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science  and  engineering,  e  36 

•.  illustrated;  1,  letters;  e,  editorials;  h,  hints;  n,  notes. 


Breed,  H.  E.: 
Concrete   Road-Building   Methods    Yield    Profits 

in  Cash  Instead  of  in  Plant,  *202 
Justice  to  the  Contractor,  1  684 
New    York    State   department's    method    paving 
brick  road,  364 
Brick : 
sand-lime  industry  firmly  established,  n  686 
tests,  transverse,  as  a  measure  of  pier  strengfth, 
n  573 
Bridges : 

abutments  and  piers,  built  both  ways  from  cen- 
tral plant  on  island,  Milton,  Pa.,  *676 

cantilever    ribs   balanced   over   main    piers    to 
form  arched  concrete  spans,  *&77 
accidents,  girder,  90-ft.,  ruined  by  25-ft.  fall,  *20 

Harahan,   Memphis,  Tenn.,  falsework  carried 
out  by  flood,  n  29,  n  *62,  n  *94 

Market  Street,  Chattanooga,  Tenn.,  falsework 
washed  out,  n  32 
balustrades,  concrete,  improve  appearance.     By 
L.  N.  Edwards,  *547 

finishing  tool  saves  forms  work.  By  R.  C. 
Hardman,  h  *429 

handy  forms,  h  *589 
concrete  waterproofing,  method  used  by   Lacka- 
wanna R.R.    By  G.  J.  Ray,  1  *588 
construction,   Baltimore,   Hanover   Street,  canti- 
lever ribs,  balanced  over  main  piers,  *677 

Baltimore  placing  from  high  towers  and  well- 
balanced  mixing  plants,  *632,  h  *654 

China,  n  *656 

Cleveland,  Ohio,  Ninetieth  Street  completed, 
n*594 

Columbus  River,  Portland,  Ore.,  span  floated 
to  position,  n  *719 

Corpus  Christi,  Tex.,  2300-foot  reinforced-con- 
crete girder  spans.    By  Terrell  Bartlett,  *390 

Cumberland  Valley  Railroad,  Harrisburg, 
opened,  n  *229 

Forest  Service's  methods  on  remote  streams, 
*485 

girders  replaced  trusses  over  fast  express 
track  without  supporting  falsework,  *383 

Hell  Gate,  progress  to  Jan.  3,  1916,  n  *95 

Lake  Street,  Chicago,  double-deck  trunnion  bas- 
cule, *418 

Memphis,  Tenn.,  progress,  n  *561 

Nickel  Plate  Railroad,  Chicago,  longest  girders 
in  world  erected  by  special  tower,  *354 

Oakmont,  Pa.,  Bessemer  &  Lake  Erie  Railroad, 
to  be  replaced,  n  367 

Queensboro,  New  York  City,  floor  strength- 
ened by  adding  stiffeners  to  buckle  plates, 
*670 

review  of  work  in  1915,  e  8 

St.  Louis,  Mo.,  Municipal,  pressed-steel  floor 
forms  left  in  place,  *760 

Topock,  Ariz.,  interstate,  n  158 

Yolo   Causeway,   California,  opened  to  traffic, 
n  721 
design,  Akron,  Ohio,  highway  concrete,  Cuyahoga 
River  Gorge,  *210 

Brooklyn-Brighton  viaduct,  Cleveland,  special 
features,  *832 

Chicago,  State  Street,  bascule,  floor  stringers. 
By  F.  H.  Avery,  *14,  e  35 

Galveston,  Tex.,  arches  recommended,  n  301 

Portland,  Me.,  harbor,  reinforced-concrete  and 
steel  cantilever,  *319 

Strauss  cantilever  swing  vertical  lift  bascule, 
n  31 

Thacher  patent,  upheld,  Baltimore,  Md.,  Court 
of  Appeals,  n  263 

erection,  falsework,  placed  under  old  span, 
handled  outside  it.     By  A.  Hall,  *843 

frames  on  flat  cars  place  girders.  By  C.  E. 
Ketcham,  h  *622 

handling  pipe  under  115-lb.  pressure.  By  R.  C. 
Hardman,  h  27 

jacking  hitch  made  with  pin  slings.  By  R.  C. 
Hardman,  h  *493 

pipe  handle  makes  air  bucker  easy  to  use  inside 
chord  members.     By  A.  M.  Truesdell,  h  717 
failures,  Alpena,  Mich.,  caused  by  scouring  out  of 
abutment,  n  *527 

Bow  River,  Calgary,  Alberta,  engineer  aided  by 
society  against  blame,  n  655,  n  753,  770 

Chicago,  State  Street,  bascule,  broken  track 
stringers.    By  F.  H.  Avery,  *14,  e  35,  1  *156 

Division  Street,  Spokane,  Wash.,  reports  and 
investigations,  n  29,  n  *62,  e  35,  n  94. 

JohnstowTi,  Pa.,  corroded  members  the  cause, 
n  *465 

Philadelphia,   South  Street  bridge,  caused  by 

corrosion,  n  751 
San  Luis  Rey  River,  California,  n  328 
Tennessee   River   near   Chattanooga   collapses, 
n  466 
floors,  light  and  durable.    By  Emery  E.  Brandow. 

*746 
foundations,  Dayton,  Ohio,  completed  in  4  mos. 
during  four  floods,  *548 
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Bridges  (Continued)  : 

highway,  New  York,  reconstruction  needed,  *587 

maintenance,  loose  rivets,  Iowa,  n  833 
laws,  Oregon,  to  be  changed,  n  432 
maintenance,  neglect  Johnstown,  Pa.,  failure  ex- 
ample, e  469 
New  York  City  department  bill  passed,  n  592 
raising,  steel  truss  spans,  without  interrupting 

traffic,  *807 
reconstruction,  Allegheny  River,  Bessemer  &  Lake 

Erie  Railroad,  reconstruction  begins,  ♦744 
stress  determination  by  glass  model,  practically 

used,  e  470 
temporary,  crossing  stream  with  trenching  ma- 
chine, h  *224 
trusses,  erection,  skid  off  flat  cars  to  vertical  po- 
sition.    By  W.  G.  Miller,  h  *557 
wash-out,  Arizona,  700-ft.,  Gila  River,  n  *192 
Athens,  Pa.,  underscoring  of  intermediate  piers, 

e  534,  n  *625 
Southern  California  counties,  San  Diego  River, 

n  191 
suddenness  in  Southwest,  Indiole,  N.  M.,  n  154 
wrecking,  Brooklyn-Brighton  viaduct,  Cleveland, 
Ohio,  half  in  7  days,  *326,  h  333 
Manchester,  Conn.;  to  get  skeleton  of  dinosaur, 
n690 
Brightman,   M.   H.:   city  improvement  records   on 

4  X  6  in.  cards,  abs.,  *488 
Broadhurst,  William  G.:  Quick-Operating  Rig  for 
Grab  Buckets  Uses  Two-Drum  Hoist,  h  *621 
Brooklyn,  N.  Y.: 

bureau  of  sewers,   activated  sludge  tank  not  a 

small  one.     By  W.  T.  Carpenter,  1  121 
see.  New  York  City 

sewer  work,  needle-beam  heading  method,  *324 
tunnel  work   started  by  shield  moving  itself  to 
place,  h  *462 
Brooklyn-Brighton  Viaduct,  Cleveland,  Ohio: 
design  and  special  features,  *832 
wrecked  half  in  7  days,  *326,  h  333 
Brooklyn  Rapid  Transit  Co.  aids  employees  in  life 

insurance  payments,  e  67 
Brooks,  Benjamin:     Elimination  of  Wet  Spots  in 

Railroad  Cuts,  1  259 
Brown,  S.  P.: 
Combined   Electric  and  Time  Puses   Give   Best 

Blasting  Results,  h  60 
taking  progress  pictures  of  tunnels,  h  *60 
Tunnel  Drill  Carriages — Their  Economic  Possi- 
bilities part  1,  *38,  e  37 
part  2,  *77 
part  3,  *109,  e  101 
Brunswick,    Maine,    waterworks    valuation    settled 

without  litigation,  355 
Bryan,  Tex.,  railway  removed  at  night,  n  722 
Bryan,   Everett  N.:   Truck  and  Trailer  Move  60- 
Ton  Stream  Shovel  Economically,  h  *812 
Bubbly  Creek  Waterworks  Plant,  Chicago,  blueprint 

clogs  air  filter  system,  n  740 
Buffalo,  N.  Y.: 

Cheektowaga  grade  separation  to  start,  n  232 
Lehigh  Valley  station,  modified  design,  *256 
Buildings : 

coal  pockets  and  trestle,  Poughkeepsie,  N.  Y. 
concrete  and  timber  construction.  By  Charles 
F.  Dingman,  *43 
code,  Indianapolis,  changes  contemplated,  n  30 
New  York  City,  booklet  well  arranged,  e  629 
complete  revision,  e  35 
significant  features,  e  101 
concrete,  built  with  large  boom  mixing  plant.    By 
R.  C.  Hardman,  h  *365 
good  form  design  saves  in  labor  and  lumber, 

h  365 
gravel  used  from  cellar  excavation,  Methodist 
Book  Concern  Building,  Cincinnati.     By  W. 
R.  Howard,  *483 
reinforced,   demolition,   lesson   from   bins.    So. 
Chicago,  *515,  e  501 
construction,  steel  portable,  n  *499 

Equitable,   New  York  City,  heavy  vault  floor 
framed  into  existing  columns  in  basement, 
*771 
Germanic  Museum,  Harvard  University,  rein- 
forced concrete,  *440,  e  439 
iesign.  Bell  Parkway,  Philadelphia,  architectural 
features  and  stress  determinations,  *712 
Chicago  park,  artistic  effects,  *746 
Germanic  Museum,  Harvard  University,  rein- 
forced   concrete.      By    Chauncey    R.    Perry, 
*443, e  439 
sidewalk  shelter,  simple  steel  frame.  By  Edgar 
K.  Ruth,  *446 
districts  and  restrictions.  New  York  City,  n  231 
exhibition,  first,  in  Cleveland,  Ohio,  n  337 
factory,  New  York  City,  restriction  for  districts, 

e  533 
failures,  Akron,  Ohio,  n  690 

caused  by  blasts  near  foundation,  n  721 
Baltimore,  Md.,  caused  by  landslip,  n  265 
St.  James  Cathedral,  Seattle,  Wash.,  dome  col- 
lapse, *244 
fire  escapes,  enclosed,  advocated,  n  302 


Buildings  (Continued) : 

fire-resistive   defined.   National   Fire   Protection 
Association,  n  689,  e  661 
educational  campaigns  to  builders  of  dwellings, 
e  757. 
industrial,  crane  runways  carried  on  wall  brack- 
ets New  Orleans  docks,  *614 
standardization  for  economy  and  quick  deliv- 
ery, abs.,  H.  S.  Jacoby,  *36S 
steel  plant  at  Baltimore,  proposed,  n  367 
warehouse  concrete,  Los  Angeles,  conveying  de- 
vices, 318 
legislation.  New  York,  plant  and  structures  bill 
passed,  n  689 
New    York    City,    Lockwoo^-Ellenbogan    bill 
passed,  n  690 
material  put  into  elevated  bins  by  tilting  plat- 
form, h  *590 
office.  Grade  A,  specifications,  National  Fire  Pro- 
tection Association,  831 
panel    testing   furnace    largest    in    this    country 

constructed  at  Washington,  D.  C,  *800 
Printing  Crafts,  New  York  City,  steel  frame  de- 
sign, *46 
railroad  stations  (see  Railroads,  yards  and  ter- 
minals) 
regulation,  districts  and  restrictions,  New  York 

City,  report  abstracted,  284 
standardization,  to  insure  economy  and  quick  de- 
livery, abs.,  H.  S.  Jacoby,  *358 
steel  frame,  built  around  old  bank  building,  De- 
troit, n  402 
ventilation  standards  for  schools,  Utah,  proposed, 

n  452 
workmen's  competition  for  design,  n  434 
prizes  for  designs,  n  401 
Bulls  Bridge  Hydroelectric  Plant,  Conn. :  stop  slides 
by  releasing  accumulated  water.    By  Charles 
Rufus  Harte,  *696 
Burgess,    H.:     Proposed    Co-operation    in    Muscle 

Shoals  Project  Unjustly  Criticised.  *671 
Burr,  William  H.:  Shall  the  Anjerican  Society  of 
Civil  Engineers  Move  Its  Headquarters?  1  428 
Burr,  Henry  A.,  table  facilitates  estimating  con- 
crete weight  and  volume,  abs.,  421 


Cables  and  Ropes: 

cotton  in  groove  makes  sheet  piling  watertight. 

By  N.  G.  Near,  h  28 
loops  used  to  snub  buckets  down   incline,   New 
York  subway  work,  h  *430 
Cableway,    aerial    passenger,    Niagara    Whirlpool, 

N.  Y.,  construction,  *456 
Calgary,  Alberta,  city  engineer  aided  by  society 
against    accusation    of    negligence,    n    655, 
n  753,  770 
California : 

convict   labor,  mountain   highway   construction, 

251 
Development  Co.  transfer  to  Southern  Pacific  Co. 

effected,  n  335 
fire  engines  used  to  clear  waterway,  h  494 
fiood  prevention,  small  check  dams  lessen  veloci- 
ties in  ravines.    By  Harry  F.  Olmsted,  *636, 
e  629,  *674 
dams  tested,  m  354 
Inland  Waterways  Association,  convention,  n  302 
irrigation  laws  developed,  510 
Los   Angeles   County  engineer   reports   on   flood 

control,  n  302 
lumber  output,  1915,  n  745 

Otay   Dam   failure,   floods   wreck    rock-fill   dam, 
n   191,   *225 
lesson,  safety  in  design,  e  238 
what  it  teaches  regarding  rock-fill  dams.     By 
George  S.  Binckley,  769 
Pasadena,    soil   erosion    stopped   by   wing   wall 

weir,  *289.    By  J.  H.  Ames,  1  •653 
public  service  valuation  ruling  sustained  by  Su- 
preme Court,  n  232 
Railroad  Commission,  market  value  will  not  re- 
produce land,  76 
Ridge  Route,  road  sprinkling  piping,  n  21 
roads,  bituminous  carpeted  concrete,  show  dura- 
bility, abs.,  Walter  C.  Howe,  *603,  e  597 
concrete,  produced  smooth  by  accurate  headers, 
abs.,  Charles  H.  Wondries,  *216,  e  269 
Sacramento    River    flood    control    proposed    for 

navigation,  abs.,  V.  S.  McClatchey,  323 
San  Luis  Rey  River  bridge  fails,  n  328 
southern,  floods,  first  report,  n  128 
patrol  system  of  road  maintenance,  n  6d3 
peak  flood  run-off  figures,  n  251 
storm  causes  serious  damage  to  bridges  and 
roads,  n  191  , 

timber     forest,     government,     semi-annual     cut, 

n  215  ,  ^. 

Venice    coast    protection    recommendations,    re- 
ports, Leeds  &  Barnard,  *51,  e  36 

Yolo  Causeway  opened  to  traffic,  n  721 
Camden,  N.  J.,  waterworks,  air  lift  pumping  test, 
*737 

well-pumping  equipment,  n  831 


Cameron  Septic  Tank  Patent: 
contended  in  Texas,  n  562 

national  league  to  guard  against  excessive  royal- 
ties, n  433 
Camps : 
construction,  buildings  on   big  road  job  moved 
bodily,  h  *526 
cooks'  wages  depend  on  good  food,  h  224 
model,  Wissota,  Wis.,  dam  contract,  e  134 
on  stilts  made  of  natural  trees,  h  *224 
wash  house,  ceiling,  hooka  and  lockers,  sani- 
tary, h  189 
Campbell,  N.  N.,  septic  tank  remodeled  into  two- 
story  type,  abs.,  219 

Canada : 

chemical  plant  for  making  acids  and  exploaives 

built  at  rate  of  $300,000  a  month,  *710 
forest  fires,   1916   report   Forestry   Association, 
n  23 
Canadian  Pacific  Railway,  concrete  dam  at  Moom 

Jaw  slides  on  base,  n  624,  *667 
Canals : 

irrigation  (See  Irrigation) 
waterways  (See  Waterways,  canals) 
Canton,  Ohio,  6  miles  sewer  extension  laid,  *825 
Canvas,  covered  timber  frame  converts  ferry  apron 

into  ponton,  h  *399 
Carlisle,  Pa.,  concrete  paving  for  unsightly  alleys. 

By  John  C.  Hiteshew,  •703 
Carnegie    Foundation    for    the    Advancement    of 
Teaching: 
analysis  of  qualifications  necessary  for  profes- 
sional success,  e  342 
definition  of  engineer,  125,  329 
Carpenter,  F.  H.,  writing  land  descriptions,  1  427 
Carpenter,  H.  S.: 
Jerking  with  Weighted  Block  Fulls  Sheet  Piles 

Easily,  h  ^654 
Life  of  Big  Belt  Prolonged  by  Two-Ply  Lacing 

in  Diagonal  Holes,  h  *844 
Three-Man    Puller    Removes    Trench    Sheeting 

Quickly,  h  •782 
Water  Level  in  Sump  Regulated  by  Electric  Bell, 
h  ^462 
Carpenter,  John  S.:  Average  Efficiency  of  Water- 
wheel  Influenced  by  Size  of  Bucket,  •795 
Carpenter,  William  T.,  Brooklyn's  Fill-and-Draw 

Tank  Not  a  Small  One,  1  121 
Catlett,  George  F.,  Colloidal  Theories,  Applied  to 
Colored  Water,  Reduce  Cost  of  Chemicals, 
•741,  e  726 
Catskill  Aqueduct,  New  York  City: 
cost  of  policing,  1914,  n  50 
Kensico    reservoir    site,    dynamite    effective    in 

grubbing,  h  92 
progress,  annual  report,  1915,  e  726 
roads  relocated,  concrete  guard  rails,  *171 
Schoharie  addition  urged,  n  65 
shaft  sinking,  grouting  as  an  effective  remedy 
for   stopping  leakage.    By  James   F.    San- 
bom,  549 
siphon  and  gaging  chambers,  architectural  effect, 

•174 
tunnel  grouting  methods,  effective  remedies  sug- 
gested.    By  James  F.  Sanborn,  '504,  e  501 
water  enters  mains,  "turning  up"  for  regular 

service,  e  35 
association    formed   by   engrineers    on    aqueduct 
work,  e  270 
Cedar  Rapids,  Iowa,  railroads  grade  intersections, 
concrete  slabs  used,  •SSO 

Cement: 
manufacture,  model  shows  process,  n  716 
natural,  its  merits  compared  with  Portland,  e  566 
plant,  new,  opens,  n  499 

Portland,     production,     1915,     greater     caution 
shown,  n  65  * 

tricalcic   silicate   most   important   constituent, 
n  828 
show,  Chicago,  announcement,  e  199 
review  of  exhibitions,  n  •298 
Chain  Blocks,  "drydocking"  tug,  h  •157 
Champaign  &  Urbana  (111.)  Water  Company,  wash 

filters  with  grid  above  surface,  204 
Chandler,  E.  F.,  To  Trisect  an  Angle,  1  331 
Chase,  Charles  P.,  ground  water  infiltration  diffi- 
culties in  sewer  construction,  abs.,  445 
Chase,  Frank  D. :  branded  timber  desired,  abs.,  825 

Chattanooga,  Tenn. : 

bridge  over  Tennessee  River  collapses,  n  466 
Market  Street  bridge  falsework  washed  out,  n  32 
pipe  laid  during  civil  war  still  on  duty,  •766 
waterworks,  appraisers  appointed,  n  264 
Cherrington,  F.  W.,  butt  treatment  of  piles  and 

poles  effective,  abs.,  106 
Chester,  J.  N.:  various  factors  influence  pumping 
plant  efficiency,  abs.,  804,  e  787 

Chicago: 

American    Seciety   of    Civil    Engineers   branch 
formed,  n  496 
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Chicaco  (Continued) : 

Cnmt  Show,  review  of  exhibitions,  n  *298 

eirie  aocMtr  to  convene,  n  SOS 

eoaervte  bus   deaaolidMd   with    dynamite,   oxy- 

aeetylene,  fir«  and  cranes,  *&16,  e  501 
Road  Building  National  Conference,  criticisms, 

aba.  of  reports,  diacnssion,  286,  n  296,  e  270 
Edc«water  Hotel,  concrete  materials  handled  by 

cleetrie  sqaipoient.  *150 
■mhwKirinr  eo-(^>eration  conference.  42  societies 

•ttnd.  n  661 
Lake   Street  bridfre.  double-deck   trunnion   bas- 
cule. *A18 
Nickel  Plate  railroad  bridge,  special   steel  and 

timber  erection  tower.  *S54 
park  buildinir  constructed,  with  artistic  effects, 

•746 
pnparedness  parade  to  be  beaded  by  naval  board, 

n  761 
enginaen  co-operate,  n  720 

inchides  MSO,  n  814 
rulr««d  terminals  merger  urged  in  movement, 

b93 
Sacond  Infantry  Arroory,  concrete  tower  erected 

in  hall,  h  •293 
ae««r  trcnehinc.  new  rules  issued,  n  402 
ttatc  Street  baaenle  bridge,  broken  stringers  lead 

ta  B«w  floor  design.     By  F.  H.  Avery,  *14, 

•  » 

elaetric    lights   and   heaters   cure    concrete, 

h  •SI 
atraet   cleaning,    intensive    scale,    abs..    Richard 

T.  Fox.  •252.  e  237 
traction    commission,     engineers     begin     study, 

n  •see 

Robert  Ridgway  named,  n  93 

to  bacin  work  Feb.  14.  n  229 

tjrphaMfevar  eases,  1916,  n  289 

•pUfMie.  n  40S 
Daton    Statioo,    expensive,    utilitarian    motive, 

«6S3 
water   mains    tested    by   mounted    motor-driven 
pomp,  '177 
metara  raported  on  by  committee,  abs.,  478 
Wilson    Avenue    waterworks    tunnel    crushing 
plant  for  muck,  '611 
gasoline  engines  used  successfully,  h  622 
mock  tamed  into  concrete  lining,  *568,  e  565 
rock  drills  compared,  h  621 
ainldni^  Ain  steel  shaft  lining  with  hexagonal 
bracing,  h  '685 
Chicaco.  Mflwankee  *  St-  Paul  Ry.,  electrification 
of  Three  Forks  and  Deer  Lodge,  Mont.,  route 
aaaoanead.  n  '466 
Child.  J.  T.,  Heater  Melte  Snow  to  Finish  Asphalt 

Paving  Job.  h  ^461 
CUmaaya,  gnn  dislodges  soot,  n  824 
Ciadaaati.  Ohio: 
Baraan  of  Municipal  Research,  Pamphlet,  resume 

bic  activities,  e  36 
city   planning  eommission    under   consideration, 

a  8S8 
Mathodiat   Book    Concern    building,    use    gravel 
from  eellar  for  concrete.     By  W.  R.  How- 
ard.'488 
Rapid   transit,  double-track   system   to  be  con- 
stmcted,  n  191 
plaaa,  preliminary,  near  completion,  n  94 
■•war,  eoncrete.  built  by  wheeled  mixing  plants 

and  traTdars.    By  E.  Novak,  h  ^261 
■Hha  pravcntioB  campaign,  progress,  n  95 
■aiveiMty,  co-operative  courses  jn  engineering, 

viaduct   to    replace    52-year-old    iron    structure, 

n  •sae 

City   Planning    (See   Municipal   Government,  city 

planning) 

Civic  Affairs,  engineer's  work  as  a  means  to  estab- 

liahiar     soimd     economic     principles.      By 

James  Z.  Gaorge,  606,  e  698 

Clarcndoa,  Ark.,  White  River  Levee  breaks,  n  231 

Clay.  Wharton,  Technical  Studente  Should  Receive 

Military  Instruction,  179 
Claland.  H.  E.,  joins  McGraw  Publishing  Company, 

n  62 
CIcvelaad,  Ohio: 

Brooklyn-Brichton   viaduct,   half  wrecked   in   7 
days,  •»6.  h  SSS 
daaijB  and  special  feature.  •832 
boiUiac  show,  flrst,  n  S37 
Niaattetk  Straet  bridge  completed,  n  *594 
sewacc  treatment  t>lsnt  operating  renulte  in  re- 
porlLa681 
rawohrfaic  aeraeos  aad  noval  grit  chambers.    By 
Gaorga  B.  Gaacoigna,  •408 
subway,   first   oait  to   be  constructed   in   early 
spring,  n  98 
freight,  likely  to  ha  sUrted  in  spring,  n  229 
water  main  break.  West  Side  section,  n  160 
Coal  Bunkers: 

Philadelphia    Electric    Compsny    power    station 

A-2,  deogB,  ^240 
tile  osad  instead  of  steel  or  concrete,  n  426 


Coast  Protection  (See  Shore  Protection) 
Cofferdam : 
bracing    removed    easily    at    Baltimore    bridge, 

h  •654 
concrete,  Rochester,  N.  Y.,  overtopped  by  flood, 

n  61 
unwatering,  method   to  keep   centrifugal   pump 

from  losing  prime,  h  123 
wood,  against  back  of  dam  in  replacing  masonry, 
h  •SSS 
Ck>leman-DuPont     Road,     Delaware,     construction 

methods  tested.    By  Charles  Upham,  280 
(Colleges  (See  Educational  Institutions) 
Colorado  River  attains  highest  stage  on  record,  220 
Columbia  University,  research  laboratory  proposed, 

n  305 
(Dolumbus,  Ohio: 
sewage  treatment  plant,  ope  ation  hindered  by 

construction,  n  713 
water  purification  plant,  experiments  with  lime 
from  sludge,  n  16 
will   reclaim   its   spent  time,   abs.,   Charles   P. 
Hoover,  806 
Columns: 
concrete,  spiral  vs.  vertical  steel  reinforcing.    By 

Pierce  P.  Furber,  •277 
steel,  tests,  A.  S.  C.  E.  special  c    nmittee  progress 
report,  81,  e  68 
an  essential,  e  662 
Computer,  rapid,  n  756 
Comstock,    A.    F.:    Cost    Analysis,    Double-Course 

Pavement,  171 
(Concordia,  Kan.,  sewer  pipe  clogged  by  elm  roots, 

•514 
Concrete : 
aggregate,  fine  and  coarse  analysis.     By  T.   F. 
Nichols,  1  90 
gravel  used  from  cellar,  Methodist  Book  Con- 
cern building,  Cincinnati.     By  W.  R.  How- 
ard, •483 
■    sand  testing,  economic  side.     By  W.  B.  Fuller, 
1  260 

By  H.  H.  Scofield,  1  'ISS,  1  330 
standard  tests,  New  York  Public  Service  Com- 
mission, ^47 
tests,   slag   stronger  than   broken    stone,   151, 
.  n  244 
Cement    Show,    Chicago,    review    of   exhibitions, 

n  •298 
deformations,  increase  with  time.    By  Almond  H. 
Fuller  and  Charles  C.  More,  *279 
reinforced   slab,  tests  show  time  effects.      By 

A.  T.  Goldbeck  and  E.  B.  Smith,  282 
under  sustain  load,  measuring.     By  C.  A.   P. 
Turner  and  H.  F.  Moore,  1  652 
tests,  abs..  Earl  C.  Smith,  *329,  e  310 
demolition,  difficulties,  storage  bins,  So.  Chicago, 
•515,  e  501 
from  pier,  what  is  ber     way?    h  621 
disintegration,  effect  of  alkali,  316 
estimating,  need  accuracy   based   on   unit  costs. 
By  Sanford  E.  Thompson,  277 
weight  and  volume  facilitated  by  table,  abs., 
H.  A.  Burr,  421 
expansion  joints,  asphalt,  made  on  a  plank  saves 

time.    By  R.  C.  Hardman,  h  189 
finishing,  tool  saves  forms  work  on  bridge  hand- 
rail.    By  R.  C.  Hardman,  h  •429 
forms,  adjustable  metal  simplify  building  prob- 
lem, n  *660 
designing  and  planning  reduce  costs.    By  R.  A. 
Sherwin,  278 

saves  in  labor  and  lumber,  h  365 
handy,  for  balustrade,  h  •589 
integral,    curb,    built    with    bent   steel    plates, 

h  •749 
Louisville  and  Port  »nd  Canal  wall,  •522,  n  604 
pressed-steel,  left  vn  place.  Municipal  Bridge, 

St.  Louis,  Mo.,  *760 
tie  rods  removed  by  use  of  paper  casing.     By 

D.  P.  Lane,  h  654 
wall-plate  drift  method.  Twin   Peaks  Tunnel, 

San  Francisco,  ^272 
wedges  at  top  of  shores  with  superior  results. 
By  G.  W.  Smith,  h  157 
hardening,   calcium    chloride   added    accelerates, 
n  76 
electric  lights  and  heaters.  State  Street  bridge, 
Chicago,  h  ^91 
progress,  1915,  review,  e  1 

reinforcing,   bar   bender   with   pipe   "tunnel"   to 
prevent  twisting,  h  *157 
cleaning,  brush  of  old  wire  rope  run  by  motor. 

By  Richard  R.  Bradbury,  h  •See 
determinations  of  net  strains,  e  727 
flat,  slab  type,  analysis  and  testE.    By  Edward 
Smulski,  •217,  ^247 
limitations  in  testing,  e  757 
Monier  arch  patent,  •748 
rod  cutter,  home-made.     By  L.   A.  Francisco, 

h  ^157 
spiral,  in  power  house,  Philadelphia,  *479 
vs.  vertical  steel  in  columns.     By  Pierce  P 
Furber,  '277 

•,  Illustrated;  1,  letters;  e,  editorials;  h,  hints;  n,  notes. 


Concrete   (Continued)  : 

resistance  to  sea  water,  method,  abs.,  W.  Wat- 

ters  Pagon,  702 
short  course  offei*  by  Portland  CJement  Associa- 
tion, n  753 
tests,  consistency  standardized,  n  679 

samples   by   machine   before   removing  forms. 

By  Harold  E.  Ketchum,  h  812 
unreliability  of  samples,  29th  St.  Pier,  Brook- 
lyn, n  292 
Concrete  Mixing: 

bins,  battery  of,  and  traveling  mixer  saves  extra 

derrick  barge.     By  A.  J.  Rife,  h  *717 
company,  Ransome,  reorganized,  n  499 
consistencies  of  mixes  suggested,  Concrete  Road 

Convention,  349 
heating  mix  inside  mixer,  improvised  blow  torch. 

New  York  City,  h  294 
improved   paver,   high   drum   setting   and   water 

weigher,  n  *268 
mixer,  high  drum,  with  sectional  chute,  n  ^340 
plant,    boom,   built   concrete    houses.     By    R.    C. 
Hardman,  h  *3e5 
car-float  mounts  locomotive  crane.     By   L.  A. 

Francisco,  h  *27 
highway     viaduct,     Baltimore,     well-balanced, 

*632 
portable,  Louisville  and  Portland  canal,  *522, 

n  604 
wheeled    and    travelers    build    sewer.      By    E 
Novak,  h  *261 
pneumatic   mixer   moved   as    lining   tunnel    pro- 
gressed, h  *334 
roads,   mixer   rolls   subgrade   while   waiting   for 
stone,  h  *621 

Concrete  Placing: 

chute,  angles  and  consistencies  of  mixed  sugges- 
tions, Concrete  Road  convention,  349 
wheeled  spout  aids  on  levee  slopes,  h  *123 
conveyor  handles  materials  cheaply,  h  *91 
electric  plant,  Edgewater  Hotel,  Chicago,  *loO 
falsework  buckled  by  flood  water  under  swamp 

freezing.     By  R.  C.  Hardman,  h  123 
forms,  walking-beam  traveler  used  to  reach  over 

lock  walls,  h  *124 
Halifax,  N.  S.,  Ocean  Terminals,  *143 
mounted  mixer  saves  on  tank  foundation  and  wall 

job.     By  Charles  Bentall,  h  *189 
sewer  invert  repair,  flume  bridges,  break,   Chi- 
cago, h  *124 
spouting   wheeled   device   aids   placing   of   levee 

slopes,  h  *123 
tower  erected  within  armory  drill  hall,  Chicago, 

h     ^9o 
high,  with  well  balancfcj  mixing  plants  place 

concrete  on  long  highway  bridge,  Baltimore, 

•632,  h  *654 
portable  save  large  spot  ing  installation.     By 

R.  C.  Hardman,  h  *78i 
traveling  elevator  drops  buggies  into  form  above 

runway.    By  Homer  V.  Knouse,  h  *28 
Wilson  Avenue,  Chicago,     unnel,  muck  used  for 

lining    immediately    Ljhind    heading,    *568, 

e  565 

Concrete  Road  Building  National  Conference,  Chi- 
cago, code  of  recommended  practice,  275 
Conduit  (See  Pipe) 

Connecticut,   utilities   companies  in   tax   deduction 

suit,  n  191 
Connell,  W.  H.,  concrete  roa  '  test,  various  aggre- 
gates, Philadelphia   bK  ,,  *554 
Contracts  and  Contractors: 

accounting — cash   book  and  check  register.     By 
Benjamin  L.  Lathrop,  h  *811 
columnar  journal.     By  Benjamin  L.  LathroD 
h  *782  ^' 

credit  memoranda,  estimates.    By  Beniamin  L 

Lathrop, h  *750 
general  ledger.    By  Benjamin  L.  Lathrop,  h  843 
order  blanks.    By  Benjamin  L.  Lathrop,  h  *685 
taking    care    of    invoices.      By    Benjamin    L 
Lathrop,  *717 
association  formeH,  Astoria,  Ore.,  n  753 
construction,  acti-  ities  more  active,  e  469 

camps,  buildinj5,s  on  big  road  job  moved  bodily, 
h  *525 

convict,  excellent  results,  *840 
cooks'  wages  depend  on  good  food,  h  224 
excellent  results   from  model  convict  camn 
♦840  ^' 

model,  Wissota,  Wis.,  dam,  e  134 
on  stilts  of  natural  trees,  h  *224 
wash  house,  ceiling  hooks  and  lockers,  sani- 
tary, h  189 
f     operations     of     Societies     and     organizations 

urged,  abs.,  Hillis  F.  Hackedorn,  75  e  502 
equity   of   contracts,   clause,   "in    the   engineer's 
judgment,"  e   565 
are  better  contracts  coming?    e  787 
co-operation  of  engineers  and  contractors  the 
remedy,  e  502 
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Contracts    and    Contractors,    equity    of    contracts 
(Continued)  : 
engineer   as  jud^e  of  his  own   specifications. 
By  A.  O.  Cunningham,  A.  D.  Williams,  H.  E. 
Riggs,  C.  J.  Bennett  and  R.  Del.   French, 
1  619 
one  sided  contracts  and  the  engineer,  e  535 
suggested  clause  to  be  drafted  by  A.  S.  C.  E. 
By  H.  E.  Breed,  1  684 
By  W.  S.  Gearhart,  1  684 
suggested  clause  to  be  drafted  by  national  so- 
cieties, is  it  necessary?  699,  e  695 
urged,  abs.,  Hillis  F.  Hackedorn,  75 
foreign    trade   opportunities,   Amer.    Int.    Corp. 

Williard  Straight,  n  93,  e  67 
hauling  (See  Hauling) 

legislation,  Maryland,  passed  on  operation,  n  689 
letting,  public  work  protests,  n  720 

Vermillion  County  Bond  roads,  courtesy  is  ap- 
preciated.   By  A.  W.  Eisenmayer,  Jr.,  1  524 
liability  bonds  not  subject  to  recovery  on  mate- 
rial, New  Jersey,  n  30 
damages  can  be  recovered  by  general  superin- 
tendent, Arizona,  n  721 
defective   materials   belong   to  manufacturers, 

New  York  City,  e  407 
driver  of  team  is  employee  of  owner,  n  232 
workmen's    compensation    on    percentage    jobs 
must  be  covered,  n  231 
military   preparedness    (See  Preparedness,  mili- 
tary) 
moving  pictures   used  to  keep   lumber-jacks   in 

Northern  woods,  h  525 
municipal  bidding.     By  L.  R.  W.  Allison,  1  221 
night  school  helps  foremen  and  job,  h  *430 
payments,  delayed,  small  bills,  expensive  tempor- 
izing, e  311 
plain,   for   Philadelphia,   Mayor   Smith's   appeal, 

e  309 
prediction  of  conditions  after  the  war,  e  471 
profits  increase  with  saving  to  owner,  n  302 
return  checks  to  bidders,  criticism,  e  311 
"subcontractors'  rooms,"  an  economy,  h  *811 
subway  excavation,  300,000  yd.,  to  be  handled  in 

12  months.  New  York  City,  *152,  e  134 
Sunday,  a  day  of  rest,  e  630 
time   study  eliminates   costly   details   of   design. 
By  Dan  Patch,  h  749 
Copeland,  William  R.,  activated  sludge  tests  conclu- 
sions, abs.,  489 
Corpus    Christi,    Tex.,    causeway,    2300-foot    rein- 
forced-concrete    girder    spans.     By    Terrell 
Bartlett,  *390 
Corrals,  concrete,   El  Paso,  Tex.,  municipal  ware- 
house, *108 
Corthell,  Dr.  E.  L. : 

burial  at  Whitman,  Mass.,  n  720 
elected  president  of  A.  S.  C.  E.,  n  *125 
obituary  note,  tribute,  n  *687,  e  661 
shore  protection  of  Holland,  new  types,  *118,  e  99 
The  Panama  slides,  1  87 
Crary,  Alex.  P. : 

Concrete  Reinforcing  in  Long  Pipe  Piles  Lowered 

in  Sections,  h  91 
Pipe  Piles  Cut  Off  While  Platform  Is  Hung  from 

Them,  h  *60 
Standing  Big  Pipe  Piles  on  End  to  Cast  Tips, 
h  *27 
Craven,    Alfred,    unjustly    accused    by    Thompson 
committee  on   New  York  City's  new  transit 
system,  e  725 
Creighton,  W.  H.  P.,  Why  Is  Registration  in  Civil 

Engineering  Decreasing    1  *187 
Creosoting  (See  Timber,  creosoting) 

Cribs:  ,     ,  .        „  ,  . 

Concrete,  2500-ton,  built  and  launched  in  a  "ship 

yard,"  Victoria,  B.  C,  *73 
unbridged  stream  for  trenching  machine,  h  *224 
Welland  Ship  Canal,  twelve  2000-ton,  completed, 
*220 
Crowe,  F.  T.:    Cross  Ford  and  Dump  Car  to  Get 
Gasoline  Locomotiye,  *843 

Cuba: 

contracting    and    engineering    opportunities    as 

prophesied,  e  757 
Havana,  presidential  palace  construction  may  be 

resumed,  n  *753 
Maceo  monument  built  in  1%  months  by  Cuban 
engineers,  n  *751 
Cuban  Society  of  Engineers,  growth  and  brief  out- 
line, n  86 
Cunningham,  A.  O.,  Justice  to  the  Contractor,  1  618 

Curbing: 

concrete,   forms,   integral,  built  with  bent  steel 
plates,  h  *749 
home-made  machine  sets  in  soft  ground.     By 
Richard  R.  Bradbury,  h  *589 
Gushing,  W.  C,  rail  failures  ascribed  to  poor  qual- 
ity of  steel,  abs.,  475 
Cuyahoga  River  Gorge  highway,  concrete  bridge, 
Akron,  Ohio,  *210 


D 

Dabney,  A.  L.:   Mississippi   River   Flood   Records 

Studied  with  Relation  to  Levee  Grades,  ♦452 

Dabney,  T.  G. :  Decimals  of  the  Degree  and  of  the 

Full  Circle,  1  59 
Dams: 
Austin,  Texas,  automatic  gates  buckled  by  drift- 
wood, 44 
check,  floods,  tested,  southern  California,  n  354 
in  series  lessen  flood  velocities  in  California. 
By  Harry  F.  Olmsted,  *636,  e629,  •674 
constructing,  wood  coffer  against  back  to  replace 

masonry,  h  ♦333 
design,  safety  in,  lesson  of  Lower  Otay  failure, 

e  238 
Elephant  Butte,  coating  back  by  cement  guns 
from  raft,  h  400 
completed,  n  689 
failures,  Otay,  near  San  Diego,  n  ♦igi,  ^225 
hydraulic  fill  placed  by  steam  shovel,  crusher  and 

pumps,  San  Fernando,  Cal.,  h  ^190 
Merrill,  Wis.,  spillway  opening  with  rising  gate 

guides,  ^745 
model  weir  test.    By  Ben  D.  Moses,  ^487 
Moose  Jaw,  Canada,  fails  on  sudden  rise  of  river, 

n  624,  ^667 
Ohio  River,  Nos.  16  and  17,  built  in  two  seasons, 

♦360 
outlets,  tar  coating  for  protection  and  velocity, 

Arrowrock,  abs.,  Charles  H.  Paul,  108 
Plattsburg'.  N.  Y.,  wrecked,  n  720 
rock-fill,  are  they  safely  designed? — what  failure 
of  lower  Otay  dam  teaches.     By  George  S. 
Binckley,  769 
spillway,  flared,  and  flume,   Sioux   Falls,   S.   D., 
fail,  ♦507 
new  reservoir,  Le  Roy,  N.  Y.,  tested  by  heavy 
floods.     By  J.  P.  Wells,  1  842 
timber,  ceda^r.  logs,  55  years  service,  good  condi- 
tion, n  46 
Troy,  N.   Y.,  barge  canal  outlet,  old  land  mark 

removed,  n  ^61 
Weir,  model,  is  it  unreliable?    By  Ben  D.  Moses, 

♦246 
Wissota,  Wis.,  automatic  gates,  operation,  137 
Davis,    R.    E.:    Unusual    Methods    Simplify    Topo- 
graphic   Survey    of    Rough    Wooded    Area, 
♦316,  1  459 
Daylight-Saving  Problem  movement  becoming  seri- 
ous, e  759 
Dayton,  Ohio: 

bridge  foundations  completed  in  4  mos.  despite 

four  floods,  ^548 
Oakwood,  dual  type  of  brick  paving  on  grades, 
I  *50 

j  Deflectometer,     direct     reading,     building     settle- 
ments, New  York  subway,  n  215 
Del  Valle,  R.  F.:  Final  Report  of  Construction  of 
i  Los  Angeles  Aqueduct,  1  778 

;  Delaware:    Coleman-DuPont    concrete    road,    con- 
1  struction    method   tested.     By    Charles   Up- 

j  ham,  280 

j  Delaware,  Lackawanna  &  Western  Railroad :  South 
Orange,  N.  J.,  improvement,  track  elevation, 
♦378,  e  375 
i  Dent    E.   J.:    High    Velocity   in    Large    Hydraulic 

Dredges,  1  714 
'  Denver,   Colo.:    Typhoid  rates   similar  for   years, 
n  794 
Union  Water  Company  tangle  progresses  toward 
municipal  ownership,  n  401 
Derleth,  Jr.,  C:  Why  Is  Registration  in  Civil  En- 
gineering Decreasing?  1  ^185 
Derricks  (see  Hoisting  Machinery) 
Detroit,  Mich.: 
I      Conners  Creek  power  station  coal  bunkers  built 
of  tile,  n  426 
meter  and  pumping  costs,  abs.,  Theodore  A.  Lei- 
sen,  552 
sewage  disposal  plan  recommends  sedimentation 

and  disinfection,  n  655 
sewer  explosion  caused  by  leaking  gasoline.     By 

A.  L.  Sears,  *426 
steel  frame  built  around  old  bank  building,  n  ^402 
Detwiler,   S.   B.:    To   Repair  the  Cistern   and  Yet 

Save  the  Tree,  1  156 
Deutsch,  Maurice:    Architect  vs.  Engineer,  1  810 
Intermittent  Diversion  Would  Save  Waste  at  Ni- 
agara Falls,  1  714 
'  Dimock,   A.   H.:    Unbiased   Specifications  for  City 
Pavements  Wanted,  1  398 
Dingman,   Charles   F.:    Reinforced   Concrete   Com- 
i  bined    with    Timber   for    Coal    Pockets    and 

j  Trestle,  ♦43 

Dipper-Latch,  roller  device  on  steam  shovel,  h  *261 
i  Division  Street  Bridge,  Spokane,  Wash.,  failure, 
!  report,  n  29,  n  ^62  e  35  n  94 

Docks  (see  Wharves  and  Docks) 
Dodge,  Grenville  M.: 

leaves  $300,000  to  Norwich  University,  n  126 
I      obituary,  n  ^65  _ 

I  Dodgson,  F.  L. :  mathematical  analysis  of  capacity 
1  of  single  tracks,  abs.,  ♦413 

•,  Illustrated :  1,  letters  ;  e.  editorials ;  h,  hints ;  n,  notes. 


Douglas-Fir:  ties,  test  for  holding  force  of  spikes, 
748 

Dovey,  J.  Thomas:  Pavement  Near  Car  Lines 
Heaves  During  Cold  Spell,  '640,  e  630 

Dragline   (see  Excavation,  machinery) 

Drainage  (see  Reclamation) 

Dredges  (see  Excavation) 

Drills: 

carriage,    American    and    European    make,    Mt. 
Royal   tunnel,   Montreal.     By  S.   P.   Brown, 
♦38,  e37,   ♦77,  ♦109,  e  101. 
furnace  for  heating  drills,  new,  n  ♦236 
rock,  deep  hole  wagon   rigs  show  speed  at  low 
cost.    By  Charles  A.  Hirschberg,  *5n 
types  compared,  Wilson  Ave.  tunnel,  Chicago, 
h  621 

Drummondville,.Que. :  iEtna  Chemicar  Company's 
plant  built  at  rate  of  $300,000  a  month,  ♦710 

Drvdock : 
floating,    Hunter's    Point,    San    Francisco,   Cal., 

n  323 
tug,  with  chain  blocks,  h  ^157 

Duberstein,  I.:  Elastic  Curves  and  Influence  Lines, 
I  ^292 

Dubuque,  Iowa,  reservoir,  circular,  protects  con- 
gested-value business  district.  By  Dabney 
H.  Maury,  ♦616 

Dudley,  Arthur  W.:  Who  Must  Pay  for  the  Tran- 
sit? I  778 

Duffy,  J.  Henry:  Writing  Land  Descriptions,  1  332 

Dunham,  H.  F. :  Shall  the  American  Society  of  Civ- 
il Engineers  Move  Its  Headquarters?    1  428 

Durham,  N.  C,  road  patrolmen  instructed  regard- 
ing duties,  n  666 

Dynamite  (see  Explosives) 


Earth  Moving  (see  Excavation) 
East  Orange,  N.  J.,  water  supply,  meter  mainte- 
nance and  repair  systematized,  ♦733 
Economists  as  regulators  of  railroad  affairs,  com- 
ment, the  Nation's  Business,  criticism,  e  133 
Education : 
business  economics,  Harvard  University,  oppor- 
tunity, e  469 
college,  presentKiay.    By  Henry  B.  Smith,  1  716 
By  T.  Chalkley  Hatton,  1780 
By  W.  P.  Anderson  and  Harry  C.  Reely,  1 809 
By  J.  A.  L.  Waddell,  1  842 
does   it  produce   accuracy   and   thoroughness? 
By  George  F.  Swain  and   Daniel  W.  Mead, 
607,  e  598 
co-operative   courses   in   engineering.    University 

of  Cincinnati,  c  788 
engineers,  architecture,  e  726 
double  instead   of  single   comparison   needed, 

needed,  abs..  Dean  Anson  NIarston,  e  788 
interest  manifested  in  recent  discussions,  e  597 
low  standards  criticized.     Prof.  Swain,  e  311 
qualifications,  findings.  Prof.  C.  R.  Mann,  e  134 
manhood  and  technical,  should  be  separated, 
abs.    Anson  Marston,  764 
highway  courses,  short,  for  practical  men,  686 

have  proved  their  usefulness,  e  565 
military  lecture  course  at  Engineering  Societies 
Building,  n  335 

enlarged  to  meet  applications,  n  264 
first  has  large  attendance,  n  263,  e  238 
map  data  collecting,  n  296 
searchlights    and    coast    defense    discussed, 

n369 
technical  students  should  receive.    By  Whar- 
ton Clay,  179 
under  army  supervision,  n  193,  e  166,  e  167 
Educational  Institutions : 

Kansas  State  Agricultural  College  holds  highway 

conference,  n  495 
land-grant.   United   States,   engineering  experi- 
ment station  appropriation,  e  405 
Massachusetts  Institute  of  Technology  dedication 
planned  for  June  12,  n  ♦623,  n  813,  e  821 
photographic  views,  n  ^847 
President  Maclaurin   and   Senator  Lodge  ad- 
dresses, abs.,  834 
mentor  system.  University  of  Michigan,  a  cause 

of  its  growth,  abs.    Prof.  H.  E.  Riggs,  711 
night  school  helps  contractor's  foremen  and  job 

h  ^430 
Norwich    University   left    $300,000   by   General 
Dodge,  n  126 

Oklahoma,  University  of,  extension  road-building 

course,  n  432 
present-day.    By  Henry  B.  Smith,  1  715 

By  T.  Chalkley  Hatton,  1  780 

By  W.   P.   Anderson   and  Harry  C.  Reely, 
1  809 

By  J.  A.  L.  Waddell.  1  842 
are   they   accurate   and   thorough?     By    Prof. 

George  F.  Swain  and  Daniel  W.  Mead,  607, 

e598 
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InstittttioBS  (Continued): 

ncistratMHi.  experience  for  teachers,  e693 
why  is  it  decreasing?     By  George  F.  Swain, 
l»l 

By  Biehard  C  Maclaurin,  I  260 
By  Mahwd  A.  Howe,  1 4S9 
•ralawrtoiw,  125. 1  S7. 1  »SS.  1 155, 1  '185 

.  ftmd.  Tfaroop  Ctdlege,  Pasadena,  Cal., 
city,  n  285 

State  Colletre,  course  in  study  of 
■  4S4 
Bdwu^C  £.: 
fltoall  Irrigation  Canals  Lined  with  Concrete  to 

Prevent  Seepage  Water  Loss.  *  508 
Snail  Irrigatiea  Canals  Lined  with  Concrete  to 
Prevcat  Saeftage  Water  Loss,  *539 
Bdwarda.  Jama  H.:  Shall  the  American  Society  of 


GyH  Engineers  Move  Its  Headquarters?  358 
Edwanb,  L.   N.:   Concrete   Balostrades   Enhance 
Anearaaee  of  Bridges,  *547 
»cy  Stadies:    legislation  to  prevent  practice 
ia  goTemmental  departments,  e437 
may«r.  Jr^  A.  W.:    Courtesy  Is  Appreciated, 
1524 
Ejectors:    hydraulic,  sewer  maintenance,  Seattle, 

Wa^    By  John  H.  Gregory,  *U1 
B  Paso.  Tex.: 
Mwdpal  warehouae,  corral,  concrete,  "108 

-"■  inwita.  oAet.   10  ft.  from   intersec- 

.  a  •189 
Railway  (see  Railroads,  electric) 
BtBott*  Dam: 
:  back  kreament  guns  from  raft,  h  *400 

.  B  ns 

ElKs,  Charles  A.:    New  Formulas  and   Diagrams 
Give  Deflections  of  Beams  Under  Any  Load- 
ing. '84 
Ehner.    Robert    P.:    Medieval    Revival    in    War- 
«are.l780 
Mehrin  L.: 

>  rf  Vwtical  Pressure  Through  Sand,  I 

1*396 
ffigk  Datt  Pleasures  Found  in  Experiments  on 
Diatnbution   of   Vertical    Loading   Through 
8«Bd.M0« 


.  coarse,  Mass.  Inst,  of  Tech.,  e  136 

itattcat,  land-grant  colleges.  United 

Stataa,  uanpriation,  e  405 
Md,  new,  ia  Chambers  of  (Commerce.    By  James 

Z.  George.  605.  e  598 
marhanical,  voIobm   is  iasoed   by   International 

KagiBwiiur  CoBgraaa,  n305 
review  of  the  jrear,  e  1 

ftructnral.   dengn.   progress,   necessity   of  pre- 
caution, e  68 
Emnaeering  Record: 
aflenhy  of  securing  cover  stock  on  account  of 
war,  e4S7 

iieaa  manager  appointed,  n  65 
for  1916,  e  1 
of  thanks  and  a  pledge,  e  201 
Engiaacn: 
•dmiidstratioa  imporUnce  of  orderly  skillful  ap- 

plkatioB,  abs.    Dr.  HollU  Godfrey,  e  69 
archttecfs  lieenae.    By  William  R.  Smith,  1  556 
relationship.    Bv  D.  Everett  Waid.  1  651 
By  Dabney  H.  Maury,  1619 
By  Maurice  Dentsch.  1  810 
»*J«t»0BS   and   sound   view   on    licensing.     By 
D.  R.  Shearer,  1  71  «  * 

ardiitacture  as  part  of  education,  e  725 
boaineM  economics  course.  Harvard  University. 
opportunity,  e  469 

civil   ^nstration,   interest   manifested  in  topic, 
e597 

avil,  r^iatration  in  institutions  decreasing,  ex- 
planations. 1  25.  1  57, 1  •&,  1 155.  1  MSS 
By  Malverd  A.  Howe,  1  459 
By  Richard  C.  Maclaurin,  1  260 
By  G«>rge  F.  Swain.  1  291 

eoomisBioacrships.  Oscar  S.  Straus  approval,  en- 
couracement.  n  159,  e  133 

eoaeret^  nmaes  and  addresses  desired.    By  Port- 
land Cement  Association.  I  842 

'*'»^^*«*».<««  Contrarts  and  Contractors,  equity) 

co-operation,  Chicago  conference,  42 
Mdaties  attend,  n  .561 
coBvcntioo  Chicago  forecast,  e  437 
comment,  e535 
conference  call^  for,  n  496 
international  triangulation  urged,  Pan-AmAi- 
can  Congress,  n  126 

'^Sw'****"'  <"*^'»^'  A.  S.  C.  E.  meeting, 

'""SoT**  '**"*  Engineering  Board  organizes. 

wiUj^tr^rs   for  drafting  equitable  con- 
m«,  aba.     Hillls  F.  Hackedom.  76,  e602. 

Corpa  of  Engineers,  six  civilians  qualify  as  lien- 
twiants.    By  Dan  C.  Kingman.  1  87 


Engineers  (Continued) : 

defense   association    proposed.     By   William    R. 

King,  507,  e  501 
definition,   what   is   an  engineer?     A.   S.   C.   E. 
meeting.     Prof.  C.  R.  Mann,  n  125 
double  instead  of  single  standard  of  compari- 
son, abs..  Dean  .Anson  Marston,  e  788 
Carnegie  Foundation  second  circular,  329 
criticism.    By  W.  K.  Hatt,  1  *556 
By  Engineer,  1292 
By  D.  R.  Shearer,  1  653 
By  P.  G.  Melbourne,  1  259 
demand  increases,  n  563 

education  (see  Education  and  Educational  Insti- 
tutions, 
ethics,  propose  code.  Western  Society  of  Engi- 
neers, n  367 
file,  technical.    By  F.  Lavis  and  Louise  B.  Krause. 

1122 
Haiti  progress  in  engineering  construction,  e  567 
Illinois,  joint  meeting,  review,  n  195 
investments  of  savings.     By  John   Berg,  1716, 

e  693 
licensing  (see  Legal  Matters,  licensing) 
military   preparedness    (see   Preparedness,   mili- 
tary) 
New   York   military  organizations   reviewed   bv 

Gen.  Wood,  n  719 
obligation,    international,    of    co-operation    and 

closer  relations,  e  133 
opportunity  in  Cuba  as  prophesied,  e  757 
plumber,  is  he  an  engineer?   e  534 
prejudiced   against  the  public.     By   William   G 

Raymond,  188 
Public   Service   Commission   appointment  urged, 
Maryland,  e  269,  n  304 
Henry  W.  Hodge  appointed.  New  York,  n  *61, 
e35  ' 

public    speaking,    Milwaukee    Sewerage    Comn. 
policy,  n  228 
rules  to  become  effective,  1331 
qualifications,    ability    to   make    friends    without 
yieldmg  principles,  e  787 
for  commissioners,  e  309 
for  work,  e  342 
By  Louis  L.  Tribus,  1  460 
government  ask  to  list,  n  691 
manhood   and  technical,  should  be  separated 
abs.    Anson  Marston,  764 
relation  to  scientists,  address,  Dr.  Brashear,  e  36 
removal  from  office  of  Leon  H.  Nishkian  at  San 

!•  rancisco,  protested,  n  625 
remuneration,  city  engineer's  offices,  e  437 
report-writing  instructions,  M.  I.  T     e  100 
reserve  bill  explained,  abs.     W.  B.  Parsons,  254 
corps  outlined,  abs.    William  Barclay  Parsons, 

'''Taa£"e'wO   ^^  ^"*'*  ^""^  ^'"^'"''^  S^^^^^' 
service,     public      inconspicuous,     Alvord     honor 
award,  n  97,  n  162,  e  133 
to  societies,  e  437,  e  565 
abs.     Edmund  M.  Blake,  580,  e  597 
self-examination  a  necessary  part.     Bv  F    H 
Newell,  I  620,  e  597  t^Y  tf  ■  ti. 

*"e63l  ^  ^'  ^-  ^°'"'»«1'  ^ho  died  in  service, 
«>cieties  (see  Societies) 
Spanish,  advantages  of  knowledge,  e  310 
technical  literature  (see  Technical  Literature) 

%"  M^"ltSn,"r46"^^'-^'^^^°"  ^''"'^^'^'-     ^y 
valuation   (see  Valuation) 
Engines:   gasoline  used  successfully  in  Wilson  Ave 

waterworks  tunnel,  Chicago;  h  622 
c<ngland : 

"■""s^u'rceTe'seT    """'^'^'^    ^"^    ^^^^^-^    - 
Ripon  Military  camp,  sewage  works,  82 
Equitable  Building,  New  York  City:    heavy  vault 
^nt'in^  '"to  «i««n?  Jlumns  i^  basl* 

Excavation    Machinery:     attachment    for    makine 
shallow  street  cuts,  h  *429  maKing 

Excavations: 
backfilljollows  closely  on  large  sewer  contract, 

*^"T,ir^^i'^'  ™P<""tance  manifested  by  New 
York  City  work,  e  598 

ete*'mfmr„'jt*  !?  "T'"*^  •^•''•"  ^«ble,  h  400 
W^  ^|?6         •      *^  ^'^"«'«"  channels  and 

Taralfsun"S'-ur"'  ''-""^  '"'^^^i- 
drainage  canals  Little  River  district  of  Missouri 
minimum    ditch    and    levee    sections    dete":  I 
mined  by  plant,  *701  ^"^    I 

Dent  and  Charles  F.  Franson,  1714 
By  G.  B.  Massey,  1  810 

^^l'*'^'  J°!;°"f°  ''^'■'"""  improvements,  *5n 
wash  and  stack  10,000  yds.  of  gravel  per  day. 


•.  niurtrated:  I,  letter.;  e,  editorials;  h.  hints; 


n.  notes. 


Excavations  (Continued)  : 

dredging  equipment,  land  drainage,  best  adapted. 

h261 

drilling  rock,  deep  hole  wagon  rigs  show  speed 

at  low  cost.    By  Charles  A.  Hirschberg,  *577 

filling  scows  to  dump  them,  h  60 

fire  engines  used  to  clear  waterway,  California. 

h  494  ^  , 

grab  buckets  operated  by  quick-acting  rig  with 

two-drum  hoist.    By  William  G.  Broadhurst 

h  *621 
hoppers  made  by  dump  wagons,  h  *844 
hydraulic  fill  put  in  dam  by  steam  shovel  crusher 

and  pumps,  San  Fernando,  Cal.,  h  *190 
pumps    handle    hardpan    broken    up    with    high- 
pressure  jet.    By  K.  D.  MacLean,  h  718 
shovel,  roller  device  on  dipper  latch,  h  *261 
steam,  time  saved  by  making  roadway  cuts  by 

halves,  h  811 
sinking   thin   steel   shaft  lining  with   hexagonal 

bracing,  Wilson  Ave.,  Chicago,  h  *685 
steel  sheet-pile  trench,  deep,  with  master  piles 

instead   of  rangers.  Narrows   Siphon,   New 

York  City,  *513,  h  *526 
trench   sheeting  removed   quickly  by  three-man 

puller.     By  H.  S.  Carpenter,  h  *782 
tunnel,  to  backfill  in  one  handling  via  the  roof, 

h  *158 
Explosives: 
Cana^dian  plant  built  at  rate  of  $300,000  a  month, 

combined  electric  and  time  fuses  give  best  re- 
sults.   By  S.  P.  Brown,  h  60 
concrete    bins.    So.    Chicago,    difficulty,    supple- 
mented with  oxy-acetylene  fire  and  cranes 
*515,  e  501 
grubbing  Kensico  reservoir  site,  effective,  h  92 
loading,  device  used  for  safety,  n  *307 
machine  keys  loosen,  h  124 

precautions.  New  York  subway,  enforced,  n  *128 
thawing,  can  of  boiling  water  in  a  barrel,  h  28 
Export  Trade   (see  Foreign  Relations) 
Express  Freight  Companies:   are  they  needed'    Bv 

A.  Jackson  Marshall,  606,  e  599 
Extensometers^  mirror,  testing  riveted  joints  ex- 


Fall  River,  Mass.,  three-level  concrete  conduit  de- 
sign.    By  Frederic  H.  Fay,  282 

^'"^*''n'392°^''"    '■^P''^    ^"^'■^'    '>Pe»-ative    results. 

Fay,  Frederic   H.:     Three-Level   Concrete   Conduit 

Design  Outlined,  282 
Fehr,    R     B.:     Distribution   of   Vertical    Pressure 

Through  Sand,  1  *398 
Ferry  apron  as  pontons  with  canvas  cover  and  tim- 

ber  frame,  h  *399 
Fetherston,    John    T.,    alternative    refuse-disoosal 
contracts.  New  York  City,  n  29  ''•"P"^^' 

^ile:   (see  Technical  Literature) 
Filters   (see  Water  Purification,  filtration  ( 
Fires"""^  road  bond  issues,  flaws  in,  e  727 

^^'^ii'^b.'n  m'  'f^'°°'''°0«'  d^«tr°ys  Canton,  sub- 

^°'''p>rt,T*642  '^°'^"'   '"^"^"«=«   '^°'"Pany   re- 
M  ^u"'-f,'^'  ^^^^^^'  1915,  n  245 

n  561    '^^'"'"    "^^"^ee    exceeds    $1,500,000, 

ni=?^^  ^^S^  ft.  across  lowlands,  n  *591 
Omaha  viaduct,  twists  steel,  n  •812 
i'aris,  Texas,  greatly  damaged,  n  463,  n  •529 
•l72!e"56f   ''"'••^•"^   -'one   re'sfst   flames, 

'"""TatZal^Ffi^^l  significant  action  taken  by 
National  Fire  Protection  Association,  n  689, 

'"^^'■ah,"*'w'^°°'''    *^'^    .compounds    for    making 

abs     Herman  and  Arnold  Von  Schrenk    TOfi 

wooden^  buildings  blamed  on  faulty  constrttion! 

Plemb"^''  r''  n'  '*Vt*  P"^fencl>.  h  *526 
Fleming,   R.;     One   Thousand   Steel   Specification.! 
Reviewed,  838,  e  821  ^^PKLincaiions 

Flint,  Mich.,  asphalt  paving  plant  owned  by  city 
ir,„  ^  ™^'^«\"'0"ey.  By  Clarence  E.  Ridleyf  *767 
riood  Prevention-  ^' 

'"""^'mllfv    ^'^p"«^'PPi  River  and  Sacramento 
niver,  u.  b.  Government,  n  560 

for"navfrr'""'"K*''  ^'''S''    P'«"^   ^o   control 
rWt  r^^*'°"'  ^^^.-  ^-  S-  McClatchey,  323 
v£  "^  rT'w"  '""!?'  k^''«"  velocities  in  ra- 
*674       ^        "^      •  Oi'nsted,  •636,  e  629, 

prove  successful,  Glendora,  Cal.,  n  326 
•Southern,  check  dams  tested,  n  354 
nine    counties    represented     in    association. 


contro    bill  passes  House— goes  to  Senate    n  721 
Franklin  County  Conservancy  District    Oh  in 
port,  Alvord  &  Burdick    *419  '         °' 


re- 
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Flood  Prevention  (Continued)  : 

Los   Angeles,   Cal.,   Flood   Control   Association's 
recommendations,  n  304 
engineer  reports,  n  302 
small  retarding  dams,  experiments,  n  153 
Memphis,  Tenn.,  levee  system.  By  J.  H.  Weather- 
ford,  *775 
Miami   Conservancy  District,   Ohio,  plans  com- 
pleted for  public  discussion,  348 
Mississippi  River  Flood  records  studied  with  re- 
lation to  levee  grades.     By  A.  L.  Dabney, 
*452 
Rio    Grande   River,   control   by   reservoirs   sug- 
gested, n  402 
roads,  Livingston  County,  New  York,  aprons  re- 
duce damage.     By  George  E.  Schaefer,  *673 
See  also  Shore  Protection 
Floods  and  Storms: 
Arizona,   700-ft.  bridge  washed   out  and   roads 

damaged,  n  *192 
California,  damage  streets  and  tear  up  valuable 
lands  in  Pomona,  n  *193 
wreck  Otay  rock-fill  dam,  n  191,  »225 
Cascade  Mountain,  Washington,  heaviest  snow  in 

thirty  years,  n  194 
Illinois,  northern,  imperils  water  supplies,  n  161 
Kemp  City,  Okla.,  damaged,  n  721 
Livingston  County,  N.  Y.,  cause  nearly  $250,000 

damage,  n  752 
Los  Angeles  County,  Cal.,  damage  severe,  n  161 

harbor,  waters  with  silt,  n  337 
Louisville,  Ky.,  storm  does  great  damage,  n  626 
Pennsylvania,  does  heavy  damage  to  wires,  n  *65 
Pomona,  Cal.,  concrete  road,  undermined,  with- 
stands unusual  stresses,  *285 
Rochester,  N.  Y.,  melting  snowsjjause  heavy  dam- 
ages.    By  James  P.  Wells,  *476,  e  469 
Stone  pavement  underniined,  n  *562 
San    Francisco,    Cal.,   worst   wind    storm   in    26 

years,  n  61 
snowstorms.  New  York,  March,  1916,  n  558 
Southern  California  Counties,  serious  damage  to  | 
bridges  and  roads,  n  191  I 

first  report,  n  128 
peak  run-off  figures,  n  251 
suddenness  in  Southwest,  Indiole,  N.  M.,  n  154 
Yuma  Valley,  Colorado  River,  34-ft.  stage,  n  159 
Floors : 

bridges,  highway,  light  and  durable.     By  Emery 

E.  Brandow,  *746 
concrete,  flat-slab,  limitations  in  testing,  e  757 
mushroom,  test.     By  A.  O.  Powell,  C.  A.  P. 
Turner  and  D.  E.  Hooker,  1  778 
Seattle  warehouse,  high  local  stresses.   By 
D.  E.  Hooker,  *647,  e  630 
reinforcement,  analysis  and  tests  to  show  ad- 
vantages.   By  Edward  Smulski,  *217,  *247 
high  stresses.     By  Edward  Godfrey,  1  714 
reinforced,  tests  results  compared,  abs.,  D.  E. 
Hooker,  *762 
forms,    pressed-steel,    left    in    place.    Municipal 

Bridge,  St.  Louis,  Mo.,  *760 
hollow-tile,   flat-arch   slabs  tests   show  effect  of 
concentrated    loads.      By    Clyde    T.    Morris, 
*584 
wood-block,  creosoted,  value,  abs.,  C.  H.  Teesdale, 
114 
Florida : 

highway  department  created  by  legislation  val- 
idated, e  469 
establishment  act  declared  valid,  n  495 
Fcote,  Francis  S.,  Jr.,  Rod  Models  Explain  Astro- 
nomical Problems,  *457 
Foreign  Relations:, 

convention.  New  Orleans,  practical  application  of 

principles,  e  67 
engineers  sent  to  Russia,  n  594 
future,  obstructions  for  growth,  e  166 
opportunities    offered    to    contractors.      Willard 

Straight,  n  93,  e  67 
Pan-American   Scientific  Congress,  second,  con- 
vention, Washington,  technical  aspect,  n  96, 
e67 
South  American  field  begins  to  materialize,  e  407 
specifications,  American  Society  for  Testing  Ma- 
terials, translated,  e  271 
Uraguay    signed     ad    referendum    contract    on 
$5,500,000  work,  n  431,  e  407 
Foreign  Tariff  changes  reported  by  Bureau  of  Com- 
merce, n  753 
Forest  (see  Timber) 
Forms  (see  Concrete,  forms) 
Formulas: 

Angle,  to  trisect,  mathematics.     By   Natal  Ar- 
naud,  1  *57 
By  G.  B.  Pillsbury  and  Albert  Louis  Wech- 

s'er,  1  122  „     ^,       ^, 

By  John   E.   Walker  and  E.   F.   Chandler, 
1  *331 
beams,   constant  moment  of  ipertia,  under  any 
loading.    By  Charles  A.  Ellir,  *84 
timber,  design,  tables  facilitate  accuracy.     By 
R.  C.  Hardman,  138 
conversion  table  for  feet-miles  on  highways,  482 


Formulas  (Continued) : 

decimals  of  degree   and  full   circle.     By  C.  L. 
Berger  and  Sons,  1  222 
By  Leonard  C.  Jordan,  1  121 
By  R.  C.  Hardman,  T.  G.  Dabney  and  Albert 

Louis  Wechsler,  1  59 
By  Leonard  C.  Jordan,  1  121 
and  the  Quadrant  as  a  Unit.    By  Edward  M. 
Walker,  1  398 
Nomographic   chart,   determination   of   Kutter'a 

coefficients,  Russian  Government,  n  246 
pipe,  strength,  corrugated  culvert.     By   George 

L.  Fowler,  *668 
super-elevation  curve  for  highways,  systematized 

King  County,  Washington,  *410 
track,  single,  capacity  on,  mathematical  analysis, 

abs.,  F.  L.  Dodgson,  *413 
truss    deflections   determined    by   angle   (changes 
and  elastic  weights.     By  D.   B.  Steinman, 
*644,  *680 
Foundations : 

bridge,  Dayton,  Ohio,  finished  in  4  mos.  despite 

four  floods,  *548 
concrete,   and   wall,   tank,   Vancouver,   mounted 

mixer.     By  Charles  Ben  tall,  h  ♦189 
grillage,  wooden,  found  rotten,  Milwaukee,  n  487 
New  York  City  subway,  the  best,  none  too  good, 

n  *625 
piers,  50-foot  cylinder,  pulled  with  compressed 

air,  h  494 
see  Piles 

settling,  vent  holes  sets  fill,  h  557 
underpinning  concrete  footings  suspended  in  col- 
umns. New  York  Subway,  h  *294 
Fowler,  George  L. : 
Corrugated  Culvert  Pipes  Tested  Under  a  Sand- 
bed,  *706 
Tests  Show  Strength  of  Corrugated  Culvert  Pipe, 
*668 
Fox,  Richard  T.,  intensive  street  cleaning  methods. 

State  Street,  Chicago,  abs.,  *252,  e  237 
France:    reconstructing   cities    taught   by   govern- 
ment, n  752 
Francisco,  L.  A.: 

Railroad's  Car-Float  Mixing-Plant  Mounts  Loco- 
motive Crane,  h  *27 
Simple  Rod  Cutter  Made  in  Blacksmith's  Shop, 

h  *157 
Steam  Piping  Protects  Erie  Switches  from  Snow 
and  l9e,  *349 
Franson,  Charles  F.:  High  Velocity  in  Large  Hy- 
draulic Dredges,  1  714 
Freeman,  John  R.:  Shall  the  American  Society  of 
Civil  Engineers  Move  Its  Headquarters?  357 
French,  R.  DeL. :    Justice  to  the  Contractor,  1  619. 
Fuller,  Almon  H.: 
Concrete  Deformations  Increase  with  Time,  *279 
Why   Is  Registration  in   Civil   Engineering  De- 
creasing? 1  *186 
Fuller,  George  W.,  report  recommends  mechanical 
filters  with  slow-sand  plant  for  Wilmingfton, 
Del.,  e  407 
Fuller,  W.  B.:    The  Economic  Side  of  Sand  Test- 
ing, 1 260 
Furber,  Pierce  P. :   Spiral  vs.  Vertical  Steel  in  Con- 
crete Columns,  *277 


Gaging  Station   (see  Stream  Measurements) 
Galveston,  Tex.: 

causeway,  arches  recommended,  n  301 
water   supply:     old   pipe  relaid   for   submerged 
line.    By  E.  B.  Van  De  Greyn,  *739 
Garbage    (see   Refuse   Disposal) 
Gascoigne,  George  B.:    Cleveland's  Sewage  Treated 

by  Revolving  Screen  and  Novel  Grit,  *408 
Gasoline:    cost,  high,  review  of  conditions  affect- 
ing, e438 
Gates : 

automatic,  Austin  dam,  Texas,  buckled  by  20  ft. 
depth  of  driftwood,  44 
Swiss,  Wissota  dam,  operation,  137 
miter,  Balboa  Drydock,  nearing  completion,  n  12 
relief,  cross-canal  flood  waters,  Piute,  Utah,  two 
designs,,    By  Joseph  Jenson,  *22 
Gates,  Howard  B.:  soft  ground  tunneling  advance- 
ment, since  early  days,  abs.,  M 
Gearhart,  W.  S.:    Justice  to  the  Contractor,  1684 
Gennett,  Jr.,  A.  W.:    rail  tests,  nick  and  break,  ad- 
vocated, 486  ,„    ,     ^  i     ,-. 
George,  James  Z.:    Engineer's  Work  Puts  Com- 
munity Building  on  Sound  Economic  Basis, 
605,  e598 
Germanic  Museum,  Harvard  Univer-sity: 

reinforced-concrete  structure,  construction,  *440, 

e439  ^^  .--o 

design.    By  Chauncey  R.  Perry,  •443 

'l-beam    trestle    stringers    made    secure    without 

punching  holes,  h  *686  ,  ,    ., 

longest  in  world.  Nickel  Plate  railroad  bridge, 
erected  by   special  steel   and  timber  tower, 
*354 
•,  illustrated ;  1.  letters ;  e,  editorials ;  h,  hints :  n.  notes. 


Girders  (Continued) : 
90-ft.,  ruined  by  25-ft.  fall,  •20 
placed  across   four-track   railroad  without  sup- 
porting falsework,  *Z83 
protection  by  granite,  n  332 
from  chemical  action  of  smoke  and  gas  over 
railroad  tracks,  n  284 
stresses,  elastic  curves  and  influence  lines.     By 
I.  Duberstein,  1  ^292 
Glendora,   Cal.:     check   dams   successfully   control 

floods,  approved,  n  326 
Gochnauer,  H.  W.:    Pumping  Costs  with  Diesel  En- 
gines Given  in  Detail,  e  732 
Godfrey,  Edward:     High  Stresses  in  Flat  Slabs, 

1714 
Godfrey,  Dr.  Hollis:    paper,  A.  S.  M.  E.,  engineer 

in  administration,  abs.,  e  69 
Goelz,  Charles  A.:  Co-operation  to  Save  Duplica- 
tion of  Field  Surveys,  1 221 
(joethals.  Gen.  Geo.  W.:    report  on   first  year  of 

operation  of  Panama  Canal,  17 
Golbeck,  A.  T.: 
device  determines  wear  on  concrete  roads,  abs., 

•580 
Reinforced-Concrete  Slab  Tests  Show  Time  Ef- 
fects, 282 
Goldmark,  Henry:    Greenheart  Timber  for  Canal 

and  Harbor  Works,  1330 
Grade  Crossing  Elimination   (see  Railroads,  grade' 

crossing  elimination) 
Grand  Rapids,  Mich.: 
gas  explosion,  n  '722 
waste  removal  device,  n  ^308 
Grandstands  (see  Stadiums  and  Grandstands) 
Great  Falls,  Mont.:    power  company  50-ton  steel 
derrick  with  gooseneck,  and  rocker  arm,  'US 
Greeley,  Samuel   S.:    oldest  surveyor  in  Chicago, 

died,  n  ^403 
Greenheart  timber: 
canal  and  harbor  works.     By  Henry  Goldmark, 

1330 
used  in  Panama  Canal  is  strong  timber.    By  A. 
K.  Armstrong,  149,  180 
Gregory,  John  H. :    Hydraulic  Ejectors  for  Grit  Re- 
moval  Merit   Trial   in   Sewer   Maintenance, 
•141 
Grouting : 

Gravel  superior  to  grout  in  New  York  tunnel 

work,  h  *526 
methods  in  tunnels  and  shafts  for  stopping  leak- 
age.   By  James  F.  Sanborn,  •504,  e  501,  549, 
•581 
sheet  piling  to  hold  running  sand,  h  157 
Grunsky,    C.    E.:     federal    department   of    public 
works  favored,  abs.,  475 

H 

Habermehl,  Dr.  Karl  G. :  What  Causes  Peculiar  Re- 
fraction on  Arizona  Desert,  1  652 
Hackedorn,    Hillis    F.:     co-operation   of   engineers 
and  contractors  needed  to  secure  equitable 
specifications  and  contracts,  abs.,  75 
Haehl,  H.  L. :   plans  to  promote  usefulness  of  local 

engineering  societies,  abs.,  322 
Haiti:   progress  indicatioril  the  engineers'  interest, 

e667 
Halifax,  N.  S.: 
ocean  terminals,  barge  replaces  trestle  in  making 
rock  fill,  h461 
cellular  type  of  quay  wall,  design,  *213,  e  199 
concrete  handling,     shell"  casting  and  diving 

bell,  *143 
general  plans  and  design,  part  1,  *102,  e  99 
Hall,  A.:    Falsework  Girders,  Placed   Under  Old 

Span,  Handled  Outside  It,  ^843 
Hanna,  Gus  H.:    roads  maintenance  cost  should  in- 
clude cleaning,  abs.,  '83 
Hansen,  Paul:   rapid  filter  plant  at  Alton,  111.,  over 

pipe  gallery,  318 
Harahan  Bridge,  Memphis,  Tenn.:    falsework  car- 
ried out  by  flood,  n  29,  n  ^62,  n  ^94 
Harbors  (see  Waterways) 
Hardman,  R.  C: 

Boom  Mixing  Plant  Big  Enough  to  Build  Con- 
crete Houses,  h  ^365 
Decimals  of  the  Degree  and  of  the  Full  Circle, 

159 
Finishing  Tool   Saves   Forms  Work  on   Bridge 

Handrail,  h  ^429 
Freezing  of  Flood  Water  Under  Swamp  Buckles 

Falsework,  h  123 
Handling    Pipe    Line    Under    115-lb.     Pressure 

While  Bridge  Is  Raised,  h  27 
Light  Swinging  Scaffold  Aids  Finishing  of  Un- 
derside of  Viaduct,  h  ^223 
Making  Asphalt   Expansion   Joints  on   a   Plank 

Saves  Time,  h  189 
Portable  Towers  Save  Large  Spouting  Installa- 
tion on  Viaduct,  h  ^781 
Rigid  Jacking  Hitch  Made  vrith  Pin  Slings  for 
Raising  Bridge,  h  ^493 
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Hardawii.  R.  C.  (Continued) : 

Table*  Facilitate  Accuracy  in  Timber  Beam  De- 

saca.  138 
Worioar  Air  Out  of  Pipe  Line  Tested  in  Long 
S^rtiMM,  h2«2 

Harriabvrc.  P*-:  Board  of  Public  Works  abol- 
ished. n433 

Harriaon.  Fairfax:  few  well  equipped  ports  better 
than  many  poorly  equipped.  209 

Harte.  Charles  Rofus:  Stop  Slides  b^  Releasing 
Aevamnlatwl  Water  at  Bulls  Bridge  Hydro- 
electric PUnt,  'ese 

Hartford.   Conn.:    water    supply    gates,    throttled. 
••«•  300.000  yd.,  daily,  abs.,  Caleb  M.   Sa- 
rille.  184 
Harvard  Uni««r«ty: 

Germanic  Mnseom.  reinforced-concrete  construc- 
•440.  e4S» 
By  Chaunc«y  R.  Perry,  '443 
W'T****-^.    E.    W.:    Water    Consumers'    Accounts 

Kept  on  Cards,  aba..  805 
Hatt.  W.  K.:   What  Is  an  Engineer?  I  'bbS 
Hatton.  T.  ChalUey: 
actiTatcd-alodce  taats,  conclusions,  abs.,  489 
MHwattkae  aewace  plant,  air  diffusers  tested,  ac- 

tiTatcd-shidKe  process,  abs.,  255 
PrcMSt-Day  College  Education,  1  780 
HAalii^: 
•qpiMMBt  eeoDotaies  on  road  work,  n  *34 
Ford  md  damp  car  combined  for  gasoline  loco- 

motiTC    By  F.  T.  Crowe,  "843 
grade  tran^torting  steel  casting,  Mt.  Wilson  ob- 

•erratorr,  n213 
laeaaadre.  nreless  steam,  runs  three  hours  on 
clMr|a,h*365 
f  MHwr.  safe  in  tunnel  works  if  properly  run, 
kSM 
Itmg  distaaee,  motor  trucks  operated  over  bad 

roada.    By  George  F.  Young,  h  *5S7 
iMnbw  transported  by  automobile  without  build- 

ittc  rand.    By  George  W.  Richards,  h  *567 
OMtor  truck,  13-ton  steel  girders  carried  up  steep 
meontains,  h  *493 
4-t«i  clock  wheel,  Mt  Wilson,  Cal.,  observa- 
tory. n46 
tmiag  tnelor  truck.  New  York  City,  h  *223 
tmOafs'  utility  with  motor  trucks,  abs.,  G.  R. 

Pnaincton,  *420,  e405 
vehida-londa  limited,  OnUrio,  n  642 
Havens.  V.  L. :  Cost  of  Railroad  Surveys,  1  808 
Haydaa,  Theoias  A.: 
Jodt*  Constmea  Expression  "Good  and  Whole- 

•ome  Water,"  460 
What   Canaea    Peculiar    Refraction    on    Arizona 
Desert?  1427 
Haxlehnrst.  James  Niabet:    Several  Kinds  of  De- 
preciation in  Two  Small  Tanks,  1  *715 
Health    (see  SaniUtion) 
Hahcnatrtit,  A.  R.:    Willow  Roots  Crack  6-In.  Tile 

Sewer  Pipe,  1  '460 
Hcgerty,  E.  J.:    Electric  Drive  Replaces  Steam  for 

Drainage  Pumps,  *635 
Hcinly,  Burt  A.:    Operating  Cost  Records  Show 
Comparative  E^conomy  of  65  Motor  Vehicles 
in    Loa   Angeles   Water    Department,    *728, 
e726 
Hell   Gate   Bridge,   Ne5#  York  City:    progress  to 

Jan.  3,  1916.  n*  95 
Hemlock:   testing  for  strength,  n  718 
Henry,  Philip  W..  elected  vice-president,  American 

International  Corp.,  n  *161 
Herber,  J.  L.:    Why  Is  Registration  in  Civil  Engi- 
neering Decreasing?   I  26 
Hetch  Hetchy  Water  Supply,  San  Francisco,  Cal., 

Work,  preliminary,  begins,  'le,  n  495 
Hicks,  H.  L.:    Baby  Hoist  Overhauls  Heavy  Der-  i 

rick  Chain  in  Rock  Quarry,  h  *843 
HiU,  James  J.:   obituary  comment,  e  725 
Hill.  John  A.,  obituary,  n  •159,  e  133 
Hill,   Jr.,    Nicholas    8.:     service   to   its   members,  ! 

American  Waterworks  Association,  abs.,  766 
HOIberg,  A.  G.:    Design  df  Turbine  Draft  Tubes,  ' 

I  'IB? 
Hiraehberg,  Charles  A.:    Rock  Drilling  with  Deep  j 
Hole  Wagon  Rigs  Shows  Speed  at  Low  Cost,  ' 
•677 
Hitcahcw,  John  C:  Concrete  Paving  a  Remedy  for 

Un^Cbtly  Allm,  •703 
Hobbe.   SaniM:    mill-bcnt   angle-iron   favored   as 

concrete  rond  aereed,  abL,  709 
Bodge,  Henrv  W.:    . 
appointed  New  York  sUte  public  service  com- 

mlarioner.  a  •ei,  e  36 
debot,  a  eriticisni.  n  127 
honored  by  associates  at  luncheon,  n  96 
Hoiatiag  Machinery: 
derrkla,  bull-wheel  adapted  to  building  erection, 

W-ton  ««eL  ■trcsas*  reduced  disusing  goose- 
traveler,   converted    into   cable    removes   steel 

arch,  h  333 

walking-beam  reaches  over  lock  walls,  h  •124 


Hoisting  Machinery  (Continued) : 

hoists,  baby  overhauls  heavy  derrick  chains  in 
rock  quarry.    By  H.  L.  Hicks,  h  *843 
electric,  run  continuously,  drives  piles,  n  *628 
house,  fireproof  by  tile,  h  *782 
quick-operating  rig  for  grab  buckets.     By  Wil- 
liam G.  Broadhurst,  h  *621 
Holland:    shore  protection,  new  types,  abs.,  Dr.  E. 

L.  Corthell,  *118,  e  99 
Hollis,  Ira  N.:    Why  Is  Registration  in  Civil  En- 
gineering Decreasing?  1  57 
Hommon,  Charles  C:    Sewage  Tank  Gas  Utilized 

for  Light  and  Heat,  *182 
Hooker,  D.  E.: 
Test  of  Mushroom  Flat  Slab,  1  779 
Test  of  Mushroom  Plat  Slab  in  Seattle  Ware- 
house Shows  High  Local  Stresses,  *647 
test   results  on   three  types  of  reinformed-con- 
crete  building  floors  compared,  abs.,  *762 
Hoover,  Charles  P.:  Columbus,  Ohio,  Waterworks 

Will  Reclaim  Its  Spent  Lime,  abs.,  801 
Houston,  Tex.: 
bithulithic  pavement  resurfaced,  n  142 
sewage-disposal  plant,  plans  prepared,  n  561 
Howard,  W.  R. :   Screening  and  Concrete  Plants  for 
Building   Use   Gravel   from   Cellar   Excava- 
tion, *483 
Howe,  Malverd  A.:    Why  Is  Registration  in  Civil 

Engineering  Decreasing?  1  459 
Howe,  Walter  C. :   California's  bituminous  carpeted 
concrete  roads   show   durability,   abs.,    *603, 
e  597 
Huff,  Prof.  N.  D.:  Organisms  in  St.  Paul  Water 

Eliminated  by  Sulphate,  abs.,  804 
Hunt,  R.  W.:   rail  tests,  nick  and  break,  advocated, 

abs.,  486 
Hutchins,  H.  C:  Regulation  of  Weight,  Size  and 
Speed  of  Vehicles  Has  Become  an   All-Im- 
portant Problem,  *790 
Hydroelectric  Plant  (see  Water  Power,  hydroelec- 
tric plant) 


I 

Illinois: 

County  roads,  rational  method  of  selecting.  By 
William  W.  Marr,  *536,  e  534 

factory  bujlding  scaffolds  for  painters  and  clean- 
ers on  trolley  tracks,  *457 

Godfrey  township,  monolithic  brick*  road  on  old 
macadam  base,  414 

good-roads  bulletin  for  public  schools  spoiled  by 
typography,  e  405 

Highway  Department,  responsibility  fixed,  *393 

Licensed  engineers,  number,  n  430 

northern,    water    supplies   imperiled   by   floods, 
nl61 
Illinois  Society  of  Engineers,  drainage  section  pro- 
posed, n  402 
Illinois  Society  of  Engineers  and  Surveyors,  joint 
meeting  with  American  Waterworks  Asso- 
ciation, review,  n  195,  e  310 
Illumination  (See  Lighting) 

Imperial    Valley,    California,    silt   problem    study, 
proper  distribution,  a  suggestion,  abs.,  J.  C. 
Allison,  182 
Indiana: 

fire  marshal  law  held  constitutional,  n  125 

Marion  County,  patent  suit.  Bone  reinforced  can- 
tilever retaining  walls  declared  invalid,  243, 
e  237 

Public  Service  Commission  fixes  rates  for  hy- 
drant service,  n  192 

public-utility  commission  costs,  n  262 

Sanitary  and  Water  Supply  Association  meeting, 
n  229 

specifications  for  public-building  must  be  com- 
plete, e  405 

summer  resorts  to  be  surveyed  for  eliminat- 
ing typhoid,  n  401 
Indianapolis: 

building  code,  changes  contemplated,  n  30 

sewer  construction  work  during  1915,  n  302 

track  elevation,  to  cost  $4,000,000,  n  401 
Indicators,   steam   engine,   determining  governor's 

effort,  successfully  used,  n  20 
Industrial  Conditions: 

census  of  plants  for  military  preparedness,  Gillen 
plan  again,  e  100 

exports,  November,  reach  large  proportions,  n  33 

high  prices,  labor  shortage  and  prospective 
works,  e  502 

Illinois  directors  raise  preparedness  funds,  n  560 

prediction  after  the  war,  e  471 

resources  of  country  for  national  preparedness 
committee  selected,  n  559,  e  533 

situation,  review  of  1915  and  prospects  for  1916 
e  2  ' 

Industrial    Efficiency,   consultants   from   organiza- 
tion, n  236 
Industrial  Plant: 
Canadian  acids  and  explosives  plant  built  at  rate 
of  $300,000  a  month,  •710 

•,  Illustrated;  I,  letter.;  e,  editorials;  h,  hints;  n,  notes. 


Industrial  Plant  (Continued): 

hydroelectric  energy  affects  great  number,  abs., 

Lawrence  Addicks,  679 
nitrate   plant  amendment  to   Army  bill   passes 
Senate,  n  559 
government-owned,  recommended,  n  30 
offered  by  Du  Pont  to  United  States,  n  465 
problem  of  cheap  power,  e  662 
U.  S.  Government,  appropriation  for  site  au- 
thorized, n  497 
Inland  Waterways  Association,  California,  conven- 
tion, San  Francisco,  n  302 
Institute   of   Consulting   Engineers,   resolution   op- 
posing   power    station    on    Potomac    River, 
n  304 
Insurance: 
liability,  premium-payment  time  extended,  N.  Y. 

n  64 
transit  system  aids  employees,  Brooklyn,  e  67 
Intakes  (See  Water  Supply  and  Sewerage  Systems) 
International  Joint  Commission: 
latest  report  on  pollution  of  international  bound- 
ary waters,  abs.,  Earle  B.  Phelps,  667,  e  662 
stream    pollution,   status    discussion,   abs.,    Prof. 
Earle  E.  Phelps,  173 
Interstate   Bridge,  Portland,  Ore.,  span   floated  to 

position,  n  *719 
Interstate   Commerce  Commission,  valuation   divi- 
sion, railroad  market,  prices  not  yet  fixed,  42 
Iowa: 
Clayton  County,  patrol  system  improves  condition 

dirt  roads.     By  E.  B.  Tourtellot,  *643 
engineering  society,  meeting,  Des  Moines,  n  302 
rivets,  eighty  loose,  found  in  Pony  Truss  bridge, 

n  833 
State  Drainage  Association,  convention,  officers 
elected,  n  432 
Irrigation : 

California  Development  Co.  transfer  to  Southern 

Pacific  Co.  effected,  n  335 
canal,  Colorado  River  silt  problem  investigated, 
n  720 
cleaning  by  sheep  and  goats  past  experimental 

stage,  n  840 
concrete  lined  to  prevent  seepage  water  loss. 
By  C.  E.  Edwards,  *508,  *539 
lateral,  cost,  n  747 
cross-cut,  Salt  River  project,  variable  stream 

flow  utilized  efficiently,  *19 
45-mile,  Sun  River  project,  electrical  dragline 

scrapers,  *147 
intersection   with    roads   by   inverted    siphons. 
Imperial  Valley,  478 
construction,  bond  forfeited   for  not  completing 

works,  New  Mexico,  n  31 
laws,  California  developed,  510 
meter,  Venturi,  for  accurate  measurements.     By 

Alan  A.  Wood,  *411 
Relief  gates,  cross-canal  flood  waters,  Piute  proj- 
ect, Utah.     By  Joseph  Jenson,  *22 
review  of  field,  1915,  e  7 
U.  S.  Reclamation  Service,  aid  to  settlers.     By 

Farwell  Morris,  1  87 
Yuma,  Ariz.,  project  estimates  to  be  made,  n  595 


Jacoby,  H.  S.,  building  standardization  for  economy 

and  quick  delivery,  abs.,  *358 
Jamaica  Bay  Improvement,  New  York  City,  first 

unit  completed,  *392 
Jenson,  Joseph,  Two  Relief  Gates  Considered  for- 

Handling  Cross-Canal  Flood  Waters,  *22 
Johnson,  George  A.:   Filtration  Would  Reduce  Ty- 
phoid's  Toll  by  3000   Lives   Annually,   abs.. 
803 
The  Typhoid  Toll,  e  661 
Johnson,  T.   H.,  Sioux  City,  Iowa,  concrete  roads 

without  cracks,  317,  n  520 
Johnston,  C.  0.,  Chlorine  Gas  Reduced  Water  Ster- 
ilizing Costs,  740 
Johnston,  Clarence  T. : 

Should  There  Be  Only  One  Government  Survey 

Bureau?  1  524 
Why   Is    Registration   in   Civil   Engineering  De- 
creasing? 1  58 
Johnston,  Harold  S.,  Five  Schemes  Considered  for 
Power  Development  at  Kananaskis  Falls,  Al- 
berta, *70,  *115 
Johnstown,  Pa.: 

bridge,  steel  highway,  fails  under  load,  n  *465 
failure,    example    of    negligent'  maintenance, 
e469 
water   supply,    chlorine    gas    reduced    sterilizing 
costs.     By  C.  O.  Johnston,  740 
Joints: 

r-oansion  asphalt  made  on  a  plant  saves  time. 

By  R.  C.  Hardman,  h  189 
Mortar  exposed  to  tidal  currents  held  by  plaster 

of  Paris,  h  189 
riveted,  tests  by  extensometers,  *638 
Jordan,  Leonard  C,  Decimals  of  the  Degree  and  of 
the  Full  Circle,  1  121, 1  292 
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Kananaskis  Falls,  Alberta,  Canada,  power  develop- 
ment, five  schemes  proposed.  By  Harold  S. 
Johnston,  *70,  *115 

Kansas  City,  Mo. : 

Meter  readings  by  mail,  n  653 
service,  I^IS,  n  386 

Kealy,  Philip  J.,  appointed  president  Kansas  City 
Railways  Company,  n  *231 

Keeley,  James,  interview,  newspaper  and  the  engi- 
neer, e  471 

Kellogg,  R.  S.,  advertising  of  wood  where  wood  is 
best  used  advocated,  e  438 

Kenosha,  Wis.,  grade  separation  ordered,  n  592 

Kensico  reservoir  site,  dynamite  effective  in  grub- 
bing, h  92 

Kernot,  Maurice  E.,  Railway  Construction  Meth- 
ods in  Australia,  1  524 

Ketcham,  C.  L.,  Frames  on  Flat  Cars  Erect  Rail- 
road Girder  Bridges,  h  *622 

Ketchum,  Harold  E. :  Machine  Tests  Samples  of 
Concrete  Before  Removing  Arch  Forms, 
h  812 

Ketchum,  M.  S.,  Why  Is  Registration  in  Civil  Engi- 
neering Decreasing?  1  *186 

King,  William  R.,  Defence  Association  of  Engi- 
neers Is  Proposed,  507,  e  501 

Kingman,  Dan  G.,  Six  Civilians  Qualify  as  Lieu- 
tenants in  Corps  of  Engineers,  1  87 

Kingsley,  F.,  Is  Crystallization  of  Steel  Under  Serv- 
ice Doubtful?  1  184,  e  201 

Kiskiminetas  Junction,  Pa. ;  steel  truss  spans  raised 
6  ft.  without  interrupting  traffic,  *807 

Kitazawa,  T.,  Design  of  Turbine  Draft  Tubes, 
1  *187 

Kneisel,  Arthur,  Service  of  Engineering  Societies, 
1  780 

Knouse,  Homer  V.,  Traveling  Elevator  Dumps 
Buggies  Into  Form  Above  Runway,  h  *28 

Knowles,  C.  R.:  railroad  saves  on  city  water  bill, 
abs.,  805 

Krause,  Louise  B.,  Engineers'  Technical  File,  1  122 


La  Bach,  Paul  M.,  Is  the  Ton-Mile  the  Proper  Basis 
for    Allocating    Railroad    Operating    Costs? 
639,  e  630 
La  Libertad,  Salvador,  improvements,  board  estab- 
lished to  execute,  n  301 
Labor : 

controversy,  publicity  as  a  means  of  argument, 

e237 
convict,  California,  mountain  highways  construc- 
tion, 251 
model  camp  shows  excellent  results,  *840 
day,  used  by  Michigan,  contrasted  with  contrac- 
tors, e  757 
moving    pictures    used    to   keep    lumberjacks    in 

northern  woods,  h  525 
railroad  trainmen's  demands,  a  regulation  of  the 

Interstate  Com.  Com.,  e  629 
shortage,  prospective  work  and  high  prices,  e  502 
strike.  New  York  subway,  settled — union  recog- 
nized, n  559 
Sunday,  a  day  of  rest,  as  affecting  the  contractor, 
e630 
Lake  Erie  &  Ohio  River  canal  board  retains  engi- 
neers, n  127 
Lake    Street,    Chicago,   double-deck   trunnion    bas- 
cule bridge,  *418 
Landslides : 

Baltimore,  Md.,  building  failure,  n  265 
Bulls  Bridge  hydroelectric  plant.  Conn.,  stopped 
by  releasing  accumulated  water.    By  Charles 
Rufus  Harte,  *696 
Panama  Canal,  prospects.    By  Elmer  L.  Corthell, 
1  87 
scientists  suggest  remedies,  n  '*433 
Sooke  Lake  Waterworks  break  cause,  n  229 
Lane,  D.  P.,  Ends  of  Paper  Casing  Pull  Out  After 

Form  Rods  Are  Removed,  h  654 
Lane,    Franklin    K. :     Statement    from    Secretary 

Lane,  808 
Lathrop,  Benjamin  L.:  „     ,    „     ,  , 

Accounting  for  the  Contractor— Cash  Book  and 

Check  Register,  h  *811 
Accounting  for  the   Contractor— The   Columnar 

Journal,  h  *782  ^     ^.      ,, 

Accounting   for    the    Contractor — Credit    Memo- 
randa, Estimates,  h  *750 
Accounting    for    the    Contractor— The    General 

Ledger,  h  843  ^   ^       t,,     i 

Accounting  for  the   Contractor— Order   Blanks, 

Accounting  for  the  Contractor— Takmg  Care  of 
Invoices,  h  *717  ..      i 

Latta,  J.  E.,  panel  testing  furnace,  Underwriters 
Laboratory,  323 

Laughlin,  J.  Laurence,  railroad  regulation  and  or- 
ganized labor  control,  abs.,  e  4d» 


Lavis,  F.,  Engineers'  Technical  File,  1  122 
Le  Roy,  N.  Y.,  water  supply  involves  earth  dam, 
filters  and  pipe  line.     By  James  P.   Wells, 
•735 
reservoir,  heavy  flood  tests  spillway.     By  J.  P. 
Wells,  1  842 
Leeds  &  Barnard,  report,  Venice,  Cal.,  shore  pro- 
tection, *51  e  36,  •140 
Legal  Matters: 
Condemnation,  water  power,  Alabama,  Supreme 
Court  decision,  e  199 
irrigation,  California,  developed,  510 
law,  continuous  service,  in  Ohio,  held  unconsti- 
tutional, n  264 
bridge,  Oregon  to  be  changed,  n  432 
creating  road  department  Florida,  e  469 
liability  bond  of  contractors  not  subject  to  re- 
covery on  material.  New  Jersey,  n  30 
contractor  must  pay  workmen's  compensation 

on  percentage  contracts,  n  231 
defective   material    belong   to   manufacturers, 

New  York  City,  e  407 
drivers  of  teams  employees  of  owner,  not  con- 
tractor, n  232 
general   superintendent  can   recover  damages, 

court  says,  n  721 
irrigation   bond   forfeited   for   not  completing 

works.  New  Mexico,  n  31 
New    York,    amendment    compensation    law, 
should  be  defeated,  e  99 
licensing,  architect  vs.  engineer,  e  406 
a  sound  view.     By  D.  R.  Shearer,  I  715 
engineers,  Illinois,  number,  n  430 
Pennsylvania  unverified,  n  126 
commission  submits  recommendations,  n  370 
urged,  n  29 
patents.  Bone  cantilever  wall,  court  adverse  in 
decision,  n  230 

declared  invalid  in  Indiana,  243,  e  237 
sues  City  of  Cincinnati,  n  263 
Cameron,   septic-tanks   for   sewage  treatment, 
national    protective    league    formed   to    con- 
tend, n  433 

contended  in  Texas,  n  562 
improvement  in  procedure  U.  S.  Patent  OfBce, 

acted  upon,  e  270 
National    Septic    League    formed   for    defense 

against  suits,  e  439 
rules  revised,  U.  S.  Office,  n  194  - 
Thacher    reinforced-concrete    arch    bridge    de- 
sign, declared  valid,  Baltimore,  *274,  n  233, 
n  263 
railroad  rates  decision  Ulster  &  Delaware  case, 

e  629 
suits,  Atlanta,  Ga.,  garbage  disposal  plant,  city 
must  pay,  n  626 
Connecticut  utilities  companies  in  tax  deduc- 
tion, n  191 
Indiana  state  fire  marshal  law  held  constitu- 
tional, n  125 
levee   construction    damages   denied   by   court, 

n  813 
Louisville   Bridge   Company,   decision   against, 

n  720 
odor-elimination,    garbage    reduction,    Spring- 
field,  Mass.,  extract  engineering  testimony, 
20 
railroad  rates,  maxima,  by  law  set  aside.  Ap- 
pellate Court  decision,  New  York,  e  237 
subcontractor's  bonus  on  Rogers  Pass  Tunnel 

won,  n  191 
water,   good    and   wholesome,   expression   con- 
strued.    By  Thomas  A.  Hayden,  450 
supervision    Oregon    State    Highway    Depart- 
ment,-decision,  n  93 
valuation  (See  Valuation) 
Lehigh  Valley  Railroad: 

Buffalo,  N.  Y.,  station,  modified  design,  *256 
freight  terminal  to  be  built  at  Jersey  City,  n  431 
rail,  136-lb.,  tryout,  *221 
Leisen,    Theodore    A.,   meter    and    pumping   costs, 

Detroit,  Mich.,  abs.,  552 
Level  Rod,  "self-speaking."    By  John  H.  Sawkins, 

♦707 
Lewis,  Nelson  P.:  -  „.  .,   ^     . 

Shall  the  American  Society  of  Civil  Engineers 

Move  Its  Headquarters?  1  427 
the  automobile  and  the  city  plan,  abs.,  773 
Liability  (See  Legal  Matters,  liability) 
Licensing  (See  Legal  Matters,  licensing) 
Lighting: 

paint  as  a  conserver  of,  e  67 
tunnel  photography,  h  *60 
Lincoln  Highway,  marked  completely,  n  551 
Little  River  Drainage  District  of  Missouri,  mini- 
mum drainage  ditch  and  levee  sections  deter- 
mined by  plant,  *701 
Little   Valley-Cattaraugus  Road,   New  York,  con- 
crete construction.     By  H.  E.  Breed,  *202 
Lockwood-Ellenbogen   Bill   on   Building   Inspection 

Passed  in  New  York  City,  n  690 
Locomotives: 
gasoline,  in  tunnels,  safe  if  properly  run,  h  293 
steam,  fireless,  runs  three  hours  on  charge,  h  *36b 

•,  illustrated  ;  1,  letters ;  e.  editorials ;  h,  hints :  n,  notes. 


Lodge,    Senator:    address   at   dedication   of   Mass. 

Institute  of  Technology,  834 
Long  Beach,  Cal.,  sewage  treatment  of  effluent  into 
ocean  sewage  screening  and  sludge  burning 
plant,  '664 
Longport,   N.  J.:   jetties,  brush   and  stone,  prove 

eflTective.    By  W.  I.  Risley,  •829 
Longley,  Francis  F.,  Twin-Tube  Venturi  Meter  Aids 

Water  Waste  Detection,  •736 
Los  Angeles,  Cal.: 
aqueduct,  final  report  of  construction.     By  R.  F. 
Del  Valle,  I  778 
drainage  basin  modeled  on  relief  maps,  146 
pneumatic  mixer  moved  as  lining  tunnel  pro- 
gressed, h  ^334 
electric  railway  work  be^un,  n  466 
harbor,  storm  waters  brmg  silt,  n  337 
highway  tunnel,  reconstruction  work,  *451 
motor  trucks,  double-end,  clean  streets,  *769 
revaluation  of  real  property,  method.     By  J.  C. 

Bannister,  '472 
sewage  problems  to  be  given  more  study,  n  592 
Southwest  Museum,  unique  helican  stairway.    By 

Frank  Reed,  •82 
warehouse,  concrete,  conveying  devices,  318 
water  department,  operating  cost  records  of  66 
motor  vehicles.     By  Burt  A.   Heinly,  •728, 
e  726 
supply,  one-third  now  furnished  by  aqueduct, 
n  739 
Los  Angeles  County,  Cal.: 
check,  dams,  small,  lessen   flood  velocities.     By 

Harry  F.  Olmsted,  ^636,  e  629 
drainage  basin  modeled  on  relief  map,  1  *46 
flood  control  needs,  engineer  report,  n  302 
association's  recommendations,  n  304 
damage  severe,  Jan.  16  and  17,  n  161 
prevention,  small  retarding  dams,  experiments, 

n  153 
sanitation  commission  named,  n  231 
reports  on  sewer  problems,  n  368 
Louisville,  Ky.,  storm  does  much  damage,  n  626 
Louisville   and   Portland   Canal,   portable  concrete 

plant  builds  wall,  •622,  n  604 
Louisville  Bridge  Company,  district  court  decides 

against,  n  720 
Love,  George  C,  Data  Sought  on  Brick  Faces  for 

Concrete  Bridge  Piers,  1  291 
Lower  Otay  Dam,  failure,  what  it  teaches  regard- 
ing rock-fill  dams.     By  George  S.  Binckley, 
769 
Lumber  (See  Timber) 

M 

McClatchey,  V.  S.,  plans  to  improve  the  Sacramento 
River,  California,  abs.,  323 

McCullough,  Ernest:  Fahrenheit  or  Oentigrrade, 
1  222 

McDonald,  Hunter:  Shall  the  American  Society  of 
Civil  Engineers  Move  Its  Headquarters?  357 

MacAlpin,  George  W.:  Derrick  Boat  Hulls  Built 
Afloat  and  Launched  from  Barge,  h  ^781 

MacFarland,  H.  B.,  test  Douglas  fir  stringers,  abs., 
479 

Maclaurin,  Richard  C: 

address  at  Massachusetts  Institute  of  Technology 

dedication,  834 
tribute  to  his  work  at  M.  I.  T.,  e  821 
Why  Is   Registration  in  Civil  Engineering  De- 
creasing? 1  260 

MacLean,  K.  D.: 
Pumps  Handle  Hardpan  Broken  Up  with  High- 
Pressure  Jet,  h  718 
Wood  Sheet  Piles  Jetted  Into  Hard  Pan  with  400 
lbs.  Pressure,  h  ^686 

Maceo '  Monument,  Cuba,  built  in  1^  months  by 
Cuban  engineers,  largfest  work  of  its  kind, 
n  •751 

Maine,  waterworks  valuation,  at  Brunswick,  settled 
without  litigation,  355 

Mann,  Prof.  C.  R.,  findings,  qualifications,  educa- 
tion, engineers,  e  134,  125,  329 

Maps :  relief,  Los  Angeles  Aqueduct  drainage  basin 
on  model,  146 

Marburg,  Edgar:  Why  Is  Registration  in  Civil  En- 
gineering Decreasing?  1  *89 

Market  Street  bridge,  Chattanooga,  Tenn.,  false- 
work washed  out,  n  32 

Marr,  William  W.:  Rational  Method  of  Selecting 
Types  Evolved  for  a  Comprehensive  County 
Road  System,  •536,  e  534 

Marshall,  A.  Jackson:  Are  National  Express- 
Freight  Companies  Needed?  606,  e  599 

Marshall,  George  D.,  will  assist  Texas  highway  de- 
partment, n  783 

Marston,  Dean  Anson: 
double  test  instead  of  single  for  comparison  of 

engineers,  e  788 
should  separate  manhood  and  technical  engineer- 
ing Ojualities,  abs.,  764 
qualifications  of  the  engineers,  "ability  to  make 

friends  without  yielding  principles,"  e  787 
Why   Is   Registration  in   Civil   Engineering   De- 
creasing? I  ♦186 
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Marx.  Ckarkn  D.: 

Skall  Uw  American  Society  of  Civil  Engineers 

More  Its  Headquarters?    I  490 
Why  Is  RcKistration  in  Civil  EngineerinK  De- 
creasiBcr?  I  *89 
Marytand: 
CBgiaeer  for  Public  Service  Commission  urged. 

•  (69 
Mas  law  govHtnii^  eontractors'  operation,  n689 
Wbiie  Servkv  Commiaaioa  appointment  of  engi- 
neer, cwnpolsory,  urge,  n  304 
Maaoory:  mortar  joint  with  plaster  of  Paris  holds 
against  tidal  action,  h  189 


Hiflnray  CnaminioB,  report,  sand  and  oil  road 
coBstnMtMB,  aha^  William  D.  Sohier,  175 
I  aad  waterways  commission  established,  n  783 

Institute  of  Technology: 
bMiOMta,  lii>U.  n  59 
-  chemical   engineering   course    includes    study   in 
industrial  plant,  n  814 
dedication  planned  for  June  12.  n  *623 
dadication    an    imposing   ceremony,   n  813,   e821 
kphic  views,  n  *847 

Bt  Madanrin  and   Senator  Lodge  ad- 
bs„  834 
report  writing  coarse,  e  100 
MaaMy,  George  B.:   High  Velocity  in  Large  Hy- 
dranUc  Wedges.  1  810 
Lead  Wire*  Measure  Clearance  in  Adjusting  Big 
Pomp  Bearings,  h  399 
Mathematics  (see  Formulas) 
Mathias,   B.   M.:    Sheepskin    Brush    Solves   Oiling 

Troubles  in  Narrow  Forms,  h  158 
Maory.  Dabney  H.: 

Architect  vs.  Engineer,  1  619 

Distributing  Beservoirs  Demand  Careful  Loca- 

tioas,  aba..  803 
Huge  Circular   Reservoir  in   Dubuque  Protects 
Congeated-VahM  Bosiaess  District,  *616 
Mead,  Daniel  W.:  Does  Present-Day  College  Edu- 
cation  Produce  Accuracy  and  Thoroughness? 
60T   c  S06 
Malboonie'.  P.  G.:  What  Is  an  Engineer?  1  259 
Msmaliii,  Tenn.: 
bndga,  progress,  n  *561 
flood_n«v«ation  by  aid  of  levee  system.    By  J.  H. 

Wsatfcerford,  '775 
Harahan  Bridge  falsework  carried  out  by  flood, 
n  29,  n  '62,  n  '94 
Merrill.  Wis. :  dam  spillway  with  rising  gate  guides, 

•745 
Metal  Coating,  powdered  tine  used  for  structural 

■ted,  n  33 
Mctcalf,  Leonard:  elected  president  of  the  Amer- 
ican Waterworks  Association,  n  *817 
improvements  in  public  tftility  control  and  valua- 
tion. 117 
Meters  (see  Water  Supply,  meters) 
Miami  Conaervaac^  District,  Ohio,  plans  completed 

for  pnUie  discussion,  348 
Michigan: 
Agncuhural   College  engineering  buildings  de- 

■troyod  by  fire,  n  401 
'mi'^waity,  mentor  system,  a  cause  for  its  growth, 
aba..  Prof.  H.  E.  Riggs,  711 
Middlefaoro,  Mass.,  reinforced-concrete  tower  tank 

172  feet  high.    By  G.  A.  Sampson,  •279 
MiDer,  W.  G.:  Skidding  Bridge  Trusses  in  Vertical 

Position  Off  Flat  Cars,  h  '567 
Mills.  L.  L.:  Writing  Land  Descriptions,  1  260 
MUtoa.  Pa.,  railroad  bridge  piers  built  both  ways 

from  central  plant  on  island,  '676 
MOwaokee,  Wis.: 
aetivat«l;«liidge  plant,  air  diffusers  tested,  abs., 
T.  CkalUey  Batton,  255 
pioneer,  in  service,  n  *160 
tcaU  conclusions,  abs.,  T.  Chalkley  Hatton 
and  William  R.  Copeland,  489 
fooadation,  wooden  grillage,  found  rotten,  n  487 
typhoid  fever  epidemic,  n  403 
Miaacapolis.  Mian.:  Superior  Blvd.,  concrete,  main- 

tenance  coats,  n  140 
Mianeaota: 
bridga  work  affected  by  cost  of  steel  prices,  746 
eagiaecriag  societias  co-operative  work  progress, 

a  a09 
floods  inveatigatad  by  engineer,  n  784 
Joint  Engineering  Board  organize  to  concentrate 

on  public  poDcv,  n  301 
Railroad  and  Warehouse  Commission,  new  bridge 
and  tonnd  clearance  diagram,  *393,  e  375 
▼iewaoB  reproduction  new,  12  (3  editorials), 
e  oo 
rates  dedaion — a  Panacea,  e  199 
Siurejruis'  aad  Engineers'  Society,  convention. 
a  S04 
Mississippi  River,  flood  records  studied  with  rela- 
tion to  levee  grades.     By  A.  L.  Dabney,  •452 
Mississippi  River  A  Boone  Terre  Railway: 
appraisal  report,  reproduction  cost,  abs.,  W   W 
K.  Sparrow,  386,  e  376  >      ■      ■ 

valuation,  reproduction  cost  estimated  in  detail 
abs.  W.  W.  K.  Sparrow,  419 


Mitchell,  Hugh  C:  Topographic  Survey  of  Rough 

Wooded  Area,  1  459 
Mobile,  Ala..  Terminal  Transfer  &  Storage  Ware- 
house Company  transfer  system,  n  232 
Monfort,  W.  F.,  war's  demands  cause  high  prices  of 

waterworks,  abs.,  *258 
Monier  Arch  Patent,  double  reinforcement  in,  cor- 
rection on  previous  article,  *748 
Monroe,  Mich.,  water  purification  with  filters,  most 

economical,  e  533 
Montana : 
Institute  of  Municipal  Engineers,  annual  meet- 
ing, n  194 

University  of,  forestry  course  repeated,  n  30 
.Montreal,  Mt.  Royal  tunnel,  drill-carriage  experi- 
ences.   By  S.  P.  Brown,  *38,  e  37,  *77,  *109, 
e  101 
Monument,  Maceo,  Cuba,  built  by  Cuban  engineers, 

n  *751 
Moore,  H.  F.,  Measuring  Flow  in  Concrete,  1  652 
Moose  Jaw,  Canada: 
concrete  dam  slides  on  base,  n  624 

failure  followed  sudden  river  rise,  '667 
More,  Charles  C,  Concrete  Deformations  Increase 

with  Time,  *279 
Morris,  Clyde  T.,  Tests  of  Hollow-Tile,  Flat-Arch 
Floor   Slabs   Show   Effects  of  Concentrated 
Loads,  *584 
Morris,  Farwell,  Relief  for  Irrigation  Settlers,  1  87 
Morse,  H.  S.,  report  on  activities,  Cincinnati,  criti- 
cism, e  36 
Moses,  Ben  D.: 
Is  the  Model  Weir  unreliable?  *246 
Test  Made  of  Model  Weir,  •487 
Motor  Trucks: 
ability  to  turn  in  narrow  limits.  Twin  Peaks  tun- 
nel, San  Francisco,  n  *784 
back  dump  best  for  asphalt  repairs,  h  558 
double-end,  clean  Los  Angeles  streets,  *769 
fuel,  high  cost,  criticism,  e  438 
hauls,  long,  over  bad  roads  in  West.    By  Georee 

F.  Young,  h  •557 
highways — a  new  factor  in  back-country  trans- 
portation, e  758 
light   weight   with   worm   drive   latest   feature, 

n  *532 
loads,  13-ton  carried  up  steep  mountain,  h  *493 
move  with  trailer  a  60-ton  steam   shovel.     By 

Everett  N.  Bryan,  h  •812 
regulation  of  weight,  size  and  speed  an  all-im- 
portant problem  of  street  regulation.     Bv 
H.  C.  Hutchins,  *790 
sales,  domestic,  100  per  cent  greater  in  1915  than 

m  1914,  n  812 
steam  rollers  hastened  on  job,  h  *590 
tractors    swing    developed    for    hauling    steel, 
h  •223 
test  for  army  guns,  n  462 
with  power  winch,  n  *499 
trailers  painted  en  route  in  shipment  to  U.  S 

Army,  n  496 
United  States  Army  used  thirty  on  Mexican  Bor- 
der, n  *756 
utility  of  trailers  analyzed,  abs.,  G.  R.  Pennine- 
ton,  ^420,  e  405 
water  supply  service,  operating  cost  of,  Los  An- 
geles, Cal.    By  Burt  A.  Heinly,  *728,  e  726 
Mott,   William   E.,   Why   Is    Registration    in    Civil 

Engineering  Decreasing?  1  *187 
Mount  Royal  Tunnel,  Montreal,  Canada,  drill  car- 
nages.   By  S.  P.  Brown,  *38,  e  37,  *77,  *109, 

Mount  Wilson,  Cal.:  telescope  foundations,  *802 
Moving  Pictures,  lumberjacks  kept  on  job  in  north- 
em  woods,  when  used,  h  525 
Municipal  Government: 
city  improvement  records  on  4  x  6  in.  cards,  abs., 

M.  H.  Brightman,  *488 
city   management,    public   ownership   inefficient, 

criticism,  n  127 
city    planning,    Cincinnati    will    have    unofficial 
commission,  n  722 
district   invasion,    New    York    City,    publicity 

appeal  as  warning  of  danger,  e  342 
large  scale,  Philadelphia,  Pa.,  *344,  e  341 
national  conference  discuss  effect  of  automo- 
bile on  street  traffic,  n  783 
Newark,  N.  J.,  commission  report,  245,  e  269 
Ottawa,  Canada,  development  planned,  583 
small  cities  as  well  as  for  large  ones,  abs.,  John 

Nolen,  772 
special  assessment  improvements  in  Texas  un- 
der homestead  laws,  n  393 
cities'  reconstruction,  in  France,  taught  by  eov- 
ernment,  n  752  •        e        jr  kuv 

data  collecting,  co-operation  in,  758 
.    daylight-saving    problem     movement     becoming 
serious,  e  759 

highway  appointments  by  competitive  examina- 
tion, abs.,  Logan  W.  Page,  139 

park  defacement  in  Washington  and  New  York 
criticism,  e  200,  e  269,  e  405 

publicity  (See  Publicity) 

•.  raustrated  ;  1,  letters ;  e,  editorials ;  h,  hints  ;  n,  notes. 


Municipal  Government  (Continued) : 

service,   continuous,   Ohio    act,   held    unconstitu- 
tional, n  264 
Spring  clean-up  campaigns,  e  405 
street  cleaning,  intensive  methods,  State  Street, 
Chicago,  abs.,  Richard  T.  Fox,  *252,  e  237 
snow  plow  in  New  York  City,  n  *337 
Muscle   Shoals,   Tennessee   River,   plan   of   private 
and  government  development  unjustly  criti- 
cised.    By  H.  Burgess,  *671 

N 

Narrows  Siphon,  New  York  City:  trench  dredged 

50-ft.  depth  on  shore  end,  *552 
Nashville,  Tenn.: 

fire,  damage  over  $1,500,000,  n  561 

jumps  1800  ft.  across  low  lands,  n  *591 
National   Americanization  Committee: 
competition    for    design    of    workmen's    houses, 

n434 
prizes    for    designs    of    workmen's    houses    an- 
nounced, n  401 
National     Automobile     Chamber     of     Commerce: 
Safety-First  Committee,  accessions  to  move- 
ment, e  67 
National   Conference  on   Concrete  Road  Building: 

convention,  Chicago,  attendance,  n  264 
National  Fire  Protection  Association:    significant 
action  taken  relative  to  building  fire-preven- 
tion, n  689,  e  661 
National  Septic  Process  Protective  League: 

formation   to   guard   against  excessive   royalties 
on  Cameron  Patents,  n  433,  e  439 
National  Societies  (See  Societies,  engineering) 
Natural  Resources:  conservation,  professional  and 

true,  e  694 
Naugatuck   River,  Connecticut:    storage   reservoir 
feeders    planned    to    abate    nuisance.      By 
Charles  H.  Preston,  Jr.,  *573 
Near,  N.  G.    Cotton  Rope  in  Groove  Makes  Sheet 

Piling  Water-tight,  h  28 
New  England  Waterworks  Assn.:  president  elected, 

William  F.  Sullivan,  n  *161 
New  Hampshire:  patrol  maintenance  saves  grravel 

roads,  n  574 
New   Haven,   Conn.:    sewage-disposal   plant,   plans 

to  be  prepared,  n  530,  n  784 
New  Jersey: 
highway  system  to  cost  $7,000,000,  n  *528 
liability  bond  of  contractors  not  subject  to  re- 
covery on  material,  n  30 
sewage  works  association,  organized,  n  232 
problems  discussed,  n  694 
New   Mexico:    Rio   Mimbres   Irrigation   Company, 
bond  forfeited  for  not  completing  works,  n  31 
New  Orleans,  La.: 
heavy  rainfall.    By  Alfred  F.  Theard,  1  810 
railroad  terminal  now  open,  *765 
screw  pumps,  new  design,  developed  for  low  lifts, 

*54 
warehouse  crane  runways  carried  on  wall  brack- 
ets, *614 
New  York: 

barge  canal  bill  passed,  n  128 
improvements,    consulting    engineer    selected, 

n  126 
tide  water  outlet  dam,  Troy,  N.  Y.,  n  *61 
compensation      law,      workmen's,      amendment, 

should  be  defeated,  e  99 
defense  bill,  e  693 

highway  bridge  reconstruction  needed,  *586 
department    legislation,    six    changes    in    six 
years,  e  375 
method  brick  road  construction,  364 
maintenance  report,  1915,  analyzed,  abs.,  Fred 
Sarr,  455 
liability   insurance  premium   payment  time   ex- 
tended, n  64 
Little  Valley-Cattaraugus  concrete  road  construc- 
tion.    By  H.  E.  Breed,  *202 
Livingston  County,  floods  cause  nearly  $250,000 

damage,  n  752 
plant  and  structures  bill  passed,  n  689 
public    service    commissioner,    newly    appointed 

Henry  W.  Hodge,  n  *61,  e  35 
State  Conference  of  Mayors,  data  collecting,  co- 
operation in,  758 
New  York  City: 
boring  records  show  importance  of  such  informa- 
tion, e  598 
bridge  department  bill  passed,  n  592 
Bronx  asphalt  repair  plant,  low  cost,  *579,  e  566 
building  code  booklet  well  arranged,  e  629 
complete,  revision,  e  35 
significant  features,  e  101 
districts  and  restrictions  report,  n  231,  284 
restriction  appeal  of  factory  buildings,  e  533 
LoikiU   Aqueduct,   concrete  guard   rails  on   re- 
located roads,  *171 
cost  of  policing,  1914,  n  50 
<Jy"arnite  effective  in  grubbing  Kensico   site, 

open  for  purpose  of  testing,  e  35 
progress,  annual  report,  1915,  e  726 
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New  York  City,  Catskill  Aqueduct  (Continued) : 
Schoharie  addition  urged,  n  65 
siphon  and  gaging  chambers  architectural  ef- 
fect, *174 
College,  reinforce-concrete  stadium,  architectural 

design,  *10,  n  64 
Croton  watershed,  objection  to  its  use  as  site  for 

state  institutions,  e  269 
East  River,  appropriation   made  for  deepening 
channel,  n  496 
tunnel  has  not  moved  since  1908,  n  837 
engineers,  military,  battalion  to  be  reviewed  by 
General  Wood,  n  719 
armory  drill,  n  337,  e  309 
organize  for  military  training,  n  560 
Equitable  Building,  heavy  vault  floor  framed  into 

existing  columns  in  basement,  *771 
factory  invasion  of  shopping  districts  described 

by  publicity  appeal,  e  342,  e  533 
Forty-sixth  Street  pier,  two-story  shed  to  be  969 

ft.  long.     By  Charles  W.  Staniford,  *708 
garbage    plant    (see    refuse   disposal   under    N. 

Y.  C.) 
Hell  Gate  bridge  progress  to  Jan.  3,  1916,  n  *95 
Jamaica  Bay  improvement,  first  unit  completed, 

*392 
Lockwood-Ellenbogen  bill  on  building  inspection 

passed,  n  690 
Narrow  Siphon,  trench  dredged  to  50-ft.  depth, 
shore  end,  *552 
master  piles  eliminate  rangers  in  steel  sheet- 
pile  trench,  *513,  h  *526 
park    defacement    by    power    house    structure, 
criticism,  e  200,  e  269,  e  405 
invasion  by  engineering  structure,  e  200 
preparedness    parade,    engineers    part,    n    *690, 

e  661 

Printing  Crafts  building,  steel  frame  design,  *46 

Public    Service    Commission,   standard   tests   for 

concrete  aggregates,  *47 

unjustly  accused  by  Thompson  committee,  725 

Queensboro  Bridge,  floor  strengthened  by  adding 

stiflfeners  to  buckle  plates,  *670 
rapid  transit  traffic  growth,  n  455 
refuse-disposal   contracts,   new,   prepared,    Com- 
missioner John  T.  Petherston,  n  29 
Riker's  Island,  proposal  rejected,  e  375 

$2,500,000  recommended,  349 
Staten  Island  approved,  n  594,  e  501 
repair  shops  consolidated  may  save  over  $1,000,- 

000,  n  527 
road,  waterbound  macadam  tar-surfaced,  stands 

heavy  traffic,  744 
St.  John  the  Divine  cathedral,  nave  will  be  built, 

n  495 
saving  the  shopping  and  theater  districts  from 

factory  invasion,  e  533 
snow  plows  attached  to  motor  trucks,  n  *337 
subway,  blasting  precautions  enforced,  n  *128 
control  threatened  by  legislation,  e  406 
diverse  methods  feature  concreting.    By  Robert 

Ridgway,  *280 
footings,  the  best  none  too  good,  n  *625 
hoisting   house   fireproofed   b;    tile   strung   on 

reinforcing  rods,  h  *782 
inspection  trip  by  automobile,  n  *720 
loops  in  rope  saves  time  in  snubbing  buckets 

down  incline,  h  *430 
strike  delays  work,  n  495 
strike  settled,  n  559 
supervising  methods  revised,  n  594 
300,000  yd.  excavation  in  12  months,  4  shaft 

plants  *152,  e  134 
underpinning,  concrete  footings   suspended   in 

columns,  h  *294 
ventilation   problems,   committee   finding,   382, 
e  376 

sidewalk,  not  to  be  built,  e  726 
tunnel    blow-out,     Whitehall-Montague     Streets, 

n  301 
water  supply,  fight  to  prevent  pollution,  n  463 
Mohansic   water   bill  passed   in   State   Senate, 
n  562 
West  57th  Street  municipal  pier,  swinging  cargo 

hoist  beams,  *794 
West  Side  Improvements,  additional  information. 
By  the  R.  P.  Bolton  Company,  1  683 
agreement  reached,  n  126 
on  exhibition,  n  528 

plans  filed  outline  of  proposition,  *612,  e  599, 
n  *593 
Woolworth  Building,  repointing  tower,  n  *463 
Newark,  N.  J.:  city  plan  commission  report,  245, 

e  269 
Newell,   F.   H.:    Service  of  Engineering  Societies, 

1  620,  e  597 
Newlands,  resolution  on  railroad  regulation,  com- 
ment the  Nation's  Business,  criticism,  e  133 
Niagara  Falls,  N.  Y.:  .  ,  .  ,       , 

aerial    passenger    cableway    crossmg   whirlpool, 

construction,  *456 
hydroelectric  power  waste,  symposium  American 
Electrochemical  Society,  e  631,  n  623 


Niagara  Falls  (Continued)  : 
intermittent    diversion    would    save    waste. 
Maurice  Deutsch,  1  714 


By 


water  power  turbine,  50,000  hp.,  record,  e  501 
waste.    By  Lewis  B.  Mayo,  Jr.,  1  810 
Nichols,  T.  F.:    Fine  and  Coarse  Aggregates,  1  90 
Nitrate   (^ee  Industrial  Plant) 
Nolen,  John:  city  planning  for  small  cities  as  well 

as  for  large  ones,  abs.,  772 
North    Dakota    Society    of    Engineers:    meeting. 

Grand  Forks,  N.  Dak.,  n  403 
Novak,  E.:    Wheeled  Mixing  Plant  and  Travelers 

Build  Sewer  Rapidly,  h  •261 

o 

Oak  Park,  111.:  water  supply  metered,  100  per  cent, 
management,    reason    for    repairs   analyzed, 
738,  e  725 
Oakland,   Cal.:    Lake   Chabot,   filtration    tests   for 
loss-of-head    data,    abs.,    Langdon    Pearse, 
♦385 
Oaklyn,  N.  J.:  sewage  plant,  conservation  of  oper- 
ating head  controls  design.    By  W.  De  Witt 
Vosbury,  *792 
Oakwood,  Dayton,  Ohio:  dual  type  of  brick  paving 

on  grades,   ♦SO 
Ockerson,  Col.  John  A.: 

Board  of  Direction  acts  on  letter,  n  563 
Philadelphia  members  of  A.  S.  C.  E.  take  action 
on    letter    regarding   headquarters    removal, 
n  495 
Shall  the  American   Society  of  Civil  Engineers 
Move  Its  Headquarters?  1  490,  e  470 
Ohio: 
anti-conservancy  counties  overruled,  n  655 
Continuous-service    act,    held     unconstitutional, 

n  264 

Franklin     County    Conservancy     District,    flood 

prevention  reports,  Alvord  &  Burdick,  ^419 

Miami    Conservancy    District,    plants   completed 

for  public  discussion,  348 

Ohio   River   Dams,  Nos.   16  and   17:    built  in   two 

seasons,  ♦360 
Oil: 

operating  record,  Long  Beach  generating  station. 

Southern  California,  n  44 
well,  world's  largest,  n  615 
Okanogan   irrigation   project,  Washington:   canals 
lined  with  concrete  to  prevent  seepage  water 
loss.     By  C.  E.  Edwards,  ^508 
Oklahoma:     University  of  extension  road  building 

course,  n  432 
Olmsted,  Harry  F.:    Small  Check  Dams,  in  Series, 
Lessen    Flood    Velocities    in    California    Ra- 
vines, *636,  e  629,  ^674 
Omaha,  Neb. : 

specification,  paving  and  curbing,  changed,  n  305 
waterworks,  alum  syrup  plant,  n  117 
Ontario:  vehicle  loads  limited,  n  642 
Oregon,  111. :  bituminous  macadam  costs,  n  478 
Oregon : 

bridge  laws  to  be  changed,  n  432 
State  Highway  Department,  superintendent  con- 
troversy, court  decision,  n  93 
cost-keeping  system.    By  G.  Ed.  Ross,  ^822 
Orrville,  Ohio:  creosoting  plant  with  vertical  cyl- 
inders for  wood  blocks.     By  E.  A.  Sterling, 
♦283 
Otay  Dam,  California: 

rock-fill,  with  steel  plate  core,  fails,  n  *191,  *225 
lesson,  safety  in  design,  e  238 
Ottawa,  Canada:  development,  plans  for,  583 
Oxy- Acetylene  Apparatus: 

repair  steam  hammer  on  job,  n  ♦SO? 

water  pipe  offset,  Prest-O-Lite  Co.  plant,  n  72 


Page,  Logan  Waller,  competitive  examination  for 

highway  appointments,  abs.,  139 
Pagon,  W.  Waiters:   how  to  make  concrete  resist 

action  of  sea  water,  abs.,  702 
Paints:  illuminating,  as  a  conserver  of  light,  e  67 
Pan  American  Scientific  Congress, 

international  triangulation  urged,  n  126 
convention,  Washington,  technical  aspect,  n  96, 
e  67  ,      . 

Pana,  111.:  sewage  filters  with  unique  distributing 

system,  abs.,  A.  C.  Stanfield,  ♦SSI 
Panama  Canal: 

concrete  scows,  Balboa,  n  276 
date  for  reopening  not  ready  to  predict,  n  ♦232 
greenheart  timber  as  used  has  exceptional  quali- 
ties.    By  A.  K.  Armstrong,  149,  180 
opening   for   vessels   of   30-ft.   draft,   April    15, 

n  401,  n  561  .  ,.       ^        ^ 

report  on  first  year  of  operation,  abs.,  Gen.  Geo. 
W.  Goethals,  17  .      ^      ^  „ 

slides,    prospects.      By    Dr.    Elmer    L.    Corthell, 
1  87 
scientists  suggest  remedies,  n  ^433 

•,  illustrated:  1,  letters;  e.  editorials:  h.  hints;  n,  notes. 


Panama-Pacific  International   Exposition :   conven- 
tion held  established  records,  n  370 

Paraguay:  Asuncion,  concrete  docks  planned,  n  160 

Paris,  France:  good  roads  save,  e  309 

Paris,  Texas:  fire  does  great  damage,  n  463 
flre-Bwept  sections  illustrated,  n  *529 
reconstruction,  immediate,  bids  for  will  be  called, 

n  ♦ssg 

three    reinforced-concrete    buildings    withstand 
fire,  ^572,  e  565 
Parsons,  Walter  J.:  Keep  an  Up-to-date  and  Con- 
venient Scrap  Book,  1  651 
Parsons,  William  Barclay: 

begins  study  of  Chicago  traction  problem,  n  *265 
engineer  reserve  corps  outlined,  178,  254 
Shall  the  American   Society  of  Civil  Engineers 
Move  Its  Headquarters?  357 
Pasadena,   Cal.: 
joint   sewage   disposal    project   with    Alhambra, 

Cal.,  e  533 
public  works  scholarship,  Throop  College,  helps 

city,  n  285 
Rose    Road,   soil   erosion    stopped   by   wing-wall 

weir,  ^289 
sewage-treatment  plant,  plans  completed,  n  95 
to  cost  $319,172  planned,  n  527 
Patch,    Dan:    Time   Study   Eliminates   Costly    De- 
tails of  Design,  h  749 
Patents   (see  Legal  Matters,  patents) 
Paul,  Charles  H.:    Arrowrock  dam  outlet  painted 

with  tar  for  protection,  abs.,  108 
Pavements  (see  Roads) 
Pearse,  Langdon :  filtration  tests,  loss-of-head  data, 

Lake  Chabot,  Oakland,  California,  ♦SSS 
Pennington,  G.  R.:   utility  of  trailers  with  motor 

trucks,  analyzed,  abs.,  ^420,  e  405 
Pennsylvania : 
anthracite  production  1915,  n  636 
Engineers'  Society  holds  anniversary  celebration, 

n  466 
good-roads  day,  n  ♦814 

highway  department,  expense  limits  for  men  in 
field,  n  675 
laws  explained,  n  656 

officials  must  have  license  to  operate  car,  n  231 
licensing  engineers  unverified,  n  126 
urged,  n  29 

commission  submits  recommendations,  n  370 
sewage  treatment  plant  order  to  200  plants,  n  337 
storm  does  heavy  damage  to  wires,  n  ♦es 
Pennsylvania  Railroad: 

coal  pier,  Baltimore,  work  began,  183 
employees'  records,  1915,  n  521 
gfirder   bridge    replaces   truss    across   four-track 
railroad  without  supporting  falsework,  ♦SSS 
hotel,  large,  to  be  built  in  New  York,  n  624 
operating  department  being  reorganized,  n  624 
scrap  material  sold  during  1914,  n  285 
Pennsylvania  Steel  Company:   bought  by   Bethle- 
hem Steel  Corporation,  n  305 
Peoria,  111.,  advertises  for  engineer  to  "value  for 

lower  rates,"  e  820 
Perry,   Chauncey   R.:     Design   of   New   Germanic 
Museum  Required  Solution  of  Many  Special 
Problems,  ^443,  e  439 
Phelps,  Prof.   Earle  B.: 

federal  control  of  stream   pollution,  discussion, 

status.  International  Joint  Comm.,  173 
report  on  international  boundary  waters  pollu- 
tion, abs.,  667,  e  662 
Philadelphia : 

American   Society  of  Civil   Engineers'  members 
take   action   on   John   A.   Ockerson's   letter, 
n  495 
Bell    Parkway    Building,   architectural    features 

and  stress  determinations,  ^712 
city  planning,  large  scale,  ^344,  e  341 
concrete  road  tests,  various  aggregates,  abs.,  W. 

H.  Connell,  ^554 
contracts,  plain,  understandable.  Mayor  Smith's 

appeal,  e  309 
South  Street  bridge  failure  caused  by  corrosion, 

n  751 
subway,    newspaper    artist   illustration    of    load 
under  City  Hall,  n  ♦SeO 
plans  changed,  n  335 
trade  body  preliminary  report  on  state  railroad 

regulation,  545 
typhoid  fever  rates  similar  for  years,  n  794 
water   supply,    construction   view   of   new   sedi- 
mentation basin,  n  ^303 
Philadelphia  Electric  Company: 
power  station  A-2,  special  construction  features, 
♦240 
reinforced  with  spiral  steel,  ^479 
Photography:  posed  construction  pictures,  a  faulty 

practice,  e  629 
Pickett,  William  D.:   Shall  the  American  Society 
of  Civil  Engineers  Move  Its  Headquarters? 
e492 
Pickles,   J.    L.:    muskeg   swamps,    where   possible 

avoid,  abs.,  327 
Piers:  (see  Bridges,  abutm»*nts  and  piers.  Founda- 
tions and  Wharves  and  Docks) 
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PUm: 

master,  eliminate  ranges  in  deep  steel  sheet-pile 
trench.   Narrows   Siphon,   New    York   City, 
•51S.  k  *S26 
pipe,   coacret*   reinforcing:   lowered   in   sections. 
By  Alex.  P.  Crary,  h  91 
tips  cast  on  end.  balboa  Landing.     By  Alex. 
P.  Crary,  h  '27 
ifaect,  CTOuting  simple  done  to  hold  runnins  sand, 
h  1&7 
matfe  watertight  by  cotton   rope.     By  N.  G. 

Near,  h  28 
renedy  of  soft  spots  in  railway  roadbed.    By 

E.  L.  Sinclair.  *72 
rMMved  quickly  by  three-man  puller.     By  H. 
S.  Carpenter,  h  *782 
weighed  block  with  jerk.    By  H.  S.  Carpen- 
tu-.  h  •654 
atMl  skaft  lining,  thin,  sunk  outside  of  hexagonal 
braciag.  Wflaoo  Avenue,  Chicago,  h  *686 
ahaat,  clamp  handles  in  safety,  h  *461 
<iam  construction.  Troy,  N.  Y.,  barge  canal 
ootlet.  n  ^ei 
dredging  trench.  Narrows  siphon,  New  York 
Crty.  'SSa 

(see  Wkarres  and  Docks,  piles) 

j«tt«d  into  hard  pan  with  400  lb. 
preaaore.    By  K.  D.  MacLean,  h  *686 
do  they  fail?     By  Robert  J.  Reidpath  &  Son, 
I  a»i 

By  E.  A.  Sterling,  1  356 
PiUsbury.  G.  B.:    To  Trisect  an  Angle,  I  122 
Pipe: 

break  and  rapair,  Cleveland  West  Side  section, 
n  100 
elm  rooU  dog  sewer,  *514 
fluDe  bridges  break  during  repair,   Chicago, 

h  '12A 
ox)-ace(]rl«ne  welding,  Prest-O-Lite  Co.  plant, 

n  72 
Seattle,   Wash.,  cause  of  collapse,   repairing, 
wood-sUve  main,  n  93,  n  *127 
coacrete,   three-level   design,    Fall    River,   Mass. 

By  Frederic  H.  Fay,  282 
culvert,   corrugated,   strength    shown    by    tests. 

By  George  L.  Fowler,  'eeS,  "706 
froaen,  thawing,  equipment,  St.  Paul,  Minn.,  •328 
handling,  under  115-lb.  pressure  while  bridge  is 

.  raised.    By  R.  C.  Hardman,  h  27 

hiyiac,  forms  hung  from  channel  trolley  on  chain 

Socks,  h  *685 

Gahrcaton,    Texas,    old    pipe    relaid    for    sub- 

atrgad  line.    By  E.  B.  Van  De  Greyn,  •739 

gas  maias  across  river  welded  and  lowered  in 

one  piece.    By  C.  R.  Sutton,  h  558 
liaa  laid  daring  Civil  War  still  on  duty,  •766 
Narrows  aiphoo.  New  York  City,  'SIS,  •553 
sewer  extensions,  6  miles.  Canton,  Ohio,  •826 
^••*  gradas  an  important  consideration,  e  629 
nnqmoiu,  schemes  suggested  by  contractors. 

Bjr  EUot  N.  Smith,  h  494 
wagOB,  aaed  as  carriage  for  sewer  forms,  rolls 
oa  iavcrt,  h  •760 
sewer,  tile,  cracked  by  willow  rooU.     By  A.  R. 
Hebenstreit,  1  •460 
tasting  machine,  home-made,  cost  |99,  ^179 
taat%  air  ejection,  effected  in  long  sections,  by 
B.  C.  Hardman,  h  262 
leagths  on  light  bents  hold  mains  down,  h  •689 
motor-drivea  pump  mounted,  Chicago,  ^177 
Wbiaipeg  aqoeduct  work  proceeds  despite  crack, 

a  846 
wraaeh  can  be  made  from  chain  and  crowbar. 
^     ^  By  John  G.  Bailhacly,  h  626 
Ptttobm*,  I^:  grade-crossing  elimination,  single, 

wtn  cost  r760.000,  '797 
Piute  Project.  Uuh:  Relief  Gates,  croes-canal  flood 
vniters.  two  considered.     By  Joseph  Jensen, 

Plaster  of   Paris:   joint  morUr   exposed   to  tidal 

action  held,  h  189 
Platforau:    Ulting    puU    materials    into    elevated 

bins,  Milwaukee,  h  ^590 
Plattaburg,  N.  Y.:  dam  wrecked,  n  720 
Ptoica  aad  PosU: 
batt  treatment,  effective,  abs.,  F.  W.  Cherring- 
toB.  106  ' 

eeacrata  collar  supporta  in  swamp,  h  ^168 
gia.  Ugh^  strong,  built  up  of  one-inch  lumber. 

By  Max  J.  Welch,  h  '400 

wood,  reinforcements  with  steel  channels,  n  400 
Pomoaa.  CaL: 
concrete   road    undermined,   withstands   unusual 

stresses.  '286 
floods  daaiage  streets  and  tear  up  valuable  land 
n  *19Z 
!*••>»'■«.    Mich.,    garbage    reduction'  plant,    6-ton, 

yields  profit.    By  George  R.  Bascom,  641 
Poole,    G.    Arthur:     Largest    Imhoff   Tank    Plant 
Nearly  Ready  to  Treat  Rochester's  Sewage. 
•204 

PorUge,  Wis.:  monuments  replace  stakes  without 
transit,  *219 
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Portland,   Maine:   bridge  over   harbor,  design   re- 
duces cost,  •sig 
Portland,  Ore. :  Columbia  River  bridge  span  floated 

to  position,  n  ^719 
Portland    Cement    Association:    changes    name   to 
American  Portland  Cement  Manufacturers, 
n  783 
Names  and  .\ddresses  of  Concrete  Engineers  De- 
sired, 1  842 
Ports  (see  Waterways) 
Post,  R.  E.:  More  Devices  for  Keeping  Centrifugal 

Pumps  Running  Steadily,  h  334 
Posts  (see  Poles  and  Posts) 
Potash:  United  States  begins  to  produce,  n  646 
Poughkeepsie,  N.  Y.,  Central  New  England  Railway 
trestle  and  coal  pockets,  concrete  and  timber 
construction.     By  Charles  F.  Dingman,  *43 
Powell,  A.  0.:  Test  of  Mushroom  Flat  Slab,  1  778 
Powell,  Maj.  John  Wesley,  memorial,  n  147 
Power  Plant: 
belt,  life  prolonged  by  two-ply  lacing  in  diagonal 

holes.    By  H.  S.  Carpenter,  h  *844 
cheap  power  for  the  fixation  of  atmospheric  ni- 
trogen, e  662 
concrete  reinforced   with  spiral   steel,   Philadel- 
phia, *479 
electricity  supplants  mesquite-fired  boiler,  Texas, 

•570 
Philadelphia     Electric    Company,    station    A-2, 

special  construction  features,  *240 
pumping,  various  factors  influence  efficiency,  abs., 

J.  N.  Chester,  804,  e  787 
steam  replaced  by  water  power.     Drum  project, 

(California,  n  130 
testing  code  of  A.  S.  M.  E.,  e  787 
transmission,  submarine,  Sweden  and  Denmark, 

n  546 
turbines,  large  steam,  increasing  efficiency,  e  694 
Preparedness : 
military,   armory   drill   for   engineers   and   con- 
tractors. New  York  City,  n  337,  e  309 
Boston    City  Club   discusses   question   at  ban- 
quet, n  264 
bridge    building,    talk    to    Chicago    engineers, 

n  722 
Chicago  engineers  study,  n  464,  n  496 
lectures,  crowded,  n  593 
parade,  engineers'  co-operation,  n  720 
engineers'  reserve  corps  outlined,  abs.,  William 
Barclay  Parsons,  178,  254 
lecture    course.    National    Societies,    under 
army  supervision,  n  193,  e  166,  e  167,  n  335 
enlarged  to  meet  applications,  n  264 
first  has  big  attendance,  n  263,  e  238 
map  data  collecting,  n  295 
searchlights  and  coast  defense  discussed, 
n  369 

stream  crossing,  n  401 
vote  for  national  training,  n  466 
urge  Congress  for  real  measures,  n  432 
response,  1915,  review,  e  3 
urge  support  for  bills  to  increase  training, 
n  368 
highway,  lack  of  information,  would  engineers 

respond?  e  341 
industrial  inventory  of  nation,  e  534 
engineer  board  selected,  n  559 
Gillen  plan  again,  e  100 
Illinois  directors  raise  funds,  n  560 
legislation,     by     pressure    on     Congress.      By 

Thomas  H.  Wiggin,  1  397 
national  defense  association  of  engineers  pro- 
posed.   By  William  R.  King,  507,  e  501 
business  men's  co-operation  asked,  n  593 
For  Engineer  and  Contractor.     By  Major  P. 
S.  Bond,  *312,  e  310,  *351 
demolition  and  siege  operations.    By  Major 

P.  S.  Bond,  *511 
field  fortification.     By  Major  P.  S.  Bond, 

•422 
increasing  efficiency  in  time  of  peace.    By 

Major  P.  S.  Bond,  *575,  e  566 
map   making  and   surveying.     By   Major 

P.  S.  Bond,  ^480 
mobilization  of  resources.    By  Major  P.  S. 

Bond,  •543 
road  building.    By  Major  P.  S.  Bond,  *447 
stream  crossings.     By  Major  P.  S.  Bond, 
•394 . 
New  York  defense  bill,  e  693 
engineers  organize,  n  560 

will  be  reviewed  by  General  Wood,  n  719 
parade  May  13,  n  *690,  e  66 
•  nitrate  plant  amendment  to  Army  bill  passed, 
n  559 

governmental-owned,  recommended,  n  30 
Oregon    takes   steps    on    utilization    of   water 

power  sites,  n  528 
President  Wilson's  letter  to  five  national  so- 
cieties, n  129,  e  99 
technical   students   should   receive  instruction. 

By  Wharton  Clay,  179 
warfare  methods  of  defense  and  weapons,  me- 
dieval revival,  e  503 
By  Robert  P.  Elmer,  1  708 


Preparedness,  military  (Continued)  : 

Yale    Engineering    Society,    meeting.    General 
Wood's  address,  n  29 
Prest-O-Lite  Co.,  oxyacetylene  welding  water-pipe 

offset,  n  72 
Preston,  Jr.,  Charles  H.:    Storage  Reservoir  Feed- 
ers   Planned    to    Abate    Naugatuck    River 
Nuisance,  *573 
Printing   Crafts   Building,    New   York   City,   steel 

frame  design,  *46 
Providence,  R.  I.:  water  supply  system,  proposed, 

estimated  cost,  n  47 
Public  Service: 
commission,  qualifications,  e  309 

Engineer  for  appointment,  Maryland,  e  269 
commissionerships,  Oscar  S.  Straus  approves  of 

engineers,  n  159,  e  133 
regulation,  ten  difficulties,  n  258 
Public  Speaking   (see  Engineers) 
Public  Utilities: 

commission  costs,  Indiana,  n  262 
control  and  valuation,  improvements,  abs.,  Leon- 
ard Metcalf,  117 
interstate,  regulated  in  one  state  encroaches  on 
rights  of  others,  abs.,  A.  P.  Thom,  172,  e  166 
Publicity: 
bridges,  signs  must  be  taken  off,  Minnesota,  n  753 
factory  invasion  of  shopping  districts.  New  York 

City,  described,  e  342 
fire-resistive    dwellings,    educational    campaign, 

e757 
good-roads    bulletin    for    Illinois    public    schools 
spoiled  by  typography,  e  405 
campaigns,  high  type  of  promotion,  e  406 
grade  crossings,  Long  Island  Railroad,  n  753 
labor  controversy,  to  present  arguments  to  pub- 
lic, e  237 
lumber  industry,  promotion,  n  236 

"Wood  Where  Wood  Is  Best,"  abs.,  R.  S.  Kel- 
logg, e  438 
meters,  water  company,  use,  Terre  Haute,  Ind., 

n  397 
Municipal   work,   pamphlet,   Cincinnati,    Bureau 

of  Research,  e  35 
New  York  City,  press  agent  needed,  n  657 
newspaper    writings    defended,    interview    with 

James  Keeley,  e  471 
reports,  annual,  board  of  water  commissioners 

of  an  eastern  city,  e  437 
report-writing  instructions,  Mass.  Inst,  of  Tech., 

e  100 
U.    S.    Geological    Survey,    popularizing    maps, 
n  114 
Pumps : 

bearings,  adjustment  clearance  measured  by  lead 

wires.     By  George  B.  Massey,  h  399 
centrifugal,    devices   for   keeping   them   steadily 
run.    By  E.  E.  Post,  h  334 
prime,  method  to  keep  from  losing,  h  123 
water  level  regulated  in  sump  by  electric  bell. 
By  H.  S.  Carpenter,  h  *462 
electric  drive  in  place  of  steam  for  drainage.    By 

E.  J.  Hegerty,  *635 
hardpan  handled  broken  up  with  high-pressure 

jet.    By  K.  D.  MacLean,  h  718 
screw,  new  design,  developed  for  low  lifts.  New 
Orleane,  *54 
Pyle,  Clyde  B.    Why  Is  Registration  in  Civil  Engi- 
neering Decreasing?  125 


Queensboro  Bridge,  New  York  City:  floor  strength- 
ened by  adding  stiffeners  to  buckle  plates, 
*670 

Quincy,  111.,  intake,  water  supply,  provision  against 
sand,  *13 


Race,  Joseph:     Chlorination  Requires  Careful  Su- 
pervision, abs.,  805 
Rail: 

failures,  cause  poor  quality  of  steel,  abs.,  W.  C. 

Gushing,  475 
guard,  concrete,  roads,  Catskill  aqueduct,  *171 

Washington,  rustic,  *748 
Lehigh    Valley    Railroad,    136-lb.,    experimental, 

*221 
tests,    nick    and    break,   advocated,    abs.,    R.    W. 

Hunt  and  G.  W.  Gennett,  Jr.,  486 
weights  reduced  to  lengths,  and  vice  versa.     By 
James  G.  Wishart,  666 
Railroads : 

ac-;-".!  passenger  cableway,  Niagara  Falls,  N.  Y., 

construction,  *456 
Alaska    Government,   construction;    expenditures 
and  difficulties.    By  Thomas  Riggs,  Jr.,  ♦eOO, 
e  598 
construction  up  to  schedule,  n  96 
allocation  of  operating  costs  (see  Valuation,  rail- 
roads) 
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Railroads  (Continued)  : 

Altai  Railway,  Western  Siberia  completed,  n  122 

American  Railway  Engineering  Association,  Chi- 

.  cage,  opening  sessions  and  officers  elected, 

n  431 
preliminary  committee  reports,  415 
Australia,  construction  methods.    By  Maurice  E. 

Kernot,  I  524 
bridges,  Bessemer  &  Lake  Erie,  across  Allegheny 
River,  reconstruction  begins,  *744 
erecting,  frames  on  flat  cars  erect  girders.    By 

C.  L.  Ketcham,  h  *622 
Nickel  Plate,  Chicago,  longest  girder  in  world 

erected  by  special  tower,  *354 
piers  built  both  ways  from  central  plant  on 

island,  Milton,  Pa.,  *676 
waterproofting  used  by  Lackawanna  R.  R.     By 
G.  J.  Ray,  1  *588 
car-float  mixing-plant  mounts  locomotive  crane. 

By  L.  A.  Francisco,  h  *27 
clearances,  A.  R.  E.  A.  adoption,  criticism,  e  439 
diagram,  *446 
standard,     Minnesota     Commission     adoption, 
*393,  e  375 
coal   pier,    Pennsylvania,   Baltimore,    Md.,   work 
began,  183 
pockets  and  trestle,  C.  N.  E.  Ry.,  Poughkeepsie, 
N.  Y.,  concrete  and  timber  construction.   By 
Charles  F.  Dingman,  *43 
cuts  and  fills,  Boston  &  Albany  R.  R.,  apparently 
18  ft.,  actually  63  ft.,  n  318 
elimination  of  wet  spots.   By  Benjamin  Brooks, 
1  259 

remedied  by  sheet  piling,  by  E.  L.  Sinclair, 
*72 
location,  muskeg  swamps,  where  possible  avoid, 
abs.,  J.  L.  Pickles,  327 
dynamometer,   second,   added  to  car   930,   Balti- 
more &  Ohio  Railroad,  762 
economics  reduced  to  figures,  Baltimore  &  Ohio 

Railroad,  698 
electric,    rapid,     Cincinnati,    preliminary    plans 
nearly  completed,  n  94 
rapid    transit    double-track    loop,    Cincinnati, 
Ohio,  to  be  constructed,  n  191 
employees'  records,  Pennsylvania  Railroad,  1915, 

n  521 
field    surveying    records,    co-operation    to    save 

duplication.     By  Charles  A.  Goelz,  1  221 
freight  traffic,  Sault  Ste.  Marie,  1915,  n  516 
express-freight   companies,    are    they   needed? 
By  A.  Jackson  Marshall,  606,  e  599 
grade-crossing    elimination,    Cheektowaga    near 
Buffalo  to  start,  n  232 
Delaware,  Lackawanna  &  Western,  South  Or- 
ange, N.  J.,  improvement,  *378,  e  375 
hydraulic  method  to  be  tried  by  Nickel  Plate, 

n  530 
Indianapolis,  track  elevation  to  cost  $4,000,000, 

n  401 
intersections,     concrete     slabs     used.     Cedar 

Rapids,  Iowa,  *350 
Kenosha,   Wis.,   extensive   separation   ordered, 

n  592 
New  York  City,  West  Side,  additional  informa- 
tion.   By  the  R.  P.  Bolton  Company,  1683 
agree  upon,  n  126 

plans   filed,   outline   of   proposition,   *612, 
e  599,  n  528,  n  *593 
Pittsburgh,  single  will  cost  $750,000,  *796 
road  to  divert  traffic,  Montgomery,  Ala.,  n  559 
labor    controversies,    Alaska   government   ended, 
n  432 
trainmen's  demands,  a  regulation  of  the  I.  C. 

C,  e  629 
Western    eng:ine    men    demands,    first    funda- 
mentals, e  237 
maintenance,  expenses,  allocating  between  classes 
of  work,  e  68 
switches,  steam  piping  for  snow  and  ice,  Erie 

Railroad.    By  L.  A.  Francisco,  *349 
treated  ties,  economy,  C.  B.  &  Q.  R.  R.,  n  555 
management,  operating  department,  Penn.  R.  R., 

being  reorganized,  n  624 
mathematical   analysis,  number   and  location   of 

passing  sidings,  abs.,  F.  L.  Dodgson,  *413 
mileage,  inventoried  to  Dec.  1,  1915,  valuation, 
*85 
South  Africa,  new  lines,  1914,  n  74 
nationalization,  Cuba,  proposed,  n  432 
rapid    transit,    self-supporting,    proposed,    abs., 

William  S.  Twining,  538 
rates,  advancement.  Court  of  Appeals  decision, 
e237 
maxima,  by   law  set  aside.   Appellate   Court, 

New  York  State,  e  237 
regulation,  governmental,  as  affecting  revenue 
and  expenditure,  abs.,  J.  Laurence  Laughlin, 
e  438 

maximum  need  not  hinder  fairness,  e  629  ^ 
Newlands  resolution,  comment,  the  Nation'^a 

Business,  criticism,  e  133 
Philadelphia  trade  body  preliminary  report, 
545 


•256 


Railroads,  rates  (Continued)  : 
regulation: 

public  service,  ten  difficulties,  n  258 
state,   local  control   encroaches   on   that   of 
other  states,  abs.,  A.  P.  Thom,  172,  e  166 
revenues  and  expenses,  October,  1915,  n  42 
December,  1915,  n  350 
February,  1916,  n  670 
March,  1916,  n  744 
salvage,  old  freight  cars,  Baltimore  &  Ohio,  n  258 
seaports,   few  well  equipped,  better   than   many 
poorly  equipped,  abs.,  Fairfax  Harrison,  209, 
e200 
surveys,  cost  of.    By  V.  L.  Havens,  1  808 
ties,  Douglas-Fir,  best  for  holding  force  of  spikes, 

748 
track  elevation,  Aurora,  111.,  will  begin  this  year, 
n  656 
propose  numerical  rating  of  woods,  abs.,  R.  Van 

Metre,  112 
single,  mathematical  analysis  of  capacity,  abs., 
F.  L.  Dodgson,  *413 
valuation   (see  Valuation) 
water    waste   campaign,    Illinois    Central,    saves 

$34,674  a  year,  abs.,  C.  R.  Knowles,  805 
yards  and  terminals: 

Chicago  terminals  merger  urged  in  movement, 

n  93 
expensive  passenger   stations,   Chicago  Union 

as  example,  e  533 
Lehigh  Valley  to  build  at  Jersey  City,  n  431 
station,  Buffalo,  N.  Y.,  modified  design,  *! 
New  Orleans,  La.,  open,  *765 
South  Orange,   N.  J.,  small  pleasing  station, 
*542 
Raton    Waterworks    Company    case    against   city, 
good  and  wholesome  water.     By  Thomas  A. 
Hayden,  450 
Ray,  G.  J.:    How  the  Lackawanna  Waterproofed 

Its  New  Viaducts,  1  *588 
Raymond,  William  G.: 

Prejudicing  the  Young  Engineer,  1  88 
Why   Is   Registration   in   Civil   Engineering  De- 
creasing? 1  58 
Rayner,  W.  H.:    Unusual  Methods  Simplify  Topo- 
graphic   Survey    of    Rough    Wooded    Area, 
*316,  1  459 
Reclamation : 

canal,  drainage.  Little  River  district,  minimum 
ditch  and  levee  sections  determined  by  plant, 
*701  .    ^ 

diversion  and  levee  built  by  huge  electric  drag- 
lines. Little  River  district,  *826 
drainage,  Klamath,  Oregon,  bonds  voted,  n  432 
dredging  equipment  best  adapted,  h  261 
pumps,  electric  drive  replaces  steam.    By  E.  J. 

Hegerty,  *635  . 

section  of  Illinois   Society  of  Engineers  pro- 
posed, n  402  „       J  /-•  1 
soil  erosion  stopped.  Rose  Road,  Pasadena,  Cal., 
*289                                                        ,    „,.^..     1 
Reed    Frank:    Unique  Helical  Stairway  Is  Within 

Center  Well,  *82  i 

Reely    Harry  C:  Present-Day  College  Education, 
1  809 

Refuse  Disposal:  •   _£  u 

odor-elimination,  garbage  reduction,  Springfield, 
Mass.,  suit,  engineering  testimony,  extract, 
20 
plant  Atlanta,  Ga.,  must  pay,  court  rules,  n  626 
New  York  City  contract  prepared,  by  John  1. 
Fetherston,  n  29  ,  ^    „.„ 

Riker's  Island,  recommended,  349 

proposal  rejected,  e  375  ,      ,   ^^  ^• 

Staten   Island,   ratified   by   Board   of   Esti- 
mate, e  501,  n  594 
Pontiac,   Mich.,   yields   profit.     By  George   K. 
Bascom,  541 
removal  device.  Grand  Rapids   Mich.,  n  '308 
Reidpath  &  Son,  Robert  J.:   Do  Wooden  Piles  Fail? 

1  397 
Reports  (see  Publicity) 

RssGrvoirs*  • 

Bellaire,  Ohio,  repaired  with  sheet  rubber  strips, 

distributing,  demand  careful  location,  abs.,  Dab- 
ney  H.  Maury,  803  .  ^      , 

Dubuque,  Iowa,  circular,  protects  congested-value 
business   district.     By    Dabney    H.    Maury, 

subterranean,  Santa  Barbara,  Cal.,  115 
Review  of  the  year,  engineering  work,  e  1  to  e  10 
Reynders,   J.   V.   W.:    resigns   superintendency   of 
Steelton     plant,     Pennsylvania     Steel     Co., 
n  *369 
Rice,    A.    P.:    construction    methods    for    asphalt- 
gravel  roads,  abs.,  743 
Richards,   George  W.:     Loads   of   Lumber   Trans- 
ported   by    Automobile    Without    Building 
Road,  h  *557 
Richmond,  Ind.,  apportionment  of  str^t  improve- 
ments may  be  on  new  terms,  n  ^di 
Ricketts,  Palmer  C. :    Shall  the  American  Society  of 
Civil  Engineers  Move  Its  Headquarters?  358 

•    illustrated  ;  1,  letters  :  e.  editorials  ;  h.  hints  :  n,  notes. 


Kidgway,  Robert: 
begins  study  of  Chicago  traction  problem,  n  *2ti5 
Diverse    Methods    Feature    New    York    Subway 

Concreting,  •280 
named  for  traction  commission,  Chicago,  III.,  n  93 
Ridley,  Clarence   E.:   City  Makes  Money  by  Pur- 
chasing Plant  and  Laying  Its  Own  Asphalt 
Paving,  •767 
Rife,  A.  J.:    Battery  of  Bins  and  Traveling  Mixer 

Saves  Extra  Derrick  Barge,  h  •717 
Rigging: 
A-frame   on    scows    rescues    steam   shovel   from 

canal,  h  ^525 
clamp  handles  steel  sheet  piles  in  safety,  h  *461 
jacking  hitch  made  with  pin  slings  for  raising 

bridge.     By  R.  C.  Hardman,  h  •49i3 
scaffolds,  painters  and  cleaners,  Illinois,  on  trolley 
tracks,  '457 
swinging,  aids  finishing  of  underside  of  via- 
duct.   By  R.  G.  Hardman,  h  ^223 
swear  forms  hung  from  channel  trolley  on  chain 

blocks,  h  •685 
skids,  special,  handle  7-ton  genermtors.    By  F.  N. 

Biersach,  h  ^749 
wagon,  used  as  carriage  for  sewer  forms,  rolls 
on  invert,  h  •750 
Riggs,  Prof.  H.  E.: 

Justice  to  the  Contractor,  I  619 

mentor  system  used  at  University  of  Michigan, 

abs.,  711 
Why   Is   Registration  in  Civil  Engineering  De- 
creasing? I  'SS 
Riggs,  Jr.,  Thomas:    The  Government  Railroad  in 
Alaska — What    Two     Years    and     Limited 
Funds  Have  Accomplished,  •600,  e  598 
Ripon,  England,  military  camp  sewage  works,  82 
Risley,  W.  I.:   Brush-and-Stone  Jetties  Prove  Effec- 
tive at  Ventor  City  and  Longport,  New  Jer- 
sey, •829 
River  Pollution  (see  Stream  Pollution) 
Riveter:  pneumatic,  small  latticed  columns,  n  •307 
Roads : 
activities  during  1915,  Office  of  Public  Roads,  re- 
view, e  2 
asphalt-gravel,    construction    method    described, 

abs.,  A.  P.  Rice,  743 
asphalt   paving   plant  owned   by   city   of   Flint, 
Mich.,  saves  money.    By  Clarence  E.  Ridley, 
•767 
bithulithic,  Houston,  Tex.,  resurfaced,  n  142 
bituminous  covering  applied  after  road  has  been 

in  service,  n  764 
block,  granite,  covered  with  filler,  Baltimore,  792 
wood,   mortar    bed   recommended.    Committee, 
A.  W.  P.  A.,  154 
bond  issues,  flaws,  e  727 

brick  construction.  New  York  State  department's 
methods,  abs.,  H.  E.  Breed,  364 
dual    type,    aids    traffic    on    grades,    Dayton, 

Ohio,  ^50  ^      ^ 

monolithic  construction,  show  high  bond.     By 
C.  C.  Wiley.  *S6 
on  old  macadam  base,  414 
undermined,  upholds  heavy  load,  n    *752 
bridges.  New  York,  reconstruction  needed,  •586 

maintenance,  loose  rivets,  Iowa,  n  833 
cleaning,  intensive  methods.   State  Street,  Chi- 
cago, abs.,  Richard  T.  Fox,  *252,  e  237 
motor    squeegee    washer    and    filth    remover, 

n  *340 
motor  trucks,  Los  Angeles,  '769 
sprinkling.    Ridge    Route,    California,    piping 

n21 
Victoria,  B.  C,  n  212 
concrete,   bituminous   surfaced,  California   show 
durability,  abs.,  Walter  C.  Howe,  ^603,  e  597 
building,    double    course,    cost    analysis,    abs., 
A.  T.  Comstock,  171,  h  293 
edging  tools  easily  made  on  job,  h  589 
fine  gravel  foundation  cost  suggested,  n  802 
improved    paver,    high    drum    setting    and 
water  weigher,  n    ^268 

Little  Valley-Cattarauguii,  New  York.  .  By 
H.  E.  Breed,  ^202 

methods  tested,  Coleman-DuPont  road,  Dela- 
ware.    By  Charles  Upham,  280 
mill-bent  angle-iron  favored  as  screed,  abs., 
Samuel  Hobbs,  709 

mixer  rolls  subgrade  while  waiting  for  stone, 
h»621 

National  Conference,  Chicago,  code  of  recom- 
mended practice,  275 

criticisms,  abs.  of  reports,  discussion,  286, 
n295,  e270 
paving  at  steel  expansion  joints,  Tonawanda, 
N.  Y.,  h  293 

Toronto-Hamilton,  special  methods.   By  H.  S. 
Van  Scoyoc.  *520 
maintenance,     Superior     Blvd.,     Minneapolis, 
n  140 

slabs  analyzed,  Baltimore  highway.    By   P. 
A.  Beatty,  326 
repaving,  Gary,  Ind.,  n  800 
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RoMis,  concrete  (Continued)  : 

aaaooth,  produced  by  accurate   headers,   abs., 

C  H.  Woodries,  •216,  e  269 

tests,  yarioos  aggregates  used,  Philadelphia, 
«bs^  W.  H.  Connell,  •554 
thickness  base  to  be  determined  by  tests.    U.  S. 

Ofllce  of  Public  Roads,  44 
niHienmned,  withstands  unusual  stresses,  Cali- 
fornia, *285 
unsightly   allej-s,   Carlisle,   Pa.     By  John    C. 

Hiteshew,  •TOS 
witbont  cracks,  Sioux  City,  Iowa,  abs.,  T.  H. 

Johnson,  317,  n  520 
eoostmctioo    camps,    buildings    moved    without 

betas  knocked  down,  h  ^525 
CUcaco  60-aiiles  hard  roads,  n  466 
economical,  suggestions,  h  781 
educational  courses,  short,  for  practical  men, 

586 

have  proved  their  usefulness,  e565 

extension  course.   University  of  Oklahoma, 

n  432 
good,  saves  Paris,  e  309 
motor   truck    hastens    steam    rollers    on    job. 

h»590 
New  Jersey  system  to  cost  $7,000,000,  n  •528 
railroad  teaching  by  lectures,  etc.,  n  606 
steam  shovel  time  saved  by  makini;  cuts  by 

halres.  h  811  ^  -e 

Texas,  one-third   highway   system   completed, 

n  '593 
convention.  American  Road  Builders'  Association, 

Pittsburgh,  criticism,  e  342 
Canadian  and  International  Congress  meeting 

in   1917,  n  402 
one  national — the  manufacturers'  opportunity, 

e  ^4o 

passible  by  short  courses  and  district  conven- 

tMBS.  e341 
eanwsioD  table,  feet-miles,  useful,  482 
costs    and    statistics,    double-course    pavement, 

Tonawanda.  N.  Y.,  abs.,  A.  F.  Comstook,  171 
grubbing  King  County,  Washington,  n  603 
llassachusetts    state    routes    finished    daring 

1915  and  toUl  mileage,  n  428 
New  York  City,  appropriation,  n  303 
OnUrio,   California,   street    paving   for    1915, 

n  425 
Oregon,  111.,  bituminous  macadam  n  478 
sarfacing.  Lincoln  Highway,  n  160 
Washington,     appropriation     for     Snohomish 

County,  n  496 

TOunty  appropriation  1916,  n  335 

Kings  County,  appropriation,  1916,  n  26 

e'*l**Jt"'  ^""^  **"  ''«>'■  to  stop  erosion.  •289. 
By  J.  H.  Ames,  1  •653. 

curve,  super-elevation  systematized.  King  Coun- 
ty, Washington,  ^410 

federal-aid  bill  approved,  n  161 

flood    protection,    aprons    reduce    damage.     Bv 
George  E.  Schaefer,  ^673 

foundation,  concrete,  monolithic  with  brick,  show 
high  bond.    By  C.  C.  Wiley,  ^86 
te^  to    determine    proper    thickness,    U.    S. 
Office  of  Public  Roads,  44 

good.  Bankhead  bill  passed  by  U.  S.  Senate,  n  655 
pnxe  for  pictures  good  or  bad  roads,  n  562 

•*"*??S**"'    l«*Jnie    formed,    Cleveland,    Ohio, 
n5»2 

Crades,  cities,  desirable  and  undesirable,  n  208 
exuvator  attachment  to   make  shallow  cuts, 

guard  rails,  concrete,  CaUkill  Aqueduct,  '171 

mstic,  Washington,  ^748 

hard,  argument  against,  n  656 
intersection  with  irrigation  canals  Imperial  Val- 
ley, inverted  siphons,  478 
labor,  convict,  Arizona,  n  108 

C^tfomia,    mountain    highway    construction, 

legislation  Bankhead  bill  sidetrack  U.  S.  Senate 
n591  ' 

Plonda.  act  creating  department  valid,  n  495, 
e4e9  ' 

''*7  ^"'^  State,  department  subjected  to  six 

changes  in  six  years,  e  375 
Oregon  Sute  Highway  Dept.  controversy,  n  93 
Lincoln  Highway  completely  marked,  n  551 
B«*mt«wice,  asphalt  repairs,  back  dump  motor 
tmeks  best,  h658 

^"^  e  666  ^"^^  ^^^''  **P''"'*  '■^P*''"  P'""*^' 

cost,    should    include   cleaning,    abs.,    Gus    H 
Hanna,  *83 

^*J['yorV  SUte,  analyzed,  abs.,  Fred  W.  Sarr. 
4&5  ' 

P*Jr°l!,  ^"*'*l  instructions  to  men,  Durham. 
N.  C.  n  665 

improves  dirt  roads  at  low  cost.     Bv  E    B 
Tourtellot.  '643  ' 

savM  gravel  roads  under  heavy  traffic,  n  574 
southern  California,  becomes  effective,  n  323 


Roads,  maintenance  (Continued) : 

sanding  pavements  successfully,  n  255 
Washington-j\tlanta,  data  and  cost,  799 
management,    automobile    cost,    Washington-At- 
lanta road,  484 
charts  show  monthly  progress  and  expenditure. 

By  H.  S.  Van  Scoyoc,  h  *525 
cost-keeping  system,   Oregon   Highway    Dept. 

By  G.  Ed.  Ross,  *822 
expense  limit,  Pennsylvania  Highway  Depart- 
ment, n  675 
New  York  State  Highways  Department  legis- 
lation, six  changes  in  six  years,  e  375 
responsibility  fixed,  Illinois  Highway  Depart- 
ment, *393 
marks,  simple  signs,  Clarke  County,  Washington, 

•836 
material    penetration    tests    needle    for    design, 

n  796 
military,  building,  preparedness  issue.    By  Major 
P.  S.  Bond,  *447 
lack  of  information,  would  engineers  respond? 
e341 
monuments,  offset,  10  ft.  from  intersection.  El 

Paso,  Tex.,  n  *139 
motor    trucks — a    new    factor    in    back-country 

transportation,  e  758 
oiler  with  automatic  drip  preventer,  n  *724 
with  rear  wheel  driven  pressure  and  heater, 
n  *308 
paving    cold    weather,    heater    melts    snow    on 
rush  job.    By  J.  T.  Child,  h  *461 
practice  features,  during  1915,  reviewed,  e  1 
positions,  competitive  examinations  for  appoint- 
ment, abs.,  Logan  W.  Page,  139 
publicity,    bulletin    for    Illinois    public    schools 
spoiled  by  typography,  e  405 
good  roads  campaigns,  promotion,  e  406 
regulation,  traffic,  weight,  size  and  speed  of  vehi- 
cles an   all-important  problem.     By   H.   C. 
Hutchins,  *790 
safety  factors,  paving,  e  309 
sand  and  oil,   construction,   Mass.,   Conn.,  abs., 

William  D.  Sohier,  175 
scenic.  Twin  Peaks,  San  Francisco,  n  ^370 
specifications,    for    city    pavements,    unbiased, 

wanted.    By  A.  H.  Dimock,  1  398 
surfaces  cold  spell  damages  by  heaving,  Seattle. 
By  J.  Thomas  Dovey,  *640,  e  630 
gravel,  oiling  to  improve,  n  806 
light-soil,  for  traffic,  n  105 
porous,  sealed  by  asphalt  flush  coat,  abs.,  E.  H. 

Townsend,  669 
wear,  device  determines   amount  on   concrete, 
abs.,  H.  T.  Goldbeck,  *580 
tunnel,  Los  Angeles,  Cal.,  rebuilt  for  traffic,  *451 
types,  selection,  placed  on  a  rational  basis,  Illi- 
nois  County.     By  William   W.   Marr,   *536, 
e  534 
wash  out,  Roosevelt,  Salt  River  project,  U.  S. 

Reclamation  Service,  n  *336 
waterbound  macadam,  tar-surfaced,  stands  heavy 
traffic,  Bronx  Borough,  New  York  City,  744 
width,  minimum,  changed,  Arizona,  n  151 
Yolo    Causeway    California ,   opened    to    traffic, 
n  *721 
Rochester,  N.  Y.: 

concrete  cofferdam  overtopped  by  flood,  n  61 
floods  form  melting  snow,  criticism.   By  James  P. 
Wells,  *476,  e  469 
stone  pavement  undermined,  n  *562 
sewage-treatment  plant  nearly  ready,  design.    Bv 
C.  Arthur  Poole,  ^204  ■"        e         j 

tunnel  almost  complete,  n  *233 
Rocks  and  Minerals,  information  given  on  applica- 
tion by  U.  S.  Geological  Survey,  n  549 
Rock-crushing  plant  for  tunnel  muck,  Wilson  Ave 

Chicago,  *611 
Rods  (See  Concrete,  Reinforcing) 
Rogers  Pass  Tunnel: 
center  headings  meet,  n  29 
rapid  progress,  n  ^94 

subcontractor's  bonus  to  be  paid  on  suit,  n  191 
Rommel,  A.  E.,  died  doing  his  duty,  tribute,  e  533 
Rope   (See  Cables  and  Rope) 

Ross,  G.  Ed.:    Simplicity  the  Keynote  of  Oregon's 
State  Highway  Cost-Keeping  System,  *822 
Russia : 
automobile  plants,  chain,  considered,  n  340 
trade  opportunities  await  development,  interview 
with  M.  S.  Hill,  n  465 
Ruth,  Edgar  K.:      Simple  Steel  Frame  Supports 
Sidewalk  Shelter,  *446 


Sackett,  R.  L.:     Distribution  of  Vertical  Pressure 
Through  Sand,  1  *398 

Sacramento,  Cal.: 
well  water  purity  investigation,  summary,  h  *224 
Yolo  concrete  causeway  opened,  n  496 

•,  llluetrated  ;  I,  letters;  e.  editorials;  h,  hints;  n,  notes. 


Safety-First  Movement  Committee,  National  Auto- 
mobile Chamber  of  Commerce,  e  67 
St.  James  Cathedral,  Seattle,  Wash.:  dome  collapse, 

due  to  heavy  snow  load,  *244 
St.  Louis,  Mo.: 

grandstands,  small-scale,  built  for  pageant,  *747 
Mill  Creek  sewer,  banquet,  n  368 

completion,  dinner  to  commemorate,  n  *264 
Municipal  Bridge,  pressed-steel  floor  forms  left 
in  place,  *760 
St.  Paul,  Minn.: 

frozen  pipe  throwing  equipment,  *328 
Milwaukee  grain  elevator,  conveyor  handles  con- 
crete materials  cheaply,  h  *91 
union  station,  railroad  adopts  scheme,  335 
water  purification  by  sulphate  eliminates  organ- 
isms, abs.,  Prof.  N.  L.  Huff,  804 
Sampson,  G.  A.:    Reinforced-Concrete  Tower  Tank 

172  feet  high,  *279    . 
San  Diego,  Cal.: 

dam  and  reservoir  to  be  built,  n  497 
waterworks  plans  to  rehabilitate,  n  336 
San  Fernando,  Cal.,  dam,  hydraulic  fill  placed  by 

steam  shovel,  crusher  and  pumps,  h  *190 
San  Francisco,  Cal. : 

drum  project  hydroelectric  plant,  n  130 
drydock,  floating,  Hunter's  Point,  n  323 
engineer's  removal  from  office  protested  against, 

n625 
fire  destroys  $150,000  wooden  pier,  n  814 
Hetch  Hetchy,  work  preliminary,  begins,  *16 

extensive  for  1916,  n  495 
Spring  Valley  Water  Co.'s  properties  asked  to  be 

valued,  n  196 
storm,  wind,  worst  in  26  years,  n  61 
Twin  Peaks  boulevard,  n  *370 
tunnel,  first  unit  completed,  n  367 

motor  trucks  ability  to  turn  in  narrow  lim- 
its, n    *784. 
progress,  n  594 
wall-plate  drift  method,  *272 
Sanborn,  James  F. : 

Grouting    an    Effective    Remedy    for    Stopping 

Leakage  in  Tunnels  and  Shafts,  *504,  e  501 

Grouting    an    Effective    Remedy    for    Stopping 

Leakage  During  Shaft  Sinking,  549 
Wet  Ground  Tunneling  Facilitated  by  Grouting 
in  Advance  of  Heading,  *581 
Sand: 

frozen,   unloading,   hot  water   aids.      By    G.   W. 

Smith,  h  333 
loading  pressure,  vertical,  experiments.    Bv  Mel- 

vin  L.  Enger,  *106 
pressure,  vertical,  distribution.    By  R.  L.  Sackett 

and  Melvin  L.  Enger,  1  *398 
spreaders    for    sanding    pavements,    successful, 

n255 
testing,  economic  side.    By  W.  B.  Fuller,  1  260 
By  H.  H.  Scofield,  1  *188,  1  330 
Sanitation : 

anti-mosquito  entente,  New  York  and  New  Jer- 
sey, e629 
Indiana  Sanitary  and  Water  Supply  Association 

meeting,  n  229 
Los     Angeles     County,     California,     commission 

named,  n  231 
typhoid  (See  Typhoid  Fever) 
Santa  Barbara,   Cal.,  water  supply,   subterranean 

reservoir,  115 
Sarr,  Fred  W.:    New  York  State  highway  mainte- 
nance analyzed,  report,  abs.,  455 
Sault  Ste.  Marie:    freight  traffic,  1915,  n  516 
Savannah :    ocean  terminals  completed,  n  817 
Saville,  Caleb  M.:     Hartford,  Conn.,  water  supply 
means  of  saving  300,000  gal.  daily,  abs.,  184 
Sawkins,  John   H. :     This   Rod   Speaks   for   Itself, 

*707 
Scaffold  (See  Rigging,  scaffold) 
Schaefer,  George  E.:     Aprons  Reduce  Flood  Dam- 
age to  Road  Shoulders,  *673 
Schneider,  C.  C: 
memory,  e  99 
obituary,  n  *95 
Scientific    Research:       England's    participation    in 

broader  development,  e  567 
Scofield,  H.  H.:     Economic  Side  of  Sand  Testing, 

1  *188,  1  330 
Scott,  L.  S.:    Where  Does  the  Water  Go?    1  *155 
Scows : 

a  frame  used  to  rescue  steam  shovel  from  canal, 

h*525 
concrete,  Balboa,  Panama  Canal,  n  276 
derrick  boat  hulls  built  afloat  and  launched  from 

•    barge.    By  George  W.  MacAlpin,  h  *781 
filling  to  dump,  h  60 

self-dumping.    By  T.  Warren  Allen,  1 121 
Seawalls  (see  Shore  Protection) 
Seani!"     Henry  B.: 
Shall  the  American   Society  of  Civil  Engineers 

Move  Its  Headquarters,  1  651 
tells  why  he  resigned  from  N.  Y.  P.  S.  Comn., 
n536 
Sears,   A.   L. :      Leaking  Gasoline   Caused   Detroit 
Sewer  Explosion,  *426 
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Seattle,  Wash.: 

harbor  improvements  overtaxed,  n  591 
hydraulic  ejectors  merit  trial  in  sewer  mainte- 
nance.   By  John  H.  Gregory,  *141 
pavement  surface  damaged  by  cold  spell.    By  J. 

Thomas  Dovey,  *640,  e  630 
St   James  Cathedral,  dome  collapse,  heavy  snow 
load,  *244  .   ,        ^    .    . 

warehouse,  flat  slab,  mushroom  remforced,  test. 

By  D.  E.  Hooker,  *647,  e  630 
water  main  break,  wood  stave,  n  93 
repair,  n  *127 
Sewage  Treatment: 

activated  sludge,  Brooklyn's  fill  and  draw  tank 

not  a  small  one.    By  W.  T.  Carpenter,  1 121 

general  review,  e  5  ,    .  j      u      t 

Milwaukee  plant,  air  diff users  tested,  abs.,  i. 

Chalkley  Hatton,  255 

in  service,  n  *160 

tests,  conclusions,  abs.,  T.  Chalkley  Hatton 
and  William  R.  Copeland,  489 
Camden,  N.  J.:  air-lift  well-pumpmg  equipment, 

Cameron  plant  contended  in  Texas,  n  562 
filters,  Pana,  HI.,  with  unique  distributing  system, 

abs.,  A.  C.  Standfield,  *551    ,     ^      ^       „ 
gas  utilized  for  light  and  heat,  Atlanta,  Ga.    By 

Charles  C.  Hommon,  *182 
international    boundary    waters,  .latest    report, 

abs.,  Earle  B.  Phelps    667,  e  662 
joint  project,  Pasadena  and  Alhambra,  Cal.,  e  533 
Los   Angeles,  Cal.,  problems  to  be  given  more 

plant,*"ckveW,  Ohio,  operating  results  in  re- 

ClevJland,  Ohio,  revolving  screens  and  novel 
grit  chambers.     By  George  W.   Gascoigne, 

Co*umbus,   Ohio,   operation  hindered  by   con- 
struction, n  713  J   J-  •   J,    i.: 

Detroit,  Mich.,  sedimentation  and  disinfection 

recommended,  n  655 
Houston,  Tex.,  plans  prepared,  n  561 
Long  Beach,  Cal.,  sewage  screening  and  sludge 

burning  plant,  *664 
New   Haven,  Conn.,  to  cost  about  $1,000,000, 
n  530  ,       , 

Oaklyn.  N.  J.,  conservation  of  operating  head 
controls  design.     By  W.  De  Witt  Vosbury, 
*792 
Pasadena,  Cal.,  plans  completed,  n  95 

to  cost  $319,172,  n  527 
Ripon,  England,  military  camp,  82 
.   Rochester,  N.  Y.,  nearly  ready,  design.    By  O. 

Arthur  Poole,  *204 
pumping  station  for  park  site.     By  W.  DeWitt 

Vosbury,  *610 
screens,  intake,  driven  by  motors,  n  'bdi 
small  communities,  n  148 
sprinkler    system    in    Baltimore    in    operation, 

n  *'^^^  ....  A 

septic  process  protective  league  formed  to  guara 

against  excessive  royalties,  n  433 
tank,    remodeled    into    two-story,    abs.,    N. 
Campbell,  219 
Sewerage  System: 

Canton,  Ohio,  extension  laid,  *825 
construction,  concrete,  wheeled  plant  and  travel- 
ers build,  Cincinnati,  Ohio.     By  E.  Novak, 

h*261  ^  *o.. 

backfill  closely  follows  excavation,  h  *844 
Detroit,  explosion  caused  by  leakage  gasoline.  By 

A    L    Sears    *426 
forms  carried  on  wagon,  rolls  on  invert,  h  *750 
ground  water  infiltration  prevention,  experience, 

abs.,  Charles  P.  Chase,  445 
Indianapolis,  construction  work  for  1915,  n  302 
Los    Angeles,    Cal.,    sanitation    commission    re- 
ports, n  368 
maintenance,    Seattle,    Wash.,   hydraulic    ejector 
merits  further  trial.     By  John  H.  Gregory, 
*141 
Mill  Creek,  St.   Louis,  Mo.,  dinner  to  commem- 
orate completion,  n  *264 
New   Orleans,   La.,   screw   pumps  for   low   lifts, 

storm  drainage,  *54 
pipe   (see  Pipe) 

Rochester,  N.  Y.,  nearing  completion,  n  *233 
tests  air  ejection,  effected  in  long  sections.     By 

R.  C.  Hardman,  h  262 
Texas,  correct  construction  effected,  n  560 
trenching,  Chicago,  new  rules  issued,  n  402 
Troy,  Pa.,  privately  financed  produces  revenue. 
By  Henry  W.  Taylor,  45 
Shackell,    Dr.    L.   F. :      Marine-borer    experiments, 

nl56 
Shafts  (see  Tunnels) 

Shaw,  W.  A.:  discussion  on  original  cost  of  valua- 
tion, e  200 
Shear,  D.  R.:    Architect  vs.  Engineer  and  a  Sound 
View  on  Licensing,  1  715 


N. 


Shenehon,   Francis  C:      Why  Is   Registration   in 

Civil  Engineering  Decreasing?    1 187 
Shepard,  Jr.,  R.  B.: 

Prospective    Development   and   Earnings   Affect 

the  Value  of  a  Railroad,  •704,  e  694 
Prospective    Development   and   the   Value   of   a 
Railroad,  1808 
Sherman,  W.  J.:      Why  Is  Registration  in   Civil 

Engineering  Decreasing?    1 155 
Sherwin,  R.  A.:     Desig^ning  Concrete  Form  Work 

Reduces  Costs,  278 
Shields  Water  Power  Bill : 
endorsed  by  conservation  congress,  n  624 
for  development,  e  469 
Shingles:  wooden,  lesson  from  Paris,  Texas,  fire, 

e656 
Shore  Protection: 
concrete  walls,  how  to  make  then  resist' action 
of  sea  water,  abs.,  W.  Watters  Pagon,  702 
Holland,  new  type,  abs.,  Dr.  Elmer  L.  Corthell, 

*118,  e99 
jetties,  brush  and  stone,  prove  effective,  Ventor 
City  and  Longport,  N.  J.     By  W.  I.  Risley, 
*829 
seawalls  of  various  designs,  Venice,  Cal.,  pro- 
posed design,  report  Leeds  &  Barnard,  *140 
joint  mortar,  plaster  of  Paris  holds  against 
tidal  action,  h  189 
Stone  Harbor,  N.  J.,  brush  and  riprap  buffer  to 
protect  bulkhead.    By  Harry  E.  Weir,  *743 
Venice,  Cal.,  flood,  seawall  in  low  groins  recom- 
mended, report.    Leeds  &  Barnard,  *51,  e  36 
Shovel;  steam  (see  Excavation) 
Sidewalk:  shelters,  simple  steel  frame  support.    By 

Edgar  K.  Ruth,  *446 
,  Siov(x    City,    Iowa,    concrete    pavements    without 

cracks,  abs.,  T.  H.  Johnson,  317,  n  520 
Sioux  Falls,  S.  D.:  flume  failure  threatens  water 

supply,  *507 
Sinclair,  E.  L.:     Sheet  Piling  a  Remedy  for  Soft 

Spots  in  Wet  Cuts,  *72 
Siphons:    inverted,  where   irrigation   canals   meet 

roads,  Imperial  Valley,  478 
Slag:    concrete,   stronger   than   broken   stone,   151, 

n244 
Slides  (see  Landslides) 
Smith,  Hauser  &  Maclsaac,  organize  underpinning 

department,  n  66 
Smith,  Earle  C: 

Reinforced-concrete   Slab  Tests   Show  Time  Ef- 
fects, 282 
concrete  deformation  under  sustained  load,  abs., 
*329,  eSlO 
Smith,   Eliot  N.:      Contractors   Suggest   Schemes 

for  Subaqueous  Pipe  Line,  h  494 
Smith,  G.W.: 
Forms  Wedged  from  Top  of  Shore  with  Superior 

Results,  h  157 
Hot  Water  Aids  in  Unloading  Frozen  Sand,  h  333 
Smith,  Henry  B.:    Present-Day  College  Education, 

1715 
Smith,  Stewart  T. :    Roots  Crack  Cistern,  1  57, 1 156 
Smith,  William  R.:     Architect  vs.  Engineer,  1555 
Smoke  Prevention: 

Cincinnati,  Ohio,  progress,  n  95 
St.  Louis,  Mo.,  survey  made,  n  784 
Smulski,  Edward:      Analysis  and   Tests  Held  to 
Show   Advantages  of   New   Flat-Slab   Rein- 
forcement, *217,  *247 
Societies : 
Engineering,  aids  Canadian  city  engineer  against 
accusation,  n  655,  n  753,  770 
another  formed  in  Chicago,  n  336 
Catskill    Aqueduct    Association    formed    with 

idea  of  friendship,  e  270,  n  305 
committee  work,  A.  S.  C.  E.,  essential,  e  135 
conventions,  welcome  addresses  criticised,  e  821 
co-operation  and  publicity,  1915,  review,  e4 
conference    at    Chicago,    its    opportunities, 
e375 
doings,  e  535 

42  societies  represented,  n  561 
on  industrial  census,  e  565 
local  sections,  discussed,  n  563 
Cuba,  growth  and  brief  outline,  n  86 
disciplining  members  by  committee,  A.  S.  C.  E., 

education  comments  and  discussions,  e  597 

good  work  says  C.  E.  Drayer,  n  657 

local,  usefulness,  plans  to  promote,  abs.,  H.  L. 

Haehl,  322 
Minnesota  co-operative  work  progress,  e  309 
national,   contract   forms    suggested   for    con- 
tractors, is  it  necessary?  669,  e  695 
membership     and    qualifications     compared, 
♦245,  e  239  .  , 

obligation     international,     co-operation     and 

closer  relations  after  the  war,  e  133 
Pres.  Wilson's  letter  to  five  national  on  pre- 
paredness, n  129,  e  J9 
•.Illustrated;  1.  letters;  e,  editorials;  h,  hints;  n,  notes. 


Societies,  engineering  (Continued) : 
service.    By  Arthur  Kneiael,  1  780 

American     Waterworks     Association,     abs^ 
Nicholas  S.  Hill,  Jr.,  766 
co-operation  convention  at  Chicago,  forecast, 
e437,  e565 

self-examination  a  necessary  part.    By  F.  H. 
Newell,  1  620,  e  597 
state,  its  status  questioned,  e  310 
soccess  depends  on  service  of  every  member, 

abs.,  Edmund  M.  Blake,  580,  e  565,  e  597 
Wisconsin :  doubles  its  membership,  n  370 
Sohier,  Col.  William  D. :    sand  and  oil  road  con- 
struction, Mass.,  Conn.,  175 
Soil  Pressure:     tests,  government,  to  b«  made  at 

Arlington,  n  263 
Sook  Lake  Waterworks,  landslide  cause  of  break, 

n229 
Sooysmith,  Charles: 

obituary  note,  n  •783 
Sooysmith,  William: 

obituary  note,  n  '369 
South  Africa:  new  railroad  lines  during  1914,  n  74 
South  Hadley,  Mass.:  road  surface,  porous,  sealed 
by  asphalt  flush  coat,  abs.,  E.  H.  Townsend, 
669 
South  Orange,  N.  J.: 
improvement,  track  elevation,  Delaware,  Lacka- 
wanna &  Western  Railroad,  •378,  e  375 
railroad  station,  small,  pleasing  effect,  '542 
South  Street  Bridge;  Philadelphia:  failure  caused 

by  corrosion,  n  751 
Spain :  hydroelectric  power  statistics,  n  679 
Spans  (see  Bridges) 
Sparrow,  W.  W.  K. : 
reproduction  cost  allocation,  railroad  valuation, 

386,  e  376 
reproduction  cost  in  detail,  estimation,  abs.,  419 
Specifications : 
American  Society  for  Test  Materials  standards 

translated  for  foreign  trade,  e  271 
equitable,  necessitate  co-operation  of  engineers 
and  contractors,  abs.,  Hillis  F.  Hackedorn,  75 
office  buildings.  Grade  A,  National  Fire  Protec- 
tion Association  new  requirements,  831 
paving  and  curbing  changed,  Omaha,  Neb.,  n  305 
public  building,  Indiana,  must  be  complete,  e  405 
roads   for  city  pavemente  wanted.      By   A.   H. 

Dimock,  1  398 
steel,  one  thousand  reviewed.     By  R.   Fleming, 

838,  e  821 
timber,  advance  in  1915,  review,  e  1 
Douglas    Fir    grading    rule    proposed.    Forest 
Service,  *212 
Spokane,  Wash.:     Division  Street  bridge  failure, 

report,  n  29,  n  ^62,  e  35,  n  94 
Springfield,   Mb.'>. :    odor-elimination,   garbage   re- 
duction, suit,  extract,  engineering  testimony, 
20 
Stacks  (see  Chimneys) 
Stadiums  and  Grandstands: 
College  of  the  City  of  New  York,  architectural 

design,  *10,  n  64 
St.  Louis,  Mo.,  temporary,  for  pageant,  *747 
Stairway:  helical.  Southwest  Museum,  Los  Angeles^ 

Cal.     By  Frank  Reed,  ^82 
Stanfield,   A.   C:    sewage  filters   with   unique  dis- 
tributing system,  Pana,  111.,  abs.,  •551 
Staniford,  Charles  W.:     Two-Story  Shed  for  New 
York's  Forty-sixth  Street  Pier  Will  Be  969 
Feet  Long,  •708 
Steel: 
crystallization,  fallacies,  e  35,  e  201 

is  it  doubtful  under  service?     By  F.  Kingsley, 
1184 
prices  affect  cost  of  Minnesota  bridge  work,  745 
specifications,    one    thousand    reviews.      By    R. 

Fleming,  838,  e  821 
structural  design,  progress,  necessity  of  greater 

precaution,  e  68 
testing,  biaxial  loading,  e  757 
Stein,  M.  E.:   Colloidal  Theories  Applied  to  Water 

Decloroization,  1  842 
Steinman,  D.  B.: 
Truss    Deflections    Accurately    Determined    by 
Angle  Changes  and  Elastic  Weights,  *644, 
•680 
Sterling,  E.  A.: 

Creosoting  Plant  at  Orrville,  Ohio,   Has  Verti- 
cal Cylinders  for  Wood  Blocks,  ^283 
Do  Wooden  Piles  Fail?  1  556 
Stevenson,  A.  A. :  nominee  for  presidency  of  Ameri- 
can Society  for  Testing  Materials,  e  597 
Stineman,  N.  M. :    Restricted  Use  of  Term  "En- 
gineer" Advocated,  546 
Stone,  W.  G.:  Shall  the  American  Society  of  Civil 

Engineers  Move  Its  Headquarters?  1  588 
Stone  Harbor,  N.  J.:    shore  protection,  brush  and 
riprap  buffer  to  protect  bulkhead.    By  Harry 
E.  Weir,  •743 
Storms   (see  Floods  and  Storms) 
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Stott,  Henry  G.:  Shall  the  American  Society  of 
Civil  Engineers  Mo^x  Its  Headquarters? 
358 
Straight,  Willard:  foreign  trade  opportunities 
offered  by  American  International  Corps, 
n  93,  e  67 
Stratton,  W.  J.:  What  Is  Best  Way  to  Cut  Blocks 

from  Concrete  Pier?    h  621 
Straus,  Oscar  S.:  approves  of  engineers  as  com- 
missioners in  public  service,  n  159,  e  133 
Strauss  cantilever  swing  bridge,  vertical  lift  de- 
sign, n  '31 
Stream  Control  (see  Flood  Prevention) 
Stream  Measuranents: 
daU  collected  by  U.  S.  Geological  Survey,  n  684 
facing  station,   Turkestan,   combined   primitive 

and  modem  equipment,  *250 
Southern  California,  peak  flood  run-off  figures, 
h  251 
Stream  Pollution: 

control,  advantage,  advocated  by  Prof.  Earle  B. 
Phelps,  e  200 
federal   predicted,   discussion   status   Interna- 
tional  Joint   Comn.,   abs..    Prof.    Earle    B. 
Phelps,  173 
feeders,  storage  reservoir,  planned  to  abate  Nau- 
ntttck    River    nuisance.      By    Charles    H. 
Preston,  Jr.,  '573 
international  boundary  waters  latest  report,  abs., 

Earle  B.  Phelps,  667,  e  662 
irrigation   canal,    Colorado   River,   silt   problem 

investigated,  n  720 
L«ng  Beach,  Cal.,  sewage  screening  and  sludge 
burning  plant  prevent  seashore   nuisances, 
•664 
Texas,  anti-pollution   act   effects   correct  sewer 
construction,  n  560 
Stream  Regulation: 

New  York  bill  regulating  flows  sigrned,  n  719 
Street     Cleaning     (See     Municipal     Government, 

street  cleaning,  also  Roads) 
Streets  (see  Roads) 
Stress  Analysis: 
columns,   steel,   and   streets,   special   committee, 

A.  S.  C.  E.,  progress  report,  81,  e  68 

cwicrete,  deformations,  increase  with  time.     By 

Almond  H.  Fuller  and  Charles  C.  More,  *279 

under  sustained    load,   abs.,    Earl    C.    Smith, 

•329 

flat    slab    reinforcement,    high    stresses.       By 

Edward  Godfrey,  1  714 

mushroom.      Seattle    warehouse.      By    D.    E. 

Hooker,  '647,  e  630 
to   show   advantages.      By    Edward   Smulski, 

•217,  •247 
test    results   compared,    abs.,    D.    E.    Hooker, 
•762 
reinforced,     slab,     tests     show     time     effects. 

By  A.  T.  Goldbeck  and  E.  B.  Smith,  282 
reinforcement,    determinations    of    net    strains, 

e  727 
derrick,  50-ton  steel,  disuse  of  gooseneck  reduces, 

•113 
elastic  curves  and  influence  lines.    By  I.  Duber- 

stein,  1  '292 
floors,  boUow-tile  flat-arch  slabs,  tests  show  ef- 
fect  of   concentrated    load.      By    Clyde    T. 
Morris,  •584 
lug   an^es   and    their   stress   distribution.      By 

L.  A.  Waterbury,  1  ♦184 
optical  determination  by  glass  model  for  bridges, 

e  470 
soil  pressure,  vertical  load  through  sand.     By 

Melvin  L.  Enger,  •lOe 
■teel,  biaxial  loading,  e  757 

tnm  deflections   determined   by   angle   changes 
and  elastic  weights.     By  D.   B.   Steinman, 
•646,  •680 
Subways : 

Boston,  Dorchester  tunnel  completed,  n  784 
Cleveland,  Ohio,  first  unit  to  be  constructed  in 

early  spring,  n  93,  n  229 
PhOsdelphia  plans  changed,  n  335 
New  York  City,  blasting  precautions  enforced, 
n  ^128 
control  threatened  by  legislation,  e  406 
diverse  methods  feature  concreting.     By  Rob- 
ert Ridgway,  ^280 
inspection  trip  by  automobile,  n  *720 
labor  strike  settled,  n  559 
supervising  methods'  revised,  n  594 
strike  delays  work,  n  495 
300,000-yd.  excavation  in  12  months,  4  shaft 

plants,  •152.  e  1.34 
ventilation,  committee   finding,   382,  e   376 
sidewalks,  not  to  be  built,  e  726- 
Sullivan,   William    F. :    elected   president   of   New 

England  Waterworks  Assn.,  n  '161 
Sun  River  project,  U.  S.  Reclamation  Service,  45- 
mile  canal,  dug  by  electrical  dragline  scrap- 
ers, ^147 


Surveying: 
astronomical  problems  explained  by  rod  models. 

By  Francis  S.   Foote,  Jr.,   *457 
bureau,  U.   S.,  should  there  be  only  one?     By 

Clarence  T.  Johnston,  1  524 
government  timber,  n  742 
hydrographie,  wire-drag  revolutionizes,  n  31 
land  descriptions.     By  F.  H.  Carpenter,  1  427 
need  of  accuracy  in  writing.     By  L.  L.  Mills, 

1  260 
writing.     By  a  Forest  Service  Surveyor  and 

J.  Henry  Duffy,  1  332 
level   rod,  \  "self-speaking."     By   John   H.    Saw- 
kins,  *707 
mapping,    lithographic    process,    "Zincography," 

field  work.     By  D.  A.  Tomlinson,  42 
Los  Angeles  County  Aqueduct  drainage  basis 

on  relief  map,  146 
marks,  more  permanence  needed.    By  F.  D.  Yea- 
ton,  1  684 
monuments  replace  stakes  without  use  of  transit, 

Portage,  Wis.,  ♦219 
refraction  on  Arizona   desert.     By   Thomas   A. 

Hayden,  1  427 

By  Dr.  Karl  G.  Habermehl,  I  652 
terrestrial   magnetism   work,   U.    S.   Coast   and 

Geodetic  Survey,  n  644 
topographic,   wooded   area,   simple   methods.    By 

R.  E.  Davis  and  W.  H.  Rayner,  *316 

By  Hugh  C.  Mitchell  and  R.  E.  Davis,  1  459 

By  Fred  J.  Wood,  1  652,  n  699 
transit,  who  must  pay?     By  surveyor,  1  653 

By  Arthur  W.  Dudley,  1  778 
water,  Chicago,  will  be  made  1916,  n  496 
Sutton,   C.   R.:    Gas   Mains   Across   Brazos   River 

Welded  and  Lowered  in  One  Piece,  h  *558 
Swain,  Prof.  George  F.: 

Does    Present-Day    College    Education    Produce 

Accuracy  and  Thoroughness?  607,  e  598 
low    standards    in    engineering    education,    abs., 

e  311 
Shall  the  American  Society  of  Civil  Engineers 

Move  Its  Headquarters?  1  558 
Why  Is  Registration  in  Civil  Engineering  De- 
Creasing?  292 
Swamps:  muskeg,  where  possible  avoid  in  railroad 

location,  abs.,  J.  L.  Pickles,  327 


Tanks: 
concrete,   reinforced,    172   ft.   high,   Middleboro, 

Mass.     By  G.  A.  Sampson,  *279 
depreciation,   several   kinds,   in   two   small   ones. 

By  James  Nisbet  Hazlehurst,  1  *715 
Imhoff,  Rochester,  N.  Y.,  sewage  disposal  plant. 

By  C.  Arthur  Poole,  ^204 
septic,    remodeled    into    two-story,    abs.,    N.    N. 
Campbell,  219 
Tarr,  Captain  H.  G.  H.:  hitch  up  engineering  with 

the  dollar,  e  787 
Taylor,  Henry  W.:  Privately  Financed  Sewer  Sys- 
tem for  Small  Town  Produces  $2,000  Yearly 
Revenue,  45 
Technical  Journal:  field,  e  693 
Technical  Literature: 

classification,   criticism   of  committee's   proposi- 
tion, e  502 
engineering,  technical  data.    By  F.  Lavis  and 

Louise  B.  Krause,  1  122 
method   of  procedure   outlined.   United   Engi- 
neering Society,  n  496 
scrap   book  kept  up  to  date.     By  Walter  J. 
Parsons,  1  651 
Technical  Schools   (see  Educational  Institutions) 
Teesdale,  C.  H.:  wood-block  flooring,  creosoted,  its 

worth,  abs.,  114 
Telephony:  portable,  district  rangers,  Forest  Serv- 
ice, n  644 
Telescope:  foundations.  Mount  Wilson,  Cal.,  *802 
Tennessee:    Muscle  Shoals  project  unjustly  criti- 
cised.   By  H.  Burgess,  *671 
Terre  Haute,  Ind.: 
water  company  meter  advertising,  n  397 
valuation  fixed,  n  30 
Testing  Apparatus: 
beams,   wide,  and   sewer  tile,   home-made,   cost 

?99,  ^179 
concrete  aggregates.  Public  Service  Commission, 

New  York,  ^47 
panel  testing  furnace,  Underwriters'  Laboratory, 
abs.,  J.  E.  Latta,  323 
largest  in  this  country  constructed  at  Wash- 
ington, ♦800 
Texas : 
electricity    supplants    mesquite-fired    boiler    on 

ranch,  ^570 
highway  department  will  be  assisted  by  George 
D.   Marshall,  n  783 
system,  over  one-third  completed,  n  ♦593 

*,  Illustrated  ;  I,  letters ;  e,  editorials ;  h,  hints ;  n,  notes. 


Thacher  concrete  bridge  patent  upheld  by  Court 
of  Appeals,  Baltimore,  n  233,  n  263,  *274 

Theard,  Alf.  F.:  Heavy  Rainfall  at  New  Orleans, 
1  810 

Thelen,  Max.:  valuation  of  railroads,  state  com- 
missions' views,  n  194,  e  167 

Thermometers :  grading,  Fahrenheit  or  Centigrade 
By  Ernest  McCuUough,  1  222 

Thorn,  A.  P.:  regulation  of  interstate  utilities  in 
one  state  encroaches  on  rights  of  others,  172, 
e  166 

Thompson,  Sanford  E.:  Need  of  Accurate  Esti- 
mates Based  on  Unit  Costs,  277 

Thomson,  T.  Kennard:  Shall  the  American  Society 
of  Civil  Engineers  Move  Its  Headquarters? 
1  492  ^ 

Tidd,  Arthur  W.:  Shall  the  American  Society  of 
Civil    Engineers    Move    Its    Headquarters? 

Ties  (see  Railroad  ties) 
Timber: 
beams,   design,   tables   facilitate   accuracy.     Bv 

R.  C.  Hardeman,  138 
branded  wanted,  abs.,  Frank  D.  Chase,  825 
California  output  1915,  n  745 
cedar  logs,  55  years  in  dam,  good  condition,  n  46 
creosoting  plant,  Boston   Elevated,  n  539 

Orrville,  Ohio,  has  vertical  cylinders  for  wood 
blocks.     By  E.  A.  Sterling,  *283 
Douglas  fir  discussed  by  engineers  and  lumber- 
men, n  593 
grading  rule  proposed.  Forest  Service,  *212 
fire-retardant,  test  compounds  for  making,  abs., 

Herman   and   Arnold  Von    Schrenk,   796 
fires,    forest,    Canada,    report  Forestry  Associa- 
tion, n  23 
district  ranger's  portable  telephone,  n  644 
floors,  creosoted   wood-block,   value,   abs.,   C.    H 

Teesdale,  114 
Greenheart,    for    canal    and    harbor    work.      By- 
Henry  Goldmark,  1  330 
used  in   Panama  Canal,  qualities.     By  A.   K. 
Armstrong,  149,  180 
hauling  lumber  by  automobile  without  building 

road.     By  George  W.  Richards,  h  *557 
hemlock,  testing  for  strength,  n  718 
identification   made   by   U.    S.    Forest   Products 

Laboratories,  n  384 
marine  borer  experiments.  Dr.   L.   F.  Schackell 

n  156 
National    forest    sales,    Plumas    and    Wasatch 

forests,  n  12 
pine,  longleaf,  durability,  e  693 

yellow,  drying,  new  method,  n  709 
preservation  by  quarantine,  n  654 
preservatives  butt  treatment  of  piles  and  poles, 

abs.,  F.  W.  Cherrington,  105 
publicity,    method    advocated    by    R.    S.    Kellogg 

at  Lumber  Dealers'  convention,  e  438 
specifications,  advance,  1915,  review,  e  1 
stumps   made   to  pay,   *764 

structural,    branded,    wanted    by    Illinois    archi- 
tects, n  656 
tests  of  Douglas  fir  stringers,  abs.,  H.  B.  Mac- 

Farland,  479 
ties,  railroad,  Douglas-Fir,  test  for  holding  force 
of  spikes,  748 
economics  reduced  to  figures,  698 
proper  rating  of  woods,  abs.,  R.  Metre,  112 
treated,  saves  growing  trees,  n  555 
U.    S.    Government   forest   in   California,    semi- 
annual cut,  n  215 

purchases  during  fiscal  year,  n  246 
Timber  Framing: 

A-frame   on    scows    rescues    steam    shovel    from 

canal,  h  *525 
converting  ferry  apron  as  pontoon  with  canvas 
cover,  h  *399 
Tomlinson,     D.    A.:     Field     Lithography    Permits 

Rapid  Production  of  Maps,  42 
Tonawanda,   N.   Y. :    double-course  pavement,   cost 

analysis,  abs.,  A.  F.  Comstock,  171,  h  293 
Toronto,    Que. :    harbor    improvements,    large    suc- 
tion  dredges   with   unusual   output,   *517 
Toronto-Hamilton  Highway:  36-mile  concrete  road, 
special  methods  of  construction.     By  H.  S. 
Van  Scoyoc,  *520 
Tourtellot,  E.  B.:    Patrol  System  Improves  Con- 
dition of  Dirt  Roads  50  Per  Cent  at  Low 
■  Cost,    ♦643 
Tower:  tanks,  172  feet  high,  Middleboro,  Mass.  B'y 

G.  A.  Sampson,  ^279 
Townsend,  E.  H. :  road  surface,  porous,  sealed  by 

asphalt  flush  coat,  abs.,  669 
Trestle  (see  Bridges) 
Tribus,  Louis  L. : 

Qualifications  for  Engineering  Work,  1  460 
Shall   the  American   Society  of  Civil   Engineers 
Move  Its  Headquarters?  1  492 
Troy,  N.  Y.:   Dam,  barge  canal  outlet,  old  land- 
mark removed,  n  *61 
"drydocking"  tug  with  chain  blocks,  h  ♦IS? 
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Trov  Pa  ,  sewer  system,  privately  financed,  pro- 
duces   revenue.      By    Henry   W.    Taylor,   45 

Tiuesdell  A.  M.:  Pipe  Handle  Makes  Air  Bucker 
Easy  to  Use  Inside  Chord  Members,  h  717 

'^"Baehtehe,  Asiatic   Turkey,  completed,  n  28 
blow-out.   New   York  City,   Whitehall-Montague 

Sts.,  n  301  ,         . 

boring  records.  New  York  City,  show  importance 

of  such  information,  e  598 
Boston    first  Dorchester  tunnel  completed,  n  784 
Fort'  Point   Channel,   simultaneous  operations 

successful,  *136 
construction,  shield  moves  itself  to  place,  h  *462 
excavation  to  backfill  in  one  handling  via  the 

roof,  h  *158 

r     gasoline  locomotives  safe  if  properly  run,  h  293 
gravel  superior  to  grout  on  New  York  subway 

work,  h  *526 
grouting,  effective  remedies.     By  James  1".  ban- 
^      born,  *504,  e  501,  *549,  *581 
highway,   Los   Angeles,  Cal.,  rebuilt  for  traffic, 

*451 
lining    pneumatic    mixer   moved    as   progress    is 

made,  h  *334 
Mt.  Royal,  Montreal,  drill-carriages  experiences. 
By  S.  P.  Brown,  *38,  e  37,  *77,  *109,  e  101 
New  York  City,  East  River,  has  not  moved  since 

1908,  n  837 
needle-beam    heading    method,    Brooklyn    sewer 

work,  *324 
progress  photographs,  method  of  taking,  h  *60 
Rogers  Pass,  center  headings  meet,  n  29 

progress,  n  *94 
soft  ground,  outline  of  advancement,  Howard  B. 

Gates,  14 
Twin  Peaks,  San  Francisco,  first  unit  bore  com- 
pleted, n  367 
wall-plate   drift   method   used,   *272 
Wilson  Ave.,  Chicago  waterworks,  muck  turned 
into  concrete  lining,  *568,  e  565,  *611,  h  621, 
h  622 
sinking  thin  steel  shaft  lining  with  hexagonal 
bracing,  h  *685 
Turbines  (spe  Water  Power,  turbines) 
Turkestan:    gaging   station   with   combined  primi- 
tive and  modern  equipment,  *250 
Turner,   C.   A.   P.: 

Measuring  Flow  in  Concrete,  1  652 
Test  of  Mushroom  Flat  Slab,  1  779 
Twin  Peaks  Tunnel,  San  Francisco: 
first  unit  completed,  n  367 
motor  truck's  ability  to  turn  in  narrow  limits, 

n  *784 
progress,  n   594 

wall-plate  drift  method  used,  *272 
Twining,  William  S.:  self-supporting  rapid  transit 

line  proposed  at  Phila.,  abs.,  538 
Typhoid  Fever: 

cases,    Chicago,   1915,   n   289 

Chicago  and  Milwaukee  epidemics,  n  403 

epidemic,  discussion  Almanac,  New  York  State 

Department  of  Health,  e  341 
Indiana     summer    resorts,    elimination     survey, 

n  401 
Pennsylvania,  deaths  for  ten  years,  n  390. 
rates,  Denver  and  Philadelphia  similar  for  years, 

n  794 
toll,    filtered    water,    abs.,    George    A.    Johnson, 
e  661 


u 

Underpinning:     footings    suspended,    concrete,    in 

column.  New  York  City  Subway  work,  h  *294 

Underwriters'  Laboratory,  Chicago:  panel  testing 

apparatus,  abs.,  J.  E.  Latta,  323 
United  Engineering  Society,  building.  West  Thirty- 
ninth  Street,  170 
United  States: 

cement,    Portland,    production,    greater    caution 

shown,  n  65 
engineering   experiment    station    for   land-grant 
colleges,  appropriation,  e  405 
_  fire  losses,  1915,  n  245 

•  nitric  acid  plant  offered  by  Du  Pont,  n  465 
5  nitrogen  plant,  power  sites  appropriation  made 
may  be  authorized  by  President,  n  497 
pig-iron  production,  1915,  450 
public  works  department  urged,  n  591 
U.  S.  Coast  and  Geodetic  Survey: 
centennial  exercises,  e  437 
centennial   exercises,  announcements,  n   433 
resignations,    cause    and    suggestive     remedies, 

e  100 
should  there  be  only  one  bureau?    By  Clarence 

T.  Johnston,  1  524 
terrestrial  magnetism  work,  n  644 
U.  S.  Forest  Products  Laboratory: 
identification  of  wood,  n  384 
methods     of     bridge    construction     on     remote 
streams,  *485 


I 


U.  S.  General  Land  Office:  Survey  records,  fiscal 

year,  n  182 
U.  S.  Geological  Survey: 
information  on   rocks  and  minerals  given   free 

on  application,  n   549 
popularizing  maps,  n  114 
U.    S.   Oflice   of    Public   Roads:    tests,   Arlington, 
proper  concrete  base  thickness  for  roads,  44 
U.  S.  Patent  Office: 
improvements   in   patent  procedure  effected   by 

law,  e  270 
rules  revised,  n  194 
U.   S.  Reclamation   Service: 
excavated  rock  and  earth  for  1915,  n  190 
Salt    River    project,    crosscut    canal,    variable 
stream  flow  utilized  efficiently,  *19 
Universities   (see  Educational  Institutions) 
Upham,  Charles:    Construction  Methods  Tested  in 

DuPont  Concrete  Road,  280 
Uruguay: 
ad    referendum    contract   signed    for    $5,500,000 

work,  n  431,  e  -407 
waterworks  and  sewer  construction  to  be  financed 
by  American  International  Corp.,  n  496 


Valuation : 

preciseness  as  a  necessary  requirement  of  engi- 
neers, e  567 
public  service,  State  Railroad  Comn.,  California, 
sustained,  n  232 
Peoria,  111.,  advertising  for  engineer  for  a  pre- 
determined verdict,  e  820 
public   utility,   improvements   in,   abs.,   Leonard 
Metcalf,  117 
Terre  Haute  Waterworks  Co.,  rate  decision, 
n  30 
railroads,  cross-sectioning  and   track   inventory 
work,  Boston  &  Albany,  n  328 
depreciation    as    interpreted    by    government, 

794 
field  surveys,  co-operation  to  save  duplication. 

By  Charles  A.  Goelz,  1  221 
maintenance      expenses      allocation      between 

classes  of  work,  e  68 
market  prices  not  yet  fixed.  Interstate  Com- 
merce Commission,  42 
mileage  inventoried  to  Dec.   1,  1915,  *85 

inventoried  to  May  31,  by  Government,  837 
Minnesota    Commission's    views,    reproduction 
new,  12,  (3  editorials)  e  36 
rates  decision,  interpretation,  e  199 
original  cost  discussion,  W.  A.  Shaw,  e  200 
prospective    development    and    earnings.      By 
R.  B.  Shepard,  Jr.,  *704,  e  694 
development  and  value.    By  R.  B.  Shepard, 
Jr.,  1  808 
Pullman  cars  for  travelling  gangs,  Bessemer 

&  Lake  Erie,  634 
rail    weights    reduced    to    lengths,    and    vice 

versa.    By  James  G.  Wishart,  666 
reproduction  of  cost  in  detail,  abs.,  W.  W.  K. 
Sparrow,   419 
allocation,   abs.,   W.   W.   K.    Sparrow,   386, 

e  376 
market  value  will  not  reproduce  land,  Cali- 
fornia commission,   76 
review,  developments,  1915,  e  8 
state  commissions'  views  to  be  discussed  Jan. 
26,  1916,  n  95 

views,  as  summarized  by  Max  Thelen,  n  194, 
e  167 
ton-mile  as  proper  basis  for  allocating  operat- 
ing costs.    By  Paul  M.  La  Bach,  639,  e  630 
real   property,   Los   Angeles,   Cal.,   method.     By 

J.  C.  Bannister  *472 
steering  a  straight  course,  e  567 
waterworks,  Brunswick,  Maine,  settled  without 
litigation,  355 
Van  De  Greyn,  E.  B.:    Old  Pipe  Relaid  for  Gal- 
veston's Submerged  Line  *739 
Van  Metre,  R.:  propose  rating  of  woods  for  cross- 
ties,  abs.,  112 
Van  Ornum,  J.  L.:  Why  Is  Registration  in  Civil 

Engineering  Decreasing?    1  '89 
Van   Scoyoc,  H.   S.: 

Charts  Show  Monthly  Progress  and  Expenditure 

on  Road  Work,  h  *525 
36-Mile  Concrete  Road,  Built  by  Day  Labor,  Will 
Link  Canadian  Cities,  *520 

Venice,  Cal.:  . 

coast     preservation     recommendations,     report, 

Leeds  &  Barnard.  *51,  e  36 
seawall,  report,  Leeds  &  Barnard,  various  de- 
signs, *140 

Ventor  CHy,  N.  J.:  jetties,  brush  and  stone,  prove 
effective.    By  W.  I.  Risley,  '829 

Venturi  Meter:  accurate  measurement  of  irrigation 
water.    By  Alan  A.  Wood,  *411 

•,  illustrated:  1,  letters;  e,  editorials;  h,  hints;  n.  notes. 


Victoria,  B.  C: 
breakwater,  good  progress  being  made,  n  21Z 
harbor  improvement,  plan  to  dredge,  n  127 
concrete  cribs  built  and  launched  in  a  "ship- 
yard," 'VS 
■treet  cleaning  cost,  n  212 
Von    Schrenk;    Herman    and    Arnold:    teat   com- 

?ounds  for  making  wood  fire  retardant,  aba., 
96 
Voabnry.  W.  De  Witt: 
Conservation  of  Operating  Head  Controls  Design 

of  Oaklyn,  N.  J.,  Sewage  Plant,  •792 
Small  Sewage  Pumping  Station  for  Park  Sit*, 
•610 

w 

Waco,  Texas:  laying  gas  mains  welded  and  lowered 

in  one  piece.     By  C.  R.  Sutton,  h  •668 
Waddell,  J.  A.  L.:    Present- Day  College  Education, 

1  842 
Waid,  D.  Everett:  Architect  vs.  Engineer,  1  651 
Walker,  Edward  M.:   Decimals  of  the  Degree  and 

the  Quadrant  as  a  Unit,  I  398 
Walker,  Jno.  E.:  To  Trisect  an  Angle,  1  •331 
Walls:   wing,  weir,  stops  soil  erosion,  Pasadena, 

Cal.,  •289 
Warehouses    (see   buildings.   Industrial) 
Warfare: 
medieval  revival.    By  Robert  P.  Elmer,  I  780 
weapons  used  and  methods  compared,  e  603 
Washington : 
Clarke  County,  simple  signs  mark  roads,  *836 
highway  guard  rail,  rustic,  ^748 
King    County,    highway    curves    superelevation 

systematized,  *410 
Okanogan   irrigation  project,  canals  lined  with 
concrete   prevent   seepage   water   loss.     By 
C.  E.  Edwards,  •508 
Snohomish    County,    road    appropriation    1916, 

n  335 
State  College,  course  in  study  of  lumber,  n  434 
Washington,  D.  C: 
panel-testing   furnace,   largest  in   this   country, 

constructed,  •SOO 
park  defacement  by  power  house  erection,  criti- 
cism, e  405 
Potomac  park,  power  station  opposed  by  consult- 
ing engineers,  n  304 
Washington-Atlanta  highway,  cost  of  automobile 

for  supervision,  n  484 
Water  power: 

Arizona,  to  file  on  sites,  n  432 
concentration  of  ownership,  a  bugaboo,  e  200 
condemnation,  Alabama,  Supreme  Court  dacision, 

e  199 
conferences,  allied,  at  Washington,  D.  C,  >nieri- 
can  Inst,  of  Elec.  Eng.  and  American  iCIec- 
trochemical  Society,  n  623 
conservation,  professional  and  true,  e  694 
development,  three  times  as  fast  a«  steam,  dis- 
cussion of  status,  n  192 
United  States,  urged,  n  594 
Ferris  bill  passed,  n  93 

hydroelectric.    Crosscut,    variable    stream    flow 
utilized  efficiently,  *19 
energry,  industry  depending  on,  abs.,  Lawrence 
Addicks,  679 

Niagara  Falls,  intermittent  diversion  would 
save  waste.    By  Maurice  Deutsch,  1  714 
symposium  American  Electrochemical  So- 
ciety, e  631 
Spain,  statistics,  n  679 

Winnipeg    River,   can   be   developed   at   un- 
usually low  cost,  801 
plant.  Bulls  Bridge,  Conn.,  stop  slides  by  re- 
leasing   accumulated    water.      By    Charlea 

Rufus   Harte,   *696 
Drum  project,  California,  n  130 
Kananaskis   Falls,  Alberta,  5  schemes  pro- 
posed.    By  Harold  S.  Johnston,  •70,  'lie 
review  of  field,  1915,  e  9 
Shields  bill  passed,  n  370 

endorsed  by  con.servation  congfress,  n  624 
its  offering  to  development,  e  469 
not  indorsed  by  Secretary  Lane,  1  808 
turbines,    discharge    into    draft    tube    increases 
power  output,  n  640 
draft  tubes,  design.     By  T.  Kitazawa  and  A. 

G.  Hillberg,  1  •187 
efficiency   influenced   by   size   of  bucket.     By 

John  S.  Carpenter,  •795 
record   waterwheels,   50,000-hp.   unit  for   Ni- 
agara Falls,  e  501 
steam,  increasing  efficiency,  e  694 
Water  Purification: 

alum  syrup  plant,  Omaha,  n  117 
analysis  not  a  matter  of  black  magic,  e  787 
chemicals,  effect  of  European  war,  review,  e  8 
War's  demands  cause  high  prices,  abs.,  W.  F. 
Monfort,  *258 
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Water  Purification   (Continued) : 

cborination    requires   careful    supervision,    abs., 

Joseph  Race,  805 
cfak»ine  gas  reduced  sterilizing  costs,  Johnstown, 
Pa.    By  C.  P.  Johnston,  740 
liquid  used  by  large  cities  on  account  of  war, 
n826 
eoUoidal  theories,  applied  to  colored  water,  re- 
duce cost  of  chemicals.    By  George  F.  Cat- 
lett.  •.■II,  e  726 
By  M.  F.  Stein,  1  842 
filtration,    Bellaire,    Ohio,    repaired   with    sheet 
rubber  strips,  n  752 
Fargo,  N.  Dak.,  operative  resulu,  n  392 
loss-of-head  daU  tests.  Lake  Chabot,  Oakland, 

California,  abs.,  Langdon  Pearse,  *'iSo 
mechanical,      recommended     with     slow-sand 
plant,    Wilmington,    Del.,   abs.,   George    W. 
Fuller,  e  407 
St  Paul,  Minn.,  organisms  eliminated  by  sul- 
phate, abs..  Prof.  N.  L.  Huff.  804 
spent  lime  wUl  be  reclaimed  by  plant,  Colum- 
bus. Ohio,  abs..  Charles  P.  Hoover,  806 
small  towns,  case  of  Monroe,  Mich.,  e  533 
typhoid's  toll  would  be  reduced  by  3000  lives 
annually,  abs.,  George  A.  Johnson,  803 
good  and  wnolesome  water  expression  construed 

by  judge.     By  Thomas  A.  Hayden,  450 
lime  experimentally  made  from  sludge,  Colum- 
bus. Ohio,  n  16 
wash,  grid  above  filter  surface,  Champaign  & 

Urbana   (111.)  company,  204 
wells.  Sacramento,  Cal.,  investigation,  summary, 
n  224 
Water  Supply: 
Anchorage,  Alaska,  completed,  n  192 
Brunswick,  Maine,  valuation  settled  without  liti- 
gation. 355 
Catwill  System,  New  York  City,  Schoharie  ad- 
dition urged,  n  65 
water  enters  mains,  "turning  up,"  e  35 
Chattanooga,    Tenn.,    waterworks    system,    ap- 
praisers appointed,  n  264 
commissioner's  reports    (see  Publicity,  reports) 
Denver  Union  Water  Company  tangle  progresses 

toward  municipal  ownership,  n  401 
filters  over  pipe  gallery,  Alton,  111.,  abs.,  Paul 

Hansen.  318 
Cfdveeton,  Texas,  old  pipe  relaid  for  submerged 

line.    By  E.  B.  Van  De  Greyn,  $739 
Hartford,  (Donn.,  throttling  gates  save  300,000 

fL  daily,  abs.,  Caleb  M.  Saville,  184 
Hetchy,  San   Francisco,  Cal.,  work,  pre- 
liminary, begins,  *16 
hydrant  serx-ice,  Indiana,  commission  fixes  rates, 

n  192 
Illinois  engineers'  joint  meeting,  review,  n  195 

Northern  imperiled  by  floods,  n  161 
Indiana  Sanitary  and  Water  Supply  Association 

meeting,   n  229 
intake,  Quincy.  III.,  provision  against  sand,  *13 
Le  Roy,  N.  Y.,  involves  earth  dam,  filters  and 

pipe  line.     By  James  P.  Wells,  •735. 
Main  (see  Pipe) 
management,  constmiers'  accounts  kept  on  cards, 

abs.,  E.  W.  Haseltine,  805 
measurements,  bent  wire,  proportional  to  heads, 

n  307 
meters,  advertising.  Terre  Haute,  Ind.,  n  397 
and  pumping  costs,  abs.,  Theodore  A.  Leisen, 

552 
Chicago,  report  of  conunittee,  abs.,  478 
in  service,  Kansas  City,  1915,  n  386 
installation  lowers  consumption  rates,  n  43 
maintenance  and  repair  systematized  in  East 

Orange,  N.  J.,  '733 
100%,   Oak   Park,   III.,   management,  reasons 

for  repairs  analyzed,  738,  e  725 
readings  by  mail,  Kansas  City,  Mo.,  n  653 
repairs   in   Milwaukee,   Wis.,  decreased   1915, 

n  808 
Ventnri,  for  accurate  measurements  of  irriga- 
tion water.    By  Alan  A.  Wood,  •411 
twin-tube,  aids  waste  detection.     By  Fran- 
cis F.  Longley,  •736 
New  York  City  Mohansic  bill  passed  providing 
for  hospital  removal,  n  662 
objection  to  use  of  Croton  Watershed  as  site 
for  state  institution,  e  269 
operating  cost   records   of   motor   vehicles,    Ix)s 
Angeles,  Cal.    By  Burt  A.  Heinly,  •728,  e  726 
Philadelphia,  construction  view  of  sedimentation 

basin,  n  '303 
Providence,  R.   I.,  proposed  estimated  cost,  n  47 
pumping,  air  lift,  obtained  efficiency  of  59  per 
cent,  Capiden,  N.  J.,  •737 


Water  Supply  (Continued) :  .         o     tj 

centrifugal    increases    efficiency,    abs.,    S.    K. 

Blakeman,  806 
connecting  engineering  with  the  dollar,  e  787 
costs  with  Diesel  engines,  Appleton,  Wis.    By 

H.  W.  Gochnauer,  •732 
various  factors  influence  efficiency,  abs.,  J.  N, 
Chester,  804,  e  787 
rates,  Terre   Haute,  Ind.,  Waterworks  Co.,  de- 
cision, valuation  fixed,  n  30 
reservoirs  (see  Reservoirs) 
review  of  situation,  1915,  e  6 
Santa  Barbara  Cal.,  subterranean  reservoir,  115 
Seward.  Alaska,  sold,  n  194 
Sioux  Falls,  S.  D.,  flume  failure,  *507 
systems.  United  States,  municipally  owned,  n  366 
thawing  frozen  pipes  equipment,  St.  Paul,  Minn., 

•328 
timin|:  purchases,  an  important  engineer's  con- 
sideration, e  757 
waste,    detection,    aided    by    twin-tube    Venturi 
meter.    By  Francis  F.  Longley,  *736 
railroad  saves  $34,674  a  year  for  city,  abs.,  C. 
R.  Knowles,  805 
Winnipeg  work  proceeds  despite  crack,  n  845 
Waterbury,   L.   A.:     Lug  Angles   and   Stress   Dis- 
tribution, 1  •184 
Waterways : 
canals,  barge.  New  York,  improvement,  engin- 
eers selected,  n  126 
Lake    Erie   &   Ohio    River,   retain    engineers, 

n  127 
Louisville    and    Portland,    portable    concrete 

plant  builds  wall,  *522,  n  604 
Panama  (see  Panama  Canal) 
Welland  Ship,  twelve  2000-ton  cribs  completed, 
♦220 
Commission,  Massachusetts,  established,  n  783 
convention.  Inland  Association  of  California,  San 

Francisco,  n  302 
federal  department  favored,  abs.,  C.  E.  Grunsky, 

475 
harbor   improvement,   Jamaica   Bay,   New   York 
City,  first  unit  completed,  *392 
Seattle,  Wash.,  overtaxed,  n  591 
Toronto,  large  suction  dredges,  *517 
Victoria,     B.     C,    concrete    cribs     built    and 
launched  in  a  "ship  yard,"  *73 
good  progress  being  made,  n  212 
plan  to  dredge  inner  harbor,  n  127 
ports,  few  well  equipped,  bntter  than  many  poorly 
equipped,  abs.,  Fairfax  Harrison,  209,  e  200 
rivers  and  harbors  bill  agreed  on,  appropriation, 
n  160 

passed  by  house  carrying  $40,000,000,  n  528 
Colorado  attains  highest  stage  on  record,  220 
Muscle  Shoals,  Tennessee  River,  plan  of  pri- 
vate and  government  unjustly  criticised.    By 
H.  Burgess,  *671 
silt  movement.  Imperial  Valley,  California,  abs., 
J.  C.  Allison,  182 
Waterworks  (see  Water  Supply) 
Waterworks  Number,  editorial,  e  725 
Weatherford,  J.  H.:  Levee  System  Is  Expected  to 
Protect    Memphis    Against    Future    Floods, 
•775 
Wechsler,  Albert  Louis: 

Decimals  of  the  Degree  and  of  the  Full  Circle, 

1  59 
To  Trisect  an  Angle,  1  122 
Weir:  Model,  is  it  unreliable?    By  Ben  D.  Moses, 
•246 
see  Dams 
Weir,  Harry  E.:   Brush  and  Riprap  Buffer  Will 

Protect  Bulkhead,  *743 
Weiss,  Charles.     Why  Is  Registration  in  Civil  En- 
gineering Decreasing?     1  25. 
Welch,  Max  J.:  Light,  Strong  Gin  Pole  Built  Up  of 

One-inch  Lumber,  h  *400 
Welland  Ship  Canal;  twelve  2000-ton  cribs  com- 
pleted, *220 
Wellington,  Kan.,  water  supply  completed,  n  97 
Wells,  James  P.: 
Heavy  Flood  Tests  Spillway  of  New  Reservoir  at 

Le  Roy,  N.  Y.,  1  842 
New   Water    Supply    for    Small    Town    Involves 

Earth   Dam,  Filters  and  Pipe  Line,  *735 
Record  Flood  from  Melting  Snow  Passes  through 
Rochester,  N.  Y.,  *476,  e  469 
West  Chester,   Pa.,   sewage  pumping  station   for 

Park  site.    By  W.  DeWitt  Vosburg,  *610 
West  Side  Improvement,  New  York  CJity  (see  New 

York  City) 
Western  Society  of  Engineers: 
Alvord,  John  W.,  award  for  inconspicuous  serv- 
ice, n  162,  e  133 

•,  illustrated;  I,  letters;  e.  editorials;  h,  hinto ;  n,  notes. 


Western  Society  of  Engineers  (Continued)  : 
annual  dinner,  n  97 
code  of  ethics  proposed,  n  367 
Wharves  and  Docks: 

Asuncion,  Paraguay,  concrete,  planned,  n  160 
concrete,  cutting  blocks,  what  is  best  way?     By 

W.  J.  Stratton,  h  621 
Halifax,  N.   S.,   Ocean   Terminals,  cellular  type  i 
of  quay  wall,  design,  *213,  e  199 
barges  replace  trestle  in  making  rock  fill,  h  461 
concrete  handling  and  shell  casting,  *143 
general  plans  and  design,  part  1,  *102,  e  99 
New  Orleans,  La.,  warehouse  crane  runways  car- 
ried on  wall  brackets,  *614 
New    York    City,    Forty-sixth    street    pier,    two- 
story  shed  to  be  969  ft.  long.     By  Charles 
W.  Staniford,  *708 
West    57th    Street    municipal    pier,    swinging 
cargo  hoist  beams,  ^794 
piles,  pipe,  cuts  off  while  platform  is  hung  from 
them.     By  Alex  P.  Crary,  h  *60 
tips  cast  on  end.     By  Alex.  P.  Crary,  h  *27 
San  Francisco,  Cal.,  fire  destroys  wooden  pier,  n 

814 
Savannah,  Ga.,  ocean  terminals  completed,  n  817 
stern  dock  to  put  rudder  post  on  steamer,  n  *657 
Whinery,  S.:   Shall  the  American  Society  of  Civil 

Engineers  Move  Its  Headquarters?  1  491 
Wiggin,  Thomas  H.:   Urges  Pressure  on  Congress 

for  Real  Military  Legislation,  1  397 
Wiley,  C.  G.:  Monolithic  Brick  Paving  Slabs  Show 

High  Bond,  *86 
Wilgus,  William  J.:  Shall  the  American  Society  of 
Civil  Engineers  Move  Its  Headquarters?  356 
Williams,  A.  D.:  Justice  to  the  Contractor,  1  619 
Williams,  Gardner  S.:  Shall  the  American  Society 
of  Civil  Engineers  Move  Its  Headquarters? 
356 
Wilmington,    Del.:    water    purification    plant,    me- 
chanical filters  recommended  with  slow-sand 
plant,  abs.,  George  W.  Fuller's  report,  e  407 
Wilmington,  N.  C. :  water  supply  improvement,  re- 
sults in  physical   chemical  experimentation. 
By  George  F.  Catlett,  *741,  e  726 
Wilson  Ave.  waterworks  tunnel,   Chicago: 
crushing  plant  for  muck,  *611 
gasoline  engines  used  successfully,  h  622 
muck  turned  into  concrete  lining,  *5G8,  e  565 
rock  drills  compared,  h  621 

sinking  thin   steel   shaft  lining   with   hexagonal 
bracing-,  h  •eSS 
Winnipeg   River,   Manitoba:    water  power   can    be 
developed  at  unusually  low  cost,  801 
aqueduct  work  proceeds  despite  crack,  n  845 
Wire-drag   revolutionizes   hydrographic   surveying, 

n  31 
Wires:    lead,   measure   clearance   in   adjusting  big 
pump  bearings.     By  George  B.  Mas.sey,  h 
399 
Wisconsin:    Engineering  Society  doubles  its  mem- 
bership, n  370 
Wishart,    James    G. :     Rail    Weights    Reduced    to 

lengths,  and  Vice  Versa,  666 
Wissota,  Wis.: 

dam,  automatic  gates,  construction  and  operation. 

137 
model  construction  camp,  e  134 
Wolf,   Albert   M.;     Why   Is   Registration   in   Civil 

Engineering  Decreasing?  1  90 
Wondries,  Charles  H.:  smooth  concrete  roads  pro- 

.    duced  by  accurate  headers,  abs.,  *216,  e  269 
Wood,  Alan  A.:  Venturi  Meter  Developed  for  Ac- 
curate   Measurement    of    Irrigation    Water. 
•411 
Wood,    Fred    J.:    Topographic    Survey    of    Rough 

Wooded  Area,  1  652,  n  699 
Woolworth    Building,   New   York   City,   repointing 

tower,  n  *463 
Wrenches:  pipe,  can  be  made  from  chair  and  crow- 
bar.    By  John  G.  Bailhacly,  h  526 


Yeaton,  P.  D.:   Surveys  and  Bench  Marks — More 

Permanance  Needed,  1  684 
Yolo  Causeway,  Sacramento,  Cal., 
opened,  n  496 
to  trafRc,  n  *721 
Young,    George    F.:    Motor    Trucks    Operated    on 
Long  Hauls  Over  Bad  Roads  in  West,  h  557 
Yuma  Valley,  Colorado  River  flood,  34-ft.  stage,  n 
159 


Zincography,  lithographic  process  produces  maps, 
field  operation.     By  D.'  A.  Tomlinson,  42 
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The  Engineering  Record  in  1916 

WITH  this  issue  the  Engineering  Rec- 
ord enters  its  seventy-third  volume. 
To  its  readers  the  editors  cannot  refrain 
from  expressing  their  gratitude  for  the 
support  and  encouragement  they  have  re- 
ceived. Without  that  stimulus  the  journal 
could  not  have  reached  its  present  level,  and 
upon  the  continuance  of  the  co-operation  of 
its  enthusiastic,  responsive  clientele,  the 
editors  rest  their  hope  of  being  of  still 
greater  service  to  the  field  during  1916  and 
in  the  years  to  come.  With  this  volume 
few  changes  are  made.  The  editors  feel 
that  for  the  present  the  field  can  better  be 
served  by  developing  present  departments 
than  by  establishing  new  ones.  Of  present 
features,  special  stress  will  be  placed  on  the 
"Hints  to  the  Contractor"  pages — a  section 
established  only  a  year  ago,  yet  already 
strongly  intrenched  with  the  contractors 
and  rapidly  becoming  a  storehouse  of 
money-saving  ideas.  The  news  section  will 
continue  its  rapid  development,  that  it  may 
deserve  to  hold  its  characterization  as  the 
engineers'  and  the  contractors'  newspaper. 
The  technical  pages  will  maintain  their  rep- 
utation for  intrinsic  value,  accuracy  and 
definiteness — the  last  a  trait  that  has  re- 
ceived special  commendation — while  the 
editorials  will  speak  freely  and  illuminat- 
Ingly  on  the  issues  that  concern  the  engi- 
neer and  the  contractor.  Finally,  the  jour- 
nal will  continue  to  be  thoroughly  repre- 
sentative of  the  clientele  it  serves— ener- 
getic and  vigorous,  enthusiastic  for  all  that 
is  sound,  just  and  of  service  to  its  field.  It 
would  not  deserve  well  of  its  readers  if  it 
promised  anything  less. 

Year's  Feature  in  Paving  Practice 

IN  SPITE  of  the  fact  that  construction 
activities  in  the  highway  field  during 
1915  were  not  curtailed  by  the  war  to  the 
same  degree  as  in  other  lines  of  engineer- 
ing, there  was  but  one  development  which 
indicated  an  important  change  in  the  stand- 
ard practice  of  former  years.  This  was 
the  rise  to  favor  of  the  monolithic  type  of 
brick  pavement,  in  which  a  thin  mortar 
bed,  instead  of  a  sand  cushion,  is  used,  and 
in  which  the  blocks  are  laid  before  the  con- 
crete base  has  hardened.  The  subject  has 
been  treated  at  length  in  articles  and  edi- 
torials in  this  journal,  and  there  is  no  need, 
therefore,  of  describing  the  details  of  con- 
struction. While  engineers  are  not  in 
entire  agreement  as  to  the  wisdom  of  dis- 
carding the  sand  cushion,  the  new  type  has 
such  intrinsic  merits  that  its  rapid  spread 
is  certain.  Moreover,' as  pointed  out  in  this 
journal  Oct.  9,  1915.  pages  453  to  456.  the 


Review  I 

of  the  Year 

DEPARTING  from  the  custom  | 

established  two  years  ago,  the  j 

Engineering  Record,  instead  of  pub-  | 

lishing  signed  retrospects  and  pros-  j 

pects,  presents  in  this,  the  first  num-  | 

ber  of  the  new  year,  a  series,  of  edito-  : 

rial  reviews.    Believing  that  the  an-  j 

nual  advances  in  most  fields,  taken  in  i 

their  entirety,  are  exceedingly  small,  i 

those  particular  features  have  been  | 

selected  for  discussion  which  clearly  • 

represent  important  advances.  Fields  | 

or  specialties  in  which  there  has  been  j 

no  progress  of  note  have  not  been  : 

touched  upon.     The  reader  will  find  : 

in  these  pages,  therefore,  a  prcsenta-  : 

tion  of  only  the  outstanding  features  : 

of  the  past  year's  development.    Fig-  j 

ures  as   to   volume   of   work,   while  | 

interesting,  are  likely  to  mar  the  per-  i 

spective.    They  have,  therefore,  been  : 

avoided.    The  main  issues  are  briefly  j 

presented,  their  strong  points  thrown  : 

into   relief,   so   that   a   correct   view  j 

of  the  present  status  of  the  field  may  j 

be  quickly  secured.  j 


new  method,  so  far  at  least  as  the  mortar 
bed  is  concerned,  is  not  entirely  new.  To 
its  intrinsic  merits  is  added  the  argument 
of  good  service — and  what  indorses  a  mor- 
tar bed  still  more  strongly  indorses  the 
monolithic  type.  It  is  being  more  and 
more  recognized  that  the  chief  cause  of  the 
failure  of  brick  pavements,  outside  the  use 
of  poor  filler,  is  a  cushion  which  shrinks 
unequally  and  is  subject  to  displacement. 
It  is  true  that  if  a  surface  is  absolutely 
waterproof  there  should  be  but  little  trouble 
from  displacement,  but  investigations,  pre- 
viously reported  in  this  journal,  indicate 
that  the  shrinkage  of  the  sand,  due  to  un- 
equal moisture  content  and  variations  in 
thickness  of  the  cushion,  are  chiefly  re- 
sponsible for  the  hollow  spots,  which  are 
points  of  weakness  and  are  first  to  break 
down.  This  shrinkage,  obviously,  is  elimi- 
nated by  the  mortar  cushion.  It  may  con- 
fidentally  be  expected,  therefore,  that  the 
new  type  will  quickly  gain  in  favor.  Cer- 
tainly experience  with  its  nearest  neigh- 
bor in  design — the  mortar  bed  pavement — 
gives  warrant  for  believing  that  the  new 
construction  will  prove  a  success. 


Advance  in  Timber  Specifications 

TWO  YEARS  ago  a  paper  presented  by 
Mr.  Hoxie  before  the  American  Society 
of  Mechanical  Engineers  started  a  vigorous 
discussion  regarding  the  quality  of  struc- 
tural timbers  and  specifications  under  which 
they  are  purchased.  This  discussion  de- 
veloped into  an  agitation  for  securing 
better  conditions  in  the  structural  timber 
business,  and  that  agitation  developed  with 
such  rapidity  that  within  two  years'  time 
timber  has  taken  a  new  place  in  the  minds 
of  those  who  are  particular  about  the  ma- 
terials they  use  and  the  specifications  under 
which  they  are  purchased.  Briefly  put,  the 
density  specification  for  buying  structural 
timber  now  rules  the  timber  field.  Not  only 
has  it  received  the  backing  of  the  engineers, 
as  evidenced  in  its  adoption  by  the  Ameri- 
can Society  for  Testing  Materials  and  its 
advocacy  by  the  U.  S.  Forest  Service,  but 
producers  have  indorsed  and  adopted  it  as 
their  standard.  The  Yellow  Pine  Manufac- 
turers' Association,  through  its  board  of 
directors,  adopted  the  rule  a  year  and  a 
half  ago,  while  within  a  few  months  the 
Southern  Pine  Association,  which  will  have 
a  great  influence  on  the  lumber  market,  has 
accepted  the  specifications  of  the  American 
Society  for  Testing  Materials  as  the  stand- 
ard for  its  members.  The  action  of  the 
latter  association  is  particularly  commend- 
able. It  strikes  right  at  the  root  of  the 
whole  question.  If  the  producer  can  be  in- 
duced to  accept  the  proper  specification, 
and  will  take  the  still  farther  step  of  brand- 
ing his  material  so  that  responsibility  for 
it  is  definitely  and  surely  fixed,  the  battle 
will  be  won.  That  there  was  great  need 
for  reform  for  timber  purchasing  none  who 
has  had  experience  with  the  lumber  market 
will  deny.  That  the  reform,  however,  has 
come  within  two  years  is  a  tribute  to  the 
influence  of  the  engineers  who  have  advo- 
cated the  change  and  to  the  producers,  such 
as  those  in  the  Yellow  Pine  Manufacturers' 
Association  and  the  Southern  Pine  Associ- 
ation, who  have  been  open-minded  enough 
to  see  the  correctness  of  the  engineers' 
stand  and  have  determined  to  co-operate 
with  them. 

Concrete  Progress 

CONCRETE  progress  during  1915  lay 
chiefly  in  a  keener  appreciation  of  the 
relation  which  mixing  and  handling  meth- 
ods bear  to  the  quality  of  their  product. 
It  has  been  known  for  years  that  short 
mixing  periods,  spouting  of  wet  concrete, 
carting  over  long  distances,  etc.,  tend 
toward  a  non-uniform  and  unsatisfactor>- 
concrete.      Appreciation    of    these    facts. 
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however,  to  the  extent  of  allowing  them  to 
have  an  influence  upon  methods  of  con- 
struction, was  confined  very  largely  to  the 
engineers.  Contractors  recognized  them, 
but  passed  them  off  with  the  remark  that 
concrete  on  the  whole  is  good  and  that  these 
methods  have  a  comparatively  small  bearing 
on  the  end  and  result.  Now,  however,  even 
among  contractors  the  evils  of  improper 
mixing  and  handling  methods  are  being 
appreciated.  Indeed,  mixer  manufacturers 
are  changing  their  selling  arguments  to 
conform  with  what  the  engineers  enunciate 
as  good  concrete-mixing  and  handling  prac- 
tice. Specifically,  there  are  strong  move- 
ments in  favor  of  longer  mixing  and  against 
the  use  of  spouting.  The  remedy  on  the 
one  hand  is  very  easy — to  keep  the  material 
in  the  drum  longer.  This  will  cut  down 
production,  of  course,  and  Nathan  C.  John- 
son has  therefore  proposed  that  the  grout 
be  mixed  in  a  preliminary  operation  and 
then  incorporated  with  the  larger  aggre- 
gate. In  the  matter  of  spouting,  too,  the 
diflkulties  are  not  insurmountable,  though 
the  opinion  is  gaining  strength  that  it  is 
practically  impossible  to  enforce  proper  con- 
ditions. If  this  feeling  grows  and  contractors 
fail  to  take  the  necessary  precautions,  one 
can  expect  engineers  to  forbid  spouting 
methods  to  be  used  on  their  work.     Cer- 


tainly the  present  feeling  against  poor  mix- 
ing and  improper  handling  of  spouting  will 
not,  and  should  not,  down  till  better  meth- 
ods are  enforced. 


Highways  Lead  in  Activity 

JUST  as  in  1914,  the  most  active  branch 
of  engineering  during  the  year  just 
closed  was  the  highway  field.  Statistics 
gathered  by  the  Office  of  Public  Roads  in- 
dicate that  $240,000,000  were  spent  upon 
new  construction.  Estimates  so  far  made  in- 
dicate that  approximately  $270,000,000  will 
be  spent  in  1916.  Moreover,  the  growth  in 
local  highway  associations  and  the  interest 
taken  by  all  classes  of  citizens  is  steadily 
increasing,  so  that  one  can  safely  expect 
still  larger  appropriations  in  future  years. 
While  this  activity  is  highly  commendable, 
on  account  of  the  tremendous  economic  in- 
fluence of  better  roads,  it  is  regrettable  that 
funds  for  maintenance  do  not  seem  to 
keep  pace  with  those  appropriated  for  new 
work.  It  is  unnecessary  to  impress  upon 
engineers  the  need  for  proper  maintenance. 
Laymen  road  officials,  on  the  other  hand, 
sorely  need  education  on  this  matter,  and 
it  is  the  plain  duty  of  every  highway  official 
of  technical  training  and  experience  to  do 
all  in  his  power  to  impress  the  need  of  ade- 


quate maintenance  funds  on  the  laymen 
officials  with  whom  he  is  associated.  Con- 
tinuance of  the  policy  of  allowing  roads  to 
go  to  pieces  before  they  are  given  repair 
attention  means  a  large  financial  loss  to 
the  community  and  very  great  inconve- 
nience during  the  period  when  the  road  is 
in  bad  condition.  As  far  as  highway  con- 
struction is  concerned,  it  is  particularly 
notable  that  within  the  last  two  years  many 
large  contracting  firms,  with  long  experi- 
ence and  excellent  organizations,  have  en- 
gaged in  the  work.  This  has  been  due  to 
lack  of  contracts  in  other  lines.  With  the 
resumption  of  normal  activity,  work  for 
them  will  probably  be  found  in  the  fields 
where  they  originally  operated.  It  is  quite 
certain  that  having  gained  the  experience 
and  purchased  the  needed  plant  they  are 
quite  likely  to  stay  in  highway  work.  Need- 
less to  say,  this  is  an  advantage  to  the 
public,  for  the  larger  organization  as  a 
rule  can  be  relied  upon  to  do  better  work 
and  to  operate  at  lower  cost.  The  situa- 
tion, therefore,  in  the  field  is  most  encour- 
aging. If  the  one  unsatisfactory  condi- 
tion, the  failure  to  give  maintenance  its 
proper  place,  is  corrected  engineers  will  be 
able  to  look  with  still  greater  complacence 
upon  the  wonderful  strides  which  have  been 
made  for  better  roads  and  pavements. 


The  Business  Situation 


FINANCIALLY  the  past  year  presented 
the  unusual  condition  of  a  plentiful  sup- 
ply of  money  with  everyone  afraid  to  invest 
it  in  anything  from  which  an  immediate 
return  was  not  in  sight.  No  one  knew  dur- 
ing its  early  months  how  the  European 
war  would  affect  our  economic  structure, 
and  because  of  lack  of  confidence  in  the 
future  stability  of  business  projects  for 
which  the  funds  had  not  already  been  pro- 
vided #efe  unable  to  procure  backing.  Curi- 
ously enough,  one  of  the  first  influences 
which  set  to  work  to  restore  confidence  was 
the  war  itself.  Foreign  nations  came  to 
us  to  buy,  first  steel  and  munitions,  then 
everything  we  could  sell.  Exports  grew 
by  leaps  and  bounds,  records  were  broken 
every  week,  and  in  spite  of  imports  in  nearly 
normal  volume,  a  balance  of  trade  piled  up 
in  our  favor  which  threatened  seriously 
to  affect  foreign  credit.  Fortunately  the 
situation  was  adjusted  before  any  harm 
waa  done.  It  soon  became  evident,  how- 
ever, that  instead  of  needing  every  cent  our 
bankers  could  scrape  to  pay  back  the  tre- 
mendous debt  of  foreign-held  American  se- 
curities, we  were  able  to  pay  for  them  in 
goods,  and  to  go  yet  further  and  shift  the 
gold  movement  in  our  favor  by  half  a  bil- 
lion dollars. 

'This  money  had  to  have  outlet.  It  could 
not  lie  idle;  yet  it  was,  and  to  some  extent 
is  yet,  chary  of  private  enterprise.  The 
credit  of  our  governmental  bodies,  how- 
ever, had  weathered  the  first  shock  of  the 


war  unshaken,  and  the  investor  naturally 
turned  to  municipal,  county  and  state  bonds. 
Little  wonder  that  sales  of  municipal  bonds 
for  the  eight  months  ending  with  August 
exceeded  those  of  any  like  period  in  our  his- 
tory, and  that  the  total  value  of  municipal 
bonds  issued  during  the  ten  months  ended 
with  October  have  threatened  the  previous 
high  record.  All  this  meant  public  work 
— a  new  capitol  for  Oklahoma,  new  munic- 
ipal buildings  in  Detroit,  large  school  con- 
struction programs  for  practically  all  of 
our  leading  cities,  and  city,  county  and  state 
road  improvements  in  extraordinary  volume. 
Waterworks,  sewers,  and  other  municipal 
work  lagged  somewhat  behind,  but  still  came 
in  for  a  nearly  normal  share  of  funds. 

Privately-financed  construction,  except  in 
the  steel  industry  and  elsewhere  when  im- 
mediate returns  from  export  trade  were  in 
sight,  have  scarcely  yet  begun  to  follow  the 
lead  of  public  work.  The  steel  industry 
itself,  generally  an  excellent  index  to  con- 
ditions, has  run  far  ahead  of  its  usual  place 
because  of  favoring  circumstances.  Its  pres- 
ent status,  perhaps  the  best  in  its  history, 
is  due  to  increased  exports  of  steel  products, 
which  brought  up  prices  and  brought  out 
domestic  buying  on  a  tremendous  scale. 
The  size  of  the  latter  movement  can  be 
appreciated  when  the  present  railroad  buy- 
ing is  contrasted  with  the  rigid  economy 
in  equipment  practised  for  the  past  two 
years.  Another  large  factor  in  this  buying 
movement  was  the  low  point  to  which  stocks 


of  all  sorts  of  steel  had  been  reduced  by 
the  warehouses.  With  the  steel  industry's 
expansion  came  gains  in  railway  earnings, 
first  due  to  export  movement  and  then  to 
the  handling  of  record  crops.  This  im- 
provement itself,  aided  by  two  small  rate 
increases,  reacted  again  in  favor  of  the 
steel  business. 

Under  the  circumstances,  it  could  hardly 
have  been  expected  that  large  construction 
contracts  would  be  as  numerous  as  in  past 
years.  However,  more  than  one  hundred 
contracts  ranging  from  $500,000  up  have 
been  reported  as  let  in  the  columns  of  thi.s 
journal.  New  York,  Philadelphia  and 
Boston  rapid-transit  contracts  form  a  large 
part  of  the  total.  The  remaining  projects 
are  scattered,  including  industrial  plants, 
terminals,  drydocks,  two  government  locks, 
sections  of  the  Calumet-Sag  channel  at  Chi- 
cago, a  few  large  railroad  contracts  and 
a  good  number  of  big  buildings.  Bridge 
work,  of  course,  was  slack,  as  it  usually  lags 
behind  other  work  except  in  periods  of  ex- 
pansion. Nevertheless,  at  least  twenty-five 
contracts  amounting  to  $100,000  or  more 
were  reported. 

In  the  past  two  months  the  gain  in  busi- 
ness has  broadened  to  a  country-wide  basis, 
and  depends  no  longer  for  its  maintenance 
on  foreign  trade.  Construction  work  does 
not  measure  the  actual  improvement  at 
present,  however,  because  of  the  lateness 
o""  the  season,  but  prospective  work  which 
seems    destined    to    go    through    with   the 
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opening  of  the  spring  of  1916  promises  sub- 
stantial gains  over  the  present  year  in  every 
respeet.  If  the  rising  prices  in  construc- 
tion materials,  such  as  cement  and  lumber, 
may  be  interpreted  as  in  normal  times,  the 
contractors  are  going  to  have  a  busy  season 
after  the  lean  years.  These  rising  prices,  of 
course,  will  mean  higher  construction  costs, 
while  labor  also  is  sure  to  be  high.     In 


fact  labor  shortage  may  actually  curtail  the 
execution  of  works  now  confidently  planned. 
This  is  a  matter  with  which  contractors 
must  reckon  in  preparing  bids  for  the  new 
year's  work. 

The  danger  to  our  market  from  increased 
cost  of  production,  which  will  make  it  hard 
for  us  to  meet  foreign  competition  after  the 
war,  even  in  our  own  country,  still  exists. 


However,  this  danger  is  realized  on  all  hands, 
business  is  preparing  to  meet  it,  and  it  is 
hoped  that  Congress  will  render  material 
aid  by  passing  the  necessary  legislation.  If 
this,  the  one  cloud  on  the  horizon,  dissolves, 
the  country  will  come  into  a  period  of  great 
expansion  on  a  sounder  basis  and  on  a  much 
larger  scale  than  such  expansion  has  ever 
had  before. 


War  and  Waterworks  Chemicals 


IN  WATER    PURIFICATION    the    out- 
standing feature  of  the  year  has  not  been 
any  new  technical  development,  but  a  com- 
mercial situation  arising  out  of  the  Euro- 
pean war.    The  cost  of  the  chemicals  usually 
employed  in  purification  work  has  gone  up 
enormously,  thus  increasing  filter  operating 
costs  and  directing  the  attention  of  inves- 
tigators toward  new  sources    of    chemical 
supplies.    Alum,  for  example,  is  now  quoted 
at  from  $40  to  $50  per  ton,  more  than 
double  former  prices,  while  soda  ash  has 
advanced  from  $14  or  $15  to  $30.    Even  at 
the  higher  figures  it  is  almost  impossible 
to  secure  sufficient  quantities.    The  rise  in 
the  price  of  hypochlorite  has  been  equally 
sensational,  for  the  large  amounts  imported 
in  normal  times  have  been  cut  off  by  mili- 
tary operations.    Whereas  $37  per  ton  was 
quite  an  ordinary  figure  before  the  war, 
now  $90   to   $100   per  ton   must  be  paid. 
Curiously,    however,    the   price   on    liquid 
chlorine  has  not  risen,  though  primarily 
the  materials  come  from  the  same  source. 
From  $8  to  $10  per  hundred  pounds  is  the 
present  quotation  on  the  liquid  article.    As 
a  consequence  many  large  plants  formerly 
using    hypochlorite    have    recently    been 


changed  over  so  as  to  use  the  liquid  form. 

Lime  has  not  advanced  and  there  seems 
to  be  no  reason  for  raising  the  price,  al- 
though increased  demands  by  the  broaden- 
ing building  activity  may  operate  to  that 
end  later  on.  In  any  event,  however,  the 
increase  in  price  is  not  apt  to  be  serious. 
Sulphate  of  iron  has  remained  at  the  former 
figure. 

In  the  minor  chemical  supplies,  those  for 
laboratory  uses,  the  advances  have  been 
from  fifty  to  several  hundred  per  cent. 

Apparently,  however,  the  war  and  the 
price  consequences  have  not  been  without 
compensation.  This  journal  has  already  had 
the  privilege  of  recording  what  has  been 
done  at  Columbus.  In  the  issue  of  May  8, 
page  576,  an  alum  plant  established  by 
the  city  was  described.  Reports  now  show 
that  it  has  proved  its  case,  the  average 
cost  of  producing  648  tons  of  alum  from 
January  to  September,  inclusive,  being 
$7.38  per  ton,  representing  a  saving  of 
$6,000  over  the  market  price  of  the  mate- 
rial. This  cost,  however,  does  not  include 
interest  on  investment  and  plant  deprecia- 
tion, so  that  the  saving  must  be  taken  with 
appropriate  allowance.     At  Columbus,  too, 


still  further  experimentation  has  been  going 
on.  When  it  was  found  that  the  price  of 
sulphuric  acid  had  gone  up  very  materially 
over  the  1915  contract  price  of  |12.60  per 
ton,  an  experimental  acid  plant  was  set  up 
and  preliminary  runs  thus  far  made  indi- 
cate that  the  acid  can  probably  be  produced 
at  a  cost  not  to  exceed  $10  per  ton. 

It  is  not  safe  to  predict  what  may  happen 
in  this  local  development  of  chemicals  for 
water  purification  use,  but  if  conditions  in 
the  chemical  industry  following  the  war 
prove  to  be  unsatisfactory,  and  chemical 
manufacture  becomes  a  regular  part  of 
water-plant  operations,  operators  of  such 
installations  will  have  before  them  still 
greater  technical  responsibility  than  at 
present.  Theoretically,  of  course,  the  as- 
sumption of  a  wide  variety  of  duties  by  an 
organization  fashioned  for  one  particular 
class  of  work  does  not  lead  to  efficiency. 
Consequently,  whatever  is  done  now  along 
the  lines  being  pursued  at  Columbus  must 
await  for  final  judgment  the  return  of  nor- 
mal times.  Nevertheless,  it  is  gratifying 
to  see  that  engineers  engaged  in  this  line 
are  fully  competent  to  cope  with  situations 
when  emergencies  arise. 


Engineers'  Response  to  Call  for  Military  Preparedness 


WITH  the  passing  of  the  year  1915  a 
new  engineering  movement  has  been 
born — a  mobilization  of  the  country's  tech- 
nical resources  as  a  measure  of  defense  in 
the  event  of  war.  Until  very  recently,  en- 
gineers were  inclined  to  regard  military 
preparedness  merely  as  a  general  term  with 
which  they  had  no  professional  connection 
— in  the  same  category  as  the  tariff  and 
methods  of  taxation.  In  other  words,  they 
felt  that  it  was  one  of  many  subjects  with 
which  all  good  citizens  should  be  familiar 
if  only  they  had  time  to  gain  more  than 
a  superficial  understanding  of  its  meaning. 
Within  the  last  few  months,  however, 
there  has  been  a  decided  change  in  the 
attitude  of  technical  men  toward  national 
defense.  The  European  conflict  has  dem- 
onstrated that  modem  warfare  is,  very 
largely,  a  matter  of  engineering,  and  that 
in  the  event  of  a  threatened  invasion  by 
foreign  forces  this  country  would  have  to 
place  a  heavy  burden  of  responsibility  upon 
the  engineering  profession.     To  equip  its 


members  to  discharge  this  responsibility  is 
now  the  aim  of  the  profession  at  large. 

In  the  Corps  of  Engineers  of  the  U.  S. 
Army  on  Oct.  1  there  were  230  officers. 
In  case  of  attack  by  a  foreign  power  thou- 
sands more  would  be  needed.  Where  is  the 
supply  coming  from?  This  is  the  question 
which  has  set  technical  men  thinking,  and 
as  its  import  is  being  grasped,  a  great  wave 
of  interest  is  sweeping  over  the  country, 
and  at  every  turn  there  are  evidences  of 
the  engineer's  eagerness  to  play  his  part 
in  any  plan  of  national  defense  that  Con- 
gress may  adopt. 

There  was  little  real  progress  as  to  ways 
and  means  until  late  in  the  year  just 
passed,  yet  much  has  been  accomplished. 
Five  of  the  national  engineering  societies — 
civil,  mechanical,  electrical,  mining  and 
consulting— through  a  joint  committee 
headed  by  William  Barclay  Parsons,  have 
co-operated  -^ith  the  War  Department  and 
members  of  Congress  in  the  drafting  of  a 
tentative  bill  creating  a  reserve  corps  of 


engineer  officers.  The  object  of  the  meas- 
ure is  to  provide  means,  by  intensive  train- 
ing at  summer  camps  and  by  correspond- 
ence courses,  for  the  engineer  in  civil  life 
to  familiarize  himself  in  some  measure  with 
military  duties.  Of  course,  a  seasoned  sol- 
dier cannot  be  made  by  a  month's  training. 
This  is  not  to  be  expected.  But  a  man  who 
wants  to  learn  can  absorb  a  great  deal  at 
camp.  Should  there  even  be  a  call  to  arms 
the  time  needed  to  develop  capable  engineer 
officers  would  be  very  considerably  reduced 
if  the  men  had  previously  been  grounded  in 
the  elements  of  the  duties  they  would  be 
called  upon  to  perform. 

But  engineers  have  gone  further  than 
this.  There  is  a  manifest  desire  for  re- 
sults even  without  waiting  for  Congress  to 
announce  a  definite  program,  and  local  en- 
gineering societies  in  the  larger  cities  are 
planning  for  courses  of  military  instruc- 
tion this  winter.  City  engineering  depart- 
ments also  are  displaying  keen  interest  in 
the  subject,  and  although  no  actual  courses 
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of  militarj'  training  have  been  begun  by 
engineering  organizations,  so  far  as  the 
Engineering  Record  knows,  there  is  every 
probability  of  such  action  in  the  near 
future.  Of  course,  a  number  of  engineers 
attended  training  camps  like  the  one  at 
Plattsburg  last  summer. 

Then,  too,  there  are  the  contractor  and 
the  manufacturer  of  engineering  equip- 
ment. Each  is  a  vital  factor  in  the  defense 
program.  A  plan  of  organizing  the  manu- 
facturers of  the  country,  so  as  to  eliminate 
lost  motion  and  red  tape  in  turning  out 
supplies  for  the  government's  use,  has  been 
suggested.  Its  chief  features  were  dis- 
cussed in  the  Engineering  Record  of  Nov. 
13,  page  589. 

This,  then,  is  the  status  of  the  engineer's 


activities  in  preparedness:  He  realizes 
that  it  is  his  job;  he  wants  to  learn  more 
about  it;  and  has  taken  the  first  steps  to- 
ward acquiring  this  knowledge.  A  study 
of  texts  on  military  engineering  will  show 
how  well  the  civil  engineer  is  trained  to 
take  up  the  tasks  that  fall  to  the  army  en- 
gineer. Surveying,  mapping,  laying  out 
defenses,  camps  and  railroad  lines;  the 
building  of  water-supply  systems  and  of 
sanitary  works;  the  construction  of  forti- 
fications, the  driving  of  tunnels  and  the 
placing  of  mines;  the  building  of  bridges 
and  roads — all  are  included  in  the  mili- 
tary engineer's  work.  To  the  engineer  in 
civil  life  much  of  this  has  a  familiar  ring. 
It  all  seems  like  part  of  the  day's  work. 
But  the  engineer  who  would  be  usieful  in 


war  must  be  a  soldier  first  of  all,  and  this 
means  military  training  and  plenty  of  it. 
He  must  reconstruct  his  views  as  to  meth- 
ods of  doing  things  in  the  field.  Economy 
must  give  way  to  speed.  Quick  results  are 
what  count.  These  and  scores  of  other 
things  he  must  learn  and  he  must  learn 
them  now.  He  cannot  learn  them  so  well 
at  the  eleventh  hour,  nor  with  such  advan- 
tage to  the  country.  No  one  appreciates 
this  fact  better  than  the  technical  man,  for 
advance  planning  and  organization  are  the 
very  essence  of  his  work.  Unless  all  indi- 
cations miscarry,  the  present  year  will  see 
something  definite  accomplished  in  the  mat- 
ter of  preparedness,  and  if  a  call  should 
come  the  country's  engineers  will  not  be 
found  wanting. 


Progress  in  Society  Co-Operation  and  Publicity 


THE  INCEPTION,  both  as  to  time  and 
place,  of  significant  movements  is  often 
difiBcult  to  trace.  Generally  the  begin- 
nings are  small  and  no  single  individual 
bears  the  whole  responsibility.  In  fact,  if 
the  movement  be  truly  important,  both  in 
its  object  and  the  vigor  with  which  it  pro- 
ceeds, it  is  likely  to  have  been  in  the  minds 
of  many  persons,  more  or  less  definitely, 
for  some  time.  Expression  from  one  quar- 
ter has  then  been  met  with  response  from 
others,  and  almost  without  effort  minds 
become  prepared  for  action. 

It  would  be  difficult  to  trace  the  present 
movement  for  improving  the  status  of  the 
engineer  back  to  its  inception.  It  has  been 
in  evidence  for  some  time,  though  its  recent 
vigor  indicates  that  new  relations  have  been 
discovered  and  that  new  minds  are  at  work 
on  the  problem.  Certainly  the  interest  in 
the  engineer's  status  was  never  keener  nor 
80  broad.  From  the  top  of  the  profession 
even  to  the  bottom  the  question  is  dis- 
cussed, even  though  the  motive  be  different. 
In  the  higher  ranks  pride  in  the  profes- 
sion and  solicitude  for  the  engineer's  stand- 
ing are  the  stimuli;  among  the  younger 
men,  the  relatively  unsatisfactory  scale  of 
remuneration. 

And  though  the  stimuli  are  different,  the 
remedies  proposed  are,  in  part,  the  same. 
Both  classes  see  the  need  of  better  co-op- 
eration and  proper  publicity.  The  first 
class  advocates  co-operation  in  order  that 
a  stronger  body  may  stand  before  the  pub- 
lic in  advocacy  of  plans  or  policies  that  re- 
ceived professional  indorsement;  the  other, 
that  employment  may  more  readily  be 
found  and  that  compensation  may  be  in- 
creased by  fitting  men  to  the  right  jobs. 
For  both  ends  publicity  is  deemed  to  be  a 
necessary  agent.  And  because  interest  is 
found  from  top  to  bottom  and  society  co- 
operation is  suggested  mo.«it  commonly  as 
the  means  for  accomplishing  desired  re- 
sults, one  may  safely  conclude  that  engi- 
neering societies  have  .  been  acquiring 
strength  rapidly.  Such,  indeed,  is  the  case, 
and  while  it  may  not  be  said  that  epochal 


steps  were  taken  in  1915,  certainly  the 
growth  of  the  movement  in  breadth  and 
depth  was  notable  and  evident. 

Nationally  various  events  tended  to  bring 
the  big  engineering  societies  together. 
Early  in  the  year  Mr.  Swasey  made  his 
gift  of  $200,000  for  the  establishment  of 
the  Engineering  Foundation,  in  the  direc- 
tion of  which  the  four  leading  national  en- 
gineering societies  participate.  Then  came 
the  important  work  in  New  York  State  of 
formulating  the  views  of  engineers  upon 
desirable  revisions  of  the  New  York  State 
Constitution,  a  work  again  in  which  all  of 
the  national  societies,  and  a  number  of 
New  York  local  bodies,  participated.  Upon 
the  heels  of  that  work  followed  the  Inter- 
national Engineering  Congress  at  San  Fran- 
cisco. Naturally  these  instances,  where  it 
was  plain  that  the  best  results  could  be  ac- 
complished by  bringing  all  branches  of  the 
profession  together,  have  indicated  the 
need  of  a  more  constant  co-operation.  As 
a  result  there  have  been  a  number  of  sug- 
gestions that  some  permanent  and  continu- 
ing basis  be  arranged,  and  at  the  Inter- 
national Engineering  Congress  it  was 
clearly  indicated  by  a  number  of  speakers 
that  plans  for  such  co-operation  are  under 
consideration. 

And  while  consciousness  of  the  need  for 
co-operation  nationally  has  been  growing, 
the  advantages  of  closer  relations  between 
local  bodies  have  been  becoming  apparent 
to  a  greater  and  greater  number  of  men. 
A  movement  to  bring  together  local 
branches  of  the  national  societies  is  in  full 
swing.  In  relatively  few  cases  has  the  co- 
operation been  fully  worked  out,  though 
there  are  conspicuous  examples  of  success. 
In  a  number  of  large  centers,  Chicago  and 
Cleveland  among  them,  the  matter  has  been 
under  advisement,  and  it  would  be  surpris- 
ing, indeed,  if  the  new  year  did  not  witness 
the  consummation  of  some  of  the  plans.  At 
St.  Louis,  as  is  well  known,  the  co-operative 
work  has  been  carried  on  with  success  for 
some  years,  while  the  triumph — and  the 
word  is  advisedly  used — of  the  Philadelphia 


Engineers'  Club  in  its  great  campaign  for 
membership  has  attracted  the  attention  of 
the  entire  profession.  That  campaign  grew 
out  of  a  plan  of  local-branch  co-operation. 

Another  phase  that  must  be  reckoned 
with  in  the  future  development  of  profes- 
sional organization  is  the  movement  started 
at  Chicago  to  bring  together  the  younger 
and  lower  paid  members  of  the  profession. 
The  Associated  Technical  Men  and  the 
American  Association  of  Engineers  have 
been  criticised  as  attempts  to  unionize  the 
profession.  To  dismiss  these  organizations, 
however,  with  such  a  characterization  is 
not  only  to  do  them  an  injustice  but  to 
close  one's  eyes  to  certain  needs  which  must 
be  provided  for.  Provisions  for  an  em- 
ployment exchange  and  for  aiding  in  local 
legislation  are  proper  functions  of  a  pro- 
fessional organization,  and  these  seem  to 
be  the  leading  objects  of  the  associations  in 
question.  It  is  properly  contended  that 
these  objects  could  be  satisfactorily  handled 
by  existing  local  and  national  societies. 
These  bodies,  however,  have  not  taken  care 
of  these  matters,  and  until  they  do  one  can 
safely  look  for  an  increase  of  membership 
of  the  Chicago  organizations. 

Insofar  as  publicity  for  engineering  mat- 
ters is  concerned,  the  movement  in  full 
swing  during  1913  and  1914  has  gathered 
greater  force.  The  antagonism  to  pub- 
licity, due  to  mistaken  ideas  as  to  its  pur- 
pcses  and  means,  is  rapidly  disappearing, 
and  few  engineers  will  now  contend,  if  good 
taste  be  not  violated,  that  publicity  for.  en- 
gineering plans  or  movements  of  public 
moment  is  undesirable  or  improper.  The 
conspicuous  position  of  the  Cleveland  En- 
gineering Society,  due  to  its  excellent 
publicity  work,  has  often  been  commented 
upon.  Its  signal  success,  however,  has  now 
been  eclipsed  by  the  wonderfully  successful 
campaign  which  quadrupled  the  member- 
ship of  the  Philadelphia  Engine«»rs'  Club, 
making  it  the  largest  local  engineering  or- 
ganization in  the  United  States.  Such  suc- 
cesses as  these,  enhancing  the  society's 
standing  in  its  community  without  lowering 
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its  dignity,  will  go  far  in  establishing  pub- 
licity methods  as  a  legitimate  agency  in 
advancing  the  engineer's  position  in  public 
life. 

It  is  apparent,  therefore,  that  in  the  pro- 
fession as  a  whole  the  determination  is 
clear  to  marshal  the  forces  and  to  fit  the 
engineering  societies  to  serve  better  their 
members  and  the  profession.  Nationally 
and  locally  the  societies  are  strong.  They 
need  now  to  be  massed,  to  be  co-ordinated, 
to  be  inter-organized  for  effective  work. 
At   the   top    it   means   closer   co-operation 


between  the  national  bodies.  On  another 
plane,  serving  an  entirely  different  but 
most  important  purpose,  will  come  co-oper- 
ation and  co-ordination  between  the  local 
engineering  societies  in  each  of  the  large 
cities.  With  such  a  massing  of  forces, 
unified  action  on  important  matters  will  be 
relatively  easy  to  secure.  The  channels  of 
communication  will  be  properly  established 
and  plans  can  be  made  broadly  with  cer- 
tainty that  the  machinery  for  carrying  them 
out  can  be  promptly  and  effectively  put  into 
action.     This  is  a  consummation  "devoutlv 


to  be  wished."  It  is  not,  in  this  time  of 
professional  readincM  for  action,  an  idle 
dream,  an  impossible  project.  On  the  con- 
trary, with  interest  at  white  heat,  it  is 
fairly  easy  of  accomplishment.  Forces  are 
stirring,  plans  are  under  way;  good-will 
and  the  spirit  of  compromise  were  never 
in  more  evidence.  What  a  step  might  not 
be  recorded  in  American  engineering  his- 
tory if  the  close  of  the  year  1916  should 
find  the  entire  profession  welded  together, 
unified  for  all  action  tending  toward  pro- 
fessional  advancement? 


Activated-Sludge  Sewage  Treatment 


THE  MOST  interesting  and  promising 
sanitary  engineering  development  of  the 
past  year  has  been  the  activated-sludge 
method  of  sewage  treatment.  More  en- 
thusiasm has  been  occasioned  by  it  than 
by  any  other  development  since  the  Imhoff 
tank. 

The  fundamental  idea  connected  with  the 
activated-sludge  method  was  first  worked 
out  in  Manchester,  England,  in  1914,  by 
Messrs.  Ardern  and  Lockett,  under  the  in- 
spiration of  Professor  Fowler,  of  the  Uni- 
versity of  Manchester.  The  English  experi- 
ments prior  to  the  awakening  of  interest 
in  the  problem  in  this  country  were  out- 
lined in  the  Engineering  Record  on  March 
6  last,  page  288.  These  English  experi- 
ments had  demonstrated  the  "operative" 
success  of  the  process  on  the  fill-and-draw 
plan,  both  on  a  laboratory  and  on  a  larger 
out-door  scale.  They  had  not  demonstrated 
its  economic  success. 

In  this  country  the  first  experimental 
work,  also  on  the  fill-and-draw  plan,  was 
done  by  Professor  Bartow,  of  the  University 
of  Illinois.  A  little  later  the  Milwaukee 
Sewerage  Commission  began  to  experiment 
with  the  fill-and-draw  plan.  In  December, 
1914,  paper  studies  of  the  method  were 
made  at  the  Hygienic  Laboratory  of  the 
U.  S.  Public  Health  Service  and  plans  de- 
vised whereby  the  fill-and-draw  process 
might  be  translated  to  the  continuous-flow 
process.  A  patent  was  granted  to  the 
service  in  May,  1915,  covering  these  paper 
studies.  The  patent  gives  two  funda- 
mental designs  for  the  continuous  flow 
process:  (1)  a  method,  involving  oxida- 
tion and  settling  chambers,  in  which  the 
activated  sludge  is  returned  by  gravity 
through  a  communicating  slot  into  the  oxi- 
dation chamber;  and  (2)  a  method,  involv- 
ing oxidation  and  settling  chambers,  in 
which  the  activated  sludge  is  returned  by 
pumps  or  other  propelling  means  from  the 
settling  into  the  oxidation  chamber.  Joint 
experiments  between  the  Health  Service  and 
the  Baltimore  Sewerage  Commission  were 
begun  at  Baltimore  on  the  first  of  these  two 
methods,  as  it  appeared  to  be  comparatively 
inexpensive  to  convert  one  of  the  new  Imhoff 
tanks  at  Baltimore  for  the  purpose.  Un- 
fortunately money  shortage  is  delaying 
these  experiments  considerably. 


In  the  meantime  the  second  of  the  two 
methods  given  in  the  health  service  patent 
was  worked  out  independently  at  Milwaukee 
and  experiments  thereon  begun.  T.  Chalkley 
Hatton,  chief  engineer  of  the  Milwaukee 
Sewerage  Commission,  read  a  paper  at 
Dayton,  Ohio,  in  October  in  which  he  out- 
lined some  of  the  results  of  these  experi- 
ments. The  outstanding  point  made  in  this 
paper  was  that  it  seemed  possible,  under 
the  conditions  obtaining  at  Milwaukee,  to 
purify  the  sewage  of  that  city  in  summer 
weather  by  the  continuous-flow  activated- 
sludge  process  at  a  cost  of  about  $5  per 
million  gallons,  exclusive  of  sludge-treat- 
ment costs.  This  figure  was  apparently 
based  upon  the  ability  to  manufacture  power 
at  %  to  %  cents  per  kilowatt  hour.  Inci- 
dentally, it  should  be  recorded  that  the  first 
activated-sludge  tanks  to  be  put  in  service 
in  this  country  are  nearing  completion 
under  Mr.  Hattpn's  direction  at  Milwaukee. 
Activated-sludge  experiments  are  being 
conducted  at  a  great  many  other  places  in 
this  country.  Brooklyn  experimented  on  a 
small  scale  with  the  fill-and-draw  method 
and  with  the  first  of  the  two  methods  given 
in  the  Public  Health  Service  patent.  A 
paper  upon  these  experiments  was  read  by 
W.  T.  Carpenter  at  Lakewood,  N.  J.,  on 
Dec.  3,  before  the  New  Jersey  Sanitary 
Association.  Apparently  none  of  the  other 
experiments  have  as  yet  proceeded  to  a 
point,  where  publication  of  results  is  con- 
sidered advisable. 

A  judicial  appraisal  of  the  process  at  the 
present  time  is  not  easy.  There  are  too 
many  unsolved  problems  involved.  How- 
ever, an  appraisal  will  be  attempted  by 
discussing:  First,  the  unsolved  problems, 
and  second,  the  advantages  of  the  method  if 
these  problems  be  solved. 

The  unsolved  problems  include:  (1)  The 
winter-weather  problem.  (2)  The  plant- 
supervision  problem.  (3)  The  sludge  prob- 
lem.    (4)  The  cost  problem. 

The  winter-weather  problem  may  resolve 
itself  in  one  of  two  ways :  It  may  prove  that 
the  process  will  be  economically  possible  in 
any  part  of  this  country,  or  that  it  will 
be  applicable  only  for  cities  where  the  sew- 
age throughout  the  year  remains  above  a 
certain  critical  temperature.  In  this  con- 
nection it  should  be  stated  that  the  tem- 


perature of  the  sewage  itself  will  likely  be 
a  greater  controlling  factor  than  the  tem- 
perature of  the  air  introduced,  as  the  air 
can  probably  be  heated  sufficiently  at  a  low 
cost.  The  nearer  the  outfall  sewer  is  to  the 
center  of  population,  the  more  likely  will 
the  sewage  remain  throughout  the  year 
above  the  critical  temperature,  and  hence 
the  more  likely  will  the  activated-sludge 
process  be  possible  for  that  city. 

The  plant-supervision  problem  is  an  al- 
most entirely  unknown  quantity  for  the  new 
method.  The  lack  of  intelligent  supervision 
of  sewage-treatment  plants  in  general  has 
often  been  discussed  in  engineering  peri- 
odicals and  in  text-books,  and  it  is  unfor- 
tunately an  extremely  pertinent  subject  for 
discussion.  It  seems  probable,  from  the 
nature  of  the  activated-sludge  process,  that 
it  will  require  more  intelligent  supervision 
than  most  processes  that  have  hitherto  been 
in  use.  This  is  so,  primarily,  because  of 
the  comparative  ease  with  which  the  sludge 
tends  to  lose  its  "activated"  properties. 
The  neglect  of  any  one  of  a  number  of 
factors,  such  as  air  supply,  sludge  percent- 
age, or  detention  period,  will  cause  this  loss 
of  "activation."  Should  the  process  come 
into  general  use,  it  seems  probable  that  in 
any  plant  where  a  sufficiently  high  standard 
of  supervision  does  not  obtain  poor  oper- 
ation will  at  times  occur  and  the  eflluent  be 
below  the  required  standard.  In  general, 
therefore,  it  is  probably  true  that  the  suc- 
cessful application  of  this  new  process  will 
enforce  a  higher  standard  of  supervision. 
The  necessity  for  such  higher  standard 
should  be  viewed  by  communities  as  a  dis- 
tinct advantage  rather  than  as  an  evil,  as  it 
will  help  to  keep  that  part  of  the  public 
works  above  the  influence  of  the  political 
element. 

The  sludge  problem  cannot  as  yet  be  said 
to  be  definitely  solved.  It  has  been  demon- 
strated that  activated  sludge  has  a  higher 
fertilizing  value  than  ordinary  sewage 
sludge,  and  this  fact  has  caused  such  firms 
as  Armour  &  Company  and  Sulzberger  & 
Sons  Company  to  begin  an  active  investi- 
gation of  the  process.  The  cost  of  realiz- 
ing this  fertilizer  value,  however,  depends 
largely  upon  the  cost  of  removing  the  moi.s- 
ture,  and  this  is  the  feature  regarding  which 
no  final  figures  are  yet  available. 
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The  cost  problem  is  obviously  related  to 
each  of  the  three  foregoing  problems,  but 
it  is  related  much  more  intimately  to  the 
air  problem.  The  greater  portion  of  the 
cost  of  the  activated-sludge  process,  exclu- 
sive of  sludge  handling,  lies  in  the  cost 
of  air  compression.  Probably  at  least  $3 
of  the  $5  cost  figure  given  by  Mr.  Hatton 
refers  to  air  cost.  If  this  cost  estimate  is 
based  on  power  at  %  cents  or  less  per  kilo- 
watt-hour it  is  obvious  that  for  a  great 
many  communities  which  are  not  able  to 
secure  power  at  less  than  1  '2  cents  the  cost 
of  sewage  treatment  by  the  activated-sludge 
method  will  be  $8  or  more  per  million  gal- 
lons, exclusive  of  sludge-handling  costs.  It 
is  highly  desirable,  therefore,  that  the  cost 
of  the  process  be  reduced  still  further,  and 
the  most  fruitful  point  of  attack  would  seem 
off-hand  to  be  the  air  cost. 

If  it  be  assumed  now,  for  purposes  of 
discussion,  that  all  of  the  above  problems 
will  be  solved — that  winter  weather  will 
not  prohibitively  retard  the  biologic  forces 
involved,  that  adequate  supervision  will  be 
provided,  that  the  sludge  problem  will  be 
successfully  solved,  that  the  total  cost  of 
treatment  is  brought  within  the  means  of 
the  average  community — it  is  pertinent  to 
consider  the  advantages  of  the  new  method 
compared  with  others. 

The  following  will  probably  be  its  most 
important  advantages:  (1)  Ability  to  con- 
trol the  quality  of  the  effluent.  (2)  Lack 
of  odor  development.  (3)  Small  plant  area. 
(4)  Low  first  cost. 

If  we  assume  that  the  plant  has  ade- 
quately intelligent  supervision  and  that  it 


is  designed  with  a  sufficiently  flexible  air 
supply,  it  will  be  comparatively  easy  to 
regulate  the  quality  of  the  effluent  to 
current  requirements.  This  is  not  so  true 
of  a  plant  composed  of  Imhoff  tanks  and 
sprinkling  filters.  In  the  latter  case  the 
sprinkling  filters  must  be  designed  suffi- 
ciently large  to  be  capable  of  delivering  the 
highest  quality  of  effluent  that  will  be  re- 
quired at  any  time.  The  cost  of  flexibility 
in  such  a  plant  is  therefore  first  cost,  which 
is  a  constant  expense.  In  the  activated- 
sludge  method  the  cost  of  flexibility  is  prin- 
cipally operation  cost,  since  the  quality  of 
the  effluent  may  be  largely  controlled  by 
varying  the  rate  of  air  introduction.  This 
advantage  of  the  new  method  is  more  im- 
portant than  may  appear  at  first  sight. 
There  are  many  communities  for  which  the 
sewage-treatment  problem  involves  simply 
nuisance  prevention.  For  such  communi- 
ties it  will  be  unnecessary  to  deliver  as  pure 
an  effluent  in  cold  weather  as  in  warm 
weather,  and  for  them  the  ability  to  regulate 
the  quality  of  the  effluent  by  means  of  a 
variable  operating  expense  (which  is  never 
more  than  is  actually  required),  rather  than 
by  means  of  a  constant  first-cost  expense 
(which  is  for  part  of  the  year  excessive), 
will  be  an  unmistakable  advantage. 

The  new  method  does  not  appear  to  de- 
velop objectionable  odors  in  any  part  of  the 
process,  if  we  make  a  slight  reservation  in 
the  matter  of  sludge  treatment,  regarding 
whose  odor  characteristics  we  are  not  as  yet 
finally  informed. 

It  is  definitely  established  that  the  new 
method  wiH  require  much  less  plant  area 


than  present  methods  delivering  a  corre- 
sponding quality  of  effluent.  This  will  re- 
duce the  cost  of  land  per  unit  of  sewage 
flow  to  a  much  lower  plane  of  importance 
and  will  make  it  possible  to  select  sites 
nearer  the  center  of  population,  thus  re- 
ducing the  length  of  outfall  and  increasing 
the  freshness  of  the  sewage. 

The  relatively  low  first  cost  of  the 
method  is  primarily  due  to  the  fact  that 
its  "cubic  performance"  (for  definition  of 
term  see  Engineering  Record,  Dec.  18, 
1915,  page  751)  is  much  higher  than,  for 
example,  that  of  sedimentation  and  sprink- 
ling filtration.  The  daily  cubic  perform- 
ance of  the  activated-sludge  method  will 
probably  be  about  two  or  three  volumes 
of  sewage  per  volume  of  device,  whereas 
the  sprinkling  filter  method  has  a  daily 
cubic  performance  of  only  about  0.5  to  0.7 
volumes  of  sewage  per  volume  of  device. 
Other  factors  such  as  the  lessened  land  area 
and  the  lessened  length  of  outfall  sewer 
also  help  to  reduce  the  first  cost.  Low  first 
cost  is  important,  because,  for  a  great  many 
communities  the  economic  limit  is  not  de- 
termined by  annual  cost  but  rather  by  bond 
issue,  and  for  such  cities  it  will  be  finan- 
cially easier  to  install  a  "low  first  cost — 
high  operating  cost"  system  than  a  "high 
first  cost — low  operating  cost"  system. 

Evidently  then  the  process  deserves  the 
most  painstaking  investigation.  Its  poesi- 
bilities  appear  to  be  very  large.  If  the 
present  difficulties  can  be  overcome,  we 
shall  have  added  to  engineering  knowledge 
a  valuable,  if  not  the  most  valuable,  method 
of  disposing  of  liquid  wastes. 


Leading  Situations  in  the  Waterworks  Field 


DURING  the  year  which  has  just 
passed,  events  of  some  significance 
have  transpired  in  two  cities  of  large 
population,  in  which  the  supply  of  water 
is  not  under  municipal  ownership — Denver 
and  San  Francisco.  In  both,  there  has  been 
either  decided  or  under  trial  litigations 
that  are  the  aftermath  of  efforts  to  settle 
by  agreement  controversies  of  long  stand- 
ing, and,  occasionally  in  their  history,  of 
intense  bitterness  of  feeling.  Litigation 
has  followed  upon  the  rejection  by  the  citi- 
zens, in  one  case,  of  a  plan  proposed  by  a 
business  organization,  in  the  other,  requir- 
ing a  two-thirds  vote,  of  an  agreement  be- 
tween the  city  administration  and  the  water 
company.  In  neither  instance  is  it  likely 
that  this  last  word  will  drive  the  citizens 
to  the  construction  of  new  plants,  to  the 
wasteful  duplication  of  serviceable  prop- 
erty, a  possibility  only,  with  the  continued 
existence  of  exaggerated  passion,  of  the 
passing  away  of  which  there  are  strong 
evidences. 

In  Denver,  following  upon  the  rejection 
by  the  citizens  of  a  plan  for  the  appraisal 
of  the  company's  property  for  purchase, 
the  City  Commission  passed  an  ordinance 
for  a  schedule  of  rates  which   had  been 


drafted  by  the  Public  Utilities  Commission 
and  had  been  regularly  initiated  under  the 
terms  of  the  charter.  The  company  sought 
injunctive  relief  in  the  U.  S.  District 
Court. 

The  special  master,  appointed  to  hear  the 
issues,  made  a  valuation  of  $13,415,899, 
found  that  the  rates  under  the  ordinance 
would  yield  a  return  of  3.64  per  cent  upon 
that  valuation,  and  found  that  such  rate 
was  "not  a  fair  or  just  return  for  the  use 
of  the  property  of  the  water  company  by 
the  public."  The  report  has  not  been  ap- 
proved by  the  court,  pending  arguments 
on  exceptions  to  be  heard  in  January. 

From  the  valuation,  "for  rate-making 
purposes,"  the  master  excluded  the  item  of 
pavement  over  mains,  on  the  authority  of 
the  U.  S.  Supreme  Court  in  the  case  of 
Des  Moines  Gas  Company  vs.  City  of  Des 
Moines,  and  included  the  sum  of  $800,000 
for  "going  concern  value"  on  the  same 
authority,  setting  forth  that  the  valuation 
of  the  physical  property  had  been  estimated 
"as  if  the  plant  were  about  to  commence 
serving  the  public,  with  its  business  yet  to 
be  established."  As  the  property  was  "an 
assembled  and  established  plant  doing  busi- 
ness and  earning  money,"  that  "property 


right"  had  to  be  added  to  the  valuation. 

No  additional  sum  was  allowed  for  serv- 
ice connections,  for  preliminary  expenses 
and  organization,  nor  for  working  capital. 

For  water  rights,  the  master  found  a 
value  of  $2,947,617,  determining  that  these 
water  rights  were  in  the  ownership  of  the 
company  and  not  in  the  consumers,  as  had 
so  clamorously  been  contended  in  this  par- 
ticular instance. 

Should  the  court  adopt  the  master's  re- 
port, it  is  not  improbable  that  it  may  form 
the  basis  of  a  final  solution  of  the  prolonged 
controversy.  It  finds  the  property  to  be  in 
excellent  condition,  and  states  that  "a  new 
plant  capable  of  serving  the  public  with 
like  efficiency  cannot,  according  to  the  evi- 
dence, be  built  for  $13,415,899." 

The  Public  Utilities  Commission  has 
made  no  progress  with  the  construction  of 
a  new  plant,  to  be  owned  by  the  city,  which 
they  were  directed,  in  1910,  to  build  at  a 
cost  not  to  exceed  $8,000,000.  Recently,  a 
contract  was  let  by  the  commission  for  the 
surveys  for  such  new  plant,  and,  soon  there- 
after, the  commission  contracted  to  pur- 
chase 1  reservoir  and  irrigation  canal  for 
$1,050,000,  which  contract  was  immediately 
met  with  injunction  proceedings  and  a  num- 
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ber  of  lawsuits  attacking  the  ability  of  the 
assignor  to  convey. 

The  valuation  found  by  the  master  has 
special  interest  to  the  engineering  profes- 
sion, because  of  its  indorsement  of  that 
found  by  the  board  of  engineers  appointed 
in  1907  to  make  an  appraisal  of  the  same 
property.  The  board  consisted  of  Messrs. 
Hazen,  Freeman,  Harrison,  Holman  and 
Stearns,  and  submitted  a  majority-report 
valuation  of  $14,400,000,  for  purchase. 
The  substantial  agreement,  considering 
progressive  depreciation,  betterments  and 
exclusion  of  certain  items  for  rate-making, 
is  a  vindication  of  the  much-assailed  find- 
ing of  the  engineers,  and  especially  so,  in 
the  matter  of  water  rights,  valued  by  the 
engineers  at  $2,845,925,  and  by  the  master 
at  $2,947,617. 

In  San  Francisco,  the  standing  master 
in  chancery  is  now  hearing  testimony  on 


the  ordinance  rates,  established  by  the  Board 
of  Supervisors  since  1907.  These  rates  have 
been  imposed,  annually,  under  the  charter, 
injunction  has  been  regularly  secured  by 
the  Spring  Valley  Water  Company,  and 
over  $2,000,000  is  now  impounded  in  court, 
pending  this  court  decision.  The  submis- 
sion of  evidence  has  continued  since  early 
in  July  and  will  probably  continue  for  some 
months. 

Failing  to  secure  the  approval  of  two- 
thirds  of  the  vote  at  an  election  held  in 
April  last,  on  the  agreement  to  purchase 
the  property  for  $34,500,000,  made  between 
the  city  administration  and  the  company, 
it  is  probable  that  proceedings  in  condem- 
nation, in  all  likelihood  to  be  heard  by  the 
State  Railroad  Commission,  will  follow 
upon  the  report  of  the  master  in  the  rate 
cases. 

Meantime,  beyond  building  a  small  diver- 


sion dam  and  awarding  a  contract  for  the 
construction  of  a  railroad  leading  to  the 
dam  site  in  the  Hetch  Hetchy  Valley,  the 
city  has  made  no  serious  movement  toward 
the  construction  of  the  new  waterworks 
from  the  Tuolumne  River,  under  the  pow- 
ers granted  to  it  by  the  Raker  Bill.  Re- 
cently, the  mayor  vetoed  the  resolution  of 
the  Board  of  Supervisors  to  dispose  im- 
mediately of  145,000,000  bonds  for  the 
Hetch  Hetchy  project. 

In  both  cases,  the  progress  toward  actual 
municipal  ownership  is  still  tortoise  slow. 
In  neither  case  are  the  conditions  favorable 
to  rapid  consummation  of  such  policies; 
in  both,  and  in  Denver  particularly  so,  there 
is  evidence  of  a  saner  realization  of  the 
responsibilities  such  policies  involve,  and 
a  growing  disposition  to  a  more  just  and 
reasonable  attitude  toward  the  water 
companies. 


Irrigation  in  1915 


IN  THE  IRRIGATION  FIELD  the  year 
just  passed  has  brought  little  or  no  de- 
velopment of  moment.  With  projects  gen- 
erally only  partially  taken  up  and  practically 
none  on  a  paying  basis,  neither  the  govern- 
ment nor  the  private  interests  could  be 
expected  to  engage  in  new  work.  That 
which  has  been  done  has  been  in  the  way 
of  completing  projects  already  well  along. 

Conditions,  moreover,  are  only  a  trifle 
more  hopeful  than  they  were  a  year  ago. 
Settlers,  generally,  have  not  yet  worked  out 
their  salvation,  and  the  financial  responsi- 
bility of  the  government,  in  the  case  of  pub- 
lic projects,  and  of  promoting  companies, 
in  the  case  of  private  ventures,  is  not  yet 
at  an  end.  The  condition  of  the  settlers, 
however,  is  improving  and  on  some  projects 
the  real  farmers  are  able  to  see  the  light, 
though  the  professional  agitators  are  un- 
willing to  admit  it  and  are  as  loud  as  ever 
in  protesting  the  hopelessness  of  irrigation 
farming. 

The  effort  to  repudiate  the  obligations  to 
the  government  seems  not  to  have  lessened 
during  the  year,  though  it  must  be  distinctly 
borne  in  mind  that  in  times  past  as  well  as 
now  the  clamor  comes  from  the  specula- 
tive element  rather  than  from  the  real 
farmers.  This  does  not  mean  that  the  lat- 
ter have  not  had  very  great,  and  in  some 
cases  insurmountable,  difficulties.  It  does 
mean,  however,  that  on  the  whole  those 
who  were  fitted  for  the  work  and  have  toiled 
faithfully  are  in  as  good  a  condition  as  one 
might  expect,  and  are  not  peddling  their 
troubles  in  the  press  and  on  the  street.  Ir- 
rigation farming  is  development  work,  simi- 
lar to  the  establishment  of  a  business  or 
of  a  manufacturing  enterprise.  One  must 
expect  a  period  of  hard  work,  many  dis- 
appointments and  discouragements,  and  a 
goodly  percentage  of  failures.  To  expect 
otherwise  is  to  invest  irrigation  farming 
with  a  magic  charm,  differentiating  it  from 
all  other  development  work. 


The  twenty-year  extension  law,  passed  in 
1914,  should  now  presumably  be  operative, 
but  every  effort  is  being  made,  on  some 
projects  at  least,  to  postpone  the  date  when 
it  is  made  effective  and  the  first  payment 
will  be  due.  In  cases  there  may  be  warrant 
for  such  postponement,  but  those  loudest  in 
advocating  it  are  the  speculators  who  have 
unloaded  their  holdings  on  present  owners 
and  who  know  that  repayments  to  them 
will  be  delayed  if  the  government  steps  in 
and  demands  its  first  installment. 

One  would  be  more  likely  to  take  an  atti- 
tude favorable  to  postponement  were  it  not 
quite  clear  that  strenuous  efforts  are  being 
made  to  repudiate  as  large  a  part  of  the 
debt  to  the  government  as  possible.  The 
proceedings  before  some  of  the  boards  of 
reviews,  which  have  been  in  session  during 
the  year,  aiming  to  decide  as  to  the  fairness 
of  charges  against  the  projects,  have  been 
disgraceful  orgies.  With  a  lack  of  con- 
science that  is  positively  astounding,  ef- 
forts have  been  made  to  have  the  settlers 
relieved  of  almost  every  possible  item  of 
cost  regarding  which  a  clever  lawyer  could 
raise  a  question.  Moreover,  it  is  plainly 
said  on  the  projects  that  if  the  fight  is  kept 
up  long  enough  the  government  will  even- 
tually give  the  works  to  the  settlers  and 
expect  nothing  in  return.  With  this  feeling 
existing,  one's  temper  is  naturally  not  over 
generous.  Unfortunately  the  bona  fide 
hard-working  farmer  must  suffer  for  the 
sins  of  the  agitators,  through  whose  wail- 
ings  the  attitude,  or  supposed  attitude, 
principally  becomes  knovra. 

One  bright  ray  appears  on  the  horizon — 
a  disposition  to  make  a  fair  and  full  in- 
vestigation of  conditions  as  they  actually 
exist,  with  a  view  to  supplying  the  needed 
remedy.  Such  views  are  those  expressed  by 
Dr.  Elwood  Mead  before  various  confer- 
ences during  the  year  and  in  the  article 
by  Edward  Gillette  in  the  issue  of  the  Engi- 
neering Record  of  Dec.  25,  page  789.    This 


view — as  to  the  necessity  for  a  full  and  im- 
partial study  of  conditions  in  an  arid  West 
— is  finding  many  advocates  at  present  and 
deserves  to  be  supported. 

When,  however,  the  discussions  favorable 
to  such  an  investigation  result  in  advocacy 
of  a  rural-credit  system  to  be  applied  to 
the  irrigation  districts,  without  qualifica- 
tion as  to  the  conditions  of  its  applica- 
tion, one  must  dissent.  Rural-credit  sys- 
tems when  they  come,  under  either  state 
or  federal  auspices,  should  be  generally  ap- 
plied and  not  merely  restricted  to  irrigation 
projects.  Moreover,  so  far  as  the  U.  S. 
Reclamation  Service  projects  are  concerned, 
no  greater  mistake  could  be  made  than 
to  place  a  rural-credit  system  under  the 
direction  of  the  service.  If  in  addition  to 
the  expenditures  by  the  government  in  the 
engineering  work,  money  were  advanced  to 
settlers  for  stock  and  improvements  there 
would  be  all  the  more  reason  for  the  agita- 
tors continuing  their  campaign,  for  the 
stakes  would  be  larger.  If,  on  the  other 
hand,  the  money  were  loaned  by  a  banking 
department  of  the  government,  the  settlers 
would  appreciate  that  they  would  have  to 
meet  their  obligations  both  as  to  interest 
and  principal. 

While-,  therefore,  the  Engineering  Record 
is  heartily  in  favor  of  a  rural-credit  system, 
it  feels  that  it  must  be  of  broad  application 
and  must  be  administered  under  banking 
conditions. 

While  much  activity  in  the  way  of  con- 
struction cannot  be  expected  during  the  new 
year,  funds  will  probably  be  available  for 
strengthening  old  enterprises  and  curing 
cripples.  In  fact,  there  is  good  reason  for 
believing  that  considerable  sums  will  be 
spent  in  the  West  in  1916  in  this  way.  A 
year  hence  still  further  progress  should 
have  been  made  toward  making  existing 
projects  pay,  though  it  is  useless  to  hope 
for  really  satisfactory  conditions  by  the  end 
of  another  twelvemonth. 
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Record-Breaking  Bridge  Work  in  1915 


WHILE  there  has  been  no  distinctive 
technical  development  in  the  struc- 
tural-steel field  during  the  past  year,  sev- 
eral record-breaking  structures  have  been 
under  way  or  brought  to  completion.  Two 
long  steel-arch  bridges  have  been  closed, 
one  the  longest  arch  in  the  world,  and  the 
other  the  third  longest.  The  desired  prog- 
ress in  the  construction  of  the  Quebec 
bridge,  containing  the  world's  longest  span, 
1800  ft.,  has  been  made,  the  schedule  for 
the  working  season  of  1915  being  completed 
as  planned  by  Nov.  9. 

About  32,000  tons  of  steel  were  placed  in 
the  Quebec  bridge  this  season  in  somewhat 
over  six  months.  The  work  included  the 
erection  of  the  falsework  on  the  south  shore, 
the  south  515-ft.  cantilever  arm  and  main 
posts,  part  of  the  north  anchor  arm  and 
the  580-ft.  north  cantilever  arm.  This 
means  that  about  44,000  tons  of  the  total 
63,000  tons  of  steel  in  the  bridge  have  been 
erected.  The  double  pins  at  the  joints, 
driven  in  two  or  three  minutes  each,  the 
extreme  accuracy  of  the  shop  work,  the 
yard-assembly  reaming  and  the  excellent 
field  appliances,  including  flying  falsework 
and  electrically  operated  travelers,  all  con- 
tributed to  rapid  work.  While  the  record 
day's  tonnage  in  1914  was  410  for  one  trav- 
eler, in  1915  the  figure  was  670. 


The  tonnage  erected  in  the  construction 
of  the  record-breaking  977V2-ft.  Hell  Gate 
arch  is  naturally  relatively  small  when  com- 
pared with  the  Quebec  structure.  The  work 
progressed  with  no  special  attempt  at  speed, 
and  arch  closure  was  successfully  accom- 
plished on  Oct.  1,  or  four  months  after  work 
on  the  main  arches  began.  In  that  time 
13,000  tons  were  placed.  There  is  every 
prospect  that  by  the  end  of  the  year  all 
of  the  steel  in  the  floor  will  be  in  position; 
in  that  event  19,000  tons  will  have  been 
erected  in  seven  months.  During  the  erec- 
tion of  the  plate  girder  approach  spans  for 
this  bridge,  a  world's  record  of  1504  tons 
of  steel  placed  in  one  day  was  made  on 
March  8. 

Another  steel  arch,  the  third  longest  in 
the  country,  but  of  much  lighter  construc- 
tion than  the  Hell  Gate,  was  successfully 
closed  in  Cleveland.  The  591-ft.  arch  span 
with  double-deck  floor  was  erected  in  a  lit- 
tle over  three  months — from  July  29  to 
Nov.  5.  Closure  was  made  Oct.  8,  by  the 
use  of  screw  toggles  and  telephone  control, 
in  about  1  hr.  50  min.,  while  the  correspond- 
ing closure  operations  for  the  Hell  Gate 
arch,  in  which  hydraulic  jacks  were  used 
for  the  adjustment,  required  about  IVt  hr. 

In  both  the  Quebec  and  the  Hell  Gate 
bridges,  special  safety  appliances  were  used 


in  the  erection,  with  the  gratifying  record 
of  practically  no  accidents  on  work  of  monu- 
mental and  unprecedented  character.  This 
was  accomplished  through  the  use  of  well- 
protected  riveting  stages  and  solid  pin-driv- 
ing or  working  platforms,  and  marks  a  new 
era  in  bridge  erection. 

Of  the  other  record-breaking  spans  under 
construction,  the  erection  of  the  super- 
structure of  the  Sciotoville  riveted  con- 
tinuous truss  bridge  of  two  750-ft.  spans 
has  not  yet  been  started,  while  the  longest 
simple  truss  span,  720  ft.,  in  the  Metropolis 
Bridge,  will  not  be  erected  until  next 
spring.  The  Tunkhannock  viaduct,  the 
world's  largest  reinforced-concrete  bridge, 
240  ft.  high,  was  completed  and  put  in 
service  Nov.  7. 

In  spite  of  the  two  months'  delay  in  start- 
ing, due  to  high  water,  the  superstructure 
of  the  Harahan  cantilever  bridge  over  the 
Mississippi  River  at  Memphis  has  been 
rapidly  placed.  The  fixed  span  has  just  been 
swung  and  the  anchor  arm,  one  cantilever 
arm  and  one-half  of  the  suspended  span  on 
the  Memphis  end  have  been  erected. 

The  progress  on  these  large  structures 
and  the  successful  completion  of  the  steel 
erection  on  the  longest  arch  span  in  the 
world  mark  the  year  1915  as  notable  in 
structural  hi.story. 


Valuation — Its  Present  Status 


A  FEW  YEARS  AGO  the  valuation  prob- 
lem was  in  the  main  treated  by  engi- 
neers as  a  subject  for  dispassionate  scien- 
tific investigation,  and  the  attempt  was  be- 
ing made  to  formulate  a  set  of  fundamental 
principles  applicable  to  all  utilities.  Now 
the  scientific  investigation  has  been  dis- 
rupted by  a  grim  battle  for  the  inclusion 
or  rejection  in  the  inventory  of  items  in- 
volving millions  of  dollars.  The  federal 
valuation  of  the  carriers,  which  even  two 
years  ago  was  scarcely  taken  seriously,  has 
become  a  great  fact.  It  occupies  most  of 
the  picture  and  its  problems  are  clamoring 
loudest  for  attention.  At  the  same  time  the 
non-engineering  theorists  have  been  indulg- 
ing in  a  riot  of  generalities,  resisted  little 
by  the  engineering  profession.  Engineers 
as  a  body,  following  the  failure  of  the 
special  committee  of  the  American  Society 
of  Civil  Engineers  to  produce  an  acceptable 
code,  have  virtually  stood  still  while  the 
procession  has  moved  by  under  other  direc- 
tion, until  now  their  right  is  being  chal- 
lenged in  some  quarters  even  to  discuss  the 
larger  problems. 

One  thing  much  needed  's  a  rational  clas- 
sification of  utilities  and  the  principles  ap- 
plying thereto  in  order  to  offset  the  sweep- 
ing generalizations  of  theorists  who  see  no 


difference  between  a  railroad  and  a  gas 
plant,  and  know  nothing  of  practical  operat- 
ing difficulties.  Specific  matters  that  are 
pressing  for  consideration  are  depreciation 
and  the  depreciation  reserve,  the  intangi- 
bles, and  the  reproduction  cost  of  railroad 
land.  The  question  of  unearned  increment 
is  highly  important,  but  as  that  is  founded 
upon  the  very  status  of  the  utility  with 
respect  to  the  public,  pure  theorists,  econo- 
mists and  the  lawyers  will  probably  exer- 
cise the  greatest  influence  in  determining 
the  answer. 

The  land  question  is  being  handled  by  the 
railroads  strictly  from  the  legal  point  of 
view.  This  is  unfortunate.  The  lawyers 
bow  to  a  decision  which  many  engineers  be- 
lieve was  the  inevitable  renult  of  faulty  pres- 
entation of  a  particular  case.  Because  in 
the  Minnesota  rate  case  Justice  Hughes  re- 
jected pyramided  multipliers,  the  railroads 
admit  that  all  multipliers  are  illegitimate- 
saying  which  they  disguise  them  under 
other  forms,  because  there  is  no  other  way 
by  which  to  arrive  at  reasonable  repro- 
duction land  values.  It  woiild  be  better  to 
carry  the  multiplier  issue  to  the  Supreme 
Court  again,  undisguised  but  properly  sup- 
ported, and  in  a  case  where  the  main  issue 
is  joined  on  this  point,  and  then  rely  on 


the  reasonableness — nay,  inevitableness — of 
their  use  for  victory. 

Up  to  last  spring  the  "other  values  and 
elements  of  value"  called  for  by  Congress 
floated  around  like  a  will-o'-the-wisp.  They 
were  frequently  mentioned,  but  seemingly 
nobody  had  ever  seen  them.  At  the  confer- 
ence last  May  they  were  suddenly  produced 
— five  of  them — by  the  railroads.  One 
proved  to  be  an  old  friend,  "going  value." 
Some  said  the  other  four — value  of  unity 
of  use  and  connected  operation,  location 
value  with  respect  to  traffic,  location  value 
with  respect  to  operation,  and  franchise 
value — looked  so  much  alike  that  their  own 
parents  could  not  tell  them  apart.  The 
railroads  could  not  always  distinguish  them, 
and  admitted  that  they  had  no  scales  to 
weigh  them. 

This  journal  would  like  to  see  going  value 
put  in  its  proper  place  as  a  tangible  item, 
as  real  as  crossties  when  defined  as  de- 
velopment cost,  and  readily  estimated.  The 
other  four  elements  could  probably  be  re- 
tired, with  advantage  to  the  railroad  cause. 
Considering  two  competitive  railroads,  the 
advantage  of  one,  in  respect  of  each  of  these 
other  elements,  can  only  equal  the  disad- 
vantage- of  the  other,  and  the  algebraic  sum 
of   all   of   these  elements   throughout  the 
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country  will  be  zero.  The  interdependence 
of  railroad  rates  has  been  pointed  out  by 
Director  Prouty  of  the  Division  of  Valua- 
tion. Certainly  no  individual  railroad  of 
any  considerable  length,  whatever  its  value, 
can  base  its  rates  solely  on  that  value.  The 
country's  rate  structure  is  like  a  thick  heavy 
fabric — a  carpet,  if  you  will.  No  single 
thread  or  small  section  can  be  dealt  with  in- 
dependently. The  sum  of  the  valuations 
over  a  large  area  must  be  used  to  deter- 
mine whether  the  fabric  over  that  area  shall 
be  bodily  raised  or  lowered.  Manifestly, 
then,  intangibles  that  cancel  out  in  the  addi- 
tion have  no  significance. 

Granted  the  foregoing,  tliere  still  remains 
the  question, whether  the  intangibles  of  real 
value  enjoyed  by  the  local  monopoly,  by 
virtue  of  its  being  protected  against  compe- 
tition, are  entitled  to  inclusion  in  fair  value 
for  rate  purposes.  This  applies  to  water- 
works, lighting  plants,  short  railroads  and 
numerous  other  utilities.  There  is  need  for 
a  more  thorough  analysis  of  this  problem. 

The  depreciation  question  is  as  far  from 
settlement  as  ever.  This  journal  firmly 
believes  that  the  railroads  are  right  in  their 
contention  that  with  proper  maintenance 
depreciation  should  not  be  deducted  for  rate- 
making  purposes,  and  has  supported  the 
railroad  argument  for  considering  the 
whole  track  as  the  unit,  and  not  the  ties, 
rails  and  spikes.  Nevertheless,  with  the 
Division  of  Valuation  feeling  that  the  law 
compels  it  to  record  estimated  condition 
per  cent  and  accrued  depreciation  for  indi- 


vidual units,  the  railroads  are  evidently 
standing  in  their  own  light  in  opposing  this. 
There  are  many  possible  uses  of  the  valua- 
tions, and  different  values  attach  to  differ- 
ent uses.  The  railroads  are  arguing  for 
one  value  only,  but  surely  the  railroad 
itself,  in  purchasing  a  branch  line,  would 
not  be  indifferent  to  condition  per  cent, 
or  the  existence  or  non-existence  of  re- 
newal funds.  The  possible  hardship  for  the 
railroads  is  not  in  the  recording  of  accrued 
depreciation,  but  in  its  deduction  in  deter- 
mining a  basis  for  rates. 

It  seems  to  the  Engineering  Record  that 
the  time  has  arrived  for  more  consideration 
of  the  depreciation  reserve.  All  agree  that 
earnings  should  cover  necessary  renewals. 
Opinions  differ  as  to  the  extent  to  which 
this  should  be  done  by  the  forehanded  ac- 
cumulation of  renewal  funds  throughout 
the  lives  of  the  perishable  parts,  and  as  to 
the  significance  of  the  status  of  such  funds 
prior  to  the  time  they  are  needed.  Perhaps 
one  difficulty  is  that  in  all  the  discussion  of 
reserves  we  are  dealing  with  something 
that,  as  far  as  railway  road  accounts  are 
concerned,  has  not  existed,  and  for  that 
reason  we  have  failed  to  note  the  problems 
that  would  arise  with  the  creation  of  re- 
serves. It  would  be  well  for  both  sides  to 
declare  more  fully  just  what  they  think 
ought  in  the  future  to  be  covered  by  ad- 
vance funds,  how  these  funds  should  be  cal- 
culated, to  what  extent  they  should  be  segre- 
gated, and  how  they  should  be  rated  in 
future  valuations. 


It  ia  probable  that  during  the  coming 
year  the  special  committee  of  the  American 
Society  of  Civil  Engineers  will  present  an- 
other report.  This  is  bound  to  be  inter- 
esting, owing  to  the  change  in  the  personnel 
of  the  committee  after  the  preliminary  re- 
port was  issued.  By  presenting  doctrines 
that  are  at  once  ethical  and  practical,  doc- 
trines that  the  society  at  large  will  accept, 
thereby  enabling  the  engineering  profession 
to  go  on  record  as  having  definite  views  on 
the  subject,  the  committee  can  do  much 
to  clarify  the  present  confused  situation. 
Two  years  ago,  before  the  material  side 
had  been  brought  into  prominence  by  the 
government's  gigantic  undertaking,  it  is 
likely  that  the  public  would  readily  have  fol- 
lowed the  leadership  of  the  engineers.  The 
task  of  gaining  such  leadership  is  far 
greater  now  than  then,  but  with  concerted 
action  it  can  be  done.  And  judging  from 
the  failure  of  those  leading  in  valuation 
discussions  to  sweep  away  pernicious  and 
unpractical  theories  on  the  one  hand,  and 
subserviency  to  legal  precedent  on  the  other, 
a  new  leadership  is  sorely  needed.  Charla- 
tans seeking  a  cheap  fame  by  railroad  bait- 
ing there  always  will  be,  but  by  and  large 
the  public  wants  the  truth,  and  will  deal 
fairly  if  the  views  of  agitators  are  properly 
exposed  by  those  who  see  clearly,  who  know 
their  subject  thoroughly  and  are  disposed 
to  be  fair.  Surely  no  other  group  is  so 
well  qualified  for  exposing  the  fallacies  and 
commanding  confidence  as  the  country's 
engineers. 


The  Hydroelectric  Field 


BUSINESS  stagnation  and  lack  of  proper 
legislation  are  responsible  for  a  prac- 
tical cessation  of  activity  in  the  hydro- 
electric field.  Projects  under  way  at  the 
beginning  of  the  year  were  completed,  but 
little  new  work  was  undertaken. 

Chief  interest  now  centers  in  pushing 
through  Congress  legislation  which  will 
invite  the  investment  of  capital  for  pro- 
jects on  navigable  streams  and  on  the  pub- 
lic .domain.  The  Adamson  and  the  Ferris 
bills,  upon  which  so  much  work  was  put 
in  the  last  Congress,  died  with  the  close 
of  the  session  on  March  4.  The  present 
Congress,  however,  will  probably  enact 
these  measures,  if  not  in  the  form  in  which 
they  finally  came  from  the  Senate  com- 
mittees early  this  year,  at  least  in  some 
modification,  and  likely  more  favorable  to 
investors  than  the  committee  measures 
were  when  they  died  last  March.  These 
measures  are  ever  so  much  better  than  the 
existing  rules  under  which  the  govern- 
ment grants  permission  for  hydroelectric 
development.  They  are  not,  however,  con- 
ducive to  the  greatest  activity  in  develop- 
ment in  their  present  shape  and  modifica- 
tion seems  desirable.  The  large  measure 
of  discretionary  power  vested  in  executive 
oflUcers  of  the  government  tends  to  deter 
capital,  while  the  rejection  of  payment  for 


appreciation,  if  the  government  should 
take  over  the  plant,  is  economically  un- 
sound, denying  to  the  investors  the  increase 
they  normally  expect  and  receive  in  con- 
nection with  ventures  not  dependent  upon 
government  franchise. 

The  wastage  of  power  is  now  nothing 
short  of  criminal,  particularly  since,  if  leg- 
islative conditions  were  favorable,  develop- 
ment would  certainly  proceed.  It  must  be 
granted  that  in  some  locations  market  for 
additional  power  does  not  at  present  exist, 
but  on  the  other  hand  there  are  localities 
where  development  could  proceed  with  full 
expectation  of  a  paying,  if  not  a  capacity, 
load  at  profitable  figures.  In  this  connec- 
tion the  government  itself  is  bringing  pres- 
sure to  bear  upon  Congress,  for  it  realizes 
that  the  time  may  come  when  nitrogen 
fixation  will  be  a  necessary  military  meas- 
ure. 

This  has  been  impressed  upon  the 
government  by  the  reports  of  tha  Secre- 
taries of  the  Interior  and  of  War.  More- 
over, Dr.  L.  H.  Baekeland,  member  of  the 
Naval  Advisory  Board  and  chairman  of  its 
committee  on  ordnance  and  explosives,  has 
reported  to  the  Secretary  of  the  Navy, 
advising  that  a  fixation  plant  be  built,  so 
that  a  staff  may  be  trained  in  the  neces- 
sary scientific  methods  and  act  as  a  nucleus 


for  the  extension  of  the  process  should 
military  necessity  so  require. 

With  pressure  coming  thus  from  both 
sides — from  the  capitalists  who  stand  ready 
to  invest  in  water-power  development  and 
from  the  government  departments — one 
may  safely  predict  that  hydroelectric  legis- 
lation which  will  unlock  the  present  wast- 
ing resources  is  nearer  at  hand  than  ever 
before.  This  is  particularly  so,  because  a 
great  amount  of  work,  in  which  engineers 
have  participated,  has  already  been  done 
on  the  needed  bills. 

Technically  there  is  but  little  to  record 
in  hydroelectric  progress.  Well  authenti- 
cated reports  indicate  that  new  records  for 
sizes  of  units  will  be  set  when  activity  is 
resumed.  Manufacturers  stand  ready  to 
make  guarantees  on  a  40,000-hp.  unit  under 
a  head  of  about  100  ft.  This  is  a  tremen- 
dous undertaking  and  speaks  volumes  for 
the  ability  and  courage  of  turbine  manu- 
facturers in  this  countrj'.  Speaking  gen- 
erally, one  cannot  look  in  the  next  few  years 
for  such  rapid  progress  as  was  experi- 
enced in  the  last  decade,  for  hydraulic  de- 
sign, then  in  embryo,  has  advanced  suflB- 
cien'lv  far  to  bring  about  standardization. 
Refinements  are  to  be  expected  but  radical 
departures  are  less  likely  than  in  the  im- 
mediate past. 
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Architectural  Possibilities  of  Reinforced  Concrete 
Shown  in  City  College  Stadium 

New  York  City  Structure,  Though  Comparatively  Small,  Has  Striking  Appearance 
—Curved  Seat  Tiers  and  Corridor  with  Ornamental  Columns  and  End  Pavilions 


UNUSUALLY  striking  in  general  ap- 
pearance is  the  recently  completed  sta- 
dium of  the  College  of  the  City  of  New 
York.  Designed'  with  structural  economy 
to  fit  the  given  location,  using  reinforced 
concrete  with  float  finish,  the  architectural 
treatment  in  classic  style  is  worthy  of  its 
commanding  situation  on  the  brow  of  a 
relatively  high  hill.  In  appearance  the 
structure  is  in  a  class  by  itself  when  com- 
pared with  other  college  stadiums  through- 
out the  country,  many  recently  completed 
and  described  in  the  Engineering  Record 
during  the  latter  part  of  the  year  1914. 
Although  relatively  small,  seating  about 
7000  as  compared  with  the  61,000  capacity 
of  the  Yale  Bowl,  the  New  York  stadium 
contains  several  unusual  features  in  addi- 
tion to  the  effective  architectural  plan.  Ex- 
pansion joints  are  introduced  every  30  or 
40  ft.  The  layout  of  the  columns  was  fa- 
cilitated by  the  use  of  rectangular  co-ordi- 
nates. Special  cantilever  beams  support 
the  upper  ends  of  the  central  stairs. 

CoNSTBUcnoN  Begun  in  1914 

Construction  was  begun  in  the  spring  of 
1914  and  the  main  structure,  including  the 
step-supporting  girders,  was  placed  by  De- 
cember of  that  year.  Some  of  the  float  fin- 
ish was  also  completed.  The  excavation  of 
the  rock  for  the  athletic  field,  which  con- 
sists of  a  level  rectangular  space  about  270 
X  460  ft.  containing  a  cinder  running  track 
1/5  mile  long,  together  with  a  baseball  dia- 
mond and  football  field,  did  not  begin  until 
September,  1914. 
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"The  Stadium  of  the  College  of  the  City 
of  New  York"  is  inscribed  in  the  upper  pan- 
els of  the  Amsterdam  Avenue  side  of  the 
new  structure,  which  is  located  on  a  lot  ex- 
tending about  460  ft.  from  136th  to  138th 
Streets,  and  about  350  ft.  from  Amsterdam 
Avenue  to  Convent  Avenue.  As  Amsterdam 
Avenue  runs  along  the  brow  of  a  hill  at 
this  point,  and  Convent  Avenue  is  about  30 
ft.  lower,  the  structure  was  designed  with 
sloping  seat  tiers  on  the  Amsterdam  Avenue 
side,  curving  in  plan  as  shown  and  sloping 
toward  the  east  to  the  field  level,  which  is 
about  the  same  level  as  Convent  Avenue. 

The  circular  rows  of  reinforced-concrete 
seats  are  constructed  in  sixteen  panels  be- 
tween radial  stairs  leading  to  the  main  cov- 
ered corridor.  This  corridor  is  inclosed  on 
the  outside  by  tile  walls  with  cement  finish, 
the  reinforced-concrete  columns  giving  rec- 
tangular panels  as  shovm  in  one  of  the  ac- 
companying photographs.  A  modern'  ren- 
aissance architectural  effect  was  produced 
by  the  row  of  cylindrical  columns  lining  the 
inner  edge  of  the  corridor,  and  the  treat- 
ment of  the  end  pavilion  and  corner  en- 
trance halls.  The  main  entrances  are  at 
each  Amsterdam  Avenue  comer,  and  the 
structure  is  practically  symmetrical  about 
its  center  line. 

At  each  end  of  the  main  corridors  a  two- 
story  pavilion  about  24  x  27  ft.  in  plan, 
containing  on  the  lower  floor  the  dressing 
rooms,  shower  baths,  etc.,  for  contestants, 
combines  utility  with  architectural  effect. 
The  height  of  the  roof  above  the  sidewalk 
level  on  Amsterdam  Avenue  is  about  24  ft., 
while  on  the  side  streets,  which  slope  at  a 
steep  grade  toward  the  east,  the  height  of 
the  end  pavilion  is  about  35  ft.  To  avoid 
the  construction  of  an  expensive  retaining 
wall  along  Amsterdam  Avenue,  an  earth 
backfill  was  used  after  the  columns  had 
been  constructed. 

Seat  Tiers  Carried  on  Columns 

Reinforced  -  concrete  columns,  carried 
down  to  solid  rock,  support  the  radial  seat 
girders  and  the  rear  corridors,  entrance 
halls  and  storage  and  toilet  rooms.  Sloping 
reinforced-concrete  beams,  detailed  as 
shown  on  the  sectional  drawing,  support  the 
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concrete  seat  tiers.  The  latter  span  about 
9  ft.,  varying  according  to  height  and  posi- 
tion, and  are  designed  as  simple  slabs  and 
beams  to  carry  a  total  live  load  of  90  lb.  per 
square  foot,  the  nearly  vertical  riser  portion 


Amsterdam    Avenue 

HAI^  PLAN — EXPANSION  JOINTS  ARE  LOCATED  EVERY  30  OR  40  FEET 
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ARCHITECTUBAL  DETAILS  OF  PAVILION 

acting  as  the  beam,  being  reinforced  by  one 
rod  top  and  bottom,  as  noted.  Stone  con- 
crete of  1:2:4  proportions,  designed  ac- 
cording to  the  New  York  building  code, 
was  used. 

The  seat  tiers  are  about  49  ft.  in  total 
width,  each  step  having  28-in.  tread  and  16- 
in.  rise.  No  permanent  seats  are  provided. 
The  slope  was  fixed  by  the  total  rise  and  the 
necessity  for  clear  lines  of  sight  from  each 
spectator  to  any  part  of  the  field.  The  in- 
terior four  panels  contain  special  boxes 
with  concrete  walls,  as  shown  in  the  photo- 
graphs and  plans. 

The  floors  of  the  entrance  halls  are  of 
steel  beam  and  cinder-concrete  slab  con- 
struction, while  the  corridor  floors  are  of 
6-in.  reinforced  concrete  between  rein- 
forced-concrete beams.  The  lower  concrete 
columns  are  square  or  rectangular,  rein- 
forced with  longitudinal  steel  rods  resting 
upon  steel  plates  as  noted,  while  the  upper 
cylindrical  columns  are  reinforced  with 
four  rods  and  wire  mesh  and  tied  into  the 
lower  by  the  four  %-in.  rods  shown  in  the 
section. 

Locating    Columns    by    Co-ordinates — 
Special  Cantilever  Beams 

The  fact  that  the  many  columns  support- 
ing the  curved  seat  banks  are  placed  on 
compound  curves  of  very  long  radii  made 
their  location  rather  difficult.    A  very  sat- 
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GENERAL  VIEW   SHOWS  ARCHITECTURAL  POSSIBILITIES  IN  REINFORCED  CONCRETE 


isfactory  scheme  was  adopted.  The  x  and  y 
co-ordinates  to  a  working  point  for  each 
column  were  computed,  using  the  building 
lines  as  axes  and  working  from  the  inter- 
section of  Amsterdam  Avenue  and  138th 
Street  as  the  origin  of  co-ordinates.  Plans 
showing  the  relation  of  the  sides  of  each 


column  to  its  working  point  were  drawn, 
and  the  forms  were  easily  placed  in  accord- 
ance therewith. 

The  sloping  radial  beams  supporting  the 
aisle  steps  are  carried  on  cross  beams  to  the 
adjacent  main  radial  beams.  In  the  interior 
panels,  where  the  boxes  occur,  it  was  neces- 


■  Expansion  Joint 


sary  to  cantilever  the  upper  ends  of  these 
beams  over  the  upper  supporting  girder,  as 
shown  in  one  of  the  drawings,  where  de- 
tails of  the  inclosing  walls  of  these  boxes 
are  also  indicated.  The  steps  are  thus  car- 
ried up  to  the  level  of  the  main  corridor. 

Expansion-Joint  Details 

Provision  against  temperature  stresses 
and  unsightly  cracks  has  been  made  by  ex- 
pansion joints  located  about  30  or  40  ft. 
apart,  as  shown  by  heavy  lines  in  the  plan 
view.  The  details  of  these  joints  in  floor 
and  roof  and  between  beams  and  columns 
are  shown  in  the  drawing.  The  lead  plates 
used  are  %  in.  thick  and  of  the  full  width 
of  the  bearing,  generally  6  in.  Openings  of 
%  in.  were  provided  at  all  joints,  but  were 
filled  with  Minwax  or  similar  compound  to 
keep  water  away  from  the  joints.  The  out- 
side joints  are  covered  by  bent  plates  of 
special  form  to  allow  expansion  and  yet 
show  a  relatively  flat  surface. 

Waterproofing  is  provided  at  the  wide 
concrete  cornice  on  the  roof,  to  prevent  the 
staining  of  the  ornamental  concrete  col- 
umns and  exterior  walls  below.  The  roof  is 
paved  with  tile,  and  stairways  from  the  en- 
trance halls  at  the  comers  give  access  to 
it.    The  paneled  effect  of  the  ceiling  over 


TYPICAL   SECTION   WITH   DETAILS  OF  SEAT  TIER  CONSTRUCTION   AND 


EXPANSION  JOINTS 
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the  main  corridors,  resulting  from  the 
beam-and-slab  construction,  can  be  clearlj' 
seen  in  picture  on  the  front  cover. 

The  field  was  excavated  1 V2  ft.  below  final 
grade  and  then  refilled  with  broken  stone, 
cinders  and  loam,  and  provision  for  ade- 
quate drainage  was  made  by  a  system  of 
tile  drains. 

The  architect  of  the  stadium  was  Arnold 
W.  Brunner,  and  Charles  Mayer  was  the 
designing  engineer.     The  general  contrac- 


Minnesota  Commission  OflFers 
Novel  Valuation  Views 

In  Brief  Answering  That  of  Railroads  Before 

Interstate  Commerce  Commission 

Reproduction  Is  Assumed  to 

Be  Instantaneous 

IN  A  BRIEF  recently  filed  with  the  Inter- 
state Commerce  Commission  the  Minne- 
sota Railroad  and  Warehouse  Commission 


SemoN  EC        ' — I  Sktion  ff 

DETAILS  OP  CANTILEVER  GIRDERS  AT  TOP  OF  CENTER  STAIRWAYS 


tor  was  Jacob  A.  Zimmermann.  The  total 
cost  was  $250,000,  the  gift  of  Adolph  Lew- 
isohn.    The  site  was  furnished  by  the  city. 


Miter  Gates  for  Balboa  Drydock 
Nearing  Completion 

THE  MITER  GATES  for  the  1000-ft. 
dr>-dock  at  Balboa  are  approaching  com- 
pletion, states  the  Canal  Record.  Both 
leaves  have  been  swung.  Except  for  their 
greenheart  miter  and  quoin  posts,  the 
leaves  are  exactly  like  those  of  the  lock 
gates,  will  be  maintained  from  the  same 
stock  of  spare  parts,  and  are  swung  and 
operated  in  the  same  manner.  In  the  case 
of  the  drydock  gate,  however,  the  leaves 
will  be  supported  on  carriages,  running  on 
the  floor,  when  swung  in  the  dry,  to  avoid 
severe  strains  on  the  pintle  and  anchorage. 
The  carriages  for  the  drydock  leaves  run 
on  curved  steel  rails,  embedded  in  the 
masonry'  of  the  floor. 

Work  is  now  in  progress  for  the  ad- 
justment of  greenheart  miter  and  quoin 
posts  on  the  south  leaf.  During  the  ad- 
justment of  these  it  will  be  necessary  to 
swing  the  leaf  in  the  dry,  and  it  was  for 
these  operations  principally  that  the  car- 
riages were  devised.  In  the  construction  of 
the  lock-gate  leaves  the  miter  and  quoin 
posts  were  made  of  steel  castings,  to  which 
bearing  surfaces  were  attached  and  planed 
in  place. 

The  greenheart  timber  posts  were 
adopted  for  the  drydock  gate  principally  on 
account  of  the  greater  degree  of  water- 
tightness  anticipated,  which  is  of  more  im- 
portance in  a  drydock  which  stands  dry  for 
the  greater  part  of  the  time. 


takes  exception  to  the  interpretation  of  re- 
production cost  set  forth  by  the  carriers  at 
the  conference  of  Sept.  30  and  Oct.  1,  1915, 
on  the  ground  that  it  is  exactly  what  was 
rejected  by  the  Supreme  Court  in  the  Min- 
nesota rate  case.  Among  the  items  objected 
to  are  various  overhead  charges  claimed  by 
the  railroads.  Some  of  the  Minnesota  Com- 
mission's logic  is  contained  in  the  following 
quoted  paragraphs: 

"We  submit  that  all  such  items  as  or- 
ganization, promotion  and  legal  expenses 
are  so  vague  and  indefinite  as  to  clearly 
come  within  the  condemnation  of  the  Su- 
preme Court  as  being  entirely  conjectural 
and  solely  based  upon  the  false  assumptions 
of  non-existence  and  necessity  of  recon- 
struction. They  have  no  bearing  upon  any 
item  of  property  now  being  valued." 

Interest 

"The  commission  is  asked  to  add  to  the 
value  of  the  property  an  item  for  interest, 
upon  the  theory  that  during  the  time  to  be 
occupied  by  construction  the  property  will 
be  idle  and  unremunerative.  The  fact  is, 
there  is  to  be  no  construction,  that  the 
property  being  valued  is  not  idle  nor  un- 
remunerative. 

"The  only  rational  reason  for  the  repro- 
duction method  is  for  ascertaining  what 
advantages,  if  any,  exist  in  prices  of  labor 
and  materials  between  the  present  and  the 
time  of  original  construction. 

"It  is  entirely  irrational  to  assume  any 
given  length  of  time  to  be  occupied  by  re- 
construction. Presumptively  it  is  instan- 
taneous, and  interest  during  construction 
has  no  place  in  determining  present  cost. 

"It  may  be  stated  that  railroads  habit- 


ually are  compelled  to  pay  interest  upon 
borrowed  money  during  construction. 
Whether  or  not  such  a  charge  is  proper 
when  ascertaining  original  or  actual  cost  is 
one  question,  but  cost  of  reproduction  ig- 
nores the  original  cost.  It  is  intended  to 
ascertain  the  present  value  of  a  physical 
item  of  property  and  the  history  of  the 
acquisition  of  that  article  of  property  by 
its  present  owner,  and  the  misfortune,  loss 
or  expense  which  may  have  attached  to  his 
original  acquisition  are  entirely  immaterial 
when  the  inquiry  is  not  as  to  original  or 
actual  cost." 

Contingencies 

"It  is  impossible  to  imagine  any  rational 
grounds  for  allowing  the  item  'Contingen- 
cies' if  the  assumption  of  non-existence 
and  necessity  for  reconstruction  are  irra- 
tional. .  .  .  Since  it  is  a  matter  of  mere 
assumption,  conjecture  and  imagination,  no 
limit  can  be  placed  upon  the  item,  and  it 
is  impossible  to  make  an  estimate  which 
may  be  designated  as  reasonable.  Every- 
one realizes  that  in  actual  construction  con- 
tingencies and  enhanced  cost  are  met  with. 
In  imaginary  construction,  however,  such 
items  are  solely  imaginary  and  conjec- 
tural." 

Engineering 

"In  so  far  as  engineering  may  be  con- 
sidered a  labor  item  it  is  possible  that  in 
an  estimate  of  reproduction  cost  some  al- 
lowance should  be  made  for  it." 

Land 

,  The  commission  recommends  "that  land 
be  taken  at  no  more  than  its  market  value 
for  general  use  as  measured  by  the  value 
of  contiguous  lands,  without  any  addi- 
tions for  special  values,  known  as  'railway 
values,'  or  any  additions  by  the  use  of  mul- 
tiples or  hypothetical  outlays,  arising  from 
payment  of  severance  damages,  or  cost  of 
acquisition."  The  commission  then  quotes 
from  the  familiar  Minnesota  rate  decision 
in  support  of  the  foregoing. 


Two  Large  Government  Sales 

NATIONAL  forest  timber  estimated  at 
188,100,000  ft.  b.m.  has  been  sold  by  the 
U.  S.  Department  of  Agriculture.  The  tim- 
ber is  on  two  tracts,  one  in  the  Plumas  Na- 
tional Forest  in  California,  the  other  in  the 
Wasatch  National  Forest  in  Utah.  Sugar 
pine  is  the  most  valuable  timber  in  the 
former  tract,  and  the  bid  price  was  $3.25 
per  thousand,  it  being  estimated  that  there 
is  nearly  26,000,000  ft.  b.m.  on  the  tract. 
The  bid  for  yellow  pine,  the  amount  of 
which  is  put  at  more  than  37,000,000  ft., 
was  $2.60.  Douglas  fir,  white  fir  and  in- 
cense cedar,  aggregating  43,000,000  ft., 
brought  an  average  bid  of  about  70  cents.. 
The  purchaser  is  allowed  an  operating  pe- 
riod of  fifteen  years,  but  the  prices  are  sub- 
ject to  readjustment  every  five  years.  The 
Utah  timber  will  be  cut  chiefly  for  railroad 
ties.  It  comprises,  according  to  the  govern- 
ment's estimate,  82,100,000  ft.  of  green  and 
dead  lodgepole  pine,  Engelmann  spruce  and 
Alpine  fir.  The  sale  price  is  10  cents  for 
each  tie  cut  and  V2  cent  per  linear  foot  for 
mine  timbers.  These  two  sales  are,  with 
oiit  exception,  by  far  the  most  important 
made  this  fiscal  year.  The  year  is  expected 
to  run  considerably  above  last  year  in  re- 
ceipts for  timber  sales,  the  first  five  months 
having  shown  an  increase  of  nearly  40  per 
cent. 
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New  Quincy  Intake  Characterized  by  Provision 
Against  Accumulation  of  Sand 

Line  Laid  in  Gravelly  River  Bed  to  Replace  Old  Wood- 
Stave  Line— Constructed  in  Sections  on  Skids  on  Shore 


IN  CONSTRUCTING  the  new  intake  for 
the  water  supply  of  Quincy,  111.,  the  en- 
trance of  sand  from  the  gravelly  river  bed 
was  provided  against  by  locating  the  36-ft. 
screen  with  its  longitudinal  axis  approxi- 
mately parallel  to  the  direction  of  the  flow 
of  the  river,  so  that  water  drawn  through 
it  must  flow  against  the  current  to  pass 
into  the  intake  pipe.  To  conform  to  the  con- 
tour of  the  bed  of  the  stream  two  abrupt 
changes  in  the  grade  were  necessary.  At 
the  foot  of  the  rising  grade  a  tee  was 
inserted  in  the  line,  with  the  side  opening 
turned  up  and  flanged.  It  was  assumed 
that  if  any  sand  did  get  by  the  screen  it 


1%-in.  steel  rods.  As  the  bed  of  the  river 
is  sand  and  gravel  the  screen  was  located 
in  the  main  channel  in  such  a  way  that  the 
direction  of  the  flow  is  approximately  par- 
allel to  the  longitudinal  axis  of  the  screen, 
so  the  water  drawn  through  must  flow 
against  the  current  to  pass  into  the  intake 
pipe. 

The  connection  through  the  wall  of  the 
well  was  made  by  means  of  a  special  casting 
6  ft.  long,  with  a  standard  bell  on  the 
river  end  and  a  standard  flange  on  the  well 
end,  to  which  was  bolted  a  36-in.  flange 
gate  valve  and  a  second  flange  which  came 
flush  with  the  outside  wall  of  the  well  to 


INTAKE  SCREEN   SECTION    MADE  UP  READY  TO  BE  TRANSPORTED  AND  PLACED 


would  lodge  at  this  point.  The  opening  in 
the  tee  is  sufficient  to  provide  ample  room 
for  a  diver  to  enter  the  pipe  or  for  the 
suction  pipe  of  a  dredge  pump  to  be  inserted 
to  remove  the  accumulation.  The  trench 
for  the  pipe  line  was  excavated  by  dredges, 
and  the  line  made  up  in  sections  on  skids 
on  shore,  which  were  taken  up  by  an  A- 
frame  derrick  on  a  scow,  towed  out  to  the 
proper  location  and  lowered  into  place. 

The  intake  line  is  1823  ft.  long,  with  the 
shore  end  in  a  brick  intake  well  15  ft.  in 
diameter  and  30  ft.  deep.  This  well  was 
built  in  1887  and  is  located  about  20  ft. 
from  the  water's  edge  at  ordinary  stages 
of  the  river.  The  water  flows  by  gravity 
into  it  and  is  drawn  out  by  a  low  service 
pump  under  a  suction  lift  of  15  ft.  with 
the  river  at  low-water  mark.  The  sub- 
merged end  of  the  pipe  is  made  up  of  a 
36-in.  90-deg.  bend,  with  a  bell  end,  into 
which  is  threaded  and  securely  clamped  a 
steel  frame.  The  screen  is  36  in.  in  diam- 
eter and  36  ft.  long,  with  both  ends  closed. 
The  downstream  end  and  31  ft.  of  the  total 
length  are  perforated  with  %-in.  holes  total- 
ing in  number  29,293.  The  total  area  of 
the  perforations  is  equivalent  to  8.8  times 
the  area  of  the  intake  pipe. 

This  was  landed  in  a  trench  in  the  river 
bed  with  the  screen  above  the  pipe.  The 
highest  point  of  the  screen  is  8  1/3  ft.  be- 
low low-water  mark  in  the  river.  The  nor-" 
mal  depth  of  water  at  the  point  is  14  ft. 
It  is  tied  in  place  by  white-oak  piles  and 


resist   the  thrust  of  the  water  when   the 
valve  is  closed. 

Due  to  the  class  of  material  encountered 
the  excavation  at  the  well  was  somewhat 
difficult.  The  trench  was  24  ft.  deep, 
through  a  filling  of  earth,  cinders,  brick- 
bats and  loose  stone.  The  digging  at  this 
point  was  done  by  an  orange-peel  bucket 
suspended  from  a  60-ft.  swinging  boom. 
For  other  excavation  a  10-in.  centrifugal 
dredge  pump  mounted  on  a  scow  was  used. 
The  excavation  on  shore  was  carried 
down  to  the  water  line  to  a  width  sufficient 
for  the  driving  of  sheet  piling  for  a  coffer- 
dam 8  ft.  wide.  The  planks  were  driven 
to  bedrock,  which  was  from  3  to  8  ft. 
below  low-water  mark.  Two  lengths  of 
bell-and-spigot  pipe  and  one-half  of  a  Fal- 
con flexible  ball-joint  pipe  were  placed  and 
calked  inside  the  cofferdam. 

In  the  work  of  pipe  laying  skids  were 
laid  out  and  leveled  up  at  a  convenient  point 
just  above  low-water  mark  on  shore  and 
arranged  so  as  to  support  four  lengths  of 
pipe  parallel  to  the  shore  line.  The  pipe 
was  rolled  upon  the  skids  and  made  up 
with  lead  joints  calked  with  pneumatic 
hammer,  usually  in  sections  of  48  ft. 

All  of  the  sections,  except  at  two  points 
where  flexible  ball-joints  were  used  in  or- 
der to  make  changes  in  the  grade  line,  were 
made  up  with  a  special  bell,  6  in.  deep,  at 
the  forward  end  and  a  special  machined 
spigot  at  the  rear  end.  There  was  also  a 
bead  cast  on  the  pipe  18  in.  from  this  spigot 


end.  The  lead  was  poured  into  the  bell  at 
the  forward  end,  around  a  cast-iron  form 
which  was  turned  to  the  exact  shape  of  the 
machined  spigots  used  on  the  rear  end  of 
the  sections.  After  the  joint  was  set  this 
form  was  drawn  out,  leaving  the  lead  in  the 
bell,  and  heavy  steel  clamps  were  bolted 
around  the  pipe  back  of  the  forward  bell 
and  around  the  bead  at  the  spigot  end. 

When  a  section  of  pipe  was  to  be  taken 
out  for  laying,  a  large  scow  was  anchored 
with  the  A-frame  derrick  over  the  section 
to  be  hoisted  at  the  middle  point,  and  with 
the  end  of  the  scow  against  the  side  of  the 
pipe.  Two  hitches  were  then  made  around 
the  section,  which  was  hoisted  off  the  skids, 
and  the  scow  was  pushed  out  to  an  anchor- 
age over  the  pipe  line.  A  trench  was  pre- 
pared by  the  dredge  pump  and  the  scow 
was  moved  sufficiently  to  bring  the 
A-frame  with  the  suspended  section  to 
proper  position  over  the  line.  The  pipe 
was  then  lowered  and  the  spigot  end  en- 
tered into  the  bell  of  the  preceding  section 
by  a  diver.  Two  heavy  bolts  were  passed 
through  the  clamps  which  had  been  bolted 
around  the  bell  and  spigot,  and  the  spigot 
was  forced  as  deeply  as  possible  into  the 
cold  lead  in  the  bell  by  tightening  the  nuts 
on  the  bolts.  The  diver  then  calked  around 
the  pipe  with  a  pneumatic  hammer.  All 
of  the  clamps  and  bolts  were  left  in  place. 
No  backfilling  was  done  over  the  pipe,  as 
the  sand  drifted  into  the  trench  very  rapidly. 

Two  Flexible  Joints 

Two  Falcon  type  flexible  joints  were 
used  at  points  where  the  contour  of  the 
river  bed  required  abrupt  changes  of  grade. 
The  first  was  placed  within  the  cofferdam, 
30  ft.  outside  the  wall  of  the  well,  and  the 
second  147  ft.  from  the  first.  In  this  dis- 
tance the  grade  line  dropped  12  ft.,  which 
placed  the  top  of  the  pipe  11  ft.  below  low- 
water  mark.  The  remainder  of  the  line  was 
carried  at  this  elevation  practically  to  the 
end.  This  required  the  dredging  of  a  depth 
from  2  to  9  ft.  of  sand. 

It  was  assumed  that  if  any  sand  ever 
accumulated  in  the  pipe  it  would  lodge  at 
the  foot  of  the  rising  grade,  175  ft.  from 
the  well.  A  30-in.  tee  was  therefore  in- 
serted at  the  second  flexible  joint.  The 
side  opening  of  this  tee,  which  was  turned 
upward,  was  flanged  and  closed  by  means 
of  a  blind  flange,  which  may  be  removed 
at  any  time  by  a  diver,  and  the  opening  is 
large  enough  to  permit  the  entrance  of  a 
man  or  the  suction  pipe  of  a  dredge  pump. 

The  intake  was  designed  by  W.  R.  Gel- 
ston,  superintendent  of  the  Citizens'  Water- 
works Company,  who  also  had  charge  of 
the  construction.  Joseph  G.  Falcon,  of 
Evanston,  111.,  was  the  contractor.  The 
line  was  laid  to  replace  a  30-in.  wood-stave 
pipe  installed  in  1887  and  still  in  good, 
serviceable  condition,  but  so  located  that 
the  supply  was  sometimes  contaminated  by 
the  city's  sewage. 
The  cost  of  the  line  was  as  follows: 


356.395  tons  36-in.  B.  &  S.  pipe  at  I22.6S 

per  ton   f.o.b.   Quincy )S,072  34 

1  36-ln.  flanged  tee.  5470  lb.  at  3^4  cents  205.13 

1  piece  36-in.  special  pipe,  2920  lb.  at  i% 

cents    94.90 

1  90-deg.  ell.  5060  lb.  at  2%  cents 139.15 

36  X  3-ft.  steel  screen  furnished  by  the 

contractor  as  an  extra 100.00 

20.400  lb.  pig  lead  at  $4,025  per  hundred- 
weight   821.10 

600  lb.  yarn  at  5  cents 30  00 

1823   ft.  of  pipe  laid  at  $7  per  foot  as 
per  contract    12,761.00 

322,223.62 

The  total  cost  averaged  $12.19  per  foot. 
For  the  price  of  $7  "per  foot  paid  the  con- 
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tractor  he  was  obliged  to  unload  all  of  the 
material  at  Quincy  and  to  furnish  the 
necessary  piling,  clamps,  bolts  and  all  other 
material  not  listed  above. 


Soft-Ground  Tunneling  Has  Ad- 
vanced Rapidly  Since  Early  Days 

THE  FIRST  tunnel  driven  in  soft  ground 
with  the  aid  of  a  shield  was  that  under 
the  Thames  River  in  London,  begun  in  1828 
and  finished  in  1843.  An  outline  of  the 
progress  of  the  art  of  tunneling  in  soft 
ground  since  that  date  was  given  to  the 
Municipal  Engineers  of  the  City  of  New 
York  on  Dec.  22  by  Howard  B.  Gates  in  a 
paper  on  the  Harlem  River  crossing  of  the 
Lexington  Avenue  subway  (See  Engineer- 
ing Record  of  Sept.  13,  1913,  page  284;  Oct. 
4,  1913.  page  390;  Oct.  11,  1913,  page  404, 
and  May  15,  1915,  page  616). 

The  shield  used  on  the  first  Thames 
River  tunnel  was  invented  by  Sir  Isambard 
Brunei.  In  driving  the  second  tunnel  under 
the  Thames  in  1869  Peter  William  Barlow 
used  iron  lining  in  connections  with  a  shield. 
From  these  inventions  has  grown  the 
shield  method  as  we  know  it  at  present.  The 
first  application  of  the  shield  to  tunneling 
in  America  was  made  in  1869  when  a  short 
piece  of  tunnel  was  built  under  Broadway 
in  New  York  City  by  the  use  of  a  shield 
designed  by  A.  E.  Beach.  It  is  claimed  that 
he  was  the  first  to  make  use  of  hydraulic 
pressure  to  force  the  shield  forward.  The 
original  franchise  for  the  project  contem- 
plated the  construction  of  a  tube  8  ft.  in 
internal  diameter,  beginning  at  the  post 
office  at  Warren  Street  and  extending 
northerly  under  Broadway,  to  be  operated 
by  pneumatic  methods,  presumably  for  the 
transportation  of  mail,  parcels  and  light 
freight  Altogether  250  ft.  of  this  tunnel 
was  constructed,  200  ft.  of  it  being  straight 
and  lined  with  brick,  and  50  ft.  being  con- 
structed on  a  curve  and  built  of  light  cast- 
iron  segments.  During  the  construction  of 
section  2  of  the  Broadway-Lexington  Ave- 
nue subway  in  1912  this  tunnel  was  un- 
earthed and  removed.  The  shield  was  found 
intact,  except  for  wooden  parts  which  had 
rotted  away.  An  experimental  car  designed 
to  fit  the  interior  with  very  little  clearance 
also  was  found  in  the  main  tunnel,  bearing 
evidence  of  an  attempted  practical  demon- 
stration of  the  scheme. 

First  Use  of  Compressed  Air 

The  first  subaqueous  tunnel  attempted  in 
New  York  City  was  begun  in  1879  at  the 
Jersey  end  of  what  is  now  known  as  the 
McAdoo  or  Hudson  &  Manhattan  uptown 
tunnels.  DeWitt  C.  Haskins  proposed  to 
tunnel  the  Hudson  River  silt  by  an  applica- 
tion of  building  caisson  methods.  He 
planned  to  build  the  working  chamber  of 
light  iron  segments  bolted  together.  By 
the  use  of  compressed  air,  the  escape  of 
which  he  sought  to  prevent  by  placing  a 
painted  canvas  on  the  river  bed,  he  believed 
it  possible  to  excavate  safely  for  the  top 
center  segment,  and,  with  this  one  in  place 
and  bolted,  to  gradually  add  others,  com- 
pleting the  ring.  The  method  was  tried, 
but  following  accidents  of  lesser  impor- 
tance, an  inrush  of  mud  and  water  caused 
the  loss  of  about  twenty  lives  and  necessi- 
tated a  change  of  plans. 

A  pilot  tube  method  was  then  devised 
for  continuing  the  work.  This  consisted 
of  building  a  smaller  tunnel  about  6  ft.  in 
diameter  along  the  axis  of  the  larger  one 
and  lining  it  with  plates  similar  to  those 


previously  used.  The  pilot  tunnel  was  kept 
from  50  to  60  ft.  in  advance  of  the  full- 
sized  excavation,  which  followed  and  was 
lined  with  thin  plates  supported  by  radial 
struts  bearing  upon  the  pilot  tube.  A  brick 
lining  completed  the  structure.  As  the  full 
section  advanced  the  plates  of  the  pilot  tube 
were  unbolted  and  reassembled  at  the  ad- 
vanced face.  After  many  vicissitudes,  Has- 
kins was  obliged  to  stop  work  in  1888,  hav- 
ing completed  about  2,700  of  the  11,500  ft. 
contemplated.  He  had,  however,  demon- 
strated the  possibilities  of  compressed-air 
support.  This  was  the  first  use  of  com- 
pressed air  in  any  important  tunnel,  and 
Haskins   believed   the   idea   to   be   original 


with  himself.  However,  a  compressed-air 
tunneling  system  had  been  patented  in  Eng- 
land by  Admiral  Cockrane  fifty  years  be- 
fore. 

In  1889  the  Hudson  tunnel  enterprise  was 
taken  up  by  English  contractors  and  work 
was  resumed  by  the  shield  method.  This 
was  the  first  application  of  the  shield  to 
subaqueous  tunneling  in  this  country.  Ow- 
ing to  a  shortage  of  funds,  this  work  was 
interrupted  again  after  a  progress  of 
1700  ft.  had  been  made.  Nothing  further 
was  done  until  1902,  when  the  railroad 
company  was  reorganized  under  the  man- 
agement of  William  G.  McAdoo  and  the 
tunnels  were  completed. 


Broken  Track  Stringers  in  Bascule  Bridge  Lead 
to  Proposed  New  Floor  Design 

Coping  of  I-Beams  to  Increase  Clearance  Is  Probable  Cause  of  Cracks 
in  Webs — Proposed  Stringer  to  Support  Rail  on  Cast-Steel  Separators 

By  F.  H.  Avery 

Engineer  in  Chargre  of  Bridge  Construction  and  Design,  City  of  Chicago 


AFTER  the  timber  decking  of  the  State 
Street  bascule  bridge,  Chicago,  was  re- 
moved, in  order  to  replace  it  with  a  concrete 
slab,  examination  disclosed  the  fact  that 
twenty-one  out  of  twenty-four  track  string- 
ers on  one  roadway  of  the  viaduct  were 
badly  shear-cracked,  the  cracks  starting  at 
the  cope  in  the  top  flange  of  the  I-beam. 
About  the  same  number  with  broken  webs 
were  found  in  the  other  roadway. 

The  viaduct  is  of  through  girder  con- 
struction with  shallow  floor  and  I-beam 
stringers  coped  to  fit  the  top  flange  angles 
and  cover  plate  of  the  floorbeam,  in  order  to 
decrease  the  floor  depth.  The  track  string- 
ers were  12-in.,  SlVz-lb.  beams  with  a  12  x 
%-in.  plate  on  top  to  receive  the  old  6-in. 
tram  rail.  The  decking  consisted  of  4  x 
6-in.  subplanking  laid  at  45  deg.  on  12-in. 
centers,  and  4-in.  oak  planking  for  a  wear- 
ing surface.  The  nature  of  the  cracks  dis- 
covered in  the  stringer  webs  upon  removal 
of  this  decking  is  clearly  shown  in  the 
photograph  on  page  16. 

New  stringers  were  ordered,  using  40-lb. 


instead  of  3iy2-lb.  I-beams,  and  coped  the 
same  as  before.  It  was  not  practicable  to 
avoid  the  coping,  and  the  increased  weight 
of  the  I-beam  in  addition  to  the  concrete 
floor  is  relied  upon  to  prevent  a  repetition 
of  this  method  of  failure.  New  rail  has 
been  laid  on  the  viaduct,  and  the  joints 
have  been  made  at  the  center  of  the  stringer 
so  that  the  deflection  of  the  stringers  will 
aid  in  taking  up  the  pounding  of  the  wheels 
at  the  rail  joints. 

Coping  Should  Be  Forbidden 

The  coping  of  I-beams  originated  in 
building  construction  and  established  itself 
so  thoroughly  that  not  much  thought  was 
given  when  the  same  construction  was  used 
in  bridge  floors.  This  particular  floor  shows 
very  plainly  that  for  the  stringers  under 
street-car  rails  the  practice  should  be  abso- 
lutely forbidden.  It  should  be  forbidden 
for  all  the  roadway  stringers  of  bridges  in 
cities  having  heavy  team  traflSc,  owing  to 
the  high  speed  and  heavy  axle  load  of  auto 
trucks,  which  cause  pounding  as  severe  as 


ARCHED  CONCRETE  FLOOR — STRIPS  ALONG  RAILS   PERMIT  PLACING  OF  BROW  CONCRETE 


SUBPLANKING    CUT    AT   ENDS   TO   FIT   OVER   KAIL   FASTENINGS 


HEXAGONAL   PAVING   BLOCKS   LAID    WITHOUT   CUSHION 


the  street-car  wheels,  especially  after  the 
pavement  becomes  worn. 

Another  fault  in  bridge  floors  noted  in 
this  bridge  is  that  the  rail  plate,  due  to  the 
movement  of  the  rail,  is  worn  down  a  good 
quarter  of  an  inch,  so  as  to  cause  the  plate 
to  crack  along  the  edge  of  the  I-beam.  This 
rail  plate  and  the  top  flange  plate  of  the 
floorbeam  are  level,  hence  the  same  groove 
is  plowed  across  the  top  of  the  floorbeam. 
This  again  is  due  to  making  the  floor  too 
shallow.  The  rail  should  be  at  least  1/2  in. 
above  the  floorbeam  and  should  never  bear 
on  it. 

A  second  photograph  shows  another  bad 
feature  of  most  floor  designs.  The  rail  fas- 
tenings as  seen  in  this  photograph  project 
21/2  in.  above  the  rail  plate.  The  result  is 
that  there  is  but  1  in.  of  timber  above  the 
top  of  the  rail  fastening.  This  condition, 
since  it  occurs  alongside  of  the  rail,  is  par- 
ticularly bad,  as  the  wagon  wheels  drop  off 
the  rail  and  soon  break  these  weak  ends  of 
the  subplanking,  and  then  the  destruction 
spreads  in  the  subplanks  until  they  begin 
to  loosen  and  see-saw  up  and  down  under 
traffic. 

This  design  has  been  accepted  practice 
and  is  still  used  to-day.  It  is  time,  however, 
to  devise  better  construction  for  floors  car- 
rying the  heavy  cars  and  trucks  of  present- 
day  traffic. 

Forms  and  Paving  Blocks 

One  of  the  photographs  shows  the  forms 
in  place  and  the  method  of  keeping  an  open 
space  next  to  the  rail  to  permit  setting  the 
brow  paving,  which  is  iy2  in.  deeper  than 
the  wooden  blocks.  The  slabs  were  rein- 
forced with  1/2-111.  square  bars  on  9-in.  cen- 
ters and  bent  down  alternately,  to  the  bot- 
tom flange  of  the  stringers  to  act  as  stirrups 
and  hold  the  thin  piece  of  concrete  next  to 
the  I-beam  web  in  case  it  cracked. 

Hexagonal  paving  blocks  were  used  for 
two  reasons:  First,  to  avoid  most  of  the 
expansion  troubles,  since  each  block  is  the 
entire  log  of  wood  and  hence  is  subjected  to 
radial  expansion  only,  which  is  about  one- 
third  as  much  as  the  tangential  expansion 
of  the  rectangular  block.  Second,  each 
block  is  100  per  cent  heart  wood  and  so  can 
be  face-nailed  to  the  subplanking  without 
the  block  cracking.  This  is  necessary  on 
a  bascule  bridge  in  order  to  hold  the  pave- 
ment when  the  span  is  raised. 

This  nailing  was  tried  experimentally  on 
several  well  dried  blocks,  and  it  was  found 
that  not  only  could  a  60d  wire  nail  be 
driven  to  the  head  of  the  nail  into  the  block, 
but  that  a  follower  could  be  placed  on  the 
nail    and    the   head    driven    clear   through 


without  splitting  the  block.  This  is  impos- 
sible with  a  rectangular  block  and  was  the 
deciding  factor  in  the  selection  of  the  hex- 
agonal type. 

The  cost  of  the  blocks  was  $1.64  per 
square  yard,  delivered,  treated  with  creo- 
sote, 10  lb.  per  cubic  foot,  Rueping  process. 
The  blocks  are  laid  directly  on  the  concrete, 
but  not  from  choice.  Had  there  been 
enough  room  vertically  they  would  have 
been  laid  in  %  in.  of  cement  mortar  mixed 
dry. 

Proposed  Form  of  Track  Stringer 

The  drawing  shows  a  proposed  form  of 
street-car  stringer  made  of  two  15-in.,  33-lb. 
channels,  with  cast-steel  separators.  The 
castings  have  a  flange  on  all  four  sides  and 
one  central  web,  with  a  large  hole  to  reduce 
weight,  and  four  rivets  fastening  them  to 
the  channels.  The  rail  rests  on  a  9  x  y2-in. 
plate,  with  four  bolts  to  the  casting.  The 
castings  are  9  in.  long  in  the  direction  of 
the  rail,  spaced  2  ft.  on  centers.  Spacing 
greater  than  this  would  be  dangerous  in 
case  a  rail  should  break. 

The  subplanking  rests  on  the  channel 
flanges,  and  if  cut  flush  with  the  inner  edge 
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of  the  channels  gives  2V2  in.  clear  opening 
between  the  planking  and  the  rail,  or  enough 
room  to  remove  and  renew  the  track  bolts 
through  the  casting  without  touching  the 
subplank.  This  is  the  greatest  advantage 
of  the  proposed  floor;  that  is,  the  ability  to 
renew  the  rail  without  removing  the  entire 
floor.  The  importance  of  this  feature  can- 
not be  too  strongly  emphasized,  for  in  many 
cases  where  minor  repairs  have  been  made 
to  the  rails,  the  street-railway  gangs  have 
deliberately  cut  away  the  subplank  with  an 
ax,  beveling  it  at  45  deg.  in  order  to  get  at 
the  bolts.  Such  a  plank  would  fail  shortly 
afterward,  and  thus  disclose  what  had 
caused  the  failure. 

To  hold  the  concrete,  shown  in  the  sketch, 
between  the  castings,  place  a  piece  of  Vi-in. 
wood  about  3  in.  wide  between  the  rail  and 
the  subplank,  and  place  the  concrete,  which 
is  shown  on  the  drawing  as  concrete,  but 
which  is  really  cement  mortar  and  can  be 
readily  dug  out  if  necessary  to  give  access 
to  the  rail  bolts. 

Comparison  of  Stringer  Weights 

On  a  Chicago-type  bascule  bridge  the 
street-car  stringer  is  a  15-in.,  42-lb.  beam 
and  a  12  x  %-in.  plate,  making  the  total 
weight  57  lb.  per  foot.  The  proposed  sec- 
tion weighs  66  lb.  for  the  channels  and  46 
lb.  per  foot  of  beam  for  the  castings  and 
y2-in.  rail  plate,  or  a  total  of  112  lb.,  about 
double  the  old  weight.  The  length  of  rail 
on  one  leaf  is  90  ft.  or  360  ft.  for  four  rails, 
so  that  this  means  an  increase  in  weight  of 
10  tons. 

The  center  of  gravity  of  the  rails  is  51  ft. 
ahead  of  the  trunnion  and  for  the  counter- 
weight 21  ft.  back  of  the  trunnion,  so  that 
this  increase  of  10  tons  means  24  tons  added 
to  the  counterweight.  As  the  counter- 
weight for  one  leaf  weighs  550  tons  this  is 
not  a  great  increase. 

The  saving  in  repairs  on  a  bridge  with 
the  proposed  type  of  floor  would  far  offset 
the  increased  cost  due  to  additional  steel 
and  counterweight,  for  not  only  could  the 
track  repairs  be  made  without  disturbing 
the  subplanking,  but  the  subplanking  would 
last  longer,  since  the  ends  would  not  be  cut 
to  pieces  in  order  to  allow  notching  over  the 
track  bolts. 

Changed  Detail  at  Curb 

The  drawing  shows  the  curb  end  of  the 
subplank,  and  a  change  introduced  in  order 
to  cheapen  repairs.  In  the  usual  type  of 
bridge  floor  removal  of  the  subplank  re- 
quired tearing  out  the  10  x  12-in.  oak 
guards,  and  this  meant  to  tear  out  the 
chord  cover  and  sidewalk  plank.     The  new 
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type  of  guard  has  a  clear  space  between  the 
guard  angle  and  pavement  so  that  the  street 
dirt  will  blow  under  it  and  not  come  pouring 
down  on  the  pedestrians  every  time  a  lift  is 
made.  It  is  possible  to  repair  the  subplank 
without  disturbing  the  guard  angle  or  side- 
walk. 

This  floor  change,  simple  as  it  seems,  will 
result  in  a  great  saving.  In  the  old  form, 
the  street  dirt  lodged  against  the  guard 
timber  and  soon  rotted  it,  while  the  re- 
moval of  subplanks  meant  chopping  out  the 
guard   timber,   as   a   rule,   and   always   re- 
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quired  removing  the  guard  angle  and  side- 
walk or  chord  cover. 

The  repairs  to  the  viaduct  were  made  by 
the  Department  of  Public  Works  of  the  city 
of  Chicago,  under  the  direction  of  John 
Ericson,  city  engineer,  and  Thomas  G. 
Pihlfedt,  engineer  of  bridges  and  harbors. 
The  field  work  was  in  charge  of  H.  J.  Mc- 
Dargh,  bridge  designing  engineer. 


Lime  from  Sludge  at  Columbus,  Ohio, 
has  been  made  experimentally  of  65  per 
cent  CaO.  About  2M.  tons  were  prepared 
in  a  rotary  kiln  into  the  upper  end  of 
which  the  wet  sludge  is  pumped.  The  lime 
comes  out  in  rounded  pebbles  1  in.  in  diam- 
eter and  smaller.  C.  P.  Hoover,  chemist 
in  charge  of  water  purification,  says  it  is 
the  intention  to  build  a  rotary  kiln  100  ft. 
long  and  5  ft.  in  diameter  to  burn  a  large 
part  of  the  lime  needed  from  the  sludge. 


Work  on  Hetch  Hetchy  Water 
Project  Begins 

Preliminary  Construction  Well  Under  Way  on 
San  Francisco  Water  Supply — Plans  In- 
clude Roadbuilding,  Tunnels,  Hydro- 
electric Plants  and  67-Mile 
Railroad 

FINANCIAL  conditions  limited  the  work 
done  during  the  past  year  on  San  Fran- 
cisco's Hetch  Hetchy  water  supply  project, 
but  surveys,  designs  of  structures  and  pre- 
liminary construction  have  been  actively 
under  way.  The  grading  of  the  first  sec- 
tion of  the  main  road  from  Hog  Ranch  to 
the  dam  site,  9.09  miles  in  length,  was  com- 
pleted this  year.  This  section  of  the  route, 
which  is  to  be  followed  by  the  railroad  to 
the  dam  site,  involved  the  most  difficult 
construction  on  the  entire  line.  It  lies  in 
extremely  rough  country  and  the  roadbed 
had  to  be  excavated  almost  entirely  in  solid 
granite.  A  total  of  over  152,000  cu.  yd. 
of  material  was  handled  in  the  9-miIe 
stretch  at  a  total  cost,  including  culverts, 
retaining  walls,  etc.,  of  about  $190,000. 

Sawmill  Reduces  Lumber  Costs 

Owing  to  the  cost  of  lumber  in  the  open 
market  it  was  considered  wise  to  erect  a 
sawmill  for  utilizing  some  of  the  timber 
on  the  area  owned  by  the  city.  The  saw- 
mill installed  at  Canyon  Ranch  began  oper- 
ations on  Aug.  1  and  has  already  cut  more 
than  1,000,000  ft.,  board  mer.sure,  for  use 
in  camp  construction,  concrete  forms,  etc. 
In  addition  to  all  timber  for  forms  it  is  ex- 
pected that  the  railroad  ties  for  use  on  the 
line  to  the  dam  will  be  cut  by  this  mill.  The 
mill  is  operated  by  a  sawmill  logging  en- 
gine which  will  be  used  after  mill  work 
is  finished  on  the  construction  of  the  dam 
proper. 

The  800  acres  to  be  submerged  by  the 
diverting  dam  are  being  cleared  by  a  crew 
of  100  men,  who  have  been  rushing  the 
work  in  order  to  clear  the  site  before  there 
is  sufficient  snow  to  interfere.  This  di- 
version dam  will  direct  the  waters  of  the 
Tuolumne  River  into  a  tunnel  around  the 
main  dam  site  while  the  large  impounding 
dam  is  being  built  next  year.  With  the 
river  diverted  it  will  be  possible  to  make 
borings  to  determine  more  accurately  the 
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character  of  foundation  for  the  main  dam. 

After  an  extensive  study  of  the  type  of 
dam  to  be  built,  a  gravity  section,  arched 
to  afford  additional  safety,  was  tentatively 
chosen.  The  detailed  designs  of  this  struc- 
ture, the  cost  of  which  will  be  approxi- 
mately $4,000,000,  are  now  practically  com- 
plete, but  before  final  approval  they  are 
to  be  passed  upon  by  an  expert  who  has  not 
yet  beeh  named  by  the  city.  The  tentative 
designs  call  for  a  structure  750  ft.  long  on 
the  crest  and  300  ft.  high.  After  the  more 
detailed  examination  of  the  unwatered  dam 
site  by  diamond  drill  test  borings  and  an 
examination  of  the  geology  the  present 
plans  for  the  main  dam  may  be  altered 
somewhat. 

Work  is  now  under  way  on  the  Early 
intake,  which  is  a  tunnel  10* '2  to  13  ft.  in 
diameter,  20  miles  in  length,  traversing, 
for  the  most  part,  solid  granite  formation 
between  a  point  12  miles  below  the  dam 
and  a  forebay  above  the  Moccasin  Creek 
power  plant. 

Work  is  also  under  way  on  the  diversion 
tunnel,  20  ft.  in  diameter,  which  will  by- 
pass the  flow  of  the  Tuolumne  River  while 
the  main  dam  is  under  construction.  This 
tunnel  must  be  completed  before  the  di- 
version dam  can  be  of  service  and  is  ex- 
pected to  be  ready  before  the  first  of  the 
year.  Progress  has  been  made  in  this  tun- 
nel at  the  rate  of  36  ft.  per  week,  working 
double  shifts  of  8  hr.  each.  Materials  for 
the  diversion  dam  have  been  delayed  some- 
what, and  it  is  thought  possible  that  it  may 
not  be  completed  until  next  spring.  The 
borings  at  the  diversion  dam  have  devel- 
oped bed  rock  at  a  depth  of  only  22  ft. 
below  water  surface. 

Power  Development  Planned 

After  studying  the  topography  of  the 
route  to  be  followed  by  the  aqueduct  a 
board  of  consulting  engineers  recommended 
a  definite  plan  for  the  development  of 
power  which  has  been,  with  some  modifica- 
tions, adopted  by  the  city.  In  order  that 
the  capital  invested  should  be  a  minimum 
the  power  is  to  be  developed  and  sold  prog- 
ressively ;  the  most  important  site.  Mocca- 
sin Creek,  where  it  is  expected  ultimately  to 
develop  a  total  of  72,000  kw.,  will  be  laid 
out  for  this  capacity  at  the  outset,  but  will 
be  equipped  unit  by  unit  as  the  market  for 
power  develops. 

In  its  ultimate  equipment  this  plant  will 
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be  able  to  handle  the  capacity  flow  of  620 
sec.-ft.  under  a  head  of  1250  ft.  Space  will 
be  provided  for  six  12,000-kw.  generators 
operating  on  a  load  factor  of  65  per  cent, 
one  generator  to  be  a  spare  unit.  This  plant 
will  be  expected  to  carry  a  peak  load  of 
76,300  kw.  at  the  switchboard,  the  average 
power  being  49,600  kw.  Conduits  are  to  be 
built  at  the  outset  for  the  full  capacity  of 
400,000,000  gal.  per  day,  which  is  said  to 
be  ample  for  the  future  needs  of  greater 
San  Francisco. 

Hetch  Hetchy  Railroad 
The  site  of  the  Hetch  Hetchy  dam  is  on 
the  headwaters  of  the  Tuolumne  River  in 
a  deep  valley  of  the  Sierras  about  4000  ft. 
above  sea  level  and  nearly  70  miles  from 
the  nearest  railway  line.  It  has  been  de- 
termined that  the  amount  of  material  to  be 
hauled  to  the  dam  during  construction  is  so 
much  that  it  would  pay  to  build  a  railroad, 
even  though  its  entire  cost  had  to  be  added 
to  the  cost  of  the  dam.  Plans  and  specifica- 
tions have  accordingly  been  made  by  the 
city   engineer   for   a   railway   67   miles   in 
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length  extending  from  the  junction  with  the 
Sierra  Railway  at  Rosasco  to  the  dam.  Six 
bids  on  this  work,  ranging  from  $1,543,080 
to  $2,000,000,  were  recently  received.  This 
line  follows  the  general  course  of  the  Tuo- 
lumne River  through  extremely  rough  and 
broken  country.  Most  of  the  line  going  to- 
ward the  dam  is  on  a  3.4-per  cent  grade. 
Since  the  line  is  for  freight  traffic  only, 
sharp  curvature  has  been  permitted  in  loca- 
tion; the  sharpest  curve  is  30  deg.  and 
curves  of  18  to  26  deg.  are  common ;  guard 
rails  are  to  be  laid  on  all  curves  sharper 
than  12  deg. 

The  construction  of  this  line  involves  ex- 
cavation totaling  about  1,000,000  cu.  yd.,  of 
which  more  than  one-half  is  rock.  The  line 
will  require  about  6,700  lin.  ft.  of  culverts; 
40  miles  of  fencing  and  about  500,000  ft., 
board  measure,  of  timber  in  trestles.  The 
roadbed  will  be  16  ft.  wide  at  subgrade 
with  embankment  slopes  specified  as  l^/^:!- 
Redwood  or  cedar  ties  8  ft.  long  and  60-lb. 
rails  are  to  be  used.    The  specifications  call 


for  6  in.  of  ballast  underneath  the  ties. 
The  only  bridge  of  long  span  is  that  re- 
quired in  crossing  the  Tuolumne  River 
near  Jacksonville,  which  will  have  a  maxi- 
mum span  of  220  ft.  and  with  three-plate 
girder  spans  on  the  apparatus  will  require 
600,000  lb.  of  steel.    Terms  of  the  contract 


require  the  entire  line  ready  for  operation 
within  300  days  from  date  of  award,  with 
the  specified  penalty  of  $750  per  day  for 
each  day's  delay  in  final  completion. 

The  entire  work  is  being  carried  out 
under  the  supervision  of  M.  M.  O'Shaugh- 
nessy,  city  engineer  of  San  Francisco. 


General  Goethals  Reports  on  First  Year  of 
Operation  of  Panama  Canal 

Operation   of  Locks   Satisfactory— Waterworks   Completed— Death    Rate 
Lowered— Slide  Situation  Not  Covered,  as  Fiscal  Year  Ended  June  30,  1915 


INTEREST  in  the  Panama  Canal  during 
the  last  three  months  has  centered  on 
the  slide  troubles.  As  the  series  of  slides 
which  closed  the  waterway  did  not  begin 
until  late  in  the  summer,  they  are  not 
touched  upon  in  the  annual  report,  just  is- 
sued, of  the  Governor  of  the  canal,  Gen. 
George  W.  Goethals,  covering  the  year 
ended  June  30,  1915.  The  report,  which  is 
the  first  since  the  canal  was  opened  to 
traffic,  deals  with  the  construction,  opera- 
tion, maintenance,  sanitation  and  protec- 
tion of  the  canal.  Following  are  extracts 
from  the  report: 

Power 

The  average  production  cost  of  current 
during  the  last  six  months  of  the  fiscal 
year  was  0.09  cents  per  kilowatt-hour,  and 
the  average  cost  delivered  from  all  substa- 
tions was  0.65  cents  per  kilowatt-hour. 
These  costs  do  not  include  the  charge  for 
functional  depreciation  of  3  per  cent  of  the 
capital  cost  of  the  entire  power  system. 
Including  this,  the  costs  were  0.44  and  0.99 
cents  per  kilowatt-hour  respectively. 

The  decision  concerning  size  and  number 
of  generating  units  to  provide  power  for  the 
canal  was  determined  in  May,  1911,  and  was 
based  on  studies  made  prior  to  that  date  of 
the  probable  power  demands  that  would  be 
required.  The  result  of  the  studies  showed 
a  probable  day  load  of  about  4000  kw.,  as- 
suming that  the  Panama  Railroad  was  not 
electrified,  while  if  this  were  done  the  prob- 
able day  load  was  computed  at  approxi- 
mately 5000  kw.,  with  one  hour's  peak  of 
5700  kw.  This  assumption  was  also  based 
on  the  fact  that  electric  current  would  be 
generally  used  for  domestic  purposes.  Un- 
der these  circumstances  the  generating 
equipment  installed,  furnishing  6000  kw., 
allowed  for  a  reserve  for  future  growth 
of  about  1000  kw. 

In  August,  1912,  Congress  authorized  the 
construction  of  coaling  stations,  drydocks 
and  machine  shops,  and,  though  estimates 
for  the  probable  amount  of  power  that  would 
be  required  for  these  purposes  were  pre- 
pared and  considered  in  determining  the 
power  plant,  the  completed  designs  show 
power  requirements  greater  than  the  esti- 
mates. Additional  demands  are  made  upon 
the  power  by  reason  of  the  U.  S.  Navy  sub- 
marines stationed  in  the  Canal  Zone;  by 
the  light  and  power  loads  at  Forts  Randolph, 
Sherman  and  Grant,  and  by  the  new  water- 
works for  the  south  end  of  the  canal,  de- 
signed and  undertaken  since  the  original 
studies.  The  result  is  that  the  time  is  not 
far  distant  when  additional  power  will  be 
required,  and  provision  should  be  made  for 
increasing  the  capacity  of  the  existing  plant 
and  installing  a  reserve  unit.  Estimates  to 
be  submitted  for  the  latter  will  include  the 
duplication  of  the  present  power  house  and 


the  installation  of  one  additional  unit.  An- 
ticipating that  an  extension  might  become 
necessary  with  time,  the  penstocks  and  tail- 
races  were  provided  in  the  construction  of 
the  spillway  during  the  construction  period. 

Waterworks 

The  work  on   the   Panama  waterworks, 
which  was  undertaken  during  the  previous 
fiscal  year,  was  completed.     As  previously 
reported,  the  original  plan  contemplated  the 
location  of  a  pump  station  at  Miraflores, 
utilizing  the  waters  of  the  lake  as  the  sup- 
ply; but  this  had  to  be  abandoned,  due  to 
the  heavy  rise  in  chlorine  in  the  Miraflores 
Lake.    This  pump  station,  which  was  nearly 
completed  when  the  source  of  supply  had  to 
be  changed,  was  remodeled  and  transferred 
to  the  fortification  division  for  use  as  a 
storehouse.     A  station  was  then  built  at 
Gamboa,  and  the  pipe  line,  extending  from 
Gamboa  to  Miraflores,  was  installed  during 
the  year.    It  required  the  laying  of  59,762 
lin.  ft.  of  cast-iron  pipe,  varying  from  24 
to  36  in.  in  diameter.    The  trench  was  ex- 
cavated   by    contract   at   a   total    cost    of 
$22,000,  and  the  total  cost  of  the  pipe  line, 
including  the  cost  of  pipe,  fittings,  excava- 
and  backfill,  was  $356,951.10. 

The  construction  of  the  Miraflores  purifi- 
cation plant  was  about  45  per  cent  com- 
pleted on  June  30,  1914.  The  plant  was 
completed  and  put  in  operation  on  March 
16,  1915.  [See  the  Engineering  Record  of 
Dec.  25,  1915,  page  787.]  It  consists  of  the 
wash-water  tank,  aeration  basin,  head 
house,  sedimentation  basin,  filter  building 
and  pipe  gallery,  laboratory  and  quarters, 
clear-water  basin,  and  injection  chamber. 
The  total  cost  of  the  plant  was  $558,168.41, 
of  which  $203,625.12  was  for  work  done 
during  the  year.  Walks  and  a  roadway 
were  constructed  around  the  plant  and  the 
latter  was  connected  with  the  Canal  Zone 
road  to  Panama. 

The  delivery  of  water  from  the  purifica- 
tion plant  at  Miraflores  to  the  pump  station 
at  Balboa  is  through  three  parallel  lines, 
each  21,000  ft.  in  length,  the  diameters  be- 
ing 30,  20  and  16  in.  respectively ;  this  work 
was  also  completed  during  the  fiscal  year. 

As  part  of  the  new  waterworks,  an  ex- 
tension was  made  to  the  existing  high- 
service  reservoir  on  Ancon  Hill,  at  eleva- 
tion 300,  by  constructing  an  addition  hav- 
ing a  capacity  of  1,500,000  gal.  This  work 
was  practically  completed  at  the  close  of  the 
last  fiscal  year. 

Three  pump  stations,  one  at  Gamboa,  one 
at  Miraflores  and  one  at  Balboa,  were  con- 
structed, together  with  the  necessary  grad- 
ing and  paving  and  the  installation  of  the 
machinery  and  fittings,  at  a  total  cost  of 
$200,654.22.  The  total  cost  of  the  new 
Panama  waterworks  was  $1,387,490.57. 
The  most  important  Jiydrographic  feature 


18 


ENGINEERING     RECORD 


Vol.  73,  No.  1 


of  the  year  was  the  consumption  of  water 
from  Gatun  Lake  for  lockages,  hydroelec- 
tric power  and  municipal  purposes.  Dur- 
ing the  dry  season  of  1915  about  two  and 
one-fourth  times  as  much  water  was  used 
for  hydroelectric  power  as  for  lockages,  but 
this  ratio  is  steadily  decreasing  on  account 
of  the  increase  in  the  number  of  lockages. 

The  elevation  of  Gatun  Lake  Jan.  1,  1914, 
was  84.32,  which  represented  a  storage  of 
180.09  billion  cubic  feet  of  water.  The  total 
yield  for  Gatun  Lake  watershed  for  the  year 
was  185,686  million  cubic  feet.  The  evapo- 
ration of  the  lake  surface  for  the  same 
period  was  23,970  million  cubic  feet,  which 
gave  a  net  yield  of  161,716  million  cubic 
feet.  Of  this  amount,  139,285  million  cubic 
feet  were  wasted  at  the  spillway,  5182  mil- 
lion cubic  feet  were  used  for  lockages  and 
tests,  3604  million  cubic  feet  for  hydroelec- 
tric power,  397  million  cubic  feet  for  mu- 
nicipal purposes,  265  million  cubic  feet  for 
suction  dredges,  and  829  million  cubic  feet 
for  leakage.  Jan.  1,  1915,  the  lake  was  at 
elevation  87,  which  represented  an  increase 
in  storage  of  12,154  million  cubic  feet  dur- 
ing the  year,  or  a  total  of  192.24  billion  cubic 
feet  at  the  beginning  of  the  dry  season  of 
1915.  During  the  year  508  lockages  were 
made  at  Gatun  and  502  at  Pedro  Miguel. 

The  total  yield  for  Gatun  Lake  watershed 
for  the  dry  season  1915  was  43,924  million 
cubic  feet  The  evaporation  on  the  lake 
surface  for  the  same  period  was  9427.5 
million  cubic  feet,  which  gave  a  net  yield  of 
34,496.5  million  cubic  feet.  Of  this  amount 
23,263.5  million  cubic  feet  were  wasted  at 
the  spillway,  8311.8  million  cubic  feet  were 
used  for  hydroelectric  power,  3724.6  million 
cubic  feet  were  used  for  lockages  and  tests, 
182.2  million  cubic  feet  for  municipal  pur- 
poses, 97  million  cubic  feet  for  suction 
dredges,  and  174.4  million  cubic  feet  for 
leakage.  May  1,  1915,  the  lake  was  at  eleva- 
tion 86.44,  which  represented  a  decrease  in 
storage  of  1257  million  cubic  feet.  During 
the  dry  season  492  lockages  were  made  at 
Gatun  and  491  at  Pedro  Miguel. 

Dry  Season  Run-Off 

The  1915  dry  season  run-off  was  unusually 
large.  The  spillway  discharge  from  the 
freshets  of  Feb.  9,  10  and  11,  1915,  and 
April  3  and  4,  1915,  alone,  had  they  been 
stored,  would  have  raised  the  lake  from  87 
to  89.95.  The  direct  rainfall  on  the  surface 
of  the  lake  practically  equaled  the  loss  by 
evaporation  during  the  dry  season.  No 
large  freshet  occurred  during  the  year; 
there  was,  however,  an  unusually  well 
sustained  run-off,  well  distributed  as  to 
time. 

The  total  yield  from  Gatun  Lake  water- 
shed for  1914  was  102  per  cent  of  the  ca- 
pacity of  the  lake  at  elevation  85.  The  lake 
elevation  has  been  maintained  between  ele- 
vations 84.75  and  87  by  the  operation  of  the 
spillway  gates.  In  September,  1914,  it  was 
raised  to  86,  and  in  November,  1914,  it  was 
raised  to  86.70.  From  December,  1914,  to 
April,  1915,  it  was  maintained  at  elevation 
about  87.  Since  then  it  has  varied  between 
elevation  87  and  85.50. 

During  the  fiscal  year  there  was  an  aver- 
age constant  spillway  discharge  of  5300 
»ec.-ft. 

It  has  been  determined  that  the  Gatun 
spillway  discharge  per  gate  is  higher  than 
expected.  At  elevation  85,  the  wet-season 
elevation,  one  gate  discharged  10,460  sec.- 
ft,  an  increase  of  about  20  per  cent  over 
what  was  anticipated.  Investigations  with 
velocity  current  meters  show  that  there  are 


no  currents  during  freshets  that  will  inter- 
fere with  the  handling  of  ships. 

Operation  of  Canal 

At  the  close  of  the  previous  fiscal  year 
Cucaracha  slide  was  the  only  obstacle  to  the 
passage  of  ships.  During  July,  1914,  a 
channel  had  been  dredged  through  the  ob- 
struction 150  ft.  wide  and  of  sufficient  draft 
to  pass  vessels  drawing  not  in  excess  of  30 
ft.  The  dredges  were  excavating  material 
faster  than  it  was  falling  in,  and  there 
seemed  no  likelihood  that  any  further  move- 
ments at  the  slide  could  obstruct  the  chan- 
nel. These  facts  were  reported  and  author- 
ity was  received  to  make  a  trial  of  the  canal 
by  the  passage  of  one  of  the  Panama  Rail- 
road ships,  which,  if  successful,  would  be 
followed  by  another  to  inaugurate  the  use  of 
the  canal  by  commerce.  The  ship  selected 
for  the  trial  was  the  Cristobal,  and  she 
made  the  passage  through  the  canal,  with 
slight  delays  at  Gatun  and  Pedro  Miguel, 
on  Aug.  3,  1914.  This  was  followed  by  the 
Ancon,  which  opened  the  canal  to  commerce 
Aug.  15,  1914.  During  the  balance  of  the 
year  vessels  passed  daily,  except  from  Oct. 
14  to  20,  Oct.  31  to  Nov.  4,  1914,  and  March 
4  to  10,  1915,  during  which  periods  the 
canal  was  closed  by  reason  of  the  break  in 
the  bank  which  occurred  at  East  Culebra 
Oct.  14. 

Settlement  occurred  at  Gatun  Dam,  par- 
ticularly that  part  west  of  the  spillway  over 
the  diversion  channel.  As  this  had  settled 
below  grade,  it  was  decided  in  February  to 
raise  it  to  full  height,  with  allowance  for 
future  settlement,  thereby  giving  employ- 
ment to  some  of  the  employees  whose  serv- 
ices would  be  dispensed  with  on  account  of 
suspension  of  work  on  the  east  breakwater. 
A  total  of  67,581  cu.  yd.  of  material,  rock  on 
the  outside,  clay  in  the  center,  was  placed; 
rock  was  procured  from  the  borrow  pit  west 
of  the  dam,  and  clay  from  a  borrow  pit 
north  of  the  dam. 

The  Mindi  Levee,  constructed  to  keep  the 
discharge  from  the  spillway  having  access 
to  the  canal  below  the  Gatun  Locks,  was  the 
source  of  trouble,  due  to  the  current  of  the 
discharge  and  to  the  poor  material  under 
and  in  the  levee.  During  the  year  86,199 
cu.  yd.  were  dumped  on  the  levee,  the  mate- 
rial being  obtained  from  the  west  borrow 
pit. 

Maintenance 

The  maintenance  work  on  the  locks  was 
performed  for  the  most  part  by  the  lock 
operating  forces  while  not  engaged  in  mak- 
ing lockages,  and  the  maintenance  of  the 
channels  by  the  dredging  division,  as  al- 
ready noted. 

After  the  floating  caisson  was  accepted, 
it  was  used  for  unwatering  the  locks  at 
Miraflores  for  the  purpose  of  cleaning  and 
painting  the  miter  gates  and  the  rising 
stem  valves.  The  inspection  that  was  made 
of  the  machinery  revealed  the  fact  that  gal- 
vanic action  was  taking  place  in  the  salt 
water  between  metals  of  different  kinds. 
Tests  are  being  made  with  preservative 
coatings  having  insulating  properties,  and 
it  is  hoped  that  this  action  can  be  elimi- 
nated. The  rising  stem  valves  were  coated 
with  bitumastic  enamel. 

The  gate  valves  and  fixed  irons  of  the 
Pacific  locks  were  painted.  Experiments 
have  been  made  with  various  kinds  of 
paints,  but  the  most  satisfactory  coating 
thus  far  has  been  bitumastic  enamel,  and 
a  contract  was  entered  into  with  the  Amer- 
ican Bitumastic  Enamels  Company  to  paint 


all  the  submerged  parts  of  the  lock-gate 
structures,  and  maintain  them  in  first-class 
condition  under  a  five-year  guarantee. 

Lockages 

The  time  of  lockages  was  reduced  and  the 
operations  of  the  various  parts  of  the  ma- 
chinery have  met  all  expectations.  Under 
normal  conditions,  .vith  both  flights  in  use, 
the  average  time  for  locking  through  Gatun 
Locks  is  55  min.,  Pedro  Miguel  25  min.  and 
Miraflores  45  min. 

As  the  vessel  approaches  the  locks  the 
pilot  in  charge  is  informed  by  means  of  an 
arrow  signal  the  locks  that  are  to  be  used 
and  their  readiness  for  the  approaching 
vessel;  the  locomotives  are  attached,  gen- 
erally four  on  ships  less  than  300  ft.  long 
and  eight  on  battleships  or  ships  of  excep- 
tional size.  The  ships  are  handled  through 
the  locks  by  a  lock  pilot,  who  works  in  co- 
operation with  the  towing  locomotive  oper- 
ators and  directs  their  movements  by  sig- 
nals from  the  ship.  During  the  lockages 
the  ships'  engines  are  used  only  to  assist 
the  locomotives  in  starting  and  stopping  the 
ship.  The  various  operations  are  under  the 
control  of  the  operators  in  the  control 
houses,  and  the  course  of  the  lockages  is 
followed  by  tunnel  operators,  who  stand  by 
to  see  that  all  parts  of  the  machinery  work 
properly.  Tandem  lockages,  two  ships  in 
the  same  chamber  at  the  same  time,  are 
made,  but  have  been  limited  in  number  by 
the  towing  locomotives  available.  Parallel 
lockages  are  made  only  in  emergencies,  to 
avoid  undue  delays  to  vessels. 

The  lighting  system  on  the  lock  walls  is 
satisfactory,  and  with  trained  lock  pilots  no 
special  difficulty  is  experienced  during  night 
operations  and  no  appreciable  time  lost. 

Several  instances  have  occurred  where 
vessels  have  had  difficulty  in  tying  up  to  the 
approach  piers.  At  the  upper  entrance  this 
difficulty  has  come  generally  from  high 
winds,  especially  with  ships  that  do  not 
handle  easily.  At  the  lower  entrances  the 
difficulty  is  due  principally  to  the  discharge 
or  to  currents  caused  by  the  meeting  of 
fresh  and  salt  water  when  the  gates  are 
opened.  To  facilitate  the  arrival  of  ships  at 
the  lower  entrance  the  gates  are  left  open 
as  long  as  possible,  so  that  the  cur- 
rents may  die  out  before  the  arrival  of  the 
ship. 

The  number  of  lockages  made  at  Gatun 
during  the  year  was  1216,  of  which  1066 
were  for  commercial  vessels;  at  Pedro 
Miguel,  1260  lockages  were  performed,  of 
which  1085  were  for  commercial  vessels, 
and  at  Miraflores  there  were  1236  opera- 
tions, of  which  1085  were  for  commercial 
vessels. 

Lower  Death  Rates 

Health  conditions  were  very  good.  The 
total  death  rate  was  5.72,  as  against  7.92 
for  1914,  and  the  death  rate  of  disease  alone 
3.61,  as  compared  with  5.17  for  1914.  With 
regard  to  malaria,  which  is  our  principal 
cause  of  disability,  the  hospital  admission 
rate  was  reduced  20  per  cent,  and  the  death 
rate  more  than  32  per  cent  since  1914.  The 
admission  rate  for  typhoid  fever  was  re- 
duced more  than  76  per  cent  during  the 
year,  the  admission  rate  for  dysentery  50 
per  cent,  and  the  death  rate  for  pneumonia 
more  than  39  per  cent. 

In  the  Canal  Zone  the  total  death  rate 
from  disease  was  reduced  from  14.46  in 
1914  to  11.77  in  1915;  in  Panama  City  from 
34.25  to  30.74,  and  in  Colon  from  24.12  to 
21.25. 


January  1,  1916 

Highly  Erratic  Stream  Flow 
IFtilized  EflBciently 

Hydroelectric  Plant  on  the  Salt  River  Project, 

Using  Only  Surplus  Flow,  Designed 

for  Low  Depreciation 

THE  Crosscut  hydroelectric  plant,  re- 
cently built  by  the  U.  S.  Reclamation 
Service  on  the  Salt  River  project,  is  de- 
signed for  operation  under  a  more  erratic 
stream  flow,  it  is  asserted,  than  that  at  any 
site  heretofore  considered  suitable  for 
power  development.  The  plant  is  supplied 
with  water  from  the  Crosscut  Canal,  a 
4-mile  connecting  link  between  the  Arizona 
Canal  and  the  Grand  Canal,  which  have  a 
difference  of  level  of  about  120  ft.  This 
connection  was  located  so  as  to  concentrate 
the  drop  in  the  shortest  possible  length  of 
canal  in  order  to  make  the  power  available 
to  best  advantage.  Water  is  transferred 
from  the  higher  to  the  lower  canals  only 
under  certain  conditions  of  flow  in  the  two 
systems,  so  that  on  some  days  in  the  year 
the  Crosscut  Canal  carries  practically  noth- 
ing and  at  other  times  it  is  full  continuously 
for  weeks.  The  variation  in  flow,  therefore, 
ranges  from  zero  to  capacity,  with  an  aver- 
age not  much  greater  than  70  per  cent  of 
the  maximum. 

Features  Controlling  Design 

A  power-generating  capacity  totaling 
about  18,000  kw.  has  been  installed  on  the 
Salt  River  project,  11,000  kw.  being  at 
the  Roosevelt  dam  and  the  remainder  in 
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90  per  cent  of  the  water  carries  a  very 
high  percentage  of  silt  in  addition  to  the 
salt  and  alkali  always  present,  which  means 
the  disintegration  of  any  paint  or  pipe 
coatings  on  steel  pipe,  and  the  erosion  of 
pipes,  wicket  gates,  wheel  runners  and 
shroudings,  as  well  as  any  synchronous  by- 
passes installed  for  maintaining  constant 
flow. 

Plants  operating  under  similar  conditions 
in  the  vicinity  indicated  that  a  complete 
renewal  of  the  moving  parts  of  the  turbine 
would  likely  be  required  each  year,  with  a 
corresponding  loss  of  power  due  to  the  low- 
ered average  efficiency  throughout  the  year. 
Also,  since  the  pipe  line  was  to  be  laid  on 
nearly  solid  rock,  a  steel  pipe  would  re- 


diameter  of  7  ft.  and  deliver  water  to  the 
wheels  under  an  effective  head  of  111  ft. 

Six  vertical  impulse  wheels  are  installed, 
each  equipped  with  six  oil-operated  needle 
valves.  Governing  is  accomplished  by 
means  of  stream  deflectors,  and  the  water 
passages  from  the  force  main  to  the  indi- 
vidual nozzles  are  of  reinforced  concrete. 
It  is  asserted  that  this  arrangement  pro- 
vides for  permanent  connections  to  the  noz- 
zles in  a  solid  mass  of  concrete  beneath 
the  plant  floor  which  cannot  depreciate; 
enables  the  operator  to  cut  in  or  out  quickly 
individual  nozzles  on  any  unit,  and  accom- 
modates any  stream  flow  without  variation 
of  the  working  head. 

Under  this  arrangement  the  efficiency  of 
the  unit  is  the  efficiency  of  each  nozzle,  and 
down  to  one-sixth  load  the  efficiency  of  the 
hydraulic  end  of  the  unit  is  at  a  maximum. 
Under  the  working  head  of  111  ft.  the  ex- 
perience of  six  months'  operation  indicated 
that  repairs  to  the  nozzles  and  wheel 
buckets  will  be  slight  and  their  life  in- 
definitely long.  The  principal  wear  comes 
on  the  deflectors,  which  are  easily  and 
cheaply  renewed.  With  no  water  hammer 
to  contend  with,  no  relief  valves  or  surge 
tank,  and  with  slow-speed  wheels  subjected 
to  no  heavy  governing  stresses,  the  operat- 
ing strains  on  each  unit  as  a  whole  are  very 
slight. 

Two  exciters  are  installed  to  supply  the 
six  main  units.  The  switchboard  is  of  the 
double-busbar  type  and  is  arranged  to  in- 
clude the  necessary  switches  and  panels  so 
that  it  can  handle  the  central  switching  for 


PLAN  OF  HYDRAtJLIC  UNIT  ARRANGEMENT,  CROSS  CUT  POWER  PLANT 


the  valley.  The  valley  plants  serve  as  a 
relay,  so  that  when  the  rainfall  below  the 
dam  supplies  water  for  irrigation  and  the 
reservoir  behind  the  dam  is  not  drawn 
upon  the  valley  plants  carry  all  the  load 
possible.  Power  contracts  in  effect  for 
years  to  come  take  all  of  the  surplus,  and 
the  contractors  supplement  by  steam  what- 
ever deficiency  occurs.  Thus  it  was  profit- 
able to  build  the  Crossqut  plant  to  generate 
as  much  power  as  might  be  economically 
taken  from  the  erratic  flow  in  the  connect- 
ing line. 

The  controlling  feature  of  the  design  was 
that  the  discharge  from  the  waterwheels 
must  equal  the  erratic  inflow  at  the  fore- 
bay  and  at  the  same  time  make  eflficient  use 
of  the  varying  power  in  this  flow.  In  addi- 
tion, because  the  load  factor  would  be  low, 
it  was  necessary  to  have  the  plant  so 
designed  that  the  depreciation  would  be 
slight.  An  obstacle  in  the  way  of  accom- 
plishing this  was  that  throughout  the  year 


quire  expansion  joints  on  concrete  piers 
capable  of  taking  up  the  changes  due  to 
the  extreme  temperature  variations.  There 
was  also  the  necessity  for  a  surge  cham- 
ber at  the  power  house,  if  turbines  were 
to  be  used,  or  synchronous  by-passes  that 
would  be  subject  to  rapid  depreciation. 

Layout  and  Equipment 

For  the  2400-ft.  force  mains  it  was  de- 
cided to  use  concrete,  because  this  material 
could  be  bonded  to  the  rock  and  would 
compensate  for  temperature  changes  by 
microscopic  cracks  in  the  concrete  without 
the  use  of  expansion  joints.  Also,  it  was 
thought  that  the  painting,  erosion,  rusting 
and  repairs  to  steel  penstocks  would  thus 
be  eliminated.  The  flow  into  the  force 
mains  is  controlled  at  the  upper  end  by  an 
8-ft.  butterfly  valve,  arranged  to  be  opened 
by  hand,  but  which  may  be  closed  in  emer- 
gencies by  stored  compressed  air  from  the 
power  plant.    The  penstocks  have  an  inside 


the  entire  valley,  including  10,000  and  44,- 
000-volt  systems. 

Preliminary  tests  in  controlling  the  ca- 
pacity of  the  plant  have  shown  that  an  over- 
load of  at  least  23  per  cent  may  be  carried 
on  the  individual  units.  Efficiency  tests  of 
the  wheels  have  not  yet  been  made.  As  the 
capacity  of  the  plant  is  limited  to  the  ca- 
pacity of  the  canal,  and  some  of  the  units 
will  be  shut  down  frequently,  the  nozzles 
are  limited  to  the  normal  capacity  of  the 
units  at  the  operating  temperature.  This 
is  necessary  because  the  power-house  tem- 
perature will  be  about  120  deg.  Fahr.  for 
24-hr.  periods  for  weeks  at  a  time.  It  has 
been  demonstrated  that  but  one  operator 
need  be  on  duty  at  any  time,  and  that  his 
principal  occupation  will  be  janitor  work. 
The  crew  will  consist  of  the  general  fore- 
man, three  operators  and  one  helper. 

In  spite  of  the  extent  to  which  concrete 
water  passages  are  used,  all  seepage 
stopped  very  soon  after  operations  were 
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begun,  it  is  stated,  and  in  the  several 
months  since  the  plant  was  started  there 
has  been  no  indication  of  any  further  leaks. 
The  plant  has  been  designed  and  con- 
structed under  the  direction  of  O.  H.  En- 
sign, chief  electrical  engineer  of  the  U.  S. 
Reclamation  Service. 


A  25-Foot  Fall  Ruins  a  90-Foot 
Railroad  Girder 

A  NINETY-FOOT  girder  9  ft.  deep  for 
a  railroad  spur  was  recently  malicious- 
ly pushed  from  the  abutments  into  the 
ravine  below  the  track.  It  fell  about  25 
ft  on  its  side  and  sustained  the  injuries 
shown  clearly  in  the  accompanying  photo- 
graphs, buckling  in  several  places  on  both 
top  and  bottom  chords.  In  one  of  the 
views  the  rivets  are  shown  missing  from 
a  great  number  of  places,  indicating  more 


GIBDEB     P17SHB)     FROM     ABUTMENT     IS     RUINED 

severe  injuries  than  are  apparent  at  first 
sight.  The  girder  was  damaged  too  badly 
for  further  use. 


Steam  Engine  Indicators  for  Deter- 
mining Governor  Effort  have  been  em- 
ployed successfully  in  the  River  Mill  plant 
of  the  Portland  Railway,  Light  &  Power 
Company.  Company  engineers  working  on 
this  problem  concluded  that  simultaneous 
pressure  records,  secured  on  each  end  of  the 
governor  cylinder,  form  the  most  satisfac- 
tory basis  of  rating,  because  under  test  the 
conditions  are  identical  with  those  of  nor- 
mal operation,  and  elaborate  changes  of 
the  mechanism  are  unnecessary.  Graphic 
record  pressure  gages  were  used,  equipped 
so  as  to  increase  the  speed  of  chart  travel 
and  produce  a  record  with  appreciable 
length  in  the  space  required  for  the  gov- 
ernor to  operate  through  a  considerable  part 
of  its  travel.  Charts  were  taken  from  in- 
dicators on  each  end  of  the  governor  cylin- 
der so  as  to  secure  a  continuous  record  on 
the  cards  of  the  varying  pressures  from 
each  side  of  the  governor  piston  through- 
out two  complete  strokes  or  one  cycle  of 
operation. 


Experts  Testify  on  Means  of  Eliminating  Odors 
in  Garbage  Reduction 

Suit  at  Springfield,  Mass.,  Evokes  Opinions  Regarding  Best 
Methods   of   Treating   Foul   Gases    from    Digester    Tanks 


BEFORE  Hon.  Samuel  D.  Conant,  special 
master,  a  suit  has  recently  been  heard 
at  Springfield,  Mass.,  bearing  upon  the 
operation  of  a  garbage  reduction  plant  by 
the  Springfield  Merg  Reduction  Company. 
The  complainants  were  Jones  et  al  who  en- 
deavored to  secure  relief  from  odors  dis- 
seminated in  a  residential  district  adjacent 
to  the  installation.  The  plant  was  com- 
pleted in  the  early  part  of  1913  on  the 
basis  of  a  contract  with  the  city  which 
requires  that  the  gases  from  the  digesters 
shall  be  burned.  The  burden  of  the  expert 
testimony  presented  was  that  this  method 
does  not  guarantee  freedom  from  odors, 
but  that  substantial  immunity  might  be 
gained  through  scrubbing  and  susbequent 
treatment  with  chloride  of  lime.  Recent 
developments  of  the  Cobwell  process  were 
also  discussed  as  of  interest  in  this  con- 


X  44  ft.,  equipped  with  two  60-in.  hori- 
zontal return  tubular  boilers  designed  to 
operate  at  100  lb.  per  square  inch,  80  lb. 
being  used  in  practice.  An  80-hp.  non-con- 
densing engine  drives  an  electric  generator 
furnishing  energy  to  various  motors  in  the 
establishment,  and  the  lighting  is  supplied 
from  this  unit.  The  cost  of  the  plant  was 
about  $90,000,  including  various  alterations 
designed  to  increase  its  efficiency  and  dimin- 
ish the  odors. 

Since  the  plant  was  opened  for  service 
various  improvements  have  been  made.  An 
additional  tank  to  enable  excess  collections 
to  be  cared  for  was  installed  and  the  prac- 
tice of  pressing  into  a  sealed  tank  was 
modified  by  the  installation  of  catch  basins, 
so  that  the  water  pressed  out  from  the 
tanks  no  longer  passed  directly  into  the 
sewer,  but  was  allowed  to  settle  and  cool. 


COVER   PLATE   RIVETS   WERE   SNAPPED,   DUE   TO    BUCKLING 


nection.     Extracts   from    the    engineering 
testimony  in  the  case  are  given  below. 

Equipment  of  Plant 

The  plant  is  located  in  the  eastern  part 
of  the  city  near  the  Springfield  almshouse 
and  approximately  2.5  miles  from  the  busi- 
ness center.  It  contains  fiye  digesters  of 
the  tilting  type,  a  steam  boiler  plant,  con- 
veyor system,  tanks,  and  other  equipment 
common  in  this  class  of  service.  The  dis- 
tinctive feature  is  the  provision  by  which 
the  digesters  revolve  on  horizontal  trunnions 
to  facilitate  emptying  the  material  after 
cooking.  The  attempted  destruction  of 
digester  gases  by  burning  is  also  unusual. 

In  ordinary  operation  about  9  tons  of 
garbage  are  treated  daily  in  each  digester. 
Pressing  is  accomplished  by  steam  and  an* 
auxiliary  press  has  lately  been  added.  The 
usual  production  of  grease  and  fertilizer  is 
the  result  of  operation.  The  installation 
provides  for  burning  the  digester  gases  in 
either  an  oil  furnace  or  in  the  boiler  fur- 
naces, or  in  both  together,  and  the  plant 
has  a  chimney  50  ft.  high.  The  main  build- 
ing is  86  ft.  long,  60  ft.  wide  and  38  ft.  high, 
with  a  boiler  house  one  story  in  height,  27 


diminishing  the  odors  in  the  sewer  and 
enabling  more  grease  to  be  recovered.  The 
original  oil  furnace  for  burning  the  digester 
gases  was  found  to  be  too  small,  and  was 
enlarged.  Attempts  were  made  to  dry  the 
tankage  in  part,  but  the  practice  was  aban- 
doned because  the  existing  form  of  drier 
was  inefficient  and  the  driers  appeared  to 
increase  the  gases. 

At  first  some  of  the  digesters  did  not 
press  satisfactorily,  due  to  clogging  of  the 
strainer  plates  on  the  inside.  This  was 
remedied  by  changing  the  plates,  making 
larger  perforations  and  in  some  cases  in- 
stalling screen  wire  over  the  plates  on  the 
inside  to  prevent  clogging.  A  secondary 
press  was  added  because  it  was  found  that  a 
longer  time  was  required  to  press  than  at 
first  appeared  likely.  E.  G.  Whittemore, 
superintendent  of  the  plant,  testified  that 
the  use  of  the  driers  was  discontinued  on 
account  of  odors.  Another  improvement 
was  the  relocation  of  a  burner  away  from 
a.  party  wall  in  the  fire  room  on  account 
of  its  affecting  the  wall.  There  was  also 
installed  a  pressure  tank  for  fuel  oil,  the 
piping  was  changed  to  permit  alternate  or 
simultaneous  burning   of   gases   from  the 
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digesters  in  the  oil-fired  retort  or  in  the 
boiler  furnaces,  and  other  minor  improve- 
ments were  made. 

Testimony  on  Odor  Reduction 

Irving  Blount,  consulting  engineer.  New 
York  City,  testified  that  the  principal  odor 
in  garbage  reduction  plants  arises  from 
the  digester  process,  the  local  odors  due 
to  raw  garbage,  water  after  pressing, 
tankage  or  dirt  being  less  pervasive.  The 
witness  doubted  the  efficacy  of  fire  alone 
as  a  means  of  destroying  the  odor  of  the 
digester  gases,  and  held  that  better  results 
might  be  secured  by  condensing  the  steam 
vapor  from  the  cooking  garbage  in  a  sur- 
face condenser.  Jet  condensing,  the  wit- 
ness thought,  would  not  be  as  well  adapted 
to  an  inland  town  on  account  of  the  scarcity 
of  fresh  water  supply.  It  was  recom- 
mended that  the  condensed  vapors  be 
treated  with  chloride  of  lime,  the  final  gases 
discharged  being  freed  from  their  offensive 
character  by  the  action  of  the  chlorine. 
The  soluble  gases  would  pass  through  the 
same  water  solution  and  be  deodorized. 
The  estimated  cost  of  installing  such  equip- 
ment at  the  Springfield  plant  was  approxi- 
mately $3,000. 

The  witness  stated  that  about  three  years 
ago  he  had  made  experiments  along  this 
line  at  the  plant  of  the  then  New  York 
Sanitary  Utilization  Company.  A  pipe  was 
run  from  the  vent  of  the  digester  to  a  set 
of  submerged  coils,  the  condensate  then 
being  passed  through  a  chloride  of  lime 
solution.  None  of  the  plants  of  either  the 
dry  process  or  reduction  types  visited  by 
the  witness  in  this  country  discharged  the 
digester  gases  into  the  furnace  as  in 
Springfield.  In  all  the  other  cooking  plants 
the  gases  are  condensed  with  water.  The 
purpose  of  the  jet  condenser  in  practice 
is  to  condense  the  soluble  gases  and  to 
cool  the  insoluble  gases,  the  cooling  effect 
being  to  limit  the  odor  arising  from  the 
latter  to  the  proximity  of  the  plant.  The 
opinion  was  advanced  that  the  action  of 
fire  on  the  digester  gases  probably  changes 
their  chemical  form  and  may  produce  other 
compounds  of  a  disagreeable  character. 
From  an  economical  standpoint  condensing 
by  water  appears  superior  to  the  attempted 
deodorizing  of  gases  by  fire. 

From  the  standpoint  of  efl[iciency  the 
practice  of  attempting  to  burn  the  digester 
gases  in  the  boiler  furnaces  was  criticised 
on  account  of  the  securing  of  a  forced 
draft  in  such  cases  by  resorting  to  a  steam 
jet.  On  elevated  ground  a  plant  can  be 
placed  nearer  a  residential  district  than  in 
a  depressed  section.  The  scrubber  installed 
at  Springfield  is  not  used  to  scrub  the 
digester  gases  but  to  scrub  the  gases  col- 
lected from  the  plant  interior.  The  stick 
water  is  passed  into  the  sewer,  but  does 
not  have  an  offensive  odor  unless  allowed  to 
stand  in  the  catch  basin  48  hours,  when 
fermentation  sets  in.  The  effluent  water 
from  a  plant  the  size  of  that  in  New  York 
totals  200,000  gal.  per  day,  but  when  passed 
away  directly  in  its  first  condition  and 
cooled  off  no  perceptibly  disagreeable  odor 
results. 

Condensers  for  Drier  Gases 

Next  to  the  digester  system  the  greatest 
volume  of  objectionable  gases  that  are  pro- 
duced by  these  reduction  plants  comes  from 
the  driers,  on  account  of  the  large  amount 
of  air  necessary  for  drying.  The  use  of 
a  condenser  to  destroy  the  local  gases  col- 
lected in  the  building  appears  practicable. 


At  Springfield  the  local  room  gases  are  ex- 
hausted under  the  fire  after  being  sprayed. 
Craft  claims  that  sulphur  dioxide  gas  is 
not  totally  soluble  until  after  it  has  been 
heated  up  to  a  certain  temperature  suf- 
ficient to  change  the  chemical  composition. 
The  height  of  stack  necessary  depends  on 
the  draft  required  for  the  boilers  and  not 
upon  the  requirements  of  gas  dissemination. 
Regarding  the  chloride  of  lime  process, 
Mr.  Blount  said  that  this  material  costs 
from  1.5  to  1.75  cents  per  pound  and  that 
about  4  parts  available  chlorine  to  1000 
parts  water  is  sufficient  to  deodorize  the 
gases.  It  would  be  feasible  from  the  engi- 
neering standpoint  to  turn  the  gases  from 
the  Springfield  furnaces  into  a  surface  eon- 
denser.  The  Springfield  plant  is  one  of 
the  smallest  plants  in  the  country,  while 
that  in  New  York  has  172  digesters  of  10 
and  15  tons'  capacity  and  reduces  a  maxi- 
mum of  2500  tons  in  a  day.  At  Springfield 
the  digesters  are  filled  to  within  about  3 
ft.  of  the  top,  and  from  70  to  80  per  cent 
water  is  present  in  the  material.  The 
vapor  is  carried  to  the  furnaces  or  retort 
through  14-in.  vents,  one  from  each  di- 
gester. About  90  per  cent  of  this  vapor  is 
water.  The  witness  agreed  that  odors  from 
such  a  plant  might  be  noted  at  a  distance 
of  1/2  mile. 

Cobwell  Process  Described 

William  J.  Springbaum  of  New  Bedford, 
Mass.,  manager  of  the  reduction  plant  in 
that  city,  described  the  application  of  the 
new  Cobwell  process,  invented  by  Raymond 
Wells,  of  Homer,  N.  Y.  An  experimental 
unit  of  this  system  was  installed  at  New 
Bedford  in  May,  1914,  and  after  one  year's 
trial  was  taken  out  and  replaced  by  six 
new  units.  The  process  consists  of  placing 
the  garbage,  delivered  by  wagons,  in  a 
sealed,  jacketed  tank.  After  the  tank  is 
sealed,  a  solvent  (gasoline)  is  pumped  into 
the  material  and  steam  is  turned  into  the 
jacketed  tank,  but  the  steam  does  not  come 
into  contact  with  the  garbage.  The  steam 
is  turned  on  long  enough  to  boil  or  set  in 
motion  the  solvent  and  water  inside.  Dur- 
ing this  period  the  material  is  stirred  by  an 
agitator  so  as  to  thoroughly  mix  the  solvent 
and  garbage.  The  solvent  vaporizes  and 
so  does  the  water  in  the  garbage.  The 
two  vapors  then  combine  and  pass  through 
a  pipe  to  the  condenser,  and  are  then  again 
restored  to  their  liquid  state  by  cooling. 
The  water  and  solvent,  having  different 
specific  gravities,  are  separated,  the  solvent 
being  drawn  off  at  the  top  and  after  being 
returned  to  storage  tanks  it  is  used  again. 
The  water  that  has  been  boiled  out  of  the 
garbage,  having  just  a  trace  of  foul  smell 
to  distinguish  it  from  ordinary  water,  per- 
fectly clear  and  carrying  no  solids,  is  then 
run  off  to  the  sewer.  No  insoluble  gases 
are  created,  because  the  garbage  is  not  de- 
composed as  in  other  systems.  A  corn 
husk  comes  out  similar  to  a  shoe  lacing, 
in  the  shape  of  a  long,  stringy  material. 
No  pressure  is  used  in  this  system  above  2 
lb.  per  square  inch  and  operation  in  a  vac- 
uum would  give  still  better  results.  The 
bad  odors  are  entirely  eliminated,  and  boil- 
ing takes  place  at  the  point  where  the  vapor 
pressure  from  the  solvent  and  the  vapor 
pressure  of  the  water  combine,  viz.,  at 
from  190  to  196  deg.  Fahr.  The  garbage 
disposal  plant  at  the  Panama-Pacific  Ex- 
position is  of  this  type. 

Relative  to  the  possibilities  of  disposing 
of  odors  through  heating,  Mr.  Springbaum 
said  that  heating  dries  the  vapor  or  gas 


to  a  degree  that  it  becomes  much  lighter 
than  air,  and  until  mingled  with  air  long 
enough  to  become  saturated  again  hovers 
some  distance  above  the  stack.  As  soon 
as  there  is  sufficient  moisture  in  the  atmos- 
phere to  load  the  gases  again,  they  fall  to 
the  earth,  and  an  odor  can  be  detected.  The 
witness  favored  condensation  and  treatment 
with  chloride  of  lime  for  the  Springfield 
plant,  but  preferred  the  jet  type  of  con- 
denser on  account  of  the  first  cost  and  main- 
tenance of  a  surface  type  for  such  service. 
Acids  or  gases  in  digester  vapor  are  de- 
structive to  piping  and  would  be  likely  to 
lead  to  excessive  maintenance  costs  in  a 
surface  condenser.  About  32  lb.  of  water 
are  required  to  condense  1  lb.  of  steam  in 
a  jet  equipment  compared  with  45  lb.  in 
a  surface  equipment.  About  75  per  cent  of 
the  objectionable  odors  now  noticeable  at 
a  distance  should  be  destroyed  by  this 
treatment.  Entire  freedom  from  odors 
under  all  conditions  is  practically  out  of 
the  question. 

The  co.st  of  changing  over  the  Spring- 
field plant  to  operate  under  the  Cobwell  pro- 
cess would  be  from  $35,000  to  $40,000.  The 
cost  of  removing  the  present  Springfield 
Merg  plant  to  another  site  would  be  per- 
haps 90  per  cent  of  the  initial  outlay  already 
made.  The  witness  said  that  he  had  de- 
tected odors  3000  ft.  from  a  Cleveland  plant 
installed  under  his  direction,  under  certain 
atmosphere  conditions,  with  a  stack  60 
ft.  high  through  which  nothing  passed  but 
the  vapor  from  the  driers  or  cookers. 

Would  Eliminate  Stack 

In  designing  another  furnace  Mr.  Spring- 
baum said  that  if  he  had  a  stack  he  would 
lay  it  flat  on  the  ground  and  would  simply 
use  a  mechanical  fan  to  draw  or  force  the 
gases  through  the  furnace  and  saturate  them 
with  water  at  every  foot  of  their  travel, 
allowing  them  to  escape  on  the  ground  at 
the  back  and  localizing  instead  of  sending 
them  abroad.  Scrubbing  is  an  essential  part 
of  a  successful  process,  since  so  large  a 
proportion  of  the  vapor  is  moist  and  con- 
densable. In  digesting  garbage  a  plant  ac- 
complishes in  7  hours  what  nature  does  in 
7  weeks.  The  witness  thought  that  scrub- 
bing the  gases  before  burning  would  help 
somewhat  at  Springfield,  but  that  scrubbing 
after  burning  would  not  eliminate  the 
gases.  Mr.  Springbaum  said  that  a  better 
location  for  a  garbage  plant  is  in  the  manu- 
facturing districts,  near  railroad  yards  and 
in  places  where  there  is  less  objection 
to  wagons  passing  through  the  streets.  The 
bulk  of  garbage  in  any  city  is  produced  in 
its  heart,  and  unnecessary  cartage  is  also 
objectionable. 

Called  to  the  stand  at  the  final  session, 
Mr.  Whittemore  said  that  in  theory  the 
process  of  filling,  cooking,  floating  off  grease 
and  pressing  in  one  tank  is  excellent,  but 
that  in  practice  an  unusual  amount  of  work 
is  entailed  by  this  arrangement,  involving 
considerable  extra  labor  and  loss  of  time. 


Water  for  Road  Sprinkung  is  piped  12 
miles  on  the  ridge  route  recently  constructed 
by  the  California  Highway  Commission  to 
connect  Los  Angeles  and  Bakersfield.  The 
road  is  built  at  a  high  level  in  a  naturally 
dry  district,  and  in  order  to  avoid  pumping, 
the  long  pipe  lines  were  laid  to  bring 
spring  water  to  a  series  of  five  reservoirs 
at  as  many  different  "high  points"  on  the 
road  profile.  The  reservoirs  are  excava- 
tions lined  with  concrete. 
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Two  Relief  Gates  Considered  for  Handling 
Cross-Canal  Flood  Waters 

Experimental  Installations  Now  in  Service  Will  Deter- 
mine Which  Type  Will  Be  Adopted  for  Long  Ditch 

By  Joseph  Jenson 

Consulting  Engineer,  Salt  Lake  City 
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MANY  irrigation  canals,  especially 
in  the  Rocky  Mountain  states,  are 
built  along  the  base  of  a  mountain  range 
for  the  purpose  of  supplying  irrigation, 
•water  to  a  long  but  comparatively  narrow 
strip  of  bench  land  lying  between  the  moun- 
tain range  and  the  low  lands  of  the  valley. 
One  of  the  perplexing  problems  which  con- 
front the  engineer  in  such  cases  is  to  take 
care  of  the  cross-canal  waters  which  come 
from  sudden  violent  rainfalls  or  rapidly 
melting  snows  in  the  mountain  range  above 
the  canal.  To  handle  these  waters  success- 
fully the  two  types  of  gates  herein  described 
were  developed. 

Piute  Main  Canal 

An  aggravated  case  with  cross-water 
troubles  which  has  recently  come  within 
the  experience  of  the  writer  is  the  main 
canal  of  the  State  of.  Utah  Piute  project. 
This  canal  is  situated  along  the  base  of  the 
western  range  of  mountains  in  the  Sevier 
Valley,  in  Sevier  and  Sanpete  counties;  The 
canal  has  a  length  of  about  55  miles.  The 
transverse  slope  of  the  country  varies  from 
about  3  per  cent  to  as  steep  as  one  in  two. 
The  capacitj'  of  the  canal  at  the  head  is  500 
cu.  ft.  per  second,  decreasing  gradually  to 
300  cu.  ft.  in  40  miles  and  thence  to  60  cu. 
ft.  in  the  remaining  15  miles.  In  the 
stretch  of  55  miles  the  canal  crosses  more 
that  one  hundred  canyons  and  washes, 
emerging  from  the  mountain  range  on  the 
west.  All  of  these  have  been  provided  with 
either  under  or  over-canal  channels  to  con- 
vey water  across  the  canal.  These  canyons 
and  washes  are  for  the  most  part  dry ;  that 
is,  they  do  not  contain  a  permanent  stream. 
All  are  subjected  to  heavy  and  sudden  floods 
due  to  violent  local  storms  in  the  adjacent 
mountains. 

A  calculation  of  culvert  capacity  by  the 
common  rules  based  upon  the  area  of  the 
watershed  and  precipitation  records  would 
be  entirely  misleading  and  inadequate  in 
this  case.  So  also,  observation  of  the  old 
water  channels  in  these  canyons  do  not 
furnish   a   criterion   on   which   to   base  a 


rational  design  for  culverts.  Some  washes 
whose  channels  have  grown  up  with  brush 
and  show  no  signs  of  having  had  for  years 
streams  of  any  considerable  size  have  sud- 
denly been  transformed  into  raging  tor- 
rents, usually  of  not  more  than  one  or  two 
hours'  duration.  These  floods  carry  with 
them  great  quantities  of  debris,  large  boul- 
ders and  trees.  Not  infrequently  the 
breast  of  such  floods  consist  of  a  great  roll- 
ing mass  of  debris  several  feet  high,  re- 
sembling more  an  avalanche  than  a  flood. 
It  is  not  uncommon  that  as  these  emerge 
from  the  usual  narrow  gorge  onto  the  al- 
luvial cone  the  original  wash  or  channel  is 
completely  clogged  and  the  rushing  torrent 
must  find  a  new  course  to  the  valley.  A  cul- 
vert or  overshot  on  the  canal  at  the  original 
crossing,  even  if  adequate  should  the  flood 
follow  its  old  course,  is  not  infrequently 
rendered  useless.  Attempts  to  maintain  a 
permanent  channel  for  these  flood  waters 
or  to  protect  the  canal  by  embankments 
along  its  upper  edge  have  proved  equally 
futile  as  a  permanent  safeguard. 

Floods  at  Height  of  Irrigation  Season 

To  aggravate  the  situation,  the  floods 
are  most  frequent  and  of  greatest  violence 
during  the  latter  part  of  July  and  August, 
just  when  irrigation  is  most  urgently 
needed  and  the  canal  is  carrying  full  ca- 
pacity. Any  considerable  amount  of  water 
entering  from  extraneous  sources  is  an 
overburden,  and  not  only  results  in  damage 
to  the  canal,  but  also  in  shutdowns  for  re- 
pairs when  the  crops  are  in  greatest  need 
of  water. 

These  conditions  led  to  the  plan  of  pro- 
viding relief  devices  whereby  the  canal 
could  quickly  and  effectively  be  relieved  of 
its  load  so  as  to  allow  it  to  carry  during  a 
flood  interval  up  to  its  full  capacity  such 
water  as  may  enter  it  laterally  and  thereby 
lessen  the  probability  of  disastrous  breaks. 
Two  such  devices  were  designed  and  in- 
stalled by  the  writer.  Both  are  experi- 
mental in  character  and  only  one  of  each 
has  been  built  to  date.     It  is  obvious  that 
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no.    1— THIS   GATE   AUTOMATICALLY   ALLOWS   SURPLUS  WATER  TO  BE  DISCHARGED 


PIG.    2 — ILLUSTRATING   PRINCIPLE   OF   WINCH- 
OPERATED   GATE 

to  afford  protection  to  the  entire  length  of 
canal  a  number  of  such  devices  will  be 
needed  at  intervals  along  the  canal.  Which 
one,  if  either,  of  these  structures  will  be 
adopted  will  probably  depend  upon  the  ex- 
perience with  these  trial  installations.  The 
devices  contain  some  features  of  design 
which,  so  far  as  the  writer  is  aware,  are 
novel,  and  are  here  presented  in  suflficient 
detail  to  make  these  features  clear. 

First  Design 

The  first,  Fig.  1,  is  intended  to  be 
automatic  in  operation.  It  consists  essen- 
tially of  a  pair  of  hinged  gates,  set  in  a 
reinforced  concrete  box  extending  through 
the  lower  bank  of  the  canal  and  communi- 
cating thence  with  a  waste  channel  to  the 
natural  drainage  course  of  the  valley.  The 
first  gate  is  hung  on  a  horizontal  I-beam  ex- 
tending across  the  gate  box  about  one-third 
the  depth  below  the  maximum  high-water 
surface  in  the  canal.  The  gate  itself  con- 
sists of  a  frame  of  T-  and  channel  bars,  with 
a  sheet-steel  skin  on  the  canal  side.  The 
vertical  members  of  the  frame  are  extended 
as  shown  to  form  lever  arms.  These  are 
connected  by  means  of  a  corresponding  set 
of  links  to  the  upper  edge  of  the  second 
gate.  The  latter  is  built  on  the  same  gen- 
eral plan  as  the  first  gate,  except  that  the 
vertical  members  are  provided  with  a  hinge 
connection  at  the  lower  instead  of  the  up- 
per end.  A  vertical  step  in  the  bottom  of 
the  channel,  immediately  in  front  of  the 
second  gate,  provides  the  extra  pressure 
required  on  the  second  gate  to  operate  the 
mechanism  and  also  allows  the  gate  to 
drop  below  the  current  when  the  gates 
are  open. 

The  first  gate  when  closed  is  seated  both 
at  the  sides  and  bottom  and  swings  away 
from  the  seat  when  in  operation.  The  sec- 
ond gate  is  hinged  at  the  bottom  and  swings 
free,  no  attempt  being  made  to  make  a 
water-tight  joint  either  at  the  bottom  or 
the  ends.  The  first  gate  when  closed  pre- 
vents leakage  from  the  canal.  Any  leakage 
around  the  second  gate  when  water  flows 
over  the  first  is  of  no  consequence. 

Operation 

The  combination  forms  a  common  "four- 
bar  linkage,"  A-B-C-D,  the  heavy  dotted 
line  constituting  the  stationary  link.    When 
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an  excess  of  water  enters  the  canal  the 
water  overflows  the  upper  edge  of  the  first 
gate.  As  the  elevation  of  the  water  in  the 
box  approaches  that  in  the  canal,  the  whole 
mechanism  swings  into  the  position  shown 
by  the  light  lines  and  the  waste  channel  is 
open  to  relieve  the  canal  not  only  of  the 
excess  water,  but  of  its  entire  flow.  The 
calculation  for  proper  dimensions  is  simple 
and  is  not  here  given.  The  dimensions  in 
Fig.  1  will  enable  anyone  familiar  with  ele- 
mentary mechanics  to  check  the  results  and 
show  that  the  pressure  on  the  second  gate 
is  sufficient  to  overcome  the  pressure  on 
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load  when  the  canal  is  carrying  its  maxi- 
mum normal  flow.  The  gate  when  closed 
IS  fully  seated  in  the  usual  way  both 
at  the  sides  and  the  bottom.  About  10 
ft.  back  of  the  gate  on  each  side  of 
the  concrete  channel  in  which  the  gate 
is  set  is  an  off-set  in  the  wall  to  which 
a  thrust  plate  is  anchored.  Each  end  of 
each  truss  is  connected  to  this  thrust 
plate  by  means  of  a  toggle-joint  link 
consisting  of  one  long  and  one  short  mem- 
ber, the  short  member  joining  onto  the  gate 
truss.  These  links  are  designed  to  sustain 
safely  a  column  action  equal  to  one-fourth 


FIG.    3 — WINCH-OPERATED    GATE   FOR   SAME    SERVICE   AS   AUTOMATIC   GATE,   FIG.    1 


the  first,  even  without  taking  into  account 
the  back  pressure  on  the  first  gate  due  to 
the  filling  of  the  box  behind  it. 

It  is  apparent  that  this  device  is  not 
.adapted  to  hand  operation.  This,  however, 
may  be  facilitated  by  placing  in  the  body 
-of  the  first  gate  a  small  hand-operated 
sluice  of  suflScient  capacity  to  fill  the  box 
.between  the  gates. 

Second  Design 

The  second  structure,  Figs.  2  and  3,  re- 
ferred to  above  is  intended  to  be  a  power- 
•operated  device.  It  is  a  single  gate,  which, 
as  installed,  is  7  ft.  high  by  28  ft.  long.  It  is 
constructed  on  a  T  and  channel-bar  frame, 
■which  in  turn  is  supported  on  two  steel 
trusses,  so  spaced  vertically  that  each  truss 
will    sustain    one-half    the    water-pressure 


the  total  water  pressure  on  the  gate.  The 
long  member  of  the  link  is  continued  beyond 
the  hinge  to  a  point  near  the  back  of  the 
gate  and  there  connected  in  vertical  pairs 
by  means  of  a  halter  to  the  lifting  bars,  one 
at  each  end  of  the  gate,  and  geared  to  a 
pair  of  winches,  driven  by  an  electric  mo- 
tor, both  from  the  same  shaft.  As  is  evi- 
dent from  Fig.  2,  the  first  action  of  the 
mechanism  is  to  straighten  out  the  toggle 
joint  and  thrust  the  gate  forward  to  the 
position  shown  by  the  dotted  lines.  The 
gate  is  now  free  from  its  seat,  and  the 
continued  action  of  the  lift  is  to  swing  the 
gate  without  sliding  friction,  into  the  po- 
sition shown  by  the  dash  lines,  and  the  gate 
opening  is  completed. 

The  motor  is  thrown  into  motion  by  clos- 
ing a  switch  in  the  office  of  the  canal  super- 


intendent.    Its  motion  is  discontinued  by 
pulling  a  switch  automatically  at  the  gate 
end  of  the  line  when  the  gate  has  been 
raised  its  full  height.     A  pawl  and  pawl- 
wheel  secures  it  from  slipping  back.      To 
close  the  gate  it  is  necessary  to  keep  the 
toggle  in  line  until  the  gate  is  completely 
lowered.    In  order  to  do  this  a  second  bar, 
called  the  "hanger,"  is  fastened  directly  to 
the   gate    and    extends   above    the   bridge 
alongside  the  lifting  bar.     By  slipping  a 
pin  through  this  and  a  shoe  fastened  to  the 
lifting  bar  the  toggle  is  locked  in  line  and 
the   links  on   each   side  become   a   simple 
parallel   four-bar  linkage.     The  gate  may 
now  be  lowered  without  contact  with  the 
gate  seat.     When   the  gate   is  completely 
down  the  toggle  is  unlocked  and  the  gate 
seats  itself.    The  gate  is  lowered  by  simply 
raising  the  pawls,  applying  a  simple  brake 
and  allowing  the  gate  to  slip  down  of  its 
own  weight.     In  order  that  the  gate  may 
be  used  at  part  opening  a  series  of  holes 
is  punched  in  the  hangers  so  that  a  pin  may 
be  slipped  in,  hanging  the  gate  at  any  de- 
sired stage.    When  the  gate  is  thus  hung 
the  toggle  may  be  unlocked  and  the  gate 
seated. 

The  elements  of  the  mechanism  are 
shown  in  Fig.  2.  The  details  of  construc- 
tion, not  including  the  motor  connections, 
are  shown  in  Fig.  3. 

Wide  Openings  Secured 

One  other  matter  which  was  taken  into 
account  in  the  design  of  these  structures 
remains  to  be  mentioned.  Vacant  land  on 
both  sides  of  the  canal  produces  a  prolific 
growth  of  Russian  thistle  or  Tumble  weed. 
During  certain  seasons  great  numbers  of 
these  roll  into  the  canal.  They  show  a  won- 
derful tendency  to  attach  themselves  to 
any  obstruction,  such  as  piers  or  posts,  in 
the  canal  and  thus  interfere  with  the  flow 
of  water.  This  made  it  desirable  that  canal 
structures  should  have  clear,  wide  open- 
ings, such  as  these  designs  possess. 

In  conclusion,  it  is  proper  to  state  that 
the  writer  does  not  claim  to  have  effected 
a  final  solution  of  the  problem  herein  set 
forth,  but  submits  his  experience  in  the 
hope  that  others  will  add  to  the  discussion. 


Twelve  Thousand  Forest  Fires,  large 
and  small,  occurred  in  Canada  during  the 
spring,  summer  and  fall  of  1915,  accord- 
ing to  the  report  of  the  Canadian  Forestry 
Association.  This  represents  an  aver- 
age of  1400  a  month  for  the  season.  Set- 
tlers' fires  caused  35  per  cent  of  the  losses 
in  British  Columbia,  Ontario,  Quebec  and 
New  Brunswick,  it  is  estimated.  In 
British  Columbia  "permit  laws"  are  en- 
forced by  which  all  settlers  are  obliged  to 
obtain  the  supervision  of  a  forest  ranger, 
before  setting  out  their  clearing  fires,  and 
while  10,000  acres  of  logged-off  land  were 
burned,  the  fires  were  kept  out  of  all  but 
36  acres  of  merchantable  timber.  Manitoba 
suffered  a  loss  of  $1,000,000  by  forest  fires 
which  burned  approximately  80,000  acres 
during  the  dry  season.  In  the  prov- 
ince of  Saskatchewan  the  damage  is  esti- 
mated at  $170,000,  with  a  burned  area  of 
approximately  140,000  acres.  In  southern 
Alberta,  thanks  to  the  heavy  rainfall,  the 
fires  have  been  comparatively  small,  only 
about  25,000  acres  having  been  burned 
over,  suffering  an  estimated  damage  of  $1 
per  acre.  In  the  Peace  River  valley,  where 
the  season  was  dry,  many  destructive  fires, 
occurred. 
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The  Construction  of  the  Panama 
Canal 

Antbors.  William  L.  Slbert.  brigadier  general  U.  S. 
A^  and  John  F.  Stevens,  formerly  chief  engineer 
and  member  of  the  Isthmian  Canal  Commission. 
Cloth.  1S»  paces,  23  Illustrations.  New  Toric,  D. 
Appletoo  ft  Company.    tS. 

This  book  gives  an  excellent  idea  of  the 
design  and  construction  of  the  Panama  Ca- 
nal, without  going  into  wearisome  details. 
It  is  intended  for  general  reading  rather 
than  as  a  reference  book  for  the  technical 
man. 

It  is  divided  into  two  parts :  the  first  dis- 
cusses the  preparatory  period,  from  1904  to 
March,  1907,  and  the  second  the  construc- 
tion, from  March,  1907,  to  April,  1914.  The 
first  part  is  written  by  Mr.  Stevens  and  the 
second  by  General  Sibert. 

An  idea  of  the  scope  of  the  book  can 
readily  be  obtained  from  the  chapter  head- 
ings, which  are  as  follows:  Preparatory 
Period — Sea  Level  vs.  Lock  Type  of  Canal, 
Reconstruction  of  the  Panama  Railroad, 
Prosecution  of  the  Work,  Development  of 
Working  Plans,  Housing  and  Feeding  of  the 
Force,  Assemblage  and  Management  of  the 
Force.  Construction  Period  —  Adopted 
Project,  Changes  in  Adopted  Project, 
Changes  in  Dimensions  of  Parts  of  Canal, 
Designs  for  Permanent  Buildings  and 
Locks,  Construction  from  Colon  to  Gatun, 
Excavation  and  Concrete  Work  at  Gatun, 
Construction  of  Gatun  Dam,  Gatun  Lake, 
Construction  from  Gatun  to  Pedro  Miguel 
(Culebra  Cut),  Soiith  End  of  Culebra  Cut 
to  the  Pacific  Ocean,  Municipal  Engineer- 
ing, Shops  and  Terminal  Facilities,  Opera- 
tion of  Panama  Canal,  The  Work  and  Its 
Cost. 

Because  of  General  Sibert's  intimate  con- 
nection with  the  work  in  the  Atlantic  Di- 
vision, the  construction  there  is  treated  at 
somewhat  greater  length  than  that  in  Cu- 
lebra Cut  and  on  the  Pacific  side.  The  gen- 
eral features,  however,  are  stated  with  ref- 
erence to  all  of  the  work.  Passing  incidents 
that  have  a  human  flavor  are  worked  in, 
particularly  by  General  Sibert,  making  the 
volume  even  more  readable  than  a  mere  re- 
cital of  facts  could  make  it. 


Ford  Methods  and  the  Ford  Shops 

Authors.  Horace  Lucien  Arnold  and  Fay  Leone 
Faurote.  Cloth,  7  x  1:0^4  in.;  440  pages.  Illustrated. 
New  York.  The  Engineering  Magazine  Company.  iS. 

This  is  a  volume  which  while  devoted 
chiefly  to  the  production  methods  of  the 
Ford  shops,  should  be  of  value  and  interest 
to  ever>'  industrial  engineer,  even  though 
his  work  be  the  designing  of  the  structures 
only.  The  influence  upon  them  of  the  oper- 
ations they  are  to  house  is  necessarily  large, 
and  this  book  shows  how  the  intensive  work 
of  the  remarkable  Ford  shops  is  carried  on. 
As  is  known  in  a  general  way,  remarkable 
special  machines,  working  routine  and  man- 
agement system  have  been  developed  by  the 
Ford  organization.  An  understanding  of 
them  is  well  worth  while,  even  if  for  the 
mere  purpose  of  keeping  in  touch  with  the 
progress  in  manufacturing  methods. 

One  chapter  is  devoted  to  the  new  Ford 
factory  buildings  and  to  the  factors  which 


influenced  their  arrangement  and  design. 
A  final  chapter  on  methods  for  safeguard- 
ing the  workmen  contains  some  informa- 
tion regarding  fire  protective  devices  and 
danger  warnings.  It  includes  a  full  treat- 
ment, too,  of  the  protective  devices  used  in 
connection  with  moving  machinery. 


The  Building  Estimator's  Refer- 
ence Book 

Author.  Frank  R.  Wallace.  Limp  leather,  4%  x 
6^  in.;  612  pages;  illustrated.  Chicago,  published 
by  the  author,  30  Michigan  Avenue.     $10. 

Estimating  costs  of  modern  buildings  is 
a  highly  specialized  science  which  requires 
either  large  experience  or  exact  data.  The 
author  of  this  612-page  book  has  compiled 
data  taken  from  his  own  experience  and 
the  best  available  sources  of  reliable  in- 
formation. Realizing  the  vital  influence  of 
the  local  conditions  on  the  costs,  special 
emphasis  is  placed  on  complete  description 
and  illustration  to  explain  all  the  items  of 
methods  and  plant  which  affect  the  work. 
Inside  figures  of  costs  are  sometimes  given 
for  buildings  which  have  not  been  men- 
tioned by  name  because  the  information 
was  confidential. 

Costs  are  given  in  actual  hours  per  unit 
of  measure,  so  that  the  data  can  be  used 
with  any  prevailing  local  rate  of  wage. 

After  considering  general  conditions  and 
overhead  expenses,  the  author  gives  costs 
of  wrecking  and  excavating,  caissons,  con- 
crete, wood  and  sheet  piles  and  concrete  for 
foundations.  The  next  two  chapters  con- 
sider waterproofing  and  concrete  floors  and 
pavements,  mainly  by  the  citation  of  exam- 
ples. Reinforced  concrete  and  reinforcing 
steel  are  similarly  treated,  followed  by 
brick  masonry,  stonework,  fireproofing, 
rough  carpentry  for  timber  framing,  floor- 
ing, etc.,  mill  work  and  interior  finish,  in- 
cluding plastering,  doors  and  windows,  art 
metal  and  sheet  metal. 

Slate,  tile  and  composition  roofing  and 
felts  are  treated  in  one  chapter,  followed 
by  chapters  on  exterior  and  interior  mar- 
ble, slate  and  scagliola,  tiling,  glass  and 
glazing,  painting  and  varnishing.  Struc- 
tural iron  and  steel  costs  are  given  in  a 
chapter  of  27  pages.  Building  specialties 
(including  vault  doors,  prismatic  sidewalk 
lights,  blackboards,  etc.),  hardware,  plumb- 
ing, steam  and  hot-water  heating  and  elec- 
tric wiring  are  considered  in  the  conclud- 
ing  chapters. 


Elasticity  and  Resistance  of  the 
Materials  of  Engineering 

Authors,  William  H.  Burr,  professor  of  civil  engi- 
neering Columbia  University,  New  York  City.  Sev- 
enth edition,  thoroughly  revised.  Cloth,  6  x  9  in.; 
928  pages.  New  York,  John  Wiley  &  Sons.  $6.50 
net. 

Reviewed  by  F.  H.  Constant 
f  rofessor  of  Civil  Engineering,  Princeton  University. 

The  present  edition  has  been  completely 
rewritten  and  re-arranged,  much  of  the 
older  matter  has  been  displaced  by  new  top- 
ics of  greater  present  practical  importance, 
and  a  new  book  has  virtually  been  created. 
Although  smaller  than  the  last  edition,  it 


still  contains  928  pages.  To  those  familiar 
with  the  older  editions,  a  list  of  the  chap- 
ter headings  will  indicate  the  character  of 
the  revision.  The  subject  matter  is  still 
classified  under  two  parts,  devoted  to  the 
analytical  and  technical  aspects  of  the  work 
respectively. 

Chapter  1,  "Elementary  Theory  of  Elas- 
ticity," has  been  expanded  from  13  to  50 
pages  and  now  includes  the  ellipse  and  el- 
lipsoid of  stress.  Chapter  2,  "Flexure,"  re- 
places the  old  chapter  3  on  this  subject,  and 
is  much  enlarged.  Chapters  3  and  4,  on 
torsion  and  on  hollow  cylinders  and  spheres, 
have  been  rewritten. 

Part  II,  "Technical,"  contains  many  ta- 
bles and  much  practical  data,  and  has  been 
almost  completely  rewritten  in  order  to 
bring  it  up  to  date.  Chapters  7  and  8, 
"Tension"  and  "Compression"  respectively, 
take  up  in  order  cast  iron,  wrought  iron, 
steel,  copper,  cement  and  timber.  The 
specifications  for  the  steel  of  the  Manhattan 
Bridge  in  New  York  are  included.  Forty 
pages  are  devoted  to  riveted  joints  and  pin 
connections  in  chapter  9.  In  chapter  10, 
"Long  Columns,"  the  new  matter  includes 
the  principles  of  the  moments  of  inertia,  a 
new  treatment  of  Gordon's  formula,  new 
column  sections  and  recent  tests  of  various 
steel  columns,  with  the  typical  formulas 
now  in  use.  Chapters  11,  "Shear  and  Tor- 
sion," and  12,  "Bending,"  contain  much  tab- 
ular data  of  recent  tests. 

Much  interest  will  center  upon  the  au- 
thor's treatment  of  concrete-steel  members 
in  chapter  13.  It  contains  70  pages  and 
covers  the  theory  and  practical  application 
of  this  form  of  construction.  In  this  field 
Professor  Burr  was  one  of  the  earliest 
writers,  and  he  has  contributed  much  to  the 
development  of  the  present  rational  and 
simplified  methods.  It  is  to  be  regretted 
that  he  did  not  finally  adopt  the  notation 
now  generally  used  in  practice,  and  most 
familiar  to  engineers. 

In  flexure  the  most  general  case  is  treated 
first;  viz.,  that  of  the  T-beam  with  steel  on 
both  compression  and  tension  sides.  The 
tensile  resistance  of  the  concrete  is  included, 
and  the  neutral  axis  is  assumed  to  lie  below 
the  flange.  When  the  various  practical 
conditions  are  introduced,  such  as  steel  on 
the  tension  side  only,  tensile  resistance  of 
concrete  neglected,  and  the  width  of  flange 
assumed  equal  to  the  width  of  web  (the 
case  of  the  ordinary  rectangular  beam),  the 
formulas  reduce  to  the  familiar  simple  ex- 
pressions used  in  practice.  A  study  of  this 
general  analysis,  although  it  involves  some 
superfluous  terms  and  seemingly  compli- 
cated mathematical  expressions,  should  re- 
sult in  a  sound  knowledge  of  the  mechanics 
of  the  composite  beam. 

The  practical  value  of  this  part  of  the 
book  would  be  greatly  enhanced  if  the  au- 
thor were  to  include  tables  and  diagrams  to 
expedite  the  use  of  the  formulas. 

The  author  recommends  that  the  entire 
transverse  shear  be  provided  for  by  steel 
stirrups  or  bent  rods  independently  of  the 
shearing  resistance  of  the  concrete.  These 
steel  rods  are  treated  like  the  diagonals  and 
verticals  of  a  Pratt  truss,  the  stress  being 
obtained  by  multiplying  the  total  transverse 
shear  by  the  secant  of  the  vertical  angle,  the 
spacing  of  the  bent  rods  or  stirrups  being 
limited  to  the  depth,  or  preferably  three- 
fourths  of  the  depth,  of  the  tensile  steel. 
In  computing  the  value  of  bond  shear  for 
the  stirrups,  the  author  allows  the  use  of 
the  entire  length  of  stirrup  instead  of  only 
the  part  lying  above  the  neutral  axis. 
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The  confusion  in  the  present  methods  of 
establishing  the  working  stresses  in  rein- 
forced-concrete  columns  is  again  apparent. 
In  column  tests  the  yield  point  of  the  longi- 
tudinal steel  and  the  ultimate  strength  of 
the  concrete  are  reached  at  about  the  same 
time.  Should  the  working  stresses  be  based 
upon  the  ultimate  strength  of  the  column 
or  upon  the  stress  conditions  existent  at  the 
time  when  the  working  stresses  occur?  The 
author  uses  the  former  method  and  recom- 
mends the  high  unit  of  16,000  lb.  per  square 
inch  for  the  steel,  while  retaining  the  A.  S. 
C.  E.  specification  of  22V2  per  cent  of  the 
ultimate  strength  of  the  concrete,  about  500 
lb.  per  square  inch.  It  is  impossible,  of 
course,  for  these  working  stresses  to  exist 
side  by  side,  their  relative  values  being  de- 
termined by  the  ratio  of  their  moduli  of 
elasticity  sit  any  time.  For  this  reason 
many  engineers  prefer  to  use  units  that  are 
consistent  with  each  other  at  the  working 
load,  employing  a  much  smaller  value  for 
the  steel  even  though  the  allowance  in  the 
concrete  (especially  when  well  banded),  is 
sometimes  increased  over  that  recommended 
by  the  American  Society  of  Civil  Engineers. 

Chapter  14  covers  rolled  and  cast  flanged 
beams.  Chapter  15,  "Plate  Girders,"  is  re- 
written and  includes  the  complete  computa- 
tions for  a  70-ft.  single-track  railway  deck 


plate-girder  span  in  accordance  with  the  A. 
R.  E.  A.  specifications.  Chapter  16,  "Mis- 
cellaneous Problems,"  includes  a  number  of 
new  topics,  such  as  curved  beams,  hooks,  ec- 
centric loading,  general  flexure  by  the  core 
method,  oblique  flexure,  elastic  action  in  a 
composite  material,  helical  and  plane  spiral 
springs,  flat  plates,  and  the  theory  of  least 
work  applied  to  a  bridge  portal.  Chapter 
17,  "Fatigue  of  Metals,"  and  18,  "Flow  of 
Solids,"  as  well  as  the  three  appendices  cov- 
ering the  mathematical  theory  of  elasticity, 
thick  hollow  cylinders  and  spheres,  and  the 
theory  of  flexure  are,  in  the  main,  un- 
changed. Some  new  matter,  including  Clav- 
arino's  formula  and  the  resisting  capacity 
of  natural  and  artificial  ice,  is  introduced 
at  the  end  of  the  book. 

Some  typographical  errors  have  crept  in, 
equation  3  on  page  662,  for  example,  con- 
taining two.  The  author  is  not  always  con- 
sistent in  the  use  of  his  symbols. 

This  classic  work  has  long  been  regarded 
as  the  leading  American  authority  in  the 
field  of  the  elasticity  and  resistance  of  mate- 
rials. It  is  a  source  of  gratification  to  the 
engineering  profession  that  Professor  Burr 
has  been  willing  to  undertake  the  arduous 
task  of  revision,  and  has  completed  this 
work   in    so  thorough   and   satisfactory    a 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  will  be  welcomed 


Why  Is  Registration  in  Civil 
Engineering  Decreasing? 

Sir:  The  decreasing  enrollment  in  our 
engineering  schools  as  noted  in  the  Engi- 
neering Record  of  Dec.  18,  1915,  has  been  a 
matter  of  interest  to  the  writer  for  several 
years.  The  enormous  increase  in  the  num- 
ber of  engineering  student?  from  1890  to 
1910  could  hardly  have  been  expected  to 
continue,  and  the  subsequent  decrease 
should  cause  no  alarm.  It  is  but  the  natural 
result  of  deep  underlying  economic  condi- 
tions. 

First  of  all,  the  figures  for  1915-16  should 
be  discounted  because  of  the  depressed 
financial  condition  of  our  ovsti  country  as 
well  as  of  Latin  America  and  the  Orient, 
from  where  we  have  been  drawing  large 
numbers  of  students.  In  this  connection, 
figures  of  a  large  Eastern  university  before 
the  writer  show  marked  decreases  in  num- 
ber after  the  depressions  of  1893  and  1907. 
Omitting  these  figures  then,  a  glance  at  the 
curves  shows  that  the  decrease  had  reached 
its  maximum  effect  some  three  years  ago, 
the  curves  being  horizontal  for  the  follow- 
ing years. 

There  are  a  number  of  reasons  for  the 
general  falling  off  in  numbers.  An  exam- 
ination of  statistics  of  leading  universities 
will  show  an  increasing  interest  in  agricul- 
tural courses  for  the  past  decade  or  two,  far 
surpassing  any  similar  period  of  expansion 
of  the  corresponding  technical  departments. 
In  the  case  of  the  university  referred  to,  the 
greatest  increase  in  engineering  students 
for  a  ten-year  period  was  from  1899  to  1909, 
namely  from  950  to  1900.  In  the  case  of 
agriculture  the  increase  from  1904  to  1914 
was  from  189  to  1670. 

The  deluded  popular  notion  concerning 


reward  for  technical  ability  has  gradually 
been  dispelled  by  actual  statistics,  as  for 
example,  the  recent  figures  compiled  by  the 
American  Society  of  Civil  Engineers,  re- 
sulting in  the  search  for  greater  remunera- 
tion along  other  lines  of  endeavor. 

Nor  can  it  be  overlooked  that  with  the 
development  of  the  profession  the  technical 
schools  have  been  raising  both  their  en- 
trance requirements  and  their  standards  of 
work.  The  result  in  numbers  is  evident. 
The  introduction  of  six  and  seven-year 
courses  with  less  time  spent  in  the  engineer- 
ing college  also  has  a  slight  but  misleading 
effect  upon  enrollment  statistics. 

Finally,  a  number  of  factors  combine  to 
decrease  the  enrollment  for  individual 
schools,  but  which  if  anything  have  the  op- 
posite effect  upon  the  total  number  of  engi- 
neering students  in  the  United  States. 
Among  these  may  be  mentioned  the  estab- 
lishment of  new  schools,  the  expansion  of 
others  hitherto  unrecognized,  the  introduc- 
tion of  night  courses  leading  to  a  profes- 
sional degree,  and  finally  the  development  of 
correspondence  courses. 

It  is  the  belief  of  the  writer  that  a  stable, 
healthy  condition  has  about  been  reached 
which  will  result  in  a  supply  more  suitable 
to  the  demand;  for  while  the  increasing 
participation  on  the  part  of  the  engineer  in 
public  and  executive  duties  may  cause  the 
curves  to  ascend  in  the  future,  an  ascent  as 
steep  as  that  of  ten  or  fifteen  years  ago  is 
unwarranted. 

Charles  Weiss,  C.  E. 

Pittsburgh. 


Sir  :  I  read  the  article  and  editorial  con- 
cerning registration  in  civil  engineering  in 
the  Engineering  Record  of  Dec.  18,  1915, 
and  found  them  very  interesting.    After  be- 


ing employed  by  a  large  structural  company 
for  nearly  three  years  on  a  variety  of  design 
and  construction,  and  having  come  into 
rather  close  contact  with  engineers  and  en- 
gineering departments  of  a  number  of  large 
and  small  concerns,  I  offer  the  following  re- 
plies to  the  questions  asked: 

1.  The  decline  in  registration  of  civil 
engineering  students  is,  undoubtedly,  due  to 
the  discouragements  oflfered  to  those  en- 
gaged in  the  profession,  (a)  A  just  return 
— that  is,  sufficient  to  enable  an  engineer  to 
support  a  home  as  any  professional  man 
should,  comes  to  very  few.  The  complete 
statement  of  an  employer  of  engineers,  that 
it  is  an  ea.sy  matter  to  get  plenty  of  good, 
experienced  structural  engineers  at  $150 
per  month,  is  known  to  him  to  be  as  untrue 
as  it  is  to  the  employed  engineer  to  be  a 
"bluff"  to  hold  his  salary  down.  It  is  un- 
fortunately true  that  men  can  be  hired  for 
that  amount,  but  they  are  too  often  merely 
engineers,  (b)  Engineers  in  general  are 
little  respected  by  field  superintendents  and 
non-technical  practical  men  in  general. 
This,  I  believe,  comes  about  from  the  fol- 
lowing causes:  Superintendents  are  usually 
older,  are  better  versed  in  practical  meth- 
ods and  have  keener  judgments;  they  are 
among  the  better  paid  men,  so  are  able  to 
live  without  worrying  whether  prunes  are 
11  or  12  cents  per  pound,  and  their  efficiency 
is  therefore  higher;  the  engineer,  young  be- 
cause the  older  men  will  not  assume  the  re- 
sponsibility at  the  market  salaries,  is  com- 
pelled to  employ  his  leisure  time,  if  he  has 
any,  in  some  immediately  remunerative  oc- 
cupation, thereby  reducing  his  efficiency  and 
depriving  him  of  the  privilege  of  bettering 
himself  as  an  engineer. 

While  in  college  I  often  listened  to  the 
advice,  and  I  believe  it  sound,  to  young  pros- 
pective engineers  to  overlook  the  small  sal- 
ary in  the  early  years  of  practice  and  to  put 
their  maximum  energy  into  the  profession. 
This  is  clearly  indicative  of  the  high  ideals 
of  the  advisors,  but  the  fact  cannot  be  side- 
stepped that  a  man  must  earn  more  than 
the  average  engineer  now  does  before  he 
can  cease  to  think  at  almost  every  turn,  "I 
would  like  to,  but  cannot  afford  it."  The 
engineer  must  face  the  unfortunate  high 
cost  of  living.  A  man  with  no  taste  for  art, 
music  or  literature,  no  appreciation  of  the 
value  of  friends,  and  no  idea  of  the  relation 
of  living  well  to  eflSciency — the  one  without 
the  personality  to  make  a  real  man — can  live 
on  his  income,  can  save  money,  can  even 
become  an  engineer — at  the  expense  of  his 
development  as  a  member  of  society,  as  a 
real  man.  There  are  unfortunately  plenty 
of  these  already  in  the  field  of  engi- 
neering. 

2.  Instead  of  the  question,  "What  is  the 
remedy?"  (for  the  decline),  I  would  substi- 
tute "Will  the  decline  be  a  remedy  for  the 
present  conditions?"  It  will  in  that  a 
smaller  supply  of  engineers  with  an  equal, 
or,  from  present  indications  in  the  business 
world,  a  greater  demand  for  them  will  make 
the  field  more  attractive.  The  decline  in 
registration  is  accentuated  by  the  large 
number  of  men,  and  capable  men,  leaving 
the  field,  so  that  it  is  already  becoming  diffi- 
cult to  obtain  good  engineers.  The  decline 
will  be  a  remedy  for  the  decline. 

3.  The  principal  reason  for  alarm  to  the 
business  man  is  that  he  is  not,  in  many 
cases,  broad-minded  enough  to  see  one  of 
the  most  important  sources  of  his  own 
profit.  The  engineer  is,  to  him,  not  a  source 
of  profit,  but  a  "necessary  evil,"  employed  . 
merely  because  the  project  cannot  be  ac- 
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complished  without  him.  His  vision,  nar- 
rowed by  seeing  only  money,  money,  MONEY, 
causes  him  to  think  that  the  smaller  the 
salaries  of  his  force,  the  larger  will  be  his 
profit.  Nothing  is  more  absurd.  When  the 
supply  of  engineers  becomes  sufficiently  lim- 
ited to  cause  their  demands  for  a  better 
living  to  be  listened  to,  better  men  will  be 
attracted  to  and  remain  in  their  field,  and 
just  as  surely  will  the  poor  engineers  be 
driven  from  the  field.  An  increase  in  sal- 
ary is  just  as  sure  to  show  up  a  weak  man 
as  it  is  to  hold  a  good  one.  A  small  number 
of  good  men  can  accomplish  more  than  the 
equivalent,  from  the  salary  standpoint,  of 
cheaper  men,  and  while  the  majority  of  em- 
ployers seem  unable  to  comprehend  it,  their 
organization  would  be  far  more  efficient. 
The  larger  salaries  will  probably  attract 
sufiScient  men  to  the  colleges,  along  with 
the  men  who  choose  the  profession  because 
they  love  it,  to  change  the  slope  of  the  regis- 
tration curve  from  minus  to  plus,  and  at  the 
same  time  will  eliminate  those  unable  to 
make  good  from  the  practical  field.  This 
will  be  a  much  better  condition  for  both 
engineer  and  employer  than  to  have  the 
better  men  forced  into  other  occupations  to 
obtain  suflScient  remuneration.  Higher  sal- 
aries will  surely  increase  efficiency  by  En- 
abling the  young  engineer,  especially,  to 
use  his  spare  time  for  the  profession  in- 
stead of  being  compelled  to  use  it  to  earn  a 
living  at  any  sort  of  occupation. 

The  salvation  of  engineering,  for  the 
present,  seems  to  lie  with  those  who  have  an 
independent  income,  and  with  those  who  are 
in  it  because  they  love  it. 

Clyde  B.  Pyle. 

Wilkinsburg,  Pa. 


Sir:  The  Engineering  Record  asks  "Why 
is  registration  in  civil  engineering  decreas- 
ing?" and  invites  answers  to  its  interroga- 
tory. The  writer  believes  he  has  a  partial 
answer  to  the  inquiry,  but  desires  to  pref- 
ace it  with  the  statement  that  what  he  shall 
say  are  matters  of  personal  knowledge,  and 
perhaps  apply  only  to  the  locality  with 
which  he  is  familiar. 

The  usual  cycle  of  operations,  leading  to 
the  graduation  of  a  young  engineer  are  sub- 
stantially as  follows :  Little  Willie  has  com- 
pleted his  high-school  education,  and  coming 
into  the  possession  of  some  one  of  the  "Best 
Books  for  Boys"  reads  a  glowing  account 
therein  where  some  poor  but  honest  young 
man,  with  only  a  tow  string,  a  handful  of 
shingle  nails,  a  saw  and  a  hatchet,  designs 
and  constructs  a  bridge  over  a  yawning 
chasm  that  has,  up  to  the  time  of  his  advent, 
defied  the  efforts  of  the  most  eminent  engi- 
neers. Incidentally,  of  course,  little  Willie 
later  marries  the  daughter  of  the  mighty 
railroad  magnate  and  lives  in  happiness  and 
luxury  forever  thereafter. 

Now  little  Willie  probably  could  not,  nat- 
urally, make  a  decent  button  for  a  smoke- 
house door,  but  with  his  youthful  imagina- 
tion fired  by  the  compelling  experience  of 
the  poor  young  man  aforesaid,  he  tells 
Mamma  that  he  wants  to  be  a  civil  engineer, 
with  big  capital  letters.  Mamma,  of  course, 
knows  that  engineering  is  considered  one  of 
the  learned  professions  and  "so  dignified, 
you  know,"  and  she  intercedes  with  Dad. 
Now  Dad,  like  the  father  of  most  of  our 
young  engineers  is,  if  not  rich,  at  least  com- 
fortably well  to  do,  so  little  Willie  is  entered 
in  some  institution  where  engineering  is 
taught. 

During  his  college  experience,  in  the  few 
lucid  periods  intervening  between  the  mad 


rush  of  intercollegiate  football,  baseball, 
rowing,  Frat  rushes,  etc.,  he  succeeds  in 
storing,  partly  in  his  head  and  partly  on  his 
shirt  cuffs,  sufficient  theoretical  knowledge 
to  enable  him  to  pass  his  final  examinations 
and  be  graduated  as  a  full-fledged  C.  E. 

When  he  returns  home  he  is  somewhat 
surprised  to  find  that  no  brass  band  and 
throng  of  admiring  friends  meet  him,  and 
still  more  surprised,  as  the  days  go  by,  to 
find  that  the  community  in  general  is  not 
tumbling  over  itself  to  secure  his  valuable 
services;  consequently  he  loafs. 

Dad  at  last  wakes  up  to  the  fact  that  little 
Willie  is  much  more  ornamental  than  use- 
ful, and  some  fine  morning  takes  him  to 
task.  "Say,  young  man,"  says  he,  "do  you 
appreciate  the  fact  that  I  spent  a  lot  of  good 
hard  money  to  put  you  through  college?" 
The  young  man  admits  the  fact.  "Then," 
says  the  old  man,  "get  out  and  do  some- 
thing." The  young  man  is  forced  to  admit 
that  no  flaw  can  be  found  in  his  father's 
reasoning,  but  tells  him  that  it  is  considered 
undignified  and  "unethical"  for  a  profes- 
sional man  to  solicit  employment.  Then  the 
old  man  goes  up  in   the  air.     "Ethics  be 

d d!"  says  he.    "If  it  were  unethical  for 

me  to  get  out  and  hustle  to  sell  lard,  pork, 
beans,  codfish  and  lots  of  other  things, 
where  would  you  be?  Get  out,  get  into 
the  game.  Show  what  you  are  good  for, 
if  you  are  good  for  anything.  Get  a 
move  on." 

Little  Willie  goes  out  in  search  of  em- 
ployment, and  comes  back  a  sadder  and 
wiser  man.  He  finds  the  field  fully  filled, 
and  work  as  he  may,  finds  no  employment. 
He  reports  to  Dad,  and  he,  being  wise  in 
the  ways  of  the  world  and  knowing  that  if 
he  can  sell  pork  cheaper  than  his  competi- 
tors he  gets  the  business,  suggests  to  Willie 
that  he  cut  the  price.  And  here  comes  in 
one  of  the  queer  things  about  engineering. 
To  the  average  person,  the  man  who  owns, 
or  can  borrow  a  transit,  set  it  up  and  squint 
through  it,  is  an  engineer.  Well,  Willie 
goes  out  again  and  does  cut  the  price  and 
gets  a  provisional  promise  of  employment, 
but  when  he  appears  to  his  prospective  em- 
ployer, to  consummate  the  contract,  he  finds, 
much  to  his  amazement,  that  some  other 
young  engineer  has  underbid  him  and  se- 
cured the  work. 

He  reports  to  Dad  and  that  at  once 
arouses  the  old  man's  commercial  pugnac- 
ity. "So  that's  the  game,  is  it?"  says  Dad. 
"Well,  we'll  show  those  cheap  skates  a  trick 
with  a  hole  in  it.  Get  out  and  get  the  work. 
Don't  make  any  difference  what  the  price 
is.  Do  it  for  nothing,  if  necessary.  Get 
the  work  and  I'll  make  up  any  loss  there  is 
in  it.    Get  into  the  game." 

Well,  Willie  does  go  out  and  get  the  work, 
but  to  get  it  he  does  it  for  substantially 
nothing,  with  the  result  that  he  spoils  the 
business  for  legitimate  practitioners.  Of 
course,  his  customers,  as  a  rule,  get  just 
what  they  pay  for,  but  as  "a  sucker  is  born 
every  minute"  the  supply  is  equal  to  the  de- 
mand. 

Now  this  is  not  an  overdrawn  picture. 
Its  counterpart  can  be  found  in  nearly  every 
community,  and  it  proves  to  the  writer,  at 
least,  that  the  profession  is  now  overcrowd- 
ed. As  the  late  Harriman  said,  rela- 
tive to  a  different  subject,  the  community 
has  too  many  "undigested"  engineers. 

When  we  find,  as  we  do,  in  the  locality 
in  which  the  writer  resides,  that  large  em- 
ployers of  engineering  skill  are  paying  for 
it  less  per  diem,  or  per  year,  than  they  pay 
for  purely  mechanical  capacity,  it  furnishes 


conclusive  evidence  that  the  supply  exceeds 
the  demand. 

Engineer. 
Utica,  N.  Y. 


Sir:  In  response  to  your  invitation  to 
readers  of  the  Engineering  Record  to  dis- 
cuss the  reasons  for  the  evident  decrease  in 
registration  in  civil  engineering  courses,  I 
would  offer  the  following: 

Every  man  who  intelligently  makes  the 
choice  of  his  life  work  is  governed,  to  a  large- 
extent,  by  individual  reasons  peculiar  to 
himself  only.  This,  as  well  as  the  fact  that 
one's  judgment  as  to  the  cause  of  this  de- 
crease is  apt  to  be  governed  unconsciously 
by  his  personal  viewpoint,  which  in  turn  has: 
largely  been  determined  by  his  experiences 
in  the  profession,  makes  it  difficult  to  ob- 
serve all  of  the  existing  general  causes.  But 
may  we  not  safely  say  that  to  other  reasons 
which  have  been  contributed  to  this  fact 
might  be  added  this,  the  desire  on  the  part 
of  the  student  to  associate  himself  in  after 
years  with  some  movement,  profession  or 
business  occupation  which  will  be  reason- 
ably permanent  in  respect  to  duration  of 
time  and  locality?  No  one  with  a  college 
education,  if  he  will  only  use  it  consistently,, 
can  afford  to  overlook  the  advantages  to  be 
enjoyed  in  becoming  a  part  of  a  community, 
thereby  gaining  recognition  and  prestige 
through  constant  contact  with  the  life  of 
that  community,  whether  it  be  public  or 
private. 

The  salary  or  income  to  be  derived  from' 
such  an  occupation  does  not  have  to  be  large 
to  equal  the  majority  of  salaries  derived 
from  the  profession  in  question.  Look  un- 
der the  heading  of  Personal  Notes  in  each 
issue  of  the  Engineering  Record  and  read 
of  recent  appointments  made  together  with 
previous  employments  which  these  men  have 
had.  One  of  the  most  important  facts  al- 
ways remains  untold — previous  and  present 
salaries.  If  the  truth  were  known,  we  would 
find,  in  too  large  a  percentage  of  cases, 
that  these  salaries  have  fluctuated  greatly; 
yet  who  can  truthfully  say  that  the  ability 
or  qualifications  of  these  men  have  been  in 
direct  and  constant  conformity  with  their 
pay?  Steadiness  and  dependability  on  the 
part  of  an  individual  is  bound  to  receive  a 
reward,  and  these  qualities  directed  along 
almost  any  line  of  employment  which  has  a 
future,  coupled  with  the  advantage  of  a  lim- 
ited diversity  of  activities  enjoyed  only  by  a 
permanent  resident  of  a  community,  will 
offset  a  very  tempting  salary  in  an  engi- 
neering position  which,  in  too  many  cases, 
to-day  is  and  to-morrow  very  likely  will 
not  be. 

Somebody  has  said  that  one  rises  in  his 
position  in  life  as  far  as  he  deserves  to  go. 
That  may  be  true  in  many  cases,  but  the 
completion  of  a  piece  of  work  on  which  an 
engineer  may  have  spent  the  best  years 
of  his  life  and  there  attained  success  many 
times  leaves  him  in  an  uncomfortable  posi- 
tion in  this  time  of  intense  specialization  in 
a  profession  which  demands,  in  most  cases, 
quite  as  much  of  physical  as  of  mental 
strength. 

J.  L.  Herber. 

Watertown,  N.  Y. 


Approximately  $3,000,000  will  be  spent 
for  road  construction  and  maintenance  dur- 
ing 1916  in  Kings  County,  Washington,  ac- 
cording to  figures  recently  compiled  by  the 
board  of  county  commissioners.  Practically 
all  of  this  sum  will  be  expended  on  roads 
outside  the  limits  of  cities,  it  is  reported. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

OtKer  articles  in  tMs  issue  of  interest  to  contractors  ana  construction  engineers  are  in^.e,  in  tKe  Ta,U  of  Content. 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Railroad's  Car-Float  Mixing-Plant 
Mounts  Locomotive  Crane 

By  L.  a.  Francisco 

New  York  City 

AN  OLD  Jersey  Central  car  float  has 
been  converted  into  a  well-designed 
floating  concrete  plant,  which  is  now  being 
used  on  pier  construction  for  that  railroad 
in  New  York  harbor.  The  barge  carries 
the  concrete  plant  on  its  forward  end,  has 
a  track  on  one  side  on  which  runs  a  locomo- 
tive crane  which  feeds  the  material  bins, 
and  carries  a  cement  storage  house  with  a 
capacity  of  7000  bags  through  which  runs  a 
belt  conveyor.  In  the  hold  under  the  ce- 
ment house  has  been  built  a  large  tank  for 
fresh  water,  which  is  delivered  to  the  mixer 
by  a  pump  under  the  material  bins. 

The  car  float  is  230  x  36  ft.  in  plan,  with 
its  deck  from  four  to  five  feet  above  the 
water.  The  cement  shed  has  been  made 
112  ft.  long  and  only  15  ft.  wide,  to  save 
labor  in  handling  the  sacks  from  storage  to 
the  belt  conveyor,  which  runs  from  end  to 
end  of  the  float  and  is  used  to  fill  the  cement 
house  as  well  as  to  convey  sacks  to  the 
charging  platform.  The  door  of  the  cement 
shed  is  4  ft.  above  the  deck,  and  its  roof  9 
ft.  above  the  floor.  At  the  rear  of  the  ce- 
ment shed  is  a  hoisting  engine,  which  is 
used  in  moving  the  float.  The  crane  track 
extends  far  enough  beyond  the  cement  shed 
so  that  the  crane  can  swing  in  a  complete 
circle. 

The  concrete  plant,  boilei,  pump,  con- 
veyor engine,  and  tower  hoist  at  the  for- 
ward end  of  the  boat  are  housed  in  a  build- 
ing 30  X  34  ft.,  built  around  the  hoisting 
tower.  The  Haines  gravity  mixer  is  hung 
in  front  of  the  tower  between  two  plat- 
forms, and  discharges  directly  into  the 
chutes.    The  concrete  materials  are  drawn 


from  the  bins  by  gravity  and  measured  in 

K  .  J-l^'i"^  ^^'^-  ^^^  ™'^er  is  suspended 
about  60  ft.  above  the  deck,  and  the  chutes, 
the  first  section  of  which  is  suspended 
trom  a  boom,  swing  through  an  angle  of 
180  deg. 

As  will  be  seen  from  the  accompanying 
drawing,  the  large  space  available  on  the 
float  has  been  utilized  so  as  to  distribute 
the  weight  evenly,  and  yet  to  permit  hand- 
ling the  concrete  materials  mechanically  at 
a  low  cost. 


Standing  Big  Pipe  Piles  on  End  to 
Cast  Tips 

By  Alex.  P.  Crary 

Ancon,  Canal  Zone 

A  LENGTH    of    14-in.    pipe    had    to    be 
stood  on  end  to  cast  each  of  the  3-ft. 
concrete  plugs  required  to  anchor  the  cast- 
iron  tips  to  the  60-ft.  pipe  piles  driven  for 
the   quarantine  landing   stage  at  Balboa, 
Canal  Zone,  described  on  page  801  of  the 
Engineering  Record  for  Dec.  25,  1915.    As 
shown  in  the  accompanying  drawing,  these 
tips  were  held  on  for  driving  by  a  bolt  an- 
chored in  a  concrete  plug  which  also  served 
to  keep  the  piles  dry  inside  until  they  could 
be  filled  with  reinforced  concrete  after  driv- 
ing.   Although  only  the  first  length  of  pipe 
was  handled  in  concreting  the  points,  the 
other  two  lengths  being  screwed  on  later, 
this   lower   section   with   its  weighted  tip 
made  an  unwieldy  load.  These  sections  were 
handled  by  hand,  as  there  were  only  56  piles 
required.    The  easiest  method,  apparently, 
was  dropping  the  pipes  down  a  convenient 
bank  over  the  points,  and  raising  them  up 
from  a  low  frame  on  top  of  the  bank.    This 
worked  all  right  with  the  first  batch  till  it 
came  to  lowering  the  piles  to  screw  on  the 
additional  lengths  of  pipe.     Then  it  was 
found  that  the  weighted  tips  made  the  busi- 
ness of  getting  them  back  up  the  bank  en- 
tirely too  slow.    The  majority  of  the  piles 
were  therefore  raised  by  a  high  frame.  One 
end  of  each  pipe  was  first  set  on  a  high 
horse  so  that  it  made  an  angle  of  about 
25  deg.  with  the  ground.    The  6ther  end  of 
the  pipe  then  rested  near  a  hole  about  a 
foot  deep  previously  dug  under  the  frame. 
On  the  edge  of  this  hole  the  cast-iron  point 
was  set,  with  its  upper  end  entered  in  the 
pipe.    The  pipe  was  then  raised  with  a  fall 
from  its  upper  end  to  the  top  of  the  frame, 
causing  the  tip  to  slide  into  the  hole.    To 
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keep  the  point  from  plowing  through  the 
far  side  of  the  hole,  two  snub  lines  from 
the  lower  end  of  the  pipe  to  a  near-by  track 
were  kept  taut  till  the 
pile  neared  a  vertical 
position.      After    the 
concrete  deposited  in 
the    points    had    set, 
the   pipes   were   low- 
ered, the  extra  lengths 
screwed    on    and   the 
piles  were  ready  for 
driving. 

It  cost  $1.60  per 
pile  to  place  and 
concrete  the  points, 
and  $3  per  pile  to 
screw  on  the  two  ex- 
tra lengths.  These 
costs,  and  those  given 
in  the  previous  arti- 
cle, might  be  consid- 
erably reduced  on  a 
second  job  under  the 
same  conditions,  as 
the  new  methods  developed  made  some  ex- 
perimenting necessary. 

The  writer  was  contractor  for  the  work 
described,  which  was  done  under  the  direc- 
tion of  Rear  Admiral  H.  H.  Rousseau,  engi- 
neer of  terminal  construction. 


Handling  Pipe  Line  Under  15-Lb^ 
Pressure  While  Bridge  Is  Raised 

By  R.  C.  Hardman 

Colorado  Springs,  Colorado 

AN  EIGHT-INCH  pipe  line  under  115-lb. 
pressure  was  recently  suspended  fronr 
a  through-truss  steel  bridge  successfully 
while  one  end  of  the  latter  was  raised  5  ft. 
The  highway  bridge,  which  was  105  ft. 
long,  and  contained  six  panels,  was  raised 
by  the  writer.  The  water  line  came  up  out 
of  the  ground  at  either  end  with  two  90-deg. 
bends  and  was  laid  across  the  bridge  under' 
the  floor  of  a  sidewalk  and  on  top  of  the 
cross-girders.  It  was  out  of  the  question  to- 
disconnect  the  line  and  raise  it  with  the 
bridge,  as  it  was  the  only  supply  of  quite  a 
large  population.  The  line,  therefore,  had 
to  be  raised  and  connected  again  in  as  small 
a  time  as  possible.  It  was  cut  in  advance 
of  raising  the  bridge,  brought  up  to  its  new 
level,  and  a  5-ft.  length  put  in  the  vertical 
rise.  It  was  not  feasible  to  support  the  pipe 
line  except  from  the  bridge,  which  would  be 
a  constantly  rising  support,  because  of  a 
swift  current  and  the  presence  of  more  or 
less  drift  ice.  Therefore,  at  four  panel 
points  of  the  upper  chord  a  railroad  tie  was 
lashed  so  as  to  cantilever  over  the  pipe. 
From  the  end  of  each  tie  was  hung  a  set  of 
falls  which  was  connected  to  the  pipe.  The 
leading  part  of  the  line  was  then  made  fast 
to  the  lower  end  of  the  intermediate  bridge 
posts.  As  the  bridge  was  slowly  raised,  one 
man  slacking  off  falls  was  able  to  keep  the 
pipe  close  enough  to  grade  to  prevent 
springing  open  any  of  the  calked  joints. 

Falls  were  placed  at  four  of  the  panel 
points.  At  the  fifth  panel  point  where  the 
total  rise  was  only  0.83  ft.,  a  block  was 
placed  under  the  pipe  and  slipped  along  on 
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the  bottom  of  the  box  in  which  the  pipe 
rested  as  the  bridge  rose  to  meet  the  pipe. 
As  the  pipe  was  under  very  heavy  pressure, 
and  in  crossing  the  bridge  was  several  feet 
higher  than  in  the  trench,  precautions  had 
to  be  taken  to  prevent  longitudinal  move- 
ment. This  was  done  by  means  of  struts 
between  the  vertical  section  of  the  pipe  at 
each  end  and  the  sides  of  the  excavation. 
Even  then  the  end  pressure,  about  5750  lb., 
forced  one  pipe  far  enough  from  its  hub  to 
cause  a  bad  leak.  The  results  on  a  whole 
were  fairly  satisfactory,  considering  that 
an  8-in.  pipe  under  115-lb.  pressure  sus- 
pended in  the  air  for  a  distance  of  110  ft.  is 
a  ticklish  thing  to  handle. 


Traveling  Elevator  Dumps  Buggies 
Into  Form  Above  Runway 

By  Homer  V.  Knouse 

Oonstructlon  Engineer,  Metropolitan  Water  District 
of  Omaha 

THE  accompanying  photographs  illus- 
trate a  handy  substitute  for  shoveling 
when  the  forms  are  a  little  higher  than  the 
runway  used  by  the  concrete  wheelers.  In 
building  basin  No.  6  at  the  Florence  Sta- 
tion of  the  Metropolitan  Water  District  of 
the  city  of  Omaha  it  was  found  desirable  to 
use  for  pouring  the  9-ft.  vertical  wall  sec- 
tion the  same  buggies  that  had  been  used  in 
pouring  the  slopes  of  the  basin.  The  top  of 
this  wall  was  3  ft.  above  the  top  of  the  ba- 
sin embankment,  and  without  the  elevator 
used  it  would  have  been  necessary  to  dump 
the  buggies  onto  platforms  and  shovel  the 
concrete  into  the  forms,  or  to  build  run- 
ways around  the  entire  basin  at  the  height 
of  the  top  of  the  forms. 

A  small  removable  truck  with  two 
flanged  wheels  was  attached  to  the  front  end 
of  the  buggy,  and  an  eye-bolt  placed  slightly 
above  and  back  of  the  axle  through  each 
side  of  the  body.  This  auxiliary  truck 
tracked  on  a  pair  of  rails  on  the  inclined 
runway  of  narrower  gage  than  the  channel 
track  for  the  large  wheels.  These  inner 
rails  had  a  "drop-over"  at  the  upper  end  for 
stopping  and  holding  the  nose  of  the  buggy 
at  the  point  where  dumping  should  begin. 
Twin  hooks  attached  to  the  hoisting  cable 
were  slipped  into  the  eye-bolts  in  the  side 
of  me  buggy,  and  by  a  suitable  arrange- 
ment of  sheaves  the  cable  was  led  to  a  small 
single-drum  steam  hoist.  Six  buggies  were 
equipped  with  the  necessary  studs  and  eye- 
bolts,  and  the  auxiliary  truck  attached  to 
each  turn  as  it  was  brought  to  the  form. 
After  dumping,  the  clutch  on  the  hoist  was 
released  and  the  buggy  returned  to  the  bot- 


tom of  the  runway  by  its  own  weight.  The 
attaching  and  removal  of  the  hooks  and 
truck  required  but  a  few  seconds'  time  after 
the  men  had  systematized  their  movements, 
and  it  was  possible  to  dump  from  fifty  to 
seventy  loads  per  hour  under  these  condi- 
tions. Considerably  greater  speed  could 
have  been  obtained  by  providing  each  buggy 
with  a  truck,  to  be  left  in  place  while  on 
this  work.  Owing  to  the  steep  slope  of  the 
bottom  of  the  body  when  in  the  top  posi- 
tion the  load  was  very  quickly  dumped,  and 
no  scraping  or  hammering  was  necessary  to 
get  a  clean  discharge. 

The  satisfactory  operation  of  this  device 
has  made  it  evident  that  by  using  longer 
rails  and  increasing  the  angle  of  inclination 


it  may  be  used  in  pouring  walls  of  consid- 
erably greater  height.  Its  portability  per- 
mits frequent  moving  to  suit  the  progress 
of  the  pour,  and  on  long  walls  it  might  ad- 
vantageously take  the  place  of  a  tower  and 
chute  installation.  The  device  was  designed 
by  the  writer  and  built  in  the  shops  of  the 
water  district. 


Can  of  Boiling  Water  in  a  Barrel 
Thaws  Dynamite 

BY  PACKING  the  sticks  around  a  10- 
gal.  oil  can  filled  with  boiling  water  and 
placed  in  an  old  barrel,  and  filling  the  bar- 
rel full  of  empty  sacks  to  retain  the  heat, 
50  lb.  of  dynamite  may  be  safely  thawed 
at  a  time.  The  barrel  used  should  have  one 
or  two  i/^-in.  auger  holes  in  the  bottom, 
which  should  be  covered  with  two  or  three 
inches  of  straw,  hay,  sawdust  or  anything 
that  will  allow  water  to  filter  through 
easily.  This  precaution  is  necessary  to  let 
any  water  that  might  be  spilled  drain  out. 
In  filling  the  can  with  boiling  water  it  is  a 
good  plan  to  leave  an  air  space  of  about  2 
in.  at  the  top.  If  the  weather  is  not  very 
cold,  it  is  best  to  wrap  the  can  of  hot  water 
in  a  sack  to  prevent  the  dynamite  from 
coming  in  direct  contact  with  the  heated 
metal.  The  cartridges  should  be  placed 
loosely  around  the  can,  so  as  to  leave  plenty 
of  space  for  the  hot  air  to  circulate  about 
them.  In  rainy  weather  the  barrel  should, 
of  course,  be  covered  to  keep  the  water  out, 
and  if  a.  strong  wind  is  blowing  it  should 
be  placed  in  a  sheltered  place.  In  very  cold 
weather  it  is  best  to  sink  the  barrel  in  the 
ground.  As  it  takes  a  temperature  of  356 
deg.  Fahr.  to  explode  pure  nitroglycerine, 
there  is  no  danger  of  accidents  in  using 
this  arrangement.  Tests  have  shown  that 
the  highest  temperature  in  the  barrel  will 
not  exceed  80  deg. 

This  method  of  thawing  dynamite  is 
described  by  J.  H.  Carse  in  the  DuPont 
Magazine,  and  has  been  used  by  him  for 
some  time. 


Cotton  Rope  in  Groove  Makes 
Sheet  Piling  Watertight 

By  N.  G.  Near 

New  York  City 

SMALL  cotton  ropes  threaded  into  the 
grooves  of  the  steel  sheet  piles  were  used 
recently  with  success  to  make  three  coffer- 
dams watertight  by  A.  J.  Twiggs  &  Son, 
contractors,  of  Augusta,  Ga.  The  piling, 
16  ft.  in  length,  was  under  a  head  of  12  ft. 
at  the  bottom,  where  it  was  driven  into 
shale.  It  was  necessary  for  all  three  of  the 
cofferdams  to  be  practically  watertight. 
This,  the  contractors  state,  was  accom- 
plished by  the  cotton  swelling  under  water 
and  cutting  off  the  flow.  No  trouble  was 
experienced  in  pulling  the  piles.  The  rope 
was  laid  in  the  interlock  at  the  time  the 
piles  were  threaded. 


EXTBA   WHEELS  ON   BUGGY 


HOW  THE  INCLINE  WORKS 


A  Three-Mile  Tunnel  in  Asiatic  Tur- 
key, piercing  the  Amanus  Mountains  on 
the  the  border  between  Asia  Minor  and 
Syria,  on  the  line  of  the  Bagdad  Railroad 
now  under  construction,  has  just  been  com- 
pleted, states  a  recent  consular  report.  The 
boip  is  known  as  the  Baghtche  tunnel;  it 
is  about  75  miles  east  of  Adana  and  60 
miles  northwest  of  Aleppo.  The  exact 
length  of  the  tunnel  is  16,028  ft.  It  has  a 
summit  in  the  middle  246  ft.  higher  than 
the  lower  portal. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


General  Wood  Addresses  Yale 
Engineering  Society 

Reserve  Corps  of  Engineers'  and  Contractors' 

Men  Would  Be  Useful  Even  Without 

Military  Training 

Pointing  out  the  Boston  defenses  as  an 
example,  and  calling  attention  to  the  great 
usefulness  of  engineer  reserve  corps,  even  with- 
out military  training,  and  the  value  to  the 
army  of  men  with  construction  experience, 
Major  General  Leonard  Wood  addressed  a  stir- 
ring talk  to  the  annual  meeting  of  the  Yale 
Engineering  Association,  held  on  the  evening 
of  Dec.  29  at  the  Yale  Club  in  New  York  City. 
Following  this  address,  N.  C.  Kingsbury,  vice- 
president  of  the  American  Telephone  &  Tele- 
graph Company,  described  with  the  aid  of  mo- 
tion pictures  the  building  of  the  transcon- 
tinental telephone  line,  and  its  relation  to  pre- 
paredness. The  guests  then  talked  over  this 
line  with  other  gatherings  of  Yale  men  in  Chi- 
cago and  San  Francisco.  The  association, 
whose  membership  has  increased  20  per  cent 
to  more  than  600  since  its  first  meeting  in  New 
Haven  a  short  time  ago,  then  proceeded  with 
the  annual  election  of  officers,  the  president, 
Edwin  M.  Herr,  and  secretary,  Richard  T. 
Dana,  being  re-elected. 


Report  Made  on  Division  Street 
Bridge  Failure  in  Spokane 

The  Division  Street  bridge  in  Spokane, 
Wash.,  failed  on  Dec.  18,  dropping  a  street  car 
into  the  river,  killing  five  passengers  and  in- 
juring twelve.  The  failure  has  been  investi- 
gated by  a  board  of  four  engineers  appointed 
by  Morton  Macartney,  city  engineer.  The 
unanimous  report,  made  after  an  examination 
of  the  lower  chord  eyebars  in  the  end  panels 
and  of  the  wrecked  structure  lying  partly  in 
the  water  and  partly  on  the  bank,  says  in 
part: 

"The  failure  was  due  to  the  simultaneous 
breaking  of  the  bottom  chord  b.ars  of  the  first 
panel  of  the  north  end  of  the  east  truss  be- 
cause of  granulation.  There  was  no  excessive 
load  on  the  bridge  at  the  time  it  collapsed. 
We  noticed  breaks  in  the  steelwork  other  than 
those  above  mentioned,  caused  by  the  falling 
of  the  bridge,  and  these  show  silky  fractures, 
indicating  first-class  material,  and  we  are  of 
the  opinion  that,  had  the  structure  been  ex- 
amined by  experts  the  day  before  its  failure, 
they  would  have  reported  the  same  entirely 
safe  for  the  duty  it  was  fulfilling,  and  that 
there  was  no  reason  to  expect  defects  of  any 
character." 

This  report  was  signed  by  the  four  engi- 
neers: S.  H.  Hedges,  president  of  the  Puget 
Sound  Bridge  Company;  Bertram  D.  Dean, 
consulting  engineer,  of  Seattle;  Frank  M.  Cor- 
telyou,  resident  engineer  of  Columbia  Inter- 
state Bridge,  and  F.  W.  Crocker,  engineer  of 
the  Pacific  Bridge  Company. 

Hugh  L.  Cooper  of  New  York  City  was  the 
designer  of  the  bridge,  which  was  built  in  1892 
and  fabricated  by  the  Edgemoor  Bridge  Com- 
pany. It  was  a  through  sub-divided  Pratt 
truss  bridge,  180  ft.  long,  of  ten  18-ft.  panels, 
with  a  40-ft.  roadway  and  two  sidewalks.  Mr. 
Cooper,  who  happened  to  be  in  Spokane  at  the 
time  of  the  cata.strophe,  stated  to  a  represent- 
ative of  the  Engineering  Record  that  the 
failure  was  probably  caused  by  the  fact  that 
the  broken  5  x  1%-in.  eyebars  had  been  in- 
jured in  1894,  when  struck  by  the  flood  wreck- 
age from,  a  collapsed  Howe-truss  railroad 
bridge,  and  had  been  removed,  heated  and 
straightened  without  subsequent  annealing.  He 


says  the  bars  showea  every  evidence  of  sud- 
den failure  without  elongation,  which  would 
explain  the  crystalline  appearance.  The  unit 
stress  in  the  bars  at  the  time  of  failure  was 
probably  only  about  7800  lb.  per  square  inch. 
Mr.  Cooper  understands  that  the  authorities 
at  Spokane  consider  the  above  as  a  preliminary 
report  and  that  a  full  technical  and  scientific 
myestigation  is  to  be  made  in  order  to  deter- 
mme  the  exact  cause  of  the  failure. 


Center  Headings  Meet  at  Rogers 
Pass  Tunnel 

With  no  noticeable  variation  in  grade  and 
Ime  the  center  headings  of  the  Canadian  Paci- 
fic Railway  tunnel  under  Rogers  Pass  at 
Glacier,  British  Columbia,  met  Dec.  19.  Two 
women,  the  wives  of  J.  G.  Sullivan,  chief  en- 
gineer of  the  Canadian  Pacific,  and  A.  C.  Den- 
nis, general  superintendent  for  the  contractors, 
Foley  Bros.,  Welch  &  Stewart,  were  with  the 
railway  officials  in  the  heading  when  the  final 
blast  was  fired,  and  were  the  first  to  step 
through  the  newly-opened  passage. 

Three  and  one  half  miles  of  the  center  head- 
ing have  been  completed  during  the  past  year, 
progress  on  this  tunnel  having  broken  all 
American  records.  A  summary  of  recent 
rapid  driving  done  at  this  tunnel  will  be  found 
on  page  209  of  the  Engineering  Record  for 
Aug.  14,  1915,  and  a  description  of  the  work 
and  methods  used  was  published  on  page  604 
of  the  Dec.  5,  1914,  issue  of  this  journal. 


Part  of  Memphis  Bridge  Falsework 
Carried  Out 

About  midnight  on  Thursday,  Dec.  23,  a 
flood  stage  of  30  ft.  in  the  Mississippi  River 
carried  out  the  falsework  between  piers  3  and 
4  of  the  new  Harahan  cantilever  bridge  at 
Memphis,  Tenn.,  taking  with  it  some  of  the 
lower  chord  members  and  floor  stringers.  For- 
tunately, the  adjacent  621-ft.  fixed  span  was 
completed  and  swung  two  days  previously,  and 
from  last  reports  the  falsework  for  this  span, 
upon  which  it  still  rests  at  some  points,  was 
still  intact. 


Urge  Licensing  of  Engineers  in 
Pennsylvania 

The  state  engineer's  commission  is  expected 
to  make  a  report  to  Gov.  Martin  G.  Brum- 
baugh within  a  few  days  on  the  question  of 
licensing  engineers  engaged  in  the  construc- 
tion or  operation  of  public  or  private  hazardous 
works.  F.  Herbert  Snow,  chief  engineer  of 
the  State  Public  Service,  heads  the  commission, 
the  other  members  being:  Dr.  John  Price 
Jackson,  head  of  the  State  Department  of 
Labor  &  Industry;  George  S.  Webster,  direc- 
tor of  the  Department  of  Wharves,  Docks  & 
Ferries,  Philadelphia;  Samuel  A.  Taylor,  con- 
sulting engineer  of  Pittsburgh,  and  J.  Murray 
Africa,  city  engineer  of  Huntingdon.  It  is 
thought  that  the  licensing  of  engineers  will  be 
urged  in  the  report. 


Con- 


Concrete  Institute  to  Hold 
vention  Feb.  14-17 

In  order  that  the  members  present  may  have 
an  opportunity  to  attend  the  Cement  Show,  the 
annual  convention  of  the  American  Concrete 
Institute,  at  Chicago,  will  be  held  Feb.  14-17. 
The  sessions  will  be  held  in  the  morning  and 
evening,  and  it  is  expected  that  joint  sessions 
with  other  organizations  will  be  arranged  for 
some  of  the  afternoons.  The  annual  banquet 
will  be  held  on  the  evening  of  Feb.  16. 


New  Refuse   Disposal   Con- 
tracts for  New  York  City 

CommiRHioner    John    T.    FetherHton   Prepares 

Alternative  Forms  of  Proposal — Law 

Limits  Term  to  Five  Years 

With  existing  contracts  for  the  disposal  of 
garbage,  ashes  and  rubbish  due  to  expire  Jan. 
1,  1917,  the  city  of  New  York,  through  John 
T.  Fetheraton,  commissioner  of  the  Depart- 
ment of  Street  Cleaning,  has  prepared  new 
alternative  forms  of  proposal  on  which  bids 
will  be  received  until  Jan.  18.  One  of  the  pro- 
posed forms  of  contract  specifies  a  private 
plant  on  private  land,  while  the  other  provides 
for  a  site  on  city  land,  the  installation  to  be 
purchased  by  the  city  at  the  end  of  five  years. 

New  York  City  is  restricted  to  contracts  for 
a  5-year  term  for  the  final  disposition  of  vari- 
ous classes  of  refuse.  Although  the  existing 
disposal  contracts  expire  next  year,  the  city 
has  the  privilege  of  renewing  them  for  a  fur- 
ther period  of  two  years.  For  the  purpose  of 
determining  the  advisability  of  such  renewal 
the  new  contracts  are  being  advertised. 

Contract  form  1  provides  for  the  disposal 
of  garbage  at  private  plants  located  on  private 
lands  for  a  period  of  5  years.  The  feature  of 
this  contract  requires  the  contractor  to  pay 
the  city  an  amount  per  annum  for  the  privi- 
lege of  disposing  of  the  garbage.  The  total 
amount  of  garbage  delivered  in  1914  was 
412,200  cartloads  of  2  cu.  yd.  capacity,  and 
weighing  approximately  2330  pounds  per  cart- 
load. Plans  and  specifications  showing  the 
general  outline  of  plant  and  methods  of  treat- 
ment proposed  for  use  by  the  contractor  are 
to  accompany  the  bid.  Stringent  provisions 
cover  desigfn  of  plant  and  equipment  so  as  to 
obviate  nuisance  due  to  the  escape  of  odorous 
gases  or  other  obnoxious  wastes. 

City  Will  Purchase  Plant 

Contract  form  2  differs  from  the  preceding 
contract  in  that  the  plant  will  be  erected  on  a 
site  provided  by  the  city.  The  contract  term 
is  limited  by  law  to  a  period  of  5  years,  and 
the  city  agrees  to  purchase  the  plant  on  the 
termination  of  the  contract  at  a  price  to  be 
fixed  in  the  bid  or  estimate  by  the  contractor. 
The  contract  likewise  requires  the  bidders  to 
submit  general  plans  and  a  guaranteed  max- 
imum estimated  cost  for  the  construction  of 
the  plant  and  appurtenances.  The  methods 
proposed  to  be  used  and  the  design  of  ap- 
paratus are  subject  to  approval  by  the  com- 
missioner of  street  cleaning,  and  definite  g:uar- 
antees  covering  nuisances  and  odors  are  re- 
quired, as  in  contract  form  1. 

Under  the  conditions  noted  in  form  1  the 
contractor  would  naturally  amortize  his  plant 
during  the  5-year  term  of  contract,  while  in 
form  2  the  contractor  finances  the  undertaking 
and  is  required  to  make  any  profits  out  of  the 
operation  of  the  plant  during  the  term  of  the 
contract,  as  the  plant  is  to  be  built  at  actual 
cost  under  the  supervision  of  the  city. 

On  account  of  the  difficulty  of  securing  city 
funds  for  the  construction  of  a  municipal  plant 
at  the  present  time,  the  authorities  decided  to 
attempt  to  interest  private  capital  in  financing 
the  undertaking  under  form  2.  As  there  is 
but  a  slight  risk  in  the  investment  on  account 
of  the  city's  agreement  to  purchase  the  plant 
it  would  seem  as  if  this  would  be  the  more  at- 
tractive proposal  to  contractors. 

Last  year  Commissioner  Fetherston  at- 
tempted to  secure  legislation  which  would  en- 
able the  city  to  make  a  15-year  profit-sharing 
contract  for  the  disposal  of  all  classes  of 
wastes,  and  the  bill  passed  both  houses  of  the 
State  Legislature,  but  was  vetoed  by  the  Gov- 
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emor.  Thus  the  city  has  available  only  two 
means  of  disposing  of  its  waste:  First,  by 
contract  for  a  period  not  to  exceed  5  years; 
and,  second,  by  municipal  construction  and 
operation  of  the  disposal  works. 


Indiana  Commission  Fixes  Value 
of  Terre  Haute  Waterworks 

A  rate  of  return  not  to  exceed  6%  per  cent 
on  a  seemingly  rather  liberal  valuation  is  al- 
lowed the  Terre  Haute  Waterworks  Company 
in  a  decision  just  handed  down  by  the  Public 
Service  Commi^ion  of  Indiana.  The  Commer- 
cial Club  of  that  city  had  sought  to  have  the 
water  rates  reduced,  and  the  petition  was 
granted  in  part  by  a  reduction  in  the  metered- 
service  rate  of  from  30  to  20  cents  per  1000 
gal.  for  the  first  20,000  gal.  consumed  in  any 
one  month.  On  an  estimated  valuation  of 
$1,200,000  the  commission  finds  that  the  com- 
pany should  be  allowed  to  earn  operating  ex- 
penses of  $60,000  annually,  taxes  of  $22,000, 
depreciation  of  $10,000  and  a  profit  of  $78,000. 
The  commission  holds  that,  because  much  of 
the  value  of  the  plant  has  been  built  up  in 
past  years  from  surplus  earnings,  the  rate  of 
return  now  allowed  should  not  exceed  6%  per 
cent. 

In  making  up  the  valuation  of  $1,200,000 
the  commission  fixed  the  reasonable  cost  of 
reproduction  new  of  the  distribution  system 
at  about  $640,000,  and  the  present  value  at 
$590,000.  A  greater  allowance  for  labor  than 
that  figured  by  the  commission's  engineers 
was  granted,  owing  to  the  treacherous  soil 
conditions  in  Terre  Haute,  and  the  tendency 
of  trenches  to  cave  in.  On  the  other  hand, 
although  the  commission's  staff  allowed 
$106,910  for  paving  over  mains,  the  commis- 
sion cut  this  down  to  $8,000,  which  covers  only 
paving  actually  done  by  the  company. 

For  the  pumping  station  and  equipment, 
which  the  commission  called  antiquated,  there 
is  allowed  a  present  value  of  $145,000,  based 
on  a  reproduction  cost  of  $200,000.  Other 
buildings,  fixtures  and  grounds  were  depre- 
ciated from  a  reproduction  cost  new  of 
$120,000  to  a  present  value  of  $100,000.  The 
allowance  of  the  commission's  staff  of  $18,400 
for  land  the  commission  increased  to  $25,000, 
this  including  $1,000  for  a  certain  easement. 

Going  value  was  placed  at  $80,000,  as  com- 
pared with  $239,948  claimed  by  the  company. 
For  working  capital  $22,500  was  allowed. 
Thirteen  per  cent  of  the  total  valuation  was 
allowed  for  contingencies. 

Not  much  was  said  as  to  the  basis  for  the 
seemingly  small  allowance  of  $10,000  annu- 
ally for  depreciation.  The  Engineering  Record 
has  no  information  as  to  the  original  cost  of 
the  property.  The  total  reproduction  cost 
new,  exclusive  of  going  value,  was  fixed  at 
$1,259345,  which  was  depreciated  about  12 
per  cent,  to  $1,106,335.  After  the  going  value 
of  $80,000  was  added  the  sum  was  rounded 
out  to  an  even  $1,200,000. 


Want  Government  Nitrate  Plant 

The  establishment  of  a  government  nitrate 
plant  to  make  nitric  acid  as  a  defense  pre- 
caution was  recommended  by  the  Naval  Ad- 
visory Board  in  a  report  sent  to  Secretary 
Daniels,  Dec.  22.  Brig.-Gen.  William  M.  Cro- 
zier,  chief  of  ordnance  of  the  U.  S.  Army,  also 
recommends  the  establishment  of  such  a  plant 
in  his  annual  report. 

The  plan  is  that  the  government  shall  make 
use  of  some  water  power  in  the  interior,  in 
a  spot  inaccessible  to  an  invading  enemy,  and 
make  the  acid  by  extracting  nitrogen  from 
the  air  by  electrical  processes. 

U.  S.  Chamber  of  Commerce  to 
Hold  Annual  Meeting 

The  fourth  annual  meeting  of  the  Chamber 
of  Commerce  of  the  United  States  will  be  held 
at  the  New  Willard  Hotel,  Washington,  D.  C, 
Feb.  8-10. 


Members  of  Chicago  Traction  Com- 
mission Selected 

The  subcommittee,  of  which  Henry  B.  Capi- 
tain  is  the  chairman,  has  begun  the  work  of 
selecting  the  three  members  of  the  Chicago 
Traction  Commission  who  can  be  recommended 
to  the  local  transportation  committee  and  later 
be  confirmed  by  the  Chicago  City  Council. 
Bion  J.  Arnold  has  tentatively  been  selected 
as  the  Chicago  member  of  this  commission, 
and  William  Barclay  Parsons  of  New  York 
has  been  tentatively  selected  as  the  second 
member.  The  committee  is  considering  a  third 
member,  whose  qualifications  will  make  him 
especially  fitted  to  round  out  a  commission 
made  up  of  the  two  members  who  have  been 
tentatively  decided  upon.  The  subcommittee 
is  making  a  strenuous  effort  to  decide  on  the 
three  members,  so  that  it  can  report  to  the 
local  transportation  committee  and  obtain  the 
approval  of  the  Chicago  City  Council.  This 
would  permit  actual  investigation  of  Chicago 
transportation  problems  to  begin  early  this 
month. 


Changes  Contemplated  in  Indian- 
apolis Building  Code 

R.  F.  Dagget  and  Herbert  Foltz,  appointed 
by  the  Architects'  Association  of  Indianapolis, 
are  working  in  co-operation  with  Jacob  H.  Hil- 
kens,  city  building  inspector,  in  drafting  pos- 
sible changes  in  the  city's  building  code.  Sim- 
ilar committees  are  to  be  appointed  from  the 
builders  and  the  material  supply  men.  Mr. 
Hilkens  is  advocating  the  restriction  of  stair- 
ways in  public  buildings  to  non-combustible 
materials.  Wooden  floors  in  motion  picture 
houses  also  may  be  forbidden. 

Montana    Expects    Repetition    of 
Success  in  Forestry  Short  Course 

The  University  of  Montana,  Missoula,  has 
had  unusual  success  with  its  short  course  for 
forest  rangers,  and  has  now  announced  the 
course  for  the  year  1916,  which  will  begin 
Jan.  4  and  c'-ose  April  8.  The  course  includes 
surveying  and  mapping,  scaling  and  cruising, 
fire  protection,  forest  improvement,  forest  ad- 
ministration, lumbering,  botany  and  silvicul- 
ture, and  grazing  and  seminar.  Various 
electives  are  also  available.  The  course  will  be 
given  by  the  regular  faculty  of  the  Forest 
School,  aided  by  special  lecturers.  The  prin- 
cipal courses  will  be  under  the  direction  of 
Dorr  Skeels,  dean  of  the  Forest  School,  James 
H.  Bonner,  professor  of  forest  engineering, 
W.  M.  Drake,  professor  of  forestry,  and  T.  C. 
Spaulding,  professor  of  forest  utilization. 

It  is  expected  that  the  coming  session  will 
be  the  most  popular  in  the  seven  years'  his- 
tory of  the  short  course.  Last  year  students 
were  attracted  from  every  state  west  of  the 
Mississippi  that  contained  a  national  forest. 
This  year  it  is  expected,  on  account  of  the 
unavailability  of  the  German  forestry  schools, 
there  will  be  students  from  other  countries. 
Already  word  has  been  received  that  the  for- 
ester of  New  South  Wales  will  attend  and  at 
least  two  men  are  expected  from  Canada.  In 
the  regular  four  year  course  there  are  students 
representing  half  the  states  of  the  Union. 

Pan-American  Scientific  Congress 
Opens  in  Washington 

The  Pan-American  Scientific  Congress 
opened  in  Washington  Dec.  27,  with  several 
hundred  engineers,  scientists,  educators,  law- 
yers, bankers,  physicians  and  railroad  men 
from  the  United  States  and  the  Latin-American 
countries  in  attendance.  The  formal  opening 
took  place  in  Memorial  Continental  Hall,  the 
national  headquarters  of  the  Daughters  of  the 
American  Revolution. 


Material  Men  Cannot  Recover  on 
Contractor's  Bond  in  New  Jersey 

The  Standard  Gas  Power  Corporation  of 
New  York  has  lost  its  suit  to  recover  from  a 
$20,000  performance-of-contract  bond,  written 
by  the  Maryland  Casualty  Company  in  favor 
of  the  Passaic  Valley  Sewer  Commission  for 
the  Healy  Contracting  Company,  the  sum  of 
$3,862.25.  The  amount  was  for  materials  fur- 
nished the  contracting  company  shortly  before 
it  became  bankrupt  in  attempting  to  execute 
a  contract  for  a  section  of  the  Passaic  sewer 
under  the  streets  of  Newark.  The  Casualty 
Company  was  defendant  in  the  action.  Th<; 
case  was  tried  without  a  jury  by  Judge  Wil- 
liam H.  Speer  of  the  Supreme  Court  of  New 
Jersey.  The  Court  said  in  part:  "It  must 
be  manifest  that  in  each  case  the  question  is, 
what  is  the  intention  of  the  parties  to  the  con- 
tract? The  courts  of  several  of  the  states, 
whose  decisions  are  cited  in  the  brief  of  the 
plaintiff's  counsel,  have  laid  hold  of  the  ab- 
sence of  mechanics'  liens  or  other  protection 
furnished  to  a  material  man  or  laborer  in  those 
jurisdictions,  and  of  language  of  a  more  or 
less  general  and  ambiguous  character  as  facts 
tending  to  demonstrate  that  the  parties,  in  en- 
tering into  the  contract,  must  have  entertained 
the  intention  of  extending  the  benefits  of  this 
contract  to  third  parties,  so  as  to  enable  them 
to  sue  thereon. 

"In  this  case  there  exist  no  such  facts  nor 
evidence  of  any  such  intention,  but,  on  the 
contrary,  it  seems  perfectly  clear  that  this 
was  a  mere  contract  of  indemnity  running 
solely  to  the  Passaic  Valley  Sewer  Commis- 
sioners and  was  not  intended  to  create  any 
obligation  in  favor  of  laborers  and  material 
men,  and  I  so  hold." 


Short  Highway  Course  at  Michigan 

The  University  of  Michigan  will  hold  a  short 
course  in  highway  engineering,  Feb.  21-25. 


$2,000  Spent  by  New  Society  Saves 
$3,000  to  Profession 

More  than  100  engineers  put  in  touch  with 
positions,  at  no  cost  to  the  engineer  or  em- 
ployer, thereby  saving  them  about  $3,000,  all 
at  a  total  cost  of  less  than  $2,000,  is  the  gist 
of  the  report  of  the  activities  of  the  service 
clearing  house  of  the  American  Association 
of  Engineers,  presented  by  the  secretary  at  the 
first  annual  convention  held  in  Chicago,  Dec 
10  and  11.  The  $2,000  represents  all  the 
moneys  spent  since  this  organization,  devoted 
to  the  welfare  of  the  engineer,  started  its  ex- 
istence 7  months  ago.  The  work  of  the  clear- 
ing house  has  practically  all  been  done  since 
Sept.  15. 

In  one-half  of  the  applications  filed,  re- 
ported the  secretary,  there  is  a  steady  decrease 
in  the  average  pay  of  the  engineer  from  $150 
in  1910  to  $110  now,  a  fact  that  he  felt  ought 
to  be  given  serious  consideration.  While  dis- 
honest and  incompetent  employment  agencies 
are  not  nearly  as  prevalent  as  commonly  be- 
lieved, still  instances  were  given  of  exorbitant 
fees  charged  for  positions  held  only  a  few  days. 
The  organization  has  now  about  300  mem- 
bers and  received  40  additional  applications 
at  the  Saturday  afternoon  meeting,  which  was 
attended  by  400  engineers,  200  of  whom  were 
visitors. 

In  an  address  by  J.  H.  Prior,  chief  engineer 
of  the  Illinois  Public  Utilities  Commission,  on 
"The  Economic  Aspects  of  Engineering  Pay," 
he  demonstrated  by  diagrams  that  the  pay  of 
the  lowest  "marginal"  man  in  an  organization 
had  a  direct  effect  on  that  of  the  highest 
paid.  He  also  pictured  the  law  of  supply  and 
demand,  showing  that  the  same  result  was 
obtained  in  case  free  bargaining  was  indulged 
in  and  full  knowledge  of  conditions  was  known 
by  both  the  engineer  and  his  prospective  em- 
ployer. 

Prof.  F.  H.  Newell  outlined  the  problems  of 
the  engineer  from  the  welfare  standpoint.  He 
enphasized  the  idea  that  this  organization  is 
in  no  wise  antagonizing  any  other  good  move- 
ment, but  will  stimulate  and  help  the  existing 
organizations  far  more  than  it  will  draw  from 
their  membership.     He  spoke  at  length  on  the 
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duty  of  the  society  to  the  engineer  and  sug- 
gested that  younger  men  be  chosen  more  often 
as  officers. 

Capt.  Horace  B.  Wild,  aviator,  gave  an  il- 
lustrated address  on  the  advances  in  aviation 
"with  special  refererice  to  the  recent  improve- 
ments made  in  Europe.  He  predicted  New 
York  to  San  Francisco  passenger  service  sim- 
ilar to  that  maintained  in  Germany  before 
the  viiar  started  and  showed  a  cross-section  of 
an  airship  by  which  it  could  be  attained. 


ping.  With  the  development  of  the  wire-drag 
hydrography,  these  suljmerged  dangers  have 
been  discovered  and  chartered.  During  the 
past  year  four  wire-drag  parties  were  in  the 
field,  and  the  results  proved  the  wisdom  of 
doing  the  work  on  the  larger  scale. 


Bond  of  Irrigation  Company  For- 
feited for  Not  Completing  Works 

The  $25,000  bond  of  the  Rio  Mimbres  Irri- 
gation Company  of  Luna  County,  New  Mexico, 
was  forfeited  to  the  state,  during  the  week 
■ending  Dec.  18,  .the  federal  court  holding  that 
the  company  had  failed  to  build  any  of  the 
projected  dams  or  reservoirs  on  lands  pur- 
chased from  the  state,  and  had  also  lost  its 
riglits  under  the  contracts  entered  into  with 
the  state.  The  decision  was  made  after  hear- 
ing the  suit  of  the  company  against  R.  P. 
Ervien,  state  land  commissioner. 


Strauss  Cantilever  Swing  Bridge 
Lays  Claim  to  Economy 

During  the  past  fifteen  or  twenty  years  im- 
provement in  movable  bridges  has  been  con- 
fined largely  to  the  very  great  advances  in 
bascule  design.  More  recently  the  vertical  lift 
type  has  also  undergone  extensive  develop- 
ment. The  swing  bridge  or  horizontal  draw 
type,  however,  has  received  comparatively 
little  attention.  J.  B.  Strauss,  consulting  en- 
gineer, Chicago,  whose  last  contributions  to 
bridge  engineering  was  the  counterbalanced 
lever  lift  bridge,  has  now  developed  a  swing 
bridge  which  lays  claim  to  much  originality. 

This  desig^n,  known  as  the  Strauss  cantilever 
swing  bridge,  departs  radically  from  all  exist- 
ing types,  while  at  the  same  time  having  no 
elements  which  are  unknown  and  untried.    Its 


NEW  DRAW  SPAN  OF  CANTILEVER  TYPE  LIFTS  BY  TOGGLE  METHOD 


The  court  ordered  an  examination  of  the 
land  by  State  Engineer  French  to  determine 
just  what  portion  of  it  should  be  left  under 
control  of  the  company,  the  court  holding  that 
the  company  had  the  right  to  dispose  of  such 
lands  to  investors  as  it  was  prepared  to  fur- 
nish with  water. 

The  examinations  ordered,  which  will  cover 
the  wells  put  down  by  the  company,  are  now 
in  progress  and  the  final  decree  will  be  entered 
this  month.  The  company  claims  to  be  able 
to  irrigate  from  5000  to  7000  acres  with  water 
pumped  from  28  wells.  Several  other  wells 
have  been  put  down  and  are  classed  as  prob- 
able producers  of  water  for  irrigation. 

According  to  a  statement  mad'"  on  the  wit- 
ness stand  by  L.  G.  Fisher,  Jr.,  of  Chicago, 
vice-president  of  the  company,  the  concern  has 
spent  approximately  $325,000  in  its  efforts  to 
develop  an  extensive  water  supply  in  Luna 
County.  The  suit  was  brought  by  the  company 
following  the  refusal  of  Commissioner  Ervien 
to  issue  a  deed  to  a  40-acre  tract  of  land  upon 
its  application.  In  the  trial  of  the  case  the 
company  admitted  that  it  had  failed  to  build 
dams  and  reservoirs,  but  sought  to  explain 
this  on  the  ground  that  it  was  impossible  to 
develop  water  for  irrigation  by  such  means. 


White  River  Levee  Improvement 
Almost  Completed 

Work  on  the  White  River  levee  improve- 
ment, which  is  expected  to  prevent  a  recurrence 
of  such  flood  disasters  as  were  sustained  by 
Indianapolis  in  1913,  will  probably  be  com- 
pleted within  the  next  three  months.  The  cost 
will  total  in  the  neighborhood  of  $1,200,000. 
The  city  administration  is  at  present  planning 
methods  of  making  the  final  payments. 


Wire-Drag  Has  Revolutionized 
Hydrographic  Surveying 

The  use  of  the  wire-drag  has  revolutionized 
hydrographic  surveying,  according  to  the  an- 
nual report  of  the  superintendent  of  the  U.  S. 
Coast  and  Geodetic  Survey.  Soundings  with 
leadline  have  not  proved  by  any  means  in- 
fallible, and  submerged  rocks  and  ledges  were 
often  missed  with  consequent  damages  to  ship- 


characteristic  features  are:  First,  the  use 
of  direct  driven  trucks  running  upon  ordinary 
railroad  rails  to  effect  rotation;  and  second, 
the  construction  of  the  central  portion  of  the 
draw  span  as  a  cantilever  projecting  beyond 
the  center  pier  with  the  arms  pin-connected 
at  their  ends  to  as  to  constitute  simple  spans 
from  the  ends  of  the  cantilever  to  the  abut- 
ments. 

End  Lifting  and  Turning  Mechanism 

The  top  chord  of  each  arm  is  connected  to 
the  top  chord  of  the  central  draw  portion  by 
a  two-panel  link,  which  is  in  turn  connected 
to  a  pivoted  vertical.  The  pivot  point  of  that 
vertical  connects  with  an  operating  -strut  and 
a  driving  motor  on  the  central  draw  portion, 
so  that  when  the  strut  is  drawn  backward,  the 
four  linked  elements  on  each  side  of  the  cen- 
ter act  as  a  double  toggle,  raising  the  end  of 
each  arm  off  its  bearings  on  the  abutment 
until  the  span  is  free  to  turn. 

The  turning  mechanism  comprises  a  series 
of  trucks,  mounted  under  the  central  draw  at 
four  points,  the  intersections  of  the  four  ver- 
ticals of  the  central  span  with  the  chords. 
Each  truck  is  swiveled  about  a  vertical  axis 
through  the  truss  post  and  travels  on  rails  on 
the  pier.  For  large  bridges  the  number  of 
wheels  on  each  truck  is  eight,  traveling  on 
four  concentric  rails.  For  very  large  bridges, 
the  number  of  wheels  per  truck  may  be  in- 
creased still  further  without  altering  the  prin- 
ciple of  equal  distribution  of  load  upon  each 
wheel.  For  smaller  bridges,  four-  and  two- 
wheel  trucks  are  sufficient. 

Live  Load  Wedges 

Associated  with  each  truck  is  a  wedge  lo- 
cated directly  under  its  center  and  which, 
when  the  bridge  is  in  its  closed  r-.^ition,  en- 
gages with  a  wedge  seat  on  the  p.or.  This 
wedge  is  automatically  operated  by  the  rais- 
ing of  the  arms  already  referred  to.  When 
these  arms  are  lowered  into  position,  the 
wedges  are  driven  home  and  the  live  load  of 
the  bridge  is  then  taken  off  the  trucks  and  di- 
rectly transmitted  to  the  piers.  When  the 
arms  are  lifted,  as  already  described,  the 
wedges  are  automatically  withdrawn  and  the 
bridge  is  then  free  to  move  with  the  trucks. 

The  operating  machinery  proper  comprises 


driving  mechanism  on  the  trucks,  or  on  the  con- 
necting bracing,  and  imparting  motion  to  the 
wheels  directly  by  means  of  the  customary 
gear  train  driven  by  a  street-car  type  of  motor 
or  other  prime  mover.  Braking  is  effected 
either  through  the  gearing  or  directly  on  th* 
rails. 

Economy  and  Advantages  Claimed 

The  economy  of  the  design  as  compared  with 
other  swing  bridges  is  claimed  to  be  pro- 
nounced. The  trucks  replace  the  drum,  roller 
and  tread  of  one  type  of  swing  or  the  corre- 
sponding center  bearing  and  trailer  wheels  of 
the  other,  effecting  a  very  material  saving 
both  in  steel  and  cost  of  fabrication,  the  direct 
drive  replaces  the  costly  circular  rack  used  in 
all  types,  while  the  cantilever  and  simple  span 
construction  of  the  trusses  in  place  of  the  con- 
tinuous girders,  reduces  the  weight  per  foot 
as  well  as  the  total  loads.  Furthermore,  the 
elimination  of  the  spider  and  end  lifts,  the 
lesser  weight  to  move  and  the  greater  sim- 
plicity of  the  bridge  as  a  whole  make  the  cost 
of  its  operation  and  maintenance  less  than 
that  of  other  types  of  corresponding  size  and 
capacity. 

In  addition  to  its  economy  in  first  cost  and 
upkeep,  the  design  possesses  other  important 
advantages  as  follows:  The  elimination  of 
the  drum  reduces  the  required  distance  from 
floor  to  top  of  center  pier  and  makes  it  pos- 
sible to  place  the  floor  close  to  the  water  line. 
For  the  same  reason  the  difficult  problem  of 
equal  distribution  of  the  load  upon  the  track 
is  thus  solved.  The  lifting  of  the  arms  from 
the  central  draw  portion  does  away  with  both 
the  rail  and  end  lifts  and  accomplishes  with 
one  device  what  is  now  done  by  two.  The 
double-toggle  system  used  also  overcomes  the 
objections  to  other  devices  which  have  from 
time  to  time  been  proposed  for  this  purpose. 

The  independence  of  the  two  arms  from 
the  central  draw  portion  does  away  with  the 
indeterminacy  and  uncertainty  of  stress  and 
converts  the  bridge  into  a  definite,  positive 
structure  throughout.  There  is,  further,  no 
uplift  at  the  ends  and  the  reactions  are  ex- 
actly computable. 

The  design  is  patented  by  J.  B.  Strauss, 
president  of  the  Strauss  Bascule  Bridge  Com- 
pany, consulting  engineers,  Chicago. 


SECTION  OF  Truck  through  Axles 
sections  of  8-wheel  truck 
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Falsework  in  Chattanooga  Bridge 
Washed  Out 

On  Monday  morning,  Dec.  19,  the  falsework 
for  span  3  of  the  Market  Street  bridge  in 
Chattanooga,  Tenn.,  now  under  construction 
over  the  Tennessee  River,  was  washed  out  by 
the  28-ft,  stage  flood  just  the  day  before  con- 
creting was  to  begin.  The  reinforcing  steel 
was  in  place,  so  that  unless  there  is  some  sal- 
vage from  the  timber  and  steel  now  in  the 
river  the  loss  will  be  about  $40,000,  according 
to  early  reports,  or  at  least  $20,000  as  stated 
later. 

This  span  is  the  third  reinforced-concrete 
arch  from  the  Chattanooga  shore  on  the  south, 
and  is  180  ft  long.  The  falsework  under  span 
2  is  still  in  place,  but  the  concrete  has  been 
poured  and  it  is  not  expected  that  any  further 
damage  will  be  done  to  this  part  of  the  bridge. 
The  cofferdam  for  pier  4,  which  is  to  carry  one 
end  of  the  bascule  span,  was  also  washed  out, 
and  much  of  the  plant  is  reported  lost.  This 
is  the  third  time  the  cofferdam  has  been 
washed  out  by  floods.  The  construction  work 
is  being  done  by  the  Vang  Construction  Com- 
pany of  Cumberland,  Md.,  and  the  bridge  is 
being  built  for  Hamilton  County  under  the 
direction  of  the  Tennessee  River  Bridge  Com- 
mission. 


Illinois  Central  Presents  Locomo- 
tive to  University  of  Dlinois 

The  Illinois  Central  Railroad  has  presented 
a  150-ton  freight  locomotive  to  the  University 
of  niinois.  It  will  be  used  for  experimental 
purposes  in  the  Department  of  Locomotive  En- 
gineerings. 


News  of  Engineering  Societies 

The  Association  of  Engineering  Societies  of 
St.  Louis  officially  disbanded  Dec.  31,  1915. 

The  New  England  Waterworks  Association 
will  hold  its  annual  meeting  at  the  Hotel 
Brunswick,  Boston,  Jan.  12. 

The  Michigan  Chicago-Detroit  Highway  As- 
sociation has  been  organized  at  Battle  Creek 
to  promote  the  movement  to  build  a  perma- 
nent paved  road  across  the  State  to  link  De- 
troit with  Chicago. 

The  Illinois  Association  of  County  Super- 
intendents of  Highways  will  hold  its  annual 
convention  at  Urbana,  Jan.  10-12,  during  the 
time  of  the  short  course  in  highway  engineer- 
ing at  the  University  of  Illinois. 

The  American  Society  of  Civil  Engineers 
will  hold  a  meeting  at  the  Society  House,  New 
York  City,  Jan.  5.  William  P.  Creager  will 
present  a  paper  on  "The  Economical  Top 
Width  .of  Non-Overflow  Dams." 

The  Cornell  Society  of  Civil  Engineers  will 
hold  its  annual  banquet  at  the  Hotel  Breslin, 
New  York  City,  Jan.  21.  Clyde  Potts,  con- 
sulting engineer,  30  Church  Street,  New  York 
City,  is  chairman  of  the  committee. 

The  Engineers'  Society  of  Western  Penn- 
sylvania will  hold  its  annual  meeting  in  Pitts- 
burgh, Jan.  18.  The  subject  of  the  presiden- 
tial address  by  A.  Stucki  will  be  "Some  De- 
tails Often  Neglected  by  Engineers." 

The  Manitoba  Branch  of  the  Canadian  So- 
ciety of  Civil  Engineers  will  hold  a  meeting 
at  Winnipeg,  Jan.  6.  W.  G.  Chace  and  D.  L. 
McLean  will  present  a  paper  on  "Studies  for, 
and  Experiments  with,  Mixtures  for  Winnipeg 
Concrete  Aqueduct." 

The  Illinois  Section  of  the  American  Water- 
works Association  will  meet  at  Urbana,  111., 
in  joint  session  with  the  Illinois  Society  of 
Engineers  and  Surveyors  Jan.  26  and  27.  The 
former  organization  will  meet  by  itself  on 
Jan.  25  and  the  latter  on  Jan.  28.  Paul  Han- 
sen, Urbana,  III.,  will  have  charge  of  exhibits. 

The  San  Francisco  Association  of  Members 
of  the  American  Society  of  Civil  Engineers 
held  its  annual  meeting  in  that  city  on  Dec.  17. 
The   following   officers   were   elected   for    the 


ensuing  year:  President,  H.  L.  Haehl;  vice- 
president,  Jerome  Newman.  Mr.  Haehl  pre- 
sented a  paper  on  "Water-Right  Litigation  in 
the  Santa  Clara  Valley." 

The  Philadelphia  Association  of  Members  of 
the  American  Society  of  Civil  Engineers  will 
hear  George  Gibbs,  consulting  electrical  engi- 
neer of  the  Pennsylvania  Railroad,  speak  on 
"The  Electrification  of  the  Pennsylvania  Rail- 
road from  Philadelphia  to  Paoli"  at  a  meeting 
to  be  held  at  the  Engineers'  Club  in  that  city 
Jan.  3. 

The  Engineers'  Club  of  St.  Louis,  which  con- 
stituted about  72  per  cent,  of  the  membership 
of  the  recently  disbanded  Association  of  En- 
gineering Societies,  will  begin  the  publication 
of  a  bi-monthly  journal  to  be  known  as  the 
"Journal  of  the  Engineers'  Club  of  St.  Louis." 
Its  board  of  editors  will  include  civil,  mechan- 
ical and  electrical  engineers. 

The  Engineers  Division  of  the  Chicago  As- 
sociation of  Commerce  has  re-elected  Edmund 
T.  Perkins,  consulting  engineer,  as  its  chair- 
man for  1916.  Harold  Almert  was  made  vice- 
chairman.  R.  M.  Shankland,  Arthur  Mal- 
daner  and  Robert  I.  Randolph  were  elected  as 
additional  members  of  the  division  to  repre- 
sent it  in  the  ways  and  means  committee  of 
the  association. 

The  Engineers'  Society  of  Pennsylvania 
elected  the  following  officers  for  the  ensuing 
year,  at  the  December  meeting,  held  in  Harris- 
burg:  President,  R.  Boone  Abbot,  division 
engineer,  Philadelphia  &  Reading  Railway; 
first  vice-president,  W.  W.  Davis,  district  su- 
perintendent, Semet-Solvay  Company;  second 
vice-president,  Morris  Knowles,  consulting  en- 
gineer; directors,  Frank  A.  Robbins,  Jr.,  D.  E. 
"Tracy  and  Elton  D.  Walker;  treasurer,  John 
O'Connell;  secretary,  Edward  R.  Dasher. 

The  Engineers  and  Architects  Association  of 
Southern  California  made  a  trip  by  special 
Pacific  Electric  train  from  Los  Angeles  on 
Dec.  18  to  visit  points  of  engineering  interest 
at  Long  Beach.  The  recently  completed  sew- 
age screening  and  sludge-burning  plant  at  that 
city  was  inspected,  after  which  the  party  was 
shown  the  submarines  under  consideration  at 
the  Craig  Ship  Building  Works,  and  then  a 
launch  took  the  party,  numbering  about  60, 
for  an  inspection  of  the  harbor  works. 


Personal  Notes 


G.  B.  Shipley,  consulting  engineer,  of 
Pittsburgh,  has  been  retained  to  design  a  creo- 
soting  plant  for  the  Boston  Elevated  Railroad 
to  be  used  for  treating  ties  and  other  material 
for  that  company. 

O.  W.  C  o  N  N  E  T,  for  the  past  ten  years 
division  engineer  for  the  Baltimore  Sewerage 
Commission,  has  completed  the  work  under 
his  charge  and  has  left  the  city's  service.  Pre- 
vious to  becoming  connected  with  the  sewerage 
commission,  Mr.  Connet  had  been  employed 
on  the  engineering  forces  of  Baltimore  for 
about  ten  years. 

F.  J.  M  A  R  A  N,  assistant  engineer  for  the 
Great  Northern  Railway,  has  been  trans- 
ferred for  the  winter  from  the  field  forces  in 
North  Dakota  to  the  general  offices  at  St. 
Paul. 

Frank  McLaughlin,  formerly 
superintendent  for  James  Stewart  &  Company, 
Inc.,  Contractors,  of  New  York  City,  on  the 
construction  of  the  new  plant  for  the  Reming- 
ton Arms  &  Ammunition  Company  at  Bridge- 
port, Conn.,  is  now  engaged  in  a  similar  capac- 
ity on  the  construction  of  the  new  buildings  for 
the  Remington  company  at  Ilion,  N.  Y. 

E.  B.  Newell  has  left  the  service  of  the 
U.  S.  Engineer's  Office,  with  which  he  has 
been  connected  4>4  years,  on  survey  work  and 
construction  at  Louisville,  Ky.,  and  is  now 
located  at  Santa  Barbara,  Cal. 


GusTAv  J.  Requardt,  acting  division 
engineer  of  the  sewage  disposal  plant  for  the 
Baltimore  Sewerage  Commission,  has  resigned 
from  the  city's  service,  upon  the  completion 
of  that  commission's  work,  and  will  probably 
engage  in  private  practice  as  civil  and  sani- 
tary engineer.  He  was  six  years  with  the 
sewerage  commission  on  design  and  construc- 
tion. 

Ralph  D.  Wichmann  is  preparing 
plans  and  specifications  for  a  new  sub-station 
and  an  extension  to  the  steam  plant  for  the 
Mount  Whitney  Power  &  Electric  Company  at 
Visalia,  Cal.  Later  he  will  probably  have 
charge  of  the  construction  of  the  work. 

Chauncey  A.  Burnette  and  S.  H. 
Hedges  have  been  retained  by  Morton 
Macartney,  city  engineer,  of  Spokane,  Wash., 
to  advise  with  him  on  the  repairs  to  the  Divi- 
sion Street  bridge,  the  collapse  of  which  is 
noted  elsewhere  in  this  issue.  Mr.  Burnette 
is  consulting  engineer  and  local  representative 
of  the  Illinois  Steel  Bridge  Company  at  Spo- 
kane and  Mr.  Hedges  is  president  of  the  Puget 
Sound  Bridge  &  Dredging  Company  of  Seattle. 

Leland  B.  Raab  has  been  appointed 
city  engineer  of  Tracy,  Cal.,  succeeding  J.  H. 
Smith. 

F.  E.  Kurzenknabe,  formerly  con- 
nected with  the  Louisville  &  Nashville  Railroad 
as  designer  of  reinforced-concrete  structures 
and  resident  engineer  in  charge  of  the  new 
terminal  at  Lexington,  Ky.,  has  become  en- 
gineer and  manager  of  the  Congleton  Con- 
struction Company  of  Lexington.  Mr.  Kurzen- 
knabe was  in  the  service  of  the  Louisville  & 
Nashville  for  about  four  years,  one  as  desigrner 
of  reinforced-concrete  structures,  and  three  as 
resident  engineer  of  the  Lexington  work.  In 
the  latter  capacity  he  had  charge  of  the  con- 
struction of  two  large  reinforced-concrete  via- 
ducts and  a  400-ft.  concrete  conduit  to  carry 
the  waters  of  a  creek,  the  grading  for  a  large 
railroad  yard  and  the  building  of  a  round- 
house, freight  house  and  other  terminal  struc- 
tures, as  well  as  sewers,  water  mains  and 
drainage  lines.  The  Congleton  Company  will 
handle  all  kinds  of  concrete  construction,  and 
furnish  designs  and  engineering  service  where 
required. 

C.  N.  B  E  c  K  n  E  R,  formerly  assistant  sig- 
nal engineer  of  the  Louisville  &  Nashville 
Railroad  at  Louisville,  Ky.,  has  been  appointed 
superintendent  of  construction  in  western  ter- 
ritory- for  the  Federal  Signal  Company.  His 
headquarters  are  at  Chicago. 

Edwin  H.  Marks  has  been  promoted 
to  the  rank  of  captain  in  the  Corps  of  Engi- 
neers, U.  S.  A. 

G.  E.  N  0  R  R I  S,  formerly  superintendent 
of  the  Maryland  &  Pennsylvania  Railroad,  has 
been  appointed  chief  engineer  of  the  Virginian 
Railway   with    headquarters   at    Norfolk. 

Charles  O.  Lenz,  engineer,  of  New 
York  City,  has  moved  his  office  to  the  Equitable 
Building,  120  Broadway. 

George  F.  Maitland,  formerly  divi- 
sion engineer  for  the  Union  Pacific  Railroad 
at  Cheyenne,  Wyo.,  has  been  appointed  divi- 
sion engineer  of  the  Kansas  division  for  the 
same  company  at  Kansas  City,  Mo. 

K.  B.  Duncan  has  been  appointed  valu- 
ation Engineer  of  the  eastern  lines  of  the 
Atchison,  Topeka  &  Santa  Fe  Railway. 

W.  B.  G  0  E  N  T  N  E  R,  formerly  assistant 
engineer  for  the  Department  of  Water  Supply, 
Gas  &  Electricity,  New  York  City,  has  been 
appointed  superintendent  of  the  factory  of  the 
McCabe  Chemical  Company  at  Charlotte,  N.  C. 

Thomas  H.  Mather  has  resigned 
from  the  oflnce  of  commissioner  of  public  works 
')f  the  city  of  Syracuse,  N.  Y. 

F.  a.  6  0  n  z,  formerly  assistant  engineer 
for  the  Buffalo,  Rochester  &  Pittsburgh  Rail- 
way, has  been  appointed  division  engineer  for 
the  same  road  at  Rochester. 
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G.  J.  A  D  A  M  s  o  N,  formerly  special  engi- 
neer of  construction .  for  the  Union  Pacific 
Railroad  at  Omaha,  Neb.,  has  been  appointed 
division  engineer  of  the  Wyoming  division  with 
office  at  Cheyenne. 

Henry  Welles  Durham,  consulting 
engineer,  of  New  York  City,  has  been  ap- 
pointed county  engineer  of  Bergen  County, 
N.  J.  The  duties  of  his  new  position  will  not 
take  all  of  his  time,  and  he  will  continue  his 
consulting  practice. 

O.  S.  Beyer,  J  r.,  formerly  connected 
with  the  Rock  Island  Lines,  has  been  appointed 
first  assistant  in  the  Engineering  Experiment 
Station  of  the  University  of  Illinois. 

Paul  E.  Mercier,  formerly  deputy 
chief  engineer  of  the  public  works  department 
of  Montreal,  Canada,  has  been  appointed  chief 
engineer  of  public  works  of  that  city.  He 
received  his  professional  education  at  L'Ecole 
Polytechnigiie  and  has  been  engaged  in  active 
practice  since  1899,  principally  on  municipal 
and  railway  work. 

W.  Earl  Welle r,  formerly  acting  city 
engineer  of  Schenectady,  has  been  appointed 
city  engineer  of  Binghamton,  N.  Y.  This  ap- 
pointment was  announced  in  these  columns 
last  week,  but  Mr.  Weller's  name  was  given 
as  Kellar. 

G.  S.  V.  Williams,  public  service  com- 
missioner of  the  First  District,  New  York 
State,  has  resigned  from  that  office,  to  be  ef- 
fective Jan.  31. 

Major  Robert  R.  Raymond,  in 
charge  of  the  U.  S.  Army  engineers'  office  in 
Los  Angeles,  is  to  be  transferred  to  Honolulu, 
Hawaii,  in  February.  Since  his  arrival  in 
Los  Angeles  from  Wilmington,  Del.,  in  Jan- 
uary, 1914,  Major  Raymond  has  been  in  charge 
of  the  construction  of  fortifications  at  Fort 
MacArthur,  guarding  Los  Angeles  harbor,  the 
estimated  cost  of  which  is  approximately  $4,- 
000,000.  Rapid  progress  has  been  made  on 
this  work,  it  is  reported,  and  the  first  units  of 
foundations  for  the  batteries  are  ready  for  the 
guns  that  are  to  be  delivered  in  the  spring. 
Major  Raymond  has  also  taken  an  active  part 
in  Los  Angeles  harbor  improvements,  having 
recommended  many  important  changes,  in- 
cluding the  widening  and  deepening  of  the 
channels. 

E  .  R .  Lewis,  assistant  to  the  general 
manager  of  the  Duluth,  South  Shore  &  At- 
lantic Railway,  will,  beginning  to-day,  have 
charge  of  all  matters  pertaining  to  engineer- 
ing, maintenance  of  way  and  structures,  and 
federal  valuation.  Mr.  Lewis  is  a  native  of 
New  Jersey,  and  was  graduated  from  the 
State  University  of  Iowa  in  1890.  His  early 
experience  was  acquired  with  the  Missouri 
Pacific  and  the  Omaha  Southern  railways,  and 
in  private  practice.  From  1897  to  1901  and 
from  1902  to  1906  he  was  engaged  in  railroad 
work  in  South  Africa.  Returning  to  the 
United  States  in  1906  he  became  division  en- 
gineer of  the  Michigan  Central  Railroad, 
where  he  remained  until  1912,  when  he  went 
to  the  Duluth,  South  Shore  &  Atlantic  as 
assistant  to  the  general  manager. 


Obituary  Notes 


Thomas  F.  Richardson,  retired 
civil  engineer,  of  Rutherford,  N.  J.,  who  built 
the  cogwheel  railroad  to  the  top  of  Pike's 
Peak,  died  Dec.  26,  1915,  at  Rutherford,  N.  J. 
He  was  61  years  of  age  Mr.  Richardson  first 
engaged  in  engineering  work  with  the  Boston 
Waterworks.  After  this  service  he  went  to 
the  West,  where  he  engaged  in  railway  loca- 
tion and  construction.  He  also  worked  in  Mex- 
ico. Returning  to  the  East,  he  was  for  many 
years  with  the  Metropolitan  Waterworks  in 
Boston.  His  last  engineering  service  was  as 
chief  civil  engineer  for  J.  G.  White  &  Com- 
pany, Inc.,  from  which  office  he  retired  about 
a  year  ago. 


Col.  Alexander  W.  Swanitz,  a 
civil  engineer,  who  has  been  engaged  on  the 
construction  of  the  Alaska  Central  Railroad 
for  the  United  States  government,  died  Dec. 
22  at  his  home  in  Alameda,  Cal.,  at  the  age 
of  64. 

Charles  H.  Sharp,  vice-president  of 
the  Sharp  &  Fellows  Contracting  Company, 
Los  Angeles,  Cal.,  died  in  that  city,  Dec.  22, 
1915,  at  the  age  of  fifty-six.  Mr.  Sharp  was 
engaged  in  the  construction  of  railroads  in 
practically  every  section  of  the  United  States, 
and  in  parts  of  Canada,  for  the  last  forty 
years.  He  went  to  the  West  in  early  manhood 
from  Washington,  D.  C,  and  located  in  Kansas 
City.  In  a  few  years  he  had  established  him- 
self there  as  a  railroad  contractor.  Work  on 
the  Pacific  Coast  took  him  to  Los  Angeles  six 
years  ago,  where,  with  C.  A.  Fellows,  he  or- 
ganized the  Sharp  &  Fellows  Contracting 
Company.  Among  t}ie  large  contracts  exe- 
cuted in  the  Southwest  by  the  firm  were  the 
Cajon  Cut-off,  across  the  mountains  east  of 
San  Bernardino,  for  the  Atchison,  Topeka  & 
Santa  Fe  Railway,  and  the  line  of  the  San 
Diego  &  Arizona  Railroad  through  the  moun- 
tains east  of  San  Diego,  these  being  two  of 
the  heaviest  pieces  of  recent  railway  construc- 
tion work  in  that  section. 


Civil  Service  Examinations 

United  States.— The  Civil  Service  Commis- 
sion announces  an  open  competitive  examina- 
tion for  civil  engineers  in  the  Philippine  Ser- 
vice, to  be  held  Jan.  18.  The  salary  ranges 
from  $1,800  to  $3,000  a  year.  The  require- 
ments include,  among  other  things,  3  years' 
training  or  a  technical  education  of  recognized 
reputation,  and  2  years  of  responsible  work  in 
the  design  or  construction  of  irrigation  or 
water  supply  systems  or  in  that  of  steel  or 
concrete  buildings  or  bridges.  Applicants 
must  be  25  years  of  age  and  not  over  40  years. 
They  must  also  be  physically  qualified  to  per- 
form such  duties  as  are  required.  Application 
should  be  made  for  form  B.  I,  A.  2,  stating  the 
title  of  the  examination  for  which  it  is  desired. 
These  forms  may  be  secured  fropi  Washing- 
ton, D.  C,  or  from  the  civil  service  boards  of 
the  large  cities  and  of  the  territories. 

Another  open  competition  examination  an- 
nounced by  the  Civil  Service  Commission  is 
to  be  held  Jan.  19  for  sanitary  engineers  for 
the  Bureau  of  Science,  Manila,  P.  I.,  at  salaries 
of  $1,600  a  year.  This  examination  will  re- 
quire that  applicants  shall  have  had  a  college 
or  university  education  in  sanitary  engineer- 
ing or  at  least  4  years'  experience  in  such 
work;  also  that  applicants  must  be  between 
21  and  40  years  of  age  and  physically  qualified 
for  the  work.  The  form  for  this  examination 
is  B.  I.  A.  2,  and  is  secured  in  the  same  manner 
as  that  for  civil  engineers  noted  above. 

Structural  engineer  and  draftsman  is  the 
title  of  an  examination  to  be  held  Jan.  19-20, 
under  the  supervision  of  the  Civil  Service  Com- 
mission for  eligibles  for  a  position  with  the 
Supervising  Architect,  Treasury  Department. 
The  salary  of  this  position  is  $1,800  a  year. 
Applicants  should  be  technically  qualified  as 
to  training  and  should  have  5  years'  practical 
experience,  two  of  which  shall  have  been  in 
either  steel  designing  or  construction  work. 
The  age  minimum  for  taking  the  examination 
is  23  years.  The  duties  are  said  to  involve 
engineering  problems  of  first-class  building 
construction.  The  form  number  for  this  ex- 
amination is  1312,  and  in  applying  it  should 
not  be  forgotten  to  specify  the  title. 

New  York. — An  examination  for  architec- 
tural draftsman,  salary  from  $1,201  to  $1,500 
a  year,  is  to  be  held  Jan.  22.  Candidates  must 
have  had  2  years'  practical  experience  in 
architectural  drafting,  or,  in  the  case  of  grad- 
uating from  a  school  of  satisfactory  standard, 
one  year's  experience  subsequent  to  gradua- 
tion. The  application  blank  must  be  in  the 
office  of  the  Civil  Service  Commission  at  Al- 
bany on  or  before  Jan.  12,  otherwise  it  wrill 
not  be  accepted. 


November  Exports  Reach  Large 
Proportions 

A  total  trade  of  a  half  billion  dollars  in  the 
month,  and  of  five  billion  dollars  in  the  year, 
with  exports  comprising  two-thirds  of  the 
whole,  is  the  unparalleled  record  of  American 
commerce  in  November  and  the  twelve  months 
ending  with  November.  Figures  made  public 
by  the  Bureau  of  Foreign  and  Domestic  Com- 
merce, Department  of  Commerce,  show  that 
November  imports  were  valued  at  $164,319,- 
169,  as  against  $126,467,062  in  November, 
1914,  and  that  they  exceeded  by  $11,000,000 
the  former  November  record  made  in  1912. 
Twelve  months'  imports  to  Nov.  30,  1916, 
aggregated  $1,730,243,229,  as  compared  with 
$1,858,645,027  in  the  preceding  year. 

November  exports  broke  all  prior  records. 
Last  months'  total  was  $331,144,627,  as  against 
$328,030,281  in  October,  1915,  also  a  record. 
The  export  balance  for  November  was  $166,- 
825,358,  as  compared  with  $79,411,271  for 
November,  1914,  and,  for  the  twelve  months 
ending  with  November  last,  $1,707,049,304,  as 
against  $242,542,093  one  year  ago  and  $738,- 
472,118  two  years  ago. 

Gold  imports  during  November,  1916, 
amounted  to  $60,981,540,  as  against  $7,391,729 
in  November,  1914.  Twelve  months'  imports 
of  gold  aggregated  $410,650,976  as  compared 
with  $58,352,035  in  the  preceding  year.  No- 
vember exports  of  gold  were  valued  at  $3,661,- 
153  as  against  $14,526,482  in  November,  1914; 
while  for  twelve  months  ending  with  November  ■ 
the  total  was  $19,667,557  as  compared  with 
$233,057,825  in  the  preceding  year.  Instead 
of  a  net  outward  gold  movement  of  $174,705,- 
790  as  in  the  twelve  months  ending  with  No- 
vember, 1914,  the  year  just  ended  shows  a  net 
inward  gold  movement  of  $390,983,419. 


Turbine  Runs  Almost  Three  Years 
Without  Stop 

After  carrying  a  load  continuously  for  two 
years  and  eight  months,  without  the  steam 
being  turned  off  at  the  throttle,  a  500-kw. 
Westinghouse  Parsons  turbine  in  the  plant  of 
the  Quincy  Market  Cold  Storage  &  Warehouse 
Company  at  Boston,  was  shut  down  for  an 
inspection.  Examination  showed  that  the  ma- 
chine was  in  perfect  running  condition,  and 
it  was  immediately  started  up  and  put  into 
service  again. 


Powdered  Zinc  Used  for  Coating 
Structural  Steel 

Powdered  zinc,  compressed  air  and  heat  are 
the  three  elements  which  are  used  in  the 
"Cyclone"  zinc  spraying  apparatus  for  coating 
any  exposed  surface  and  in  particular  struc- 
tural steel  or  other  metals.  The  apparatus 
which  has  just  been  placed  on  the  market, 
consists  of  a  brass  shell-shaped  container  which 
holds  from  25  to  30  'b.  of  powdered  zinc,  and 
to  which  are  attached  two  tubes,  through  one 
of  which  compressed  air  enters  the  machine, 
the  other  which  serves  as  a  carrier  of  the 
powdered  zinc  to  the  spraying  nozzle.  The 
nozzle  or  burner  consists  of  two  tubes,  the 
inner  tube  being  connected  directly  to  the  zinc 
supply  tube.  The  outer  tube  of  the  nozzle  is 
attached  in  turn  to  a  gas  tube.  When  the  de- 
vice is  to  be  operated  the  gas  is  turned  on 
and  the  burner  lighted — either  acetylene  or 
ordinary  city  gas  can  be  used.  The  com- 
pressed air  under  25  lb.  pressure  is  then  turned 
on  the  powdered  zinc,  which  is  forced  out  to  the 
tip  of  the  nozzle  where  it  comes  in  contact 
with  the  heat  of  the  burning  gas  and  is  turned 
into  an  atomized  state.  When  the  metal 
strikes  any  object  capable  of  sustaining  the 
force  of  its  impact  it  cools  instantly  and  ad- 
heres. 

The  machine,  which  can  be  run  10  hours 
without  refilling,  is  manufactured  by  the 
Metals  Coating  Company  of  America,  Chicago. 
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Locomotive  Without  Tender  Adds 
Car  to  Train 

A  2-6-2  locomotive  with  side  tanks  and  rear 
oil  tank  that  is  probably  one  of  the  largest 
■addle-tank  locomotives  ever  built  has  been  re- 
cently completed  for  use  on  a  switchback  rail- 
way where  a  locomotive  with  a  tender  attached 
would  have  necessitated  a  lengfthening  of  the 
tail  tracks  or  the  dropping  of  a  car  from  the 
train,  besides  being  objectionable  on  account 
of  the  added  weight  on  the  steep  grades  over 
which  engine  will  operate.  On  account  of  the 
contour  of  the  gfround  the  former  course  would 
have  been  very  expensive. 

The  cylinders  of  the  locomotive  are  21  in. 
in  diameter  by  a  26-in.  stroke.  It  weighs 
about  100  tons  in  working  order  and  is 
equipped  with  the  Walschaert  valve  gear  and 
superheater.  It  will  do  the  switching  and 
yard  work  for  the  Inspiration  Consolidated 
Copper  Company,  whose  mine  will  have  a 
daily  capacity  of  14,000  tons  of  ore.  It  was 
buUt  by  the  H.  K.  Porter  Company,  manufac- 
turer of  steam,  compressed  air  and  gasoline 
locomotives  of  Pittsburgh. 


general  manager  of  the  Byers  Machine  Com- 
pany, at  Ravenna,  Ohio. 

The  Electric  Steel  Company,  Chicago,  has 
been  organized  to  make  small  castings  in  that 
city.  A  Snyder  electric  furnace  will  be  used. 
The  officers  of  the  company  are:  Charles  Piez, 
president,  and  P.  L.  Coonley,  secretary  and 
treasurer,  who  are  respectively  president  and 
vice-president  of  the  Link-Belt  Company.  The 
active  management  will  be  in  the  hands  of 
John  M.  Olmsted,  vice-president,  who  has  been 
a  member  of  the  sales  force  of  Link-Belt  Com- 
pany. In  order  to  commence  operations  with 
the  least  possible  delay,  and  to  offer  quick 
delivery,  the  company  has  leased  the  plant  at 
Thirty-first  Street  and  Wood  Street,  formerly 
occupied  by  the  Wildman  Boiler  Works.  The 
location  has  a  switch  off  the  main  line  of  the 
Chicago  &  Alton.  Power  is  supplied  by  the 
Commonwealth  Edison  Company  from  its  high- 
tension  lines. 


Hauling  Equipment  Tliat  Proved 
Economical  on  Road  Work 

Fifteen  teams  and  ten  men  were  saved  on  a 
road  contract  recently  carried  out  by  Thomas 
Levene  near  Griffin,  111.,  by  the  use  of  a  White 
truck  and  trailer  and  Lee  portable  unloaders. 
In  building  the  asphalt-penetration  road,  sur- 


Trade  Publications 

The  following  companies  have  recently  issued 
trade  literature: 

Foundation  Company,  Ltd.,  Montreal  and 
Vancouver.  Catalog,  11  x  8  in.,  48  pages, 
illustrated.  Foundations,  substructurss  and 
subaqueous  works  in  Canada. 

Mesta  Machine  Company,  Pittsburgh. 
Bulletin  R,  6  x  9  in.,  pages  5  to  8,  illustrated. 
The  Mesta  72-in.  and  84-in.  barometric  con- 
densers and  14-in.  and  36  x  24-in.  dry-air 
pump. 


THIS  OUTFIT    EFFECTED  LARGE  SAVING  OVER  TEAMS    IN    HAULING   ROAD    MATERIALS 


faced  with  three  grades  of  stone,  nine  dump 
wagons,  each  with  a  team  and  driver,  and  three 
asphalt  penetration  tanks,  each  requiring  two 
teams,  a  driver  and  a  fireman,  were  in  use 
before  the  truck  was  employed.  The  truck 
and  trailer,  making  the  4%  mile  round  trip  in 
less  than  an  hour  including  stops,  not  only 
hauled  as  much  stone  as  the  nine  teams,  but 
also  picked  up  the  empty  and  full  tanks  as  the 
work  progressed,  and  made  the  trip  from  the 
siding  to  the  job  so  quickly  that  firemen  were 
not  needed  on  the  tanks.  Four  men,  shoveling 
all  the  time  into  the  unloaders,  were  able  to 
keep  the  truck  and  trailer  moving  without 
delay. 


Business  Notes 

The  Loggers  and  Contractors'  Machinery 
Company  of  Portland,  Ore.,  has  moved  its  of- 
fice from  71  Fifth  Street  to  70  Fourth  Street, 
Portland. 

The  Lehigh  Portland  Cement  Company  has 
purchased  the  Old  Dominion  Portland  Cement 
Company,  thereby  adding  1,000,000  barrels,  it 
is  said,  to  its  annual  capacity. 

The  Weller  Manufacturing  Company,  maker 
of  conveying  apparatus  and  grain  elevator  ma- 
chinery, has  recently  occupied  its  new  and 
greatly  enlarged  plant  at  1820  to  1856  North 
Kostner  Avenue,  Chicago. 

H.  C.  Beckwith,  formerly  Chicago  manager 
of  the  T.  L.  Smith  Company,  manufacturer  of 
concrete  mixers  and  other  equipment,  of  Mil- 
waukee,   has    been    appointed    treasurer    and 


Ball  Engine  Company,  Erie,  Pa.  Bulletin 
S-12,  8%  X  11  in.,  12  pages,  illustrated.  De- 
scribes Erie  revolving  shovels  and  their  oper- 
ation, the  illustrations  showing  them  at  work 
on  various  jobs. 

Bruno,  Grosche  &  Company,  90  Wall  Street, 
New  York.  Catalog,  6x9  in.,  24  pages,  illus- 
trated. Treats  of  wood  preserving  oils  and 
coal  tar  products.  Describes  S.  P.  F.  Car- 
bolineum  and  its  effect  on  timber.  The  illus- 
trations show  various  buildings  and  structures 
in  which  Carbolineum  has  been  used. 

Westinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh,  Pa.  Special  Pub- 
lication 1562,  "Railway  Equipments  and  Loco- 
motives in  the  War  West,"  8%  x  11  in.,  48 
pages,  illustrated.  An  ornate  booklet  de- 
scribing by  text  and  picture  numerous  in- 
stallations of  this  company  in  and  beyond  the 
Rockies. 

Ruggles  Machine  Company,  Poultney,  Vt. 
Catalog,  7  x  10  in.,  64  pages,  illustrated.  De- 
.scribes  quarrying  and  stone-finishing  ma- 
chinery, including  the  Ruggles  aerial,  auto- 
matic carrier  and  cableway,  which  has  also 
been  used  in  the  construction  of  dams,  canaLs, 
etc.,  and  excavations  of  all  kinds.  Its 
simplicity  of  construction  and  operation  is  one 
of  the  advantages  claimed  for  it  in  work  of  this 
nature. 

Pelton  Water  Wheel  Company,  San  Fran- 
cisco and  New  York  City.  Three  folders; 
10%  X  7%  in.;  4  pages,  illustrated.  Describes 
Pelton  waterwheels  for  small  power  develop- 
ments  in   remote   districts   and   illustrates   the 


various  uses  to  which  they  may  be  put,  in 
English,  Spanish  and  Portuguese.  Gives  in- 
structions for  measurements  to  be  made  so 
company  may  advise  in  regard  to  type  of  wheel 
best  suited  to  meet  the  requirements.  It  is 
an  attractively  prepared  booklet  and  should 
prove  very  useful. 

James  B.  Clow  &  Sons,  Chicago.  Catalog, 
9  X  12  in.,  54  pages.  The  book  is  devoted  pri- 
marily to  plumbing  fixtures,  but  is  written 
along  new  lines.  It  is  entitled  "Wasting  a  Mil- 
lion a  Day,"  and  aims  to  interest  the  executives 
of  big  corporations  in  the  problem  of  water 
waste.  It  is  very  effectively  gotten  up  and 
even  the  busy  executive  will  be  willing  to  stop 
long  enough  to  go  through  it.  The  waste  in 
leaky  faucets,  and  in  improperly  designed  flush- 
tanks  and  fixtures  of  other  classes  is  clearly 
brought  out.  Of  direct  value  to  engineers  are 
data  on  cast-iron  pipe  and  the  various  types 
of  valves  made  by  the  company. 

Berger  Manufacturing  Company,  Canton, 
Ohio.  Catalog,  8%  x  10%  in.,  30  pages,  illus- 
trated. Confines  itself  entirely  to  fire  resistant 
tests  of  Berger  metal  lumber  pressed  steel  con- 
struction, made  officially  and  unofficially,  and 
their  results.  Takes  up  the  subject  in  the  form 
of  reports  and  treats  each  test  separately,  con- 
sidering the  method  of  the  test,  the  test  itself 
and  the  various  results.  Photographic  repro- 
ductions of  the  tests  before  and  after  and  tem- 
perature and  deflection  charts  are  included  in 
the  text.  Interesting  facts  are  indicated  in  the 
charts.  These  various  tests  have  to  do  with 
floor,  wall  and  roof  construction,,  the  floor 
test  being  made  as  well  under  loading  condi- 
tions. Summarizing  the  results  of  the  tests 
the  last  page  of  the  book  enumerates  the  rea- 
sons for  such  results. 

Allis  -  Chalmers  Manufacturing  Company 
Milwaukee.  Bulletin  1636,  7%  x  lOV^  in.,  56 
pages,  illustrated.  This  booklet  is  intended  to 
show  the  range  of  manufacture  of  Allis-Chal- 
mers  hydraulic  turbines  and  accessories,  hydro- 
electric units  of  the  vertical  and  of  the  hori- 
zontal shaft  types  and  recent  large  installa- 
tions of  units  placed  under  one  contract  by  this 
company  for  hydroelectric  plants.  In  the  text, 
besides  the  general  descriptions  of  Francis  and 
impulse  type  turbines,  governors  and  auxili- 
aries and  accessories  are  discussions  on  unit 
efficiency,  selection  of  types  and  turbines  and 
power  house  tests.  The  illustrations,  showing 
recent  installations  of  Allis-Chalmers  machin- 
ery, are  unique  in  the  fact  that  each  photo- 
graphic reproduction  is  accompanied  with  plan 
and  elevation  drawings,  and,  invariably,  cross- 
sections.  In  this  manner  a  clear  idea  is  ob- 
tained of  •  the  unit.  Other  illustrations  are 
presented  picturing  the  various  pieces  of  ma- 
chinery, and  are  accompanied  by  description 
and  specifications  which  explain  the  parts  in 
detail. 

Wellman-Seaver-Morgan  Company,  Cleve- 
land, Ohio.  Catalog,  8V2  x  11  in.,  100  pages. 
This  is  a  catalog  of  unusual  character.  The 
introduction  points  out  that  the  development 
of  hydraulic-turbine  building  in  the  United 
States  in  the  last  ten  years  has  been  phenome- 
nal— and  the  book  very  appropriately  pictures 
and  describes  much  of  the  best  of  this  develop- 
ment. The  typography  and  arrangement  of 
the  book  accord  with  the  importance  of  the 
subject.  An  introductory  chapter  on  turbine 
characteristics  states  briefly  but  clearly  the 
important  performance  features  of  modern 
types  of  wheels.  Then  follows  a  brief  discus- 
sion of  plant  design,  and  then  a  very  thorough 
treatment  of  details  of  construction,  which 
contains  much  of  value  to  the  hydraulic  en- 
gineer. A  chapter  is  devoted  to  the  Johnson 
hydraulic  valve  and  thereafter  are  descriptions 
of  some  of  the  great  installations  in  which 
Wellman-Seaver-Morgan  wheels  have  been 
uppd — the  Keokuk  plant,  the  Ontario  Power 
Company's  plant  at  Niagara  Falls,  the  Cedar 
Rapids  plant  on  the  St.  Lawrence,  the  Salmon 
River  Power  Company's  installation  and  sev- 
eral smaller  plants.  All  in  all,  the  book  is  one 
that  the  hydraulic  engineer  will  be  glad  to  have 
on  his  .shelves. 
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Catskill  Water  Reaches  New  York 

ALTHOUGH  admitted  merely  for  the 
purposes  of  testing,  Catskill  aqueduct 
water  entered  into  the  distribution  mains 
of  New  York  City  for  the  first  time  about 
a  week  ago.  This  does  not  mean  that  the 
$175,000,000  additional  water  supply  proj- 
ect for  the  first  installment  of  250,000,000 
gal.  daily  is, finished,  and  ready  for  service. 
J.  Waldo  Smith,  chief  engineer  of  the 
Board  of  Water  Supply,  explained  at  the 
convention  of  the  New  England  Water- 
works Association  last  September  that 
practically  all  of  the  year  1916  will  be  de- 
voted to  "tuning  up"  the  great  system 
before  attempting  to  make  regular  delivery 
of  the  flow  impounded  by  the  Ashokan  dam 
100  miles  north  of  City  Hall.  The  event 
is  not  without  significance,  however,  for 
it  indicates  that  the  first  note  in  this 
tuning-up  process  has  been  sounded.  It 
means  that  the  great  waterway  is  open 
from  the  foothills  of  the  Catskills  to  Man- 
hattan and  Brooklyn.  Large  quantities  of 
water  are  already  stored  in  both  the  Asho- 
kan and  Kensico  reservoirs;  and  the  Hill 
View  reservoir  or  equalizing  basin,  serving 
as  a  feeder  to  the  city  aqueduct  distribu- 
tion tunnel,  began  to  fill  on  Nov.  30.  The 
city  aqueduct  tunnel  is  under  pressure  as 
far  as  the  shaft  near  Ninety-third  Street, 
and  tests  of  the  connections  with  the  dis- 
tribution mains  in  the  city  streets  are  in 
progress.  It  is  not  possible,  however,  to 
predict  when  the  great  waterworks  system 
will  be  placed  in  regular  service.  Many 
finishing  touches  are  still  needed,  and  the 
Board  of  Water  Supply  will  take  every 
precaution  to  insure  the  proper  co-ordina- 
tion of  the  many  parts  of  the  complex  ma- 
chine before  announcing  that  it  is  ready  for 
actual  use. 

Crystallization  Doubtful 

PROBABLY  few,  if  any,  structural  en- 
gineers who  have  studied  the  behavior 
of  steel  under  stress  will  accept  without 
criticism  the  report  made  by  an  investi- 
gating board  on  the  cause  of  the  Division 
Street  bridge  failure  in  Spokane.  As  noted 
on  page  29  of  last  week's  issue,  these  en- 
gineers place  the  responsibility  upon  the 
"granulation"  of  the  eyebars.  The  idea 
of  progressive  crystallization  under  serv- 
ice, accompanied  by  growing  weakness  and 
final  failure,  is  an  old  one,  probably  caused 
through  the  observation  of  fractures  which, 
for  one  cause  or  another,  have  been  sud- 
den and  not  accompanied  by  elongation. 
Such  fractures  will  appear  crystalline  in- 
stead of  silky  mainly  because  the  fibers 
are  not  elongated  and  drawn  close  together, 
as  is  the  case  in  the  usual  laboratory  test 
with  gradually  applied  load.    The  explana- 


tion offered  by  Mr.  Cooper,  the  designer, 
seems  much  more  credible,  as  the  effects 
of  bending  and  heating  upon  the  crystalline 
structure  and  strength  are  easily  under- 
stood. The  results  of  further  investigation 
will  be  awaited  with  interest.  In  the  mean- 
time, the  lesson  forced  home  by  this  catas- 
trophe, apparently  caused  by  a  striking  fail- 
ure in  such  usually  reliable  members  as 
eyebars  in  direct  tension,  is  the  danger  of 
allowing  shop  manipulations  and  heating 
without  subsequent  annealing. 

New  York's  Building  Code 

AFTER  three  previous  attempts  at  a 
revision  of  the  building  code  of  New 
York  City  had  failed  and  years  of  effort 
to  remove  many  obsolete  and  unsatisfac- 
tory provisions  had  been  defeated,  largely 
through  the  opposition  of  manufacturers 
of  building  materials,  a  complete  and  thor- 
ough overhauling  and  recasting  of  the  code 
has  been  finally  accomplished.  This  highly 
satisfactory  result  is  directly  due  to  the 
ability  of  the  code  committee's  engineer, 
Rudolph  P.  Miller,  in  harmonizing  conflict- 
ing interests  and  demonstrating  the  possi- 
bilities of  compromise.  The  committee  is 
to  be  congratulated  on  having  selected  an 
engineer  whose  qualifications  so  eminently 
fitted  him  for  this  work.  While  an  effective 
method  of  procedure  was  adopted,  i.  e., 
revision,  article  by  article,  after  tentative 
drafts  had  been  published,  suggestions  had 
been  received  and  a  public  hearing  held, 
the  work  could  not  have  been  done  had  not 
a  man  been  selected  in  whom  conflicting 
interests  had  absolute  confidence.  Of  Mr. 
Miller's  ability  and  integrity  there  could  be 
no  question.  While  the  work  of  revision 
is  complete,  only  two  articles — one  on  un- 
safe buildings  and  the  other  on  the  en- 
.forcement  of  the  law — have  become  effect- 
ive; the  others  become  operative  three 
months  after  enactment,  the  last  one  on 
March  14,  1916. 

■  Shear  Cracks  or  Tension  Failure  ? 

THE  reason  given  for  the  cracks  found 
in  the  webs  of  a  large  number  of  I-beam 
track  stringers  in  the  State  Street  bascule 
bridge  in  Chicago,  described  in  the  article 
by  F.  H.  Avery  on  page  14  of  last  week's 
issue,  is  not  wholly  convincing.  These  webs 
are  designated  as  badly  "shear-cracked." 
Examination  of  the  nature  of  the  breaks 
shows  that  the  cracks  begin  at  the  corner 
of  the  coped  part  near  the  top  flange,  as 
■would  be  expected,  and  then  curve  down- 
ward toward  the  lower  flange  at  about  a 
45-deg.  angle.  This  slope  is  just  opposite 
in  direction  to  that  which  would  result  from 
a  diagonal  tension  failure  due  to  shear. 
Further,  a  rough  computation  of  the  prob- 


able unit  stress  in  the  web,  including  90 
per  cent  impact,  shows  a  unit  stress  not 
exceeding  about  8000  lb.  per  square  inch 
under  the  32-ton  cars  actually  in  use.  An- 
other explanation  of  this  kind  of  failure  is 
the  presence  of  negative  bending  moment 
near  the  ends  due  to  the  relatively  stiff  end 
connection,  and  the  resulting  tensile  stress 
in  the  upper  flange,  which  would  tend  to 
start  the  crack  at  the  weak  section  just 
where  the  metal  is  injured  at  the  coped 
comer.  Without  having  examined  the  beams 
it  is  difficult  to  judge  how  far  the  failure 
may  be  due  to  corrosion  of  the  webs,  but 
the  evidence  from  the  photograph  and  the 
apparently  low  shear  stress  certainly  raise 
the  question,  whether  shear  was  the  primary 
cause  of  these  failures. 

Engineer  on  Service  Commission 

THE  appointment  of  Henry  W.   Hodge 
as  a  member  of  the  Public  Service  Com- 
mission of  the  First  District  of  New  York 
marks  the  successful  issue  of  efforts  made 
for  many  years  in  New  York  State  to  secure 
the  appointment  of  an  engineer  to  the  im- 
portant service  commission  having  super- 
vision of  the  utilities  in  New  York  City.    In 
the  forefront  of  this  movement  has  been 
the  American  Institute  of  Consulting  En- 
gineers,  which  has  appeared  before  suc- 
cessive governors,  urging  the  benefit  to  the 
public  from  having  a  technical  man  on  the 
commission.     It  is  patent,  of  course,  that 
the  appointment  of  any  engineer  whatso- 
ever might  not  have  given  satisfaction.  An 
engineer  of  narrow  views  and  training,  of 
little  experience  in  business  affairs,  would 
have  been  of  no  advantage  to  the  public 
or  to  the  profession.    Mr.  Hodge's  appoint- 
ment, however,  is  fortunate.    An  engineer 
of  eminent   attainments,   a   gentleman  of 
broad  sympathy  and  gifted  with  business 
acumen,  he  will  shed  luster  on  the  office, 
serve  the  public  ably  and  help  to  establish 
the    engineer's   position    as    an    important 
factor  in  the  administration  of  large  public 
affairs.     A  few  weeks  ago  the  New  York 
press  was  loud  in  its  praise  of  the  appoint- 
ment of  Oscar  Straus  as  chairman  of  the 
same  commission.     While  Mr.  Straus  is  a 
gentleman  above  suspicion,  there  is  little  in 
his  experience  to  recommend  him  for  mem- 
bership on  a  public-service  commission.  No 
man   could   give  more  than  he  will   give 
within  the  limits  of  his  experience  and  his 
ability,  and  no  one  will  carry  out  with  loftier 
motives  the  allotted  duties.     Nevertheless, 
there  was  needed  for  the  position  something 
more  than   integrity  and   general   experi- 
ence— specific  acquaintance  with  the  engi- 
neering and   economic  problems   involved. 
This  specific  acquaintance  Mr.  Hodge  has. 
The  commission,  the  public  and  the  pro- 
fession will  benefit  by  his  appointment. 
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Shore  Protection 

BECAUSE  the  United  States  is  blessed 
with  thousands  of  miles  of  ocean  front, 
to  much  of  which  little  present  value  is 
attached,  and  because  the  inroads  of  the 
sea  are  usually  gradual,  and  not  overnight, 
as  is  the  case  with  inland  rivers  that  sud- 
denly break  bounds  and  engulf  whole  com- 
munities, scientific  protection  of  beaches 
has  been  even  more  backward  than  other 
flood  protection  and  prevention  measures 
and  is,  in  fact,  in  its  infancy.  Individuals 
and  communities  have  for  a  long  time,  it 
is  true,  resorted  to  makeshift  devices,  such 
as  bulkheads,  to  withstand  the  waves,  and 
breakwaters  have  been  built  to  protect 
harbors.  The  breakwater,  however,  can 
hardly  be  considered  a  feasible  or  suitable 
protection  for  long  open  beaches,  and  the 
futility  of  the  random  bulkhead  has  been 
repeatedly  shown  by  the  coastal  storms  of 
recent  years.  Indeed,  the  report  to  which 
this  note  would  direct  attention  lists  bulk- 
heads themselves  as  one  of  the  causes,  under 
certain  conditions,  of  damage  to  beaches. 
The  report  in  question  is  that  of  Messrs. 
Leeds  &  Barnard  on  the  situation  at  Venice, 
Cal.;  an  abstract  of  it  appears  on  page  51 
of  this  issue.  While  these  engineers  fea^ 
ture  three  types  of  sea  walls  and  a  form 
of  groin  that  they  deem  especially  suited 
to  the  needs  of  Venice — designs  that  should 
of  themselves  interest  all  concerned  in 
beach  protection — they  also  discuss  the  gen- 
eral subjects  of  erosion  and  sand  accretion, 
and  the  best  means  of  preventing  the  one 
and  utilizing  the  other.  The  entire  abstract 
should  be  read  by  all  interested  in  the  "war 
against  the  waves,"  and  by  others,  too,  who 
have  not  realized,  the  importance  and  engi- 
neering possibilities  of  coast  protection. 

Instantaneous  Reproduction 

SPACE  was  not  available  last  week  for 
editorial  comment  on  the  choice  logic  of 
the  Minnesota  Railroad  and  Warehouse 
Conmiission  on  reproduction  cost,  a  bit  of 
which  appeared  on  page  12.  More  of  this 
logic  can  be  found  in  the  brief  filed  by  this 
commission  with  the  Interstate  Commerce 
Commission  in  answer  to  the  argument  sub- 
mitted to  the  national  body  Sept.  1,  1915, 
by  the  railroads.  Once  more  it  has  been 
discovered  that  the  Minnesota  rate  decision 
puts  out  of  the  running  all  reproduction 
cost  as  the  railroads  interpret  it,  on  the 
ground  that  "the  assumption  of  its  (the 
railroad's)  non-existence,  and  at  the  same 
time  that  the  values  that  rest  upon  it  re- 
main unchanged,  is  impossible  and  can- 
not be  entertained."  Of  course  the  Minne- 
sota commissioners  conveniently  overlook 
the  fact  that  Justice  Hughes  was  discuss- 
ing land  only,  and  make  him  put  the  curse 
on  almost  the  whole  reproduction  theory, 
with  its  assumed  legal  expenses,  its  con- 
jectural time  of  construction  and  rate  of 
interest,  its  imaginary  contingencies.  The 
Minnesota  magicians,  however,  have  res- 
cued the  theory  by  the'  simple  process  of 
instantaneous  reproduction.  By  this  means 
all  assumptions  are  eliminated.  The  land- 
owners, the  steel  mills,  the  equipment 
builders,     the     contractors,     name     their 


prices,  are  immediately  paid  in  full  and 
the  railroad  is  finished.  Of  course  there 
has  been  no  time  for  interest  or  contin- 
gencies. Nothing  counts  except  the  actual 
visible  material  and  the  labor  of  placing 
it.  Absurdities  seem  never  to  end  in  valu- 
ation discussion. 

Another  Plot  Exposed 

THE  Minnesota  guardians  of  the  public 
have  also  exposed  another  plot  of  the 
soulless  corporations  to  delude  the  trust- 
ing federal  authorities.  To  show  the  loss 
the  railroads  would  incur  if  the  values  of 
their  perfectly  serviceable  crossties  were 
written  off  in  part  in  accordance  with  their 
various  ages,  the  carriers  used  an  average 
of  3000  ties  per  mile.  The  Minnesota  de- 
tectives point  out,  however,  that  2916  per 
mile  would  be  a  liberal  allowance.  Evi- 
dently to  them  the  confiscation  of  $486,- 
000,000  seems  a  totally  different  matter 
from  the  confiscation  of  $500,000,000.  But 
that  is  not  all.  The  Minnesota  statesmen 
find  that  the  railroads  in  Minnesota  are 
paying  on  the  average  only  62  cents  per 
tie  instead  of  the  $1  claimed  by  the  rail- 
roads (railroads  paying  $1.40  apiece  for 
creosoted  ties  please  take  notice),  and  that 
in  1890  they  were  paying  only  36  cents,  so 
that  they  are  now  24  cents — the  commis- 
sion's arithmetic,  not  ours — ahead.  The 
fact  that  these  36-cent  ties  are  several  gen- 
erations removed  from  those  now  in  the 
track  is  deemed  to  be  immaterial,  for  the 
reason  that  the  successive  advances  in  the 
prices  of  these  ties  have  been  charged  to 
operating  expenses.  Consequently,  by  over- 
looking the  railroads  that  have  been  built 
recently  at  nearly  62  cents  per  tie,  the 
Minnesota  mathematicians  are  able  to  show 
that  the  railroads,  instead  of  losing  $500,- 
000,000  by  the  writing  off  of  accrued  de- 
preciation of  ties,  are  still  making  $13,- 
156,992  over  original  cost. 

The  Truth  of  the  Matter 

THIS  BALDERDASH  about  ties  and 
that  relating  to  instantaneous  repro- 
duction could  be  treated  as  light  comedy 
and  quickly  forgotten  if  it  were  not  the 
official  utterance  of  a  sovereign  state,  ap- 
parently typical  of  the  amazingly  unfair 
attitude  of  the  commissions  of  many  states. 
The  railroads  have  been  accused  of  ignor- 
ing equity  in  their  attempts  to  drag  in 
any  item  that  will  swell  the  total,  but  cer- 
tainly their  efforts  are  less  reprehensible 
than  those  of  state  commissioners  who  are 
frantically  striving  to  keep  reproduction 
cost  down  to  original  cost  by  mere  techni- 
calities. As  conjecture,  instantaneous  re- 
production outdoes  the  wildest  fancies  of 
the  railroads  concerning  multipliers,  con- 
tingencies and  the  like.  The  attempt  to 
warp  the  Minnesota  rate  decision  into  a  de- 
fense of  such  a  theory  is  an  insult  to  public 
intelligence.  The  Minnesota  gentlemen  and 
those  of  their  type  should  understand  that 
all  the  laws  and  all  the  courts  cannot  make 
reproduction  cost  anything  else  than  what 
it  would  actually  cost  to  reproduce,  and  the 
Engineering  Record  has  full  confidence  that 
just  as  soon  as  the  Supreme  Court  is  ac- 


curately shown  what  it  would  cost  to  re- 
produce property  all  doubt  on  this  point 
will  be  removed.  And  in  the  matter  of  the 
ties  there  is  no  justice  whatever  in  a  pro- 
posal that  depends  on  the  fact  that  prices 
have  happened  to  go  up,  so  that  although 
half  of  the  plant  is  wiped  out  the  remain- 
der, measured  in  terms  of  what  it  would 
cost  now  to  replace  it,  keeps  the  value  up 
to  the  original  figure.  It  is  patent  that  if 
ties  had  gone  down  in  price  instead  of  up, 
the  Minnesota  commissioners  would  have 
devised  some  other  technical  argument  for 
making  the  railroads  stand  the  loss.  The 
commissioners,  who  accuse  the  carriers  of 
confusing  cost  and  value,  are  doing  the 
same.  They  are  desperately  afraid  that 
proper  reproduction  cost  will  fully  justify 
a  value  ample  to  warrant  increased  rates, 
and  they  seem  to  be  capable  of  any  sub- 
terfuge to  prevent  those  increases. 

Summing  Up  a  City's  Work 

A  CLEAR,  concise  resume  of  a  large  city's 
activities  from  those  outside  the  offi- 
cial family  is  valuable,  provided  it  be  pre- 
pared from  a  sympathetic  and  constructive 
point  of  view.  Such  a  review  is  found  in 
a  16-page  pamphlet  issued  by  the  Cincin- 
nati Bureau  of  Municipal  Research.  The 
review  is  the  work  of  an  engineer,  the 
director  in  charge,  H.  S.  Morse,  and  shows 
in  how  small  a  space  six  years  of  activity 
of  a  city  of  400,000  can  be  briefed,  still 
leaving  room  for  one  and  a  half  pages  of 
retrospect  and  double  that  amount  for  a 
"look  ahead."  The  engineers'  direct  way 
of  going  to  the  point  is  exemplified  in  some 
of  the  admonitions  of  the  pamphlet.  For 
example,  Mr.  Morse  says,  "A  new  reputa- 
tion as  the  best  governed  city  in  the  coun- 
try, based  on  facts,  calls  for  work,  noth- 
ing less."  And  again,  "Caution  and  inac- 
tion are  by  no  means  synonymous,  and 
caution  and  openmindedness  can  well  travel 
the  same  road  with  good  results.  . 
What  we  need  for  civic  progress  is  work — 
hard  work,  thoughtful  work  and,  above  all, 
team  work."  In  this  month  of  getting  mat- 
ters in  shape  for  annual  reports,  a  perusal 
of  this  little  pamphlet  is  worth  while  as  a 
suggestion  of  what  should  be  sent  out  to 
the  citizens,  as  distinguished  from  the  sta- 
tistical data  and  technical  discussions  which 
should  go  into  the  appendices  of  the  more 
bulky  document. 


Science  and  Engineering 

DR.  BRASHEAR'S  presidential  address 
last  month  before  the  American  Society 
of  Mechanical  Engineers  on  the  relation  of 
science  to  engineering,  is  an  interesting 
exposition  of  the  relations  which  exist 
between  the  scientist  and  the  engineer. 
Dr.  Brashear  is  both,  and  the  same  is  true 
of  most  really  great  men  in  these  branches. 
In  fact  the  difference  between  the  two  turns 
more  on  a  psychological  than  on  a  genu- 
inely rigid  distinction.  If  one  may  ven- 
ture to  discriminate,  the  scientist  is  a  seeker 
after  truth,  the  engineer  a  seeker  after  the 
practical  applications  of  truth,  whether 
ascertained  by  himself  or  somebody  else. 
The  engineer  who  tries  to  dodge  the  rigid 
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implications  of  science  is  extremely  likely 
sooner  or  later  to  get  himself  into  serious 
difficulties.  The  scientist,  on  the  other 
hand,  needs  occasionally  to  pin  down  his 
truth  to  the  earth  by  practical  applications, 
lest  he  wander  so  far  into  the  cosmos  as  to 
lose  his  bearings. 

In  mechanical  engineering,  science  and 
its  practice  are  wonderfully  welded  to- 
gether, so  closely  indeed  that  as  between 
the  man  who  is  characteristically  a  devotee 
of  research  and  him  who  is  bound  to  its 
practical  applications,  the  difference  is 
rather  one  of  point  of  view  than  of  actual 
achievement.  Perhaps  one  might  even  go 
so  far  as  to  call  an  engineer  merely  a  scien- 
tist with  a  sense  of  proportion,  an  intuitive 
grip  of  the  relative  value  of  things  in  actual 
performance.  A  metrologist,  for  example, 
may  spend  laborious  months  over  errors  in 
the  eighth  decimal  place.  The  engineer  is 
just  as  vitally  interested  in  the  eighth 
decimal  place  as  a  matter  of  principle,  but 
knows  instinctively  when  to  stop  and  when 
not  to  stop  at  the  first  or  second.  He  also, 
by  a  sort  of  seventh  sense  of  scientific  pro- 
priety, understands  when  a  quick  method 
not  comparable  in  refinement  to  a  slower 
one  will  yet  give  results  amply  precise  for 
the  purpose  in  hand.  The  engineer  does 
not  deceive  himself  about  the  need  for  pre- 
cision, nor  is  he  willing  to  work  by  rule 
of  thumb,  but  he  has  developed  a  sense  of 
the  relative  importance  of  things,  so  that 
he  does  not  waste  labor  where  labor  is  ab- 
solutely unnecessary.  The  ordinary  me- 
chanic fails  of  being  an  engineer,  because 
he  does  not  fully  understand  the  bearings 
of  precision  on  practical  performance,  but 
trusts  to  what  seems  well  enough  on  gen- 
eral principles  rather  than  as  a  result  of 
precise  and  well-defined  knowledge.  From 
this  standpoint  the  engineer  is  a  develop- 
ment of  the  scientist  and  at  every  step  de- 
pends upon  scientific  method.  As  Dr. 
Brashear  well  says,  there  is  nothing  but 
a  hazy  line  of  demarcation  between  pure 
and  applied  science,  for  the  investigations 
in  the  former  find  their  way  into  the  latter 
in  most  extraordinary  fashion.  That  which 
is  finical  precision  in  one  generation  is 
clumsy  empiricism  in  the  next. 

The  mistake  made  by  the  average  man  in 
considering  this  matter  is  his  lack  of  fore- 
sight in  not  realizing  that  a  use  may  be 
found  for  data  apparently  of  the  most  im- 
practical character  if  the  real  relations  are 
properly  understood.  It  is  the  business  of 
the  trained  engineer  to  grip  these  very 
ideas,  and  to  see  how  some  investigation 
made  in  a  far  off  laboratory  by  a  patient 
student  of  science  may  give  precisely  the 
information  needed  to  make  the  difference 
between  failure  and  success  in  some  consid- 
erable undertaking.  The  engineer,  if  he  is 
to  rise  to  greatness,  must  have  both  a 
broad  knowledge  and  a  broad  view  of  the 
phenomena  which  are  being  brought  to 
light,  for  they  must  become  his  tools  in 
working  out  the  problems  set  before  him. 
If  he  does  not  appreciate  the  bearing  of 
results  obtained  in  pure  science  he  can  never 
apply  them.  It  is  a  high  conception,  this, 
of  the  qualifications  of  the  engineer,  the 
combination    of    scientific    certainty    with 


the  insight  and  foresight  that  makes  sure 
of  its  easy  application,  yet  it  is  just  in 
this  that  the  great  men  of  all  the  engineer- 
ing professions  differ  from  the  grubbing 
rank  and  file.  And  this  very  thing  has  a 
direct  bearing  upon  that  other  definition 
of  the  engineer  which  says  he  is  the  man 
who  can  do  for  fifty  cents  what  any  fool 
can  do  for  a  dollar.  It  is  a  comparatively 
easy  thing  for  a  man  with  push  and  self- 
confidence,  a  few  useful  tables  and  plenty 
of  catalogs  compiled  by  the  hard-working 
manufacturer's  draftsman,  to  shove  through 
a  possible  job  in  almost  any  line.  The 
"catalog  engineer"  indeed  is  a  humdrum 
creature  only  too  well  known  in  the  pro- 
fession, but  the  big  man  who  is  destined  in 
one  way  or  another  to  come  to  the  front 
rank  must  have  originality  and  imagina- 
tion, and,  more  than  all,  intuitive  grasp  of 
the  relation  between  the  results  of  research 
and  the  problems  that  lie  before  him. 


Drill  Carriages  for  Tunneling 

HAS  the  day  of  the  heavy  drill  in 
tunneling  passed?  This  question  has 
presented  itself  with  increased  frequency 
during  recent  years.  It  is  a  natural  out- 
growth of  the  trend  toward  the  use  of 
the  comparatively  light  drilling  equipment 
which  has  enjoyed  such  a  rapid  advance 
in  popularity  in  the  United  States. 

That  the  light  drill  offers  possibilities 
in  speed  and  economy  undreamed  of  a  few 
years  ago  cannot  be  denied.  Manufactur- 
ers have  devoted  painstaking  study  to  the 
improvement  of  the  light  machine  and  have 
evolved  equipment  which  has  been  respon- 
sible for  important  advances  in  tunneling 
practice.  Tunnel  men  have  not  been  slow 
in  adapting  themselves  to  the  changing 
standards  of  practice.  But  is  the  light  drill 
the  panacea  for  tunneling  ills?  Stephen  P. 
Brown,  chief  engineer  of  the  Mount  Royal 
Tunnel  &  Terminal  Company  in  Montreal, 
thinks  not.  It  has  its  place — in  stopes, 
break-ups  and  enlargements  of  all  kinds — 
but  for  heading  work  the  heavy  drill,  he 
thinks,  is  still  supreme.  He  bases  his  opin- 
ion not  merely  upon  the  results  of  his  work 
in  the  3y2-mile  Canadian  Northern  Rail- 
way bore,  but  also  upon  an  extensive  study 
of  methods  employed  in  the  principal  Euro- 
pean tunnels.  In  a  series  of  three  articles, 
the  first  of  which  appears  in  this  issue,  he 
arrays  his  facts  and  from  them  deduces  his 
findings. 

The  choice  of  drilling  equipment  for  a 
particular  job  cannot  be  decided  by  an  arbi- 
trary rule.  There  are  too  many  variables — 
the  size  of  the  heading  and  its  location,  top 
or  bottom;  the  toughness  of  the  rock;  the 
length  of  the  tunnel  between  portals  or 
shafts;  and  the  importance  which,  under 
the  particular  conditions  of  each  job,  must 
be  attached  to  speed  of  driving.  No  intel- 
ligent selection  of  tunneling  methods  and 
equipment  can  be  made  without  taking  all 
these  factors  into  consideration. 

In  arriving  at  a  just  estimate  of  the 
present  value  of  the  heavy  drill  for  tunnel 
work  very  little  attention  has  been  given, 
in  this  country,  at  least,  to  an  accessory 
which  holds  great  economic  possibilities — 


the  drill  carriage.  It  is  this  feature  to 
which  Mr.  Brown  devotes  most  attention. 
Without  some  means  of  handling  the  heavy 
equipment  mechanically  much  valuable  time 
is  lost  in  getting  the  drills  at  work  after 
a  round  is  shot.  The  drill  carriage's  func- 
tion is  to  cut  down  on  this  lost  time  by 
extending  the  machines,  with  air  hose  con- 
nections unbroken,  over  the  muck  pile  and 
into  the  heading  by  means  of  a  long  canti- 
lever arm. 

So  much  attention  has  been  devoted  to 
pneumatic  hand  drill  development  of  late 
that  the  drill  carriage  has  been  pretty  gen- 
erally neglected.  But  it  has  a  place  in 
modern  tunneling  practice.  The  crude  car- 
riages of  the  past  are  hardly  recognizable 
in  the  equipment  of  to-day,  and  yet,  so 
limited  has  been  the  use  of  the  modem 
devices  in  America  that  few  engineers 
realize  what  advances  have  been  made  at 
the  Mount  Royal  Tunnel  and  in  Europe,  and 
how  the  lesson  learned  there  could  be  ap- 
plied elsewhere. 

The  inherent  advantages  of  the  drill  car- 
riage are  easily  summed  up:  It  minimizes 
the  time  for  setting  up  and  taking  down; 
it  allows  the  workmen  to  begin  drilling 
unfatigued  by  hauling  and  placing  heavy 
equipment  in  the  heading;  it  saves  wear 
and  tear  on  the  drills;  it  permits  of  the 
use  of  massive  drills  and  supports,  designed 
to  give  the  best  results  without  regard  to 
weight ;  and  it  eliminates  the  necessity  for 
disconnecting  the  drills  from  the  manifold 
before  firing  a  round.  At  Mount  Royal, 
however,  all  of  the  tunneling  was  not  done 
with  drill  carriages,  so  that  this  work 
offers  an  exceptional  opportunity  for  com- 
paring results  obtained  with  and  without 
the  carriages.  On  this  point  the  following 
statement  by  Mr.  Brown  is  significant: 
"Had  the  drill  carriages  been  used  in  the 
Mount  Royal  tunnel  from  the  beginning  a 
much  higher  average  of  speed,  as  well  as 
greater  economy,  might  have  been  at- 
tained." And  this  in  spite  of  the  fact  that 
in  one  heading  810  ft.  of  tunnel  were  driven 
in  31  working  days  when  the  drilling  equip- 
ment was  carried  and  erected  by  hand! 

So  much  for  the  heading  drill  carriage. 
Anyone  who  studies  Mr.  Brown's  articles 
cannot  fail  to  be  impressed  with  his  faith 
in  this  type  of  equipment  when  used  under 
conditions  for  which  it  is  suited;  and, 
what  is  most  important,  it  is  faith  founded 
upon  actual  performance. 

Two  other  features  of  the  Mount  Royal 
work  furnish  food  for  thought.  They  are 
drill  carriages  specially  designed  for  bench  . 
and  for  trimming  work — something  unique 
in  tunneling  practice.  The  bench  drill  car- 
riage, Mr.  Brown  found,  was  the  greatest 
money  saver  in  the  excavation  equipment 
at  Mount  Royal. 

Enough  has  been  said  to  indicate  that 
Mr.  Brown's  articles  chronicle  the  results 
of  new  methods  in  a  field  which  is  gaining 
in  importance  each  year,  and  which  is  still 
rich  in  opportunities  for  progress.  For 
this  reason  no  tunnel  man  can  afford  to  pass 
them  over  lightly.  When  conditions  jus- 
tify its  use  the  drill  carriage  seems  destined 
to  play  no  small  part  in  the  tunneling  of  the 
future. 
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Tunnel  Drill  Carriages — Their  Economic  Possibilities 

First   of   a    Series    of    Three    Articles    Discussing   American  and  European  Practice,  with  Particular 
Reference  to  Experiences  in  Driving  Mount  Royal  Tunnel  for  Canadian  Northern  Railway  in  Montreal 

By  S.  P.  BROWN 
Chief  Engineer,  Mount  Royal  Tunnel  &  Terminal  Company,  Limited,  Montreal 


When  a  man  has  succeeded  in  driving  a  single  tunnel 
heading  810  ft.  through  hard  rock  in  thirty-one  work- 
ing days,  establishing  an  American  record  which  has 
only  recently  been  exceeded  at  Rogers  Pass,  he  is  en- 
titled to  speak  with  authority  on  tunneling  methods. 
This  remarkable  feat  was  accomplished  by  S.  P.  Brown, 
chief  engineer  in  charge  of  the  Mount  Royal-  Tunnel 
in  Montreal. 

One  feature  of  the  work  was  the  use  of  drill  car- 
riages, about  which  the  Engineering  Record  has  in^ 
duced  Mr.  Brotvn  to  teU  in  a  series  of  three  articles, 
the  first  of  which  appears  in  this  issue.  The  series  is 
based  not  merely  upon  the  Mount  Royal  work,  but  also 
upon  exhaustive  studies  of  European  practice.  The 
tendency  toioard  the  use  of  lighter  drilling  equipment 
in  tunneling  has  diverted  attention,  in  America,  at 
least,  from  the  economic  possibilities  of  the  drill  car- 
riage. Tunnel  men,  therefore,  may  secure  from  Mr. 
Brown's  articles  new  ideas  applicable  to  their  own 
work. 

The  author  is  a  graduate  of  the  Massachusetts  In- 
stitute of  Technology,  and  his  tunneling  experience 
has  covered  a  wide  field.  In  1904-05  he  was  resident 
engineer  for  the  United  Engineering  &  Contracting 


Company  on  the  Port  Morris  depression  work  of  the 
New  York  Central  Railroad  and  the  St.  Mary's  Park 
tunnel.  He  was  advanced  to  the  position  of  principal 
assistant  engineer  with  the  same  company,  and  when 
this  firm  secured  one  of  the  big  Pennsylvania  Railroad 
tunnel  contracts  in  New  York  City  Mr.  Brown  was 
placed  in  charge  as  superintendent  of  all  work  west 
of  Fifth  Avenue. 

When  the  Pennsylvania  work  was  finished  Mr.  Brown 
spent  two  years  in  France,  Switzerland,  Austria  and 
Italy  studying  European  tunneling  practice  as  exem- 
plified in  such  works  as  the  Metropolitan  Subways  in 
Paris,  the  Loetschberg  tunnel  in  Switzerland,  the 
Tauern  bore  in  Austria  and  the  Formatza  Valley  tun- 
nel in  Italy.  Returning  to  the  United  States  in  1909 
he  became  chief  engineer  for  the  Tidewater  Building 
Company  and  T.  B.  Bryson,  who  had  the  contract  for 
a  section  of  the  Fourth  Avenue  Subway  in  Brooklyn, 
N.  Y.  Here  he  remained  until  1912,  when  he  was 
called  to  Montreal  to  take  charge  of  the  Canadian 
Northern  Railway's  Mount  Royal  tunnel  as  chief  en- 
gineer of  the  Mount  Royal  Tunnel  &  Terminal  Com- 
pany and  managing  engineer  for  Mackenzie,  Mann  & 
Company. — Editor. 


AS  THE  TREND  of  drill  design  is  to- 
ward the  lightening  of  equipment,  not 
only  by  improved  materials  and  workman- 
ship in  the  drill  and  the  adoption  of  the 
hammer  type  in  many  cases,  but  also  by 
the  increasing  use  of  pneumatic  hand  drills, 
the  question  arises  as  to  the  permanent 
value  in  modem  tunnel  practice  of  the  drill 
carriage  and  drill  carriage  methods.  De- 
veloped where  the  rock  was  hard,  requiring 
very  heavy  drills,  the  drill  carriage  is  the 
result  of  an  increasing  desire  for  speed  in 
economical  tunnel  driving,  but  until  the 
Mount  Royal  tunnel  in  Montreal  was 
started  drill  carriage  work  was  practically 
untried  on  this  continent.  In  fact,  the 
use  of  the  horizontal  drill-bar,  instead  of 
the  old-fashioned  vertical  columns,  was  so 
rare  as  to  excite  unusual  comment  and 
necessitated  considerable  education,  on  be- 
half of  the  workmen,  to  make  it  a  success. 
While  most  space  in  this  series  of  ar- 
ticles will  be  devoted  to  the  work  accom- 
plished in  Montreal,  considerable  attention 
will  be  given  to  other  forms  of  drill  car- 
riages, both  American  and  European.  Part 

1  will  be  introductory  and  general,  with  a 
more  or  less  detailed  description  of  various 
European  and  American  drill  carriages 
other  than  those  used  in  Montreal.     Part 

2  deals  with  the  Mount  Royal  heading  work 
and  carriages,  with  a  summary  of  the  most 
desirable  points  in  heading  drill  carriage 
design.  Part  3  covers  the  carriages  used 
on  the  bench  and  trimming  work  in  the 
Mount  Royal  tunnel,  dealing  with  a  type  of 
carriage  that,  in  the  writer's  belief,  is  en- 
tirely unique. 

In  the  Mount  Royal  tunnel  (see  Engi- 
neering Record,  June  28,  1913,  page  708) 
a  greater  variety  of  drill  carriage  work 
has  been  done  than  on  any  other  job.  The 
writer  is  particularly   familiar  with  this 


work,  being  in  general  charge  of  both  the 
design  and  construction,  first  as  chief  engi- 
neer of  the  Mount  Royal  Tunnel  &  Ter- 
minal Company,  Limited,  and  second,  as 
managing  engineer  for  Mackenzie,  Mann 
&  Company,  Limited.  The  latter  company, 
which  is  actually  doing  the  work  with  its 


new  National  Transcontinental  (Grand 
Trunk  Pacific)  on  the  north,  and  aggre- 
gates nearly  10,000  miles  of  track.  The 
present  tunnel  and  terminal  development 
embraces  electrical  transfer  yards  back  of 
the  mountain  (the  terminal  zone  will  be 
operated   electrically   at  2400   volts   direct 
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-MOUNT  ROYAL  TUNNEL  WAS  DRIVEN  THROUGH    HARD,  TOUGH  ROCK    BY  BOTTOM  HEADING  METHOD 
FROM  PORTALS  3%  MILES  APART  AND  FROM  AN  INTERMEDIATE  SHAFT 


own  forces,  controls  not  only  the  Mount 
Royal  Tunnel  &  Terminal  Company,  Lim- 
ited, but  also  the  Canadian  Northern  Rail- 
way System,  of  which  the  present  project 
will  form  a  part. 

Features  of  Mount  Royal  Tunnel 

The  Mount  Royal  tunnel.  Fig.  1,  forms 
the  entry  into  Montreal  for  the  Canadian 
Northern  Railway,  the  new  transcontinental 
line.  This  railway  lies  generally  between 
the  Canadian  Pacific  on  the  south  and  the 


current)  ;  a  model  city  at  the  west  portal 
of  the  tunnel,  designed  at  the  outset  for 
about  50,000  people;  the  tunnel  and  main 
passenger  terminal,  designed  for  18  tracks 
on  the  first  level,  with  1200-ft.  platforms; 
a  double-track  elevated  viaduct  across  the 
li'wer  town  to  connect  the  tunnel,  at  level 
grade,  with  the  proposed  harbor  elevated, 
and  an  elevated  freight  station  in  the  com- 
mercial part  of  town,  capable  of  holding 
over  700  cars  when  fully  developed. 

The  tunnel  under  Mount  Royal,  3.1  miles 
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-BOTTOM    HEADING   TIMBERED  AT   BREAK-UPS  TO    RECEIVE   MUCK  WHICH   IS  DROPPED  INTO  CARS  BE- 
LOW WITH    MINIMUM    OF   LABOR 


long  between  station  sites,  is  double-track, 
roughly  22  x  30  ft.  in  excavation,  sufficient 
space  being  allowed  for  a  central  wall  and 
bench  between  the  tracks.  In  general  it 
will  be  lined  throughout  with  concrete. 

The  character  of  the  ground  encountered 
was  very  diverse  and  in  places  extremely 
complex.  The  headings  were  in  soft  ground 
in  both  station  sites,  and  at  the  city  end 
the  tunnel  roof  was  in  soft  ground  for  about 
%  mile.  Here  a  roof  shield  was  used 
with  O'Rourke  interlocking  blocks.  The 
rock  at  the  two  ends  of  the  tunnel  was 
Trenton  limestone,  massive  at  the  west  end 
and  somewhat  stratified  at  the  city  end 
for  the  first  1800  ft.  Toward  the  mountain 
proper  the  limestone  became  more  crystal- 
line, especif-lly  on  the  west  side,  where  it 
was  unusually  hard  and  dense.  The  main 
body  of  the  mountain  is  an  igneous  in- 
trusion of  Essexite,  very  hard  and  tough 
with  a  specific  gravity  of  about  3.4.  The 
number  of  steels  dulled  per  foot  of  hole 
in  this  rock  often  ran  from  five  to  seven, 
although  as  a  usual  thing  it  required  only 
about  1000  steels  sharpened  per  day  in  one 
heading  averaging  20  ft.  of  progress.  All 
the  main  bodies  of  rock  in  the  mountain 
were  cut  by  numerous  dikes  and  sheets  of 
other  very  hard  igneous  rock,  such  as 
Bostonite,  Camptonite,  Tinguite,  Nepheline 
Syenite,  etc.,  running  up  to  several  feet  in 
thickness.  These  dikes  intersected  the  tun- 
nel and  each  other  in  every  direction,  some- 
times averaging  several  score  in  100  ft. 
This  necessitated  drawing  the  temper  of 
every  steel  to  color  suitable  for  the  par- 
ticular rock  encountered.  The  ordinary 
method  of  plunging  the  steel  proved  an  ab- 
solute failure.  Of  many  steels  tried,  the 
best  was  F.J.A.B.  (Swedish). 

The  method  of  excavation  adopted  in  the 
Mount  Royal  tunnel  was  briefly  as  follows: 


First,  a  bottom  heading,  7V^  to  10  ft.  high 
by  12  to  14  ft.  wide  was  driven  on  subgrade 
along  the  center  line.  The  points  of  attack 
were  in  the  two  portal  station  sites,  3.5 
miles  apart,  and  at  an  intermediate  shaft, 
234  ft.  deep,  one  mile  from  the  west  portal. 
As  the  headings  progressed  break-ups  were 
started,  at  500  to  800-ft.  intervals,  along 
the  heading,  where  the  full-sized  tunnel  was 
excavated  above  the  grade  of  the  heading 


roof.  At  these  break-ups,  Fig.  2,  the  head- 
ing was  timbered,  so  aa  to  give  a  substan- 
tial roof  over  the  tracks,  upon  which  the 
upper  portion  of  the  tunnel  excavation 
could  be  blasted  down  safely  and  through 
which  the  muck,  thus  dislodged,  could  slide 
into  cars  in  the  gangway  below,  with  a 
minimum  of  labor.  After  the  break-up  ex- 
cavation was  completed  the  timbering  was 
removed  and  the  benches,  remaining  on 
either  side  of  the  heading  gangway,  were 
drilled  and  blasted  for  air-operated  steam 
shovel  excavation.  This  completed  the  en- 
tire excavation  of  the  tunnel  cross-section. 
Drill  carriages  were  used,  first,  in  the  head- 
ings, second,  on  the  bench  ahead  of  the 
steam  shovel,  and  finally  for  trimming  the 
finished  section.  In  common  with  all  mod- 
ern drill  carriages,  these  carried  the  full 
drilling  equipment  assembled  complete  and 
permanently  connected  with  the  manifolds 
and  main  hose  lines. 

Drill  Carriage  Types 

The  heading  carriages,  described  fully  in 
Part  2  of  this  article,  were  of  two  types. 
One  was  a  very  simple  affair  that  trans- 
ported the  drills  to  and  from  the  heading 
and  extended  them  out  over  the  muck  pile, 
fully  erected  on  the  horizontal  bar,  by 
means  of  a  long  adjustable  cantilever  arm 
(Fig.  3).  This  carriage  left  drills,  bar 
and  cantilever  beam  in  the  heading  and 
was  withdrawn  to  give  room  for  mucking 
in  the  usual  way.  The  other  carriage  (Fig. 
4)  was  a  much  more  complicated  affair,  hav- 
ing not  only  all  the  properties  of  the  simple 
carriage,  plus  entire  mechanical  operation 
in  extending  and  adjusting  the  bar,  but 
also  a  mechanical  mucking  device  which 
transported   the   muck   from   the   heading 
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through  the  carriage  (.remaining  in  the 
heading  during  drilling  and  mucking)  to 
cars  in  the  rear. 

The  bench  carriages,  described  and  illus- 
trated fully  in  Part  3,  were  large  travelers 
erected  and  moved  in  the  heading  gangway 
after  the  completion  of  the  break-ups.  They 
iiad  adjustable  arms  or  outriggers  at  the 
sides  which  jacked  against  the  rib  of  the 
tunnel  above  the  benches  and  supported 
quarry  bars  upon  which  the  drills  were 
mounted.  These  carriages  were  30  ft.  long 
and  mounted  from  8  to  12  drills  each.  The 
writer  believes  these  bench  carriages  are 
entirely  unique  in  tunnel  work. 

The  trinmiing  carriages,  also  fully  de- 
scribed and  illustrated  in  Part  3,  are  very 
similar  to  the  bench  carriages,  except  that 
they  are  much  lighter  and  support  not  only 
quarn-  bars  for  mounting  the  heavy  drills 


The  first  is  the  old  European  drill  carriage 
with  no  material  overhang,  designed  merely 
for  transporting  the  drilling  equipment  to 
and  from  the  working  face  (.Fig.  5).  The 
second  is  the  cantilever  drill  carriage,  which 
not  only  transports  the  drills,  but  extends 
them,  fully  erected  on  their  drill  bar,  out 
over  the  muck  pile  to  the  operating  posi- 
tion (Fig.  3).  The  third  is  the  muck-hand- 
ling drill  carriage,  which  adds  a  mechanical 
conveyor  to  the  second  type,  in  order  to 
expedite  the  mucking  where  the  volume  of 
excavation  is  very  considerable  (Fig.  4). 

European  Driul  Carriages 

The  first  of  these  types  was  originally 
designed  for  the  enormously  heavy  and 
cumbersome  Brandt  drills,  as  used,  for  in- 
stance, in  the  Simplon  and  Tauern  tunnels. 
Fig.    6    shows    such    a   carriage,    with   the 


5. — OLD  EUROPEAN 
CARRIAGE,  WITHOUT 
OVERHANG,  MERELY 
TRANSPORTS  DRILLS 
TO       WORKING       FACE 


was  no  longitudinal  adjustment  in  this  arm, 
a  very  massive  counterweight  was  required 
to  offset  the  drill  bar  and  equipment  at 
the  other  end.  This  brought  the  center  of 
gravity  of  the  entire  carriage  very  high, 
with  the  load  widely  separated  on  a  some- 
what flexible  support.  The  net  result  was 
such  frequent  derailment  that  its  manipu- 
lation became  uneconomical. 

The  carriage  illustrated  in  Fig.  7  was  de- 
signed to  correct  much  of  this  trouble;  it 
was  also  built  by  the  Ingersoll-Rand  Com- 
pany. It  has  no  overhang,  the  idea  of  sim- 
ultaneous drilling  and  mucking  not  having 
been  then  developed.  The  drill  bar  is 
pivoted  over  the  center  of  the  truck  and 
may  be  lowered  right  onto  the  frame  so  as 
to  increase  greatly  the  carriage's  mobility 
during  transportation. 

It  was  in  this  tunnel,  although  at  the 
northern  end  where  Myers  drills  were  used, 
that  the  famous  record  of  1013  ft.  in  one 
month  was  made.  The  writer  regrets  that 
he  has  no  direct  illustrations  connected 
with  that  end. 

At  first  thought  a  carriage  requiring  a 
clean  heading  for  operation  seems  a  rather 
cumbersome  affair,  but  when  the  conditions 
are  fully  analyzed  the  economies  are  evi- 


used  in  drilling  the  grade  corners  of  the 
tunnel,  but  also  platforms  for  pneumatic 
hand  drill  operation.  They  provide  for  the 
use  of  heavj'  drills  where  required  for 
squaring  up  the  "hitch"  which  forms  the 
normal  skewback  for  the  concrete  roof 
arch. 

It  is  to  be  remembered  that  a  drill  car- 
riage performs  several  functions  and  pro- 
duces a  number  of  economies  that  are  fun- 
damentally and  peculiarly  a  part  of  its  op- 
eration. It  carried  the  drills  to  and  from 
the  working  face.  It  enables  the  drilling 
equipment,  including  the  supports,  to  be 
desigrned  to  give  the  best  possible  results 
without  particular  regard  to  weight.  It 
enables  the  drill,  once  assembled  and  erected 
on  the  bar,  to  remain  so  until  it  has  to  be 
removed  for  repairs.  The  drills  are  not 
only  left  on  the  bar  while  being  moved,  but 
they  are  never  disconnected  from  the  mani- 
fold, nor  is  it  necessary  to  disconnect  the 
main  feed  hose  from  the  manifold.  Thus 
the  only  connection  to  be  made  in  setting 
up  is  that  between  the  main  feed  hose  and 
the  supply  pipes  in  the  tunnel. 

Economies  Obtainable 

It  is  evident,  therefore,  that  several  im- 
portant economies  are  directly  obtained. 
The  time  required  for  setting  up  and  tak- 
ing down  is  minimized.  The  workmen  are 
fresh  when  they  commence  drilling.  The 
drills  are  not  abused  in  dragging  them  in 
and  out  over  the  muck,  and  broken  parts 
are  rare.  The  drills  and  hose  are  always 
clean  and  free  from  grit  and  dirt  other  than 
dust,  which  means  a  vast  saving  in  wear. 
The  equipment,  especially  that  supporting 
the  drills,  may  be  so  massive  as  to  prac- 
tically eliminate  vibration,  thus  greatly  im- 
proving the  rate  of  drilling.  The  whole 
procedure  falls  naturally  into  a  regular 
routine,  systematizing  itself  so  as  to  reduce 
lost  motion  and  delays  to  a  minimum. 

There  are  fundamentally  three  types  of 
modern  drill  carriages  for  heading  work. 


6. — EARLY  TYPE  OF 
EUROPEAN  CARRIAGE 
DESIGNED  FOR  ENOR- 
MOUSLY HEAVY  AND 
CUMBERSOME    DRILLS 


Brandt  drills  actually  working,  in  the  Tau- 
ern tunnel.  This  picture  was  drawn  by  an 
Austrian  artist,  in  the  heading  of  the 
Tauern  tunnel,  to  be  used  as  a  memento  of 
the  international  celebration  when  the  tun- 
nel was  holed  through  connecting  Austria 
and  Italy.  It  was  given  to  the  writer  by 
Carl  Redlich,  president  of  the  company 
building  the  tunnel.  It  is  interesting  to 
note  not  only  the  massiveness  of  everything 
but  the  flexible  steel  pipe  connections  be- 
tween the  manifold  and  the  drill.  This  is 
required  by  the  high  water  pressure  used 
to  operate  the  drills,  often  exceeding  1500 
lb.  per  square  inch.  It  will  also  be  observed 
that  the  heading  is  quite  clear  of  muck. 
This  condition  is  common  to  all  drill  car- 
riages of  this  type  where  the  overhang  of 
the  cantilever  arm,  supporting  the  drill  bar, 
is  so  small  as  to  preclude  erecting  the  drills 
before  the  heading  is  mucked  out. 

Fig.  5  shows  a  later  adaptation  of  this  type 
of  carriage,  being  the  second  designed  for 
use  in  the  southern  end  of  the  Loetschberg 
tunnel  in  Switzerland.  The  same  absence 
of  overhang  will  be  observed.  In  this  case 
air  drills  of  the  reciprocating  type  were 
used,  both  drills  and  carriage  being  made  by 
the  Ingersoll-Rand  Company.  The  first  car- 
riage designed  there  anticipated  two  hori- 
zontal drill  bars,  one  above  the  other,  but 
was  quite  impracticable.  Even  the  one  illus- 
trated in  Fig.  3  was  too  awkward  to  handle 
in  practical  use.  The  main  reason  for  this 
awkwardness  was,  first,  that  the  point  of 
support  of  the  cantilever  arm  was  entirely 
too  high  for  the  breadth  of  gage  and  length 
of  wheel  base;  and  second,  that,  as  there 


dent.  In  the  European  headings,  where  this 
type  of  drill  carriage  originated,  the  quan- 
tity of  muck  was  insignificant  compared 
with  the  headings  used,  for  instance,  in 
the  Mount  Royal  tunnel.  In  Europe  the 
common  heading  of  6  x  9  ft.  gives  an  ex- 
cavation of  only  2  cu.  yd.  per  running  foot. 
In  the  Mount  Royal  heading,  running  up  to 
10  X  14  .ft.,  the  volume  of  muck  was  some- 
times over  5  cu.  yd.  per  foot.  Thus  the 
actual  quantity  of  muck  to  be  cleared  away 
after  a  blast  in  the  European  heading  is 
so  small  that  it  can  be  done  in  a  very  short 
time. 

It  is  quite  common  in  the  very  small 
headings,  where  double  tracking  and  turn- 
outs are  difficult,  to  design,  for  the  actual 
heading,  work  cars  so  small  and  light  that 
they  may  be  merely  tipped  off  the  track  to 
one  side  when  empty  to  permit  the  loaded 
cars  to  pass  out.  The  drill  carriage  had,  of 
course,  to  be  side-tracked,  and  as  these  side 
tracks  occurred  only  occasionally,  where 
the  heading  had  been  purposely  widened,  the 
mobility  of  the  carriage  was  of  very  great 
importance. 

Carter  Adjustable  Carriage 

The  writer  believes  that  one  of  the  first 
carriages  designed  with  an  adjustment  for 
extending  the  drilling  equipment  out  over 
the  muck  pile,  was  built  also  by  the  Inger- 
soll-Rand Company,  although  its  details  were 
nut  made  public,  nor  was  practical  applica- 
tion made  until  quite  recently.  This,  the 
Carter  patented  drill  carriage,  is  illustrated 
in  Fig.  8.  As  will  be  observed  the  carriage 
consists  of  one  truck,  of  rather  short  wheel 


January  8,  1916 


ENGINEERING    RECORD 


41 


7. — MOBILE  CARRIAGE  DESIGNED  TO  CORRECT  CERTAIN  FAULTS  IN  THE  DE- 
VICE SHOWN   IN   FIG.  6 


8. — CARTER  DRILL  CARRIAGE,  THE  PIONEER  DEVICE  WITH  ADJUSTMENT  FOR 
EXTENDING  DRILLS  OVER   MUCK  PILE 


base,  with  a  permanently  extended  canti- 
lever arm,  hinged  for  vertical  movement 
over  the  center  of  the  carriage.  The  whole 
device  is  low  and  compact.  The  beam  con- 
sists of  a  light  box  girder  which  forms  a 
track  upon  which  the  drill  bar,  mounted  on 
a  small  carriage,  travels  forward  and  back. 
When  the  drill  carriage  is  travelling  out 
and  in  from  the  heading  the  drill  bar  is  run 
back  directly  over  the  center  of  the  truck 
or  a  little  back  of  this  point,  so  as  to  coun- 
terbalance the  extended  arm  and  bring  the 
center  of  gravity  of  the  whole  apparatus 
well  within  the  wheel  base  of  the  truck. 
This  movement  of  the  drill  bar  on  the  arm 
is  actuated  by  means  of  a  sprocket  chain 
running  over  a  crank  wheel  on  the  rear  of 
the  carriage.  The  cantilever  arm  is  sup- 
ported, during  the  movement  of  the  drill 
bar,  by  either  blocking  off  the  muck  pile  or 
bracing  the  rear  end  down  from  the  roof  at 
a  point  behind  the  fulcrum. 

Placing  Drill  Bar 

After  blasting,  the  muck  is  shoveled  off 
the  track  to  a  point  sufficiently  near  the 
face  for  the  cantilever  arm  to  place  the  drill 
bar  in  its  proper  position.  The  carriage 
is  then  run  into  the  heading,  hard  up 
against  the  muck  pile,  and  the  drill  bar  run 
into  position  and  jacked  firmly  between  the 
sides  of  the  heading.  Next,  the  bar  is  dis- 
connected from  the  beam  and  the  carriage 
drawn  back  to  a  siding  out  of  the  way  of  the 
muck  trains.  This  operation  is  reversed 
when  the  drilling  is  completed,  and  the  car- 


riage carrying  the  whole  equipment  is  run 
back  to  a  siding  out  of  range  of  flying  rocks. 
This  is  an  extremely  good  apparatus,  al- 
though open  to  some  criticism.  It  embodies 
many  valuable  novelties  and  if  properly  pro- 
portioned may  be  made  durable  and  ef- 
fective. A  lateral  swing  should  have  been 
provided  at  the  point  of  support  in  the  main 
truck.  The  drill  bar  in  this  carriage  should 
be  exceptionally  heavy  to  avoid  vibration. 
The  drills  should  be  mounted  on  column 
arms  or  some  form  of  movable  saddle  to 
give  them  a  vertical  adjustment.  The  grips 
of  the  end  jacks  of  the  bar  should  be  so  de- 
signed as  to  prevent  the  drills  from  rotat- 
ing the  bar,  or  an  auxiliary  leg  should  be 
used.  The  beam  should  be,  in  itself,  slid- 
able  through  the  support  on  the  truck,  so 
that  when  the  carriage  is  being  moved  out 
and  into  the  heading  it  could  be  slid  back 
to  bring  its  center  of  gravity  nearly  over 
the  center  of  the  truck  and  reduce  the  sway 
of  the  long  extended  member.  The  prin- 
ciple of  the  carriage,  however,  is  good  and 
has,  the  writer  understands,  already  done 
satisfactory  work.  The  length  of  the  beam 
will,  of  course,  depend  on  the  character  of 
the  rock  and  the  manner  in  which  it  is 
blasted  out.  If  the  method  of  drilling  and 
blasting  the  heading  is  properly  devised  and 
executed  the  bulk  of  the  muck  will  be  piled 
a  few  feet  back  from  the  face  and  will  not 
extend  sufficiently  along  the  gangway  to 
cause  material  trouble  in  clearing  the  tracks 
expeditiously  to  within  reach  of  the  face. 
Slick  sheets  are  often  used   in  heading 
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work  to  expedite  the  mucking,  both  in 
Europe  and  America.  In  Europe  the  cars 
and  drill  carriage  are  both  usually  run  off 
the  rails  out  onto  these  slick  sheets,  which, 
of  course,  are  kept  as  close  to  the  heading 
face  as  possible.  In  the  Mount  Royal  tun* 
nel,  however,  no  attempt  was  made  to  run 
either  muck  cars  or  drill  carriage  onto  the 
sheets  in  this  manner.  The  steel  plates 
were  cut  about  5  x  10  ft.  and  laid  cross- 
wise of  the  tunnel  on  top  of  the  rails,  where 
they  did  not  form  part  of  the  track  itself,  as 
will  be  described  later.  As  the  heading 
was  mucked  out  after  each  blast,  ties  were 
laid  in  advance  and  "drive  rails"  were  used 
to  extend  the  tracks  as  the  work  progressed. 
Drive  rails  consist  of  15  to  18-ft.  lengths 
of  standard  rails,  weighing  40  lb.  in  the  case 
of  the  Mount  Royal  tunnel  (see  small  en- 
larged detail  in  lower  right-hand  corner  of 
Fig.  9).  They  are  laid  on  their  sides  with 
the  ball  of  the  rail  fitting  into  the  sockets 
against  the  web  of  the  rail  already  spiked 
in  place.  They  are  held  in  this  position  by 
temporary  spikes  and  driven  ahead  a  few 
feet  at  a  time  as  the  muck  is  cleared  away 
and  ties  placed.  The  cars  can  thus  be  run 
forward  on  the  balls  of  these  capsized  rails 
right  up  to  the  muck  pile,  or  last  slick  sheet, 
at  all  times.  When  the  full  length  has  been 
driven  out  the  drive  rail  is  turned  right 
side  up  and  spiked  lightly  in  place.  As 
soon  as  two  lengths  have  thus  been  driven 
out  they  are  taken  up  and  full  length  rails 
laid  in  their  place  ready  for  the  process  to 
be  repeated.  This  method  was  used  both 
in  the  heading  and  at  the  steam  shovel 
(Fig.  9),  where  it  was  of  great  importance 
that  the  muck  cars  should  be  kept  hard  up 
against  the  muck  pile  at  all  times.  The 
writer  has  given  this  detail  of  drive  rails 
because  he  has  found,  to  his  great  surprise, 
that  it  is  an  important  economy. 

Slick  Sheet  Track 

In  all  drill  carriage  work  in  Montreal  the 
track  used  near  the  face,  within  the  radius 
of  flying  muck,  was  made  up  in  lengths  of 
about  5  ft.  so  as  to  make  up  exactly  a  stand- 
ard rail  length  selected.  In  these  sections 
the  rails  were  riveted  to  steel  sheets  of  the 
same  length  as  the  track  section  and  about 
a  foot  wider  than  the  track.  Drive  rails 
were  unnecessary  here  as  the  sections  were 
short  and  the  track  was  always  well  ahead 
of  the  drill  carriage.  Afte"  the  heading 
was  fully  mucked  out  before  blasting  the 
advance  ties  were  laid  and  the  new  section 
of  slick  sheet  track  laid  down  on  them  with- 
out spikes,  being  merely  connected  to  the 
last  section  by  ordinary  strap  fish-plates. 
Each  slick  sheet  had  holes  punched  in  its 
corners  for  convenience  in  handling.  As 
the  work  progressed  the  track  sections  were 
taken  up  behind  and  replaced  with  standard 
rails,  spiked  to  the  .ties  laid  in  advance. 
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After  a  blast  the  muck  was  easily  and  rapid- 
ly cast  off  the  slick  sheets  to  the  side  of  the 
track  until  the  track  was  cleared  near 
enoujrh  to  the  face  for  the  drill  carriage  to 
be  run  in. 


[In  Part  2,  which  wili  be  published  next 
week,  Mr.  Broum  discusses  in  detail  the 
Mount  Royal  heading  work  and  carriages 
and  summarizes  the  most  desirable  points 
tn  heading  drill  carriage  design. — Editor.] 


No  Attempt  Yet  to  Fix  Prices 
in  Federal  Valuation 

Division  of  Valuation  Is  Collecting  Data  as  to 

Market  Prices,  and  Studying  Experiences 

of  Carriers  as  to  Actual  Costs 

EXCEPT  for  the  tentative  prices  ap- 
plied to  certain  railroads  selected  for 
initial  valuation  the  Division  of  Valuation, 
Interstate  Commerce  Commission,  in  con- 
nection with  the  valuation  of  the  carriers, 
has  made  no  attempt  to  fix  prices.  The 
commission  has  the  following  to  say  on  the 
subject  in  its  annual  report  recently  trans- 
mitted to  Congress: 

"It  is  manifestly  of  first  importance  that 
correct  prices  should  be  applied,  and  the 
commission  has  not  felt  up  to  the  present 
time  that  the  information  before  it  was 
sufficient." 

Market  and  Actual  Prices 

"In  the  determination  of  prices  the  two 
principal  sources  of  information  are  the 
market  prices  and  those  actually  paid  by 
the  carriers.  By  market  price  is  meant  the 
price  at  which  dealers  profess  to  sell.  Such 
prices  can  be  obtained  from  catalogs,  quo- 
tations, correspondence  and  personal  in- 
vestigation. The  commission  has  collected 
and  is  collecting  in  all  these  ways  a  great 
mass  of  information,  which  is  being  ar- 
ranged and  classified.  While  these  facts 
will  be  of  assistance  in  finally  establishing 
a  just  price,  it  is  apparent  that  they  cannot 
be  alone  relied  upon.  The  prices  thus  ob- 
tained are  not  those  which  would  be  paid 
by  an  actual  purchaser  if  a  railroad  were 
under  construction. 

"In  applying  the  test  of  actual  cost,  how- 
ever, it  would  not  be  proper  to  use  the 
prices  ascertained  from  the  experience  of  a 
single  railroad.  In  this  view  carriers  have 
been  required  to  furnish  information  as  to 
prices  actually  paid  for  the  various  items, 
including  labor,  which  enter  into  the  con- 
struction of  a  railroad.  Most  of  these  fig- 
ures have  been  received  and  are  being 
tabulated. 

"But  the  figures  so  furnished  should  not 
be  relied  upon  without  examination  of  the 
records  of  the  carriers.  Accountants  in 
each  district  make  such  examination  and 
obtain  much  additional  information  of  dif- 
ferent kinds  with  respect  to  cost  of  con- 
struction. Since,  however,  the  prices  ob- 
tained from  a  single  property  are  not  suffi- 
cient, it  will  not  be  possible  to  reach  a  just 
and  certain  conclusion  until  these  account- 
ing investigations  have  been  extended  to 
an  adequate  number  of  railroads  in  each 
section." 

Overhead  Charges 

"There  is  still  another  reason  why  it  has 
seemed  best  to  defer  for  the  immediate 
present  any  attempt  to  put  an  actual  money 
value  upon  the  inventories  which  are  being 
prepared.  It  seems  to  be  universally  con- 
ceded that  in  addition  to  the  amounts  ob- 


tained by  the  application  of  unit  prices 
to  the  quantities  shown  upon  the  inventory, 
certain  additions,  commonly  known  as  over- 
head charges,  must  be  made.  These  items 
are  of  significance  and  no  opinion  should  be 
expressed  upon  them  without  the  fullest 
possible  information.  Here,  again,  an  exam- 
ination of  the  accounts  of  carriers  for  the 
purpose  of  ascertaining  what  these  item.s 
have  actually  amounted  to  in  the  past  is  of 
first  importance,  nor  would  it  be  safe  to 
accept  the  result  obtained  from  one  or  even 
from  several  carriers. 

"For  the  above  reasons  the  commission 
has  believed  that  it  was  wise  to  defer  the 
application  of  prices  and  the  final  statement 
in  dollars  of  the  cost  of  reproduction  new, 
and  the  cost  of  reproduction  new  less  depre- 
ciation, until  such  information  was  avail- 
able as  would  permit  the  formation  of  a 
reliable  opinion.  It  should  be  noted  that 
this  will  not  involve  delay  in  the  final  com- 
pletion of  the  work,  since  as  soon  as  the 
application  of  prices  can  be  properly  be- 
gun the  work  can  be  speedily  brought  up." 

Prices  on  Six  Roads  May  Be  Fixed 
Next  Month 

In  this  connection  a  circular  issued  by 
Thomas  W.  Hulme,  general  secretary  of  the 
Presidents'  Conference  Committee,  states 
that  "it  is  expected  that  the  consideration 
of  unit  prices  by  the  cost  data  bureau  of 
the  Division  of  Valuation,  Interstate  Com- 
merce Commission,  will  permit  of  the  appli- 
cation of  prices  in  February,  1916,  to  the 
following  roads:  Texas  Midland;  Kansas 
City  Southern ;  Atlanta,  Birmingham  &  At- 
lantic; Norfolk  Southern;  Elgin,  Joliet  & 
Eastern,  and  San  Pedro,  Los  Angeles  & 
Salt  Lake.  It  is  the  intention  of  the  di- 
rector of  valuation  that  the  carriers  shall 
be  afforded  an  opportunity  to  discuss  these 
prices  with  the  local  government  represen- 
tatives before  the  member  of  the  Engineer- 
ing Board  sends  the  inventory  to  Wash- 
ington, following  which  an  opportunity  will 
be  afforded  the  carriers'  organization  and 
the  representatives  of  the  states  to  consider 
the  inventory  and  offer  other  suggestions 
in  connection  therewith." 


October  Railroad  Earnings  Con- 
tinue Upward  Trend 

GROSS  operating  revenues  for  October, 
1915,  on  the  large  steam  railroads  of  the 
United  States,  according  to  a  bulletin  issued 
by  the  Bureau  of  Railway  Economics,  were 
$1,323  per  mile,  showing  an  increase  of 
$152  or  13.0  per  cent  as  compared  with 
October,  1914.  Operating  expenses  were 
$815,  an  increase  of  only  $28  or  3.6  per 
cent.  Net  operating  revenue,  therefore, 
was  $508 — an  increase  of  $128  or  32.4  per 
cent,  and  operating  income  was  $456 — an 
increase  of  $123  or  36.9  per  cent.  The 
comparison  is  with  the  lowest  October  in 
six  years;  in  comparison  with  the  average 
October  for  five  years  the  gain  is  only  19.6 
per  cent.  The  operating  ratio  was  61.6 
per  cent,  as  compared  with  67.2  per  cent 
in  October,  1914,  and  67.8  in  October,  1913. 
Considering  the  three  main  districts,  the 
respective  ratios  for  October,  1915,  and 
October,  1914,  were  as  follows:  Eastern 
district,  63.4  and  70.5;  Southern,  66.2  and 
73.7;  Western,  58.2  and  61.9. 


The  Total  Cut  from  all  of  the  national 
forests  of  the  United  States  last  year  was 
689,000,000  ft.  b.m. 


Field  Lithography  Permits 
Rapid  Production  of  Maps 

Though     Specially     Developed     for     Military 

Operations,  the  Process  Could  Be  Used  to 

Advantage  by  Civilian  Engineers 

By  D.  A.  TOMLINSON 

Company    A,    First    Battalion    of    Engineers, 

Illinois  National  Guard 

FIELD  LITHOGRAPHY,  or  more  prop- 
erly, "zincography,"  has  been  developed 
by  the  army  engineers  to  meet  the  need 
for  quick  preparation  and  duplication  of 
maps  giving  complete  and  accurate  infor- 
mation about  the  surrounding  country  in 
military  operations.  All  data  brought  in 
by  scouts  and  reconnaissance  parties  must 
be  distributed  to  the  various  officers  very 
rapidly,  for  news  24  hours  old  is  worth- 
less. When  an  army  is  advancing  into 
enemy  territory,  about  which  little  infor- 
mation is  available,  parties  of  sketchers  in 
advance  of  the  main  army  must  make 
rough  sketches  each  day  of  as  much  ground 
as  the  army  will  cover  the  next  day,  and 
in  the  evening  these  sketches  must  be  as- 
sembled into  maps  and  distributed.  As 
these  must  be  made  in  all  sorts  of  condi- 
tions, night  or  day,  tracing  and  blueprint- 
ing has  serious  drawbacks.  Hence  the 
lithographic  process  has  been  developed. 
Because  it  could  be  used  to  advantage  in 
many  cases  by  engineers  in  civil  life  it  is 
described   in   detail. 

The  Process 

A  drawing  is  made  on  specially  prepared 
tracing  paper,  and  is  then  etched  on  a  zinc 
plate,  from  which  any  number  of  copies  can 
be  made.  The  plate  can  be  engraved  in 
less  than  half  an  hour,  and  several  impres- 
sions a  minute  can  be  made. 

The  drawing  is  made  on  the  smooth  side 
of  a  special  "Autographic  Transfer"  paper, 
which  is  so  sensitive  that  it  records  and 
reproduces  finger  prints,  with  an  ink  that 
is  a  mixture  of  four  parts  autographic 
ink  and  one  part  liquid  touche.  While  the 
drawing  is  being  made  the  zinc  plate  is 
prepared  to  receive  the  impression.  It  is 
first  washed  with  clean  water,  and  then 
with  caustic  soda  or  pumice  stone,  to  re- 
move any  dirt  or  grease.  It  is  then  sen- 
sitized by  a  bath  in  a  solution  of  dilute 
nitric  acid  (%  oz.  of  nitric  acid  and  32  oz. 
of  water) .  To  neutralize  the  oxidation 
caused  by  the  nitric  acid  the  plate  is 
bathed  with  a  dilute  solution  of  hydro- 
chloric acid  (%  oz.  hydrochloric  acid  to  8 
oz.  of  water) .  The  plate  is  then  thoroughly 
washed  with  clean  water  and  dried,  and  is 
ready  for  the  impression. 

Making  the  Impression 

The  drawing,  backed  up  with  two  or 
three  sheets  of  paper,  is  dampened  and 
placed  face  downward  on  the  plate,  which  is 
run  through  rollers  several  times.  An  ordi- 
nary laundry  wringer  will  do.  The  ink  on 
the  drawing  is  transferred  to  the  plate,  and 
the  drawing  is  peeled  from  the  plate,  com- 
ing off  clean.  The  plate  is  washed  with 
clean  water,  and  the  impression  is  strength- 
ened by  a  bath  with  a  solution  of  turpen- 
tine and  printers'  ink.  It  is  then  washed 
in  gum  arable.  The  plate  is  dried  and 
washed  with  turpentine  and  asphaltum.  It 
is  dried  again  and  washed  with  water. 
Then  printers'  ink  is  applied  with  a  roller 
until  the  lines  stand  out  distinctly,  after 
which  it  is  dried  and  powdered  with  pow- 
dered rosin  and  French  chalk,  which  pro- 
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tects  the  lines  from  the  etching  solution. 
During  this  preparation  for  etching  the 
plate  is  washed  and  dried  so  often  that 
the  militia  engineers  become  expert  "fan 
artists"  while  learning  the  process. 

Etching  the  Plate 

The  plate  is  now  ready  to  be  etched. 
The  etching  solution  is  a  mixture  of  phos- 
phoric, tannic  and  chromic  acids.  These 
are  carried  in  solid  form,  and  are  dissolved 
in  water  in  the  following  proportions: 
51/2  oz.  phosphoric  acid  to  10  oz.  water; 
Vz  oz.  tannic  acid  to  4  oz.  water;  4  oz. 
chromic  acid  to  6  oz.  water. 

From  these  diluted  acids,  the  etching 
solution  is  made  in  the  proportion  of  1 
oz.  phosphoric,  li/^  oz.  tannic  and  1  oz. 
chromic  acid,  mixed  in  that  rotation  with 
12  oz.  of  strained  gum  arable  (dissolved 
in  water,  in  the  ratio  of  2  lb.  of  gum  arable 
to  1  gal.  of  water).  The  plate  is  bathed 
for  several  minutes  with  this  solution,  is 
then  washed,  bathed  in  gum  arable,  and 
dried.  The  impression  is  washed  out  with 
a  solution  of  turpentine  and  asphaltum, 
dried  and  washed  with  clean  water,  and  the 
plate  is  ready  for  printing.  The  prepara- 
tion of  the  plate  is  the  longest  part  of  the 
process  and  sounds  formidable,  but  after  a 
little  practice  can  be  done  very  rapidly. 

Printing 

For  the  printing  the  plate  is  dampened 
slightly  with  a  weak  solution  of  gum  arable 
and  water,  and  is  then  thoroughly  rolled 
with  printers'  ink  (the  ink  adhering  only 
to  the  impression).  Paper  is  placed  on  the 
plate,  covered  by  a  rubber  blanket  or  other 
suitable  backing,  the  plate  is  passed  through 
a  pair  of  rollers,  and  the  print  is  removed. 
This  is  repeated  indefinitely,  several  copies 
a  minute  being  taken  off. 

The  plate  can  be  stored  indefinitely,  al- 
tered or  revised,  and  more  copies  taken  off ; 
or  the  impression  can  be  removed  and  the 
plate  prepared  for  another.  Once  the  im- 
pression is  on  the  plate,  prints  can  be  ob- 
tained rapidly,  are  durable,  do  not  fade,  and 
have  an  excellent  appearance.  Moreover, 
they  can  be  made  under  almost  any  condi- 
tions that  may  arise,  and  the  necessary 
equipment  is  small,  light  and  portable. 
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Water  Consumption  Lowest  Where 
Most  of  It  Is  Metered 

WATER  consumption  per  capita  in  the 
city  of  Tacoma,  Wash.,  is  reported  as 
430  gal.  per  day,  the  largest  rate  in  the 
United  States.  The  lowest  rate  is  reported 
from  Woonsocket,  R.  I.,  where  the  consump- 
tion is  34  gal.  per  capita  per  day.  In  the  for- 
mer city  8  per  cent  of  the  water  is  metered 
and  in  the  latter  98  per  cent.  The  tendency 
of  meters  to  curtail  water  consumption  is 
illustrated  by  a  comparison  of  statistics  for 
twenty-six  cities  in  which  the  entire  supply 
is  metered  with  those  for  twenty-six  cities 
in  which  only  25  per  cent  of  the  service  is 
metered.  In  the  former  group  the  average 
daily  consumption  per  inhabitant  is  re- 
ported to  range  from  42  gal.  in  Brockton, 
Mass.,  to  179  gal.  in  Columbia,  S.  C,  and 
to  exceed  100  gal.  in  only  seven  cities.  In 
the  twenty-six  cities  where  service  is  not 
metered,  on  the  other  hand,  the  rate  is  re- 
ported to  vary  from  43  gal.  in  Savannah, 
Ga.,  to  430  gal.  in  Tacoma,  Wash.,  and  in 
only  three  of  the  latter  cities  did  the  rate 
fall  below  100  gal.  per  capita  per  day. 


Reinforced  Concrete  Combined  with  Timber 
for  Coal  Pockets  and  Trestle 

Combination  Structure  at  Poughkeepsie,  N,  Y^  on  Central  New 
England  Railway  Designed  for  Future  AU-Concrete  Construction 

By  CHAKLES  F.  DINGMAN 
Engineer,  Flynt  Building  &  Construction  Company 


SEVERAL  tentative  schemes  were  sug- 
gested for  meeting  the  special  condi- 
tions encountered  in  replacing  the  old  wood- 
en trestle  and  coal  pockets  of  the  Colling- 
wood  &  Seaman  yard  at  Poughkeepsie,  N. 
Y.,  on  the  Central  New  England  Railway. 
The  accepted  design,  using  a  combination  of 
timber  and  reinforced  concrete,  best  ful- 
filled all  the  requirements  and  called  for  the 
least  expenditure  per  ton  of  capacity. 

The  engineers  of  the  railway  company 
stipulated  that  if  a  wooden  trestle  were 
built  the  pockets  must  have  supports  en- 


ports  the  approach  fill  and  serves  as  the 
end  bent. 

It  was  the  original  intention  to  use  the 
old  rubble  masonry  foundations,  which 
were  believed  to  extend  down  to  firm  bear- 
ing, by  simply  incasing  them  with  the  new 
concrete.  Further  inspection,  however, 
disclosed  the  fact  that  they  were  only  just 
below  the  surface  of  the  ground,  which 
made  it  necessary  to  remove  them  entirely 
and  build  new  footings  on  firm  bearing  and 
below  frost  line. 

The  completed  structure  is  210  ft.  long 


EFFECTIVE   COMBINATION    OF   TIMBER    AND   CONCRETE   FOR   COAL   POCKETS 


tirely  independent  of  the  track  bents.  The 
old  bents  were  spaced  approximately  16  ft. 
apart  on  centers,  while  the  railway  com- 
pany's engineers  advised  reducing  the 
spacing  to  14  ft.  The  owners  desired  to 
maintain  the  old  spacing  and  to  have  as 
wide  a  dumping  space  as  possible  between 
the  track  stringers. 

The  adopted  design  keeps  the  16-ft.  spac- 
ing by  using  reinforced-concrete  bents  car- 
ried on  mass  concrete  piers,  which  could 
be  built  around  the  old,  low  masonry  piers 
and  reinforced-concrete  stringers  18-in. 
wide.  The  coal  pockets  are  built  mainly 
of  timber,  with  concrete  division  walls  and 
lower  outside  stringers,  as  shown  on  the 
drawing,  supporting  the  wooden  beams  and 
studs. 

General  Features 

The  Central  New  England  Railway, 
which  serves  the  trestle,  is  about  21  ft. 
above  grade  at  this  point,  and  this  allows 
the  cars  to  be  dumped  into  the  pockets, 
under  which  the  wagons  can  be  backed  and 
loaded.  The  grade  from  the  siding  to  the 
trestle  is  very  slight.  The  trestle  is  built 
on  thirteen  reinforced-concrete  bents 
and    one    end    retaining   wall    which    sup- 


and  has  a  net  capacity  of  1680  tons  of  an- 
thracite coal.  The  timber  shed  presents  no 
unusual  features  except  the  allowance  of 
very  ample  clearances  at  the  sides  and  tops 
of  the  railroad  cars  and  the  use  of  Eterno 
asbestos  roofing.  The  latter  was  applied 
in  sheets  40  x  32  x  5/16  in.  and  nailed 
directly  to  the  rafters.  The  end  joints 
were  lapped  4  in.  and  the  side  joints  butted 
and  covered  with  4  x  32  x  5/16-in.  batten 
strips. 

Partitions  and  Track  Stringers 

The  partitions  between  bins  are  of  con- 
crete 6  in.  thick,  reinforced  with  a  sheet 
of  24-gage  Corr  Mesh  %  in.  from  each 
face.  The  inner  end  of  the  partition  is  re- 
tained by  the  trestle  bent,  while  the  outer 
end  is  held  by  the  end  post,  which  also 
serves  to  retain  the  ends  of  the  wall  plank. 
Much  of  the  old  yellow-pine  plank  and  tim- 
ber from  the  original  structure  was  in 
good  condition  and  could  be  used  again. 
All  new  timber  and  plank  was  Douglas  fir. 
All  woodwork  in  the  pockets  was  treated 
with  three  brush  coats  of  Avenarius  Car- 
bolineum  at  the  ends  of  each  piece  as  an 
insurance  against  decay. 

In  the  design  of  the  track  stringers  a 
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loaded  car,  having  a  total  weight  of  210,- 
000  lb.  was  assumed  to  have  one  of  its 
trucks  over  a  pocket,  thus  loading  each 
beam  with  two  concentrated  loads  of 
26,250  lb.  spaced  5  ft.  apart.  A  unit  stress 
of  12,000  lb.  per  square  inch  was  allowed  in 
the  steel  reinforcement.  The  track  rails 
were  secured  directly  to  the  stringers  by 
Carnegie  standard  rail  clips,  held  by 
anchor  bolts  embedded  in  the  concrete. 

Special  Reinforced-Concrete  Stringers 

A  special  feature  of  the  design  is  the  re- 
inforced-concrete  stringer  which  serves  to 
retain  the  bottom  of  the  studs  along  the 
sides  of  the  coal  pockets.  The  outward  pres- 
sure at  the  bottom  of  a  coal  pocket  is  verj' 
great— in  this  case  about  700  lb.  per  linear 
foot     This  design  in  reinforced  concrete 


%-in.  for  reinforced  work)   and  Kingston 
sand  were  used  throughout. 

The  structure  was  designed  and  con- 
structed by  the  Flynt  Building  &  Construc- 
tion Company,  of  Palmer,  Mass. 


To    Determine    Proper    Concrete 
Base  Thickness  for  Roads  by  Test 

THE  U.  S.  Office  of  Public  Roads  and 
Rural  Engineering  has  begun  a  series 
of  tests  at  Arlington,  Va.,  to  determine  the 
proper  thickness  of  the  concrete  base  for 
roads  of  different  types  when  subjected 
to  loads  of  different  magnitudes  and  when 
placed  on  various  kinds  of  sub-base.  In 
view  of  the  increasing  intensity  of  wheel 
loads  to  which  roads  are  now  being  sub- 
jected, the  solution  of  this  problem  is  be- 
coming of  great  economic  importance. 
Steps  have  been  taken  to  mold  slabs  of 
varying  thicknesses  on  several  kinds  of  sub- 
base  and  test  them  to  destruction,  the  load 
being  applied  through  various  kinds  of 
paving  surface. 

Concrete    roads    are    now    being    built 
throughout    the    country    with    numerous 
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DETAILS     OF     REINFORCED-CONCRETE     BENTS     AND     STRINGERS — TIMBER  COAL  POCKETS 


was  adopted  after  several  other  coal  trestles 
were  visited  in  an  effort  to  find  a  satis- 
factory timber  design  for  this  point. 

The  stringer  also  serves  to  carry  out  one 
of  the  general  ideas  of  the  design,  which  is 
that  the  entire  wooden  part  of  the  pockets 
may  be  removed  and  reinforced-concrete 
construction  substituted  at  any  future 
time.  The  wooden  part  is  also  designed 
with  the  idea  that  if  the  floor  system  of 
any  pocket  should  fail  no  additional  stress 
would  come  on  any  part  of  the  track  struc- 
ture. 

A  mixture  of  1:3:6  concrete  was  used 
for  the  footings,  requiring  214  cu.  yd.; 
for  the  piers  a  l:2'/2:5  concrete  was  used, 
requiring  338  cu.  yd.,  while  122  cu.  yd.  of 
1:2:4  concrete  were  used  in  the  bents, 
track  stringers,  partitions  and  side  string- 
ers. Dragon  Portland  cement,  crushed 
trap  rock   (IVa-in.  for  mass  concrete  and 


kinds  of  aggregate  and  under  various  con- 
struction methods.  There  is  a  noticeable 
difference  in  the  amount  of  wear  suffered 
by  these  surfaces,  and  it  is  a  much  mooted 
question  as  to  which  kind  of  aggregate  will 
prove  most  economical  under  particular 
conditions  of  traffic  and  location  of  source 
of  supply. 

Wear  to  Be  Measured 

In  order  to  gain  information  of  value  in 
this  connection  an  instrument  has  been  de- 
vised and  constructed  in  the  concrete  lab- 
oratory at  Arlington,  Va.,  for  the  purpose 
of  measuring  the  amount  of  wear  of  con- 
crete roads  of  different  types.  Periodical 
wear  measurements  will  be  taken  of  con- 
crete-road surfaces  on  which  the  traffic 
conditions  are  known. 

It  has  long  been  known,  the  Office  of 
Public  Roads  states,  that  concrete  is  not 


elastic,  but  attains  permanent  deformation 
under  working  loads.  During  the  course 
of  a  series  of  tests  on  reinforced-concrete 
slabs  recently  made  by  the  Office  of  Public 
Roads  and  Rural  Engineering,  and  now 
being  continued,  it  was  very  forcibly 
brought  to  the  notice  of  the  observers  that 
the  concrete  continued  to  deform  slowly  as 
long  as  the  load  was  applied.  This  fact 
is  significant,  as  it  helps  to  explain  certain 
stress  conditions  in  concrete  roads  and 
bridges  when  subjected  to  temperature 
changes.  In  order  to  study  this  phenome- 
non more  fully,  a  series  of  tests  has  been 
begun  to  determine  the  "flow"  of  concrete 
and  reinforced  concrete  when  subjected  to 
direct  compression  and  to  bending  stresses. 
Working  conditions  will  be  maintained  on 
the  specimens  as  long  as  they  exhibit 
"flow,"  and  finally  the  specimens  will  be 
broken  in  comparison  with  like  specimens 
that  have  not  been   previously   loaded. 


Twenty-Foot  Depth  of  Driftwood 
Buckles  Automatic  Gates 

AUTOMATIC  crest  gates  15  ft.  high  and 
18%  ft.  wide  are  used  on  the  new  dam 
at  Austin,  Tex.  They  were  placed  in  service 
early  in  1915,  and  within  a  few  months  of 
their  installation  demonstrated  their  adapt- 
ability to  their  purpose.  They  passed  not 
only  ordinary  floods  satisfactorily,  but  also 
one  heavy  flood  carrying  from  50  to  60 
acres  of  driftwood  which  had  accumulated 
in  the  pond  prior  to  the  full  opening  of  the 
gates.  With  14  ft.  of  water  going  over  the 
crest,  the  velocity  and  volume  were  such 
that  large  trees  were  carried  through  the 
space  between  the  piers  and  over  the  upper 
surface  of  the  gates.  When  the  spread 
of  the  branches  was  larger  than  the  open- 
ings, the  force  of  the  water  broke  off  the 
limbs  and  carried  the  broken  trees  through. 
However,  in  the  largest  storm  experienced 
since  the  dam  was  completed,  which  oc- 
curred the  latter  part  of  September  last,  a 
depth  of  driftwood  of  about  20  ft.  accumu- 
lated in  front  of  the  structure,  and,  upon 
the  opening  of  the  gates,  jammed  between 
them  and  the  crest  of  the  dam,  buckling 
them  upward.  As  a  result  some  of  the  gates 
will  have  to  be  replaced.  The  buckled  gates 
were  carried  over  the  spillway  and  de- 
stroyed. 

The  gates  were  designed  to  resist  only 
the  forces  acting  in  a  downstream  direction. 
The  accumulation  of  driftwood  to  a  depth 
below  that  of  the  gate  surface  when  in  the 
horizontal  position  was  not  considered  as 
a  possibility.  To  insure  safety,  however, 
from  unforeseen  effects  of  drift,  the  engi- 
neer's original  plans  provided  for  suitable 
log  booms  upstream  near  the  head  of  the 
lake.  Had  these  been  constructed  the  dam- 
age would  probably  not  have  occurred. 

It  is  hardly  to  be  expected  that  such  an 
accumulation  of  driftwood  will  again  be  ex- 
perienced. This  was  the  heaviest  flood 
since  the  construction  of  the  dam,  or  that 
has  occurred  in  many  years,  and  naturally 
it  cleared  out  all  the  floating  material  within 
the  reservoir  area. 


Two  Hundred  Eighty-three  Kilowatts 
per  barrel  of  oil  is  the  normal  operating 
i-pcord  claimed  for  the  Long  Beach  steam 
generating  station  for  the  Southern  Cali- 
fornia Edison  Company.  The  plant  has 
a  capacity  of  47,000  kw.  and  is  equipped 
with  Curtis  vertical  turbines,  operated  con- 
densing, under  a  high  load  factor. 
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Privately  Financed   Sewer  System   for   Small 
Town  Produces  $2,000  Yearly  Revenue 

Citizens  of  Troy,  Pa^  Secure  Public  Improvement  Without  Exceeding 
Limit   of   Bonded    Indebtedness — Tannery    Wastes    Cause   Trouble 

By  HENRY  W.  TAYLOR 
Consulting  Engineer,  Albany,  New  York 


FINANCED  entirely  by  private  capital 
the  sewerage  system  and  treatment 
plant  of  the  borough  of  Troy,  Pa.,  involving 
a  number  of  uncommon  legal  features  de- 
scribed in  the  Engineering  Record  of  Jan.  16, 
1915,  page  79,  have  just  been  completed. 
Although  the  borough  could  not  pay  for  a 
Bewer  system  without  exceeding  the  limit 
of  its  bonded  indebtedness,  such  a  system 
has  been  .  supplied  by  private  capital  and 
has  an  earning  power  such  that  the  total 
cost  of  $25,000  will,  in  a  20-yr.  period, 
be  reduced  to  not  over  $7,000.  No  tax  for 
the  installation  or  maintenance  of  the  sys- 
tem is  imposed  upon  the  general  taxpayer 
who  has  no  desire  for  a  sewer  system  or 
connection  thereto,  while  such  an  indi- 
vidual is  now  afforded,  without  charge,  the 
opportunity  of  connection,  should  he  desire 
to  pay  $10  a  year  for  same.  The  borough 
has  the  right  to  take  over  the  system  at 
any  time  by  purchase  of  individual  inter- 
ests, and  in  the  meantime,  without  munic- 
ipal taxes  has  the  use  of  a  system  which  it 
could  not  itself  legally  afford. 

The  system,  as  installed,  includes  22,000 
lin.  ft.  of  6,  8  and  10-in.  sewer  with  80 
manholes  and  four  double  inverted  siphons 
consisting  of  duplicate  lines  of  8-in.  Uni- 
versal cast-iron  pipe  with  special  manholes 
and  screens.  The  treatment  plant  consists 
of  an  Imhoff  tank  with  superstructure  over 
half  of  tank,  containing  a  hypochlorite  dos- 
ing apparatus,  a  back-flooded  18-in.  outfall 
sewer  and  a  sludge  bed.  The  whole  system 
was  installed  with  special  care  and  the  in- 
verted siphons  required  for  stream  cross- 
ings, long  and  deep  cuts,  repairs  to  im- 
proved state  highways,  interference  with 
existing  drains,  water  pipes  and  service  con- 
nections, considerably  affecte-^  the  total  cost 
of  the  work.  The  treatment  plant  was  in- 
stalled in  about  10  ft.  of  ground  water  and 
the  major  part  of  the  excavation  lay  in  a 
semi-quicksand. 

Ground  Water  Infiltration 

As  the  sewer  construction  committee  sup- 
plied all  material  for  the  laying  of  the 
sewer  it  was  possible  to  take  especial  pains 
with  construction  in  wet  trenches.  A  good 
quantity  of  cement  was  used  in  the  joints 
which  were  wrapped  with  muslin  in  the 
wetter  trenches.  There  was  a  large  per- 
centage of  wet  trenches  where  the  sewer 
will  be  under  a  considerable  hydrostatic 
pressure  from  ground  water  levels,  but 
when  the  system  was  completed  and  all 
dead  ends  closed  the  ground  water  infiltra- 
tion amounted  to  about  5500  gal.  per  mile 
of  sewer  in  the  trunk  line  arid  the  main 
street  laterals.  It  is  thought  by  the  engi- 
neer that  during  extremely  wet  seasons  this 
ground  water  infiltration  will  be  increased 
to  about  7000  gal.  per  mile,  but  the  results 
of  care  in  laying  the  sewer  amply  justified 
the  extra  cost  of  material  and  inspection. 
Measurement  of  infiltration  was  made  by 
the  trapezoidal  weir  in  the  outlet  manhole 
of  the  Imhoff  tank. 

The  sewer  system  receives  wastes  from 
a  tannery,  a  creamery,  and  the  domestic 
sewage  of  the  borough.    The  tannery  wastes 


gave  rise  in  warm  weather  to  a  distinct 
odor  which  escaped  from  the  hook  holes  of 
the  manhole  covers.  The  manhole  covers 
are  cast  without  vent  holes.  The  nuisance 
from  the  tannery  wastes  developed  before 
these  wastes  were  diluted  by  domestic  sew- 
age from  house  connections  to  the  system, 
and  the  tannery  wastes  were  first  turned 
into  the  system  for  the  purpose  of  study- 
ing the  results  of  the  tannery  odors  and 
their  effect  upon  the  sewer  system. 

Tannery  Wastes  Cause  Trouble 

It  was  found  that  a  standard  45-deg. 
drop  manhole,  with  a  drop  of  2  ft.,  was  not 
suited  to  undiluted  tannery  wastes,  the  drop 
being  so  abrupt  as  to  give  rise  to  a  froth- 
ing scum  which  filled  the  drop  manhole  from 
the  floor  to  the  manhole  casting  with  brown- 
ish soap  suds.  These  suds  trapped  the 
sewer  ventilation  and  produced  a  distinct 
nuisance  in  the  next  lower  manhole.  The 
drop  in  the  manhole  was  changed  so  as  to 
form  a  ramp  in  which  the  2-ft.  drop  was 
made  in  a  distance  of  10  ft.  and  since  this 
change  has  been  made  the  suds  formation 
has  been  prevented. 

The  three  inverted  siphons  on  the  trunk 
line  air-trapped  the  trunk  sewers  into  three 
separate  sections.  The  high  manhole  in 
each  one  of  these  sections  ventilated  its 
particular  section  and  a  distinct  nuisance, 
with  the  undiluted  tannery  wastes,  was  ob- 
servable during  warm  weather.  It  was  first 
thought  that  each  section  could  best  be 
vented  through  lateral  sewers  extending  to 
the  higher  points  of  the  borough,  but  it 
was  finally  decided  to  install  air  lines  be- 
tween the  two  inverted  siphon  manholes 
so  that  a  continuous  ventilation  could  take 
place  from  the  treatment  plant  to  the  end 
of  the  trunk  sewer  at  the  tannery.  At  this 
point  a  20-ft.  riser  was  installed  and  the 
ventilation  from  the  whole  sewer  line  will 
be  returned  to  the  tannery  property.  Be- 
tween the  top  of  the  vent  riser  and  the 
inlet  manhole  of  the  Imhoff  tank,  which  acts 
as  an  air  inlet,  there  is  a  difference  of  ele- 
vation of  about  130  ft. 

Loose-Leaf  Accounting  System 

The  sewer  construction  committee  pur- 
chased its  own  materials  and  built  the 
treatment  plant  and  accessories  with  day 
labor  under  the  direct  supervision  of  the 
engineer.  The  excavation,  backfilling  and 
laying  of  sewer  pipe  and  building  of  man- 
holes were  let  out  by  contract  on  a  unit  price 
basis.  A  special  form  of  accounting  was 
developed  whereby  all  proposals  for  sup- 
plying material,  labor,  etc.,  were  entered 
in  a  loose-leaf  booking  system  with  special 
stationery.  All  payments  made  are  shown 
on  orders.  The  book  includes  a  list  of 
checks  and  each  check  is  referred  to  a  given 
order  which  explains  every  payment  made. 
The  file  also  includes  copies  of  essential 
correspondence.  The  complete  file,  when 
turned  over  to  the  committee,  will  thus 
indicate  all  the  steps  in  the  process  of  con- 
struction, and  it  is  so  indexed  that  those 
interested  can  quickly  go  over  the  whole 
matter  for  their  own  information.     As  the 


borough  will  eventually  buy  out  the  present 
investors  this  special  method  of  bookkeep- 
ing was  devised  for  the  benefit  of  a  bor- 
ough auditing  committee  and  for  any  tax- 
payer who  might  be  interested  in  the  items 
making  up  the  total  cost  of  work. 

The  sewer  system  receives  about  40,000 
gal.  of  tannery  wastes  and  15,000  gal.  of 
creamery  wastes  per  day,  together  with  the 
domestic  sewage.  The  tannery  wastes  add 
a  strong  color  to  the  sewage  but  by  dilu- 
tion and  sedimentation,  and  apparently 
some  precipitation,  the  original  black  color 
of  the  tannery  wastes  is  converted  into  a 
yellowi'^h  tinge  as  the  sewage  leaves  the 
outfall  sewer.  Two  hundred  feet  from  the 
submerged  outlet  of  the  outfall  sewer  this 
color  disappears,  even  when  the  stream  is 
clear.  When  the  stream  is  turbid  or  col- 
ored with  organic  matter  the  point  of  dis- 
charge of  the  outfall  sewer  can  hardly  be 
seen.  The  effects  of  dilution  and  some  pre- 
cipitation can  be  noted  in  the  sewer  system 
itself  as  the  tannery  wastes  become  thor- 
oughly mixed  with  the  sewage  and  other 
wastes. 

At  present  the  Imhoff  tank  affords  a  de- 
tention for  maximum  flows  of  about  3.5  hr. 
The  effluentf  is  very  free  from  suspended 
matter,  though  the  tannery  waste  color  is 
still  apparent.  The  inlet  and  outlet  man- 
holes of  the  Imhoff  tank  are  located  at  its 
mid-length  and  hence  equidistant  from  the 
ends  of  the  tank  and  its  longitudinal  axis 
is  at  right  angles  to  the  line  of  the  trunk 
sewer  and  outfall  sewer.  This  arrange- 
ment does  away  with  the  usual  troubles 
experienced  in  the  process  of  changing  the 
direction  of  flow  in  the  tank.  The  water 
depth  of  this  tank  is  17  ft. 

Precipitation  in  Outfall 

The  outfall  sewer  consists  of  an  18-in. 
line  about  400  ft.  long,  which  is  flooded  to 
three-fourths  of  its  depth.  After  the  plant 
had  been  in  operation  for  about  six  weeks 
a  very  considerable  precipitation  was  noted 
in  this  outfall  sewer,  this  precipitate  being 
turned  black  by  the  tannery  wastes.  The 
precipitate  formed  as  a  result  of  the  inter- 
action of  the  tannery  wastes,  creamery 
wastes  and  sewage  and  has  thus  far  aided 
in  reducing  the  color  of  the  final  effluent. 

The  sludge  bed  is  of  usual  construction. 
The  tank  sludge  is  pitch  black  in  color 
and  very  finely  divided;  thus  far  no  gase- 
ous action  has  taken  place.  The  vent  com- 
partments of  the  Imhoff  tank  are  practi- 
cally free  from  scum,  and  the  flow  com- 
partments are  absolutely  clear  of  any  float- 
ing matter,  after  two  months  operation. 

Financial  Status  of  Project 

The  total  cost  of  the  complete  installa- 
tion, including  charges  for  land,  rights  of 
way,  legal  expenses,  printing,  engineering 
expenses  for  design  and  supervision  of 
construction,  together  with  the  interest  to 
date  on  capital  during  construction  and  an 
allowance  for  extensions  will  amount  to 
about  $25,000.  The  capital  for  the  work 
was  subscribed  by  private  individuals,  who, 
according  to  their  subscription  contract, 
are  to  receive  5  per  cent  on  money  invested. 
This  5  per  cent  is  paid  to  the  investor  by 
the  borough  as  a  rental  for  the  entire  sys- 
tem. The  borough  maintains  the  system, 
makes  all  collections,  etc.,  while  the  indi- 
vidual property  owner  leases  from  the 
borough  the  right  to  make  a  connection  to 
the  sewer.  The  complete  scheme  of  con- 
tracts between  the  borough,  the  investor 
and  the  user  of  the.  system  were  fully  de- 
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tailed  in  the  former  article  on  the  project, 
referred  to  previously. 

The  cost  of  maintenance  of  the  system 
will  amount  to  about  $150  per  year.  The 
present  street  conmiissioner  will  have 
charge  of  the  sewer  system,  and  the  prin- 
cipal maintenance  charge  will  be  the  cost 
of  hypochlorite  of  lime  for  the  dosing  of 
the  tank  effluent.  Collections  and  rentals 
of  the  system  will  be  in  charge  of  the  bor- 
ough clerk,  as  a  part  of  his  general  duties. 

A  |10  fee  is  charged  for  the  ordinary 
house  connection.  The  cost  to  hotels,  fac- 
tories, railroad  station,  etc.,  ranges  from 
^5  to  $150.  The  total  assured  income  at 
present  is  $1,800,  representing  about  100 
house  connections.  Additional  house  con- 
nections, however,  are  being  rapidly  made, 
and  it  will  be  safe  to  say  that  the  average 
total  income  from  the  system  for  the  next 
20  yr.  will  be  at  least  $2,000.  This  revenue 
from  the  system  can  be  used  only  for  pay- 
ment, to  the  investors,  of  the  5  per  cent 
on  cost  and  for  maintenance  and  purchas- 
ing investors'  interests  in  the  ownership 
of  the  system. 

The  financial  status  of  the  scheme  maj 
be  briefly  summarized  as  follows: 


Statsmbkt  or  Finances 

Approximate  cost  of  system $25,000 

Average   revenue J2,000 

Borough  rental  at  5  per  cent  of  cost.    $1,250 
Maintenance    150 

Total  charges 1,400 

Net   revenue $600 


Allowing  for  interest  on  this  yearly  net 
revenue  of  $600  at  5  per  cent,  or  the  pur- 
chase of  individual  interests  from  year  to 
year,  which  thereby  reduces  the  rental,  the 
proposition  will  show  a  balance  of  $18,600, 
in  a  period  of  20  yr.  At  the  end  of  the 
20-yr.  period,  the  borough  could  then  pur- 
chase the  entire  system  by  bond  issue,  if 
it  so  desired,  for  the  sum  of  $6,400.  The 
above  statement  is  conservative,  since  any 
public  utility  of  this  sort  is  unexpectedly 
used,  and  an  additional  revenue  may  be  ex- 
pected or  the  individual  rentals  reduced. 


Cedar   Logs    in    Good    Condition 
After  55- Year  Service  in  Dam 

IN  CONSTRUCTING  the  Strawberry 
rock-fill  dam  on  the  Stanislaus  River  in 
California  it  was  recently  necessary  to  re- 
move a  timber  dam  built  by  a  mining  com- 
pany in  1861.  After  that  part  of  the  old 
structure  which  had  been  exposed  to  the 
action  of  the  weather  had  been  removed, 
the  underlying  cedar  logs,  which  were  from 
3  to  4  ft.  in  diameter,  were  found  to  be 
sound  and  apparently  in  an  excellent  state 
of  preservation.  The  surface  of  the  timbers 
in  some  instances  was  slightly  softened,  but 
below  a  depth  of  about  V2  in.  the  grain  was 
as  firm  as  that  of  freshly  seasoned  timber. 


A  Four-Ton  Clock  Wheel  about  20  ft. 
in  diameter  was  recently  conveyed  on  an 
auto  truck  to  the  summit  of  Mount  Wilson 
(Cal.)  for  use  in  the  Carnegie  observatory. 
The  wheel,  which  is  for  driving  the  100-in. 
telescope,  will  be  attached  to  a  solid  steel 
shaft  nearly  2  ft.  in  diameter,  which  will 
revolve  with  the  exact  speed  of  the  earth, 
but  in  the  opposite  direction.  The  wheel 
was  carried  up  the  mountain  in  two  pieces 
over  a  road  9  miles  long  with  an  average 
grade  of  10  per  cent  and  a  maximum  grade 
of  19  per  cent 


Steel  Frame  of  Printing  Crafts  Building  De- 
signed to  Prevent  Vibration 

Heavy   Modern  Printing  Presses  Can  Be  Placed  on  Any 
Floor  of  New  Building  Now  Being  Erected  in  New  York  City 


EVIDENCE  of  the  shifting  of  business 
centers  in  New  York  City  is  furnished 
by  the  present  active  construction  of  a  new 
twenty-two-story  building  at  the  corner  of 
Eighth  Avenue  and  Thirty-fourth  Street. 
This  building,  called  the  Printing  Crafts 
Building,  is  to  be  used  almost  exclusively 
for  printing  and  allied  trades,  and  marks 
the  movement  which  has  been  active  during 
the  past  ten  years  in  changing  the  printing 
center  from  the  old  "Newspaper  Row"  to 
uptown  New  York  in  the  vicinity  of  the  new 
post-office  building. 

As  ordinary  office  buildings  are  totally 
unfit  to  withstand  the  constant  vibration 
and  jarring  due  to  the  operation  of  heavy 
printing  presses,  it  is  necessary  to  design 
a  building  which  is  to  be  used  for  this  pur- 
pose with  special  provisions  against  vibra- 
tion.    In  addition,  the  necessity  for  main- 


is  15  ft.  10  in.  Solid  fire-resistant  walls  of 
terra  cotta  and  brick  are  used  for  the  two 
fire  towers  on  the  west  side  and  a  safety 
zone  in  the  center  of  the  building,  where 
the  seven  passenger  elevators  and  seven 
combination  passenger  and  freight  elevators 
are  located. 

As  shown  on  the  first-floor  plan,  the  width 
of  the  building,  which  runs  approximately 
east  and  west,  is  divided  into  panels  of 
about  15  ft.,  with  the  exception  of  the  24-ft. 
front  panel,  while  the  length  is  divided  into 
bays  of  unequal  length,  with  four  panels 
17  ft.  8  in.  to  allow  the  use  of  exceptionally 
wide  presses.  It  is  planned  to  place  the 
presses  with  their  main  axes  east  and  west, 
and  as  vibration  and  wind  stresses  both  will 
be  greater  in  that  direction,  the  columns 
are  placed  with  their  webs  east  and  west, 
thus  giving  greater  resistance  and  stiffness 
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taining  relatively  high  temperatures  in  order 
to  keep  the  ink  in  the  requisite  condition 
makes  imperative  an  unusually  efficient 
heating  system,  with  reserve  boilers  suf- 
ficient to  guarantee  continuous  operation. 
The  danger  from  fires  among  the  great 
quantities  of  paper  is  of  such  serious  im- 
portance that  fire-resistive  construction  with 
full  sprinkler  protection  is  a  necessity.  This 
new  building  is  to  contain  all  these  features. 

Governing  Requirements 

The  new  building  is  situated  on  a  nearly 
rectangular  lot,  running  for  the  whole  block 
length  between  Thirty-third  and  Thirty- 
fourth  Streets  on  Eight  Avenue,  with 
dimensions  of  about  120  x  1971/2  ft.  Much 
blasting  at  this  location,  where  rock  is 
found  near  the  surface,  was  necessary  for 
the  basement,  which  is  about  20  ft.  below 
the  sidewalk  and  covers  the  entire  lot.  A 
mezzanine  basement  floor  is  used.  The 
column  foundations  are  ordinary  rectangu- 
lar piers  of  concrete  on  solid  rock. 

All  the  story  heights  are  14  ft.  except 
the  first,  which  is  22  ft.  and  a  mezzanine 
floor  in  the  rear,  and  the  seventeenth,  which 


for  the  knee  braces  and  brackets  connect- 
ing to  the  heavier  main  girder  beams  be- 
tween the  columns. 

Full  Live  Load  Assumed  on  Columns 

All  floors  are  designed  of  steel  beams  and 
reinforced-concrete  floor  slabs  to  carry  a 
live  load  of  240  lb.  per  square  foot,  using 
the  usual  types  of  reinforcement  and  details, 
with  two  lines  of  %-in.  tie  rods  between  the 
steel  beams,  the  latter  spaced  from  5  to  6 
ft.  apart.  The  columns  are  designed  to  sup- 
port the  total  live  load  on  all  floors  from 
the  top  down,  without  any  reduction. 

The  allowable  unit  stresses  are  the  usual 
values  specified  in  the  New  York  building 
code.  The  columns  are  of  Bethlehem  H-sec- 
tion,  reinforced  by  enough  plates  to  provide 
the  varying  required  sectional  area.  Splice 
plates  having  an  exceptionally  large  num- 
ber of  rivets  are  used. 

Brackets  to  Prevent  Vibration 

Above  the  tenth  floor  the  typical  knee 
brace  used  in  both  directions  at  each 
column  consists  of  two  angles  4  x  3  x  %  in. 
at  a  45-deg.  slope  and  extending  2  ft.  out 
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on  the  beams.  Below  the  tenth  floor  the 
typical  brackets  are  as  shown  in  the  accom- 
panying diagram.  Special  curved  brackets 
are  placed  in  the  high  first  story  below  the 
second  floor  in  both  directions  at  all 
columns.  For  the  wall  columns  the  brackets 
are  placed  above  instead  of  below  the  beams 
whenever  they  interfere  with  the  windows. 
Heavy  top  connection  angles  and  stand- 
ard-angle web  connections  are  used  for  stiff- 
ness. In  the  north-and-south  direction, 
where  connections  are  made  to  the  webs 
of  the  columns,  the  brackets  connect  to  the 
ordinary  floorbeams.    These  beams  between 


Requirements  for  Acceptance  of  Concrete 
Aggregates  Based  Upon  Standard  Tests 

Materials  Testing  Division  of  New  York  Public  Service  Commission 
Develops  Methods  for  Continuous  Sampling  and  Testing  of  Concrete 


STANDARD  METHODS  for  the  continu- 
ous testing  of  the  aggregates  and  concrete 
used  on  the  many  contracts  for  New  York 
City  subway  and  rapid-transit  railroad 
construction  work,  referred  to  in  a  prev- 
ious article  in  the  Engineering  Record  of 
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Connection  to  Flange 
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DETAILS  OF  TYPICAL  BRACKETS  AND  CONNECTIONS  IN  FEINTING  CRAFTS  BUILDING 


the  columns  have  been  increased  in  depth 
for  the  purpose  of  increasing  the  stiffness 
and  resistance  to  vibration.  The  building 
is  so  long  in  this  direction  that  the  wind 
stresses  are  relatively  insignificant. 

Details  of  Finish 

The  building  is  to  be  finished  in  rough 
gray  stone  with  terra-cotta  trimmings  up 
to  the  fourth  floor,  and  above  this  with  plain 
gray  brick  carried  on  the  steel  frame.  An 
effective  band  course  of  terra  cotta  at  the 
seventeenth  floor  and  pilasters  extending 
from  the  seventeenth  to  the  twentieth  floors 
add  to  the  architectural  appearance,  which 
is  further  enhanced  by  making  the  walls  of 
the  corner  panels  project  beyond  the  walls 
of  the  interior  panels,  and  by  ornamental 
cornices  at  the  roof.  All  windows  are  mov- 
able, with  wire  glass  in  the  upper  sash. 

The  building  was  designed  by  Edward 
L.  Larkin,  architect  and  engineer,  and 
Frank  J.  McCabe,  structural  engineer,  both 
of  New  York  City.  The  owners  and  builders 
are  the  461-Eighth-Avenue  Company,  which 
is  erecting  the  steel  frame.  The  contract 
for  the  steel  was  let  to  the  Bethlehem  Steel 
Company,  which  sublet  the  fabrication  to 
the  Hay  Foundry  &  Iron  Works  of 
Newark,   N.  J. 


Sept.  4,  1915,  page  296,  have  been  devel- 
oped by  the  engineers  of  the  Materials  Test- 
ing Division  of  the  Public  Service  Com- 
mission for  the  First  District,  New  York, 
for  all  work  under  its  supervision.  These 
standard-practice  instructions  are  believed 
to  be  of  sufficiently  distinctive  character  to 
justify  reproduction  of  the  more  important 
details.  In  addition,  the  requirements  or 
specifications  for  both  fine  and  coarse  ag- 
gregate as  proposed  and  use«l  for  acceptance 
or  rejection  by  the  Materials  Testing  Divi- 
sion are  here  given. 


In  order  to  insure  uniform  results  and 
scientific  exactness  in  procedure,  standard 
methods  for  testing  and  sampling  have 
been  adopted,  and  definite  instructions  is- 
sued. The  concrete  section  of  the  Materials 
Testing  Division  provides  inspectors  at  the 
plants  whence  the  concrete  aggregates  are 
shipped  to  the  works,  and  it  tests  these 
materials  at  a  laboratory  used  exclusively 
for  tests  of  concrete  and  concrete  aggre- 
gates, the  cement  being  tested  elsewhere. 

In  addition  to  laboratory  tests  of  fine  and 
coarse  aggregates,  field  specimens  from  the 
concrete  as  it  goes  into  the  structures  and 
check  laboratory  specimens  are  made  and 
tested.  Special  tests  to  assist  in  writing 
specifications  are  often  necessary.  The 
equipment  and  general  arrangement  of  the 
laboratory  have  been  adopted  for  efficiency 
of  operation  and  economy  in  cost.  The  ac- 
companying photographs  illustrate  some  of 
the  special  features.  The  2-in.  molds  shown 
are  much  cheaper  than  the  usual  form. 

The  permeability  apparatus  is  unusually 
simple,  being  constructed  by  a  plumber  from 
standard  supplies.  The  pressure  in  the  tank 
is  supplied  by  an  ordinary  automobile  tire 
pump.  The  4  x  11-in.  pipe  flanges  with  rub- 
ber gaskets  1-in.  thick  and  4-in.  inside 
diameter  effectively  hold  the  specimen  under 
test. 

A  chronological  system  of  filing  3  x  5-in. 
cards  is  used  to  keep  track  of  specimens  and 
the  time  for  testing.  Printed  blanks  are 
furnished  for  each  test  to  insure  accurate, 
complete  and  uniform  records. 

Tests  of  Fine  Aggregates 

Complete  tests  of  a  fine  aggregate  com- 
prise: (1)  Determination  of  per  cent  re- 
tained on  No.  4  square-hole  sieve,  (2)  me- 
chanical analysis  of  portion  passing  No.  4 


The  Estimated  Cost  of  the  reservoir, 
dam  and  tunnel  to  be  constructed  in  con- 
nection with  the  proposed  new  water  sup- 
ply for  the  city  of  Providence,  R.  I.,  is 
$12,000,000.  The  reservoir  and  dam  will 
cover  approximately  6  square  miles  and 
have  a  watershed  of  92  square  miles.  The 
tunnel  will  be  6  miles  long.  This  system, 
which  will  furnish  a  daily  supply  of 
85,000,000  gal.  of  water,  will  do  away  with 
the  present  system  of  pumping  water  from 
the  polluted  Pawtuxet  River.  From  five 
to  seven  years  will  be  required  to  complete 
the  work. 
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square-hole  sieve,  (3)  determination  of  silt 
by  washing  on  No.  100  sieve,  (4)  deter- 
mination of  silt  by  decantation,  (5)  com- 
pressive tests  of  2-in.  cubes,  (6)  microscop- 
ical examination,  (7)  weight  per  cubic  foot, 
(8)  voids,  (9)  specific  gravity,  (10)  reac- 
tion to  litmus,  (11)  quantitative  test  for 
organic  matter  as  indicated  by  loss  on  ig- 
nition, (12)  density  in  mortar,  (13)  deter- 
mination of  insoluble  silica. 

It  is  usually  necessary  to  make  only  the 
first  six  of  these  tests,  and  frequently  only 
one  or  two  are  required.  Extracts  from  the 
instructions  for  making  tests  3.  4  and  5 
follow : 

(3)  Silt  by  Washing  on  No.  100  Sieve 

Separate  220  grams  of  moist  sand  by 
quartering  and  dry  it  at  a  temperature  low 
enough  to  avoid  baking  any  clay  or  similar 
matter,  which  would  thus  be  rendered  in- 
capable of  passing  the  sieve.  If  time  per- 
mits, dry  it  at  room  temperature  by  spread- 
ing on  a  plate  of  glass.  Use  200  grams  of 
drj'  sand  for  the  test.  Extra  care  must  be 
taken  in  dividing  dry  aggregate  to  prevent 
separation  of  fine  from  coarse. 

After  weighing  allow  the  material  to  soak 
in  water  for  a  few  minutes  in  order  to 
soften  hard  lumps.  Wash  very  thoroughly 
under  a  gentle  stream  of  water  (a  violent 
stream  would  injure  the  sieve)  and  dry  un- 
der a  gas  burner.  Be  extremely  careful  to 
avoid  heating  the  sieve  to  a  high  tempera- 
ture, which  would  melt  the  solder  holding 
the  sieve  cloth  to  the  frame.  When  dry 
weigh  the  residue  on  the  sieve.  The  per- 
centage of  silt  is  the  loss  of  weight  multi- 
plied by  100,  divided  by  200.  State  result 
clearly  on  report. 

(4)  Silt  Determination  by  Decantation 

Using  two  or  more  100-cu.  cm.  glass  cylin- 
ders graduated  to  0.5  cu.  cm. : 

1.  Take  a  fair  sample  of  the  sand  to  be 
tested  by  mixing  portions  from  different 
parts  of  the  pile.  Mix  thoroughly  and  spread 
out  into  a  flat  heap.  Take  opposite  quar- 
ters of  the  heap,  mix  and  spread  as  before. 
Repeat  until  the  original  sample  is  reduced 
to  a  small  quantity. 

2.  Take  approximately  20  cu.  cm.  of  the 
small  sample  in  one  of  the  graduated  cylin- 
ders. Add  approximately  30  cu.  cm.  of  luke- 
warm water  and  stir  with  a  wire  for  30  sec. 

3.  Allow  to  settle  for  30  sec.  Then  de- 
cant the  water  into  an  empty  cylinder,  stir 
up  the  sand  left  in  the  bottom  of  the  first 
cylinder  with  a  fresh  portion  of  water  and 
repeat.  Do  this  four  times,  then  place  the 
two  cylinders  on  a  level  surface  for  1  hr. 

5.  At  the  end  of  1  hr.  record  the  height 
of  silt  and  sand  which  has  settled  to  the  bot- 
tom of  the  cylinders. 

6.  Compute  the  per  cent  of  silt  as  in 
Table  1. 


Tabls  1 — 8II.T  DbtebMination — Sand  Sample  45 

Route  2,  Section  20,  P.  Smith  Contracting  Com- 
pany. From  subway  excavation  at  Elglity-flrst 
Street  Sampled  by  J.  Jones.  Remarlis :  This  sand 
is  being  stored  at  Eighty-third  Street  for  future  use. 
Tested  by  J.  Jones. 

1I>.0  ctLcm.  =  volume    of    clean    sand    remaining    in 
cylinder  1 
4.2  ciLcm.  =  yolume  of  silt  in  cylinder  2 

23.2  CO.  cm.  =:  total  volume 

18  =  per  cent  of  silt  =  4.2  X  100  -i-  23.2 


A  number  of  independent  tests  should  be 
made  and  the  average  value  used.  This  test 
is  for  field  use  only. 

(5)  Ck)MPRESSioN  Tests  of  2-in.  Cubes 

Use  the  methods  recommended  by  the 
Committee  on  Uniform  Tests  of  Cement  of 


the  American  Society  of  Civil  Engineers, 
except  where  the  following  instructions  re- 
quire otherwise. 

To  avoid  the  removal  of  any  coating  on 
the  grains,  which  may  affect  the  strength, 
fine  aggregate  must  not  be  dried  before 
being  made  into  mortar,  but  must  contain 
natural  moisture.  The  percentage  of  mois- 
ture may  be  determined  on  a  separate  sam- 
ple for  correcting  the  weight.  The  weight 
of  moisture  is  counted  as  a  part  of  the  water 
used  for  mixing  and  not  as  a  part  of  the 
weight  of  the  sand. 

Proportions  are  to  be  1  :  3  by  weight. 
Since  the  sand  is  weighed  in  a  moist  condi- 
tion the  actual  weight  will  be  three  times 
the  weight  of  cement  plus  the  moisture  con- 
tained. The  cement  should  be  screened 
through  a  No.  30  sieve  and  then  worked  over 
dry  with  a  trowel  to  break  up  any  remain- 
ing lumps. 

Special  Consistency  Specified 

Mortar  is  to  be  made  of  the  same  con- 
sistency as  that  of  Ottawa  sand  mortar 
when  mixed  with  60  per  cent  of  water  above 
what  is  required  for  normal  consistency ; 
that  is,  if  10  per  cent  of  water  is  required 
to  make  Ottawa  sand  mortar  of  normal  con- 
sistency, then  16  per  cent  of  water  will  be 
required  to  make  Ottawa  sand  mortar  of 
Public  Service  Commission  consistency. 

Since  the  amount  of  water  necessary  to 
give  a  particular  consistency  varies  with 
different  aggregates,  the  only  known  way  to 
determine  the  correct  amount  of  water  to 
use  is  experimentation.  The  temperature  of 
the  gage  water  must  be  about  70  deg.  Fahr. 
Mortar  must  be  mixed  hard  with  the  hands 
for  the  time  specified  and  thoroughly  worked 
into  the  molds  with  the  hands  and  trowel. 

Ten  specimens  are  to  be  made  in  each 
test,  to  be  broken  as  follows:  Four  after  3 
days,  three  after  7  days,  and  three  after  28 
days.  Three-day  specimens  must  be  tested 
within  one  or  two  hours  of  the  correct  time. 
Ottawa  sand  specimens  of  the  same  consist- 
ency are  to  be  made  with  each  test. 

Specimens  which  vary  in  weight  more 
than  3  per  cent  from  the  average  should  be 
rejected. 

No  tensile  tests  are  required,  because  it 
is  believed  that  comprehensive  tests  more 
nearly  represent  working  conditions. 

Tests  of  Coarse  Aggregates 
Complete  tests  of  a  coarse  aggregate  in- 
clude: (1)  Mechanical  analysis,  (2)  clean- 
liness, (3)  weight  per  cubic  foot,  (4)  voids, 
(5)  specific  gravity,  (6)  crushing  strength. 
It  is  usually  necessary  to  make  only  the  first 
two  of  the  tests,  the  instructions  for  which 
are  as  follows : 

Ordinarily  for  the  mechanical  analysis 
use  a  25-lb.  sample  reduced  from  a  larger 
.sample,  if  necessary,  by  quartering.  Care- 
lessness in  selecting  or  dividing  the  sample 
makes  the  test  worthless.  If  necessary  to 
use  a  smaller  sample,  use  as  large  a  one  as 
possible,  the  results  being  easily  reduced  by 
slide  rule.  Screen  in  rocker  100  bumps  (50- 
cycles),  using  2-in.,  iy2-in.,  %-in.,  y2-in. 
and  ^A-in.  screens.  Weigh  residue  on  each 
sieve  and  record  in  regular  record  blank. 
Record  also  the  weight  of  the  sample  used. 
This  will  give  a  permanent  record  of  the  ac- 
curacy of  the  test.  The  sum  of  weights  re- 
tained on  the  different  screens,  together 
with  the  weight  passing  the  Vi-in.  screen 
should  equal  the  weight  of  the  sample  used. 
If  a  large  .sample  is  used  some  of  the  screens 
will  be  found  to  be  overloaded.  The  ma- 
terial on  these  must  then  be  divided  and  re- 


screened  in  such  a  way  as  to  give  correct 
results. 

Cleanliness  is  judged  by  inspection  only. 

Field  Samples  of  Concrete 

In  taking  samples  of  field  concrete  for 
compressive  tests,  the  large  standard  molds, 
8  X  16-in.  iron  pipe  (described  in  the  article 
of  Sept.  4,  1915)  should  be  used.  A  smaller 
size  is  too  small  for  coarse  aggregates.  If 
the  edges  do  not  register  accurately  when 
the  bolts  are  tightened,  try  changing  the  po- 
sition of  the  straps.  Iron  molds  are  oiled 
with  heavy  machine  oil.  Set  the  molds  on 
level  iron  plates,  also  oiled.  It  is  not  well 
to  set  them  on  a  piece  of  board,  because  it 
may  be  warped  and  permit  leakage  from  the 
specimen.  Place  sand  or  mud  around  the 
bottom  of  the  mold  to  prevent  leakage. 

Concrete  for  the  specimens  should  be 
taken  directly  from  the  forms  at  a  place 
where  it  has  been  rammed  or  spaded  to  its 
final  condition.  A  fairer  sample  can  be  ob- 
tained after  the  concrete  is  spaded  than  be- 
fore. Great  care  must  be  used  to  take  an 
average  sample.  The  molds  should  be  placed 
as  near  the  forms  as  possible  in  order  to 
avoid  separation  of  coarse  aggregate  from 
the  concrete  during  transportation.  In  or- 
der to  overcome  the  effects  of  such  separa- 
tion as  may  be  unavoidable,  distribute  each 
pailful  of  concrete  to  several  specimens.  A 
little  care  in  finishing  the  top  surfaces  of 
specimens  will  save  much  trouble  when  they 
are  tested.  If  the  concrete  is  very  wet  it 
will  shrink  and  expel  water  after  standing. 
The  ends  -of  such  specimens  may  be  finished 
with  dry  sand  and  cement  after  standing  for 
a  few  minutes. 

If  there  is  danger  of  the  specimens  being 
dishonestly  tampered  with,  place  a  small 
piece  of  paper  on  the  bottom  of  the  molds 
for  identification.  The  molds  are  filled  in 
not  less  than  three  layers,  each  layer  being 
worked  well  with  a  trowel  to  remove  air 
bubbles.  Each  test  consists  of  six  speci- 
mens, three  to  be  broken  28  days  after  mix- 
ing, and  three  to  be  broken  90  days  after 
mixing. 

Samples  of  Aggregates — Storage 

Obtain  a  25-lb.  average  sample  of  coarse 
aggregate  and  3  qt.  of  fine  aggregate  to  be 
tested  in  the  laboratory.  Record  the  make 
of  mixer  used  and  be  particular  to  give  cor- 
rect consistency,  since  the  consistency 
largely  affects  the  strength.  The  following 
terms  describe  consistency:  Dry,  medium, 
wet,  very  wet  and  extra  wet. 

Specimens  are  left  on  the  work  two  days 
and  are  then  brought  to  the  moist  room  be- 
fore the  molds  are  removed.  In  the  moist 
room  remove  the  molds  and  paint  on  the 
cylinder  the  contractor's  initials,  test  num- 
ber and  specimen  number.  Specimens  are 
stored  in  the  moist  room  and  sprinkled  daily 
with  the  hose  until  two  days  before  being 
tested.  Two  days  before  breaking  each  set 
send  a  standard  notice  to  the  section  en- 
gineer concerned.  Specimens  must  be  re- 
moved from  the  moist  room  to  the  labora- 
tory two  days  before  breaking  in  order  that 
they  may  become  dry. 

Methods  Used  in  Testing  Cylinders 

A  specimen  whose  ends  are  planes  and 
fairly  smooth  need  not  be  plastered.  The 
eris  of  all  specimens  not  plastered  are  to  be 
cushioned  against  plain  board,  compo-board 
or  some  similar  material.  This  should  be 
turned  over  after  each  test  in  order  that  the 
dented  side  may  not  be  next  to  the, speci- 
men.    Soft  material,  like  sheet  lead  or  felt. 


January  8,  1916 


ENGINEERING    RECORD 


49 


must  not  be  used,  because  it  will  spread 
laterally  and  split  the  specimen.  If  dif- 
ficulty is  had  with  other  materials  on  this 
account  it  is  possible  that  a  piece  of  tin  in- 
serted between  the  specimen  and  the  cushion 
may  be  of  advantage.  Further  experiment 
in  this  direction  is  desirable. 

The  manner  in  which  a  specimen  breaks 
indicates  the  character  of  its  end  bearings. 
The  first  cracks  should  appear  in  the  middle 
(not  at  the  ends),  and  the  ends  should  re- 
main intact  after  the  specimen  has  failed. 
Avoid  coming  down  on  the  specimen  at  fast 
speed  with  a  shock  or  jar.  Use  the  medium- 
speed  or  the  low-speed  gear  for  testing.  The 
report  of  the  test  will  not  be  very  valuable 
unless  the  operator  is  alert  to  note  and  re- 
port important  details.    Notes  such  as  the 


specified  for  2-in.  cubes.  Place  the  mortar  in 
the  8-in.  pipe  sections  in  the  same  way  as 
specified  for  the  cubes.  Specimens  are  to 
be  Yo  in.  thick  unless  otherwise  noted.  The 
iron  plates  under  specimens  must  be  thor- 
oughly greased.  Strike  off  tops  of  speci- 
mens with  a  straight  edge. 

Store  the  specimens  in  moist  air  24  hr., 
then  brush  both  surfaces  with  a  wire  brush, 
mark  and  place  in  water  until  tested.  Paint 
must  not  be  placed  on  the  surfaces  which 
are  to  be  tested.  The  specimen  is  not  re- 
moved from  the  mold  until  after  it  has  been 
tested.  Upon  removing  specimens  from  the 
water,  brush  both  surfaces  again  with  a 
wire  brush.  Test  under  a  pressure  of  50 
lb.  per  square  inch  for  at  least  7  hr.  Some 
means  must  be  used  to  prevent  water  from 
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PERMEABILITY  APPARATUS   CONSTRUCTED   BY  PLUMBER   FROM    STANDARD   SUPPLIES 


following  greatly  increase  the  value  of  the 
report : 


Specimen  No.  2  had  excess  of  stone  at  center. 
Concrete  so  wet  that  a  fair  sample  could  not  be  ob- 
tained. 

Gravel  sheared  in  specimen  No.  3. 

Mortar  not  bonded  to  coarse  aggregate.  Latter 
appears  as  if  stones  were  surrounded  with  film  of 
water  during  hardening  of  concrete. 

Extreme  cold  Injured  specimens  while  stored  on 
the  work. 

Gravel  used  contained  considerable  sand. 


A  daily  record  of  outdoor  temperature 
should  be  kept  in  order  that  the  cause  of 
variations  due  to  extremes  of  temperature 
may  he  known. 

Permeability  Specimens 

Mix  the  mortar  according  to  directions 
accompanying  the  waterproofing  compound 
which  is  to  be  tested.  Make  several  speci- 
mens to  be  tested  after  7  days  and  several 
more  to  be  tested  after  28  days.  In  no  case 
make  fewer  than  eight  treated  specimens 
and  eight  untreated  specimens  for  compari- 
son. Use  extra  clean,  coarse  sand  (not  Ot- 
tawa sand)  for  these  specimens  in  order 
that  the  waterproofing  compound  may  re- 
ceive no  assistance  from  silt  in  the  sand.  In 
the  absence  of  different  directions  mix  the 
mortar  to  the  same  consistency  as  herein 


the  outside  from  leaking  into  the  measuring 
glass,  since  it  has  a  tendency  to  follow  down 
the  outside  of  the  outlet  pipe. 

Record  results  at  15-min.  intervals.  On 
the  report  show  time  elapsed  from  applica- 
tion of  pressure  to  first  leakage,  average 
leakage  for  the  time  after  specimen  began 
to  leak,  and  maximum  leakage  for  one  hour. 
Express  results  in  cubic  centimeters  per 
square  foot  per  hour. 

Requirements  for  Fine  Aggregate 

The  specifications  in  the  contracts  for  fine 
aggregate  require  "clean  sand  approved  by 
the  engineer."  In  order  to  reduce  inspec- 
tion to  a  definite  standard  the  Division  of 
Materials  Inspection  proposes  that  fine  ag- 


gregate for  concrete  shall  conform  to  the 
requirements  in  Table  2. 

Not  over  6  per  cent  dry  weight  shall  pass 
a  No.  100  sieve  when  screened  dry.  Not 
over  10  per  cent  dry  weight  shall  pass  a  No. 
100  sieve  when  washed  on  the  sieve  with  a 
stream  of  water.  Both  of  the  above  tests 
shall  be  made  and  neither  limit  shall  be  ex- 
ceeded. 

The  following  test  is  for  field  use  only: 
Not  over  10  per  cent  by  volume  shall  be  silt 
when  the  test  is  made  by  decanting  from 
test  tubes,  as  previously  described  in  stand- 
ard-practice test  4  of  fine  aggregate. 

Fine  aggregate  shall  be  of  such  quality 
that  mortar  composed  of  one  part  Portland 
cement  and  three  parts  fine  aggregate  by 
weight  will  show  a  tensile  and  compressive 
strength  at  least  equal  to  the  strength  of 
1 :3  mortar  of  the  same  consistency  made 
with  the  same  cement  and  standard  Ot- 
tawa sand.  Fine  aggregate  shall  not  be 
dried  before  being  made  into  mortar,  but 
shall  contain  natural  moisture. 

Loss  on  ignition  shall  not  exceed  0.1  per 
cent  of  the  total  dry  sand  by  weight,  nor  10 
per  cent  of  the  silt  obtained  by  decantation, 
as  described  in  standard-practice  instruc- 
tions previously  given. 

Requirements  for  Coarse  Aggregate 

Coarse  aggregate  for  concrete  shall  con- 
form to  the  requirements  in  Table  3. 


TABLE      2 — Mbchanical     Gradinq      Limits — Fink 
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Limit  of 
fineness 
( per  cent 
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Not  more 
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(per  cent 
passing). 
Not  less 
must  pass 

0.20 
0.10 
0.042 
0.021 

4 

8 

16 

30 

100 
95 
75 
50 

95 
85 
40 
20 
2 

0.011 

50 

30 
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0.006 

100 
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Limit  of  fln«neaa    Limit  of  coarseneM 
(per  cent  passing),    (percent  paMlng). 


Not  more  may  pass. 

io* 

<0 
<0 

40 
6 


Not  less  must  paa» 
100 
95 
40 
25 
10 


All  broken  stone  aggregates  must  be  so 
free  from  dust  that  samples  caught  as  the 
material  falls  from  the  conveyor  belt  at  the 
plant  will  be  within  the  limit  of  fineness.  All 
gravel  must  be  thoroughly  washed  at  the 
plant. 

Fixing  Limits  for  Mechanical  Grading 

In  deciding  upon  the  limits  specified  in 
the  mechanical  grading  of  sand,  the  limits 
of  fineness  were  modified  from  those  given 
by  various  authorities  to  give  a  curve  of 
the  same  general  shape  as  the  curve  for 
maximum  density.  The  object  was  to  ob- 
tain a  sand  whose  strength  will  equal  that 
of  Ottawa  sand  in  mortar.  The  limit  of 
coarseness  was  prescribed  because  a  very 
coarse  sand  tends  to  produce  a  mortar  which 
is  not  cohesive  enough  to  prevent  the  sepa- 
ration of  coarse  aggregates.  The  values 
given  are  based  on  experiments,  but  are 
not  considered  to  be  exact  enough  to  use  as 
rigid  requirements. 

The  limit  for  maximum  size  of  coarse  ag- 
gregates is  fixed  in  the  specifications  at  1% 
in.  The  values  given  above  are  based  on  the 
assumption  that  ideal  grading  is  a  straight- 
line  variation  from  maximum  size  of  sand 
to  maximum  size  of  stone,  as  shown  by  ex- 
periment. Variations  are  permitted  in  or- 
der to  meet  practical  conditions. 

Alfred  Craven  is  chief  engineer,  Robert 
Ridgway  is  engineer  of  subway  construction 
and  George  L.  Lucas  is  general  inspector 
of  materials  for  the  New  York  Public 
Service  Commission.  R.  E.  Goodwin,  who 
furnished  the  foregoing  data,  is  in  charge 
of  the  tests  of  concrete  and  concrete  aggre- 
gates. 
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Dual  Type  of  Brick  Paving 
Aids  TraflSc  on  Grades 

Smooth  and   Hillside  Brick  Sections  on  Same 
Street  in  Oakwood.  Ohio.  Accom- 
modate Horses  and  Motors 

BY  USING  two  types  of  brick  paving  on 
a  single  street  with  a  4  per  cent  grade 
in  Oakwood,  a  residential  suburb  of  Dayton, 
Ohio,  slow  and  fast-moving  traffic  has  been 
automatically  separated,  wear  distributed 
uniformly  from  curb  to  curb,  horses  pro 
vided  with  a  secure  footing  on  both  uphill 
and  downhill  slopes,  and  accidents  due  to 
slipping  of  animals  or  skidding  of  vehicles 
practically  eliminated.  Farhills  Avenue 
was  one  of  the  thoroughfares  selected  by 
K.  B.  Allen,  city  engineer,  for  the  dual  type 
of  surfacing.  The  central  traflScway  is  18 
ft.  wide  and  is  paved  with  standard  wire- 
cut  lug  brick;  the  flanking  routes  are  each 
11  ft.  wide  and  are  surfaced  with  hillside 
brick,  which,  with  its  specially  designed 
grooves,  allows  horses  to  haul  loads  up  and 
down  grade  without  danger  of  falling.  This 
plan  also  was  carried  out  on  30-ft.  streets 
with  an  8V2-ft.  hillside  brick  surfacing  along 
each  curb  and  a  13-ft.  smooth  roadway  in 
the  center. 

Three  Gangs  Work  Together 

Considerable  opposition  to  this  type  of 
construction  developed  on  account  of  its 
novelty,  and  because  the  contractor  and 
others  assumed  that  the  laying  of  the  two 
kinds  of  pavement  together  would  entail 
extra  work  and  present  costly  constructional 
problems.  Mr.  Allen  was  confident,  how- 
ever, and  the  work  began.  Within  a  very 
short  time  the  contractor  confessed  his  en- 
tire conversion  to  the  new  plan.  Three 
paving  gangs  could  work  at  the  same  time. 
The  sidehill  brick,  being  laid  longitudinally 
and  not  requiring  batting,  progressed  faster 
than  the  center,  in  which  the  brick  were 
laid  transversely.  Thus  the  hillside  brick 
work  was  kept  out  of  the  way  of  the  center 
gang,  which  had  to  bat  the  transverse 
courses  in  closing  up  the  courses  where  they 
joined  the  hillside  stretches.  The  batting 
was  of  the  same  nature  as  if  it  had  been 
done  against  the  curb,  and  it  would  have 
been  necessary  in  any  case. 

Sometimes  only  two  gangs  of  pavers  were 
at  work,  but  as  the  gang  working  on  the 
hillside  stretch  made  more  rapid  progress 


than  did  the  men  working  on  the  smooth 
section  it  was  possible  to  transfer  the 
former  from  one  side  of  the  street  to  the 
corresponding  hillside  stretch  on  the  op- 
posite side,  thereby  expediting  construction 
and  keeping  all  hands  busy  all  the  time. 

It  was  possible  to  lay  the  brick  on  the 
entire  roadway  in  one-half  the  time,  or 
one-third  of  the  time,  required  for  an 
ordinary  brick  pavement,  because  two  or 
three  separate  gangs  could  be  worked  simul- 
taneously. 

Grouting 

In  grouting  this  type  of  pavement  the 
usual  practice  was  followed  on  all  sections, 
but  in  removing  the  surplus  grout  from  the 
transverse  grooves  of  the  hillside  brick  the 
grout  was  swept  from  the  grooves  before  it 
had  attained  its  initial  set,  and  just  as  it 
began  to  reach  the  thickening  stage.  By 
doing  the  sweeping  at  that  stage  the  grout 


FINISHED     BRICK     PAVEMENT     WITH     DUAL     SUR- 
FACING IN   OAKWOOD,  OHIO 

was  removed  from  the  grooves  easily  and 
completely. 

There  has  been  laid  in  Oakwopd  27,000 
sq.  yd.  or  8000  lin.  ft.  of  this  type  of  brick 
pavement,  using  wire-cut  lug  brick  made  by 
the  Hocking  Valley  Brick  Company  of 
Columbus,  Ohio.  Horse-drawn  vehicles 
ascend  the  grade  on  one  side  of  the  street 
and  descend  on  the  other  side,  while  motor 
vehicles  keep  to  the  smooth  center.  Thus, 
not  only  is  traffic  distributed  so  that  all 
parts  of  the  pavement,  from  curb  to  curb, 
are  in  constant  use,  but  congestion  of  traffic 
is  prevented.    After  two  or  three  trips  over 
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HILLSIDE      BRICK      STRIPS      WERE     LAID      FASTER 
THAN    PLAIN    BRICK 

the  pavement,  horses  voluntarily  seek  the 
hillside  stretches,  and  remain  there,  going 
easily  up  one  side  without  slipping  and  trot- 
ting confidently  down  on  the  other  side. 
Teams  that  are  driven  on  the  smooth  cen- 
tral stretch  as  a  test  immediately  swing  over 
to  the  hillside  brick  for  a  secure  footing. 
Thus,  there  are  four  separate  and  distinct 
lines  of  travel  on  these  streets,  the  middle 
stretch  being  of  ample  width  for  ascending 
and  descending  auto  traffic,  and  the  sides 
dividing  traffic  between  upgoing  and  down- 
going  horse-vehicle  traffic. 

Advantages  of  Smooth  and  Rough  Sur- 
faces on  Same  Street. 

The  practical  advantages  of  this  type  of 
surfacing  have  diverted  traffic  from  a  paral- 
leling smooth  brick  pavemeht  on  a  grade 
street  which  runs  into  the  same  loop  with 
which  the  new  pavement  connects.  The  re- 
sult has  been  a  cessation  of  complaints 
arising  from  minor  accidents  caused  by 
horses  slipping  and  vehicles  skidding  on 
steep  grades  in  bad  weather. 

Experience  has  shown  that  autos  do  not 
skid  on  the  new  pavement,  either  in  wet 
weather  or  in  the  winter  season.  In  the 
worst  weather,  it  is  claimed,  autos  can  run 
over  the  hillside  brick  stretch  with  safety, 
nor  do  the  transverse  grooves  of  the  hillside 
brick  cause  any  inconvenience,  as  the 
grooves  are  so  broken  up  that  while  a  horse 
can  readily  find  a  grip  for  his  toe  calks,  a 
broad  tire  runs  over  the  pavement  on  a 
plane  surface,  without  jolting. 

Another  reason,  on  streets  occupied  by 
traction  lines  the  hillside  brick  keep  horse- 
drawn  vehicles  off  the  car  tracks.  On 
grades,  smooth  wire-cut  lug  brick  are  used 
between  car  tracks  and  for  10  in.  each  side. 
The  remainder  of  the  street  is  laid  with  hill- 
side brick.  Actual  service  has  shown  that 
teams  keep  off  the  car  tracks  and  walk 
right  up  the  hillside  brick  stretches.  There 
is  no  stopping  to  rest  teams  and  no  trouble 
in  starting  with  loads,  as  the  horses  are 
sure  of  a  foothold. 

The  specifications  for  the  paving  provided 
for  a  6-in.  concrete  foundation,  1:3:6  mix- 
ture, a  IVa-in.  sand  cushion,  and  a  cement 
grout  filler,  1  to  1  mixture,  of  cement  and 
sand. 

The  work  was  done  by  Bigler  Brothers, 
contractors,  of  Dayton. 


c,v    ALONG   CENTER   OF   STREET  FOR    MOTOR   TRAFFIC   AND  GROOVED    HILLSIDE   BRICK   AT 
SIDES   FOR   HORSES;    VIEW   TAKEN    PRIOR   TO  GROUTING   THE   PAVEMENT 


The  Cost  of  Policing  New  York  City's 
Catskill  Aqueduct  during  the  course  of  con- 
struction amounted  to  $1,995,050.28  at  the 
pnd  of  the  year  1914.  The  police  bureau 
was  not  organized  until  1908,  while  the 
project  was  started  in  1905.  The  sum 
spent  on  policing  amounts  to  more  than 
1.6  per  cent  of  the  total  money  spent  on 
the  additional  water  supply  project  to  the 
end  of  1914. 
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Shore  at  Venice,  California,  Best  Protected  by 
Permanent  Sea  Wall  and  Low  Groins 

Report  of  Leeds  &  Barnard  Discusses  Coast  Preservation  Fully — Defective 
Bulltlieads,  as  Well  as  Piers  and  Other   Obstructions,   Cause  Damage 


IN  A  REPORT  on  the  best  means  of  pro- 
tecting the  ocean  front  at  Venice,  Cal., 
against  the  action  of  the  elements,  the 
investigating  engineers,  Leeds  &  Barnard, 
of  Los  Angeles,  have  given  an  extensive 
discussion  of  the  principal  forms  of  protec- 
tion. They  hold  that  defective  bulkheads 
themselves  may  contribute  to  erosion,  while 
projecting  piers  and  other  obstructions,  by 
arresting  accretion  that  might  otherwise 
replace  the  erosion.  They  advocate  durable 
sea  walls  and  long  low  groins  for  Venice, 
where  the  attractive  beach  is  a  valuable 
asset  to  the  city,  where  breakwaters  would 
destroy  the  beauty  of  the  surf,  and  where 
high  groins  would  break  up  the  continuity 
of  the  beach.  They  emphasize  the  impor- 
tance of  proper  design  of  the  wall,  with  a 
curved  and  slightly  overhanging  outer  face 
to  turn  the  waves  gradually  and  keep  them 
from  breaking  over  the  wall,  and  a  wide 
apron  so  that  the  returning  waves  will  fall 
on  the  apron  and  not  on  the  erodible  beach 
in  front  of  it.  Following  is  a  presentation 
of  the  report  in  somewhat  curtailed  form. 

The  damage  to  the  waterfront  in  the  city 
of  Venice  wrought  by  high  tides,  combined 
with  storm  conditions,  and  for  which  it  is 
the  purpose  of  this  report  to  recommend 
measures  of  repair  and  future  prevention, 
consists  of  two  principal  kinds — particular 
physical  damage  to  abutting  property,  and 
general  damage  to  the  valuable  reputation 
of  the  whole  city  as  a  seaside  resort. 

The  immediate  damage  to  property  front- 
ing on  the  beach  is  too  fully  appreciated 
and  its  amount  and  extent  are  too  well 
realized  by  the  owners  to  need  any  com- 
ment here.  The  future  extent  of  this  dam- 
age is  impossible  to  estimate,  unless  an 
absolute  protection  from  the  direct  action 
of  the  waves  is  devised,  installed  and  main- 
tained. The  damage  to  the  reputation  of 
the  city  as  a  beach  resort  is  less  imme- 
diate in  its  consequence,  but  none  the  less 
real.  It  is  evidenced  by  marked  deprecia- 
tion of  high-priced  beach-front  property 
values,  with  corresponding  depreciation  of 
other  city  property  values. 

The  physical  damage  done  consists  of  the 
erosion  of  the  bathing  beach,  the  destruc- 
tion of  most  of  the  concrete  bulkhead  and 
promenade,  the  partial  or  complete  destruc- 
tion of  buildings  and  improvements,  and 
the  washing  away  of  large  parts  of  the 
lots  between  the  ocean  front  and  the  Speed- 
way. 

Causes  of  Damage 

Venice  naturally  has  a  smooth,  gently 
curving  beach,  facing  southwest.  The  pre- 
vailing swell  in  summer  is  from  the  west 
and  northwest.  At  such  times  the  beach 
builds  naturally.  In  winter  the  heaviest 
storms  come  from  the  south  and  southwest, 
and  it  is  the  southwest  storm  waves  in  con- 
junction with  high  tides  which  seriously 
erode  the  beach.  What  are  known  as  tide 
rips  also  occur  at  uncertain  intervals  and 
cause  serious  erosion. 

The  prime  cause  of  this  damage  along 
the  waterfront  has  been,  of  course,  the  com- 
bination of  high  tide  and  heavy  seas 
described  above.  Several  other  causes, 
however,  may  have  contributed  to  this,  and 


will  contribute  to  further  damage,  among 
which  may  be  mentioned  the  following: 

1.  Bulkheads. 

2.  Piers  and  other  artificial  projections 
from  the  normal  shore  line. 

3.  The  alignment  and  contour  of  the 
shore  itself. 

4.  The  nature  of  the  material  of  which 
the  coast  consists. 

Bulkheads  Themselves  Cause  Damage 

These  are  in  themselves  a  frequent  and 
almost  certain  cause  of  damage  to  the 
beach,  and  agents  of  their  own  destruction, 
unless  protected  from  the  direct  impact  of 
the  waves  by  a  naturally  or  artificially 
maintained  beach.  During  high  tides  and 
heavy  on-shore  gales,  the  waves  strike  the 
bulkhead  and  are  suddenly  stopped  in  their 
course.  A  large  volume  of  water  is  thrown 
upward  to  a  height  depending  on  the  depth 
of  the  water  in  front  of  the  bulkhead.  This, 
in  falling  back,  cuts  out  the  beach,  carrying 
away  the  loosened  material  with  the  return 
wave.  The  beach  thus  becomes  lowered, 
the  depth  of  the  water  is  increased,  and 
the  volume  and  force  of  the  waves  are  aug- 
mented as  the  storm  continues. 

The  destructive  effect  of  the  waves  is  also 
increased  by  the  large  quantities  Of  water 
which,  driven  by  the  on-shore  wind,  fall  on 
the  roadway  or  ground  behind  the  bulkhead, 
and  saturate  the  same.  This  water  of  sat- 
uration increases  very  largely  the  pressure 
against  the  back  of  the  bulkhead,  which  has 
been  already  weakened  by  the  removal  of 
the  sand  from  the  seaward  side  thereof. 
In  the  case  of  non-watertight  concrete 
sheet-pile  bulkhead  this  water  of  satura- 
tion joins  with  the  water  which  has  been 
jetted  through  the  openings  in  the  bulk- 
head by  the  impact  of  the  waves,  and 
escaping  through  the  same  openings,  car- 
ries away  the  sand  from  behind  the  bulk- 
head and  under  the  promenade,  causing  the 
collapse  of  the  whole  structure. 

Piers  and  Other  Artificial  Projections 

The  prevailing  littoral  drift  of  the  sand 
along  this  shore  is  toward  the  south.  When 
the  beach  is  in  its  natural  condition  this 
drift  is  not  evident,  for  what  is  eroded 
from  one  spot  is  replaced  by  other  material 
from  just  northerly  thereof.  If,  however,  a 
slight  obstruction  be  made,  the  sand  will 
be  accumulated  on  the  northerly  side  of  it. 
On  the  leeward  or  southerly  side  the  sand 
travel  continues,  but  is  not  replaced  by 
other  sand,  and  a  depletion  therefore  re- 
sults. 

This  sand  movement  is  due  to  the  com- 
bination of  a  number  of  forces.  Each  wave 
which  strikes  the  beach  at  a  slight  angle 
carries  some  of  the  sand  up  the  beach  diag- 
onally, dragging  it  straight  down  the 
beach  again,  to  be  again  carried  diagonally 
up  the  beach  and  be  again  dragged  straight 
down  the  beach.  Each  particle  thus 
progresses  along  the  beach  in  a  zig-zag 
fashion. 

In  addition  to  this  there  will  be  found 
intermittently  a  trough  in  the  beach,  paral- 
lel to  the  beach  front  and  a  short  distance 
below  low  water  line.  The  sand  which  is 
dragged  down  the  beach  by  returning  waves 


is  carried  along  parallel  to  the  beach  in  this 
trough  by  the  littoral  current.  This  trough 
is  found  only  at  certain  times,  and  for  this 
reason  the  littoral  sand  movement  is  not  aa 
pronounced  here  aa  in  some  places  on  the 
Atlantic  seaboard,  where  such  troughs  are 
more  continuous.  This  shows,  however, 
how  essential  it  is  that  any  groins  con- 
structed should  be  carried  out  to  a  point 
beyond  this  trough,  and  must  be  especially 
strong  at  the  outer  end. 

Sand  Erosion  and  Accretions 

Wherever  the  waves  are  broken  up  and 
the  water  is  quieted,  this  sand  travel  along 
the  coast  is  interrupted,  and  an  accretion 
of  sand  results.  The  more  complete  the 
interference,  the  greater  will  be  the  accre- 
tion. This  may  be  seen  in  the  shelter  of 
every  pier  along  this  shore,  the  greater  the 
number  of  piles  or  other  obstructions,  the 
more  sand  being  collected. 

When  storms  occur  with  a  gale  blowing 
from  another  quarter  than  that  of  the  pre- 
vailing winds,  the  infiuence  of  the  projec- 
tiorts  mentioned  above  is  changed  or  even 
reversed,  and  where  filling  normally  takes 
place,  cutting  results,  and  vice  versa. 

The  effect  of  an  outlying  reef  in  shoal 
water  can  be  seen  in  frequent  instances  by 
an  inspection  of  the  coast  line.  The  action 
of  such  a  rock  or  reef  is  to  create  a  quiet 
area  under  the  lee  of  the  reef.  The  shore 
being  protected  from  the  waves  (which 
form  the  principal  factor  in  sand  travel) 
there  is  no  power  to  move  the  sand  along, 
unless  there  be  a  strong  current. 

Alignment   of    Shore   and    Nature   of 
Material 

The  same  processes  mentioned  above,  as 
occasioned  by  artificial  projections  from  the 
coast  line,  are  also  occasioned  by  certain 
sharper  natural  projections  of  the  coast 
itself.  In  addition  to  this,  submerged  val- 
leys and  shoals  influence  the  force  and  di- 
rection of  shore  currents  and  so  affect  the 
erosion  and  accretion  of  material  making 
up  the  beach. 

The  nature  of  the  material  has  much  to 
do  with  the  rate  at  which  erosion  may  take 
place.  In  the  case  of  steep  sand  beaches, 
material  is  cut  away  to  depths  of  several 
feet  over  considerable  stretches  of  beach, 
in  a  single  storm.  Where  the  beach  is  un- 
derlaid with  clay  or  rock,  it  is  often  scoured 
to  this  substratum  and  further  erosion  is 
checked  thereby. 

The  beach  material  along  Santa  Monica 
Bay  is  undoubtedly  the  result  of  the  erosion 
of  the  cliffs  to  the  northward,  toward  Point 
Dume. 

Preventing  or  Repairing  Damage 

The  approved  methods  of  preventing  or 
repairing  coast  damage  are  of  four  princi- 
pal kinds:  (1)  Sea  walls  or  bulkheads,  par- 
allel to  the  shore  and  situated  about  the 
high-water  line,  or  even  farther  seaward, 
in  the  case  of  recovery  or  protection  of 
streets  or  promenades;  (2)  groins,  or  pro- 
jections across  the  beach  from  above  high 
water  to  or  below  low  water;  (3)  break- 
waters or  reefs,  parallel  to,  and  connected 
by  spurs  with  the  shore,  and  (4)  beach 
revetment,  or  slope  protection  between  high 
and  low.  water. 

The  purpose  of  sea  walls  or  bulkheads  is 
to  protect  low-lying  lands  from  erosion  and 
inundation  by  the  sea,  to  preserve  the  cliffs 
where  land  above  is  of  sufficient  value  to 
warrant  the  cost  of  the  protection,  and,  at 
seaside  towns,  to  hold  up  the  roads  and 
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promenades  along  the  shore  and  protect 
them  from  damage  by  waves.  The  profile 
of  the  wall  should  be  such  that  the  waves 
will  be  reflected  and  not  break  directly 
against  the  wall.  It  should  also  guide  the 
wave  so  that  in  returning  it  will  not  fall 
behind  the  wall  or  at  its  foot. 

A  sea  wall,  or  bulkhead,  should  ordinarily 
be  placed  at  or  above  the  line  of  ordinary 
high  water.  On  the  other  hand  a  properly 
designed  and  well  constructed  sea  wall  may, 
if  the  additional  expense  be  justified,  be 
placed  seaward  of  this  line  in  order  to  pro- 
vide additional  land  behind  the  sea  wall 
for  roadways  or  promenades. 

At  Venice  the  line  of  normal  high  tide 
under  existing  conditions  lies  back  of  the 
line  of  the  now  destroyed  concrete  bulk- 
head. This  condition  must  be  recognized 
in  planning  any  shore  protection  at  this 
location. 

Shape  op  Wall  Important 

A  sea  wall  or  bulkhead  almost  always 
induces  scour  at  the  toe.  This  is  the  more 
true  the  more  nearly  vertical  the  wall  is. 
The  waves  strike  the  vertical  wall  with 
great  force  and  throw  great  masses  of 
water  into  the  air,  and  this,  falling  at  the 
toe  of  the  wall,  loosens  and  scours  out  the 
material,  which  is  carried  away  by  the 
waves.  When  the  wall  is  inclined  the  force 
of  the  wave  stroke  is  decreased.  There  is 
still  a  tendency  to  scour,  however,  from 
the  back  wash  of  the  waves. 

The  top  of  the  wall  should  have  a  slight 
coping  to  turn  the  wave  seaward,  rather 
than  allow  it  to  be  thrown  straight  up  and 
then  be  blown  on  to  the  promenade.  The 
best  form  of  sea  wall  is  one  which  has  a 
curved  face.  This,  instead  of  opposing  a 
flat  perpendicular  face  to  the  direct  impact 
of  the  wave,  guides  the  wave  from  the  beach 
to  the  wall  in  the  easiest  manner  possible 
and  rolls  it  upward  and  backward.  The 
projection  of  the  upper  part  should  be  only 
just  sufficient  to  deflect  the  upward  wave 
out  from  the  wall.  As  the  water  falls  it  is 
received  again  on  the  curved  face,  which 
extends  far  enough  to  the  front  to  prevent 
scour,  and  delivers  the  return  wave  parallel 
to  the  surface  of  the  beach,  without  dis- 
turbing the  same. 

This  necessity  for  an  extension  or  apron 
in  front  of  the  wall  is  evident  from  the  ex- 
perience at  numerous  places,  where  subse- 
quent to  the  construction  of  the  sea  wall, 
either  groins  or  an  apron  had  to  be  added 
to  stop  further  scour. 

Timber  walls  or  bulkheads  are  used 
where  a  less  expensive  and  more  temporary 
construction  is  desired,  because  pronerty 
values  will  not  warrant  a  more  expensive 
and  permanent  type,  or  in  the  absence  of 
a  determination  of  the  final  location  of  a 
permanent  structure.  Such  timber  bulk- 
heads cannot  be  so  constructed  as  to  pre- 
sent as  favorable  a  profile  to  the  action 
of  the  waves  as  can  sea  walls,  and  are  gen- 
erally constructed  in  a  nearly  vertical  posi- 
tion. Under  such  conditions  they  are  not 
to  be  recommended  even  for  temporary  con- 
struction, except  where  the  beach  can  be 
maintained  reasonably  close  to  its  normal 
level.  On  the  other  hand,  it  must  be  ad- 
mitted that  the  great  resiliency  of  wooden 
construction  in  resisting  wave  impact  is  a 
strong  argument  in  its  favor. 

Purpose  of  Groins 

The  purpose  of  groins  is  to  build  up  a 
beach  or  maintain  it  at  a  given  level  by 
catching    and    holding    the    littoral    drift. 


Groins  are  of  three  classes:  (1)  High,  sub- 
stantial groins  placed  at  short  intervals; 
(2)  less  expensive,  low  groins,  rising  only 
a  short  distance  above  the  beach;  (3) 
single,  longer,  permanent  structures,  to  ac- 
cumulate material  over  considerable  length 
of  coast. 

High  groins  tend  to  bank  the  beach 
material  high  up  on  the  windward  side  and 
leave  it  far  below  this  height  on  the  lee- 
ward side,  thus  offering  considerable  ob- 
struction to  travel  along  the  beach.  To 
build  up  a  depleted  beach  uniformly  with- 
out interfering  too  much  with  the  use  of 
the  beach,  low  groins  of  the  second  class 
are  more  satisfactory.  A  jetty  extending 
for  several  hundred  feet  out  to  sea  con- 
stitutes a  groin  of  the  third  class,  and  will 
tend  to  build  up  the  beach  for  a  consider- 
able distance  on  its  windward  side.  This 
is  usually  of  more  permanent  construction. 

Purpose  of  Breakwaters 

The  purpose  of  parallel  breakwaters,  as 
their  name  indicates,  is  to  break  the  force 
of  the  waves,  producing  comparatively  quiet 
water  between  them  and  the  shore.  In  or- 
der that  these  breakwaters  shall  not  be 
undermined  and  damaged  in  heavy  seas, 
they  should  be  located  at  or  seaward  of 
the  line  of  formation  of  breakers,  as  it  is 
at  this  point  that  the  sand  movement  due 
to  wave  action  becomes  considerable. 

Beach  revetment,  which  has  been  used 
to  a  great  extent  in  Holland  and  elsewhere 
for  the  protection  of  embankments,  con- 
sists simply  in  facing  the  slope  with  some 
form  of' wood,  concrete  or  other  protective 
material.  Because  of  the  flat  slope  neces- 
sarily given  to  this  form  of  protection  it 
occupies  a  great  width  of  beach.  For  this 
reason,  and  because  of  its  appearance,  it 
is  not  believed  suitable  for  use  at  Venice. 

There  may  be  numerous  other  devices 
which  have  been  proposed  for  shore  protec- 
tion, but  others  than  the  ones  above  men- 
tioned have  not  proved  successful. 

Methods  Applicable  at  Venice 

We  will  now  consider  the  applicability  to 
Venice  conditions  of  the  three  types  of  pro- 
tection (breakwaters,  sea  walls  and  groins). 
For  convenience  breakwaters  will  be  con- 
sidered first. 

It  may  be  stated  in  favor  of  breakwaters 
that  if  the  interval  between  them  is  not 
too  great  in  proportion  to  their  length  they 
would  undoubtedly  thoroughly  protect  the 
beach.  The  probability  of  the  growth  of 
the  beach  behind  the  breakwater  is  not  so 
easy  of  determination,  however.  Break- 
waters should  be  built  of  large  random  rock, 
laid  on  a  mattress  of  smaller  rock,  with  a 
wide  base  and  slopes  flat  enough  to  give 
reasonable  assurance  of  the  stability  of  the 
structure.  Too  flat  slopes  will  entail  very 
great  expense,  whereas  too  steep  slopes  will 
result  in  the  top  being  constantly  damaged 
in  storms,  and  extensive  replacements  will 
■be  made  necessary. 

Such  a  breakwater  as  is  considered  safe 
would  have  a  top  width  of  10  ft.,  a  slope  of 
I  on  2  on  the  sea  side  and  a  slope  of  1  on 
1%  on  the  land  side.  The  top  should  be  at 
least  as  high  as  a  high-water  level.  A  care- 
ful analysis  shows  that  such  a  breakwater 
should  cost  in  the  vicinity  of  $120  per 
linear  foot  of  breakwater,  or  $80  per  front 
foot  of  the  beach. 

It  must  be  foreseen  that  the  benefit  to 
be  derived  from  protection  by  breakwaters 
would  fall  very  unequally  on  the  beach 
front.     The  sections  of  the  shore  directly 


behind  the  breakwaters  would  be  much 
more  protected  than  those  directly  behind 
the  gaps  between  the  breakwaters.  Fur- 
thermore, the  beauty  of  the  waves  breaking 
on  the  beach  would  be  lost.  Even  with 
such  protection  some  form  of  sea  wall  or 
bulkhead  will  be  necessary  to  maintain  the 
walk  and  property  behind  it.  This  would 
add  probably  $10  or  $20  per  linear  foot  of 
beach,  making  the  total  cost  of  such  pro- 
tection about  $115  per  front  foot.  Because 
of  the  expense,  the  inequality  of  the  protec- 
tion and  the  loss  of  the  beauty  of  the  surf 
this  type  of  protection  is  not  believed  ad- 
visable. 

Groins 

High,  short  groins  we  do  not  recom- 
mend in  this  case,  as  they  obstruct  the 
beach  and  would  not  be  adequate  in  this 
location.  Low  groins  are  the  most  com- 
mon type,  and  the  best  under  conditions 
such  as  those  at  Venice,  particularly  where 
it  is  desired  to  interfere  as  little  as  pos- 
sible with  the  use  of  the  beach  for  bathing 
and  pleasure.  If  properly  designed  and 
maintained  there  is  little  question  of  their 
success.  The  cost  of  these  low  groins 
should  be  about  $2  per  linear  foot.  As  they 
are  usually  spaced  at  an  interval  of  about 
twice  their  length  their  cost  per  front  foot 
of  beach  protected  should  be  about  $1. 
Using  creosoted  material  throughout  would 
bring  the  cost  up  to  about  $1.50  per  front 
foot  of  beach. 

Long  permanent  groins  are  designed  to 
cause  the  accumulation  of  beach  material 
for  a  considerable  distance.  They  should 
extend  oceanward  far  enough  to  intercept 
all  littoral  drift.  They  should  be  located 
at  intervals  of  about  a  third  of  a  mile.  In 
the  absence  of  a  survey  below  low  water 
mark,  it  is  believed  that  400  ft.  will  be  a 
suflScient  length  to  intercept  the  littoral 
drift.  This  would  make  the  cost  approxi- 
mately $2.50  per  front  foot  of  beach  pro- 
tected. 

Neither  Groins  nor  Sea  Walls  Alone 
Are  Sufficient 

Concerning  sea  walls  and  groins  it  should 
be  understood  that  neither  by  itself  alone 
is  sufficient.  A  sea  wall  protects  the  ground 
back  of  it  from  destruction,  but  by  the 
obstruction  which  it  interposes  to  the 
waves  always  tends  to  lower  the  beach  in 
front  of  it.  By  a  proper  design  of  its 
cross-section  this  tendency  may  be  mini- 
mized, but  a  sea  wall  certainly  will  never 
build  up  a  beach. 

Groins,  on  the  other  hand,  by  arresting 
the  littoral  travel  of  the  sand,  tend  to  build 
up  the  beach  and  extend  the  same  seaward. 
This  cushion  of  sand  collected  in  summer 
is,  however,  never  sufficient  of  itself  en- 
tirely to  protect  the  shore  against  the  in- 
roads of  the  storms  in  winter. 

The  excellent  beach  at  Venice  with  its 
beautiful  surf  is  one  of  its  greatest  assets. 
Effort  should  therefore  be  made  to  protect 
it  from  further  erosion  and  to  extend  it 
seaward.  The  present  accumulation  of  sand 
northward  from  the  Del  Rey  jetties  shows 
what  may  be  done.  By  the  con.struction  of 
other  permanent  groins  northward,  the 
beach  may  be  built  out  progressively. 

These  groins  must  be  long  enough  to 
cross  the  trough  which  intermittently  forms 
parallel  to  the  beach,  and  along  which  the 
greatest  sand  travel  occurs.  They  should 
be  constructed  of  rock,  and  thus  will  be 
secure  against  destruction  from  storms. 
The  outer  ends   will   be   the  most   subject 
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CONCRETE   SEA   WALL  IS   MOST  DURABLE 

to  attack,  and  henee  should  be  made 
stronger.  Any  tendency  to  scour  under 
them  will  be  promptly  counteracted  by  the 
stone  settling  in  place. 

Probably    Three    or    Four    Groins    Are 
Needed 

As  they  extend  so  far  seaward,  their  in- 
fluence will  be  correspondingly  greater  than 
shorter  groins,  the  volume  of  sand  collected 
will  be  greater  and  the  distance  between 


.stronger   in   this   location   than    if   placed 
farther  back. 

It  i.s  good  practice,  wherever  possible,  to 
found  the  sea  wall  upon  some  solid  mate- 
rial, such  as  clay,  shale  or  hard  pan.  At 
Venice  there  is  apparently  no  suitable 
foundation  at  an  economical  depth.  Ac- 
cordingly it  is  proposed  to  found  the  con- 
crete sea  wall  on  piles,  as  was  done  at  Gal- 
veston. This  will  be  amply  strong.  Should 
subsequent  investigation  show  the  exist- 
ence of  a  good  foundation  at  a  less  depth, 
the  cost  may  be  decreased.  Sheet  piling, 
which  will  be  necessary  during  the  con- 
struction, will  be  used  as  a  form,  and  will 
then  be  simply  sawed  off  at  the  toe.  This 
will  serve  as  an  added  safeguard  against 
undercutting,  should  any  unusual  storm 
lower  the  beach  level  before  the  groins  have 
had  time  to  accumulate  sand  in  front  of 
the  wall. 

Sheet-Pile  Bulkheads  Inadequate 

The  only  safe  shore  protection  is  a  wall 
on  a  sound  foundation  sufficient  of  its  own 
weight  to  resist  the  onslaught  of  the  waves. 
For  this  reason  any  form  of  sheet-pile  bulk- 
head is  believed  adequate.  Such  a  bulkhead 
must  be  absolutely  watertight  and  be  driven 
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them  can  be  much  greater  than  with 
shorter  groins.  Consequently  they  will  not 
disfigure  the  beach.  The  number  necessary 
can  be  better  determined  after  a  detailed 
survey  of  the  beach,  but  three  or  four  will 
probably  be  sufficient.  They  should  be  low 
to  allow  the  waves  to  pass  over  them. 

The  most  southerly  groin  should  be  con- 
structed first,  and  after  the  pocket  formed 
by  it  has  filled  with  sand,  then  the  next, 
and  so  on.  Otherwise  the  northerly  groin 
will  catch  all  the  sand  and  those  south 
thereof  will  be  useless. 

In  order  to  afTord  early  protection  to  the 
section  previously  damaged,  however,  it 
would  probably  be  advisable  to  build  first 
a  short  permanent  groin  at  about  the  south- 
erly limit  of  the  beach  erosion  which  took 
place  in  the  storms  of  the  last  two  winters. 
This  can  later  be  extended  to  a  length  equal 
to  the  others. 

Sea  Wall 

To  hold  the  shore  line  it  is  necessary  to 
construct  a  sea  wall.  This  is  ordinarily 
placed  at  or  above  high  water.  Since  the 
line  which  it  is  desired  to  hold  at  Venice 
is  in  some  places  seaward  of  high-water 
mark,  it  is  the  more  necessary  to  construct 
a  substantial  sea  wall,  and  this  must  be 


deep  enough  to  be  certain  of  not  being  un- 
derscoured.  It  should  slope  at  least  45  deg. 
and  should  go  several  feet  below  low-water 
line.  It  will  be  noted  that  the  concrete 
apron  of  the  sea  wall  that  is  recommended 
extends  4  ft.  below  low-water  line,  exclusive 
of  the  sheet  piling.  The  probable  scour 
with  an  incline  sheet-pile  bulkhead  would 
necessitate  going  deeper  than  that. 

Another  serious  objection  to  concrete 
sheet  piles  is  the  abrasion  during  storms 
by  the  shingle  or  pebbles  thrown  up  by  the 
waves.  There  has  been  noted  an  erosion 
11/2  in.  deep  in  the  old  reinforced-concrete 
sheet-pile  bulkheads,  caused  by  the  gravel 
throvra  against  it.  This  is  sufficient  to  ex- 
pose the  steel  reinforcing  rods.  It  is  evi- 
dent, therefore,  that  any  reinforced-concrete 
slabs  exposed  to  the  beach  section  would 
last  but  a  few  years.  Where  once  a  weak 
point  in  a  bulkhead  fails,  letting  the  sea 
in,  it  is  but  a  short  time  until  the  damage 
extends. 

With  a  sea  wall  of  gravity  section  there 
is  no  such  danger.  If  the  concrete  be  made 
of  cement  of  the  proper  chemical  compo- 
sition, there  is  no  danger  of  its  chemical 
disintt;gration  by  sea  water.  Where  con- 
crete sea  walls  have  apparently  suffered 
from  the  action  of  the  sea  water  between 


high  and  low  tide,  the  damage  has  been  due 
not  to  chemical  disintegration  of  the  con- 
crete by  the  action  of  the  salt  water,  but 
to  the  saturation  of  the  concrete  surface, 
with  alternative  freezing  and  thawing  of 
the  contained  water,  the  resultant  contrac- 
tion and  expansion  of  which  mechanically 
destroys  the  face  of  the  wall.  Needless  to 
.say,  this  trouble  will  not  be  encountered  in 
Southern  California. 

Proposed  Concrete  Wall 

The  proposed  concrete  wall  at  Venice  em- 
bodies the  best  principles  of  sea-wall  de- 
sign. It  has  an  elliptically  curved  face, 
which  is  the  natural  form  of  the  wave,  and 
is  therefore  best  suited  to  changing  the 
motion  of  the  water  from  horizontal  to 
vertical.  At  the  bottom  the  curve  is  tan- 
gent to  the  slope  of  the  beach.  It  there- 
fore guides  the  wave  from  the  beach  to 
the  wall  and  vice  versa  with  the  least  pos- 
sible disturbance. 

Above  the  curve  the  wail  slopes  slightly 
backward,  but  has  a  slight  coping  at  the 
top,  just  sufficient  to  prevent  the  wave  being 
thrown  upon  the  promenade  back  of  the 
wall.  This  coping  is  carefully  designed  to 
turn  the  wave  so  that  it  shall  fall  on  the 
apron,  rather  than  on  the  beach  in  front 
of  the  wall.  Scour  of  the  beach  at  the  toe 
of  the  wall  will  therefore  be  eliminated. 
To  prevent  undermining  of  the  wall  by  a 
lowering  of  the  beach  in  any  exceptional 
storm,  the  sheet  piling  necessary  during 
construction  will  be  cut  off  at  the  toe  and 
left  in  place. 

The  mass  of  the  concrete  is  so  distrib- 
uted as  to  place  the  greatest  resistance 
where  the  waves  will  strike  with  the  great- 
est violence.  It  also  offers  the  maximum 
resistance  to  the  sand  pressure  from  the 
back.  Under  present  conditions  such  a  wall 
should  cost  about  $50  per  linear  foot. 

Substitute  Rock  Wall 

As  an  alternative  to  the  above  concrete 
wall  there  is  suggested  a  random  rock  sea 
wall  as  shown.  The  timber  bulkhead  and 
promenade  shown  in  the  same  figure  should 
also  be  constructed,  the  rails  being  left  in 
place  for  the  handling  of  material  which 
may  be  necessary  to  bring  the  wall  up  to 
grade  at  points  where  a  solid  bottom  is  not 
at  first  found,  or  where  some  settlement 
may  occur  as  the  result  of  being  partic- 
ularly exposed  to  local  scouring  action. 

This  timber  construction  should  last 
from  twelve  to  fourteen  years,  at  the  end 
of  which  time  or  at  any  earlier  period  it 
can  be  replaced  by  a  concrete  pavement  and 
a  light  parapet  wall,  the  latter  cast  either 
directly  on  settled  and  compacted  rock  sea 
wall,  or  immediately  behind  the  original 
timber  sheet  piling.    In  this  way  the  neces- 
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sary  settlement  and  solidifying  of  the  sea 
wall  would  be  provided  for  and  a  consid- 
erable saving  effected  in  first  cost. 

This  wall  has  much  to  commend  in  its 
flexibilit>%  low  cost  and  ease  of  mainte- 
nance. By  flexibility  is  meant  the  power 
to  adjust  itself  to  any  local  scour  which 
may  take  place  from  time  to  time.  In  the 
case  of  any  rigid  construction,  such  as  a 
concrete  wall,  unless  a  solid  natural  foun- 
dation is  reached  or  an  expensive  pile  foun- 
dation driven,  an  undermining  of  the  wall 
might  result  in  the  failure  and  destruction 
of  a  considerable  part  of  the  wall,  with 
resultant  damage  to  property  and  heavy 
exi)ense  for  reconstruction.  With  a  wall  of 
random  rocks  this  could  never  occur,  as 
scouring  at  the  base  of  the  wall  would  only 
make  the  rocks  settle  more  firmly  into 
place,  offering  additional  protection  to  the 
bulkhead  and  walk  in  its  rear.  Repairs 
could  be  made  easily  and  inexpensively  by 
placing  additional  rock  on  the  top  of  the 
wall  from  cars  placed  directly  where  needed 
on  the  track  remaining  in  the  promenade 
floor.  The  cost  of  such  a  wall  should  be 
about  $40  per  linear  foot,  including  pile- 
supported  walk. 

Timber  Sea  Wall 

Should  even  the  rock  wall  be  deemed  too 
expensive  a  timber  wall  such  as  is  shown 
in  cross-section  may  be  used.  A  wall  sim- 
ilar to  this  has  been  recommended  by  the 
New  Jersey  Harbor  Commission  for  the 
protection  of  the  New  Jersey  beaches.  It 
will  be  noted  that  it  is  really  the  adapta- 
tion to  timber  construction  of  the  prin- 
ciples embodied  in  the  design  of  the  con- 
crete sea  wall  recommended  in  an  earlier 
paragraph.  It  has  longitudinal  waling  places 
on  the  face  which  serve  to  break  up  the 
return  wave  and  prevent  scour  at  the  toe. 
It  has  the  advantage  of  resiliency  of  tim- 
ber which  concrete  does  not  possess.  Ad- 
ditional stability  is  obtained  by  the  plac- 
ing of  the  middle  horizontal  brace  opposite 
the  point  of  greatest  wave  shock.  The  plat- 
form on  this  brace  gives  to  the  wall  the 
added  weight  of  the  superimposed  sand. 
This  timber  wall  should  cost  about  $30  per 
linear  foot.  It  should  be  noted  that  this 
includes  a  board  walk  20  ft.  wide.  The 
life  of  this  timber  sea  wall  should  be  about 
12  years. 

CONCLUSIONS   AND   RECOMMENDATIONS 

After  a  careful  and  thoughtful  study  of 
all  phases  of  the  problem  of  the  protection 
of  the  water  front  at  Venice,  we  make  the 
following  recommendations : 

1.  That  a  sea  wall  of  one  of  the  three 
above  recommended  types  be  immediately 
constructed  along  the  line  of  the  old  con- 
crete bulkhead.  The  most  satisfactory  type 
will  be  a  concrete  sea  wall  of  gravity  sec- 
tion. A  cheaper  but  equally  safe  type  is 
the  random  rock  sea  wall.  The  timber  sea 
wall  will  give  equal  protection,  excellent 
appearance  and  less  cost.  Its  main  disad- 
vantage is  the  necessity  of  its  later  re- 
newal. 

2.  That'  a  permanent  groin  about  300 
ft.  long  be  immediately  constructed  at  the 
southerly  limit  of  the  erosion  in  last  win- 
ter's storms.  This  groin  should  be  length- 
ened later. 

3.  That  long,  permanent  groins  be  suc- 
cessively constructed  from  Playa  del  Rey 
northward,  at  intervals  of  about  one-third 
of  a  mile. 

4.  That  the  conditions  at  Windward  Ave- 
nue be  improved  as  much  as  possible  imme- 


diately. To  accomplish  this  all  unnecessary 
piling  under  the  various  structures  should 
be  removed.  No  renewals  should  be  allowed 
except  those  of  a  permanent  nature,  driven 
in  accordance  with  a  complete  plan  to  be 
designed  for  the  entire  pier  and  adjacent 
structures.    The  intake  pipe  should  also  be 


relocated,  so  as  not  to  interfere  with  the 
littoral  drift.  After  the  substructure  of 
the  pier  and  adjacent  buildings  has  been, 
in  the  regular  course  of  maintenance  and 
renewals,  reconstructed  on  permanent  lines 
as  above  indicated,  the  breakwater  should 
be  entirely  removed. 


Mammoth  Screw  Pumps  of  New  Design 
Develop  High  Efficiencies  for  Low  Lifts 

Performance   of   New   Units   Installed  at  New  Orleans  Drainage  Station 
Exceeds  Expectations  During  Recent  Tests — Power  Consumption  Decreased 


RELATIVELY  high  efficiencies,  with 
particularly  good  discharges  at  low 
working  heads,  were  shown  in  the  recent 
tests  of  the  new  Wood  screw  pumps  in- 
stalled by  the  Sewerage  and  Water  Board 
of  New  Orleans  to  increase  the  capacity  of 
the  drainage  stations.  The  tests  were  made 
on  Sept.  27  and  Nov.  24,  1915,  and  demon- 
strated that  the  new  form  of  pump,  de- 
signed by  A.  B.  Wood,  engineer  of  the 
Board,  and  now  patented  by  him,  is  supe- 


shaped  watertight  manhole  opening  through 
the  top  of  the  pump.  In  this  way,  this 
inner  cone  or  chamber  is  at  all  times  ac- 
cessible for  inspection  or  adjustment  of  the 
bearings  during  the  operation  of  the  pump. 
On  the  suction  side  the  pump  is  con- 
nected to  a  cast-iron  45-deg.  bend,  through 
which  the  shaft,  provided  with  the  proper 
stuffing  box,  extends  and  beyond  which  the 
riveted  steel  casing  increases  in  cross-sec- 
tional  area   to   15-ft.   in   diameter  at  the 


ONE  NEW  PUMP  DISCHARGING  AGAINST  PARTLY  CLOSED  CONTROL  GATES 


rior  to  the  older  units.  The  noteworthy 
advantage  of  the  new  screw  pump,  which 
differs  from  the  older  screw  pumps  in 
having  a  12-ft.  screw  placed  at  the  top 
of  the  siphon  instead  of  being  submerged, 
is  found  in  the  relatively  high  discharge 
per  horsepower  at  low  working  heads — a 
very  essential  requirement  in  times  of  flood. 
The  following  is  taken  from  information 
furnished  by  George  G.  Earl,  general  sup- 
erintendent for  the  Board,  and  from  a  re- 
port of  test  made  for  the  Board  by  W.  H. 
P.  Creighton. 

General  Description  of  Pump 

The  pump  tested  is  one  of  the  eleven 
similar  units  installed  or  to  be  installed  in 
the  various  drainage  stations  for  pump- 
ing the  storm  drainage  of  the  city  of  New 
Orleans.  The  pump  proper,  shown  by  Fig. 
1  and  the  photographs,  consists  of  a  cylin- 
drical casing,  12  ft.  in  diameter  and  13  ft. 
9  in.  long  with  its  axis  horizontal,  and 
containing  the  impeller,  or  moving  blades, 
and  the  stationary  or  diffusion  blades.  The 
diffusion  blades  are  mounted  in  a  water- 
tight cone-shaped  housing,  within  which 
is  located  a  self  aligning  main  bearing 
and  a  marine  type  thrust  bearing.  The 
inner  cone  is  8  ft.  in  diameter  at  the  larger 
section   and   is   reached   through   an   oval- 


lower  end.  Between  the  stuffing  box  on  the 
pump  and  the  600-hp.  motor,  there  is  an- 
other bearing  and  a  flexible  coupling.  The 
discharge  pipe  is  also  of  riveted  sheet  steel, 
bolted  to  the  pump  casing,  and  contains 
a  45-deg.  bend  and  sections  of  uniformly 
increasing  diameter  up  to  15-ft.  at  the 
lower  end. 

Corrections  In  Testing 

As  the  tests  could  not  be  made  under 
normal  conditions  of  operation  certain  arti- 
ficial conditions  had  to  be  created.  The 
water  on  the  suction  side  of  the  canal 
was  allowed  to  accumulate  by  not  pump- 
ing every  day.  To  secure  the  necessary 
lift,  the  gates  controlling  the  direction  of 
discharge  from  the  new  discharge  basin 
were  almost  entirely  closed,  so  that  in  the 
basin  an  artificial  discharge  head  of  any 
desired  height  could  be  obtained  by  in- 
creasing or  decreasing  the  o{)ening  of  the 
gates,  which  are  of  the  partially-balanced 
ships'  rudder  type,  operated  by  hydraulic 
pistons. 

Under  these  artificial  conditions,  when 
the  water  on  the  suction  side  was  higher 
than  on  the  discharge  side,  there  was  a 
slight  leakage  of  water  through  all  the 
gates  and  valves  of  the  old  station,  found 
to  be  1.83  cu.  ft.  per  second.    When  condi- 
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FIG.   1 — DIAGRAMMATIC  SECTION  THROUGH   NEW  PUMP 


INTERIOR  VIEW  OF  PUMPING  STATION   WITH   TWO   NEW   UNITS 


tions  are  reversed,  the  amount  of  leakage 
becomes  uncertain,  but  it  could  not  be  less, 
especially  during  the  latter  part  of  the  test 
when  the  difference  of  head  is  greater 
and  the  water  tends  to  press  the  gates  from 
their  seats. 

A  more  important  correction,  which 
could  be  quite  accurately  measured,  arose 
also  from  the  artificial  conditions  necessary. 
The  water  was  discharged  into  an  empty 
canal  3  miles  long.  As  the  length  of  the 
water  flow  increased  the  head  necessary 
to  cause  the  flow  at  the  pump  end  in- 
creased, which  resulted  not  only  in  a  con- 
stant increase  in  the  area  of  the  water 
cross-section    at    the    measuring    platform 
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FIG.  2 — TESTS  OF  12-FT.  SCREW  PUMP 


600-ft.  from  the  pumping  station,  but  also 
in  a  reservoir  of  water  of  increasing  vol- 
ume, which  had  been  discharged  from  the 
pump  and  did  not  pass  the  measuring  sta- 
tion during  the  time  the  Pitqt  tube  traverse 
of  this  cross-section  was  being  made.  This 
reservoir  effect  was  considerable  until  the 
pump  at  the  other  end  of  the  canal  was 
started,  and  the  water  level  of  the  canal 
assumed  a  nearly  constant  slope. 

Results  of  Tests 

The  result  of  one  test  shows  that  the 
pump  raised  559  cu.  ft.  of  water  per  second 
through  a  height  of  5.572  ft.,  and  519.8 
cu.  ft.  of  water  per  second  through  a 
height  of  7.6  ft.,  the  pump  making  between 
75  and  76  r.p.m.  as  driven  by  the  600-hp. 
synchronous  motor,  and  the  efficiency  vary- 
ing between  76  per  cent  and  80  per  cent. 
The  specifications  required  a  maximum  de- 
livery of  550  cu.  ft.  of  water  per  second, 
through  a  lift  varying  from  5  to  9  ft.  when 
the  motor  was  making  75  r.p.m.  The  ef- 
ficiency expected  was  70  per  cent.  The 
pump  not  only  shows  a  remarkably  high 
efficiency  at  the  higher  lifts,  but  uniformly 
high  efficiency  at  varying  lifts. 

The  curves  in  Fig.  2  show  the  character- 
istics of  the  new  pump  as  shovra  by  the 


tests,  when  working  at  the  constant  speed 
of  75  r.p.m.  Figs.  2,  3  and  4  are  plotted 
with  lifts  instead  of  quantity  as  abscissas, 
because  for  low  lift  pumps  this  brings  out 
the  essential  characteristics  more  clearly. 
The  efficiency  curve  of  the  new  12-ft.  screw 
pump  is  practically  the  same  as  the  cal- 
culated curve.  It  is  also  substantially  the 
same  curve  as  was  demonstrated  in  the 
30-in.  pump  of  the  same  type,  which  was 
originally  built  and  very  thoroughly  tested 
before  the  12-ft.  pumps  were  contracted 
for. 

Fig.  3  shows  the  comparative  efficiency 
curves,  and  the  relation  between  the  old 
and  the  new  pumps.  The  new  screw  pump, 
which  gives  its  best  efficiency  at  7  to  8-ft. 
lift,  shows  a  higher  efficiency  than  the 
best  of  the  old  pumps  at  its  best  point,  an 
11-ft.  lift.  Fig.  4  shows  the  discharge  in 
cubic  feet  per  second  per  applied  brake 
horsepower  for  the  75  r.p.m.  wood  screw 
pumps,  and  for  the  groups  of  pumps  con- 
sidered in  Fig  3.  The  best  one  of  these 
old   pumps,    measured    in   this   way,    adds 
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only  50  per  cent  to  its  capacity  per  applied 
horsepower  as  its  lift  drops  from  its  point 
of  maximum  efficiency  down  to  zero,  while 
the  new  screw  pump  increases  its  capacity 
per  applied  brake  horsepower  300  per  cent 
from  its  lift  for  maximum  efficiency  down 
to  zero. 

Comparison  with  Centrifugal  Pumps 

The  tendency  to  increase  the  quantity  of 
water  discharged  at  constant  speed  of  oper- 
ation as  the  lift  decreases  from  the  point 
of  best  efficiency  exists  in  both  types,  and 
is  slightly  greater  in  the  centrifugal  pump; 
to  do  this,  however,  the  centrifugal  pump 
freqi^ently  requires  a  constantly  increasing 
applied  horsepower,  with  the  result  that 
its  power  requirements  must  be  applied 
with  an  especial  view  of  meeting  the  over- 
load which  its  lack  of  efficiency  at  its  low- 


est lift  produces.  The  new  screw  pump, 
on  the  other  hand,  when  operating  at  a 
constant  speed,  shows  a  rapidly  decreasing 
power  demand  as  its  lift  decreases,  and 
while  it  still  maintains  an  increasing  dis- 
charge it  only  uses  its  maximum  power  at 
its  maximum  lift. 

In  a  system  operated  electrically  from 
a  power  station  at  constant  speed,  as  exists 
in  New  Orleans,  with  power  and  pump 
capacity  designed  to  give  the  required  out- 
put under  those  low  lift  conditions  which 
require  the  greatest  quantity  of  discharge, 
the  power  required  to  operate  all  units  will 
be  much  less  with  screw  than  with  centri- 
fugal pumps;  and  since,  as  the  lift  in- 
creases the  available  flow  approaching  the 
station  decreases  and  less  pumping  units 
have  to  be  operated,  the  power  required  to 
operate  the  pumps  at  a  low  lift  will  still 
suffice  to  operate  enough  units  as  the  lift 
increases  to  take  care  of  the  decreasing 
flow.  With  pumps  driven  by  power  units 
capable  of  some  speed  variations,  the  char- 
acteristic of  the  screw  pump  is  such  that 
available  power  can  be  utilized  at  an  in- 
creased speed  at  lifts  far  below  the  rated 
lift  without  the  serious  sacrifice  of  efli- 
ciency  which  an  increase  of  speed  entails 
with  centrifugal  pumps. 

Advantages  in  Flood  Times 

The  function  of  a  drainage  pumping  sta- 
tion is  to  maintain  the  water  level  on  its 
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Head  Across  Station  in  Feat 
FIG.    4 — COMPARATIVE   CAPACFTY   CURVES 


suction  side  lower  than  the  water  on  its 
di-scharge  side.  When  it  has  just  ceased 
to  do  this  it  really  becomes  an  obstruction 
instead  of  an  asset,  and  its  crucial  test 
is  its  capacity  to  discharge  more  and 
more  water  with  less  and  less  power  per 
unit   as  the   lift  per-  unit  discharged  de- 
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creases  and  the  necessity  to  pump,  there- 
fore, is  most  urgent.  Just  at  the  most 
crucial  point  when  many  pumping  stations 
begin  to  act  as  an  obstruction,  because  of 
the  water  being  at  the  same  level  on  both 
sides,  from  three  to  five  times  as  much 
water  per  applied  brake  horsepower  can 
be  disposed  of  with  pumps  having  the  char- 
acteristics of  these  new  pumps  as  with 
pumps  having  those  indicated  in  the  dia- 
gram for  the  earlier  pump  installations  in 
New  Orleans,  or  with  the  best  design  of 
centrifugal  units. 

The  experience  heretofore  at  New  Or- 
leans has  been  that  during  great  storms, 
when  lifts  were  much  below  the  rated  lift, 
the  older  forms  of  pumps  overloaded  their 
motors  and  also  overloaded  the  power  sta- 
tions, so  that  all  pumping  station  units 
could  not  be  maintained  in  service.  With 
the  eleven  additional  screw  pumps  and  less 
than  enough  additional  power  to  operate 
them  at  their  rated  lift,  because  the  flow 
at  rated  lift  can  never  supply  all  pumps, 
this  condition  will  be  reversed,  and  the  de- 
creasing amount  of  power  required  to  oper- 
ate the  new  pumps,  as  their  lift  decreases, 
will  more  than  compensate  for  the  excess 
amount  required  by  the  old  ones  when  their 
lift  decreases  and  the  necessity  to  pump  is 
greatest. 

In  connection  with  the  tests  of  the  new 
screw  pumps,  and  in  comparing  their  effi- 
ciency with  the  efficiencies  frequently 
quoted,  especially  on  centrifugal  pumps,  it 
should  be  remembered  that  the  lift  in  this 
case  is  measured  from  still  water  in  the 
suction  canal  to  still  water  in  the  discharge 
basin.  Thus  no  credit  is  given  to  the 
pump  for  the  friction  in  the  suction  and 
discharge  pipes  and  the  lost  head  both  at 
the  entrance  of  the  suction  pipe  and  at 
the  exit  from  the  discharge  pipe,  all  of 
which  losses  are  eliminated  in  tests  which 
credit  the  pump  with  the  efficiency  indi- 
cated by  piezometer  heads  taken  on  each 
side  of  the  pump  itself. 

Advantages  in  Operation 

In  order  to  start  the  submerged  pumps 
of  the  older  installation  with  synchronous 
motors,  it  was  necessary  to  have  telephone 
communication  with  the  power  station  and 
to  slow  down  an  engine  and  bring  the 
pumps  up  to  speed  gradually,  and  when  in 
synchronism  to  throw  them  over  to  the 
operating  bus.  This  was  a  tedious  and 
delicate  operation  not  always  successfully 
accomplished  on  the  first  trial,  and  much 
time  was  lost  in  its  accomplishment  just 
when  this  time  was  of  the  utmost  im- 
portance. 

In  designing  the  new  extensions  it  was 
recognized  that  the  new  pumping  units 
must  be  as  large  as  possible  and  their 
method  of  starting  more  simple  and  cer- 
tain than  that  above  described  if  they  were 
to  be  of  the  greatest  possible  use.  By 
adopting  screw  pumps  there  was  precedent 
for  much  larger  units  than  have  ever  been 
built  in  centrifugal  pumps,  and  by  setting 
these  screw  pumps  in  the  summit  of  the 
siphon  they  can  be  started  in  an  empty 
case  by  the  mere  throwing  in  of  a  switch, 
after  which  the  air  is  exhausted  from  the 
pump  case,  and  the  pump  takes  its  load 
gradually  without  any  telephoning  to  the 
power  station  or  any  chance  of  being  put 
out  of  step. 

The  new  pumps  were  designed  for  the 
Sewerage  and  Water  Board  of  the  city  of 
New  Orleans,  of  which  George  G.  Earl  is 
genera]   superintendent   and   Alfred   Ray- 


mond, general  manager  of  drainage,  by  A. 
B.  Wood,  mechanical  engineer,  who  holds 
patents  covering  this  type  of  pump.  The 
manufacturer  was  supplied  with  all  shop 
and  detailed  drawings.  The  pump  castings 
and  parts  were  manufactured  and  erected 
by  the  Nordberg  Manufacturing  Company, 
of  Milwaukee,  Wis.  The  motors  were 
manufactured  and  installed  by  the  Allis- 


Chalmers  Manufacturing  Company,  of  the 
same  city.  The  tests  were  made  under  the 
supervision  of  W.  H.  P.  Creighton,  dean 
of  the  department  of  technology,  Tulane 
University.  S.  G.  F.  Haas  had  charge  of 
all  preliminary  tests  and  worked  out  the 
results  of  the  tests,  and  assistant  engineer 
Louis  C.  Frantz  had  charge  of  the  electrical 
calculations  and  observations. 


Methods  for  the  Examination  of  Bituminous 
Road  Materials. — By  Prevost  Hubbard,  chemical 
engineer,  and  Charles  S.  Reeve,  chemist.  Bulletin 
314,  U.  S.  Department  of  Agriculture,  Office  of 
Public  Roads.  Paper;  6  x  9  in. ;  48  pages;  il- 
lustrated. Washington,  Government  Printing 
Office. 

Experiments  on  the  Distribution  of  Vertical 
Pressure  in  Earth.  By  R.  B.  Fehr  and  C.  R. 
Thomas.  Bulletin  8,  Engineering  Series,  Penn- 
sylvania State  College.  Paper,  6  x  9  in. ;  75 
pages ;  Illustrated.  State  College,  Pa.,  Pennsyl- 
vania State  College  Engineering  Experiment  Sta- 
tion. 

The  Architects'  and  Builders'  Pocket-Book.  A 
Handbook  for  Architects,  Structural  Engineers, 
Builders  and  Draftsmen.  By  the  late  Frank  E. 
Kidder.  Compiled  by  a  staff  of  specialists ; 
Thomas  Nolan,  professor  of  architectural  con- 
struction, University  of  Pennsylvania,  editor-in- 
chief.  Sixteenth  edition,  rewritten.  Flexible 
leather,  414  x  7  in. ;  1816  pages;  illustrated.  New 
York,  John  Wiley  &  Sons,  Inc.,  $5  net. 

Proposed  Standard  Schedule  for  Grading  Cities 
AND  Towns  of  the  United  States  with  reference  to 
Their  Fire  Defenses  and  Physical  Conditions. 
Prepared  by  the  National  Board  of  Fire  Under- 
writers. Flexible  leather,  5%  x  9  in. ;  61  pages. 
New  York,  National  Board  of  Fire  Underwriters. 
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Railway  Maintenance  Engineering 

Author,  William  H.  Sellew,  non-resident  lecturer 
on  railway  engineering.  University  of  Michigan. 
Cloth,  5x7%  in.;  360  pages;  194  Illustrations;  6 
folding  plates.  New  York,  D.  Van  Nostrand  Com- 
pany.    $2.50  net. 

Reviewed  by  A.  F.  Comstock 

Associate    in    Railway    Engineering,    University    of 
Illinois. 

The  unabridged  title  of  this  book  is 
"Railway  Maintenance  Engineering  with 
Notes  on  Construction."  The  reader,  after 
viewing  this  heading  and  reading  the  pref- 
ace, naturally  expects  to  find  the  subject 
of  maintenance-of-way  adequately  covered. 
In  this  expectation  he  is  likely  to  be  dis- 
appointed. Maintenance  organization,  which 
is  certainly  one  of  the  vital  problems  of 
the  maintenance  engineer,  has  not  been 
touched  upon.  The  important  subjects  of 
track  inspection,  and  of  reports,  records  and 
accounts  are  also  among  those  missing.  Be- 
sides these  errors  of  omission,  there  are 
two  other  prominent  defects;  one  is  the 
sketchy  and  apparently  hurried  treatment 
which  characterizes  the  fifteen  chapters; 
the  other  is  the  small  and  inappropriate 
size  of  book.  The  latter  stricture  has  given 
the  book  a  general  appearance  of  medio- 
crity; and  small,  indistinct  half-tones  have 
robbed  the  illustrations  of  much  of  their 
potential  value. 

The  usual  claim  that  the  book  is  suited 
to  the  needs  of  both  students  and  practical 
engineers,  is  made  in  this  case;  but  the  re- 
viewer feels  that  neither  viewpoint  has 
been   well   preserved.     Thoroughness   and 


breadth  have  been  sacrificed  to  variety  and 
haste.  For  instance,  in  referring  on  page 
219  to  "Section  Work,"  this  typical  sentence 
occurs,  constituting,  by  the  way,  almost  the 
sole  reference  to  section  organization: 
"The  length  of  a  section,  or  the  track  under 
each  foreman,  is  in  the  neighborhood  of 
3  or  4  miles  of  line,  but  may  be  considerably 
larger  on  lines  where  the  traffic  is  light." 
Such  radical  condensation  is  especially  un- 
warranted in  view  of  the  relatively  large 
space  given  to  the  last  two  chapters  on  the 
minor  subjects  of  "Icing  Stations"  and 
"Signals  and  Interlockers."  Substantially 
one-fifth  of  the  entire  350  pages  of  text 
is  devoted  to  these  two  topics.  The  chapter 
on  "Signals  and  Interlockers,"  incidentally, 
is  the  longest  in  the  book. 

Following  are  the  fifteen  chapter  head- 
ings: "Engineering,"  "Land,"  "Grading," 
"Bridges,  Trestles  and  Culverts,"  "Ties," 
"Other  Track  Material,"  "Ballast,"  "Main- 
taining Track  and  Right-of-Way,"  "Station 
and  Roadway  Buildings,"  "Water  Sta- 
tions," "Fuel  Stations,"  "Shops  and  Engine 
Houses,"  "Icing  Stations"  and  "Signals  and 
Interlockers." 


Water  Power  Engineering 

Author,  Daniel  W.  Mead,  professor  of  hydraulic 
and  sanitary  engineering.  University  of  Wisconsin. 
Cloth,  6  X  9  in. ;  843  pages;  437  illustrations.  New 
York,    McGraw-Hill    Book    Company,    Inc.      (5    net. 

Reviewed  by  D.  R.  Cooper 

Consulting  Hydraulic  Engineer,  New  York  City 

This  book  is  so  important  in  its  field  that 
it  seems  proper  to  review  it  somewhat  more 
fully  than  is  customary  with  new  editions 
of  standard  works.  As  to  its  scope,  the 
book  may  be  said  to  be  the  most  satisfac- 
tory work  published  on  this  important 
branch  of  engineering.  It  comprises  a  sub- 
stantially complete  outline  and  discussion  of 
the  principles  and  processes  involved  in 
water-power  engineering.  The  treatment 
of  the  subject  and  its  various  phases  is 
generally  comprehensive  and  is  descriptive 
of  practice  rather  than  an  exposition  of  set 
theories.  The  volume  will  probably  prove 
more  useful  to  the  student  than  to  the  de- 
signing engineer,  but  considerable  portions 
may  be  read  with  interest  and  profit  by 
most  practising  engineers. 

Chapter  1  is  largely  historical.  Chapter 
2  contains  a  good  elementary  discussion  of 
power  and  energy.  Chapter  3  is  an  excel- 
lent discussion  of  power-plant  load  charac- 
teristics and  their  influence  on  plant  design 
and  equipment. 

Chapters  4  and  5  treat  of  the  factors  af- 
fecting the  flow  of  water  in  open  channels 
and  the  various  methods  used  in  the  de- 
termination of  the  velocity  of  flow.  Chap- 
ter 6  analyzes  the  eff'ect  of  variable  flow 
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on  available  power,  while  the  next  two  chap- 
ters deal  with  the  influence  of  pondage, 
storage  and  variable  head.  The  use  of 
duration  curves  to  supplement  the  hydro- 
graphic  diagrams  is  an  improvement  con- 
ducive to  accuracy  and  clearness  in  the  de- 
termination of  these  influences. 

The  next  five  chapters  relate  to  water- 
■wheels,  the  hydraulics  of  the  turbine,  tur- 
bine details  and  appurtenances,  and  the 
selection,  arrangement  and  testing  of  tur- 
bines. The  chapter  on  turbine  analysis  and 
selection  is  very  good  and  properly  omits 
any  extended  consideration  of  the  subject 
of  detail  design  of  runners  as  being  of 
interest  to  turbine  designers  rather  than 
to  the  average  hydraulic  engineer. 

An  excellent  explanation  of  specific  speed 
is  given,  and  its  significance  and  use  in 
turbine  comparisons  is  thoroughly  ex- 
plained. A  description  of  various  diagrams 
for  comparing  turbine  characteristics  is 
presented  in  such  manner  as  to  direct  the 
intelligent  selection  of  turbine  equipment. 
The  author  continues  to  use  the  unfortu- 
nate term  "characteristic  curve"  to  de- 
scribe the  somewhat  complicated  diagrams 
showing  the  interrelationship  of  factors 
affecting  turbine  performances.  The  use 
■of  the  factor  "specific  power"  is  an  inno- 
vation in  the  literature  of  hydraulic  tur- 
■bines.  The  section  on  turbine  testing  re- 
lates more  to  the  history  of  testing  and  to 
details  of  Holyoke  tests  than  to  modern 
:field  tests  of  units  in  place. 

Chapter  14  deals  with  speed  regulation 
in  a  generally  satisfactory  manner,  but 
:gives  rather  scant  consideration  to  the  sub- 
ject of  surge-tank  design  except  as  affect- 
ing speed  regulation.  The  discussion  of 
surge  tanks  is  practically  confined  to  sim- 
ple standpipes. 

In  referring  to  the  differential  regulator 
the  misleading  statement  is  made  that  the 
relatively  rapid  drop  in  effective  head  is 
opposed  to  good  speed  regulation,  giving 
the  impression  that  the  device  as  a  whole 
is  unsatisfactory,  which  is  contrary  to  ex- 
perience with  these  regulators. 

The  design  of  surge  tanks  calls  for  very 
thorough  engineering  and  seriously  affects 
water  economy  and  the  cost  of  feeder  pipes, 
penstocks,  penstock  valves  and  waterwheels, 
all  of  which  are  therefore  important  con- 
siderations in  surge-tank  design,  although 
they  do  not  receive  much  if  any  attention 
as  such  in  this  treatise. 

The  next  three  chapters  relate  to  gov- 
ernors, arrangement  of  reaction  wheels 
and  the  selection  of  machinery  and  the 
general  design  of  water-power  plants.  The 
sections  on  economic  friction  losses  and 
the  determination  of  economic  diameters 
of  feeder  pipes  and  conduits  contain  some 
confusing  statements.  In  justice  to  the 
author  it  may  be  stated  that  his  treatment 
of  these  topics  follows  the  stereotyped  pro- 
cesses used  by  many  engineers  in  the  solu- 
tion of  these  problems.  Nevertheless  it 
seems  to  the  reviewer  that  the  time  is  ripe 
for  pointing  out  the  inadequacy  of  the  pro- 
cedure outlined  by  Professor  Mead. 

Chapters  18  to  21  contain  descriptions 
of  various  plants  and  general  arrange- 
ments of  dam,  power  house,  etc.,  and  a 
statement  of  the  general  principles  involved 
in  the  design  and  construction  of  dams  and 
appurtenant  structures.  The  last  three 
chapters  relate  to  costs  of  plants  and  power, 
and  include  an  admirable  exposition  of  the 
hazards  of  water-power  enterprises.  The 
financial  and  commercial  considerations  in- 
volved in  the  engineering  examination  of  a 


water-power  project  are  clearly  set  forth. 
These  chapters  are  calculated  to  effect  the 
disillusionment  of  many  readers  as  to 
water-power  values,  and  are  commended  to 
all  who  would  gain  a  clear  conception  of 
the  economics  of  water-power  development. 

Such  details  of  design  and  construction 
as  the  author  seriously  essays  to  cover  are 
treated  thoroughly,  and  Include  the  fea- 
tures that  usually  receive  the  most  consid- 
eration at  the  hands  of  the  majority  of 
hydraulic  engineers.  Some  of  these  have 
been  rather  exhaustively  treated  at  the  ex- 
pense of  certain  others  that  many  engi- 
neers would  consider  equally  important. 
For  example,  the  design  of  large  conduits, 
large  curved  draft  tubes,  low-head  concrete 
scroll  cases,  large  head  gates,  trash  racks 
and  trash-disposal  apparatus,  and  the  test- 
ing of  turbines  in  place,  are  subjects  which 
many  readers  will  wish  might  have  been 
treated  more  fully. 

There  are  some  noteworthy  differences 


between  this  and  the  first  edition.  The 
treatise  has  been  materially  improved  in 
the  parts  that  have  been  retained  and  ex- 
panded. The  chapter  on  hydraulics  has 
been  omitted  as  being  not  simple  enough 
for  the  beginner  and  not  complete  enough 
for  the  hydraulic  engineer,  although  some 
of  the  same  matter  has  been  included  in 
other  chapters.  The  chapters  on  rainfall, 
meteorology  and  related  topics  have  been 
omitted,  but  the  preface  contains  an  an- 
nouncement of  the  author's  intention  to 
cover  these  subjects  in  a  separate  volume 
on  hydrolog^y. 

This  volume  is  printed  on  thinner  paper 
and  the  book  is  somewhat  thinner  than  the 
first  edition  although  it  contains  some  sixty 
pages  more.  The  lists  of  references  to 
other  literature  have  been  extended  and 
made  more  useful  by  adding  references  to 
recent  literature  and  eliminating  refer- 
ences to  foreign  works  not  generally  ac- 
cessible. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  eontractore  will  be  welcomed 


Roots  Crack  Cistern 

Sir:  I  have  before  me  a  problem  which 
I  suppose  has  been  solved  many  times  be- 
fore, but  as  there  seems  to  be  little  litera- 
ture dealing  with  the  subject,  I  should  ap- 
preciate any  help  your  readers  may  be  able 
to  give  me.  A  cistern  has  been  dug  in  a 
clay  soil  and  made  sufficiently  watertight  by 
a  coat  of  cement  about  1%  in.  thick  plas- 
tered directly  upon  the  earth.  The  cistern 
has  given  good  service  for  five  years.  Re- 
cently it  was  discovered  that  one  side  of 
the  cistern  has  become  cracked  open  by  the 
roots  of  a  Carolina  poplar  tree  which  stands 
near  by.  How  may  I  make  repairs  and 
not  injure  the  tree? 

Stewart  T.  Smith. 

Bridgeport,  Conn. 


by  OZ  and  from  G  as  a  center  draw  the 
semicircle  AMB  with  a  radius  GB.  Then 
swing  the  arc  GM  with  B  as  a  center  to 
locate  M;  bisect  GB  by  MV  and  from  R 
and  S  as  centers  with  a  radius  RS  draw 
two  arcs  and  join  their  intersection  P  with 
the  point  M,  locating  X.  The  portion  XB 
of  the  arc  is  equal  to  one-third  of  the  total 
arc  AB. 

Natal  Arnaud, 
Lieutenant,  Brazilian  Navy. 
Rio  de  Janiero. 


To  Trisect  an  Angle 

Sir:  In  the  Engineering  Record  of  July 
31,  1915,  I  saw  a  very  interesting  solution 
to  the  question  "how  to  divide  an  angle 
into  three  equal  parts,"  signed  by  B.  K. 
Coghlan. 

Another  solution  of  the  problem,  requir- 
ing only  a  rule  and  a  pair  of  dividers  is 
the  following: 

From  the  point  O  as  center,  draw  an 
arbitrary  arc  and  chord  AB;   bisect  AB 


Why  Is  Registration  in  Civil  Engi- 
ne sring  Decreasing? 

Sir:  I  am  much  interested  in  your  edi- 
torial and  the  statistics  on  the  registration 
in  civil  engineering  and  in  engineering  in 
American  universities  and  technical  schools, 
in  your  issue  of  Dec.  18,  1915.  As  you 
doubtless  recognize,  the  curves  would  have 
a  greater  value  if  they  included  a  larger 
proportion  of  the  schools.  For  instance, 
the  Worcester  Polytechnic  Institute  has 
shown  great  vitality  in  civil  engineering 
and  there  has  been  a  steady  gain  for  the 
past  ten  years.  The  numbers  have  grown 
from  48  to  81  between  1905  and  1910,  and 
from  81  to  112  between  1910  and  1915. 
I  cannot  state  what  the  exact  registration 
for  1916  will  be,  because  there  are  always 
additional  students  in  the  second  term. 
These  numbers  include  only  three  classes, 
as  the  freshmen  do  not  designate  their 
choice  of  department  until  they  have  been 
promoted  to  the  sophomore  class. 

Your  analysis  of  the  reason  for  the  de- 
crease in  civil  engineering  registration 
seems  to  me  sound,  but  there  are  other 
considerations  besides  the  readjustments 
due  to  changes  in  the  profession  and  sal- 
aries and  in  the  opening  up  of  new  fields 
for  applied  science.  The  graduate  school 
idea  must  affect  the  apparent  registration 
in  universities.  At  Harvard  the  establish- 
ment of  a  graduate  department  threw  all 
undergraduate  students  in  engineering  into 
the  college  where  their  names  disappeared 
from  registration  as  engineering  students. 
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The  consequence  was  that  the  total  regis- 
tration was  confined  to  those  in  the  last 
years  of  professional  study.  I  think  the 
same  thing  would  be  true  in  a  large  num- 
ber of  universities  where  the  preliminary 
training  is  in  the  academic  departments. 

The  graduate  school  must  also  affect  the 
total  number  of  men  who  enter  the  pro- 
fession of  civil  engineering,  as  well  as  those 
who  go  into  other  branches.  In  the  first 
place,  it  is  likely  to  scare  off  young  men 
who  are  not  fitted  for  engineering  at 
all;  and,  in  the  second  place,  it  raises  the 
standard  to  the  apprenticeship  or  novitiate 
in  the  profession.  I  am  inclined  to  think 
that  putting  engineering  on  a  graduate 
basis  may  tend  to  make  broader  citizens  of 
our  engineers,  but  whether  it  will  make 
better  engineers  or  not  remains  to  be  de- 
termined by  many  years  of  experience. 
Some  of  our  greatest  engineers  have  had 
little  or  no  schooling.  Another  side  of 
this  is  that  the  large  corporations  have  had 
a  decided  effect  upon  the  distribution  of 
men  in  the  different  branches  of  engineer- 
ing and,  by  reflex  action,  upon  the  student 
registration.  The  profession  has  become 
standardized  more  or  less  and  there  is  a 
tendency  to  make  all  engineers  salaried 
men.  Doubtless  there  are  as  many  inde- 
pendent engineers  who  are  doing  consult- 
ing work  as  there  ever  were,  but  the  per- 
centage of  those  who  by  their  own  initia- 
tive have  become  successful  engineers 
eeems  to  me  decidedly  smaller. 

The  statistics  and  diagrams  of  college 
registration  are  not  altogether  satisfying, 
as  many  young  men  transfer  from  one 
branch  of  the  profession  to  another  during 
the  school  period  or  afterward.  This  is 
particularly  true  as  between  electrical  and 
mechanical  engineering,  and  to  some  ex- 
tent for  civil  engineers,  especially  when 
sanitary  engineering  is  taken  as  a  separate 
profession. 

This  whole  subject  is  an  interesting  one 
and  it  is  gratifying  to  have  a  periodical  of 
your  standing  take  the  matter  up.  We  need 
the  advice  and  help  of  outside  men  in  the 
coUeges  and  technical  schools. 

IBA  N.  HOLLIS, 
President,  Worcester  Polytechnic  Institute. 

Worcester,  Mass. 


Sir:  I  have  read  your  article  entitled 
"Registration  in  Civil  Engineering  Is  De- 
creasing," and  your  editorial  comments  on 
it.  Our  own  experience  in  the  University 
of  Iowa,  as  you  will  note  from  your  dia- 
grams, has  not  been  such  as  to  give  us 
any  anxiety  or  to  disturb  our  operating 
conditions,  except  to  require  a  couple  of 
years  ago  a  slight  increase  in  our  instruc- 
tional staff.  And,  so  far  as  the  enrollment 
of  all  engineering  students  is  concerned,  I 
am  not  sure  that  there  is  anything  to  be 
alarmed  about  anywhere,  unless  in  the 
case  of  some  particular  institution  that  is 
suffering  for  local  causes. 

If  you  will  go  back  further  than  1910-11 
and  plot  the  engineering  attendance  for  the 
past  30  or  40  years  I  think  you  will  find, 
as  I  believe  it  was  at  one  time  shown  by 
President  Ricketts,  that  engineering  at- 
tendance curves  follow  pretty  well  the 
financial  prosperity  curves,  the  low  points 
of  the  attendance  curves  generally  lagging 
a  little  behind  the  low  points  of  the  pros- 
perity curves.  I  have  been  accustomed  as 
a  result  of  a  study  of  these  curves  to  say 
that  1  expect  a  maximum  attendance  in  the 
year  of  the  beginning  of  a  financial  depres- 
sion and  a  minimum  attendance  some  five 


years  thereafter.  I  am  rather  inclined  to 
think  that  this  will,  at  least  in  part,  ex- 
plain anything  that  may  seem  for  the  mo- 
ment peculiar  about  total  enrollment. 

As  to  the  decline  in  civil  engineering  en- 
rollment, I  am  disposed  to  attribute  this 
more  to  the  interest  in  electrical  engineer- 
ing aroused  in  the  high  school  boy  when  he 
studies  physics,  together  with  the  great 
amount  of  publicity  that  is  given  the  more 
spectacular  electrical  phenomena;  and  all 
this  in  spite  of  the  fact  that,  so  far  as  our 
experience  goes  in  recent  years,  electrical 
engineering  graduates  are  slower  to  secure 
positions  than  either  mechanical  or  civil 
engineering  graduates. 

I  agree  with  you  that  scientific  agricul- 
ture is  probably  responsible  for  some  fall- 
ing ofif  in  engineering  attendance,  but  I  am 
inclined  to  believe  that  this  is  a  good  tend- 
ency. And  it  is  possible  that  the  better 
understanding  of  engineering  compensa- 
tion is  responsible  somewhat  for  the  falling 
off  in  total  attendance.  I  have  tried  to  be 
perfectly  fair  with  the  young  men  in  the 
state  in  this  matter,  as  a  bulletin  sent  some 
time  ago  to  high  school  seniors  will  indicate, 
and  either  in  spite  of  or  because  of  this 
frank  statement  our  attendance  has  gradu- 
ally increased.  However,  there  is  evidence 
of  a  halt  just  now,  which  perhaps,  because 
of  the  apparent  approach  of  more  prosper- 
ous conditions,  may  be  only  temporary. 

I  am  rather  inclined  to  think  that  in  the 
electrical  field  the  supply  has  perhaps  fully 
reached  the  demand  and  possibly  is  in  ex- 
cess. We  know  that  there  are  in  certain 
parts  of  the  country  many  idle  civil  engi- 
neers, in  spite  of  which  I  have  had  more 
calls  several  times  over  for  young  civil  en- 
gineers to  fill  subordinate  positions  this 
fall  than  I  could  supply. 

Decline  in  Interest  in  Railroad  Civil 
Engineering 

There  is  perhaps  one  reason  for  falling 
off  of  civil  engineering  students  that  has 
not  been  mentioned.  I  refer  to  the  decline 
of  interest  in  railroad  civil  engineering.  I 
believe  it  is  a  fact  that  the  standard  of  en- 
gineering labor  on  railroads  as  a  rule 
throughout  the  country  is  rather  low.  The 
young  man  who  can  learn  to  read  the  rod 
and  do  a  few  sums  in  arithmetic  and  is 
willing  to  work  for  a  low  wage  is  doing 
the  work  that  some  college  people  think 
should  be  done  by  their  graduates.  If  the 
young  man  who  can  read  the  rod  and  do 
the  sums  in  arithmetic  has  intelligence  and 
energy  he  is  undoubtedly  a  better  assist- 
ant than  the  college  graduate  who  has  not 
these  characteristics,  and  unfortunately 
there  are  such.  But  from  my  observation 
I  am  inclined  to  think  that  railroad  engi- 
neering work  would  be  better  done  if  sala- 
ries were  so  improved  as  to  make  it  pos- 
sible to  employ  more  thoroughly-trained 
men  for  subordinate  positions.  Although 
my  own  specialty  is  railroad  engineering,  I 
have  been  unable  to  interest  many  of  my 
graduates  in  that  branch  of  work.  With 
few  exceptions  those  whom  I  have  inter- 
ested have  not  cared  to  remain  in  it.  Of 
course,  as  an  offset  for  this,  there  has  been 
some  growth  in  municipal  and  sanitary 
work,  and  I  presume  that  it  is  but  a  minor 
influence. 

On  the  whole,  I  fancy  we  are  merely  at 
or  approaching  a  low  point  in  an  irregular 
curve  that  has  a  general,  though  slow,  up- 
ward tendency ;  and,  except  for  the  possible 
temporary  embarras.sment  of  those  institu- 
tions that  have  prepared  for  larger  bodies 


of  students  than  they  are  now  receiving,  I 
think  there  is  not  very  much  to  be  con- 
cerned about.  Although  we  are  not  one  of 
the  larger  schools,  we  were  ourselves  em- 
barrassed in  this  way  some  three  or  four 
years  ago,  at  which  time  we  slightly  re- 
duced our  faculty. 

William  G.  Raymond, 
Dean,    College   of   Applied    Science,    State 
University  of  Iowa. 
Iowa  City,  Iowa. 


Sir:  Attention  has  been  directed  to  the 
gradual  decline  in  attendance  at  engineer- 
ing schools.  Some  of  the  causes  for  this 
have  probably  been  given.  There  may  be 
other  causes  which  are  more  fundamental, 
although  possibly  not  so  evident.  Ameri- 
can engineers  are  inclined  to  be  individual- 
ists of  an  extreme  type.  The  few  who 
reach  the  heights  seldom  stretch  forth  their 
hands  to  aid  the  many  who  struggle  against 
almost  overwhelming  difficulties  below 
them.  During  the  early  history  of  the  pro- 
fession surveying  furnished  the  most  at- 
tractive field  to  the  engineer.  Considering 
the  large  number  of  men  engaged  in  this 
kind  of  work,  the  literature  of  the  past 
fifty  years  is  very  limited  and  unsatisfac- 
tory. Surveying  furnishes  an  example 
which  serves  to  illustrate  the  characteristic 
of  the  engineer  which  I  propose  to  discuss. 

The  work  of  the  General  Land  Office  be- 
gan at  a  time  when  qualified  surveyors 
were  almost  unknown.  Land  surveying  im- 
proved but  slowly,  if  at  all,  even  after  en- 
gineering schools  furnished  men  adequately 
trained  for  the  work.  While  surveying, 
properly  performed,  is  purely  scientific  in 
character,  yet  it  is  on  a  scientific  basis  only 
here  and  there  throughout  the  country.  All 
civil  engineers  are  interested  in  surveying 
in  a  general  way,  because  much  of  their 
work  begins  with  measurements  on  the 
ground.  As  a  separate  branch  in  which 
they  might  specialize  they  have  come  to  re- 
gard it  as  something  elementary  and  some- 
thing that  may  be  performed  by  any  man 
who  chooses  to  call  himself  a  surveyor. 

Surveying    Is    Poorly    Taught    in    the 
Engineering  Schools 

Even  engineering  schools  have  been 
tainted  with  this  kind  of  false  sentiment. 
Generally  speaking,  there  is  no  subject  so. 
poorly  taught  in  our  engineering  schools  as 
is  surveying.  It  is  generally  a  minor  sub-, 
division  of  the  civil  engineering  depart- 
ment. It  is  frequently  taught  to  freshmen 
and  commonly  to  sophomores.  Many  of  the 
heads  of  departments  have  long  since  lost 
interest  in  surveying  as  a  specialty.  The 
financial  reward  for  surveying  work  to- 
day offers  them  no  inducement.  They 
probably  had  some  sad  experience,  during 
their  earlier  years,  when  thrown  into  com- 
petition with  incompetent  and  irresponsible 
surveyors.  Because  employers  could  not 
judge  the  relative  quality  of  work  per- 
formed by  competent  and  incompetent 
men,  those  who  were  willing  to  accept  em- 
ployment at  starvation  wages  and  furnish 
results  that  "seemed"  to  be  precise,  were 
given  all  the  advantage.  Only  the  capable 
man  realized  the  situation.  The  engineer 
who  has  become  familiar  with  the  public 
land  surveys  appreciates  how  detrimental 
this  example  has  been  to  his  profession. 
The  early  engineer  began  to  lay  a  founda- 
tion for  his  professional  edifice  at  a  time 
when  the  General  Land  Office  was  openly 
breaking  down  his  every  effort  to  place  sur- 
veying on  a  scientific  basis. 
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As  a  result,  many  of  our  schools,  which 
should  be  teaching  young  men  how  to  re- 
cover ground  already  lost,  almost  forget  that 
surveying  has  any  relation  to  science,  and 
lay  all  stress  on  branches  that  seem  more 
promising  at  the  time.  The  young  instruc- 
tor, who  has  not  won  his  spurs  in  the  fields 
which  interest  the  heads  of  departments,  is 
intrusted  with  the  courses  in  surveying. 
He  is  being  "tried  out."  His  limited  ex- 
perience does  not  enable  him  to  arouse 
much  enthusiasm  among  his  students.  He 
does  not  know,  probably,  why  it  is  that 
those  higher  up  in  his  department  look 
upon  the  subject  assigned  him  with  some 
contempt.  He  does  not  know  that,  where 
surveying  is  protected  by  specifications 
which  demand  results  of  high  quality,  en- 
gineers have  opportunities  that  are  invit- 
ing to  the  best  of  engineering  talent.  He 
has  not  become  familiar  with  those 
branches  of  government  service  which  have 
always  performed  surveying  work  in  a 
highly  creditable  manner.  He  does  not 
know  what  the  states  have  done  to  place 
surveying  and  other  branches  of  engineer- 
ing on  a  better  basis.  Students  leaving 
schools  where  such  instruction  prevails  are 
not  inclined  to  be  helpful  in  any  movement 
which  tends  to  improve  the  practice  of  sur- 
veying or  to  uphold  professional  standards 
generally. 

Sliding  Scale  of  Accuracy  in  Surveying 

The  surveyor  has  acquiesced  in  a  system 
which  prescribes  a  sliding  scale  of  accu- 
racy depending  upon  the  value  of  the  lands 
surveyed.  Unfortunately,  some  texts  on 
surveying  advocate  such  a  practice.  The 
measurement  of  distance  involves  scientific 
considerations.  The  value  of  lands  in- 
volves financial  considerations.  The  two 
are  not  connected  in  any  way.  A  line 
measured  to-day  over  lands  having  a  value 
of  $1  per  acre  has  the  same  length  as  when 
measured  fifty  years  hence,  when  the  lands 
have  a  value  of  $1,000  per  acre.  Where  an 
engineer  fails  to  do  his  best  work  because 
of  land  values  he  establishes  a  reputation 
which  retrogrades  as  the  value  of  the  land 
increases.  We  would  not  support  a  sur- 
geon who  performs  operations  in  a  more  or 
less  scientific  way  depending  upon  the 
financial  ability  of  the  patient.  There  may 
be  professions  which  thrive  on  theories 
which  permit  practitioners  to  regulate 
their  usefulness  to  employers  and  to  the 
public  in  accordance  with  monetary  stand- 
ards alone.  These  professions  are  not  sup- 
ported on  a  scientfic  foundation.  No  scien- 
tific profession  can  live  and  continue  to  en- 
joy the  esteem  and  respect  of  the  people  it 
is  presumed  to  serve  unless  it  adheres  to 
the  letter  and  spirit  of  the  natural  laws 
which  should  support  it. 

Surveying  furnishes  one,  but  not  the 
single,  "horrible  example"  for  engineers  to 
study.  When  we  review  its  history,  we 
must  admit  that  the  engineer  has  never 
exerted  an  influence  there  which  has 
brought  about  any  general  improvement. 
The  object  lesson  it  furnishes  should  be 
plain  to  all.  The  engineer  is  satisfied,  for 
the  time  being,  to  remain  in  a  narrow 
channel  and  to  retreat  from  one  field  to 
another  as  the  greedy,  the  incompetent  and 
the  irresponsible  order  him  to  move  on. 
He  labors  to-day  between  elements  that  are 
fully  organized.  Even  his  bretheren  in  ar- 
chitecture have  a  definite  life  work  that  is 
their  own.  With  every  other  profession  or- 
ganized for  its  own  protection,  with  labor 
united    in    its    strife    against    centralized 


capital,  the  engineer  occupies  a  field  which 
is  one  month  a  vacuum  and  the  next  an 
area  of  extreme  pressure.  Between  the 
upper  and  lower  mill  stones  he  is  ground 
to  fit  whatever  holes  there  may  be  for  him 
in  the  social  fabric. 

Engineers  have  organizations.  These 
are  for  the  purpose  of  providing  an  oppor- 
tunity for  discussions  of  matters  of  "shop." 
Engineers  might  learn  something  to  their 
advantage  by  attending  meetings  of  some 
good  labor  union.  An  engineer  would  prob- 
ably anticipate,  should  he  be  invited  to  at- 
tend a  session  of  a  plumber's  union,  that 
the  members  thereof  would  discuss  the 
methods  used  in  threading  pipe  and  wip- 
ing lead  joints.  He  would  be  greatly  sur- 
prised to  find  these  men  interested  in  mat- 
ters of  government;  to  find  that  they  are 
far  in  advance  of  him  in  the  study  of  eco- 
nomics; that  they  know  what  plumbers  are 
doing  in  foreign  countries  and  what  they 
are  accomplishing  here  under  an  organiza- 
tion that  is  personal,  sympathetic  and  ef- 
fective. 

There  may  be  something  in  this  brief  re- 
view which  will  disclose  at  least  one  reason 
for  the  decrease  in  attendance  at  engineer- 
ing schools.  Parents,  and  young  men  who 
are  considering  a  life  occupation,  probably 
know  that  engineers  are  good  servants,  but 
that  they  rarely  become  masters,  in  the 
broad  sense  of  the  term.  Young  men  who 
spend  from  four  to  six  years  in  preparation 
at  our  universities  prefer  to  select  a  field, 
in  the  beginning,  which  has  some  well-de- 
fined limits  and  in  which  only  qualified  men 
may  practice.  While  many  parents  and 
prospective  students  may  not  be  able  to 
analyze  the  objectionable  features  of  the 
field  of  the  engineer,  yet  these  are  plain, 
superficially,  to  all  who  observe. 

Clarence  T.  Johnston, 

Professor  of  Surveying,  University  of 
Michigan. 

Ann  Arbor,  Mich. 


Decimals  of  the  Degree  and  of 
the  Full  Circle 

Sir:  Relative  to  F.  H.  Frankland's  let- 
ter in  your  issue  of  Nov.  27,  page  671,  I 
should  like  to  make  a  few  remarks  and  addi- 
tions. Contrary  to  Mr.  Frankland's  as- 
sumption, I  was  not  under  the  impression 
that  the  centesimal  division  of  the  degree 
is  something  new.  In  addition  to  the  tables 
of  Briggs,  Roe  and  Oughtred,  in  which  the 
decimal  or  centesimal  division  of  the  de- 
gree was  used  instead  of  the  sexagesimal, 
French  mathematicians  of  the  latter  part 
of  the  eighteenth  century,  among  them  be- 
ing Prony  and  Legendre,  used  the  centesi- 
mal division  of  the  quadrant.  As  I  men- 
tioned in  my  previous  letter,  some  French 
and  Spanish  instruments  are  still  made  for 
the  use  of  this  system. 

The  tables  devised  by  C.  Bremiker,  men- 
tioned by  Mr.  Frankland,  were  published  in 
1872.  A  tenth  edition  of  these  tables,  re- 
vised by  A.  Kallius,  was  published  in  1906. 
This  edition  contains  158  pages  and  gives 
five-place  figures  for  each  hundredth  of  a 
degree  (centesimal),  besides  logarithms, 
and  addition  and  subtraction  logarithms 
( "Logarithmisch-Trigonometrische  Taf eln- 
mit  funf  Decimal-Stellen"). 

Tables  giving  functions  of  the  centesimal- 
ly  divided  quadrant  were  published  in  Ber- 
lin in  1799  by  J.  P.  Hobert  and  L.  Ideler 
under  the  title  of  "Nouvelles  Tables  Trig- 
onometriques,"  and  in  1801  C.  Borda  and 


J.  B.  J.  Delambre  published  in  Paris  the 
"Tables  Trigonom6triques  D&imalea."  In 
1891  the  French  Government  published  an 
eight-figure  table  containing  log  sines  and 
tangents  for  every  ten  seconds  (centesimal) 
of  the  quadrant.  This  work  is  the  "Service 
G6ographique  de  I'Armte:  Tables  des 
Logarithmes  k  Huit  Decimates  .  .  . 
Publi^es  par  Ordre  du  Ministre  de  la 
Guerre"  (Paris,  Imprimerie  Nationale, 
1891).  The  log  sines  and  tangents  in  these 
tables  were  taken  from  the  manuscript  of 
the  "Tables  du  Cadastre"  of  Prony,  who  in 
1784  was  commissioned  by  the  French  Gov- 
ernment to  undertake  the  work.  The  tables 
calculated  by  Prony  and  his  associates  have 
never  been  published  in  their  entirety. 
They  were  calculated  to  fourteen  places  and 
occupied  the  time  of  about  100  men  for  two 
years. 

While  the  subject  of  the  centesimal  di- 
vision of  the  degree  and  quadrant  is  not  a 
new  one,  it  is  practically  new  in  this  coun- 
try. The  non-use  of  the  centesimal  division 
is  attributed  in  great  measure  to  Vlacq's 
"Trigonometria  Artificialis"  using  the 
nonagesimal  division,  which  appeared  the 
same  year  (1633)  as  Briggs'  "Trigonome- 
tria Brittannica." 

In  any  event,  new  or  old,  it  is  sincerely 
to  be  hoped  that  success  will  attend  the  ven- 
ture of  introducing  the  centesimal  system. 
R.  C.  Habdman. 

Colorado  Springs,  Col. 


Sir:  Noting  the  discussion  of  the  above 
subject  in  your  columns  in  several  recent 
numbers,  I  am  prompted  to  say  that  in  the 
early  seventies  of  last  century  I  had  the 
vernier  of  a  transit  graduated  in  decimals 
of  a  degree  instead  of  the  usual  sixtieths, 
to  facilitate  laying  out  railroad  curves  on 
location. 

I  found  it  vastly  more  convenient  in  the 
calculations  and  chord  deflections  to  use 
decimals  of  a  degree  instead  of  minutes. 

T.  G.  Dabney. 

Clarksdale,  Miss. 


Sir  :  The  communications  of  R.  C.  Hard- 
ing and  F.  H.  Frankland  concerning  the 
decimal  division  of  the  degree  in  place  of 
the  sexagesimal  calls  to  mind  a  unite  of 
angle  which  was  introduced  by  French 
mathematicians  at  the  time  of  the  French 
Revolution.  This  unit,  called  the  grade,  was 
defined  as  being  one-hundredth  of  a  right 
angle.  A  grade  was  divided  into  one  hun- 
dred equal  parts  called  minutes,  and  each 
minute  was  divided  into  one  hundred  equal 
parts  called  seconds.  The  symbols  repre- 
senting the  grade,  the  minute  and  the  sec- 
ond were  », '  and  "  respectively.  The  great 
advantage  of  this  centesimal  system,  as  it 
is  called,  is  that  any  angle,  say  49  grades, 
16  minutes,  77  seconds  may  be  written  in 
any  one  of  the  three  ways:  49",  16",  7T\ 
49",  16.77\  or  49.1677".  This  system,  it 
should  be  observed,  was  never  completely 
accepted  by  mathematicians,  and  its  use 
has  now  been  completely  abandoned.  It  is, 
however,  of  some  historical  interest. 
Albert  Louis  Wechsler, 
Columbia  University. 

New  York  City. 


Bequests  received  by  the  Massachusetts 
Institute  of  Technology  during  1914  totaled 
$750,000.  This  sum  is  exclusive  of  a  num- 
ber of  items  in  which  the  institute  is  the 
residual  legatee  or  one  of  a  group  of  in- 
stitutions to  be  benefited  in  the  future. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  artielet  in  this  isstu  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  tcill  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


turn  trip.  There  is  no  chance  of  sinking 
the  scow  unless  the  load  is  confined  so  that 
it  is  unable  to  slide.  In  a  long  experience 
with  this  method,  the  Porter  Brothers  have 
never  lost  a  boat. 


Progressive    Illumination    Makes 
Good  Tunnel  Pictures  Possible 

CONTRACTORS  who  have  to  take  prog- 
ress pictures  of  tunnels  often  find  it 
difficult  to  get  good  results.  Flashlights 
of  the  ordinary  type  illuminate  only  a  com- 
paratively short  stretch  of  the  bore  and 
the  resulting  negatives  lack  perspective. 
To  overcome  this  trouble,  S.  P.  Brown, 
chief  engineer  of  the  Mount  Royal  Tunnel 
&  Terminal  Company,  of  Montreal,  adopted 


Combined  Electric  and  Time  Fuses 
Give  Best  Blasting  Results 

By  S.  P.  BROWN 
Chief  Engineer,  Mount  Royal  Tunnel  &  Ter- 
minal Company,  Montreal 
OF  the  various  methods  of  blasting 
which  have  been  tried  in  tunnel  head- 
ing work,  electric  fuses  are  commonly  used 
in  eastern  America,  while  time  fuses  are 
more  popular  in  the  West.  While  the  char- 
acter of  the  ground  and  the  local  conditions 


MOVING    LIGHT    USED   TO   GFVE   THIS   TUNNEL   PICTURE    UNUSUALLY    GOOD     PERSPECTIVE 


a  different  scheme  in  making  the  photo- 
graph shown  herewith.  After  the  camera 
had  been  set  up  and  the  lens  opened,  a  man 
-with  a  magnesium  blow  torch  mounted  in 
front  of  a  large  screen  was  ordered  to  walk 
through  the  tunnel  away  from  the  camera. 
Thus  the  perimeter  of  the  bore  was  illumi- 
nated for  a  long  distance  without  having 
the  direct  rays  of  the  light  reach  the  camera 
and  fog  the  plate.  The  result  was  a  pic- 
ture of  unusually  great  perspective. 


Filling  Scows  to  Dump  Them 

A  GOOD  method  of  removing  a  load  of 
rock  from  a  wooden  deck  scow,  not 
generally  known  to  river  contractors  in 
inany  parts  of  this  country,  was  originated 
«ome  time  ago  by  one  of  the  Porter  Broth- 
ers, associated  with  Foley  Bros.,  Welch, 
Stewart  &  Farquier  in  the  construction  of 
the  Halifax  ocean  terminals.  The  method, 
-now  being  used  on  that  contract,  consists 
of  loading  the  scow  with  a  list,  towing  it 
to  the  dumping  place,  opening  a  valve  and 
billing  the  hull  partly  full  of  water.  As 
the  hull  fills,  the  water  runs  to  the  low 
side  and  increases  the  list  until  the  load 
begins  to  slide.  The  .scow  then  shakes 
itself  free  of  its  burden  and  rights  up.  It 
«an  be  siphoned  out  by  the  tug  on  the  re- 


must  govern  the  choice  of  system  to  a  very 
large  degree,  the  writer  has  found  that  a 
judicious  combination  of  both  methods  may 
usually  be  used  to  a  very  good  advantage. 

It  is  possible  to  get,  at  least  through  the 
Canadian  Explosives,  Ltd.,  or  the  Nobel's 
of  Glasgow,  Scotland,  an  electric  igniter  to 
fire  time  fuses  in  circuit  with  electric  det- 
onators of  the  match-head  type.  Thus  the 
cut  may  be  loaded  with  electric  detonators 
and  the  side  rounds,  breakdown  holes  and 
line  holes  may  be  loaded  with  electrically 
ignited  time  fuses.  By  using  the  electric 
igniters  the  time  fuses  may  be  cut  very 
short,  from  2  in.  long  up,  thus  practically 
eliminating  the  danger  of  cut  off  holes  and 
very  much  expediting  the  time  required  for 
blasting.  Where  the  rock  is  very  hard  and 
tough,  so  that  the  cut  holes  do  not  always 
break  to  the  bottom,  it  is  usually  wise  to 
fire  the  cut  first  independently.  Then  if  a 
second  charge  is  necessary  it  may  be  con- 
nected up  with  the  time  fuses  and  the  re- 
mainder of  the  heading  holes  ignited  when 
the  second  cut  shot  is  fired. 

By  using  the  time  fuses  around  the  cut 
the  inside  holes  may  be  fired  first  in  proper 
rotation  for  the  most  economical  use  of 
powder.  By  placing  the  longest  fuses  in 
the  two  bottom  corner  holes  these  will  ex- 
plode last,  throwing  the  muck  back  from 


the  face.    This  very  much  expedites  setting 
up  the  drills  after  the  blasting. 

The  electrically  ignited  time  fuses  were 
also  used  in  the  break-ups  from  the  bottom 
heading  of  the  Mount  Royal  tunnel  in 
Montreal  with  equal  success.  There  a  great 
many  lightly  charged  holes  had  to  be  fired 
in  definite  and  regular  sequence.  In  none 
of  this  work  has  the  writer  had  any  serious 
accidents  or  delays  from  the  use  of  this 
method  of  shooting. 


Pipe  Piles  Cut  Off  While  Platform 
is  Hung  from  Them 

By  ALEX.  P.  CRARY 
Ancon,  Canal  Zone 

A  WORKING  PLATFORM  hung  with 
hooks  from  the  tops  of  14-in.  pipe 
piles  21  ft.  apart  was  supported  while  the 
piles  were  cut  off  and  concreted  by  first 
burning  a  hole  in  each  pipe  at  cut-off  grade 
with  an  oxy-acetylene  torch.  Other  hooks 
were  then  slipped  into  these  holes  and  the 
load  of  the  platform  transferred  to  them, 
after  which  the  top  hooks  were  removed 
and  the  piles  cut  off  at  the  proper  eleva- 
tion with  the  torch.  The  stringers  of  this 
platform,  which  may  be  seen  in  the  accom- 
panying photograph,  were  set  as  fast  as  the 
piles  were  driven.  They  were  carried  out 
along  the  platform  and  a  rope  and  S-hook 
attached  to  each  end.  As  soon  as  the  ad- 
vance bent  was  driven  the  outer  end  of 
each  stringer,  carrying  a  man,  was  raised 
to  the  top  of  the  next  pile,  over  which  the 
hook  was  caught,  and  the  stringer  low- 
ered till  the  line  held  it.  The  back  ends 
of  the  stringers  were,  of  course,  handled 
from  the  platform.  The  writer  was  con- 
tractor for  the  job  on  which  this  was  done, 
that  of  constructing  a  landing  stage  for 
the  quarantine  station  at  Balboa,  Canal 
Zone.  Other  features  of  the  work,  of 
which  Rear  Admiral  H.  H.  Rousseau,  en- 
gineer of  terminal  construction,  had  general 
charge,  were  described  in  this  section  of 
the  Engineering  Record  for  Dec.  25,  1915, 
page  801,  and  Jan.  1,  1916,  page  27. 


PLATFORM  BEFORE  PILES  WERE  CUT  OFF 
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NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Ninety -Year -Old  Dam  Re- 
moved on  Completion  of 
New  Structure 

Old  Landmark  on  the  Hudson  River  at  Troy 

Makes  Way  for  New  22,000-Yd.  Concrete 

Power  and  Navigation  Dam 

The  completion  of  the  new  government  dam 
across  the  Hudson  River  at  Troy,  N.  Y.,  built 
in  connection  with  the  new  tidewater  outlet  of 
the  Barge  Canal,  was  marked  by  the  cutting 
last  week  of  the  first  section  of  the  earth  dike 
behind  which   half   of   the   old   dam   was   torn 
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Flood  Breaks  Concrete  Cofferdam 
at  Rochester,  New  York 

A  flood  on  the  Genesee  River  at  Rochester, 
N.  Y.,  overtopped  at  midnight,  Jan.  2,  the  6-ft. 
concrete  cofferdam  behind  which  the  rock  bed 
of  the  river  was  being  deepened  on  one  side, 
and  carried  out  150  ft.  of  the  wall.  The  work 
of  lowering  the  rock  channel  of  the  Genesee 
River  6  ft.  for  %  mile  above  the  upper  falls 
in  the  heart  of  the  city  is  being  carried  on  un- 
der contract  by  the  Shongo  Construction  Com- 
pany. A  concrete  center  wall  was  built  in  the 
river,  3  ft.  8  in.  thick  at  the  bottom,  1  ft.  6  in. 
at  the  top  and  6  ft.  high,  surmounted  by  12-in. 
flash  boards.  Behind  this  dam  the  east  half 
of  the  river  bed  was  pumped  dry  and  the  rock 
excavation  attacked  with  drills,  three  steam 
shovels  and  four  channelling  machines.  The 
channel  left  west  of  the  dam  was  100  ft.  wide. 

About  8000  sec.  ft.  was  flowing  when  the 
center  wall  was  overtopped,  according  to  in- 
formation received  from  John  F.  Skinner,  prin- 
ciple assistant  to  the  city  engineer  of  Roches- 
ter. Approximately  150  ft.  of  the  wall  broke 
into  several  sections  and  slid  forward  without 
overturning.  Besides  the  heavier  plant,  three 
motor-driven  pumps  and  six  drills  were  in  the 
excavation  at  the  time,  but  all  the  drills  and 
two  of  the  pumps  were  gotten  out.  The  other 
pump  and  1000  ft.  of  standard-gage  track  were 
lost,  and  one  workman  came  near  being  carried 
over  the  falls,  which  are  98  ft.  high.  The 
heavier  plant  is  still  in  sight  in  the  water, 
which  on  Jan.  5  was  receding. 
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BLAST  THAT   CUT  SECTION  OF  EARTH  DIKE 

out  and  the  blasting  five  days  later,  on  Dec.  31, 
of  a  channel  through  the  remaining  section  of 
the  dike.  The  old  state  dam,  a  short  distance 
below  the  new  structure,  has  marked  the  head 
of  tidewater  on  the  Hudson  River  since  1825. 
Between  it  and  the  new  dam,  which  raises  the 
pool  level  2  ft.  above  the  crest  of  the  old  dam 
and  provides  deep  water  up  to  the  eastern 
terminus  of  the  State  Barge  Canal,  remained 
a  pool,  the  head  of  which  on  the  old  dam 
varied  from  about  2  to  15  feet,  according  to 
tide  and  floods.  The  cutting  of  the  earth  dike, 
built  to  protect  the  floating  plant  from  a  rush 
of  water  while  the  western  half  of  the  old 
structure  was  being  removed,  has  now  lowered 
the  pool  and  will  ultimately  bring  tidewater 
to  the  foot  of  the  new  dam. 


(Continued  to  page  64,  first  column) 


Worst  Wind  Storm  in  Twenty-six 
Years  Visits  San  Francisco 

On  the  night  of  Jan.  2  San  Francisco  was 
visited  by  the  worst  wind  storm  in  twenty-six 
years.  Although  no  extremely  heavy  loss  cen- 
tered at  any  one  point,  damage  was  general 
throughout  the  entire  bay  region.  Of  the 
140,000  lines  of  the  Pacific  Telephone  &  Tele- 
graph Company,  1500  were  out  of  commission, 
it  is  reported. 

Public  buildings  suffered  an  estimated  dam- 
age of  $15,000.  Street  railway  service  in  out- 
lying districts  was  stopped  by  landslides,  inun- 
dations and  drifting  sand.  The  interurban 
schedules  of  the  Southern  Pacific  were  de- 
ranged by  washouts  and  fallen  trees. 

One  man  was  killed  and  others  injured  in 
San  Francisco  by  falling  signs.  Other  casual- 
ties were  reported  from  suburban  points  due 
to  drowning  in  the  floods  that  followed  the 
heavy  rain.  Watsonville  reported  a  3.5-in. 
rainfall  and  a  fall  of  4.6  in.  was  reported  at 
Oroville. 

The  Spring  Valley  Water  Company  reports 
that  the  quantity  of  stored  water  is  now 
4,000,000,000  gallons  greater  than  last  year  at 
this  time. 


Engineer  Is  Appointed  New 

York  State  Public  Service 

Commissioner 

Henry  W.  Hodge,  Whose  Firm  Designed  Singer 

Tower  and  Duluth  &  Superior  Bridge, 

to  Succeed  Robert  C.  Wood 

Henry  W.  Hodge,  consulting  engineer,  of 
New  York  City,  has  been  appointed  a  member 
of  the  Public  Service  Commission  of  the  First 
District,  New  York  State,  succeeding  Robert 
C.  Wood,  resigned.  Mr.  Hodge  has  been  en- 
gaged in  engineering  work  for  34  years.  The 
firm  of  Boiler,  Hodge  &  Baird,  149  Broadway, 
New  York  City,  of  which  he  has  been  senior 
member  since  1912,  desig^ned  many  of  the 
largest  bridges  and  buildings  in  the  country, 
among    them    being   the    Duluth    &    Superior 


HEADGATES,  WEST  SPILLING  AND  END  OF  LOWER  GUIDE  OF  NEW  DAM  AT  TROY 


NEWLY    APPOINTED    PUBLIC    SERVICE 
COMMISSIONER  HENRY  W.  HODGE 

Bridge,  the  cantilevers  across  the  Mononga- 
hela  and  Ohio  rivers  at  Pittsburgh  and  Steu- 
benville,  Ohio,  and  the  Singer  tower  and  Met- 
ropolitan tower  in  New  York  City.  As  a 
commissioner  for  the  state  of  New  York  he 
passed  upon  the  original  design  of  the  Black- 
well's  Island  and  Manhattan  bridges  in  New 
York  City.  Later  he  was  again  appointed  to 
pass  upon  the  carrying  capacity  of  the  former 
structure.  He  also  served  the  Canadian  gov- 
ernment as  consulting  engineer  on  the  new 
design  of  the  Quebec  Bridge. 

He  was  bom  in  Washington,  D.  C,  in  1865 
and  received  his  early  education  at  Charles  B. 
Young's  private  school  in  that  city.  He  took 
up  engineering  work  in  1881  as  a  member  of 
the  field  force  on  surveys  of  various  branch 
lines  of  the  Chesapeake  &  Ohio  Railroad  in 
West  Virginia  under  O.  A.  Veasey.  In  1882 
he  entered  the  Rensselaer  Polytechnic  Insti- 
tute, from  which  he  was  graduated  as  a  civil 
engineer  in  1885.  He  then  became  one  of  the 
assistant  engineers  of  the  Phoenix  Bridge 
Company  of  Phoenixville,  Pa.,  where  he  re- 
maited  until  1891,  when  he  became  chief  en- 
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g^eer  of  the  Union  Iron  Works,  New  York 
City,  engaged  in  steel  building  construction. 
In  1893  he  resigned  from  that  office  to  engage 
in  private  practice.  He  became  assistant  to 
Alfred  P.  Boiler,  in  charge  of  bridge  design 
and  construction,  in  1895,  and  a  partner  in  the 
firm  of  Boiler  &  Hodge  in  1899.  In  1912  the 
firm  was  enlarged  by  the  admission  of  Howard 
C.  Baird,  and  the  name  changed  to  Boiler, 
Hodge  &  Baird.  Mr.  Boiler  died  in  the  latter 
part  of  1912,  and  Mr.  Hodge  became  senior 
member. 

Large  Structures  for  Which  Mr.  Hodge's  Firm 
Has  Been  Engineer 

The  firm  has  been  engineer  for  some  of  the 
largest  bridges  and  buildings  in  the  country, 
among  others  being  the  Duluth  &  Superior 
Bridge,  the  cantilevers  across  the  Mononga- 
hela  and  Ohio  riveis  at  Pittsburgh  and  Steu- 
benville  for  the  Wabash  Railway,  the  Munici- 
pal Bridge  across  the  Mississippi  River  for 
the  city  of  St.  Louis,  the  bridges  across  the 
Connecticut  River  at  Hartford,  Saybrook  and 
East  Haddam  for  the  state  of  Connecticut; 
the  Singer  tower,  the  Metropolitan  tower  and 
many  other  large  structures.  The  Central 
Bridge,  Melrose  Avenue  Viaduct,  Riverside 
Drive  Viaduct  at  96th  Street  and  the  pro- 
posed steel  arch  to  cross  Spuyten  Duyvil 
Creek  on  the  proposed  extension  of  Riverside 
Drive  are  among  the  structures  designed  by 
Mr.  Hodge's  firm  for  New  York  City.  It  has 
also  been  retained  by  the  United  States  gov- 
ernment, by  several  states  and  many  cities, 
and  is  engineer  for  all  structures  on  the  Na- 
tional Lines  of  Mexico  as  well  as  for  bridges 
in  Hayti,  Peru,  Bolivia,  Brazil  and  other  for- 
eign countries. 

Mr.  Hodge  served  as  a  commissioner  ap- 
pointed by  the  State  of  New  York  to  pass 
upon  the  original  design  of  the  Blackwells 
Island  Bridge  in  New  York  City,  and,  later, 
was  again  appointed  to  make  a  report  on  the 
carrying  capacity  of  the  structure.  He  was 
also  appointed  a  commissioner  to  pass  upon 
the  original  design  of  the  Manhattan  Bridge. 
He  served  the  Canadian  government  as  con- 
sulting engineer  on  the  new  design  for  the 
Quebec  Bridge.  At  present  he  is  consulting 
enpneer  to  the  New  York  and  New  Jersey 
Interstate  Bridge  &  Tunnel  Commission  on  the 
proposed  3000-ft.  suspension  bridge  across  the 
North  River  at  Fifty-seventh  Street. 

He  is  a  member  of  the  council  of  the 
American  Institute  of  Consulting  Engineers,  a 
director  of  the  American  Society  of  Civil  En- 
gineers, a  member  of  the  Institute  of  Civil 
Engineers  of  Great  Britain,  the  Canadian  So- 
ciety of  Civil  Engineers  and  the  Railroad  Club. 


Second  Annual  Arizona  Irrigation 
Congress  to  be  Held  Jan.  15 

The  second  annual  Arizona  Irrigation  Con- 
gress will  be  held  at  the  University  of  Ari- 
zona, Jan.  15. 


vertisers  in  the  Engineering  Record  and  the 
three  other  papers  it  controls  the  most  efficient 
service  which  it  is  possible  to  render. 


H.  E.  Cleland  Joins  McGraw  Pub- 
lishing Company's  Staff 

It  is  a  pleasure  for  the  McGraw  Publishing 
Company  to  announce  that  H.  E.  Cleland  will 
join  its  staff  Jan.  10.  Mr.  Cleland's  long  ex- 
perience, proven  ability  and  brilliant  service 
as  advertising  manager  and  manager  of  the 
Service  Department  of  the  Hill  Publishing 
Company  are  well  known  and  fully  appreciated 
by  advertisers  in  the  engrineering  field.  His 
acquisition  is  further  evidence  of  the  McGraw 
Publishing   Company's  desire  to   give   to   ad- 
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GENERAL  WRECKAGE  OF  SPOKANE  BRIDGE  FAILURE 

Two  trolley  cars  fell  with  the  bridge;  one.  how- 
ever, is  still  supported  by  the  end  abutment.  Six 
lives  were  crushed  out  by  the  falling  upper  chord 
striking  the  car  seen  with  seats  exposed  in  the 
center  of  the  picture. 


Memphis  Bridge  Falsework  for 
Fixed  Span  Still  Holds 

Although  two  more  bents  of  the  falsework 
between  piers  3  and  4  and  one  bent  of  the 
fixed  span  falsework  of  the  Harahan  Bridge 
over  the  Missisippi  River  went  out  on  Dec. 
29,  following  the  fourteen  bents  which  were 
washed  out  on  Dec.  23  and  one  on  Dec.  25,  at 
last  reports  the  adjacent  fixed  span  was  still 
safe  and  the  balance  of  its  falsework  in  place. 
The  pictures  on  the  opposite  page  show  the 
bridge  before  and  after  the  failure  which  re- 
sulted not  only  in  the  loss  of  over  100  of  the 
track  stringers  being  used  temporarily  for  the 
traveler  runway  and  some  lower  chord  mem- 
bers, but  also  the  traveler,  four  donkey  engines 
and  other  erection  equipment. 

The  pile  bents  each  contained  thirty-two 
piles  ranging  from  84  to  91  ft.  in  length,  upon 
which  the  12  x  12-in.  timber  legs  of  the  false- 
work rested,  the  height  being  about  65  ft.  A 
total  number  of  nineteen  bents  were  in  place 
in  the  604  ft.  between  piers  3  and  4,  and  on 
Dec.  29  only  two  bents  were  still  standing. 
This  falsework  was  to  carry  the  travelers  and 
the  semi-suspended  span  on  the  west  or  Ar- 
kansas end. 

The  bridge,  which  is  a  cantilever  structure, 
was  described  in  Engineering  Record  of  Nov. 
8,  1913,  page  516.  Owing  to  unprecedented 
high  water  during  the  summer,  erection  of 
the  621-ft.  fixed  span  and  the  west  span  could 
not  be  begun  until  the  middle  of  September. 
In  order  to  complete  the  work  without  un- 
necessary delay  it  was  therefore  necessary 
to  use  falsework  in  both  openings.  The  exces- 
sive rise  in  the  Mississippi  the  latter  part  of 
December  resulted  in  a  river  stage  of  28.2  ft. 
on  Dec.  24,  32.2  ft.  on  Dec.  29,  and  34.6  ft.  on 
■Jan.  4.  A  great  amount  of  driftwood  accumu- 
lated behind  the  falsework.  The  entire  bridge 
had  been  erected  except  the  two  186-ft.  canti- 
lever arms,  the  418-ft.  semi-suspended  span 
and  one-half  of  the  418-ft.  suspended  span. 

This  bridge  is  being  fabricated  and  erected 
b;^  the  Pennsylvania  Steel  Company  of  Steel- 
ton,  Pa.,  for  the  Arkansas  and  Memphis  Rail- 
way Bridge  and  Terminal  Company.  Ralph 
Modjeski  of  Modjeski  and  Angier,  Chicago, 
is  the  designing  engineer.  Thomas  Earle, 
vice-president  of  the  Pennsylvania  Steel  Com- 
pany, kindly  furnished  the  photographs  with 
the  above  information,  through  the  courtesy 
of  Mr.'  Modjeski. 


WRECK  OF  DIVISION    STREET  BRIDGE    IN  SPOKANE,  WASHINGTON  BROKEN  LOWER  CHORD  EYEBARS    THAT  CAUSED  THE  FAILURE 

Description  of  this  bridge  failure  Is  given  In  last  week's  Issue  of  the  Engineering  Record,  page  29,  and  In  the  editorial  in  this  issue  on  page  35. 


Memphis  Bridge  Before  and  After  Accident 


VIEW  OF  FALSEWORK  BETWEEN  PIERS  3  AND  4  TAKEN.  FROM  THE  WEST  SHORE  DEC.  19  SHOWS  EKECTION  EQUIPMENT 


VIEW  TAKEN  DEC.  29  SHOWS  WRECKAGE  OF  FALSEWORK  BETWEEN  PIERS  3  AND  4-ONE  BENT  GONE  UNDER  FIXED  SPAN 
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Ninety- Year-Old  Dam  Removed  on 
Completion  of  New  Structure 

(Continued  from  Page  61,  First  Column) 

The  new  concrete  dam,  which  is  of  solid  sec- 
tion, runs  from  a  series  of  headg-ates  on  the 
west  bank  to  a  navigation  lock  on  the  east 
bank.  The  headgrates  will  be  leased  to  the 
highest  bidder  for  the  purpose  of  utilizing 
them  for  a  hydroelectric  power  plant.  The 
lock  is  the  same  width,  45  ft.,  as  those  of  the 
Bar^  Canal,  but  is  about  520  ft.  long  be- 
tween its  upper  and  lower  mitering  steel 
^tes.  About  one-half  of  the  spillway  is  con- 
structed on  a  considerable  skew  with  the 
river,  and  runs  for  some  600  ft.  from  the  head- 
gates,  opposite  the  lower  guide  wall,  to  a  point 
opposite  the  middle  of  the  lock.  Its  crest  is 
•bout  4  ft.  above  th{it  of  the  old  dam.  It  was 
built  complete  in  a  large  wooden  cofferdam 
during  the  season  of  1914.  The  second  section 
of  the  dam,  which  is  also  about  600  ft.  in 
lengrth,  extends  from  the  north  end  of  the 
first  spillway  straight  across  the  river  to  the 
lock,  and  has  a  crest  2  ft.  lower  than  that  of 
the  first  spillway.  It  also  was  built  in  a  sin- 
gle cofferdam  of  steel  sheet  piling,  and  was 
completed  in  the  season  just  closed.  This  cof- 
fer was  made  by  driving  isolated  circular 
pockets  or  anchor  cylinders,  part  up-stream 
and  part  down-stream  from  the  site  of  the 
dam. 

Original  Plan  for  New  Dam  Modified 

The  original  plan  contemplated  ten  of 
chese  cylinders,  spaced  from  about  30  ft.  to 
•bout  130  ft.  clear  distance,  but  owing  to  the 
constantly-recurring  high  water  their  loca- 
tions had  to  be  modified  somewhat.  Between 
each  of  these  pockets  was  set  up  on  the  river 
bed,  without  being  driven,  a  single  line  of 
steel  piling,  held  together  by  the  interlocks  of 
the  piles,  and  depending  on  the  mass  of  the 
banking  for  stability.  The  cofferdam  was 
therefore  heavily  banked  inside  with  dredged 
material,  and  a  bank  sloping  down  from  the 
water  line  was  placed  outside  to  increase  the 
wat«rtightness.  The  deepest  excavation  close 
enough  to  the  coffer  banking  to  produce  an 
effective  head  equal  to  its  depth  was  about 
33  ft.  below  the  upstream  pool  level,  and  the 
deepest  water  in  which  any  portion  of  the 
cofferdam  was  built  was  about  28  ft.  Each 
of  the  two  sections  of  the  main  dam  was  built 
in  a  single  season,  little  trouble  being  experi- 
enced with  floods  during  the  first  season,  but 
much  during  the  second  season.  The  lock 
which  contains  about  45,000  cu.  yds.  of  con- 
crete, as  compared  with  22,000  cu.  yds.  for  the 
dam  and  headgates,  was  under  construction 
for  two  years,  counting  from  the  time  of  com- 


FIRST  BREAK  IN  DIKE,  CORNERS  OF  WHICH  WERE  PROTECTED  WITH  SHEET  PILING 


mencing  work  upon  its  cofferdam,  and  the  lat- 
ter had  to  be  flooded  a  number  of  times.  The 
walls  of  the  lock  are  about  10  ft.  higher  than 
the  low  crest  of  the  dam.  Although  the  maxi- 
mum flood  stage  expected,  about  30  ft.  above 
low  water,  will  submerge  them,  navigation 
will  not  have  to  be  suspended  except  for  short 
periods,  as  extreme  high  water  during  the  sea- 
son of  traffic  is  very  rare. 

Old   Dam    Timber   Crib   Structure 

The  old  dam  was  a  timber  crib  structure 
filled  with  stone  and  having  timber  decks 
which  sloped  down  and  up  stream.  Its  abut- 
ment on  the  west  end  was  also  of  stone  and 
timber,  and  rested  upon  the  shale  rock.  The 
old  lock  on  the  east  bank,  also  built  upon  rock, 
was  of  ashlar  masonry  with  timber  guide  walls 
and  gates.  The  structure  had  been  patched 
repeatedly,  and  the  lock  itself  now  contains 
some  concrete.  The  first  half  of  the  1000-ft. 
dam  was  removed  chiefly  by  derrick  boats 
with  orangepeel  buckets  behind  the  protec- 
tion of  the  earth  dike  referred  to.  During  the 
removal  two  other  dams  were  uncovered,  with 
their  crests  immediately  below  that  of  the 
present  dam.  The  lowest  dam  had  its  crest 
some  2  or  3  ft.  above  tide,  and  the  second 
dam  had  its  crest  about  4  ft.  higher.  The 
timbers  of  both  of  these  dams  were  fastened 
together  with  hardwood  pins,  and  some  of  the 
sticks  were  18  in.  square.  Remains  of  old 
breaks,  such  as  masses  of  displaced  sheathing 
and  cribs  lying  on  their  sides  in  the  body  of 
the  dam,  also  came  to  light.  The  east  half  will 
also  be  dredged  out  behind  earth  dikes  of  much 
less  height. 


The  Troy  lock  and  dam  has  been  built  under 
the  direction  of  the  Corps  of  Engineers, 
U.  S.  A.,  Col.  William  M.  Black  being  in  gen- 
eral charge  of  the  district.  All  the  work  was 
carried  out  by  Government  forces  under  the 
local  direction  of  Major  M.  J.  McDonough, 
Corps  of  Engineers,  with  D.  A.  Watt  as 
principal  assistant  engineer  and  J.  J.  Mc- 
Cabe  junior  engineer  in  charge  of  Troy. 


Photos  of  City  College  Stadium 

In  the  article  describing  the  new  concrete 
stadium  for  the  College  of  the  City  of  New 
York,  published  in  last  week's  issue,  credit 
should  have  been  given  to  the  American  Archi- 
tect for  the  copyrighted  photographs  of  the 
structure.  The  fact  that  the  pictures  which 
the  Engineering  Record  received  lacked  the 
usual  copyright  mark  and  carried  no  other 
information  which  indicated  that  acknowledge- 
ment of  their  source  was  due  was  responsible 
for  this  omission. 


Time     Extended      for      Liability 
Insurance  Premium  Payments 

The  State  Insurance  Fund  Board  has  ex- 
tended the  time  for  payment  of  premiums  for 
liability  insurance  in  the  state  fund  until  Jan. 
15.  Hundreds  of  contractors  throughout  the 
state  have  taken  out  insurance  in  the  fund  to 
protect  themselves  under  the  workmen's  com- 
pensation act.  Many  of  the  contractors  how- 
ever, continue  to  take  out  insurance  in  the  old 
line  companies. 


INTEKIOB  OP  TROY   LOCK   SHOWN    AT   LEFT   JUST   BEFORE   FINAL  FLOODING — RIGHT  VIEW  SHOWS  COMPLETED  SECTION  OF  MAIN  DAM 
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Grenville  Mellen  Dodge  Dead 

General  Grenville  Mellen  Dodge,  builder  of 
the  Union  Pacific  Railroad  and  honorary  mem- 
ber of  the  American  Society  of  Civil  Engi- 
neers, died  at  Council  Bluffs,  Iowa,  Jan.  3.  He 
was  born  at  Danvers,  Mass.,  in  1831  and  was 
educated  at  Captain  Partridge's  Military 
Academy  and  Norwich  University  in  Vermont, 


Railroad  Builder  and  Last  Surviving 
Civil  War  Corps  Commander  Dies 


GENERAL  GRENVILLE  MELLEN  DODGE 


receiving  the  degree  of  civil  engineer  from 
the  latter  in  1850.  His  first  engineering  ser- 
vice was  with  the  Illinois  Central  Railroad, 
the  Rock  Island  lines  and  on  the  survey  for 
the  Union  Pacific.  He  served  through  the  Civil 
War  as  colonel  of  volunteers,  brigadier-gen- 
eral and  major-general  successively,  being 
promoted  on  each  occasion  for  distinguished 
service.  While  in  command  of  the  District  of 
the  Mississippi  he  built  the  Mississippi  &  Ohio 
Railroad. 

Ajfter  the  war  he  was  appointed  chief  en- 
gineer of  the  Union  Pacific  Railroad,  then  in 
the  course  of  construction.  In  this  work  he 
was  frequently  hampered  by  attacks  of  hostile 
Indians. 

In  1870  he  became  chief  engineer  of  the 
Texas  &  Pacific,  in  which  oflSce  he  remained 
ten  years.  Later  he  was  retained  as  consult- 
ing engineer  on  the  St.  Gothard  tunnel  and 
the  planning  of  the  Black  Forest  Railway  in 
Europe.  He  was  elected  an  honorary  member 
of  the  American  Society  of  Civil  Engineers  in 
the  early  part  of  last  year. 


Urge  Schoharie  Addition  to 
Catskill  Water  Supply 

Merchants'  Association  of  New  York  Recom- 
mends Immediate  Action  on  Project  for 
250,000,000  Gallons  Daily 

Basing  its  action  upon  a  report  by  Henry 
R.  Towne  of  the  Yale  &  Towne  Manufacturing 
Company,  chairman  of  its  committee  on  water 
supply,  the  Merchants'  Association  of  New 
York  on  Jan.  4  adopted  resolutions  in  favor  of 
the  immediate  extension  of  the  Catskill  water 
supply  system  to  the  Schoharie  watershed. 
Thus  far  the  Board  of  Water  Supply  has  di- 
rected the  efforts  to  the  development  of  the 
Esopus  watershed,  where  the  great  Ashokan 
reservoir  is  located.  From  this  source  the 
estimated  daily  yield  is  250,000,000  gal.  and 
the  works  for  delivering  this  amount  to  New 
York,  including  dams,  aqueducts,  pipe  lines 
and  connections  to  the  existing  distribution 
system,  are  practically  completed  and  ready 
for  the  "tuning-up"  process  prior  to  the  plac- 
ing of  the  system  in   regular  service. 

The  Catskill  project,  however,  contemplated 
a  daily  supply  of  500,000,000  gal.,  and  of  this 
amount  the  Schoharie  project,  with  a  drain- 
age area  of  228  sq.  mi'.es  was  counted  upon 
to  yield  about  250,000,000  gal.,  at  a  cost  of 
$22,000,000;  the  estimated  time  required  for 
its  completion  is  8  years.  The  Schoharie 
works  involve  a  large  dam  and  reservoir  at 
Prattsville  and  a  10-mile  tunnel  connection 
with  the  Ashokan  reservoir. 

The  Merchants'  Association  report  bases 
its  plea  for  the  immediate  construction  of 
the  Schoharie  unit  of  the  Catskill  project  upon 
the  following  statistics  of  water  consumption 
and  available  supply:  The  present  safe  de- 
livery from  all  existing  sources  is  550,000,000 
gal.  daily,  the  population  in  1915  being  esti- 
mated at  5,200,000.  With  250,000,000  gal. 
added  from  the  first  installment  of  the  Catskill 
supply  a  total  of  800,000,000  gal.  daily  would 
be  available,  but  of  this  quantity,  according 
to  the  report,  only  the  yields  of  the  Croton 
and  Catskill  watersheds,  aggregating  550,- 
000,000  gal.,  should  be  considered.  This  would 
eliminate  the  present  yields  from  municipal 
and  private  works  in  all  of  the  city  boroughs 
except  Manhattan.  To  make  up  this  defi- 
ciency, the  report  states,  the  250,000,000  gal. 
daily  from  the  Schoharie  shed  is  imperative 
to  meet  the  consumption  of  800,000,000  gal. 
daily  in  the  year  1921. 

The  report  characterizes  as  illogical  the  sug- 
gestion that  the  new  Catskill  work  be  taken 
from  the  Board  of  Water  Supply  and  turned 
over  to  the  Department  of  Water  Supply,  Gas 
and  Electricity.  Mr.  Towne  says  in  conclu- 
sion: 

"Viewed  from  every  side  and  from  every 
angle,  the  question  at  issue  appears  to  admit 
of  but  one  satisfactory  solution,  namely,  that 


the  city  should  now  authorize  the  planning 
and  undertaking  of  the  work  needed  to  utilize 
the  Schoharie  watershed  aa  an  additional 
source  of  supply,  and,  before  this  becomes 
available,  should  also  undertake  the  work  of 
completing  the  Catskill  aqueduct  to  make  avail- 
able its  full  capacity  of  500,000,000  gal.  daily, 
and  should  intrust  the  execution  of  the  work 
thus  implied  to  the  present  Board  of  Water 
Supply,  created  expressly  for  this  purpose. 
Its  honorable,  efHcient  and  honest  administra- 
tion in  the  past,  under  which  the  city  has 
wisely  and  safely  invested  the  great  sum  of 
$160,000,000,  constitutes  the  best  possible 
guaranty  that  like  conditions  of  skillful  plan- 
ning, efflcient  execution  and  honest  manage- 
ment will  prevail  until  the  last  unit  of  the 
great  work  has  been  completed.  Then,  and 
not  until  then,  should  the  operation  and  up- 
keep of  the  great  system  be  transferred  from 
its  builders  to  the  care  of  the  proper  city  de- 
partment." 

The  Board  of  Estimate  and  Apportionment 
will  hold  a  hearing  on  the  Schoharie  proposal 
Jan.  18. 


Greater  Caution  Shown  in  Avoid- 
ing Overproduction  of  Cement 

An  estimate  of  Portland  cement  produced 
in  the  United  States  in  1915,  just  made  by  Er- 
nest F.  Burchard  of  the  United  States  Geologfi- 
cal  Survey,  indicates  that  the  shipments  from 
the  mills  amounted  to  86,624,500  barrels,  as 
compared  with  86,437,956  barrels  in  1914,  and 
that  the  production  was  about  85,732,000  bar- 
rels, as  compared  with  88,230,170  barrels  in 
1914. 

The  stocks  of  finished  cement  at  the  mills 
were  about  11,583,000  barrels,  as  compared 
with  12,893,863  barrels  in  1914.  The  slight 
decrease  in  production  and  the  considerable  de- 
crease in  stock  is  thought  to  indicate  greater 
caution  in  the  industry,  which  in  the  preceding 
few  years  showed  a  tendency  toward  overpro- 
duction. 


Storm    Does    Heavy    Damage   to 
Wires  in  Pennsylvania 

The  sleet  and  ice  storm  of  Dec.  29  and  30 
did  heavy  damage  to  electric  wires  and  poles 
in  Pennsylvania.  The  property  of  the  Bell 
Telephone  Company  and  the  Western  Union 
Telegraph  Company  suffered  considerably, 
poles  going  down  under  the  great  weight  of 
the  ice  frozen  on  the  wires  for  hundreds  of 
rods  at  a  stretch.  Harrisburg  suffered  more 
than  most  cities  in  the  East  from  wire 
trouble. 

All  poles  on  the  north  side  of  the  Pennsyl- 
vania Railroad  yards  at  .Enola  were  broken 
off  and  the  trunk  lines  of  the  Bell  Company 
and  the  Western  Union  to  the  West  were 
thrown  out  of  service. 


New  Business  Manager  of  Engi- 
neering Record  Appointed 

L.  W.  Seeligsberg  has  been  appointed  busi- 
ness manager  of  the  Engineering  Record,  suc- 
ceeding A.  B.  Gilbert,  who  will  devote  his  time 
to  the  circulation  and  searchlight  depart- 
ments. Mr.  Seeligsberg  is  a  graduate  of 
Stevens  Institute  of  Technology  where  he  re- 
ceived his  degree  in  mechanical  engineering  in 
1896.  For  a  number  of  years  he  has  directed 
the  work  of  the  copy  service  department  of 
the  McGraw  publications  and  for  a  year  was 
the  Engineering  Record's  advertising  repre- 
sentati^  in  charge  of  the  Philadelphia  terri- 
tory. His  long  and  well-rounded  experience 
in  sales  promotion  and  publicity  work  in  the 
engineeriijg  field  makes  him  particularly  well 
fitted  for  Ihis  new  duties. 


POLES  DOWN  FOR  NEARLY  A  MILE  AT  A  STRETCH   NEAR  SHIREMANSTOWN,   PA. 
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Smith,  Hauser  &  Mac  Isaac  Organ- 
ize Underpinning  Department 

With  practically  all  of  its  difficult  underpin- 
ning and  foundation  work  on  the  William 
Street  section  of  New  York's  new  subway  sys- 
tem completed  the  firm  of  Smith,  Hauser  & 
Mac  Isaac,  Inc.,  of  New  York  City,  has  decided 
to  capitalize  its  experience  in  this  field  by 
maintaining  its  present  underpinning  organi- 
zation as  a  special  permanent  department  of 
the  company,  which  is  now  prepared  to  under- 
take contracts  for  subsurface  work  in  any 
part  of  the  country.  The  William  Street  sub- 
way extends  through  the  heart  of  the  city's 
financial  district  and  is  flanked  by  skyscrapers 
representing  many  millions  in  property  values. 
These  conditions  necessitated  unusual  care  in 
the  underpinning  operations,  and  special  meth- 
ods were  developed  for  safely  transferring  the 
building  loads  from  old  to  new  foundations, 
the  latter  involving  the  use  of  steel- jacketed 
concrete  piles,  the  casings  of  which  were  put 
down  in  1  or  2-ft.  sections.  Among  the  build- 
ings which  had  to  be  supported  alongside  of 
the  subway  excavation  were  the  New  York 
Cotton  Exchange,  the  National  City  Bank,  the 
Kuhn-Loeb  Building,  the  Bank  of  New  York 
and  the  Bank  of  America. 

The  unusual  extent  of  the  underpinning 
work  in  connection  with  the  subway  construc- 
tion called  for  a  large  force  of  highly  trained 
specialists  and  these  men,  now  that  the  Wil- 
liam Street  work  is  nearly  finished,  will  form 
the  nucleus  of  Smith,  Hauser  &  Mac  Isaac's 
newly  created  underpinning  and  foundation 
department.  In  its  future  operations  the  de- 
partment will  have  the  benefit  of  general 
supervision  by  Lazarus  White,  the  firm's  man- 
aging engineer,  who  several  years  ago  was 
division  engineer  in  charge  of  the  Rondout 
siphon  tunnel  and  the  city  tunnel  of  the  Cats- 
kill  aqueduct,  and  F.  J.  Mac  Isaac,  member  of 
the  firm. 


Personal  Notes 


H.  J.  Hanmee  has  been  reappointed  city 
eng^ineer  of  Gloversville,  N.  Y. 

J.  L.  P I P  E  B,  resident  engineer  for  the 
California  Highway  Commission,  has  com- 
pleted the  supervision  of  contracts  of  7% 
miles  of  concrete  highway  between  Folsom  and 
White  Rock  in  Sacramento  County  and  has 
been  transferred  to  Placer  County  to  have 
charge  of  the  construction  of  ten  miles  of  con- 
crete highway  between  Lincoln  and  Wheat- 
land. 

Julius  Adles  has  been  appointed  en- 
gineer of  tests  of  the  Bureau  of  Surveys,  De- 
partment of  Public  Works  of  Philadelphia. 
He  was  graduated  from  the  University  of 
Pennsylvania  in  1908,  and  served  there  as  in- 
structor in  civil  engineering  until  1909,  when 
he  was  appointed  instructor  in  charge  of  the 
highway  engineering  course  at  the  University 
of  Washington.  He  entered  the  employ  of  the 
city  of  Philadelphia  in  1912,  and  was  ap- 
pointed assistant  engineer  in  charge  of  ma- 
terial inspection  and  the  inspection  of  asphalt 
paving  plants,  creosoting  plants  and  bitumin- 
ous road  materials  plants  in  1913.  During  the 
summers  of  1908  and  1909  he  was  with  the 
U.  S.  Office. of  Public  Roads  as  civil  engineer 
student,  engaged  in  laboratory  tests  of  high- 
way materials  and  field  work  on  construction 
and,  during  the  summers  of  1910  and  1911, 
he  served  in  the  office  of  the  city  engineer  of 
Seattle,  Wash.,  on  similar  work  and  on  the 
field  investigation  of  local  concrete  materials 
for  the  Cedar  River  dam. 

Harold  O.  Hicks,  formerly  transit- 
man  in  the  track  department  of  the  Cleveland 
Railway  Company,  has  been  appointed  engi- 
neer in  the  division  engineer's  office  of  the 
Public  Service  Railway  at  Camden,  N.  J. 


Carleton  E.  Davis  has  been  re- 
appointed chief  of  the  Bureau  of  Water, 
Philadelphia,  by  Mayor-elect  Smith  of  that  city. 
Mr.  Davis  was  graduated  from  Massachusetts 
Institute  of  Technology  in  1893  and  was  en- 
gaged continuously  in  water  supply  and  water 
power  work  in  the  New  England  States  until 
1900,  when  he  was  appointed  resident  engineer 
in  charge  of  surveys,  plans  and  construction 
of  the  Cedar  Grove  Reservoir,  8  miles  of  60-in. 
riveted  steel  pipe  line  and  3000  ft.  of  pressure 
tunnel  for  the  Board  of  Water  Commissioners 
of  Newark,  N.  J.  From  1904  to  1905  he  was 
engfineer  of  the  waterworks  and  sewers  for 
the  Isthmian  Canal  Comission  at  Panama  and, 
from  the  latter  year  until  1912,  he  served  as 
engineer  in  charge  of  the  reservoir  depart- 
ment of  the  Board  of  Water  Supply  of  New 
York  City  on  the  Catskill  aqueduct  work.  He 
has  been  chief  of  the  Philadelphia  water  bu- 
reau for  about  3%  years. 

John  G.  Rose,  formerly  with  the  Con- 
solidation Coal  Company  on  the  development 
of  its  properties  in  the  Elkhorn  region  in 
eastern  Kentucky,  has  associated  himself  with 
the  Kennicott  Company  of  Chicago  Heights, 
111.  Previous  to  his  work  with  the  Consolida- 
tion Coal  Company,  with  which  he  was  con- 
nected for  about  three  years,  Mr.  Rose  was 
engaged  as  civil,  hydraulic  and  irrigation  en- 
gineer at  Denver,  Col.  In  his  new  connection 
he  will  be  engaged  in  the  design  and  manu- 
facture of  water  softening  and  pressure  filter 
plants. 

Walter  M.  Squires  has  resigned  his 
position  as  deputy  city  smoke  inspector  of 
Cincinnati  to  become  superintendent  of  the 
smoke  abatement   league   of  that   city. 

Charles  M.  Spofford,  consulting 
engineer,  of  Boston,  and  professor  of  civil  en- 
gineering at  the  Massachusetts  Institute  of 
Technology,  has  been  requested  by  Edward 
F.  McSweeney,  chairman  of  the  Directors  of 
the  Port  of  Boston,  to  act  with  Guy  C.  Emer- 
son, consulting  engineer  of  the  Boston  Finance 
Commission,  and  F.  W.  Hodgdon,  engineer  for 
the  board,  as  consulting  engineers  on  the  new 
drydock  being  constructed  in  that  city. 

J.  W.  Shields  has  been  reappointed  city 
engineer   of  Altoona,   Pa. 

Alfred  H.  Hartman,  division  engi- 
neer of  the  Baltimore  Sewerage  Commission, 
will  carry  to  completion  the  work  of  the  com- 
bined storm-water,  low-level  and  high-level 
sanitary  divisions.  Mr.  Hartman  has  been 
connected  with  the  Baltimore  work  since  1906, 
first  as  designing  engineer,  and,  for  the  past 
six  years,  as  division  engineer.  The  storm- 
water  drainage  system,  Jones  Falls  improve- 
ment, .sewage  pumping  station.  Forest  Park 
sewage  disposal  plant  and  the  low-level  sani- 
tary sewerage  system  were  constructed  under 
his  immediate  direction  as  division  engineer. 

J.  F.  Poland  and  R.  E.  Miller 
have  organized  the  Poland-Miller  Company, 
Erie  Building,  Cleveland,  to  conduct  a  general 
engineering  business,  specializing  in  the  de- 
sign and  inspection  of  coal,  coke  and  ore 
handling  machinery,  docks  and  industrial 
plants.  Mr.  Poland  was  formerly  associatad 
with  the  Brown  Hoisting  Machinery  Com- 
pany and  the  J.  W.  Frazier  Company  as  civil 
and  structural  engineer.  Mr.  Miller  was  for- 
merly connected  with  the  latter  company  as 
mechartical  and  electrical  engineer. 

John  B.  Dickson,  general  superin- 
tendent of  the  Erie  Railroad  at  Cleveland, 
has  been  appointed  general  manager  of  the 
lines  west,  with  office  in  the  same  city.  Mr. 
Dickson  entered  railway  service  in  1881  on 
the  Pennsylvania,  where  he  remained  until 
1893,  attaining  the  grade  of  supervisor  in 
1897.  From  this  service  he  went  to  the  Chi- 
cago &  Northwestern  for  a  period  of  nine 
years.  In  1902  he  was  appointed  assistant 
engineer  maintenance-of-way  for  the  Balti- 
more &  Ohio,  and,  in  1905,  he  became  chief 
engineer  maintenance-of-way.  He  became 
connected  with  the  Erie  in  1907  as  division 
superintendent  at  Rochester. 


D.  W.  Chamberlain,  formerly  divi- 
sion engineer  for  the  California  State  High- 
way Commission  at  Fresno,  has  been  appointed 
county  highway  engineer  of  El  Paso  County, 
Texas. 

Edgar  S.  Closson  has  been  re- 
appointed town  engineer  of  Montclair,  N.  J. 

Aetna  Engineering  Bureau, 
civil  and  sanitary  engineers,  17  North  La 
Salle  Street,  Chicago,  will  hereafter  conduct 
business  under  the  firm  name  of  Marr,  Green 
&  Company,  civil  and  sanitary  engineers,  with 
offices  at  the  same  address. 

E.  E.  Harper,  consulting  engineer,  of 
Kansas  City,  Mo.,  specializing  in  water  sup- 
plies, water  purification  and  power  plants,  has 
moved  his  offices  from  Grand  Avenue  Temple 
to  2404  East  Thirtieth  Street,  Kansas  City. 

Arthur  LaRoche,  formerly  city  en- 
gineer of  Binghamton,  N.  Y.,  has  been  ap- 
pointed deputy  city  engineer.  Mr.  LaRoche 
was  graduated  from  Union  College  in  1908. 
The  appointment  gives  him  practically  the 
same  office  as  he  formerly  held,  except  for  an 
increase  in  salary.  The  change  in  title  is  due 
to  the  change  of  Binghamton  from  a  third  to 
a  second  class  city. 

O.  E.  B  u  L  K  E  L  E  Y,  assistant  superin- 
tendent and  engineer  of  the  water  department 
of  Rockford,  111.,  has  been  made  super- 
intendent of  the  water  department  at  Jackson, 
Mich.,  under  Gaylord  Cummin,  city  manager. 

George  W.  Townsend  has  resigned 
from  the  office  of  assistant  engineer  with  the 
.Sewerage  Commission  of  Baltimore. 

C.  C.  Kidd,  formerly  connected  with  the 
valuation  department  of  the  Chicago  &  East- 
ern Illinois  Railroad,  has  been  appointed  de- 
signing draftsman  in  the  bridge  department  of 
the  Baltimore  &  Ohio  at  Baltimore. 

Robert  S.  Parsons,  formerly  general 
manager  of  the  Erie  Railroad,  lines  west,  has 
been  appointed  chief  engineer  and  assistant 
to  the  president.  He  was  graduated  from 
Rutgers  College  in  1895  and  entered  railway 
service  on  the  Erie  that  year  as  transitman 
in  the  New  York  division.  In  1903  he  was 
appointed  engineer  of  maintenance-of-way  of 
the  lines  east  of  Buffalo  and  Salamanca  and 
the  following  year  engineer  maintenance-of- 
way  of  the  lines  west.  He  became  superin- 
tendent of  the  New  York  division  in  1907,  and 
attained  the  grade  of  general  manager  in 
1914. 


Obituary  Notes 


OLE  N.  Trooien,  who  served  as  an  en- 
gineer on  the  construction  of  the  Pennsyl- 
vania Railroad  Tunnels  under  the  Hudson 
River,  New  York  City,  died  at  Brookings, 
S.  D.,  Dec.  21,  1915. 

George  V.  Sneden,  engineer  main- 
tenance-of-way of  the  New  York  &  Long 
Branch  Railroad,  died  in  Long  Branch,  N.  J., 
Dec.  24,  1915. 

Thomas  J.  Ivey,  one  of  the  leading 
contractors  of  Johnstown,  Pa.,  died  Dec.  30, 
1915,  of  typhoid  fever.  He  was  44  years  of 
age. 

Marseillus  N.  Nurse,  who  for 
sixteen  years  served  as  engineer  of  the  De- 
partment of  Public  Works  of  California,  died 
at  his  home  in  Sacramento,  Dec.  28,  at  the 
age  of  sixty-nine.  Mr.  Nurse  was  at  one  time 
civil  engineer  of  the  Clear  Lake  Water  Com- 
pany of  San  Francisco,  and  is  said  to  have 
been  the  original  promoter  of  the  project  to 
.  mserve  the  water  of  Clear  Lake  for  power 
and  irrigation  purposes.  Later  he  became 
identified  with  various  reclamation  enter- 
prises in  the  Sacramento  Valley.  He  was  also 
a  member  of  the  Dabney  commission  of  engi- 
neers for  formulating  a  plan  of  flood  control 
for  the  State. 
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The  Contractor  in  Foreign  Fields 

A  MOST  important  announcement  is 
that  contained  in  the  interview  in  the 
news  section  of  this  issue  with  Willard 
Straight,  formerly  of  the  firm  of  J.  P.  Mor- 
gan &  Company  and  now  vice-president  of 
the  American  International  Corporation, 
the  $50,000,000  company  recently  formed 
for  exploitation  in  the  foreign  field.  He 
points  out  that  there  is  now  available  a  way 
through  which  American  contracting  firms 
can  enter  the  foreign  field  with  assurance 
that  the  handling  of  the  securities  they 
must  take  will  impose  no  grave  obstacles. 
Opportunities  for  trade  extension  in  the 
foreign  field  have  been  fairly  well  under- 
stood, but  contractors,  with  few  exceptions, 
have  not  known  just  what  to  expect  when 
they  engaged  in  foreign  work.  Certainly 
their  activities  should  be  apace  with  the 
manufacturers,  and  Mr.  Straight's  words 
are  sure  to  direct  their  attention  in  this 
promising  direction. 

An  Unusual  Convention 

THE  Third  National  Foreign  Trade  con- 
vention, which  will  be  held  in  New 
Orleans  Jan.  27  to  29  under  the  auspices  of 
the  National  Foreign  Trade  Council,  will 
be  a  meeting  of  quite  unusual  character. 
Instead  of  indulging  in  the  platitudes 
which  are  usually  expected  at  a  gathering 
of  this  sort,  the  entire  meeting  is  to  be 
predicated  on  the  acceptance  of  proved 
principles  of  foreign  trade.  Instead  of  ar- 
guing the  necessity  of  adequate  banking 
facilities  and  transportation,  adaptation  of 
product  and  sales  methods  to  market, 
proper  packing,  knowledge  of  foreign  tar- 
iffs and  the  relation  of  investment  to  ex- 
port trade,  the  papers  and  discussions  will 
relate  to  the  practical  application  of  these 
principles.  Moreover,  trade  experts,  some 
of  them  from  the  Federal  Department  of 
Commerce,  will  be  on  hand  to  give  specific 
advice  on  foreign  trade  questions.  The 
meeting  would  be  a  good  one  for  American 
contractors  considering  entry  into  the  for- 
eign field  to  attend. 

Pan-American  Congress 

DURING  the  two  weeks  ended  last  Sat- 
urday the  newspapers  of  the  country 
devoted  space  almost  daily  to  the  meetings 
of  the  Pan-American  Scientific  Congress, 
which  met  in  Washington.  The  reports, 
generally,  emphasized  not  the  scientific  but 
the  international  aspects  of  the  gather- 
ings, and  in  so  doing  they  gave  a  correct 
picture,  in  the  main,  of  the  activities  of  the 
congress.  While  there  were  scientific  ses- 
sions of  interest,  they  were  overshadowed 
by  the  international  questions  which  were 
the  topics  for  the  general  sessions,  and 
which  kept  cropping  up  in  the  section  ses- 


sions and  in  the  corridor  discussions.  The 
Secretary  of  State  voiced  the  keynote  in 
his  now  famous  "one  for  all,  and  all  for 
one"  speech  on  Pan-American  unity,  while 
the  President,  near  the  close  of  the  con- 
gress, announced  the  principles  which,  in 
his  judgment,  should  form  the  basis  for 
an  agreement  between  the  American  repub- 
lics. It  is  patent  that  nothing  is  being  left 
undone  to  cement  the  bonds  between  the 
'three  Americas."  The  congress,  therefore, 
in  its  larger  aspects  is  but  a  part  of  the 
whole  general  movement,  of  which  the  Pan- 
American  Financial  Congress  held  in  Wash- 
ington last  May  was  the  beginning.  Any 
intercourse,  even  if  it  be  merely  scientific 
and  literary,  cannot  but  aid  in  bettering  in- 
ternational relations,  and  this  byproduct 
may  be  of  greater  value  in  time  than  the 
immediate  gain  from  the  interchange  of 
ideas.  Ultimately,  too,  a  clear  insight  by 
nations  into  each  other's  intellectual  points 
of  view  is  bound  to  develop  sympathy  and 
confidence,  and  these  in  turn  are  the  surest 
foundations  for  permanent  commercial  re- 
lations. 

Paint  as  a  Conserver  of  Light 

ENGINEERS  are  apt  to  overlook  the  fact 
that  the  type  of  illuminant  they  install 
in  factories,  railroad  stations,  and  other 
buildings  is  only  one  factor  in  the  solution 
of  the  lighting  problem.  A  neglected  ele- 
ment, discussed  by  Henry  A.  Gardner,  as- 
sistant director  of  the  Institute  of  Indus- 
trial Research,  of  Washington,  in  a  paper 
before  the  Master  House  Painters  and 
Decorators'  Association  Jan.  10,  is  the  color 
of  the  interior  surfaces.  In  industrial  es- 
tablishments increased  output,  improved 
workmanship  and  fewer  accidents  have  re- 
sulted where  better  lighting  systems  have 
been  installed.  In  such  places,  wall  treat- 
ment as  a  means  of  conserving  the  illumina- 
tion has  generally  been  adopted.  These 
advances  have  come  as  a  result  of  practical 
observations,  which  show  that  the  rays  from 
powerful  lights,  falling  upon  dark  brick  or 
stone  walls,  give  less  light  to  a  room  than 
the  rays  from  less  powerful  lights  falling 
upon  similar  walls  that  have  been  painted 
in  light  colors  with  dust-resisting,  washable 
paints.  Moreover,  the  monthly  cost  of  illu- 
minants  for  lighting  dark-walled  factories 
may  be  enormously  reduced  by  the  occa- 
sional application  of  such  paints. 

Accession  to  the  Safety  Movement 

ANY  large  addition  to  the  long  list  of 
those  who  are  actively  working  for 
greater  safety  on  streets  and  highways  is 
to  be  hoartily  welcomed,  but  when  the  addi- 
tion is  that  of  an  industry  whose  product 
has  largely  contributed  to  the  increase  in 
the  number  of  accidents  there  is  special 


reason  for  satisfaction.  Last  week  the  Na- 
tional Automobile  Chamber  of  Commerce, 
meeting  in  New  York,  appointed  a  Safety 
First  Committee,  which  not  only  will  engage 
in  general  publicity  to  curb  reckless  driv- 
ing, but  will  exercise  its  influence  to  im- 
press on  automobile  dealers  and  manufac- 
turers the  need  for  sane  driving  if  the 
automobile  industry  is  to  escape  severe 
censure  and  harmful  and  unnecessary  re- 
strictive legislation.  In  the  past,  some  of 
the  members  of  the  chamber  admitted, 
dealers  and  manufacturers  have  strongly 
opposed  perfectly  justifiable  restrictions, 
drawn  up  for  safeguarding  pedestrians. 
This  course,  manifestly,  is  shortsighted,  for 
it  results  in  encouraging  the  reckless  to 
continue  to  disregard  the  rights  of  others. 
Inevitably  there  would  result  legislation 
which  might  become  a  serious  bar  to  the 
most  effective,  yet  reasonable,  use  of  the 
motor  car.  The  manufacturers  who  are 
members  of  the  chamber  are  broad  enough 
to  see  this.  It  will  be  to  their  own  interests 
and  those  of  the  public  at  large  if  they 
succeed  in  impressing  their  views  upon 
everyone  engaged  in  the  automobile  in- 
dustry. 

Cheap  Insurance  for  Employees 

THE  Brooklyn  Rapid  Transit  Company  of 
New  York  City,  taking  advantage  of  the 
fact  that  the  collective  insurance  premiums 
of  its  employees  amount  to  a  large  sum,  has 
secured  for  them  at  their  option  what  is 
said  to  be  the  cheapest  life  insurance  ever 
offered  under  a  group  plan.  For  men  under 
32,  the  annual  premium  on  $1,000  is  only 
$7.28.  Furthermore,  one-half  of  the  pre- 
mium is  paid  by  the  company  and  no  phys- 
ical examination  is  required  if  the  employee 
applies  for  his  insurance  within  six  months 
of  the  date  his  length  of  service  (two  years) 
permits  him  so  to  apply.  When  a  man  is 
retired  on  pension  the  company  assumes  his 
premiums,  so  that  he  has  a  paid-up  policy 
at  that  time.  Should  he  leave  the  employ 
of  the  company  for  any  reason,  he  can  con- 
vert his  insurance  practically  at  its  face 
value,  including  the  premiums  paid  by  the 
company,  into  a  standard  life  or  endow- 
ment policy  without  physical  examination. 
Already  65  per  cent  of  this  company's  em- 
ployees have  availed  themselves  of  this  ar- 
rangement to  take  out  policies  on  which 
their  share  of  the  premium  will  be  $28,000 
annually.  A  like  sum  to  be  spent  annually 
by  the  company  will  prove  to  be  a  good  in- 
vestment. It  is  a  very  encouraging  sign  to 
see  the  management  of  a  large  public-service 
corporation  appreciating  the  value  of  spend- 
ing a  little  money  and  effort  in  the  inter- 
ests of  its  employees.  Action  of  this  kind 
is  well  worth  the  study  of  engineers  and 
contractors  handling  large  numbers  of  men. 
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Steel   Column   Test  Series 

THE  REPORT  of  progress  made  in 
the  extensive  series  of  steel  column 
tests  being  conducted  by  a  special  committee 
of  the  American  Society  of  Civil  Engineers 
and  the  American  Railway  Engineering 
Association,  while  emphasizing  one  note- 
worthy result  in  the  evident  relative  weak- 
ness found  for  columns  of  thicker  material, 
still  leaves  the  impression  that  the  great 
mass  of  scientific  data  which  has  been  ob- 
tained in  the^  conduct  of  these  tests  at  the 
Bureau  of  Standards  remains  compara- 
tively untouched. 

As  pointed  out  in  the  editorial  published 
in  this  journal  May  8,  page  574,  a  thor- 
ough analysis  of  results  should  progress 
with  the  tests,  in  order  that  any  apparent 
laws  may  be  observed  early  and  the 
series  modified  to  give  more  definite  evi- 
dence, if  necessary.  The  modification  in 
the  method  of  testing  there  suggested — 
carrying  the  load  up  repeatedly  to  the  same 
unit  stress  to  determine  evidence  of  pro- 
gressive set,  which  should  be  considered  as 
marking  the  life  limit  of  the  column — is 
believed  to  be  so  important  that  it  should 
again  be  emphasized.  The  committee  rec- 
ognizes the  vital  influence  of  the  yield  point 
on  column  strength,  and  yet  the  determina- 
tion of  that  point,  or  of  the  true  elastic 
limit,  is  confessedly  impracticable  from  the 
results  of  tests  conducted  as  these  have 
been. 

This  journal  further  questions  whether 
the  purposes  in  view  can  be  best  accom- 
plished through  a  large  committee  of  well- 
qualified,  but  busy,  engineers  who  very 
probably  cannot  make  the  careful  analysis 
so  needful  for  full  returns  from  the  time 
and  money  expended  on  this  elaborate  in- 
vestigation. Is  the  situation  not  one  which 
would  warrant  the  engagement  of  a  con- 
sulting engineer  at  a  suitable  compensa- 
tion for  the  critical  study  of  these  tests  as 
soon  as  the  results  become  available,  one 
who  would  stand  in  the  relation  of  technical 
counselor  to  the  committee?  The  society 
is  in  excellent  condition  to  lend  liberal  finan- 
cial support  to  this  important  investiga- 
tion. The  columns  themselves  having  been 
furnished  by  others,  it  is  particularly  in- 
cumbent upon  the  society  to  see  that  the 
analysis  of  the  results  shall  be  the  best 
and  most  thorough  possible,  and  that  the 
tests  yet  to  be  made  shall  be  conducted  in 
the  light  of  any  new  knowledge  gained 
from  previous  observations. 


Progress  of  Structural  Design 

THIS  country  has  passed  through  a 
period  in  which  there  has  been  an 
abundance  of  raw  material  and  in  which  a 
manufacturing  plant  with  any  reasonable 
degree  of  eflRciency  could  operate  at  a 
profit.  Raw  materials  have  now  become 
less  abundant  and  a  manufacturer  must 
operate  with  a  high  degree  of  efficiency  in 
order  to  survive.  This  change  in  condi- 
tions is  affecting  structural  engineering  as 
well  as  other  lines  of  endeavor. 

Too   many    structures   are   designed    in 
such   haste   that   proper   attention   is   not 


given  to  their  general  scheme.  Not  only 
may  such  a  policy  result  in  expensive  and 
poorly  planned  structures,  but  it  may  actu- 
ally postpone  the  date  at  which  the  struc- 
ture is  completed.  One  hundred  dollars 
spent  in  perfecting  plans  may  save  |1,000 
in  the  construction.  This  is  well  illustrated 
by  the  plans  submitted  for  the  two  floating 
cranes  for  the  Panama  Canal.  The  prices 
per  ton  bid  by  the  German  firm  and  by 
the  American  firm  were  practically  the 
same,  but  for  the  total,  the  German  bid  was 
$871,300  and  the  American  bid  $1,450,000, 
a  difference  of  $578,700.  The  lighter  struc- 
ture was  also  considered  to  be  superior  to 
the  heavier  one.  The  fact  that  one  crane 
failed  under  test  load  was  due  to  the  failure 
of  one  member  rather  than  because  of  any 
inferiority  in  the  general  design.  This  is 
an  extreme  example,  but  it  illustrates  the 
saving  that  may  be  obtained  by  carefully 
planning  a  structure. 

Not  only  must  the  general  scheme  of  a 
design  be  good,  but  the  design  must  be 
carried  out  so  as  to  result  in  a  safe  and 
economical  structure.  In  order  to  design 
such  a  structure,  it  is  necessary  to  deter- 
mine the  stress  to  which  a  member  is  sub- 
ject and  it  is  necessary  to  know  the  stress 
which  a  member  will  resist. 

The  secondary  stress  in  a  member  may 
be  as  great  as  50  per  cent  of  the  primary 
stress.  If  only  the  primary  stress  be  con- 
sidered the  safety  of  the  structure  is  in- 
volved. When  it  is  difllicult  to  determine 
the  stress  in  a  member,  the  section  is  often 
made  much  greater  than  is  necessary  and 
material  is  wasted.  Good  engineering  is 
insurance  against  failure;  wasted  material 
is  a  tribute  to  ignorance.  The  difficulty  of 
making  an  exact  determination  of  stresses 
is  much  overestimated.  To  be  sure  it  re- 
quires mathematical  ability  and  patience, 
but  when  once  the  methods  are  mastered 
they  seem  no  more  diflScult  than  many  other 
mathematical  processes.  One  objection  to 
the  use  of  the  more  exact  analyses  is  the 
fact  that  they  are  often  based  upon  as- 
sumptions which  have  not  been  verified  by 
tests.  This  objection  is  valid  and  it  is 
important  that  such  tests  be  made. 

Large  structures  have  been  destroyed 
through  the  failure  of  some  relatively  un- 
important member  and  investigations  have 
shown  that  failure  was  due  to  the  inability 
of  the  member  to  carry  the  load  for  which 
it  was  designed.  The  failure  of  the  float- 
ing crane  for  the  Panama  Canal  referred 
to  above  is  a  striking  illustration  of  such 
an  occurrence.  Professor  McKibben  has 
proved  by  tests  that  an  angle  connected  by 
rivets  through  one  leg  can  develop  from  75 
to  80  per  cent  of  the  strength  of  the  net 
area  of  its  section.  There  is  but  little 
information  relative  to  the  strength  of  the 
built-up  sections  usually  used.  No  one 
knows  their  exact  strength,  and  no  one 
knows  which  ones  are  the  most  efficient. 
Yet  the  amount  of  material  used  in  such 
members  is  so  great  that  if  a  small  frac- 
tion of  one  per  cent  of  its  cost  were  avail- 
able for  tests  it  would  be  possible  to  deter- 
mine with  some  assurance  the  types  of 
members  which  should  be  used. 

It  is  true  that  time  is  often  an  important 


element  in  construction  work,  but  the  por- 
tion of  the  total  time  which  is  devoted  to 
the  preliminary  design  is  so  small  and  the 
opportunities  to  effect  a  saving  and  to  pro- 
duce a  better  structure  are  so  great  that 
undue  haste  is  not  justifiable  in  this  part 
of  the  work.  While  it  is  true  that  it  does 
not  pay  to  fuss  over  the  analysis  of  unim- 
portant details,  neglect  of  the  more  impor- 
tant parts  may  result  in  unsafe  structures 
and  in  a  waste  of  material.  The  struc- 
tural engineer  must  discriminate  between 
that  which  is  and  that  which  is  not  im- 
portant enough  to  warrant  careful  investi- 
gation. 

Progress  in  structural  engineering,  there- 
fore, evidently  requires  a  more  careful  con- 
sideration of  the  general  scheme  of  struc- 
tures, a  more  exact  analysis  of  the  stresses, 
the  experimental  determination  of  the  ac- 
curacy of  the  assumptions  upon  which  the 
analyses  are  based,  and  the  experimental 
determination  of  the  strength  of  full  size 
built-up  members. 


Allocating   Maintenance  Between 
Classes  of  Service 

IN  CONNECTION  with  the  recent  West- 
ern passenger-rate  case  the  Interstate 
Commerce  Commission  went  extensively 
into  the  matter  of  allocating  maintenance- 
of-way  expenses  between  passenger  and 
freight  service.  No  less  than  twelve  dif- 
ferent methods  were  considered,  giving 
passenger  percentages  of  the  total  rang- 
ing from  45  per  cent  down  to  17  per  cent. 
Six  methods  were  suggested  by  the  car- 
riers and  six  by  the  state  commissions,  al- 
though each  faction  chose  one  of  the  six 
as  its  preference. 

It  appears  to  this  journal  that  all  con- 
cerned could  profitably  look  further  into  the 
report  of  W.  J.  Wilgus  in  the  Ulster  & 
Delaware  case,  abstracted  in  the  Engi- 
neering Record  of  Aug.  21,  1915,  page 
226.  Strange  enough,  the  state-commission 
method,  using  the  gross  ton-mile  as  the 
basis,  is  most  nearly  that  of  Mr.  Wilgus. 
The  carriers,  believing  that  the  higher  speed 
of  the  passenger  train  should  be  regarded 
as  causing  greater  destruction  to  track,  ad- 
vocate the  locomotive  ton-mile,  which,  be- 
cause as  much  locomotive  tonnage  is  re- 
quired to  haul  a  light  train  at  high  speed 
as  a  heavy  one  at  low  speed,  makes  the  pas- 
senger train  a  bigger  factor  in  maintenance. 
But  while  the  speed  factor  is  important, 
Mr.  Wilgus  made  it  very  clear  that  there 
were  potent  arguments  on  the  other  side  of 
the  case,  such  as  drippings,  imperfections 
of  freight  equipment,  and  heavier  wheel 
concentrations.  It  would  unquestionably  be 
well  if  a  means  could  be  devised  of  meas- 
uring the  comparative  effect  of  these 
things,  but  certainly  the  railroads  are  not 
making  a  scientific  argument  when  they 
disregard  all  of  the  destructive  forces 
peculiar  to  freight  service. 

While  the  Interstate  Commerce  Commis- 
sion evidently  leans  toward  the  ton-mile 
method,  it  thinks  the  facts  and  arguments 
presented  are  insufficient  to  warrant  the 
approval  of  either  of  the  methods.  Per- 
haps one  reason  is  that  the  state  commis- 
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sions  did  not,  judging  from  the  national 
commission's  report,  fully  develop  the  fact 
that  the  application  of  the  ton-mile  basis  is 
limited  to  certain  of  the  items  of  mainte- 
nance, and  that  more  than  one  other  basis 
should  be  used  for  other  items.  The  states 
did,  it  is  true,  show  their  realization  of 
this  in  two  of  their  methods,  charging  wear 
to  the  gross  ton-mile  and  weather  to 
either  the  car-mile  or  the  net  ton-mile. 
The  report  states,  however,  that  the  as- 
sumptions are  not  convincing.  It  does  not 
say  just  how  they  were  applied,  and  how 
the  different  maintenance  items  were  di- 
vided and  classified.  The  Engineering 
Record  suspects,  however,  that  it  was  not 
done  with  the  completeness  that  character- 
izes the  Ulster  &  Delaware  study,  and  again 
suggests  that  all  interested  in  the  subject 
give  Mr.  Wilgus'  report  another  careful 
reading. 


The  Evolution  of  the  Aeroplane 

ONE  of  the  things  which  can  be  placed 
on  the  credit  side  of  the  ledger  of  the 
present  European  war  is  the  evolution  of 
the  heavier-than-air  flying  machine  from  a 
sporting  device  to  an  every-day,  hard-work- 
ing necessity.  When  one  reads  the  repeated 
accounts  of  raids  by  bomb-carrying  aero- 
planes in  squadons  ranging  from  a  dozen 
to  several  score,  working  in  long  flights 
over  the  enemy's  country,  and  generally 
returning  unscathed,  one  awakes  to  a  sud- 
den realization  that  the  great  feat  of  con- 
quest of  the  air  is  very  near  to  being  an 
accomplished  fact.  Now  and  then,  of 
course,  in  a  furious  raid  an  engine  goes 
wrong  or  a  plane  is  hit  by  flying  shrapnel 
or  machine  gun  bullets,  but  on  the  whole 
the  number  of  casualties,  considering  the 
risks  from  projectiles,  is  astonishingly 
small.  It  seems  to  be  nothing  uncommon 
for  a  squadron  to  depart,  drop  a  hundred 
bombs  or  so  on  an  enemy's  position  fifty 
or  a  hundred  miles  away  and  come  back 
complete  to  patch  a  few  rents  in  the  wings 
and  be  off  again  the  next  day. 

Even  during  the  past  year  of  active 
hostilities  the  evolution  of  the  plane  as  a 
reliable  machine  for  the  hardest  kind  of 
scouting  purposes  has  proceeded  at  an  as- 
tonishing rate.  At  first  the  aviators  were 
unarmed  save  for  service  rifles  or  automatic 
pistols,  and  the  fusilage  was  quite  unpro- 
tected. Within  a  few  months  came  light 
armor  for  the  vulnerable  parts  and  a  light 
machine  gun  for  offence.  Armoring  the 
aeroplane  would  seem  at  first  rather  a  diffi- 
cult task,  and  so  indeed  it  would  be  if  the 
machines  were  to  be  exposed  to  rifle  fire  at 
short  range.  A  modern  army  rifle  bullet 
will  penetrate  a  half  inch  of  boiler  plate, 
but  a  machine  high  in  air  catches  the  bul- 
lets, if  at  all,  at  a  greatly  reduced  velocity 
and  almost  always  at  quite  oblique  inci- 
dence, so  that  a  comparatively  thin  sheet 
of  carefully  tempered  steel  will  give  ade- 
quate protection.  Even  shrapnel  bullets 
and  fragments  of  shell  have  still  less  pene- 
trating power,  so  that  armoring  under  serv- 
ice conditions  has  proved  to  be  a  rather 
simple  matter. 

Means    of    offence    have    also    increased 


with  equal  rapidity.  Powerful  machine 
guns  are  now  regularly  mounted  on  war 
planes,  together  with  suitable  devices  for 
dropping  incendiary  and  high  explosive 
bombs,  but  the  time  seems  now  at  hand 
when  still  further  evolution  in  power  of 
offence  and  defence  is  at  hand.  The  Rus- 
sians are  reported  to  have  developed  some 
giant  flying  machines  with  double  fusilage 
and  engines  of  much  greater  power  than 
hitherto  tried.  The  French  are  known  to 
have  similar  equipment  under  way,  and  even 
in  this  country  experiments  along  the  same 
line  have  been  actively  carried  out.  If  these 
prove  as  successful  as  there  is  reason  to  ex- 
pect, the  next  year  of  war  will  see  armored 
aeroplanes  capable  of  flying  hundreds  of 
miles  at  great  speed  while  carrying  half  a 
ton  or  more  of  explosive.  Even  now  some 
of  the  largest  French  planes  are  equipped 
with  one-pounder  rapid  fire  guns,  and  these 
probably  will  be  replaced  with  light  cannon 
of  still  larger  caliber  ere  long.  Thus  armed 
and  armored,  the  heavier-than-air  machine 
becomes  formidable  either  for  offence,  or 
for  defence  against  raiding  air  craft  of 
various  sorts. 

England  is  also  reputed  to  be  building 
air  craft  of  great  power  in  large  numbers. 
In  view  of  all  this  it  seems  reasonably  cer- 
tain that  by  the  end  of  the  war  the  aero- 
plane will  be  in  position  to  take  its  place 
as  a  rather  reliable  means  of  emergency 
transportation,  perhaps  even  as  an  aerial 
vehicle  capable  of  performing  regular  serv- 
ice at  high  speed.  The  change  which  the 
year  has  produced  is  of  a  very  startling 
character  and  another  year  will  bring  still 
further  surprises.  It  is  certainly  the  duty 
of  engineers  and  aviators  in  our  own  coun- 
try to  see  to  it  that  we  are  not  left  behind 
in  the  race  for  command  of  the  air. 


The  Engineer  in  Administration 

A  PAPER  read  by  Dr.  Hollis  Godfrey 
before  the  American  Society  of  Me- 
chanical Engineers  last  month  brings  to 
the  front  the  importance  of  orderly  engi- 
neering methods,  skillfully  applied,  in  the 
administration  of  large  affairs.  Those  who 
have  charge  of  the  policies  of  important 
organizations  necessarily  see  them  chiefly 
from  the  inside  and  when,  as  often  hap- 
pens, they  call  for  the  assistance  of  the 
engineer  with  respect  to  details  of  work 
in  hand,  what  they  chiefly  require,  although 
they  may  not  put  it  to  themselves  in  pre- 
cisely that  way,  is  the  broad  view  of  a 
trained  mind  working  from  the  outside, 
quite  as  much  as  technical  resources  in 
dealing  with  special  matters.  It  is  the  busi- 
ness of  the  engineer  in  such  a  case  to  co- 
ordinate the  facts  which  are  to  serve  as  a 
basis  of  his  judgment,  and  to  organize  them 
in  such  way  as  to  show  directly  their  bear- 
ing on  the  policy  and  success  of  the  busi- 
ness to  which  they  are  related.  If  petty 
details  alone  were  to  be  concerned,  almost 
every  large  concern  has  within  its  own  staff 
plenty  of  ability  for  dealing  with  them. 

Mr.  Godfrey  presents  the  tasks  of  the 
consulting  engineer,  called  in  to  look  at 
affairs  from  the  larger  view  point,  in  a 
most  eflFective  and  orderly  fashion,  putting 


into  words  the  methods  which  the  trained 
mind  follows  almost  instinctively  and  set- 
ting them  forth  so  that  their  relation  can 
be  plainly  seen.    The  examples  of  such  or- 
ganized study  which  Mr.  Godfrey  gives  are 
well  worth  investigation  by  every  young 
engineer   applying   his   training   to   intri- 
cate   concrete    problems.      The    schedule 
drawn  up  to  deal  with  the  study  of  street 
lighting  is  a  type  of  that  which  might  be 
used,  with  its  terms  changed,  in  the  in- 
vestigation of  many   another  engineering 
problem.     In  the  mind  of  an  experienced 
investigator  like  Mr.  Godfrey  such  a  codi- 
fication leads  to  speedy  and  accurate  con- 
clusions, although  one  should  properly  add 
a  word  of  warning  lest  lack  of  a  proper 
sense  of  proportion  as  to  the  importance 
of  the  various  items  may  lead  to  the  waste 
of  a  great  deal  of  good  and  valuable  time  in 
ascertaining  to  an  unnecessary  degree  of 
precision   details  which  are  of  secondary 
importance.    This  is  the  danger  that  besets 
the  comparatively   inexperienced   in   deal- 
ing with  large  tasks  in  engineering.    Just 
as    over-devotion   to   an    eflliciency   system 
may  lead  to  mazes  of  red  tape  that  actually 
impede  the  doing  of  business,  so  somewhat 
slavish  adherence  to  a  schedule  may  re- 
sult in  a  costly  accumulation  of  minor  facts 
that  are  only  incidentally  needful.     That 
Mr.  Godfrey  clearly  appreciates  these  limi- 
tations is  evident  from  his  paper,  yet  it  is 
not  amiss  to  call  attention  to  them.    One  of 
the  old  jokes  launched  at  the  patient  Ger- 
man investigator  was  that  in  measuring  a 
base  line  he  was  prone  to  run  ofT  ninety- 
nine  one-hundredths  of  it  with  a  yard  stick 
and  then  finish  it  up  with  a  micrometer 
screw    held    rigorously    at    constant    tem- 
perature. 

The  skilled  engineer,  like  the  really 
skilled  mechanic,  knows  by  experience  or 
instinct  where  to  go  in  for  extreme  pre- 
cision, and  where  to  save  labor  by  carrying 
his  work  only  so  far  as  is  necessary.  To 
appreciate  the  difference,  however,  just  the 
systematic  attack  on  the  task  that  Mr.  God- 
frey sets  forth  is  necessary  as  a  prelimi- 
nary. The  preliminary  work  having  been 
done  the  conclusions  must  be  drawn  up  in 
such  form  as  to  be  of  definite  use  and  one 
may  well  emphasize  the  suggestions  of 
brevity  and  clarity  which  Mr.  Godfrey 
makes. 

It  is  hard  to  lay  too  much  stress 
on  the  necessity  for  the  expression  of 
facts  in  clear  concise  English,  without  long 
winded  digressions,  and  without  beating 
about  the  bush.  In  reading  an  engineer's 
report  it  should  be  possible  to  see  exactly 
what  is  mean  and  to  appreciate  at  once 
the  bearing  of  the  facts  upon  their  use. 
Reports  of  this  kind  are  unhappily  all  too 
rare.  There  is  a  place  in  an  engineering 
work  even  for  elaborate  details  which  may 
be  at  some  time  of  large  value,  but  it  is 
the  bearing  of  these  on  the  general  con- 
clusions which  is  the  important  matter 
from  the  standpoint  of  the  executive  who 
wants  advice  and  not  mere  erudition.  The 
young  engineer  can  very  profitably  study 
this  discussion  of  Mr.  Godfrey's  and  take 
much  of  its  contents  to  heart  in  his  daily 
life. 
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DAM  WAS  BUILT  IN  THREE  SECTIONS  MAINLY  ON   ROCK  LEDGE 

Five  Schemes  Considered  for  Power  Develop- 
ment at  Kananaskis  Falls,  Alberta 

Part   1 — Reasons  Indicated  for  Adoption  of  the  Plan  Selected — 
Objections  to  Others  Carefully  Analyzed — Time  Element  Important 

By  HAROLD  S.  JOHNSTON 
Banff,  Alberta,  Canada 


IN  ORDER  to  supplement  the  service  of 
its  Horseshoe  Falls  plant,  which  was  de- 
scribed in  the  Engineering  Record  of  Feb. 
7,  1914,  page  152,  the  Calgary  Power  Com- 
pany, of  Calgary,  Alta.,  after  carefully 
weighing  the  advantages  of  five  different 
schemes,  designed  and  constructed  a  11,600- 
hp.  plant  at  Kananaskis  Falls.  The  time 
element  had  considerable  weight  in  the 
decision  as  to  the  plan  to  adopt,  as  it  was 
necessar>'  to  have  the  work  completed  in  a 
limited  time  in  order  to  fulfill  contracts 
that  the  first  plant  could  not  take  care  of 
alone.  Protection  against  ice  damage  had 
to  be  provided,  and  a  tunnel  was  run 
through  the  dam  sections  to  permit  obser- 
vation of  possible  percolation  and  to  take 
care  of  uplift  action  from  water  under- 
neath. The  lining  of  the  canal  was  care- 
fully considered  on  account  of  the  ice 
danger. 

The  Kananaskis  Falls  plant  is  situated 
on  the  Bow  River  about  54  miles  from 
Calgary,  directly  below  its  junction  with 
the  Kananaskis  River.  It  is  about  two 
miles  upstream  from  the  Horseshoe  Falls 
plant.  The  latter  plant  supplied  power  to 
the  City  of  Calgary  and  to  two  cement  mills 
of  the  Canada  Cement  Company,  one  in 
Calgary,  and  one  in  Exshaw,  8  miles  dis- 
tance. It  had  sufficient  machinery  to  sup- 
ply all  immediate  demands,  but  the  low- 
water  flow,  which  averaged  about  800  sec.: 
ft.,  was  insufficient. 

Reasons  for  Selecting  Kananaskis  Falls 

Main  storage-reservoir  sites  were  avail- 
able at  three  points  above  the  Kananaskis 
Falls  plant,  of  which  one,  at  Lake  Minne- 
wanka,  on  the  Cascade  River,  a  tributary  of 
the  Bcw,  and  33  miles  distant  from  the 
plant,  has  been  developed  to  the  extent  of 
44,000  acre-feet.  The  other  sites  were  at 
Spray  Lakes,  60  miles  away,  and  at  Bow 
Lake,  90  miles  away. 

It  had  been  found  that  it  would  be  diffi- 
cult to  obtain  a  regulation  that  would  make 
economical  use  of  the  Lake  Minnewanka 
storage,  because  the  released  water  takes 
a  minimum  of  eighteen  hours  to  reach  the 
plant,  and  also  because  of  the  low  winter 


temperature.  If  all  these  storages  could 
have  been  developed,  and  gave  maximum 
efficiency,  it  would  have  been  possible  to 
obtain  a  continuous  low-water  flow  of  1500 
sec.-ft.  The  creation  of  such  storages  would 
have  been  a  lengthy  process,  however,  and 
it  was  doubtful  whether  an  efficiency  of 
more  than  6  per  cent  could  have  been  ob- 
tained until  a  few  years  had  elapsed  to  give 
the  necessary  data  for  more  economical 
regulation.  To  develop  the  Spray  and  Bow 
Lake  storages  would  have  cost  $625,000, 
and  the  construction  period  would  have  cov- 
ered possibly  two  years.  Besides,  even  with 
a  regulated  flow  of  1500  sec.-ft.,  after  all 
available  main  storages  had  been  built 
there  could  have  been  no  absolute  certainty 
of  being  able  continuously  to  fulfill  con- 
tracts made  for  power  delivery  from  the 
Horseshoe  Falls  plant  alone. 

In  addition  it  is  the  recommended  pol- 
icy of  the  Department  of  the  Interior  of 
the  Dominion  Government  to  develop  these 
storages  under  federal  auspices  and  con- 


trol. Consequently,  when  an  additional 
source  of  power  had  to  be  obtained  to 
fulfill  contracts  made  for  power  delivery 
during  the  low-water  season,  the  company 
proceeded  with  the  construction  of  the 
Kananaskis  Falls  plant.  This  would  give 
a  known  and  assured  amount  of  power  in 
contrast  with  placing  dependence  on  the 
questionable  efficiency  of  distant  storages 
which  would  probably,  in  any  case,  be  de- 
veloped in  a  few  years  under  government 
auspices.  When  that  time  came,  both  plants 
would  reap  the  benefit  of  whatever  increase 
there  might  be  in  the  low-period  flow.  This 
double  increase  of  power  output  would  also 
come  at  a  time  when  Calgary's  demands, 
and  those  of  the  industrial  plants  had  in- 
creased to  a  point  where  more  power  would 
be  necessary  than  could  be  guaranteed 
throughout  the  whole  year. 

Falls  Considered  Most  Feasible  of  Six 
Sites  Available 

Kananaskis  Falls  forms  the  most  inter- 
esting, most  feasible  and  cheapest  power 
site  of  six  which  are  available  on  the  Bow 
River  between  there  and  the  city.  Bow 
River  rises  in  Bow  Lake  in  the  Rocky 
Mountains,  near  the  Continental  Divide, 
and  flows  southeast  to  the  foothills,  and 
thence  easterly  and,  later,  southeasterly 
through  the  foothills  and  the  prairie  to  its 
junction  with  the  South  Saskatchewan 
River  in  southern  Alberta,  about  300  miles 
from  its  source.  The  drainage  area  above 
Kananaskis  Falls  is  1990  square  miles  and 
may  be  considered  as  lying  entirely  within 
the  mountains.  The  mean  yearly  precipita- 
tion at  Calgary,  on  the  prairie,  is  16  in., 
averaged  from  a  period  of  twenty-nine 
years,  and  at  Banff,  in  the  mountains,  30 
miles  distant,  19  in.  for  a  period  of  nine- 
teen years.  The  mean  temperatures  at  the 
site  are  60  deg.  Fahr.  in  July  and  13  deg. 
Fahr.  in  January,  with  extremes  greatly 
above  and  below  these  temperatures — 45 
deg.  below  zero  having  been  recorded  as  an 
instance.  The  maximum  flood  discharge 
recorded  is  14,770  sec.-ft.  on  June  24,  1911. 
On  Jan.  24,  1911,  a  minimum  of  590  sec.-ft. 
was  noted.  Records  are  not  available  over 
a  long  period  of  years,  but  from  general 
data  in  relation  to  extreme  floods  it  is  esti- 
mated that  in  1879  the  maximum  flood  of 
40,000  sec.-ft.  occurred.  Hence  the  ratio 
between  maximum  and  minimum  flow  is 
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about  80  to  1,  a  ratio  typical  of  mountain 
streams,  but  abnormal  in  this  instance. 

Rights  to  proceed  with  construction  were 
not  obtained  until  Nov.  25,  1912.  On  ac- 
count of  the  contracts  made  for  power  de- 
livery it  was  essential  that  the  plant  should 
be  in  operation  not  later  than  December, 
1913.  It  was  also  essential  that  the  plant 
should  be  capable  of  operating  in  parallel 
with  the  plant  at  Horseshoe  Falls. 

The  total  fall  in  the  stream  is  55  ft.  The 
Canadian  Pacific  Railway  crosses  the  Kan- 
anaskis  River  about  700  ft.  above  the  canal 
and  the  Bow  River  about  three-quarters  of 
a  mile  above  the  falls. 

Five  Schemes  Considered 

Five  main  schemes  of  development  were 
proposed  for  purposes  of  study. 

The  first  proposed  a  dam  which,  at  the 
center  of  the  river,  would  swing  across  it 
at  right  angles  to  the  stream.  An  intake 
would  be  placed  near  the  abut- 
ment, giving  entrance  to  a 
V  canal  carried  across  a 
^  \     swamp  to  a  depression  at 


recated,  feeling  that  vibratory  effects  would 
be  serious,  and  the  650-ft.  tailrace  tunnel, 
which  would  be  diflScult  of  access. 

By  the  third  scheme  an  intake  works 
would  be  placed  at  the  same  point  as  the 
power  house  in  the  second  scheme,  giving 
entrance  to  a  pressure  tunnel,  and  to  con- 
crete scroll  chambers  for  vertical  shaft  tur- 
bines set  between  contours  25  and  30  on  the 
flat  opposite  the  lower  falls,  with  the  dis- 
charge from  the  draft  tubes  carried  into  a 
tailrace  in  the  deeply  indented  bay.  Tun- 
nels of  a  size  such  as  would  be  impracti- 
cable in  view  of  the  fact  that  the  rock  is 
Benton  shale,  very  seamy  and  friable,  with 
occasional  layers  of  cardium  sandstone, 
would  be  required  in  the  working  out  of 
this  scheme,  and  the  test  pits  showed  that 
near  the  site  of  the  power  house  they  would 
not  have  sufficient  cover,  particularly  in 
view  of  their  being  pressure  tunnels. 

Scheme  Proposed  After  Work  Was 
Started 

The  fourth  scheme  was  not  proposed  at 
the  same  time  as  the  others.     A  plan  had 
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the  scheme  adopted.  It  had  many  recog- 
nized and  outstanding  advantages,  but  time 
was  a  controlling  feature,  and  there  were 
many  unknown  conditions  in  connection 
with  the  dam  foundations  at  an  essential 
point  that  would  be  most  vexatious  and 
time-consuming. 

Plan  Adopted 

The  layout  adopted  called  for  a  dam  lo- 
cated mainly  on  a  ledge  of  rock  extending 
almost  across  the  river.  The  dam  is  built 
in  three  main  sections.  The  water,  by  this 
means,  is  raised  into  a  canal  with  rock  bot- 
tom by  which  it  is  conducted  to  an  intake 
works  with  the  necessary  racks  and  gates. 
From  here  it  is  conveyed,  in  pressure  tun- 
nels lined  with  concrete,  to  vertical  shaft 
wheels  placed  in  concrete  scroll  chambers, 
and,  thence,  by  concrete  draft  tubes  to  two 
tailrace  tunnels  156  ft.  long  and  discharged 
into  the  Bow  River  in  a  protected  bay. 

Some  of  the  reasons  for  the  adoption  of 
this  layout  will  be  apparent  from  the  other 
schemes  proposed,  and  more  will  develop 
with  further  description. 

The  first  section  of  the  dam,  321  ft. 
long,  is  almost  parallel  to  the  center 
line  of  the  canal.    The  shore  end,  51 
ft.  long,  is  a  cut-off  wall.    The  re- 
maining 180  ft.  forms  an  over- 
flow   section,    consisting    of 
nine    17-ft.    openings    sep- 
arated by  3-ft.  piers  with 
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EI.  4112,  where  the  combined  head  works 
and  power  house  would  be  placed  with  hor- 
izontal shaft  turbines  submerged  in  open 
vertical  cylinders.  The  concrete  draft 
tubes  would  discharge  into  the  bay  unin- 
fluenced by  the  stream  flow. 

The  objections  to  this  scheme  were :  The 
necessity  of  two  cofferdams — one  above  and 
one  below  the  section  of  dam  crossing  the 
river — on  a  very  rough  bottom,  marred  by 
potholes,  and  affording  small  chance  of  ex- 
amination ;  the  line  of  the  canal  crossing  a 
swamp;  the  necessity  of  bridges  for  the 
transportation  of  all  machinery,  construc- 
tion plant,  and  the  consequent  awkward- 
ness of  construction  on  both  sides  of  the 
river;  and  the  time  element. 

By  the  second  scheme  the  power  house, 
with  floor  level  at  El.  4160,  would  be  located 
at  the  beginning  of  the  canal,  as  shown  on 
the  contour  map,  on  the  bank  of  the  Kan- 
anaskis  River,  with  vertical  shaft  turbines 
set  in  wheel  pits  at  El.  4100,  discharging 
through  the  draft  tubes  into  a  tailrace  tun- 
nel with  the  exit  in  the  vicinity  of  the  sharp 
point  below  the  lower  falls. 

The  objections  to  this  scheme  were:  The 
long  vertical  shaft  from  turbines  to  gen- 
erators, which  turbine  manufacturers  dep- 


been  adopted  and  construction  started 
when  a  consulting  engineer  arrived  at  the 
work,  having  been  unavoidably  delayed.  He 
proposed  a  horizontal-arch  gravity-section 
dam  located  with  subtangents  just  above 
the  lower  falls,  with  the  head  works  a  con- 
tinuation of  the  dam,  and  in  the  same 
structure  as  the  power  house,  which  would 
be  at  the  edge  of  the  river  bank.  The  pen- 
stocks would  be  of  steel  surrounded  with 
concrete. 

Objections  to  this  plan  were  as  follows: 
Soundings  showed  a  depth  of  40  ft.  as  a 
maximum  in  the  pool  just  below  the  lower 
falls  where  the  main  section  of  the  dam 
would  be  located;  the  cofferdamming  of 
this  pool  and  its  pumping  out  for  explora- 
tion and  concrete  work  would  be  most  ex- 
pensive and  time-consuming;  the  cofferdam 
would  be  of  considerable  length,  and  built 
on  gravel  at  some  distance  below  the  pool 
to  get  reasonably  shallow  water;  a  sluice- 
way or  tunnel  would  have  to  be  left  through 
the  dam  for  passing  the  flood  from  May  15 
to  Sept.  15,  leaving  two  months  to  do  the 
work  outlined  in  the  first  objection,  which 
was  too  short,  and  the  scheme  was  believed 
by  officials  of  the  company  to  be  as  expen- 
sive as,  and  probably  more  expensive  than. 


the  crest  elevation  at  4155,  the  normal  pond 
elevation. 

The  spillway  crest  is  fitted  with  11/2-in. 
pipe  set  into  the  concrete,  to  be  used  for 
the  insertion  of  soft-iron  flashboard  pins 
which  will  support  flashboards  raising  the 
pond  elevation  to  4155.75,  giving  300  sec.-ft. 
of  water  for  five  hours  during  peak  periods. 
A  concrete  deck  10  ft.  wide  covers  this  sec- 
tion. 

Central  Section  of  Dam 

The  central  section  from  angle  block  to 
angle  block  is  184  ft.  long  and  is  provided 
with  eight  17-ft.  overflow  openings,  similar 
to  the  first  section,  and  a  24-ft.  opening 
intended  for  a  log  run.  The  section  was 
built  partly  on  and  partly  beyond  the 
ledge  of  rock,  the  greatest  economy  in  the 
use  of  concrete  being  sought.  As  first 
designed  it  lacked  the  5  ft.  at  the  heel  with 
the  sloping  top  surface  to  take  care  of  ice 
pressure.  This  was  added  to  the  main  sec- 
tion upon  the  recommendation  of  J.  R. 
Freeman,  the  reason  being  that  "there  will 
probably  be  a  crack  form  opposite  the  level 
of  the  crest  of  the  bedrock  due  to  difference 
of  temperatures  and  shrinkage." 

Reinforcing  steel  was  added  to  the  first 
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and  central  sections,  9  in.  from  the  heel 
face,  to  take  care  of  ice  pressure.  This  was 
calculated  as  assuming  a  maximum  hori- 
zontal thrust  of  40,000  lb.  per  linear  foot  at 
El.  4155.  Ice  conditions  are  always  an 
anxiety  for  hydroelectric  plants  in  such 
latitudes,  and  precautions  must  be  taken 
to  eliminate  the  troubles  caused  by  them. 

The  foundation  upon  which  the  whole  of 
these  sections  and  part  of  the  last  section 
was  placed  is  a  very  hard  quartzose  sand- 
stone in  strata  from  1  to  3  ft.  thick,  loosely 
adherent  to  one  another,  and  with  softer 
shales  intervening  between  groups  of  sand- 


both  the  rock  and  the  concrete,  were  used. 

The  third  section  runs  upstream,  making 
an  angle  of  30  deg.  with  the  central  section 
to  avoid  a  fall  of  4  ft.  in  the  river,  and  the 
consequent  washed-out  pool  below  it.  It  is 
268  ft.  in  length  between  abutments,  and  is 
provided  with  eleven  18-ft.  openings  with 
7-ft.  intermediate  piers.  These  openings 
are  controlled  with  stoplogs.  The  sill  is  at 
El.  4138. 

A  tunnel  runs  through  this  section  and 
will  ultimately  be  carried  into  the  rock  of 
the  abutment,  should  there  be  any  sign  of 
leakage  making  a  way  around  the  end.    A 


TEMPORARY  SLUICE  LEFT   IN   DAM  DURING  CONSTRUCTION  WAS  LATER  FILLED  IN 


stone  strata.  The  stratification  inclines 
downward,  upstream  at  an  angle  of  about 
20  deg.,  and  the  strike  is  almost  at  right 
angles  to  the  main  line  of  the  stream. 
Sandstone  covers  the  stream  bed  at  the  toe 
of  the  dam,  except  for  100  ft.  at  the  west 
end  of  the  end  section,  where  there  is  soft 
shale.  This  was  protected  against  scour 
with  a  reinforced-concrete  blanket  tied  into 
the  main  dam.  The  sandstone  strata  have 
many  small  cross  joints  and  the  seams  to 
the  adjacent  strata  are  not  tight.  These 
conditions  necessitated  the  grouting  of  the 
foundations. 

Tunnels  in  the  Centkal  Section 

For  observation  purposes  two  tunnels 
were  placed  in  this  central  section — one  in 
the  main  body  allowing  observation  of  any 
percolation  through  the  dam — and  with 
2-in.  pipe  carried  to  the  foundation  rock 
every  10  ft.  so  as  to  free  any  uplift  due  to 
percolation  underneath.  This  tunnel  also 
has  running  into  it  at  the  upstream  spring- 
ing line  1  X  18-in.  spaces,  inclined  upstream 
and  carried  close  to  the  crest  of  the  dam, 
to  intercept  percolation  and  bring  it  away 
before  it  reaches  the  ogee  and  causes  scal- 
ing of  the  concrete  through  frost.  These 
openings  were  placed  every  16  ft.,  but  it 
was  later  found  by  the  writer,  through  ex- 
amination at  the  dam  of  the  plant  at  Horse- 
shoe Falls,  that  they  would  have  given  even 
better  service  if  spaced  at  10-ft.  centers. 

The  second  tunnel  was  located  below  the 
rock  ledge,  and  observation  spaces  2  ft. 
wide  were  carried  to  the  ledge  from  this 
tunnel  at  the  more  dangerous  points,  which 
gives  an  opportunity  to  watch  any  seepage 
through  the  rock  seams,  and  a  chance  to 
grout  the  seams,  should  the  seepage  become 
serious.  The  two  tunnels  were  connected 
in  the  central  block  at  the  end  of  the  sec- 
ond section,  where  an  outlet  was  also  made 
to  the  one  lower  side  of  the  dam.  Com- 
munication to  the  tunnels  is  afforded  by  a 
shaft  from  the  deck. 

No  Heel  Teench  Used 

No  heel  trench  was  used  in  either  the 
first  or  second  sections.  The  danger  of 
cutting  through  a  stratum  of  sandstone  is 
apparent.  Two  rows  of  134-in.  anchor  bolts 
staggered  4  ft.  apart,  extending  3  ft.  into 


retaining  wall  is  carried  beyond  the  spill- 
way section,  which  also  acts  as  a  cut-off 
wall.  From  the  tunnel  3-in.  pipe  is  carried 
to  the  foundation  rock  every  10  ft.  to  re- 
lieve uplift  pressure,  and,  later,  holes  were 
drilled  through  these  pipes  into  the  rock 
for  an  average  distance  of  25  ft.  so  that 
any  percolation  under  pressure  might  be 
brought  into  the  tunnel,  and  the  pressure 
relieved.  These  "escape  valves"  are  doing 
their  work  extremely  well.  There  is  a  con- 
tinual flow  from  many  of  them. 

Expansion  joints  are  allowed  for  in  all 
sections  at  a  distance  apart  of  approxi- 
mately 50  ft.  Three-inch  plank  with  bev- 
eled edges  for  convenience  in  removing 
were  used  to  form  checks,  which  were  not 
continuous,  but  staggered.  The  expansion 
joints  were  not  carried  in  a  vertical  plane, 
but  broken  back  3  in.  and  then  out  again 
3  in.  at  a  point  14  ft.  above.  The  joint  was 
coated  with  one  layer  of  pitch  and,  because 
of  the  nature  of  the  rock  formation,  it  was 
deemed  advisable  to  pressure-grout  the 
foundations. 

At  the  end  of  December,  1912,  with  some 
grouting  still  to  be  done,  the  total  leakage 
through  the  dam  was  estimated  to  be  about 
50  gal.  per  minute,  of  which  probably  20 
gal.  came  from  a  spring  in  the  center  of 
the  sluiceway  section  that  was  piped  to  the 
apron  to  give  it  relief.  At  the  time  of 
writing  the  leakage  is  almost  negligible. 
{To  he  concluded) 


OXY-ACETYLENE  WELDING  FOR  A  WATER- 

PiPE  Offset  proved  to  be  not  only  cheaper 
and  a  time  saver,  but  also  much  neater  in 
appearance  when  compared  with  or- 
dinary pipe-fitting  connections,  in  running 
branches  from  a  6-in.  water  main  of  the 
sprinkler  system  in  the  Indianapolis  plant 
of  the  Presto-0-Lite  Company,  Inc.  Be- 
cause the  main  had  been  hung  too  close 
to  the  ceiling,  it  was  found  necessary  to 
make  offsets  on  one  side  7^/4  in.  and  on 
the  other  5^4  in.  to  pass  girders  and  other 
piping.  On  one  side  the  standard  fittings 
were  used  with  a  45-deg.  elbow  giving  a 
12-in.  drop.  On  the  other  side  a  short  sec- 
tion of  pipe,  with  ends  cut  at  the  proper 
angles,  was  welded  into  the  line  at  a  total 
cost  of  $3.40,  as  compared  with  a  total 
cost  of  $17.50  for  the  standard  fittings. 


Sheet  Piling  a  Remedy  for 
Soft  Spots  in  Wet  Cuts 

Concrete    Side    Walls    Still    Cheaper— Either 

Should  Be  Effective,  and  Less  Expensive 

Than  Concrete  Slabs  Under  Track 

By  E.  L.  SINCLAIR 

Assistant  Engineer,  Chicago,  Milwaukee  &  St. 

Paul,  Railway,  Chicago 

REFERRING  to  J.  T.  Bowser's  article 
"Concrete  Eliminates  Soft  Spots  in 
Railway  Roadbed"  in  the  Engineering 
Record  of  Oct.  23,  1915,  page  506,  I  sub- 
mit herewith  a  sketch,  Fig.  1,  showing 
sheet  piling  along  both  sides  of  track 
which  has  been  used  successfully  in  just 
the  kind  of  spots  referred  to  by  Mr. 
Bowser;  that  is,  soft  spots  in  cuts  where 
the  track  settles  badly  for  the  length  of 
a  rail  or  two.  Two  rows  of  3  x  6-in.  x 
8-ft.  fir  were  used  and  were  driven  with 
a  track  driver,  the  ballast  being  first  re- 
moved and  a  small  trench  dug  to  start  the 
sheet  piling  in. 

In  July,  this  year,  I  examined  a  number 
of  places  where  the  sheet  piling  was  driven 
in  1909,  and  in  every  case  I  found  that  the 
sheet  piling  had  not  pushed  out  of  line, 
and  the  section  foremen  reported  that  they 
had  had  no  trouble  to  maintain  track  since 
the  sheet  piling  was  driven.  Before  this, 
water  stood  in  the  bottom  of  the  ballast  in 
wet  weather,  and  as  it  could  not  be  drained 
out,  the  churning  action  of  passing  trains 
worked  the  clay  next  to  the  ballast  into  a 
semi-fluid  state,  and  it  was  forced  upward 
in  very  thin  layers  along  the  outside  of 
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FIG.  1 — SHEET  PILING  OF  THIS  TYPE  HAS  PROVED 
SUCCESSFUL 

the  ballast,  filling  the  cut  ditches  and  caus- 
ing the  track  to  settle  constantly.  Since 
the  sheet  piling  was  driven  it  has  been  im- 
possible for  the  clay  to  push  out  from  under 
the  ballast,  and  the  settlement  stopped  in 
a  short  time  after  the  piling  was  placed. 

Concrete  Walls 

I  seen  no  reason  why  concrete  walls,  as 
shown  in  Fig.  2,  would  not  serve  the  pur- 
pose fully  as  well  as  the  sheet  piling,  and 
at  less  cost.  While  Mr.  Bowser  does  not 
give  the  cost  of  placing  concrete  under  the 
track,  it  must  be  much  more  expensive  than 
it  would  be  to  dig  trenches  with  a  tile  spade 
parallel  with  the  track  and  fill  them  with 
concrete.  In  either  case,  it  would  be  neces- 
sary to  do  the  work  in  dry  weather  after 
i.Ke  subgrade  had  dried  out  thoroughly. 

Costs  will  vary  greatly  in  different  parts 
of  the  country,  and  if  second-hand  material 
is  available  for  sheet  piling  the  cost  will 
be  greatly  reduced.    For  purposes  of  com- 
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Cost  op  100  Ft.  of  Sheet  Piling,  Both  Sides  of 

Track 
9600  n.  b.m.  3  x  12-in.  x  8-ft.  piling  at  $25.  ..$240.00 

300  lb.  40d  spikes  at  $2.50 7.50 

Driving 60.00 


$307.50 


parison,  however,  I  submit  the  accompany- 
ing tables.     They  show  that  the  cost  of 


CX)ST  or  Two  Concrete  Walls  8  In.  x  4  Ft.  x  100  Ft. 

20  cu.  yd.  gravel,  at  $1 $20.00 

140  sacks  cement,  at  0.35 49.00 

595  lb   reinforcing,  at  0.02 11.90 

liabor   50.00 

$130.90 


sheet  piling  is  about  $3  per  linear  foot  of 
track  and  that  of  the  concrete  walls  about 
$1.30  per  linear  foot. 

Farm  Drain  Tile  Useless 

I  am  a  firm  believer  in  drainage,  but  am 
convinced  that  ordinary  farm  drain  tile 
placed  below  the  bottom  of  the  cut  ditch 
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FIG.  2 — CONCRETE  SIDE  WALLS  SHOULD  BE  CHEAP 
AND  EFFECTIVE 
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FIG.    3 — DRAIN    PIPE   IN    UNSTABLE    SOIL   SHOULD 
BE   SUPPORTED  BY  PLANK  TROUGHS 

parallel  to  the  track  in  a  soft  cut  is  money 
wasted  in  many  cases.  Unless  the  soil  is 
porous,  the  water  in  the  bottom  of  the  bal- 
last does  not  reach  the  tile,  and  the  work- 
ing of  the  subgrade  will  separate  the  tile 
at  the  joints,  so  that  it  will  be  found  that 
no  water  flows  from  the  tile  after  it  has 
been  in  service  for  a  year  or  two.  The  cost 
of  6-in.  bell-end  vitrified  sewer  pipe  is  about 
twice  that  of  ordinary  drain  tile,  but  I 
would  recommend  its  use,  and  if  the  sub- 
grade  is  unstable,  the  tile  should  be  sup- 
ported and  kept  in  line  by  a  plank  trough, 
as  shown  in  Fig.  3. 


The  Price  of  "Elasticity  and  Resistance 
of  the  Materials  of  Construction,"  by  Wil- 
liam H.  Burr,  has  been  changed  from  $6.50, 
as  stated  in  the  review  on  page  24  of  the 
issue  of  Jan.  1,  to  $5.50  net. 


2500-Ton  Concrete  Cribs  Are  Built  and  Launched 

in  a  "Shipyard" 

Combined  Casting  Yard  and  Marine  Railway  at  Victoria  Handles  Heavy 
Cribs  for  Government  Piers — Work  Progresses  Simultaneously  on  Five  Cribs 


THE  QUESTION  of  how  to  launch  the 
heavy  concrete  cribs  for  the  Government 
piers  at  Victoria,  B.  C,  has  presented  new 
problems  in  requiring  some  method  which 
could  safely  handle  the  great  weights  with- 
out interfering  with  the  steady  and  speedy 
progress  of  the  work  nor  exceeding  the  rea- 
sonable cost  limit.  The  first  scheme,  using 
a  large  floating  drydock  on  which  two  cribs 
could  be  cast  and  launched  simultaneously, 
resulted  in  failure  and  was  abandoned.  An 
account  of  the  accident  that  occurred  when 
the  first  cribs  were  launched  appeared  in 
the  Engineering  Record  of  Feb.  20,  1915, 
page  247.  Since  then  an  entirely  new  plan 
has  been  evolved  and  used  successfully 
which  permits  of  the  simultaneous  construc- 
tion of  five  cribs  on  a  solid  structure,  and 
provides  for  launching  on  marine  ways  by 
slow  stages  so  that  there  are  never  sud- 
den excessive  strains  to  endanger  cribs  or 
structure. 

The  general  scheme  of  constructing  the 
new  government  piers,  which  was  explained 
in  detail  in  the  Engineering  Record  of  Aug. 
7,  1915,  page  165,  requires  the  construc- 
tion of  fifty-three  concrete  cribs,  for  the 
most  part  80  x  35  ft.  in  plan,  39  ft.  high 
and  weighing  about  2500  tons  each.  The 
first  two  of  these  cribs,  constructed  on  the 
drydock,  were  found  to  be  intact  after  the 
accident  that  occurred  at  the  launching,  and 
were  later  towed  to  the  pier  site  and  prop- 
erly placed.  The  marine-way  scheme  for 
handling  the  cribs  was  then  adopted  and  the 
first  crib  launched  from  the  ways  on  Sept. 
25.  This  was  followed  by  another  on  Sept. 
30  and  still  another  on  Oct.  8,  all  of  which 
were  launched  without  the  slightest  hitch. 
With  the  plant  well  under  way  and  in  reg- 
ular running  order  it  is  expected  that  it 
will  be  possible  to  launch  a  crib  every  seven 
days. 

Building  the  "Shipyard" 

Each  of  the  cribs,  when  floating,  draws 
27  ft.  of  water,  and  in  order  to  secure  the 
necessary  depth  of  water  in  a  place  well 
sheltered  from  storms,  it  was  found  best 
to  construct  the  plant  entirely  on  pile  foun- 
dations. The  most  favorable  location  was 
in  Esquimalt  Harbor,  about  six  miles  from 
the  pier  site.     At  this  point  the  water  is 


about  40  ft.  deep  at  high  tide  and  the  bot- 
tom is  mud  and  clay  to  a  depth  of  from  45 
to  60  ft.,  at  which  level  bedrock  is  found. 
Construction  of  the  plant  was  started  here 
in  February,  1915. 

In  order  to  have  room  for  the  simultane- 
ous construction  of  five  cribs  it  was  de- 
cided to  construct  a  skeleton  wharf  90  x 
225  ft.  in  plan.    This  wharf  consisted  prin- 


DETAILS  OF   THE  CRIB  PLATFORM 

cipally  of  twelve  parallel  rows  of  piling 
capped  with  12  x  16-in.  timbers.  The  rows 
were  spaced  10  ft.  apart,  except  the  two 
outer  rows,  which  were  on  4-ft.  9-in.  centers. 
The  piling  in  each  of  these  rows  was  driven 
on  approximately  2V2-tt.  centers.  Only 
large  Douglas-fir  piles  with  the  bark  on 
were  driven,  and  the  average  length  ex- 
ceeded 100  ft.  Under  the  wharf  a  strong 
cross  and  sway  bracing  of  3  x  10-in.  plank 
was  used.  On  each  of  the  12  x  16-in.  caps 
in  this  skeleton  wharf  a  track  of  1  x  8-in. 
iron  was  placed  and  held  in  position  by 
%-in.  countersunk  driftbolts. 

Five  construction  platforms  40  x  100  ft. 
in  plan  were  built  with  parallel  bottom  tim- 
bers spaced  the  same  as  the  caps  of  the 
skeleton  wharf.  The  platform  timbers  thus 
furnished  a  bed  for  1  x  8-in.  iron  tracks, 
which  corresponded  with  the  tracks  on  the 
skeleton  wharf  over  which  they  moved  on 
twelve  rows  of  cast-iron  rollers.  These  roll- 
ers are  4  in.  in  diameter  and  have  flanges 
on  each  end  to  fit  over  the  8-in.  iron  tracks, 
as  shown  in  one  of  the  accompanying  draw- 
ings. They  are  spaced  on  10-in.  centers  and 
held  in  position  in  wooden  frames  in  nests 
of  ten  rollers  each. 

When  the  platforms  are  in  position  on 
the  wharf  the  top  planking  is  6  in.  above 
high  water  and  the  cribs  are  constructed 
directly  on  them.  A  layer  of  roofing  felt 
is  laid  on  the  platform  prior  to  the  begin- 
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LAUNCHING  CRADLE  IS  BUILT  OF  TIMBER  AND  FILLED  WITH  GRAVEL  BALLAST  TO  OVERCOME  ITS  BUOYANCY 
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ENGINES  CROSS  HAUL  CRIB  AND  PLATFORM  ON  SKELETON  WHARF   AND  LOWER  DOWN  700-FOOT  MARINE  WAY 
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ning  of  work  on  each  crib.    This  prevents 
the  concrete  from  adhering  to  the  platforms. 

Marine  Railway 

The  marine  ways  for  launching  the  cribs 
is  at  one  end  of  the  skeleton  wharf  and  at 
right  angles  to  it  The  track  is  700  ft. 
long  and  has  a  grade  of  1  in  18.  It  con- 
sists principally  of  seven  rows  of  timbers 
constructed  on  piling,  tied  together  with 
cross  timbers  and  carefully  braced.  Addi- 
tional support  is  furnished  by  batter  piles 
placed  along  the  outer  piling  of  the  struc- 
ture proper.  The  piles  in  the  incline  are 
all  selected  Douglas  fir  and  are  driven  on 
2»2-ft.  centers  at  the  top  of  the  track.  They 
are  gradually'  spaced  wider  apart  toward 
the  lower  end  of  the  track,  where  the  buoy- 
ancy of  the  water  reduces  the  weight  of  the 
crib.  The  piles  were  cut  off  under  water 
on  the  required  batter  by  a  specially  de- 
signed circular  saw  operated  from  the  sur- 
face. 

A  7-in.  iron  track  for  rollers  is  placed  on 
top  of  each  of  th?  seven  lines  of  timber.  It 
is  1  in.  thick  at  the  upper  end  and  grad- 
ually reduces  to  ^g  in.  at  the  bottom.  The 
track  is  spiked  to  the  timbers  with  %-!"■ 
driftbolts. 

The  launching  cradle  is  built  of  timber 
as  shown  in  one  of  the  drawings  and  is 
filled  with  gravel  ballast  to  overcome  its 
buoyancy.  It  moves  up  and  down  the  in- 
cline on  seven  rows  of  4-in.  rollers  with 
spacings  varying  from  10  in.  between  cen- 
ters at  the  upper  end  of  the  track  to  14  in. 
between  centers  at  the  lower  end,  where 
the  buoyancy  of  the  water  lessens  the 
weight  of  the  crib.  These  rollers  are  held 
in  position  in  wooden  frames  coupled  to- 
gether in  each  of  the  seven  rows.  The  16  x 
16-in.  cross  timbers  on  the  top  of  the  cradle 
are  spaced  to  coincide  with  the  twelve- 
track  timbers  of  the  skeleton  wharf,  thus 
allowing  the  iron  tracks  on  cradle  and  wharf 
to  connect,  so  it  is  possible  to  roll  the  suc- 
cessive construction  platforms  with  their 
respective  cribs  direct  from  skeleton  wharf 
to  cradle. 

This  cross  hauling  of  the  platform  and 
crib  to  the  cradle  is  accomplished  by  means 
of  two  sets  of  six-sheave  blocks  with  %-in. 
wire  rope,  power  being  furnished  by  two 
7  X  10  hoisting  engines.  The  cradle  is  held 
rigid  during  this  time  by  four  1  x  8-in.  steel 
straps,  which  are  released  as  soon  as  the 
crib  is  on  the  cradle,  so  as  to  allow  the  lat- 
ter to  move  down  the  incline. 

The  rigging  for  lowering  the  cradle  con- 


INSIDE  FORMS  AND  REINFORCING  STEEL  OF  CRIB  IN    POSITION 


sists  of  two  14-sheave  tandem  blocks,  one 
of  which  is  fastened  to  the  front  end  of  ths 
cradle  and  the  other  to  the  engine  bed  tim- 
bers at  the  upper  end  of  the  launching 
track.  These  blocks  are  reeved  with  %-in. 
and  ys-in.  wire  rope  in  such  a  way  that  the 
"'8-in.  rope  is  in  play  during  the  heaviest 
pull  and  the  %-in.  rope  comes  into  use  as 
the  buoyancy  and  resistance  of  the  water 
decrease  the  load.  A  two-drum  highly- 
geared  10  X  12  hoisting  engine  is  used  for 
lowering  the  cradle. 

Owing  to  the  resistance  of  the  water  and 
the  power  required  to  overhaul  the  14- 
sheave  blocks,  the  weight  of  the  crib  is  not 
sufficient  to  carry  the  cradle  to  the  bottom 
of  the  incline.  A  7  x  10  hoisting  engine 
located  alongside  the  lowering  engine  fur- 
nishes the  additional  power  required  to  do 
this.  As  soon  as  the  first  crib  is  launched, 
each  remaining  crib  on  the  skeleton  wharf 
is  moved  one  space  nearer  by  means  of  the 
same  rigging  used  to  move  the  completed 
crib  from  the  wharf  to  the  cradle.  The 
empty  platform  taken  from  the  crib  at  the 
time  of  launching  is  towed  to  the  far  end  of 
the  skeleton  wharf  and  pulled  up  on  the 
track  by  means  of  a  short  incline.  It  is 
then  ready  to  receive  the  reinforcing  steel 
and  forms  for  another  crib. 

Concrete  Plant 

The  mixing  plant  consists  of  a  1-cu-yd. 
Smith  mixer  in.stalled  on  one  end  of  a  1200- 
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ton  scow.  Hoppers  for  sand  and  gravel 
were  built  on  the  deck  to  accommodate 
about  500  cu.  yd.  of  material  and  were  ar- 
ranged to  feed  by  gravity  into  measuring 
hoppers.  A  30-in.  conveyor  belt  running 
underneath  the  measuring  hoppers  conveys 
the  sand  and  gravel  to  an  elevator  belt, 
which  carries  it  to  the  charging  hoppers. 
The  cement  is  added  in  the  charging  hop- 
pers and  is  handled  by  compressed  air 
through  a  4-in.  hose  from  the  cement  shed. 

The  mixed  concrete  is  deposited  in  the 
forms  by  the  "open  spouting"  method,  after 
being  elevated  100  ft.  in  a  tower  on  one  end 
of  the  mixer  scow.  The  sand  and  gravel  is 
delivered  from  barges  to  the  mixer  scow  by 
a  derrick  operating  a  2i''2-yd.  clamshell 
bucket.  The  capacity  of  the  plant  is  50  cu. 
yd.  per  hour.  The  contractors  operate  their 
own  hydraulic  screening  plant  in  furnishing 
the  sand  and  gravel. 

The  numerous  longitudinal  and  trans- 
verse bulkhead  walls  in  each  of  the  cribs 
made  it  necessary  to  adopt  some  type  of 
collapsible  inside  forms  for  these  bulkhead 
walls.  The  method  in  use  and  which  is 
working  successfully  involves  the  use  of 
sectional  unit  forms.  Each  section  is  so 
hinged  .together  that  when  the  inside  braces 
are  loosened  and  the  form  is  subjected  to  a 
lifting  pull,  it  automatically  "collapses"  and 
frees  itself  from  the  concrete.  It  is  lifted 
out  with  a  derrick  and  after  the  inside 
braces  are  replaced  in  position  the  form  is 
again  ready  for  use. 

The  "shipyard"  has  been  constructed  by 
Grant  Smith  &  Company  &  McDonnell,  Ltd., 
who  have  the  contract  for  the  two  govern- 
ment piers  now  under  construction.  The 
design  and  construction  of  the  plant  waa 
carried  out  under  the  supervision  of  H.  W. 
Bassett,  and  plans  and  details  were  drawji 
by  D.  D.  Updegraff. 


FINISHED  CKIB   BESIDE  ONE  UNDER  CONSTRUCTION   ON   WHARF 


Two  Hundred  and  Five  Miles  of  new 
lines  were  added  to  the  British  railways  in 
South  Africa  during  1914,  according  to  a 
report  of  the  general  manager  of  the  Union 
Railways  quoted  in  the  London  Economist. 
The  mileage  of  the  four  railways  is  now 
3705  for  Cape,  2436  for  the  Transvaal,  1180 
for  the  Free  State  and  1164  for  the  Natal, 
making  a  total  of  8485  miles.  Part  of  the 
new  mileage  was  a  railroad  built  in  record 
time  from  Prieska  to  Upington  for  military 
purposes,  which  is  expected,  however,  to 
develop  into  an  important  commercial  line. 
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Co-operation  of  Societies  Needed  to  Secure 
Equitable  Specifications  and  Contracts 

Says  President  of  Society  of  Engineering  Contractors  in  St.  Louis 
Address  to  Engineers'  Club  and  Associated  Engineering  Societies 


ENGINEERING  societies  and  organiza- 
tions of  contractors  can,  it  is  admitted, 
do  a  great  deal  to  cheapen  the  cost  and  im- 
prove the  quality  of  construction  and  to  de- 
crease the  uncertainties  of  contract  work  by 
agreeing  on  standard  and  equitable  forms  of 
specifications  and  contracts.  The  need  for 
such  action  was  clearly  brought  out  by  Hillis 
F.  Hackedorn,  president  of  the  American 
Society  of  Engineering  Contractors,  in  ad- 
dressing on  Dec.  1  last  the  St.  Louis  Engi- 
neers' Club  and  Associated  Engineering  So- 
cieties. He  pointed  out  that  specifications 
on  most  contract  work  are  now  incomplete, 
carelessly  drawn  or  badly  enforced;  that 
most  contracts  are  inequitable;  that  the 
English  practice  of  making  the  engineer 
instead  of  the  contractor  responsible  for  the 
correctness  of  estimated  quantities  is  much 
superior  to  our  own;  that  arbitration  by 
true  third  parties  should  replace  arbitra- 
tion by  engineers,  and  that  great  advantage 
both  to  architects  and  builders  has  fol- 
lowed in  the  past  three  years  joint  action 
such  as  he  advocates,  which  was  taken  by 
the  National  Association  of  Builders'  Ex- 
changes and  the  American  Institute  of 
Architects.    Mr.  Hackedorn  said,  in  part: 

There  is  one  of  our  ideals  which  we  of 
the  present  generation  sincerely  hope  may 
be  realized  in  all  parts  of  the  United  States, 
and  that  is  the  ideal  of  equitable  specifica- 
tions and  contracts;  specifications  that  are 
written  fully  and  completely  describing  the 
work  down  to  the  minutest  detail,  eliminat- 
ing all  guesswork  and  conveying  to  the  con- 
tractor completely  the  ideas  of  the  engi- 
neer. One  of  the  greatest  impositions  that 
is  ever  placed  on  a  contractor  is  caused  by 
the  engineer  whose  specifications  fairly 
teem  with  the  expression  "to  the  satisfac- 
tion of  the  engineer."  This  much-abused, 
impossible-to-forecast  expression  ii  about  as 
serious  a  handicap  as  can  be  hung  on  a  con- 
tractor who  is  making  up  an  estimate  of 
cost  for  any  type  of  construction.  It  leaves 
too  wide  a  field  for  guesswork  and  opens 
up  too  broad  an  avenue  of  opportunity  for 
the  engineer  or  the  inspector  to  "get  even" 
with  the  contractor  for  some  fancied  or  real 
grievance.  It  is  something  against  which 
a  contractor  has  no  opportunity  whatever 
to  protect  himself.  I  have  seen  contractors 
practically  ruined  in  an  effort  to  satisfy  an 
engineer  who  was  unreasonable,  but  who 
nevertheless  was  backed  by  brass-bound 
specifications  containing  this  damnable 
clause.  The  phrase  impresses  the  contrac- 
tor as  an  evidence  of  either  lack  of  knowl- 
edge on  the  part  of  the  engineer  or  laziness 
in  preparing  the  specifications. 

English  Practice  Good 

In  Great  Britain  carefully  prepared 
schedules  as  to  quantities  are  submitted  to 
the  contractor.  These  quantities  are  guar- 
anteed, and  in  case  of  error  the  contractor 
has  a  ground  of  action  against  the  quan- 
tity surveyor.  This  method  enables  the 
contractor  to  estimate  the  cost  of  work 
much  more  closely  than  can  be  done  in  this 
country,  where  all  estimates  of  quantities 
are  frankly  labeled  as  guesses,  and  the  en- 
gineer dodges  all  responsibility  by  stating 
that   the   contractor  must   assume   all   the 


hazard  as  to  errors  in  such  estimates.  Of 
course  under  these  conditions  the  contrac- 
tor must  charge  for  an  element  of  chance 
which  should  not  enter  into  the  proposi- 
tion. The  engineer  should  make  his  esti- 
mates carefully  and  thoroughly  and  be 
ready  to  stand  behind  them  in  case  of  error. 
I  know  of  but  one  bridge  engineer  who 
guarantees  his  quantity  estimates.  As  a 
result,  bidders  can  make  much  closer  esti- 
mates on  this  man's  work,  knowing  as  they 
do  that  he  will  stand  responsible  for  any 
errors  in  his  quantity  statements. 

An  unfair  engineering  practice  frequent- 
ly resorted  to  in  the  writing  of  specifica- 
tions is  to  require  the  contractor  to  prepare 
the  detailed  working  drawings  for  a  job,  in- 
cluding, for  reinforced  concrete,  bending 
diagrams  and  special  details  as  to  connec- 
tions of  reinforcement.  This  makes  it 
necessary  for  the  contractor  to  maintain  a 
much  more  expensive  engineering  and 
drafting  department  than  would  otherwise 
be  required.  In  addition  to  this,  some 
specifications  require  that  the  contractor, 
"having  checked  the  plans,  shall  be  re- 
sponsible for  the  correctness  of  all  draw- 
ings as  to  dimensions,  elevations  and  co- 
relation  of  the  various  parts,"  thus  making 
the  contractor  absolutely  responsible  for 
the  correctness  of  the  engineer's  design 
and  drawings,  and  throwing  on  him  in  case 
of  error  the  expense  of  correction.  The 
contractor  is  given  no  extra  allowance  for 
preparing  his  drawings,  but  must  do  it  at 
his  own  expense  and  deduct  it  from  his  es- 
timated profits,  when  it  should  be  taken 
from  the  engineer's  fee.  Many  engineers 
even  require  that  the  contractor  shall  fur- 
nish several  sets  of  cloth-mounted  draw- 
ings, and  as  many  sets  of  paper  blueprint 
copies  as  the  purchaser  and  engineer  may 
desire.  This  might  result  in  an  almost  un- 
limited abuse,  and  while  it  is  a  small  item 
on  a  large  job,  it  is  one  of  the  mice  that 
eat  away  the  substance  of  the  contractor's 
estimated  profit. 

Give  Bidders  Complete  Plans 

Our  position  in  the  matter  of  detailed 
specifications  is  that  we  know  of  no  legiti- 
mate reason  why  the  contractor  should  not 
have  full  detailed  information  as  to  what 
will  be  required  in  the  execution  of  a  given 
contract  before  the  contract  is  signed.  He 
should  not  be  required  to  make  haphazard 
guesses  on  small-scale  drawings  and  indefi- 
nite specifications  frequently  lacking  in 
vital  information.  If  detail  drawings  have 
not  been  completed  before  the  date  on 
which  bids  are  requested,  the  date  should 
be  postponed  to  give  the  engineer  an  oppor- 
tunity to  prepare  complete  working  draw- 
ings. It  takes  no  longer  to  study  the  de- 
tails of  a  structure  before  the  contract  is 
executed  than  after.  A  careful  prepara- 
tion of  detailed  drawings  and  the  writing 
of  complete  specifications  will  result  in  a 
saving  of  cost  to  the  owner,  because  when 
this  is  not  done  the  contractor  has  to  add 
a  certain  per  cent  to  cover  the  uncertain- 
ties of  tii€  contract. 

It  has  been  our  experience  that  where  the 
engineer  co-operates  with  the  contractor 
the  quality  of  work  is  very  much  improved, 


resulting  in  a  great  benefit  to  the  owner. 
Of  course  if  the  contractor  knows  that  the 
engineer  is  disposed  to  treat  him  fairly 
and  not  impose  unnecessary  hardships  on 
him,  he  will  in  return  for  this  confidence 
exert  every  effort  to  give  the  owner  the 
benefit  of  his  experience  in  producing  the 
highest  class  of  results. 

The  classification  of  excavated  materials 
is  one  that  has  probably  caused  as  many 
controversies  as  any  other  single  item  in 
an  engineer's  specifications.  This  point 
should  be  fully  covered  in  all  specifications 
so  as  to  eliminate  entirely  the  necessity  for 
guessing  at  information  which  the  engi- 
neer himself  might  supply.  It  would  be  far 
better  for  the  owner  if  some  preliminary 
money  were  spent  more  frequently  in  test 
pits  and  borings  to  ascertain  the  character 
of  the  soil  to  be  encountered  in  excavation. 

One  of  the  most  dangerous  conditions  in 
the  great  majority  of  specifications  is  the 
clause  providing  that  the  engineer  shall  be 
the  final  judge  of  the  interpretation  of  the 
specifications.  The  lawyer  would  call  this 
ex  parte,  for  the  reason  that  the  engineer 
is  in  the  employ  of  the  owner  and  his  judg- 
ment is  bound  to  be  biased  toward  that 
side.  Of  course  I  realize  that  the  engineer- 
ing profession  takes  the  high  and  lofty  po- 
sition that  the  engineer's  judgment  will  be 
fair  to  both  contractor  and  owner;  that  he, 
like  Caesar's  wife,  is  above  reproach,  and 
that  the  contractor  should  have  faith 
enough  in  him  to  believe  that  the  engineer 
will  give  him  a  square  deal.  Investigation 
and  inquiry  among  hundreds  of  contractors 
has  convinced  me  that  this  presumed  fair- 
ness and  equity  on  the  part  of  the  engineer 
is  the  exception  and  not  the  rule. 

Changing  Plans  Unfairly 

One  manifestly  unfair  condition  In  many 
specifications  is  that  giving  the  engineers 
the  right  to  make  minor  changes  in  the 
plans  without  extra  compensation  to  the 
contractor,  unless,  "in  the  opinion  of  the 
engineer,"  he  is  entitled  to  such  extra  com- 
pensation, the  amount  of  which  is  to  be  de- 
termined solely  by  the  engineer.  This  con- 
dition leaves  a  very  large  opening  for  the 
engineer  to  abuse  his  authority  over  a  con- 
tractor whom  he  does  not  like,  or  to  seri- 
ously cripple  him  when,  in  the  opinion  of 
the  engineer,  the  wrong  man  has  landed 
the  job. 

One  of  the  ideals  of  the  American  So- 
ciety of  Engineering  Contractors  is  that 
the  specifications  should  provide  in  the 
event  of  any  disagreement  between  the  con- 
tractor and  the  engineer  that  such  que.s- 
tion  shall  be  submitted  to  arbitration,  the 
engineer  and  the  owner  on  one  side  and  the 
contractor  on  the  other  being  bound  beyond 
appeal  to  the  decision  of  the  arbitrators. 
In  our  opinion  this  removes  the  danger  of 
the  contractor's  being  injured  by  the  de- 
cision of  the  engineer,  or  of  the  owner's 
being  defrauded  by  unfair  work  of  the 
contractor.  It  would  mean  the  elimination 
of  controversies  between  the  engineer  and 
contractor. 

One  of  the  greatest  injustices,  to  my 
mind,  and  one  which  enters  into  nearly  all 
of  the  specifications,  is  the  clause  requiring 
the  contractor  to  assume  the  responsibility 
for  the  infringement  of  any  patent  used 
in  the  performance  of  the  contract.  The 
engineer  prepares  his  design,  specifies  his 
materials  and  method  of  construction  and 
puts  the  responsibility  on  the  contractor 
for  ascertaining  whether  or  not  there  are 
any  patents  on  the  type  of  design  or  ma- 


76 


ENGINEERING    RECORD 


Vol.  73,  No.  3 


terials  used  or  on  the  method  of  construc- 
tion. It  seems  to  me  that  this  is  part  of 
the  duty  of  the  engineer  and  that  in  making 
his  design  he  should  ascertain  beyond  the 
possibilitj'  of  a  doubt  whether  or  not  it 
infringes  any  of  the  many  patents  which 
have  been  granted.  In  case  he  cannot  make 
a  design  without  infringing  a  patent,  either 
he  should  notify  all  bidders  of  the  ex- 
istence of  the  patent,  and  the  fact  that  his 
design  infringes,  or  he  should  obtain  from 
the  owner  of  the  patent  the  right  to  use  it 
for  a  specific  price  on  the  work. 

Engineer  Should  Not  Run  the  Job 

Another  inequity  is  that  giving  the  engi- 
neer the  right  to  direct  the  sequence  of  the 
work  and  issue  orders  as  to  the  manner  and 
time  in  which  the  various  parts  of  the 
work  shall  be  done,  and  the  force  required 
to  complete  it  within  the  time  specified.  I 
believe  that  I  can  state  without  fear  of 
contradiction  that  no  two  contractors  would 
handle  the  same  job  in  the  same  manner 
and  sequence.  It  is  customary  in  making 
up  estimates  to  plan  carefully  the  manner 
and  sequence  of  the  construction.  If  the 
contractor  is  not  permitted  to  follow  his 
own  methods  it  frequently  results  in  turn- 
ing a  contract  that  would  otherwise  be 
profitable  into  one  that  shows  a  loss.  The 
contractor  is  the  man  who  pays  the 
bills,  who  furnishes  the  surety  bond  guar- 
anteeing the  construction  according  to  the 
plans  and  specifications  and  in  a  given 
time,  and,  in  my  opinion,  he  should  not  be 
hindered  by  the  ideas  of  the  engineer. 

Cutting  Estimates  on  Principle 

Another  practice  followed  by  some  engi- 
neers is  the  pruning  of  monthly  estimates 
for  pajTnent.  As  a  general  proposition  the 
engineer  or  inspector  directly  in  charge  of 
a  job,  who  is  frequently  a  young  man,  will 
make  a  decided  practice  of  underestimating 
work  actually  done.  As  a  result,  after  tak- 
ing off  the  percentage  held  back  as  pro- 
vided by  the  contract,  a  contractor  is  paid 
in  reality  50  or  60  per  cent  of  the  work 
actually  done,  where  he  should  get  80  or 
90  per  cent.  Of  course  this  has  no  bearing 
on  the  engineer's  ability,  but  it  frequently 
embarrasses  the  contractor  in  financing  big 
jobs.  An  important  point  in  the  prepara- 
tion of  estimates  for  pay,  in  which  I  believe 
contractors  will  bear  me  out,  is  that  engi- 
neers should  make  an  allowance  for  ma- 
terial on  the  ground  ready  to  be  worked  up, 
a  sum  covering  forms  and  preliminary 
work,  and  in  some  instances  a  sum  approxi- 
mating the  cost  of  new  equipment  that  is 
bought  to  handle  the  special  job.  Of  course 
I  realize  that  the  engineer  will  say  that 
many  contractors  will  be  unreasonable  in 
these  plans.  If,  however,  engineers  will 
show  a  disposition  to  help  the  contractor 
along  these  lines,  I  believe  that  90  per  cent 
of  the  contractors  would  be  disposed  to 
strain  points  in  favor  of  the  engineer  and 
owner,  and  give  them  a  higher  type  of  con- 
struction. It  would  be  nothing  more  than 
an  appreciation  of  a  favor  extended,  and 
along  this  line  we  are  all  human  and  will- 
ing to  show  our  appreciation  of  any  such 
help. 

ckjntractors    blamed    for    engineering 
Errors 

The  business  relations  between  the  con- 
tractor and  engineer  are  little  understood 
by  the  public  at  large.  We  frequently  hear 
a  contractor  on  public  works  condemned  for 
failures    in    bridges,    roads   or   pavements 


when  he  was  entirely  innocent,  having 
built  the  work  in  strict  accordance  with 
the  specifications  furnished.  Yet  the  gen- 
eral public  makes  him  the  goat,  and  the 
engineer,  who  has  prepared  faulty  specifica- 
tions, goes  scot  free.  Of  course  the  engi- 
neer may  take  the  high  position  that  if  the 
contractor  does  not  like  his  specifications 
he  need  not  bid  on  the  work.  This  is  not 
only  unfair  to  the  contractor,  but  also  to 
the  owner,  because  it  reduces  competition 
by  eliminating  intelligent  and  responsible 
contractors.  Some  contractors  go  so  far  as 
to  refuse  to  bid  on  work  where  the  specifi- 
cations are  not  fair  and  completely  de- 
tailed; but  where  a  contractor  has  a  large 
organization  with  a  certain  amount  of 
overhead  expense,  he  is  of  course  anxious 
to  make  as  good  a  showing  on  the  capital 
invested  as  he  can.  If  he  were  to  pass  up 
unfair  specifications  he  would  lose  many 
pieces  of  work  which  he  could  do  at  a 
profit  under  fair  specifications. 

A  prominent  engineer  in  a  paper  recently 
read  refers  to  the  personality  of  the  engi- 
neer as  probably  the  most  important  factor 
in  the  relations  between  engineer  and  con- 
tractor, stating  that  some  engineers  have  a 
notoriously  bad  name  and  do  not  appreciate 
the  responsibility  of  the  honorable  position 
they  occupy.  The  wise  engineer  knows  that 
many  contract  conditions  can  be  ignored 
without  any  harm  being  done,  and  that 
many  facilities  can  be  given  the  contractor 
to  expedite  the  work.  We  believe  that  con- 
tractors as  a  body  will  not  take  unfair  ad- 
vantage of  these  concessions,  but  will  in 
their  turn  go  out  of  their  way  to  meet  some 
special  request  of  the  engineer,  playing  the 
game  of  give  and  take  in  a  reasonable  way 
without  expecting  extra  pay  for  every 
trifling  piece  of  work. 

Work  of  Builders'  Exchange  a  Model 

The  National  Association  of  Builders'  Ex- 
changes, of  which  H.  L.  Lewman  of  Louis- 
ville, Ky.,  is  president,  has  been  working 
for  a  number  of  years  in  conjunction  with 
the  American  Institute  of  Architects  to 
secure  standard  specifications  and  con- 
tracts for  the  use  of  builders.  How  well 
they  have  accomplished  this  work  is  evi- 
denced by  "The  Standard  Documents  of  the 
American  Institute  of  Architects  in  collabo- 
ration with  the  National  Association  of 
Builders'  Exchanges."  These  documents  de- 
fine the  duties,  scope  and  power  of  the  archi- 
tect, the  duty  of  the  contractor,  the  scope 
and  limit  of  arbitration,  and  the  rights  of 
subcontractors.  The  specifications  and 
contract  forms  have  been  so  carefully  pre- 
pared and  revised  that  it  is  difficult  to  find 
any  point  wherein  there  can  be  criticism. 
Their  theory  is  to  insist  upon  the  use  of  the 
principle  of  arbitration  on  every  possible 
question  that  can  be  settled  without  resort 
to  the  courts.  But  the  greatest  lesson  to 
be  derived  from  the  joint  work  of  these  two 
national  organizations  is  the  accomplish- 
ment of  beneficial  and  just  results  by  means 
of  joint  organization,  co-operation  and 
close  affiliation.  As  a  consequence  of  this 
work  the  membership  of  the  National  As- 
sociation of  Builders'  Exchanges  more  than 
doubled  during  the  year  1913,  again 
doubled  in  1914,  and  has  almost  doubled 
again  in  1915.  If  it  were  possible  to  bring 
about  such  close  relations  between  the  vari- 
ous national  engineering  societies  and  all 
of  the  national  contractor.s'  organizations 
the  result  would  be  beneficial  to  all  engi- 
neers and  contractors,  and  losses  caused  by 
misunderstandings  of  contracts  and  specifi- 


cations would  be  almost  entirely  elimi- 
nated. Such  uniform  action  could  bring 
about  the  adoption  of  standard  specifica- 
tions and  contracts  based  upon  equity,  in- 
telligence and  fair  dealing,  ever  guarded  by 
the  idea  of  arbitration. 


Admits  That  Market  Value 
Will  Not  Reproduce  Land 

California     Commission     Concedes     Need     of 

Multiples  to  Get  Cost  to  Reproduce,  but 

Says  Reproduction  Cost  Is  Not 

Cost  to  Reproduce 

VIRTUAL  admission  by  the  Railroad 
Commission  of  California  that  multiples 
in  some  form  or  other  are  necessary  for 
determining  the  true  cost  to  reproduce  land 
is  found  in  the  commission's  report,  dated 
Dec.  8,  1915,  in  the  matter  of  the  valuation 
of  a  part  of  the  Central  Pacific  Railway. 
The  commission  takes  the  stand,  however, 
that  the  Minnesota  rate  decision  necessi- 
tates the  use  of  a  different  figure,  "market 
value,"  in  an  estimate  of  reproduction  cost. 
The  case  is  not  one  brought  to  settle  a 
definite  point  in  dispute,  but  is  an  investi- 
gation on  the  commission's  own  initiative 
to  determine  original  cost,  reproduction 
cost  and  reproduction  cost  less  depreciation. 
The  commission  defines  "reproduction  cost" 
as  follows,  the  italics  being  those  of  the 
Engineering  Record: 

"The  term  'reproduction  cost'  means  the 
estimated  cost  in  cash  of  reproducing,  in 
the  condition  (new  or  second-hand)  in  which 
it  was  acquired,  the  physical  property  of 
the  public  utility  in  the  State  of  California, 
as  of  the  date  of  valuation;  to  which  is 
added  the  value  of  all  operative  lands, 
based  on  the  market  value  of  adjacent  and 
similar  lands,  the  actual  or  estimated  cost 
of  acquiring  franchises  and  the  estimated 
cost  of  overhead  expenditures  for  engineer- 
ing, law,  interest  and  similar  items." 

This  combination  of  cost  and  value  to  get 
a  cost  figure  the  commission  justifies,  as 
previously  stated,  by  the  familiar  passage 
from  the  Minnesota  rate  decision.  Accord- 
ing to  the  commission,  the  U.  S.  Supreme 
Court  "disapproves  of  the  'cost  to  repro- 
duce' theory  of  fixing  right-of-way  valua- 
tions,'^ even  in  estimating  reproduction  cost. 
In  the  case  in  question  the  commission 
finds  these  three  figures  for  the  land :  Orig- 
inal cost,  $31,540.53;  reproduction  cost,  in- 
cluding interest,  $34,959.54;  market  value 
(which  is  the  figure  used  by  the  commis- 
sion in  its  final  estimate  of  the  reproduc- 
tion cost  of  the  whole  property),  $20,717. 
The  commission  does  not  discuss  the  moral 
side  of  the  allowing  of  only  two-thirds  of 
what  the  land  actually  cost,  as  compared 
with  a  figure  but  10  per  cent  in  excess  of 
the  actual  cost. 


A  Method  for  Accelerating  the  harden- 
ing of  concrete,  in  order  that  the  material 
might  be  used  instead  of  willow  mats  in 
Mississippi  River  revetment  work,  has  been 
the  objective  of  experiments  made  by  the 
U.  S.  Bureau  of  Standards..  The  bureau 
finds  that  4  per  cent  of  calcium  chloride 
added  to  the  mixing  water  increases  the 
strength  of  the  concrete  at  the  age  of  one 
day  100  per  cent  or  more.  In  some  cases 
the  strength  of  the  concrete  in  which  the 
calcium  chloride  was  used  at  the  age  of 
two  days  equaled  75  per  cent  or  more  of 
the  strength  normally  attained  in  one 
month. 
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Tunnel  Drill  Carriages — Their  Economic  Possibilities 

Second  of  a  Series  of  Three  Articles  Dealing  with  Heading  Work  at  Mount  Royal  Tunnel  and 
Showing  How  Best  Features  of  Several  Machines  Could  Be  Used  to  Produce  Ideal  Drill  Carriage 

By  S.  P.  BROWN 
Chief  Engineer,  Mount  Royal  Tunnel  &  Terminal  Company,  Limited,  Montreal 


[In  the  first  article  of  this  series,  pub- 
lished last  week,  Mr.  Brown  disciissed  the 
general  features  of  American  and  Euro- 
pean drill  carriages,  differentiating  the  sev- 
eral types  of  equipment  and  describing  the 
developments  which  have  been  made  from 
the  simplest  machine,  without  overhang,  to 
the  latest  device  with  cantilever  arm  and 
muck-handling  conveyor.  This  week's 
article.  Part  2,  deals  with  the  Mount  Royal 
tunnel  heading  work  and  carriages,  and 
presents  a  summary  of  the  essential  points 
in  heading  drill  carrying  design. 

Certain  illustrations  used  in  Part  1  are 
referred  to  in  Part  2.  These  have  been  re- 
peated so  as  to  bring  text  and  illustrations 
together,  thus  allowing  the  reader  to  gain  a 
clear  understanding  of  the  subject  vnth- 
out  having  to  refer  back  to  last  tveek's 
issue  to  identify  pictures  and  drawings. — 
Editor.] 


IN  the  Mount  Royal  tunnel  the  ordinary 
method  of  heading  excavation  was  by 
means  of  a  horizontal  bar  mounting  four 
drills.  The  drills  were  supported  on  arms 
similar  to  those  used  on  the  columns  com- 
mon to  American  tunneling  operations,  or 
on  special  saddle  arms  particularly  designed 
for  this  job.  Sullivan  reciprocating,  or  per- 
cussive, drills  were  used,  so  constructed 
that  where  the  ground  made  it  economically 
desirable  a  jet  of  water  and  air  could  be  in- 
jected through  the  pistons  and  steel  into 
the  bottom  of  the  holes  being  drilled.  For 
this  reason  hollow  steel  was  generally  used. 
(See  double  hose  connections  in  Fig.  10.) 

Heading  Without  Drill  Carriage 

Before  the  rock  in  the  heading  became  so 
hard  as  to  require  very  heavy  drills,  no  drill 
carriage  was  used,  the  drilling  equipment 
being  carried  and  erected  by  hand  (Fig. 
10).  By  this  method  in  Trenton  Lime- 
stone, befoi'e  the  rack  had  become  too 
crystalline,  the  maximum  progress  of  810 
ft.  was  made  in  an  8  x  12-ft.  heading  in 
31  working  days,  a  record-breaking  per- 
formance. Six  rounds  were  drilled  and 
fired  each  day,  two  each  shift.  The  maxi- 
mum day's  progress  was  something  over  30 
ft.,  while  on  days  when  igneous  dikes  of 
importance  were  encountered  the  progress 
would  sometimes  drop  below  20  ft.,  and  oc- 
casionally a  shot  would  be  lost. 
.  Seven  muckers  were  used  to  handle  this 
excavation,  three  casting  back  from  the 
face  and  four  shoveling  into  the  cars.  All 
mucking  was  done  off  slick  sheets  and  the 
cars  were  designed  especially  low.  Thus 
the  four  muckers  shoveling  into  the  car 
handled  all  the  muck  made  on  their  shift, 
which  amounted  to  from  12  to  15  cu.  yd.  per 


man  per  shift.  This  record  is  particularly 
interesting  when  it  is  remembered  that 
nearly  2  hours  out  of  each  8-hour  shift  were 
lo.st  in  blasting. 

To  break  this  rock  required  from  18  to 
22  holes  and  about  500  steels  per  day  for  an 
advance  of  26  ft.  Four  2%-in.  Sullivan 
water  drills  were  used,  with  the  water 
emulsion  through  the  steel.  Each  driller 
averaged  about  12.5  ft.  per  hour,  deduct- 
ing only  the  time  lost  in  blasting.  About 
6.8  ft.  of  hole  were  drilled  per  cubic  yard 


not  be  spared  to  muck  out  the  heading  be- 
fore setting  up  the  drills.  It  was,  there- 
fore, necessary  to  devise  a  drill  carriage 
with  a  long  cantilever  arm  by  which  the 
drilling  equipment  could  be  extended  ahead 
over  the  muck  pile  in  the  heading,  without 
any  material  delay  after  the  blasting  was 
completed. 

In  order  to  bring  the  carriage  near 
enough  the  face  for  an  arm  of  reasonable 
dimensions  to  reach  the  point  where  the 
drills  were  to  be  set  up  the  track  on  which 
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Plan 


Rear  Elevation 


8. — IN    SIMPLEST    TYPE    OF    CARRIAGE    A    LONG    ADJUSTABLE    CANTILEVER    ARM    EXTENDS .  DRILLS    ON 

HORIZONTAL  BAR  OVER    MUCK   PILE 


of  place  measurement  and  about  5.5  lb.  of 
60  per  cent  Forcite  powder  were  used  per 
cubic  yard  with  30-grain  detonators. 

Headings  With  Drill  Carriages 

As  the  rock  became  harder  and  more 
complex,  requiring  more  powerful  drills,  it 
became  imperative  to  devise  some  mechan- 
ical means  of  handling  the  equipment,  which 
had  attained  a  weight  of  several  tons.  The 
common  type  of  European  drill  carriage,  al- 
ready described  in  Part  1  and  shown  in 
Fig.  5,  was  not  suitable  in  the  present  case. 
This  was  principally  because  the  Mount 
Royal  headings,  averaging  from  50  to  100 
per  cent  larger  than  the  Alpine  tunnel  head- 
ings, broke  so  much  ground  that  time  could 


the  carriage  ran  was  riveted  to  steel  plates, 
which  could  act  as  slick  sheets  and  could 
be  mucked  off  rapidly,  as  described  in  Part 
1.  Thus,  after  the  blasting,  the  muckers 
cleared  this  track  to  within  about  25  ft.  of 
the  face  by  throwing  the  muck  that  had 
fallen  on  it  to  the  sides.  As  soon  as  this 
was  done  the  drill  carriage  was  run  in, 
hard  up  against  the  muck  pile,  the  canti- 
lever arm  carrying  the  drill  bar  was  ex- 
tended, and  the  drill  bar  jacked  into  place. 
The  drills  were  thus  always  in  the  heading 
by  the  time  drillers  had  the  roof  and  sides 
barred  down  and  sufficient  muck  thrown 
back  from  the  face  to  permit  the  drill  bar  to 
be  set.  While  the  drillers  were  jacking  up 
the  bar  the  pipe-fitter  was  connecting  the 
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two  large  drill  carriage  hoses  to  the  ends 
of  the  water  and  air  pipes  entering  the 
heading.  None  of  the  drills  was  ever  dis- 
mounted from  the  bar  or  disconnected  from 
its  manifold.  The  drillers  started  work  as 
soon  as  the  bar  was  tight. 

Two  tj-pes  of  carriages  were  designed 
and  built.  One  (Fig.  3)  was  ver>'  simple, 
for  use  in  the  small  8  x  12-ft.  heading;  it 
was  merely  a  carriage  proper  somewhat 
similar  to  the  Carter  carriage  (Fig.  8),  de- 
scribed in  Part  1,  except  that  the  canti- 
lever beam  moved  with  the  drill  bar  in- 
stead of  having  the  bar  slide  on  the  beam. 
The  other  (Fig.  4)  had  the  moving  beam, 
but  as  it  was  for  use  in  the  large  head- 
ing, 10  X  13  to  14  ft.,  it  also  had  a  muck- 
handling  attachment  for  transporting  the 
excavated  material  from  the  face  to  cars  in 
the  rear. 

Drill  Carriage  Increases  Progress 

The  effect  of  drill  carriage  work  is  shown 
by  the  results  obtained,  for  instance,  in 
heading  3  E  where  the  muck-handling  drill 
carriage  operated  for  over  six  months.  For 
the  six  months  prior  to  the  installation  of 
the  drill  carriage  in  this  heading  the  aver- 
age progress  was  350  ft.  per  month  in  crys- 
talline limestone  cut  by  numerous  dikes  and 


drill  carriage  progress  is  here  shown  quite 
clearly. 

Simple  Carriage 

The  simple  drill  carriage  (Fig.  3)  was  a 
much  lighter  affair  than  the  muck-handling 
one.  A  drill  carriage  was  not  required  in 
this  heading  until  the  latter  part  of  the 
run,  when  the  very  hard  rock  was  encoun- 
tered. The  carriage  had  a  36-ft.,  11  x  11- 
in.  beam,  which  supported  the  'horizontal 
drill  bar  and  cantilevered  out  over  the  muck 
pile,  as  already  described.  At  the  forward 
end  a  special  steel  casting,  similar  to  a  pil- 
low block,  was  attached  to  the  beam  with  a 
vertical  swivel  so  that  the  drill  bar,  which 
was  clamped  into  the  casting,  might  be 
swung  about  in  a  horizontal  plane.  Thus, 
when  working,  the  bar  was  at  approximate- 
ly right  angles  to  the  beam  and  when  be- 


by  which  the  beam  could  be  further  ele- 
vated when  desired. 

The  rear  or  A-frame  car  consisted  of  a 
platform  similar  to  the  ones  just  described, 
with  a  steel  plate  and  angle  A-frame  ex- 
tending about  5  ft.  6  in.  above  the  track. 
This  A-frame  had  vertical  guides  at  the 
sides,  in  which  a  horizontal  roller,  at  right 
angles  to  the  longitudinal  center-line  of  the 
carriage,  played  up  and  down.  This  roller, 
under  which  the  cantilever  beam  traveled, 
supported  a  babbitted  saddle,  which 
formed  the  bed  for  a  screw  jack  that  was 
placed  between  the  roller  saddle  and  the 
heading  roof  when  the  beam  was  being 
rammed  ahead.  The  two  cars  were  coupled 
together  so  as  to  give  articulated  travel  in 
passing  switches  and  curves. 

When  the  carriage  was  moving  out  and 
in,    the   beam    was   slid    back   so  that  the 


7. — MOBILE  CARRIAGE 
DESIGNED  TO  CORRECT 
CERTAIN  FAULTS  IN 
PREVIOUS  TYPES  OF 
APPARATUS 
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5.— OLD  EUROPEAN 
CARRIAGE,  WITHOUT 
OVERHANG,  MERELY 
TRANSPORTS  DRILLS 
TO       WORKING       FACE 


weight  of  the  drilling  equipment  was  well 
overbalanced  by  the  weight  of  the  beam 
behind  the  forward  roller.  After  the  track 
had  been  mucked  off  to  within  about  25  ft. 
of  the  face,  the  carriage  was  pushed  in  by  a 
locomotive  until  the  front  roller  car  was 
jammed   hard   up   against  the  muck  pile. 


in  places  highly  impregnated  with  various 
contact  minerals.  For  the  six  months  after 
the  installation  of  the  drill  carriage  the 
average  progress  was  485  ft.  per  month,  al- 
most entirely  in  Essexite.  The  hardness 
of  the  rock  may  be  realized  from  the  fact 
that  20  to  24  holes  were  required  to  break 
t'le  ground  and  about  1000  steels  were  used 
a  day  for  an  advance  of  19  ft. 

Saving  Effected 

Four  3%-in.  Sullivan  drills  were  used. 
The  water  attachment  was  not  used,  as  the 
length  of  time  required  to  put  down  a  hole 
caused  the  water  to  freeze  and  gave  trouble 
in  operation.  Each  driller  averaged  about 
8  ft.  per  hour,  deducting  only  the  time  lost 
in  blasting.  About  7  ft.  of  hole  were  drilled 
per  cubic  yard  of  place  measurement,  figur- 
ing the  heading  91/2  ft.  high  by  13  ft.  wide. 
About  7  lb.  of  60  per  cent  powder  were 
used  per  cubic  yard  with  30-grain  detona- 
tors. As  the  force  employed  with  the  drill 
carriage  was  practically  the  same  as  that 
employed  without  it  the  increase  of  38  per 
cent  was  made  at  a  considerable  saving. 

It  is  interesting  to  note  that  the  progress 
made  with  the  simple  drill  carriage  was  al- 
moet  identical  with  that  made  with  the 
muck-handling  drill  carriage,  the  former  re- 
quiring slightly  more  muckers  per  cubic 
yard.  Fig.  11  shows  graphically  the  last 
few  weeks  of  progress  of  both  simple  and 
muck-handling  drill  carriages.  The  abscissae 
are  distance  by  stations  and  the  ordinates 
are  time.     The  remarkable  regularity  of 


8. — CARTER  DRILL 

CARRIAGE,  THE  PIO- 
NEER DEVICE  WITH 
ADJUSTMENT  FOR  EX- 
TENDING DRILLS  OVER 
MUCK  PILE 


ing  moved  in  and  out  of  the  heading,  it  was 
swung  almost  parallel  with  the  beam  to 
give  ample  clearance  at  the  sides  of  the 
gangway. 

The  carriage  consisted  of  two  cars,  each 
having  four  wheels  brass-bushed  to  4-in. 
axles.  These  axles  were  square  and  fitted 
into  vertical  slots  in  the  platforms  of  the 
cars  with  bolts  giving  about  1  in.  play  ver- 
tically. This  permitted  the  wheels  and 
axles  to  play  up  and  down  in  the  slots  and 
follow  the  local  irregularities  in  the  track, 
thus  avoiding  derailment  in  moving  to  and 
from  the  face.  As  the  wheel  base  of  each 
car  was  short  no  trouble  was  experienced 
from  curves  or  switches. 

The  front  car  consisted  of  a  platform  of 
12  X  12  in.  maple,  heavily  cross-bolted. 
This  body  supported  an  8-in.  steel-faced 
roller  over  which  the  cantilever  beam  trav- 
eled. Just  in  front  of  the  roller  was  a 
screw  jack  which  cleared  the  track  when 
in  its  lowest  position,  and  was  capable  of 
raising  the  beam  about  41/2  ft.  above  the 
track  when  fully  extended.  Immediately  be- 
hind the  roller  was  a  base  for  another  jack. 


Then  the  jack  was  set  between  the  rear 
roller  saddle  and  the  heading  roof  and  the 
beam  rammed  ahead,  through  the  rollers, 
by  the  locomotive.  Vertical  adjustment 
was  obtained  by  means  of  the  roof  jack. 
The  lateral  movement  was  usually  small 
and  could  be  obtained  by  the  drillers  swing- 
ing the  forward  end  of  the  beam  to  right 
or  left  by  hand.  As  the  front  roller  was 
machined  smooth  and  kept  well  greased  no 
difficulty  was  experienced  in  sliding  the 
beam  from  side  to  side  as  required.  Fig. 
12  shows  the  beam  shoved  ahead  and  the 
drill  bar  being  set. 

Preparing  for  Drilling 

After  the  drill  bar  had  been  jacked  into 
place  a  short,  vertical  jack  leg. was  screwed 
tight  between  the  bar,  close  to  the  beam 
connection  and  the  muck  pile  underneath, 
to  give  additional  support  and  rigidity. 
Next,  the  roof  jack  was  removed  and  the 
carriage  drawn  back  until  the  rear  end  of 
the  beam  would  rise  clear  of  the  A-frame. 
Then  the  front  vertical  jack  was  extended 
and  the  beam  raised,  pivoting  around  the 
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drill  bar  until  it  was  close  to  the  roof  of 
the  heading.  When  this  was  done  a  gal- 
lows frame  was  set  up,  consisting  of  two 
strong  horses,  one  on  each  side  of  the  gang- 
way and  a  6-in.  pipe  which  spanned  the 
gangway  between  the  horses  under  the 
beam.  This  permitted  the  passage  of  muck 
cars  and  the  usual  mucking  operations  to 
go  on  as  though  no  drill  carriage  had  been 
used,  the  carriage  itself  having  been  hauled 
back  to  a  siding  out  of  the  way.  Fig.  13 
shows  the  beam  on  the  gallows  frame  and 
mucking  in  progress. 

Although  the  muckers  lost  a  few  min- 
utes during  this  operation,  and  only  one 
central  track  was  used  at  the  face,  no  more 
muckers  were  required  to  clear  out  the 
heading  with  the  drill  carriage  than  were 
used  before  the  drill  carriage  was  installed. 
This  was  probably  due  to  having  the  track 
cleared  down  the  center  of  the  heading, 
which  permitted  all  the  muckers  to  work  to 
better  advantage  while  the  mucking  was 
actually  going  on. 

Muck-Handling  Carriage 

The  muck-handling  drill  carriage,  which 
was  the  first  one  to  be  actually  built  (Fig. 
4),  was  a  very  heavy  machine,  having  all 
of  its  parts  operated  mechanically,  and  was 
designed  to  remain  in  the  heading  while 
the  drilling  and  mucking  were  going  on. 
The  conveying  belt,  16  in.  wide  by  75  ft. 
between  head  and  tail  pulleys,  was  driven 
by  a  Dake  air  engine.  All  other  power  was 
electrical.  The  carriage  consisted  actually 
of  two  separate  machines  or  carriages: 
First,  the  drill  carriage  proper,  which  sup- 
ported and  operated  the  cantilever  arm  car- 
rying the  drill  bar;  and,  second,  the  muck 
conveyor,  which  slipped  through  the  lower 
part  of  the  drill  carriage  and  was  sup- 
ported a  few  inches  above  the  track  on 
cross  shafts.  The  belt  was  elevated  in  or- 
der to  cantilever  out  over  three  muck  cars 
m  the  rear. 

Kight  wheels  were  used  on  each  car  or 
carriage.  Four-wheeled  trucks,  with 
through  axles,  could  not  be  used  on  ac- 
count of  the  low  position  of  the  belt  con- 
veyor. Special  trucks  were,  therefore,  de- 
signed, by  which  the  two  wheels  on  each 
side  were  held   in   a  special   steel   casting 
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-REMARKABLE   REGULARITY    OF    DRILL   CARRUGE   PROGRESS   SHOWN    BY    LAST   FEW   WEEKS'    WORK 
WITH    SIMPLE   AND    MUCK-HANDLING   DEVICES 


with  a  king-pin  to  the  frame  above,  thus 
giving  the  necessary  flexibility  for  travel- 
ing over  curves  and  switches.  No  springs 
were  used,  but  the  same  effect  was  ob- 
tained, in  regard  to  staying  on  the  track, 
by  having  the  brass  axle  boxes  fitted  to 
vertical  guides,  with  about  an  inch  play 
below  them.  Thus  when  local  depressions 
in  the  track  were  encountered  the  wheel 
could  drop  down  in  its  guide  to  follow  the 
rail,  as  described  in  the  simple  carriage, 
and  derailment  was  almost  unheard  of. 
Similar  trucks  were  used  on  the  conveyor 
car.  The  bodies  of  both  cars  or  carriages 
were  built  of  steel  plate,  heavily  reinforced 
with  angles,  so  that  the  frames  could  not 
warp  or  twist  under  the  heavy  strains  to 
which  they  were  subjected. 

The  cantilever  arm  was  similar  to  that 
in  the  simple  carriage.  At  the  rear  end  of 
the  cantilever  arm  an  electric  motor  was 
attached,  geared  to  a  long  threaded  shaft 
running  close  to  the  web  between  the 
flanges  of  the  I-beam.  This  threaded  shaft 
screwed  through  a  nut  that  was  attached 
to  the  frame  of  the  carriage,  thus  giving 
the  beam  its  longitudinal  motion.  The  beam 
was  supported  in  saddles,  with  rollers  to  re- 
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10— DOUBLE    HOSE    CONNECTION    TO   RECIPROCATING    DRILLS    ON    HORIZONTAL    BAR    ALLOWED    USE    OF 
AIB  AND   WATER  JET   THROUGH    HOLLOW   STEELS   IN    MOUNT    ROYAL   TUNNEL 


duce  the  friction  in  its  longitudinal  motion. 
Fig.  14  shows  the  rear  of  the  drill  car- 
riage proper  with  the  beam  extended. 

The  saddles  supporting  the  beam  were  in 
turn  supported  on  5-in.  threaded  shafts  at 
right  angles  to  the  longitudinal  center  line 
of  the  carriage.  The  threaded  shafts  were 
rotated  in  opposite  directions  by  an  electric 
motor  at  the  rear  end  of  the  carriage  to 
give  the  beam  its  lateral  swing.  The  rear 
shaft,  just  described,  was  fixed  in  position, 
but  the  front  one  was  so  arranged  that  it 
could  be  raised  and  lowered  in  guides  by 
means  of  large  screw  jacks  running  on  ball 
bearings.  These  jacks  were  operated 
through  worm  and  gear  reductions  by  an 
electric  motor  on  the  front  of  the  carriage, 
thus  giving  the  beam  its  vertical  swing. 

One-Man  Opekation 

Thus  it  may  be  seen  that  when  the  tracks 
were  cleared  and  the  drill  carriage  run  in, 
one  man  at  the  electric  switches  was  able 
to  extend  the  beam  over  the  muck  pile, 
raise  or  lower  it,  or  swing  it  to  right  or 
left,  as  the  case  might  be,  to  fit  the  head- 
ing as  it  happened  to  break.  Although  this 
machine  appears  at  first  glance  to  be  cum- 
bersome and  complicated  it  is  an  interest- 
ing fact  that  breakdowns  of  any  sort  were 
very  rare.  In  fact,  during  the  six  months 
of  its  operation  the  total  delays  in  any 
way  connected  with  the  drill  carriage  did 
not  aggregate  one  shift  in  lost  time.  Fig. 
15  shows  the  drilling  in  progress  with  this 
carriage. 

The  principal  advantages  of  the  muck- 
handling  drill  carriage  are  these:  As  the 
carriage  remains  in  the  heading  after  the 
drills  are  set  up  the  mass  behind  the  drills 
is  so  great  as  to  practically  eliminate  all 
vibration  during  the  drilling.  Its  move- 
ments are  mechanical,  so  that  the  setting 
up  and  taking  down  are  more  rapid.  Since 
the  muck  is  thrown  off  the  track  to  the 
side,  the  carriage  track  being  laid  at  one 
side  of  the  gangway,  the  muckers  can  work 
with  equal  efficiency  anywhere  along  the 
line.  As  the  conveyor  is  very  low,  less  ex- 
ertion is  required  by  the  men  than  in  shov- 
eling into  the  higher  cars.  Three  cars  are 
run  in  at  a  time  by  the  locomotive  so  that 
the  muckers  lose  less  time  through  the 
shifting  of  cars. 

Heading  Carriage  Conclusions 

In  a  heading  where  the  section  is  large, 
or  the  rock  reasonably  soft,  so  that  the 
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yardage  to  be  handled  each  day  is  very 
considerable,  the  muck-handling  drill  car- 
riage is  far  preferable  to  the  simple  car- 
riage. This  is  especially  so  where  the  drill- 
ing is  rapid,  so  that  a  good  number  of 
shots  per  day  are  obtained,  since  the  time 
saved  in  setting  up  and  taking  down,  as 
well  as  the  rapidity  of  mucking,  is  an  im- 
portant factor.  If,  however,  the  rock  is 
hard  and  the  heading  small  the  simple  drill 
carriage  will  give  just  as  good  progress 
and  for  a  reasonable  amount  of  muck  the 
cost  per  yard  is  just  as  low. 

It  is  the  writer's  opinion,  after  having 
operated  both  machines  under  very  similar 
conditions,  that  the  simple  carriage  is  su- 
perior to  the  heavier  machine  except  where 
a  large  volume  of  muck  has  to  be  handled 
or  inefficient  muckers  must  be  employed. 
This  is  principally  on  account  of  first 
cost,  since  that  of  the  simple  carriage  is 
insignificant. 

Light  vs.  Heavy  Drills 

The  question  of  the  permanency  of  the 
heading  drill  carriage  in  tunnel  work  de- 
pends mainly  upon  one  thing — the  rapid  de- 
velopment and  growing  popularity  of  pneu- 
matic hand  drills.  Should  these  be  perfected 
and  made  thoroughly  adaptable  to  heading 
excavation  it  is  probable  that  the  heavier  and 
less  convenient  drill,  either  of  the  recip- 
rocating or  hammer  type,  will  have  to  go. 
In  this  case  the  drill  carriage  would,  of 
course,  have  no  further  use. 

The  writer  believes  that  while  the  pneu- 
matic hand  drills  are  bound  to  become  a 
very  important  factor  in  every  tunnel 
work,  outside  of  actual  heading  excava- 
tion, they  will  never  replace  the  heavier 
machines  at  the  heading  face — at  least  un- 
til some  decidedly  radical  changes  are  made 
in  their  design.  He  has  used  them  in  al- 
most every  combination  possible  in  order  to 


of  the  hole,  but  these,  in  the  writer's  ex- 
perience, have  either  proved  infeasible,  in- 
convenient or  inefficient.  Where  solid  steel 
has  been  used  much  trouble  has  been  ex- 
perienced from  the  steel  sticking  in  the 
hole.  Where  water  is  introduced  through 
the  steel  with  the  air,  the  drill  becomes 
awkward  and  changes  in  type. 

Mechanical  Handling  an  Advantage 

Regarding  the  general  lightening  of 
drilling  equipment,  both  by  improving  the 
materials  used  in  manufacture  and  by  the 
more  extensive  use  of  the  hammer  drill,  the 
writer  does  not  believe  the  effect  will  re- 
duce the  popularity  of  the  drill  carriage 
methods.  Although  light  drills  greatly  re- 
duce the  labor  in  taking  down  and  setting 
up,  as  long  as  a  drill  is  used  that  requires 
a  substantial  mounting  it  is  almost  axio- 
matic that  an  apparatus  which  will  handle 
the  entire  equipment  at  one  operation  me- 
chanically is  not  only  quicker  but  far  more 
economical  in  human  energy. 

In  comparatively  free  drilling  rock  of 
low  specific  gravity,  where  very  light  drills 
may  be  used,  it  is  sometimes  possible  to 
make  exceptional  spurts  of  speed  without 
the  aid  of  a  drill  carriage.  Such  efforts, 
however,  take  it  out  of  the  men  and  often 
have  their  reactions  to  the  detriment  of 
the  general  welfare  of  the  job.  Even  with 
light  equipment  men  who  have  carried   it 


pected,  regarding  both  speed  and  economy. 
Considering  all  the  economies  inherent 
in  drill  carriage  work,  as  detailed  in  Part 
I  of  this  article,  the  conclusion,  therefore, 
is  that  in  a  heading  where  the  length  will 
justify  the  first  cost  and  where  rapidity  of 
progress  is  of  consequence,  the  drill  car- 
riage is  essential  for  economical  work. 
This  is  especially  so  where  a  bottom  head- 
ing is  used  and  where  really  long  tunnels 
are  to  be  driven.  Of  course,  when  a  top 
heading  is  used  and  the  slowly  excavated 
bench  governs  the  rapidity  of  progress  the 
drill  carriage  is  of  less  economical  value. 

A  Model  Carriage 

To  design  an  ideal  heading  drill  car- 
riage features  from  several  of  those  de- 
scribed might  well  be  used.  In  the  Carter 
carriage  the  idea  of  having  the  drilling 
equipment  slide  on  the  cantilever  arm  is 
its  principal  novelty  and  most  valuable  fea- 
ture. In  order  to  obtain  sufficient  reach  in 
its  beam  to  extend  out  over  25  ft.  or  so  of 
muck  pile  this  beam  must  be  a  pretty  sub- 
stantial affair  and,  therefore,  heavy.  To 
obtain  the  greatest  flexibility  with  the 
greatest  economy  in  both  labor  and  mate- 
rials the  writer  would  advise  two  trucks. 
If  the  Carter  carriage  were  used,  very 
much  as  shown  in  Fig.  8,  only  with  a  very 
much  larger  arm  and  with  an  additional 
roller  car  in  front,  an  almost  ideal  carriage 


13. — AFTER  DRILL  BAR 
HAD  BEEN  JACKED  IN 
PLACE  THE  CARRIAGE 
WAS  HAULED  TO  SID- 
ING, LEAVING  I-BEAM 
SUPPORTED  BY  GAL- 
LOWS FRAME  UNDER 
WHICH  MUCK  CARS 
PASSED 


12. — I-BEAM  OF  SIM- 
PLE CARRIAGE  EX- 
TENDED ON  ROLLER  TO 
CARRY  DRILLS  OVER 
MUCK  PILE  INTO 
HEADING  WHERE 
DRILL  BAR  IS  BEING 
SET 


replace,  as  far  as  practical,  the  heavier 
type  of  drill.  He  has  used  almost  every 
make  in  America,  besides  what  he  believes 
to  be  the  best  European  drills.  In  stopes, 
break-up»  and  enlargements  of  all  kinds 
these  drills  are  excellent.  In  headings, 
however,  where  the  space  and  available  air 
supply  are  so  limited  and  where  a  compara- 
tively large  number  of  drills  must  be  op- 
erated simultaneously,  they  are  not  prac- 
ticable. The  dust  becomes  so  dense  that 
even  with  respirators  it  is  only  a  little  while 
before  the  men  develop  throat  and  lung 
trouble.  There  are  various  apparatus  and 
methods  for  laying  the  dust  as  it  blows  out 


over  the  debris  into  a  heading  through  the 
smoke  and  have  had  to  assemble  and  erect 
it  are  already  half  worn  out  before  the 
drilling  actually  commences.  Had  drill 
carriages  been  used  in  the  Mount  Royal 
tunnel  from  the  beginning,  a  much  higher 
average  of  speed,  as  well  as  greater  econ- 
omy, might  have  been  attained.  Although 
the  writer  realized  this  at  the  time,  since 
the  workmen  had  to  be  educated  even  in  the 
use  of  the  horizontal  bar,  he  considered  it 
unwise  to  make  too  many  innovations,  in 
the  face  of  a  very  general  doubt  and  op- 
position, until  the  first  steps  in  the  devel- 
opment were  proved  to  be  all  that  were  ex- 


could  be  obtained.  The  rear  truck,  to 
which  the  beam  is  hinged  vertically,  should 
also  provide  for  a  lateral  swing.  This 
could  be  arranged  in  a  vertical  screw  which 
would  also  provide  a  vertical  adjustment 
similar  to  the  one  shown  in  the  third 
Loetschberg  carriage,  Fig.  7.  The  forward 
truck  would  be  similar  to  the  forward 
truck  in  the  simple  carriage  used  in  Mon- 
treal, shown  in  Fig.  3.  The  weight  of  the 
rear  truck  would  depend  entirely  on  the 
weight  and  length  of  the  cantilever  beam 
and  entirely  independent  of  the  drilling 
equipment.  All  axles  should  be  either  pro- 
vided with  springs  or  give  vertical  play  so 
that  the  wheels  would  always  follow  the 
local  irregularities  of  the  track.  This 
enormously  reduces  the  number  of  derail- 
ments. 

When  moving  in  and  out  of  the  heading 
the  two  trucks  would  be  separated  so  that 
the  forward  or  roller  truck  would  be  well 
toward  the  front  end  of  the  beam.  This 
would  give  the  outfit  perfect  equilibrium 
and  flexibility  in  passing  switches,  curves, 
etc.     As  the  rear  car  will  naturally  be  the 
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heavier  it  would  be  better  to  hold  the  drill 
car  over  or  near  the  forward  car  when 
moving.  This  would  not,  however,  be  abso- 
lutely essential. 

After  a  blast  the  track,  made  up  of  rails 
riveted  to  slick  sheets,  as  described  in  the 
case  of  the  Mount  Royal  headings,  would 
be  cleared  to  within  25  or  30  ft.  of  the 
face,  the  muck  being  thrown  to  the  sides. 
The  carriage  would  then  be  run  in  until 
the  front  car  was  hard  up  against  the  muck 
pile,  and  the  rear  car  shoved  ahead  until 
hard  up  against  the  front  one.  If  the  drill 
bar  were  close  to  the  forward  car,  arrange- 
ment would  have  to  be  made  to  hold  it 
from  passing  the  big  roller,  letting  the 
beam  slide  under  it  as  the  rear  car  and 
beam  were  pushed  ahead.  When  the  beam 
had  thus  been  advanced,  approximate  ver- 
tical and  lateral  adjustment  could  be 
made,  after  which  the  rear  car  would  be 


Steel  Columns  of  Thick  Ma- 
terial Relatively  Weak 

I'roKress  Report  by  Special  A.  S.  C.  E.  Com- 
mittee  on    Tests    at    Bureau   of    Standards 
Proposes  Extension  of  Original  Program 

THAT  STEEL  COLUMNS  composed  of 
thicker  material  are  consistently  lower  in 
ultimate  strength  than  light  sections  is  the 
principal  conclusion  from  the  results  of  tests 
given  in  the  progress  report  of  the  Special 


the  series,  maintaining  the  same  progres- 
sive ratio  and  adopting  a  new  series  with 
a  slenderness  ratio  of  155,  using  three  typea, 
1,  2  and  4,  as  probably  giving  sufficient  in- 
formation from  which  to  draw  conclusions. 
After  the  first  series  of  tests  on  light 
columns  was  completed  it  was  suggested 
that  it  would  be  possible  to  take  some  of 
the  long  columns  and  cut  pieces  from  them 
which  would  be  available  for  tests  of  short 
struts.  Three  light  and  three  heavy  struts 
were  cut  from  the  plate-and-angle  column, 


15. — FRONT  END  OF 
DRILL  CARRIAGE  BEAM 
SHOWING  HORIZON- 
TAL BAR  IN  PLACE 
AND  DRILLING  IN 
PROGRESS 
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14. — REAR  OF  MUCK- 
HANDLING  DRILL  CAR- 
RIAGE WITH  CANTI- 
LEVER BEAM  EX- 
TENDED 


braced  down  from  the  roof  and  the  drill 
bar  slid  ahead  into  position.  Probably  the 
only  further  adjustment  necessary  would 
be  a  slight  lateral  swing  to  make  the  bar 
fit  the  heading. 

As  soon  as  the  bar  was  tight  the  beam 
would  be  disconnected,  the  rear  car  loos- 
ened and  drawn  back  from  the  front  one, 
so  as  to  get  the  beam  stably  supported,  and 
the  whole  carriage  drawn  back,  light,  to 
the  passing  track.  The  mucking  would 
then  proceed  as  usual.  After  the  mucking 
was  completed  the  carriage  would  be  run 
back  into  the  heading,  the  above  process 
reversed,  and  the  drills  brought  back  for 
the  ensuing  blast.  Of  course,  as  previously 
mentioned,  the  drill  bar  should  be  very 
heavy  and  special  grips  or  a  jack  leg  pro- 
vided to  avoid  bar  rotation  and  vibration 
during  the  drilling.  Provision  should  also 
be  made  on  the  carriage  for  carrying  a 
certain  amount  of  steel  as  well  as  all  jacks, 
tools,  manifolds,  hose,  etc. 

A  carriage  embodying  the  features  de- 
scribed could  be  built  at  a  very  small  ex- 
pense and  would  be  simplicity  itself  in  op- 
eration. As  already  pointed  out  the  econo- 
mies of  this  method  of  work  are  very  great, 
both  in  time  and  cost,  and  in  this  carriage 
the  maintenance  and  repairs  would  be  al- 
most negligible. 


\In  the  third  and  final  installment  of  this 
series,  which  will  be  published  next  week, 
Mr.  Brown  describes  the  design  and  opera- 
tion of  two  new  types  of  drill  carriage,  one 
for  bench  work  and  the  other  for  trimming 
the  tunnel  section.  He  also  crystallizes  the 
main  points  made  in  the  three  articles  in 
a  terse  summing  up  of  results  and  the  in- 
ferences to  be  drawn  from  them. — Editor-] 


Committee  on  Steel  Columns  and  Struts  of 
the  American  Society  of  Civil  Engineers, 
published  in  the  December  Proceedings, 
page  2753,  and  to  be  presented  at  the  annual 
meeting  Jan.  19.  The  original  plan  is  ex- 
tended to  include  columns  with  length  ratios 
of  155  and,  by  testing  short  parts  of  the 
longer  columns  after  their  failure,  columns 
with  length  ratios  of  20.  Tests  of  the  latter 
for  one  type  are  reported ;  however,  the  un- 
certain influence  of  the  previous  testing  of 
the  material  is  recognized. 

The  following  abstract  covers  the  more 
important  parts  of  this  progress  report,  and 
the  accompanying  table  gives,  in  condensed 
form,  the  average  results  of  the  tests  re- 
ported. In  the  Engineering  Record  of  May 
1,  1915,  page  549,  will  be  found  an  abstract 
of  the  previously  reported  tests  and  of  the 
results  published  by  the  American  Railway 
Engineering  Association  for  a  similar 
series. 

Progress  During  Year 

During  the  past  year  the  Bureau  of 
Standards  has  tested  110  additional 
columns,  making  a  total  of  180  now  avail- 
able for  study  and  discussion.  These  in- 
clude the  light  and  heavy  sections  as  shown 
in  the  last  report,  eighteen  Bethlehem 
H-columns  and  eighteen  Carnegie  mine-sec- 
tion H-columns,  light  sections.  These  mine 
sections  were  donated  by  the  Carnegie  Steel 
Company. 

Studies  of  the  records  of  the  seventy  tests 
reported  last  year  showed  that  it  would 
assist  in  interpreting  the  results  if  com- 
parisons could  be  made  with  columns  of 
different  slenderness  ratios  than  the  50, 
85  and  120  provided  for  in  the  origi- 
nal   program.      It   was   decided   to   extend 


type  1,  .so  as  to  give  a  slenderness  ratio  of 
20.  These  were  tested,  and  the  results  are 
shown  in  the  table. 

To  Check  Results  on  Effect  of  Section 

It  was  thought  advisable  to  begin  an  in- 
vestigation to  learn  whether  the  drop  in  ulti- 
mate strength  of  the  heavy  sections  was 
progressive  as  the  thickness  of  the  metal 
increased,  and  additional  columns,  with  very 
much  heavier  metal,  are  to  be  provided  by 
the  Bureau  of  Standards.  The  committee 
has  chosen  one  set  of  three  columns  of  type 
1,  slenderness  ratio  85,  with  metal  13/16 
and  Ts  in.  thick,  and  an  area  of  28.61  sq.  in. 
as  against  11.475  sq.  in.  for  the  original 
light  sections,  and  22.19  sq.  in.  for  the 
original  heavy  sections.  Three  slenderness 
ratios,  50,  85  and  120,  have  been  chosen  for 
columns  of  type  5,  an  8-in.  Bethlehem 
H-section,  with  an  area  of  26.64  sq.  in.  as 
against  9.17  sq.  in.  for  the  original  light 
section,  and  18.27  sq.  in.  for  the  original 
heavy  section.  When  the  tests  are  com- 
pleted this  additional  series  will  be  of  value 
when  compared  with  the  lighter  sections  of 
the  same  types. 

Failure  may  frequently  be  due  to  the  fact 
that  thin  outstanding  legs  cripple  before  the 
main  section  of  the  column  is  seriously 
affected  by  the  load,  and  therefore  types  4, 
7  and  8  were  selected  to  determine  the  effect 
of  a  square  corner  or  bulb  on  the  edge  of  the 
outstanding  legs.  Study  seems  to  show  verj- 
little  difference  in  the  results,  so  far  as  the 
types  are  concerned,  but  there  is  a  marked 
difference  in  favor  of  the  thin  material.  The 
general  falling  off  of  the  ultimate  strength 
for  heavy  sections  carries  through  all  the 
other  types  of  columns,  and  it  will  be  noted 
that  this  is  also  true  for  the  Bethlehem 
H-columns,  which  are  solid  rolled  sections, 
as  well  as  for  the  riveted  sections. 

Results  for  Short  Columns 

The  study  of  the  stress-strain  curves  for 
the  short  columns  with  a  slenderness  ratio 
of  20  indicates  that,  though  the  heavy  sec- 
tions of  these  short  columns  have  a  unit 
ultimate  strength  considerably  higher  than 
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Rbsdlts   op   TasTS   on    Stbkl    Columns 
Sach  value  is  the  average  of  three  tests. 

Average  ultimate 

strength  in  pounds 

per  square  inch 


Itength 


Type 

Built-up 
I-sectlon 

raflo, 

50 

85 

120 

Light 
sections 
36,400 
32,700 
31,200 
28,300 

2 

Box  section, 
(•in.  dianoels 

r    50 

85 

120 

33.900 
32,600 
29,300 

3 

Box  section, 
(•in.  channels 

f    50 

85 

120 

34,100 
32,400 
30,600 

4 
8-ln.  I-beam 
and  S  channels 

r    50 

85 

120 

36,900 
34,000 
31,900 

5 

8-in.  Bethlehem 
H-secUon 

r    60 

85 

120 

38,000 
34,300 
32,000 

6 
10-ln.  I-beam 
and  2  plates 

r    50 

85 

120 

31,600 
29.100 
27,200 

10 
Built-up 
box-section 

r    50 
)     85 
[120 

35.800 
32,100 
28,400 

7 
Built-up 
bulb  I-sectlon 

r  so 

85 
120 

33,400 
31,600 
28,100 

Heavy 
sections 
44,400 
29,200 
28,100 
25,400 


8 

Z-bar 
section 


r  50 

85 

.1*0 


35.700 
32.800 
29.700 


Unique  Helical  Stairway  Is 
Within  Center  Well 

Tower    in    Southwest    Museum,    Los    Angeles, 

Contains  Probably  the  Only  Reinforced- 

Concrete  Stairway  of  Its  Kind 

in  the  World 

By  FRANK  REED 
Los  Angeles,  California 

32.300 

28"ioo  'PHE  TOWER  of  the  Southwest  Museum 
A.  in  Los  Angeles,  Cal.,  contains  what  is 

ii.'ooo  believed   to   be  the   only   helical   stairway 

26.900  of  its  kind  built  of  concrete  to  be  found  in 

29,100  the  world.     It  is,  for  its  purpose  here,  an 

It'.too  improvement  over  Sir  Christopher  Wren's 

jg  ^jj  masterpiece,  the  spiral  stairway  ascending 

321300  the  interior  wall  in  the  tower  of  St.  Paul's 

"•'""*  Cathedral,    London.     The    Southwest   Mu- 

iiioo  seum  helical  staircase  is  built  inside  a  well 

24^800  in  the  center  of  the  tower,  thus  not  only 

31.800  preserving  for  shelves  or  mounted  objects 

il'soo  *^®  entire  interior  wall  space  of  the  tower, 
but  also  supplying  on  its  own  exterior  wall 

;;;;;  additional  space  which  may  be  employed 

for  museum  purposes.    A  short  spiral  stair- 

82,900  way  of  a  different  type  was  described  in 

29  400 

27)300      the  Engineering  Record  of  Nov.  6,   1915, 
.^^^     page  574. 


The  tower  containing  the  stairway  is 
that  of  the  light  sections,  the  yield  point  of  ggven  stories  in  height,  with  three  mez- 
the  heavy  sections  is  lower  than  that  of  the  zanine  balconies  in  the  three  upper  stories, 
light  sections.  Until  tests  can  be  made  on  giving  the  equivalent  of  ten  stories.  The 
short  columns  with  the  same  slendemess  tower  is  35  ft.  square,  and  is  supported 
ratio,  which  have  not  been  previously  test-  by  twelve  columns  and  external  walls  8  in. 
ed,  the  committee  does  not  care  to  do  any  thick,  reinforced  with  steel.  It  rests  on 
more  than  call  attention  to  these  relative  a  solid  concrete  slab  or  raft  3  ft.  6  in.  thick, 
yield  points,  with  the  thought  that  this  in-  The  total  height  is  125  ft.  and  the  weight 
formation  may  indicate  the  way  toward  the  jg  joOO  tons.  The  construction  was  car- 
correct  solution.  ried  on  continuously,  a  story  being  poured 

In  order  that  the  subject  may  have  care-     at  a  time. 
ful  investigation,  the  Bureau  of  Standards  STAIRCASE  Well 

is  now  making  a  series  of  re-tests  on  the 
steel  from  each  melt  number.  These  tests 
are  to  be  made  on  short  specimen  sections 
in  compression  as  well  as  in  tension,  and 
it  is  to  be  hoped  that  they  will  throw  addi- 
tional light  on  the  problem. 


Yield-Point  Indications 

There  has  been  no  attempt  to  indicate  a 
yield  point  for  the  columns  with  a  slender- 
ness  ratio  of  from  50  to  120.  It  is  true 
that  for  the  columns  with  a  slendemess 
ratio  of  20  there  is  a  clearly  indicated  yield 
point,  and  the  committee  has  given  this 
question  careful  study  to  see  if  such  a  yield 
point  can  be  accurately  determined  for  the 
longer  columns.  From  the  study  of  this 
series  of  tests  it  seems  that  the  initial  sets 
occurred  at  very  small  loadings,  and  that 
these  initial  sets  could  be  measured,  pro- 
vided the  instruments  could  be  obtained  pre- 
cise enough  for  the  purpose.  It  would  seem 
from  the  tests  thus  far  studied  that  the 
yield  point  for  the  short  columns  is  appre- 
ciably below  the  ultimate  strength,  but  for 
longer  columns,  in  which  bending  action  is 
shown,  the  yield  point  and  the  ultimate 
are  probably  very  close  together. 

The  voluminousness  of  these  records  pre- 
cludes their  complete  publication  by  the 
society,  but  arrangements  will  ultimately 
be  made  whereby  copies  will  be  filed  in  the 
library,  to  be  available  for  those  who  desire 
to  study  them  in  detail.  The  committee 
desires  to  express  its  appreciation  of  the 
cordial  assistance  it  has  received  from  Dr. 
S.  W.  Stratton,  director,  and  Dr.  G.  R.  01s- 
hausen,  engineer-physicist,  of  the  Bureau 
of  Standards.  George  H.  Pegram  is  chair- 
man, and  Lewis  D.  Rights  is  secretary  of  the 
committee. 


The  staircase  well  is  9  ft.  2  in.  in  ex- 
ternal diameter  and  is  supported  by  four 
corner  columns  with  8-in.  walls  between 
them,  with  light  and  ventilation  openings 
at  each  story.  The  stair  is  known  as  a 
caracol,  on  account  of  the  likeness  to  a 
snail  shell  presented  by  a  vertical  view, 
as  shown  in  one  of  the  photographs.  With 
one  exception  it  is  the  only  helical  staircase 
in  America  having  a  hollow  center,  the 
other  one  being  an  ancient  stone  staircase 


TOP   VIEW    SHOWING    FOUR    STORIES   OF    STAIRS 

This  stairway  is  called  a  caracol,  which  is  Spanish 
for  snail-shell. 


in  the  tower  of  the  cathedral  in  the  city 
of  Mexico.  The  stairway  contains  160 
steps  with  71/2  in.  rise  each,  and  was  built 
around  a  galvanized  iron  form  in  the  shape 
of  a  pipe,  while  wooden  forms  were  placed 
for  the  stairs.  Material  was  prepared  at 
a  special  rock-crushing  and  sand  plant  lo- 
cated about  one  mile  from  the  building,  in 
a  dry  river  bed.  The  mixture  employed 
was  a  1 :5  concrete. 

Dr.  Charles  F.  Lummis,  founder  of  the 
Southwest  Museum,  supervised  personally 
the  construction  of  this  stairway.  The 
museum  was  designed  by  Hunt  &  Burns, 
architects  of  Los  Angeles,  and  built  by  the 
C.  J.  Kubach  Company  of  the  same  city. 


VIEW  OP  STAIRS  FROM  ROOM  IN  TOWER 


Sewage  Works  for  Military  Camp 

Military  camp  sewage  works  at  a  site 
near  Ripon,  England,  were  completed  last 
year.  The  data  on  which  the  designs  were 
based  were  given  by  Arthur  W.  Smith,  man- 
ager of  the  plant,  in  a  paper  presented  re- 
cently at  a  meeting  of  the  Royal  Sanitary 
Institute  and  reported  in  the  Surveyor. 
The  camp  occupies  an  area  of  about  1080 
acres,  and  is  designed  to  provide  accommo- 
dation for  a  complete  army  corps  of  42,000 
men  with  10,000  horses,  and  a  large  mili- 
tary hospital  for  general  purposes,  together 
with  an  infectious  diseases  hospital.  It  was 
expected  that  the  water  consumed  would  be 
500,000  imp.  gal.  per  day,  made  up  as  fol- 
lows :  Officers,  15  imp.  gal.  per  head  per  day ; 
men,  8  imp.  gal.  per  head  per  day;  horses, 
10  imp.  gal.  per  head  per  day;  and  that  the 
sewage  from  the  camp  would  be  of  a  very 
strong  character.  It  was  for  the  purpose  of 
diluting  this  very  strong  sewage  with  the 
weak  city  sewage  that  suggested  the  idea 
of  treating  both  sewages  together.  The  city 
sewers  take  in  a  good  deal  of  subsoil  water, 
and  it  was  intended  to  take  as  much  sewage 
from  the  city  as  would  make  the  total  flow 
1,000,000  imp.  gal.  per  day.  Experience 
has  shown  that  the  consumption  of  water 
in  the  camp  exceeds  the  estimate,  and 
amounts  to  about  700,000  imp.  gal.  when  the 
camp  is  fully  occupied. 

The  sewage  disposal  works  consist  of  two 
screening  tanks,  four  deep  and  four  long 
subsidence  tanks — the  deep  tanks  being  on 
the  Dortmund  principle,  the  long  tanks  hav- 
ing floors  with  a  back  fall  to  the  sludge 
pipes.  The  total  tank  capacity  is  500,000 
imp.  gal.,  and  the  system  is  one  of  continu- 
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ous  flow.  The  percolating  bacteria  bed  is 
rectangular  in  shape,  10,000  sq.  yd.  in  area, 
the  filtering  media  6  ft.  deep,  consisting 
principally  of  slag,  with  a  proportion  of 
local  gravel. 

The  sewage  is  distributed  on  the  bed  by 
eight  reciprocating  sprinklers.  The  effluent 
from  the  bed  is  conveyed  to  three  humus 
tanks,  also  formed  on  the  Dortmund  princi- 
ple, the  final  effluent  being  discharged  into 
the  river  Ure. 

All  the  tanks  are  of  concrete  construction 
throughout,  and  the  walls  are  finished  with 
artificial  stone  coping,  made  on  the  works 
of  local  gravel  and  sand.  Work  was  com- 
menced at  the  end  of  last  March,  and  by  the 
latter  part  of  July  a  portion  of  the  tanks 
and  a  section  of  the  bed  was  ready  to  treat 
sewage,  ten  days  before  the  main  sewer  was 
put  into  operation  by  camp  sewage.  The 
remainder  of  the  tanks,  beds,  and  pumping 
stations  were  fully  completed  by  Sept.  1, 
and  it  is  claimed  that  the  short  period  occu- 
pied by  construction  constitutes  a  record. 


Paving  Maintenance  Should 
Include  Cost  of  Cleaning 

Gus  H.  Hanna,  Street  Cleaning  Commissioner 

of    Cleveland,   Makes    Plea   for   Smooth 

Grouted  Block  Streets  as  Economy 

Measure 

THAT  the  cost  of  cleaning  streets  is 
properly  chargeable  to  paving  mainte- 
nance, and,  therefore,  should  be  given  due 
consideration  in  the  selection  of  types  of 


item  of  maintenance,  yet  that  figure  for 
cleaning  a  mile  of  residence  street  through 
a  season  is  extremely  low.  A  cost  of  $500 
for  maintaining  a  mile  of  one  kind  of  pave- 
ment for  a  year  as  against  a  cost  of  $1,500 
for  maintaining  another  kind  would  be  suf- 
ficient grounds,  in  most  cases,  to  decide  in 
favor  of  the  former  material.  Yet  greater 
differences  than  this  in  cleaning  coat  as  be- 
tween competing  types  are  blandly  over- 
looked. 

A  street  cleaner  looks  for  two  qualities  in 
a  pavement.  It  must  be  smooth  and  par- 
ticles of  litter  must  not  stick  to  the  sur- 
face. The  question  of  smoothness  opens  up 
the  whole  matter  of  durability.  Any  mate- 
rial that  deteriorates  and  roughens  becomes 
more  difficult  each  year  to  clean.  Any  neg- 
lect of  needed  repairs  means  a  larger  clean- 
ing bill  until  the  repairs  have  been  com- 
pleted. 

Additional  calculation  of  cleaning  expense 
must  be  made  for  all  bituminous  pavements 
on  account  of  the  sticking  of  particles  of 
litter  to  the  surface.  These  surfaces  are 
never  quite  so  clean  as  non-adhesive  mate- 
rials, and  it  costs  from  25  per  cent  upward 
in  additional  cost  to  put  them  in  a  reason- 


block  unprotected  it  is  sure  to  roughen,  thus 
adding  to  the  difldculties  of  cleaning. 

Cleaning  Costs 

West  Fourteenth  Street,  in  Cleveland  is 
a  grouted  brick  thoroughfare  that  has  been 
paved  ten  years  and  is  in  good  enough  con- 
dition to  serve  as  a  model  of  minimum 
cleaning  cost.  This  street  has  a  traffic  of 
about  two  vehicles  a  minute.  It  has  been 
cleaned,  on  an  average,  five  times  a  week, 
being  flushed  by  night  and  hand-swept  in 
the  daytime.  The  sweeper  worked  almost 
exclusively  in  the  gutters,  as  most  of  the 
dust  on  such  a  pavement  will  be  blown  to 
the  curbing  in  dry  weather.  The  cost,  per 
cleaning,  amounts  almost  exactly  to  15  cents 
per  10,000  sq.  ft.,  called  a  "square,"  and 
used  as  the  unit  of  calculation.  This  is  the 
lowest  figure  obtained  in  Cleveland  on  any 
type  of  pavement.  The  cost  on  the  best 
asphalt  pavement  would  be  not  less  than  20 
cents  and  would  rise  to  30  as  the  surface 
became  wavy  or  rough.  A  wood  block  pave- 
ment costs  practically  $1  a  square  to  clean 
in  its  initial  condition,  and  it  will  be  at  least 
two  years  before  the  oil  will  have  dried 
out  sufficiently  to  admit  of  its  being  cleaned 


FLUSHERS  HAVE 
GFVEN  BEST  CLEAN- 
ING RESULTS  IN 
CLEVELAND 


CLEVELAND  WHITE- 
WING  REMOVING  RUB- 
BISH FROM  BRICK 
STREET 


street  surfacing,  was  the  contention  of 
Gus  H.  Hanna,  commissioner  of  street 
cleaning,  of  Cleveland,  Ohio,  in  an  address 
before  the  recent  road  congress  organized 
by  the  chamber  of  commerce  of  Worcester, 
Mass.  Flushers,  he  said,  are  not  only  the 
cheapest  but  the  most  satisfactory  method 
of  street  cleaning  with  which  Cleveland  has 
had  experience.  As  for  types  of  surfacing, 
granite  block  or  brick  are  easy  to  clean, 
provided  the  joints  are  grouted  instead  of 
being  filled  with  bituminous  material.  Mr. 
Hanna  concluded  his  paper  with  statistics 
dealing  with  street-cleaning  costs  in  Cleve- 
land.   An  abstract  follows : 

Cleaning,  a  Maintenance  Charge 
It  is  a  continual  wonder  that  so  little 
weight  is  given  to  cleaning  cost  when  pav- 
ing questions  are  settled.  An  annual  ex- 
pense of  $500  a  mile  in  repairing  residence 
streets  would  be  considered  an  appreciable 


ably  presentable  condition,  on  account  of 
this  quality.  In  a  new  creosoted  wood  block 
pavement,  when  the  oil  is  gradually  working 
out,  steel  scrapers  must  often  be  employed, 
as  flushing  by  water  is  not  effective  in  re- 
moving the  dirt  from  such  a  surface. 

Brick  and  Stone  Easily  Cleaned 

The  pavements  most  easily  cleaned  are 
brick  and  stone.  Neither  of  them  originates 
any  form  of  dirt  and  both  wash  off  readily. 
The  only  ground  for  discrimination  between 
them  is  on  the  question  of  smoothness, 
where  brick  has  a  slight  advantage  as  a 
rule.  But  in  the  use  of  these  materials  the 
choice  of  a  filler  is  all-important.  A  bitu- 
minous filler  has  all  the  disadvantages  of  a 
bituminous  surface,  from  a  cleaner's  stand- 
point, and  some  others  besides.  Being 
softer  than  the  brick  or  block,  it  recedes, 
leaving  a  crevice  that  invites  the  lodgment 
of  dirt.     With  the  edges  of  the  brick  or 


for  30  cents  a  square.  A  tar-filled  block 
pavement  will  cost  not  less  than  30  cents 
per  square,  and,  as  the  filler  disappears  and 
the  blocks  roughen,  this  cost  will  amount  to 
60  cents  or  more. 

In  the  case  of  a  pavement  40  ft.  wide, 
there  are  about  twenty-one  squares  to  the 
mile.  As  between  a  material  that  can  be 
cleaned  for  15  cents  and  one  that  can  be 
cleaned  for  30  cents,  there  is  a  difference  of 
$3.15  per  mile  per  cleaning,  a  difference  of 
$15.75  per  week,  of  $630  per  season  of  40 
weeks,  and  $6,300  in  ten  years.  And  if  in- 
stead of  30  cents  the  cost  of  cleaning  the 
pavement  mounts  to  60  cents  per  square,  as 
is  not  uncommon  under  conditions  of  wear, 
the  excess  of  cleaning  cost  will  be  $1,800  for 
a  year,  or  $18,000  for  a  decade  above  the 
figures  shown  to  be  attainable  on  West 
Fourteenth  Street. 

Prompt  Repairs  Needed 

Cleaning  costs  can  be  greatly  reduced  by 
a  policy  of  prompt  repairs.  Mr.  Hanna 
believes  in  the  continual  patrol  of  all  city 
streets  by  men  whose  duty  it  is  to  discover 
defects  in  pavements  and  prescribe  repairs. 
Even  from  the  standpoint  of  repair  cost 
such  a  system  saves  money.  When  cleaning 
is  considered,  as  well  as  repairs,  the  saving 
of  a  patrol  system  is  very  great. 
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New  Formulas  and  Diagrams  Give  Deflections 
of  Beams  Under  Any  Loading 

Application  of  Area-Moment  Method  to  the  Computation  of 
Deflections  of  Simple  Beams  with  Constant  Moment  of  Inertia 

By  CHARLES  A.  ELLIS 
Professor  of  Structural  Engineering,  University  of  Illinois 


APPLICATION  of  the  area-moment 
method  to  the  problem  of  finding  the 
deflection  of  simple  beams  of  constant  sec- 
tion is  much  simpler  than  the  usual  method 
of  deriving  and  integrating  the  equation  of 
the  elastic  curve.  Furthermore,  the  new 
formulas  thus  derived  can  be  given  in  terms 
of  factors  easily  obtained  from  diagrams  to 


na  1 — THEORETICAL  DEFLECTION  RELATIONS  FOR 
SINGLE    CONCENTRATED    LOAD 

facilitate  the  computation  for  deflection  of 
any  point,  due  to  uniform  loading  and  to 
any  number  of  concentrated  loads. 

General  formulas  will  be  derived  for  the 
cases  of  a  single  concentrated  load  and  of  a 
uniform  loading,  and  useful  diagrams  will 
be  given,  with  an  example  of  their  applica- 
tion. It  will  be  shown  that  these  diagrams 
can  also  be  used  to  find  the  intermediate 
reaction  of  a  continuous  beam  on  three 
supports. 

Single  Concentrated  Load 

Let  the  line  ABC  in  Fig.  1  represent  the 
elastic  curve  of  a  bent  beam  simply  sup- 
ported at  A  and  C  and  carrying  the  single 
load  W'  at  B,  a  distance  kl  from  A.  The 
line  ade  represents  the  bending  moment. 
The  deflection  v  at  any  point  T,  at  the  dis- 
tance cl  from  A,  can  be  found  by  using  the 
line  DTF  tangent  to  the  elastic  curve  at  T, 
and  the  end  intercepts  AD  =  A„  and  CF  = 
A,.    Thus,  V  =  A,  -f-  c  ( A,  —  A,) . 

To  find  the  vertical  deflections  A,  and  A, 
from  the  tangent  at  T,  apply  the  area- 
moment  method  (as  given  in  textbooks  on 
mechanics  or  Greene's  Trusses  and  Arches, 
Vol.  2,  page  103)  to  the  areas  abh  and  bdeh 
of  the  moment  diagram.  Assuming  con- 
stant moment  of  inertia,  /,  the  value  of  A, 
is  equal  to  the  moment  of  the  triangle  abh 
about  Aa  divided  by  EI.  Similarly  the 
value  of  A,  is  equal  to  the  moment  of  the 
area  bdeh  about  Ce  divided  by  EI. 

Using  the  dimensions  and  usual  notation, 
shown  on  the  figure,  and  noting  that  the 
area  bdeh  equals  the  area  of  the  triangle 
def  plus  the  triangle  adf  minus  the  triangle 
abh,  there  is  found: 


A.= 


cil  —  k)Wl(cl/2)(.2cl/Z) 


or 


A,  = 


EI 

2c'WP(l- 


k) 


6EI 


Using  the  moments  of  the  triangles  com- 
posing the  area  bdeh  and  reducing, 

A,  =  -^(l  — A)(2fc  — *•  — 3c'  +  2c') 


Then 

_  wr 

~  6EI 


v  =  A,  +  c(A,  — A,) 
(2ck  —  3ck^  —  c'+ck^  +  c'k)        (1) 


When  c  is  greater  than  k,  the  point  T 
lies  between  B  and  C,  and  by  analogy,  in- 
terchanging c  and  k,  there  is  found 


■3c'k  —  k'  +  c'k-\-ck')       (2) 


(3) 


If,  in  general,  the  value  of  v  is 

V  = F 

GEI 

the  value  of  F  is  given  by  the  parenthesis 
of  equation  1  when  c  is  less  than  or  equal  to 
k,  and  by  the  parenthesis  of  equation  2 
when  c  is  greater  than  k. 

Maximum  Deflection — Diagram  for  F 

The  maximum  deflection  occurs  in  the 
longer  segment  when  c  is  greater  than  A: 
and  the  tangent  DTF  is  horizontal.     It  is 


FIG.      3 — THEORETICAL      DEFLECTION      RELATIONS 
FOR   UNIFORM    LOADING 

obtained  by  equating  the  values  of  the  de- 
flections of  the  ends  from  this  tangent. 
There  is  thus  found 

c  =  l  — V(l  — Ar')/3  (4) 

Since  the  limits  of  k  are  0  and  0.5,  all 
values  of  c  for  maximum  deflection  under  a 
single  load  will  fall  between  0.4227  and  0.5 
— hence  the  point  of  maximum  deflection  is 
between  the  load  and  the  center  of  the  span 
and  always  near  the  center. 

Fig.  2  gives  the  values  of  F  for  various 
values  of  c  and  k,  and  also  the  values  of  c 
for  maximum  deflection  under  a  single  load. 

Uniform  Load  Equation  and  Diagram 

By  a  similar  derivation,  based  upon  Fig. 
3  and  the  notation  there  shown,  using  the 


04  as         ^M' 

Values  of  c 

PIG.    2 — ^VALUES    OF    COEFFICIENTS    F    FOR    SINGU!    CONCENTRATED  LOADS 
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moment  of  the  area  abh  about  aA  to  give 
A3  and  the  moment  of  the  area  beh  about 
Ce  to  give  A,,  there  is  obtained 


(t  —  x)dx 


24EI 


(4c'  —  3c') 


and 


'24EI 


x(l  —  a;)  "do; 


(1  _  6c' +  8c"  —  3cO 


Then 


V  =  ^,  +  c(.^. 


2AEI 

(wl)l' 
lAEl 


A3) 
(c  — 2c'+c') 


(5) 


The  values  of  J  may  be  found  from  Fig. 
4,  and  the  resulting  value  of  v  easily  com- 
puted for  any  desired  point.    In  these  equa- 
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FIG.  4 — VALUES  OF  COEFFICIENTS  J  FOR  UNIFORM 
LOADING 

tions,  of  course,  the  length  I  is  in  inches  to 
agree  with  the  values  E  and  /,  and  wl  is 
the  total  load  uniformly  distributed. 

Application  of  Diagrams 

As  an  example  of  the  application  of  the 
diagrams,  consider  a  beam  loaded  as  shown 
in  Fig.  5.  In  computing  v,  due  to  PF„  c  is 
0.2  and  fc  is  0.2,  while  for  W„  c  is  0.8  and 
k  is  0.3.  Similarly,  in  computing  v^  for  W^, 
c  is  0.7  and  fc  is  0.2,  and  for  W,,  c  is  0.3 
and  k  is  0.3.  Entering  the  diagram,  Fig.  2, 
with  these  values  and  using  Fig.  4  to  obtain 
the  uniform  load  coefficients,  the  deflections 
V,  and  v^  at  each  load,  and  Vc  at  the  center 
are 


V.  = 


V.  = 


0.0511^,  +  0.052W,  -f  0.186 
0.0521^,  +  O.OBSH',  +  0.254 


''■'  ~  6^/( 


0.071  W',  +  (i.099W,  +  0.313 


wl\ 
wl\ 

~^) 

wl\ 


The  point  of  maximum  deflection  for  the 
case  of  several  concentrated  loads  can  be 
found  by  trial,  but  it  is  evident  that  it  will 
occur  very  close  to  the  center  of  the  span 
and  differ  but  slightly  from  the  value  Vc 
found  for  the  center  deflection. 

Continuous  Beam  on  Three  Supports 

The  reactions  of  a  continuous  beam  on 
three  supports  can  be  obtained  by  the  use 
of  the  coefficients  given  in  the  diagrams. 
Since  the  deflection  at  the  intermediate  sup- 
port must  be  zero,  the  intermediate  reaction 
R,  must  produce  the  same  deflection  as  that 
produced  by  the  given  loading  upon  the  as- 
sumption that  the  beam  is  simply  supported 


For  example,  F  =  0.0658  when  k  is  0.2  and 
c  is  0.3,  and  also  when  k  is  0.3  and  c  is  0.2. 
The  coefficient  F,  and  hence  the  deflection, 
will  remain  constant  for  any  interchanged 
values  of  k  and  c. 


FIG.    5 — EXAMPLE    OF    COMBINED    LOADING 

at  the  ends.  For  instance,  if  the  beam  of 
the  previous  example  be  supported  at  the 
center,  the  deflection  produced  by  the  reac- 
tion R.  at  that  point  would  be 


6EI 


X  0.125 


This  is  equated  to  the  expression  for  Vo 
previously  given,  and  the  value  of  the  inter- 
mediate reaction  reduces  to 


R. 


OmiW,  +  0.099W,  +  0.313wi/4 
0.125 


If  the  center  reaction  be  known,  the  end 
reactions  are  statically  determinate.  A 
similar  computation  can  be  made  for  any 
continuous  beam  with  constant  moment  of 
inertia,  any  loading  and  unequal  length  of 
adjacent  spans. 

The  diagram,  Fig.  2,  complies  with  Max- 
well's   theorem    of    reciprocal    deflections. 


Government  Has  Now  Inventoried 
41,607  Miles  of  Railroads 

SINCE  the  publication  in  the  Engineer- 
ing Record  of  Nov.  13,  1915,  page  601, 
of  a  table  showing  the  mileages  covered 
to  Sept.  30, 1915,  by  the  various  field  parties 
of  the  Division  of  Valuation,  Interstate 
Commerce  Commission,  another  table  has 
been  issued  by  Thomas  W.  Hulme,  gen- 
eral secretary  of  the  Presidents'  Confer- 
ence Committee,  bringing  the  figures  up  to 
Nov.  30.  In  the  months  of  October  and 
November  the  work  of  all  field  parties  was 
practically  completed  on  the  Chicago  & 
Eastern  Illinois  and  the  Cleveland,  Cin- 
cinnati, Chicago  &  St.  Louis,  as  was  that 
of  the  road  and  track  parties  of  the  Boston 
&  Maine.  Considerable  mileage  was  cov- 
ered on  some  of  the  large  Western  sys- 
tems, notably  the  Great  Northern,  the  Rock 
Island  and  the  Santa  FL 


Progress   op   Fibld   Inspection,   Novzmbek   SO,  1915,  fob  Oovkrnmbnt  Valuation  or  RAiutoAoa 

Total 

milea 

,                         Date  "Ad- 

Dlvislon  ot  Total  mllea  Inspected  and  inventoried  to  date  Jaoent 

Valuation  , » v  Similar 

forces  Miles  Road  Telegraph  Land" 

began  of  and  Build-  and  tele-  In- 

Hoad                              work  road  track  Bridges        Ings        Signals      phone  spected 

Eastern  Group 

Boston  &  Maine 4-29-14  2,434  2,400  1,026          1,026          1,334  2,326  1,520 

Chicago  &  Eastern  Illinois 5-2-14  1,140  1.140  1,140          1,140          1,140  1,123  1.100 

Cleveland,  Cincinnati,  Chicago  ,  . 

&  St   Liuis 8-24-14  2,262  2,247  2,262          1,783          2,262  2.262  

Pennsylvania   1-1-15  5,919  1,395  1,072         1.072            S»0  1,284  511 

New     York,     New     Haven     &  ...  ..,  ... 

Hartford   3-31-15  2,046  873                58               22            495  290 

Boston  &  Albany 4-21-15  392  360  252               17               25  90  

Chicago,  Indianapolis  &  Louis-  _                                   ..,  ,,. 

viUe 5-25-15  «10  548              810             610            610  

Ann  Arbor   6-1-15  292  292  292             292             292  292  28* 

Chicago,  Terre  Haute  &  South-  

eastern 7-26-15  362  232            362  362 

Maine   Central 8-14-15  1,057  102             63  

Bangor  &  Aroostook 8-16-15  626  172  .... 

Vandalia   8-16-15  910  526              542            806 

Philadelphia  &  Reading 11-4-16  1.582       «            

Total    19,632  10,328  7,254          5,962          6,«06  9,712  J.707 

Western  Oroup 

T.^v!<«   Midland                 HI  'HI  HI              HI             IH  HI  IH 

5fw%HeaJfs"™&Mexiio      173  •    173  173             173             173  173  171 

Kansas  City  Southern 878  •878  878             878             878  »f»  »/• 

^^".kf  °' ^°^  "^"^^'^^  *  ^^"  994  •    994  994             994             994  994  994 

Eigfn^iieV&Easurii::::::  ::;;:::  211  ;  211  211      211      211  211  211 

Western  Pacific 981  *    981  981            981            9»i  »»i  isi 

Quincy  Western    «  »  ••!•           ■  ■  i:           ••;:  ••;:  ••;: 

Missouri  Southern 54  '54  64               54               54  64  64 

^Tl'rr'i""!..^'^"..*...^"""*     ■  64  •      64  54               64               54  54  64 

Arizona  &  Swansea Jl  '      21            

United  Verde  &  Pacific 26  •     ^6  ....            ....            .•■•  ••••  

Cape  Girardeau  Northern 106  '106  106             106             106  106  

Spokane  &  British  Columbia..   10-20-16  36  •      36  

Butte,  Anaconda  &  Pacific. . . .      10-9-15  62  •      62  

'^'5t"/Mnrie  ^*'  ^""^  *  ^^""       6-1-14  4,125  2,381  404             404             404  None  500 

rr?at  Northern :■.:■.::        5-3-14  7321  5403  2,705          2.705          3,504  7,127  592 

Rock  Inland  Unes.-:;. .........        8-1-14  7;680  6,746  3,679          3,679             870  7.210  891 

Chicago  &  North  Western....        9-2-14  8,346  91  91               91               91  91  91 

|V»r|.nW~'-'::::::!Ktii  jffl  .,!i5  ..i!!    ..!!!     «»  ...;;  ..m 

,j.jjj^j    66,347  24,688  14,016        14,016        10,612  28.267  8,953 

Southern  Oroup 

Norfolk  Southern    2-27-14  903  •     903  903             903             903  903 

^^V^nt^c'    Birmingham    &    At-  .  ^^^  ^^^            g^g  g^j 

r-J^fr.i  nfCeori^ia 7-8-14  1,972  1,972  1,959          1,902          1,972  1,972 

Savannah  &  Northwester  a::::      2-18-15  109  109  109            109           ....  109  None 

ChI?resto^1fcWeXn!carollna     5-29-15  341  341  None         None           .  341  None 

aeorgia  Southern  &  Florida..        1-2-15  392  392  392            39^            39i  isone  .-vone 

HawSinsville  &  Florida  South-       ^_^_^^  ^^  g.  ^^              ^^              ^^  jj  j^^^ 

MicSn&Birmingiiam:  ::•.:■.:      1-25-15  97  97  97              97              97  67  None 

fl'ob^?e''"&''o?r.''^™.'"^'::::     Utll  l.nl  379'  NonI        Nonl        NonI  ^?S  gSSI 

vir^Ti^a^':".'"."".^.^:^^.'''''!::::  j^  ^  J^i  ^    ^     S^  nT  ^ 

Total    13,608  6,591  4,370          4,313          4.125  5,388  

Grand  total 7777777  99.487  41,607  25,640        24,291        21,042  43,367  12,660 

•Field  work  on  roadway  and  track  parties  completed. 
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Monolithic  Bric.k  Paving 
Slabs  Show  High  Bond 

Tests    Begun    at    University    of    Illinois    to 
Determine  Feasibility  of  Reducing  Con- 
crete Base  Thickness 
By  C.  C.  WILEY 
Instructor  in  Highway  Engineering,  University 
of  Illinois 

TO  COLLECT  evidence  in  support  of  the 
assumption  that  the  cost  of  brick  pav- 
ing can  be  considerably  lowered  by  reduc- 
ing the  thickness  of  the  concrete  base  when 
the  monolithic,  instead  of  the  sand-cushion, 
form  of  construction  is  used,  the  civil  engi- 
neering department  of  the  University  of 
Illinois  has  undertaken  a  series  of  tests  of 
brick  pavement  slabs,  and  the  results  from 
the  breaking  of  the  first  group  of  speci- 
mens are  given  herewith.  The  ordinary 
brick  pavement  with  a  sand  cushion  con- 
sists essentially  of  two  separate  slabs,  un- 
bonded. The  strength  of  the  pavement, 
therefore,  is  determined  largely  by  the 
strength  of  the  individual  slabs.  In  the 
monolithic  type  of  pavement  described  in 
the  Engineering  Record  of  July  10,  1915, 
the  blocks  are  laid  on  a  thin  mortar  bed 
before  the  concrete  base  has  set  and,  when 
grouted,  the  structure  becomes  a  solid  unit. 
There  appears,  therefore,  to  be  no  good 
reason  why  the  ordinary  base  thickness, 
when  a  sand  cushion  is  employed,  can  not 
be  reduced  when  the  monolithic  type  of 
construction  is  followed. 

Pavement  Slabs  Tested 

The  first  set  of  test  slabs  consisted  of 
only  four  specimens,  one  of  each  kind,  as 
follows : 

Slab  1—A  4-in.  base  of  1:2:4  concrete, 
while  still  unset,  was  covered  with  a  Vs-in. 
layer  of  a  1:5  dry  mixture  to  form  a 
smooth  bed  on  which  to  lay  the  brick. 
Three-inch  wire-cut-lug  brick  were  laid  on 
this  base,  tamped,  and  grouted  with  a  1 : 1 
grout.  The  slab  was  allowed  to  set  for  24 
hr.  and  was  then  covered  with  sand  and 
kept  moist  until  tested.  The  slab  consisted 
of  six  courses  of  five  brick  each  and  meas- 
ured 23  X  45  in. 

Slab  2 — The  second  slab  was  built  like 
Slab  1  except  that  4-in.  wire-cut-lug  brick 
were  used. 

Slab  3— A  1-in.  base  of  1 :  3  dry  mixture 
was  prepared.  Four-inch  wire-cut-lug 
brick  were  laid  on  this  base  and  grouted. 
The  length  and  width  were  the  same  as 
Slab  1. 

Slab  i — This  was  a  concrete  slab  7  in. 
thick  and  intended  to  represent  standard 
concrete  pavement  construction.  The  pro- 
portions were  1:2:3,  using  a  good  gravel 
aggregate.  The  length  and  width  were  the 
same  as  Slab  1. 

The  specimens  were  tested  when  28  days 
old  as  simple  beams  on  a  42-in.  span  with 
the  load  applied  at  the  one-third  points. 
The  numerical  results  of  these  tests  are 
summarized  in  the  table. 


Rcsuurs  OP  Pavino  Buts  Tests  ;  Spsciuknb  28 

DATS  Old 

Total  Base  Brick     Total  Modulus  of 

Slab  thickness,  thickness,  thickness,  load,  rupture,  lbs. 

No.  in.  in,  in.  lbs.      per  sq.  In. 

1  7  3/16    4  J/16    .J    13,100    465 

2  8K      4  %       4    21,500    580 

3  5        1         4     6,700    490 

4  7  1/16    71/16         12,500    460 


The  accompanying  photograph  shows  the 
fractured  faces  of  the  four  slabs.  In  Slab  1 
it  will  be  noted  that  three  courses  of  the 


brick  broke  squarely  across,  while  the  other 
three  separated  at  the  joints,  but  with  many 
indications  of  a  very  strong  bond  between 
the  grout  and  the  brick.  There  was  a  slight 
separation  of  the  brick  from  the  base,  as 
evidenced  by  the  different  planes  of  fracture 
in  the  brick  and  concrete.  In  Slab  2  this 
separation  of  the  brick  and  concrete  is  not 
found,  indicating  a  relatively  high  bond  be- 
tween them.  A  very  high  bond  between  the 
brick  and  the  grout  filler  is  shown  by  the 
fact  that  in  all  three  courses  which  broke 
at  the  joints  a  thin  layer  of  brick  pulled 
away  from  the  body  of  the  brick  and  re- 
mains adhering  to  the  filler,  which  is  still 
intact.  In  both  of  these  slabs  the  thin  layer 
of  dry  material  is  quite  distinct.  It  proved 
to  be  quite  porous  and  soft  as  compared 
with  the  concrete  base,  as  would  be  expected 


become  well  moistened  by  the  time  that  the 
brick  were  laid.  It  was  thought  at  the  time 
that  there  would  be  considerable  adhesion 
between  the  brick  and  the  base.  This  opin- 
ion was  borne  out  by  the  results  of  the 
tests.  It  was  also  thought  that  it  might  be 
desirable  to  develop  this  bond,  so  as  to  make 
the  slabs  truly  monolithic,  by  increasing  the 
amount  of  cement  in  the  Vs-in.  layer  to  at 
least  the  same  proportion  as  is  used  in  the 
concrete  base.  It  appears  desirable  that 
this  Vs-in.  layer  should  be  at  least  a  1 :  3 
mixture  in  order  to  avoid  a  soft,  porous 
stratum  in  the  middle  of  the  slab,  and  at  the 
same  time  firmly  unite  the  brick  with  the 
base.  This  richer  mixture  has  been  used 
in  several  pieces  of  pavement  constructed 
since  these  tests  were  made,  and  was  adopt- 
ed by  the  Illinois  State  Highway  Depart- 


FRACTURED  FACES  OF  FOUR  PAVING  SLABS  AFTER  BEAM  TESTS 


from  the  very  lean  mixture  used.  Slab  4 
shows  a  concrete  of  high  quality,  very  uni- 
form and  dense.  Strong  adhesion  between 
the  cement  and  aggregate  is  evidenced  by 
the  numerous  fractured  pebbles. 

High  Bond  Developed 

Since  only  a  single  slab  of  each  kind  was 
tested,  the  data  are  insufficient  for  conclu- 
sions as  to  economical  dimensions  or 
strength  of  the  brick  slabs  as  compared 
with  concrete  slabs.  On  the  other  hand,  the 
three  brick  slabs  are  quite  consistent  in  in- 
dicating that  the  wire-cut-lug  brick  makes 
it  possible  to  fill  the  joints  completely  with 
grout,  and  that  when  this  is  done  a  very 
high  bond  will  be  developed  between  the 
brick  and  the  filler.  The  three  brick  slabs 
further  indicate  that  a  bond  can  be  devel- 
oped between  the  brick  and  the  base,  or,  in 
other  words,  that  the  brick  and  concrete 
can  be  united  into  a  monolithic  structure. 

In  the  original  pavement  of  this  type 
built  at  Paris,  111.,  no  attempt  was  made  to 
secure  a  bond  between  the  brick  and  the 
base,  the  desire  being  simply  to  secure  a 
firm,  unyielding  bed  for  the  brick.  In  mak- 
ing the  test  specimens,  however,  the  con- 
crete was  mixed  to  a  quaking  consistency 
or  slightly  wetter  than  had  been  the  prac- 
tice at  Paris,  and  it  was  found  that  the 
Vs-in.  dry  layer  absorbed  sufficient  water  to 


ment  on  a  state-aid  road  near  Monticello 
which  was  begun  late  in  the  fall.  The  new 
series  of  test  slabs  has  also  been  made 
with  a  1 :  3  mixture  in  the  Vs-in.  layer  and 
should  give  some  valuable  data. 

The  department  is  indebted  to  Harvey  C. 
Adams,  president  of  the  Danville  Brick 
Company,  of  Danville,  111.,  whose  interest 
and  co-operation  in  furnishing  brick  and 
other  materials  are  largely  responsible  for 
making  these  tests  a  possibility. 


The  Cuban  Society  of  Engineers, 
founded  seven  years  ago,  has  grown  up 
steadily  until  it  now  numbers  200  members, 
all,  necessarily,  graduated  engineers  and 
architects,  besides  some  associates.  Among 
the  members  are  numbered  the  President  of 
Cuba,  himself  a  civil  engineer  and  a  grad- 
uate of  an  American  university;  the  secre- 
tary of  the  National  department  of  public 
works,  and  the  foremost  engineers  in  the 
country,  both  in  Government  service  and 
private  practice.  The  home  of  the  society, 
at  Paseo  de  Marti,  76,  Havana,  is  centrally 
located  and  includes  a  carefully  selected  li- 
brary and  keeps  on  file  technical  journals 
from  Europe  and  the  Americas.  The  oflScial 
publication  of  the  society  is  the  Revista  de 
la  Sociedad  Cubana  de  Ingenieros,  which  is 
issued  monthly. 
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Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  will  be  welcomed 


Relief  for  Irrigation  Settlers 

Sir:  My  attention  has  been  called  to 
your  editorial  of  Nov.  27,  1915,  page  650,  on 
the  question  of  whether  the  irrigation  set- 
tlers shall  be  given  relief.  While  I  heartily 
agree  with  most  of  it  and  indorse  every 
word  that  Amicus  Curiae  says,  I  wish  to  say 
that  there  has  never  been  a  hint  of  repudi- 
ation in  this  project.  I  was  at  the  Washing- 
ton (D.  C.)  conference  in  May,  1913.  When 
repudiation  was  hinted  at  by  one  or  two 
Senators  and  Congressmen,  it  was  indig- 
nantly denied  by  every  representative  of 
every  reclamation  project,  who  considered 
it  a  gratuitous  insult. 

I  have  been  a  water  user  in  this  project 
ever  since  the  government  took  it  over  from 
the  Washington  Irrigation  Company,  For 
seven  years  continuously,  until  Dec.  4  last,  I 
was  a  trustee  of  the  S.  W.  U.  Association. 
The  last  three  years  I  have  been  its  presi- 
dent. I  have  met  Secretary  Lane  at  dif- 
ferent times  since  the  conference  mentioned, 
the  last  time  last  winter  in  Washington, 
and  I  do  not  believe  he  is  "losing  faith  in 
the  Lane  policy." 

Farwell  Morris, 
Former  President,  Sunnyside  Water  Users' 
Association. 

Grandview,  Yakima  County,  Washington. 


Six  Civilians  Qualify  as  Lieuten- 
ants in  Corps  of  Engineers 

Sir:  I  take  pleasure  in  sending  you  the 
following  information: 

As  a  result  of  the  examination  for  ap- 
pointment as  probational  second  lieutenant 
in  the  Corps  of  Engineers,  U.  S.  A.,  held 
Oct.  25-30,  1915,  the  nominations  of  the 
six  successful  candidates  are  about  to  be 
sent  to  the  Senate.  These  are  Gilbert  D. 
Fish,  New  York  City;  George  Mayo,  Wash- 
ington, D.  C;  Paul  T.  Bock,  New  York 
City;  Charles  O.  Boynton,  San  Francisco; 
Arthur  P.  von  Deesten,  Brooklyn,  N.  Y., 
and  Edward  N.  Whitney,  Madison,  Wis. 
Mr.  Boynton  is  a  junior  engineer  who  has 
been  several  years  in  the  government  serv- 
ice, under  the  Engineer  Department. 

The  number  of  candidates  who  actually 
took  and  completed  the  examination  was 
seventeen.  In  addition,  three  candidates 
withdrew  during  the  progress  of  the  exam- 
ination, while  two  were  found  physically 
ineligible  as  a  result  of  the  physical  exam- 
ination which  preceded  the  mental  examina- 
tion. 

The  nomination  of  the  six  successful  can- 
didates marks  the  completion  of  a  vigorous 
effort  on  the  part  of  the  chief  of  engineers 
of  the  Army  to  secure  thoroughly  well  qual- 
ified young  engineers  for  appointment  to 
the  Corps  of  Engineers  under  the  provisions 
of  the  river  and  harbor  act  approved  Feb. 
27.  1911. 

The  number  of  candidates  presenting 
themselves  for  this  examination  in  previous 
years  was  disappointingly  small,  and  very 
few  of  the  candidates  who  presented  them- 
selves had  the  necessary  qualifications.  In 
the  period  from  January,  1912,  to  Febru- 
ary,   1915,   four   examinations   were   held. 


The  total  number  of  persons  who  took  the 
examinations  was  eleven;  of  these  three 
were  commissioned  as  probational  lieuten- 
ants. 

In  order  to  secure  a  larger  number  of 
candidates  the  chief  of  engineers,  on  April 
1,  1915,  addressed  letters  to  the  presidents 
of  all  the  approved  technical  schools,  about 
fifty  in  number,  requesting  that  they  draw 
the  attention  of  suitable  graduates  of  their 
institutions  to  the  opportunity  for  appoint- 
ment as  lieutenants  in  the  Corps  of  Engi- 
neers. The  chief  of  engineers  also  issued 
instructions  to  all  of  the  district  engineer 
officers  in  the  United  States  to  facilitate  in 
every  way  the  candidacy  of  junior  engineers 
in  the  employ  of  the  Engineer  Department 
and  of  any  other  candidates  who  might 
make  inquiry  regarding  the  examinations. 

Arrangements  were  made  with  the  Civil 
Service  Commission  by  which  a  special  ex- 
amination was  held  to  permit  candidates  to 
establish  eligibility  for  junior  engineer  as 
required  by  law. 

As  a  result  twenty-five  persons  were  au- 
thorized to  take  the  examination  beginning 
Oct.  25;  of  these  two  withdrew  before  the 
examination,  and  one  failed  to  appear,  leav- 
ing twenty-two  who  presented  themselves 
for  the  examination  a?  already  indicated. 

It  is  anticipated  that  the  next  examina- 
tion for  appointment  to  the  Corps  of  Engi- 
neers will  be  held  at  a  convenient  time  after 
the  termination  of  this  college  year. 

Dan  C.  Kingman, 
Chief  of  Engineers,  U.  S.  Army. 

Washington,  D.  C. 


The  Panama  Slides 

Sir:  After  thirty  years  of  patient  wait- 
ing, unwilling  to  put  myself  in  the  position 
of  a  prophet  of  evil,  but  myself  even  hop- 
ing against  belief  and  the  results  of  care- 
ful investigations,  it  seems  to  me  the  time 
has  come  to  look  back  in  order  to  take  into 
account  what  has  happened  during  this 
long  period  when  the  attention  of  the  world 
has  been  centered  on  the  Isthmian  problem 
and  now  ask,  What  of  the  future? 

In  1885,  thirty  years  ago,  it  was  my  pro- 
fessional duty  to  make  a  careful  investiga- 
tion of  the  physical  conditions  at  Panama 
to  ascertain  what  would  be  the  probable  re- 
sult of  the  plans  of  a  sea-level  canal,  which 
was  then  contemplated. 

The  surveys,  while  not  completed  by  the 
French  engineers,  were  well  advanced.  The 
topography,  ascertained  by  careful  level- 
ings,  had  made  it  possible  to  draw  the  con- 
tours with  some  precision.  Also,  diamond- 
drill  borings  had  been  made  at  all  critical 
points  to  below  the  proposed  level  of  the 
bottom  of  the  canal  in  the  backbone  of  the 
continental  divide  along  the  9  miles  of  the 
high  land  then,  generally  termed  "Culebra." 

The  material  disclosed  by  these  borings 
had  been  examined  and  studied  and  the  as- 
sumed stable  slope  had  been  decided  upon. 
The  channel  was  to  have  been  9  m.  deep 
and  31  m.  wide  at  the  surface  of  the  water 
(291/2  ft.  and  1011/2  ft.  respectively). 

From  the  surface  of  the  ground  to  about 
15  m.  (49  ft.)  the  material  was  assumed  to 


be  hard  clay,  and  the  slope  was  to  have  been 
about  1  on  1.  Below  the  clay  the  material 
was  assumed  to  be  a  quasi  rock  and  the 
slope  was  to  have  been  about  1  on  1/2,  with 
terraces  about  every  20  m.  (66  ft.)  3  m.  (10 
ft.)  wide. 

In  order  to  form  an  opinion  of  the  stabil- 
ity of  these  slopes  it  was  necessary  for  me 
to  ascertain  independently  as  closely  as 
practicable  the  character  of  the  material  to 
be  encountered.  Fortunately  I  had  access 
to  the  diamond-drill  cores  and  to  the  re- 
ports of  the  Panama  Railroad  Company, 
which  made  mention  from  time  to  time  of 
the  effect  of  slides  in  its  comparatively 
slight  excavations,  where  they  had  entered 
the  toe  of  the  natural  slopes  of  the  surface 
at  several  points  in  the  9  miles  of  the  heavy 
ground  in  the  center  of  the  Isthmus.  It 
was  seen  from  these  reports  that  at  times 
suddenly  the  track  would  be  covered  with 
sliding  material  several  feet  in  depth  and, 
in  one  instance,  as  I  recollect  it,  to  a  depth 
of  about  18  ft. 

The  cores  from  the  diamond  drills  dis- 
closed a  great  variety  of  material,  and  in  a 
single  core  several  apparently  different 
kinds.  In  any  one  location  there  could  be 
found  many  varieties  in  the  length  of  the 
hole,  which  sometimes  reached  more  than 
300  ft.  Some  of  the  holes  were  vertical  and 
some  inclined,  and  all,  to  appearances,  went 
through  a  great  variety  of  strata.  If  the 
general  character  of  the  material  could  be 
called  rock  no  engineer,  experienced  in  ex- 
cavations, would  trust  it,  when  disturbed  or 
exposed  to  water  and  air. 

From  these  studies  I  decided  that  the 
slope  designed  would  not  be  stable.    In  or- 
der to  ascertain  where  what  I  would  con- 
sider a  stable  slope  would  extend  to,  I  plot- 
ted the  section  as  shown  by  the  contours  of 
the  official  reports,  using  the  Culebra  hill 
for  one  side  of  a  proposed  excavation.    The 
results  on  that,  the  west,  side  of  the  cut 
are  as  follows :    The  section  of  the  De  Les- 
seps  engineers,  with  a  slope  of  1  on  1/2,  and 
the  slope  in  clay  1  on  1,  reached  the  surface 
127  m.  above  the  surface  of  the  water  and 
90  m.  from  the  center  line  of  the  canal  (re- 
spectively 416.6  ft.  and  295.3  ft).    A  slope 
of  1  on  1  reached  at  the  surface  of  ground 
180  m.  above  the  surface  of  the  water  and 
190  m.  from  the  center  line  of  the  canal 
(respectively  590.4  ft.  and  623.4  ft.).     A 
slope  of  1  on  I1/2  reached  201  m.,  300  m. 
from  the  center  line  of  the  canal  (respec- 
tively 659.3  ft.  and  984  ft.),  but  this  slope 
cut  through  behind  the  summit  of  the  hill 
and  40  m.   (131  ft.)   back  of  it,  and  this 
summit  was  213  m.  (about  700  ft.)  high. 
A  slope  of  1  on  2  would  come  out  80  m. 
(262  ft.)    back  of  the  summit  and  360  m. 
(1181  ft.)  from  the  center  line  of  the  canal; 
yet  this  slope  was  not,  in  my  opinion  at  the 
time,  a  stable  one,  and  I  then  thought,  and 
so  stated  (and  results  since  then  have  con- 
firmed it)  that  at  least  a  1  on  3  slope  would 
be  required. 

The  summit  nearly  opposite  Culebra  on 
the  east  side  of  the  canal  is  nearly  230  m. 
(744  ft.)  high,  and  others  are  as  high.  I 
went  through  the  Culebra  cut  with  Colonel 
Gaillard  in  January,  1911,  and  pointing  up 
to  where  a  break  had  started  dropping 
down  at  Gold  Hill,  I  asked  him  how  high  it 
was  above  the  bottom  of  the  canal.  He  re- 
plied 656  ft.  I  then  related  what  I  have 
stated  above,  and  he  complimented  me  by 
saying  I  was  a  prophet. 

I  am  not  quoting  his  remark  or  giving 
the  results  of  my  investigations  in  1885 — 
thirt.y  years  ago — for  any  selfish  purpose. 
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but  to  endeavor  to  show  the  Anjerican  peo- 
ple, through  the  Engineering  Record,  that 
infinite  patience  is  still  required  of  them, 
and  to  urge  them  to  brace  up  under  the 
present  serious  disappointment  to  meet 
more  serious  results  that  may  develop  be- 
fore a  permanent  channel  is  secured. 

I  have  been  told  that  the  whole  set  of 
diamond-drill  cores  and  all  the  data  ob- 
tained during  the  De  Lesseps  regime  were 
turned  over  at  the  time  to  the  U.  S.  Gov- 
ernment, and  are,  or  were,  in  the  State  De- 
partment. If  these  data  were  available  to 
our  boards  of  engineers  at  a  later  date  it  is 
hard  to  understand  why  they  decided  that 
Culebra  would  stand  firmly  at  an  average 
slope  of  "three  vertical  on  two  horizontal". 

The  very  terms  used  by  the  geologists 
who  investigated  the  material  would  them- 
selves be  sufficient  to  put  a  practical  engi- 
neer on  his  guard — such  terms,  for  instance, 
as  "indurated  clay",  and  "argillaceous  and 
calcareous  sandstone",  all  of  which  material 
is  likely  to  go  to  pieces  under  weather  and 
water  and  especially  under  saturation  and, 
if  a  correct  term,  internal  supersaturation. 

My  opinion  has  never  been  asked  and  I 
always  hesitated  to  give  it,  but  being  abso- 
lutely certain  that  the  canal  would  be 
blocked  to  navigation  if  opened  when  it  was 
proposed  to  do  so,  I  felt  it  my  duty  as  an 
American  citizen  to  suggest  that  the  open^ 
ing  of  the  canal  should  be  postponed,  as  it 
would  be  much  wiser  to  have  the  world's 
commerce  wait  awhile  than  to  have  it  ob- 
structed when  once  its  streams  had  begun 
to  flow  through  this  waterway.  The  fact 
that  10,000,000  cu.  yd.  has  held  up  100  ves- 
sels at  the  present  time,  with  the  resulting 
inconvenience,  cost  and  general  disturbance 
of  interoceanic  traffic,  is  sufficient  to  attest 
the  unwisdom  of  having  opened  the  canal  to 
navigation  before  it  was  ready  for  it. 
Elmer  L.  Corthell,  Dr.  Sc, 
Civil  and  Consulting  Engineer. 

North  Egremont,  Mass. 

[A  copy  of  this  letter  was  sent  to  General 
Goethals,  with  an  invitation  to  comment  on 
it.  He  replies  that  he  considers  comment  on 
it  unnecessary  in  view  of  the  publication  of 
his  report  on  the  slides.  This  report  was 
published  in  full  in  the  Engineering  Record 
of  Nov.  27.  1915,  page  652.— EDITOR.] 


press  upon  them  the  desirability  of  a  spirit 
of  tolerance  for  the  shortcomings  of  others 
and  of  intolerance  toward  their  own  short- 
comings, not  with  a  view  to  leading  them  to 
look  lightly  upon  or  to  tolerate  public  dis- 
honesty, but  that  they  may  judge  upon 
known  facts  only  and  without  prejudice. 

He  should  teach  them,  too,  to  be  slow 
to  express  criticism  except  when  there  is 
good  ground,  well  proved,  and  the  possi- 
bility of  accomplishing  a  betterment. 

William  G.  Raymond, 
Dean    of   the   College   of   Applied    Science, 
State  University  of  Iowa. 

Iowa  City,  Iowa. 


Prejudicing  the  Young  Engineer 

Sir:  I  am  pleased  with  your  editorial 
paragraph  on  "Prejudicing  the  Young  En- 
gineer" in  your  issue  of  Dec.  18,  1915,  page 
745.  College  instructors  and  perhaps  teach- 
ers generally  are  inclined  to  consider  the 
letter  of  the  law  in  the  matter  of  public  as 
well  as  private  honesty  both  of  action  and 
purpose,  particularly  in  those  lines  in  which 
they  themselves  are  not  immediately  con- 
cerned. And  my  experience  goes  to  indi- 
cate that  in  this  they  are  not  unlike  other 
people,  but  that  as  a  rule,  having  no  im- 
mediate connection  with  public  or  other 
business,  they  are  inclined  to  criticism 
wherever  they  think  they  see  something 
to  criticise.  In  this  they  do  no  more  than 
the  newspapers  do,  but  I  think  the  in- 
structor criticises  as  a  rule  with  an  honest 
purpose  and  the  newspaper  criticises  in  ac- 
cordance with  its  political  bias. 

What  the  instructor 'should  do,  it  seems 
to  me,  is,  so  far  as  he  is  able  in  the  time 
at  his  command,  to  explain  fully  and  frankly 
to  his  students  methods,  honest  and  dis- 
honest, of  doing  business,  and  to  try  by 
both  his  own  life  and  his  teaching  to  im- 


Why  Is  Registration  in  Civil 
Engineering  Decreasing  ? 

Sir:  In  connection  with  the  article  in  the 
Engineering  Record  of  Dec.  18,  1915,  page 
766,  relative  to  enrollment  in  civil  engineer- 
ing, I  am  sending  you  herewith  the  data 
covering  the  department  of  civil  engineer- 
ing. University  of  Michigan,  for  the  years 
1906  to  1915  inclusive.  I  am  also  enclosing 
the  total  enrollment  in  the  College  of  Engi- 
neering, and  the  freshmen  enrollment.     In 


^1906    1907    1908    1909    1910    1911 
Year 


1912    1913     1914    I9li 


UPWARD  TREND  IN  LATER  YEARS  SHOWN   IN  EN- 
ROLLMENT   OF    ENGINEERING    STUDENTS    AT 
UNIVERSITY  OP  MICHIGAN 

our  system  of  classification  at  Michigan 
there  is  no  election  made  by  the  freshmen, 
and  the  work  in  the  first  year  is  all  required 
and  is  identical  for  all  students  of  engineer- 
ing. 

Prior  to  1911  the  graduate  school  was  not 
specially  organized  and  all  graduate  stu- 
dents in  engineering  were  enrolled  in  the 
College  of  Engineering  and  appear  in  the 
total  enrollment  in  the  engineering  cata- 
log for  those  years.  In  1911  the  gradu- 
ate school  was  organized  to  include  all  grad- 
uate work  on  the  campus.  Since  that  time 
engineering  students  taking  a  fifth  year's 
work  for  the  Master's  degree  and  candi- 
dates for  the  degree  of  Civil,  Mechanical  or 
Electrical  Engineer,  which  is  held  equiva- 
lent to  the  Doctor's  degree  here,  are  en- 
rolled in  the  graduate  school  and  do  not  ap- 
pear in  the  total  engineering  enrollment. 

I  have  included  in  the  civil  engineering 
enrollment  those  graduate  students  whose 
entire  work  is  in  civil  engineering.  In  ad- 
dition to  these,  a  large  number  of  graduate 
students  are  taking  a  number  of  engineer- 
ing courses,  but  are  not  enrolled  as  candi- 
dates for  engineering  degrees.    All  such  are 


omitted.  Our  first  semester  enrollment  this 
year  is  32  behind  the  entire  enrollment  for 
last  year.  The  normal  increase,  due  to  new 
men  coming  in  the  upper  classes  or  the 
graduate  school  in  February,  is  about  28  to 
30,  so  that  the  total  enrollment  for  1915- 
1916  in  the  department  of  civil  engineering 
should  very  nearly  equal  that  of  last  year. 
I  think  that  we  may  seek  for  the  decline 
in  civil  engineering  registration  in  a  num- 
ber of  causes.  You  will  note  from  the  chart 
that  Michigan  had  her  drop  during  the  pe- 
riod 1908-1909  to  the  period  1911-1912,  and 
that  since  the  reorganization  in  the  spring 
of  1912  there  has  been  a  fairly  steady  in- 
crease. 

Undoubtedly  the  closing  down  of  work  on 
the  Panama  Canal  and  the  New  York  Barge 
Canal,  the  decrease  in  the  activity  of  the 
Reclamation  Service  and  the  suspension 
during  the  past  few  years  of  all  except  the 
most  necessary  railroad  construction,  have 
had  their  effect.  Whenever  a  considerable 
number  of  engineers,  particularly  men  who 
are  not  technical  graduates  but  who  have 
come  up  from  the  ranks  and  been  in  service 
for  a  number  of  years,  are  thrown  out  of 
employment  they  have  a  very  decided  ten- 
dency to  check  young  men  from  going  into 
the  profession. 

Possibly  not  enough  work  has  been  done 
in  the  way  of  bringing  to  the  attention  of 
the  public  at  large  and  particularly  to  the 
teachers  of  high  schools  the  very  rapidly 
increasing  field  for  engineering  graduates 
in  manufacturing,  sales  and  other  business 
engineering  lines  which  have  not  been  looked 
upon  in  the  past  as  the  field  of  engineers. 
We  have  had  but  little  difficulty  in  placing 
our  graduates  in  good  positions.  All  of  the 
correspondence  relative  to  employment  of 
alumni  in  my  department  passes  through 
my  hands,  and  at  the  present  time  there  are 
no  more  men  seeking  changes  than  is  nor- 
mal at  this  time  of  the  year.  We  have  a 
record  of  perhaps  ten  men  whose  work  is 
about  to  finish.  We  have  advised  every  one 
of  these  men  of  three  or  four  openings.  In 
other  words,  the  demand  for  our  graduates 
remains  a  little  ahead  of  the  available  sup- 
ply. 

I  think  it  might  be  a  good  thing  to  go  a 
little  further  in  the  investigation  and  try  to 
secure  answers  to  three  or  four  questions 
other  than  have  already  been  suggested. 

1.  Are  not  the  large  schools,  those  hav- 
ing an  enrollment  in  engineering  of  from 
600  to  700  up  to  1500,  a  little  inclined  to 
lose  sight  of  the  personality  of  the  student 
and  treat  the  students  as  so  many  units, 
each  one  of  whom  must  go  through  a  ma- 
chine and  acquire  certain  degrees  of  polish 
and  at  the  end  when  they  come  out  all  of 
those  who  do  not  come  up  to  the  required 
specification  are  rejected?  We  are  trying 
to  remedy  that  criticism  here  at  Michigan 
through  the  working  of  the  Mentor  and 
Assembly  system,  which  has  been  one  of 
Dean  Cooley's  developments  and  which  has 
shown  a  most  wonderful  increase  in  the  ef- 
fectiveness of  work,  not  only  on  the  part  of 
the  students  but  on  the  part  of  the  faculty. 
We  have  also  aimed  at  the  same  thing  by 
the  adoption  of  our  group  system,  which 
gives  the  men  in  their  senior  year  a  very 
much  wider  range  of  work  than  formerly, 
permits  them  to  give  a  little  special  prepa- 
ration for  some  particular  line  of  work,  and 
gives  the  faculty  the  opportunity  of  direct- 
ing work  of  some  of  the  students  who  either 
show  a  marked  inclination  and  ability  for 
certain  lines  or  an  apparent  inability  to 
handle  the  work  of  certain  other  lines. 
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2.  Are  the  best  results  in  teaching  se- 
cured by  the  employment  of  men  on  the 
teaching  staff  who  have  grown  up  in  the  at- 
mosphere of  college  and  who  have  not  come 
into  contact,  to  any  large  degree,  with  the 
active  work  of  the  profession,  who  are  thor- 
oughly qualified,  perhaps,  on  the  theory  of 
pure  science  but  are  to  some  extent  lacking 
in  the  practical  application  of  that  theory 
in  everyday  work?  Or,  will  better  results 
be  had  if  men  are  chosen  for  the  various 
teaching  positions  who  have  had  the  train- 
ing and  then  have  been  for  a  given  number 
of  years  in  practice? 

It  has  been  the  privilege  of  the  writer  to 
go  into  university  work  after  25  years  of 
practice  in  the  profession.  In  the  reorgan- 
ization of  the  civil  engineering  department 
which  took  place  in  1911  and  1913  the  teach- 
ing staff  was  filled  with  men  who  had  had 
from  10  to  18  years  of  active  practice  in 
the  special  line  of  work  which  they  were 
asked  to  teach,  while  all  instructors  are 
chosen  from  men  who  have  had  5  years  or 
more  of  active  outside  work,  not  done  in 
connection  with  a  teaching  position.  This 
seems  to  be  working  well.  I  think  that  the 
criticism  that  was  made  at  the  outset  that 
a  man  who  had  been  10  years  in  practice 
would  never  be  able  to  teach  theory  has  not 
been  sustained.  The  present  plan  at  Mich- 
igan has  the  merit  of  commanding  the  con- 
fidence of  the  student  body  and  the  cordial 
support  of  the  alumni. 

H.  E.  RIGGS, 
Professor  of  Civil  Engineering,  University 
of  Michigan. 

Ann  Arbor,  Mich. 


Sir:  The  accompanying  diagram  shows 
the  enrollment  of  engineering  students  at 
Washington  University.  You  will  note  that 
the  statements  concerning  the  civil  engi- 
neering students  begin  with  the  year  1912- 
13.     This  is  due  to  the  fact  that  students 
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NO   DEFINITE   TREND   IN    ENROLLMENT   AT   WASH- 
INGTON   UNIVERSITY 

here  did  not  choose  between  the  enginee-- 
ing  courses  before  that  date.  Furthermore, 
it  seems  to  me  that  the  time  covered  has 
been  so  short  and  the  curves  are  so  irregu- 
lar that  practically  no  conclusion  with  re- 
gard to  general  increase  or  decrease  can  be 
drawn  from  them. 

Concerning  the  reasons  for  the  condi- 
tions discussed,  it  seems  to  me  the  reasons 
given  in  the  last  half  of  your  editorial,  page 
746,  cover  the  essential  situation. 

J.  L.  Van  Ornum, 
Professor  of  Civil  Engineering,  Washing- 
ton University. 

St.  Louis. 


Sir:  The  accompanying  diagram  gives 
information  concerning  the  registration  in 
the  Civil  Engineering  Department  at  the 
Georgia  Tech.  for  the  years  1910-11  to 
1915-16  included.  Until  September,  1914. 
freshmen  were  in  the  general  course.  There 
has  been  a  great  increase  in  the  number  of 
students  in  the  Civil  Engineering  Depart- 
ment. Probably  this  would  have  been  larger 
had  the  head  of  this  department  been  au- 
thorized to  push  the  work  as  he  desired. 

In  my  judgment  students  are  going  into 
the  electrical  course  rather  than  the  civil 
because  it  is  spectacular  and  appeals  to  the 
parents  as  well  as  the  boy.    They  go  into 
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ENROLLMENT     AT     GEORGIA      SCHOOL     OF     TECH- 
NOLOGY— UNTIL   1914  FRESHMEN   WERE 
IN  GENERAL  COURSE 

the  mechanical  often  for  business  reasons, 
and  the  further  fact  that  this  work  appears 
to  give  a  man  permanent  residence.  I  be- 
lieve, lastly,  that  there  is  an  apparent  rather 
than  a  real  falling  off  in  the  Civil  Engineer- 
ing Department  because  of  the  subdivision 
of  these  departments  into  railway  engineer- 
ing, highway  engineering,  sanitary  engi- 
neering, etc.  Thos.  p.  Branch, 
Professor  of  Civil  Engineering,  Georgia 
School  of  Technology. 
Atlanta. 


Sir:  The  accompanying  diagrams  show 
certain  statistics  of  attendance  in  the  en- 
gineering courses  of  the  University  of 
Pennsylvania  as  to  separate  courses  and 
totals,  both  for  the  attendance  in  the  ag- 
gregate and  that  in  the  freshman  class. 

In  my  judgment,  the  popularity  of  engi- 
neering courses  was  artificially  stimulated 
some  years  ago,  when  trusts  were  in  their 
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CLASSIFICATION      OF      FRESHMAN      ENGINEERING 
STUDENTS    AT    UNIVERSITY    OF    PENNSYLVANIA 

heyday,  through  sensational  magazine  ar- 
ticles concerning  the  rise  of  young  cap- 
tains of  industry,  and  similar  propaganda, 
which  led  to  an  abnormally  large  influx  of 
aspiring  youth  upon  the  engineering  schools. 

During  a  period  which  gradually  drew  to 
a  close  about  a  year  ago,  the  engineering 
profession  passed  through  some  of  its  worst 
days.  It  is  a  well-known  fact  that,  toward 
the  end  of  that  period  thousands  of  engi- 
neers found  themselves  out  of  employment. 
Happily,  that  condition  is  now  at  an  end 
and,  in  my  judgment,  there  is  little  like- 
lihood of  its  early  recurrence.  Its  unfavor- 
able effect  upon  the  attendance  on  engineer- 
ing schools,  and  especially  on  the  sizes  of 
the  incoming  classes,  may  be  regarded  a.s 
inevitable.  That  chemical  engineering 
proved  an  exception  to  that  tendency  at  this 
institution  and,  I  understand,  elsewhere, 
may  be  attributed  to  the  fact  that  that  field 
had  been  neglected  in  this  country,  and  that 
its  possibilities  are  at  length  being  more 
clearly  recognized,  especially  in  the  light 
of  the  changed  conditions  brought  about  by 
the  European  war. 

I  am  strongly  of  the  opinion  that  the  de- 
cline in  the  attendance  in  civil  engineering 
courses  within  the  past  few  years  will  prove 
a  temporary  one,  and  that  the  curves  will 
soon  resume  the  ascending  trend  which  they 
should  exhibit  under  normal  conditions — 
that  is,  under  conditions  of  average  busi- 
ness prosperity  and  industrial  development. 

Edgar  Marburg, 
Professor-in-Charge,  Civil  Engineering  De- 
partment, University  of  Pennsylvania. 

Philadelphia. 


Sir:  The  accompanying  diagram  indi- 
cates the  registration  of  students  in  engi- 
neering courses  at  Leland  Stanford,  Jr., 
University  for  the  years  1910-11  to  1915-16, 
inclusive.  The  effect  of  the  low  registration 
in  1912  is  being  felt  now,  which,  added  to 
the  general  business  depression  along  en- 
gineering lines  on  the  Coast,  accounts  for 
the  slight  falling  off  in  freshman  civil  engi- 
neers and  in  the  total  registration  of  engi- 
neering students. 

It  seems  to  me  that  prospective  oppor- 
tunity for  employment  influences  many  stu- 
dents when  choosing  their  course.  The  pol- 
icy of  the  Department  of  Civil  Engineering 
has  always  been  to  discourage  young  men 
from  taking  up  the  study  of  civil  engineer- 
ing unless  they  feel  reasonably  certain  that 


90 


ENGINEERING    RECORD 


Vol.  73,  No.  3 


XVr 


CLASSIFICATION    OF    ENGINEERING    STUDENTS    AT 
LELAND    STANFORD,    JR.,    UNIVERSITY 

they  want  to  take  up  the  work  because  they 
like  it.  The  prospective  student  is  told  that 
he  faces  the  probabilities  of  hard  work  and 
small  pay,  and  must  find  part  of  his  reward 
in  the  knowledge  that  his  work  is  of  the 
highest  service  to  mankind. 

Since  the  total  registration  of  students  in 
the  University  has  increased  from  1770  in 
1910-11  to  2037  for  the  first  semester  of 
1915-16,  it  is  evident  that  the  students  are 
entering  some  of  the  other  courses  more 
freely  than  formerly.  With  us,  the  Depart- 
ments of  Economics  and  of  Law  show  the 
greatest  growth. 

Charles  D.  Marx, 
Professor    of    Civil    Engineering,    Leland 
Stanford,  Jr.,  University. 

Stanford  University,  Cal. 


Sir:  The  article  and  editorial  on  the  de- 
crease in  civil  engineering  registration  in  a 
number  of  universities,  appearing  in  your 
issue  of  Dec.  18,  1915,  are  indeed  instruc- 
tive, but  not  entirely  alarming,  as  one  might 
conclude  from  the  data  given.  To  say  just 
what  the  cause,  or  causes,  of  this  decline 
are  is  rather  difficult,  since  it  most  likely  is 
not  the  same  in  all  details  for  different 
schools.  In  the  writer's  opinion  it  is  due 
mainly  to  preponderance  of  supply  over  de- 
mand, a  condition  in  trade  which,  except  in 
the  case  of  monopoly,  results  in  a  drop  in 
price.  The  oversupply  of  engineers  has  cor- 
respondingly decreased  the  value  of  their 
services.  It  is  likewise  logical  to  assume 
that  if  the  demand  exceeded  the  supply, 
premiums  would  be  placed  on  engineers' 
services,  and  we  know  this  is  not  the  case  at 
present. 

Many  of  the  men  who  took  up  the  study 
of  engineering  because  of  the  vision  of  fab- 
ulous salaries,  induced  by  the  reading  of 
highly  colored  and  exaggerated  stories  and 
advertisements,  have  found  to  their  sorrow 
that  the  compensation  does  not  meet  up 
with  the  capital  invested.  They  naturally 
are  more  pessimistic  than  they  should  be, 
and  through  their  advice  many  students  are 
persuaded  not  to  take  up  engineering  as  a 
profession.  Then,  too,  the  natural  reaction 
of  untruthful  advertising  combines  to  cut 
down  the  registration  of  engineering  col- 
leges. The  increased  popularity  of  business 
and  agricultural  courses  may  be  attracting 
some  young  men  who  might  otherwise  take 
up  engineering,  but  it  is  more  than  likely 
that  realization  of  the  meager  financial  re- 
turns and  lack  of  recognition  of  the  engi- 
neering profession  by  the  public  is  mainly 
operating  to  decrease  the  registration. 

The  situation  may  be  alarming  from  the 
viewpoint  of  the  colleges,  but,  even  so,  it 


has,  in  \he  writer's  opinion,  a  silver  lining. 
With  the  decrease  in  registration  comes  the 
chance  to  urge  upon  students  the  desirabil- 
ity of  taking  a  longer  and  broader  course, 
covering  a  period  of  five  or  six  years,  and 
thereby  remedy  the  situation.  This  in- 
creased stay  of  a  comparatively  small  per- 
centage of  students  will  keep  up  the  quota 
and  at  the  same  time  result  in  a  more  fin- 
ished product,  with  a  resulting  elevation  of 
the  status  of  the  junior  engineer  just  out  of 
college.  Four  years  is  not  sufficient  time 
for  any  thorough  engineering  course,  and 
I  believe  this  is  more  or  less  the  general 
opinion  among  engineers;  but  when  the 
colleges  were  crowded  with  students  the 
natural  desire  was  to  turn  out  engineers  as 
rapidly  as  possible  to  make  room  for  the 
newcomers;  and  four  years  being  the  abso- 
lute minimum  for  satisfactory  instruction, 
it  was  naturaly  accepted  as  the  most  suit- 
able period,  all  things  being  considered. 

This  seems  to  be  a  very  opportune  time 
to  make  a  change  in  the  length  of  engineer- 
ing courses.  Such  a  move  will  check  the 
decrease  in  registration  to  a  large  extent 
and  cut  down  on  the  oversupply  of  young 
engineers.  The  four-year  courses  should 
not  be  abandoned  entirely,  but  they  should 
be  made  the  secondary  rather  than  the  pri- 
mary courses  and  be  limited  to  the  stronger 
and  more  experienced  students.  Then  the 
product  of  the  longer  and  shorter  courses 
would  be  more  nearly  uniform.  The  longer 
courses  would  relieve  the  menace  of  over- 
specialization  which,  no  doubt,  is  the  cause 
of  many  of  the  troubles  of  the  profession. 

In  the  past  the  desire  of  the  engineering 
schools  has  been  to  train  the  students  in  a 
certain  particular  line  as  rapidly  as  pos- 
sible and  without  including  any  more 
studies  than  are  absolutely  necessary  for 
the  completion  of  the  purely  technical  train- 
ing. Languages,  literature,  writing,  public 
speaking,  economics  and  business  training 
have  been  pushed  so  far  into  the  background 
in  many  cases  that  even  if  some  or  all  of 
such  studies  were  given  they  were  so  gen- 
eral, vague  and  poorly  presented  as  to  be 
a  mere  waste  of  time.  As  a  result,  the 
student  detests  these  courses  and  avoids 
them  whenever  possible,  since  he  can  see  no 
good  in  them.  The  result  is  the  narrow- 
minded  engineer,  out  of  place  in  any  com- 
pany but  that  of  his  fellows. 

The  consensus  of  opinion  now  is  that  en- 
gineers must  have  a  broader  education  if 
they  are  to  take  their  proper  places  among 
members  of  the  other  learned  professions. 
Doctors  and  lawyers  are  in  general  broad- 
minded  men,  since  their  preliminary  educa- 
tion is  of  a  broad  character.  The  great  ma- 
jority in  these  professions  graduate  from  a 
regular  college  course  before  entering  the 
law  or  medical  colleges.  If  such  training 
makes  men  of  these  professions  broader 
minded,  more  public  spirited,  and  popular, 
can  we  rightfully  deny  that  to  supplement 
specialization  in  engineering  schools  with  a 
broader  general  training,  will  not  aid  in 
solving  the  present  problems  confronting 
the  engineering  profession?  Experience 
has  shown  that  there  is  something  funda- 
mentally wrong  in  the  engineering  profes- 
sion, and,  taking  all  things  into  considera- 
tion, it  seems  that  our  educational  system  is 
somewhat  at  fault — too  much  specialization 
and  hurry. 

For  the  average  high-school  graduate, 
four  years  at  college  is  not  really  enough, 
even  for  the  required  scientific  studies.  Some 
schools  have  recognized  this  fact  for  some 
time  and  are  offering  and  planning  five  and 


six-year  engineering  courses;  but  it  is  dif- 
ficult and  slow  work  to  overcome  the  mo- 
mentum of  the  rapid-fire,  hurry-up  engi- 
neering education  advocated  by  the  major- 
ity. It  is  safe  to  say,  however,  that  ere 
long  the  agitation  among  educators  and  en- 
gineers for  a  broader  education  of  engineers 
will  become  so  strong  that  the  four-year 
courses  will  be  practically  discontinued. 

From  the  standpoint  of  the  practising  en- 
gineer it  is  the  writer's  opinion  that  the 
field  is  somewhat  overcrowded  as  a  result 
of  questionable  advertising  and  publicity 
campaigns  which  were,  and  in  a  few  cases 
are  still,  being  waged.  This  overcrowding 
has  had  the  tendency  to  curb  the  salary  of 
engineers  in  general,  for  at  present  men  can 
nearly  always  be  found  who,  on  account  of 
circumstances,  will  work  for  much  less  than 
a  rightful  wage.  The  decrease  in  registra- 
tion is  the  reaction  caused  by  the  general 
condition  of  under-pay  and  a  demonstration 
of  the  natural  law  of  equalization  and  tend- 
ency of  things  to  preserve  a  certain  bal- 
ance or  average.  When  the  conditions  of 
pay  are  improved  there  will  no  doubt  be  an- 
other increase,  marked  or  gradual,  in 
the  engineering  registration  of  colleges. 
Whether  this  will  be  sudden,  with  a  re- 
sulting decrease  in  wages  to  preserve  the 
balance,  or  gradual,  without  the  attendant 
drop  in  remuneration,  depends  upon  how  the 
practising  engineers  and  educators  make 
use  of  the  present  lull.  Let  thenri  get  to- 
gether and,  in  the  light  of  their  combined 
experience,  work  out  the  salvation  of  engi- 
neering as  a  profession  now. 

Chicago.  Albert  M.  Wolf. 


Fine  and  Coarse  Aggregates 

Sir:  I  read  with  much  interest  the  arti- 
cle of  Prof.  Robert  H.  McNeilly  in  your 
issue  of  Nov.  26,  1915,  page  659,  the  more 
so  because  at  the  time  of  its  publication 
I  was  myself  busy  on  a  similar  theoretical 
study  of  the  most  advantageous  proportions 
of  the  coarse  gravel  aggregates.  'The  con- 
clusions reached  are  of  course  practically 
identical  as  to  jump  of  sizes. 

In  view  of  Professor  McNeilly's  exhaus- 
tive and  accurate  study  of  the  proportions 
of  fine  aggregates  I  would  be  very  glad  if 
you  would  encourage  him  to  make  a  similar 
study  of  the  effect  of  similar  practice  from 
the  largest  size  aggregate  down  in  the  case 
of  gravel  or  pebbles. 

The  application  of  the  same  theoretical 
principles  used  by  Professor  McNeilly  in 
the  proportioning  of  both  coarse  and  fine 
aggregates  promises  to  my  mind  the  most 
important  advance  in  the  quality  and  eco- 
nomical manufacture  of  concrete  that  has 
been  made  in  the  last  few  years.  I  recog- 
nize that  it  is  more  reasonable  to  apply 
the  same  theory  to  round  pebbles  such  as 
occur  in  gravels  than  to  a  coarse  aggre- 
gate composed  of  crushed  rock  of  angular 
formation. 

I  should  be  very  glad  to  have  you  recon- 
sider your  editorial  on  Professor  McNeilly's 
article  published  in  your  issue  of  Dec.  4, 
page  681.  It  seems  to  me  that  nothing  is 
of  more  practical  importance  than  the 
introduction  of  refinements  in  the  propor- 
tioning of  the  materials  that  promise  a  re- 
markable improvement  in  the  quality  of 
concrete  and  at  the  same  time  a  material 
reduction  in  its  cost. 

T.  F.  Nichols, 
Office  Engineer,  Arizona  Highway  Depart- 
ment. 

Phoenix,  Ariz. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  comitruction  engineers  are  indexed  hi  the  Table  of  Content* 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  short,  a/wZ  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Bull- Wheel  Adapted  to  Building- 
Erection  Derricks 

THE  DRAWING  published  herewith 
shows  how  F.  E.  Warren,  superin- 
tendent of  construction  for  the  George  A. 
Fuller  Company  oh  the  new  Arcade  Build- 
ing in  Pittsburgh,  is  successfully  swinging 
the  familiar  steel-erection   derrick  with  a 
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BULL-WHEEL  APPLIED  TO  ERECTION   DERRICK 

bull-wheel.  It  has  never  been  considered 
feasible  to  swing  such  derricks  in  any  man- 
ner except  by  a  hand  lever,  as  they  are 
raised,  sometimes  oftener  than  once  a  week, 
during  the  progress  of  erection,  while  the 
hoists  which  operate  them  remain  on  the 
ground.  When  one  of  these  big  derricks  is 
handling  a  heavy  load  it  is  often  so  hard  to 
swing  that  several  men  are  required  on  the 
lever.  By  using  ball  bearings  in  the  con- 
struction of  some  of  the  derricks  on  this 
job,  only  two  men  were  at  first  required. 
Now,  however,  only  one  man,  at  the  hoist 
below,  is  required,  and  loads  can  be  swung 
much  more  quickly.  It  is  estimated  that  50 
cents  a  ton  is  saved  in  the  handling  cost. 
The  rig  has  been  operated  successfully  on 
this  building  to  a  height  of  210  ft.,  and 
could  probably  be  used  much  higher.  It  is 
evident  that  the  ordinary  single-drum 
swinging  engine  could  be  used  in  the  same 
way,  winding  the  bight  of  a  full  coil  of  wire 
rope  on  the  drum,  carrying  the  ends  to  and 
around  the  bull-wheel,  clamping  them  in  the 
u.sual  way,  and  lashing  the  two  coils  of  sur- 
plus rope  to  the  inside  of  the  wheel.  The 
cable  would  have  to  be  paid  out  from  above 
and  readjusted  on  the  bull-wheel,  however, 
when  the  derrick  was  raised,  which  would 
take  more  time  than  is  the  case  with  the  rig 
operated  with  nigger-heads. 


Concrete     Reinforcing     in     Long 
Pipe  Piles  Lowered  in  Sections 

By  ALEX.  P.  CRARY 
Ancon,  Canal  Zone 

FIFTY  to  sixty  feet  of  reinforcing,  com- 
posed of  four  vertical  1-in.  square  bars 
bound  with  %-in.  hoops  on  1-ft.  centers  had 
to  be  placed  after  driving  in  each  of  the  14- 
in.  pipe  piles  for  the  quarantine  landing 
stage  at  Balboa,  Canal  Zone,  described  in 
this  section  of  the  three  preceding  issues  of 
the  Engineering  Record. 

The  units  for  each  pile  had  to  be  built  up 
by  splicing  individual  bars.  The  length  of 
bars  mostly  used  was  24  ft.,  but  as  the  joints 
had  to  be  staggered,  shorter  pieces  of  vari- 
ous lengths  were  used  in  the  bottom  and  the 
top  of  the  sections.  The  bottom  section  was 
partly  assembled  on  the  platform  and  placed 
in  the  pile,  being  prevented  from  dropping 
by  clips  which  caught  on  the  top  of  the  pipe. 
The  part  which  projected  above  the  pile  was 
then  further  assembled.  Next,  at  a  point 
above  the  part  last  placed,  the  whole  was 
gripped  by  clips  and  a  tackle,  raised  so  as 
to  release  the  clips  at  the  top  of  the  pile 
and  lowered  until  all  of  the  assembled  part 
was  within  the  pipe.  This  process  was  re- 
peated several  times  in  placing  each  com- 
plete unit.  The  total  weight  of  steel  in  each 
pile  averaged  1000  lb.,  and  it  cost  67  cents 
per  100  lb.  to  place  the  reinforcing.  The 
work  was  done  by  the  writer  as  contractor 
under  the  direction  of  Rear  Admiral  H.  H. 
Rousseau,  engineer  of  terminal  construc- 
tion. 

Conveyors    Handle    Materials 
Cheaply  on  Big  Concrete  Job 

TEN  THOUSAND  yards  of  concrete  ma- 
terials may  be  stored,  heated  and  re- 
handled  to  the  mixer  mechanically  at  low 
cost  by  the  belt-conveyor  layout  illustrated 
in  the  accompanying  photograph.  This 
plant,  installed  by  Barnett  &  Record,  con- 
tractors of  St.  Paul,  for  building  the  new 
Milwaukee  grain   elevator  of  the   Chicago 


&  North  Western  Railroad,  illustrates  the 
growing  appreciation  of  the  saving  to  be 
made  by  handling  the  aggregate  as  well  as 
the  finished  concrete  mechanically.  The 
upper  conveyor,  350  ft.  long  and  40  ft.  high 
delivers  material  to  the  storage  pile.  Under 
it  in  a  gallery,  fed  by  gates  at  frequent  in- 
tervals, is  the  second  Weller  conveyor, 
which  discharges  material  into  a  small  bin 
from  which  it  is  drawn  directly  to  the  Mil- 
waukee mixer.  Inside  the  gallery  of  the 
lower  conveyor  are  steam  lines  with  coils 
every  16  ft.,  so  that  the  sections  of  the  pile 
from  which  the  material  is  being  drawn  can 
be  readily  heated. 


Electric  Lights  and  Heaters  Cure 
Concrete 

SMALL  CAR  heaters  and  banks  of  elec- 
tric lights  were  used  to  maintain  a 
hardening  temperature  on  the  concrete  floor 
of  the  State  Street  viaduct,  Chicago,  repair 
of  which  was  described  in  the  Engineering 
Record  for  Jan.  1,  1916,  on  page  14. 

Concrete  was  placed  on  the  viaduct  floor 
on  Dec.  3  and  4,  on  which  days  the  lowest 
temperature  was  33  deg.  Fahr.  with  a  mean 
temperature  ranging  from  34  to  35  deg. 
On  Dec.  5  the  temperature  dropped  to  32 
and  on  the  6th  a  heating  system  was  in- 
stalled. On  the  6th,  7th  and  8th  the  con- 
crete was  covered  with  heavy  tar  building 
paper  and  steam  blown  under  this  covering 
to  supply  the  necessary  warmth  and 
moisture  to  hasten  the  hardening  action. 
On  the  10th  electric  heaters  supplied  with 
current  from  the  trolley  line  were  placed 
under  the  forms  and  enclosed  with  tar 
building  paper  to  retain  the  heat  generated. 
The  fact  that  there  was  only  3  in.  clearance 
between  locomotive  smoke  stacks  and  the 
under  side  of  the  floor  made  it  impossible 
to  use  any  heating  system  that  would  neces- 
sitate considerable  space  for  housing.  The 
small  car  heaters,  however,  were  of  such 
dimensions  as  to  fit  under  the  bays  between 
I-beams.  Ten  sets  of  heaters  were  used, 
but  experiment  showed  that  additional  heat 
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was  necessary.  Therefore,  forty  banks  of 
five  32-candlepower,  120-volt  incandescent 
lights  were  added  to  the  heating  equipment. 
The  effect  of  this  addition  was  very  notice- 
able. The  exposed  surface  of  the  floor  was 
warm  to  the  touch,  light  snow  which  fell 
upon  it  immediately  melted  and  the  moist- 
ure resulting  from  the  melting  snow  evap- 
orated quickly. 

Although  some  of  the  floor  was  com- 
pleted before  the  mean  temperature  had 
gone  below  32  deg.  Fahr.,  the  last  sections 
were  placed  during  freezing  weather,  the 
last  two  panels  being  placed  on  Dec.  15. 
As  it  was  desirable  to  resume  traffic  on 
Dec.  20,  unusual  precautions  had  to  be 
taken  to  supply  and  maintain  warmth  that 
would  insure  the  concrete  attaining  suffi- 
cient strength  to  permit  street  cars  pass- 
ing over  the  bridge. 

Forms  Cleaned  with  Steam 
On  the  night  of  Dec.  14  the  temperature 
was  8  deg.  above  zero  but  at  10  a.  m.,  on 
the  15th,  it  had  risen  to  25  deg.  Forms 
and  steel  members  were  in  place  coated 
with  ice  and  snow  and  it  required  1  hr.  to 
melt  the  ice  and  warm  up  the  steel  with 
steam  supplied  through  a  2-in.  hose.     Pol- 


Dynamite  Proves  EflFective  in 
Grubbing  Reservoir  Site 

As  a  preliminary  to  admitting  water  to 
the  Kensico  reservoir  of  the  Catskill 
water  supply  system  for  New  York  City  the 
contractor  was  required  to  clear  the  site  of 
the  huge  basin,  which  will  flood  2218  acres 
of  land,  to  a  line  30  ft.  outside  of  the  flow 
line.  How  the  work  was  done  was  described 
by  George  A.  Winsor,  section  engineer  of 
the  Board  of  Water  Supply,  in  a  paper  pre- 
sented at  the  last  convention  of  the  New 
England  Waterworks  Association. 

Under  the  specifications,  grubbing  includ- 
ed all  designated  areas  within  the  30-ft. 
margin  of  the  reservoir,  the  reservoir  bot- 
tom wherever  the  depth  below  the  flow  line 
is  35  ft.  or  less,  and  other  areas  wherever 
ordered.    The  grubbing  consisted  of  the  re- 


with  the  aid  of  an  explosive.  Sixty  per 
cent  dynamite  was  used  most  of  the  time, 
the  quantity  depending  upon  the  size  of  the 
stump,  variety  of  tree,  and  the  quality 
of  soil  around  the  roots.  Many  areas  cov- 
ered with  a  thick  growth  of  small  locusts 
were  encountered ;  these  were  pulled  with  a 
pair  of  horses  or  yoke  of  oxen  with  a  chain 
hitched  around  the  tree;  usually  a  little 
grubbing  was  done  on  one  side  only.  This 
proved  to  be  a  very  effective  and  rapid 
method  for  removing  these  species  of  trees 
when  not  too  large. 

The  contractor  usually  worked  about  three 
weeks  after  a  monthly  estimate  on  the 
grubbing  and  blasting,  as  he  found  it  re- 
quired the  remainder  of  the  month  to  clean 
up  and  burn  the  brush  and  stumps  before 
his  next  succeeding  monthly  estimate. 
Work  was  carried  on  through  the  winter 
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TO  CLEAN  ICE  FROM 
FORMS  AND  STEEL- 
WORK 
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lowing  this  procedure  forms  were  washed 
with  clean,  scalding  hot  water.  At  11:15 
a.  m.,  Dec.  15,  deposition  of  concrete  was 
begun.  Mixing  water  was  heated  by  steam 
to  190  deg.  Sand  and  gravel  had  pre- 
viously been  heated  to  a  temperature  of 
from  140  to  190  deg.  Concrete  came  from 
the  mixer  at  a  temperature  of  120  deg. 
Even  after  it  had  been  in  the  forms  for  15 
min.  the  temperature  ranged  from  100  to 
110  deg.  At  11:30  a.  m.  the  tempera- 
ture of  the  air  had  risen  to  31  deg.  but 
by  1  p.  m.  had  dropped  to  27  deg.  At  1 :30 
p.  m.  concrete  that  was  first  placed  still 
had  a  temperature  on  the  surface  of  61  deg. 
At  5  p.  m.  the  surface  temperature  of  the 
concrete  was  at  no  place  lower  than  58 
deg.  Surface  troweling  was  commenced  at 
5:30  p.  m.,  and  the  job  completed,  heating 
apparatus  installed,  tarpaulins  spread  over 
the  panels,  and  the  workmen  were  on  their 
way  home  by  9  p.  m. 

The  bridge  repairs  were  carried  out 
under  the  general  direction  of  John  Eric- 
son,  city  engineer,  and  Thomas  G.  Pihlfedt, 
engineer  of  bridges  and  harbors,  by  the 
engineer  in  charge  of  bridge  construction 
and  repairs,  F.  H.  Avery.  H.  J.  McDargh, 
assistant  engineer,  had  the  work,  which 
was  carried  on  by  day  labor,  immediately  in 
charge. 


moval  of  all  stumps  and  roots  larger  than 
2  in.  in  diameter  to  a  depth  of  6  in.  below 
the  surface  of  the  ground,  and  all  holes  left 
after  grubbing  the  margins  of  the  reservoir 
and  its  bottom  to  a  depth  of  10  ft.  below 
the  flow  line  had  to  be  satisfactorily  refilled. 
The  principal  natural  timber  growths 
around  the  basin  consist  of  oak,  maple, 
whitewood,  birch,  hickory,  elm,  locust,  ash, 
dogwood,  cedar,  chestnut,  and  many  fruit 
trees  of  different  kinds.  The  chestnuts  had 
been  killed  by  the  "bark  disease." 

Most  of  the  clearing  on  the  areas  to  be 
grubbed  was  done  during  the  years  1910  and 
1911,  and  the  stumps  of  the  trees  were  cut 
off  close  to  the  ground.  For  this  reason  the 
old  method  of  pulling  the  stumps  with  a 
-stump  puller  of  capstan  type,  pulling  the 
stump  with  the  tree  as  a  lever,  using  a 
block  and  fall,  or  the  use  of  the  caterpillar 
traction  engine  as  used  at  Ashokan  reser- 
voir, were  not  adapted  to  the  work  at  the 
Kensico  reservoir. 

The  grubbing  was  sublet  by  the  reservoir 
contractor,  and  a  portion  of  it  was  again 
sublet.  The  method  employed  by  the  sub- 
contractors was  as  follows:  All  small 
stumps  from  2  in.  to  about  5  in.  in  diameter 
were  grubbed  by  hand,  using  axes  and  mat- 
tocks, and  all  sprouts  were  cut  off  of  the 
larger  stumps,  which  were  then  removed 


months  with  very  little  interruption,  it  be- 
ing a  very  mild  winter  with  but  little  snow ; 
during  the  spring  months,  which  were  very 
dry,  the  contractor  was  forbidden  to  build 
fires  because  of  the  fire  hazard  to  city  prop- 
erty adjacent  to  the  clearing  limits.  He 
continued  with  the  grubbing  operations  and 
burned  the  stumps  later  when  the  grass  was 
green  and  the  weather  suitable. 

A  daily  record  of  the  dynamite  used  was 
kept  b-y  the  contractors  for  the  estimate 
months,  and  the  quantities  used  per  acre 
have  been  computed  as  follows:  Maximum 
dynamite  used,  September,  1914,  170  lb.  per 
acre;  minimum  dynamite  used,  January, 
1915,  44  lb.  per  acre;  average  dynamite 
used,  for  entire  work,  95  lb.  per  acre. 

It  was  further  demonstrated  that  it  re- 
quired less  explosive  to  shatter  a  stump 
when  the  ground  was  frozen  than  when 
there  was  no  frost.  In  the  former  case 
very  little  earth  was  disturbed  by  the  blast ; 
while  in  the  latter  case  a  large  hole  was 
made.  A  hole  was  made  in  the  ground  with 
an  iron  bar,  and  the  explosive  was  placed 
under  the  stump;  fuse  exploders  were  al- 
ways used. 

The  contract  price  for  grubbing,  which 
included  refilling  holes,  disposing  of  stumps 
and  brush,  and  all  expenses  incidental  to 
the  work,  was  $100  per  acre:  Mr.  Winsor 
believes  that  the  method  employed  in  doing 
this  work  was  the  most  economical  and  the 
best,  under  the  circumstances.  However, 
had  it  been  possible  to  do  the  clearing  and 
grubbing  in  one  operation,  the  latter  would 
have  cost  the  contractor  less,  as  there  would 
be  a  considerable  saving  in  both  labor  and 
explosive  if  one  of  the  other  mentioned 
methods  had  been  employed. 
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Expect  to  Begin  First  Unit 

of  Cleveland  Subway  by 

Early  Spring 

Euclid    Avenue    Line,    4.4    Miles    Long,    Will 

Probably    Cost     $4,840,000— Removal    of 

Water  Connections  Already  Begun 

Actual  construction  work  on  Cleveland's 
first  passenger  subway — a  double  barrelled 
tube  under  the  4.4  miles  of  Euclid  Avenue 
between  University  Circle  and  the  Public 
Square — is  promised  by  early  spring  by  the 
Cleveland  Rapid  Transit  Railway.  The  city 
waterworks,  at  the  request  of  the  company, 
began  Jan.  8  the  removing  of  water  connec- 
tions in  Euclid  Avenue  between  East  Seventy- 
first  and  Seventy-fifth  Streets.  The  city  en- 
gineers have  approved  the  plans  of  typical 
cross-sections  and  stations.  The  company  offi- 
cials state  that  they  are  ready  to  let  the 
general  contract  to  a  New  York  firm  as  soon 
as  final  details  of  financial  backing  are  closed. 
The  total  to  be  expended  on  the  tubes,  exclu- 
sive of  rolling  stock,  station  embellishments 
and  the  Public  Square  terminal,  is  estimated 
at  $4,840,000. 

Plans  which  have  received  the  city's  ap- 
proval call  for  a  double-barrelled  reinforced- 
concrete  subway.  Each  barrel  will  have  in- 
side dimensions  of  10  ft.  4  in.  by  12  ft.  6  in. 
Overall  dimensions  of  both  barrels,  which  will 
be  contiguous,  are  25  ft.  wide  by  16  ft.  high. 
The  open-trench  type  of  construction  will  be 
used,  and  at  all  points  the  sand-crushed  stone 
foundation  of  the  Euclid  Avenue  paving  will 
rest  directly  on  the  subway  roof. 

The  rapid  transit  company's  franchise  reads : 
"Actual  construction  work  or  the  removal  of 
obstructions  shall  be  begun  within  twelve 
months  (Jan.  23  is  the  expiration  date),  and 
at  least  one  double-track  line  from  the  Public 
Square  to  the  city  limits  shall  be  completed 
and  in  operation  within  thirty  months  after 
such  construction  is  begun.  After  the  com- 
pletion of  the  first  line  at  least  5  miles  of 
double-track  line  shall  be  completed  in  the 
next  succeeding  period  of  three  years,  and 
thereafter  at  the  rate  of  not  less  than  5  miles 
in  each  succeeding  three  years.  At  the  end 
of  the  first  year  of  construction  at  least  $500,- 
000  shall  have  been  expended,  and  by  the  end 
of  the  second  year  at  least  $1,500,000."  The 
rapid  transit  company's  franchise  gives  it  the 
right  to  dig  subways  under  every  important 
street  in  Cleveland,  and  to  locate  its  down- 
town terminal  under  the  Public  Square.  It  is 
expected  that  the  quicksand  that  underlies 
much  of  Cleveland's  downtown  section  will 
present   unusual   difficulties. 

Designs  for  the  Euclid  Avenue  tubes  have 
been  prepared  by  the  W.  S.  Ferguson  Com- 
pany, of  Cleveland.  Traffic  data  compiled  by 
Ford,  Bacon  &  Davis,  of  New  York,  led  to  the 
decision  to  construct  the  Euclid  Avenue  line 
first.  The  estimated  cost  per  single-track  mile 
of  the  first  subway  is  $550,000. 


Water  Main  Breaks  Shut  OflF  Sup- 
ply of  Section  of  Seattle 

The  entire  southern  portion  of  the  city  of 
Seattle,  Wash.,  was  shut  off  from  its  water 
supply  by  a  series  of  breaks  that  occurred 
Jan.  11  in  a  51V4-in.  wood-stave  main  leading 
from  the  intake  to  the  city.  Three  breaks  oc- 
curred within  a  %-mile  radius,  uncovering 
from  200  to  300  ft.  of  the  line.  A  proposition 
to  build  a  permanent  aqueduct  of  concrete  and 
steel  to  replace  the  damaged  line  has  been 
indorsed  by  Mayor  Gill  of  the  city,  Superin- 
tendent of  Waterworks  Youngs,  and  City  En- 
gineer Dimock. 

Supreme    Court   Decides   Oregon 
Highway  Engineer  Controversy 

The  controversy  which  has  been  waged  for 
the  last  6  months  over  the  supervision  of  the 
Oregon  State  Highway  Department  was  set- 
tled Dec.  28  when  the  Supreme  Court  of  that 
state  handed  down  an  opinion  written  by 
Justice  Bean.  This  opinion  declares  that 
State  Engineer  Lewis  is  in  reality  in  charge 
of  the  state  road  work  instead  of  E.  I.  Can- 
tine,  chief  deputy  engineer.  The  decision  was 
rendered  in  mandamus  proceedings  insti- 
tuted by  Petersen  &  Johnson,  contractors. 

In  allowing  the  application  for  the  writ 
the  court  construed  the  measure  passed  by 
the  last  Legislature  consolidating  the  state 
highway  department  with  the  oflBce  of  the 
state  engineer,  to  make  invalid  the  provision 
which  placed  the  state  highway  work  in 
charge  of  a  chief  deputy  engineer.  The  court 
held  that  this  provision  conflicted  with  the 
title   of  the   act. 


Robert    Ridgway    Named   for   Chicago 
Traction  Commission 

Robert  Ridgway,  engineer  of  subway  con- 
struction of  the  New  York  Public  Service 
Commission,  has  been  named  by  the  sub-com- 
mittee of  the  Chicago  local  transportation 
committee  of  the  City  Council  as  the  third 
member  of  the  Chicago  Traction  Commission. 


Start  Work  on  87-Mile  Pipe  Line 

The  Prairie  Pipe  Line  Company  of  Inde- 
pendence, Kan.,  has  started  the  laying  of  an 
87-mile  pipe  line  from  the  Augusta  oil  field 
to  the  company's  tank  farm  at  Neodesna. 
From  the  latter  point  the  Standard  Oil  Com- 
pany will  pipe  the  oil  to  New  Jersey. 

State      Commissions'      Valuation 
Views  to  Be  Discussed  Jan.  26 

Wednesday,  Jan.  26,  has  been  set  by  the  In- 
terstate Commerce  Commission  for  the  oral 
discussion  of  the  briefs  on  valuation  filed  by 
the  National  Association  of  Railway  Commis- 
sioners and  by  the  several  state  commissions. 
These  are  in  answer  to  the  brief  presented  by 
the  railroads  at  the  conference  of  Sept.  30  and 
Oct.  1,  1915.  Excerpts  from  the  brief  of  the 
Minnesota  Railroad  and  Warehouse  Commis- 
sion appeared  in  the  Engineering  Record  of 
Jan.  1,  page  12,  and  editorial  comments 
thereon  in  the  issue  of  Jan.  8,  page  36.  Briefs 
have  also  been  filed  by  the  state  commissions 
of  California,  Kansas  and  Oregon. 


Ferris  Water  Power  Bill  Passed 

The   House   of   Representatives   passed   the 
Ferris  water  power  bill,  Jan.  8. 


Move  Toward  Merging  of  Chicago 
Railway  Terminals 

Another  step  was  taken  in  Chicago  Jan.  10 
toward  the  merging  of  railway  terminals  for 
roads  entering  from  the  south,  when  the  City 
Council  took  up  a  resolution  calling  for  con- 
sultation with  the  Illinois  Central  Railroad 
over  suggested  terminals  either  at  Twelfth 
Street  or  at  Randolph  Street,  the  station  to 
have  sufficient  capacity  to  accommodate  the 
roads  now  terminating  at  the  LaSalle  Street, 
the  Dearborn  and  the  Grand  Central  stations. 
Electrification  is  one  of  the  questions  to  be 
decided. 


Will  Help  American  Contract- 
ors in  Handling  Work 
in  Foreign  Fields 

Willard    Straight    Points    Out    Opportunitie* 

Opened  to  ConstructorH  by  American 

International  Corporation 

The  American  International  Corporation, 
the  $50,000,000  company  organized  recently 
for  the  exploitation  of  foreign  trade,  stands 
ready  to  aid  American  contracting  organiz- 
ations which  undertake  work  abroad  to  the 
extent  of  taking  over  and  floating  the  securi- 
ties which  the  contractor  must  take  in  pay- 
ment. This  point  was  strongly  emphasized  by 
Willard  Straight,  formerly  of  J.  P.  Morgan  & 
Company,  and  now  vice-president  of  the  new 
corporation,  in  an  interview  with  a  repre- 
sentative of  the  Engineering  Record  early  last 
week.  Mr.  Straight  pointed  out  that  in  the 
past  no  matter  how  competent  a  contracting 
company  might  be,  so  far  as  the  actual  exe- 
cution of  work  was  concerned,  it  had  no  future 
in  the  foreign  field  unless  it  were  able  to  dis- 
pose of  the  bonds  taken  in  payment  for  the 
work.  Save  in  unusual  cases  this  could  not  be 
done  and  American  firms,  therefore,  with  few 
exceptions,  have  been  obliged  to  refrain  from 
taking  contracts  abroad.  This  obstacle  the 
American  International  Corporation  is  now 
prepared  to  overcome. 

Object  of  Corporation 

"The  new  corporation,"  said  Mr.  Straight, 
"was  organized  for  the  purpose  not  only  of 
aiding  in  the  opening  of  the  foreign  field  to 
American  investment,  but  of  developing  new 
outlets  for  American  commerce  and  enterprise 
of  every  kind.  Naturally,  it  desires  to  have 
American  contractors  execute  the  works  for 
which  it  handles  the  securities. 

"It  is  manifest,  of  course,  that  this  is  not 
an  opportunity  for  the  inexperienced  or  un- 
stable contracting  company.  There  are  diffi- 
culties out  of  the  ordinary  in  handling  large 
works  at  a  distance  and  the  American  Inter- 
national Corporation  will  not  be  disposed  to 
lend  assistance  unless  the  organizations  have 
the  necessary  technical  ability  and  financial 
resources.  Each  proposition  will  be  carefully 
investigated  by  the  new  corporation,  and  when 
the  credit  of  the  issuing  country  or  munici- 
pality is  satisfactory  and  the  contractor  has 
the  required  financial  standing  and  technical 
ability,  the  corporation  will  be  prepared  to  take 
the  bonds  and  relieve  the  contractor  of  the 
burden  of  their  disposal." 

Investigation  Needed 

Questioned  as  to  his  views  of  the  possibili- 
ties in  other  countries,  Mr.  Straight  replied 
that  they  were  very  large.  He  made  it  plain, 
though,  that  work  is  not  going  begging,  and 
that  it  is  not  to  be  had  by  anyone  merely  be- 
cause under  sudden  enthusiasm  he  resolves  to 
go  into  foreign  fields.  Careful  investigation 
of  those  fields  is  necessary  by  anyone  con- 
templating entry  into  them,  and  that  investi- 
gation must  be  made  by  someone  thoroughly 
competent  to  appraise  conditions  from  the  con- 
tractor's viewpoint  and  especially  as  to  the 
labor  situation.  "Though  not  absolutely  neces- 
sary," said  Mr.  Straight  in  discussing  investi- 
gations in  South  America,  "a  knowledge  of 
Spanish  is  desirable  for  all  countries  except 
Brazil.  There  Portuguese  is  the  national 
tongue.  As  an  alternative  to  Spanish  and 
Portuguese,  French  would  be  preferable  to 
English,  since  practically  all  South  Americans 
of  position  speak  French." 

Asked  as  to  the  countries  in  which  the  op- 
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MEMPHIS   BRIDGE  FALSEWORK   FAILURE  AND   WRECKAGE   OF   GANTRY  TRAVELER,  NOTED  IN  LAST  WEEK'S  ISSUE 
Photograph  by  C.  H.  Poland  furnished  by  A.  L.  Dabney  of  the  Dabney  Engineering  Company,  Memphis,  Tenn. 


portunities  are  gn*eatest,  Mr.  Straight  pointed 
oat  that  the  most  immediate  field  is  South 
America,  since  it  is  at  peace.  There  are  great 
opportunities,  however,  in  Russia,  while  China 
deserves  careful  consideration. 

Foreign  Contracts  as  a  Stabilizer 

"Viewing  the  question  broadly,"  Mr.  Straight 
said  by  way  of  conclusion,  "the  foreign  field 
offers  to  the  American  contractor  the  same  ad- 
vantage which  export  trade  offers  the  manu- 
facturer— the  stabilization  of  his  business  by 
diversification  of  his  outlets.  It  spreads  his 
risk,  and  he  is  more  certain  of  normal  busi- 
ness than  if  all  his  activities  are  confined  to 
one  country.  Manifestly,  though,  it  is  only 
the  organization  of  some  size  that  can  com- 
mand sufficient  resources  to  operate  on  a 
goodly  scale  both  here  and  abroad." 


had  passed  at  this  point  since  the  creosoted 
block  pavement  had  been  laid  and,  third,  the 
low  temperature  at  the  time  of  failure — 16  deg. 
Fahr.  The  end  shoe  apparently  did  not  allow 
for  expansion  and  contraction,  hence  the  low 
temperature  would  produce  a  definite  addi- 
tional tensile  stress,  which  with  the  existing 
tension  may  have  made  a  large  total. 


Division  Street  Bridge  Failure  in 
Spokane  Due  to  Poor  Material? 

Supplementing  the  engineers'  report  printed, 
in  part,  on  page  29  of  the  Engineering  Record 
of  Jan.  1,  and  the  photographs  of  the  wrecked 
structure  on  page  62  of  last  week's  issue,  in 
connection  with  the  Division  Street  bridge  fail- 
ure in  Spokane,  Wash.,  another  report  has  just 
been  made  which  contains  the  statement  that 
the  material  in  the  eyebars  which  failed  was 
inferior  at  the  time  the  bridge  was  built,  and 
would  probably  have  been  rejected  under  care- 
ful engrineering  inspection.  This  report  was 
made  to  the  coroner  of  Spokane  County  by 
John  W.  Cunningham,  of  Boar  &  Cunningham, 
civil  engineers,  of  Portland,  Ore. 

Examination  of  the  eyebars  indicates  a  poor 
grade  of  steel,  according  to  the  report.  Mr. 
Cunningham  says  further:  "I  understand  that 
cry.stallization  has  been  blamed  for  the  fail- 
ure. It  is  my  opinion,  based  upon  some  of  the 
best  authorities,  that  there  is  no  change  in 
the  crystalline  form  of  steel  after  it  is  cooled. 
There  is,  however,  a  progressive  weakening 
of  metal  under  repeated  stresses,  which  is 
known  as  fatigue.  Fatigue  is  caused  by  a 
gradual  spreading  of  microscopic  flaws  and 
cracks,  and  occurs  when  the  metal  is  stressed 
close  to  the  elastic  limit.  Fatigue  occurs  with 
the  best  grade  of  steel,  but  is  most  evident 
with  poor  quality." 

Three  causes  of  failure  are  stated:  First, 
the  condition  of  the  material,  aggravated  by 
fatigue;  second,  the  fact  that  at  the  time  of 
failure  the  bridge  was  loaded  to  give  maximum 
•tress  conditions  in  these  end  lower  chords — 
possibly  this  was  the  first  time  that  two  cars 


Cincinnati     Preliminary     Rapid- 
Transit  Plans  Near  Completion 

The  Cincinnati  Rapid  Transit  Commission 
expects  to  complete  all  preliminary  plans  for 
the  city's  proposed  rapid-transit  system  in 
time  so  that  the  question  of  issuing  the  $6,000,- 
000  worth  of  bonds  needed  to  finance  the  con- 
struction may  be  submitted  to  a  popular  vote 
in  April.  Prof.  George  F.  Swain,  of  Harvard 
University,  who  made  the  original  survey,  and. 
who,  together  with  Prof.  Ward  Baldwin,  of 
Cincinnati,  has  been  retained  as  consulting 
engineer  by  the  city,  met  with  the  commis- 
sion Jan.  8  and  9  to  go  over  certain  modifi- 
cations of  the  original  plans.  Professor 
Swain    announced    himself    as    satisfied    with 


the  scheme  in  general  as  tentatively  selected 
by  the  commission. 

The  project  is  to  serve  the  double  purpose 
of  a  rapid-transit  loop  connecting  the  city's 
various  hilltop  suburbs,  and  an  entrance  for 
interurban  lines,  all  of  which  now  have  their 
termini  on  the  outskirts  of  the  city.  One  of 
the  .present  problems  facing  the  commission 
is  that  of  getting  these  interurban  lines  to 
establish  connections  at  convenient  points  vdth 
the  loop  system.  Frank  S.  Krug,  city  en- 
gineer, and  chief  engineer  of  the  commission, 
is  at  present  negotiating  with  the  officials  of 
these  lines  on  this  matter. 


Rapid  Tunnel  Progress 

During  the  past  calendar  year  3.5  mites  of 
heading  and  2.8  miles  of  double-track  tunnel 
enlargement  were  completed  at  the  Rogers 
Pass  Tunnel  of  the  Canadian  Pacific  Railway 
at  Glacier,  B.  C.  The  heading  has  been  com- 
pleted, as  noted  on  page  29  of  the  Engineer- 
ing Record  for  Jan.  1,  1916.  The  double-track 
enlargement  is  now  progressing  at  an  aver- 
age rate  of  somewhat  more  than  50  ft.  per 
day.    . 


STEAM   SHOVEL  AVERAGES   50   FEET   A   DAY    IN   ENLARGING    ROGERS    PASS    TUNNHX 
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C.  C.  Schneider,  Eminent  Bridge 
Engineer,  Dead 

Charles  Conrad  Schneider,  eminent  bridge 
engineer,  past-president  of  the  American  So- 
ciety of  Civil  Engineers,  and  for  the  past  14 
years  consulting  engineer  of  the  American 
Bridge  Company  died  at  his  home  in  Phila- 
delphia  Jan.   8.     He   was   72   years   old   and 


Bridge  Engineer  Whose  Professional 

Attainments  Were  Recognized 

by  Many  Honors 


CHARLES  CONRAD  SCHNEIDER 


during  his  professional  career  had  been  the 
recipient  of  many  high  honors.  He  was  ap- 
pointed a  member  of  the  Quebec  Bridge  Com- 
mission, which  investigated  the  failure  of  the 
old  Quebec  bridge  in  1907,  and  of  the  later 
commission  appointed  in  1911  by  the  Canadian 
government  to  supervise  the  construction  of 
the  new  bridge.  He  was  awarded  tlie  Rowland 
prize  and  the  Norman  medals  by  the  Ameri- 
can Society  of  Civil  Engineers  for  excellent 
papers  on  his  design  of  the  Niagara  canti- 
lever  bridge    (1886),  on   structural   design  of 


buildings  (1905),  and  on  movable  bridges 
(1908). 

As  a  concrete  instance  of  the  almost  uni- 
versal regard  for  Mr.  Schneider's  sense  of  fair 
play,  it  is  related  that  in  one  case  of  a  dis- 
agreement between  the  general  contractor  and 
the  sub-contractor,  at  the  time  when  Mr. 
Schneider  was  consulting  engineer  for  the 
latter,  the  general  contractor  voluntarily 
agreed  to  accept  his  decision  with  regard  to  a 
disputed  point  involving  a  considerable  sum. 
Mr.  Schneider,  further,  had  an  exceptional 
intuitive  sense  of  the  right  way  to  accomplish 
results,  not  only  in  general  design  problems, 
but  in  the  sometimes  more  difficult  questions 
of  detail,  and  his  advanced  methods  were 
widely  disseminated  through  younger  asso- 
ciates. 

It  is  probable  that  Mr.  Schneider  was  largely 
responsible  for  the  pound-price  method  of  let- 
ting contracts,  now  so  largely  superseding  the 
lump  sum  basis.  His  specifications  for  bridges 
and  buildings,  used  for  years  at  the  Pencoyd 
Iron  Works,  was  a  forerunner  of  many  of  the 
more  important  provisions,  such  as  impact  and 
allowable  stresses,  in  the  American  Railway 
Engineering  Association  specifications  now  so 
widely  adopted. 

Mr.  Schneider  was  born  in  Saxony,  Ger- 
many, in  1843,  and  graduated  as  a  mechanical 
engineer  from  the  Royal  School  of  Technology 
at  Chemnitz  in  1864.  He  married  in  Paterson, 
N.  J.,  in  1880.  After  machine-shop  practice 
in  Germany,  and  drafting  work  with  the 
Rogers  Locomotive  Works  in  Paterson,  he  be- 
came assistant  engineer  with  the  Michigan 
Bridge  Company  of  Detroit,  and  later  engineer 
with  the  Erie  Railroad  Company.  In  1876  he 
worked  with  engineers  of  the  Long  Island 
Bridge  Company  on  a  proposed  desigfn  for  a 
Blackwell's  Island  bridge.  He  was  designer 
for  the  Delaware  Bridge  Company,  New  York 
City,  and  then  for  eight  years  in  consulting 
practice  in  that  city  when  he  designed  several 
long  span  bridges,  among  them  the  Eraser 
River  cantilever  bridge  for  the  Canadian  Pa- 
cific Railway  in  1882  and  the  Niagara  canti- 
lever bridge  in  1883. 

He  was  called  as  chief  engineer  to  the  bridge 
and  construction  department  of  the  Pencoyd 
Iron  Works,  Philadelphia,  in  1886,  and  became 
vice-president  for  the  American  Bridge  Com- 
pany, in  charge  of  engineering,  in  1900.  Since 
1901  he  has  been  consulting  engineer  for  that 
company,  with  outside  practice  in  Philadelphia. 
During  this  time  he  has  acted  on  the  Quebec 
Bridge  Commissions  already  referred  to,  and 
has  been  consulting  engineer  for  the  Canadian 
Pacific  Railway.  He  designed,  with  F.  B. 
Kunz,  the   Reversible  Falls  steel   arch  bridge 


at  St.  John,  N.  B.,  and  was  consulting  engineer 
until  its  completion  in  1915. 

He  was  a  member  of  the  American  Society 
of  Civil  Engineers,  the  American  Railway  En- 
gineering Association,  the  American  Society 
for  Testing  Materials,  the  Verein  Deatacher 
Ingenieure  of  Berlin,  and  the  Engineers'  Clnb 
of  New  York.  He  was  the  author  of  General 
Specifications  for  Railroad  Bridges  (1886), 
for  Highway  Bridges  (1901),  and  for  Struc- 
tural Steel  Work  in  Buildings  (1905).  A 
more  complete  article  on  his  work  and  infla- 
ence  as  one  of  the  most  eminent  bridge  engi- 
neers in  this  country  will  be  found  in  the 
Engineering  Record  of  Sept.  12,  1903,  page 
316. 

Smoke   Prevention    Campaign   in 
Cincinnati  Progressing 

Charles  W.  Heath,  city  smoke  inspector  of 
Cincinnati,  has  induced  the  railroads  entering 
that  city  to  equip  304  locomotives  with  satis- 
factory smoke  prevention  devices.  Eighteen 
months  ago,  when  the  campaig^n  was  started, 
not  a  single  locomotive  in  the  city  was  equipped 
with  any  such  device.  By  Jan.  1,  1915,  suc- 
cessful installations  had  been  made  on  99  loco- 
motives since  when  205  additional  installations 
have  been  made.  The  list  includes  practically 
all  of  the  switch  engines  and  local  freight  loco- 
motives operating  in  the  city. 


Nominate  American  Concrete 
Institute  Officers 

The  following  nominations  have  been  made 
for  offices  to  be  filled  in  the  American  Concrete 
Institute  at  the  election  to  be  held  this  win- 
ter: President,  Leonard  C.  Wason;  vice-presi- 
dent, Henry  C.  Turner;  treasurer,  Robert  W. 
Leslie;  directors,  Charles  R.  Gow,  Edward  D. 
Boyer  and  J.  G.  Treanor. 


Pasadena  Decides  on  Sewage  Dis- 
posal Plant 

Plans  have  been  completed  for  the  installa- 
tion of  a  sewage  disposal  system  which  will 
handle  the  combined  sewage  of  the  cities  of 
Alhambra,  Pasadena  and  South  Pasadena,  the 
total  population  of  which  is  60,000  at  the  pres- 
ent time,  with  an  estimated  increase  in  thirty- 
five  years  to  about  250,000. 

The  sewage  disposal  farm  laid  out  by  the 
Tri-City  committee  is  located  near  the  city  of 
Alhambra  and  consists  of  nearly  600  acres  of 
partially  hilly  and  partially  level  land.     The 


Suspended  Floor  System  on  Hell  Gate  Bridge  Is  Nearly  Completed 


rr  IS  ESTIMATED  THAT  THE  BRIDGE  WILL  BE  OPEN  FOR  TRAFFIC     EARLY    IN    1917-17,500  TONS  OP  TOTAL  OF  19.600  TONS  IN  PLACE  JAN. 
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proposed  sewage  disposal  works  are  located  on 
the  south  slope  of  the  roughest  part  of  the 
area  at  a  point  where  the  topographical  fea- 
tures are  such  that  there  is  the  least  likelihood 
of  any  nuisance  from  odors.  As  an  additional 
safeguard  ag:ainst  odors  an  extensive  grove  of 
eucalyptus  trees  is  to  be  set  out  on  that  part 
of  the  area  adjacent  to  the  disposal  works. 

A  48-in.  outfall  sewer  conveying  the  com- 
bined sewage  of  the  three  cities  will  deliver 
sewage  through  a  Venturi  meter  to  a  battery 
of  six  Imhoff  tanks.  After  the  solids  have 
been  separated  from  the  sewage  in  these  tanks, 
the  effluent  will  be  delivered  to  sprinkling  fil- 
ters covering  3  acres  of  ground  where  the 
clarified  sewage  will  be  further  purified.  From 
the  sprinkling  filters  the  liquid  will  pass 
through  a  secondary  tank  in  which  any  par- 
ticles still  held  in  suspension  will  be  removed. 
If  found  necessary,  a  chlorination  plant  will 
be  added  to  further  purify  the  effluent.  From 
this  last  stage  of  the  treatment  the  water  will 
be  used  for  irrigating  purposes  and  is  expected 
to  be  pure  enough  to  insure  safety  for  any  de- 
sired agricultural  use. 

The  Tri-Cfty  committee  consists  of  R.  V. 
Orbison,  city  engineer  of  Pasadena,  president; 
Charles  E.  Hewes,  city  engineer  of  Alhambra, 
secretary,  and  John  MacMillan,  city  engineer 
of  South  Pasadena. 


Second    Pan-American    Scientific 
Congress  Terminates  Sessions 

The  Second  Pan-American  Scientific  Con- 
gress came  to  an  end  in  Washington,  Jan.  8, 
after  sessions  which  lasted  two  weeks  and 
which  were  participated  in  by  delegates  offi- 
cially sent  to  Washington  by  the  governments  of 
twenty  American  republics  in  addition  to  those 
of  the  United  States.  The  First  Congress  was 
held  in  Santiago,  Chile,  in  1908,  and  the  sec- 
ond was  held  in  Washington,  because  of  the 
changed  conditions  brought  about  by  the  war 
in  Europe,  and  the  desire  for  closer  co-oper- 
ation between  the  American  republics  as  a  re- 
sult of  the  war,  which  was  g:iven  its  first 
official  impetus  at  the  Pan-American  Financial 
Conference  held  in  Washington  last  May. 

While  many  of  the  newspapers  of  the  coun- 
try, in  their  reports  of  the  proceedings  of  the 
Second  Pan-American  Scientific  Congrress  have 
paid  principal  attention  to  the  political  aspect 
of  the  Congress,  and  its  object  of  drawing  the 
.\merican  republics  closer  in  spirit,  as  a  re- 
sult of  the  war,  and  to  the  hope  of  a  trade 
stimulation  between  the  countries  of  this 
hemisphere,  again  due  to  the  war,  the  fact  is 
that  many  questions  of  scientific  interest  were 
taken  up  by  the  delegates  to  the  Congress,  in 
engineering,  electrical,  metallurgical,  chemical 
and  transportation  fields.  The  foremost  men 
in  South  and  Central  America  were  sent  to 
Washington  by  their  respective  governments 
to  discuss  these  questions  with  men  equally 
prominent  in  these  lines  in  the  United  States, 
ind  in  addition  there  were  a  number  of  un- 
official delegates  from  Latin  America  attend- 
ing the  Congress.  There  were  81  official  dele- 
gates from  Latin  America,  46  unofficial  dele- 
gates, representing  societies,  institutions,  etc., 
and,  in  addition,  53  members  of  the  Congress, 
who  went  to  Washington  as  the  guests  of  the 
Carnegie  Endowment.  Many  of  these  Latin 
Americans  were  accompanied  by  the  members 
of  their  families,  making  a  total  representa- 
tion of  299.  In  addition,  there  were  about  800 
delegates,  official  and  unofficial,  from  the 
United  States. 

The  work  of  the  Congress  was  organized  in 
sections,  there  being  nine  of  these  groups. 
They  met  in  various  Washington  hotel  and 
other  auditoriums,  including  the  New  National 
Museum,  the  Cameg^ie  Endowment  Building, 
the  Pan-American  Building  and  in  other 
places,  and  the  section  meetings  continued 
simultaneously.  The  United  States  Govern- 
ment appropriated  $85,000  for  the  expense  of 
the  Congress,  and  each  of  the  governments  of 
other  countries  appropriated  large  sums,  the 
Argentine  deleg^ation  having  been  allowed  $90,- 
000  for  its  expenses.    Fifteen  national  and  in- 


ternational societies  also  held  conventions  in 
Washington  in  connection  with  the  Congress, 
meeting  in  joint  session  with  the  sections  of 
the  Congress  in  whose  work  they  were  particu- 
larly interested. 

Questions  of  interest  to  the  engineering  pro- 
fession were  taken  up  in  Section  III,  devoted 
to  the  conservation  of  natural  resources,  of 
which  Dr.  George  M.  Rommel,  of  the  United 
States  Department  of  Agriculture,  was  chair- 
man, and  in  Section  IV,  devoted  to  engineer- 
ing, of  which  Brig.-Gen.  W.  H.  Bixby,  U.  S.  A., 
retired,  was  chairman.  Questions  of  interest 
to  the  metallurgical  and  chemical  industries 
were  also  taken  up  in  Section  III  and  Section 
IV,  and  'in  Section  VII,  devoted  to  mining, 
metallurgy,  economic  geology  and  applied 
chemistry,  of  which  Hennen  Jennings,  former 
president  of  the  London  Institute  of  Mining 
and  Metallurgy,  was  chairman.  Questions  of 
interest  to  the  electric  railway  field  were  taken 
up  in  Section  IX,  devoted  to  transportation, 
commerce,  finance  and  taxation,  of  which  Dr. 
Leo  S.  Rowe,  of  the  University  of  Pennsyl- 
vania, was  chairman. 

Among  the  papers  of  engineering  interest 
were:  "Scientific  Work  of  the  U.  S.  Office  of 
Public  Roads,"  by  L.  W.  Page,  director  of  the 
U.  S.  Office  of  Public  Roads  and  Rural  Engi- 
neering; "Municipal  Water  Supply,"  by  Prof. 
George  C.  Whipple,  Harvard  School  of  Engi- 
neering; "Reservoirs  for  Municipal  Water 
Supply,"  by  Alfred  D.  Flinn,  deputy  chief  en- 
gineer, Board  of  Water  Supply,  New  York 
City;  "Vertical  Lift  Bridges,"  by  J.  A.  L. 
Waddell,  consulting  engineer,  Kansas  City; 
"Contracting  and  Regulating  Works  at  the 
Mouths  of  Rivers,"  by  Dr.  E.  L.  Corthell; 
"Engineering  Work  of  the  U.  S.  Reclamation 
Service,"  by  A.  P.  Davis,  director  of  the  U.  S. 
Reclamation  Service;  "Best  Type  of  Construc- 
tion for  Piers  and  Quays  on  Water  Fronts  of 
Great  Depths  and  Swift  Currents,"  by  J.  F. 
Coleman,  New  Orleans;  "Pinal  Disposition  of 
City  Sewage,"  by  Rudolph  Hering;  "Dis- 
posal of  Sewage  and  Garbage,"  by  Morris 
Knowles,  consulting  engineer,  Pittsburgh; 
"Sandy  Seacoast  Shore  Protection,"  by  B.  F. 
Cresson,  Jr.,  New  Jersey  State  Board  of  Com- 
merce and  Navigation,  and  "Uniform  Gage  for 
Railways  in  Pan-America,"  by  Fred  Lavis, 
consulting  engineer.  New  York  City. 


Work   on   Government's   Alaskan 
Railway  Up  to  Schedule 

The  close  of  the  construction  season  found 
work  on  the  railway  under  construction  by  the 
government  in  Alaska  up  to  schedule.  Grading, 
so  the  chairman  of  the  commission  states,  has 
been  completed  for  35  miles,  from  Anchorage, 
the  base  on  Cook's  Inlet,  to  Mantanuska  Junc- 
tion, and  rail  has  been  laid  for  14  miles. 
Winter  work  will  be  confined  to  some  rock  ex- 
cavation and  a  small  amount  of  track  laying. 

During  the  next  construction  season,  the  line 
will  be  pushed  eastward  from  Mantanuska 
Junction  to  the  coal  fields — a  distance  of  40 
miles,  through  very  rough  country.  The  con- 
necting line  from  Anchorage  southward  to 
the  head  of  the  Alaska  Northern  Railway,  at 
Kern  Creek,  a  distance  of  35  miles,  will  also 
be  built  next  year.  So  far  as  additional  funds 
then  allow,  the  line  from  Mantanuska  Junction 
northward  to  Fairbanks,  via  Broad  Pass,  will 
be  pushed  forward. 

At  present  the  base  town.  Anchorage,  at  the 
head  of  navigation  on  Cook's  Inlet,  has  a  popu- 
lation of  1500.  Reports  which  have  appeared 
in  some  newspapers,  to  the  effect  that  the 
inhabitants  were  threatened  with  starvation, 
because  of  the  difficulty  of  getting  in  supply 
boats,  are  absolutely  without  foundation.  The 
commission  has  two  storehouses  filled  with 
provisions  while  the  merchants  are  fully 
stocked. 

This  winter  Lieut.  Frederick  Mears  is  in 
charge  in  Alaska,  while  the  two  other  mem- 
bers of  the  commission,  William  C.  Edes, 
chairman,  and  Thomas  Riggs,  Jr.,  are  in 
Washington. 


Engineers  Honor  Henry  W. 
Hodge  at  Luncheon 

Praise    Appointment    of    Engineer    to    Public 

Service  Commission  in  Charge  of  Utilities 

of  New  York  City 

Professional  associates  and  friends  of  Henry 
W.  Hodge,  who  was  recently  appointed  a  mem- 
ber of  the  Public  Service  Commission  of  the 
First  District,  New  York,  tendered  him  a 
luncheon  at  the  Railroad  Club,  Jan.  12.  In 
an  informal  address  the  chairman,  William  J. 
Wilgus,  consulting  engineer,  formerly  vice- 
president  and  chief  engineer  of  the  New  York 
Central  &  Hudson  River  Railroad,  emphasized 
the  importance  of  the  appointment  of  Mr. 
Hodge  from  the  standpoints  of  the  public  and 
of  the  profession.  His  specialized  knowledge, 
Mr.  Wilgus  believed,  would  be  invaluable  to 
the  public  in  the  interpretation  of  engineering 
matters  which  he  can  make  to  his  fello* 
members  of  the  commission.  That  interpre- 
tation will  have  the  more  attention  when  com- 
ing from  a  member  of  the  commission  than  if 
it  should  come  from  an  engineer  in  subordi- 
nate capacity.  With  these  sentiments,  Mii. 
Wilgus  and  succeeding  speakers  joined  most 
heartfelt  congratulations  to  Mr.  Hodge  on  hip 
appointment,  together  with  pledges  of  thfe 
earnest  support  of  the  profession.  Lewis  B. 
Stillwell,  past  president  of  the  American  In- 
stitute of  Electrical  Engineers,  pointed  out  ^ 
practical  direction  in  which  Mr.  Hodge's  pro- 
fessional brethren  might  aid.  They  could 
come  to  the  defense  of  positions  he  might  take 
when  such  positions  were  misinterpreted  in 
the  newspapers  and  unfairly  attacked. 

Replying  to  the  felicitations,  Mr.  Hodge 
said  that  for  personal  reasons  he  preferred 
not  to  accept  the  position.  He  had  yielded, 
however,  as  a  matter  of  duty  to  the  profes- 
sion, since  engineers  had  long  urged  the  ad- 
visability of  having  engineers  on  such  bodies. 
He  declared  that  already  many  engineering 
problems  had  arisen,  in  his  brief  membership 
on  the  commission,  with  which  his  profes- 
sional work  had  never  brought  him  in  con- 
tact. The  advantage  he  possessed  in  consid- 
ering them  was  that  he  could  always  pick 
specialists  who  could  by  a  mere  suggestion 
guide  him  correctly  or,  if  need  be,  make  a 
thorough  study  of  the  problem.  He  promised 
to  avail  himself  of  the  proffers  of  assistance 
for  guidance  in  the  difficult  technical  matters 
that  might  arise. 

In  addition  to  those  already  mentioned  the 
following  made  brief  remarks:  Gustave  Lin- 
denthal,  consulting  engineer  for  the  Hell  Gate 
and  other  large  bridges;  C.  O.  Moilloux,  past 
president  of  the  American  Institute  of  Elec- 
trical Engineers;  E.  W.  Stern,  chief  engineer 
of  highways,  Borough  of  Manhattan,  New 
York;  Lincoln  Bush,  former  chief  engineer  of 
the  Delaware,  Lackawanna  &  Western  Rail- 
road; E.  S.  Jarrett,  consulting  engineer;  E.  P. 
Casey  and  C.  W.  Leavitt,  consulting  engineers; 
C.  W.  Baker,  editor  of  Engineering  News,  and 
E.  J.  Mehren,  editor  of  Engineering  Record. 

Among  those  present  were  also  F.  A.  Mo- 
litor,  who  was  in  charge  of  arrangements  for 
the  luncheon;  Allen  Hazen,  Colin  M.  Inger- 
soll,  Rudolph  P.  Miller,  Henry  B.  Seaman, 
Mason  R.  Strong,  0.  E.  Hovey,  Emil  Diebitsch, 
P.  W.  Henry,  E.  P.  Goodrich,  James  B.  French, 
P.  H.  Ashmead,  and  T.  Kennard  Thomson. 


Wood  Preservers  to  Meet  in  Chi- 
cago January  18-20 

Interest  in  the  twelfth  annual  convention  of 
the  American  Wood  Preservers'  Association, 
to  be  held  at  the  Hotel  Sherman,  Chicago,  Jan. 
18-20,  is  enhanced  by  the  effect  of  the  Euro- 
pean war  on  the  supply  of  creosote  oil.  Two 
of  the  papers  will  be  on  the  foreign  creosote- 
oil  situation  and  the  zinc-chloride  situation, 
by  G.  A.  Lembcke  and  William  Townsley,  Jr., 
respectively. 

Other  papers  to  be  presented  include  "Fungi 
Which  Grow  on  Untreated  Ties,"  by  Dr.  Her- 
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mann  von  Schrenk;  "Woods  Suitable  for 
Crossties,"  by  R.  Van  Metre;  "Wood-Block 
Flooring,"  by  Clyde  H.  Teesdale;  "Methods  of 
Creosoting  Douglas  Fir  Timbers,"  by  O.  P.  M. 
Goss,  and  "Creosote  Piling  and  Poles,"  by 
Frank  W.  Cherringrton.  The  standing  com- 
mittees on  preservatives,  specifications,  wood- 
block paving  and  plant  operation,  those  on 
service  tests  of  crossties,  wood-block  paving 
and  bridge  and  structural  timber,  and  the 
special  committee  on  specifications  for  preserv- 
atives for  wood  paving  blocks  will  also  report. 

A  banquet  will  be  held  Wednesday  evening, 
Jan.  19,  at  which  Prof.  F.  H.  Newell,  head  of 
the  Department  of  Civil  Engineering  at  the 
University  of  Illinois,  and  at  one  time  secre- 
tary of  the  American  Forestry  Association, 
will  be  the  guest  of  honor. 


Personal  Notes 


Western    Society    of    Engineers 
Holds  Annual  Dinner 

Samuel  InsuU,  president  of  the  Common- 
wealth Edison  Company,  Chicago,  made  the 
main  address  at  the  annual  dinner  of  the 
Western  Society  of  Engineers,  Jan.  12.  His 
subject  was  "Universal  Electric  Supply."  If 
all  energy  requirements  in  the  United  States 
could  be  supplied  from  one  system  of  produc- 
tion and  distribution,  the  diversity  of  demand 
is  such  that  the  present  43,000,000  hp.  required 
could  be  reduced  to  30,000,000  hp.  The  saving 
would  be  250,000,000  tons  of  coal  per  year.  A 
universal  system  of  electric  supply,  in  Mr.  In- 
suU's  opinion,  is  as  inevitable  as  day  or  night. 

W.  B.  Jackson,  the  outgoing  president,  in 
his  address  discussed  the  ethics  of  the  pro- 
fession, and  announced  that  John  W.  Alvord 
had  given  the  society  $1,000  without  restric- 
tions to  provide  funds  for  a  medal  to  reward 
men  who  have  performed  great  and  inconspic- 
uous service  to  the  engineering  profession,  par- 
ticularly in  connection  with  public  works. 

B.  E.  Grant,  the  newly  elected  president, 
spoke  briefly  on  the  problems  of  the  society 
and  the  visible  means  of  overcoming  them. 
How  to  increase  the  membership,  possibly  by 
the  Philadelphia  method,  and  how  to  meet  the 
needs  of  the  younger  members  and  to  get 
more  men  working  were  topics  discussed. 

The  Chanute  medals  were  awarded  to  An- 
drews Allen,  consulting  engineer,  for  the  best 
general  engineering  paper  on  "The  Engineer- 
ing Opportunities  of  our  Coal  Mining  Fields," 
to  N.  M.  Stineman  for  the  best  civil  engineering 
paper  on  "Reactions  in  a  Three-legged  Stiff 
Frame  with  Hinged  Column  Bases,"  and  to 
H.  E.  Goldberg  for  a  mechanical  engineering 
paper  on   "Arithmetical   Machines." 

Dr.  Edwin  H.  Lewis,  dean  of  Lewis  Insti- 
tute, gave  a  rapid  fire  presentation  to  each 
speaker.  He  also  had  a  chance  to  characterize 
the  past  presidents  of  the  society  as  their 
youthful  pictures  were  thrown  on  the  screen. 

The  officers  elected  to  head  the  society  for 
1916  are  as  follows:  President,  B.  E.  Grant, 
division  engineer.  Board  of  Local  Improve- 
ments,   city   of   Chicago;    first   vice-president, 

C.  H.  Cartlidge,  bridge  engineer,  Chicago, 
Burlington   &   Quincy;    second   vice-president, 

D.  W.  Roper,  assistant  chief  operating  en- 
gineer, Commonwealth  Edison  Company;  third 
vice-president,  Prof.  F.  H.  Newell;  trustee, 
Ernest  McCullough,  consulting  engineer. 

To  Form  Waterworks  Section 

To  organize  the  "Four  State  Section"  of  the 
American  Waterworks  Association  members 
from  Delaware,  Maryland,  southern  New  Jer- 
sey and  eastern  Pennsylvania  are  invited  to 
attend  a  meeting  to  be  held  at  the  Bellevue- 
Stratford  Hotel  in  Philadelphia,  Jan.  18;  lunch- 
eon will  be  served  at  12.30  p.  m.  The  organiza- 
tion committee  consists  of  N.  Emory  Bartlett, 
W.  H.  Boardman,  Carleton  E.  Davis  and 
Charles  R.  Wood. 


Bertrand  E.  Grant,  division  engi- 
neer, Chicago  Board  of  Local  Improvements, 
who  was  elected  president  of  the  Western  So- 
ciety of  Engineers  in  the  three-cornered  cam- 
paign ending  Jan.  7,  has  been  an  active  mem- 
ber of  the  society  for  twenty-five  years.  Grad- 
uated from  Rensselaer  Polytechnic  Institute 
in  1890,  at  the  age  of  twenty-two  years  he 
went  directly  to  Chicago  to  work  with  L.  E. 
Cooley  on  the  first  Drainage  Canal  engineer- 
ing corps.  This  work  was  soon  stopped,  and 
Mr.  Grant  spent  a  year  as  assistant  city  en- 
gineer   in    Waterbury,    Conn.      In    1892    the 
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BERTRAND    E.    GRANT 


New  Water  Supply  at  Wellington,  Kan. 

The  new  water  supply  at  Wellington,  Kans., 
that  provides  water  from  underground  sources, 
14  miles  from  the  city,  has  been  completed. 


Drainage  Canal  work  was  resumed,  and  he 
returned  to  Chicago  and  was  for  six  years 
on  its  engineering  staff.  Following  this  he 
was  resident  engineer  on  the  Snoqualmie 
Power  Company  work  as  the  personal  repre- 
sentative of  T.  T.  Johnson,  consulting  engineer. 
The  field  of  the  consulting  structural  engineer 
claimed  his  attention  from  1890  to  1905.  In 
the  latter  year  he  entered  the  service  of  the 
Chicago  local  improvements  board.  His  first 
work  in  this  connection  was  the  original  design 
of  the  so-called  Michigan  Boulevard  Link.  He 
was  then  given  charge  of  sewers  and  sewage 
pumping  stations  in  the  southern  sandy  section 
of  the  city. 

Daniel  C.  Hayne,  assistant  city  civil 
engineer  of  Indianapolis,  has  been  assigned  by 

B.  J.  T.  Jeup,  city  engineer,  to  have  charge  of 
the  engineering  department  of  the  Indianapolis 
Board  of  Park  Commissioners. 

E.  B.  H  I  L  L  E  G  A  s  s,  formerly  assistant 
engineer  of  the  Atlantic  Coast  Line  Railroad  at 
Rocky  Mount,  N.  C,  has  been  appointed  engi- 
neer of  roadway  at  Savannah,  Ga.,  succeeding 

C.  J.  Chenworth,  whose  promotion  to  another 
office  is  noted  elsewhere  in  these  columns. 

W.  B.  K  E  S  T  e  R,  formerly  assistant  engi- 
neer of  the  St.  Louis  division  of  the  Vandalia 
Railroad,  has  been  appointed  assistant  division 
engineer,  succeeding  R.  T.  Simpson,  whose  ap- 
pointment to  another  position  is  noted  else- 
where in  these  columns. 


James  R.Steele,  Jr.,  formerly  con- 
nected with  the  New  York  State  Board  of  Tax 
Commissioners,  has  been  appointed  appraiser 
in  the  real  estate  department  of  the  Pennsyl- 
vania Railroad.  Mr.  Steele  received  his  pro- 
fessional education  at  Rensselaer  Polytechnic 
Institute,  and  was  engaged  in  businesR  as  a 
road  contractor  in  New  York  State,  previous 
to  entering  the  service  of  the  tax  commis- 
sioners. 

R.  T.  Simpson,  formerly  assistant  divi- 
sion engineer  on  the  St.  Louis  division  of  the 
Vandalia  Railroad  at  Terre  Haute,  Ind.,  has 
been  appointed  assistant  engineer  on  the  West- 
ern division  of  the  Pennsylvania. 

Samuel  G.  Bennet  has  resigned  from 
the  office  of  city  engineer  of  Oxnard,  Cal.,  to 
accept  appointment  as  field  engineer  for  the 
Ventura  County  (Cal.)  Highway  Commission. 
Mr.  Bennet  first  engaged  in  engineering  work 
in  1886  as  chainman  for  E.  T.  Wright.  In 
1890  he  was  appointed  assistant  engineer  for 
the  Redondo  Railway  Company  and,  in  1896, 
he  became  engineer  for  the  Chicala  Water 
Company  at  Rialto,  Cal.  Previous  to  his  ap- 
pointment as  city  engineer  of  Oxnard,  he  also 
served  as  assistant  resident  hydrographer  in 
California  for  the  U.  S.  Geological  Survey  and 
as  engrineer  in  the  U.  S.  Reclamation  Service. 

M  A  J  or-Gener  AL  William  C. 
G  0  R  G  A  s  received  the  Geographic  Society  of 
Chicago  gold  medal  for  his  work  in  the 
Panama  Canal  Zone,  Jan.  8,  and  addressed  the 
Society  on  "Sanitation  in  its  Relation  to 
Geography."  The  honor  conferred  on  General 
Gorgas  has  been  conferred  on  but  two  occa- 
sions previously,  once  to  Captain  Roald 
Amundsen  for  the  discovery  of  the  South  Pole, 
and,  the  second  time,  to  Major-General  George 
W.  Goethals  for  the  construction  of  the  Pana- 
ma Canal.  While  in  Chicago  General  Gorgas 
also  spoke  on  "Sanitation  and  Single  Tax"  at 
a  banquet  given  in  his  honor  Jan.  10  by  the 
Chicago  Single  Tax  Club,  the  Chicago  Medi- 
cal Society,  the  Illinois  Manufacturers'  Associ- 
ation, the  Chicago  Dental  Society,  the  Lawyers' 
Association  of  Illinois,  the  Women's  City  Club, 
the  American  Chemical  Society,  the  Medical 
Reserve  Corps  of  the  U.  S.  Army  and  the 
Illinois  National  Guard. 

I.  J.  Standbr,  formerly  connected  with 
the  Department  of  Docks  and  Ferries  of  New 
York  City,  has  organized  the  firm  of  I.  J. 
Stander  &  Company,  Inc.,  118  East  Twenty- 
eighth  Street,  New  York  City,  to  conduct  an 
engineering  and  contracting  business,  with 
special  reference  to  the  construction  of  bulk- 
head walls,  piers,  docks,  and  submarine  and 
heavy  foundation  work.  Mr.  Stander  was  con- 
nected with  the  Department  of  Docks  &  Ferries 
for  about  sixteen  years. 

Chester  E.  Albright,  consulting 
engineer,  of  Philadelphia,  has  been  appointed 
chief  engineer  of  the  Bureau  of  Surveys  of 
the  Department  of  Public  Works  of  that  city, 
succeeding  George  S.  Webster,  whose  appoint- 
ment as  director  of  the  Department  of 
Wharves,  Docks  and  Ferries  of  the  city  was. 
noted  on  page  771  of  the  Dec.  18,  1915,  issue 
of  this  journal.  Mr.  Albright  was  graduated 
from  Lafayette  College  in  1883,  and  has  been 
engaged  in  engineering  work  since  that  time. 
For  twenty-five  years  he  was  engaged  m 
private  practice  in  Philadelphia.  Among  the 
works  he  designed,  in  addition  to  considerable 
construction  for  private  estates,  are:  landscap- 
ing and  special  work  for  the  Imperial  Exposi- 
tion, London,  England  (1909)  :  the  structures 
for  the  Centennial  Exposition  at  Buenos  Aires, 
Argentine  (1910);  model  city  for  the  General 
Electric  Company  at  Erie,  Pa.;  several  sewer- 
age and  sewage  disposal  systems,  and  numer- 
ous buildings.  He  served  as  assistant  engineer 
for  the  Lehigh  Valley  Railroad  for  three  years 
and  was  engineer  for  the  Glenside  &  Willow 
Grove  Railroad  and  Willow  Grove  terminal. 
For  the  Pennsylvania  and  Philadelphia  & 
Reading  Railroads  he  served  as  supervising 
engineer  on  various  bridges. 
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C.  M.  James,  formerly  assistant  to  the 
third  vice-president  of  the  Atlantic  Ck>ast  Line 
Railroad  at  Wilmington,  S.  C,  has  been  ap- 
pointed engineer  of  construction. 

C.  J.  C  H  E  N  w  0  R  T  H,  formerly  engineer  of 
roadway  for  the  Atlantic  Coast  Line  Railroad 
at  Savannah,  Ga.,  has  been  appointed  assistant 
to  the  third  vice-president  at  Wilmington, 
S.  C,  succeeding  C.  M.  James,  whose  appoint- 
ment to  another  post  is  noted  elsewhere  in 
these  columns. 

F.  V.  B  E  R  K  E  Y,  formerly  assistant  engineer 
on  the  central  division  of  the  Pennsylvania 
Lines  West  of  Pittsburgh,  has  been  appointed 
assistant  eng^ineer  on  the  St  Louis  division 
of  the  Vandalia  Railroad. 

Guy  a.  R  u  p  p,  formerly  connected  with 
the  maintenance-of-way  department  of  the  Le- 
high Valley  Railroad,  has  been  appointed  con- 
structing engineer  for  the  Pennsylvania  Tro- 
jan Powder  Company  at  Allentown,  Pa. 

Anthony  J.  Bemis  has  been  appointed 
general  manager  of  the  Public  Utilities  Com- 
pany of  St,  Cloud,  Minn. 

Claude  L.  Van  Auken,  formerly  em- 
ployed in  the  valuation  department  of  the 
Chicago,  Milwaukee  &  St.  Paul  Railway,  has 
been  appointed  assistant  engineer  on  the  valu- 
ation of  Chicago  Terminals  for  the  Chicago, 
Rock  Island  &  Pacific  Railway. 

O.  E.  Case,  formerly  city  manager  of  Cad- 
illac, Mich.,  has  been  appointed  city  manager 
of  Niagara  Falls,  N.  Y. 

Arthur  W.  Kreinheder  has  been 
elected  commissioner  of  public  works  of  Buf- 
falo, succeeding  the  late  Col.  Francis  G.  Ward. 

George  H.  Norton,  deputy  engineer 
commissioner  of  the  Department  of  Public 
Works  of  BuflFalo,  N.  Y.,  was  unanimously 
elected  city  engineer  of  that  city  at  a  meeting 
of  the  councilmen  held  Jan.  6.  Mr.  Norton 
was  graduated  from  Cornell  University  in 
1887,  and  first  engaged  in  practical  work  as 
a  rodman  and  leveler  on  the  Duluth,  South 
Shore  &  Atlantic  Railroad.  He  entered  the 
service  of  the  city  of  Buffalo  in  1898  as  assist- 
ant engineer.  He  was  appointed  deputy  engi- 
neer commissioner  of  the  Department  of  Public 
Works  in  1909. 

Frank  P.  Cobb  has  been  reappointed 
city  engineer  of  Chicopee,  Mass. 

Ralston  H.  Willis,  formerly  in- 
spector of  concrete  roads  for  the  Association 
of  American  Portland  Cement  Manufacturers, 
has  been  appointed  assistant  on  the  engineer- 
ing forces  of  the  Pittsburgh  division  of  the 
Pittsburgh,  Cincinnati,  Chicago  &  St.  Louis 
Railway.  He  was  graduated  from  the  Uni- 
versity of  Pennsylvania  in  1915. 

Ellis  R.  Goldman  of  the  city  engi- 
neering department  of  Rockford,  111.,  has  been 
appointed  assistant  superintendent  and  engi- 
neer of  the  water  department. 


Obituary  Notes 


S.  Foster  Jacques,  assistant  city  en- 
gineer of  Binghamton,  N.  Y.,  and  municipal 
engineer  for  Johnson  City,  was  killed  in  a 
motorcycle  accident  Jan.  8.  His  technical 
training  was  received  at  Massachusetts  In- 
stitute of  Technology.  He  went  to  Binghamton 
about  ten  years  ago  to  handle  the  installation 
of  a  sewerage  system  for  the  village  of  Lester- 
shire,  and,  on  the  completion  of  that  work, 
entered  the  city  engineer's  office  in  Bingham- 
ton. Previous  to  this  service  he  was  in  the 
city  engineering  department  of  Worcester, 
Mass.  While  there  he  was  engaged  in  some 
of  the  pioneer  work  in  sanitary  sewage  dis- 
posal. Later  he  engaged  in  private  practice 
for  about  three  years  in  Dover,  N.  H.,  follow- 
ing which  he  spent  several  years  on  engineer- 
ing work  in  the  South. 


William  W.  Follett,  a  well  known 
engineer  of  the  Southwest,  died  at  his  home  in 
El  Paso,  Tex.,  Dec.  30,  1915,  at  the  age  of 
fifty-eight.  Mr.  Follett  was  at  one  time  con- 
sulting engineer  under  the  Geological  Survey 
in  the  investigation  of  the  proposed  interna- 
tional dam  project  for  the  Rio  Grande  near  El 
Paso.  Later  he  was  appointed  consulting  en- 
gineer of  the  American  section  of  the  Inter- 
national Boundary  Commission,  United  States 
and  Mexico  and  for  some  years  served  as  con- 
sulting engineer  for  the  El  Paso  &  South- 
western system  in  planning  the  water  supply 
from  the  White  Mountains  of  New  Mexico.  He 
was  afterward  tendered  the  position  of  con- 
sulting engineer  for  the  Elephant  Butte  proj- 
ect and  the  El  Paso  Valley  Water  Users'  As- 
sociation, but  was  unable  to  accept  it  owing  to 
ill  health.  He  received  his  professional  edu- 
cation at  the  University  of  Michigan  and  was 
for  several  years  engaged  in  railway  work  on 
the  New  Orleans  &  Northwestern,  the  Vicks- 
burg,  Shreveport  &  Pacific  and  the  Atchison, 
Topeka  &  Santa  Fe.  He  was  consulting  en- 
gineer of  the  International  Boundary  Com- 
mission for  sixteen  years,  resigning  from  the 
office  in  June,  1914,  and  being  succeeded  by 
H.  P.  Corbin. 

James  K.  Wilkes,  formerly  chief  en- 
gineer of  the  Department  of  Public  Works  of 
New  Rochelle,  N.  Y.,  died  in  that  city,  Jan.  8. 
He  was  born  at  Danbury,  Conn.,  in  1859.  His 
first  engineering  work  was  as  assistant  to 
D.  G.  Penfield,  civil  engineer,  of  that  city, 
from  1880  to  1884,  on  general  work  including 
the  construction  of  the  New  York  &  New  Eng- 
land Railroad  between  Danbury  and  Hope- 
well Junction,  N.  Y.  In  the  latter  year  he  was 
appointed  borough  and  city  engineer  of  Dan- 
bury. He  entered  the  service  of  the  City  of 
New  Rochelle  in  1890  as  assistant  engineer  in 
charge  of  sewer  construction. 

Albert  Wilbee,  former  city  eng^ineer 
of  Herkimer,  N.  Y.,  died  in  Syracuse,  Jan.  5. 
Mr.  Wilber  spent  the  greater  part  of  his  life 
in  railroad  construction.  Five  years  ago,  he  was 
appointed  city  engineer  of  Herkimer,  which 
position  he  held  two  years,  retiring  then  from 
active  work.    He  was  seventy-six  years  of  age. 

Oliver  C.  Gayley,  vice-president  of 
the  Pressed  Steel  Car  Company  of  New  York 
City,  died  in  New  York,  Jan.  9.  Mr.  Gayley 
started  his  business  career  as  a  civil  engineer 
and  served  for  eight  years  in  the  engineering 
department  of  the  Pennsylvania  Railroad. 
Later  he  was  a  division  engineer  on  the  Phila- 
delphia &  Reading. 

Civil  Service  Examinations 

United  States. — An  examination  for  sur- 
veyor, salary  from  $90  to  $150  per  month,  is 
to  be  held  Feb.  2  and  3  at  the  principal  cities 
of  the  states.  This  position  is  in  connection 
with  the  engineering  department  of  the  War 
Department.  The  requirements  include  mathe- 
matics to  plane  trigonometry  and  use  of  loga- 
rithms or  slide  rule,  plane  surveying  and 
drawing.  Applicants  must  be  20  years  old 
and  less  than  40.  Technical  school  graduates 
will  receive  credit,  as  well  as  those  who  have 
had  more  extensive  experience. 

Chicago. — The  Civil  Service  Board  announces 
an  examination  for  rodman,  salary  from  $40  to 
$75  per  month,  to  be  held  Jan.  26.  This  ex- 
amination is  open  to  non-residents,  who  must 
be  over  18  years  of  age.  The  subject  pertains 
to  the  important  features  of  surveying. 

Examinations  Previously   Announced 

United  States. — Civil  Engineers,  Philip- 
pine Service,  salary  from  $1,800  to  $3,000  a 
year,  to  be  held  Jan.  18;  sanitary  engineers, 
Bureau  of  Science,  Manila,  P.  I.,  salary  $1,600 
a  year,  to  be  held  Jan.  19;  and  structural  en- 
gineer and  draftsman.  Supervising  Architect, 
Treasury  Department,  salary  $1,800  a  year,  to 
be  held  Jan.  19-20  (See  Engineering  Record, 
Jan.  1). 

New  York. — Architectural  draftsman,  sal- 
ary from  $1,201  to  $1,500  a  year,  to  be  held 
Jan.  22   (See  Engineering  Record,  Jan.   1). 


Business  Notes 

The  Bailey  Meter  Company,  141  Milk  Street, 
Boston,  has  been  incorporated  to  manufacture 
and  sell  a  complete  line  of  recording  meters 
for  power  plant  and  similar  uses.  The  meters 
have  been  developed  during  the  past  six  years 
in  the  mechanical  engineering  department  of 
the  Fuel  Testing  Company  of  Boston.  E.  G. 
Bailey,  of  the  latter  company,  will  devote  his 
entire  time  to  the  new  company.  The  work  of 
the  Fuel  Testing  Company  will  be  under  the 
direction  of  W.  B.  Calkins.  The  Bailey  meters 
are  adapted,  it  is  claimed,  to  accurately  meas- 
ure steam,  water,  air  and  gases. 

Leroy  A.  King  has  resigned  from  his  position 
as  sales  manager  of  the  road  machinery  de- 
partment of  the  Wheeling  Mold  &  Foundry 
Company  of  Wheeling,  W.  Va. 

The  American  Rotary  Valve  Company  of  An- 
derson, Ind.,  has  discontinued  the  manufacture 
of  electric  motors,  press  drives  and  vacuum 
cleaners  to  devote  its  entire  effort  to  the  manu- 
facture of  the  Arvac  universal  joint.  Orders 
in  hand  for  the  former  products  will  be  filled 
and  the  company  will  continue  to  provide  re- 
pair service  on  them. 

Walter  H.  Bell,  formerly  with  the  Kettle 
River  Company,  has  been  employed  by  the 
National  Lumber  Manufacturers'  Association 
under  the  direction  of  E.  A.  Sterling,  manager 
of  the  trade  extension  department.  He  is  to 
visit  retailers  and  co-operate  with  them  in 
teaching  the  public  the  best  uses  of  wood. 

Ralph  S.  Townsend,  formerly  superintendent 
in  the  road  oil  department  of  the  Atlantic  Re- 
fining Company  in  eastern  Pennsylvania,  is 
now  connected  with  the  sales  department  of 
that  company,  covering  Eastern  New  England, 
in  the  interest  of  asphalt  and  bituminous  prod- 
ucts. His  headquarters  are  in  the  Turks  Head 
Building,  Providence,  R.  I. 

William  E.  McDonald,  treasurer  of  the  Flynt 
Building  &  Construction  Company  of  Palmer, 
Mass.,  died  Dec.  11,  1915. 

William  Claflin  Andrews,  advertising  man- 
ager of  the  Edison  Storage  Battery  Company, 
Orange,  N.  J.,  died  in  New  York  City,  Dec.  21. 
After  graduating  from  Columbia  University, 
Mr.  Andrews  became  sales  engineer  for  the 
Stanley  Instrument  Company  of  Great  Bar- 
rington,  Mass.,  and  later  was  connected  with 
the  General  Electric  Company  in  Schenectady, 
N.  Y.,  and  Harrison,  N.  J.  He  was  for  two 
years  secretary  of  the  Rae  Company,  New 
York  City,  leaving  that  office  to  join  the  Edison 
Storage  Battery  Company  in  April,  1913. 

T.  L.  Hughes  has  been  appointed  district 
sales  manager  of  the  Lehigh  Portland  Cement 
Company  of  Chicago,  at  New  Castle,  Pa.,  suc- 
ceeding P.  A.  Jandernal,  resigned. 

J.  S.  Cabanis,  formerly  with  the  Ludowici- 
Celuden  Company,  Minneapolis,  has  become  as- 
sistant manager  of  the  Chicago  office  of  the 
Atlas  Portland, Cement  Company. 

The  A.  Lietz  Company,  San  Francisco,  mak- 
ers of  civil  engineering  instruments,  is  opening 
a  new  office  at  61  Post  Street,  San  Francisco. 
The  head  office  will  be  moved  to  the  new  loca- 
tion, which  will  be  fitted  up  as  a  show  sales- 
room, thus  giving  additional  space  in  the  com- 
pany's factory  at  632  Commercial  Street. 


Trade  Publication 

Holyoke  Machine  Company,  Holyoke,  Mass. 
Catalogs  11  and  13,  6x9  in.,  28  and  64  pages 
respectively,  illustrated.  The  first  catalog 
deals  with  head  gate  hoists,  illustrating  nu- 
merous patterns.  The  second  catalog,  which 
is  more  comprehensive,  covers  water-power 
generation  and  transmission,  the  most  impor- 
tant feature  of  which  is  the  Hercules  turbine. 
Special  types  of  this  turbine  are  treated  in  con- 
siderable detail,  tables  showing  their  horse- 
power, cubic-feet-per-second  performance  and 
revolution  per  minute  for  sizes  of  from  9  to 
60  in.,  and  of  heads  from  3  to  12  ft.,  covering 
turbines  i-anging  from  0.6  to  3274  hp.  being 
included. 
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The  Nation's  Call 

WITHOUT  question  the  greatest  act  of 
recognition  of  the  part  the  engineer 
can  play  in  the  life  of  the  nation  was  the 
letter  written  last  week  by  President  Wilson 
to  the  engineering  societies,  asking  that 
their  members  undertake  a  census  of  the 
industries  of  the  country.  The  plans  and 
object  of  this  census  are  discussed  elsewhere 
in  these  pages.  Here  attention  is  directed 
merely  to  the  importance  of  the  President's 
pequest  as  marking  a  great  step  forward  in 
recognizing  the  engineer's  function  in  the 
nation's  life.  No  greater  tribute  could  be 
paid  to  the  integrity  of  the  profession  than 
to  call  upon  it  for  such  a  service.  The  work 
must  be  well  and  thoroughly  done.  It  must 
be  performed  with  a  freedom  from  bias  and 
a  clearness  of  vision  which  only  those  of 
judicial  temperament  possess.  The  Presi- 
dent professes  his  faith  in  the  engineers  of 
the  country  when  he  calls  upon  them  for  so 
important  a  service.  The  appointment  of 
the  Naval  Consulting  Board,  an  engineer- 
ing body  essentially,  was  a  great  move  in 
advance.  The  industrial  census  plan  per- 
fects and  rounds  out  the  work  of  that  body 
by  bringing  into  the  movement  not  merely 
a  few  representatives  of  the  national  bodies, 
but  the  rank  and  file — -36,000  members  scat- 
tered from  the  Atlantic  to  the  Pacific,  from 
the  Canadian  line  to  the  Gulf.  Surely  the 
engineers  of  the  country  will  respond  to  the 
President's  appeal  and  will  show  that  they 
are  fully  worthy  of  the  position  in  public 
affairs  which  in  their  addresses  and  their 
•  society  meetings  they  have  so  ardently 
prayed  for. 

Bad  Liability  Legislation 

AN  amendment,  now  before  the  com- 
mittee of  the  judiciary  of  the  New 
York  state  assembly,  to  amend  the  work- 
men's compensation  law,  should  be  defeated 
if  medical  attention  for  injured  employees 
is  to  be  secured  with  promptness  and  at 
reasonable  expense.  This  amendment  pro- 
vides that  the  injured  employee  may  select 
his  own  doctor,  who  will  be  entitled  only  to 
usual  and  reasonable  fees.  It  is  aimed  at 
the  "company  doctor,"  an  institution  that 
furnishes  a  fruitful  source  of  complaint 
for  chronic  objectors.  While  this  institu- 
tion is  not  free  from  abuse,  it  insures 
prompt  attention,  day  or  night,  to  every 
injury,  and  equal  treatment  to  all  employees. 
It  makes  possible,  by  guaranteeing  to  one 
doctor  a  rather  definite  volume  of  business, 
much  cheaper  and  more  efficient  service. 
Medical  supplies  can  be  bought  in  quantity, 
and  assistants  and  nurses  employed  and 
kept  busy.  The  abuses  of  the  system,  in 
the  opinion  bf  this  journal,  can  be  remedied 
without  throwing  away  these  advantages. 


creating  endless  confusion  and  dragging  the 
whole  matter  into  the  courts.  Such  would 
be  the  effect  of  this  amendment.  A  solution 
might  be  reached  by  authorizing  the  state 
to  designate,  or  to  approve  the  selection  of, 
company  doctors.  This  might  be  cheaply 
done  by  permitting  the  employer  to  make 
arrangements  with  any  local  doctor  who  had 
passed  a  simple  examination  before  the 
state  medical  board,  and  disbarring  any 
doctor  against  whom  neglect  of  his  contract 
patients  was  proved.  The  plan  proposed  in 
the  assembly,  however,  would  not  secure 
even  as  good  a  grade  of  medical  attendance 
as  now  obtains  on  contract  work. 

Shore  Protection  in  Holland 

TWO  WEEKS  AGO,  in  connection  with  a 
comprehensive  report  on  shore  protec- 
tion for  Venice,  Cal.,  this  journal  pointed 
out  the  importance  of  the  subject,  and  the 
little  attention  it  has  received.  For  Holland, 
with  so  much  of  her  area  below  sea  level, 
the  question  is  vital,  and  here,  naturally, 
we  have  some  of  the  most  elaborate  pro- 
tective works.  A  general  conception  of 
these  works  was  given  the  readers  of  the 
Engineering  Record  by  Dr.  Elmer  L.  Cor- 
thell,  the  new  president  of  the  American 
Society  of  Civil  Engineers,  in  his  classic, 
"The  War  Against  the  Waves,"  in  the  issue 
of  April  11,  1914.  There  have  been  devel- 
opments along  the  Holland  shore  since  Dr. 
Corthell's  investigations,  however,  and  some 
of  these  are  discussed  on  page  118  of  this 
issue.  The  discussion  deals  solely  with 
groins.  Most  noteworthy  is  the  recent  use 
of  reinforced  concrete.  In  the  form  of 
beams  and  slabs,  which  are  used  virtually 
as  paving  blocks,  they  have  already  proved 
their  worth.  The  first  attempts  at  a  more 
elaborate  construction,  using  reinforced- 
concrete  vaults  and  sheet  piling,  seem  not 
to  have  been  successful.  The  test  is  hardly 
conclusive,  however,  as  the  structures  are 
less  than  six  years  old  and  are  pioneer  de- 
signs. Certainly  the  experiences  in  Holland 
should  be  read  by  all  interested  in  shore 
protection. 

A  Memory  to  Be  Treasured 

CALLOUS,  indeed,  must  be  he  who  is  not 
touched  by  the  deep  affection  which  has 
been  expressed  for  C.  C.  Schneider  since 
his  death  on  Jan.  8.  There  is  a  sense  of 
personal  loss  in  the  profession  at  large, 
quite  different  from  the  more  or  less  per- 
functory expressions  of  sorrow  which  are 
heard  after  the  death  of  those  who  have 
risen  to  power  and  fame,  unmindful  of  the 
interests  and  ambitions  of  those  about  them. 
Such  was  not  Mr.  Schneider's  character- 
istic. On  the  contrary,  he  took  an  unusual 
interest  in  the  personal  and  professional 


welfare  of  his  associates.  He  wa«  always 
anxious  for  the  success  of  the  young  men 
with  whom  he  came  in  contact,  and  would 
never  hesitate  to  go  out  of  his  way  to  assist 
in  their  advancement  and  in  fitting  them 
into  the  positions  they  were  best  qualified 
to  fill.  He  did  this  with  no  expectation  of 
return,  but  out  of  the  fullness  of  his  heart. 
Such  characteristics  always  go  with  true 
greatness,  nor  must  it  be  understood  that 
his  efforts  for  the  good  of  the  profession 
were  confined  only  to  such  work.  His  in- 
fluence could  always  be  relied  upon  to  sup- 
port high  standards  of  professional  ethics, 
and  where  good  "horse-sense"  was  needed 
no  counsel  could  be  better  than  his. 
Through  his  geniality  and  sterling  char- 
acter the  technical  advances  he  made  re- 
ceived quickly  a  wide  acceptance.  It  is  not 
surprising,  in  view  of  all  this,  that  there 
should  have  been  a  most  affecting  scene  at 
the  annual  meeting  of  the  American  Insti- 
tute of  Consulting  Engineers,  when,  after 
a  few  words  of  appreciation,  Mr.  Lindenthal 
called  upon  those  present  to  rise  and  stand 
silently  for  a  brief  period  in  honor  of  the 
departed  veteran.  A  memory  such  as  his 
deserves  to  be  treasured,  for  it  is  an  inspira- 
tion to  the  younger  men  who  are  to  main- 
tain, and  carry  still  higher,  the  standards 
of  the  profession. 

Halifax  Ocean  Terminals 

WITH  THIS  ISSUE  begins  a  series  of 
articles  on  the  mammoth  ocean  ter- 
minals at  Halifax.  The  carefully  thought- 
out  project  has  so  many  interesting  features 
that  any  attempt  to  treat  them  all  adequate- 
ly in  one  issue  would  be  futile.  The  origin- 
ator, with  his  plan  to  make  Halifax  a  rival 
of  New  York  and  Boston  as  a  port;  the  de- 
signer, with  his  huge  concrete  shells  for  the 
pier  and  bulkhead  substructures;  and  the 
constructor,  with  his  exceptional  plant  for 
carrying  out  the  work — all  have  applied 
their  skill  and  daring  to  no  small  degree, 
and  each  will  be  featured  in  a  separate 
issue.  The  present  article  is  confined  to 
the  conception  of  the  whole  scheme,  its  aims 
and  possibilities,  the  selection  of  the  site, 
the  main  features  of  the  project.  As  re- 
gards the  aims  and  possibilities  of  the  im- 
provement, the  Engineering  Record  is  in- 
clined to  doubt  the  ability  of  the  connect- 
ing railroads  in  our  own  United  States  ever 
to  put  Halifax  on  an  equal  footing  with 
Boston  and  New  York  for  mail  and  other 
transatlantic  business  now  existing.  But 
the  development  of  Western  Canada  has 
just  begun,  and  Canada  is  wise  in  taking 
steps  to  prevent  the  bulk  of  the  new  busi- 
ness from  coming  to  the  United  States. 
Certainly  the  terminal  plant  as  being  con- 
structed leaves  little  to  be  desired  locally. 
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and  the  fact  that  the  Dominion  government 
owns  the  Intercolonial  and  National  Trans- 
continental Railways  will  give  the  opportun- 
ity for  a  closer  co-ordination  of  interests 
in  the  handling  of  through  traffic  than  any 
United  States  ports  or  railroads  enjoy. 
Although  this  journal  is  entirely  opposed 
to  government  ownership  of  railroads,  it 
believes  the  new  port  of  Halifax  will  be 
well  worth  watching. 

Instructions  in  Report- Writing 

AS  BEFITS  a  school  which  may  fairly 
claim  to  be  a  university  of  technical 
instruction,  the  Massachusetts  Institute  of 
Technology  at  Boston  has  done  well  to  pro- 
vide a  course  in  report-writing  this  year 
for  about  eighty  junior  students  in  the 
course  in  engineering  administration.  Al- 
though some  engineers  possess  powers  of 
written  expression  which  are  the  admira- 
tion of  their  colleagues  and  the  source  of 
their  increasing  influence  in  public  and  in- 
dustrial councils,  the  great  majority  of 
technical  men  are  not  natural  or  easy 
writers.  As  they  rise  in  the  scale  above 
the  levels  of  routine  work,  their  broader 
success  in  advisory  capacities  comes  to  de- 
pend more  and  more  upon  their  ability  to 
express  themselves  clearly,  concisely,  and 
yet  completely,  in  presenting  or  discussing 
problems  and  propositions  before  boards, 
commissions,  employers  and  at  meetings. 
The  new  course  includes  introductory  let- 
ter-writing, followed  by  the  investigation 
of  matters  of  industrial  or  engineering  in- 
terest, with  written  discussions  and  conclu- 
sions in  both  popular  and  semi-technical 
form.  The  use  of  power-driven  fare  boxes 
in  the  stations  of  the  Boston  Elevated  Rail- 
way was  one  topic  which  was  considered 
from  several  angles  leading  toward  the  de- 
termination of  the  applicability  of  this 
equipment  elsewhere.  Other  subjects  were 
an  application  for  a  position,  with  state- 
ment of  personal  qualifications;  a  study  of 
the  desirability  of  establishing  a  dye-manu- 
facturing plant;  and  an  investigation  of 
the  feasibility  of  an  electric  blueprinting 
outfit  for  the  new  buildings  of  the  institute 
at  Cambridge.  The  work  is  under  the  di- 
rection of  an  instructor  in  the  English 
department,  but  the  reports  have  the  bene- 
fit of  being  criticised  from  the  technical, 
as  well  as  from  the  literary,  point  of  view, 
through  the  co-operation  of  other  members 
of  the  staff. 

Resignations  in  Coast  Survey 

IN  his  annual  report  for  1915,  E.  Lester 
Jones,  superintendent  of  the  U.  S.  Coast 
and  Geodetic  Survey,  calls  attention  to  the 
number  of  men  who  resign  each  year,  "just 
when  they  have  reached  a  high  standard 
of  efficiency."  In  answer  to  his  own  ques- 
tion as  to  what  is  wrong  with  the  service 
under  existing  conditions  he  says  in  part: 
"The  service  offers  a  future  so  unattractive 
that  few  men,  when  they  learn  what  is  in 
store  for  them,  have  the  courage  to  continue 
in  it.  The  dangers  and  hardships  endured, 
the  sacrifices  made,  are  out  of  all  propor- 


tion to  the  rewards  received.  The  men 
must  devote  the  best  years  of  their  life  to 
the  service  in  all  parts  of  the  United  States, 
Alaska  and  the  Philippines,  must  go  to  sea 
in  small  craft,  and  at  the  risk  of  storms  and 
unknown  dangers — must  give  up  the  home 
life,  which  every  man  sooner  or  later  de- 
sires, and  must  endure  hardships  and  dis- 
comforts inseparable  from  the  work  of  the 
service.  They  receive  during  the  period  of 
their  greatest  efliiciency  a  moderate  salary, 
hardly  sufficien*  to  meet  present  needs." 
Such  being  the  case  the  wonder  is  that 
there  are  not  even  more  resignations. 
Hardships  and  discomforts,  in  the  earlier 
years  are  almost  a  part  of  the  average  en- 
gineer's life,  and  the  type  of  man  who  en- 
ters the  profession  generally  expects  to 
encounter  them.  But  in  any  service  he  has 
a  right  to  expect  compensation  that  is  in 
some  degree  proportionate  to  the  kind  of 
work  he  is  doing  and  to  the  amount  of 
hazard  involved.  A  salary  that  barely 
equals  his  present  needs  can  hardly  be 
called  just  compensation.  Mr.  Jones  urges 
that  the  employees  of  the  service  be  as- 
sured of  a  small  competency  in  old  age, 
when  unfit  for  field  duty.  The  logic  of  pen- 
sioning engineers  when  they  are  no  longer 
able,  physically,  to  endure  hardships  and 
exposure  is  not,  at  the  present  time,  gen- 
erally conceded,  though  many  governing 
bodies  and  excellently  managed  corporations 
have  adopted  the  practice.  The  question  of 
compensation,  however,  has  been  fully 
threshed  out.  It  is  generally  conceded  that 
"the  laborer  is  worthy  of  his  hire."  If  the 
men  in  the  Coast  and  Geodetic  Survey  are 
not  being  paid  for  their  services  at  a  rate 
approximately  equal  to  what  they  would 
obtain  for  similar  work,  under  similar  con- 
ditions, with  private  firms,  the  situation 
should  be  remedied,  and  at  once.  The  gov- 
ernment should  not  be  a  laggard  in  matters 
of  just  payment  for  services  rendered. 


Taking  a  Census  of  Industry  for 
Preparedness 

THIS  journal  has  taken  occasion  since 
the  commencement  of  the  great  Euro- 
pean conflict  to  point  out,  several  times  each 
month,  the  engineering  aspects  of  modern 
warfare.  It  has  clearly  demonstrated  by  a 
dozen  or  more  editorials  the  part  that  the 
engineer  must  take,  and  is  taking,  abroad, 
in  military  affairs.  Latterly,  too,  it  has 
devoted  an  unusual  amount  of  space  to  the 
place  of  engineers,  contractors  and  the  in- 
dustries in  any  adequate  preparation  for 
national  defense.  These  ideas,  little  ap- 
preciated at  first,  are  daily  meeting  in- 
creased support  from  technical  men,  so  that 
now  the  profession  is  ready  to  respond  at 
once  to  any  call  which  the  constituted  au- 
thorities will  make.  That  such  calls  will 
come  is  clearly  shown  by  the  request  made 
by  the  President  of  the  United  States  last 
week  that  the  national  societies  of  civil, 
electrical,  mining  and  mechanical  engi- 
neers and  chemists  bear  the  burden  of  mak- 
ing an  industrial  census  of  the  country. 
The  purpose  of  the  census  is  to  organize 


the   industries   for   national   defense. 

Of  course,  the  profession  has  already  been 
called  upon  for  assistance  in  connection 
with  the  preparedness  movement.  The 
Naval  Consulting  Board  is  an  engineering 
body,  while  a  joint  committee  of  engineers 
has  prepared  a  bill  for  the  formation  of  an 
officer's  reserve  corps,  the  provisions  of 
which  have  been  incorporated  in  the  admin- 
istration's preparedness  program.  These 
activities  have,  necessarily,  been  partici- 
pated in  only  by  one  or  two  representatives 
of  each  of  the  societies.  The  proposal  of 
the  President,  as  elaborated  by  the  Naval 
Consulting  Board,  will  call  into  the  work 
members  of  the  societies  in  every  state  of 
the  Union.  In  fact,  a  goodly  number  of  the 
great  total  of  36,000  members  will  find 
themselves  drafted,  ere  long,  for  the  work 
of  preparing  the  needed  information  re- 
garding their  own  plants  or  of  collating 
the  data  furnished  by  their  professional 
brethren. 

The  purpose  of  the  census  is  to  learn 
the  characteristics,  equipment  and  capacity 
of  every  plant  in  the  country,  large  and 
small,  which  can  be  used  to  manufacture 
supplies  needed  in  military  operations — 
for  the  transportation,  subsistence  and 
equipment  of  an  army.  Evidently,  though, 
this  is  only  the  first,  even  if  the  most  neces- 
sary step.  As  explained  in  the  Engineering 
Record  of  Nov.  13,  1915,  page  589,  in  con- 
nection with  the  Gillen  plan  for  organizing 
industries  for  defense,  after  it  is  known 
what  plants  are  available  and  what  can  reas- 
onably be  expected  of  them,  the  next  move 
will  be  to  inform  the  manufacturers  in  turn 
as  to  the  kind  and  quality  of  product  which 
the  government  would  need.  Details  of  this 
subsequent  procedure  have  not  yet  been 
developed,  but  the  plan  of  letting  small  con- 
tracts for  the  supplies  in  question,  so  that 
the. plants  may  have  actual  experience,  has 
such  merits  that  it  will  undoubtedly  be 
adopted. 

The  procedure  proposed  for  the  census  is 
to  ask  each  of  the  societies  addressed  to 
appoint  one  representative  in  each  of  the 
states  of  the  Union.  These  five  men  in 
each  state  will  form  a  central  board  which 
will  request  the  members  of  the  profession 
in  that  particular  commonwealth  for  the 
information  needed  regarding  their  plants 
and  those  in  their  vicinity. 

Obviously,  technical  men,  thoroughly  fa- 
miliar with  quality  of  products,  char- 
acteristics and  capacities  of  equipment  and 
tools,  are  exceptionally  well  qualified  to  re- 
cord industrial  conditions.  One  need  only 
to  advert  to  other  possible  alternatives  to 
see  the  advantages  of  the  scheme  which  has 
been  adopted.  Under  one  plan,  form  letters 
might  be  sent  from  a  central  office  in 
Washington  to  the  manufacturers  of  the 
country  requesting  specific  information. 
Another  scheme  would  be  to  hire  a  body  of 
men  to  go  from  place  to  place  and  collect 
the  needed  data.  Both  of  these  alternatives 
have  very  evident  disadvantages.  Technical 
questionnaires  seldom  are  thoroughly  an- 
swered, because  of  the  difficulty  of  convey- 
ing to  the  non-technical  mind  of  the  man  in 
charge  of  a  plant  the  character  of  the  inti- 
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mate  information  needed.  On  the  other 
hand,  the  plan  of  having  personal  investi- 
gators would  involve  a  tremendous  expense, 
would  necessarily  send  to  many  plants  in- 
vestigators unfamiliar  with  the  industry  in 
question  and  would  be  exceedingly  slow. 

It  is  not  surprising,  then,  that  the  engi- 
neers of  the  country  have  been  enlisted  in 
this  most  necessary  and  most  patriotic  ser- 
vice. With  the  guidance  of  the  very  able 
men  constituting  the  committee  on  produc- 
tion of  the  Naval  Consulting  Board  the  plan 
should  prove  a  success. 


Qualifications  for  Tunnel  Men 

IN  this  issue  S.  P.  Brown  concludes  his 
series  of  three  articles  on  the  economic 
possibilities  of  tunnel  drill  carriages  by  de- 
scribing unique  types  of  carriage  for  bench 
and  for  trimming  work,  and  telling  how 
they  effected  a  substantial  saving  in  the 
cost  of  driving  the  Mount  Royal  bore  for 
the  Canadian  Northern  Railway  in  Mon- 
treal. The  case  of  the  drill  carriage  has 
been  presented  so  completely  that  there  is 
no  need  of  an  elaborate  summing  up.  Obvi- 
ously, drill  carriage  methods  cannot  be 
employed  successfully  in  every  tunnel;  the 
character  of  the  ground  and  the  system  of 
excavation  must  be  such  as  to  justify  them. 
Then,  too,  it  is  necessary  to  decide  whether 
the  plant  investment  in  drill  carriages  will 
yield  an  adequate  return,  and  this  consid- 
eration, of  course,  depends  upon  the  length 
of  the  tunnel  and  the  important  factor  of 
speed.  No  two  cases  in  tunnel  driving  are 
alike  and  each  must  be  studied  as  an  indi- 
vidual problem.  In  its  proper  place,  how- 
ever, the  drill  carriage  has  proved  its  claim 
to  recognition. 

But  the  proper  selection  of  mechanical 
equipment  is  only  one  feature  of  successful 
tunneling.  Men  are  fully  as  important  as 
methods.  There  is  no  scarcity  of  engineers 
and  superintendents  who  can  drive  tunnels, 
but  the  men  who  can  do  it  economically  and 
expeditiously  are  rare.  Alignment  work  is 
comparatively  simple  and  direct,  requiring 
mainly  patience  and  accuracy.  Tunnels 
have  been  driven  successfully,  in  this  re- 
spect, from  opposite  ends  and  intermediate 
shafts,  for  thousands  of  years.  It  is  in  the 
final  court  of  actual  costs  that  the  really 
skillful  tunnel  man  appears. 

Not  only  must  this  man  be  conversant 
with  the  diverse  methods  of  tunnel  driving 
commonly  used  in  different  parts  of  the 
world,  but  he  must  also  be  intimately  famil- 
iar with  the  detailed  and  different  methods 
of  drilling,  blasting,  mucking,  timbering, 
shield  operation,  etc.,  that  the  individual 
case  may  demand  for  its  most  economical 
prosecution.  All  this,  too,  is  so  closely 
affected  by  the  material  at  hand — men,  ma- 
terials of  construction,  plant,  geological  for- 
mation, etc. — that  his  judgment  must  be  un- 
usually sound  and  agile.  He  must  not  only 
be  able  to  judge  wisely  as  to  the  best  gen- 
eral method  to  be  adopted  in  the  beginning 
but  also  be  ever  ready  to  change  and  mod- 
ify this  method  promptly  when  emergencies 
arise;  and  this  must  result  in  the  greatest 
economy  and  least  confusion  of  the  work 
and  organization. 


The  primary  ability  of  such  men  is,  of 
course,  inherent  in  them,  although  the  in- 
timate knowledge  of  the  details  of  the  work 
can  only  be  had  by  experience  in  "the  hole." 
The  knowledge  of  systems  and  methods  used 
under  different  general  conditions  may,  to 
a  certain  extent,  be  obtained  from  books, 
although  the  number  of  tunnel  books  worth 
reading  is  distinctly  limited.  The  greatest 
source  of  really  useful  and  constructive  in- 
formation is  the  engineering  press  and  the 
proceedings  of  the  various  engineering  so- 
cieties. 

It  is  not  the  generally  descriptive  article 
that  the  experienced  engineer  finds  useful. 
What  he  wants  is  detail — how  obstacles 
were  overcome;  how  unusual  economies 
were  obtained;  what  the  economical  result 
was,  resulting  from  a  sudden  change  of 
plan;  why  a  certain  system  of  drilling  and 
blasting  was  used  which  normally  would 
have  broken  the  rock  irregularly,  increas- 
ing both  the  quantities  of  excavation  and 
masonry.  This  is  what  the  engineer  should 
get  in  engineering  literature.  It  is,  how- 
ever, regrettable  that  more  of  the  really 
eminent  and  actively  successful  tunnel  en- 
gineers do  not  publish  such  data.  The  ex- 
change of  opinion,  experience,  and  discus- 
sions would  greatly  aid  the  profession  as  a 
whole,  and  help  develop  a  class  of  men  now 
rather  hard  to  find  in  the  engineering  field. 


Significant  Features  of  New  York's 
New  Building  Code 

NEW  YORK'S  rew  building  code,  the 
completion  of  which  was  noted  editor- 
ially in  this  journal  Jan.  8,  has  been  ac- 
claimed the  best  code  in  the  country. 
Rightly  much  attention  has  been  given  to 
the  procedure  by  which  this  very  desirable 
result  was  secured.  The  adoption  of  a 
code  at  a  cost  of  only  $15,000,  when  $200,- 
000  had  been  spent  in  three  previous  unsuc- 
cessful attempts  naturally  attracts  unusual 
attention,  while  the  intrusting  of  the  revi- 
sion to  a  single  individual  is  a  radical  inno- 
vation, as  municipal  and  government  mat- 
ters generally  are  carried  on  to-day.  So  for- 
tunate, however,  was  New  York  City  in 
the  selection  of  Rudolph  P.  Miller  to  carry 
on  the  work,  and  in  the  system  of  hearings 
preceding  the  final  adoption,  that  even  the 
opposing  commercial  interests  have  been 
well  satisfied,  while  competent  engineers 
who  have  followed  the  matter  are  loud  in 
their  approval  of  the  purely  technical  fea- 
tures of  the  code.  For  these  reasons,  and 
the  further  one  that  the  new  document 
escapes  the  damning  accusation,  visited  on 
its  abortive  predecessors,  of  being  a  "speci- 
fication" code,  both  the  document  itself  and 
the  procedure  become  models  which  will  be 
followed  by  other  cities. 

The  document  being  of  such  high  worth, 
it  is  appropriate  to  sum  up  briefly  its  signi- 
ficant features.  In  addition  to  marked  im- 
provement in  arrangement  and  logical  sub- 
division, with  resulting  ease  of  reference, 
there  are  technical  features  of  more  than 
passing  interest  to  engineers.  One  of  the 
most  radical  of  the  changes  was  commented 
upon  in  this  journal  in  an  editorial  June 
5,  1915,  when  the  new  formulas  for  the  de- 


sign of  fire-resistive  floor  slabs  of  concrete 
between  steel  beams  were  discussed.  It 
was  pointed  out  that  the  coefHcients  given, 
which  have  been  fixed  as  conforming  to 
the  results  of  previous  tests  and  the  prevail- 
ing practice  based  thereon,  imply  bending 
moment  coefficients  which  are  much  lower 
than  those  required  in  standard  concrete 
floor  design.  One  laudable  object  thus  ob- 
tained, however,  was  the  placing  of  cinder 
concrete  and  terra  cotta  upon  a  fair  com- 
parative basis — a  result  which  had  never 
before  been  possible  of  accomplishment. 

The  treatment  of  standard  reinforced 
concrete  design  is  entirely  in  accord  with 
the  best  practice.  Greater  definiteness  and 
exact  limitations  are  found  in  the  new  sec- 
tion covering  specifications  for  materials, 
and  in  the  section  on  projections  beyond 
the  building  line.  A  notable  characteristic 
traceable  throughout  the  new  code  is  the 
successful  attempt  to  increase  the  safe- 
guards against  fire  and  danger  of  loss  of 
life,  due  to  fire.  The  latter  important  re- 
quirement is  attained  through  the  use  of  a 
new  basis  for  the  requirements  for  exits 
and  stairways.  These  are  determined  by 
the  number  of  persons  per  floor,  and  are 
made  less  severe  when  sprinkler  protection 
is  furnished.  By  specifying  the  number  of 
stairways  and  the  limiting  distances  which 
are  allowed  between  exits  and  the  remote 
parts  of  a  floor,  basing  width  of  stairways 
upon  number  of  persons,  and  the  number  of 
persons  upon  rules  according  to  class  of 
occupancy,  the  rapid  emptying  of  such 
buildings  as  hotels  and  apartment  houses  is 
made  possible.  Fire-resistive  walls  are  re- 
quired around  stairways  in  buildings  over 
40  ft.  in  height  and  fire  escapes  must  be 
designed  for  100  lb.  live  load. 

In  the  article  on  strength  of  materials, 
the  live  floor  loads  are  modified  somewhat 
and  the  allowable  working  unit  stresses 
made  to  conform  more  nearly  to  the  usual 
standard  practice,  so  that,  on  the  whole, 
no  radical  change  in  the  design  will  result. 
A  concentrated  load  of  4000  lb.  at  the  cen- 
ter of  beams  is  specified  as  a  possible  alter- 
native loading.  The  field  of  use  for  hollow 
tile  partitions  is  extended.  In  the  article 
on  foundations  a  new  provision  is  found  in 
sections  specifying  allowable  stresses  for 
three  classes  of  concrete  piles. 

Among  the  new  general  requirements  is 
the  regulation  which  forbids  the  use  of  any 
new  building  before  a  certificate  of  occu- 
pancy has  been  issued  by  the  superintendent 
of  buildings,  stating  the  nature  of  use  or 
occupancy,  the  allowable  floor  loads,  the 
number  of  persons  per  floor,  and  that  all 
requirements  in  the  code  have  been  met. 
No  change  in  occupancy  of  a  building  will 
be  permitted  without  a  new  certificate  from 
the  superintendent.  The  regulation  allow- 
ing the  amount  of  the  fine  for  violation  to 
be  fixed,  within  certain  limits,  by  the  super- 
intendent of  buildings  may  be  criticised  as 
tending  to  give  the  latter  a  power  which  he 
might  use  unjustly.  A  drastic  revision 
makes  it  a  misdemeanor  to  continue  viola- 
tion of  a  peremptory  order  issued  by  the 
superintendent  because  of  danger  to  public 
health  or  safety.  In  view  of  recent  events 
this  provision   is  urgent!}'  needed. 
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Ocean  Terminals  Under  Construction  Expected  to  Make 

Halifax  an  Important  Port 

Project  Involves  Piers  1250x340  Feet  in  Water  Up  to  45  Feet  Deep,  Together 
with  6-Mile  Connecting  Railway — Cellular  Design  for  Concrete  Bulkheads 


POSSESSING  in  the  city  of  Halifax  the 
most  easterly  established  seaport  in 
North  America,  a  point  a  good  day's 
journey  nearer  Europe  than  New  York  is 
even  by  the  fastest  steamships,  the  Cana- 
dian government  is  preparing  to  make  a 
determined  bid  for  the  new  trans-Atlantic 
traffic  to  be  created  by  the  Canadian  trans- 
continental railways,  if  not  for  some  of  the 
older  business  now  conceded  to  belong  to 
New  York  or  Boston.  Heretofore,  how- 
ever, both  the  terminal  facilities  at  Halifax 
and  the  railway  connections  have  been  in- 
adequate to  handle  any  considerable  amount 
of  business.  Following  an  extensive  inves- 
tigation made  in  1912  and  1913  as  to  the 
exact  site  and  tjT)e  of  construction,  work  is 
now  well  advanced  on  the  first  unit  of  a 
large  and  modern  steamship  terminal  on 
the  south  side  of  the  city  together  with  a 
6-mile  railroad  passing  around  west  of  the 
city  and  connecting  with  the  Inter- 
colonial Railway  on  the  north.  The  ter- 
minal, like  the  harbor,  will  accommodate 
the  largest  boats  afloat.  It  will  also, 
it  is  believed,  with  the  facilities  pro- 
posed, be  one  of  the  most  convenient  in  the 
world  for  the  transfer  of  passengers  and 
cargo.  Completion  of  the  Quebec  bridge 
and  the  contemplated  improvement  of  the 
Dominion-owned  Intercolonial  Railway  to- 
gether with  the  New  National  Transconti- 
nental Railway  will  give  the  port  excellent 
direct  connections  with  the  West,  and  may 
even  reduce  the  time  for  mails  between 
Europe  and  New  York.  From  the  technical 
point  of  view  the  project  has  added  in- 
terest because  the  piers  are  1250  ft.  long 
and  340  ft.  wide  and  upward,  because  they 
are  in  water  up  to  45  ft.  deep,  because  an 
original  cellular  design  has  been  adopted 
for  the  concrete  bulkheads  and  quay  walls, 
because  unusual  equipment  has  been  devel- 
oped to  cast  and  place  these  "shells,"  as  they 
are  called,  and  because  the  whole  scheme 
has  been  so  worked  out  that  despite  a  large 


amount  of  wet  and  dry  excavation  there  will 
be  little  borrow  and  no  waste  of  material. 

Halifax  as  a  Port 

The  geographical  advantages  of  Halifax 
are  shown  on  the  accompanying  map  of 
eastern  Canada  and  the  United  States.  As 
compared  with  New  York  the  port  is  539 
miles  nearer  England  by  the  northern  route 
and  477  miles  by  the  longer  southern  route. 
The  harbor  and  approach  channel  are  from 
50  ft.  deep  upward.  While  well  protected 
from  the  elements,  the  harbor  is  close  to 
the  open  sea,  and  harbor  and  channels  are 
so  wide  and  easily  navigated  that  the 
largest  ships  can  enter,  turn  around  and 
leave  by  their  own  power,  at  all  hours  of 
night  or  day.  Also,  the  harbor  is  open  all 
the  year  around.  The  Intercolonial  Rail- 
way extends  from  Halifax  to  Moncton, 
N.  B.,  where  it  forks  one  line  going  to 
Levis,  opposite  Quebec,  near  which  point  it 
will  ultimately  connect  with  the  Quebec 
Bridge,  the  other  line  going  southwest  to 
St.  John,  where  it  connects  with  the  Cana- 
dian Pacific  and  thence  with  the  Maine 
Central,  Boston  &  Maine  and  New  York, 
New  Haven  &  Hartford  to  Boston  and  New 
York.  At  Moncton  the  Intercolonial  also 
joins  the  government-owned  and  operated 
National  Transcontinental  Railway,  which, 
with  its  light  grades  and  excellent  roadbed 
gives  direct  connection  to  Winnipeg  and 
the  Canadian  West. 

These  are  the  main  advantages  of  the 
port.  The  chief  disadvantages  are  that  the 
existing  piers  are  inadequate  and  do  not 
lend  themselves  readily  to  expansion;  that 
the  local  railroad  facilities  are  cramped; 
that  the  port  depends  on  one  railroad,  which 
is  not  yet  fully  equipped  to  handle  very 
heavy  traffic;  and  that  the  connecting  rail- 
roads reaching  toward  Boston,  not  owned 
by  the  Dominion  government,  are  likewise 
not  well  equipped  for  heavy  traffic  and  fast 
service.     Consequently    Halifax    has    never 


for  long  been  able  to  compete  successfully 
with  other  American  ports. 

All  things  considered,  no  other  Canadian 
port  is  better  equipped  than  Halifax  to  com- 
pete with  the  ports  of  the  United  States. 
Consequently,  with  two  new  Canadian 
transcontinental  railways  under  construc- 
tion and  practically  completed  the  Dominion 
was  confronted  with  the  likelihood  that  the 
bulk  of  the  foreign  business  created  by 
these  lines  would  pass  through  the  ports  of 
the  United  States.  A  government  investi- 
gation was  instituted  in  1912,  therefore,  to 
rectify  conditions  so  far  as  possible  and 
put  Halifax  in  a  position  to  take  care  of  the 
new  business.  Incidentally,  as  plans  had 
already  been  developed  for  improving  the 
Intercolonial  Railway,  it  was  seen  that  the 
running  time  for  mails  by  railroad  from 
Halifax  to  New  York  could  be  so  cut  as  to 
give  Halifax  the  advantage  over  the  all- 
water  route  between  New  York  arid  Europe. 

Four  Sites  for  Terminal  Considered 

The  first  question  taken  up  in  the  1912 
investigation  was  the  site  for  the  proposed 
terminals.  Four  schemes.  A,  B,  C  and  D 
were  considered. 

Scheme  A  embraced  the  existing  facilities 
and  extended  on  both  sides  of  them  with 
accommodations  for  twenty-six  large  steam- 
ships. (Pier  2,  under  construction  at  the 
time  of  the  investigation,  was  described  in 
the  Engineering  Record  of  June  13,  1914, 
page  662.)  This  scheme  had  a  central  loca- 
tion and  existing  railroad  facilities.  It 
would  have  required  condemning  the  prin- 
cipal businesses  in  the  city,  however,  and 
driving  them  to  a  new  location,  and  it 
would  have  necessitated  the  removal  and 
reconstruction  of  the  naval  dock  yard  on 
another  site.  •  During  the  construction  both 
railway  -and  ocean  traffic  would  have  been 
hampered,  and  this  traffic  would  in  turn 
have  hampered  the  construction  work  and 
delayed    its    execution.     The    railway    ap- 
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PIG.  1 — HALIFAX  AND  HBUi  RAILROAD  CONNECTIONS  TO  THE  WEST 


FIG.  2 — THE  FOUR  SITES  STUDIED,  AND  THE  CONNECTING  RAILWAY 


proach,  furthermore,  was  unsatisfactory. 
The  scheme  would  have  been  the  most  ex- 
pensive of  the  four,  the  estimated  cost 
being  $1,235,000  per  berth,  this  figure  in- 
cluding land,  quays,  sheds  and  equipment. 
Scheme  B,  on  the  opposite  side  of  the 
harbor,  from  Tufts  Cove  to  Dartmouth, 
would  have  afforded  accommodation  for 
twenty-four  steamship  berths.  Land  and 
construction  would  have  been  comparatively 
cheap,  no  extensive  existing  business  would 
have  been  dislocated,  and  there  was  an  ex- 
isting railway  connection  which  could  have 
been  made  very  good.  The  main  disad- 
vantage of  the  scheme  was  that  il  was  with- 
out convenient  access  to  the  city,  and  the 
investigators  had  found  that  no  harbor  re- 
moved from  the  business-center  of  a  city  had 
ever  been  made  successful.  Furthermore, 
extensive  improvement  of  the  railway  would 
have  been  necessary,  duplicate  train  service 


would  have  been  required  to  the  ocean  ter- 
minals and  to  Halifax,  and  difficulty  would 
have  been  experienced  in  maneuvering  and 
turning  ships  in  the  Narrows.  This  scheme 
it  was  estimated,  would  have  cost  $800,000 
per  berth. 

Scheme  C,  would  also  have  been  across 
the  harbor  from  Halifax,  south  of  Dart- 
mouth. It  would  have  been  a  little  larger 
than  scheme  B,  giving  accommodations  for 
twenty-eight  steamships  and  costing  $880,- 
000  per  berth.  Its  advantages  and  disad- 
vantages were  much  the  same  as  those  of 
scheme  B. 

Plan  Adopted 

Scheme  D,  the  one  adopted,  is  located  on 
the  Halifax  side  of  the  harbor,  south  of  the 
business  center  and  George's  Island.  It 
has  many  advantages.  The  union  passen- 
ger  station    and   steamship   terminals   are 


located  very  close  and  convenient  to  the 
center  of  the  city.  The  passenger  landing 
quay  is  of  the  bulkhead  type,  facilitating 
the  docking  and  departure  of  ships,  and  is 
located  on  a  part  of  the  waterfront  where 
pier  construction  would  not  be  permissible 
on  account  of  George's  Island,  which  island, 
however,  protects  the  site  from  north  and 
northeast  winds,  and  leaves  a  deep-water 
channel  at  least  800  ft.  wide.  It  is  be- 
lieved that  this  landing  quay  will  provide 
the  safest  and  most  rapid  exchange  between 
steamships  and  railways  of  any  port  in  the 
world. 

The  scheme  utilizes  a  part  of  the  city 
waterfront  hitherto  little  developed.  The 
piers  will  be  of  uniform  length,  and  owing 
to  the  great  width  and  depth  of  the  harbor 
opposite  them  the  maneuvering  of  the  larg- 
est ships  and  their  access  to  the  pier  berths 
will    be    attended    with    unusual    facility. 


CONCRETE   SHELLS    WERE   CHOSEN— THE    SHELLS   ARE   CAST   IN     A    LARGE  YARD   ON   THE   SITE   OF  THE   FUTURE   RAILROAD   YARDS 
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While  a  new  railroad  connection  had  to  be 
built,  this  has  been  so  located  around  the 
west  side  of  the  city  as  to  give  ample  facili- 
ties, which  the  existing  lines  could  not  do. 

The  only  disadvantages  established  up  to 
the  present  time  are  that  the  new  railway 
passes  through  a  high-class  residential  sec- 
tion, and  that  the  terminals  will  encroach 
to  a  certain  extent  on  Point  Pleasant  Park. 
Care  is  being  taken  to  minimize  these  dis- 
advantages by  artistic  treatment  of  the 
railroad  slopes  and  bridges. 

This  scheme  gives  berthing  space  for 
twenty-seven  steamships,  at  an  estimated 
cost  of  $860,000  per  berth.  The  scheme  is 
progressive  and  lends  itself  to  extension  as 
conditions  demand. 

General  Scheme  of  Terminal 

Fig.  3  shows  the  general  scheme  of  the 
terminal,  as  at  present  planned ;  the  details 
are  subject  to  change.  On  the  north  near- 
est the  business  district  of  the  city,  is  the 
landing  quay  for  passengers,  baggage  and 
mail.  South  of  this,  at  right  angles  to  the 
shore  line,  will  be  five  full-width  piers,  and 
beyond  the  last  one  will  be  a  combination 
breakwater  and  narrow  pier.  Extending 
across  the  end  of  the  tracks  from  the  north 
end  of  the  quay  shed  will  be  the  railroad 
concourse  and  station.  Alongside  the  pas- 
senger terminal  will  be  the  passenger  coach 
yards,  parlor,  sleeping  and  dining  car  de- 
partment buildings,  and  central  light,  heat 
and  power  plant.  Yards,  engine  house, 
grain  elevator  and  subway  under  tracks 
will  be  located  aa  shown.  The  main  freight 
terminal  yard  will  be  on  land  reclaimed 
from  Bedford  Basin  at  Rockingham,  shown 
on  Fig.  2,  where  the  new  railroad  connec- 
tion leaves  the  present  Intercolonial  Rail- 
way. The  main  engine  house  will  also  be 
located  away  from,  the  terminal,  that  shown 
in  the  plan  being  for  yard  engines  only. 

Only  the  steamship  facilities  shown  in 
full  lines  will  be  built  at  the  present  time. 


although  most  of  the  core  filling  for  pier  B 
has  been  placed  from  material  obtained 
from  the  grading  of  the  yard  opposite,  to 
form  an  additional  breakwater  until  the 
remaining  piers  are  built.  The  immediate 
construction  will  accommodate  nine  steam- 
ships, the  plan  being  to  build  two  more  piers 
in  three  or  four  years  when  better  railroad 
facilities  have  been  provided,  and  to  finish 
the  project  three  or  four  years  after,  that 
when  the  Quebec  bridge  is  in  service  and 
traffic  has  been  developed. 

Passenger  Facilities 

The  movement  of  passengers  between 
trains  and  ships  has  been  fully  separated 
from  the  handling  of  baggage,  mail  and  ex- 
press. The  passenger  landing  quay  will  be 
2006  ft.  long,  with  the  principal  passenger 
and  immigration  building,  which  is  about 
600  ft.  long,  located  at  the  north  end 
directly  connected  with  the  railway  passen- 
ger station,  trainshed  and  baggage  rooms. 
The  remainder  of  the  quay  will  be  sur- 
mounted for  its  full  length  by  a  two-story 
building  116  ft.  wide.  The  ground  floor 
will  be  used  for  freight  and  the  upper  floor 
for  passengers,  baggage,  mails  and  express, 
and  also  for  freight  when  required^  From 
the  north  end  of  this  building  the  two-story 
train-concourse  building  will  connect  over 
the  track  and  paved  roadways  to  the  city 
station  building,  which  will  front  on  Hollis 
Street  and  a  large  open  square  or  plaza. 
The  upper  floor  of  the  concourse  will  be 
used  exclusively  by  passengers,  the  baggage 
and  express  being  lowered  to  the  first  floor 
by  elevators  in  the  quay  building.  This 
arrangement  will  permit  the  examination  of 
baggage  by  the  customs  officials  on  the  sec- 
ond floor  of  the  quay  building  in  the  pres- 
ence of  its  owners.  The  ten  tracks  in  the 
trainshed  will  be  located  singly,  with  pas- 
senger and  baggage  platforms  alternating 
between  them.  From  each  platform  a 
ramp  will  lead  up  or  dovra  as  the  case  may 
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be  to  the  baggage  floor  or  the  passenger 
level.  Thus  nowhere  in  the  short  journey 
between  boats  and  trains  will  the  passenger 
encounter  baggage  trucks.  The  platforms 
will  have  lengths  up  to  1000  ft.  and  the 
trainshed  roof  will  be  after  the  Bush  type 
of  steel  and  concrete. 

Part  of  the  upper  stories  of  the  principal 
passenger  building  will  be  divided  into  sep- 
arate quarters  for  United  States  and  Can- 
adian immigrants  and  customs  and  immi- 
gration ofliicials.  By  means  of  tracks  along- 
side the  passenger  and  immigration  build- 
ing at  the  quay  level  mails,  express,  freight, 
baggage  and  immigrants  can  be  loaded 
direct  on  trains  without  passing  through 
the  train  concourse  proper. 

There  will  be  four  600-ft.  berths  to  each 
pier,  and  each  berth  will  be  provided  with 
its  own  two-story  steel  and  concrete  shed 
and  facilities,  including  railway  tracks  and 
platforms,  and  independent  railway  con- 
nections for  switching  cars,  together  with 
team  entrances  and  ramps,  so  that  the  oper- 
ations at  any  berth  will  not  be  interfered 
with  by  those  at  any  other  berth  adjoining 
or  opposite.  The  lower  floors  of  the  sheds 
will  be  at  the  car-floor  level  and  will  be  used 
for  outbound  or  ocean-going  freight,  while 
the  upper  floors  will  be  used  for  inbound 
freight  and  outbound  passengers. 

Substructures 

Much  study  was  given  to  the  question  of 
material  and  design  for  the  pier  and  quay 
substructures.  The  activities  of  the  teredo 
and  limnoria,  together  with  heavy  main- 
tenance and  fire  risks,  made  timber  practi- 
cally out  of  the  question,  while  on  the  other 
hand  much  trouble  has  been  experienced 
with  concrete  in  these  waters  by  spalling 
within  the  range  of  the  tides,  due  to  the 
combined  action  of  sea  water  and  frost. 
The  investigators  concluded,  however,  that 
the  frost  action  could  be  eliminated  by 
proper  construction. 

The  following  five  types  of  design  were 
studied  at  considerable  length:  (A)  A 
block-work  facing  with  a  mass-concrete 
heart;  (B)  a  series  of  reinforced-concrete 
caissons  110  ft.  long,  filled  with  concrete; 
(C)  solid  concrete  block  work;  (D)  a  rein- 
forced-concrete  deck  supported  on  concrete 
cylinders,  and  (E)   stacks  of  cellular  rein- 
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FIG.  3 — IMMEDIATE  AND  ULTIMATE  DOCK  CONSTRUCTION,  AND  SUCH  OF  THE  TRACK  WORK  AS  HAS  BEEN  SETTLED  UPON 
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forced-concrete  shells,  placed  one  above  the 
other  and  securely  bonded  and  bedded  by 
means  of  mass  concrete  and  grout  in  some 
of  the  compartments,  the  other  compart- 
ments being  filled  with  rock  or  other  mate- 
rial. The  last  type  was  adopted.  The  rea- 
sons why,  the  theoretical  analysis  of  the  de- 
sign, and  the  unusual  plant  developed  to 
handle  the  construction  efficiently  will  be 
discussed  in  subsequent  articles. 

Little  Wastage  of  Excavated  Material 

As  stated  in  the  first  paragraph,  there  is 
practically  no  wastage  of  excavated  mate- 
rial and  very  little  borrow.  Material 
dredged  from  the  basins  is  placed  in  the 
adjoining  piers,  as  is  that  excavated  from 
the  yards  opposite.  The  railroad  connec- 
tion, especially  at  the  terminal,  requires  a 
large     amount     of     excavation,     providing 


Butt  Treatment  of  Piles  and 
Poles  Effective 

Vulnerable    Parts    as    Well    Protected    as    by 

Creosoting  Entire  Piece — Painting  or 

Dipping  Only  Makeshifts 

BUTT  TREATMENT  under  pressure  of 
only  those  parts  of  poles  and  piles  es- 
pecially subject  to  rapid  decay  was  pro- 
posed by  Frank  W.  Cherrington,  at  the 
wood  preservers'  convention  in  Chicago 
this  week,  as  a  suitable  and  economical 
substitute  for  the  treatment  of  the  entire 
piece.  While  he  holds  that  the  creosoting 
of  poles  and  piles  in  their  entirety  is  an 
economical  investment,  he  believes  that  a 
butt  treatment  with  pressure  by  means  of 
a  vertical  cylinder  would  be  effective, 
whereas  dipping  or  painting  are  only  make- 
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material  for  the  main  yard  at  Rockingham, 
which  will  be  partly  on  low  ground  along 
the  waterfront,  but  for  the  most  part  on 
land  reclaimed  from  Bedford  Basin  by  fill- 
ing. The  yard  west  of  piers  C,  D  and  E 
will  not  be  built  at  the  present  time,  but  a 
track  has  been  graded  for  hauling  the  ma- 
terials from  the  railway  cuttings  for  the 
construction  of  the  breakwater,  which  con- 
sists of  rock  fill  protected  with  rough  blocks 
of  rocks  weighing  from  5  to  10  tons  each. 

The  improvement  is  being  carried  out 
under  the  Hon.  Frank  Cochrane,  minister 
of  the  Department  of  Railways  and  Canals, 
of  Canada.  F.  P.  Gutelius,  general  man- 
ager of  the  Canadian  Government  Railways, 
is  in  general  charge  of  the  whole  project, 
and  directs  and  supervises  its  construction. 
Frederick  W.  Cowie,  chief  engineer,  Mon- 
treal Harbor  Commissioners,  and  C.  B. 
Brown,  chief  engineer  of  the  Canadian 
Government  Railways,  are  consulting  engi- 
neers on  the  dock  and  railroad  works  re- 
spectively. James  McGregor  is  superin- 
tending engineer  at  Halifax,  in  direct 
charge  of  design  and  construction.  A.  C. 
Brown  is  the  resident  engineer  on  the  dock 
works,  for  which  Foley  Brothers,  Welch, 
Stewart  &  Fauquier  are  the  contractors. 
The  Cook  Construction  Company,  Ltd.,  and 
Wheaton  Brothers  are  building  the  railroad 
connection,  on  which  R.  H.  Smith  is  resi- 
dent engineer.  The  architects  for  the  pas- 
senger station  and  immigration  buildings 
are  Ross  &  Macdonald  of  Montreal. 

[The  construction  features  of  the  Halifax 
Terminal  work  will  be  described  in  another 
article  to  be  published  next  week. — Editor.] 


shifts.     His  remarks  before  the  convention 
were  in  part  as  follows: 

Many  engineers  would  more  generally 
specify  creosoted  piling  and  poles  for  struc- 
tural purposes  if  it  were  possible  efficiently 
to  creosote  under  pressure,  at  low  cost,  only 
those  parts  of  such  materials  as  are  ex- 
posed to  rapid  decay.  The  city  of  Chicago, 
for  instance,  although  now  using  creosoted 
piling  of  necessity,  pays  for  creosoting  the 
entire  length  of  the  pile,  when  about  75  per 
cent  will  not  be  exposed  to  decay.  About 
30  ft.  of  a  45-ft.  pile  is  constantly  sub- 
merged beneath  the  river  and  would  never 
decay,  while  about  12  ft.  only  protrudes 
and  is  subject  to  deterioration,  unless  creo- 
soted. Piling  and  sheeting  below  the  water 
are  always  in  perfect  condition,  unless  the 
water  is  infested  by  marine  borers. 

Treatment  of  Entire  Piece  Best 

Beyond  question  the  most  efficacious 
method  of  treating  any  timber  is  by  using 
some  process  employing  a  hydraulic  pres- 
sure to  insure  a  thorough  penetration  of 
the  preservative  throughout  the  wood  vol- 
ume. Penetration  is  essential  to  the  per- 
manence and  effectiveness  of  the  treatment, 
and  without  pressure,  maximum  penetra- 
tion may  not  be  secured.  Any  superficial 
coating  of  preservative  oil  upon  the  sur- 
face of  the  exposed  portion  of  the  timber, 
such  as  painting  with  a  creosote  or  car- 
bolineum,  or  dipping  a  part  of  the  timber 
in  the  preservative,  are  at  best  but  tem- 
porary expedients.  Therefore,  any  process 
which  may  do  away  with  makeshift  treat- 
ments,   and   place   the   butt   treatment   of 


poles  and  piling  upon  a  scientific,  econom- 
ical and  efficient  basis,  deserves  careful  con- 
sideration. 

From  the  above  data  it  is  seen  that  a 
thoroughly  creosoted  butt  treatment  of  the 
woods  now  generally  used  and  treated  in 
their  entirety,  to  protect  the  piles  or  poles 
at  the  wind  and  water  or  the  air  and 
ground  lines,  respectively,  should  give  very 
satisfactory  results.  Especially  in  more 
northern  climates  where  that  part  of  the 
timber  above  the  ground  line  of  poles,  and 
below  the  water  line  of  piling,  seldom  if 
ever  decays. 

Until  recently  engineers  have  considered 
it  impractical  as  well  as  impossible  to  treat, 
by  the  injection  of  creosote  oil  under  pres- 
sure, the  butt  only  of  piling  or  telephone 
poles.  The  writer  understands  that  there 
is  now  in  proce.ss  of  development  at  least 
one  practical  means  of  accomplishing  this 
long-sought  end,  by  providing  a  vertical 
cylinder  for  injecting  by  any  standard 
process,  any  required  amount  of  preserva- 
tive into  the  butts  only  of  piling  or  poles, 
while  the  upper  parts  of  the  timbers  are 
merely  surrounded  by  the  compressing 
medium  air. 

What    Proper    Butt    Treatment    May 
Accomplish 

Such  a  butt  treatment  of  piling  or  poles 
with  pressure  by  means  of  a  vertical  cylin- 
der would  accomplish  the  following  results: 

1.  It  would  place  the  butt  treatment  upon 
a  strictly  reliable  and  scientific  basis. 

2.  It  would  permit  more  than  a  mere 
treatment  of  the  sap  wood. 

3.  It  would  place  under  control  the 
amount  of  creosote  injected  per  cubic  foot 
of  timber. 

4.  It  would  allow  any  desired  process  of 
preservative  treatment  to  be  utilized  at  the 
butt  only  of  a  pole  or  pile. 

5.  It  would  reduce  the  cost  of  pressure 
treatment  without  reducing  the  efficiency  of 
preservation,  as  the  same  penetration  of 
preservative  is  secured  at  the  vulnerable 
air-and-water  line,  or  air-and-ground  line 
portion,  as  if  the  entire  timber  is  treated 
under  pressure. 

Creosoted  piling  and  poles  treated  in 
their  entirety  are  an  economical  invest- 
ment. And  a  lower-priced,  equally  efficient 
means  of  treating  only  these  parts  of  such 
timbers  so  susceptible  to  rapid  decay 
should,  upon  perfection,  accelerate  the 
adoption  of  creosoted  piling  and  poles  on  a 
much  larger  scale. 


Light-Soil  Roads  Not  Suitable  for 
Traffic  Unless  Surfaced 

WHEN  highway  traffic  exceeds  2000  tons 
per  year  on  roads  constructed  of  light 
soil  it  is  time  to  adopt  some  form  of  hard 
surfacing,  according  to  a  statement  by  A. 
P.  Anderson,  highway  engineer,  office  of 
Public  Roads  and  Rural  Engineering,  in 
the  Reclamation  Record.  Dragging  many  of 
these  roads  has  not  the  cumulative  effects, 
such  as  obtain  on  clay  roads,  as  the  only 
binding  power  is  the  capillary  moisture  lost 
when  the  road  gets  dr>'.  The  maintenance 
must  be  directed  toward  retaining  the  mois- 
ture by  incorporating  with  the  surface  soil 
some  natural  binder,  such  as  clay  or  adobe, 
or  adding  some  temporary  fibrous  binder, 
such  as  straw  or  sage  brush.  In  irrigated 
districts  flooding  is  worth  considering,  one 
side  at  a  time,  or,  where  the  rate  of  lat- 
eral percolation  is  rapid,  flooding  the  side 
ditches. 
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High  Unit  Pressures  Found  in  Experiments  on 
Distribution  of  Vertical  Loading  Through  Sand 

Results  Indicate  Practically  No  Decrease  in  Maximum 
Intensity  of  Pressure  with  an  Increase  in  Bearing  Area 

By  MELVIN  L.  ENGER 
Assistant  Professor  of  Mechanics  and  Hydraulics,  University  of  Illinois,  Urbana 


RELATIVELY  high  intensities  of  unit 
pressure  directly  under  the  loads  have 
been  observed  as  the  result  of  a  series  of 
experiments  made  at  the  laboratory  of  the 
University  of  Illinois  for  the  purpose  of  de- 
termining the  distribution  of  vertical  pres- 
sure as  it  is  transmitted  through  sand. 
The  effect  of  the  size  of  the  area  of  appli- 
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riG.    1 — ARRANGEMENT    OF    APPARATUS 

cation  of  the  load  upon  maximum  pressure 
is  found  to  be  much  less  than  is  usually 
assumed.  The  pressure  on  any  horizontal 
plane  is  found  to  be  far  from  uniform,  and 
photographs  of  actual  sand  movement 
under  load  have  been  taken  to  picture  the 
direction  of  pressure  distribution. 

The  results  obtained  and  experience 
gained  have  been  found  helpful  in  plan- 
ning the  more  elaborate  series  of  experi- 
ments being  conducted  at  the  University  of 
Illinois  by  the  Joint  Committee  on  Stresses 
in  Railroad  Track  of  the  American  Society 
of  Civil  Engineers  and  the  American  Rail- 
way Engineering  Association. 

Description  of  Apparatus 

Fig.  1  is  a  sectional  view  of  the  apparatus 
used  in  most  of  the  tests.  A  concrete  slab, 
9  X  8%  ft.  X  16  in.,  was  used  to  support 
the  sand.  A  6  x  6-in.  opening  extends 
horizontally  into  the  slab  about  3  ft.  8  in. 
from  one  side.  A  short  vertical  opening 
having  an  internal  diameter  of  4%  in.  con- 
nects with  the  opening  about  3  ft.  from 
the  edge  of  the  slab.  A  4-in.  wooden  plug, 
or  plunger,  with  its  upper  surface  flush 
with  the  top  of  the  slab  fits  loosely  in  the 
vertical  opening  and  rests  on  a  knife  edge 
on  a  3-in.  I-beam  in  the  horizontal  open- 
ing, which  acts  as  a  lever  to  transmit  the 
load  to  a  platform  scale;  the  ratio  of  the 
load  weighed  on  the  scales  to  the  load  on 
the  plug  is  1 :8.09. 

In  some  of  the  experiments  the  vertical 
pressure  transmitted  through  the  sand  was 
measured  by  means  of  the  water  pressure 
under  a  6-in.  diaphragm  placed  flush  with 
the  surface  of  the  slab.  A  flange  with  a 
beveled  edge  was  screwed  to  the  top  of  a 
6-in.  pipe,  and  a  diaphi-agm  of  packing  rub- 
ber was  clamped  over  the  beveled  edge  by 
means  of  a  beveled  collar.  The  6-in.  pipe 
was  connected  to  a  pressure  gage  by  means 
of  a  short  %-in.  pipe  line.  The  loading 
device  of  the  apparatus  was  movable,  and 
in  order  to  get  pressures  away  from  the 


axis  of  the  applied  load  the  loading  device 
was  shifted  to  any  desired  position. 

In  the  apparatus  used  in  the  earlier  ex- 
periments the  sand  rested  on  a  plank  floor 
laid  on  closely  spaced  I-beams,  but  the  re- 
sults were  not  entirely  satisfactory.  It  is 
thought  that  the  yielding  of  the  floor  had  a 
considerable  effect  upon  the  distribution  of 
the  pressure. 

Conducting  the  Experiments 

In  most  of  the  experiments  the  load  was 
applied  to  the  sand  through  a  circular  plate 
131/2  in.  in  diameter.  The  load  was  ap- 
plied by  means  of  a  hydraulic  jack  which 
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reacted  against  a  20-in.  I-beam  connected 
with  the  slab  by  means  of  four  1-in.  steel 
rods.  The  load  was  weighed  with  a  cali- 
brated steel  spring  whose  deflection  was 
indicated  on  an  Ames  dial  gage. 

Experiments  were  made  with  depths  of 
sand  of  6,  12  and  18  in.,  using  building 
sand  which  was  rather  fine  and  very  dry. 
Pressures  were  determined  with  the  center 
of  the  load  on  the  vertical  axis  of  the  plug 
(or  diaphragm),  and  at  horizontal  distances 
of  3,  6,  12  and  18  in.  from  it.  The  sand 
was  thoroughly  compacted  before  readings 
were  taken.  For  example,  when  experi- 
ments were  being  made  on  a  depth  of  sand 
of  12  in.  the  plate  was  started  on  a  layer 
of  sand  about  15  in.  deep  and  forced  down 
to  the  12-in.  depth.  The  load  was  then  re- 
leased and  applied  several  times,  and  read- 
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ings  were  taken  of  the  applied  load  and  of 
the  load  transmitted  to  the  plug. 

Effect  of  Size  of  Loabed  Area 

In  order  to  determine  the  effect  of  the 
size  of  the  loaded  area  upon  the  way  the 
pressure  is  transmitted  through  the  sand, 
the  load  was  applied  to  plates  9,  131/2  and 
21  in.  in  diameter  and  measured  with  the 
6-in.  diaphragm.  In  these  experiments  the 
center  of  the  diaphragm  was  directly  below 
the  center  of  the  plate  to  which  the  load 
was  applied.  The  average  results  of  these 
tests  are  shown  in  Fig.  2.  It  will  be  noted 
that  the  size  of  the  loaded  area  has  an  im- 
portant effect  on  the  proportion  of  the 
applied  average  unit  pressure  transmitted 
through  sand  of  a  given  depth  to  the  dia- 
phragm. In  these  tests  the  21-in.  plate 
carried  loads  up  to  18,000  lb.,  the  13y2-in. 
plate  loads,  up  to  9000  lb.  and  the  9-in.  plate 
loads  up  to  2500  lb. 

In  Fig.  2  the  average  values  of  the  ratio 
of  the  unit  pressure  on  the  6-in.  diaphrag:m 
to  the  average  unit  pressure  applied  to  the 
loaded  area  are  plotted  as  ordinates  and  the 
diameter  of  the  loaded  area  as  abscissas, 
using  logarithmic  scales.  It  will  be  seen 
that  parallel  straight  lines  pass  through 
the  points  plotted  for  each  given  depth  of 
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sand.  From  the  slope  of  the  lines  it  is 
found  that  the  proportion  of  the  applied 
average  unit  load  which  is  transmitted 
through  sand  of  a  given  depth  to  a  dia- 
phragm directly  below  varies  as  the  1.86 
power  of  the  diameter  of  the  loaded  area. 

It  follows,  for  example,  that  if  a  load  is 
applied  to  a  9-in.  plate  such  that  the  in- 
tensity of  pressure  on  a  small  area  at  a 
certain  distance  directly  below  the  center 
of  the  plate  is  10  lb.  per  square  inch,  then 
if  the  same  total  load  is  applied  to  a  21-in. 
plate  the  intensity  of  pressure  on  the  same 
small  area  would  be  8.9  lb.  per  square  inch. 
That  is,  with  the  area  carrying  the  load  in- 
creased 5.44  times,  the  intensity  of  the 
pressure  in  the  sand  directly  below  the 
plate  at  a  given  depth  has  been  decreased 
but  little,  a  conclusion  very  different  from 
the  usual  assumptions. 

Pressure  Variation  in  Per  Cent 

No  experiments  were  made  by  the  plug 
method  to  determine  the  effect  of  the  diam- 
eter of  the  loaded  area  on  the  intensity  of 
the  vertical  pressure  at  any  given  depth. 
According  to  the  plug  experiments  made 
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with  the  13V^-in.  plate  the  ratio  which  the 
intensity  of  pressure  directly  below  the 
center  of  the  loaded  area  bears  to  the  ap- 
plied average  unit  load  varies  inversely  as 
the  1.95  power  of  the  depth  of  the  sand 
above  the  plug.  Assuming  that  this  rela- 
tion holds  for  other  diameters  of  loaded 
area,  and  combining  this  result  with  the 
effect  of  the  variation  in  diameter  pre- 
viously described,  the  following  equation 
was  found: 

p  =  91d  i-ss/'i  '•®' 
in  which  p  is  the  ratio,  expressed  as  per 
cent,  which  the  intensity  of  the  trans- 
mitted pressure  at  a  point  h  inches  directly 
below  the  center  of  the  loaded  area  bears  to 
the  average  applied  unit  load,  and  d  is  the 
diameter  of  the  plate  in  inches.  The  equa- 
tion represents  roughly  the  results  of  the 
experiments,  but  it  is  not  probable  that  it 
has  general  application. 

Diaphragm  Less  Satisfactory  Than  Plug 

In  the  experimental  work  the  diaphragm 
has  been  found  to  be  a  less  satisfactory 
method  for  measuring  the  transmitted 
pressures  than  the  method  of  weighing  the 


page  330,  are  also  plotted  in  the  two  figures. 
In  the  Pennsylvania  experiments  the  load 
was  applied  to  an  area  12  x  12  in.  and  the 
pressure  was  measured  on  a  plug  of  the 
same  size.  The  measured  pressure  was 
therefore  the  average  over  a  relatively 
large  part  of  the  base. 

The  Illinois  and  Pennsylvania  experi- 
ments have  one  inconsistency  in  common — 
the  sum  of  the  upward  pressures  under  a 
6-in.  layer  of  sand  exceeds  the  sum  of  the 
applied  load  and  the  weight  of  the  sand. 
The  reason  in  the  case  of  the  Illinois  ex- 
periments   is    that    center    loadings    were 


MOVEMENT    UNDER    TWO    2-IN.    BLOCKS    ON    8-IN. 
CENTERS 

load  on  the  plug.  The  reason  is  that  the 
diaphragm  becomes  distorted  when  the 
load  is  applied,  the  center  being  depressed 
and  the  outside  part  raised  by  the  water 
pressure,  and  the  distortion  increases  with 
a  repetition  of  the  load.  For  off-center 
loadings  the  depression  occurs  in  the  part 
of  the  diaphragm  nearest  to  the  center  line 
of  the  applied  load,  while  the  part  farthest 
away  is  forced  up.  So  much  trouble  was 
experienced  with  the  bursting  of  the  dia- 
phragm that  it  could  not  be  used  for  off- 
center  loads  on  thin  layers  of  sand. 

Transmitted  Load  Measured  by  Plug 
In  Fig.  3  and  Fig.  4  have  been  plotted 
curves  showing  the  intensity  of  the  trans- 
mitted pressure  at  different  distances  from 
the  center  line  of  the  applied  load  in  terms 
of  the  applied  average  unit  load,  as  deter- 
mined by  experiments  in  which  the  trans- 
mitted pressure  was  measured  by  the  4-in. 
plug,  Fig.  3  being  for  a  depth  of  sand  of 
6  in.  and  Fig.  4  for  12  in.  The  curves  are 
of  interest  in  showing  the  lateral  distribu- 
tion of  pressure  over  a  horizontal  plane 
at  a  given  depth.  Dotted  lines  giving  the 
results  of  experiments  made  at  Pennsyl- 
vania State  College,  and  reported  by  J.  A. 
Moyer  in  the  Engineering  Record  of  May 
30,   1914,  page  608,   and   March   13,   1915, 


MOVEMENT   UNDER   SINGLE  4-IN.   BLOCK 

taken  first,  leaving  a  pillar  of  compacted 
sand  above  the  plug  which  carried  more 
than  average  pressures  to  the  plug  for  the 
off-center  loadings  which  followed.  For 
depths  greater  than  6  in.  the  effect  of  the 
compacting  was  not  as  great.  It  is  prob- 
able therefore  that  the  readings  at  3  and  6 
in.  away  from  the  center  are  too  high  for 
the  6-in.  depth  of  sand. 


MOVEMENT     UNDER     THREE     2-IN.      BLOCKS     ON 
B-IN.   CENTERS 

In  Fig.  5  the  results  of  the  experiments 
are  plotted  to  show  lines  of  equal  vertical 
pressure  in  the  sand  below  the  plate.  The 
line  of  zero  vertical  pressure  has  been 
drawn  downward  on  a  1 :2  slope,  and  an 
inspection  of  the  experimental  results  in- 
dicates that  the  vertical  pressure  outside  of 
this  hne  must  be  very  small.  It  will  be 
noticed  that  the  region  below  the  center  of 
the  load  is  one  of  high  pressure,  a  fact  of 
importance  which  seems  generally  to  have 


MOVEMENT    UNDER    SINGIX    8-IN.    BLOCK — LINKS 
OF  EQUAL  PRESSURE  TRANSFERRED  FROM  FIG.  5 

been  overlooked.  The  diagram  is  instruc- 
tive in  showing  the  manner  of  the  distribu- 
tion of  the  vertical  pressure  at  different 
depths  and  different  distances  from  the 
axis  of  the  load.  It  is  seen  that  the  pres- 
sure on  any  horizontal  plane  is  far  from 
uniform. 

Photographs  Show  Sand  Movement 

A  number  of  photographs  to  show  the 
direction  of  the  movement  of  the  sand 
under  the  action  of  a  load  were  taken, 
some  of  which  are  reproduced  herewith. 
The  arrangement  used  for  this  purpose  is 
seen  in  one  of  them.  Sand  which  had  the 
finer  material  screened  out  was  piled 
against  a  sheet  of  plate  glass,  and  the 
camera  was  placed  about  3  ft.  from  the 
glass  on  the  block  shown.  Time  exposures 
of  from  60  to  90  sec.  duration  were  taken 
while  the  blocks  were  forced  slowly  and 
uniformly  into  the  sand.  As  the  sand 
moved,  elongated  images  of  the  grains  were 
formed  on  the  photographic  plate.  The 
lines  formed  in  this  manner  therefore  show 
the  direction  of  the  movement  of  the  sand 
for  various  conditions  of  loading.  In  one 
case  the  lines  of  equal  vertical  pressure 
from  Fig.  5  have  been  plotted  on  the  pho- 
tograph. 

Some  of  the  views  are  suggestive  in 
showing  the  manner  in  which  the  pressure 
in  the  ballast  under  a  railroad  tie  is  affected 
by  the  loading  and  spacing  of  the  adjacent 
ties  which  restrain  the  horizontal  move- 
ment of  the  ballast.  It  is  evident  also  from 
Fig.  5  that  the  pressure  in  the  ballast  will 
not  approach  uniformity  until  a  consider- 
able depth  is  attained.  Both  the  tests  and 
the  photographs  suggest  that  the  transmis- 
sion and  distribution  of  pressure  downward 
through  earth  and  ballast  are  different  from 
the  assumptions  frequently  held  in  explana- 
tion of  such  behavior. 

This  work  was  carried  on  at  the  Uni- 


FIG.  5 — UNES  OF  EQUAL  VERTICAL  UNIT  PRESSURE 
IN  PER  CENT  BASED  ON  4-IN.  PLUG  TESTS 
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versity  of  Illinois  by  K.  A.  Burnell,  1910, 
W.  C.  Eells  and  J.  Van  Dervoort,  1911,  L. 
N.  Fisher  and  H.  F.  Wagner,  1912,  and 
A.  W.  Kimbell  and  M.  C.  Taylor,  1913.  as 
undergraduate  thesis  work. 


Concrete  Corrals  Withstand 
Mule  Heels 

Municipal    Warehouse    and    Yard    Walls    in    a 

Southern  Border  City  Are  Built  Like  a 

Fort  from  Heavy  Masonry 

THE  REINFORCED-CONCRETE  stables 
at  the  El  Paso  (Tex.)  municipal  ware- 
house and  corral  were  built  during  the 
early  period  of  the  troubles  in  Mexico,  but 
they  were  not  built  primarily  for  protec- 
tion from  anything  more  strenuous  than  a 
vigorous  mule's  heels.     At  first  130  stalls 


Tar  Coating  Protects  High- 
Velocity  Conduits 

Arrowrock    Dam    Outlets    of    Concrete,    Dis- 
charging at  60  Ft.  per  Second,  Are  Painted 
with  Water-Gas  Tar  and  Coal  Tar 

REFINED  water-gas  tar  and  coal  tar, 
the  same  combination  that  has  been 
used  on  metal  subjected  to  water  action  by 
the  U.  S.  Reclamation  Service  for  several 
years,  has  been  applied  to  the  concrete  out- 
lets of  the  Arrowrock  dam  with  success, 
according  to  an  article  by  Charles  H.  Paul 


the  tar  coating  was  found  to  be  in  excellent 
condition.  In  a  few  small  spots  the  outer 
coating  had  come  off,  but  even  there  the 
concrete  surface  was  well  filled  with  the 
tar  and  was  still  well  protected,  apparently, 
against  water  action.  It  is  the  opinion  of 
the  men  familiar  with  all  the  conditions 
that  the  use  ef  this  tar  coating  gave  thor- 
oughly satisfactory  results. 

Get  Thin  Tak 

In  obtaining  material  for  work  of  this 
kind  it  is  very  important  that  the  water- 
gas  tar  be  of  very  thin  consistency.     The 


MASONRY  WALLS  IN- 
CLOSE EARTH  STOR- 
AGE    PLATFORMS 


IN  THE  CENTER  IS  A 
DOUBLE-STALL  STRUC- 
TURE 


of  the  type  shown  in  the  photograph  were 
constructed.  The  side  walls  are  3  or  4  in. 
thick  and  rest  on  6  x  10-in.  bases.  The 
4-in.  roof  is  also  of  reinforced  concrete,  but 
the  mangers  are  of  wood  with  special  feed 
boxes  hinged  so  that  they  may  be  easily 
turned  out.  Industrial  tracks  for  feed 
■cars  are  laid  down  the  center  of  the  double- 
stall  structure  and  in  front  of  the  single 
stalls. 

In  the  same  yard  is  a  municipal  store- 
house for  feed  and  waterworks  accessories. 
Two  earth  platforms  with  stone  retaining 
walls  for  pipe,  valves  and  hydrants  are  30 
in.  high  to  facilitate  loading  from  railroad 
•cars  and  to  wagons. 

The  municipal  plant  was  designed  by  and 
built  under  the  direction  of  Herbert  Nunn, 
city  engineer.  J.  N.  Gladding  is  now  city 
engineer. 


'litt   Kuiir,    siur.    WALLS,   AND  FLOOR  ARE  OF  CON- 
CKETE;   THE    MANGERS  ONLY   ARE  OF  WOOD 


in  the  January  Reclamation  Record,  from 
which  the  following  notes  are  taken.  The 
idea  was  not  so  much  to  waterproof  the 
concrete  as  to  fill  all  the  minute  voids  in 
the  surface  so  as  to  prevent  the  erosion 
caused  by  the  formation  of  a  vacuum  in  the 
small  voids  or  pockets  due  to  velocities  of 
60  ft.  per  second  or  higher  obtaining  under 
full-reservoir  conditions. 

The  regulating  outlets  are  molded  in  1 :2 
Portland  cement  mortar,  except  for  a  28-ft. 
section  adjacent  to  the  upstream  face  of 
the  dam,  which  part  is  lined  with  semisteel 
pipe.  The  outlets  are  4  ft.  4  in.  in  diame- 
ter, the  upper  ones  being  70  ft.  in  length 
and  the  lower  ones  130  ft.  Wood  pipe 
staves  were  used  for  lagging  the  forms, 
and  great  care  was  taken  to  secure  a 
smooth  and  straight  surface.  After  the  re- 
moval of  the  forms  they  were  trimmed, 
scraped  and  washed  with  grout  in  the  usual 
way,  after  which  they  were  painted  with 
two  coats  of  water-gas  tar  and  two  coats 
of  coal  tar.  Preliminary  experiments  had 
indicated  that  the  water-gas  tar  would  pene- 
trate the  concrete,  and  that  the  coal  tar 
would  follow  it  in  and  bind  to  the  concrete 
much  better  than  if  it  were  applied  direct, 
thereby  completely  filling  the  voids  at  and 
near  the  surface  and  coating  the  concrete 
with  a  sleek  and  fairly  durable  finish,  cheap 
and  easily  applied. 

Condition  After  Season's  Use 

This  coating  was  applied  to  all  outlets 
during  the  fall  of  1914.  Five  of  the  lower 
outlets  and  six  of  the  upper  outlets  were 
in  service  during  the  irrigation  season  of 
1915,  some  of  them  working  for  four  and 
one-half  months  under  heads  varying  up 
to  a  maximum  of  100  ft.,  with  correspond- 
ing velocities  up  to  64  ft.  per  second.  All 
of  the  outlets  passed  through  a  fairly  nor- 
mal winter  and  summer.  The  one  that  was 
used  most  was  operated  nearly  all  the  time 
with  its  valve  only  partly  open.  After  this 
service  careful   inspection  was  made,  and 


manufacturers  can  supply  it  that  way  if  it 
is  made  plain  to  them  that  this  thin  con- 
sistency is  important,  otherwise  it  is  likely 
to  come  too  thick.  The  manufacturers  can 
also  supply  an  oil  for  thinning  this  water- 
gas  tar,  and  it  is  advisable  to  have  some 
of  this  oil  on  hand  in  case  it  is  needed,  but 
it  is -believed  that  the  success  of  the  whole 
operation  depends  upon  the  very  thin, 
water-like  consistency  of  the  water-gas  tar. 
Both  the  water-gas  tar  and  the  coal  tar 
should  be  refined. 

It  is  necessary  to  have  the  concrete  thor- 
oughly dry  at  the  time  the  first  coat  is 
applied.  The  water-gas  tar  may  be  applied 
without  heating,  and  the  second  coat  may 
follow  the  first  immediately.  The  first 
coat  of  coal  tar  may  be  applied  as  soon  as 
the  water-gas  tar  has  soaked  in  a  little, 
but  the  second  coat  of  coal  tar  should  not 
be  applied  until  after  the  first  coat  has  set. 
Both  coats  of  coal  tar  should  be  applied 
hot  and  brushed  out  as  thin  as  possible,  as 
a  thick  coating  is  much  more  likely  to  peel 
and  run. 

Cost  Small 

The  approximate  cost  of  painting  1000 
sq.  ft.  of  surface  in  an  outlet  52  in.  in 
diameter  with  two  coats  of  water  gas  and 
two  of  coal  tar  as  described,  was  as 
follows : 


Labor : 

4  Ml   days  at  $2.50 J11.25 

Material ; 

12  gal.  water-gas  tar  at  16  cents 1.92 

15  gal.  coal  tar  at  16  cents 2.40 

Brushes    and    miscellaneous 1.43 

$17.00 


The  refined  water-gas  tar  and  refined 
coal  tar  were  purchased  from  the  Barrett 
Manufacturing  Company  at  $4  per  barrel 
of  50  gal.,  f.o.b.  Chicago.  Freight  to  Boise 
was  about  $4  per  barrel. 


Half  of  the  Prisoners  in  the  State  of 
Arizona  are  employed  in  highway  and 
bridge  construction  camps,  according  to  a 
statement  by  Governor  George  W.  P.  Hunt 
to  the  National  Committee  on  Prisons  and 
Prison  Labor.  The  practice  of  employing 
convicts  on  road  work  in  Arizona  has  been 
in  effect  more  than  three  years. 
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Tunnel  Drill  Carriages — Their  Economic  Possibilities 

Third  and  Final  Article  of  the  Series  Describing  Economies  ££Fected  in  Mount 
Royal  Tunnel  by  Bench  and  Trimming  Drill  Carriages,  Pioneers  in  Their  Field 

By  S.  P.  BROWN 
Chief   Engineer,   Mount   Royal  Tunnel  &    Terminal    ('ompany,    Limited,    Montreal 


[In  the  two  preceding  articles  of  this 
series  Mr.  Brown  discussed  the  evolution  of 
the  drill  carriage  and  the  adaptation  of 
European  and  American  ideas  to  an  ad- 
vanced type  of  heading  carriage  v^ed  in  the 
Mount  Royal  tunnel.  In  this  last  article  he 
tells  of  the  work  done  by  unique  types  of 
drill  carriage  for  bench  work  and  trimming. 
— Editor.]      

AFTER  the  heading  and  break-up  work 
in  the  Mount  Royal  tunnel  had  been 
completed,  as  described  in  Part  1  of  this 
article,  in  the  issue  of  Jan.  8,  page  3-3,  two 
benches  remained  to  be  excavated,  one  on 
either  side  of  the  original  heading  gang- 
way. These  benches  aggregated  from  8  to 
10  cu.  yd.  of  solid  excavation  per  foot  of 
tunnel.  The  problem  of  drilling  on  the 
benches  was  a  particularly  difficult  one, 
owing  to  their  general  tendency  to  slope 
toward  the  gangway  and  the  extreme  ir- 
regularity of  their  tops.  To  move  and  set 
up  tripods  under  such  conditions  was  not 
impossible,  but  very  awkward  and  expen- 
sive, and  the  varying  height  and  shape  of 
the  benches  practically  precluded  columns. 
Another  complication  was  added  by  the  con- 
tinuous traffic   in   the  gangway,   since  the 
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16. — TYPICAL  CROSS-SECTION  OF  TUNNEL  WAS  DE- 
SIGNED   FOR    DOUBLE-TRACK    ARCH 


bench  drilling  had  to  be  started  long  be- 
fore the  completion  of  the  break-up  exca- 
vation in  the  central  part  of  the  mountain. 

Tunnel  Lining  Methods 

The  typical  cross-section  of  the  tunnel, 
in  excavation,  was  designed  normally  for  a 
single  double-track  arch,  as  shown  in  Fig. 
16.  Where  the  roof  was  unusually  bad  or 
liable  to  develop  heavy  pressures  a  twin- 
tube  section  (Fig.  17)  could  be  substituted 
without  an  excessive  waste  of  concrete.  In 
general,  the  rock  in  the  tunnel  was  good. 
Except  where  gypsum  or  a  deceased  form  of 
Essexite  was  encountered,  there  was  no 
tendency  in  the  rock  to  disintegrate,  and 
few  mud  seams  or  voids  were  encountered 
except  near  the  portals.  The  main  danger  in 
the  tunnel  from  rock  movement  or  falls  was 
due  to  the  broken  ard  distorted  condition.s 
of  the  original  main  bodies,  resulting  from 
ancient  volcanic  activities  and  the  multi- 
tude of  igneous  dikes  and  sheets  that  cut 
the  rock  into  a  patchwork  of  most  intricate 


design,  as  shown  in  Fig.  18.  This  condi- 
tion made  the  roof  treacherous  and  some- 
times subject  to  initial  strains.  It  was  de- 
cided, therefore,  to  line  the  tunnel,  prac- 
tically throughout  its  length.  Where  the 
rock  was  very  hard  and  dependable  in  char- 
acter it  was  concluded  that  masonry  side 
walls  could  be  practically  dispensed  with. 
(See  Fig.  19.)  As  most  of  the  arch  was  de- 
signed to  restrain  original  movement  more 
than  to  support  a  severe  or  varying  load,  a 
somewhat  flat  single  arch  was  selected,  the 
excavation  for  which  would  permit  the  use 
of  a  twin  section  economically  where  condi- 
tions required  it. 

While  the  concrete  is  often  brought  right 
down  to  subgrade,  the  thickness  of  the  side- 
wall  concrete  is  at  times  very  small,  since 
the  arch  takes  its  bearing  from  a  hitch  cut 
in  the  tunnel  haunch  at  about  the  level  of 
the  top  of  the  bench.  In  order  to  economize 
in  concrete  to  the  greatest  possible  extent, 
somewhat  flexible  side-wall  forms  were 
used  in  concreting  the  section.  They  were 
attached  to  the  arch  forms  like  a  curtain. 
The  bottom  was  jammed  hard  out  against 
the  rock  at  the  base  of  the  rib  and  sprung 
out  of  line,  so  far  as  their  flexibility  per- 
mitted, to  follow  the  irregularities  of  the 
rock  face  and  at  the  same  time  to  give  the 
necessary  haunch  and  support  to  the  arch. 
This,  of  course,  gave  an  extremely  irregu- 
lar and  unsightly  face  to  the  side  walls,  but 
as  such  features  cannot  be  seen  in  a  tun- 
nel under  operation,  the  economical  fea- 
tures were  allowed  to  prevail  in  the  design. 

Cost  of  Lining  Low 

This  design  of  section  and  the  peculiar 
design  of  forms  resulted  in  a  variety  of 
economies.  The  quantity  of  concrete  was 
greatly  reduced.  The  labor  required  in 
moving  and  setting  forms  was  reduced 
more  than  60  per  cent.  The  waste  of  lum- 
ber and  bracing  was  greatly  reduced.  The 
excavation  was  also  considerably  reduced; 
by  carrying  the  break-up  width,  at  the 
haunch  of  the  arch,  wider  than  the  tunnel 
width  below  the  top  of  the  bench  the  drill- 
ing was  much  facilitated.  It  was,  in  fact, 
this  last  point  which  made  this  method  of 
bench  excavation  an  assured  success  and  de- 
termined the  use  of  the  bench  drill  car- 
riage. Without  the  additional  space  pro- 
vided above  the  bench  by  the  widening  of 


|Al/,  (if 


the  excavation  section  at  the  haunch  re- 
quired for  the  "hitch"  of  the  concrete  arch, 
it  would  have  been  almost  impossible  to 
drill  the  channel  holes  along  the  rib  to 
which  the  bench  was  broken  in  excava- 
tion. 

Bench  Drill  Carriage  Unique 

The  bench  drill  carriage  ia,  the  writer 
believes,  quite  original  in  the  Mount  Royal 
tunnel,  both  in  type  and  detail.    As  finally 


18.- 


-IGNEOUS  DIKES  CUT  ROCK  INTO  PATCHWORK 
OF    INTRICATE   DESIGN 


HALF-oECTION 

■  IN  Tunnel 


HALf-5ECTI0N 

IN  Open  Cut 


17. — WHH2iE    ROOF    WAS    BAD    A    TWIN-TUBE    SEC- 
TION   WAS    BUILT 


designed,  it  is  shown  in  Fig.  20.  Eight  to 
twelve  drills  were  used  on  each  carriage, 
equally  divided  between  the  two  benches. 
As  was  the  case  on  the  heading  carriages, 
these  drills  were  never  dismounted  from 
their  bar  nor  disconnected  from  the  mani- 
fold except  for  repairs.  As  a  small  air-op- 
erated pump  was  carried  on  the  carriage, 
water  under  pressure  was  always  available 
for  the  drills  without  extra  work  for  piping 
and  connections.  It  will  thus  be  seen  that 
many  of  the  economies  inherent  in  ordi- 
nary drill  carriage  work,  as  detailed  in 
Part  1  of  this  article,  are  also  common  to 
this  type  of  carriage. 

The  carriage  proper  consisted  of  a  heavy 
traveler,  30  ft.  long,  which  was  moved 
along  the  heading  gangway  as  the  drilling 
progressed.  The  wheels  were  double- 
flanged  and  had  very  heavy  axles,  suffi- 
ciently long  to  give  lateral  play  that  would 
enable  the  wheels  to  follow  the  local  irregu- 
larities of  the  track  horizontally.  The  ver- 
tical play  required  was  given  by  the  spring 
of  the  traveler  frame  itself.  The  gage  of 
the  carriage  track  was  of  such  a  width  that 
the  side  trusses  comfortably  cleared  the 
gangway  sides  in  all  places  and  at  the  same 
time  permitted  a  single  muck  track  to  op- 
erate between  them.  The  traveler  was  fit- 
ted at  each  side  with  an  adjustable  outrig- 
ger supporting  a  horizontal  quarry  bar, 
which  in  turn  carried  the  drills. 

A  heavy  platform  was  built  between  the 
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side  trusses  of  the  carriage,  sufficiently 
high  to  clear  the  traffic  in  the  gangway  be- 
low and  yet  to  act  as  a  very  substantial 
brace  for  the  carriage  structure.  The  to- 
tal height  of  the  carriage  was  such  as  to 
clear  the  tunnel  roof  comfortably  at  all 
places.  The  longitudinal  bracing  was  suf- 
ficiently strong  to  hold  the  carriage  square 
and  make  it  reasonably  rigid.  The  lateral 
braces,  especially  the  cross  struts  between 
the  main  side  trusses,  were  extremely 
heavy  to  take  up  the  thrust  from  the  jack 
arms  supporting  the  drill  bars.  The  vertical 
posts  of  the  carriage  were  also  very  heavy, 
being  reinforced  with  steel  angles,  as  they 
had  to  span  between  the  repair  platforms 
and  the  top  braces,  and  carry  the  thrust 
from  the  jack  arms.  Thus  the  carriage  was 
very  rigid,  so  far  as  the  drilling  equipment 
was  concerned.  On  the  platform  above  the 
gangway  tracks,  used  for  repairing  drills, 
was  a  workbench,  testing  blocks,  etc. 

Outriggers  Support  Drills 

The  angles  reinforcing  the  vertical  posts 
were  punched  at  regular  intervals  to  give  a 


ties  in  the  bench  expedited  the  work  to  the 
greatest  degree. 

The  extra  width  in  the  tunnel  allowed  at 
the  haunch  for  the  arch  support  very  much 
facilitated  the  drilling.  Two  parallel  lines 
of  bench  holes  were  usually  drilled.  The 
outside  line  next  the  rib  acted  as  channel 
or  line  holes,  varying  in  spacing  from  about 
4  ft.  to  8  in.,  depending  on  the  character  of 
the  rock  and  the  accuracy  of  the  line  re- 
quired in  the  tunnel  wall.  The  second  line 
of  breaker  holes  was  spaced  farther  apart. 
The  line  holes  were  only  loaded  when  the 
rock  was  such  that  it  would  not  break  to 
line  from  the  breaking  holes.  Thus  the 
sides  of  the  tunnel  were  not  shattered  by 
heavy  blasting,  and  the  overbreak  was  un- 
usually small.  This  was  also  true  of  the 
break-up  excavation,  since  all  the  blasting 
there,  being  to  two  faces,  required  only  the 
lightest  kind  of  shooting.  While  the  head- 
ings used  5  to  7  lb.  of  60  per  cent  powder 
per  cubic  yard,  the  break-up  and  bench  ex- 
cavation averaged  less  than  1  lb.  to  the 
yard. 

As   the   drill   carriages  kept  well   ahead 


side  of  the  bar  when  drilling  the  line  holes 
and  on  the  inside  when  drilling  the  break- 
ing holes. 

Progress  90  Feet  a  Day 

The  progress  obtained  with  this  drill  car- 
riage amounted  to  from  30  to  90  ft.  of  tun- 
nel per  day,  depending  principally  upon  the 
character  of  the  rock  and  the  configuration 
and  condition  of  the  bench.  When  the 
ground  was  particularly  irregular  and  was 
cut  by  dikes  or  when  the  bench  was  found 
to  be  somewhat  shattered  from  previous 
blasts  the  drilling  would  be  slow  and  un- 
certain, often  several  holes  being  necessary 
to  secure  one  of  the  proper  depth  and  di- 
rection. Again,  when  the  top  of  the  bench 
was  very  irregular  or  sloped  at  a  steep 
angle,  it  was  often  tedious  work  to  start  the 
holes.  Compared  with  the  time  required 
for  drilling  with  columns  or  tripods,  how- 
ever, the  progress  was  more  than  merely 
satisfactory. 

It  has  been  found  that  even  under  favor- 
able conditions  on  outside  rock  the  lost 
time  in  tripod  drilling  often  amounts  to  50 


19. — WHERE  THE  ROCK   WAS   HARD  AND    DEPENDABLE,  MASONRY  SIDE  WALLS   WERE   OMITTED   IN    MOUNT   ROYAL   TUNNEL 


hinge  connection  to  the  outrigger  arms 
that  could  be  shifted  vertically  as  the 
height  of  the  bench  required.  These  arms 
were  attached  to  the  post  angles  by  a  pin 
connection,  as  seen  in  Fig.  20,  thus  giving 
them  a  vertical  swing,  which  was  used  es- 
pecially in  moving  from  one  location  to  an- 
other. Each  outrigger,  one  on  either  side 
of  the  carriage,  consisted  of  four  jack- 
arms  and  a  30-ft.  quarry  bar.  The  arms 
were  hinged  to  the  carriage,  as  just  de- 
scribed, and  had  janks  at  the  outer  ends 
which  screwed  against  the  tunnel  haunch, 
fixing  the  carriage,  as  a  whole,  firmly  in 
position.  The  arms  were  made  up  of  4-in. 
extra  heavy  pipe  with  the  same  end  jacks 
that  were  used  with  the  drill  bars  in  the 
heading  and  break-ups.  In  fact,  these  bars 
were  actually  used  in  this  drill  car- 
riage, so  far  as  the  number  available  would 
permit. 

The  drills  were  mounted  on  column  arms, 
or  the  special  saddle  arms  described  for 
heading  work  in  Part  2.  These  were 
clamped  to  the  horizontal  quarry  bar,  as  in 
the  case  of  the  heading  drill  bar,  so  that 
the  drills  had  every  flexibility  in  setting  up 
and  operating.  The  rigidity  of  the  car- 
riage and  supporting  apparatus  reduced 
vibration  to  a  minimum,  while  the  ease  of 
moving  ahead  and  fitting  local  irregulari- 


of  the  blasting,  and  as  all  the  bench  muck 
was  handled  by  steam  shovel,  only  two 
muckers  were  required  in  each  drill-car- 
riage crew.  These  two  men  cleaned  off  the 
top  of  the  bench  and  extended  the  drill  car- 
riage track,  with  the  aid  of  the  helpers,  as 
the  carriage  moved  ahead.  One  electrician 
attended  to  all  the  trolley  and  lighting  work 
connected  with  both  drill  carriages,  and  one 
mechanic  did  all  the  pipe-fitting  and  drill 
repairs  necessary  for  both  drill  carriage 
outfits.  The  platform  on  each  carriage 
above  the  muck  track  was  mainly  used  for 
repairing  drills  and  the  storage  of  extra 
drills,  spare  parts,  steel  and  supplies  for 
daily  use. 

How  Carriage  Was  Moved 

When  moving  the  jacks  were  released 
and  the  outriggers,  including  the  quarry 
bars,  with  the  drills  on  them,  were  raised 
by  blocks  and  tackle  attached  to  the  top  of 
the  carriage  posts.  The  tackle  was  worked 
by  10-in.  pipe-winding  rollers,  30  ft.  long, 
at  the  top  of  the  carriage  frame,  one  on 
each  side  of  the  carriage.  These  rollers 
were  turned  by  hand  by  means  of  drill 
.steels  through  holes  drilled  at  right  angles 
near  the  ends  of  the  rollers.  The  quarry 
bar  was  so  set  on  the  jack  arms  of  the  out- 
riggers that  the  drillers  worked  on  the  out- 


per  cent  of  the  time  actually  spent  with  the 
machines.  This  is  due  not  only  to  the  delay 
in  setting  up,  but  to  the  time  lost  in  shift- 
ing the  tripod  to  "follow  the  hole."  It  can 
be  readily  seen  that  practically  all  of  this 
lost  time  is  eliminated  in  the  case  of  the 
drill  carriage,  where  the  drill  supports  are 
rigid  and  the  drills  may  be  shifted  accu- 
rately and  expeditiously  with  a  minimum 
of  labor. 

After  the  drill  carriage  had  got  a  good 
start  a  powder  crew  was  sent  in  from  the 
west  portal  and  the  benches  blasted  well 
ahead  of  the  steam  shovel.  By  this  method 
the  shovel,  a  model  41  Marion,  never  had  to 
back  up  for  shooting,  full  time  being  spent 
in  excavation.  Five  to  six  hundred  cars 
of  muck  were  usually  handled  per  day  of 
two  10-hr.  shifts.  This  aggregated  1200 
to  1500  cu.  yd.  of  loose  material,  or  about 
700  to  1000  cu.  yd.  solid.  The  linear  prog- 
ress of  the  shovel  sometimes  exceeded  600 
ft.  per  week  where  there  was  nothing  but 
bench  excavation  removed.  Fig.  21  shows 
che  shovel  working  in  the  standard  bench 
section. 

The  yardage  price  received  for  the 
crushed  stone  at  the  west  portal  crushing 
plant,  all  of  which  was  sold  except  that  re- 
quired for  the  company's  tunnel  and  rail- 
road purposes,  was  more  than  sufficient  to 
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cover  the  yardage  cost  of  drilling,  blasting, 
powder,  mucking,  transporting,  crushing, 
marketing,  power,  supplies  and  overhead 
charges  in  the  case  of  the  bench  excava- 
tion. This  unusual  economy,  of  course,  was 
not  entirely  due  to  the  bench  drill  carriage. 
As  the  bench  was  already  somewhat  shaken 
and  very  much  exposed,  it  required  com- 
paratively little  drilling  and  powder  to 
break  it.  The  mucking  conditions  were  as 
nearly  ideal  for  a  tunnel  as  one  could  ever 
hope  for.  Then,  too,  the  price  of  stone  was 
high — 70  to  75  cents  per  net  ton.  On  the 
other  hand,  had  it  not  been  for  the  drill 
carriage  there  is  no  doubt  but  that  the  cost 
of  drilling  would  have  been  very  excessive 
and  the  progress  heart-breakingly  slow. 

The  writer  considers  the  bench  drill  car- 
riage not  only  the  most  unique  feature  in 
the  Mount  Royal  tunnel  excavation  equip- 
ment, but  by  all  odds  the  greatest  money 
saver  in  comparison  with  the  amount  in- 
volved. 

The  Trimming  Carriage 

The  final  trimming  of  the  tunnel  section, 
preparatory  to  lining,  is  too  often  a  very 
measurable  percentage  of  the  total  cost  of 
any  tunnel  excavation.  There  are  many 
cases  where  the  cost  of  trimming,  added  to 
the  cost  of  extra  concrete  and  packing  re- 
quired to  fill  in  cavities  left  by  falls  and 
careless  or  inaccurate  excavation,  has  ex- 
ceeded the  actual  "first  cost  of  excavation. 
For  some  reason  this  is  an  item  very  often 
overlooked  by  a  contractor,  especially  if  he 
is  not  thoroughly  experienced  in  making  up 
his  bids  for  tunnel  work. 

This  was  one  of  the  very  important  fac- 
tors in  determining  the  system  finally 
adopted  for  excavating  the  Mount  Royal 
tunnel.  While  the  blasting  in  the  heading 
was  necessarily  quite  heavy,  this  heading 
was  in  the  center  of  the  tunnel  and  along 
its  subgrade.  All  blasting  immediately  ad- 
joining the  actual  perimeter  of  the  finished 
tunnel  excavation  was  very  light,  and  all 
outside  holes  were  drilled  practically  paral- 
lel to  the  face  of  the  tunnel  walls  and  roof. 
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1        1    .--IhrVll.,    WDKKING    IN    STANDARD    BENCH     BEHIND    DRILL    CARRIAGE,    LOADED    600    MUCK 
CARS  WITH  1500  CUBIC  YARDS  OF  LOOSE  MATERIAL  PER  DAY  OF  TWO  TEN-HOUR  SHIFTS 


This  not  only  resulted  in  remarkably  cheap 
excavation,  but  enabled  the  tunnel  to  be 
driven  very  close  to  the  theoretical  neat 
line  of  excavation,  and,  as  the  blasting  was 
light,  the  surrounding  ground  was  hardly 
shattered  at  all.  The  scaling,  therefore,  was 
simple  and  expeditious,  and  in  spite  of  the 
broken  and  uneven  character  of  the  ground, 
serious  falls  were  very  rare.  The  actual 
overbreak  averaged  less  than  5  per  cent,  and 
the  amount  of  trimming  was  comparatively 
small  and  very  conveniently  located  for  its 
economical  removal,  only  heavy  trimming 
being  in  the  lower  corners  of  the  tunnel 
cross-section. 

This  trimming,  if  such  it  may  be  called, 
was  left  because  in  places  the  bench  was  so 
high  that  the  line  holes  could  not  be  drilled 


20— EACH    BENCH    DRILL    CARRIAGE,    A    HEAVY    TRAVELER    30    FEET    LONG.    CARRIED    FRPM    EIGHT    TO 
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to  subgrade — at  least  without  bending  the 
steel,  which  was  not  practical  under  the 
circumstances.  With  the  line  holes  not 
down  to  subgrade,  the  breaking  holes  could 
not  break  the  rock  back  to  the  neat  line, 
thus  leaving  a  very  appreciable  toe  of  rock 
along  the  sides  in  many  places. 

The  trimming  on  the  sides  of  the  tunnel 
was  insignificant,  except  where  the  hitch 
was  required  for  the  arch.  Here,  while 
there  was  a  general  difference  in  line  of 
about  18  in.  between  the  haunch  and  the 
sides  of  the  tunnel  below,  the  shoulder  had 
to  be  squared  up  to  give  a  firm  and  reliable 
bearing  for  the  masonry.  This  hitch  com- 
monly occurs  about  10  ft.  above  subgrade, 
but  there  was  no  effort  made  to  have  this 
line  uniform.  The  hitch  was  cut  wherever 
it  happened  to  come,  its  elevation  some- 
times ranging  from  nearly  subgrade  to  the 
actual  springing  line  of  the  arch,  in  the 
same  form  section.  In  Fig.  22  the  men  may 
be  seen  drilling  for  the  hitch  on  each  side 
of  the  drill  carriage,  at  about  its  normal 
elevation. 

Hand  Drills  for  Trimming  ' 

The  roof  trimming  was  unimportant,  ex- 
cept where  the  general  elevation  had  to  be 
raised  owing  to  the  development  of  the 
ground  when  fully  exposed,  making  a 
heavier  arch  advisable  than  was  at  first 
thought  necessary.  Nowhere,  however,  was 
this  trimming  heavier  than  to  require  pneu- 
matic hand  drills  for  its  removal. 

The  trimming  drill  carriage  (Fig.  22)  is 
very  similar  in  construction  to  the  bench 
carriage  except  that  it  is  only  20  ft.  long 
instead  of  30  ft.  In  fact,  much  of  the  ma- 
terial used  in  its  construction  came  from 
one  of  the  bench  drill  carriages.  It  con- 
sists of  two  side  trusses,  20  ft.  long,  trav- 
eling on  six  double-flanged  wheels.  As  in 
the  former  carriages  these  trusses  are  so 
spaced  as  to  permit  the  passage  of  a  train 
of  tunnel  cars,  both  for  muck  and  concret- 
ing materials.  Immediately  above  the 
track  is  a  platform  for  storage  and  repairs. 
In  this  carriage,  however,  the  outriggers 
with  their  quarry  bars  and  heavy  drilling 
equipment  are  at  the  bottom,  where  the 
only  heavy  drilling  occurs.    The  outriggers 


112 


ENGINEERING     RECORD 


Vol.  73,  No.  4 


are  attached  to  the  frame  of  the  carriage 
and  are  operated  very  like  those  already 
described,  except  that,  since  they  are 
shorter  and  lighter,  no  winding  rolls  are 
provided. 

Platforms  Adjustable 

On  about  the  level  of  the  repair  deck  are 
side  platforms  carrying  the  men  who  drill 
for  the  hitch  of  the  arch.  Th«;se  platforms 
extend  the  whole  length  of  the  carriage,  on 
either  side,  and  have  a  lateral  adjustment 
which  enables  them  to  be  drawn  in  when 
moving  the  carriage  and  extended  when 
desired  to  fit  any  irregularity  of  the  tun- 
nel wall.  The  top  deck,  where  the  driller 
stands  who  scales  and  trims  the  tunnel  roof 
and  haunches,  also  has  wings,  bracketed  out 
on  either  side  to  enable  him  to  reach  any 
part  of  the  roof.  As  these  wings  are,  how- 
ever, considerably  narrower  than  the  tunnel 
section  at  that  height,  no  lateral  adjustment 
is  required. 

All  drills  used  on  this  carriage  are  self- 


may  be  particularly  appreciated  from  the 
fact  that  the  cost  of  trimming,  including 
squaring  up  the  hitch  and  removing  the 
debris  ready  for  the  concrete  form  car- 
riages, adds  less  than  5  cents  to  the  yard- 
age cost  of  the  tunnel  excavation. 

Conclusion 

In  concluding  this  series  of  articles  there 
is  little  to  add  to  what  has  already  been 
said.  The  use  of  tunnel  drill  carriages  must 
depend  upon  each  tunnel  which  comes  under 
consideration.  In  general,  they  are  serv- 
iceable and  economical,  lending  much  to 
the  accuracy  of  line,  regularity  and  rapidity 
of  progress,  and  saving  much  wear  and  tear 
on  both  men  and  equipment.  If  certain 
systems  of  excavation  are  adopted,  or  if 
the  ground  is  particularly  bad,  they  become 
impractical.  Where  the  tunnel  is  very 
short  or  very  much  subdivided  they  might 
add  unduly  to  the  plant  charge  or  have  no 
opportunity  for  systematic  and  continuous 
operation.       Tt    is    absurd    to    try    to    lay 


directly  in  charge  of  the  construction  work. 
Most  important,  however,  for  the  success 
of  this  work,  where  so  much  originality  has 
been  required,  has  been  the  absolute  confi- 
dence and  co-operation  of  the  company's 
principals.  Sir  William  Mackenzie,  presi- 
dent, and  Sir  Donald  Mann,  vice-president, 
of  Mackenzie,  Mann  &  Company,  Ltd.  This 
was  particularly  so  of  Sir  Donald  Mann, 
who  is  more  directly  responsible  for  all  the 
construction  work,  not  only  that  of  Mac- 
kenzie, Mann  &  Company,  Ltd.,  but  also 
that  of  the  Mount  Royal  Tunnel  &  Terminal 
Company,  Ltd.,  and  the  Canadian  Northern 
Railway,  which  they  also  control.  This  co- 
operation enabled  advantages  to  be  taken 
of  conditions  as  they  arose  and  made  pos- 
sible many  economies  that  cannot  usually 
be  effected  on  ordinary  contract  work. 


22. IN    TRIMMING    CARRIAGE   OUTRIGGERS    WITH    THEIR    HEAVY    DRILLING    EQUIPMENT    ARE    AT    BOT- 
TOM;  MEN  ON   PLATFORMS  AT  SIDES  ARE  DRILLING   HITCH  FOR  ARCH  LINING  SUPPORT 


rotating  pneumatic  hand  drills  except  those 
mounted  on  the  quarry  bars  at  the  bottom, 
where  the  standard  piston  drills  are  used. 

As  in  the  case  of  the  bench  drill  carriage, 
water  is  provided  for  drills  at  the  carriage, 
and  the  heavy  drilling  equipment,  once 
mounted,  remains  undisturbed  on  its  bar 
from  move  to  move.  With  this  carriage  the 
blasting  is  carried  immediately  behind  the 
drill  carriage  as  it  progresses,  but  as  it  is 
very  light  it  seldom  obstructs  the  track  for 
more  than  a  few  minutes,  and  causes  no 
particular  damage. 

Aside  from  the  usual  advantages  common 
to  all  drill  carriages,  the  main  value  of  this 
carriage  is  its  lightness  and  ease  of  move- 
ment from  place  to  place  as  it  proceeds 
down  the' tunnel.  Of  course,  it  is  .self-evi- 
dent that  in  this  case  the  usual  laborious 
.scaffolding  required  in  ordinary  trimming 
operations  is  eliminated.  The  danger  to 
workmen  from  hurriedly  and  often  care- 
lessly erected  scaffolding  is  also  eliminated, 
and  it  is  a  noteworthy  fact  that  a  man 
works  faster  and  more  effectively  where  he 
has  a  sense  of  security  and  is  entirely 
familiar  with  his  immediate  surroundings. 

It  has  been  noted  that  the  amount  of 
trimming  actually  required  is  small.    This 


down  hard  and  fast  rules  or  to  say  that 
they  are  universally  advisable.  It  is  equally 
absurd  for  an  engineer,  if  he  is  acquainted 
with  their  use,  to  fail  to  take  advantage  of 
their  economic  possibilities  where  the  op- 
portunities exist  for  their  operation.  This 
is  especially  so  where  the  tunnel  is  long  and 
the  time  of  completion  is  important. 
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Proposes  Numerical  .Rating 
of  Woods  for  Ties 

Would  Develop  Standard  Table  of  All  Species 

According    to     Mechanical     Properties — 

Urges  More  Attention  to  Seasoning 

DISCUSSING  woods  suitable  for  cross- 
ties  R.  Van  Metre,  at  the  convention  of 
the  American  Wood  Preservers'  Associa- 
tion in  Chicago  this  week,  mentioned  a 
rating  system  on  which  the  U.  S.  Forest 
Products  Laboratory  has  been  working,  and 
presented  a  table  of  relative  values  of  tim- 
bers for  tie  purposes,  based  on  tests  made 
at  the  laboratory.  He  suggested  the  de- 
sirability of  developing  a  standard  table  of 
this  sort  to  include  every  species  available, 
based  on  a  large  number  of  tests.  He  also 
urged  that  more  consideration  be  given  to 
the  matter  of  seasoning,  which,  he  said, 
would  make  so-called  softwoods  serviceable 
and  conserve  the  supply  of  red  oaks.  These 
notes  are  taken  from  his  paper. 

Value  of  Woods  for  Ties 

In  considering  the  value  of  any  species 
for  a  tie,  aside  from  the  natural  durability 
and  its  capacity  for  treatment,  there  are 
three  points  of  importance:  (1)  That  it  be 
sufficiently  strong  to  withstand  the  ordi- 
nary strains  due  to  center  binding,  etc.; 
(2)  that  it  be  sufficiently  dense  to  resist 
spike  pulling  and  lateral  pressure  on  spikes, 
and  (3)  that  it  be  sufficiently  hard  to  have 
a  proper  resistance  to  rail  wear. 

It  is  desirable  that  some  classification  of 
the  mechanical  suitability  of  the  different 
species  as  ties  be  established  from  a  com- 
parison of  their  mechanical  properties. 
The  Forest  Products  Laboratory  has  been 
working  on  this,  and  has  suggested  the 
practicability  of  basing  a  classification  upon 
a  composite  figure  involving  the  following 
mechanical  properties: 

1.  Static  bending. 

a.  Modulus  of  rupture. 

b.  Fiber  stress  at  elastic  limit. 

2.  Impact  bending. 

a.  Fiber  stress  at  elastic  limit. 

3.  Compression  parallel  to  grain. 

a.  Maximum  crushing  strength. 

b.  Fiber  stress  at  elastic  limit. 

4.  Compression  perpendicular  to  grain. 
a.  Fiber  stress  at  elastic  limit. 

5.  Hardness. 

a.  End  hardness. 

b.  Side  hardness. 

Such  a  method,  using  the  results  secured 
in  the  many  thousands  of  tests  conducted 
at  the  laboratory  on  small  clear  specimens, 
and  combining  the  data  on  a  basis  which 
would  seem  to  give  to  the  different  prop- 
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erties  a  proper  and  reasonable  weight  in 
the  composite  figure,  would  result  in  the 
accompanying  classification  of  some  well 
known  species.  The  figures  given  are  for 
average  forest-grown  material,  and  indi- 
vidual pieces  of  any  of  the  species  may 
vary  as  much  as  30  per  cent  above  or  below 
the  average. 


Timbers  Arhanqed  in  Ordek  op  Their  M-echanical 
Value  as  Ties 

Average 
composite 

No.         Species  value 

1  Black  locust 1666 

2  Sugar    maple 1140 

3  White  oak. 1050 

4  Red   oak 972 

5  Beech   955 

6  Longleaf   pine 914 

7  Red  gum 825 

8  Shortleaf  pine 800 

9  Western  larch 790 

10  Tamarack 740 

11  Eastern  hemlock 700 

12  White  flr 610 

13  Lodgepole  pine 590 

14  Western  yellow  pine 560 

15  Northern  white  cedar 420 


The  idea  of  attempting  to  develop  a 
standard  table  of  this  kind  based  on  a 
large  number  of  mechanical  tests  is  worthy 
of  careful  consideration.  It  can  be  en- 
larged to  include  every  species  which  is 
available  in  sufficient  quantities,  and  would 
be  of  considerable  value  to  anyone  facing 
the  situation  caused  by  the  decreasing 
supply  of  oaks. 

Control  of  Seasoning  Important 

In  addition  to  the  mechanical  properties, 
an  important  factor  in  determining  the 
suitability  of  any  species  as  tie  material,  is 
the  question  of  how  a  wood  undergoes  sea- 
soning. A  few  years  ago  the  specifications 
of  many  of  the  roads  required  that  ties  be 
winter-cut,  but  in  most  cases  this  require- 
ment has  been  eliminated  or  entirely 
ignored.  If  that  requirement  had  been 
rigidly  insisted  on,  with  regard  to  the  so- 
called  softwoods,  such  truly  serviceable 
woods  as  beech,  gum,  the  maples,  birch  and 
elm,  would  probably  be  standing  favorably 
with  the  red-oak  group,  instead  of  having 
yet  to  prove  their  merit.  Summer-cut  ties 
of  these  species  are  subject  to  severe  check- 
ing and  deterioration  by  incipient  decay 
before  treatment  that  winter-cut  ties  es- 
cape to  a  great  extent. 

The  solution  of  the  problem  of  handling 
these  softwoods  is  simple  in  theory,  though 
more  difficult  in  practical  operation.  It  re- 
quires two  things :  Rigid  restriction  of  the 
cutting  period  to  the  months  between  Oct. 
1  and  March  1,  and  the  proper  piling  of  ties 
for  seasoning  at  every  stage  from  the 
woods  to  river  bank  or  right-of-way  to  the 
treating  plant  yard.  Unfavorable  results 
from  treated  ties  made  of  these  woods  can 
usually  be  traced  to  failure  to  observe  these 
precautions. 

It  is  generally  conceded  that  red  oak  is 
the  very  best  wood  for  ties.  It  is  strong, 
easy  to  treat,  easy  to  handle  to  avoid  de- 
terioration before  treatment,  hard  to  resist 
rail  cutting  and  spike  pulling.  For  these 
reasons  all  concerned  would  gladly  limit 
their  operations  in  treating  ties  to  this 
wood,  if  there  were  sufficient  timber  avail- 
able to  supply  the  demand.  But  the  red 
oaks  for  ties  are  fast  going  the  way  of  the 
white  oaks.  The  so-called  inferior  woods 
must  make  up  the  shortage,  and  of  these, 
the  timber  supply  and  rate  of  growth  will 
take  care  of  the  demand  for  many  years. 

It  is  not  too  early  to  begin  to  conserve 
the  supply  of  red  oaks  for  future  use  in 
track   where  the  service  is   severe.    This 


can  be  accomplished  by  letting  down  the 
bars  to  other  woods  on  their  merits  as 
proved  in  the  test  tracks  maintained  by 
most  large  roads  that  are  most  earnest  in 
their  efforts  to  determine  each  wood's  value 
as  tie  material.  It  is  only  a  matter  of 
time  when  every  wood  having  the  requisite 


mechanical  properties  will  be  used  for  ties. 
That  time  will  come  when  the  producers 
and  consumers  of  ties  will  co-operate  to 
control  the  period  of  cutting  and  method  of 
seasoning,  so  that  ties  will  reach  the  treat- 
ing plant  with  their  natural  condition  un- 
impaired by  checking  and  incipient  decay. 


Stresses  in  50-Ton  Steel  Derrick  Reduced  by 
Elimination  of  Goosenecks 

Easy  Swinging  Secured  by  Transferring  Stress  from  Boom  Line  to 
Mast  Below  Stiffleg  Connection — Rocker  Arm  Is  Feature  of  Boom  End 


THE  UNDESIRABLE  bending  moments 
which  have  to  be  considered  in  the  de- 
sign of  the  stifflegs  and  goosenecks  of  der- 
ricks as  ordinarily  constructed  were  entirely 
avoided  in  the  case  of  a  50-ton  steel  stiffleg 
derrick  of  recent  construction.  This  was 
accomplished  by  the  development  of  a  cast- 
steel  head  which  takes  the  place  of  goose- 
necks and  directs  the  stresses  in  the  stifflegs 


which  secures  the  boom-line  link  to  the 
gudgeon  pin,  to  insure  freedom  of  action. 
The  boom-line  link  is  cast  steel,  of  I-section, 
curved  to  clear  the  head  and  allow  for  free 
swinging  at  low  boom. 

Rocker  Arm  Gives  Added  Headroom 

A  further  unusual  feature  embodied  in 
this    derrick    is    the    arrangement    which 


FIFTY-TON   DERRICK   DESIGNED  TO  ALLOW  AXIAL  STRESSES   ONLY    IN    EVERY    MEMBER 


along    lines    coincident    with    their    longi- 
tudinal axes. 

One  of  the  accompanying  illustrations 
shows  a  sectional  view  of  this  head,  to- 
gether with  the  terminal  of  the  mast  and 
stiffleg,  the  gudgeon  pin,  and  the  link  lead- 
ing to  the  boom  line.  It  will  be  noted  that 
the  axis  of  the  stiffleg  and  that  of  the  mast 
intersect  exactly  in  the  center  of  the  open- 
ing in  the  top  of  the  steel  head  through 
which  passes  the  gudgeon  pin.  This  gives  a 
direct  application  of  stresses  not  only  in  the 
stifflegs  but  in  the  head  as  well. 

Another  important  feature,  but  one  not 
so  apparent,  is  the  arrangement  whereby 
the  vertical  stresses  resulting  from  tension 
in  the  boom  line  at  low  boom  are  trans- 
mitted directly  through  the  gudgeon  pin  to 
the  mast  without  in  any  way  reacting  upon 
the  steel  head  or  influencing  the  moment  re- 
quired to  swing  the  boom  in  a  horizontal 
plane  at  full  load.  This  is  accomplished  by 
articulating  the  boom-line  link  with  the 
gudgeon  pin  by  means  of  the  semi-circular 
recess  at  the  upper  extremity  of  the  latter, 
and  the  introduction  of  a  heavy  bridge,  or 
key,  of  rectangular  cross-section,  which 
passes  through  the  mast  and  the  lower  end 
of  the  gudgeon  pin,  securing  the  one  to  the 
other.  A  small  space,  about  %  in.,  is  pro- 
vided between  the  steel  head  and  the  clevis 


forms  the  junction  of  the  outer  end  of  the 
boom,  the  boom  line  and  the  fall  line.  It  is 
a  rocker  arm  built  of  two  pieces  of  heavy 
15-in.  channel  5  ft.  long,  set  back  to  back 
15  in.  apart  and  riveted  to  a  cover  plate  of 
%-in.  sheet  steel.  This  rocker  arm  is  pro- 
vided with  three  pins  passing  through  it 
transversely,  one  at  either  end  and  one 
located  about  three-quarters  of  the  way  be- 
tween these  two.  The  last-mentioned  pin 
hinges  the  rocker  arm.  to  the  end  of  the 
boom,  the  longer  end  of  the  rocker  arm 
pointing  upward  and  toward  the  mast  of 
the  derrick  and  the  short  end  projecting 
beyond  the  end  of  the  boom.  The  shorter 
end  supports  the  upper  sheave  block  of  the 
fall  line,  and  the  boom-line  sheave  block 
connects  to  the  long  end.  When  the  derrick 
is  loaded  the  rocker  arm  assumes  a  position 
which  establishes  equilibrium  and  directs 
the  stress  in  the  boom  along  the  line  of  its 
longitudinal  axis,  whether  at  high  or  low 
boom.  Obviously  this  feature  accomplishes 
nothing  more  than  would  two  bails,  or 
bridles,  but  it  is  much  cheaper  for  heavy 
duty,  and  is  accompanied  by  much  less  loss 
of  headroom  than  attends  the  use  of  bridles. 
The  derrick  consists  of  a  48-ft.  boom, 
41-ft.  mast  and  58-ft.  stifflegs.  The  mast, 
stifflegs  and  boom  were  built  of  6  x  6-in. 
angles,  9/16  in.,  %  in.  and  7/16  in.  thick. 
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ROCKER  ARM   IS  MUCH  SHORTER  THAN   BRIDLE  OF 
SAME   STRENGTH 

in  the  order  named.  The  lacing  is  2y2-inJ 
and  3-in.  angles,  double-riveted.  The 
gudgeon  pin  is  9  in.  in  diameter.  The  der- 
rick was  located  on  existing  concrete  walls, 
which  largely  determined  its  general  dimen- 
sions, and  for  this  reason  also  it  has  no 
sills.  The  back  end  of  each  stiffleg  was 
secured  to  the  concrete  by  being  pin-con- 
nected to  two  straps,  each  1  in.  thick  and 
8  in.  wide,  extending  16  ft.  into  the  concrete 
in  a  direction  exactly  in  alignment  with  the 
axis  of  the  stiffleg.  These  straps  or  bars 
were  reinforced  at  their  upper  extremities 
80  as  to  provide  for  pinning  without  loss  of 
effective  cross-section. 

The  rigging  consisted  of  nineteen  parts 
of  %-in.  boom  line  and  sixteen  parts  of 
fall  line  of  the  same  diameter.  The  boom 
line  was  led  into  the  mast  near  the  top  and 
thence  down  to  the  hoist.    The  load  line  was 


led  down  the  inside  of  the  boom  to  the  foot 
of  the  mast  to  protect  the  derrick  against 
the  possibility  of  a  careless  operator  lower- 
ing his  boom  against  his  load  line  and  part- 
ing it.  The  load  line,  due  to  the  consider- 
able distance  through  which  loads  were 
handled,  was  more  than  2000  ft.  long.  The 
derrick  was  provided  with  a  bullwheel  14  ft. 
in  diameter,  and  its  operation  was  so  free 
that  it  was  swung  with  ease  by  a  %-in. 
cable,  even  when  loaded.  Power  was  sup- 
plied by  an  8  X  10-in.  three-drum,  extra- 
heavy  hoist. 

Low  Unit  Stresses  Adopted 

The  unit  stress  taken  was  approximately 
10,000  lb.  per  square  inch  throughout,  ex- 
cept the  riveting,  which  was  taken  at  8000 
lb.  per  square  inch.  In  determining  the 
stress  in  pins,  that  resulting  from  bending 
moments  was  in  all  cases  considered,  and 
applied  whenever  it  exceeded  shear. 

The  derrick  was  built  by  the  Great  Falls 
Power  Company  to  lower  machinery  to  the 
power  house  of  its  new  90,000-hp.  hydroelec- 
tric development  at  Great  Falls,  Mont.  It 
was  designed  and  its  construction  super- 
vised by  M.  T.  Thompson,  assistant  superin- 
tendent during  construction  of  that  develop- 
ment. The  steel  was  sheared  and  punched 
in  a  small  shop  within  12  miles  of  the 
job,  while  the  rest  of  the  work  was  done 
in  the  company's  field  shop,  even  to  the 
manufacture  of  the  sheave  blocks. 


To  Popularize  Geology  the  U.  S.  Ge- 
ological Survey  has  printed  on  the  backs 
of  several  of  its  topographic  maps  non- 
technical descriptions  of  the  physical  fea- 
tures of  the  area  mapped,  and  of  their 
origin.  That  the  general  public  appreciates 
these  descriptions,  states  a  bulletin  issued 
by  the  Survey,  is  shown  by  the  increased 
demands  for  the  maps.  Consequently,  such 
matter  is  to  be  published  for  the  map  of 
the  Crater  Lake  National  Park,  Oregon; 
the  Bright  Angel  area  in  the  Grand  Can- 
yon of  Arizona;  the  Delaware  Water  Gap, 
and  other  areas.  The  work  involves  com- 
paratively little  expense. 


xj 

-^     ^ 

o  o 

o 

/X 

0 

/       \ 

o  o   / 

* 

o  / 

Section  aa 


SECTION  BB 


ASSEMBLED   VIEW 


DETAILS  INSURE  AXIAL  STRESS  IN   MAST  AND  STIFFLEGS    AND    MAKE    SWINGING    EASY 


Wood-Block  Flooring  Said  to 
Have  Proved  Its  Worth 

C.    H.    Teesdale    Tells    American    Wood    Pre- 
servers' Association  of  Favorable  Reports 
Received  from  Many  Users  of  the  Blocks 

IT  IS  ONLY  a  few  years  that  creosoted 
wood  blocks  have  been  used  for  the  floor- 
ing of  factories,  warehouses  and  other 
buildings.  Yet  they  have  already  proved 
their  worth,  judging  from  information  pre- 
sented at  the  wood  preservers'  convention 
in  Chicago  this  week  by  C.  H.  Teesdale  of 
the  U.  S.  Forest  Products  Laboratory.  Mr. 
Teesdale  has  summed  up  and  tabulated  the 
answers  to  questions  submitted  to  a  large 
number  of  users  of  wood-block  flooring,  as 
well  as  the  manufacturers  of  the  creosoted 
blocks.  His  summarizing  of  the  data  re- 
ceived is  as  follows : 

Few    Cases    Where    Trouble 
Has  Developed 

The  results  of  this  investigation  indi- 
cate that  treated  wood  block  makes  a  de- 
sirable type  of  flooring  for  many  purposes, 
and  it  is  likely  that  its  use  for  interior 
work  will  increase.  Since  its  large  use  for 
these  purposes  is  just  beginning,  one  might 
expect  that  unforeseen  trouble  would  de- 
velop. The  records  of  160  floors  indicate, 
however,  that  serious  trouble  has  developed 
in  a  very  low  percentage  of  cases. 

Most  of  the  trouble  has  come  from 
shrinkage  or  expansion  of  the  blocks.  To 
prevent  these  troubles  it  is  necessary  to 
study  each  case  where  blocks  are  to  be 
laid,  and  to  treat  the  blocks  accordingly. 
For  dry  situations  the  blocks  should  be 
well  seasoned  before  treatment  and  laid 
in  the  floor  while  thoroughly  dry.  In 
wet  or  alternately  wet  and  dry  situations 
dry  blocks  would  give  expansion  trouble, 
hence  the  timber  should  be  green  or  only 
semi-air-dry  when  laid.  Even  dry  interiors 
are  liable  to  be  accidentally  subjected  to 
water,  however ;  hence  it  would  seem  desir- 
able as  a  rule  to  use  bituminous  fillers  in- 
stead of  sand  filler. 

Sand  cushions  were  probably  a  source  of 
trouble  in  several  cases.  If  there  is  any 
vibration,  or  if  the  sand  is  at  all  liable  to 
shift,  abituminous  or  cement  grout  cushion 
is  to  be  preferred.  Sand  cushions  are  also 
liable  to  cause  uneven  floors  if  the  blocks 
shrink,  and  it  seems  likely  that  many  cases 
of  shrinking  would  not  give  serious  trouble 
where  bituminous  filler  and  bituminous  or 
cement  grout  cushions  are  used. 

Bleeding  caused  very  little  trouble.  In 
dry  and  very  warm  situations,  where  it  is 
most  likely  to  occur,  it  would  be  desirable 
to  consider  carefully  the  method  of  treat- 
ing and  handling  the  blocks  in  order  to 
avoid  objectionable  bleeding. 

Wood  Blocks  Not  Always  Suitable 

In  a  few  cases  it  seems  likely  that  wood 
block  should  not  be  used.  For  example,  it 
should  not  be  used  where  butter  or  tobacco 
products  are  stored.  In  some  foundries, 
where  hot  castings  are  thrown  upon  the 
floor,  the  blocks  have  burned  through  to  the 
foundation.  Wood  blocks  may  be  objection- 
able where  the  soiling  or  staining  of  cer- 
tain classes  of  merchandise  would  lower 
the  value,  and  in  one  case  where  used  in 
a  tennis  court  wood  blocks  were  a  failure 
and  had  to  be  removed. 

Wood  block  has  been  found  to  be  very 
satisfactory  in  many  cases  where  heavj' 
castings  are  thrown  about  or  where  heavy 
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trucks  are  moved,  and  it  is  liked  by  work- 
men because  it  is  warm  and  easy  on  their 
feet. 

The  replies  from  the  users  of  wood-block 
flooring  indicate  quite  strongly  that  when 
new  wood-block  floors  are  to  be  laid  a  care- 
ful investigation  of  all  the  conditions  ex- 
isting or  likely  to  develop  should  be  made 
by  the  manufacturer.  The  method  of  treat- 
ment and  construction  of  the  floor  should 
then  be  adapted  to  the  special  conditions 
found.  If  this  is  not  done  many  cases  of 
dissatisfaction  are  very  liable  to  develop. 


Five  Schemes  Considered  for  Power  Develop- 
ment at  Kananaskis  Falls,  Alberta 

Part  2— Type  of  Canal  Lining  Carefully  Studied— Power  House 
Built  Mainly  Below  Ground  Surface  to  Lessen  Vibratory  Effects 

By  HAROLD  S.  JOHNSTON 
Banff,  Alberta,  Canadm 


Santa  Barbara  Has  Subter- 
ranean Storage  Reservoir 

Tunnel  Running  2  Miles  Into  Hill  Has,  Near 

Portal,  Watertight  Bulkhead  Through  Which 

Passes  8-Inch  Pipe  with  Valve 

THE  CITY  of  Santa  Barbara,  Cal.,  has, 
as  part  of  its  water-supply  system,  a 
natural  underground  reservoir,  tapped  by 
what  is  known  as  the  Cold  Springs  Canyon 


THE  TYPE  of  canal  lining  for  the 
Kananaskis  Falls  plant  was  carefully 
considered,  four  methods  being  proposed 
and  studied.  The  power  house  was  built 
mainly  below  ground  level,  principally  to 
shorten  the  turbine  shaft  length  and  lessen 
vibratory  effects. 

Canal  Location 
The  location  of  the  canal  was  decided  by 
the  sinking  of  test  pits.  Rock  outcropped 
from  the  Kananaskis  River  to  the  eastern 
edge  of  contour  4165.  Beyond  this  the 
rock  dropped  off  abruptly  to  between  El. 
4140   and    El.    4137.     Therefore   El.   4140 


canal  is  670  ft.,  the  last  60  ft.  of  which  is 
constructed  on  a  curve  to  join  the  forebay 
perpendicularly. 

Four  methods  were  proposed  for  lining 
the  canal,  due  consideration  being  given 
to  the  fact  that  the  sloping  bank  of  the 
river  was  but  a  short  distance  away  and 
the  formation  was  mainly  sand  and  gravel. 
The  four  were  a  gravity-section  concrete 
wall;  a  vertical-section  reinforced-concrete 
counterfort  wall,  a  sloping-section  rein- 
forced-concrete  counterfort  wall,  and  a  4-in. 
lining  of  plain  concrete  laid  on  12  in.  of  nig- 
gerhead  riprap.  The  writer  favored  the 
third  method  for  its  efficiency,  permanent 
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POWEB  HOUSE  BUILT  MOSTLY  BELOW  GROUND  SURFACE  TO   SHORTEN   TURBINE  SHAFT  LENGTH  AND  LESSEN   VIBRATORY  EFFECTS 


Tunnel.  This  tunnel,  built  nearly  twenty 
years  ago,  is  about  5  x  7  ft.  in  section  and 
penetrates  some  2  miles  into  the  hill 
through  sandstone  and  shale  of  usually  ver- 
tical strata.  The  tunnel  has  a  rubble- 
masonry,  watertight  bulkhead  about  2000 
ft.  from  the  portal,  and  through  this  bulk- 
head passes  an  8-in.  pipe  which  conveys 
water  from  the  underground  supply  to  the 
city  reservoirs. 

A  valve  in  this  pipe  line  near  the  outer 
face  of  the  bulkhead  is  closed  in  the  fall 
of  the  year  when  the  city  no  longer  has  im- 
mediate need  for  water  from  this  source, 
and  during  the  winter  the  pressure  behind 
the  bulkhead  rises  rapidly.  In  the  spring 
of  the  year  a  flow  of  60  miner's  inches  can 
be  drawn  from  the  tunnel  for  a  period  of 
three  months.  It  is  estimated  that  the 
storage  capacity  tapped  by  this  tunnel  is 
45,000,000  gal.,  in  addition  to  the  natural 
flow  of  from  25  to  30  miner's  inches.  The 
flow  from  the  tunnel  in  the  summer  season 
continues  to  be  25  to  30  miner's  inches  after 
the  capacity  of  the  reservoir  has  been  ex- 
hausted, and  it  has  been  found  that  the 
normal  summer  flow  from  the  tunnel  can 
be  drawn  off  through  the  winter  without 
decreasing  the  total  quantity  of  stored 
water  available  for  the  following  dry  sea- 
son. 


was  assumed  as  the  bottom  of  the  canal. 
Where  the  rock  surface  dropped  naturally 
below  this  level,  all  dirt  was  cleaned  off 
and  backfilled  with  boulders  and  nigger- 
heads  to  El.  4140.  The  requirements  of 
design  were: 

That  ample  proportions  be  used  so  that 
under  the  most  abnormal  conditions  the 
velocity  of  the  water  should  not  exceed 
1%  ft.  per  second;  that  the  section 
through  dirt,  consisting  of  layers  of  gravel 
sand,  loam  and  clay,  should  be  lined  with 
concrete  on  a  slope;  that  the  section 
through  rock  should  be  unlined  and  have 
vertical  sides,  and  that  allowance  should 
be  made  in  the  section  for  the  roughness 
of  the  surface;  that  ice  pressure  should 
be  taken  care  of  by  putting  a  slope  of  2:1 
on  the  upper  section  of  the  lining,  from  El. 
4153  to  El.  4158,  and  that  access  should 
be  easy. 

Dimensions  of  Canal  Sections 

The  section  through  rock  was  made  72 
ft.  wide  with  the  bottom  elevation  at  El. 
4140,  and  through  dirt  it  was  made  50  ft. 
wide  at  the  bottom,  with  the  sides  sloping 
1:1  from  El.  4140  to  El.  4153,  and  2:1  from 
El.  4158,  the  crest  of  the  canal  wall.  Tran- 
sitions were  placed  between  the  vertical  and 
sloping  sections.     The  total  length  of  the 


economy   and   ease   of  construction.     The 
fourth  was  adopted. 

Opening  to  Take  Care  of  Ice 

In  the  wall  on  the  river  side,  adjacent 
to  the  head  works,  a  decked  opening  6  ft. 
wide  jyas  left  as  an  ice  run  to  clear  the 
intake  racks  and  keep  the  forebay  clear  of 
ice.  A  timber  runway  carries  the  ice  and 
debris  from  this  point  to  the  river.  The 
opening  is  closed  with  stoplogs. 

Operation  has  shown  that  the  lining  on 
the  river  side  is  leaking  considerably,  and 
steps  are  now  being  taken  to  remedy  this. 
It  has  also  become  clear  that  a  15- ft.  open- 
ing on  the  center  of  the  river  canal  wall 
would  have  been  most  serviceable  in  the 
removal  of  ice,  which  has  a  tendency  to 
become  very  thick  because  of  fluctuation's 
in  the  pond  level,  and  which  exerts  an  enor- 
mous pressure  on  the  canal  lining  in  spite 
of  its  slopes. 

Intake  and  Pressure  Tubes 

To  serve  two  main  units  and  the  exciter 
unit  two  pressure  tubes  were  provided, 
with  the  dimensions  so  arranged  that  the 
maximum  velocity  at  entrance  would  be  2 
ft.  Rfer  second,  and  the  maximum  velocity 
at  entrance  to  the  scroll  chambers  of  the 
turbines   6   ft.   per   second.     The   intakes 
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were,  therefore,  made  35  x  13  ft,  narrow- 
ing by  easy  smooth  curves  and  lines  to  a 
12  X  12-ft.  section  with  filleted  corners. 

To  support  the  upper  lining  at  the  curve 
upward  to  the  intake,  heavily  reinforced 
pillars  3  ft.  x  18  in.  in  the  shape  of  sharp- 
ended  ellipses,  pointing  upstream,  were 
placed  midway  in  each  tube,  and  the  shale 
in  which  the  tubes  were  built  was  grouted. 

Water  Control 

The  intakes  are  served  by  two  15-ft. 
openings  in  the  head  works.  The  usual 
style  of  racks  are  placed  in  front  of  these 
openings.  Back  of  the  racks  grooves  are 
left  for  stoplogs,  which  form  the  final  pro- 
tection to  the  intakes.  The  main  water 
control  is  effected  through  a  system  of  four 
Tainter  gates,  two  to  each  intake,  each  of 
which  swings  on  a  2-in.  steel  shaft  sup- 
ported by  eight  bearings,  which  are  sep- 
arately anchor-bolted  to  concrete  seats  at 
El.  4142.48.  The  gate  when  fully  up  swings 
to  rest  against  the  slope  of  the  back  grav- 
ity-section wall,  the  top  edge  of  the  gate 
entering  a  space  left  for  it  in  the  floor,  and 
chains  being  provided  to  tie  it  securely. 

Closure  between  the  face  lagging  of  the 
gate  and  the  concrete  side  walls  is  made 
by  an  8-in.  piece  of  %-in.  oil-tanned 
leather  attached  to  the  face  edge  by  a 
brass  bearing  plate  and  lag  screws.  The 
mechanism  for  the  operation  of  the  gates 
and  the  control  of  the  stoplogs  is  supplied 
by  two  double-drum  winches  attached  to 
the  columns.  Steel  cables  run  from  each 
of  these  winches  to  the  gate  through 
sheaves,  and  by  means  of  a  bridge  attach- 
ment to  the  gate  any  racking  in  raising  is 
avoided. 

Drainage  System  Provided 

A  drainage  system  is  provided  to  take 
care  of  any  leakage  through  the  gates  or 
the  stoplogs  when  they  are  down,  controlled 
by  flap  valves  operated  by  chains  from  the 
floor  of  the  head  works.  Sluice  gates  16 
in.  in  diameter  and  the  necessary  passage- 
ways are  also  provided  to  fill  the  pressure 
tubes  before  raising  the  Tainter  gates. 

A  warm  building  was  constructed  over 
the  intake  works  of  hollow  tile  plastered 
inside  and  out,  with  Fenestra  steel  arched 


window  sash.  The  roof  is  of  2  x  4-in.  tim- 
ber, on  edge  and  set  tight,  with  a  Johns- 
Manville  asbestos  three-ply  coating.  The 
front  wall  of  the  building  is  carried  on  a 
12-in  I-beam  and  a  12-in.  channel  at- 
tached to  beams  cantilevered  out  from  the 
piers.  This  allows  for  a  heavy  wooden 
door  to  be  hinged  from  the  bottom  of  the 
12-in.  wall-supporting  I-beam.  The  door 
projects  into  the  water,  to  keep  the  weather 
out  of  the  building,  and  also  gives  wind 
and    ice    freedom   without    danger   to    the 


DRAFT-TUBE  SECTION   BEING  SET   UP 

structure.  The  space  between  the  canti- 
lever beam  is  left  open  for  convenience  in 
raking. 

Power  House 

The  two  main  turbines  are  of  the  ver- 
tical-shaft single-runner  type,  delivering 
5800  hp.  at  164  r.p.m.  under  a  normal  ef- 
fective head  of  68  ft.  for  85  per  cent  effi- 
ciency at  three-quarters  gate,  guaranteed 
to  maintain  normal  speed  and  capacity 
under  heads  varying  from  65  to  72  ft.  and 
for  the  runaway  speed  not  to  exceed  280 
r.p.m.  at  full  gate  and  no  load.  Each  main 
unit  is  controlled  by  a  governor  guaranteed 
to  operate  in  parallel  turbines  provided 
with  a  different  type  of  governor. 

The  exciter  turbine  is  a  150-hp.  single- 


runner,  vertical-shaft  machine  guaranteed 
for  82  per  cent  efficiency.  The  casing  is  of 
the  cast-iron  scroll  type.  Inlet  pipe  con- 
nections between  the  concrete  scroll  cham- 
bers of  the  main  units  and  the  cast-iron 
scroll  are  provided  of  cast  iron  and  fur- 
nished with  the  necessary  control  valves. 
No  flywheels  are  provided  for  the  main 
units,  because  of  the  flywheel  action  of  the 
rotor,  but  for  the  exciter  turbine  a  flywheel 
is  provided,  since  the  exciter  armature  has 
small  flywheel  capacity.  A  self-contained 
oil-pressure-type  governor  is  provided  for 
this  unit.  The  turbines  and  governors 
complete  installed  in  place  were  supplied 
by  the  Canadian  Allis-Chalmers  Company. 
The  generators  were  designed  to  carry 
25  per  cent  overload  continuously,  and  will 
stand  a  momentary  overload  of  100  per 
cent  and  a  dead  short  circuit  for  two 
minutes  without  injury.  They  were  de- 
signed to  operate  successfully  in  multiple 
with  the  generators  at  the  Horseshoe  Falls 
plant. 

Building  Below   Ground  Level 

The  power  house  is  mainly  below  ground 
level.  This  shortens  the  turbine  shaft 
length,  lessens  vibratory  effects  and  saves 
considerable  foundation  concrete.  The  ex- 
cavation was  in  solid  rock,  mostly  shale, 
and  to  the  bottom  of  the  draft  tubes  was 
100  ft.  deep.  The  exciter-turbine  draft 
tube,  also  formed  in  concrete,  joins  to  the 
wall  of  No.  2  tailrace  tunnel.  The  first 
lift  of  concrete  was  brought  up  3V2  ft. 
short  of  the  foundation  ring  of  the  tur- 
bine, which  was  set  on  concrete  pedestals 
and  fitted  with  its  anchor  bolts.  The  scroll 
chamber  forms  were  made  complete  at  the 
ground  surface  and  swung  into  place  com- 
plete by  derrick.  The  concrete  around  the 
scroll  chambers  was  strongly  reinforced. 
A  thrust  deck  chamber  or  floor  is  provided, 
access  to  which  from  the  main  floor  is 
given  by  stairway.  The  inside  dimensions 
of  the  power  house  are  90  x  60  ft.  The 
west  wall  is  of  plain  and  reinforced  con- 
crete, the  other  walls  being  of  plain  con- 
crete to  the  ground  surface  and  hollow  tile 
plastered  from  that  point.  The  crane  is 
carried  on  steel  columns  and  on  the  con- 
crete of  the  west  wall.     A  gallery  20  ft. 
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wide  over  69  ft.  of  its  length  provides  for 
the  upper  section  of  the  bus  structure  and 
the  electrolytic  lightning  arresters,  and  af- 
fords access  to  the  line  switches. 

Tailrace 

As  shown  by  the.  general  section,  the 
water  is  carried  from  the  draft  tubes 
through  the  tailrace  tunnels  each  about  156 
ft.  long.  The  normal  tailwater  level  is  El. 
4085.  The  inside  crest  of  the  tunnel  arch 
was  placed  at  El.  4088.  The  level  of  the 
bottom  of  the  draft  tubes  is  El.  4084.35. 
The  tunnel  section  at  this  point  was  made 
23.65  ft.  high  and  14  ft.  wide  with  a  semi- 
circular arch  of  7-ft.  radius.  The  floor 
rises  from  the  end  of  the  draft  tubes  to 
El.  4070.13  at  a  point  60  ft.  distant,  when 
the  dimensions  become  18  ft.  high  and 
14  ft.  wide  with  the  same  semicircular  arch 
of  7-ft.  radius.  The  tunnels  are  driven 
through  a  soft,  seamy  shale  and  had  to  be 


WATER   CONTROL   EFFECTED   THROUGH    SYSTEM    OF 
TAINTER  GATES 

heavily  timbered.  They  are  lined  with 
concrete  of  a  minimum  thickness  of  9  in. 

The  work  in  its  entirety  was  put  through 
with  the  company's  own  forces.  All  the 
detail  designing  for  the  whole  work  had 
to  be  done  as  the  work  progressed,  due  to 
the  limited  time,  and  was  under  the  writer's 
supervision,  as  well  as  all  the  field  engi- 
neering. 

At  the  time  the  plant  was  built  H.  A. 
Moore  was  general  manager  and  chief  en- 
gineer, C.  W.  Allen  was  superintendent  of 
construction,  and  the  writer  was  resident 
engineer.  E.  Barnes  was  general  superin- 
tendent of  operation.  At  the  present  time 
F.  J.  Robertson  is  general  superintendent 
over  both  plants  and  to  him  the  writer's 
thanks  are  due  for  help  afforded  in  the  prep- 
aration of  this  article. 


An  Alum  Syrup  Plant  for  the  Omaha 
waterworks  is  now  under  construction,  and 
Andrew  Jacobson,  chemist,  states  that  the 
plant  is  expected  to  be  put  into  operation  by 
March,  1916.  It  is  to  be  similar  to  the  one 
in  Columbus,  described  in  the  Engineering 
Record  of  May  8,  page  576.  Apparatus  will 
also  be  installed  to  use  the  alum-iron  proc- 
ess which  has  been  developed  at  Omaha. 
By  a  combination  of  the  two  processes  de- 
cided reductions  in  the  cost  of  coagulation 
are  expected.  Charles  P.  Hoover,  inventor 
of  the  alum  syrup  process,  saved  Columbus 
$6000  for  the  city  during  the  first  nine 
months  of  the  present  year.  Flint,  Mich., 
will  soon  be  using  a  similar  installation  in 
connection  with  the  filter  plant. 


Leonard  Metcalf  Suggests  Improvements  in 
Public  Utility  Control  and  Valuation 

Constructive  Measures  Advocated  for  Simplifying  Litigation 
and  Co-ordinating  Efforts  of  Commissions  and  Corporations 


HIGHER  standards  of  fitness  for  the 
personnel  of  public  service  commis- 
sions, reasonable  control  rather  than  dicta- 
tion of  operating  policies,  and  departures 
from  ordinary  legal  methods  of  trial  are  a 
few  of  the  measures  advocated  by  Leonard 
Metcalf,  in  his  presidential  address  before 
the  New  England  Waterworks  Association 
Jan.  12,  for  improving  the  relations  be- 
tween public  utility  corporations  and  regu- 
lating boards  and  for  reducing  the  unwar- 
ranted high  cost  of  litigation  and  waste 
time  in  cases  of  valuation  and  rate-making. 
In  the  rating  case  of  the  Spring  Valley 
Water  Company  in  San  Francisco  Mr.  Met- 
calf cited  certain  modifications  of  court  pro- 
cedure in  segregating  evidence  of  different 
classes  and  allowing  an  exchange  of  ques- 
tions among  experts  on  both  sides,  which 
halved  the  time  ordinarily  consumed  in  such 
cases.  As  a  general  rule  governing  the 
operation  of  public  utilities,  Mr.  Metcalf 
said,  liberal  rates  for  adequate  service  are 
preferred  by  the  public  to  lower  rates  for 
poor  service.  It  is  well,  too,  to  bear  in 
mind  that  good  service  cannot  long  follow 
inadequate  returns. 

Dangers  of  Commission  Control 

After  emphasizing  the  desirable  features 
of  commission  control  Mr.  Metcalf  pointed 
out  certain  of  its  shortcomings.  'The  in- 
trusion of  politics  is  an  ever-present  dan- 
ger— the  bringing  of  political  or  corporate 
pressure  to  bear  upon  individuals  where 
judicial  considerations  alone  should  gov- 
ern. Lack  of  experience  in  the  construc- 
tion and  operation  of  public  utilities  on  the 
part  of  some  men  who  have  been  appointed 
to  the  commissions,  and  more  particularly 
of  some  of  the  engineering  staffs  appointed 
by  them,  has  already  resulted  in  litigation 
and  expense  which  would  have  been  avoided 
had  these  men  but  had  greater  experience 
in  the  actual  difficulties  and  hazards  of 
construction  and  operation.  Commissions, 
however,  have  been  seriously  hampered 
through  lack  of  appropriations  to  command 
the  services  of  men  of  mature  judgment 
and  breadth  of  experience  in  the  operation 
as  well  as  the  design  and  construction  of 
public  utilities.  Moreover,  the  uncertain 
tenure  of  office  in  such  work  has  sometimes 
militated  against  the  commissions  and  the 
public. 

High  Cost  op  Litigation 

The  lack  of  breadth  of  experience  of  men 
employed  by  the  commissions  in  the  valua- 
tion of  public  utility  properties  sometimes 
causes  burdensome  expense  of  litigation. 
This  results  from  the  fact  that  men  of  ex- 
perience often  can  arrive  at  results,  by 
methods  of  approximation  growing  out  of 
the  breadth  of  their  knowledge  and  experi- 
ence, which  would  be  equitable,  authorita- 
tive and  acceptable.  Thus  the  extent  and 
cost  of  preparation  of  evidence  would  be 
confined  to  narrow  limits,  whereas  with 
lack  of  experience  on  the  part  of  the  com- 
mission or  of  its  staff,  the  corporations  and 
the  representatives  of  the  public  feel  it 
necessary  to  present  evidence  in  great  de- 
tail, to  make  clear  to  the  inexperienced  re- 
viewer the  force  of  their  claims. 


It  is  clear  that  if  appealed  cases  become 
numerous  the  cost  of  the  utilities'  service 
to  the  public  will  necessarily  be  increased 
thereby.  In  waterworks  valuation  and  rat- 
ing cases  the  joint  expenses  of  trial  to  the 
parties  at  issue  have  often  amounted  to 
from  10  to  15  per  cent  of  the  total  value  of 
the  property. 

Not  only  have  courts,  commissions  and 
arbitration  boards  recognized  the  burden- 
some character  of  this  expense,  but  also 
lawyers  and  experts.  Conscientious  effort 
has  generally  been  made  by  the  latter  to 
eliminate  by  agreement,  in  advance  of  the 
trial,  as  many  of  the  issues  at  bar  as  possi- 
ble, with  a  view  to  decreasing  unnecessary 
expense.  Often  it  happens  in  court  trials 
that  while  both  parties  may  in  good  faith 
desire  to  bring  about  such  agreement,  the 
political  situation  may  make  it  practically 
impossible  to  undertake  it  without  running 
the  danger  of  possibly  having  the  subse- 
quent decision  called  into  question  by  rea- 
son of  such  joint  effort.  In  these  cases,  the 
public  utilities  commissions  are  in  a  posi- 
tion to  be  of  marked  service  to  the  parties 
at  issue. 

Time-Saving  Methods 

Some  interesting  and  significant  depar- 
tures have  been  made  from  the  ordinary 
legal  methods  of  trial  with  a  view  to  de- 
creasing the  expenses  involved  in  such  liti- 
gation. In  the  valuation  of  the  waterworks 
property  of  the  Macon  Gas,  Light  &  Water 
Company,  the  board  of  seven  arbitrators, 
consisting  of  five  engineers  and  two  bank- 
ers, outlined  and  adopted  the  following 
course  of  precedure  in  the  interest  of 
economy  of  time  and  expense:  First,  coun- 
sel opened  with  a  historic  sketch  of  the 
situation ;  second,  the  witnesses  of  the  cor- 
poration and  then  of  the  city  stated  their 
qualifications,  the  nature  and  extent  of 
their  investigations,  and  their  findings, 
briefly  and  without  the  intervention  of 
counsel,  either  in  direct  or  cross-examina- 
tion; third,  counsel  on  both  sides  then  dis- 
cussed intangible  or  semi-intangible  values ; 
and,  finally,  any  witnesses  desired  were  re- 
called by  the  board  at  the  request  of  counsel 
on  either  side,  for  cross-examination.  This 
program  outlined  proved  acceptable  to  the 
parties  at  issue.  The  trial  was  concluded 
in  two  weeks  at  a  cost  of  about  3  per  cent 
of  the  amount  of  the  award,  instead  of  15 
per  cent,  more  or  less,  which  might  have 
resulted  had  the  ordinary  legal  methods  of 
procedure  been  followed. 

Spring  Valley  Case  Simplified 

Similarly,  the  procedure  before  some  of 
the  public  utilities  commissions  is  con- 
ducted on  informal  lines,  instead  of  by  cate- 
gorical question  and  answer  with  explana- 
tion. Also  the  witness  is  interrupted  by  the 
members  of  the  commission  at  will  in  order 
to  make  clear,  as  they  arise,  any  doubtful 
points  and  to  bring  home  to  the  witness  any 
considerations  overlooked,  which  might  in- 
fluence his  judgment.  Last  year  the  mas- 
ter in  chancery  of  the  Federal  Court  of  the 
District  of  California,  Hon.  H.  M.  Wright, 
in  the  trial  of  the  Spring  Valley  Water 
Company   rating  cases   at   San   Francisco, 
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modified  the  ordinary  order  and  methods  of 
court  procedure,  first,  by  hearing  all  of  the 
evidence  upon  real  estate  values  before  ad- 
mitting evidence  upon  structural  values; 
second,  by  hearing  the  evidence  upon 
structural  plant;  and  then  by  having  all  of 
the  experts  give  their  evidence,  simply  and 
in  the  form  of  a  connected  story  unaided 
by  counsel,  upon  a  single  group  of  property, 
such  as  earth  dams,  or  pumps,  or  conduits, 
and  by  permitting  counsel  to  cross-examine 
the  witnesses  after  the  giving  of  this  testi- 
mony and  before  taking  up  the  next  class  of 
items.  The  experts  upon  the  one  side  were 
at  liberty  to  question  the  experts  of  the 
other  and  to  assist  the  court  by  statements 
of  their  own  experience,  in  the  nature  of 
rebuttal,  in  reply  to  and  as  tending  to  meet 
the  statements  of  the  other  experts.  The 
plan  worked  admirably  and  the  master  has 
said  that  the  time  consumed  has  probably 
not  been  over  one-third  to  one-half  as  great 
as  it  would  have  been  if  the  ordinary  meth- 
ods of  court  procedure  had  been  followed. 
Furthermore,  the  master  was  thus  able  to 
form  judgment  fairly  conclusively  upon  the 
various  phases  of  the  case  as  the  evidence 
was  adduced,  and  while  the  subject  was  still 
freshly  in  mind,  instead  of  being  obliged  to 
carry  an  enormous  mass  of  detail  and  re- 
view the  previous  testimony. 

Limiting  Testimony 

In  a  recent  hearing  before  Judge  Sessions 
at  Grand  Rapids,  upon  the  suit  of  Ann 
Arbor  vs.  State  of  Michigan,  the  court 
limited  the  introduction  of  evidence  and  ex- 
penditure of  time  in  the  trial,  by  limiting 
the  cross-examination  practically  to  ques- 
tions touching  upon  the  qualifications  of  the 
witnesses,  their  honesty  of  purpose,  the 
soundness  of  the  theories  advanced  by  them, 
and  only  the  major  items  entering  into  the 
estimates  of  the  engineers.  The  court  re- 
fused to  consider  petty  items  as  likely  to 
have  little  effect  upon  the  decision.  The 
trial  was  concluded  in  six  days,  which  is 
certainly  a  remarkably  brief  hearing  for  a 
case  involving  property  values  of  $10,000,- 
000,  more  or  less.  It  is  of  significance, 
however,  as  indicating  the  vievirpoint  of  the 
court  ui)on  methods  of  trial  and  the  desir- 
ability of  considering  these  problems  upon 
broad  lines,  rather  than  in  petty  detail. 
This  case  again  brings  into  prominence  the 
necessity  for  the  review  of  such  questions 
by  men  of  breadth  of  experience  in  the  con- 
struction and  operation  of  such  properties. 

Another  departure  which  has  been  sug- 
gested is  to  be  found  in  the  appointment,  by 
the  court,  of  a  disinterested  engineer  of  ex- 
perience to  aid  it  in  the  formation  of  sound 
judgment — in  effect,  calling  the  engineer  to 
sit  upon  the  bench  with  the  judge  to  pass 
upon  technical  matters  and  to  aid  in  limit- 
ing the  lines  of  investigation  to  matters  of 
fundamental  importance  and  weight. 

The  observations  here  made  upon  court 
trials  apply  in  some  measure  to  trial  by 
commission  and  serve  to  accentuate  the 
desirability  of  having  competent  engineers, 
as  well  as  lawyers  and  business  men,  ap- 
pointed to  our  public  utilities  commissions. 
The  engineering,  as  well  as  the  legal,  point 
of  view  is  of  great  importance  in  assisting 
to  an  expeditious  and  equitable  solution  of 
public  utilities  problems. 

Dictation  Versus  Control 

If  our  commissions  are  to  dictate  poli- 
cies they  will  require  greater  opportunity, 
better  facilities  and  far  greater  financial 
support  to  form  and  exercise  sound,  far- 


sighted  judgment.  If  they  then  dictate  the 
policies  to  be  pursued  in  management  of 
the  public  utilities,  the  corporations  should 
be  relieved  of  the  hazard  incident  to  the  en- 
forcement of  these  policies.  If,  on  the  other 
hand,  the  corporations  are  still  to  be  made 
to  bear  all  responsibility  and  hazard,  they 
should  be  given  reasonable  latitude  in  de- 
termining policies  and  the  demands  of 
future  service,  and  should  be  accorded  rates 
of  return  commensurate  with  the  hazards 
involved  in  their  business. 

Adequate  Value 

The  failure  to  place  adequate  value  upon 
public-utility  properties  or  to  make  proper 
allowance  for  appreciation  in  value;  the 
elimination  of  portions  of  the  property 
from  the  rating  base,  as  not  actively  and 
immediately  necessary  to  the  service  of  the 
public,  and  the  reduction  of  the  rates  to  a 
point  which  will  not  produce  a  return  fairly 
commensurate  with  the  hazard  of  the  busi- 
ness and  in  keeping  with  rates  of  return 
prevailing  thereabout  in  other  classes  of  en- 
terprise, all  carry  with  them  real  dangers 
to  the  public,  the  character  and  ultimate  re- 
sult of  which  the  public  little  realizes. 
Thus,  if  the  difference  in  value  between  the 
mere  assemblage  of  the  structures  and  real 
estate,  "the  bare  bones  of  the  property," 
and  the  living,  going  concern,  with  estab- 
lished profitable  business — which  it  has  in- 
volved time,  effort  and  real  cost  to  develop — 
be  not  fully  recognized;  if  spare  machinery, 
reserve  structures  and  reserve  properties 
held  for  the  service  of  the  public  or  bought 
for  use  in  the  reasonably  near  future,  be 
excluded  from  the  rating  base,  or  if  the 
rate  of  return  fail  to  provide  reasonable 
depreciation  allowance  as  well  as  fair  return 
commensurate  with  actual  hazard,  the  final 
result  is  much  the  same.  The  commission 
may  temporarily  determine  operation  and 
values  even  to  confiscation  of  a  portion  of 
the  property  value  and  cutting  off  of  the 
market  for  the  corporations'  securities,  but 
in  the  long  run  economic  principles  will 
control  and  this  inevitable  cycle  will  follow: 
Declining  service,  inadequate  service,  ina- 
bility to  borrow  new  capital,  and,  finally, 
withdrawal  «f  capital  from  new  enter- 
prises. 

If  public  ownership  be  the  real  goal 
sought,  a  more  direct  method  of  approach 
would  effect  a  saving  in  the  ultimate  cost  of 
acquisition  of  the  desired  properties.  But 
various  recent  occurrences  indicates  that 
the  general  public  is  by  no  means  prepared 
as  yet  to  embark  upon  municipal  or  govern- 
ment ownership  and  operation  of  public 
utilities,  generally  or  upon  a  large  scale. 

It  is  well  recognized  by  intelligent  man- 
agers that  the  public  will  more  cheerfully 
pay  liberal  rates  for  adequate  service  than 
lower  or  even  inadequate  rates  for  bad  serv- 
ice. Under  normal  operating  conditions 
the  rule  is,  "Look  to  your  service  first;  fair 
rates  will  follow,"  though  it  is  equally  true 
that  good  service  cannot  long  follow  inade- 
quate return. 

The  Remedies 

Promising  remedies  for  the  dangers  and 
abuses  cited  may  be  summed  up  as  fol- 
lows: 1.  Nonpolitical  appointments  and 
freedom  from  political  or  corporate  pressure 
or  control  for  the  public  service  commis- 
sions and  their  staffs.  2.  Long  tenure  in 
office.  3.  Higher  salaries,  adequate  to  at- 
tract and  hold  men  experienced  in  corpo- 
rate affairs  and  in  the  construction  and 
operation  of  public  utilities.     4.  As  brief 


and  direct  methods  as  possible  of  establish- 
ing value  and  fair  rate  of  return.  5.  Rea- 
sonable regulation  or  control  of  the  utilities 
by  the  commission  rather  than  dictation  of 
operating  policies.  6.  Broad  and  fairly  lib- 
eral treatment  of  the  question  of  value  and 
fair  rate  of  return,  particularly  in  the 
transition  stage  from  no  regulation  to  full 
control.  7.  Support  by  the  public  of  disin- 
terested and  sound  findings  in  public  utility 
disputes  made  by  competent  tribunals, 
commissions  or  men — whether  these  find- 
ings bear  heavily  upon  the  corporation  or 
fail  to  meet  public  expectation. 

Many  people  have  a  tendency  to  lose 
sight  of  the  judicial  or  impartial  stand 
which  commissions  should  take  and  to  think 
of  them  mainly,  if  not  solely,  as  agencies 
for  reducing  rates.  The  true  function  of  a 
public  service  commission  is  to  act  as  a  ref- 
eree, charged  with  seeing,  on  the  one  hand, 
that  the  public  has  to  pay  no  more  than  a 
fair  price  for  the  service  rendered,  and  that 
it  receives  service  of  the  character  for 
which  it  pays;  and,  on  the  other  hand,  that 
the  utility  receive  fair  treatment  and  com- 
pensation. The  public,  and  the  corporation 
as  well,  can  derive  benefit  only  from  the 
regulation  of  utilities  by  an  able  and  impar- 
tial commission.  This  is  equally  a  fact 
whether  the  utilities  be  owmed  by  corpora- 
tions or  by  the  public  themselves;  and  the 
writer  would  not  be  surprised  to  see  the 
jurisdiction  of  the  commissions  more  gen- 
erally extended  in  the  near  future  to  cover 
matters  relating  to  the  accounting,  financ- 
ing and  making  of  rates  of  municipally- 
owned  utilities. 


Holland  Develops  New  Types 
of  Shore  Protection 

Reinforced-Concrete    Beams    and    Slabs    Used 

Extensively   in   Groins   in  Late   Years — 

Only  Partly  Successful  to  Date 

PROBABLY  no  other  country  has  been 
forced  to  fight  against  the  inroads  of 
the  sea  to  the  extent  that  Holland  has. 
The  peculiar  geographical  and  topograph- 
ical conditions,  with  dikes  or  dunes  pro- 
tecting the  lower  land  behind  them,  the 
wide  tidal  range,  the  prevalence  of  severe 
storms  have  all  made  imperative  the  study 
of  the  best  methods  of  shore  protection. 
In  his  memorable  article,  "The  War 
Against  the  Waves,"  published  in  the  En- 
gineering Record  of  April  11,  1914,  page 
408,  Dr.  Elmer  L.  Corthell,  consulting  engi- 
neer, discussed  at  considerable  length  the 
protective  devices  in  use  in  Holland,  as 
well  as  elsewhere.  Since  his  study  abroad, 
however,  there  have  been  new  develop- 
ments. A  recent  report  to  Dr.  Corthell 
from  John  W.  Thierry,  of  Haarlem,  Neth- 
erlands, which  Dr.  Corthell  in  turn  trans- 
mitted to  the  recent  Pan-American  Scien- 
tific Congress,  as  a  discussion  of  the  paper 
by  B.  F.  Cresson,  Jr.,  on  "The  Protection 
of  Sandy  Seashores,"  gives  much  data  rela- 
tive to  new  departures  in  groin  construc- 
tion. A  characteristic  feature  is  the  grow- 
ing use  of  reinforced  concrete.  In  some 
forms  this  has  already  justified  itself.  In 
others  the  experiment  to  date  has  been 
unsuccessful.  These  notes  are  taken  from 
Mr.  Thierry's  paper. 

Only  Groins  Are  Successful  in  Holland 

In  Holland  groins  have  proved  the  only 
successful  means  of  flattening  the  shore 
and  consequently  raising  the  feet  of  the 
dunes.     Even  these  have  not  always  proved 
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FIG.    1 — FASCINE    MATTRESSES    AND    BASALT   PAVING   CHARACTERIZED  THE  CONSTRUCTION  OF   1895  TO  1902 
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FIG.  2 — REINFORCED-CONCRETE  BEAMS  AND  SLABS,  AS  FIRST  USED  IN  1906,  HAVE  PROVED  VERY  SUCCESSFUL 


successful,  as  some  sections  of  the  coast, 
though  defended  by  groins,  have  continued 
to  decrease.  This  points  to  the  fact  that 
the  groins  wrere  not  long  enough,  and  two 
remedies  have  been  applied:  Retiring  be- 
fore the  sea,  that  is,  extending  the  groins 
landward;  and  attacking  the  sea  by  ex- 
tending them  seaward.  The  latter  method 
is  much  more  expensive,  but  is  more  effec- 
tive, and  is  imperative  where  the  dunes  are 
too  narrow  to  permit  any  further  loss. 

Beginning  in  the  eighteenth  century 
forty-six  groins  have  been  built  along  the 
Dutch  coast  between  Hook  van  Holland 
and  Scheveningen,  a  distance  of  21  km. 
(about  13  miles).  Fig.  1  shows  details  of 
the  latest  six  of  these,  built  between  1895 
and  1902.  Despite  the  groins  the  shore 
near  Ter  Heide  continued  to  recede,  and 
the  landward-extension  method  was  used, 
until  hardly  any  dunes  were  left.  Then 
the  other  form  of  extension  was  adopted. 
A  succession  of  fascine  mattresses  was 
laid  from  the  outer  ends  outward  and 
paved  with  basalt  blocks  as  in  the  original 
design.  The  lowest  of  these  mattresses 
was  132  ft.  wide. 

Reinforced  Concrete  Proves  Successful 
Reinforced-concrete  beams  were  adopted 
in  1906  at  the  Hondsbossche  Dam  in  place 
of  the  basalt  pitching  or  paving  for  the  side 
parts  of  the  groins.  They  can  be  used  only 
where  they  can  be  shut  up  between  piles. 
Fig.  2  shows  details  of  a  new  groin  con- 
structed at  this  point  in  1912.  Both  re- 
inforced-concrete beams  and  reinforced- 
concrete  slabs  were  employed.  At  the 
landward  end  the  center  beams  disappear 


and  the  middle  part  is  composed  of  con-  aged.  For  a  distance  of  200  ft.  all  of  the 
Crete  slabs  held  by  a  notch  beam  and  groove  beams  in  the  narrowest  secton  were  torn 
beams.  away.  Probably  the  heavy  wave  impact 
The  groin  was  very  successful  in  build-  transmitted  through  the  interstices  be- 
ing up  the  beach.  During  a  severe  gale  tween  the  beams  lifted  up  the  notch  beam. 
last  winter,  however,  it  was  severely  dam-  Consequently  all  of  the  beams  worked  loose 
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FIG.    3 — METHOD   OF    TYING   DOWN    NOTCH    BEAMS 
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FIG     4 THESE  FORMS   OF   CONCRETE   CONSTRUCTION,    PLACED    IN    1910    AND    1912,    HAVE    NOT    BEEN 
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and  were  thrown  up  on  the  shore.  Within 
six  days,  however,  vhe  whole  groin  was  re- 
paired with  the  old  beams,  only  six  or  seven 
of  which  were  broken  or  lost.  To  prevent 
recurrence  of  the  damage  the  notch  beams 
were  tied  down  with  ^4-in.  rods  connecting 
piles  driven  into  the  body  of  the  groin  at 
the  ends  of  the  beams,  as  shown  in  Fig.  3. 

Recent   Concrete   Vault   Construction 
Not  Satisfactory  to  Date 

In  1910  there  was  applied  to  the  land  end 
of  the  groins  a  reinforced-concrete  con- 
struction consisting  of  slabs  in  the  form  of 
a  vault,  supported  by  side  beams  and  kepf 
in  place  by  heavy  cross  beams.  Under  the 
side  beams  were  beams  of  fascine  work. 
This  construction  was  not  a  success,  as  the 
gales  undermined  the  fascines  and  threat- 
ened the  side  beams.  Consequently  the  sea- 
ward end  of  the  land  section  was  changed  in 
1912  in  the  new  groins  to  the  design  shown 


in  Fig.  4.  Over  a  length  of  about  50  ft. 
the  beams  were  replaced  by  sheet  piling. 
Side  beams  were  retained  for  the  remain- 
der of  the  inner  end,  and  the  figure  shows 
details  of  both  types.  During  the  last 
winter,  however,  the  side  beams  landward 
of  the  sheet  piling  were  severely  injured, 
and  it  was  decided  to  turn  back  to  the 
fascine  construction. 

There  is  a  remarkable  phenomenon  con- 
nected with  the  construction  of  groins  on 
a  sandy  shore.  The  unprotected  shore  at 
the  ends  of  a  set  of  groins  is  eroded  more 
strongly  after  than  before  the  coast  was 
defended.  This  is  probably  caused  by  the 
currents  along  the  coast,  which  are  diverted 
from  their  course  by  the  groins,  and  which, 
when  they  have  reached  the  last  groin,  turn 
toward  the  shore  and  erode  it.  Because  of 
this  the  provincial  government  of  Zuid- 
Holland  has  forbidden  the  lengthening  of 
any   more   groins   on   the   Delfland   coast. 
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Reviewed  by  F.  H.  Newell 

Head  of  Civil  Engineering  Department,  University 
of  Illinois,  Urbana. 

That  "the  writer  knows  of  no  subject  on 
which  there  is  more  public  misinformation 
than  the  subject  of  irrigation"  is  the  key- 


note of  this  book.  Mr.  Teele  endeavors  to 
present  in  a  clear,  readable  form  some  of 
the  elementary  facts  which  will  remove 
much  of  the  misapprehension  concerning 
this  subject.  Had  this  little  book  and  the 
information  it  contains  been  available  to 
engineers  and  investors  two  decades  ago, 
it  would  undoubtedly  have  saved  the  loss  of 
many  millions  of  dollars.  It  is  not  too  late, 
however,  for  its  value  to  be  appreciated. 

Proceeding  from  the  elementary  historic 
statements  and  description  of  climatic  con- 
ditions in  the  arid  regions,  there  is  taken 
up  the  matter  of  water  supply  and  crops, 
but  the  principal  part  of  the  work  and  one 
which  gives  the  largest  amount  of  original 
information  is  under  the  head  of  legisla- 
tion, irrigation  investigations  and  the  or- 
ganization and  operation  of  irrigation  en- 
terprises. A  clear  but  simple  analysis  of 
these  is  given,  and  it  is  shown  that  "the 
financial  success  of  a  project  depends  upon 
rapid  and  successful  settlement  of  the 
lands  to  be  reclaimed." 

In  considering  irrigation  investments, 
Mr.  Teele  calls  attention  to  the  fact  "that 
the  harm  has  come  from  the  sale  of  such 
bonds  to  small  investors  on  false  repre- 
sentation, that  they  are,  in  the  case  of  dis- 
tricts, municipal  bonds  backed  in  some  way 
by  the  states  and  counties,  and  in  the  case 
of  irrigation  bonds  that  they  are  liens  on 
the  lands  and  are  backed  by  the  states  and 
the  Federal  Government." 

The  long  and  involved  history  of  these 
irrigation  investments  is  condensed  into 
readable  form;  every  engineer  may  learn 
a  useful  lesson  not  merely  with  respect  to 
irrigation  enterprises,  but  regarding  many 
other  projects  which  appeal  to  popular  en- 
thusiashi.  In  the  past  the  engineers  have 
been  too  negligent  of  this  important  phase 
of  the  works  in  which  they  have  been  em- 
ployed and  have  neglected,  to  their  own 
detriment,  the  study  of  the  financing  of 
these  and  the  danger  which  comes  to  the 
public  through  recklessness  in  the  promo- 
tion of  half  explainable  schemes. 

In  conclusion  the  author  discusses  the 
present  and  future  of  irrigation  and  the 
duty  of  the  Federal  Government  to  continue 


to  assist  in  various  ways.  He  points  out 
the  facts  that  the  present  stagnation  must 
gradually  be  overcome  and  that  there  is  lit- 
tle doubt  but  that  the  arid  lands  of  the  West 
will  be  utilized  ultimately  to  the  full  extent 
of  the  water  supply.  There  will  be  a 
gradual  extension  of  the  acreage  by  in- 
dividual or  community  effort  and  by  private 
agencies,  but  the  development  of  the  larger 
projects  must  rest  upon  some  method  of 
co-operation  to  be  worked  out  between  the 
public  and  private  agencies — one  involving 
a  high  degree  of  public  supervision  and 
some  contribution  of  public  funds,  the  lat- 
ter not  to  be  repaid  directly.  Here  is  the 
crucial  or  danger  point,  namely  in  the  dis- 
tribution of  subsidies  of  this  kind  giving 
rise  to  the  "pork  barrel"  allurements.  The 
author  makes  clear  the  need  and  limita- 
tions of  future  growth  which  will  inevit- 
ably follow  unless  some  wise  contributions 
are  made  directly  or  indirectly  out  of  the 
public  purse. 

The  book  is  the  result  of  many  years  of 
study  of  the  subject  in  connection  with  the 
investigations  of  the  Department  of  Agri- 
culture and  of  the  Census,  making  available 
in  convenient  form  the  larger  conclusions 
derived  from  these  very  elaborate  under- 
takings. 

Maintenance  of  Way  and 
Structures 

Author,  William  C.  Willard,  assistant  professor 
of  railway  engineering,  McGill  University.  Cloth, 
6  X  9  in.  ;  451  pages,  232  illustrations.  New  York, 
McGraw-Hill  Book  Company,  Inc.     $4  net. 

This  is  a  work  for  which  there  has  been 
a  great  need.  Maintenance-of-way  litera- 
ture in  book  form  has  been  confined  to  a 
handful  of  books.  Two  or  three  of  these 
were  good  when  issued,  but  have  not  been 
kept  up  to  date.  Furthermore,  they  were 
detail  discussions,  suitable  for  the  reference 
shelves  of  the  practising  engineer,  but  not 
for  textbooks.  Two  or  three  more  recent 
works  have  been  written  especially  for  the 
classroom,  but  have  fallen  short  technically. 
Professor  Willard,  however,  has  succeeded 
in  producing  a  combination  work  not  too 
voluminous  for  student  consumption,  yet 
technically  sound  and  useful  for  the  road- 
master's  library. 

Having  said  this,  the  reviewer  cannot  hold 
back  a  little  pity  for  the  student  who  must 
absorb  the  book;  he  wishes  less  of  an  en- 
cyclopedia and  more  of  a  human  document 
could  have  been  produced.  Whole  pages  of 
rules  of  the  American  Railway  Engineering 
Association,  and  conclusions  from  special 
investigations,  are  printed  verbatim,  with 
none  of  the  journalistic  effort  to  discard  the 
shell  and  save  the  kernel  only.  Much  dry 
statistical  matter  is  run  into  long  para- 
graphs, sparing  use  having  been  made  of 
tables.  The  author's  expressed  opinions  are 
few,  the  unsophisticated  student  getting 
little  help  as  to  the  choice  between  two  or 
more  types  or  systems  in  use.  The  reviewer 
does  not  believe  the  student  called  upon  to 
study  the  book  will  forthwith  become  a 
maintenance  enthusiast.  Practising  main- 
tenance engineers  will  want  it  on  their 
shelves,  because,  as  previously  stated,  the 
supply  of  literature  on  the  subject  is  lim- 
ited and  this  is  no  half-prepared  work — 
but  they  will  keep  it  for  reference,  not  for 
recreation. 

After  a  short  introductory  chapter  argu- 
ing the  importance  of  the  subject  the  author 
takes  up  organization.  He  sets  forth  the 
characteristics  of  the  departmental  and  divi- 
sional systems,  but  does  not  state  his  choice. 


January  22,  1916 


ENGINEERING     RECORD 


although  his  students  will  presumably  ask 
him  which  is  preferable.  He  gives  detail 
rules  of  conduct  that  could  probably  be 
deferred  to  a  poster  in  the  division  office. 

Chapters  3  to  10  inclusive,  with  chapter 
16,  which  relates  to  switches,  frogs  and 
turnouts,  embrace  practically  everything 
that  goes  to  make  up  track — roadbed,  bal- 
last, ties,  rail  and  track  fastenings — and  do 
so  in  comprehensive  fashion.  The  impor- 
tance of  drainage  is  well  brought  out.  Sun- 
dry statistical  matter  relative  to  ties,  such 
as  the  percentages  of  track  in  America  laid 
with  ties  of  various  dimensions,  could  well 
have  been  tabulated  or  omitted.  A  chapter 
is  given  to  timber  preservation,  and  here 
the  author  is  probably  wise  in  withholding 
his  opinions.  In  the  chapter  on  turnouts 
the  author  is  to  be  congratulated  for  having 
omitted  the  usual  useless  matter  on  circular 
turnouts. 

Chapters  H  and  12  deal  respectively  with 
stress  in  track  and  the  design  of  track.  The 
author  tells  considerable  about  prevailing 
axle  loads  and  speeds,  and  gives  mathe- 
matical demonstrations  of  impact  and  the 
like,  but  when  the  student  reaches  the  end 
he  will  perceive  that  somehow  he  has  not 
learned  how  to  translate  these  things  into 
something  tangible  to  help  him  design  track. 
The  author  would  have  been  kinder  if  he 
had  let  the  student  into  the  secret — that  this 
has  not  been  done  yet,  and  that  a  joint  com- 
mittee of  two  national  engineering  societies 
is  trying  to  learn  how  to  do  it. 

Chapters  13,  14  and  15  cover  respectively 
signs,  fences  and  crossings;  accessories  to 
track  (buildings,  engine  terminals,  water 
tanks  and  so  forth)  ;  and  bridges,  trestles 
and  culverts.  The  author's  conservatism  of 
opinion  is  shown  in  the  section  on  engine 
houses,  when  he  says  they  "may  be  either 
circular  or  rectangular,"  with  no  intima- 
tion that  the  one  is  the  rule  and  the  other 
the  exception.  He  fails  to  bring  out  what 
constitutes  an  engine  terminal  in  its  en- 
tirety, and  says  nothing  about  yards,  prob- 
ably for  the  same  reason  he  gives  for  omit- 
ting signals,  because  the  subject  is  too  big 
to  be  covered  adequately  here. 

Chapter  17  sets  forth  the  various  classes 
of  maintenance  work  necessary,  and  times 
and  manner  in  which  they  should  be  done. 
This  chapter  is  straightforward  and  free 
from  fine-print  rules,  and  is  a  useful  one 
for  students.  The  last  chapter,  chapter  21, 
which  discusses  the  annual  program  and 
should  perhaps  come  next,  reverts  to  some 
extent  to  undigested  fine  print.  Chapter  18, 
on  machinery,  tools  and  supplies,  gives  de- 
tail dimensions  of  everything  from  brooms 
to  hand  cars,  and  pictures  and  descriptions 
of  larger  work  equipment. 

Chapters  19  and  20  have  to  do  with  rec- 
ords and  accounts,  and  in  the  former  is  a 
presentation  of  the  requirements  of  the 
Interstate  Commerce  Commission  regarding 
maps  and  profiles  for  the  valuation  work, 
and  also  of  the  requirements  of  the  Board 
of  Railway  Commissioners  of  Canada. 

One  maintenance  development  that  the 
author  seems  to  have  missed  entirely  is  the 
unit  system,  developed  on  the  Pittsburgh  & 
Lake  Erie,  Baltimore  &  Ohio  and  other 
roads. 

In  conclusion  the  reviewer  would  merely 
repeat  his  opinion  that  the  book  will  be 
heavy  and  uninspiring  reading  for  the  stu- 
dent, but  that  it  is  carefully  prepared  and 
technically  accurate  in  the  main,  and  should 
prove  an  excellent  reference  book.  Even  as 
a  text  it  is  far  better  than  one  which  merely 
skims  the  surface  and  is  inaccurate. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  will  be  weteomed 


Brooklyn's    Fill-and-Draw    Tank 
Not  a  Small  One 

Sir:  I  should  like  to  call  attention  to  a 
statement  in  your  issue  of  the  first  instant, 
under  the  heading  "Activated  Sludge  Sew- 
age Treatment." 

The  statement  that  the  fiU-and-draw  ex- 
periments on  activated  sludge  conducted  by 
the  Brooklyn  Bureau  of  Sewers  were  on  a 
small  scale  tends  to  convey  a  somewhat  mis- 
leading impression.  Our  fill-and-draw  tank 
was  second  in  size  only  to  the  Fowler  tank 
at  Milwaukee,  being  of  16,000-gal.  capacity 
as  against  approximately  25,000  gal.  in  the 
latter  case. 

I  think  it  must  be  granted  that  this  is 
somewhat  more  than  a  small-scale  experi- 
ment. 

William  T.  Carpenter, 

Bureau  of  Sewers. 

Brooklyn,  N.  Y. 


Decimals  of  the  Degree  and  of 
the  Full  Circle 

Sir:  During  the  past  half  year  or  so 
your  journal  has  contained  considerable  dis- 
cussion of  the  decimal  division  of  degrees, 
this  subject  having  been  revived  by  the 
publication  of  Professor  Raymond's  "Field 
Manual  for  Civil  Engineers."  Possibly  you 
will  tolerate  further  mention  of  this  matter. 

While  none  of  us  can  expect  to  survive 
until  the  day  of  the  general  use  of  the 
decimal  system,  there  should  be  unqualified 
encouragement  of  all  moves  in  the  right  di- 
rection. The  majority  of  our  units  of  meas- 
ure seem  to  have  been  chosen  by  guess  to 
the  great  inconvenience  of  every  one  who 
must  use  them.  Since  so  many  tables  are 
necessary  in  the  uses  of  angular  measure, 
the  change  from  the  established  bad  prac- 
tice will  be  a  slow  one.  The  adoption  of  the 
decimals  of  a  foot  in  steelwork  and  similar 
construction  is  a  change  which  could  be  ac- 
complished far  more  readily,  yet  we  go 
merrily  ahead  surveying  to  thousandths  of 
a  foot  and  designing  bridges  to  fractions  of 
an  inch.  But  since  one  desirable  improve- 
ment has  been  inaugurated,  there  is  some 
hope  for  final  relief  from  the  nerve-rack- 
ing and  unproductive  work  of  reducing  our 
major  units  of  measure  to  their  clumsy  sub- 
divisions. 

Instrument  manufacturers  could  improve 
their  product  and,  at  the  same  time,  give 
substantial  aid  in  simplifying  surveying  com- 
putations if  they  would  equip  their  transits 
with  one  vernier  plate  which  would  give 
decimals  of  a  degree.  An  engineer  would 
be  reluctant  to  buy  an  instrument  which 
would  not  read  to  minutes,  since  his  work 
would  frequently  require  this  division.  But 
he  could  feel  free  to  adopt  the  more  reason- 
able division  on  new  work  if  his  instru- 
ment were  so  arranged.  The  focusing  screw 
could  be  placed  on  the  side  of  the  telescope 
in  order  to  be  equally  serviceable  to  the  two 
directions  of  the  instrument.  Also,  the 
manufacturers  could  offer  to  sell  new 
vernier  plates  to  fit  old  transits  of  their 
make.     One  such  plate  on  an  old  transit 


would  make  the  instrument  available  for 
the  new  system  without  robbing  it  of  any  of 
its  present  usefulness.  While  such  a  vernier 
plate  would  possibly  be  too  long  for  the 
space  allowed  in  the  instruments  as  now  con- 
structed, such  plates  to  be  supplied  for  old 
transits  could  consist  of  a  half  vernier  on 
each  side  of  the  zero  in  the  manner  common 
to  the  verniers  of  vertical  circles. 

Concerning  the  decimal  division  of  the 
circle,  little  need  be  said.  However,  men- 
tion of  two  points  should  brand  this  idea  ua 
being  superfluous.  First,  we  seldom  have 
occasion  to  consider  any  unit  of  measure 
in  its  relation  to  the  whole  circle.  Besides, 
the  substitution  of  a  new  main  unit  for 
the  degree  would  lead  to  endless  confusion 
during  the  process  of  the  change  while  both 
units  would  necessarily  be  in  common  use. 
Second,  no  decimal  part  of  a  circle  would  be 
a  convenient  unit  for  transit  use.  The 
hundredth  part,  3.6  deg.,  is  too  large  and 
the  thousandth  part,  0.36  deg.,  is  too  small 
for  the  main  division  of  the  transit  plate. 
This  latter  unit  is  too  large  for  the  smallest 
reading  of  the  vernier,  and  one-tenth  part 
of  this,  0.216  min.,  is  too  small.  On  the 
other  hand,  the  hundredth  part  of  a  degree 
is  a  very  fitting  subdivision  for  the  vernier 
of  a  modern  transit. 

It  might  be  added  that  with  a  vernier 
plate  as  suggested  hundredths  of  a  degree 
could  be  read  as  easily  as  minutes  are  read 
now.  The  vernier  would  be  longer,  the 
single  scale  being  241/,  deg.  in  length  as 
compared  with  the  141/2  deg.  of  the  present 
type,  but  the  extra  length  would  introduce 
no  difficulty  in  the  constructien  of  the  in- 
strument. 

Leonard  C.  Jordan, 
Heffley  School  of  Civil  Engineering. 

Brooklyn,  N.  Y. 


Self-Dumping  Scows 

Sir:  I  note  in  your  issue  of  Jan.  8,  page 
60,  an  article  on  "Filling  Scows  to  Dump 
Them,"  and  would  state  that  during  the 
First  American  Intervention  in  Cuba,  as 
assistant  superintendent  for  the  depart- 
ment of  street  cleaning  and  parks  in  the 
City  of  Havana,  I  devised  and  built  dump 
scows  which  were  used  from  about  1901 
until  1910  to  take  the  garbage  out  of  the 
city  to  sea  and  dump  it.  These  scows  may 
still  be  in  use,  but  I  am  not  sure.  I  ob- 
tained a  patent  for  this  scow  and  presented 
it  to  the  City  of  Havana. 

The  scows  used  were  about  100  ft.  long, 
30  ft.  wide  and  10  ft.  in  depth.  They  were 
decked  scows,  and  the  load  was  carried  upon 
the  deck.  There  was  a  longitudinal  water- 
tight bulkhead  running  through  the  middle 
of  the  scow  with  a  shutter  valve  in  one 
end.  There  was  a  12-in.  gate  valve  in  the 
end  of  one  of  the  compartments.  The 
valve  stems  for  both  the  valves  were  car- 
ried to  the  deck,  so  that  the  valves  could 
be  opened  and  closed  from  there.  These 
scows  were  loaded  with  about  300  tons  of 
garbage,  towed  to  sea,  and  the  sea  valve 
opened  to  let  in  water  enough  to  dump  the 
load.  The  sea  valve  was  then  closed  and 
the  shutter  valve  opened  to  right  the  scow, 
which   was   then   towed   back  to   its  place 
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and  pumped  out,  usin^r  fuel  obtained  from 
the  garbage. 

Before  the  use  of  these  scows,  from 
twenty  to  thirty  men  were  sent  out  with 
each  scow  and  the  garbage  dug  off.  This 
took  about  three-quarters  of  a  day,  and 
during  stormy  weather  often  could  not  be 
done  at  all.  I  have  seen  eight  scows,  some 
of  them  rented  at  $35  a  day,  lying  loaded 
with  garbage  in  the  harbor  of  Havana. 
The  self-dumping  scow  went  out  in  all 
weather,  took  less  than  five  minutes  to 
dump,  and  there  were  no  accidents. 

T.  Warren  Allen. 

Washington,  D.  C. 


To  Trisect  an  Angle 

Sk:  It  is  with  some  astonishment  that 
I  see  so  gravely  presented  in  the  Engineer- 
ing Record  of  Jan.  8,  page  57,  the  solution 
of  the  trisection  of  an  angle  by  compass  and 
straightedge.  I  had  thought  the  fact  better 
known  that  this  problem  is  in  the  same  cate- 
gory as  the  squaring  of  the  circle.  The 
method  shown  is,  of  course,  merely  an  ap- 
proximation, whose  degree  of  correctness  is 
dependent  on  the  given  angle. 

As  the  practical  trisection  of  an  angle 
can  be  readily  effected  in  a  few  minutes  by 
successive  approximations  with  a  pair  of 
dividers,  why  this  waste  of  time  and  space 
in  the  vain  pursuit  of  the  demonstrably 
impossible  geometrical  solution? 

G.    B.    PiLLSBURY. 

New  London,  Conn. 


Sie:  The  letter  by  Lieut.  Natal  Arnaud 
on  the  trisection  of  the  angle  which  ap- 
peared in  the  Engineering  Record  of  Jan. 
8  greatly  surprises  me.  Lieutenant  Arnaud 
gives  what  he  calls  "another  solution  of  the 
problem."  It  is  a  familiar  fact  that  the 
trisection  of  the  angle  is  (like  the  problems 
of  the  quadrature  of  the  circle  and  the  dupli- 
cation of  the  cube)  impossible  by  the  use  of 
ruler  and  compass  alone. 

The  "solution"  of  Mr.  Arnaud  can  there- 
fore best  be  a  rough  approximation  to  the 
actual  solution  of  the  problem  of  trisection 
— an  approximation  which  may,  however,  be 
of  some  practical  value. 

Looseness  of  statement  in  matters  of  this 
sort  is  to  my  mind  inexcusable,  and  I  think 
it  is  desirable  to  call  attention  to  this  case 
lest  some  of  your  readers  be  left  under  a 
false  impression  concerning  the  problem  of 
angle  trisection. 

Albert  Louis  Wechsler, 
Columbia  University. 

New  York  City. 

[Lieutenant  Arnaud's  method  was  pub- 
lished merely  as  another  interesting  at- 
tempt at  the  impossible. — Editor.! 


Engineers'  Technical  File 

Sib:  The  article  by  Louise  B.  Krause  in 
your  issue  of  Dec.  18,  page  760,  is  interest- 
ing, but  the  system  fails  at  the  point  where 
all  the  short  cuts  do;  namely,  in  locating 
items  of  information  not  indicated  by  the 
general  titles  of  articles  in  the  technical 
periodicals.  What  I  mean  may  best  be  in- 
dicated by  a  specific  cftse,  which  is  used  for 
convenience  because  it  is  just  at  hand, 
though  it  is  hardly  typical  of  the  kind  of 
information  that  may  appeal  to  engineers 
of  experience. 

In  an  article  describing  the  Wallace  plan 
for  the  elimination  of  grade  crossings  in 
Dallas,  Tex.,  is  the  statement  that  crossing 


gates  and  bells  cost  $400  per  crossing  and 
that  the  cost  of  watchmen  is  $1,000  per  an- 
num. The  only  way  that  item  of  informa- 
tion could  ever  be  found  again  would  be  by 
indexing  it  either  in  a  card  index  under 
"Crossing  Gates"  or  in  a  loose-leaf  note- 
book under  the  same  heading.  In,  say,  two 
years  from  now,  if  one  were  looking  for  in- 
formation on  the  costs,  or  costs  of  operation 
of  crossing  gates,  one  might  run  across  it 
by  looking  up  all  the  articles  on  grade  cross- 
ings, but  as  these  are  almost  innumerable 
this  latter  is  practically  buried  if  not  in- 
dexed, and  the  argument  applies  whether 
the  article  be  clipped  and  filed  or  whether 
the  volume  be  filed  and  no  matter  what 
facilities  exist  for  finding  the  article  by  the 
title. 

The  writer  has  found  no  short-cut  system 
for  filing  that  would  enable  detailed  infor- 
mation of  this  character  to  be  found  more 
easily  than  by  compiling  one's  own  index 
(practically  as  some  form  of  the  Dewey 
decimal  system)  with  sufficiently  minute 
sub-divisions  to  cover  the  ground,  and  by  do- 
ing the  work  necessary  to  keep  it  up  to  date. 
A  small  up-to-date  file  is  better  than  none, 
but  unless  a  file  and  index  system  is  quite 
complete,  it  will  generally  be  found  to  con- 
tain everything  but  the  thing  which  is 
wanted  now.  My  own  experience  has  con- 
vinced me  that  even  with  the  aid  of  a  secre- 
tary, who  must  be  a  person  of  some  intelli- 
gence, it  means  a  certain  definite  amount  of 
personal  work  on  my  own  part  at  least  to  in- 
dicate that  part  of  the  vast  volume  of  techni- 
cal writing  which  it  seems  necessary  to  in- 
dex in  order  to  keep  up  to  date.  Most  often 
when  these  things  are  needed  there  is  no 
time  for  painstaking  search,  and  it  is  quite 
as  often  that  it  is  some  minor  detail  that 
refuses  to  be  found  and  causes  trouble  as 
the  solution  of  a  great  problem. 

F.  Lavis, 
Consulting  Engineer. 

New  York  City. 


[Miss  Krause  makes  the  following  reply 
to  the  letter  of  Mr.  Lavis. — Editor.] 

Sir:  The  copy  of  the  letter  from  Fred 
Lavis  to  the  Engineering  Record,  comment- 
ing upon  my  article  in  your  issue  of  Dec.  18, 
has  been  duly  received.  I  appreciate  the 
opportunity  you  have  given  me  of  making 
the  following  reply  to  Mr.  Lavis'  criticism: 

To  state  the  case  briefly,  Mr.  Lavis  thinks 
that  the  system  of  subject  indexing  techni- 
cal data  advocated  in  the  writer's  article 
fails,  in  that  it  does  not  provide  a  method  of 
finding  "items  of  information  not  indicated 
by  the  general  titles  of  articles  in  the  tech- 
nical periodicals."  This  criticism  is  not  justi- 
fied, as  careful  reading  of  the  article  will 
show  that  it  very  plainly  advocates  making 
as  many  specific  subject  entries  as  is  desired. 
To  quote  from,  the  article  in  question: 
"Each  piece  of  data  should  be  indexed  under 
its  most  specific  subject  heading  and  not 
under  a  broad  term  which  includes  several 
definite  divisions  of  a  general  subject.  It 
should  be  indexed  not  under  one  subject 
only,  but  under  any  other  subjects  on  which 
it  gives  useful  information."  This  state- 
ment not  only  was  made  in  regard  to  subject 
indexing  of  manuscript  data,  but  also  was 
repeated  in  regard  to  printed  and  periodical 
information. 

The  writer  of  the  article  might  possibly 
have  elaborated  the  explanation  in  order  to 
show  the  application  of  this  principle  in 
making  just  as  many  analytical  subject  en- 
tries to  any  article  as  the  engineer  desired, 
but  did  not  think  it  necessary,  as  the  infer- 


ence seems  entirely  plain.  It  did  not  seem 
necessary  to  state  the  fact  which  should  be 
well  known,  that  subject  indexing  never 
takes  into  account  the  wording  of  the  title 
of  an  article,  but  is  concerned  only  with  the 
exact  subject  content  of  the  article,  no  mat- 
ter by  what  title  name  it  may  be  called. 

Mr.  Lavis  states  that  in  his  judgment  the 
best  system  for  filing  is  "to  compile  one's 
own  index  (practically  some  form  of  the 
Dewey  decimal  system)."  In  making  this 
statement  Mr.  Lavis  is  undoubtedly  clear  as 
to  its  meaning  in  his  own  mind,  but  his  use 
of  the  word  "index"  in  this  sentence  is  apt 
seriously  to  mislead  and  confuse  the  general 
reader.  The  Dewey  decimal  classification  is 
a  numerical  system  for  classifying  and  fil- 
ing all  material  on  the  same  specific  subject 
under  the  same  number. 

What  Mr.  Lavis  means  is  that  he  ap- 
proves of  copying  on  catalog  cards  the  gist 
of  certain  data  on  particular  subjects,  giv- 
ing the  references  as  to  where  they  can  be 
found  in  full,  and  then  classifying  and  filing 
these  cards  according  to  a  decimal  subject 
system.  This  arrangement  of  the  cards 
makes  what  is  called  a  classified  subject  in- 
dex, and  should  not  be  confused  with  the 
alphabetical  subject  index  advocated  by  the 
writer.  The  writer  recommends  a  straight 
alphabetical  index  of  subjects  arranged  like 
words  in  a  dictionary  and  which  serves  to 
indicate  where  the  desired  information  may 
be  found  without  having  assigned  to  it  a 
subject  classification  number. 

The  gist  of  the  matter  under  discussion 
is,  therefore,  that  Mr.  Lavis  does  not  agree 
with  the  writer  in  advocating  a  simpler  and 
less  complicated  system  for  filing  and  index- 
ing, but  this  is  only  a  matter  of  a  difference 
of  opinion  and  does  not  mean  that  the  sys- 
tem which  Mr.  Lavis  does  not  approve  is 
a  failure  because  it  does  not  give  satisfac- 
tory results.  Readers  of  the  article  in  the 
Engineering  Record  of  Dec.  18  will  note  that 
the  writer  does  not  disapprove  of  the  use  of 
the  Dewey  decimal  classification  (in  fact,  is 
using  it  every  day),  but  is  only  describing 
a  simpler  and  entirely  satisfactory  way  for 
an  engineer  to  handle  his  personal  material 
when  he  does  not  have  the  help  of  a  library 
expert  to  guide  him  through  the  intricacies 
and  difficulties  attached  to  the  use  of  any 
subject  scheme  based  on  the  Dewey  decimal 
classification. 

The  writer  heartily  agrees  with  Mr. 
Lavis  that  the  indexing  of  engineering  data 
should  be  minute,  accurate  and  kept  strictly 
up  to  date,  and  that  it  must  be  so  adminis- 
tered that  all  information  desired  can  be 
found  immediately.  A  number  of  engineers 
have  come  to  recognize  that  these  results 
cannot  be  uniformly  and  continuously  ob- 
tained without  adding  to  their  staffs  trained 
library  experts,  who  supply  a  knowledge 
and  skill  which  the  engineer  does  not  have 
along  these  lines,  unless  he  has  qualified  by 
having  taken  a  course  of  study  in  library 
science. 

Louise  B.  Krause, 
Librarian,  H.  M.  Byllesby  &  Co. 

Chicago. 


The  Altai  Railway  in  Western  Si- 
beria is  now  completed,  acording  to  the 
Russian  Supplement  in  the  London  Times 
and  will  soon  be  opened  to  traffic.  The  line 
runs  from  Novonikolaievsk,  on  the  Trans- 
Siberian  Railway,  through  Barnaul  to  Semi- 
palatinsk  in  the  Steppes  Provinces.  It  is 
500  miles  long  and  will  serve  the  richest 
agricultural  and  mineral  regions  to  be 
found  in  Siberia. 


IContributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  short,  and  should  be 
accompanied,  if  possible,  by  photographs 
m-  sketches. — Editor.] 


Wheeled  Spout  Aids  Concreting  of 
Levee  Slopes 

CONCRETE  protection  for  the  river  base 
of  a  1600-ft.  levee  has  recently  been 
poured  economically  in  alternate  up-and- 
down  strips  by  the  light,  sectional  wheeled 
chute  shown  in  the  accompanying  photo- 
graphs, which  delivered  concrete  from  a 
mixer  moved  along  the  top  of  the  embank- 
ment. 

The  dike  will  protect  a  thickly-settled  sec- 
tion of  Binghamton,  N.  Y.,  from  floods  on 
the  Chenango  River,  which  four  times  in 
recent  years  has  inundated  this  part  of 
the  city.  The  entire  levee  is  2600  ft.  long, 
the  earth  portion  being  built  across  the 
smaller,  westerly  channel  of  the  river  to 
Comming's  Island.     The  east  channel  and 


the  Foote  Manufacturing  Company,  which 
supplied  the  mixer,  was  supported  on  wheels 
which  rolled  on  scantlings  laid  at  intervals 
across  the  top  of  the  forms.  The  slabs  for 
this  section  of  the  work  were  reinforced  2 
in.  from  the  bottom  with  No.  41-gage  woven 
wire  mesh  to  minimize  damage  from  ice 
jams.  The  1800  cu.  yd.  of  1:2:4  concrete 
laid  on  the  levee  slope  cost  $7.90  per  cubic 
yard,  according  to  John  A.  Giles,  city  engi- 
neer of  Binghamton,  who  had  charge  of  the 
project.  Arthur  L.  LaRoch,  engineer  in 
charge,  supervised  the  construction  of  both 
sections,  while  H.  W.  Fitzgerald  was  con- 
tractor for  the  embankment  section  de- 
scribed. 


pump  and  throttling  the  discharge  down 
until  it  just  balanced  the  leakage.  Another 
advantage  of  this  arrangement  was  the  ease 
with  which  the  pump  could  be  primed  after 
shutting  it  down  to  shorten  the  suction.  This 
was  done  by  opening  the  valve  and  filling 
the  fan  chamber  with  water  previously 
trapped  in  the  discharge  above  the  valve. 


Another  Way  to  Keep  Centrifugal 
Pump  from  Losing  Prime 

STILL  another  way  of  keeping  the  water 
in  a  cofferdam  low  with  a  centrifugal 
pump  when  the  leakage  is  less  than  the 
capacity  of  the  pump  is  reported  by  J.  E. 
Thompson,   with   Larkin  &   Sangster,  con- 


Freezing  of  Flood  Water  Under 
Swamp  Buckles  Falsework 

By  tt.  C.  HARDMAN 
Colorado  Springs,  CoL 

IN  CONSTRUCTION  work  hints  of  what 
not  to  do  are  just  as  important  as  those 
of  an  opposite  nature.  A  short  time  ago, 
during  the  building  of  a  concrete  struc- 
ture over  swampy  ground,  a  combination 
of  circumstances  occurred  which  might 
have  had  serious  consequences  if  the  con- 
crete poured  had  not  had  time  to  set  and 
the  falsework  had  not  been  weakened  by 
the  removal  of  a  part  of  the  bracing.  The 
site  of  the  work  was  a  low  place  which 


SECTIONAL    CHUTE    CONVENIENTLY    MOUNTED    ON    WHEELS    FOLLOWS  MIXEK  ALONG  LEVEE,  PLACING  CONCRETE  WITHOUT   NEED  Of' SHOVELING 


part  of  the  island  was  dredged  out  with  a 
dragline  and  removed  with  a  steam  shovel 
and  cars  to  provide  material  for  the  em- 
bankment. Most  of  the  bank  required  a 
20-ft.  fill,  the  maximum  being  35  ft.  This 
brings  the  top  of  the  levee  to  26  ft.  above 
low  water  and  6  ft.  above  the  highest  re- 
corded flood.  The  remaining  section  of  the 
dike  consists  of  a  steel-sheet-pile  section  475 
ft.  long  and  a  500-ft.  concrete  wall. 

The  6-in.  reinforced-concrete  slabs  of  the 
river  face  of  the  embankment  were  cast  in 
alternate  10-ft.  strips,  using  forms  similar 
to  sidewalk  forms.  They  are  carried  down 
4  ft.  below  low  water  mark.  Although  it 
was  expected  that  a  dry  mixture  would  have 
to  be  used,  it  was  found  possible  to  hold  a 
thoroughly  wet  mix  on  the  2-to-l  slope.  The 
sectional  chute,  designed  and  furnished  by 


tractors,  Seneca  Falls,  N.  Y.  Mr.  Thomp- 
son's method  differs  from  that  described  by 
William  G.  Broadhurst  on  page  611  of  the 
Engineering  Record  for  Nov.  13  in  that  the 
pump  runs  continuously  at  normal  speed, 
and  from  the  other  method,  described  on 
page  802  of  the  Engineering  Record  for 
Dec.  25,  in  having  only  one  regulating  valve, 
and  that  on  the  discharge  line  just  above 
the  fan  case.  The  5-in.  electrically-driven 
centrifugal  pump  replaced  a  2-in.  duplex 
pump,  and  the  problem  was  to  keep  the  hole 
dry  without  constantly  priming  the  pump 
while  th*^  excavation  progressed  and  the 
leakage  increased,  and  then  while  the  con- 
crete was  being  placed  and  the  flow  of 
water  gradually  shut  off.  This  was  read- 
ily accomplished  by  putting  a  5-in.  gate 
valve  in  the  discharge  line  just  above  the 


in  wet  weather  was  filled  with  "cat-tails." 
In  making  excavations,  about  a  foot  under 
the  surface  a  layer  of  sand  over  coarse 
gravel  and  boulders,  carrying  a  strong  un- 
derflow of  water,  was  found.  Through  the 
site  ran  an  irrigation  and  power  ditch 
about  20  ft.  wide  and  3  ft.  deep,  which  ap- 
parently had  no  connection  with  the  under- 
flow, as  it  was  possible  to  lower  the  water 
in  excavations  with  a  hand  pump  on  the 
very  bank  of  the  ditch  and  water  stood 
at  different  levels  though  only  two  or  three 
feet  apart. 

The  work  was  done  in  the  winter  when 
the  ground  was  frozen  and  the  power  ditch 
had  a  thick  covering  of  ice  with  a  conse- 
quently restricted  channel.  The  falsework 
for  the  superstructure  was  built  directly 
on  the  soil,  although  the  loads  were  dis- 
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tributed  so  that  a  sudden  thaw  would  cause 
no  appreciable  settlement.  The  shores 
were  of  doubled  2  x  4-in.  pieces  tied  to- 
gether transversely  and  longitudinally  by 
horizontal  and  diagonal  braces  1  x  6-in. 
material. 

One  night  after  the  superstructure  had 
been  poured  and  had  set  sufficiently  for  a 
part  of  the  braces  to  be  removed,  the  em- 
ployees of  the  flour  mill  operated  by  the 
power  ditch  let  down  a  flood  of  water  much 
faster  than  the  restricted  channel  could 
carrj'  it.  The  apparent  result  was  to  force 
some  of  the  ditch  water  into  the  under- 
flow. At  any  rate,  the  ground  under  the 
structure  was  so  heaved  up  that  the  shores 
buckled  a  foot  out  of  the  vertical  in  a 
height  of  about  25  ft.  While  the  move- 
ment was  not  large,  it  would  have  caused 
difficulty  had  the  flooding  and  freezing 
taken  place  while  the  concrete  was  green 
and  before  the  removal  of  the  braces, 
which  allowed  lateral  movement  in  the 
shores.  It  was  at  first  thought  that  the 
buckling  was  due  to  some  unaccountable 
settlement  of  the  structure,  but  an  instru- 
mental check  soon  disproved  this.  By 
coupling  the  circumstance  of  the  unusually 
hard  freeze  with  the  flooding  of  the  ditch 
and  the  underflow,  the  assumption  was  ar- 
rived at  that  additional  water  had  gone 
under  the  ground  and  had  frozen,  thereby 
causing  the  upheaval. 


Flume  Bridges  Break  While  Large 
Brick  Sewer  Is  Repaired 

A  STEEL-RIBBED  semicircular  wooden 
flume,  assembled  and  sunk  in  place,  was 
recently  used  to  carry  the  flow  of  a  damaged 
Chicago  sewer  and  serve  as  invert  form 
for  repairing  the  break. 

In  building  a  subway  underneath  its 
tracks  at  Western  Avenue  and  Blooming- 
dale  Road  the  Chicago,  Milwaukee  &  St. 
Paul  Railway  Company  found  it  necessary 
to  drive  piles  on  either  side  of  an  8-ft. 
brick  sewer  which  rested  in  soft  blue  clay 
in  order  to  prevent  the  load  from  a  bent  of 
column  footings  from  coming  directly  on 
the  sewer.  The  bottom  of  the  footing  ex- 
cavation was  at  the  center  of  the  sewer.  In 
driving  the  piles,  the  soil  pressure  raised 
the  brick  invert  about  14  in.  and  the  top 
part  of  the  ring  collapsed.  Men  were  put 
to  work  immediately  removing  all  brick- 
work and  masonrj'  proper,  and  the  pile- 
driving  work  was  completed  as  rapidly  as 
possible.  All  brickwork  was  removed  and 
a  small  portion  of  the  lower  excavation 
was  made  before  an  attempt  was  made  to 
take  care  of  the  water  and  secure  a  dry 
bottom.  The  sewer  normally  ran  from  2K 
to  4  ft.  deep,  and  frequently  during  the 
progress  of  the  work  light  rains  would 
cause  it  to  run  so  full  that  at  points  along 
the  line  the  water  would  rise  in  the  man- 


holes about  a  foot  above  the  top  of  the 
sewer.  When  all  the  brickwork  was  re- 
moved and  the  soil  excavated  about  to  the 
bottom  of  the  invert  a  semicircular  flume 
was  constructed  of  bent  angle  irons,  lagged 
with  2  x  8-in.  lumber,  which  is  shown  in 
the  accompanying  drawing.  The  ribs  for 
this  flume  were  placed  in  position  above 
the  water  line  and  gradually  lowered  as 
lagging  proceeded.  When  the  necessary 
lagging  had  been  placed  the  flume  was 
lowered  until  the  projecting  ends  of  the 
lagging  rested  on  the  invert  of  the  undis- 
turbed sewer  section  at  each  end.  The  ends 
of  the  flume  were  made  tight  by  calking 
them  with  burlap  and  clay.  A  6-in.  cen- 
trifugal pump  had  been  set  up  on  the  site 
and  within  a  very  few  minutes  after  the 
flume  was  sunk  the  hole  had  been  pumped 
dry.  The  flume  proved  practically  water- 
tight. It  was  then  a  small  detail  to  make 
the  necessary  excavation  and  pour  concrete 
for  the  lower  part  of  the  sewer.  After  the 
concrete  work  had  been  finished  it  was  only 
necessary  to  raise  the  upstream  end  of  the 
flume  a  few  inches  and  let  the  water  get 
under  it.  This  immediately  loosened  the 
entire  fiume  and  caused  it  to  float  at  some 
distance  above  its  original  location,  where 
it  was  easily  taken  apart.  The  top  of  the 
sewer  was  ordinary  three-ring  brick,  which 
was  placed  in  the  usual  manner.  The 
centers  supporting  this  work  were  removed 
and  taken  from  the  sewer  at  a  manhole  a 
short  distance  below  the  bridge. 


Walking-Beam    Traveler    Reaches 
Over  Lock  Walls 

AVERY  handy  traveler  derrick  for 
reaching  over  high  walls  without  an 
auiiormally  long  boom  is  shown  in  the  ac- 
companying photograph.  Contractors  who 
have  built  government  locks  and  dams  will 
appreciate  the  point  of  the  walking-beam 
at  once.  It  enables  the  traveler  to  rest  on 
the  lock  floor  and  reach  over  the  walls  with 
an  ordinary  boom  to  handle  forms  and  do 
other  work.  The  rig  shown  in  the  photo- 
graph was  one  of  two  used  in  constructing 
the  Government  lock  and  dam  on  the  Hud- 
son River  at  Troy.  It  was  designed  by  D. 
A.  Watt,  assistant  engineer,  and  was  built 
at  the  U.  S.  engineer  yard  at  Troy. 

The  walking-beam  consists  of  two  light 
steel  channels  trussed  on  top  and  resting 
on  the  sheave  pin  in  the  outer  end  of  the 
boom.  From  one  end  hangs  the  main  fall, 
while  the  other  end  is  tied  to  the  pin  at 
the  heel  of  the  boom  by  two  1-in.  wire 
ropes.  While  the  angle  between  the  boom 
and  the  walking-beam  is  usually  fixed  it 
can  be  varied  to  suit  conditions  by  ad- 
justing these  ropes.  The  outboard  portion 
of  the  beam  is  16  ft.  long  and  the  inboard 
portion  14  ft.,  the  difference  being  made  so 
that  the  beam  will  not  tend  to  tip  out  of 


position.  The  wooden  boom  is  40  ft.  long, 
and  the  derrick  runs  on  a  track  of  10  ft. 
gage.  All  parts  are  designed  so  that  the 
derrick,  the  framing,  etc.,  can  be  quickly 
and  easily  taken  apart  and  reassembled  for 
use  on  other  portions  of  the  work.  The 
derricks  are  very  quick  in  handling.  If  a 
good  load  has  to  be  lifted  on  a  low  boom,  as 
a  yard  bucket  of  concrete,  a  movable  guy 
line,  adjusted  by  block  and  tackle,  is  run 
to  the  head  of  the  mast. 
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TKAVELER   TO    REACH    OVER    LOCK    WALLS 

The  lock  and  dam  at  Troy,  the  comple- 
tion of  which  was  noted  on  page  61  of  the 
Engineering  Record  for  Jan.  8,  1916,  was 
built  by  Government  forces  under  the  di- 
rection of  the  Corps  of  Engineers,  U.  S. 
Army,  Col.  William  M.  Black  being  in  gen- 
eral charge  of  the  district  and  Maj.  M.  J. 
McDonough  in  charge  at  Troy. 


Dynamite  to  Loosen  Stuck  Machine 
Keys 

ATEASPOONFUL  of  dynamite,  judic- 
iously applied  to  the  end  of  a  stuck 
machine  key,  mud-capped  and  fired,  has 
often  saved  Mr.  Mills,  a  Nebraska  machin- 
ist, much  trouble,  according  to  a  recent 
letter  to  the  editors  of  the  Du  Pont  Maga- 
zine. The  dynamite  used  was  40  per  cent 
strength,  and  the  caution  is  added  that 
unless  the  charge  is  placed  very  accurately 
the  flywheel  or  the  key  may  be  broken.  Ma- 
chinists who  have  wrestled  with  stuck  keys 
in  large  compressor  or  pump  flywheels, 
where  quarters  were  too  close  for  swinging 
a  hammer,  will  appreciate  this  suggestion, 
though  considerable  skill  would  doubtless 
be  required  in  putting  it  to  use. 


■:  ■■^■.■-.■■^^y-^l:-,;;-.:-;-:':.,  ;v  :;;;  .^v  K:  ■  VrCA;.  v..;.>vv,  V'     ■■■■■ ' 


LONGITUDINAL  SECTION  OT  FORM  IN  PLACE 


Section  a-a 


FXUME,  BUILT  AND  SUNK   IN  PLACE,  WAS  LOOSENED  AFTER  CONCRETING  INVERT  BY  FLOW  IN  SEWER  AFTER  RAISING  ITS  UPSTREAM   END 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


^"'ElmTr  l"  C^rthe^l*"'"     Unusually   Spirited    Discussion    Characterizes 
President  *  Annual  Meeting  of  American  Society 


Consulting  Engineer  of  International  Reputa- 
tion Has  Long  List  of  Varied  Works 
to  His  Credit 

Elmer  L.  Corthell,  Dr.  Sc,  consulting  engi- 
neer, Civil  War  veteran,  railway  and  bridge 
builder  of  international  fame  and  eminent 
authority  on  harbor  development,  river  con- 
trol and  shore  protection,  was  elected  presi- 
dent of  the  American  Society  of  Civil  Engi- 
neers at  the  annual  meeting  in  New  York  this 
week.  In  his  long  and  varied  professional 
career  in  this  country,  Europe  and  South 
America,  Dr.  Corthell  has  given  his  services 
probably  to  a  greater  variety  of  large-scale 
engineering  works  than  has  any  American 
engineer  in  consulting  practice  to-day. 

He  was  born  in  South  Abington,  Mass.,  in 
1840  and  after  spending  two  years  at  Brown 
University  he  enlisted  as  a  private  in  the 
Union  Army  when  the  Civil  War  broke  out, 
advancing  in  his  four  years  of  active  service 
to  the  grade  of  captain.  After  the  war  he 
returned  to  Brown  and  received  the  degrees 
of  B.A.  and  M.A. 

From  the  time  of  his  graduation  until  1874 
he  was  engaged  in  municipal  engineering  work 
in  Providence,  R.  I.,  and  railway  and  bridge 
work  in  Illinois  and  Missouri,  at  the  end  of 
this  time  being  chief  engineer  of  important 
levee  building  and  construction  of  a  bridge 
over  the  Mississippi  River  at  Louisiana,  Mo. 
This  structure  has  a  draw  444  ft.  long,  the 
longest  in  the  world  at  that  time. 

Dr.  Corthell's  name  is  closely  linked  with 
the  history  of  the  control  of  the  Mississippi 
River  at  its  mouth.    In  1875  he  was  engaged 
by  the  late  James  C.  Eads  to  take  charge  of 
the  engineering  and  construction  of  the  jet- 
ties at  the  mouth  of  the  Mississippi.    On  this 
work  he  was  engaged  for  four  years  and  when 
it   was   finished    he   wrote   and   published   an 
illustrated  "History  of  the  Mississippi  Jetties." 
In  1880  he  went  to  Mexico  to  make  surveys 
for  the  ship  railway  project  for  crossing  the 
Isthmus  of  Tehuantepec.    The  next  four  years 
he  devoted  to  railroad  and  terminal  construc- 
tion in  the  United  States,  at  the  same  time 
giving  the  benefit  of  his  advice  to  the  work  in 
Mexico.    From  1885  to  1887  he  devoted  nearly 
all  of  his  attention  to  the  ship  railway  project. 
Entering  into  a  partnership  with  George  S. 
Morison   in   1887   Dr.   Corthell  undertook  the 
design  and  construction  of  railroads,  bridges 
harbor  works  and  waterworks.    Many  notable 
structures  were  built,  among  them  being  the 
Cairo  bridge  over  the  Ohio  River  for  the  Illi- 
nois   Central    Railroad,    the    Nebraska    City 
bridge   over  the   Missouri  River  for  the   Chi- 
cago, Burlington  &  Quincy  Railway,  the  Sioux 
City  bridge  and  others.     Dr.  Corthell  served 
as  chief  engineer,  from  1889  to  1890,  of  the 
St.  Louis  Merchants  bridge  over  the  Missis- 
sippi River  and  chief  engineer  of  the  improve- 
ments at  the  mouth  of  the  Brazos  River  at 
Texas,   consisting   of  jetties   in   the   Gulf   of 
Mexico.     For  the  next  three  years  he  acted 
as  consulting  engineer  of  important  railway 
construction  in  Chicago.     He  was   in  charge 
of  extensive  improvements  at  the  harbor  of 
Tampico,   Mexico,  and  then  went  to   Europe 
where  he  made  a  long  tour  of  inspection  of 
engineering  projects  of  all  kinds. 

The   Mexican   Government  retained  him   in 

1882  to  complete  the  important  inter-oceanic 

route  across  the  Mexican  Isthmus.     By  this 

time  he  had  achieved   such  professional  dis- 

(Cantinued  to  page  129,  second  column) 


New  President  of  the  American 
Society  of  Civil  Engineers 


Prof.  C.  R.  Mann  Raises  Important  Question,  "What  Is  an  Engineer?" 
—Meeting    Votes    in    Favor    of    MiliUry-Preparedness    Resolutions 

WHAT  is  an  engineer?     This  question  was  raised  by   Prof.   C.  R.  Mann  of  the 
Carnegie  Foundation  at  the  sixty-third  annual  meeting,  Jan.  19,  of  the  American 
Society  of  Civil  Engineers,  in  a  short  talk  explaining  the  work  of  the  Foundation  in 
the  study  of  engineering  education.     Summarized  replies  from  1500  engineers  to  ques- 
tions sent  out  last  spring  by  the  Foundation  indicate  that  technical  ability  is  worth  but 
13  per  ce-nt  in  a  total  of  100  per  cent— non-technical  attributes,  such  as  character  and 
executive  ability,  constituting  the  remaining  87  per  cent.    Before  the  Foundation  accepts 
this  ratio,  however,  another  set  of  questions  bearing  directly  on  the  matter  will  be  sent 
out,  and  to  a  larger  number  of  engineers.    Military  preparedness  was  brought  into  con- 
sideration by  a  set  of  resolutions  offered  by 
R.  S.  Buck.    The  spirit  of  the  resolutions  was 
accepted  by  the  meeting,  but  their  ponderous- 
ness  was  criticised,  and  the  board  of  direction 
was  instructed  to  edit  them  that  afternoon  for 
presentation  at  the  congress  of  the  American 
Security  League  in  Washington  the  next  day. 
Debate  over  whether  or  not  the  committee  on 
materials  for  road  construction  was  doing  sat- 
isfactory work  or  could  do  it  without  enlargre- 
ment  or  change  of  personnel  ended  in  a  vote 
to  request  the  board  of  direction  to  consider 
the  advisability  of  enlarging  the  committee  and 
its  scope.     A  plea  for  closer  co-ordination  of 
the  national  society  with  local  societies  on  the 
one  hand  and  engineers  of  other  countries  on 
the  other  was  voiced  by  the  incoming  presi- 
dent. Dr.  Corthell. 

As  is  customary,  the  meeting  was  held  at 
the  society  house  in  New  York.  An  hour  after 
its  adjournment  712  registration  cards  had 
been  given  out,  slightly  less  than  last  year. 

Directors'  Report 

The  annual  report  of  the  board  of  direction 
for  1915  showed  a  gain  in  membership  of  only 
231,  as  compared  with  406  for  the  previous 
year.  The  decrease  is  attributed  mainly  to 
general  financial  conditions.  The  total  mem- 
bership Jan.  1,  1916,  was  7909. 

The  library  now  contains  25,872  bound  vol- 
umes, 48,452  unbound  volumes,  7859  specifica- 
tions and  5236  maps,  photographs  and  draw- 
ings— a  total  of  87,429  and  a  gain  of  3965. 

Twenty-three  meetings,  which  about  5022 
attended,  were  held  during  the  year.  Twenty- 
one  formal  papers  and  four  lectures  were  pre- 
sented. Five  papers  were  also  published  but 
not  discussed  at  any  meeting.  The  number  of 
members  and  others  who  took  part  in  the  prep- 
aration or  discussion  of  these  papers  and  lec- 
tures was  252. 

During  the  year  $10,000  was  paid  on  the 
mortgage  of  the  society,  reducing  the  debt  to 
$50,000.  Increased  expenditures  for  the  work 
of  the  special  committees,  and  for  mileag^e  to 
members  of  the  board  of  direction  and  the 
nominating  committee,  due  to  a  larger  attend- 
ance, prevented  any  increase  in  the  reserve 
fund,  which  remains  at  $90,000.  Payment  of 
the  mortgage  debt  in  full  may  be  made  soon, 
leaving  $40,000  in  the  reserve  fund. 

Road  Construction  and  Materials 

The  first  special  committee  to  report  was 
that  on  materials  for  road  construction.  E.  W. 
Stem  expressed  the  view  that  the  committee 
had  not  produced  authoritative  recommenda- 
tions such  as  the  society  might  reasonably  ex- 
pect, and  moved  that  the  board  be  requested 
to  enlarge  the  committee.  The  chairman  de- 
fended the  committee's  work,  and  considerable 
debate  followed,  which  terminated  in  a  com- 
promise motion,  which  was  adopted,  that  the 
board  be  requested,  as  stated  in  the  first  para- 


DR.  ELMER  L.  CORTHELL 


Circuit  Court  Upholds  Indiana 
Fire  Marshal  Law 

The  State  Fire  Marshal  law  of  Indiana  has 
been  declared  constitutional  by  the  Cir- 
cuit Court  in  a  decision  rendered  by  Judge 
Denney  in  the  case  of  the  Red  Cross  Lodge 
No.  88,  Knights  of  Pythias,  vs.  W.  E.  Long- 
ley,  State  Fire  Marshal,  et  al.  The  Lodge 
sought  to  enjoin  the  Fire  Marshal  from  tear- 
ing down  a  livery  stable  in  Portland,  Ind., 
which  the  latter  had  ordered  removed  on  June 
18,  1913,  for  the  reason  that  it  constituted  a 
fire  menace. 

After  appeal  by  the  Lodge  to  the  Circuit 
Court,  a  change  of  venue  and  final  appeal  for 
an  injunction,  the  trial  on  Dec.  24,  1915,  was 
limited  to  the  question  of  the  constitutionality 
of  the  law  on  which  the  Fire  Marshal's  order 
was  based.  After  holding  the  matter  under 
advisement  for  some  time.  Judge  Denney  ren- 
dered judgment  for  the  Fire  Marshal  and 
refused  to  grant  the  injunction. 
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^raph,  to  consider  the  desirability  of  enlarging 
both  the  committee  and  its  scope. 

Speaking  for  the  committee  on  a  national 
water  law  in  the  absence  of  the  chairman, 
Gardner  S.  Williams  read  part  of  the  progress 
report  printed  in  the  December  Proceedings 
of  the  society.  The  conclusion  reached  by  the 
committee  is  that  the  uses  of  water  are  so 
diversified  and  important  that  a  national  water 
law  is  inadvisable  until  engineers  have  dis- 
cussed the  vital  principles. 

What  Is  an  Engineer? 

In  connection  with  the  report  by  Desmond 
Fitzgerald,  chairman  of  the  committee  on  en- 
gineering education,  Prof.  C.  R.  Mann  of  the 
Carnegie  Foundation,  which  the  society's  com- 
mittee is  assisting  in  the  investigation,  made 
a  short  talk  which  aroused  the  interest  of  all. 
He  pointed  out  that  the  fundamental  problems 
were  what  constitute  the  essentials  of  a  suc- 
cessful engineer,  and  how  they  are  measured. 
Last  spring,  in  response  to  questions  on  these 
points  sent  out  to  practising  engineers,  1500 
replies  were  received.  These  were  carefully 
studied,  and  from  them  were  compiled  the  fol- 
lowing composite  opinion  of  the  relative  values 
of  attributes: 


1.  Character,    Including    Integrity,    responsi- 

bility, resourcefulness,  initiative 41.0 

2.  Judgment,  including  common  sense,  scien- 

tific  attitude,   persijective 17.5 

3.  Efflciei.oy,   including   thoroughness,   accu- 

racy,  industry    14.5 

4.  Understanding  of  men,  executive  ability.  14.0 

87.0 

5.  Knowledge  of  the  fundamentals  of  engi- 

neering science    7.0 

6.  Technique  of  practice  and  of  business "•",,  . 

13.0 


Professor  Mann  pointed  out  that  if  techni- 
cal ability  is  worth  only  13  per  cent,  techni- 
cal education  should  evidently  be  radically 
changed.  Before  accepting  this  rating,  how- 
ever, another  set  of  questions  will  be  sent  out, 
the  answers  to  which  will,  he  hopes,  confirm  or 
refute  the  figures.  He  holds  that  if  the  engi- 
neer will  define  the  finished  product  desired 
from  the  technical  school  the  school  man  will 
turn  it  out. 

Other  Committees 

The  committee  on  stresses  in  track  reported 
that  the  various  apparatus  for  measuring  the 
stresses  had  only  recently  been  brought  to  a 
satisfactory  state,  but  that  tests  had  already 
been  instituted  on  a  section  of  the  Illinois  Cen- 
tral Railroad  near  Champaign,  111.  The  com- 
mittee on  flood  prevention  offered  its  report  as 
final,  and  a  motion  was  made  to  accept  it  and 
discharge  the  committee.  Morris  Knowles, 
author  of  the  minority  report,  urged  that  the 
committee  be  continued,  however,  and  his  mo- 
tion was  carried.  The  committee  on  concrete 
and  reinforced  concrete  announced  that  a  final 
report  would  be  submitted  before  July.  Prog- 
ress was  reported  by  the  committees  on  valu- 
ation and  the  bearing  value  of  soils.  No  re- 
port was  made  by  the  committee  on  steel  struts 
and  columns,  as  its  progress  was  reported  in 
the  December  Proceedings,  and  none  was  made 
by  the  committee  on  compensation  of  engi- 
neers. 

Military  Preparedness 

R.  W.  Buck  introduced  a  long  set  of  resolu- 
tions favoring  military  preparedness,  for  rati- 
fication in  time  to  be  presented  at  the  congress 
of  the  American  Security  League  in  Washing- 
ton the  next  day.  The  spirit  of  these  resolu- 
tions was  evidently  generally  approved,  but 
their  length  and  form  was  not.  After  consid- 
erable discussion  it  was  voted  that  the  board 
of  direction  be  instructed  to  edit  them  that 
afternoon  so  they  could'  be  used  for  the  pur- 
pose intended. 

The  incoming  president,  Dr.  E.  L.  Corthell, 
mentioned  various  tasks  that  he  readily  per- 
ceived were  confronting  him.  Briefly  they  in- 
volved the  nationalization  of  all  engineers,  the 
revision  of  the  society's  constitution,  the  en- 
couraging of  local  engineering  societies,  the 
furthering  of  military  preparedness,  co-opera- 


tion with  Pan-American  activities  and  the  in- 
ternationalization of  engineers. 

Prizes  and  OflScers 

Prizes  were  awarded  during  the  year  as  fol- 
lows: Norman  Medal,  to  Allen  Hazen,  for  bis 
paper  on  storage  to  be  provided  in  impounding 
reservoirs;  J.  James  R.  Croes  Medal,  to  R.  R. 
Lyman,  for  the  paper  on  improved  forms  of 
weirs;  Thomas  Fitch  Rowland  Prize,  to  C.  R. 
Staniford,  for  that  on  pier  construction  in 
New  York  harbor;  James  Laurie  Prize,  to  J. 
E.  Greiner,  for  that  on  coal  piers  on  the  At- 
lantic seaboard;  Collingwood  Prize  for  juniors, 
George  Schobinger,  for  that  on  the  Colorado 
River  siphon. 

Officers  for  the  coming  year  were  elected  as 
follows:  President,  Dr.  E.  L.  Corthell;  vice- 
presidents,  Alfred  Craven  and  P.  C.  Ricketts; 
treasurer,  Lincoln  Bush;  directors — district  1, 
V.  G.  Bogue  and  Dr.  A.  C.  Humphreys;  dis- 
trict 2,  0.  F.  Clapp;  district  4,  Richard  Khuen; 
district  5,  F.  G.  Jonah;  district  7,  Edwin  Dur- 
yea,  Jr.;  members  of  nominating  committee — 
district  1,  E.  J.  Fort;  district  2,  S.  E.  Tinkham; 
district  3,  F.  W.  Cappelen;  district  4,  H.  H. 
Quimby;  district  5,  E.  N.  Layfield;  district  6, 
W.  B.  Gregory;  district  7,  J.  B.  C.  Lockwood. 

The  next  annual  convention  will  be  held  Jan. 
27-30  at  Pittsburgh. 


Agreement   Reached   as   to   New 
York's  West  Side  Improvement 

Agreement  has  been  reached  between  the 
city  of  New  York  and  the  New  York  Central 
Railroad  relative  to  the  removal  of  its  West- 
Side  freight  tracks  from  grade  in  Eleventh 
and  Tenth  Avenues.  The  project,  which  in- 
volves the  entire  freight  line  of  the  New  York 
Central  from  the  junction  with  the  main  line 
at  Spuyten  Duyvil,  at  the  upper  end  of  Man- 
hattan, to  St.  John's  Park,  the  terminal  in 
lower  Manhattan,  has  been  under  discussion 
for  many  years.  The  details  are  yet  to  be 
worked  out,  but  the  salient  features  are  as  fol- 
lows: 

An  elevated  structure  on  private  right-of- 
way  east  of  West  Street,  from  St.  John's  Park 
to  Thirtieth  Street. 

An  elevated  structure  from  Twelfth  Avenue 
and  the  marginal  way  from  Thirtieth  Street 
to  Fifty-ninth  Street. 

Covered  tracks  under  Riverside  Park,  and 
from  135th  to  153rd  Street. 

Covered  tracks  on  the  present  right-of-way 
through  Fort  Washington  Park. 

A  viaduct  over  Dyckman  Street. 

A  tunnel  under  Inwood  Hill. 

The  cost  of  the  improvement  is  estimated  at 
$50,000,000.  It  is  expected  that  the  legal 
approval  will  be  concluded  in  about  two 
months,  after  which  construction  will  proceed. 

For  the  city  the  engineering  studies  have 
been  handled  by  a  board  of  engineers  in  the 
employ  of  the  city,  who  served  as  consulting 
engineers  to  the  committee  on  port  and  ter- 
minals of  the  Board  of  Estimate  and  Appor- 
tionment. These  engineers  are  Ernest  P. 
Goodrich,  consulting  engineer  to  the  borough 
president  of  Manhattan;  C.  W.  Staniford,  chief 
.  engineer  of  the  Department  of  Docks  and  Fer- 
ries, and  John  F.  Sullivan,  engineer  of  the 
Bureau  of  Contract  Supervision  of  the  board. 
For  the  railroad  G.  A.  Harwood,  chief  engineer 
of  electric  zone  improvemants,  and'  H.  D. 
Jewett,  designing  engineer  of  West-Side  im- 
provements, handled  the  engineering  end  of 
the  negotiations. 

Report  as  to  Licensing  of  Engi- 
neers in' Pennsylvania  Unverified 

In  the  issue  of  the  Engineering  Record  of 
Jan.  1  it  was  stated  that  the  committee  ap- 
pointed to  investigate  the  advisability  of  li- 
censing engineers  in  Pennsylvania  would  prob- 
ably report  favorably  to  licensing. 

Inquiry  made  by  this  journal  fails  to  sub- 
stantiate the  report.  The  committee  has  not 
yet  declared  what  its  attitude  will  be. 


Pan-American  Congress  Urges 
International  Triangulation 

Among  other  matters  recommended  in  the 
resolutions  of  the  Pan-American  Scientific 
Congress,  adopted  at  the  final  session  in 
Washington,  are  several  recommendations  of 
engineering  interest.  Among  them  are  that 
committees  be  appointed  for  the  purpose  of 
establishing  an  international  triangulation, 
that  a  Pan-American  committee  be  established 
to  study  and  report  upon  the  question  of  es- 
tablishing a  uniform  railway  gage,  that  the 
administrative  practice  of  regulating  the  use 
of  water  be  studied,  that  its  use  upon  arid 
and  irrigable  land  be  investigated,  and  that 
the  question  of  the  reclamation  of  arid  land 
is  one  that  should  receive  the  Immediate  and 
careful  consideration  of  the  several  govern- 
ments of  the  American  states.  It  is  suggested 
that  the  proper  steps  and  measures  be  taken 
to  bring  about  in  the  American  Republics 
participatinjg  in  the  Congress  a  general  use  of 
the  metric  system  and  weights  and  measures. 

Accurate  geodetic  measurements  which  may 
serve  to  contribute  to  the  discovery  of  the 
true  shape  of  our  planets  should  be  taken  as 
soon  as  possible  according  to  the  resolutions 
adopted.  It  is  proposed  that  the  nations  of 
the  American  continent  establish  by  means  of 
their  offices  of  geodesy,  or  by  committees 
appointed  for  that  purpose,  an  international 
triangulation,  and  that  the  governments 
of  American  nations  reach  an  agreement 
for  the  purpose  of  creating  an  ■  office,  or 
congress,  of  cartography  and  geography.  The 
adoption  of  the  metric  system  in  this  hemi- 
sphere is  recommended,  and,  it  was  resolved, 
proper  steps  and  measures  should  be  taken  to 
bring- it  about  as  soon  as  possible.  The  ap- 
pointment of  a  Pan-American  committee  to 
study  and  report  upon  the  questions  of  estab- 
lishing such  a  uniform  railway  gage  as  will 
best  serve  the  countries  interested,  their  in- 
ternational communication  and  communication 
between  all  countries  of  America  is  suggested. 
It  is  also  recommended  that  each  of  the  Amer- 
ican nations  appoint  a  commission  to  investi- 
gate and  study  in  their  respective  countries 
the  existing  laws  and  regulations  effecting 
the  administrative  practice  of  regulating  the 
use  of  water,  the  adjudicating  of  rights  per- 
taining to  the  use  of  surface  and  underground 
water  for  irrigation  purposes,  the  distribution, 
application  and  use  of  water  upon  arid  and 
irrigable  land,  the  method  of  conservation  of 
surface  and  underground  water  for  irrigation 
or  industrial  purposes,  and  to  suggest  laws 
or  regulations  in  the  interests  of  general  in- 
dustry, navigation  and  commerce. 


General  Dodge  Leaves  $300,000  to 
Norwich  University 

Norwich  University,  where  the  late  Gen. 
Grenville  M.  Dodge  received  his  professional 
education,  was  a  beneficiary  in  his  will,  which 
was  filed  at  Council  Bluffs,  Iowa,  Jan.  10,  to 
the  extent  of  $300,000.  Of  this  sum,  $50  000 
is  immediately  available  for  paying  the  salaries 
of  professors  of  civil,  military,  electrical  and 
mining  engineers.  The  $250,000  remaining 
will  be  paid  after  a  trust  fund  for  the  imme- 
diate family  is  dissolved  in  future  years. 


Consulting  Engineers  Selected  for 
Barge  Canal  Improvements 

Dr.  Elmer  L.  Corthell,  consulting  engineer, 
of  New  York  City;  Henry  C.  Allen,  consulting 
engineer,  of  Syracuse,  N.  Y.;  Eugene  E.  Has- 
kell, director  of  the  College  of  Civil  Engineer- 
ing, Cornell  University;  Joseph  Ripley  of  the 
hoard  of  consulting  engineers  of  New  York 
State  canals,  and  E.  C.  Moore,  formerly  con- 
sulting engineer  for  the  New  York  City 
Board  of  Estimate  and  Apportionment,  have 
been  selected  as  members  of  the  board  of  con- 
sulting engineers  on  the  improvements  to  be 
made  on  the  New  York  State  Barge  Canal  un- 
der the  recently  voted  $27,000,000  bond  issue. 
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Seattle  Water  Main  Collapse 
Preceded  by  Undermining 

Covering  Over  Pipe  Consisted  Largely  of  Heavy 
Boulders — New  Staves  Cached  at  Con- 
venient Points  Facilitated  Repairs 

A  force  of  100  men  worked  for  three  days 
and  three  nights  to  clear  the  excavation  pre- 
paratory to  repairing  the  break  in  the  wood- 
stave  supply  main,  at  Seattle,  which  was  de- 
scribed on  page  93  of  last  week's  issue  of  this 
journal.  New  staves  cached  at  convenient 
points  along  the  line  facilitated  the  work.  At 
the  point  where  the  break  occurred  the  escap- 
ing water .  washed  away  the  support  of  the 
pipe,  leaving  a  chasm  into  which  the  main 
settled  and  collapsed  for  a  distance  of  about 
100  ft. 

Total  Length  of  Mains,  66.61  Miles 

The  total  length  of  the  two  large  supply 
mains  from  the  headworks  on  Cedar  River,  28 
miles  from  the  city,  is  62.61  miles,  line  1  be- 
ing 28.57  miles  in  length  and  line  2  being 
34.04  miles,  chiefly  wood.  The  least  diam- 
eter of  the  pipe  in  line  1  is  42  in.,  the  greatest 
diameter  44%  in.     The  least  diameter  of  line 


sure  required  the  use  of  heavy  steel  pipe.  At 
this  point  there  has  been  no  trouble,  except 
occasional  areas  of  pitting  in  the  pipe  due  to 
the  action  of  electrolysis. 

At  the  place  where  the  pipe  broke  the  back- 
filling and  covering  consisted  very  largely  of 
heavy  boulders,  which  did  not  form  a  com- 
pact arch  over  the  pipe  and  left  the  whole 
superincumbent  weight  resting  upon  the  pipe. 
When  the  break  occurred  the  escaping  water 
washed  away  the  support  of  the  pipe,  leaving 
a  chasm  into  which  the  pipe  settled  and  col- 
lapsed, for  a  distance  of  about  100  ft.  At  the 
point  of  collapse  the  sides  of  the  cut  were  very 
high,  and  much  of  the  material  that  had  to  be 
removed  in  uncovering  the  pipe  had  to  car- 
ried by  hand  some  30  or  40  yards  lengthwise 
through  the  excavation.  As  some  of  these 
boulders  were  from  20  in.  to  30  in.  in  diameter, 
the  difficulty  of  uncovering  it  is  apparent.  It 
required  the  labor  of  about  100  men  for  three 
days  and  three  nights  to  clear  the  excavation 
of  rock  and  broken  staves. 

Cached  Staves  Facilitate  Work 

New  staves  are  cached  at  convenient  points 
along  the  line  so  that  there  was  no  delay  in 
getting  the  necessary  material  to  rebuild  the 
section  destroyed.    After  the  water  was  turned 


MAIN  PIPE  LINE  REPAIRED  AFTER  BREAK — KEW  STAVES  CACHED  AT  NUMEROUS  POINTS  EXPEDITE  WORK 


2  is  48  in.  and  the  greatest  60  in.  Both  pipes 
pass  over  rough  country.  The  static  head 
varies  from  10  or  12  ft.  at  the  intake  to  about 
530  ft.  at  the  crossing  of  the  Black  River  near 
Renton,  the  hydraulic  head  rising  at  that 
point  to  485  ft.  For  the  first  15  miles  the 
hydraulic  head  is  low,  varying  from  a  few  feet 
to  about  65  ft,  except  at  one  or  two  points 
where  it  rises  to  about  160  ft. 

There  has  been  but  little  trouble  with  the 
line  between  Renton  and  Seattle,  where  the 
hydraulic  head  is  sufficient  to  keep  the  staves 
thoroughly  saturated,  but,  on  the  upper  15 
miles,  where  the  pressure  is  low  and  where  the 
soil,  for  the  most  part,  is  gravelly,  the  staves, 
it  is  said,  have  shown  evidence  of  decay. 
Leaks  and  breaks  of  more  or  less  magnitude 
developed,  from  time  to  time,  after  the  pipe 
had  been  in  use  six  or  seven  years,  and  in  a 
few  cases  small  sections  of  main  have  col- 
lapsed. 

Hydraulic  Head  Low  Where  Break  Occurred 

The  break  occurred  where  the  hydraulic 
head  is  very  low,  the  pressure  at  that  point 
being  only  10  or  12  lb.  The  soil  is  very 
gravelly  and  porous,  permitting  free  entrance 
of  the  air  through  the  covering,  and  there  are 
considerable  variations  of  temperature. 

Across   Black   River   Valley  the   high   pres- 


on  a  new  trouble  developed  about  9  miles  from 
the  intake,  at  a  point,  where  the  pressure  was 
low,  which  required  two  days  and  two  nights 
to  remedy.  With  the  exception  of  the  24  hr. 
constituting  the  interval  between  the  repair- 
ing of  the  first  break,  and  the  discovery  of 
the  second,  the  water  was  off  about  seven  days. 

The  storage  capacity  in  the  city  is  270,000,- 
000  gal.  About  200,000,000  gal.  of  this  had 
been  exhausted  while  water  was  off,  leaving 
about  70,000,000  storage  when  the  water  was 
turned  on  the  second  time. 

It  is  possible  that  much  of  the  upper  end  of 
the  line  may  have  to  be  rebuilt  within  a  year 
or  two. 


Highway  Construction  in  Alaska 
to  Be  Requested  of  Congress 

An  appropriation  to  improve  the  highway 
from  Fairbanks  to  the  coast  is  to  be  asked 
of  Congress  by  the  people  of  Alaska,  accord- 
ing to  a  recent  report  from  the  northwest. 
It  is  desired  to  make  this  road  suitable  for 
motor  travel,  which  is  estimated  to  require  an 
expenditure  of  about  $1,000  per  mile,  or 
$358,000.  If  these  improvements  were  made 
it  is  thought  that  the  traveling  time  between 
these  two  points  could  be  reduced  two  or 
three  days. 


Lake  Erie  &  Ohio  River  Canal 
Board  Retains  Engineers 

At  a  recent  conference  of  the  Lake  Erie  A 
Ohio  River  Canal  Board,  it  was  decided  to  re- 
tain Isham  Randolph,  consulting  engineer,  of 
Chicago,  to  examine  and  check  up  the  engi- 
neering and  other  data  now  in  the  possession 
of  the  board  and  to  give  his  opinion  on  the 
canal  project.  George  F.  Stickney,  consulting 
engineer,  of  Albany,  N.  Y.,  who  prepared  the 
estimates  for  the  first  canal  board,  was  also 
engaged  to  assist  the  present  board  in  certain 
engineering  matters  engaging  its  attention. 
George  M.  Lehman,  chief  engineer  of  the  canal 
board,  who  was  present  at  the  conference,  and 
who  conducted  surveys  and  estimates  upon  sev- 
eral previous  occasions  for  the  project,  will  act 
with  the  above  named  engineers  in  completing 
the  report  which  it  is  intended  to  have  in  form 
by  early  spring. 

Plan  to  Dredge  New  Inner  Harbor 
Channel  at  Victoria,  B.  C. 

Plans  for  a  channel  that  will  afford  an  en- 
tirely new  passage  into  the  inner  harbor  at 
Victoria,  B.  C,  were  discussed  at  the  ninth 
annual  meeting  of  the  Victoria  Inner  Harbor 
Association,  held  in  that  city  on  Jan.  11.  A.  F. 
Mitchell,  acting  district  engineer  of  the  Do- 
minion government,  outlined  plans  which  the 
government  proposes  to  follow  during  the 
present  year  in  opening  up  a  new  channel  with 
a  width  of  300  ft.  and  a  low  water  depth  of  20 
ft.  by  improving  what  is  known  as  the  North- 
west passage.  Borings  have  been  made,  it  is 
reported,  which  show  that  in  dredging  for  the 
new  channel  no  rock  would  be  encountered. 
This  condition  is  expected  to  grreatly  reduce 
the  cost  of  the  work,  as  well  as  to  expedite 
the  construction. 


Commissioner  Hodge's  Debut 

The  Public  Service  Commission's  hearing 
upon  the  application  of  a  taxpayers'  associa- 
tion for  an  order  directing  increase  of  accom- 
modations by  a  corporation  without  increase  of 
fare  gave  a  taste  of  Commissioner  Hodge's 
quality.  The  usual  argument  of  the  con- 
venience of  a  great  many  citizens  was  made, 
and  Commissioner  Hodge  remarked: 

"It  isn't  a  question  of  how  many  people 
would  like  to  have  the  transfers,  but  it's  a 
question  of  whether  it  is  reasonable  to  impose 
the  order  upon  the  company." 

Whereupon  Chairman  Straus  asked: 

"You  would  not  ask  us  to  do  anything  that 
would  make  any  less  the  income  of  a  company 
which  is  already  suffering  a  loss?" 

The  similarity  of  these  views  is  no  less 
striking  than  their  similarity  to  those  of 
Justice  Hughes.  That  public  service  which 
wears  best  is  the  most  truly  popular,  and  there 
can  be  no  manner  of  doubt  that  the  regulation 
of  public  utilities  in  the  Hughes  inanner  is  the 
most  popular  sort.  Those  who  tried  a  differ- 
ent sort  of  regulation  have  been  retired,  while 
Justice  Hughe?  is  driving  from  his  doors  those 
who  want  to  draft  him  for  other  duty. — New 
York  Times. 


Commission  Engineer  Declares 
Public  Ownership  IneflScient 

That  the  poorest  managed  utilities  in  In- 
diana at  the  present  time  are  those  munici- 
pally owned  was  the  declaration  of  H.  0. 
Garman,  chief  engineer  of  the  Public  Service 
Commission  of  Indiana,  in  a  recent  address 
before  the  Saturday  Lunch  Club  of  Indian- 
apolis. Partisan  politics  he  blames  for  thii 
The  complete  changes  in  management  of  mu- 
nicipal plants  now  made  with  each  change  of 
administration  work  to  the  entire  disadvan- 
tage of  the  enterprise.  The  municipal  plant 
which  furnishes  a  rendezvous  for  political 
workers  cannot  succeed,  he  said.  No  su'cB 
shiftless  management  is  tolerated  in'  the  pri- 
vately owned  plant,  which  is  operated'  to'  show 
a  return  on  the  investraeht.  '■•■,.-'     -f 
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Institute  of  Consulting  Engi- 
neers Holds  Annual 
Meeting 

President  in  Annual  Address  Points  Out  Op- 
portunities   for    Public    Service— Institute 
Urged  to  Join  International  Federation 

The  opportunity  of  the  engineer  to  render 
public  service  was  the  keynote  of  the  presi- 
dential address  of  Dr.  E.  L.  Corthell  at  the 
annual  meeting  of  the  American  Institute  of 
Consulting  Engineers  at  the  Engineers'  Club, 
New  York,  Jan.  17.  He  cited  the  instances 
during  the  year  in  which  the  institute  as  a 
body  had  undertaken  work  for  the  general 
good,  and  also  indicated  directions  in  which 
further  work  was  possible.  He  emphasized 
the  desirability  of  co-operation  between  the 
institute  and  the  Chamber  of  Commerce  of 
the  United  States  of  America,  of  which  the 
institute  is  a  member.  The  chamber  is  about 
to  take  up  inland  waterways  and  the  mer- 
chant marine,  in  which  there  should  be  a 
large  engineering  interest,  and  in  which  the 
advice  of  the  institute  would  be  of  material 
assistance  to  the  chamber.  Dr.  Corthell 
urged,  too,  that  the  membership  of  the  insti- 
tute, now  numbering  eighty,  be  enlarged  by 
the  addition  of  those  with  a  professional  rec- 
ord and  experience  commensurate  with  the 
institute's  requirements. 

Valuation 

Following  the  reading  of  committee  reports 
there  was  a  discussion  on  valuation,  partici- 
pated in  by   Gustav   Lindenthal,  Gardner   S. 
Williams,   Dr.   A.   C.   Humphreys   and   F.   A. 
Molitor.     As   a   result   of   this    discussion   it 
was  resolved  that  the  council  of  the  institute 
be  asked  to  take  under  consideration  the  ad- 
visability  of   appointing  a    standing   commit- 
tee of  the  matter  of  valuation.    It  was  pointed 
out  that  in  this  subject,  now  of  exceedingly 
great  interest  and  importance,  because  of  the 
government's   valuation   of   railroads,  the  in- 
stitute might  bear  an  important  part  in  shap- 
ing the  views  of  the  public  along  sane  lines. 
A  touching  incident  of  the  evening  was  a 
brief  tribute  to  the  memory  of  C.  C.  Schneider, 
by  Mr.  Lindenthal,  and  a  brief  suspense  of  the 
proceediBgs  while  the  members  stood  silent  as 
a  mark  of  respect  for  the  deceased  member. 
Reporting  on  the  matter  of  the  institute's 
part   in    the    preparedness    movement,    Ralph 
Mershon  told  of  the  bill  for  an  officers'  re- 
serve corps,  which  had  been  made  part  of  the 
Administration's  preparedness  program.     Mr. 
Mershon  also  called  attention  to  a  bill  intro- 
duced in  the  Senate  by  Senator  Pomerene  of 
Ohio  which  makes  possible,  through  additional 
instructional  officers  detailed  from  the  army, 
the  improvement  of  the  courses  of  «"litafy 
instructions  in  the  Land  Grant  Colleges.    The 
meeting  approved  of  Mr.  Mershon's  proposal 
to  give  the  support  of  the  institute  to  this 
measure. 

International  Federation 
There  was  present  as  a  guest  of  the  presi- 
dent. Dr.  Corthell,  R.  E.  Mathot,  president  of 
the  Chamber  of  Consulting  Engineers  of  Bel- 
gium and  chairman  of  the  council  of  Interna- 
tional Federation  of  Consulting  Engineers. 
Mr.  Mathot  recounted  briefly  the  progress  of 
the  international  federation,  pointing  out  that 
at  the  Ghent  Convention,  which  was  the  first, 
there  were  eleven  associations  represented. 
In  1914,  at  the  Berne  Convention,  there  were 
fourteen  associations,  the  new  ones  being  the 
Swiss,  Poli-sh  and  Austrian  societies.  He 
stated  that  an  association  now  in  process  of 
formation  in  Italy  would  come  into  the  federa- 
tion, and  that  only  England  and  the  United 
States  would  then  be  unrepresented  in  the 
international  body.  He  urged  strongly  that  the 
American  institute  come  in,  pointing  out  the 
advantages  in  standardizing  codes  of  ethics 
and  in  making  possible  the  recommendation 
by  engineers  in  one  country  of  thoroughly 
competent   men   in    others.     Among  the  pro- 


posed activities  of  the  international  federa- 
tion is  the  publication  of  a  year  book,  giving 
fully  the  qualifications  of  the  members,  so 
that  their  selection  for  work  by  their  fellows 
in  foreign  countries  will  be  made  easy. 

The  election  of  the  following  members  of 
the  council  was  announced:  S.  Whinery,  A. 
C.  Humphreys.   G.  F.  Swain,  F.   A.  Molitor. 


Rain  Storms  and    Floods  Isolate 
Southern  California  Towns 

As  we  go  to  press  a  terrific  rain  storm  is 
raging  in  Southern  California,  and  although 
flood  damage  to  railways,  highways,  bridges 
and  public  utility  properties  generally  has  been 
heavy,  no  final  estimate  can  yet  be  made.  Press 
reports  place  the  damage  thus  far  at  about 
$2  000,000.  At  least  six  lives  were  lost.  Up  to 
midnight  of  Jan.  18,  the  rainfall  for  the  storm 
was  5.79  in.  in  Los  Angeles,  with  the  downpour 
still  continuing.  Extreme  flood  conditions  were 
due  to  a  warm  rain  on  deep  Sierra  snows,  caus- 
ing almost  every  stream  in  the  Los  Angeles 
district  to  overflow.  The  rainfall  was  un- 
usually heavy  in  the  mountains.  At  Upland  it 
was  10.85  in. 

Los  Angeles  was  completely  isolated  on  Jan. 
19  by  the  impassable  conditions  of  all  highways 
and  railways  to  the  east,  north  and  south. 
About  fifteen  through  trains  were  stormbound 
in  the  mountains.  Street  car  service  was  main- 
tained on  certain  lines  only,  and  many  down- 
town streets  were  flooded. 

Dynamite  was  used  to  clear  debris  jams  m 
the  Arroyo  Seco,  which  threatened  to  cause 
overflows  into  adjacent  sections.  It  is  reported 
that  the  $30,000  bridge  over  the  Santa  Ana 
River  has  collapsed  and  that  the  Tippecanoe 
Avenue  bridge  is  also  a  total  loss.  Near  Bell 
Station  the  Los  Angeles  River  was  three  miles 
wide  with  housetops  showing  in  midstream. 
The  Pomona  region  suffered  heavily  because 
a  temporary  stoppage  of  the  San  Gabriel  River 
gave  way  suddenly,  releasing  a  wall  of  water 
which  caused  excessive  damage  in  the  valley 
and  endangered  Pomona  College  buildings. 

In  the  oil  fields  near  Bakersfield  several  hun- 
dred oil  derricks  were  blown  over,  and  dam- 
age estimated  to  total  several  hundred  thou- 
sand dollars  is  reported.  Water  was  flowing 
over  the  spillways  of  the  Sweetwater  and 
Roosevelt  dams,  and  workmen  were  attempting 
to  avert  a  threatened  break  in  the  Salt  River 
Levee  near  Phoenix. 


Enforcing  the  Red  Flag  on 
New  York  Subway  Work 

Flags    Placed    in    Trolley    Slots     and    Ropes 
Stretched  Across  Street  Before  Blasting- 
Caution  Signs  on  Decked  Streete 

How   to  enforce   traffic   regulations  in   New 
York  City  over  subway  decking  where  blasting 
is   being   done    has   been    a   pressing   problem 
with  the   Public   Service  Commission   and   the 
subway  contractors  since  the  violation  of  these 
regulations  caused  the  loss  of  several  lives  in 
the  Seventh  Avenue  collapse  on  Sept.  22,  1915. 
It  was  pointed  out  by  the  Engineering  Record 
at  that  time,  and  subsequently,  that  little  could 
be  done  without  the  help  of  the  police.     This 
help   has  been   secured,  to   a  considerable  ex- 
tent, and  it  is  thought  that,  while  individual 
carelessness  is  still  a  menace  both  to  the  pub- 
lic and  the  workmen,  conditions  are  improved. 
Two  types  of  signs,  put  up   and  enforced 
with  the  help  of  the  city  authorities,  are  shown 
in  the  accompanying  photographs.   While  from 
a     safety    standpoint     it    might    be    thought 
preferable  to  make  these  signs  larger  and  fix 
them    securely   in    the   roadway   itself   at   the 
end  of  decked  streets,  it  was  believed  that  the 
object  of  the  signs  could  be  attained  without 
placing  them  so  as  to  restrict  traffic  physically. 
At   the   suggestion   of   the   fire   department, 
the  Public  Service  Commission  has  instructed 
contractors  to  place  red  flags  on  sticks  in  the 
trolley  slots  to  stop  the  cars  when  a  blase  is  to 
be  fired.     The  plan   is  now  working  well,  al- 
though it  is  said  that  the  first  motorman  on 
whom  it  was  tried  leaned  out  of  his  vestibule, 
threw  the  red  flag  into  the  gutter  and  went  by 
so  fast  that  the  contractor's  men  failed  to  get 
his  number. 

The  two  sections  of  the  Broadway-Seventh 
Avenue  line  on  which  the  accompanying  photo- 


Carnegie  Steel  Co.  to  Build  $7,000,- 
000  Plant  at  Youngstown 

Announcement  is  made  by  Homer  Williams, 
president  of  the  Carnegie  Steel  Company  (a 
subsidiary  of  the  U.  S.  Steel  Corporation), 
that  construction  of  the  new  plant  at  Youngs- 
town, so  long  contemplated,  will  be  commenced 
at  once.  The  plant  will  be  located  on  a  500- 
acre  site  between  Girard  and  Niles  near 
Youngstown  and  will  be  known  as  the  Mc- 
Donald Mills,  named  for  Thomas  McDonald, 
who  has  been  general  superintendent  of  the 
Ohio  Works  for  twenty-two  years.  At  present 
ten  merchant  bar  mills,  of  the  total  thirty  con- 
templated in  the  future,  will  be  built  and  will 
employ  between  1500  and  3000  men.  The  an- 
nual capacity  is  estimated  between  400,000  and 
500,000  tons.  Over  200  by-product  coke  ovens 
and  an  electric  power  plant  will  be  built,  the 
total  amount  appropriated  being  $7,000,000. 
Railroad  connections  to  all  the  trunk  lines  in 
the  Youngstown  district  will  be  made  through 
the  Youngstown  &  Northern,  which  passes 
through  the  site. 


New  York  Assembly  Passes  Canal  Bill 

The  New  York  State  Assembly  passed,  Jan. 
18  a  bill  making  available  for  the  completion 
of' the  Barge  Canal  the  $27,000,000  provided 
in  the  bond  issue  referendum  last  November. 
A  similar  bill  has  been  introduced  in  the 
Senate. 


SIGNS    MARK    DECKED    BLOCKS    SUPPORTED    ON 
FALSEWORK 
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SIGN  ON   CORNER  POST  WARNS  TRAFFIC  ON  BOTH 
STREETS 

graphs   were    taken    are   being   built   by   the 
Litchfield  Construction  Company  and  the  Hol- 
brook,    Cabot   &    Rollins    Corporation.      Both 
these  contractors  now  stretch  two  ropes  deco- 
rated with  red  flags  entirely  across  the  street 
and  clear  the  space  between  them  before  fir- 
ing a  blast.     Workmen  engaged  in  stretching 
these  ropes  are  said  to  have  been  run  into, 
deliberately  or  otherwise,  in  a  number  of  in- 
stances by  cars  or  vehicles  in  a  hurry  to  get 
by  before  the  blast  was  fired.     On  the  work  of 
the  first-mentioned  contractor  an  automobilist 
ran  through  one  line  at  full  speed  after  it  had 
been  stretched.     Fortunately  a  large  number 
of  the  contractor's  men  were  on  the  street  at 
the  time,  having  just  come  up  for  lunch.   They 
surrounded  the  car  and  brought  it  to  a  stop. 
The   police    arrested    the   driver,   and   he   was 
promptly   fined   on   being  brought   into   court. 
It   is   instructive   to   note   that   this   man   was 
fined  for  disorderly  conduct.     Running  over  a 
danger  signal  is  not  a  legal  offence  in  New 
York  City. 

Incidents  of  this  kind  show  the  difficulties 
with  which  the  commission  and  contractors 
have  to  contend,  as  well  as  the  sincere  efforts 
now  being  made  by  the  city  authorities  to  pro- 
tect both  the  public  and  the  subway  construc- 
tion. They  also  suggest  that  one  blue  uniform 
is  more  potent  than  forty  red  flags  when  it 
comes  to  convincing  traffic  that  a  blast  zone  is 
an  area  to  be  respected. 
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American  Society  Elects  Elmer  L. 
Corthell  President 

(Continued  from  page  125,  first  column) 
tinetion  that  Brown  University,  in  1884,  con- 
ferred   upon    him    the    degree   of    Doctor   of 
Science. 

Dr.  Corthell  undertook  another  extensive 
European  tour  in  1897,  this  time  devoting  most 
ot  his  attention  to  river  and  harbor  work 
and  the  protection  of  sandy  coasts  against 
encroachments  of  the  sea.  For  eleven  years 
he  served  as  consulting  engineer  on  the  Cape 
J^od  Canal  m  Massachusetts,  and  was  retained 
by  the  Argentine  Government  to  act  as  its 
consulting  engineer  for  two  years  on  important 
problems  connected  with  the  great  harbors 
of  that  country.  In  1904  the  Governor  of 
New  York  State  appointed  Mr.  Corthell  upon 
the  advisory  board  of  consulting  engineers 
to  build  the  State  Barge  Canal  from  which 
position  he  resigned  in  order  to  give  all  of 
his  time  to  Brazilian  work. 

Mr.  Corthell  is  at  present  in  consulting  prac- 
tice in  New  York  City  and  is  a  member  of 
numerous  engineering  and  scientific  societies 
in  this  country  and  abroad.  He  is  also  presi- 
dent of  the  American  Institute  of  Consulting 
Engineers  and  has  always  taken  an  important 
part  in  international  engineering  congresses. 
He  has  been  a  prolific  writer  and  has  made 
important  contributions  to  the  technical  press 
and  the  proceedings  of  engineering  societies. 

San  Fernando  Irrigation  Project 
Under  Way 

The  San  Fernando  irrigation  project,  which 
contemplates  supplying  Los  Angeles  aqueduct 
water  to  irrigable  lands  in  the  San  Fernando 
Valley,  is  on  a  construction  basis  as  a  result 
of  a  meeting  in  San  Fernando  Dec.  27.  At 
this  time  the  legal  firm  employed  by  the  city 
reported  favorably  upon  the  validity  of  the 
$2,650,000  bond  issue  of  Los  Angeles  Water 
Works  district  No.  3. 

At  this  meeting  William  Mulholland  urged 
immediate  action  in  order  that  part  of  the 
system  at  least  could  be  built  in  time  to  sup- 
ply water  during  the  coming  summer.  The 
city,  he  said,  may  possibly  sell  at  least  $100,000 
during  1916. 

The  work  of  constructing  the  pressure  dis- 
tribution system  will  be  done  under  the  super- 
vision of  William  Mulholland,  who  has  been 
appointed  chief  engineer  of  the  district  to 
serve  without  pay. 
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President  Asks  Help  of  En- 
gineers for  National 
Defense 

Five  SocietleH  Represented  on  Naval  Consult- 
ing Board  to  Aid  in  Organizing  Industries 
for  Efficient  Use  in  War 

The   plan   of   President   Wilson,   announced 
Jan.  16  by  Secretary  Daniels,  will  enlist  the 
engineers  of  the  country  through  the  five  na- 
tional societies  represented  on  the  Naval  Con- 
sulting Board  for  the  purpose  of  organizing  by 
states  all  the  industrial  plants  of  the  country 
whose  output  would  be  of  use  to  the  nation  in 
the  event  of  war.    A  representative  is  to  be 
appointed  by  each  society  for  every  state,  and 
these  five  men  are  to  list  all  industrial  plants 
producing   food,  clothing,  construction    mate- 
rial, steel  products  and  everything  else  that  is 
classed  as  munitions  in  time  of  war.    These 
lists  will  make  the  navy  and  war  departments 
familiar  with  the  resources  at  the  disposal  of 
the    country.    These    departments    will    then 
scatter  small  orders  from  time  to  time  among 
all  the  plants  listed,  so  that  each  one  will  have 
government   plans   and   specifications   for   its 
products  always  on  hand  and  will  also  have  a 
force  that  is  experienced  in  producing  govern- 
ment supplies. 

Loss  of  Big  Plants  Would  Not  Stop  Supplies 

The  plan  would  develop  the  small  plant,  and 
enlist  manufacturers  widely  distributed  over 
the  country,  so  that  the  crippling  of  a  few 
plants  or  the  loss  of  a  manufacturing  section 
of  the  country  would  not  curtail  our  supplies 
of  important  materials.  Advice  will  also  be 
given  in  selecting  new  equipment  and  making 
extensions,  so  that  after  a  time  each  plant 
will  be  able  to  turn  its  entire  capacity  to  gov- 
ernment service  on  short  notice  in  emergency. 
The  active  help  of  the  36,000  membership  of 
the  five  societies  is  to  be  enlisted  to  develop 
the  plan.  The  state  of  New  Jersey  has  already 
been  tentatively  surveyed  in  this  way  by  a 
committee  of  the  Naval  Consulting  Board,  dis- 
closing 800  factories  which  could  make  war 
supplies  in  emergency.  The  membership  of 
the  five  societies  in  New  Jersey  is  1200,  or 
three  men  to  every  two  plants. 


U.  S.  Chamber  of  Commerce  to 
Meet  Early  in  February 

The  Chamber  of  Commerce  of  the  United 
States  of  America  will  hold  its  fourth  annual 
meeting  in  Washington,  D.  C,  Feb.  8,  9  and  10. 
The  greater  part  of  the  program  will  be  taken 
up  with  foreign  trade  questions  and  with 
domestic  questions  which  have  been  brought  to 
the  front  by  the  foreign  situation. 


Railway    Engineering   Body   An- 
nounces Nominees  for  Office 

A.  S.  Baldwin,  chief  engineer  of  the  Illinois 
Central  Railroad,  has  been  announced  as  the 
nominee  for  president  of  the  American  Rail- 
way Engineering  Association  for  the  coming 
year.  C.  A.  Morse,  chief  engineer  of  the  Rock 
Island  lines,  is  nominated  for  vice-president. 
For  treasurer  and  secretary  the  present  in- 
cumbents, Geo.  H.  Bremner  and  E.  H.  Fritch, 
are  renominated. 

Three  directors  are  to  be  chosen  from  the 
following  nine  nominees:  R.  N.  Begien,  Bal- 
timore &  Ohio  Southwestern;  W.  M.  Dawley, 
Erie;  L.  A.  Downs,  Illinois  Central;  John  V. 
Hanna,  Kansas  City  Terminal;  A.  J.  Himes, 
New  York,  Chicago  &  St.  Louis;  C.  E.  Lindsay, 
New  York  Central;  W.  D.  Pence,  Engineering 
Board,  Interstate  Commerce  Commission ;  F.  E. 
Turneaure,  University  of  Wisconsin,  and  J.  E. 
Willoughby,  Atlantic  Coast  Line. 

Five  members  of  the  nominating  committee 
are  to  be  selected  from  these  ten  candidates: 
A.  M.  Burt,  Northern  Pacific;  A.  F.  Dorley, 
Missouri  Pacific;  W.  K.  Hatt,  Purdue  Uni- 
versity; V.  K.  Hendricks,  St.  Louis  &  San 
Francisco;  M.  A.  Long,  Baltimore  &  Ohio;  A. 
Montzheirher,  Elgin,  Joliet  &  Eastern;  A.  R. 
Raymer,  Pittsburgh  &  Lake  Erie;  O.  E.  Selby, 
Cleveland,  Cincinnati,  Chicago  &  St.  Louis;  A. 
F.  Robinson,  Atchison,  Topeka  &  Santa  Fe, 
and  E.  B.  Temple,  Pennsylvania. 


Letter  Announcing  Plan 

The  first  intimation  of  the  proposed  scheme 
was  given  to  the  public  in  a  letter  from  Presi- 
dent Wilson  to  W.  L.  Saunders,  president  of 
the  American  Institute  of  Mining  Engineers, 
which  was  dated  Jan.  13,  and  read  as  follows: 
"The  work  which  the  American  Institute  of 
Mining  Engineers  has  done  through  its  mem- 
bers on  the  Naval  Consulting  Board  is  a 
patriotic  service  which  is  deeply  appreciated 

"It  has  been  so  valuable  that  I  am  tempted 
to  ask  that  you  request  the  Institute  to  enlarge 
its  usefulness  to  the  government  still  further. 
"This  can  be  done  by  nominating  for  the 
approval  of  the  Secretary  of  the  Navy  a  rep- 
resentative from  its  membership  for  each  state 
in  the  Union  to' act  in  conjunction  with  repre- 
sentatives from  the  following:  American  So- 
ciety of  Mechanical  Engineers,  the  American 
Society  of  Civil  Engineers,  the  American  In- 
stitute of  Electrical  Engineers,  and  the 
American  Chemical  Society. 

"The  purpose  is  to  assist  the  Naval  Con- 
sulting Board  in  the  work  of  collecting  data 
for  use  in  organizing  the  manufacturing  re- 
sources of  the  country  for  the  public  service 
in  case  of  emergency.  I  am  sure  that  I  may 
count  upon  your  cordial  co-operation." 


Numerous  Papers  for  Joint  Meet- 
ing of  Illinois  Societies 

Forty-four  papers  and  reports  are  scheduled 
on  the  advance  notice  of  the  joint  meetings  of 
the  Illinois  Society  of  Engineers  and  Surveyors 
Jan.  26,  27  and  28,  and  th?  Illinois  section  of 
the  American  Waterworks  Association  Jan.  25, 
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26  and  27.  The  subjects  are:  Sewers  and  sew- 
age, four  papers;  garbage,  one;  waterworks 
and  related  subjects  on  purification  and  supply, 
twelve;  drainage  and  irrigation,  seven;  paving 
and  roads,  thirteen;  surveys,  five;  concrete, 
one;  general,  two.  Among  those  who  have 
promised  papers  are  Paul  Hansen,  E.  S.  Han- 
son, Edward  Bartow,  W.  R.  Gelston,  F.  C. 
Amsbary,  C.  B.  Williams,  C.  A.  Jennings,  C. 
R.  Knowles,  C.  G.  Elliott,  Benjamin  Brooks,  L. 
Kirschbaum,  H.  J.  Fixmer,  H.  E.  Bilger,  B.  H. 
Piepmeier,  E.  F.  Motsinger,  H.  B.  Bushnell, 
Duflf  A.  Abrams,  H.  E.  Babbitt  and  F.  H. 
NewelL 

Prof.  Ira  O.  Baker  is  the  chairman  of  local 
arrangements.  Accommodations  have  been 
provided  at  the  engineering  hall  of  the  Uni- 
versity for  exhibitors.  E.  E.  R.  Tratman, 
Wheaton,  is  secretary  of  the  engineers  society, 
and  Edward  Bartow,  Urbana,  is  secretary  of 
the  waterworks  section. 


Steam  Plants  Replaced  by  Water 
Power  in  Drum  Project 

Two  new  power  plants,  now  under  con- 
struction by  the  Pacific  Gas  &  Electric  Com- 
pany, will  deliver  25.000  kw.  additional  load 
to  the  San  Francisco  territory,  replacing  the 
steam  plants  in  Sacramento  and  Oakland,  and 
making  them  available  as  reserve  supplies  of 
the  system.  The  plants,  known  as  plants  4 
and  5,  are  situated  near  Auburn,  and  are 
suppliied  with  water  from  a  22-mile  canal 
which  was  built  two  years  ago  to  convey 
water  from  Bear  River  to  the  irrigation  dis- 
trict near  that  city. 

The  canal  terminates  near  plant  4,  a 
few  miles  above  Auburn,  and  water  is  con- 
veyed from  the  canal  to  the  plant  through  a 
riveted  steel  pipe,  varying  from  8  ft.  to  6  ft. 
in  diameter,  which  delivers  the  water  under 
a  head  of  342  ft.  From  the  tailrace  of  plant 
4  the  water  enters  a  5% -mile  canal  leading 
to  the  forebay  of  plant  5,  whence  a  steel  pipe 
line,  6000  ft.  long,  conveys  it  to  the  power 
house,  delivery  being  made  under  a  head  of 
520  ft.  From  the  tailrace  of  plant  5  the 
water  is  delivered  into  the  irrigation  system 
which  the  company  maintains.  There  is  a 
possibility  of  this  water  being  still  further 
used  in  a  plant  lower  down  which  would  be 
known  as  plant  6,  provided  that  the  irrigation 
requirements  in  later  years  warrant  such  de- 
velopment. 

In  providing  the  additional  transmission- 
line  capacity  to  convey  energy  from  the  new 
stations,  a  north  and  south  line  will  be  con- 
structed which  will  tie  into  the  Electra  line 
just  east  of  Stockton,  from  which  point  the 
existing  lines  would  be  used  in  connection 
with  a  short  cut  across  the  lower  end  of  the 
bay  at  the  Dumbarton  bridge. 

The  additional  25,000  kw.  which  the  new 
plant  will  deliver  will  be  absorbed  partly  in 
San  Francisco  and  partly  in  outlying  cities. 
The  energy  which  is  now  generated  by  steam 
in  the  Sacramento  and  Oakland  substations 
will  be  replaced  by  energy  from  the  new 
plants  when  these  are  in  service.  Thus  the 
two  new  plants  will  take  the  load  of  the 
auxiliary  steam  stations,  will  increase  the  re- 
serve supply  of  the  system,  and  will  mate- 
rially increase  its  flexibility  and  dependabil- 
ity by  virtue  of  the  new  route  to  San  Fran- 
cisco, as  well  as  its  connection,  via  the  Drum 
line,  with  the  main  transmission  arteries. 

The  steel  work  for  the  power  house  at  plant 
4  was  erected  and  the  crews  were  ready  to 
begin  pouring  concrete  Jan.  1.  The  plant  will 
be  equipped  with  two  9000-hp.  AUis-Chalmers 
turbines,  which  will  drive  a  single  12,500-kw., 
6600-volt  Wesintghouse  generator.  Plant  5 
will  be  equipped  with  the  20,000-hp.  Pelton- 
Doble  waterwheel  of  the  Francis  type  that 
was  on  exhibition  in  Machinery  Palace  at  the 
Panama-Pacific  International  Exposition.  It 
will  have  the  same  type  of  generating  unit  as 
plant  4. 

A  tower  line  will  be  run  north  from  plant  4 
to  connect   with   the   transmission   line   from 


Drum  power  house,  while  from  plant  5  a 
transmission  line  will  run  south  for  a  distance 
of  about  63  miles  and  connect  with  the 
line  from  Electra  just  east  of  Stockton.  The 
line  construction  will  be  practically  the  same 
as  on  the  line  from  the  Drum  power  house, 
having  70-ft.  towers  spaced  800  ft.  apart. 

At  the  present  time  the  route  of  the  trans- 
mission line  from  plant  4  north  is  being 
brushed  out  and  the  tower  footings  will  prob- 
ably be  placed  in  the  early  spring.  The 
towers  for  the  entire  length  of  the  transmis- 
sion line  will  have  concrete  footings.  Most 
of  the  property  rights  on  the  line  from  plant 
5  south  have  been  acquired,  but  active  con- 
struction on  this  section  of  the  work  will  not 
be  started  until  summer.  It  is  estimated  that 
the  two  plants  will  be  put  in  service  about 
November,  1916. 


News  of  Engineering  Societies 

The  Canadian  Railway  Club  will  hold  its  an- 
nual dinner  at  the  Windsor  Hotel,  Montreal, 
Jan.  29. 

The  Idaho  Society  of  Engineers  will  hold  its 
annual  meeting  at  Burley,  Feb.  21-23.  Ira  F. 
Shaffner  of  Boise  is  secretary. 

The  Albany  Society  of  Civil  Engineers  will 
hold  its  annual  meeting  and  banquet  at 
Keeler's  Maiden  Lane  Hotel,  Albany,  Jan.  25, 
at  8.30  p.  m. 

The  Minnesota  Surveyors  and  Engineers'  So- 
ciety will  hold  its  annual  meeting  in  St.  Paul, 
Feb.  10,  11  and  12.  George  H.  Herrold,  of  St. 
Paul,  is  secretary. 

The  Manitoba  Branch  of  the  Canadian  So- 
ciety of  Civil  Engineers  will  hear  E.  Brydone- 
Jack  speak  on  "Movable  Bridges"  at  a  meeting 
to  be  held  at  Winnipeg,  Feb.  3. 

The  Engineers'  Club  of  Baltimore  will  hear 
Col.  John  Biddle,  Corps  of  Engineers,  U.  S.  A., 
speak  on  "The  Duties  of  Engineers  in  War- 
fare" at  a  meeting  to  be  held  in  that  city, 
Feb.  3. 

The  American  Association  of  Engineers  will 
shortly  begin  the  publication,  under  the  title  of 
The  Monad,  of  a  monthly  journal  to  be  de- 
voted to  matters  of  direct  interest  to  the  en- 
gineering profession. 

The  Iowa  Engineering  Society  will  hold  its 
annual  convention  in  Des  Moines,  Feb.  16,  17 
and  18.  J.  H.  Dunlap,  secretary,  Iowa  City, 
states  that  it  is  planned  to  spend  one  day  at  the 
Iowa  State  College,  Ames. 

The  Minnesota  Surveyors  and  Engineers  So- 
ciety will  hold  its  annual  meeting  at  St.  Paul 
Feb.  10-12.  Prof.  F.  H.  Newell,  head  of  the 
college  of  engineering,  University  of  Illinois, 
will  be  the  speaker  of  the  evening  at  the  an- 
nual dinner  and  smoker,  on  Feb.  11. 

The  Louisiana  Engineering  Society  elected 
the  following  officers  for  the  ensuing  year  at 
the  annual  meeting  held  in  New  Orleans,  Jan. 
8:  President,  Samuel  Young;  vice-president, 
A.  T.  Dusenbury;  secretary,  W.  T.  Hogg; 
treasurer,  E.  H.  Coleman;  director,  Rufus  S. 
Manley. 

The  Michigan  Engineering  Society,  which 
met  in  Grand  Rapids  Jan.  18,  19  and  20, 
elected  the  following  officers  for  the  ensuing 
year:  President,  George  W.  Bissell,  dean 
Michigan  Agricultural  College;  vice-president, 
T.  O.  Williams;  treasurer,  A.  J.  Decker;  secre- 
tary, S.  J.  Hoexter,  Ann  Arbor;  directors,  L. 
C.  Smith,  E.  D.  Rich  and  C.  T.  Johnston. 

The  Canadian  Society  of  Civil  Engineers  held 
a  sectional  meeting  at  Montreal  Jan.  13. 
Papers  were  presented  by  J.  G.  Sullivan,  chief 
engineer  of  the  Canadian  Pacific  Railway,  and 
S.  J.  Fortin,  of  the  Ottawa  department  of  pub- 
lic works,  on  the  construction  of  Rogers  Pass 
Tunnel  and  "The  Method  Employed  in  Design 
ing  the  Foundations  of  the  Federal  Palace, 
Mexico,"  respectively. 

The  Engineers'  Club  of  Cincinnati  re-elected 
Frank  L.  Raschig,  principal  assistant  engineer 
of  the  department  of  public  service  of  that  city, 
president  at  its  annual  meeting.    Other  officers 


elected  were:  Vice-president,  A.  M.  Wilson, 
professor  of  electrical  engineering,  University 
of  Cincinnati;  secretary  and  treasurer,  E.  A. 
Gast,  bridge  engineer,  Hamilton  County; 
directors,  E.  H.  Berry,  Oscar  F.  Shepard,  Jr., 
and  A.  E.  Robinson. 

The  Springfield  (III.)  Engineers'  Club  en- 
tered upon  its  second  year's  work  by  electing 
Clifford  Older,  engineer  for  the  Illinois  State 
Highway  Commission,  president.  The  club 
meets  on  the  second  Monday  night  of  each 
month.  H.  B.  Lewis,  of  the  Central  Union 
Telephone  Company,  Springfield,  is  the  record- 
ing secretary  and  J.  R.  Hughes,  of  the  State 
Utilities  Commission  of  Illinois,  is  correspond- 
ing secretary. 

The  Ohio  Engineering  Society  will  hold  its 
annual  meeting  Feb.  9,  10  and  11  at  the  Ohio 
State  University,  Columbus.  Among  those 
who  have  promised  papers  are:  Clinton  Cowen, 
state  highway  commissioner;  C.  E.  Sherman, 
Ohio  State  University;  Thomas  J.  Smull,  Ohio 
Northern  University;  Maurice  B.  Greenough, 
Case  School  Applied  Science;  E.  G.  Bradbury, 
W.  A.  Stinchcomb,  H.  P.  Gumming,  C.  J. 
Knisely  and  F.  W.  Patterson. 

The  Association  of  Engineering  Societies, 
consisting  of  the  Engineers'  Club  of  St.  Louis', 
the  Civil  Engineers'  Society  of  St.  Paul  and 
the  Oregon  Society  of  Engineers,  has  discon- 
tinued the  publication  of  its  monthly  journal. 
Notice  of  the  disbanding  of  the  association 
was  made  in  these  columns  Jan.  1,  but  the 
location  of  its  headquarters  was  noted  in  a 
manner  that  tended  to  cause  sopie  uncer- 
tainty as  to  the  constituent  societies. 

The  Harvard  Engineering  Society  of  New 
York  will  hear  Prof.  J.  B.  Woodworth  speak 
on  "The  First  Shaler  Memorial  Expedition, 
Notes  of  a  Geological  Traveler  in  Brazil  and 
Chili  in  1908-09"  at  meeting  to  be  held  at  the 
Harvard  Club,  New  York  City,  Jan.  29.  The 
members  of  the  Princeton  and  Yale  engineer- 
ing associations  have  been  invited  to  attend. 
Professor  Woodworth  went  through  the  "cane 
country"  in  lower  Brazil,  and  then  across  the 
continent  over  the  Andes. 

The  Pacific  Northwest  Society  of  Engineers 
held  its  annual  meeting  in  Seattle,  Jan.  8.  The 
following  officers  were  elected  for  the  ensuing 
year:  President,  A.  S.  Downey,  consulting  and 
constructing  engineer;  vice-president,  S.  B. 
Hill,  consulting  engineer;  second  vice-presi- 
dent, Charles  C.  More,  professor  of  civil  en- 
gineering. University  of  Washington;  third 
vice-president,  Jesse  A.  Jackson,  chief  com- 
puter, office  of  the  city  engineer,  Seattle;  sec- 
retary, Harrison  A.  Taft,  contracting  engineer; 
treasurer,  W.  N.  Chase,  assistant  city  engineer, 
Seattle;  librarian,  P.  W.  Allen. 

The     Indiana     Crushed     Stone    Association 

elected  the  following  officers  for  the  ensuing 
year  at  its  annual  meeting  held  at  the  Claypool 
Hotel  in  Indianapolis,  Jan.  12-13:  President, 
E.  D.  Taylor;  vice-president,  E.  T.  Milligan; 
treasurer,  V.  C.  Pogue;  secretary,  F.  W.  Con- 
nell;  directors,  O.  H.  Binns  and  L.  H.  Hoblitz. 
Edward  Barrett,  state  geologist,  Charles  A. 
Carruth,  of  the  New  York  State  Highway  De- 
partment, N.  R.  Noblet,  secretary  of  the  Hoo- 
sier  Motor  Club,  and  Fred.  K.  Irvine  made 
addresses  at  the  banquet.  Standard  specifica- 
tions for  use  in  improving  public  roads  were 
adopted  by  the  organization. 

The  San  Francisco  Wood  Products  Associa- 
tion is  in  the  process  of  formation  by  A.  B. 
Wastell,  who  had  much  to  do  with  the  lumber 
exhibits  at  the  Panama-Pacific  Exposition.  Its 
main  aim  will  be  the  promotion  of  every  pos- 
sible use  of  Pacific  Coast  woods.  It  will  serve 
as  a  clearing  house  for  lumbermen's  problems, 
to  investigate  and  counteract  false  and  mis- 
leading statements  published  regarding  lum- 
ber, to  maintain  a  permanent  exhibit  of  wood 
products  in  San  Francisco,  to  advertise  lum- 
ber throughout  California  by  lectures,  moving 
pictures  and  portable  exhibits  and  to  furnish 
information  to  the  public  regarding  wood  pre- 
servatives, paving  blocks  and  the  proper  selec- 
tion and  treatment  of  West  Coast  timber. 
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C.  p.  Rawson,  office  engineer  of  the 
Chicago,  Milwaukee  &  St.  Paul  Railway,  has 
been  appointed  senior  architect  in  the  divi- 
sion of  valuation  of  the  Interstate  Commerce 
Commission  at  Chicago. 

Simon  Russek,  Inc.,  general  contrac- 
tor, of  New  York  City,  has  moved  its  offices 
from  261  Broadway  to  25  Beaver  Street. 

R.  D.  Richardson,  formerly  of  the 
firm  of  Williams  &  Richardson,  engineers  and 
contractors,  of  Scranton,  Pa.,  which  was  dis- 
solved Jan.  1,  will  continue  to  supervise  the 
contracts  that  concern  had  in  hand.  He  has 
also  opened  offices  in  the  Connell  Building, 
Scranton,  to  carry  on  a  general  engineering 
and  contracting  business  under  the  name  of  the 
R.  D.  Richardson  Construction  Company.  Mr. 
Richardson  was  graduated  from  the  Univer- 
sity of  Michigan  in  1905  and  was,  for  a  short 
period,  with  the  American  Bridge  Company 
as  a  structural  draftsman.  Later  he  served 
with  Westinghouse  Church  Kerr  &  Com- 
pany, Post  &  McCord,  the  Trussed  Concrete 
Steel  Company,  and  with  the  bridge  depart- 
ment of  the  Lake  Shore  &  Michigan  Southern 
Railroad.  From  1907  to  1911  he  was  con- 
crete engineer  and  master  mason  for  the 
Delaware,  Lackawanna  &  Western  Railroad 
in  charge  of  various  works.  He  became  a 
member  of  the  firm  of  Williams  &  Richardson 
in  the  latter  year.  In  his  new  connection,  Mr. 
Richardson  will  specialize  in  the  design  and 
construction  of  reinforced-concrete  structures. 

Edward  B.  Cushing,  formerly  chief 
engineer  of  construction  of  the  Sunset-Cen- 
tral Lines,  has  been  appointed  assistant  gen- 
eral manager,  with  headquarters  at  Houston, 
Tex.  He  was  graduated  from  the  Agricul- 
tural   and    Mechanical    College    of    Texas    in 

1880  and  entered  railway  service  as  instru- 
ment man  on  the  location  of  the  Galveston, 
Harrisburg  &   San   Antonio   Railway.     From 

1881  to  1883  he  assisted  in  locating  and  con- 
structing the  Mexican  International  Railroad 
to  Palla,  Mexico.  From  the  latter  year  until 
1885  he  was  again  with  the  Galveston,  Har- 
risburg &  San  Antonio,  as  division  engineer, 
and  later  as  contractor  of  masonry  and  bridge 
construction.  In  1887  he  entered  the  service 
of  the  Gulf,  Colorado  &  Santa  Fe  as  office 
engineer  and  chief  clerk  of  construction,  and 
in  1888,  attained  the  grade  of  engineer  of 
roadway.  A  year  later  he  went  to  the  Texas 
&  New  Orleans  and  the  Galveston,  Harris- 
burg &  San  Antonio,  as  resident  engineer. 
In  1897  he  became  general  superintendent  of 
the  Houston,  East  &  West  Texas  and,  later  in 
addition  to  his  other  duties,  was  made  chief 
engineer.  He  entered  the  service  of  the  Sun- 
set Lines  as  engineer  maintenance-of-way  in 
1901  and  attained  the  grade  of  chief  engineer 
of  construction  in  1908. 

Manton  Hannah,  formerly  county 
engineer,  on  special  work,  of  Lamar  County, 
Tex.,  has  been  appointed  assistant  engineer 
to  Rollen  Windrow,  county  engineer  and  road 
superintendent  of  McLennon  County,  Tex. 
Mr.  Hannah  was  graduated  from  the  Uni- 
versity of  Texas  in  1910  and  served  as  super- 
intendent on  paving  construction  for  the 
Shelby-Downard  Rock  Asphalt  Company  at 
Paris,  Tex.,  for  a  short  period,  after  which 
he  was  instrumentman  for  the  Houston  & 
Texas  Central  Railway  until  1911,  when  he 
became  assistant  engineer  to  J.  C.  Field,  on 
good  roads  construction  in  Grayson  County, 
Tex.  Later  in  the  year  he  was  appointed 
county  engineer  of  Lamar  County. 

William  B.  Gray,  engineer  and  con- 
tractor, of  2  Rector  Street,  New  York  City, 
has  moved  his  offices  to  17  Railroad  Avenue, 
New  Rochelle,  N.  Y.,  where  he  will  continue 
his  engineering  and  contracting  business,  and, 
in  addition,  will  manage  the  New  Rochelle 
autobus  routes. 


Robert  C.  Wheeler,  formerly  assist- 
ant engineer  to  George  W.  Fuller,  consulting 
engineer,  of  New  York  City,  has  been  ap- 
pointed city  engineer  of  Summit,  N.  J.  Mr. 
Wheeler  was  connected  with  the  staff  of 
George  W.  Fuller  for  5V6  years,  chiefly  on  the 
design,  construction  and  operation  of  sewers, 
sewage  disposal  works  and  waterworks.  His 
most  recent  work  in  that  service  was  as  engi- 
neer in  charge  of  the  construction  of  the 
Plainfield  joint  trunk  sewer  and  sewage  dis- 
posal works,  and  of  the  sewage  collecting 
systems  for  the  boroughs  of  North  Plainfield 
and  Dunellen.  Previous  to  this  work  he  had 
been  assistant  engineer  on  the  construction 
of  waterworks  and  sewers  for  the  city  of 
CTarksburg,  W.  Va.,  and  resident  engineer 
on  the  construction  of  the  sanitary  sewerage 
system  and  sewage  disposal  works  of  Vin- 
cennes,  Ind. 

George  W.  Gardner,  civil  engineer 
and  surveyor,  of  Madison,  N.  J.,  has  been 
appointed  borough  engineer  of  that  borough. 
Mr.  Gardner  will  also  continue  in  the  private 
engineering  practice  he  established  in  Madi- 
son about  eight  years  ago. 

Joseph  W.  Foote,  formerly  trainmas- 
ter for  the  Erie  Railroad  at  Susquehanna, 
Pa.,  has  been  appointed  superintendent  of  the 
Delaware  Division,  with  offices  in  the  same 
city.  Mr.  Foote  entered  railway  service  on 
the  Erie  in  1901,  and  served  as  acting  as- 
sistant engineer  of  the  Wyoming  division 
until  1906,  when  he  was  appointed  assistant 
engineer  on  the  New  York  division.  In  1908 
he  became  supervisor  of  the  New  York,  Sus- 
quehanna &  Western  and,  in  1910,  division 
engineer  of  the  Allegheny  division.  He  was 
appointed  trainmaster  of  the  Delaware  divi- 
sion in  1914. 

Franklin  B.  Jamieson  has  been 
appointed  transitman  in  the  office  of  the  engi- 
neer maintenance-of-way  of  the  Pennsylvania 
Railroad.  He  received  his  professional  edu- 
cation at  the  Carnegie  Technical  Schools. 

R.  W.  E.  Bowler,  formerly  assistant 
supervisor  for  the  Pennsylvania  Railroad  at 
Harrisburg,  Pa.,  has  been  promoted  to  the 
grade  of  supervisor,  with  headquarters  at 
South  Fork,  Pa.  He  was  graduated  from 
Delaware  College  in  1905,  and  entered  rail- 
way service  on  the  Pennsylvania  soon  after. 
He  was  appointed  assistant  supervisor  in 
1909. 

Frederic  R.  Harris,  civil  engineer, 
U.  S.  Navy,  has  been  appointed  chief  of  the 
Bureau  of  Yards  and  Docks,  succeeding 
Homer  R.  Stanford,  whose  term  expired  Jan. 
14.  Mr.  Harris  was  graduated  from  Stevens 
Institute  of  Technology  in  1896,  and  worked 
with  various  contractors  along  the  Atlantic 
Coast  until  1901,  when  he  was  appointed  as- 
sistant engineer  for  the  Rapid  Transit  Com- 
mission of  New  York  City  on  foundations 
for  elevated  structures  and  on  tunnel  work. 
He  entered  the  service  of  the  U.  S.  Navy  in 
1902  as  chief  draftsman  of  the  yard  at 
Charleston,  S.  C. 

R.  McC.  Beanfield,  superintendent 
of  construction  for  the  California  State  De- 
partment of  Engineering,  has  been  retained, 
as  superintendent  of  construction,  to  com- 
plete the  Fresno  state  normal  school.  The 
general  contractors  have  abandoned  the  work 
and  the  state  is  completing  it  by  force  ac- 
count. The  structure  will  be  the  largest 
school  building  in  California.  The  appropria- 
tion for  it  was  $370,000. 

J.  E.  M  c  I  N  T  Y  R  E,  formerly  supervisor 
for  the  Pennsylvania  Railroad  at  Watson- 
town,  Pa.,  has  been  appointed  supervisor  of 
the  Middle  division,  with  headquarters  at 
Mifflin,  Pa. 

Lawrence  Connolly  has  been  ap- 
pointed city  engineer  to  represent  the  com- 
missions of  Jersey  City  on  all  municipal  con- 
struction work.  Mr.  Connolly  is  a  graduate 
of  Sheffield  Scientific  School,  Yale  University. 


A.  M.  Williams,  formerly  supervisor 
for  the  Pennsylvania  Railroad  at  Titusville, 
Pa.,  has  been  transferred,  in  the  same  ca- 
pacity, to  the  office  of  the  division  engineer 
at  Buffalo. 

Earl  C.  Smith,  formerly  asBistant 
supervisor  on  the  Pennsylvania  Railroad  at 
Huntingdon,  Pa.,  has  been  appointed  acting 
supervisor  at  Titusville,  Pa.  He  was  gradu- 
ated from  Lafayette  College  in  1905,  and  has 
been  with  the  Pennsylvania  continuously 
since  that  time.  He  was  appointed  assistant 
supervisor  in  1910. 

R.  W.  B  0  Y  D,  a  New  York  engineer  special- 
izing in  structural  work,  has  been  appointed 
secretary  to  Henry  W.  Hodge,  who  was  re- 
cently made  a  member  of  the  Public  Service 
Commission  for  the  First  District,  New  York. 

A.  B.  F  L  E  T  c  H  E  K,  California  State  High- 
way engineer,  recently  made  a  reconnaissance 
of  the  proposed  highway  which  is  to  be  built 
by  the  state  from  San  Bernardino  to  Needles, 
Cal.  The  proposed  road  will  probably  be 
built  as  far  as  Barstow  under  the  next  bond 
issue,  it  is  reported,  and  be  carried  on  to 
Needles  whenever  finances  permit. 

Clarence  W.  Marsh,  formerly  chief 
engineer  and  special  investigator  for  the 
Hooker  Electrochemical  Company  and  the  De- 
velopment &  Funding  Company,  of  New  York 
City,  has  opened  offices  in  the  Boston  Safe 
Deposit  &  Trust  Company  Building,  201 
Devonshire  Street,  Boston,  to  engage  in  prac- 
tice as  consulting  and  chemical  engineer. 

John  Meigs,  until  recently,  director  of 
the  Department  of  Wharves,  Docks  &  Fer- 
ries of  Philadelphia,  has  opened  offices  in  the 
Pennsylvania  Building,  Fifteenth  and  Chest- 
nut Streets,  Philadelphia,  to  conduct  a  general 
consulting  and  constructing  engfineering  prac- 
tice. He  will  give  special  attention  to  inves- 
tigation, valuation,  construction  and  opera- 
tion of  public  and  private  works  and  indus- 
trial plants,  including  general  river,  harbor, 
and  port  improvements,  foundations,  bridges, 
buildings,  power  plants,  water  supply,  sewer- 
age and  pavements.  Mr.  Meigs  was  gradu- 
ated from  Columbian  University,  Washing- 
ton, D.  C,  in  1894.  Much  of  his  engineering 
experience  has  been  in  the  government  serv- 
ice, his  most  recent  work  in  that  connection 
having  been  the  direction  of  the  dredging 
operations  in  the  Delaware  River  at  Philadel- 
phia, which  totaled  about  ?1,000,000  in  cost 
annually.  As  assistant  engineer  in  the  U.  S. 
Engineer's  Office  at  Washington,'  D.  C,  in 
1904  and  1905,  he  was  in  local  charge  of  the 
preparation  of  plans  and  specifications,  and  of 
the  construction  of  the  $1,200,000  Potomac 
highway  bridge  and  approaches.  His  first 
engineering  service  was  as  draftsman  for  the 
Columbia  Railway  at  Washington,  from  1894 
to  1895.  Following  this  he  was  with  the 
Capital  Traction  Company  and  the  Union 
Bridge  Company.  He  was  appointed  junior 
engineer  in  the  U.  S.  Engineer's  Office  in 
1897,  and  surveyor  and  inspector  in  the  Bu- 
reau of  Yards  &  Docks  of  the  Navy  Depart- 
ment in  1898.  In  the  latter  capacity,  he  was 
engaged  on  the  construction  of  coal  storage 
sheds  and  unloading  piers,  and  on  hydrographic 
surveys  and  dredging.  He  returned  to  the 
U.  S.  Engineer's  Office  in  1900,  and  continued 
in  that  service  until  1906,  when  he  was  ap- 
pointed engineer  and  superintendent  for  the 
Pennsylvania  Bridge  Company  in  charge  of 
the  construction  of  various  bridgres  in  Wash- 
ington. From  1907  to  1908  he  was  engagred 
as  contractor  on  earth  moving  and  wharf 
building.  In  the  latter  year  he  returned  to 
the  government  service  as  principal  assistant 
engineer,  U.  S.  Engineer's  Office,  in  charge 
of  the  dredging  work  in  the  Delaware  River. 
He  resigned  from  this  oflSce  to  become  as- 
sistant director  of  the  Department  of 
Wharves,  Docks  &  Ferries  of  the  city  of 
Philadelphia.  He  was  appointed  director  of 
the  department  in  the  early  part  of  1915,  and 
went  out  of  office  with  the  change  of  local 
administration  this  year. 
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George  R.  Campbell,  formerly  cmi- 
sulting  engineer,  of  Spokane,  Wash.,  and 
previous  to  that  consulting  engfineer  of 
bridges  and  public  highways,  of  Wasco 
Ck)unty,  Oregon,  has  been  appointed  to  a  posi- 
tion in  the  office  of  the  U.  S.  Department  of 
the  Interior,  at  Olympia,  Wash.,  under  E.  P. 
Rand,  assistant  supervisor  of  surveys  for  dis- 
trict 8,  and  E.  A.  FitzHenry,  surveyor  general 
for  Washington. 

F.  S.  Gates,  formerly  assistant  super- 
visor for  the  Pennsylvania  Railroad  at  James- 
burg,  N.  J.,  has  been  transferred  to  Hunting- 
don, Pa.,  in  a  similar  capacity. 

J.  V.  G  I  B  N  E  Y,  formerly  transitman  in 
the  office  of  the  engineer  maintenance-of-way 
of  the  Pennsylvania  Railroad  at  Philadelphia, 
has  been  promoted  to  the  grade  of  assistant 
supervisor  in  the  office  of  the  valuation  engi- 
neer. He  received  his  professional  education 
at  Bucknell  University,  and  entered  the  serv- 
ice as  rodman  in  the  construction  department 
in  1910.  He  was  appointed  transitman  in  the 
early  part  of  1915. 

F.  W.  Bruce  has  resigned  from  the  office 
of  chief  engineer  for  the  Port  Commission  of 
Jacksonville,  Fla.  Mr.  Bruce  has  been  identi- 
fied with  the  development  of  Florida  since 
1884,  when  he  engaged  in  private  practice  in 
St  Augustine,  and  was  appointed  city  engi- 
neer of  that  city.  At  the  beginning  of  the 
late  Henry  M.  Flagler's  East  Coast  hotel 
construction,  Mr.  Bruce  did  all  the  local  engi-  . 
neering  and  surveying  for  him.  Later  he 
located  the  St  Augustine  &  Palatka  Railroad, 
now  a  part  of  the  Florida  East  Coast  Rail- 
road. For  many  years  he  was  with  the  U.  S. 
Engineer  Corps  on  river,  harbor  and  fort  re- 
pair and  construction  in  the  state.  He  en- 
tered the  employ  of  the  city  of  Jacksonville 
in  1913. 

Andrew  R.  Smiley,  Jr.,  has  been  ap- 
pointed transitman  in  the  office  of  the  engi- 
neer maintenance-of-way  of  the  Pennsylvania 
Railroad.  He  was  graduated  from  the  Uni- 
versity of  Pennsylvania  in  1910. 

Lowell  G.  Krigbaum,  of  the  U.  S. 
Engineer's  office  at  San  Francisco,  has  been 
sent  to  Sacramento  in  charge  of  the  surveys 
ordered  to  determine  what  land  will  be  re- 
quired by  the  government  in  the  plan  for  pro- 
viding a  15-ft.-depth  channel  from  Sacramento 
to  San  Francisco  Bay.  Mr.  Krigbaum  will 
report  to  Major  Rand,  in  charge  of  U.  S. 
War  Department's  investigations  in  the  San 
Francisco  district 

Zeno  N.  Kent  has  been  promoted  from 
the  grade  of  transitman  in  the  office  of  the 
engineer  maintenance-of-way  of  the  Pennsyl- 
vania Railroad  to  that  of  assistant  supervisor 
at  Millville,  N.  J.  He  was  graduated  from 
the  Case  School  of  Applied  Science  in  1910, 
and  entered  the  service  of  the  Pennsylvania 
in  June  of  that  year.  He  was  appointed  tran- 
sitman in  1915. 

H.  C.  Eddy,  formerly  engineer  of  the 
Public  Utilities  Commission  of  the  District 
of  Columbia,  has  been  appointed  an  electrical 
engineer  in  the  U.  S.  Navy  Department. 

Caldwell  &  Marshall  Con- 
tracting Company  has  moved  its 
offices  from  Lafayette,  Ind.,  where  they  have 
been  located  for  nearly  two  years,  to  Evans- 
ville,  Ind.  The  firm's  name  has  been  changed 
from  Caldwell  &  Drake  to  the  name  given 
above,  Clinton  B.  Marshall  having  purchased 
the  interest  of  Mr.  Drake.  The  company  has 
the  contract  for  constructing  the  new  hotel 
at  Evansville,  of  which  H.  Ziegler  Dietz  is 
architect. 

John  J.  Bracked,  civil  engineer  of 
Newark,  N.  J.,  has  been  appointed  town  engi- 
neer of  Harrison,  N.  J.  Mr.  Bracken  has 
been  engaged  in  private  practice,  mainly  on 
municipal  work,  at  Newark  since  1902.  For 
the  six  years  previous  to  that  he  served  on 
the  engineering  forces  of  the  Essex  County 
Park    Commission. 


Maynard  D.  Church  has  been  ap- 
pointed chief  engineer  of  the  Terry  Steam 
Turbine  Company,  builders  of  steam  turbines 
for  all  purposes,  of  Hartford.  Conn. 

Sydney  B.  Williamson  has  re- 
signed from  tl  °  office  of  chief  of  construction 
of  the  U.  S.  Reclamation  Service  to  become 
connected  with  the  Guggenheim  interests. 
For  the  next  few  months  he  will  be  in  the 
New  York  offices  of  the  firm  at  120  Broad- 
way, after  which  he  will  go  to  Chili  to  take 
charge  of  the  construction  of  extensions  to 
the  plants  at  Breden  and  at  Chuquicamata. 
Previous  to  his  connection  with  the  Reclama- 
tion Service,  Mr.  Williamson  was  construc- 
tion engineer  with  J.  G.  White  &  Company, 
Ltd.,  of  London,  England,  and,  previous  to 
that,  was  division  engineer  in  charge  of  the 
Pacific  division  of  the  Panama  Canal.  He 
was  graduated  from  Virginia  Military  Insti- 
tute in  1884  and,  after  somewhat  over  a  year 
as  instructor  of  mathematics  at  Kings  Moun- 
tain Military  School,  was  engaged  in  railroad 
work  until  1890,  when  he  entered  private 
practice  at  Montgomery,  Ala.  In  1892  he 
entered  the  service  of  the  government  on 
Tennessee  River  improvement  work  and  re- 
mained in  that  service,  with  the  exception  of 
a  short  period  in  Porto  Rico  as  captain  of 
engineers  during  the  Spanish-American  War, 
until  1904,  when  he  went  to  New  York  City 
as-  designing  engineer  for  the  Expanded  Metal 
&  Engineering  Compay.  In  1907  he  went  to 
the  Panama  Canal  as  engineer  in  charge  of 
the  Pacific  locks,  and,  in  1908,  was  appointed 
division  engineer  of  the  Pacific  division.  He 
resigned  from  the  Canal  Commission  in  the 
latter  part  of  1912  and  went  with  J.  G.  White 
&  Company,  Ltd.  He  was  appointed  chief 
of  construction  in  the  Reclamation  Service  in 
December,  1914. 

A.  F.  Fischer,  formerly  highway  engi- 
neer of  Jefferson  County,  Iowa,  has  been  ap- 
pointed highway  engineer  for  Johnson  County, 
Iowa,  to  have  charge  of  all  highway,  bridge 
and  road  construction.  Mr.  Fischer  was 
graduated  from  the  State  University  of  Iowa 
in  1911  and  was  in  the  service  of  the  Dela- 
ware, Lackawanna  &  Western  Railroad,  in 
the  Buffalo,  N.  Y.,  offices,  until  1913,  when 
he  was  appointed  city  engineer  of  Clinton, 
Iowa.  He  was  appointed  highway  engineer 
of  Jefferson  County  in  1915. 

J.  C.  Elliott,  superintendent  of  con- 
struction of  U.  S.  public  buildings.  Super- 
vising Architect's  Department,  Treasury  De- 
partment, has  been  relieved  from  further 
duty  on  the  post  office  building  at  Corry,  Pa., 
and  the  district  adjacent  thereto,  and  assigned 
to  supervise  construction  of  the  new  federal 
building  at  Salamanca,  N.  Y.,  and  to  take 
care  of  repairs  of  buildings  at  Buffalo  and 
surrounding  territory,  owned  by  the  Federal 
Government. 

Don  L.  Teal,  formerly  county  engineer 
of  Lucas  County,  Iowa,  has  been  appointed 
highway  engineer  of  Jefferson  County,  suc- 
ceeding A.  F.  Fischer,  whose  appointment  to 
another  office  is  noted  elsewhere  in  these  col- 
umns. Mr.  Teal  was  appointed  county  engi- 
neer of  Lucas  County  in  October  of  last  year. 
Previous  to  that  he  was  assistant  county  engi- 
neer of  Jefferson   County. 


Obituary  Notes 


George  A.  Morris,  engineer  for  the 
Litchfield  Construction  Company  on  subway 
work  in  New  York  City,  died  in  that  city,  Jan. 
12.  For  a  number  of  years  he  was  division 
engineer,  middle  division,  of  New  York  State 
canals,  with  headquarters  at  Syracuse.  Prior 
to  that  he  was  engaged  on  a  number  of  large 
construction  jobs  in  the  South.  During  his 
early  career  he  was  connected  with  the  Dela- 
ware, Lackawanna  &  Western  Railroad  on 
the  building  of  the  Buffalo  and  Cayuga  di- 
visions and,  later,  with  Ryan  &  McDonald. 
While  in  these  positions  he  designed,  and  had 
charge  of  the  construction  of  the  Susquehanna 
river  bridge  at  Owego,  N.  Y.  which  it  was 
said,  was  the  first  large  bridge  in  this  country 
to  be  built  on  a  curve. 


LOKEN  E.  Hunt,  principal  assistant 
city  engineer  of  San  Francisco,  died  at  his 
home  Jan.  9  at  the  age  of  forty-six.  Mr.  Hunt 
was  a  native  of  Minnesota,  from  which  state 
he  came  to  California  at  an  early  age.  He 
graduated  from  the  University  of  California 
and  was  afterward  instructor  in  civil  engineer- 
ing in  the  same  institution.  For  some  years 
he  was  in  the  engineering  department  of  the 
United  States  Forest  Service.  He  served  as 
principal  assistant  engineer  of  San  Francisco 
under  M.  M.  O'Shaughnessy  for  four  years. 


Business  Notes 

Charles  Johnston,  formerly  sales  engineer  for 
the  General  Fireproofing  Company  of  Youngs- 
town,  Ohio,  at  its  Kansas  City  office,  has  been 
transferred  in  a  similar  capacity  to  the  Phila- 
delphia office.  He  is  succeeded  at  the  Kansas 
City  office  by  Mr.  J.  R.  Stolker. 

The  Association  of  American  Portland  Ce- 
ment Manufacturers  has  opened  offices  in  the 
Conway  Building,  Chicago,  and  in  the  Rialto 
Building,  San  Francisco.  An  office  is  also  to 
be  opened  in  New  York.  The  headquarters  of 
the  association  will  shortly  be  moved  from 
Philadelphia  to  Chicago. 

The  Burton-Townsend  Company  and  the 
Trimble  Paving  Brick  Company,  the  first  of 
Zanesville,  Ohio,  and  the  second  of  Dayton, 
have  been  added  to  the  Dunn  Wire-Cut  Lug 
Brick  Company's  list  of  licensees.  The  Bur- 
ton-Townsend Company  has  two  plants  and  a 
present- daily  capacity  of  160,000  pavers.  The 
Trimble  Company  has  three  plants,  one  at 
Dayton,  one  at  Trimble,  Ohio,  and  one  at 
Gloucester,  Ohio. 

Lloyd  Brown,  who  has  been  handling  the 
Lakewood  Engineering  Company  products  at 
Baltimore,  has  also  opened  offices  for  the  com- 
pany in  the  Real  Estate  Trust  Building,  Phila- 
delphia, and  will  take  care  of  the  trade  in  New 
Jersey,  Eastern  Pennsylvania,  Maryland,  Vir- 
ginia and  the  District  of  Columbia  for  the 
company's  entire  line  of  contractors'  equip- 
ment, concrete  mixers,  industrial  railways, 
factory,  mine  and  quarry  cars  and  trucks. 

E.  C.  Waldvogel  has  been  appointed  general 
manager  of  the  Yale  &  Towne  Manufacturing 
Company,  manufacturer  of  chain  blocks  and 
electric  hoists,  locks,  hardware,  etc.,  of  9  East 
Fortieth-  Street,  New  York  City.  Mr.  Wald- 
vogel has  been  connected  with  the  company  for 
the  past  eleven  years  as  traveling  salesman, 
sales  manager  and  assistant  general  manager. 
In  addition  to  the  regular  duties  pertaining  to 
his  new  office,  he  will  have  charge  of  all  sales, 
domestic,  Canadian  and  export. 

J.  H.  Williams  &  Company,  manufacturer  of 
wrenches  and  drop  forgings,  have  placed  with 
John  W.  Ferguson  Company  of  New  York  and 
Paterson  a  contract  for  several  additions  to  its 
Buffalo  plant,  consisting  of  a  64  ft  by  310  ft 
addition  to  the  drop  hammer  shop  and  an  in- 
crease of  82  ft.  by  80  ft.  to  the  stock  and  fin- 
ishing shop.  An  entirely  new  structure  will 
be  used  as  a  repair  shop.  This  will  be  one 
story,  98  ft.  by  62  ft.,  with  a  mezzanine  floor 
and  a  crane  runway  in  the  center. 

The  Virginia  Portland  Cement  Company  has 
announced  the  retirement  of  R.  W.  Kelley, 
president,  Michael  Gavin,  vice-president,  and 
F.  W.  White,  treasurer,  from  their  respective 
offices,  and  the  election  of  Harry  C.  Trexler, 
president,  E.  M.  Young,  vice-president,  and 
Alonzo  F.  Walter,  treasurer.  The  main  offices 
of  the  company  will  be  in  the  Young  Building, 
Vllentown,  Pa.  The  William  G.  Hartranft 
Company  has  discontinued  the  sale  and  dis- 
tribution of  Old  Dominion  portland  cement, 
and  the  Virginia  Portland  Cement  Company, 
itself,  will  hereafter  sell  and  distribute  its 
product  direct  to  its  customers,  under  the  su- 
pervision of  B.  L.  Swett,  sales  manager. 
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John  A.  Hill 

THE  engineering  profession,  no  less  than 
the  publishing  world,  suffered  a  severe 
loss  in  the  death  early  this  week  of  John 
A.  Hill.  Long  known  to  the  mechanical 
world  through  his  ownership  of  the  Ameri- 
can Machinist,  Power,  and  the  Engineering 
and  Mining  Journal,  he  came  to  the  atten- 
tion of  civil  engineers  and  contractors 
through  his  purchase  nearly  four  years  ago 
of  Engineering  News.  In  the  new  field,  as 
in  the  old,  he  won  hosts  of  admirers  for  his 
steadfast  upholding  of  the  highest  stand- 
ards of  technical  journalism.  No  attack  by 
advertisers  on  editorial  policy  could  weaken 
his  determination  to  place  the  interests  of 
the  reader  first,  and  while  those  who  could 
not  break  down  this  policy  demurred  at 
first,  they  admired  the  principle  of  the  man 
and  came  to  learn  that  only  through  the 
policies  he  adhered  to  could  mediums  be 
built  up  that  could  be  of  real  service  to 
reader  and  advertiser.  With  such  stand- 
ards his  journals  could  not  but  have  a  great 
influence  upon  their  respective  fields.  No 
one  can  measure  what  they  have  done  for 
the  advancement  of  engineering,  for  no 
human  agency  can  follow  ideas  from  their 
seed,  an  article  or  an  editorial,  to  mature 
growth  in  an  engineering  structure  or  an 
industrial  organization.  That  the  influ- 
ence was  a  very  strong  one,  however,  no 
one  can  doubt,  for  otherwise  the  large  cir- 
culations his  publications  enjoyed  could  not 
have  been  maintained.  Personally,  he  was 
the  type  of  man  it  is  a  pleasure  and  an  in- 
spiration to  watch.  One  had  instinctively 
to  give  him  the  credit  that  the  strong  man 
— the  strong  man  mentally  and  physically 
— exacts.  He  was  a  fighter — a  dominant 
personality — but  one  that  sought  not  the 
embittered  conflict,  but  was  prepared  to  last 
to  the  end  if  forced  into  it.  And  yet  his 
forcefulness  and  dominant  personality 
were  happily  tempered  with  kindness,  and 
mellowed  by  the  long  and  hard  experiences 
of  his  rise  from  a  mechanic  to  the  presi- 
dency of  one  of  the  greatest  of  technical 
publishing  organizations.  He  will  be 
missed,  sorely  missed,  by  those  who  have 
observed  carefully  the  development  of  tech- 
nical journalism  and  particularly  by  those 
who  have  aided  in  that  development. 

Economists  as  Regulators 

COMMENTING  on  the  Newlands  reso- 
lution for  a  joint  congressional  commis- 
sion to  investigate  railroad  regulation. 
The  Nation's  Btisineas,  published  by  the 
Chamber  of  Commerce  of  the  United 
States  of  America,  concludes  as  follows: 
"It  will  occur  to  most  of  us  that  there 
might  well  be  several  business  men  on  such 


a  commission ;  also  that  there  is  some  good 
sound  sense  in  the  suggestion  of  the  Satur- 
day Evening  Post  that  Congress  could  save 
much  time  and  money  by  asking  the  as- 
sistance of  the  economic  departments  of 
some  of  our  great  universities."  The  Engi- 
neering Record  regrets  that  the  last  part 
of  this  sentence,  coming  from  the  Cham- 
ber of  Commerce,  is  so  sweeping.  Seem- 
ingly that  body  has  not  had  enough  ex- 
perience with  economists  to  realize  that 
they  need  to  be  selected  with  care.  The 
Engineering  Record  has  full  confidence  in 
the  wisdom  of  some  of  the  economists,  but 
warns  against  others  who  have  had  no  con- 
tact with  the  actual  raising,  handling  and 
spending  of  large  sums  of  money,  and  who 
try  to  apply  laboratory  theories  to  great 
living  industries.  The  Nation's  Bminess 
ought  to  have  pointed  out  the  difference 
in  the  two  types  of  economists. 

The  Alvord  Honor  Award 

IT  was  a  fine  thing  for  the  engineering 
profession  and  for  those  who  have  un- 
bounded faith  in  the  humanitarianism  of 
engineers  to  witness  the  enthusiasm  with 
which  the  $1,000  gift  of  John  W.  Alvord 
to  the  Western  Society  of  Engineers  for  a 
fund  for  inconspicuous  public  service  was 
received  at  the  recent  annual  dinner.  The 
medal  can  be  made  a  splendid  tribute  to  en- 
gineering service  now  little  known  if  a 
great  society  can  endow  it  with  the  proper 
honorary  spirit.  It  is  true  that  great  bene- 
fits often  accrue  to  the  public  at  large 
through  valuable  improvements  in  the  arts 
which  are  given  without  personal  reward 
or  gain.  It  is  the  duty  of  engineering  so- 
cieties to  point  out  to  their  members  and 
to  the  public  such  instances  of  engineer- 
ing and  administrative  skill  as  seem  to 
have  unusual  merit,  in  order  that  honor 
may  be  properly  accorded  where  it  is  due. 
Recognition  of  the  engineer's  services  to 
the  public  by  his  peers  should  be  of  the 
highest  honor  and  value  to  him.  The  pub- 
lic will  be  served  the  better  and  engineers 
will  feel  a  keener  incentive  to  put  forth 
a  greater  creative  effort  because  of  the  Al- 
vord honor  award. 

Engineers  for  Commissionerships 

TO  those  engineers  who  have  advocated 
that  technically  trained  men  should  be 
represented  in  the  membership  of  public 
service  commissions  there  is  much  en- 
couragement in  the  Engineering  Record's 
interview,  in  the  news  section,  with  Oscar 
S.  Straus,  the  new  head  of  the  Public  Serv- 
ice Commission  controlling  New  York's 
subways.  To  Commissioner  Straus  an  en- 
gineer means  more  than  a  subordinate  who 


can  run  a  transit.  He  realizes  that  the 
profession  numbers  among  its  members 
broad-gage  men  of  administrative  capacity 
who  are  eminently  qualified  to  perform  the 
duties  of  a  commissioner,  and  when  such 
men  can  be  foupd  he  is  heartily  in  favor  of 
their  appointment.  In  the  case  of  the 
New  York  Commission,  to  which  Henry 
W.  Hodge,  an  engineer,  was  recently  ap- 
pointed, fully  half  of  the  problems  are  con- 
struction problems,  and  if  a  man  combine 
technical  knowledge  with  the  necessary 
executive  qualifications,  his  services  as  a 
commissioner  should  be  doubly  valuable.  In 
the  average  lay  mind  this  conception  of  the 
engineer-commissioner  is  still  somewhat 
hazy,  and  Commissioner  Straus's  views 
will  be  decidedly  helpful  in  molding  popular 
opinion  into  a  proper  form.  Mere  engi- 
neering experience,  however,  is  no  index 
of  a  man's  fitness  for  a  commissionership, 
even  on  a  board  controlling  engineering 
work.  Personality,  business  sense,  broad 
vision,  and  a  judicial  temperament  are  all 
essential.  If  to  these  attributes  engineer- 
ing knowledge  and  experience  are  added  an 
ideal  combination  is  formed.  State  execu- 
tives with  appointive  power  will  do  well  to 
weigh  carefully  Commissioner  Straus' 
words  when  there  are  vacancies  to  fill  on 
regulating  boards. 

A  Coming  International  Obligation 

LAST  week  the  New  York  Times  printed 
an  interview  between  James  O'Donnell 
Bennett  and  the  Rector  of  the  University 
of  Leipsig,  in  which  the  latter  argued  that 
science  and  the  universities  should  be  the 
first,  after  peace  is  declared,  to  bind  to- 
gether again  the  peoples  of  the  countries 
now  at  war.  It  should  be  their  work,  as 
the  Rector  expressed  it,  to  "bring  anew  to 
their  (the  warring  nations')  consciousness 
the  fact  that  in  this  world  of  self-interest 
and  of  strife  there  is  also  a  bright  world 
of  spirit  and  pf  thought  which  counts  no 
cannon  in  its  equipment  and  demands  no 
bleeding  victims  as  the  price  of  victory." 
Should  not  engineers,  also,  take  to  heart 
the  Rector's  words?  With  an  eye  single  to 
the  advancement  of  the  interest  of  the 
human  race  are  they  not  well  fitted  to 
brush  aside  the  bitterness  of  discord  and 
to  bring  together  the  peoples  now  at  each 
other's  throats?  But  further  than  that, 
should  not  the  engineering  profession  in 
America  prepare  itself  to  take  the  initiative, 
after  the  war  is  over,  in  bringing  about 
again  close  relations  among  the  engineers 
of  the  European  nations?  International 
engineering  congress  after  congress  has 
been  postponed — the  International  Road 
Congress,  the  International  Congress  on 
Testing  Materials,  the  International  Navi- 
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gation  Congress.  What  nation  will  be  bet- 
ter fitted  to  bring  together  those  that  are 
now  enemies  than  the  United  States?  It 
would  be  a  fitting  and  worthy  thing  for 
the  engineering  profession  in  this  country 
to  take  the  initiative,  after  the  war,  to  re- 
establish these  international  congresses, 
and  here,  in  the  land  of  a  neutral,  to  have 
the  first  meeting  of  each  of  these  interna- 
tional bodies  after  the  cannon's  roar  has 
subsided.  It  is  a  duty  which  the  engineer- 
ing profession  and  the  engineering  societies 
of  this  country  should  prepare  for.  They 
can  render  an  inestimable  service  by  re-es- 
tablishing the  international  organizations. 
Not  only  the  profession,  but  humanity  at 
large,  will  be  the  gainer  through  the  more 
i^pid  healing  of  the  wounds  of  conflict 
thereby  brought  about. 

An  Extraordinary  Contract 

EFFICIENCY  methods  in  handling  con- 
struction   are    being    more    and    more 
recognized  as  the  contractor's  biggest  asset 
in   securing  work  and   in   making   money. 
An  astonishing  example  of  what  planning 
and  management  can  do  is  brought  out  in 
the  description,  on  page  152,  of  the  new 
methods  and  plant  by  which  the  Holbrook, 
Cabot  &  Rollins  Corporation  will  be  able  to 
finish  in  twenty  months  a  section  of  sub- 
way work  for  which   forty  months  would 
ordinarily   be   required.      Only   two   larger 
single  sections  of  subway  work,  not  count- 
ing river  crossings,  have  been  contracted 
for  in  New  York  City.     Both  were  under 
little-traveled  streets,   four  years  was  al- 
lowed for  completing  each  and  the  average 
monthly  value  of  work  done  on  both  was 
$82,000.     For  the  completion  of  the  other 
sections  of  the  new  Broadway  subway,  of 
which  the  one  under  discussion  is  the  last 
let   and   the  connecting   link,    an    average 
time  of  35.4  months  was  allowed,  and  the 
average  monthly  value  of  work  required  on 
them  is  only  $56,000.     The  magnitude  of 
the  task  confronting  the  contractors  for  the 
last  link  is,  therefore,  strikingly  shown  by 
the  fact  that  they  must  spend  an  average 
of  $187,000  a  month  to  complete  this  sec- 
tion in  the  twenty  months  allowed.    It  in- 
cludes thirteen  of  the  most  densely-trav- 
eled city  blocks  in  the  world,  requires  the 
construction  of  a  crossing  under  the  exist- 
ing subway  without  interrupting  four-track 
traffic,  and  is  served  only  through  narrow 
and  congested   cross-streets    in   which    all 
material  must  be  handled.     At  first  sight 
the  contract  seems  impossible.     Neverthe- 
less, by  the  application  of  efficient  construc- 
tion methods,  made  to  order  out  of  whole 
cloth   where  no  precedents   existed,    it   i*s 
being  done.     Needless  to  say,  George  Hal- 
lett  Clark  and  his  Broadway  subway  sec- 
tion are  being  watched  with  the  keenest 
interest  by  everyone  connected  with  this 
class  of  work. 


to  a  minimum  by  all  legitimate  means  the 
"going"  gang  so  that  the  "working"  and 
"coming"  gang  may  be  as  large  as  possible. 
Good  food,  comfortable  bunk  houses  and  a 
well-ordered  camp  will  help  in  keeping  men 
on  the  job. 

The  builders  of  the  hydroelectric  plant 
on  the  Chippewa  River  at  Wissota,  Wis., 
realizing  the  necessity  of  caring  well  for 
its  1000  employees  for  the  fourteen-month 
construction  period  in  the  wilderness  have 
built  a  model  camp  and  included  a  store, 
a  moving  picture  theater,  an  electric  light 
plant,  waterworks,  a  sewer  system,  a  laun- 
dry, a  bath  house  and  a  hospital.  Each  bed 
is  of  the  double-deck  type  and  has  a  real 
mattress  of  good  quality.  The  regulations 
require  the  bed  linen  to  be  changed  once  a 
week,  and  whenever  there  is  a  new  occu- 
pant. No  liquors  are  sold.  Every  man 
must  bathe  at  least  once  each  week  and 
must  send  his  washable  clothing  to  the 
laundry  each  week.  The  minimum  quality 
of  the  food  supplied  and  its  variety  are  all 
matters  of  exact  contract  and  specification. 
No  metal  plates  are  permitted.  The  china 
is  not  Haviland  or  Limoges,  but  it  is  of 
good,  honest  American  make. 

Food  specifications  are  of  interest  when, 
as  the  bulletin  issued  by  the  owners,  the 
American  Public  Utilities  Company,  states, 
one  has  only  to  scratch  an  old  woodsman 
to  hear  more  interesting  than  appetizing 
stories  of  the  "salt  horse"  diet  of  the  olden 
days.  No  forequarters  of  beef  are  to  be 
purchased  and  no  shoulder  beefsteak  is  to 
be  served.  Bread  must  be  supplied  fresh 
every  day  and  none  over  thirty-six  hours 
old  is  to  be  used.  Kitchen  refuse  must  be 
destroyed  each  day  and  all  the  quarters 
must  be  free  from  flies.  Even  details  as 
to  menus  are  specified  and  their  rehearsal 
will  make  many  a  white-collar  man  restless. 
For  instance,  for  breakfast  the  men  must 
be  supplied,  in  such  quantity  as  each 
chooses  to  use,  rolled  oats,  beefsteak,  pork 
chops  or  bacon,  boiled  or  fried  potatoes, 
bread  and  real  butter,  doughnuts  or  cookies 
and  tea  or  coffee.  As  to  the  cost  of  all 
this  high  living,  board  and  lodging  costs 
$5  per  week  and  single  meals  25  cents. 

Contractors  nearer  civilization  who  have 
already  begun  to  find  difliculty  in  keeping 
their  ranks  filled  with  efficient  men,  will 
probably  find  before  the  coming  season  is 
over  that  similar  "creature  comfort"  in- 
ducements will  pay.  Can  the  plan  be  car- 
ried out  so  successfully  on  more  temporary 
work  and  within  the  confines  of  a  city? 


A  Model  Construction  Camp 

IN  this  year  of  high  cost  of  material  labor 
will  be  none  the  less  hard  to  obtain,  and 
the  contractor  who  must  provision  and 
house  his  force  would  do  well  to  reduce 


What  Should  Be  the  Education  of 
the  Engineer? 

A  MOST  interesting  subject  for  study 
and  discussion  was  opened  up  at  the 
annual  meeting  of  the  American  Society 
of  Civil  Engineers  last  week  by  Prof.  C.  R. 
Mann,  who  is  making  the  investigation  for 
the  Carnegie  Foundation  into  engineering 
education.  As  shown  in  the  report  of  the 
meeting  in  the  Engineering  Record,  Jai. 
22,  pages  125  and  126,  replies  from  1500 
practising  engineers  indicate  that  general 
qualifications,  such  as  character,  judgment, 


and  executive  ability,  are  rated  as  worth 
87  per  cent  in  the  success  of  an  engineer, 
while  only  the  remaining  13  per  cent  is 
given  as  the  weight  of  technical  knowledge 
and  practical  engineering  experience. 

That  the  result  of  Professor  Mann's  can- 
vass agreed  with  the  views  of  the  members 
of  the  society  present  was  clearly  evident 
by  the  applause  which  greeted  his  state- 
ment of  the  result.  If  the  engineers  who 
have  reported  their  views  have  put  the  mat- 
ter correctly  it  is  apparent  that  we  must 
write  a  new  definition  of  what  makes  an 
engineer,  and,  after  having  written  that 
new  definition,  must  inquire  into  the  type 
of  instruction  needed  to  produce  the  desired 
product.  At  the  present  time  the  conscious 
effort  of  the  schools  is  being  given  almost 
entirely  to  the  importing  of  that  part  of 
an  engineer's  equipment  which  is  rated  at 
only  13  per  cent.  Undoubtedly  the  colleges 
do  something  toward  giving  him  the  quali- 
ties which  weigh  87  per  cent,  but  they  .are 
by-products,  not  consciously  sought  for 
save  as  the  individual  instructor  here  and 
there  may  fashion  his  work. 

A  mere  statement  of  the  case  is  suflS- 
cient  to  open  up  vistas  of  what  may  happen 
in  our  engineering  colleges  when  the  full 
import  of  Professor  Mann's  findings  are 
realized.  There  must  come  a  recasting  of 
courses  and  methods  which  will  be  most 
revolutionary.  And  between  that  revolu- 
tion and  a  continuance  of  present  methods 
lies  only  a  more  positive  determination  of 
the  correctness  of  the  views  that  Professor 
Mann  has  collected. 

As  to  the  correctness  of  his  analysis  this 
journal  has  no  doubt.  In  fact,  the  views 
expressed  in  recent  years  by  practising  en- 
gineers have  all  tended  to  prepare  one  for 
these  findings,  radical  as  they  are.  Indi- 
vidual addresses  have  been  made,  too,  which 
have  clearly  foreshadowed  some  such  re- 
sults. Professor  Swain's  address  before 
the  meeting  of  the  American  Institute  of 
Electrical  Engineers  somewhat  over  a  year 
ago  is  one  of  those  addresses.  The  pro- 
fession generally,  however,  and  the  engi- 
neering colleges  will  need  to  ponder  the 
results  quite  carefully  before  they  are  will- 
ing to  undertake  the  needed  revision.  That 
must  come  by  a  process  of  education,  and 
through  discussion  in  the  technical  press 
and  the  engineering  societies. 

Professor  Mann  was  most  conservative 
in  his  presentation  of  the  matter.  He 
might  well  have  dogmatized,  with  the  re- 
views of  1500  engineers  in  hand.  Instead, 
he  stated  the  problem  as  not  yet  solved, 
and  appealed  to  the  members  not  only  of 
the  American  Society  of  Civil  Engineers, 
but  to  all  practising  engineers  to  assist 
him  in  gathering  fuller  data,  so  that  what 
results  are  given  out  as  final  may  be  cor- 
rect beyond  any  chance  for  reasonable 
doubt. 

The  Engineering  Record  cannot  urge 
too  strongly  upon  the  members  of  the  pro- 
fession throughout  the  United  States  the 
need  for  serious  consideration  of  Professor 
Mann's  work.  It  urges,  too,  that  when  he 
calls  for  further  action,  whether  by  the  ex- 
pression of  individual  views  in  answer  to 
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circulars  and  letters  or  by  meetings  of 
technical  bodies  across  the  country,  the  re- 
sponse will  be  most  hearty.  The  work  he 
is  doing  is  of  fundamental  importance  to 
the  future  of  engineering  in  this  country. 
He  deserves  hearty  co-operation  of  every- 
one worthy  to  bear  the  name  of  engineer. 


Committee  Work  Essential  for 
National  Engineering  Society 

IN  opposing  a  motion  at  last  week's  meet- 
ing of  the  American  Society  of  Civil 
Engineers  to  increase  the  membership  of  a 
committee  several  speakers  pointed  out  that 
the  expense  of  committee  work  is  becoming 
very  heavy,  and  as  one  of  them  put  it  "is 
in  danger  of  running  away  with  the  so- 
ciety." None  of  the  speakers  was  op- 
posed to  committee  work,  but  merely 
pointed  out  a  fact  that  a  considerable  sum, 
over  $10,000,  is  now  devoted  to  the  ex- 
penses of  committees. 

One  is  likely  to  demur  at  once  from  char- 
acterizing committee  work  as  running  away 
with  the  society  when  an  expenditure  of 
only  $10,000  is  made  for  the  work.  A  study 
of  the  disbursements,  shown  in  the  secre- 
tary's report  to  the  Board  of  Direction, 
would  lead  one  to  question  at  least  whether 
it  would  not  be  best  to  curtail  expenses 
in  other  directions  and  expand  the  commit- 
tee work.  This  journal  certainly  feels  em- 
phatically that  the  committee  work  of  the 
society  needs  to  be  broadened. 

In  professing  its  faith  in  committee  work 
the  Engineering  Record  does  not  neces- 
sarily indorse  the  appointment  of  some  of 
the  present  and  recent  standing  commit- 
tees. In  its  judgment  there  are  far  more 
important  matters  neglected  than  are  now 
covered  by  esfisting  committees.  While 
there  will  be  disagreements,  of  course,  there 
seems  to  be  far  greater  need  for  commit- 
tees to  draw  up  specifications  for  paving 
work  than  for  committees  to  investigate  a 
national  water  law  or  the  bearing  power  of 
soil.  Without  a  doubt  other  important 
phases  of  engineering  need  to  be  covered  by 
committee  assignment,  but  some  attention 
to  the  present  situation  in  the  making  of 
specifications  covering  paving  work  will 
indicate  that  the  society  needs  to  expand 
its  committee  activities  rather  than  to  cur- 
tail  them. 

The  society  now  most  prominent  in  draw- 
ing up  paving  specifications  is  the  Ameri- 
can Society  of  Municipal  Improvements.  Its 
procedure  is  nothing  short  of  a  disgrace 
to  the  engineering  profession.  The  method 
of  handling  committee  work  is  exceedingly 
lax,  and  provision  is  not  made  for  that  long 
and  careful  consideration  which  should  be 
demanded  before  any  specification  is  labeled 
as  a  standard  by  a  national  body.  Anyone 
knowing  the  procedure  in  the  American  So- 
ciety of  Municipal  Improvements  will  take 
the  specifications  at  their  real  value,  but 
there  are  engineers  throughout  the  coun- 
try, not  familiar  with  the  procedure,  who 
give  them  a  standing  not  warranted  by  the 
method  pursued. 

If  the  American  Society  of  Civil  Engi- 
neers  were  writing  paving  specifications. 


it  is  safe  to  assume  that  the  American  So- 
ciety of  Municipal  Improvements  would 
give  way  to  the  more  important  body  and 
confine  its  activities  to  an  interchange  of 
views  among  engineers  engaged  in  munici- 
pal work.  But  until  the  larger  organiza- 
tion does  take  its  responsibility,  one  must 
look  for  a  continuation  of  work  by  the  mu- 
nicipal body. 

While  there  may  be  other  directions  in 
which  committee  work  is  needed,  the  Engi- 
neering Record  submits  that  in  paving  mat- 
ters there  is  not  only  an  immediate 
opportunity,  but  an  immediate  demand,  for 
the  attention  of  the  American  Society  of 
Civil  Engineers.  This  journal  feels  that 
the  member.ship  of  the  society  at  large  will 
heartily  favor  expansion  rather  than  con- 
traction of  committee  work. 


Course  in  Aeronautical  Engi- 
neering 

UNTIL  recently  progress  in  the  develop- 
ment of  flying  machines  and  dirigibles 
has  been  based  largely  upon  rule-of-thumb 
methods,  costly  in  life  and  money,  and 
showing,  in  many  cases,  little  engineering 
appreciation  of  the  complex  problems  in- 
volved. It  is  not  surprising  that  an  art  so 
new  as  aviation  should  have  depended  so 
much  upon  empirical  methods,  but  even 
before  the  outbreak  of  the  European  war, 
in  which  the  service  of  the  aeroplane  has 
been  literally  invaluable  for  scout  duty, 
steps  had  been  taken,  both  in  this  country 
and  abroad,  to  establish  aeronautics  upon 
an  engineering  basis.  Pioneer  work  of 
great  value  has  been  accomplished  by  the 
National  Physical  Laboratory  in  England 
during  the  last  few  years  under  the  general 
direction  of  Dr.  R.  T.  Glazebrook;  research 
has  been  vigorously  prosecuted  at  the  lab- 
oratory of  the  University  of  Gottingen,  in 
Germany ;  and  the  industrial  testing  of  air- 
craft, corresponding  to  the  work  of  the  ship 
model  tank  in  naval  architecture,  attained 
an  advanced  status  at  the  Eiffel  and  St.  Cyr 
laboratories  in  France  prior  to  the  opening 
of  hostilities. 

In  the  United  States  the  Massachusetts 
Institute  of  Technology  opened  in  1914  the 
first  course  in  aeronautical  engineering  to 
be  offered  on  this  side  of  the  ocean,  and  as 
the  second  year  of  the  Institute's  work  in 
this  specialized  realm  began  last  fall,  atten- 
tion may  properly  be  called  to  the  purposes 
and  methods  of  those  responsible  for  this 
important  branch  of  educational  and  re- 
search activity.  Without  depreciating  the 
contributions  of  American  scientists  and 
aeroplane  builders  to  the  art  of  aviation, 
President  Maclaurin  emphasized  some  time 
ago  the  need  of  freeing  air-craft  from  its 
more  serious  dangers,  establishes  aero- 
plane and  dirigible  design  upon  a  scientific 
basis  and,  preparing  to  supply  specially 
trained  engineers  to  meet  future  demands 
for  economical  and  safer  construction  in 
both  military  and  civil  flying  equipment. 
Based  on  the  broad  relationships  of  the 
naval  architect,  the  mechanical  engineer, 
the  physicist  and  the  meteorologist,  the 
course  was  planned  for  a  very  limited  num- 


ber of  graduate  students  qualified  by  the 
Institute's  bachelor  degree  in  mechanical 
or  electrical  engineering  or  naval  archi- 
tecture or  by  graduation  from  other  insti- 
tutions affording  adequate  preparation. 

The  course  ia  laid  out  to  furnish  train- 
ing in  the  design  and  construction  of  air- 
craft of  all  kinds  and  is  attached  to  the  de- 
partment of  naval  architecture,  being  in 
immediate  charge  of  Jerome  C.  Hunsaker, 
assistant  naval  constructor,  U.  S.  N.,  who 
is  detailed  for  this  duty  by  the  Secretary  of 
the  Navy.  No  attempt  is  made  to  give  in- 
struction to  pilots  in  the  operation  and  con- 
trol of  such  craft,  but  the  endeavor  is  to 
train  men  who  are  already  engineers  to 
undertake  the  experimental  development  of 
air-craft,  their  manufacture  and  mainte- 
nance. Previous  preparation  in  physics, 
advanced  mathematics,  the  strength  of  ma- 
terials and  machine  design  is,  therefore, 
absolutely  necessary,  and  the  year  required 
as  a  minimum  for  the  attainment  of  the 
master's  degree  is  crowded  with  theoretical 
and  experimental  studies. 

The  Institute  is  fortunate  in  possessing 
an  aerodynamic  laboratory  equipped  along 
the  lines  of  the  celebrated  English  plant 
mentioned  above,  with  a  wind  tunnel  in 
which  an  air  velocity  of  about  40  miles 
per  hour  can  be  maintained  for  the  testing 
forces  and  couples  produced  on  model  air- 
craft and  parts,  offering  extended  facilities 
for  industrial  testing  and  scientific  research 
leading  toward  the  production  of  specified 
results  at  reduced  cost,  verification  of  laws 
and  formulas,  the  determination  of  new  con- 
stants, checking  of  details  in  design,  study 
of  lift,  impact,  stability  and  many  other 
elements  of  the  problem  of  air  transporta- 
tion. The  curriculum  includes  extended 
studies  of  fluid  dynamics  and  of  the  dy- 
namics of  rigid  bodies,  wireless  telegraphy, 
meteorology,  explosion  motors,  and  air- 
craft design  in  extended  ramifications, 
leading  to  a  thesis  embodying  the  results 
of  an  original  research  in  aeronautics. 

It  is  to  be  hoped  that  this  work  will  be  a 
potent  factor  in  the  progress  of  aeronaut- 
ical engineering  in  America,  and  that 
greater  encouragement  to  scientific  research 
will  result  from  such  a  recognition  of  the 
importance  of  adequate  training  in  this 
complex  technical  specialty.  Italy  and  Rus- 
sia long  since  established  either  govern- 
mental or  university  laboratories  for  aero- 
nautical investigation,  and  the  United 
States  has  lagged  too  far  behind  European 
nations  in  making  use  of  the  fruits  of  its 
own  pioneer  development.  The  results  of 
a  number  of  investigations  conducted  at 
the  Massachusetts  Institute  of  Technology 
are  now  in  the  hands  of  the  Smithsonian 
Institution  for  subsequent  publication,  and 
the  possibilities  of  co-operation  seem  attrac- 
tive. There  is  little  question  that  the  in- 
terest of  the  public  in  military  preparedness 
will  embrace  aviation,  and  if  anything  like 
adequate  appreciation  of  the  value  and 
importance  of  technical  investigation  and 
education  along  this  line  is  secured,  an 
impetus  to  the  further  development  of  the 
art  will  be  given  which  will  be  worth  its 
cost  many  times  over. 
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Belt  Conveyors  a  Success  in  Pneumatic  Tunnel 
Construction  at  Boston 

System  Allows  Muck  to  Be  Handled  Through  All  Other  Work  to  Cars  in 
Completed  Tunnel — F^ll  Crew  Kept  Busy  at  Each  Operation  at  All  Times 


ALL  THE  WORK  of  mucking,  lining 
with  wood  blocks,  concreting  the  in- 
vert, waterproofing,  concreting  the  main 
tunnel  section  and  grouting  is  being  car- 
ried on  simultaneously  and  without  inter- 
ference in  driving  the  twin  Dorchester  tun- 
nels under  Fort  Point  Channel  in  Boston. 
In  sharp  contrast  to  the  well-known  meth- 
ods by  which  large  pneumatic  tunnels  have 
heretofore  been  constructed,  all  the  inde- 
pendent operations  that  go  to  make  the  fin- 
ished tunnel  are  being  carried  on  simul- 
taneously without  interference  in  one  short 
stretch  of  heading  just  behind  the  shield. 
Concrete  is  supplied  and  muck  is  taken 
away  with  a  novel  layout,  so  successful  in 
its  working  that  monthly  progress  so  far 
has  easily  averaged  from  320  to  370  ft.  in 
each  heading.  On  many  days  more  than 
14  ft.  has  been  driven,  lined,  waterproofed 
and  concreted  in  each  heading. 

Belt  Conveyors  Big  Factor 

The  first  factor  in  the  layout  which  is 
making  this  progress  possible  is  a  belt  con- 
veyor in  each  heading.  These  conveyors 
carry  muck  back  from  the  shields  through 
all  the  other  work,  and  occupy  only  a  small 
space  in  the  center  of  the  tunnel.  The 
muck  cars  are  handled  on  a  track  at  the 
side  of  the  conveyor,  and  are  loaded  by  it 
behind  the  end  of  all  the  finished  concrete 
work  except  the  concrete  arch,  which  is 
turned  in  the  rear  of  the  conveyor.  Out- 
side of  these  tracks  is  a  rail  on  either  side, 
on  which  run  the  concreting  platform  and 
the  form  carriage.  These  rails  are  laid  on 
the  finished  invert  and  one  concreting  car- 
riage is  always  kept  just  ahead  of  the  last 
side-wall  arch  form  and  the  other  just  be- 
hind the  belt  conveyor. 

Between  the  two  concrete  platforms  is 
another  platform,  hung  from  eye-bolts  in 
the  wood-block  lining  of  the  roof,  from 
which  the  waterproofing  is  done.  The  in- 
vert is  waterproofed  under  the  rear  shield 
platform,  from  which  the  wood-block  lining 
is  handled.  This  last  platform,  at  a  level 
with  the  top  of  the  belt  conveyor,  is  at- 
tached to  and  bracketed  out  behind  the 
shield,  and  supports  the  belt  conveyor  over 
the  gap  from  the  shield  to  a  point  from 
20  to  30  ft.  behind  the  shield  where  the 
invert  is  in  place.  The  shield,  lining  plat- 
form and  conveyor  all  travel  forward  to- 
gether. The  conveyor  rides  one  of  the  two 
material  tracks  in  the  tunnel.  The  con- 
veyor is  so  long  that  a  few  hours'  or  even 
a  day's  delay  in  driving  would  not  hold 
up  the  other  work. 

Underground  Railroading 

To  take  into  each  heading  70  cu.  yd.  of 
concrete,  from  7000  to  8500  ft.  b.m.  of 
wood-block  lining,  waterproofing  materials 
and  cement  for  grouting,  and  to  take  out 
190  to  230  cu.  yd.  of  muck  in  24  hr.  would 
-seem  to  be  a  task  to  tax  the  carrying  ca- 
pacity of  even  a  double-track  line.  As  a 
matter  of  fact,  however,  a  large  part  of  the 
time  only  one  track  is  in  service,  and  the 
limiting  factor  in  the  whole  progress  of 
the  tubes  is  the  amount  of  muck  that  can 
be  excavated  and  shoveled  upon  the  con- 
veyor by  as  large  a  crew  as  can  find  room 
to  work  in  the  shield. 


When  the  invert  is  being  concreted  each 
train  is  made  up  with  a  platform  car  of 
lining  blocks  in  front,  two  1-yd.  concrete 
cars  next,  then  four  muck  cars  and  last 
the  storage-battery  electric  locomotive.  A 
complete  train  can  be  handled  through  the 
long  material  lock  at  the  shaft  end  of  each 
tunnel.  At  the  heading,  the  platform  car 
is  dropped  down  to  the  shield,  the  concrete 
cars  stop  at  the  concrete  platform  and  the 
four  2-yd.  muck  cars  are  cut  oflf  and  han- 
dled by  the  locomotive  at  the  discharge 
chute  of  the  conveyor.    While  the  cars  are 


and  the  top  of  the  shield  has  been  picked 
out,  the  stiff  shelf  of  material  in  line  with 
each  table  is  cut  down  by  shoving  forward 
the  tables. 

The  men  working  in  the  bottom  of  the 
shield  shovel  directly  upon  the  belt.  A 
short  hopper  leads  to  the  belt  from  the 
lower  platform,  and  a  chute  leads  from  the 
upper  platform.  At  the  discharge  end  of 
the  belt  a  perforated  water  pipe  supplies 
a  steady  trickle  which  prevents  the  clay 
from  sticking  in  the  discharge  chute.  Two 
men  with  hoes  rake  the  clay  down  into  the 
cars  or  hold  it  back  while  the  cars  are 
shifted. 

Concreting  Handled  from  Platforms 

The  inside  invert  form,  being  simple,  is 
made  of  wood,  and  about  two  sections  are 
carried  in  each  heading.  The  forward  con- 
creting platforms  carry  a  spout  on  each  side 


PLATFORM    AND    CONVEYOR    HUNG   FROM    SHIELD    OVER    GAP   AHEAD    OF   FINISHED    INVERT 


there  the  crew  at  the  face  shovels  as  hard 
as  possible  to  keep  the  conveyor  full.  By 
the  time  the  concrete  cars  have  been 
dumped,  the  8  cu.  yd.  of  muck  is  loaded, 
and  the  train  is  coupled  up  and  taken  back 
to  the  shaft. 

As  yet  the  haul  in  the  west  heading  is 
so  short  that  no  empties  have  to  be  left 
at  the  conveyor.  Empties  are  left  at  the 
conveyor  in  the  advance  tunnel,  which  is 
now  1400  ft.  long.  During  the  short  time 
the  belt  is  stopped  the  mucking  gang  has 
plenty  to  do  to  pick  down  enough  of  the 
stiff  clay  face  to  make  the  next  load.  Where 
sand  pockets  have  been  met,  boulders  have 
been  encountered,  and  the  work  of  shooting 
these  up  has  consumed  as  much  time  as  the 
pick  work  in  clay. 

Operation  of  Shieij)S 

The  shields  used  are  shoved  by  hydrau- 
lic jacks,  and  were  described  in  the  Engi- 
neering Record  of  Aug.  21,  1915,  page  218. 
They  have  two  sliding  tables,  which  have 
been  used  very  successfully  to  help  hold  the 
face  when  sand  pockets  were  encountered. 
In  stiff  clay,  after  the  face  below  each  table 


and  each  has  an  elevator  which,  when 
down,  fits  into  the  material  track.  Each 
elevator  is  run  by  a  two-drum  hoisting  en- 
gine, using  air  which  is  mounted  on  top 
of  each  platform  at  its  rear.  The  side- 
dump  concrete  cars  are  hoisted  and  dumped 
one  at  a  time,  and  the  concrete  is  shoveled 
into  the  chutes  for  the  invert  and  lower 
side  walls,  and  directly  into  the  forms  for 
the  rest  of  the  section. 

The  Blaw  forms  being  used  for  the  side 
wall  and  arch  section  have  ribs  which  make 
them  self-supporting  when  the  carriage 
used  to  telescope  and  move  the  sections  is 
withdrawn.  They  are  made  with  remov- 
able plates.  Eight  15-ft.  sections  are  used 
in  each  heading.  The  carriage  on  which 
they  are  collapsed  and  rolled  forward  leaves 
the  lower  part  of  the  tunnel  entirely  clear 
for  the  material  cars.  The  form  installa- 
tion was  described  in  the  Engineering 
Record  of  April  17,  1915,  page  510. 

Mixing  Plant  Underground 

The  concrete  mixer  is  located  in  the  main 
shaft  on  West  First  Street,  and  is  fed  en- 
tirely   by    gravity    from    bins    under    the 
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street,  the  bins  being  loaded  by  bottom- 
dump  wagons.  Cement  in  bags  is  dropped 
to  the  charging  platform  down  a  spiral 
steel  chute  with  a  dished  wood  chute  at 
the  bottom.  The  pitch  of  the  spiral  and 
the  vertical  curve  of  the  wood  chute  check 
the  speed  of  the  bags  and  prevent  their 
sliding  fast  enough  to  tear  the  sacks.    The 


Concrete  materials  are  delivered  to  the 
job  by  trucks.  The  wood  lining  blocks  are 
delivered,  already  milled,  by  lighter,  stored 
at  the  waterfront  and  loaded  in  sixteen- 
block  bundles  by  a  derrick  upon  platform 
cars  on  the  disposal  trestle.  A  coal  yard 
runs  from  the  lower  end  of  the  dock  to 
Dorchester  Avenue,  cutting  this  space  off 


BOTH  DERRICK  AND 
ELEVATORS  EMPLOYED 
IN  SHAFT  WHICH 
SERVES  ENTIRE  TUN- 
NEL 


2200  ft.  capacity  each,  two  small  high- 
pressure  air  machines  for  grouting,  etc., 
four  high-pressure  hydraulic  pumps  for  the 
shield  jacks  and  two  generator  outflta  for 
lighting.  The  stiff  clay  through  which  the 
shields  are  being  driven  holds  air  well,  and 
this  air  plant  has  operated  much  below  ca- 
pacity since  the  start. 

In  addition  to  the  plant  already  men- 
tioned below  ground,  an  extra  hoisting  en- 
gine has  been  used  at  the  shaft  end  of 
each  tube  to  handle  cars  until  the  hauls  be- 
came long  enough  to  make  electric  locomo- 
tives preferable. 

This  section  of  the  Dorchester  tunnel 
work  will  be  completed  entirely  from  the 
First  Street  shaft,  as  facilities  for  dis- 
posal were  poor  at  the  Summer  Street  end 


1-yd.  mixer  dumps  directly  into  the  con- 
crete cars  for  either  heading. 

Tunnel  Cars  Do  Not  Leave  Shaft 

As  the  muck  cars  come  out  of  the  tun- 
nel, they  are  hoisted  one  at  a  time  on  one 
of  the  two  elevators,  run  out  on  a  short 
track  and  dumped  into  dirt  hoppers  large 
enough  to  hold  about  twelve  car  loads. 
From  here  the  dirt  runs  into  4-yd.  side- 
dump  cars  on  tracks  below  the  bins.  These 
cars  are  hauled  on  a  short  elevated  railroad 
to  the  dock  on  Fort  Point  Channel  by  nar- 
row-gage dinkies,  three  of  which  are  in  use. 
At  the  dock  the  cars  are  dumped  into 
scows,  in  which  the  muck  is  taken  down  the 
harbor  for  final  disposal.  Each  of  the 
three  bottom-dump  scows  used  will  easily 
hold  the  dirt  from  a  day's  run  in  both 
headings. 

Wood  blocks,  tools  and  supplies  are  not 
handled  on  the  elevators,  but  are  lowered 
down  an  open  well  in  the  shaft  by  a  steel 
stiffleg  derrick  which  was  used  in  sinking 
the  shaft. 


TUNNEL  CARS  DUMP 
IN  THESE  HOPPERS 
FROM  WHICH  OTHER 
CARS  TAKE  MUCK  TO 
DOCK 


from  the  rest  of  the  job.  In  the  space  be- 
tween this  yard  and  First  Street  is  the 
material  yard.  A  locomotive  crane  run- 
ning on  a  track  parallel  to  the  trestle 
handles  all  cars,  buckets  and  heavy  loads. 

Stationary  Plant 

On  the  opposite  side  of  this  track  from 
the  trestle  are  located  the  doctor's  office, 
where  a  nurse  is  always  in  attendance,  a 
two-story  dry  house  with  shower  baths  and 
lockers  for  400  men,  a  carpenter  shop,  a 
machine  shop  and  the  compressor  plant. 
The  latter  is  operated  by  steam,  and  con- 
tains   three    Sullivan    machines    of    about 


of  the  section.  A  maximum  haul  of  nearly 
3000  ft.  will  result,  which,  however,  is  not 
expected  to  slow  up  the  work. 

The  tunnel  is  being  driven  by  Patrick 
McGovern  &  Company  for  the  Boston  Tran- 
sit Commission,  of  which  Prof.  George  F. 
Swain  is  chairman  and  Edmund  S.  Davis 
chief  engineer.  G.  D.  Emerson,  assistant 
engineer,  is  in  direct  charge  of  this  and 
the  adjoining  sections  for  the  commission. 
Patrick  McGovem  and  A.  A.  Cohill,  his 
chief  engineer,  worked  out  the  construction 
details  and  are  taking  personal  charge  of 
the  work.  Charles  R.  Gow  is  consulting 
engineer  for  the  contractor.  Patrick  Por- 
ter is  general  foreman  of  the  contractor's 
forces  on  the  day  shift,  and  James  Brown 
has  charge  in  the  same  capacity  at  night. 


DISCHARGE   END   OF   CONVKYOR    IS   ALWAYS   IN   FINISHED   TUNNEL— FORM   CARRIAGE   AT   LEFT 


Swiss  Automatic  Gates  Will 
Guard  Wissota  Dam 

Gates    in    Largest   Open-Flume     Hydroelectric 

Middle  West  Plant  Tip  Only  Enough 

to  Pass  Excess  Flood  Waters 

AUTOMATIC  spillway  regulation  gates 
are  a  feature  of  a  dam  60  ft.  high  at 
Wissota,  Wis.,  now  being  built  across  the 
Chippewa  River  3  miles  above  Chippewa 
Falls  to  store  8,884,000,000  cu.  ft.  of  water 
over  10,000  acres  of  land.  Energy  to  the 
extent  of  45,500  hp.  will  be  developed  by 
the  six  8500-hp.  single-runner  turbines,  ac- 
cording to  the  December  bulletin  issued  by 
the  owners,  and  from  which  these  notes  are 
taken. 

At  the  point  where  the  dam  is  to  be 
located  on  the  Chippewa,  the  river  runs 
through  a  bed  underlain  with  the  pre- 
Cambrian  granites.  This  granite  river 
bed  has  been  tested  by  the  diamond  drill  to 
a  depth  of  from  20  to  40  ft.  below  the  water 
surface,  and  the  adequacy  of  the  founda- 
tion has  been  proved.     From  end  to  end 
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the  dam  and  spillway  which  will  be  im- 
posed upon  this  base  will  be  6100  ft.  long. 
That  part  which  runs  out  from  the  slopes 
of  the  adjacent  hills  to  the  ends  of  the 
concrete  spillway  will  be  of  earth,  with  a 
concrete  core  wall  running  continuously 
through  it.  The  spillway  will  be  900  ft. 
long,  rising  from  60  to  80  ft.  above  the 
channel  which  will  be  cut  into  the  rock  bed 
of  the  river  to  receive  it.  The  dam  is  to  be 
built  strong  enough  to  withstand  the  fail- 
ure of  every  dam  either  built  or  contem- 
plated upstream  from  its  location,  and  this, 
too,  at  full  flood. 

The  spillway  part  will  be  equipped  with 
thirteen  Stauwerke  automatic  gates,  each 
64  ft.  long  and  IOV2  ft.  high,  which  will 
operate  as  the  control  of  the  flood  water. 
These  gates  are  of  comparatively  recent  use 
in  the  United  States,  their  principle  being 
a  Swiss  invention,  and  the  right  to  use 
them  being  controlled  in  the  United  States 
by  the  parent  Swiss  company. 

Construction  and  Operation  of  Gates 

The  gates  are  hinged  at  the  bottom  and 
placed  so  as  to  be  inclined  toward  the 
downstream  side.  They  are  supported 
against  the  water  pressure  by  a  series  of 
steel  struts  on  the  downstream  side.  Each 
strut  is  fastened  to  one  end  of  a  balance 
beam,  to  the  other  end  of  which  is  fastened 
a  counterweight.  The  counterweight  is 
arranged  in  such  a  way  that  it  is  in  exact 
equilibrium  with  the  water  pressure  on  the 
gate.  As  soon  as  the  pond  level  rises,  the 
equilibrium  is  broken  and  the  gate  starts 
to  open.  The  mechanism  of  the  gate  is  so 
sensitive  that  a  rise  of  %  in.  in  the  pond 
level  is  sufficient  to  start  the  gate  down- 
ward. The  strut,  balance  beam  and  coun- 
terweight are  diminished  in  such  a  way 
that  the  gate  will  not  open  totally  but 
gradually,  proportionally  to  the  rise  of  the 
pond  level. 

The  gate  is  wide  open — in  other  words, 
in  a  horizontal  position — as  soon  as  the 
pond  level  has  risen  4  in.  above  its  normal 
stage.  If  the  pond  level  rises  only  2  in. 
the  gate  will  be  only  half  open.  If  the 
flood  is  only  of  small  excess  the  gates  will 
not  open  wholly,  but  descend  only  partly 
until  the  pond  rises  no  more,  and  will  close 
again  as  the  flood  subsides.  Even  with  the 
maximum  flood  the  rise  of  the  pond  level 
will  be  no  more  than  4  in.  at  the  gate,  at 
which  rise  all  gates  will  be  totally  open,  and 
the  combined  openings  of  all  thirteen  gates 
has  been  calculated  to  be  enough  to  control 
a  flood  larger  than  any  on  record. 

Earth   Dam   Has  Concrete  Core  Wall 

There  will  be  225  ft.  of  concrete  power 
station  built  into  and  made  part  of  the 
dam,  and  300  ft.  of  concrete  dam  from  the 
power  station  to  the  earth  embankment  on 
its  side  of  the  river.  All  the  rest  of  the 
dam  will  be  of  earthwork  with  a  concrete 
core  wall  anchored  in  the  rock  from  the 
edges  and  being  integrally  continuous  from 
the  dam  itself. 

From  the  top  of  the  embankment  to  its 
junction  with  the  hillside  the  earth  em- 
bankment will  have  a  slope  of  1 :4.  On  the 
downstream  side  the  slope  will  be  21/2  :!• 
To  provide  this  slope  will  involve  the  plac- 
ing of  650,000  cu.  yd.  of  earth,  nearly  all  of 
which  will  be  placed  in  position  by  a  sluic- 
ing process.  Besides  the  earth  the  dam 
will  be  composed  of  60,000  cu.  yd.  of  rein- 
forced concrete,  to  make  which  will  entail 
the  consumption  of  85,000  bbl.  of  cement 
and  800  tons  of  reinforcing  steel. 


When  completed  next  January  the  plant 
will  stand  alone  as  one  of  the  largest  open- 
flume  developments  in  the  Middle  West. 

Contracts  have  already  been  entered  into 
for  the  sale  of  the  major  part  of  the  electric 
power  to  the  Consumers  Power  Company, 
of  St.  Paul,  and  the  Minneapolis  General 
Electric  Company.  A  transmission  line  74 
miles  long  of  three  wires  weighing  6500  lb. 
to  the  mile  will  be  constructed. 

In  addition  to  the  professional  resources 
of  its  own  engineering  organization,  the 
American  Public  Utilities  Company,  own- 
er, has  retained  the  services  as  consulting 
engineer  of  William  G.  Fargo,  of  Jackson, 
Mich.  The  work  is  being  done  in  the  name 
of  a  subsidiary,  the  Wisconsin-Minnesota 
Light  &  Power  Company. 


Tables  Facilitate  Accuracy  in 
Timber  Beam  Design 

Corrections  and  Actual  Value  for  True  Dimen- 
sions of  Sized  Timber  Show  Errors  in  Usual 
Practice  Based  on  Nominal  Sizes 

By  R.  C.  HARDMAN 
Civil  Engineer,  Colorado  Springs,  Colorado 

YEARS  AGO  commercial  lumber  was 
manufactured  and  sold  in  full-sized  di- 
mensions, but  in  recent  years  nearly  all 
kinds  of  lumber  have  been  cut  and  mar- 
keted under  certain  definite  specifications 
as  to  size  and  quality.  These  commercial 
sizes  are  in  all  cases  smaller  than  the  nom- 
inal dimensions,  and  in  the  case  of  lumber 
surfaced  on  four  sides,  are  a  great  deal 
smaller.  These  deficiencies  in  size  vary 
usually  from  i/4  to  %  in.,  although  it  is 
still  possible  to  get  full-size  timber.  The 
scant  dimensions  are  not  important  factors 
in  the  large  timbers,  as  the  ratios  of  actual 
sizes  to  nominal  sizes  are  large,  but  in  the 
case  of  the  small-dimension  material,  such 
as  2-in.  lumber,  the  depreciation  in 
strength  and  the  increase  in  deflections  are 
serious  enough  to  require  consideration.   . 

Universal  Practice  Erroneous 

If  in  the  application  of  beam-and-column 
formulas  the  actual  dimensions  of  the  tim- 
ber were  used,  no  harm  would  result.  But 
the  almost  universal  practice  of  calling  a 
2  X  6  a  2  X  6,  instead  of  a  1%  x  5%,  as 
it  actually  is,  results  in  too  large  a  safe 
load  or  too  small  a  unit  stress.  When  for- 
mulas are  not  used,  recourse  is  had  to 
tables  giving  safe  loads.  These  tables, 
which  are  in  nearly  every  handbook  for 
engineers  and  architects,  are  based  upon 
nominal  sizes  of  timbers  instead  of  actual 
sizes.  Therefore  it  is  necessary  to  apply 
correction  factors  to  the  results  given  by 
the  tables  if  the  true  values  be  desired. 


As  the  strength  of  a  beam  varies  directly 
as  &(f,  the  deflection  varies  inversely  as 
6(f  and  in  certain  column  formulas  the 
strength  varies  as  b\  it  is  seen  that  a  de- 
crease in  6  or  d  will  have  an  important 
bearing  on  these  values.  It  is  true  that  the 
difference  between  71/2  in.  and  8  in.  is  not 
great — only  6.67  per  cent;  but  when  the 
second,  third  or  fourth  powers  are  used 
with  the  same  figures  the  differences  reach 
proportions  which  must  be  taken  into  ac- 
count. Thus,  for  a  2  X  8-in.  joist  the  mo- 
ment of  inertia  is  85.33  if  nominal  sizes  are 
used,  and  but  57.13  if  actual  sizes  are  used. 

Correction  Table  for  Safe  Loads 

In  using  the  tables  of  safe  loads  on 
beams  mentioned  above,  the  usual  method 
is  to  give  the  safe  load  for  a  1-in.  width 
of  beam.  For  a  beam  of  the  same  depth, 
but  of  another  width,  the  tabulated  result 
is  multiplied  by  the  width  of  the  beam. 
This  can  be  done  if  nominal  sizes  are  used, 
as  the  depths  are  uniform.  However,  if 
an  attempt  be  made  to  construct  a  similar 


Table  2- 

-Factoks  to  Be  Applied  to  Tables  of  Safe 

Loads 

Norainal 
deptli 

2 

4              6             8 

10 

12 

2  .... 

0.598     0.619      0.619 

0.627 

0.633 

i 

.     0.667 

0.744     0.770     0.783 

0.790 

0.795 

6 

.     0.714 

0.796      0.824      0.889 

0.895 

0.899 

8 

.     0.714 

0.823      0.899      0.909 

0.915 

0.919 

10 

.     0.733 

0.839      0.911     0.921 

0.927 

0.931 

12 

.     0.746 

0.850     0.918     0.929 

0.934 

0.939 

table  using  actual  sizes  it  will  be  found 
that  confusion  will  follow,  as  a  2  x  8,  for 
instance,  does  not  have  the  same  depth  as 
a  4  X  8,  and  a  4  x  8  has  a  different  depth 
from  a  6  x  8.  Therefore  a  load  for  a  beam 
8  in.  deep  and  1  in.  wide  could  not  be  used 
for  a  2  X  8,  4  X  8  or  6  x  8.  For  this  rea- 
son the  simple  expedient  of  constructing 
new  tables  for  actual  dimensions  is  not 
feasible.  Instead,  tables  of  corrections 
must  be  prepared  giving  factors  for  each 
size  of  timber. 

Table  1  gives  the  actual  sizes,  sectional 
areas  and  section  moduli  of  nominal-size 
timber  faced  one  side  and  one  edge,  the 
dimensions  being  those  of  the  Southern 
Yellow  Pine  Manufacturers'  Association. 
While  these  dimensions  may  not  be  exactly 
the  same  in  all  cases  as  those  adopted  for 
other  kinds  of  lumber,  they  will  be  near 
enough  so  that  no  material  error  will  arise 
from  their  use. 

Table  2  gives  correction  factors  to  be  ap- 
plied to  tables  of  safe  loads  on  wooden 
beams.  These  factors,  being  based  solely 
on  biP,  may  be  used  regardless  of  allowable 
unit  stress  or  factor  of  safety.  As  an 
illustration  of  the  use  of  the  table,  take 
the  case  of  a  2  x  8-in.  beam  with  a  10-ft. 
span.    From  a  table  at  hand  the  safe  load 


Table    1 — ActuaI, 

Sizes,   Sectional   Areas   and 

Section  Moduli  for  Commercial  Lumber 

Surfaced  One 

Side 

AND  One  Edge 

Nominal 
depth 
2     Sec.   Mod. .  . 

breadth 

8 
3.30 

10 
4.18 

'     2 

4 
1.60 

6 
2.48 

12 
.■>.06 

Size    

4  {  Area    

Sec.  Mod. .  . 

l%x3% 
5.89 
3.56 

3%x3% 

13.14 

7.94 

■2V.39 
12.32 

"2  v.  6  4 
16.70 

'  '3  V.  8  9 
21.08 

'  '42'. i 4 

25.46 

.     fSize    

6     Area    

Sec.  Mod. .  . 

1%^X5% 
8.57 

3%x5% 
20.39 
19.12 

5%x5% 
31.64 
29.66 

'  '44'. 5 6 
42.70 

'  56.66 
53.72 

'  67.56 
64.74 

fSize   

8     Area    

Sec.  Mod... 

l%x7Mi 
12.19 
15.24 

^^7V4^ 
35.12 

44.56 
57.56 

1%  x7% 
60.06 

77.58 

■  7  5.  .5  6 
97.6 

■  Vi.oe 

117.6 

f  Size    

10     Area     

Sec.  Mod. . . 

l?Ax9% 
15.44 
24.44 

55.97 

5%x9?4 
56.06 
91.10 

121.8 

9%x9% 
95.06 
154.5 

V1V.6 ' 
186.2 

f  Size    

12      Area     

(  Sec.  Mod. .  . 

1%  xll% 
18.89 
35.80 

3%xll% 
42.14 
81.65 

5%xll% 
67.56 
132.3 

7%  xll% 
91.06 
178.3 

9%xll% 
114.6 
224.3 

11%  xll% 
138.1 
270.4 
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on  this  beam  is  shown  to  be  1706  lb.  From 
Table  2  the  correction  factor  to  be  applied 
for  a  2  X  8  is  0.714.  Applying  this  to  1706 
gives  1218  lb. — nearly  500  lb.  less  than 
shown  for  the  nominal  size. 

Change  in  Deflection 

If  the  factors  in  Table  2  have  been  ap- 
plied, the  change  in  deflection  from  that 
computed  for  the  nominal  sizes  will  be  al- 
most negligible,  except  in  cases  where  the 
depth  of  the  beam  is  less  than  the  breadth, 
which  is  seldom  true.  Moreover,  as  the 
modulus  of  elasticity,  which  enters  into  the 
computation  for  deflection,  is  very  in- 
definite for  wood,  these  corrections  may  be 
omitted. 

From  the  above  tables,  which  are  based 
on  material  surfaced  on  one  side  and  one 
edge  only,  it  will  be  seen  that  the  influ- 
ence of  the  scant  dimensions  on  safe  loads 
varies  from  59.8  per  cent  to  93.9  per  cent. 
Similar  variations  will  be  found  in  the  case 
of  columns.  For  instance,  a  4  x  4-in.  col- 
umn 10  ft.  long,  computed  by  Rankine's 
formula,  gives  but  70  per  cent  of  the 
strength  of  a  full-sized  column  of  the  same 
dimensions. 

It  may  seem  that  the  application  of  these 
factors  is  an  unnecessary  refinement.  This 
is  true,  possibly,  in  the  case  of  the  larger 
sizes,  where  the  correction  factor  is  more 
than  0.9,  but  is  certainly  not  true  for  the 
smaller  sizes.  Even  though  the  strength 
of  timber  is  variable,  it  seems  reasonable 
in  safe  and  economical  designing  to  apply 
the  factors  given,  especially  when  the  loads 
for  nominal-sized  timbers  are  from  10  to 
50  per  cent  in  excess  of  the  loads  safely 
carried  by  actual-sized  timbers. 


plug  is  accurately  set  and  the  elevation  re- 
corded, .so  that  both  line  and  grade  are 
available. 

The  method  of  building  the  cover  into  the 
pavement,  so  as  to  make  it  entirely  inde- 
pendent of  the  monument,  is  shown  in  the 
accompanying   drawing.     The   monuments 
.cost  about  $35  each. 


Offset  Street  Monuments  10  Feet 
from  Intersections 

STREET  MONUMENTS  in  El  Paso, 
Tex.,  are  placed  10  ft.  north  and  east 
from  the  street  intersection,  thus  making 
them  accessible  and  still  out  of  the  way  of 
street-car  traffic.  The  monument  consists 
of  a  concrete  post  3  ft.  deep,  12  in.  In  diam- 
eter at  the  base  and  9  in.  at  the  top,  set  in 
a  hole  dug  with  a  post-hole  auger.  A  1-in. 
galvanized  iron  pipe  set  in  the  center  of  the 
concrete  carries  a  brass  plug  at  the  upper 
end.  The  pipe  also  acts  to  reinforce  the 
concrete.     The  center  of  the  cross  on  the 
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FRAME    AND    COVER   ARE    INDEPENDENT    OF 
MONUMENT 


Competitive  Examination 

Should  Govern  Highway 

Appointments 

L.    W.    Page    Would    Eliminate    Politics    from 

Road  Work  and  Save  $50,000,000  Which  Is 

Now  Wasted  Annually 

ASSERTING  that  $50,000,000  is  wasted 
annually  in  road-building  and  mainte- 
nance by  incompetent  officials,  and  that 
there  are,  in  the  whole  United  States  to- 
day, only  150,000  miles  of  really  first-class 
public  highways,  Logan  Waller  Page,  di- 
rector of  the  U.  S.  Office  of  Public  Roads 
and  Rural  Engineering,  in  an  address  be- 
fore the  American  Association  for  the  Ad- 
vancement of  Science,  forcefully  denounced 
the  practice  of  making  political  expediency 
the  basis  of  appointment  to  positions,  and 
urged  control  of  state  highway  departments 
by  non-partisan,  non-paid  commissions  of 
laymen  selecting  technical  officers  only  af- 
ter their  fitness  has  been  demonstrated  by 
competitive  examinations. 

$50,000,000  Wasted  Annually 

"The  day  for  road  administration  under 
men  holding  office  solely  upon  their  merit 
has  arrived,"  said  Mr.  Page.  "We  do  not 
want  men  chosen  because  of  their  value 
as  political  workers,  but  men  noted  for 
their  constructive  gifts  and  proved  engi- 
neering ability.  What  difference  does  it 
make  to  the  farmer  hauling  his  crops  to 
market,  or  to  the  merchant  transporting 
his  merchandise  home,  or  to  the  traveler 
journeying  from  place  to  place,  whether  the 
road  was  built  and  is  maintained  by  a 
Democrat  or  a  Republican  or  a  Progress- 
ive? The  road  is  the  thing.  Yet,  speak- 
ing generally  and  of  the  country  at  large, 
road  construction  and  road  maintenance 
have  been  largely  committed  to  more  or  less 
desirable  political  workers  with  the  result 
that  not  less  than  $50,000,000  is  wasted 
annually  by  the  carelessness  and  in- 
competence of  the  men  charged  with  the 
supervision  and  administration  of  the  pub- 
lic highways  of  the  country.  It  is  not  so 
much  the  fault  of  the  road  officials  them- 
selves— they  want  the  money  wasted  upon 
them  in  the  way  of  salary,  and  need  it— 
but  of  the  political  system  which  makes 
their  selection  possible.  Before  there  can 
be  any  substantial  improvement  in  the  char- 
acter and  efficiency  of  the  men  the  system 
must  be  destroyed." 

"There  are  in  the  United  States  3000 
counties  and  approximately  100,000  local 
road  officials,  supervisors  who  do  not 
know  how  to  supervise,  overseers  who 
lack  both  the  technical  knowledge  and  ad- 
ministrative ability  to  oversee,  insuffi- 
ciently paid  for  competent  work  but  over- 
paid at  any  price  for  what  they  can  do, 
and  who  are  elected  by  the  people  because 
they  are  'good  fellows.'  They  are  hard 
workers  in  party  affairs,  and  they  must 
have  'recognition,'  bother  the  roads  and  the 
purposes  for  which  they  are  opened.  Time 
was  not  so  very  long  ago  when  in  some  of 
the    states    superintendents    of    education. 


who  signed  their  names  with  a  cross  mark, 
were  not  infrequently  selected,  because  they 
had  been  'good  soldiers'  and  needed  the  sal- 
ary. If  the  public  roads  of  the  country  are 
to  be  accepted  as  proof  of  the  fitness  of 
the  road  officers  they  are  condemned  by 
their  work." 

Changes  in  Office  Caused  by  Politics 

The  whole  business  has  been  running  at 
loose  ends,  according  to  Mr.  Page.  What 
should  have  been  everybody's  business  has 
been  nobody's  business.  There  has  been 
no  continuity  of  effort,  no  organization  of 
the  working  units,  no  general  planning  in 
the  public  interest,  no  seat  of  authority,  no 
care  in  administration.  Changes  in  the  po- 
litical control  of  states  and  counties  and 
districts  are  followed  by  changes  in  the  po- 
litical complexion  of  road  officials,  without 
regard  to  the  competency  of  the  new  men 
selected  for  this  work  or  the  efficiency  and 
experience  of  the  men  displaced  to  make  a 
political  holiday.  Within  the  last  ten  years 
arbitrary  changes  on  political  grounds  have 
been  made  in  the  control  of  the  engineer- 
ing work  in  the  state  highway  departments 
of  Arizona,  Connecticut,  Delaware,  Maine, 
Michigan,  Maryland,  Missouri,  New  Hamp- 
shire, New  Jersey,  New  York,  Pennsyl- 
vania, Washington  and  West  Virginia.  In 
the  last  fifteen  years  nine  changes  have 
been  made  in  the  control  of  the  highway 
department  of  New  York,  and  the  most  of 
these  changes  have  been  made  on  partisan 
political  grounds.  Doubtless  some  of  the 
changes  have  been  justified  because  of  the 
inefficiency  or  other  unfitness  of  the  men 
holding  office;  but  in  the  main  the  highway 
departments  have  been  regarded  as  offering 
convenient  refuges  for  "deserving"  workers 
in  whatever  party  happens  to  be  on  top. 

Competitive  Examination  Urged 

The  building  of  public  roads  ought  to  be 
a  purely  business  enterprise,  managed  on 
strictly  business  principles.  The  men 
charged  with  the  work  should  be  selected 
solely  on  the  ground  of  merit.  As  the  most 
effective  way  of  protecting  the  state  high- 
way departments  from  the  destructive  in- 
fluence of  partisan  politics  Mr.  Page 
suggests  that  each  department  be  placed 
under  the  control  of  a  non-partisan,  unpaid 
commission,  partly  ex-officio  and  partly  ap- 
pointed, and  representative  of  the  educa- 
tion and  scientific  institutions  of  the  re- 
spective states,  the  appointed  members  of 
the  commissions  to  be  selected  exclusively 
from  laymen  of  approved  fitness  for  the 
work  in  hand.  He  would  entrust  to  these 
commissions  the  selection  of  the  chief  tech- 
nical road  officers,  their  selection  to  be  made 
wholly  on  the  ground  of  qualifications  as 
proved  by  competitive  examination,  just  as 
the  officers  of  the  Government  at  Washing- 
ton are  selected  for  their  fitness.  He  wcvt'.J 
take  the  roads  of  the  country  out  of  politics, 
the  bane  of  all  well-directed  and  successful 
administration  of  the  most  important  serv- 
ice. He  would  not  interfere  with  the 
initiative  and  voice  of  the  counties  in  the 
management  of  their  local  affairs  further 
than  to  require  that  the  men  selected  to 
direct  the  country  road  work  should  be 
chosen  only  after  passing  such  examination 
as  the  state  highway  departments,  acting 
in  co-operation  with  the  civil  service  de- 
partment of  the  state,  might  require.  The 
intelligent  application  of  the  merit  system 
in  securing  skilled  supervision  in  road 
work  is  the  only  promising  method  of  elim- 
inating politics  from  road"  administration. 
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Sea  Walls  of  Various  Designs 
Discussed  and  Compared 

Success  or  Failure  of  Many  Types  Have  Shown 

Curved  Faces  and  Long  Toes  to  Be  Among 

the  Essential  Features 

SEA  WALLS  and  groins  are  in  general 
mutually  supplementary  in  the  protec- 
tion of  sandy  seashores,  as  was  pointed  out 
by  Leeds  &  Barnard,  engineers,  of  Los 
Angeles,  in  their  report  on  the  problem  at 
Venice,  Cal.,  which  was  abstracted  in  the 
Engineering  Record  of  Jan.  8,  page  51. 
Some  of  the  latest  developments  in  groin 
work  along  the  coast  of  Holland  were  de- 
scribed in  last  week's  issue,  page  118.  A 
discussion  of  various  types  of  sea  walls 
built  at  various  times  and  places,  mainly 
along  the  English  coast,  was  included  in  the 
Leeds  &  Barnard  report,  and  is  here  pre- 
sented. The  last  drawing  is  that  of  the 
wall  proposed  at  Venice,  and  the  discus- 
sion by  the  authors  as  it  appeared  in  the 


Clacton  (Old  Wa^O.— This  was  built 
about  1880-2.  It  was  founded  in  London 
clay.  The  cutting  eflfect  of  the  waves  was 
largely  due  to  three  high  concrete  groins, 
so  great  that  the  groins  had  to  be  removed 
and  an  apron  added  to  stop  the  scour  and 
prevent  overturning  of  the  wall. 

Clacton  (Neiv  Wall) . — As  a  result  of  the 
experience  with  the  old  wall  this  wall  has  an 
apron  added,  and  a  slightly  flatter  slope. 
Cost  about  $30.50  per  linear  foot. 

Bridlington  -  Beaconsfield.  —  This  was 
built  in  1888.  It  is  stone  faced  with  con- 
crete backing.  Cost  approximately  $49 
per  linear  foot. 

Bridlingtonr-Alexandra. — This  was  built 
in  1879  at  a  cost  of  approximately  $27.75 
per  linear  foot. 

Blackpool  (1). — This  consists  of  a  wall 
proper  with  an  elaborately  protected  slope 
in  front.  The  slope  protection  is  at  an  in- 
clination of  2:1,  and  has  a  tendency  to 
encourage  scour.  It  has  had  to  be  extended 
as  the  beach  lowered.     Three  quarters  of  a 


wall  of  the  random  rock  type  used  to  pro- 
tect the  properties  and  driveway  along  the 
ocean  front.  It  protects  a  light  concrete 
wall  in  its  rear,  which  in  turn  retains  the 
roadway  along  the  beach.  It  is  a  good  ex- 
ample of  a  flexible,  permanent  and  substan- 
tial type  of  protection,  and  occupies  no 
great  amount  of  beach  space.  If  any  set- 
tlement occurs  due  to  an  unusually  hard 
storm,  a  little  more  stone  can  be  added  on 
top  and  the  wall  is  stronger  and  better  than 
before,  and  no  labor  or  material  will  have 
been  wasted.  Concrete  slab  steps  can  be 
cast  for  access  to  the  beach,  and  absolute 
protection  to  property  is  assured. 

Wall  Proposed  at  Venice,  California 

The  proposed  concrete  wall  at  Venice  em- 
bodies the  best  principles  of  sea-wall  de- 
sign. It  has  an  elliptically  curved  face, 
which  is  the  natural  form  of  the  wave,  and 
is  therefore  best  suited  to  changing  the 
motion  of  the  water  from  horizontal  to 
vertical.     At  the  bottom  the  curve  is  tan- 


5ANTA 

Blackpool  ('i'j  Blackpool  ^jj  Blackpool  ^4j  Scheveningen  Barbara 

MANY    TYPES    OF    SEA    WALL    HAVE    BEEN    TRIED,    ESPECIALLY  ALONG  THE  SOUTH  AND  EAST  COASTS  OF  ENGLAND 


Venice 
(Proposed) 


abstract  published  Jan.  8  is  here  repeated 
for  convenience. 

Examples  of  Sea  Walls 

Of  sea  walls  there  are  many  different 
types,  and  the  accompanying  cross-sections 
show  a  number  of  the  more  important  ones. 
A  brief  description  of  each  follows.  It  is 
to  be  remembered  that  the  costs  as  given 
represent  work  done  under  conditions  very 
dissimilar  to  those  prevailing  in  this  local- 
ity at  the  present  time.  Such  walls  if  con- 
structed here  would  cost  a  very  much 
greater  amount. 

Hove  Sea  Wall. — Built  in  1884,  of  con- 
crete, faced  with  4-in.  flints.  Within  a 
year  after  construction  the  sea  scoured  out 
the  beach  7  or  8  ft.,  to  within  10  in.  of  the 
bottom  of  the  wall,  necessitating  the  driv- 
ing of  sheet  piling.  This  is  a  good  illus- 
tration of  the  scour  which  usually  occurs 
in  front  of  a  nearly  vertical  wall.  Cost  un- 
known. Groins  were  later  constructed  in 
this  instance  and  have  since  maintained  the 
beach  in  front  of  the  wall. 

Scarborough. — The  section  not  cross- 
hatched  was  built  in  1886-90.  It  was  set  2 
ft.  in  hard  shale.  It  was  subject  to  heavy 
wave  action  which  soon  after  completion 
scoured  out  the  beach  and  cut  out  the  shale 
in  places  to  a  depth  of  3  ft.  The  apron 
shown  cross-hatched  was  added  in  1891. 
This  apron  consists  of  pitched  stones  on  a 
layer  of  concrete.  The  cost,  including 
backfilling  but  not  the  added  apron,  was 
approximately  $26  per  linear  foot. 


mile  of  this  protection,  including  a  prome- 
nade, cost  $575,000,  or  $145  per  linear  foot. 

Blackpool  (2)  and  (3). — These  walls 
have  been  built  very  recently  and  repre- 
sent probably  the  result  of  previous  experi- 
ence. The  massive  construction,  curved 
face  to  receive  and  reflect  the  waves,  pro- 
tected surface  in  the  rear  of  the  wall  and 
protective  sheet  piling  at  the  toe  are  all  to 
be  noted. 

Blackpool  (4). — -This  wall  is  the  last  one 
constructed  and  shows  the  retaining-wall 
section  with  long  sloping  rock-faced  apron. 
The  total  cost  of  1200  ft.  of  the  latter  type, 
and  8352  ft.  of  types  (2)  and  (3)  was 
$1,850,000.  This  gives  an  apparent  cost  of 
approximately  $190  per  linear  foot. 

Scheveningen. — This  is  another  combi- 
nation of  sea  wall  and  slope  protection.  It 
was  built  about  1896-97.  It  is  of  concrete, 
faced  with  basalt  blocks.  Cost  approxi- 
mately $60.20  per  linear  foot. 

Santa  Barbara. — Built  in  1915.  This 
wall  has  not  been  in  long  enough  use  to 
have  been  subjected  to  any  very  severe  test. 
This  is  a  much  lighter  type  of  wall  than 
the.  foreign  walls  described  above,  but  is 
not  exposed  to  such  severe  wave  action.  It 
is  designed  as  a  reinforced  structure  and 
not  as  one  having  a  gravity  section.  The 
design  embodies  a  number  of  correct  prin- 
ciples, and  presumably  the  size  and  weight 
of  the  wall  are  designed  in  accordance  with 
the  exposure,  beach  conditions,  etc.  Its 
cost  was  about  $35  per  linear  foot. 

Coronado. — This    [not   shownl    is   a   sea 


gent  to  the  slope  of  the  beach.  It  there- 
fore guides  the  wave  from  the  beach  to 
the  wall  and  vice  versa  with  the  least  pos- 
sible disturbance. 

Above  the  curve  the  wall  slopes  slightly 
backward,  but  has  a  slight  coping  at  the 
top,"  just  sufficient  to  prevent  the  wave  being 
thrown  upon  the  promenade  back  of  the 
wall.  This  coping  is  carefully  designed  to 
turn  the  wave  so  that  it  shall  fall  on  the 
apron,  rather  than  on  the  beach  in  front 
of  the  wall.  Scour  of  the  beach  at  the  toe 
of  the  wall  will  therefore  be  eliminated. 
To  prevent  undermining  of  the  wall  by  a 
lowering  of  the  beach  in  any  exceptional 
storm,  the  sheet  piling  necessary  during 
construction  will  be  cut  off  at  the  toe  and 
left  in  place. 

The  mass  of  the  concrete  is  so  distrib- 
uted as  to  place  the  greatest  resistance 
where  the  waves  will  strike  with  the  great- 
est violence.  It  also  offers  the  maximum 
resistance  to  the  sand  pressure  from  the 
back.  Under  present  conditions  such  a  wall 
should  cost  about  $50  per  linear  foot. 


Maintenance  of  a  Concrete  Road  on 
Superior  Boulevard  carrying  the  heaviest 
trafllic  between  Minneapolis  and  Lake  Min- 
netonka  cost  $9.32  per  mile  last  year.  The 
original  cost  of  the  4.8-mile  stretch  was 
$68,062.  On  the  same  road  are  3.8  miles 
of  macadam  one  year  older  than  the  con- 
crete. It  cost  for  maintenance  $280  per 
mile  per  year,  and  $50,000  total  to  build. 
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Hydraulic  Ejectors  for  Grit  Removal  Merit  Trial 
in  Sewer  Maintenance 

Tests  Needed  to  Demonstrate  Further  Possibilities  of  Catch- 
Basin  Cleaning  by  New  Method  Adopted  in  City  of  Seattle 

By  JOHN  H.  GREGORY 
Consulting  Engineer  and  Sanitary  Expert,  New  York  City 


HYDRAULIC  ejectors  for  cleaning  sewer 
catch-basins  at  Seattle,  Wash.,  de- 
scribed by  A.  W.  Howard,  of  the  city  en- 
gineer's office,  in  the  Engineering  Record 
of  Dec.  4,  1915,  page  690,  are  well  worth 
careful  study  by  engineers  in  charge  of  the 
maintenance  of  sewer  systems  where  grit 
must  be  removed  from  catch-basins  or  other 
devices  serving  the  same  purpose.  The 
hydraulic  ejector  for  raising  and  trans- 
porting sand  has  been  used  for  a  good 
many  years,  but  Seattle  is  one  of  the  first, 
if  not  the  first,  city  to  employ  a  hydraulic 
ejector  for  removing  grit  in  connection 
with  the  maintenance  of  a  sewerage  sys- 
tem, although  the  idea  of  using  an  ejector 
for  this  purpose  is  not  new.  To  the 
writer's  personal  knowledge  it  received 
serious  consideration  at  least  twice,  once  in 
Columbus,  Ohio,  in  1908,  and  again  on  the 
Passaic  Valley  sewerage  project  in  New 
Jersey  in  1909. 

Ejectors  Considered  at  Columbus 

In  Columbus  a  large  part  of  the  city  is 
sewered  on  the  combined  system,  the  dry 
weather  flow  being  intercepted  and  dis- 
charged into  an  intercepting  sewer  which 
leads  to  a  pumping  station  from  which  the 
sewage  is  pumped  to  the  disposal  works  for 
treatment.  The  intercepting  sewer,  in  a 
number  of  stretches,  has  quite  flat  grades 
with  resulting  low  velocities,  in  several 
places  the  velocity  being  less  than  2  ft.  per 
second,  while  in  one  stretch  the  velocity  is 
as  low  as  1.72  ft.  per  second.  Trouble  has 
been  experienced  a  number  of  times  from 
the  deposit  of  grit  in  this  sewer,  and  the 
removal  of  the  grit  has  been  expensive. 
This  condition  of  affairs  came  to  the  atten- 
tion of  the  writer  while  he  was  in  charge  of 
the  design  and  construction  of  the  sewage 
disposal  works  at  Columbus,  and  he  gave 


serious  consideration  to  the  construction  of 
catch-basins  and  sand-catchers  at  the  junc- 
tion of  certain  of  the  lateral  combined 
sewers  with  the  intercepting  sewer  for  the 
purpose  of  preventing  a  part,  at  least,  of 
the  grit  from  entering  the  intercepting 
sewer.  The  construction  of  these  proposed 
sand-catchers  was  referred  to  by  Julian 
Griggs,  former  city  engineer  of  Columbus, 
and  also  by  the  writer,  in  the  discussion  of 
a  paper  descriptive  of  the  Columbus  sewage 
works.  {Transactions,  Am.  Soc.  C.  E.,  Vol. 
67,  pages  206-437,  "The  Improved  Water 
and  Sewage  Works  of  Columbus,  Ohio,"  by 
John  H.  Gregory.) 

Although  no  mention  was  made  in  the 
writer's  discussion  of  any  method  of  re- 
moving grit  from  these  sand-catchers,  he 
had  in  mind,  from  a  wide  experience  with 
the  handling  of  sand  by  hydraulic  ejectors, 
the  use  of  an  ejector,  the  principle  of 
which,  if  not  the  detail,  was  the  same  as 
that  in  use  in  Seattle.  Unfortunately, 
funds  were  tied  up  until  the  completion  of 
certain  contracts,  and  it  was  not  until  the 
sewage  disposal  works  were  nearly  com- 
pleted that  funds  were  in  sight  to  make  a 
start  on  the  carrying  out  of  this  work. 
Realizing  that  this  work  should  be  done, 
and  also  that  the  writer's  connection  with 
the  city  would  shortly  come  to  an  end,  he 
made  the  recommendation  that  one  of  his 
assistants  be  retained  to  design  these  con- 
nections and  supervise  their  construction, 
but  no  action  was  taken  on  this  recom- 
mendation. 

Passaic  Valley  Plans 

In  the  following  year,  1909,  while  resi- 
dent engineer  of  the  Passaic  Valley  sewer- 
age project,  the  writer  again  gave  consid- 
eration to  the  use  of  the  hydraulic  ejector 
for    removing    grit   from   proposed    sand- 


FIG.    1— IN    FRANKFORT,    GilRMANY,    SPECIALLY    DESIGNED  WAGONS  ARE  USED  IN  THE  WORK  OF 

CLEANING  CATCH-BASINS 


FIG.     2 — CRANE     RAISING     CATCH-BASIN      BUCKET 
FILLED    WITH    GRIT 

catchers  or  catch-basins  which  were  to  be 
so  located  as  to  prevent  the  heavier  grit, 
which  would  come  from  certain  lateral  com- 
bined sewers,  from  entering  the  Passaic 
Valley  sewer.  The  writer  proceeded  a  lit- 
tle further  with  the  idea  this  time,  and  he 
had  made,  before  severing  his  connection 
with  this  work  in  1910,  quite  a  number  of 
studies  and  detail  designs  of  intercepting 
connections  in  which  a  sand-catcher  for  re- 
moving grit  was  included,  the  grit  to  be 
removed  by  a  hydraulic  ejector.  And  he 
even  went  so  far,  personally,  as  to  make 
some  rough  tentative  sketches  of  a  specially 
designed  motor-operated  wagon  or  truck 
adapted  for  use  with  such  an  ejector. 

Ejector  Tests  Needed 

The  writer  does  not  wish,  for  a  moment, 
to  convey  the  idea  that  the  hydraulic  ejector 
will,  by  any  means,  solve  all  of  the  troubles 
and  annoyances  encountered  in  removing 
grit  in  the  maintenance  of  a  sewerage  sys- 
tem, and  he  realizes  full  well  that  the 
ejector  has  its  limitations,  but  in  his 
opinion  the  idea  of  using  such  an  ejector 
has  enough  merit  to  warrant,  in  large 
cities,  the  expenditure  of  sufficient  funds  to 
determine,  on  a  practical  scale,  the  relative 
advantages  and  disadvantages  of  the  ejector 
for  removing  grit  from  sewer  catch-basins. 

Where  grit  is  retained  in  what  are  now 
generally  termed  grit  chambers,  it  is  ques- 
tionable how  far  the  ejector  could  be  used 
to  advantage,  especially  in  large  grit  cham- 
bers. But  where  it  is  desired  to  keep  grit 
out  of  sewers  which,  perforce,  have  been  or 
must  be  laid  on  relatively  flat  grades,  the 
construction  of  sand-catchers  at  suitable 
points,  and  the  removal  of  the  grit  there- 
from by  hydraulic  ejectors,  may  be  of  ma- 
terial assistance  in  helping  to  keep  the 
sewers  free  from  objectionable  deposits  and 
thereby  to  reduce  the  cost  of  maintenance. 

No  hard  and  fast  rules  can  be  laid  down 
as  to  whether  the  best  results  would  be  ob- 
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tained  with  a  stationary  or  portable  ejector, 
as  local  conditions  would  generally  be  a 
controlling  factor  in  deciding  which  type 
to  use.  The  hydraulic  ejector  might  be  of 
much  service  in  removing  grit  from  catch- 
basins  which  are  so  commonly  built  for 
storm  water  to  pass  through  before  enter- 
ing the  sewers,  and  here  again  the  feasi- 
bility of  removing  grit  by  this  means  is 
well  worth  trying  out  on  a  practical  scale. 
Such  an  investigation  should,  however,  be 
carried  on  under  the  direction  of  one  who 
will  appreciate  in  advance  that  troubles 
with  the  ejector  are  sure  to  be  encountered 
sooner  or  later,  and  that  much  patience  may 
be  needed  in  order  to  overcome  them. 

Danger  of  Clogging 

It  is  well  known  that  nearly  everything 
under  the  sun  is  either  thrown,  or  in  some 
other  way  gets,  into  the  streets  and  that 
much  of  such  matter  is  washed  into  the 
catch-basins,  where  a  portion  of  it  is  re- 
tained. Not  all  of  the  material  retained  in 
the  catch-basins  can  be  handled  by  a 
hydraulic  ejector,  and  it  is  fairly  safe  to 
predict  that  clogging  of  the  ejector  would, 
at  times,  take  place.  Whether  the  clogging 
would  occur  frequently  enough  to  cause  this 
method  of  removing  grit  to  be  more  of  a 
nuisance  than  a  convenience  can  only  be 
detennined  from  actual  experience.  It  is, 
however,  possible  that  the  ejector  could  be 
used  to  advantage  in  cleaning  out  a  part 
of  the  material  only  from  the  catch-basins, 
as  grit,  sand,  etc.,  thereby  reducing  the 
amount  to  be  removed  by  other  means. 

The  character  of  the  pavements  would 
have  a  direct  bearing  on  the  nature  of  the 
material  retained  in  the  catch-basins. 
Thus,  in  one  locality,  the  streets  may  be 
well  paved,  in  which  case  perhaps  but  rela- 
tively little  grit  would  find  its  way  into 
the  catch-basins,  while  in  another  locality 
there  may  be  many  unimproved  or  macadam 
streets,  in  which  case  the  catch-basins 
would  be  likely  to  receive  a  considerable 
amount  of  grit.  Again,  the  material  which 
had  accumulated  in  the  catch-basins  in  one 
locality  might  be  so  light  that  when  re- 
moved by  an  ejector  and  brought  into  sus- 
pension in  water  it  would  not  readily  settle 
out  in  passing  through  either  a  movable  or 
stationary  tank  especially  built  for  the  pur- 
pose of  retaining  such  material. 

The  problem  of  cleaning  catch-basins  by 
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FIG.  3 — TRAPPED  CATCH-BASIN  WITH  DEEP 
HANGING    BUCKET 


means  of  a  hydraulic  ejector  would  not  be 
fully  solved  with  simply  the  removal  of 
the  material  from  the  catch-basins.  There 
still  remains  to  be  handled  the  mixture  of 
water  and  material  as  discharged  by  the 
ejector.  If  the  catch-basin  material  is 
heavy  grit  or  sand,  it  would  readily  settle 
out  in  passing  through  a  tank  in  which  the 
velocity  would  be  materially  checked. 
Such  a  tank  could,  to  advantage,  be 
mounted  on  a  specially  designed  motor 
truck,  the  truck  to  serve  a  double  purpose, 
first,  of  providing  means  for  the  settling 
out  of  the  material  ejected  from  the  catch- 
basins  ;  and,  second,  of  providing  means  for 
transporting  this  material  to  the  point  of 
disposal.  The  dirty  overflow  water  from 
the  tank,  depending  on  local  conditions,  as 
on  the  grade  of  the  gutter  and  on  the  order 
in  which  the  catch-basins  were  cleaned, 
might  be  either  discharged  into  the  gutter, 
from  which  it  would  find  its  way  to  the 
sewer,  or  piped  direct  into  the  sewer. 

Tank  Truck  an  Accessory 

The  idea  which  the  writer  has  had  of  a 
specially  designed  truck  seems  to  coincide, 
in  certain  particulars  at  least,  with  the  pro- 
posed wagon  which  Mr.  Howard  has 
planned  to  use  in  Seattle.  For  catch-basin 
service,  however,  the  writer  would  go 
further  than  simply  providing  a  truck  with 
a  tank  for  the  settling  out  and  transporta- 
tion of  the  heavy  material.  The  truck 
could,  to  advantage,  be  fitted  up  so  as  to 
carry  an  ejector  which  could  be  lowered, 
direct  from  the  truck,  down  into  the  catch- 
basin,  and  also  so  as  to  carry  the  hose 
necessary  to  connect  the  ejector  with  the 
nearest  hydrant  and  to  carry  away  the  dirty 
overfiow  water,  if  it  was  not  found  satis- 
factory or  practicable  to  discharge  it  into 
the  gutter.  Means  could  also  be  provided 
for  rolling  up  the  hose  and  for  carrying 
such  tools  as  it  would  be  found  necessary 
to  use. 

It  might,  perhaps,  be  better  to  have  one 
truck,  an  ejector  truck,  fitted  up  especially 
for  handling  the  ejector  operations,  and 
other  trucks,  tank  trucks,  which  could  be 
provided  at  less  expense,  fitted  up  with 
tanks  for  the  settling  out  and  transporta- 
tion of  the  material.  One  specially  de- 
signed ejector  truck  could  then,  perhaps, 
keep  several  tank  trucks  busy  with  a  mini- 
mum loss  of  time.  That  specially  designed 
trucks  or  wagons  fitted  up  for  catch-basin 
cleaning  can  be  used  to  advantage  and  that 
economy  of  operation  will  thereby  result, 
has  been  shown  by  the  experience  in  sev- 
eral cities,  as  for  example  in  Pawtucket, 
R.  I.  (see  Engineering  Record  Jan.  24, 
1914,  page  111),  where  a  motor  truck  with 
an  orange-peel  bucket  and  boom  is  used  not 
only  for  cleaning  catch-basins  but  for  trans- 
porting the  material  removed  therefrom. 
It  is  obvious,  of  course,  that  the  truck  must 
be  designed  especially  for  the  class  of  work 
which  it  is  called  on  to  perform. 

Special  Wagon  Used  in  Germany 

One  of  the  best  of  these  specially  designed 
wagons  is  the  one  used  in  Frankfort,  Ger- 
many, which  the  writer  first  saw  there  sev- 
eral years  ago.  Two  views  of  one  of  these 
wagons  are  shown  in  Figs.  1  and  2.  The 
construction  and  operation  of  the  wagon 
will  be  readily  understood  from  an  exami- 
nation of  the  photographs,  especially  of 
Fig.  2,  which  shows  the  crane  raising  a 
catch-basin  bucket  filled  with  grit.  The 
bucket  is  raised  to  the  top  of  the  wagon 
where  it  is  set  upright  in  a  pivoted  tipping 


tray  which  may  be  seen  on  the  right-hand 
side  of  the  wagon.  The  tipping  tray  and 
the  bucket  are  then  turned  over  to  the  left, 
counter-clockwise,  the  bucket  discharging 
its  contents  into  the  wagon. 

Two  Types  of  Catch-Basins 

Two  types  of  catch-basins  are  in  use  on 
the  combined  sewers  and  storm  water 
drains  in  Frankfort.  The  first  type.  Fig. 
3,  is  trapped  and  has  a  deep-hanging  grit 
bucket;  the  other  type.  Fig.  4,  is  not 
trapped  and  the  grit  bucket  is  suspended  at 
the  top  of  the  catch-basin.  It  will  be 
noted  that  the  Frankfort  catch-basins  are 
much  smaller  than  those  ordinarily  built  in 
American  cities. 
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FIG.    4 UNTRAPPED    CATCH-BASIN    WITH    BUCKET 

NEAR   TOP 

It  should  not  be  inferred  that  the  use  of 
a  hydraulic  ejector  for  catch-basin  cleaning 
is  necessarily  the  best  method,  or  that  it  is 
applicable  under  all  conditions.  The 
method  has  sufficient  merit,  however,  to 
warrant  a  fair  trial  on  a  practical  scale, 
and  only  by  so  doing  can  its  advantages 
and  its  shortcomings  be  determined.  The 
writer  has  made  no  secret  of  his  views  on 
the  use  of  the  hydraulic  ejector  for  clean- 
ing catch-basins  and  sand-catchers,  as  he 
has  discussed  the  subject  with  various  en- 
gineers ever  since  he  first  proposed  to  use 
this  method  in  Columbus,  in  1908,  and  it  is 
a  source  of  much  satisfaction  that  other 
engineers,  acting  entirely  independently, 
have  had  sufficient  faith  in  the  method  to 
install  it  on  a  practical  scale  and  give  it  a 
fair  trial.  Too  much  credit  cannot  be 
given  the  engineers  of  Seattle  for  the  work 
they  have  done  in  furthering  the  use  of  the 
ejector. 

A  BiTHULiTHic  Pavement,  laid  with  soft 
stone,  in  Houston,  Tex.,  was  recently  re- 
surfaced. The  soft  material  had  begun  to 
break  out  and  some  attention  was  neces- 
sary. The  surface  was  thoroughly  cleaned 
and  cut  back  with  Texaco  asphalt  cement 
(60  penetration)  and  naphtha.  This  was 
squeegeed  on  and  left  for  about  two  hours 
until  the  naphtha  had  evaporated.  The  sur- 
face was  then  covered  with  a  coat  of  asphalt 
cement  and  i/i-in.  chats.  This  has,  the  city 
engineer  of  Houston,  E.  E.  Sands,  reports, 
proved  a  satisfactory  method  of  treatment. 
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STACKS    OF   SHELLS    BUILT   UP   WITH    CLOSE    ALIGNMENT  ON  CURVE  AT  BASIN    1 

Large  Volume  of  Concrete  Handled  in  Small 
Batches  at  Halifax  Ocean  Terminals 

Great  Accuracy  in  Casting  62-Ton  Blocks  Laid  Under  Water  on  Foundations 
Prepared    by    Diving    Bell — Unusual    Drilling    and    Dredging    Equipment 


THAT  submarine  foundation  walls  for 
piers  and  quays  can  be  built  up  in  open 
water  from  solid  rock  with  concrete  blocks, 
securing  first-class  results  in  both  grade 
and  alignment,  is  being  proved  by  the  con- 
tractors for  the  first  unit  of  the  ocean  ter- 
minals at  Halifax,  Nova  Scotia.  All  the  ex- 
pense of  cofferdams,  or  of  rows  of  pneu- 
matic caissons,  is  eliminated.  The  concrete 
is  cast  on  shore  in  plain  sight  or  is  placed 
under  water  in  most  favorable  circum- 
stances by  economical  methods.  The  rock 
excavation  is  being  done  cheaply  and  at  a 
rapid  rate. 

Unusual  Conditions 

But  the  foundation  walls  are  no  ordinary 
walls.  Most  of  the  blocks,  or  "shells,"  of 
which  they  are  built  weigh  upward  of  62 
tons  apiece.  And  the  submarine  excava- 
tion is  no  ordinary  rock  contract.  More 
than  300,000  yd.  of  solid  schist  must  be 
drilled,  blasted  and  dredged  to  a  depth  of 
45  ft.  below  low  tide  to  make  room  for  the 
land  side  of  the  pier,  quay  and  basin  now 
under  construction.  So  also  the  plant  as- 
sembled for  the  job  does  not  consist  alto- 
gether of  the  ordinary  construction  tools. 
It  includes  a  central  concrete  plant  capable 
of  mixing  more  than  1000  yd.  of  concrete 
in  twenty-four  hours,  and  of  mixing  it  in 
small  batches  that  can  be  dumped  into  the 
accurately-adjusted  shell  forms  without 
danger  of  displacing  them.  It  includes  a 
310-ton  tool  resembling  the  giant  shovels 
used  for  stripping  in  the  western  coal  fields, 
but  equipped  with  a  steel  boom  and  5-yd. 
orange-peel,  and  mounted  on  a  180-ft.  scow. 
It  includes  a  12y2-yd.  dipper  dredge,  two 
other  smaller  dredges  and  two  drill  scows 
capable  of  drilling  simultaneously  seven- 
teen holes.  These  last  are  equipped  to  load 
holes,  move  back  and  fire  the  shot,  and 
move  up  again  and  resume  drilling,  .without 
assistance  and  in  a  very  short  time.  The 
plant  includes  also  a  large  diving  bell  in 
use  for  placing  the  concrete  stools  or  ped- 
estals under  the  corners  of  each  stack  of 
shells,  which  make  it  possible  to  lay  them 
exactly  level.  A  derrick  barge  which  also 
mounts  boiler,  compressor  and  concrete 
plants,   attends   the   diving   bell.     Besides, 


a   floating  concrete   plant   has    been   made 
ready  for  special  work. 

On  shore  the  concrete  buckets  are 
handled  by  two  locomotives  and  low, 
standard-gage  flat  cars,  and  dumped  by  an 
Industrial  locomotive  crane.  Another  crane 
of  the  same  make,  of  150  tons  capacity, 
handles  and  places  the  huge  shells  at  any 
radius  up  to  33  ft.  In  addition  a  granite 
quarry  has  been  developed  at  Purcell's 
Cove,  down  the  harbor,  for  rubble  and  face 
stone.  A  fleet  of  barges  and  three  harbor 
tugs  are  used  both  to  transport  this  mate- 
rial and  to  bring  in  sand  and  gravel  from 
across  the  bay. 

How  Wall  Is  Placed 

The  principle  on  which  the  construction 
plan  is  based  consists  of  building  up  a  wall 
31  ft.  thick  of  the  shells  shovra  in  the  ac- 
companying illustrations.  The  wall  to  be 
completed  under  the  present  contract  will 
extend  around  the  site  of  pier  A,  basin  1, 
and  the  passenger  landing  quay.  The 
blocks  are  laid  on  top  of  each  other  by  the 
locomotive  crane  running  on  the  finished 
wall  after  the  excavation  has  been  com- 
pleted and  the  foundation  prepared  with 
the  diving  bell.  When  a  stack  has  been 
completed  all  the  holes  in  the  bottom  shell 
and  for  half  the  height  of  the  next-to-the- 
bottom  shell  are  filled  with  concrete  de- 
posited under  water.   The  rectangular  holes 


down  the  center  of  the  stack  and  across 
the  outer  face  are  then  concreted  solid, 
making  a  solid  face  on  the  water  side  with 
a  counterfort  at  the  center  of  every  stack. 
The  holes  with  round  ends  and  the  spaces 
between  stacks  are  then  backfilled  with 
rubble  and  dirt.  The  small  10-in.  holes 
are  then  grouted,  all  voids  in  the  horizontal 
planes  between  shells  being  filled.  In  some 
of  the  latter  holes  old  rails  are  hung  from 
top  to  bottom  to  help  bond  the  stack  to- 
gether. The  V-shaped  notches  at  each  cor- 
ner of  the  shells  fit  around  square  concrete 
posts,  which  are  placed  at  the  same  time 
as  the  shells,  and  form  a  guide  for  setting 
them,  as  well  as  keying  adjacent  stacks  to- 
gether. 

Part  of  the  quay  wall  and  the  outer  end 
of  the  pier  lie  in  water  60  ft.  deep.  Of 
course  no  excavation  for  the  basin  was  re- 
quired at  that  depth,  and  rather  than  spend 
money  to  step  off  the  bottom  and  build  a 
wall  of  additional  height  and  thickness, 
rubble  mounds  will  be  built  up  to  45  ft 
below  low  water,  allowed  to  settle  for  a 
year,  leveled  off  and  used  in  the  same  way 
as  the  rock  bottom  as  a  foundation  for  the 
wall. 

Behind  the  quay  and  inside  the  pier  a 
fill  will  be  placed,  of  material  dredged  from 
the  site  or  hauled  from  a  heavy  cut  on  the 
railroad  being  built  to  the  terminal.  This 
will  give  the  wall  a  heavy  backing  of  rip- 
rap. 

On  the  shelf  formed  by  stepping  back 
the  top  two  shells  of  each  stack  will  be 
built  a  face  wall  of  cut  granite,  backed  with 
a  heavy  section  of  concrete.  The  wall  will 
then  be  ready  for  final  filling,  which,  as 
will  be  remembered  from  the  article  on 
page  102  of  the  Engineering  Record  of  last 
week,  will  be  of  sand  and  gravel. 

Block  Casting  a  Critical  Factor 

How  to  build  such  a  wall  with  economy 
and  speed  was  the  problem  confronting  the 
contractor.  It  has  been  found  that  a  stack 
of  these  shells  44  ft.  high,  containing  322 
cu.  yd.  of  concrete,  could  be  set  in  less 
than  three  hours.  Granted  that  the  drill 
boats  and  dredges  could  keep  out  of  the 
way  with  the  general  excavation,  the  diving 
bell  could  prepare  the  foundation  for  a 
stack  in  about  forty-eight  hours.  This 
speed,  however,  might  be  increased  to  the 
preparing  of  foundations  for  three  stacks 
in  the  same  or  a  shorter  length  of  time, 
which,  it  is  estimated,  could  be  done  with 
a  new  diving  bell,  the  construction  of  which 
is  now  being  considered.  Should  the  pro- 
posed new  and  the  existing  bells  both  be 
used,  a  speed  of  three  stacks  a  day  could 
be  reached  by  one  crane.  With  the  present 
and  proposed   diving  bells  and  stacks  of 
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the  height  composing  the  bulk  of  the  work, 
1150  yd.  of  shells  could  be  set  per  day,  and 
1050  yd.  of  additional  concrete  placed  in  the 
pockets.  It  was  decided  to  build  a  con- 
crete plant  capable  of  at  least  maintaining 
the  rate  required  to  concrete  the  pockets, 
and  in  addition  to  cast  as  large  a  supply 
of  blocks  in  advance  as  possible,  to  guard 
against  delay  from  cold  weather,  shortage 
of  material,  or  breakdowns. 

As  it  was  necessary  to  let  the  blocks 
set  28  days  before  they  could  be  handled, 
a  yard  containing  upward  of  260  form 
platforms,  arranged  along  six  tracks,  was 
laid  out.  This  made  possible  a  continuous 
run  of  more  than  7500  yd.  without  the  ne- 
cessity of  moving  any  of  the  blocks.  In 
order  to  keep  up  the  work  at  this  rate. 


thirty-four  forms  were  provided  for  the 
shells  S-1,  of  which  2453  are  to  be  made. 
Forms  for  the  shells  S-4,  of  which  there  are 
462,  and  for  shells  S-2  and  S-3,  of  which 
there  are  264  each,  were  ordered  in  pro- 
portion. The  forms,  shown  in  the  accom- 
panying photographs,  were  of  Blaw  design. 
The  outside  forms  for  special  shells,  of 
which  there  were  few  to  be  cast,  were  made 
of  wood.  It  has  never  been  necessary  to 
cast  any  of  the  blocks  on  top  of  each  other 
with  building  paper  between,  as  was  at 
first  intended,  to  increase  the  capacity  of 
the  casting  yard.  This  system  would  have 
made  the  handling  of  the  forms  much  more 
expensive. 

When  possible  the  blocks  are  taken  direct 
from  the  molding  yard  and  placed  in  the 
wall.  It  is  necessary, 
however,  to  store  the 
surplus  blocks  forwin- 
ter  use  before  they 
are  placed,  for  which 
two  tracks  northeast 
of  the  casting  yard 
and  in  line  with  it  are 
provided.  Each  block 
is  stenciled  as  soon 
as  the  forms  are  re- 
moved  with   its  date, 


its  serial  number  in  the  order  cast,  and  its 
pattern  number.  Shells  of  the  same  pat- 
tern and  approximately  the  same  age  are 
stacked  on  top  of  each  other  three  or  four 
deep  in  the  storage  yard.  Already  about 
1200  of  the  3667  shells  needed  have  been 
cast,  which  gives  ample  margin  for  the 
winter's  setting  and  will  leave  something 
to  work  with  when  weather  conditions  per- 
mit the  resumption  of  open-air  casting. 

Form-Setting  Accurately  Done 

The  platforms  on  which  the  blocks  are 
cast  must  be  carefully  leveled  each  time 
the  forms  are  set.  THe  slightest  irregu- 
larity in  the  principal  dimensions  or 
"square"  of  the  blocks  would  make  laying 
difficult.  Holes  are  cut  in  the  platforms 
under  each  pocket  in  the  shells  for  which 
they  were  made  to  give  access  to  the  level- 
ing wedges.  The  steel  pocket-forms  are  as- 
sembled first  and  the  reinforcing  is  placed, 
after  which  the  outside  form  is  set  up,  the 
platform  is  leveled  and  the  forms  are  care- 
fully adjusted.  The  reinforcing  is  all 
handled  and  bent  in  a  special  shop  equipped 
with  circle  bending  rolls  and  hook  benders. 
Most  of  the  bars  are  %  in.  square  or  less. 
About  six  men  are  kept  busy  in  the  shop 
continuously. 


TOP  View 


Position  3 

Bell  ready  for  working, 
40  tons  on  cutting  edge 


POSITION  4 

Raising  bell  —  Buqyancy 
tank  emptied  first 


HALF  Section  on  Center  line  half  Side  View 

DIVING  BELL  HAS  BALLAST  TANK  DESIGNED  TO  FACILITATE  RAPID   MOVING  FROM    ONE   PAIR  OF  FOUNDATION    STOOLS    TO    NEXT 
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Small  board  platforms  fitted  over  the  top 
of  each  pocket  or  cell  of  the  forms  pro- 
vide a  platform  for  the  men  and  for  dump- 
ing the  concrete.  It  is  apparent  that  the 
impact  of  even  a  yard  of  concrete,  unless 
carefully  dumped,  would  throw  the  form 
out  of  level.  Therefore  V2-yd.  batches  were 
decided  on.  These  were  found  to  be  un- 
necessarily small,  and  this  winter  longer 
drums  are  to  be  placed  ip  the  four  Ransome 
mixers  at  the  central  plant  to  increase  their 
capacity  to  %-yd.  batches.  This  size  batch, 
also,  is  nearly  as  large  as  .the  under- water 
concrete  buckets  used  to  fill  the  cells  could 
be  designed  to  hold  without  danger  of  tip- 
ping and  wedging  when  being  raised. 

Central  Concrete  Plant 

The  concrete  plant,  thus,  instead  of  the 
2  or  2V2-yd.  mixers  usually  associated  with 
a    250,000-yd.    contract,    consists    of    four 
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small  units.  These  face  the  loading  track 
and  dump  directly  into  buckets  on  the  low 
flat  cars  used.  Over  them  are  the  storage 
bins,  loaded  from  the  screening  plant, 
which  is  fed  by  bucket  conveyors.  Sand 
and  gravel  are  handled  to  this  conveyor 
from  barges  or  storage  by  a  clamshell 
traveler  derrick.  The  material  received 
contains  many  large  stones,  which  are  re- 
turned to  jaw  crushers  from  the  screens  to 
be  broken  up.  It  was  feared  that  too  great 
an  excess  of  sand  would  be  found  in  the 
material,  and  an  additional  crusher  plant 
was  set  up  at  the  far  end  of  the  storage 
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pile  to  provide  crushed  rock  for  adjusting 
the  mix.  In  this  plant  the  rock  brought 
in  on  scows  is  dumped  by  derrick  into  the 
hoppers  feeding  the  crushers.  The  crushed 
rock  is  elevated  to  the  storage  pile,  and 
taken  to  the  concrete  plant  by  a  belt  con- 
veyor boxed  in  under  the  storage  pile.  The 
roof  of  the  tunnel  through  which  this  con- 
veyor runs  is  provided  at  intervals  with 
spouts  drawing  material  from  the  bottom 
of  the  pile. 

How  Concreting  Is  Done 

At  present  the  plant  is  being  run  days 
on  casting  blocks  and  nights  on  filling 
pockets  in  the  completed  stacks.  The  lat- 
ter work  is  done  with  two-bail,  single-line 
buckets,  which  dump  when  picked  by  the 
lower  bail.  The  double  doors  in  the  bot- 
tom of  these  buckets  are  held  shut  by  the 
upper  bail,  which  is  used  in  lowering  the 
load.  When  the  bucket  strikes  bottom  the 
hook  attached  to  this  bail  drops  loose,  and 
the  bucket  is  picked  up  by  a  chain  at  the 
end  of  the  hoisting  line  attached  to  the 
lower  bail.  The  buckets  have  vertical  wood 
strips  bolted  to  them  outside  to  prevent 
catching  on  the  concrete  shells. 

Diving  Bell  Prepares  Foundations 

It  has  been  brought  out  that  the  work  of 
preparing  the  foundations  for  the  shells  is 
another  important  factor  in  the  speed  of 
the  job.  The  diving  bell  now  being  used 
is  illustrated  in  the  accompanying  drawing. 
As  there  is  a  6-ft.  tide,  it  carries  from  20 
to  25  lb.  of  air  when  in  use.  To  float  it 
the  working  chamber  is  covered,  except  for 


the  cylindrical  well  in  which  the  shafts  are 
located,  by  a  wood  ballast  tank.  This  is 
emptied  by  forcing  the  water  out  with 
compressed  air,  and  by  pumping.  As  origi- 
nally planned  the  ballast  tank  was  to  be 
emptied  by  pumping,  and  the  pump  was 
supplied  with  only  one  suction.  This  made 
it  impossible  to  empty  the  tank  when  the 
bell  listed  in  the  opposite  direction  from 
the  side  on  which  this  suction  was  located. 
When  air  was  applied  an  outlet  was  pro- 
vided in  each  corner  and  each  one  was  con- 
trolled with  a  valve  so  that  the  pipe  at  the 
highest  point  could  be  closed,  forcing  the 
water  from  the  lowest  point.  The  ballast 
tank  for  the  new  bell,  if  made,  will  be  of 
steel  plate,  so  that  high-pressure  air  can 
be  used  to  empty  it.  This  is  not  possible 
with  the  present  bell,  as  the  high  pressure 
causes  the  timbers  of  the  ballast  tank  to 
give,  and  loosens  the  calking. 

When  the  bell  is  in  use  the  central  well  is 
also  pumped  full,  sometimes  above  water 
level  to  help  hold  it  down.  As  the  bottom 
is  rock,  and  the  cutting  edge  of  the  bell 
can  easily  be  mudded  up,  little  air  is 
needed.  It  is  thought  that  the  400-ft.  com- 
pressor now  installed  would  easily  take 
care  of  a  larger  bell.  The  main  problem 
with  the  new  one,  which  would  cover  six 
foundation  stools  or  pedestals  at  one  set- 
ting, would  be  to  dispose  of  muck  in  clean- 
ing up  the  bottom  after  the  pedestals  were 
concreted.  It  is  thought  that  this  could  be 
solved  by  locking  the  muck  out  through  the 
sides  of  the  bell  at  several  points  in  hori- 
zontal pipe  locks. 

For  several  points  where  the  rock  lies 
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too  deep  to  build  on  directly,  but  not  deep 
enough  to  require  a  rubble  mound,  mass 
concrete  will  be  used  up  to  45  ft.  below 
low  water.  This  will  be  placed  in  an  un- 
usual way,  as  it  is  not  expected  that  the 
diving  bell  will  have  to  be  used  to  go  over 
the  work  and  level  it.  It  is  for  this  work 
that  the  floating  mixing  plant  will  be  used. 
A  cofferdam  120  ft.  long  of  64-ft.  steel 
sheeting  is  set  around  a  section  including 
the  foundations  for  five  stacks.  Concrete 
is  then  deposited  under  water  to  bring  the 
bottom  within  6  or  8  in.  of  the  grade  of  the 
bottom  shell.  When  this  has  set  sufficiently 
to  resist  displacement,  the  laitance  and 
slime  will  be  cleaned  off  the  rough  surface 
and  concrete  pedestals  will  be  placed  at  the 
front  and  back  ends  of  each  line  between 
adjoining  stacks  of  shells  and  leveled  un- 
der water.  Upon  these  pedestals  the  shells 
will  be  set  in  the  usual  way.  After  the 
stacks  are  set,  the  space  beneath  them  over 
the  mass  concrete  will  be  filled  by  the  con- 
crete deposited  in  the  pockets.  The  steel 
piles  will  be  withdrawn,  of  course,  as  soon 
as  the  foundations  have  been  prepared. 

Operation  of  Drill  Boats 

The  submarine  blasting  is  being  handled 
by  two  drill  boats,  one  equipped  with  ten 
and  the  other  with  seven  drills.  Besides 
the  boilers  and  engine  for  running  the  bat- 
tery  of  churn   drills,   each   boat  has   four 


dredge  and  the  310-ton  orange-peel  are 
handling  the  submarine  excavation,  while 
the  5-yd.  clamshell  is  used  for  miscellaneous 
work.  The  smaller  dipper  dredge  was  em- 
ployed in  digging  a  channel  to  the  stone 
quarry,  and  has  since  been  sent  elsewhere. 
The  big  orange-peel  dredge  is  a  remark- 
able tool  because  of  its  wide  digging  range. 
An  area  on  either  side  of  the  hull  20  ft. 
across  and  more  than  160  ft.  long  can  be 
cleaned  up  at  one  setting  of  the  scow. 
This  tool,  which  can  handle  100  tons  at 
maximum  radius,  is  also  held  in  reserve  for 
placing  the  concrete  shells.  It  was  as- 
sembled on  shore  and  run  upon  the  barge 
under  its  own  power,  and  it  would  not  re- 
quire much  time  to  run  it  back  upon  the 
completed  wall  for  setting  blocks.  While 
this  dredge  cannot,  of  course,  handle  nearly 
the  same  quantity  of  material  as  is  dug 
by  the  12i^-yd.  dipper  dredge,  it  is  very 
economical  of  coal  and  can  be  run  by  a  crew 
of  seven  men.  It  also  has  a  set  of  engines 
for  handling  its  3-ft.  square  spuds.  These 
are  supplied  by  a  steam  line  connected  to 


entire  project,  while  A.  C.  Brown  is  the 
resident  engineer  on  the  dock  work.  The 
general  construction  methods,  the  diving 
bell  and  the  apparatus  for  lifting  the  con- 
crete blocks  were  devised  by  the  govern- 
ment engineers.  Foley  Bros.,  Welch,  Stew- 
art &  Fauquier,  contractors  for  the  harbor 
work,  have  originated  much  of  the  con- 
struction plant  and  details.  They  are  rep- 
resented on  the  ground  by  J.  P.  Porter, 
a  member  of  the  firm.  L.  G.  Fuller  is 
superintendent  and  J.  W.  Roland  chief  en- 
gineer for  the  contractors. 


Accurate    Relief    Map    Em- 
braces 10,000  Square  Miles 

Entire  Los  Angeles  Aqueduct  Drainage  Basin 

Is  Shown  on  Model  Based  on  Government 

Topographical  Sheets 

IN  ORDER  to  present  an  accurate  bird's- 
eye  view  of  the  entire  area  drained  by 
the  Owens  River  and  traversed  by  the  Los 
Angeles  aqueduct,  there  has  been  built  up 


BIG  DIPPER  DREDGE 
AND  310-TON  SELF- 
HANDLING  ORANGE- 
PEEL       DREDGE       TAKE 


spud  engines,  and  also  two  double-headed 
steam  winches.  From  each  of  the  latter 
a  wire  rope  is  run  out  in  each  direction, 
either  ashore  or  to  anchors.  This  gives  a 
pair  of  lines  on  each  side.  Also,  one  line 
on  each  end  is  provided,  making  six  lines  in 
all.  Each  of  the  six  lines  runs  through  a 
heavy  cast-iron  grip  or  clamp,  bolted  to  the 
deck  of  the  barge  and  operated  with  a  lever. 
When  the  barge  is  to  be  moved  back,  the 
spuds  are  pulled,  the  lines  put  on  the  winch 
heads,  the  clamps  loosened,  and  one  pair 
of  lines  paid  out  while  the  other  is  taken  in. 
The  clamps  can  be  set  instantly  and  save 
tying  the  lines  off  each  time  to  hold  the 
boat. 

The  holes  drilled  by  these  boats  average 
about  16  ft.  deep  and  are  loaded  with  75 
and  80-per  cent  gelatin  dynamite.  They 
are  spaced  7  ft.  apart  along  the  line  of 
the  drills,  and  rows  are  drilled  10  ft.  apart. 
Each  boat  can  drill,  load  and  fire  one  and 
one-half  rounds  per  shift.  The  method  of 
loading  the  shots,  and  of  using  the  spuds 
to  raise  the  boat  and  pull  the  casings,  was 
described  on  page  395  of  the  Engineering 
Record  of  Sept.  25,  1915.  The  clamps  used 
for  the  latter  purpose  are  shown  in  an  ac- 
companying illu.stration. 
■  Two  dipper  dredges,  one  clamshell  and 
one  orange-peel  dredge  have  been  used  on 
the  work.     At  present  the  larger  dipper 


CARE  OF  BULK  OP 
SUBMARINE  EXCAVA- 
TION AT  HALIFAX 
OCEAN     TERMINALS 


the  crane  boiler  by  a  hose.  The  dredge 
is  moved  in  the  same  way  as  the  drill  scows. 
The  job  has,  of  course,  a  completely 
equipped  machine  shop.  One  of  the  lathes 
in  this  shop  is  of  unusual  size  for  a  con- 
struction job,  because  of  the  heavy  ma- 
chine parts  that  have  to  be  worked.  The 
shop  is  located  in  an  old  brick  building, 
once  a  distillery,  on  Pleasant  Street,  op- 
posite pier  A.  In  the  second  floor  of  this 
building  are  the  store  rooms,  and  on  its 
upper  floor  are  sleeping  rooms  and  a  mess 
hall  that  accommodate  100  men,  about  a 
fifth  of  the  force  employed. 

Progress  in  Past  Season 

The  first  shell  was  set  Sept.  25,  1915. 
Up  to  Dec.  22,  1915,  thirty-eight  stacks  of 
shells  had  been  set  and  concreted  along  the 
north  side  of  basin  1,  this  section,  850  ft. 
long,  being  now  ready  for  backfilling. 

The  Halifax  Ocean  Terminals  are  being 
constructed  for  the  Dominion  Government 
under  the  Department  of  Railways  and 
Canals,  of  which  the  Hon.  Frank  Cochrane 
is  minister.  F.  P.  Guteliu.s,  as  general 
manager  of  the  government  railways,  is  in 
general  charge  of  the  project,  while  F.  W. 
Cowie,  chief  engineer  of  the  Montreal  Har- 
bor Commission,  is  consulting  engineer  for 
the  dock  construction.  .lames  McGregor  is 
superintending  engineer  at  Halifax  of  the 


by  the  Los  Angeles  Bureau  of  Waterworks 
and  Supply  a  relief  map  that  shows  the 
contour  of  every  slope  in  an  area  of  10,000 
sq.  miles,  or  about  one-fifteenth  of  the  en- 
tire area  of  California.  Before  starting 
the  construction  of  the  map  negotiations 
with  the  United  States  Coast  and  Geodetic 
Survey  induced  that  department  to  cover 
in  the  usual  way  some  unsurveyed  parts 
of  .the  area  involved,  so  that  the  regulation 
topographical  sheets  were  available  for  all 
the  territory  to  be  represented. 

The  map  is  built  on  a  horizontal  scale  of 
1  in.  to  the  mile,  which  made  it  possible  to 
include  the  entire  area  in  a  map  27  ft.  long 
and  32  in.  wide.  The  vertical  scale  is  1/16 
in.  to  100  ft.  It  is  notable  that  the  map 
includes  Mt.  Whitney,  the  highest  point  in 
the  United  States  (el.  14,502  ft.),  and  ten 
other  peaks  more  than  14,000  ft.  in  eleva- 
tion, as  well  as  a  considerable  area  of  desert 
land  which  is  only  slightly  above  sea  level, 
and  in  fact  includes  a  part  of  the  county 
in  which  is  located  the  point  of  lowest  eleva- 
tion in  the  United  States. 

How  THE  Map  Was  Made 

The  map  was  built  in  several  sections, 
each  supported  on  a  plane  wood  surface 
whose  level  was  adopted  as  the  lowest  eleva- 
tion shown  on  the  topographical  sheets  for 
this  section,  and  was  used  as  a  datum  plane 
from  which  to  build  up  the  higher  eleva- 
tions. Sheets  of  red  fiber  1/16  and  1  32 
in.  in  thickness  were  used  for  building  up 
the  superstructure  of  the  map,  the  1/16-in. 
or  100-ft.  sheets  being  used  where  the  con- 
tours were  close  together  and  the  1/32-in. 
sheets  for  plain  areas  or  wherever  the  50-ft. 
contours  showed  the  slopes  to  better  advan- 
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tage.  Pantagraphs  were  used  for  trans- 
ferring the  contour  lines  from  the 
topographical  sheets  to  the  red  fiber.  The 
fiber  sheets  were  then  sawed  out  in  exact 
conformity  with  these  lines,  and  after 
being  carefully  orientated  on  the  map,  each 
successive  layer  was  fastened  in  place  by 
brads.  A  sufficient  number  of  brads  was 
used  to  obviate  the  possibility  of  warping 
or  buckling  in  the  successive  layers.  Ap- 
proximately 1000  lb.  of  the  fiber  was  used 
in  the  construction  of  the  map,  about  25 
per  cent  of  this  being  necessarily  wasted 
in  cutting  the  irregular  contours  or  dis- 
carding pieces  too  small  for  use. 

When  the  apices  of  mountain  peaks  were 
being  neared,  where  the  area  of  the  fiber 
sheet  became  so  small  as  to  interfere  with 
accuracy,  a  plaster  compound  was  sub- 
stituted; this  was  moulded  into  place  by 
hand  and  the  contour  of  its  surface  checked 
up  by  dividers.  By  way  of  final  finish  an 
artist  was  employed  to  paint  the  map  in 
colors  conforming  to  the  natural  landscape 
of  snow  fields,  forested  slopes  or  yellow 
desert  wastes.  The  aqueduct  itself  is 
shown  by  a  heavy  line,  and  the  names  of 
railroads,  towns,  etc.,  are  delineated  for 
identification. 

Five  Months  Required  in  Making 

The  construction  of  the  map  required  the 
entire  time  of  four  or  five  men  from  the 
drafting  room  and  engineering  staff  for  a 
period  of  about  five  months.  Their  instruc- 
tions were  to  see  that  the  model  was  as 
accurate  as  it  was  practicable  to  make  it. 
One  of  the  features  of  the  finished  work 
is  that  geological  "faults"  are  brought  out 
in  a  more  striking  manner  than  would  be 
possible  with  any  other  method  of  repre- 
sentation. The  map  makes  it  possible  to 
study  the  geological  formation  of  the  en- 
tire area  in  a  general  way  and,  on  the 
whole,  to  get  a  very  definite  idea  of  just 
what  relation  each  part  of  the  water  sup- 
ply system  bears  to  its  neighbors. 

As  shown  at  the  International  Engineer- 
ing Congress  the  map  was  supplemented  by 
a  background  of  forty  transparencies  de- 
picting scenes  along  the  aqueduct  during 
and  after  construction.  These  views  were 
18  X  22  in.  in  size,  arranged  so  as  to  be 
opposite  the  corresponding  positions  on  the 
relief  map.  The  transparencies  were  sur- 
mounted by  a  panorama  24  ft.  long  show- 
ing the  higher  part  of  the  Sierra  Nevada 
mountain  range  which  the  aqueduct  tra- 
verses. 

The  map  was  constructed  by  the  Water 
Department  drafting-room  force  under  the 
direction  of  William  Mulholland,  chief  engi- 
neer, who  conceived  the  idea  of  represent- 
ing the  drainage  area  on  an  accurate  and 
adequate  scale. 


A  Memorial  to  Major  John  Wesley 
Powell,  the  scientist  who  first  explored  the 
Grand  Canyon,  in  Arizona,  has  been  com- 
pleted on  the  rim  of  the  canyon,  states  a 
bulletin  from  the  U.  S.  Department  of  the 
Interior.  The  memorial  is  an  altar  deco- 
rated in  Indian  imagery  and  supporting  a 
bronze  tablet,  resting  upon  a  pyramidal 
base  of  rough-hewn  stone.  Fifteen  steps 
lead  from  the  west  up  to  the  altar  floor, 
from  which  one  may  gaze  into  the  very 
heart  of  the  glowing  mile-deep  canyon.  The 
structure  is  considered  worthy  alike  of  the 
rugged,  forceful  personality  of  the  man 
and  of  the  titanic  chasm  which  it  over- 
looks. 


BUILDING  A   CANAL  ACROSS  THE  DESERT — THIS  DRAGLINE  DRAWS  POWER  FROM  A  STATION 

76  MII£S  DISTANT 

Electrically  Driven  Dragline  Scrapers  Dig 
45-Mile  Irrigation  Canal 

Unit  Costs  Given  of  Excavating  1,500,000  Cu.  Yd.  in  Two  Seasons 
with  Two  Machines  on  Sun  River  Reclamation  Service  Project 


ELECTRICALLY-driven  dragline  scrap- 
ers have  excavated  economically  a  long 
canal  at  the  Sun  River  project  of  the  U.  S. 
Reclamation  Service,  from  8  to  20  miles 
from  the  nearest  railroad  from  which  fuel 
for  steam-driven  units  could  have  been  ob- 
tained. The  low  unit  costs,  methods  of 
handling  the  machines  on  sidehill  work  and 
continuity  of  electrical  service  make  the 
records  obtained  of  value  to  the  engineer 
who  has  an  excavation  problem  involving 
any  fuel  difficulties. 

Location  and  Construction  Plans 

The  project  is  situated  immediately  west 
of  the  junction  of  the  Sun  River  with  the 
Missouri  at  Great  Falls,  Mont.  The  con- 
struction of  the  first  unit  of  the  north  side 
development  of  the  project  involves  the 
building  of  a  45-mile  canal  in  heavy  mate- 
rial. On  account  of  the  high  cost  of  fuel 
for  construction  machinery  it  was  deter- 
mined by  the  engineers  of  the  Reclamation 
Service  to  supplant  coal  with  electricity 
from  the  nearby  hydroelectric  developments 
on  the  upper  Missouri. 

Early  in  the  spring  of  1913  arrange- 
ments   were   made   with   the    Great    Falls 


MAKINU    A    slOk-HiLL   CUT 


Power  Company  for  the  delivery  of  power 
from  its  plant  at  Rainbow  Falls  to  three 
points  on  the  canal  line,  from  which  it 
could  be  distributed  along  the  work  as  re- 
quired  by  the  type  of  equipment  used.  The 
power  company's  transmission  line  from. 
Rainbow  Falls  to  the  diversion  dam  at  the- 
upper  end  of  the  canal  line  is  76  miles  long,, 
and  while  its  construction  is  simple  and  in- 
expensive, the  engineers  state  that  it  has 
proved  efficient  for  the  service  required  of 
it.  Power  is  transmitted  at  48,600  volts 
over  wires  strung  on  45-ft.  cedar  poles  with 
a  span  length  of  about  350  ft.  Each  con- 
ductor is  three-strand  copper  wire,  carried 
by  suspension  insulators  on  wood  cross 
arms.  A  fourth  stranded  steel  cable  is 
grounded  at  each  pole  to  help  keep  the  line 
clear  of  static  disturbances. 

At  canal  miles  1,  20  and  36  power  is  de- 
livered to  substations  of  700  to  1600  kva. 
capacity,  where  the  voltage  is  reduced  from 
48,600  to  16,500  for  distribution  along  the 
canal.  The  distribution  line  is  on  30-ft.  fir 
or  cedar  poles  with  span  lengths  of  150  ft. 
The  circuit  is  three  copper  wires  with  pin- 
type  insulators  on  single  wood  cross  arms, 
and  no  ground  wire  is  used. 

Motor-Driven  Draglines 

A  contract  for  the  excavation  of  the  ca- 
nals, stipulating  that  electrical  energ>' 
should  be  used  wherever  power  was  re- 
quired, was  let.  to  MacArthur  Brothers 
Company,  of  New  York.  The  contractor  de- 
cided to  use  dragline  excavators  for  the 
major  part  of  the  work,  subletting  to  team 
outfits  such  sections  of  the  canal  as  could 
not  be  economically  worked  with  dragline 
machines.  The  larger  of  the  machines,  a 
Bucyrus  class  24,  is  equipped  with  a  100- ft. 
boom  and  a  3V2-yd.  extra  heavy  Page 
bucket.  The  motors  are  of  the  slip-ring 
induction  type,  designed  for  heavy  inter- 
mittent reversing  service,  and  are  wound 
for  440  volts.  The  main  motor  is  200  hp. 
and  the  swinging  motor  115  hp.  The  ma- 
chine is  operated  through  a  remote-control, 
solenoid-operated  Cutler-Hammer  switch- 
board, set  at  the  rear  of  the  deck  house  and 
so  arranged  that  it  is  impossible  for  the 
operator  to  overload  the  motors  by  improper 
handling  of  the  levers.  Brakes  and  fric- 
tions are  air-controlled  from  a  compressor 
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run  by  a  2V2-hp.  motor  in  the  rear  of  the 
house.  The  machinery  is  mounted  on  a 
heavily  braced  structural-steel  frame,  set 
on  skids.  The  dragline  is  moved  on  rollers 
and  timbers.  The  smaller  machine  is  a 
class  20,  similar  in  design  to  the  larger  one, 
but  equipped  with  an  85-ft.  boom  and  a 
2V2-yd.   Bucyrus   bucket. 

;  Teams  Haul  Transformers 

For  transforming  the  16,500- volt  line 
current  down  to  the  voltage  required  by  the 
motors,  two  sets  of  transformers  are  re- 
quired. One  set,  stepping  from  16,500  to 
2200  volts,  is  mounted  on  heavy  trucks  and 
hauled  along  by  teams  as  the  work  pro- 
ceeds. Connection  is  made  to  the  16,500- 
volt  line  at  some  convenient  point  and  cur- 
rent transmitted  at  2200  volts  through  a 
triple-conductor,  steel-armored  cable  to  the 
second  set  of  transformers.  These  are 
mounted  under  the  floor  on  the  frame  of  the 
machine,  and  step  the  current  dovra  to  the 
440  volts  required  by  the  motors.  The  steel 
cable  is  about  1000  ft.  long  and  obviates  the 
necessity  of  moving  the  high-tension  con- 
nection when  the  line  is  alive,  as  the  machine 
can  move  along  1500  ft.  or  more  without 
moving  the  transformers. 

The  machines  were  hauled  to  the  site  of 
the  work  knocked  down,  and  were  erected 
in  the  field.  Excavation  was  started  in 
March,  1914,  and  has  continued  steadily  ever 
since,  with  the  exception  of  minor  break- 
downs and  the  shutting  down  of  the  class 
20  machine  for  three  months  during  the 
winter  of  1914-15.  At  the  time  the  work 
was  started  the  construction  of  irrigation 
canals  in  heavy  material  by  electrically 
driven  draglines  was  more  or  less  of  an  ex- 
periment, but  the  results  have  been  far 
better  than  were  expected.  The  power  sup- 
ply has  had  few  interruptions,  and  only  one 
of  more  than  four  hours'  duration.  This 
was  caused  by  a  heavy  sleet  storm  breaking 
the  wires  on  the  48,600-volt  line. 

Roads  for  Sidehill  Work 

It  was  expected  that  the  handling  of  the 
machines  on  sidehill  slopes  as  steep  as 
21/2:1  would  be  slow  and  probably  danger- 
ous. Whenever  sidehills  were  encountered 
the  machines  were  used  to  excavate  and 
level  ahead  of  themselves  a  road  from  30 
to  35  ft.  wide,  on  which  the  timber  track 
was  laid.  This  advance  grading  was  at 
such  elevation  as  would  produce  the  most 
efficient  work  of  the  bucket  and  still  keep 
the  track  excavation  within  the  lines  of 
the  completed  canal,  thereby  rendering  un- 
necessary any  non-productive  excavation  by 
the  machines.  At  several  points  on  the 
canal  the  upper  cuts  were  as  great  as  90  ft. 
By  excavating  the  grade  of  the  track  50  ft. 
above  canal  grade,  however,  the  upper  part 
of  the  slope  was  excavated  without  double 
handling  of  the  material.  The  engineers 
state  that  the  machines  far  exceeded  the 
expectations  of  the  contractors  in  their 
ability  to  dig  down  on  a  iy2:l  slope  and 
load  the  bucket  to  capacity. 

Handle  Sandstone  Without  Explosives 

The  material  excavated  varied  from  a 
gravelly  loam  to  cemented  gravel,  glacial 
drift  and  sandstone,  and  the  topography 
from  a  level  prairie  to  a  steep,  rocky  hill- 
side with  transverse  slopes  of  21/2 :1-  In 
the  heaviest  material  blasting  was  resorted 
to,  but  in  several  instances  the  machines 
have  dug  8  or  10  ft.  of  seamy  sandstone 
without  the  use  of  explosives.  About 
1,500,000  cu.   yd.   of  excavation  has  been 


handled  by  these  two  machines  in  two  sea- 
sons, and  costs  are  given  here  for  some  of 
the  work,  showing  the  nature  of  the  mate- 
rial handled  and  the  working  conditions. 

Power  consumption  has  varied  from  0.8 
to  3.0  kw.-hr.  per  cubic  yard  of  material 
moved,  depending  on  the  nature  of  the  mate- 
rial. No  attempt  was  made  to  obtain  record- 
breaking  outputs  for  the  machines,  as  it 
was  realized  that  with  frequent  moves, 
rough  topography  and  the  condition  imposed 
of  placing  the  material  so  as  to  produce  a 
watertight  bank,  outputs  would  not  be  com- 
parable with  those  of  machines  working  in 
a  large  pit  and  wasting  the  material  or  load- 
ing it  into  cars.  Outputs  of  1450  cu.  yd. 
per  eight-hour  shift  and  32,000  cu.  yd.  per 
shift  per  month  have,  however,  been  ob- 
tained under  the  above  conditions.  The 
crew  required  to  operate  a  machine  for  one 


Table   2 — Excavation   Costs   in   Cents   per   Tabd 

WITH  Class  20  Electric  Dragline  Valued 

AT  $20,957.13 

Class  1,    Class  2,  Class  S, 

410,747        4,180  9,546 

Item                       cu.  yd.  cu.  yd.  cu.  yd. 

Interest  on  investment....    0.44            0.76  1.61 

Preparatory  expense    1.12            1.20  2.52 

Plant  depreciation    1.86            3.22  6.79 

Executive    0.71            1.31  3.14 

Labor 3.70            8.22  15.77 

Electric  power 0.78            1.78  2.80 

Supplies 1.29            1.53  7.50 

Total    9.90  18.02  40.13 


be  excavated  by  teams  and  scrapers,  and 
also  boulders  from  2  to  10  cu.  ft.  in  size; 
class  3  is  rock  in  place  not  included  in 
classes  1  and  2. 

Costs  for  the  class  24  dragline  are  for  the 
construction  of  2  miles  of  canal  on  heavy 
sidehill  and  1 2  mile  of  canal  entirely  in  cut. 
The  sections  excavated  were  from  12  to  22 


MACHINE    DIGS    A    WORKING    BENCH    WITHIN    THE    CANAL  PRISM 


shift  has  been  one  operator  at  from  $175  to 
$200  a  month,  one  oiler  at  $2.50  a  day,  four 
trackmen  at  from  $2  to  $2.50  a  day  and  one 
team  to  move  track  timbers,  etc.  Electrical 
work  for  all  shifts  has  been  performed  by 
an  electrician  or  electrical  foreman  who  re- 
ceived from  $150  to  $175  a  month. 

Costs  Analyzed 

Interest  on  investment  includes  all 
charges  for  insurance,  bond  premium  and 
interest  on  cash  capital  required.  Prepara- 
tory expense  includes  all  charges  for  the 
delivery  and  installation  of  plant  and  ac- 
cessories. Plant  depreciation  includes  all 
charges  for  repairs  and  depreciation  of 
tools  and  machinery.  Under  the  classifi- 
cation adopted  for  excavation  class  1  in- 
cludes all  material  that  can  be  plowed  to  a 
depth  of  6  in.  with  six  animals  of  1400  lb. 
or  over,  and  boulders  of  less  than  2  cu.  ft. ; 
class  2  includes  indurated  material  that 
cannot  be  plowed  to  a  depth  of  6  in.  with 
six  animals,  but  after  being  loosened  can 


Table   1 — Excavation   Costs   in  Cents   per   Yard 

with  Class  24  Electric  Dragline  Valued 

at  $36,326.63 

Class  1,  Class  2,  Class  3, 

333,689  23,319  39,045 

Item                       cu.  yd.  cu.  yd.  cu.  yd. 

Interest  on  Investment. .. .    0.81  1.21  2.25 

Preparatory  expense   1.33  1.99  3  7> 

Plant  depreciation    3.63  5.41  10.12 

Executive    0.89  1.24  3.09 

Labor     5.98  7.85  21.03 

Electric  power 0.73  1.03  1.82 

Supplies     1.13  1.67  6.72 

Miscellaneous 0.16  0.15  0.29 

Total    14.66  20.55  49.05 


ft.  in  bottom  width  with  side  slopes  of  1:1 
and  11/2:1-  Costs  include  the  hand  trim- 
ming of  9000  ft.  of  the  canal  for  placing 
concrete  lining. 

Costs  for  the  class  20  dragline  are  for  5 
miles  of  canal  with  22-ft.  bottom,  and  4 
miles  of  canal  with  27-ft.  bottom.  Side 
slopes  in  both  cases  are  IVz'.l.  The  topog- 
raphy was  rough,  rolling  foothill  country, 
with  the  surface  covered  with  large  boul- 
ders. About  25  per  cent  of  the  canal  was 
wet  in  the  bottom  from  springs. 

The  work  has  been  done  by  Buchanan  & 
Company  and  Yale  &  Reagan,  subcontractors 
under  MacArthur  Brothers  Company.  Wil- 
liam Buchanan,  Jr.,  is  superintendent  for 
Buchanan  &  Company,  and  A.  W.  Riney  su- 
perintendent for  Yale  &  Reagan.  The  gen- 
eral contractors  are  represented  by  Roderick 
McClure,  superintendent.  The  work  was 
under  the  immediate  supervision  of  C.  L. 
Bailey,  A.  F.  Ross  and  V.  W.  Russell,  resi- 
dent engineers  for  the  U.  S.  Reclamation 
Service.  A.  H.  Ayers  was  construction  en- 
gineer on  about  75  per  cent  of  the  work, 
under  R.  M.  Snell  and  Charles  P.  Williams, 
project  managers  for  the  Service. 


Sewage  Treatment  in  Small  Communi- 
ties when  a  sewerage  system  is  not  avail- 
able, is  described  in  detail  by  Paul  Hansen 
in  the  Illinois  Health  News,  the  bulletin  of 
the  State  Board  of  Health.  Miniature  Im- 
hoff  and  septic  tanks,  subsurface  irrigation 
systems  and  the  methods  of  their  mainte- 
nance are  noted. 
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Greenheart,  Used  in  Panama  Canal,  Is  a  Timber 
with  Exceptional  Qualities 

Part  I— Timber  Imported  from  Demerara,  British  Guiana,  Is  Practi- 
cally  Unknown  in  This  Country— Strength  Is  Great  but  Cost  Is  High 

By  A.  K.  ARMSTRONG 
Engineer  in  Forest  Products,  Forest  Products  Laboratory.  Madison,  Wisconsin 


IT  IS  an  odd  circumstance  that  greenheart 
{Nectandra  rodioei  Schomb)  is  a  timber 
almost  unknown  to  the  engineers  of  the 
United  States.  Before  its  recent  use  in  the 
construction  of  the  lock  gates  and  drydocks 
of  the  Panama  Canal  it  was  practically  un- 
known in  this  country,  even  by  name,  al- 
though it  has  been  in  extensive  use  abroad 
for  more  than  a  hundred  years.  Its  un- 
doubted value  to  the  engineering  profession 
is  exemplified  by  its  numerous  good  quali- 
ties. Its  strength  as  a  post  or  beam  and 
its  stiffness  are  considerably  higher  than 
that  of  the  strongest  and  stiffest  of  the  130 
North  American  woods  so  far  tested  at  the 
Forest  Products  Laboratory.  It  contains 
heartwood  that  is  almost  immune  to  decay, 
and  which  is  probably  more  resistant  to  the 
teredo  and  other  marifie  wood-borers  than 
any  of  the  hundreds  of  species  of  timber 
so  far  used  as  piling.  In  Europe  it  is  gen- 
erally considered  of  more  value  for  lock-gate 
construction  and  piling  than  iron,  or  tim- 
ber of  other  species,  and  finds  extensive  use 
in  many  places  where  a  material  of  great 
durability  and  resistance  to  the  marine 
wood-borers,  coupled  with  other  highly  de- 
sirable physical  and  mechanical  properties, 
is  desired. 

It  is  the  purpose  of  this  article,  published 
in  two  parts,  to  aid  in  introducing  this  tim- 
ber to  the  engineer  through  a  full  review 
of  its  properties  and  uses,  and  such  other 
information  upon  it  as  the  writer  has  been 
able  to  collect  from  numerous  sources. 

Greenheart  Logged  Only  in  Demerara 

While  growing  in  other  portions  of  South 
America  and  in  the  West  Indies,  greenheart 
is  now  logged  only  in  Demerar-.,  British 
Guiana.  There  it  is  most  plentiful,  reach- 
ing its  best  development  on  a  strip  between 
2  and  3  miles  wide,  just  back  of  the  de- 
posit of  alluvial  soil  along  the  coast  and 
rivers.  The  workable  area  from  which  it 
is  cut  is  about  14  per  cent  of  the  entire  for- 
ested area  of  Demerara,  and  is  confined  to 
the  more  accessible  parts  of  the  country,  ex- 
tending from  the  sea  coast  to  the  rapids  and 
falls  of  the  larger  rivers.  In  some  parts  of 
this  area  the  stand  has  been  materially  re- 
duced through  overcutting;  but  the  present 
government  restriction,  allowing  no  trees  to 
be  cut  that  squares  less  than  10  in.,  tends 
to  provide  for  future  crops  in  the  old  cut- 
ting areas. 

Greenheart,  in  Demerara,  is  not  under 
private  ownership;  the  British  government 
holds  the  entire  stand.  Private  individuals, 
or  companies,  lease  parts  of  the  area,  but 
they  can  sell  standing  timber  only  by  per- 
mission from  the  Crown.  • 

The  tree  attains  a  height  of  from  60  to 
100  ft.,  the  diameter  ranging  from  2  to  4 
or  more  feet.  The  bole  is  generally  clean 
and  symmetrical  for  the  first  50  or  60  ft. 
The  tree,  however,  grows  very  slowly  and 
one  of  the  merchantable  size  (say  20-in. 
diameter)   is  about  250  years  old. 

Sizes  and  Forms  Obtained  in  Woods 

Since  1840  the  average  dimensions  of  ex- 
port timbers  seem  to  have  remained  fairly 


constant — from  12  to  18  in.  square,  and  25 
to  50  ft.  long.  Timbers  can  be  had  up  to 
24  in.  square  and  70  ft.  long.  The  timber 
is  generally  hewed,  and  is  often  shipped 
from  Demerara  with  a  great  deal  of  wane 
left  on  the  edge.s  near  the  smaller  end.  No 
allowance  is  made  for  wane  in  calculating 
the  cubic  contents  of  the  logs. 

Since  the  logs  have  to  be  hauled  by  hand 
over  corduroy  roads  to  the  nearest  stream, 
the  operation  is  facilitated  by  hewing  the 
logs,  and  by  "sledging,"  "snaping,"  or 
"sniping"  their  butts— that  is,  a  bevel  is 
cut,  beginning  from  2  to  5  ft.  from  the  butt. 
Very  often  this  end  is  not  squared  off  be- 
fore shipment  abroad.  The  timber,  how- 
ever, does  not  taper  as  much  as  European 
oak,  which  adds  to  its  favor  among  Euro- 
pean contractorsj 

Carey  sums  up  what  seems  to  be  the  opin- 
ion of  British  engineers,  that  greenheart  ar- 
riving in  England  is  usually  so  misshapen 
and  irregular  in  size  that,  as  a  material  for 
piles,  it  cuts  to  great  waste,  thus  increas- 
ing its  cost. 

Care  Necessary  in  Seasoning 

Care  is  necessary  in  seasoning  the  timber, 
owing  to  its  tendency  to  check  and  split  at 
the  ends.  The  logs,  however,  do  not  check 
and  split  any  more  in  seasoning  than  many 
other  hardwoods  in  common  use. 

While  awaiting  shipment  in  Demerara, 
the  timber  is  stored  along  the  banks  of  tidal 
rivers,  where  it  is  submerged  at  every  flood 
tide.  The  majority  of  the  logs  lie  on  these 
flats  one  year  before  shipment  or  sawing. 
This  treatment  is  given  the  timber  in  or- 
der to  prevent  the  forest  borers  from  in- 
juring it.  It  seems  to  be  good  practice  to 
specify  that  the  logs  shall  be  felled  and 
hewed  at  least  one  year  before  shipment. 
This  is  supposed  to  insure  a  proper  prepara- 
tion for  use,  provided  the  logs,  after  hewing, 
are  stored  as  described.  This  seems  to  be  a 
method  developed  through  experience,  since, 
although  foreign  users  never  specify  that 
the  timber  shall  be  seasoned  at  all,  it  is 
probable  that  the  timber  they  receive  has 
gone  through  the  treatment  described.  With 
entirely  satisfactory  results. 

Difficult  to  Saw  Greenheart 

Some  greenheart  is  sawed  before  ship- 
ment from  Demerara.  Baterden  states  that 
the  wood  of  greenheart  possesses  a  poison- 
ous character,  rendering  care  necessary  in 
working  it,  since  splinters  getting  into  the 
hands  are  known  to  have  caused  death.  This 
property  is  not  mentioned  by  any  other 
writer  and  it  is  possible  that  Baterden  had 
some  other  Demerara  wood  in  mind.  At 
least  one  other  species  from  that  region  is 
reputed  to  yield  a  poisonous  wood. 

Greenheart  is,  however,  a  difficult  timber 
to  saw,  owing  to  its  tendency  to  splinter. 
Unless  special  saws  are  used  in  the  mill,  it 
may  split  from  end  to  end  in  passing 
through  them  and  when  being  converted 
into  2-in.  plank  may  break  short  across  the 
grain.  These  evils  are  prevented  by 
cramping  behind  the  saw.  In  cross-cutting, 
the  timber  should  be  hooped  with  iron  on 


either  side  of  the  proposed  saw-kerf.  It  is 
always  necessary  to  support  it  under  the 
kerf  of  the  saw.  If  these  precautions  are 
not  observed,  flying  splinters  may  seriously 
injure  the  men  handling  it.  These  remarks 
apply  primarily  to  circular  saws. 

Overcoming  Difficulties  in  Sawing 

These  difllculties  have  in  recent  years 
been  overcome  by  the  introduction  into 
Demerara  of  self-contained  vertical  saw 
frames,  with  a  24  to  30-in.  stroke  and  a 
roller  feed.  No  other  type  is  now  used. 
Even  with  these  special  saws  the  conversion 
of  greenheart  is  a  difl[icult  and  slow  opera- 
tion, so  that  the  exporters  prefer  to  ship 
hewed  timber. 

In  sawing,  it  is  estimated  that  only  1  cu. 
ft.  of  material  can  be  obtained  from  3  cu.  ft. 
of  hewed  timber,  if  it  is  calculated  that 
slabs,  ends  and  occasional  hollow  logs  can- 
not be  sold  locally.  In  Guiana,  however,  the 
refuse  has  a  high  market  value,  .so  that 
sawed  timber,  instead  of  selling  for  three 
times  as  much  as  the  hewed,  averages  only 
from  70  to  115  per  cent  higher  in  price. 
In  many  cases  the  purchase  of  sawed  tim- 
ber is  worth  while,  since  sawing  removes 
the  larger  part  of  the  sapwood  and  ex- 
poses defects. 

Quality  of  Timber  Exported 

The  best  quality  timber  is  secured  from 
trees  more  than  2  ft.  in  diameter.  The  tim- 
ber is  generally  straight-grained  and  sound, 
and  remarkably  free  from  knots.  The  free- 
dom from  knots  is  due  to  its  naturally  clean 
bole,  and  to  the  fact  that  the  part  above 
the  first  branches  is  seldom  logged.  The 
soundness  of  the  export  timber  may  be  at- 
tributed in  part  to  the  method  of  paying  the 
woodsmen,  who  receive  so  much  per  tree  for 
felling  sound  trees  only,  and  are,  therefore, 
careful  to  avoid  any  that  show  the  least  sus- 
picion of  decay.  Although  the  logs  often 
check  into  four  segments,  the  latter  usually 
do  not  continue  separate  for  more  than  2  or 
3  ft.  from  the  end.  The  split  ends  are  gen- 
erally cut  off  before  shipment. 

The  sapwood  of  the  logs  is  often  attacked 
by  a  forest  insect  (presumably  after  fell- 
ing), but  the  latter  dies  after  the  log  is 
submerged,  placed  on  shipboard  or  landed 
in  a  colder  climate.  Since  worm  holes  are 
indications  of  defective  wood,  timber  thus 
attacked,  especially  that  which  is  to  be  ex- 
posed to  fungi  or  marine  borers,  had  best 
be  rejected.  Sometimes  large  and  deep  bor- 
ings are  found  in  the  interior  of  a  piece,  no 
trace  of  which  is  observable  from  the  out- 
side. These  are  the  burrows  of  tropical  in- 
sects, and  generally  render  a  piece  valueless. 

It  is  a  tradition  in  Demerara  that  the  in- 
herent qualities  of  the  timber  improve  with 
its  distance  toward  the  west  in  that  country. 
That  from  the  Essequibo  River  is  consid- 
ered best,  that  from  the  Demerara  interme- 
diate, and  that  from  the  Berbice  inferior. 
It  seems  that  the  largest  trees  (which  con- 
tain the  best  quality  timber)  are  found  in 
the  Essequibo  River  valley.  The  smallest 
come  from  the  Berbice  River  valley,  but  that 
locality  has  been  cut  over  several  times. 
It  seems  to  have  yielded  good  quality  timber 
in  the  early  days  of  greenheart  exploitation. 

To  Secthie  Good  Timber 

Owing  to  the  great  demand  for  the  timber 
abroad,  and  the  lack  of  legal  restrictions 
upon  cutting  in  the  past,  it  has  become  in- 
creasingly difficult  to  secure  good  green- 
heart from  the  areas  below  the  falls  and 
rapids  of  the  numerous  streams.     Beyond 
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these  obstructions,  however,  are  valuable  un- 
touched forests,  which  transportation  facili- 
ties might  make  available. 

Before  the  timbers  are  loaded  on  the  ship 
the  checked  or  split  ends  are  sawed  off,  and 
the  fresh  ends  bound  with  metal  hoops,  in 
order  to  prevent  further  checking.  The 
freshly  cut  surfaces  are  painted  with  red 
or  white  lead,  over  which  1-in.  buffer 
pieces,  covering  the  entire  end  of  the  log, 
are  nailed.  The  removal  of  the  split  ends 
entails  much  waste,  although  there  is  a  local 
market  for  the  refuse. 

Cost  Is  High 

The  price  of  greenheart  always  has  been 
high,  but  it  is  generally  lower  to-day  than 
seventy  years  ago.  The  quality  does  not 
seem  to  have  deteriorated,  although  the 
quantity  exported  each  year  averages  about 
200,000  cu.  ft.  The  price  of  greenheart  in 
1912  delivered  alongside  ship,  British 
Guiana  ports,  was  reported  as  approximately 
32  to  34  cents  per  cubic  foot  for  12  x  12  in., 
short  lengths;  50  to  55  cents  for  20  x  20 
in.  under  45  ft.  long,  and  65  cents  to  $1.20 
for  timbers  over  45  ft.  long,  depending  on 
length  and  cross-section.  The  price,  there- 
fore, varies  from  about  $27  to  $100  per  1000 
ft.  b.m.  These  prices  are  for  hewed  tim- 
ber, and  are  uniform  over  long  periods;  in 
the  twenty-five  years  previous  to  1908,  the 
cost  of  greenheart  did  not  materially  fluc- 
tuate. Sawed  timber  on  the  average  will 
cost  from  170  to  215  per  cent  more. 

Cause  of  High  Price 

The  high  price  of  the  timber  is  due  to  a 
number  of  causes.  The  expenses  of  prospect- 
ing for  new  areas  in  a  wild  country  are 
great,  and  the  cost  of  surveying,  rent  and 
royalty  must  be  borne  by  the  operator.  The 
trees  are  felled  with  the  ax  alone,  since  those 
felled  with  the  saw  are  reported  to  be  more 
liable  to  check  and  split.  Since  the  wood 
near  the  ground  is  excessively  hard  and 
homy,  the  woodsmen  cut  to  a  high  stump. 
It  is,  therefore,  necessary  to  erect  a  scaffold 
at  each  tree,  the  latter  being  cut  off  6  or  8 
ft.  above  the  ground.  Great  care  is  neces- 
sary in  felling,  so  that  the  tree  will  not 
split  or  break,  or  fall  where  it  is  inaccessible 
for  squaring  and  removing.  This  adds 
greatly  to  the  cost  of  logging. 

Transportation  is  difficult.  Hauling  to 
the  water  is  done  by  hand.  Since  green- 
heart is  heavier  than  water,  the  logs  have 
to  be  slung  on  punts,  from  two  to  four  logs 
per  punt  on  the  smaller  streams  and  1000  cu. 
ft.  per  punt  on  the  larger  watercourses.  The 
logs  also  lie  in  storage  for  a  year  or  more, 
thus  tying  up  a  great  deal  of  the  opera- 
tor's capital. 

The  freight  rates  from  Guiana  in  1913 
ran  about  as  follows :  To  the  United  King- 
dom by  steamship,  24  to  30  cents  per  cubic 
foot,  $6.72  to  $8.40  per  ton  (of  28  cu.  ft.), 
or  $20  to  $25  per  1000  ft.  b.m.;  to  the 
United  States  via  steamship,  20  cents  per 
cubic  foot,  $5.60  per  ton,  or  $16.15  per 
thousand;  and  to  the  We-st  Indies,  by  sail- 
ing vessel,  16  to  20  cents  per  cubic  foot, 
$4.50  per  ton,  or  about  $13.50  per  thousand. 

[To  be  concluded  in  the  next  issue.  In 
the  second  installment  the  author  wUl  dis- 
cuss in  detail  the  properties,  examples  of 
durability  and  the  v^es  of  greenheart. — 
Editor.] 

The  Net  Investment  of  the  U.  S. 
Reclamation  Service  to  the  beginning  of 
the  present  fiscal  year  was  approximately 
$100,000,000. 


Contractor  Handles  Electrically  Concrete 
Materials  for  Huge  Chicago  Hotel 

Motor  Trucks  Dump  Aggregate  Directly  Into  Bin  Over  Belt 
Conveyor   Feeding   Bucket   Elevator   to   Material   Hoppers 


POURING  150  cu.  yd.  of  concrete  in  floor 
slabs  in  five  hours  in  the  Edgewater 
Hotel,  Chicago,  is  the  usual  procedure  car- 
ried out  by  the  contractor,  who,  in  laying 
out  his  plant,  had  paid  particular  attention 
to  the  handling  of  the  aggregates  to  the 
site  by  motor  trucks. 

The  hotel  is  located  on  the  lake  front  east 


stories  high,  and  the  tower  in  the  center 
runs  up  three  more  stories. 

Advantage  has  been  taken  of  the  shape 
of  the  building  to  erect  a  double  hoist  for 
concrete  and  material  near  the  center  of 
the  structure  in  the  angle  between  the 
south  wings.  The  bulk  of  the  floor  area 
thus  comes  within  a   100-ft.  radius  which 


;  —  Wafer  Tank  with 

Steam  Coil 
D  -  Steam  Riser 
E  -  Cement  Storage 
under  Hoppers 


PLANT   LAID   OUT   SO    AS   TO   BRING   CONCRETE   TOWER    NEAR    CENTER    OF    BUILDING 


of  Sheridan  Road  and  south  of  Balmoral 
AvenUe.  The  plan  of  the  building  is  a 
cross  with  arms  47  ft.  wide  and  260  ft. 
long,  the  axes  of  which  are  set  at  45  deg.  to 
the  line  of  Sheridan  Road.  With  the  ex- 
ception of  steel  trusses  over  the  one-story 
part  containing  the  dining  rooms,  in  the 
angle  between  the  two  wings  facing  the 
lake,  and  the  steel-frame  tower,  the  build- 
ing is  of  reinforced  concrete.     It  is  nine 


can  be  handled  by  a  swinging  counterbal- 
anced Insley  spouting  system  with  exten- 
sion spouts  mounted  on  the  floor.  Where 
wheeling  is  necessary  beyond  easy  reach  of 
the  spouting,  concrete  buggies  are  used. 
Back  of  the  tower  is  set  up  a  2/3-yd.  mixer 
at  ground  level.  Above  it,  as  shown  in  the 
drawing,  are  the  cement  and  aggregate 
measuring  hoppers.  The  2500-bag  cement- 
storage  floor  under  the  aggregate  bins  is 
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at  the  level  of  the  plank  road  noted  in  the 
drawing  on  each  side  of  the  stone  and  sand 
trench.  A  natural  sand  pile  at  this  point 
is  taken  advantage  of  to  get  the  material 
delivered  at  a  somewhat  higher  elevation 
than  that  of  the  ground  surface  near  the 
mixer. 

Motor  Trucks  Dump  in  Unloading 
Trench 

As  the  site  is  covered  with  fine  beach 
sand  a  road  made  of  3  x  8-in.  planks  laid 
flat  was  built  from  Sheridan  Road  to  gain 
access  to  both  sides  of  the  stone  and  sand 
trenches  as  shown  in  the  layout  sketch. 
These  trenches  are  80  ft.  long  and  each 
holds  400  cu.  yd.  of  material.  A  single 
18-in.  Weller  belt  conveyor  under  the  cen- 
tral partition  is  fed  with  sand  or  stone  as 
desired  by  removing  successively  the  short 
2  X  6-in.  pieces  laid  at  an  angle  over  the 
opening  directly  above  the  belt.     The  belt 
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placing  forms,  reinforcing  steel,  pipes  and 
conduits.  The  pipes  and  conduits  occupy 
one-quarter  of  the  floor  area,  6000  sq.  ft. 
The  concrete  in  one  7'/2-in.  floor  slab  and 
in  the  columns  below  it  is  placed  in  five 
hours,  an  additional  ten  hours  being  re- 
quired to  place  the  cement  finish.  It  was 
the  idea  to  bring  up  all  wing.s  evenly,  but 
on  account  of  a  delay  in  getting  steelwork 
for  the  two  east  wings  these  fell  behind 
for  a  time.  By  the  tenth  week,  however, 
all  of  the  fourth  floor  had  been  poured, 
bringing  the  wings  even. 

Cold  Weather  Precautions  Elaborate 
Forms  for  the  floors  are  supported  by 
4  X  4-in.  timbers  spaced  on  5-ft.  centers. 
The  forms  are  left  in  place  two  weeks,  and 
after  their  removal  extra  form  supports 
are  placed  at  intervals  under  the  floor  slabs 
and  left  for  some  time.  As  cold  weather 
came  on  a  75-hp.  boiler  was  installed  and 


BELT    CONVEYOR    UN- 
DER      BINS       CARRIES 

STONE   AND    SAND 


Slag  Concrete  Stronger  than 
Broken  Stone 

standard    Cylinders    of    Slag    ConcreU    Con- 

sistently   17   to  25   Per   Cent   Stronger   in 

Compreggion  than  Trap-Rock  Concrete 

RESULTS  of  a  series  of  compressive 
tests  of  standard  cylinders  at  various 
ages  from  one  month  to  one  year  show  con- 
sistently higher  strength  for  1:2:4  con- 
crete with  slag  for  large  aggregate  than 
for  a  concrete  with  trap-rock  aggregate 
graded  for  comparison  to  conform  to  the 


ULTIMATI    COUPBEBBrva    StBENOTK    of    8    X    K-lNCM 

Standard  Ctlinocrs 

Each   value,    In    pounds    per   iquare    Inch,    Is    (h« 
average  of  four  specimens. 

Axe  In  months 
I  S  «  12 

National  Blag  concrete 2465     34S6     35C7     4187 

E'allsade  trap  rock  concrete.  1976     2961     4063     3.'i3T 
Percentage  excesa  In 
strength 24.8      18.0      16.«      18.4 


slag.  The  cement  was  a  mixture  of  three 
standard  brands — Atlas,  Dragon  and  Kane. 
The  sand  was  a  typical  "Cow  Boy"  sand 
from  Long  Island.  Four  specimens  were 
tested  for  each  case,  and  the  averages  are 
given  in  the  accompanying  table,  including 
the  percentage  which  the  average  strength 


delivers  the  material  into  a  bucket  elevator 
which  raises  it  60  ft.  into  the  storage  bins, 
where  there  is  capacity  for  250  cu.  yd.  of 
stone  and  half  as  much  sand. 

At  the  outer  end  of  the  dumping  trench 
is  a  grating  bridge  for  the  convenience  of 
dump  wagons  loaded  with  sand.  The  bot- 
tom of  this  area  under  the  grating  is  sloped 
to  the  sand  side  of  the  trench.  Most  of 
the  sand,  however,  comes  in  5-yd.  motor 
trucks.  Under  the  aggregate  bins  and 
cement-storage  structure  there  has  been 
placed  a  2-ft.  slab  of  concrete  to  insure 
the  exact  alignment  of  the  various  shafts 
and  machinery  bearings.  This  slab  is  just 
covered  by  the  ground  water  and  has  borne 
its  load  of  21/2  tons  per  square  foot  with- 
out cracking  or  any  apparent  unequal 
settling.  Concrete,  waterproofed,  was  also 
used  for  the  pit  under  the  lower  end  of  the 
bucket  elevator,  which  is  below  the  water 
line.  This  sand  is  not  quicksand;  it  has 
been  found  to  be  quite  firm  when  wet, 
trenches  dug  in  it  being  unwatered  without 
difficulty. 

Electricity  is  used  to  run  all  the  equip- 
ment, energy  being  furnished  by  the 
Thomas  Electric  Hoist  Company,  which 
also  supplies  the  50-hp.  double  drum  hoist 
for  the  concrete  tower.  As  two  shifts  have 
been  maintained  every  part  of  the  structure 
is  wired  temporarily  for  lighting  as  fast 
as  the  floors  are  brought  up. 

Schedule  Calls  for  Rapid  Work 

The  order  Of  concreting  the  floors,  which 
has  followed  closely  the  schedule  formu- 
lated in  advance,  required  three  days  for 
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steam  pipes  were  run  into  the  trench  and 
aggregate  hoppers.  A  special  water  tank 
11/2  ft.  wide,  7  ft.  deep  and  91/2  ft.  long, 
with  a  steam  coil  through  the  center,  was 
set  up  above  the  automatic  supply  tank  to 
the  mixer.  The  temperature  of  the  water 
in  this  tank  has  been  maintained  at  from 
140  to  160  deg.  Fahr. 

To  protect  the  poured  concrete,  forty 
salamanders  fired  with  coke  have  been  kept 
burning  under  the  floor  of  each  wing  for 
several  days  after  pouring.  Tarpaulins 
have  been  hung  around  the  sides  to  inclose 
the  story  below  the  green  concrete,  the  tem- 
perature at  no  time  being  allowed  to  get 
below  40  deg.  Fahr.  Tarpaulins  over  the 
top  of  the  floor  are  supported  on  a  tempor- 
ary framework  about  6  ft.  above  the  floor. 
A  hose  line  supplies  steam  to  keep  this  space 
heated  for  three  days  after  the  concrete  is 
deposited.  The  50,000  sq.  ft.  of  canvas  pro- 
vided is  sufficient  to  care  for  three  wings. 

Marshall  &  Fox  are  the  architects  for 
the  building,  and  the  Darling  &  Eitel  Com- 
pany is  the  contractor  for  the  concrete 
work  and  part  of  the  steel  erection.  Wilbur 
S.  Sample  is  engineer  and  general  su- 
perintendent for  the  contractor. 


of  the  slag  concrete  exceeded  that  of  the 
ordinary  trap-rock  concrete. 

The  average  weight  of  the  slag  concrete 
was  140  lb.  per  cubic  foot,  and  that  of  the 
trap-rock  concrete  151  lb.,  while  the  aver- 
age weight  of  the  slag  was  80  lb.  and  of 
the  trap  rock  100  lb.  Tests  of  the  modulus 
of  elasticity  were  made  on  three  cylinders 
of  each  kind,  using  average  values  below 
650  lb.  unit  stress,  the  results  were  4,126,- 
000  for  slag  concrete  and  4,036,000  for 
trap-rock  concrete. 

The  tests  were  conducted  at  the  labora- 
tory of  Columbia  University  and  witnessed 
by  representatives  of  the  New  York  build- 
ing bureaus,  the  Newark  Building  Depart- 
ment, the  Erie  Railroad,  the  New  York 
Public  Service  Commission,  First  District, 
and  the  New  Jersey  Board  of  Public  Utility 
Commissioners.  The  slag  was  furnished 
by  the  National  Slag  Company. 


A  Minimum  Highway  Width  of  18  Feet 
will  be  established  for  future  road  work  in 
Arizona,  according  to  a  recent  announce- 
ment made  by  Lamar  Cobb,  state  engineer. 
Heretofore  the  minimum  width  has  been 
16  ft. 
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Four  Street  Shaft  Plants  to  Handle  300,000 
Yards  of  Excavation  in  Twelve  Months 

Large  New  York  Subway  Section  in  Crowded  District  Has  Shafts  Equipped 
with   Double-Deck  Changing  Platforms  Utilizing  Wheeled  Dirt  Buckets 


HOW  TO  TAKE  300,000  cu.  yd.  of  rock 
and  earth  from  beneath  the  most 
densely  traveled  parts  of  Broadway  and 
Seventh  Avenue,  hoist  it  at  four  main 
shafts  and  dispose  of  it,  within  twelve 
months,  was  the  problem  confronting  the 
Holbrook,  Cabot  &  Rollins  Corporation  when 
the  contract  for  the  last  link  of  the  new 
Broadway  subway  in  New  York  City  was 
delivered  to  it  on  Sept.  8  last.  The  fleet  of 
15-ton  trailer  trucks  carrying  not  two  or 
three  but  six  l^^-yd.  skips,  the  dump 
buckets  on  wheels  and  the  shaft  loading 
platforms  to  change  six  empties  for  six 
loads  in  six  minutes,  which  have  been  caus- 
ing passers-by  in  the  vicinity  of  Times 
Square  during  the  past  month  to  ask  "What 
next?"  are  the  answers  to  this  problem. 

Each  Shaft  Handles  250  Yards  a  Day 

This  contract,  to  be  completed  in  twenty 
months,  required  three  months  to  open  up. 


material,  loose  measurement,  every  work- 
ing day  for  the  entire  twelve  months.  No 
shaft  plant  of  any  of  the  types  in  use 
could  be  relied  on  for  such  an  output.  Such 
things  as  large  dirt  hoppers  and  a  steady 
stream  of  trucks  are  out  of  the  question  on 
the  crowded  streets  of  this  district,  besides 
the  fact  that  this  type  of  plant  does  not 
work  well  with  broken  rock.  Very  large 
skips  are  slow  and  expensive  to  load  under- 
ground, and  to  load  a  number  of  small  skips 
on  a  large  truck  with  any  hoisting  rig 
adapted  to  shaft  work  in  a  narrow  street 


load  a  large  stone  and  tip  it  back  in  less 
time  than  it  takes  to  load  stone  with  the 
hoisting  line  usually  required  below  ground. 
A  description  of  these  buckets,  built  by 
Steubener  Iron  Works,  and  of  the  bail  used 
to  lift  them  will  be  found  in  the  last  pages 
of  this  issue. 

New  Shaft  Plant  Evolved 

Having  wheeled  buckets,  it  was  possible 
to  use  this  feature  to  cut  the  time  of 
changing  empty  and  loaded  buckets  on  the 
trucks  at  the  shaft,  and  also  to  keep  the 
electric  crane  busy  all  the  time  at  actual 
hoisting,  raising  a  load  and  lowering  an 
empty  on  each  round  trip.  The  loaded 
buckets  are  set  on  the  upper  tracks  of  the 
double-deck,  four-track  changing  platform, 
and  the  empties  are  picked  from  the  lower 
tracks.  Six  loaded  buckets  are  set  on  the 
upper  tracks  while  waiting   for  the   next 
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LONG  BRIDGE  DOWN 
AS  TRUCK  IS  BACK- 
ING  IN 


After  all  the  excavation  is  finished  it  will 
take  five  months  more  to  complete  and 
backfill  the  last  of  the  subway  structure. 
The  place  measurement  of  earth  involved 
is  100,000  cu.  yd.,  of  rock  200,000  cu.  yd. 
and  of  backfill  100,000  cu.  yd.  This  means 
that  even  if  all  the  material  for  backfill 
could  be  taken  from  the  job  itself,  200,000 
eu.  yd.  place  or  300,000  cu.  yd.  loose  meas- 
urement of  earth  and  rock  will  have  to  be 
removed  from  the  work  within  twelve 
months  if  the  contract  is  to  be  finished  on 
time.  There  are  five  shafts  on  the  work, 
but  only  four  from  which  a  continuous 
maximum  output  could  be  expected.  Each 
of  these,  then,  must  handle  250  cu.  yd.  of 


would  cause  a  fatal  loss  of  time  at  the  shaft. 
Moreover,  skips  which  would  be  as  low  as 
possible  were  necessary  for  more  efficient 
loading  below  ground,  if  this  yardage  were 
to  be  handled.  The  ordinary  "battleship," 
or  double-leaf  skip,  stands  well  above  a 
man's  waist  loaded  on  a  platform  car  of  the 
lowest  kind,  and  much  time  is  lost  in  load- 
ing large  stones  in  them.  A  skip  of  this 
type  was  built  with  wheels,  but  the  split  bot- 
tom was  not  conducive  to  railroading.  The 
rig  could  not  be  made  rigid  or  strong 
enough  to  stand  hard  service.  An  ordi- 
nary dump  bucket  was  then  designed  with 
four  wheels,  as  shown  in  the  accompanying 
drawing.  It  is  possible  to  tip  up  this  bucket. 
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LONGrrUDINAL  SEaiON 
shaft  plant  changes  six  loaded  skips  for  SIX    EMPTIES   IN   FEW   MINUTES 


motor  truck,  and  the  six  empties  left  by 
the  last  truck  are  lowered  down  the  shaft 
at  the  same  time.  Connecting  the  two 
decks  with  the  level  of  the  truck  platform 
is  a  movable  bridge,  lowered  and  raised  by 
a  small  electric  winch.  Its  outer  end  is 
hinged  to  a  solid  timber  bent,  and  hinged 
timber  legs  on  its  inner  end  rest  on  the 
ground  to  support  it  level  with  the  lower 
deck  and  on  the  latter  to  support  the  bridge 
in  raised  position.  To  connect  this  bridge 
and  the  tracks  on  the  truck  platform  is  a 
short,  light  bridge  of  four  rails  which  is 
raised  and  lowered  by  a  hand  line.  As  the 
truck  backs  in,  the  rear  end  of  the  plat- 
form comes  over  a  second  bent  which  pre- 
vents deflection  as  the  loaded  buckets  pass 
upon  the  truck.  The  truck  is  guided  into 
exact  line  with  the  bridge  tracks  by  chan- 
nel-and-timber  guides  set  in  the  pavement, 
and  its  rear  wheels  ride  on  a  channel-iron 
track  to  prevent  settlement  due  to  tearing 
up  of  the  asphalt  pavement,  which  at  first 
caused  much  trouble. 

Operation  Is  Rapid 

The  truck  is  backed  home  and  chocked, 
the  long  bridge  being  lowered.  The  short 
bridge  then  drops  into  angle-iron  guides 
which  line  its  rails  up  with  the  tracks  on 
the  trucks.  The  six  empty  buckets  are  then 
rolled  off  the  truck  to  the  lower  deck  of  the 
platform.  The  bridge  is  then  raised  and 
the  six  loads  rolled  down  on  the  truck. 
Strap-steel  chocks,  fastened  to  the  two  outer 
rails  on  the  truck  with  pins  similar  to  the 
familiar  safety  jointed  shackle  pin,  are  then 
set  to  hold  the  skips  during  their  ride  to 
the  dock.  The  truck  then  pulls  out  and 
the  long  bridge  is  lowered  in  readiness  for 
the  next. 

To  check  the  speed  of  the  buckets  on  the 
long  bridge  an  ingenious  brake  is  used.    It 
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consists  of  a  channel-iron  and  plank  see-saw 
in  the  center  of  each  track,  pivoted  near 
the  center  of  the  bridge  and  having  a 
weight  hung  from  each  end.  When  the 
bridge  is  up  the  weights  nearest  the  truck 
rest  on  the  street,  those  nearest  the  chang- 
ing platform  also  rest  on  the  street,  but 
with  tight  lines,  and  the  ends  of  the  plank 
nearest  the  truck  stick  up  above  the  tracks. 
In  descending  the  bridge  each  bucket  has 
to  ride  over  the  plank  and  lift  the  counter- 
weight next  to  the  platform.    In  unloading 
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READY   lu  l>tAVt;  WITH   SIX  LOADS 

the  truck  with  the  bridge  down  the  brake 
automatically  reverses  itself.  It  is  quite 
sufficient  to  check  the  empty  buckets  with 
the  use  of  a  light  weight,  but  these  are 
running  onto  a  solid  timber  platform,  while 
the  loaded  buckets  are  running  onto  the 
less  secure  truck.  Consequently  even  with 
so  heavy  a  weight  as  almost  to  lift  the 
buckets  from  the  rails  a  line  is  used  to  hold 
the  loaded  buckets  in  addition  to  the  brake. 
This  line  has  an  8-ft  eye.  spl'ced  in  one 
end,  and  is  thrown  over  each  bucket  in 
turn  and  held  by  one  man.  The  upper  deck 
of  the  platfom  has  a  slight  incline  away 
from  and  the  lower  deck  the  same  toward 
the  shaft.  Rail  dogs  made  of  round  iron 
which  slide  in  holes  through  the  webs  of 


the  rails  are  used  to  hold  the  buckets  on 
the  upper  deck  when  the  bridge  is  down. 
The  electric  crane  which  handles  the  buckets 
in  the  shaft  operates  from  a  bridge  over 
the  street  which  has  about  8  ft.  clearance 
above  the  top  platform.  Three  men  are 
required  to  handle  the  entire  work  of  the 
changing  platform. 

At  the  dock  on  the  North  River,  which 
is  more  than  two  miles  distant,  two  cranes 
unload  each  truck  in  from  three  to  five 
minutes.  The  buckets  are  picked  up  by  a 
latched  bail,  similar  to  that  shown  in  the 
photographs,  but  without  any  braces  on  the 
back  side,  and  are  dumped  directly  into 
scows  by  a  trip  line  attached  to  the  lug  at 
the  back  of  each  bucket.  The  fall  of  the 
tide,  plus  the  difference  in  draft  of  empty 
and  loaded  scows,  amounts  to  12  ft.  or 
more,  making  direct  dumping  a  necessity 
with  the  heavy  rock  handled.  The  inability 
of  the  contractor  to  use  a  dumping  board 
without  risk  of  considerable  damage  to  the 
scows  was  an  important  reason  for  pre- 
ferring the  buckets  used  to  open-end  skips. 

Operating  Time 

The  round  trip  time  of  each  truck  will 
average  forty  minutes,  fifteen  minutes  on 
the  road  and  backing  in  each  way,  from 
three  to  five  minutes  at  the  dock  and  four  to 
six  minutes  changing  at  the  shaft.  To 
change  at  the  shaft  by  hoisting  buckets  on 
and  off  with  the  crane  alone,  which  was 
done  before  the  platforms  were  in  service, 
averaged  25  min.  per  trip,  and  necessitated 
hoisting  every  bucket  twice,  once  to  get  it 
out  of  the  shaft  and  again  to  load  it.  With 
the  platforms  ten  trips  every  eight  hours 
can  be  made  by  each  truck,  handling  90  cu. 
yd.,  loose  measurement,  of  muck,  and  each 
shaft  can  keep  two  trucks  running,  or  take 
out  180  cu.  yd.  per  shift. 

The  shaft  crews  are  little  or  no  larger 
than  those  used  with  other  types  of  plant. 
It  is  evident  that  the  investment  and  shaft 
payroll  when  spread  over  the  large  yard- 
age handled  per  day  will  show  a  very  low 
rate  per  cubic  yard. 

The  entire  scheme,  including  the  wheeled 
buckets,  was  originated  by  George  Hallet't 
Clark,  who  is  managing  the  work  for  the 
Holbrook,  Cabot  &  Rollins  Corporation.  The 
contract,  which  is  section  3  of  routes  4 
and  36,  is  being  supervised  by  the  New 
York  State  Public  Service  Commission  for 


LATCHED    BAIL    PICKS    UP    SKIPS 

the  First  District,  of  which  Robert  Ridg- 
way  is  engineer  of  subway  construction. 
Jesse  0.  Shipman  is  engineer  of  the  divi- 
sion including  the  work,  and  Howard  D. 
Gates  is  engineer  on  the  section. 


Small  Retarding  Dams  of  Debris  and 
Timber  constructed  in  mountain  canyons,  at 
an  average  cost  of  $25  each,  as  an  experi- 
ment to  control  mountain  torrents  and  pre- 
vent overflow  on  lands  below,  have  given  ex- 
ceedingly encouraging  results  in  Los  Ange- 
les County,  California.  At  the  mouth  of 
one  of  the  canyons  the  flow  was  approxi- 
mately Y>  sec.-ft.,  following  a  5.7-in.  rain- 
fall in  25  hours,  and  a  previous  intermit- 
tent shower  of  about  two  weeks'  duration 
which  had  thoroughly  saturated  the  ground. 
With  approximately  the  same  amount  of 
precipitation  before  the  dams  were  con- 
structed the  flow  is  reported  to  have  been 
about  65  sec.-ft.  The  experiment  was  car- 
ried out  by  Frank  H.  Olmsted,  member  of 
the  Los  Angeles  County  Board  of  Flood 
Control  Engineers,  assisted  by  J.  E.  Rock- 
hold,  deputy  county  surveyor. 


REAR  END  OF   TRUCK,   SHOWING  DOGS  AND   ANGLE   GUIDES   FOR   BAILS  OP   SHORT   BRIDGE,    A.ND   GLIDE   TRACK   FOR   AUG.NI.NG   TRUCK 
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Committee  Advocates  Mortar 
Bed  for  Wood  Blocks 

Reports  in  Favor  of  1:4  Mixture  from  ',2  to  I 

Inch  Thick  at  Convention  of  American 

Wood  Preservers'  Association 

A  MORTAR  BED  for  wood-block  paving, 
instead  of  a  sand  cushion,  is  recom- 
mended by  Clyde  H.  Teesdale,  H.  S.  Loud 
and  Frank  Cherrington  in  their  committee 
report  submitted  at  the  annual  meeting  in 
Chicago,  Jan.  18  to  20,  of  the  American 
Wood  Preservers'  Association.  A  1 : 4  mix- 
ture, brought  to  a  thickness  of  from  %  to 
1  in.  by  templates,  and  containing  just 
enough  water  to  insure  a  proper  setting  of 
the  cement,  is  advocated.  The  intention  is 
to  produce  a  granular  mixture  which  may 
be  raked  to  the  desired  grade. 

Under  certain  conditions,  especially  where 
vibration  may  be  expected,  the  committee 
report  specifies  that  a  mortar  cushion  may 
be  omitted  and  a  bituminous  coating  of  one 
or  two  thicknesses,  spread  upon  the 
smoothly  finished  and  thoroughly  dry  con- 
crete base,  substituted  therefor.  A  bitumi- 
nous filler  for  the  joints  is  recommended. 

Practices  in  Many  Cities  Summarized 

In  another  report  to  the  same  association 
Mr.  Cherrington  gave  the  results  of  a  cir-. 
cular  letter  requesting  information  as  to 
wood  block  paving  practice  in  a  number  of 
cities.  Of  155  cities  circularized  replies 
were  received  from  seventy-nine.  The  ma- 
jority called  for  a  bituminous  filler,  with 
pitch  having  a  slight  advantage  over  as- 
phalt. The  favored  cushion  is  shown  to  be 
about  equally  divided  between  sand  and 
mortar.  The  heavy  creosote  is  by  far  the 
most  popular  preservative  oil. 

The  data  show  that  very  few  cities  in- 
stall the  blocks  by .  ramming  the  rows  or 
courses  tightly  together.  Most  of  the  pave- 
ments are  laid  with  the  blocks  in  slight 
contact  or  by  leaving  interstices  of  at  least 
%  in.  between  the  ends  of  the  individual 
blocks.  A  large  majority  advocate  laying 
the  blocks  at  an  angle  of  90  deg.  with  the 
curb  line. 

Slipperiness  of  wood  block  pavement  is 
retarded,  up  to  6  per  cent  grades,  with 
either  lug  blocks,  creosoted  lath  strips  or 
beveled  blocks.  Very  few  cities  specify  ex- 
pansion joints  transversely;  most  of  them 
require  a  1-in.  joint  parallel  and  adjacent  to 
each  curb.  These  expansion  joints  are 
filled  with  asphalt,  pitch,  fiber  or  sand,  the 
preference  being  in  the  order  named.  In 
only  two  instances  was  a  cement  grout  filler 
specified  for  wood  blocks. 


The  Suddenness  of  Floods  in  the 
Southwest  is  set  forth  by  J.  L.  Campbell, 
engineer  maintenance  of  way  of  the  EI 
Paso  &  Southwestern  system,  in  discussing 
a  recent  bridge  washout  at  Indiole,  N. 
M.,  in  the  August  Bulletin  of  the  Ameri- 
can Railway  Engineering  Association.  At 
5  p.  m.  an  employee  passed  over  the  bridge, 
a  timber  trestle,  and  at  that  time  no  rain 
was  falling  in  the  vicinity.  At  7  p.  m.  a 
freight  train  plunged  into  the  flood  through 
the  108-ft.  washed-out  section  of  the 
bridge.  At  9  p.  m.  a  flagman  crossed  the 
stream  on  foot  near  the  wreck.  Five  men 
were  drowned  in  the  disaster,  their  bodies 
being  found  from  12  to  15  miles  below  the 
bridge,  and  several  cars,  including  steel 
coal  and  coke  cars  of  100,000-lb.  capacity, 
were  washed  from  500  to  1500  ft.  down- 
stream. 
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Scientific  Management  and  Labor 

Author,  Robert  F.  Hoxie.  Cloth,  5%  x  8  in.,  302 
pages.  New  York,  D.  Appleton  &  Company,  $1.50. 

The  author  of  this  book  is  associate 
professor  of  political  economy  at  the  Uni- 
versity of  Chicago  and  was  special  inves- 
tigator on  scientific  management  for  the 
United  States  Commission  on  Industrial 
Relations.,,  The  book  is  based  upon  the  in- 
vestigation made  for  that  commission.  The 
study  involved  chiefly  shops  designated  by 
H.  L.  Gantt  and  Harrington  Emerson  and 
the  late  Frederick  W.  Taylor,  so  that  the 
plants  studied  are  representative.  In  this 
study  the  investigator  was  assisted  by  Rob- 
ert G.  Valentine,  appointed  by  the  commis- 
sion to  represent  the  employers  and  John 
P.  Frey,  appointed  similarly  to  represent 
labor. 

The  greater  part  of  the  volume  sets  forth 
in  some  detail  the  findings  of  the  author, 
upon  which  his  conclusions,  reported  to  the 
Industrial  Relations  Commission,  were 
based.  One  hundred  and  thirty-six  pages 
of  the  volume  are  taken  up  with  a  presen- 
tation of  what  was  found  in  various  shops. 
The  remainder  of  the  volume  is  given  up 


to  appendices,  detailing  the  claims  of  the 
various  efficiency  systems,  a  statement  of 
the  vital  points  at  issue  and  the  exhaustive 
questionnaire  which  employers  were  asked 
to  answer. 

Briefly,  Professor  Hoxie's  conclusion  is 
that  scientific  management  has  succeeded 
in  creating  an  organic  whole  of  the  several 
departments  of  a  plant,  establishing  a  co- 
ordination previously  impossible.  In  this 
respect,  he  declares,  it  has  conferred  a  great 
benefit  on  industry. 

The  social  problem  created  by  scientific 
managements,  however,  does  not  lie  in  this 
field,  but  in  its  effect  upon  labor.  In  this 
respect  there  is  now  no  control  over  the  in- 
troducers of  scientific-management  meth- 
ods, so  that  they  are  free  to  use  them  for 
good  or  ill  as  they  and  the  employers  see 
fit.  Thus  in  some  shops  while  labor  has 
not  been  seriously  affected  through  the  in- 
troduction of  efficiency  system,  in  others  it 
has  been.  Professor  Hoxie  also  concludes 
that  neither  organized  nor  unorganized 
labor  finds  in  scientific  management  any 
adequate  protection  to  its  standard  of  liv- 
ing, any  progressive  means  for  industrial 
education  nor  "any  opportunity  for  indus- 
trial democracy  by  which  labor  may  create 
for  itself  a  progressively  efficient  share  in 
efficient  management."  There  is  inevit- 
ably, therefore,  conflict  between  organized 
labor  and  those  who  try  to  use  the  new 
systems  to  the  detriment  of  the  worker. 

The  character  of  the  material  supporting 
these  conclusions  can  be  pretty  well  sensed 
from  the  conclusions  themselves.  Profes- 
sor Hoxie  found  a  very  great  diversity  in 
the  methods  of  scientific  management,  in  the 
thoroughness  of  its  application  and  in  the 
character  of  results.  For  this  variation 
the  introducers  of  the  system  are  chiefly 
responsible,  though  special  conditions  in 
the  various  plants  have  a  considerable 
effect.  He  has  found  what  one  might  have 
predicted  in  advance — disparity  just  as 
wide  as  the  personalities  of  those  installing 
the  systems.  Consequently,  since  both 
good  men  and  poor  men,  good  employers 
and  bad  are  concerned,  one  can  find  about 
anything  he  seeks.  Reading  the  book,  one's 
general  impression  is,  however,  that  scien- 
tific-management shops  are  not  inferior  to 
the  run  of  what  one  could  properly  char- 
acterize as  a  "good"  shop. 


A  German  Engineering  Index 

Jahrbuch  der  Technischen  Zeitschriften — Litera- 
tur.  Edited  bv  Heinrich  Rieser.  Paper,  6  x  9  in. ; 
98  pages.  Vienna  and  Berlin,  Verlag  fur  Fach- 
literatur,   4  marks   ($1)   net. 

Reviewted  by  a.  G.  Hillberg 

Civil  and  Hydraulic  Engineer,  New  York  City. 

This  engineering  index  classifies  the  ar- 
ticles published  in  257  technical  journals 
during  1914.  Most  of  these  journals  are 
published  in  the  German  language,  but 
about  sixty  of  them  are  of  American 
English,  French,  Swiss  or  Italian  origin. 

Comparing  the  work  with  the  Engineer- 
ing Index,  published  by  the  Engineering 
Magazine  Company,  of  New  York,  which 
comprises  about  250  publications  represent- 
ing seventeen  nations  and  six  languages,  of 
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which  about  three-fourths  of  the  articles 
classified  are  printed  in  English,  it  is  obvi- 
ous that  the  sale  of  this  German  index  in 
English-speaking  countries  will  be  very 
limited. 

The  different  articles  are  referred  to  by 
title  only  and  thus  convey  little  about  their 
contents  and  scope.  This  method,  however, 
has  enabled  the  editor  to  keep  down  the 
number  of  pages  and  to  give  the  index  a 
convenient  size. 


Engineering  Geology- 
Authors,  Heinrlch  Rles,  Ph.D.,  professor  of  eco- 
nomic geology  at  CorneU  University,  and  Thomas  L. 
Watson,  Ph.D.,  professor  of  economic  geology  at 
the  University  of  Virginia,  and  state  geologist  of 
Virginia.  Cloth,  6  x  9  in. ;  722  pages,  249  illustra- 
tions. Second  edition,  enlarged.  New  York,  John 
Wiley  &  Sons,  Inc.     $4  net. 

Reviewed  by  Frederick  K.  Morris 

Department  of  Geology,  Columbia  University,   New 
York  City. 

This  is  a  textbook  of  intermediate  char- 
acter. It  can  be  used  with  profit  by  stu- 
dents who  have  had  no  previous  training 
in  geology,  yet  the  matters  in  it  are  more 
fully  treated  than  in  any  elementary  text- 
book known  to  the  reviewer. 

The  book  may  be  divided  into  three  gen- 
eral sections:  Structural  and  dynamic 
geology  and  related  engineering  problems; 
applied  geology,  under  which  head  are  con- 
sidered building  stones,  lines  and  cement, 
coal  and  oil  and  ore  deposits,  and  historical 
geology. 

The  treatment  is  largely  descriptive. 
Features  of  great  geologic  interest  such  as 
volcanoes  and  earthquakes  receive  almost 
no  mention.  Rocks  are  admirably  described 
with  ample  illustrations  in  a  long  chapter 
so  clearly  subdivided  and  systematized  that 
students  find  little  difficulty  in  mastering 
its  contents ;  but  the  theoretic  and  dynamic 
discussions  are  condensed  to  an  extreme  of 
brevity.  In  discussing  rivers,  on  the  other 
hand,  the  behavior  of  running  water  as  a 
dynamic  agent  receives  full  consideration, 
for  the  engineer  who  attempts  river  im- 
provement must  know  how  to  utilize  or  op- 
pose the  energies  of  the  streara.  This  is 
especially  true  in  the  improvement  of 
mature  rivers  where  great  lengths  of  river 
must  be  improved  at  low  cost.  The  essays 
on  landslides  and  on  lakes,  are  quite  the  best 
in  any  textbook  known  to  the  reviewer,  and 
form  a  unique  feature  of  the  work. 

The  second  division  might  be  called  ap- 
plied geology.  More  than  200  pages  are 
given  to  the  consideration  of  building 
stones,  limes,  cement  and  plaster,  clay  and 
clay  products,  coal,  petroleum  and  gas  and 
other  hydrocarbons,  road  foundations  and 
materials,  and  ore  deposits.  The  discussion 
of  building  stones  is  exceptionally  full  on 
the  theoretic  side.  Not  merely  to  describe 
building  stones,  but  rather  to  show  stu- 
dents how  to  judge  them,  seems  to  be  the 
author's  aim.  Methods  of  testing  and  the 
relative  practical  importance  of  tests;  the 
structural  qualities  which  characterize  good 
building  stone,  and  the  peculiarities  of  com- 
position and  structure  which  make  faulty 
building  stone-^these  and  similar  matters 
of  importance  to  both  the  architect  and  the 
engineer  are  well  treated.  The  purely  de- 
scriptive part  is  adequate  for  the  purpose, 
and  illustrated  with  maps  and  photographs. 
Much  the  same  type  of  comment  could  be 
made  on  the  other  chapters  of  this  section. 
An  intensive  and  qualitative  knowledge  is 
aimed  for  rather  than  such  a  quantitative 
knowledge  as  only  a  full  course  in  economic 
geology  can    impart. 


The  chapter  on  historical  geology  con- 
stitutes the  chief  addition  to  the  first  edi- 
tion. The  introduction  to  this  subject 
points  out  the  importance  of  fossils,  condi- 
tions and  methods  of  fossilization,  and  the 
inference  that  may  be  drawn  from  the 
fossil  content  of  rocks.  The  presentation 
gives  the  engineer  exactly  what  he  needs 
— rock  types,  distribution,  probable  altitude 
of  beds,  economic  possibilities  and   means 


of  recognition.  He  is  less  concerned  with 
the  physical  history  of  the  earth  or  the  evo- 
lution of  life,  yet  these  interesting  matters 
are  not  wholly  neglected. 

On  the  whole,  the  new  edition  has  lost 
none  of  its  good  points  and  is  decidedly 
more  complete  as  a  geologic  textbook  and 
more  valuable  also  as  a  guide  to  the  man 
in  the  field  by  reason  of  the  additions  on 
the  historical  side  appearing  in  it. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  wiU  be  welcomed 


Where  Does  the  Water  Go? 

Sir: — Assume  the  elevation  of  the  junc- 
tion of  two  rivers  to  be  600  at  the  point 
marked  O  in  the  accompanying  sketch.  The 
elevation  at  a,  %  mile  from  0,  is  600.75. 
The  elevation  at  c,  %  mile  from  0,  is 
600.2. 

With  the  two  rivers  at  this  stage,  meas- 
urement of  river  A  at  a  gave  a  discharge 
of  323  sec.-ft.  A  rise  of  0.5  ft.  in  river  C 
made  the  elevations  at  c  and  a  600.70  ft. 
and  600.75  ft.  respectively,  river  A  being 


unchanged,  inasmuch  as  the  drainage  area 
was  not  in  any  way  affected  by  rainfall  in 
the  drainage  area  of  river  C. 

Now  a  measurement  of  the  discharge  at 
a  gave  504  sec.-ft.  The  point  between  the 
two  rivers  consists  of  about  400  acres  of 
bottomland  about  20  ft.  above  normal  river 
surface  and  underlain  with  a  gravel  bar 
from  10  to  15  ft.  thick.  My  theory  is  that 
during  the  first  measurement,  because  the 
river  C  was  at  a  lower  elevation  of  about 
3  ft.  than  corresponding  points  across  the 
bottom  on  river  A  by  reason  of  the  differ- 
ence in  slope  of  the  rivers,  a  large  part  of 
the  water  flowed  through  the  gravel  under- 
lying the  land  and  emptied  into  river  C 
above  the  junction,  while  during  the  second 
measurement,  because  the  river  C  was  flush, 
there  was  an  elevation  or  head  against 
which  the  assumed  underflow  would  have 
been  compelled  to  discharge.  Now  the  co- 
efficient of  flow  through  the  gravel  might 
be  such  as  to  be  balanced  by  this  rise  in 
river  C,  thus  making  the  path  of  least  re- 
sistance down  the  channel  of  river  A,  which 
would  account  for  the  larger  discharge 
found  under  this  condition. 

River  A  traverses  a  valley  approximately 
1/2  mile  wide,  which  is  underlain  with  a 
gravel  bar  from  2  to  10  ft.  thick  from  head 
to  mouth.     Measurements  of  the  principal 


springs  which  give  practically  a  constant 
discharge  on  the  headwaters  of  the  river 
aggregate  1200  sec.-ft.,  while  at  various 
points  down  the  river  the  discharges  do  not 
increase  nearly  as  much  as  the  inflow  from 
the  springs,  and  at  the  mouth  a  discharge 
of  from  300  to  500  sec.-ft.  is  all  the  water 
there  is  flowing  in  the  channel  above 
ground.  While  the  drainage  area  is  above 
that  of  adjacent  basins  an  anticlinal  pre- 
vents flow  through  the  range  of  hills  on  the 
east  side,  and  there  are  no  large  springs  or 
other  evidences  of  flow  from  this  basin  in 
the  others. 

Numerous  measurements  were  taken  and 
the  mean  computed.  The  method  of  rod 
floats  was  checked  against  meter  measure- 
ments, and  it  is  felt  sure  that  the  discrepan- 
cies noted  are  not  due  to  errors  of  methods 
of  measurement. 

L.  S.  Scott. 

Linn  Creek,  Mo. 


Why  Is  Registration  in  Civil  Engi- 
neering Decreasing? 

Sir: — Referring  to  your  editorial  of  Dec. 
18,  1915,  page  766,  on  the  question  of  why 
registration  in  civil  engineering  is  decreas- 
ing, and  the  numerous  explanations  which 
it  has  called  forth,  permit  me  to  suggest 
another  reason  which  may  prove  to  be  the 
principal  reason  why  the  engineering  pro- 
fession seems  to  be  losing  its  charms  for  so 
many  of  our  young  men.  I  refer  to  the 
private  practice  of  many  of  the  engineering 
professors  in  active  competition  with  their 
own  alumni  who  have  not  the  prestige  of 
the  university  back  of  them  nor  free  office 
rent,  stationery  and  student  labor. 

Possibly  the  young  graduate  has  found 
such  competition  extremely  disheartening. 
The  remedy  for  this  growing  evil  is,  we 
believe,  in  requiring  the  recipient  of  such 
professional  fees  to  deposit  them  in  the 
treasury  of  the  university.  This  should 
discourage  the  practice  and  improve  con- 
ditions in  our  profession. 

W.  J.  Sherman, 
The  W.  J.  Sherman  Company,  Consulting 
Engineers. 

Toledo,  Ohio. 


Sir:  The  writer  has  read  with  interest 
the  discussion  in  the  Engineering  Record 
on  the  reasons  for  the  decreasing  number 
of  engineering  students  in  the  colleges,  and 
feels  that  the  facts  set  forth  should  cause 
those  who  are  interested  in  the  welfare  of 
the  profession  serious  consideration — not 
perhaps  so  much  because  of  the  lesser  num- 
ber of  students,  as  because  of  the  reasons 
for  this  decrease.     In  considering  the  sub- 
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ject  nothing  will  be  gained  unless  it  is  done 
with  an  earnest  desire  to  get  at  the  naked 
truth  regardless  of  unpleasant  things  we 
may  discover  about  ourselves.  Too  often 
those  who  write  on  subjects  related  to  the 
welfare  of  the  engineer  are  prompted  by 
selfish  motives,  or  blinded  by  their  own 
success  to  the  actual  conditions  of  the 
average  man  in  engineering  work.  The 
conditions  of  the  average  engineer  are 
never  discussed,  nor  is  his  case  presented 
fully. 

The  Engineering  Record  asks  why,  if  the 
supply  is  not  greater  than  the  demand,  are 
engineers'  salaries  so  low?  Supply  and  de- 
mand are  not  the  only  elements  that  go 
to  fix  salaries.  There  is  fully  as  great  an 
over-supply  of  young  lawyers  and  doctors 
as  there  is  of  engineers,  yet  the  average 
lawyer  or  doctor  is  able  to  own  his  own 
home,  support  his  family  comfortably  and 
provide  for  his  old  age.  Can  this  be  said 
of  the  average  man  in  engineering  work? 
Again,  is  there  not  relatively  more  of  a 
demand  for  engineers  right  out  of  college 
than  for  men  of  a  few  years'  experience? 
A  man  with  five  years'  experience  can  get 
nearly  as  good  wages  as  a  man  with  ten 
years'  experience.  This  tends  to  prove  that 
the  fault  is  not  poor  training  given  in  the 
schools.    Is  the  trouble  not  here? 

The  engineers  have  had  no  organization 
to  advance  their  interests.  There  is  no 
helpful  brotherly  spirit  among  engineers  of 
different  stations  in  life.  The  chief  or  con- 
sulting engineer  of  fifty  feels  it  is  his  duty 
to  exploit  and  crush  the  spirit  of  the  man 
of  thirty  in  the  name  of  his  employer.  This 
is  often  done  by  starting  the  young  man 
on  the  work  at  a  low  salary  with  bright 
promises  of  a  raise  as  soon  as  he  has 
learned  something  of  the  business.  What 
actually  happens  is  that  when  he  has  had 
his  experience  and .  asks  for  the  raise  he 
is  allowed  to  get  another  job  and  another 
cub  is  put  through  the  extracting  process. 

This  is  not  true  of  all  firms,  nor  of  all 
individuals,  but  there  is  enough  of  it  to 
affect  the  salary  of  the  average  engineer 
and  lower  the  general  standards  of  the  pro- 
fession. There  is  no  line  to  divide  the 
engineer  and  the  layman.  Any  one  can  set 
himself  up  as  an  engineer,  and  no  one  can 
say  another  is  not  an  engineer  for  fear  of 
being  asked  what  is  required  to  make  a 
man  an  engineer.  This  lowers  the  general 
standard  of  the  profession. 

The  Ohio  Engineering  Society  has  at- 
tempted for  years  to  remedy  this  evil  by 
having  a  license  law  passed,  which  would 
raise  the  standing  of  the  profession  in  the 
eyes  of  the  public,  even  if  it  had  no  other 
good  effect.  How  the  last  bill  proposed 
could  hurt  the  best  interests  of  the  pro- 
fession has  never  been  explained,  but  the 
national  society  has  stubbornly  opposed  all 
license  laws.  One  cannot  help  but  wonder 
whether  this  opposition  is  in  the  interest 
of  the  profession  or  of  the  employers. 

I  do  not  believe  there  is  an  over-produc- 
tion of  engineering  graduates,  but  there  is 
undoubtedly  an  under-consumption  due  to 
.shortsighted  policies  of  employers,  which  in 
turn  is  partly  due  to  lack  of  general  adver- 
tising and  co-operation  on  the  part  of  the 
profession,  because  of  the  lack  of  a  strong 
and  keen  organization. 

Had  the  national  engineering  societies 
seen  their  opportunity  twenty  years  ago 
and  started  a  constructive  policy  for  adver- 
tising the  profession  and  advancing  its  in- 
terests there  would  not  be  the  complaint 
there  is  to-day  of  poor  salaries ;  there  would 


not  be  so  many  public  bonds  outstanding 
and  maybe  not  so  many  railroads  in  the 
hands  of  receivers.  It  would  seem  that 
the  stock  arguments  and  explanations 
which  are  solemnly  repeated  to  the  average 
engineer  every  time  he  complains  of  his 
lot  are  about  worn  out,  and  that  if  the 
national  societies  cannot  take  a  construc- 
tive stand  of  some  kind  in  the  interest  of 
the  whole  profession  they  profess  to  lead 
they  would  do  well  to  confine  their  dis- 
cussions to  strictly  technical  subjects. 
With  conditions  as  they  are  what  en- 
couragement is  offered  to  a  young  man  to 
spend  the  four  best  years  of  his  life  and 
two  or  three  thousand  dollars  on  an  engi- 
neering course?  A  few  are  able  to  make 
themselves  comfortable  homes,  but  there 
are  more  who  are  compelled  to  become  mere 
floaters,  kicked  about  the  country  and  ex- 
ploited by  first  one  employer  and  then  an- 
other until  they  take  up  another  line  of 
work.  In  closing  let  me  remind  the  pro- 
fession in  the  words  of  the  poet — "They 
have  rights  who  dare  maintain  them." 
An  Average  Civil  Engineer. 
Cleveland. 


Shear  Cracks  or  Tension  Failure? 

Sir:  With  regard  to  the  shear  cracks  in 
the  12-in.  31.5-lb.  stringers,  reported  by  F. 
H.  Avery,  in  the  article  on  page  14  of  your 
issue  of  Jan.  1,  and  noticed  in  one  of  your 
editorials  of  Jan.  8,  if  we  neglect  the  12  x 
%-in.  plates  riveted  to 
the  upper  flanges,  and  if  £"dof(^'>pe~^ 
we  assume  that  the  up- 
per flange  only  is  cut  off 
in  coping  and  none  of  the 
web,  the  neutral  axis  is 
found  to  be  only  3.53  in. 
above  the  lower  face  of 
the  lower  flange;  the 
maximum  shearing 
stress  estimated  by  the  ~ 
simple  theory  of  bending  is  about  one-fourth 
larger  in  the  coped  part  than  it  would  be  if 
the  beam  were  of  normal  section,  while  the 
maximum  fiber  stress  is  increased  more 
than  three  times  by  the  coping.  This  is  in 
agreement  with  your  editorial. 

However,  it  seems  to  me  that  this  is  not 
the  whole  story.  The  accompanying  sketch 
shows  a  strip,  1  in.  long,  cut  in  imagina- 
tion from  this  beam  and  so  located  as  to  in- 
clude the  end  of  the  cope.  On  the  right 
face  of  this  strip  we  have  a  stress  distribu- 
tion somewhat  like  that  of  the  normal  beam, 
while  on  the  left  face  we  have  a  stress  dis- 
tribution characteristic  of  the  coped  beam, 
or  a  T-beam.  In  this  sketch  I  have  shown, 
not  the  stress  distribution,  but  the  distribu- 
tion of  forces  on  the  two  faces  per  unit  of 
height,  all  to  the  same  scale.  These  forces 
are  those  due  to  positive  bending  moment 
and  do  not  include  shear.  For  negative 
moment  the  magnitudes  will  be  the  same, 
but  the  signs  will  be  interchanged. 

It  will  be  noticed  that  the  whole  force 
carried  by  the  upper  flange  of  the  uncoped 
beam  comes  as  a  horizontal  shear  on  the 
upper  part  of  the  web,  and  that  we  have 
no  means  of  estimating  over  how  long  a 
horizontal  section  this  shearing  force  is 
distributed.  It  seems  fairly  evident  that  the 
shearing  stress  will  be  extremely  high  on  a 
horizontal  section  near  the  end  of  the  cope, 
and  it  seems  very  probable  that  this  may 
start  a  crack  with  many  repetitions  of  even 
comparatively  small  moments,  either  posi- 
tive or  negative.    After  the  crack  has  once 


started  we  may  expect  it  to  become  longer 
with  repeated  loadings. 

These  considerations  confirm  Mr.  Avery's 
suggestion  that  coped  beams  should  be  re- 
garded with  suspicion  for  live  loads  that 
are  often  repeated. 

O.  H.  Basquin, 
Professor  of  Applied  Mechanics,  College  of 
Engineering,  Northwestern  University. 

Evanston,  111. 


To  Repair  the  Cistern  and   Yet 
Save  the  Tree 

Sir:  In  your  issue  of  Jan.  8,  page  57, 
Stuart  T.  Smith  inquires  how  to  repair  a 
cistern  without  injuring  a  near-by  poplar 
tree.  The  Carolina  poplar  is  one  of  our 
most  vigorous  and  adaptable  species.  Mr. 
Smith  is  not  likely  to  harm  the  growth  of 
this  tree  by  cutting  off  such  roots  as  may 
be  necessary  in  repairing  the  cistern.  New 
roots  will  develop  very  rapidly  and  the  only 
bad  effect  will  be  in  weakening  the  root 
support  of  the  tree,  making  it  liable  to  be 
thrown  by  the  wind.  If  the  tree  has  a  very 
large  top,  and  the  roots  are  cut  to  a  con- 
siderable extent  on  one  side,  the  branches 
should  be  cut  back  severely  to  lessen  re- 
sistance to  the  wind.  Otherwise  the  tree 
should  be  braced  by  an  iron  rod  bolted 
through  the  trunk  and  firmly  anchored  by 
chains  to  a  "dead-man." 

Incidentally  the  Carolina  poplar  is  no- 
toriously a  nuisance  in  cities  or  near  dwell- 
ings because  of  the  habit  of  its  roots  to 
penetrate  and  clog  drains,  crack  and  lift 
cement  sidewalks,  etc.,  and  also  because  its 
leaves  fall  throughout  the  summer,  causing 
unsightly  litter.  Owners  of  Carolina  pop- 
lar trees  would  do  well  to  plant  species  like 
the  sycamore,  Norway  maple,  oriental 
plane,  ginkgo  or  red  oak,  and  remove  the 
poplars  as  soon  as  the  more  valuable  trees 
are  large  enough  to  require  the  space. 

In  repairing  the  cistern  Mr.  Smith  would 
probably  get  best  results  by  lining  it  with 
a  cement  wall  4  to  6  in.  thick.  The  poplar 
roots  may  penetrate  even  a  wall  of  this 
character  in  time,  owing  to  the  disintegrat- 
ing action  of  the  acids  formed  during 
growth.  For  this  reason  some  benefit  may 
be  derived  by  giving  the  earth  walls  of  the 
cistern  a  thick  coating  of  coal  tar  before 
the  cement  wall  is  placed.  The  coal  tar 
would  have  a  tendency  to  discourage  the 
growth  of  near-by  roots. 

S.  B.  Detwiler, 

Philadelphia.  Forest  Engineer. 


Marine  Borers  Riddled  Sheathed  Tim- 
bers, although  they  did  not  touch  similarly 
treated  unsheathed  specimens  in  the  experi- 
ments of  Dr.  L.  F.  Shackell  carried  out  last 
summer  at  the  marine  biological  station  of 
the  U.  S.  Bureau  of  Fisheries,  Beaufort, 
N.  C,  and  reported  at  the  recent  convention 
of  the  American  Wood  Preservers'  Associa- 
tion. The  specimens  were  3  in.  square  and 
4  ft.  long,  covered  by  strips  of  ''j-in.  lob- 
lolly pine.  It  was  explained  that  the  borers 
enter  the  untreated  sheath  and  grow  to 
such  size — several  thousand  times  the  di- 
mensions of  the  embryonic  stage — that  any 
toxic  property  the  preservative  may  have 
on  the  infant  borer  is  lost  on  the  full-grown 
individual.  Dr.  Shackell  explained  that  the 
practical  significance  of  the  experiment  lay 
in  the  absolute  necessity  of  protecting  by 
treatment  every  part  of  the  stick  which  will 
be  exposed. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractom  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  short,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Simple  Rod  Cutter  Made  in  Black- 
smith's Shop 

By  L.  A.  FRANCISCO 
New  York  City 

A  SHEAR  for  cutting  steel  bars  made 
for  a  New  Jersey  dredging  company 
by  one  of  their  blacksmiths,  and  which  is 
used    in    their   repair    yard,    is    illustrated 


LEVERAGE    OF    ROD    CUTTER    GIVES    70,000    POUNDS 
PRESSURE 

herewith.  To  a  12  x  12-in.  timber  is  bolted 
a  1-in.  thick  steel  plate  having  two  holes 
over  the  center-line  of  the  timber.  Through 
one  of  these  passes  the  eyebolt  which  forms 
the  hinge  of  the  jaw.  Into  the  other  fit 
several  different  sizes  of  anvil  blocks,  for 
cutting  different  sizes  of  steel  bars.  The 
movable  blade  of  the  shear  was  made  from 
an  old  bridge  eyebar  fitted  with  a  cutting 
edge  of  hardened  tool  steel.  The  leverage 
shown  in  the  sketch  makes  it  possible  to 
exert  a  pressure  of  about  70,000  lb.  on  this 
edge. 


placing  more  reinforced  concrete  behind  it, 
which  necessitated  a  second  row  of  sheet 
piling  behind  the  first  and  the  excavation 
of  the  ground  which  had  previously  been 
grouted.  This  gave  an  admirable  chance 
to  observe  what  had  happened  in  the  first 
grouting.  It  was  found  that  the  grout  had 
permeated  the  sand  and  stiffened  it  so  that 
in  most  places  it  had  to  be  broken  up  with 
hammers  and  picks. 


Grouting  Simply  Done  Holds  Run- 
ning Sand  Behind  Sheeting 

SHEET  piling  is  often  not  absolutely 
tight,  but  lets  through  sand  and  water 
from  behind  in  such  quantities  that  it  is 
impossible  to  do  the  required  work.  Ac- 
cording to  a  reader,  one  solution  of  the 
problem  thus  presented  is  to  work  holes 
through  the  stiffer  soil  above  the  sand  with 
an  iron  rod,  withdraw  the  rod  and  replace 
it  with  a  length  of  pipe  through  which 
grout  is  poured  and  worked  down  by 
churning.  This  stiffens  the  sand  and  ef- 
fectually prevents  it  from  flowing.  If  a 
long  stretch  of  piling  is  troublesome  it  is 
desirable  to  have  two  lines  in  which  the 
holes  are  staggered  and  about  two  feet 
apart,  the  first  line  being  about  three  feet 
behind  the  sheet  piling.  This  was  success- 
fully tried  in  building  a  retaining  wall  of 
reinforced  concrete  where  the  steel  bars 
had  to  be  anchored  to  the  rock  foundation, 
in  connection  with  the  construction  of  a 
surge  tank,  by  forces  of  the  Ontario  Power 
Company  at  its  plant  at  Niagara  Falls, 
Ont. 

After   this   retaining   wall   was   built   it 
was   found  necessary  to   strengthen   it  by 


Pipe  "Tunnel"  on  Bender  Keeps 
Curved  Bars  from  Twisting 

A  LARGE  number  of  bars  bent  to  a 
three-quarter  circle  are  required  for 
reinforcing  the  shells  used  by  Foley  Bros., 
Welch,  Stewart  &  Farquier,  in  building 
the  pier  walls  at  the  Halifax  ocean 
terminals.  As  the  bars  are  light  they 
would  twist  up  in  going  through  the  rolls, 
and  so  acquire  curves  in  several  different 
planes.  To  overcome  this  and  hold  the  bars 
flat  on  the  table  a  pipe  "tunnel"  for  the 
bent  end  of  the  bar  to  feed  through  was 
made  of  a  piece  of  iy2-in.  pipe.    This  was 


Drive  Shaft: 


PIPE   "tunnel"   PREVENTS   TWISTING 

bent  to  a  quarter  circle  and  clamped  down 
to  the  bending  table  on  the  circumference 
of  a  circle  passing  through  the  rolls.  The 
bender  is  shown  in  the  accompanying  draw- 
ing. It  was  devised  by  C.  D.  McArthur, 
formerly  chief  engineer  for  Foley  Bros., 
Welch,  Stewart  &  Farquier. 


Forms  Wedged  from  Top  of  Shores 
with  Superior  Results 

By  G.  W.  SMITH 

Engineer,      Hodgin      Construction      Company, 

Omaha,  Neb. 

WEDGES  are  being  placed  at  the  top 
of  the  form  shores  instead  of  the 
bottom,  as  is  the  usual  custom,  in  building 
the  new  Ford  assembly  plant  at  Omaha, 
Neb.,  foi  which  the  Hodgin  Construction 
Company  of  St.  Paul  is  contractor.  When 
bottom  wedging  is  used  the  form  work 
must  be  leveled  before  the  shores  are 
braced,     or    else    the    bracers     must     be 


loosened  for  leveling.  By  using  the  system 
of  top  wedging  the  form  work  can  be 
erected  and  braced  and  the  steel  reinforc- 
ing placed  before  any  leveling  is  done. 

On  this  job  a  flat-slab  system  of  floor 
construction  is  being  used.  When  a  floor  is 
ready  to  be  leveled  the  level  is  set  up  at  a 
convenient  place  and  the  target  on  the  level 
rod  is  set  for  the  proper  grade.  The  col- 
umn heads  are  leveled  first  by  reading  the 
rod  on  the  four  sides  of  the  column  and 
having  two  carpenters  underneath  to  do 
the  necessary  wedging  up.  It  is  best  to 
have  the  floor  a  little  low  rather  than  too 
high,  as  it  is  easier  to  drive  the  wedges  up 
a  little  than  to  loosen  them  and  lower  the 
floor.  After  the  column  heads  are  leveled, 
the  centers  between  columns  are  taken  and 
given  the  proper  crown.  After  this  is  done 
all  the  other  wedges  are  gone  over  and 
brought  to  a  solid  bearing. 

The  claim  for  this  method  of  wedging  is 
that  it  facilitates  the  erection  of  centering. 
Its  one  disadvantage  is  that  driving 
wedges  while  standing  on  a  horizontal  tie 
nailed  to  the  shores  at  the  proper  height  is 
a  little  more  difficult  than  it  would  be 
standing  on  the  finished  floor.  So  far  this 
method  has  been  used  on  three  floors  of 
this  building,  and  no  cause  has  been  found 
to  abandon  it  for  the  usual  procedure. 


"Drydocking"  a  Tug  with  a  Set 
of  Chain  Blocks 

THE  FACT  that  no  great  weight  is  lifted 
by  tilting  a  floating  hull  to  bring  part 
of  it  above  water  for  repairs  has  often 
been  utilized  by  river  contractors  to  make 
minor  repairs,  a  derrick  boat  being  usually 
employed  to  do  the  lifting.  A  good  appli- 
cation of  this  principle,  when  avoided 
tying  up  a  derrick  boat  for  a  day  or  more, 
is  shown  in  the  accompanying  photograph. 
A  large  pair  of  chain  blocks  attached  to  a 
timber  cantilevered  over  the  edge  of  the 
lock  wall  was  here  used  to  raise  the  bow 
of  the  tug  to  repair  holes  made  by  run- 
ning into  ice,  and  to  hold  it  up  while  the 


CHAIN    BLOCKS   RAISE   TUG    FOB    REPAIRS 
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entire  bow  was  sheathed  with  metal.  The 
tail  of  the  timber  was  located  over  a  well 
in  the  land  wall  which  communicated  with 
the  operating  culvert  in  the  river  wall, 
and  was  chained  down  suitably.  This  work 
was  done  at  the  Government  lock  and  dam 
on  the  Hudson  River  at  Troy,  N.  Y.  The 
dam  has  just  been  completed  by  Govern- 
ment forces  under  the  Corps  of  Engineers, 
0.  S.  Army,  Col.  William  M.  Black  being 
in  general  charge  of  the  district  and  Maj. 
M.  J.  McDonough  having  charge  of  the 
work  at  Troy. 


Concrete  Collars  Economical  Sup- 
port for  Poles  in  Swamp 

THE  BUILDERS  of  an  Ohio  transmis- 
sion line  which  crossed  swampy  ground 
overcame  troubles  due  to  settlement  of  the 
poles  by  the  expedient  illustrated   in  the 

1  Weight  ofP)>le 
and  Equipment 

Cedar  Pole 
Nails 


CONCRETE   SUPPORT   EASILY   PLACED 

accompanying  drawing.  Poles  of  this  sort 
carry  loads  much  greater  than  their  own 
weight,  due  to  tension  in  the  lines 
stretched  on  them  and  also  to  the  pull  of 
guy  lines  where  it  is  necessary  to  use  this 
means  to  prevent  their  leaning  in  soft 
ground. 

As  indicated  in  the  drawing,  heavy  nails 
were  driven  part  way  into  each  pole  at  and 
below  the  ground  line.  Around  the  pole 
and  over  these  nails  a  circular,  wedge- 
shaped  section  of  concrete  was  molded. 
The  nails  took  up  the  shear  between  the 
pole  and  the  concrete,  and  the  bearing  area 
developed  by  the  latter  was  made  sufficient 
to  prevent  settlement. 


almost    as    objectionable    as    spraying    oil. 

A  brush  that  overcomes  the  difficulty,  and 
one  which  experience  on  the  work  of  this 
company  has  proved  to  be  useful,  is  made 
by  tacking  a  piece  of  unsheared  sheepskin, 
wool  side  out,  around  the  end  of  a  thin 
board,  of  about  1/2  in.  thickness,  of  con- 
venient width  and  of  sufficient  length  to 
reach  the  depth  of  form.  The  holding  tacks 
are  best  put  in  the  edge  of  the  thin  board 
handle.  This  should  preferably  be  of  hard- 
wood to  have  the  necessary  strength  and 
lightness.  This  cheap  (even  in  these  times 
of  high-priced  wool)  sheep-brush  makes 
a  very  efficient  tool  for  spreading  light  min- 
eral oil  on  metal  forms.  It  is  equally  useful 
on  wood  forms  if  they  are  planed  smooth 
and  are  free  of  splinters  and  so  on.  Of 
course,  it  is  of  no  value  when  sticky  oil 
is  used. 

In  storing  tools  and  machinery,  a  piece 
of  sheep  pelt  makes  a  good  wiper  for  ap- 
plying a  thin  coating  of  oil  to  surfaces  that 
should  be  protected  against  rust.  For  flex- 
ibility in  getting  into  angles  and  over  ir- 
regular surfaces,  the  wiper  may  be  held 
limply  in  the  hand,  while  for  smooth  sur- 
faces, a  brush  that  is  easily  held,  and  very 
effective  in  covering  considerable  surface 
quickly,  is  made  by  tacking  the  wiper  on  a 
block  of  wood. 


Sheepskin    Brush    Solves    Oiling 
Troubles  in  Narrow  Forms 

By  B.  M.  MATHIAS 
Circular  Concrete  Company,  Minneapolis,  Minn. 

ANYONE  who  has  had  experience  try- 
ing to  apply  oil  to  the  surface  of  forms 
of  the  "release,  raise  as  a  unit  and  fill" 
type,  extensively  used  in  con.structing  con- 
crete silos  and  tanks,  knows  that  the  task 
is  not  an  easy  one.  Unless  metal  forms  are 
oiled  or  given  some  kind  of  coating  between 
fills  the  concrete  adheres  and  a  rough,  un- 
sightly surface  results. 

In  building  these  thin  walls  (6  in.  is  a 
common  thickness)  the  narrow  space,  ob- 
structed by  the  horizontal  reinforcing, 
which  must  be  placed  in  at  the  top  as  the 
form  is  raised,  does  not  permit  the  use  of  a 
common  paint  or  whitewash  brush  for  coat- 
ing the  mold  surfaces..  Oiling  by  spraying 
with  a  hand-pump  we  found  objectionable, 
because  the  reinforcing  steel,  and  also  top 
of  the  previously  poured  wall,  received  too 
much  of  the  shower  of  oil.  A  mop  of  cloth 
or  burlap  soon  coats  over  and  will  not  give 
up  the  oil,  while  on  the  other  hand  the  oil 
readily  leaks  out  at  the  bottom,  making  it 


Excavation  to  Backfill  in  One 
Handling  via  the  Roof 

IN  the  east  portal  of  the  Twin  Peaks  tun- 
nel which  the  city  of  San  Francisco  is 
constructing  as  a  municipal  venture,  de- 
scription of  which  appeared  in  Engineer- 
ing Record  of  Sept.  26,  1914,  page  361,  a 
considerable  length  of  the  concreting  was 
done  in  open  cut.  It  was  found  that  the 
last  of  the  excavation  in  this  section  could 
be  expedited  and  that  at  the  same  time  the 
work  of  backfilling  on  completed  parts  of 
the  concrete  arch  could  be  cheapened  by 
cutting  through  the  arch  and  delivering 
muck  direct  to  the  backfill  with  one  hand- 
ling, using  an  inclined  railway  through  the 
finished  roof. 


An  accompanying  illustration  shows  how 
this  was  accomplished.  Loaded  dump  cars 
were  delivered  by  gravity  to  the  foot  of  the 
incline  on  the  right,  were  drawn  up  by  an 
electrically  driven  endless-chain  belt,  and 
after  being  dumped  in  fill  were  returned 
empty  down  the  incline  shown  on  the  left. 
About  10,000  cu.  yd.  of  material  were 
handled  over  this  incline  improvised  after 
the  work  was  under  way.  In  making  the 
openings  in  the  arch  roof  the  reinforcing 
was  left  in  place  so  that  the  sections  could 
be  readily  restored  to  normal. 

While  mucking  was  in  progress  the  elec- 
tric motor  ran  continuously,  cars  being 
handled  at  about  five-minute  intervals.  The 
link  belt  operated  by  this  motor  carried 
dogs  which  engaged  steel  brackets  riveted 
to  the  running  gear  of  the  dump  cars,  so 
that  the  mechanism  required  no  attention 
at  either  6nd  of  the  incline.  From  the  top 
a  slight  descending  grade  delivered  the 
cars  to  the  dump  by  gravity.  On  the  re- 
turn incline  the  link  belt,  which  was  not 
provided  with  power,  was  controlled  by  a 
hand-operated  friction  brake  working  on 
the  shaft  that  carried  the  link  belt 
sprocket  at  the  head  of  the  incline. 

The  most  important  problem  that  had 
to  be  solved  in  getting  the  scheme  to  work 
satisfactorily  was  the  proper  grades  for 
the  inclines.  The  grades  first  selected  were 
too  steep  and  a  reconstruction  of  the  track 
was  required.  As  finally  adopted  the 
ascending  grade  was  made  28  per  cent  and 
the  descending  grade  40  per  cent.  The 
cars  handled  had  a  capacity  of  11/2  cu.  yd. 

The  work  is  being  done  under  the  direc- 
tion of  M.  M.  O'Shaughnessy,  city  engi- 
neer. The  escalator  was  designed  and  built 
by  the  contractors,  R.  C.  Storrie  &  Com- 
pany, of  San  Francisco. 


An  Interstate  Bridge  is  being  con- 
structed across  the  Colorado  River  at  To- 
pock,  Ariz.  The  bridge  will  connect  the 
highway  systems  of  two  states  and  is  be- 
ing built  by  joint  action  of  California, 
Arizona  and  the  federal  government. 


INCLINED  RAILWAY  DELIVERS   DIRT  FROM    HEADING    TO   BACKFILL   IN    SAME  CARS 
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Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Oscar  S.  Straus  Strongly  Ap- 
proves of  Engineer  on 
Service  Commissions 

Chairman  of  New  York  City  Board  in  Charge 
of  Subway  Work  Tells  Why  Engineer 
Can  Aid  in  Solving  Commis- 
sion Problems 

Governor  Whitman  of  New  York  openly 
professed  his  faith  in  the  value  of  an  engineer 
as  a  member  of  a  service  board  when  he  ap- 
pointed Henry  W.  Hodge  to  the  Public  Service 
Commission  of  the  First  District,  which  con- 
trols the  New  York  City  subway  work.  The 
public  has  not  known,  however,  that  the  new 
chairman  of  the  commission,  Oscar  S.  Straus, 
is  equally  convinced  of  the  need  for  a  technical 
man  on  such  a  board.  Mr.  Straus'  views  are 
particularly  important  because  of  his  business 
experience  and  his  long  and  distinguished 
public  service  as  Ambassador  to  Turkey  and  as 
Secretary  of  Commerce  and  Labor  under 
President  Roosevelt. 

In  calling  on  Mr.  Straus  to  learn  his  opinion 
the  representative  of  the  Engineering  Record 
was  prepared  to  ask  questions  on  the  points 
usually  argued — whether  a  subordinate  en- 
gineering staff  could  not  give  the  commission 
all  the  technical  advice  needed;  whether  the 
judicial  mind  was  not  all  important,  to  the 
exclusion  of  the  engineering;  and  what  type 
of  engineer  is  best  fitted  for  the  work.  There 
was  no  need  to  ask  the  questions.  Mr.  Straus 
gave  his  views  without  pausing  for  questions, 
anticipating  all  of  the  queries  it  had  been 
proposed  to  propound. 

Advised  Engineer's  Appointment 

"As  chairman  of  this  commission,"  said  Mr. 
Straus,  "I  welcomed  and  advised  the  appoint- 
ment of  a  high-class  engineer  as  a  member. 
The  Governor,  however,  forestalled  my  ideas 
as  he  had,  for  some  time  past,  before  my  ap- 
pointment, come  to  the  same  conclusion  that 
I  subsequently  reached.  He  carried  out  his 
views  in  a  most  excellent  manner  by  inducing 
Mr.  Hodge  to  accept  the  position.  A  man  of 
Mr.  Hodge's  experience  and  standing  is  not  a 
mere  engineer.  He  has  in  the  fullest  sense  < 
the  word  a  constructive  mind. 

"The  reason  why  an  engineer  of  high  stand- 
ing is  of  such  value  to  the  commission  is  be- 
cause fully  half  of  our  problems  are  construc- 
tion problems.  A  man  looking  at  them  from 
the  administrative  point  of  view,  and  uniting 
with  that  attitude  expert  knowledge  as  an  en- 
gineer, is  of  enormous  help  to  our  engineering 
force,  which  naturally  looks  at  problems  from 
the  purely  engineering  aspect.  Furthermore,  an 
experienced  engineer  who  has  been  connected 
with  large  works  is  in  the  very  nature  of 
things  a  broad-minded  and  a  practical  man. 
He  possesses  qualities  that  cannot  but  be  help- 
ful in  the  solution  of  such  problems  as  the 
commission  deals  with. 

"The  reason  why  the  engineering  mind  is 
so  valuable  in  such  work  is  that  it  unites  what 
Carlyle  characterizes  as  the  articulate  and  the 
inarticulate  qualities — the  power  of  formulat- 
ing proposals  united  with  the  power  of  con- 
struction— deeds  together  with  words. 

"We  were  particularly  fortunate  in  securing 
on  our  board  such  an  exceptional  man,  who 
in  experience,  character  and  ability  is  so  well 
qualified  to  aid  in  the  solution  of  the  problems 
before  us  as  Mr.  Hodge.  Our  engineering 
staff  is  excellent  and  the  fact  that  we  have  on 
the  commission  itself  a  member  with  full  re- 
spon-sibility,  who  also  understands  the  tech- 
nical problems,  will  be  an  aid  in  solving  the 
very  important  questions  before  us." 


Colorado  Riverat  Tliirty-Four-Foot 
Stage  Inundates  Yuma 

On  Jan.  22  the  Colorado  River  reached  the 
34-ft.  stage  at  Yuma,  which  is  equivalent  to  a 
flood  four  feet  deep  on  the  ground  floors  of 
buildings  along  the  main  street,  and  is  the 
highest  level  on  record  since  1891.  Many  old 
buildings  in  the  lower  portions  of  the  town 
were  destroyed,  and  the  gas,  electric  and 
water  services  were  put  out  of  commission. 
The  Government  levees  gave  way,  both  above 
and  below  Yuma,  flooding  the  Arizona  side  of 
the  Yuma  valley  and  completely  inundating 
the  town  of  Araz  and  the  Indian  Reservation. 
The  Government  levee  had  to  be  cut  at  one 
point  to  release  water. 


President   of  Technical  Publishing 

Company  Who  Died  Suddenly 

This  Week 


JOHN    ALEXANDER  HILL 


Due  to  ample  warning  no  fatalities  occurred 
in  Yuma,  except  for  the  death  of  Mayor 
Moore,  caused  by  shock.  A  citizens'  relief  com- 
mittee promptly  undertook  to  feed  and  shelter 
the  homeless,  and  on  Jan.  23  electricity,  light 
and  water  were  being  supplied  by  auxiliary 
plants  brought  by  the  Southern  Pacific  Railroad 
from  Tucson.  On  Jan.  24  railroad  traffic,  west 
of  Yuma  was  still  blocked  by  the  washout  at 
Araz  station,  and  the  flood  waters  at  Yuma  had 
lowered  to  the  22-ft.  level.  J.  C.  Allison,  chief 
engineer,  California  Development  Company, 
reported  by  telephone  from  Hanlon  heading 
that  the  water  was  four  feet  below  levee  tops 
and  the  canal  system  intake  was  safe. 

Conditions  in  the  Volcano  Lake  Levee  Dis- 
trict were  not  considered  serious,  because  the 
duration  of  the  flood  peak  was  short,  and  the 
overflow  above  this  point  served  as  storage. 

,A  telegram  to  the  Engineering  Record  from 
A.  B.  Fletcher,  chief  engineer  California  High- 
way Commission,  stated  that,  although  the  re- 
cent Southern  California  floods  had  damaged 
many  county  highway  bridges,  damage  to  the 
state  road  system  was  comparatively  slight, 
probably  totaling  less  than  $10,000. 


John  A.  Hill,  Publisher  of 

Technical  Journals,  Dies 

Suddenly 

Owner   of    "Engineering    News"   Stricken   by 

Heart   Disease — .Arose  from   Locomotive 

Engineer  to  Presidency  of  Large 

Publishing  Company 

John  Alexander  Hill,  president  of  the  Hill 
Publishing  Company,  publisher  of  Engineer- 
ing News,  the  American  Machinist,  Power,  the 
Engineering  and  Mining  Journal,  and  Coal 
Age,  died  suddenly  of  heart  disease  Jan.  24 
while  motoring  from  his  house  in  East  Orange, 
N.  J.,  to  his  otRce  in  New  York  City.  His 
death  ends  a  career  filled  with  dramatic  inter- 
est— the  rise  of  a  farmer's  boy,  reared  in  the 
humblest  surroundings,  through  the  ranks  of 
printer's  "devil,"  machinist,  locomotive  engi- 
neer, and  round-house  foreman  to  a  position  in 
which  he  was  one  of  the  dominating  influences 
in  the  field  of  technical  journalism.  Mr.  Hill 
was  essentially  a  self-made  man,  with  a  vigor 
of  personality  and  a  strength  of  determination 
which  swept  obstacles  aside,  but  he  had  none 
of  the  objectionable  egotism  which  is  some- 
times a  characteristic  of  men  who  have  risen 
to  power  through  the  sheer  force  of  their  own 
efforts. 

He  was  bom  on  a  farm  in  Sandgate,  near 
Bennington,  Vt.,  Feb.  22,  1858,  and  while  still 
a  lad  his  parents  moved  to  Wisconsin.  His 
ambition  for  doing  things  asserted  itself  early 
in  life,  for  he  left  the  public  schools  when  he 
was  only  fourteen  years  old  to  enter  upon  his 
first  job  in  a  country  printing  office.  Here  he 
remained  until  he  had  saved  enough  money 
from  his  meager  earnings  to  buy  a  half  inter- 
est in  a  small  machine  repair  shop.  Here  it 
was  that  his  inborn  aptitude  for  mechanics 
developed  and  in  1878,  when  he  had  reached 
the  age  of  twenty,  he  went  to  Colorado  to  run 
a  locomotive  on  the  Denver  &  Rio  Grande 
Railroad.  Mr.  Hill's  journalistic  instincts  soon 
began  to  crystallize.  He  was  a  keen  observer 
of  the  things  that  passed  before  his  eyes,  and 
he  commenced  to  translate  his  daily  experi- 
ences on  the  railroad  into  "copy,"  sending  his 
contributions  to  a  small  paper,  Locomotive 
Engineering,  published  in  New  York  by  a 
company  which  also  controlled  the  American 
Machinist.  His  forceful,  breezy  style  and  his 
evident  grasp  of  the  practical  details  of  rail- 
roading made  such  a  favorable  impression  that 
he  was  offered  an  editorship  on  the  paper  to 
which  he  had  been  sending  his  manuscripts. 
He  left  the  railroad,  came  to  New  York  and 
began  work  as  an  editor. 

His  First  Paper 

It  is  characteristic  of  the  man's  rugged 
power  that  in  a  short  time  he  owned  the  paper 
which  had  offered  him  a  job.  He  had  not  been 
writing  for  Locomotive  Engineering  long  be- 
fore he  saw  in  the  enterprise  possibilities 
which  had  never  been  grasped  by  its  owners. 
He  promptly  enlisted  the  support  of  Angus 
Sinclair,  purchased  the  journal,  and  under- 
took to  carry  it  on  as  a  separate  publication. 
In  this  venture  Mr.  Hill  was  both  editor  and 
publisher,  and  his  genius  was  well  proved  by 
the  phenomenal  success  of  the  publication.  Its 
subscription  list  grew  by  leaps  and  bounds, 
and  it  rapidly  assumed  the  leading  position 
in  its  field. 

It  was  evident  to  Mr.  Hill's  keen  business 
sense,  however,  that  a  journal  appealing 
largely  to  locomotive  runners  had  not  the  ele- 
ments for  the  largest  financial  success,  and  he 
perceived  the  opportunity  of  applying  modern 
business  and  editorial  methods  to  the  American 
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Machinist,  a  journal  of  standing  and  reputa- 
tion, which  had  been  conducted  for  years  along 
nltra  conservative  lines.  In  1896  Mr.  Hill  sold 
his  interest  in  Locomotive  Engineering  to  his 
partner,  Mr.  Sinclair,  purchased  the  American 
Machinist  and  laid  the  foundation  for  one  of 
the  larg^est  enterprises  in  the  field  of  technical 
publication  ever  established. 

From  the  time  of  his  acquisition  of  the 
American  Machinist  his  activities  in  the  pub- 
lication field  rapidly  expanded.  He  purchased 
Power,  and  soon  afterward  the  Engineering 
and  Mining  JoumaL  In  1912  Engineering 
News  passed  into  his  control  from  its  founder 
and  chief  owner  Georg^e  H.  Frost. 

To  carry  on  these  various  publications  Mr. 
Hill  organized  the  Hill  Publishing  Company, 
in  which,  while  he  held  the  largest  interest,  a 
number  of  those  associated  in  the  conduct  of 
the  various  journals  were  also  stockholders. 
A  fifth  journal,  Coal  Age,  was  established  in 
1911  to  cover  a  field  which  it  had  become  evi- 
dent was  too  broad  to  be  successfully  reached 
by  the  Engineering  and  Mining  Journal, 
chiefly  devoted  to  metal  mining  interests. 

In    addition    to    his   control    of   engineering 


Spend  $4,623,880  in  V/z  Years  for  Sur- 
facing Lincoln  Highway 

Expenditures  in  hard-surfacing  the  Lincoln 
Highway  in  the  past  eighteen  months  have 
amounted  to  $4,623,880,  all  of  the  money  being 
paid  by  the  various  communities  along  the 
route. 


Water  Main  Break  in  Cleveland 
Damages  Railway  Tracks 

Cleveland's  West  Side  section  was  without 
water  supply  or  fire  protection  for  several 
hours  Jan.  20,  due  to  a  break  in  a  42-in.  water 
main  under  Spruce  Street  at  the  Sycamore 
Street  slip.  The  rush  of  water  was  so  great 
that  over  200  ft.  of  railroad  track  were 
washed  out.  The  break  occurred  at  the  lowest 
point  of  the  water  system  leading  to  the  West 
Side,  and  all  house  connections  and  mains 
were  drained  almost  immediately. 

For  six  hours,  until  a  by-pass  could  be  put 
in  use,  175,000  persons  were  without  a  water 
supply  or  fire  protection.  The  main  which  gave 
way  was  of  cast  iron,  IM,  in.  thick,  and  has 


ral  port  on  the  Paraguay  River,  which  is  navi- 
gable for  large  steamers  all  the  way  to  the 
Atlantic  Ocean.  The  construction  and  opera- 
tion of  the  new  works  will  be  undertaken  by 
MacArthur,  Perks  &  Company,  Ltd.,  and  the 
contractors  are  the  Construction  &  Engineer- 
ing Finance  Company,  both  allied  with  MacAr- 
thur Brothers  Company  of  New  York  City. 


Pioneer  Activated  Sludge 
Plant  in  Service 

First  Large-Scale  Installation  of  New  Process 

of  Sewage  Treatment  Put  Into  Continuous 

Operation  at  Milwaukee 

The  2,000,000-gal.  activated  sludge  sewage 
treatment  plant  at  Milwaukee  is  completed 
and  has  been  put  into  operation.  The  ac- 
companying photograph  shows  the  sedimen- 
tation tank  at  the  extreme  left.  It  is  to  be 
covered  later  with  a  wooden  roof.  At  the  ex- 
treme right  of  the  sedimentation  tank  are  the 
two  sludge  aerating  tanks.  The  other  eight 
tanks  are  for  aerating  the  sewage.  The  air 
pipes  are  seen  on  top  of  the  tanks. 


PIONEER  ACTIVATED  SLUDGE  PLANT  AT  MILWAUKEE  WHICH  WAS  RECENTLY  PLACED  IN  REGULAR  SERVICE 


periodicals  Mr.  Hill  was  a  prominent  factor 
in  the  technical  book  publishing  business.  In 
1909  he  became  associated  with  James  H. 
McGraw,  publisher  of  the  Engineering  Record, 
and  the  McGraw-Hill  Book  Company  was 
formed.  This  partnership  involved  only  the 
book  publishing  interests  of  the  McGraw  and 
the  Hill  organizations,  and  involved  no  amal- 
gamation in  the  production  of  the  several  tech- 
nical journals  controlled  by  Mr.  McGraw  and 
Mr.  Hill. 

An  enterprise  in  which  Mr.  Hill  took  great 
pride  and  to  which  he  devoted  some  of  the  best 
energy  of  the  last  years  of  his  life  was  the 
construction  on  Tenth  Avenue  and  Thirty- 
sixth  Street,  New  York  City,  of  the  building 
to  house  his  publications,  which  was  completed 
in  1914.  It  was  characteristic  of  Mr.  Hill  that 
the  building  was  not  only  planned  at  every 
point  to  suit  the  convenience  and  economy  of 
the  printing  and  publishing  business,  but  that 
unusual  provision  was  made  for  the  safety, 
comfort  and  health  of  the  army  of  workers 
housed  in  the  building. 

Mr.  Hill  was  married  in  Wisconsin  in  1882 
to  Emma  B.  Carlisle,  who,  with  one  daughter 
survives  him. 

Mr.  Hill  was  vice-president  of  the  Machinery 
Club,  a  member  of  the  Engineers'  Club  of 
New  York  City,  Railroad  Club,  Campfire  Club 
and  of  the  American  Society  of  Mechanical 
Engineers,  to  which  he  was  elected  in  1913, 
among  his  references  being  Thomas  A.  Edison 
and  James  Hartness. 


been  in  the  ground  twenty  years.  Water  Com- 
missioner Schulz  stated  the  break,  which  oc- 
curred at  a  joint,  was  due  to  settlement  of 
earth  underneath  the  main. 


Agree  on  Rivers  and  Harbors  Bill 

Claude  Kitchin,  chairman  of  the  House 
Ways  and  Means  Committee,  announced  Jan. 
25,  following  a  conference  with  President  Wil- 
son at  the  White  House,  that  a  rivers  and  har- 
bors bill  had  been  agreed  on.  It  will  carry  an 
appropriation  of  $24,000,000  for  the  purpose 
of  paying  for  projects  already  authorized.  It 
is  predicted  that  there  will  be  no  omnibus  ap- 
propriation for  public  buildings  at  this  session 
of  Congress.  Appropriations  all  along  the  line 
are  being  cut  in  anticipation  of  the  needs  for 
military  preparedness. 


New  Reinforced  -  Concrete  Docks 
Planned  for  Asuncion,  Paraguay 

Plans  for  the  construction  at  Asuncion,  Para- 
guay, of  approximately  1500  linear  feet  of  new 
reinforced-concrete  docks,  with  ample  storapc 
warehouse  space  and  modern  freight  handling 
facilities  and  traveling  cranes,  have  been  sub- 
mitted for  approval.  It  is  expected  that  active 
construction  will  begin  within  90  days.  The 
new  docks  will  replace  the  five  present  totally 
inadequate,  dilapidated  wooden  docks  in  front 
of  the  Custom  House.  Asuncion  is  a  good  natu- 


A  complete  description  of  the  plant  by  T. 
Chalkley  Hatton,  chief  engineer  of  the  Mil- 
waukee Sewerage  Commission,  appeared  in 
the  Engineering  Record,  Oct.  16,  1915,  page 
481.  Up  to  the  middle  of  January  the  plant 
was  in  partial  operation  on  the  fiU-and-draw 
method  for  the  purpose  of  building  up  suf- 
ficient activated  sludge  to  warrant  starting 
the  continuous  flow.  When  operating  with 
25  per  cent  of  sludge  in  the  aerating  tanks 
and  with  a  4-hr.  running-through  period  the 
capacity  is  1,620,000  gal.  per  day.  The  sedi- 
mentation period  is  27  min.  and  the  velocity 
of  the  liquor  through  the  eight  aerating  tanks 
over  the  912-ft.  direct  travel  is  3.8  ft.  per 
minute.  Decreasing  the  running-through 
period  to  3  hr.  increases  the  capacity  to  2,160,- 
000  gal.  per  day  and  the  velocity  to  5  ft.  per 
minute. 

Compressed  air  is  furnished  by  a  motor- 
driven  Connersville  positive  blower  having  a 
capacity  of  2400  cu.  ft.  of  free  air  per  minute 
compressed  to  5  lb.  The  two  complete  units 
provided  cost  $2,986.69  erected,  including  the 
frame  blower  house. 

The  volume  and  rate  of  air  supplied  to  the 
whole  plant  and  to  the  sludge  tanks  is 
measured  by  General  Electric  indicating  rec- 
ording integrating  meters  costing  $314.25  and 
$305.25  respectively. 

The  contract  price  for  building  the  eleven 
tanks,  including  seventy-two  40-ft.  piles  for 
foundations  under  each  tank  and  piping  com- 
plete, was  $55,000. 
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Sullivan     Heads     New     England 
Waterworks  Association 

William  F.  Sullivan  was  elected  president  of 
the  New  England  Waterworks  Association  at 
the  annual  meeting  held  in  Boston,  Jan.  12. 
He  joined  the  organization  in  1900  and  is  at 
present  engineer  and  superintendent  of  the 
Pennichuck  Waterworks,  Nashua,  N.  H.  Mr. 
Sullivan  for  a  number  of  years  past  has  taken 
an  active  part  in  the  New  England  Associa- 
tion's work.  He  was  a  vice-president  last 
year  and  has  been  identified  with  the  organi- 
zation's   committee    work.      He    was    bom    at 


Elected  President  of  New  England 

Waterworks  Association  at 

Annual  Meeting 


WILLIAM  F.  SULLIVAN 


Lowell,  Mass.,  in  1868,  and  began  work  as  an 
assistant  in  the  city  engineer's  office  of  that 
municipality.  He  advanced  through  the  lower 
engineering  grades  until  he  was  placed  in  gen- 
eral charge  of  the  Lowell  Waterworks.  Later 
he  went  to  Nashua,  N.  H.,  to  enter  upon  his 
present  duties. 

The  other  officers  elected  were:  Vice-presi- 
dents, C.  M.  Saville,  C.  E.  Davis,  S.  E.  Killam, 
R.  S.  Lea,  D.  A.  HefFernan  and  W.  W.  Brush; 
secretary,  Willard  Kent;  treasurer,  L.  M.  Ban- 
croft; editor,  R.  K.  Hale. 


Northern  Illinois  Water  Supplies 
Imperiled  by  Unusual  Floods 

"Boil  the  water"  notices  appeared  last  week 
in  the  Chicago  papers  following  an  unusually 
heavy  24-hour  rainstorm  on  top  of  the  frozen 
ground,  a  condition  that  backed  water  into  the 
Sixty-eighth  Street  pumping  station  until  it 
stood  at  a  level  2  in.  above  the  top  of  the  open 
suction  well  extending  up  through  the  floor. 
The  water  department  was  prepared  for  a 
much  higher  level,  having  banked  sand  bags 
around  the  well.  "We  could  not  see  and  do 
not  believe  any  seepage  got  into  the  supply," 
said  one  of  the  officials,  "but  we  asked  that 
the  notices  be  printed  so  as  to  be  on  the  safe 
side." 

The  supply  to  the  station  is  sterilized  at  the 
crib  and  an  extra  amount  of  chlorine  was 
added  during  the  flood  period,  but  of  course 
it  is  not  considered  likely  that  it  would  act 
on  a  subsequent  pollution  if  there  was  one. 

Numerous  basements  throughout  the  city 
were  flooded  and  practically  all  subways  under 
elevated  tracks  on  the  South  Side  were  filled 
with  from  2  to  6  ft.  of  water.  The  antiquated 
sewer  system  of  Chicago  was  taxed  beyond  its 
limits  and  the  question  of  rebuilding  it  in  the 


downtown  district  along  with  any  subways  now 
being  agitated  was  forced  home  on  the  lay- 
man. 

Reports  from  northern  Illinois  towns  indi- 
cate that  the  sewer  systems  in  many  of  them 
are  entirely  inadequate.  West  Hammond  had 
2%  ft.  of  water  in  its  streets.  The  Fox  River 
at  South  Aurora  was  dynamited  to  break  an 
ice  jam  forcing  the  water  into  the  Aurora 
pumping  station.  Joliet  reported  2000  people 
driven  out  of  their  houses,  and  streets  filled 
with  ice  left  by  the  receding  waters.  At 
Peoria  the  Illinois  River  registered  24.1  ft.  on 
Jan.  23,  0.1  ft.  higher  than  the  previous  rec- 
ord made  in  1882.  The  weather  bureau  pre- 
dicted a  further  rise  of  2  ft.  A  levee  opposite 
the  city  protecting  4000  acres  broke,  forcing 
AOO  families  to  abandon  their  homes.  Water 
])oured  3  ft.  deep  over  some  of  the  levees  in 
this  region.  The  12,500-acre  Spring  Lake 
drainage  district  was  flooded  from  breaks  in 
the  levees  holding  back  the  Mackinaw  River. 


Flood  Damage  Severe  in  Los  An- 
geles County 

Floods  due  to  heavy  rains  descending  upon 
California,  Jan.  16  and  17,  caused  losses  of  not 
less  than  $3,000,000  and  the  lives  of  at  least  four 
people.  In  Los  Angeles  County,  where  the  citi- 
zens will  soon  have  a  chance  to  vote  on  a 
$3,600,000  bond  issue  for  flood  control  and 
conservation  work,  rich  agricultural  lands  were 
overflowed  and  soil  carried  away,  railroads 
washed  out,  streets  and  roads  cut  away, 
bridges  destroyed  and  buildings  wrecked. 

The  high  water  in  and  around  the  city  of 
Los  Angeles  came  near  to  being  as  disastrous 
as  the  flood  two  years  ago,  which  was  the 
direct  cause  of  the  agitation  for  flood  pre- 
vention work.  In  36  hours,  more  than  6  in. 
of  rain  fell.  Cloudbursts,  having  their  source 
in  the  mountains,  swept  down  upon  the  fertile 
plain  upon  which  are  situated  practically  all 
the  cities  and  tovvms  of  Los  Angeles  County, 
and,  uniting  there  with  swollen  streams,  cut 
new  channels  and  spread  out  over  wide  areas 
on  their  way  to  the  ocean.  At  the  harbors, 
channels  were  filled  with  silt  and  dredging 
will  be  necessary  to  keep  them  navigable. 

All  of  the  railroads  suffered.  The  San 
Pedro,  Los  Angeles  &  Salt  Lake  tracks  were 
washed  out  at  different  points  between  Los 
Angeles  and  Riverside,  and  over  a  mile  at 
Walnut,  while  the  Southern  Pacific  lost  sev- 
eral hundred  feet  of  its  line  at  Whitewater 
and  some  at  Moorpark,  Pacoima  and  Tejunga 
Pass.  The  Pacific  Electric  interurban  serv- 
ice was  almost  completely  suspended  for  a 
time,  a  number  of  towns  being  completely 
isolated.  The  Atchison,  Topeka  &  Santa  Fe 
lines  also  went  out  at  points  near  Cajon,  Up- 
land, Glendora  and  San  Diego. 

A  number  of  bridges  were  washed  out,  while 
others  were  undermined  and  threatened,  in- 
cluding the  Pacific  Electric  bridges  at  Rio 
Hondo  and  Rivera,  the  Southern  Pacific  bridge 
at  Downey,  the  Los  Angeles  city  bridges  at 
Avenues  52  and  60,  and  all  county  bridges 
within  five  miles  of  Azusa,  and  also  along 
the  Foothill  boulevard,  on  the  Compton-Clear- 
water  highway,  and  at  other  points. 

Valuable  industrial  property  bordering  on 
the  banks  of  the  Arroyo  Seco  and  Los  Angeles 
Rivers,  in  Los  Angeles,  was  cut  away.  In  the 
residential  districts  streets  and  sewers  caved 
in,  and,  it  is  said,  houses  were  flooded  and 
trees  uprooted. 


House    Approves    $25,000,000    Federal 

Aid  Road  BiU 

The  House  of  Representatives  on  Jan.  25 
passed  the  Shackleford  bill,  which  authorizes 
an  appropriation  of  $25,000,000  to  aid  states 
in  the  building  of  public  highways.  The  vote 
was  281  to  81.  The  measure  was  opposed  by 
those  who  believe  that  all  available  money 
should  be  used  for  increased  military  pre- 
paredness. 


Civil  Engineer  Becomes  Vice- 
President  of  International 
Corporation 

Philip     W.     Henry     Elected     an     Officer     in 

$50,000,000  Company  Recently  Organized 

for     the     Exploitation     of 

Foreign  Trade 

Philip  W.  Henry,  consulting  civil  engineer. 
of  New  York  City,  has  been  elected  vice-presi- 
dent of  the  recently  organized  American  In- 
ternational Corporation,  the  purpose  and  scope 
of  which  was  briefly  outlined  on  page  93  of 
the  Jan.  15  issue  of  this  journal. 

Mr.  Henry  has  for  many  years  been  promi- 
nently identified  with  developments  in  the 
West  Indian  and  South  American  fields  in 
which  the  corporation,  among  its  other  activi- 
ties, will  operate.  Since  1909  he  has  been 
president  of  the  Central  Railroad  of  Haiti, 
which  owns  and  operates  60  miles  of  railroad 
in  that  country,  a  modern  reinforced-concrete 
wharf  at  Port-au-Prince,  which  represents  the 
only  real  harbor  improvement  completed  in 
that  port  since  the  founding  of  the  republic 
over  a  century  ago,  and  the  tramways  and 
electric  light  plant  of  the  city. 

In  various  official  capacities  with  the  Barber 
Asphalt  Company  he  had  much  to  do  with  the 
development  of  the  Bermudez  asphalt  deposit 


Elected  Vice-President  of  American 
International  Corporation 


PHILLIP  W.  HENRY 


in  Venezuela,  and  that  on  the  Island  of  Trini- 
dad. From  1906  to  1909  he  was  president  of 
the  South  American  Construction  Company, 
which  built  125  miles  of  railroad  in  Bolivia. 
Other  activities  have  taken  him  to  Spain,  Pern, 
Brazil,  Mexico,  Chili  and  the  Argentine  Re- 
public. 

Started  Career  in  Railroad  Work 

Mr.  Henry  was  born  at  Scranton,  Pa.,  and, 
after  three  years  service  in  the  engrineering 
corps  of  the  Delaware,  Lackawanna  &  Western 
Railroad,  on  the  location  and  construction  of 
its  extension  from  Binghamton  to  Buffalo,  re- 
ceived his  professional  education  at  the  Rens- 
selaer  Polytechnic    Institute,   from   which   he 
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was  graduated  in  1887  with  the  degree  of  civil 
engineer.  He  then  became  foreman  of  the 
works  of  the  Barber  Asphalt  Paving  Company 
at  Buffalo,  and  was  made  assistant  superin- 
tendent the  following  year.  In  1889  he  became 
superintendent  for  the  company  at  St.  Joseph, 
Mo.,  and  at  Omaha,  Neb.  In  1897  he  became 
general  manager  in  New  York,  and,  in  1900, 
attained  the  grade  of  vice-president  and  gen- 
eral manager.  He  left  the  company  in  1902  to 
become  vice-president  of  the  Medina  Quarry 
Company,  and,  in  1904,  he  opened  an  office  in 
New  York  as  consulting  engineer.  Since  then 
he  has  been  vice-president  of  the  A.  L.  Barber 
Asphalt  Company,  operating  the  Bermudez 
asphalt  deposits  in  Venezuela,  and  presi- 
dent of  the  South  American  Construction  Com- 
pany, which  built  125  miles  of  railroad  in  Bo- 
livia from  Viacha  to  Oruro,  all  of  which  was 
built  at  an  altitude  of  12,000  ft.  and  over. 

Since  1909  he  has  been  president  of  the  Cen- 
tral Railroad  at  Haiti,  which  owns  sixty  miles 
of  railroad  and  the  wharf,  tramways  and  elec- 
tric light  plants  at  Port-au-Prince.  He  is  also 
president  and  director  of  the  Achotla  Mines 
Company,  which  owns  gold  and  silver  mines  in 
the  state  of  Guerrero,  Mexico. 

Made    700-Mile    Railroad    Reconnoissance    in 
Spain 

In  1910  he  made  a  railroad  reconnoissance  in 
Spain,  traveling  a  distance  of  700  miles,  study- 
ing a  proposed  line  from  Bilbao  to  Madrid,  and 
thence  to  Valencia. 

In  1893  he  made  the  only  borings  ever  made 
in  the  pitch  lake  in  the  Island  of  Trinidad, 
which  reached  to  a  depth  of  135  ft.  in  the  cen- 
ter without  reaching  bottom,  thereby  demon- 
strating the  inexhaustibility  of  the  supply 
so  far  as  the  present  generation,  at  least,  is 
concerned.  In  1904  and  1905  he  spent  some 
months  in  the  state  of  Vera  Cruz,  Mexico, 
making  an  examination  of  the  oil  fields  in  that 
region,  and  making  a  survey  of  a  railroad  to 
develop  the  resources  of  that  part  of  Mexico. 
This  latter  work  was  done  for  the  Pan-Ameri- 
can Company  of  Delaware,  of  which  he  was  at 
the  time  vice-president.  In  1911  he  was  ap- 
pointed president  of  the  Eddy-Peruvian  Com- 
pany, which  in  1912  and  1913,  made  a  railroad 
survey  for  the  Peruvian  Government,  200  miles 
in  length,  from  Huancayo  to  Ayacucho, 
through  a  very  difficult  country. 

Of  recent  years  he  has  devoted  considerable 
attention  to  the  development  of  oil  properties, 
and  from  1911  to  1914  was  consulting  engineer 
for  the  Southern  Pacific  Railroad  with  special 
reference  to  the  development  of  its  oil  proper- 
ties in  California,  Texas  and  Mexico. 

Recently  he  returned  from  an  extended  trip 
through  Brazil,  the  Argentine,  Chili  and  Bo- 
livia, looking  up  the  railway  and  public  utility 
situation  in  those  countries. 


Wood  Preservers  Present 
Service  Test  Facts 

Chicago    Convention     Program     Replete     with 

Results  of  Treated  Paving  Blocks,  Bridge 

and  Structural  Timbers  and  Cross-Ties 

Committee  reports  on  treated  timber  for 
various  uses  were  the  feature  of  the  conven- 
tion of  the  American  Wood  Preservers'  Asso- 
ciation held  in  Chicago  Jan.  18  to  20.  When 
J.  H.  Waterman  was  elected  president  of  the 
organization  last  year  he  began  a  campaign 
for  the  collection  of  facts,  the  information  sub- 
mitted to  the  annual  meeting  last  week  is  the 
result  of  his  effort  to  secure  data  upon  which 
to  base  conclusions  as  to  the  best  uses  of  wood 
and  its  preservatives. 

So  the  program  this  year  fairly  bristled  with 
facts  on  the  longevity  of  wood  block  paving,  on 
the  significance  of  an  innocent-looking  fungus 
on  the  end  of  a  cross-tie,  on  the  suitability  or 
undesirability  of  wood  blocks  for  factory  floor- 
ing, on  the  enormous  waste  of  wood  piling  in 
water  not  infested  with  marine  borers,  and  on 
results  obtained  under  service  with  treated 
bridge  and  structural  timbers. 


Last  year  the  West  Coast  representatives  an- 
nounced that  they  were  on  the  eve  of  discover- 
ing a  method  of  treating  Douglas  fir  success- 
fully. O.  P.  M.  Goss,  consulting  engineer,  of 
Seattle,  presented  a  paper  detailing  the 
methods. 

Service  Test  Results 

A.  E.  Larkin,  chairman  of  the  committee  on 
service  tests  of  wood  block  paving,  gave  details 
of  pavements  in  good  condition,  which  had  re- 
quired an  insignificant  amount  of  maintenance 
in  Minneapolis  after  thirteen  years,  in  Seattle 
after  seven  years  and  in  Newark  after  seven 
years. 

On  bridge  and  structural  timbers  the  com- 
mittee headed  by  H.  M.  Rollins  added  to  the 
elaborate  report  of  1915,  data  from  twenty- 
four  different  structures,  mostly  railroad 
trestles,  piles  and  wharfs. 

In  the  report  on  service  tests  on  cross  ties 
the  chairman,  C.  P.  Winslow,  presented  a  mass 
of  facts  on  the  durability  records  of  treated 
and  untreated  ties,  involving  more  than  50 
species,  including  1200  individual  records.  The 
compilation  was  made  by  Messrs.  Winslow  and 
Teesdale,  of  the  Forest  Products  Laboratory. 
Information  of  ties  in  the  tracks  of  electric 
railways  is  desired  by  the  committee,  which 
was  continued. 

Mr.  Winslow  in  a  separate  paper  presented 
information  on  the  composite  strength  value 
of  thirty-five  species,  the  factors  being  specific 
gravity,  nail  pull  resistance,  hardness,  static 
bending,  and  compression,  parallel  and  perpen- 
dicular to  the  grain. 

Oil   Specification    Most   Debated   Question 

The  special  report  on  a  wood  block  preserva- 
tive specification  presented  by  S.  R.  Church  fur- 
nished food  for  the  most  exciting  discussion  dur- 
ing the  convention.  Discussion  on  practically  the 
same  specification  was  looked  for  at  Dayton  at 
the  meeting  of  the  American  Society  of  Munici- 
pal Improvements,  but  was  held  by  that  society 
in  committee  cold  storage  for  another  year.  The 
proposed  specification  is  confessedly  a  broad 
one  and  would  let  in  nearly  every  kind  of  oil 
derived  from  coal  gas  tar  or  coke  oven  tar. 
Herman  von  Schrenck  contended  that  practi- 
cally all  oils  gave  equally  good  protection 
against  decay,  "so  why  quibble  over  the  oil 
specification  when  the  real  difficulty  lies  in 
getting  the  proper  treatment."  The  water  gas 
people  felt  that  provision  should  be  made  for 
their  oil,  and  presented  a  long  brief  in  support 
of  their  contention.  The  committee  members 
answered  that  as  yet  they  had  not  become  ac- 
quainted with  sufficient  service  records  to  war- 
rant advocating  its  use  as  standard.  By  a 
close  vote  the  contenders  for  adoption  of  the 
specification  as  a  standard  of  the  society  were 
defeated.  The  report  was  received  as  informa- 
tion and  referred  to  the  standing  committee  on 
preservatives. 

The  wood  block  paving  report  presented  by 
C.  H.  Teesdale  was  very  materially  changed  by 
the  committee  of  which  he  was  chariman  from 
that  printed  as  an  advance  paper.  So  many 
changes  were  suggested  from  the  floor  that  it 
was  referred  back  to  the  committee  until  an- 
other year. 

E.  A.  Sterling,  chairman  of  the  committee  on 
specifications  for  the  purchase  and  preserva- 
tion of  treatable  timber,  presented  specifica- 
tions for  structural  timber,  track  ties  and  pil- 
ing only.  Wood  blocks  are  under  consideration 
by  a  special  committee,  and  poles,  mine  tim- 
bers and  other  classes  of  material  were  left 
for  future  consideration. 

Toxicity  Test  on  Marine  Borers 

Dr.  L.  F.  Shackell,  St.  Louis  University, 
detailed  tests  on  the  toxicity  of  preservatives 
on  the  marine  borer  Limnora,  based  on  7000 
observations.  His  findings  bore  out  what  ho 
reported  last  year  with  reference  to  Xylotrya, 
namely,  that  the  toxicity  of  creosote  fractions 
diminished  with  rise  of  boiling  point,  the  light 
oils  are  very  toxic,  naphthalene  and  anthracene 
are  practically  non-toxic  and  the  tar  acids  are 
extremely  toxic. 


Herman  von  Schrenck  had  a  tableful  of 
treated  and  untreated  specimens  which  showed 
bad  decay,  although  apparently  the  timber  was 
sound  on  the  outside.  He  explained  the  fac- 
tors contributing  to  these  failures,  some  of 
which  are  treating  timbers  already  decayed, 
failure  to  keep  storage  yards  free  from  decay- 
ing sticks,  and  the  impossibility  of  treating  sap 
wood  if  it  is  already  filled  with  water. 

Society  Affairs 

The  publication  of  a  manual  of  suggested 
practice  was  urged.  This  was  provided  for 
last  year,  but  it  has  not  yet  been  carried  out. 

President  Waterman  suggested  that  a  re- 
search committee  be  formed  to  investigate  all 
new  methods,  patented  or  not. 

A  new  constitution  was  adopted  providing 
for  probate  membership  instead  of  junior  mem- 
bership. The  probate  member  should  within 
five  years  be  eligible  for  corporate  membership. 
The  time  of  meeting  was  changed  to  the  fourth 
Tuesday  in  January  to  avoid  conflict  with  the 
annual  meeting  of  the  American  Society  of 
Civil  Engineers.  A  letter  ballot  for  officers 
was  adopted. 

The  secretary  reported  a  membership  of  276, 
a  gain  of  11  over  the  previous  year. 

A  conference  committee  was  authorized  to 
work  in  co-operation  with  other  organizations 
with  the  idea  of  cutting  down  the  number  of 
requests  sent  out  each  year  to  various  com- 
panies and  engineers.  New  York  was  chosen 
as  the  place  for  the  next  annual  convention. 

The  officers  elected  for  the  ensuing  year  are  as 
follows:  President,  Carl  G.  Crawford,  general 
manager,  American  Creosoting  Company;  first 
vice-president,  John  Foley,  chief  forester,  Penn- 
sylvania Railroad  Company;  second  vice-presi- 
dent, Morris  K.  Trumbull,  vice-president.  Na- 
tional Lumber  &  Creosoting  Company;  secre- 
tary-treasurer; F.  J.  Angier,  superintendent  of 
timber  preservation,  Baltimore  &  Ohio  Rail- 
road, Baltimore;  members  of  executive  commit- 
tee, F.  S.  Pooler  and  A.  R.  Joyce. 


Engineers  Serving  the  Public 
to  Receive  Recognition 

John  W.  Alvord  Gives  Western  Society  of  En- 
gineers   $1,000    As   Nucleus   of   Fund    for 
Annual  Honorary  Medal  or  Tribute 

An  honorary  award  for  inconspicuous  engi- 
neering service  to  the  public  is  to  be  made  each 
year  by  the  Western  Society  of  Engineers 
from  funds  provided  by  the  gift  of  $1,000  by 
John  W.  Alvord,  consulting  engineer  of  Chi- 
cago, which  was  noted  on  page  97  of  the  Jan. 
15  issue  of  this  journal.  The  purpose  of  the 
award  and  the  extreme  latitude  given  the 
society  in  making  it  are  expressed  best  in  Mr. 
Alvord's  letter  to  the  board  of  direction, 
printed  below. 

"It  has  long  been  my  observation  that  there 
are  numerous  instances  where  the  engineer 
serves  the  public  amid  many  difficulties  and 
often  in  inconspicuous  ways,  but  with  such 
ability  that  he  accomplishes  some  particularly 
valuable  results  for  the  benefit  of  the  com- 
munity. Such  achievements  are  often  only 
known  and  not  always  properly  acknowledged 
even  by  the  profession  to  which  he  belongs, 
and  they  not  infrequently  entirely  escape  pub- 
lic notice. 

"Further,  it  is  veil  known  that  great  bene- 
fits often  accrue  to  the  public  at  large  through 
valuable  improvements  in  the  arts  and  their 
adaptation  to  the  public  use  and  need,  and 
that  these  improvements  are  at  times  given  by 
engineers  to  the  public  use  without  personal 
reward  or  gain. 

"Finally,  there  is  a  class  of  engineers  who, 
although  substantially  rewarded  in  a  material 
way  by  the  success  of  their  work,  nevertheless 
have  accomplished  so  much  for  the  world  about 
them  in  vital,  important  and  far-reaching 
ways,  that  they  are  deserving  further  of  spe- 
cial honor  for  their  accomplishments. 

"It  is  not  always  clearly  perceived  that  al- 
most all  engineers  serve  the  public  directly  or 


January  29,  1916 


ENGINEERING    RECORD 


163 


indirectly.  The  field  for  useful  public  serv- 
ice is,  therefore,  about  as  wide  as  the  profes- 
sion, and  it  would  appear  that  it  is  one  of 
the  important  duties  of  engineering  societies 
to  point  out  to  their  membership  and  to  the 
public  such  instances  of  engineering  and  ad- 
ministrative skill  as  seem  to  have  unusual 
merit,  in  order  that  honor  may  be  properly 
accorded  where  it  is  due. 

"Being  desirous  of  promoting  a  better  ap- 
preciation by  the  public  of  able  work  accom- 
plished by  engineers  for  the  public  welfare, 
and  further,  of  encourag:ing  among  engineers 
themselves  a  broader  understanding  of  their 
opportunities  for  public  usefulness,  I  desire 
to  see  established  by  the  Western  Society  of 
Engineers  an  honor  award — by  medal  or  other 
tribute — to  be  annually  presented  to  that  en- 
gineer whose  particular  work  in  some  special 
instance  or  whose  services  in  general  have 
been  noteworthy  for  their  merit  in  promoting 
the  public  good.  I  should  be  pleased  if  the 
recipient  of  such  honor  be  not  limited  by  West- 
ern Society  membership,  or,  in  fact,  be  re- 
stricted by  any  society  or  locality  requirement. 
The  only  qualifications  suggested  are  that  he 
be  an  engineer  of  some  reasonable  degree  of 
professional  skill  or  administrative  attainment. 
It  would  appear  that  the  award  will  serve  its 
purpose  wisely  if  at  times  it  is  worthily  be- 
stowed upon  comparatively  little  known  in- 
stances of  public  and  professional  devotion, 
as  well  as  at  other  times  upon  more  conspicu- 
ous  services. 

"I  trust,  therefore,  that  the  Western  So- 
ciety of  Engineers,  through  its  board  of  direc- 
tion, may  be  willing  and  enable  to  administer 
.some  program  of  this  kind  in  such  manner 
and  in  such  instances  as  from  time  to  time 
seem  to  the  board  of  direction  best  and  most 
fitting;  and  for  the  purpose  of  enabling  the 
society  to  have  an  income  sufficient  at  least 
to  make  a  beginning,  I  take  pleasure  in  donat- 
ing to  it  unreservedly  the  sum  of  $1,000  in 
securities." 


Personal  Notes 


Charles  Frommer,  formerly  as- 
sistant engineer  of  sewer  design  of  the  Bureau 
of  Surveys,  Philadelphia,  has  been  appointed 
principal  assistant  engineer  of  the  bureau. 
Mr.  Frommer  received  his  professional  educa- 
tion at  Drexel  Institute,  and  first  engaged  in 
engineering  work  in  1888  on  the  Lehigh  Valley 
Railroad.  From  1892  to  1894  he  was  struc- 
tural draftsman  with  the  Pencoyd  Iron  Com- 
pany. He  entered  the  service  of  the  city  of 
Philadelphia  as  sewer  draftsman  in  1894.  In 
1904  he  was  appointed  assistant  engineer  of 
sewer  design  in  full  charge  of  all  draftsmen 
and  work  necessary  for  the  entire  city,  includ- 
ing the  design  of  over  27  miles  of  main  sew- 
ers, totaling  more  than  $3,000,000  in  cost,  and 
of  over  139  miles  of  branch  sewers. 

Frank  S.  Krug,  city  engineer  of  Cin- 
cinnati, was  unanimously  chosen  administra- 
tive  head   of  the  proposed   Cincinnati   Rapid 


William  McN'ab,  formerly  principal 
assistant  engineer  of  the  Grand  Trunk  Rail- 
way at  Montreal,  has  been  appointed  valuation 
engineer.  Mr.  McNab  was  born  in  Scotland, 
and  entered  railway  service  on  the  Grand 
Trunk  in  1870,  on  work  in  connection  with 
the  International  Bridge  across  Niagara  River. 
Later  he  assisted  on  the  location  and  construc- 
tion of  the  Lewiston  &  Auburn.  In  1878  he 
was  appointed  engineer  of  surveys  and  levels 
for  projected  revision  work,  and,  in  1880,  en- 
gineer of  location  and  construction  of  the 
Montreal  &  Champlain  Junction  Railway. 
From  1883  to  1884  he  was  in  charge  of  double 
tracking  from  Scarborough  to  Montreal,  in- 
cluding the  York  Yard  terminals  and  engine 
house.  For  10  years,  beginning  in  1886,  he 
had  charge  of  the  drafting  office  at  Montreal, 
including  part  of  the  design  and  control  of 
construction  of  the  terminal  passenger  station 
in  that  city.  From  1896  to  1907,  as  assistant 
engineer,  he  assisted  the  chief  engineer  on 
various  work,  including  the  extension  of  piers, 
and  replacing  the  single-track  Victoria  Tubu- 
lar Bridge  across  the  St.  Lawrence  River  with 
double-track  steel  trusses.  ^He  was  appointed 
principal  assistant  engineer  in   1907. 

Ellms  &  Miller,  consulting  engineers, 
of  Cincinnati,  have  been  retained  to  supervise 
the  construction,  and  to  act  as  consulting  en- 
gineers, of  the  extension  of  the  approach  to 
the  Covington  &  Cincinnati  Bridge,  which  is 
to  be  built  this  year.  The  approach  will  be 
of  steel  girder  and  concrete  construction. 

G.  A.  Knapp  has  been  appointed  acting 
engineer  of  the  Beaumont  division  of  the  Gulf 
Lines  of  the  Atchison,  Topeka  &  Santa  Fe 
Railway. 

C.  R.  Sumner  has  been  appointed  city 
engineer  of  Hermosa  Beach,  Cal. 


City  Engineer  Appointed  Head  of 
Cincinnati  Rapid  Transit 


FRANK   S.   KRUG 


Transit  &  Interurban  Railway  project  by  the 
unanimous  vote  of  the  Rapid  Transit  Commis- 
sion of  that  city  at  its  meeting,  Jan.  22.  Mr. 
Krug  is  also  to  be  chief  engineer  of  the  com- 
mission, and  will  have  charge  of  the  actual 
construction  if  the  citizens  approve  the  $6,000,- 
000  bond  issue  for  the  improvement  that  is  to 
be  submitted  to  them  in  April.  Mr.  Krug's 
appointment  to  this  post  is  in  recognition 
of  his  past  work  in  the  public  service. 
Following  his  graduation  from  Pennsylvania 
Military  College,  in  1884,  with  a  degree 
in  civil  engineering,  he  obtained  a  position 
in  the  office  of  the  county  engineer  of 
Hamilton  County,  Ohio,  and  rose  to  the  rank 
of  assistant  county  engineer.  In  1891  he  be- 
came county  engineer,  which  office  he  held  for 
14  years.  In  recognition  of  his  work  his  alma 
mater  conferred  the  degree  of  master  of  engi- 
neering on  him  in  1904.  Following  his  serv- 
ice with  Hamilton  County,  Mr.  Krug  became 
associated  with  the  Kirchner  Construction  Co., 
of  Cincinnati,  Ohio,  as  secretary  and  chief  en- 
gineer. In  January,  1914,  he  accepted  the 
appointment  of  city  engineer  of  Cincinnati, 
succeeding  Henry  M.  Waite,  who  resigned  to 
become  city  manager  of  Dayton.  As  city 
engineer  Mr.  Krug  has  been  particularly  suc- 
cessful in  his  method  of  handling  the  street 
repair  department,  which  he  has  reduced  to 
an  economic  and  efficient  basis  by  various 
technical  innovations  of  his  own  origination. 
G.  W.  C  U  N  A  R  D  has  been  appointed  city 
engineer  of  Port  Angeles,  Wash. 


John  H.  Hanna,  formerly  chief  engi- 
neer of  the  Capital  Traction  Company  of 
Washington,  D.  C.,  has  been  elected  vice-pres- 
ident of  the  company,  and  will  have  charge 
of  operations.  Mr.  Hanna  was  graduated 
from  Princeton  University  in  1892,  and  joined 
the  engineering  forces  of  the  Louisville,  St. 
Louis  &  Texas  Railroad,  as  transitman  on 
preliminary  surveys  and  location,  in  August  of 
that  year.  In  1894  he  went  to  the  Washington 
&  Georgetown  Railroad  Company — now  a  part 
of  the  Capital  Traction  Company — as  drafts- 
man. He  was  appointed  assistant  engineer  in 
this  service  in  1894,  and  assistant  superin- 
tendent in  1895.  In  1897  he  attained  the  grade 
of  assistant  chief  engineer  and  superintendent. 
He  was  appointed  chief  engineer  about  7  years 
ago. 

W.  G.  Massenburc,  formerly  division 
engineer  for  the  Atchison,  Topeka  &  Santa  Fe 
Railway  at  Beaumont,  Tex.,  has  been  ap- 
pointed acting  engineer  of  the  Gulf  Lines,  with 
headquarters  at  Galveston. 

Farley  Gannett  and  Theodore 
E.  S  e  e  l  y  e  of  Harrisburg,  Pa.,  have  ad- 
mitted Samuel  W.  Fleming,  Jr.,  to  the  firm  of 
Farley  Gannett,  consulting  engineer,  and  have 
broadened  their  field  of  activity  by  including  the 
design,  construction,  valuation  and  operation 
of  electric  properties.  Mr.  Fleming  was  grad- 
uated from  Princeton  University  in  1906.  He 
then  studied  engineering  at  Lehigh  University, 
graduating  from  that  institution  in  1909.  For 
three  years  after  graduation  he  was  identified 
with  the  Central  Hudson  Gas  &  Electric  Com- 
pany, acting  as  power  engineer  for  a  consider- 
able part  of  the  period,  and  devoting  much  at- 
tention to  the  revision  of  the  rates  of  the  com- 
pany. For  the  last  few  years  he  has  been 
largely  employed  in  making  reports  on  and 
investigations  of  electrical  properties  in  the 
East  and  Middle  West,  including  the  White 
Rapids  hydroelectric  development  in  Michigan 
and  Wisconsin,  the  Sturgeon  River  develop- 
ment in  Michigan,  and  steam  electric  properties 
in  the  same  territory.  He  has  also  been  em- 
ployed on  reports  upon  electric  railroads  in 
New  York  and  Maryland.  Mr.  Fleming  will 
devote  himself  to  the  electrical  work  of  the 
firm,  giving  especial  attention  to  the  design 
and  construction  of  electric  properties  for 
corporations  and  municipalities,  valuations  for 
rate  adjustments,  and  the  operation  of  prop- 
erties will  also  be  undertaken  for  corporations 
and  municipalities.  The  firm  will  continue 
to  represent,  as  heretofore,  public  utilities, 
other  corporations,  municipalities  and  individ- 
uals before  the  State  departments  and  commis- 
sions of  Pennsylvania- 

M.  L.  H  u  T  T  o  N,  formerly  connected  with 
the  Central  States  Engineering  Company,  of 
Muscatine,  Iowa,  has  been  appointed  county 
highway  engineer  for  Des  Moines  County, 
Iowa,  succeeding  Raymond  Duer.  Mr.  Hutton 
was  county  highway  engineer  of  Louisa 
County,  Iowa,  from  1912  to  1914,  and,  in  1915, 
was  in  the  employ  of  the  Central  States  Engi- 
neering Company  of  Muscatine,  Iowa.  Pre- 
vious to  1912  he  was  employed  in  the  engineer- 
ing department  of  the  Chicago,  Milwaukee  & 
St.  Paul  Railway  on  the  Puget  Sound  exten- 
sion, and  in  that  of  the  Great  Northern  Rail- 
way on  maintenance-of-way  work.  In  1911 
he  was  engaged  in  drainage  engineering  in 
Humboldt  County,  Iowa. 

Arthur  Crumpton,  formerly  as- 
sistant engineer  for  the  Grand  Trunk  Railway 
at  Montreal,  has  been  appointed  assistant  valu- 
ation engineer.  He  entered  railway  service  in 
1889  on  the  Grand  Trunk,  and  was  appointed 
assistant  engineer  in  1892.  From  1893  to  1896 
he  was  engaged  in  general  maintenance  work 
on  the  Great  Western  division,  and,  from  1897 
to  1901,  he  was  on  field  and  office  work  in  con- 
nection with  the  permanent  renewal  of  300 
bridges,  including  the  Victoria  Bridge  over 
the  St.  Lawrence  River.  From  1912  up  to 
the  present  appointment  he  was  engaged  on 
surveys  and  construction  in  Ontario  and  New 
York  State,  and  on  bridge  renewal  work  over 
the  entire  system. 
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Co-operative    Russian- American    Com- 
pany Formed  in  Chicago 

Twenty-five  American  non-competing  firms 
have  organized  a  co-operative  organization 
■with  oflSces  in  the  Rookery,  Chicag:o,  to  push 
trade  in  Russia,  to  overcome  the  disabilities  of 
different  language,  credit  and  business  meth- 
ods. It  is  called  the  International  Manufac- 
turers' Sales  Company  of  America  and  has  a 
capitalization  of  $100,000  to  be  subscribed  by 
fifty  non-competitors.  A.  S.  Postnikoff  was 
elected  president  at  a  meeting  held  last  week 
of  twenty-five  representatives  of  firms  having 
an  aggregate  capitalization  of  more  than 
^00,000,000.  A  canvass  is  being  made  to  ob- 
tain the  remaining  twenty-five  firms  provided 
for  in  the  plan  of  organization. 


Wheeled  Skip  for  Subway  Work 
Has  Safety  Latched  Bail 

The  wheeled  skips  shown  herewith  were 
develoved  for  use  on  the  subway  work  de- 
scribed on  page  152  of  this  issue.  Not  only 
are  they  low,  being  easy  to  load  and  requir- 
ing no  cars  for  transporting  them  below 
ground,  but  they  are  handled  by  means  of 
safety  latched  bails  which  can  be  put  on  and 
detached  in  a  few  seconds.  Two  of  these  are 
provided,  one  with  wings  on  both  sides  of 
the  bail  engaging  angle  lugs  on  the  skip, 
which  insures  the  bucket  against  tipping 
from  striking  an  obstruction  at  the  shaft, 
and  one  with  wings  in  front  only.  This  al- 
lows the  bucket  to  be  dumped  by  tipping  it 
with  a  trip  line,  but  prevents  it  from  turn- 
ing turtle  through  the  bail.  The  trip  line  is 
hooked  to  a  lug  at  the  back  of  the  bucket. 

Each  of  these  bails  has  two  latches,  one 
on  each  side,  which  engage  the  trunnions  on 
the  bucket.  They  are  connected  by  links  and 
rods  to  a  handle  running  across  the  bucket 
at  the  top  of  the  bail.  When  this  handle  is 
raised,  the  latches  are  drawn  aside  by  the 
links,  leaving  the  slots  in  each  side  of  the 
bail   free  so   that   it  can    be   raised   from    the 


is  strongly  built  and  all  parts  are  easily  ac- 
cessible. It  is  one  of  the  inventions  in  this 
line  of  G.  L.  Stuebner,  and  patents  on  the 
rig  have  been  applied  for.  The  skips  and 
bails  are  manufactured  by  the  G.  L.  Stuebner 
Iron  Works  in  Long  Island  City,  N.  Y. 


BUCKETS    ARE    QUICKLY    DUMPED    AT    DOCK 

skip.  In  lowering  the  bail  over  the  trunnions, 
its  weight  bearing  on  the  latches  forces  them 
aside  like  a  door  latch  until  they  have  passed 
the  trunnions,  when  the  weight  of  the  handle 
and  links  operates  to  throw  the  latches  out 
and  lock  the  bail  to  the  skip.  There  is  no 
way  for  the  skip  to  slip  out  of  this  lock  until 
the  handle  is  raised,  which  cannot  be  done 
until  the  bucket  is  set  down,  because  the 
weight  of  the  skip  exerts  too  great  a  friction 
on  the  latches  through  the  trunnions,  which 
bear  directly  on  them.  None  of  the  moving 
parts  can   catch  the  men's  fingers.     The  bail 


BAIL    LATCHES    ITSELF    AUTOMATICALLY    AND    GRIPS    BUCKET    SO    IT    CANNOT    DROP    OR    TIP 


Business  Notes 

William  A.  Heartt,  for  the  past  five  years 
in  charge  of  the  Western  territory  for  the 
Sand  Mixing  Machine  Company  of  New  York, 
has  been  appointed  assistant  sales  manager  of 
the  Chain  Belt  Company,  manufacturer  of 
chain  belt  and  sprocket  wheels,  elevating  and 
conveying  machinery  and  concrete  mixers,  of 
Milwaukee. 

The  Apollo  Electric  Steel  Company,  which 
has  just  been  organized,  has  acquired  an  8- 
acre  tract  of  land  at  Apollo,  Pa.,  and  has  let 
contracts  for  buildings  and  equipment  to  start 
operations.  The  Snyder  Electric  Furnace 
Company  of  Chicago,  will  furnish  two  12-ton 
single-phase  furnaces,  each  of  which  will  have 
a  daily  output  capacity  of  100  tons  of  steel. 
The  concern  plans  to  market  high-grade  steel 
in  the  shape  of  bars,  billets  and  special  prod- 
ucts. The  management  of  the  affairs  of  the 
company  will  be  in  the  hands  of  the  following : 
Robert  Lock,  formerly  of  the  Allegheny  Steel 
Company  and  the  American  Sheet  &  Tin  Plate 
Company,  president  and  general  manager;  J. 
Arthur  White,  formerly  with  the  American 
Sheet  &  Tin  Plate  Company;  metallurgical  en- 
gineer, W.  E.  Troutman,  manager  of  the  Van- 
dergrift  plant  of  the  United  Engineering  & 
Foundry  Company;  J.  E.  Gallagher,  real  estate 
broker,  Apollo,  and  Carl  H.  Booth,  vice-presi- 
dent of  the  Snyder  Electric  Furnace  Company, 
Chicago. 

Trade  Publications 

The  following  companies  have  recently  is- 
sued trade  literature: 

Milwaukee  Concrete  Mixer  Company,  Mil- 
waukee, catalog,  78  pages,  concrete  mixing  ma- 
chines and  pavers. 

Carbic  Corporation,  Duluth,  Minn.,  booklet, 
12  pages,  flare  lights. 

Owen  Bucket  Company,  Cleveland,  circular 
pamphlet,  16  pages,  photographic,  grab 
buckets. 

Hydraulic  Pressed  Steel  Company,  Cleve- 
land, catalog,  94  pages,  pressed  steel  forms 
and   appurtenances   for   concrete   construction. 

Municipal  Engineering  &  Contracting  Com- 
pany, Railway  Exchange,  Chicago,  catalog,  16 
pages,  Austin  concrete  mixers  for  concrete- 
road  construction. 

Kelley-Springfleld  Motor  Truck  Company, 
Springfield,  Ohio,  house  organ,  December, 
1915,  16  pages,  motor  trucks,  contract  and 
military  work. 

Goheen  Manufacturing  Company,  Canton, 
Ohio.  Pamphlet,  4x9  in.,  32  pages.  Engi- 
neers and  architects  will  be  interested  in  this 
pamphlet  for  the  reason  that  there  is  con- 
tained in  its  concise  form  useful  information 
on  protective  paints  and  tables  as  to  costs  and 
spreading  capacity  of  various  paints  in  their 
application  to  structural,  concrete  and  masonry 
work.  The  description  covers  Carbonizing, 
Coating,  a  chemically  combined  paint  for  steel 
and  iron;  Highway  Red,  for  highway  and  rail- 
way steel  structural  bridges;  Galvanum,  for 
galvanized  metals;  Ornolack,  for  ornamental 
irons;  Oxidized  Carbon  Cement,  R  No.  2,  es- 
pecially recommended  for  locomotives  and 
trucks,  R  No.  1,  for  resisting  brine  and  am- 
monia; Oxidized  Carbon  Cement,  to  prevent 
corrosion  of  steel  or  base  of  columns  resting 
on  masonry  surfaces  and  for  inaccessible  parts 
of  steel  work  and  hulls  of  vessels;  Con- 
crewaltum  paint,  to  finish  concrete  brick  and 
masonry  construction,  and  Flat  Wall  finish  for 
plastered  walls.  Another  valuable  feature  of 
the  booklet  is  the  inclusion  of  specifications 
covering  each  of  these  paints. 


Engineering  Record 

A  Weekly  Journal  Devoted  to  Civil  Engineering  and  Contracting 


I'm;l.IBHED    BY    McGraW    I'UBMBHINa    COMPANY,    INC. 


/^5 


/ 


Volume  73 


NEW  YORK,  SATURDAY,  FEBRUARY  5,  1916 


Number  6 


r 


THIS  week  the  Board  of  Direction  of  the 
American  Society  of  Civil  engineers  sent 
out  to  its  members  a  statement  of  a  plan 
to  transfer  the  headquarters  of  the  society 
from  its  present  home  to  the  Engineering 
Societies'  Building  on  West  Thirty-ninth 
Street,  New  York  City.  The  question,  the 
board  properly  says,  is  one  of  the  most 
momentous  that  has  ever  come  before  the 
society.  The  statement  of  the  plan  sent  out 
does  not  take  sides.  It  presents  the  subject 
dispassionately,  leaving  it  to  the  members 
for  discussion.  The  details  will  be  found 
in  the  article  on  page  168  of  this  issue. 

It  is  not  possible  in  a  single  editorial  to 
attempt  a  discussion  of  the  question  from 
every  angle.  The  purpose  here,  therefore, 
will  be  to  present  the  most  important  con- 
siderations, leaving  for  later  issues  such 
discussion  of  details  and  special  phases  of 
the  question  as  may  appear  desirable. 

First,  let  it  be  said  that,  in  the  opinion 
of  this  journal,  it  is  scarcely  possible  to 
emphasize  too  strongly  the  importance  of 
the  subject.  Thirteen  years  ago  the  same 
question  was  before  the  membership.  The 
answer  was  in  the  negative.  If  the  answer 
should  now  be  the  same,  with  the  unsettled 
problems  of  thirteen  years  ago  out  of  the 
way,  it  is  morally  certain  that  the  proposal 
will  never  come  again.  If  closer  union  in  a 
physical  way  with  the  societies  on  Thirty- 
ninth  Street  is  desirable,  now  is  the  time 
or  never.  Members  of  the  society  will  need 
to  appreciate  the  importance  of  the  ques- 
tion and  to  give  it  the  consideration  it 
deserves. 

The  Engineering  Record  has  for  some 
years  considered  the  advantages  of  a  trans- 
fer of  the  society's  headquarters.  It  is, 
therefore,  and  has  been,  prepared  for  such 
a  discussion  as  has  now  been  precipitated. 
First  and  foremost,  it  sees  in  the  housing 
under  one  roof  of  all  the  great  engineering 
societies,  the  external  evidence  of  the  final 
removal  of  the  intangible,  but  nevertheless 
real,  barrier  which  has  existed  between  the 
American  Society  of  Civil  Engineers  and 
its  three  sister  societies.  Gradually,  year 
by  year,  that  barrier  has  been  yielding  to 
the  pressure  of  the  need  for  closer  co-oper- 
ation. Many  have  been  the  steps  toward 
better  relations.  Some  of  them  are  well 
known.  First  came  the  John  Fritz  Medal 
Board  of  Awards,  then  the  organization  of 
standing  committees  on  inter-society  co- 
operation, which  considered,  among  other 
things,  the  standard  bill  for  the  licensing 
of  engineers ;  then  the  establishment  of  the 
Engineering  Foundation,  and  in  turn  the 
committees  on  the  New  York  State  Consti- 
tution and  on  a  reserve  corps  of  engineers. 
Each  step  has  indicated  the  larger  possi- 
bilities of  a.  still  better  understanding, 
while  movements  outside  the  headquarters 
of  the  various  societies  have  shown  that  the 


Shall  the  American 
Society  of  Civil  Engineers 
Move  Its  Headquarters? 


memberships  and  engineers  at  large  appre- 
ciate more  and  more  the  need  of  closer  re- 
lations if  the  engineer  is  to  take  his  proper 
place  in  the  nation's  life.  In  St.  Louis,  in 
Philadelphia,  in  Boston,  in  cities  the  coun- 
try over,  local  clubs  and  societies,  having 
in  their  membership  engineers  of  every 
complexion,  have  been  growing  to  power 
and  have  been  bringing  about  an  affiliation 
between  the  local  branches  of  the  national 
organizations.  The  movement  has  been  ir- 
resistible. Papers  read  before  many  of  the 
local  bodies,  in  the  last  two  years  in  par- 
ticular, have  pivoted  about  the  status  of  the 
engineer  and  the  means  for  its  improve- 
ment. The  renewed  proposal  of  assembling 
the  four  great  national  bodies  under  one 
roof  comes,  therefore,  as  a  climax  of  a  great 
movement  that  has  strength  the  country 
over;  and  those  who  have  argued  for  closer 
co-operation,  those  who  have  discussed  ways 
and  means  of  improving  the  status  of  the 
profession,  will  be  able  to  reach  no  other 
conclusion  than  that  the  movement  under 
discussion  is  right,  that  the  four  bodies 
should  be  housed  together  just  as  soon  as 
possible. 

But  while  the  logic  of  the  growing  activi- 
ties of  the  past  few  years  forces  one  to  the 
conclusion  that  the  suggested  change  is  de- 
sirable, one  naturally  inquires  as  to  the 
definite  advantages  in  sight  and  also  as  to 
the  offsetting  disadvantages,  if  any. 

The  paramount  advantage  is  the  closer 
spiritual  relationship  between  the  four  na- 
tional bodies  which  will  inevitably  flow 
from  the  closer  physical  relationship  of 
their  headquarters.  The  secretaries  of  the 
societies,  forming  the  managing  committee 
of  the  building,  get  together  daily  and 
naturally  interchange  information  as  to  the 
activities  of  their  various  organizations. 
Co-operation  under  such  a  plan  is  inevitable, 
as  the  history  of  the  three  bodies  now  on 
Thirty-ninth  Street  has  shown.  They  have 
been  called  upon  to  advise  the  national  gov- 
ernment and  congressional  committees  in 
cases  where  it  is  unlikely  that  any  of  them 
singly  would  have  been  drafted  for  such  an 
important  public  duty.  Moreover,  commit- 
tees with  kindred  interests  and  represent- 
ing the  various  societies,  meeting  simul- 
taneously under  one  roof,  have  been  able 
very  effectively  to  co-operate.  The  mere 
advantage  of  a  broader  inter-society  ac- 
quaintanceship would  alone  almost  warrant 
the  change  in  headquarters,  for  that  wider 


acquaintanceship,  breeding  confidence  in 
sister  societies,  strengthens  the  individuals 
in  their  work  for  better  recognition  of  the 
engineer  and  of  his  representative  profes- 
sional organizations.  Without  doubt,  too. 
the  relations  at  headquarters  will  be  a  stim- 
ulus for  a  very  rapid  spread  of  the  affiliation 
idea  between  local  branches,  a  movement 
which  has  already  had  a  most  favorable 
influence  upon  local  public  matters  of  an 
engineering  character.  The  housing  under 
one  roof  would  be,  as  it  were,  the  "outward 
sign  of  an  inward  grace"  that  would  de- 
clare to  the  country  at  large  that  all  engi- 
neers were  standing  together  and  that  in 
any  movement  for  the  good  of  the  profes- 
sion and  of  the  public,  the  virile  support  of 
30,000  engineers  could  be  relied  upon.  As 
long  as  one  of  the  societies  holds  aloof  in  a 
physical  way,  this  impression  of  solidarity 
cannot  be  carried  to  the  public  mind,  and 
the  profession  is  bound  to  be  the  loser. 

Taking  another  phase  of  the  movement, 
one  finds  in  the  possibilities  of  making  a 
great  engineering  library  an  advantage  in 
which  the  spiritual  is  mingled  with  the 
material.  Here  the  consolidation  of  the 
books  and  manuscripts  will  be  the  means 
of  strengthening  the  spiritual  life  of  the 
organizations,  enabling  them  to  serve  better 
their  ever-increasing  memberships. 

From  the  physical  standpoint  the  advan- 
tages, it  seems  to  the  Engineering  Record, 
are  distinctly  on  the  side  of  the  Thirty- 
ninth  Street  house.  It  has  an  adequate 
auditorium  and  meeting  rooms  of  various 
sizes.  Its  location,  midway  between  the 
Pennsylvania  and  the  New  York  Central 
stations,  in  the  midst  of  the  hotel  and  club 
district,  a  section  which  is  ever  increasing 
in  the  advantages  of  its  transportation  fa- 
cilities, cannot  be  excelled.  The  Fifty- 
seventh  Street  property,  on  the  other  hand, 
is  in  a  neighborhood  which  is  on  the  de- 
cline, at  least  from  the  standpoint  of  such 
a  purpose  as  the  headquarters  of  a  national 
engineering  society.  Commercial  interests 
which  do  not  make  for  the  peace  and  quiet 
desirable  for  a  building  such  as  the  so- 
ciety's home  have  made  large  inroads  in  the 
neighborhood. 

As  to  the  disadvantages  of  the  change, 
the  Engineering  Record  sees  few,  if  any. 
The  chief  argument  it  has  heard  advanced 
against  the  proposal  is  that  the  society 
would  lose  its  identity.  While  the  Engi- 
neering Record  has  the  greatest  respect  for 
those  who  take  such  a  position  on  account 
of  their  great  pride  in  the  standing  of  the 
American  Society  of  Civil  Engineers  and 
their  desire  to  see  it  maintain  its  present 
eminent  place  among  engineering  bodies,  it 
does  believe  that  their  fears  are  ground- 
less and  that  they  do  not  consider  correctly 
the  status  under  which  the  society  would 
make  th<»  change. 
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If  the  society  continues  its  present  good 
work  and  expands  it,  as  it  should  and  must 
do,  there  is  little  likelihood  that  it  will  be 
submerged  and  that  its  place  will  become 
less  definite  in  the  minds  of  engineers  or 
of  the  country  at  large.  This  journal  be- 
lieves, on  the  contrary,  that  all  of  the  so- 
cieties will  be  strengthened  by  the  closer 
union. 

Moreover,  the  American  Society  of  Civil 
Engineers  would  go  into  the  Engineering 
Societies'  Building  to  occupy  physical  head- 
quarters, not  changing  its  form  of  manage- 
ment, not  giving  up  its  publications,  its 
committee  system  or  anything  it  holds  at 
present,  except  the  building  in  which  it  is 
housed.  True,  there  would  be  lost  what 
sense  of  individuality  comes  from  occupy- 
ing a  separate  building,  but  that  feature  is 
minor  compared  to  the  society's  technical 
prestige,  and  may  well  be  sacrificed  for  the 
greater  good  that  would  come  from  the 
external  evidence  of  professional  solidarity. 

As  to  the  details  of  the  proposal  made  by 
the  United  Engineering  Society,  both  plans 
appear  to  this  journal  to  be  eminently  fair. 
They  would  give  the  American  Society  of 
Civil  Engineers  an  equity  of  about  $500,000 
for  a  consideration  of  $250,000  in  cash,  at 
the  same  time  leaving  the  society  in  an  ex- 
ceedingly strong  financial  position,  with  ap- 
proximately $100,000  of  liquid  funds  in  its 
treasury. 

It  is  apparent  from  the  trend  of  this  dis- 
cussion that  the  Engineering  Record  favors 
the  removal  to  the  United  Societies' Build- 
ing. The  advantages  in  spiritual  and  mate- 
rial ways  are  so  palpable,  in  its  judgment, 
that  an  affirmative  decision  should  result. 
The  demand  for  the  better  recognition  of 
the  engineer,  for  fuller  participation  by  him 
in  the  nation's  life,  is  so  insistent  that  it 
is  difficult  to  see  how  a  plan  which  will  go 
far  toward  the  consummation  of  all  that  it 
is  desired  can  well  be  rejected.  The  issue 
at  stake  is  a  great  one.  At  a  single  stroke 
the  engineers  of  the  country  can  stand  be- 
fore the  public  at  large  as  a  united  army  of 
30,000.  If  the  civil  engineers  refuse  to  ac- 
cept the  opportunity  the  present  unfortu- 
nate division— for,  whether  we  will  it  or 
no,  the  separation  of  headquarters  has 
erected  a  barrier — will  continue.  This  jour- 
nal most  earnestly  hopes  that  its  readers 
will  favor  the  proposed  plan.  Realizing, 
however,  that  there  are  those  who  will  dis- 
sent, it  gladly  opens  its  columns  for  a  full 
discussion. 

State  Regulation  from  a  New  Angle 

MANY  who  have  turned  a  deaf  ear  to 
what  they  have  deemed  the  hard-luck 
.stories  of  the  railroads  concerning  the  bur- 
dens of  dual  regulation  might  get  a  new 
viewpoint  from  the  address,  abstracted  on 
page  178,  of  Alfred  P.  Thom  before  the 
Second  Pan-American  Scientific  Congress. 
Mr.  Thom  pointed  out  that  every  state 
reached  by  an  interstate  railroad  is  affected 
by  regulation  imposed  on  that  road  by  one 
state,  and  that  one  state,  by  a  selfish  or 
narrow  policy,  may  impose  hardships  on 
ten  others  reached  by  one  trunk  line.  In 
his  estimation,  also,  the  European  War  has 
an  important  bearing  on  the  matter,  as  it 


shows  the  imperative  need  for  national  and 
uniform  industrial  efficiency,  not  halted  at 
state  lines.  Mr.  Thom  has  presented  his 
case  so  well,  however,  that  to  do  more  than 
call  attention  to  his  argument  would  be 
superfluous. 

The  "Touch  of  Elbow" 

IN  another  column  the  significance  of  the 
recently  organized  plan  of  military  train- 
ing for  New  York  engineers  is  discussed. 
Apart  from  the  aspects  of  this  movement 
which  relate  purely  to  adequate  national 
defense  one  phase  is  bound  to  assume  im- 
mense importance.  There  is  nothing  like  a 
common  object  for  bringing  men  of  differ- 
ent types  together.  In  any  great  concerted 
effort  toward  a  single  goal  conceit  and  petty 
jealousies  are  soon  forgotten,  rough  edges 
of  personal  differences  of  opinion  are 
rounded  by  close  contact,  and  conflicting 
ideas  are  cast  into  a  melting  pot.  At  the 
engineering  training  camp  in  Plattsburg 
next  summer  civil,  electrical,  mining  and 
mechanical  engineers  of  all  degrees  will  rub 
elbows.  It  would  be  difficult  to  conceive  of 
a  project  which  could  do  more  to  weld  the 
professional  interests  of  these  men  into  a 
closer  bond  than  the  life  together  out  in 
the  open.  Flannel  shirts  and  khaki  are 
great  levelers.  In  the  ranks  the  members 
of  the  engineering  profession  will  feel  the 
"touch  of  elbow" — the  contact  of  man 
against  men  which  means  team-work — and 
an  esprit  de  corps  will  be  developed  which 
will  continue  after  the  men  return  to  their 
professional  work.  That  a  desire  for  closer 
association  of  engineering  interests  exists 
was  never  more  apparent  than  at  present. 
Its  latest  manifestation,  reported  elsewhere 
in  this  issue,  is  the  invitation  of  the  United 
Engineering  Society  asking  the  American 
Society  of  Civil  Engineers  to  become  one 
of  the  founder  members  of  the  united  or- 
ganization and  to  move  its  quarters  to  the 
Engineering  Societies'  Building,  thus  bring- 
ing the  four  national  engineering  organiza- 
tions into  intimate  relationship  under  one 
roof.  Certainly  the  engineering  camp  is 
bound  to  foster  the  much-sought  spirit  of 
brotherhood  among  members  of  the  bat- 
talion. The  men  who  serve  will  return  to 
New  York  with  something  more  than  a 
knowledge  of  an  engineer  officer's  duties. 
The  "touch  of  elbow"  spirit  cannot  be  left 
behind  within  the  camp  borders. 


Future  of  Our  Export  Trade 

THE  foreign  trade  convention  in  New 
Orleans  last  week  was  widely  heralded 
as  one  of  the  most  important  conferences 
of  business  interests  the  country  has  known. 
It  deserved  the  characterization  given  it, 
and  could  its  message  be  carried  to  the  com- 
mon people,  to  the  voters  of  the  country, 
the  response  would  be  such  that  foreign 
trade  would  overnight  be  given  a  new  status 
in  the  thought  of  the  country  and  Con- 
gress would  be  forced  to  remove  the  handi- 
caps now  embarrassing  export  business. 
Manifestly,  it  is  impossible  to  bring  that 
message  to  the  people  at  large,  for  the  rela- 
tion between  foreign  trade  and  their  per- 
sonal interests  is  not  self-evident.  Relief 
must  be  sought,  therefore,  through  the  in- 


fluence  of   the   more   enlightened   citizens 
upon  their  representatives  in  Congress. 

The  basis  for  the  strong  movement  for 
foreign  trade  expansion  is  its  stabilizing 
influence  on  industry.  The  plant  with  a 
goodly  share  of  its  products  sold  abroad  is 
the  one  that  is  likely  to  be  kept  running 
despite  conditions  here;  in  that  lies  the  in- 
fluence of  foreign  trade  upon  the  welfare 
of  each  citizen. 

A  larger  foreign  trade  then  is  desirable. 
But  when  ways  and  means  of  getting  it  are 
considered,  one  realizes  that  very  grave 
obstacles  confront  manufacturers  contem- 
plating overseas  business.  To  some  extent 
the  government  helps  in  foreign  trade  ex- 
tension— through  its  consular  and  commer- 
cial attache  services.  But  that  aid  is  more 
than  negatived  by  the  legal  restrictions 
which  Congress  has  seen  fit  to  impose. 

There  are  three  principal  agencies  by 
which  foreign  trade  expansion  will  be  had — 
by  increasing  our  investment  in  foreign 
lands  and  establishing  our  own  banks  there ; 
by  the  co-operation  of  manufacturers, 
whether  competing  or  not,  in  all  matters 
affecting  foreign  trade ;  and  by  the  develop- 
ment of  a  merchant  marine.  In  each  of 
these  directions  there  is  hampering  legisla- 
tion. The  federal  reserve  act  forbids  banks 
which  are  members  of  the  system  combin- 
ing with  other  banks,  even  if  the  combina- 
tion be  solely  for  the  establishment  of  new 
institutions  in  foreign  lands.  The  anti-trust 
laws  prevent  co-operation  among  compet- 
ing manufacturers,  though  the  object  be 
merely  to  make  their  work  in  the  foreign 
field  more  effective,  while  the  seamen's  bill, 
as  is  well  known,  is  rapidly  driving  what 
little  American  shipping  there  is  from  the 
seas.  The  disappearance  of  our  shipping 
in  the  Pacific,  as  a  result  of  the  La  Follette 
bill,  is  bitter  evidence  of  the  lack  of  co- 
operation between  the  government  and  those 
who  desire  to  develop  export  trade. 

In  some  directions  relief  seems  to  be  in 
sight.  Joseph  E.  Davies,  chairman  of  the 
Federal  Trade  Commission,  stated  em- 
phatically at  the  dinner  held  in  connection 
with  the  foreign  trade  convention  that  his 
commission  stood  ready  to  advocate  the 
amendment  of  the  anti-trust  laws  so  that 
they  will  not  apply  to  foreign  trade,  while 
a  bill  will  shortly  be  introduced  in  Congress 
amending  the  federal  reserve  act  so  as  to 
allow  American  banks  which  are  members 
of  the  system  to  subscribe  to  the  stock  of 
banks  organized  for  the  foreign  field.  As 
to  the  merchant  marine,  however,  there  is 
no  silver  lining  to  the  present  black  cloud. 
The  administration  is  fighting  for  govern- 
ment-owned ships,  confident  that  shipping 
interests  will  be  glad  to  lease  them.  That 
seems  to  be  a  futile  hope,  for  the  decadence 
of  American  shipping  is  due  primarily  to 
high  operating  cost  and  not  to  high  first 
cost,  though  the  latter  has  always  been  a 
serious  factor.  The  merchant-marine  situ- 
ation can  be  improved  only  by  repealing  the 
present  seamen's  act. 

Apparently  the  subject  is  one  in  which  all 
intelligent  citizens  should  take  a  lively  in- 
terest. The  mass  of  the  people  are  not 
likely  to  think  correctly  on  the  subject, 
being  misled  by  agitators  and  occupied  with 
interests  which  seem  to  them  to  affect  their 
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welfare  more  immediately.  A  practicable 
means  of  bringing  about  improvement  is  to 
force  Congress  to  realize  that  the  situation 
is  serious  and  that  the  remedies  lie  solely 
in  its  hands. 


The  country  is  already  surfeited  with  plans 
and  suggestions  relating  to  military  pre- 
paredness. It  is  now  time  to  get  down  to 
real  work.  This  is  what  the  technical  men 
of  New  York  have  done. 


I 


Getting   Down  to  Real   Work  in 
Preparedness 

EVER  since  General  Leonard  Wood,  in 
his  memorable  address  before  the 
Brooklyn  Engineers'  Club  on  Dec.  2,  aroused 
engineers  to  a  realization  of  their  place  in 
the  general  plan  for  national  defense,  the 
demand  among  the  technical  men  Of  New 
York  for  further  knowledge  of  the  engineer 
officers'  duties  has  been  widespread.  Up  to 
the  present  time  interest  has  manifested 
itself  chiefly  in  individual  efforts  to  get 
action.  Several  local  engineering  organiza- 
tions appointed  committees  to  report  upon 
ways  and  means  of  enhancing  the  military 
value  of  their  membership.  As  the  move- 
ment expanded,  however,  it  became  evident 
that  these  commendable  efforts  would  soon 
be  working  at  cross  purposes  unless  they 
were  co-ordinated  and  directed  by  some  cen- 
tral agency.  There  was  power  and  en- 
thusiasm, but  no  organization  of  a  compre- 
hensive character.  The  engineers  were 
quick  to  appreciate  this  fact,  and  numerous 
conferences  of  all  the  interests  involved 
have  now  welded  the  several  plans  into  a 
single  harmonious  project  for  engineers  in 
New  York  City  and  its  vicinity,  to  be  car- 
ried out  under  the  auspices  of  the  four  na- 
tional engineering  organizations — civil,  me- 
chanical, electrical,  and  mining. 

As  the  first  definite  move  in  the  cam- 
paign a  course  of  seven  lectures  has  been 
arranged,  as  announced  in  the  news  section 
this  week.  They  will  be  held  in  the  audi- 
torium of  the  Engineering  Societies  Build- 
ing. General  Wood  will  have  general  direc- 
tion of  the  meetings  and  the  speakers,  in 
addition  to  him,  are  Captains  Robiui,  Coiner 
and  Ardery,  all  of  the  Corps  of  Engineers, 
U.  S.  Army.  For  the  present  there  will  be 
no  military  drill.  The  idea,  apparently,  is 
first  to  give  the  profession  a  bird's-eye  view 
of  the  scope  of  the  military  engineer's 
duties  in  the  field.  Having  this  picture  in 
mind  the  engineer  can  then  undertake  field 
work  intelligently.  The  lectures  are  essen- 
tially a  preliminary  to  service  next  summer 
at  a  camp  in  Plattsburg.  Thus  there  will 
be  an  opportunity  of  putting  theory  into 
practice.  Every  military  authority  empha- 
sizes the  fact  that  the  engineer  oflficer  must 
be  a  soldier  first  of  all.  Attendance  at  lec- 
tures is,  of  course,  desirable,  but  it  must 
be  backed  up  by  field  service  if  the  full  value 
of  the  instruction  is  to  be  realized.  Now  is 
the  time  for  engineers  to  enroll  for  the 
course  and  the  camp  to  be  held  in  Platts- 
burg next  summer. 

Following  upon  the  heels  of  President 
Wilson's  recent  selection  of  the  engineering 
profession  to  undertake  an  industrial  cen- 
sus of  the  country's  military  resources,  the 
organization  of  the  New  York  training 
course  and  camp  for  technical  men  is  highly 
significant.  It  indicates  one  thing  clearly 
— that  in  the  military  preparedness  pro- 
gram engineers  can  be  relied  upon  for  ac- 
tion, rather  than  talk.    This  is  what  counts. 


State  Commissions'  Views  on 
Federal  Valuation 

HAD  the  state  commissions  at  the  valua- 
tion conference  in  Washington  last 
week,  an  account  of  which  appears  in  the 
"News  of  the  Week,"  made  Mr.  Thelen  of 
California  their  sole  spokesman  it  seems  to 
this  journal  they  would  have  presented  a 
much  stronger  case.  With  much  that  he 
.said  the  Engineering  Record  agrees,  and 
it  believes  that  the  discrepancy  between  his 
views  on  these  points  and  those  of  the  rail- 
roads is  more  apparent  than  real.  Some  of 
his  theories  the  Engineering  Record  re- 
gards as  unsound,  but  even  these  Mr. 
Thelen  presented  with  a  dexterity  that  al- 
most made  them  plausible.  Especially 
adroit  was  his  summing  up,  in  which  he 
selected  such  of  the  views  of  his  associates 
as  he  could  indorse,  and  wove  them  into  a 
well-rounded  argument  that  seemed  to  be 
the  unanimous  view  of  all  of  the  states. 

On  the  other  hand  the  comments  and 
queries  of  some  of  the  federal  commission- 
ers and  attaches  on  theories  expounded  by 
the  other  state  commissioners  suggest  that 
the  latter  overstepped  themselves  and  really 
strengthened  the  railroad  cause  by  clinging 
to  untenable  views.  The  Interstate  Com- 
merce Commission  will  hardly  be  impressed 
with  Judge  Helm's  fear  that  because  the 
state  commissions  are  not  competent  to  hold 
their  own  in  argument  with  the  railroad 
organization  the  national  body  must  be  on 
its  guard.  Having  recognized  and  urged 
on  the  railroads  the  necessity  for  co-opera- 
tion to  make  the  valuations  complete  and 
reliable,  the  federal  board  will  hardly  ap- 
plaud Judge  Helm's  plea  that  the  railroads 
should  withdraw  and  let  the  government  do 
its  best  alone.  Neither  is  it  likely  to  see 
the  fairness  and  desirability  of  dropping 
the  work  rather  than  let  totals  come  to  light 
far  in  excess  of  what  the  states  approve. 
The  national  commission  would  hardly  be 
satisfied  with  the  state  commissions'  dictum 
that  the  state  commissions  interpret  depre- 
ciation correctly,  as  so  painstakingly  set 
forth  by  Mr.  Niles,  even  if  the  decisions 
cited  were  in  absolute  accord;  much  less 
as  they  were  not.  Director  Prouty  readily 
perceived  the  impracticability  of  attempt- 
ing to  allocate  investment  from  earnings  as 
argued  for  by  Mr.  Aitchison.  The  national 
commission  will  as  readily  perceive  the  ab- 
surdity of  the  Minnesota  theory  of  instan- 
taneous reproduction,  even  though  it  was 
set  forth  less  baldly  in  the  oral  argument 
than  in  the  Minnesota  brief.  And  it  will 
refuse  to  be  beguiled  by  Judge  Helm's 
failure  to  differentiate  between  land  ac- 
quired by  condemnation  and  that  held  in 
fee  simple. 

Reverting  now  to  the  main  arguments — 
those  of  Mr.  Thelen — this  journal  disagrees 
absolutely  with  Mr.  Thelen's  view  on  land. 
In  the  California  commission's  Mojave  & 
Owenyo  finding,  quoted  from  at  the  confer- 
ence and  previously  quoted  from  in  the  En- 


gineering Record  of  Jan.  15,  page  76,  a 
reproduction  figure  for  land  but  66  per  cent 
of  the  actual  cost  was  found,  and  this  in  the 
face  of  an  apparent  general  increase  in  sur- 
rounding land  values.  Surely  there  can  be 
no  charge  of  conjecture  here  in  the  figure 
rejected  by  the  commission.  The  commis- 
sion seems  to  be  standing  squarely  on  a 
technicality.  The  commission,  which  in 
most  respects  shows  a  disposition  of  fairness 
toward  the  utilities  conspicuously  lacking 
in  .some  other  state  commissions,  admits 
that  railroad  land  could  not  be  replaced  at 
market  value,  but  holds  that  the  Minnesota 
rate  decision  bars  anything  else.  This 
journal  holds  that  as  soon  as  the  Supreme 
Court  is  shown  clearly  that  market  prices 
will  not  buy  railroad  land,  it  will  upset 
these  theories  based  on  the  Minnesota  case. 

Mr.  Thelen  refuses  to  take  seriously  the 
railroads'  "other  elements  of  value,"  save, 
of  course,  development  expense.  As  perti- 
nent to  the  main  rate  problem,  whether 
rates  in  general  are  too  high  or  too  low, 
so  does  the  Engineering  Record.  Neverthe- 
less they  exist,  as  all  agree,  hence  the  Valu- 
ation Act  requires  that  they  be  found — if 
only  for  taxation  purposes !  And  Mr. 
Thelen's  own  comments  on  the  Ocean  Shore 
Railway  case  suggest  that  perhaps  he 
would  give  the  intangibles  more  weight  than 
the  railroads  themselves,  so  much  weight 
that  all  cost  figures  would  shrink  to  insig- 
nificance and  the  value  of  the  service  would 
become  the  sole  criterion.  Truly  this  ques- 
tion of  intangibles,  and  whether  the  rate 
fixes  the  value  or  the  value  fixes  the  rate,  is 
in  a  chaotic  state. 

The  agitation  about  whether  or  not  the 
Interstate  Commerce  Commission  should 
make  a  finding  of  ultimate  value  seems  like 
a  tempest  in  a  teapot.  Does  it  matter 
whether  the  commission  produces  a  total  in 
which  the  items  are  all  shown,  so  that  they 
may  be  analyzed  and  modified  as  the  par- 
ticular case  demands,  or  present  the  list  of 
items  and  a  comptometer,  so  that  Congress 
or  the  courts  can  do  the  adding?  A  total 
would  give  all  concerned  some  immediate 
conception  of  the  value  of  the  property. 
But  none  of  those  concerned  would  accept 
that  total  as  the  be-all-and-end-all  for  every 
purpose,  especially  as  it  would  require  con- 
stant revising,  as  will  the  items  that  would 
make  it  up. 

In  conclusion,  the  view  of  the  states  ap- 
pears to  be  that,  while  they  read  into  court 
decisions  that  reproduction  cost  is  thor- 
oughly discredited,  they  are  not  so  sure  of 
their  ground  but  that  they  are  determined 
to  use  their  best  efforts  to  keep  that  repro- 
duction cost,  which,  when  taken  rationally, 
allows  the  so-called  unearned  increment, 
down  to  original  cost,  which  does  not.  The 
trouble  is  that  they  follow  different  proc- 
esses of  reasoning  in  whittling  down  the 
real  cost  of  reproduction,  and  some  of  those 
processes  have  collided  squarely,  with  great 
damage  to  the  cause.  The  Engineering 
Record  has  no  fear  that  the  Interstate  Com- 
merce Commission  will  be  misled.  Agree- 
ing with  Mr.  Thelen  that  many  of  the  legal 
questions  of  valuation  are  yet  unsettled,  it 
believes  the  commission  will  recognize  the 
eligibility  of  reproduction  cost  as  a  basis 
of  value  to  be  one  of  them. 
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Shall  Civil  Engineers  Move  Their  Headquarters? 

Momentous  Question  of  Relinquishing  Society  House  and  Moving  to  Engineering  Societies'  Build- 
ing Is  Submitted  to  Membership  for  Vote — Movement  Springs  from  Desire  for  Broad  Co-operation 


MEMBERS  of  the  American  Society  of  Civil  Engineers  are 
on  the  eve  of  a  decision  characterized  by  the  Board  of  Di- 
rection as  the  most  momentous  in  the  history  of  the  organization. 
Through  a  letter  ballot,  distributed  this  week,  and  to  be  counted 
June  15,  a  vote  will  be  taken  upon  the  acceptance  or  rejection 
of  a  proposal  to  relinquish  the  $325,000  house  and  land  at  220 
West  Fifty-seventh  Street,  New  York  City,  and  transfer  the  so- 
ciety's headquarters  to  the  Engineering  Societies'  Building,  erected 
in  1907  as  a  result  of  Andrew  Carnegie's  donation  of  $1,050,000 
for  an  imposing  structure  to  assemble  under  one  roof  the  country's 
national  engineering  organizations.  The  Board  of  Direction's 
action  in  submitting  the  question  to  ballot  is  the  outgrowth  of 


an  invitation  in  which  the  United  Engineering  Society,  compris- 
ing the  national  electrical,  mechanical  and  mining  bodies,  asks 
the  civil  engineers  to  consider  joining  the  united  organization  as 
a  founder  society.  It  will  be  recalled  that  the  electrical,  mechanical 
and  mining  engineers  entered  into  the  project  financed  by  Mr. 
Carnegie  in  1903,  but  that  the  civil  engineers  decided  at  that  time 
to  remain  in  their  present  quarters  on  West  Fifty-seventh  Street, 
which  they  had  built  and  owned.  In  sending  out  the  letter  ballot 
the  Board  of  Direction  of  the  American  Society  of  Civil  Engi- 
neers points  out  the  present  need  of  closer  co-operation  among  all 
members  of  the  engineering  profession,  stating  also  that  one  of  the 
purposes  of  the  projected  movement  is  to  strengthen  the  bonds  of 
brotherhood  which  should  exist  among  all  engineers. 


Board  of  Direction's  Communication  to 
Civil  Engineers 

The  communication  from  the  Board  of 
Direction  of  the  American  Society  of  Civil 
Engineers  to  the  membership  is  repro- 
duced, in  its  more  important  parts,  below: 

An  offer  has  been 
made  to  this  society 
which  your  board 
considers  to  be  one, 
the  acceptance  or  re- 
jection of  which  is 
perhaps  the  most 
important  question 
which  has  ever  come 
before  the  society. 
It  will  be  remem- 
bered that  12  years 
ago  by  a  letter  ballot 
the  corporate  mem- 
bers of  the  society 
decided  not  to  ac- 
cept, in  its  behalf,  a 
quarter  interest  in 
the  gift  of  Andrew 
Carnegie  of  $1,050,- 
000  to  be  expended 
on  a  home  for  the 
four  national  socie- 
ties. Subsequent  to 
this  decision  Mr. 
Carnegie  gave  the 
amount  mentioned 
to  the  three  other 
societies,  and  at 
No.  29  West  Thirty- 
ninth  Street  there 
was  erected  a  thir- 
teen-story building 
for  their  occupancy. 
This  money  was  ex- 
pended entirely  upon 
the  building,  the 
land  on  which  it  was 
built  being  furnished  by  the  three  societies. 

In  1896  this  society  purchased  two  lots 
on  West  Fifty-seventh  Street  and  erected 
its  own  home,  and,  subsequent  to  the  de- 
cision not  to  accept  Mr.  Carnegie's  offer, 
purchased  an  additional  lot  and  erected  an 
addition  to  the  original  building  thereon,  so 
that  the  present  home  of  the  society  con- 
sists of  a  four-story  and  basement  building 
of  75  ft.  frontage,  and  an  average  depth 
of  110  ft.  7  in. 

Need  Greater  Co-operation 

The  advisability,  even  the  necessity,  of 
greater  co-operation  among  the  various 
branches  of  the  engineering  profession  for 


the  general  good  has  been  a  frequent  topic 
of  discussion  for  the  last  few  years.  One 
of  these  discussions  resulted  in  an  informal 
meeting  of  a  number  of  gentlemen  inter- 
ested in  this  subject  on  June  9,  1915 — the 
American  Institute  of  Mining  Engineers, 
the  president-elect  of  the  American  Insti- 


VOTE    WILL    DETERMINE   WHETHER   OR    NOT    THIS    HOUSE   WILL   BE   RETAINED    AS    HEADQUARTERS   OF 
THE    AMERICAN    SOCIETY    OF    CIVIL    ENGINEERS 

tute  of  Electrical  Engineers,  a  past-presi- 
dent of  the  American  Society  of  Mechanical 
Engineers,  and  the  secretary  of  the  Ameri- 
can Society  of  Civil  Engineers. 

Following  this  conference,  Gano  Dunn, 
president  of  the  United  Engineering  So- 
ciety, extended  to  the  American  Society  of 
Civil  Engineers  on  June  24,  1915,  an  invi- 
tation to  become  one  of  the  founder  mem- 
bers of  the  united  organization.  He  also 
announced  the  appointment  of  a  confer 
ence  committee  consisting  of  Charles  F. 
Rand,  chairman,  Dr.  Alexander  C.  Hum- 
phreys and  H.  H.  Barnes,  Jr. 

The  United  Engineering  Society  was  in- 
corporated for  the  purpose  of  acting  for 


the  three  founder  societies,  viz. :  the  Ameri- 
can Institute  of  Mining  Engineers,  the 
American  Society  of  Mechanical  Engineers, 
and  the  American  Institute  of  Electrical 
Engineers,  in  all  matters  relating  to  their 
property  holdings.  Moreover,  this  original 
suggestion  and  the  subsequent  offer  made 
by  the  United  Engi- 
neering Society  act- 
ing for. these  three 
founder  societies 
have  been  referred 
to  and  confirmed  by 
each  of  the  societies 
separately. 

Civil  Engineers 
Appoint  Committee 

A  conference  com- 
mittee for  the  Amer- 
ican Society  of  Civil 
Engineers,     consist- 
ing    of    Vice-Presi- 
dent   Clemens    Her- 
schel,    Past-Director 
Robert  Ridgway,  and 
Secretary       Charles 
Warren    Hunt,    was 
appointed  by  Presi- 
dent Marx,  and  after 
careful  investigation 
of   the    whole    ques- 
tion, reported  to  the 
board  Sept.  20,  1915. 
At  a  meeting  of  the 
board  Nov.  9,  1915, 
the  committee    was 
enlarged  by  the  ad- 
dition of  Vice-Presi- 
dent      Charles       F. 
Loweth     and     Past- 
Presidents   John    A. 
Ockerson,  George  F. 
Swain,    and    Hunter 
McDonald.        This 
committee  has  been  going  into  the  whole 
matter  thoroughly,  and  has  been  furnished 
by  the  committee  of  the  United  Engineering 
Society  with  all  available  data  upon  which  a 
judgment  of  the  situation,  so  far  as  busi- 
ness arrangements  are  concerned,  must  be 
based.    The  present  communication  is  based 
on  the  unanimous  report  of  that  committee. 

Alternative  Offers 

There  have  been  two  offers  made  which 
may  be  briefly  stated  as  follows: 

(A)  That  a  two  and  one-half  story  addi- 
tion be  made  to  the  United  Engineering 
Society  Building  at  a  cost  estimated  at 
$225,000,  and  not  to  exceed  $250,000.    That 
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the  American  Society  of  Civil  Engineers 
shall  pay  for  this  addition  if  the  cost  does 
not  exceed  the  latter  figure,  and  if  said  cost 
does  exceed  $250,000,  the  additional  expense 
shall  be  borne  by  the  United  Engineering 
Society. 

That  the  American  Society  of  Civil  Engi- 
neers shall  then  become  an  equal  owner  in 
the  whole  enlarged  property  on  the  same 
terms  as  each  of  the  three  present  founder 
societies,  and  occupy  as  much  space  as  it 
may  need  on  the  two  floors  to  be  added. 

(B)  That  the  American  Society  of  Civil 
Engineers  become  one  of  the  founder  socie- 
ties by  the  payment  into  the  United  Engi- 
neering Society  treasury  of  a  sum  of  money 
equal  to  that  which  each  of  the  three 
founder  societies  has  paid,  the  estimated 
amount  being  $240,000.  This  sum  to  be 
invested  in  interest-bearing  bonds  and  held 
for  the  benefit  of  the  United  Engineering 
Society,  of  which  the  American  Society  of 
Civil  Engineers  would  then  become  a  part. 
That  these  bonds  would  be  available  in  case 
it  should  later  be  found  necessary  to  en- 
large the  building;  otherwise,  the  income 
would  be  available  for  the  activities  of  the 
United  Engineering  Society  as  the  founders 
may  determine.  The  American  Society  of 
Civil  Engineers  to  occupy  such  part  of  the 
sixth  and  seventh  floors  as  it  needs.  (See 
Appendix  B.) 

Conditions  of  Alternatives 

The  property  of  the  United  Engineering 
Society  now  stands  free  and  clear  of  all 
debt,  and  there  is  a  reserve  fund  of  $70,- 
160.89  for  amortization  of  the  building  and 
for  depreciation  and  repairs,  and  if  the  first 
offer  is  accepted  this  society  will  have  an 
equal  ownership  in  the  entire  enlarged 
property  with  the  three  other  societies  for 
practically  the  same  amount  of  cash  which 
each  of  them  has  expended  up  to  the  pres- 
ent time. 

It  will  be  observed  that  if  offer  A  is 
accepted  the  present  building  will  be  en- 
larged so  as  to  accommodate  in  a  large  and 
up-to-date  stack-room  the  proposed  great 
research  library  in  addition  to  providing 
enough  additional  space  for  the  use  of  our 
society  on  the  two  top  floors,  thus  leaving 
plenty  of  room  for  the  accommodation  of 
other  smaller  scientific  and  technical  or- 
ganizations, many  of  which  now  occupy 
space  in  the  building. 

If  offer  B  is  accepted  many  of  these  pres- 
ent occupants  will  necessarily  have  to  seek 
other  quarters,  and,  as  the  work  of  the  four 
societies  grows,  eventually  there  will  be 
room  only  for  the  four  founder  societies. 
It  is  true  that  the  proposed  addition  may 
be  made  when  necessary,  but  in  the  mean- 
time the  building  will  have  lost  the  char- 
acter of  a  headquarters  for  all  professional 
activities,  and  will  be  only  the  home  of  the 
four  founder  societies. 

It  is  evident,  therefore,  that  the  accept- 
ance of  offer  A  will  carry  out  more  fully 
the  broad  fundamental  idea  which  underlies 
the  whole  proposal. 

There  can  be  no  question  as  to  the  ability 
of  the  four  societies  to  handle  the  larger 
of  the  two  propositions  from  the  beginning. 

Value  of  Property 

In  order  to  ascertain  from  a  reliable 
source  what  quick  assets  the  society  may 
have  with  which  to  operate,  a  valuation  of 
the  present  property  of  the  American  So- 
ciety of  Civil  Engineers  was  made  by  the 
Real  Estate  Board  of  New  York,  as  fol- 
lows:    Value  of  land,  $290,000;  value  of 


building,  $35,000;  total  valuation,  $325,000. 
It  will  be  noticed  that  in  this  report  the 
present  value  of  the  ground  on  which  the 
society  house  is  built  is  given  as  $290,000. 
Its  total  cost  to  the  society,  including  legal 
fees,  etc.,  was  $185,406.20.  Attention  is 
called  to  the  fact  that  the  cost  of  the  build- 
ing, including  legal  expenses,  etc.,  has  been 
$174,775.64,  and  that  its  estimated  value  by 
the  Real  Estate  Board  of  New  York  is  only 
$35,000.  Adding  the  cost  of  the  land  to  the 
cost  of  the  building,  the  total  cost  of  the 
society's  real  property  at  the  present  time 
has  been  $360,181.84,  and  it  is  only  proper 
to  say  that  the  present  house  of  the  society 
is,  in  the  opinion  of  many  members,  ade- 
quate for  its  present  needs,  and  could  not 
be  duplicated  at  the  present  date  at  the 
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figures  given.  In  other  words,  that  the 
society  could  not  at  the  present  date  dupli- 
cate its  plant  for  less  than  $475,000. 

Assuming,  however,  that  the  property 
could  not  be  sold  quickly  at  more  than  the 
amount  named  by  the  Real  Estate  Board, 
and  adding  the  amount  which  the  society 
now  has  invested  in  bonds  over  and  above 
the  amount  of  the  present  mortgage,  it 
would  appear  that  a  very  conservative  esti- 
mate of  the  available  assets  which  could 
promptly  be  turned  into  cash  is  $365,000. 
($90,000  is  now  invested  in  bonds  and  the 
present  mortgage  indebtedness  is  $50,000.) 
Should  the  society,  therefore,  accept  offer 


A  it  could  make  full  payment  and  have  be- 
tween $115,000  and  $140,000  in  the  treas- 
ury, and  would  then  own  a  one-quarter  in- 
terest in  the  enlarged  property  of  the  United 
Engineering  Society,  the  cost  of  which 
added  to  the  accumulated  reserve  fund  al- 
ready mentioned  will  amount  to  $1,967,332, 
one-quarter  of  which  is  $491,833. 

A  careful  investigation  of  the  cost  of 
operation  and  maintenance  at  the  present 
home  of  the  society,  and  for  an  equal  ac- 
commodation in  the  Thirty-ninth  Street 
building,  shows  that  this  item  need  not  be 
considered,  there  being  no  material  differ- 
ence in  the  annual  cost  of  operation. 

Your  board  also  wishes  to  suggest  that, 
as  there  would  be  no  great  haste  about  sell- 
ing the  property  of  the  society,  a  sum  con- 
siderably more  than  that  estimated  by  the 
New  York  Real  Estate  Board  may  be  se- 
cured. 

Great  Library  Possible 

The  libraries  of  the  three  founder  so- 
cieties, the  American  Institute  of  Mining 
Engineers,  the  American  Society  of  Me- 
chanical Engineers,  and  the  American  In- 
stitute of  Electrical  Engineers,  are  now 
combined,  and  are  being  operated  by  the 
United  Engineering  Society,  and  the  addi- 
tion of  the  library  of  the  American  Society 
of  Civil  Engineers  would  result  in  a  collec- 
tion of  engineering  books  aggregating  ap- 
proximately 150,000  volumes.  This  would 
form  the  nucleus  for  one  of  the  greatest 
technical  libraries  of  the  world,  which,  when 
properly  housed,  catalogued  and  maintained, 
would  furnish  an  equipment  for  the  carry- 
ing on  of  research  work  which  could  not 
be  excelled.  There  is  reason  to  believe  that 
should  such  a  combination  be  formed,  funds 
to  a  large  amount  would  be  forthcoming 
for  the  endowment  and  maintenance  of  such 
a  research  library. 

Closer  Co-operation  Needed 

For  a  number  of  years  it  has  been  quite 
evident  to  those  who  have  been  close  to  the 
activities  of  engineering  societies  that  a 
closer  co-operation  is  needed  especially 
along  the  lines  of  the  general  welfare  of 
the  profession.  Matters  have  come  up  from 
time  to  time  which  have  resulted  in  the  ap- 
pointment of  a  joint  committee  (which  is 
now  in  existence)  to  consider  and  to  report 
back  to  the  governing  bodies  of  each  of  the 
societies  on  any  question  brought  to  its 
attention  which  affects  the  profession  as  a 
whole,  and  joint  committees  of  all  the  so- 
cieties have  also  done  much  work  in  matters 
relating  to  proposed  legislation  in  various 
states  on  the  licensing  or  registration  of 
engineers,  and  in  connection  with  the  work 
of  the  recent  constitutional  convention  of 
the  State  of  New  York.  In  addition  to  this 
all  four  of  these  national  societies  have  been 
represented  for  more  than  nine  years  on 
the  John  Fritz  Medal  board  of  award,  and 
they  are  now  all  equally  represented  on  the 
Engineering  Foundation  Board,  which  was 
founded  by  the  generous  gift  of  Ambrose 
Swasey.  It  is  largely  through  such  joint 
committees  made  up  of  members  of  each 
society,  clothed  with  the  proper  authority, 
that  the  general  welfare  of  the  engineering 
profession  can  be  safeguarded  and  pro- 
moted. 

It  is  the  belief  of  your  board,  after  re- 
peated conferences  with  the  officers  and 
conference  committee  of  the  United  Engi- 
neering Society,  that  such  committees, 
which  now  must  be  more  or  less  disjointed 
in  their  action,  may  be'made  more  perma- 
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nent,  and  therefore  represent  more  authori- 
tatively the  engineering  profession  in  mat- 
ters relating  to  the  status  of  the  profes- 
sion generally,  and  its  individual  members, 
both  financially  and  socially,  and  in  a  man- 
ner which  it  is  not  possible  for  any  one 
purely  professional  organization  to  accom- 
plish. The  need  for  such  authoritative  rep- 
resentation is  clearly  indicated  by  the  atti- 
tude of  many  members  of  our  society,  as 
well  as  of  the  other  national  organizations. 

Strengthen  Bonds  of  Brotherhood 

The  engineering  profession  needs  co- 
operation along  these  lines,  there  being  no 
coherence  between  individuals,  or  groups 
of  individuals,  and  it  is  one  of  the  purposes 
of  this  movement  to  strengthen  the  bonds 
of  brotherhood  which  should  exist  between 
all  engineers. 

It  is  fully  recognized  that  to  accomplish 
anything  of  magnitude  sacrifices  often  must 
be  made,  and  that  to  a  certain  extent,  at 
least  80  far  as  property  ownership  is  con- 
cerned, our  society,  if  the  offer  is  accepted, 
will  give  up  a  certain  amount  of  independ- 
ence. This  does  not,  however,  go  any  fur- 
ther than  the  property  consideration,  as  it 
is  not  proposed  in  any  way  to  change  the 
methods  of  control  of  each  individual  so- 
ciety. Closer  association  with  men  of  simi- 
lar training,  though  working  along  the 
lines  of  different  specialties,  should  tend  to 


broaden  the  views  of  those  who  come  with- 
in the  sphere  of  such  influence. 

Our  society  now  has  a  fine  home,  ade- 
quate, in  the  opinion  of  many  members, 
for  its  present  needs,  and,  as  they  think, 
capable  of  such  enlargement  as  may  be  ren- 
dered necessary  during  the  next  15  or  20 
years.  On  the  other  hand,  if  the  proposed 
enlargement  of  the  Engineering  Societies' 
Building  is  carried  out,  there  will  be  plenty 
of  room  for  the  four  founder  societies,  and 
for  a  large  number  of  other  organizations 
not  strong  enough  to  own  their  own  head- 
quarters, and  thus  there  will  be  in  the  city 
of  New  York  a  representative  American 
engineering  headquarters  where  any  engi- 
neer may  go  with  the  certainty  of  meeting 
his  professional  brothers. 

In  such  a  project  as  this  there  are  many 
details  to  be  considered,  and  while  much 
study  has  been  given  to  the  whole  question 
by  your  board,  in  its  execution  there  will 
doubtless  be  many  matters  of  adjustment 
which  cannot  be  foreseen. 

The  main  question,  however,  which  must 
be  decided  by  the  membership  of  the  society 
is  whether  the  offer  of  the  United  Engi- 
neering Society  shall  be  accepted.  Mem- 
bers who  are  in  favor  of  entering  the  united 
society  are  asked  to  indicate  their  prefer- 
ence for  either  plan  A  or  plan  B,  or  whether 
they  prefer  to  leave  the  matter  to  the  Board 
of  Direction. 


Am.  Soc.  C.  E.  House  the  First  Engineering 
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Four-Story  Structure  in  New  York  City  Was  Opened  in  1897 
and  Subsequently  Enlarged  to  Add  50  Per  Cent  to  Its  Capacity 


THE  house  of  the  American  Society  of 
Civil  Engineers  at  220  West  Fifty- 
seventh  Street,  New  York  City,  which  will 
be  given  up  if  the  vote  of  the  membership 
on  the  recently  issued  letter  ballot  is  in 
favor  of  moving  to  the  Engineering  Socie- 
ties' Building,  29  West  Thirty-ninth  Street, 
where  the  national  organizations  of  elec 
trical,  mining  and  mechanical  engineers  are 
housed,  was  the  first  structure  in  the  United 
States  built  solely  for  the  use  of  a  profes- 
sional engineering  society.  As  originally 
designed  it  was  a  four-story  building  with 
a  50-ft.  frontage  and  a  depth  of  about  111 
ft.  It  was  completed  and  formally  opened 
Nov.  24,  1897.  About  eight  years  later,  on 
account  of  the  rapid  growth  of  the  society's 
membership,  it  became  necessary  to  make 
an  addition  to  the  building,  on  the  west  side, 
which  added  about  50  per  cent  to  its  ca- 
pacity and  increased  its  frontage  to  75  ft. 
In  architectural  treatment  and  general  inte- 
rior arrangement  the  addition  was  along  the 
same  lines  as  the  original  structure.  The 
following  notes,  therefore,  will  deal  with 
the  society  house  before  it  was  enlarged. 

Project  Inaugurated  in  1895 

The  project  for  the  building  was  inau- 
gurated in  1895.  Careful  estimates  of  the 
resources  of  the  society  were  made  and  the 
question  was  referred  to  the  business  meet- 
ing of  the  annual  convention  which  was 
held  in  June  of  that  year  near  Boston.  This 
meeting  approved  the  project  unanimously 
and  the  whole  matter  was  placed  in  the 
hands  of  the  Board  of  Direction,  with  power. 
A  building  committee  was  appointed  Jan. 
15,  1896,  and  served  continuously  until  the 
house  was  completed  and  final  payment 
made  to  the  architect  and  builder.     This 


committee  consisted  of  George  A.  Just, 
chairman ;  Charles  Warren  Hunt,  Joseph  M. 
Knap,  Charles  Sooysmith,  Thomas  C.  Clarke, 
William  R.  Hutton,  Bernard  R.  Green  and 
George  H.  Browne. 

The  dedicatory  exercises  in  1897  were . 
presided  over  by  B.  M.  Harrod,  president  of 
the  society.  Addresses  were  delivered  by 
President  Harrod,  Gen.  William  D.  Craig- 
hill,  past-president;  J.  G.  Schurman,  presi- 
dent of  Cornell  University,  and  the  Hon. 
Joseph  H.  Choate.  In  the  evening  there 
was  a  housewarming  at  which  about  700 
were  present. 

Arrangement  of  Building 

On  entering  the  building  one  passes 
through  the  vestibule  into  a  main  hallway 
and  foyer.  On  the  left  is  a  coat  room  and  a 
reception  room  and  on  the  right  the  secre- 
tary's offices.  The  hallway  leads  to  a  large 
lounging  room  underneath  the  auditoriun:. 
This  room  runs  the  full  width  of  the  build- 
ing and  serves  as  a  gathering  place  for 
members  after  the  regular  meetings.  It  is 
connected  with  a  serving  room  for  the  col- 
lations which  are  served  after  the  regular 
meetings.  This  room  also  is  the  scene  of 
the  society's  annual  smoker.     At  the  left 


of  the  main  hallway  is  a  stairway  ending  in 
a  central  hall  on  the  second  floor,  which  is 
given  over  to  the  reading  room  and  the  au- 
ditorium. The  reading  room  occupies  the 
second  story  front  of  the  house,  faces  north 
and  contains  the  latest  files  of  all  periodi- 
cals, publications  of  technical  societies  and 
in  short  all  current  engineering  literature. 
There  are  also  shelves  where  new  books  are 
placed  for  a  short  period  after  they  are  re- 
ceived. A  section  also  is  devoted  per- 
manently to  such  volumes  as  are  often  con- 
sulted— engineering  hand-books,  technical 
dictionaries,  encyclopedias  and  the  like.  The 
reading  room  is  open  every  day  except  Sun- 
days and  certain  holidays  from  9  a.  m.  to 
10  p.  m.  and  librarians  are  on  duty  to  assist 
those  consulting  the  general  card  index. 
Books  are  brought  from  the  stack  room  on 
the  fourth  floor  to  the  reader. 

Contents  of  Library 

The  auditorium  occupies  the  entire  width 
of  the  house  and  its  depth  beyond  the  hall- 
way leading  to  the  library.  In  this  room  are 
held  the  regular  meetings  of  the  society  at 
which  technical  papers  are  presented  and 
other  business  transacted.  The  third  floor 
is  devoted  entirely  to  executive  and  editorial 
work  while  the  fourth  floor  is  occupied  by 
the  stack  room.  The  contents  of  the  library, 
as  given  in  Secretary  Hunt's  latest  annual 
report  was  as  follows :  Bound  volumes,  25,- 
872;  unbound  volumes,  48,452;  specifica- 
tions, 7869;  maps,  photographs  and  draw- 
ings, 5236;  total  87,429. 

The  work  of  the  society  makes  it  neces- 
sary to  provide  a  large  amount  of  storage 
room  and  this  is  secured  in  the  basement, 
where  quarters  for  the  janitor  also  are  pro- 
vided. The  boiler  room,  coal  bin  and  engine 
room  were  located  in  a  vault  under  the  side- 
walk entirely  separate  from  the  building. 
The  engine  room  of  the  original  building 
contained  two  gas  engines  of  25  hp.  each 
with  direct  connected  dynamos  furnishing 
current  for  lighting  of  the  building.  Heat 
was  supplied  from  a  low  pressure  boiler. 
The  entire  house,  with  the  exception  of  the 
board  room  and  auditorium,  was  heated  by 
direct  radiation  while  in  the  two  rooms  men- 
tioned the  indirect  method  was  used. 

Since  the  enlargement  of  the  society 
house  was  made  in  1905,  there  has,  of 
course,  been  a  certain  rearrangement  of 
the  interior.  The  auditorium  has  been  en- 
larged and  a  board  room  provided  on  the 
second  floor  joining  the  library.  The  gen- 
eral meeting  room  on  the  ground  floor  also 
has  been  extended  westward  the  full  width 
of  the  building.  The  general  appearance  of 
the  exterior  of  the  house,  including  the  ad- 
dition is  shown  in  the  photograph  on 
page  168. 

The  society's  property  has  shown  a  steady 
appreciation  in  value  from  year  to  year.  A 
recent  appraisal  by  the  Real  Estate  Board 
of  New  York  gives  the  value  of  the  enlarged 
building  and  plot  as  follows:  Land,  $290,- 
000;  building,  $35,000;  total  valuation, 
$325,000. 


Engineering  Societies'  Building  the  Home  of 
Three  National  Organizations 

Thirteen-Story  Structure  Made  Possible  by  Andrew  Carnegie's  Contribu- 
tion of  $1,500,000  in  1903  to  Unite  Technical  Bodies  Under  One  Roof 


THROUGH    the    generosity    of    Andrew 
Carnegie,  who,  in  1903  contributed  $1,- 
500,000,  for  the  purpose,  it  was  possible  to 


erect  the  Engineering  Societies'  Building 
at  29  West  Thirty-ninth  Street,  New  York 
City,    to  which  the  American    Society   of 
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Civil  Engineers  may  move  its  quarters  if 
the  membership  decides  to  relinquish  its 
present  house  on  West  Fifty-seventh  Street. 
The  Engineering  Societies'  Building  is  now 
the  headquarters  of  the  American  Institute 
of  Electrical  Engineers,  the  American  In- 
stitute of  Mining  Engineers,  the  American 
Society  of  Mechanical  Engineers,  known  as 
the  three  founder  societies,  and  a  score  of 
other  kindred  engineering  and  scientific  or- 
ganizations. When  the  project  was  con- 
sidered the  American  Society  of  Civil  Engi- 
neers was  invited  to  join  in  the  plan,  but 
inasmuch  as  it  had  a  house  of  its  own  and 
was  then  in  a  flourishing  financial  condition 
it  decided  not  to  accept  this  offer. 

An  Imposing  Structure 

The  Engineering  Societies'  Building  was 
completed  and  opened  in  1907.    It  is  thirteen 


from  the  platform  and  where  diagrams,  il- 
lustrations and  blackboard  drawings  are 
often  employed.  Particular  attention  was 
given  to  its  seating  arrangements  and  to 
its  acoustic  properties.  On  both  the  main 
floor  and  the  gallery,  at  the  sides,  the  audi- 
torium is  surrounded  by  corridors  render- 
ing easy  access  to  every  point  and  permit- 
ting ready  withdrawal  for  conversation  or 
conferences. 

On  the  fifth  floor  are  three  assembly 
rooms  seating  respectively  500,  250  and  100 
persons.  On  the  sixth  floor  is  an  assembly 
room  seating  150.  The  plans  of  all  halls 
were  submitted  to  and  approved  by  Prof.  W. 
C.  Sabine,  of  Harvard  University,  an  ex- 
pert on  acoustics.  The  principal  feature  in 
the  plan  of  the  building  is  the  reservation 
of  the  twelfth  and  thirteenth  floors  for  the 
libraries  of  the  three  founder  societies.  The 


Grand  Central  and  Pennsylvania  Railroad 
Terminals  and  is  accessible  from  the  prin- 
cipal transportation  lines  of  the  city.  The 
building  and  land  represent  an  expenditure 
of  $1,717,000. 


Concrete   Guard    Rails   for    New 
Roads  in  Catskill  Watershed 

SIXTY-FOUR  miles  of  highways  were 
discontinued  and  forty  miles  of  new 
roads  built  to  provide  traffic  routes  in  the 
vicinity  of  the  new  Ashokan  reservoir  of  the 
Catskill  aqueduct  for  New  York  City's  addi- 
tional water  supply.  In  certain  places 
where  guard  rails  were  needed  it  was  de- 
cided to  improve  upon  the  familiar  type 
of  wooden  fencing  by  substituting  a  con- 
struction   of    separately    molded    concrete 


SEPARATELY  MOLDED  CONCRETE   MEMBERS  USED  TO  FORM  GUARD  RAILS  ALONG  RELOCATED  CATSKILL  ROADS 


and  one-half  stories  high  and  has  a  front- 
age of  115  ft.  and  a  depth  of  90  ft.  The 
exterior  is  of  limestone  up  to  the  auditorium 
floor  and  above  is  of  gray  mottled  brick 
and  terra  cotta.  The  main  entrance  foyer 
is  laid  with  Tennessee  marble  and  the  cen- 
tral court  is  marked  by  twelve  large  marble 
columns.  The  wood  work  is  dark  oak.  On 
the  ground  floor  is  the  office  of  the  super- 
intendent of  the  building,  a  committee  room, 
telephone  booths  and  a  ladies'  reception 
room.  On  the  mezzanine  floor  below  the 
first  floor  are  several  dressing  booths  and 
lavatories  for  the  convenience  of  members. 
On  the  second  floor  is  the  coat  room. 

The  main  auditorium,  one  of  the  features 
of  the  structure,  extends  up  through  the 
third  and  fourth  floors  and  seats  about 
1000.  On  the  fifth  floor  are  two  large  lec- 
ture halls;  on  the  sixth  floor  a  lecture  hall 
and  society  offices;  on  the  seventh  and 
eighth  floors  the  headquarters  of  the  asso- 
ciated societies ;  on  the  ninth  floor  the  head- 
quarters of  the  American  Institute  of 
Mining  Engineers;  on  the  tenth  floor  the 
headquarters  of  the  American  Institute  of 
Electrical  Engineers;  on  the  eleventh  floor 
the  headquarters  of  the  American  Society  of 
Mechanical  Engineers.  The  twelfth  floor  is 
used  as  a  stack  room  for  the  library  and  also 
contains  a  sm^ll  meeting  room.  The  library 
proper  occupies  the  thirteenth  floor. 

The  main  auditorium  was  arranged  pri-. 
marily  for  meetings  of  societies  at  which 
the  speaking  is  from  the  floor  as  well  as 


founder  societies  entertain  the  ambition  to 
create  and  maintain  the  finest  collection  of 
engineering  literature  in  the  world,  supple- 
mented by  the  current  periodicals  and  pat- 
ent literature  relating  to  inventions  in  the 
arts  and  sciences. 

The  basement  is  occupied  in  part  by  the 
boiler  room,  22  ft.  below  the  curb  and  the 
engine  room  16  ft.  below.  Steam  is  em- 
ployed for  heating  and  for  tempering  the 
air  used  for  ventilating  purposes.  A  thor- 
oughly modern  and  effective  ventilating 
system  is  provided  for  the  lower  floors  of 
the  building  which  contain  the  large  assem- 
bly rooms.  Special  and  unique  features 
were  adopted  in  the  building  construction 
so  as  to  introduce  the  air  into  and  exhaust 
it  from  rooms  by  a  great  number  of  open- 
ings at  a  low  velocity,  thus  securing  a  per- 
fect air  distribution. 

There  is  an  exhibit  room  on  the  sixth 
floor  containing  original  models  made  by 
Ericsson  including  steam  engines,  solar 
calorimeter,  galvanometer,  deep  sea  lead, 
caloric  engines,  rotary  gun  carriage,  etc. 
Numerous  other  exhibits  of  tools,  appara- 
tus, photographs,  etc.,  are  to  be  seen  in  va- 
rious parts  of  the  building,  while  in  the 
library  there  are  many  rare  and  valuable 
books  and  original  manuscripts  on  exhibi- 
tion. 

Location  Advantageous 

The  Engineering  Societies'  Building  is 
advantageously  located  midway  between  the 


posts  and  slabs.  The  accompanying  photo- 
graph indicates  the  appearance  of  the  guard 
rails  adopted.  Highway  engineers  may  find 
it  useful  as  a  suggestion  for  treating  simi- 
lar structures  required  on  their  own  work. 


Gives  Cost  Analysis  of  Double- 
Course  Pavement 

A.  F.  Comstock  at  Meeting  of  Illinois  Society 
of  Engineers  and  Surveyors  Details  Con- 
struction Methods  and  Inspection 

IN  BUILDING  2\-2.  miles  of  two-course 
pavement  in'  Tonawanda,  N.  Y.,  extreme 
care  was  taken  with  every  part  of  the  con- 
struction and  inspection.  A.  F.  Comstock, 
associate  in  railway  engineering.  University 
of  Illinois,  outlined  in  detail  the  methods 
and  the  cost  analysis  in  a  paper  presented 
Jan.  27,  to  the  Illinois  Society  of  Engineers 
and  Surveyors.  Some  of  these  data  are 
given  below. 

The  method  of  measuring  ingredients  was 
not  specified,  although  the  bag  of  cement 
was  specified  to  be  taken  as  1  cu.  ft.  Ac- 
cordingly the  following  method  was 
adopted:  Three  bags  of  cement  were 
dumped  in  a  box,  the  cement  was  shaken 
down  and  a  mark  was  made  around  its  upper 
limit.  The  cement  was  then  removed  and  a 
number  of  tests  were  run  with  different 
men  to  determine  the  number  of  shovelfuls 
of  sand  and  stone  required  to  make  3  cu.  ft. 
The  men  were  instructed  and  observed  to 
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take  a  full  shovelful  each  time.  From  these 
tests  instructions  were  issued  as  to  the 
number  of  shovelfuls  of  sand  and  stone  to 
be  placed  in  each  wheelbarrow.  These  tests 
were  repeated  often  enough  to  maintain  a 
check  on  results,  which  were  surprising  in 
accuracy.  The  advantage  of  the  method  was 
that  there  was  no  way  to  increase  the 
amount  of  aggregate  without  increasing  the 
number  of  shovelfuls,  and  the  inspector 
could  stand  some  distance  away,  even  as 
far  as  a  block,  perhaps,  without  being  mis- 
led. 

Cost  Analysis — Not  Data 

The  following  detailed  cost  analysis  is  for 
a  1:1V2:3  concrete  slab  6  in.  thick  with  a 
No.  29  American  Steel  &  Wire  wire  rein- 
forcement placed  2  in.  from  the  top  of  the 
pavement.  Transverse  expansion  joints 
were  located  at  33-ft.  intervals,  and  a  longi- 
tudinal joint  was  placed  along  the  middle 


Table    1 — Cobt   Analysis    6-Inch    Pavement    per 
Square  Yard 
UateriaU 
Cement.  0.32  bbl.  at  J1.20,  f.o.b.  cars.|0.384 
Sand,  0.080  cu.  yd.  at  »1.10,  delivered  0.088 
Stone,  0.14  cu.  yd.  at  J1.21,  f.o.b.  cars  0.169 
Wire  reinforcement  at  J0.76  per  100 

sq.    ft.    0.070 

Joint  material  at  $0.15  per  lin.  ft....    0.050 

Total  materials   J0.761 

Labor 

Grading     (12    in.    of    excavation    on 

average)     $0,250 

Unloading  and  hauling  materials  0.5 
miles: 

Cement    0.032 

Stone   0.039 

Wire     0.005 

Joints     0.003 

Mixing  and   placing  concrete O.lll 

Spreading  and  removing  earth  cover- 
ing   (2  in.  thick) 0.008 

Sprinkling    (for  ten  days) 0.005 

Total  labor    0.4."..'! 

Plant  and  Supplies 

Mixer  rental  at  $10  per  day 10.020 

Fuel,  oil  and  repairs 0.010 

Canvas,  boots  and  other  supplies  and 

tools  0.020 

0.050 
Overhead    0.050 

l,.Total  cost  per  square  yard $1,314 

of  the  48-ft.  street  between  the  8-ft.  park- 
ings. A  %-in.  felt  strip  was  placed  between 
the  plates  and  in  the  joints  without  plates 
along  the  gutters. 

Weather  conditions  were,  on  the  whole, 


Table  2 — Detailed  Labor  Cost 

16   men   shoveling  and   wheeling  at   25   cents 

per  hour $32.00 

2  men  handling  cement  at  25  cents 4.00 

2  men  handling  wire  and  joints    at  25  cents.  4.00 

4  men  handling  strike  board  at  25  cents. . . .  8.00 

5  men  shoveling  concrete  around  chute  at  25 
cents  10.00 

1  foreman  at  50  cents 4.00 

ESiglneer  and  fireman  on  mixer 6.00 

2  finishers  at  50  cents 8,0fi 

Superintendent  and  timekeeper  (%  time)...  3.75 

Total   $79.75 


favorable.  The  average  rate  of  progress 
maintained  while  working  was  720  sq.  yd. 
per  day  of  eight  hours.  Including  delays 
by  rain  and  repairs,  the  average  rate  for 
the  entire  period  was  only  500  sq.  yd.  per 
day.  Deposition  of  864  sq.  yd.  was  the 
largest  day's  work. 

Labor  cost  per  square  yard  =  79.75  -- 
720  =  $0,111.  Plowing  with  steam  roller 
in  well  compacted  road  cost  1  cent  per 
square  yard  for  each  time  over.  Two  or 
three  times  over  was  the  rule.  Rough  grad- 
ing cost  18  cents  per  square  yard,  exclusive 
of  plowing.  Fine  grading  cost  3  cents  per 
square  yard.  Rolling  with  10-ton  roller 
cost  0.3  cent  per  square  yard. 

The  work  described  was  constructed  under 
the  direction  of  Mr.  Comstock,  acting  for 
the  firm  of  Ellsworth  Brothers  of  Buffalo. 


State  Regulation  of  Interstate  Utilities  Viewed 

from  a  New  Angle 

Alfred  P.  Thom  of  Southern  Railway  Tells  Pan-American  Scien- 
tific Congress  Local  Control  Encroaches  on  Rights  of  Other  States 


THAT  the  other  states,  as  well  as  the 
utilities  themselves,  suffer  by  the  local 
— that  is,  state — regulation  of  interstate 
public  utilities,  such  as  railroads,  was  the 
burden  of  the  argument  in  a  paper  on  the 
relation  of  central  to  local  control,  pre- 
sented by  Alfred  P.  Thom,  general  counsel 
of  the  Southern  Railway,  at  the  second 
Pan-American  Scientific  Congress.  He 
held  that  the  appropriation  of  special  pre- 
rogatives and  the  imposing  of  special  re- 
strictions by  one  state  necessarily  threw 
an  added  burden  on  other  states,  even 
if  they  did  not  actually  block  needed  de- 
velopment. To  him  also  there  was  a  great 
lesson  in  the  European  war.  He  pointed 
out  that  the  nation  at  once  the  most  mili- 
tant and  the  most  efficient  in  Europe  was 
looking  for  other  lands  to  colonize,  and 
might  seek  certain  parts  of  the  American 
continent.  While  that  would  not  neces- 
sarily force  us  to  become  a  military  na- 
tion, he  held  that  it  compels  us  now  to 
put  our  industrial  life  on  the  most  efficient 
basis — and  to  him  this  is  impossible  un- 
der local  control  of  utilities. 

In  the  first  part  of  his  address  Mr. 
Thom  went  back  into  history  and  devel- 
oped his  contention  that  one  of  the  very 
purposes  of  the  Constitution  of  the  United 
States  was  to  protect  the  weaker  states 
against  the  stronger  in  the  control  of 
trade.  And  if  protection  was  needed  then, 
Mr.  Thom  thinks  it  is  needed  far  more 
now  that  great  transportation  systems 
spread  over  the  entire  land.  On  this  point 
his  remarks  were  in  part  as  follows: 

-Transportation   Capacity   Limits  -Trade- 

The  transportation  capacity  of  the 
carriers  marks  the  maximum  limit  of  the 
trade,  and  hence  of  the  producing  ca- 
pacity, of  the  people  whom  they  serve.  No 
more  will  be — no  more  can  be — produced 
than  can  be  carried  to  market.  Therefore 
each  state,  being  dependent  for  its  pros- 
perity upon  the  producing  capacity  of  its 
people,  is  deeply  concerned  that  the 
transportation  capacity  of  the  carriers 
which  serve  it  shall  be  adequate  and  shall 
not  be  crippled  or  impaired. 

A  broad  and  wise  policy  in  dealing 
with  the  instrumentalities  of  commerce  is 
a  matter  of  supreme  interest  to  all  locali- 
ties and  all  states.  A  narrow,  or  nig- 
gardly, or  selfish  policy,  if  adopted  by  any 
one  of  the  states  through  which  a  railroad 
passes,  may  seriously  cripple  and  depress 
the  commerce  of  every  other  state  which 
the  railroad  serves. 

No  adequate  conception  of  the  railroad 
problem,  as  it  affects  the  development  of 
this  country  and  the  growth  of  its  com- 
merce, can  ignore  the  necessity  that 
transportation  facilities  must  be  all  the 
time  growing  and  improving  to  keep  pace 
with  the  growth  and  expansion  of  com- 
merce— otherwise  there  will  be  no  growth 
and  expansion  of  commerce. 

Such  an  increase  in  railroad  facilitie.s 
involves  the  constant  input  of  new  capital, 
for  no  railroad  is  ever  finished  except  in  a 
dead  country.  It  is  a  mere  platitude  to 
say  that  new  capital  can  be  attracted  only 
by  credit.     While  no  one  state  through 


which  a  railroad  passes  can  alone  estab- 
lish its  credit,  a  single  state  can  impair 
or  destroy  it. 

One  State  May  Block  Development  in 
Ten  Other  States 

If  a  railroad  runs  through  and  serves 
eleven  states,  ten  of  them  may  be  guided 
by  broad,  liberal  views,  and  controlled  by 
the  policy  of  encouraging  the  establish- 
ment and  maintenance  of  adequate  trans- 
portation facilities.  The  eleventh  may, 
however,  have  no  adequate  commercial 
outlook,  or  may  be  temporarily  under  the 
domination  of  small  and  time-serving 
politicians.  It  may  reduce  rates  on  state 
traffic  so  as  to  barely  escape  the  line  of 
confiscation,  and  thus  escape  the  condemna- 
tion of  the  Constitution.  It  may  be  un- 
willing that  its  state  traffic  shall  contribute 
anything  to  the  liberal  program,  favored  by 
the  other  ten,  which  would  build  for  the 
future  and  insure  the  present  and  continu- 
ing adequacy  of  the  transportation  facili- 
ties on  which  all  are  equally  dependent. 

In  such  a  case,  what  shall  be  done?  Shall 
the  ten  states  bow  to  the  will  or  caprice  of 
the  one  and  allow  it  to  control  ?  Shall  they 
permit  the  narrow  views  of  the  one  state 
to  limit  the  standard  or  the  character  or 
the  quality  of  facilities  which  their  people 
shall  enjoy? 

If,  on  the  other  hand,  the  standard  of 
facilities  is  not  brought  down  to  this  low 
level  and  is  to  be  made  adequate  to  the 
needs  of  all,  then  the  commerce  of  the  other 
ten  states,  or  interstate  commerce,  or  for- 
eign commerce,  or  all  three,  must  bear  the 
burden,  which  the  dissenting  state  has  re- 
fused to  share,  of  building  up  adequate 
transportation  facilities. 

In  either  case,  the  dissenting  state,  in  a 
very  effective  way,  regulates  the  commerce 
and   the   business   opportunities   of   all. 

State  rates  have  on  occasion  been  greatly 
reduced  for  the  avowed  purpose  of  preserv- 
ing state  markets  for  state  trade,  and  thus 
excluding  and  discriminating  against  the 
trade  of  other  states.  It  is  a  right  of  each 
of  these  states,  thus  oppressed  by  the  nar- 
row and  selfish  policy  of  one,  to  have  its 
commerce  freed  from  these  state  restric- 
tions and  regulated  by  Congress,  represent- 
ing all  the  states,  in  accordance  with  the 
compact  of  the  Constitution. 

Issuance  of  Securities 

As  exerting  an  important  influence  on 
the  financial  capacity  of  the  carriers,  it  is 
appropriate  to  consider  their  capacity  to 
issue  and  to  dispose  of  their  securities.  It 
is  manifest  that,  if  such  issue  is  to  be 
regulated  by  the  individual  states,  every 
state  is  at  the  mercy  of  the  others.  A 
bond,  to  be  available  in  the  market,  must, 
as  a  rule — especially  now,  when  most  bonds 
are  necessarily  junior  liens— be  secured 
upon  the  whole  railroad  line;  and  this 
crosses  many  states.  One  of  the  states, 
therefore,  if  it  possesses  the  power  to  regu- 
late the  issue  of  securities  of  an  interstate 
carrier,  may  disappoint  and  defeat  a  finan- 
cial plan  approved  by  all  the  other  states 
and  necessary  to  the  carrier's  transporta- 
tion efficiency. 
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Even  if  the  state  does  not  press  its  au- 
thority to  the  extent  of  absolutely  declining 
to  sanction  the  issue,  it  may  selfishly,, find 
as  a  political  expedient — and  in  actua^^  ex- 
perience sometimes  does — attach  a  condi- 
tion that  a  designated  portion  of  the  pro- 
ceeds shall  be  spent  within  its  borders, 
where  it  may  not  in  fact  be  needed. 

The  power  of  the  state  to  consent,  or  to 
withhold  its  consent,  is  equivalent  to  a 
power  to  control  the  character  and  the  lo- 
cation of  additional  transportation  facilities 
against  the  views  and  the  interests  of  all 
the  other  states. 

Delays  May  Be  Fatal 

Even  if  the  necessity  for  the  new  capital 
is  universally  recognized,  and  the  approval 
of  the  states  is  not  ultimately  withheld,  the 
time  necessary  to  permit  the  investigation 
and  to  secure  the  approval  of  so  many 
would,  or  might,  constitute  a  fatal  obstacle 
in  the  way  of  a  successful  financial  opera- 
tion. Promptness — ability  to  avail  with- 
out unreasonable  delay  of  a  favorable  mar- 
ket— is  essential  to  success  in  placing  large 
financial  offerings. 

And  yet  nineteen  states  have  enacted 
statutes,  each  asserting  for  itself  the  in- 
dividual right  to  control  the  issue  of  stocks 
and  bonds  of  interstate  carriers.  And  the 
end  is  not  yet,  for  many  other  states  are 
considering  legislation  which  will  give  to 
them  a  power  which  they  see  is  already 
being  exercised  by  others. 

The  Furnishing  of  Cars 

Another  striking  illustration  of  the  ex- 
ercise by  one  state  of  a  power  to  discrim- 
inate against  and  to  injure  the  commerce 
of  other  states  and  interstate  and  foreign 
commerce  is  found  in  the  state  laws  which 
impose  heavy  penalties  for  failure  to  fur- 
nish cars  or  other  instrumentalities  for  its 
internal  commerce  within   a  limited  time. 

One  of  the  states  now  imposes  a  fine  of 
$5  for  each  day  of  delay;  an  adjoining 
state  fixes  the  fine  at  $1  per  day;  and  the 
interstate  commerce  law  fixes  no  per  diem 
penalty  at  all.  Suppose  a  carrier  is  rea- 
sonably supplied  with  equipment,  but  a 
large  portion  of  it  has  moved  in  the  regu- 
lar channels  of  commerce  to  a  point  on  or 
off'  its  line  and  distant  from  the  place 
where  the  demand  for  it  is  made.  If,  un- 
der these  circumstances,  there  is  a  demand 
for  a  car  by  a  shipper  of  interstate  traffic 
in  the  state  which  imposes  a  heavy  fine  for 
delay,  another  is  also  made  by  a  shipper 
in  the  state  which  imposes  a  light  fine,  and 
still  another  is  made  by  a  shipper  in  inter- 
state commerce  as  to  which  no  fine  at  all 
is  imposed,  and  there  is  at  the  moment, 
b^  reason  of  special  circumstances,  only  one 
cal-  available  to  meet  all  three  of  these  de- 
mands, the  carrier  in  self-protection  must 
deliver  the  one  available  car  to  the  shipper 
in  the  state  which  imposes  the  largest  fine, 
and  the  others  must  go  without. 

Is  it  not  a  right  of  the  other  states  to 
have  the  question  of  a  fair  distribution 
of  available  car  supply  determined,  not  by 
one  of  the  interested  states,  but  by  the 
authority  which  represents  them  all  and 
can  see  that  a  rule  of  equity  and  fairness 
shall  prevail? 

Other  Statutes 

In  addition  a  long  and  formidable  list 
of  state  statutes,  already  in  effect,  might  be 
given,  which,  without  the  consent  of  the 
other  states,  impose  serious  burdens  of  ex- 
pense upon  their  commerce,  and  thus  upon 


their  people.  All  directly  discriminate,  or 
have  the  effect  of  discriminating  against 
their  commerce,  state,  interstate  and 
foreign. 

Thus,  three  states  have  passed  laws  mak- 
ing it  illegal  for  a  carrier  having  repair 
shops  in  the  state  to  send  any  of  its  equip- 
ment, which  it  is  possible  to  repair  there, 
out  of  the  state  for  repairs  in  another 
state;  fifteen  states  have  attempted  to 
secure  preferred  treatment  of  their  state 
traffic,  either  by  heavy  penalties  for  de- 
lays or  by  prescribing  a  minimum  move- 
ment of  freight  cars,  some  of  them  requir- 
ing a  minimum  movement  of  50  miles  per 
day,  whereas  the  average  movement  for  the 
United  States  is  not  over  26  miles  per  day 
— one  of  these  states  imposing  a  fine  of  $10 
per  hour  for  the  forbidden  delay;  twenty 
states  have  hours-of-service  laws,  varying 
from  ten  to  sixteen  hours;  twenty  states 
have  extra-crew  laws;  twenty-eight  states 
have  headlight  laws,  with  varying  require- 
ments as  to  the  character  of  the  lights, 
and  fourteen  states  have  safety-appliance 
acts. 

It  is  apparent  that  these  and  similar 
statutes  which  impose  burdens  and  create 
discriminations  violate  the  principle  of  just 
and  equal  treatment  as  against  the  states 
which  have  a  more  liberal  policy,  and  con- 
stitute serious  invasions  of  the  field'  of  reg- 
ulation by  the  states  which  adopt  them  to 
the  substantial  prejudice  of  those  which 
have  not  sought  to  obtain  special  or 
preferential  treatment. 

In  order  to  secure  equality  of  burden  and 
of  privilege  and  the  benefit  of  an  adequate 
and  efficient  transportation  system,  the 
power  to  regulate  commerce  among  the 
states  and  with  foreign  nations  was,  by 
their  own  action,  withdrawn  from  the  in- 
dividual states  and  conferred  upon  Con- 
gress which  represents  them  all.  In  fact, 
it  may  be  truly  said  that  the  Constitution 
itself  was  the  offspring  of  the  insistent  de- 
mand of  the  states  for  protection  in  trade 
against  the  other  states.  It  is,  therefore, 
peculiarly  a  right  of  the  states  to  have 
this  purpose  fully  and  fairly  carried  into 
effect. 

The  Lesson  of  the  European  War 

It  seems  not  unprofitable  to  turn  from 
the  problem  of  commercial  regulation,  con- 
sidered only  as  a  problem  of  peace,  to  the 
lessons  we  must  learn  in  regard  to  it  from 
the  great  events  now  occurring  on  the  con- 
tinent of  Europe.  It  will  be  merely  fatuous 
in  us  to  close  our  eyes  to  the  fact  that  the 
organization  of  society  will  be  revolution- 
ized in  consequence  of  the  historic  develop- 
ments of  the  past  eighteen  months. 

We  have  had  it  borne  in  upon  us  that 
the  most  militant  and  most  efficient  nation 
of  Europe  has  outgrown  its  territorial 
limits  and  is  looking  for  other  lands  to 
colonize,  into  which  it  will  introduce  its 
own  national  ideals,  its  own  national  effi- 
ciency and  its  own  militant  and  aggressive 
spirit.  If  it  should  happen  that  her  poli- 
cies embrace  the  acquisition  and  coloniza- 
tion of  certain  parts  of  the  American  con- 
tinent, we,  in  common  with  all  the  nations 
of  the  Western  Hemisphere,  will  be  con- 
fronted by  greatly  increased  international 
complications,  and  will  need  both  national 
power  and  national  efficiency  to  deal  with 
the  conditions  which  will  be  certain  to 
arise. 

All  this,  I  trust,  will  not  involve  us  in 
the  necessity  of  becoming  a  military  nation, 
but  it  undoubtedly  puts  upon  us  the  impera- 


tive obligation  to  organize  our  industrial 
life  upon  the  most  efficient  basis.  Not  only 
must  our  resources  exist,  but  they  must 
be  easily  available.  We  must  realize  that 
the  agitation  must  cease  for  a  divided  sov- 
ereignty in  respect  of  functions  which  are 
in  essence  national.  We  must  appreciate 
that  efficient  transportation  is  an  essential 
condition  of  national  efficiency,  and  if  we 
are  to  halt  or  weaken  our  transportatioh 
systems  at  state  lines,  or  subject  them  to 
local  instead  of  central  control,  by  permit- 
ting the  imposition  of  burdens  or  the  exer- 
cise of  hurtful,  inharmonious  or  unwise 
regulation,  we  will  make  national  efficiency 
impossible. 

Federal  Regulation  Inevitable 

We  must  realize  that  inevitably  com- 
merce will  eventually  be  regulated  exclu- 
sively by  our  federal  government.  The  ex- 
isting system  of  private  ownership  cannot 
long  endure  if  it  is  to  be  permanently  sub- 
jected to  the  increased  burdens  and  con- 
flicting policies  of  a  dual,  or  of  a  many- 
sided,  regulation.  It  must  be  put  under  one 
ma.ster  with  a  harmonious  and  constructive 
policy,  or  it  will  inevitably  fail.  When  this 
failure  comes  and  governmental  ownership 
takes  the  place  of  the  present  system,  the 
states  will  be  deprived  of  all  power,  and 
Congress  alone  will  necessarily  regulate 
every  detail  of  railroad  management  and 
all  the  instrumentalities  of  commerce. 

It  must  also  be  realized  among  us  that 
the  regulation  of  interstate  commerce  and 
its  instrumentalities  is  no  violation  of  the 
rights  of  the  states,  is  no  invasion  of  their 
prerogatives,  is  in  no  sense  in  derogation 
of  their  reserved  sovereignty,  but  in 
reality  is  merely  the  specific  performance 
of  the  contract  which  each  state  bargained 
for  when  it  subscribed  to  the  Constitution. 
It  is  their  covenanted  right,  and  the  cove- 
nanted right  of  each  of  them,  as  well  as 
their  highest  interest,  that  the  commerce 
in  which  one  in  common  with  another  state 
is  interested  shall  be  regulated  by  the  fair 
and  impartial  judgment  of  the  authority 
which  alone  springs  from  and  is  responsible 
to  them  all. 


Predicts  Federal  Control  of 
Stream  Pollution 

Prof.    Earle    B.    Phelps    Discusses    Status    of 
International   Joint  Commission's  Work 

THAT  federal  supervision  over  stream 
pollution  will  soon  be  in  force  was  the 
prediction  made  by  Earle  B.  Phelps,  pro- 
fessor of  chemistry  of  the  U.  S.  Public 
Health  Service,  in  a  recent  address  before 
the  Michigan  Engineering  Society.  After 
pointing  out  the  need  for  some  plan  of  cen- 
tralized stream  control,  instead  of  the  piece- 
meal attempts  at  state  regulation,  Professor 
Phelps  discussed  the  present  status  of  the 
work  of  the  International  Joint  Commis- 
sion, which  has  been  investigating  meas- 
ures for  preventing  the  pollution  of  the 
boundary  waters  between  the  United  States 
and  Canada. 

District  offices  were  established  by  the 
commission  at  Detroit  and  at  Buffalo  early 
in  1915,  he  said,  and  a  comprehensive  study 
has  been  made  of  the  general  drainage  and 
treatment  problems  of  all  sewered  com- 
munities upon  both  sides  of  these  rivers. 
These  studies  have  not  been  carried  to  the 
point  of  complete  engineering  design,  and 
the  plans  submitted  will  nbt  obviate  the 
necessity  for  further  detailed  engineering 
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studies  in  each  local  situation.  They  are, 
however,  sufficiently  comprehensive  and  de- 
tailed to  justify  estimates  of  upper  cost 
limits  with  reasonable  assurance,  and  fur- 
nish a  satisfactory  basis  for  a  proper  con- 
sideration of  remedial  policies.  The  results 
of  this  investigation  are  now  being  pre- 
pared for  presentation. 

Upon  the  basis  of  these  results,  together 
with  the  information  the  commission  has 
already  gathered,  recommendations  will  be 
drawn  up  and  submitted  to  the  two  govern- 
ments. It  would  be  premature  to  attempt 
at  this  time,  Professor  Phelps  said,  to  fore- 
cast the  exact  nature  of  the  commission's 
conclusions  or  the  action  that  may  be  taken 
upon  them  by  the  governments.  No  effort 
has  been  spared  to  get  at  the  facts,  com- 
plex and  inter-related  as  they  are,  and  it  is 
certain  that  whatever  general  policy  may 
be  recommended  for  the  protection  of  the 
boundary  waters  will  be  the  result  of  ma- 
ture deliberation  and  a  careful  balancing  of 
all  the  facts  and  interests  involved. 

Federal  Policy  Needed 

In  addition  to  the  direct  interest  that 
attaches  to  the  final  outcome  of  this  ques- 
tion  it   is   also  of  general  interest  in  the 


matter  of  our  interstate  streams.  What- 
ever action  is  taken  to  meet  the  particular 
case  arising  under  our  treaty  obligations 
with  a  foreign  neighbor  ought  at  least  to 
serve  as  a  guiding  principle  in  dealing  with 
the  more  general  case  of  our  internal  waters. 
That  some  form  of  federal  supervision  is 
going  to  be  demanded  in  the  near  future  is 
apparent  from  the  present  conditions.  It 
will  be  fortunate,  therefore,  if  the  first 
step  in  this  direction  be  made  in  connec- 
tion with  these  boundary  waters,  and  based 
upon  a  careful  scientific  study  of  stream 
conditions.  It  will  be  doubly  fortunate  if, 
out  of  the  necessities  of  this  situation,  there 
shall  be  developed  a  suitable  policy  of  fed- 
eral supervision  over  stream  pollution  and 
the  necessary  administrative  organization 
for  putting  it  into  effect.  Even  in  the  case 
of  the  boundary  waters  such  a  policy  must 
recognize  and  harmonize  with  existing  state 
policies  in  all  cases  where  the  latter  are 
efficient.  The  gradual  extension  of  these 
principles  to  the  navigable  and  interstate 
streams  and  the  development  of  a  uniform 
body  of  state  laws,  supported  and  co-ordi- 
nated by  the  minimum  of  federal  legislation 
and  supervision,  will  be  the  logical  and 
necessary  development  of  the  near  future. 


Chamber   Structures   on   Catskill 
Aqueduct  Artistically  Treated 

THE  accompanying  photographs  indi- 
cate that  the  various  siphon  and  gaging 
chambers  on  the  Catskill  aqueduct  have 
been  designed  to  present  a  pleasing  ex- 
terior in  addition  to  serving  the  purposes 
for  which  they  were  built.  Cast  concrete 
blocks,  rough  stone  and  brick  have  all  been 
employed  effectively.  The  views  repro- 
duced show  the  north  chamber  of  the  Elms- 
ford  siphon,  the  Wallkill  gaging  chamber 
and  the  south  chamber  of  the  Foundry 
Brook  siphon.  The  structures  were  de- 
signed by  the  Board  of  Water  Supply  of 
New  York  City,  of  which  .J.  Waldo  Smith 
is  chief  engineer. 


A  Concrete  Automobile  Body,  with 
graceful  lines  and  devoid  of  seams  or  joints 
is  the  feature  of  a  foreign-built  50-hp., 
6-cyl.  automobile  that  has  been  brought  to 
New  York  City.  The  concrete  is  on  a  wire 
netting,  or  lath,  similar  to  that  used  in  con- 
crete building  construction.  The  dash  and 
moldings  are  the  only  parts  of  the  body 
constructed  of  wood. 


FOB  THE  CHAMBERS  OF  THE   FOUNDRY   BROOK   SIPHON,  ARCHITECTURAL  TREATMENT  IN   CONCRETE  WAS  SELECTED 
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Sand  and  Oil  Road  Construction  Methods  Im- 
proved by  Massachusetts  Commission 

Developments  in  Highway  Building  for  Light  Traffic  Announced  in  Col.  Wil- 
liam D.  Sohier's  Latest  Annual  Report — Vigilant  Maintenance  Necessary 


SINCE  it  undertook  its  pioneer  work  in 
the    construction    of   a    road    of   sand 
mixed  with  bituminous  material  on  Cape 
Cod,    ten    years    ago,    the    Massachusetts 
Highway  Commission  has  been  constantly 
improving     construction     methods.       Ex- 
perience has  proved  the  value  of  harden- 
ing the  subgrade  by  mixing  loam  or  clay 
with  the  sand,  of  applying  the  oil  evenly 
to   the    surface,    of   selecting   the   proper 
asphaltic   product  and   sand,   and  of  ma- 
chine-made   mixtures.      These    and    other 
features  of  the  work,  including  a  descrip- 
tion of  the  methods  employed  in  building 
roads    of    another   type — gravel-asphalt — 
are  discussed  in  the  commission's  report 
for  the  year  ended  Nov.  30,  1915.    For  the 
commission.  Col.  William  D.  Sohier,  author 
of  the  report,  is  chairman,  and  Arthur  W. 
Dean    chief    engineer.      The    report    lays 
emphasis  on  the  fact  that  the  sand-oil  road 
should  be  used  only  for  light  traffic,  and 
that  it  is  successful  only  when  systematic 
maintenance    is   applied.      Colonel   Sohier 
comments  also  on  the  experience  of  Massa- 
chusetts  with   concrete   roads,   and   gives 
figures  indicating  the  wide  range  in  costs 
of  several  types  of  construction.  The  total 
State  construction  last  year  covered  181.92 
miles   of  roadway,   divided  as  follows   in 
mileage:      Waterbound    macadam,    23.26; 
gravel,    58.6;    sand    bound    with    oil    and 
asphalt,   4.13;   macadam  with  bituminous 
binder    incorporated    in    the    top    course, 
38.62;  waterbound  macadam  with  oil  sur- 
face applied,  19.62;  gravel  with  top  sur- 
face bound  with  bituminous  binder,  7.65; 
cement  concrete,  5.34;  gravel  with  oil  sur- 
face    applied,     16.61;     Warrenite,     1.30; 
granite  block  on  concrete  foundation,  0.09 ; 
dirt  roads,  6.7. 

Sand  and  Asphaltic  Oil  Roads 

The  commission  believes  it  was  the  first 
to  construct  a  road  of  sand  mixed  with 
bituminous  material.  There  are  long 
stretches  of  road  on  Cape  Cod  and  in 
southeastern  Massachusetts  where  no 
stone  or  gravel  exists.  Broken  stone  has 
to  be  imported,  often  costing  $2  per  ton 
on  the  cars.  A  long  and  expensive  haul 
over  a  sand  road  where  a  two-horse  team 
can  haul  only  about  1  ton  per  load  is  neces- 
sary. In  many  places  the  highway  to  be 
built  was  from  5  to  8  miles  from  the  near- 
est railroad  station. 

Ten  years  ago  the  first  sand  and  asphal- 
tic oil  road  was  built  by  the  board  at 
Eastham.  At  that  time  there  were  no  ma- 
chines available  that  would  spread  the  oil 
evenly,  even  by  gravity.  The  old  sand  road 
was  graded,  and  about  0.75  gal.  of  hot 
asphaltic  oil  was  spread  on  it  and  covered 
with  all  the  sand  the  oil  would  absorb. 
Another  0.75  gal.  was  spread  on  top  of 
this  layer,  and  covered  with  sand,  and  on 
this  layer  0.5  gal.  of  oil  was  spread  and 
covered  with  sand.  It  was  impossible, 
with  the  crude  methods  then  employed,  to 
spread  the  oil  evenly;  it  ran  into  the  ruts 
made  by  the  carts  and  into  the  hoofprints 
of  the  horses  that  hauled  the  old  watering 
cart  containing  the  heated  oil.  Conse- 
quently that  year  and  the  next  the  surface 
had  to  be  broken   up,  cut  into  as  small 


pieces  as  possible  with  a  disc  harrow,  har- 
rowed and  mixed  with  a  toothed  harrow, 
and  then  shaped  back  and  rolled.  After 
that  certain  places  needed  more  oil  and 
had  to  be  patched.  A  reasonably  passable 
road  was  secured  in  about  two  years  at  a 
cost  of  less  than  25  cents  a  square  yard 
for  the  surface,  or  not  quite  $2,250  per 
mile.  This  road  is  still  in  existence.  It 
has  required  more  oil  from  time  to  time, 
ruts  have  had  to  be  filled  and  bunches  on 
the  sides  cut  off  by  hand  or  with  a  road 
machine.  It  has  satisfactorily  carried  the 
traffic  for  ten  years.  The  cost  of  main- 
tenance since  1905  has  averaged  2  cents 
per  square  yard  per  year,  or  about  $175 
per  mile. 

Improvement  in  Construction  Methods 

Since  this  road  was  built  the  board  has 
constructed  about  25  miles  of  roads  of  sand 
and  asphaltic  oil  by  this  layer  method. 
The  methods  have  been  much  improved. 
Perhaps  the  most  important  change  is  in 
the  hardening  of  the  subgrade  before  any 
oil  is  spread.  After  the  road  is  graded 
the  subgrade  is  prepared  of  the  required 
width,  now  18  ft.,  and  this  is  hardened 
with  clay  or  loam  so  that  it  is  not  much 
rutted  by  the  wheels  or  pitted  by  hoops 
when  the  oil  cart  is  hauled  over  it.  The 
oil  is  immediately  covered  by  the  sand 
before  any  teams  go  over  it  and  pick  it 
up.  This  makes  it  possible  to  spread  the 
oil  evenly  over  the  road  surface  before  it 
is  covered  with  sand. 

There  are  now  a  number  of  specially 
equipped  carts  and  trucks  made  with 
nozzles  designed  to  spread  the  oil  uni- 
formly. The  best  of  these  spread  it  under 
pressure  in  several  ways — by  using  a  tight 
steel  tank  and  steam  from  the  tractor 
hauling  the  tank  wagon;  by  steam  ob- 
tained in  the  same  way  operating  a  pump 
on  an  oil-spreading  device  on  the  tank 
wagon;  by  a  gasoline  pump  on  the  tank 
wagon,  or  by  a  pump  driven  by  a  sprocket 
and  gear  attached  to  the  rear  wheels  of 
a  tank  wagon  hauled  by  horses.  The 
motor  trucks  have  special  machinery  for 
spreading  oil  under  pressure.  The  very 
heavy  asphalts  are  usually  spread  under 
pressure  secured  by  an  air  pump.  Many 
of  these  tank  wagons  or  trucks  have  burn- 
ers or  coil  for  heating  and  warming  the 
oil;  hence  it  is  spread  more  evenly  and 
mixed  more  readily.  Also,  a  better  quality 
of  oil  can  be  used,  containing  more 
asphalt. 

Layer  Method 

The  surface  of  the  25.5  miles  of  sand 
and  oil  roads  built  by  the  layer  method 
has  cost  from  21  to  33  cents  per  square 
yard,  the  average  being  26  cents.  For  a 
road  18  ft.  wide  this  would  be  $2,750  per 
mile,  to  which  must  be  added  the  cost  of 
grading,  culverts,  etc.  On  the  roads  in 
use  at  least  five  years  the  cost  of  mainte- 
nance per  year  has  been  1  cent  per  square 
yard,  or  about  $100  per  mile  per  year. 
There  are  also  about  25  miles  of  sand  and 
oil  roads  on  the  Cape  built  by  the  towns. 

In  1908  the  board  built  its  second  sec- 
tion of  sand  and  oil  road.    This  was  con- 


structed by  the  layer  method,  and  two 
years  were  needed  to  get  it  into  reasonably 
good  condition.  Experiments  were  there- 
fore made  in  mixing  bituminous  materials 
with  hot  sand.  Eleven  sections  of  road 
were  built  and  a  different  bitumen  used 
on  each.  Two  qualities  of  tar  were  used 
and  nine  different  oils  or  asphalt  prod- 
ucts. In  each  case  the  subgrade  was  care- 
fully prepared  of  the  required  width  and 
the  mixture  was  spread  as  evenly  as  pos- 
sible upon  it  and  lightly  rolled.  The  mix- 
ture was  4  in.  thick  in  the  middle  and  3  in. 
thick  on  the  sides.  The  sand  and  bitu- 
minous materials  were  first  heated  and 
then  mixed  by  hand  as  thoroughly  as  pos- 
sible before  spreading.  Eight  of  these  ex- 
perimental sections  practically  failed 
within  the  year.  Another  section  was 
never  very  satisfactory,  and  only  two  re- 
mained in  good  condition  and  are  still  in 
use,  having  been  patched  from  time  to 
time.  The  only  successful  sections  were 
those  where  a  heavy  oil  with  an  asphalt 
base  was  used,  or  where  this  oil  was  used 
mixed  with  an  equal  quantity  of  "A" 
asphalt.  This  latter  section  was  much 
better  than  the  other  two.  These  experi- 
ments clearly  showed  that  it  was  possible 
to  build  a  satisfactory  road  with  sand 
mixed  with  oil  asphalt  if  the  proper  as- 
phalt product  was  used.  From  18  to  20 
gal.  of  bitumen  was  used  per  cubic  yard 
of  sand.  The  cost  varied  from  17  to  31 
cents  per  square  yard. 

Mixing  Method 

In  1909  over  a  mile  was  built  by  the 
mixing  method,  using  sand  and  asphaltic 
oil.  This  road  was  a  success,  although  the 
oil  used  was  rather  light,  and  hence  there 
was  a  tendency  to  rut.  Also  it  was  sur- 
faced only  15  ft.  in  width,  with  the  result 
that  vehicles  in  passing  often  turned  out 
into  the  soft  sand  shoulder  and  sheared 
off  the  sides  of  the  hardened  road  surface. 
It  was  rapidly  cut  into  and  narrowed  up, 
especially  on  curves.  The  second  year  it 
was  all  widened  to  18  ft.,  which  was  in- 
creased on  curves,  the  present  standard 
being  21  ft.  on  the  latter.  The  older  roads 
are  being  widened  as  fast  as  possible. 

Improvements  in   Methods,   Machinery 
AND  Asphalts 

The  commission  is  now  using  on  mixed 
work  an  oil  asphalt  that  tests  80  pene- 
tration on  a  Dow  penetrometer.  Mixing 
is  by  machinery.  Until  last  year  the  sand 
was  heated  on  sheets  of  iron  with  fire 
below,  or  over  old  boiler  plates  or  pipes. 
The  sand  had  to  be  constantly  turned  by 
hand,  but  even  then  frequent  burning  re- 
sulted, and  some  of  the  sand  was  not  hot 
enough.  Sand  heaters  in  which  the  sand 
is  kept  in  motion  all  the  time  are  giving 
better  results.  It  has  been  found  advisable 
to  spread  a  sealing  coat  of  asphaltic  oil 
of  a  little  lighter  quality  over  the  road  after 
rolling,  covering  this  with  sand.  A  sharp, 
strong  sand  well  graded  in  the  bank  is 
used.  These  sands,  local  to  Cape  Cod, 
have  been  tested  and  found  to  correspond 
very  closely  with  the  sands  used  under  the 
ordinary  sheet  asphalt  specifications.  The 
quality  of  oil  asphalt  used  is  varied  accord- 
ing to  the  quantity  of  voids  in  the  sand. 
From  18  to  21  gal.  are  used  per  cubic  yard 
of  sand.  The  roads  are  still  built  over  a 
carefully  prepared  and  hardened  base, 
about  4  in.  thick  in  the  middle,  3  in.  thick 
on  the  sides,  18  ft.  wide  and  21  ft.  wide  on 
curves.     Better  results,  are  secured  by  a 
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road  scraper,  keeping  the  mixture  con- 
stantly shaped  while  rolling.  The  seal 
coat  of  lighter  oil  improves  the  surface, 
prevents  occasional  potholes  and  decreases 
the  maintenance  cost. 

The  commission  has  built  over  23  miles 
of  mixed  sand  and  oil  asphalt  roads  since 
1908,  and  about  1.5  miles  of  sand  mixed 
with  tar.  The  cost  has  varied  from  40  to 
61  cents  per  square  yard,  averaging  52 
cents.  This  cost  would  be  somewhat  less 
at  the  present  price  of  asphalts. 

The  average  yearly  maintenance  cost  on 
the  mixed  roads  that  have  been  in  use 
5  years  has  been  $0,016  per  square  yard; 
on  roads  in  use  over  three  years,  0.75 
cents  per  square  yard.  If  these  roads  re- 
quire a  seal  coat  every  four  or  five  years, 
as  appears  likely,  the  average  yearly  cost 
of  maintenance  will  be  about  2.5  cents 
per  square  yard. 

Roads  Which  Have  Failed 

Some  sections  of  sand  and  oil  roads  have 
failed,  and  one  section  of  sand  and  tar 
was  unsuccessful.  These  were  built 
several  years  ago,  and  the  failure  was  due 
to  the  poor  quality  of  oil  asphalt  or  tar 
used.  While  all  the  materials  used  were 
tested  in  the  laboratory,  there  was  little 
knowledge  a  few  years  ago  as  to  what 
qualities  were  necessary  either  in  asphal- 
tic  oils  or  tars.  Now  that  Mexican  and 
other  asphaltic  oils  have  come  into  use,  it 
is  easier  to  obtain  better  results.  The 
manufacturers  of  both  tars  and  asphalts 
have  also  learned  what  is  needed  and  have 
greatly  improved  their  processes,  using 
greater  care  to  secure  a  uniform  product. 

Quality  op  Sand  Important 

Roads  of  sand  and  oil  asphalt  construc- 
tion can  be  used  only  where  a  sand  of  the 
right  quality  is  available.  As  the  com- 
mission is  now  building  them  they  can  be 
used  only  where  the  traffic  is  mostly  light 
teams  and  automobiles,  and  will  not  stand 
up  if  traversed  by  many  heavily  loaded 
teams  daily.  The  layer  roads  are  more 
easily  rutted  by  teams  than  the  mixed 
roads;  first,  because  as  heavy  a  quality  of 
asphaltic  oil  cannot  be  used,  because  it 
cannot  be  made  to  mix  with  the  cold  sand, 
and  second,  because  by  the  layer  method 
it  is  not  possible  to  secure  as  even  a  mix- 
ture of  the  sand  and  oil  on  every  part  of 
the  road.  The  commission  and  its  engi- 
neers find  that  eight  or  nine  motor  trucks 
a  day  cause  no  appreciable  injury  on  the 
Plymouth  sand  and  oil  asphalt  road, 
although  it  is  feared  that  a  heavy  motor 
truck  traffic  would  not  be  successfully 
handled. 

If  traffic  prove  too  heavy  for  such  roads 
as  above  described  the  commission  be- 
lieves that  they  can  be  greatly  improved 
and  strengthened  at  a  moderate  increase 
in  cost  by  using  better  and  harder  asphalts 
and  more  care  in  selecting  and  grading  the 
sand,  in  heating  and  in  mixing.  By  this 
method  a  standard  sheet  asphalt  pave- 
ment can  be  made  and  laid  2  in.  thick, 
using  the  old  sand  and  asphaltic  roads  as 
a  base.  The  same  material  can  be  used 
to  resurface  the  old  waterbound  macadam 
roads  where  sand  of  the  right  quality  is 
available.  The  traffic,  so  far  has  not  war- 
ranted this  additional  outlay. 

A  Word  of  Caution 

A  good  road  cannot  be  built  without  an 
oil  asphalt  of  good  quality — an  oil  which 
will  bind  and  not  lubricate.     The  quality 


of  the  oil  and  of  the  asphalt  must  be  de- 
termined by  standard  tests,  making  sure 
that  all  the  oil  asphalt  comes  up  to  speci- 
fications. Many  sands  are  too  fine,  too 
uniform  in  size,  too  rounded  and  not  strong 
enough.  Hard,  strong  and  sharp  sand, 
well  graded  in  the  banks,  is  essential. 
Before  any  contract  is  let  or  any  large 
amount  of  work  undertaken  it  is  wise 
actually  to  build  some  experimental  stretches 
of  road,  using  the  materials  expected  to  be 
applied  in  practice.  In  warmer  climates 
it  is  wise  to  use  harder  oil  asphalts  than 
in  Massachusetts.  When  the  traffic  is 
heavy  it  will  undoubtedly  be  economical  to 
grade  the  sands,  possibly  add  some  stone, 
use  a  percentage  of  cement  to  make  a 
denser  mixture  if  the  sand  be  not  of  good 
quality,  use  a  portable  asphalt  mixer  and 
construct  a  sheet  asphalt  road  or  a  Topeka 
mixture.  It  is  most  important  to  build  the 
roads  so  wide  that  they  will  not  be  rapidly 
destroyed  by  teams  shearing  off  the  sides 
in  turning  out. 

Constant  Maintenance  Necessary 

No  class  of  road  built  will  go  to  pieces 
faster  than  this  type  unless  constantly 
maintained.  A  pothole  in  wet  weather 
will  soon  become  as  large  as  a  bushel 
basket,  and  with  many  holes  of  this  kind 
not  only  is  the  road  quickly  destroyed 
by  the  traffic,  but  it  becomes  impassable. 
Thousands  of  dollars  are  lost  yearly  be- 
cause of  neglecting  this  maintenance.  It 
means  small  expense.  "Even  when  the 
greatest  care  is  used  in  construction  a  few 
holes  may  develop,  perhaps  only  three  or 
four  to  the  mile,  the  first  year  or  two.  In- 
spect the  road,  fill  the  holes,  spend  a  few 
cents,  and  save  hundreds  of  dollars,"  de- 
clares the  report.  "Maintenance  begins 
when  construction  ends.    Keep  it  up." 

Gravel-Asphalt  Mixed  Surfaces 

The  commission  has  built  some  gravel- 
asphalt  road  18  ft.  wide,  with  3-ft.  shoul- 
ders, the  curves  being  banked  and  widened 
to  21  ft.  A  gravel  foundation  was  put  in 
wherever  the  bottom  was  bad,  and  about 
4  in.  of  local  crushed  stone  was  spread  and 
well  rolled.  On  this  was  spread,  as  evenly 
as  possible,  about  3  in.  of  bituminous  mix- 
ture, made  of  gravel  that  had  been  run 
through  the  crusher  and  sand  or  stone 
dust,  mixed  with  a  heavy  asphaltic  prod- 
uct. The  gravel  and  sand  and  asphalt 
were  thoroughly  heated  and  mixed  in  a 
hot  mixer,  and  then  carted  upon  the  road 
and  spread.  The  surface  was  rolled  down 
to  about  2  in.  in  thickness,  when  the  mix- 
ture was  sufficiently  cool  not  to  crawl 
under  the  roller.  Great  care  was  neces- 
sary to  insure  a  uniform  product,  and 
only  enough  asphalt  to  bind  the  mixture 
properly  was  used. 

The  quantity  of  asphalt  varied  according 
to  the  amount  of  voids  in  the  mineral 
aggregate.  The  variation  was  usually 
from  18  to  22  gal.  of  hot  asphalt  per  cubic 
yard  of  gravel.  The  proper  mixture  has 
about  the  consistency  of  brown  sugar,  and 
compacts  under  the  roller,  although  when 
it  is  first  spread  and  rolled  it  sometimes 
has  a  few  hair  cracks  which  the  traffic 
soon  rolls  out.  The  asphaltic  product  in 
this  work  had  a  penetration  of  80  to  120. 

In  some  cases  where  extra  heavy  traffic 
has  to  be  handled  the  commission  states 
that  it  would  have  preferred  to  rebuild  of 
granite  block  on  a  concrete  base,  but  it 
was  impossible  to  secure  enough  money 
for  this  from  the  funds  available  for  re- 


surfacing,   without    letting    many    other 
roads  severely  suffer. 

Salem-Lawrence  Concrete  Road 

The  commission  has  been  building  a 
cement-concrete  road  in  North  Andover  on 
the  Salem-Lawrence  route,  which  was  fully 
described  in  last  year's  report.  Further 
observation  of  the  longitudinal  cracks 
therein  described  seems  to  indicate  that 
they  will  not  prove  a  serious  defect  in 
the  use  of  the  road  if  kept  properly  filled 
with  some  bituminous  mixture.  Over  3 
miles  of  concrete  road  have  been  built,  and 
observations  of  brass  plugs  set  in  the 
concrete  on  each  edge  of  the  roadway  op- 
posite the  stone  bounds  show  a  maximum 
expansion  of  about  1  in.  in  1000  ft.  of 
road.  The  longitudinal  cracks  appeared 
due  to  settlements  on  new  embankments 
and  fills.  The  work  was  continued  in 
1915,  about  1  mile  more  of  cement-con- 
crete road  being  built  at  a  cost  of  $14,300, 
the  width  being  18  ft. 

Cost  of  Construction  and  Maintenance 

The  commission  is  often  asked  for  data 
regarding  construction  and  maintenance 
cost,  but  such  information  cannot  be  given 
unless  the  conditions  are  known.  Costs 
have  been  allocated  on  twenty  different 
roads  to  show  the  impossibility  of  giving 
average  figures.  On  these  twenty  high- 
ways, about  25  miles  in  length,  the  cost 
of  drainage,  culverts  and  bridges  varied 
from  $63  to  $4,100  per  mile.  There  was  a 
small  concrete  bridge  on  the  last  road. 
On  most  of  the  roads  the  drainage  and 
small  culverts  cost  from  $750  to  $1,500 
for  each  mile  of  road  constructed. 
Grading  and  foundations  varied  from 
$1,200  to  $8,700  per  mile.  The  total  cost 
of  grading  and  foundation  on  23.5  miles 
of  road  averaged  $3,500  per  mile.  On  the 
Mohawk  Trail  some  of  the  excavation  cost 
$40,000  a  mile.  These  figures  show  the 
impossibility  of  giving  any  general  data 
of  value. 

The  cost  of  the  hardened  road  surfaces 
alone  may  be  of  some  value,  though  here 
again  it  depends  on  the  availability  of 
suitable  local  material,  length  of  haul,  cost 
of  freight,  price  of  labor,  etc. 
-  On  four  of  the  twenty  roads  a  gravel 
surface  was  used.  The  cost  of  this  sur- 
face varied  from  15  to  27  cents  per  square 
yard,  the  depth  being  6  to  7  in.  On  eleven 
of  these  roads  the  surface  was  bituminous 
macadam.  All  but  one  were  built  of  local 
stone;  some  were  grouted  with  tar  and 
some  with  oil  asphalt.  The  thickness  of 
the  broken  stone  varied  from  3  to  6  in., 
less  broken  stone  being  used  when  there 
was  a  stone  foundation.  The  top  2  in.  on 
all  these  roads  was  grouted,  and  abo>.t  2 
gal.  of  bituminous  material  was  used  per 
square  yard  of  road.  Four  of  these  roads 
were  6  in.  thick,  and  the  cost,  using  local 
stone,  ranged  from  $0.99  to  $1.13  per 
square  yard.  Five  were  4.5  in.  thick,  the 
cost  ranging  from  $0.54  to  $0.87  per  square 
yard.  One  was  3  in.  thick  and  cost  $0.40 
per  square  yard,  and  a  resurfacing  of  an 
old  macadam  2  in.  thick  cost  $0.61  per 
square  yard.  One  road  in  a  country  dis- 
trict was  built  of  waterbound  macadam  4 
in.  thick,  on  a  stone  foundation,  and  this 
cost  $0.40  per  square  yard  of  surface.  This 
road  will  be  coated  with  light  oil  in  the 
spring. 

Four  of  these  roads  were  built  of  Port- 
land cement  concrete,  all  averaging  7.25 
in.  in  thickness,  with  a  cost  range  of  $1.10 
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to  $1.60  per  square  yard.  These  roads 
were  built  on  substantially  identical  speci- 
fications, and  in  each  the  cost  of  the  con- 
crete only  is  included.  Such  figures  illus- 
trate how  misleading  any  general  figures 
as  to  the  cost  of  construction  of  mainte- 
nance of  various  types  of  roads  would 
be.  Some  of  the  twenty-year-old  water- 
bound  macadam  roads  have  been  main- 
tained at  a  cost  of  $100  to  $150  per  mile. 
Suddenly  they  have  to  be  resurfaced  and 
widened,  at  a  cost  of  $5,000  to  $10,000  a 
mile.  This  immediately  jumps  the  average 
cost  up  to  $350  to  $650  per  mile  per  year. 
Other  sections  of  state  highway  built 
twenty  years,  where  the  traffic  is  heavy 
near  the  cities,  have  already  been  resur- 
faced three  times,  and  the  last  time 
widened  as  well,  with  a  bituminous  mac- 
adam or  other  bituminous  top  put  on.  The 
cost  of  maintenance  of  such  a  road  would 
easily  be  $1,000  or  more  per  mile  annually. 

Maintenance  and  Resurfacing 

With  the  increasing  mileage  of  state 
highways,  the  tremendous  increase  in  auto- 
mobile trafl!ic,  and  the  growing  use  of  long- 
distance motor-trucks,  maintenance  becomes 
of  vital  importance.  Some  state  highways 
are  now  twenty-one  years  old,  and  the 
average  age  is  over  ten  years.  They  are 
becoming  worn  out  and  are  not  strong 
enough  to  withstand  the  heavy  modern 
traffic.  Corners  and  curves,  formerly  safe 
for  horse-drawn  vehicles,  are  now  danger- 
ous when  used  daily  by  hundreds  of  motor- 
vehicles  at  high  speed.  Former  country 
roads  have  become  intercity  and  interstate 
trunk  lines.  The  roads  need  widening, 
with  improvement  of  curves  and  corners, 
and  the  surface,  at  least  on  main  lines, 
must  be  reconstructed,  using  some  per- 
manent form  of  construction  capable  of 
withstanding  modern  traffic.  This  will 
cost  probably  from  $8,000  to  $10,000  a 
mile  at  least,  but  the  work  must  be 
planned  far  ahead,  done  gradually,  or  in 
a  few  years  many  miles  of  state  highway 
on  the  heavily  traveled  routes  between  the 
larger  cities  will  go  to  pieces.  The  com- 
mission urges  that  the  work  be  begun  now, 
and  that  at  least  100  miles  a  year  should 
be  widened  and  reconstructed,  so  that  at 
the  end  of  five  years  500  miles  of  road  will 
have  been  so  improved.  Nearly  500  miles 
of  road  have  been  built  from  ten  to  twenty 
years  ago,  and  many  miles  of  these  roads 
have  not  as  yet  been  resurfaced.  They  are 
thin,  worn  out,  and  beginning  to  be  worn 
through  by  numerous  heavy  motor  trucks. 

Resurfacing  and  Widening 

In  1915  the  commission  had  about 
$1,200,000  for  maintenance.  The  first 
essential  was  to  maintain  as  well  as  pos- 
sible the  state  highways  already  built, 
over  1,026  miles  in  length.  This  was  done 
by  constant  patching  and  by  the  use  of 
bituminous  covering.  The  drainage  also 
had  to  be  kept  open,  shoulders  maintained, 
trees  cut,  and  trees  and  shrubs  obscuring 
the  view  removed.  On  practically  all  the 
state  highways  there  were  either  section 
men  or  repair  gangs  in  charge  of  the  main- 
tenance. Bituminous  materials  were  used 
during  the  year  on  practically  all  the  state 
highways  that  had  not  been  constructed  of 
concrete  or  paved,  unless  they  had  recently 
been  resurfaced  with  bituminous  ma- 
terials. On  many  of  these  roads  oil  or 
tar  has  been  used  before,  and  a  retreat- 
ment  was  necessary.  Only  a  few  years 
ago  the  authorities  in  charge  of  the  roads 


were  not  in  agreement  as  to  the  necessity 
of  using  some  bitumen,  on  the  top  surface 
at  least,  to  preserve  the  roads.  To-day 
there  is  so  much  motor  traflSc  that  even 
in  little  country  villages  money  is  being 
appropriated  to  oil  or  tar  the  road  sur- 
faces. If  the  roads  are  not  oiled  great 
annoyance  arises  from  the  dust,  with  in- 
jury to  crops.  The  commission  is  allotting 
all  the  money  it  can  from  motor-vehicle 
fees  to  help  the  poorer  towns  to  oil  and 
preserve  their  improved  roads. 

The  commission  easily  could  use  twice 
as  much  money  as  it  has  available  for  pre- 
serving these  improved  highways.  In 
1915  about  65.2  miles  of  state  highway 
were  resurfaced  at  a  cost  of  over  $466,000, 
of  these,  46  miles  being  widened  at  least 
3  to  10  ft.  The  crown  was  reduced  to  0.25 
or  0.33  in.  per  foot,  to  spread  the  traffic 
over  the  entire  roadway.  About  18  miles 
were  widened  where  no  money  was  avail- 
able for  resurfacing.  The  widening  cost 
over  $130,000.  While  over  64  miles  were 
widened,  but  46  miles  could  be  resurfaced. 
The  total  amount  expended  for  widening 
and  resurfacing  was  $597,200.  The  old 
standard  width  of  15  ft.,  adequate  ten  or 
twenty   years   ago,    is    insuflicient   to-day. 


vehicles  showed  a  percentage  increase  per 
station  of  420,  while  the  horse-drawn 
vehicles  decreased  from  151  per  station 
per  day,  or  30  per  cent.  There  were  prac- 
tically no  motor  trucks  on  the  highways 
in  1909,  but  in  1915  these  constituted  6 
per  cent  of  the  traffic.  In  the  past  three 
years  day  traffic  at  a  few  selected  points 
increased  184  per  cent  and  night  traffic 
68  per  cent.  Data  are  also  given  in  the 
report  to  illustrate  the  increase  in  travel 
caused  by  good  roads.  On  the  Mohawk 
Trail  the  increase  was  from  30  to  a  maxi- 
mum of  3,268  vehicles  a  day,  and  on  other 
roads  extraordinary  increases  are  noted. 


Mounted  Motor-Driven  Pump 
Tests  Water  Mains 

Number  of  Tests  Increased  150  Her  Cent  Over 

Old  Method  Usini;  Team  and  Wagon  to 

Haul  Pump  and  Engine 

TESTS  of  new  water  mains  in  Chicago 
are  now  made  by  means  of  a  centrifugal 
pump  driven  by  an  automobile  engine.  For- 
merly the  work  was  done  by  a  triplex  pump 
driven    by    a    2-hp.    gasoline    engine,    all 


THREE-STAGE  PUMP  IS  DRIVEN  BY  THK  AUTOMOBILE  ENGINE 


The  commission  has,  therefore,  asked  the 
1916  Legislature  to  appropriate  $200,000 
to  continue  this  essential  work. 

Traffic  Increase  in  Six  Years 

The  report,  when  printed,  will  contain 
an  appendix  covering  the  latest  traflSc 
studies  of  the  board.  These  show  that  in 
the  past  three  years  the  number  of  run- 
abouts passing  per  observation  station  per 
day  has  increased  from  37.2  to  82;  touring 
cars  from  173.5  to  380;  trucks,  from  11.5 
to  38,  and  total  automobiles,  from  222.2 
to  500.  Horse-drawn  vehicles  of  all  kinds 
have  decreased  from  an  average  of  129.4 
per  station  per  day  to  106.  Observation  in 
1912  totaled  34,797  motor  vehicles  per  day, 
with  156  total  stations,  and  in  1915,  96,213 
motor  vehicles  per  day  with  192.5  stations. 
The  total  horse-drawn  vehicles  in  the 
day's  test  in  1912  was  20,264  and  in  1915 
20,328.  Compared  with  1909,  when  run- 
abouts averaged  20.8  per  station  per  day, 
the  increase  has  been  300  per  cent  to  1915; 
touring  cars  in  1909  averaged  75.3  against 
a   405   per  cent   increase,   and   all   motor 


mounted  on  a  wagon.  As  most  of  the  pipe 
laying  is  in  the  outskirts  of  the  city  fre- 
quently a  25-mile  drive  with  a  t€am  at  $6 
per  day  to  cover  one  job  was  a  day's  work. 
Now  it  is  possible  to  cover  four  or  five  jobs 
per  day  in  different  parts  of  the  city.  The 
number  of  tests  has  been  increased  150 
per  cent  and  practically  all  jobs  are  tested. 

The  outfit  consists  of  a  three-stage  Fair- 
banks-Morse centrifugal  pump  mounted  on 
the  frame  of  the  chassis  of  a  %-ton  White 
motor  truck.  The  pump  was  specially  de- 
signed for  the  purpose  and  rests  in  a  hori- 
zontal position.  It  is  driven  by  the  truck 
through  an  extra  sprocket  and  a  silent  chain 
without  any  reduction  from  the  speed  of  the 
engine.  A  five-ply  suction  and  discharge 
hose  supplies  100  gal.  of  water  per  minute 
from  hydrants  at  350  ft.  head. 

The  specifications  for  this  equipment  were 
prepared  by  the  water  pipe  extension  divi- 
sion, bureau  of  engineering,  Chicago,  under 
the  direction  of  John  Ericson,  city  engineer. 
R.  S.  Spaulding,  engineer  of  the  divi- 
sion, is  responsible  for  th.e  adoption  of  the 
outfit. 
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Engineer  Reserve  Outlined  at  Convention  of 
National  Security  League 

William  Barclay  Parsons  Shows  Washington  Gathering  Need  of  More 
Engineer  Officers — How  National  Engineering  Societies  Will  Supply  Them 


ALTHOUGH  England  had  more  than  five 
times  the  number  of  army  engineers 
now  commissioned  in  this  country,  and  far 
less  complicated  problems  for  them  to  solve 
than  would  arise  if  the  United  States  were 
attacked,  she  was  caught  totally  unprepared 
in  this  vital  branch  of  the  service  by  the 
outbreak  of  the  European  war.  Plans  for 
making  available  the  services  of  every  en- 
gineer in  the  country  fit  for  army  duty,  so 
that  this  country  may  never  be  confronted 
with  so  grave  a  situation,  have  been  formu- 
lated for  legislation  at  the  present  Con- 
gress by  the  five  great  national  engineering 
societies.  They  were  outlined  on  Jan.  22 
before  the  convention  of  the  National  Se- 
curity League  at  Washington  by  William 
Barclay  Parsons,  chairman  of  a  committee 
appointed  by  the  American  Society  of  Civil 
Engineers  to  co-operate  with  other  societies 
and  with  the  Government  in  matters  of 
national  defense.  Mr.  Parsons  said,  in 
part: 

Reserve  Corps  of  Engineers  Needed 

Last  spring  the  five  national  engineering 
societies  of  the  United  States,  realizing 
the  great  need  for  a  very  large  increase  in 
the  numerical  strength  of  the  Engineer 
Corps  of  the  army,  should  the  unfortunate 
contingency  arise,  appointed  separate  com- 
mittees to  consider  the  problems  involved. 
These  committees,  in  order  to  avoid  dupli- 
cation of  work,  organized  from  their  num- 
ber a  joint  committee  representing  the 
whole  profession  in  all  its  branches,  whether 
mechanical,  electrical,  mining  or  civil,  the 
last  term  covering  all  branches  of  engineer- 
ing not  otherwise  especially  described.  The 
engineers  enrolled  in  these  societies  and 
therefore  represented  by  this  joint  commit- 
tee number  more  than  26,000. 

In  the  United  States  Army  there  are  210 
officers  in  the  Engineer  Corps,  some  of 
whom  serve  with  the  very  limited  allowance 
of  engineer  troops,  while  the  others  are 
on  special  duty,  usually  engaged  in  the  im- 
provement of  our  rivers  and  harbors.  These 
men  stand  in  the  front  rank  of  the  profes- 
sion. For  high  character,  for  engineering 
skill  and  experience  in  their  particular 
lines,  they  have  no  superiors;  but  in  num- 
ber they  are  wholly  inadequate  should  a 
serious  situation  arise  to  demand  their 
services. 

Our  Engineering  Corps  and  England's 

As  an  illustration  of  the  deficiency  in 
numerical  strengrth,  the  Engineer  Corps  of 
the  United  States  Army  consists  at  present 
of  one  general  officer,  with  rank  of  briga- 
dier-general;  14  colonels,  and  195  officers 
of  rank  less  than  that  of  colonel.  In  1912, 
before  the  British  army  was  affected  by  the 
war,  the  engineer  corps  of  that  army 
(known  as  the  Royal  Engineers)  consisted 
of  one  field  marshal,  11  general  officers,  14 
colonels-in-chief  and  60  colonels;  or  86  offi- 
cers of  rank  of  colonel  and  higher  as  com- 
pared with  15  in  our  army;  and  1007  offi- 
cers of  rank  less  than  that  of  colonel  as 
compared  with  195  here.  These  figures  in 
the  British  army  were  exclusive  of  any  en- 
gineer organization  in  the  militia  or  terri- 
torial forces. 


When  the  British  army  was  called  upon 
to  take  its  part  in  a  great  war,  although 
the  part  that  the  army  took  was  but  small 
as  compared  with  the  duties  falling  upon 
their  allies,  this  engineer  force,  strong  as  it 
was  compared  with  the  American,  was,  like 
other  departments  of  the  army,  wholly  in- 
adequate in  strength  to  meet  the  demand 
that  was  put  upon  it. 

But  the  difference  between  the  engineer 
strength  of  the  British  army  and  of  our 
own  is  even  greater  than  what  would  ap- 
pear by  comparison  of  figures  alone. 

Our  Frontiers  Defenseless 

In  the  British  Isles  the  coast  is  amply 
protected  by  permanent  fortifications  or  by 
Great  Britain's  mighty  navy.  Therefore, 
not  only  have  no  engineering  works  at  home 
of  magnitude  been  necessary,  but  not  even 
works  of  minor  or  temporary  character. 
The  war  in  which  the  British  forces  are  en- 
gaged has  been  for  a  large  part  in  a  coun- 
try where  railway  and  highway  communica- 
tions are  of  unsurpassed  excellence  and 
where  only  the  comparatively  lighter  class 
of  engineering  works  or  of  military  field 
works  have  been  required.  In  our  own 
country,  where  our  frontiers  and  our  coast 
line  are  measured  by  tens  of  thousands  of 
miles,  there  are  defensive  works  located  at 
the  mouths  of  our  principal  harbors,  and 
that  is  all.  Along  our  great  land  frontiers 
to  the  north  and  south  there  is  absolutely 
nothing.  Likewise  there  is  nothing  along 
the  actual  coasts  between  harbors.  In  Eng- 
land, when  the  war  broke  out,  nothing  had 
to  be  done  to  protect  her  frontiers ;  with  us, 
should  war  break  out,  there  is  nothing  so 
far  as  land  defenses  are  concerned  to  pro- 
hibit a  foreign  force  from  crossing  the  land 
frontiers,  or  from  effecting  a  landing  at 
any  point  on  either  the  Atlantic  or  the 
Pacific  or  the  Gulf  coasts,  except  in  the 
immediate  neighborhood  of  the  fortifica- 
tions protecting  our  main  harbor  entrances. 

What  Engineers  Can  Do 

If  a  war  should  arise  or  if  we  were  put 
on  the  defensive  against  invasion,  engi- 
neers would  be  needed  at  once  to  prepare, 
place  and  maintain  mines  in  all  our  har- 
bors; to  construct  emplacements  for  large 
guns  and  light  earthworks  and  trenches 
along  our  many  miles  of  coast ;  to  construct 
the  secondary  lines  of  earthworks  to  be 
held  by  such  an  army  as  could  be  collected 
at  the  time  to  protect  our  cities  in  the  event 
of  a  landing  being  effected  at  any  point;  to 
locate  and  build  branch  lines  of  railways  to 
reach  the  points  selected  for  defense  in 
order  to  transport  men  and  supplies  of  all 
kinds,  because  the  places  on  the  coast  most 
inviting  for  a  landing  are  those  lacking  in 
railway  communication;  to  build  thousands 
of  miles  of  highways  capable  of  standing 
up  against  heavy  motor  traffic,  and  to  repair 
these  roads  as  they  break  down ;  to  string 
telegraph  and  telephone  lines  and  construct 
wireless  stations ;  to  make  military  surveys 
and  maps;  to  erect  ban-acks  and  supervise 
the  sanitary  drainage  and  water  supply  of 
camps;  to  furnish  inspectors  to  supervise 
the  manufacture  of  war  supplies;  and  to 
do  a  multitude  of  other  duties. 


If  the  war  were  one  of  offense,  as 
for  instance  to  maintain  the  Monroe 
Doctrine  in  some  South  American  or 
Central  American  country,  by  dislodg- 
ing a  foreign  force  which  had  already 
obtained  a  foothold,  there  would  be 
needed  all  the  above  works  to  resist  a 
diverting  home  attack,  and,  in  addition,  the 
doing  of  the  same  things  abroad,  and  also 
the  construction  of  harbor  works  in  order 
to  permit  the  successful  landing  of  our  own 
men  and  supplies,  and  the  development  and 
proper  operation  of  local  transportation 
lines. 

We  Must  Have  More  Military  Engineers 

It  is  but  necessary  to  enumerate  some  of 
the  needs  of  engineer  service  to  appreciate 
how  inadequate  in  number  is  the  existing 
Engineer  Corps  of  our  army.  Then  it  must 
be  remembered  that  in  case  of  war  our 
regular  Engineer  Corps  would  be  stripped, 
as  in  1861  and  1898,  of  its  ablest  men  to 
make  army  commanders  of  them ;  so  at  the 
very  time  when  the  increase  of  engineers 
would  be  most  demanded  they  would  prob- 
ably be  actually  decreased.  . 

For  many  years  the  army  has  maintained 
a  Medical  Reserve  Corps,  in  which  sur- 
geons and  doctors  were  regularly  commis- 
sioned subject  to  immediate  call  in  case 
of  war,  and  with  their  consent  at  any  time 
in  peace.  This  Medical  Reserve  has  been 
found  exceedingly  useful  in  cases  of  emer- 
gencies, such  as  floods,  fires  and  other  dis- 
asters, and  at  present  along  the  Mexican 
frontier.  With  this  as  a  model,  the  engi- 
neer committee  has  urged  upon  the  War 
Department  the  formation  of  an  engineer 
reserve.  Engineers  and  doctors  may  be 
said  to  be  always  mobilized.  They  are 
doing  in  times  of  peace  exactly  what  they 
will  be  called  upon  to  do  in  times  of  war, 
but  for  the  sake  of  an  efficient  organiza- 
tion in  the  army,  the  selection  of  these 
additional  men  cannot  be  left  until  the 
arrival  of  a  crisis.  The  men  for  such  a 
reserve  should  be  selected  in  time  of  peace, 
when  there  is  no  excitement  and  no  pres- 
sure, when  care  can  be  taken  to  investi- 
gate each  candidate,  to  select  him  on  ac- 
count of  his  fitness,  and  then  each  year  to 
call  upon  him  to  do  a  certain  amount  of 
work — not  necessarily  to  teach  him  to 
build  bridges  or  railways  or  highways, 
because  that  he  will  be  doing  anyway,  but 
to  teach  him  how  these  same  bridges  and 
railways  and  highways  should  be  best 
adapted  for  military  purposes;  to  instruct 
him  in  the  details  of  large  gun  foundations 
and  large  gun  mechanism,  the  size  and 
shape  of  field  earthworks;  to  call  upon 
him  to  study  the  topography  of  his  own 
district,  its  railways  and  highways,  so 
that,  being  informed  as  to  plans  of  de- 
fense, he  could  at  once  set  out  to  put  the 
construction  of  such  works  in  execution. 
This  instruction  would  also  cover  the 
duties  of  a  soldier,  subordination,  obedi- 
ence and  the  willingness  to  do  what  he 
is  told,  and  the  way  in  which  engineering 
methods  must  be  changed  to  meet  the 
exigencies  of  war,  where  .time  and  not 
economy  is  paramount.  This  regular  an- 
nual work  would  not  turn  out  highly 
trained  military  engineers  as  the  term  is 
understood  in  European  armies,  but  it 
would  bring  together  a  force  of  men  highly 
trained  in  their  several  specialties  and 
with  some  military  training,  and  who 
could  be  ordered  out  at  once  in  any  emer- 
gency and  without  waiting  for  either  fur- 
ther  legislation    by    Congress   or   the   ap- 
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proval  of  their  commissions  by  the  Senate, 
and  avoid  the  seriously  hampering  disad- 
vantages of  gathering  a  force  of  men  to- 
gether in  a  great  hurry  without  any  in- 
formation as  to  their  specific  knowledge, 
experience  or  personal  qualifications. 

Plans  for  Engineer  Reserve 

In  the  legislation  which  has  been  tenta- 
tively drafted  there  is  a  provision  for  an 
officers'  reserve,  into  which  reserve  the 
present  Medical  Reserve  would  be  incor- 
porated. This  officers'  reserve,  as  outlined, 
is  so  broad  as  to  include  all  arms  and  staff 
corps.  It  is  proposed  that  men  should  be 
commissioned  for  periods  of  five  years,  the 
commission  renewable  with  the  permission 
of  the  Secretary  of  War.  The  advantage 
of  this  renewal  provision  is  that  it  would 
prevent  the  officers'  reserve  becoming 
loaded  with  men  who,  while  capable  at  the 
time  of  their  first  appointment  for  render- 
ing service,  might  in  the  course  of  time 
become  incapable  from  any  one  of  many 
reasons.  If  this  renewal  provision  is 
effectively  exercised  it  will  free  the  corps 
of  an  accumulation  of  human  deadwood. 
There  would  be  no  pay  attached  to  the 
office,  except  at  such  times  as  the  men  are 
called  upon  for  service.  They  would  hold 
rank  in  the  army  and  be  subject  to  call 
for  service  in  times  of  war  exactly  the 
same  as  any  other  officer  of  the  army,  and 
in  times  of  peace  in  case  of  emergency, 
with  their  consent. 

Confining  my  attention  to  the  engineers 
in  this  reserve,  the  men  could  be  selected 
as  the  President  or  Secretary  of  War 
would  dictate.  They  would  receive  the 
amount  of  annual  training  as  outlined 
above.  They  could  be  classified  geograph- 
ically and  professionally,  that  is  to  say,  in 
what  particular  line  their  experience  lay, 
so  that  the  War  Department  would  know 
where  to  call  for  men  especially  versed  in 
railway  or  highway  construction,  bridge 
building,  sanitation,  or  any  other  line,  so 
that  when  engineers  were  needed  the  de- 
partment could  at  once  have  at  hand  not 
only  men  but  the  right  kind  of  men,  and 
men  especially  trained. 

Army  Men  Favor  Plan 

It  is  highly  gratifying  and  distinctly 
encouraging  that  this  plan  of  an  engineer 
reserve  has,  so  far  as  our  committee  knows, 
met  with  the  approval  of  the  officers  in  the 
army  from  the  Secretary  of  War  down. 
The  following  extract  from  a  letter  from 
an  officer  of  high  standing  and  rank  in  the 
Corps  of  Engineers  is  but  one  illustration 
of  such  official  support: 

"I  am  strongly  impressed  with  the  im- 
portance of  it,  and  it  is  good  to  know  that 
men  who  likewise  realize  this  importance 
are  giving  of  their  time  and  efforts  to 
assist  in  putting  our  United  States  in  a 
condition  to  meet  any  emergency  which 
may  arise.  To  those  of  us  who  know,  it  is 
very  plain  that  one  of  our  greatest  lacks 
under  present  conditions  will  be  a  body  of 
trained  officers.  The  present  war  empha- 
sizes the  fact  that  such  a  body  of  men  is 
a  valuable  asset  and  the  lack  of  it  a  cause 
of  disaster.  I  was  told  recently  by  one  of 
the  observers  with  the  Austrian  army  that 
this  was  most  noticeable  there.  He  attrib- 
uted the  poor  showing  of  the  Austrians  in 
the  early  stages  of  the  war  to  the  lack  of 
proper  training  on  the  part  of  their  officers 
and  their  subsequent  successes  in  Galicia 
to  the  coming  to  their  aid  of  the  more 
highly    trained    Germans.      England,    too, 


has  suffered  severely,  due  to  this  same 
lack  of  trained  officers  and  the  consequent 
inability  to  fit  her  men  for  their  services 
in  the  field." 

The  project  for  an  engineer  reserve,  if 
enacted  into  law,  will  be  the  forging  of  one 
link  in  the  chain  of  national  preparedness 
and  will  be  one  step  on  the  path  marked 
out  by  that  great  patriot  who  preferred  to 
die  loving  his  country  and  beloved  by  his 
people  for  generations — a  simple,  Ameri- 
can gentleman  at  Mount  Vernon,  and  who 
left  us,  among  other  priceless  heritages, 
thoae  words:  "If  we  desire  to  avoid  in- 
sult, we  must  be  prepared  to  repel  it,  and 
if  we  desire  to  secure  peace,  it  must  be 
known  that  we  are  at  all  times  ready  for 
war." 


Home-Made  Testing  Machine 
Uses  Water  Barrel  Weight 

Wide  Beams  and  Sewer  Tile  Tested  by  Simple 

Contrivance  of  Timber  Frame  and  Lever, 

Costing  Only  $99 

A  COMPARATIVELY  simple  and  inex- 
pensive, but  quite  sensitive,  testing 
apparatus  was  devised  by  F.  W.  Allen, 
deputy  county  engineer  of  King  County, 
Seattle,  Wash.,  for  the  purpose  of  break- 
ing fiat  slabs  wider  than  can  be  inserted  in 


TESTING  SLAB  BY  HOME-MADE  MACHINE 

the  usual  laboratory  testing  machine.  It 
was  desired  to  break  a  brick  and  concrete 
slab  22  in.  wide  and  about  6  ft.  long,  requir- 
ing a  maximum  load  of  about  10,000  lb. 

A  timber-frame  machine  working  on  a 
simple  lever  principle,  using  water  in  a  bar- 
rel for  the  applied  weight,  was  constructed 
at  a  total  cost  of  only  $99.  Its  capacity  is 
40,000  lb.,  and  it  is  sensitive  to  the  nearest 
5  lb.,  which  is  certainly  remarkable  for  a 
machine  of  this  character.  The  general 
nature  of  the  construction  is  shown  by  the 
accompanying  photograph.  The  weight  of 
the  water  barrel  is  counterbalanced  by  a 
10  ft.  lever  and  adjustable  weights  as 
shown.  The  position  of  the  bearing  and 
hence  the  capacity  and  sensitiveness  can  be 
varied  by  using  different  holes  in  the  bear- 
ing pin  guide.  The  height  is  adjustable  in 
the  standards,  as  seen  in  the  photograph. 
The  main  lever  is  21  ft.  long,  tapered  from 
8  X  12  in.  to  4  x  5  in.  The  main  uprights 
are  4  x  6  in.  timber,  7  ft.  6  in.  long,  braced 
by  a  4  X  6  in.  and  bolted  to  the  base  consist- 
ing of  three  8  x  12  in.  timbers— two  outside 
13  ft.  long  and  one  inside  23  ft.  4  in.  long. 
A  2-in.  bearing  pin  and  2-in.  main  pin  of 
steel  with  steel  bearing  plates,  bearing  pin 
guide,  upright  pin  plates  and  stirrup  for 
the  beam  are  used. 

Transportation  of  the  slabs  to  the  Uni- 
versity of  Washington  was  first  contem- 
plated, but  this  machine  has  proved  to  be 
exceptionally  satisfactory  and  economical, 
taking  widths  of  test  specimens  up  to  24 
in.  with  accurate  results,  and  paying  for  its 
cost  in  a  few  tests  through  the  saving  in 
transportation  costs. 


Technical  Students  Should 
Receive  Military  Instruction 

Intensive  Training   Under   Regular  Officers  to 

Be  Substituted  for  a  Single  Semester 

of  Undergraduate  Work 

By  WHARTON  CLAY 

Sales  Engineer,  United  States  Gypsum 

Company,  Chicago 

MODERN  warfare  has  resolved  itself 
into  an  engineering  task.  The  prob- 
lems of  defense  are  engineering  problems, 
and  the  civilian  of  engineering  training  will 
be  the  most  useful  recruit  in  the  great 
volunteer  army  that  the  country  must  raise 
in  case  of  national  danger.  No  matter  how 
brave  or  self-sacrificing  the  troops  may  be, 
or  how  brilliant  the  leaders,  the  machinery 
of  war  must  be  kept  in  smooth,  running 
order  at  all  times  by  the  engineer.  The 
engineer  is  needed  in  the  scheme  of  na- 
tional defense,  but  to  place  him  face  to  face 
with  problems  of  warfare  without  previous 
familiarity  with  the  subject,  obtained  in 
times  of  peace  when  mistakes  only  add  to 
experience  instead  of  being  contributions 
toward  defeat,  would  result  in  disaster.  If 
the  engineering  student  is  given  a  short  in- 
tensive military  training,  so  that  he  appre- 
ciates military  needs,  and  during  his 
professional  career  can  think  of  engineer- 
ing problems  in  terms  of  battalions,  posi- 
tions for  mortars  and  sanitation  for  army 
corps,  he  will  be  invaluable  to  his  country 
and  may  quickly  rise  to  a  position  of  promi- 
nence in  a  national  emergency. 

The  following  plan  offers  a  simple  and 
practical  method  of  giving  the  technical 
college  student  an  insight  into  these  matters 
without  any  great  expense  to  the  govern- 
ment, and  with  no  sacrifice  of  time  or  money 
to  the  student.  All  the  machinery  is  now 
available  and  there  are  thousands  of  stu- 
dents who  are  in  a  position  to  take  ad- 
vantage of  the  opportunity. 

Trade  Semester  of  College  Work  for 
Real  Army  Life 

The  students  at  the  various  colleges  who 
so  elect  should  have  the  privilege  during 
their  sophomore  or  junior  year  of  absenting 
themselves  from  the  colleges  at  the  begin- 
ning of  a  semester  and  joining  a  student 
regiment  at  one  of  our  ample  and  unused 
army  posts.  This  regiment  would  be  offi- 
cered by  regular  army  officers  of  the  same 
type  as  those  now  teaching  at  West  Point, 
and  a  six  months'  intensive  training  extend- 
ing over  one  vacation  period  would  be  un- 
dertaken, including  military  engineering, 
strategy,  sanitation  and  communication,  all 
under  strict  discipline  and  including  an  ex- 
tended maneuver  under  full  equipment.  The 
course  would  be  arranged  with  the  co-opera- 
tion and  advice  of  the  colleges,  and  cadets 
could  specialize  in  the  departments  of  army- 
affairs  already  chosen  for  their  civilian  pur- 
suits. Thus  mechanical  engineers  would  be 
sent  for  part  of  the  time  to  a  government 
arsenal  shop,  electrical  engineers  to  a  navy 
yard  or  battleship  or  coast  defense,  and 
railroad  engineers  would  study  transporta- 
tion in  the  interests  of  mobilization  and 
handling  supplies.  The  cadet  would  return 
to  college  with  a  more  serious  outlook  and 
this  practical  experience  would  help  him  in 
an  understanding  of  the  application  of 
theory  taught. 

The  various  colleges  would  give  the  stu- 
dents one  semester  credit  toward  gradua- 
tion when  the  course  was  completed,  and 
would  select  such  subjects  to  be  omitted 
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from  requirements  as  would  give  the  stu- 
dent in  three  and  one-half  years  at  college 
and  one-half  year  in  this  student  regiment 
a  course  fitting  him  as  well,  if  not  better, 
to  practice  his  profession,  than  if  he  had 
spent  the  entire  four  years  at  college.  It  is 
without  doubt  possible  for  every  engineer 
to  select  subjects  out  of  his  college  course 
which  have  proved  of  little  value  and  could 
very  easily  have  been  omitted. 

Easy  for  the  Government 

The  government  under  this  plan  would 
merely  maintain  the  student  during  his  six 
months'  training  and  give  him  regular  army 
pay,  relieving  the  student  of  the  usual  col- 
lege expense  during  this  term.  Thus  the 
process  of  securing  such  profitable  material 
would  entail  no  greater  expense  to  the  gov- 
ernment than  would  the  instruction  of  an 
equal  number  of  ordinary  recruits. 

Much  of  real  military  value  could  be  ac- 
complished in  this  six  months,  for  all  the 
time  of  the  training  period  would  be  devoted 
to  military  studies  and  drill,  and  the  aptness 
of  the  pupil  would  be  much  above  the  aver- 
age. It  must  be  remembered  in  comparing 
this  with  West  Point  training  that  the  regu- 
lar collegiate  mathematics,  science  and 
language,  included  in  the  four  years  at 
West  Point,  would  be  taken  by  these  stu- 
dents in  their  college  course. 

Officers  Urgently  Needed 

It  would  not  be  expected  that  the  gradu- 
ates of  this  course  would  qualify  as  high 
officers,  but  when  it  is  considered  that  Eng- 
land can  transport  her  entire  army  to  our 
shores  in  14  days  with  her  own  tonnage, 
that  Germany  can  transport  387,000  men  in 
16  days  and  440,000  more  in  31  days,  Japan 
96,000  in  23  days  and  143,000  more  in  41 
days,  and  that  each  of  these  countries  can 
continue  with  other  trips,  the  required  size 
of  our  army  can  be  imagined,  even  by  the 
layman.  One  million  men  would  require 
50,000  trained  officers,  and  engineers  with 
their  special  equipment  should  be  in  a  posi- 
tion to  serve  their  country  as  such.  The 
training  this  course  provides  would  be  of 
vast  importance  to  them  and  to  the  nation. 
It  is  practical  because  it  is  economical  to  the 
government  and  entails  no  sacrifice  of  time 
or  money  to  the  student. 

The  large  percentage  of  engineers  who 
attended  the  business  and  professional 
training  camp  at  Plattsburg,  and  especially 
at  Fort  Sheridan  this  summer,  proved  that 
as  a  body  they  are  patriotic  and  would  vol- 
unteer in  large  numbers.  Let  us  give  them 
an  opportunity  to  serve  efficiently. 

Looking  at  the  product  of  such  a  course 
from  a  purely  commercial  viewpoint,  would 
not  such  a  student,  with  six  months  of  strict 
discipline,  be  a  more  valuable  employee  than 
the  usual  college  graduate?  Would  not  his 
method  of  thought  be  more  orderly?  Would 
he  not  be  more  adaptable  to  circumstances 
of  employment,  with  the  habit  of  taking 
and  properly  executing  orders  thoroughly 
instilled?  In  short,  outside  of  all  consid- 
erations, of  national  defense,  would  not  such 
a  graduate  with  six  months  of  his  college 
course  under  regular  army  officers  and  disci- 
pline be  of  more  value  to  the  engineering 
profession  than  the  present  college  gradu- 
ate? 

Highway  Sign  Posts  are  to  be  erected 
in  1916  on  California  roads  by  the  Cali- 
fornia Automobile  Association  under  a 
comprehensive  plan  which  involves  a  total 
expenditure  in  this  work  of  $20,000. 


Greenheart,  Used  in  Panama  Canal,  Is  a  Timber 
with  Exceptional  Qualities 

Part  2 — Unusual  Properties  and  Great  Strength  of  This  Tim- 
ber Shown  by  Actual  Tests — Durability   Records  Reported 

By  A.  K.  ARMSTRONG 
Engineer  in  Forest  Products,  Forest  Products  Laboratory,  Madison,  Wis. 


THE  UNUSUAL  properties  of  greenheart 
are  manifested  particularly  in  its  struc- 
ture, its  great  weight,  its  superlative 
strength  and  stiffness,  its  hardness  and  its 
great  durability.  In  structure,  the  unmag- 
nified  cross-section  has  been  described  as 
resembling  that  of  cane  and  palm,  the  pores 
appearing  very  distinct.  According  to 
Baterden,  the  growth  rings,  which  are  often 
regular  near  the  heart,  spread  out  on  one 
or  both  sides,  and,  running  into  one  an- 
other, become  indistinct. 

Color  and  Weight 

The  prevalent  hue  of  the  wood  varies 
from  a  pale  greenish-yellow  to  a  deep 
brownish-purple.  The  freshly  cut  sapwood 
is  pale  yellow,  turning  upon  exposure  to 
dark-greenish  or  chestnut.  From  the  sap- 
wood  to  the  heart  the  color  gradually  deep- 
ens,  and,  grading  more  or  less   into  the 


may  be  the  truth  of  the  latter  assertion,  the 
green  material  tested  at  this  laboratory  con- 
tained at  least  45  per  cent  moisture  and 
shrank  13  per  cent  in  volume  from  the  green 
to  the  oven-dry  condition,  or  about  seven- 
eighths  as  much  as  white  oak.  This  would 
lead  to  the  belief  that  the  above  assertions 
are  based  on  erroneous  information.  It  is 
possible  that  the  rate  of  shrinking  and 
swelling  is  so  low  that  the  timber  does  not 
follow  rapidly  the  changes  in  the  moisture 
conditions  surrounding  it.  This  is  true  of 
oak. 

Apparently  an  impression  has  been 
created  abroad  that  the  moisture  content 
of  the  wood  has  no  effect  upon  its  strength. 
A  small  number  of  tests  made  at  the  Forest 
Products  Laboratory  upon  small,  clear 
specimens  taken  from  one  log  of  greenheart 
gave  the  average  values  shown  in  the  table 
herewith.     They  show  that  in  small,  clear 


Seasoning 

Variation  in 

Moisture, 
per  cent 
45.0  . 

Stbenotb  or 

Mod.  of 

rupture, 

lb.  per  sq.  in. 

18,240 

26,420 

22,380 

Grkknheakt  with  Percentaqb 
Fiber 
Max.                 stress  at 
crushing                clastic 
strength  in            limit  in 
component         component 
parallel          perpendicular 
to  grain,             to  grain, 
lb.  per  sq.  in.       lb.  per  sq.  in. 
9,910                    1,633 
13,570                     2,638 
16,430                     2,249 

OF  MoiSTURB 

Shearing 

strength 

parallel 

to  grain, 

lb.  per  sq.  in. 

1,922 

1.864 

1,962 

Modulus 

of  elasticity, 

lb.  per  sq.  in. 

2,792,000 

Air  dry   

Oven  dry 

9.5 

2.8 

3.446,000 
3,367,000 

latter,  makes  the  distinction  of  sapwood 
from  heartwood  difficult  to  all  but  the 
trained  eye.  This  is  a  matter  of  great  im- 
portance, since  the  sapwood  is  often  in  ex- 
cessive proportion.  In  trees  12  in.  or  less 
in  diameter,  6  ft.  from  the  ground,  only  a 
very  small  amount  of  heartwood  is  devel- 
oped; in  18-in.  trees  the  sapwood  is  4  in. 
wide;  in  24-in.  trees,  from  3  to  3V2  in. 
wide;  and  in  30-in.  trees  from  2  to  3  in. 
wide. 

The  wood  and  bark  contain  at  least  four 
alkaloids,  among  which  are  bebeerine 
(C„ or, „H,,03N)  and  nectandrine  (C,.H,.O.N). 
The  acid  content  of  a  sample  of  greenheart 
submitted  to  the  Forest  Products  Labora- 
tory based  on  the  air-dry  weight  of  the 
wood,  and  calculated  as  acetic  acid,  was 
0.048  per  cent.  Teak,  which  is  considered 
as  corroding  steel  but  little,  contains  0.078 
per  cent  of  acid  calculated  in  the  same 
manner. 

The  specific  gravity  of  the  timber  is 
given,  by  various  authorities,  as  varying  be- 
tween 1.08  and  1.23,  equivalent  to  from 
67.5  to  75  lb.  per  cubic  foot.  A  log  tested 
at  the  Forest  Products  Laboratory  had  a 
specific  gravity  when  green  of  1.16,  equiva- 
lent to  72.5  lb.  per  cubic  foot.  The  air- 
dry  weight  (at  12  per  cent  moisture)  was 
62  lb.  per  cubic  foot,  and  the  oven-dry 
weight  was  57.5  lb.  On  the  whole  it  is 
heavier  than  osage  orange,  the  heaviest  of 
the  130  species  of  American  woods  tested 
at  this  laboratory. 

Shrinkage  and  Strength 

The  claim  has  been  made  that  greenheart 
has  little  or  no  moisture  in  its  fibers,  and 
far  excels  any  other  wood  in  its  resistance 
to  the  absorption  of  moisture.     Whatever 


pieces  drying  does  increase  the  strength. 
These  results  indicate  that  greenheart,  as 
a  beam  or  post,  is  25  per  cent  stronger  and 
50  per  cent  stifter  than  black  locust,  the 
strongest  and  stiffest  of  the  130  species  of 
North  American  woods  so  far  tested.  In 
resistance  to  shock  it  falls  considerably 
below  the  hickories,  and  classes  with  beech, 
birch,  ash  and  oak.  It  is  a  tough  wood, 
however.  The  increase  in  its  mechanical 
properties  from  the  green  to  the  dry  condi- 
tion will  probably  not  take  place  in  large- 
sized  pieces,  owing  to  defects,  like  knots, 
which  develop  in  all  species  of  timber  dur- 
ing seasoning. 

Hardness  and  Inflammability 

Greenheart  falls  among  the  hickories  in 
hardness.  It  is  about  as  hard  as  dogwood 
and  black  locust.  It  is  harder  to  work  than 
oak,  planing  well,  turning  hard  and  badly, 
polishing  indifferently  and  taking  nails 
badly.  In  Demerara  green  timber  is  al- 
ways preferred,  owing  to  the  extreme  diffi- 
culty of  working  the  material  after  it  has 
seasoned. 

Greenheart  is  neither  more  nor  less  in- 
flammable than  any  other  timber  of  the 
same  dry  weight  per  cubic  foot.  But  since 
it  is  very  heavy,  it  is  remarkably  fire-re- 
sistant. Its  local  name  of  torchwood,  which 
seems  to  have  arisen  through  special  use,  is, 
therefore,  misleading. 

Durability 

The  durability  of  the  heartwood  is  great. 
This  is  well  proved  not  only  by  the  actual 
experience  of  those  who  have  used  it,  but 
also  by  tests  at  the  Forest  Products  Labo- 
ratory.    The  results  of  work  with  twenty- 
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three  wood-destroying  fungi  led  to  the  con- 
clusion that: 

"The  heartwood  of  greenheart  proved 
highly  resistant,  and,  in  most  cases,  prac- 
tically immune  to  all  of  the  fungi  used,  in 
spite  of  the  fact  that  the  organisms  devel- 
oped luxuriantly  in  the  tubes.  .  .  The 
sapwood  proved  far  less  resistant." 

Records  of  durability  show : 

Scotland.— Piles  at  Glasgow  and  Leith 
are  sound  after  from  60  to  80  yr.  service, 
whereas  longleaf  pine  of  excellent  quality 
is  destroyed  in  from  15  to  40  yr. 

England. — Gates  of  Canada  Lock  at  Liv- 
erpool were  in  service  38  yr.,  were  en- 
larged in  1894  and  the  same  timber  used, 
and  still  in  service  after  18  yr.  additional 
use.  Total  service  to  last  report  is  56  yr. 
Some  limnoria  are  reported  at  Liverpool. 

Resistance  to  Marine  Borers 

The  sapwood  is  not  resistant  to  the 
marine  wood-borers.  This  is  a  matter  of 
great  importance,  since  the  detection  of 
weathered  sapwood  is  difficult,  and  the  lat- 
ter may  be  in  large  proportion.  The  ship- 
worm  and  the  crustacean  borers  (such  as 
limnoria,  chelura  and  sphaeroma)  undoubt- 
edly attack  greenheart. 

In  the  Netherlands  the  attack  in  good- 
quality  timber  does  not  proceed  deeper  than 
%  in.,  and  ordinarily  less.  This  may  pos- 
sibly be  the  width  of  the  sapwood  on 
squared  timber,  since  something  in  the 
heartwood,  possibly  one  or  more  of  the  alka- 
loids, seems  to  deter  or  kill  the  shipworm. 
The  Netherlands  engineers  advance  the 
statement  that  the  calcareous  lining  of  the 
shipworm's  burrow  is  softened  by  some- 
thing in  the  wood. 

Records  of  Resistance 

The  following  is  a  summary  of  records 
of  resistance  of  greenheart  to  marine  wood 
borers : 

West  Indies. — Piles  sheathed  with  yellow 
metal  at  Barbados.  Average  life  at  Trini- 
dad is  15  yr. 

British  Guiana. — Flooring  in  slipway  of 
dockyard  was  sound  after  20  yr.,  and  piles 
after  25  yr.  Log  of  bullet-wood  was  riddled 
in  1  yr.  Teak  and  oak  were  destroyed  in 
2  yr. 

Netherlands. — Bearing,  revetment  and 
fender  piles  and  lock  gates  at  ten  places  on 
the  coast  give  average  life  of  12%  y-,  with 
no  shipworm  attack  deeper  than  %  in. 
Timbers  in  place  from  2  to  29  yr.  Surinam 
geelhart  piles  were  riddled  in  3  yr. 

Belgium  and  France. — Piles  and  other 
under-water  timbers,  safety  doors  on  lock 
gates,  and  bollards  at  four  places  average 
131/2  yr.  against  shipworm  and  remain  in 
good  condition.  Timbers  in  place  from  6  to 
24  yr.    European  beech  was  riddled  in  1  yr. 

Scotland.— Staging,  test  pieces,  piles  and 
sill  timbers,  heel  and  miter  posts  at  nine 
places  on  Scotch  coast  average  17  yr. 
against  limnoria.  Some  were  eaten  through- 
out the  entire  surface  after  31/2  yr.;  some 
were  not  fit  for  re-use  11  yr.,  and  many 
were  sound  after  30  yr.  Longleaf  pine  at 
the  same  points  averages  about  11  yr. 

England. — Piles,  paddles  and  bracing  at 
six  points  on  the  English  coast  average  20 
yr.  All  are  reported  in  service  after  from 
4  to  36  yr.,  against  shipworm,  limnoria 
and  chelura.  Longleaf  pine  of  excellent 
quality  was  destroyed  after  an  average  life 
of  71/2  yr.,  and  janah  after  about  10  yr. 

Mediterranean.— One  place  recorded  pil- 
ing destroyed  in  20  yr. 

Suez  Canal. — An  experimental  piece  of 


greenheart  was  sound  after  2  yr.  An  oak 
pile  driven  at  the  same  time  was  badly 
deteriorated,  and  a  fir  pile  was  completely 
eaten  away. 

South  Africa. — At  one  port  wharf  tim- 
ber and  piling  showed  an  average  life  of 
10  yr.  against  shipworm,  limnoria  and 
sphaeroma.  All  joints  in  the  bracing  were 
eaten  out  by  limnoria  in  8  yr.  Piles  aver- 
aged 12  yr.  Longleaf  pine  has  a  maximum 
life  of  1  yr. 

India. — Dock  gates  and  piling  at  two 
places  showed  an  average  life  of  14  yr.  and 
ranged  from  10  to  20  yr.  Teak  was  de- 
stroyed in  an  average  of  12  yr.  and  longleaf 
pine  in  from  4  to  5  yr. 

General  Uses 

In  Demerara  the  timber  is  used  in  the 
construction  of  houses,  fences,  wharves  and 
board  walks,  and  for  paving  blocks.  It  is 
the  favorite  wood  for  flooring,  often  lasting 
from  50  to  75  yr.  without  signs  of  wear. 
It  is  also  the  favorite  wood  with  the  wheel- 
wright and  shipbuilder.  Large  quantities 
of  excellent  charcoal  are  manufactured  from 
it.  In  England  it  is  used  in  bridge  build- 
ing, for  carriage  shafts,  fishing  rods,  etc., 
and  the  "snaped"  ends  are  worked  up  into 
motor-wagon  spokes,  belaying  pins,  etc. 

In  lock-gate  construction  greenheart, 
owing  to  its  reliability,  far  outlasts  iron 
and  European  oak,  which  are  good  for  only 
about  25  yr.  Moreover,  it  has  been  calcu- 
lated that  the  amount  of  greenheart  timber 
necessary  for  lockgates  is  only  about  three- 
fifths  that  of  European  oak  of  good  quality. 
In  England  greenheart  is  preferred  to  iron, 
although  gates  of  the  former  are  heavier 
and  harder  to  move. 

Examples  of  Use  in  Lock  Gates 

The  lock  gates  at  Buenos  Ayres  are  of 
greenheart,  and  its  use  in  ports  of  the  lock 
gates  of  the  Panama  Canal  is  of  more  re- 
cent occurrence.  The  wood  is  largely  used 
for  lock-gate  construction  in  Scotland.  It 
is  practically  the  only  timber  used  at  Liv- 
erpool and  Birkenhead,  England,  for  piling 
and  lock  gates.  The  Manchester  Ship  Canal 
is  regulated  by  fifty-four  pairs  of  gates 
composed  entirely  of  greenheart.  The  lower 
gates  for  the  80-ft.  lock  at  Eastham  are 
built  with  triple  panels.  Each  leaf  weighs 
265  tons  complete  in  air.  The  chief  engi- 
neer reported  that  from  1894  to  1902  the 
cost  of  maintenance  averaged  about  $15 
per  pair  of  gates  per  year;  and  that  the 
only  elements  in  their  construction  limit- 
ing their  life  were  the  bolts  and  other  fas- 
tenings, which  could  usually  be  renewed 
without  serious  difficulty.  The  Bridge- 
water  Canal  likewise  has  greenheart  gates. 

In  the  Netherlands  greenheart  is  consid- 
ered to  be  the  best  timber  for  lock  gates  as 
well  as  for  piling.  The  engineers  there 
recommend  the  following  working  stresses 
for  lock-gate  construction:  Modulus  of 
rupture,  2900  lb.  per  square  inch;  com- 
pression along  the  grain,  3200  lb.  per  square 
inch;  horizontal  shear,  255  lb.  per  square 
inch.  Based  upon  the  values  for  green  ma- 
terial (which  should  always  be  used  in  the 
calculation  of  stresses  in  structural  timber) 
given  above  under  mechanical  properties, 
the  factors  of  safety  are  about  6,  3  and  7% 
respectively.  This  is  good  practice,  pro- 
vided the  material  is  of  excellent  quality. 

The  chief  difficulty  in  its  use  for  lock- 
gate  construction  is  said  to  lie  in  its  hard- 
ness, which  tends  to  prevent  the  making  of 
a  watertigTit  joint. 

Greenheart  has   many  properties  which 


recommend  it  to  the  European  pile  user.  It 
comes  in  good  lengths  and  is  of  nearly  the 
same  square  cross-section  throughout  its 
length.  One  objection  to  it  is  that  it  splits 
more  easily  in  driving  than  European  oak, 
but  it  can  be  rendered  safe  by  tightly  hoop- 
ing the  end  under  the  hammer.  In  most 
cases  the  iron  ring  is  allowed  to  remain 
after  driving,  owing  to  the  tendency  of  the 
timber  to  check  at  the  ends.  However,  in- 
stances have  been  recorded  where  piles  not 
ringed  showed  almost  perfect  heads  at  the 
end  of  12  yr. 

Some  doubt  has  been  cast  upon  the  ad- 
visability of  allowing  piles  to  season  before 
driving.  It  has  been  noted  in  Scotland  that 
air-seasoned  and  weathered  timber  proved 
much  less  resistant  to  the  marine  wood- 
borers  than  that  used  immediately  upon  re- 
ceipt from  Guiana.  The  former  timber, 
however,  may  have  contained  a  high  propor- 
tion of  sapwood. 

Most  Satisfactory  Pile  Timber 

From  the  evidence  at  hand  it  is  apparent 
that  greenheart  is  the  most  satisfactory 
pile  timber  used  in  the  borer-infested 
waters  of  Northern  Europe.  In  warmer 
climates  its  value  is  more  doubtful,  but 
even  then  it  undoubtedly  outlasts  other 
species  of  commercial  importance.  It  is 
necessary  to  consider  that,  in  scanning  data 
upon  the  life  of  piling,  allowance  must  be 
made  for  the  possible  substitution  of  in- 
ferior species,  or  timber  of  poor  quality. 
A  shipment  of  sappy  greenheart  placed  in 
a  port  would  completely  reverse  the  results 
that  could  be  secured  with  heart  timber. 

Greenheart  is  in  extensive  use  as  piling 
in  the  British  Isles,  the  Netherlands,  France 
and,  to  a  smaller  degree,  Germany.  It  is 
about  the  only  piling  timber  in  use  in 
Demerara.  It  has  been  placed  in  service  in 
the  port  works  of  La  Guayra,  Venezuela; 
Rosario,  and  Bahia  Blanca,  Argentina;  and 
Coatzacoaloos,  Mexico.  It  has  never  been 
tried  out  for  piling  in  the  United  States. 
The  U.  S.  Forest  Service  has,  however,  in- 
stalled several  small  pieces  in  the  Gulf  of 
Mexico,  from  which  it  is  hoped  to  get  indi- 
cations of  its  value  under  the  trying  condi- 
tions in  that  region. 

The  Dutch  engineers  estimate  that  it 
costs  from  7  to  10  per  cent  more  to  place 
greenheart  piles  than  those  of  European 
oak,  and  from  12  to  15  per  cent  more  than 
to  place  softwoods. 


Gross  Operating  Revenues  for  Novem- 
ber, 1915,  on  the  large  steam  railroads  of 
the  United  States,  according  to  a  bulletin 
issued  by  the  Bureau  of  Railway  Econom- 
ics, were  $1,303  per  mile,  showing  an  in- 
crease of  $277  or  27.0  per  cent,  as  com- 
pared with  November,  1914.  Operating 
expenses  were  $800,  an  increase  of  $66  or 
9.0  per  cent.  Net  operating  revenue,  there- 
fore, was  $503 — an  increase  of  $211  or  72.0 
per  cent,  and  operating  income  was  $450 — 
an  increase  of  $207  or  84.9  per  cent.  The 
comparison  is  between  the  highest  and  low- 
est Novembers  in  six  years,  but  the  in- 
crease of  operating  income  in  November, 
1915,  over  the  average  for  the  five  previous 
Novembers  was  45.8  per  cent.  The  operat- 
ing ratio  was  61.4  per  cent,  as  compared 
with  71.5  per  cent  in  November,  1914,  and 
the  same  in  November,  1913.  Considering 
the  three  main  districts,  the  respective 
ratios  for  November,  1915,  and  November, 
1914,  were  as  follows:  Eastern  District, 
63.9  and  76.1 ;  Southern,.  65.4  and  74.5 ; 
Western,  57.4  and  65.8. 
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Study  Silt  Problem  in  Im- 
perial Valley  System 

Chief    Engineer    of    Development     Company 

Thinks  Proper  Distribution  of  Suspended 

Matter   Can    Make    It   an   Asset 

RECOGNIZING  the  fact  that  the  dis- 
posal of  silt  brought  down  by  the  Colo- 
rado River  is  one  of  the  great  problems  of 
irrigation  in  the  Imperial  Valley,  the  Cali- 
fornia Development  Company  has  for  the 
past  two  years  examined  samples  of  the 
water  taken  daily  from  the  canal  at  Hanlon 
Heading  by  means  of  a  device  with  a  trap- 
door which  secures  samples  at  various 
depths.  In  describing  the  study  of  silt 
movement,  J.  C.  Allison,  chief  engineer  for 
the  company,  stated  recently  that  although 
most  authorities  measure  the  proportion  of 
dry  silt  to  water  in  terms  of  weight,,  it  has 
been  found  more  satisfactory  for  Imperial 
Valley  purposes  to  deal  with  the  proportion 
of  semi-saturated  silt  to  water  by  volume. 
On  this  latter  basis  the  bulk  is  about  six 
times  as  great  as  the  dry  material,  but  it  is 
pointed  out  that  all  calculations  of  the 
accumulations  in  the  canals  and  the  calcula- 
tions of  yardage  to  be  dredged  deals  with 
materials  in  its  semi-saturated  form. 

Amount  of  Silt  Enormous 

During  1914  there  has  passed  through 
the  Hanlon  headgates  the  company's  figures 
show,  30,024,000  cu.  yd.  of  solid  matter. 
This  quantity  represents  a  total  for  the 
year  of  40,532,580  tons,  or  an  amount  suffi- 
cient to  cover  18,610  acres  of  land  with  mud 
1  ft.  deep.  Dredgers  operated  by  the  Cali- 
fornia Development  Company  during  1914 
removed  1,511,000  cu.  yd.  of  silt,  and  adding 
to  this  the  yardage  removed  by  the  water 
companies  and  the  individual  farmers,  the 
total  amount  of  silt  taken  from  the  canals  of 
the  system  by  heroic  methods  represented 
only  13  per  cent  of  the  total  solids  passing 
through  the  headgate.  This  leaves  a  differ- 
ence of  more  than  26,000,000  cu.  yd.  of  ma- 
terial either  deposited  upon  the  lands,  dis- 
charged into  the  Salton  Sea  through  the 
waste  ways,  or  left  to  accumulate  in  the 
canal  systems. 

The  cost  of  removing  material  from  the 
main  canals  with  the  company's  dredgers 
was  about  121/2  cents  per  cubic  yard.  The 
cost  of  handling  the  material  removed  by 
the  dredgers  and  by  the  smaller  water  com- 
panies brought  the  total  expense  for  remov- 
ing silt  from  mains  and  laterals  during  the 
year  to  $500,000.  This  does  not,  however, 
include  the  cost  to  the  individual  water  con- 
sumer for  cleaning  out  his  own  ditches,  nor 
does  it  consider  the  loss  in  crops  due  to  the 
clogging  of  local  canals  at  critical  periods 
during  the  season.  The  two  latter  considera- 
tions, Mr.  Allison  states,  would  bring  the 
total  amount  to  be  charged  directly  to  silt 
each  year  up  to  $1,000,000. 

Experience  in  the  Imperial  Valley  canals 
indicates  that  of  the  solids  brought  down 
by  the  water,  about  half  are  carried  in  sus- 
pension 9nd  half  are  rolled  along  the  bot- 
tom. It  has  been  noted  that  where  particles 
of  a  single  size  are  involved  the  movement 
is  with  less  freedom  than  in  the  case  of 
particles  of  mixed  sizes.  If  fine  jnaterial  be 
added  to  coarse,  not  only  is  the  total  load 
increased,  but  a  greater  quantity  of  the 
coarse  material  is  transported. 

Depth-to-Width  Ratio 

For  each  combination  of  width,  slope  and 
kind  of  material  conveyed  there  is  a  "com- 


petent discharge"  or  a  discharge  of  water 
which  will  properly  carry  the  material  with- 
out deposition  in  the  channel.  The  capacity 
of  the  stream  is  less  sensitive  to  changes  in 
fineness  of  material  than  to  changes  in  dis- 
charge or  slope.  The  ratio  of  depth  to  width 
of  the  channel  is  a  most  important  factor, 
and  Mr.  Allison  pointed  out  that  it  was  a 
primary  aim  in  the  Imperial  Valley  study 
to  determine  the  practical  ratio  of  depth  to 
width  and  the  capacity  for  each  of  the 
canals  which  would  enable  them  properly  to 
carry  the  maximum  load  without  clogging. 
A  more  extended  study  of  the  silt  problem, 
he  thought,  would  result  in  the  decision  to 
change  the  design  of  various  canals  to  the 
end  that  each  would  deliver  its  load  of  solids 
upon  the  farming  lands.  The  system  could 
even  be  arranged,  he  believed,  so  that  the 
materials  would  be  so  distributed  that  the 
land  would  always  benefit  rather  than  suffer 
damage.  That  is,  it  would  be  feasible  to 
regulate  the  canals  so  as  to  discharge  sandy 
materials  on  the  hard  soil  and  clayey  silts 
on  the  soft  soil. 

An  item  which  would  considerably  im- 
prove silt  conditions,  Mr.  Allison  pointed 
out,  was  the  rearrangement  of  the  method 
of  diversion  at  Hanlon  heading.  Under  the 
present  method  the  water  is  taken  by  grav- 
ity virtually  from  the  bottom  of  the  stream 
and  passed  through  the  headgate  with  no 
facilities  for  holding  back  the  silt,  the  floor 
of  the  headgate  being  lower  than  the  bot- 
tom of  the  river.  It  would  not  be  a  great 
undertaking  to  make  a  change  here  which 
would  eliminate  the  heavier  particles  of 
sand  and  silt  which  now  go  into  the  canal. 


Sewage    Gas  Tank  Utilized 
for  Light  and  Heat 

Vents  on   Imhoff   Units   Capped   to   Yield   By- 
product for  the  Use  of  the  Laboratory 
and  for  Domestic  Needs 
By  CHARLES  C.  HOMMOX 
Chemist  and  Bacteriologist  in  Charge, 
Atlanta,  Ga. 

BY  capping  the  vents  of  the  Imhoff  tanks 
at  the  Peachtree  sewage  treatment 
plant  in  Atlanta,  Ga.,  it  has  been  possible 
to  collect  an  abundant  supply  of  gas  and 
utilize  it  for  purposes  of  lighting  and  heat- 
ing the  laboratory  and  the  home  of  the 
writer.  The  gas  has  a  high  calorific  value 
and  as  a  sewage  plant  by-product  can  prob- 
ably be  used  advantageously  in  other  ways 
to  reduce  the  maintenance  cost  of  the  works. 

Previous  Investigations 

Everyone  familiar  with  the  operation  of 
sewage  treatment  plants  knows  that  in  the 
process  of  breaking  down  the  organic  mat- 
ter by  the  bacteria,  different  kinds  of  gases 
are  liberated.  The  composition  and  quan- 
tity of  the  gases  that  are  liberated  from 
treatment  devices  vary  somewhat,  due  to 
the  nature  of  the  different  sewages,  types 
of  tanks  used,  temperature,  etc.,  but  it  has 
always  been  observed  that  the  bubbles  ris- 
ing to  the  surface  of  the  sewage  in  the 
tanks  were  inflammable.  At  several  places 
in  England  and  Germany,  the  gases  of  de- 
composition have  been  collected  and  meas- 
ured, and  in  this  country,  George  A.  John- 
son, in  his  report  on  the  Columbus  test,  and 


COLLECTORS  OVER  GAS  VENTS  OF  IMHOFF  TANKS  ARE    U-SHAPED    METAL    TROUGHS 


It  would  be  a  physical  impossibility  to  pre- 
vent entirely  the  diversion  of  silt  into  the 
system,  but  a  certain  amount,  the  maximum 
possibility  being  about  25  per  cent  of  the 
total,  could  be  rejected  by  the  adoption  of  a 
skimming  device  along  the  lines  of  the 
scheme  in  use  at  Laguna  dam. 


All  Records  for  Surveys  made  by  the 
U.  S.  General  Land  Office  were  broken  dur 
ing  the  last  fiscal  year.  The  total  area  of 
accepted  and  approved  surveys  aggregated 
14,339,349  acres,  which  was  nearly  double 
the  amount  surveyed  during  the  preceding 
year  and  4,589,872  acres  more  than  1909. 


Clark  and  Gage  (1915)  in  their  report  of 
the  Massachusetts  State  Board  of  Health, 
give  data  on  gas  production  from  septic 
tanks.  The  explosion  in  the  covered  septic 
tanks  at  Saratoga  Springs,  N.  Y.,  where 
the  roof  was  blown  off  the  tanks,  is  evi- 
dence of  the  quantity  and  inflammability  of 
the  gas.  The  septic  tanks  at  LaGrange, 
111.,  were  provided  with  lamp  posts  and 
burners  to  consume  the  gases,  but  the 
scheme  was  never  completed. 

Metal  Collectors  Designed 

The  problem  of  supplying  gas  for  the 
laboratories  at  the  sewage  treatment  plants 
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at  Atlanta  came  up  for  consideration  when 
the  laboratories  were  designed,  but  on  ac- 
count of  the  long  distance  necessary  to  pipe 
the  gas  from  the  city,  the  scheme  was  aban- 
doned and  it  was  decided  to  put  in  a  gaso- 
line gas  plant.  This  was  done  at  the  Peach- 
tree  plant;  it  was  quite  successful,  but  ex- 
pensive. As  soon  as  the  digestion  in  the 
Imhoflf  tanks  became  active,  there  seemed 
to  be  considerable  gas  escaping  from  the 
central  gas  vents.  A  metal  collector  was 
designed  and  built,  as  is  shown  in  the  ac- 
companying photograph,  with  a  view  of  col- 
lecting the  gas  and  using  it  in  the  labora- 
tory in  place  of  the  gasoline  supply. 

The  collectors  are  U-shaped  metal 
troughs,  6  ft.  X  1  ft.  5  in.  X  2  ft.  5  in.,  and 
made  of  No.  22  gage  galvanized  iron  with 
a  %-in.  opening  at  one  end.  At  first  they 
were  arranged  with  counterweights,  so  that 
when  the  quantity  of  gas  collected  in  the 
hoods  was  equal  to  4  in.  of  water,  they 
lifted  and  broke  the  water  seal,  but  since 
a  gas  holder  has  been  installed  all  hoods 
are  fastened  in  place  and  the  excess  gas 
escapes  at  the  main  holder. 

Amount  of  Gas  Measured 

On  measuring  through  a  meter,  it  was 
found  that  the  gas  collected  from  three 
vents  amounted  to  125  cu.  ft.  per  hour. 
As  there  are  thirty  vents  available,  and 
assuming  that  all  of  the  vents  are  giving 
off  gas  at  the  same  rate,  there  would  be  a 
total  gas  production  of  1250  cu.  ft.  per 
hour,  or  30,000  cu.  ft.  per  day.  Measure- 
ments of  the  quantity  of  gas  were  taken 
at  two  different  intervals,  each  measure- 
ment covering  one  week.  There  is  an  un- 
certainty just  what  effect  the  temperature 
changes  will  have  on  the  quantity  of  gas 
liberated,  and  whether  or  not  all  the  vents 
are  producing  gas  at  the  same  rate  as  the 
three  that  were  measured.  It  is  a  known 
fact  that  the  lower  the  temperature,  the 
lower  the  gas  production,  but  just  what  the 
ratio  is  will  have  to  be  determined.  How- 
ever, after  allowing  a  good  substantial  de- 
crease, it  would  seem  that  there  is  a  super- 
abundance of  gas  for  the  laboratory. 

Gas  Holder  Installed 

On  finding  there  was  sufficient  gas  pro- 
duced to  warrant  its  collection,  a  gas  holder 
similar  to  that  used  to  store  artificial  gas 
was  built,  as  shown  in  the  photograph.  The 
holder  has  a  capacity  of  1400  cu.  ft.  and  has 
a  two-fold  purpose.  First,  it  holds  a  sup- 
ply on  hand,  so  that  when  the  gas  is  cut  off 
from  the  main  supply,  for  any  reason,  the 
fires  do  not  go  out.  Second,  it  maintains 
a  constant  pressure  on  the  service  pipes, 
which  was  not  possible  when  the  gas  was 
used  direct  from  the  collectors. 

At  the  present  time  ten  gas  vents  are 
supplying  sufficient  gas  to  run  all  the  Bun- 
sen  flames,  incubators,  lights,  and  a  heat- 
ing stove  in  the  laboratory,  in  addition  to 
two  large  heating  stoves,  a  cooking  stove, 
and  a  hot  water  heater  in  the  writer's 
residence. 


Analysis,    in    Percentaoes,    or    Oab    Ijberated 
PROM    iMHOFf   Tanks   and  Other   Sources 


Tanks 

Hydrogen    8.6 

.Methane    84.1 

Carbon  dioxide   ....     4.6 

t'arbon  monoxide 

.Nitrogen    3.1 

Oxygen    0.4 

Hydrogen  sulphide 

lOthylene    

illuminaiits     


Imhort    Natural    Water 


Gas* 
1.31 

87.75 
6.60 

V.a 


Gas* 
30.0 
24.0 

29.6 
2.5 
0.2 
1.5 

12.5 
0.3 


Coal 

Qas* 

47.49 

38.67 

1.04 

6.74 

0.85 

'B'.2i 


•Note — These  tables  taken  from  Van  Noatrand's 
Chemical  Annual — Olsen. 


The  flow  of  sewage  at  present  is  8,000,000 
gal.  per  day,  and  the  temperature  is  55  deg. 

As  will  be  noted  by  comparing  the  table.s, 
the  gas  from  the  Imhoff  tanks  compares 
very  favorably  with  natural  gas,  and  our 


GAS  HOLDER  OF  1400  CU.  t  i .  LAi'ACITY  EQUALIZES 

SUPPLY  AND  MAINTAINS  CONSTANT  PRESSURE  ON 

SERVICE   PIPES 

experience  in  using  it  in  the  laboratory 
and  heating  with  it  demonstrates  that  it 
is  a  gas  of  high  calorific  value.  The  num- 
ber of  British  thermal  units  produced  from 
1  cu.  ft.  of  carbureted  water  gas  is  about 
700,  coal  gas  600,  and  natural  gas  about 
1000. 

Since  most  sewage  laboratories  are  lo- 
cated at  the  plant  and,  as  a  rule,  are  out- 
side of  the  incorporated  limits,  which  does 
not  allow  them  access  to  the  ordinary  gas 
supply,  it  would  seem  that  this  sort  of  a 
gas  supply  would  be  very  valuable.  This 
has  certainly  been  the  case  in  Atlanta.  The 
design  of  the  Imhoff  tanks  as  a  rule  makes 
the  collection  of  the  gas  very  simple,  be- 
cause of  the  fact  that  all  of  the  gas  from 
a  large  area  has  to  escape  through  a  small 
opening.  The  equipment  for  collecting  the 
gas  is  simple,  inexpensive,  and  there  is 
practically  no  danger  so  long  as  ordinary 
precautions  are  observed. 


Analyses,    in    Percentaoes,    Showing    the    Composition   of  Gases   Collected  from   Settling   Tanks 
FROM  Different  Cities  in  the  United  States  and  Europe 


Source  Methane 

Atlanta    84.1 

Chicago*    84.9 

Urbana,*   111 81.0 

Columbus*    83.5 

Worcester*    57.7 

Lawrence,*  Mass....  78.9 

Manchester,*  England  73.0 

•Report — R.     H.  Je.ssie, 
Organic   Matter." 


Nitrogen 

3.1 

6.2 

6.1 

9.3 
32.5 
16.3 
16. C 


Carbon 
dioxide 

4.6 

8.6 
12.3 

8.1 

8.2 

3.4 

6.0 


Oxygen 
0.4 

0.13 

V.2 
0.5 


Hydrogen 
8.6 


5.0 


lUu- 
minants 


Analyst 
Chas.  C.  Hommon. 
R.  H.  Jessie,  Jr. 
R.  H.  Jessie,  Jr. 
R.  H.  Jessie,  Jr. 
Kinnicutt  and  Eddy. 
Gill. 
Fowler. 


It  is  possible  that  this  by-product  can  be 
used  to  a  good  advantage  in  a  great  many 
other  ways  around  a  sewage  plant.  It 
might  be  used  to  make  steam,  that  in  turn 
could  be  u.sed  to  dry  out  the  sludge  more 
readily.  This  could  be  done  by  running  a 
system  of  steam  pipes  through  the  sludge 
bed,  and  in  this  way  dispose  of  it  on  a 
minimum  area.  The  gas  could  also  be  used 
to  run  a  gas  engine,  which  in  turn  could  be 
used  to  drive  an  electric  generator,  water 
pumps,  etc. 

The  only  odor  that  has  been  perceptible 
around  the  Peachtree  plant  was  the  odor  of 
this  escaping  gas,  and  it  is  the  writer's 
plan  to  put  collectors  over  each  gas  vent 
next  spring  and  bum  the  gas  in  order  to 
get  rid  of  the  odor,  even  though  we  do  not 
utilize  the  heat  energy  produced. 


Jr.,     "The    Composition   of   Insoluble   Gases   Formed   by   Decomposition   of 


Pennsylvania  Begins  Large 
Coal  Pier  at  Baltimore 

Small     Pier     Cars     on     an     Endless     Cable, 

Together  with  Traveling  Unloaders.  Will 

Take  Place  of  Ordinary  Systems 

WORK  has  been  started  by  the  Penn- 
sylvania Railroad  on  the  construction 
at  Canton  wharves,  Baltimore,  of  a  new  coal 
pier  of  large  capacity  which  is  expected  to 
prove  one  of  the  most  efficient  in  the  world, 
it  is  thought  that  the  structure  will  be  com- 
pleted by  early  summer.  It  will  provide 
facilities  for  loading  20,000  tons  of  coal  per 
day  into  vessels. 

The  pier  will  be  940  ft.  long  and  66  ft. 
wide.  It  is  to  be  built  on  creosoted  piles 
with  reinforced-concrete  floor  and  concrete 
bulkhead.  Space  will  be  provided  for  load- 
ing four  vessels  at  a  time,  utilizing  both 
sides  of  the  structure. 

In  order  that  the  work  of  transferring 
coal  from  the  cars  to  the  ships  may  not  be 
hampered  in  cold  weather,  a  "thawing 
house,"  with  a  capacity  of  thirty  cars,  is  to 
be  provided.  Coal  frozen  in  the  cars  will  be 
quickly  thawed  out  by  steam  so  that  it  can 
be  easily  dumped. 

Operation 

The  pier  will  be  operated  as  follows : 

The  cars  will  be  pushed  from  the  yard  up 
on  a  "kick-back,"  whence  they  will  descend 
by  gravity  to  a  dumper,  where  they  will  be 
picked  up  and  turned  over,  emptying  the 
coal  into  a  hopper.  Under  this  hopper  small 
4-ton  cars  will  be  run,  by  means  of  an  end- 
less cable,  up  an  incline  and  out  on  a  trestle 
along  the  center  of  the  pier.  On  both  sides 
of  this  trestle  traveling  unloaders  are  to  be 
provided,  which  can  be  moved  to  any  loca- 
tion desired.  The  small  cars  will  be  dumped 
automatically  into  hoppers  constructed  on 
these  unloaders.  The  coal  will  then  be  ele- 
vated by  a  conveyor  to  telescopic  chutes 
lowered  into  the  holds  of  the  vessels. 

There  will  also  be  constructed  storage 
bins  at  the  end  of  the  pier  for  different 
grades  of  coal  for  local  harbor  trade.  These 
boats  will  be  loaded  by  means  of  a  small 
traveler. 

The  plans  for  the  pier  include  the  con- 
struction of  a  storage  yard,  for  loaded  and 
empty  cars,  having  a  capacity  of  1000  cars. 

The  Maryland  Dredging  &  Contracting 
Company,  of  Baltimore,  has  been  awarded 
the  contract  for  dredging  at  the  dock  and 
grading  the  new  yard.  The  pier  will  be 
built  by  the  Arthur  McMullen  Company,  of 
New  York,  and  the  machinery  will  be  fur- 
nished by  the  Mead-Morrison  Manufactur- 
ing Company,  of  Chicago. 
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Throttling      Gates     Save 
300,000  Gal.  of  Water  Daily 

Caleb  M.  Saville  Describes  Method  Employed 

at  Hartford  to  Conserve  the  Supply  During 

a  Period  of  Scant  Supply 

BY  throttling  the  gates  on  the  three  sup- 
ply mains  leading  to  the  city  so  that  the 
pressure  during  the  period  of  least  draft 
was  but  a  few  pounds  higher  than  that  at 
maximum  draft,  300,000  gal.  of  water  per 
day  were  saved  at  Hartford,  Conn.,  accord- 
ing to  a  paper  read  before  the  New  Eng- 
land Waterworks  Association  at  Boston, 
Dec.  8,  1915,  by  Caleb  Mills  Saville,  chief 
engineer.  Board  of  Water  Commissioners  of 
Hartford.  To  provide  for  sudden  drafts 
for  fire  protection  service,  experienced  and 
reliable  men  were  stationed  at  nearby 
points,  during  the  period  of  throttling,  to 
open  the  gates  quickly  if  the  necessity 
should  arise.  The  pressure  on  sprinkler 
systems  was  from  4  to  6  lb.  greater  during 
the  period  than  at  the  period  of  maximum 
draft. 

Rates  of  Draft 

The  water  supply  of  the  city  is  brought 
to  the  distribution  system  through  three 
supply  mains,  one  30-in.  line  entering  the 
southwest  part  through  Park  Street,  and 
two  20-in.  lines  entering  the  central  part 
through  Farmington  Avenue.  Ordinarily 
the  pressure  at  City  Hall  varies  from  a 
minimum  of  58  to  60  lb.  from  7  to  10  a.  m., 
to  maximum  of  about  72  lb.  between  mid- 
night and  4  a.  m.,  the  respective  rates  of 
draft  at  these  periods  being  14,650,000  and 
4,800,000  gal.    per  day. 

Two  years  ago,  during  a  scarcity  of 
water,  the  method  of  reducing  the  pressure 
in  Hartford  by  throttling  and,  by  this 
means,  conserving  the  supply,  was  tried. 
The  test  resulted  in  a  saving  of  about 
300,000  gal.  per  day,  estimated  from  the 
Venturi  meter  record  at  the  effluent  gate- 
house. 

Because  of  the  importance  of  the  matter, 
and  its  relation  to  fire  protection,  four  reli- 
able employees,  whose  regular  work  was 
the  maintenance  and  repair  of  the  gates, 
were  assigned  to  handle  the  gates.  Fire 
engine  houses,  conveniently  located,  were 
chosen  as  stations  for  the  men,  two  being 
assigned  to  each  house,  one  located  1600  ft. 
and  the  other  900  ft.  from  the  operated 
gates.  From  4  p.  m.  to  5  a.  m.  the  endeavor 
was  made  to  hold  the  pressure  in  the  city 
a  few  pounds  above  that  registered  during 
the  period  of  maximum  draft,  it  being  as- 
sumed that  any  industry  having  sufficient 
pressure  during  the  forenoon  would  not  be 
seriously  inconvenienced  if  the  same  pres- 
sure were  maintained  at  night. 

Pressures  Watched  Constantly 

By  careful  comparison  the  difference  in 
pressure  at  City  Hall  and  at  one  of  the 
engine  houses  was  ascertained.  A  record- 
ing pressure  gage  was  installed  at  the  lat- 
ter. By  opening  and  closing  a  20-in.  gate 
in  Farmington  Avenue  the  pressure  at  this 
point  was  kept  at  a  slightly  higher  point 
than  that  shown  during  the  period  from  7 
to  10  a.  m.  In  order  to  accomplish  this 
result  the  man  stationed  at  the  engine 
house  constantly  watched  the  pressure  gage 
from  the  time  the  main  gate  was  closed 
until  about  midnight.  During  the  evening, 
on  account  of  gradually  decreasing  con- 
sumption, the  pressure  rose,  and  the  gate 
was  throttled  down  gradually.     At  about 


midnight,  on  account  of  the  practically  con- 
stant draft  until  6  a.  m.,  no  additional  at- 
tention was  usually  required.  All  three 
gates  were  opened  at  about  5.15  a.  m. 

The  four  men  assigned  to  the  work  from 
midnight  to  5  a.  m.  slept  at  the  engine 
houses  under  the  same  conditions  as  the 
firemen,  with  similar  arrangements  for 
quick  dressing  and  getaway.  Close  check 
could  be  kept  on  their  conduct  from  inspec- 
tion of  the  autographic  chart  records  on 
gages  located  at  City  Hall  and  at  the  engine 
houses.  It  was  found  that  it  took  from 
1  to  2  min.  for  the  men  located  at  the  sta- 
tions to  get  to  the  gates,  and  from  2  to  3 
min.  to  get  full  pressure.  During  the  actual 
throttling  period  (about  12  hr.)  it  appeared 
that  the  actual  reduction  in  draft  was  at  a 
rate  of  about  600,000  gal.  per  day.  Of  the 
quantity  passed  3,750,000  gal.  per  day  went 
through  the  valve  on  Park  Street,  and  the 
remainder  through  the  throttled  20-in.  gates 
on  Farmington  Avenue.  It  thus  appeared 
that  the  entire  city  was  getting  a  proper 
proportion  of  the  supply,  and  that  a  sudden 
draft  in  any  section  could  be  quickly  met. 

Pressure  for  Sprinkler  Systems 

For  fire  protection  it  is  imperative  that 
the  supply  for  sprinkler  systems  be  main- 
tained. The  pressure  on  these  during  the 
throttling  period  was  from  4  to  6  lb.  higher 
than  that  during  the  forenoon  hours  of 
each  day.  Under  conditions  of  piping  ap- 
proved by  the  Associated  Factory  Mutual 
Fire  Insurance  Companies,  fifty  sprinkler 
heads  on  the  top  of  a  four-story  building 
are    satisfactorily    served    when    there    is 


available  an  average  discharge  for  each 
equivalent  to  about  12.9  gal.  per  minute 
when  all  are  discharging  at  once.  This 
condition  will  occur  with  a  street  pressure 
of  about  55  lb.  per  square  inch  and  a  pres- 
sure of  20  lb.  per  square  inch  at  the  top 
of  the  riser.  Under  this  condition  a  floor 
space  100  x  50  ft.  would  be  covered  with 
a  total  discharge  of  about  645  gal.  per 
minute. 

As  a  part  of  the  fire  protection  system, 
all  factories  maintain  watchmen  and  the 
noise  of  running  water  from  even  one  or 
two  sprinkler  heads  should  be  quickly 
noticed  and  investigated.  With  any  ade- 
quate system  of  control,  before  any  large 
number  of  sprinkler  heads  could  start  ac- 
tion, an  alarm  would  be  rung  in  and  the 
gates  fully  opened  to  provide  for  a  large 
fire  draft. 

Effect  of  Sudden  Increase  in  Draft 

Before  entering  on  the  work  several  com- 
putations were  made  as  to  the  effect  of  a 
sudden  increase  in  consumption  with  the 
gates  throttled.  It  appeared  that  a  sudden 
draft  of  550  gal.  per  minute  would  cause  a 
drop  of  from  4  to  5  lb.  The  computations 
were  checked  roughly  by  observation  of  the 
conditions  that  obtained  when  a  locomotive 
filled  its  tank  at  the  railroad  station,  and, 
to  a  finer  degree  of  accuracy,  by  a  test  run 
at  a  pipe  yard.  This  rate  of  drop  would 
seem  to  indicate  that  if  a  large  number  of 
sprinkler  heads  let  go  at  once  the  drop  in 
pressure  would  not  be  much  in  excess  of 
5  lb.  before  an  alarm  could  be  turned  in 
and  the  gates  on  the  supply  lines  opened. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  will  be  welcomed 


Is  Crystallization  of  Steel  Under 
Service  Doubtful? 

Sir:  Your  editorial  on  page  35  of  the 
issue  of  Jan.  8  contained  a  statement  to 
the  effect  that  the  theory  of  progressive 
crystallization  in  steel  is  no  longer  held  to 
be  sound,  and  that  the  so-called  granula- 
tion of  steel  is  due  to  a  condition  inherent 
in  the  metal  when  it  is  rolled.  If  this 
statement  is  intended  as  a  general  one  I 
cannot  agree  with  it,  because  I  have  found 
hundreds  of  cases  where  progressive  crys- 
tallization has  been  manifest.  On  old  boil- 
ers of  steam  locomotives  it  is  a  common 
occurrence  to  find  the  studs,  which  are 
screwed  into  the  outside  sheets  for  various 
purposes,  so  brittle  that  they  may  be 
knocked  off  by  a  single  blow  from  a  hand 
hammer.  In  fact,  it  is  well  understood 
by  railroad  machinists  that  the  studs  have 
become  weakened  and  when  the  boilers 
come  into  the  shop  no  attempts  are  made 
to  unscrew  them.  Instead,  they  are 
knocked  off  and  the  remaining  portion 
chipped  out  so  that  the  new  ones  can  be  sub- 
stituted. In  all  cases  the  breaks  show  a 
crystalline  structure. 

Admittedly,  these  conditions  are  special 
ones,  as  the  metal  in  such  cases  is  exposed 
to  great  variations  in  temperature  and  to 
extreme  vibration.  Nevertheless,  the  fact 
that  progressive  crystallization  can  take 
place  under  these  circumstances  prevents 
the  general  application  of  the  theory  sup- 


ported in  your  editorial,  and  in  view  of 
numerous  other  examples,  which  may  be 
less  definite,  but  which  are  certainly  good 
evidence,  there  seems  to  be  logical  reason 
for  believing  that  under  many  other  cir- 
cumstances progressive  crystallization  can, 
and  does,  take  place  frequently. 

F.   KiNGSLEY, 
M.  Am.  Soc.  M.  E. 
New  York  City. 


Lug  Angles  and  Stress  Distribution 

Sir: — In  the  Engineering  Record  of  Oct. 
23,  1915,  page  512,  the  results  of  tests  by 
Professor  Batho  on  the  effect  of  lug  angles 
indicate  that  for  double  angle  members 
with  fixed  connection  plates  the  variation 
of  stress  throughout  the  cross-section  is 
largely  due  to  shear.  As  a  simple,  approxi- 
mate method  of  determining  the  probable 
variation  due  to  shear,  consider  Fig.  1. 
Upon  the  application  of  a  load,  assuming 
the  center  of  the  member  to  remain  station- 
ary, a  moves  to  a',  b  to  b'  and  c  to  c'.  The 
stress  at  a  will  be  zero,  at  the  center  sec- 
tion the  stress  Sm  will  be  assumed  to  be 
distributed  uniformly  and  at  any  point  c 
the  unit  stress  will  be  assumed  to  be  pro- 
portional to  the  distance  x  from  a  toward 
the  center  section.  Then  at  the  section  cd 
the  stresses  will  vary  as  indicated  in  Fig. 
2,  and  it  will  be  assumed  that  the  stress  at 
all  points  of  the  riveted  leg  is  equal  to  Sd- 

By  equating  the  total  stress  at  cd  to  the 


February  5,  1916 


ENGINEERING    RECORD 


185 


total  stress  at  the  center  section,  there  is 
found : 


5.  =  Ai-ZL^„^^A+^'S„ 


(1) 


A./2  +  A, 

in  which  Sd  is  the  maximum  unit  stress  at 
section  cd,  Sm  is  the  average  unit  stress  at 
any  cross-section,  A,  is  the  area  of  the  out- 
standing leg  and  A,  is  the  area  of  the 
riveted  leg. 

For  equal  angles.  A,  =  A,  and 

Si  =  4-(   1  — f^ISm  (2) 


4('-£r> 


For  Professor  Batho's  results  on  speci- 
men 3,  without  lugs,  the  value  of  x  for  the 
end  section  was  probably  approximately  13 
in.,  and  L  was  a  little  less  than  56  in.,  for 
which  the  value  of  Sa,  computed  by  equation 
2  is  l.lSSm,  and  the  corresponding  observed 
value  reported  by  Professor  Batho  for  the 
average  of  the  two  angles  is  Sa  =  l.SGSm- 
However,  the  stresses  were  not  uniformly 
distributed  at  the  center  section,  for  which 
the  average  for  the  two  angles  for  this  case 
was  Sd  =  l.nSm-  The  variation  of  17  per 
cent  at  the  center  section  may  be  attributed 
to  flexure,  or  of  the  1.36  for  the  end  sec- 
tion, approximately  0.17  is  due  to  flexure, 
and  1.36  —  0.17,  or  1.19,  should  be  the  ratio 
of  maximum  to  mean  stress  attributable  to 
shear,  which  agrees  very  well  with  the  value 
computed  by  equation  2. 

In  the  case  of  connections  with  lug  angles, 
if  the  shearing  deformation  in  the  lug  angle 
is  assumed  to  be  the  same  as  that  in  the 
outstanding  leg  to  which  it  is  attached,  the 
lug  may  be  considered  to  increase  the  ef- 
fective length  of  both  x  and  L/2  by  an 
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STRESS  VARIATION  DUE  TO  SHEAR 

amount  equal  to  its  own  length.  For  speci- 
men 3  of  Professor  Batho's  tests  the  value  of 
Sd  computed  in  this  manner  is  l.lSSm  for 
angles  with  lug  connections.  For  this  case 
Professor  Batho's  observed  values  were 
Si  =  1.23Sm  for  the  end  section,  and  Sa 
=  1.12Sm  for  the  center  section.  Deducting 
the  value  0.12  from  1.23  leaves  1.11  as  the 
ratio  of  maximum  to  average  stress  for 
the  end  section,  attributable  to  shear,  and 
this  value  also  agrees  very  well  with  the 
value  (1.13)  which  was  computed  by 
equation  2. 

L.  A.  Waterbury, 
Professor  of  Civil  Engineering,  University 
of  Arizona. 
Tucson,  Ariz. 


Why  Is  Registration  in  Civil  Engi- 
neering Decreasing  ? 

Sir:  We  have  noted  with  interest  in 
Engineering  Record  of  Dec.  18,  1915,  the 
editorial,  page  746,  and  the  article,  page 
766,  upon  the  query,  "Why  Is  Registration 
in  Civil  Engineering  Decreasing?"  and 
submit  the  accompanying  classification  of 
engineering  students  at  the  University  of 
California.  Total  registration  in  civil  en- 
gineering  has    been    remarkably    uniform 


from  1910  to  1914,  with  a  slight  rise  in 
1913.  About  the  same  statement  may  be 
made  of  the  freshman  enrollment  for  the 
same  period.  The  decrease,  therefore,  is 
striking  for  1915-16. 

We  consider  the  following  possible  causes 
as  operating  at  California: 

1.  Financial  depression; 

2.  The  Exposition  year; 

3.  The  gradual  development  of  what  is 
termed  the  California  six-year  high  school, 
which  reduces  university  enrollment  in  the 
freshmen  and  sophomore  years  since  such 
high  school  students  are  apt  to  find  their 
way  into  business  and  the  professions  with- 
out attending  the  university. 

4.  The  College  of  Agriculture  at  the  Uni- 
versity of  California  has  been  most  gener- 
ously endowed  during  the  past  decade. 
Many  men  who  heretofore  have  studied 
engineering  are  enrolling  in  that  college, 
not  necessarily  for  the  normal  courses  in 
agriculture,  but  for  such  specialties  as  agri- 
tural  irrigation,  forestry,  farm  me- 
chanics, etc. 

5.  The  University  of  California  main- 
tains a  College  of  Commerce.  Male  stu- 
dents are  enrolling  there  for  courses  which 
emphasize  economics,  statistics,  accounting, 
etc.  In  earlier  years  students  who  did  not 
desire  to  take  the  regulation  letters  and 
classical  courses  would  instead  enroll  in 
the  engineering  departments. 

6.  Within  the  last  five  years  courses  in 
public  health  and  home  economics  have  been 
programmed.  Such  courses  attract  stu- 
dents who  otherwise  might  study  sanitary 
engineering  subjects. 

7.  In  late  years  our  chemistry  depart- 
ment is  offering  increasing  opportunities 
for  the  study  of  chemical  technology,  while 
the  growth  of  industrial  plants  in  the  San 
Francisco  Bay  region  is  producing  new 
means  for  employment.'  In  the  last  two 
years,  particularly,  it  has  been  noticed  that 
students  who  otherwise  might  have  taken 
civil  engineering  have  selected  schedules 
emphasizing  gas  engineering,  the  petro- 
leum industry,  chemical  and  industrial 
problems. 

8.  We  believe  that  civil  engineering  en- 
rollment, at  present,  tends  to  be  reduced 
not  only  by  the  above  causes  but  also  since 
the  general  public  has  the  impression  that 
there  are  more  engineers  being  graduated 
than  there  are  positions  to  be  filled.  More- 
over, the  parents  and  guardians,  and  in- 
tending matriculants  have  no  clear  ideas  re- 
garding the  content  of  a  civil  engineering 
course.    The  word  "civil"  is  not  understood. 

9.  Again,  in  the  San  Francisco  Bay 
region  during  the  past  ten  years,  there  have 
been  erected  at  least  three  technical  schools 
and  business  colleges,  two  in  Oakland  and 
one  in  San  Francisco,  which  give  short 
courses,  both  day  and  night.  Students  who 
feel  that  they  cannot  afford  the  time  and 
wish  to  work  quickly  on  one  subject  are 
allured  to  these  schools.  Such  local  insti- 
tutions are  attracting  larger  numbers  of 
students  as  the  schools  become  better 
equipped  and  in  proportion  as  the  univer- 
sity increases  the  standard  of  its  matricu- 
lation requirements. 

We  have  observed  your  editorial  comment 
on  page  746:  "Unless  the  curves  soon 
change  and  tend  upward  again,  faculty  re- 
adjustments and  idle  educational  plant  are 
sure  to  follow."  Such  a  conclusion  can 
hardly  be  applied  to  the  engineering  de- 
partments at  the  University  of  California. 
It  might  perhaps  be  justified  in  an  institu- 
tion which  restricts  its  instruction  solely 


to  engineering.  Though  registration  in 
civil  engineering  at  California  has  rela- 
tively decreased  (particularly  when  we  ob- 
serve that  the  total  enrollment  in  the  whole 
university  has  vastly  increased)  neverthe- 
less the  civil  engineering  department  gives 
more  man-hours  of  instruction  to-day  than 
ever  before  and  its  equipment  and  labora- 
tories are  crowded.  Why  ?  Because  though 
students  register  in  architecture,  agricul- 
ture, forestry,  irrigation,  commerce,  public 
health  and  home  economics,  chemical  tech- 
nology, they  yet  need  to  elect  fundamental 
courses  offered  by  the  civil  engineering  de- 
partment. 

We  believe  it  may  be  generally  stated 
that  during  the  last  decade  many  students 
have  attended  engineering  courses  in  the 
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various  institutions  of  the  United  States, 
who  not  only  have  not  been  properly  pre- 
pared for  the  work  in  high  school,  but  in 
addition  were  not  mentally  fitted  by  talent 
or  interest.  Of  any  group  of  one  hundred 
students  in  civil  engineering,  who  have  come 
under  the  writer's  influence  during  the  last 
twenty  years,  at  least  20  per  cent  should 
never  have  attempted  the  study  of  civil 
engineering  at  all ;  and  an  additional  20  per 
cent  will  never  greatly  profit  by  their  study. 
Such  students  would  have  done  more  wisely 
to  enter  trades  or  business  immediately,  or 
should  have  pursued  a  decidedly  different 
curriculum  of  study  either  in  another  pro- 
fession, like  medicine,  or  in  a  general 
course  in  letters  and  sciences. 

If  the  decrease  in  enrollment  in  civil 
engineering  may  be  shown  to  include  mainly 
those  least  adapted,  there  would  be  cause 
for  satisfaction  and  congratulation,  but  if 
the  decrease  include  a  large  percentage  of 
the  stronger  individuals,  then  must  the 
tendency  be  deplored,  for  there  is  always 
much  room  at  the  top  of  every  profession. 

C.  Derleth,  Jr., 
Dean,  College  of  Civil  Engineering,  Uni- 
versity of  California. 

Berkeley,  Cal. 


Sir:  The  accompanying  diagram  gives 
the  statistics  of  engineering  attendance  at 
Iowa  State  College.  I  wish  to  offer  one 
serious  criticism  on  the  statistics  in  engi- 
neering as  published  in  your  issue  of  Dec. 
18  and  discussions  based  on  them.  This 
criticism  is  that  the  statistics  do  not  cover 
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a  period  long  enough  to  warrant  correct 
conclusions.  Engineering  attendance  curves 
should  be  extended  back  to  1890  to  cover  a 
complete  cycle  of  growth.  Statistics  ex- 
tending only  from  1910  to  the  present  are 
bound  to  be  misleading. 

The  enormous  increase  in  engineering  at- 
tendance between  the  years  1896  and  1907 
is  one  of  the  main  causes  of  decrease  in 
engineering  attendance  since  that  time.  An 
important  cause  of  the  apparent  decrease  in 
civil  engineering  attendance,  as  compared 
with     attendance     in     other     engineering 
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feel  seriously  the  recent  and  present  pop- 
ularity in  instruction  in  agriculture.  A 
very  interesting  phenomenon  in  the  growth 
in  agricultural  attendance  in  recent  years 
has  been  the  large  extent  to  which  agricul- 
tural students  have  been  attracted  from  the 
cities. 

My  personal  forecast  of  the  future  in 
civil  engineering  attendance  is  for  a  marked 
increase,  unless  unusual  conditions  such  as 
war  or  wide-spread  business  depression 
should  interfere  with  the  natural  progress 
of  the  country.  When  the  statistics  of 
attendance  since  1890  are  considered  and 
when  differentiation  of  engineering  courses 
is  properly  taken  into  account,  it  will  be 
found  that  the  general  tendency  is  upward 
and  that  the  curve  of  attendance  is  still 
concave  upward,  but  the  true  facts  cannot 
be  brought  out  by  such  limited  statistics 
and  short  time  curves  as  were  shown  in  the 
article  of  Dec.  18. 

A.  M.  Marston, 
Dean  and  Director,  Division  of  Engineer- 
ing, Iowa  State  College. 

Ames,  Iowa. 


ENROLLMENT     OF     ENGINEERING     STUDENTS     AT 
IOWA     STATE     COLLEGE     SHOWS    CHARACTER- 
ISTIC DECREASE  IN   PROPORTION    OF 
CIVIL  ENGINEERS 

courses,  is  the  constant  tendency  to  differ- 
entiation and  specialization.  Civil  engineer- 
ing originally  included  mechanical  egi- 
neering,  electrical  engineering,  and  in  fact 
all  other  branches  of  engineer;;ig  except 
military.  Civil  engineering  now  includes 
what  is  left  after  the  separate  branches 
have  been  established,  and  each  new  branch 
makes  an  apparent  decrease  in  civil  engi- 
neering, which  is  not  due  to  a  real  de- 
crease in  the  number  of  civil  engineers. 

In  recent  years,  for  example,  there  has 
been  a  development  of  agricultural  engi- 
neering which  has  drawn  heavily  from  civil 
engineering  attendance  at  the  Iowa  State 
College.  A  professional  four  year  course 
in  agricultural  engineering  is  offered  at 
this  college,  leading  to  an  engineering  de- 
gree, with  a  present  enrollment  of  101. 
This  course  was  first  offered  in  1909.  A 
four  years'  course  in  structure  design  is 
also  offered  at  the  Iowa  State  College,  be- 
ginning in  1914,  with  a  present  enrollment 
of  38.  There  can  be  no  doubt  that  the 
courses  in  agricultural  engineering  and 
structure  design  have  drawn  heavily  from 
the  attendance  in  civil  engineering. 

The  sum  of  the  enrollment  in  structure 
design,  agricultural  engineering  and  civil 
engineering  this  year  will  exceed  300,  as 
compared  with  285  in  civil  engineering 
alone  in  1908.  This  view  may  be  made 
clearer  by  comparing  the  statistics  in  civil 
engineering  at  the  Iowa  State  College  with 
those  of  the  State  University  of  Iowa,  where 
there  has  been  no  corresponding  differentia- 
tion of  courses  this  period,  and  where  there 
has  been  an  actual  increase  in  civil  engi- 
neering attendance. 

Even  in  the  case  of  engineering  schools 
where  there  has  been  no  differentiation,  en- 
gineering courses  in  recent  years  feel  the 
effects  of  this  specialization.     They   even 


Sir:  The  accompanying  diagram  shows 
the  total  enrollment  and  the  civil  engineer- 
ing enrollment  at  the  University  of  Colo- 
rado for  the  years  1910  to- 1915  inclusive. 

It  is  very  difficult  to  analyze  the  regis- 
tration in  civil  engineering  in  the  Univer- 
sity of  Colorado.  A  study  of  the  registra- 
tion in  civil  engineering  before  1910-1911 
shows  a  very  rapid  increase  in  civil  engi- 
neering students  just  previous  to  the  period 
mentioned.     The  largest  graduating  class 
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in  civil  engineering  we  had  had  before 
1910-1911  was  ten  men,  with  an  average 
graduating  class  much  below  this  number. 
The  present  graduating  class  will  have 
forty-five  men,  of  which  fifteen  will  be  civil 
engineers. 

The  falling  off  in  civil  engineering  regis- 
tration in  general  is  doubtless  due  to  the 
slump  in  business  conditions  and,  also,  to 
the  general  interest  in  automobiles,  wire- 
less telegraphy  and  in  the  chemical  indus- 
tries. With  the  return  to  normal  business 
conditions  and  with  the  increased  demand 
for  men  in  valuation  work  we  might  ex- 
pect a  picking  up  in  the  registration  of 
civil  engineering  students. 

M.  S.  Ketchum, 
Dean,   College  of  Engineering,   University 
of  Colorado. 

Boulder,  Col. 


in  1907  and  courses  in  architecture  and 
commerce  in  1914.  The  first  two  of  these 
have  drawn  more  from  the  department  of 
civil  engineering  than  any  of  the  engineer- 
ing departments. 

2.  In  the  Pacific  Northwest  a  great  num- 
ber of  experienced  railway  men  are  work- 
ing in  subordinate  positions,  or  are  entirely 
without  work. 

3.  Extensive  hydroelectric  development 
in  this  part  of  the  country  has  been  a  factor 
in  leading  men  toward  the  work  in  electri- 
cal engineering. 

4.  A  couple  of  years  ago  a  summer  camp 
in  surveying  was  announced  for  the  de- 
partment of  civil  engineering  to  begin  in 
the  summer  of  1916.  As  a  large  proportion 
of  our  men  depend  upon  remunerative  work 
in  the  summers  the  move  has  not  yet  been 
considered  a  popular  one. 

5.  Beginning  with  the  present  year,  for 
the  first  time,  a  tuition  fee  has  been  charged 
for  all  departments. 

As  a  general  reason  for  the  decline  I 
would  mention,  but  not  emphasize,  the 
over-supply  of  engineers  in  the  country.  I 
believe  the  question  of  over-supply  is  closely 
connected  with  the  prescribed  courses  of 
study,  and  that  in  the  decline  is  represented 
a  protest  against  the  present  rigid  require- 
ments. I  believe  there  is  rightly  a  growing 
tendency  to  demand  more  flexibility  in  the 
education  of  the  engineer,  and  that  the 
work  should  include  closer  attention  to  the 
fundamental  principles  and  an  opportunity, 
through  electives,  of  including  a  consider- 
able .  amount  of  general  training.  If  this 
should  be  provided,  many  of  the  engineer- 
ing students  would  doubtless  elect  general 
courses  in  preference  to  the  applied  engi- 
neering work.  The  student  body  is  sharp 
enough  to  see  that  much  time  is  now  being 
given  to  applied  work  in  college,  which 
could  be  picked  up  to  much  better  advan- 
tage in  practice.  They  are  evidently  noting 
the  judgment  of  many  of  the  leading  engi- 
neers of  the  country,  that  the  wrong  things 
have  been  emphasized  in  college.    They  now 
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Sir:  The  accompanying  diagram  indi- 
cates the  classification  of  engineering  stu- 
dents at  the  University  of  Washington.  As 
I  see  them,  there  are  many  reasons  to  ac- 
count for  the  decline  in  civil  engineering 
registration.  Some  of  them  are  local, 
others  apparently  general.  Among  the  local 
ones  are: 

1.  Establishment  of  a  school  of  forestry 
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seem  ready  to  pay  more  attention  to  the 
fundamentals  and  to  general  training  if 
the  colleges  make  a  revision  of  the  curricula 
that  will  meet  their  views  even  half  way. 
Personally  I  believe  that  this  should  and 
will  be  done. 

I  wish  to  call  your  attention  to  the  fact 
that  in  your  article  on  this  subject  of  Dec. 
18,  two  of  the  curves  were  labeled 
"University  of  Washington"  and  one  of 
them  "Washington  State."  They  all  fol- 
lowed up  so  closely  the  data  which  I  am  now 
sending  that  I  believe  they  were  all  intended 
for  the  University  of  Washington  rather 
than  Washington  State  College,  which  is 
another  institution. 
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I  assure  you  of  my  appreciation  of  the 
interest  your  paper  is  taking  in  this  sub- 
ject. 

Almon  H.  Fuller, 
Dean,  College  of  Engineering,  University 
of  Washington. 
Seattle. 


Sir:  I  submit  the  accompanying  figures 
showing  the  enrollment  in  the  School  of 
Applied  Science  of  the  Carnegie  Institute 
of  Technology,  including  the  night  school 
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separately.  Our  students  do  not  elect  their 
professional  courses  until  the  end  of  the 
freshman  year,  so  I  cannot  give  the  figures 
for  freshmen  civil  engineers. 

As  regards  reasons  for  changes  in  the 
number  of  students  electing  civil  engineer- 
ing, I  venture  the  suggestion  that  while  the 
total  number  of  students  in  our  engineering 
departments  has  been  steadily  increasing, 
the  civil  engineering  department  has  not 
secured  as  large  a  proportion  of  the  num- 
ber as  in  the  earlier  years,  because  chem- 
ical engineering  has  been  steadily  becoming 
more  and  more  important,  particularly  in 
the  Pittsburgh  district,  and  more  students 
are  now  aware  of  the  great  field  which  this 
department  of  engineering  has  to  offer. 

Again,  the  establishment  of  a  department 
of  commercial  engineering  several  years 
ago  made  an  immediate  impression  upon 
the  registration  in  the  civil  engineering 
department.  I  cannot  see  any  reasons,  other 
than  the  two  mentioned,  why  our  numbers 
in  the  civil  engineering  department  should 
not  increase  proportionately. 

Wm.  E.  Mott, 
Professor  of   Civil   Engineering,   Carnegie 
Institute  of  Technology. 

Pittsburgh. 


at  Tulane  University,  Our  enrollment  has 
been  increasing,  as  shown  on  the  diagram 
herewith,  although  that  in  many  institu- 
tions has  shown  a  marked  decrease. 

The  general  decrease  may  be  attributed 
to  one  or  more  of  the  following  causes: 

1.  Higher  entrance  requirements. 

2.  Higher  cost  of  education  in  many 
prominent  institutions. 

3.  Increasing  number  of  good  small  col- 
leges. 

4.  Discouragement  of  prospective  stu- 
dents by  engineers  who  have  not  been  suc- 
cessful on  account  of  the  ever  increasing 
competition. 

5.  The  higher  educational  requirements 
required  for  graduation  in  engineering, 
causing  students  to  seek  easier  courses. 

6.  The  subordination  of  mental  training 
to  highly  specialized  instruction  confined 
to  a  limited  field.  Thus  a  student  may  be 
required  to  devote  an  excessive  amount  of 
time  to  drafting  to  the  detriment  of  the 
time  available  for  the  study  of  the  theory. 

Our  increase  at  Tulane  is  practically  due 
to  a  reorganization  of  the  department  and 
making  the  civil  engineering  course  as  dif- 
ficult as  any  other  of  the  technical  courses. 
The  students  feel  that  they  are  getting 
training  that  will  be  invaluable  to  them. 
One  of  the  present  seniors  left  a  position 
paying  $150  a  month  to  return  after  an 
absence  of  two  years  in  which  he  was  ac- 
cumulating money  to  pay  his  expenses  and 
those  of  his  family  during  this  year. 

We  believe  the  success  of  our  graduates 
to  be  one  of  the  strongest  influences  in  the 
maintenance  of  the  number  of  our  students. 

W.  H.  P.  Creighton, 
Dean,  College  of  Technology,  Tulane  Uni- 
versity of  Louisiana. 

New  Orleans. 


Sir:  The  population  of  the  State  of 
Louisiana  is  small  and  we  enroll  relatively 
few  students  in  the  civil  engineering  course 
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University  of  Cincinnati  enrollment  in 
the  co-operative  courses  in  engineering  is 
shown  in  the  diagram  herewith  from  fig- 
ures furnished  by  Dean  Schneider.  The 
decrease  in  freshmen  in  civil  engineering  is 
due  to  the  rejection  of  applications  (which 
are  always  in  excess  of  the  number  that  can 
be  accepted)  in  favor  of  chemical  engineer- 
ing students,  in  order  to  satisfy  a  largely 
increased  demand  from  the  co-operating 
firms  for  the  latter  class  of  students.  The 
civil  engineering  enrollment  is  kept  at 
about  25  per  cent  of  the  total. 


find  many  young  men  coming  into  the  col- 
lege with  the  intent  of  becoming  electrical 
engineers.  The  appeal  to  the  imagination 
of  youth  is  tremendous  for  this  particular 
course. 

Doubtless  the  rise  of  other  courses  such 
as  forestry,  architectural  engineering,  pub- 
lic health  administration,  and  business  ad- 
ministration will  account  for  the  lessened 
registration  in  engineering  courses  where 
the  decline  is  present.  1  am  not  sure  that 
the  increase  in  the  number  of  colleges 
which  give  engineering  courses  may  not 
make  the  total  registration  of  engineering 
students  throughout  the  country  equal  to,  if 
not  in  excess  of,  the  registration  of  ten 
years  ago. 

As  to  the  publicity  given  to  engineers,  ft 
does  appear  to  me  that  the  successful  com- 
pletion of  the  Panama  Canal  has  added  a 
glamour  to  the  civil  engineering  side  of  the 
profession,  and  that  the  newspapers,  the 
magazines,  fiction,  the  drama,  and  the 
movies  are  utilizing  the  engineer  very  fully 
as  a  hero.  I  believe  never  before  has  the 
engineer  stood  as  high  sociologically  as 
to-day.  I  believe,  moreover,  that  the  com- 
pensation of  engineers  is  on  the  increase, 
but  I  do  believe  the  inducements  of  busi- 
ness into  which  so  many  mechanical  and 
electrical  engineers  appear  to  go  is  suffi- 
cient to  lure  men  from  the  early  years  of 
the  practice  of  the  profession.  Large  finan- 
cial returns  are  for  the  maturer  consulting 
and  contracting  engineers. 

At  Minnesota  another  element  has  en- 
tered to  hold  down  the  registration  and  that 
is  our  exceedingly  high  standard  of  scholar- 
ship. For  instance,  we  eliminated  last  year 
sixty-one  students  out  of  a  total  student 
body  of  475.  High  grade  engineering 
schools  care  less  now  for  numbers  than 
formerly.  A  technical  school's  excellence 
is  going  to  be  determined  by  the  really  suc- 
cessful engineers  which  it  graduates,  and 
the  accentuation  of  numbers  is  more  of  a 
play  to  the  gallery  than  a  real  advantage. 
It  is  not  improbable  that  some  of  our  tech- 
nical schools  will  follow  the  lead  of  our 
schools  of  medicine  and  surgery  and  limit 
the  number  of  students  whom  they  will 
accept. 

Francis  C.  Shenehon, 
Dean,  College  of  Engineering,  University 
of  Minnesota. 

Minneapolis. 


ENGINEERING    ENROLLMENT    AT    UNIVERSITY    OF 

CINCINNATI    AND   TULANE    UNIVERSITY    OF 

LOUISIANA 


Sir:  I  have  read  the  article  and  editorial 
in  the  Engineering  Record  of  Dec.  18  re- 
garding the  decline  in  registration  of  civil 
engineering  students,  and  am  sending  a 
table  showing  the  enrollment  at  the  Uni- 
versity of  Minnesota.  [The  figures  agree 
well  with  those  already  given  in  the  original 
article,  except  for  the  three  years,  1913  to 
1915  inclusive.  For  these  years  the  total 
engineering  registration,  not  including  the 
architects,  is  given  as  390,  403  and  433, 
while  the  added  figures  for  civil  engineer- 
ing students  for  those  years  are  149,  148 
and  149.— Editor.] 

The  total  registration  of  engineering  stu- 
dents at  Minnesota  is  on  the  increase  since 
1911-12.  A  falling  off  of  the  proportional 
registration  of  civil  engineering  students  is 
barely  perceptible.  It  will  be  found  that 
the  percentage  which  the  latter  bears  to  the 
total  varies  but  slightly  from  40  per  cent  in 
1910  to  57  per  cent  in  1914.  As  to  the  rea- 
son for  this,  I  would  find  it  in  the  increased 
interest  in  electrical  engineering.  There  is 
something  so  spectacular  and  in  the  nature 
of  enchantment   in  electrical  work  that   I 


Design  of  Turbine  Draft  Tubes 

Sir: — I  read  the  analytical  discussion 
about  the  design  of  turbine  draft  tubes  by 
A.  G.  Hillberg,  which  appeared  in  the  En- 
gineering Record  of  Nov.  13  and  Nov.  20, 
1915,  pages  604  and  630  respectively,  with 
special  interest.  In  that  treatment,  how- 
ever, there  are  some  points  which  I  cannot 
well  understand. 

In  the  first  article,  in  the  deductions  of 
equation  7  he  said : 

Va.^  =  y  =  unknown  velocity, 

2fl 


(t)- 


=  fc  =  a  constant 


and 

ha.,  —  ha  =  X  =  change  in  static  head, 
whence   he   derived    an    equation    y'  =  kx, 
which  represents  a  parabola. 

In  my  opinion,  however,  the  expression 
represented  by  k  is  not  a  constant,  because 
Aa.jAa  may  not  be  a  constant  'quantity. 
^0.,  is  always  inversely  proportional  to  Va , 
or  to  y  under  the  given  discharge;  that  is, 
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Substituting  this  value  into  equation  7, 
2g 


»^ 


1 


which  can  easily  be  changed  into 

W  =  Q'Mo'  —  2flr  {h„,  —  A„) 
Putting       Wo,,  =  y  =  unknown       quantity, 
iQ/AaV  =  Oo  =  a      constant,      2g  =  bo 
=  a  constant,  and  Aa„  —  A,,  =  x  =  change  in 
static  head,  we  have 

2/*  =  Oo  —  hoX 
This  is  the  same  equation  which  can  be 
obtained  in  substituting  Q/Aa  for  Va  in 
equation  6,  and  quite  different  from  equa- 
tion 7.  Thus,  I  think,  it  is  necessary  to  as- 
sume that  the  ratio  AajAa  is  a  constant, 
providing  the  change  of  static  head  is  very 
small,  to  make  the  equation  7  rational. 
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In  the  same  article,  by  shifting  the  co- 
ordinate axes,  the  author  obtained  an  equa- 
tion V  =  h  —  V^^,  the  Z-axis  representing 
the  length  of  the  center  line  of  the  draft 
tube;  and  considering  the  fact  that  v, -fVn 
=  Vi  +yn,  he  obtained  the  results  v,  =  y„, 
Vn  =  y,  and  6  =  v,  -f  v„.  This  is  graph- 
ically represented  by  the  accompanying 
figure.  It  shows  that  the  variations  of  the 
static  head  is  proportional  to  the  change 
of  the  center-line  length  of  the  draft  tube, 
and  I  think  it  cannot  be  true  except  in  the 
case  of  a  vertical  draft  tube. 

T.   KiTAZAWA, 

Professor    of    Civil    Engineering,    Nagoya 
Technological  College. 
Nagoya,  Japan. 

[The  foregoing  letter  was  referred  to  Mr. 
Hillberg,  who  replies  as  follows: — Editor.] 

Sir: — Professor  Kitazawa  is  correct  in 
kis  observation  that  the  term  Ao.,/Ao  is 
variable,  thus  making  the  term 

2g 

(A„.yA«)'  — 1 
a  Tariable  also.    But  if  the  variation  in  the 
value  of  A».jAa  is  analyzed,  it  is  found  to 
be  so  slight  as  to  be  negligible,  especially 
in  the  upper  part  of  the  draft  tube. 

If  the  reader  looks  at  the  table  accom- 
panying the  second  part  of  my  article  this 
statement  is  easily  verified,  but  it  must  be 
borne  in  mind  that  the  areas  given  in  that 
table  have  been  calculated  on  the  principle 
of  a  parabolic  retardation  of  the  velocity  in 
the  draft  tube,  and  that,  therefore,  the  ap- 
parent variation  of  AaJAa  is  greater  than 
it  actually  would  be  had  the  equation 

-  (K„  —  ha) 
1 


Va^ 


m 


been  used.  The  writer  does  not  deny  that 
it  would  have  been  more  correct  to  use  that 
equation  instead  of  equation  7,  but,  unfor- 
tunately, certain  complications  found  in 
establishing  the  relation  between  the  areas 
made  it  easier  to  determine  the  change  in 
velocity  instead.  This  explains  also  why 
after  having  started  with  a  definite  assump- 
tion that 


(.Va'/2g)  —  «,V2fl')  =  ka.,  —  ha 
which,  of  course,  is  true  for  only  one  shape 
of  the  draft  tube,  it  has  been  found  neces- 
sary to  analyze  three  different  cases,  viz., 
> 

V,  +  Vn  =  V,  +  Vn 
< 

It  has,  furthermore,  been  shown  that  the 
case  f ,  +  Vn  =  y,  -f  2/„  does  not  absolutely 
satisfy  the  condition  that  the  change  in 
velocity  head  should,  for  the  maximum  dis- 
charge, equal  the  change  in  static  elevation, 
as  it  makes  the  change  in  the  former  some- 
what smaller  than  that  in  the  latter.  This, 
however,  is  entirely  on  the  safe  side. 

Professor  Kitazawa  shows  how  the  equa- 
tion 

Va.:=(Q/Aar  —  2giha,,  —  ha) 
can  be  derived.  He  then  states  that 
(Q/Ao)'  =  ao  =  a  constant,  but  this  is  in- 
correct. The  size  of  the  area  A„  depends 
upon  its  location  and  the  corresponding  ve- 
locity at  that  point,  and  it  is  thus  a  variable, 
while  Q  is  a  constant.  Consequently,  the 
equation  y'  =  ao  —  boX  has  three  variables, 
y,  ao  and  x,  which  make  it  rather  incon- 
venient to  handle.  In  order  to  solve  it 
analytically  it  is  necessary  to  derive  a  sec- 
ond equation  containing  the  same  variables 
and  to  eliminate  one  of  the  three.  It  can, 
however,  be  solved  by  a  few  trials  made  un- 
der assumptions  similar  to  cases  1,  2  and  3 
used  in  solving  the  equation  y  =  b  —  \/kz 
in  my  article. 

As  to  the  second  part  of  Professor  Kita- 
zawa's  letter,  I  beg  to  point  out  that  the 
equation  v  =  b  —  V^^.  where  b  =  v^  +  Vn 
and  A;  =  (v,'  —  Vn)/l,  has  nothing  what- 
ever to  do  with  the  shape  of  the  center  line 
of  the  draft  tube.  It  merely  states  that  the 
velocity  at  any  point  on  the  center  line  is 
a  function  of  the  distance  of  this  point  from 
a  certain  axis. 

In  the  part  of  the  article,  published  in 
the  issue  of  Nov.  20,  page  630,  there  are  two 
apparent  mistakes  in  the  illustrations.  The 
dimension  23  ft.,  as  explained  in  the  text, 
gives  the  difference  in  elevation,  between 
the  lowest  tailwater  level  and  the  top  of  the 
runner  band.  On  Figs.  6  and  7,  however, 
the  dimension  lines  have  not  been  extended 
up  to  the  line  marked  top  of  runner  band, 
but  have  been  terminated  on  a  line  located 
5.3  ft.  below  it. 

A.  G.  Hillberg. 

New  York  City. 


The  Economic  Side  of  Sand  Testing 

Sir:  The  undersigned  has  recently  had 
occasion  to  review  in  some  detail  the  ex- 
cellent articles  on  "The  Economic  Side  of 
Sand  Testing"  by  Cloyd  M.  Chapman  and 
Nathan  C.  Johnson  published  in  the  Engi- 
neering Record  in  the  issues  of  June  12, 
19  and  26,  1915.  These  articles  are  now 
running  in  the  Sibley  Journal  of  Engineer- 
ing. 

In  the  first  article  of  the  series  the  au- 
thors gave  a  practical  application  of  the 
use  of  a  blended  fine  aggregate  formed  by 
adding  stone  screenings  to  a  fine  sand,  re- 
sulting in  a  product  cheaper  and  of  much 
better  quality  than  when  the  sand  is  used 
alone.  By  the  use  of  this  "blended  ma- 
terial" a  saving  of  $21,380  was  effected  on 
a  certain  work. 

The  proportion  of  fine  sand  and  screen- 
ings was  determined  by  using  Fuller's 
maximum  density  curve  as  a  model  and  ap- 
proximating it  as  closely  as  possible  with 
the   curve   of  the   blended   mixture.     The 


Tests  of  2  x  2-In.  Cubes  in  Compression  at  Aqb  or 
Eight  Days 

Compressive 

Density      strength,  lb.  Per  cent 

Aggregate  used       of  mortar      per.  sq.  In.  water 

"B"  sand 0.695                   1162  14.0 

Chapman  and 

Johnson's  blend.   0.798                   3612  10.8 

Writer's  blend  . . .   0.828                 4128  9.8 


writer  respectfully  calls  attention  to  the 
fact  that  inasmuch  as  Fuller's  maximum 
density  curve  represents  a  mixture  of 
cement  and  aggregate  and  not  of  aggregate 
alone,  as  used  by  the  authors,  it  follows 
that  some  other  combination  of  fine  sand 
"B"  (see  their  Fig.  2  on  page  735  of  the 
issue  of  June  12,  1915)  and  stone  screen- 
ings would  give,  when  mixed  with  cement, 
a  closer  approximation  to  the  ideal  curve. 

The  writer  finds  that  this  is  accomplished 
by  using  7  per  cent  of  sand  "B"  and  93  per 
cent  of  stone  screenings  instead  of  28  per 
cent  and  72  per  cent  respectively  as  used  by 
the  authors.  In  the  accompanying  chart 
of  sieve  analysis  curves,  curve  No.  1  is  the 
curve  of  the  cement  alone.  No.  2  is  the  "B" 
sand,  No.  3  is  the  stone  screenings.  No.  7 
is  Fuller's  maximum  density  curve  as  the 
authors  used  it.  No.  6  is  Fuller's  curve  as 
derived  by  the  writer,  using  Fuller's  con- 
stants for  sand  and  crushed  rock.  Curve 
No.  5  is  the  mixture  of  cement  and  the  au- 
thors' blend  of  "B"  sand  and  stone  screen- 
ings. Curve  No.  4  is  the  mixture  of 
cement  and  the  blend  of  "B"  sand  and  stone 
screenings  which  would  give  a  closer  ap- 
proximation of  mixture  to  Fuller's  ideal 
curve. 

Using  the  same  reasoning  as  the  authors, 
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if  Fuller's  theory  is  right,  curve  No.  4 
should  give  greater  density  and  strength 
than  curve  No.  5.  To  ascertain  if  this  be 
so  the  writer  has  made  density  and  strength 
tests  in  which  the  "B"  sand  and  stone 
screenings  used  were  graded  exactly  as  the 
same  materials  shown  by  the  authors' 
curves.  The  results  are  given  in  the  ac- 
companying table,  in  which  each  value  is 
the  average  of  three  tests. 

The  methods  used  were  similar  to  those 
used  by  Mr.  Fuller  in  the  original  investi- 
gation. Mortar  volume  was  read  to  0.0001 
cu.  ft.  The  specific  gravity  of  the  sand 
was  2.645,  of  the  screenings  2.63.  The 
cement  was  a  mixture  of  Alpha,  Atlas,  Le- 
high, Universal  and  Wabash,  The  propor- 
tion of  cement  to  total  aggregate  was  the 
same  in  all  cases — 1  to  2.2  by  weight. 

Using  the  same  assumptions  that  the  au- 
thors did  and  the  same  method  of  computa- 
tion, the  saving  amounts  to  $28,116.  This 
is  $6,736  more  than  that  obtained  by  the 
authors.  H.   H.   Scofield, 

Instructor   in    Testing    Materials,    Purdue 
University. 

West  Lafayette,  Ind. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  TabU  of  Contents 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  loill  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Plaster  of  Paris  Holds  Joint  Mor- 
tar Exposed  to  Tidal  Currents 

IN  BUILDING  sea  walls  of  coursed  ma- 
sonry laid  in  mortar  and  exposed  to  the 
action  of  tidal  currents,  where  the  bottom 
course  is  not  more  than  a  foot  above  mean 
low  water,  much  difficulty  is  often  en- 
countered in  holding  the  mortar  in  the 
joints  long  enough  to  give  it  time  to  set,  as 
the  action  of  the  tides  on  the  fresh  mortar 
will  pull  it  out  of  place.  It  does  not  matter 
how  rich  a  mixture  is  used,  whether  1:1  or 
neat  cement,  it  is  impossible  to  keep  the 
mortar  in  place  until  it  hardens. 

On  one  piece  of  construction,  under  the 
supervision  of  John  L.  Howard,  assistant 
engineer,  Directors  of  the  Port  of  Boston, 
this  difficulty  was  successfully  overcome  by 
mixing  plaster  of  Paris  with  the  mortar  in 
the  proportion  of  one  part  of  plaster  of 
Paris  to  three  parts  of  1:1  mortar.  This 
mixture  hardened  within  five  minutes,  and 
no  further  trouble  was  experienced  from 
the  mortar  in  the  joints  failing  to  set  in 
place.  The  pointing  of  the  joints  in  which 
this  mixture  had  been  used  was  entirely 
satisfactory.  The  method  is  described  by 
Mr.  Howard  in  the  current  Papers  and 
Discussions  of  the  Boston  Society  of  Civil 
Engineers. 


Ceiling  Hooks  and  Lockers  Good 
Combination  for  Wash  House 

CEILING  hooks  on  which  working  clothes 
can  be  hung  and  dravra  up  out  of  the 
way,  combined  with  lockers  at  the  floor 
level  in  which  the  men's  street  clothes  can 
be  kept,  are  recommended  by  Joseph  H. 
White  in  a  paper  on  miner's  wash  and 
change  houses  recently  issued  by  the  Bu- 
reau of  Mines.  The  hooks  are  fastened  to 
chains  running  over  pulleys  at  the  ceiling 
and  in  the  top  of  the  locker,  in  one  arrange- 
ment, and  unless  the  locker  is  opened  the 
chain  cannot  be  revolved.  The  scheme 
keeps  the  working  clothes,  which  give  off 
bad  odors  and  soon  make  a  locker  offensive, 
next  the  roof,  where  a  simple  ventilating 
system  can  be  installed  to  take  the  foul  air 
out  of  the  room.  The  clothes  also  dry  much 
more  quickly  in  this  way. 

Contractors  who  employ  "sandhogs"  on 
long  jobs,  and  other  workmen  for  whom 
wash  and  change  facilities  are  needed,  will 
find  valuable  suggestions  in  this  pamphlet 
(known  as  technical  paper  116),  on  the 
arrangement  and  construction  of  such 
houses.  For  instance,  figures  are  quoted 
to  show  that  less  water  and  steam  is  needed 
if  the  combination  of  taps  over  a  long 
trough  for  washing  the  face  and  hands  and 
inclosed  shower  baths  for  washing  the  body 
is  used.  The  experience  of  many  mines  has 
shown  that  it  pays  to  have  a  first-class  man 
as  caretaker,  and  that,  if  soap  and  towels 
are  furnished,   and   if  a   small   charge  is 


made  for  the  use  of  the  place,  the  men 
take  better  care  of  it,  and  maintenance  in 
a  sanitary  condition  is  cheaper.  A  sugges- 
tion on  this  line  is  the  installation  of  a  wash 
tub  or  two,  to  prevent  the  men  from  wash- 
ing out  dirty  clothes  in  the  bathing  places. 


Mounting  of  Mixer  Lowers  the  Cost 
on  Tank  Foundation  and  Wall 

By  CHARLES  BENTALL 
Vancouver,  B.  C 

ON  THE  oil-tank  construction  work 
shown  in  the  accompanying  photograph 
the  mixer  was  mounted  at  the  right  height 
to  dump  into  buggies  on  a  runway  at  the 
top  of  the  fire  wall  surrounding  the  tank, 


same  time  it  was  high  enough  to  spout 
directly  the  concrete  for  the  2-ft.  thick  tank 
foundation,  the  entire  concrete  work  was 
handled  without  requiring  any  derricks  or 
other  plant  except  the  mixer  installation. 

The  concrete  materials  were  delivered  by 
scow  from  the  gravel  pit.  On  this  scow 
was  placed  the  cement,  which  was  delivered 
by  water  from  the  cement  mills.  The  hoist- 
ing skip  for  charging  the  mixer  was  loaded 
by  wheelbarrows  with  the  correct  amount 
of  aggregate  and  two  sacks  of  cement  direct 
from  the  deck  of  the  scow.  The  specifica- 
tions for  the  concrete  in  the  foundation  slab 
called  for  a  1:3:5  mixture.  It  was  found 
that  3  cu.  ft.  of  the  sand  and  5  cu.  ft.  of  the 
gravel  used  measured  7  cu.  ft.  when  thor- 
oughly mixed.    By  discharging  the  correct 


MIXER   INSTALLATION    WAS   ONLY   PLANT   NEEDED  TO   COMPLETE    1000-YAKD   CONCItETE  JOB 


and  at  the  same  time  was  able  to  spout 
concrete  directly  into  the  tank  foundation. 
The  mixer  was  placed  on  a  tower  at  the 
edge  of  the  wharf  so  that  the  extension 
loading  skip  could  be  lowered  to  the  deck 
of  the  barge  at  any  stage  of  the  12-ft.  tide. 
The  sand  and  gravel  were  proportioned  at 
the  pit  and  delivered  on  barges  carrying 
also  the  right  quantity  of  cement,  which 
saved  time  in  handling. 

The  30,000-bbl.  oil  tank,  the  work  on 
which  is  described,  was  built  at  the  Grand 
Trunk  Pacific  Railway  wharf  at  Vancouver 
for  the  Imperial  Oil  Company,  Ltd.  After 
the  piling  was  all  in  place  the  hoisting 
tower  was  erected  and  the  hoist  motor  put 
in  place.  The  beams  supporting  the  sheaves 
at  the  top  of  the  tower  were  made  longer 
than  usual,  and  temporarily  placed  at  the 
extreme  top,  being  allowed  to  project  over 
the  mixer  platform.  The  mixer  and  its 
motor  were  then  hoisted  in  a  few  minutes 
by  the  hoist  motor.  By  making  the 
height  of  the  mixer  platform  such  that  it 
discharged  directly  into  buggies  at  the  top 
of  the  fire-wall  form,  and  such  that  at  the 


amount  of  sand  and  gravel  from  different 
hoppers  at  the  gravel  pit  upon  a  belt  which 
loaded  the  scows,  it  was  possible  to  mix  the 
sand  and  gravel  dry  as  it  was  loaded.  This 
saved  time  at  the  job,  and  also  allowed  the 
scows  to  be  loaded  more  heavily,  as  the 
mixture  occupied  less  space  than  the  same 
quantity  of  materials  loaded  separately. 
■The  work  was  done  by  the  Dominion  Con- 
struction Company,  Limited,  of  which  the 
writer  is  engineer. 


Making  Asphalt  Expansion  Joints 
on  a  Plank  Saves  Time 

By  R.  C.  HARDMAN 
Colorado  Springs,  Col. 

EXPANSION  joints  in  concrete  are  often 
made  of  asphalt  or  similar  material  ap- 
plied to  the  concrete  surface  by  means  of 
a  brush  until  a  sufficient  thickness  is  ob- 
tained. In  other  cases,  especially  in  thin 
slabs,  an  open  joint  is  formed  by  means  of 
a  wooden  strip  and  later  filled  by  pouring 
with  hot  asphalt.    The  writer  has  used  two 


190 


ENGINEERING     RECORD 


Vol.  73,  No.  6 


methods  having  many  advantages  over  this 
practice,  one  of  which  consists  in  prepar- 
ing sheets  of  the  proper  size  and  shape. 
The  sheets  are  made  on  a  plain  surface  of 
1-in.  lumber.  Upon  this  is  placed  cheap 
building  paper  held  in  place  by  laths  which 
also  serve  the  purpose  of  determining  the 
shape  and  thickness  of  the  sheet.  If  the 
section  to  be  covered  is  comparatively  small 
the  sheet  may  be  made  of  the  exact  shape, 
while,  if  large,  rectangular  sheets  are  bet- 
ter. These  may  be  cut  to  fit  the  exact  sec- 
tion verj-  easily,  especially  in  cool  weather. 
The  sheets  may  be  made  of  any  desired 
thickness,  although  the  thinner  sheets  are 
more  easily  handled.  In  placing  these 
sheets  they  are  merely  nailed  to  the  green 
concrete,  or  otherwise  fastened  if  the  con- 
crete is  too  hard  for  nailing.  This  method 
is  economical  of  asphalt  compared  with  the 
cruder  method  of  painting,  and  in  addition 
secures  a  perfectly  uniform  thickness  and 
a  cleaner  job.  For  thin  floor  sections  a 
good  device  for  forming  open  joints  con- 
sists of  a  narrow  trough  formed  from  gal- 
vanized sheet  metal.  The  bottom  width  is 
%  in.  and  the  top  width  is  made  convenient 
for  easy  withdrawal.  The  sheet  metal 
strips  are  made  in  sections  about  8  ft.  in 
length  and  furnished  with  three  sets  of 
handles.  Wood  wedges  are  placed  close 
enough  together  inside  the  trough  to  pre- 
vent undue  springing  of  the  metal.  This 
springing  is  also  provided  against  by  roll- 
ing the  top  edges.  After  the  concrete  is 
sufficiently  set  the  wedges  are  knocked  out 
and  the  metal  strips  withdrawn. 


Steam  Shovel,  Crusher  and  Pumps 
Put  Hydraulic  Fill  in  Dam 

INTEREST  was  directed  to  the  San 
Fernando  dam  as  a  unit  in  the  Los 
Angeles  water  supply  system  when  it  was 
announced  that  this  structure  was  being 
built  of  material  pumped  into  place  at  an 
overall  cost  of  7  cents  per  cubic  yard.  The 
process  used,  which  was  described  in  the 
Engineering  Record  of  July  11,  1914,  was 
continued  until  the  increasing  height  of  the 
dam  and  the  lengthening  of  the  pipe  lines 
made  it  desirable  to  secure  material  from  a 
higher  level.  Further  ?tudy  of  the  vicinity 
then  developed  the  fact  that  a  solidly  packed 
material  carrying  30  per  cent  of  fine  clay 
was  available  on  the  north  side  of  the  east 
end  of  the  dam.  This  was,  however,  too 
firm  to  be  handled  effectively  by  the  hy- 
draulic giant  methods  previously  employed 
and  it  was  decided  to  excavate  it  from  the 


bank  by  a  steam  shovel,  which  would  load 
into  dump  wagons,  these  in  turn  delivering 
to  a  sump  from  which  the  material  could  be 
pumped  to  the  desired  location  on  the  dam. 
It  was  found,  however,  that  in  order  to 
secure  effective  handling  by  means  of  the 
pumps,  some  means  of  crushing  the  ma- 
terial would  be  necessary,  and  rolls  for  this 
purpose  were  accordingly  designed.  These 
were  installed  so  that  their  function  could 
be  performed  after  the  time  the  material 
left  the  dump  wagons  and  before  it  was 
picked  up  by  the  suction  pipe. 

Crushing  and  Pumping 

In  one  of  the  accompanying  illustrations 
the  entire  layout  of  the  system  is  shown. 


teeth  can  be  varied  from  5  in.  down  to  bare 
clearance.  Each  row  of  six  teeth  is  held 
in  place  in  its  roll  by  means  of  a  rod  run- 
ning parallel  to  the  axle  and  fitting  in  the 
slot  with  which  each  tooth  is  provided. 
A  single  75-hp.  motor  is  connected  so  that 
direct  drive  is  transmitted  to  each  shaft. 
In  order  to  provide  for  the  shocks  which 
would  otherwise  affect  the  motor  a  1500-lb. 
fly  wheel  is  mounted  on  the  shaft  of  each 
roll. 

From  the  rolls  the  material  is  dropped 
into  a  10  x  10-ft.  sump,  into  which  water 
from  the  reservoir  has  free  access  so  that 
the  supply  is  continuous.  A  12-in.  suction 
pipe  extending  into  this  sump  connects  with 
a  Byron  Jackson  sand  and  gravel  pump,  the 


PLATFORM  THAT  WAGONS  DUMP  ON  TILTS  AFTER   THEY   LEAVE   IT,    SLIDING   CLAY   TO  CKUISEKB 


The  steam  shovel  in  the  background  de- 
livers to  114-cu.  yd.  dump  wagons  which 
have  an  average  haul  of  500  ft.,  and  dump 
their  loads  on  a  hinged  platform.  To  one 
edge  of  this  platform  are  attached  cables 
operated  by.  electric  motor  and  by  which  it 
is  tilted  so  the  material  slides  off  into  a 
hopper  over  the  rolls.  The  average  capacity 
of  the  steam  shovel  and  the  wagons  which 
serve  it  is  about  1500  l%-cu.-yd.  loads  for 
each  day  of  two  8-hr.  shifts.  On  unusually 
favorable  days,  however,  the  output  has 
been  as  high  as  2294  loads  for  two  shifts. 
The  rolls  are  made  of  solid  cast  iron  36 
in.  in  length  and  are  hung  on  a  5-in.  shaft. 
Each  roll  is  equipped  with  36  teeth  ar- 
ranged in  six  rows  of  six  teeth  each.  These 
teeth  are  2  in.  square  and  7  in.  long.  They 
are  made  of  tempered  tool  steel  and  are 
fixed  in  the  rolls  so  that  about  2%  in.  pro- 
ject. The  rolls  are  so  placed  that  the  dis- 
tance between  the  projecting  ends  of  the 


rated  capacity  of  which  is  about  450  cu.  ft. 
per  minute  under  a  head  of  50  ft.,  allowing 
for  about  20  per  cent  of  solid  material. 

At  the  present  time  the  material  is  being 
lifted  a  total  distance  of  52  ft.  in  two  stages, 
pumps  of  the  same  capacity  being  installed 
for  each  stage.  The  length  of  delivery 
ranges  from  500  to  2000  ft.,  according  to 
the  point  on  the  dam  where  the  material  is 
required. 

The  work  is  being  done  under  the  direc- 
tion of  William  Mulholland,  chief  engineer, 
Bureau  of  Waterworks  and  Supply.  Fred 
J.  Fischer,  chief  mechanical  engineer,  is  in 
■charge  of  the  design  and  construction  of 
the  crushing  and  pumping  plant. 


130,149,368  Cu.  Yd.  of  rock  and  earth 
were  excavated  up  to  the  beginning  of  the 
present  fiscal  year  on  the  projects  of  the 
U.  S.  Reclamation  Service. 


HYDRAULIC  FILL  AT  TOP  OP  THIS  DAM  DUG  BY  STEAM  SHOVEL,  HAULED  IN   WAGONS,  CRUSHED   AND   PUMPED  TO  PLACE 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Bridges  Washed  Out  and  Roads 
Damaged  in  Southern  CaUf  ornia 

Serious  damage  was  inflicted  in  all  South- 
ern California  counties  as  a  result  of  the 
heavy  rainfall  beginning  Jan.  26.  The  $25,000 
reinforced-concrete  bridge  across  the  San 
Diego  River,  completed  about  a  year  ago, 
was  completely  wrecked.  The  Santa  Fe  Rail- 
road bridge  across  the  same  stream  was  also 
washed  out.  The  reinforced-concrete  highway 
bridge  over  Sycamore  Creek  in  San  Diego 
County  and  the  steel  girder  bridge  with  three 
40-ft.  spans  on  San  Juan  Creek  in  Orange 
County  went  out. 

Atogether  the  state  highway  damage  was 
three  times  that  suffered  during  the  storm 
of  the  preceding  week,  according  to  highway 
officials,  due  to  saturated  soil  conditions  when 
the  second  storm  began.  County  bridges  and 
roads  throughout  all  Southern  California  suf- 
fered even  more  heavily  than  state  highways. 
A  break  occurred  in  the  million  dollar  Los 
Angeles  outfall  sewer  near  Inglewood,  and 
temporary  repairs  were  hastily  made.  A  dam 
above  Vannuys  failed,  causing  a  small  flood 
in  that  city. 

Pennsylvania    Railroad    to    Build 
Hotel  in  New  York  City 

The  Pennsylvania  Railroad  is  making  plans 
for  the  construction  of  a  12-story  hotel  on  its 
site  opposite  the  Pennsylvania  Station  on  Sev- 
enth Avenue,  between  Thirty-second  and 
Thirty-third  Streets,  in  New  York  City.  It 
is  understood  that  a  total  of  $9,000,000  will 
be  invested  in  the  project,  the  hotel  to  cost 
about  $5,000,000,  with  the  expectation  of 
starting  a  building  boom  which  will  affect  the 
entire  Pennsylvania  Station  zone.  The  build- 
ing will  occupy  most  of  the  site  of  198  ft.  x 
400  ft.  already  owned  by  the  railroad.  The 
details  of  size,  height  and  capacity  are  not 
yet  fully  decided.  Tentative  plans  for  the 
structure  are  being  prepared  under  tins  direc- 
tion of  McKim,  Mead  and  White,  architects, 
of  New  York  City.  It  is  hoped  to  complete 
the  new  building  by  the  time  the  Seventh  Ave- 
nue subway  is  in  operation. 


To  Build  Government  Locomotive 
Plant  at  Petrograd,  Russia 

Alphonse  I.  Lipetz,  chief  of  the  locomotive 
division  of  the  Imperial  Russian  Railway  Ad- 
ministration, has  been  studying  locomotive 
plants  in  this  country,  with  a  view  to  obtain- 
ing information  to  be  used  in  the  design  of  a 
plant  at  Petrograd,  which  he  will  have  charge 
of.  Work  on  the  plant  will  be  started  as  soon 
as  he  returns  to  that  country. 


Connecticut    Utilities    Companies 
Claim  Earnings  Tax  Deductions 

Attorney-General  Hinman  of  the  State  of 
Connecticut  has  filed  suits  in  the  Superior 
Courts  against  the  United  Electric  Light  & 
Water  Company,  of  Waterbury,  and  the 
Fountain  Water  Company,  of  Ansonia,  for 
non-payment  of  State  taxes  under  the  terms 
of  the  miscellaneous  corporations  tax  law.  The 
cases  will  be  taken  at  once  to  the  Supreme 
Court  of  the  state  for  final  adjudication. 

The  tax  which  is  being  fought  is  one  of 
1%  per  cent  on  the  gross  earnings  from  oper- 
ations in  the  state,  with  no  deductions  to  be 
made  from  the  earnings  before  the  tax  is  com- 
puted. The  two  defendant  companies  paid 
only  a  part  of  the  tax,  having  deducted  certain 
of  their  earnings. 


The  defendant  companies  claim  that  "de- 
ductions should  be  allowed  from  the  amount 
of  gross  earnings  for  earnings  derived  from 
operations  incidental  to  the  main  business  of 
the  company,  for  payments  made  from  capital 
for  the  purchase  of  raw  materials  and  for 
operating  expenses. 

The  Supreme  Court's  decision  will  affect 
forty  gas,  electric  light  and  water  power  com- 
panies in  the  state,  in  which  a  large  portion  of 
the  stock  is  held  by  outside  investors. 

Subcontractors    on    Rogers    Pass 
Tunnel  Win  Suit  for  Bonus 

Damages  for  breach  of  contract  in  connec- 
tion with  construction  work  on  the  Canadian 
Pacific  Railway  tunnel  at  Rogers  Pass  were 
recently  awarded  Mcllwee  &  Sons,  of  Denver, 
Col.,  in  their  claim  against  Foley  Bros.,  Welch 
&  Stewart,  of  Vancouver,  B.  C,  by  a  judgrment 
of  the  Privy  Council,  delivered  in  London,  Eng- 


Otay  Rock-Fill  Dam  Near 
San  Diego  Fails 

Flood  Devastates  Valley  and  Sweeps  Path  Two 

Milea  Wide  When  Structure  with  Steel 

Plate  Core  Goes  Out 

Late  in  the  afternoon,  Jan.  27,  the  lower 
Otay  dam  on  Otay  Creek,  22  miles  southeast 
of  San  Diego,  Cal.,  failed  when,  probably  for 
the  first  time  in  its  history,  the  water  rose  to 
its  spillway  125  ft.  above  the  stream  bed  level. 
The  recent  heavy  rain  storms  in  southern 
California,  reported  last  week,  followed  by  a 
storm  which  began  on  Jan.  26  and  resulted  in 
about  2.5  in.  rainfall,  filled  the  reservoir  to  the 
crest.  Thirteen  billion  gallons  of  water  sud- 
denly released  down  the  Otay  Valley  when  the 
dam  broke  devastated  a  strip  of  rich  fanning 
land  about  two  miles  wide  and  fifteen  miles 
long.  It  is  estimated  that  forty  lives  were  lost 
and  $1,000,000  worth  of  property  damaged. 
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Cross-Section  of  lower  Otay  Dam 
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DIMENSIONS  AND  DETAILS  OP  CONSTRUCTION    OF  LOWER  OTAY  DAM  WHICH  FAILED 


land.  The  exact  amount  of  damages  has  not 
yet  been  decided,  but  it  is  reported  that  the 
council  upheld  the  principle  that  Mcllwee  & 
Sons  were  entitled  to  full  damages,  including 
profits,  just  as  if  they  had  been  allowed  to 
complete  the  contract. 

After  Foley  Bros.,  Welch  &  Stewart  secured 
the  contract  for  boring  the  five-mile  tunnel  at 
Rogers  Pass,  they  sublet  the  contract  for  the 
pioneer  and  center  headings  to  Mcllwee  & 
Sons,  offering  as  a  special  inducement  for 
rapid  work  a  bonus  of  $1,000  a  foot  for  every 
foot  over  a  stipulated  advance  to  be  made  each 
month.  Mcllwee  &  Sons  began  work  and  made 
such  rapid  progress  that  at  the  end  of  three 
months  they  had  a  claim  for  bonus  amount- 
ing to  over  $200,000.  Difficulties  then  arose 
between  the  engineers  on  the  work  and  Mc- 
llwee &  Sons  were  ordered  to  stop  work  and 
vacate  the  contract  for  alleged  refusal  to  obey 
the  orders  of  Foley  Brothers'  engineers. 
After  a  period  of  six  weeks  permission  was 
given  to  Mcllwee  &  Sons  to  resume  work, 
but  instead  they  quit  work  entirely  and 
brought  suit  for  $500,000  for  breach  of  con- 
tract. This  amount  was  later  increased  to 
$800,000. 

Will  Construct  Double-Track  Sys- 
tem in  Cincinnati  Loop 

The  Cincinnati  Rapid  Transit  Commission, 
at  a  meeting  held  Jan.  22,  decided  to  con- 
struct a  double-track  system  for  the  proposed 
loop  of  the  rapid  transit  and  interurban  rail- 
way project  of  that  city. 

Interurbaiis  will  be  permitted  to  enter  the 
loop  and  bring  their  cars  to  the  heart  of  the 
city.  Freight  cars  will  also  be  moved  over 
the  loop.  All  passenger  cars  operated  over 
the  loop  will  be  required  to  be  of  metal  con- 
struction. 


The  lower  Otay  rock-fill  dam  was  of  unique 
type,  containing  a  thin  core  wall  of  concrete  2 
ft.  thick,  in  the  center  of  which  was  embedded 
a  %-in.  steel  plate.  It  was  the  first  of  its 
kind  ever  constructed.  Work  started  in  1887 
and  was  completed  in  1897,  for  the  Southern 
California  Mountain  Water  Company.  The 
reservoir  supplies  water  to  San  Diego  and 
Coronado,  and  had  been  taken  over  by  the  city 
of  San  Diego.  While  this  source  of  supply  is 
cut  off,  the  cities  are  being  served  by  the  Cuya- 
maca  water  system,  whose  lines  connect  vdth 
the  city  mains. 

The  dam  was  built  on  bed-rock  foundation  of 
seamy  porphyry.  The  dimensions  are  shown 
in  the  accompanying  drawing  from  the 
Transactions  of  the  American  Society  of  Civil 
Engineers,  Vol.  75,  page  30,  in  a  paper  by  M. 
M.  O'Shaughnessy  on  "Construction  of  the  Mo- 
rena  Rock-Fill  Dam,  San  Diego,  Cal."  The  base 
of  rubble  masonry  about  28  ft.  high  and  160  ft. 
long,  was  originally  constructed  with  the  inten- 
tion of  making  a  solid  masonry  dam  through- 
out. The  cost,  however,  appeared  excessive 
to  the  owners  who  changed  to  a  rock-fill  type 
with  the  steel  plate  and  concrete  core  wall. 
The  top  of  the  dam  is  about  600  ft.  long,  the 
total  height  being  150  ft.  At  previous  stages 
in  its  history,  when  the  water  rose  to  high 
levels,  the  resulting  saturation  of  the  soft  ma- 
terials, mixed  with  the  rock  from  nearby 
quarries  used  for  the  fill,  caused  a  sliqrht  set- 
tlement of  the  upstream  side.  There  has 
always  been  a  slight  leakage,  varying  with  the 
head  of  water  on  the  dam.  The  area  of  the 
watershed  is  only  about  100  sq.  miles,  and 
usually  the  precipitation  is  light. 

The  steel  plate  in  the  core  was  riveted  to  a 
heavy  6-in.  T,  anchored  to  the  ton  of  the 
masonry  foundation  by  1-in.  Ijolts.  The  lower 
sections  were  5  ft.  wide  and  17  ft.  6  in.  long, 
the  three  bottom  courses  being  0.33  in.  thick. 


192 


ENGINEERING    RECORD 


Vol.  73,  No.  6 


From  28  to  50  ft.  in  height  the  thickness  was 
hi  in.  and  above  50  ft.  the  plates  were  8  ft. 
wide  and  20  ft.  long,  decreasing  in  thickness 
toward  the  top.  After  riveting,  the  plates 
were  caulked  on  the  upstream  side  and  coated 
with  hot  asphalt,  covered  with  burlap  while 
still  hot,  and  then  encased  by  the  12-in.  con- 
crete layer  on  each  side.  The  wooden  forms 
used  were  not  removed,  so  that  the  rock  fill 
could  settle  independently  of  the  core  wall. 
When  completed  the  top  of  the  wall  was  in  very 
irregular  alignment.  Further  details  of  the 
construction  will  be  found  in  the  Engineering 
Record  of  Sept.  28,  1895,  page  310,  and  June 
27,  1896,  page  64. 

The  spillway  was  a  few  hundred  feet  from 
the  east  end  of  the  dam  and  had  a  channel  30 
ft.  wide  with  a  maximum  depth  of  30  ft.,  be- 
ing 10  ft.  below  the  crest.  No  outlets  or  pipes 
were  built  through  or  under  the  dam  proper, 
but  an  outlet  tunnel  was  built  about  1000  ft. 
west  of  the  dam  through  a  narrow  part  of  the 
enclosing  ridge.  The  failure  is,  therefore,  not 
due  to  seepage. 

The  following  rainfall  data  has  been  re- 
ceived from  the  U.  S.  Weather  Bureau's  Wash- 
ington office: 

Rain  set  in  over  southern  California  on  the 
night  of  Jan.  26.  On  the  morning  of  Jan.  27 
the  following-named  amounts  were  reported: 
San  Luis  Obispo,  1.46  in.;  Los  Angeles,  0.96 
in.;  San  Diego,  1.04  in.  On  the  evening  of  Jan. 
27  the  amounts  were:  San  Luis  Obispo,  2.08 
in.;  Los  Angeles,  1.62  in. 

Communication  by  telegraph  with  San 
Diego  was  lost  during  Jan.  27  and  was  not 
restored  until  Jan.  31.  It  is  clear,  however, 
that  the  rain  ended  on  Jan.  27;  that  the  total 
fall  of  the  storm  was  probably  not  greatly  in 
excess  of  2.50  in.,  since  the  amount  recorded  at 
Los  Angeles  was  but  2.58  in. 

700-Ft.   Bridge   in   Arizona   Left 
High  and  Dry  by  Floods 

Further  details  in  regard  to  the  flood  of 
Jan.  22  in  Arizona  indicate  that  the  damages 
to  the  State  road  system  were,  as  was  indicated 
in  the  first  reports  published  in  these  columns 
last  week  comparatively  slight.  The  700-ft. 
concrete  bridge  over  the  Gila  River  at  Florence 
was  left  high  and  dry,  the  river  having  cut  a 
new  channel  for  itself.  Works  of  the  U.  S. 
Reclammation  Service  were  damaged  to  the 
extent  of  from  $50,000  to  $75,000. 

In  the  Indian  Reservation  approximately  10,- 
000  acre^  of  land,  of  which  about  three-fourths 


completed  in  1910,  was  left  high  and  dry  by 
the  river,  which  cut  a  new  channel  900  ft. 
wide  through  the  south  approach.  While  the 
damage  has  not  yet  been  investigated  by  the 
state  engineering  department,  it  is  believed 
from  reports  received  that  it  may  be  necessary 
to  extend  the  bridge  for  that  distance  in  order 
to  restore  the  crossing.     Meanwhile  travelers 


RIVER  REACHED   HIGHEST   LEVEL  RECORDED   SINCE 
1891    AT    RAILROAD    BRIDGE    AT    YUMA 

are  being  ferried  across  the  river  in  boats. 
The  state  highway  bridge  over  the  Gila  at 
Wellton,  completed  last  year,  was  not  damaged 
by  the  flood,  save  in  the  washing  out  of  the 
north  approach,  which  had  not  been  completed. 

Bridges  on  the  Roosevelt  highway  were 
washed  out,  and  it  is  estimated  that  4^  miles 
of  the  road  will  have  to  re-surfaced.  It  will 
be  months  before  the  highway  can  be  opened 
for  travel,  except  for  light  wagons,  according 
to  the  report  of  Reclamation  Service  engineers. 

During  the  floods,  the  overflow  at  the  Roose- 
velt dam  mounted  to  over  11  ft.  of  water  over 
each  of  the  200-ft.  spillways.  Although  5  ft. 
over  the  spillways  was  the  largest  amount 
expected  when  the  dam  was  designed,  it  is  said 
that  no  effects  from  the  recent  heavy  pressure 
were  evident. 

Subsidiary  power  plants  in  the  Salt  River 
Valley  were  forced  to  suspend  operations  dur- 
ing the  flood  owing  to  water  backing  up  into 
canals,  or  to  the  fact  that  several  canals  were 
emptied  in  order  to  carry  off  flood  waters. 


Indiana  Public  Service  Commission 
Fixes  Rates  for  Hydrant  Service 

The  Indiana  Public  Service  Company  of 
Aurora,  Ind.,  has  been  ordered  by  the  public 
service  commission  of  that  state  to  charge  the 
following  rates  for  private  fire  protection 
service  from  its  water  plant.  Maintaining 
pressure  for  private  fire  sprinkling  systems, 
connection  6  in.  or  over,  $50  per  annum;  4  in. 


FLOOD    WATERS    COVERED    10,000    ACRES    OP    LAND  IN    THE    INDIAN    RESERVAIiON 


was  in  cultivation,  was  flooded,  and  the  South- 
em  Pacific  main  line,  which  crosses  the  tract, 
was  washed  out  in  several  places.  In  the  Yuma 
Valley  about  3000  acres  of  land  were  flooded, 
and  the  damage  to  the  Reclamation  Service 
works  is  probably  between  $50,000  and  $75,- 
000.  The  Southern  Pacific,  city  of  Yuma,  and 
farmers'  damage  were  each  of  greater  amount. 
Reconstruction  of  the  damaged  levee  and 
canals  is  being  pushed  rapidly  with  a  view  to 
having  the  minimum  interruption  to  water 
service.  The  total  damage  done  by  the  floods, 
according  to  conservative  estimates  amounted 
to  over  $1,500,000. 

The   state  highway  concrete  bridge   across 
the  Gila  River  at  Florence,  a  700-ft.  structure 


connections,  $45;  private  fire  hydrants  in- 
stalled and  maintained  by  the  individual,  2  in. 
hose  connection,  $18  per  year  per  hydrant; 
private  fire  hydrants  installed  and  maintained 
by  the  individual,  2%  in.  hose  connection,  $20 
per  hydrant. 

Water  System  at  Anchorage 

The  Alaskan  Engineering  Commission  has 
completed  the  new  water  system  at  Anchorage, 
Alaska,  and  turned  the  water  into  the  mains 
on  Jan.  19,  thereby  ending  a  water  shortage 
which  began  last  November  when  freezing 
weather  set  in.  Anchorage  is  the  base  of  sup- 
plies for  the  government  railroad  now  under 
construction. 


Water    Power    Development 
Three  Times  as  Fast  as  Steam 

Secretary  of  Agriculture  States  That  Eighteen 

Corporations  Control  More  Than  One-Half 

of  Water  Power  in  Public  Service 

In  a  special  report  submitted  to  the  Senate, 
Jan.  20,  by  the  Secretary  of  Agriculture  it  is 
stated  that  eighteen  corporations  control  more 
than  one-half  of  the  total  water  power  used 
in  public  service  operations  in  this  country. 
Eighty  per  cent  of  the  total  installed  power  in 
1912  was  steam  power,  but  since  then  the  per 
cent  of  increase  in  water  power  development 
has  been  three  times  as  great  as  in  steam 
power.  The  power  developments  which  utilize 
national  forest  lands  have  42  per  cent  of  the 
total  developed  power  of  the  Western  states. 

Tendency  Towards  Association  of  Interests 

In  his  report.  Secretary  of  Agriculture 
Houston  presents,  in  far  greater  detail  than 
has  ever  been  attempted  before,  an  exhaustive 
analysis  of  the  general  power  situation,  which 
shows  that  eighteen  corporations  control  more 
than  one-half  of  the  total  water  power  used  in 
public-service  operations  in  the  United  States, 
while  six  corporations  control  more  than  one- 
quarter.  The  data  show,  it  is  stated,  a  marked 
tendency  toward  association  or  community  of 
interests,  particularly  between  the  principal 
holding  companies. 

Of  all  the  primary  power  employed  in  the 
electrical  industries  and  in  manufactures  in 
1902,  11.2  per  cent  was  installed  in  commercial 
central  stations.  The  proportion  had  risen  to 
23.8  per  cent  in  1912,  more  than  doubling  in 
ten  years.  The  movement  toward  concentra- 
tion is  found  in  all  sections  of  the  country. 
From  1902  to  1912,  the  rate  of  concentration 
was  highest  in  the  South  Atlantic  states, 
which  had  three  times  as  great  a  proportion  of 
primary  power  in  commercial  stations  in  1912 
as  in  1902.  The  extent  of  concentration  was 
greatest  in  the  Western  states.  Fifty  per 
cent  of  all  primary  power  of  all  kinds  in  the 
Mountain  states  in  1912  was  owned  by  pub- 
lic-service corporations;  54  per  cent  in  the 
Pacific  states.  In  California  the  proportion 
was  three-fourths.  To-day  public-service 
corporations  own  90  per  cent  of  all  the  primary 
power  in  these  two  groups  of  states. 

Water  Power  Resources  of  Country 

Revised  figures  of  the  potential  water-power 
■  resources  of  the  country  place  them,  the  re- 
port states,  at  a  minimum  of  27,943,000  hp. 
and  a  maximum  of  53,905,000  hp.,  the  mini- 
mum representing  the  amount  of  power  that 
could  be  developed  from  the  use  of  the  aver- 
age annual  minimum  stream  flow  for  the  low- 
est two  consecutive  seven-day  periods  of  each 
year,  while  the  maximum  represents  the 
amount  that  could  be  developed  from  the  use 
of  the  average  maximum  continuous  stream 
flow  available  for  six  months  during  the  year. 
The  national  forests  are  stated  to  contain 
30.4  per  cent  of  this  minimum  and  31.3  per 
cent  of  the  maximum,  while  over  72  per  cent 
of  the  country's  total  is  found  in  the  Mountain 
and  Pacific  states,  and  42  per  cent  in  the 
three  Pacific  Coast  states.  National  forest 
water  power  amounts  to  42  per  cent  of  the 
minimum  and  43  per  cent  of  the  maximum 
estimated  power  resources  of  the  Western 
states. 

While  80  per  cent  of  the  total  installed 
power  from  all  sources  in  ■  1912  was  steam 
power,  and  while  nearly  three-fourths  of  the 
total  primary  power  installed  in  commercial 
and  municipal  central  stations,  and  in  street 
and  electric  railway  plants  was  steam  power, 
the  preponderance  of  steam  power  is  found, 
according  to  the  figures  given,  in  the  Eastern 
states;  and  the  per  cent  of  increase  in  water- 
power  development  for  public  service  use,  in 
the  three  years  since  1912,  has  been  three 
times  as  great  as  in  steam  power.  Primary 
power  installation  from  all  sources  and  for  all 
uses  increased,  in  the  eleven  Western  states, 
240  per  cent  from  1902  to  1912,  or  more  than 
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two  and  one-half  times  as  rapidly  as  in  the 
remainder  of  the  United  States.  This  includes 
primary  power  used  directly  in  manufactures, 
94  per  cent  of  which  is  found  in  the  Central 
and  Eastern  states. 

Primary  electric  power  increased  in  the 
Western  states  between  1902  and  1912,  440 
per  cent,  as  against  226  per  cent  in  the  re- 
mainder of  the  country,  while  the  development 
per  capita  in  the  Western  states  in  1912  was 
two  and  one-half  times  as  great  as  in  the  re- 
mainder of  the  United  States.  In  installed 
water  power  per  capita  the  Western  states 
had  more  than  four  times  as  much  in  1912 
as  the  remainder  of  the  United  States.  There 
is  at  the  present  time  a  considerable  over-de- 
velopment in  nearly  all  the  power  centers  of 
the  Western  states,  California,  Oregon,  and 
Washington  in  particular  showing  installa- 
tions far  in  excess  of  maximum  demands. 

Private  power  interests  reported  in  1912  a 
total  investment,  as  represented  by  the  item 
"Cost  of  Construction,"  of  over  $2,000,000,000, 
equivalent  to  $21.97  per  capita,  and  to  an 
average  of  $301  per  horsepower  of  primary 
installation.  Municipal  stations  reported  an 
aggregate  cost  of  $77,000,000  and  a  cost  per 
horsepower  installed  of  $138,  or  considerably 
less  than  one-half  of  the  reported  cost  of  com- 


mercial stations.  This  apparent  discrepancy 
in  favor  of  publicly-owned  enterprises  is  ex- 
plained as  probably  due  in  main  to  financial 
statements  by  the  commercial  stations  in  which 
"cost  of  construction,  equipment,  and  real 
estate"  represented  not  actual  outlays,  but 
the  amount  which  will  make  assets  balance 
liabilities.  "In  the  majority  of  cases,"  says 
the  report,  "it  would  be  more  nearly  correct 
to  call  this  item  'assumed  present  value  of 
properties,'  than  to  call  it  'investment  in'  or 
'cost  of  such  properties." 

The  power  developments  which  utilize  Na- 
tion forest  lands  have  42  per  cent  of  the  total 
developed  power  of  the  Western  states,  30 
per  cent  through  occupancy  with  some  part 
of  the  immediate  generating  plant  and  12  per 
cent  through  storage  reservoirs.  An  ad- 
ditional 14  per  cent  either  occupies  public  lands 
outside  the  forests  or  depends  directly  upon 
storage  reservoirs  upon  such  lands,  making  56 
per  cent  of  the  total  developed  water  power 
of  the  Western  states  dependent  upon  the  use 
of  public  lands,  taking  place  under  existing 
la"ws.  Plants  either  now  under  construction 
or  for  which  final  permits  have  been '  taken 
out  will  provide  a  further  increase  equivalent 
to  20  per  cent  of  the  total  present  Western 
water  power  development. 


Engineers  Organize  Prepar- 
edness Lectures  Under 
Army  Supervision 

Captains  in   Corps  of  Engineers   to  Instruct 
Technical  Men  Preparatory  to  Organiza- 
tion of  Training  Camp  at  Plattsburg 
Next  Summer 

With  the  cooperation  of  Maj.-Gen.  Leonard 
Wood,  U.  S.  Army,  a  voluntary  committee  of 
representatives  of  the  four  national  engineer- 
ing societies  have  organized  a  series  of  seven 
military  lectures  to  beg^n  this  month  in  the 
auditorium  of  the  Engineering  Societies  Build- 
ing, 29  West  Thirty-ninth  Street,  New  York 
City.  These  lectures  are  intended  to  serve 
as  a  preliminary  to  field  instruction  at  an  engi- 
neering camps  to  be  held  at  Plattsburg,  N.  Y., 
next  summer.  The  speakers  are  all  captains 
in  the  U.  S.  Army  Engineer  Corps.  The  sched- 
ule of  dates  and  subjects  follows: 

Feb.  14 — Subject:  Organization  and  duties 
of  engineers  in  war,  and  what  engineers  in 
civil  life  will  be  called  upon  to  do  in  the 
defense  of  the  United  States.  Speaker,  Capt. 
Thomas  M.  Robins,  Corps  of  Engineers. 


Recent  Floods  in  California  Damage  Streets  and  Tear  Up  Valuable  Lands  in.  Pomona 


SAN  ANTONIO  WASH  BREAKS  BANKS  NEAR     CLAREMONT     AND     TEARS     UP 
ORANGE    GROVES    IN    THE    VICINITY    OF    POMONA 


CITY    RECREATION     PARK     AT     POMONA    SUFFERS    SEVERELY   FROM    FLOOD 
WATERS,  WHICH  MAKE  NEW  COURSES  THROUGH  IT 


NEW  ASPHALT  STREET  AT  POMONA  UNDERMINED  FOR  AT  LEAST  A  HALF  MILE,  DAMAGING  PAVEMENT  TO  A  VALUE  OF  $15,000 
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Feb.  21 — Subject:  The  service  of  recon- 
naissance, including  surveying,  mapping  and 
sketching,  photography  and  map  production. 
Speaker,  Capt  Kichard  T.  Coiner,  Corps  of 
Engfineers. 

Feb.  28 — Subject:  Field  fortifications,  sieges 
and  demolitions.  Speaker,  Capt.  Thomas  M. 
Robins,  Corps  of  Engineers. 

March  6— Subject:  Seacoast  defenses  and 
battle  field  illuminations.  Speaker,  Capt.  Ed- 
ward D.  Ardery,  Corps  of  Engineers. 

March  13 — Subject:  The  construction,  main- 
tenance and  repair  of  roads,  bridges  and  fer- 
ries; the  selection  and  preparation  of  fords. 
Speaker,  Capt.  Thomas  M.  Robins,  Corps  of 
Engineers. 

March  20 — Subject:  The  selection,  laying  out 
and  preparation  of  camps  and  cantonments; 
the  service  of  general  construction,  and  the 
special  services,  including  all  public  work  of 
an  engineering  nature  which  may  be  required 
in  a  territory  under  military  control.  Speaker, 
Capt.  Richard  T.  Coiner,  Corps  of  Engineers. 

March  27 — Subject:  The  construction,  main- 
tenance and  operation  of  railways  under  mili- 
tary control,  and  the  construction  and  opera- 
tion of  armored  trains.  Speaker,  Capt. 
Thomas  M.  Robins,  Corps  of  Engineers. 

The  organization  committee  in  charge  of  this 
movement  is  composed  of  the  following:  J. 
Waldo  Smith,  chairman ;  Gano  Dunn,  chair- 
man. Engineering  Foundation;  E.  L.  Corthell, 
president,  and  Charles  Warren  Hunt,  secre- 
tary, American  Society  of  Civil  Engineers;  W. 
L.  Saunders,  president,  and  Bradley  Stoughton, 
secretary,  American  Institute  of  Mining  En- 
gineers; D.  S.  Jacobus,  president,  and  Calvin 
W.  Rice,  secretary,  American  Society  of  Me- 
chanical Engineers;  J.  J.  Carty,  president,  and 
F.  L.  Hutchinson,  secretary,  American  Insti- 
tute of  Electrical  Engineers;  Charles  F.  Rand, 
president,  United  Engineering  Society.  Other 
members  of  the  committee  are  Richard  S.  Buck, 
J.  Parke  Channing,  Alfred  Craven,  Thomas 
Crimmins,  George  Gibbs,  Alexander  C. 
Humphreys,  John  W.  Lieb,  William  Barclay 
Parsons,  George  H.  Pegram,  Robert  Ridgway, 
Merritt  H.  Smith,  W.  H.  Wiley. 

J.  S.  Langthorn,  secretary  of  the  committee, 
250  West  Fifty-fourth  Street,  New  York  City 
(telephone  Circle  1676),  will  receive  enroll- 
ments for  the  lectures. 

The  committee,  in  charge  of  the  military  lec- 
tures, is  a  purely  voluntary  organization  and 
has  no  connection  vdth  the  national  societies' 
committee  on  the  drafting  of  a  bill  for  a  pro- 
posed engineer  officers'  reserve  corps.  The  lat- 
ter body  is  headed  by  William  Barclay  Par- 
sons and  its  other  members  are  Henry  S. 
Drinker,  B.  J.  Arnold,  W.  H.  Wiley  and  R.  D. 
Mershon.  

Patent  OflSce  Rules  Revised 

The  revised  general  rules  of  practice  before 
the  U.  S.  Patent  Office  were  approved  by  Sec- 
retary of  the  Interior  Lane  Dec.  22,  and  became 
effective  Jan.  1.  The  revisions  were  made  by 
a  committee  of  which  R.  F.  Whitehead,  assist- 
ant commissioner  of  patents  was  chairman  and 
Walter  F.  Rogers,  former  president  of  the 
Patent  Bar  Association  was  a  member.  The 
results  of  the  committee's  work  were  submitted 
to  patents  experts  and  attorneys  throughout 
the  country  with  the  request  that  they  give  the 
Patent  Office  the  benefit  of  their  suggestions  in 
respect  to  the  proposed  changes.  Hundreds  of 
suggestions  were  made,  and  many  of  them  were 
incorporated  in  the  new  rules. 

Record  Sized  Turbines  Being  Con- 
sidered for  New  York  Subways 

Both  the  General  Electric  Company  and  the 
Westinghouse  Electric  &  Manufacturing  Com- 
pany handed  in  bids  and  specifications  on 
Wednesday  of  last  week  to  Henry  G.  Stott  of 
the  Interborough  Rapid  Transit  Company  of 
New  York  City  for  two  60,000  kw.  steam-tur- 
bine units.  Each  unit  will  be  made  up  of 
three  separate  electric  generators  driven  by 
one  high-pressure  and  two  low-pressure  tur- 
bines, the  latter  being  connected  in  multiple. 


State  Commissions  Present  Their  Views  on 
Federal  Valuation  of  Railroads 

Oppose    Finding    of    Ultimate    Value — Argue    for    Original    Cost    and 
Declare   Reproduction   Cost  Discredited — Ridicule   Railroads'   Intangibles 

Disagreement  with  the  railroads  was  the  common  ground  on  which  the  various 
state  public  service  commissions  met  at  the  valuation  conference  in  Washington  last 
week,  called  by  the  Interstate  Commerce  Commission  to  give  the  state  commissions  an 
opportunity  to  present  their  views  on  such  fundamental  questions  as  have  arisen  to 
date  in  the  federal  valuation  of  the  carriers.  The  conference  lasted  two  and  one-half 
days,  beginning  Wednesday,  Jan.  26.  The  discussion  was  based  on  the  brief  filed  recently 
by  the  National  Association  of  Railway  Commissioners,  those  of  four  state  commis- 
sions, California,  Oregon,  Kansas  and  Minnesota,  and  the  answering  brief  of  the  carriers. 
. Except  for  two  hours  on  the  second  day,  when 


These  will  be  the  largest  steam  turbines  in  the 
world,  the  next  largest  having  been  ordered 
from  the  General  Electric  Company  recently  by 
the  Detroit  Edison  Company,  and  rated  at  50,- 
000  kva.  No  decision  has  been  reached  as  yet 
on  the  choice  of  turbines,  the  Interborough 
Rapid  Transit  Company  being  undecided  on 
single  60,000-kw.  units  or  the  equivalent  in 
30,000-kw.  turbines. 

Heaviest    Snow    in  Thirty  Years 
Descends  on  Cascade  Mountains 

The  heaviest  snow  in  thirty  years  was  fall- 
ing in  the  Cascade  Mountains  Feb.  2.  Sev- 
eral buildings  in  Everett  and  Seattle,  Wash., 
collapsed  under  the  abnormal  weight.  Street 
railways  and  railroads  were  unable  to  cope 
with  the  storm  and  their  services  were  badly 
crippled.  The  transcontinental  lines  aban- 
doned the  fight  in  the  Cascades,  where  the 
snow  was  19  ft.  deep  in  places. 

Three  feet  of  snow  fell  within  twenty-four 
hours  in  the  blizzard  that  was  at  its  height, 
Feb.  2,  in  Seattle  and  the  Puget  Sound  Dis- 
trict. Street  railway  and  interurban  service 
was  paralyzed.  All  transcontinental  lines  had 
to  give  up  the  attempt  to  keep  their  lines 
open.  Telegraphic  communications  were  main- 
tained under  the  greatest  difficulties.  St.  James 
Cathedral  in  Seattle  sustained  damages  to  the 
extent  of  $150,000. 


Montana      Municipal      Engineers 
Hold  Annual  Meeting 

The  Montana  Institute  of  Municipal  Engi- 
neers held  its  fourth  annual  meeting  at  Bill- 
ings, Mont.,  Jan.  17,  18  and  19.  Two  and  a 
half  days  were  given  to  the  reading  of  papers 
on  street  paving,  improvement  district  laws, 
roads,  water  softening  and  purification,  and 
sewage  disposal  and  treatment.  The  afternoon 
of  the  third  day  was  devoted  to  an  inspection 
trip  to  the  new  filter  plant  at  Billings. 

The  officers  of  the  Institute  elected  for  1916 
are  as  follows:  President,  Carl  C.  Widener, 
Bozeman;  vice-president,  C.  W.  Helmick, 
Helena;  secretary-treasurer,  John  N.  Edy, 
Billings;  directors,  M.  L.  Morris,  and  F.  C. 
Snow. 

Pennsylvania  Proposes  to  Enlarge 
Baltimore  Tunnel 

A  plan  has  been  filed  by  the  Pennsylvania 
Railroad  with  the  city  of  Baltimore  for  the 
enlargement  of  the  railroad's  tunnel  between 
the  Union  and  Fulton  stations  in  that  city. 
No  additional  trackage  is  contemplated,  but 
increased  clearance  for  the  existing  tracks, 
together  with  better  ventilation,  is  sought. 

Seward  Water  System  Sold 

The  water  system  at  Seward,  Alaska,  was 
recently  sold  to  Eastern  capitalists,  it  is  re- 
ported, for  the  sum  of  $200,000.  The  system 
was  built  by  a  Baltimore  company  at  a  cost 
of  $75,000.  Several  water  rights  near  Seward 
at  a  200-ft.  elevation  above  the  town  are  in- 
cluded in  the  properties. 


the  carriers,  through  their  four  counsel.  Pierce 
Butler,  George  S.  Patterson,  W.  G.  Brantley 
and  Sanford  Robinson,  replied  briefly  to  some 
of  the  states'  arguments,  the  states  had  the 
floor  throughout  the  conference.  The  spokes- 
men for  the  states  were  Max  Thelen  of  Cali- 
fornia, A.  E.  Helm  of  Kansas,  E.  C.  Niles  of 
New  Hampshire,  C.  B.  Aitchison  of  Oregon, 
W.  A.  Shaw  of  Illinois,  J.  L.  Bristow  of  Kan- 
sas and  C.  E.  Elmquist  of  Minnesota. 

States'  Main  Contentions 

As  summarized  by  Mr.  Thelen  at  the  close 
of  the  conference,  the  main  contentions  of  the 
states  were:  (1)  That  the  Valuation  Act  does 
not  require  an  ultimate  finding  of  value,  but 
merely  classified  statements  of  the  evidences 
of  value;  (2)  that  original  cost  to  date  must 
be  found,  estimates  being  made  where  exact 
figures  are  not  available;  (3)  that  reproduc- 
tion" cost  new  must  be  found  on  a  rational 
basis  (the  states  disagreeing  with  each  other 
as  to  the  rational  basis,  but  agreeing  that  the 
carriers'  basis  is  irrational)  ;  (4)  that  ac- 
crued depreciation  must  show  in  reproduction 
cost  less  depreciation;  (5)  that  the  reproduc- 
tion cost  of  land  cannot  exceed  the  normal  mar- 
ket value,  and  (6)  that  intangibles  should  be 
discussed  further  when  the  carriers  have 
stated  how  they  shall  be  valued.  Among  the 
other  theories  contributed  by  various  of  the 
other  commissioners,  but  not  subscribed  to 
unanimously,  may  be  mentioned  the  Minnesota 
theory  of  instantaneous  reproduction,  the 
Kansas  contention  that  the  railroads  do  not 
own  their  land,  and  the  Oregon  view  that 
each  appropriation  from  earnings  for  additions 
and  betterments  shall  be  allocated  to  the  bits 
of  work  it  covered — "where  feasible." 

Where  Shall  the  Valuation  Stop? 

Three  topics  were  discussed  by  Mr.  Thelen 
at  the  opening  of  the  conference.  The  first 
was  the  interpretation  of  the  requirements  of 
the  Valuation  Act.  He  objected  vigorously  to 
the  railroad  view  that  the  Interstate  Commerce 
Commission  must  find  the  ultimate  value  of 
the  property.  He  held  that  the  framers  of  the 
act  had  not  sought  to  have  the  report  show 
more  than  the  elements  or  evidences  of  value, 
that  value  depended  upon  the  purpose  for 
which  it  was  to  be  used,  that  value  for  rate- 
making  purposes  depended  on  much  that  no 
inventory  could  show,  such  as  the  value  of 
the  service,  past  earnings  and  many  other  ele- 
ments, and  that  with  no  rate  before  it  and  no 
standard,  which  the  Supreme  Court  must  set, 
to  measure  the  relative  weights  of  even  the 
known  evidences  of  value,  no  value  could  be 
found. 

Aids,  gifts,  grants  and  donations,  the  sec- 
ond subject  assigned  to  Mr.  Thelen,  were  dis- 
cussed very  briefly.  His  main  contention  was 
that  all  of  the  facts  obtainable  should  be  as- 
certained. 

His  third  topic  was  intangibles.  He  held 
that  the  claims  of  the  railroads  to  date  under 
this  head  were  wild  and  absurd,  and  thought, 
also,  that  the  carriers  would  probably  produce 
more  as  time  passed.  He  asserted  that  they 
did  not  agree  among  themselves  as  to  the 
definitions  of  the.se  elements,  and  pointed  out 
that  they  had  not  suggested  how  they  were  to 
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be  determined.  He  thought,  consequently,  that 
full  discussion  of  them  should  be  deferred  until 
a  later  date.  He  took  occasion  to  point  out, 
however,  that  most  of  the  decisions  cited  by 
the  carriers  at  previous  conferences  in  sup- 
port of  their  intangibles  were  in  other  than 
rate  cases.  He  asserted  that  unity  of  use,  and 
location  with  respect  to  both  operation  and 
traffic,  had  been  rejected  by  the  courts,  and 
that  franchise  value  had  been  rejected  except 
in  the  Willcox  case.  Speaking  for  California 
alone,  he  approved  a  restricted  allowance  for 
going  value,  taking  into  account  the  value  of 
the  service,  allowing  only  a  reasonable  develop- 
ment period,  and  demanding  reasonable  judg- 
ment during  the  period. 

Original  and  Reproduction  Cost 

Original  cost  to  date  and  reproduction  cost 
were  the  subjects  assigned  to  Judge  Helm.  He 
prefaced  his  remarks,  however,  by  an  endorse- 
ment of  Mr.  Thelen's  views  as  to  the  interpre- 
tation of  the  Valuation  Act.  He  also  gave 
voice  to  his  misgivings  as  to  the  ability  of  the 
state  commissions  to  compete  with  the  organi- 
zation of  the  carriers  in  the  valuation  work, 
which  organization  he  thought  was  unneces- 
sary and  undesirable.  These  remarks  were  in 
accord  with  the  Kansas  brief,  which  argued 
that  the  carriers  should  remain  silent  until 
the  presentation  of  a  tentative  valuation. 

Taking  up  the  question  of  original  cost. 
Judge  Helm  deplored  the  efforts  he  thought  the 
railroads  had  made  to  evade  and  conceal 
original  cost.  He  held  that  whatever  could  not 
be  found  exactly  by  the  records  should  be  es- 
timated. He  contended  that  reproduction  cost 
had  been  definitely  rejected  by  the  U.  S.  Su- 
preme Court  in  the  Minnesota  rate  case,  that 
capitalization  could  not  be  the  basis  of  value, 
and  that  original  cost,  therefore,  was  the  only 
thing  left,  and  all  that  should  be  considered. 
Like  some  of  his  confreres  he  thought  repro- 
duction cost  was  a  useless  figure,  which  would 
not  have  been  called  for  if  the  Valuation  Act 
had  been  passed  after  the  handing  down  of  the 
Minnesota  decision. 

Who  Owns  Railroad  Land? 

His  discussion  of  reproduction  cost  was  con- 
fined mainly  to  the  item  of  land,  in  which  he 
set  forth  the  theory  he  had  promulgated  at 
the  Philadelphia  conference  last  November, 
that  the  railroad  does  not  own  its  land,  and 
that,  whether  the  land  was  donated,  acquired 
by  condemnation  or  bought  in  fee  simple,  it 
must  revert  to  the  original  owner  if  abandoned 
for  railroad  purposes.  Commissioner  Harlan 
of  the  federal  board,  possibly  having  in  mind 
the  man  whose  attorney  told  him  he  could  not 
be  put  in  jail,  mentioned  the  fact  that  two  ter- 
minals had  been  abandoned  in  the  city  of 
Washington,  and  that  the  land  had  been  sold. 
This  did  not,  however,  cause  Judge  Helm  to 
recede  from  his  position  as  to  the  law. 

To  prove  that  the  state  commissions  are 
right  in  their  contention  that  accrued  depre- 
ciation must  be  taken  into  account  in  renro- 
duction  cost  less  depreciation,  Mr.  Niles 
quoted  from  numerous  decisions  of  the  state 
commissions  themselves.  There  appeared,  how- 
ever, to  be  much  division  of  opinion,  even  in 
the  decisions  cited.  In  fact,  as  Mr.  Brantley 
later  pointed  out,  seemingly  the  main  deduc- 
tion to  be  derived  was  that  the  question  of  de- 
preciation in  the  minds  of  courts  and  commis- 
sions is  in  a  chaotic  state. 

Expenditures  from   Earnings 

Mr.  Aitchison  argued  for  the  detailed  segre- 
gation of  all  expenditures  for  additions  and 
betterments  out  of  earnings  or  depreciation  re- 
serves, and  for  complete  allocation  of  all  de- 
tails to  the  different  states.  Director  Prouty 
asked  whether  the  Division  of  Valuation  must 
analyze  the  expenditure  on  each  item  of  plant, 
to  determine  which  parts  were  chargeable  to 
other  than  capital,  and  also  whether  it  was 
fair  to  credit  Oregon  with  the  full  amount  of 
an  expenditure  wholly  in  Oregon  made  from 
earnings  in  many  states.  Mr.  Aitchison 
thoueht  the  allocation  should  be  made  "where 
feasible." 


Mr.  Shaw  spoke  on  appreciation.  He 
thought  that  subsidence,  solidification  and 
adaptation  should  in  general  not  be  allowed. 

Senator  Bristow  spoke  briefly  on  the  ques- 
tion of  whether  or  not  the  federal  commission 
should  report  ultimate  value.  He  held  that  to 
report  this  would  be  unfair  to  the  framers  of 
the  Act,  who,  though  disagreeing  as  to  this 
ultimate  value,  had  agreed  to  the  desirability 
of  assembling  all  the  evidences  of  value. 

Mr.  Elmquist  elaborated  on  the  Minnesota 
theory  of  instantaneous  reproduction,  which 
takes  into  account"  only  the  so-called  eng^ineer- 
ing  reproduction  of  materials  and  labor,  ig- 
noring contingencies,  interest  and  the  like  on 
the  ground  that  there  is  no  actual  construction. 
This  theory  was  commented  on  in  the  Engi- 
neering Record  of  Jan.  8,  page  36. 

The  Railroads  Reply 

For  the  railroads  Mr.  Patterson  insisted 
that  they  were  in  agreement  with  the 
states  on  many  of  the  issues  raised.  He  held 
that  the  carriers  desired  the  recording  of  ex- 
penditures for  additions  and  betterments  made 
from  earnings,  surplus  or  depreciation  re- 
serves, and  that  they  had  never  opposed  the 
ascertaining  of  original  cost,  or  relying  within 
reason  upon  estimates.  The  carriers,  he  said, 
also  recognize  the  importance  of  attaching  the 
proper  weights  to  the  elements  of  value,  and 
think  this  can  await  the  completion  of  the  in- 
ventories. Disagreeing  with  the  Kansas  view 
that  they  should  remain  silent  until  a  tenta- 
tive valuation  has  been  presented  by  the  Inter- 
state Commerce  Commission,  he  held  that  co- 
operation was  imperative  to  prevent  the  dupli- 
cation of  large  amounts  of  work. 

Mr.  Robinson  commented  on  the  fact  that 
the  state  commissions  had  in  the  last  year 
changed  their  views  regarding  overhead  ex- 
penses in  reproduction  cost.  He  insisted  that 
the  Minnesota  rate  decision  did  not  condemn 
reproduction  cost,  but  only  that  particular 
presentation  of  it. 

Depreciation  Again 

Speaking  on  appreciation  and  depreciation, 
Mr.  Brantley  mentioned,  as  previously  stated, 
the  diversity  of  views  on  the  depreciation  ques- 
tion even  among  the  state  commissions  them- 
selves, as  revealed  by  the  decisions  read  from 
Mr.  Niles.  He  devoted  himself  mainly  to  the 
difficulty  of  applying  mortality  tables  or  any 
sort  of  theoretical  treatment  to  such  items  of 
plant  as  equipment,  the  annual  maintenance 
expense  of  which  completely  overshadows  any 
depreciation  reserve  based  on  the  original  cost 
and  probable  life.  He  pointed  out  that  the 
railroads  had  found  it  cheaper  to  rebuild  an 
old  car  into  a  new  type  than  to  build  new  the 
identical  new  type,  so  that  oftentimes  little  ra- 
mained  ultimately  of  the  old  car  except  the 
number.  He  cited  the  case  of  a  locomotive  which 
cost  $3,350  new,  and  when  retired  after  forty- 
seven  years  had  cost  $138,000  to  maintain.  In 
other  words,  the  annual  maintenance  charge 
had  averaged  about  $3,000,  as  against  a  theo- 
retical depreciation  reserve  of  $163.  Obso- 
lescence, he  asserted,  had  usually  been  the 
cause  of  the  ultimate  retirement  of  equipment, 
but  he  held  that  no  man  could  predict  con- 
tinued development  and  enlargement  that 
would  ever  render  present-day  equipment 
obsolete. 

Mr.  Butler  closed  the  railroad  argument  by 
disputing  Judge  Helm's  assertion  that  the 
same  restrictions  applied  to  railroad  land  held 
in  fee  simple  as  to  that  acquired  by  condemna- 
tion, and  by  challenging  the  states  to  show 
any  defect  in  the  methods  contended  for  by  the 
railroads  in  their  briefs  for  determining  the 
reproduction  cost  of  land. 

California  Theory  of  Land  Reproduction 
The  main  arguments  made  by  Mr.  Thelen  in 
summing  up  the  states'  case  were  stated  in 
the  second  paragraph.  In  addition  he  took 
up  Mr.  Butler's  challenge  regardmg  land.  He 
held  that  the  figures  of  recent  actual  costs  to 
which  the  railroads  invite  attention  include 
overhead,  severance  and  improvement  charges, 
together  with  an  added  item  for  continuity  and 


suitability  of  shape,  and  that  this  makes  the 
figure  practically  what  the  Supreme  Court  re- 
jected in  the  Minnesota  decision — far  above 
the  normal  market  value  which,  he  holds,  is 
definitely  established  by  this  decision  to  be  the 
maximum  allowable.  He  conceded  that  until 
fairly  recently  the  California  commission  had 
tried  to  determine  reproduction  cost  in  the 
railroad  manner,  but  that  it  had  at  last  per- 
ceived the  error  of  its  ways,  and  was  now  pro- 
ceeding according  to  its  new  definition  of 
reproduction  cost  quoted  in  the  Engineering 
Record  of  Jan.  15,  page  76 — the  blending  of 
value  of  land  with  cost  of  all  other  items. 


Papers  at  Meeting  of  Illinois 
Engineers  Run  Whole 
Gamut  of  Engineering 

Activated  Sludge,  Road  Oiling,  Rising  Chemical 

Costs,  Ethics  for  Engineers  in  Public 

OflBce,  Drainage  and  Erosion 

Claim  Attention 

A  multiplicity  of  papers  and  a  paucity  of 
discussion  for  lack  of  time  marked  the  joint 
meeting  of  the  Illinois  Society  of  Engineers 
and  Surveyors  and  the  Illinois  section  of  the 
American  Waterworks  Association,  held  at 
Urbana,  Jan.  25  to  28. 

Activated  sludge  elicited  one  of  the  most 
spirited  discussions.  The  favorable  cold 
weather  findings  at  Milwaukee,  as  announced 
by  T.  Chalkley  Hatton,  seem  to  indicate  that 
this  new  process  has  now  been  placed  on  a 
sound  basis. 

B.  H.  Piepmeier  of  the  Stete  Highway  De- 
partment rather  startled  the  more  conserva- 
tive engineers  by  his  prediction  that  state 
aid  for  oiling  1000  miles  of  road,  much  of 
which  has  no  metal  surfacing,  would  be  forth- 
coming this  season.  No  earth  road  is  oiled, 
however,  with  state  assistance  unless  it  has 
first  been  graded  and  rolled.  To  get  this  pre- 
liminary foundation  for  a  surfaced  road  was 
his  justification  for  the  state  paying  for  a 
dust  preventive. 

Waterworks  operators  were  astonished  and 
dismayed  at  the  recent  enormous  jump  in  cal- 
cium hypochlorite  quotations  from  2%  to  13 
cents  per  pound,  pictured  by  W.  F.  Monfort 
on  charts  with  curves  brought  up  to  the  day 
previous  to  the  meeting. 

That  soil  erosion  is  an  engineer's  problem 
and  one  demanding  early  action  was  forcibly 
portrayed  by  Benjamin  Brooks. 

Much  dissatisfaction  has  been  expressed  re- 
cently over  the  fact  that  many  engineers  hold- 
ing public  office  are  doing  an  undue  amount  of 
consulting  work.  A  committee  of  the  engi- 
neering society  will  look  into  the  ethics  of  the 
situation  and  the  fees  charged. 

Water  Purification 

Water  softening  in  Illinois  is  coming  more 
and  more  to  the  front,  and  four  of  the  dozen 
papers  scheduled  dealt  with  this  phase  of  water 
purification.  The  new  plant  at  Hinsdale,  a 
wealthy  suburb  of  Chicago,  was  described  and 
costs  given  by  C.  B.  Williams,  consulting  en- 
gineer. It  is  the  first  municipal  softening 
plant  in  the  state. 

F.  C.  Amsbary  announced  the  successful  use 
of  an  auxiliary  wash-water  grid  above  the 
sand  surface  in  the  iron  removal  filters  of  the 
Champaign  &  Urbana  Water  Company. 

W.  R.  Gelston  gave  results  of  a  year's  oper- 
ation of  the  new  Quincy  filters,  reporting 
them  according  to  the  New  England  Water- 
works Association  recommendations.  The 
lime  and  iron  process,  which  made  Quincy 
famous,  will  soon  replace  alum  as  a  coagulant 
to  keep  costs  within  reason. 

Water  supplies  on  lake  vessels  have  been 
examined  during  the  past  season  by  H.  P. 
Letton  of  the  U.  S.  Marine  Hospital,  Chicago. 
He  analyzed  1000  samples  from  74  passenger 
boats.  About  22  per  cent"  conformed  to  the 
standards  set  by  the  government  for  inter- 
state carriers.     So  far  only  stills  and  heating 
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apparatus  have  provided  a  safe  water.  Ex- 
periments on  ultra-violet  ray  outfits  are  under 
way. 

A  typhoid  outbreak  at  the  Old  Salem  Chau- 
tauqua was  described  by  H.  F.  Ferguson. 
The  bad-example  conditions  are  probably 
duplicated  elsewhere  and  engineers  were  re- 
minded that  it  is  their  duty  to  look  more  care- 
fully into  summer  resorts.  L.  A.  Fritze,  of 
Moline,  stated  that  4-oz.  bottles  of  hypochlorite 
with  instructions  as  to  use  were  furnished  on 
demand  to  residents  leaving  the  city  for  sum- 
mer resorts. 

Costs  of  producing  ilum  by  the  process 
used  at  Columbus,  Ohio,  were  given  in  a  letter 
from  George  A.  Johnson,  general  manager  of 
the  Hoover  Chemical  Company. 

F.  B.  Seeley  presented  data  on  the  flow  of 
water  through  submerged  short  pipes  having 
inlets  and  outlets  of  various  angles  of  diver- 
g^ence.  This  information  is  of  value  to  design- 
ers of  short  leng^ths  like  wall  thimbles,  intakes 
and  suction  pipes. 

Sewage  and  Its  Treatment 

A.  C.  Stanfield  described  the  new  sewage 
treatment  plant  at  Pana,  111.,  which  has  cast- 
iron  scalloped-edged  distributing  troughs  6  in. 
apart  over  the  trickling  filter. 

Lake  Forest  has  remodeled  a  fourteen-year- 
old  septic  tank  into  a  double-compartment 
tank  at  small  cost,  according  to  N.  N.  Camp- 
bell. 

Discussion  of  Mr.  Hatton's  paper  on  acti- 
vated sludge  and  that  of  Prof.  Bartow  and  F. 
Mohlman  on  the  same  subject  brought  out  the 
fact  that  over  treatment  may  reduce  the  sludge 
content  to  as  much  as  7  per  cent. 

W.  D.  Gerber  in  the  report  of  the  standing 
committee  on  sewerage  and  sewage  disposal 
detailed  the  financial  restrictions  of  the  spe- 
cial assessment  laws  as  applied  to  treatment 
works.  In  consequence,  there  is  too  little 
money  spent  for  plants  in  the  state.  His  re- 
port, with  recommendation  to  support  legis'a- 
tion  enabling  cities  to  get  suflScient  funds,  was 
referred  to  the  legislative  committee. 

Roads  and  Pavements 

"Street  Maintenance,"  a  paper  by  J.  E. 
Smith,  contained  a  deserving  plea  for  engi- 
neers to  lend  their  aid  to  educate  the  public 
in  the  engineering  of  street  maintenance,  a 
problem  being  far  out-shadowed,  he  held,  by 
the  call  for  the  extension  of  country  highways. 

The  committee  on  roads  and  pavements,  of 
which  B.  H.  Piepmeier  is  chairman,  reported 
that  thirty  counties  in  the  state  were  talking 
bond  issues  and  that  there  was  a  good  prospect 
of  votes  being  taken  in  at  least  eight  counties. 
A  state-wide  bond  issue  is  also  being  agitated. 
About  100  miles  of  roads  have  now  received 
state  aid.  Of  these  98  per  cent  are  of  brick 
or  concrete.  Concrete  with  unarmored  joints, 
25  to  33  ft.  apart,  is  becoming  popular  in 
small  villages.  Two-course  work  is  dying  out. 
Some  hydrated  lime  is  being  used,  but  many 
investigations  ought  still  to  be  made. 

A  description  of  the  behavior  of  concrete 
pavement  on  Neil  Street,  in  Champaign,  by  F. 
C.  Lohman,  gave  a  good  idea  of  what  will 
happen  when  things  like  frost,  too  rapid  mix- 
ing, too  much  water  and  clay  in  the  aggregate 
are  not  given  proper  attention. 

Society  Affairs 

The  newly  elected  officers  of  the  waterworks 
section  are  as  follows:  Chairman,  Paul  Han- 
sen; vice-chairman,  £.  MacDonald;  trustee, 
W.  E.  Lautz;  secretary,  Edward  Bartow,  Ur- 
bana. 

A  ope-day  fall  meeting  will  be  held  in  Mo- 
line, arrangements  to  be  perfected  with  the 
Iowa  section,  so  that  a  combined  evening  ses- 
sion may  be  held,  probably  in  Davenport. 

The  Illinois  Society  of  Engineers  is  the  new 
name  the  engineers  adopted.  A  committee  on 
structural  engineering  was  added  to  the  list 
of  standing  committees.  The  idea  is  to  form  a 
nucleus  for  a  section  for  the  structural  men. 
An  effort  may  be  made  to  bring  the  state 
drainage  association  and  a  contemplated  high- 
way association  into  the  society  as  sections. 


Appointment  of  a  representative  on  a  na- 
tional committee  to  draw  up  specifications  for 
laying  drain  tile,  suggested  by  the  American 
Society  for  Testing  Materials,  was  authorized. 

The  officers  elected  for  the  ensuing  year  are 
Paul  Hansen,  president;  W.  D.  Gerber,  vice- 
president;  A.  B.  McDaniels  and  J.  W.  Dap- 
pert,  trustees,  and  E.  E.  R.  Tratman,  secre- 
tary. 

Next  year's  meeting  will  be  held  in  Chi- 
cago, probably  in  the  rooms  of  the  Western 
Society  of  Engineers. 

Ask  Railroad  Commission  to  Value 
Spring  Valley  Properties 

A  valuation  of  Spring  Valley  Water  Com- 
pany's properties,  needed  by  the  city  of  San 
Francisco  for  storage  and  distribution  pur- 
poses in  connection  with  the  development  of 
the  Hetch  Hetchy  supply,  will  be  undertaken 
by  the  California  Railroad  Commission,  it  is 
reported,  under  authority  vested  in  the  com- 
mission by  a  recent  amendment  to  the  public 
utilities  act.  The  property  considered  neces- 
sary for  city  use  will  be  examined  by  the  com- 
mission, which  will  fix  the  valuation. 

News  of  Engineering  Societies 

The   New  England  Waterworks   Association 

will  hold  a  meeting  at  the  Hotel  Brunswick, 
Boston,  Feb.  9. 

The  Engineers'  Club  of  Atlantic  City,  which 
was  organized  recently,  will  be  located  tempo- 
rarily in  the  Guarantee  Trust  Building.  Willis 
Gale  is  secretary. 

The  North  Dakota  Society  of  Engineers  will 
hold  its  annual  convention  at  Grand  Forks 
Feb.  24  and  25.  E.  F.  Chandler  of  University, 
N.  D.,  is  secretary. 

The  Western  Society  of  Engineers  will  be 
addressed  Feb.  7  by  Richard  T.  Fox,  superin- 
tendent of  the  Chicago  Citizens'  Street  Clean- 
ing Bureau,  on  "Intensive  Street  Cleaning 
Methods." 

The  Arkansas  Engineering  Society  will  hold 
its  annual  convention  at  Helena  Feb.  22-23. 
W.  J.  Parks  of  Pine  Bluff,  the  secretary,  is 
planning  a  trip  through  the  "Sunk  Land"  dis- 
trict i'or  the  visitors. 

The  Boston  Society  of  Civil  Engineers,  in 
conjunction  with  the  American  Society  of 
Mechanical  Engineers  and  the  American  Insti- 
tute of  Electrical  Engineers,  will  hold  its  an- 
nual banquet  at  the  Boston  City  Club  Feb.  8. 

The  Engineers'  Club  of  Memphis  elected  the 
following  officers  at  its  annual  meeting,  held 
Jan.  12:  President,  C.  K.  Chapin;  vice-presi- 
dent, A.  L.  Dabney;  secretary-treasurer,  C.  C. 
Pashby;  directors,  H.  N.  Howe  and  J.  H.  Hay- 
low. 

The  Southern  California  Association  of 
Members  of  the  American  Society  of  Civil  En- 
gineers, Los  Angeles,  has  elected  the  follow- 
ing officers  for  the  ensuing  year:  William 
Mulholland,  president;  H.  Hawgood,  first  vice- 
president;  Louis  C.  Hill,  second  vice-president; 
W.  K.  Barnard,  secretary,  and  Charles  H.  Lee 
as  treasurer. 

The  Engineers'  Society  of  Western  Pennsyl- 
vania at  Pittsburgh  discussed  "The  Status  of 
the  Civil  Engineer  in  the  World  and  His  Re- 
lation to  Human  Progress"  at  a  meeting  held 
Jan.  19.  The  following  officers  were  installed: 
Samuel  E.  Duff,  president;  W.  E.  Snyder,  vice- 
president;  Dr.  A.  E.  Frost,  treasurer;  H.  D. 
Jones  and  W.  E.  Mott,  directors. 

The  Mississippi  Valley  Terminal  League  will 
hold  its  second  annual  convention  Feb.  16  at 
the  Planters'  Hotel  in  St.  Louis.  Prof.  Julius 
Bonn,  University  of  Munich,  Germany,  will 
speak  on  "International  Trade."  In  the  report 
of  the  secretary,  C.  F.  Perry,  Quincy,  111.,  will 
be  a  tabulated  statement  of  terminal  work  by 
various  cities  in  the  Mississippi  Valley. 

The  Albany  Society  of  Civil  Engineers 
elected  the  following  officers  at  its  annual 
meeting,  held  in  that  city  Jan.  25:  President, 
Rupert  Sturtevant;  first  vice-president,  John 
E.   Byron;   second   vice-president,   Stephen   B. 


Vernon;    third   vice-president,    Roy    G.    Finch; 
secretary,      Ernest      G.      Raynor;      treasurer, 
Hortatio   S.    Mattimore;    librarian,   Wilber  E. 
Anderson. 


The  Engineers  and  Architects'  Association 
of  Los  Angeles  held  its  annual  dinner  on  Jan. 
25  and  elected  the  following  officers:  President, 
A.  H.  Koebig;  first  vice-president,  Arthur  S. 
Bent;  second  vice-president,  Ira  J.  Francis; 
directors,  H.  L.  Smith,  J.  J.  Backus,  George  P. 
Robinson  and  A.  C.  Martin.  Short  talks  were 
given  by  Samuel  Storrow  and  A.  B.  Benton. 
\  new  organization  known  as  the  Engineers 
and  Architects'  Glee  Club  provided  entertain- 
ment. 

The  Engineering  Society  of  Wisconsin  will 
hold  its  annual  meeting  at  Madison  Feb.  25 
and  26.  Special  discussion  is  solicited  on  two 
topics,  "Relation  of  Contractor  and  Engineer" 
and  a  paper  by  the  mayor  of  Beloit  on  "Open 
Specifications."  Some  of  the  speakers  who 
have  promised  papers  are:  A.  C.  Larson,  chief 
engineer.  Railroad  Commission;  F.  G.  Sim- 
mons, director  public  works,  Milwaukee; 
W.  F.  Reichert,  consulting  engineer.  Water- 
town;  Prof.  D.  W.  Mead;  T.  Chalkley  Hatton, 
chief  engineer,  Milwaukee  Sewerage  Commis- 
sion.    L.  S.  Smith,  Madison,  is  secretary. 


Personal  Notes 


Warren  A.  Lyon,  formerly  connected 
with  the  city  engineer's  office  at  Syracuse, 
N.  Y.,  is  now  connected  with  the  city  engi- 
neer's office  at  Schenectady. 

Frank  D.  Cooner  has  been  appointed 
transitman  in  the  office  of  the  engineer  main- 
tenance-of-way  of  the  Pennsylvania  Railroad. 
He  was  graduated  from  Pennsylvania  State 
College  in   1909. 

W.  A.  C  A  T  T  E  L  L,  consulting  engineer,  of 
San  Francisco,  who  has  been  in  Honolulu  ap- 
praising the  properties  of  the  Honolulu  Rapid 
Transit  &  Land  Company,  has  finished  that 
work,  and  has  been  retained  by  the  Oahu  Rail- 
way &  Land  Company  of  Honolulu  to  make  a 
valuation  of  its  physical  properties. 

C.  Frank  Allen,  for  the  past  30 
years  a  member  of  the  faculty  of  Massachu- 
setts Institute  of  Technology,  will  retire  at 
the  close  of  the  present  academic  year.  Pro- 
fessor Allen  was  graduated  from  the  institute 
in  1872  and,  for  the  next  six  years,  was  en- 
gaged in  work  connected  with  the  water  and 
sewerage  systems  of  various  cities,  including 
Boston,  Nevrton,  Mass.,  and  Providence,  R.  I. 
In  1878  he  went  West  and,  from  that  year  un- 
til 1885,  with  the  exception  of  a  year  spent  as 
chief  engineer  of  the  Las  Vegas,  N.  Mex., 
was  assistant  engineer  of  the  Atchison,  To- 
peka  and  Santa  Fe  Railway.  In  addition  to 
his  studies  as  an  engineer  he  took  up  the  study 
of  the  law  and  was  admitted  to  the  Bar  in  New 
Mexico  in  1885,  and  in  Massachusetts  in  1901. 
He  was  appointed  assistant  professor  of  rail- 
way engineering  at  Massachusetts  Institute  of 
Technology  in  1887.  Two  years  later  he  be- 
came associate  professor,  and,  since  1896,  he 
has  been  professor,  always  in  the  department 
of  civil  engineering.  He  is  the  author  of  a 
number  of  technical  writings,  among  them  be- 
ing: "Railway  Curves  and  Embankments," 
"Tables  for  Earth  Computations"  and  "Field 
and  Office  Tables,"  the  first-named  of  which 
has  passed  through  many  editions. 

Frank  V.  Sherburne,  formerly  with 
the  American  Bridge  Company  at  its  Gary 
(Ind.)  plant,  has  been  appointed  to  a  position 
on  the  engineering  forces  of  the  Worden-Allen 
Company,  manufacturer  of  steel  structures,  of 
Milwaukee. 

David  S.  Carll  has  retired  from  the 
office  of  general  manager  of  the  Capital  Trac- 
tion Company  of  Washington,  D.  C.  He  re- 
tains his  office  as  vice-president,  however,  and 
will  continue  to  serve  on  the  board  of  direc- 
tors. 
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Benjamin  F.  Cresson,  chief  engi- 
neer of  the  New  Jersey  State  Board  of  Com- 
merce and  Navigation,  has  notified  Governor 
Fielder  that  the  survey  of  the  route  of  the 
proposed  ship  canal  across  the  state  from  the 
Delaware,  at  Bordentown,  to  Morgan,  on  Rari- 
tan  Bay,  has  been  completed. 

Robert  Gaw  has  been  appointed  town 
engineer  of  North   Bergen,   N.  J. 

E.  W.  S  A  Y  L  E  s  has  been  reappointed  city 
engineer  of  Watertown,  N.  Y. 

William  H.  North  has  been  appointed 
city  engineer  of  Bellingham,  Wash. 

G.  W.  B  u  c  H  H  0  L  z,  formerly  chief  engi- 
neer of  the  Northeastern  Construction  Com- 
pany, has  joined  the  staff  of  the  Snare  & 
Triest  Company,  contracting  engineers,  233 
Broadway,  New  York  City. 

J.  L.  Richmond,  general  contractor, 
who  recently  completed  his  contracts  on  the 
New  York  State  Barge  Canal,  has  opened 
offices  at  Louisa,  Ky.,  and  will  bid  on  work 
in  the  South  and  Middle  West. 

Raymond  Dueh,  formerly  county  high- 
way engineer  of  Des  Moines  County,  Iowa, 
has  been  appointed  highway  engineer  for  Van 
Buren  County,  Iowa. 

J.  R.  Graham,  superintendent  of  con- 
struction for  James  Kennedy,  contractor,  has 
been  assigned  to  have  charge  of  the  construc- 
tion of  29  miles  of  sanitary  sewer  for  El  Cen- 
tre and  Imperial,  Cal.,  ranging  in  size  from 
8  in.  to  33  in.  The  main  sewer  is  for  the  pur- 
pose of  taking  the  sewage  from  the  two  cities 
to  about  6  miles  north  of  Imperial  and  empty- 
ing it  into  the  New  River  after  it  has  passed 
through  Imhoff  tanks.  About  8000  ft.  of  the 
work  is  in  a  30-ft.  cut,  which  will  be  excavated 
by  steam  shovel.  Olmsted  &  Gillelen,  consult- 
ing sanitary  and  hydraulic  engineers,  of  Los 
Angeles,  are  engineers  for  the  cities. 

Charles  E.  Bakba,  formerly  assistant 
engineer  in  the  office  of  the  mechanical  engi- 
neer of  the  Pennsylvania  Railroad  Company 
at  Altoona,  Pa.,  has  accepted  a  position  with 
the  Midvale  Steel  Company. 

H.  W.  BiTTMAN  has  been  appointed 
structural  engineer  for  the  school  department 
of  Seattle,  Wash. 

E.  N.  Layfield,  acting  secretary  of  the 
Western  Society  of  Engineers,  was  elected 
secretary  of  the  new  board  of  directors  at 
its  first  meeting,  Jan.  21.  Previous  to  his 
present  engagement,  which  began  last  spring, 
he  maintained  a  consulting  engineer's  office, 
doing  railroad  work,  for  the  last  four  years 
mainly  with  grade  crossings  and  terminals  at 
Chicago  Heights,  Houston,  Tex.,  Chicago  and 
Grand  Rapids.  Mr.  Layfield  entered  the  rail- 
way service  in  1892  at  the  age  of  20,  being 
engaged  in  maintenance-of-way  work  and  in 
charge  of  construction  for  the  Pennsylvania 
between  Philadelphia  and  Washington.  From 
1899  to  1911  he  was  with  the  Chicago  Terminal 
Transfer  Company,  for  six  years  being  its 
chief  engineer.  In  addition  to  his  secretarial 
duties,  he  is  president  of  the  Board  of  Ex- 
aminers of  Structural  Engfineers  for  Illinois. 

R.  H.  Thomson,  former  city  engineer 
of  Seattle,  has  been  named  by  the  Aberdeen 
(Wash.)  City  Council  as  consulting  engineer 
on  the  Wishkah  water  project,  which  is  being 
considered  by  that  city. 

Charles  S.  Henning  has  been  ap- 
pointed county  engineer  by  the  El  Paso  (Tex.) 
county  commissioners.  Mr.  Henning  com- 
menced immediately  checking  up  the  grades 
and  other  preliminary  work  on  the  new  county 
roads  in  Ysleta  district. 

Frederic  Robert  Harris,  whose 
appointment  as  chief  of  the  Bureau  of  Yards 
&  Docks  of  the  Navy  Department  was  noted 
in  these  columns  in  the  Jan.  22  issue,  has 
been  in  the  navy  corps  of  civil  engineers  since 
1903.  His  appointment,  which  entitles  him 
to  the  title  and  privileges  of  a  rear-admiral, 


makes  him  the  youngest  officer  of  that  rank 
in  the  navy.  His  most  conspicuous  work  in 
the  service  was  the  completion  of  the  large 
drydock  in  the  New  York  Navy  Yard,  after 
the  Navy  Department  had  seriously  considered 
the  abandonment  of  the  project,  due  to  the 
difficulties  involved.  In  December,  1909,  he 
was  entrusted  with  special  duty  in  charge 
of  the  construction  of  the  dock.  A  few  weeks 
later,  after  investigation,  he  urged  upon  the 
Navy  Department  the  abandonment  of  the 
original  design,  and  the  adoption  of  a  design 
which  he  proposed  consisting  of  a  compara- 
tively shallow  reinforced-concrete  bottom,  sup- 
ported   upon    reinforced    columns,    which,    in 
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turn,  were  to  act  as  anchors  to  resist  flotation. 
The  design  was  passed  upon  and  approved  for 
the  contractors,  Holbrook,  Cabot  &  Rollins, 
Inc.,  by  the  late  Alfred  Noble.  The  drydock 
was  in  use  for  the  docking  of  the  U.  S.  S. 
Utah  in  May,  1912,  which  established  a  record 
for  rapidity  in  construction.  Admiral  Harris 
was  commended  for  this  work  by  the  Bureau 
of  Yards  &  Docks  and  the  Navy  Department 
for  "initiative,  foresight  and  professional  abil- 
ity, conspicuous  because  of  ingenuity  and  abil- 
ity in  conception  of  details,  and  energy  in 
their  execution."  In  1913,  he  was  entrusted 
with  special  duty  by  the  Secretary  of  the 
Navy,  and  with  Admiral  Stanford,  then  chief 
of  the  bureau,  he  visited  Pearl  Harbor, 
Hawaii,  to  examine  into  the  causes  of  the 
failure  of  the  Pearl  Harbor  Drydock,  then 
under  construction.  As  a  result  he  recom- 
mended the  adoption  of  the  method  of  construc- 
tion involving  the  building  in  sections  by  sink- 
ing the  floating  caissons.  Shortly  thereafter 
the  late  Alfred  Noble  was  engaged  to  visit 
Pearl  Harbor.  He  indorsed  the  plan  of  con- 
struction proposed,  and  submitted  two  sug- 
gested developments  of  it.  The  plan  now  be- 
ing followed  was  based  on  this  method  of 
construction  on  which  patents  were  granted  to 
Admiral  Harris,  but  which  was  designed  in 
detail  by  the  Bureau  of  Yards  &  Docks  and 
contains   many   ingenious   and   novel   features. 


W.  H.  Cunningham,  consulting  engi- 
neer, of  Huntington,  W.  Va.,  has  moved  his 
offices  to  the  First  National  Bank  Building  in 
that  city. 

Edward  B.  Raiguel,  formerly  en- 
gaged in  survey  work  at  Huntington,  W.  Va., 
has  joined  the  forces  of  W.  H.  Cunningham, 
consulting  engineer,  of  that  city. 

Ray  S.  Blinn  has  resigned  from  the 
office  of  city  engfineer  of  Mount  Vernon,  Ohio, 
to  become  village  manager  of  Westerville, 
Ohio.  Mr.  Blinn  became  city  engrineer  of 
Mount  Vernon  five  years  ago,  having  succeeded 
Walter  S.  Anderson. 

Julius  Adler,  formerly  engineer  of 
tests  of  the  city  of  Philadelphia,  has  been  ap- 
pointed engineer  of  tests  for  the  Pennsylvania 
State  Highway  Department.  A  brief  outline 
of  Mr.  Adier's  professional  history  was  pub- 
lished in  these  columns  Jan.  8. 

F.  A.  Dunham  and  David  X. 
C  l  A  R  I  N  have  become  associated  under  the 
firm  name  of  F.  A.  Dunham-Clarin  Company, 
Inc.,  109  Park  Avenue,  Plainfleld,  N.  J.,  to 
continue  the  civil  engineering  and  8urve3ring 
practice  that  has  been  conducted  by  Mr.  Dun- 
ham for  the  past  forty-two  years.  Mr.  Clarin 
has  been  connected  with  Mr.  Dunham  for  the 
past  seven  years.  The  firm  specializes  in  sur- 
veys, municipal  engineering,  topography  and 
city  and  county  developments. 

Hari?y  C.  McClure,  formerly  chief 
engineer  in  charge  of  design  and  construction 
for  the  department  of  architecture  of  the  Board 
of  Education  of  Toledo,  Ohio,  has  been  ap- 
pointed city  engineer  of  that  city.  Mr.  Mc- 
Clure received  degrees  in  civil  engineering 
from  the  universities  of  Kansas  and  Michigan, 
and  first  engaged  in  engineering  work  in  1907 
in  the  city  eng:ineer's  office  at  Kansas  City. 
Later  he  served  as  draftsman  and  instrument- 
man  in  the  maintenance-of-way  department  of 
the  Frisco  Railway  at  Monett,  Mo.  In  the 
early  part  of  1909  he  was  with  Prof.  W.  C. 
Hood,  then  state  sanitary  engineer  of  Kansas. 
In  June  of  that  year  he  became  connected  with 
the  Riggs  &  Sherman  Company,  consulting 
engineers,  of  Toledo,  and  was  later  detailed  as 
inspector  on  the  Toledo  Shipbuilding  (!k)m- 
pany's  100  x  700-ft.  concrete  drydock.  He 
joined  the  forces  of  the  Board  of  Education 
of  the  city  in  1910  as  assistant  engineer  on 
design  and  rose  through  various  grades  to 
the  position  of  chief  engineer.  During  the 
period  he  had  charge  of  the  structural  design 
of  schools  to  a  value  of  $1,125,000  and  of 
construction  to  a  value  of  about  $2,250,000. 

Robert  W.  Boyd,  consulting  engineer, 
of  New  York  City,  has  moved  his  offices  to  the 
Singer  Building,  149  Broadway,  New  York 
City. 

John  T.  G e p h a b t,  Jr.,  has  resigned 
as  engineer  of  construction  for  the  Pennsyl- 
vania State  Highway  Department  to  become 
consulting  engineer  of  Fayette  County,  Pa. 
Mr.  Gephart  received  his  professional  educa- 
tion at  Western  University  of  Pennsylvania 
and  Pennsylvania  State  College.  In  1901  he 
entered  the  construction  department  of  the 
Pennsylvania  Railroad  in  charge  of  surveys 
for  the  construction  of  the  approaches  to  the 
Altoona  gravity  yard,  one-half  the  low  grade 
freight  line  over  the  Allegheny  Mountains  and 
the  double  track  of  the  Petersburg  Branch 
from  Carlim  to  Petersburg.  Later  he  was 
transferred  to  Lancaster  in  charge  of  the  sur- 
veys and  construction  of  the  low  grade  freight 
line  from  Columbia  to  Shock's  Mills,  which 
position  he  was  filling  at  the  time  he  resigned 
to  enter  the  State  Highway  Department  as 
assistant  engineer  under  Joseph  W.  Hunter, 
then  state  highway  commissioner.  In  1913 
he  was  appointed  construction  engineer  and 
was  placed  in  charge  of  all  construction  work 
in  the  state.  During  the  past  summer,  in  the 
emergency  created  by  a  vacancy  in  district  5, 
Mr.  Gephart  assumed  temporary  charge  of  the 
district,  meanwhile  continuing  his  work  as 
construction  engineer.  He  "continued  in  charge 
of  the  district  until  Jan.  1  of  the  present  year. 
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Henry  C.  Vollmer,  formerly  city  en- 
gineer of  Burlington,  Iowa,  has  been  appointed 
city  manager  of  Webster  City,  Iowa.  Mr. 
Vollmer  was  graduated  from  the  University 
of  Iowa  in  1908,  and  was  engaged  from  then 
until  1910  in  the  office  of  the  city  engineer  of 
Bozeman,  Mont.,  and  as  county,  bridge  and 
drainage  engineer  of  Grady  County,  Okla.,  at 
Chickasha.  He  was  appointed  city  engineer 
of  Burlington  in  April  of  the  latter  year. 

B.  L.  D  0  R  M  A  N  has  been  reappointed  city 
engineer  of  Vancouver,  Wash. 

C.  L.  D  0  u  T  H  E  T  T,  formerly  assistant 
city  engineer  of  Oelwein,  Iowa,  has  been  ap- 
pointed assistant  engineer  for  Vermilion 
County,  Illinois,  in  connection  with  the  bonded 
roads  the  county  contemplates  building.  Mr. 
Douthett  was  graduated  from  Rose  Polytech- 
nic Institute  in  1909. 

Morse  W.  Rew  has  been  appointed 
first  assistant  to  Frank  S.  Krug,  chief  engi- 
neer of  the  Cincinnati  Rapid  Transit  Com- 
mission. He  will  have  charge  of  important 
branches  of  the  construction  work  of  the  pro- 
posed new  rapid  transit  loop  for  Cincinnati, 
particularly  the  building  of  the  subway  por- 
tion. Mr.  Rew  is  a  grraduate  of  Massachu- 
setts Institute  of  Technology,  and  was  asso- 
ciated with  Prof.  George  F.  Swain  in  the  con- 
struction of  the  Boston  subway.  Later  he 
was  connected  with  the  building  of  the  sub- 
ways in  New  York  City. 

James  W.  Reagan,  flood  control  en- 
gineer of  Los  Angeles  County,  California,  has 
been  appointed  county  engineer  of  that  county. 
It  will  be  his  duty  to  carry  out  the  preliminary 
work  for  the  flood  control  project,  for  which 
a  bond  issue  of  approximately  $3,600,000  will 
be  submitted  to  the  voters.  Mr.  Reagan  has 
been  serving  the  county  under  the  title  of 
flood  control  engineer,  but,  under  the  law 
creating  the  position,  no  provision  was  made 
for  funds  for  ofiice  organizations  and  for  pre- 
liminary work,  although  the  position  carried 
a  salary.  As  flood  control  engineer  he  will  re- 
ceive a  salary,  and  he  will  serve  also  as  county 
engineer,  but  without  salary.  Under  the  new 
conditions  funds  are  provided  to  carry  on  the 
necessary  work  preparatory  to  a  bond  election. 

H.  H,  Barter,  formerly  director  of 
works  at  the  Panama-California  Exposition, 
has  been  appointed  head  of  the  technical  de- 
partment of  the  Universal  Film  Manufactur- 
ing Company  at  Universal  City,  Cal.  Mr. 
Barter  received  his  professional  education  at 
the  University  of  California,  and  was  engaged 
for  some  time  on  railroad  work  in  the  State  of 
Washington  and  in  Alaska.  Later  he  was  con- 
nected with  the  Stone  &  Webster  Engineer- 
ing Corporation,  of  Boston,  for  a  period  of 
seven  years,  on  the  construction  of  steam  and 
hydroelectric  power  plants.  He  left  this  serv- 
ice to  go  to  the  exposition  work. 

D.C.Sherman  and  L.J.Lichten- 
8TETTER  have  organized  the  firm  of  Licht- 
enstetter  &  Sherman,  James  Building,  Chatta- 
nooga, Tenn.,  to  engage  in  business  as  engi- 
neers and  sales  agents  for  structural  steel, 
fireproofing,  tanks,  etc. 

George  Hogarth,  formerly  assistant 
engineer  of  the  Department  of  Public  Works 
of  Ontario,  Canada,  has  been  appointed  chief 
engineer  of  the  Department  of  Highways  of 
that  province. 

Otis  F.  Clapp  resigned  from  the  office 
of  first  assistant  to  the  city  engineer  of  Provi- 
dence, R.  I.,  Feb.  1,  after  fifty  years  in  the 
city's  service.  As  a  member  of  the  force  of 
Shedd  &  Edson,  consulting  engineers,  of  Bos- 
ton, Mr.  Clapp  went  to  Providence  in  1866,  in 
charge  of  a  party  on  the  preliminary  surveys 
for  the  municipal  waterworks  then  projected 
in  that  city.  In  1872  he  was  placed  in  charge 
of  the  preparation  of  plans  for  the  sewage 
disposal  system,  and  in  1897,  he  succeeded  the 
late  J.  Herbert  Shedd  as  city  engineer.  He 
held  this  post  until  the  spring  of  last  year 
when  he  was  replaced  and  appointed  first 
assistant  to  the  city  eng^ineer. 


H.  K.  Barrows  and  C.  B.  Breed 
have  dissolved  the  partnership  heretofore  ex- 
isting under  the  name  of  Barrows  &  Breed, 
consulting  engineers,  of  Boston.  They  will 
continue  to  occupy  joint  offices,  however,  at 
6  Beacon  Street,  Boston.  Mr.  Barrows  will 
continue  in  practice  as  consulting  hydraulic 
engineer,  giving  special  attention  to  water 
power,  water  supply  and  sewerage.  Mr.  Breed 
will  continue  practicing  as  consulting  engineer, 
specializing  in  railroad,  structural  and  mu- 
nicipal projects. 

Charles  E.  Jenkins,  formerly  en- 
gineer maintenance-of-way  of  the  Easton 
Transit  Company,  of  Easton,  Pa.,  has  been  ap- 
pointed chief  engineer  of  the  Lehigh  Valley 
Transit  Company,  succeeding  W.  W.  Wysor. 
Mr.  Jenkins  first  engaged  in  engineering  work 
in  1896  as  chainman  for  the  town  engineer 
of  Franklin,  N.  J.  From  1898  to  1903  he  was 
with  various  consulting  engineers.  In  the 
latter  year  he  was  appointed  a  transitman  on 
the  Long  Island  Railroad  in  which  position  he 
remained  until  1904  when  he  became  assistant 
city  engineer  of  Easton,  Pa.  He  later  entered 
the  service  of  the  Easton  Transit  Company 
and,  in  1908,  was  appointed  engineer  of  ways 
and  structures. 

JosephM.  Tracy,  formerly  assistant 
city  engineer  of  Ogden,  Utah,  has  been  ap- 
pointed city  engineer,  succeeding  Washington 
Jenkins.  The  position  of  assistant  city  engi- 
neer has  been  abolished. 

Stacy  S.  Rumpleton,  consulting  en- 
gineer, of  Binghamton,  N.  Y.,  has  been  ap- 
pointed municipal  engineer  of  Johnson  City, 
N.  Y. 

H.  S.  E  V  e  R  H  A  R  T,  formerly  junior  part- 
ner of  N.  L.  Everhart  &  Son,  architects  and 
contractors,  of  Greenfield,  Ohio,  is  at  present 
connected  with  the  Kansas  City  Structural 
Steel  Company. 

Revoe  C.  Briggs  has  resigned  from  the 
U.  S.  Coast  and  Geodetic  Survey  to  take  up 
graduate  work  in  the  engineering  department 
of  Stanford  University.  He  will  also  serve  as 
field  assistant  in  the  department. 

F.  C.  Clark  has  resigned  from  his  posi- 
tion as  superintendent  of  the  Pacific  Locks 
of  the  Panama  Canal. 

S.  M.  Morse  has  been  appointed  assistant 
engineer  for  the  Commonwealth  Mining  & 
Milling  Company  at  Pearce,  Ariz. 

H.  B.  Miller,  consulting  mining  engi- 
neer and  geologist,  of  Pittsburgh,  is  engaged 
in  the  prospecting  of  two  tracts  of  coal  near 
Grove  City,  Pa.  The  seam  is  3  or  4  ft.  in 
thickness,  and  has  an  overburden,  or  cover,  of 
from  15  to  45  ft.  If  the  investigation  shows 
that  such  development  is  warranted,  it  is  pro- 
posed to  open  up  stripping  operations  and  re- 
move the  overburden  either  with  steam  or 
electric  shovels.  It  is  believed  that  this  is  the 
only  stripping  territory  in  western  Pennsyl- 
vania. 

John  Le  Tourneux  has  resigned 
from  the  office  of  city  engineer  of  Neenah, 
Wis. 

Henry  H.  Quimby  has  been  reappointed 
chief  engineer  of  the  Department  of  City 
Transit  of  Philadelphia. 

Carl  S.  Donaldson  has  been  reap- 
pointed city  engineer  of  Beaver  Falls,  Pa. 

J.  M.  Meade  has  been  appointed  special 
engineer  for  the  Atchison,  Topeka  &  Santa 
Fe  Railway  at  Topeka,  Kan. 

Hugo  Shaefer,  formerly  master  me- 
chanic of  the  Pecos  division  of  the  Atchison, 
Topeka  &  Santa  Fe  Railway,  has  been  ap- 
pointed pilot  engineer  in  the  valuation  depart- 
ment. 

N.  B.  W  A  L  K  E  M,  formerly  resident  engi- 
neer of  the  Canadian  Pacific  Railway  at  Nel- 
son, B.  C,  has  been  appointed  assistant  engi- 
neer, and  attached  to  the  division  engineer's 
office  at  Vancouver. 


H.  G.  Barber,  formerly  assistant  engi- 
neer on  the  construction  of  Rogers  Pass  tun- 
nel, has  been  appointed  resident  engineer  for 
the  Canadian  Pacific  at  Nelson,  B.  C. 

S.  M.  Gotten,  formerly  connected  with 
the  office  of  the  chief  engineer  of  the  Arizona 
Eastern  Railroad  on  revaluation  work  at  Tuc- 
son, Ariz.,  has  been  appointed  to  a  position 
in  the  newly  organized  valuation  department 
of  the  Texas  &  Pacific  Railway  at  Dallas,  Tex. 
Mr.  Gotten  received  his  professional  education 
at  the  Agricultural  and  Mechanical  College  of 
Texas,  and  has  been  engaged  in  active  prac- 
tice since  1909,  principally  on  railroad  and 
reclamation  work. 

C.  J.  Callahan,  formerly  with  the 
New  York  State  Public  Service  Commission, 
First  District,  has  been  appointed  construc- 
tion engineer  on  the  forces  of  John  T.  Scully, 
Inc.,  contractors,  of  Boston,  Mass. 


Obituary  Notes 


Matthew  Gage,  builder  of  the  Gage 
canal  and  irrigation  system  which  waters  one 
of  the  choicest  orange  districts  in  California, 
near  Arlington,  died  at  Riverside,  Jan.  22.  He 
was  born  in  1844  and  went  to  Southern  Cali- 
fornia in  1881.  The  country  where  Riverside 
and  Arlingrton  now  stand  was  then  practically 
a  desert.  Foreseeing  the  possibilities  of  irriga- 
tion, Mr.  Gage  set  out  to  develop  water.  With 
little  money  he  bought  up  old  water  rights  on 
the  Santa  Ana  River,  purchased  a  tract  of 
land  below  his  source  of  supply,  sank  artesian 
wells  and  began  the  construction  of  a  canal 
system.  Within  one  year  he  had  completed 
the  first  12  miles,  and,  eventually,  all  of  it 
without  the  sale  of  stock  or  land.  With  the 
idea  of  interesting  capitalists  in  further  de- 
velopment he  organized  the  Riverside  Trust 
Company.  This  resulted  in  the  laying  out  of 
Arlington  Heights,  and  the  planting  of  orange 
groves  now  valued  in  millions. 

Frank  D.  Gould,  senior  partner  of 
Gould  &  Sons,  general  contractors,  of  Omaha, 
Neb.,  died  Jan.  24.  He  was  sixty-two  years 
old. 

W .  H  .  Davis,  superintendent  of  repairs 
in  the  highway  department  of  Jacksonville, 
Fla.,  died  in  that  city,  Jan.  26. 

.William  B.  Ruggles,  head  of  the 
Ruggles-Coles  Engineering  Company,  of  New 
York  City,  died  at  Bergen  Point,  N.  J.,  Jan. 
23.  Mr.  Ruggles  received  his  education  at 
Cornell  University,  and  was,  for  more  than 
twenty  years,  engaged  in  engineering  work  in 
New  York  City.  Recently  he  was  engaged  as 
engineering  adviser  to  the  Russian  Govern- 
ment.   He  was  fifty-four  years  old. 

William  W.  Mills,  retired  civil  en- 
gineer, who  was  identified  with  the  building  of 
the  original  New  York  City  subways,  died,  at 
Pasadena,  Cal.,  Jan.  25.  He  was  seventy 
years  old. 

Frank  M.  Baker,  formerly  a  member 
of  the  New  York  State  Railroad  Commission, 
died  at  Owego,  N.  Y.,  Jan.  22. 

Griffith  D.  Walters,  chief  agri- 
cultural engineer  of  the  Irrigation  Branch, 
Canadian  Department  of  the  Interior,  died  in 
Calgary,  Alberta,  after  a  brief  illness.  Mr. 
Walters  was  born  in  Wales  in  1884.  He  re- 
ceived the  degree  of  B.  S.  in  civil  and  irriga- 
tion engineering  in  the  Colorado  Agricultural 
College  in  1911,  and,  during  the  following 
year,  was  assistant  in  irrigation  investigations 
there,  under  V.  M.  Cone.  In  1913  he  was  en- 
gaged to  take  charge  of  the  duty  of  water  in- 
vestigations for  the  Canadian  Government 
under  F.  H.  Peters,  commissioner  of  irrigation. 
He  was,  at  the  time  of  his  death,  chief  agri- 
cultural engineer.  Irrigation  Branch,  Depart- 
ment of  the  Interior. 
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The  Center  of  the  Stage 

NEXT  week  the  concrete  cohorts  will 
meet  in  Chicago,  drawn  thither  by  the 
Second  National  Conference  on  Concrete 
Road  Building,  the  Cement  Show  and  the 
convention  of  the  American  Concrete  Insti- 
tute. It  will  be  an  extraordinary  oppor- 
tunity to  get  in  touch  with  those  whose 
thoughts  and  work  deal  with  concrete,  to 
learn  of  the  latest  ideas  in  organization, 
plant  and  methods.  If  the  concrete  road 
conference  repeats  the  success  of  two  years 
ago,  it  alone  will  be  worth  the  expense  and 
sacrifice  of  attendance,  no  matter  how  great 
they  may  be.  The  Cement  Show  has  long 
since  established  itself  with  engineers  and 
contractors  alike  and  can  be  counted  on  to 
deliver  full  value.  The  concrete  institute 
presents  an  extraordinarily  good  program, 
despite  the  vicissitudes  it  has  passed 
through.  While  not  generally  known,  the 
institute's  fate — whether  it  will  live  or  pass 
out  of  existence — will  probably  be  decided 
at  Chicago,  or  at  least  will  be  determined 
as  a  result  of  interest  or  lack  of  interest 
there  displayed.  The  institute  has  been  on 
the  verge  of  extinction  before,  but  the  pres- 
ent crisis  seems  to  be  the  most  severe.  It 
will  be  a  serious  loss  if  the  organization 
must  be  abandoned — not  indeed  a  loss  if 
compared  with  recent  performance,  but  a 
loss  of  a  great  opportunity  that  was  and 
still  may  be  made  available.  Altogether, 
then,  the  week  is  a  most  important  one  to 
the  contractor  and  the  engineer  interested 
in  concrete.  Much  good  will  come  of  it, 
even  if  no  way  is  found  to  put  the  institute 
on  a  permanent  basis. 

A  Cement  Issue 

AS  NOTED  in  the  preceding  paragraph, 
the  leading  topic  of  interest  in  the  en- 
gineering world  next  week  will  be  concrete 
— the  loadstone  which  will  attract  engi- 
neers and  contractors  to  Chicago.  Con- 
forming with  the  spirit  of  the  coming  week, 
this  issue  is  devoted  to  descriptions  of  some 
important  concrete  work.  Mr.  Breed's  story 
on  a  very  unusual  concrete-road  building 
plant,  Mr.  Poole's  description  of  the  larg- 
est Imhoff  sewage  plant  in  the  United 
States,  and  the  quay-wall  design  at  Halifax 
will  be  found  of  special  interest. 

Condemnation  of  Water  Power 

LATE  last  month  the  Supreme  Court  of 
the  United  States  handed  down  a  de- 
cision relative  to  the  condemnation,  under 
state  law,  of  water  power  in  Alabama.  The 
contention  of  those  opposing  the  condemna- 
tion was  that  it  contravened  the  fourteenth 
amendment  of  the  Constitution.  The  Su- 
preme Court  holds  that  such  is  not  the  case. 
On  the  main  question  raised,  that  the  pur- 


pose of  the  condemnation  was  not  a  public 
one,  the  court  declares:  "In  the  organic 
relations  of  modern  society  it  may  some- 
times be  hard  to  draw  the  line  that  is  sup- 
posed to  limit  the  authority  of  the  legisla- 
ture to'  exercise  or  delegate  the  power  of 
eminent  domain.  But  to  gather  the  streams 
and  rivers  from  waste  and  draw  from 
them  energy,  and  so  to  save  mankind  from 
toil  that  it  can  be  spared,  is  to  supply  what, 
next  to  intellect,  is  the  very  foundation  of 
all  our  achievements  and  all  our  welfare. 
If  that  purpose  is  not  public  we  should  be 
at  a  loss  to  say  what-  is."  The  decision 
plainly  ends  any  dispute  as  to  the  right  of 
states  to  pass  statutes  permitting  the  con- 
demnation of  lands,  water  and  water  rights 
for  the  purposes  of  power  development. 

Minnesota  Rate  Decision — A  Panacea 

WHEREVER  valuation  is  discussed, 
whatever  the  phase,  whatever  the  side 
argued,  it  seems  that  the  Minnesota  rate 
decision  proves  the  point.  To  the  state 
commissions  it  proves  that  no  more  than 
the  market  value  of  land  can  be  allowed  as 
present  value.  To  the  railroads  it  proves 
only  that  pyramided  multiples  and  percent- 
ages are  taboo.  To  the  state  commissions 
it  shows  that  reproduction  cost  is  no  longer 
to  be  seriously  entertained.  To  the  rail- 
roads it  shows  this  to  be  the  main  basis  of 
value.  The  most  Innocent  expressions  are 
made  to  mean  as  many  things  as  there  are 
views.  For  instance  the  word  "assuming," 
as  in  the  clause,  "Assuming  that  the  com- 
pany is  entitled  to  a  reasonable  share  in 
the  general  prosperity  of  the  communities 
which  it  serves,"  the  railroads  interpret  to 
mean  "assuming"— just  what  it  says.  The 
state  commissions,  however,  find  that  it 
means  "If  it  were,  but  it  is  not."  Verily 
it  is  about  time  to  concede  that  the  Minne- 
sota rate  decision  settled  immutably  the 
Minnesota  rate  case  and  little  else,  and 
take  up  the  discussion  of  reproduction  cost 
from  the  simple  standpoint  of  right  and 
wrong. 

Halifax  Quay  Wall 

AS  A  RESULT  of  thorough  study  of  the 
local  conditions  at  Halifax  and  of  the 
works  at  other  ports,  the  engineers  respon- 
sible for  the  new  ocean  terminal  at  the 
Canadian  city  have  developed  something 
unique  in  quay-wall  design.  This  could 
have  been  expected  from  the  exhaustive 
comparative  studies  which  were  made.  A 
description  of  them  will  be  found  on  page 
213  of  this  issue.  The  Halifax  wall  com- 
bines the  advantages  of  the  solid  concrete- 
block  with  the  rubble  and  mass-concrete 
types.  This  is  evident  from  the  stability 
of  the  completed  structure  and  from  the 
rapidity  and  success  achieved  in  construc- 


tion. The  square  reinforced-concrete  guide 
columns ;  the  use  of  open  compartments  and 
spaces  between  the  blocks,  to  be  filled  after 
they  are  in  position  with  either  mass  con- 
crete or  rubble ;  the  grout  holes  to  bond  the 
blocks ;  and  the  use  of  a  cut-stone  retaining 
wall  at  the  top  between  high  and  low-water 
levels,  to  prevent  disintegration,  are  all  evi- 
dences of  the  thoroughness  of  the  work  of 
the  designers.  The  use  of  comer  stools  of 
carefully  leveled  concrete,  prepared  under  a 
diving  bell,  to  avoid  the  necessity  of  leveling 
the  whole  rock  bottom,  is  one  of  the  simple 
and  effective  features  which  resulted  in 
great  saving  in  time  and  cost.  Engineers 
interested  in  the  quay-wall  design  will  find 
many  suggestions  both  in  the  article  in  this 
issue  and  in  the  one  on  construction 
methods,  published  on  page  143  of  the  issue 
of  Jan.  29. 

A  Plea  for  an  Open  Mind 

AS  WAS  to  be  expected,  the  plan  to  move 
the  headquarters  of  the  American  So- 
ciety of  Civil  Engineers  to  the  Engineering 
Societies  Building  is  already  being  widely 
discussed.  It  is  to  be  hoped,  for  the  good 
of  the  society  and  of  the  profession,  that 
every  phase  of  the  question  will  be  care- 
fully reviewed.  Yet  there  may  be  some  who 
will  close  their  minds  and  vote  without  giv- 
ing the  matter  careful  thought.  One  such 
was  encountered  by  the  Engineering  Record 
early  this  week — an  engineer  of  ability, 
who  in  this  matter,  has  not  displayed  the 
fairness  for  which  he  is  noted.  Upon  being 
asked  his  views  on  the  advisability  of  the 
change  in  headquarters,  he  stated  that  he 
had  opposed  the  removal  thirteen  years  ago, 
was  opposed  to  it  now  and  had  cast  his 
ballot  negatively  immediately  upon  its  re- 
ceipt, lest  someone  might  persuade  him  to 
vote  in  favor  of  the  proposal.  He  went  on 
to  say  that  the  American  Society  of  Civil 
Engineers  was  sufficient  unto  itself — had 
all  the  money  it  needed  and  a  good  building 
where  it  could  meet  as  it  would.  Upon  pro- 
test that  this  was  a  selfish  point  of  view 
and  gave  no  thought  to  the  possible  advan- 
tages to  the  profession  at  large,  he  ad- 
mitted without  a  quiver  that  such  was  the 
case.  The  Engineering  Record  trusts  that 
there  are  not  many  who  take  the  same  at- 
titude, and  it  submits  that  those  who  do 
are  out  of  harmony  with  the  spirit  which 
induced  the  board  of  direction  of  the  so- 
ciety to  submit  the  proposal  again  to  the 
membership.  The  resubmission  necessarily 
implies  that  there  is  new  evidence,  that  the 
situation  is  sufficiently  different  now  from 
what  it  was  thirteen  years  ago  to  warrant 
careful  reconsideration  by  the  members  of 
the  society.  Certainly  the  least  that  any 
member  can  do  is  to  consider  the  proposal 
carefully  and  with  an  open  mind  before 
casting  his  ballot. 
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Park  Lands  and  Engineers 

TWO  Eastern  cities  are  at  present  the 
scenes  of  controveries  over  the  invasion 
of  park  lands  \iy  engineering  structures.  In 
Washington  objection  is  being  made  to  the 
location  of  a  central  heating  and  power 
plant  near  the  Mall  and  in  the  neighborhood 
of  the  Washington  Monument,  while  in 
New  York  there  is  strenuous  protest 
against  a  pumping  plant  being  erected  by 
the  Board  of  Water  Supply  in  Morning- 
side  Park.  In  Washington  not  only  archi- 
tects but  engineers  as  well  have  appealed 
to  the  authorities  to  change  the  site.  At 
New  York,  so  far,  only  taxpayers,  real  es- 
tate interests  and  the  newspapers  are  ad- 
vancing arguments  against  the  use  of  the 
park  property.  Engineers  generally,  we 
have  no  doubt,  are  in  hearty  sympathy  with 
the  general  principle  prompting  the  pres- 
ent protests,  namely,  that  park  property — 
land  set  aside  for  the  refreshment  of  the 
people  and  for  recreation  purposes — should 
not  lightly  be  devoted  to  any  other  ends. 
The  Washington  case  seems  to  be  particu- 
larly flagrant.  In  the  New  York  situation 
we  have  the  assurance  of  the  chairman  of 
the  Board  of  Water  Supply  that  the  engi- 
neers have  considered  and  rejected  alterna- 
tive designs,  but  his  statement  is  not  con- 
vincing. A  careful  presentation  of  the  sit- 
uation by  the  engineers,  with  a  full  explana- 
tion of  the  alternatives  considered  and  the 
reasons  for  their  rejection,  is  a  necessary 
step  in  settling  the  controversy  to  the  satis- 
faction of  the  citizens.  Both  situations  in- 
volve engineering  structures,  and  it  is  but 
right  that  engineers  should  take  an  interest 
in  securing  a  correct  ultimate  solution.  If 
weighing  of  all  factors  shows  that  the  Cats- 
kill  structure  can  be  placed  nowhere  else  and 
cannot  be  put  underground  public  necessity 
justifies  the  park  site. 

Port  Development 

TWO  MAIN  arguments  concerning  port 
development  were  put  forth  in  the  ad- 
dress of  Fairfax  Harrison,  abstracted  on 
page  209,  at  the  recent  Foreign  Trade  Con- 
vention in  New  Orleans.  One  is  the  fairly 
familiar  one  that  ports  should  develop  and 
administer  their  own  facilities  and  collect 
from  the  traffic  instead  of  from  the  rail- 
roads. The  other  is  the  rather  new  doctrine 
that  we  should  concentrate  on  a  few  selected 
ports.  The  arguments  for  putting  the  re- 
sponsibility for  the  terminal  facilities  on 
the  port  itself  are  many  and  strong.  Their 
presentation  by  a  railroad  man  seems  to 
indicate  a  change  of  viewpoint  since  the  day 
when  each  road  felt  it  necessary  to  provide 
exclusive  facilities  better  than  those  of  any 
of  its  competitors.  It  is  well  that  the  rail- 
roads are  coming  to  see  the  folly  of  this 
costly  duplication  of  plant.  As  to  the  select- 
ing of  a  few  ports  for  development,  while 
this  would  undoubtedly  make  for  economy, 
it  seems  too  Utopian  to  be  realized.  What 
ambitious  port  with  a'  tolerable  harbor  and 
pier  or  two  would  forego  its  efforts  to  ex- 
pand merely  because  a  neighboring  place 
was  better  equipped?  Mr.  Harrison  im- 
plies, of  course,  that  the  railroads  could 
force  the  situation  if  they  were  allowed  to 
discriminate  in  favor  of  those  ports  best 


suited  to  their  needs — or,  from  their  point 
of  view  perhaps,  to  cease  discriminating  in 
favor  of  the  weaker  ports.  If  they  were 
given  more  liberty  here,  however,  the  next 
logical  step  would  be  to  extend  the  policy 
to  the  inland  communities.  The  Engineer- 
ing Record  does  not  say  that  they  should 
not  be  given  more  license  in  this  respect. 
But  the  question  is  one  involving  the  whole 
rate  structure  and  the  theory  of  rates; 
abuses  are  easily  possible  if  a  free  rein 
is  given,  and  it  does  not  appear  that  public 
sentiment  will  allow  it  in  this  generation. 

Part  of  Original  Cost 

SPEAKING  for  the  state  public  service 
commissions  at  the  recent  valuation  con- 
ference in  Washington,  W.  A.  Shaw  of  the 
Illinois  commission — unintentionally,  of 
course — gave  an  excellent  argument  against 
original  cost  as  a  basis  for  value.  He 
stated  that  after  a  railroad  is  opened  for 
traffic  the  work  of  putting  the  line  into  the 
best  operating  condition,  widening  ditches, 
trimming  shoulders  and  the  like  has  gener- 
ally been  done  by  the  maintenance  forces 
and  charged  to  operating  expenses.  This 
is  perfectly  true — and  it  is  equally  true 
that  the  expense  is  part  of  original  cost. 
Ergo,  the  original  cost  indicated  by  the 
books,  which  take  no  account  of  this  item, 
is  not  original  cost  at  all.  The  misgivings 
of  the  railroads  on  the  subject  of  original 
cost  are  probably  not  so  much  on  the  score 
of  the  figures  for  the  main  items  of  con- 
struction, which  either  do  or  do  not  exist, 
as  on  account  of  the  myriad  of  compara- 
tively small  items  for  finishing  the  original 
construction  and  making  the  gradual  im- 
provements that  have  been  going  on  ever 
since.  Probably  the  existence  itself  of 
many  of  these  items  will  never  be  known. 
It  does  not  meet  the  case  at  all  to  say  that 
whatever  these  expenses  were  they,  were 
charged  to  operation,  and  that  to  add  them 
to  value  would  be  to  charge  the  consumer 
twice  for  the  same  thing.  Naturally  ex- 
penses must  be  paid  somehow,  if  there  is 
any  money  anywhere  to  pay  them.  The 
fact  that  in  the  old  days,  when  accounting 
rules  were  loose,  additions  and  betterments 
were  paid  for  out  of  income,  does  not  by  any 
means  prove  that  income  could  afford  to  pay 
for  them  and  still  yield  a  reasonable  profit. 


Concentration     of     Water-Power 
Control 

THE  BUGABOO  of  a  water-power  trust 
has  been  raised  again  by  the  publica- 
tion of  the  report,  submitted  to  the  Senate 
by  the  Secretary  of  Agriculture,  showing 
the  relations  of  the  companies  owning 
water  power  in  the  United  States.  The  re- 
port was  briefly  abstracted  in  the  last  issue 
of  the  Engineering  Record,  page  192.  From 
various  quarters  have  come  expressions  of 
fear  that  the  people  of  the  United  States 
either  now  or  later  are  to  be  at  the  mercy 
of  the  octopus.  Granting  that  eighteen  cor- 
porations control  more  than  one-half  of  the 
total  water  power  used  in  public-service 
operations  in  this  country,  and  that  six  cor- 
porations control  more  than  one-quarter, 
what  need  is  there  for  alarm  so  long  as  the 


state  utility  commissions  have  control  over 
the  rates.  In  other  words,  no  matter  how 
extensive  the  monopoly,  the  return  to  it 
from  the  ownership  of  the  water  powers  re- 
mains in  control  of  the  people.  Such  is  not 
the  case,  of  course,  where  the  entire  power 
produced  at  a  particular  point  is  used  by 
a  single  corporation  for  industrial  purposes. 
Yet  it  is  not  these  powers  that  are  discussed 
in  the  report  in  question. 

That  the  report  itself  recognizes  the  ad- 
vantage of  monopoly  is  apparent  from  the 
following  passage : 

"Monopolization  of  the  supply  in  any 
given  territory  makes  possible,  through  in- 
terconnections of  stations  and  through  di- 
versification of  load,  economies  of  operation 
that  would  not  be  possible  for  isolated  in- 
dependent stations.  Interruptions  to  serv- 
ice may  be  lessened,  the  needs  of  the  cus- 
tomer may  be  better  served  and  rates  may 
be  lower  with  a  single  power  system  than 
with  several.  No  better  service  is  given  ■ 
and  no  lower  rates  charged  than  in  Cali- 
fornia, where,  notwithstanding  the  consid- 
erable municipal  developments,  90  per  cent 
of  the  total  primary  power  is  used  by  pub- 
lic-service corporations,  or  in  Montana, 
where  89  per  cent  is  owned  by  two  affiliated 
corporations.  Having  the  ability  to  give 
the  better  service  and  the  lower  rate,  it 
only  remains  for  the  proper  public  agency 
to  require  it." 

It  is  right  here  that  the  case  of  the  agi- 
tators who  hold  up  the  water-power  trust 
bugaboo  falls  to  pieces,  because  the  proper 
public  agency  to  require  reasonable  rates  is 
already  provided  in  the  various  public-serv- 
ice commissions  which  now  regulate  elec- 
tric utilities  in  all  but  fifteen  states. 


Centralized    Control    Over   River 
Pollution 

IN  his  recent  address  before  the  Michigan 
Engineering  Society  Prof.  Earle  B. 
Phelps,  of  the  U.  S.  Public  Health  Service, 
speaking  of  the  work  of  the  International 
Joint  Commission,  decried  the  current  prac- 
tice of  making  the  control  of  river  pollution 
a  state,  rather  than  a  federal,  obligation. 
There  has  resulted  from  this  condition,  he 
said,  many  divergent,  unrelated  and  even 
conflicting  laws  and  court  decisions,  and  a 
variety  of  practices  in  the  various  states, 
ranging  from  the  most  stringent  laws  and 
control  to  a  complete  disregard  of  the  whole 
subject.  Were  single  state  jurisdictions 
coextensive  with  the  principal  river  systems 
of  the  country  each  state  would  doubtless 
work  out  its  problems  to  its  own  best  in- 
terests. Unfortunately  quite  the  reverse 
is  true  and  all  of  the  more  important  river 
systems,  of  the  eastern  half  of  the  country 
at  least,  are  either  interstate  or  flow  from 
one  state  into  another.  In  addition  we  have 
as  an  international  boundary  on  the  north 
our  greatest  of  inland  water  systems,  the 
Great  Lakes  and  their  connecting  rivers. 
This  situation  has  been  by  far  the  most 
potent  factor  in  our  disregard  of  the  prob- 
lems of  stream  sanitation,  leading  to  the 
present  unsatisfactory  conditions  in  many 
of  our  most  valuable  streams. 
With  the  present  system  of  regulation  it 
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is  natural  that  there  has  grown  up  the  feel- 
ing that,  in  case  of  interstate  streams,  local 
effort  is  of  no  avail.  There  being  no  medium 
of  communication  and  agreement  between 
states  in  such  matters,  a  do-nothing  policy 
has  in  most  cases  prevailed.  The  interstate 
character  of  its  two  principal  streams  has, 
in  the  case  of  Massachusetts,  even  been 
made  the  excuse  for  exempting  those  two 
rivers  from  the  workings  of  an  otherwise 
excellent  system  of  stream  control.  Upon 
the  plea  that  these  rivers  enter  the  state 
somewhat  polluted,  the  state  permits  un- 
limited and  harmful  pollution  within  its 
borders  to  the  detriment  of  its  own  people. 
In  the  central  states  the  presence  of  the 
great  interstate  rivers  has  either  discour- 
aged legislation  altogether  or  induced  a 
tacit  understanding  that  these  rivers  are 
exempted. 

The  question  of  our  international  waters 
might  appear  to  be  even  more  complicated, 
but  fortunately  in  this  case  the  treaty-mak- 
ing powers  of  the  governments  have  pro- 
vided a  possible  remedy  and  one  which-  is 
not  without  significance.  It  is  probable, 
therefore,  that  when  the  International  Joint 
Commission  finishes  its  work,  there  will  be 
available  concrete  evidence  of  the  desira- 
bility of  centralized  control  which  can  be 
used  to  advantage  to  improve  conditions  as 
they  now  exist. 
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Fallacies  Regarding  the  Crystal- 
lization of  Steel 

AMONG  the  Letters  to  the  Editor  in 
last  week's  issue  is  one  which  disagrees 
with  the  editorial  on  the  subject  of  the 
crystallization  of  steel  in  The  Engineering 
Record  of  Jan.  8,  page  35.  The  alleged  "evi- 
dence" adduced  in  the  letter  is  of  too  gener- 
al a  nature  for  acceptance  in  support  of  the 
theory  of  the  cold  crystallization  of  steel 
under  service  conditions.  Tliat  theory, 
which  has  so  long  served  as  a  scapegoat 
for  so-called  mysterious  failures  of  steel, 
flatly  assumes  that,  because  the  fractures 
in  such  cases  commonly  exhibit  a  crystal- 
line structure,  the  material  has  been  re- 
duced to  that  state  under  repetitive  stress, 
with  accompanying  vibrations,  the  latter 
being  usually  designated  more  or  less 
vaguely  as  the  active  agent  in  producing 
the  alleged  deterioration. 

If  this  scapegoat  theory  is  not  in  reality 
a  mere  bug-bear,  it  is  high  time  that  its 
validity  should  be  established  in  a  convinc- 
ing way.  From  the  present  lack  of  affirma- 
tive evidence  it  may  be  fairly  held  that  this 
so-called  theory  is  purely  chimerical,  nor 
do  the  facts  recited  by  our  correspondent 
suffice  to  alter  that  position. 

His  observations  and  deductions,  briefly 
summarized,  are  that  certain  steel  studbolts 
which  had  been  screwed  into  the  outside 
sheets  of  steam  locomotives  could  be 
knocked  off,  in  the  case  of  old  boilers,  by  a 
single  blow  from  a  hand  hammer.  The 
fact  that  these  bolts  could  be  thus  broken 
off  is  advanced  as  proof  of  their  brittle- 
ness,  and  the  circumstance  that  the  frac- 
tures exhibited  always  a  crystalline  struc- 
ture is  offered  inferentially  as  evidence  of 
their  having  crystallized  in  service.  Inci- 
dentally, the  correspondent  calls  attention 


to  the  fact  that  these  bolts  had  been  sub- 
jected "to  great  variations  in  temperature 
and  to  extreme  vibrations,"  this  statement 
being  obviously  too  indefinite  to  admit  of 
critical  deductions.  Again,  such  pertinent 
matters  as  the  character  of  the  steel,  the 
size  of  the  bolts,  the  weight  of  the  hammer 
and  the  height  of  the  swing  are  not  men- 
tioned. 

That  the  crystalline  structure  of  steel 
and  its  ductile  properties  may  be  changed, 
within  wide  limits,  by  the  familiar  proc- 
esses of  tempering  and  annealing,  and  that 
such  changes  may  be  brought  about  under 
abnormal  and  very  exceptional  service  con- 
ditions, wherein  the  material  is  exposed  to 
peculiar  heating  and  cooling  influences,  is, 
of  course,  not  to  be  questioned.  That  con- 
sideration has,  however,  no  bearing,  direct 
or  indirect,  on  the  so-called  theory  of  cold 
crystallization  of  steel,  to  which  the  edi- 
torial excepted  to  is  addressed. 

A  steel  bolt,  ruptured  in  the  screw 
threads  under  the  blow  of  a  hammer,  will 
invariably  show  a  crystalline  structure,  so 
that  the  latter  is  in  no  way  indicative  of 
deterioration.  It  is  a  well-known  fact  that 
if  a  V-shaped  notch  be  cut  in  a  steel  bar, 
and  the  bar  be  broken  in  bending  by  means 
of  a  sledge  hammer,  with  the  notch  on  the 
tensile  side  of  the  beam,  the  fracture  will  be 
crystalline. 

Again,  if  a  sharp  V-shaped  notch  be 
turned  in  a  bar  of  soft  steel,  and,  if  the 
latter  be  broken  in  tension  at  this  notch, 
under  gradually  applied  loading,  the  struc- 
ture will  also  be  crystalline;  whereas,  if  the 
same  bar  be  broken,  under  like  conditions, 
in  the  ungrooved  parts,  the  structure  will 
show  the  silk  or  finely  granular  texture 
characteristic  of  normal  steel  as  ordinarily 
tested.  The  explanation  lies  in  the  fact 
that,  in  the  former  case,  the  stresses  are 
localized  by  the  groove,  and  no  opportunity 
is  given  for  the  material  to  draw  out  grad- 
ually, as  in  the  latter  case. 

It  is  to  be  confidently  assumed  that,  un- 
less the  temperature  conditions  vaguely  re- 
ferred to  by  our  correspondent  were  of 
such  a  pronounced  character  as  to  change 
the  crystalline  structure  of  the  metal,  the 
bolts  in  their  original  state  would  have 
shovni  the  same  behavior  and  given  pre- 
cisely the  same  indications  as  in  their  final 
state,  as  described  in  the  letter.  It 
may  at  least  be  said  with  entire  safety 
that  his  contention  remains  unproved.  His 
observations  are,  indeed,  on  a  par  with 
others  that  have  frequently  been  reported, 
and  to  which  the  origin  and  persistency  of 
the  theory  of  cold  crystallization  of  steel  is 
directly  attributable. 

It  is,  perhaps,  unnecessary  to  point  out 
that  this  discussion  has  no  bearing  what- 
ever on  the  question  of  the  progressFve 
fracture  of  steel  under  repetitive  loading, 
commonly  referred  to  as  "fatigue,"  but  at- 
tention may  again  be  directed  to  the  fact 
that  investi:gations  in  that  field  do  not  give 
evidence  of  changes  in  the  crystalline  struc- 
ture of  the  steel,  save  in  the  immediate 
vicinity  of  the  fracture,  due  to  the  shear 
slips  in  the  crystals. 

To  sum  up,  there  exists,  it  is  believed,  no 
evidence  that  stresses,  accompanied  by  vi- 
brations of  the  members  subjected  to  these 


stresses,  but  not  by  temperature  influ- 
ences, will  affect  the  crystalline  structure  of 
steel,  although  it  is  doubtless  true  that,  if 
the  amplitude  of  the  vibrations  and  their 
frequency  are  such  as  to  induce  conditions 
of  stress  similar  to  those  which  would 
eventually  cause  failure  under  repetitive 
loading,  such  failure  may  also  be  expected 
to  occur  under  the  former  conditions,  un- 
accompanied, however,  in  either  case,  by 
changes  in  the  crystalline  structure  of  the 
material,  save  in  the  region  of  fracture. 


A  Word  of  Thanks  and  a  Pledge 

THE  ANNOUNCEMENT  on  the  front 
cover  of  this  issue  of  an  increase  in  the 
subscription  rate  of  the  Engineering  Record 
makes  opportune  a  word  of  thanks  from  the 
editors  to  the  engineering  profession  and  to 
contractor*  for  the  generous  support  they 
have  received.  The  contemplation  of  the 
Engineering  Record's  progress  during  the 
past  thirteen  years  cannot  but  bring  a  feel- 
ing of  satisfaction  to  those  who  have  guided 
its  policy,  even  as  it  daily  elicits  unstinted 
praise  from  readers.  The  improvement  of 
the  paper,  in  the  last  analysis,  is  attrib- 
utable, first,  to  the  ideals  set  up  when  the 
property  was  acquired  thirteen  years  ago, 
and,  second,  to  the  confidence  of  the  pub- 
lishers that  American  engineers  and  con- 
tractors would  warmly  support  a  journal  of 
the  type  planned.  The  publishers  wanted 
a  paper  that  should  be  broadly  professional, 
and  not  merely  technical;  that  would  be 
vigorous  and  fearless  editorially;  that  in 
virility,  resourcefulness  and  energy  would 
be  typical  of  the  clientele  it  was  designed 
to  serve.  The  plans,  therefore,  provided  for 
a  paper  that  should  expand  in  any  direc- 
tion that  promised  better  service  to  the 
field,  that  should  be  of  as  great  value  to  the 
contractor  as  to  the  engineer,  that  should 
be  accurate  and  timely  in  reporting  engi- 
neering and  contracting  news,  that  should, 
in  a  word,  set  the  pace  and  the  standard  of 
American  engineering  journalism.  That 
the  field  has  approved  of  this  type  of  journal 
is  clearly  shown  by  the  growth  in  circula- 
tion from  3000  in  1903  to  20,000  in  1916. 

But  while  the  development  was  going  on, 
and  during  the  past  five  years  in  particular, 
it  has  been  appreciated  that  the  subscrip- 
tion rate  would  have  to  be  raised.  It  was 
merely  a  matter  of  time  when  the  change 
should  come,  and  the  present  year,  with 
business  on  the  upward  grade,  seems  op- 
portune. The  publishers  announce  the  in- 
crease with  full  confidence  that  its  justifi- 
cation will  be  seen  by  engineers  and  con- 
tractors, and  that  the  response  will  indicate 
that  the  publishers  were  right  when  they 
determined  thirteen  years  ago  to  set  new 
standards  in  engineering  journalism. 

To  those  who  have  watched  the  Engi- 
neering Record's  progress,  a  word  as  to  the 
future  is  entirely  unnecessary.  They  know 
that  it  will  continue  in  the  forefront,  that 
it  can  be  counted  on  to  lead  in  service  to 
the  engineer  and  contractor.  The  publish- 
ers, nevertheless,  are  glad  to  pledge  them- 
selves to  a  continuance  of  the  policies  that 
have  brought  the  Engineering  Record  to  its 
present  high  place.  Th6  leadership  that  has 
been  won  will  be  maintained. 
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FINISHED    PAVEMENT    SHOWING    LINES    MADE    BY   BROOMING 

Concrete  Road-Building  Methods  Yield  Profits 
in  Cash  Instead  of  in  Plant 

Contractor  Reduces  Labor  Costs  by  Mechanical  Handling 
of  Materials  Used  on  New  York  State  Highway  Section 

By  H.  E.  BREED 
First  Deputy  Commissioner,  New  York  State  Highway  Department 


PROFITS  in  cash,  instead  of  in  plant, 
were  realized  by  the  contractor  on  the 
Little  Valley-Cattaraugus  concrete  road  of 
the  New  York  State  highway  system,  where 
the  problem  of  machinery  versus  labor  was 
solved  by  economical  methods  of  handling 
material.  Three  distinct  advantages  for 
the  contractor  can.  be  summed  up  in  this 
piece  of  work.  His  plant  is  the  kind  in 
common  use  and  can  be  procured  easily  new 
or  second-hand,  or  ofttimes  rented.  Being 
in  general  usage,  it  has  higher  salvage 
value  than  average  plant  and  therefore 
larger  margin  for  cash  profits.  And  lastly 
it  materially  reduces  man  labor,  strikes  and 


other  industrial  troubles.  The  substitution 
of  machinery  for  man  labor  progresses  the 
work  more  rapidly,  which  is  of  distinct  ad- 
vantage both  to  contractor  and  public  at 
large. 

Machinery  versus  Men 

During  the  past  year  the  quality  and 
quantity  of  labor  has  decreased  for  several 
reasons.  The  European  war  has  checked 
immigration  and  withdrawn  many  of  our 
laborers.  The  manufacture  of  munitions 
and  the  great  output  in  the  steel  and  min- 
ing industries  have  demanded  large  forces. 
With   the   adjustment   of  monetary   condi- 


tions has  come  an  increase  of  development 
and  improvement  work  that  has  well-nigh 
exhausted  the  available  supply  of  men.  In 
order  to  cope  with  this  scanty,  risky  and 
rising  labor  market,  it  has  become  neces- 
sary for  those  who,  in  competing  for  work, 
would  allow  themselves  a  reasonable  mar- 
gin of  profit,  to  lessen  the  need  of  man 
power  by  substituting  for  it  other  methods 
of  construction. 

While  the  efficiency  of  labor  has  lessened, 
that  of  equipment  has  increased.  Obviously 
the  contractor  must  depend  more  and  more 
upon  machinery,  but  in  this  transition  to  a 
new  form  of  construction  he  will  consider 
several  things.  Can  his  ingenuity  devise 
some  means  of  cheapening  the  work  that 
other  competitors  will  overlook?  How 
much  will  he  save?  Will  his  profits  be 
real  or  plant  profits?    In  other  words,  will 


Staise+oc^ 


+00    T 


55 


3ta.39'±. 

*00      : 


m 


^ 


3taO 


|-  Concrete  Stopped 
for3eason 


It.; 
^4 


-\-'i 


■I  Mile 


■ginningof  ^~, 

Contract  vj 


BOOM  ON  MIXING  PLANT  PICKING  UP  WOODEN  BUCKET  ON  WHICH  CEMENT  HAS  BEEN  PLACED 


LAYOUT   OF   CONTRACTOR'S    PLANT   FOR   CONCRETE 
ROAD  CONSTRUCTION 

he  have  actual  cash  or  only  increased  plant 
to  show  for  his  work  when  it  is  done? 

Many  contractors  have  gone  to  the  wall 
because  their  profits  were  in  plant  instead 
of  in  cash.  It  is  dangerous  to  equip  any 
piece  of  work  so  that,  on  its  completion,  un- 
salable plant  is  left  on  the  contractor's 
hands,  unless  he  has  included  the  entire 
cost  of  the  plant  in  his  bid  cost  of  the  work. 
If,  on  the  other  hand,  the  plant  shall  be 
readily  salable,  then  only  the  excess  of 
original  cost  over  the  salvage  value,  plus 
interest,  repairs  and  depreciation,  need  be 
charged  as  a  plant  item  against  this  par- 
ticular piece  of  work. 

Plant  Layout 

The  plant  layout  used  by  the  contractor 
on  the  Little  Valley-Cattaraugus  road  is 
shown  in  the  accompanying  drawing.  The 
location  of  the  railroad,  the  siding,  cement 
house,  sand  and  stone  bins,  storage  pile, 
water  tank,  and  clam-shell  hoist  are  indi- 
cated, together  with  the  track,  industrial 
railway  and  the  line  of  improvement.  This 
takes  in  about  one-half  of  the  work  of  the 
contract,  and  on  this  basis,  from  all  indica- 
tion, it  looks  as  if  the  contractor  would 
profit  to  a  greater  extent  than  if  he  had 
used  labor.  Labor,  of  course,  was  not  en- 
tirely eliminated  on  this  work,  but  it  was 
lessened  by  about  15  men  formerly  used  in 
shoveling  material  into  barrows  and  wheel- 
ing it  to  the  mixer,  as  well  as  by  the  num- 
ber of  men  formerly  necessary  to  do  the 
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work  of  unloading  the  materials  from  the 
cars,  such  as  cement,  sand  and  stone. 

A  general  idea  of  the  plant  may  be  had 
from  the  photograph  which  shows  the  bins, 
stiff-legged  derrick  and  hoist,  with  stock 
pile.  Immediately  back  of  the  bins  is  no- 
ticed the  dinkey  engine  at  the  head  of  a 
train  made  up  for  materials.  Directly  be- 
yond is  the  standard  freight  car  on  the  Erie 
Railroad  siding. 

Unloading  Plant  and  Bins 

The  unloader  kept  the  bins  full  at  all 
times,  handling  material  from  the  cars  to 
the  bins  when  possible,  and  to  the  stock 
piles  if  the  bins  were  full,  or  from  the  stock 
piles  to  the  bins  if  no  cars  were  at  hand. 
These  stock  piles  almost  eliminated  the  de- 
murrage on  cars.  They  also  permitted  the 
work  to  be  continued  if  there  happened  to 
be  such  congestion  as  prevented  material 
from  arriving  promptly.  The  extra  cost 
of  handling  into  the  stock  pile,  and  from 
stock  pile  into  the  bins,  is  more  than  rec- 


ompensed by  the  continuity  of  the  work  at 
all  times  and  the  elimination  of  the  idle  or 
standing  cost.  The  underside  of  the  bin 
is  equipped  with  two  hoppers,  one  for  stone 
and  one  for  sand.  They  are  provided  with 
shut-off  doors  so  that  each  may  carry  the 
desired  amount  of  materials  for  a  four- 
bag  batch  of  concrete  at  the  mixer.  By 
opening  the  lower  end  of  these  hoppers  sim- 
ultaneously the  stone  and  sand  are  mixed 
when  entering  wooden  boxes  which  contain 
enough  for  one  batch.  These  boxes  were  a 
part  of  the  contractor's  home-made  equip- 
ment and  were  built  for  this  work  in  par- 
ticular. 

Coal  was  also  unloaded  by  the  derrick 
and  transported  by  the  dinkey  trains  and 
Koppel  cars.  Sufficient  cement  for  each 
train  load  was  carried  in  two  industrial 
steel  cars. 

The  average  number  of  men  used  at  the 
unloader  is  five  laborers  and  one  hoist  run- 
ner. In  the  old  way  from  sixteen  to  twenty 
men   would    be   required   to   do   the    same 


MATERIAL    HANDLING    EQUIPMENT  —  BINS,    STIFF-LEG    DERRICK    AND    HOIST,    AND    DINKEY    ENGINE 
WITH    INDUSTRIAL    CARS — STOCK    PILES    IN    FOREGROUND 


amount  of  work.  The  average  haul  for  the 
portion  completed  last  summer  was  1.95 
miles,  as  indicated  in  the  drawing.  About 
1000  ft.  of  the  track  between  the  unloader 
and  the  road  was  over  a  swamp  and  up  a 
fairly  steep  grade.  This  grade  resulted  in 
the  stalling  of  some  trains,  and  it  was  nec- 
essary to  provide  an  extra  dinkey  engine  to 
be  sure  of  handling  the  trains  properly.  It 
would  have  been  good  economy  to  have  re- 
duced this  grade  in  such  a  manner  that  the 
two  engines  could  have  handled  this  work 
without  using  the  additional  one. 

Special  Boom  on  Mixer 

The  average  train  contained  thirty  wood- 
en buckets  for  thirty  batches  with  a  suffi- 
cient amount  of  cement.  This  required 
about  eight  trainloads  a  day,  the  average 
force  being  three  dinkey  engineers,  one 
foreman  and  two  laborers.  On  the  basis  of 
the  work  done  last  summer  the  yard  cost 
per  mile  haul  was  5.65  cents,  exclusive  of 
coal  and  plant  charges. 

In  one  of  the  illustrations  the  boom  is 
picking  up  a  bucket  on  which  the  cement 
has  been  placed.  The  further  operation  of 
this  bucket  from  the  train  to  the  hopper  of 
the  mixer  is  more  clearly  indicated  in  an- 
other, close-up  view.  These  two  pictures 
also  show  the  location  of  the  track  with  re- 
spect to  the  pavement  and  the  construction 
details  of  the  buckets  used  for  carrying  the 
material.  The  mixer  is  equipped  with  a 
boom  for  handling  the  buckets,  which  are 
dumped  by  a  single  trip  on  the  iron  handle. 
The  man  on  the  lower  platform  operates 
the  hoisting  mechanism.  The  boom  at  the 
present  time  is  moved  sideways  to  a  posi- 
tion above  the  bucket  by  two  men.  It  is  the 
intention  to  operate  it  mechanically  before 
next  year's  work  begins.  The  views  indi- 
cate the  number  of  men  required  to  place 
the  concrete  and  something  of  the  method 
of  screeding  and  finishing  the  surface.  The 
mixer  used  was  a  V^-cu.  yd.  Austin. 

The  sub-grade  ahead  of  the  machine, 
which  is  kept  free  from  all  material,  can  be 
carried  so  close  that  after  rolling  there  is 
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no  chance  for  it  to  become  cut  up,  nor  is 
extra  work  necessary  to  shape  it  before  the 
concrete  is  placed.  This  contributes  large- 
ly to  a  better  result  in  the  pavement,  as  it 
is  a  well-known  fact  that  with  a  smooth  sub- 
grade  there  is  less  chance  for  surface  crack- 
ing. It  also  eliminates  the  cost  of  extra  fin- 
ishing of  the  sub-grade  just  before  the  con- 
crete is  placed. 

In  the  view  of  the  finished  pavement  the 
lines  in  the  foreground  are  the  results  of 
brooming.  In  the  manipulation  gang  there 
are,  on  an  average,  one  foreman,  one  fire- 
man, one  mixer  engineer  and  fifteen  labor- 
ers, while  on  the  fine  grading  and  forms 
there  are  one  foreman  and  an  average  of 
three  laborers.  The  batch  used  was  a  four- 
bag  one.  The  type  of  dumping  bucket  has 
the  advantage  of  placing  the  concrete  on 
the  road  in  excellent  shape.  The  water 
tank  for  the  mixture  is  capable  of  fine  ad- 
justment and  consequently  gives  a  very  uni- 
form mix. 


Grid  Above  Filter  Surface 
Saves  Wash  Water 

New  System  of  Auxiliary  Wash  Shows  Definite 

Economies  and  Eliminates  Recourse 

to  Fire  Hose  Stream 

AN  AUXILIARY  grid  above  the  sand  in 
the  iron-removing  filters  of  the  Cham- 
paign &  Urbana  (111.)  Water  Company 
saves  10,000  gal.  of  wash  water  per  filter 
daily.  Considerable  difficulty  was  experi- 
enced in  the  early  period  from  fouling  of 
the  sand  bed  following  the  installation  of 
the  filters  in  1913.  A  description  of  the 
plant  and  its  operation  appeared  in  the 
Engineering  Record  of  April  11,  1914, 
page  419.  F.  C.  Amsbary,  manager  of  the 
company,  presented  at  the  meeting  of  the 
Illinois  section  of  the  American  Water- 
works Association,  Jan.  26,  the  following 
information  regarding  his  experience: 

It  had  been  the  custom  at  the  plant  to 
use  a  fire  hose  on  the  surface  of  the  filters 
whenever  they  became  so  clogged  up  that 
they  would  not  last  through  a  15-hr.  run 
with  any  degree  of  efficiency.  This  seemed 
to  tear  the  floe  loose  and  clean  up  the  sand 
bed  so  that  the  filters  could  be  used  for 
several  weeks  again  when  the  same  opera- 
tion had  to  be  repeated. 

The  benefits  resulting  from  the  use  of  a 
fire  hose  upon  the  filter  bed  demonstrated 
the  possible  applicability  of  a  high  pressure 
wash  regularly  applied  to  the  top  of  the 
bed.  W.  W.  DeBerard,  Western  editor  of 
the  Engineering  Record,  suggested,  during 
the  meeting  of  the  society  in  March,  1914, 
a  high-pressure  grid  placed  a  few  inches 
above  the  sand  bed  while  the  latter  was 
at  rest,  but  which  would  be  submerged  in 
sand  when  the  wash  water  was  applied  to 
the  underdrains.  This  method  had  been 
tried  out  at  Oakland  and  found  to  work  in 
a  very  efficient  manner.  Accordingly,  dur- 
ing July,  1914,  an  experimental  grid  was 
placed  in  one  of  the  Champaign  &  Urbana 
Company's  filters.  After  six  months'  trial 
the  effectiveness  of  this  grid  was  so  evident 
that  similar  grids  were  placed  in  all  of  the 
filters. 

Details  of  System 

The  grid  system,  as  installed  for  experi- 
mental purposes,  consisted  of  two  parallel 
manifolds  made  up  of  4-in.  nipples,  15  in. 
long,  and  4  x  %-in.  crosses.  Lengths  of 
ordinary  %-in.  galvanized  iron  pipe,  2%  ft. 
long,  capped  at  the  outer  end,  were  screwed 


into  the  crosses,  thus  forming  the  laterals 
to  the  grid  system.  The  laterals  were  per- 
forated on  their  under  surface  at  12-in. 
intervals  with  1/16-in.  holes.  Perforations 
were  found  to  clog  rapidly  so  the  size  of  the 
holes  was  enlarged  to  Vs  in.  and  finally  to 
3/16  in. 

A  fairly  even  distribution  of  the  wash 
water  is  secured.  There  is  approximately 
one  perforation  per  square  foot  of  filter 
area.  The  discharge  through  the  grids  is 
estimated  at  one-third  the  discharge 
through  the  underdrains. 


The  quantity  of  water  required  to  wash 
the  filters  has  been  reduced  more  than  one- 
third.  Approximately  25,000  gal.  per  filter 
per  day  are  now  required  where  formerly 
35,000  gal.  per  filter  per  day  were  required. 
As  to  the  frequency  of  washing,  it  has  been 
found  that  when  it  is  necessary  the  filters 
can  be  put  through  a  24-hr.  run  and  still 
maintain  a  fair  degree  of  efficiency.  For- 
merly at  the  end  of  an  18-hr.  run  the  sand 
bed  would  be  almost  impervious.  Frequent 
analysis  of  the  effluent  shows  an  average 
iron  removal  of  95  per  cent. 


Largest  Imhoff  Tank  Plant  Nearly  Ready  to 
Treat  Rochester's  Sewage 

Concrete  Construction  Finished  on  Six  Detritus  Tanks  and  Ten 
Sedimentation  Units  Having  Exceptional  Sludge- Storage  Capacity 

'  BY  C.  ARTHUR  POOLE 

General  Assistant,  Department  of  Engineering,  Rochester,  N.  Y. 

000  people  living  within  the  territory  trib- 
utary to  the  sewage-treatment  system. 

History  of  Investigations 

As  early  as  the  year  1889  the  question 
of  the  future  disposal  of  the  sewage  of  the 
city  was  being  considered,  at  which  time 
the  late  Emil  Kuichling,  consulting  engi- 
neer, made  a  study  and  report  of  the  con- 


EXCEPT  for  the  installation  of  the 
operating  equipment,  the  sewerage  and 
treatment  works  at  Rochester,  N.  Y.,  the 
largest  single  Imhoff  tank  plant  in  the 
country,  was  completed  at  the  beginning 
of  this  year.  Involving  an  expenditure 
of  about  $2,000,000,  the  city's  large-scale 
improvements,  which  have  been  under  con- 
struction since  1911,  include  7  miles  of  In- 
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TREATMENT    WORKS   ARE    ON    290-ACRE    PLOT   AND    CONSIST,    AT    PRESENT,    OF    SIX   DETRITUS    TANKS, 
REVOLVING    SCREENS,    TEN    IMHOFF    TANKS,    AND     SLUDGE-DRYING  BEDS 


terceptors  and  conduits,  1 1/3  miles  of  sub- 
merged outlet,  six  detritus  tanks,  fine 
screens,  and  10  Imhoff  tanks,  with  provi- 
sion for  ten  more  when  future  needs  re- 
quire them.  The  work  was  undertaken  to 
relieve  the  pollution  of  the  Genesee  River 
by  crude  sewage,  and  under  the  new  plan 
of  collection  and  disposal  the  effluent  will 
be  discharged  into  Lake  Ontario.  The  de- 
sign of  the  Imhoff  tanks  is  rather  unusual, 
in  that  it  provides  for  unusually  large 
sludge  storage  capacity  and  increased  gas 
vent  compartments,  making  the  individual 
tanks  of  exceptional  size.  Another  special 
feature  is  the  installation  of  a  power  plant 
utilizing  the  head  available  in  the  effluent 
from  the  tanks  to  develop  power  sufficient 
to  light  and  operate  the  plant.  The  entire 
work  has  been  planned  to  provide  for  a 
future  population   of   approximately  450,- 


ditions.  The  flow  in  the  Genesee  River  at 
that  time,  and  for  some  years  afterward, 
was  adequate  to  dilute  the  sewage  suf- 
ficiently to  prevent  any  complaints  of  con- 
tamination. With  the  growth  of  the  city 
and  an  increased  volume  of  sewage  the  con- 
dition of  the  river  continually  grew  worse, 
numerous  complaints  were  made  and  sev- 
eral damage  suits  were  begun,  so  that  in 
1904  Mr.  Kuichling  was  again  employed  to 
investigate  and  report  upon  the  question 
of  sewage  treatment  for  the  entire  city. 
These  investigations  continued  until  1907, 
during  the  latter  part  of  which  period 
George  H.  Benzenberg  and  Rudolph  Hering 
were  associated  with  Mr.  Kuichling  and 
concurred  in  the  report  submitted  by  him 
early  in  that  year.  The  system  of  dis- 
posal now  under  construction  follows  sub- 
stantially the  one  recommended. 
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Plans  were  submitted  to  the  State  De- 
partment of  Health  for  approval  in  1910. 
Realizing  the  importance  of  the  questions 
involved,  not  only  to  Rochester  but  to  other 
municipalities  near  the  Great  Lakes,  the 
Commissioner  of  Health  held  a  public  hear- 
ing upon  the  matter  and  before  giving  his 
approval  submitted  the  plans  to  three  of 
the  leading  sanitary  engineers  in  this  coun- 
try, Allen  Hazen,  X.  H.  Goodnough  and 
F.  Herbert  Snow.  These  men  and  Theo- 
dore Horton,  consulting  engineer  to  the 
Department  of  Health,  all  reported  favor- 
ably upon  the  general  principles,  but  rec- 
ommended some  modification  of  the  de- 
tails. As  there  was  still  some  local  criti- 
cism of  the  treatment  proposed  and  the  dis- 
charge of  the  effluent  into  the  lake,  Prof. 
George  C.  Whipple  of  Harvard  University 
was  retained  in  1912  to  investigate  and  re- 


lation of  the  city  itself,  as  it  includes  about 
2600  acres  to  the  west  of  the  present  limits 
tributary  to  the  West  Side  trunk  sewer, 
and  about  500  acres  to  the  east  and  north 
of  the  city  tributary  to  the  East  Side 
trunk  sewer  and  the  Lake  Avenue  sewer. 
There  are  also  large  territories  to  the  south 
and  east  which  may  in  time  be  annexed 
to  the  city. 

In  addition,  provision  has  been  made  for 
the  sewage  of  a  large  territory  north  of 
the  city,  which  is  not  now  sewered,  but 
where  the  natural  drainage  is  toward  the 
Genesee  River.  This  section  will  include 
an  area  on  the  west  side  of  the  river  of 
about  500  acres,  with  an  estimated  future 
population  of  15,000  and  about  1750  acres 
on  the  east  side  of  the  river  with  an  esti- 
mated future  population  of  35,000.  This 
will  make  approximately  440,000  people  liv- 


the  territory  north  of  the  city,  where  the 
separate  system  will  be  used,  it  is  planned 
to  provide  for  the  sewage  only,  and  a  fu- 
ture flow  of  175  gal.  per  capita  haa  been 
assumed  here.  On  these  bases  the  total 
estimated  volume  of  the  future  dry-weather 
flow  will  be  approximately  55,500,000  gal. 
and  the  storm-water  flow  will  be  173,000,- 
000  gal.  daily. 

The  same  quantities  have  been  used  for 
the  design  of  the  treatment  plant,  but 
only  part  of  the  Imhoff  tanks,  enough  for 
present  conditions,  are  constructed  now. 

Intercepting  Sewer 

To  divert  the  sewage  from  the  river  and 
deliver  it  at  the  treatment  plant  an  in- 
tercepting sewer  has  been  constructed 
to  collect  all  of  the  sewage  and  2V2  addi- 
tional equal  volumes  in  time  of  storm.  The 


SIX  DETRITUS  TANKS    (IN   FOREGROUND)    ARE  TO  BE  EQUIPPED  WITH   MECHANICALLY   OPERATED   BUCKET    DREDGES   FOR    CLEANING — AT   THE   OUTLET  END 
REVOLVING  SCREENS  WILL  BE  INSTALLED — CONCRETING  PLANT  FOR  IMHOFF   TANKS  SHOWN  IN   BACKGROUND 


port  upon  the  project,  more  particularly  as 
to  the  effect  upon  the  quality  of  the  lake 
water  along  the  shore.  Professor  Whipple 
found  that  the  sanitary  quality  of  the 
water  along  the  beaches  would  not  be  im- 
paired. 

Estimate  of  Future  Population 

The  designs  for  the  intercepting  sewer 
and  treatment  plant  have  been  based  upon 
an  estimated  future  population  in  each  of 
the  eight  districts  served  by  the  principal 
outlet  sewers,  the  estimates  varying  from 
24  persons  to  the  acre  in  the  outlying  dis- 
tricts, to  57  to  the  acre  in  sections  nearer 
the  center  of  the  city.  These  districts 
have  a  total  area  of  13,100  acres  and  the 
future  population  is  estimated  at  390,000. 
This  territory  tributary  to  the  existing 
outlet  sewers  includes  all  the  area  within 
the  present  boundaries  of  the  city,  except 
a  small  section  in  the  northeastern  part 
of  the  city  which  has  a  separate  system 
of  sewers  and  is  treated  independently,  as 
described  in  the  Engineering  Record  of 
May  29,  1915,  page  679.  This  estimate  of 
890,000  does  not  represent  the  future  popu- 


ing  within  the  district  served  by  the  sew- 
age disposal  system  as  at  present  planned. 
The  present  population  of  Rochester  is 
about  250,000. 

Quantity  of  Sewage 

For  data  on  which  to  base  the  size  of  the 
intercepting  sewer,  and  to  make  an  esti- 
mate of  the  quantity  of  sewage  at  the 
treatment  plant  for  present  conditions, 
gagings  with  Cippoletti  weirs  were  made 
in  1910  of  the  dry  weather  flow  in  each 
of  the  existing  outlets.  The  mean  daily 
flow  for  all  of  the  sewers  was  found  to  be 
91  gal.  per  capita,  varying  greatly  for 
the  different  districts  from  59  to  156  gal. 
per  capita. 

The  intercepting  sewer  is  designed  to 
provide  for  a  future  dry  weather  flow  of 
120  gal.  per  capita,  and  a  future  storm- 
water  flow  of  420  gal.  per  capita,  the  lat- 
ter being  made  up  of  1  part  of  sewage  and 
2V2  additional  parts  of  storm  water.  This 
basis  of  estimate  has  been  adopted  for  all 
sewers  of  the  combined  system,  which  is 
the  condition  in  all  the  territory  now  trib- 
utary  to   the   existing   outlet   sewers.     In 


storm  water  in  the  outlet  sewer  in  excess 
of  this  quantity  will  pass  on  and  discharge 
into  the  river,  the  existing  sewers  thus 
becoming  overflows  beyond  the  point  of  in- 
terception. The  flow  to  be  diverted  into 
the  interceptor  will  be  controlled  by  regu- 
lating devices  that  will  automatically  main- 
tain the  required  volume  of  discharge. 
These  regulating  devices  are  placed  in  a 
chamber,  located,  in  most  cases,  over  the 
intercepting  sewer,  and  consist  of  a  cast- 
iron  float  that  operates  a  shutter  over  the 
inlet  to  the  chamber.  The  flow  will  be  di- 
verted by  a  dam  in  the  main  sewer  into  the 
chamber,  from  which  it  will  be  discharged, 
at  a  lower  level,  into  the  interceptor. 

The  outlet  for  the  discharge  of  the  ef- 
fluent from  the  plant  is  a  steel  pipe,  66  in. 
in  diameter,  made  of  plates  %  in-  in  thick- 
ness. The  pipe  terminates  in  a  timber  crib 
located  7000  ft.  from  the  shore,  discharg- 
ing at  a  point  where  the  water  is  50  ft. 
deep.  The  methods  employed  in  laying  this 
pipe  and  the  detail  of  the  submarine  joint 
used  are  described  in  the- Engineering  Rec- 
ord of  July  3,  1915,  page  20. 

The  location   of  the  treatment  plant  is 
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CONTRACTOR  S    TRAVELING    DERRICK     PLANT    PLACING    CONCRETE    IN    THE 
HOPPER-SHAPED   BOTTOMS   OF   THE    IMHOFF   TANKS 


STEEL    FORMS    FOR    TRANSVERSE    WALLS    AND    REINFORCEMENT    IN    MIDDLE 
WALL  BETWEEN  TWO  TANKS 


about  2  miles  east  of  the  Genessee  River  and 
about  1/2  niile  south  of  the  lake  shore.  The 
city  has  purchased  290  acres  on  which  to 
build  the  works  and  dispose  of  the  sludge. 

Six  Detritus  Tanks 

As  all  of  the  sewers  tributary  to  the 
plant  are  on'  the  combined  system,  ample 
provision  has  been  made  in  the  design  for 
the  removal  of  grit  and  floating  matter  by 
passing  the  sewage  through  detritus  tanks 
and  screens  before  entering  the  Imhoff 
tanks.  There  are  six  detritus  tanks  placed 
side  by  side,  the  flow  being  controlled  by 
gates  at  the  entrance  to  each  tank.  The 
settling  chamber  in  a  tank  is  90  ft.  long, 
10  ft.  wide  and  has  an  effective  depth  of 


3  ft.,  giving  a  capacity  for  the  accumula- 
tion of  grit  of  about  100  cu.  yd. 

It  is  planned  to  operate  the  tanks  so 
that  the  present  dry  weather  flow  will  pass 
through  one  tank;  as  the  flow  increases  in 
time  of  storm  additional  tanks  will  be  put 
in  operation,  keeping  approximately  the 
same  volume  passing  through  each  tank. 
As  the  water  level  will  rise  with  the  in- 
creased flow,  the  velocities  will  vary  from 
8  to  15  in.  per  second,  the  slower  velocity 
prevailing  during  times  of  storm,  since 
more  grit  is  transported  in  the  sewage. 

Coarse  racks  with  2-in.  openings  are 
placed  in  the  channel  at  the  entrance  to 
the  tanks,  and  drainage  is  provided  for  by 
a  system  of  underdrains,  which,  being  con- 
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trolled  by  valves,  operate  only  during  pe- 
riods of  cleaning. 

The  tanks  will  be  mechanically  cleaned 
by  an  excavating  machine,  similar  in  oper- 
ation to  a  bucket  dredge.  This  machine 
will  have  three  lines  of  buckets  to  elevate 
the  material,  which  will  be  discharged  on 
a  belt  conveyor  delivering  to  dump  cars. 
It  will  move  longitudinally  with  the  tanks 
on  tracks  placed  on  the  walls  and  can  be 
shifted  under  its  own  power  on  transfer 
tracks  to  any  of  the  tanks.  The  excavated 
material  placed  in  the  dump  cars  will  be 
transported  by  locomotives  and  deposited 
upon  the  adjacent  city  property. 

Mechanically  cleaned,  revolving  screens, 
of  the  Riensch-Wurl  pattern,  with  %-in. 
openings,  will  be  placed  at  the  outlet  of 
each  of  the  tanks.  It  is  not  intended  to 
accomplish  by  these  screens  what  is  known 
as  fine  screening,  but  they  are  used  only 
to  remove  floating  matter  from  the  sewage. 

Automatic  Control  of  Flow 

From  the  detritus  tanks  the  flow  will 
pass  to  two  main  influent  channels  for  dis- 
tribution to  the  Imhoff  tanks.  These  are 
arranged  symmetrically,  ten  tanks  being 
placed  on  each  side  of  the  influent  chan- 
nels. At  present  only  the  ten  on  the  west 
side  will  be  built;  those  on  the  east  side 
are  planned  to  provide  for  future  enlarge- 
ment as  the  population  of  the  city  in- 
creases. 

The  two  influent  channels  run  the  entire 
length  of  the  plant,  or  about  485  ft.  They 
have  a  level  bottom  and  are  7  ft.  wide  op- 
posite the  first  tank,  decreasing  in  width, 
as  each  successive  tank  is  passed,  to  a 
minimum  width  of  2  ft.  opposite  the  last 
tank.     This  decrease  in  width  is  designed 
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IN  ROCHESTER'S  CASE  RECTANGULAR  IMHOFF  TANKS  WERE  CHEAPER  THAN   CIRCULAR,  ACCORDING  TO  ESTIMATES — SIDE  WALLS  ARE  VERTICAL  INSTEAD  OP 

INCLINED — LARGE   SLUDGE   STORAGE    CAPACITY   PROVIDED 


February  12,  1916 

so  as  to  maintain  a  minimum  velocity  of 
2  ft.  per  second  in  these  channels.  The 
desired  flow  for  each  tank  will  be  diverted 
from  these  channels  through  an  opening 
controlled  by  a  gate.  This  gate  will  work 
automatically,  being  operated  by  a  float  in 
a  chamber  connected  with  the  influent 
channel.  As  the  water  surface  in  the  chan- 
nel rises  the  gate  will  be  opened,  allow- 
ing an  increased  flow  to  enter  each  tank 
equal  to  the  total  increase  in  volume  in 
the  channel  divided  by  the  number  of  tanks 
in   operation. 

This  regulating  apparatus  consists  of  an 
arm  or  walking-beam  attached  to  the  float 
with  a  counterweight  on  the  other  end. 
The  gate  is  suspended  from  the  arm  on 
the  same  side  of  the  pivot  as  the  float. 
The  ratio  of  the  distances  of  the  points  of 
support  from  the  pivot  determines  the  rela- 
tive movement  of  the  float  and  gate.    This 
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tion   local   conditions,    it   was   found  that 

w!-/^''^*"^"'*'"  **"^«  were  the  cheaper. 
While  the  quantities  in  the  cylindrical  tank 
were  less,  the  unit  costs,  due  to  the  irregu- 
larities of  the  curved  surfaces,  would  be 
very  much  greater.  The  cylindrical  tank 
also  would  require  more  steel  reinforce- 
ment than  the  rectangular. 

In  designing  the  tanks  local  conditions 
not  common  to  other  localities  influenced 
the  selection  of  a  type  of  tank  different 
in  many  features  from  other  Imhoff  tanks. 
In  the  first  place  the  topography  of  the 
site  and  the  character  of  the  soil  was  such 
that  it  seemed  best  to  excavate  for  all  the 
tanks  together  by  some  cheap  method  of 
excavation,  rather  than  the  more  costly 
method  of  excavating  a  pit  for  each  tank 
as  is  done  in  most  cases.  The  ground 
water  being  below  the  elevation  of  the 
foundation,    all   the   excavation    was    dry. 


TRUSSES  FOR  FORMING 
ARCHES  IN  TRANS- 
VERSE WALLS 


final  disposition  of  the  effluent  in  the  lake 
provides  in  itself  adequate  means  of 
further  treatment. 

The  sludge-digestion  compartments  are 
designed  to  provide  for  a  storage  period 
of  150  days,  this  being  the  probable  maxi- 
mum duration  of  cold  weather  during 
which  the  sludge  cannot  be  removed. 

The  estimated  quantity  of  sludge  for 
this  period  is  taken  at  2  cu.  ft.  per  person, 
making  the  required  capacity  of  one  tank 
43,000  cu.  ft.  In  fact,  more  space  is  pro- 
vided for  sludge  than  these  figures  indicate, 
as  the  three  hopper  bottoms  are  not  included 
and  the  upper  limit  of  the  computed  vol- 
ume is  taken  three  feet  below  the  slot  at 
the  bottom  of  the  sedimentation  chamber. 

Imhofp  Tank  Details 

The  inside  dimensions  of  each  tank  are 
110  ft.  long,  35  ft.  wide  and  a  maximum 
depth  of  40  ft.  The  flowing-through  or 
settling  compartment  is  made  up  of  two 
longitudinal  V-shaped  troughs  each  10  ft. 
wide  and  12  ft.  deep  from  the  water  sur- 
face to  the  6-in.  slot  at  bottom.  The  bot- 
toms of  these  troughs  are  inclined  slabs  5 
in.  thick,  sloped  at  an  angle  of  1  horizontal 
to  1%  vertical.     Between  the  troughs  is 


ratio  varies  for  the  different  tanks,  being 
1  to  6  opposite  the  first  and  1  to  4  opposite 
the  last  tank.  All  parts  of  the  apparatus 
have  been  made  so  that  they  can  be  easily 
adjusted  to  fit  the  varying  conditions  that 
will  arise  in  the  operation  different  from 
the  theoretical  assumptions. 

The  plans  of  the  disposal  plant  ap- 
proved by  the  State  Department  of  Health 
in  1910  provided  for  plain  sedimentation 
tanks  150  ft.  long,  25  ft.  wide  and  12  ft. 
deep.  This  was  about  the  time  Dr.  Kari 
Imhoff  introduced  in  this  country  the  type 
of  tank  bearing  his  name.  In  order  to 
take  advantage  of  any  improvements  in 
this  line,  the  starting  of  construction  work 
upon  the  plant  was  delayed  until  this  pro- 
posed method  of  tank  treatment  could  be 
examined.  After  extensive  study  and  in- 
vestigation it  was  decided  to  adopt  the  Im- 
hoff tank  in  place  of  the  sedimentation 
tanks  first  proposed.  The  main  considera- 
tion entering  into  this  decision  was  the 
question  of  the  handling  and  disposal  of 
the  sludge.  While  the  first  cost  would  be 
considerably  more,  the  inoffensive  charac- 
ter and  greatly  reduced  volume  of  sludge 
from  the  Imhoff  tanks  and  the  readiness 
with  which  the  dried  sludge  could  be 
handled,  would  more  than  offset  the  in- 
creased cost  in  reduced  operating  charges. 

Rectangular  Tanks  Cheapest 

Another  question  requiring  careful  study 
was  whether  cylindrical  or  rectangular 
tanks  would  be  the  most  economical.  After 
preparing  plans  and  estimates  on  both 
these   designs   and   taking   into   considera- 


PLACING  SLABS  IN 
BOTTOM  OF  FLOWING 
CHANNEL 


This  made  it  advisable  to  construct  the 
tanks  with  vertical  side  walls,  avoiding 
the  inclined  surfaces  that  have  been  used 
to  enlarge  the  tanks  above  the  sludge  com- 
partment. Other  controlling  conditions 
were  the  shorter  period  of  sedimentation 
required,  as  compared  with  other  places, 
and  the  larger  sludge-storage  capacity 
adopted.  These  two  conditions  made  the 
relative  sizes  of  the  flowing-through  sec- 
tion and  the  sludge-digestion  section  un- 
usual, and  permitted  carrying  the  outside 
walls  up  vertical  as  desired,  and  also  al- 
lowed a  greater  area  for  the  escape  of  gas, 
a  feature  that  was  also  desired. 

A  tank  is  designed  to  handle  the  sewage 
from  21,500  persons.  This  will  give  a  dry- 
weather  flow  of  four  cubic  feet  per  second, 
and  a  storm  flow  of  14  cu.  ft.  per  second 
in  each  tank,  the  storm  flow  passing 
through  the  same  tanks  as  the  dry  weather 
flow,  raising  the  water  surface  slightly 
and  increasing  the  velocity.  For  these 
flows  th"?  velocities  in  the  flowing-through 
chamber  will  be  0.023  ft.  per  second  and 
0.072  ft.  per  second,  and  the  period  of 
sedimentation  will  be  78  and  25  min.,  re- 
spectively. This  comparatively  short  period 
of  sedimentation  is  deemed  sufficient  as  the 


a  gas  vent  3 ','2  ft.  wide  and  outside  the 
troughs  are  two  other  gas  vents  each  2V2 
ft.  wide,  running  the  entire  length  of  the 
tank,  making  the  space  for  the  escape  of 
gas  about  30  per  cent  of  the  total  exposed 
water  surface.  The  sludge-digestion  com- 
partment has  three  hopper-shaped  bottoms, 
each  35  ft.  square  at  the  top  and  8  ft.  deep, 
and  the  distance  from  the  hopper  bottoms 
to  the  6-in.  slot  in  the  bottom  of  the  settling 
troughs  is  15  ft. 

The  tanks  are  arranged  so  that  two 
tanks  are  built  as  one  unit,  using  a  middle 
longitudinal  wall  to  divide  the  two  tanks 
and  also  to  carry  the  sludge  channel.  Be- 
tween the  units  is  a  space  10  ft.  wide  to  be 
used  for  a  driveway.  The  outside  dimen- 
sions of  one  unit  are  approximately  116  x 
79  ft.  The  outside  walls  are  2  ft.  in  thick- 
ness and  are  designed  to  resist  an  outside 
earth  pressure  from  backfill  to  the  top  of 
the  wall  with  the  tank  empty  and  an  inside 
water  pressure,  with  a  maximum  head  of 
27  ft.,  with  no  backfill.  The  walls  are 
divided  longitudinally  into  panels  with  a 
transverse  wall  across  the  entire  unit  every 
12  ft.  4  in.  These  transverse  walls  are  18 
in.  in  thickness  and  act  as  beams  support- 
ing the  settling  troughs,  also  as  buttresses 
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for  the  earth  pressure  and  ties  for  the  water 
pressure.  They  are  arched  on  the  bottom 
to  permit  the  free  circulation  of  sludge  be- 
tween the  hopper  bottoms.  In  the  side 
walls  opposite  each  transverse  wall  are 
placed  two  10-in.  channels  24  ft.  long,  act- 
ing as  pilasters,  which  are  in  turn  con- 
nected with  six  1%-in.  tie  rods  running 
through  the  transverse  walls,  thereby  tying 
the  sidewalls  together.  The  end  walls  are 
similarly  constructed  with  tie  rods  running 
through  the  triangular  section  which  forms 
the  key  to  the  settling  troughs.  The  hori- 
zontal reinforcement  in  the  panels  between 
the  pilasters  consists  of  %-in.  bars  spaced 
with  increasing  centers  as  they  approach 
the  top  of  the  wall.  The  middle  longitudinal 
wall  between  the  two  tanks  is  30  in.  in 
thickness  and  reinforced  to  resist  a  full 
head  of  water  on  either  side  with  the  other 
tank  empty. 

Effluent  Runs  Power  Plant 

In  order  to  provide  for  a  reversal  of  flow 
through  the  tanks,  to  equalize  the  deposit 
of  sludge  in  the  hopper  bottoms,  both  ends 
of  the  tank  are  identical  in  design,  with  a 
channel  running  on  top  of  the  outside  wall 
which  alternately  acts  as  an  influent,  or  ef- 
fluent channel  as  the  flow  is  reversed.  The 
direction  of  flow  in  the  tanks  will  be  con- 
trolled by  hand-operated  gates. 

The  flow  from  the  Imhoff  tanks  passes  to 
the  main  effluent  channel,  which  runs  paral- 
lel to  the  main  influent  channel,  but  at  a 
lower  level.  Up  to  this  point  the  channels 
and  weirs  of  all  the  tanks  are  at  the  same 
elevation.  The  main  effluent  channel  is 
divided  into  two  smaller  channels  by  a  par- 
tition wall  which  acts  as  a  weir.  The  flow 
drops  into  the  smaller  of  these  channels, 
which  is  designed  to  carry  the  normal  dry- 
weather  flow;  if  it  exceeds  this  amount,  it 
overflows  into  the  larger  channel.  These 
channels  have  a  grade  and  increase  in 
width  toward  the  outlet,  being  2  ft.  and  4 
ft.  wide,  respectively,  opposite  the  first 
tanks,  and  3  ft.  and  6  ft.  wide  opposite  the 
last  tank.  The  dry  weather  flow  discharges 
into  a  48-in.  pipe  leading  to  the  power 
plant,  and  the  storm  flow  directly  into  the 
outlet  pipe  to  the  lake. 

The  power  plant  is  located  some  distance 
north  of  the  Imhoff  tanks,  at  an  elevation 
that  will  give  a  head  capable  of  producing 
150  h.p.  with  a  volume  equal  to  the  dry 
weather  flow.  The  48-in.  pipe  from  the 
effluent  channels  acts  as  a  penstock  dis- 
charging through  two  turbines,  each  acting 
upon  the  unit  principle.  Each  turbine  is 
direct  connected  with  the  generators  and 
the  resulting  power  will  be  used  to  light 
and  operate  the  plant. 

Sludge-Drying  Beds 

The  sludge  is  drawn  from  the  Imhoff 
tanks  through  8-in.  cast-iron  pipes  which 
discharge  into  the  channel  between  two 
tanks  about  5  ft.  lower  than  the  water  sur- 
face in  the  tanks.  This  channel  conveys 
the  sludge  to  the  drying  beds,  located 
directly  west  of  the  tanks.  The  sludge 
beds  are  designed  so  as  to  provide  1  sq.  ft. 
of  area  for  every  three  persons  of  the  pop- 
ulation; the  area  for  one  tank  therefore 
will  be  7166  sq.  ft,  and  the  total  area 
for  ten  tanks  a  little  over  IVz  acres. 
The  beds  are  divided  into  sections  about 
43  ft.  square  by  concrete  partition  walls 
and  are  lined  with  19  in.  of  filtering 
material,  made  up  of  2  in.  of  fine  sand, 
3  in.  of  coarse  sand,  8  in.  of  coarse 
sand  and  gravel  and  6  in.  of  broken  stone. 


They  are  underdrained  with  3-in.  tile, 
spaced  8  ft.  apart.  Running  lengthwise 
with  the  plant  are  two  depressed  channels 
which  serve  for  the  collection  of  the  drain- 
age from  the  3-in.  tile  aiid  also  contain 
tracks  on  which  the  dried  sludge  will  be  re- 
moved in  dump  cars.  For  loading  these 
dump  cars  conveying  machines  will  be  in- 
stalled which  will  carry  buckets  from  the 
beds  to  the  cars. 

The  final  disposition  of  the  sludge  will 
be  in  deep  gulleys  and  low  places  on  the 
city  property  adjacent  to  the  plant,  where 
it  will  be  used  as  filling. 

Construction  Work 

Construction  work  upon  the  sewage- 
treatment  system  was  started  in  April, 
1911.  The  intercepting  sewer  with  its 
connections,  the  conduit  from  the  city  to 


units  were  provided  so  the  concrete  work 
could  alternate  between  these  units.  The 
side  walls  were  carried  up  in  courses  of 
about  3  ft.  in  a  lift.  The  specifications 
provided  that  there  should  be  no  vertical 
joints  in  a  unit,  the  outside  walls,  middle 
wall  and  transverse  walls  being  carried  up 
simultaneously.  In  a  3-ft.  lift  on  one  unit 
there  are  about  200  yd.  of  concrete  which 
was  run  continuously  and  so  distributed 
that  it  forms  a  monolithic  section.  By  this 
method  of  construction  the  only  joints  are 
the  horizontal  ones  between  the  3-ft. 
courses,  or  a  day's  work.  To  prevent  leak- 
ages at  these  joints  horizontal  keyways 
were  placed  in  the  tops  of  all  sections  and 
great  care  was  taken  to  clean  thoroughly 
the  surface  and  remove  all  laitance  before 
starting  the  next  course.  As  an  additional 
precaution  against  percolation  and  leakage 


THE  TANKS  ARE  ARRANGED   SO  THAT  TWO  ARE  BUILT  AS  ONE  UNIT,  USING  A  MIDDLE  LONGITUDINAL 
WALL  TO  DIVIDE  THE  TWO  TANKS  AND  ALSO  TO  CARRY  THE  SLUDGE 


the  plant  and  the  outlet  pipe  in  the  lake 
were  completed  early  in  1915.  Work  upon 
the  plant  was  started  in  June,  1914,  and 
on  Jan.  1,  1916,  all  the  work  was  completed 
except  the  installation  of  the  equipment  for 
operating  the  plant  and  the  construction 
of  the  power  plant. 

The  principal  items  in  the  contract  foi- 
the  construction  of  the  plant  were  110,000 
cu.  yd.  of  excavation,  25,000  cu.  yd.  of  con- 
crete and  750  tons  of  steel  reinforcement. 
The  total  amount  of  the  contract  was 
$333,855.  This  did  not  include  the  power 
plant  buildings  or  any  of  the  operating 
equipment. 

Most  of  the  excavation  work  was  done 
with  the  steam  shovel.  The  hopper  bot- 
toms of  the  tanks  were  dug  with  a  clam- 
shell bucket,  except  the  final  grading  and 
trimming  of  the  slopes,  which  was  by  hand. 
Standard  gage  equipment  was  used  by  the 
contractor  throughout  the  work  and  all  sup- 
plies and  material  were  delivered  on  the 
site  in  carload  lots. 

The  accompanying  photographs  show  the 
methods  used  for  handling  the  concrete  in 
the  ten  Imhoff  tanks.  From  a  central  mix- 
ing plant,  located  about  500  ft.  north  of  the 
tanks,  the  concrete  was  delivered  in  buckets 
on  cars  to  either  side  of  the  tanks,  where 
four  traveling  derricks  with  80-ft.  boom? 
conveyed  it  to  the  place  to  be  deposited. 
These  four  derricks  covered  the  entire  area 
of  the  ten  tanks.  The  concrete  in  the  hop- 
per-shaped bottoms  of  all  the  tanks  was 
placed  first,  then  the  side  walls  of  two  of 
the  units  were  started.      Forms  for  two 


it  was  deemed  advisable  to  waterproof  the 
entire  structure.  This  was  done  by  the  in- 
tegral method,  6  lb.  of  waterproofing  being 
incorporated  in  every  yard  of  concrete. 

Where  the  construction  was  uniform 
Blaw  steel  forms  3  ft.  4  in.  in  height  were 
.used  on  all  the  tanks.  On  the  upper  10  ft., 
where  the  surfaces  were  irregular,  wooden 
forms  were  used.  The  steel  forms  were 
made  in  panels,  bolted  together,  and  were 
raised  and  placed  in  position  for  the  next 
lift  by  the  derricks.  No  bracing  was  re- 
quired, the  forms  being  held  up  by  bolts 
through  the  panels  resting  upon  the  last 
section,  and  were  held  in  alignment  by  turn- 
buckles  on  top  of  the  forms. 

The  plant  was  designed  under  the  super- 
vision of  E.  A.  Fisher,  consulting  city  engi- 
neer, with  the  late  Emil  Kuichling  as 
consulting  engineer.  Myers  &  McWilliams, 
of  Rochester,  N.  Y.,  are  the  contractors, 
and  the  work  is  being  done  under  the  su- 
pervision of  the  writer  acting  for  the  city 
engineer's  department. 


Grades  in  City  Streets  in  excess  of  3 
per  cent  are  not  desirable  for  the  general 
use  of  horse-drawn  vehicles,  according  to 
M.  M.  O'Shaughnessy,  city  engineer  of  San 
Francisco.  He  pointed  out  that  10  per  cent 
is  the  maximum  desirable  for  trolley  serv- 
ice and  stated  that  the  San  Francisco  prac- 
tice is  to  limit  asphalt  pavements  to  grades 
less  than  8  per  cent.  Where  asphalt  pave- 
ment is  desired  on  grades  exceeding  8  per 
cent  the  center  of  the  street  is  paved  with 
basalt  block  for  the  heavier  traffic. 
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able to  Many  Poorly  Equipped 

Fairfax  Harrison  of  Southern  Railway  Would  Have  Ports  Provide  Water 
Terminals  and  Collect  Charges  from  Traffic  Instead  of  from  Railroads 
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PUBLIC  ownership  of  and  responsibility 
for  interchange  facilities  between  rail 
and  water  trattic  at  seaports  have  been  ad- 
vocated in  recent  years  by  a  number  of 
students  of  transportation.  Less  familiar 
is  the  doctrine  that  there  should  be  a  few 
well  equipped  ports  rather  than  a  large 
number  with  poor  facilities.  Both  ideas 
were  presented  by  Fairfax  Harrison, 
president  of  the  Southern  Railway,  at  the 
third  national  foreign  trade  convention, 
held  in  New  Orleans  recently.  Mr.  Harri- 
son contended  not  merely  that  it  was  un- 
economical for  each  of  several  railroads  to 
build  and  maintain  separate  water  termi- 
nals at  one  port,  or  for  one  railroad  to 
build  and  maintain  separate  water  termi- 
nals at  several  ports,  but  that  the  traffic 
itself,  and  not  the  railroad,  should  pay  the 
terminal  charges.  He  held  that  the  trans- 
shipment should  be  regarded  as  a  separate 
element  of  the  traffic  movement,  just  as  the 
water  transportation  is,  and  that  inland 
transportation  alone  is  the  function  of  the 
railroad.  To  his  mind,  unless  the  ports  are 
ready  to  provide  the  necessary  terminal 
facilities  they  should  attempt  to  rely  on 
natural  rights  to  traffic. 

Extracts  from  Mr.  Harrison's  address 
follow: 

Too  Many  Terminals 

Generally  speaking,  in  this  country  fa- 
cilities at  the  ports  for  the  interchange  of 
export  and  import  traffic  have  been  pro- 
vided by  the  railroads  themselves.  In  nu- 
merous cases  several  railroads  serving  a 
single  port  have  each  provided  independent 
waterfront  terminals,  and  railroads  serv- 
ing more  than  one  port  have  provided  sepa- 
rate facilities  for  each  port  served,  thus 
involving  large  investments  of  capital  for 
which  there  has  been  no  adequate  return, 
because  competition  has  to  a  considerable 
extent  required  the  absorption  of  terminal 
costs  as  a  practical  deduction  from  the 
normal  inland  transportation  charges,  and, 
further,  because  the  business  is  divided 
between  too  many  ports  and  between  too 
many  separately  owned  and  operated 
terminals. 

Such  conditions  are  economically  un- 
sound and  must  come  to  an  end  if  economy 
of  transportation  is,  in  a  national  sense, 
to  be  a  factor  in  the  increase  of  the  volume 
of  our  export  and  import  traffic.  A  large 
number  of  insufficiently  equipped  ports  is 
not  as  efficient  a  factor  in  the  development 
of  commerce  at  the  stage  we  have  now 
reached  as  would  be  a  few  sectionally  rep- 
resentative ports,  thoroughly  well  equipped. 
If  this  view  shall  obtain  there  is  in  pros- 
pect an  increasingly  fierce  competition  be- 
tween individual  ports  for  this  position  of 
sectional  representation.  On  past  experi- 
ence we  may  expect  the  railroads  to  be  in 
the  vortex  of  this  controversy.  It  may  be 
settled  by  the  biological  law  of  the  survival 
of  the  fittest,  or  it  may  be  settled  by  the 
modem  panacea  for  busin  ss  ills,  a  statute ; 
but  in  any  event  the  best  interests  of  our 
foreign  trade  will  be  in  abeyance  until  it 
is  settled.  The  nation  which  has  in  recent 
years  made  the  largest  deliberate  increase 
of  its  foreign  commerce  has  concentrated 


on  two  well  equipped  ports.  It  is  probable 
that  in  this  respect  Germany's  transporta- 
tion costs  must  have  been  benefited  from 
the  operation  of  the  economic  law  that  con- 
centration of  volume,  short  of  congestion, 
reduces  cost  units. 

Past  Development  of  Our  Ports 

The  development  of  the  seaports  of  the 
United  States,  and  especially  that  of  the 
South  Atlantic  and  Gulf  ports,  in  relation 
to  the  railroads,  has  had  its  own  peculiar 
history.  To-day,  when  in  the  matter  of 
rail  transportation  the  political  theory  of 
"equal  opportunity  for  all,  special  privi- 
leges to  none"  is  having  what  is  perhaps 
a  too  literal  application,  because  it  is  often 
in  the  teeth  of  the  natural  laws  of  trade, 
the  rational  explanation  of  the  partial  and 
incomplete  development  of  some  of  our 
seaports  is  forgotten  and  the  attempt  is 
made  to  explain  it  by  diabolical  design. 

When  the  first  railroads  were  built  from 
the  sea  to  the  interior,  they  were  compara- 
tively small  and  always  weak  units.  At  the 
beginning  they  were  economic  monopolies 
and  controlled  all  the  traffic  of  a  terri- 
tory, insufficient  though  that  may  have 
been.  As  the  railroad  system  was  linked 
up  and  competition  began  between  ports 
and  between  rival  producing  territories, 
the  management  of  each  local  line  which 
reached  a  port,  actuated  by  the  usual  re- 
source of  the  weak  in  dealing  with  a  strong 
and  impetuous  force  such  as  moves  com- 
petitive commerce,  exercised  every  effort 
of  ingenuity  to  discriminate  in  transpor- 
tation practices  and  charges  in  favor  of 
its  single  port. 

Changed  Condttions 

When  it  came  to  pass  that  rail  transpor- 
tation swallowed  all  other  forms  of  inland 
transportation,  and  the  shipper,  whatever 
his  location,  no  longer  depended  upon  any 
single  railroad  or  any  single  seaport,  the 
franchises  of  particular  ports  in  respect  of 
certain  traffic  were  thus  transmuted  into 
competitive  opportunities.  It  followed  that 
discrimination  in  favor  of  the  individual 
port  has  gradually  been  withdrawn  by  the 
railroad,  not  from  any  change  of  heart  nor 
even  from  any  lack  of  good  will,  but  as  a 
consequence  of  economic  pressure.  This 
consequence  of  the  development  of  trans- 
portation in  a  national  sense  seems  to  have 
proved  an  apparent  atrophy  to  the  commer- 
cial enterprise  of  some  of  the  seaboard  com- 
munities affected.  They  had  come  to  depend 
altogether  upon  the  railroad  for  their  com- 
mercial pabulum:  they  had  looked  to  the 
railroad  to  supply  not  only  the  transporta- 
tion and  the  terminals,  but  the  traffic  as 
well,  and  when  in  time  the  discrimination 
in  their  favor  was  removed,  partly  by  the 
working  of  an  economic  law  and  partly  by 
the  fixed  and  inelastic  methods  which  have, 
in  the  past,  been  nationally  characteristic 
of  our  public  regulation  of  railroad  prac- 
tices, it  has  resulted  that  some  seaport  com- 
munities have  exercised  more  energy  in  as- 
serting claims  to  assumed  natural  rights 
and  in  prosecuting  charges  that  the  railroad 
has  discriminated  against  them,  with  evil 
intent,  than  in  adjusting,  as  the  railroads 


have  done,  their  practice  to  new  economic 
conditions. 

Ports  Should  Provide  Facilities 

Export  commerce  will  always  seek  the 
line  of  least  resistance.  It  will  go  to  the 
point  where  the  service  is  best,  where  stor- 
age facilities  are  most  readily  accessible, 
and  most  of  all  where  there  are  ships.  To 
bring  the  ships  the  successful  port  seeks 
above  all  to  develop  its  import  traffic  and  its 
banking  facilities.  Next  in  importance,  the 
port  itself  should  provide  terminal  facilities 
for  the  exchange  of  tonnage  between  rail 
and  water  carriers.  My  own  view  is  that 
the  demands  on  the  railroads  in  the  future 
in  respect  of  inland  transportation  are 
going  to  be  at  least  equal  to  the  rates 
which  the  public  will  allow  for  rail  service, 
and  that  the  seaport  must  hereafter  look 
elsewhere  than  to  the  railroads  to  provide, 
or  even  to  p&y  for  the  use  of,  water 
terminals. 

Seaport  communities  desiring  to  partici- 
pate in  the  benefits  of  foreign  commerce  and 
to  obtain  a  competitive  advantage  over 
other  available  ports  should  then  provide 
the  necessary  terminal  facilities  either 
through  municipal  ownership  or  through 
local  terminal  companies  supported  by  local 
interest,  and  thus  undertake  the  responsi- 
bility of  supplying  facilities  without  dis- 
crimination for  all  ships  and  all  railroads 
reaching  the  port ;  and  further,  they  should 
impose  charges  upon  the  traffic,  rather  than 
upon  the  railroad,  sufficient  to  make  the 
terminal  self-supporting.  In  competition 
with  rival  ports  they  may  have  to  bear  in  ttie 
form  of  local  taxes  or  otherwise  locally  so 
much  of  the  terminal  cost  as  may  be  neces- 
sary to  attract  and  hold  competitive  traffic 
which  is  free  to  seek  any  one  of  several 
ports.  New  Orleans  has  taken  a  step  in 
this  direction  through  its  public  ownership 
of  docks  and  through  the  wise  policy  of  the 
Dock  Board  in  undertaking  to  have  uniform 
charges  established  for  service  performed 
at  the  city  docks  and  at  those  provided  by 
the  railroad  and  the  railroad-owned  termi- 
nal companies. 

Railroads  Would  Co-operate 

When  this  point  has  been  made  clear  as 
a  principle  of  sound  growth,  it  may  be 
added  that,  while  the  obligations  of  a  rail- 
road as  a  common  carrier  are  not  diflferent 
with  respect  to  foreign  commerce  than  with 
respect  to  domestic  commerce,  the  policies 
of  a  railroad  need  not  necessarily  be  limited 
altogether  by  its  obligations.  They  never 
have  been  in  the  past  and  will  not  be  in  the 
future.  The  railroad,  so  long  as  it  is  a 
function  of  private  endeavor,  properly  may 
and  always  will  consider  its  interests  as  a 
business  enterprise.  Because  prosperous 
communities  along  its  lines  bring  increased 
traffic  to  the  railroad,  the  alert  management 
is  vitally  interested  in  the  development  of 
the  territory  which  it  serves,  and  in  help- 
ing the  producers  in  that  territory  to  find 
profitable  markets  either  at  home  or  abroad. 
As  a  large  proportion  of  the  products  of 
the  United  States,  either  as  raw  materials 
or  manufactured  commodities,  find,  or,  more 
strictly  speaking,  after  domestic  needs  have 
been  met,  ought  to  find,  markets  in  foreign 
countries,  the  carriage  of  these  products  to 
the  seaports  make  up  such  a  large  part  of 
the  business  of  the  railroads  that  they  may 
properly  so  shape  their  policies  as  to  en- 
courage this  business.  .  This  many  rail- 
roads have  done,  and  perhaps,  as  affects 
their  own  interest,  have  at  times  overdone. 
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Highest  Arch  Highway  Viaduct  of  Striking  Ap- 
pearance Economically  Constructed 

High-Level  Bridge  Over  Cuyahoga   River  Gorge  Near  Akron,   Ohio, 
Erected  on  Steel  Arch  Centers  Previously  Used,  with  Slag  for  Aggregate 


AN  EXAMPLE  of  a  satisfactory  solu- 
tion of  the  problem  continually  arising 
— how  to  construct  with  the  available  funds 
a  structure  of  pleasing  architectural  ap- 
pearance— is  found  in  the  design  of  the 
recently  completed  high-level  bridge  for 
highway  traffic  over  the  Cuyahoga  River 
gorge  near  Akron,  Ohio.  The  construction 
of  a  reinforced-concrete  arch  viaduct  of 
striking  appearance  instead  of  the  usual 
steel  trestle  was  made  possible  through  the 
utilization  by  the  contractors  of  previously 
used  steel  centers,  after  modification  of  the 
arch  outlines  and  span  lengths;  through 
the  design  of  the  high  hollow  piers  without 
batter,  allowing  the  continuous  use  of  the 
same  sectional  forms,  and  through  the  use 
of  sand  from  the  approach  cut  for  the  fine 
aggregate  and  of  blast  furnace  slag  for  the 
coarse  aggregate. 

Highest  Highway  Structure  of  Its  Kind 

This  viaduct  is  the  highest  highway 
structure  of  its  kind,  190  ft.  from  bed  of 
stream  to  level  of  roadway.  The  Fontped- 
rouse  masonry  arch  viaduct  in  France,  de- 
scribed in  the  Engineering  Record  of  Dec. 
18,  1915,  page  768,  is  225  ft.  high,  but  is  a 
two-level  structure.  The  recently  completed 
Tunkhannock  viaduct,  a  railway  structure, 
is  240  ft.  high. 

The  excessive  height  of  the  piers  in  the 
Akron  bridge  made  the  problems  of  con- 
struction more  difficult  than  usual.  Special 
care  in  erection  was  taken  to  avoid  exces- 
sive unbalanced  thrusts  on  these  piers. 
The  three-hinged  steel  arch  centers  with  2- 
in.  tie  rods  to  take  the  thrust  are  of  course 
the  most  economical  for  such  a  location,  the 
centers  being  placed  by  the  construction 
cables. 


Desire  for  Ornamental  Bridge  at  Low 
Cost — Preliminary  Designs 

The  original  plans  called  for  a  steel 
bridge  at  a  much  lower  level,  carrying  a 
roadway  only  and  requiring  steep  approach 
grades.  After  considerable  agitation  addi- 
tional   bonds    were    voted    to    construct    a 


By  this  time,  however,  the  people  had 
made  up  their  minds  that  only  a  concrete 
bridge  would  properly  conform  to  the  site, 
which  is  owned  by  the  city  of  Akron,  and 
is  to  be  used  in  the  future  as  a  park.  Op- 
position to  the  letting  of  a  contract  for  a 
steel  bridge  was  therefore  so  great  that 
the  county  commissioners  rejected  all  bids. 
At  the  next  letting  one  bid  was  within  the 
available  fund.  This  was  based  upon  a 
modified  design,  increasing  the  span  of  the 
arches  and  making  them  full  centered  to 
allow  the  use  of  steel  arch  centers  previ- 
ously applied  in  the  construction  of  the 
arch   bridge   at   Allentown,    Pa.     Economy 


Plan  op  Diaphragms 


Plan  of  Footings 


HALF  Section  of  arch  span 


TYPICAL   SECTIONS   OF   ARCH    SPAN   AND  PIERS — REINFORCEMENT  OF  FLOOR 
All   floorbeams  between  columns  on  arch  spans  and  on  approaches  are  spaced  9  ft.  5  in.  on  centers. 


high-level  bridge  with  sidewalks  and  pro- 
vision for  electric-railway  loads.  Two  sets 
of  plans  were  then  made,  one  for  a  steel 
trestle  and  one  for  an  arch  viaduct  of  re- 
inforced concrete.  When  the  bids  were 
opened,  those  on  the  steel  structure  were 
well  within  the  amount  appropriated,  but 
none  were  received  on  the  concrete  struc- 
ture within  that  amount. 


PROGRESS  IN  CONSTRUCTION  OF  THE  HIGH  PIERS  SHOWS  CONTINUOUS  USE  OF  FORMS 


was  further  attained  by  the  rectangular 
hollow-pier  design,  permitting  the  use  of 
5-ft.  sectional  forms,  made  of  both  wood 
and  steel,  which  could  be  used  continuously. 

General  Dimensions 

The  total  length  of  the  viaduct  is  781 
ft.  9  in.  The  bridge  has  a  24-ft.  roadway 
and  two  4-ft.  sidewalks,  and  provision  for 
a  single-track  electric  road  in  the  future. 
It  is  located  on  the  main  road  to  Akron 
from  the  north,  on  an  extension  of  North 
Howard  Street,  about  one-half  mile  out- 
side of  the  city  line.  The  Cuyahoga  River 
gorge  at  this  point  is  a  deep  ravine  with 
steep  banks  of  shale  and  heavily  wooded 
sides. 

As  finally  built,  the  structure  consists  of 
five  main  arch  spans  127  ft.  long  between 
centers  of  piers.  Each  arch  has  two  main 
ribs,  20  ft.  on  centers,  supporting  spandrel 
columns.  The  three  high  piers  are  hollow, 
rectangular  in  section,  reinforced  with 
horizontal  and  vertical  steel,  and  the  walls 
strengthened  by  horizontal  diaphragms 
about  40  ft.  apart  vertically.  The  highest 
pier  is  110  ft.  high  and  of  the  dimensions 
shown  in  the  drawing. 

The  approaches  are  of  exactly  the  same 
floor  construction  as  the  main-arch  span, 
similar  columns  to  the  spandrel  columns, 
spaced  9  ft.  5  in.  on  centers,  being  carried 
down  to  the  rock  foundation.  On  the  south 
approach  the  columns,  because  of  their 
great  height,  are  braced  by  12  x  12-in. 
longitudinal  struts  at  about  the  mid-height, 
and  transverse  struts  with  knee  braces  are 
also  used. 

Live  Loads  and  Stress  Analysis 


The  bridge  was  designed  for  a  uniform 

J       live  load  of  100  lb.  per  square  foot  on  the 

roadway  and  75  lb.  on  the  sidewalks,  for  an 
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18-ton  truck  on  four  wheels,  9000  lb.  per 
wheei,  5-ft.  gage  and  10  ft.  on  centers, 
with  30  per  cent  impact,  and  for  a  40-ton 
car  with  trucks  22  ft.  on  centers,  wheels 
10,000  lb.  each,  spaced  6  ft.  apart,  with  40 
per  cent  impact.  Wind  pressure  was  con- 
sidered at  30  lb.  per  square  foot.  The 
allowable  unit  stresses  were  750  lb.  per 
square  inch  compression  in  concrete  and 
16,000  tension  in  steel.  On  the  founda- 
tion about  5  tons  per  square  foot  for  dead 
load  and  10  tons  for  the  worst  condition  of 
unbalanced  thrust  were  allowed.  The  max- 
imum compression  on  the  concrete  of  these 
piers  under  full  live  load  and  wind  pressure 
is  about  400  lb.  per  square  inch. 

The    arch    analysis    was    made    in    the 


usual  manner,  two  street  cars  and  two 
trucks  being  assumed.  Stresses  were  com- 
puted to  include  the  effects  of  a  rise  of 
temperature  of  15  deg.  and  a  fall  of  60 
deg.,  the  rib-shortening  effect  being  in- 
cluded as  16  deg.  in  the  60-deg.  fall.  It 
was  found  that  ribs  3  x  3  ft.  at  the  crown 
and  3  X  5  ft.  at  the  springing  line  would 
carry  the  stresses.  These  sections  were  in- 
creased when  the  design  was  changed,  so 
that  the  ribs  as  constructed  are  4  ft.  deep 
at  the  crown  and  6  ft.  deep  at  the  springing 
line.  Seven  transverse  struts  4  ft.  deep 
with  end  knee  braces  connect  the  two  main 
arch  ribs.  Each  rib  is  reinforced  with 
twelve  %-in.  square  rods,  with  %-in.  square 
ties  on  3-ft.  centers. 


In  computing  the  stresses  in  the  main 
rib.s  when  the  thrust  line  was  outside  of 
the  middle  third  the  stresses  were  found 
as  for  eccentrically  loaded  columns,  includ- 
ing the  steel  in  both  tension  and  compres- 
sion. When  the  thrust  line  was  inside  the 
middle  third  the  effect  of  the  steel  was 
neglected.  It  will  be  noted  that  the  per- 
centage of  steel  at  the  crown  is  only  0.39 
per  cent.  This  is  due  to  the  excessive  sec- 
tion used  for  the  modified  design. 

The  floor  slabs  are  of  two  thicknesses, 
8  in.  and  6  in.,  as  seen  in  the  half  section. 
Two-way  reinforcement  is  used  between 
the  transverse  floorbeams  and  the  longi- 
tudinal stringers  formed  at  the  sidewalk 
curb  and  at  the  side  of  the  central  de- 
pressed 8-in.  slab  designed  to  carry  the 
future  electric-railway  track. 

Construction  by  Cables  and  Towers 

About  50  ft.  back  from  the  ends  of  the 
bridge  70-ft.  towers  were  erected  and  a 
cableway  which  sagged  about  50  ft.  under 
the  maximum  load  was  swung,  and  oper- 
ated from  a  powerhouse  at  the  south  end. 
The  mixing  plant,  located  just  south  of  the 
south  arch  abutment,  consisted  of  a  large 
V-bottom  bin  of  two  compartments  for  the 
aggregate,  with  steam  pipes  for  heating  the 
material  in  cold  weather.  The  coarse  ag- 
gregate was  brought  to  this  bin  by  cars  on 
a  track  which  was  extended  about  1000  ft. 
to  the  site  by  the  contractor. 

The  fine  aggregate  was  stripped  from  the 
south  approach  cut  by  a  mast  and  boom 
with  an  orange-peel  bucket  suspended  from 
the  boom,  and  loaded  into  small  cars  which 
ran  out  over  the  bin  and  dumped  into  a 
revolving  cylinder  screen  to  carry  the 
larger  particles  over  into  the  coarse  aggre- 
gate compartment.  The  mixer,  placed  be- 
low the  bin,  discharged  into  bottom-dump 
buckets  which  rode  on  push  cars  operated 
by  a  cable  from  the  mixer  engine.  When 
full  they  were  pulled  out  under  the  cable- 
way,  where  they  were  picked  up  and  de- 
livered where  needed. 

In  concreting  the  superstructure  it  was 
necessary    to    consider    carefully    the    se- 
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quence  of  pouring,  so  as  to  avoid  excessive 
thrust  at  the  top  of  the  high  slender  piers. 
This  sequence  was  as  follows:  (1)  All 
steel  centers  were  placed  before  any  con- 
crete was  poured  in  the  arch  rings;  (2) 
timber  forms  were  completed  in  the  two 
north  spans  and  the  concrete  was  poured 
in  the  arch  rings  for  the  north  span,  the 
timber  forms  being  thereafter  kept  one 
span  in  advance  of  the  pouring;  (3)  the 
columns  were  poured  on  the  north  span, 
followed  by  two  and  a  half  panels  of  the 
floor  at  each  end  of  the  north  span,  care  be- 
ing taken  to  keep  the  loads  nearly  bal- 
anced at  all  times;  (4)  the  columns  were 
poured  on  the  next  span,  the  piers  being 
able  to  take  up  the  unbalanced  thrust  pro- 
duced by  the  weight  of  the  columns  and  by 
two  and  a  half  panels  of  floor;  (5)  two 
more  panels  were  poured  at  each  end  of  the 
two  north  spans,  and  the  columns  in  the 
third  span;  (6)  the  center  panels  were 
poured  in  the  north  span,  completing  this 
arch,  two  more  panels  in  each  end  of  the 
second  and  third  spans,  the  columns  in  the 
fourth,  etc.,  maintaining  this  system  for  the 
remaining  arches. 

The  maximum  settlement  of  the  arch  ribs 
under  this  unequal  loading  was  about  one- 
half  inch,  and  a  corresponding  rise  in  the 
adjacent  arches  was  noted. 

The  location  survey  was  made  by  R.  S. 
Ferguson,  by  direct  measurements  on  the 
slope  by  tape  and  transit,  checked  by 
angles  turned  from  a  base  line  located  ap- 
proximately at  right  angles  to  the  axis  of 
the  bridge.  The  entire  work  was  in  charge 
of  Wilbur  J.  Watson  &  Company,  consult- 
ing engineers  for  Summit  County,  which 
built  the  bridge.  Stress  sheets  and  designs 
were  made  by  A.  F.  Blaser  and  R.  S.  Fer- 
guson. George  L.  Ehrman  was  resident 
engineer.  The  -contractor  was  the  Mac- 
Arthur  Brothers  Company  of  New  York 
City,  and  the  total  cost  was  $114,000. 


Good  Progress  Being  Made  on  Vic- 
toria Breakwater 

DURING  1915  work  on  the  breakwater 
at  Ogden  Point,  Victoria,  B.  C,  has 
progressed  so  rapidly  that  the  structure, 
which,  at  the  beginning  of  the  year,  was 
not  visible  above  the  surface  of  the  water 
is  now  two-thirds  finished.  The  break- 
water is  composed  of  three  arms,  the  first 
extending  only  330  ft.  from  shore,  the 
main  arm  having  a  total  length  of  1500  ft., 
and  the  outer  arm  which  will  be  700  ft. 
long.  On  Jan.  1  the  work  had  been  com- 
pleted for  a  distance  of  1630  ft.  from  shore. 
Over  1,000,000  tons  of  coarse  and  fine 
rubble  have  been  used  in  the  construction 
thus  far,  it  is  reported.  J.  S.  Maclachan, 
Dominion  government  engineer,  has  given 
out  the  following  figures  referring  to  total 
quantities  thus  far  handled  on  this  con- 
tract: Coarse  rubble  dumped,  792,415 
tons;  core,  or  fine  rubble  dumped,  241,925 
tons;  granite  blocks  placed  in  position, 
93,279  tons ;  concrete  poured,  20,883  cu.  yd. 
During  1915,  273,000  tons  of  rubble  stone 
were  deposited,  75,000  tons  of  granite 
blocks  placed  and  19,000  cu.  yd.  of  concrete 
poured. 

The  Cost  of  Street  Cleaning  at  Vic- 
toria, B.  C,  is  now  13.4  cents  per  1000  sq. 
yd.  This  does  not  include  plant  rental  and 
overhead  charges.  All  the  work  is  done 
with  hand  brooms,  pick-up  carts  and  cans. 
No  flushing  water  is  used. 


Forest   Service   Proposes 
Douglas  Fir  Grading  Rule 

Applies  to  Structural  Timbers  Only  and  Takes 

Account  of  Density  as  Well  as  Defects — 

Six  Rings  or  More  Per  Inch  Required 

THE  U.  S.  Forest  Service,  through  the 
Forest  Products  Laboratory  at  Madison, 
Wis.,  has  proposed  a  rule  for  grading 
Douglas  fir  timber  used  for  structural  pur- 
poses. Only  one  grade.  No.  1,  is  provided 
for.  The  rule  follows  the  recent  trend  in 
yellow  pine  rules,  in  placing  in  first  posi- 
tion clauses  that  determine  the  density  of 
the  timber.  In  addition  to  the  visual  in- 
spection for  density — by  a  rings-per-inch 
clause — the  weighing  of  dried  borings  is 
provided  for  when  the  sticks  do  not  meet 
the  rings-per-inch  rule.  The  plan  of  re- 
stricting knots  in  beams,  as  developed  for 
the  yellow-pine  rule,  is  also  followed. 
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DIVISION  OF  BEAM   INTO  VOLUMES  FOR  LOCATION 
OF   KNOTS 

The  rule  proposed  by  the  laboratory,  with 
notes  thereon,  is  as  follows: 

Requirements  for  Density  and  Rate  of 
Growth 

1.  Shall  contain  only  sound  wood. 

2.  Density  Determinations  by  Borings. 
— One  inch  holes  will  be  bored  into  the  end 
grain  of  the  timbers  with  a  clean  cutting 
bit,  each  hole  being  1%  in.  deep.  All  bor- 
ings from  a  single  timber  shall  be  placed 
together  and  dried  to  a  constant  weight  of 
100  deg.  C.  They  shall  be  weighed  after 
being  dried  and  without  being  allowed  to 
cool  and  shall  weigh  not  less  than  10  grams 
per  hole.  All  holes  shall  be  bored  into  a 
representative  portion  of  the  cross-section 
free  from  checks  or  shakes.  The  holes 
should  not  be  bored  closer  than  1  in.  from 
the  pith  nor  into  knots  or  pitch  streaks. 
The  number  and  location  of  holes  shall  be 
as  indicated  below: 

a.  Beams  or  posts  35  sq.  in.  in  cross-sec- 
tion or  less.  One  hole  will  be  bored  into  a 
representative  portion  of  the  cross-section. 

b.  Beams  or  posts  with  a  cross-section  of 
from  35  to  90  sq.  in.  Two  holes  will  be 
bored. 

A.  Beams,  one  in  the  lower  quarter  and 
one  in  the  upper  quarter,  each  rep- 
resentative of  the  quarter  in  which 
they  are  placed. 

B.  Posts,  one  near  each  side  or  corner, 
opposite  sides. 

c.  Beams  and  posts  over  90  sq.  in.  cross- 
sectional  areas.     Four  holes  will  be  bored. 

A.  Beams,  two  in  the  lower  quarter, 
one  in  the  middle  half,  and  one  in 
the  upper  quarter  of  the  cross-sec- 
tion. 

B.  Posts,  one  near  each  side  or  corner. 
2a.  Density   Determinations    by   Inspec 

tion. — Any  timbers  fulfilling  the  following 
will  be  accepted  without  borings:  Shall 
show  on  the  cross-section  an  average  of  not 
less  thpn  one-third  summerwood  and  six  or 
more  annual  growth  rings  to  the  inch.  The 
inspection  for  summerwood  and  rings  shall 


be  made  on  a  radial  line  from  the  pith  as 
follows : 

a.  When  the  pith  is  present  or  can  be 
accurately  located. 

A.  Radial  line  of  5  in.  present. 

a.  Apply  inspection  over  third, 
fourth  and  fifth  inches  from 
the  pith. 

B.  Radial  line  of  5  in.  not  present. 

a.  Apply  inspection  to  the  second 
inch  on  2  X  3,  2  x  4,  2  x  6,  3  x  3, 
3  X  4,  4  X  4,  or  any  other  dimen- 
sion material  that  has  less  than 
16  sq.  in.  on  the  cross-section. 

b.  In  larger  material  apply  inspec- 
tion to  the  three  inches  farthest 
from  the  pith. 

b.  When  the  pith  is  not  present  or  can 
not  be  accurately  located. 

A.  When  material  is  over  3  in.  thick 
apply  inspection  to  three  inches 
nearest  the  pith. 

B.  In  dimension  material  3  in.  or  less 
in  thickness  apply  inspection  to  sec- 
ond inch  from  the  edge  nearest  the 
pith. 

c.  The  radial  line  chosen  shall  be  repre- 
sentative with  respect  to  rate  of  growth 
and  percentage  of  summerwood.  In  case  of 
disagreement  between  purchaser  and  seller 
the  figures  obtained  by  averaging  the  num- 
ber of  annual  rings  and  percent  of  summer- 
wood  on  the  two  chosen  inspection  lines 
shall  be  used. 

3.  It  is  sufficient  if  either  end  passes  the 
inspection. 

Restrictions  on  Knots  in  Beams 

4.  Shall  not  have  in  Volume  1  (see  fig- 
ure) sound  knots  with  a  diameter  greater 
than  iy2  in.  or  one-fourth  the  width  of 
the  face  on  which  they  appear — or  knots 
over  one-half  inch  in  diameter  which  are 
insecurely  attached  to  the  surrounding 
wood.  Shall  not  have  in  Volume  2  sound 
knots  with  a  diameter  greater  than  3  in. 
or  one-half  the  width  of  the  face  on  which 
they  appear — or  insecurely  attached  knots 
with  a  diameter  greater  than  1^/^  in.  or 
one-fourth  the  width  of  the  face  on  which 
they  appear. 

The  aggregate  diameter  of  all  knots 
within  the  center  half  of  the  length  of  any 
face  shall  not  exceed  the  width  of  that 
face. 

The  diameter  of  a  knot  on  the  narrow  or 
horizontal  face  of  a  beam  is  to  be  taken  as 
its  projection  on  a  line  perpendicular  to  the 
edge  of  the  timber.  On  the  wide  or  verti- 
cal face,  the  smallest  dimension  of  a  knot 
is  to  be  taken  as  its  diameter  (see  figure). 

Restrictions  on  Knots  in  Columns 

5.  Shall  not  have  sound  knots  whose  di- 
ameters are  greater  than  4  in.  or  one- 
third  the  least  width  of  the  column,  or  knots 
over  one-half  inch  in  diameter  which  are 
insecurely  attached  to  the  surrounding 
wood. 

The  diameter  of  a  knot  is  to  be  taken  as 
its  projection  on  a  line  perpendicular  to  the 
edge  of  the  column — as  on  the  narrow  edge 
of  a  beam  (see  figure). 

Restrictions    on    Shakes    and    Checks 
IN  Beams 

6.  Ring-shakes  shall  not  occupy,  at  either 
end  of  a  timber,  more  than  one-fourth  the 
width  of  green  material,  nor  more  than 
one-third  the  width  for  seasoned  material. 

Any  combination  of  checks  and  shakes 
which  would  reduce  the  strength  to  a  great- 
er extent  than   the  allowable  ring-shakes 
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will  not  be  permitted.  Shakes  shall  not 
show  on  the  faces  of  either  green  or  sea- 
soned timber. 

Restriction  on  Diagonal  Grain 

7.  Shall  not  have  in  Volume  1  diagonal 
grain  with  slope  greater  than  one  in 
twenty. 

Notes  on  Proposed  Rules 

1.  The  greater  part  of  Douglas  fir  struc- 
tural timber  is  now  sold  under  grade  classi- 
fications adopted  by  associations  of  lumber 
manufacturers.  These  classifications  differ 
somewhat  and  are  described  in  rules  pub- 
lished by  the  several  associations.  The 
rules  here  proposed  embody  the  principles 
which  should  guide  in  the  selection  of  high- 
grade  structural  timbers.  Their  use  will 
result  in  securing  timbers  of  higher  average 
strength  and  greater  uniformity  than  can 
be  obtained  by  the  use  of  any  of  the  exist- 
ing commercial  rules.  They  are  intended  to 
apply  to  structural  timbers  only  and  not  to 
material  to  be  used  where  factors  other 
than  strength  are  of  prime  importance.  In 
specifying  material,  the  advantages  con- 
nected with  the  use  of  commercial  grades 
should  be  considered  and  the  commercial 
grades  adhered  to  as  long  as  it  is  certain 
that  material  selected  under  such  rules  will 
meet  the  requirements. 

2.  The  importance  of  shakes  and  checks 
in  the  middle  half  of  the  height  of  a  beam 
is  dependent  upon  the  magnitude  of  the 
horizontal  shearing  stress.  The  specifica- 
tion given  is  for  beams  in  which  the  allow- 
able shearing  stress  is  developed.  In  beams 
whose  length  is  more  than  fifteen  times 
their  height,  the  allowable  shearing  stress 
is  not  usually  developed,  and  as  the  ratio 
of  length  to  height  increases  the  impor- 
tance of  these  shakes  and  checks  decreases 
proportionately.  Ring-shakes  showing  on 
an  end  should  be  considered  as  extending  to 
the  center.  Checks  and  radial  or  star- 
shakes  are  not  usually  continuous  in  the 
direction  of  the  length  of  the  timber  but 
should  not  be  allowed  if,  in  the  judgment  of 
the  inspector,  their  weakening  effect  is 
greater  than  that  of  the  allowable  ring- 
shakes. 

Green  and  Seasoned  Material 

Allowable  conditions  for  both  green  and 
seasoned  material  are  given  because  checks 
are  formed  and  shakes  further  developed 
during  seasoning.  The  maximum  amount 
of  shakes  and  checks  should  not  be  allowed 
unless  it  is  practically  certain  from  the  ap- 
pearance of  the  timber,  or  from  a  knowl- 
edge of  the  seasoning  conditions,  or  length 
of  time  elapsed  since  cutting,  that  it  is 
thoroughly  seasoned.  For  purposes  of  this 
rule,  it  will  be  considered  that  at  least  one 
and  one-half  months  per  inch  of  thickness  is 
required  for  material  to  become  thoroughly 
seasoned. 

3.  In  dry  interior  construction  a  working 
stress  of  1600  lb.  per  square  inch  may  be 
used  with  beams  which  meet  the  require- 
ments of  the  proposed  rules. 


Cellular  Type  of  Quay  Wall  at  Halifax  Termi- 
nals Compared  with  Other  Designs 

Large  Precast  Hollow  Blocks  of  Reinforced  Concrete  Are  Placed  in  Stacks 
About  50  Feet  High  and  Compartments  Filled  with  Rubble  or  Concrete 


AFTER  a  thorough  investigation  of  the 
relative  costs  and  advantages  of  various 
types  of  quay  walls  and  wharf  construction, 
the  engineers  who  designed  the  Halifax 
Ocean  Terminals  adopted  a  cellular  type 
which  contains  many  unique  features.  The 
work  of  European  and  American  engineers 
was  reviewed  and  all  the  available  types 
were  finally  reduced  to  five.  Designs  and 
estimates  of  cost  were  made  for  each  of 
these  types,  and  their  advantages  and  dis- 
advantages carefully  studied  and  compared, 
keeping  clearly  in  mind  the  requirements 
for  rapid  and  yet  permanent  construction, 
the  nature  of  the  foundation  conditions,  and 
the  local  aspects  of  the  skilled  labor  prob- 
lem. 

Combination  Type  Evolved 

As  a  result  of  this  investigation  a  com- 
bination type  of  quay  wall  has  been  evolved. 
It  contains  many  new  design  features  and  is 
proving  to  be  economical  and  rapid  in  con- 
struction, because  of  the  extensiveness  of 
the  work,  the  economies  in  the  casting  yard, 
and  the  effective  use  of  mass  concrete  and 
rubble  filling  for  the  compartments.  It 
combines  the  advantages  of  reinforced  con- 
crete with  the  cheaper  mass  concrete  and 
eliminates  most  of  the  objectionable  fea- 
tures of  the  other  designs  studied. 

As  explained  in  the  previous  articles  in 
the  Engineering  Record  of  Jan.  22,  page 
102.  and  Jan.  29,  page  143,  the  adopted 
design  E  consists  of  stacks  of  cellular  rein- 
forced-concrete  shells,  or  blocks,  securely 
bonded  and  bedded  by  mass  concrete  and 
grout,  cast  on  shore  and  placed  in  position 
by  economical  methods  already  described. 
Thus  the  concrete  shells  are  thoroughly 
cured  before  coming  in  contact  with  sea 


water  and  the  mass  concrete  is  deposited 
under  ideal  conditions  in  quiet  water  and 
in  permanent  forms.  The  adopted  design 
provides  for  the  effects  of  settlement  and 
temperature  changes  by  the  vertical  joint* 
and  short  sections  separated  by  rubble  fill- 
ing. It  provides  for  unforeseen  difficulties 
by  possible  alterations  in  the  filling  of  the 
different  compartments.  It  is  most  effec- 
tive    in    its   adaptability   to  the   varying: 


SECTION  EE 


An  11-Ton  Load  on  an  18-Per  Cent 
Grade  was  one  of  the  features  of  the  trans- 
porting of  a  steel  casting  to  the  solar  ob- 
servatory on  Mt.  Wilson,  near  Pasadena, 
Cal.  The  casting,  whose  net  weight  was 
8^/2  tons,  was  loaded  on  a  motor  truck  and 
was  hauled  safely  over  the  9  1/3-mile  grade 
in  a  little  over  six  hours.  The  average 
grade  for  the  entire  distance  is  about  12 
per  cent. 
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DESIGN    A— CONCRETE   BLOCKWORK    WITH    MASS 
CONCKETE    HEART 


DESIGN  B — REINFORCED-CONCRETE  CAISSON 
FLOATED    TO    POSITION 

depths  to  rock  bottom  and  in  the  elimina- 
tion of  expensive  site-preparing  operations. 
The  following  detailed  comparison  of  the 
five  available  designs,  including  the  reasons 
for  the  adoption  of  the  type  used,  a  general 
statement  of  the  theoretical  analysis  based 
upon  given  assumptions  and  a  description  of 
the  design  of  the  reinforced-concrete  shells 
or  blocks,  is  taken  largely  from  a  report 
to  the  Hon.  Frank  Cochrane,  Minister  of 
Railways  and  Canals,  made  by  F.  W.  Cowie, 
consulting  engineer,  Montreal,  Can. 

Designs  Considered 

Some  of  the  determining  conditions  im- 
posed by  the  site  and  the  requirements  of 
the  problem  were :  The  specified  45-f  t.  depth 
below  low  water,  the  entire  elimination  of 
timber  except  for  fenders  or  where  not  ex- 
posed to  sea  water,  the  impossibility  of  the 
use  of  piles  of  either  timber  or  reinforced 
concrete  owing  to  the  solid  rock  encoun- 
tered, and  the  desire  for  rapidity  of  con- 
struction. Design  A,  a  typical  concrete 
blockwork  wall  with  a  mass  concrete  heart, 
would  require  the  bottom  of  the  harbor  to 
be  leveled  carefully  because  of  the  increase 
in  irregularity  at  the  top  courses  resulting 
from  uneven  bedding  of  the  bottom  courses. 
To  insure  rapidity  of  construction  elaborate 
temporary  staging  would  be  required,  which 
would  be  expensive,  as  pile  staging  could 
not  be  used  and  the  initial  cost  and  cost  of 
maintenance  would  be  high,  due  to  the 
exposed  location. 

Design  B,  a  series  of  reinforced-concrete 
caissons  110  ft.  long,  filled  with  concrete, 
to  be  built  in  a  floating  dock,  upon  scows, 
or  partly  on  launching  ways  and  then 
launched  and  completed  in  the  water,  would 
present  many  difficulties.  The  great  weight 
and  draft  of  the  caissons  would  require  a 
heav>'  floating  plant  with  tugs  to  assist  in 
launching  and  placing  in  position.  Winter 
construction  would  be  impracticable.  The 
preparation    of    the    bottom    would    be    a 
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DESIGN   C — SOLID  BI/)CK  WALL 

serious  expense,  as  in  many  places  it  would 
be  necessary  to  dredge  solid  rock  to  depths 
up  to  20  ft.  The  bed  would  be  leveled  by 
mass  concrete  or  concrete  in  bags  and 
would  thus  form  a  horizontal  plane  of 
weakness  on  which  sliding  might  take  place. 
Design  C,  of  precast  solid  blocks  weigh- 
ing 30  to  50  tons  each,  would  require  the 
use  of  heavy  floating  cranes  or  cranes  on 
temporarj^  staging  and  have  the  same  ob- 
jections as  the  first  two  in  the  preparation 
of  the  bottom  and  the  loss  of  time  in  winter. 
The  advantage  of  this  design  lies  in  the 
fact  that  no  concrete  is  deposited  under 
water  until  it  is  thoroughly  cured. 

Reinforced-Concrete  Deck 

Design  D  is  a  reinforced-concrete  deck 
of  beam  and  slab  type  supported  upon  con- 
crete piers  or  cylinders  spaced  about  22  ft. 
apart  longitudinally.  Transversely  the 
spacing  would  be  about  30  ft.,  to  suit  the 
shed  columns.  Great  difficulty  in  this  type 
would  be  encountered  in  places  in  preparing 
the  bottom  and  setting  the  cylinders  in  a 
vertical  position.  Until  the  decking  and 
bracing  could  be  completed  these  cylinders 
would  be  in  danger  of  injury  from  the 
floating  plant  or  from  ships.  The  rate  of 
construction  would  be  slow.  The  initial  cost 
was  estimated  to  be  the  same  as  the  more 
solid  tjTje  E  adopted.  The  danger  of  serious 
consequences  in  case  of  accident  and  the 
difficulty  ir.  repairing  this  open  type  were 
strong  considerations  against  it. 

The  adopted  design  E  consists  of  vertical 
stacks  of  cellular  reinforced-concrete  shells 
or  hollow  blocks  22  ft.  long,  31  ft.  wide  and 
about  4  ft.  high,  placed  one  directly  above 
the  other,  and  securely  bonded  and  bedded 
by  mass  concrete  deposited  in  the  front 
and  middle  compartments  and  by  grout  in 
the  10-in.  grout  holes.  All  the  bottom  shells 
and  half  the  height  of  the  next  shells  above 
will  be  filled  with  concrete  to  form  a  solid 
full-width  foundation  and  ballast  floor. 

Guide  Posts  Facilitate  Setting 

Each  stack  is  keyed  to  the  adjoining  sec- 
tion by  vertical  reinforced-concrete  guide 
posts  of  square  section  fitting  into  V-shaped 
recesses  in  the  blocks.  These  posts  facili- 
tate the  setting  of  the  blocks  under  water, 
restrain  lateral  movement  in  case  of  settle- 
ment, and  prevent  the  escape  of  the  filling 
in  and  behind  the  wall..  The  spaces  between 
the  stacks  of  shells  are  filled  with  rubble  or 
other  filling,  thus  forming  an  expansion 
joint  and  allowing  each  stack  to  settle  inde- 
pendently without  affecting  adjoining  sec- 
tions. 

The  estimated  costs  of  the  above- 
deacribed  five  designs,  including  mooring 
blocks,  hooks,  ladders,  stairs,  fenders,  etc.. 


but  excluding  dredging  and  filling  are,  per 
linear  foot:  Design  A,  $550;  design  B, 
$540;  design  C,  $550;  design  D,  $490,  and 
design  E,  $490. 

Advantages  of  Adopted  Design 

The  sectional  type  of  wall  adopted  is 
proving  itself  to  be  rapid  and  economical 
in  construction.  It  is  exceptionally  well 
adapted  to  the  particular  features  of  the 
bed  of  the  harbor  here  encountered.  Typi- 
cal block  sections,  shown  in  the  drawings, 
have  been  designed;  one  for  the  case  where 
rock  is  either  at  the  required  depth  or  lower 
than  the  required  depth  of  45  ft.  below  low 
water,  and  the  other  where  rock  is  above 
the  required  depth.  In  the  first  case  the 
lower  shell  is  placed  upon  small  pillows  or 
stools  of  concrete,  laid  on  the  solid  rock  or 
on  a  mass  concrete  or  rubble  fill  at  each  of 
its    four    corners    and    exactly    leveled    by 
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DESIGN    D — REINFORCED-CONCRETE    DECK    ON 
CYLINDER    PIERS 

means  of  a  large  diving  bell.  Thus  the 
necessity  for  leveling  the  whole  site  is 
avoided.  The  mass  concrete  filling  on  the 
bottom  will  bond  with  the  rough  rock  and 
prevent  sliding. 

A  great  saving  in  rock  excavation  was  to 
be  accomplished  by  the  use  of  the  narrow 
hollow  blocks  shown  in  the  drawing  for  the 
cases  where  rocic  level  is  above  the  required 
depth  c.nd  the  rock  is  in  sound  solid  beds. 
This  factor,  combined  with  the  saving  in 
dredging  operations  due  to  the  scheme  for 
avoiding  exact  leveling  of  the  site,  would 


add   a   large   element  of   economy   not   in- 
cluded in  the  figures  above  quoted. 

By  the  use  of  narrower  blocks  for  the  two 
upper  rows,  and  a  rubble  concrete  wall 
faced  with  cut  granite  masonry  from  the 
top  down  to  1  ft.  below  low  water,  the  con- 
crete is  never  exposed  to  the  action  of  frost 
between  high  and  low  water,  thus  prevent- 
ing disintegration. 

Other  obvious  advantages  of  the  adopted 
design  are  in  the  method  of  setting  by  a 
locomotive  crane  carried  on  the  previously 
placed  part  of  the  wall,  thus  avoiding  the 
necessity  of  expensive  temporary  staging  or 
a  floating  crane,  the  advantages  in  precast 
units  made  under  ideal  manufacturing  con- 
ditions, and  the  ease  with  which  the  mass 
concrete  can  be  placed  under  water  in  the 
compartments  under  relatively  good  condi- 
tions. 

Assumptions 

The  governing  case  with  reference  to 
allowable  toe  pressure  and  horizontal  thrust 
is  the  wall  built  on  rubble  foundation  where 
rock  is  low,  as  shown  in  the  drawing.  For 
this  case  the  whole  submerged  section  is 
subjected  to  the  full  effect  of  buoyancy. 
This  effect  of  buoyancy  must  also  be  con- 
sidered for  the  material  backing  the  wall, 
not  only  in  modifying  the  weight,  but  also 
the  angle  of  repose.  The  filling  was  as- 
sumed to  be  sand  or  gravel  weighing  when 
not  submerged  115  lb.  per  cubic  foot  with 
an  angle  of  repose  of  38  deg.  When  sub- 
merged the  angle  of  repose  was  taken  at 
32  deg. 

Two  theoretical  computations  of  the  earth 
pressure  were  made,  one  based  upon  the 
Rankine  theory  of  reciprocal  pressure  and 
the  other  upon  the  sliding  wedge  hypothesis 
taking  into  account  the  frictional  forces  on 
the  back  of  the  wall,  using  the  formulas 
deduced  by  Poncelet.  It  was  considered 
that  these  results  gave  the  maximum  and 
minimum  possible  values,  and  that  the  true 
pressures  were  between  the  two.  A  sur- 
charge was  considered,  equal  to  the  height 
of  the  backing  above  the  coping  plus  the 
superimposed  load,  and  the  material  was 
assumed  divided  into  two  strata  of  different 
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densities  corresponding  to  the  conditions 
above  and  below  water  level.  The  angle  of 
friction  between  the  filling  and  the  back  of 
the  wall  assumed  in  the  second  method  was 
38  deg.  above  water  level  and  16  deg.  below 
water  level. 

Results — Resistance  to  Sliding 

For  the  worst  possible  case,  namely, 
where  the  blocks  are  supported  by  a  care- 
fully prepared  rubble  mound  overlying  solid 
rock,  assuming  full  effect  of  buoyancy,  the 
following  results  were  obtained:  By  the 
Rankine  method  a  maximum  toe  pressure 
of  5.7  tons  per  square  foot  and  a  horizontal 
thrust  of  64,000  lb.  per  linear  foot  of  wall; 
by  the  Poncelet  method  corresponding 
values  of  4.8  tons  and  54,000  lb.    This  maxi- 


shell  is  to  be  filled  with  concrete  deposited 
upon  and  penetrating  the  rubble  bed,  these 
values  are  amply  safe.  In  all  other  cases, 
where  the  wall  is  founded  directly  upon  the 
prepared  rock  bottom,  the  conditions  will 
be  even  more  favorable. 

Internal  Stability — Design  of  Shells 

The  conditions  of  stress  within  the  wall 
unit  were  investigated  by  considering  the 
horizontal  section  immediately  above  the 
cantilever  toe  at  the  top  of  the  second  shell 
from  the  bottom.  Computing  the  forces 
and  moments  acting  on  this  section  and  ap- 
plying equations  of  equilibrium,  the  position 
of  the  neutral  axis  was  obtained  and  the 
stress  intensities  were  calculated  to  be  120 
lb.  per  square  inch  maximum  compression 
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TYPICAL   PIMENSIONS   AND    REINFORCEMENT    FOR    CORNER  AND  INTERMEDIATE  UNITS  OP  HOLLOW 

REINFORCED-CONCRETE  BLOCK    WALL 


I 


mum  toe  pressure  of  5.7  tons  per  square 
foot-  does  not  appear  excessive  when  com- 
pared with  the  dock  walls  at  Southampton 
harbor,  England,  where  experience  has 
shown  that  a  safe  unit  pressure  in  quay 
wall  foundations  on  beds  of  more  or  less 
sandy  clay  may  be  taken  as  5.4  tons  per 
square  foot. 

Considering  the  resistance  to  sliding  for 
this  worst  case,  the  computed  average 
weight  of  wall  per  linear  foot  without  the 
superimposed  load  upon  the  foundations  is 
179,000  lb.  Assuming  a  coefficient  of  fric- 
tion of  1  at  the  base  of  the  wall  on  the 
rubble  foundation,  i.e.,  an  angle  of  repose 
of  45  deg.,  the  factor  of  safety  against 
sliding  is  2.8  according  to  the  first  method, 
and  3.3  by  the  second.     Since  the  bottom 


on  the  concrete  at  the  front  and  115  lb.  per 
square  inch  maximum  tension  in  the  old 
railway  tie  rails  embedded  in  the  rear  com- 
partments, there  being  practically  no  uplift. 

The  general  dimensions  of  the  wall  and  of 
the  shells  were  fixed  by  the  design  of  the 
transit  sheds,  since  the  foundations  for 
the  front  row  of  shed  columns  rest  on  the 
rear  of  the  quay  wall.  Thus  the  22-ft. 
length  of  shells  was  determined  by  the  col- 
umn spacing  so  as  to  place  the  columns  at 
the  centers  of  the  stacks  of  shells.  The  31- 
ft.  width  was  based  on  the  requirements  for 
a  railway  track  and  for  handling  freight  in 
front  of  the  shed. 

The  walls  and  diaphragms  of  the  rem- 
forced-concrete  shells  were  designed  to 
withstand  the  bursting  pressure  due  to  the 


rubble  or  gravel  filling  in  the  coml»art- 
menta,  in  combination  with  the  stresses 
from  all  loads  acting  on  the  structure.  The 
allowable  unit  stresses  were  500  lb.  compres- 
sion in  concrete  and  16,000  lb,  tension  in 
steel  for  this  case.  Analyses  for  stresses 
due  to  a  head  of  unset  concrete  in  the  front 
and  middle  compartments,  for  stresses  due 
to  dead  load  when  the  sheila  are  stacked  in 
the  molding  yard,  and  for  erection  stresses 
due  to  the  weight  of  the  lifting  crane,  to 
lifting,  setting  and  all  other  causes  were 
made.  For  erection  stresses  25  per  cent 
impact  was  added.  Higher  working  unit 
stresses  for  this  case  were  allowed — 700  lb. 
compression  in  concrete  and  20,000  lb.  ten- 
sion in  steel  where  cracks  in  the  concrete 
were  not  injurious. 

On  account  of  the  important  effect  of  the 
toe  extensions  of  the  two  base  shells,  the 
unit  stress  in  the  steel  was  kept  below  10,- 
000  lb.  tension,  on  the  basis  of  the  maximum 
theoretical  toe  pressure  as  a  working  load, 
to  avoid  danger  of  corrosion  of  the  rein- 
forcement due  to  salt  water  entering  any 
tension  hair  cracks  in  the  concrete.  The 
bottom  shell  was  also  analyzed  for  stresses 
due  to  its  own  weight  when  resting  on  the 
prepared  concrete  foundation  seats  at  the 
four  corners. 

The  plans  and  specifications,  designs  and 
comparative  estimates  for  this  work  were 
prepared  under  the  supervision  of  F.  W. 
Cowie,  chief  engineer  of  the  Montreal  Har- 
bor Commission,  and  a  staff  of  engineers  of 
which  James  McGregor  is  superintending 
engineer  at  Halifax,  A.  C.  Brown  is  resi- 
dent engineer  on  the  dock  work  and  J.  J. 
McDonald  is  office  engineer.  F.  P.  Gutelius, 
general  manager  of  Canadian  government 
railways,  supervised  and  directed  the 
project,  which  is  being  carried  out  by  the 
Dominion  government  through  the  Depart- 
ment of  Railways  and  Canals,  of  which  the 
Hon.  Frank  Cochrane  is  minister. 


Deflectometer  Gives  Direct-Read- 
ings of  Building  Settlements 

A  DIRECT-READING  deflectometer  was 
used  in  determining  the  cause  of  the 
usual  initial  settlement  in  buildings  being 
underpinned  along  the  New  York  subways. 
This  deflectometer  was  never  used  in  this 
country  before,  according  to  Maurice 
Deutsch,  consulting  engineer.  New  York 
City,  who  used  it  to  make  some  original 
tests  of  piles  on  this  work  in  September  last 
year.  It  consists  of  a  steel  tape  about  '  2  in- 
wide  attached  to  the  pile  being  tested  and 
run  vertically,  up  and  around  a  small  wheel 
at  the  end  of  a  horizontal  shaft.  At  the 
other  end  of  this  shaft  an  index  needle  is 
set  and  revolves  around  a  calibrated  dial 
marked  in  millimeters,  thus  giving  very 
exact  indications  of  pile  movement. 


Government  Timber  Amounting  to 
42,578,000  ft.  b.  m.,  and  valued  at  more  than 
$93,000,  has  been  cut  from  the  national 
forests  in  California  in  the  six  months 
ended  Dec.  31,  1915,  according  to  a  report 
recently  made  by  the  district  forester.  This 
is  an  increase  of  almost  43  per  cent  over 
the  cut  for  the  corresponding  period  of 
1914,  and  is  significant  because  of  the  fact 
that  from  the  latter  half  of  1912,  with  a  cut 
of  10,000,000  ft.  b.  m.,  valued  at  $65,000,  to 
July  1,  1914,  when  a  cut  of  29,313,000  ft. 
b.  m.,  valued  at  $63,669,  was  made,  the 
government  timber  industry  remained  prac- 
tically stationary. 
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Smooth  Concrete  Roads  Pro- 
duced by  Accurate  Headers 

Study    of    Slight    Irregularities    in    California 

Pavements  Directs  Attention  to  Need  for 

Screeding  Surface  at  True  Grade 

THAT  the  smooth-riding  qualities  of 
concrete  roads  are  dependent  more  upon 
the  use,  during  construction,  of  headers  of 
true  shape,  set  accurately  to  grade,  than  to 
screeding  devices  and  floats,  is  the  conclu- 
sion reached  by  Charles  H.  Wondries,  resi- 
dent engineer  of  the  California  Highway 
Commission,  in  a  report  submitted  recently 
to  Austin  B.  Fletcher,  chief  engineer.  In 
the  effort  to  get  a  smooth  pavement  the 
screeding  device  and  float  are  limited,  even 
under  the  most  skillful  handling,  by  the 


This  test  with  the  2  x  4-in.  straight  edge 
is  not  made,  however,  until  a  few  hours  be- 
fore the  concrete  is  actually  placed  between 
the  headers.  It  has  been  found  that  under 
conditions  on  the  California  highways  the 
concrete  foreman,  without  neglecting  his 
other  work,  can  check  up  and  correct  enough 
rules  during  the  day  to  keep  ahead  of  his 
crew.  Where  headers  are  found  to  be 
warped  the  new  practice  requires  driving 
additional  outside  stakes  to  which  the  head- 


spection  of  the  completed  work,  but  it  re- 
sults in  a  very  appreciable  improvement  in 
the  smoothness  of  the  roadway  surface  and 
has  made  it  possible  to  lay  long  stretches  of 
concrete  pavement  with  variations  which 
were  nowhere  found  to  exceed  Vs  in.  under 
a  20-ft.  straight  edge.  This  degree  of 
smoothness  adds  much  to  the  comfort  and 
pleasure  of  driving  over  the  road  at  20  miles 
per  hour  or  more. 

It  is   not  sufficient,  the  commission  has 


SETTING       RULES      TO 
MEET   STRAIGHT   EDGE 


SCREEDING  SURFACE 
OF  CALIFORNIA  CON- 
CRETE ROAD 


trueness  to  grade  of  the  headers  upon  which 
the  screed  rides  and  from  which  the  float 
works. 

Header  Board  Abuses 

In  keeping  with  the  rule  requiring  the 
maximum  use  of  equipment,  it  has  been  the 
custom  in  road  work  to  use  header  boards 
repeatedly.  Ragged  ends  are  occasionally 
sawed  off,  or  strips  which  have  been  warped 
by  alternate  wetting  and  drying  are  par- 
tially sawed  by  way  of  correction,  but  head- 
ers are  seldom  rejected  because  the  ends 
are  partially  broken  and  shattered,  or  be- 
cause the  body  of  the  rule  is  slightly  warped 
or  splintered.  These  header  boards  perform 
a  dual  function,  but  the  retaining  of  the 
concrete  in  the  subgrade  is  a  less  delicate 
matter  than  marking  the  elevation  to  which 
the  concrete  should  be  finished.  It  has 
therefore  been  found  worth  while  in  Cali- 
fornia work  to  make  special  provision  for 
checking  and  correcting  inaccuracies  which 
are  likely  to  interfere  with  the  latter  func- 
tion. 

Numerous  checks  extending  over  various 
portions  of  40  miles  of  pavement  with  16 
and  22-ft.  straight  edges  in  three  Southern 
California  counties  showed  that  invariably, 
after  the  first  day  or  two  of  pavement  lay- 
ing, during  which  the  concrete  crew  accus- 
toms itself  to  its  working  tools,  the  appar- 
ent rough-riding  qualities  of  the  finished 
concrete  can  be  traced  to  warped  strips  and 
high  or  low  header  joints.  The  deflection 
from  a  straight  line  in  these  headers  varies 
from  unappreciable  amounts  to  about  %  in. 
The  results  of  this  study  have  been  the 
adoption  of  a  2  x  4-in.  rule  from  16  to  24 
ft.  in  length  for  detecting  minor  warps  in 
headers,  and  high  and  low  joints.  This 
check  is  applied  in  addition  to  the  chalk-line 
and  sighting  tests  ordinarily  used. 


ers  are  securely  nailed  after  being  raised 
or  lowered  to  check  with  the  straight  edge. 
The  old  custom  of  sawing  off  part  of  the 
warped  header,  it  is  pointed  out,  simply  de- 
creases the  length  of  the  arc. 

The  morning  after  the  concrete  is  placed, 
or  the  same  day  when  possible,  the  straight 
edge  is  tried  upon  the  finished  concrete  and 
any  variation  from  a  straight  line  is  traced 
back  to  header,  screed  or  float  trouble. 
While  this  work  of  checking  the  finished 
pavement  is  going  on,  the  men  in  charge  of 
the  crews  are  shown  the  possible  causes  of 
the  variation  from  a  true  grade  and  reme- 
dies are  suggested. 

Checking  with  Straight  Edge 

This  straight-edge  method  of  checking 
does  not  show  results  in  the  close-range  in- 


found,  to  have  the  headers  carefully  set  to 
grade  and  checked  with  a  straight  edge.  In- 
sistence must  be  placed  on  a  gentle  tamp- 
ing of  the  concrete  with  the  heavy  wooden 
tamper  which  is  now  generally  used,  in- 
stead of  vigorous  blows  which  result,  among 
other  things,  in  deflecting  the  header  from 
exact  grade. 

It  has  also  been  observed  that  where  a 
very  dry  mix  adjoins  very  wet  concrete, 
even  though  practically  perfect  grade  may 
be  maintained  over  the  entire  surface,  the 
surface  will  not  be  regular  after  the  final 
set  is  attained,  due  to  the  difference  in  final 
volume  of  the  two  grades  of  material.  As- 
suming uniformity  of  mix,  if  the  concrete 
is  spread  out  with  shovels  and  screeds  after 
it  has  left  the  mixer  spout,  and  is  first  given 
a  general  tamping  to  close  the  inner  voids 
and  bring  sufficient  mortar  to  the  surface  to 
permit  the  float  to  close  the  surface  voids, 
there  was  no  trouble  in  going  over  the  pave- 
ment finally  with  the  long  back  and  forward 
sweeps  of  the  screed  which  would  smooth  off 
any  local  mortar  inequalities  and  would  per- 
mit of  a  very  close  checking  with  the  rule  on 
the  finished  pavement. 
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Analysis  and  Tests  Held  to  Show  Advantages  of 
New  Flat-Slab  Reinforcement 

Part  1— Stress  Conditions  Discussed  with  Relation  to  Dedection 

Contours  and  Economical  Placement  of  Steel  in  Smulski  System 

By  EDWARD  SMULSKI 

Chief  Engineer,  S-M-I  Flat  Slab  System  Company,  Boston 


WITHOUT  attempting  to  obtain  or  rec- 
ommend coefficients  for  bending  mo- 
ments, the  action  under  load  of  flat  slabs 
with  multiple  reinforcement  has  been  in- 
vestigated by  the  author,  both  in  the  theo- 
retical analysis  presented  herewith  as  Part 
1,  and  by  a  series  of  tests  on  eight  slabs  in 
which  the  deformations  and  stress  relations 
were  carefully  measured,  the  results  of 
which  will  be  presented  in  Part  2,  to  fol- 
low. This  investigation  shows  the  ad- 
vantages of  the  new  system  of  flat-slab  re- 
inforcement shown  in  Fig.  1  and  described 
in  the  article  on  the  Youth's  Companion 
Building  at  Allston,  Mass.,  in  the  Engineer- 
ing Record  of  Oct.  9,  1915,  page  450,  and 
called  the  Smulski  or  S-M-I  system. 

Contour  Lines  Show  Deflection 
The  action  of  the  flat  slab  can  be  best 
understood  by  considering  its  deflection  un- 
der load.  For  this  purpose  contour  lines  of 
a  slab  after  deflection  are  shown  in  Fig.  2, 
based  on  results  of  tests  made  by  A.  R. 
Lord  on  the  Deere  &  Webber  Building  and 
published  in  Bulletin  64  of  the  University  of 
Illinois.  The  size  of  the  test  panel  was  18 
ft.  8  in.  X  19  ft.  1  in.  For  a  load  of  350  lb. 
per  square  foot  the  deflection  at  the  center, 
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Section  AA 
fig.  1 — new  type  of  reinforcement 

point  C,  was  0.32  in.,  while  the  average  de- 
flection at  points  C,  and  Cj  was  0.22  in. 

The  contour  lines  were  drawn  by  first 
plotting  the  deflections  along  the  diagonal 
and  rectangular  lines  as  showoi  in  the  sec- 
tions. Fig.  2,  then  using  horizontal  lines 
0.04  in.  apart  to  locate  points  of  intersection 
with  the  neutral  axis  after  deflection,  trans- 
ferring these  points  to  the  plan  view  and 
connecting  the  points  of  equal  deflection  by 
smooth  curves  showing  the  shape  of  the 
slab  after  deflection.  The  heavy  dash  lines 
around  the  columns  give  the  location  of  the 
points  of  inflection  from  Mr.  Lord's  tests. 

Effects  op  Loading 
The  contour  lines  given  are  for  the  case 


of  several  spans  loaded,  which  is  the  most 
unfavorable  condition  because  then  the 
maximum  stresses  are  obtained  at  the  col- 
umn head.  When  one  span  only  is  loaded, 
the  stresses  in  the  center  of  the  span  are 
somewhat  larger,  but  at  the  column  head 
they  are  comparatively  small,  because  the 
load  not  only  is  carried  by  the  loaded  pane! 
but  also  is  transferred  to  the  unloaded 
panel.  In  other  words,  the  negative  bend- 
ing moment  is  resisted  by  the  column  head 
and  by  the  unloaded  adjacent  slabs. 

The  contour  lines  show  that  the  slab  can 
be  divided  into  two  parts,  the  circumferen- 
tial cantilevers  at  the  column  head  sub- 
jected to  negative  bending  moment  and  the 
central  portion  of  the  slab  subjected  to 
positive  bending  moment.  These  two  parts 
will  be  treated  separately. 

Deflections  at  the  Column  Head 
From  the  shape  of  the  contour  line,  it  ia 
evident  that  the  circumferential  cantilever 
at  the  column  head  assumes  the  shape  of  an 
umbrella.  In  Fig.  3,  showing  the  circum- 
ferential cantilever  to  a  larger  scale,  point 
a  on  the  top  of  the  slab,  due  to  the  deflec- 
tion, changes  its  position  to  a',  conse- 
quently the  radial  distance  from  the 
center  of  the  column  is  increased  by 
fflfl'.  Due  to  this  increase  of  the  radius, 
the  circumference  of  the  circle  through 
a  after  the  deflection  is  increased,  as 
indicated  by  the  dotted  lines  through  a'. 
The  particles  above  the  neutral  axis, 
therefore,  are  stretched  in  two  direc- 
tions perpendicular  to  each  other,  i.e.,  in 
a  radial  direction  on  account  of  the  increase 
in  radius  and  in  a  circumferential  direction 
on  account  of  the  increase  of  circumference. 
The  circle  through  b  at  the  bottom  of  the 
slab  assumes,  after  deflection,  the  position 
through  the  point  b',  and  therefore  all  par- 
ticles here  compress  in  two  directions,  i.e., 
in  a  radial  direction  and  in  a  circumferen- 
tial direction. 

From  the  above  discussion  it  is  evident 
(1)  that  the  stresses  act  in  radial  and  cir- 
cumferential directions,  (2)  that  the  radial 
component  of  the  compressive  stresses, 
which  is  the  largest  part  of  the  compres- 
sion, must  finally  be  transferred  to  the 
columns. 

As  is  evident  from  the  shape  of  the  con- 
tour lines  and  from  the  foregoing  discus- 
sion, the  slab  may  fail  in  compression  by 
crushing  of  concrete  around  the  column 
head.  The  width  of  beam  resisting  this 
crushing  of  concrete  is  equal  to  the  cir- 
cumference of  the  column  head.  Therefore, 
in  determining  the  compressive  stresses  or 
the  depth  of  slab  for  a  bending  moment 
around  the  total  circumference,  the  cir- 
cumference of  the  column  head  must  be 
taken  as  the  effective  width  of  the  slab. 

Reinforcement  of  Flat  Slabs 

It  is  a  well-known  principle  that  the  best 
method  of  resisting  stresses  is  by  means  of 
members  placed  in  the  direction  of  the 
stresses.  The  same  applies  to  the  design 
of  flat-slab  reinforcement.  The  direction  of 
stresses  can  be  seen  from  the  contour  lines. 


because  the  stresses  act  perpendicularly  to 
them. 

At  the  head  of  the  column  the  stresses  act 
radially  and  circumferentially;  therefore, 
the  logical  method  of  reinforcing  the  slabs 
is  by  using  radial  and  circumferential  bars. 
The  radial  bars  take  the  stresses  acting  in 
radial  directions.  The  purpose  of  the  rings 
is  twofold:  (1)  to  resist  the  circumferen- 
tial bending  moment,  which  acts  in  every 
point  as  a  tangent  to  the  ring  and  (2)  to 
resist  the  radial  stresses  by  its  hooping  ef- 
fect. In  such  a  combination  the  radial 
bars  and  the  rings  act  co-ordinately,  as  will 
be  seen  from  the  tests  of  circumferential 
cantilevers  to  be  described  in  the  following 
Part  2. 

The  action  of  the  rings  in  resisting  radial 
stresses  can  be  seen  from  Fig.  3.  A  section 
ab  tends  to  assume  the  position  of  a'b' 
after  deflection,  and  the  distance  ma  on 
the    top    is    increased    in    amount    after 
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fig.  2 — relation  between  deflections  and 
NEW  system  of  reinforcement 

deformation.  The  same  would  apply  to  any 
section  around  the  circumference  of  the 
circumferential  cantilever.  Suppose  that  a 
ring  is  placed  near  o.  In  order  to  allow 
movement  in  a  radial  direction,  it  is  neces- 
sary to  stretch  the  ring  by  increasing  its 
radius.  The  resistance  of  the  ring  to  the 
increase  of  the  diameter,  therefore,  resists 
the  movement  aa.'. 

DiSTRiBirrioN  to  Several  Rings 

If  more  than  one  ring  is  used,  any  radial 
movement  within  the  portion  of  slab  cov- 
ered by  the  rings  is  resisted  by  all  the  rings 
placed  outside  of  the  point  where  the  move- 
ment takes  place,  because  before  any  move- 
ment can  take  place,  it  has  to  increase  the 
radii  and  the  circumferences  of  all  the 
rings.  Therefore  all  rings  participate 
equally  in  resisting  the  stresses.  This  is 
shown  in  Table  1  and  stress  diagrams  in 
Part  2,  which  give  the  results  of  the  tests 
on  circumferential  cantilevers. 

Compressive  reinforcement  at  the  column 
head  is  very  often  required.  Tests  indicate 
that  the  compressive  stresses  at  the  column 
head  are  larger  than  would  correspond  to  the 
actual  stresses  in  steel.  This  is  partially 
due  to  arch  action,  which  undoubtedly  takes 
place  in  flat  slabs.  Therefore  in  many 
cases  it  is  essential  to  provide  compressive 
reinforcement  at  the  column  head.  In  the 
type  of  reinforcement  discussed,  this  is 
provided  by  the  compression  prongs  of  the 
radial  bars,  which  are  carried  near  the  bot- 
tom of  the  slab.  (See  cross-section  in 
Fig.  1.) 
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In  the  portions  of  the  slab  covered  by 
Units  A,  drawn  on  Fig.  2,  the  contour  lines 
are  practically  parallel,  which  shows  that 
the  stresses  act  in  one  direction  only.  The 
reinforcement,  therefore,  is  placed  in  one 
direction  only,  straight  between  the  col- 
umns. 

The  reinforcement  of  the  central  portion 
of  the  slab  consists  of  rings  combined  with 
diverging  bars,  because  the  stresses  in  the 
central  portion  of  the  slab  act  in  four  direc- 
tions, as  indicated  by  the  contour  lines. 
The  rings  in  this  Unit  B  not  only  take  the 
stresses  produced  in  the  diagonal  sections, 
Fig.  2,  where  they  are  nearly  perpendicular 
to  the  contour  lines,  but  also  resist  any  tend- 
ency to  deformation  in  the  diagonal  direc- 
tion, thus  helping  the  diverging  bars,  which 
are  placed  very  nearly  perpendicular  to  the 
contour  lines,  and  in  the  direction  of  the 
stresses.  The  spacing  of  diagonal  rods  is 
close  in  the  center  of  the  slab  where  the  de- 
flection and  the  stresses  are  largest.  The 
rods  diverge  at  the  ends  to  supply  reinforce- 
ment in  portions  where  the  circles  end  and 
also  to  bind  securely  the  central  portion  of 
the  slab  to  the  circumferential  cantilevers. 

Secondary  Reinforcement 

If  only  one  span  is  loaded,  the  shape  of 
contour  lines  changes  at  the  column  head 
and  across  Units  A,  where  negative  bend- 
ing moment  develops.  This  is  resisted  by 
secondary  reinforcement  in  Units  A.  In 
the  central  portion,  however,  the  change  is 
slight,  so  that  the  discussion  given  above 
applies  equally  to  any  condition  of  loading. 

Secondary  reinforcement  consisting  of 
straight  bars  is,  as  a  rule,  placed  at  the  top 
of  the  slab  across  Units  A.  As  is  evident 
from  inspection  of  the  contour  lines.  Fig.  2, 
this  reinforcement  does  not  come  fully  into 
action  when  the  load  is  distributed  over  all 
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FIG.    3 — CANTILEVER    ACTION    AT    COLUMN 

rh3  spans,  because  there  is  no  appreciable 
transverse  deformation  at  Units  A.  This 
reinforcement  is  fully  effective  in  resisting 
negative  bending  moment  produced  when 
only  one  span  is  loaded. 

Theoretical  Comparison 

In  comparing  reinforcement  placed  in  the 
direction  of  stress  with  reinforcement  placed 
in  bands  as  in  the  two-way  or  four-way  sys- 


tems, the  statical  bending  moment,  although 
it  does  not  represent  the  actual  conditions, 
furnishes  a  correct  and  convenient  basis  for 
determining  the  relative  effectiveness  of  the 
two  methods  of  reinforcing.  In  systems 
where  bands  of  steel  rods  are  used,  it  is 
necessary  to  resolve  the  actual  bending  mo- 
ment acting  in  radial  directions  into  com- 
ponents acting  in  the  direction  of  the 
bands.  The  moment  of  resistance  to  be 
provided  (equal  to  the  sum  of  the  compo- 
nents of  the  radial  bending  moment)  is 
therefore  larger  than  the  actual  bending 
moment.  (See  test  specimens  No.  7  and 
No.  8,  Part  2.) 

In  the  radial  system,  on  the  other  hand, 
stresses  acting  in  any  direction  are  resisted 
directly  by  the  circles  and  radials,  as  dis- 
cussed above,  and  the  moment  of  resistance 
to  be  provided  equals  the  actual  bending 
moment  around  the  column  head.  The  ratio 
of  the  required  areas  of  steel  for  the  two 
cases  will  now  be  found. 

Band  Reinforcement 

In  a  paper  before  the  American  Society 
of  Civil  Engineers,  printed  in  the  Proceed- 
ings for  April,  1913,  J.  R.  Nichols  develops 
the  statical  bending  moment  in  a  flat  slab. 
On  page  1735  the  sum  of  components  of 
positive  and  negative  bending  moments  in 
one  direction  (equivalent  to  bending  mo- 
ment per  quarter  of  circumference  of  the 
column  head)   is  given  as 
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square  inches. 


A,  = 


0.71wL' 


It  must  be  remembered  that  full  negative 
reinforcement  consists  of  four  such  effective 
r-,ections  (two  per  band).  This  will  be  com- 
pared with  the  amount  of  steel  required  by 
the  radial  system  in  one-quarter  of  a  cir- 
cumference. 

The  above  figures  giving  the  static  bend- 
ing moment  are  used  for  sake  of  comparison 
only,  and  are  not  recommended  for  use.  The 
actual  bending  moment  to  be  provided  for  is 
smaller,  as  it  is  reduced  by  Poisson's  ratio, 
due  to  the  fact  that  the  stresses  are  acting 
in  two  directions.  The  ratio  between  the 
static  bending  moment  and  the  actual  bend- 
ing moment,  therefore,  was  selected  so  as 
to  avoid  comparing  moments  based  on  dif- 
ferent assumptions. 

Radial  Reinforcement 

The  best  method  of  determining  the  stat- 
ical bending  moment  in  a  flat  slab  is  by  di- 
viding it  into  a  number  of  simple  statically 
determinate  members.  The  practicability 
of  this  method  follows  from  a  consideration 
of  continuous  beams.  Assume  a  continuous 
beam  under  uniform  loading  w  per  foot  ex- 
tending over  numerous  supports.  The  neg- 
ative bending  moment  at  the  supports  is 
wV/\2  and  the  point  of  inflection  is  distant 
0  2H   from   the   support.     By   introducing 


hinges  at  the  points  of  inflection,  the  center 
portion  between  the  hinges,  equal  in  length 
to  0.58i  will  be  a  simply  supported  beam 
producing  reactions  at  the  hinged  point 
equal  to  0.29wi. 

The  remaining  two  portions  of  the  beam 
will  be  simple  cantilevers  loaded  with  con- 
centrated loads  at  the  points  of  inflection 
and  a  uniformly  distributed  load  w  between 
the  point  of  inflection  and  the  support.  It 
is  evident  that  a  continuous  beam  may  be 
changed  into  statically  determinate  beams 
by  inserting  imaginary  hinges  at  the  points 


where  L  is  the  span  in  feet,  D  is  the  diame- 
ter of  the  column  head  and  w  is  the  load 
per  square  foot.     Assuming  D  =  0.24L, 


As  in  continuous  beams,  the  negative 
bending  moment  equals  two-thirds  M,,; 
therefore,  in  inch  pounds  per  section 

M  =  O.llwV 
and  the  required  area  of  negative  bending 
moment    reinforcement   per   section    is,    in 
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FIG.  4 — TO  DETERMINE  STATICAL  BENDING 
MOMENTS    ARUUND    COLUMN    HEAD 

of  inflection,  because  there  is  no  bending 
moment  at  these  points  and  the  only  force 
acting  there  is  the  shear,  which  is  equal  to 
the  reaction  Q.2,2wl  of  the  imaginary  center 
beam. 

Application  to  Flat  Slab 

Fig.  4  shows  an  outline  of  a  25-ft.  span  in 
which  the  column  head  (6  ft.)  is  assumed 
as  0.24  of  the  span,  as  before.  The  distance 
of  the  point  of  inflection  from  the  edge  of 
the  column  head  is  assumed  at  one-fifth  of 
the  clear  span,  which  is  equivalent  to  the 
assumption  made  for  the  distribution  of 
the  bending  moments  in  the  case  with  band 
reinforcement.  There  is  no  shear  along  the 
center  lines  of  the  panels  nor  along  the 
lines  between  columns,  under  full  loading 
on  all  panels,  therefore  the  quarter  of  the 
panel  can  be  treated  separately.  For  par- 
tial loading  the  theory  is  modified  by  the 
shear  acting  of  these  lines. 

As  explained  in  connection  with  a  con- 
tinuous beam,  the  portion  of  the  load  in  the 
span  outside  of  the  points  of  inflection  can 
be  considered  as  suspended  at  the  points 
of  inflection.  To  get  the  proper  moment 
arms  for  the  different  loads  in  different  por- 
tions of  the  panels,  the  slab  is  divided  by 
imaginary  radials  into  parts  I,  II,  III,  IV, 
etc.  The  division  lines  are  not  sections  and 
are  made  only  for  the  purpose  of  figuring 
the  areas.  Having  found  the  areas  and  lev- 
er arms,  the  resulting  coeflficient  is  com- 
puted as  in  the  table  herewith,  and  the  bend- 

COMPUTATION    OF    MOMENT    COEFFICIENT 


Moment 

Moment 

No. 

Area 

arm 

factor 

I 

14.8 

46.5 

68S 

IT 

16.8 

53 

890 

III 

10.3 

62 

639 

TV 

13.2 

69.25 

915 

I' 

5.1 

26.25 

134 

IT' 

.5.9 

30.5 

180 

III' 

3.9 

35,75 

140 

IV' 

4.7 

40.5 

190 

Total  moment  factor  per  '<  circumference,  3776 
Total  moment  factor  per  Vt  circumference,  7552 
Coefflcient  =    7552/25"  =  0.48 
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ing  moment  is  M  =  QA&wL'  in  inch  pounds, 
and  the  required  area  of  steel  is 
_  0.48wL' 
'  ~~     fijd 

The  above  bending  moment  will  be  re- 
sisted by  radial  bars  and  rings;  therefore 
the  area  As,  consists  of  the  cross-section  of 
radials  within  the  quarter  of  circumference, 
and  the  cross-sections  of  rings.  For  the 
reasons  explained  in  connection  with  mo- 
ments for  the  band  system,  the  above  fig- 
ures give  higher  results  than  required  in 
practice  and  are  intended  for  comparison 
only. 

By  comparing  the  areas  of  steel  A,  re- 
quired in  the  two  cases  (coefficients  0.71 
and  0.48),  it  is  found  that  the  required 
cross-sectional  area  to  be  supplied  by  the 
new  type  of  reinforcement  resisting  the  di- 
rect stresses  is  33  per  cent  smaller  than  re- 
quired in  the  older  systems  placed  in  bands. 
In  both  cases,  the  areas  of  steel  were  fig- 
ured on  exactly  the  same  basis. 

[To  be  conclvded  in  the  next  issue.  Re- 
sults of  tests  and  description  of  unique  test- 
ing methods  will  be  given  in  Part  2.  Speci- 
mens of  two-way  and  four-way  slabs  are 
tested  for  comparison  with  the  tests  of  the 
new  radial  and  circumferential  reinforce- 
ment.— Editor.] 
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Remodel  Septic  Tank 
Two-Story  Tank 

Pioneer  Plant  at  Lake  Forest,  III.,  Built  Four- 
teen Years  Ago,  Outgrown  in  Capacity, 
Changed  to  Modern  Design  at 
Small  Cost 

FOURTEEN  years  ago  septic  tanks  were 
considered  the  last  word  in  sewage 
treatment,  and  the  50,000-gal.  tank  at  Lake 
Forest,  111.,  built  by  Alvord  &  Shields,  was 
the  Mecca  to  which  many  sanitary  engi- 
neers journeyed.  Last  year  the  old  plant, 
neglected  for  several  years,  and  outgrown 
as  to  size,  became  such  a  nuisance  that  the 
city  officials  had  it  remodeled  into  a  two- 
story  settling  tank.  N.  N.  Campbell,  assist- 
ant city  engineer,  gave  a  history  of  the  old 
plant  and  the  reconstruction  of  the  new 
one  in  a  paper  presented  Jan.  27  to  the 
Illinois  Society  of  Engineers  and  Surveyors, 
from  which  the  following  notes  are  taken. 

Repairs  Badly  Needed 

During  the  thirteen  years  the  plant  was 
in  operation  it  had  been  cleaned  only  twice, 
once  in  1907  and  again  in  1909.  The  aver- 
age annual  cost  of  operation  and  repair 
during  this  period  was  $534.79. 

The  physical  condition  of  the  plant  grad- 
ually grew  worse.  The  troughs  and  par- 
titions in  the  filter  beds  had  rotted  and 
broken  considerably,  the  tank  walls  about 
the  surface  of  the  ground  were  in  need  of 
repairs  and  a  few  slight  leaks  were  noticed. 
The  piping  in  the  dosing  chamber  and  the 
automatic  operating  device  were  badly 
rusted  and  likely  to  give  away  at  any  time. 
On  the  whole  it  became  evident  that  some- 
thing must  be  done  at  once  to  put  the  plant 
in  such  repair  that  it  would  take  care  of 
the  sewage  for  at  least  a  few  years,  or 
until  such  time  as  the  proposed  sanitary 
improvements  along  the  North  Shore  were 
more  fully  developed. 

In  1913  S.  A.  Greeley  found  that  30  per 
cent  of  the  daily  dry-weather  flow  was  by- 
passed into  the  lake  directly,  70  per  cent  was 
treated  in  the  tank  and  only  24  per  cent 
went  through  both  tank  and  filters.  An- 
alyses indicated  an  effluent  from  the  tank 


of  poorer  quality  than  the  influent,  and  the 
effluent  from  the  filters  was  little  improved. 
The  work  of  remodeling  the  tank  con- 
sisted of  removing  the  old  floor,  under- 
pinning the  old  walls  and  excavating  to  an 
additional  depth  of  from  3  ft.  6  in.  at  the 
inlet  end  of  the  tank  to  8  ft.  6  in.  in  the 
dosing  chamber.  A  new  reinforced-con- 
crete  floor  9  in.  thick,  making  an  angle  of 
30  deg.  with  the  horizontal  and  sloping 
from  each  side  toward  the  center  of  each 
chamber,  was  put  in  to  replace  the  old  floor. 
The  water  level  in  the  tank  was  raised  1  ft., 
the  total  depth  of  the  remodeled  tank  being 
12  ft.  6  in. 

Three  Units  in  Remodeled  Tank 

The  remodeled  tank  consists  of  three 
units,  each  of  which  is  divided  by  a  9-in. 
concrete  wall  into  two  equal  chambers. 
Each  chamber  is  divided  into  three  com- 
partments by  means  of  a  false  bottom  con- 
structed of  20-gage  galvanized  iron  on  a 
framework  of  No.  1  2  x  4-in.  pine  strips, 
heavily  creosoted,  making  a  slope  of  60  deg. 
to  the  horizontal.  The  three  units  are  in 
reality  a  series  of  three  settling  tanks.  The 
liquid  is  drawn  off  from  the  top  of  each 
unit,  as  it  passes  on  to  the  next,  over  a 
brick  wall  or  partition  separating  the  units 
and  rising  to  within  12  in.  of  the  surface. 
It  finally  emerges  at  a  point  14  in.  below 
the  surface  and  discharges  at  the  shore  of 
Lake  Michigan. 

Three  baffles  or  scum  boards,  18  in.  high, 
and  extending  down  into  the  liquid  12  in., 
were  placed  across  the  tank  at  intervals 
so  as  to  break  up  any  surface  currents  that 
might  develop. 

The  method  devised  to  distribute  the 
sewage  to  the  several  compartments  is 
unique  and  very  efficient  in  breaking  up 
currents  or  vortex  motion  in  the  settling 
compartments.  The  sewage  enters  the  tank 
from  the  remodeled  grit  chamber  through 
a  3-ft.  opening  or  trough  in  the  center  of 
the  end  wall,  which  leads  into  a  reinforced- 
concrete  distributor  running  parallel  with 
the  end  wall  and  placed  so  as  to  leave  a 
9-in.  space  between  the  18-in.  square  dis- 
tributor and  the  wall.  There  are  four  rect- 
angular openings  in  this  channel,  6  x  15 
in.,  which  discharge  the  sewage  into  each 
of  the  four  settling  compartments  against 
the  end  wall  of  the  tank  in  the  opposite 
direction  to  which  it  must  flow  through  the 
settling  compartments. 

The  collector  is  a  rectangular  trough  or 
channel  similar  to  the  distributor  and  is 
placed  9  in.  from  the  outlet  end  of  the  tank 
with  the  openings  in  the  side  next  the  end 
wall.  The  collector  also  serves  as  a  scum 
board  or  trap  and  prevents  any  light  float- 
ing sludge  from  being  drawn  off  with  the 
effluent. 

The  sludge  drying  bed  is  90  ft.  long  and 
20  ft.  wide,  and  is  parallel  with  the  tank 
and  20  ft.  from  it.  The  bed  is  divided  into 
three  sections  by  concrete  partitions.  Each 
section  receives  the  sludge  from  one  of  the 
three  units  of  the  settling  tank  and  is  un- 
derdrained  with  four  lines  of  6-in.  drain 
tile  leading  into  an  8-in.  carrier  which  dis- 
charges into  the  pipe  leading  from  the  set- 
tling tank.  The  underdrains  of  the  sludge 
drying  beds  are  covered  to  a  depth  of  12  in. 
with  common  lake-shore  sand  and  gravel. 

Alterations  Cost  $4,000 
The  cost  of  remodeling  the  Lake  Forest 
plant  and  enlarging  it  so  as  to  provide  for 
the  increased  amount  of  sewage  was  about 
$4,000. 


Some  of  the  elements  in  the  remodeled 
tank  are  the  provision  for  680,000  gal.  daily 
dry-weather  flow;  settling  capacity  of  5670 
cu.  ft. ;  sludge  space  of  4000  cu.  ft. ;  settling 
period,  1.4  hours;  velocity  through  tank, 
1  ft.  per  minute. 

The  tank  was  put  into  operation  Dec.  6, 
1915.  On  Jan.  21  one  of  the  sludge  drains 
leading  from  a  unit  nearest  the  inlet  end  of 
the  tank  was  opened  and  about  10  bbl.  of 
heavy  sludge  were  drawn  off  before  the 
sewage  flowed  freely  from  the  pipe.  The 
sludge  was  apparently  well  digested  and 
had  very  little  odor. 

The  plans  were  prepared  by  Mr.  Camp- 
bell under  the  general  direction  of  James 
Anderson,  Jr.,  city  engineer. 
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CENTER      PUNCH      PLUNGER 

ON    TIMBER    FRAME    MARKS 

MONUMENT 


Replace  Stakesby  Monuments 
Without  a  Transit 

Triangular  Wooden  Frame  with  Pointed  Steel 

Legs  Marked  Auxiliary  Stakes,  Permitting 

Easy  Recovery  of  Original  Point 

IN  MAKING  a  re-survey  of  the  city  of 
Portage,  Wis.,  it  was  desired  to  place  at 
each  block  corner  a  permanent  concrete 
monument  upon  which  would  be  marked  the 

point  of  inter- 
section of  the 
property  lines. 
As  the  survey 
progressed,  tem- 
porary wooden 
stakes  were  set 
at  each  corner, 
the  exact  point 
being  marked  by 
an  ordinary  cup 
tack  driven  into 
the  stake.  In 
order  to  replace 
the  wooden  stake 
with  a  concrete 
monument  upon 
which  would  be 
perman  en  tly 
marked  the  point 
referred  to,  a  triangular  frame,  as 
shown  in  the  accompanying  sketch,  was 
devised. 

The  frame  was  made  of  well-seasoned 
yellow  pine.  The  parts  were  glued  and  se- 
curely fastened  together  with  wood  screws, 
making  the  frame  perfectly  rigid.  At  the 
points  A,  B  and  C,  %-in.  steel  legs  were  in- 
serted and  clamped  to  the  frame  by  means 
of  locknuts.  The  lower  ends  of  the  legs 
were  pointed  bluntly  to  resemble  an  ordi- 
nary center  punch.  The  frame  was  easily 
and  quickly  leveled  by  means  of  the  lock- 
nuts.  At  d  a  hardwood  plug  2  in.  long  and 
1%  in.  in  diameter  was  fitted  into  the  piece. 
In  the  center  of  the  plug  was  a  '  i-in.  hole 
through  which  a  steel  plunger  10  in.  long 
worked.  The  plunger  was  also  bluntly 
pointed. 

How  Device  Was  Used 

The  method  of  using  the  above  device  is 
obvious.  The  point  of  the  plunger  was 
placed  on  the  tack  in  the  stake,  and  three 
stakes  were  driven  at  the  points  a,  b  and  c, 
a  cup  tack  being  driven  into  each  stake  un- 
der the  point  of  each  leg.  If  one  or  more 
of  the  legs  fell  upon  the  sidewalk,  a  light 
tap  on  the  top  of  the  leg  bolt  made  a  punch 
mark  in  the  concrete,  thus  marking  the 
point.  The  stake  marking  the  comer  of 
the  block  was  then  removed  and  the  hole 
for  the  monument  was  dug  and  filled  with 
concrete.      After   the    concrete    had    been 
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brought  to  the  required  height  a  soft  iron 
pin  was  placed  directly  beneath  the  plunger. 
After  the  concrete  had  hardened  for  several 
days  the  frame  was  again  placed  upon  the 
reference  points,  and  a  punch  mark  was 
made  upon  the  iron  pin  by  tapping  the 
plunger  with  a  hammer,  thus  marking  the 
desired  point  on  the  monument.  Care  was 
taken  to  have  the  frame  practically  level  and 
to  set  the  reference  stakes  so  that  there 
would  be  no  danger  of  their  being  disturbed. 
The  original  distance  between  the  points  of 
the  legs  was  kept  constant  by  frequent  com- 
parisons with  a  set  of  standard  tacks  which 
were  set  with  the  frame  at  the  beginning  of 
the  work. 

H.  V.  Tennant,  city  engineer,  under  whose 
direction  the  survey  was  made,  states  that 
the  method  as  it  was  here  used  proved  very 
practical,  an  average  of  sixty  monuments  a 
day  being  attained. 


ture  of  the  entrance  piers  and  inner  harbor 
dockage  have  been  built,  and  seven  of  them 
sunk  in  position  on  the  work — five  on  the 
site  of  the  outer  entrance  piers  and  two 
on  that  for  the  inside  docking. 

Excavation  in  Section  2 

Section  2,  about  41/2  miles  in  length,  in- 
cludes the  excavation  of  the  canal  prism 
involving  the  removal  of  about  6,500,000 
cu.  yd.  of  earth,  the  construction  of  locks 


Twelve  2000-Ton  Cribs  for 
Welland  Canal  Completed 

Excavation  Well  Under  Way  at  End  of  1915— 
Embankments  to  Form  New  Harbor  En- 
trance More  Than  50  Per  Cent  Complete 

TWELVE  of  the  2000-ton  reinforced- 
concrete  cribs  for  the  Welland  ship  canal 
were  completed  at  the  end  of  1915.  More 
than  50  per  cent  of  the  material  necessary 
to  form  the  embankments  for  the  Lake  On- 
tario entrance  had  been  deposited,  and  sub- 
stantial progress  had  been  made  on  the  ex- 
cavation of  all  sections.  No  new  contracts 
were  let  during  the  year. 

At  the  end  of  the  year  a  total  of  4,900,- 
000  cu.  yd.  had  been  deposited  in  embank- 
ments forming  the  harbor  entrance.  The 
trestle  on  the  west  side,  from  which  the 
material  is  dumped,  has  reached  the  outer 
extremity  of  the  harbor,  projecting  1% 
miles  into  the  lake,  while  the  east  trestle 
is  out  approximately  5500  ft.  from  the 
shore  line. 

Twelve  of  the  large  2000-ton  reinforced- 
concrete  cribs  to  be  used  for  the  substruc- 


walls,  which  are  of  mass  concrete,  are  prac- 
tically completed. 

Section  3  involves  the  construction  of 
the  twin  locks  in  flights  4,  5  and  6,  single 
lock  7,  the  guard  gates,  the  construction 
of  the  large  dam  at  the  head  of  lock  6  and 
the  excavation  of  approximately  2,700,000 
cu.  yd.  of  rock  and  3,400,000  cu.  yd.  of 
earth. 

Operations  on  this  section  have  con- 
sisted largely  of  earth  and  rock  excavation. 
To  Dec.  31,  850,000  cu.  yd.  of  rock  were 
excavated  from  the  site  of  the  flight  locks, 
and  approximately  1,850,000  cu.  yd.  of 
earth  were  removed.  Rock  suitable  for  con- 
crete is  taken  to  the  large  crushing  plant 
at  the  lower  end  of  the  section  and  crushed 
for  aggregate  for  sections  1  and  2. 

Present  Canal  Deepened 

Section  5,  consisting  of  the  widening  and 
deepening  of  the  present  canal  between 
Allanburg  and  Port  Robinson,  a  distance  of 
2y2  miles,  was  worked  by  four  steam  shov- 
els in  the  dry  excavation  and  four  dredges 
in  the  channel.  The  dry  excavation  re- 
moved totaled  2,900,000  cu.  yd.  of  the 
5,400,000  cu.  yd.  to  be  excavated.  Four 
dredges  have  been  at  work  in  the  channel, 
deepening  the  canal  from  the  present  14-ft. 
to  the  new  25-ft.  depth. 


WEST   WALL  OF  LOCK   1 

2  and  3,  with  entrance  walls,  weirs,  etc., 
and  the  substructure  for  several  bridges 
over  the  canal. 

Four  large  steam  shovels  and  three  drag- 
line excavators  have  been  engaged  on  prism 
excavation,  and,  to  the  end  of  the  year, 
4,300,000  cubic  yards  of  earth  were  exca- 
vated, the  greater  part  of  it  being  disposed 
of  in  the  harbor  embankments. 

Concreting  in  the  breast  wall  at  the  head 
of  lock  2  was  completed  during  the  sum- 
mer, and  work  on  the  lock  walls  commenced 
about    mid-season.      The    upper    entrance 


Colorado   River   Attains   Highest 
Stage  on  Record 

THE  GREATEST  known  discharge  of  the 
Colorado  River  at  Yuma,  Ariz.,  was  ex- 
perienced Jan.  22,  when  the  gage  located  at 
the  Southern  Pacific  railroad  bridge  which 
crosses  the  river  at  that  point  registered  34 
ft.,  and  the  approximate  discharge  was  more 
than  200,000  sec.-ft.  Previous  high-gage 
readings  occurred  in  February,  1891,  when 
the  gage  read  33.2;  in  March,  1905,  when 
30.4  was  registered;  in  November,  1905, 
when  31.4  was  reached,  and  in  June,  1909, 
when,  with  a  gage  of  30.75,  there  was  a 
discharge  of  approximately  150,000  sec.-ft. 


CONCRETE  CRIB  SUNK  TO  POSITION    AT  SITE  OF  OUTER  ENTRANCE  PIERS, 

PORT  WELLER 


STEEL  FORMS  BEING  SET  UP  PREPARATORY     TO     CONCRETING    EAST     EN- 
TRANCE   WALL,    LOCK    6 
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The  latter  discharge  had  represented  the 
greatest  measured  discharge  of  the  Colorado 
River  since  current-meter  measurements 
have  been  made. 

The  unprecedented  gage  and  discharge 
during  the  recent  flood  was  caused  by  run- 
off from  the  upper  Gila  River.  While  the 
Colorado  was  slightly  above  normal  for  this 
time  of  year,  due  to  local  rains,  the  main 
body  of  the  flood  came  from  the  Gila,  which 
joins  the  Colorado  two  miles  above  Yuma. 
On  Jan.  19  the  gage  at  2  p.  m.  was  18.2,  with 
a  discharge  of  14,000  sec.-ft.  On  the  fol- 
lowing date  the  gage  was  23,  and  the  dis- 
charge approximately  52,000  sec.-ft.  Be- 
ginning on  the  first-mentioned  date,  the 
gage  rose  steadily  approximately  0.25  ft. 
per  hour,  reaching  the  crest  given  above  on 
the  evening  of  Jan.  22.  The  decline,  which 
began  early  in  the  morning  of  Jan.  23,  was 
at  about  the  same  rate  as  the  increase.  At 
noon  of  the  day  of  highest  level,  when  the 
gage  read  32.9,  the  measured  discharge  was 
109,000  sec.-ft. 

The  measured  area  of  the  river  section 
on  Jan.  21  was  12,075  sq.  ft.,  with  a  mean 
velocity  of  9  ft.  per  second.  After  the  crest 
had  been  reached,  on  Jan.  24,  the  area  was 
12,700  sq.  ft.,  with  a  mean  velocity  of  61/2 
ft.  per  second.  The  estimated  area  based  on 
soundings  before  and  after  the  flood,  with 
the  increased  gage  height,  is  estimated  to 
have  been  approximately  19,000  sq.  ft., 
which,  with  a  mean  velocity  of  11  ft.  per 
second,  would  give  208,000  sec.-ft. 


Lehigh  Valley  to  Try  Out 
136-Pound  Rail 

Experimental  Rail,  for  Which  Only  a  Small 

Order  Has  Been  Placed,  Is  Heavier  Than 

Any  T-Rail  Yet  in  Use 

A  RAIL  weighing  136  lb.  per  yard- 
heavier  than  any  T-rail  previously  laid, 
comparing  with  the  125-lb.  rail  newly  adopt- 
ed by  the  Pennsylvania  Railroad  and  the 
special  135-lb.  rail  used  for  several  years 
on  sharp  curves  on  one  division  of  the  Cen- 
tral Railroad  of  New  Jersey — is  about  to  be 
tried  out  by  the  Lehigh  Valley  Railroad. 
The  dimensions  of  the  new  section  are 
shown  below.  As  the  rail  is  experimen- 
tal, only  a  small  order  has  been  placed.  The 
original  order  is  for  2500  tons,  which  will 
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CROSS-SECTION    OF    LEHIGH   VALLEY   136-LB.    RAIL 
AND  SPLICE 


'Sq.  In.  Per  Cent 

Head  4-72  85.4 

W^ 3.17  23.7 

Base:::::: 5.4s         40.9 

Total 13.85  100.0 

Moment   of   inertia S5oI 

Section  modulus,  head ,;?? 

Section  modulus,  base zk.h 


COUPARATIVB  CBOSS-SBCTIONAL  DiMBNtlONS  OF  FiVS  HCAVT   VUXUt 


I  o 

52  So 

A    7  61/2 

B    6  1/2  6 

C    2  16/16  3  5/82 

D    17/8  »2 

E    3  7/8  3  8/32 

P    11/4  17/82 

G    8  1/16  

H    21/32  3/4 

*Faces  of  head  are  vertical. 


c 
I 

"I 

6  1/2 
5  1/2 
•8 
17/8 
8  18/82 
17/82 
3 
28/32 


4 
S^ 

6  3/4 
6 

2 15/16 
1  27/82 
3  11/16 
1  7/82 
3  1/32 
21/82 


7 

6  1/4 

8 

1  29/82 
3  27/82 
11/4 
3  9/64 
11/16 


be  placed  on  heavy-trafiic  track  with  heavy 
curvature. 

It  is  natural  to  compare  the  new  sections 
with  the  Pennsylvania  and  the  Jersey  Cen- 
tral sections  above  mentioned,  and  with  the 
130-lb.  and  140-lb.  sections  offered  last  year 
by  the  rail  committee  of  the  American  Rail- 
way Engineering  Association.  The  above 
table  of  main  dimensions  has  therefore  been 
prepared,  affording  a  ready  comparison  of 
the  five  sections.  It  will  be  seen  that  the 
Lehigh  Valley  section  differs  radically  from 
that  of  the  Jersey  Central,  which  was  ad- 
mittedly designed  for  a  very  special  pur- 
pose, and  was  in  addition  a  pioneer  among 
heavy  rails.     Whereas  the  extra  weight  of 


the  Jersey  Central  rail  is  mostly  in  the  head 
and  web,  that  of  the  Lehigh  Valley  is  to  a 
considerable  extent  in  the  base.  The  upper 
part  is  more  like  that  of  the  Pennsylvania 
125-lb.  rail,  but  the  rail  has  a  thinner  web 
and  a  wider  base.  The  head  and  web  of 
the  Lehigh  Valley  section  is  in  fact  almost 
identical  with  those  of  the  130-lb.  A.  R.  E. 
A.  section,  but  the  base  is  wider  than  that 
of  the  140-lb.  A.  R.  E.  A.  section,  while  the 
height  is  the  same  as  that  of  the  140-lb. 
section,  and  more  than  that  of  any  of  the 
others. 

The  new  rail  section  was  designed  by  G. 
L.  Moore,  engineer  maintenance  of  way  of 
the  Lehigh  Valley  Railroad. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  rvill  be  welcomed 


Municipal  and  Public  Contracting 

Sir:  An  interesting  example  of  competi- 
tive municipal  and  public  bidding  on  county 
work  has  recently  been  evidenced  at  Los 
Angeles  in  connection  with  the  erection  of 
four  steel  and  concrete  bridges  along  the 
state  highway  in  the  northwestern  section 
of  the  county,  with  contract  awards  result- 
ing in  favor  of  the  public  contractors.  The 
county  road  commissioner  surprised  both 
the  Board  of  Supervisors  and  general  con- 
tractors by  submitting  bids  for  the  work  in 
the  name  of  Los  Angeles  County,  basing 
the  estimates  on  the  actual  cost  of  the  work, 
with  the  addition  of  a  safe  margin  for  any 
contingencies  that  might  arise,  or  on  the 
same  conservative  basis  as  the  public  con- 
tractor is  presumed  to  figure. 

The  county's  bids  were  among  the  high 
proposals  for  the  work,  standing  third  from 
the  lowest  in  one  instance,  seventh  in  two 
others  and  ninth  in  the  fourth  case,  for  the 
four  bridges,  respectively.  Owning  a  pile 
driver,  the  county  was  in  position  to  esti- 
mate on  this  particular  feature  of  the  work 
to  the  best  possible  advantage,  yet  it  could 
not  approach  the  figures  of  the  regular  con- 
tractors. The  bidding  resulted  in  the 
awarding  of  contracts  for  the  four  struc- 
tures to  one  contractor,  Mesijier  &  Rice,  at 
an  aggregate  price  of  $106,326.50. 

For  a  municipality  or  county  to  enter 
into  competition  with  general  contractors 
on  public  work,  figuring  its  proposals  on 
exactly  the  same  basis,  presents  a  condi- 
tion that  consistently  conforms  to  the  policy 
of  public  welfare,  yet  such  dual  bidding 
occurrences  are  very  infrequent.  Contrac- 
tors can  hardly  object  to  this  action  where 
the  municipal  bid  is  rightly  and  fairly  fig- 
ured  under   safe  margin,   and  allows   no 


pleas  for  further  appropriations  owing  to 
unexpected  difficulties  in  executing  the 
work  not  foreseen. 

With  municipal  bids  accurately  esti- 
mated, general  contractors,  while  having 
greater  competition,  enjoy  an  equal  if  not 
better  opportunity  for  receiving  the  con- 
tract award.  And  in  addition,  the  tender- 
ing of  bids  by  both  municipal  and  regular 
contractors  tends  to  alleviate  from  the  pub- 
lic mind  any  suspicion  of  collusion  between 
contractors  and  accordant  seemingly  exces- 
sive prices  for  public  improvements. 

The  result  in  the  Los  Angeles  incident 
tends  to  show  that  the  experienced  con- 
tractor with  an  efficient  organization  can 
estimate  and  build  more  cheaply  than  a  city, 
county  or  state  can  expect  to  do. 

L.  R.  W.  Allison. 

Newark,  N.  J. 


Co-operation  to  Save  Duplication 
of  Field  Surveys 

Sir:  a  few  words  regarding  co-opera- 
tion of  the  several  departments  of  our  rail- 
roads which  have  engineering  forces,  such 
as  the  real-estate,  maintenance  and  con- 
struction branches,  may  be  of  interest. 

Many  times  a  party  is  sent  out  from  one 
of  the  three  named  departments  to  take 
some  sections,  get  some  topography  or  lo- 
cate some  fence  lines,  or  other  data,  which 
information  is  already  in  the  hands  of  one 
or  both  of  the  other  departments.  It  means 
much  time  lost  and  expense  incurred  which 
could  be  eliminated  by  a  systematic  filing 
of  notes,  notebooks  and  plans,  and  by 
hearty  co-operation,  as  soon  as  changes 
occur,  between  all  concerned. 

This  valuation  work  has  brought  depart- 
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ments  together  and  given  one  a  glimpse 
of  co-operation,  but  I  fear  that  as  soon  as 
the  work  is  completed  little  or  no  effort 
will  be  made  to  keep  the  plans  up  to  dale. 
A  central  office  giving  access  to  all  depart- 
ments needing  engineering  information 
which  should  be  kept  up  to  date  by  co- 
operation would  do  much  to  save  time  and 
expense. 

Most  railroads  have  complete  surveys  and 
a  wealth  of  information  concerning  future 
line  changes  and  improvements,  but  often 
have  I  witnessed  maintenance  engineers 
sent  out  to  get  a  mile  or  so  of  profile,  or 
half-mile  or  so  of  cross-sections,  for  a 
siding,  perhaps,  when  all  such  information 
is  in  the  construction  engineer's  office.  If 
information  were  systematized  all  that 
would  be  necessary  to  get  this  information 
would  be  to  request  a  profile  between  sta- 
tions so  and  so,  or  cross-sections  on  the 
west  side  between  such  and  such  a  station. 

A  four-man  party  usually  costs  between 
$8  and  $11  a  day  without  overhead  charges, 
and  very  often  when  sent  out  to  get  a  few 
levels,  or  a  little  topography,  with  time 
spent  in  travel,  does  not  get  time  to  do  any- 
thing else,  although  the  information  se- 
cured may  have  taken  only  a  few  hours. 

Perhaps  great  changes  will  result  from 
the  valuation  work,  and  if  so  it  will  only 
be  for  the  railroads'  benefit,  as  economy  is 
so  much  desired  by  all. 

New  Haven,  Conn.       ^"^8.  A.  Goelz. 

[Mr.  Goelz  has  undoubtedly  made  a  good 
suggestion.  It  is  customary  on  some  rail- 
roads, at  least,  for  one  department,  when 
it  needs  information  from  the  field,  to  dis- 
regard entirely  the  possibility  of  some 
other  department  having  exactly  the  data 
required.  Mr.  Goelz  might  have  substi- 
tuted "minutes"  for  "hours"  in  next  to 
the  last  paragraph.  Maintenance  work  is 
such  that  the  engineering  corps  is  called 
on  for  little  bits  of  information  from  all 
over  the  division,  and  it  is  no  unheard-of 
thing  on  a  branch-line  division  with  mea- 
ger train  service,  for  a  member  of  the 
squad  to  be  sent  200  miles  and  back  on  a 
local  train  to  measure  the  length  of  plank  at 
a  crossing,  or  the  size  of  a  cattle  pen. 
Many  of  these  time-consuming  trips  are 
unavoidable,  but  such  data  as  Mr.  Goelz 
mentions  could  be  kept  in  systematic  fash- 
ion for  the  use  of  all  concerned. — Editor.  1 


Fahrenheit  or  Centigrade 

Sir:  The  Hon.  Albert  Johnson  of  Wash- 
ington has  introduced  in  Congress  a  bill  to 
provide  for  the  abandonment  of  the  Fahr- 
enheit thermometer  and  the  use  of  the 
Centigrade  thermometer  by  all  departments 
of  the  U.  S.  Government.  He  asks  that  all 
scientific  and  technical  men  throughout  the 
United  States  write  their  Representatives 
and  Senators  in  Congress  as  soon  as  pos- 
sible and  urge  that  the  change  be  made. 
He  asks  also  that  all  the  scientific  and  tech- 
nical societies  pass  resolutions  to  the  same 
effect  and  send  them  to  the  Thermometer 
Committee,  A.  A.  A.  S.,  Washington,  D.  C. 
It  is  necessary  that  the  work  be  done 
promptly  and  the  following  hi.story  of  ther- 
mometric  scales  is  given  for  the  informa- 
tion of  those  who  will  care  to  interest  them- 
selves in  the  change  from  a  haphazard,  em- 
pirical thermometric  scale  to  a  sensible  and 
really  scientific  .scale. 

The  letters  and  resolutions  should  ask 
that  the  change  be  accomplished  as  follows : 
Any  department  of  the  government  may 
adopt  the  Centigrade  scale  in  Hs  work  and 


publications  at  any  time,  but  the  change 
shall  be  compulsory  in  all  departments  after 
Jan.  1,  1920.  Until  Jan.  1,  1925,  the  Fahr- 
enheit equivalent  shall  appear  in  paren- 
thesis following  the  Centigrade  tempera- 
ture, but  after  that  date  the  Centigrade 
temperature  alone  shall  be  used.  The  Cen- 
tigrade temperatures  are  at  present  those 
used  by  scientific  men  in  every  country  of 
the  world,  and  are  used  in  the  physics  and 
chemistry  classes  in  all  high  schools  and 
colleges.  The  change  therefore  will  merely 
apply  to  common  usage. 

Beginning  about  the  year  1680  the  litera- 
ture of  science  became  international,  and 
common  measures  and  weights  were  seen  to 
be  desirable.  In  1793  the  French  govern- 
ment adopted  the  metric  system  of  weights 
and  measures,  this  system  now  being  that 
of  scientific  men  used  as  the  official  system 
in  practically  every  country  except  those 
where  the  English  language  is  the  language 
of  the  people.  With  the  metric  system  of 
weights  and  measures  the  French  adopted 
the  scale  of  Celsius  for  thermometers,  nam- 
ing it  the  Centigrade,  because  of  the  deci- 
mal division  of  the  scale. 

Gabriel  Daniel  Fahrenheit,  a  native  of 
Danzig,  in  Germany,  long  a  resident  of 
Holland  and  England,  attempted  to  make  a 
temperature  recorder,  and  first  sought  for  a 
zero  point.  He  made  a  saturated  solution 
of  salt  and  placed  it  in  a  sealed  glass  tube 
containing  alcohol.  This  he  succeeded  in 
freezing  during  the  winter  of  1709,  on  the 
day  of  the  coldest  recorded  temperature  in 
Holland.  After  marking  the  top  of  the 
alcohol  in  the  tube  the  instrument  was 
warmed  in  the  hands  of  several  persons  and 
the  highest  average  point  reached  by  the 
liquid  was  taken  as  normal  blood  heat  and 
marked  100,  the  scale  being  graduated  uni- 
formly between  those  points  and  continued 
considerably  higher.  It  was  discovered  that 
at  very  low  temperatures  and  at  very 
high  temperatures  the  expansion  and  con- 
traction of  alcohol  was  not  uniform.  It 
was  discovered  also  that  the  specific  gravity 
of  the  liquid  was  important,  so  that  ther- 
mometers made  by  different  men  did  not 
agree.  Fahrenheit  was  an  instrument- 
maker  and  a  careful  experimenter,  so  he 
went  about  the  discovery  of  a  better  liquid 
in  a  careful,  painstaking  manner. 

About  1714  he  learned  that  mercury  ex- 
panded uniformly  at  practically  all  tempera- 
tures, and  constructed  a  bulb  thermometer 
containing  mercury.  Setting  it  in  a  mix- 
ture cooled  to  the  zero  of  his  alcohol  ther- 
mometer, he  carefully  measured  the  volume 
of  the  mercury  and  found  it  contained 
11,124  units.  Raising  the  temperature  to 
that  of  melting  ice  the  volume  increased  to 
11,156  units,  an  increase  of  32,  which  he 
marked  as  freezing  point.  Placing  the  tube 
in  water  which  was  brought  to  a  boil  the 
volume  increased  to  11.336  units,  a  further 
increase  of  180,  making  a  total  of  212, 
which  graduation  was  then  representative 
of  the  temperature  of  boiling  water.  Be- 
ing a  prominent  member  of  the  Roval  So- 
ciety of  Great  Britain,  that  society  in  1720 
succeeded  in  securing  the  adont'on  of  the 
Fahrenheit  scale  by  the  British  govern- 
ment. 

Rene  Antoine  FerchauR  de  Reaumur,  a 
native  of  La  Rochelle,  in  France,  long  resi- 
dent in  Paris,  believed  the  arbitrary  zero 
of  Fahrenheit  was  clumsv  and  unscientific 
and  difficult  of  restoration,  so  adopted  as 
his  zero  the  freezing  point  of  water.  He 
used  spirits  of  wine  of  such  a  specific  grav- 
ity that  a  volume  of  1000  parts  at  the  freez- 


ing point  of  water  expanded  to  1080  parts 
when  the  water  boiled.  His  scale  therefore 
was  graduated  into  80  parts  between  the 
freezing  and  boiling  points  of  water.  It  is 
in  fairly  common  use  in  parts  of  Russia, 
Germany  and  Spain  to-day,  although  the 
scientific  men  and  manufacturers  in  those 
countries  use  the  Centigrade  thermometer, 
and  this  latter  is  the  official  government 
scale.  The  Reaumur  thermometer  appeared 
in  1731,  eleven  years  after  the  adoption  of 
the  Fahrenheit  scale  by  England. 

In  1742  Anders  Celsius,  professor  of 
astronomy  at  Upsala  University,  Sweden, 
constructed  a  thermometer  in  which  the 
freezing  point  of  water,  frost  point,  was 
zero,  following  the  example  of  Reaumur. 
The  boiling  point  of  water,  however,  he 
fixed  at  100,  hence  the  name  Centigrade 
later  applied  to  his  thermometer,  which  is 
yet  called  the  Celsius  thermometer  in  some 
countries.  Any  experimenter  may  determine 
the  freezing  point  of  pure  water  and  also 
the  boiling  point.  Any  hollow  tube  with 
uniform  bore  may  be  used,  and  any  liquid 
may  be  used  which  expands  at  a  practically 
uniform  rate.  It  is  thus  easily  possible  to 
reproduce  thermometers  in  case  standards 
are  lost.  The  graduations  are  larger  than 
those  on  the  Fahrenheit  scale,  which  is  a 
convenience.  To  hold  to  the  Fahrenheit 
thermometer  based  on  unscientific  empirical 
measurements  is  not  creditable  to  an  intel- 
ligent people,  and  as  the  Centigrade  ther- 
mometer is  in  universal  use  it  is  time  all 
English  speaking  countries  fall  in  line  with 
other  countries  and  adopt  a  universal  desig- 
nation of  temperature.  Intercourse  with 
other  nations  will  be  facilitated  and  con- 
version tables  will  be  done  away  with.  The 
present  way  of  mentioning  temperatures, 
with  three  thermometers  in  use,  is  prolific 
of  mistakes. 

Ernest  McCullough, 
Consulting  Engineer. 

Chicago. 


Decimals  of  the  Degree  and  of  the 
Full  Circle 

Sir:  Taking  note  of  Professor  Jordan's 
suggestion  published  in  the  Engineering 
Record  of  Jan.  22,  page  121,  about  having 
dne  vernier  of  the  regular  engineer's  and 
surveyor's  transit  to  read  to  minutes  and  the 
opposite  vernier  to  decimals  of  a  degree, 
we  desire  to  call  attention  to  the  fact  that 
we  have  upon  request  graduated  our  ver- 
niers this  way  for  many  years. 

Having  a  transit  with  two  different  ver- 
niers to  the  horizontal  circle,  the  A  vernier 
reading  to  minutes  and  the  B  vernier  to 
decimals  of  a  degree,  necessitates  the  use  of 
only  one  of  these  verniers  at  a  time.  If  the 
engineer  wishes  to  triangulate  and  use  both 
verniers  in  reading  angles,  then  both  should 
be  graduated  alike.  In  a  large  engineering 
center  it  would  be  well  to  have  an  instru- 
ment having  the  one  vernier  reading  to 
minutes  and  the  other  to  decimals  of  a 
degree,  but  when  the  engineer  desires  to 
repeat  the  same  angle  on  both  verniers,  this 
would  be  confusing.  It  is  not  for  the  in- 
strument-maker to  attempt  to  force  the  use 
of  the  instrument  with  different  reading 
verniers  upon  the  engineering  profession, 
because  the  latter  will  buy  what  it  wants, 
and  it  takes  many  years  to  introduce  a 
matter  of  this  kind.  Moreover,  it  is  of  vital 
importance  to  the  engineer  whether  he  is 
to  use  the  instrument  for  construction  work 
or  for  triangulation. 

Boston.  C.  L.  Berger  &  Sons. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  TabU  of  Contend 


IContributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  short,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Swing  Tractor  Truck  Developed 
for  Hauling  Steel 

THE  swing  tractor  truck  shown  in  the 
accompanying  photographs  is  more  than 
earning  its  bread  and  butter  in  New  York 
City  for  the  Goodman  Contracting  Company 
in  hauling  building,  elevated,  and  subway 
steel.  A  motor  truck  should  be  kept  in  a 
garage  at  night,  while  it  can  be  seen  that 
if  the  truck  shown  in  the  illustrations  were 
taken  into  an  ordinary  garage  there  would 
be  no  room  left  for  anything  else.  This 
consideration  has  delayed  the  application  of 
motor  haulage  to  long  structural  steel  mem- 
bers, as  the  swing  truck  is  much  more  eco- 
nomical for  handling  them  than  any  other 
type,  and  as,  to  be  effective,  the  truck  must 
be  nearly  as  long  as  the  members  handled. 

The  difficulty  is  overcome  in  this  case  by 
making  the  trailer  so  it  can  be  released  from 
the  tractor  in  two  or  three  minutes,  and 
left  in  the  yard  while  the  tractor  is  taken 
into  the  garage.  The  rear  of  the  latter  and 
the  front  of  the  trailer  are  fitted  with  a  rim- 
bearing  center-pin  turntable.  A  bolt  en- 
gaging a  slot  in  the  center  pin  holds  the 
trailer  in  place.  It  is  withdrawn  with  a 
lever,  which  is  locked  in  place,  while  the 
truck  is  running,  by  a  pin.  At  night  in  the 
yard  a  jack  is  set  under  the  front  of  the 
trailer,  which  is  raised  until  the  pin  clears 
the  tractor.  The  tractor  is  then  driven  off 
and  a  light  horse  placed  under  the  front  end 
of  the  trailer  for  the  night.  In  the  morning 
the  process  is  reversed. 

The  swing  truck  is  considered  greatly  su- 
perior to  the  platform  truck  for  hauling 
heavy  steel,  as  it  does  not  have  to  wait  at 
either  end  for  a  derrick  to  load  and  unload. 
It  can  take  up  and  drop  its  own  loads  in  a 
few  minutes.  Moreover,  the  large  diameter 
of  its  wheels  gives  a  distinct  advantage  in 


the  reduction   of   impact  and   also   of  the 
traction  required  on  rough  streets. 

The  ordinary  ratchet  wheels  and  shafts, 
mounted  on  sliding  carriages,  are  used  with 
a  timber  lever  to  raise  and  lower  the  loads. 
This  requires  at  least  one  man  at  each  end 
to  help  the  driver,  who  is  the  only  man 


TRAILER  IS  TAKEN  OFF  AT  NIGHT 

Lever  under  tractor  frame  at  left  withdraws  the 
key  that  locks  the  center  pin  of  the  turntable, 
when  trailer  is  uncoupled  and  left  in  yard  at  night. 

needed  to  travel  with  the  truck.  Plans  are 
now  being  made  to  apply  power  to  these 
shafts,  so  that  fewer  men  will  be  required 
to  handle  the  loads.  The  truck  was  made 
by  Patrick  Goodman,  using  a  Knox  tractor 
and  the  back  parts  of  two  horse-drawn 
swing  trucks.  One  of  these  is  45  and  the 
other  60  ft.  long,  and  either  is  used  with 
the  tractor,  depending  on  the  length  of  load 
to  be  hauled.     Loads  up  to  15  tons  can  be 


carried  on- either  trailer.  They  are  adjusted 
by  sliding  the  shaft  carriages  so  that  about 
one-third  of  the  load  comes  on  the  tractor 
and  two-thirds .  on  the  rear  truck  of  the 
trailer.  The  deepest  girder  that  can  be 
hauled  is  6  ft.  6  in.,  laid  flat.  Mr.  Goodman 
states  that  this  truck  makes  a  considerable 
saving  over  horse-drawn  swing  trucks,  as  it 
is  much  easier  to  handle  and  can  make  many 
more  trips  per  day.  Recently  it  has  been 
climbing  with  ease  the  steep  grade  from  the 
Ninety-sixth  Street  dock  in  New  York  City 
to  West  End  Avenue  with  8-  and  10-ton 
loads  of  apartment-house  steel. 


Light  Swinging  Scaffold  Aids  Fin- 
ishing of  Underside  of  Viaduct 

By  R.  C.  HARDMAX 
Colorado  Springs,  Col. 

THE  specifications  for  a  reinforced-con- 
crete  viaduct  called  for  a  brush  finish 
en  all  exposed  surfaces,  except  the  road- 
way. Through  a  rigid  interpretation  on  the 
part  of  an  inexperienced  inspector  the  wash- 
ing of  the  underside  of  the  superstructure 
was  required,  as  well  as  of  all  surfaces 
visible  in  horizontal  projections.  Had  the 
interpretation  been  made  earlier  the  wash- 
ing could  have  been  done  from  scaffolds 
placed  on  the  falsework  before  its  removal, 
which  was  done  in  the  case  of  the  last  four 
•spans.  However,  for  the  most  of  the  work 
some  other  means  was  necessary,  and  a 
swinging  scaffold  was  devised  from  which 
practically  the  entire  structure  was  washed. 
The  scaffold  consisted  of  a  light  platform 
suspended  at  each  end  from  small  booms 
which  traveled  along  the  roadway  of  the 
structure.  Its  important  details  are  shown 
in  the  .accompanying  sketch.  The  swinging 
platform  was  built  of  2  x  6-in.  framework 
trussed  by  a  king  post  and  several  strands 
of  No.  9  wire.  The  booms  were  also  of  light 
construction  so  as  to  be  easily  moved,  coun- 
terweights being  used  to  give  stability.  In 
use  the  platform  was  swung  at  the  bottom 
of  a  pier  and  raised  vertically  along  its  face 


TRACTOR  HANDLES  BIG  SWING  TRUCK  MUCH  MORE  EASILY  THAN  CAN  BE  DONE  WITH  HORSES,  AND  MAKES  QUICKER  TRIPS 
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TRAVELING  SCAFFOLD  USED  .ON  VIADUCT 

as  the  washing  progressed.  When  the  top 
of  the  pier  was  reached  the  lines  were  made 
fast  and  the  booms  moved  along,  carrying 
the  platform  under  the  span  to  the  next 
pier,  the  under  surfaces  being  washed  dur- 
ing the  movement.  The  platform  was  then 
lowered  down  the  base  of  the  next  pier, 
unhooked,  carried  around  the  pier,  and  a 
start  made  on  the  next  span.  The  ends  of 
the  piers  were  brushed  from  ladders  and 
the  rails  from  the  roadway. 


Camp  Cooks'  Salaries  Dependent 
on  Good  Meals 

GOOD  camps  and  wholesome  food  were 
considered  vital  by  0.  Laurgaard, 
project  engineer  of  the  Tumalo  develop- 
ment, and  in  order  to  secure  them  a  sliding 
scale  of  wages  for  the  cooks  was  adopted 
which  raised  their  pay  with  the  class  of 
meals  served  and  the  cleanliness  of  their 
establishments.  In  the  final  report  to  the 
Desert  Land  Board  of  the  state  of  Oregon 
on  the  construction  of  this  project,  it  is 
brought  out  that  great  rivalry  was  devel- 
oped between  the  fourteen  camps  main- 
tained as  to  which  should  have  the  best 
name  with  the  workmen.  A  limit  of  25 
cents  a  meal,  the  price  charged  the  men,  was 
set  on  the  cooks,  and  when  the  final  costs 
were  compiled  the  camps  showed  a  profit  of 
about  10  per  cent.  The  entire  cost  of  food, 
transportation,  help,  utensils,  buildings  and 
depreciation  was  charged  to  the  cost  of 
meals.  The  profit  was  due  to  the  premium 
put  on  thrift,  and  to  economical  manage- 
ment. One-fourth  of  it  is  directly  account- 
ed for  by  the  practice  of  supplying  young 
live  pigs  to  each  camp  to  consume  the  waste 
from  the  tables,  and  later  using  the  pigs 


for  food.  With  the  sliding  scale  of  wages 
used,  making  the  cook's  pay  dependent  on 
the  quality  of  his  meals,  his  cleanliness  and 
his  economy,  it  was  found  possible  to  se- 
cure and  hold  first-class  camp  help.  This 
was  considered  a  big  factor  in  the  good 
showing  made.  It  is  also  stated  that  the 
influence  of  proper  food  and  surroundings 
on  the  class  of  men  secured  and  on  their 
working  efficiency  constituted  the  chief 
profit  derived  by  the  state  from  these 
camps.  The  camps  were  also  a  large  factor 
in  advertising  the  development  and  giving 


the  machine  to  cross  the  stream,  but  also 
made  it  possible  to  excavate  the  trench  al- 
most to  the  water's  edge,  leaving  little  hand 
work  to  be  done. 


Contractor's  Camp  on  Stilts  Made 
by  Cutting  Off  Natural  Trees 

THE  NATURAL  growth  of  trees  was  cut 
off  at  high  water,  floored  and  used  to 
mount  the  tent  camp  shown  in  the  accom- 
panying photograph  by  the  contractor  for 


TREES  FURNISHED  ALL  BUT  A  FEW  POSTS  FOR  PUTTING  THIS  CAMP   ABOVE   RIVER'S    REACH 


it  a  good  name  vdth  the  public,  as  large 
numbers  of  visitors  who  might  become  or 
might  influence  settlers  were  entertained 
from  time  to  time  at  the  different  mess 
halls. 


Crossing    an    Unbridged    Stream 
with  a  Trenching  Machine 

A  SEWER  contractor  in  Topeka,  Kan., 
used  the  cribbing  fully  shown  in  the 
accompanying  photograph  to  get  his  Austin 
trenching  machine  across  a  small  stream. 
The  trench  met  the  stream  at  right  angles, 
and  the  cribbing  shown   not  only  enabled 


a  9-mile  section  of  levee  in  southeast  Mis- 
souri. This  section  of  levee,  costing  $300,000 
and  requiring  2,225,000  cu.  yd.  of  fill,  is 
part  of  a  27-mile  dike  to  be  built  on  the 
west  bank  of  the  Mississippi  River  for  pro- 
tecting bottom  lands  of  considerable  extent. 
The  river  had  never  been  confined  before 
at  this  point,  and  means  had  to  be  found 
for  establishing  a  camp  near  the  work  and 
yet  out  of  reach  of  floods.  The  density  of 
the  timber  growth,  which  had  mostly  been 
cleared  when  this  photograph  was  taken, 
can  be  appreciated  when  it  is  said  that  only 
a  few  piles  had  to  be  driven  to  support 
occasional  corners  of  the  tent  floors  that 
failed  to  fall  at  a  standing  tree.  The  river 
is  shown  at  5-ft.  stage  in  the  view.  The 
contractor  for  the  levee  is  the  Oglesby  Con- 
struction Company. 


TRENCHING    MACHINE    MOVES     OVER     STREAM    TO    DIG  DITCH  INTO  IT,  SAVING  HAND  WORK 


The  Purity  of  Well  Water  at  Sacra- 
mento, Cal.,  was  recently  made  the  subject 
of  an  investigation  by  the  Commission  of 
Health  and  Safety  of  that  city.  A  bacteria 
count  of  more  than  100  bacteria  per  cubic 
centimeter  was  reported  in  only  nine  wells 
out  of  a  total  of  thirty-seven  examined  in 
the  city  and  suburbs.  Five  of  these  nine 
showed  a  count  of  less  than  200.  The  high 
counts  were  in  each  case  from  surface  wells 
or  from  well  water  sampled  after  passing 
into  a  tank.  The  report  is  regarded  as 
indicating  the  purity  of  the  well  supply  in 
this  district,  where  most  of  the  wells  tap 
underground  streams  fed  from  the  snow- 
capped Sierra  Nevada  Mountains.  Prac- 
tically all  of  the  large  business  houses  and 
hotels  in  Sacramento  are  supplied  from 
private  wells,  and  it  is  asserted  that  a  well 
system  put  in  by  the  city  would  give  much 
more  satisfactory  results  than  the  present 
system,  under  which  water  is  drawn  from 
the  Sacramento  River,  filtered  and  treated 
with  chlorine  to  make  it  sterile. 
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California  Floods  Wreck  Otay  Rock-Fill  Dam 

Four  Other  Dams  Withstand  Crest  Floods— Sweetwater  Structure  Damaged— San  Diego  Bridge 
Washed  Out— Water  Supply  Conduit  Injured— Unprecedented  Rainfall  Deluges  San  Diego  County 


SAN  DIEGO   KIVER   BRIDGE   WAS   PARTIALLY   SAVED   BY   WEIGHTING  GIRDER   SPANS    WITH    HEAVILY    LOADED    CARS,    ALTHOUGH    FLOOD    WAXER   KIPPED 

OUT  TIMBER  TRESTLE  SECTIONS  AT  ENDS 


CULMINATING  in  the  complete  destruction  of  the  Lower  Otay  rock-flU  dam,  with  its 
steel  plate  core-wall,  partial  breakage  of  the  Sweetwater  masonry  dam,  over  which 
the  water  surged  to  a  3y2-ft.  depth,  washouts  of  sections  of  the  Dulzura  conduit  from 
the  Morena  dam,  and  demolition  of  a  new  reinforced-concrete  highway  bridge,  unpre- 
cedented floods,  caused  by  a  record  rainfall  on  saturated  drainage  areas,  swept  over 
San  Diego  County,  California,  late  last  month,  leaving  a  wake  of  virreckage.  A  railroad 
bridge  over  the  San  Diego  River  was  partially  saved  by  weighting  it  down  with  loaded 
box  cars. 


The  southern  part  of  the  state  was  vis- 
ited generally  by  the  storms,  but  the  great- 
est damage  was  caused  by  the  fall  of  rain 
which  reached  its  maximum  in  the  vicinity 
of  San  Diego  on  Jan.  26  and  27.  Rain 
gage  records  show  the  precipitation  at  San 
Diego  for  the  season  up  to  Jan.  27  to  have 
been  14.56  in.,  which  is  about  5%  in.  greater 
than  the  usual  annual  rainfall  at  this  point. 
It  is  believed,  however,  that  the  excess 
above   normal    in   the   upper   part    of   the 


the  failure  it  is  reported  that  a  settlement 
of  the  floor  above  the  center  pier  was  noted. 
The  approaches  to  the  bridge  were  solid 
fills,  the  entire  flow  of  the  stream  being 
confined  to  the  channel  beneath  the  arches. 
The  railroad  bridge  across  the  San  Diego 
River  near  the  same  point  did  not  suffer 
serious  loss,  as  the  steel  girder  spans  and 
the  concrete  piers  on  which  they  are  sup- 
ported remain  intact,  only  the  pile  ap- 
proaches being  washed  out.    Foreseeing  the 
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SAN  DIEGO'S  WATER  SYSTEM,  SHOWING  LOCATIONS  OF  FLOOD-SWEPT  DAMS 


drainage  areas  was  much  heavier  than  this. 
At  some  points  the  excessive  precipitation 
came  as  a  warm  rain  on  snow-covered  areas, 
adding  the  melted  snow  to  the  runoff. 

San  Diego  River  Swollen 

The  flow  of  the  San  Diego  River,  as  regis- 
tered at  its  mouth,  increased  from  2000 
sec.-ft.  on  Jan.  26  to  29,800  sec.-ft.  24  hr. 
later.  The  tributary  drainage  area  is  434 
sq.  miles,  and  in  this  basin  the  average 
rainfall  varies  from  9  in.  at  sea  level  to  a 
maximum  of  62y2  in.  in  the  mountains  near 
the  divide.  This  extreme  flow  in  the  river 
entirely  wrecked  the  $25,000  reinforced  con- 
crete bridge  which  was  completed  for  the 
city  of  San  Diego  about  a  year  ago. 

The  highway  bridge  was  supported  on 
concrete  piers  which,  in  turn,  rested  on  30- 
ft.  wooden  piles  whose  tops  were  about  3  ft. 
below  mean  low  tide  level.  It  is  believed 
that  the  failure  of  the  structure  was  caused 
by  extremely  deep  scouring  around  the 
middle  pier  foundation.     Two  days  before 


flood,  the  railroad  officials  left  on  the  struc- 
ture the  three  loaded  cars  shown  in  the 
picture  to  provide  additional  stability. 

Sweetwater  Dam  Overtopped  3  Feet 

At  the  Sweetwater  dam  (details  of  the 
design  and  last  height  increase  are  given 
in  an  article  on  page  264  of  the  Engineering 
Record  of  Sept.  2,  1911,  written  by  James 
B.  Schuyler)  the  recent  flood  was  six  times 
as  great  as  in  the  average  winter  flow,  or 
more  than  twice  the  flood  of  1895,  which 
was  the  maximum  on  record  up  to  that  time. 
At  the  peak  of  the  1895  flood  the  flow  was 
17,000  sec.-ft.  and  in  that  season  the  total 
runoff  from  the  100-sq.  mile  drainage  area 
was  73,000  acre-ft.  The  flow  during  the 
recent  storm  is  calculated  by  engineers  who 
were  at  the  dam  to  have  averaged  about 
33,000  sec.-ft.  for  4  hr.  during  the  peak  of 
the  flood. 

The  storms  which  began  on  Jan.  15  and 
lasted  about  four  days  filled  the  Sweetwater 
reservoir  up  to  the  spillway  level.     Before 


the  second  storm  commenced  the  tw*  2t^iii. 
and  the  two  30-in.  blow-off  valves 
the  dam  were  opened  to  lower  the 
as  much  as  possible  before  additional 
could  come  in.  These  valves,  owing  to  1 
slightly  loose,  were  opened  only  half  ymm 
thus  giving  a  total  flow  of  about  750  M%4ik 

On  Jan.  27  the  flow  into  the 
exceeded  the  combined  capacity  of 
and  blow-off  valves,  and  the  level  1 
dam  raised  until  the  parapet 
topped  at  2.20  p.  m.  At  4.30  p.  m.  t^i 
over  the  parapet  had  increased  to  a 
of  3.5  ft.,  and  the  50-ft.  length  of  earth  IW 
dike  at  the  north  end  of  the  structure  was 
overtopped.  The  water  washed  away  this 
fill,  broke  the  concrete  core  wall  and  cut  a 
bypass  around  the  dam  through  the  bed- 
rock foundation.  As  shown  in  the  accom- 
panying photograph,  the  break  is  about  75 
ft.  wide  with  a  maximum  depth  of  30  ft. 
below  the  level  of  parapet. 

This  break  was  made  by  degrees,  no  water 
appearing  below  the  dike  until  it  was  actu- 
ally overtopped,  and  the  cutting  into  the 
foundation  was  gradual.  At  7  p.  m.  the 
reservoir  level  had  lowered  only  0.3  ft. 
Water  flowed  over  the  parapet  about  7  hr. 
after  the  break  occurred,  it  is  believed, 
which  would  mean  that  the  flood  continued 
to  overtop  the  dam  for  about  9  hr. 

An  earthen  dike  650  ft.  long  stood  some 
distance  from  the  dam,  where  a  low  point 
in  the  ridge  occurred.  This  dike  had  a  pud- 
dled clay  core  and  was  23  ft.  high  at  its 
mid-point.  At  3.50  p.  m.  on  the  day  of  the 
flood  peak,  the  water  level  reached  the  top 
of  this  dike  and  began  to  spill  over  the 
downstream  slope.  This  melted  as  the 
water  continued  to  rise,  and  when  the  flood 
subsided  the  dike  had  been  swept  out  cleanly 
except  for  about  10  ft.  of  its  length.    The 
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material  on  which  the  dike  stood  was  eroded 
by  the  outpouring  water  to  such  an  extent 
that  the  reservoir  rim  at  this  point  is  now 
15  ft.  below  the  spillway  level. 

Reconstruction  plans  contemplate  a  hol- 
low type  reinforced  concrete  dam  at  the 
site  of  the  earthen  dike,  and  at  the  north 
end  of  the  main  dam  where  the  break  oc- 
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curred  an  additional  spillway.  Other  than 
these  two  breaks  and  the  section  of  pipe 
line  washed  out  immediately  below  the  dam, 
no  further  damage  was  suffered  at  this 
point.  John  F.  Covert,  consulting  engineer 
for  the  Sweetwater  Water  Company,  was 
at  the  dam  during  the  peak  of  the  flood  and 
supplied  the  foregoing  data. 

Lower  Otay  Dam  Swept  Out 

The  Lower  Otay  dam  was  a  rock  filled 
structure  130  ft.  high  and  565  ft.  long  on 
top,  which  spanned  the  Otay  Creek  22  miles 
southeast  of  San  Diego.  It  was  built  by 
the  Southern  California  Mountain  Water 
Company  to  impound  a  water  supply  for 
San  Diego  and  Coronado,  and  after  a  con- 
itruction  iJeriod  of  several  years  was  com- 
pleted in  1897. 

The  slopes  were  1  to  1  on  both  up  and 
down  stream  faces  and  no  attempt  was 
miule  ta  make  the  upstream  face  impervi- 
ous, reliance  being  placed  in  the  central 
■core.  As  shown  in  the  accompanying  draw- 
ing, the  steel  core  was  founded  in  a  block 
of  concrete,  and  was  protected  from  founda- 
tion to  crest  by  1  ft.  of  concrete  on  either 
'»<!&'  The  steel  plates  were  %  in-  thick  near 


WHILE   MORENA  DAM    STOOD   UP  THE   ROCK   FILL    SETTLED    ABOUT 

LINE  AT  RIGHT  OF  PICTURE 

including  the  20-sq.  mile  drainage  supply- 
ing the.  Upper  Otay  dam,  which  is  located 
on  the  same  stream. 

This  structure  was  acquired  by  San  Diego 
in  1913  as  part  of  the  water  supply  proper- 
ties   purchased     by    the    city    from     the 
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5S5RM. 


-Reservoir  Empty 


SUCCESSIVE  STAGES  IN  FAILURE  OF  LOWER  OTAY  DAM,  FROM  EYE-WITNESS  DESCRIPTION 
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Steel  *0. 


Cross-Section  of  lower  Otay  Dam 


less  than  a  week,  the  rise  continuing  to 
be  rapid  even  after  the  higher  levels  of  the 
13,000,000,000-gal.  reservoir  were  reached. 
The  first  17-ft.  rise  came  in  48  hr.,  leaving 
the  level  on  Jan.  17  at  101  ft.  After  that 
date  the  water  level  changed  as  follows: 
Jan.  18,  111  ft.;  Jan.  19,  118.7  ft.;  Jan.  21, 

122.8  ft.   (spillway  level)  ;  Jan.  27,  7  a.  m., 

124.9  ft.;  Jan.  27,  12  noon,  127.9  ft.  (48- 
in.  gate  through  dam  opened)  ;  Jan.  27,  4.45 
p.  m.,  130.8  ft.,  at  which  level  failure  oc- 
curred. 

Failure  did  not  commence  until  the  water 
had  overtopped  the  5-ft.  earth  dike  sur- 
mounting the  core  wall,  but  witnesses  agree 
that  the  depth  of  the  overflow  before  fail- 
ure was  very  slight,  probably  between  4  and 
6  in.  The  first  failure  occurred  at  the  top 
near  the  center  and  at  about  the  same  time 
the  water  commenced  to  pour  out  of  the 
downstream  face  in  considerable  volume, 
and  one  large  boulder,  an  eye-witness  as- 
serts, was  washed  out  near  the  middle  of 
the  structure.  The  accompanying  sketches 
show  how  the  failure  progressed.  There  is 
no  indication  that  the  structure  slipped 
along  its  foundation  or  that  there  were  ex- 
cessive leaks  or  blow-outs  before  overtop- 
ping occurred. 

An  examination  of  the  steel  core  exposed 
after  the  failure  showed  that  the  metal  was 


LOWER  OTAY  ROCK-FILL  DAM,  WHICH  FAILED,  HAD  1:1  SLOPES  AND  A  coREWALL  OF  STEEL  PLATE     in  perfect  Condition,  although  it  had  been 
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ENVELOPED  IN  CONCRETE 


the  base  and  %  in.  near  the  top.  The  plates 
were  5  x  20  ft.  in  size.  The  joints  were 
calked.  The  fill  was,  at  least  in  part,  blasted 
into  pl^ce  from  the  adjacent  walls  of  the 
canyon. 

The  spillway  is  a  concrete-lined  conduit 
whose  location  can  be  traced  high  up  on  the 
right  of  one  of  the  accompanying  photo- 
graphs, and  has  a  throat  section  of  8  x  37.9 
ft.     The  drainage  area  was  100  sq.  miles, 


B.I50J0 


Spreckles  interests,  the  price  paid  for  the 
Lower  Otay  dam,  conduits,  water  rights, 
and  the  Barrett  dam  site  was  $2,500,000, 
and  a  later  bond  issue  of  $1,500,000  was 
voted  and  used  to  purchase  the  Morena  dam 
and  reservoir. 

Otay  Keservoir  Fills  Quickly 

The  excessive  rain  caused  a  sudden  inflow 
into  the  Otay  reservoir  which  filled   it  in 


in  service  20  years.  Investigation  of  the 
records,  however,  showed  that  it  had  been 
very  carefully  given  a  protective  coating 
during  construction.  This  consisted  of  a 
coat  of  hot  asphalt,  followed  by  a  burlap 
covering,  and  over  the  burlap  a  second 
asphalt  coating  was  applied.  Numbers  of 
rivets  from  the  steel  core  which  had  been 
sheared  in  two  were  found  below  the  dam. 
While  the  reservoir  level  was  still  41/2  ft. 
below  the  crest,  the  city  attorney  of  San 
Diego  called  a  conference  with  the  mayor, 
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MORENA  ROCK-FILL  DAM,  ALMOST  OVERTOPPED,   HELD  DURING    HIGH  WATER  STAGE 


SWEETWATER  DAM  SECTION 


Flood's  Damage  to  Dams  in  San  Diego  County,  Section 


AT  THE  SWEETWATER  DAM  WATER  OVERTOPPED  THE  CREST,  WASHING 
AWAY  A  50-FOOT  LENGTH  OF  EARTH  FILL  AT  NORTH  END,  BREAKING  CON- 
CRETE CORE  WALL  AND  CUTTING  A  BY-PASS  AROUND  DAM  THROUGH  BED- 
ROCK FOUNDATION 


THE  BREAK  IS   75  FEET  WIDE  WITH    MAXIMUM   DEPTH  OF 
30  FEET  BELOW  LEVEL  OF  PARAPET 


LOWER  OTAY  DAM,  A  ROCK-FILL  STRUCTURE  WITH  STEEL  PLATE  CORE-WALL,    WAS   COMPLETELY   DEMOLISHED.      SMALL    PICTURE,    TOP    CENTER,    SHOWS 

STRUCTURE  BEFORE  FAILURE.     LOWER  INSERT  SHOWS  STEEL  PLATE  CORE  WALL  SECTION  CARRIED  10  MILES  DOWN  STREAM.     PICTURE  AT 

LEFT  INDICATES  BREACH  AFTER  WASHOUT  AND  AT  RIGHT  A   BENT   SECTION   OF   CORE    WALL   STILL    HANGING   IN    PLACE 
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city  manager,  and  the  city  engineer  to  dis- 
cuss the  danger  of  the  situation.  It  was  not 
believed  that  the  dam  would  go  out,  but  it 
was  recognized  that  the  danger  point  was 
reached.  Accordingly  the  city  dispatched 
four  men  to  warn  residents  of  the  valley 
below  the  dam  to  go  to  higher  ground.  Two 
of  these  men  went  down  the  valley  on  either 
side,  leaving  the  dam  at  2  p.  m.  on  the  day 
of  its  failure,  and  warned  all  residents  that 
the  only  safe  procedure  would  be  to  leave 
the  valley  until  the  reservoir  level  was  low- 
ered. These  men  traversed  the  entire  valley 
before  the  dam  broke,  and  those  who  were 
drowned,  in  almost  every  case,  had  disre- 
garded the  warning. 

The  effective  height  of  the  tidal  wave 
sweeping  down  the  valley  is  shown  by  the 
denuded  area  on  the  canyon  wall  just  below 


A  dowTistream  movement  of  the  upper  face 
of  the  dam  which  showed  in  the  alignment 
of  the  parapet  as  about  2  or  3  in.  at  the 
center  of  the  structure,  and  a  settlement  of 
the  top  of  the  rock  fill  amounting  to  2  or  3 
in.  The  amount  of  leakage  could  not  be 
observed,  but  George  Cromwell,  city  engi- 
neer of  San  Diego,  who  was  at  the  dam 
during  the  high  water,  affirmed  that  he  be- 
lieved such  leakage  as  there  was  came 
through  the  face  of  the  structure  and  not 
around  the  ends  or  from  beneath.  Leakage 
some  time  prior  to  recent  storms  amounted 
to  1,500,000  gal.  per  day. 

After  going  down  to  the  bottom  of  the 
intake  tower  during  the  height  of  the  flood, 
Mr.  Cromwell  reported  that  structure  was 
standing  the  pressure  well,  only  slight  seep- 
age appearing.     The  intake  gates  were  all 
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the  dam.  No  authentic  statement  could  be 
secured  as  to  the  height  of  this  wave  in  the 
lower  sections  of  the  valley,  but  it  may  at 
least  be  said  that  its  force  was  sufficient 
to  sweep  everything  before  it.  All  houses 
and  other  structures  in  the  valley  bottom 
were  swept  downstream  and  strewn  along 
the  bank  or  carried  out  into  the  bay.  The 
loss  of  life  as  first  reported  was  erroneous, 
and  on  Feb.  3  the  coroner  affirmed  that  the 
actual  number  of  known  dead  was  only  14. 

MoRENA  Dam  Almost  Overtopped 

The  Morena  dam,  located  on  Cottonwood 
Creek  35  miles  southeast  of  San  Diego,  is 
a  rock  fill  structure  150  ft.  high  with  a  con- 
crete face  on  the  upstream  side.  The  drain- 
age area  above  this  dam  is  135  sq.  miles  and 
the  reservoir  capacity  is  15,000,000,000  gal. 
The  runoff  from  this  basin  was  such  that 
15,000  acre-ft.  was  added  to  the  storage  in 
24  hr.  This  addition  took  place  while  the 
60-ft.  spillway  was  running  5  ft.  deep. 

The  flood  brought  into  the  reservoir  a 
large  quantity  of  debris  which  accumulated 
in  front  of  the  racks  that  protect  the  radial 
gates,  and  so  choked  the  flow  that  when  the 
reservoir  level  was  3  ft.  above  the  spillway 
level  the  flow  actually  passing  over  the 
spillway  beneath  the  open  gates  was  only  3 
in.  deep.  Under  these  conditions  the  water 
rose  within  18  in.  of  the  parapet  crest  and 
waves  actually  carried  debris  over  the  top. 

Two  effects  of  this  pressure  are  apparent. 


in  working  order  and  all  were  left  open  to 
lower  the  reservoir  level  as  much  as  pos- 
sible. The  debris  was  being  removed  by  as 
large  a  force  of  men  as  could  be  readily 
assembled.  Orders  to  lower  the  reservoir 
3  ft.  below  the  spillway  level  by  means  of 
the  intake  gates  were  left  at  the  dam. 

Conduit  Damaged 

Dulzura  conduit,  the  13.3-mile  line  which 
conveys  the  water  stored  behind  the  Morena 
dam  into  the  Otay  system,  washed  out  in 
several  places.  The  damage  to  this  conduit 
line,  Mr.  Cromwell  estimates  at  about 
$85,000,  or  about  12  per  cent  of  its  original 
cost.  The  rain  gage  at  Dulzura  Summit 
showed  a  precipitation  for  the  storm  of  9.9 
in.,  but  it  is  believed  that  in  some  districts 
traversed  by  this  conduit  the  actual  fall 
was  near  12  in. 

Certain  portions  of  the  conduit  stood  the 
storm  much  better  than  others;  in  some 
cases  it  bridged  a  span  of  4  or  5  ft.  over- 
washouts.  These  more  stable  portions  dif- 
fered from  the  remainder  in  that  the  flume 
was  built  in  16-ft.  lengths  with  "settlement 
joints"  intervening.  At  each  of  these  joints 
a  yoke  of  concrete  4  x  8  in.  in  section  and 
which  had  been  cast  and  seasoned  in  a  yard, 
was  first  placed  in  the  trench  as  a  Ruppo»-t 
for  the  concrete  flume  proper,  and  a  trans- 
verse .steel  tie  rod  was  used  which  spanned 
the  flume  and  bound  yoke  and  flume  walls 
together.     The  width  of  the  conduit  is  5 


ft.  at  the  top  and  3  ft.  3  in.  at  the  bottom; 
the  depth  is  3  ft.,  and  the  walls  are  4  in. 
thick.  Eeinforcing  was  used  only  between 
floor  and  walls.  The  "settlement  joints" 
were  devised  by  H.  A.  Whitney,  former 
hydraulic  engineer  of  San  Diego. 

Upper  Otay  Dam  Holds 

The  Upper  Otay  reservoir,  which  provides 
an  auxiliary  storage  above  the  dam  that 
failed,  has  a  drainage  area  of  20  sq.  miles 
and  a  storage  capacity  of  1,090,000,000  gal. 
This  reservoir  is  formed  by  an  arched,  re- 
inforced-concrete  dam  84  ft.  high,  built  on 
a  radius  of  358  ft.  The  section  has  a  base 
thickness  of  14  ft.,  reduced  by  steps  to  only 
4  ft.  at  the  top  for  5  ft.  below  the  crest.  The 
reinforcing  consists  of  1-in.  steel  cables, 
two  of  which  were  imbedded  in  the  concrete 
for  every  18-in.  rise.  The  cost  of  this  dam, 
which  was  built  in  1897-1901,  was  $28,000. 

The  rainfall  on  the  Upper  Otay  basin  is 
thought  to  have  been  among  the  heaviest 
in  the  district.  The  reservoir  level  rose 
very  rapidly  and  at  the  peak  of  the  flood 
the  flow  over  the  entire  length  of  the  dam 
crest  was  3  ft.  deep.  No  damage  whatever 
was  done  at  this  point.  Judicious  use  of 
sand  bags,  however,  prevented  overflowing 
near  an  earth  fill  at  one  end  and,  it  is 
thought,  prevented  difficulty  from  a  washout 
at  this  point. 

CUYAMACA  Earth-Fill  Dam  Has 
Close  Call 

The  Cuyamaca  earth-fill  dam  with  a  pud- 
dled core,  built  in  1886  for  irrigation  uses, 
is  located  50  miles  east  of  San  Diego  at 
an  elevation  of  4800  ft.,  and  is  on  the  head- 
waters of  the  San  Diego  River  basin.  Its 
crest  is  635  ft.  long  and  its  height  41.5  ft. 
Two  spillways  are  provided,  90  and  41  ft. 
long  respectively,  and  each  6.5  ft.  below  the 
crest  of  the  dam.  The  storage  capacity  is 
10,800  acre-ft. 

The  impending  danger  of  the  recent  flood 
was  realized  in  time  to  draw  down  the 
Cuyamaca  reservoir  considerably.  In  fact 
the  amount  drawn  off  by  the  blow-off  valve 
through  the  dam  was  about  1,000,000,000 
gal.  The  peak  of  the  flood  brought  the 
reservoir  level  up  to  within  14  in.  of  the 
crest  of  the  dam  with  both  spillways  flow- 
"  ing  over  4  ft.  deep.  A  few  washouts  on  the 
conduit  constituted  the  only  damage  suf- 
fered by  this  system,  which  includes,  in 
addition  to  the  Cuyamaca  dam,  three 
smaller  reservoirs  on  tributaries  of  the  San 
Diego  River.  At  the  present  time  the  San 
Diego  water  supply  is  being  drawn  from 
the  Cuyamaca  system. 


Speaking  Ability  of  the  Young  Engi- 
neers in  the  corps  of  the  Milwaukee  Sew- 
erage Commission  is  being  developed  by 
staff  meetings  held  every  two  weeks,  at 
which  engineering  news  of  the  week,  com- 
mission problems,  knotty  designs  and  other 
matters  of  interest  are  discussed.  At  first, 
it  is  said,  the  rodmen  and  lower  paid  men 
were  diffident  about  talking.  Now  they 
take  an  active  part  and  are  not  afraid  to 
present  their  views  "before  the  chief." 
The  effect  on  the  staff  in  creating  interest 
and  loyalty,  in  addition  to  the  development 
of  latent  ability,  is  beyond  expectations, 
according  to  T.  Chalkley  Hatton,  chief  engi- 
neer, who  is  of  the  opinion  that  heads  of 
departments  owe  it  to  young  engineers 
under  them  to  afford  them  some  such  op- 
portunity. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


First  Train  Crosses  New  Cumber- 
land Valley  Bridge 

The  first  train  to  cross  the  new  Cumberland 
Valley  Railroad  bridge  over  the  Susquehanna 
River  at  Harrisburg,  Pa.,  was  passed  Feb.  4. 
A  few  minutes  later  President  Wilson's  special 
from  the  West  where  he  had  just  completed  his 
speaking  tour,  passed  over  the  viaduct. 

The  bridge  is  being  built  by  the  Cumberland 
Valley  Railroad,  as  part  of  a  general  scheme 
of  improvement  in  Harrisburg,  approximating 
in  cost  about  $3,000,000.  The  bridge  itself  will 
cost  about  $1,000,000. 

The  work  on  the  concrete  portions  is  being 
done  by  the  Robert  Grayce  Company  of  Pitts- 
burgh.   The  first  half  of  the  bridge  from  shore 


completed  and  in  operation  in  five  years  from 
Nov.  3,  1916,  and  the  remaining  3  miles  within 
seven  years.  Work  must  begin  by  Nov.  3,  1917, 
on  both  the  subway  and  the  bulkheads  along 
the  lake. 

The  estimated  cost  is  $10,000,000.  The  pro- 
moters are  0.  C.  Barber,  of  Barberton,  Ohio, 
and  J.  J.  Breitinger.  H.  D.  Goulder,  Rocke- 
feller Building,  is  attorney  for  the  company. 


Break  in  Sooke  Lake  Waterworks 
System  Caused  by  Landslide 

Twelve  lengths  of  pipe  were  swept  away 
and  considerable  water  wasted  owing  to  a 
break  in  the  concrete  flow  line  of  the  Sooke 
Lake  waterworks  system  Jan.  22.    This  is  the 
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to  shore  was  completed  a  short  time  ago,  and 
on  Feb.  3  the  track  work  was  completed.  Work 
on  the  second  half  will  start  about  April  1.  It 
will  be  a  3-track  structure  when  finished. 


Urge  House  of  Representatives  to 
Provide  Officer  Reserve  Corps 

Representatives  of  five  national  engineering 
societies  appeared  before  the  House  of  Repre- 
sentatives military  committee  Feb.  8  to  advo- 
cate the  provision  of  an  officers'  reserve  corps, 
with  a  view  to  utilizing  the  services  of  civil, 
electrical,  mechanical  and  mining  engineers, 
and  others  having  technical  knowledge. 


Cleveland  Freight  Subway  Likely 
to  Be  Started  This  Spring 

Announcement  is  made  by  the  promoters  of 
the  proposed  7-mile  four-track  subway  under 
East  Fifty-fifth  Street,  in  Cleveland,  from  Lake 
Erie  to  the  upper  river  valley  that  they  will 
ask  the  city  council  for  certain  modifications 
in  their  franchise,  and  that  if  these  are  granted 
the  work  will  be  started  this  spring.  The 
franchise  amendments  aim  at  better  inter- 
change facilities  with  the  connecting  railroads, 
and  the  avoidance  of  a  vein  of  quicksand  near 
Euclid  Avenue. 

The  present  franchise,  which  was  approved 
by  popular  vote  last  election  day,  stipulates 
that  4  miles  of  double-track  subway  must  be 


first  accident  which  has  occurred  to  the  line. 
It  was  caused  by  a  landslide.  The  damage  is 
slight,  it  is  reported,  and  until  repairs  can  be 
made  a  temporary  wooden  trestle  bearing  a 
wooden  flume  will  be  used.  The  water  stored 
in  the  Humpmack  reservoir  is  reported  to  be 
more  than  sufficient  to  supply  the  city  while 
repairs  are  being  made. 

Chicago  Traction  Experts  Begin 
Work  Feb.  14 

The  ordinance  confirming  the  appointment 
of  the  Chicago  traction  commissioners  has  be- 
come a  law,  and  the  new  commissioners,  Wil- 
liam Barclay  Parsons,  Robert  Ridgway  and  Bion 
J.  Arnold,  have  planned  to  take  up  the  work  of 
investigating  Chicago's  transportation  prob- 
lem Feb.  14,  with  a  view  to  making  early  rec- 
ommendations for  improvements.  Mr.  Parsons 
was  named  chairman  of  the  commission  in  the 
ordinance  authorizing  its  appointment. 

May   Discard   Tunnel   Scheme  in 
New  Britain  Water  Project 

Test  drilling  at  Burlington,  Conn.,  for  the 
New  Britain  Water  Department  has  thus  far 
failed  to  find  rock  through  which  a  tunnel  for 
a  new  pipe  line  into  the  city  could  be  built. 
At  a  depth  of  80  ft.  no  rock  has  been  found. 
Four  more  drills  110  ft.  in  depth  will  be 
made  over  a  mile  distance.  If  no  rock  is  dis- 
covered the  tunnel  scheme  will  be  abandoned. 


Indiana  Engineers  and  Sani- 
tarians Celebrate  Centen- 
nial of  Endeavors 

More  Engineers  for  the  State  Eioard  of  Health, 

More    Pay    for   County    Survt-yors    and    a 

Highway  CommlBHion  Recommended 

Indiana  county  surveyors  can  draw  only  %A 
per  day  and  expenses,  yet  many  of  them  are 
called  upon  to  handle  work  costing  as  much  as 
$400,000.  The  Indiana  Engineering  Society, 
which  met  Feb.  3,  4  and  5  in  conjunction  with 
the  Indiana  Sanitary  and  Water  Supply  Asso- 
ciation, urged  the  necessity  of  a  concerted 
effort  toward  legislation  whereby  engineers 
holding  such  positions  may  be  paid  more  nearly 
in  proportion  to  the  responsibilities  involved. 

The  high  lights  at  the  convention,  aside 
from  a  number  of  historical  papers  summing 
up  sanitary  and  engineering  progress  in  In- 
diana since  that  State  entered  the  union  100 
years  ago,  were  as  follows:  a  paper  on  ac- 
tivated sludge,  by  T.  Chalkley  Hatton,  chief 
engineer  Milwaukee  Sewerage  Commission ; 
one  on  the  reasons  for  forcing  efficiency  onto 
utility  plants,  by  Charles  Brossmann,  consult- 
ing engineer;  the  phenomenal  results  ob- 
tained by  the  Logansport  sanitary  survey,  de- 
scribed by  H.  E.  Barnard,  State  food  and  drug 
commissioner;  advertising  as  applied  to  public 
utilities,  by  Merle  Sidener,  and  a  plea  for  a 
readjustment  of  the  standards  for  gravel  to 
be  used    in  concrete,  by  C.  C.  Brown. 

Filter  Experts  Object  to  Throwing  Out 
Air  Wash 

Philip  Burgess,  in  his  paper  outlining  the 
present  status  of  rapid  water  purification,  sug- 
gested as  a  future  step  the  retention  of  excess 
chemical  sludge  in  reaction  chambers,  and  agi- 
tation with  the  incoming  water.  This  is  now 
practised  successfully  at  Owensboro,  Ky. 

The  discussion  hinged  on  the  washing  meth- 
ods. H.  O.  Garman,  chief  engineer  of  the  Pub- 
lic Service  Commission,  stated  that  in  his 
opinion  an  air  wash  was  of  no  value,  that  he 
had  therefore  refused  to  allow  any  value  for  it 
in  appraisals  and  that  he  had  advised  filter 
operators  not  to  use  the  air.  To  this  attitude 
several  prominent  sanitary  engineers  strenu- 
ously objected.  Definite  instances  were  cited 
of  plants  where  only  low  vertical  rises  of  wash 
water  are  possible  and  where  the  air  keeps  the 
sand  clean  which  would  otherwise  fill  up  with 
mud  balls. 

Water  superintendents  will  want  to  read 
carefully  the  results  of  tests  on  lead  service 
pipes  reported  by  Prof.  R.  B.  Wiley,  Purdue 
University. 

Following  a  paper  by  John  C.  Diggs  de- 
scribing four  new  filter  plants  in  Indiana — 
Logansport,  Princeton,  Paoli  and  Wolcott — 
came  a  discussion  as  to  the  reasons  why  a  city 
the  size  of  Logansport  had  to  be  treated  to 
repeated  epidemics  of  twenty  to  thirty  deaths 
each  before  filter  construction  could  be  finally 
consummated.  Compliments  were  also  paid  to 
city  officials  who  put  well  designed  plants  into 
the  hands  of  incompetent  operators. 

C.  K.  Calvert,  chemist,  Indianapolis  Water 
Company,  read  a  paper  on  the  increase  of 
oxygen  content  in  reservoirs  due  to  oscillaria. 
No  remedies  were  proposed  except  in  after- 
meeting  discussions.  W.  F.  Langelier  was  of 
the  opinion  that  the  incoming  water  might  in 
some  way  be  subjected  to  pressures  less  than 
atmospheric  with  beneficial  results. 

Activated  Sludge  Progress 

Of  the  ten  experimental"  plants  working  on 
activated  sludge  during  the  past  ten  months 
all  but  one  or  two  report  good  results,  accord- 
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ing  to  Mr.  Hatton,  who  stated  also  that  the 
Milwaukee  Sewerage  Commission  had  just  re- 
cently accepted  tentative  plans  for  a  plant  to 
treat  100,000,000  gal.  daily.  The  cost  will  be 
$18,000  per  1,000,000  gal.,  a  figure  he  con- 
sidered high,  because  of  the  necessity  of  build- 
ing a  portion  of  the  plant  out  in  the  lake. 

The  Phister  &  Vogel  Company,  leather 
manufacturers,  have  authorized  the  construc- 
tion of  a  plant  and,  on  the  basis  of  an  experi- 
mental tank,  expect  to  recover  values  netting 
$30,000  annually. 

One  of  the  largest  meat-packing  establish- 
ments in  Chicago,  said  Mr.  Hatton,  is  of  the 
opinion  that  $1,300  per  day  can  be  recovered 
from  wastes  now  being  thrown  away.  Mr.  Hat- 
ton was  very  careful,  however,  to  be  conserva- 
tive and  to  point  out  that  the  extremely  clear 
non  putrescent  effluent  from  this  treatment  was 


W.  E.  Graves,  city  engineer.  South  Bend, 
presented  in  his  paper  data  on  the  behavior 
of  concrete  sewer  pipes,  some  of  which  were 
laid  in  1874. 

Prof.  U.  S.  Hanna  gave  detailed  information 
on  fine  cracks  in  a  two-course  reinforced-con- 
crete  road  25  ft.  wide  laid  eighteen  months 
ago  through  the  campus  of  Indiana  University. 
The  causes  of  the  cracks  were,  in  his  opinion: 
Insufficient  lap  of  the  reinforcing,  improper 
treatment  of  subgrade  and  lack  of  drainage. 

C.  C.  Brown,  in  his  paper  on  "Standardization 
of  Gravel  for  Concrete,"  brought  up  the  con- 
tentions of  the  Indiana  Sand  &  Gravel  Associ- 
ation, viz.,  that  to  specify  sand  as  material 
passing  a  V4-in.  mesh  was  an  unnecessary  re- 
finement. Analyses  show  that  there  is  a  pre- 
ponderance of  fine  material  in  many  of  the 
bank  and  river  gravels  of  the  state,  but  tests 


District    Court    Decides    Against 
Bone  Cantilever  Wall  Patent 

Regardless  of  the  fact  that  several  other 
courts  decided  in  favor  of  the  plaintiff  in  simi- 
lar suits.  Judge  A.  B.  Anderson  of  the  United 
States  District  Court  of  Indiana,  found  for 
the  defendant  in  the  suit  brought  by  Frank 
A.  Bone  of  Cincinnati,  Ohio,  against  the  Mari- 
on (Ind.)  county  commissioners  for  alleged 
infringement  of  patent  in  reinforced-concrete 
walls  used  in  the  construction  of  bridges.  The 
amount  involved  was  estimated  at  $30,000  and, 
had  the  case  gone  in  favor  of  the  plaintiff,  the 
City  of  Indianapolis  also  would  have  been  a 
defendant  in  a  suit  for  half  that  amount. 
Judge  Anderson's  decision,  which  was  verbal, 
was  handed  down  on  Jan.  26.     He  said: 

"In   reviewing  the   evidence   in   this   case,   I 


SECTION  OF  CONCRETE  CULVERT  WITHOUT  LONGITUDINAL  REINFORCEMENT  DOES  NOT  COLLAPSE  WHEN  UNDERMINED 

Structure  at  Memphis,  Tenn.,  4x4  ft.,  without  longitudinal  reinforcement,  had  ground  she  away  under  it  for  a  distance  of  14  ft.,  and  remained  intact  for  two 

weeks,  when  it  brolie  off  near  the  band.     The  proportions  of  the  concrete  were  l:2'/4:5. 


entirely  unnecessary  to  obtain  in  many  cases. 

H.  B.  Hommon,  chemist,  U.  S.  Public  Health 
Service,  recited  his  experiences  with  straw- 
board  wastes  during  the  past  year.  Rapid  fil- 
ters were  a  failure,  but  Imhoff  tanks  followed 
by  cinder  filters  for  the  sludge  seemed  to  offer 
the  most  promising  solution.  Use  of  the  dried 
sludge, on  farm  land  also  appears  to  be  fairly 
successful,  but  elaborate  experiments  on  all 
kinds  of  crops  are  to  be  undertaken  this  year. 

In  discussing  the  subject  Paul  Hansen  stated 
that  sanitarians  were  waiting  anxiously  for 
the  final  results.  If  any  fertilizing  values  are 
available  which  will  help  out  the  various  com- 
panies, many  stream  pollution  problems  will 
be  immediately  simplified. 

Efficiency   Forced   on   Utilities 

Competition,  the  price  of  material,  the  de- 
sire for  lower  rates  and  state  regulation  are 
all  forcing  utilities  to  be  more  efficient,  accord- 
ing to  a  paper  on  the  subject  by  Charles  Bross- 
mann.  His  paper  was  full  of  things  about  the 
inefficient  pumping  station  equipment,  such  as 
feedwater  heaters  out  of  service,  leaky  boiler 
settings,  clogged  condensers,  dampers  con- 
nected backward  and  pipe  changes. 


indicate  that  good  concrete  can  be  made  with 
the  material.  The  gravel  companies  want  the 
specification  changed  to  define  sand  as  that 
portion  passing  a  %-in.  screen.  Tests  corrobo- 
rating these  contentions  are  to  be  made  at  Pur- 
due University. 

Society  Affairs 

The  engineering  society  passed  a  resolution 
lending  the  influence  of  the  organization 
toward  obtaining  state  supervision  of  high- 
ways. 

For  the  ensuing  year  the  following  officers 
were  elected:  President,  Prof.  L.  W.  Wallace; 
vice-president,  J.  W.  Miller;  trustees,  J.  C. 
Toyne  and  J.  W.  Moore. 

The  sanitary  and  waterworks  association 
elected  E.  L.  Loomis,  president;  W.  S.  Cramer, 
Dr.  J.  N.  Hurty,  R.  B.  Wiley,  P.  Burgess  and 
J.  B.  Marvin,  vice-presidents;  W.  F.  King, 
secretary,  and  W.  S.  Ulrich,  assistant  secre- 
tary. 

The  association  adopted  a  resolution  urging 
legislation  permitting  full-time  health  offices 
and  a  force  of  sanitary  engineers  under  the 
State  Board  of  Health  to  pass  on  all  plans  for 
water  supply  and  sewage-disposal  plants. 


find  no  cause  whatsoever  to  lead  me  to  believe 
that  there  has  been  an  infringement  on  patent; 
further,  I  do  not  believe  the  patents  as  claimed 
by  the  plaintiff  are  valid.  This  court  finds  for 
the  defendant  with  all  costs  to  be  paid  by  the 
plaintiff." 

Prominent  architects  and  engineers  of  In- 
dianapolis and  Indiana,  as  well  as  D.  B.  Luten, 
F.  A.  Bone  and  E.  B.  Bone,  testified  for  the 
plaintiff,  but  the  testimony  that  apparently 
carried  the  greatest  weight  with  the  court  was 
submitted  by  Prof.  W.  K.  Hatt,  of  Purdue 
University.  He  stated  that  in  view  of  the 
newly  discovered  evidence  of  prior  use  and 
patents,  the  Bone  patent  was  not  infringed  in 
the  construction  of  the  retaihing  walls  in 
Marion  County,  the  witness  citing  the  follow- 
ing five  authorities:  Stowell  &  Cunningham, 
United  States  Patents;  Bauzeitung;  Rehbein; 
Nolthenius  in  Tjidschrift,  and  Planat's  Arti- 
cles, Vols.  9  and  11,  La  Construction  Moderne. 

Testimony  submitted  by  the  plaintiff  went 
to  show  that  Bone  claimed  to  have  patents 
on  all  reinforced  cantilever  retaining  walls. 
Bone  adding  to  this  claim  by  stating  that  he 
had  won  fifty  similar  suits  in  various  counties 
in  various  states  throughout  the  United  States, 
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that  he  had  many  similar  suits  pending  in 
other  courts  and  that  five  judges  already  had 
decided  in  his  favor.  Testimony  was  submit- 
ted to  the  eflFect  that  Bone's  contention  had 
been  upheld  by  Judge  Day,  of  Columbus,  Ohio; 
the  United  States  Circuit  Court  of  Appeals, 
sixth  district,  Cincinnati,  Ohio,  and  by  Judge 
Trieber,  of  Denver,  Col.  It  is  understood  that 
the  case  will  be  appealed. 

Contractor  Must  Pay  Workmen's  Com- 
pensation on  Percentage  Contract 

A  contractor  employed  on  a  percentage  basis 
to  wreck  and  rebuild  the  plant  of  an  owner 
coming  under  the  Michigan  workmen's  compen- 
sation law  sought  to  make  the  owner  pay  com- 
pensation for  an  injury  to  a  workman  engaged 
on  the  undertaking,  claiming  that  he  acted 
only  as  the  owner's  agent  or  superintendent, 
and  that  his  workmen  were  in  reality  em- 
ployees of  the  owner.  The  state  industrial 
accident  board  refused  to  allow  the  claim,  hold- 
ing that  the  contractor  was  an  employer  within 
the  meaning  of  the  law  as  regarded  that  par- 
ticular contract,  and,  as  such,  was  required  to 
stand  his  own  workmen's  compensation  lia- 
bilities. The  contractor  carried  liability  in- 
surance for  the  job,  and  the  surety  company 
was  held  liable  for  the  damages. 

White    River    Levee    Breaks    at 
Clarendon,  Arkansas 

The  White  River  levee  at  Clarendon,  Ark., 
broke  on  the  evening  of  Feb.  5  and  the  water 
covered  two-thirds  of  Lincoln,  Desna  and 
Chicot  counties  in  southeast  Arkansas.  Water 
is  also  flowing  through  several  breaks  in  the 
Arkansas  River  levees.  Arkansas  City  and 
dozens  of  smaller  towns  are  flooded.  In  the 
former  water  is  running  8  ft.  deep  in  the  main 
streets,  and  the  waterworks  and  electric  light 
plants  are  out  of  commission.  At  last  reports 
the  Mississippi  River  levees  were  still  holding, 
although  at  Arkansas  City  the  flood  stage  was 
55%  ft.,  the  highest,  it  is  said,  ever  known  at 
this  place. 


Los    Angeles    County    Sanitation 
Commission  Named 

The  Los  Angeles  County  Board  of  Super- 
visors on  Jan.  24  announced  the  personnel  of 
the  commission  of  sanitary  engineers  who  are 
to  devise  a  comprehensive  plan  for  sewage 
disposal  throughout  the  county.  The  commis- 
sion is  composed  of  Prof.  Charles  Oilman  Hyde, 
of  the  University  of  California,  T.  A.  Gillespie, 
of  the  State  Board  of  Health,  A.  H.  Koebig, 
Georfe-e  R.  Robinson  and  A.  M.  Brosius.  The 
supervisors  have  appropriated  $1,000  for  the 
use  of  the  commission. 


Submit  Report  on  Building  Dis- 
tricts and  Limits  for  New  York 

The  commission  on  building  districts  and 
restrictions  appointed  by  the  Board  of  Esti- 
mate of  New  York  City  to  consider  and  report 
on  a  districting  plan  for  the  puropes  of  regu- 
lating the  height  of  buildings,  the  area  of 
courts  and  yards,  and  the  location  of  trades 
and  industries  has  just  issued  a  progress 
statement  of  its  plans  and  filed  detailed  maps 
showing  the  suggested  districts  and  proposed 
limitations.  If  the  report  of  the  commission 
is  adopted  by  the  Board  of  Estimate  after 
public  hearings,  it  will  become  law. 

The  commission  desires  thorough  study  of 
the  proposed  plans,  and  urges  property  own- 
ers and  civic  organizations  to  inspect  the  pro- 
posed district  maps  with  reference  to  their 
particular  localities,  so  that  mistakes  can  be 
avoided  and  the  proposed  maps  perfected  be- 
fore submitting  them  to  the  Board  of  Esti- 
mate. Edward  M.  Barrett  is  chairman  of  the 
commission  and  Robert  H.  Whitten  is  secre- 
tary. George  B.  Ford  is  consultant  to  the 
commission,  which  has  in  its  membership  rep- 
resentatives of  the  real  estate  and  civic  inter- 
ests of  the  city. 


Young  Engineer  to  Head  Big  Trac- 
tion Property 

Philip  J.  Kealy,  civil  engineer,  not  quite  32 
years  old,  has  been  selected  to  head  the  Kan- 
sas City  Railways  Company,  a  $30,000,000 
corporation  which  on  Feb.  14  will  take  over 
the  ownership  of  the  263-mile  electric  railway 
system  serving  Kansas  City.  He  will  be,  as 
the  Electric  Railway  Journal,  the  leading 
paper  in  the  traction  field,  states,  the  youngest 
president  in  the  United  States  of  so  extensive 
a  street-railway  property. 

Mr.  Kealy's  election  comes  as  the  logical 
sequence  of  traction  events  at  Kansas  City, 
where  for  the  past  three  years  he  has  been 
in  the  thick  of  the  controversy  over  renewal 
of  the  traction  franchise.  As  engineering  ad- 
viser to  the  receivers  of  the  present  owners. 


Civil  Engineer  Becomes  President 

of  Large  Electric  Railway 

Property 


PHILIP  J.  KEALY 


the  Metropolitan  Street  Railway  Company,  he 
bore  a  leading  part  in  the  negotiations  which 
resulted  in  the  drafting  of  the  Kealy-Ash  plan, 
under  which  the  property  is  to  be  operated  by 
a  board  of  control  consisting  of  two  men,  one 
representing  the  city  and  one  the  company. 
Under  this  plan,  after  making  up  certain 
amounts  definitely  specified,  the  city  is  to  share 
in  the  company's  net  profits.  A  new  ordi- 
nance embodying  this  plan  was  adopted,  and 
since  it  went  into  effect  Mr.  Kealy  has  been 
the  company's  member  of  the  board  of  control. 
It  is  understood  that  he  will  retain  this  posi- 
tion while  discharging  the  duties  of  the  presi- 
dency of  the  company. 

Mr.  Kealy  was  born  in  Bloomington,  111., 
July  2,  1884,  and  spent  two  years  in  the  civil 
engineering  course  at  the  University  of  Illi- 
nois. For  six  months  he  was  engaged  in 
railway  work  in  Mexico,  and  then  entered  the 
electric  railway  field.  His  first  employment 
in  this  line  was  with  the  Board  of  Supervising 
Engineers,  Chicago  Traction,  on  the  rehabili- 
tation of  the  city's  electric  railway  system. 
This  work  brought  him  in  touch  with  Bion  J. 
Arnold,  who,  recognizing  Mr.  Kealy's  ability, 
gave  him  a  place  on  his  (Mr.  Arnold's)  staff. 
As  assistant  to  Mr.  Arnold  he  had  charge  of 
electric-railway  valuation  work  in  Seattle, 
Buffalo,  Chicago  and  Toronto.  In  1912  this 
work  took  him  to  Kansas  City,  and  after  com-  ^ 
pleting  the  valuation  there  for  Mr.  Arnold,  he 
was  temporarily  "loaned"  by  the  latter  to  the 
traction  company.  The  work  in  hand  was  so 
arduous  and  complicated  and  required  so  much 


time  that  the  company  induced  Mr.  Arnold  to 
release  Mr.  Kealy,  so  that  he  might  devote  him- 
self entirely  to  the  Kansas  City  work.  His 
handling  of  that  situation,  with  bitter  opposi- 
tion to  the  proposed  plan  from  influential  news- 
papers, his  courage  in  taking  the  stump  to  put 
the  proposition  before  the  citizens,  made  him 
a  marked  man  in  Kansas  City.  The  sheer 
merit  of  the  plan,  backed  up  by  his  forceful 
presentation  of  it,  resulted  in  its  adoption  by 
a   goodly   majority. 

In  addition  to  his  work  at  Kansas  City,  Mr. 
Kealy  has  during  recent  years  acted  as  con- 
sulting engineer  on  various  valuation  work  in 
Missouri  and  neighboring  states. 


Declare  Removal  of  Boston  Engi- 
neers Blow  to  Efficiency 

Seven  prominent  civil  engineers — Frederic 
P.  Stearns,  Desmond  Fitzgerald,  H.  F.  Bryant, 
Charles  T.  Main,  Harrison  P.  Eddy,  Frank  A. 
Barbour  and  Edward  C.  Sherman — in  a  state- 
ment issued  Feb.  4  in  regard  to  the  recent 
wholesale  removal  of  engineers  in  important 
offices  in  the  Boston  public  works  department, 
characterized  the  mayor's  action  as  striking  a 
"disastrous  blow,"  which  not  only  affects  most 
seriously  the  present  efficiency  of  the  depart- 
ment, but  will,  unless  it  is  counteracted,  lower 
the  standard  of  efficiency  to  a  still  greater 
extent  in  the  future. 

In  the  opinion  of  the  signers,  the  public 
should  be  made  to  realize  the  seriousness  of 
the  situation  that  has  been  created.  "Hitherto," 
the  statement  continues,  "civil  engineers  have 
entered  the  city's  employ  in  the  lower  grades, 
knowing  that  as  they  developed  in  skill  and 
efficiency,  and  rendered  valuable  service  to  the 
city  they  not  only  would  be  protected  in  their 
position  but  would  have  a  chance  to  advance 
as  opportunity  offered. 

"This  practice  has  brought  to  the  service  of 
the  city,  and  retained  in  it  for  many  years, 
engineers  who  were  both  trustworthy  and 
qualified  for  their  work,  but  the  recent  action 
of  Mayor  Curley  in  removing,  without  just 
cause,  men  who  have  given  loyal  service  for  a' 
long  term  of  years,  means  not  only  that 
competent  engineers  will  refuse  to  enter  the 
service  of  the  city  in  the  future,  but  that  those 
still  in  the  service  will  be  anxious  to  leave  as 
soon  as  opportunity  offers  for  other  employ-; 
ment." 


May  Change  Terms  of  Apportion- 
ment for  Street  Improvements 

Alfred  Bavis,  president  of  the  Board  of  Pub- 
lic Works  of  Richmond,  Ind.,  is  considering 
the  adoption  of  a  new  rule  for  the  payment  of 
the  city's  share  for  permanent  street  improve- 
ments that  may  result  in  a  change  of  the 
state's  laws  in  regard  to  such  payment.  As 
explained  by  Mr.  Bavis: 

"For  years  the  city  has  merely  designated 
the  amount  of  money  it  will  contribute  toward 
the  cost  of  a  permanent  street  improvement. 
In  consequence,  if  the  successful  bid  were 
lower  than  the  estimated  cost,  the  city  did  not 
benefit  from  the  reduction  in  the  expense,  al- 
though the  property  owners  did.  We  now  are 
considering  the  advisability  of  merely  desig- 
nating what  per  cent  of  the  cost  of  an  im- 
provement the  city  will  be  willing  to  assume. 
There  is  a  question,  however,  as  to  whether 
this  can  be  done  under  the  laws  of  Indiana, 
as  they  now  stand.  A  former  city  attorney 
ruled  that  the  city  had  to  designate  the  amount 
of  money  it  would  contribute." 


Highway  Official  Must  Have  License  to 

Operate  Car  in  Pennsylvania 

Deputy  Attorney  General  Keller  of  Penn- 
sylvania decided  in  an  opinion  recently  ren- 
dered that  a  state  highway  "engineer  or  super- 
intendent must  take  out  a  driver's  license  to 
operate  an  automobile. 
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Not  Ready  to  Predict  Date  for  Re- 
Opening  Panama  Canal 

No  prediction  can  yet  be  made,  according  to 
Governor  Goethals,  as  to  the  date  for  re-open- 
ing the  Panama  Canal.  It  is  hoped,  however, 
that  information  regarding  two  controlling 
features  will  soon  be  available,  after  which  a 
prediction  will  be  made.  A  recent  statement 
from  Governor  Goethals  reads  as  follows: 

"It  is  not  intended  to  re-open  the  canal  until 
a  safe  and  practicable  permanent  channel  is 
reasonably  assured.  This  cannot  be  assured  at 
present,  although  the  operations  of  the  dredges 
during  the  past  four  months  have  shown  that 
they  are  able,  when  not  interrupted  in  the  work 
by  the  passage  of  ships,  or  the  clearing  of  the 
channel  for  navigation,  to  gain  on  the  slides, 
and  it  is  desired  to  have  a  reasonable  assurance 
that  they  can  maintain  this  gain  even  with  the 
delay  from  the  above  causes. 

"It  is  hoped  that  before  long  better  informa- 
tion on  the  two  main  controlling  features  will 
be  available.  The  large  mass  of  rock  at  the  base 
of  Gold  Hill,  on  the  esist  bank,  is  being  care- 
fully observed.  If  the  materials  behind  it  move 
northwardly,  as  is  not  unlikely,  one  danger  of 
interruption  to  navigation  will  be  removed. 

"The  other  feature  is  the  rate  of  motion  that 
will  result  in  the  west  slide  when  the  dredges 
attack  its  face,  as  will  shortly  be  done.  It  is 
believed  that  the  dredges  can  keep  well  ahead 


holding  that  the  asphalt  company  is  not  re- 
sponsible, the  widow  must  look  to  the  owner 
of  the  team  for  compensation  or  sue  the  rail- 
road. 


Form  New  Sewage  Works  Asso- 
ciation in  Jersey 

To  advance  the  knowledge  of  design,  con- 
struction, operation  and  management  of  sew- 
age treatment  works  the  New  Jersey  Sewage 
Works  Association  was  organized  at  a  meet- 
ing in  Trenton,  Jan.  28.  Clyde  Potts,  con- 
sulting engineer  and  member  of  the  State 
Department  of  Health,  was  the  chief  organ- 
izer of  the  movement.  The  constitution  ad- 
mits to  membership  in  the  new  association 
superintendents,  managers  or  other  officers  of 
municipal  or  private  sewage  works,  civil,  hy- 
draulic or  sanitary  engineers,  chemists,  bac- 
teriologists, or  any  persons  engaged  in  the 
design,  construction,  operation  or  supervision 


&  Western  Railroad  assured  the  commission 
that  they  would  start  work  as  soon  as  the 
order  was  made. 

This  is  one  of  the  most  important  single 
grade-crossing  eliminations  in  the  State.  It 
will  cost  in  the  neighborhood  of  $400,000,  and 
will  take  two  years  to  complete.  When  com- 
pleted the  roadway  will  be  carried  on  a  30-ft. 
viaduct  over  fifty-seven  tracks  of  the  Dela- 
ware, Lackawanna  &  Western,  three  of  the 
Lehigh  Valley  and  two  of  the  Erie.  The  via- 
duct will  be  more  than  3000  ft.  long,  and  the 
plans  include  an  elaborate  system  of  drainage 
and  of  marginal  streets  and  other  adjacent 
improvements. 


Overhead  Transfer  System  to  Be 
Built  at  Mobile  Waterfront 

The  Terminal  Transfer  &  Storage  Ware- 
house Company,  of  Mobile,  Ala.,  reorganized  in 
December,   proposes  to  construct  a  system  of 


STEEL      DREDGE      CAS- 
CADE     AT      WORK      IN 
CULEBRA  CUT 


CUTTING  AWAY  SLIDE- 
FORMED      ISLAND      IN 
PANAMA  CANAL 


of  any  possible  motion  in  this  mass,  provided 
the  east  bank  is  quiescent  or  nearly  so. 

"As  soon  as  this  office  feels  that  sufficient 
information  on  these  two  points  is  at  hand  to 
justify  it,  a  prediction  will  be  made.  In  the 
meantime,  it  is  recommended  that  the  canal 
be  not  considered  in  the  routing  of  shipping. 
The  work  of  the  restoration  of  the  canal  is, 
however,  proceding  most  favorably.  The  office 
has  in  mind  the  desire  of  commerce  to  resume 
navigation  through  the  canal,  and  as  long 
notice  as  possible  will  be  given  to  shippers  in 
order  that  preparations  for  such  routing  may 
be  adequate." 

The  last  ship  waiting  at  the  canal  was  passed 
through  Jan.  6,  states  the  Canal  Record.  The 
ship  was  the  "Newton."  It  had  been  waiting 
since  Oct.  15,  1915. 

The  Canal  Record  also  states  that  232,292 
cu.  yd.  of  excavation  were  handled  during  the 
week  ended  Jan.  10. 


of  sewage  works  or  engaged  in  the  manufac- 
turing or  sale  of  sewage  works  equipment. 
The  admission  fee  is  $1  and  the  annual  dues 
$1.  Membership  applications  may  be  ad- 
dressed to  Frederick  T.  Parker,  secretary,  At- 
lantic City  Sewerage  Company,  Atlantic  City, 
N.  J. 

A  regular  annual  meeting  of  the  associa- 
tion is  to  be  held  at  the  State  House,  Trenton, 
at  the  same  time  as  the  annual  conference 
between  the  state  department  and  local  boards 
of  health.  Special  meetings  will  be  held  at 
such  times  and  places  as  arranged  by  the 
committee. 

The  following  officers  were  elected:  Presi- 
dent, John  R.  Downes,  Plainfield,  N.  J.;  vice- 
presidents,  Paul  Molitor,  Chatham,  N.  J.,  and 
I.  D.  Ceilings,  Collingwood;  secretary-treas- 
urer, Frederick  T.  Parker,  Atlantic  City. 


elevated  railways  or  overhead  conductors  be- 
tween its  extensive  warehouse  properties  there 
and  the  waterfront.  The  system  is  to  include 
elevators  at  each  end  to  permit  the  lifting  of 
electrically-propelled  tractors  or  trucks  to  the 
level  of  the  overhead  system  at  one  end,  and 
the  lowering  of  the  carriers  to  the  ground 
level  at  the  other  end.  There  are  also  to  be 
installed  devices  for  distribution,  where 
needed,  to  operate  over  a  number  of  streets 
on  which  the  warehouses  are  situated.  The 
plant  of  this  company  covers  approximately 
22  acres  in  the  northern  part  of  the  downtown 
section  of  Mobile. 

The  structural  work  is  to  be  performed  by 
the  Stone  &  Webster  Engineering  Corporation, 
of  Boston.  Moores  &  Dunford,  of  Chicago, 
architects  and  promoters,  designed  the  pre- 
liminary details.  The  first  work  will  com- 
prise the  building  of  a  large  warehouse  along- 
side the  slip  in  the  Hieronymus  property,  with 
dock  and  electric  apparatus  for  hoisting  car- 
goes from  and  into  vessels,  the  contract  for 
which  has  already  been  let. 

As  soon  as  the  attorneys  have  passed  upon 
the  title  of  the  lands  recently  purchased  by 
the  company,  bonds  to  the  amount  of  $1,000,- 
000  will  be  issued.  It  is  stated  that  work  of 
building  the  plant  will  start  within  six  weeks. 


Owner   of  Team   Hired  by  Con- 
tractor Liable  for  Injury 

The  State  Industrial  Board  of  Indiana  has 
decided  that  a  driver,  supplied  by  the  owner 
of  a  team,  is  the  employee  of  the  owner  of 
the  team,  and  not  of  the  person  or  company 
contracting  for  the  team.  This  decision 
establishes  a  precedent  for  the  industrial 
board.  The  driver  of  a  wagon,  whose  owner 
held  a  contract  with  an  asphalt  company,  was 
injured  in  a  railroad  accident.    With  the  board 


Will    Begin    Cheektowaga    Grade 
Separation   Near  Buffalo   Soon 

The  beginning  of  work  on  the  Cheektowaga 
grade  separation  in  Erie  County,  New  York, 
this  spring  was  made  sure  at  a  final  hearing  in 
the  matter  before  the  Public  Service  Commis- 
sion at  Albany,  Jan.  29,  when  agreement  among 
the  parties  to  the  elimination  was  reached  on 
the  important  details,  and  some  minor  matters 
were  submitted  to  Seymour  Van  Santvoord, 
chairman  of  the  commission,  for  incorporation 
in  an  order  to  be  drawn  as  soon  as  possible. 
Representative  of  the  Delaware,  Lackawanna 


California    Railroad    Commission 
Sustained  in  Utility  Valuation 

The  Supreme  Court  of  California  handed 
down  a  decision  on  Jan.  17  sustaining  the  rul- 
ing of  the  State  Railroad  Commission  in  the 
valuation  of  properties  of  the  Marin  Water 
&  Power  Company.  This  is  the  first  case  in 
which  the  Supreme  Court  has  passed  upon  the 
validity  of  the  act  under  which  the  commission 
has  proceeded  to  fix  the  value  of  public  util- 
ity properties  in  eminent  domain  proceedings. 
The  court  decision  is  of  importance  in   that 
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this  case  is  parallel  to  numerous  others  which 
the  commission  is  now  or  will  be  considering, 
namely,  the  valuation  of  the  Southern  Cali- 
fornia Edison  Company  properties  and  the 
water  cases  instituted  by  the  cities  of  San 
Diego  and   Santa   Monica. 

The  Marin  municipal  water  district  asked 
the  commission  to  fix  the  just  compensation 
to  be  paid  to  the  Marin  Water  &  Power  Com- 
pany for  the  latter's  property.  When  the  com- 
mission fixed  this  valuation  at  $1,200,000  the 
power  company  appealed  to  the  court  to  over- 
throw the  decision,  first  on  the  claim  that  the 
commission  had  no  authority,  and  second  that 
the  valuation  fixed  was  too  low,  depriving  it 
of  property  without  due  process  of  law.  The 
commission's  order  was  upheld  in  every  par- 
ticular by  the  court. 


Full  Enrollment  for  Military  Lec- 
tures Requires  Overflow  Meeting 

The  widespread  response  to  the  call  for  en- 
rollment in  the  military  lecture  course  to  begin 
at  the  United  Engineering  Societies  Building 
in  New  York  next  Monday  evening  has  made  it 
necessary  for  the  committee  to  limit  the  at- 
tendance to  1600,  which  is  the  maximum  num- 
ber which  can  be  provided  for.  Tickets,  which 
the  committee  is  now  sending  to  those  who 
signed  for  the  course,  will  be  required  for  ad- 
mission to  the  auditorium.  The  overflow  from 
the  auditorium  will  be  taken  care  of  in  a  second 
lecture  hall  on  the  fifth  floor  where  one  of  the 
regular  lectures  will  be  given  by  an  army  ofii- 
cer  scheduled  to  speak  at  a  later  meeting  in  the 
main  auditorium. 


Thacher     Patent     on     Concrete 
Bridges  Upheld 

The  United  States  Circuit  Court  of  Appeals 
for  the  fourth  circuit,  sitting  at  Richmond,  Va., 
on  Feb.  2  affirmed  the  decision  of  the  lower 
court  in  favor  of  Edwin  Thacher  in  the  case 
of  Thacher  vs.  the  Mayor  and  City  Council  of 
Baltimore,  an  action  brought  on  account  of 
alleged  infringement  by  the  city  of  the  Thacher 
patent  on  concrete  bridges.  The  decree  of  the 
lower  court  is  confirmed  on  the  reasoning  ad- 
vanced by  that  court  in  its  opinion. 


Illinois  Counties  Agitate  Bond  Issue 

The  success  of  Cook  County  in  getting  the 
$2,000,000  road  bond  issue  validated  by  the 
Illinois  Legislature  last  week  has  spurred  on 
each  of  the  four  counties  adjoining  Cook 
County  to  agitate  the  issue  of  $1,500,000  bonds. 
The  supervisors  of  these  counties  have  already 
voted  to  put  the  proposition  up  to  the  people 
at  the  next  available  election. 


Excavation     on     the     Rochester 
Sewer  Tunnel  Almost  Complete 

About  250  ft.  remains  to  be  excavated  to 
complete  the  4300-ft.  sewer  tunnel  being  built 
under  Main  Street,  West,  Front  and  Graves 
Streets  in  Rochester,  N.  Y.  This  tUnnel  has 
been  driven  in  Niagara  limestone  under  the 
center  of  the  streets  traversed,  necessitating 
cross  cuts  from  30  to  50  ft.  long  to  reach  the 
shafts,  which  were  located  in  cross  streets  to 
save  interference  with  traffic.     About  2420  ft. 
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STARTING   DOWN    THE   SHAFT 

of  the  completed  sewer  will  have  an  inside 
diameter  of  8  ft.,  and  1317  ft.  will  be  of  6  ft. 
diameter,  the  remaining  length  being  made  up 
by  the  cross  cuts.  Its  depth  below  the  street 
varies  from  35  to  40  ft.  The  top  of  each  sec- 
tion is  a  semi-circle  of  the  diameter  given;  the 
bottom  is  a  box  section  3  ft.  deep  for  each 
size.  The  floor  in  each  case  slopes  1  in.  per 
foot  toward  a  small,  semi-circular  drain  at  the 
center.  Lateral  tunnels  4  x  5  ft.  in  size  are 
provided  from  the  sewer  to  within  the  curb 
line  at  intervals  on  either  side  to  drain  the 
adjacent  property.  These  are  now  being 
driven.  The  sewer  will  care  for  the  storm 
water  from  a  large  central  area  in  Rochester, 
and   also   for   the   leakage   from   the   river   at 


times  of  high  water  into  the  tailraces  at 
Graves  Street. 

A  contract  for  the  work  was  let  on  April  7 
last  to  M.  H.  Ripton  of  Rochester,  at  $117,715. 
The  work  was  opened  up  from  six  shafts,  and 
is  now  entirely  holed  through  except  for  the 
short  section  mentioned,  which  is  between 
shafts  1  and  2.  The  main  compressor  plant 
for  running  the  drills  and  shaft  hoists  is  set 
up  in  Graves  Street. 

The  work  was  designed  and  is  being  super- 
vised by  the  engineering  forces  of  the  city  of 
Rochester,  of  which  Frederick  T.  Elwood  is 
city  engineer.  Edwin  A.  Fisher  is  consulting 
engineer  for  the  city  and  Charles  L.  Raymond 
is  engineer  in  charge  of  the  project. 


American  Association  of  Engineers 
Publishes  Journal 

The  American  Association  of  Engineers,  es- 
tablished in  Chicago  last  year,  has  begun  the 
publication  of  a  monthly  magazine  called  "The 
Monad."  A  5  x  8-in.  page  size  has  been  adopted, 
and  the  first  issue  contains  60  pages.  Chief 
position  is  given  to  a  report  of  the  proceed- 
ings of  the  first  convention,  and  a  statement 
of  the  work  of  the  association.  There  are  also 
local  notes,  which  are  sure  to  be  followed  with 
interest  by  the  members. 

The  rather  unusual  name  of  "Monad"  has 
been  adopted  because  the  Monad  symbol  was 
the  first  sign  used  by  man  to  signify  progress 
through  co-operation. 


VERTICAL  COLUMN    DRILL  IN    HEADING  OF  SEWER  TUNNEL  BEING  FINISHED  AT  ROCHESTER 


News  of  Engineering  Societies 

The  Iowa  State  Drainage  Association  will 
meet  in  Fort  Dodge  Feb.  24  and  26. 

The  Vermont  Society  of  Engineers  will  hold 
its  annual  meeting  at  Hotel  Vermont,  Burling- 
ton, March  9. 

The  American  Society  of  Civil  Engineers  will 
hold  a  meeting  in  New  York  City,  Feb.  16. 
A.  B.  Lueder  and  W.  J.  R.  Wilson  will  present 
a  paper  on  "Secure  Subway  Supports." 

The  Engineers'  Society  of  Western  Pennsyl- 
vania will  hear  Dr.  J.  A.  L.  Waddell,  consulting 
engineer,  of  Kansas  City,  on  "What  Can  Best 
Be  Done  to  Advance  the  Interests  of  the  En- 
gineering Profession  in  the  United  States,"  at 
a  meeting  to  be  held  in  Pittsburgh,  Feb.  29. 

The  Florida  Drainage  Association  will  hold 
its  annual  meeting  at  Sanford,  Feb.  28-29. 
The  question  of  land  reclamation  for  agrricul- 
tural  and  other  purposes  will  be  discussed  by 
public  men,  engineers,  contractors,  business 
men,  lawyers  and  scientists.  Benjamin  Getzoff, 
secretary-treasurer,  of  Bartow,  is  in  charge  of 
arrangements.  ' 

The  Society  of  Engineers  of  Eastern  New 
York,  at  a  meeting  held  in  Schenectady,  Feb.  2, 
heard  John  G.  Brady,  former  Governor  of  that 
territory,  speak  on  the  "Mineral  and  Timber 
Resources  of  Alaska,"  and  adopted  resolutions 
favoring  the  immediate  preparation  of  the 
national  defenses  with  respect  both  to  per- 
sonnel and  material. 

The  Engineers'  Club  of  Philadelphia  will 
hold  a  meeting  in  that  city  Feb.  15.  George 
McAneny,  president  of  the  Board  of  Aldermen 
of  New  York  City,  will  present  a  paper  on 
"Municipal  Problems."  The  proposed  amend- 
ments to  the  by-laws,  submitted  at  the  reg^ular 
meeting  of  the  club,  Jan.  18,  may  be  discussed 
and  amended,  and  then  accepted  for  ballot  or 
rejected. 

The  New  York  Section  of  the  American 
Waterworks  Association  will  hold  a  meeting  at 
Hotel  Manhattan,  New  York  City,  Feb.  16. 
Walter  E.  Spear  will  present  a  paper  on  "City 
Tunnel  of  the  Catskill  Aqueduct,"  Joseph  Good- 
man, one  on  "The  Determination  of  the  Value 
of  Fire  Protection  Afforded  by  the  Queens 
County  Water  Company"  and  Francis  F.  Long- 
ley,  one  on  "Improvements  to  the  Water  Supply 
of  St.  Johns,  Newfoundland." 

The  Guild  Scientific  League  of  the  University 
Settlement  of  New  York  City  desires  as  mem- 
bers a  number  of  young  men  who  are  inter- 
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ested  in  mechanics,  surveying,  engineering  and 
similar  subjects.  The  league  has  taken  up  the 
study  and  discussion  of  mechanical  problems 
in  a  non-technical,  informal  way,  under  the 
leadership  of  a  graduate  engineer.  The  meet- 
ings are  held  in  the  University  Settlement,  184 
Eldridge  Street,  New  York  City,  on  Sunday 
afternoons. 

The  Western  Society  of  Engineers  was  ad- 
dressed Feb.  7  by  Richard  T.  Fox,  general 
manager,  Citizens'  Street  Cleaning  Bureau,  on 
"Intensive  Street  Cleaning  Methods."  The  hy- 
draulic, sanitary  and  municipal  section  elected 
the  following  officers:  Chairman,  W.  W.  De- 
Berard;  vice-chairman,  W.  T.  Barnes;  directors, 
H.  E.  Hudson  and  R.  M.  Yager. 

The  Connecticut  Society  of  Civil  Engineers 
will  hold  its  annual  meeting  at  New  Haven, 
Feb.  15  and  16. 

The  Canadian  Society  of  Civil  Engineers  has 
elected  the  following  officers  for  the  ensuing 
year:  President,  G.  H.  Duggan,  vice-presi- 
dent and  general  manager.  Dominion  Bridge 
Company,  Montreal;  vice-president,  T.  H. 
White,  chief  engineer,  Canadian  Northern  Rail- 
way, Vancouver;  councillors,  J.  R.  W.  Ambrose, 
chief  engineer,  Toronto  Terminals  Railway 
Company,  Toronto;  H.  Donkin,  deputy  minister. 
Department  of  Works  and  Mines,  Halifax;  A. 
E.  Doucet,  Quebec;  W.  J.  Francis,  consulting 
engineer,  Montreal;  E.  D.  Lafleur,  chief  engi- 
neer, Department  of  Public  Works  of  Canada, 
Ottawa;  D.  O.  Lewis,  district  engineer,  Can- 
adian Northern  Railway,  Victoria;  D.  A.  Ross, 
consulting  engineer,  Winnipeg,  and  H.  R.  Saf- 
ford,  chief  engineer.  Grand  Trunk  Railway, 
Montreal. 

The  Detroit  Engineering  Society  heard  Fred- 
eric H.  Fay,  of  the  firm  of  Fay,  Spofford  & 
Thorndike,  consulting  engineers,  of  Boston,  on 
the  "Boston  Metropolitan  District"  at  a  meet- 
ing held  in  that  city,  Jan.  21.  Mr.  Fay  laid 
emphasis  on  the  duty  of  engineers  to  give 
themselves  to  some  extent  to  public  service, 
because  so  many  of  the  problems  of  a  munici- 
pality are  of  an  engineering  character.  He  out- 
lined the  work  of  the  committee  on  municipal 
and  metropolitan  affairs  of  the  Boston  Cham- 
ber of  Commerce,  of  which  he  is  chairman, 
as  displayed  in  its  constructive  interest  in  the 
larger  municipal  problems  of  Boston,  in  keep- 
ing watch  of  legislation,  reporting  on  public 
improvements,  offering  suggestions  regarding 
the  solution  of  important  problems,  and  aiding, 
with  the  prestige  of  the  chamber,  in  putting 
through  measures  which  appear  to  be  for  the 
public  good. 


Personal  Notes 


Major  George  B.  Pillsbury, 
Corps  of  Engineers,  U.  S.  A.,  has  been  as- 
signed to  duty  as  district  engineer  officer  at 
Los  Angeles,  Cal.  Major  Pillsbury  received 
his  professional  education  at  Massachusetts 
Institute  of  Technology  and  the  U.  S.  Military 
Academy,  being  commissioned  in  the  engineer 
corps  of  the  army  in  1900.  Since  that  year 
he  has  been  engaged  in  the  construction  of 
fortifications  in  this  country,  road  and  bridge 
construction  and  surveys  in  the  Philippine 
Islands,  and,  as  engineer  member  of  the  Alaska 
Road  Commission,  on  road  and  bridge  con- 
struction in  Alaska.  From  1908  to  1912  he 
served  as  associate  professor  of  mathematics 
at  the  U.  S,  Military  Academy.  Previous  to  his 
present  assigrnment  he  served  as  district  engi- 
neer officer  at  New  London,  Conn. 

T.  F  I  L  s  K  o  V,  formerly  engineer  main- 
tenance of  way  and  structures  of  the  Raritan 
River  Railroad,  has  been  appointed  acting 
superintendent,  succeeding  C.  M.  Himmel- 
berger,  resigned. 

Henry  E.  Elrod,  consulting  engineer, 
of  Dallas,  Tex.,  has  been  retained  to  investi- 
gate the  waterworks  and  electric  light  plants 
of  Sherman,  Tex.,  for  the  purpose  of  increas- 
ing their  capacities. 


Max  J.  Welch,  formerly  consulting  en- 
gineer, of  Los  Angeles,  Cal.,  has  joined  the 
force  of  the  Cerro  De  Pasco  Mining  Company 
in  New  York  City.  Mr.  Welch  has  been  lo- 
cated on  the  Pacific  Coast  for  the  past  ten 
years,  and  has  been  connected  with  the  de- 
signing departments  of  several  of  the  most 
extensive  new  plants  which  have  been  built  in 
recent  years  for  the  milling  and  smelting  of 
copper  ores. 

I.  A.  C  o  T  T  I  N  G  H  A  M,  formerly  assist- 
ant general  manager  and  engineer  main- 
tenance-of-way  of  the  Sunset-Central  Lines, 
has  been  appointed  special  engineer  in  charge 
of  valuation  work. 

ROY  D.  Tyler,  formerly  consulting  en- 
gineer, of  Caspar,  Wyo.,  has  been  appointed 
engineer  of  erection  and  equipment  for  Mont- 
gomery, Ward  &  Company.  Previous  to  en- 
gaging in  consulting  practice  Mr.  Tyler  was 
a  division  engineer  on  the  Lake  Shore  &  Mich- 
igan Southern  Railway. 

Harrison  Gunning,  formerly  en- 
gaged on  sewer  construction  at  Ravenna,  Ohio, 
has  been  appointed  to  a  position  on  the  sani- 
tary engineering  forces  of  the  Panama  Canal. 
Mr.  Gunning  was  graduated  from  Union 
College  in  1914,  and  was,  for  a  time,  with  the 
New   York   State   Department   of   Health. 

H.  F.  H  A  R  T  w  E  L  L,  formerly  resident  en- 
gineer for  the  Northern  Contracting  Company 
on  work  for  the  Georgia  Railway  &  Power 
Company  at  Mathis,  Ga.,  has  been  appointed 
resident  engineer  for  the  Grand  Canyon 
Power  Development  Company  at  Peach 
Springs,  Ariz. 

C.  E.-A.  W  I  N  S  L  0  W  has  resigned  as  di- 
rector of  the  New  York  State  Division  of  Pub- 
lic Health  Education,  to  accept  the  Anna  M. 
R.  Lauder  professorship  in  public  health  at 
Yale  University. 

Dr.  Matthias  Nicoll,  Jr.,  has 
been  appointed  director  of  the  New  York  State 
Division  of  Public  Health  Education,  succeed- 
ing C.  E.-A.  Winslow,  whose  resigrnation  is 
noted  elsewhere  in  these  columns. 

F.  E.  Weymouth  has  been  appointed 
engineer  of  construction  of  the  U.  S.  Reclama- 
tion Service,  succeeding  S.  B.  Williamson,  re- 
signed. Mr.  Weymouth  has  been  in  the  Recla- 
mation Service  since  its  organization  in  1902, 
and,  before  the  reorganization  last  year,  was 
supervising  engineer  of  the  central  district. 
He  has  many  achievements  in  the  service  to 
his  credit,  the  largest  of  which  is  the  con- 
struction of  the  Arrowrock  Dam  in  Idaho,  the 
highest  dam  in  the  world.  He  was  graduated 
from  the  University  of  Maine  in  1896,  and 
worked  from  then  until  1897  on  sewer  con- 
struction at  Maiden,  Mass.  In  the  latter  year 
he  joined  the  engineering  forces  of  the  Metro- 
politan Water  Board  of  Massachusetts,  re- 
maining in  that  service  until  1899,  when  he 
was  appointed  assistant  city  engineer  of  Win- 
nipeg, Man.  Later  in  the  year  he  resigned 
to  accept  a  position  with  the  Isthmian  Canal 
Commission  on  surveys  and  estimates  for  the 
proposed  canal  through  Nicaragua.  From 
1901  to  1902  he  was  with  the  Guayaquil  & 
Quito  Railway  of  Ecuador  as  resident  engineer 
on  nine  miles  of  railway  construction  in  the 
Andes  Mountains.  He  joined  the  U.  S.  Recla- 
mation Service  in  1902.  In  1903,  while  in 
charge  of  investigations  in  North  Dakota, 
he  discovered  the  reclamation  possibility  that 
later  materialized  into  the  Lower  Yellowstone 
project.  From  1904  to  1908,  as  project  engi- 
neer, he  had  charge  of  the  .construction  of  the 
canal  system  on  that  project,  and  the  start- 
ing of  work  on  the  Lower  Yellowstone  Dam. 
In  the  latter  year  he  was  appointed  assistant 
supervising  engineer  of  the  Idaho  division, 
and,  in  1910,  supervising  engineer  of  that  divi- 
sion, in  which  capacity  he  had  charge  of  the 
construction  of  the  dam  at  Jack.son  Lake,  the 
canal  and  drainage  systems  on  the  Minidoka 
project,  the  canal  system  on  the  Boise  project 
and  of  Arrowrock  Dam,  which  was  completed 
last  year. 

Thomas  F.  Williams,  formerly 
chief  mechanical  engineer  of  the  Aeromarine 


Plane  &  Motor  Co.,  of  Avondale,  N.  J.,  and  a 
specialist  in  carburization  of  fuels,  has  ac- 
cepted the  position  of  chief  consultant  of  the 
board  of  engineering  research,  mechanical  ap- 
plications, of  the  Powdered  Coal  Engineering 
&  Equipment  Company,  of  Chicago,  and  will 
direct  the  research  work  of  that  company  in 
the  carburization  of  comminuted  fuel,  and  the 
application  of  automatic  mechanical  regula- 
tion and  controls  thereof. 

Robert  S.  Weston  and  George 
A.  Sampson  have  formed  a  partnership, 
under  the  firm  name  of  Weston  &  Sampson, 
to  engage  in  engineering  practice,  at  14  Beacon 
Street,  Boston,  where  they  have  been  asso- 
ciated for  several  years.  The  firm  will  spe- 
cialize in  water  supply  and  purification,  sewer- 
a;;e  and  sewage  disposal,  and  the  disposal  of 
municipal  and  factory  wastes,  including  the 
making  of  investigations  and  reports,  the 
preparation  of  plans,  contracts  and  specifica- 
tions, the  supervision  of  construction,  the 
superintendence  of  the  operation  of  municipal 
and  private  purification  plants  and  the  valu- 
ation of  waterworks  and  water  power.  Wil- 
liam Wheeler  will  co-operate  with  the  firm, 
mainly  in  an  advisory  capacity. 

Thomas  A.  Hayden  has  been  trans- 
ferred from  the  field  division  of  the  U.  S. 
General  Land  Office  to  office  work  in  the  office 
of  the  surveyor  general  at  Phoenix,  Ariz.  Pre- 
vious to  his  connection  with  the  General  Land 
Office,  Mr.  Hayden  was  city  engineer  of  Santa 
Fe,  N.  M.,  in  which  city  he  had  conducted  a 
private  engineering  practice  for  ten  years. 

F.  L  A  V  I  S,  consulting  engineer,  of  New 
York  City,  has  become  associated  with  the 
American  International  Corporation  in  an  ad- 
visory capacity  in  regard  to  railway  and  gen- 
eral development  projects  in  Central  and 
South  America.  During  the  past  two  years 
Mr.  Lavis  has  been  an  earnest  advocate  of  the 
necessity  of  co-operation  on  proper  lines  of 
the  United  States  in  the  development  of  South 
and  Central  America,  and,  particularly,  of  the 
necessity  of  an  intelligent  interest  in,  and 
financial  aid  for  the  development  of  transpor- 
tation facilities  as  the  basis  of  all  other  devel- 
opment. He  was  educated  in  England,  but 
first  engaged  in  engineering  work  in  this 
country  in  1889  as  rodman  on  railroad  work 
in  the  vicinity  of  Boston.  In  1890  he  went  to 
Cuba  on  work  near  Santiago.  From  1892  to 
1894  he  was  with  the  Cartagena-Magdalena 
Railroad  in  Colombia,  and,  from  1895  to  1897, 
he  served  as  transitman  and  assistant  engi- 
neer for  the  New  York,  New  Haven  &  Hart- 
ford Railroad.  As  locating  and  resident  en- 
gineer for  the  Chihuahua  &  Pacific  Railroad, 
from  1898  to  1899,  he  located  about  seventy 
miles  of  railway  in  Mexico,  and  had  charge  of 
the  construction  of  about  thirty  miles.  Later 
he  engaged  in  mining  work  in  that  country 
and  Arizona.  After  about  two  years  of  serv- 
ice on  the  Boston  &  Maine  Railroad  and  the 
Exeter  &  Hampton  Street  Railway,  following 
that  work,  he  was  appointed  locating  engineer 
of  the  Choctaw,  Oklahoma  &  Gulf  Railroad, 
in  which  capacity  he  had  charge  of  prelim- 
inary and  location  surveys  in  Oklahoma  and 
the  Indian  Territory.  In  1903  he  returned 
to  the  New  York,  New  Haven  &  Hartford  as 
assistant  engineer.  He  left  that  service  later 
in  the  year  to  accept  a  similar  appointment 
with  the  New  York  Central.  Later  he  was 
with  Westinghouse  Church  Kerr  &  Company 
on  the  Pennsylvania  Terminal  work  in  New 
York  City,  and  with  the  New  York,  West- 
chester &  Boston  as  locating,  engineer.  In 
1905  he  was  appointed  resident  engineer  in 
charge  of  the  construction  of  the  Bergen  Hills 
tunnels  in  New  Jersey  for  the  Pennsylvania 
Railroad  Company.  Following  this  work  he 
became  a  member  of  the  engineering  firm  of 
Guerber,  Lavis  &  Company,  and,  in  1910,  gen- 
eral manager  for  the  Dominion  Construction 
Company,  retaining  his  connection,  however, 
with  the  first  mentioned  firm.  In  1912,  in 
addition  to  his  consulting  practice  in  New 
York  City,  he  assumed  the  office  of  chief  en 
gineer  of  the  Argentine   Railway. 
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Luther  Wagoner,  consulting  engi- 
neer, of  San  Francisco,  has  been  appointed 
chief  engineer  of  the  Havana  sewerage  and 
paving  contract  by  President  Menocal  of 
Cuba.  Mr.  Wagoner  has  been  engaged  in  en- 
gineering since  1866,  when  he  served  for  a 
short  period  as  deputy  county  engineer  of 
Johnson  County,  Missouri.  In  1866  he  en- 
tered the  service  of  the  Union  Pacific  Railway, 
in  which  he  remained  five  years,  leaving  it  to 
become  engineer  in  the  land  department  of  the 
Texas  Pacific.  From  1874  to  1877  he  was  in 
Brazil  on  bridge  construction,  geodetic  work 
and  mine  development,  and,  in  1879,  he  en- 
gaged in  water  supply  work  in  Kansas.  In 
1884  he  had  charge  of  the  construction  of  a 
section  of  the  San  Francisco  sea  wall.  After 
four  years  spent  in  a  general  mining  engi- 
neering practice,  from  1896  to  1900,  he  was 
given  charge  of  the  investigations  for  a  new 
water  supply  for  San  Francisco.  During  the 
period  intervening  since  then  he  made  the 
plans  for  the  reclamation  of  Colusa  Basin  in 
California,  and  also  for  dams,  canal  systems, 
reservoirs  and  other  irrigation  works  in  Cali- 
fornia, Arizona,  New  Mexico,  Washington  and 
British  Columbia,  and  was  consulting  engineer 
for  the  Modesto  and  Turlock  irrigation  dis- 
tricts. 

R.  D.  Goodrich  has  resigned  from  the 
office  of  city  engineer  of  Cheyenne,  Wyo.,  to 
become  manager  of  municipal  public  utilities 
under  the  Board  of  Public  Works  of  Ypsi- 
lanti,  Mich. 

A.  N.  Johnson,  formerly  chief  engineer 
of  the  Illinois  Highway  Commission  and  at 
present  on  the  staff  of  the  New  York  City 
Bureau  of  Municipal  Research,  will  become 
consulting  highway  engineer  of  the  Portland 
Cement  Association  with  headquarters  at  111 
West  Washington  Street,  Chicago,  on  or  about 
April  1. 

JamesAdams  has  been  appointed  as- 
sistant to  the  city  engineer  of  Binghamton, 
N.  Y. 

E.  W.  Edwards,  formerly  a  partner  in 
the  engineering  firm  of  Edwards  &  Chamber- 
lain, of  Eldora,  Iowa,  has  become  connected 
with  the  force  of  S.  B.  Gardner,  consulting 
and  drainage  engineer,  of  Benson,  Minn. 

Angus  S.  Hibbard,  consulting  engi- 
neer. Bell  Telephone  Building,  Chicago,  will 
hereafter  act  as  consulting  engineer  for  firms 
or  corporations  desiring  advice  in  matters  per- 
taining to  commercial  or  technical  business 
organizations  in  addition  to  his  present  work. 
Mr.  Hibbard  was  general  manager  for  the  Chi- 
cago Telephone  Company  for  eighteen  years 
and  was  for  eleven  years  connected  with  the 
American  Telephone  &  Telegraph  Company. 

C.  F.  S  C  H  u  L  Z  will  retire  from  the  office 
of  water  commissioner  of  Cleveland,  March  1, 
when  Thomas  Farrell,  city  utilities  director, 
will  assume  personal  charge  of  the  system. 
Charles  P.  Jaeger,  present  deputy  commis- 
sioner, will  remain  as  Mr.  Farrell's  chief 
assistant.  Mr.  Schulz  has  been  connected  with 
the  waterworks  department  for  34  years,  and 
was  chief  engineer  until  four  years  ago,  when 
he  became  commissioner. 

John  Boldt  and  Albert  S.  Low, 
until  recently  superintendents  for  the  Samuel 
Austin  &  Sons  Company,  have  formed  the 
Boldt-Low  Construction  Company,  contractors, 
with  offices  in  the  Swetland  Building,  Cleve- 
land. 

Edward  W.  Cunningham,  formerly 
assistant  building  commissioner  of  the  city  of 
Cleveland,  has  been  appointed  building  com- 
missioner of  that  city.  Mr.  Cunningham  was 
graduated  from  Ohio  State  University  in  1894, 
and  was,  for  a  time,  connected  with  the  Osborn 
Engineering  Company,  of  Cleveland.  He  was 
appointed  assistant  building  commissioner  4 
years  ago. 

E.  P.  Roberts,  formerly  consulting  engi- 
neer, of  Cleveland,  has  entered  business  as  a 
manufacturer's  agent  with  offices  in  the  Hippo- 
drome Building,  that  city. 
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William  S.  Twining,  formerly  con- 
sultmg  engineer  to  the  Department  of  City 
Iransit  of  Philadelphia  as  the  representative 
of  tord,  Bacon  &  Davis,  has  been  appointed 
director  of  that  department,  succeeding  A. 
Merritt  Taylor,  by  Mayor  Smith.  Since  1910, 
when  he  resigned  as  chief  engineer  of  the  Phil- 
adelphia Rapid  Transit  Company,  Mr.  Twining 
has  been  with  Ford,  Bacon  &  Davis,  consulting 
engineers,  of  New  York  City;  for  the  last 
i- k  years  as  consulting  engineer  to  the  de- 
partment he  has  been  appointed  to  direct.  He 
was  chief  engineer  of  the  Philadelphia  Rapid 
Transit  Company  and  of  its  predecessor,  the 
Union  Traction  Company  of  Philadelphia, 
from  the  time  of  the  organization  of  the  latter 
company,  in  1895;  until  1910.  Under  his  direc- 
tion and  supervision. the  Market  Street  subway 
and  the  elevated  railway  in  Philadelphia  was 
built.  He  was  graduated  from  Allegheny  Col- 
lege in  1887,  and  served  3  years  there  as 
instructor,  then  entered  the  employ  of  the 
Thomson-Houston  Company,  Boston,  Mass.,  for 
which  he  had  charge  of  electric  railway  con- 
struction in  Indianapolis  and  Toledo.  In  the 
latter  part  of  1891  he  assisted  in  equipping 
the  Harlem  Bridge,  Morrisania  &  Fordham 
Railway,  now  a  part  of  the  Union  Railway, 
New  York  City,  with  electricity,  and,  in  the  fol- 
lowing year  was  one  of  the  engineers  in  charge 
of  the  electrical  equipment  of  the  Atlantic 
Avenue  Railway,  now  a  part  of  the  Brooklyn 
Rapid  Transit  System.  In  1893  he  was  ap- 
pointed assistant  to  the  chief  engineer  of  the 
People's  Traction  Company,  Philadelphia. 

Earl  Meckley,  assistant  city  engi- 
neer of  AUentown,  Pa.,  has  resigned  to  enter 
the  automobile  business  at  Hanover,  Pa.  Mr. 
Meckley  is  a  graduate  of  Pennsylvania  State 
College,  and  has  been  in  the  service  of  the 
city  of  AUentown  for  the  past  four  years. 

De  Witt  V.  Moore  has  resigned  from 
the  office  of  district  engineer,  central  district, 
Division  of  Valuation,  Interstate  Commerce 
Commission,  to  engage  in  consulting  practice 
with  offices  at  the  Lytton  Building,  Chicago. 
He  will  specialize  in  valuation  work,  and  cost 
analysis  will  be  given  particular  attention.  Mr. 
Moore's  experience  covers  10  years  in  railroad 
engineering,  10  years  in  railroad  and  structural 
construction  as  engineer  and  contractor,  and  a 
connection  with  the  Division  of  Valuation,  in 
the  position  mentioned,  since  its  organization 
in  1913. 

Edmund  F.  Saxton,  recently  assistant 
director  of  the  Department  of  Wharves,  Docks 
&  Ferries  of  Philadelphia,  and  formerly  chief 
engineer  of  The  United  Railways  of  Yucatan, 
including  the  port  of  Progreso,  and,  for  over 
fifteen  years  in  charge  of  testing  laboratories, 
railroad  location  and  betterment,  reports,  re- 
inforced-concrete  and  bridge  construction, 
docks,  piers  and  harbor  work,  has  opened  of- 
fices to  engage  in  a  general  consulting  engi- 
neering practice  at  the  Pennsylvania  Building, 
Philadelphia.  Special  attention  will  be  given 
to  municipal  problems,  valuations,  railways, 
ocean  and  river  piers  and  wharves,  design, 
testing  and  supervision,  and  the  construction 
of  general  works. 

Rudolph  P.  Miller  was  reappointed 
on  Feb.  1  by  the  new  Board  of  Aldermen  of 
New  York  City,  as  expert  to  assist  the  com- 
mittee on  buildings  in  completing  the  revision 
of  the  building  code.  In  the  last  two  years  the 
committee  has,  under  Mr.  Miller's  guidance, 
revised  practically  the  entire  code  with  the 
exception  of  the  sections  relating  to  theaters, 
now  to  be  taken  up  by  the  committee.  Mr. 
Miller,  before  his  appointment  as  superin- 
tendent of  buildings  of  New  York  City  in 
January,  1910,  had  a  large  consulting  practice 
in  New  York  City,  most  of  it  with  architects 
and  builders.  From  1895  to  1906  he  was  con- 
nected with  the  building  department  in  various 
capacities,  and,  in  1907,  was  made  a  member 
of  the  first  committee  on  the  revision  of  the 
code.  Mr.  Miller  was  graduated  from  Colum- 
bia University  in  1888  with  the  degree  of 
civil  engineer. 


Dr.  Gilbert  J.  Fowleb,  recently  pro- 
fessor of  chemistry  in  the  Manchester  Uni- 
versity of  England,  and  the  discoverer  of  the 
activated  sludge  process  of  treating  sewage, 
sailed  Jan.  22  for  India  to  assume  the  profes- 
sorship of  applied  chemistry  at  the  Indian 
Institute  of  Science  at  Bangalore,  Mysore, 
India.  In  a  letter  to  T.  Chalkley  Hatton,  chief 
engineer,  Milwaukee  Sewerage  Commission,  he 
states  that  his  research  work  in  connection 
with  activated  sludge  and  other  sanitary  ques- 
tions will  be  carried  on  at  his  laboratory  in 
Manchester  under  the  direction  of  Mrs.  E.  M. 
Mumford,  M.Sc,  research  fellow  of  the  Board 
of  Agriculture,  who  is  working  in  conjunction 
with  Mr.  Ardern. 

William  B.  Be  nnet,  consulting  engi- 
neer, of  Niagara  Falls,  N.  Y.,  has  accepted 
appointment  to  the  office  of  city  engineer  of 
that  city.  He  will  continue  his  consulting 
practice  in  addition  to  his  new  duties. 

Jay  a.  Craven,  sanitary  engineer  for 
the  U.  S.  Public  Health  Service,  Cincinnati, 
has  been  made  assistant  manager  of  the  Terre 
Haute  (Ind.)  Water  Company.  Following  his 
graduation  from  Purdue  University  he  was 
for  one  year  assistant  to  C.  A.  Jennings  at 
the  Bubbly  Creek  filter  plant,  Chicago,  one 
year  as  chemist  with  the  Omaha  Water  Com- 
pany, three  years  as  sanitary  engineer  for  the 
Indiana  State  Board  of  Health,  and  one  year 
with  Morris  Knowles,  consulting  engineer, 
Pittsburgh.  At  the  directors'  meeting  when 
Mr.  Craven's  position  was  created,  Dow  R. 
Gwinn  was  re-elected  president  and  general 
manager,  J.  L.  Crawford,  vice-president,  J.  I. 
Mandeville,  secretary,  and  M.  H.  McLeen, 
treasurer. 

R.  W.  Sharp,  superintendent  of  water- 
works. Rock  Island,  III.,  has  resigned  to  accept 
a  position  with  the  Illinois  Oil  Company. 

Capt.  J.  McLean  Jasper,  formerly 
assistant  engineer  with  Alvord  &  Burdick, 
Chicago,  and  at  present  with  the  British  ex- 
peditionary force  in  the  172nd  Brigade  Royal 
Field  Artillery,  "somewhere  in  France,"  sends 
engineering  friends  in  Chicago  the  regulation 
war  postcard  on  which  is  checked  off  the 
phrases,  "I  am  well,"  "Letter  follows  at  the 
first  opportunity,"  and  "Your  last  letter  re- 
ceived." He  has  been  in  the  trenches  since 
early  in  December. 

Prof.  William  Hubert  Burr  has 
reached  the  age  of  retirement,  after  22  years 
of  continuous  service  as  professor  of  civil 
engineering  at  Columbia  University.  The 
Board  of  Trustees  announced  on  Feb.  7  that 
his  active  work  at  the  university  will  cease 
at  the  end  of  the  present  academic  year.  Pro- 
fessor Burr  is  a  graduate  of  the  class  of  1872, 
Rensselaer  Polytechnic  Institute.  After  a  few 
years  in  practice  he  became  instructor  at 
Rensselaer  in  1875,  and  the  next  year  was  made 
head  of  the  department  of  applied  mechanics. 
In  1884  he  became  assistant  to  the  chief  engi- 
neer of  the  Phoenix  Bridge  Company,  and 
later  was  general  manager  of  that  company. 
In  1892  he  was  made  professor  of  engineering 
at  Harvard  University,  and,  in  1894,  he  ac- 
cepted his  present  position  at  Columbia  Uni- 
versity, where  he  has  had  charge  of  the  civil 
engineering  department.  Professor  Burr's 
work  as  an  author  of  text  books  and  technical 
papers  is  well  known.  He  has  been  a  member 
of  various  commissions,  including  the  commis- 
sion on  additional  water  supply  for  New  York 
City,  of  which  he  was  made  chairman  in  1903, 
and  of  both  Isthmian  Canal  Commissions.  He 
was  a  member  of  the  board  of  advisory  engi- 
neers for  the  New  York  State  Barge  Canal 
construction,  and  was  appointed  by  President 
Cleveland  on  the  board  of  engineers  to  investi- 
gate the  feasibility  of  bridging  the  North 
River.  He  has  acted  in  a  consulting  capacity  on 
many  large  projects  and  bridges,  and  as  con- 
sulting engineer  to  various  New  York  City 
departments.  He  was  engaged  by  the  City  of 
New  York  to  investigate  and  report  on  the 
strengfth  of  the  Queensborough  bridge. 
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Group  of  Consultants  on  Industrial 
EflSciency  Organized 

A  number  of  engineers  and  specialists  in 
sales  and  advertising  methods  have  become 
associated  under  the  title  of  "The  Con- 
sultants," with  the  McCall  &  Clarke  Com- 
pany, of  101  Park  Avenue,  New  York,  as  man- 
agrers.  Each  of  the  consultants  is  a  specialist 
of  standing  in  his  particular  line  and  is  pre- 
pared alone  or  in  consultation  with  his 
associates  to  prosecute  investigations  for  the 
increase  of  the  efficiency  of  manufacturing  and 
selling  organizations. 

The  gentlemen  associated  in  the  group,  and 
their  specialties  are  as  follows:  E.  D.  Ander- 
son, automatic  machinery;  W.  H.  Chappell, 
production  contractor;  Francis  W.  Collins,  in- 
dustrial and  financial  investigations;  John  F. 
Daniell,  retail  and  department  store  econom- 
ics; Albert  A.  Dowd,  machine  shop  practice; 
C.  E.  Knoeppel  &  Company,  organization  and 
management;  E.  St.  Elmo  Lewis,  sales  and 
advertising,  market  investigations;  F.  M. 
Williams,  industrial  chemistry.  The  McCall 
&  Clarke  Company  will  take  care  of  the  in- 
stallation of  cost  systems  and  will  make  finan- 
cial audits. 

A  fifty-two  page  5  x  8-in.  pamphlet,  giving 
the  experiences  of  these  gentlemen  and  also 
containing  three  chapters  from  Mr.  Knoeppel's 
book  on  "Practical  Application  of  Efficiency 
Methods,"  has  been  prepared  for  distribution. 


Lumbermen   Pushing   Publicity 

That  lumber  is  second  only  to  steel  in  mag- 
nitude of  production  and  must  have  publicity 
worthy  of  it,  was  the  point  made  in  a  recent 
address  of  E.  A.  Sterling,  of  Chicago,  manager 
of  the  trade  extension  department.  National 
Lumber  Manufacturers  Association,  before 
Michigan  lumber  dealers.  Mr.  Sterling  briefly 
outlined  the  trade  extension  idea  and  traced 
its  rapid  development  from  a  mass  meeting 
of  lumbermen  in  Chicago  about  a  year  ago. 
The  spirit  of  lumber  trade  promotion  is  now 
widespread  and  is  being  taken  up  by  manu- 
facturers' and  dealers'  associations,  city  g^roups 
of  lumbermen  and  individuals  everywhere. 
Probably  not  less  than  $1,000,000  will  be  spent 
by  the  lumbermen  this  year  in  advertising 
and  promoting  their  product. 

"Manufacturers  of  building  materials  which 
take  the  place  of  lumber  have  set  the  pace," 
said  Mr.  Sterling,  "and  the  lumbermen  must 
adopt  similar  selling  methods  or  lose  their 
market.  We  have  only  admiration  for  the 
progressive  action  of  our  competitors,  yet, 
simply  because  the  lumber  industry  is  so  big 
as  to  have  lacked  cohesion,  is  no  reason  why 
it  should  not  now  fight  for  its  legitimate  mar- 
ket." According  to  Mr.  Sterling,  "The  lum- 
bermen are  now  in  the  field,  not  in  a  spirit 
of  crying  down  any  other  material,  since  all 
have  their  places,  but  to  promote  the  use  of 
lumber  where  lumber  is  best,  and  to  secure 
safer  and  better  wood  construction  in  dwell- 
ings, commercial  buildings  and  on  the  farms. 


New  Furnace  for  Heating  Drill 
Steels  Has  Many  Advantages 

The  new  type  of  oil  burning  furnace  il- 
lustrated herewith,  used  extensively  for  heat- 
ing drill  steel,  is  now  made  with  a  preheat- 
ing chamber  which  greatly  increases  the 
capacity  of  the  furnace.  This  preheater  is 
a  section  Which  fits  between  the  body  and 
cover  of  the  furnace  of  the  former  design. 
It  is,  therefore,  a  simple  matter  to  attach 
this  section  to  an  old  furnace  by  changing  a 
few  bolts.  Referring  to  the  illustration,  it 
will  be  seen  that  the  lower  chamber  is  used 
for  the  final  heating  and  the  upper  one  for 
preheating.  It  is  claimed  that  by  the  addi- 
tion of  the  preheating  feature,  the  space  for 
heating  is  doubled,  the  heating  capacity  of 
the  furnace  is  increased  about  50  per  cent 
and  the  efficiency  of  the  furnace  is  increased 
correspondingly. 


The  type  of  burner  now  furnished  with 
this  furnace  is  suitable  for  either  high  or 
low  pressure  air.  It  has  merely  to  be 
throttled  for  high  pressures.  When  this  is 
done  it  is  said  to  be  as  efficient  as  burners 
designed  especially  for  high  pressures,  while 
eliminating  the  noise  common  to  such  burn- 
ers. The  furnace  burns  petroleum  or  any  of 
its  oils,  such  as  gasoline,  kerosene,  distil- 
late, etc.  Many  advantages  are  claimed  for 
oil  heating.  The  steel  cannot  be  injured  by 
absorbing  injurious  elements  such  as  sulphur, 
phosphorous  and  other  impurities  from  the 
fuel,  nor  from  unequal  heating,  as  it  is 
heated  in  a  flame  which  imparts  a  uniform 
temperature.  It  is  in  full  view  of  the  oper- 
ator at  all  times. 

The  floor  space  occupied  by  this  new  No. 
3  Leyner  furnace  is  3  by  4  ft.  No  founda- 
tion is  required,  installation  being  complete 
when  the  air  and  oil  supply  pipes  are  con- 
nected.     The   absence    of    smoke,    soot,    dust. 


OIL  FURNACE  PREHEATS  DRILL   STEELS 

ashes  and  cinders  is  a  convenience  which  is 
particularly  appreciated  in  underground  in- 
stallations and  in  plants  used  in  buildings. 
The  manufacturers  are  the  Ingersoll-Rand 
Company,  of  New  York  City. 


Business  Notes 

The  Trussed  Concrete  Steel  Company  con- 
vention was  held  at  the  main  plant  at  Youngs- 
town,  Ohio,  Jan.  25-29. 

The  American  Manganese  Steel  Company,  of 
Chicago,  111.,  has  established  a  branch  office  in 
the  Oliver  Building,  Pittsburgh. 

The  Waterworks  Manufacturers'  Association 
executive  meeting  that  was  scheduled  for  Feb. 
8  was  postponed  and  will  be  held  at  the  Ma- 
chinery Club,  New  York  City,  Feb.  16. 

The  Alliance  Well  Company,  Turks  Head 
Building,  Providence,  R.  I.,  has  succeeded  to 
the  business  of  the  Roy  S.  Barker  Company, 
well  drillers,  of  that  city.  Roy  S.  Barker  is 
president  of  the  new  company. 

Walter  B.  Snow  and  StaJf,  advertising  agents 
and  publicity  engineers,  of  Boston,  have  re- 
cently added  to  their  organization  Mr.  Charles 
W.  Burrage,  formerly  of  the  instructing  staff 
of  the  Massachusetts  Institute  of  Technology. 

The  Original  Gas  Engine  Company,  manu- 
facturer of  gasoline  engines  and  contractors' 
equipment,  of  Lansing,  Mich.,  will  be  known 
hereafter  as  the  Ideal  Engine  Company.  The 
change  in  name  was  decided  upon  at  the 
annual  meeting  of  the  stockholders  of  the  com- 
pany. 

Albert  H.  Scherzer,  vice-president  of  the 
Scherzer  Rolling  Lift  Bridge  Company,  died  in 


Chicago,  Jan.  28,  at  the  age  of  51  years.  He 
was  a  graduate  of  the  Technical  School  of 
Zurich,  Switzerland,  and  of  the  Union  College 
of  Law,  Chicago.  He  practised  law  until  the 
death  of  his  brother  William,  the  inventor  of 
the  Scherzer  rolling  lift  bridge. 

W.  L.  Macatee  &  Sons,  cement  dealers,  of 
Houston,  Tex.,  were  visited  some  time  ago  by 
a  man  who  represented  himself  as  being  con- 
nected with  a  concern  engaged  on  contracts  for 
plain  and  decorative  plastering,  who  stated  he 
was  contemplating  figuring  on  some  work  in 
that  city,  and  was  desirous  of  obtaining  prices. 
This  done,  he  left  the  office,  but  later  in  the  day 
returned  and  the  firm  cashed  a  check  for  him. 
The  check  was  not  honored  by  the  bank  upon 
which  it  was  drawn,  and  inquiry  in  the  cities 
at  which  the  stranger's  employers  were  said 
to  have  offices  failed  to  locate  any  such  con- 
cern. 

The  Veteran  Employees'  Association  of  the 
Westinghouse  Electric  &  Manufacturing  Com- 
pany, at  its  annual  banquet,  held  Jan.  29  in 
the  Fort  Pitt  Hotel,  Pittsburgh,  Pa.,  presented 
to  the  company  a  bronze  memorial  tablet  of 
the  late  George  Westinghouse,  founder  of  the 
numerous  industries  bearing  his  name.  About 
450  veterans  were  present.  The  memorial  tab- 
let is  4  by  3  ft.,  made  of  solid  cast  bronze,  and 
weighs  about  300  lb.  It  shows  a  bas-relief 
likeness  of  Mr.  Westinghouse  taken  from  one 
of  his  best  photographic  poses,  seated  in  an 
armchair,  and  bears  the  inscription  "GEORGE 
WESTINGHOUSE,  Master  Workman,  In- 
ventor, Founder,  Organizer,  1846-1914."  It 
will  be  placed  in  the  reception  room  of  the 
East  Pittsburgh  works  of  the  electric  company. 
The  presentation  was  made  on  behalf  of  the 
veterans  by  Charles  F.  Scott,  consulting  engi- 
neer, and  professor  of  electrical  engineering  at 
Sheffield  Scientific  School,  Yale  University,  and 
was  accepted  on  behalf  of  the  company  by 
Guy  E.  Tripp. 


Trade  Publications 

The  following  companies  have  recently  is- 
sued trade  literature: 

E.  J.  Whalen,  Syracuse,  N.  Y.,  catalog,  20 
pages,  forms  for  concrete  highway  culverts. 

Homestead  Valve  Manufacturing  Company, 

Pittsburgh,  catalog,  40  pages,  straightway, 
three  and  four  way,  and  angle  valves  from  % 
to  6  in.  in  size. 

New  Way  Motor  Company,  Lansing,  Mich., 
catalog  D-16,  40  pages.  New  Way  horizontal, 
portable  and  pumping  engines,  single  and 
double  opposite  cylinders,  and  special  attach- 
ments transmission,  gas  generation,  etc. 

Barber  Asphalt  Paving  Company,  Phila- 
delphia. Booklet,  6x8%  in.,  20  pages,  illus- 
trated. "The  Asphalt  Primer  and  Colloidal 
Catechism"  represents,  as  the  manufacturer 
says,  an  attempt  to  put  a  different  chemical 
proposition  into  a  form  that  will  appeal  to  and 
be  understood  by  the  layman.  The  treatment 
is  in  the  form  of  questions  and  answers  on  the 
history  of  road  construction  and  on  definitions 
relative  to  asphalt  and  its  chemical  nature. 
There  is  information  in  it  that  will  interest 
everyone,  because  it  is  human.  It  includes 
accounts  of  the  works  of  Egyptian  and  Roman 
road  builders  of  past  ages  and  theoretical  ex- 
planations of  stratum  formation  of  asphalt. 

Bausch  &  Lomb  Optical  Company,  Rochester, 
N.  Y.  "Metro  Manual,"  a  handbook  for  en- 
gineers, 199  pages  and  appendix.  This  is 
a  veritable  treatise  on  surveying  instruments 
and  their  use,  including  descriptions  of  instru- 
ments, adjustments,  surveying  methods,  tables, 
formulas — far  more  useful  information  than 
fan  be  even  mentioned  in  the  small  space  avail- 
able here.  The  fact  that  detail  information 
regarding  the  company's  individual  products 
is  scattered  through  the  pages  does  not  detract 
from  the  merits  of  the  book,  especially  as  gen- 
erous space  has  been  given  to  instruments  and 
devices  with  which  the  company  seemingly  has 
nothing  to  do. 
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Commissions  and  Maximum  Rates 

LAST  SUMMER,  in  the  issue  of  Aug.  7, 
page  154,  this  journal  had  occasion  to 
comment  on  the  decision  of  the  New  York 
Public  Service  Commission,  Second  Dis- 
trict, in  the  Ulster  &  Delaware  case.  Al- 
though the  carefully  prepared  report  of 
W.  J.  Wilgus,  consulting  engineer,  had  con- 
vinced the  commissioners  that  the  existing 
passenger  rates  of  this  railroad  were  un- 
remunerative,  they  ruled  by  a  vote  of  three 
to  two  that  the  statutes  did  not  empower 
them  to  raise  the  rates,  the  existing  rates 
being  the  maxima  fixed  by  the  railroad  law. 
The  Engineering  Record  predicted  that  if 
the  case  was  carried  to  the  Court  of  Appeals 
the  authority  of  the  commission  to  set  aside 
the  maxima  of  the  statutes  would  be  up- 
held. And  the  prediction  has  just  been 
made  good  by  a.  finding  of  the  Appellate 
Division  of  the  state  Supreme  Court. 
Without  going  into  the  details,  the  ruling 
decision  states  in  substance  that  the  amend- 
ments of  1911,  subsequent  to  the  passage 
of  the  public-service  and  railroad  laws, 
would  be  meaningless  if  the  commission's 
interpretation  were  correct,  and  that  the 
legislative  maxima  were  intended  to  pre- 
vail only  in  the  absence  of  action  by  the 
commission.  The  decision  is  an  encourag- 
ing indication  that  a  single  official  body 
may,  after  all,  handle  the  whole  rate  ques- 
tion, and  regulate  rates  either  upward  or 
downward  as  justice  demands. 

The  Ultimate  Court 

IT  is  significant  that  in  the  great  labor 
controversies  which  seem  imminent — 
those  on  Western  railroad  systems  and  in 
the  anthracite  mining  field — both  sides  to 
the  controversies  are  making  their  efforts  to 
get  their  case  before  the  ultimate  court — 
the  public  at  large.  The  time  was  when  the 
weaker  party  to  such  a  controversy  sulked 
in  the  background  and  contented  himself 
with  declaring  that  the  other  fellow  was 
unreasonable  and  unjust.  Now  both  sides 
are  in  the  open,  though,  as  is  to  be  expected, 
each  dresses  up  his  argument  in  his  own 
defense  with  all  the  ingenuity  possible.  If 
the  public  will  read  both  sides  with  dis- 
crimination serious  conflict  in  these  fields 
may  be  avoided,  for  the  mere  fact  that  most 
employers  and  employees  are  endeavoring 
to  get  their  views  before  the  public  is  an 
admission  that  they  do  not  expect  to  run 
counter  to  what  the  public  will  ultimately 
decide  is  the  correct  view  of  the  matter. 
The  anthracite  mine  operators  have  started 
this  publicity  campaign  by  using  full-page 
advertisements  in  the  newspapers,  while  the 
miners  have  distributed  to  the  press  a  250- 
page  book  giving  their  side  of  the  case.  In 
the  West  the  newspapers  have  been  plenti- 
fully supplied  with  the  arguments  of  both 


the  railroads  and  the  engine  and  train  men. 
If  the  controversy  is  thus  fought  out  in  the 
press,  the  more  serious  conflict — an  actual 
stoppage  of  work,  with  all  of  the  suflfering 
and  loss  entailed — may  be  avoided.  It  is 
earnestly  to  be  hoped  that  such  will  be  the 
case.  It  is  fairly  easy  to  predict  that,  at 
the  least,  since  both  parties  are  endeavor 
ing  to  argue  with  the  public,  that  they  will 
not  be  able  to  resist  the  demand  which  is 
sure  to  come  from  the  public  for  arbitration. 

Grasping  the  Fundamentals  Correctly 

NO  progress  can  be  made  in  the  con- 
sideration of  any  question  if  the  very 
fundamentals  are  misunderstood.  Such 
seems  to  be  the  case  in  connection  with  the 
demands  which  the  Western  engine  men 
and  train  men  are  making  on  the  railroads. 
The  controversy  is  briefly  alluded  to  in  the 
preceding  note.  The  public  generally,  and 
the  newspapers  also,  believe  that  the  rail- 
road employees  are  demanding  an  eight- 
hour  working  day.  This  is  not  the  case. 
What  they  are  demanding  is  an  eight-hour 
day  basis  of  payment.  In  a  word,  they  ask 
for  the  same  pay  for  eight  hours  as  is  now 
given  them  for  ten  hours,  an  increase  of 
25  per  cent  without  increasing  the  amount 
of  work  delivered  therefor.  The  demands 
do  not  require  the  reduction  of  the  working 
time  of  the  employees.  Manifestly  this  is 
not  necessarily  the  deciding  point  in  that 
controversy,  but  immediately  it  puts  the 
question  squarely  before  the  public  whether 
or  not  the  employees  are  entitled  to  a  25 
per  cent  increase.  Various  angles  need  con- 
sideration and  will  not  be  taken  up  here. 
One  thought,  however,  will  come  at  once  to 
the  mind  of  every  engineer  who  has  fol- 
lowed rate  regulation  in  recent  years: 
Even  if  these  demands,  on  the  sole  ground 
of  economic  consideration  involving  the 
employees  alone,  ought  to  be  granted  could 
the  railroads  in  their  present  condition, 
without  additional  revenues  from  passenger 
and  freight  service,  stand  the  increased 
strain? 

Intensive  Street  Cleaning 

DROP  pieces  of  paper  on  the  street  in 
the  shopping  district  in  Chicago  and 
they  will  be  picked  up,  on  the  average,  in- 
side of  2.7  min.;  every  piece  will  be  re- 
moved within  15  min.  This  is  the  yard- 
stick in  the  new  standard  of  street  clean- 
liness, discussed  on  page  252.  The  sweeper 
cleans  up  his  "block"  or  "patrol"  during 
the  first  hour  of  the  morning  and  thereafter 
transfers  his  daily  burden  from  his  arms 
to  his  legs,  for  he  must  walk  rapidly  from 
one  end  to  the  other,  ever  alert  to  make  his 
pickuns  as  fast  as  they  fall.  He  must  keep 
abreast  of  his  work.  Few  shop-keepers  in 
Chicago   realize   the  high   standard   which 


has  been  set — one  that  requires  the  cleaner 
to  pass  their  doors  from  sixty  to  ninety 
times  every  day.  These  remarks  refer  to 
the  large  refuse.  The  fine  residual  dust 
problem  is  not  so  easy  to  handle,  particu- 
larly on  cold  days  in  winter  when  sprinkling 
is  impracticable.  The  vacuum  cleaner  im- 
mediately comes  to  mind,  but  it  will  be 
necessary  to  make  one  small  enough  to 
dodge  in  and  around  traffic  and  over  the 
sidewalks.  Such  a  machine,  operated  by 
one  man,  would  find  instant  consideration. 
Another  possible  solution  is  to  sweep  over 
the  street  an  oiled  sawdust  or  some  material 
carrying  an  antiseptic  chemical  which 
would  immediately  fix  the  dust  by  contact. 
Both  schemes  appear  to  be  too  expensive, 
but  experimental  work  with  them  may  lead 
to  a  solution.  Certain  it  is  that  the  Citi- 
zens' Street  Cleaning  Bureau,  now  that  its 
standards  have  been  raised  so  high,  will 
not  hesitate  to  experiment  fully  and  to  put 
into  effect  any  plan  that  promises  to  abate 
this  dust  nuisance  on  the  few  cold  days  in 
the  year. 

Bone  Patent  Declared  Invalid 

ALTHOUGH    Judge    Anderson,    of    the 
United    States    District   Court   of   In- 
diana, in  his  decision  against  the  validity 
of  the  Bone  patent  for  reinforced  cantilever 
retaining  walls,    frankly   declared   that   he 
expected    the    plaintiff    to    appeal    on    the 
ground   that    "the   defeated    party   usually 
thinks  that  the  trial  court  knows  nothing 
about   it,   and  that   he  will  go  to  a  court 
that  does  understand  it,"  the  new  evidence 
presented  by  Professor  Hatt  showing  prior 
application  of  the  fundamental  idea  is  con- 
vincing.    It  is  surprising,  in  view  of  the 
arguments  of  Judge  Anderson,  which  are 
abstracted  on  page  243  of  this  issue,  that 
courts  have  previously  upheld  the  Bone  pat- 
ent.    While  engineers  have  assumed  that 
the  fundamental  principle  involved  in  plac- 
ing steel  rods  to  resist  tension  in  such  walls 
could  not  be  patentable,  the  fact  remains 
that  the  Bone  patent  for  a  steel  frame  rein- 
forcement in  cantilever  walls  was  actually 
issued  in  1902.     Innumerable  suits  by  Mr. 
Bone    for    alleged    infringement    have    re- 
sulted.    In  spite  of  the  fact  that  the  evi- 
dence of  prior  art  introduced  by  Professor 
Hatt  has,  of  course,  been  in  existence  all 
the   time,   previous  cases  were  decided   in 
favor  of  the  plaintiff,  apparently  ignoring 
these  facts  entirely.     Assuming  that  the 
essential   requirement   for  patentability   is 
the  proof  that  the  device  is  new  and  based 
upon  a  new  idea,  the  exi.stence  of  prior  de- 
signs or  prior  art  based   upon  the  same 
idea,  as  shown  in  the  new  evidence  intro- 
duced in  this  case,  certainly  raises  the  ques- 
tion whether  the  lawyer-controlled  system 
of  judging  the  validity  of  engineering  pat- 
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ents  is  not  inherently  weak,  to  say  nothing 
of  the  apparent  mistakes  in  the  United 
States  Patent  Office  itself  in  the  issuance 
of  patents,  due  to  a  lax  system  of  investiga- 
tion. Many  engineers  consider  any  new 
developments  in  engineering  design  which 
they  may  devise  to  be  the  rightful  posses- 
sion of  the  whole  engineering  profession. 
Take,  for  example,  the  New  Halifax  quay 
wall  design  described  in  last  week's  issue. 
This  is  undoubtedly  patentable,  yet  the  en- 
gineers have  made  no  effort  to  reserve  to 
their  own  private  profit  the  benefits  of  the 
new  idea. 


Engineers  Mobilize  in  Force  for 
First  Military  Lecture 

MORE  than  a  thousand  men  filling  the 
auditorium  of  the  Engineering  Soci- 
eties Building,  six  hundred  more  in  an  over- 
flow meeting  on  the  fifth  floor,  and  hundreds 
of  others  unable  to  gain  admission  to  either 
hall  because  of  Fire  Department  rules — this 
is  the  way  the  engineering  profession  of 
New  York  mobilized  to  greet  Captains 
Thomas  M.  Robins  and  Richard  T.  Coiner 
of  the  United  States  Army  Engineer  Corps 
at  the  opening  session  on  Monday  of  the 
military  lecture  course  for  New  York  en- 
gineers, organized  by  the  four  national 
engineering  societies.  If  any  concrete  evi- 
dence were  needed  to  prove  that  the  tech- 
nical man  realizes  his  responsibility  in 
National  Defense,  it  was  supplied  in  full 
measure  at  the  meeting  this  week.  From 
the  enthusiastic  response  one  inference 
seems  clear — the  War  Department  can 
count  upon  a  plentiful  supply  of  raw  mate- 
rial from  which,  to  recruit  its  engineer 
troops  if  an  enlargement  of  this  branch  of 
the  service  ever  becomes  necessary.  This 
is  worth  knowing,  for  the  progress  of  the 
war  in  Europe  has  demonstrated  that  en- 
gineers are  needed  as  they  were  never 
needed  before  to  insure  the  success  of  great 
offensive  and  defensive  movements.  The 
engineer's  art  is  the  backbone  of  war  as  it 
is  waged  to-day. 

Captain  Robins,  in  his  initial  address, 
which  is  reported  in  the  news  section  of  this 
issue,  attempted  to  give  nothing  more  than 
a  birdseye  view  of  the  organization  and 
duties  of  engineers  in  war,  and  to  explain 
in  a  general  way  what  engineers  in  civil 
life  will  be  called  upon  to  do  in  the  defense 
of  the  United  States,  but  he  left  in  the 
minds  of  his  engineer  audience  this  vital 
thought:  No  matter  how  proficient  the  en- 
gineer may  be  in  civil  practice,  he  is  of 
little  use  at  the  front  unless  he  is  thor- 
oughly grounded  in  the  duties  of  a  soldier. 
Engineer  troops  must  fight  and  defend 
themselves,  as  well  as  erect  and  demolish 
structures.  There  is  no  royal  road  to  mili- 
tary training.  It  means  hard  work — not  in 
a  library  armchair  with  a  printed  manual 
of  instructions,  but  out  in  the  open,  in  camp 
and  on  the  march.  Of  course,  reading  and 
study  are  necessary,  but  it  is  time  now  to 
dispel  any  illusions  which  may  lead  an  en- 
gineer to  think  that  he  can  step  from  his 
office  into  command  of  engineer  troops  at 
the  front  and  direct  them  successfully.  It 
can't  be  done. 


A  man  must  know  close  and  extended 
order  drill,  the  manual  of  arms,  the  use  of 
a  rifle,  and  have  inculcated  in  him  by  in- 
tensive training  the  fundamentals  of  mili- 
tary discipline  and  team-work  before  he  is 
fit  for  active  duty.  This  groundwork  in 
first  principles  can  be  obtained  only  through 
service  in  the  regular  Army,  the  National 
Guard  or  at  summer  camps,  such  as  the  one 
at  Plattsburg  last  year.  The  committee 
which  organized  the  lectures  realizes  this 
need  for  supplementing  the  oral  instruction 
by  a  tour  of  field  service,  and  it  is  safe  to 
assume  that  an  engineer  battalion  will  be 
formed  at  Plattsburg  next  summer.  Every 
engineer  who  intends  to  make  himself  of 
real  use,  in  a  military  sense,  should  plan  to 
attend  camp. 

All  of  the  engineer's  work  in  war,  how- 
ever, is  not  with  the  advance  troops.  What 
has  been  said  applies  particularly  to  opera- 
tions with  the  combatant  forces,  and  is 
directed  principally  to  the  men  not  too  old 
to  stand  vigorous  work  in  the  field.  There 
are,  in  addition,  the  important  services  on 
lines  of  communication  and  defense.  Here 
the  older  men  can  be  used  to  advantage — 
in  directing  railway  operation,  the  manu- 
facture of  munitions,  coast  defenses,  etc. 
Their  mature  judgment  will  be  invaluable 
to  the  War  Department  in  doing  the  kind 
of  work  needed  to  support  the  fighting 
troops  of  younger  men  at  the  front,  but 
their  military  training  need  not  be  so  com- 
prehensive as  that  of  the  man  who  will 
operate  in  the  fighting  zone. 

It  is  clear  from  Captain  Robins'  remarks 
that  there  is  a  place  for  almost  every  man 
with  technical  training — young  or  old. 
After  the  lectures  are  finished  on  March  27, 
the  next  step  is  to  carry  the  enthusiasm 
which  characterized  them  into  camp,  so 
that  the  theories  expounded  indoors  may 
be  put  into  practice  in  the  field. 


Safety  in  Dam  Design 

THE  recent  destructive  floods  in  southern 
California  have  taught  the  usual  les- 
sons. The  disastrous  failure  of  the  Lower 
Otay  dam,  described  fully  in  last  week's 
issue,  proved  again,  if  proof  were  needed, 
the  unwisdom  of  accumulating  in  a  struc- 
ture of  such  magnitude  and  importance  so 
many  elements  of  uncertainty.  The  ques- 
tion of  how  far  it  is  proper  to  go  in  pro- 
viding against  unprecedented  conditions  is 
one  of  such  complexity  that  anything  like 
complete  agreement  among  engineers  is 
hardly  to  be  expected.  Yet  this  question 
presses  for  some  kind  of  an  answer.  It  is 
plain  that  the  flood  hazards  to  be  guarded 
against  in  the  semi-arid  Southwest  have 
been  underestimated  heretofore,  and  there 
is  little  doubt  that  in  future  much  more 
generous  provision  will  be  made  for  secur- 
ing safety.  But  it  is  also  essential  that  the 
wisdom  of  solid  and  permanent  construction 
be  recognized  by  a  marked  avoidance  of 
cheap  or  questionable  design  or  construc- 
tion materials.  This  does  not  mean  a  stupid 
prodigality,  but  a  more  thoughtful  regard 
for  recent  developments  in  dam  design, 
as  well  as  a  wholesome  respect  for  the  un- 
expected. 


One  of  the  most  valuable  lessons  to  be 
learned  from  the  disasters  and  narrow  es- 
capes of  the  last  flood  period  in  California 
is  the  high  value  of  the  arch  as  an  element 
in  the  design  of  masonry  dams.  The  slender 
Upper  Otay  dam  was  overtopped  by  a  flood 
pouring  3  ft.  deep  over  its  crest.  Slender 
as  are  its  proportions,  and  extreme  as  were 
the  compressive  stresses  to  which  it  was 
subjected,  the  dam  was  wholly  uninjured. 
The  old  Bear  Valley  dam — a  thin,  arched 
structure  that  withstood  the  vicissitudes 
of  flood  and  ice  for  many  years  without  sign 
of  weakness — can  hardly  be  accused  of  rep- 
resenting conservative  design,  and  the 
Sweetwater  dam,  handicapped  by  a  central 
portion  acting  as  a  cantilever,  stood  with- 
out serious  damage  an  overpour  that  would 
certainly  have  carried  away  the  hollow  shell 
recently  added  to  its  height  had  the  struc- 
ture been  straight  instead  of  arched.  The 
flood  of  1895  proved  that  the  original  spill- 
way of  the  Sweetwater  dam  was  wholly  in- 
adequate— a  fact  recognized  in  subsequent 
improvements  by  the  provision  of  a  spillway 
having  an  estimated  capacity  of  5500  sec.- 
ft.  Yet  it  is  estimated  that  during  the 
peak  of  the  recent  flood  six  times  this 
amount  passed  through  the  spillway,  over 
the  crest  of  the  dam,  and  through  the  break 
in  the  earthem  embankment  at  the  north 
end  of  the  main  structure. 

It  may  be  said  that  if  safety  be  granted 
as  an  essential  in  the  design  and  construc- 
tion of  a  dam,  it  must  conform  to  one  of  two 
general  types.  The  first  is  of  such  design 
and  constructed  of  such  materials  as  to 
sustain  without  danger  a  heavy  overpour 
for  a  considerable  period  if  the  spillway 
capacity  is  exceeded.  This  is  certainly  the 
safest  general  type.  The  second,  which  may 
include  all  kinds  of  earth  embankments, 
hydraulic-fill,  and  rock-fill  dams — in  short, 
dams  constructed  of  any  material  subject 
to  serious  damage  from  overtopping — must 
have  a  spillway  capacity  in  excess  of  the 
full  peak  of  any  flood  that  the  most  liberal 
estimates  can  indicate  as  remotely  possible, 
and,  what  is  still  more  important,  the  pas- 
sage to  this  spillway  must  be  kept  abso- 
lutely unobstructed.  It  must  be  remem- 
bered that  the  peak  of  the  flood  may  come 
on  a  full  reservoir,  as  was  the  case  with  the 
recent  flood  when  it  reached  the  Sweetwater 
reservoir.  It  would  appear,  then,  that  if 
the  requirements  of  safety  are  to  be  met 
by  the  provision  of  this  extraordinarj'  spill- 
way capacity  as  a  vital  accessory  to  the 
second  general  type  of  dam,  the  first  and 
generally  preferable  type  in  many  cases 
may  actually  be  lower  in  first  cost. 

The  Lower  Otay  dam  was  a  hybrid  struc- 
ture. Work  was  started  with  the  intention 
of  building  a  concrete  dam,  and  after  a  ten- 
year  construction  period  without  adequate 
engineering  supervision  the  finished  prod- 
uct was  not  in  accord  with  the  rules  of  good 
practice.  Well-known  engineers  criticised 
the  manner  of  preparing  the  foundation,  the 
design  of  the  section,  and  the  material  used 
in  the  fill.  However,  the  dam  failed  when 
overtopped,  and  after  noting  other  features 
of  this  remarkable  structure  it  is  not  sur- 
prising to  find  that,  although  the  drainage 
area  comprised  100  sq.  miles  the  spillway 
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provided  was  only  38  ft.  wide  with  its  lip 
but  3  ft.  lower  than  the  concrete  core  of  the 
dam.  The  unfortunate  feature  is  that  the 
failure  of  such  a  structure  creates  in  the 
public  mind  distrust  of  safe  structures.  In 
addition  to  the  public  supervision  and  in- 
spection of  dam  construction  which  is 
usually  demanded  as  a  sequel  to  such  dis- 
asters, the  still  greater  need  is  for  sound 
engineering  practice  in  dam  design. 

What  Is  the  New  Evidence? 

IN  two  previous  editorial  discus.sions  of 
the  proposal  to  move  the  headquarters  of 
the  American  Society  of  Civil  Engineers  to 
the  Engineering  Societies  Building,  the  En- 
gineering Record  has  pointed  out  that  the 
resubmission  of  the  proposal  of  thirteen 
years  ago  is  in  itself  evidence  that  there 
are  new  factors  in  the  case,  that  the  condi- 
tions have  so  changed  that  the  plan  of  a 
unified  headquarters  deserves  full  consid- 
eration anew. 

What  is  the  new  evidence?  How  have 
the  conditions  changed?  What  are  the  new 
elements  that  were  not  present  thirteen 
years  ago? 

Brief  reference  to  the  earlier  discussion 
of  the  question,  when  the  proposal  to  join 
with  the  other  societies  was  defeated  by  a 
vote  of  two  to  one,  shows  that  the  argu- 
ments against  moving  were,  briefly,  as 
follows : 

1.  That  the  three  other  national  societies 
were  weak  financially  and  might  be  unable 
to  carry  their  share  of  the  financial  respon- 
sibility of  the  undertaking. 

2.  That  close  relations  with  societies  that 
had  lower  standards  than  the  civil  engineers 
would  result  in  lowering  the  society  in  the 
estimation  of  the  public  and  of  the  pro- 
fession. 

3.  That  a  "merger"  with  the  other  soci- 
eties was  intended. 

4.  That  the  American  Society  of  Civil 
Engineers  would  lose  its  identity  and 
dignity. 

5.  That  housing  in  a  building  adjacent  to 
the  Engineers'  Club,  a  social  organization, 
would  work  harm. 

There  is  no  reason  for  discussing  now 
whether  these  contentions  thirteen  years 
ago  were  true  as  to  fact  and  justifiable  as 
to  conjecture.  On  the  contrary,  for  the  sake 
of  agreement  at  the  inception  of  discussion, 
it  may  be  admitted  that  the  alleged  facts 
were  true  and  the  fears  reasonable.  The 
important  question  now  is:  Do  these  facts 
hold  to-day,  and  is  there  still  reason  to 
fear  the  undesirable  results  predicted  thir- 
teen years  ago? 

We  stand  to-day  in  a  far  better  position 
to  pass  judgment  on  the  proposal  than  did 
the  membership  thirteen  years  ago.  Then 
there  was  no  experience  as  to  the  joint 
operation  by  engineering  societies  of  a 
$1,500,000  investment;  then  there  had  been 
no  test  of  the  ability  of  the  other  societies 
to  shoulder  and  work  off  a  heavy  financial 
burden;  then  there  were  no  data  on  the 
effect  upon  the  societies  themselves  of  close 
co-operation  with  bodies  bearing  different 
standards,  and  no  way  to  judge  of  the  effect 
which  such  close  co-operation  might  have 


on  the  standing  of  the  individual  societies 
before  the  public  and  the  profession.  Now 
there  is  ten  years  of  experience.  What  do 
the  facts,  as  they  are  to-day,  and  the  ten 
years  of  experience  show? 

In  the  first  place,  each  of  the  three  other 
societies — of  mechanical,  electrical  and  min- 
ing engineers— will  soon  have  successfully 
worked  off  the  debt,  about  $240,000,  which 
it  assumed  when  the  new  building  was 
erected.  The  United  Engineering  Society, 
the  body  which  holds  and  operates  the  build- 
ing for  the  three  founder  societies,  is  out 
of  debt  and  has  a  reserve  fund  of  $70,000 
toward  amortization  and  for  repairs.  The 
fear,  therefore,  that  the  mechanical,  elec- 
trical and  mining  engineers  cannot  carry 
the  financial  responsibility  of  the  Engineer- 
ing Societies  Building  can  no  longer  be  en- 
tertained. It  is  true  that  these  societies 
are  not  as  strong  financially  as  is  the  Amer- 
ican Society  of  Civil  Engineers.  They  are, 
however,  on  a  sound  financial  basis,  and 
with  their  big  obligation — that  involving 
their  respective  shares  of  the  property  cost 
— practically  wiped  out,  the  grovrth  in 
financial  strength  will  be  rapid. 

The  second  objection  listed  above  refers 
to  the  lower  standards  of  the  other  so- 
cieties. To  learn  whether  that  objection  is 
still  valid  attention  is  directed  to  the  article 
on  page  245  of  this  issue,  which  shows  the 
requirements  for  admission  and  the  mem- 
bership curves  of  the  four  national  societies. 
It  is  evident  that  in  the  highest  grade  the 
requirements  of  the  mechanical  and  elec- 
trical engineers  are  now  on  a  par  with,  or 
higher  than,  those  of  the  civil  engineers. 
The  mechanical  engineers'  age  limit  is  two 
years  higher  than  that  of  the  civil  engi- 
neers; the  professional  requirements  are 
the  same.  The  electrical  engineers  likewise 
require  a  higher  age,  but  two  years  less  in 
responsible  charge  of  work.  The  mining 
engineers,  admittedly,  have  not  advanced 
their  standards  as  have  the  other  societies. 
The  objection  of  lower  standards,  then,  has 
been  removed  in  large  part — provided  that 
the  requirements  are  rigidly  adhered  to. 
Such,  in  fact,  is  the  case,  and  both  the  me- 
chanical and  electrical  engineers,  with  full 
appreciation  that  quality  and  not  quantity 
gives  a  society  its  rank,  are  most  jealous  of 
the  privilege  of  membership.  Those  un- 
qualified are  rigidly  disbarred. 

There  is  yet  the  possibility  to  be  consid- 
ered that  the  rank  accorded  all  the  societies 
will  be  that  of  the  lowest.  As  to  that,  it 
may  be  asked,  which  of  the  three  societies 
on  Thirty-ninth  Street  gives  the  flavor  to 
the  standing  of  all?  Each  member  of  the 
profession  will  answer  in  accordance  with 
his  experience,  but  the  Engineering  Record 
feels  certain  that  all  but  few  of  the  replies 
will  name  either  the  American  Society  of 
Mechanical  Engineers  or  the  American  In- 
stitute of  Electrical  Engineers — not  the 
society  with  the  lowest  standards. 

The  third  and  fourth  objections  can  be 
quickly  dismissed.  Ten  years  of  co-opera- 
tion under  one  roof  have  not  brought  the 
mecharical,  electrical  and  mining  engineers 
a  whit  nearer  "merger"  than  they  were  at 
the  start.     Each  is  jealous  of  its  record. 


Each  would  oppose  most  strenuously  the 
loss  of  its  identity. 

Contemplation  of  the  fifth  objection 
forces  one  to  exclaim:  What  a  change  in 
the  past  decade!  Then  fears  were  ex- 
pressed that  the  "socializing"  of  the  engi- 
neer would  lower  technical  standards,  that 
friendship  and  goodfellowship,  while  good 
in  their  way,  must  ruthlessly  be  separated 
from  organizations  where  intellect  must 
rule.  Now,  how  different  the  sentiment! 
Engineering  societies  are  emphasizing  the 
social  side  of  their  organizations,  appreci- 
ating that  anything  that  brings  their 
membership  closer  together  is  certain  to 
redound  to  the  advantage  of  the  society,  on 
its  technical  side,  and  of  the  profession  as 
a  whole.  Far  from  being  a  disadvantage, 
the  proximity  of  the  Engineers'  Club  has 
been  a  decided  benefit.  Committees  meet- 
ing in  the  Engineering  Societies'  Building 
have  been  able  to  adjourn  to  the  club  for 
luncheon  or  dinner  with  almost  no  break 
in  their  deliberations,  while  the  good  fel- 
lowship stimulated  by  the  appointments  of 
the  club  proves  a  welcome  respite  in  the 
stress  of  a  technical  convention. 

The  Engineering  Record  is  not  unmind- 
ful that  other  practices  of  at  least  one  of 
the  societies  in  the  union  building  have 
evoked  the  criticism  of  civil  engineers — 
practices  that  did  not  obtain  thirteen  years 
ago,  and  therefore  had  no  influence  on  the 
decision  then  reached.  Objection  has  been 
made,  for  example,  to  the  membership  so- 
licitation and  the  publication  of  advertise- 
ments in  its  journal  by  the  American  So- 
ciety of  Mechanical  Engineers.  The  mem- 
bership solicitation,  however,  has  been 
judiciously  handled;  it  has  been  directed 
only  at  well-qualified  engineers  and  has  not 
resulted  in  the  lowering  of  the  standards 
of  the  society.  Despite  its  high  plane, 
such  solicitation  will  always  earn  the  dis- 
favor of  those  who  believe  that  a  society 
should  not  seek  but  should  be  sought.  Pro- 
vided the  campaign  for  new  members  is 
properly  conducted,  the  Engineering  Rec- 
ord can  see  no  reason  for  disapproving 
of  it. 

On  the  score  of  the  admission  of  adver- 
tisements to  the  Journal  of  the  American 
Society  of  Mechanical  Engineers,  the  En- 
gineering Record  is  in  sympathy  with  the 
criticism  of  this  practice.  It  believes,  too, 
that  it  is  allowing  for  the  prejudice  which 
a  publisher  would  naturally  feel  toward 
such  a  plan.  The  society  has  engaged  in 
commercial  work — a  work  grown  great 
through  skillful  management.  The  Engi- 
neering Record  believes  that  the  standing 
of  the  society's  proceedings  has  suffered 
in  the  estimation  of  engineers  on  account 
of  the  practice. 

On  the  whole,  however,  the  Engineering 
Record  has  believed  that  the  objections 
raised  against  the  plan  thirteen  years  ago 
have  been  removed  and  that  the  board  of 
direction  of  the  American  Society  of  Civil 
Engineers  rightly  resubmitted  the  proposal 
to  the  society.  Those  who  were  against 
the  plan  at  its  first  presentation  should 
carefully  consider  their  former  objections 
in  the  new  light. 
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STEEL  FRAMING   OF   BUNKER   WITHOUT   BENT  CONNECTIONS 


FORMS  FOR  CONCRETE  STACK  BASE — HOLES  FOR  ANCHOR  RODS 


Philadelphia  Electric  Company  Power  Station  A-2  Has 
Four  12-Foot  Steel  Stacks  165  Feet  High 

160-Ton  Crane  Runway  and  Two  4000-Ton  Coal  Bunkers  Are  Other  Features  of 
New  Steel-Frame  Structure,  Which  Houses  World's  Largest  Steam  Turbo-Alternator 


THE  NEW  Power  Station  A-2  of  the 
Philadelphia  Electric  Company,  located 
at  Twenty-sixth  and  Christian  Streets, 
Philadelphia,  is  a  steel-frame  and  concrete 
structure    containing    many    unusual    fea- 


room  is  also  of  special  design,  using  flat  tile 
between  steel  beams  to  give  an  arch  effect. 

This  new  power  plant  will  contain  the 
largest  steam  turbo-alternator  in  the  world, 
and  another  almost  as  large.  It  will  gen- 
erate 65,000  kw.  and  control  104,000  kw.  of 
alternating  electric  current,  which  would  be 
sufficient  to  furnish  a  string  of  50-watt 
lamps  8  ft.  apart  strung  all  the  way  from 
Philadelphia  to  the  Pacific  Coast,  assuming 
a  conducting  wire  without  resistance. 

The  general  dimensions  of  the  building 
are  given  in  the  plan  and  sections  in  one  of 
the     accompanying     drawings.      The     new 
structure  is  an  extension  of  the  present  Sta- 
tion A-1.    The  east  wall  of  the  latter,  after 
the  window  openings  have  been  bricked  up, 
will  separate  the  two  buildings,  although  the 
plants  will  be  connected  electrically. 
The    turbine    house    on    the    north 
along    Christian    Street    is    about 
1151/2   X   189  ft.  in  plan,  and  con- 
tains the  turbo-alternators,  switch 
galleries,  oil  room  and  restaurant. 


STEEL  STACK  ANCHORED   BY  LONG  RODS 

tures.  Through  the  courtesy  of  Joseph  B. 
McCall,  president,  and  W.  C.  L.  Elgin,  sec- 
ond vice-president,  of  the  Philadelphia  Elec- 
tric Company,  the  following  detailed  de- 
scription of  the  main  structural  features  of 
this  building,  on  which  J.  T.  Windrim  was 
the  architect,  can  be  given. 

Special  Features 

Four  steel  stacks,  12  ft.  in  diameter  and 
165  ft.  high,  are  supported  on  the  main 
bunker  floor  62  ft.  above  the  basement  floor, 
with  provision  for  resisting  uplift  and 
transferring  the  wind  pressure  to  the 
foundations.  Two  4000-ton  coal  bunkers 
have  been  designed  in  steel  and  reinforced 
concrete  in  such  a  way  that  all  bent  plate 
connections  were  avoided,  the  sloping  bot- 
toms and  sides  being  formed  of  reinforced 
concrete.  The  160-ton  crane  in  the  turbine 
room  required  double-beam  crane  girders 
braced  for  lateral  forces  by  diaphragms  to 
adjacent  floors.    The  ceiling  of  this  turbine 


A  13-in.  curtain  wall  divides  the  turbine 
house  from  the  boiler  house  in  the  rear  and 
acts  as  a  fire  wall.  The  building  is  fire  re- 
sistant throughout,  as  brick  walls,  rein- 
forced-concrete  floors  and  protected  steel, 
framing  have  been  used.  The  main  turbine 
room  is  seen  to  be  exceptionally  spacious, 
65  X  188  ft.  in  plan  and  about  90  ft.  high. 

Steel  Stacks  and  Supports 

The  four  steel  stacks,  with  no  guys 
whatever,  are  each  165  ft.  high  above  the 
bunker  floor,  and  12  ft.  in  diameter,  en- 
larged at  the  base  to  18  ft.  Their  location 
is  shown  in  the  plan  above  mentioned  and 
the  bracing  in  the  bunker  floor  indicated  by 
heavy  lines.  Their  total  height  above  the 
basement  floor  is  227  ft.     Double-web  plate 
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girders  4  ft.  deep  and  sixteen  2y2-in.  anchor 
bolts,  as  shown  in  one  of  the  accompanying 
photographs,  are  provided  for  each  stack 
base.  The  long  bolts  between  vertical 
brackets  on  the  lower  section  of  the  stack 
pass  through  the  holes  for  which  the  cores 
are  placed,  as  seen  in  one  of  the  photo- 
graphs, the  girders  being  filled  with  con- 
crete inserted  through  the  open  holes 
shown. 

The  total  wind  pressure  on  the  exposed 
diametral  area  of  one  stack  is  30,000  lb., 
and  the  overturning  moment  at  its  base  is 
3,000,000  ft.-lb.  The  approximate  weight  of 
the  stack  with  its  lining  is  250,000  lb.,  and 
the  weight  of  the  concrete  base  to  which 
the  stack  is  anchored  is  at  least  as  much 
again,  giving  a  total  of  500,000  lb.    Assum- 
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ing  a  distance  of  10  ft.  from  this  resultant 
at  the  center  of  the  stack  to  a  center  of 
pressure  at  any  side  of  the  base,  the  resist- 
ing moment  is  more  than  5,000,000  ft.-lb., 
without  including  the  effect  of  dead  load  of 
floors  and  columns  below.  The  overturning 
effect  of  the  wind  on  the  stack  is  thus  amply 
resisted.  The  downward  t".. rusts  on  the 
centers  of  pressure  were  provided  for  in 
the  design  of  the  girders  and  columns  and 
their  connections. 

Wind  Bracing  for  Stacks 

In  addition  to  the  overturning  effect  of 
the  wind,  the  horizontal  pressure  at  the  base 
of  each  stack  had  to  be  transferred  to  the 
foundation  about  65  ft.  below.  As  vertical 
diagonal  bracing  would  interfere  with  the 


operation  of  the  boilers,  horizontal  diagonal 
braces,  as  shown  in  the  plan  by  heavy  lines, 
were  used  from  the  corners  of  the  square 
concrete  stack  bases.  These  braces  from 
the  two  interior  stacks  distribute  the  east- 
and-west  horizontal  thrusts  to  the  complete 
bracing  system  shown  in  the  middle  bays, 
and  thence  to  the  ends  of  this  system,  up 
the  solid  end  walls  of  the  bunkers  to  the 
horizontal  girders  at  the  end,  shown  by  one 
of  the  photographs,  and  into  the  brick 
walls  on  the  south  end  and  the  rod  bracing 
in  the  partition  wall  on  the  north  end  of 
the  boiler  house.  This  rod  bracing  consists 
of  IV4,  I'i;  and  l''/4-in.  upset  round  diag- 
onal rods,  with  clevises,  in  every  other  bay 
of  the  building  and  connected  to  brackets 
riveted  to  the  columns  and  beams. 

The  north-and-south  horizontal  thrusts 
are  transferred  directly  to  the  north  end  of 
the  boiler  house  and  thence  through  the  re- 
inforced-concrete  floor  of  the  restaurant  gal- 
lery and  the  diagonal  bracing  in  the  oil- 
room  floor,  acting  as  horizontal  girders,  to 
the  outside  brick  walls  on  the  east  and 
west  of  the  boiler  house  and  thence  to  the 
foundation.  These  heavy  brick  walls  are 
supported  on  steel  spandrel  girders  at- 
tached to  the  columns  with  rigid  connec- 
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tions,  SO  that  each  side  of  the  boiler  house 
is  assumed  to  be  capable  of  transferring 
shear  to  the  foundation. 

4000-ToN  Coal  Bunkers 

A  general  view  of  one  partly  completed 
bunker  is  shown,  giving  some  idea  of  the 
size  necessary  for  the  4000-ton  required  ca- 
pacity. At  the  far  end  are  transverse  con- 
veyors from  which  the  coal  will  pass 
through  the  hopper-like  chutes  into  the  lon- 
gitudinal conveyors  shown  on  the  sides  and 
at  the  upper  part  of  the  picture,  from  which 
it  drops  into  the  bunkers.  The  hoppers  can 
be  seen  below,  and  in  one  case  the  top  of  a 
feed  pipe  leading  down  to  the  automatic 
stokers.  The  steel  framing  and  concrete 
walls  are  shown  in  detail  in  the  accompany- 
ing cross-sections.  The  24-in.  I-beams 
frame  into  a  60-deg.  sloping  bent  consisting 
of  a  pair  of  24-in.  I-beams  4  ft.  6  in.  on 
centers.  These  bents  are  tied  together  at 
about  two-thirds  of  their  height  by  a  pair 
of  15-in.  channels,  as  seen.  The  longi- 
tudinal beams  in  the  sides  of  the  bunkers 
at  these  points  are  placed  horizontally  to 
simplify  the  details  of  the  connections. 

The  design  of  the  bunker  frame  was  stud- 
ied throughout  to  avoid  any  hip-and-valley 


connections,  with  the  result  that  no  bent 
plates  are  used.  These  connections  are 
clearly  shown  in  one  of  the  photographs. 
The  main  horizontal  girders  supported  in 
pairs  by  columns  4  ft.  6  in.  apart  are  also 
shown,  their  sections  being  indicated  on  the 
detail  drawing. 

Design  of  Bunker  Framing 

F.  N.  Kneas,  the  architect's  consulting  en- 
gineer, who  designed  the  structural  work 
and  concrete  throughout  the  buildings,  pro- 
ceeded as  follows  in  designing  the  bunkers : 
The  crushed  coal  was  assumed  to  weigh  50 
lb.  per  cubic  foot,  with  an  angle  of  repose  of 
30  deg.  The  ratio  of  horizontal  to  vertical 
pressure  at  any  depth  would  then  be  13, 
according  to  the  usual  Rankine  formula. 
The  resulting  horizontal  pressure  on  verti- 
cal walls  of  16.7  lb.  per  foot  of  depth  gave 
a  normal  pressure  on  the  60-deg.  side  walls 
of  25  lb.,  as  found  by  the  ellipse  of  stress. 
On  the  45-deg.  side  of  the  bunker  bottom 
the  pressure  was  found  to  be  33  lb.  per  foot 
of  depth.  The  bunkers  were  designed  for 
the  resulting  normal  total  pressures,  using 
the  unit  pressures  and  the  known  depths  be- 
low the  top  level.  Trimmed  bunkers  were 
assumed;  that  is,  coal  filled  to  a  horizontal 
level  at  the  underside  of  the  conveyors. 

The  unit  stresses  used  throughout  the  de- 
sign are  those  allowed  for  buildings  by  the 
Philadelphia  building  code.  The  bunkers 
were  designed  with  intermediate  division 
walls,  so  that  any  section  could  be  emptied 
if  fire  should  start  in  the  masses  of  coal. 
The  concrete  of  the  bunker  slab  is  made 
practically  watertight  by  the  incorporation 
of  hydrated  lime  in  the  mixture  to  prevent 
leaks  and  dripping  when  the  coal  is 
drenched  with  water.  Such  concrete  was 
also  found  to  flow  more  easily,  and  hence  fa- 
cilitate the  pouring  of  the  complicated  parts 
of  the  bunker.  A  hard  cement  finish  was 
applied  on  the  interior  bunker  surfaces. 

Special  Condition  Considered 

A  special  condition  was  further  consid- 
ered by  the  engineer.  Any  wetting  down 
of  the  coal,  in  case  of  fire,  would  decrease 
the  angle  of  repose  and  increase  the  normal 


pressure.  While  water  would  pass  through 
and  out  the  chutes  at  the  bottom,  it  was 
assumed  that  10  ft.  of  water  above  the  out- 
let might  be  possible.  Assuming  crushed 
coal  to  have  40  per  cent  voids,  1  cu.  ft.  of 
coal  weighing  50  lb.  would  displace  0.6  cu. 
ft.  of  water  weighing  62.5  lb.  or  37.5  lb. 
The  net  weight  of  a  cubic  foot  of  crushed 
coal  in  1  ft.  of  water  is  therefore  12.5  lb. 
By  submerging  a  small  test  pile  of  coal 
under  water  it  was  found  that  the  angle 
of  repose  was  approximately  25  deg.  Using 
the   Rankine    formula,    the    net    horizontal 
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component  for  1-ft.  depth  of  submerged  coal 
is  5  lb.,  which  with  the  62.5  lb.  water  pres- 
sure, gives  a  total  of  67.5  lb.  fluid  pressure 
on  vertical  surfaces.  On  the  sloping  60-deg. 
and  45-deg.  sides  the  total  "fluid"  pressures 
were  found  by  the  ellipse  of  stress  to  be 
69.5  and  71.2  lb.  respectively.  In  other 
words  the  pressures  due  to  submerged 
crushed  coal  were  found  to  be  equivalent 
to  those  due  to  fluids  weighing  from  67.5  lb. 
per  cubic  foot  when  applied  to  vertical  sur- 
faces up  to  71.2  lb.  per  cubic  foot  on  45-deg. 
slopes.  For  this  special  condition  the  allow- 
able unit  stress  in  the  steel  was  increased 
from  16,000  lb.  to  20,000  lb.  on  the  extreme 
fiber. 

The  horizontal  girders  supporting  the  end 
walls  of  the  bunkers  are  connected  by  the 
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tie  which  runs  lengthwise  with  the  bunkers 
as  shown  in  the  detailed  drawing,  at  the  top 
of  the  division  walls.  This  tie  also  acts  as 
a  strut  between  the  tops  of  the  division 
walls,  and  any  surcharge  on  any  division 
wall  is  carried  by  this  longitudinal  tie  to 
the  horizontal  girders  at  the  end  shown  in 
the  photograph.  The  cumulative  effect  of 
the  simultaneous  surcharge  on  similar  sides 
of  the  division  walls  and  the  end  wall  has 
been  considered  in  the  design  of  the  girders 
and  the  ties. 

160-Ton  Crane  Runway 
One  of  the  governing  features  of  the  tur- 
bine-house design  was  the  160-ton  electric 
traveling  crane  spanning  61  ft.  between 
runway  girders.  The  maximum  load  on 
each  of  the  four  wheels  on  each  runway  is 
105,000  lb.,  and  the  wheel  spacing  is  6,  10 
and  6  ft.  The  runway  girder  span  is  practi- 
cally 18  ft.  between  columns.  Two  24-in. 
110-lb.  beams  with  double  top  and  bottom 
cover  plates  were  used,  the  unit  fiber  stress 
being  assumed  at  12,500  lb.  to  allow  for  im- 
pact. To  avoid  inward  buckling  of  the  top 
flanges  under  the  concentrated  wheel  load, 
steel  diaphragms  of  %-in.  web  and  four 
angles  31/2  x  21/2  x  3,^  in.,  with  webs  ma- 
chined to  fit  the  top  and  bottom  flanges, 
were  spaced  not  more  than  4  ft.  apart.  The 
details  of  these  diaphragms  and  the  crane 
girder  seat  on  top  of  the  offset  columns  are 
given  on  the  accompanying  sketch. 

The  runway  girders  are  braced  against 
lateral  thrusts,  due  to  starting  or  stopping 
the  trolley,  by  diaphragms  spaced  not  more 


tile  slab  action.  The  latter  rods  had  hooks 
on  the  ends  and  rested  upon  the  bottom 
flanges  of  the  steel  beams.  The  accompany- 
ing detailed  sketch  shows  this  construction. 
Two  tests  were  made  of  this  tile  ceiling 
and  loads  approximating  60  lb.  per  square 
foot  average  intensity  caused  deflections  of 
only  1/50  in.  in  the  short  panel  near  the 
spring  line  and  1/30  in.  in  the  long  panel 
near  the  crown.  In  one  case  the  load  was 
allowed  to  remain  twenty-four  hours  and  in 
the  other  about  nine  hours  without  any  in- 
crease in  deflection  being  observed,  and  in 
both  cases  about  75  per  cent  of  the  deflec- 
tion was  recovered  upon  removal  of  the 
load. 


Bone  Wall  Patent  Invalid 
Because  Anticipated 

Because  of  Prior  Use,  Judge  Anderson  of  U.  S. 
District   Court   in   Indiana  Sustains  Com- 
missioners of  Marion  County  in  Suit 

BASING  his  decision  mainly  on  the  evi- 
dence presented  by  Prof.  W.  K.  Hatt  of 
Purdue  University,  showing  examples  of  the 
previous  use  of  reinforced-concrete  canti- 
lever retaining  walls,  Judge  Albert  B.  An- 
derson, of  the  U.  S.  District  Court  in  In- 
diana, holds  that  the  Bone  patent  No. 
705,732,  issued  in  1902,  is  not  infringed  by 
retaining  walls  of  this  type  as  now  built, 
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than  6  ft.  apart  and  connected  to  the  main 
columns  and  to  the  gallery  floor  girders. 
The  longitudinal  thrusts  on  the  runway  due 
to  starting  or  stopping  the  travel  of  the 
crane  itself  are  carried  to  the  ground  by 
diagonal  rod  bracing  in  the  vertical  walls, 
three  intermediate  bays  on  the  north  side 
being  braced.  The  thrust  is  carried  to  the 
division-wall  bracing,  on  the  south  side  by 
the  horizontal  diagonals  in  the  oil  room. 
The  roof  bracing,  as  shown  in  the  plan, 
carries  the  wind  pressure  to  the  same  verti- 
cal plane  on  the  north  side,  and  by  diag- 
onals in  three  vertical  bays  on  the  south 
side  down  to  the  oil-room  level  and  thence 
to  the  foundations  as  described  above. 

Arched  Ceiling  and  Tests 

The  arched  ceiling  for  the  turbine  room 
is  built  up  of  overlapping  flat  tile  1  in. 
thick,  6  in.  wide  and  24  in.  long  to  a  thick- 
ness of  from  4  to  6  in.  The  arch  spans 
about  65  ft.  with  a  radius  of  68  ft.  and  a 
rise  of  about  8  ft.,  but  is  steadied  and  partly 
supported  by  longitudinal  steel  channels 
spaced  6  ft.  9  in.  on  centers  near  the  spring- 
ing line  and  12  ft.  6  in.  on  centers  at  the 
crown.  To  take  the  thrusts  %-in.  tie  rods 
2  ft.  on  centers  are  carried  from  the  ap- 
proximate centers  of  pressure  at  the  spring- 
ing lines  though  the  intermediate  steel 
channels.  In  addition  %-in.  rods  are  built 
into  the  arch  ring  itself  on  alternate  2-ft. 
centers  to  supply  ties  for  the  reinforced- 


and  that  the  patent  was  invalid  because  of 
the  existence  of  prior  art.  This  decision, 
handed  down  Jan.  26  in  the  case  of  Frank  A. 
Bone,  of  Cincinnati,  against  the  Board  of 
Commissioners  of  Marion  County,  Indiana, 
et  al.,  is  contrary  to  that  of  the  district 
court  of  Cleveland,  which  upheld  the  patent 
and  infringement  thereof  in  the  case  of 
Bone  against  the  city  of  Akron,  which  deci- 
sion was  affirmed  on  appeal  to  the  Sixth  Cir- 
cuit Court  of  Appeals  at  Cincinnati,  and  by 
Judge  Trieber  in  the  U.  S.  District  Court  at 
Denver. 

The  decision  of  Judge  Anderson  was  the 
outcome  of  the  presentation  by  Professor 
Hatt  of  the  following  references  showing 
prior  use  of  the  principal  idea:  (1)  Stowell 
and  Cunningham,  U.  S.  Patent;  (2) 
Deutsche  Bauzeitung,  1894;  (3)  Rehbein  in 
Monier  und  Beton-Bauwerke,  1894;  (4) 
Nolthenius  article  in  Tydschrift  vanhet 
Koninklyk-Instituut,  1896,  and  (5)  Planat's 
articles  on  page  610,  Vol.  9,  1894,  and  page 
621,  Vol.  11,  1895,  in  La  Construction  Mod- 
erne.  The  principal  arguments  of  this  de- 
cision which,  if  upheld,  will  affect  large  sec- 
tions of  the  country  where  similar  cases  are 
pending,  have  been  abstracted  in  the  follow- 
ing selections  from  the  verbal  opinion  ren- 
dered by  Judge  Anderson: 

Foundation  of  Previous  Decision 

It  is  perfectly  evident  to  my  mind  that 
the  very  foundation  of  the  decision  of  the 


Circuit  Court  of  Appeals  of  the  Sixth  Cir- 
cuit, as  well  as  the  foundation  of  the  de- 
cision of  the  District  Court  from  which  that 
case  was  appealed,  was  wrong;  the  very 
foundation  of  it  was  wrong.  I  am  firmly 
convinced  either  that  the  matter  was  not 
fully  presented  to  the  district  judge  in 
Cleveland,  and  that  the  record  was  not  as 
fully  made  up  in  the  Court  of  Appeals  as 
it  is  here,  or  at  least  that  they  did  not  un- 
derstand it — one  or  the  other. 

Judge  Day  in  the  previous  decision  .says: 
"Considering  the  claims  of  the  patent,  and 
the  testimony,  I  am  of  the  opinion  that 
Bone,  the  patentee,  was  the  first  to  rein- 
force the  retaining  wall  of  concrete  or  ma- 
sonry in  such  a  manner  that  the  weight  of 
the  retained  material  would  be  utilized  to 
impart  through  the  reinforcing  members 
tensile  resistance  to  the  stem  or  vertical 
part  of  the  wall,  thereby  fortifying  this  part 
of  the  wall  against  breaking  strains." 

New  Evidence  Produced 

We  now  know  in  the  light  of  the  evi- 
dence in  this  case,  that  Bone  was  not  the 
first  to  reinforce  the  retaining  wall  in  such 
manner.  He  was  not  the  first  person  to 
reinforce  a  retaining  wall;  he  was  not  the 
first  to  conceive  the  idea  of  a  reinforced  re- 
taining wall  which  was  so  shaped  and  con- 
structed that  the  weight  of  the  earth  on  the 
heel  of  the  wall  would  withstand  the  pres- 
sure of  the  dirt  or  the  earth  on  the  wall. 
It  may  be  that  upon  the  record  before 
Judge  Day,  Bone  was  the  first  person  to  do 
this.  So  far  as  the  record  in  this  case  is 
concerned,  the  absolute  converse  of  that 
proposition  has  been  demonstrated. 

Further,  Judge  Day  says:  "In  the  pres- 
ent more  or  less  familiar  state  of  the  rein- 
forced-concrete  art,  the  impression  is  nat- 
ural that  there  cannot  be  patentability  in 
the  structure  of  these  claims,  but  the  pat- 
ent was  issued  upon  an  application  filed  in 
1899,  which  was  a  renewal  of  an  application 
filed  in  1898.  and  Mr.  Bone's  idea  is  shown 
to  have  antedated  his  application.  The  said 
invention  consists  principally  of  intro- 
ducing into  masonry  of  concrete,  stone  or 
brick  a  framework  of  steel  or  iron  in  such 
a  way  that  the  whole  wall  is  so  much 
strengthened  thereby  that  the  volume  of  the 
masonry  may  be  greatly  reduced,  and  yet 
the  height,  base  and  strength  against  over- 
turning, bulging  or  settling  will  still  be 
ample."  The  record  in  this  case  shows  a 
number  of  things  to  anticipate  that  sub- 
stantial thought. 

Judge  Day  continues:  "If  the  prior  art 
had  shown  a  structure  intended  for  a  re- 
taining wall,  and  having  a  heel  such  that 
the  weight  of  the  earth  thereon  would  tend 
to  keep  the  wall  erect,  it  might  be  difficult 
to  find  invention  in  merely  adding  the  form 
of  reinforcement  most  suitable  to  create 
the  desired  tensile  strength ;  but  we  find  no 
such  earlier  structures."  Now  the  evidence 
in  this  case  shows  a  number  of  such  earlier 
structures,  and  so  the  ver>'  foundation  of 
this  opinion  is  taken  away  by  the  evidence, 
assuming  that  the  decision  was  based  upon 
the  record  as  here  given. 

Rehearing  Evidence  Also  Defective 

On  the  application  for  a  rehearing,  where 
the  court  declined  to  direct  the  court  below 
to  open  the  case  to  permit  the  defendant 
to  put  in  a  certain  German  patent  after  de- 
ciding that  there  was  no  satisfactory  ex- 
cuse for  not  producing  the  proof  in  due 
time,  the  court  went  on  and  said :  "While 
the  new  reference  (if  it  passed  the  limits 
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of  mere  suggestion  or  unsuccessful  experi- 
ment) would  be  distinctly  pertinent  upon 
the  issue  of  invention,  and  if  properly 
proved  in  another  case  should  receive  care- 
ful consideration,  it  is  not  so  demonstrative 
of  error  in  the  result  already  reached  as  to 
require  its  reception." 

So  the  court  did  not  have  before  it  the 
evidence  either  on  the  petition  for  a  rehear- 
ing or  on  the  original  hearing  that  this 
court  has  on  the  state  of  the  prior  art. 
There  is  shown  here  beyond  any  question 
whatever  retaining  walls,  anticipations  of 
retaining  walls,  publications  and  descrip- 
tions of  them  which  are  of  the  cantilever 
tv-pe. 

Now,  I  think  it  is  going  a  long  way  to 
assert  that  what  the  defendants  did  is  an 
infringement  of  this  patent  on  either 
ground;  and,  inasmuch  as  I  am  a  mere  ex- 
amining magistrate,  and  inasmuch  as  the 
defeated  party  usually  thinks  that  the  trial 
court  knows  nothing  about  it,  and  that  he 
will  go  to  a  court  that  does  understand  it, 
I  will  dismiss  this  bill  for  want  of  equity. 


A  Typogeiaphical  Error  in  the  table  on 
page  151  of  the  issue  of  Jan.  29,  in  the 
article  on  the  relative  strength  of  slag  and 
broken-stone  concrete,  makes  the  strength 
of  trap-rock  concrete  apparently  higher  at 
the  age  of  six  months  than  it  is  at  twelve 
months.  The  value  4053  given  for  strength 
at  six  months  should  be  3053. 


Heavily  Loaded  with  Snow, 
Cathedral  Dome  Falls 

Unprecedented  Snowstorm   and   Blizzard  Piles 
Snow  in  Pockets  on  Roofs  and  Overloads 
Supports — Lower  Chord  of  Truss 
Fractured 

FOLLOWING  an  unprecedented  snow 
fall  for  its  locality,  the  supports  of  the 
43-ft.  dome  of  the  St.  James  Cathedral  in 
Seattle,  Wash.,  collapsed  on  Feb.  2,  under 
the  weight  of  tons  of  water-soaked  snow 
drifts  which  had  collected  in  pockets  on  all 
sides  of  the  dome,  overloading  the  four 
steel  latticed  trusses  upon  which  it  rested. 
Fortunately,  the  main  supporting  piers  and 
walls  are  practically  undamaged,  as  seen  in 
one  of  the  photographs,  so  that  the  total 
loss  is  estimated  as  only  about  $75,000. 
The  city  building  department  is  making  a 
thorough  investigation  of  the  causes  of  the 
failure.  The  following  general  facts  are 
based  on  information  from  W.  M.  Somer- 
vell, of  Somervell  &  Putman,  architects,  of 
Seattle,  who  was  originally  in  charge  of  the 
construction,  and  from  C.  G.  La  Farge,  of 
the  firm  of  Heins  &  La  Farge,  architects, 
New  York  City,  who  were  the  designers  of 
the  structure. 

General  Dimensions 

St.    James    Cathedral    is    located    at    the 
corner  of  Ninth  Avenue  and  Marion  Street, 


STEEL  TRUSSES  FAIL  UNDER  HEAVY  SNOW  LOAD  AND  CATHEDRAL  DOME  FALLS 


ST.    JAMES   CATHEDRAL   IN    SEATTLE 

Seattle,  and  is  shaped  like  a  cross  in  plan, 
with  a  square  crossing  about  70  ft.  clear 
opening  near  the  center  of  the  building, 
above  which  the  43-ft.  tower  is  carried  on 
four  intersecting  horizontal  lattice  steel 
trusses  73  ft.  long  in  two  pairs  about  44  ft. 
apart.  All  of  these  trusses  rested  on  piers 
of  brick  in  cement  mortar,  the  piers  in  one 
case  being  buttressed  by  the  curving  brick 
walls  of  the  projecting  alcove,  and  in  the 
other  case  by  steel  framing  to  12-in.  Z-bar 
columns  below. 

The  zenith  of  the  copper-covered  dome, 
which  can  be  seen  in  one  of  the  photo- 
graphs, was  about  115  ft.  above  the  cathe- 
dral floor,  and  about  40  ft.  above  the  sup- 
porting trusses,  its  rise  above  the  spring- 
ing line  being  about  21  ft.,  the  dome  spring 
from  the  top  of  the  octagonal  brick  wall 
crntaining  the  windows  in  a  drum  or  tower 
about  14  ft.  high.  The  dome  was  steel 
framed,  of  eight  bent  I-beam  ribs,  with  a 
horizontal  I-beam  tie  at  the  springing  line. 
The  opening  of  the  dome  is  70  ft.  above  the 
cathedral  floor. 

Skylight  Added  After  Completion 

Owing  to  difficulty  with  the  acoustics  of 
the  cathedral,  it  was  found  necessary  to 
seal  the  dome  with  a  flat  glass  skylight, 
some  five  months  after  the  completion  of  the 
building.  This  was  done  under  the  super- 
vision of  a  local  architect,  and,  of  course, 
added  a  slight  dead  load  weight  to  the  steel 
trusses.  These  four  steel  trusses  were  de- 
signed to  support  the  whole  tower  and  dome, 
with  wind  and  only  light  snow  loads,  be- 
cause Seattle  seldom  experiences  heavy 
snow  storms. 

One  of  the  photographs  shows  the  pockets 
outside  the  octagonal  drum  in  which  the 
snow  accumulated.  Owing  to  changes  in 
the  direction  of  the  wind  during  the  36-hr. 
snowstorm  and  blizzard  preceding  the  fail- 
ure, all  sides  of  the  roof  around  the  base 
of  the  drum  was  piled  about  7  ft.  high  with 
drifted  snow. 

Probable  Cause  of  Collapse 

In  the  opinion  of  Mr.  Somervell,  the  prob- 
able cause  of  the  collapse  was  defective 
steel    in    one   of   the   trusses.      The   heavy 
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water-soaked  snow  was  found  by  test  to 
vary  from  28  to  35  lb.  per  cubic  foot.  This 
extraordinary  load,  which  one  engineer  esti- 
mated at  30  tons  total,  seems  to  have  caused 
the  west  end  of  the  truss  to  fail,  the  lower 
chord  being  broken  at  that  end  and  the 
diagonal  end  compression  member  badly 
buckled.  The  fractured  steel  showed  prac- 
tically no  elongation,  and  the  nature  of  the 
injury  is  such  that  it  probably  did  not  re- 
sult from  the  fall. 

As  the  four  trusses  intersected  and  were 
spliced  at  the  points  of  intersection,  the 
failure  of  one  carried  down  the  others,  and 
the  whole  of  the  superstructure  above  col- 
lapsed with  them.  The  supporting  brick 
piers  and  walls  are  apparently  intact.  The 
fact  that  the  side  windows  blew  out  under 


National  Society  Membership  and 
Qualifications  Compared 

IN  CONNECTION  with  the  editorial  in 
this  week's  issue,  dealing  with  the  pro- 
posal to  move  the  headquarters  of  the 
American  Society  of  Civil  Engineers  to  the 
Engineering  Societies  Building,  the  accom- 
panying curves  of  membership  and  table  of 
admission  qualifications  to  the  various 
grades  are  pertinent.  In  the  higher  grades 
of  membership  it  will  be  noted  that  the  re- 
quirements are  very  similar  for  the  civil, 
electrical  and  mechanical  organizations. 
The  minimum  age  for  the  former  is  thirty 
years  as  against  thirty-two  years  for  the 
others.  Both  the  civil  and  mechanical 
bodies    specify    five    years    in    responsible 
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Comparison  of  Requirements  for  Admission  to  American   Society   of  Civil  Engineers,   American   So- 
ciety OP  Mechanical  Enqi.meers,  American  Institlte    of    Electrical    Engineers    and    American 

Institute  of  Mining  Engineers 


A.S.C.E. 
Member 

Age    30  yr. 

Design    and    direction    (as    principal, 

important  engineering  worli ) Yes 

Practice  of  profession 10  yr. 

Responsible  charge   5  yr. 

Number  of  references a 

Assoc. 
Memt)er 

Age   25  yr. 

Design   (charge  of  work  under  direc- 
tion)      No 

Practice  of  profession 6  yr. 

In  charge  of  work 1  yr. 

Number  of  references 5 

Junior 

Age    18-31  yr. 

Practice   2  yr. 

Graduation   from    engineering   school 

equivalent  to   practice 2  yr. 

Number  of  references 5 


A.S.M.E. 

Member 

32  yr. 

A.I.E.E. 

Fellow 

32  yr. 

Yes 
10  yr. 

5yr. 

Yes 

10  yr. 

3  yr. 

5 

5 

Assoc. 

Member 

27  yr. 

Member 
27  yr. 

No 
6  yr. 

lyr. 

Yes 
5yr. 

4 

Junior 
21-29  yr. 
2yr. 

Associate 
21  yr. 

2  yr. 
3 

lyr. 

A.I.M.E. 

Member 
All  professional  mining  engi- 
neers, geologists,  metallur- 
gists or  chemists  and  all  per- 
sons actively  engaged  in  those 
branches  of  engineering. 


Associate 
All  persons  desirous  of  Join- 
ing acceptable  to  the  board  of 
directors. 


the  sudden  heavy  air  pressure  caused  by 
the  falling  dome  undoubtedly  saved  the  side 
walls  from  failure. 

The  steel  trusses  were  fabricated  by  the 
Des  Moines  Bridge  &  Iron  Company,  of 
Des  Moines,  Iowa. 

The  cathedral  was  designed  in  1905  by 
Heins  &  La  Farge,  of  New  York  City,  archi- 
tects for  the  Cathedral  of  St.  John  the 
Divine,  New  York.  It  was  completed  in 
1906,  and  dedicated  in  1907.  The  structure 
cost  about  $400,000.  The  present  bishop. 
Right  Reverend  E.  J.  O'Dea,  has  authorized 
a  statement  that  the  work  of  rebuilding 
will  proceed  at  once. 


charge  of  work  as  against  three  years  for 
the  electrical  society.  The  mining  engi- 
neers, it  will  be  noted,  are  not  governed  by 
the  detailed  admission  requirements  which 
obtain  in  the  other  organizations. 

Other  features  of  the  comparison  are  dis- 
cussed in  detail  in  the  editorial  to  which 
reference  has  been  made. 


Two  Weeks'  Vacation  with  Pay  has 
been  voted  by  the  Boston  Transit  Commis- 
sion to  all  its  employees  on  the  labor  pay- 
roll, according  to  the  annual  report  of  the 


commission. 


Fire  Losses  in  1915  Decreased  $52,- 
755,000  as  compared  to  the  1914  record  for 
the  United  States  and  Canada,  according 
to  the  records  compiled  by  the  Journal  of 
Commerce.  The  total  losses  by  fire  last 
year  were  only  $182,836,000,  as  compared 
with  $235,591,000  the  previous  year.  This 
presents  uhe  first  sign  that  the  educational 
efforts  being  put  forth  to  reduce  the  ap- 
palling fire  waste  are  beginning  to  bear 
fruit.  It  is  the  smallest  loss  the  country 
has  known  since  1905. 


Newark   Commission  Urges 
Importance  of  City  Plan 

Comprehensivv  Report  .MakeH  Variety  of  Rec- 

ommendationH   for   Both    Undeveloped  and 

Built-Up    SectioHH — StudieH    Embrace 

Surrounding  Towns 

NOT  ONLY  the  city  of  Newark,  N.  J., 
itself,  but  also  the  surrounding  com- 
munities which  have  a  collective  population 
almost  equal  to  that  of  Newark,  are  em- 
braced in  the  report  of  the  Newark  City 
Plan  Commission,  presented  recently  as  the 
result  of  three  and  one-half  years  of  study 
of  the  problem.  The  study  is  divided  into 
four  parts:  Streets  and  transportation  of 
all  kinds;  recreation  and  civic  beauty; 
housing  and  public  control  of  private  de- 
velopment; and  planning  the  greater  city, 
and  a  program  for  future  work.  The  pro- 
gram assigns  work  in  five-year  periods  up 
to  1956.  The  commission  regards  the  plan 
presented  as  tentative;  it  hopes  that  criti- 
cisms and  suggestions  will  be  forthcoming, 
but  that  when  finally  revised  the  plan  will 
be  adopted  through  a  referendum. 

Streets  and  Transportation 

Regarding  streets  and  transportation,  the 
proposed  plan  includes  both  new  streets  for 
undeveloped  sections,  and  extensive  street 
changes  in  built-up  districts.  Five  of  the 
latter  are  proposed,  as  follows:  (1)  Exten- 
sion of  Central  Avenue  from  Broad  to  Mar- 
ket Street — considered  the  improvement 
most  needed  in  Newark;  (2)  straightening 
of  Washington  Street  at  Market  Street; 
(3)  extension  of  Frelinghuysen  Avenue  to 
Clinton  Avenue;  (4)  widening  of  Lafayette 
Street  from  Broad  to  Mulberry  Street,  and 
(5)  widening  of  Mulberry  Street.  Outside 
of  the  business  district  the  suggested 
changes  aim  at  the  perfecting  of  the  main 
rectangular  and  radial  systems  and  at 
greater  flexibility  of  the  minor  system. 

In  the  matter  of  transportation  the  com- 
mission adheres  to  the  recommendations 
made  in  a  previous  report  for  the  rerouting 
of  street  cars.  One-way  vehicular  traffic  is 
recommended  for  a  number  of  streets,  and 
parking  and  other  traffic  regulations  are 
proposed.  Provision  for  adequate  and  suit- 
able railroad  staticms,  elimination  of  the 
remaining  grade  crossings  and  the  construc- 
tion of  a  connecting  railroad  along  the 
meadow  waterfront,  with  possibly  another 
along  Morris  Avenue  and  the  Morris  Canal, 
are  the  steam  railroad  changes  proposed. 
Expansion  of  the  municipal  water  terminal 
now  under  construction  (see  the  Engineer- 
ing Record  of  Aug.  14,  1915,  page  201)  is 
suggested  as  something  to  be  carried  out 
only  after  years,  but  to  be  done  according 
to  a  definite  plan. 

Parks  and  Buildings 

The  second  main  head  includes  parks, 
recreation,  public  buildings,  appearance  of 
city  streets,  and  lot  and  yard  cultivation. 
The  general  plan  shows  numerous  new 
parks,  linked  up  with  those  in  existence  by 
broad  parkways.  Harmonious  location  of 
public  buildings,  rather  than  the  creation, 
at  considerable  expense,  of  a  civic  center, 
is  recommended.  In  the  way  of  artistic 
public  squares,  a  novel  suggestion  is  the 
"Ironbound  Plaza"  proposed  at  the  site  of 
the  Market  Street  Station  of  the  Pennsyl- 
vania Railroad,  the  plan  contemplating  a 
large  open  circle,  an  octagonal  station  in 
the  center  and  the  elevated  railroad  passing 
diametrically  across  the  circle  and  through 
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the  station.  Aside  from  the  recommended 
expenditures,  the  commission  urges  the 
cleaning  up  of  the  city  and  the  substitu- 
tion by  the  owner  of  private  property  of 
beauty  for  ugliness. 

With  reference  to  housing,  changes  are 
recommended  in  both  the  building  code  and 
the  sanitary  code  in  the  light  of  the  most 
advanced  knowledge  of  the  subject,  and  the 
need  of  a  permanent  housing  association  is 
pointed  out.  Regulation  of  the  heights  of 
buildings,  and  districting,  are  also  recom- 
mended, and  the  lot-size  question  discussed. 

Adjacent  Municipalities 

Because  Newark  itself  is  now  largely  re- 
stricted as  to  expansion  of  area  by  the  nu- 
merous separate  cities  and  towns  surround- 
ing it,  and  because  these  places,  though 
likely  to  cling  to  their  separate  identities, 
geographically  form  with  Newark  one 
larger  city,  the  Newark  City  Plan  Commis- 
sion, in  co-operation  with  the  Board  of 
Street  and  Water  Commissioners,  formed 
some  time  ago  an  organization  known  as 
the  "Conference  on  Interurban  Improve- 
ment of  Newark  and  Adjacent  Municipali- 
ties" for  the  purpose  of  interesting  and  en- 
couraging neighboring  towns  in  making 
public  improvements  with  an  eye  to  future 
development.  The  Conference  found  three 
prime  needs:  (1)  Extension  of  the  major 
system  of  rectangular  thoroughfares;  (2) 
extension  of  the  system  of  radial  thorough- 
fares; (3)  development  of  vacant  land  in 
conformity  with  the  major  and  minor  street 
systems.  The  report  points  out,  however, 
that  the  study  made  by  the  Conference  was 
brief,  and  that  its  conclusions  are  not  final. 
It  is  recommended  that  the  laying  out  of  a 
comprehensive  plan  for  the  metropolitan 
area  be  undertaken  either  by  the  several 
communities  or  by  a  centralized  authority. 

Program  to  1956 

For  the  execution  of  the  work  in  Newark 
eight  five-year  construction  periods,  ex- 
tending to  1956,  are  outlined.  These,  for 
the  first  two  periods,  are  in  turn  divided 
into  non-financial  and  financial  undertak- 
ings. During  the  first  period  the  financial 
undertakings  include  the  extension  of  Cen- 
tral Avenue,  the  straightening  of  Washing- 
ton Street,  the  widening  of  Lafayette 
Street,  the  creation  of  the  Ironbound  Plaza, 
and  a  number  of  other  improvements.  The 
non-financial  undertakings  include  the  re- 
vision and  adoption  of  the  city  plan  itself, 
the  revision  of  various  codes,  regulations 
and  building  lines,  the  establishment  of 
trolley  service  on  certain  additional  streets, 
the  making  of  studies  and  the  dissemination 
of  knowledge  on  the  subject. 

The  report  is  signed  by  Austen  H.  Mc- 
Gregor, president;  Frederick  J.  Keer,  vice- 
president;  Joseph  M.  Byrne,  treasurer,  and 
Christian  W.  Feigenspan,  David  Grotta,  Au- 
gustus V.  Hamburg  and  Gustavus  Staehlin, 
the  seven  members  of  the  City  Plan  Com- 
mission. George  B.  Ford  and  E.  P.  Good- 
rich, consulting  engineers,  of  New  York 
City,  were  retained  as  expert  advisers  dur- 
ing part  or  all  of  the  investigation. 


Diagrams  Similar  to  the  Nomographic 
Chart  described  in  this  journal  by  G.  S. 
Coleman  in  a  letter  to  the  editor,  Oct.  16, 
1915,  page  489,  on  the  determination  of  the 
coefficients  in  Kutter's  formula,  have  been 
printed  in  the  pamphlet,  "Instructions  for 
Measuring  Discharge  of  Water  by  Current 
Meter,"  issued  by  the  Hydrometric  Service 
of  Russia. 


Is  the  Model  Weir  Unreliable? 

Assumption  That  Flow  Over  Similar  Dams  Is 

Proportional    to    5/2    Power    of    Linear 

Dimensions  Seems  to  Be  Sound 

By  BEN  D.  MOSES 
El  Paso,  Tex. 

THE  ENGINEERING  profession  is  to- 
day confronted  most  seriously  by  the 
problem  of  water  measurement.  Small 
quantities  in  closed  conduits  are  handled  to 
more  or  less  satisfaction  by  different  types 
of  meters,  but  for  streams  and  open  chan- 
nels rough  approximations  by  the  use  of 
empirical  formulas  are  the  best  that  can 
be  done.  Frequently  some  one  steps  to  the 
front  with  some  plan,  possibly  of  chemical 
measurement  or  velocity  meters,  all  of 
which  fall  short  of  the  mark  for  one  reason 
or  another.  But  there  is  one  that  presents 
us  with  a  means  that,  if  founded  on  sound 
principles,  will  enable  us  to  cope  satisfac- 
torily with  many  hitherto  impossible  prob- 
lems.    It  is  the  model  weir. 

Errors  of  Model  Dam 

In  the  Engineering  Record  of  Aug.  16, 
1913,  page  193,  there  appeared  an  article 
on  the  use  of  a  model  dam  for  the  deter- 
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contracted  and  suppressed  weirs,  down  to 
a  breadth  of  7  ft.  and  head  of  3/10  ft." 

Plate  VII  in  "Hydraulics,"  by  Hamilton 
Smith,  Jr.,  is  a  plat  of  the  coefficient  C. 
These  curves  have  been  traced  in  the  illu.s- 
tration  herewith,  and  the  points  on  the  sev- 
eral curves,  representing  the  same  ratio 
hJl  (l  being  the  length  of  the  crest  and  h 
the  head  over  the  crest)  picked  off.  It  is 
interesting  to  note  that  these  points  fall 
very  closely  on  a  straight  horizontal  line, 
pointing  toward  the  constancy  of  the  coeffi- 
cient C.  To  be  a  little  more  clear,  take  the 
proportion  h/l  =  Vs.  The  points  will  be 
obtained  for  each  case  by  simply  dividing 
the  length  by  8.  For  I  =  15  ft.,  the  head 
must  be  15/8  =  1.875.  Similarly  on  I  = 
10  ft.,  h  =  10/8  =  1.25;  on  i  =  7  ft.,  h  = 
7/8  =  0.875;  on  Z  =  5  ft.,  /i  =  5/8  =  0.625; 
on  I  =  4,  h  =  4/8  =  0.5,  and  so  on. 

It  would  seem,  then,  that  C  is  the  same 
for  all  suppressed  weirs  over  7  ft.  long  and 
for  the  special  head,  ml,  where  m  =  factor 
h/l.  Or,  broadly  stated,  C  in  Q  =  2/3 
cbh\/2gh  is  constant  for  all  similar  weirs 
having  the  same  ratio  h/b.  One  value  for  m 
has  been  followed  through,  but  other  values 
produce  the  same  result. 

The  curves  for  the  suppressed  weir  have 
been  used  in  preference  to  those  of  the  fully 
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mination  of  the  flow  on  a  rather  large 
structure,  and  the  article,  aside  from  de- 
scribing a  unique  device,  presents  us  with 
the  suggestion  of  using  models  for  the 
obtaining  of  rating  curves  for  streams  too 
large  for  weirs  or  meters.  The  article 
closes  with  a  summation  of  possible  errors, 
as  follows: 

"In  summing  up  the  probable  sources  of 
error  in  the  above  method  we  may  con- 
sider them  under  the  following  heads: 
(1)  Errors  in  hydraulic  measurements  of 
the  flow  over  the  model;  (2)  errors  in  draw- 
ing the  rating  curves;  (3)  errors  in  assum- 
ing the  flow  over  similar  dams  to  be  pro- 
portional to  the  5/2  power  of  their  linear 
dimensions;  (4)  errors  in  the  construction 
of  the  model." 

Question  of  Proportional  Flow 

Errors  1,  2  and  4  have  to  do  only  with 
the  personal  side  of  the  question  and  may 
be  entirely  waived  in  a  consideration  of  the 
soundness  of  the  principles  underlying  such 
a  method.  No.  3,  then,  may  be  considered 
the  pillar  supporting  the  entire  structure. 

This  article  is  not  intended  as  a  conclu- 
sive proof  of  the  accuracy  of  the  assumption 
of  No.  3,  but  as  an  investigation  only. 
There  are  several  methods  of  attack.  One 
will  be  taken  up  at  present,  and  is  simply 
an  application  of  a  statement  in  the  article 
mentioned  above,  to  wit: 

"If  the  curves  of  the  coefficient,  G,  in 
terms  of  head,  h,  and  for  different  breadths 
of  notch  up  to  19  be  examined  in  Hamilton 
Smith's  'Hydraulics,'  it  will  be  noted  that 
the  constancy  of  this  coefficient  holds  within 
2  per  cent  throughout  the  entire  range  of 


contracted  in  the  face  of  the  fact  that 
because  the  contractions  are  independent  of 
the  head,  discordant  effects  of  the  factor 
h/l  would  enter  into  the  relation  to  an  ex- 
aggerated degree  for  small  weirs.  The 
straight-line  tendency  is,  however,  notice- 
able for  the  longer  crests. 

Application 

A  simple  case  will  demonstrate  the  ap- 
plicability of  the  above  method.  Assume 
that  the  weir  in  hand,  with  the  approach- 
downstream  channel  and  bottom,  has  been 
carefully  reproduced  in  model,  all  linear  di- 
mensions of  which  are  1/20  of  those  cor- 
responding on  the  actual.  The  model,  too, 
is  small  enough  to  be  calibrated  correctly 
by  the  use  of  a  standard  weir. 

Now  the  rating  curve  obtained  by  careful 
calibration  can  be  converted  into  one  for  the 
actual  by  simply  multiplying  all  "quantities" 
by  (20)""'  =  1789,  and  all  "heads"  by  20. 
Suppose,  for  instance,  it  is  required  to  find 
the  discharge  over  the  weir  when  the  water 
rises  to  a  height  of  10  ft.  over  the  crest, 
and  that  the  quantity  over  the  model  for 
6  in.  (10  ft. -4-20)  is  15  sec.-ft.  Then  the 
quantity  sought  is  15  X  1789  =  26,835 
sec.-ft. 

Government  Timber  Purchases  in  Cal- 
ifornia during  the  last  fiscal  year  totaled 
43,893,000  ft.  b.m.,  of  which  35,841,000  ft. 
b.m.  was  cut  for  commercial  purposes,  and 
the  remainder  was  supplied  to  homesteaders 
or  was  removed  from  the  forests  by  per- 
mission and  without  charge.  When  sold  to 
homesteaders  the  price  is  50  cents  per  thou- 
sand feet. 
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Analysis  and  Tests  Held  to  Show  Advantages 
of  New  Flat-Slab  Reinforcement 

Part  2— Tests  of  Full-Size  Flat  Slab  and  of  Circumferential 
Cantilevers  Reported  and  Discussed — Steel  Stresses  Measured 

By  EDWARD  SMULSKI 
Chief  Engineer,  S-M-I  Flat  Slab  System  Company,  Boston 


FOLLOWING  the  theoretical  discussion 
of  the  new  system  of  combined  radial 
and  circumferential  reinforcement  for  flat 
slabs  presented  in  Part  1,  in  last  week's  is- 
sue, page  217,  there  will  here  be  detailed 
the  results  of  a  series  of  practical  field 
tests.  These  tests  were  made  for  the  pur- 
pose of  determining  the  carrying  capacity 
of  slabs  built  with  the  new  type  of  rein- 
forcement, and  to  find  the  relative  effective- 
ness of  steel  placed  in  rings,  as  radials  and 
in  bands  as  in  the  older  two-way  and  four- 
way  systems. 

Test  of  20-Foot  Flat  Slab 

To  determine  the  carrying  capacity  of  a 
slab  designed  by  the  Smulski  flat-slab  sys- 
tem, two  slabs  were  tested,  one  of  which 


REINFORCEMENT   OF   20-FOOT   TEST    SLAB 

will  be  described.  Deflection  and  exten- 
someter  readings  were  taken,  but  are  not 
given,  because  the  stresses  in  the  steel  at 
the  maximum  applied  load  were  compara- 
tively small,  due  to  the  fact  that  the  test 
was  in  the  stage  where  the  tensile  value  of 
concrete  was  not  yet  destroyed.  The  test 
will  serve,  however,  as  a  good  comparison 
with  a  similar  test  in  which  the  steel  was 
arranged  according  to  another  system. 

The  test  slab  was  20  ft.  square,  and  was 
supported  by  four  columns  spaced  12  ft. 
on  centers  in  such  a  way  that  the  slab  pro- 
jected on  all  sides  4  ft.  beyond  the  centers 
of  the  columns.  The  purpose  of  the  projec- 
tions was  to  create  a  condition  of  continuity 
by  causing  negative  bending  moment  at  the 
supports.  The  thickness  of  slab  was  41/2 
in.  and  the  mild  steel  reinforcement  is 
shown  in  one  of  the  photographs.  Unit  C 
at  the  column  head  consisted  of  twenty 
y2-in.  round  radials,  five  %-in.  round  out- 
side rings  and  one  1-in.  round  center  ring. 
The  positive  bending  moment  reinforce- 
ment of  the  12-ft.  panel  in  each  quarter 
consisted  of  four  half-units  A  composed  of 
three  and  a  half  %-in.  round  straight  bars, 
and  one  Unit  B  composed  of  five  %-in. 
round  rings  and  five  5/16-in.  round  effec- 
tive diagonal  bars.  The  slab  outside  of  the 
12-ft.  panel  was  reinforced  at  each  side 
with  six  %-in.  round  straight  bars  parallel 
to  Unit  A.  The  weight  of  steel  within  the 
12-ft.  panel  was  2.1  lb.  per  square  foot.  The 
slab  was  poured  Dec.  8  and  9,  1913,  and 
the  test  was  started  the  latter  part  of 
March,  1914.  To  prevent  arching  of  the 
material,  the  broken  stone  loading  was  ap- 
plied in  boxes  6  ft.  4  in.  square,  leaving  ap- 
proximately 6  in.  between  the  boxes. 
The  photograph  herewith  shows  the  total 


maximum  applied  loading  of  the  slab, 
which  consists  of  6  ft.  of  loading  material 
placed  uniformly  over  the  whole  slab, 
equivalent  to  600  lb.  per  square  foot,  and 
up  to  about  10  ft.  6  in.  in  the  central  part 
of  the  slab.  The  total  test  load  was  about 
130  tons.  The  load,  however,  was  left  on 
the  slab  five  months  in  order  to  determine 
the  long-time  effect.  The  stresses  at  the 
column  head  were  very  low,  and  only  two 
faint  hair  cracks  developed.  The  cracks  at 
the  bottom  of  the  slab  were  more  definitely 
developed,  but  the  stresses  did  not  reach 
the  elastic  limit. 

Based  on  bending  moments  specified  for 
flat  slabs  by  the  Chicago  Building  Depart- 
ment, the  computed  stresses  in  the  steel 
for  the  test  load  within  the  12-ft.  panel 
would  be,  at  the  column  head,  about  60,000 
lb.  per  square  inch,  and  in  the  center  of 
span,  50,000  lb.  per  square  inch,  or  far 
above  the  elastic  limit  of  mild  steel. 

It  is  of  interest  to  compare  the  results  of 
the  above  test  with  the  results  of  the  tests 
published  by  H.  T.  Eddy  in  his  book  on  the 
"Theory  of  the  Flexure  and  Strength  of 
Rectangular  Flat  Plates,"  where  a  similar 
slab  test  is  cited  on  page  92,  in  which  bands 
of  rods  were  used.  The  span  of  the  slabs 
in  both  cases  was  the  same,  but  the  slab 
described  by  Professor  Eddy  was  6  in. 
thick  instead  of  4y2  in.  and  the  weight  of 
steel  within  the  area  of  the  12-ft.  panel 
was  2.42  lb.  per  square  foot  instead  of  2.1 
lb.  per  square  foot.  It  completely  failed 
under  a  load  of  120  tons,  while  the  above 


test  slab  carried  about  130  tons  without 
sign  of  weakness. 

Tests  of  Circumferential  Cantilevers 

The  general  discussion  of  flat  slabs  given 
in  Part  1  pointed  out  that  the  most  im- 
portant part  of  a  flat  slab  is  the  circum- 
ferential cantilever  at  the  column.  The 
tests  here  described  were  designed  to  study 
the  action  of  circumferential  cantilevers 
with  various  arrangements  of  reinforce- 
ment. The  results  are  applicable  to  flat 
slabs. 

The  purpose  of  these  tests  was  (1)  to  de- 
termine the  effectiveness  of  the  rings,  (2) 
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FIG.  5 — OCTAGONAL  TEST  SPECIMENS  AND  TIMBER- 
TESTING  PLATFORM 


MAXIMUM  LOAD  APPLIED  TO  SLAB 

to  determine  the  most  efikient  combination 
of  rings  and  radials,  (3)  to  compare  the 
effectiveness  of  the  reinforcement  placed  in 
bands,  as  in  the  two-way  and  four-way 
systems,  with  the  reinforcement  placed  in 
the  direction  of  the  stress. 

Concrete  in  the  proportion  1:2:4  was 
used.  The  compressive  strength  of  blocks, 
6x6  in.,  made  at  the  time  of  pouring 
the  specimens,  cured  under  the  same  con- 
ditions as  the  test  specimens  and  tested  at 
an  age  of  52  days,  was  2100  lb.  per  square 
inch.  The  estimated  strength  of  8  x  16-in. 
cylinders  at  28  days  on  the  basis  of  the 
above  test  was  1385  lb.  per  square  inch,  or 
lower  than  first-class  1 :2 :4  concrete.  Round 
bars  of  plain  mild  steel,  with  an  average 
elastic  limit  of  35,000  lb.  per  square  inch, 
were  used.  The  age  of  specimens  1  to  6 
ranged  from  35  to  47  days.  Specimens  7 
and  8  were  51  and  50  days  old  respectively. 

Dimensions  and  Reinforcement  of 
Specimens 

Fig.  5  shows  the  dimensions  of  the  speci- 
mens, which  were  octagonal  in  shape,  6  ft. 
6  in.  inside  diameter.  The  column  head, 
also  octagonal  and  built  monolithic  with 
the  slab,  was  2  ft.  in  diameter.  The  re- 
inforcement of  specimens  1  to  4  is  shown 
in  the  table  and  in  Fig.  5.  Specimens  5  and 
6  were  similar  except  that  the  number  of 
radials  was  reduced  from  20  to  10  and  5 
respectively,  combined  with  five  y2-in. 
rings.  The  reinforcement  of  specimen  7 
consisted  of  four  layers  of  rods  in  each  of 
the  four  directions,  with  nine  5/16-in. 
round  rods  per  layer.  Specimen  8  was 
reinforced  with  steel  in  top  and  bottom; 
the  tensile  reinforcement  consisted  of  two 
layers  placed  at  right  angles,  with  twelve 
%-in.  round  rods  per  layer,  and  the  com- 
pressive reinforcement  consisted  of  two 
layers  with  eight  %-in.  round  rods  per 
layer. 

The  concrete  was  mixed  by  hand  on  the 
cement  floor  of  the  shed.  Four  laborers 
were  used  who  had  had  experience  on  ac- 
tual construction,  and  four  specimens  a  day 
were  poured.     The  specimens  were  stored 
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in  a  shed  at  a  temperature  of  between  50 
and  60  deg.,  maintained  by  means  of  a 
salamander.  The  steel  was  wired  by  com- 
mon laborers  and  the  rings  were  less  regu- 
lar in  shape  and  spacing  than  obtained  in 
actual  construction,  where  they  are  as- 
sembled to  a  template.  Especially  marked 
is  the  irregularity  in  specimen  3,  in  which 
the  space  between  ring  1  and  ring  2  was 
much  larger  than  intended,  which  con- 
tributed in  part  to  the  failure  of  the  speci- 
men. 

Preparatory  to  the  test  gage  holes  about 
1/32  in.  in  diameter  were  drilled  in  the  ex- 
posed steel.  Particular  care  was  required 
to  space  the  holes  in  the  steel  rods  as  near 
8  in.  apart  as  possible,  and  to  make  them 
round  and  perpendicular  to  the  body  of  the 
bar. 

Method  of  Testing 

The  specimens  weighed  approximately  1 
ton  each.  The  testing  platform  was  con- 
structed in  such  a  way  as  to  prevent  over- 
turning, as  shown  in  Fig.  5.  The  load  was 
applied  at  sixteen  points  along  the  circum- 
ference, 2  ft.  from  the  column  head,  each 
specimen  being  provided  with  sixteen  holes 
spaced  uniformly  around  its  circumference. 
During  testing,  eight  swings  were  sus- 
pended from  the  specimens  by  means  of 
wire  rope  passing  through  the  holes,  and 
the  swings  were  loaded  with  pig  iron.  It 
took  from  two  to  three  days  to  test  one 
specimen. 

In  specimen  4,  which  contained  the 
strongest  reinforcement,  readings  were 
taken  after  the  application  of  sixteen  pigs 
per  swing,  while  in  specimen  1,  with  the 


weakest  reinforcement,  only  six  pigs  per 
swing  constituted  a  load.  In  specimens  3 
and  4  the  capacities  of  the  specimens  were 
larger  than  the  weight  of  pigs  which  could 
be  placed  in  the  swings,  therefore  it  was 
necessary  to  place  additional  load  on  the 
top  of  these  specimens.  This  was  placed  on 
two  supports  so  that  the  resultant  nearly 
coincided  with  the  points  of  application  of 
the  swings. 

The  pigs  were  uniform  in  size,  so  that  a 
pig  could  be  accepted  as  a  basis  of  figuring 
the  load,  the  average  weight  per  pig  being 
56  lb.  In  loading  the  pigs  were  applied  in- 
discriminately, so  that  it  is  a  fair  assump- 
tion that  the  number  of  pigs  multiplied  by 
56  lb.  represented  the  actual  loading  on  the 
swings.  One  of  the  photographs  shows  the 
maximum  applied  load  on  specimen  1. 

Deformation  Readings  Taken 

Deformation  readings  after  each  load 
were  taken  on  8-in.  gage  lines  by  means  of 
a  Berry  extensometer  loaned  by  the  Massa- 
chusetts Institute  of  Technology.  The  posi- 
tion and  number  of  gage  lines  are  shown 
in  Fig.  6.  Fig.  7  shows  the  stress  dia- 
grams. In  plotting  the  diagrams,  all  the 
individual  readings  for  the  same  rings 
were  averaged,  as  the  difference  between 
deformation  readings  on  diflEerent  gage 
lines  on  the  same  ring  were,  as  a  rule, 
small. 

For  the  radials  the  averages  plotted 
first  are  for  the  group  of  inside  gage  lines 
A,  B,  C,  D„  then  for  group  A,  B,  C,  D„ 
etc.  For  specimens  7  and  8  curves  for  each 
of  the  bars  were  drawn  separately,  because 
their  position  in  the  specimen  was  differ- 


ent and  the  assumption  of  equal  stresses 
not  justified. 

Results  of  Tests 

The  accompanying  table  gives  the  results 
of  the  tests.  Specimens  1,  2,  7  and  8  were 
loaded  to  the  elastic  limit  of  the  steel.  In 
specimen  3  at  the  load  of  28,000  lb.  the 
wires  supporting  two  of  the  swings  broke 
and  the  impact  of  the  fallen  pigs  weakened 
the  specimen  so  that  after  the  load  was  re- 
placed and  reached  29,500  lb.,  one  corner 
was  broken  off  before  the  elastic  limit  of 
the  specimen  was  reached.  At  the  place  of 
failure  the  rings  were  misplaced,  so  that 
the  actual  distance  between  rings  1  and  2 
was  8  in.  instead  of  6  in.  as  contemplated, 
thereby  putting  more  than  its  share  of 
stress  in  ring  1  and  thus  contributing  to 
the  failure.  The  rest  of  the  circumfer- 
ence of  specimen  3  did  not  show  any  weak- 
ness at  the  time  the  corner  broke  off,  and 
the  stress  diagrams  show  that  the  measured 
stresses  at  the  time  of  failure  were  below 
the  elastic  limit. 

In  specimen  4  the  maximum  applied 
load  consisted  of  640  pigs  (35,800  lb.), 
after  which  further  loading  was  abandoned 
before  the  elastic  limit  was  reached,  on  ac- 
count of  the  difficulty  of  placing  more  ma- 
terial and  the  danger  to  the  workmen. 
The  loading  of  specimens  5  and  6  was 
abandoned  before  the  elastic  limit  was 
reached. 

First  Visible  Cracks 

The  first  visible  cracks  appeared  at  loads 
and  stresses  in  steel  given  in  the  table,  col- 
umns 19  and  20.    Judging  from  the  stress 
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SPECIMEN  3 


SPECIMEN  A  SPECIMEN  7  SPECIMEN  8 

FIG.  6 — POSITION  OF  GAGE  LINES  ON  STEEL  REINFORCEMENT  AND  CRACKS  ON  UPPER  SURFACE  AFTER  TESTING 
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FIG.   7— STRESS  DIAGRAMS  SHOW  RELATION  BETWEEN  TOTAL  APPUED  LOAD  AND  UNIT  STRESSES  IN  REINFORCEMENT 
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diagrams,  cracks  invisible  to  the  eye  must 
have  appeared  at  a  smaller  load  corre- 
sponding to  the  break  in  the  deformation 
curve.  The  first  crack,  at  first  hardly 
noticeable,  extended  all  the  vcay  around  the 
circumference  of  the  column  head  about  2 
in.  from  its  edge.  With  additional  loading 
this  crack  opened  slowly  and  additional  cir- 
cumferential and  radial  cracks  appeared. 
The  extent  of  the  cracking  at  final  load  is 
seen  from  Fig.  6.  In  all  specimens  the 
cracks  were  larger  in  number  and  size  in 
tke  part  where  the  tensile  value  of  the  con- 
crete was  destroyed  by  the  gage  holes,  and 
where  initial  cracking  was  caused  by  the 
drilling  of  the  holes  in  the  concrete.  It  is 
especially  noticeable  above  the  radials  and 
straight  bars  with  gage  lines.  After  the 
load  was  removed  the  cracks  closed. 

No  cracks  developed  within  the  column 
head  although  the  radials  were  stressed  to 
the  elastic  limit  and  did  not  bear  against 
the  center  ring. 

Effectiveness  of  Reinforcement 

The  effectiveness  of  the  rings  was  de- 
termined by  computing  the  area  of  radials 
required  to  produce  a  moment  of  resistance 
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equal  to  the  difference  between  the  bending 
moment  and  the  moment  of  resistance  of 
the  radials.  The  ratio  of  the  resulting 
area  to  the  cross-section  of  the  outside 
rings  gives  the  effectiveness  of  the  rings, 
In  determining  the  cross-section  of  the 
rings,  the  outside  rings  1  to  4  were  con- 
sidered as  fully  effective,  because,  as  is 
evident  from  the  stress  diagrams,  the 
stresses  in  the  rings  were  equal.  The 
stresses  in  ring  5  were  much  smaller  than 
those  in  the  remaining  outside  rings,  which 
can  be  explained  by  the  fact  that  it  was 
placed  too  near  the  column  head  and  was 
therefore  only  partly  effective.  The  effec- 
tiveness of  this  ring  was  reduced  in  the 
ratio  of  the  stresses  resisted  by  it  to  the 
stresses  in  rings  1  to  4  at  the  same  load, 
because  if  properly  placed  ring  5  would  re- 
sist the  same  stresses  as  the  other  rings 
In  the  table,  column  17,  is  given  the  effec- 
tiveness of  rings  for  specimens  1  to  4, 
which  ranges  from  8.1  for  specimen  4  to 
9.65  for  specimen  1.  The  effectiveness  of 
the  rings  in  specimens  3  and  4  is  much 
smaller  than  in  specimens  1  and  2,  which 
points  to  the  fact  that  probably  the  esti- 


mated ultimate  loads  are  smaller  than  the 
actual  capacity  of  the  specimens. 

Comparison  of  specimen  3  with  speci- 
mens 5  and  6,  which  differed  only  in  the 
number  of  radial  bars,  shows  that  although 
the  reduction  in  weight  of  steel  by  the 
omission  of  radial  bars  in  the  latter  was 
small,  specimen  3  showed  much  greater 
stiffness  and  larger  ultimate  load. 

Comparison  of  the  efficiency  of  the  steel 
in  specimens  with  radial  bars  and  rings 
and  specimens  with  bands  is  obtained  by 
inspection  of  the  table,  column  18,  giving  the 
load  per  pound  of  tensile  steel  obtained  by 
dividing  the  total  ultimate  load  by  the 
weight  of  tensile  steel  in  the  specimen. 
From  comparison  of  specimens  7  and  8 
with  specimens  1  to  4,  we  find  that  speci- 
mens 1  to  4  carry  more  than  double  the 
load  per  pound  of  steel  carried  by  the  speci- 
mens with  band  reinforcement. 

Conclusions 

The  following  conclusions  can  be  given: 

1.  Rings  form  a  very  effective  rein- 
forcement where  stresses  in  two  directions 
are  to  be  resisted. 

2.  The  effectiveness  of  a  ring  as  circular 
cantilever  reinforcement,  the  tests  show,  is 
equivalent  to  9.65  times  the  area  of  a  radial 
bar  of  equal  cross-section  where  the  rings 
resist  60  per  cent  of  the  total  bending  mo- 
ment and  8.1  times  the  area  of  a  radial 
bar  of  equal  cross-section  where  the  rings 
resist  82  per  cent  of  the  total  bending 
moment. 

3.  The  minimum  distance  of  the  first 
outside  ring  from  the  edge  of  the  column 
head  should  be  at  least  equal  to  the  depth 
of  the  slab  to  develop  the  full  tensile  value. 

4.  The  center  ring  takes  very  little 
stress.  It  is,  however,  necessary  to  keep 
the  radial  bars  in  alignment  during  con- 
struction. 

5.  The  use  of  rings  without  proper  pro- 
portion of  radial  bars  is  not  desirable.  This 
is  evident  by  comparing  specimens  5  and  6 
with  specimen  3.  In  practice  this  ratio  is . 
dependent  upon  other  items;  however,  not 
less  than  20  per  cent  of  the  total  required 
area  should  be  placed  in  radials,  to  give 
good  stiffness. 

6.  The  circles  must  be  proportioned  in 
such  a  way  that  the  diameter  of  the  cir- 
cle shall  extend  several  inches  beyond  the 
points  where  the  reinforcement  is  re- 
quired. 

7.  The  lap  of  50  diameters  of  plain  bar 
used  in  the  tests  proved  to  be  sufficient  to 
develop  the  elastic  limit  of  the  bar.  In  no 
case  did  failure  occur  at  the  splice. 

8.  Stresses  are  equally  resisted  by  all  the 
rings  (except  when  the  rings  are  not  prop- 
erly placed),  and  the  elastic  limit  in 
radials  and  rings  is  reached  at  about  the 
same  time. 

9.  The  effectiveness  of  the  compressive 
reinforcement  is  evident  from  the  fact  that 
even  for  the  large  load  carried  by  speci- 
men 4  no  compressive  weakness  was  mani- 
fested. 

10.  Specimens  reinforced  with  straight 
bars  built  on  the  two-way  and  four-way 
systems  (specimens  7  and  8)  failed  under 
smaller  actual  bending  moment  (figured  on 
the  basis  of  load  times  the  radial  distance 
from  the  column  head,  which  was  used  for 
all  specimens)  than  the  moment  of  resist 
ance  of  the  steel.  This  can  be  explained 
by  the  fact  that  the  moment  acts  in  all  di- 
rections around  the  circumference  radially 
and  circumferentially,  while  the  moment  of 
resistance  acts  only  in  the  direction  of  the 
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bands.  Therefore  only  the  components  of 
the  moment  of  resistance  were  effective  in 
resisting  the  bending  moment. 

11.  Radial  and  circumferential  rein- 
forcement is  more  effective  than  straight 
bars.  By  comparing  the  effectiveness  of 
steel  of  equal  weights  from  the  table,  it  is 
evident  that  radial  reinforcement  is  more 
than  twice  as  effective  as  the  reinforcement 
consisting  of  straight  bands. 

These  tests  were  made  by  the  writer  un- 
der the  supervision  of  Sanford  E.  Thomp- 
son, consulting  engineer,  Boston.  The 
specimens  were  built  under  the  direction  of 
H.  M.  Davis,  engineer,  and  readings  were 
made  by  K.  A.  Funk  and  A.  H.  Haggart 
from  Mr.  Thompson's  office,  and  T.  A. 
Shea  on  behalf  of  the  writer.  The  work 
was  supervised  by  both  Mr.  Thompson  and 
the  writer. 


Turkestan  Gaging  Station  Has  a 
Curious  Winch 

THE  gaging  station  illustrated  in  the 
accompanying  view  represents  a  com- 
bination of  primitive  and  modern  equip- 
ment. The  modern  features  are  shown  by 
the  use  of  a  Gurley  current  meter.  Price 
pattern,  while  the  winch  is  a  relic  of  early 
days.  Instead  of  being  fitted  with  lever 
handles  attached  to  the  drum  shaft,  as  is 
customary  in  this  country,  the  winch  is 
operated  by  means  of  pegs  on  a  large  wheel, 
as  is  clearly  shown  in  the  photographic 
view. 

The  station  is  operated  by  the  hydro- 
graphic  service  of  the  Imperial  Russian 
Government,  and  the  photograph  was  sup- 
plied to  the  Engineering  Record  by  W.  &  L. 
E.  Gurley,  of  Troy,  N.  Y.,  manufacturers  of 
the  current  meter  referred  to. 
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Convicts  Build  Mountain 
Highways  in  California 

Two   Camps   of  61   Men   Each   Have   Been   at 
Work    Since    Last    September— Four    At- 
tempted Escapes  Were  Frustrated  by 
Fellow  Convicts 

THE  California  Highway  Commission  has 
recently  established  two  road  construc- 
tion camps  in  the  northern  part  of  the  state 
m  which  convict  labor  is  employed  exclu- 
sively. The  camps  are  being  operated  under 
the  supervision  of  men  selected  to  direct 
the  work,  because  they  had  the  success  of 
the  plans  at  heart  and  desired  to  demon- 
strate to  the  public  that  when  properly  or- 
ganized and  directed  convict  labor  offers  a 
practicable  and  economical  method  of  ob- 
taining good  results  in  the  construction  of 
roads. 

Two  Camps  Established 

The  first  group  of  forty-seven  convicts 
left  the  state  prison  at  San  Quentin  on 
Sept.  20,  1915,  and  was  followed  later  by 
fourteen  men,  thus  bringing  the  total  num- 
ber in  camp  A  to  sixty-one.  The  second  camp 
was  established  Nov.  8,  1915,  starting  with 
thirty-four  men,  which  number  was  later 
increased  by  twenty-seven  more,  making  a 
total  of  sixty-one  at  camp  B.  Up  to  the 
present  time  the  men  in  these  camps  have 
been  continuously  employed  on  road  con- 
struction, and  while  it  may  be  too  early  to 
draw  final  conclusions,  state  authorities  feel 
that  the  results  thus  far  indicate  that  the 
plan  will  prove  eminently  successful. 

The  camps  are  located  on  the  south  fork 
of  the  Eel  River  in  northern  Mendocino 
County,  camp  B  being  about  13  miles  from 
the  Humboldt  County  line  and  camp  A  5 
miles  farther  south.  Both  camps  are  ac- 
cessible by  wagon  roads  from  the  coast,  dis- 
tant 24  miles,  by  which  route  all  supplies 
and  equipment  have  to  come  in.  The  camps 
were  established  about  midway  in  the  33- 
mile  section  proposed  to  be  built  by  convict 
labor,  and  which  includes  the  roughest  por- 
tion of  the  main  trunk  highway  to  be  built 
between  San  Francisco  and  Eureka.  This 
location  was  chosen  as  being  the  only  point 
where  conditions  were  favorable  for  ad- 
vancing the  work  on  either  side  of  the 
camps.  At  the  same  time  it  would  be  pos- 
silile  to  work  on  a  part  of  the  line  where 
the  rock  formation  offers  greatest  advan- 
tage for  winter  construction. 

Camp  Organization 

The  highway  commission  is  represented 
in  the  camps  by  the  superintendent,  who  is 
an  engineer  experienced  in  highway  con- 
struction and  who  directs  the  organization. 
He  is  assisted  at  each  camp  by  a  foreman 
and  a  transitman  with  one  or  two  rodmen. 
The  prison  authorities  are  represented  by 
three  guards  at  each  camp,  one  of  whom 
has  direct  charge  of  the  conduct  and  dis- 
cipline of  the  men  and  who  also  has,  under 
the  direction  of  the  superintendent,  charge 
of  the  commissary  and  messhouse.  The 
other  two  guards  act  as  sub-foremen,  and 
when  on  the  work  are  under  the  direction 
of  the  foreman.  Cooks,  blacksmiths,  pow- 
der men  and  teamsters  are  all  convicts,  so 
that  other  than  foremen  there  is  no  free 
labor  regularly  resident  in  the  camp.  Under 
the  honor  system  the  men  are  not  guarded, 
and  the  terin  "guard"  in  connection  with 
the  camp  organization  is  a  misnomer. 

The  California  convict  labor  bill  provides 
that  the  state  board  of  prison  directors  shall 
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have  full  jurisdiction  at  all  times  over  the 
discipline  and  control  of  the  convicts  em- 
ployed on  state  roads.  There  are  no  fire- 
arms in  evidence  either  in  the  camps  or  on 
the  work,  and  the  men  are  treated  much  the 
same  as  free  labor.  Punishment  for  any 
infringement  of  rules  is  only  administered 
by  returning  the  men  to  the  prison  and 
withdrawing  the  additional  good-time  al- 
lowance provided  by  law,  which  is  one  day 
for  each  two  calendar  days  that  the  convict 
is  employed  on  road  work. 

An  Escape  Foiled 

No  precautions  are  taken  against  escapes, 
and  the  men,  outside  of  working  hours  and 
on  holidays,  enjoy  almost  absolute  freedom. 
This  privilege  has  resulted  so  far  in  four 
unsuccessful  attempts  to  escape.  The  cir- 
cumstances of  a  recent  capture  indicate  the 
spirit  in  the  camp.  Two  of  the  convicts 
got  on  the  trail  of  two  runaways  and  after 
a  strenuous  chase  in  the  snow  over  a  rugged 
country  overtook  them  at  a  cattle  ranch. 
After  pleading  with  them  without  avail  to 
return  to  the  camp,  and  the  rancher  being 
at  a  loss  to  know  whether  or  not  all  four 
had  escaped  from  the  camp,  at  the  instiga- 
tion of  the  trusties  they  were  all  held  by 
the  rancher  at  the  point  of  a  shotgun  until 
the  guards  arrived. 

At  camp  A  the  men  are  housed  in  18  x 
30-ft.  tents  provided  with  wood  floors  and 
each  occupied  by  from  12  to  14  men.  At 
camp  B  a  frame  building  18  x  21  ft.  in  plan 
covered  with  Malthoid  roofing  and  lined 
with  building  paper  is  provided  for  each  8 
men.  All  bunkhouses  are  provided  with  an 
iron  cot,  mattress,  blankets  and  pillow  and 
an  iron  camp  chair.  A  camp  reading  room 
is  kept  equipped  with  books  and  magazines 
as  well  as  checkers  and  dominoes,  but  no 
playing  cards. 

The  commissary  equipment  is  first  class 
throughout,  and  an  ample  supply  of  good 
wholesome  food  is  served  in  an  airy  and 
well-lighted  messroom.  The  equipment  at 
each  camp  includes  a  bathroom  with  hot 
and  cold  water,  four  showers,  and  a  laun- 
dry. Each  person  washes  and  mends  his 
own  clothes,  and  one  of  the  convicts  is  oc- 
casionally detailed  for  shoe  repairing. 

The  work  was  purposely  laid  out  with 
reference  to  weather  conditions  and  geolog- 
ical formation  so  as  to  preclude  the  econom- 
ical use  of  teams,  limiting  the  work  to 
hand  implements.  Only  one  team  is  em- 
ployed at  each  camp,  and  this  is  detailed  to 
the  work  of  clearing,  hauling  firewood,  and 
distributing  culvert  material.  The  convicts 
clear  the  right-of-way,  install  culverts,  and 
build  the  road  to  completion. 

Experiment  Considered  Successful 

The  convicts  are  of  various  nationalities, 
from  all  grades  of  society.  Their  sentences 
vary  from  a  few  months  to  life  terms. 
Crimes  range  from  petty  larceny  to  murder, 
the  average  sentence  being  about  12  years; 
those  serving  life  terms  are  men  whom  the 
prison  directors  are  considering  for  parole. 

The  energetic  spirit  which  highway  en- 
gineers report  as  prevailing  in  the  camps  is 
taken  as  evidence  that  the  effort  to  har- 
monize all  of  these  different  natures  into  an 
efficient  force  has  proved  successful.  Ex- 
treme weather  conditions  characteristic  of 
the  locality  were  expected,  and  a  decision 
was  made  in  advance  that  the  situation  de- 
manded a  firm  stand  for  six  days'  work  in 
seven,  rain  or  shine.  Suitable  clothing  was 
provided,  and  this  program  has  been  suc- 
cessfully adhered  to. 


Since  the  installation  of  the  camps  19 
men  have  been  returned  to  the  prison,  5 
were  malcontents  and  agitators,  4  attempt- 
ed to  escape,  7  became  sick,  and  3  were 
paroled.  As  a  result  of  experience  in  these 
camps,  it  is  believed  that  the  proper  appli- 
cation of  reward  for  good  conduct  and  dili- 
gence, and  punishment  for  misbehavior  and 
indolence,  bear  a  very  important  relation  to 
the  successful  administration  of  the  organ- 
ization. 

Costs 

The  cost  data  obtained  up  to  date  are  not 
considered  a  fair  criterion  of  the  eflSciency 
of  the  system.  Men  accustomed  to  the  in- 
action of  prison  life  are  more  or  less  unused 
to  manual  labor,  and  in  this  case  have  not 
yet  had  time  to  become  inured  to  the  rigor- 
ous camp  life.  In  addition  to  this,  the  cost 
of  building  the  camps  and  transporting  men 
to  this  remote  locality  makes  a  showing  not 
comparable  with  that  ultimately  expected; 
however,  including  these  additional  costs, 
the  camp  records  to  date  show  the  following 
apportionment: 


Cost  Per  Convict  Pbb  Dat 

Subsistence    to  (> 

Housing   ■  ■  ■  '22 

Transportation    .'joj 

Clothes  and  other  allowances  (Including  bos^ 

pital  treatment)    24 

Guarding '0J2 

Total     $1,314 


This  total  figure  works  out  as  the  equiva- 
lent of  43  cents  per  cubic  yard  of  earth  and 
rock  excavation  involved  in  the  work.  This 
would  include  all  clearing  and  grubbing  in- 
cidental thereto. 

The  work  at  the  convict  camps  has  been 
under  the  supervision  of  F.  A.  Kittredge, 
who  reported  through  F.  G.  Somner,  di- 
vision engineer,  to  A.  B.  Fletcher,  chief 
engineer  of  the  California  Highway  Com- 
mission. 


Peak  Flood  Run-Off  Figures  Given 
for  Southern  California 

DURING  the  storm  which  culminated  in 
southern  California  on  Jan.  27,  and 
which  came  as  a  record  rainfall  on  drainage 
areas  already  saturated,  the  maximum  flow 
ever  recorded  was  reported  from  the  Sweet- 
water, San  Diego  and  San  Luis  Rey  Riv- 
ers. These  streams  have  their  sources  in 
the  hills  between  the  Imperial  valley  and 
the  coast,  where  considerable  snow  falls  an- 
nually and  therefore  subjects  the  streams 
to  the  possibility  of  the  heavy  run-off  that 
comes  from,  warm  rains  on  snow-covered 
areas.  The  rainfall  ranges  from  about 
9  in.  on  the  coast  to  more  than  60  in.  in  the 
mountains. 

On  Jan.  27  the  run-off  from  the  100-sq. 
mile  basin  above  Sweetwater  dam  was  esti- 
mated to  have  averaged  33,000  sec.-ft.  for 
four  hours,  or  330  sec.-ft.  per  square  mile. 
On  the  San  Luis  Rey  River  a  gaging  taken 
near  the  mouth  at  5.30  p.  m.,  Jan.  27,  showed 
the  flow  to  be  55,000  sec.-ft.  from  the  578- 
sq.  mile  drainage  area,  or  95  sec.-ft.  per 
square  mile.  However,  at  the  peak  of  the 
flood  the  water  was  2  ft.  higher  than  wher 
the  last  gaging  was  taken.  On  the  San 
Diego  River  the  flow  at  the  peak  of  the  flood 
was  29,800  sec.-ft.  from  a  drainage  area  of 
434  sq.  miles,  or  68.6  sec.-ft.  per  square 
mile.  In  the  latter  case  the  peak  occurred 
less  than  twenty-four  liours  after  the  flow 
was  only  2000  sec.-ft. 
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WEIGHT    AND    VOLUME    OF    REFUSE    RECORDED   FREQUENTLY 

Cleanliness  Standard  for  Street  Cleaning 

for  First  Time 

Richard  T.  Fox,  General  Manager,  Chicago  Citizens'  Street  Cleaning 
Bureau,  Permits  No  Dirt  to  Lie  on  Streets  More  than  15  Minutes 


THAT  a  standard  of  cleanliness  for  street 
cleaning  by  the  intensive  method  may 
be  expressed  in  4*^61116  terms  was  proved 
for  the  first  time  in  a  paper  presented  re- 
cently to  the  Western  Society  of  Engineers 
by  Kichard  T.  Fox,  general  manager  of  the 
Citizens'  Street  Cleaning  Bureau  of  Chi- 
cago. In  the  120,000-sq.  yd.  area  of  streets 
in  the  shopping  district,  supervised  by  the 
bureau,  the  standard  of  cleanliness  permits 
no  dirt  on  the  street  beyond  a  maximum  of 
15  min.  On  a  typical  route,  excluding  the 
first  hour  of  work  when  the  force  is  clean- 
ing up  the  night's  accumulation  and  the 
noon  hour,  48  per  cent  of  the  total  pickups 
were  made  within  1  min.,  72  per  cent  in  2 
min.,  94  per  cent  in  6  min.  and  97  per  cent 
in  10  min.  Tests  made  on  all  the  routes 
cleaned  by  the  bureau  show  that  it  is  easily 
possible  to  collect  every  deposit  within  the 
15-min.  limit.  On  the  average,  dirt  dropped 
will  be  picked  up  within  2.7  min.  The  fol- 
lowing abstract  has  been  prepared  from 
Mr.  Fox's  paper: 

Cleaning  Problem  Analyzed 

In  order  to  make  clear  what  is  meant  by 
our  standard  of  cleanliness  it  is  necessary 
to  consider  the  character  and  distribution 
of  street  refuse  and  the  method  of  removing 
it  from  the  streets.  The  process  of  clean- 
ing the  streets  is  carried  out  in  two  op- 
erations— first,  the  collection  of  the  refuse 
from  the  streets;  second,  the  removal  of 


the  material  to  the  points  of  disposal.  The 
latter  is  a  simple  transportation  problem, 
involving  the  hauling  of  certain  quantities 
which  vary  somewhat  from  day  to  day  from 
definite  points,  definite  distances  to  the 
points  of  disposal.  The  factors  affecting 
the  amount  of  work  a  cart,  wagon,  motor 
vehicle  or  other  unit  can  do  per  day  can 
be  measured  and  a  definite  standard  of 
work  set  up.  The  quantity  and  quality  of 
work  can  be  readily  checked.  The  collec- 
tion of  the  refuse  from  the  streets  presents 
a  different  problem,  the  solution  of  which  is 
more  involved  as  to  a  determination  of 
standards  of  work  and  the  quantity  and 
quality  of  work. 

Street  Kefuse  Is  in  Two  Forms 

Eefuse  appears  on  the  street  in  two 
forms;  as  fragments  of  various  sizes  and 
as  fine  dust.  For  convenience  the  former 
will  be  referred  to  hereafter  as  dirt  or 
refuse  and  the  latter  as  dust  or  residual 
dust.  If  a  street  is  given  anything  like  the 
daily  attention  it  requires  the  dirt  appear- 
ing on  its  surface  through  the  day  will  lie 
in  detached  deposits  here  and  there  with 
clean  spaces  of  pavement  between  them.  It 
is  not  necessary  then  to  clean  the  entire 
street,  but  simply  to  remove  the  individual 
deposits  of  dirt.  The  demands  of  a  proper 
removal  of  this  refuse  from  the  street  sur- 
face requires  the  observance  of  two  prin- 
ciples:    First,  that  the  dirt  be  picked  up 


at  or  as  near  as  possible  to  its  point  of 
origin  in  the  street;  second,  that  the  refuse 
be  collected  as  near  the  time  of  origin  as 
possible.  If  the  dirt  is  thoroughly  col- 
lected just  where  it  lies  and  while  it  is 
still  moist  no  dust  will  be  raised  during 
the  operation. 

Fine  Dust  an  Annoyance 

If  these  two  principles  are  vigorously 
and  intelligently  applied  through  the  day 
there  will  remain  on  the  street  after  the 
day's  work  is  complete  a  very  fine  dust,  the 
quantity  of  which  will  depend  on  the  fine- 
ness of  the  broom  used  in  the  day's  work 
and  the  thoroughness  of  the  cleaning.  This 
residual  dust  is  the  greatest  annoyance  and 
nuisance  with  which  the  street-cleaning 
forces  have  to  contend,  and  as  a  medium  for 
disseminating  disease  germs  it  is  a  menacs 
to  health.  It  is  very  difficult  to  manage, 
because  it  is  appearing  every  moment  on 
the  street  from  such  sources  as  the  thou- 
sands of  chimneys,  the  roofs  of  buildings, 
the  fine  sand  used  by  the  street  railway 
companies,  the  wear  from  pavements,  side- 
walks, wheels,  street-car  rails,  etc.,  all  of 
which  are  without  the  control  of  the  street- 
cleaning  officials. 

How  Dust  Is  Removed 

Any  system  of  street  cleaning,  to  be 
effective,  must  provide  every  means  pos- 
sible, such  as  artificial  sprinkling,  flushing 
the  streets  and  even  scrubbing  them,  to 
combat  the  evil  of  fine  dust.  Mr.  Fox  finds 
the  most  effective  method  and  means  of 
routing  the  dust  is  to  flush  the  streets  at 
night  with  a  motor-driven  machine  carry- 
ing a  large  tank  from  which  the  water  is 
forced  out  under  any  desired  pressure  up 
to  70  lb.  by  a  pump  driven  from  the  flywheel 
of  the  motor.  Following  this  operation  the 
sidewalks  are  flushed  and  hand-squeegeed 
to  remove  any  dust  from  the  roadway  or 
sidewalk  collected  in  low  places  there.  When 
the  weather  does  not  permit  of  flushing  the 
noticeable  deposits  of  dust  are  collected 
by  the  men  cleaning  sidewalks.  These  men 
are  provided  with  horsehair  brooms,  by 
careful  use  of  which  they  can  collect  the 
dust  without  causing  a  nuisance  by  setting 
it  astir. 

Quantity  of  Work 

The  quantity  of  work — the  square  yards 
of  street  pavement  a  man  can  clean  daily — 
will  depend  not  only  on  the  refuse  accumu- 
lations per  1000  sq.  yd.  per  twenty-four 
hours;  the  kind  of  pavement — whether 
rough  blocks  with  open  joints,  or  a  con- 
tinuously smooth  surface,  condition  of  pave- 
ment— whether  in  good  repair  or  not,  but 
also  on  the  quality  of  work — -whether  thor- 
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Tripl    100-1.12;  trip  2,  1.12-1.19;  trip  3,  1.19-1.23;  trip  4,  1.23-1.27;  trip  5,  1.27-1.33;  trip  6.  1.33-1.38;  trip  7,  1.38-1.44;  trip  8,  1.44-1.53;  trip  9,  1.68-1.B7; 
'  trip  10,  1.57-2.00. 


ough  or  not — and  on  the  standard  of  cleanli- 
ness. The  first  three  factors  are  definite 
matters  of  fact.  The  remaining  two  have 
so  far  been  considered  questions  of  opinion, 
and  have  not  to  Mr.  Fox's  knowledge  been 
defined. 

The  quality  of  work  is  a  very  important 
consideration,  for  a  street  surface  not  thor- 
oughly cleaned  cannot  be  called  clean.  If 
the  horse  droppings  are  carelessly  picked 
up,  if  the  dirt  in  the  crevices  and  depres- 
sions of  the  pavements  is  not  thoroughly 
removed;  if,  in  fact,  every  bit  of  detach- 
able refuse  is  not  collected,  the  street  has 
been  merely  brushed  over,  and  the  condition 
of  the  pavement  falls  far  short  of  the  aims 
of  proper  and  sanitary  street  cleaning. 

How  Quality  of  Work  Is  Measured 

Theoretically,  the  measure  of  the  quality 
of  work  is  the  quantity  of  material  remain- 
ing on  the  streets  after  the  day's  work  is 
complete,  less  any  accumulations  after  the 
beginning  of  the  sweeper's  last  trip  over 
the  street.  But,  as  pointed  out,  there  is 
always  on  the  street  at  the  end  of  a  day's 
work  a  certain  quantity  of  fine  dust  which 
cannot  be  collected  by  the  means  at  the 
sweeper's  disposal.  This  quantity  varies 
from  day  to  day,  which  is  due  to  a  number 
of  factors  not  under  the  control  of  the 
sweeper.  Therefore,  unless  there  is  a  very 
noticeable  increase  in  the  residual  dust,  it 


is  difficult  to  determine  whether  or  not  the 
sweeper  is  at  fault. 

Furthermore,  there  might  be  enough  un- 
digested portions  of  hay,  oats,  and  other 
feed,  and  bits  of  paper,  together  with 
matches,  cigar  or  cigarette  butts,  and  other 
noticeable  odds  and  ends,  scattered  over  the 
street  to  give  it  an  untidy  and  an  unsightly 
appearance;  and  yet  the  total  quantity  of 
these  would  affect  but  little  the  amount  of 
residual  dust  on  the  street. 

Practically,  then,  this  test  for  quality  is 
not  as  a  rule  feasible.  The  practical  day- 
to-day  determination  of  this  element  of  the 
work  is  by  the  eye  of  trained  and  ex- 
perienced inspectors,  who  are  alert  and  ob- 
servant. 

What  Is  a  Standard  of  Cleanliness? 

When  we  say  a  street  is  clean,  what  do 
we  mean?  In  other  words,  what  is  a  clean 
street?  Absolute  cleanliness,  the  ideal  con- 
dition, means  that  a  street  must  be  con- 
tinuously free  of  dirt  and  dust.  This  con- 
dition can  be  maintained  as  far  as  the 
heavier  fragments  of  street  refuse  are  con- 
cerned, but  the  cost  would  be  prohibitive. 
Moreover,  it  is  not  necessary,  for  this  dirt  is 
not  objectionable  if  removed  before  it  dries 
out  or  is  scattered  and  ground  into  the 
pavement  by  traffic.  The  length  of  time  it 
can  be  left  on  the  street  will  depend  upon 
the  amount  of  the  twenty-four-hour  accu- 


WHBRE  DUST   COLLECTED    AT   THE   END  OF  THE    DAY  IS  FOUND 


mulation  per  1000  sq.  yd.  of  street  surface; 
or,  in  other  words,  on  the  volume  and  kind 
of  traffic.  The  residual  dust  from  one  or 
the  other  of  many  sources,  although  it  may 
be  hardly  perceptible,  will  always  lie  on  the 
street.  Therefore,  absolute  cleanliness  is 
an  impossibility  and  will  continue  to  be  so 
until  the  sources  of  dust  beyond  the  con- 
trol of  the  street  cleaner  are  eliminated. 
The  length  of  time  any  refuse  other  than 
dust  is  permitted  to  remain  on  the  street 
will  determine  the  standard  of  cleanliness 
for  that  street. 

A  standard  of  cleanliness,  then,  is  an  ar- 
bitrary matter,  but  it  can  be  made  definite 
for  certain  conditions  of  traffic,  etc.,  by 
specifying  the  length  of  time  any  refuse 
other  than  fine  dust  can  remain  on  the 
street.  In  order  to  make  this  point  clear 
Mr.  Fox  referred  to  the  conduct  of  the  work 
of  the  Citizens'  Street  Cleaning  Bureau, 
where  he  has  developed,  in  following  closely 
the  hand-collection  principles,  what  may  be 
called  the  intensive  method  of  street  clean- 
ing. The  aim  of  this  method  is  not  only  to 
clean  a  street  thoroughly,  but  to  keep  it 
continuously  clean  throughout  the  working 
day. 

Pickups  as  Fast  as  Dirt  Falls 

The  street  sweepers  are  assigned  a 
definite  length  of  street,  called  a  route,  to 
care  for  as  in  the  "patrol"  or  "block"  sys- 
tem of  street  cleaning.  The  men  are  re- 
quired to  clean  thoroughly  their  routes  in 
the  first  hour  of  work  in  the  morning,  and 
thereafter  to  keep  the  refuse  picked  up 
practically  as  fast  as  it  reaches  the  pave- 
ment. In  other  words,  the  work  is  not 
allowed  to  accumulate,  but  is  taken  care  of 
as  it  presents  itself.  It  is  apparent  that 
to  do  this  the  number  of  cleanings  or  trips 
over  the  route  formerly  given  must  be 
greatly  increased.  This  increase  is  ex- 
pressed in  the  statement  that  the  standard 
of  work  under  the  "block"  system  is  based 
on  a  certain  number  of  cleanings  per  day, 
while  the  intensive  method  requires  a  cer- 
tain number  of  cleanings  per  hour.     The 
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advantage  gained  in  the  latter  method  is 
that  for  the  same  street  areas  cleaned  and 
the  same  amount  of  dirt  collected  the  length 
of  time  the  dirt  lies  in  the  street  is  greatly 
decreased  by  reason  of  the  added  number 
of  cleanings,  and  therefore  a  much  higher 
standard  of  cleanliness  is  obtained. 

The  explanation  of  the  ability  of  the 
sweeper  to  increase  so  greatly  the  fre- 
quency of  cleaning  is  apparent  from  a  study 
of  charts  which  Mr.  Fox  plotted  from 
records  of  the  location,  time  of  deposit  and 
time  of  collection  of  every  bit  of  dirt  ap- 
pearing on  a  particular  route.  One  of  the 
charts  was  made  up  of  ten  diagrams,  one 
for  each  hour  of  the  day.  Each  successive 
diagram  after  8  a.  m.  includes  all  the  de- 
posits of  dirt  for  the  preceding  hours.  The 
chart,  therefore,  is  a  visualization  of  the 
refuse  accumulated  on  the  route  at  the  end 
of  each  hour,  assuming  that  the  street  is 
not  swept  nor  the  dirt  disturbed.  Let  us 
say  that  the  route  is  swept  once  per  day,  the 
dirt  to  be  collected  is  represented  in  the 
last  diagram  of  the  chart  from  4  to  5  p.  m. 


Therefore,  the  distance  walked  has  in- 
creased and  the  labor  of  sweeping  has  been 
lessened. 

Work  Shifted  from  Arms  to  Legs 

Now,  if  the  route  is  swept  seven  times 
in  an  hour,  as  shown  in  one  of  the  charts, 
which  is  an  intensive  study  of  the  1  to 
2  p.  m.  condition,  it  will  be  seen  that  on 
that  one  trip  no  dirt  was  collected  at  all 
and  that  the  greatest  number  of  pickups  per 
trip  for  the  hour  was  six.  Therefore  the 
sweeper  is  able  to  clean  the  street  about 
as  fast  as  he  can  walk,  and  the  work  is 
accordingly  much  less  laborious  than  in 
either  of  the  other  instances.  The  route  in 
question  was  swept  ninety  times,  the 
sweeper  walking  a  minimum  distance  of  8 
miles  in  ten  hours.  That  is  to  say,  the 
sweeper  has  shifted  a  considerable  part  of 
his  daily  burden  from  his  arms  to  his  legs. 
The  total  physical  effort  is  no  greater  than 
in  the  other  instances. 

The  streets  cleaned  by  the  Citizens'  Street 
Cleaning  Bureau  produce  from  5  to  8  cu.  ft. 
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12  TO  1  RM. 


PLACE  OF  REFUSE  ACCUMULATION  AND  TIME  ELAPSING  BEFORE  COLLECTION  FOR  DIFFERENT  HOURS 

OF  THE  DAY  ON  STATE  STREET,  CHICAGO 


The  actual  condition  of  the  refuse  would 
not  be  as  indicated;  it  would  not  be  in  in- 
dividual deposits.  The  sweeper  would  find 
it  spread  over  the  entire  street  and  adhered 
to  the  pavement  by  the  action  of  hours  of 
heavy  traffic,  and  he  would  be  compelled 
laboriously  to  sweep  with  a  hand  broom 
every  square  foot  of  the  surface  to  clean  it 
thoroughly.  The  distance  walked  by  the 
sweeper  in  the  course  of  the  day's  work 
would  be  at  least  4.3  miles,  which  means 
that  he  must  sweep  a  like  distance,  as  this 
act  is  continuous  through  the  day. 

If  it  is  assumed  that  the  route  is  cleaned 
once  each  hour  the  accumulation  per  hour 
may  be  indicated  on  a  chart  representing 
the  refuse  actually  collected  from  the  route. 
The  deposits  of  dirt  would  be  shown  with 
clean  spaces  of  pavement  between  them,  and 
this  will  be  the  actual  condition,  for  the 
dirt  will  be  scattered  by  traffic  but  little 
when  the  route  is  cleaned  so  frequently. 
The  sweeper  can  now  use,  in  addition  to 
his  broom,  a  pan  scraper,  which  permits 
of  more  rapid  and  easier  work  than  with  a 
broom  alone ;  and,  as  he  can  collect  each  de- 
posit of  dirt  where  it  lies  without  cleaning 
the  entire  street,  a  trip  over  the  route  is 
rapidly  made.  The  distance  now  walked  is 
a  minimum  of  6  miles  per  day  of  ten  hours. 


of  street  refuse  per  1000  sq.  yd.  per  twenty- 
four  hours.  On  streets  of  lighter  traffic 
and  therefore  accumulating  less  dirt  the 
street  areas  or  routes  allotted  per  man 
would  naturally  be  increased.  In  such  cases 
if  the  streets  are  the  same  width  a  sweeper 
would  have  a  greater  length  of  street  to 
traverse,  and  would  accordingly  make  less 
trips  per  day.  The  length  of  time  elapsing 
before  collection  would  be  increased.  In 
other  words,  another  time  standard  must  be 
established  for  the  new  conditions. 

Long  Clean  Periods 

A  study  of  one  of  the  charts  indicated 
that  there  are  periods  totaling  twenty-one 
minutes  in  the  hour  from  1  to  2  p.  m.  in 
which  the  street  in  question  was  entirely 
free  of  dirt.  These  clean  periods  average 
three  and  one-half  hours  per  day  for  the 
entire  district  cleaned. 

While  the  standard  of  cleanliness  of  the 
bureau  is  defined  and  can  be  readily  checked 
within  close  limits,  and  is  checked  from 
time  to  time,  the  day-to-day  determination 
of  this  factor  is  by  the  eye  of  the  foreman. 
The  standard  of  cleanliness  is  so  fixed  in 
the  minds  of  the  foremen  that  they  can  tell 
at  a  glance  whether  or  not  a  sweeper  is 
abreast  of  his  work. 


W.  B.  Parsons  Explains 
Engineer  Reserve  Bill 

Proposal  to  Give  Commissions  as  High  as  Rank 

of  Major  to  Technical  Men  with  Proper 

Military  Training 

HAD  the  Spanish  war  really  been  seri- 
ous there  would  have  been  no  engi- 
neering troops  for  many  months  to  do  the 
things  that  would  have  been  urgently  and 
immediately  demanded."  Using  this  as  the 
text  of  his  address,  William  Barclay  Par- 
sons told  the  members  of  the  Boston  So- 
ciety of  Civil  Engineers  and  the  local  sec- 
tions of  the  national  societies  of  electrical 
and  mechanical  engineers  at  their  annual 
banquet  at  the  Boston  City  Club  last  week, 
of  the  need  for  technically  trained  men  in 
the  plan  for  national  defense  and  outlined 
the  progress  made  by  the  joint  committee 
of  the  five  national  engineering  bodies,  of 
which  he  is  chairman,  in  securing  legisla- 
tion creating  an  engineer  officers'  reserve 
corps. 

This  legislation,  with  amendments  already 
proposed  by  the  General  Staff  of  the  Army, 
provides  for  the  giving  of  commissions  to 
men  who,  by  examination  or  otherwise  as 
determined  by  the  President,  have  demon- 
strated their  fitness.  These  commissions, 
Mr.  Parsons  explained,  are  to  be  for  all 
grades  up  to  and  including  the  rank  of 
major;  they  are  for  five  years,  renewable 
at  the  discretion  of  the  Secretary  of  War, 
which  permits  the  elimination  without  fric- 
tion of  human  deadwood.  At  times  of  war 
these  officers  would  be  subject  to  call  pre- 
cisely the  same  as  any  other  officer  of  the 
army,  and  in  times  of  peace  they  would  be 
required  to  serve  for  two  weeks  each  year, 
or  longer  with  the  officer's  consent.  There 
will  be  no  pay  except  for  the  short  period 
of  duty. 

Frontiers  Need  Protection 

Our  land  frontiers,  Mr.  Parsons  pointed 
out,  are  unprotected,  and  our  coasts  are 
defended  only  at  isolated  spots.  If  war  ever 
should  be  declared  we  would  have  to  place 
mines  in  all  our  harbors;  throw  up  earth- 
works along  our  coasts  and  secondary  lines 
to  provide  for  reserve  defense  in  case  a 
foothold  on  the  shores  should  be  forced ;  lay 
the  foundations  in  concrete  for  heavy  guns ; 
build  branch  railways  to  isolated  points  on 
the  coasts,  for  such  points  without  trans- 
portation facilities  would  be  the  most  invit- 
ting  for  attack;  build  highways  capable  of 
standing  up  against  heavy  motor  traffic,  and 
maintain  and  repair  both  the  railways  and 
the  highways.  It  would  also  be  necessary 
to  string  telegraph  and  telephone  lines  and 
install  wireless  stations;  make  camps  for 
large  armies,  with  water  supply,  sewers  and 
lights.  These  things  and  many  others 
would  have  to  be  done,  not  at  one  or  two 
places  but  practically  along  our  whole  sea- 
boards, for  we  could  not  tell  where  the 
enemy  would  strike. 

Should  the  war  be  one  of  offense,  as  for 
instance  to  maintain  the  Monroe  Doctrine, 
all  these  things  would  have  to  be  done  at 
home,  to  prevent  a  diverting  home  thrust, 
and  in  addition  we  would  have  to  send  an 
overseas  expeditionary  force  to  construct 
suitable  landing  places  for  our  troops  in 
some  Central  or  South  American  country 
already  held  by  an  enemy,  and  build  and 
maintain  elaborate  lines  of  transportation, 
besides  carrying  out  military  engineering 
works  on  a  large  scale. 

We  all  know,  said  Mr.  Parsons,  the  im- 
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possibility  of  selecting  men  during  the 
initial  excitement  in  the  stress  of  war,  but 
if  they  are  chosen  carefully  in  times  of 
peace  and  then  classified  according  to  ex- 
perience and  given  some  training  the  War 
Department  will  have  at  hand  a  body  of 
experienced  engineers  who  could  be  at  once 
assigned  to  special  duties  according  to  their 
ability  and  training,  and  thus  reinforce  and 
supplement  the  Corps  of  Engineers. 


Air  Diflfusers  Tested  at  Mil- 
waukee Sewage  Plant 

T.  Chalkley  Hatton,  Chief  Engineer,  Gives  Re- 
sults of  Experiments  on  Activated  Sludge 
Process  Details 

IN  its  experiments  to  determine  the  best 
method  of  securing  a  uniform  diffusion 
of  air  for  sewage  treatment  by  the  activ- 
ated sludge  process  the  Milwaukee  Sewer- 
age Commission  has  conducted  exhaustive 
tests  of  various  materials,  as  a  result  of 
which  preference  is  given  to  a  quartz  sand 
plate  baked  until  it  is  hard  and  strong.  It 
is  felt  by  the  commission,  however,  that 
the  best  method  of  air  diffusion  has  not  yet 


to  the  surface  as  it  does  to  the  rough  gran- 
ular surface  of  the  filtros  plate. 

Kisselghur  was  tried.  It  gave  the  small- 
est bubbles  of  any  other  agent,  but  the 
initial  frictional  loss  sustained  in  getting 
the  air  through  a  plate  V2  in.  thick  was  20 
lb.,  which  made  this  diffuser  impracticable, 
owing  to  cost. 

The  filtros  plate,  if  furnished  of  uniform 
porosity,  has  given  the  most  satisfactory 
results,  according  to  Mr.  Hatton,  but  it  has 
a  few  characteristics  which  should  be  real- 
ized. This  material  is  manufactured  by  the 
General  Filtration  Company,  of  Rochester, 
N.  Y.,  and  was  designed  to  filter  water 
rather  than  sewage.  It  is  made  in  plates 
12  in.  square  by  II/2  in.  thick,  and  is  com- 
posed of  quartz  sand,  supposed  to  be  of  a 
uniform  coefficient  according  to  the  porosity 
of  plate  required,  baked  until  it  is  quite 
hard  and  strong.  It  is  produced  in  several 
different  grades,  which  are  classified  in  con- 
formity with  the  volume  of  air  which  each 
plate  will  pass,  when  dry,  per  minute  under 
a  pressure  due  to  2  in.  of  water.  These 
classes  run  from  0.5  to  12  cu.  ft.  of  air  per 
minute. 

The  accompanying  table  gives  the  com- 
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OF  Air-Diffusing 
Pressure 
of 

Materials 
Vol.  of 

Nitrate 

mercury 

air  used 

Per  cent 

formed 

Stability 

in 

in  cu.  ft. 

of  bacteria 

In 

of  effluent 

Diffuser 

Period,  1915 

pounds 

per  gal. 

removed 

P.P.M. 

Filtros  plate 

June   1   to  Aug.    12 

4.3 

2.06 

91 

3.4 

78 

Air  jet 

June  1  to  Aug.  12 

3.5 

1.94 

91 

2.2 

52 

Filtros  plate 

Nov.  18  to  Dec.  7 

4.6 

1.71 

90 

0.3 

113 

Monel  metal 

Nov.  18  to  Dec.  7 

3.0 

1.71 

80 

0.2 
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been  determined.  The  experiments  have 
shown  that  there  are  three  factors  of  spe- 
cial importance  to  be  considered  in  choos- 
ing a  diffuser  agent.  As  set  forth  by  T. 
Chalkley  Hatton,  the  commission's  chief 
engineer,  in  his  paper  presented  Jan.  27 
before  the  joint  convention  of  the  Illinois 
section  of  the  American  Waterworks  Asso- 
ciation and  the  Illinois  Society  of  Engineers 
and  Surveyors  these  three  factors  are: 
First,  the  smallest  air  bubbles  produce  the 
greatest  efficiency.  Second,  greater  density 
of  the  diffusing  substance  increases  the  fric- 
tional losses,  and  hence  the  cost.  Third,  the 
tendency  to  absorb  and  retain  sludge,  or  to 
permit  it  to  reach  the  underneath  surface 
of  the  diffuser,  tends  to  reduce  the  effi- 
ciency of  the  diffuser  and  allows  sludge  to 
precipitate  on  the  top  surface  of  the  dif- 
fuser. Extracts  from  Mr.  Hatton's  paper 
are  given  below: 

Diffusing  Agents  Tested 

The  open  air  jet,  Mr.  Hatton  states,  re- 
duces the  loss  of  air  pressure,  but  reduces 
its  efficiency,  owing  to  the  size  of  the  air 
bubbles  produced.  This  objection  may  be 
overcome  by  reducing  the  size  of  the  orifice. 
With  an  orifice  1/1000  in.  bubbles  1/32  in. 
in  diameter  would  be  produced,  which  is 
below  what  is  termed  the  critical  size.  It 
is  problematical  whether  such  small  orifices 
would  be  kept  free  due  to  the  small  particles 
of  solid  matter  carried  along  with  the  air. 
Another  objection  to  the  open  jet  is  its 
tendency  to  clog  the  air  feed  pipes  with 
sludge  drawn  into  the  pipe  when  the  air  is 
shut  off  for  any  reason. 

Monel  metal  cloth  has  been  tried  out  only 
for  about  a  month,  and  proved  quite  satis- 
factory. Although  much  more  porous  than 
the  filtros  plate,  it  produced  smaller  bub- 
bles, due  probably  to  the  fact  that  the  sur- 
face of  the  cloth  was  smooth  and  the  air, 
while  building  the  bubble,  could  not  adhere 


parison  of  results  obtained  by  using  filtros, 
air  jet  and  monel  metal  cloth. 

It  is  of  the  greatest  importance  that  the 
agent  used  shall  diffuse  the  air  uniformly 
per  cubic  foot  of  liquor.  Therefore  great 
care  should  be  taken  in  getting  a  diffuser 
of  uniform  porosity.  So  far  this  has  not 
been  possible  with  the  filtros  plate.  Out  of 
780  plates  tested  for  the  new  2,000,000-gal. 
plant  at  Milwaukee,  where  the  specifications 
called  for  a  plate  which  would  pass  2  cu.  ft. 
of  air  per  minute  under  a  2-in.  water  pres- 
sure and  allow  a  5-per  cent  variation  either 
way,  35  per  cent  of  the  plates  received  were 
rejected,  and  only  27  per  cent  came  within 
the  strict  terms  of  the  specifications.  The 
manufacturers,  however,  have  recognized 
the  necessity  for  exercising  greater  care, 
and  are  equipped  to  furnish  more  uniform 
plates,  and  to  test  them  before  shipment. 

Tests  made  with  the  plates  used  showed 
that  when  wet  the  initial  loss  of  pressure 
due  to  passing  the  air  through  the  plate 
under  5-lb.  pressure  was  %  lb.,  and  for 
every  cubic  foot  of  air  per  minute  per 
square  foot  of  surface  passing  the  plate 
there  was  an  additional  loss  of  %  lb. 

Reducing  Frictional  Loss 

There  are  two  ways  of  overcoming  this 
great  frictional  loss,  and  the  factor  is  an 
important  one  to  consider  in  large  plants. 
One  is  by  reducing  the  thickness  of  plate  to 
about  1/2  in.  and  reinforcing  it  with  wire 
similar  to  window  glass  reinforcement,  and 
the  other  is  by  soaking  the  plate,  before 
use,  in  a  mixture  of  paraflSn  and  benezine, 
blowing  with  air  until  the  paraffin  appears 
at  the  surface  of  the  plate.  This  establishes 
fine  pores  through  the  plate,  which  are 
coat?d  with  a  non-absorbent,  permitting  the 
air  to  pass  with  the  least  friction  and  the 
paraflin  impels  the  water  so  that  the  plate 
does  not  become  waterlogged. 

At    Milwaukee   filtros   plates   have   been 


operated  for  nine  months  under  all  sorts  of 
conditions,  and  there  has  been  no  difficulty 
in  keeping  them  from  absorbing  the  solids 
in  the  sewage,  or  becoming  clogged  on  the 
underneath  surface.  It  may  be  possible  for 
the  pores  to  become  filled  in  time  with  bac- 
terial growths,  which  may  be  removed  by 
forcing  heated  air  through  them.  It  is 
necessary,  however,  to  filter  the  air  before 
delivering  it  to  the  plate  to  prevent  the 
dust  and  dirt  from  reaching  it.  This  is 
done  by  passing  the  air  through  a  filter 
composed  of  excelsior  built  into  the  feed 
line.  The  critical  diameter  for  air  bubbles 
is  Vs  in.  Below  this  size  the  efficiency  in- 
creases very  rapidly,  and  the  reverse  is  true 
for  bubbles  over  this  size. 

Functions  of  Activated  Sludge 

Activated  sludge  accomplishes  four  prin- 
cipal functions:  Clarification  of  the  liquor; 
removal  of  the  putrescible  organic  matter; 
reduction  of  bacteria;  and,  finally,  if  the 
process  be  continued  for  a  sufficient  period, 
the  ammoniacal  compounds  are  oxidized  into 
nitrates.  Therefore  one  of  the  first  steps 
in  designing  a  plant  in  which  this  process 
is  to  be  employed  is  to  determine  the  de- 
gree of  purification  required,  following 
which  the  question  arises  as  to  efficiency, 
volume  of  air  required,  period  of  applica- 
tion and  volume  of  activated  sludge  neces- 
sary to  be  kept  in  retention  with  the  raw 
liquor. 

Milwaukee's  Problem 

The  problem  in  Milwaukee  embraces  the 
clarification  of  the  liquor,  securing  an 
effluent  stable  for  five  days,  the  reduction  of 
the  suspended  matters  90  per  cent,  and  95 
per  cent  removal  of  bacteria  at  20  deg.  C. 
With  the  continuous  flow  tank  Mr.  Hatton 
has  secured  this  average  effluent  for  months 
by  using  1.75  cu.  ft.  of  air  per  gallon  of 
sewage  with  4-hr.  aeration,  20  per  cent  acti- 
vated sludge  and  from  10  to  15  min.  sedi- 
mentation period.  Basing  these  results 
upon  the  operation  of  a  50,000,000-gal. 
plant,  the  estimated  cost  will  be  $4.38  per 
1,000,000  gal.,  including  all  overhead  and 
boiler  room  charges,  but  excluding  engine 
room  and  plant  attendance,  and  the  cost  of 
disposing  of  the  sludge. 

'The  Milwaukee  commission  has  found  no 
difference  in  the  results  obtained  by  carry- 
ing out  the  process  either  by  the  fiU-and- 
draw  or  continuous  flow  methods,  consider- 
ing volume  of  air  applied  per  gallon,  cost 
of  aeration  and  volume  of  activated  sludge 
required.  But  measured  in  terms  of  cost 
of  construction  and  operation  the  "continu- 
ous flow"  is  the  superior  method.  With  a 
wide  variation  in  strength  of  liquor  and 
rate  of  flow  a  more  uniform  standard  of 
effluent  can  be  obtained  from  the  fill-and- 
draw  method,  because  it  is  susceptible  of 
better  control,  which  is  true  of  all  fill-and- 
draw  processes. 


Sand  Spreaders  for  sanding  pavements 
to  prevent  skidding  and  slipping  in  damp 
weather  are  being  used  very  successfully, 
it  is  reported,  in  San  Francisco  and  Port- 
land, Ore.  The  quantity  of  sand  distributed 
can  be  easily  kept  below  the  quantity  that 
would  clog  storm  drains,  at  the  same  time 
that  it  is  ample  to  make  the  pavement  safe. 
The  spreader,  which  is  of  the  rotary,  ad- 
justable type,  can  make  a  round  trip  of 
fourteen  blocks  per  hour  when  drawm  by 
horses.  In  emergencies  it  is  drawn  as  a 
trailer  by  an  auto  ttuck. 
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Plan  for  Lehigh  Valley  Station  at  Buffalo  Places 
Train  Shed  Columns  Between  Tracks 

Designs  for  a  Nine-Track  Shed  Malie  Special  Provisions  for  Future 
Addition  of  One  More  Track — Roof  Lights  Are  of  Unusual  Type 


A  MODIFICATION  has  been  made  in  the 
new  train  shed  for  the  Lehigh  Valley 
Railroad  at  Buffalo,  N.  Y.,  by  locating  the 
columns  on  the  center  line  between  tracks 
instead  of  placing  them  on  the  center  line 
of  the  passenger  platforms,  as  has  been 
done  in  the  other  eleven  Bush  train  sheds 
previously  built  in  this  country  and  Canada. 
This  arrangement  changes  the  relative  posi- 
tion of  smoke  ducts  and  skylights  to  col- 
umns and  modifies  some  details  of  the  steel 
frame.  The  plans  and  specifications  call 
for  about  50,000  sq.  ft.  of  the  Keppler  sys- 
tem of  roof  lights,  adopted  for  greater  per- 
manence, minimum  cost  of  maintenance  and 
exceptional  lighting  value.  The  plans  also 
provide  for  the  future  addition  of  one  more 
track  by  increasing  the  width  of  the  shed. 

Reasons  for  Modified  Design 

The  adoption  of  the  design  with  columns 
between  tracks  resulted  from  the  desire  on 
the  part  of  the  railroad  company  to  keep 
clear  for  pedestrians  and  trucking  purposes 
the  comparatively  narrow  passenger  plat- 
forms, 14  ft.  2%  in.  wide.  The  resulting 
modifications  in  the  details  of  the  struc- 
tural design  of  this  Bush  train  shed  will 
be  apparent  by  comparing  the  sections  here 
shown  with  those  in  the  Engineering  Rec- 
ord of  Jan.  4,  1913,  page  6,  describing  the 
twenty-track  Bush  shed  at  Jersey  City, 
N.  J.,  and  the  seven-track  Bush  shed  at 
Ottawa,  Canada. 

Fixing  the  General  Layout 

Owing  to  the  fact  that  the  existing  facili- 
ties at  the  old  Lehigh  Valley  Depot  in  Buf- 
falo had  become  inadequate,  the  railroad 
recently  began  the  construction  of  a  new 
passenger  station  at  the  corner  of  Main 
and  Scott  Streets,  designed  by  K.  M. 
Murchison,   architect,   of  New  York   City. 


North  5be 


It  will  be  a  four-story  structure  finished  in 
classic  style,  using  Indiana  limestone  with 
granite  base  and  terra  cotta  trimmings.  A 
ramp  leads  from  this  station  to  a  tunnel 
under  Washington  Street,  and  a  second 
short  ramp  leads  up  to  the  headhouse  and 
concourse  of  the  new  train  shed.  This 
headhouse,  100  x  181  ft.,  is  of  gray  brick 
with  terra  cotta  trimmings,  is  two  stories 
high,  and  includes  the  express,  mail  and 
baggage  rooms  and  full-length  concourse 
on  the  first  floor,  and  the  immigrant  wait- 
ing rooms  and  employees  quarters  on  the 
second  floor. 

The  general  layout  for  the  steel-frame 
shed  was  determined  by  the  total  lot  width 
of  195  ft.  from  Scott  Street  to  the  property 
line  on  the  north,  and  the  available  length 
of  about  843  ft.  for  straight  tracks  from 
the  headhouse  to  the  freight  tracks  con- 
necting with  the  new  freight  station  on  the 
south  side  of  Scott  Street.  Allowing  for  a 
width  of  8  in.  for  the  columns  between 
tracks,  the  clearance  requirements  fixed  the 
minimum  track  spacing  at  14  ft.  8  in.  Ten 
train  shed  tracks  were  planned  by  the  rail- 
road company  in  order  to  furnish  the  de- 
sired present  and  future  facilities,  but  be- 
cause of  added  expense  involving  other  in- 

Brpansion  Joint 


terests   nine   tracks   only   are   now   to   be 
completed. 

The  north  side  columns  and  details  are 
unusual,  because  the  old  Hamburg  sewer, 
located  along  the  northerly  property  line, 
interferes  with  the  column  foundations. 
The  necessity  for  strengthening  the  sewer 
to  carry  the  most  northerly  track  and  col- 
umns led  to  the  decision  to  eliminate  the 
tenth  track  in  the  shed  for  the  present. 
The  available  width  and  required  number 
of  tracks  and  clearances  thus  fixed  the 
width  of  platforms  at  14  ft.  2%  in.,  allow- 
ing 5  ft.  clearance  from  edge  of  platform 
to  center  of  track.  The  panel  length  of  33 
ft.  between  column  centers  was  selected  as 
the  economical  unit,  considering  cost  of 
foundation  piers  of  concrete,  with  piles  in 
the  northerly  bays  where  filled  ground  is 
encountered  at  the  former  site  of  the  old 
Hamburg  Canal. 

Typical  Column  and  Girder  Details 

It  will  be  seen  by  the  accompanying 
cross-section  that  the  columns  are  of  built- 
up  I-section  with  the  webs  parallel  to  the 
tracks  to  give  maximum  clearance.  The 
curved  girders  are  field-riveted  to  the  col- 
umns, the  flange  material  being  bent  and 
riveted  up  in  the  shop.  The  required  16-ft. 
clearance  from  top  of  rail  to  under  side  of 
smoke  ducts,  close  to  the  low  point  of  the 
shed,  makes  the  total  height  for  this  de- 
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Typical  Interior  Column 
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Typical  3M0KE  Duct  Truss 


details  of  typical  column  and  smoke  duct  truss 


Copper 
Vent/lotor 


-195' 

5eaioN 


PART   PLAN   AND  OUTLINE  ELEVATION 


CROSS-SECTION    OF    TYPICAL    BAY — EYE    BOLTS    USED    IN    WALL    DETAIL 
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PLATFORM   ON    CINDER   FILL 

sign  greater  than  for  the  design  with  col- 
umns on  platforms. 

The  details  of  the  longitudinal  steel  pur- 
lins supporting  each  side  of  the  concrete- 
encased  smoke  ducts,  the  main  rib  rafters 
between  columns,  and  the  details  of  the 
columns  are  shown  in  the  accompanying 
drawings.  The  clearance  between  the  walls 
forming  the  smoke  ducts  and  the  form  of 
the  smoke  ducts  have  been  fixed  by  experi- 
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cross-section  have  been  adopted  to  allow  for 
future  extension  when  required.  The 
height  of  the  outside  columns  is  kept  the 
same  as  the  interior  columns,  so  that  they 
can  be  shifted  laterally  with  the  side-wall 
framing.  The  connection  of  the  girders  is 
made  by  special  connecting  angles,  the  ends 
of  the  girders  being  milled  for  the  future 
splice. 

In  order  to  support  the  outside  row  of 
columns,  which  come  over  the  sewer  wall, 
it  was  necessary  to  use  cantilever  beams  on 
pile  foundations  as  shown  in  the  drawing. 
The  platforms  are  all  reinforced-concrete 
slabs  on  cinder  fill,  except  in  the  northerly 
part  of  the  shed,  where  a  beam  and  floor 
slab  construction  is  to  be  carried  by  piers. 
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CROSS  Section  of  Platform  on  Piles 

SLAB  AND  BEAM  DESIGN  OF 

ments  which  were  made  to  determine  the 
minimum  clear  width  at  top  which  could  be 
used  without  producing  back  pressure  from 
engine  exhaust,  or  preventing  the  free  es- 
cape of  smoke,  gas  and  cinders  from  loco- 
motives. The  inner  curved  surfaces  deflect 
the  cinders  onto  the  roof  of  the  train  shed 
and  prevent  their  return  through  the  duct 
openings. 

To  make  the  tests,  a  curved  adjustable 
wooden  shield  was  placed  on  each  inner  side 
of  a  smoke  duct  above  the  smokestack  of  a 
locomotive  in  the  Hoboken  shed,  the  rails 
greased  and  brakes  of  the  tender  applied, 
and  the  action  of  the  blast  observed,  using 
different  widths  of  opening  with  the  ad- 
justable shield.  It  was  found  that  free 
escape  without  back  compression  occurred 
down  to  a  clear  opening  of  about  16  in.  be- 
tween the  tops  of  the  curved  shields.  To 
avoid  any  possibility  of  back  compression, 
the  clear  width  between  curved  side  walls 
at  top  of  ducts  has  been  made  21  in.  in  this 
structure  and  at  Jersey  City.  The  clear 
width  of  3  ft.  at  the  bottom  of  the  smoke 
duct  was  determined  by  the  possible  sway- 
ing of  engines,  the  sagging  of  engines  to 
one  side  due  to  weak  or  broken  springs, 
and  the  prevention  of  a  driving  storm  from 
reaching  the  platforms  by  a  proper  rela- 
tive height  to  width  between  duct  walls.  A 
diagonal  line  extending  downward  toward 
the  platform  and  touching  the  inner  edges 
of  top  and  bottom  of  opposite  smoke  duct 
walls  falls  outside  of  the  platform. 

In  order  to  deflect  up  through  the  duct 
openings  the  smoke  and  cinders  which 
would  strike  the  flat  bottom  flanges  of  the 
main  rib  rafters  and  also  to  protect  the 
metal,  cast-iron  deflectors  have  been  pro- 
vided, as  noted.  These  deflectors  are 
shaped  like  a  letter  V,  with  sides  forming 
an  angle  of  about  45  deg.  and  bolted  to  the 
bottom  flanges  of  the  girders. 

Provisions  for  Future  Track 
On  the  north  side,  the  property  boundary 
line  follows  the  center  line  of  the  old  Ham- 
burg sewer.  As  already  stated,  the  tenth 
track  has  been  temporarily  omitted  and  the 
special  details  shown  in  the  accompanying 
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The  probability  of  settlement  of  this  filled- 
in  ground  at  the  old  Hamburg  Canal  site 
was  considered  sufficient  to  warrant  this 
extra  expense,  as  well  as  the  use  of  piles 
for  supporting  a  part  of  the  platform  piers. 
Examination  at  the  site  when  the  excavat- 
ing is  done  will  determine  the  extent  of 
work  for  which  piles  will  be  required. 

Expansion  and  Drainage  Provisions 

No  lateral  expansion  joints  have  been 
provided,  as  it  has  been  found  in  the  other 
sheds  of  this  type  previously  built  that  the 
main  curved  rib  rafters  have  ample  flexi- 
bility to  take  care  of  all  lateral  expansion. 


Longitudinal  expansion  joints  are  provided 
across  the  width  of  the  structure  and  are 
spaced  every  fifth  panel,  or  165  ft.,  apart. 
Special  care  has  been  taken  to  insure  water- 
tight joints,  as  the  details  in  the  drawings 
clearly  show. 

All  tracks  and  the  column  bases  are  on  an 
ascending  grade  of  0.32  per  cent  toward 
the  headhouse,  and  the  drainage  is  thus 
easily  carried  away  from  this  end  and  down 
the  special  cast-iron  drains  attached  to  the 
columns  at  the  expansion  joints.  Lateral 
6-in.,  8-in.  and  10-in.  standard  cast-iron 
drain  pipes  lead  to  the  Hamburg  sewer  on 
the  north.  A  3  x  4  ft.  conduit  of  rein- 
forced concrete  is  carried  transversely 
across  and  under  the  tracks  near  the  track 
bumpers  to  provide  for  distribution  of  the 
several  service  pipe  lines.  The  removable 
covers  of  this  conduit  are  made  of  steel 
plates  with  large  holes  for  attachment  of 
steam,  water  or  other  connections  for  cars. 

Roof  Lights  of  Unusual  Type 

The  roof  lights  are  of  unusual  design, 
used  for  the  first  time  in  these  train  sheds. 
It  was  desired  to  make  this  part  of  the  con- 
struction as  nearly  permanent  as  the  rest 
of  the  structure  if  possible.  It  was,  there- 
fore, decided  to  adopt  the  Keppler  system 
of  roof  lights  having  an  all-glass  under 
surface  consisting  essentially  of  a  series  of 
square  glass  units  separated  and  supported 
by  1:2  concrete  mortar  ribs  reinforced  by 
steel  rods. 

The  units  used  are  1%  In.  thick  and  6  in. 
square,  and  the  roof  light  panels  are  car- 
ried by  6-in.  I-beam  rafters  51/2  ft.  apart 
and  bent  as  shown.  The  weight  complete 
is  16  lb.  per  square  foot.  The  top  surface 
slopes  about  1*4  in.  per  foot,  and  the  bot- 
tom surface,  on  account  of  the  shape  of  the 
glass  units,  forms  an  all-glass  under  sur- 
face of  excellent  appearance.  An  elastic 
light  refiecting  cushion  of  special  material 
is  provided  between  the  glass  units  and  the 
concrete  ribs.     The  entire  roof  light  con- 
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CROSS-SECTION  OP  NORTH  BAY  SHOWS  SPECIAL  DETAILS   FOR  FUTURE  EXTENSION 
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struction  is  to  be  insulated  from  the  train 
shed  supports  by  expansion  joints  filled 
with  rubber  cement  or  minwax  and  layers 
of  asphalt  paper  attached  by  means  of  hot 
asphalt,  to  prevent  the  transmission  of  vi- 
bration from  the  substructure.  Tests  re- 
cently made  on  this  1%-in.  type  of  roof 
light  showed  an  ultimate  carrying  capacity 
of  350  lb.  per  square  foot  on  a  5  ft.  span. 

Ventilation  is  provided  by  means  of  the 
smoke  ducts  and  additional  ventilation  at 
the  ridge  is  supplied  by  105  Kernchen 
siphonage  ventilators  to  be  furnished  by 
the  Kernchen  Company,  of  Chicago,  there 
being  one  of  these  ventilators  located  at 
the  roof  ridge  line  for  each  bay  of  the  train 
shed. 

As  Scott  Street  extends  along  the  south- 
erly side  of  the  train  shed  and  other  prop- 
erty ownerships  along  the  north  side,  the 
8-in.  concrete  side  walls  are  to  be  made 
somewhat  higher  than  is  usual — 7%  ft. 
above  top  of  rail.  Above  this  side-wall 
lighting  is  provided  for  by  using  %-in. 
solid-rolled  Pennsylvania  wire  glass,  set  in 
metal  frames,  with  four  sliding  panels  in 
each  bay  for  ventilating  purposes. 

The  side-wall  lighting  is  to  be  installed 
by  Mesker  Brothers  Iron  Company,  of  St. 
Louis.  The  steel  is  being  fabricated  by  the 
American  Bridge  Company.  Lincoln  Bush, 
consulting  engineer,  of  New  York  City,  pre- 
pared the  plans  and  specifications  and 
checked  the  bridge  shop  details,  reporting 
to  E.  B.  Ashby,  chief  engineer  of  the 
Lehigh  Valley  Railroad  Company. 


States  Ten  DiflSculties  of  Public 
Service  Regulation 

Ten  difficulties  of  state  regulation  of 
public  utilities  were  named  by  H.  O.  Gar- 
man,  chief  engineer  of  the  Indiana  Public 
Service  Commission  at  the  joint  meeting 
Feb.  4  of  the  Indiana  Engineering  Society 
and  the  Indiana  Sanitary  and  Water  Sup- 
ply Association.  They  are  as  follows: 
Resentment  on  the  part  of  the  municipal 
governments  toward  state  interference; 
change  of  personnel  of  commission  after 
the  members  have  been  educated  to  their 
duties  by  experience  at  the  expense  of  the 
public;  lack  of  continuity  of  policy  due  to 
change  in  organization;  attempts  at 
political  advertisement  on  the  part  of  some 
city  officials  by  starting  trouble  where  no 
real  trouble  exists;  lack  of  some  form  of 
civil-service  restriction  for  the  protection 
of  the  commission  in  obtaining  its  em- 
ployees; lack  of  a  co-operative  spirit; 
political  ambitions  of  commissioners;  lack 
of  publicity  of  the  right  sort  concerning 
the  activities  of  the  commission ;  lack  of 
confidence  in  the  commission ;  lack  of  funds 
to  carry  on  the  work  properly. 


Old  Freight  Cars  are  no  longer  piled 
in  a  heap  and  burned  on  the  Baltimore  & 
Ohio  Railroad.  Some  months  ago  the  com- 
pany began  reclaiming  the  lumber  and  metal 
parts  and  utilizing  the  salvage.  Lumber  is 
resawed  and  planed  until  the  outside  de- 
fects are  removed,  after  which  it  is  made 
into  smaller  sizes  and  shipped  from  point  to 
point  over  the  road  for  repair  work,  or  the 
erection  of  small  buildings.  A  90-ft.  front 
platform  at  Keyser,  W.  Va.,  and  a  300-ft. 
icing  station  300  ft.  long  at  Cumberland, 
Md.,  are  among  the  structures  built  entirely 
from  this  reclaimed  material.  It  is  esti- 
mated that  $50,000  per  year  can  be  saved  by 
the  new  system. 


War's  Demands  Cause  Prices  of  Water- 
works Chemicals  to  Soar 

Hypochlorite  Advances  and  Exports  of  Various  Other  Chemicals  Have 
Reduced   Supply   Available   for   Filtration   Work   in   United   States 


CHEMICALS  commonly  used  in  water 
purification  have  been  affected  in  divers 
measures  by  the  continuation  of  war  con- 
ditions. Generally  they  are  produced  in 
large  quantities  for  other  purposes,  while 
their  application  to  water  treatment  is  of 
minor  importance  to  the  manufacturer,  al- 
though of  first  significance  to  the  water- 
works man.  Some  of  the  developments  in 
the  chemical  industry  which  are  of  great 
significance  to  waterworks  men  were  dis- 
cussed by  W.  F.  Monfort,  consulting  chem- 
ist, of  St.  Louis,  in  a  paper  before  the  Illi- 
nois section  of  the  American  Waterworks 
Association,  Jan.  28,  the  source  of  the  fol- 
lowing : 

Prices  Advance 

Lime,  primarily  a  building  material,  is 
produced  without  an  accompanying  product 
directly  useful  in  the  war-affected  chemical 
industries.  Its  price  has  therefore  been 
about  as  much  influenced  by  dullness  in  the 
building  trades  as  by  stimulation  due  to 
scarcity  of  labor. 

Sulphate  of  alumina,  produced  from 
bauxite  and  sulphuric  acid,  has  been  of  late 
more  costly  than  in  previous  years,  because 
of  the  advance  in  price  of  the  latter  mate- 
rial, which  is  in  great  demand,  particularly 
in  production  of  explosives.  Sulphuric  acid 
has  advanced  to  about  two  and  one-half 
times  its  1913  price;  quotations  of  sulphate 
of  alumina  have  followed  closely. 

Sulphate  of  iron,  derived  from  by-prod- 


land  had  controlled  the  foreign  trade,  Ger- 
many participating  to  a  minor  extent;  but 
with  these  sources  cut  off  practically  full 
reliance  was  shifted  upon  our  producers. 
The  export  trade  has  grown  to  proportions 
beyond  all  possibility  of  fulfillment,  but  no 
plans  are  reported  to  enlarge  producing 
facilities  based  upon  the  present  exceptional 
outlet.  Quotations  on  Jan.  22  were  at  22  to 
23  cents  a  pound.  Immunity  from  infested 
orchards  and  potato  fields  and  algae-bur- 
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ucts  of  wire  mills,  has  found  no  large  new 
application  on  account  of  the  war,  and  has 
suffered  no  marked  change  in  price. 

Soda  ash  is  firm  at  prices  almost  three- 
fold those  of  a  year  ago. 

Sulphate  of  copper  has  advanced  greatly. 
Its  primary  use  is  as  a  plant  disinfectant 
or  insecticide.  In  Bordeaux  mixture  it  is 
extensively  used  as  a  spray  for  fruit  trees. 
It  forms  the  basis  for  manufacture  of  paris 
green.  It  is  further  used  in  metal  plating 
and  in  dyeing  textile  materials.  Its  appli- 
cation to  water  purification  is  minor.  Both 
sulphuric  acid  and  copper  (copper  ores) 
have  been  greatly  affected  by  war  industries 
— sulphuric  acid  as  above  cited;  copper  as 
required  for  ammunition.  Values  are  spec- 
ulative. Before  the  war  the  market  was 
on  a  basis  of  4V2  to  4%  cents  a  pound,  and 
was  subject  to  no  important  changes  until 
early  last  month,  when  a  10-cent  level  was 
reached.  Foreign  demand  has  been  empha- 
sized during  the  last  three  months  as  a  re- 
sult of  the  prohibition  by  the  British 
Government  of  manufacture,  for  the  pur- 
pose of  assuring  a  greater  supply  of  copper 
for  war  needs,  as  well  as  in  anticipation  of 
the  important  spring  requirements.     Eng- 


dened  reservoirs  is  to  be  purchased  at 
higher  cost  so  far  as  it  is  secured  through 
copper  sulphate  and  its  derivatives. 

Hypochlorite  in  Demand 

Prices  of  calcium  hypochlorite  have  like- 
wise been  seriously  affected  for  several  rea- 
sons. It  is  produced  in  this  country  as  a 
by-product  of  caustic  soda.  Electrolysis 
of  common  salt  (sodium  chloride),  either 
in  solution  or  in  a  fused  state,  yields  sodi- 
um (sodium  hydroxide)  and  chlorine. 
Shipment  of  chlorine  in  liquid  form  in  steel 
cylinders  has  been  practised  to  a  considera- 
ble extent  in  this  country,  but  until  very 
recently  this  procedure  was  not  permissible 
in  some  countries.  For  safety  and  conveni- 
ence in  shipping  it  has  long  been  the  prac- 
tice in  all  countries  to  combine  chlorine, 
however  produced,  with  lime.  Treatment 
of  this  product  with  acid — even  with  car- 
bonic acid — releases  the  full  amount  of 
chlorine  from  bleach.  In  this  form  it  is 
primarily  in  greatest  demand  by  manufac- 
turers of  textiles,  in  bleaching  paper,  cloth, 
etc.  Minor  uses  are  in  some  forms  of  chem- 
ical manufacture,  disinfection  and  water 
treatment. 
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The  latter  use  in  America  has  been  wide 
and  successful,  so  that  hypochlorite  of  lime 
has  afforded  a  standard  of  cheapness  and 
efficiency  with  which  other  sterilizing  agents 
were  compared.  Its  general  use  in  water 
sterilization  has  raised  the  standard  of 
purity  demanded  by  water  consumers  and 
by  sanitarians,  for  it  was  the  agent  which 
first  gave  practically  perfect  elimination  of 
organisms  of  the  colon  group  at  costs  which 
were  not  prohibitive. 

Immediately  after  war  was  declared  the 
market  stiffened,  and  bleach  rose  in  price 
through  September,  1914,  falling  to  normal, 
or  nearly  so,  in  the  early  part  of  1915. 
During  the  past  seven  months  the  strin- 
gency has  increased.  The  diversion  of  large 
quantities  of  chlorine  to  chemical  manufac- 
ture was  one  potent  factor;  one  former  pro- 
ducer of  bleach  is  now  using  all  his  chlorine 
output  in  manufacture  of  chlorinated  or- 
ganic products.  Others  have  diverted  at 
least  a  large  part  of  their  output,  and  in- 
stead of  making  bleach  in  large  quantities 
are  selling  much  of  their  chlorine  in  liquid 
form. 

Last  summer  quite  a  stir  was  made  in 
the  daily  press  by  reports  that  liquid  chlor- 


259 


Decline  in  Importation  op  Bleach 


Dates  Pounds 

1912 — Jan.   to  Dec.  31 72,706,732 

1913 — Jan.   to  Oct.  31 52,115,552 

1914 — Jan.    to  Oct.  31 31,172,596 

1915 — Jan.    to   Oct.  31 7,079,076 


Valua- 
tion, 
Cents 
Per  Lb. 
0.82 
0.82 
0.96 
1.26 


ine  was  being  shipped  in  large  quantities 
to  the  seat  of  war.  Statements  were  given 
out  by  three  producers  that  they  had  not 
been  approached  by  foreign  representatives. 
However,  exports  of  chlorine  have  been 
made  from  New  York  in  later  months ;  for 
example,  there  are  reports  of  shipments 
valued  at  $14,526  to  France,  Mexico,  Cuba 
and  Argentine  in  December,  as  well  as  one 
shipment  of  4000  lb.  (value  $1,000)  to 
France  last  month.  Speculation  as  to  the 
uses  of  this  exported  chlorine  is  idle.  The 
fact  remains  that  not  only  in  this  country 
is  its  use  in  general  ways  greatly  increased, 
but  the  world  market  is  drawing  upon  the 
available  supply  of  the  United  States  and  is 
thus  limiting  the  production  of  the  older 
secondary  product  (bleach),  which  has  held 
its  own  for  a  long  time  as  a  convenient  form 
for  the  shipment  of  chlorine. 

For  the  purpose  of  comparing  prices  New 
York  wholesale  quotations  are  used.  Prior 
to  1914  the  normal  price  was  about  $1.25 
per  100  lb.  The  production  in  this  country 
was  supplemented  by  importations  from 
England  and  Germany.  In  August,  1914, 
when  the  German  supply  was  cut  off,  prices 
averaged  $3  to  $3.50,  dropping  within  the 
next  four  months  to  $1.50  or  less.  This 
condition  prevailed  from  February  to  June. 
Since  then  there  has  been  a  rising  tendency 
which  has  not  yet  passed;  quotations  Jan. 
14  were  at  15  to  17  cents  per  pound,  and  on 
Jan.  22  131/2  to  141/2  cents. 

Foreign  Shipments 

For  several  months  the  domestic  supply 
has  been  practically  valued  by  second  hands, 
and  for  immediate  delivery  or  on  forward 
orders  it  has  been  difficult  to  find  sellers. 
One  Western  city  which  last  year  had  a 
contract  for  a  supply  at  IVa  cents  per  pound, 
received  as  the  low  bid  for  1916  an  offer 
of  914  cents.  An  Eastern  city  recently  had 
an  offer  at  16%  cents  on  the  year's  supply. 

Importations  slackened  in  1914  and  have 


fallen  to  practically  nothing  at  the  present 

time. 

While  importation  of  bleach  has  not  en- 
tirely ceased,  for  shipments  are  still  re- 
ceived at  New  York  from  Liverpool,  our 
exports  are  largely  increased.  From  Dec 
1,  1915,  to  Jan.  22,  1916,  the  imports  re- 
ported at  New  York  aggregate  289,445  lb.  • 
the  record  of  exports  to  Sweden,  Argentine, 
Brazil  and  Chile  for  the  first  week  of  this 
period  shows  a  total  of  228,970  lb.  The 
first  week  of  January  had  a  total  of  666,965 
lb.  to  France  and  Sweden,  valued  at  $23,350. 
In  the  reports  from  week  to  week  the 
weights  are  not  always  given;  the  values 
appear.  The  total  value  given  for  exported 
bleach  in  the  seven  weeks'  period  since  Dec. 
1,   1915,   is  $51,497. 

Reports  on  foreign  market  for  several 
weeks  past  are  to  the  effect  that  bleaching 
powder  is  very  scarce  in  Holland,  and 
nominal  in  London,  and  that  any  business 
passing  in  Liverpool  is  at  special  terms 
that  are  not  reported. 

Altogether  the  outlook  for  cheap  hypo 
during  1916  or  during  the  high  tide  of 
chemical  production  is  discouraging.  In 
considering  offerings  it  must  be  borne  in 
mind  that  only  the  chlorine  content  is  of 
value;  that  the  lime  shipped  and  applied 
in  connection  with  this  chlorine  adds  no  in- 


crement of  value.  If  bleach  containing  25 
per  cent  of  chlorine  is  purchased  at  7  cents 
per  pound,  this  is  equivalent  to  28  cents  a 
pound  available  chlorine;  35  per  cent  bleach 
at  9V2  cents  corresponds  to  27.17  cents  per 
pound  of  available  chlorine. 

The  market  r^sum^  for  the  week  ending 
Jan.  22  is  as  follows:  The  general  quota- 
tion for  spot  bleach  is  14  to  15  cents  per 
pound.  Demand  has  assumed  more  quiet 
proportions  and  occasional  sales  have  been 
made  as  low  as  13%  cents  per  pound.  Con- 
tract shipments  are  reported  heavy,  and  it 
is  believed  that  no  great  amount  of  stock  is 
offered  for  immediate  shipment. 

The  condition  may  be  summed  up  as  fol- 
lows :  Imports  have  practically  ceased.  Ex- 
ports are  still  increasing.  Production  has 
been  greatly  diminished  on  account  of  di- 
version of  chlorine  to  extraordinary  uses 
and  the  increased  demand  in  chemical  man- 
ufacture. The  output  of  the  limited  num- 
ber of  factories  in  the  United  States  where 
cheap  electric  power  is  available  has  become 
utterly  inadequate  for  the  world  market  in 
which  we  as  minor  users  of  bleach  are  now 
buying.  There  is  great  difficulty  in  secur- 
ing a  dependable  supply,  even  at  prohibitive 
cost,  of  this  standard  material  which  has 
stood  between  many  a  small  community  and 
an  unsafe  water  supply. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  wiU  be  welcomed 


What  Is  an  Engineer? 

Sib:  Permit  me  to  express  my  interest 
in  the  subject  recently  mentioned  in  your 
bright  pages,  under  the  caption  "What  Is 
an  Engineer?"  The  questions,  or  rather 
set  of  questions,  I  understand  was  given 
to  a  great  number  of  engineers,  widely 
spread  and  of  all  complexions.  And  the 
typical  engineer  slowly  evolved  through  the 
strata  of  innumerable  replies  is,  without 
doubt,  the  man  we  hail  to-day  as  master 
of  the  big  job.  But  there  seems  to  be  dis- 
satisfaction with  "Frankenstein"  as  he 
stands  before  us.  The  extremely  low  per- 
centage allowed  for  technical  qualifications, 
as  compared  with  that  for  a  kind  of  equip- 
ment that  would  be  equally  essential  in  run- 
nining  a  first-class  grocery  business,  is  not 
the  working  equation  that  has  heretofore 
obtained  with  those  preparing  for  the  pro- 
fession. 

I  believe,  however,  that  a  straw  man,  a 
Frankenstein,  indeed,  has  been  erected  from 
the  accumulated  data,  through  failure  on 
the  part  of  some  persons  to  co-ordinate  the 
figures  of  expression.  For  instance,  con- 
sider mathematics,  and  in  a  psychological 
sense,  the  mental  faculty  which  intuitively 
knows  that  twice  two  is  four,  and  more- 
over feels  that  the  right  angle  is  the  main 
prop  of  geometrical  form  and  can  think  in 
its  terms;  which  also  knows  how  once  was 
found  the  resultant  of  two  unequal,  unlike 
parallel  forces,  and  can  find  it  again  be- 
cause it  is  bred  in  the  bone — and  now,  there- 
fore, has  initiative  and  resourcefulness, 
which  are  but  structures  and  superstruc- 
tures on  a  foundation  laid  deep  and  wide 
upon  a  rock  bottom;  and  so  on  through 
all  the  broad  domain  of  technical  knowl- 
edge ;  then  we  have  the  well-rounded,  finely 
equipped  man,  the  engineer  supreme. 


The  whole  matter  passes  through  my 
mind  in  dissolving  views  in  which  I  see  en- 
gineers, and  so-called  engineers,  of  my  ac- 
quaintance of  years.  The  thing  that  has 
thrown  a  haze  over  the  whole  situation  and 
has  caused  a  great  deal  of  misconception  is 
that  disease  called  "push."  If  it  were  the 
right  kind  of  push — the  momentum  of  a 
moving  body,  slowly  and  surely  coming  to 
the  front,  no  complaint  could  be  made.  But 
it  is  another  kind,  a  masquerade.  I  need  say 
no  more.  Howbeit,  a  better  day  is  dawning, 
and  of  this  I  am  convinced.  In  that  day 
true  worth  will  be  measured  upon  a  scale 
of  all-round  fitness,  where  integrity, 
initiative,  resourcefulness  and  many  other 
admirable  attributes  will  be  only  the  out- 
growth of  a  well-trained  and  technical 
mind. 

P.  G.  Melbourne. 
Hyattsville,  Md. 


Elimination  of  Wet  Spots  in  Rail- 
road Cuts 

Sir:  Referring  to  the  discussion  between 
E.  L.  Sinclair  and  J.  T.  Bowser  in  your 
journal  concerning  the  methods  of  elimi- 
nating wet  spots  in  railroad  cuts  (see  the 
Engineering  Record  of  Oct.  23,  1915,  page 
506,  and  that  of  Jan.  15,  1916,  page  72),  it 
seems  to  me  that  they  are  both  taking  more 
trouble  than  necessary  to  overcome  the  diffi- 
culty. The  water  in  railway  cuts  usually 
comes  from  the  banks  on  each  side  of  the 
track,  and  the  logical  place  to  deal  with  it 
is  in  the  side  ditches  before  it  gets  to  the 
track.  If  the  soil  is  impervious  the  water 
will  run  off  through  the  side  ditches  if 
they  are  properly  graded  and  kept  clear.  If 
the  ground  is  not  impervious,  then  the 
water  will  soak  down  below  the  ditch  and 
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be  collected  in  a  drain  pipe  underneath. 

In  order  to  remove  what  little  water  gets 
to  the  roadbed  itself  side  drains  can  be 
run  from  the  ballast  to  the  main  drain 
under  the  ditch.  These  should  not  be  sep- 
arated from  the  ballast,  as  the  gentlemen 
suggest,  but  should  connect  directly  with  it 
so  there  will  be  no  difficulty  about  a 
through  connection  from  the  ballast  to  the 
main  drain.  Ground  which  is  properly  and 
adequately  drained  in  this  way  will  soon 
become  hard  enough  so  that  the  ballast  and 
the  subsoil  will  not  churn  up  together. 

There  is  a  possibility  that  while  the 
drains  are  ridding  the  soil  of  the  excess 
water  and  trains  are  running,  if  the  ground 
is  very  soft,  the  drain  tile  will  become  so 
displaced  as  to  fill  with  mud  and  cease  to 
operate.  The  cure  for  this,  however,  is  not 
to  go  to  a  lot  of  expense  for  sheet  piling 
and  concrete  walls,  but  simply  to  use  No.  2 
bell-and-spigot  sewer  pipe,  placing  the 
lengths  together  in  the  usual  way,  but  with- 
out any  jointing  material  in  the  bells.  This 
gives  ample  opportunity  for  the  water  to 
get  into  the  pipe,  once  it  has  reached  it; 
and  the  bells  prevent  the  pipe  from  getting 
out  of  line  and  filling  with  mud. 

It  seems  to  me  that  with  the  other  types 
of  construction  suggested  there  might  be 
many  places  where  the  continuous  im- 
pervious walls  would  have  a  tendency  to 
retain  water  under  the  track  rather  than 
to  keep  it  out,  and  would  make  matters 
worse  instead  of  better.  At  ail  events  the 
No.  2  sewer  pipe  has  come  to  be  a  stand- 
ard means  of  draining  wet  cuts  by  some 
very  extensive  railway  systems. 

Benjamin  Brooks. 

Kansas  City,  Mo. 


Why  Is  Registration  in  Civil  En- 
gineering Decreasing? 

Sir:  In  the  article  on  the  decrease  in 
registration  of  civil  engineering  students, 
published  in  your  issue  of  Dec.  18,  1915, 
page  766,  the  figures  given  for  the  Massa- 
chusetts Institute  of  Technology  are  too 
low,  evidently  because  plotted  from  the  data 
in  the  annual  report  of  the  president. 
These  figures  refer  to  the  number  of  stu- 
dents on  the  first  of  November  of  each  year. 
At  that  period  cf  the  year  the  freshmen 
have  not  elected  their  various  courses,  so 
that  they  are  not  included.  The  freshmen 
do  not  elect  the  different  courses  until  the 
second  half  of  the  year,  so  that  it  is  not 
practicable  to  give  accurate  statistics  for 
the  current  year.  The  numbers  of  students 
pursuing  the  course  in  civil  engineering  in 
each  of  the  five  years  preceding  this,  be- 
ginning with  the  year  1910-11,  were  as 
follows:  267,  276,  264,  263  and  251.  You 
will  see  from  this  that  the  number  has  been 
practically  stationary  within  the  period. 

The  falling  off  in  the  la.st  year  is  more 
apparent  than  real,  because  in  that  year  we 
instituted  a  new  course  called  "Engineer- 
ing Administration."  In  the  year  1914-15 
eleven  students  took  the  civil-engineering 
option  of  this  course.  This  civil-engineer- 
ing option  is  very  closely  allied  to  the  older 
and  more  regular  course  of  civil  engineer- 
ing, and  doubtless  these  eleven  students 
should  be  added  to  the  251,  making  the 
total  262  for  the  year  1914-15. 

Within  the  same  period  the  enrollment 
of  freshmen  in  civil  engineering  was  as 
follows:  56,  70,  60,  54  and  60.  The  enroll- 
ment of  all  engineering  students  in  the 
latter  half  of  each  of  the  years  (the  latter 


half,  as  I  have  explained,  being  the  period 
when  the  elections  have  been  made)  was 
1216,  1232,  1260,  1336  and  1386. 

Although  the  number  of  students  in  civil 
engineering  has  remained  practically  sta- 
tionary, there  has  been  a  decline  in  the 
proportion  of  engineering  students  pur- 
suing this  particular  course.  Such  a  de- 
cline might  be  expected  in  view  of  the 
greater  variety  of  opportunities  that  are 
now  presented. 

Richard  C.  Maclaurin, 
President,  Massachusetts  Institute  of  Tech- 
nology. 

Boston. 


The  Economic  Side  of  Sand  Testing 

Sir:  I  was  interested  in  reading  H.  H. 
Scofield's  criticism  in  the  Engineering 
Record  of  Feb.  5,  page  188,  of  Chapman 
and  Johnson's  article  on  the  economic  side 
of  sand  testing,  and  to  note  the  application 
there  made  of  Fuller's  ideal  curve. 

As  a  matter  of  fact  all  these  gentlemen 
are  in  error  in  attempting  to  apply  Fuller's 
ideal  curve  for  concrete  to  any  mixture  of 
cement  and  sand  alone.  This  curve  (see 
the  Transactions  of  the  American  Society 
of  Civil  Engineers,  Vol.  59,  page  67)  was 
only  put  forward  as  a  suggestion  toward 
the  obtaining  of  greater  strength  and  dens- 
ity in  concrete;  that  is,  toward  the  better 
proportioning  of  the  cement,  fine  aggre- 
gate and  coarse  aggregate.  No  experi- 
ments were  made  on,  nor  was  the  curve  in- 
tended for  use  with,  mixtures  of  cement 
and  sand  alone. 

I  have  lately,  however,  been  carrying  on 
a  series  of  experiments  toward  developing 
a  curve  to  fit  maximum  densities  of  mortar, 
and  have  reached  the  conclusion  that  the 
same  general  form  of  ideal  curve  is  appli- 
cable as  to  concrete  with  the  exception  of  a 
change  of  constants  for  the  values  of  a  and 
b,  depending  on  the  proportion  of  cement 
in  the  mortar,  the  constant  increasing 
materially  as  the  percentage  of  cement 
increases. 

My  experiments  indicate  that  for  a  sand 
having  maximum  grains  of  0.25  in.  diam- 
eter, and  a  mortar  of  31  per  cent  cement  as 
used  in  Professor  Scofield's  experiments, 
the  value  of  a  in  the  ideal  curve  should  be 
0.0379,  and  of  b  32.2,  which  is,  as  nearly  as 
I  can  judge  from  the  small-scale  diagram, 
about  the  value  which  Professor  Scofield 
adopted. 

It  has  thus  accidentally  happened  that 
the  coefficients  adopted  applied  to  the  mix- 
ture used,  but  I  wished  to  call  attention  to 
this  fact  so  that  the  ideal  curve  for  con- 
crete will  not  be  assumed  to  apply  at  all 
times  to  mortars  without  a  careful  selec- 
tion of  constants. 

I  cannot  resist  calling  attention  most 
forcibly  to  the  great  improvement  of 
strength  by  grading  sands  to  approximate 
an  ideal  curve,  as  shown  by  these  tests  of 
Professor  Scofield.  Assuming  that  mortar 
from  the  quoted  sand  "B"  gave  perfectly 
acceptable  strength  in  the  completed  work, 
the  relation  of  strengths  shown  make  it 
possible  to  have  cut  out  25  per  cent  of 
the  cement  in  use  with  the  blended 
sands  and  still  obtain  the  same  strength 
as  would  have  been  obtained  with  the 
sand  "B." 

Assuming  the  case  cited  by  Messrs. 
Chapman  and  Johnson,  the  amount  of  ce- 
ment thus  saved  would  approximate  23,600 
bbl.,  which,  at  say  $1.50  per  barrel  for  ce- 
ment in  a  Western  state,  would  amount  to 


$35,400,  a  total  saving  on  the  cement  and 
sand  of  $57,680,  or  nearly  $1  per  cubic  yard 
of  concrete. 

Where  large  masses  of  concrete  are  to  be 
used,  as  in  masonry  dams,  attention  to 
grading  not  only  produces  stronger  and 
more  watertight  concrete,  but  also  pays  a 
handsome  interest  on  the  investment  of  the 
trifling  extra  labor  involved. 

W.  B.  Fuller, 
Consulting  Civil  Engineer. 

New  York  City. 


Writing  Land  Descriptions 

Sir  :  Lawmakers  have  devoted  much  time 
to  regulating  the  practice  of  engineers,  ar- 
chitects and  surveyors,  but  no  attention 
seems  to  have  been  given  to  the  important 
function  of  writing  descriptions  for  the 
transfer  of  real  property.  A  surveyor  may 
possess  enough  licenses  to  paper  his  office 
walls,  and  be  a  paragon  of  perfection  in  his 
line  of  work,  but  as  long  as  he  has  to  deal 
with  faulty  descriptions,  just  that  long  will 
his  condition  be  retarded  in  its  upward 
trend  toward  the  ideal. 

In  this  state  any  one  may  write  a  de- 
scription, take  it  to  the  county  recorder  and 
have  it  put  on  record  in  the  form  of  a  deed ; 
thus  it  stands,  whether  right  or  wrong,  as 
the  grantee's  protection  against  encroach- 
ment. This  laxity  has  resulted  in  many 
cloudy  titles,  useless  litigation  and  much 
hard  unappreciated  work  for  the  surveyor. 
In  many  transfers  there  can  be  no  doubt 
that  the  intention  was  honest,  but  the  ability 
to  ■  state  clearly  what  was  intended  was 
entirely  lacking.  On  the  other  hand,  the 
intent  to  defraud  is  quite  evident  in  some 
cases,  the  opportunity  to  do  so  being  made 
possible  by  the  ability  to  draw  a  deed  with 
an  ambiguous  description. 

R.  W.  Cautley  in  his  "Descriptions  of 
Land"  says  in  Section  1 :  "Since  the  owner- 
ship of  land  is  the  most  universal  and,  at 
the  same  time,  the  most  permanent  form  of 
property,  it  follows  that  conveyancing  of 
land  constitutes  the  most  common  and  im- 
portant class  of  transactions  in  the  every- 
day business  of  the  world." 

In  view  of  the  importance  of  this  class  of 
work,  it  seems  to  me  that  appropriate  re- 
strictions placed  upon  indiscriminate  de- 
scription writing  would  correct  this  evil. 
If,  for  instance,  before  a  deed  be  accepted 
for  record  the  description  be  examined  by 
a  licensed  surveyor  or  other  person  quali- 
fied to  test  its  accuracy,  and  if  found  to  be 
incorrect,  rejected,  future  records  will  be 
better  than  those  of  to-day.  If  the  courses 
given  were  obtained  astronomically — not 
from  needle  courses  with  the  variation  set 
off — the  same  line  would  not  be  given  two 
or  more  bearings,  as  is  quite  often  the  case 
with  division  lines  where  adjoining  prop- 
erty has  been  described  separately.  If  the 
description  be  based  on  actual  survey,  the 
survey  executed  by  a  responsible  party,  and 
well  monumented,  the  uncertainty  of  identi- 
fying the  property  described  would  be 
eliminated. 

To  be  able  to  write  descriptions  one 
should  have  some  knowledge  of  plane  trigo- 
nometry, be  familiar  with  the  kinds  of  trees 
and  objects  used  for  ties,  be  able  to  state  in 
a  clear,  concise  manner  the  meanings  in- 
tended, and  have  a  fair  knowledge  of  the 
law  of  conveyancing.  I  should  like  to  see 
the  above  qualifications  in  our  law  books. 

L.  L.  Mills, 
Licensed  Surveyor. 

Santa  Rosa,  Cal. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

other  articles  m  this  issue  of  interest  to  contractor,  and  construction  en.jincers  are  indexed  in  the  Table  of  ContenU 


{Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Roller  Makes  Dipper-Latch  on 
Steam  Shovel  Work  Easily 

A  BENT  piece  of  round  iron  placed  be- 
tween the  latch  bar  and  the  door  of  a 
steam  shovel  dipper  makes  it  easy  to  draw 
the  latch  and  stops  it  from  sticking,  accord- 
ing to  F.  A.  Crabb,  of  Vandalia,  N.  Y.  The 
device,  which  was  described  in  the  January 
number  of  the  Excavating  Engineer,  is 
illustrated  by  the  accompanying  sketch,  in 


ROLLER    REDUCES    FRICTION    ON    DIPPER    LATCH 

which  A  represents  the  dipper  door,  B  the 
latch  bar  keeper,  C  the  latch  bar,  D  the 
guides,  or  brackets,  and  E  the  roller.  It 
will  be  seen  from  the  sketch  that  the  weight 
of  the  load  on  the  dipper  door  bears  upon 
the  underside  of  the  latch  keeper,  upon  the 
upper  side  of  the  outside  bracket  and  the 
upper  side  of  the  inside  bracket.  A  very 
simple  and  inexpensive  way  to  prevent  the 
latch  bar  from  sticking  is  to  take  a  piece 
of  round  iron  either  %  in.  or  %  in.  in 
diameter,  whichever  fits  best,  bend  it  to  a 
three-sided  piece  as  shown  by  E  on  the  top 
sketch,  and  slip  this  in  between  the  latch 
bar  guides  as  shown  in  the  lower  sketch. 
It  will  be  seen  that  this  piece  of  round  iron 
acts  as  a  roller.  Mr.  Crabb  says  that  it 
makes  the  dipper  dump  much  more  easily. 


Types  of  Dredging  Equipment  Best 
Adapted  to  Land  Drainage 

POWER  MACHINERY  is  now  available 
which  will  construct  outlet  drainage 
ditches  of  all  sizes,  and  under  all  conditions 
of  soil  and  water,  more  cheaply  than  can 
be  accomplished  by  any  other  method,  ac- 
cording to  D.  L.  Yarnell,  drainage  engineer 
of  the  Office  of  Public  Roads  and  Rural  En- 
gineering. In  a  special  bulletin  issued  re- 
cently by  the  Department  of  Agriculture, 
the  uses  and  limitations  of  the  different 
machines  that  have  been  employed  in  such 
work  are  summarized  by  Mr.  Yarnell,  whose 
conclusions  follow. 

The  floating  dipper  dredge  is  more  widely 
used  in  drainage  work  than  is  any  other 
type  of  excavating  machine.  For  work 
through  wet  land  no  other  excavator  will 
equal    it    in    cheapness   of   construction    of 


ditches  having  a  cross-section  of  from  100 
sq.  ft.  to  1200  sq.  ft.  It  is  by  far  the  most 
efficient  machine  to  use  where  many  stumps 
will  be  encountered.  Owing  to  its  limited 
reach  it  is  not  generally  applicable  to  levee 
construction.  Dipper  dredges  as  con- 
structed for  drainage  work  range  in  capac- 
ity from  1/2  cu.  yd.  to  4  or  5  cu.  yd.  The 
sizes  most  commonly  used  vary  from  1  to 
2  cu.  yd.  The  smallest  dredge  costs  about 
$5,000;  the  cost  increases  rapidly  with  the 
capacity  of  the  dipper.  The  floating  dipper 
dredge  should  be  operated  downstream, 
where  practicable,  to  insure  sufficient  water 
at  all  times. 

In  general,  the  clamshell  or  orange-peel 
dredge  is  not  well  adapted  to  ditch  con- 
struction, especially  if  there  be  stumps  to 
handle.  Certain  types  of  soil,  such  as  the 
muck  of  southern  Louisiana,  can,  however, 
be  handled  to  advantage  with  this  machine. 
It  is  also  suited  to  levee  building  when  a 
long  boom  is  used. 

The  dragline  scraper  excavator  is  con- 
stantly increasing  in  favor  for  drainage 
work.  It  is  especially  suited  to  the  con- 
struction of  ditches  and  levees  of  large 
cross-section,  where  the  ground  is  suffi- 
ciently stable  to  support  the  machine.  The 
scraper  excavator  is  also  suitable  for  ditch 
cleaning. 

The  various  forms  of  so-called  dry-land 
machines  find  quite  extensive  use  in  drain- 
age. The  dipper  and  orange-peel  dredges 
of  the  dry-land  type  are  suitable  for  use 
where  sufficient  water  cannot  be  had  to  float 
a  dredge.  The  templet  and  the  wheel  types 
of  excavators  are  applicable  to  open  land, 
where  the  soil  is  neither  too  hard  nor  too 
wet.  The  ditches  cut  by  these  latter  ma- 
chines are  superior  in  hydraulic  efficiency 
to  those  of  similar  section  cut  by  any  other 
type  of  excavator.  The  dry-land  machines 
should  be  operated  upstream. 

The  hydraulic  dredge  is  not  suited  to 
ordinary  drainage  ditch  construction.  It 
has  been  used  to  some  extent  in  cleaning 
ditches,  and,  with  the  use  of  slope  boards, 
has  in  at  least  one  instance  made  a  satis- 
factory record  in  levee  construction. 


Wheeled  Mixing  Plant  and  Trav- 
elers Build  Sewer  Rapidly 

By  E.  NOVAK 
Cincinnati,  Ohio 

FOUR  traveler  derricks  and  a  concrete 
plant  on  wheels,  all  spanning  the  sewer 
trench  and  running  on  the  same  track,  were 
used  recently  to  complete  a  large  concrete 
sewer  in  Cincinnati  at  a  rapid  rate.  The 
sewer,  which  will  intercept  the  sanitary 
flow  previously  carried  by  Mill  Creek,  is 
6600  ft.  long  and  has  an  egg-shaped  section 
6  X  6  ft.  except  for  a  distance  of  200  ft. 
where  it  crosses  the  creek,  and  where  a 
twin  section  is  employed.  The  bottom  of 
the  sewer  trench  was  10  ft.  or  more  below 
the  creek  and  only  10  to  50  ft.  from  it,  and 
in  addition  the  work  was  but  250  ft.  from 
and  nearly  50  ft.  below  the  Miami  and  Erie 
Canal.  For  this  reason  special  care  was 
taken  to  have  the  wood  sheeting  tight.  It 
was  driven  in  two  sets,  and  averaged  18  ft. 
in  depth.  For  the  same  reason  plenty  of 
clearance  was  provided  for  by  making  the 
top  set  12  ft.  wide  and  the  bottom  set  10  ft. 
wide,  giving  18  in.  on  each  side  of  the 
sewer. 

On  account  of  the  proximity  of  the 
work  to  the  creek  some  trouble  was  experi- 
enced with  keeping  the  trench  dry,  and  the 
work  was  flooded  no  less  than  five  times. 
In  spite  of  this,  however,  no  damage  was 
done  and  no  serious  accidents  occurred. 
Three  small  centrifugal  pumps  and  two 
pulsometers  were  used. 

The  plant  was  arranged  so  that  each  unit 
had  to  do  a  certain  amount  of  work  each 
day.  Nevertheless  the  units  were  spaced  so 
that  any  accident  to  one  would  not  result 
in  holding  up  the  rest.  One  traveler  der- 
rick with  a  1-yd.  clamshell  bucket  on  a  50- 
ft.  boom,  facing  the  direction  in  which  the 
work  was  progressing,  took  out  the  first 
10  ft.  of  excavation  as  the  upper  set  of 
sheeting,  with  two  sets  of  braces  and  rang- 
ers, was  placed.  Back  to  back  with  this 
traveler  was  a  second  which  took  out  about 
5  ft.  more,  while  the  lower  set  of  sheeting 
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was  being  placed.  Following  (this  was  a 
third  derrick  facing  the  same  way  as  the 
second,  which  finished  the  excavation  and 
left  the  trench  ready  for  the  concrete  work. 
Behind  this  came  the  mixer,  which  dis- 
charged through  a  hopper  in  the  platform 
on  which  it  was  mounted  into  chutes  leading 
to  the  forms.  Owing  to  the  irregularity  of 
the  water  supply,  the  mixer  carried  its  own 
water  in  barrels  mounted  on  the  platform. 
Two  days  were  required  between  pouring 
the  invert  and  the  arch,  and  the  mixer  was 
pulled  back  and  forth  by  a  line  to  a  winch 
head  of  the  nearest  derrick.  The  work  was 
drained  to  a  pump  and  a  portable  boiler 
stationed  behind  the  mixer.  The  sumps  for 
this  pump  were  spaced  about  300  ft.  apart 
and  water  was  carried  to  them  from  the 
excavation  ahead  by  an  8-in.  underdrain. 
The  fourth  traveler  followed  the  concrete 
mixer,  removing  the  bracing  and  backfilling 
the  trench. 

As  the  arch  forms  had  to  be  left  in  place 
three  days  after  pouring  concrete,  240  lin. 
ft.  of  them  were  supplied.  Steel  forms  of 
Blaw  design  were  used.  They  were  with- 
out interior  bracing  and  ran  on  a  track  laid 
on  the  completed  invert.  The  concreting 
was  the  limiting  factor  in  the  speed  of  the 
work.  It  was  found  advantageous  to  pour 
120  ft.  of  invert  one  day  and  120  ft.  of 
arch  the  next,  always  keeping  one  com- 
pleted invert  section  between  the  new  arch 
and  the  advance  section  of  invert.  While 
this  made  it  necessary  to  keep  open  a  large 
amount  of  trench  it  allowed  rapid  construc- 
tion at  a  reasonable  cost.  The  maximum 
amount  of  sewer  completed  in  any  one  week 
was  420  ft.,  but  the  open  trench  part  of  the 
work  was  carried  on  at  a  rate  which  nearly 
averaged  60  ft.  for  every  full  working  day. 

The  railroad  siding  at  which  materials 
for  the  job  were  delivered  was  on  the  other 
side  of  the  creek  from  the  work.  A  2-ft.- 
gage  track  was  built  from  this  siding,  car- 
ried across  the  creek  on  an  I-beam  bridge 
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supported  by  small  concrete  piers,  and  ex- 
tended to  and  along  the  line  of  the  trench 
for  delivering  materials  to  the  concrete 
mixer.  A  locomotive  was  used  to  haul  the 
small  cars.  Material  cars  were  unloaded  at 
the  siding  onto  a  platform  over  the  narrow- 
gage  track,  from  which  the  small  cars  were 
charged  by  gravity.  In  both  the  sand  and 
gravel  piles  was  built  a  brick  furnace  fired 
with  coke,  from  which  large  pipes  radiated. 
The  sand  and  gravel  were  heated  without 
trouble  in  this  way,  so  that  the  work  was 
never  held  up  by  cold  weather.  A  portable 
telephone  line  was  carried  along  the  work, 
keeping  it  in  touch  at  all  times  with  the 
yard  and  the  office. 

A  short  tunnel  120  ft.  in  length  was  built 
at  one  point  under  the  track  of  the  Balti- 
more &  Ohio  Railroad.  The  excavation 
from  this  tunnel  was  disposed  of  by  hoist- 
ing it  in  a  tower  and  dumping  it  down  a 
wooden  chute  from  the  head  of  the  tower  to 
the  creek.  The  skip  in  the  tower  dropped 
below  the  floor  of  the  excavation  and  was 
operated  by  a  10-hp.  electric  motor.  The 
tower  was  built  in  place  out  of  second-hand 
lumber,  required  only  a  laborer  to  run  it, 
and  did  the  work  of  a  derrick  and  hoisting 
engineer. 

The  work  was  done  by  the  Thurber  & 
Browning  Company  for  the  city  of  Cincin- 
nati, of  which  Frank  S.  Krug  is  city  engi- 
neer and  Walter  E.  Sullivan  sewer  engineer. 
C.  L.  Harrison  was  engineer  in  charge  of 
the  work  for  the  city.  The  plant  layout  was 
designed  by  H.  Thurber,  of  the  contracting 
firm,  who  gave  the  work  his  personal  atten- 
tion. N.  E.  Morrow  was  in  charge  of  the 
work  as  superintendent  for  the  contractor. 
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Working   Air  Out  of  Pipe   Line 
Tested  in  Long  Sections 

By  R.  C.  HARDMAN 
Colorado  Springs,  Col. 

BY  USING  a  hand  force  pump  to  raise 
the  test  pressure  to  the  required  250  lb. 
where  necessary,  loosening  the  high  joints 
to  permit  the  escape  of  air,  and  providing 
heavy  end  bracing  and  clamps  to  take  the 
thrust  of  y2-mile  sections  under  test  pres- 
sure, an  8-in.  steel  pipe  line  about  8%  miles 


long  was  quite  recently  tested  satisfactorily. 

The  specifications  provided  for  testing 
the  line  to  a  pressure  of  250  lb.  per  square 
inch  before  backfilling  the  trench.  Part  of 
the  line  received  normally  more  than  this 
pressure  when  the  discharge  end  of  the  line 
was  closed,  but,  as  no  valve  was  provided  at 
the  reservoir,  static  pressure  could  not  be 
obtained  in  operation.  Where  the  pressure 
exceeded  the  required  amount  the  pipe  was 
simply  capped  and  the  line  examined. 
Where  the  pressure  was  less  than  250  lb. 
it  was  raised  to  that  figure. 

The  tests  were  made  about  every  half 
mile  immediately  upon  the  completion  of 
that  amount  of  pipe-laying.  A  small  hand- 
operated  boiler  testing  pump  was  used  for 
the  purpo.se,  although  some  doubt  was  had 
as  to  whether  it  would  be  feasible  for  in- 
creasing the  pressure  in  such  a  long  length 
of  line — about  2%  miles  being  the  longest 
section  tested.  In  preparing  for  the  test  a 
cast-iron  cap  fitted  to  the  end  of  the  pipe 
and  tapped  to  receive  the  discharge  of  the 
test  pump  was  securely  fastened  to  the  last 
section  of  pipe.  This  was  accomplished  by 
means  of  a  steel  bar  over  the  casting, 
through  which  bolts  were  passed,  the  bolts 
in  turn  being  fastened  at  their  opposite 
ends  to  a  steel  clamp  which  bolted  around 
the  pipe.  Water-tightness  was  secured  by 
means  of  a  rubber  gasket  between  casting 
and  pipe  end.  As  the  pressure  tending  to 
force  the  casting  off  the  pipe  and  to  dis- 
joint the  line  was  about  12,500  lb.,  a  system 
of  timber  bracing  was  employed.  At  the 
first  test,  which  was  at  a  creek  crossing, 
the  pipe  was  braced  against  the  opposite 
bank  so  effectively  that  the  line  was  buckled 
completely  out  of  the  trench,  the  last  joint 
being  broken. 

As  the  line  followed  the  contour  of  the 
ground  there  were  many  high  points  in 
which  air  collected.  The  procedure  in  mak- 
ing the  tests  was  to  cap  and  brace  the  lower 
end,  loosen  all  high  joints  to  allow  escape 
of  all  air  and  close  the  valve  in  line  at  the 
intake.  Water  was  then  hauled  in  barrels 
for  the  operation  of  the  pump.  The  time 
consumed  in  reaching  the  desired  pressure 
was  not  uniform  throughout  the  series, 
varying  from  two  to  six  or  seven  hours  for 
four  laborers  working  in  Va-hr.  shifts  of 
two  men  each.  The  variation  in  time  was 
due  to  the  amount  of  additional  pressure 
•necessary  and  to  the  care  with  which  the 
accumulated  air  had  been  released.  At 
times  when  it  was  thought  that  the  air  had 
been  carefully  attended  to  no  headway 
would  be  made  by  the  pump,  a  more  careful 
inspection  always  revealing  the  fact  that 
some  air  still  remained  in  the  line.  In  fact, 
to  increase  pressure  in  this  way  it  is  abso- 
lutely essential  that  all  air  be  removed. 


Public-Utility-Commission  Costs  in 
Indiana  were  given  as  1^/2  per  cent  of  the 
cost  of  reproduction  new  by  H.  0.  Carman, 
chief  engineer  of  the  Indiana  commission, 
before  the  joint  meeting,  Feb.  4,  of  the 
Indiana  Engineering  Society  and  the 
Indiana  Sanitary  and  Water  Supply  Asso- 
ciation. They  were  made  up  as  follows: 
The  combined  cost  of  the  appraisals,  audits 
and  hearings  amounts  approximately  to  1 
per  cent  by  the  utility,  %  per  cent  ex- 
pended by  the  commission  and  charged 
against  the  utility,  and  %  per  cent  ex- 
pended by  the  city.  Since  May,  1913,  the 
commission  staff  has  evaluated  fifty-one 
public  utilities  having  a  total  physical  value 
of  approximately  $33,300,000. 
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Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Court  of  Appeals  Upholds  Thacher    QiVfoo^  1T,i:k.^«^J  1?    «•  tt  t^-      ^  ti/tm-^ 

Patent  in  Baltimore  Case        ^ixteen  Hundrcd  Engineers  Hear  First  Military 


Deciding  for  the  Thacher  concrete  bridge 
patent,  in  the  appeal  from  the  decision  in  its 
favor  made  by  the  Maryland  District  Court 
on  Feb.  25,  1915,  the  U.  S.  Circuit  Court  of 
Appeals  for  the  fourth  circuit  on  Feb.  2  af- 
firmed the  decree  of  the  lower  court  "on  the 
reasoning  in  the  opinion  of  that  court."  The 
original  suit  was  brought  by  Edwin  Thacher 
against  the  City  of  Baltimore  for  infringement 
of  his  patent  in  the  construction  of  the  Falls- 
way  viaduct. 

The  original  decree,  which  is  affirmed  by 
Judges  Pritchard,  Knapp  and  Woods  of  the 
Court  of  Appeals,  stated  that  claims  one  and 
three  of  Thacher's  patent  617,615,  granted 
Jan.  10,  1899,  for  reinforced-concrete  arch  con- 
struction, are  valid  and  original,  that  the  de- 
fendant, the  Mayor  and  City  Council  of  Balti- 
more, violated  and  infringed  the  rights  of  the 
plaintiff  in  the  Fallsway  viaduct,  that  an  in- 
junction issue  perpetually  restraining  the  de- 
fendant from  further  infringement,  and  that 
the  plaintiff  is  entitled  to  $5,000  damages, 
with  costs. 

The  opinion  of  Judge  Rose,  upon  which  the 
decree  is  based,  upholds  the  priority  of  the 
fundamental  claim  in  Thacher's  patent  for  an 
improved  concrete  arch  structure  in  which  iron 
or  steel  bars  are  imbedded  in  the  concrete  near 
the  outer  and  inner  surfaces  in  pairs,  each 
independent  of  the  other  and  one  or  both  ex- 
tending well  into  the  abutments.  Evidence  of 
royalties  already  paid  for  licenses  to  build 
according  to  the  patent  was  cited.  Some 
previous  patents,  such  as  the  Monier  and  the 
Von  Emperger,  were  discussed,  and  held  not  to 
show  priority  in  the  details  of  the  Thacher 
patent. 


Discuss  Proposed  American  Society 
Move  at  Regular  Meeting 

No  opposition  whatever  was  voiced  to  the 
proposed  move  of  the  American  Society  of  Civil 
Engineers  to  the  Engineering  Societies'  Build- 
ing, when  the  matter  was  put  up  for  discussion 
at  the  regular  meeting  of  the  society  in  New 
York  Feb.  16.  The  four  men  who  spoke — Clem- 
ens Herschel,  chairman  of  the  committee  that 
handled  the  negotiations  for  the  society;  Dr. 
Alexander  C.  Humphreys,  of  the  United  Engi- 
neering Society,  as  well  as  a  member  of  the 
American  Society  of  Civil  Engineers;  Dr.  E.  L. 
Corthell,  president  of  the  civil  engineering 
body,  and  Henry  G.  Stott,  past  president  of  the 
American  Institute  of  Electrical  Engineers,  and 
a  former  director  of  the  American  Society  of 
Civil  Engineers — were  all  emphatically  in  fa- 
vor of  the  proposed  move.  Their  keynote 
seemed  to  be  solidarity  of  the  whole  engineer- 
ing profession  in  public  questions. 


Materials  Standards  to  Be  Pub- 
lished in  Foreign  Languages 

The  executive  committee  of  the  American 
Society  for  Testing  Materials  has  made  ar- 
rangements with  the  Department  of  Commerce 
by  which  the  standards  of  the  society,  insofar 
as  they  affect  the  requirements  of  export 
trade,  will  be  translated  into  foreign  lan- 
guages. The  department  will  bear  the  expense 
and  the  translated  standards  will  be  distributed 
among  the  U.  S.  Consular  Offices  and  made 
available  at  moderate  prices  to  American 
manufacturers  interested  in  foreign  trade.  It  is 
planned  that  each  specification  in  a  foreign 
language  will  be  accompanied  by  the  original 
English  version  and  that  all  numerical  quan- 
tities will  be  both  British  and  metric. 


Lecture  Under  Army  Supervision 

Captains  Robins  and  Coiner  Explain  Organization  and  Duties  of  Engi- 
neers in  War  and  Opportunities  for  Technical  Men  in  National  Defense 

T  IMITED  in  numbers  only  by  the  capacity  of  the  main  auditorium  of  the  Engineering 
iJSocieties  Building  and  a  second  hall,  pressed  into  service  for  an  overflow  meeting, 
1600  engineers  of  New  York  City  listened  on  Monday  evening  to  the  first  of  the  series 
of  seven  lectures  on  military  engineering  and  national  defense,  organized  under  General 
Leonard  Wood's  direction  by  the  national  societies  of  civil,  mechanical,  mining  and  elec- 
trical engineers.  While  Captains  Thomas  M.  Robins  and  Richard  T.  Coiner,  Corps  of 
Engineers,  U.  S.  A.,  were  explaining  to  two  enthusiastic  audiences  the  organization  and 
duties  of  engineers  in  war,  and  what  engineers  in  civil  life  will  be  called  upon  to  do  in 
the  defense  of  the  United  States,  the  representatives  of  the  New  York  Fire  Department, 
following  orders  regarding  dangerous  over-crowding  of  buildings,  stood  guard  at  the 
doorways  and  turned  away  hundreds  of  technical  men  who  sought  entrance  to  the 
packed  lecture  halls. 

. "This     wonderful     spontaneous     response," 

said  J.  Waldo  Smith,  chairman  of  the  meeting, 
"has  far  exceeded  our  wildest  dreams.  Where 
this  interest  will  lead  we  cannot  tell.  But, 
speaking  as  chairman  of  the  committee,  if  it 
leads  or  tends  to  bring  about  some  compulsory 
requirement,  whereby  every  able-bodied  young 
man  is  required  to  put  in  at  least  one  con- 
tinuous year  of  hard  military  service  under 
the  direction  of  the  United  States  Army,  we 
feel  it  will  be  a  great  thing  for  the  country, 
and  it  will  be  a  far  greater  thing  for  the 
young  men." 

Engineers  Must  Be  Soldiers 

In  beginning  his  address,  Captain  Robins 
emphasized  the  fact  that  warfare,  as  it  is 
conducted  to-day,  is  making  greater  demands 
upon  engineering  skill  than  ever  before.  But 
engineering  work,  he  said,  is  only  one  of  the 
manifold  duties  of  engineer  troops.  They 
must  be  soldiers,  first  of  all,  and  must  know 
how  to  fight.  Upon  a  foundation  of  military 
knowledge  must  be  built  up  the  training  in  the 
services  of  reconnaissance,  demolitions,  fortifi- 
cations, sieges,  battlefield  illumination,  com- 
munication, lay-out  of  camp,  sewerage  and 
water  supply  systems,  general  construction 
work  and  special  services  of  an  engineering 
nature  which  are  beyond  the  technical  training 
of  combatant  troops,  or  which  require  tools, 
implements  and  material,  which  are  not  issued 
to  the  combatant  forces. 

The  engineer's  work  in  war  is  not  all  at 
the  front.  Of  course,  the  pioneer  and  ponton 
battalions  operate  in  the  fighting  zone,  but 
other  engineer  forces  must  be  assigned  to  lines 
of  communication,  to  the  preparation  of  de- 
fensive lines,  to  sea  coast  fortification  and  in 
the  interior  of  the  country  at  manufacturing 
and  munition  Works. 

In  European  armies  that  are  fighting  to-day. 
Captain  Robins  pointed  out,  it  is  considered 
that  about  6  per  cent  should  be  the  ratio  of 
engineers  to  infantry.  If  it  is  assumed  that 
this  country  needs  500,000  men  in  the  first  line 
troops,  there  will  be  needed  for  their  support 
about  1200  engineer  officers  and  36,000  engi- 
neering enlisted  men. 


Government  to  Make  Soil  Pressure 
Tests  at  Arlington 

Experiments  on  the  distribution  of  pres- 
sures through  soils  are  to  be  conducted  at  the 
government's  Arlington  farm,  near  Washing- 
ton, by  the  U.  S.  Office  of  Public  Roads  and 
Rural  Engineering.  A  specially  designed  ap- 
paratus will  be  installed  which  will  permit  of 
earth  pressure  measurements  being  taken  in  a 
large  number  of  positions  during  a  single  ap- 
plication of  the  load.  This  feature  is  regarded 
as  an  important  one,  and  it  is  hoped  that  an 
unnatural  rearrangement  of  the  soil  from 
previous  load  applications  in  various  positions 
will  be  thus  avoided.  Earth  fills  up  to  10  ft. 
thick  may  be  accommodated  by  this  apparatus, 
and  it  will  have  lateral  dimensions  sufficiently 
large  to  permit  of  obtaining  the  full  distribu- 
tion of  the  load  in  all  directions. 


Bone  Sues  City  of  Cincinnati 

Ewald  &  Shadman,  attorneys,  in  behalf  of 
Frank  A.  Bone,  have  lodged  a  claim  against 
the  City  of  Cincinnati  for  the  usual  royalties 
of  10  per  cent  of  cost  for  alleged  violation  of 
the  Bone  patent  in  the  construction  of  the  re- 
taining walls  in  its  grade  crossing  work.  The 
claim  refers  to  sums  previously  collected  from 
the  Chicago,  Burlington  &  Quincy  Railroad, 
the  City  of  Binghamton,  and  others,  and  ad- 
dresses a  number  of  queries  to  the  grade- 
crossing  commission.  An  article  and  editorial 
discussion  on  the  recent  decision  against  the 
Bone  patent  will  be  found  in  this  issue  of  the 
Engineering  Record. 

May  Submit  $50,000,000  Highway  Bond 

Issue  in  Pennsylvania  in  1917 

In  a  recent  address  before  the  Harrisburg 
Chamber  of  Commerce,  State  Highway  Com- 
missioner Cunningham  announced  that  a  $50,- 
000,000  bond  issue  for  highway  improvement 
will  likely  be  submitted  to  the  voters  of  Penn- 
sylvania in  1917.  The  highway  commissioner 
declared  that  the  greatest  need  in  Pennsyl- 
vania is  a  definite  system  whereby  stretches 
of  good  roads  can  be  made  continuous  from 
one  end  of  the  state  to  the  other. 


Ohio  Will  Need  Highway  Inspectors 

A  large  number  of  highway  inspectors  will 
be  needed  in  Ohio  for  road  work  during  the 
coming  season.  With  a  view  to  obtaining  men 
to  fill  the  vacancies  the  State  Civil  Service 
Commission,  Columbus,  will  hold  examinations 
within  the  next  week  or  two. 


Speedy  Work  Necessary 

In  military  engineering  time  is  the  all-im- 
portant factor.  Labor  is  plentiful  and  costs 
nothing.  "For  material  to  work  with,"  Captain 
Robins  said,  "you  have  everything  that  you 
do  not  want,  and  nothing  that  you  do  want. 
But  you  have  this  one  great  advantage — you 
can  take  whatever  you  want,  wherever  you 
find  it,  and  use  it,  no  matter  what  shape  it  is 
in.  You  do  not  have  to  worry  about  paying 
damages.    If  you  need  timber  and  a  house  is 
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nearby  you  tear  down  the  house  and  use  it." 
Captain  Robins  laid  particular  stress  upon 
the  necessity  of  supplementing  engineering 
knowledge  with  actual  military  service.  "The 
only  way  to  get  military  training  is  by  actual 
service,"  he  said,  "combined  with  study  and 
reading  on  the  subject  You  can  study  and 
read  and  profit  by  it,  to  a  certain  extent,  but 
you  cannot  expect  to  qualify  for  service,  un- 
less you  have  been  in  camp,  or  performed 
actual  field  duty.  You  men  ought  to  know 
that  most  of  the  work,  at  first,  will  have  to 
be  straight  military  training,  as  it  is  taught 
in  the  Army.  Every  man  must  learn  by  actual 
experience  the  duties  of  a  soldier.  Then  we 
can  concentrate  on  the  engineering  phases  of 
the  work,  and  round  out  the  course  of  instruc- 
tion in  its  technical  features." 

An  idea  of  the  many  things  an  engineer  is 
called  upon  to  do  in  service  was  portrayed  by 
a  series  of  lantern  slides,  showing  various 
stages  of  a  practice  march  undertaken  by  a 
force  of  Regulars.  The  bulk  of  the  work  con- 
sisted in  spanning  rivers  with  ponton  bridges, 
opening  up  roads,  laying  out  camps  and  pre- 
paring defensive  works  such  as  trenches,  and 
barbed  wire  entanglements.  Motor  trucks  were 
used  effectively  in  transporting  the  bridge 
building  equipment.  Most  of  the  ponton  struc- 
tures which  were  shown  were  completed  a 
couple  of  hours  after  work  on  them  had  been 
begun.  Another  feature  of  the  practice  march 
was  the  demolition  of  a  steel  bridge  with 
dummy  cartridges. 

Field  for  Older  Men 

All  of  the  engineer's  work,  however,  is  not 
with  the  advance  troops.  Important  service 
is  rendered  on  lines  of  communication,  such  as 
railways,  and  roads.  The  line  of  communica- 
tion, Captain  Robins  pointed  out,  is  a  field  open 
to  the  older  men  of  the  profession,  whose 
physical  strength  is  not  equal  to  the  strenu- 
ous duties  at  the  front,  and  who  have  not  time 
to  receive  intensive  military  training  by  going 
to  summer  camps  or  joining  organizations  like 
the  National  Guard.  The  senior  members  of 
the  profession  also  could  be  used  to  good  ad- 
vantage on  the  defensive  lines,  at  munitions 
plants,  and  in  the  coast  artillery  service.  These 
duties,  together  with  the  making  of  military 
maps  and  the  laying  out  of  trenches,  will  re- 
quire a  large  force  of  engineers.  This  service, 
in  the  rear  of  the  combatant  troops,  will  not 
be  strenuous  work,  but  will  require  a  good 
knowledge  of  field  fortification  in  all  its 
branches,  not  only  the  construction  of  trenches, 
but  the  preparation  of  the  foreground,  the 
clearing  away  of  trees,  the  construction  of 
entanglements,  the  placing  of  searchlights,  and 
field  ordnance  emplacements. 

"If  the  troops  in  the  field  are  not  backed 
up  by  all  the  resources  of  the  country,"  said 
Captain  Robins,  "they  will  not  get  far,  and 
there  is  nobody  that  will  have  any  more  to 
do  with  the  development  and  utilization  of 
their  resources  than  the  engineers.  There 
will  be  many  manufacturing  plants  making 
munitions  and  other  supplies;  thousands  of 
engineers  may  be  called  into  service  to  look 
after  these  plants,  and  to  inspect  materials. 
If  the  time  ever  comes  there  will  be  plenty 
for  every  member  of  the  engineering  profes- 
sion, old  or  young,  to  do.  It  is  only  organized 
and  united  eflfort  that  will  count." 

Ohio  Act  Relating  to  Continuous 
Service  Held  Unconstitutional 

In  the  case  of  Henry  M.  Redd,  who  claimed 
the  office  of  city  engineer  of  Chillicothe,  Ohio, 
under  the  clause  of  the  state  civil  service  act 
that  reads  "that  all  persons  who  have  served 
the  state  or  any  political  subdivision  thereof 
continuously  and  satisfactorily  for  a  period 
of  not  less  than  seven  y^ears  ....  shall 
be  deemed  appointees,  within  the  provisions  of 
this  act."  Judge  J.  W.  Goldsberry,  of  the 
Court  of  Common  Pleas,  sitting  at  Chillicothe, 
held  that  the  act  was  unconstitutional. 

Mr.  Redd  had  been  acting  city  engineer  of 
Chillicothe  for  twenty-one  years.  At  the  begin- 
ning of  the  present  year  the  mayor  appointed 


Morgan  W.  Shuitt  to  the  office.  Mr.  Redd  ap- 
pealed to  the  court  for  aid,  holding  that  he  was 
entitled  to  the  office  of  city  engineer  by  reason 
of  the  clause  of  the  civil  service  act,  as  quoted 
above. 


Hold  Dinner  in  Mill  Creek  Sewer 
to  Commemorate  Completion 

The  Carter  Construction  Company  and  Nor- 
ton, Head  &  Denneen  will  be  the  hosts  at  a 
dinner  to  be  held  this  evening  in  St.  Louis,  in 
honor  of  Mayor  Kiel,  of  that  city,  and  the 
completion  of  the  38-mile  Mill  Creek  relief 
sewer,  which  drains  5030  acres  of  land.  The 
notice  to  begin  work  was  given  Oct.  23,  1914, 
24  months  being  allowed  for  completion.  The 
actual  time  taken  was  16  months. 

The  dinner  will  be  prepared  and  served  100 
ft.  underground  at  Montrose  Avenue  and  Rut- 
ger  Street,  and  will  be  the  chief  feature  of 
novel  ceremonies  that  have  been  arranged  for 
the  celebration  of  the  completion  of  the  new 
sewer.  The  sewer  will  be  formally  turned  over 
to  that  city  by  R.  T.  Norton,  chief  engineer  for 
the  Carter  Construction  Company,  the  general 
contractors,  at  the  banquet,  and  will  be  ac- 
cepted on  behalf  of  the  city  by  Mayor  Kiel.    A 


INVITATION     TO    DINNER    IN     COMPLETED    SBTWER 

part  of  the  section  of  the  sewer,  walled  in 
for  the  banqut,  will  be  outfitted  as  a  kitchen 
and  the  dinner  will  be  prepared  there. 

Preparedness  Discussed  at  Boston 
Engineering  Banquet 

The  part  to  be  played  by  the  engineer  in 
national  defence  was  the  principal  theme  of 
discussion  at  the  seventh  annual  banquet  of 
the  engineering  profession,  held  at  the  Boston 
City  Club,  Feb.  8.  Charles  L.  Edgar,  presi- 
dent of  the  Boston  Edison  Company,  was  toast- 
master,  and  nearly  500  engineers  were  present, 
including  delegations  from  Providence,  R.  I., 
and  Worcester  and  Lynn,  Mass.  Governor  Mc- 
Call,  of  Massachusetts,  pointed  out  the  oppor- 
tunity for  expanding  engineering  along  social 
and  economic  lines,  with  particular  reference 
to  reducing  waste  in  government.  He  touched 
upon  the  overlapping  of  functions  among  the 
107  different  departments  and  commissions 
of  the  state  and  said  that  there  is  a  wide  field 
for  engineers  in  increasing  the  efficiency  of 
governmental  administration. 

Col.  W.  E.  Craighill,  Corps  of  Engineers, 
U.  S.  A.,  spoke  of  the  advantages  of  the  pro- 
posed reserve  corps  of  engineers  in  national 
defence.  He  stated  that  the  general  staff  has 
prepared  plans  for  the  defence  of  Boston  in 
case  of  hostilities,  and  that  would  require  100 
miles  of  outer  and  80  miles  of  inner  trenches, 
to  be  built  within  ten  days,  which  would  require 
25,000  men,  and  the  expenditure  of  $2,000,000. 
William  Barclay  Parsons,  chairman  of  the 
joint  engineering  societies  committee  on  pre- 


paredness, described  the  plans  leading  toward 
the  formation  of  the  national  engineer  reserve, 
and  John  R.  Freeman,  of  the  government  com- 
mission on  the  recent  slides  in  the  Panama 
Canal,  commended  universal  military  training, 
and  urged  at  least  one  year  of  it  for  every 
young  man  in  the  country  as  a  part  of  his 
education.  Mr.  Freeman  stated  that  naviga- 
tion through  the  Panama  Canal  will  soon  be 
resumed,  and  apprehended  no  further  trouble 
from  slides.  Other  speakers  were  Calvin  W. 
Rice,  secretary  American  Society  of  Mechan- 
ical Engineers,  and  Dr.  John  A.  Brashear, 
Pittsburgh. 


Military  Lectures  Enlarged  to  Meet 
Applications  for  Enrollment 

So  many  engineers  have  enrolled  for  the  mil- 
itary lecture  course,  organized  under  Gen. 
Leonard  Wood's  direction  by  the  four  national 
engineering  societies,  that  it  has  been  found 
impossible  to  care  for  them  all  in  the  audito- 
rium of  the  Engineering  Societies  Building  in 
New  York,  as  originally  planned.  The  commit- 
tee accordingly  has  completed  plans  for  three 
lecture  courses,  all  covering  the  same  ground 
and  to  be  given  by  the  same  speakers  as  orig- 
inally announced.  Captains  Thomas  M.  Robins, 
Richard  T.  Coiner  and  Edward  D.  Ardery  of 
the  Corps  of  Engineers,  U.  S.  A.  The  follow- 
ing schedule  will  take  effect  immediately: 

Course  1 — Every  Monday,  8  p.  m.,  to  March 
27  in  the  Engineering  Societies  Building;  or- 
ange tickets  (blue  tickets  for  stage). 

Cour&e  2 — Every  Monday,  8  p.  m.,  to  March 
27  in  American  Society  of  Civil  Engineers 
Building,  220  West  Fifty-seventh  Street;  pink 
ticket  (these  tickets  read  29  West  Thirty-ninth 
Street,  but  a  change  was  necessary  to  secure  a 
larger  hall). 

■  Course  3 — Every  Monday,  5.30  p.  m.,  to  April 
3  in  the  Engineering  Societies  Building  (white 
tickets ) . 

Captain  Dorey,  U.  S.  A.,  will  speak  next  week 
at  each  of  the  meetings.  He  will  tell  of  the 
camp  at  Plattsburg,  N.  Y.,  of  which  he  was  in 
charge. 


Many  Attend  Concrete  and  Road 
Building  Conventions  in  Chicago 

Attendance  at  the  National  Conference  on 
Concrete  Road  Building  in  Chicago  Feb.  15  to 
18  passed  previous  records,  reaching  530  on 
Wednesday.  Engineers  from  the  Pacific  Coast, 
supervisors  from  counties  with  million-dollar 
bond  issues,  federal,  state  and  municipal  road 
officials  and  contractors  taxed  the  presiding  of- 
ficer's parliamentary  ability  in  their  eagerness 
to  take  part  in  the  numerous  discussions. 

Major  Amos  A.  Fries'  paper  on  permanent 
highways  for  national  defense  brought  the  la- 
tent feelings  of  engineers  and  their  co-workers 
to  the  surface  in  no  uncertain  manner. 

Meetings  of  the  American  Concrete  Institute 
were  well  attended,  350  registering.  Nathan 
C.  Johnson's  moving  pictures  of  concrete  mix- 
ing conditions  crowded  the  hall  to  capacity. 
The  officers  elected  by  the  institute  are:  L.  C. 
Wason,  president;  H.  C.  Turner,  vice-president; 
Charles  R.  Gow,  E.  D.  Boyer,  and  J.  G.  Treanor, 
directors. 

The  office  of  the  institute  is  to  be  removed  to 
Boston  and  the  journal  is  to  be  discontinued. 

Appraisers  Appointed  for  Chattan- 
ooga Waterworks 

A  board  of  appraisers  was  appointed  Feb.  9 
to  investigate  the  purchase  of  the  plant  of 
the  city  water  company  of  Chattanooga,  Tenn., 
for  which  Chattanooga  has  authorized  a  bond 
issue  of  $2,000,000.  James  N.  Hazlehurst,  con- 
sulting municipal  engineer,  of  Atlanta,  Ga., 
will  represent  the  city  of  Chattanooga,  and 
William  Wheeler,  consulting  engineer,  of  Bos- 
ton, will  represent  the  water  company.  John 
W.  Alvord,  consulting  engineer,  of  Chicago, 
will  be  the  third  member  of  the  board. 

The  property  was  offered  for  sale  several 
years  ago,  when  it  was  valued  by  the  company 
at  $1,700,000. 
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Engineers   Begin    Study   of   Chi- 
cago's Traction  Problem 

William  Barclay  Parsons,  consulting  engi- 
neer, of  New  York  City,  and  Robert  Ridgway, 
engineer  of  subway  construction  for  the  New 
York  State  Public  Service  Commission,  First 
District,  whose  appointment  to  the  traction 
commission  to  investigate  the  Chicago  trans- 
portation problem  and  recommend  improve- 
ments was  noted  in  these  columns  last  week, 
commenced  their  study,  Feb.  14,  in  conjunction 
with  Bion  J.  Arnold.  Both  Mr.  Parsons  and 
Mr.  Ridgway  have  had  wide  experience  in  trac- 
tion matters,  and  have  been  closely  identified 
with  the  transportation  development  of  New 
York  City  for  many  years. 

William    Barclay    Parsons 

William  Barclay  Parsons  was  born  in  New 
York  City  in  1859,  and  graduated  from  Colum- 


During  his  incumbency  as  chief  engineer 
such  matters  as  the  franchise  providing  for 
the  construction  of  the  Hudson  &  Manhattan 
tunnels,  the  Pennsylvania  tunnels  and  termi- 
nals and  the  construction  of  the  New  York 
Connecting  Railway  were  referred  to  the  com- 
mission for  approval.  In  1903  he  rendered  a 
report  on  additional  routes  for  the  Manhattan 
traction  lines  and  lines  in  the  Bronx,  as  well 
as  additional  routes  for  Brooklyn  and  Queens, 
New  York  City,  that  was  the  basis  of  the  com- 
prehensive scheme  of  subway  and  elevated 
railroad  extensions  contracted  for  in  1913,  and 
known  as  the  dual  system  of  subways  now 
under  construction.  In  1902  he  designed  a 
large  dam  for  the  Hudson  River  Water  Power 
Company  at  Spiers  Falls,  N.  Y.,  and,  in  1904, 
he  served  with  Sir  John  Wolfe  Barry  and  Sir 
Benjamin  Baker  as  advisory  engineers  to  the 
Royal  Commission  on  London  traffic.  During 
the  same  year  he  was  appointed  by  President 
Roosevelt   a    member   of   the    Isthmian    Canal 
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bia  University  in  1879.  His  first  work  was  in 
the  maintenance-of-way  department  of  the 
Erie  Railroad,  where  he  attained  the  position 
of  division  engineer  previous  to  his  resignation 
in  1885.  He  then  began  a  general  engineering 
practice,  engaging  chiefly  in  the  preparation 
of  plans  for  underground  railroads  projected 
in  New  York,  and  in  railroad  and  hydraulic 
work  in  diflferent  parts  of  the  United  States. 

In  1891  he  was  appointed  deputy  chief  en- 
gineer of  the  New  York  Rapid  Transit  Commis- 
sion, and,  in  1894,  became  chief  engineer  of  the 
reorganized  commission.  In  the  latter  capacity 
he  prepared  plans  for  the  original  New  York 
subway,  but,  owing  to  complications  in 
financing  the  work,  construction  was  post- 
poned. In  1898  he  went  to  China,  where  he 
made  surveys  for  the  location  of  the  Canton- 
Hankow  Railroad,  up  to  that  time  the  longest 
survey  made  in  that  country.  In  1899  he  re- 
turned to  New  York  City  and  assumed  charge 
of  the  construction  of  the  subway,  continuing 
as  chief  engineer  of  the  Rapid  Transit  Com- 
mission until  the  work  was  completed  and 
opened  to  traffic  in  1904. 


Commission.  In  1905  he  was  appointed  a  mem- 
ber of  the  International  Advisory  Board  of 
Consulting  Engineers  for  the  Panama  Canal. 
It  was  this  board  which  decided  between  the 
different  types,  and  adopted  the  plans  upon 
which  the  canal  was  built. 

He  has  served  as  consulting  engineer  for 
the  Interborough  Rapid  Transit  Company  of 
New  York  City,  the  Hudson  Companies,  build- 
ers of  the  Hudson  &  Manhattan  tubes,  the 
New  York,  Westchester  &  Boston  Railroad  and 
the  Susquehanna  Water  Power  Company 
among  other  clients.  At  present,  as  consult- 
ing engineer,  he  represents  the  Interborough 
Rapid  Transit  Company  in  negotiations  be- 
tween that  company  and  the  Public  Service 
Commission,  First  District.  As  chief  engineer 
he  had  charge  of  the  construction  of  the  Cape 
Cod  ship  canal,  which  was  recently  completed. 
During  the  Spanish-American  War  he  served 
as  cirief  engineer  of  the  National  Guard  of 
New  York  with  the  rank  of  Brigadier  General. 

Recently  he  directed  the  preparation  of  an 
elaborate  report,  just  completed,  on  the  con- 
solidation   of    the    public    utilities,    including 


street  railroads,  electric  lighting,  telephone 
and  gas  systems  of  one  of  the  largest  cities 
in  South  America. 

Robert  Ridgway 

Robert  Ridgway  was  born  in  New  York 
City  in  1862.  He  began  engineering  work  in 
1882  on  the  staff  of  the  Northern  Pacific  Rail- 
road, where  he  remained  until  1884.  In  the 
latter  year  he  became  leveler  with  the  Aque- 
duct Commission  of  New  York  City,  which 
was  created  to  construct  new  aqueducts  and 
additional  reservoirs  in  the  Croton  watershed. 
He  attained  the  grade  of  division  engineer  in 
charge  of  the  construction  of  the  Jerome  Park 
Reservoir  previous  to  leaving  that  service,  in 
1900,  to  become  senior  assistant  engineer  on 
the  construction  of  the  present  interborough 
subway  system  in  New  York  City.  In  1905  he 
resigned  from  that  position  to  join  the  Board 
of  Water  Supply  of  New  York  City,  on  the  con- 
struction of  the  Catskill  Aqueduct,  where  he 
remained  until  the  latter  part  of  1911,  when 
he  was  appointed  engineer  of  subway  construc- 
tion on  the  new  dual  system  of  subways  in 
New  York  City,  in  which  capacity  he  has 
charge  of  all  construction  work,  under  the 
chief  engineer  on  that  system. 


Subsurface     Land     Slip     Causes 
Building  Collapse  at  Baltimore 

A  subsurface  earth  movement,  Feb.  2,  in  con- 
nection with  nearby  dredging  brought  about 
the  settlement  of  a  large  area  of  ground  and 
the  collapse  of  a  stock  shed  of  the  American 
Agricultural  Chemical  Company  in  the  Canton 
pier  district,  Baltimore.  Dredging  was  in 
progress  at  the  time  in  preparation  for  the 
erection  of  a  new  coal  pier  for  the  Pennsyl- 
vania Railroad. 

The  stock  shed  faces  on  Clinton  Street,  and 
runs  back  about  300  ft.  to  a  bulkhead  near 
the  pier  head  line  of  the  harbor.  It  is  one 
of  a  group  of  light  timber  sheds,  consisting  of 
a  series  of  open  bays  with  about  30  ft.  between 
rows  of  timber  columns,  which  rest  on  con- 
crete pedestals.  The  shed  floor  is  paved  with  a 
bituminous  concrete. 

The  level  of  the  shed  floor  was  about  11  ft. 
above  mean  tide.  On  the  side  where  the  set- 
tlement occurred,  there  was  originally  a  plot 
of  open  land,  several  hundred  feet  wide,  and 
extending  from  the  bulkhead  to  the  street; 
that  is,  covering  the  inshore  end  of  the  new 
coal  pier  site.  The  specifications  required 
that  the  site  be  excavated  to  a  35-ft.  depth 
in  the  slip  at  the  side  of  the  pier,  it  being 
planned  to  leave  the  excavated  bank  on  a  slope 
of  about  1%  to  1  without  bulkheading,  since 
adjacent  cuts  in  the  local  strata  of  sandy  clay, 
hard  sand  and  iron  ore  stood  almost  vertically, 
and  other  slopes  within  500  ft.  had  stood  up 
for  years.  The  shoulder  of  the  slope  was 
fixed  about  15  ft.  outside  the  line  of  the 
chemical  stock  shed,  which  brought  ite  toe 
about  75  ft.  away. 

The  dredges  had  been  working  in  the  pier 
slip  prior  to  the  settlement,  principally  beyond 
the  toe  of  the  slope,  but,  shortly  beforehand, 
one  of  then!  had  been  trimming  the  slope  at 
a  depth  of  about  16  ft.  About  three  or  four 
weeks  before  the  collapse  of  the  building  a 
crack  was  noticed  in  the  floor  of  the  shed. 
No  special  significance  was  attached  to  this, 
since  it  was  from  30  to  60  ft.  back  from  the 
shoulder  line  of  the  dredging,  and  nearly  300 
ft.  from  the  harbor  bulkhead.  The  crack 
widened  somewhat  as  the  work  progressed,  and 
some  settlement  occurred.  Several  shed  col- 
umns were  shimmed  up,  but  it  was  taken  to 
be  only  a  small  local  settlement  which  could 
be  adjusted  after  the  dredging  was  completed. 
On  Feb.  2  an  area  of  the  shed  floor,  60  ft. 
wide  by  about  200  ft.  long,  dropped  to  a 
maximum  depth  of  8  ft.,  taking  the  building 
with  it.  The  greatest  depth  was  on  a  sheer 
perpendicular  cleavage  along  the  line  most 
remote  from  the  water.  The  slope  was  thence 
upward  to  the  original  ground  level  near  the 
outer  line  of  the  shed.  A  tongue  of  land  at  ' 
the  original  level,  tapering  from  15  ft.  wide 
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at  its  inshore  end  to  nothing  at  its  outshore 
end,  remained  undisturbed  between  the  sunken 
area  and  the  pier  site,  leaving  the  shoulder  of 
the  excavation  practically  intact  except  for  a 
distance  of  about  50  ft  from  the  harbor  bulk- 
head, where  it  had  also  sunk  under  water.  The 
sunken  area  was  thus  landlocked  for  a  dis- 
tance of  150  ft.  There  was  apparently  a 
movement  from  beneath  the  area  of  the  shed 
diagonally  out  toward  the  harbor.  It  is 
thought  this  was  due  to  the  gradual  bleeding 
of  a  large  pocket  of  sand,  though  most  of  the 
material  taken  out  by  the  dredges  had  been 
noted  to  be  clayey,  with  no  undue  amount  of 
loose  sand. 

The  situation  will  be  met  by  driving  sheet 
piling  along  the  inland  line  of  the  break  to 
check  any  further  tendency  toward  movement, 
then  bulkheading  the  slip  after  dredging,  and 
finally  filling  back  of  the  bulkhead. 


News  of  Engineering  Societies 

The  Chicago  Engineers'  Club  was  addressed 
Feb.  17  by  E.  J.  Mehren,  editor  of  the  Engi- 
neering Record,  on  "Closer  co-operation  be- 
tween national  engineering  societies." 

The  Albany  Society  of  Civil  Engineers  will 
hear  Major  Edward  P.  O'Hearn,  Ordnance 
Department,  U.  S.  A.,  on  "Modern  Guns  and 
Ammunition,"  at  a  meeting  to  be  held  at 
Keeler's  Maiden  Lane  Hotel,  that  city,  Feb.  22. 

The  American  Institute  of  Consulting  Engi- 
neers elected  the  following  officers  at  a  meet- 
ing held  in  New  York  City,  Feb.  2 :  President, 
Dr.  Elmer  L.  Corthell;  vice-president,  George 
Gibbs;  secretary  and  treasurer,  F.  A.  Molitor. 

The  Seattle  Association  of  the  American 
Society  of  Civil  Engineers  elected  the  follow- 
ing officers  at  a  meeting  held  in  that  city,  Jan. 
31:  President,  A.  O.  Powell;  vice-president, 
Joseph  Jacobs;  secretary-treasurer,  Carl  H. 
Reeves. 

The  Connecticut  Society  of  Civil  Engineers 
elected  the  following  officers  at  the  annual 
meeting  held  in  New  Haven,  Feb.  8  and  9: 
President,  Clarence  Blakeslee;  first  vice-presi- 
dent, Henry  R.  Buck;-  second  vice-president, 
P.  T.  Scott;  secretary  and  treasurer,  J.  Fred- 
erick Jackson. 

The  Engineers'  and  Architects'  Association 
of  Southern  California  held  a  meeting  at  Los 
Angeles,  Feb.  1.  Major  Amos  R.  Fries,  Corps 
of  Engineers,  U.  S.  A.,  formerly  in  charge  of 
work  on  the  Los  Angeles  harbor,  gave  a  talk 
advocating  two  years  of  compulsory  military 
service,  and  the  organization  of  the  nation's 
resources  along  lines  of  preparedness. 

The  Western  Society  of  Engineers,  bridge 
and  structural  section,  elected  Feb.  14  the  fol- 
lowing officers  for  the  coming  year:  Chairman, 
W.  S.  Lacher;  vice-chairman,  N.  M.  Stineman; 
directors,  O.  F.  Dalstrom  and  P.  G.  Vent. 
Herbert  Fisher  Moore,  professor  of  engineer- 
ing materials,  University  of  Illinois,  presented 
a  paper  on  "Stresses  in  Webs  and  I-Beams." 
Feb.  21  will  be  ladies'  night  and  Judge  Cutting 
will  speak  on  "Washington." 

The  Municipal  Engineers  of  the  City  of  New 

York  elected  the  following  officers  at  a  meet- 
ing held  Jan.  26:  President,  Daniel  L.  Turner; 
first  vice-president,  William  W.  Brush;  second 
vice-president,  Charles  E.  Gregory;  secretary, 
George  A.  Taber;  treasurer,  Herman  K.  Ende- 
mann.  The  next  meeting  of  the  society  will 
be  held  Feb.  23.  Francis  B.  Marsh,  J.  D. 
Groves  and  Charles  E.  Price  will  present  a 
paper  on  "The  New  Roads  Around  Ashokan 
Reservoir." 

The  Engineering  Society  of  Wisconsin  will 
hold  its  annual  meeting  at  Madison,  Feb.  25- 
26.  Papers  will  be  read  on  the  relation  of  en- 
gineers and  contractors,  st&te  inspection  of 
public  utilities,  flood  protection,  asphalt  con- 
crete pavements,  surface  treatment  of  old 
macadam,  the  water  softener  and  its  function 
in  the  treatment  of  boiler  feed  water,  and 
sewage  treatment.  Among  the  speakers  will 
be:     T.  Chalkley  Hatton,  A.  C.  Larsen,  chief 


engineer  of  state  railroad  commission;  Prof. 
D.  W.  Mead ;  F.  G.  Summons,  director  of  pub- 
lic works,  Milwaukee;  W.  F.  Reichardt  and 
James  R.  Valk. 

The  Idaho  Society  of  Engineers,  at  its  an- 
nual convention  to  be  held  at  Burley,  Feb. 
21-23,  will  hear,  among  other  papers:  J.  S. 
Longwell,  assistant  engineer  U.  S.  Reclama- 
tion Service,  on  "Hydrometric  Data  and  Prac- 
tice on  the  Minidoka  Project";  W.  T.  Wallace, 
on  "Irrigation  Pumping  and  Power  Rates 
Therefor,"  and  A.  N.  Kimmell,  U.  S.  surveyor, 
on  "Surveys  of  Overflowed  Lands  in  Arkan- 
sas." Speakers  at  the  banquet,  to  be  held  Feb. 
22,  will  be  Barry  Dibble  on  "The  Engineer's 
Opportunity  to  Serve  His  Country,"  E.  B.  Dar- 
lington on  "The  Success  of  Irrigation  Projects," 
and  J.  C.  Porterfield,  W.  H.  Gibson  and  C.  H. 
Mull. 


Personal  Notes 


George  W.  Bacon,  of  the  engineering 
firm  of  Ford,  Bacon  &  Davis,  New  York  City, 
has  joined  the  export  department  of  J.  P. 
Morgan  &  Company.  Although  retaining  his 
connection  with  the  engineering  firm,  Mr.  Ba- 
con will  devote  all  his  time  to  the  Morgan  in- 
terests, the  export  department  of  which  is  en- 
gaged largely  in  buying  supplies  for  the  Allies. 

H.  A.  Bayfield,  who  has  been  in  charge 
of  the  Dominion  government  harbor  work  at 
Port  Nelson,  Hudson  Bay,  has  resigned  to  ac- 
cept a  position  as  engineer  in  charge  of  con- 
struction for  Norton  Griffiths  &  Company,  Ltd., 
on  the  harbor  work  at  Saint  John,  N.  B. 

H.  C.  Brown,  formerly  assistant  engineer 
in  the  construction  department  of  the  Illinois 
Central  Railroad  Company,  has  accepted  a  po- 
sition with  the  Chicago  Bridge  &  Iron  Works 
as  sales  engineer,  with  headquarters  in 
Chicago. 

Frank  P.  Trott,  who  served  as  court 
water  commissioner  of  Arizona  for  16  years 
and  later  became  a  member  and  chairman  of 
the  state  board  of  pardons  and  paroles  of  Ari- 
zona, was  recently  appointed  surveyor  general 
of  Arizona  by  President  Wilson.  Mr.  Trott 
succeeds  Frank  E.  Ingalls,  who  was  appointed 
to  the  office  12  years  ago. 

John  P.  Maguire,  formerly  superin- 
tendent of  the  subway  department  of  the  city 
of  New  Britain,  Conn.,  has  opened  offices  at 
580  Arch  Street,  that  city,  to  engage  in  busi- 
ness as  a  general  engineering  contractor. 

L.  S.  H  u  L  B  u  R  D,  resident  engineer  in 
charge  of  construction  on  the  New  York  State 
Barge  Canal  at  Seneca  Falls,  has  been  trans- 
ferred to  a  similar  position  in  Rochester,  where 
he  will  have  charge  of  some  contracts  for  the 
completion  of  the  canal  which  are  about  to  be 
let.  He  will  be  succeeded  at  Seneca  Falls  by 
H.  C.  Smith. 

D.  J.  Dougherty,  formerly  of  the  con- 
struction department  of  the  maintenance-of- 
way  department  of  the  Pennsylvania  Railroad, 
has  been  appointed  a  member  of  a  party  of 
engineers  formed  to  work  up  an  improved  sys- 
tem of  underground  conduits  to  take  care  of 
all  wires  on  a  portion  of  the  New  York  divi- 
sion. He  was  graduated  from  Pennsylvania 
State  College  in  1911. 

D.  A.  Graham  has  been  appointed  resi- 
dent engineer  for  the  Canadian  Northern  Pa- 
cific Railway  at  Vancouver,  B.  C.  | 

G.  B.  Swingley  has  been  appointed  su- 
pervisor of  bridges  and  buildings  for  the  San 
Antonio  &  Aransas  Pass  Railway  at  Yoakum, 
Tex. 

A.  C.  S  H  I E  L  D  s,  formerly  division  engineer 
for  the  Chicago,  Rock  Island  &  Pacific  Rail- 
way at  Little  Rock,  Ark.,  has  been  appointed 
division  engineer  of  the  Missouri  division,  with 
office  at  Trenton,  Mo. 


E.  H.  R  a  Q  u  E  T,  engineer  of  tests  of  the 
New  York,  New  Haven  &  Hartford  Railroad, 
has  resigned  to  become  manager  of  the  Ameri- 
can Wood  Encysting  Company,  Inc.,  of  New 
York  City. 

E.  W.  D  AV I  s  has  been  appointed  a  division 
engineer  in  the  Ohio  State  Highway  Depart- 
ment. 

Paul  P.  Whitman  and  L.  Evans 
have  organized  the  Industrial  Engineering 
Company  to  engage  in  consulting  practice,  with 
offices  in  the  New  York  Building,  Seattle, 
Wash.,  and  at  725  Commerce  Street,  Tacoma. 
Mr.  Whitman  was  formerly  chief  engineer  of 
the  port  of  Seattle.  Mr.  Evans  is  an  electrical 
engineer.  The  firm  will  give  special  attention 
to  matters  relating  to  railway  and  marine  ter- 
minals, industrial  plants,  power  development, 
and  electrical  and  mechanical  applications. 

Ward  Baldwin,  consulting  engineer,  of 
Cincinnati,  has  been  retained  as  consulting  ex- 
pert for  the  Cincinnati  Rapid  Transit  Com- 
mission to  continue  the  physical  valuation  of 
the  properties  of  the  Cincinnati  Traction  Com- 
pany. The  valuation  is  to  be  used  by  the  city 
as  a  basis  for  readjustment  of  fares  in  the 
revision  of  the  terms  of  the  company's  fran- 
chise in  April. 

A.  C.  King,  deputy  light  commissioner  of 
Chicago,  has  been  retained  by  the  city  of  Cin- 
cinnati to  continue  his  survey  of  the  properties 
of  the  Union  Gas  &  Electric  Company,  of  Cin- 
cinnati, preparatory  to  entering  into  a  new 
10-year  contract  for  natural  gas  rates. 

H.  L.  Bowman,  until  recently  with  the 
American  Bridge  Company,  is  now  assistant 
to  C.  E.  Smith,  consulting  engineer,  Railway 
Exchange  Building,  St.  Louis.  Mr.  Bowman  is 
a  graduate  of  Pennsylvania  State  College,  class 
of  1911,  and  was  with  the  American  Bridge 
Company  from  June,  1911,  until  his  recent 
change,  excepting  one  year  spent  in  graduate 
work  at  the  Massachusetts  Institute  of  Tech- 
nology, and  a  half  year  spent  as  instructor  in 
structural  engineering  at  Purdue  University. 

J.  G.  Grossman,  efficiency  engineer  for 
the  Aberthaw  Construction  Company  of  Bos- 
ton, is  now  located  at  Hartford,  Conn.,  where 
the  company  is  engaged  on  work  for  the  Colt 
Patent  Fire  Arms  Company. 

■  Solo M 0 N - N ORCRo s s  Company, 
consulting  engineers,  of  Atlanta,  Ga.,  has  been 
retained  to  prepare  plans  and  supervise  the 
construction  of  a  sewer  system  at  Owensboro, 
Ky.  It  is  estimated  that  it  will  require  3 
months  to  get  the  plans  ready  and  about  16 
months  to  do  the  work.  A  bond  issue  of  $225,- 
000  was  voted  by  the  citizens  of  Owensboro 
last  November  to  defray  the  cost  of  the  work. 

Straiton  Hard,  engineer  and  construc- 
tor, of  Atlanta,  Ga.,  will  be  manager  of  the 
new  office  the  Ceresit  Waterproofing  Company 
has  opened  in  that  city.  Mr.  Hard  is  a  gradu- 
ate of  Columbia  University. 

C  HA  rles  E.  Huber,  formerly  connected 
with  the  Alliance  Structural  Company,  of  Al- 
liance Ohio,  has  been  appointed  engineering 
draftsman  and  checker  for  the  Wellman- 
Seaver-Morgan  Company,  of  Cleveland,  Ohio. 

Francis  W.  Collins,  consulting  en- 
gineer, of  New  York  City,  has  been  appointed 
consulting  engineer  of  the  Roanoke  (Va.) 
Waterworks  Company. 

NoRRis  E.  Parratt,  formerly  engaged 
in  private  practice  at  Munising,  Mich.,  and  city 
engineer  of  that  city,  has  been  appointed  en- 
gineer for  the  Charcoal  Iron  Company  of 
America,  of  Detroit,  at  its  Manistique,  Mich., 
plant. 

Charles  Harding,  erecting  engineer 
of  the  New  York  Continental  Jewell  Filtration 
("ompany,  of  15  Broad  Street,  New  York  City, 
has  completed  the  construction  of  the  filtration 
plant  at  Columbus,  Ga.,  on  which  he  has  been 
engaged  for  the  past  eight  months,  and  is  lo- 
cated temporarily  at  154  Academy  Street,  Jer- 
sey City,  N.  J. 
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O.  F.  S  I E  D  E  R,  for  the  past  3  years  assistant 
structural  engineer  for  the  Levering  &  Gar- 
rigues  Company,  engineers  and  contractors  on 
iron  and  steel  construction,  of  552  West  Twen- 
ty-third Street,  New  York  City,  has  been  ap- 
pointed chief  structural  engineer  of  that  com- 
pany. Mr.  Sieder  was  graduated  from  Lafay- 
ette College  as  a  civil  engineer  in  1902,  and 
entered  the  employ  of  Purdy  &  Henderson, 
where  he  assisted  in  the  design  of  such  build- 
ings as  the  New  York  Times  and  the  Bellevue- 
Stratford  Hotel.  He  then  went  with  Westing- 
house,  Church,  Kerr  &  Company,  assisting  in 
the  design  of  the  Pennsylvania  Terminal  Sta- 
tion in  New  York  City,  and  many  large  power 
houses.  After  this  service  he  became  designing 
engineer  in  the  bridge  department  of  Milliken 
Brothers  and  represented  the  company  in  South 
America  for  several  years,  being  located  in 
Buenos  Aires,  where  he  built  some  of  the  first 
"skyscrapers"  which  were  erected  in  that  city. 
For  several  years  after  his  return  to  this  coun- 
try he  was  assistant  engineer  in  the  bridge 
department  of  the  Eastern  Steel  Company. 
He  left  that  company  to  accept  an  offer  from 
the  Levering  &  Garrigues  Company.  One  of 
his  chief  interests  has  been  an  original  and 
practical  course  in  structural  engineering, 
which  he  has  conducted  for  many  years  in  the 
Fawcett  School  of  Industrial  Arts  in  Newark, 
N.  J.  This  is  an  evening  school  for  engineers 
and  draftsmen.  Mr.  Sieder  is  in  charge  of 
the  technical  department  of  the  institution. 

C.  G.  Elliott,  consulting  drainage  engi- 
neer of  Washington,  D.  C,  and  for  ten  years 
chief  drainage  engineer  of  the  U.  S.  Depart- 
ment of  Agriculture,  has  become  affiliated  with 
the  Harman  Engineering  Company,  of  144  Fe- 
donia  Avenue,  Peoria,  111.,  and  the  firm  name 
has  been  changed  to  the  Elliott  &  Harman  En- 
gineering Company.  Mr.  Elliott  will  act  as 
consulting  drainage  engineer  of  the  corpora- 
tion and  will  have  charge  of  the  Eastern 
branch  office  in  the  McLachlen  Building,  Wash- 
ington, D.  C.  Mr.  Elliott  was  graduated  from 
the  University  of  Illinois  in  1877  and  has  been 
engaged  in  drainage  work  and  sanitary  prac- 
tice almost  continuously  since  that  time.  In 
1866  he  was  chief  engineer  of  the  Red  River 
Valley  Drainage  Commission  in  charge  of  sur- 
veys and  design  for  the  drainage  of  almost  a 
million  acres  in  Minesota.  From  1887  to  1889 
he  was  in  charge  of  drainage  work  in  Illinois. 
He  was  appointed  chief  drainage  engineer  of 
the  U.  S.  Department  of  Agriculture  in  1903 
and  served  in  that  capacity  until  1913,  when 
he  resigned  to  engage  in  consulting  practice 
in  Washington,  D.  C.  Of  recent  years  he  has 
had  an  important  part  in  drainage  develop- 
ments in  the  State  of  Florida. 

L.  W.  Coiner,  formerly  connected  with 
the  U.  S.  Reclamation  Service,  and  R.  A.  See, 
who  was  also  connected  with  the  Reclamation 
Service,  have  formed  a  partnership  and  have 
•  opened  offices  at  Fort  Collins,  Col.,  to  engage 
in  practice  as  civil  and  irrigation  engineers. 
Mr.  Coiner  is  a  graduate  of  the  Colorado  State 
Agricultural  College  and  Mr.  See  is  a  grad- 
uate of  the  University  of  Missouri  and  Cor- 
nell University. 


Obituary  Notes 


Stevenson  Towle,  consulting  engi- 
neer, of  New  York  City,  and  formerly  chief 
engineer  of  the  Department  of  Sewers,  Bor- 
ough of  Manhattan,  New  York  City,  died  at 
Mamaroneck,  N.  Y.,  Feb.  14.  He  was  gradu- 
ated from  Columbia  University  and  was,  for 
18  years,  chief  engineer  of  the  Department  of 
Sewers.  He  also  was,  at  various  times,  park 
commissioner  in  New  York  City,  a  member  of 
the  first  Rapid  Transit  Commission,  a  member 
of  the  commission  that  laid  out  Long  Island 
City  and  consulting  engineer  of  the  health  and 
highway  departments  of  New  York  City  and  of 
the  Consolidated  Gas  Company.  He  was  78 
years  old. 


D  A  N  I  E  L  0  '  B  R I E  N,  of  the  O'Brien  Con- 
struction Company,  Syracuse,  N.  Y.,  died  Feb. 
6.  He  was  formerly  the  head  of  the  contract- 
ing firm  of  O'Brien  &  Hoolihan,  which  con- 
structed numerous  buildings  at  the  Brooklyn 
and  Portsmouth,  N.  H.,  navy  yards,  and  later 
had  contracts  on  the  New  York  State  Barga 
Canal. 

DavidBrower,  who  retired  June  1, 1915, 
after  54  years  of  continuous  service  on  the  en- 
gineering force  of  the  sewer  department  of 
the  Borough  of  Brooklyn,  New  York  City,  died 
Feb.  14.  An  outline  of  Mr.  Brower's  profes- 
sional activities  was  published  on  page  788  of 
the  June  19,  1915,  issue  of  this  journal. 

Charles  Beck,  a  civil  engineer,  of 
Ashland,  Pa.,  died  recently.  He  was  forty- 
seven  years  old. 

Michael  J.  Mack,  civil  engineer  and 
surveyor,  of  New  York  City,  died  Jan.  23.  In 
1872  he  was  on  the  first  survey  of  the  West 
Shore  Railroad,  as  transmitman  and  chief  of 
corps,  in  the  Mohawk  Valley,  from  Utica  to 
Fink's  Basin,  and  from  Victor  to  the  Genesee 
River.  From  1873  to  1875  he  was  U.  S.  as- 
sistant engineer  on  the  surveys  and  plans  for 
the  improvement  of  the  Chattahoochee  and 
Apalachicola  rivers  from  Alabama  to  Florida, 
a  distance  of  350  miles.  Also  he  was  on  the 
survey  for  the  improvement  of  the  Ouachita 
River  for  a  distance  of  300  miles,  and  for  the 
improvement  of  the  Cahaba  River  for  a  dis- 
tance of  100  miles.  From  the  latter  year  until 
1878  he  was  engaged  in  private  practice  in 
New  York  City  and  vicinity.  In  1878  he  was 
appointed  U.  S.  assistant  engineer  in  charge 
of  surveys  and  plans  for  improving  the  mouth 
of  the  Red  River  in  Louisiana.  He  went  from 
this  work  to  become  assistant  engineer  and 
chief  engineer  of  the  Belleville  &  Eldorado 
Railroad.  Following  this  work  he  prepared 
the  first  sewerage  plan  for  Topeka,  Kan.,  and 
was,  for  a  time,  in  the  office  of  the  Atchison, 
Topeka  &  Sante  Fe  Railroad,  and  U.  S.  deputy 
mineral  surveyor  for  New  Mexico.  From 
1890  he  was  in  Costa  Rica  on  railroad  work. 
From  1891  to  1892  he  was  engaged  in  the  con- 
struction of  waterworks  in  Southern  cities, 
and,  from  1893  to  1909.  he  was  engaged  in 
municipal  work  in  New  York  City. 

Thomas  J.  Moore,  general  manager  of 
the  Philadelphia  branch  of  the  Holcomb  Steel 
Company,  died  recently  at  Atlantic  City,  N.  J. 

Sir  Charles  R.  Wilson,  a  former 
president  of  the  Grand  Trunk  Railway  of  Can- 
ada, died  in  England,  Feb.  9. 

George  W.  Swinburne,  civil  and  min- 
ing engineer,  died  in  East  Orange,  N.  J.,  Feb. 
3.  He  was  graduated  from  Lafayette  College 
in  1883  and,  during  his  engineering  career, 
was  connected  with  the  New  York  City  Croton 
Aqueduct,  with  George  E.  Waring  on  sewage 
and  water  supply  work  among  other  works, 
previous  to  entering  private  practice  in  New 
York  City  as  a  member  of  the  firm  of  Swin- 
burne &  Clarke,  civil  engineers.  At  the  time 
of  his  death  he  was  connected  with  the  Sterili- 
zation Company  of  Newark. 

Jonathan  B.  Harris,  a  railroad  con- 
tractor of  international  reputation,  died  at  his 
home  in  Monrovia,  Cal.,  Feb.  9,  at  the  age  of 
81.  In  California  Mr.  Harris  built  the  Cen- 
tral Pacific  and  the  Southern  Pacific  lines, 
from  Bakersfield  south  to  the  Colorado  River, 
including  the  Tehachepi  Pass,  with  its  17  tun- 
nels and  14  miles  of  track.  In  the  Northwest 
he  built  lines  for  the  Northern  Pacific  and  the 
California  &  Oregon  and  on  the  island  of  Cuba 
he  constructed  an  important  railroad  for  which 
he  received  a  substantial  reward  from  the  gov- 
ernment. One  of  his  most  picturesque  exploits 
as  a  contractor  was  the  construction  of  a  line 
in  Guatemala  for  the  Southern  Pacific.  Here 
he  use('  native  labor  exclusively,  and  was  han- 
dicapped by  governmental  regulations,  but  com- 
pleted the  job  7  months  ahead  of  the  time  set 
by  a  lapsing  franchise,  and  with  a  saving  of 
approximately  $300,000  for  the  company  out 
of  its  appropriation. 


Edgar  M.  Jessup,  engineer  mainte- 
nance-of-way  of  the  San  Pedro,  Los  Angeles 
&  Salt  Lake  Railway,  at  Log  Angeles,  Cal., 
died  Feb.  9  at  the  age  of  57.  Mr.  Jessup  spent 
almost  his  entire  life  in  the  service  of  the  San 
Pedro,  Los  Angeles  &  Salt  Lake  and  its  prede- 
cessor, the  Los  Angeles  Terminal  Railway. 
Entering  the  employ  of  the  latter  30  years  ago, 
he  assisted  in  surveying  and  constructing  its 
main  line  between  Los  Angeles  and  Pasadena. 
When  the  road  was  absorbed  in  1901  by  the 
newly  organized  San  Pedro,  Los  Angeles  & 
Salt  Lake,  he  was  made  engineer  maintenance- 
of-way,  which  position  he  held  until  his  death. 
He  was  born  in  Iowa  and  spent  his  early  life 
as  a  surveyor  there. 

Frederick  W.  Clark,  a  retired 
builder  and  contractor,  died  in  Chicago,  Feb.  5 
at  the  age  of  fifty-nine.  He  was  graduated 
from  the  Massachusetts  Institute  of  Tech- 
nology in  1880,  and  for  ten  years  followed  the 
profession  of  mining  engineer.  Then,  for  six 
years,  he  was  assistant  professor  of  mining 
engineering  and  metallurgy  at  his  alma  mater. 
In  1889  he  entered  the  building  and  contract- 
ing business  in  Chicago,  and,  from  1902  to 
1909  was  president  of  the  Clark  Construction 
Company. 

George  A.  Hancock,  a  well  known 
railroad  constructor,  died  Feb.  9  in  Los  An- 
geles. Mr.  Hancock  was  perhaps  best  known 
among  railroad  men  as  the  builder  of  the  At- 
chison, Topeka  &  Santa  Fe  shops  at  Topeka, 
Kan.,  and  the  St.  Louis  &  San  Francisco  shops 
at  Springfield,  Mo.  He  was  formerly  genera* 
superintendent  of  motive  power  of  the  St. 
Louis  &  San  Francisco  Railway,  and  also  as- 
sistant superintendent  of  machinery  of  the 
Atchison,  Topeka  &  Santa  Fe.  He  was  bom 
in  1856  in  Toronto,  Can.,  and  as  a  young  man 
worked  for  the  Grand  Trunk  in  various  capa- 
cities. In  1881  he  went  to  Albuquerque,  N.  M., 
and  worked  as  a  machinist  for  the  Atchison, 
Topeka  &  Santa  Fe,  and  in  a  few  months  was 
made  shop  foreman  at  El  Paso,  Tex.,  where  he 
remained  four  years,  rising  to  the  position  of 
master  mechanic.  It  is  said  that  while  he  was 
in  El  Paso  Mr.  Hancock  coupled  up  the  first 
eng^ine  for  service  on  the  Mexican  Central  and 
also  was  on  the  fir^t  engine  that  ran  under 
steam  from  the  United  States  into  Mexico. 
He  had  been  connected  for  about  a  year  with 
the  Southern  California  Railroad  at  San  Diego, 
Cal.,  when,  in  1885,  he  was  made  assistant 
superintendent  of  machinery  of  the  Atchison, 
Topeka  &  Santa  Fe,  with  headquarters  at  To- 
peka, a  position  he  resigned  two  years  later 
to  become  general  master  mechanic  of  the  At- 
lantic &  Pacific  with  headquarters  at  Albu- 
querque. He  remained  with  this  road  and  its 
successor,  the  Atchison,  Topeka  &  Santa  Fe, 
or  its  subsidiary,  the  Gulf,  Colorado  &  Santa 
Fe,  until  March,  1901,  when  he  was  made  su- 
perintendent of  motive  power  of  the  St.  Louis 
&  San  Francisco,  and  a  few  years  later,  gen- 
eral superintendent  of  motive  power.  Failing 
health  forced  him  to  resign  in  1914,  and  he 
traveled  a  year  before  taking  up  his  residence 
in  Los  Angeles. 


Civil  Service  Examination 

United  States. — An  open  competitive  exami- 
nation for  an  aid,  qualified  in  engineering,  is 
to  be  held  March  8  at  the  usual  cities  through- 
out the  country  where  service  boards  are 
located.  The  position  is  in  connection  with  the 
Bureau  of  Standards  in  Pittsburgh  at  a  salary 
of  $840  a  year,  or  with  other  branches  of  the 
bureau  at  a  salary  of  from  $600  to  $840.  Those 
who  take  the  examination  must  have  a  thor- 
ough understanding  of  mathematics,  through 
trigonometry  and  physics  and  mechanics.  Ex- 
perience in  laboratory  work  or  one  or  more 
years  of  an  engineering  course  in  a  university 
or  a  college  will  be  given  special  consideration. 
Application  form  1312,  specifying  the  title  of 
the  examination,  may  be  obtained  from  the 
Civil  Service  Commission,  at  Washington,  D. 
C,  or  from  any  of  the  civil  service  boards. 
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High    Drum    Setting    and    Water 
Weigher  Improve  Paver 

By  setting  the  mixer  drum,  on  the  upper 
part  of  the  frame  work  of  the  machine,  9  ft. 
above  the  ground,  the  swivel  spout  on  the 
latest  type  of  Smith-Chicago  paver  exhibited 
for  the  first  time  at  the  Cement  Show,  Chi- 
cago, makes  an  angle  not  less  than  20  deg. 
with  the  horizontal. 

In  spite  of  the  high  position  of  the  drum 
the  designers  have  kept  the  center  of  gravity 
within  a  few  inches  of  the  position  in  the  older 
charging  types.  This  is  done  by  bunching  the 
traction  and  hoisting  machinery  over  the  rear 
axle  on  a  one-piece  easting  supported  by  a 
heavy  cast-steel  bolster  independent  of  the 
truck  sills. 


AUTOMATIC    WATER    WEIGHER    DISCHARGING 

In  the  new  machines  it  is  claimed  that  added 
power  has  been  put  into  the  engine  so  that  the 
skip  may  be  unloaded  in  eight  seconds.  Dis- 
charge takes  place  in  twelve  seconds.  The  skip 
on  the  large  machine  is  sufficiently  wide  to  per- 
mit three  men  to  empty  their  barrows  simul- 
taneously. 

A  positive  and  automatic  water  feed  easily 
changed  becomes  essential  on  this  machine 
since  the  height  above  ground  precludes  a  per- 
sonal inspection  without  difficulty.  The  photo- 
graph shows  this  device  in  the  tipping  posi- 
tion. The  semi-cylindrical  tank  is  supported 
on  a  pivot  and  balanced  by  a  weight  adjusted 
to  the  weight  of  water  desired.  When  the  tank 
is  empty  the  weight  sinks  and  raises  the  tank 
about  .3  in.  A  lug  inside  the  tank  engages 
a  spindle  of  the  valve  controlling  the  water 
supply  from  the  storage  tank  holding  water 
for  five  batches.  When  sufficient  water  has 
passed  into  the  measuring  tank  the  weight  is 
overcome  and  the  tank  settles  down,  closing 
off  the  supply  automatically.  When  the  skip 
is  hoisted  the  tank  is  tilted  through  a  train  of 
levers  which  are  engaged  by  the  front  roller. 


The  water  then  flows  into  the  tank  surrounding 
the  measuring  tank,  passing  in  through  the 
feed  pipes  to  the  mixer  drum  at  the  same 
time  that  the  dry  materials  enter  and  mingling 
with  them  before  the  batch  reaches  the  bottom 
of  the  drum.  The  amount  of  water  can  be 
accurately  adjusted  by  moving  the  weight 
along  the  graduated  lever  on  which  there  is 
a  rack  to  hold  it  in  any  fixed  position. 

The  high  drum  type  of  paver  is  made  in  4, 
7,  10  and  16-cu.  ft.  sizes,  wet  measure,  by  the 
T.  L.  Smith  Company,  Milwaukee. 


Steel  and  Iron  Plants  on  the  Pacific 
Coast  Add  Extensions 

The  Pacific  Coast  Steel  Company  on  Jan.  25 
awarded  contracts  for  two,  new  60-ton  open 
hearth  furnaces  which  will  be  installed  imme- 
diately as  additions  to  the  South  San  Francisco 
plant  of  this  company.  This  addition  to  the 
equipment  will  raise  the  capacity  of  this  plant 
from  200  tons  to  500  tons  of  finished  product 
per  day.  With  the  new  furnace  a  36-in.  bloom- 
ing mill  will  be  installed  and  the  limiting  size 
of  structural  shapes  which  can  be  handled  will 
be  increased  to  15-in.  I-beams. 

Simultaneously  with  the  San  Francisco  plant 
increase,  the  Seattle  mills  will  receive  an  addi- 
tional 60-ton  furnace  which  will  increase  the 
capacity  at  that  point  to  11,000  tons  per  month. 
The  raw  product  which  this  company  uses  is 
brought  from  red  hematite  mines  in  China 
under  long  term  contracts.  The  fuel  used  in 
the  mills  is  California  petroleum. 

The  plant  of  the  United  Engineering  Works 
of  Alameda,  Cal.,  was  purchased  on  Jan.  26 
by  the  Union  Iron  Works  of  San  Francisco, 
which  company  plans,  it  is  announced,  to  re- 
model the  plant  and  equip  it  for  shipbuilding 
work.  The  transfer  involved  about  $1,000,000, 
it  is  reported,  and  the  remodeling  is  to  cost 
$250,000. 


Oil  Pressure  Pump  Designed  for 
Electrical  Machinery 

A  motor-drive  pump  designed  especially  for 
forcing  oil  under  the  bearings  of  electrical  ma- 
chinery has  recently  been  placed  on  the  market 
by  the  Goulds  Manufacturing  Company,  pump 
builders,   Seneca   Falls,  N.  Y. 

This  pump,  which  is  known  as  Goulds  Fig. 
leT-T  is  of  the  single-acting,  quadruplex,  hori- 
zontal type  with  Vs-in.  cylinders  and  stroke  of 
4  in.  It  is  designed  for  a  capacity  of  2  gal. 
per  minute  against  a  pressure  of  1200  lb.  The 
base  of  the  pump  is  built  with  a  self  contained 
reservoir  of  10-gal.  capocity,  to  which  the  oil 
returns  from  the  bearings. 


Business  Notes 


The  Lenher  Engineering  Company,  sales 
agents  for  the  S.  Flory  Manufacturing  Com- 
pany, manufacturer  of  hoists  and  cableways, 
has  moved  its  offices  to  95  Liberty  Street,  New 
York  City. 


The  Pacific  Coast  Steel  Company  has  moved 
its  Seattle  sales  office  to  915  Alaska  Building 
in  the  same  city. 

National  Paving  Brick  Manufacturers'  Asso- 
ciation will  hold  a  meeting  at  Hotel  Statler, 
Cleveland,  Feb.  21-22.  Will  P.  Blair,  Brother- 
hood of  Locomotive  Engineering  Building, 
Cleveland,  is  secretary  of  the  association. 

S.  E.  Elmore,  formerly  Central  sales  man- 
ager of  the  Bucyrus  Company,  manufacturer 
of  steam,  oil  and  electric  shovels,  hydraulic 
machinery,  drag  line  excavators  and  railway 
cranes,  of  South  Milwaukee,  Wis.,  has  been 
appointed  superintendent  of  the  company's 
Evansville  plant.  E.  C.  Kingston  will  succeed 
him  at  Chicago  as  Central  sales  manager,  and 
G.  H.  Hutchinson  will  be  Western  sales  man- 
ager, having  his  office  at  the  Merchants'  Na- 
tional Bank  Building,  San  Francisco. 


HIGH     DRUM     MIXER     MAKES     MINIMUM     CHUTE     SLOPE  NOT  LESS  THAN  20  DEGREES 


Trade  Publications 

The  following  companies  have  recently  is- 
sued trade  literature: 

Rogers  Brothers  Company,  Albion,  Pa., 
catalog  A,  16  pages,  steel  two-wheeled  auto 
trailers. 

Pioneer  Asphalt  Company,  Lawrenceville, 
111.,  circular,  8  pages,  road  asphalt  and  surface 
asphalt. 

M.  Smolensky  Manufacturing  Company,  932 
Garfield  Building,  Cleveland,  Ohio,  catalog,  16 
pages,  suction  and  check  valves,  price  list. 

Trussed  Concrete  Steel  Company,  Youngs- 
town,  Ohio,  catalog,  32  pages,  Kahn  portable 
steel  houses;  garages,  contractors'  offices,  etc. 

McClintic-Marshall  Company,  Pittsburgh, 
portfolio,  48  pages,  photographic  reproductions 
of  steel  building,  bridges,  etc.,  furnished  and 
erected  by  this  company. 

American  Cement  Machine  Company,  Inc., 
Keokuk,  Iowa,  circular,  16  pages.  Boss  concrete 
mixers,  road  pavers  and  mortar  mixers  of 
5-ft.,  7 1/2 -ft.,  10-ft.  and  15-ft.  capacities. 

Expanded  Metal  Engineering  Company,  101 
Park  Ave.,  New  York,  booklet,  12  pages,  new 
building  ordinance  of  New  York  City,  and  use 
of  steelcrete  mesh  for  floor  and  wall  construc- 
tion. 

Warren  Brothers  Company,  142  Berkeley 
Street,  Boston,  Mass.  Catalog,  11  x  8%  in.,  30 
pages,  illustrated.  Narrates  the  history  of 
Warren's  portable  asphalt  plant,  its  experi- 
mental stages  and  their  results,  and  describes 
the  particular  fitness  of  this  machine  for  as- 
phalt paving  mixing,  as  to  its  construction, 
operation  and  maintenance  expenses.  It  is 
typographically  well  compiled  and  is  logically 
arranged  in  the  way  it  treats  the  evolution  of 
the  Warren  plant. 

E.  I.  du  Pont  de  Nemours  Powder  Company, 
Wilmington,  Del.  Booklet,  6x9  in.,  128  pages, 
illustrated;  entitled,  "Road  Construction  and 
Maintenance."  While  the  object  of  this  publi- 
cation is  doubtless  to  promote  the  use  of  ex- 
plosives in  road  building  it  does  not  restrict 
itself  to  this  phase  of  the  subject  only,  but 
rather  goes  in  great  detail  into  the  general 
subject  of  road  construction  and  maintenance. 
The  way  in  which  the  text  is  classified  is  suffi- 
cient to  indicate  the  general  nature  of  the 
book.  For  instance,  it  commences  with  loca- 
tion and  construction  of  roads,  goes  on  to 
clearing  of  rights-of-way,  then,  discusses  road 
drainage  and  deprecates  the  practice  of  mak- 
ing heavy  grades,  instructing  in  the  means 
for  their  reduction.  From  here  the  book  takes 
up  the  subject  of  subgrades  and  surfaces,  ex- 
plaining in  detail  the  various  ■  practices  of 
road  construction  and  enumerates  various 
methods  of  upkeep  of  country  roads.  Closing 
it  describes  equipment,  such  as  scrapers, 
drags,  rollers,  graders,  etc.,  and  finally  comes 
into  its  own  by  a  general  description  of  ex- 
plosives and  blasting  supplies.  Appended  is  a 
glossary  of  road  building  terms,  as  well  as 
some  valuable  advice  on  handling  of  explo- 
sives. The  book,  which  is  in  reality  a  text 
book,  will  be  sent  to  whosoever  applies  for  it, 
provided  this  journal  is  mentioned. 
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Engineer  for  Maryland  Commission 

THERE  is  now  before  the  Legislature  of 
Maryland  a  bill  providing  for  the  ap- 
pointment of  an  engineer  on  the  Public  Serv- 
ice Commission  of  that  state.  The  Engi- 
neers' Club  of  Baltimore  is  using  its  in- 
fluence in  the  passage  of  this  measure  and 
it  was  largely  through  its  effort  that  such  a 
bill  was  introduced.  The  bill  proposes  to 
amend  the  public  service  law  by  adding  the 
clause  "and  one  of  said  commission  shall  be 
an  engineer."  Engineers  have  long  realized 
the  desirability  of  having  their  profession 
represented  on  public  service  commissions, 
but  until  recently  they  have  made  no  real  ef- 
fort to  influence  such  appointments  or  to  se- 
cure the  passage  of  legislation  requiring 
them.  It  is  good  news,  therefore,  that  Bal- 
timore's engineers  have  not  been  content 
with  the  plea  that  "something  should  be 
done,"  but  are  actually  doing  it.  Their  ef- 
forts deserve  the  solid  support  of  all  citi- 
zens of  Maryland.  In  this  connection  it 
might  be  well  for  the  Engineers'  Club  of 
Baltimore  to  impress  upon  the  legislators  of 
the  state  the  fact  that  Governor  Whitman 
of  New  York  has  recently  named  Henry  W. 
Hodge,  an  engineer,  as  a  member  of  the  New 
York  State  Public  Service  Commission, 
which  is  in  direct  charge  of  the  new  subway 
work.  This  appointment  received  the 
hearty  indorsement  of  the  chairman  of  the 
commission,  Oscar  S.  Straus,  who,  in  an 
interview  published  in  the  Engineering 
Record  of  Jan.  29,  page  159,  summed  up  in 
convincing  manner  the  desirability  of  hav- 
ing a  technically  trained  man  a  member  of 
a  commission  such  as  the  one  which  oper- 
ates in  New  York.  It  would  seem  that  the 
Engineers'  Club  might  make  effective  use 
of  the  Straus  interview  in  influencing  pub- 
lic opinion,  for  it  comes  from  a  man  of 
broad  vision  and  international  prominence. 
If  the  Maryland  Legislature  has  the  inter- 
ests of  the  state  at  heart  it  will  enact  into 
law  the  amendment  suggested  by  the  Balti- 
more engineers. 

Refinements  in  Highway  Construction 

THE  relation  between  inspector  and  con- 
tractor in  construction  work  of  any  sort 
is  an  important  factor  in  determining  the 
quality  of  the  finished  product,  but  it  has 
remained  for  California  highway  engineers 
to  say  that  co-operation  between  inspector 
and  contractor  in  concrete  paving  is  neces- 
sary and  sufficient  to  secure  a  certain  con- 
tinuity of  grade  which  is  noticeable  to  the 
motorist,  but  is  hardly  to  be  detected  by 
ordinary  inspection  methods  applied  during 
construction.  After  all,  the  proof  of  the  pud- 
ding is  in  the  eating,  and  if  certain  condi- 
tions imposed  during  construction,  such  as 
those  outlined  on  page  216  of  the  Feb.  12 


Editorial  Announcement 

REALIZING  the  intense  inter- 
est of  the  profession  in  the  en- 
gineer's part  in  military  prepared- 
ness, the  Engineeering  Record  will 
publish  next  week  the  first  of  a  series 
of  illustrated  articles  on 

National  Defense — For 
Engineer  and  Contractor 

By  MAJOR  P.  S.  BOND 
Corps  of  Engineers,  U.  S.  Army 

MAJOR  BOND'S  articles  have 
the  official  sanction  of  the  Sec- 
retary of  War. 

THIS  series,  continued  through 
a  number  of  issues,  will  be  the 
most  complete  treatment  of  the  sub- 
ject in  the  annals  of  American  tech- 
nical journalism.  It  will  give  to  en- 
gineer and  contractor  a  detailed  sur- 
vey, by  an  Army  authority,  of  the 
military  engineer's  training  and  man- 
ifold duties.  A  few  of  the  topics 
discussed  are: 

Bridges  and  Stream  Crossings; 
Plant  and  Tools;  Map-Making  and 
Reconnaissance ;  Roads ;  Demoli- 
tions; Sanitation;  Field  Fortifica- 
tion; and  Mobilization  of  Industrial 
Resources. 


iiiBttaai»t»sii«iaiaaHaiaaiaaia*aii 


issue,  can  bring  about  marked  improvement 
in  the  finished  product,  then  such  condi- 
tions should  become  a  part  of  the  specifica- 
tions in  first-class  construction.  The  check- 
ing of  header  board  grades  for  concrete 
pavement  is  recognized  as  part  of  the  in- 
spector's duty,  but  ordinarily  he  gives  the 
matter  no  thought  beyond  seeing  that  the 
grade  is  right.  An  example  of  what  can  be 
done  by  co-operation  on  this  point  between 
inspector  and  contractor  has  been  demon- 
strated on  certain  road  work  in  California. 
Where  such  co-operation  exists  successive 
sections  of  the  pavement  can  be  brought  to 
a  grade  alignment  so  smooth  that  in  riding 
over  the  finished  surface  the  motorist  at 
once  notices  its  superior  quality.  The  per- 
fect continuity  of  grade  is  indicated  by  the 
entire  absence  of  vibration,  even  in  a  ma- 
chine traveling  at  high  speed.  The  refine- 
ments in  checking  used  on  the  work  de- 
scribed are  not  at  all  unreasonable  to  re- 
quire on  any  concrete  highway  work  if  the 
right  spirit  exists  between  inspector  and 
contractor.  Speaking  generally  it  may  be 
said  that  the  good  results  of  such  a  spirit 
of  co-operation  may  not  always  be  traced 
to  their  real  cause,  any  more  than  the  bad 
effects  of  antagonism  can  always  be  ana- 


lyzed, but  certain  it  is  that  friendly  rela- 
tions of  the  right  sort  never  interfere  and 
often  help  mightily  in  securing  desired  re- 
sults. It  is  to  the  interest  of  both  engi- 
neer and  contractor  to  study  carefully  this 
phase  of  his  work. 

Newark's  City-Planning  Pioneers 

SPACE  was  not  available  last  week  to 
comment  editorially  on  the  admirable  re- 
port recently  filed  by  the  City  Plan  Conunis- 
sion  of  Newark,  N.  J.,  some  of  whose  recom- 
mendations were  set  forth  briefly  on  page 
245  of  last  week's  issue.  The  commission, 
after  three  and  a  half  years  of  study,  has 
presented  what  it  modestly  designates  a 
tentative  plan  which,  it  thinks,  should  be 
discussed,  revised  and  then  adopted  by  a 
referendum.  The  plan,  however,  is  perhaps 
the  most  comprehensive  ever  put  forth  in 
this  country,  and  the  highest  praise  is  due 
these  pioneers  in  a  line  of  endeavor  that  is 
only  beginning  to  come  into  its  own.  The 
Engineering  Record  does  not  wish  to  belittle 
in  any  way  the  admirable  work  being  done 
by  another  group  of  pioneers  in  Philadel- 
phia, whose  work  in  the  undeveloped  South 
Philadelphia  tract  will  be  described  in  an 
early  issue.  Execution  of  the  Newark  city 
plan  will  require  thorough  intensive  study 
such  as  is  being  done  at  Philadelphia;  but 
in  Newark  the  broad  general  study  had  to 
come  first,  if  the  plan  was  to  include,  as  it 
does,  the  rectification  of  mistakes  of  long 
standing  in  the  heart  of  the  city,  as  well  as 
the  avoidance  of  such  mistakes  in  the  laying 
out  of  the  undeveloped  sections — and  if  it 
was  to  embrace  the  surrounding  communi- 
ties, as  it  does.  As  evidence  of  the  broad- 
gage  way  in  which  the  problem  has  been  at- 
tacked, note  the  "non-financial  undertak- 
ings" proposed  for  the  first  of  the  eight  five- 
year  periods :  Revision  of  plan  and  submis- 
sion to  referendum,  establishment  of  build- 
ing lines  on  various  streets,  establishment 
of  trolley  service  on  various  streets,  re- 
routing of  cars,  creation  of  parks  and  a 
recreation  department,  making  of  district- 
ing study,  changes  in  building  codes  and 
in  tenement-house  law,  obtaining  of  new 
city-planning  law,  assisting  of  city  planning 
in  neighboring  municipalities.  Certainly 
the  commission  has  gone  whole-heartedly 
into  its  task,  and  Newark  is  to  be  congratu- 
lated for  the  example  it  has  set. 

Croton  Watershed  Menace 

THE  Merchants'  Association  of  New  York 
City  is  renewing  its  fight  to  prevent  the 
use  of  the  Croton  watershed,  from  which 
the  bulk  of  the  city's  supply  is  attained,  as 
a  site  for  state  institutions  housing  frota 
5000  to  8000  people,  mainly  defectives.  The 
opposition  is  based  upon  the  menace  to  pub- 
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lie  health  involved  in  the  sewage  discharges 
from  these  buildings.  The  association  has 
been  instrumental  in  introducing  into  the 
State  Legislature  bills  which,  if  enacted, 
would  insure  the  protection  of  the  water 
supply  from  such  dangers  as  now  seem  im- 
minent, and  in  calling  upon  its  members  to 
protest  against  the  construction  of  the  in- 
stitutional buildings.  With  this  movement 
the  Engineering  Record  is  in  hearty  accord. 
Its  views  on  the  subject  have  been  ex- 
pressed in  former  editorials  and  are  rein- 
forced by  the  opinions  of  sanitary  engi- 
neers. It  all  gets  down  to  the  matter  of 
whether  or  not  a  sewage  treatment  plant 
will  be  operated  so  as  to  produce  a  safe 
effluent  continuously.  When  appointing  offi- 
cials recognize  the  urgent  need  of  placing 
qualified  sanitary  engineers,  chemists  and 
bacteriologists  in  charge  of  the  operation  of 
sewage  works  this  result — a  satisfactory 
effluent  at  all  times — may  be  within  the 
realm  of  achievement.  As  many  plants  are 
now  operated  it  is  still  a  long  way  off.  It  is 
certainly  anything  but  reassuring  to  those 
who  would  have  the  Croton  water  uncon- 
taminated  to  know  that  the  State  officials 
who  planned  the  buildings  now  under  ar- 
raignment are  the  same  ones  who  provided 
for  sewage  treatment,  in  recent  contracts  on 
other  work  of  a  similar  character,  by  the 
electrolytic  method,  a  process  which,  to  say 
the  least,  has  by  no  means  established  its 
claim  to  recognition  as  an  efficient  means  of 
treatment. 


Improvement  in  Patent  Procedure 

PROMISE  of  future  improvement  in  the 
thoroughness  with  which  the  U.  S.  Pat- 
ent Office  will  investigate  patents  is  offered 
by  the  bill  for  a  reorganization  of  the  work- 
ing force  signed  by  President  Wilson  on 
Feb.  15.  Last  week,  in  the  editorial  on  the 
Bone  patent,  it  was  stated  that  the  lawyer- 
controlled  system  of  conducting  patent  liti- 
gation and  the  lax  investigation  before  is- 
suance often  led  to  mistakes  and  injustice, 
particularly  in  patents  relating  to  engineer- 
ing construction.  The  probability  of  better 
investigation  before  issuance  is  therefore 
encouraging,  in  view  of  the  present  chaotic 
state  of  patent  litigation  in  this  country 
evidenced  by  the  federal  court  decisions 
against  the  Bone  patent  for  cantilever  re- 
inforced-concrete  retaining  walls,  discussed 
last  week  on  page  243,  and  upholding  the 
Thacher  patent  for  arch  reinforcement,  dis- 
cussed on  page  274  of  this  issue. 

Engineers  will  certainly  welcome  a  clearer 
and  more  consistent  policy  in  the  granting 
of  patents  affecting  their  work.  The  con- 
templated reorganization  and  improvement 
in  the  patent  office  force  should  involve  clear 
definitions  of  the  fundamental  elements  in 
a  patentable  idea,  and,  more  important  still, 
a  new  basis  for  decision  on  the  matter 
of  details  and  the  possibility  of  making 
slight  modifications  in  a  fundamental  idea 
and  obtaining  a  new  patent.  Undoubtedly, 
the  procedure  in  patent  issuance  in  the  past 
has  often  resulted  in  injustice  to  the  orig- 
inal inventor,  not  only  in  errors  through 
incomplete  evidence  on  the  subject  of  prior 
use,  but  through  the  granting  of  later  pat- 
ents for  inventions  differing  from  the  orig- 


inal only  in  details  of  a  very  minor  nature. 
It  cannot  be  too  strongly  urged  that  com- 
petent engineers  should  be  consulted  before 
passing  upon  the  original  application  for  a 
patent  relating  to  engineering  construction. 
Furthermore,  in  all  suits  concerning  the  in- 
fringements of  such  patents,  it  should  be 
perfectly  evident  from  the  history  of  the 
patent  litigation  above  cited  that  the  well- 
qualified  experienced  engineer  is  the  only 
reliable  witness. 


ever,  will  perform  a  useful  service  in  bring- 
ing these  men  together  occasionally  and  al- 
lowing them  to  renew  the  friendship  of 
former  years. 


The  Catskill  Aqueduct  Association 

EVIDENCES  of  a  desire  on  the  part  of 
engineers  for  something  more  than  a 
mere  association  of  professional  interests 
are  cropping  out  with  increased  frequency. 
In  the  past,  the  personal  side  of  this  rela- 
tionship has  been  very  largely  subordinated 
to  the  technical.  The  tendency  now  is  to 
digress,  somewhat,  from  the  narrow  path 
which  formerly  has  been  followed.  It  has 
just  been  announced  that  a  permanent  or- 
ganization, known  as  the  Catskill  Aqueduct 
Association,  has  been  formed  to  perpetuate 
the  friendships  formed  during  the  construc- 
tion of  New  York's  additional  water  supply 
system,  which  is  now  practically  completed. 
The  object  of  the  association  is  to  bring 
together  once  a  year  all  those  who  have 
been,  or  who  are,  connected  in  any  way  with 
the  Catskill  aqueduct  work.  Thus  the  new 
organization  will  be,  in  effect,  an  alumni 
association  with  annual  reunions  of  its 
members.  Many  of  the  Catskill  graduates, 
whom  these  reunions  will  bring  back  into 
the  fold  for  a  brief  interchange  of  greet- 
ings, are  now  performing  important  work 
elsewhere.  Robert  Ridgway,  for  many  years 
at  the  head  of  the  Northern  Aqueduct  De- 
partment, resigned  to  assume  the  huge  re- 
sponsibility of  directing  New  York  City's 
vast  program  of  new  subway  construction. 
Col.  Merritt  H.  Smith,  at  one  time  deputy 
to  Chief  Engineer  J.  Waldo  Smith,  is  now 
chief  engineer  of  the  New  York  Department 
of  Water  Supply,  Gas  and  Electricity,  and 
he  has  with  him,  as  his  first  lieutenant, 
W.  W.  Brush,  a  Catskill  aqueduct  alumnus. 
Carleton  E.  Davis,  at  one  time  in  charge  of 
the  great  Ashokan  reservoir  work,  is  now 
directing  the  destinies  of  Philadelphia's 
Bureau  of  Water,  and  L.  White,  who  was 
identified  with  some  of  the  most  important 
tunneling  work  on  the  aqueduct,  left  the 
city  service  to  become  managing  engineer 
for  Smith,  Hauser  &  Maclsaac,  one  of  New 
York's  big  subway  and  underpining  con- 
tractors. Frank  E.  Winsor  is  capitalizing 
the  experience  he  gained  on  the  Kensico 
dam  in  planning  a  new  waterworks  system 
for  Providence,  R.  I.;  in  fact,  the  new 
Providence  organization  is  made  up  very 
largely  of  former  Catskill  aqueduct  men. 
While  most  of  the  engineers  leaving  the 
Catskill  project  have  entered  upon  work 
along  simila,r  lines,  B.  H.  Waite  became  di- 
vision engineer  of  the  New  York  State 
highway  department. 

These  are  only  a  few  of  the  Catskill 
alumni.  Now  that  the  work  for  the  first 
installment  of  250,000,000  gal.  daily  is  prac- 
tically finished,  others  will  be  leaving  to  take 
up  new  duties,  and  old  ties  must  be  broken. 
The   Catskill   Aqueduct   Association,    how- 


The  Concrete  Road  Conference  a 
Remarkable  Gathering 

LAST  week  witnessed  the  gathering  in 
Chicago  of  a  conference  the  like  of 
which  does  not  exist  in  the  engineering 
field.  An  ephemeral  organization,  in  a  way, 
it  nevertheless  brought  together  for  the 
second  time  a  record-breaking  attendance 
of  technical  men  and  produced  discussions 
on  a  single  general  subject  which,  for  vol- 
ume and  quality,  are  unique  in  American 
technical  affairs. 

The  National  Conference  on  Concrete 
Road  Building,  if  standards  of  other  bodies 
are  used  as  a  basis  for  judgment,  should  be 
productive  of  very  little  good.  It  has  no 
permanent  organization.  It  is  not  richly 
endowed  with  funds.  It  does  not  meet  at 
frequent  intervals.  Yet  the  fact  remains 
that  it  produced  material  of  exceptionally 
high  value,  secured  the  participation  of  the 
very  best  men  in  the  special  field  of  concrete 
road  construction  and  rendered  an  incal- 
culable service  to  the  profession  and  to  the 
public.  There  were  698  persons  registered 
— from  as  far  away  as  California  and  Nova 
Scotia — while  the  average  attendance  at  the 
six  sessions  was  400. 

Such  a  showing  leads  one  naturally  to  seek 
the  reason.  First,  without  doubt,  is  the 
intrinsic  merit  of  the  product  itself — the 
concrete  road.  A  form  of  construction  with 
less  to  recommend  it  to  engineers  and  to 
public  officials  could  not  bring  such  a  group 
of  men  together  a  second  time,  even  though 
skillful  promotion  had  forced  a  first  confer- 
ence. Then,  too,  the  rapidity  of  progress  in 
concrete  road  construction  has  developed 
improvements  and  difficulties  which  formed 
excellent  topics  for  discussion — topics  on 
which  many  men  were  seeking  the  advice 
and  experiences  of  others.  Furthermore,  the 
program  was  well  planned.  The  subject  of 
concrete  road  construction  was  split  up  into 
seventeen  subdivisions  and  each  was  made 
the  subject  of  a  committee  report.  In  this 
way  the  detailed  problems  were  thrown  into 
relief  and  naturally  elicited  the  intimate  ex- 
periences of  the  practical  men  present. 
Finally,  the  management  was  most  skillful — 
in  the  selection  of  members  of  the  commit- 
tees, in  advertising  the  meeting,  in  securing 
the  attendance  and  participation  of  men  of 
the  very  highest  rank,  in  the  handling  of 
the  program  and  in  arranging  the  many 
small  details  which  make  for  the  comfort 
of  those  in  attendance. 


AFTER  attending  the  road  conference 
one  cannot  help  contrasting  it  with 
other  engineering  meetings.  It  can  be  said 
without  fear  of  contradiction  that  no  meet- 
ings or  conventions  in  the  civil  engineering 
field  are  more  valuable  than  last  week's  con- 
ference except  those  of  the  American  Soci- 
ety for  Testing  Materials  and  the  American 
Railway  Engineering  Association.  The  two 
latter  organizations  are,  of  course,  broader 
in  scope  than  the  concrete  road  conference, 
and  go  far  beyond  its  mission  in  that  they 
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formulate  and  adopt  specifications  which 
the  other  gathering  does  not.  Meetings, 
therefore,  that  are  not  really  comparable 
are  here  compared ;  yet  it  is  significant  that 
no  other  gatherings  than  these  can  be  cited 
to  convey  an  adequate  idea  of  the  character 
of  the  Chicago  conference.  The  meeting  of 
the  American  Concrete  Institute,  held  in 
Chicago  at  the  same  time,  and  in  the  same 
hotel,  was  pitiable  by  comparison.  The 
American  Road  Congresses,  with  their  small 
attendance  at  the  technical  meetings,  their 
papers  on  a  great  diversity  of  subjects,  and 
their  total  lack  of  committee  work,  cannot 
be  mentioned  in  the  same  breath  with  the 
Chicago  gathering.  The  American  Society 
of  Civil  Engineers,  leader  in  prestige,  has 
never  been  noted  for  the  usefulness  of  its 
meetings,  and  can  take  only  a  qualified  pride 
in  its  thorough,  but  plodding  and  conserva- 
tive, committee  work. 

The  secret  of  the  success  of  the  Chicago 
meeting  of  concrete  road  builders,  and  of 
the  conventions  of  the  American  Society  for 
Testing  Materials  and  the  American  Rail- 
way Engineering  Association,  is  that  they 
are  founded  on  the  idea  of  "service."  They 
exist  not  for  show,  not  for  pleasure,  not  for 
the  prestige  they  can  acquire  by  gathering 
unto  themselves  a  distinguished  member- 
ship (though  they  want  that,  too)  but  to 
afford  a  means  for  engineers  to  work  out 
problems  that  press  for  solution  and  are  too 
big  for  the  individual  to  handle  alone.  In 
other  words,  they  have  no  other  object  than 
to  serve  their  members  by  producing  mate- 
rial usable  in  their  every-day  work. 

There  is  possibility  of  "service,"  of 
course,  in  many  directions,  and  not  merely 
in  producing  technical  data — but  no  prom- 
inent organization  in  the  civil  engineering 
field  to-day  has  formulated  that  ideal  of 
"service"  except  as  it  applies  to  the  techni- 
cal work  mentioned.  Further  and  much  de- 
sired progress  of  other  organizations  is  not 
to  be  expected  until  there  is  a  keen  appre- 
ciation by  the  managements  that  the  crying 
demand  to-day  is  for  service — service  with- 
out loss  of  prestige.  That  appreciation 
would  quickly  result  in  the  formulation  of 
policies  which  would  remove  the  criticisms 
now  so  commonly  heard. 


ONE  other  comment  prompted  by  the 
committee  work  of  the  concrete  road 
conference  and  of  the  testing  materials  and 
railway  engineering  organizations  is 
apropos,  because  of  the  discussion  of  com- 
mittee work  at  the  annual  meeting  of  the 
American  Society  of  Civil  Engineers.  The 
support  which  bodies  doing  strong  commit- 
tee work  are  receiving  is  clear  evidence  that 
such  work  is  meeting  a  demand  and  that 
engineers  are  quick  to  recognize  organiza- 
tions which  can  thus  serve  them.  There  is 
need  for  more,  far  more,  committee  work 
than  is  now  being  done,  but  that  committee 
work  must  be  vigorous  and  effective.  A 
committee  which  lags,  year  after  year  dis- 
appointing the  central  organization,  shoul,d 
be  discontinued  or  given  a  new  membership. 
No  other  course  can  save  the  committee  and 
the  society— and  the  reference  here,  of 
course,  is  general — from  well-merited  criti- 
cism. 
The  conference  should  not  be  dismissed 


without  brief  reference  to  its  financing.  The 
funds  were  provided  by  the  Cement  Prod- 
ucts Exhibition  Company,  formed  of  manu- 
facturers, chiefly  of  cement.  Yet  nowhere 
was  there  evidence  of  the  manufacturer 
save  in  open  discussion  and  when  the  afl!ilia- 
tion  of  the  speaker  was  well  understood.  In 
fact,  the  tendency  of  the  committees  and  of 
the  speakers  in  the  general  sessions  was  to 
subject  manufactured  products  to  an  espe- 
cially strong  scrutiny.  Were  the  attitude  of 
the  manufacturers  other  than  that  taken — 
of  hands  off,  so  that  the  engineers  could 
decide  themselves — there  would  not  have 
been  participation  a  second  time  by  the 
deans  and  professors  of  engineering  of  the 
very  first  rank.  The  presence  of  these  dis- 
tinguished gentlemen  was  a  striking  evi- 
dence of  their  confidence  in  the  manufac- 
turers who  bore  the  financial  burden. 


American  Specifications  and 
Foreign  Trade 

THE  executive  committee  of  the  Ameri- 
can Society  for  Testing  Materials  has 
just  made  an  announcement  of  unusual  in- 
terest, not  only  to  its  own  members,  but  to 
American  industrial  circles  at  large,  in  call- 
ing attention  to  an  arrangement  by  which 
the  Department  of  Commerce  has  under- 
taken the  translation  into  foreign  languages 
of  such  of  the  standard  specifications  of  that 
society  as  have  an  important  bearing  on  the 
requirements  of  American  export  trade.  As 
explained  in  the  news  section  of  the  Engi- 
neering Record  last  week,  each  specification 
in  a  foreign  language  will  be  accompanied 
by  the  original  version  in  English  as  a  cri- 
terion, and  all  numeric  quantities  will  be 
expressed  in  both  the  British  and  the  metric 
systems.  It  is  intended  to  distribute  these 
specifications  among  the  United  States  con- 
sular offices  throughout  the  world,  and  to 
make  them  available  at  moderate  prices  to 
American  manufacturers  and  others  inter- 
ested in  commerce  with  foreign  nations. 

The  Department  of  Commerce  and  the 
American  Society  for  Testing  Materials 
are  to  be  congratulated  on  the  extraordinary 
opportunity  that  has  thus  been  opened  for 
rendering  a  service  of  momentous  impor- 
tance in  the  field  of  industrial  preparedness. 
Industrial  preparedness  for  prospective  con- 
ditions of  peace  is  second  in  importance 
only  to  such  preparedness  for  the  direful 
possibility  of  war.  When  the  present  Euro- 
pean conflict  comes  to  an  end,  there  will 
surely  follow  immediately  a  fierce  struggle 
for  industrial  and  commercial  rehabilitation 
on  the  part  of  the  exhausted  European  na- 
tions. It  is  well  known  that  the  present 
commercial  prosperity  of  this  country  had 
its  origin  in  the  pressing  needs  of  the  bel- 
ligerent nations  for  the  implements  of  war- 
fare. Its  ephemeral  growth  will  be  arrested, 
on  the  restoration  of  peace,  just  as  sudden- 
ly as  it  sprang  into  existence  shortly  after 
the  declaration  of  hostilities. 

The  question  of  vital  moment  to  this  na- 
tion, second  only  to  that  of  military  pre- 
paredness, is  that  of  its  preparedness  for 
commanding  its  proper  sphere  in  the  pro- 
spective contest  for  the  future  control  of 
world  markets — a  contest  in  which  this  na- 
tion has,  in  the  past,  fallen  far  short  of 


realizing  its  rightful  possibilities.  There 
can  be  no  more  opportune  time  than  the 
present  for  this  country  to  enter  upon  wise- 
ly and  broadly  conceived  policies  by  which 
its  pre.sent  and  future  commercial  relations 
with  foreign  nations,  especially  those  on  the 
American  continent,  may  be  placed  upon  a 
sound  and  enduring  foundation.  The  re- 
cent Pan-American  Scientific  Congress  has 
served  in  no  unimportant  measure  to  pave 
the  way  toward  a  better  mutual  under- 
standing with  our  Central  and  South  Amer- 
ican brethren,  and  a  clearer  recognition  of 
the  solidarity  of  our  interests.  The  Ameri- 
can International  Corporation,  capitalized 
at  $50,000,000,  and  under  the  guidance  of 
some  of  the  ablest  engineers,  financiers,  and 
men  of  large  affairs,  may  be  looked  to  with 
confidence,  among  other  agencies,  to  shape 
and  give  practical  effect  to  broad  measures 
for  the  expansion  and  strengthening  of  the 
outer  commercial  relations  of  this  country. 
Logically,  the  United  States  should  become 
the  chief  purveyor  of  a  long  line  of  manu- 
factured articles  for  which  the  Latin-Amer- 
ican countries  have  to  depend  almost  wholly 
on  the  outer  world,  such  as  structural  steel, 
rails,  bridges,  locomotives  and  other  rolling 
stock,  automobiles,  electric  equipment,  ma- 
chinery and  machine  tools,  cement  and  in- 
numerable other  products.  Commerce  in 
such  products  is,  however,  necessarily  pred- 
icated on  specifications. 

American  manufacturers  have  long  la- 
bored under  an  unfair  and  unnecessary 
handicap  in  international  competition  by 
being  required  to  base  their  prices  for  such 
articles  on  specifications  of  exotic,  and  us- 
ually European,  origin,  which  are  not  infre- 
quently framed  designedly  to  meet  the  pe- 
culiar manufacturing  requirements  of  a 
given  country,  to  the  embarrassment  and 
disadvantage  of  American  producers.  It  is 
high  time  that  an  end  should  be  made  of  this 
unfair  handicap,  and  that  American  manu- 
facturers should  be  permitted  to  bid  on 
specifications  best  suited  to  American  con- 
ditions, and  acceptable  to  the  largest  con- 
sumers in  their  own  country.  That  interna- 
tional competition  should  be  thus  broadened 
would  be  obviously  also  to  the  direct  advan- 
tage of  foreign  purchasers. 

The  importance  of  standard  specifications 
in  relation  to  international  trade  has  long 
received  recognition  in  Great  Britain  to  a 
degree  hitherto  unknown  in  this  country. 
The  British  Engineering  Standards  Com- 
mittee, whose  position  in  Great  Britain  rela- 
tive to  specifications  is  analogous  to  that  of 
the  American  Society  for  Testing  Materials 
in  this  countrj'.  has  had,  from  its  inception, 
the  direct  co-operative  and  financial  support 
of  the  leading  British  engineering  societies, 
in  addition  to  substantial  financial  aid  from 
the  government.  Although  the  American 
society  has  enjoyed  neither  of  these  ad- 
vantages, its  accomplishments  in  the  field 
of  standardization  will  bear  favorable  com- 
parison with  those  of  the  British  commit- 
tee. It  is  peculiarly  gratifying,  therefore, 
that,  through  the  enlightened  co-operation 
of  the  Department  of  Commerce,  the  fruits 
of  the  admirable  work  of  that  society  are 
about  to  be  given  added  value  in  directions 
so  promising  to  American  commercial  in- 
terests. 
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THE  TUNNEL  TIMBERS  CONSTITUTE  THE  OUTER  FORMS  FOR  THE  CONCRETE    LINING   OF   TWIN    PEAKS    TUNNEL 


Wall-Plate  Drift  Method  Used  for  the  Most  Part  in  Twin 

Peaks  Tunnel,  San  Francisco 

Double-Track   Tube   12,000   Feet   Long   Being  Built  by  Graduated  Assessment  Plan— Tun- 
nel Lining  Being  Placed  in  Four  Sections,  with  Special  Two-Hing6d  Collapsible  Steel  Forms 


THE  WALL-PLATE  drift  method,  with 
certain  adaptations,  is  being  used  for 
the  most  part  in  advancing  the  headings 
of  the  12,000-ft.  Twin  Peaks  tunnel  in  San 
Francisco.  Although  the  bulk  of  the  con- 
crete lining  will  be  placed  pneumatically,  a 
concrete  mixer  and  dump  cars  are  being 
used  for  1800  ft.,  and  here  a  specially  de- 
signed two-hinged  collapsible  form  plays  a 
part.  The  improvement  is  being  paid  for 
by  a  graduated  assessment  plan. 

The  tunnel,  which  the  city  is  construct- 
ing under  the  contract  system,  will  afford 
a  much  needed  rapid-transit  connection  be- 
tween the  business  district  of  the  city  and 
a  desirable  residence  section  which  has  not 
developed  heretofore  because  of  its  inac- 
cessibility. The  tunnel  will  be  ready  for 
service  in  about  two  years,  when  a  branch 
of  the  municipal  railway  will  be  operated 
through  it.  Funds  to  the  amount  of  $4,- 
000,000  for  the  acquisition  of  the  necessary 
lands  and  the  construction  of  the  tunnel 
were  raised  by  means  of  a  graduated  assess- 
ment plan.  Of  the  total  amount,  85  per 
cent  was  raised  by  ten  annual  assessments 
from  the  undeveloped  land  neai*  the  south- 
west portal,  which  will  be  brought  within 
eight  minutes  of  the  settled  section  of  the 
city;  while  the  remaining  15  per  cent  was 
assessed  on  the  property  on  that  part  of 
Market  Street  adjacent  to  the  northeast  end 
of  the  tunnel. 

Materials  Encountered. 

The  standard  tunnel  section  for  soft  ma- 
terial measures  SO'A  ft.  in  width  on  the 
outside  of  the  concrete  lining,  and  28  ft. 
in  height  from  bottom  of  invert  to  top  of 
arch.  In  some  of  the  station  sections  the 
inside  width  increases  to  as  much  as  44  ft. 
to  allow  for  platforms  on  either  side  of  the 
tracks,  and  in  this  case  the  over-all  width 
of  the  concrete  sect;  on  is  as  much  as  62  ft. 


The  tunnel  section  varies  somewhat  accord- 
ing to  material  encountered,  the  thickness 
of  the  lining  being  less,  of  course,  in  the 
rock  sections,  but  a  minimum  clearance 
width  of  25  ft.  is  maintained,  and  the  stand- 
ard height  throughout  from  rail  head  to  ceil- 
ing slab  is  15  ft.  This  ceiling  slab  cuts 
oflf  a  segmental  space  4  ft.  6  in.  high  in  the 
center  and  just  below  the  arch  of  the  tun- 
nel, which  will  be  used  as  a  ventilating  duct. 
In  the  preparation  of  designs  and  the 
compilation  of  the  preliminary  report  by  the 
city  engineer  a  large  number  of  test  holes 
were  sunk  along  the  center  line  of  the  tun- 
nel. These  showed  a  predominance  of  sandy 
clay  with  occasional  sand,  about  5000  ft.  of 
rock  beneath  the  highest  part  of  the  hill,  and 
at  a  few  points  some  broken  and  disin- 
tegrated rock.  In  the  1800  ft.  which  have 
already  been  completed  at  the  west  portal 
the  material  has  been  clean  sand  and  sandy 
clay,  which  has  been  fairly  easy  to  work  and 
to  hold  in  place.  At  the  west  portal  sand 
and  hard  clay  have  been  encountered  as  far 
as  the  heading  has  been  advanced,  while  at 
the  Laguna  Honda  station,  where  the  tunnel 
was  built  in  open  cut  for  some  distance,  the 
same    lavorable    soil    conditions     prevail. 


After  going  over  the  tunnel  line  carefully 
some  of  the  experienced  tunnel  men  on  the 
work  find  indications  of  water-bearing 
sand  between  the  Laguna  Honda  station 
and  the  eastern  portal  that  may  prove  diffi- 
cult to  handle. 

On  Jan.  1  90  per  cent  of  the  excavation 
at  Laguna  Honda  station  was  completed 
and  70  per  cent  of  the  concrete  was  in 
place.  Excavation  in  open  cut  has  been 
finished  at  both  portals  and  at  Laguna 
Honda  station,  a  total  of  about  195,000  cu. 
yd.  having  been  taken  out  by  open-cut 
methods.  At  the  east  end  of  the  tunnel  the 
work  has  been  finished  for  a  distance  of 
about  2000  ft.  from  the  portal,  including 
the  Eureka  Valley  station,  300  ft.  in 
length. 

Wall-Plate  Drift  Method 

As  previously  stated,  the  wall-plate  drift 
method  has  been  used  for  the  most  part  in 
advancing  the  headings,  certain  adaptations 
being  made  to  suit  the  conditions  met  at 
various  points.  The  two  wall-plate  drifts 
were  driven  with  incline  posts  practically 
paralleling  the  lower  segments  of  the  arch 
so  that  a  minimum  of  space  would  be  left 


METHOD   OF   DRIFTING   AND  TIMBERING — WALL-PLATE   AND  CROWN  DRIFTS  DRIVEN   SIMULTANEOUSLY 
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between  these  posts  and  the  arch  segments. 
One  of  the  accompanying  drawings  shows 
the  wall-plate  and  crown  drifts,  all  of  which 
were  driven  simultaneously.  The  wall 
plates,  which  are  24  ft.  long,  are  first  sup- 
ported temporarily  on  5-ft.  posts  which  are 
later  removed  to  make  way  for  the  full- 
length  plumb  posts  that  rest  on  6  x  14-in. 
sills  below  the  invert  level. 

The  method  of  procedure  is  usually  as 
follows:  After  the  wall-plate  and  crown 
drifts  have  advanced  far  enough  to  permit 
the  placing  of  a  24-ft.  wall  plate,  this  tim- 
ber and  its  temporary  supports  are  put  in 
place  and  a  few  feet  of  the  arch  between 
wall-plate  and  crown  drifts  are  opened  up 
so  that  the  arch  segments  can  be  placed. 
Each  wall-plate  drift  is  followed  by  two 
bench  excavations  carried  from  wall  to 
wall.    From  the  first  of  these  the  temporary 


posts  are  placed,  and  from  the  second  the 
footing  and  plumb  posts  are  set. 

The  usual  scheme  of  mining  and  muck- 
ing employed  is  to  keep  three  eight-hour 
shifts  of  miners  at  work  and  to  use  only 
two  eight-hour  shifts  of  muckers.  The 
muck  is  loaded  into  iy2-yd.  dump  cars  and 
taken  in  trains  to  the  mouth  of  the  tunnel 
by  mule  power.  On  the  west  end  enough 
water  was  encountered  to  make  it  worth 
while  to  lay  a  drain  in  the  invert.  An  8-in. 
tile  drain  was  accordingly  laid  and  is  ad- 
vanced in  a  center  heading  at  invert  level 
ahead  of  the  main  excavation. 

Concrete  Lining 

In  most  of  the  tunnel  the  pneumatic 
method  of  mixing  and  placing  is  to  be  em- 
ployed, but  1800  ft.  at  the  west  end  has  been 
lined  by  the  use  of  a  concrete  mixer  and 


dump  cars.  Here  the  concrete  is  being 
placed  in  four  sections.  The  first,  which  is 
shown  shaded  in  the  accompanying  sec- 
tional drawing,  is  poured  and  allowed  to  set 
before  the  walls  and  ceiling  slab  are  poured. 
The  arch  comes  next  and  the  invert  is  the 
last  section  to  be  placed.  As  shown  in  the 
drawing,  the  tunnel  timbers  are  used  as 
the  outer  forms  for  the  concrete  lining, 
while  the  inner  faces  of  wall  and  slab  forms 
are  provided  by  a  two-hinged  collapsible 
steel  device  designed  and  specially  built  for 
this  work. 

In  order  to  permit  of  gravity  flow  in  de- 
positing the  concrete,  the  mixer  was 
mounted  on  the  ceiling  slab  after  temporary 
timber  supports  had  been  placed  to  take  the 
extra  load  thus  imposed.  Materials  were 
delivered  to  the  mixer  by  gravity  through 
a  shaft  from  bins  on  the  surface.  For  the 
lower  section  of  the  walls  the  concrete  from 
the  mixer  was  delivered  through  chutes 
into  "high  cars"  on  construction  tracks  in 
the  tunnel,  these  cars  being  so  built  that 
the  concrete  was  held  at  a  height  sufficient 
to  allow  it  to  flow  by  gravity  into  the  lower 
parts  of  the  walls.  The  ceiling  slab  and 
the  upper  sections  of  the  walls  were  poured 
from  dump  cars  traveling  over  completed 
sections  of  the  ceiling  slab.  A  temporary 
timber  support  was  provided  under  the 
ceiling  slab  as  soon  as  the  forms  were  re- 
moved, so  that  industrial  tracks  could 
safely  be  placed  upon  it. 

The  collapsible  steel  forms  were  built  in 
10-ft.  sections  and  were  brought  into  place 
in  the  tunnel  on  a  timber  traveler  moving 
on  rails  laid  on  stringers  18  ft.  apart. 
These  forms  were  fastened  in  place  by  fit- 
ting the  lower  part  of  the  vertical  wings 
over  1^,2-in.  bolts  embedded  in  the  concrete 
at  intervals  of  2  ft.  Exact  alignment  of 
the  upper  parts  of  the  forms  was  obtained 
by  turnbuckles  on  the  aligning  rods.  The 
forms  were  allowed  to  remain  in  place  seven 
days  after  the  concrete  was  poured,  and 
enough  forms  were  used  so  that  when  a  set 
was  removed  from  the  cured  concrete  it 
could  be  carried  ahead  on  the  traveler  and 
jacked  up  into  place  ready  for  concrete  in 
the  next  10-ft.  section. 

The  contract  for  driving  and  lining  the 
tunnel  was  awarded  Nov.  2,  1914,  to  R.  C. 
Storrie  &  Company  at  a  contract  price  of 
$3,372,000.     Under  the  terms  of  the  con- 


THE  COLLAPSIBLE  FORMS  WERE  BUILT  IN  10-POOT  SECTIONS  AND  BROUGHT  INTO  PLACE  ON  A  TIMBER  TRAVELER 
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tract  1000  calendar  days  were  allowed  for 
the  completion  of  the  work.  The  construc- 
tion is  under  the  supervision  of  M.  M. 
O'Shaughnessy,  city  engineer  of  San  Fran- 
cisco, for  whom  L.  T.  McAfee  is  resident 
engineer  in  charge  of  construction. 


Patent  for  Arch  Reinforce- 
ment Declared  Valid 

Short  Historical  Sketch  of  the  Patent  Situa- 
tion— Reasoning  of  Lower  Court  Upon 
Which  Court  of  Appeals  Acted 
Favorably 

THE  RECENT  affirmation  of  the  decree 
of  the  Maryland  District  Court  by  the 
U.  S.  Circuit  Court  of  Appeals  for  the 
fourth  circuit  in  the  case  of  Edwin  Thacher 
against  the  city  of  Baltimore,  practically 
fixes  the  validity  of  the  Thacher  patent.  In 
view  of  the  importance  of  this  decision  and 
its  direct  influence  in  the  broad  field  of  re- 
inforced-concrete  arch  bridge  design,  there 
is  given  here  a  short  history  of  this  patent, 
its  essential  principles  and  an  abstract  of 
the  reasoning  of  Judge  Rose  in  the  Mary- 
land District  Court  which  was  affirmed  by 
the  Court  of  Appeals,  as  noted  in  last  week's 
issue,  page  263. 

Essentials  op  Patent 

In  the  specification  forming  part  of  the 
patent  No.  617,615,  dated  Jan.  10,  1899,  is- 
sued to  Edwin  "Thacher,  it  is  stated  that  the 
invention  relates  to  concrete  arches  for 
bridges  or  vault  covering,  or  for  spanning 
openings  in  building  construction.  It  has 
for  its  object  an  improved  arch  structure  in 
which  iron  or  steel  bars  are  imbedded  in 
concrete  near  the  outer  and  inner  surfaces 
of  the  arch  in  such  a  manner  as  to  assist 
the  concrete  in  resisting  the  thrusts  and 
bending  moments  to  which  the  arch  is  sub- 
jected. 

The  invention  provides,  first,  for  an  ef- 
fective connection  between  the  bars  and  the 
concrete,  employing  lugs,  dowels,  bolts,  or 
rivets;  second,  for  bars  of  such  form  that 
they  can  be  readily  and  cheaply  spliced  if  a 
greater  length  of  bar  is  required  than  that 
which  can  be  conveniently  rolled  or  shipped ; 
third,  for  bars  that  can  be  manufactured  at 
a  small  cost  and  as  a  standard  or  stock  ar- 
ticle and  can  be  readily  bent  when  used  to 
the  curve  of  the  arch  into  which  they  are 
to  enter.  Ordinarily,  the  bars  are  in  pairs, 
one  vertically  above  the  other,  although  it 
is  not  considered  that  this  manner  of  dis- 
posing the  bars  is  essential  in  all  cases. 

The  bars  act  as  the  flanges  of  beams  to 
resist  bending  moments,  whereas  the 
shearing  stresses,  which  are  small,  are 
taken  by  the  concrete  alone.  Normally,  the 
bars  and  concrete  act  together,  but  if  the 
concrete  is  defective  and  has  a  tendency  to 
crack,  the  bars  will  greatly  aid  in  resisting 
such  tendency  and  if  a  crack  should  take 
place  the  relation  of  the  parts  will  be 
changed,  and  the  bars  will  do  the  work  of 
the  concrete  and  prevent  the  falling  of  the 
structure. 

Principal  Claims 

Three  separate  claims  are  made  in  the 
patent.  The  first  claim  is  as  follows :  "The 
combination  with  abutments,  and  the  con- 
crete arch  spanning  the  intervening  space, 
of  a  series  of  metal  bars,  in  pairs,  one  bar  of 
each  pair  above  the  other,  near  the  intrados 
and  extrados  of  the  arch  and  extending  well 
into  the  abutment,  each  bar  of  a  pair  being 
independent  of  the  other" — substantially  as 


shown  in  the  drawing.  The  second  claim  is 
similar  except  that  one  bar  of  each  pair  is 
to  be  placed  vertically  above  the  other,  and 
each  bar  is  to  be  flat  and  provided  with  pro- 
jections. The  third  claim  is  the  same  as 
the  first  except  that  one  bar  of  each  pair 
extends  into  the  abutment. 

Historical  Record 

This  patent  was  applied  for  Oct.  16,  1896. 
Its  history  in  the  patent  office  shows  a  very 
thorough  search  on  the  part  of  the  ex- 
aminer, extending  over  a  period  of 
more  than  two  years,  during  which  time 
18  United  States  and  foreign  patents  were 
referred  to.  Of  the  17  patents,  only  one 
had  any  bearing  on  these  claims,  and  sworn 
testimony  was  produced  showing  conclu- 
sively that  a  bridge  was  under  construction 
on  the  Thacher  system  before  this  one  was 
applied  for.  The  exact  date  of  the  Thacher 
invention  is  unknown,  but  it  was  some  time 
early  in   1895.     An  estimate  for  a  small 
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part  of  original  sketch  accompanying  pat- 
ent shows  essential  features 


bridge  was  made  July  6,  1895,  and  the  first 
bridge  completed  under  this  system  was  in 
August,  1896. 

The  earliest  record  of  concrete  rein- 
forced with  metal  is  some  experiments  made 
by  Malet  in  France  in  1845.  At  the  World's 
Exposition  in  Paris  in  1855,  he  exhibited  a 
reinforced-concrete  ship.  The  idea  was  to 
replace  wood  in  ships  by  reinforced-concrete 
plates,  but  this  never  came  into  practical 
use.  Joseph  Monier  of  France  is  generally 
given  the  credit  of  being  the  original  in- 
ventor of  reinforced  concrete.  The  main 
idea  in  the  Monier  invention,  shown  in  his 
basic  patent  of  1867  and  in  all  of  his  subse- 
quent patents,  is  a  flexible  net  work  of 
wires,  wired  together  at  all  intersections. 
The  Monier  patent  was  first  used  for  tree 
pots,  using  imbedded  wire  nets;  next  for 
water  and  gas  tanks;  next  for  tubes  and 
sewers;  next  for  vaults  and  bridges,  and 
finally  for  flat  floors.  The  genuine  Monier 
system  had  only  one  wire  netting  at  the  in- 
trados of  the  arch,  and  no  sample  has  been 
found  of  two  complete  wire  nettings  used  in 
the  Monier  bridges. 

Three  Early  Systems 

In  1896,  only  three  systems  of  concrete- 
steel  arches  were  in  use,  the  Melan  system, 
the  Wunsch  sy.stem,  and  the  Monier  system. 
The  Melan  system  consists  of  beams  im- 
bedded in  concrete  at  regular  intervals, 
usually  from  2  to  3  ft.  apart.  The  beams 
at  first  used  and  shown  in  the  patent  were 
I-beams  of  uniform  depth,  usually  the 
depth  of  the  arch;  later,  and  first  used 
by  Mr.  Thacher,  rolled  I-beams  were  re- 
placed by  riveted  beams,  composed  of  two 
angles  near  the  intrados  and  two  angles 


near  the  extrados,  the  four  angles  being 
rigidly  connected  by  tie  plates  and  diagonal 
lacing  bars,  which  transmit  stresses  from 
one  flange  to  the  other.  It  is  clear  that 
the  Melan  system  has  no  similarity  to  the 
Thacher  system. 

The  WunLch  system  is  used  only  for  shal- 
low arches  horizontal  on  top  to  form  the 
floor  of  the  bridge,  and  curved  at  the  bot- 
tom only.  All  Monier  bridges  have  been 
built  with  mortar  composed  of  one  part 
cement  and  three  parts  sand,  as  the  fine- 
ness of  the  netting  prevented  the  use  of 
concrete. 

Judge  Rose's  Opinion 

In  deciding  the  suit  brought  by  Mr. 
Thacher  against  the  city  of  Baltimore  for 
an  infringement  of  the  first  and  third 
claims  of  patent  No.  617,615,  Judge  Rose, 
after  reviewing  the  history  given  above, 
called  attention  to  the  advantages  of  the 
arrangement  of  bars  in  the  patent,  as  ex- 
plained by  the  plaintiff's  expert,  who  showed 
that  the  metallic  reinforcement  is  the  more 
valuable  the  further  it  is  away  from  the 
neutral  axis  of  the  arch  and  the  nearer  it  is 
to  the  upper  and  lower  surfaces  thereof. 
In  recognizing  this  principle  and  turning  it 
into  practical  use,  stated  Judge  Rose,  the 
plaintiff  did  something  which  most  of  the 
patents  cited  against  him  did  not. 

There  is  one.  No.  583,464,  granted  to 
Von  Emperger  on  June  1,  1897,  which  em- 
bodied this  idea.  This  patent  was  issued 
before  that  of  the  plaintiff  upon  an  appli- 
cation which  antedated  his  by  five  months. 
The  patent  office  cited  it  against  the  plain- 
tiff, who  thereupon  filed  affidavits  carrying 
back  his  invention  to  a  period  prior  to  the 
date  of  Von  Emperger's  application.  Under 
the  patent  office  rules  the  patent  was  then 
issued  to  the  plaintiff. 

It  is  quite  possible  to  argue  that  there 
were  so  many  forms  of  reinforced-concrete 
arch  construction  before  the  plaintiff  de- 
vised his,  that  no  invention  was  required  to 
do  what  he  did.  On  the  other  hand,  the 
grant  of  the  patent  raises  a  presumption  of 
invention.  In  this  case,  the  presumption  is 
supported  by  evidence  that  the  invention 
went  largely  into  use  and  that  until  1910 
there  was  no  serious  attempt  to  infringe 
upon  the  exclusive  rights  of  the  patentee. 

There  is  testimony  that  others  paid  hand- 
some royalties  for  licenses  to  build  their 
bridges  in  the  manner  shown  in  the  pat- 
ents in  suit.  There  was  absolutely  no  tes- 
timony to  the  contrary,  although  the  city 
examined  an  expert  witness  of  large  experi- 
ence in  concrete  arch  construction,  as  well 
as  the  very  eminent  chief  engineer  of  its 
sewerage  system.  The  latter  frankly  ad- 
mitted that  he  could  not  recollect  having 
seen  or  heard  of  any  bridge  or  arch  con- 
structed in  accordance  with  the  plaintiff's 
designed  before  the  issue  of  the  patent  in 
suit. 

In  conclusion  Judge  Rose  said: 

"Under  the  circumstances  I  am  not  pre- 
pared to  hold  that  the  claims  in  suit  are 
void,  either  because  of  direct  anticipation 
or  because,  in  view  of  the  state  of  the  prior 
art,  they  do  not  disclose  the  invention. 

City's  Contentions  Invalid 

"The  city  points  out  three  respects  in 
which  its  structure,  the  Fallsway  viaduct, 
is  unlike  that  shown  in  the  patent.  These 
are,  that  upon  its  arches  rests  no  spandrel 
filling,  that  the  upper  of  each  pair  of  its 
bars  is  not  in  precisely  the  same  vertical 
plane  as  the  lower,  and  that  its  construe- 
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tion  consists  of  a  series  of  arches  one  end 
of  each  of  which  in  all  cases,  and  both 
ends  in  most,  are  supported  by  piers  rather 
than  by  abutments.  Of  these  differences  in 
their  order: 

"There  is  not  a  word  about  spandrel  fill- 
ing in  the  patent  claims,  although  one 
drawing  indicates  such  filling.  It  is  utterly 
immaterial  for  any  purpose  connected  with 
the  construction  in  suit  whether  there  shall 
be  any  or  not.  The  patent  would  be  in- 
fringed the  moment  the  arch  was  con- 
structed although  neither  spandrel  filling 
nor  any  other  covering  was  ever  placed 
upon  it. 

"That  in  the  city's  arches  the  upper  bar 
of  each  pair  is  not  vertically  directlly  over 
the  lower  is  true.  In  some  cases  it  is  IVa 
in.  out  of  the  vertical  line.    The  city's  engi- 


neers says  that  there  was  no  purpose  in  so 
arranging  the  bars.  It  was  a  mere  accident 
in  the  design  of  construction.  It  is  not  sug- 
gested that  such  a  slight  departure  from 
the  form  shown  in  the  patent  makes  any 
real  difference. 

"It  is  perfectly  obvious  that  the  word 
abutments  as  used  by  the  patentee  was  in- 
tended to  include  both  abutments  and  piers. 
If  the  structure  only  calls  for  one  span  there 
will  be  only  one  arch  supported  by  two  abut- 
ments. If  there  be  more  than  one  arch  the 
ends  of  some  of  them  will  be  supported  by 
piers. 

"No  question  has  been  raised  but  that  an 
arch  is  a  manufacture  within  the  meaning 
of  the  patent  law.  The  plaintiff  is  therefore 
entitled  to  a  decree  for  an  injunction  and 
an  accounting." 


Concrete    Road    Conference    Adopts    Code  of 
Recommended  Practice 

Covers  Briefly  Main  Features  in  Every  Branch  of  the  Work, 
from    Drainage   and   Grading   to   Finishing   and    Curing 


IN  the  final  session  the  Second  National 
Conference  on  Concrete  Road  Building, 
meeting  in  Chicago  last  week,  adopted  a 
code  of  practice  recommended  for  the  con- 
struction of  concrete  roads  and  pavements. 
Each  division  of  the  work  is  taken  up,  and 
the  views  as  to  best  practice,  as  presented 
in  committee  reports  and  developed  in  the 
discussion,  are  set  forth  briefly;  as  is  nat- 
ural most  of  the  code  is  devoted  to  aggre- 
gates, methods  of  mixing  and  placing,  and 
such  other  details  as  are  most  likely  to 
affect  for  better  or  worse  the  concrete  pave- 
ment. Controversial  matters  are  avoided. 
The  code  adopted  is  as  follows: 

1 — Specifications 

Since  no  specifications  were  considered 
by  the  Conference  the  Standard  Specifica- 
tions for  Pavements  and  Roadways  of  the 
American  Concrete  Institute  are  recom- 
mended. 

2 — Drainage 

The  drainage  of  the  roadbed  is  of  vital 
importance.  If  the  subgrade  is  not  well 
drained,  there  is  danger  of  unequal  settle- 
ment or  frost  action,  which  will  cause  cracks. 
The  method  of  drainage  to  be  used  will  de- 
pend on  local  conditions.  For  roads  proper 
drainage  may  be  secured  through  lateral 
ditches.  For  streets,  as  well  as  roads,  tile 
drains  may  be  used  which  should  be  laid 
on  each  side  of  the  roadway,  or  on  one  side 
only,  with  cross  drains  leading  thereto  at  a 
suitable  depth,  depending  on  the  width  of 
the  pavement.  Drainage  trenches,  if  placed 
under  the  subgrade,  should  be  completed  be- 
fore final  rolling. 

3 — Grading 

When  roadways  are  constructed  over  fills 
extreme  care  should  be  observed  to  insure 
the  use  of  proper  materials  in  layers  of  such 
thickness  that  they  may  be  thoroughly  com- 
pacted so  that  when  the  fill  is  completed 
there  will  be  a  minimum  of  settlement.  In 
general,  fills  shall  be  made  in  thin  layers, 
the  depth  depending  on  the  character  of 
material  to  be  used  in  making  the  fill.  The 
fill  .should  be  allowed  to  stand  for  as  long 
a  time  as  possible,  giving  it  an  opportunity 
to  settle  thoroughly  before  the  pavement  is 


placed  thereon.  Deep  fills  should  be  allowed 
to  settle  through  one  winter  wherever  such 
precedure  is  possible.  Puddling  will  be 
found  advantageous  in  compacting  deep  fills. 
Wetting  and  rolling  shall  be  performed 
when  making  a  fill  in  order  to  secure  thor- 
ough compactness.  Fills  should  never  be 
made  with  frozen  materials  nor  with  lumps 
greater  than  6  in.  in  their  greatest  dimen- 
sion. 

4 — Subgrade 

The  fundamental  requirement  of  the  sub- 
grade  is  that  it  should  be  of  uniform  density 
so  that  it  will  not  settle  unevenly  and  cause 
cracks  in  the  surface  of  the  pavement.  No 
part  of  the  work  is  more  worthy  of  intelli- 
gent care  and  painstaking  labor  than  the 
preparation  of  the  subgrade.  The  slight 
additional  cost  necessary  to  insure  good  re- 
sults is  abundantly  justifiable.  When  the 
pavement  is  constructed  on  virgin  soil,  care 
should  be  taken  to  remove  all  soft  spots  so 
as  to  insure  a  uniform  density ;  and  if  con- 
structed on  an  old  roadbed,  even  greater 
care  must  be  taken  to  secure  uniform 
density,  as  the  subgrade  is  likely  to  be  more 
compact  in  the  center  than  at  the  sides.  An 
old  roadbed  should  be  scarified,  reshaped 
and  rolled.  The  subgrade  adjacent  to 
curbs  should  be  hand  tamped. 

5 — Materials 

Portland  Cement— Portland  cement  shall 
meet  the  requirements  of  the  standard 
specifications  for  Portland  cement  of  the 
American  Society  for  Testing  Materials  and 
tests  should  be  made  in  accordance  with  the 
methods  of  tests  outlined  by  the  American 
Society  of  Civil  Engineers. 

Aggregates— The  selection  of  proper  ag- 
gregates for  concrete  road  construction  is 
of  utmost  importance.  Clean,  hard,  well- 
graded  materials  are  absolutely  essential  to 
success.  For  this  reason  samples  of  the 
materials  proposed  for  use  should  be  sub- 
mitted to  the  engineer  for  approval  before 
orders  are  placed.  These  samples  should 
be  carefully  inspected;  and,  if  possible,  la- 
boratory tests  made  to  determine  their  suit- 
ability. If  laboratory  tests  on  shipments 
cannot  be  made,  field  tests  can  be  used  to 
furnish  a  general  indication  of  quality. 


The  different  aggregates  should  be  kept 
clean  and  separate. 

Aggregates  to  be  used  in  the  wearing 
course  of  two-course  pavements  should 
never  be  placed  on  the  subgrade  but  on 
planks  or  some  other  means  provided  to 
keep  them  free  from  dirt.  When  aggre- 
gates are  placed  directly  on  the  subgrade 
care  should  be  used  by  the  shovelers  to  avoid 
getting  clay  or  earth  shoveled  from  the  sub- 
grade  into  the  mix.  Aggregates  should 
not  only  be  clean  when  they  are  delivered  on 
the  job,  but  clean  when  placed  in  the  mixer. 
Water — Water  supply  is  a  most  important 
factor  and  is  frequently  overlooked  by  the 
engineer  and  contractor.  A  large  supply 
of  water  is  necessary  for  (a)  sprinkling  the 
subgrade;  (b)  mixing  the  concrete ;  and  (c) 
keeping  the  concrete  moist  during  early 
stages  of  hardening.  For  this  latter  pur- 
pose 25  to  30  gal.  per  square  yard  of  pave- 
ment will  be  required  during  the  summer 
months.  Insufficient  sprinkling  is  detri- 
mental to  the  wearing  qualities  of  the  pave- 
ment. 

Reinforcement — The  use  of  reinforce- 
ment in  concrete  pavements  is  increasing. 

A  coating  of  light  rust  will  not  be  detri- 
mental to  satisfactory  results  but  care 
should  be  exercised  that  no  excessive  rust, 
paint  or  other  coatings  are  present  to  inter- 
fere with  proper  bond.  Care  should  also  be 
exercised  to  see  that  the  reinforcement  is  so 
stored,  prior  to  use,  that  it  is  not  covered 
with  mud  or  clay  when  placed  in  the  pave- 
ment. Reinforcement  left  on  a  job  when 
contract  is  not  completed  at  the  end  of  the 
season  should  be  collected  and  stored  so 
that  it  is  protected  from  the  elements.  Oc- 
casional tensile  and  bending  tests  should  be 
made  to  see  that  the  requirements  of  the 
specifications  are  fulfilled. 

Joint  Filler— Joint  filler  should  prefer- 
ably be  of  a  single  thickness.  Transverse 
joint  filler  should  be  cut  to  the  crown  of  the 
pavement  by  the  manufacturer  when  metal 
plates  are  used.  A  type  of  joint  filler  which 
will  iron  out  readily  under  traffic  is  prefer- 
able for  use  in  unprotected  joints.  A  joint 
filler  which  will  not  bend  easily  when  con- 
crete is  deposited  against  it  is  to  be  pre- 
ferred. 

Joint-Protection  Plates— Uet&\  joint-pro- 
tection plates  should  be  properly  bundled 
and  wired  by  the  manufacturer  so  that  they 
will  arrive  on  the  work  in  good  condition, 
free  from  warp.  Protection  plates  up  to  20 
ft.  shall  be  shipped  in  single  lengths.  The 
exact  length  should  be  provided  so  that  the 
contractor  will  not  find  it  necessary  to  cut 
plates.  In  cutting  plates  for  length,  spac- 
ing between  eccentrics  on  the  installation 
bar  should  be  considered  to  avoid  interfer- 
ence with  anchorage  lugs  on  plates.  Par- 
ticular care  should  be  used  by  the  manufac- 
turer in  crowning  the  installing  bar,  to 
avoid  the  necessity  of  duplication  of  work 
by  the  contractor. 

6 — Forms 
Metal  forms  of  suflicient  strength  to  with- 
stand the  necessary  hard  usage  are  pre- 
ferred. When  wooden  forms  are  used  they 
should  be  of  at  least  2-in.  stock  and  capped 
with  a  2-in.  angle  iron,  so  constructed  that 
adjacent  sections  can  be  lapped.  Forms 
should  have  a  width  not  less  than  the  thick- 
ness of  the  pavement  at  the  sides.  Particu- 
lar care  should  be  exercised  to  see  that  the 
top  edge  of  forms  are  clean  so  as  to  avoid 
unevenness  in  the  finished  pavement.  If 
forms  are  warped  or  -stakes  not  properly 
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placed,  a  poor  alignment  of  the  edge  of  the 
concrete  slab  will  result. 

7 — Pavement  Section 

Thickness — The  thickness  of  a  concrete 
road  or  pavement  is  controlled  by  many 
factors,  each  of  which  should  be  given  con- 
sideration. In  view  of  the  increasing  use 
of  the  heavy  motor  truck  and  bus,  it  seems 
unwise  to  build  pavements  with  a  thickness 
of  less  than  6  in.  at  any  point.  In  general, 
pavements  shall  be  thicker  at  the  center 
than  at  the  sides.  Alleys  with  an  inverted 
crown  and  narrow  one-slope  roads  should 
have  a  uniform  thickness.  Wherever  the 
thickness  can  be  increased  without  excessive 
cost,  to  secure  a  flat  or  nearly  flat  subgrade, 
such  increase  is  advisable. 

Width — The  desirable  width  for  single- 
track  road  is  10  ft.  The  desirable  width  of 
double-track  roads  is  18  ft.  The  total  width 
of  the  roadway  should  not  be  less  than  20 
ft.  for  single-track  roads  and  not  less  than 
26  ft.  for  double-track  roads. 

Crown — The  crown  of  roads  and  pave- 
ments should  be  not  less  than  one  one-hun- 
dredth nor  more  than  one-fiftieth  of  the 
total  width.  Except  in  unusual  cases,  one 
one-hundredth  will  be  sufficient  for  country 
roads  and  one-fiftieth  will  be  considered  sat- 
factory  for  alley  pavements.  For  city 
streets  an  average  crown  of  one-seventy- 
fifth  will  generally  be  found  sufficient  and 
should  not  be  reduced,  except  on  grades. 

8 — Joints 

Transverse  Joints — Joints  should  be 
placed  across  the  pavement  perpendicular  to 
the  center  line  about  50  ft.  apart. 

There  seems  to  be  a  tendency  to  widen 
the  distance  between  joints. 

Joints  should  extend  entirely  through 
the  pavement  as  well  as  through  the  curb 
if  integral  curbs  are  used.  Joints  should 
be  constructed  perpendicular  to  the  surface 
of  the  pavement  to  avoid  the  possibility  of 
one  slab  rising  above  the  other. 

Longitudinal  Joints — Longitudinal  joint 
filler  should  be  staked  or  otherwise  securely 
held  against  the  curb.  Joint  material  should 
also  be  placed  around  manholes,  catch- 
basins,  etc. 

Protected  Joints — The  tendency  of  pres- 
ent practice  is  toward  the  omission  of  metal 
protection  plates  for  joints.  It  is  possible 
that  the  value  of  metal  protection  plates  is 
dependable  somewhat  on  the  character  of 
aggregate  used,  and  it  is  considered  that 
they  are  more  essential  in  street  pavements 
than  in  country  highways. 

Plates — Plates  for  protected  joints  should 
be  wired  together  with  the  joint  filler  in 
place  and  securely  held  in  the  installing 
bars.  When  short  sections  of  joint  filler 
are  used  they  should  likewise  be  wired  to- 
gether. Supports  for  the  joint  should  be 
used  when  the  pavement  is  of  such  width 
that  the  installing  bar  deflects.  On  wide 
streets  every  joint  should  be  checked  as 
to  crown  with  sighting  T's.  When  neces- 
sary to  have  joint  plates  in  two  sections,  the 
contractor  should  arrange  with  the  manu- 
facturer to  have  holes  drilled  in  the  abut- 
ting ends  of  the  plates  so  that  the  plates 
may  be  securely  wired  or  strapped  together. 
As  the  joint  plates  usually  do  not  fit  tight  to 
the  installing  bar,  a  %-in.  shim  is  placed 
under  each  end  of  the  installing  bar,  to  in- 
sure that  the  plates  are  not  covered  by  the 
concrete. 


9— Mixing  and  Placing  Concrete 

Measuring — The  method  of  measuring 
materials  for  the  concrete,  including  water, 
should  be  one  which  will  insure  accurate 
proportions  of  each  of  the  ingredients  at  all 
times.  It  is  recommended  that  a  sack  of 
Portland  cement,  containing  94  lb.  net,  be 
considered  the  equivalent  to  1  cu.  ft. 

Proportioning — The  proportions  should 
not  exceed  five  parts  of  fine  and  coarse  ag- 
gregate measured  separately  to  one  part  of 
Portland  cement,  and  the  fine  aggregate 
should  not  exceed  40  per  cent  of  the  mix- 
ture of  fine  and  coarse  aggregates. 

Aggregates — Bank  run  material  should 
not  be  used.  Proportioning  based  on  sieve 
analysis  or  by  relative  density  tests  is  not 
practicable  for  concrete  roads,  except  where 
laboratory  direction  is  available ;  but  where 
proper  facilities  are  available  the  above  pro- 
portions should  be  varied  as  the  tests  war- 
rant. 

Mixing — The  ingredients  should  be  mixed 
in  a  batch  mixer  of  approved  style,  and  the 
size  of  the  batch  should  not  exceed  the  rated 
capacity  of  the  mixer.  The  mixing  should 
be  continued  for  at  least  1  min.  after  all  the 
materials  are  in  the  mixer  and  before  any 
of  the  concrete  is  discharged.  The  speed  of 
the  mixer  should  not  exceed  16  revolutions 
per  minute ;  however  the  time  and  not  num- 
ber of  revolutions  should  be  the  gage  of 
proper  mixing. 

Consistency — The  practice  is  to  mix  con- 
crete entirely  too  wet.  The  consistency 
should  be  such  as  not  to  require  tamping, 
but  not  so  wet  as  to  cause  the  separation  of 
the  mortar  from  the  aggregate  in  handling 
and  placing.  The  strength  and  wearing 
qualities  of  the  concrete  are  vitally  lessened 
by  an  excess  of  water  in  mixing. 

Placing — If  the  subgrade  has  been  dis- 
turbed by  teaming  or  other  causes,  it  should 
be  brought  to  its  former  surface,  and  thor- 
oughly saturated  with  water.  The  concrete 
should  be  deposited  rapidly  to  the  required 
depth  and  width.  The  section  should  be 
completed  to  a  transverse  joint,  without  the 
use  of  intermediate  forms  or  bulkheads,  or  a 
transverse  joint  may  be  placed  at  the  point 
of  stopping  of  the  work.  In  case  the  mixer 
breaks  down  the  concrete  should  be  mixed 
by  hand  to  complete  the  section.  Where  re- 
inforcement is  used  it  should  be  embedded 
in  the  concrete  before  the  concrete  has  be- 
gun to  set ;  the  concrete  above  the  reinforce- 
ment should  be  placed  within  20  min.  after 
the  placing  of  the  concrete  below. 

In  two-course  pavements -the  top  should 
be  placed  within  20  min.  after  the  placing 
of  the  bottom. 

Finishing — The  surface  of  the  concrete 
should  be  struck  off  by  means  of  a  template 
moved  with  a  combined  longitudinal  and 
transverse  motion.  The  excess  material  ac- 
cumulated in  front  of  the  template  should 
be  uniformly  distributed  over  the  surface 
of  the  pavement  except  near  the  transverse 
joint,  where  the  excess  material  should  be 
removed. 

The  concrete  adjoining  the  transverse 
joint  should  be  dense  and  any  depressions  in 
the  surface  should  be  filled  with  concrete  of 
the  same  composition  as  the  body  of  the 
work.  Aftei"  being  brought  to  the  estab- 
lished grade  with  a  template,  the  concrete 
should  be  finished,  from  a  suitable  bridge, 
with  a  wood  float  to  true  surface.  A  metal 
float  should  not  be  used. 

Brooming  of  the  surface  is  not  necessary 
and  grooves  are  objectionable  even  on 
grades. 


10 — Retempering 

Retempering  of  mortar  or  concrete  which 
has  partially  hardened,  that  is,  mixing  with 
additional  materials  or  water,  is  strongly 
condemned  and  should  not  be  permitted. 

11 — Protection  and  Curing 

Even  the  best  concrete  may  be  seriously 
damaged  by  too  rapid  drying  out,  early  ex- 
posure to  low  temperature,  or  by  being 
opened  to  traffic  at  too  early  a  period.  Hot 
sun  and  drying  winds  are  most  liable  to  dry 
out  the  concrete  too  rapidly,  thus  causing 
shrinkage  cracks  or  causing  a  surface  which 
will  not  wear  well  under  traffic.  The  use  of 
a  canvas  covering  will  be  found  effective  in 
overcoming  this  condition. 

Sprinkling  should  also  be  employed  as 
soon  as  the  concrete  is  hard  enough  to  pre- 
vent the  surface  being  pitted.  An  earth 
covering  or  protection  by  ponding  should 
be  employed  after  the  first  day.  Under 
most  favorable  conditions  such  protection 
should  be  given  the  pavement  for  at  least 
two  weeks.  Water  should  be  added  during 
this  period  to  keep  the  concrete  wet. 

In  cool  weather  it  is  often  advisable  to 
omit  the  earth  covering,  thus  allowing  the 
concrete  to  harden  more  rapidly.  Sprin- 
kling should  not  be  omitted  during  the  day 
in  case  the  surface  shows  a  tendency  to  dry 
out.  When  there  is  danger  of  frost,  sprin- 
kling should  be  omitted  and  a  covering  of 
canvas  or  straw  and  canvas  used. 

Placing  concrete  in  roads  and  pavements 
in  temperatures  at  or  near  freezing  is  not 
advisable,  and  if  in  special  cases,  such  work 
is  Unavoidable,  the  water  and  aggregate 
should  be  heated  and  precautions  taken  to 
protect  the  concrete  from  freezing  for  at 
least  10  days.  Chemicals  to  lower  the  freez- 
ing temperature  of  the  mixture  should  not 
be  used. 

Concrete  should  not  be  deposited  on  a 
frozen  subgrade. 

12 — Opening  to  Traffic 

Under  most  favorable  conditions  a  con- 
crete pavement  should  not  be  opened  to  traf- 
fic in  less  than  two  weeks  and  when  con- 
ditions permit  this  interval  should  be  at 
least  four  weeks. 

13 — One-Course  Pavement 

Where  the  materials  most  readily  avail- 
able are  such  as  to  give  good  construction  in 
one-course  pavement,  this  convention  recom- 
mends that  the  one  course  be  used. 

14 — Integral  Curb 

The  integral  curb  for  concrete  street 
pavements  is  recommended  in  preference  to 
straight  curb  or  combined  curb  and  gutter. 
Such  construction  eliminates  the  longitudi- 
nal joint  along  curb,  maintains  a  permanent 
grade  and  alignment.  Precaution  should  be 
taken  to  insure  that  the  curb  is  thoroughly 
bonded  to  the  pavement  proper.  The  in- 
tegral curb  can  be  used  on  wide  as  well  as 
narrow  streets. 


Four  Concrete  Pontoons  for  landings 
for  small  boats  at  Balboa  are  being  built  on 
the  floor  of  the  new  drydock  at  that  point, 
states  the  Canal  Record.  They  will  support 
gangways  at  the  heads  of  the  slips  along- 
side pier  18.  Each  will  be  120  ft.  long, 
28  ft.  wide  and  8  ft.  deep,  and  as  the  pon- 
toons are  designed  to  support  heavy  weights 
and  withstand  severe  knocking,  the  system 
of  reinforcement  is  elaborate.  The  truss 
bridges    gangways    have    been    completed. 


Present  Practice  in  Concrete  Design  and  Construction 
Summed  Up  at  Convention  Last  Week 
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Spiral  vs.  Vertical  Steel  in 
Concrete  Columns 

Column  Tests  Reported  Last  Year  Are  Cited  in 

Claim  That  Most  Building  Ordinances  Are 

Incorrect   for   Hooped   Columns 

By  PIERCE  P.  FURBER 

Resident  Engineer  for  C.  A.  P.  Turner,  Chicago 

REINFORCEJi- CONCRETE  COLUMN 
tests  reported  last  year  to  the  Institute 
show  by  comparison  that  most  of  the  build- 
ing ordinances  now  in  effect  are  far  from 
correct  in  the  specifications  for  unit  stresses 
on  hooped  columns.  (See  the  Journal, 
American  Concrete  Institute,  February, 
1915,  page  47,  or  the  abstract  in  the  Engi- 
neering Record  of  April  24,  1915,  page  527.) 
Being  published  nearly  simultaneously  with 
accounts  of  the  Edison  fire,  this  report 
brought  the  subject  of  concrete  columns 
vividly  to  the  attention  of  those  in  the  build- 
ing business,  regarding  questions  of  both 
safe  loads  and  fire  resistance. 

It  seems  to  the  writer  that  there  is  no 
lesson  in  the  Edison  fire  for  the  experienced 
engineer,  for  the  reason  that  it  could  have 
been  expected  that  such  columns  as  those, 
without  hooping  of  any  kind,  should  have 
acted  very  badly  in  a  hot  fire.  Supposedly, 
it  is  well  known  to  structural  engineers  that 
columns  vertically  reinforced  and  hooped 
with  sufficient  spiral  reinforcement  of  close 
pitch,  are  much  to  be  preferred  to  columns 
with  vertical  rods  only,  even  in  case  ties  are 
used,  although  they  were  not  in  the  Edison 
buildings. 

In  spite  of  this  knowledge,  columns  with- 
out hooping  are  being  built  extensively 
throughout  the  country,  although  it  is  com- 
mon practice  to  use  ties  or  stays  of  small- 
diameter  rods  or  wire  for  lateral  reinforce- 
ment, spaced  about  1  ft.  apart.  The  reason 
for  the  use  of  this  inferior  construction  is 
found  in  the  lower  cost  of  that  type  as  com- 
pared to  the  hooped  column  when  designed 
according  to  most  building  ordinances. 

Bad  Building  Ordinances 

Many  building  ordinances  place  a  pre- 
mium on  this  dangerous  construction  by 
allowing  higher  relative  stresses  on  the  con- 
crete of  such  columns  than  on  spirally  rein- 
forced columns,  when  we  consider  the  in- 
crease in  ultimate  strength  of  the  latter. 
Some  even  permit  as  great  unit  pressure  on 
the  concrete  of  a  column  without  hooping 
as  on  a  well-designed  hooped  column.  In 
other  words,  the  concrete  of  tied  columns  is 
stressed  beyond  what  should  be  permissible 
values,  and  the  hooped  column,  instead  of 
being  given  the  benefit  of  its  increased 
toughness  and  reliability,  is  actually  put  at 
a  disadvantage,  because  the  allowed  stresses 
are  lower  than  tests  have  shown  to  be  safe. 

The  results  of  such  building  laws  are  ob- 
vious. Designers  will  use  the  cheaper  type, 
except  in  some  cases  where  it  may  be  possi- 
ble to  control  the  design  of  the  work  with 
regard  to  actual  strength  secured  in  the 
structure  rather  than  with  a  view  to  meet 


the  requirements  of  some  building  depart- 
ment. It  may  be  said  that  a  conscientious 
engineer  will  always  work  on  this  principle, 
but  this  is  not  so,  and  will  hardly  be  possi- 
ble where  there  is  an  ordinance  limitation. 
The  engineer  has  no  opportunity  to  use  his 
best  judgment. 

Most  of  the  failures  of  concrete  struc- 
tures have  occurred  in  buildings  designed 
so  that  the  figured  unit  stresses  were  not 
too  high  when  judged  by  ordinance  require- 
ments, and  the  failures  have  been  due  to 
failures  of  the  type  of  member  rather  than 
of  the  material.  A  large  number  can  be 
blamed  on  the  use  of  columns  without  hoop- 
ing.   On  the  other  hand,  the  writer  at  least 


Rercenteige  of  Vertical  Steel 


ALLOWABLE    UNIT    STRESSES   FOR    HOOPED    COL- 
UMNS  VARY   WIDELY 

Lines  show  values  in  the  various  building 
ordinances  for  1  per  cent  hooping.  Seattle  is  the 
same  as  Chicago.  Toronto  and  Syracuse  are  the 
same  as  Detroit. 


has  never  heard  of  the  failure  of  a  hooped 
column  in  a  building.  The  continued  service 
of  hooped  columns  under  pressures  which, 
according  to  some  building  laws,  would  be 
considered  dangerous  leads  one  to  believe 
that  something  is  wrong  with  the  building 
codes. 

Unit  Stresses  for  Hooped  Columns 

The  writer  believes  that  the  tests  have 
proved  that  most  of  the  building  ordinances 
are  too  conservative  in  the  unit  stresses  per- 
mitted for  hooped  columns  and  a  number 
of  them  too  liberal  in  the  allowances  for 
columns  without  hoopings.  Consequently, 
the  cities  represented  in  the  accompanying 
diagram  which  appear  to  have  radical  ordi- 
nances are  nearer  to  agreement  with  the 
test  data  than  those  at  the  other  end  of  the 
scale.  Some  building  departments  have 
been  progressive  enough  to  recognize  fully 
the  advantage  of  hooped  columns  and  have 
incorporated  in  their  ordinances  values  in 
keeping  with  the  strength  disclosed  by  tests. 

The  tests  of  the  American  Concrete  In- 
stitute have  proved  the  contention  that 
hooped  columns  are  to  be  preferred  and  will 
be  cheaper  than  rodded  columns,  if  properly 
designed.  The  proof  lies  in  the  compara- 
tive strength  exhibited  by  the  tested  col- 


umns. It  is  to  be  regretted  that  the  testa 
did  not  cover  a  wider  range  of  spiral  per- 
centages, and  also  that  the  concrete  mix  was 
l:iy2:8  instead  of  the  standard  1:2:4 
mixture  usually  employed  in  building 
construction. 


Need  Accurate  Estimates 
Based  on  Unit  Costs 

Contractors     in     Concrete     Construction     Can 

Reduce  Costs  by  Thorough  Analysis  and 

Systematizing  of  Labor  Operations 

By  SANFORD  E.  THOMPSON 

Consulting  Engineer,  Boston 

THE  aim  of  this  paper  is  to  call  attention 
to  the  necessity  for  more  accurate  esti- 
mates by  architects,  engineers  and  contrac- 
tors, and  to  the  possibility  of  reducing  con- 
struction costs  by  a  more  thorough  analysis 
and  systematizing  of  the  labor  operations. 
Open  any  technical  paper  giving  construc- 
tion items  and  notice  the  enormous  varia- 
tion in  bids  received  from  contractors  for 
the  same  job.  At  random,  I  find  four  bids 
in  a  current  engineering  periodical  on  a 
certain  job,  as  follows:  $117,000,  $126,000, 
$143,000  and  $171,000.  This  does  not  rep- 
resent an  exceptional  case,  but  is  the  gen- 
eral rule  on  work  in  which  the  cost  of  labor 
is  relatively  large. 

Unquestionably,  the  methods  of  manage- 
ment, especially  on  construction  jobs,  affect 
the  cost  to  a  very  large  extent,  but  it  is 
hardly  conceivable  that  differences  of,  say, 
50  per  cent  in  cost  can  be  accounted  for  in 
this  way.  Assuming,  as  is  generally  the 
case,  that  the  bidders  really  try  for  the  job, 
there  is  evidently  gross  error  in  the  esti- 
mating. The  variations  must  be  due  to  one 
of  three  causes:  (1)  inaccurate  estimates 
of  volume  or  cost  of  materials;  (2)  inac- 
curate estimates  of  labor  costs,  or  (3)  in- 
accurate estimates  of  overhead  costs  and 
profits.  The  items  of  overhead  costs  and 
profits  are  combined  because  they  are 
practically  interdependent.  The  contractor, 
for  example,  who  handles  a  job  personally 
has  small  overhead  expenses  but  requires  a 
larger  profit  to  make  up  for  the  value  of  his 
own  time  than  does  a  large  contractor  whose 
overhead  costs  in  salaries  and  plant  are 
large,  but  whose  percentage  in  profit  may 
be  small  and  yet  yield  a  large  total  income. 

Estimated  Labor  Cost  Errors 

Material  costs  usually  are  figured  with- 
out trouble.  The  variation  in  overhead 
costs  by  two  different  estimators  may  be 
large,  because  many  contractors  do  not  prop- 
erly charge  or  divide  their  overhead  items, 
but  this  difference  on  any  one  job  can  hardly 
account  for  more  than  10  per  cent.  The 
big  variation,  then,  must  be  in  the  estimated 
labor  cost.  As  a  matter  of  fact,  this  is  the 
item  on  which  money  is  made  or  lost  in 
contracting. 

A  contractor  was  asked  recently  why  he 
did  not  bid  on  a  certain  reinforced-concrete 
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bridge.  The  reply  was,  "I  have  built  mine." 
Ck>nstruction  companies  handling  reinforced 
concrete  will  tell  you  that  a  contractor  does 
not  begin  to  make  money  until  he  gets  his 
third  job,  provided  he  stays  in  the  game 
as  long  as  this.  The  first  job  costs  him 
more  than  his  estimate;  he  bids  low  on  the 
second  job  because  he  thinks  he  sees  where 
he  has  lost  money  on  the  first,  and  on  the 
third  job  he  knows  he  has  been  a  fool  and 
adjusts  his  bid  accordingly. 

Follow-Up  System  Required 

It  must  be  the  aim  not  simply  to  know 
how  to  do  the  work  cheaply,  but  to  figure 
estimates  more  accurately,  and  at  the  same 
time  take  care  to  keep  the  cost  of  estimat- 
ing as  low  as  possible.  It  is  evident,  fur- 
ther, that,  having  made  the  bid  with  care, 
the  construction  must  be  handled  in  such  a 
way  as  to  come  within  the  limits  set.  This 
requires  not  simply  a  fair  comparison  with 
the  monthly  estimates,  but  the  follow-up 
from  day  to  day  of  quantities  and  wages, 
so  as  to  have  a  running  check  on  the  work. 
It  takes  but  little  more  time  in  figuring  an 
estimate  where  material  costs  are  estimated 
in  detail  also  to  obtain  unit  costs  of  labor. 

In  reinforced-concrete  construction,  the 
greatest  discrepancy  lies  in  the  cost  of 
forms.  It  is  here  that  the  contractor,  and 
also  the  engineer,  are  apt  to  be  fooled,  un- 
less either  they  are  well  provided  with  unit 
costs,  or  have  handled  work  previously  of 
an  identical  nature.  [Mr.  Thompson  then 
cites  examples  showing  danger  in  using 
previous  costs  on  work  of  a  different  kind, 
and  the  uncertainty  in  the  use  of  units,  com- 
paring the  cubic  yard  with  the  square  foot. 
He  refers  to  tables  in  "Concrete  Costs,"  by 
Taylor  and  Thompson.] 

Inaccuracy  of  Cost  Data 

Much  has  been  written  of  the  inaccuracy 
of  cost  data,  and  with  perfect  truth.  On 
the  other  hand,  if  the  unit  costs  are  taken 
from  personal  experience  or  from  records 
in  which  all  the  local  conditions  are  fully 
stated  and  the  average  values  compiled,  they 
are  of  immense  value  in  estimating  and  in 
following  up  the  work.  Care  must  be  taken, 
of  course,  to  provide  for  indirect  charges 
such  as  foremen,  sharpening  tools,  miscel- 
laneous work,  and  contingencies. 

Reducing  Construction  Costs 

Up  to  this  point  there  has  been  consid- 
ered the  substitution  of  accurate  methods 
for  guess  work  in  estimating.  The  more 
important  question  is  how  far  the  knowl- 
edge referred  to  can  be  utilized  in  reducing 
costs.  Accurate  cost  keeping  is  of  value 
in  following  up  construction  costs  from 
day  to  day  by  showing  waste  labor  and  in 
providing  a  mark  for  attainment  of  su- 
perintendents and  foremen.  Unless  cost 
knowledge  is  in  the  form  of  small  units, 
such  comparisons  cannot  be  made  satis- 
factorily. 

To  get  the  full  benefit  of  a  knowledge  of 
unit  costs  it  must  be  utilized  in  the  plan- 
ning of  the  work  in  advance,  and  in  dis- 
tributing materials  and  jobs;  in  selecting 
materials  and  methods  which  will  result  in 
lowest  labor  costs;  in  adapting  the  con- 
struction plant  to  the  special  conditions; 
and,  carried  to  its  ultimate  end,  in  laying 
out  jobs  for  the  workmen  and  giving  them 
a  reward  for  accomplishment. 

Such  management  involves  the  adoption 
of  factory  methods  in  construction.  Al- 
ready the  need  of  this  is  being  recognized, 
but  only  to  a  limited  degree.     The  presi- 


dent of  one  of  our  large  construction  com- 
panies states  that  on  one  job  he  made  $10,- 
000  by  the  adoption  of  methods  involving 
systematic  planning  and  routing.  Full  econ- 
omy in  construction  can  only  be  attained  as 
the  builder  discards  the  haphazard  rule-of- 
thumb  method  and  considers  his  job  with 
a  view  to  thorough  analysis,  planning  func- 
tional methods,  and  a  complete  study  of  de- 
tails. By  such  methods  as  these  will  the 
labor  of  construction  be  brought  to  a  more 
scientific  basis  and  more  nearly  on  a  par 
with  the  material  end  of  the  work. 


Designing  Concrete  Form 
Work  Reduces  Costs 

Contractors  Should  Design  and  Plan  the  Form 
Construction — Experiments  on  Equiva- 
lent Hydraulic  Pressure  Cited 
By  R.  A.  SHERWIN 
With    the    Aberthaw    Construction    Company, 
Boston,  Mass. 

SOME  of  the  points  mentioned  by  H.  S. 
Taft  in  the  paper  on  "Strength  of  Con- 
crete Forms,"  presented  to  the  Institute 
last  year,  are  worthy  of  further  discussion, 
and  I  propose  to  describe  the  methods  used 
by  the  Aberthaw  Construction  Company  in 
handling  form  work,  to  show  the  relation 
between  the  important  features  of  form 
work,  and  show  how  we  have  successfully 
reduced  the  cost  of  forms  by  a  careful  study 
of  their  design,  buying  material  and  field 
work. 

Numerous  cost  analysis  diagrams  pre- 
pared in  our  office  from  the  actual  cost  of 
average  reinforced-concrete  buildings  of  the 
industrial  type,  not  taking  into  account  the 
cost  of  any  equipment,  show  that  the  labor 
on  forms  averages  about  one-third  the  labor 
cost,  which  is  about  35  per  cent  of  the  total 
cost  of  the  building,  and  the  lumber  about 
one-tenth  of  the  total  material  cost,  includ- 
ing subcontracts.  The  design  and  erection 
of  forms  is  therefore  the  most  important 
single  item  in  concrete  building  construc- 
tion, and  one  upon  which  much  thought  and 
study  can  be  well  spent. 

Contractor  Should  Design  Forms 

In  the  March,  1915,  issue  of  Concrete 
Cement  Age,  Jerome  Cochrane  in  an  article 
on  forms,  says  "Plans  and  details  for  forms, 
if  required  to  be  furnished  by  the  contrac- 
tor, should  be  submitted  to  the  engineer  for 
his  approval  before  starting  the  work,  but 
such  approval  should  not  release  the  con- 
tractor from  any  responsibility."  I  do  not 
believe  that  this  is  the  correct  position  to 
take  in  this  matter.  The  engineer  should 
be  interested  in  results  only.  The  finished 
building  must  be  as  he  specifies.  Since  he 
holds  the  contractor  responsible  for  results, 
the  methods  of  doing  the  work  should  be 
left  to  the  contractor  entirely.  The  engi- 
neer has  his  work  in  designing  the  struc- 
ture. The  contractor  ought  to  know  more 
about  designing  forms.  It  is  his  business 
to  know  how  to  build. 

Economical  forms  must  be  designed  as 
light  and  with  as  few  pieces  as  possible  to 
give  the  necessary  strength  and  stiffness. 
Remember,  on  the  one  hand,  that  human 
lives  and  the  cost  of  failure,  in  both  money 
and  reputation,  are  dependent  upon  the  de- 
sign, and,  on  the  other  hand,  that  form  work 
is  a  temporary  structure  fully  loaded  for  a 
short  time  only  and  a  lower  factor  of  safety 
is  therefore  allowable.  The  main  question, 
then,  is  one  of  strength  with  enough  stiff- 


ness to  prevent  any  appreciable  sags  in  the 
finished  concrete. 

One  place  where  defiection  should  be  care- 
fully guarded  against  is  at  the  window 
head,  where  a  slight  deflection  will  cause 
much  trouble  and  expense  in  setting  the 
sash.  The  principal  cause  of  settlement  of 
■  form  work  is  crushing  of  the  soft  spruce 
or  pine  lumber  perpendicular  to  the  grain 
in  the  girt  over  the  post  and  also  in  the 
adjustment  of  the  wedges  under  the  posts 
as  the  full  load  is  applied.  An  average 
safe  value  to  use  in  form  design  for  crush- 
ing across  the  grain,  as  determined  by  nu- 
merous tests,  is  400  lb.  per  square  inch  for 
spruce.  I  believe  that  limiting  the  floor 
timbers  to  very  small  deflections  and  at  the 
same  time  using  high  loads  on  the  posts  is 
not  consistent,  and  surely  not  economical. 

Equivalent  Hydraulic  Pressure 

The  proper  value  for  the  equivalent  hy- 
draulic pressure  of  concrete  to  use  in  form 
design  has  been  variously  estimated  all  the 
way  from  75  lb.  per  square  foot  per  foot  of 
depth  to  twice  that  amount.  The  value  of 
140  lb.  will  give  safe  results  and  is  based  on 
actual  experiments  under  job  conditions. 
We  have  recently  made  three  tests  of  con- 
crete pressure  on  wall  forms.  Two  of  these 
were  in  a  20-in.  wall,  cast  at  the  same  time 
as  the  floor  slab.  The  third  was  in  a  6-in. 
partition  wall,  cast  after  the  slab  had  been 
stripped. 

The  results  of  the  first  two  tests  seemed 
to  indicate  that  the  maximum  pressure 
came  when  the  head  was  about  3  ft.  and 
diminished  or  remained  constant  thereafter. 
This  was  due  to  the  fact  that  the  wall  could 
not  be  poured  faster  than  3  ft.  in  height 
in  30  min.  and  the  concrete  rapidly  lost 
some  of  its  hydraulic  effect  after  this  time 
had  elapsed.  Up  to  the  time  the  mercury 
column  began  to  fall,  the  pressure  was  130 
lb.  The  test  on  the  partition  wall  gave  an 
average  of  125  lb.  per  square  foot.  This 
wall  was  built  in  about  25  min.  In  this 
test  also  the  gages  showed  a  decrease  in 
pressure  after  about  30  min.  The  rate  of 
filling  the  form  should  be  considered  in  se- 
lecting the  design  head. 

It  should  be  noted  that  as  a  rule  the  head 
of  concrete  in  a  wall  is  limited  by  the 
height  that  can  be  cast  by  the  placing  outfit 
in  one  hour.  Ordinary  concrete  begins  to 
set  up  in  this  space  of  time  so  as  to  lose 
much  of  its  hydraulic  effect.  It  is  econom- 
ical when  high  heads  occur  to  limit  the 
height  to  which  the  concrete  can  be  cast  in 
order  to  use  lighter  forms.  A  system  which 
requires  a  large  number  of  rod  or  wire 
ties  is  decidedly  uneconomical. 

Points  in  Original  Design 

Stock  sizes  of  lumber  should  be  kept  in 
mind  when  dimensioning  the  concrete  mem- 
bers. For  example,  projections  should  be 
made  1^/4  and  1%  in.  instead  of  1  and  2  in., 
since  the  dressed  stock  comes  nearer  the 
former  sizes.  Beams  can  be  made  11%  in. 
wide  instead  of  12  in.  Thus  one  12-in. 
plank  can  be  used  without  needing  a  %-in. 
strip  tacked  to  the  edge.  Points  such  as 
these,  thought  out  in  the  designing  room, 
mean  a  cheaper  building. 

It  is  the  writer's  opinion  that  more  acci- 
dents can  be  prevented,  and  money  saved  by 
contractors  and  for  owners  by  showing  the 
same  interest  in  the  study  of  form  work  as 
in  the  reinforced-concrete  design.  The  great- 
est proportion  of  the  small  number  of  fail- 
ures in  concrete  structures  is  due  to  either 
faulty  form  design  or  too  early  stripping. 
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The  unit  cost  of  making  a  thorough  study 
of  forms  for  a  job  is  difficult  to  determine, 
but  it  is  small  compared  to  the  time  saved 
in  the  field  by  using  the  more  efficient  meth- 
ods. In  spite  of  the  fact  that  carpenters' 
wages  have  steadily  increased,  while  the 
quality  of  labor  has  decreased,  and  a  poorer 
grade  of  lumber  costs  more  than  a  few  years 
ago,  unit  costs  on  form  work  now  are  much 
lower  than  when  the  job  was  left  to  itself. 
The  overhead  cost  for  this  office  work  is  a 
very  small  part  of  the  total  unit  cost  of  the 
f6rm  work. 


Concrete  Deformations 
Increase  with  Time 

Result  of  Long  Time  Tests  of  Three  Compres- 
sion Specimens  Shows  Importance  of  Time 
in  Measuring  Stresses  in  Buildings 

By  ALMOND  H.  FULLER, 

Dean  of  the  College  of  Engineering, 

and  CHARLES  C.  MORE, 

Professor  of  Civil  Engineering,  University  of 

Washington 

IN  MAKING  a  recent  test  (April,  1915) 
of  a  reinforced-concrete  building,  the 
writers  found  concrete  deformations  in  the 
building  which  greatly  exceeded  those  in 
the  laboratory  tests  under,  presumably,  ap- 
proximately the  same  unit  stresses.  It  was 
found,  further,  that  the  deformations  in 
the  building  increased  during  the  few  days 
that  the  maximum  test  load  was  allowed  to 
remain.  It  seemed  probable,  therefore,  that 
the  time  element  should  be  considered  in  in- 
terpreting the  stresses,  but  a  search  in 
available  literature  failed  to  disclose  any 
data  on  the  subject. 

[Since  this  time  the  results  obtained  by 
F.  R.  McMillan  have  been  published  in 
"Studies  in  Engineering,  No.  3,"  University 
of  Minnesota,   abstracts   of  which  will  be 


350 

j 

300 

A- 

$50  lb.  per  sq.  in 

B -115010.  per  sq.in 
C-650b.persg.in 

1 

• 

• 

250 

• 

• 

t 

% 

// 

\^ 

1 

i 

i 

/ 

Ziso 

i// 

r 

7 

' 

/ 

i 

100 

« 

7 

f 

i 

/ 

50 

c>  V 

e^ 

^^y^^ 

/ 

0 

A^:^^^ 

— 

-, — t 

elasticity  as  a  measure  of  the  relation  of 
stress  to  deformation  while  the  load  is  be- 
ing applied  or  released  is  of  doubtful  value 
in  determining  the  stresses  that  are  repre- 
sented by  observed  deformation  in  concrete 
that  has  been  under  load  for  a  considerable 
period  of  time.  However,  the  modulus  of 
elasticity  as  a  measure  of  the  relation  of 
stress  to  deformation  as  determined  from 
time  tests  in  which  the  rate  of  application 
is  the  same  would  furnish  means  for  making 
a  fairly  satisfactory  determination  of  the 
existing  stresses. 

The  standard  to  which  the  readings  have 
been  referred  is  a  steel  bar  bedded  in  con- 
crete, therefdre  the  results  show  the  total 
deformation  in  the  concrete,  including 
shrinkage,  effect  of  humidity,  etc.  In  pre- 
senting these  few  results  at  this  time  it  is 
realized  that  they  are  entirely  inadequate 
for  use  other  than  on  the  building  in  ques- 
tion. It  is  believed,  however,  that  they  in- 
dicate that  the  elasticity  of  concrete  must 
be  recognized  and  that  the  distribution  of 
stress  between  steel  and  concrete  in  rein- 
forced-concrete  structures  may  be  quite  dif- 
ferent from  that  usually  assumed.  It  is 
hoped  that  the  discussion  may  bring  out 
the  results  of  other  work  done  along  this 
line. 


The  vertical  wall  of  the  tank  varies  in 
thickness  from  10  in.  at  the  top  to  16  in. 
at  the  bottom,  and  the  hemispherical  bottom 
from  18  in.  at  its  connection  with  the  tank 
walls  to  14  in.  at  its  center.  Without  any 
assistance  from  the  steel  reinforcement,  the 
tensile  stress  in  the  concrete  is  about  250 
lb.  per  square  inch.  The  tensile  stress  in 
the  steel  acting  independently  is  approxi- 
mately 14,000  lb.  per  square  inch.  With 
both  materials  acting  in  conjunction,  the 
computed  stresses  are  215  and  2150  lb.  re- 
spectively.    The  tank  is  covered  to  guard 
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DEFORMATIONS     INCREASE     WITH     TIME 

found  in  the  Engineering  Record  of  April 
17,  1915,  page  489,  and  Aug.  28,  1915,  page 
251.] 

Use  was  made  of  three  available  compres- 
sion specimens  in  applying  increments  of 
load  at  intervals  of  twenty-four  hours  at 
approximately  the  same  rate  as  in  the  build- 
ing above  referred  to.  The  accompanying 
diagram  shows  the  relation  between  days 
under  load  and  deformation  during  the 
periods  that  the  three  specimens.  A,  B  and 
C,  were  under  constant  load. 

It  seems  apparent  that  the  modulus  of 


Reinforced-Concrete  Tower 
Tank  172  Feet  High 

Middleboro  (Mass.)  500,000-Gallon  Water  Tank 

Built   with    Hemispherical   Bottom   and 

Supported    on    Cylindrical   Tower 

By  G.  A.  SAMPSON 

Of  Weston  &  Sampson,  Consulting  Engineers, 

Boston,  Mass. 

THE  aim  of  this  paper  is  to  present  the 
main  features  of  the  design  and  con- 
struction of  the  Middleboro  (Mass.)  tower 
tank,  the  largest  elevated  water  tank  in  the 
United  States  and  the  first  to  be  built  with 
a  hemispherical  bottom. 

A  hollow  cylindrical  tower  was  adopted 
in  preference  to  a  number  of  columns  be- 
cause, structurally,  it  seemed  a  safer  type 
of  support,  would  probably  be  more  econom- 
ical to  construct,  and  could  be  designed  to 
present  a  more  pleasing  appearance.  The 
simple  cylinder  is  relieved  by  twelve  4  x 
24-in.  pilasters.  The  thickness  of  the  tower 
wall  between  pilasters  is  10  in.  and  the 
greatest  compression  due  to  the  dead  load 
is  483  lb.  per  square  inch,  increased  by  wind 
pressure  to  631  lb. 

Tank  Has  Hemispherical  Bottom 

The  500,000-gal.  tank  is  41  ft.  in  inside 
diameter  and  has  a  depth  of  water  at  the 
center  of  59  ft.  The  bottom  is  a  hemispher- 
ical bowl  hung  at  its  rim  from  the  wall  of 
the  tower.  The  bowl  itself  has  a  capacity  of 
125,000  gal.  The  advantages  of  this  type 
of  bottom  over  the  flat  beam  and  slab  con- 
struction often  employed  for  small  tanks, 
and  the  dome  type  used  in  a  few  structures 
of  considerable  size,  are  great  enough  to 
warrant  careful  consideration  in  the  design 
of  elevated  concrete  tanks.  As  compared 
with  the  dome  bottom,  there  is  a  saving  of 
34  per  cent  in  the  height  of  the  vertical 
wall  of  the  tank  for  the  same  capacity,  or 
a  47  per  cent  increase  in  capacity  for  the 
same  height  of  wall.  It  has  a  practically 
self-cleaning  bottom.  There  is  a  better  dis- 
tribution of  stresses  because  the  enormous 
thrust  in  the  dome  bottom,  which  is  con- 
centrated at  the  most  critical  point  of  the 
tank,  is  replaced  by  a  uniform  tensile  stress. 


HEMISPHERICAL   BOTTOM    WELL   REINFORCED 

against  the  growth  of  algae  and  to  prevent 
freezing.  The  roof  is  a  concrete  dome  4  in. 
thick,  with  a  rise  of  4  ft.  in  the  center. 

Special  Joints  in  Tank 

To  insure  watertight  construction  joints 
in  the  tank,  there  was  cast  in  the  old  con- 
crete a  continuous  triangular  groove,  about 
IV2  in.  deep,  running  around  the  wall  near 
its  center  subsequently  filled  with  grout  and 
concrete;  to  still  further  minimize  the 
chance  of  leakage  at  each  horizontal  joint, 
an  uncoated  steel  plate  or  dam  of  No.  14 
gage  metal  10  in.  wide,  turned  over  1  in.  at 
each  edge  to  form  a  channel  and  bolted  to- 
gether to  f  orfn  a  continuous  watertight  stop, 
was  imbedded  4  in.  into  the  old  work,  thus 
leaving  4  in.  extending  up  for  a  bond  with 
the  new  concrete.  The  cost  of  twelve  chan- 
nel rings  in  place  was  about  $400. 

Water  was  let  into  the  tank  on  Oct.  24, 
1915,  and  the  depth  gradually  increased  to 
26  ft.,  when  three  hair-cracks  developed  ra- 
diating from  the  central  16-in.  inlet  main 
and  extending  6  to  9  ft.  therefrom.  The 
water  was  drawn  off,  and  a  circular  rein- 
forced-concrete  ring  9  in.  thick,  bonded  to 
the  old  bottom  by  roughening,  grouting  and 
dowelling,  was  cast  on  the  inside  of  the  tank 
around  the  pipe.  The  structure  was  put 
into  service  on  Jan.  1,  1916,  and  although 
the  present  depth  of  water  is  only  about 
30  ft,  no  weakness  or  leakage  has  devel- 
oped. The  sole  reason  for  the  cracks  was 
undoubtedly  the  insufficient  reinforcement 
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in  the  design,  and  does  not  reflect  on  the 
type  of  bottom  or  the  workmanship  of  the 
contractors. 

The  vertical  wall  of  the  tank,  with  the 
exception  of  three  or  four  small  damp  spots 
in  one  horizontal  joint  where  an  excessively 
hot  day  caused  shrinkage  cracks  in  the  top 
of  the  ring  poured  on  the  previous  day,  has 
been  absolutely  tight,  as  well  as  the  hemi- 
spherical bottom,  except  for  the  above-men- 
tioned cracks. 

The  total  cost  of  the  completed  structure, 
including  engineering,  was  $27,500.  The 
average  cost  of  concrete  per  cubic  yard,  ex- 
cluding reinforcement,  was  $18.09;  the 
average  cost  including  reinforcement  was 
$21.60.  The  contractor  was  the  Hennebique 
Construction  Company,  of  New  York. 
Thomas  M.  Dorsey  was  resident  engineer 
for  the  writer,  under  whose  direction  the 
work  was  designed  and  constructed. 


Construction  Methods  Tested 
in  DuPont  Concrete  Road 

Experiments    Made    to    Determine    Effects    of 
Reinforcement  and  Hydrated  Lime  in  Pre- 
venting Transverse  Cracks 

By  CHARLES  UPHAM 

Chief  Engineer,  Coleman-DuPont  Road, 

Delaware 

EXPERIMENTS  to  determine  the  most 
suitable  methods  and  materials  to  use 
in  preventing  transverse  cracks  by  means 
of  steel  reinforcement  and  by  the  addition 
of  hydrated  lime,  have  been  a  feature  in 
the  construction  of  a  20-mile  section  of 
the  Coleman-DuPont  road  in  Delaware.  No 
standard  length  of  concrete  slab  was 
adopted,  as  it  was  decided,  in  order  to 
learn  what  the  maximum  length  of  slab 
could  be,  to  place  joints  only  when  the  con- 
crete mixer  stopped  for  more  than  15  min. 
This  has  resulted  in  some  very  long  slabs, 
the  longest  being  460  ft.  The  concrete 
pavement  is  14  ft.  wide,  7  in.  thick  at  the 
center  and  5  in.  thick  at  the  sides,  on  a  flat 
subgrade. 

Three  Kinds  of  Reinforcement 

Three  different  kinds  of  steel  reinforce- 
ment have  been  used.  It  was  the  intention 
to  keep  the  cost  and  weight  of  reinforce- 
ment per  square  yard  practically  the  same 
for  all  types  of  construction. 

One  section  of  the  road  is  reinforced  for 
the  entire  width  with  No.  29  American 
Steel  &  Wire  mesh  reinforcement.  This 
gives  the  weight  of  reinforcement  per 
square  yard  of  pavement  as  2.52  lb. 
Wherever  the  slab  was  less  than  178  ft. 
long,  no  cracks  have  yet  appeared. 

Another  section  of  the  road  is  reinforced 
for  the  entire  width  with  No.  25  Kahn  ex- 
panded metal.  This  gives  the  weight  of 
reinforcement  per  square  yard  of  pavement 
as  2.25  lb.  Wherever  the  slab  was  less  than 
164  ft.  long,  no  cracks  have  yet  appeared. 

The  third  section  of  the  road  was  rein- 
forced with  No.  25  Kahn  reinforcement 
for  a  distance  of  4  ft.  on  each  side  of  the 
center  line.  More  cracks  appeared  in  this 
section  than  where  the  reinforcement  ex- 
tended the  entire  width  of  the  pavement. 

A  fourth  section  was  reinforced  with 
the  same  material  as  noted  in  the  preceding 
paragraph  for  a  distance  of  3  ft.  on  each 
side  of  the  center  line.  With  the  exception 
of  one  slab,  more  cracks  have  appeared  in 
this  section  than  in  either  of  the  other  re- 
inforced sections. 


The  sections  where  no  reinforcement  was 
used  have  developed  cracks,  but  up  to  the 
present  time  not  as  many  as  the  sections 
that  were  reinforced  with  the  6  and  8-ft. 
reinforcement.  One  reason  to  account  for 
this  may  be  that  the  unreinforced  section 
has  not  been  laid  as  long  as  the  others. 
With  one  exception  it  appears  that  as  the 
percentage  of  reinforcement  increases  the 
transverse  cracks  become  fewer.  The  in- 
creased cost  due  to  reinforcement  was  9 
cents  per  square  yard. 

Tests  with  Hydrated  Lime 

A  number  of  experiments  using  different 
amounts  of  hydrated  lime  up  to  10  per 
cent  by  volume  were  performed.  While 
sufficient  time  has  not  elapsed  to  warrant 
any  definite  conclusions,  the  results  promise 
to  be  interesting.  The  only  conclusion  that 
can  be  drawn  now  as  to  whether  or  not  the 
lime  is  of  benefit  is  from  the  number  of 
transverse  cracks  that  have  developed. 

On  one  section  where  no  lime  was  used 
the  longest  reinforced  slab  that  has  not 
developed  a  crack  is  191  ft.  When  10  per 
cent  of  lime  by  volume  was  used  the  longest 
slab  to  develop  no  crack  was  210  ft.  In 
another  instance  a  slab  without  reinforce- 
ment and  using  no  lime,  has  developed  two 
cracks,  breaking  the  slab  up  into  three  sec- 
tions, 299,  118  and  126  ft.  long,  respec- 
tively. In  two  slabs  where  10  per  cent 
lime  was  used  no  cracks  have  yet  developed ; 
the  length  of  these  slabs  is  336  and  210  ft. 

On  another  section  the  longest  slab  with- 
out lime,  showing  no  cracks,  was  187  ft. 
When  5  per  cent  of  lime  was  used  the  long- 
est slab  without  a  crack  was  245  ft.  When 
10  per  cent  of  lime  was  used  the  longest  slab 
showing  no  crack  was  294  ft.  While  the 
data  are  not  sufficient  to  warrant  definite 
conclusions,  they  do  advocate  the  use  of 
lime. 


Diverse  Methods  Feature  New 
York  Subway  Concreting 

EJoth     Central    and    Portable    Mixing    Plants 

Used  on  $330,000,000  Dual  Transit 

System  Contracts 

By  ROBERT  RIDGWAY 

Engineer     of     Subway     Construction,     Public 

Service  Commission,  New  York 

IN  the  construction  of  New  York  City's 
new  $330,000,000  dual  system  of  sub- 
ways, which  will  increase  the  single-track 
mileage  from  296  to  620,  approximately 
3,000,000,000  cu.  yd.  of  concrete,  involving 
5,500,000  bbl.  of  cement,  are  being  placed 
by  a  variety  of  methods,  involving  both  cen- 
tral and  portable  mixing  plants.  Of  the 
total  estimated  concrete  yardage  1,600,000 
cu.  yd.  were  placed  prior  to  Jan.  1,  1916. 
On  account  of  the  magnitude  of  the  work  it 
has  been  necessary  to  establish  in  New  York 
City  a  laboratory  where  all  concrete 
materials  are  passed  upon  by  a  specially 
organized  division  of  the  Public  Service 
Commission  known  as  the  Division  of  Mate- 
rials Inspection. 

The  plans  for  the  new  subways  involve 
many  types  of  structure,  such  as  subways 
in  open  cut  and  in  excavation  under  deck- 
ing, soft  ground  and  rock  tunnel,  subaque- 
ous tunnels  driven  with  and  without  the  ust- 
of  the  shields  and  compressed  air,  sub- 
aqueous tunnels  of  the  Detroit  River  type, 
and  elevated  railway  construction  of  steel 
and  reinforced  concrete.  The  work  also  in- 
volves the  underpinning  of  buildings  from 
one  to  twenty  stories  in  height. 


The  methods  of  mixing  and  placing  con- 
crete are  left  largely  to  the  discretion  of 
the  several  contractors.  On  most  of  the 
Lexington  Avenue  work  the  contractors  pre- 
ferred to  use  central  mixing  plants,  which 
were  generally  located  along  the  East  River 
where  the  materials  could  be  brought  to 
them  by  water,  the  concrete  being  hauled, 
after  mixing,  1/2  mile  or  so  to  the  work. 
Where  motor  trucks  were  used  the  time  con- 
sumed in  transporting  the  mixture  was  not 
a  cause  for  concern.  Some  of  these  trucks 
had  a  capacity  of  4  cu.  yd.  On  one  of  the 
sections  air  jets  were  used  instead  of  water 
jets  to  loosen  the  concrete  from  the  trucks 
when  being  dumped.  On  several  of  the  con- 
tracts the  concrete  was  hauled  in  horse- 
drawn  trucks  from  the  mixing  plant,  and 
the  time  required  was  long  enough  to  raise 
a  question  as  to  whether  initial  set  was  tak- 
ing place  before  the  concrete  could  be  placed 
in  the  forms.  Some  of  the  concrete  delayed 
in  transit  was  rejected.  Because  of  the 
trouble  from  this  source  the  contractors 
adopted  a  plan  of  mixing  the  ingredients 
dry  at  the  central  plant  and  delivering  the 
dry  mixture  on  the  street  at  the  work,  when 
water  was  added  and  the  mixture  turned 
over  twice  by  hand  before  being  placed  in 
the  forms. 

In  spite  of  the  advantages  of  central  mix- 
ing plants  the  author  prefers  to  have  con- 
crete mixed  as  close  to  the  work  as  possible, 
for  he  believes  that  a  better  quality  of  con- 
crete is  insured  when  it  can  be  delivered  to 
the  forms  immediately  after  mixing.  As 
most  of  the  streets  are  decked  over  the  sub- 
way openings,  the  concrete  is  delivered  to 
the  forms  through  chutes  leading  from  holes 
cut  through  the  decking.  Mixing  and  plac- 
ing concrete  by  a  pneumatic  method  has 
been  tried  experimentally  on  several  of  the 
subway  contracts. 

The  Harlem  River  section  of  the  Lexing- 
ton Avenue  subway  was  built  by  sinking 
steel  tubes  in  sections  in  a  trench  previously 
dredged  in  the  bottom  of  the  river.  The 
steel  shells  were  surrounded  with  concrete 
placed  under  water  through  tremies  and 
work  was  carried  on  in  a  manner  generally 
similar  to  that  employed  in  the  construction 
of  the  Detroit  River  tunnel.  (This  work 
has  been  previously  described  in  the  Engi- 
neering Record.) 

Old  Concrete  Well  Preserved 

The  original  Interborough  subways  which 
are  now  in  operation  were  constructed  be- 
tween the  years  of  1900  and  1906.  It  has 
been  necessary,  from  time  to  time,  to 
lengthen  the  platforms  of  the  stations  to 
provide  for  longer  trains,  to  construct  ven- 
tilating chambers,  emergency  exits  and  to 
make  other  alterations  for  various  pur- 
poses. All  of  this  work  involves  the  cut- 
ting out  of  the  original  concrete  in  many 
places  and  there  has  been  no  evidence  of 
any  disintegration  of  the  old  concrete  from 
electrolysis  or  other  causes.  Two  pieces  of 
concrete,  thirteen  years  old,  were  cut  from 
the  lining  of  the  Park  Avenue  tunnel, 
sawed  into  6  x  6  x  12-in.  prisms  and  tested 
for  compression.  One  sample  failed  at 
3960  lb.  per  square  inch  and  the  other  did 
not  fail  under  the  capacity  of  the  machine, 
about  4000  lb.  per  square  inch. 

In  driving  the  shields  for  the  tunnel 
which  passes  under  the  East  River  the  Man- 
hattan shield  encountered  the  concrete 
foundation  of  a  bulkhead  wall  constructed 
by  the  Department  of  Docks  and  Ferries  in 
1905.  This  foundation  was  in  the  form 
of  concrete  deposited  in  the  salt  water  in 


How  New  York's  Subway  Work  Is  Progressing 
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burlap  bags  and  was  found  to  be  in  excel- 
lent condition.  The  burlap  of  the  bags  was 
intact  in  places,  and  the  general  appear- 
ance of  the  material  was  that  of  mass  con- 
crete placed  in  the  drj-. 


Three -Level    Concrete   Con- 
duit Design  Outlined 

Special  Conditions  Encountered  in  Location  of 

Conduits  Complicate  the  Unusual  Design 

— Expansion  Provisions  Ample 

By  FREDERIC  H.  FAY 

Of  Fay,  Spofford  &  Thorndike,  Consulting 

Engineers,  Boston 

THIS  PAPER  on  the  Fall  River  concrete 
conduits  is  the  very  brief  statement  of 
a  complicated  municipal  problem  in  which 
are  involved  many  questions  of  sanitation, 
stream  control,  mill  engineering  and  city 
planning,  and  to  which  a  concrete  conduit 
of  peculiar  design  furnishes  the  key. 

[As  this  project  has  already  been  de- 
scribed in  an  article  in  the  Engineering 
Record  of  Oct.  23,  1915,  page  501,  only  the 
details  of  the  design  of  three-level  conduit 
are  here  abstracted  from  Mr.  Fay's  paper.] 

Three-Level  Conduit  Design 

So  far  as  is  consistent  with  stability  the 
main  three-level  conduit  has  been  designed 
as  a  reinforced-concrete  structure.  For  a 
considerable  part  of  its  length,  however, 
this  conduit  is  to  be  built  in  gravel  and 
other  porous  material  in  which  the  level  of 
ground  water  will  stand  nearly  at  the  top 
of  the  conduit.  In  view  of  the  fact  that  the 
several  conduit  channels  may  all  be  empty 
at  the  same  time,  the  lower  section  of  the 
structure  was  designed  of  massive  concrete 
to  give  it  sufficient  weight  against  possible 
flotation. 

Further,  it  will  be  possible,  if  found  de- 
sirable, to  deposit  this  mass  concrete  in 
water  within  the  walls  of  a  temporary 
cofferdam,  thus  sealing  the  bottom  and 
rendering  the  unwatering  of  the  cofferdam 
by  pumping  a  simple  and  easy  matter. 
Under  the  program  of  construction  pro- 
posed, however,  it  is  planned  to  dike  off 
that  part  of  the  river  in  which  the  conduit 
is  to  be  built,  and  to  carry  out  practically 
all    the   construction    in   the   dry. 

Above  the  mass  concrete  of  the  cold- 
water  channel,  the  side  walls  and  the  floor, 
both  of  the  surface-water  and  of  the  hot- 
water  channels,  are  of  thin  reinforced-con- 
crete construction.  To  avoid  the  objections 
to  an  open  channel,  the  hot-water  channel 
is  covered  by  thin  reinforced-concrete  roof 
slabs  supported  on  reinforced-concrete 
cross  beams,  the  roof  slabs  being  removable 
so  that  access  to  the  hot-water  conduit  from 
the  surface  may  be  had  at  any  point. 

Expansion  and  Watertight  Joints 

The  usual  provisions  for  expansion  are 
to  be  made,  care  being  taken  to  secure 
watertight  joints.  The  hot-water  channel 
is  exposed  at  the  surface  of  the  ground  and, 
because  of  this  fact  and  also  because  it 
carries  an  intermittent  flow  of  hot  water, 
is  subjected  to  greater  variations  of  tem- 
perature than  other  parts  of  the  three-level 
conduit;  consequently,  provision  has  been 
made  for  the  expansion  and  contraction  of 
the  hot-water  channel  independently  of  the 
remainder  of  the  structure.  In  effect,  the 
hot-water  channel  with  its  cross  floor  is  sim- 
ply supported  on  the  vertical  walls  of  the 
surface-water  channel,  horizontal  expansion 


joints  being  provided  at  the  top  of  these 
walls. 

The  provision  for  longitudinal  expansion 
of  the  surface-water  portion  of  the  three- 
level  conduit  consists  of  vertical  expansion 
joints  in  its  vertical  walls  at  intervals  of 
approximately  60  ft.  No  provision  for  ex- 
pansion has  been  made  in  the  mass-concrete 
section  of  the  cold-water  channel,  as  this 
is  buried  to  a  depth  of  9  ft.  below  the 
surface  of  the  ground,  the  water  in  it  is 
drawn  from  a  level  below  the  surface  of  the 
lake,  and  no  considerable  variation  of  tem- 
perature is  expected  in  this  mass  concrete. 


Table  2 — Bbtbctive  Widths  of  Slabs 


Reinforced -Concrete  Slab 
Tests  Show  Time  Effects 

Investigation    for    Effective    Widths    of    Slabs 

Carrying  Concentrated  Loads  Also  Indicates 

Increased  Deformations  with  Time 

By  A.  T.  GOLDBECK, 

Engineer  of  Tests, 

and  E.  B.  SMITH, 

Associate  Mechanical  Engineer,  U.  S.  Office  of 

Public  Roads,  Washington 

IN  JUNE,  1912,  an  investigation  was 
started  at  the  U.  S.  Office  of  Public  Roads 
to  determine  the  distribution  of  stress  in 
reinforced-concrete  slabs  subjected  to  con- 
centrated loads.  A  report  on  the  first  six 
slabs  tested  was  made  in  June,  1913,  before 
the  American  Society  of  Testing  Materials. 
(See  the  Engineering  Record  of  Aug.  9, 
1913,  page  154.)  During  the  past  two  years 
there  have  been  tested  three  large-size  rein- 
forced bridge  slabs  to  secure  data  concern- 
ing the  distribution  of  stresses  to  serve  as 
a  basis  for  a  reasonable  assumption  in  de- 
sign formulas.  (One  of  these  tests,  slab 
835,  has  already  been  reported  in  the 
Engineering  Record  of  Jan.  2,  1915,  page 
26.) 

Description  of  Slabs 

Each  of  the  slabs  herein  described  was 
made  of  1:2:4  gravel  concrete,  machine 
mixed,  and  was  reinforced  0.75  per  cent  of 
plain  square  steel  bars,  with  no  transverse 
reinforcing.  These  slabs  were  32  ft.  wide, 
of  16  ft.  clear  span  with  a  10-in.  bearing 


1 

l2-in. 

10-in. 

7-in. 

slab  835 

slab  930 

slab  934 

Center 
load, 

A 

A 

A 

"" 

Per  cent 

Per  cent 

Per  cent 

lb. 

Ft. 

of  span 

Ft. 

of  span 

l-t. 

of  span 

15,000..  . 

11.4 

71.6 

12.7 

79.5 

20,000... 

.    H.6 

72.3 

13.0 

81.2 

IV. 5 

109.3 

25,000... 

,    11.5 

71.9 

12.9 

Sl.l 

32,500... 

.    12.1 

75.7 

35,000..  . 

14.0 

90.7 

... 

Safe    load   12.1 


75.7 


12.9        81.1        17.5        109.3 


This  is  not  true  in  the  case  of  concrete, 
which  exhibits  a  marked  flow  or  molecular 
adjustment  under  working  stresses  extend- 
ing over  time  periods  of  several  weeks. 

When  concrete  is  subjected  to  compres- 
sive fiber  stress  of  700  lb.  per  square  inch, 
the  immediate  fiber  deformation  is  only 
about  50  per  cent  of  what  it  will  be  if  the 
stress  is  maintained  for  three  weeks. 
Within  twenty-four  hours  after  the  applica- 
tion of  the  load  the  deformation  has  in- 
creased an  additional  20  per  cent;  during 
the  first  hour  the  deformation  may  show  a 
change  of  5  per  cent  or  more.  Further- 
more, the  recovery  of  the  deformation  after 
the  removal  of  the  load  is  slow  and  not 
complete. 

This  fact  is  mentioned  here  to  show  the 
importance  of  taking  all  the  deformation 
readings  at  approximately  the  same  time 
after  the  load  is  applied,  and  in  each  case 
a  new  set  of  deformation  readings  under 
zero  load  must  be  taken  just  before  each 
load  application.  The  immediate  fiber  de- 
formation is  the  value  which  should  be  used, 
and  not  the  value  obtained  after  a  long- 
time suspension  of  the  load,  nor  that  which 
contains  the  effect  of  several  applications 
and  removals  of  loads. 

Results  for  Effective  Width 

The  determination  of  the  effective  width 
is  attended  by  so  many  variables  that,  from 
the  information  at  hand,  a  final  and  definite 
formula  cannot  be  given,,  Its  value,  how- 
ever, is  affected  by  the  span,  the  total  width, 
the  thickness,  the  load  on  the  slabs,  the  dis- 
tribution of  the  loads,  and  probably  by  spe- 
cial forms  of  reinforcing.  The  thickness 
and  the  load  with  its  distribution  are  the 
only  variables  that  have  been  considered  in 
tests  so  far,  and  the  values  for  the  effective 


Table  1 — Dimensional  Data  and  Breaking  Loads 


Serial  ^ — Thickness,  in  inches — s 

No.  Total               Effective 

835  12                       IOV2 

930  10                         8% 

934  7                         6 


Size,  in. 

% 
% 

V2 


-Reinforcing- 


Spacing,  in. 
10.5 
8.87 
5.56 


Modulus  of 
elasticity 
2,900,000 
4,000,000 
3,000.000 


Breaking 

load,  lb. 

119,000 

80,000 

40,000 


Age, 
mos. 

6 

5 

3 


width  on  each  support.  The  accompanying 
Table  1  gives  the  dimensions  and  the  break- 
ing loads. 

The  forms  were  removed  at  the  end  of 
two  weeks,  and  each  slab  was  cured  in  air 
and  sprinkled  once  each  day  until  the  forms 
were  removed.  Tests  were  begun  at  the  age 
of  about  twenty-eight  days  and  were  con- 
tinued periodically  until  the  time  of  break- 
ing, at  the  age  given  in  the  table. 

Time  Element  Important  Factor 

One  of  the  important  facts  which  these 
tests  have. brought  out  and  which  this  paper 
seeks  to  impress  upon  concrete  engineers, 
is  that  the  time  element  is  a  very  large  and 
important  factor  in  determining  stress 
values  and  their  distribution  from  the  fiber 
deformation.  Nearly  all  other  materials 
of  construction  will  show  an  approximately 
constant  relation,  independent  of  the  time, 
between  the  load  and  its  accompanying  de- 
formation   within    the   limit    of   elasticity. 


widths  for   single  concentrated   loads   are 

collected  in  Table  2. 

From  these  values  it  may  be  noted  that 
there  is  a  general  tendency  for  the  effective 
width  to  slightly  increase  with  the  increase 
of  load.  Also,  the  effective  width  seems  to 
vary  inversely  as  the  thickness  of  the  slab. 
In  the  light  of  the  information  available  at 
the  present  time,  we  should  be  safe  in  using 
a  value  for  the  effective  width  equal  to  0.7 
of  the  span. 

This  series  of  experiments  has  not  been 
completed,  but  is  being  continued  with  the 
hope  of  arriving  at  a  definite  formula  for 
determining  the  value  of  the  effective  width 
as  influenced  by  all  of  the  important 
variables. 


\_The  paper  by  E.  B.  Smith,  entitled  "The 
Flow  of  Concrete  Under  Sustained  Load," 
giving  the  results  of  additional  tests  sup- 
plementing the  above  will  be  published  in  a 
succeeding  tsswe.— Editor.] 
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Creosoting  Plant  at  Orrville,  Ohio,  Has  Vertical 
Cylinders  for  Wood  Blocks 

Comparatively  New  Idea  Is  Believed  to  Have  Many  Points 
in  Its  Favor,  Economizing  in  First  Cost,  Labor  and  Space 

By  E.  A.  STERLING 
Manager,     National     Lumber    Manufacturers'   Association,  Chicago 


A  COMPARATIVELY  new  idea  in  the 
process  of  creosoted  wood  block  has 
been  developed  which  is  of  great  impor- 
tance, because  it  promises  to  reduce  mate- 
rially the  cost  of  wood  block.  The  new 
idea  is  mainly  one  of  economy  in  opera- 
tion, which  is  certainly  a  practical  meas- 
ure when  properly  applied,  and  worthy  of 
consideration,  because   it  does  not  involve 


planing  mill  and  shop  are  all  housed  in 
separate  buildings.  Steam  is  generated  in 
two  boilers  of  150  hp.  each,  with  steam 
at  from  100  to  150  lb.  working  pressure, 
and  so  fitted  that  either  coal,  wood,  refuse 
or  gas  may  be  put  in  as  fuel  at  any  time. 
The  electric  current  is  furnished  by  a 
local  power  plant,  and  all  the  woodworking 
machinery  is  driven  by  direct-connected 


CYLINDER  FILLED 

WITH    BLOCKS,   READY 
TO    BE    CLOSED 


blocks  in  a  vertical  type  of  cylinder  may 
be  summarized  as  follows: 

1.  There  is  a  reduction  in  the  amount 
of  labor,  owing  to  the  mechanical  han- 
dling of  the  blocks  from  the  saws  to  the 
outbound  cars. 

2.  Lost  space  is  reduced  to  a  minimum, 
permitting  in  each  charge  more  cubic 
yards  of  blocks  per  unit  of  cylinder  dis- 
placement than  is  possible  in  a  horizontal 
cylinder,  where  block  baskets  or  cages  are 
necessary. 

3.  The  vertical  cylinders  require  only 
one-tenth  of  the  ground  space  used  for  the 
horizontal  type  of  plant. 

4.  The  fiist  cost  of  the  entire  equipment 
is  very  materially  less  than  that  of  a 
treating  plant  with  horizontal  cylinders. 

Low  First  Cost 

Perhaps  the  chief  advantage  of  the  ver- 
tical block  plant  from  the  standpoint  of 
the  lumber  industry  is  its  simplicity  of 
operation  and  its  low  first  cost.  Only  two 
machines  are  required,  and  much  smaller 
tanks  and  cylinders,  thus  permitting  the 
construction  of  paving-block  plants  in 
connection  with  sawmills,  or  near  consum- 
ing points.  Freight  rates  on  shipments  of 
blocks  to  remote  territory  may  thus  be 


any  new  or  untried  methods  of  impregna- 
tion, nor  of  preservative  material.  It  is, 
in  short,  the  vertical  cylinder.  Two  engi- 
neers, working  independently,  have 
evolved  practically  the  same  fundamental 
idea  in  the  matter  of  vertical  treating 
cylinders.  The  first  to  design  and  build 
a  plant  of  this  character  was  J.  B.  Card, 
of  Chicago.  He  was  followed  by  G.  B. 
Shipley,  of  Pittsburgh,  who  is  more  re- 
cently in  the  field  with  a  new  plant  em- 
bodying all  the  improvements  and  advan- 
tages which  present  experience  makes  it 
possible  to  apply  to  the  vertical-cylinder 
idea.  Since  the  designs  are  patented,  both 
of  the  gentlemen  concerned  have  expressed 
their  willingness  to  have  descriptions  pub- 
lished and  the  information  made  available 
to  the  lumber-trade,  wood-preserving  and 
engineering  interests.  The  following  de- 
scribes more  specifically  Mr.  Shipley's  ver- 
tical plant  at  Orrville,  Ohio: 

The  Orrville  Plant 

The  vertical  wood-block  cylinders  at 
Orrville  have  been  installed  by  the  Ohio 
Wood  Preserving  Company,  in  conjunction 
with  their  horizontal  cylinder,  which  is 
of  the  usual  type  for  the  treatment  of  ties 
and  other  classes  of  material.  Each  type 
of  cylinder  is  equipped  for  the  use  of  any 
standard  process,  using  either  creosote  or 
zinc  chloride,  but,  because  of  the  greater 
economy  through  the  elimination  of  the 
wood-block  cages  necessary  in  the  hori- 
zontal cylinder,  and  the  mechanical  han- 
dling of  the  blocks  from  the  planing  mill 
to  the  cars,  the  vertical  cylinders  are  so 
far  devoted  entirely  to  wood-block  treat- 
ment. The  boiler  house,  horizontal  cylin- 
der building,  vertical  cylinder  equipment. 


PLUNGER  PUSHING 

TREATED    BLOCKS    OUT 
OF  CYLINDER 


alternating-current     motors,     while     the 
crane  is  driven  by  direct  current. 

The  plant  contains  a  number  of  special 
machines  which  have  been  designed  and 
developed  to  effect  the  highest  efficiency 
in  operation.  These  improvements  have 
proved  entirely  satisfactory,  and  have 
eliminated  many  of  the  operating  labor 
problems  of  the  old  type  of  wood-preserv- 
ing plant. 

The  vertical  cylinders  for  treating  pav- 
ing blocks  are  of  two  sizes,  one  holding 
300  yd.  and  the  other  200  yd.  Each  cylin- 
der is  fitted  on  the  inside  with  a  hydraulic 
plunger  and  platform,  so  that  when  empty 
and  about  to  be  charged  with  wood  blocks 
the  platform  is  at  the  top,  and  as  the 
blocks  are  delivered  into  the  cylinder  the 
platform  lowers  gradually,  thus  prevent- 
ing breakage.  When  the  cylinder  is  full 
the  top  cover  or  door  is  put  on  and  the 
blocks  are  treated  in  the  usual  manner. 
After  treatment,  when  the  cover  is  taken 
off  and  the  plunger  started,  the  treated 
blocks  are  forced  up  and  discharged  into 
a  chute  and  direct  into  cars  for  shipment. 

Apparent  Advantages  op  System 

Without  going  into  further  details  the 
apparent    advantages    of    treating    wood 


eliminated,  making  it  easier  to  meet  the 
competition  of  other  paving  materials.  In 
many  localities  the  cost  of  wood  block  has 
been  almost  prohibitive  on  account  of  the 
long  haul,  a  factor  which  can  be  largely 
eliminated  if  inexpensive  vertical  block 
plants  can  be  erected  in  regions  which  it 
is  now  possible  to  serve  only  from  distant 
plants.  Another  consideration  is  that  the 
capacity  of  the  plant  may  be  more  readily 
adjusted  to  the  needs  of  the  locality,  the 
size  and  number  of  cylinders  being  readily 
adjusted  or  changed. 

If  the  point  has  actually  been  reached 
where  a  vertical  type  of  plant  will  mate- 
rially reduce  the  cost  of  treatment,  and 
the  equipment  is  so  simple  in  character 
and  so  low  in  cost  that  it  can  be  installed 
in  connection  with  existing  treating  plants 
or  sawmills,  where  power  is  already  avail- 
able, it  should  greatly  help  to  develop  the 
wood-block  industry  in  all  parts  of  the 
country.  This  development  in  turn  would 
create  a  demand  for  Southern  pine  in  the 
South,  tamarack  in  the  North  and  fir  on 
the  Pacific  Coast,  or  any  other  wood  suit- 
able for  wood-block  pavement.  At  the 
same  time  it  would  permit  the  use  of  this 
superior  paving  in  citiesand  towns  where 
previously  its  cost  had  prevented  its  use. 
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The  vertical  type  of  plant  is  also  adapted 
to  treat  material  other  than  blocks,  so  that 
local  requirements  may  be  taken  care  of, 
or  material  treated  for  retail  trade.  The 
smaller  dimensions  of  timbers,  silo  stock 
and  bridge  material  can  be  rapidly  treated 
by  loading  them  on  the  movable  platform 
which  can  be  pushed  up  to  take  the  load 
and  lowered  so  as  to  immerse  it  in  the 
cylinder. 

The  cylinders  are  operated  by  combined 
air  compressor  and  vacuum  pump,  thus 
reducing  all  piping  to  a  minimum.  All 
measuring  tanks  are  also  vertical  and 
mounted  on  weighing  scales,  so  that  the 
exact  amount  of  preservative  absorbed  by 
the  wood  is  determined  directly  on  the 
basis   of  weight,   instead   of   by   the   old 


Building  Districts  and  Restrictions  to  Be 
Based  Upon  Definite  Principles 

New  York  City  Commission  Working  on  Plans  for  Regulating 
Height  of  Buildings,  Area  of  Courts  and  Location  of  Trades 


THE  COMMISSION  on  building  districts 
and  restrictions  appointed  by  the  Board 
of  Estimate  and  Apportionment  of  New 
York  City  to  report  on  a  districting  plan 
regulating  the  height  of  buildings,  the 
area  of  courts  and  yards,  and  the  locations 
of  trades  and  industries  has  recently  is- 
sued a  progress  statement  of  the  plans 
under  consideration.  It  contains  the  defi- 
nite principles  on  which  the  work  is  to  be 
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TREATED   BLOCKS   BEING   EJECTED   AND   DROPPED   DOWN    CHUTE   INTO   CAR 


volumetric  measurements  which  required 
temperature  adjustment. 

The  blocks  are  cut  with  an  automatic 
band  saw  running  on  ball  bearings,  and 
driven  by  a  direct-connected  motor.  The 
machine  can  be  adjusted  for  different 
capacities,  although  it  is  generally  used 
with  eight  saws,  which  easily  cut  70  yd. 
of  blocks  an  hour. 


To  Protect  Bottom  Flanges  of  girders 
over  railroad  tracks  from  the  rapid  deteri- 
oration due  to  the  chemical  action  of  smoke 
and  gas,  together  with  the  erosive  effects  of 
engine  blasts,  it  was  found,  after  trying 
several  other  devices,  that  yg-in.  plain  oak 
sheathing  held  firmly  in  place  by  iron 
clamps,  the  sheathing  being  first  covered  on 
its  upper  side  by  a  paste  composed  of  red 
lead  and  Portland  cement,  was  very  satis- 
factory. As  stated  by  L.  M.  Hastings,  city 
engineer  of  Cambridge,  Mass.,  in  the  Feb- 
ruary Journal  of  the  Boston  Society  of 
Civil  Engineers,  the  oak  sheathing  showed 
suiT)rising  resistance  to  the  destructive 
action  of  the  blast.  Some  pieces  of  oak 
taken  from  the  bridge  after  10  or  12  yr. 
exposure  showed  a  los.s  of  thickness  of  not 
more  than  V^  in. 


done.  The  following  is  an  abstract  of  the 
more  important  of  these  principles  relat- 
ing to  the  justification  for  districts  and  to 
the  basis  for  the  limitations : 

Districting  for  Use 

Generally  speaking,  a  building  is  appro- 
priately located  when  it  is  in  a  section 
surrounded  by  buildings  of  similar  type 
and  use.  Strong  social  and  economic 
forces  work  toward  a  natural  segregation 
of  buildings.  In  general,  the  maximum 
land  values  and  the  maximum  rentals  are 
obtained  where  the  segregation  and  uni- 
formity are  most  complete.  The  chief  pur- 
pose of  districting  regulations  is  to 
strengthen  and  supplement  the  natural 
trend  toward  segregation. 

In  spite  of  this  natural  trend,  building 
development  in  many  parts  of  a  big  city 
is  haphazard.  The  natural  trend  is  not 
strong  enough  to  prevent  sporadic  inva- 
sion of  a  district  by  harmful  or  inappro- 
priate buildings.  Once  a  district  has  b'-<n 
thus  invaded,  rents  and  property  values 
decline,  and  it  is  difficult  ever  to  reclaim 
the  district  to  its  more  appropriate  use. 
Individual  property  owners  are  helpless 
to  prevent  the  depreciation  of  their  prop- 


erty. One  purpose  of  districting  regula- 
tions is  to  do  for  the  individual  owners 
what  they  cannot  do  for  themselves — set 
up  uniform  restrictions  that  will  protect 
each  against  his  neighbor  and  thus  re- 
dound to  the  benefit  of  all. 

Height  and  Area  Districting 

Rentable  values  in  any  given  block  or 
area  are  largely  dependent  on  a  certain 
measure  of  uniformity  in  its  development 
as  regards  height,  yards  and  open  spaces. 
There  can  be  no  security  or  stability  of 
values  if  each  individual  owner  is  at  lib- 
erty to  build  to  any  height  and  over  any 
proportion  of  his  lot  without  regard  to  his 
appropriate  and  reasonable  contribution 
to  the  light  and  air  of  the  block. 

This  has  been  conclusively  demonstrated 
by  costly  experience  in  the  recent  history 
of  the  office  and  loft-building  sections  of 
Manhattan.  Whole  areas  have  been  built 
up  piecemeal  with  towering  buildings  hav- 
ing inadequate  courts  and  yards  without 
much  thought  of  ultimate  consequences. 
Such  areas  are  in  process  of  being  smoth- 
ered by  their  own  growth.  The  streets 
are  inadequate  to  handle  the  traffic  in- 
duced by  the  multiplication  of  floor  area 
to  be  served,  and  the  buildings,  con- 
structed without  reference  to  the  width 
of  the  streets,  yards  and  courts  on  which 
they  abut,  shut  out  light  and  air  essential 
to  rental  on  a  basis  that  will  permit  of  a 
fair  return  on  the  investment. 

Basis  in  Intensity  of  Demand 

A  proper  districting  plan  would  insure 
that  wherever  probable  intensity  of  demand 
will  permit,  a  certain  measure  of  the  im- 
proved light  and  air  conditions  that  have 
attracted  tenants  to  the  new  locations 
shall  be  permanently  retained.  In  estab- 
lishing air  and  light  provisions  the  dis- 
trict plan  will  not  usually  go  as  far  as, 
and  will  in  no  case  go  farther  than,  the 
purely  economic  standard  indicated  by  the 
mutual  advantage  of  the  property  owners 
and  tenants  and  the  conservation  of  the 
property  values. 

A  districting  plan  should  look  to  the 
future  and  take  into  consideration  the 
types  of  development  appropriate  for  the 
increasing  intensity  of  use  required  by  a 
growing  city.  To  avoid  the  continuous  re- 
construction of  existing  buildings  and  the 
evils  and  misfits  often  resulting  from  the 
conversion  of  old  buildings  to  new  uses,  it 
is  undesirable  to  base  a  districting  plan 
on  the  type  of  construction  appropriate  to 
the  present-moment  intensity  of  use.  As 
the  city  is  growing,  that  fact  should  be 
taken  into  consideration  and  types  of  con- 
struction authorized  appropriate  for  any 
intensity  of  use  that  will  probably  be  de- 
manded and  be  socially  justifiable  within 
twenty-five  or  fifty  years.  A  city  that  is 
not  built  with  reference  to  probable  future 
growth  must  be  rebuilt  time  and  again  at 
enormous  expense. 

Use  Districts 

In  a  residential  district  only  buildings 
with  their  usual  accessories  designed  for 
the  following  specified  uses  may  be  con- 
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structed:  Residential,  hotels,  private 
clubs,  religious,  educational,  curative  and 
philanthropic  buildings  and  institutions 
In  a  business  district  a  list  of  justified 
industries  and  uses  of  a  clearly  objection- 
able character  are  excluded,  as  are  also 
an  other  uses  that  are  not  noxious  or 
offensive  by  reason  of  the  emission  of 
noise,  odor,  dust  or  gas. 

The  larger  type  of  factory  is  excluded 
froni  the  business  districts  by  the  limiting 
of  the  floor  space  that  may  be  occupied 
for  factory  uses  in  any  one  building  in  a 
business  district  to  25  per  cent  of  the 
total  floor  space  of  the  building,  but  floor 
space  equal  to  twice  the  ground  floor  area 
of  the  building  may  in  any  case  be  so 
used. 

The  proposed  regulations  apply  only  to 
future  buildings  and  uses,  and  do  not  in- 
terfere with  any  existing  structure  or 
eccupancy.  The  parts  of  the  city  not  in- 
cluded in  the  residential  or  business  dis- 
tricts are  left  unrestricted  as  to  use.  In 
residential  neighborhoods  the  plan  has 
been  to  preserve  the  side  streets,  wher- 
ever feasible,  for  strictly  residential  use. 
The  avenues  along  the  ends  of  the  block 
and  the  main  thoroughfares  have  usually 
been  included  in  the  business  districts. 

Height  Districts 

Five  classes  of  height  districts  are  pro- 
vided, limiting  the  height  of  the  building 
at  the  street  line  to  a  varying  multiple  of 
the  street  width.  These  multiples  vary 
from  21/2  in  the  office  and  financial  section 
of  Manhattan  to  1  in  the  more  undevel- 
oped sections  of  Brooklyn,  the  Bronx, 
Queens  and  Richmond.  Back  of  the  street 
wall,  the  height  of  which  is  limited  by  a 
multiple  of  the  street  width,  the  building 
may  go  higher,  but  not  beyond  the  line 
formed  by  the  extension  of  the  line  drawn 
from  the  center  of  the  street  to  the  limit 
ing  height  of  street  wall.  This  will  per- 
mit the  construction  of  mansards  or  of 
vertical  walls,  provided  they  are  set  back 
in  a  prescribed  ratio  so  as  to  keep  within 
the  set-back  provisions. 

In  limiting  the  height  of  all  buildings 
in  relation  to  width  of  streets  the  commis- 
sion has  adopted  a  principle  which  has 
been  applied  to  tenement-house  construc- 
tion in  New  York  City  since  1885.  It  has 
also  been  extensively  applied  in  European 
cities.  It  has  evident  advantages  over  a 
flat  limitation  that  operates  without  re- 
gard to  the  street.  The  commission  has, 
however,  modified  the  strict  application  of 
this  principle  by  providing  that  for  the 
purpose  of  computing  the  limiting  height 
a  street  less  than  50  ft.  wide  shall  be 
considered  to  be  50  ft.  wide,  and  a  street 
more  than  100  ft.  wide  shall  be  consid- 
-ered  to  be  but  100  ft.  wide. 

The  only  district  in  which  the  height 
of  2'/2  times  the  street  width  is  proposed 
is  in  the  section  of  lower  Manhattan,  south 
of  Leonard  Street  and  Brooklyn  Bridge 
Plaza  between  Church  and  Pearl  Streets. 
A  width  of  two  times  the  street  width  is 
allowed  for  the  remaining  parts  of  the 
more  intensely  developed  commercial  and 
industrial  section  in  a  broad  belt  through 
the  center  of  the  island  from  Leonard 
Street  to  Fifty-ninth  Street  between  West 
Broadway,  Seventh  or  Eighth  Avenue  and 
Third  Avenue  or  Lexington  Avenue.  An 
•exception  is  made  for  part  of  the  Fifth 
Avenue  section  where  limits  of  1%  and 
IV2  times  the  street  width  are  proposed. 
A  width  of  two  times  the  street  width  is 
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also  allowed  for  a  narrow  belt  along  part 
of  the  North  River  waterfront  of  Man- 
hattan and  along  the  East  River  water- 
front of  Brooklyn,  Queens  and  the  Bronx. 

Yard  and  Court  Requirements 
In  establishing  districts  limiting  the 
percentage  of  the  area  of  the  lot  that  may 
be  covered  by  the  building,  and  prescrib- 
ing minimum  yards  and  courts,  the  com- 
mission has  attempted  to  insure  that  each 
owner  shall  make  a  reasonable  contribu- 
tion to  the  light  and  air  of  the  block.  The 
plan  has  been  based,  first,  on  the  partial 
segregation  of  buildings  according  to  use 
districts,  and  second,  by  the  gradation  of 
court  and  yard  provisions,  particularly  as 
affecting  residential  buildings,  in  accord- 
ance with  the  present  and  prospective  in- 
tensity of  use  in  various  sections  of  the 
city. 

Five  classes  of  area  districts  are  pro- 
posed, fixing  varying  percentage  of  lots 
that  may  be  covered  and  corresponding 
regulations  as  to  courts  and  yards.  These 
are  called  the  100,  90,  80,  50  and  30-per  cent 


observers  for  storm-water  flows  and  for  his 
sewerage  investigations.  Previous  to  his 
incumbency  the  city  light  and  power  plant 
was  almost  the  only  department  to  use  the 
students  under  this  scheme. 


Undermined     Asphalt    Pavement 
Withstands  Unusual  Stresses 

IN  southern  California  the  State  Highway 
Commission  has  laid  the  concrete  pave- 
ment in  many  districts  with  shoulders  3  ft. 
wide  and  3  in.  thick,  composed  of  crushed- 
rock  aggregate  up  to  V2  in.  in  size  mixed 
with  hot  asphalt.  The  concrete  base  of  the 
road  is  laid  only  under  the  central  part, 
so  that  these  shoulders  overlie  only  a 
crushed-rock  base. 

When  the  unprecedented  January  floods 
swept  down  from  the  mountains,  natural 
channels  were  overflowed  and  the  highways 
suffered  their  share  of  the  damage.  The 
accompanying  photograph  shows  a  section 
of  the  boulevard  east  of  Pomona  over  which 
the  waters  poured  for  the  greater  part  of 
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classes.  In  each  case  the  court  and  yard 
requirements  and  the  limitation  of  area 
covered  is  more  stringent  for  residential 
buildings  than  for  non-residential  build- 
ings. 

Edward  M.  Bassett  is  chairman  and  Dr. 
Robert  H.  Whitten,  secretary  of  the  com- 
mission. George  B.  Ford  is  consultant. 
The  tentative  maps  for  each  of  the  bor- 
oughs of  the  greater  city  can  be  inspected 
at  the  oflSce  of  the  commission  in  the 
Municipal  Building,  New  York  City. 


Public   Works    Scholarship   Fund 
Helps  City 

THROOP  College  of  Technology,  Pasa- 
dena, Cal.,  has  a  scholarship  fund  which 
enables  it  to  help  the  city  with  technical 
students  without  any  expense  to  the  city. 
A  "public  works  scholarship  fund"  has  been 
provided  by  a  resident  of  Pasadena  and  is 
administered  by  Prof.  R.  W.  Sorensen.  For 
purposes  for  which  no  appropriations  are 
made  by  the  city  a  city  official  can  obtain 
students  from  the  college,  approve  their 
time  slins  and  know  that  they  will  be  paid 
from  the  interest  or  principal,  part  of  which 
becomes  available  annually.  The  present 
city  engineer,  R.  V.  Orbison,  has  been 
making  use  of  the  opportunity  to  get  good 


two  days.  At  this  particular  point  the  over- 
flow cut  a  deep  ditch  along  the  road  and 
undermined  the  pavement  for  a  distance  of 
about  3  ft.  back  from  its  outer  edge. 

The  asphalt  compound  withstood  a  flood 
ranging  up  to  10  or  12  in.  deep  for  a  period 
of  thirty-six  hours,  showing  no  signs  of 
failure  after  the  waters  had  subsided  to 
normal.  Unfortunately,  highway  officials 
could  not  obtain  workmen  in  the  flooded  dis- 
trict during  and  immediately  after  the 
storm,  as  all  available  men  had  been  drafted 
into  service  by  the  various  properties 
threatened,  and  only  the  regular  highway 
force  could  be  depended  upon  for  repair 
work.  With  the  available  forces  an  attempt 
was  made  to  shore  up  the  overhanging  pave- 
ment, but  before  this  could  be  properly  done 
the  sun  came  out  and  softened  the  asphalt 
to  such  a  degree  that  the  unsupported  sec- 
tions collapsed. 


Scrap  Material  sold  by  the  Pennsyl- 
vania Railroad  during  1914  brought  $2,157,- 
241.24,  which  is  $1,000,000  less  than  was 
obtained  by  the  same  means  in  1913.  Some 
of  the  items  and  amounts  were  as  follows: 
Old  wheels,  metals  and  wrought  iron, 
$780,000;  locomotives  and  wooden  passen- 
ger cars,  $114,326;  waste  paper,  $19,211; 
oil  barrels,  $22,439;  old -rubber,  $15,222. 


Nation- Wide  Canvass  by  Experts  Sifts  Out  Best  Methods 

of  Concrete  Road  Building 

Abstracts  of  Some  of  the  Committee  Reports  Presented  at  the  National 
Conference  on  Concrete  Road  Building  Held  in  Chicago,  February  15  to  18 


Proportions  of  Materials  and  Con- 
sistency of  Concrete 

Committee — W.  S.  Gearhart,  chairman, 
Kansas  State  Engineer;  A.  N.  Talbot,  pro- 
fessor of  municipal  and  sanitary  engineer- 
ing, University  of  Illinois;  W.  M.  Acheson, 
division  engineer.  New  York  State  Highxoay 
Commission,  Syracuse,  N.  Y.;  H.  S.  Van 
Scoyoc,  chief  engineer,  Toronto-Hamilton 
Highway  Commission;  F.  L.  Rice,  F.  L. 
Rice  &  Sons,  Shelby,  Ohio. 

IT  is  the  common  practice  at  the  present 
time  to  proportion  materials  for  concrete 
roads  and  streets  by  the  method  of  "arbi- 
trary selection";  that  is,  by  specifying  the 
number  of  parts  of  different  ingredients. 

The  general  adoption  of  a  more  scientific 
method  of  proportioning  the  materials  is 
very  much  to'  be  desired.  The  committee 
appreciates  the  practical  objections  to  such 
a  change,  but  with  the  hope  that  the  pres- 
ent method  may  be  improved  wishes  to  call 
attention  to  the  sieve-analysis  method  of 
studying  the  character  of  aggregates  and 
the  proportioning  of  materials  devised  by 
W.  B.  Fuller.  By  this  method,  the  densest 
mixture  of  the  aggregates  to  be  used  can 
be  accurately  and  readily  determined;  and 
often  considerable  economy  may  be  effected 
by  varying  the  proportions  without  injur- 
ing the  quality  of  the  concrete. 

Your  committee's  recommendations  for 
the  proportions  of  the  several  classes  of  con- 
crete for  roads  and  streets  represent  the 
best  practice  at  the  present  time.  However, 
they  should  not  be  used  without  a  thorough 
appreciation  of  the  defects  in  the  method 
of  arbitrary  selection. 

For  a  one-course  concrete  pavement  the 
materials  should  be  mixed  in  the  propor- 
tions of  1  sack  of  Portland  cement,  2  cu.  ft. 
of  fine  aggregate,  and  3  cu.  ft.  of  coarse 
aggregate.  A  cubic  yard  of  the  resulting 
concrete  in  place  should  contain  not  fewer 
than  6.8  sacks  of  cement. 

For  the  base  of  a  two-course  pavement 
the  materials  should  be  mixed  in  the  pro- 
portions of  1  sack  of  Portland  cement,  2i/4 
cu.  ft.  of  fine  aggregate,  and  5  cu.  ft.  of 
coarse  aggregate.  A  cubic  yard  of  the  re- 
sulting concrete  in  place  should  contain  not 
fewer  than  5.6  sacks  of  cement. 

If  the  base  is  to  consist  of  cement  and 
fine  aggregate  the  materials  should  be  mixed 
in  the  proportions  of  1  sack  of  Portland  ce- 
ment to  not  more  than  4  cu.  ft.  of  fine  ag- 
gregate. A  cubic  yard  of  the  resulting  con- 
crete in  place  should  contain  not  fewer  than 
8.2  sacks  of  cement. 

For  the  wearing  course  of  a  two-course 
pavement  the  materials  should  be  mixed  in 
the  proportion  of  1  sack  .of  Portland  cement 
to  not  more  than  2  cu.  ft.  of  fine  aggre- 
gate. A  cubic  yard  of  the  resulting  con- 
crete in  place  should  contain  not  fewer  than 
11.8  sacks  of  cement. 

Whenever  it  is  economical  to  do  so  the 
materials  in  the  wearing  course  should  be 
mixed  in  the  proportions  of  1  sack  of  Port- 


land cement,  11/2  cu.  ft.  of  fine  aggregate, 
and  214  cu.  ft.  of  coarse  aggregate  which 
would  be  retained  on  a  %-in.  mesh  sieve 
and  which  would  pass  a  %-in.  mesh  screen, 
in  order  to  reduce  the  difference  between 
the  expansion  and  contraction  in  the  base 
and  wearing  courses  to  a  minimum. 

Many  experiments  in  concrete  road  con- 
struction have  been  made  recently  with  hy- 
drated  lime  added  to  the  concrete  in 
amounts  ranging  from  5  to  10  per  cent  by 
weight  of  the  cement.  Information  avail- 
able at  the  present  time  seems  to  indicate 
that  the  addition  of  a  small  percentage  of 
some  inert  material  such  as  hydrated  lime 
may  be  of  value  in  concrete  road  construc- 
tion, for  it  decreases  the  percentage  of 
voids  and  produces  a  more  impervious  con- 
crete, and  reduces  the  expansion  and  con- 
traction under  moisture  changes;  but  at 
this  time  the  committee  does  not  feel  war- 
ranted in  making  any  definite  recommenda- 
tions. 

Wet,  slushy  concrete  has  many  disadvant- 
ages. The  consistency  of  concrete  for  road 
or  street  work  should  be  such  that  when  de- 
posited from  a  chute  or  bucket  it  will  set- 
tle in  a  flat  mass,  but  will  not  flow  on  the 
subgrade.  No  tamping  should  be  required 
and  no  separation  of  the  mortar  from  the 
coarse  aggregate  should  occur  in  handling 
the  concrete  or  in  finishing  the  surface. 

The  hauling  of  concrete  in  carts  from  the 
mixer  a  distance  of  from  300  to  500  ft.  is 
not  considered  advisable  and  in  accord  with 
good  practice. 


Drainage  and  Preparation 
of  Subgrade 

Committee — Hector  J.  Hughes,  chair- 
man, professor  of  civil  engineering,  Harv-' 
ard  University  and  Massachusetts  Institute 
of  Technology;  Clinton  Cowen,  state  high- 
way commissioner,  Columbus,  Ohio;  George 
W.  Cooley,  state  engineer,  Minnesota  State 
Highway  Commission,  St.  Paul,  Minn.; 
George  A.  Quinlan,  county  superintendent 
of  highways,  Chicago;  Edivard  T.  Beck,  Ed- 
UHird  T.  Beck  &  Co.,  contractors,  Cuba, 
N.  Y. 

EXPENDITURES  on  preliminary  inves- 
tigations of  road  drainage  are,  in  the 
end,  a  real  economy.  Neglect  of  this  fac- 
tor means  increased  cost  of  construction, 
permanently  poor  roads  and  large  mainte- 
nance charges.  Excavations  for  drainage 
should  be  definitely  and  carefully  arranged 
for  in  the  specifications,  and  executed  with 
as  much  care  as  any  other  part  of  the  work. 
Road  drainage  in  general  involves  the 
disposal  of,  (1)  surface  water  flowing  to 
the  road  from  outside  areas;  (2)  rain  fall- 
ing on  the  road  itself;  and  (3)  underground 
water  from  outside  areas.  Problems  of 
road  drainage  should  be  approached  with 
the  fundamental  idea  that  to  be  effective  in 
protecting  the  road  surface  a  drainage  sys- 
tem must  be  capable  of  acting  quickly.  Un- 


derdrainage  is  of  necessity  slow  drainage 
as  compared  with  surface  drainage;  every 
reasonable  provision  should  be  made  to  dis- 
pose of  surface  water  coming  to  the  road- 
way by  surface  drainage,  and  to  keep  it  out 
of  the  foundation.  The  conditions  imposed 
by  the  location  often  make  it  necessary  that 
surface  water  shall  be  handled  by  under- 
ground channels  or  even  underdrains;  but 
in  such  cases  the  underdrains  should  be 
proportioned  for  storm-water  capacity  and 
not  as  for  underdrainage  alone. 

The  most  obvious  and  effective  way  to 
dispose  of  surface  water  coming  from  out- 
side the  road  is  by  means  of  surface  ditches 
dug  outside  the  top  of  cuts  or  along  the 
toes  of  fills,  on  one  or  both  sides.  Ditches 
and  gutters  should  be  of  liberal  capacity. 
Gutters  immediately  adjacent  to  the  trav- 
eled surface  should  be  broad  and  shallow, 
rather  than  narrow  and  deep. 

The  kind  of  soil,  the  lay  of  the  land,  the 
amount  of  water,  and  other  local  conditions, 
such  as  the  availability  of  suitable  ma- 
terials, will  determine  the  method  of  under- 
drainage to  be  employed.  The  choice  would 
in  general  be  from  among  the  following: 
(a)  Pipes  of  vitrified  clay  or  cement  con- 
crete laid  in  trenches,  backfilled  with  the 
material  excavated  from  the  trenches,  that 
is,  "farm  drains."  (b)  Pipes  laid  in 
trenches  backfilled  with  broken  stone, 
gravel,  cinders,  or  similar  open  material. 
(c)  Trenches  filled  with  stone  or  gravel, 
without  pipes,  "blind  drains."  (d)  Layers 
of  cinders,  gravel,  broken  stone  or  similar 
material  varying  in  thickness  from  a  few 
inches  to  12  or  15  in.,  under  the  entire  road 
surface,  (e)  A  layer  of  similar  material 
laid  in  a  shallow  longitudinal  trench  with 
the  cross-section  of  a  flat  letter  V,  and 
known  as  "V"  drains,  (f)  Two  or  more  of 
these  methods  used  in  combination. 

Of  the  three  types  of  trench  drains,  a 
pipe  covered  with  coarse  gravel  or  similar 
filling,  for  the  whole  depth  of  the  trench, 
is  the  most  effective.  It  will  act  more 
quickly  than  the  farm  drain,  or  the  blind 
drain ;  has  more  capacity,  other  things 
equal ;  and  it  serves  quickly  to  take  care  of 
that  part  of  the  surface  water  that  in  most 
cases  eventually  gets  into  the  ground. 

Pipe  drains  smaller  than  4  in.  in  diam- 
eter should  not  be  used.  Drains  should  be 
laid  at  least  2V2  to  3  ft.  below  the  sub- 
grade,  and  4  ft.  is  often  better.  Unless 
the  drain  is  laid  to  sufficient  depth  it  will 
not  lower  the  water  sufficiently  under  the 
entire  roadway;  but  rather  than  increase 
the  depth  much  over  4  ft.  it.  is  usually  bet- 
ter to  lay  additional  underdrains. 

Drains  in  trenches  should  be  laid  paral- 
lel to  the  center  line  of  the  road  on  the 
side  from  which  the  underflow  comes,  or 
one  line  on  each  side;  or  a  succession  of 
transverse  lines  may  be  laid  at  a  sloping 
angle  across  the  road.  Cross  trenches  are 
likely  to  form  weak  spots  under  the  concrete, 
owing  to  the  difficulty  of  getting  them  prop- 
erly backfilled,  and  they  should  if  possible 
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be  placed  outside.  It  is  desirable  to  lay 
underdrains  as  long  as  possible  before 
building  the  road  surface,  especially  if  the 
concrete  is  to  be  laid  late  in  the  autumn.  In 
many  instances  a  layer  of  sand,  gravel, 
stone,  or  cinders  has  been  found  to  work 
more  satisfactorily  than  drains  in  trenches. 
The  committee  believes  that  in  very  wet 
foundations  the  most  effective  method  is  a 
combination  of  two  of  the  above  types,  such 
as  pipe  laid  in  trenches  3  ft.  deep,  more  or 
less,  at  each  side  of  the  road  and  draining 
into  catch  basins  or  culverts  in  city  streets 
at  or  under  the  curb,  otherwise  in  the 
shoulder,  just  outside  the  ends  of  the  con- 
crete, the  trench  to  be  backfilled  with  coarse 
gravel,  cinders  or  broken  stone.  In  addi- 
tion the  whole  subgrade  under  the  concrete 
should  be  covered  with  a  layer  of  similar 
material  or  sand,  which  makes  with  the 
trench  filling  a  continuous  drain  as  well  as 
an  insulation  for  the  concrete.  Where  such 
loose  material  is  not  available,  lateral 
drains  laid  at  depths  of  12  to  18  in.  at  in- 
tervals of  20  to  40  ft.  across  the  roadbed 
from  the  side  drains  and  draining  into 
them,  may  serve  the  same  end.  The  prob- 
lem is  to  keep  the  subgrade  dry  by  the  use 
of  such  resources  and  material  as  are  avail- 
able. 


Handling   and  Hauling  Materials 
and  Water  Supply 

Committee— T.  R.  Agg,  chairman,  pro- 
fessor in  charge  of  highway  engineering, 
loiva  State  College;  H.  G.  Shirley,  chief 
engineer,  Maryland  State  Roads  Commis- 
sion; Edward  N.  Hines,  chairman.  Board 
of  County  Road  Commissioners,  Wayne 
County,  Detroit,  Mich.;  R.  N.  Waid,  divi- 
sion engineer,  Ohio  State  Highway  Depart- 
ment; E.  H.  Cowan,  vice-president,  Farrell 
Engineering  &  Construction  Co.,  Cleveland, 
Ohio. 

FOR  hauling  concrete  road  materials',  the 
following  equipment  is  employed  and 
each  type  has  a  distinct  field  of  usefulness : 
For  hauling  in  congested  districts  and 
for  city  paving  work,  the  team-drawn  truck 
and  the  motor  truck  are  available.  Neither 
has  an  advantage  over  the  other  as  regards 
keeping  the  aggregates  clean.  The  motor 
truck  will  prove  more  economical  if  the 
haul  exceeds  about  2  miles. 

The  tractor  train  can  be  used  economic- 
ally for  hauls  exceeding  about  1  mile,  but 
usually  cannot  be  operated  over  paved 
streets,  and  is  not  economical  unless  the 
hauling  is  over  fairly  good  roads.  Its  ca- 
pacity is  relatively  small,  and  it  is  ham- 
pered by  unfavorable  weather  conditions 
more  than  any  other  type  of  hauling  equip- 
ment. It  is  not  suitable  for  paving  work 
except  under  unusual  conditions.  It  has  no 
advantage  over  the  other  types  of  hauling 
equipment  as  regards  keeping  the  aggre- 
gates clean. 

The  industrial  railroad  is  adapted  to  con- 
ditions where  loading  facilities  are  ample 
and  where  the  haul  exceeds  about  2  miles. 
It  is  quite  flexible  as  to  capacity,  is  not 
hampered  greatly  by  weather  conditions 
and  is  probably  the  most  economical  method 
of  hauling.  Under  suitable  conditions  it 
has  the  advantage  of  enabling  the  mate- 
rials to  be  handled  without  danger  of  be- 
coming dirty. 

Aggregates  are  most  economically  han- 
dled by  unloading  from  railroad  cars  by 
means  of  the  locomotive  crane,  the  bucket 
Blevator  or  the  belt  conveyor.     Hauling  is 


greatly  facilitated  when  ample  storage  is 
provided  of  such  a  nature  that  the  hauling 
equipment  can  be  loaded  quickly. 

The  water  supply  system  for  the  concrete 
road  should  be  such  as  to  insure  an  abun- 
dance of  water,  and  a  pipe  line  along  the 
road  is  the  most  convenient  means  of  dis- 
tribution. If  the  water  is  piped  for  more 
than  a  mile  the  pipe  should  be  not  less  than 
2  in.  in  diameter;  but  in  any  case  hydraulic 
computations  can  be  made  to  determine  the 
proper  size.  For  all  ordinary  purposes  a 
2-in.  pipe  seems  adequate.  The  pump  may 
be  any  suitable  type  designed  to  furnish  not 
less  than  250  gal.  per  minute.  The  power 
requirements  will  vary  with  the  head,  but 
the  5  or  6-hp.  gas  engine  is  commonly  em- 
ployed and  is  adequate  except  where  the 
static  head  is  excessive. 


Economical  Widths  of  Pavements 
and  Shoulders 

Committee — J.  J.  Cox,  chairman,  in- 
structor in  civil  engineering ,  University  of 
Michigan;  W.  W.  Marr,  chief  state  high- 
way engineer,  Springfield,  111.;  A.  J.  Rock- 
wood,  consulting  engineer  and  contractor, 
Rochester,  N.  Y.;  W.  A.  Stinchcomb,  county 
surveyor,  Cuyahoga  County,  Cleveland, 
Ohio. 

A  SINGLE-TRACK  concrete  road  is  gen- 
erally uneconomical.  Where  traffic  de- 
mands a  hard-surfaced  highway,  like  t'hat 
obtained  with  Portland  cement  concrete, 
this  traffic  also  demands  a  double-track 
road.  The  minimum  width  of  concrete 
roads  should  be  15  ft. 

Economy  can  be  practised  by  building 
all  shoulders  to  concrete  roads  from  the 
native  soil.  As  to  widths  of  shoulders,  5  ft. 
should  be  the  minimum;  no  width  less  than 
4  ft.  is  satisfactory  under  any  conditions. 
The  minimum  width  of  any  road  grade,  even 
when  provided  with  a  single-track  concrete 
road,  should  be  20  ft. 

The  use  of  such  materials  as  crushed 
stone  and  high-grade  gravel  to  surface  the 
shoulders  of  a  concrete  road  are  uneconom- 
ical. They  do  not  readily  consolidate  under 
the  light  traffic  to  which  they  are  subjected. 
They  form  in  ruts  and  prohibit  perfect  sur- 
face drainage,  and  do  not  accomplish  the 
purpose  desired.  Greater  economy  will  be 
obtained  by  putting  the  extra  expense  of 
constructing  metal  shoulders  into  extra 
widths  of  concrete.  The  only  exception  to 
this  statement  is  where  the  road  happens  to 
be  so  located  that  a  good  consolidating 
gravel  can  be  obtained  at  low  cost. 


of  5V2  in.  at  the  sides  and  Syg  in.  at  the 
crown,  which  competent  authority  pro- 
nounces as  being  satisfactory.  In  1914  3 
mi.  of  16-ft.  roadway  were  built  in  which 
the  thickness  at  the  sides  was  only  4  in. 
and  that  at  the  crown  only  5  in.,  and  after 
15  months'  use  this  road  is  in  excellent  con- 
dition. In  the  Mississippi  Valley,  the  gen- 
eral practice  seems  to  be  to  make  the  thick- 
ness 6  in.  at  the  side  and  7  or  8  in.  at  the 
crown.  Practice  is  so  variable  in  the  differ- 
ent elements  affecting  the  thickness  of  the 
slab,  that  it  is  impossible  to  discover  any 
definite  relationship  between  thickness  and 
width. 

The  crown  used  in  practice  for  concrete 
roads  without  curbs,  varies  from  1/24  to 
1/200  of  the  width,  without  much  tendency 
to  group  within  any  smaller  limits.  For 
concrete  pavements  with  curbs,  the  crown 
employed  in  practice  varies  from  about  1/50 
to  1/150  of  the  width,  the  intermediate 
values  being  used  about  equally. 

The  standard  specifications  for  concrete 
roads  adopted  by  the  1914  session  of  this 
conference  call  for  a  crown  of  1/100  of  the 
width,  and  this  committee  sees  no  reason 
to  change  this  recommendation.  However, 
one  member  of  the  committee  believes  that 
in  the  Mississippi  Valley  a  crown  of  1/150 
is  not  too  flat,  and  another  member  believes 
that  in  a  warm  and  arid  region  a  crown  of 
1/200  is  justifiable. 

The  surface  of  concrete  roads  or  pave- 
ments is  sometimes  grooved,  scored,  or  cor- 
rugated to  make  it  less  slippery;  but  the 
practice  is  believed  to  be  unwise,  since  the 
corrugations  weaken  the  slab. 

In  the  arid  regions,  a  few  concrete  roads 
have  been  built  with  10  per  cent  grades, 
and  grades  of  5  and  6  per  cent  are  common 
and  entirely  satisfactory.  In  a  humid  cli- 
mate, a  grade  of  5  or  6  per  cent  is  about 
the  limit  for  a  concrete  surface  finished  with 
a  wood  float.  However,  one  member  of  the 
committee  claims  that  a  7  per  cent  grade  is 
not  slippery  in  Iowa,  and  cites  the  case  of 
a  12  per  cent  grade  on  a  main  street  in 
Platteville,  Wis.,  which  teamsters  prefer  to 
any  other  pavement  in  the  town. 


Problems    of    Design,    Thickness, 
Crown  and  Grade 

Committee— Ira  0.  Baker,  chairman, 
professor  of  civil  engineering.  University 
of  Illinois;  Thomas  H.  MacDonald,  high- 
way engineer,  Iovm  State  Highway  Com- 
mission; H.  L.  Bowlby,  executive  officer. 
Pacific  Highway  Association,  Portland, 
Ore.;  Eugene  W.  Stern,  chief  engineer, 
highways  of  Manhattan,  New  York,  N.  Y.; 
R.  C.  Hunt,  contractor,  Washington  Court 
House,  Ohio. 

IN  California,  part  of  which  is  semi-arid 
and  part  arid,  the  State  Highway  Com- 
mission has  laid  many  miles  of  concrete 
roads  16  and  18  ft.  wide  and  only  4  in. 
thick,  which  have  given  entire  satisfaction. 
In  Oregon,  chiefly  semi-arid,  many  miles 
have  been  built  16  ft.  wide  with  a  thickness 


Joint  Location  and   Construction 

Committee — George  A.  Ricker,  chair- 
man, ex-first  deputy  commissioner,  New 
York  State  Highway  Commission;  H.  J. 
Kuelling,  county  highuHiy  commissioner, 
Milwaukee,  Wis.;  Fred  C.  Smith,  consult- 
ing engineer,  Philip  Carey  Company,  Cin- 
cinnati, Ohio;  E.  D.  Boyer,  engineer,  Atlas 
Portland  Cement  Co.,  New  York;  Austin 
W.  Summers,  contractor,  Buffalo,  N.  Y. 

IN  the  present  state  of  the  art  of  building 
concrete  pavements,  joints  seem  to  be 
necessary  and  unavoidable.  Transverse 
joints  should  be  located  in  concrete  road 
pavements  not  less  than  25  ft.  nor  more 
than  50  ft,  apart.  Under  favorable  condi- 
tions, particularly  where  reinforced  with 
embedded  metal,  longer  sections  of  pave- 
ment have  been  successfully  used.  In  sub- 
urban single-track  pavements  joints  should 
not  be  placed  more  than  33  ft.  apart;  for 
double-track  roads,  50  ft.  apart. 

Results  of  practice  seem  to  indicate  that 
structural  stability  of  road  concrete  is  se- 
cured when  the  slab  in  length  is  approxi- 
mately three  times  its  width.  Where  con- 
crete is  laid  50  ft.  or  more  in  width,  as 
street  pavement  in  villages  or  cities,  trans- 
verse joints  not  more  than  25  ft.  apart  are 
recommended. 
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Transverse  joints  should  be  not  less  than 
%  in.  nor  more  than  %  in.  in  width  and 
should  be  placed  across  the  pavement  at 
right  angles  to  the  center  line.  Where  curbs 
are  used,  a  longitudinal  joint  not  less  than 
Vi  in.  wide  should  be  placed  between  the 
curb  and  the  pavement.  All  joints  should 
extend  through  the  entire  thickness  of  the 
pavement,  and  it  is  most  important  that 
they  be  constructed  in  a  plane  perpendicular 
to  the  surface  in  order  to  prevent  lifting 
or  slipping  of  one  side  or  the  other,  espe- 
cially on  grades. 

Careful  spading  of  the  mixture,  in  plac- 
ing, next  to  the  joints  is  urged,  and  the  use 
of  a  suitably  designed  edging  tool  is  recom- 
mended. Protection  of  transverse  joints 
in  concrete  by  the  use  of  metal  plates  is 
not  recommended.  The  committee  recog- 
nizes that  the  practice  regarding  protection 
of  joints  is  not  uniform  and  competent  en- 
gineers and  road  builders  differ  upon  the 
question  of  the  necessity  for  the  use  of 
metal  plates. 

A  suitable  pre-formed  joint  filler  should 
be  used  and  should  be  made  of  some  plastic 
material  that  will  remain  soft  in  cold 
weather  and  will  not  run  in  warm  weather. 


Expansion  and  Contraction 

Committee — F.  E.  Tumeaure,  chairman, 
dean,  college  of  engineering,  University  of 
Wisconsin;  Paul  D.  Sargent,  chief  engineer, 
State  Highway  Commission,  Augusta,  Me.; 
Gaylord  C.  Cummin,  city  mnnager,  Jackson, 
Mich.;  W.  A.  Mclntyre,  chief  road  engi- 
neer. Association  of  American  Portland  Ce- 
ment Manufacturers. 

THE  following  conclusions  may  reason- 
ably be  drawn: 

Contraction  and  expansion  are  caused 
both  by  temperature  changes  and  by 
changes  in  moisture  conditions,  and  that 
under  climatic  conditions  similar  to  those 
at  Washington,  D.  C,  the  effects  from  these 
two  factors  in  concrete  road  surfaces  are 
approximately  of  the  same  magnitude. 

In  concrete  roads,  contraction  and  ex- 
pansion are  sufficient  to  cause  frequent 
transverse  cracks  unless  joints  are  pro- 
vided. 

The  actual  movement  in  any  particular 
case  depends  upon  the  character  of  the  con- 
crete and  of  the  subgrade.  A  sloppy  con- 
crete shows  greater  movement  than  a  con- 
crete mixed  only  moderately  wet.  No  more 
water  should  be  used  than  necessary  to 
permit  of  convenient  placing  and  forming. 


Shoulders  and  Curbs 

Committee — A.  N.  Johnson,  chairman, 
untU  recently  highway  engineer.  Bureau  of 
Municipal  Research,  New  York;  A.  W. 
Dean,  chief  engineer,  Massachusetts  High- 
way Commission;  A.  B.  Fletcher,  highway 
engineer,  California  Highway  Commission; 
Charles  E.  Russell,  county  superintendent  of 
highioays.  Lake  County,  Waukegan,  III.; 
Edward  Af.  Laing,  president,  Edward  M. 
Laing  Company,  contractors.  Highland 
Park,  III. 

WHERE  traffic  conditions  are  such  as  to 
make  it  expedient  to  build  one-track 
roads  only,  not  exceeding  10  ft.  wide,  shoul- 
ders 4  ft.  wide  should  be  constructed  of 
gravel  or  macadam,  where  these  materials 
can  be  obtained  cheaply.  Where  a  two-track 
concrete  road  has  been  constructed,  that  is, 
one  not  less  than  16  ft.  wide,  it  will  not  be 
necessary  to  provide  shoulders  for  traffic 


purposes,  but  rather  for  occasional  turning 
out.  In  this  case  the  shoulders  may  be  con- 
structed of  earth  materials,  excluding  all 
vegetable  or  other  matter  likely  to  decay. 
The  slope  of  the  shoulders  to  the  gutter 
should  be  continuous.  Deep  open  ditches 
should  not  be  constructed.  The  slope  of  the 
shoulders  for  2  or  3  ft.  out  from  the  con- 
crete should  be  but  slightly  greater  than 
that  of  the  concrete,  and  then  should  in- 
crease gradually  as  the  gutter  is  approached. 

It  is  recommended  that  where  practicable 
the  shoulders  be  sown  with  grass  and  there- 
after kept  mowed.  This  will  effectually  pro- 
tect them  from  any  cross  wash  and  add 
much  to  the  roadside  appearance.  The 
shoulder  slopes  and  the  gutter  slopes  should 
be  made  gradual  so  that  a  mowing  machine 
may  be  utilized  to  cut  the  grass. 

Where  the  grade  of  a  one-track  road  is 
5  per  cent  or  more  the  expense  of  maintain- 
ing macadam  shoulders  is  found  to  be  the 
greatest  maintenance  expense.  The  con- 
struction which  the  committee  recommends 
is  practically  to  do  away  with  the  shoulders 
and  gutters,  and  increase  the  width  of  the 
concrete  to  15  or  16  ft.,  and  to  use  curbs, 
allowing  the  water  in  excessive  rainfalls  to 
use  the  entire  road  as  a  gutter.  Under  favor- 
able conditions  the  cost  of  constructing  the 
extra  6  ft.  of  concrete  and  curbs  would  not 
be  more  than  25  per  cent  greater  than  the 
other  method.  The  cost  of  maintenance  is 
greatly  reduced.  Experience  has  shown 
that  the  maintenance  of  macadam  shoulders 
and  gutters  on  grades  constructed  in  con- 
nection with  a  concrete  road  has  been  ex- 
cessive. 

The  width  of  concrete  for  a  two-track 
road  should  be  not  less  than  16  ft.  and 
preferably  18  ft.  In  cuts  an  arrangement 
similar  to  that  described  for  single-track 
roads  for  cuts  on  steep  grades  is  to  be  rec- 
ommended, that  is,  doing  away  with  gutters 
and  shoulders  entirely,  supplying  a  curb  and 
allowing  the  whole  road  surface  to  take 
extra  storm  water. 

The  construction  here  recommended,  to 
do  away  with  shoulders  and  gutters  on 
heavy  grades  in  cuts  and  allow  the  whole 
roadway  to  take  care  of  the  storm  water, 
suggests  a  type  of  construction  to  be  used 
on  hills  where  the  remainder  of  the  road 
may  be  of  macadam  or  gravel,  but  where 
this  form  of  construction  on  the  hill  would 
have  excessive  cost  of  maintenance  and  com- 
parative high  first  cost  in  construction  as 
well. 


Finishing  and  Curing 

Committee  —  Charles  Whiting  Baker, 
chairman,  editor  Engineering  News,  New 
York;  W.  A.  McLean,  engineer  of  high- 
ways, Department  of  Public  Works  of  On- 
tario, Toronto,  Ont.;  H.  M.  Sharp,  deputy 
state  highway  commissioner.  State  High- 
way Department,  Columbus,  Ohio;  William 
M.  Kinney,  inspecting  engineer,  Universal 
Portland  Cement  Company,  Chicago;  How- 
ard W.  Underwood,  Field,  Barker  &  Under- 
wood, Philadelphia,  Pa. 

CONCRETE  roads  should  be  brought  to 
shape  with  a  strikeboard  resting  upon 
the  side  forms  and  moved  forward  with  a 
combined  forward  and  side  motion  like  a 
saw.  This  motion  fills  all  pockets  with 
concrete  and  does  not  have  the  tendency  to 
pull  out  the  coarse  aggregate  as  a  straight 
forward  motion  would.  Except  near  joints 
the  striking  off  is  usually  done  in  the  direc- 
tion in  which  the  work  is  progressing. 
When  the  strikeboard  approaches  to  within 


about  1  ft.  of  a  joint,  it  is  lifted,  placed 
alongside  of  the  joint  and  then  worked 
away  from  the  joint.  This  avoids  the 
danger  of  piling  up  material  around  the 
joint,  or  pushing  the  joint  out  of  place. 

Wooden  side  forms  should  be  shod  with 
2-in.  steel  angles  secured  to  the  top  side 
of  the  forms.  This  not  only  makes  the 
strikeboard  work  easier  but  insures  a  true 
road  surface  of  proper  thickness.  Where 
a  considerable  amount  of  street  pavmg  20 
ft.  and  more  wide  is  to  be  laid,  a  strike- 
board  which  can  roll  on  the  curbs  is  pref- 
erable. 

The  pavement  is  best  finished  with  a 
wooden  hand  float,  the  finisher  working 
from  a  bridge.  The  steel  trowel  tends  to 
slipperiness,  and  while  good  results  are 
not  impossible  with  a  long-handled  wood 
float,  it  invites  careless  finishing,  and  good 
work  is  not  generally  done  with  this  tool. 
Early  floiating  or  floating  immediately  be- 
hind the  strikeboard  is  to  be  condemned. 
Any  saving  which  the  contractor  may  make 
by  this  means  is  at  the  expense  of  the 
wearing  qualities  and  appearance  of  the 
pavement. 

During  hot  and  windy  weather  it  will 
usually  be  found  necessary  to  cover  the 
surface  of  the  finished  pavement  with  can- 
vas as  soon  after  floating  as  possible,  and 
to  keep  this  canvas  sprinkled  for  several 
hours.  This  will  help  to  prevent  the  forma- 
tion of  shrinkage  cracks.  When  the  con- 
crete has  had  sufficient  time  to  harden  the 
canvas  should  be  removed  and  the  pave- 
ment covered  with  earth  or  other  water- 
retaining  material.  This  covering  should 
be  at  least  2  in.  thick  and  should  be  kept 
thoroughly  wet  for  a  period  of  from  ten  to 
fourteen  days.  Another  method  of  curing 
which  has  been  used  successfully  and  at 
a  cost  considerably  less  than  that  of  earth 
covering  and  sprinkling,  is  that  known  as 
"ponding."  The  pavement  is  flooded  so  that 
the  water  stands  about  2  in.  deep  over  the 
crown  of  the  pavement  at  the  shallowest 
point. 

During  warm  weather  the  pavement 
should  be  kept  closed  to  traffic  for  at  least 
fourteen  days  and  preferably  for  three 
weeks  after  construction  has  been  finished. 


Cost  of  Construction 

Committee.— C.  J.  Bennett,  chairman, 
state  highway  commissioner  of  Connecti- 
cut; H.  Eltinge  Breed,  first  deputy  conv- 
missioner.  New  York  State  Highway  Corrv- 
mission;  E.  J.  Mehren,  editor.  Engineering 
Record,  New  York;  C.  U.  Boley,  city  engi- 
neer,- Sheboygan,  Wis.;  Frank  A.  Windes, 
Windes  &  Marsh,  Winnetka,  III. 

THE  committee  on  cost  of  construction 
has  divided  its  report  into  two  parts: 
First,  cost  data  on  certain  road  jobs;  sec- 
ond, proposed  headings  for  a  uniform  cost- 
reporting  system  for  the  construction  of 
concrete  roads. 

There  was  such  disparity  in  methods  of 
reporting  that  comparisons  were  impossi- 
ble ;  in  other  words,  there  were  few,  if  any, 
sets  of  figures  that  included  the  same  cost 
items  under  the  same  heads.  Extended 
comparison  of  costs  and  conclusions  as  to 
percentages  chargeable  to  various  features 
are  therefore  impossible.  There  is  pre- 
sented in  the  latter  part  of  the  report  a 
uniform  cost-reporting  system. 

The  Association  of  American  Portland 
Cement  Manufacturers  has  furnished  sum- 
maries of  figures  gathered  by  its  concrete 
road  inspection  forces  during  the  season  of 
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Table  1 — Avkracb  Cost  peb  Square  Yard  or  Con- 

BTRDCTINO     CONCRETE     ROADS,     REPORTED    TO    THE 

Association    op   American    Portland   Ce- 
ment Manufacturers,  1913  and  1915 

Figures  for  1915  Gathered  by  Association's 
Inspectors 

1913  1915 

Conectlcut J132         tin 

niinois  :.:.::::: loi      los 

1"^'^"*   1:23  0.98 

lowa     Ill  11Q 

Kansas '  '  J' is  1  ij 

Maryland    ., Js?  ]ll 

Massachusetts    1  oi  nat 

Michigan   ; :      \%i  *-*S 

Minnesota 1  nc  ,  ,  1 

Missouri  :: i-ys      \n 

New  Jersey   iii  fS? 

New  York ^'^^  IH 

Ohio   V  ■. ,•  22  in? 

Pennsylvania  }  IB  1  nf 

Texas  i.Ol 

West  Virginia" '.'.'.'.]'.'.'.'.[[]'.'. {  ii  III 

Wisconsin ; ; ; ; ;  };g|        i;g| 


1914.  Unfortunately,  they  are  on  a  square- 
yard  basis.  Since  the  pavement  thickness 
was  not  shown,  the  cubic-yard  price  could 
not  be  derived.  In  order  to  compare  the 
data,  however,  with  state  averages  collected 
by  the  same  association  and  presented  by 
the  committee  on  cost  of  construction  to 
the  First  National  Conference  on  Concrete 
Road  Building,  Table  1  is  given.  It  shows 
in  parallel  columns  the  average  cost  of  con- 
struction per  square  yard  in  various  states 
in  1913  and  1915.  These  figures,  like  those 
of  the  other  tables,  are  for  the  concrete 
pavement  only;  that  is,  they  do  not  include 
charges  for  grading,  drainage,  or  the  other 
incidental  work. 


Methods  and  Cost  of  Maintenance 

Committee — A.  H.  Hinkle,  chairman, 
deputy  highway  commissioner,  Ohio  State 
Highway  Department;  L.  C.  Herrick, 
county  engineer,  Huron  County,  Norwalk, 
Ohio;  John  W.  Mueller,  civil  engineer.  New 
Castle,  Ind.;  Maurice  Hoeffken,  Hoeffken 
Bros.  Supply  &  Construction  Company, 
contractors,  Belleville,  III. 

JOINTS  and  cracks  can  be  successfully 
treated  by  thoroughly  cleaning  them  and 
filling  them  when  dry,  and  preferably  dur- 
ing warm  weather,  with  hot  tar,  then  cover- 
ing with  dry  sand  or  screenings.  The  tar 
should  be  permitted  to  lap  over  the  spalled 
edges  of  the  crack,  but  not  to  exceed  1  in. 
The  most  desirable  covering  is  clean,  coarse 
sand  or  clean  screenings  of  stone,  slag  or 
gravel,  that  will  pass  a  y2-in.  circular  open- 
ing, and  be  retained  on  a  3/16-in.  mesh 
screen. 

The  use  of  a  mastic  consisting  of  a  mix- 
ture of  hot  tar  and  sand,  in  place  of  pure 
tar,  for  filling  the  cracks  and  joints,  gives 
promise  of  excellent  results;  but  perhaps 
it  is  too  soon  to  give  definite  specifications 
for  this  mixture.  The  filling  of  the  larger 
and  more  open  cracks  or  joints  with  the 
mastic,  and  the  use  of  the  pure  tar  for  fill- 
ing the  minor  openings  in  the  pavement 
and  such  as  are  made  necessary  by  settle- 
ment after  the  joints  have  been  originally 
filled  with  the  mastic,  may  be  found  to  be 
most  satisfactory. 

Small  holes  and  shallow  depressions  can 
be  successfully  treated  as  follows:  Clean 
surface  thoroughly.  Where  the  surface  is 
disintegrated  it  should  first  be  thoroughly 
swept  with  a  steel  broom;  afterward,  the 
dust  must  be  removed  by  sweeping  with  a 
rattan  or  house  broom.  The  hot  tar  is  then 
applied  to  the  dry  concrete  and  rubbed  well 
with  a  squeegee  or  stiff  broom  to  secure  a 
good  bond  to  the  surface  of  the  -concrete. 
The  tar  is  then  covered  with  coarse  sand  or 
screenings  (V2  to  3/16  in.)  of  stone,  slag 
or  gravel. 


The  amount  of  tar  to  be  used  will  vary 
from  1/2  to  1  gal.  per  square  yard,  de- 
pending upon  the  depth  of  the  depression 
to  be  filled.  Where  more  than  '/o  gal.  per 
square  yard  is  used,  it  should  be  applied  in 
two  coats  and  the  excess  screenings  swept 
off  before  the  second  coat  is  applied.  The 
more  tar  that  is  applied  to  the  surface,  the 
more  desirable  it  is  to  have  the  coarser 
material  for  a  covering.  In  filling  small 
holes  the  application  of  the  tar  in  two  lay- 
ers would,  of  course,  be  unnecessary. 

To  repair  larger  holes  and  deeper  depres- 
sions than  those  just  discussed,  thoroughly 
clean  and  paint  the  surface  with  tar.  Fill 
the  hole  or  depression  with  broken  stone, 
preferably  of  such  size  that  they  will  not 
exceed  in  diameter  one-half  the  depth  of 
the  depression  to  be  filled  nor  exceed  in 
size  stone  suitable  for  an  ordinary  tar  mac- 
adam. The  stone  should  be  levelled  off 
and  compacted  as  well  as  may  be  by  tamp- 
ing or  rolling  so  as  to  conform  to  the  true 
surface  of  the  road.  The  voids  are  then 
filled  with  the  hot  tar  and  screenings  ap- 
plied to  the  surface,  which  is  again  com- 
pacted and  treated  as  in  building  a  tar 
macadam  by  the  penetration  method. 

The  use  of  a  cold  mix  consisting  of  clean, 
hard  stone  chips  coated  with  a  coal  tar  cut- 
back, for  filling  such  holes  and  depressions, 
as  described  under  the  above  paragraph, 
has  been  followed  to  some  extent  with  very 


concrete  conforming  in  quality  as  nearly 
as  possible  to  the  concrete  of  the  surround- 
ing pavement.  The  new  concrete  should  be 
kept  well  dampened  for  about  seven  days. 

The  use  of  a  tar  top  over  the  entire  sur- 
face to  protect  and  maintain  a  good  con- 
crete road  is  not  necessary  and  of  doubt- 
ful economy.  It  may  be  desirable  and  eco- 
nomical to  maintain  such  a  top  on  a  con- 
crete road  not  made  of  first-class  concrete. 
While  such  a  tar  top  has  in  the  majority 
of  cases  proved  a  failure,  many  instances 
exist  where  it  has  stuck  well,  which  seems 
to  indicate  that  if  the  right  grade  of  ma- 
terial is  applied  to  a  suitable  surface  in 
the  proper  way,  good  results  will  be  se- 
cured. 

Reasonably  accurate  cost  data  for  mainte- 
nance have  not  been  kept  over  long  enough 
periods  to  predict  the  average  maintenance 
cost  of  the  concrete  roads  until  they  are 
worn  out.  The  best  available  data  seem  to 
indicate,  as  a  conservative  estimate  for 
roads  that  have  been  down  from  one  to  five 
years,  a  maintenance  cost  of  less  than  V2 
cent  per  square  yard  per  year. 


Wing-Wall  Weir  Stops  Erosion 

SOIL  EROSION  was  stopped  and  a  gully 
practically  reclaimed  on  a  ranch  on  Rose 
Road,  near  Pasadena,  Cal.,  by  means  of  a 
weir  between  the  outer  ends  of  extrH-hio'li 


WING-WALL    WEIR    FORMS    NON-ERODING    STILLING    POOL 


promising  results.  The  stone  chips  are 
first  thoroughly  coated  with  the  coal  tar 
preparation'  by  turning  with  shovels  after 
the  tar  has  been  sprayed  upon  them,  as  in 
mixing  ordinary  cement  concrete.  The  mix- 
ture is  then  permitted  to  stand  a  few  days 
until  the  lighter  oils  vaporize  from  the  tar, 
which  leaves  the  stone  coated  with  the 
heavy  tar.  The  coated  chips  are  then  well 
tamped  into  the  hole  or  depression  to  be 
filled,  the  shallower  depressions  being  first 
painted  with  the  pure  tar.  Coarse  sand  or 
fine  screenings  are  then  spread  over  the 
surface.  If  the  voids  appear  quite  open 
after  the  coated  chips  have  been  thoroughly 
tamped,  a  light  application  of  the  tar  is 
made  to  seal  up  the  voids  before  the  sur- 
face screenings  are  applied. 

Where  the  pavement  is  disintegrated 
badly  or  broken  clear  through  so  as  to  re- 
quire rebuilding,  it  should  be  cut  away 
with  vertical  edges  and  replaced  with  new 


wing  walls.  The  velocity  of  approach  has 
been  checked  sufficiently  to  build  up  the 
eroded  portion  from  the  settled  material  in 
an  impounded  pool  nearly  to  the  top  of  the 
weir  crest.  The  fruit  crates  in  front  of  the 
weir  indicate  the  fertility  and  high  value  of 
the  land  being  reclaimed. 


Typhoid-Fever  Cases  in  Chicago  dur- 
ing 1915  numbered  915,  as  against  1181  for 
1914.  This  is  the  lowest  number  of  cases 
reported  in  nine  year,  according  to  the  an- 
nual report  of  Dr.  J.  D.  Robertson,  com- 
missioner of  health.  The  133  deaths  give  a 
rate  of  55  per  cent  below  the  average  for 
the  last  decade.  Typhoid  vaccination  of 
the  survivors  of  the  Eastland  disaster  who 
were  immersed  in  water  at  a  point  where 
a  sewer  entered  the  Chicago  River  pre- 
vented any  cases  from  developing.  Only 
one  survivor  contracted  the  disease,  and  she 
refused  the  treatment.  " 
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New  Publications 


Fabm  Drainaqb  in  North  Cakolina.  By  H.  M. 
Lynde,  senior  drainage  engineer,  U.  S.  Depart- 
ment of  Agriculture.  Bulletin  234,  North  Caro- 
lina Agricultural  Experiment  Station.  Paper, 
£  X  9  in. :  31  pages;  illustrated.  Raleigh,  Va., 
State   Department   of  Agriculture.      ' 

Lbgai.  RiOHTS  OP  Crvn.  Servants  in  the  City  of 
New  York.  Bulletin  66,  Bureau  of  Municipal  Re- 
search. Paper,  6  x  9  in. ;  202  pages.  New  York, 
Bureau  of  Municipal  Research,  261  Broadway. 
»1.  ■'* 

IKRIOATION  Practice  and  Enoinkerino  Vol,.  3 — 
Irrigration  Structures  and  Distribution  Systems. 
By  B.  A.  Etchcverry,  head  of  the  Department  of 
Irrigation,  University  of  California.  Cloth,  6x9 
in. ;  438  pages  ;  illustrated.  New  York,  McGraw- 
Hill  Book  Company,  Inc.     J4  net. 

SnuiiART  OF  Railway  Returns  for  the  year  end- 
ing June  30,  1915.  Consecutive  No.  88,  Miscel- 
laneous Series  22,  Bureau  of  Railway  Economics. 
Paper.  6  x  9  in. ;  23  pages.  Washington,  D.  C, 
Bureau  of  Railway  Economics. 

This  is  the  first  of  a  series  of  proposed  annua) 
publications  which  aims  to  present  as  soon  as 
possible  after  the  close  of  the  fiscal  year  the  sig- 
nificant statistics  of  the  more  important  railway 
systems,  compiled  from  their  annual  reports  to 
the  Interstate  Commerce  Commission. 

TWENTT-FIRST     ANNUAL      REPORT     OF     THE      BOSTON 

Transit  Commission.  1915.  Cloth,  6  x  9  in. ;  102 
pages ;  illustrated.  Boston,  Boston  Transit  Com- 
mission. 

Thirtt-sixth  Annual  Report  op  the  Director  op 
THE  U.  S.  Geological  Survey,  1915.  Paper, 
6  X  9  in. ;  186  pages ;  illustrated.  Washington, 
Government  Printing  Office. 

Water  Resources  of  Hawaii,  1913.  By  C.  K.  Lar- 
riBon.  Water-supply  Paper  373,  U.  S.  Geological 
Survey.  Paper,  6  x  9  in. ;  190  pages.  Washing- 
ton, Government  Printing  Office. 

The  Operation  and  Carb  of  Sewage  Disposal 
Pl^NTS  By  D.  C.  Faber,  industrial  engineer. 
Bulletin  16.  Engineering  Extension,  Department 
Technical  Service,  Iowa  State  College.  Paper, 
6  X  9  in. ;  23  pages ;  illustrated.  Ames,  Iowa, 
Iowa  State  College  of  Agriculture  and  Mechanic 
Arts. 

Stream  Pollution  and  Sewage  Disposal  in 
Illinois  with  Reference  to  Public  Policy  and 
Legislation.  By  LeRoy  K.  Sherman.  C.  B.  Bul- 
letin 16,  Rivers  and  Lakes  Commission,  State  of 
Illinois.  Paper,  6  x  9  in.;  32  pages.  Chicago. 
Rivers  and  Lakes  Commission  of  Illinois,  Charles 
Christman,  Secretary. 

Water  Supplies  op  Kansas,  Part  1 — Ground 
Water  Supplies.  By  C.  A.  Haskins.  associate 
professor  of  civil  engineering,  engineer.  State 
Board  of  Health,  and  C.  C.  Young,  director,  water 
and  sewage  laboratory.  State  Board  of  Health. 
Bulletin  10,  University  of  Kansas.  Paper,  5%  x 
8%  in.;  187  pages;  illustrated.  Lawrence,  Kan., 
University  Engineering  Experiment  Station. 

Comprehensive  Plan  of  Newark.  By  the  City 
Plan  Commission  of  Newark,  N.  J.  Paper,  6x9 
in. ;  180  pages ;  illustrated.  Newark,  N.  J.  The 
City  Plan  Commission. 

LrvB  Load  Stresses  in  Railway  Bridoes  with  For- 
mulas and  Tables.  By  George  E.  Beggs,  A.  B., 
C.  E..  assistant  professor  of  civil  engineering  in 
Princeton  University.  Cloth,  6  x  9  in.  ;  123 
I>ages ;  illustrated.  New  York,  John  Wiley  & 
Sons,  Inc.     $2  net. 

Dams  and  Weirs.  An  Analytical  and  Practical 
Treatise  on  Gravity  Dams  and  Weirs,  Arch  and 
Buttress  Dams,  Submerged  Weirs  and  Barrages. 
By  W.  A.  Bligh,  inspecting  engineer  of  irrigation 
works.  Department  of  Interior,  Canada.  Cloth. 
5H  X  SVt  in.;  206  pages;  illustrated.  Chicago. 
American  Technical  Society. 

Pole  and  Tower  Lines  for  Electric  Power  Trans- 
mission. By  R.  D.  Coombs,  C.  E..  consulting  en- 
gineer. Cloth,  6  X  9  in. :  272  pages ;  illustrated. 
New  York,  McGraw-Hill  Book  Company,  Inc. 
$2.50  net. 

Manufacture  and  Uses  op  Alloy  Steels.  By 
Henry  D.  Hibbard.  Bulletin  100,  U.  S.  Bureau 
of  Mines.  Paper,  6  x  9  in. ;  77  pages.  Washing- 
ton, Government  Printing  Office. 

Report  op  Board  op  Engineers  on  F^ood  Con- 
trol to  the  Board  of  Supervisors  of  Los  Angeles 
County.  California.  Paper,  8x11  in. ;  400  pages ; 
illustrated. 

Copies  of  this  report  may  be  obtained  by  ad- 
dressing the  Board  of  Supervisors  of  Los  Angeles 
County,  Los  Angeles,  Cal. 

Thb  Disposal  op  Human  Excreta  and  Sewage  op 
THE  Country  Home.  By  "Theodore  Horton,  di- 
rector. Division  of  Sanitary  Engineering,  New 
York  State  Department  of  Health.  Paper,  5%  x 
8%  In.;  18  pages;  Illustrated.  Albany,  N.  Y..  Di- 
vision of  Publicity  and  Public  Health,  New  York 
State  Department  of  Health. 

Final  Report  op  the  Oonstrucjtion  op  the 
Tumalo  Irrigation  Project  to  the  Desert  Land 
Board,  State  of  Oregon.  By  O.  Laurgaard,  proj- 
ect engineer.  Paper,  6  x  9  in. ;  90  pages ;  illus- 
trated. Laldlaw,  Oregon,  Desert  Land  Board, 
State  of  Oregon. 


Co-operative  Centralized  Purchasing  in  the 
City  of  New  York.  Results  of  a  year's  prac- 
tical test  of  central  purchasing  in  the  Mayor's 
departments,  conducted  by  the  Mayor's  Central 
Purchasing  Committee,  1915.  Paper,  6%  x  10 
in. ;  49  pages ;  illustrated.  New  York  City, 
Mayor's  Central  Purchasing  Committee. 

Annual  Report  of  the  Library  Board,  United 
Enqinebring  Society,  1915.  Paper,  8  x  10  in. : 
28  pages ;  illustrated.  New  York  City,  United 
Engineering  Society. 

Proceedings  op  the  Twenty-third  Annual  Meet- 
ing OF  the  Society  for  the  Promotion  of  En- 
gineering Education,  1915.  Cloth,  6  x  9  in. ;  374 
pages ;  illustrated.  Pittsburgh,  Pa.,  Secretary, 
F.   L.  Bishop,  University  of  Pittsburgh. 


Books  Reviewed 


Applied  Mechanics 

Author,  Ewart  S.  Andrews,  B.  Sc.  Eng.  (London), 
lecturer  in  the  Engineering  Department  of  the  Gold- 
smith's College.  New  Cross,  and  of  the  Westminster 
Technical  Institute.  Cloth.  6  x  9  in. ;  316  pages : 
184  illustrations.  Cambridge.  England.  Cambridge 
University  Press  ;  New  York,  G.  P.  Putnam's  Sons. 
$1.10. 

This  book  discusses  the  basic  principles 
of  mechanics  in  the  most  elementary  form 
with  the  idea  that  too  much  attention  is 
usually  paid  to  mathematical  treatment  of 
the  subject  and  not  enough  to  the  driving 
home  of  the  important  fundamentals. 

There  are  seventeen  chapters  discussing 
the  usual  subjects,  under  the  following 
heads:  Statics,  Dynamics,  Kinematics, 
Strength  of  Materials,  and  Mechanisms. 
The  arrangement  is  not  logical  and  the 
treatment  is  very  superficial. 

As  a  text  book  for  engineering  students 
it  is  far  too  elementary,  and  it  would  be 
of  little  use  as  a  reference  book. 


Kidder's  Architects'  and  Builders' 
Pocket  Book 

Author,  the  late  Frank  E.  Kidder ;  compiled  by  a 
staff  of  specialists ;  Thomas  Nolan,  professor  of 
architectural  construction.  University  of  Pennsyl- 
vania, editor-in-chief.  Sixteenth  edition,  rewritten. 
Flexible  leather,  4%  x  7  in.;  1816  pages:  illus- 
trated. New  York,  John  Wiley  &  Sons,  Inc.  $5 
net. 

In  the  seven  years  which  have  elapsed 
since  the  previous  edition  of  Kidder's  well- 
known  pocket  book  for  architects  and  build- 
ers was  issued,  in  1908,  many  new  develop- 
ments in  the  field  of  building  construction 
have  taken  place.  The  new  sixteenth  edi- 
tion has  therefore  been  entirely  rewritten 
and  reset  by  Professor  Nolan  and  an  able 
corps  of  thirteen  associate  editors,  of  whom 
nine  are  engineers.  The  fact  that  so  many 
engineers  are  the  authors  of  much  of  the 
matter  on  materials  of  construction  and  on 
strength  and  stability  of  structures  will  in- 
sure an  even  wider  field  of  usefulness  among 
structural  designers  than  the  older  editions 
enjoyed. 

The  original  arrangement  in  three  main 
divisions  has  been  retained:  Part  1  on 
practical  arithmetic,  geometry  and  trigo- 
nometry; Part  2  on  materials  of  construc- 
tion, and  strength  and  stability  of  struc- 
tures, and  Part  3  giving  miscellaneous  use- 
ful information.  Part  1  has  been  checked 
and  rearranged,  the  twenty-eight  chapters 
of  Part  2  have  been  entirely  rewritten  and 
one  new  chapter  on  reinforced-concrete  mill 
and  factory  construction  has  been  added  by 
the  associate  editors,   each  chapter  being 


signed  by  its  author.  Part  3  has  been 
largely  rewritten,  and  new  matter  has  been 
added  in  the  form  of  tables. 

As  an  indication  of  the  scope  of  the  mat- 
ter in  Part  2,  which  is  given  in  most  satis- 
fying form,  the  following  more  important 
chapters,  with  the  names  of  the  authors, 
can  be  mentioned :  Foundations,  by  Daniel 
E.  Moran,  consulting  engineer,  of  New  York 
City ;  Masonry  Walls,  Footings,  Cement  and 
Concrete,  Strength  of  Brick,  Stone,  Mass 
Concrete  and  Masonry,  by  Professor  Nolan, 
editor-in-chief ;  Forces  and  Moments,  Types 
of  Roof  Trusses  and  Stresses  in  Roof 
Trusses,  by  M.  A.  Howe,  professor  of  civil 
engineering.  Rose  Polytechnic  Institute; 
Stability  of  Masonry  Arches,  by  G.  T. 
Snelling,  architect;  Reactions  and  Bending 
Moments  for  Beams,  Properties  of  Struc- 
tural Shapes,  Strength  of  Columns,  Posts, 
Struts,  Beams,  Girders,  Stiffness  and  De- 
flection of  Beams,  Continuous  Beams  and 
Riveted  Girders,  by  Charles  P.  Warren,  as- 
sistant professor  of  architecture,  Columbia 
University;  Resistance  to  Tension,  Proper- 
ties of  Iron  and  Steel,  Resistance  to  Shear, 
and  Bearing  Plates,  by  H.  C,  Berry,  pro- 
fessor of  materials  of  construction.  Univer- 
sity of  Pennsylvania ;  Fireproofing  of  Build- 
ings and  Reinforced-Concrete  Construction, 
by  Rudolf  P.  Miller,  former  superintendent 
of  buildings.  New  York  City,  and  Rein- 
forced-Concrete Factory  and  Mill  Construc- 
tion, by  E.  G.  Perrot,  of  Ballinger  &  Perot, 
architects  and  engineers,  Philadelphia. 

Some  of  the  values  for  unit  stresses  al- 
lowable in  timber  have  been  reduced  to  con- 
form to  more  conservative  practice,  and  the 
tables  and  examples  revised  accordingly. 
Additional  notes  or  new  matter  explain  the 
derivation  of  many  formulas  more  fully,  and 
practical  problems  with  their  solution  have 
been  added.  The  tables  giving  the  proper- 
ties of  structural  shapes  and  safe  allowable 
loads  on  beams  and  columns  for  usual  unit 
stresses  used  in  practice  are  very  complete 
and  useful. 

The  text  is  reset  In  much  improved  form, 
so  that  it  can  be  read  more  easily.  Each 
paragraph  has  a  black-face  caption,  greatly 
facilitating  use  of  the  book  for  reference, 
and  many  cross  references  are  added  for 
the  same  purpose.  In  its  new  form  the 
book  should  prove  most  helpful  to  all  en- 
gineers whose  work  is  along  lines  of  build- 
ing construction. 


Problems  Pertaining  to  Steel  Tubes 

Author,  O.  Q.  Welton,  M.  E.,  formerly  lecturer 
and  assistant  professor  of  mechanical  engineering 
in  the  School  of  Mining,  Queens  University,  Canada. 
Cloth;  5  X  7  in. ;  172  pages;  34  illustrations  and 
diagrams.  New  York,  D.  Van  Nostrand  Company. 
$2.50  net. 

Reviewed  by  A.  G.  Hillberg 

Civil  and  Hydraulic  Engineer,  New  York  City. 

Steel  tubes  of  circular  cross-section  have 
found  a  variety  of  uses  in  modem  engineer- 
ing, but  little  is  known  about  the  stresses 
such  tubes  are  called  upon  to  withstand. 
Special  cases  have  been  treated  scientifi- 
cally, but  the  assumptions  constituting  the 
foundation  on  which  the  theories  have  been 
constructed  limit  the  application  of  the  for- 
mulas. 

In  dealing  with  the  subject  the  author 
has  endeavored  to  establish  formulas  of 
such  form  that  they  can  be  applied  to  a 
number  of  practical  cases.  He  has  also 
considered  the  question  of  the  frictional 
resistance  to  sliding,  a  factor  that  seem- 
ingly has  been  neglected.  The  book  re- 
quires a  thorough  knowledge  of  higher 
mathematics. 
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The  present  volume,  which  is  apparently 
the  first  of  a  series,  deals  with  circular 
tubes  resting  in  a  trough.  The  maximum 
errors  due  to  approximations  are  discussed, 
and  the  deformations  of  the  shell  under 
diflferent  conditions  considered,  with  the 
conclusion  that,  "In  order  to  support  a  tube 
so  that  the  vertical  and  horizontal  deflec- 
tions are  equal  and  of  the  same  size,  the 
points  of  support  should  be  two  and  located 
from  90  to  118  deg.  apart." 

The  second  chapter  treats  of  lined  tubes, 
as  the  first  is  applicable  only  to  very  thin 
tubes.  In  designing  a  lined  tube  it  is  neces- 
sary to  add  the  values  found  in  correspond- 
ing equations  of  these  chapters,  while  in 
chapter  3  these  two  separate  problems  have 
been  discussed  as  one,  and  in  addition  it 
has  been  assumed  that  the  tube  carries  a 
liquid  under  pressure.  The  author  presents 
a  number  of  new  facts  in  respect  to  the 
distribution  of  tension  and  compression  and 
has  clearly  shown  the  location  of  the  plane 
of  greatest  stress. 

At  the  end  of  the  volume  the  author  com- 
pares the  greatest  stress  in  a  tube,  when 
supported  on  two  points  spaced  90  deg. 
apart  and  when  supported  on  a  horizontal 
surface,  and  finds  that  in  the  latter  case 
the  stress  is  230  per  cent  greater  than  in 
the  former.  The  book  is  well  written  and 
the  mathematical  treatment  of  the  subject 
excellent. 


The  Ohio  Water  Problem 

Author,  C.  E.  Sherman,  professor  of  civil  engi- 
neering, Ohio  State  University.  Bulletin  15,  Col- 
lege of  Engineering.  Paper,  6  x  9  in.  ;  135  pages  ; 
Illustrated.     Columbus.  Ohio  State  University. 

Reviewed  by  Morris  Knowles 

Consulting  Engineer,   Pittsburgh. 

In  "The  Ohio  Water  Problem"  the  author 
presents  a  plea  for  a  far-sighted  policy  of 
stream  regulation  in  Ohio — for  a  program 
that  not  only  will  aim  at  the  negative  good 
to  be  derived  from  guarding  against  flood 
damage,  but  also  and  to  an  even  greater 
extent  will  strive  to  attain  the  positive 
benefits  that  will  accrue  from  comprehen- 
sive stream  regulation  in  the  years  inter- 
vening between  floods. 

A  novel  and  interesting  method  has  been 
used  in  making  this  plea  to  the  people  of 
Ohio  in  that  it  is  presented  not  as  propa- 
ganda by  argument,  but  rather  as  a  treatise 
instructing  the  reader  first  in  the  general 
principles  of  stream  regulation,  and  finally 
giving  him  a  telling  object  lesson  taken 
from  an  important  Ohio  problem  of  to-day, 
from  all  of  which  the  reader  himself  can 
draw  the  obvious  inference. 

After  devoting  several  chapters  to  floods 
and  plans  for  flood  protection,  in  which  it 
is  wisely  concluded  that  each  and  every 
stream  presents  a  highly  individual  prob- 
lem which  no  general  prescription  is  at  all 
likely  to  fit,  the  author  passes  to  a  consid- 
eration of  the  other  advantages  to  be  gained 
from  stream  regulation.  A  wealth  of  fig- 
ures and  facts  are  presented  to  prove  the 
relative  economic  value  of  water  transpor- 
tation upon  canalized  rivers,  as  compared 
with  artificial  canals.  In  a  chapter  devoted 
to  the  relation  of  the  federal  government  to 
stream  regulation  and  to  the  necessity  for 
a  wise  and  comprehensive  plan  for  the  ulti- 
mate development  of  each  stream,  the  au- 
thor takes  occasion  to  illustrate  some  of  the 
evils  arising  from  the  existing  policy  (or 
lack  of  policy)  in  haphazard  legislation 
based  on  local  selfishness  and  pork  barrel 
politics.  Concerning  water  power,  it  is  con- 
cluded that  the  opportunities  for  develop- 


ment in  Ohio  are  few,  though  well  worth 
while  in  the  exceptional  instances  in  which 
they  relate  to  large-scale  projects.  Other 
and  subsidiary  benefits  of  stream  regula- 
tion accruing  to  agriculture,  public  and  in- 
dustrial water  supplies,  sanitary  drainage 
and  pleasure  are  briefly  reviewed. 

There  follows  the  proposal  of  a  remark- 
able plan  for  the  canalization  of  the  Scioto 
and  Sandusky  rivers,  and  the  diversion  in 
this  manner  of  a  portion  of  this  Ohio  River 
flood  drainage  into  the  Lake  Erie  drainage. 
According  to  the  author,  this  plan  would 
effectually  secure  not  only  the  prevention 
of  floods,  but  also  the  benefits  of  water 
transportation,  water  power,  water  supply 
and  subsidiary  uses,  all  of  which  is  strongly 
contrasted,  from  the  standpoint  of  both  cost 
and  benefits,  with  past  and  present  "piece- 
meal" plans  for  flood  protection  alone,  thus 
strikingly  illustrating  the  advantage  of 
comprehensiveness  in  planning  for  stream 
control.    Whether  the  proposed  plan  would 


accomplish  all  that  the  author  claims  could 
be  determined  only  by  a  study  far  more  ex- 
tensive than  a  review  of  this  interesting 
paper.  But  this  question  is  of  relatively 
small  importance,  since  the  illustration  is 
carried  far  enough  to  demonstrate  that  this 
plan,  or  another  resembling  it  in  compre- 
hensiveness, may  be  made  entirely  practical 
and  economical.  The  book  closes  with  thir- 
teen appendices  containing  many  interest- 
ing and  valuable  data  on  the  waters  of 
Ohio. 

In  the  past  Ohio,  in  company  with  most 
other  states,  has  been  backward  in  giving 
thought  to  its  water  problem  and  in  at- 
tacking that  problem  in  a  scientific  manner. 
Even  the  recent  flood-control  legislation  in 
that  state,  admirable  as  it  is  in  many  re- 
spects, cannot  be  considered  a  final  step  in 
this  direction.  Professor  Sherman's  work 
is  therefore  timely,  and  it  is  to  be  hoped 
that  so  able  a  presentation  of  his  plea  will 
not  go  unanswered  by  Ohio's  legislators. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  will  be  welcomed 


Data  Sought  on  Brick  Faces  for 
Concrete  Bridge  Piers 

Sir:  The  writer  is  interested  to  know 
if  any  one  has  used  brick  for  an  outside  face 
for  concrete  bridge  piers  so  as  to  make 
the  brick  serve  the  purpose  of  a  form  for 
the  concrete.  The  idea  would  be  to  lay  a 
suflScient  proportion  of  brick  "header" 
fashion  to  make  bond  with  the  concrete 
filling,  the  face  course  of  brick  being  only 
4  in.  thick  except  for  occasional  headers. 

If  so,  has  it  proved  satisfactory  in  use, 
that  is,  in  service?  And  how  many  days 
should  the  brick  shell  set  before  filling  with 
concrete?  And  about  what  would  be  the 
limiting  amount  of  concrete  that  could  be 
placed  at  a  run  before  the  shell  would  be 
damaged  by  pressure  from  the  fresh-mixed 
concrete,  assuming  a  rather  wet  mix  ?  Some 
cost  data  also  would  be  interesting. 

George  C.  Love, 
Civil  Engineer. 

Pineola,  N.  C. 


Why  Is  Registration  in  Civil  Engi- 
neering Decreasing? 

Sir:  Replying  to  your  request  for  an 
expression  of  my  views  on  the  decrease  in 
registration  of  engineering  students  at  our 
colleges,  indicated  by  the  article  on  page  766 
of  your  issue  of  Dec.  18,  1915,  I  am  glad  to 
do  so  briefly. 

I  do  not  think  that  such  a  decrease  is 
an  unfavorable  symptom,  but,  on  the  con- 
trary, I  think  it  quite  the  reverse,  provided 
the  decrease  does  not  take  place  in  too  large 
proportion  from  the  class  of  young  men 
who  could  best  profit  from  the  instruction — 
or,  in  other  words,  provided  the  standard 
of  ability  of  the  students  is  maintained.  I 
am  convinced,  by  mJany  years  of  teaching 
and  practice,  that  a  large  proportion — very 
likely  more  than  one-half — of  the  students 
in  our  colleges  and  engineering  schools  do 
not  gain  from  their  courses  enough  to  pay 
them  for  taking  them.  This,  of  course,  may 
not  be  due  to  the  colleges,  although  they 
have  serious  faults,  but  is  primarily  due  to 


the  students  themselves,  and  to  the  fact  that 
the  collegiate  standard  of  accuracy,  of  thor- 
oughness, of  achievement,  is  lower  than  that 
of  the  commercial  and  business  world. 

In  other  words,  a  man  can  go  through  al- 
most any  college  with  a  standard  which  in 
business  would  cost  him  his  job;  and  no 
academic  degree  has  much  value,  because  it 
does  not  guarantee  any  good  quality.  The 
constitution  of  the  American  Society  of 
Civil  Engineers  is  perfectly  right  in  its  ad- 
mission requirements,  in  making  an  en- 
gineering degree  the  equivalent  of  only  two 
years  of  actual  practice.  In  my  opinion, 
therefore,  it  would  be  a  benefit,  both  to  the 
community  and  to  the  students  themselves, 
if  a  large  proportion  of  those  who  go  or 
are  sent  to  college  were  set  to  work  in  busi- 
ness and  obliged  to  earn  their  own  living 
instead.  This  is  especially  true  of  the  sons 
of  rich  men. 

My  observation  has  convinced  me  that  the 
average  college  graduate  knows  nothing  ac- 
curately or  thoroughly,  cannot  think  logic- 
ally or  observe  correctly,  has  not  gained 
habits  of  accuracy,  and  does  not  know  how 
to  obey  orders.  He  has  a  half  knowledge  of 
many  interesting  facts,  but  he  does  not  see 
them  in  the  right  proportion,  or  know  how 
to  use  them.  Not  infrequently,  too,  a  col- 
lege or  engineering  education  educates 
nearly  all  the  common  sense  out  of  a  man. 
Consequently,  when  he  goes  to  work  he  has 
to  learn  all  over  again,  besides  unlearning 
a  good  deal,  and  he  has  to  experience  some 
hard  knocks  before  he  can  be  of  much  use. 
Probably  the  greatest  benefit  which  most 
men  derive  from  college  comes  from  the  ac- 
quaintances which  they  form,  and  the  dis- 
cipline they  get  from  athletics,  but  these  are 
possible  of  attainment  in  other  ways. 

These  statements  may  be  considered  ex- 
aggerated, but  they  are  deliberate,  and 
based  upon  experience.  Many  teachers  are 
apt  to  think  that,  because  they  are  teaching 
a  thing,  the  students  are  learning  it.  They 
do  not  distinguish  between  getting  a  thing 
into  the  curriculum  and  getting  it  into  the 
student.  Those  who  have  really  investi- 
gated the  matter,  however,  know  that  the 
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young  men  who  go  to  work  instead  of  go- 
ing to  college,  and  who  take  correspondence 
courses,  or  night  courses,  attending  such 
schools  as  the  Pratt  Institute,  the  Me- 
chanics Institute,  Cooper  Union,  Franklin 
Union,  the  Wentworth  Institute,  and  the 
Lowell  School  for  Industrial  Foremen,  ac- 
quire more  real  knowledge  than  the  average 
college  graduate,  and  without  the  conceit 
and  unwarranted  self-assurance  that  the 
latter  so  often  possesses  in  marked  degree. 

Let  it  be  understood  that  this  is  not  a 
criticism  of  our  colleges  and  engineering 
schools.  They  offer  great  opportunities  for 
those  who  are  able  to  take  advantage  of 
them.  But,  unfortunately,  higher  educa- 
tion, like  the  symphony  concert,  has  become 
fashionable,  instead  of  being  reserved  for 
the  comparatively  few.  In  some  of  our  col- 
leges, the  failure  of  a  student  is  looked  upon 
by  some  of  the  faculty,  or  even  by  the  au- 
thorities, as  the  fault  of  the  teacher.  Every 
effort  is  made  to  increase  the  number  of 
students,  more  importance  being  placed 
upon  quantity  than  upon  quality.  As  a  con- 
sequence, our  colleges  and  engineering 
schools  are  turning  out  large  numbers  of 
routine,  rule-of-thumb  men. 

In  my  opinion,  we  need  more  moral  train- 
ing, and  more  discipline  of  the  entire  body 
of  boys  and  girls,  and  less  higher  education. 

Geo.  F.  Swain, 
Professor   of  Civil   Engineering,   Harvard 
University    and    Massachusetts    Insti- 
tute of  Technology. 

Cambridge,  Mass. 


What  Is  an  Engineer? 

Sir:  A  most  important  step  forward  in 
the  investigation  of  the  necessary  require- 
ments of  engineering  education  has  been 
taken  by  the  Carnegie  Foundation,  working 
in  co-operation  with  the  Committee  on  En- 
gineering Education  of  the  American  So- 
ciety of  Civil  Engineers,  as  noted  in  detail 
in  the  Engineering  Record  of  Jan.  22,  page 
125.  The  investigation  to  date,  based  on 
replies  to  a  circular  letter  received  from 
1500  practising  engineers,  discloses  the  fact 
that  these  latter  believe  that  the  qualifica- 
tions of  an  engineer  are  13  per  cent  techni- 
cal and  87  per  cent  human. 

We  all  like  to  believe  this,  but  the  ques- 
tion arises,  whether  these  are  the  propor- 
tions which  should  apply  to  the  student  just 
•graduating  from  a  technical  school  or  col- 
lege? Should  not  the  qualifications  of  such 
a  young  man  be  just  about  reversed;  that 
is,  87  per  cent  technical  and  13  per  cent 
human?  Can  a  young  graduate  have  un- 
derstanding of  men,  executive  ability,  effi- 
ciency, judgment,  perspective,  responsibil- 
ity, resourcefulness,  initiative,  etc.?  I 
think  not.  These  can  only  be  attained  and 
obtained  by  practice  and  experience,  and 
are  the  attributes  only  of  the  engineer  who 
has  had  practice  and  experience. 

The  student,  and  especially  the  senior, 
should  have  the  necessity  of  acquiring  all 
these  attributes  fully  impressed  upon  him, 
and  he  should  know  not  only  that  they  must 
be  acquired  if  he  is  to  become  really  and 
truly  an  engineer,  but  also  how,  in  a  gen- 
eral way,  he  may  best  acquire  them. 

Before  sending  out  the  further  inquiry, 
which  it  is  understood  is  to  be  made  before 
the  Foundation  finally  decides  this  import- 
ant question,  it  would  be  well  to  consider 
the  advisability  and  necessity  of  differenti- 
ating between  the  requisite  attainments  of 
the  student  who  at  graduation  is  just  begin- 


ning his  career  as  an  engineer,  and  the 
necessary  qualifications  of  the  engineer 
"who  is  competent  to  design  as  well  as  di- 
rect engineering  work." 

Engineer. 


Elastic  Curves  and  Influence  Lines 

Sir:— In  your  issue  of  Dec.  18,  1915,  I 
read  with  interest  the  article  on  page  762 
by  your  associate  editor,  J.  P.  J.  Williams, 
•  containing  a  treatment  of  statically  inde- 
terminate girders  by  influence  lines.  I 
arrived  at  practically  the  same  graphical 
constructions  about  two  years  ago,  while 
figuring  shafts  for  machinery.  To  the  ex- 
cellent treatment  given  by  Mr.  Williams  I 
may  add  the  following: 

The  influence  line  for  the  reaction  iJ,  of 
a  continuous  girder  of  two  spans  was  given 


influence  line  for  all  reactions  given  by 
elastic  curve 

in  the  above-mentioned  article  by  an  elastic 
curve  obtained  by  considering  a  load  unity 
applied  at  the  support  R,  while  the  support 
is  supposed  to  be  removed.  The  accom- 
panying figure  shows  this  influence  lino, 
and  also  illustrates  the  fact  that,  by  chang- 
ing the  base  from  which  ordinates  are 
measured,  the  influence  lines  for  reactions 
R^  and  R,  are  easily  obtained. 

In  the  figure  I  have  drawn  the  base  lines 
Afi  and  A.^E  for  the  reactions  R.,  and  /?,. 
For  any  given  load  W  the  reactions  would 
then  be: 

R,  =  Wyjva       R,  =  Wy,/y,,       R,  =  WyjVo 

The  principle  upon  which  this  construc- 
tion is  based  becomes  evident  by  consider- 
ing the  fact  that  no  matter  at  which  support 
a  load  unity  is  applied,  considering  that 
support  removed,  the  shape  of  the  bending- 
moment  diagram  is  always  a  triangle  with 
its  vertex  at  the  middle  support,  as  indi- 
cated in  the  figure.  The  scale  of  the  bend- 
ing-moment  triangles  is  immaterial  for  the 
purpose  of  the  constructions  in  question, 
since   it   enters   as   a   factor  both    in   the 


numerator  and  denominator  of  the  expres- 
sions for  the  reactions  and  eventually 
vanishes. 

For  the  case  shown  y,  is  negative,  and 
therefore  R^  is  negative.     As  a  check: 


y, 


R,  +  R,  +  R,=  W,  or  — +  —  +-rr  =  1 


i/a 


Vb 


Vx 


Vc 


In  case  of  many  loads,  it  is  well  to  apply 
this  check  to  the  construction  and  test  this 
remarkable  property  of  the  curve  before 
using  it.  The  above  principle  can  be  util- 
ized for  finding  reactions  for  girders  of 
more  than  two  spans. 

L    DUBERSTEIN,    C.E., 

Public    Service    Commission    of    the    First 
District. 
New  York  City. 


Decimals  of  the  Degree  and  of  the 
Full  Circle 

Sir:  I  wish  to  reply  to  the  comment  of 
C.  L.  Berger  &  Sons  on  my  letter  on  the 
subject  of  providing  one  vernier  of  the 
transit  to  read  the  decimal  divisions  of  de- 
grees, which  letter  was  published  in  En- 
gineering Record  of  Jan.  22,  page  121. 

The  only  objection  to  the  unlike  verniers 
seems  to  arise  from  the  desire  to  check  an- 
gular measurements  by  reading  both  ver- 
niers. The  custom  of  taking  simultaneous 
readings  on  the  two  verniers  is  in  vogue  or 
a  very  small  proportion  of  transit  work. 
Ask  a  dealer  about  his  single-vernier  instru- 
ment. When  both  verniers  are  used  there 
are  two  possible  advantages,  catching  up  er- 
rors in  readings  and  eliminating  errors  due 
to  irregularity  in  the  graduations  of  the 
transit  limb.  The  latter  possibility  may  be 
ignored  entirely  if  all  transits  are  as  trust- 
worthy as  are  the  Berger  and  other  good 
instruments  that  I  have  had  the  pleasure  of 
using.  And  on  ordinary  work  errors  in  the 
readings  are  as  unlikely  to  occur  when  full 
attention  is  given  to  one  vernier  as  when  the 
two  verniers  are  read  and  both  speed  and 
accuracy  are  desired. 

While  the  vernier  reading  to  hundredths 
of  degrees  is  an  extremely  simple  matter,  it 
has  very  probably  been  overlooked  by  the 
great  majority  of  transitmen.  And  engi- 
neers would  not  likely  think  to  ask  for  this 
contrivance  when  purchasing  a  new  instru- 
ment My  contention  in  this  respect  is  that 
manufacturers  could  make  more  favorable 
the  chances  of  a  change  from  minutes  to 
decimals  if  they  would  give  a  choice  of  ver- 
niers with  new  instruments  and  would  of- 
fer to  supply  decimal  verniers  for  old  ones, 
calling  attention  to  these  facts  in  their  cat- 
alogues. 

Leonard  C.  Jordan, 
Heffley  School  of  Civil  Engineering. 

Brooklyn,  N.  Y. 


Unreliability  of  Sample  Tests  of  Con- 
crete, found  by  tests  made  of  6-in.  cubes 
cast  on  the  work  at  the  Twenty-ninth  Street 
Pier,  Brooklyn,  has  led  the  Department  of 
Docks  and  Ferries  of  New  York  City  to  the 
decision  to  test  floor  slabs  themselves  in 
the  future  by  applying  a  load  equivalent  to 
twice  the  live  load  for  which  the  slab  was 
designed.  As  given  in  the  November  Bul- 
letin of  Tests  of  the  Bureau  of  Standards, 
Supply  Division,  Board  of  Estimate  of  New 
York  City,  the  sample  cubes  showed  great 
variations  in  compressive  strength  at  30  to 
37  days — from  1220  to  3020  lb.  per  square 
inch.  Eleven  of  the  twenty-four  speci- 
mens were  below  2000  lb.  and  averaged 
only  1545  lb.  per  square  inch. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  ConlenU 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Concrete   Tower   Erected    Within 
Armory  Drill  Hall 

So  LARGE  is  the  Second  Infantry  Ar- 
mory of  the  National  Guard  in  Chicago 
that  a  concrete  tower  was  erected  under  the 
steel  arches.  From  it  the  concrete  was  con- 
veyed in  chutes  hung  from  the  arches  to  a 
discharge  hopper  over  the  balcony  forms. 
Runways  were  provided  over  the  forms 
to  the  point  of  deposit.     The  building  has 


the  large  three-hinge  arches  by  a  double- 
boom  steel  traveler.  The  arches  which 
carry  the  concrete  balcony  have  a  span  of 
198  ft.  and  a  rise  of  89  ft.  measured  be- 
tween the  pins.  They  are  spaced  37  ft. 
apart  and  are  connected  by  deep  latticed 
struts  on  which  are  carried  the  curved  pur- 
lins supporting  the  roof.  The  arches  were 
assembled  on  the  ground  and  completely 
riveted  to  make  two  complete  segments, 
each  about  120  ft.  long.  They  were  erected 
by  a  steel  traveler  38  ft.  square  and  38  ft. 
high,  on  which  was  mounted  two  90-ft. 
booms.  The  heels  of  the  segments  were  first 
lifted  into  the  cast  supporting  shoes  and  the 
heel  pins  driven.  Each  boom  was  then  at- 
tached to  a  segment  near  the  crown  pin  and 


SPOUTING    PLANT    INSIDE    ARMORY    WAS    SUPPLIED    BY   MOTOR  TRUCKS  AND  RUN   AS   IF   IN  OPEN 


a  front  236  ft.  long  on  West  Madison  Street 
and  extends  through  to  Monroe  Street,  a 
distance  of  266  ft.  The  West  Madison 
frontage  is  three  stories  and  basement,  with 
a  large  central  tower  five  stories  high  and 
a  rear  arched  drill  hall  200  ft.  wide,  126  ft. 
long  and  90  ft.  high.  The  building  is  of 
fire-resistant  construction  throughout,  with 
reinforced-concrete  foundation,  basement 
walls  and  floors,  including  a  balcony  which 
extends  around  three  sides  of  the  drill  hall. 

All  of  the  concrete  was  furnished  by  two 
portable  1/3-yd.  Standard  mixers  to  which 
materials  were  delivered  by  motor  trucks 
around  the  building  and  inside  the  drill  hall 
near  the  point  of  deposition.  Much  of  the 
concrete  was  spouted  directly  into  the 
forms.  In  the  drill  hall  the  mixers  were 
picked  up  and  moved  about  bodily  several 
times  by  the  travelers  erecting  the  steel 
work. 

Another  feature  of  interest  in  the  con- 
struction of  the  armory  was  the  erection  of 


the  two  segments  lifted  simultaneously  by 
rocking  them  back  on  the  heel  pins  until 
the  crown  pin  holes  registered,  permitting 
the  crown  pin  to  be  driven.  By  this  method 
the  booms  were  required  to  lift  only  about 
one-fourth  of  the  weight  of  the  arch,  the 
total  weight  of  which  was  about  36  tons. 

The  armory  was  designed  by  James  B. 
Dibelka,  state  architect.  The  general  con- 
tractor was  the  C.  E.  Carson  Company,  for 
which  the  Morava  Construction  Company, 
as  sub-contractor,  erected  the  steel  work. 


Concrete  Pavement  Struck  Cross- 
wise at  Steel  Expansion  Joints 

IN  BUILDING  a  concrete  road  at  Tona- 
wanda,  N.  Y.,  some  of  the  construction 
methods  on  which  were  described  on  page 
171  of  the  Engineering  Record  for  Feb.  5, 
a  novel  method  was  used  to  bring  the  Baker 
steel  expansion  joints  at  the  exact  level  of 


the  surface  of  the  concrete,  or  slightly 
below  it.  The  men  operating  the  strike 
board  were  instructed  not  to  work  closer 
to  the  joint  than  2  ft.,  but  to  be  sure  to 
leave  the  concrete  around  the  joint  a  little 
high.  The  clamps  holding  the  several  parts 
of  the  joint  together  were  left  in  place  for 
more  than  half  an  hour.  The  finishers  were 
then  required  to  wade  in  the  unsurfaced 
strip  of  concrete  next  the  joint,  and,  by 
the  use  of  a  3-ft.  straightedge,  cut  the  con- 
crete down  to  the  level  of  the  finished  pave- 
ment adjoining,  using  the  top  of  the  steel 
joint  as  a  template  to  support  one  end  of  the 
straightedge.  In  this  way  no  abrupt 
changes  in  level  were  possible  at  the  jointi, 
and  the  concrete  was  made  to  meet  exactly 
the  top  of  the  steel. 


Gasoline     Locomotives     Safe     in 
Tunnel  Work  if  Properly  Run 

GASOLINE  locomotives  used  in  mine 
and  tunnel  work  may  develop  a  quan- 
tity of  carbon  monoxide  as  great  as  5% 
per  cent  of  the  piston  displacement,  whick 
makes  them  dangerous  to  health  if  oper- 
ated in  headings  where  a  gQod  ventilating 
system  is  lacking.  This  occurs,  according 
to  0.  P.  Hood  and  R.  H.  Kudlitch,  who  haye 
just  completed  a  careful  series  of  experi- 
ments announced  in  Bulletin  74  of  the  Bu- 
reau of  Mines,  only  when  the  locomotive  i» 
running  at  full  speed  and  full  load  on  an 
excess  of  gasoline.  The  maximum  efliiciency 
for  the  weight  of  gasoline  consumed,  and 
also  the  least  amount  of  carbon  monoxide, 
was  reached  when  the  locomotives  tested 
were  running  at  85  per  cent  of  capacity  on 
a  mixture  just  rich  enough  to  avoid  back- 
firing. Consequently  it  appears  that  if  lo- 
comotives of  excess  capacity  be  operated  so 
as  to  obtain  the  greatest  fuel  economy, 
there  is  no  danger,  in  using  them  in  tunnel 
headings,  from  the  highly  poisonous  gas, 
carbon  monoxide.  The  quantity  of  this  gas 
given  off  under  these  conditions  amounts  to 
one-third  of  1  per  cent  of  the  piston  dis- 
placement. To  reach  this  condition  for  any 
given  load  and  position  of  throttle  the  op- 
erator should  close  the  needle  valve  until 
occasional  backfiring  occurs  and  then  open 
it  just  enough  to  prevent  further  backfir- 
ing. If  a  first:class  ventilating  system  ex- 
ists there  is  little  danger  from  carbon 
monoxide  poisoning  in  any  case,  but  the  lo- 
comotives should  be  operated  in  the  manner 
outlined  because  of  other  considerations. 
When  running  as  described  the  cylinders 
stay  cleaner.  When  the  cylinders  become 
coated  with  carbon  it  interferes  with  the 
cooling  system,  causes  trouble  with  the 
spark  plugs,  and  induces  overheating.  This 
in  turn  results  in  disagreeable  "smoke" 
from  burning  lubricating  oil.  In  addition 
to  fuel  economy  the  life  of  the  locomotive 
is  increased  by  careful  operation. 

According  to  these  men,  American  gaso- 
line locomotives  are  not  entirely  safe  in 
headings  where  gas  or  dust  is  present  in 
sufficient  quantities  to  form  an  explosive 
mixture  with  the  tunnel  air.  American 
manufacturers  have  not  y.et  appreciated  the 
demand  for  a  locomotive  that  is  entirely 
proof  against  the  emission  of  flames  from 
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the  muffler  or  carbureter,  and  against 
sparking  outside  the  cylinders.  Such  loco- 
motives, having  closed  ignition  circuits 
and  other  devices,  are  in  use  in  Europe, 
and  are  considered  perfectly  safe  under 
any  conditions  in  which  men  are  able  to 
work. 

Gasoline  for  locomotive  use  should  not 
be  stored  underground  in  pump  chambers 
or  other  places  where  the  ventilation  is 
poor.  These  experiments  show,  however, 
that  where  there  is  a  good  current  of  air 
the  gasoline,  even  if  spilled  in  quantities, 
will  not  evaporate  fast  enough  to  produce 
an  explosive  mixture. 


Improvised  Blow  Torch  Heats  Con- 
crete Inside  the  Mixer 

AN  IMPROVISED  kerosene  glow  torch 
with  its  flame  directed  into  the  mixer 
oarrel  employed  for  heating  the  concrete 
aggregates  on  New  York  subway  work 
during  cold  weather  was  described  by 
Robert  Ridgway,  engineer  of  subway  con- 
struction for  the  Public  Service  Commis- 
sion, in  a  paper  read  before  the  twelfth 
annual  convention  at  Chicago  (Feb.  14-17) 
of  the  American  Concrete  Institute.  The 
paper  quoted  a  report  by  Andrew  Veitch, 
assistant  division  engineer  of  the  commis- 
sion, on  this  device. 

The  U.  S.  Realty  &  Improvement  Com- 
pany and  the  Rapid  Transit  Subway  Con- 
struction Company,  contractors  on  Seventh 
Avenue  for  routes  4  and  38,  sections  5  and 
6,  are  using,  as  described  in  this  report, 
an  attachment  placed  on  the  mixer  which 
forces  a  flame  or  hot  blast  directly  into 
the  mixer,  thus  raising  the  concrete  to 
the  desired  temperature  while  it  is  being 
made.  Almost  any.  degree  of  heat  may  be 
obtained  by  leaving  the  materials  in  the 
mixer  different  lengths  of  time.  If  the 
heat  tends  to  dry  out  the  mix,  sufficient 
water  may  be  added  to  maintain  the  right 
consistency  for  use. 

The  apparatus  itself  consists  of  the  ordi- 
nary kerosene  blow  torch  inserted  in  a 
large  pipe  placed  at  the  hopper  through 
which  the  heat  is  forced  and  directed  into 
the  mixer.  A  30-gal.  kerosene  tank  is 
placed  on  top  of  the  mixer,  from  which 
the  oil  feeds  into  the  burner.  Here  it  is 
vaporized  and  burns,  the  flame  being  forced 
into  the  mixer  by  a  blast  of  compressed 
air.  This  air  is  supplied  by  a  direct  con- 
nection to  the  contractors'  air  lines  feeding 
the  rock  drills.  It  is  evident  that  in  using 
this  method  the  contractors  are  able  to 
make  a  considerable  labor  saving  in  elimi- 
nating rehandling  of  the  materials  to  heat 
them.  Also  it  is  possible  to  save  much 
space  formerly  required  on  the  street  for 
this  purpose,  as  with  this  arrangement 
materials  can  be  mixed  and  placed  as  fast 
as  they  are  delivered  from  the  docks  or 
store  yards. 


Heavy    Concrete    Footings    Sus- 
pended in  Underpinning  Columns 

A  CONCRETE  mat  footing  6  ft.  thick 
supporting  four  heavy  columns,  the 
total  load  being  about'  900  tons,  was  hung 
one  side  at  a  time  on  suspender  rods  from 
the  main  needles  in  underpinning  the  Sev- 
enth Avenue  side  of  the  steel  and  brick 
building  at  Fourteenth  Street  and  Seventh 
Avenue,  New  York  City.  This  was  found 
cheaper  than  removing  the  old  concrete 
footing  and  underpinning  the  columns  di- 


rectly. On  account  of  subway  construction 
along  Seventh  Avenue,  it  was  necessary  to 
carry  the  foundations  of  this  twelve-story 
building  to  rock.  The  bottom  of  these 
foundations  along  Seventh  Avenue  was 
from  12  to  15  ft.  above  the  subgrade  of 
the  new  subway  and  consisted  of  spread 
concrete  footings  and  I-beam  grillages  rest- 
ing on  sand  and  gravel,  just  a  few  feet 
above  the  ground  water  level.  On  account 
of  the  comparatively  small  depth  to  which 
these  footings  were  carried,  about  12  ft. 
below  curb  level,  it  was  necessary  to  under- 
pin both  westerly  lines  of  columns  along 
Seventh  Avenue. 

In  underpinning  the  northwest  corner  of 
the  building,  the  most  interesting  section  of 
the  work,  as  the  other  columns  rested  on 
much  smaller  footings,  the  two  north  col- 


the  30-in.  needles,  and  by  carrying  the  mid- 
dle of  each  beam  in  a  saddle  which  trans- 
ferred the  load  by  two  3-in.  diameter  rods 
to  the  short  24-in.  beams.  Thus  the  entire 
load  on  the  columns  and  the  weight  of  half 
of  the  mat  was  transferred  to  the  main 
needlebeams. 

The  excavation  under  one-half  of  this  mat 
was  next  made  to  about  four  feet  above 
the  subgrade  of  the  subway  excavation, 
wood  and  steel  sheeting  being  used.  Five 
16-in.  steel  pipes  were  then  driven  under 
each  column  to  rock,  about  16  ft.  below 
subgrade,  and  excavated  with  post-hole  au- 
gers. These  pipes  and  the  excavation  above 
were  then  filled  with  concrete  up  to  within  3 
ft.  of  the  bottom  of  the  concrete  mat.  Two 
granite  wedging  stones  were  then  placed 
to  transfer  the  load  to  the  new  foundation. 


NORTH  EDGE  OF  OLD  CONCRETE  MAT  AND  NORTH  COLUMNS  SUSPENDED  ON   NEEDLEBEAMS 
Sheeting  around  tap  of  pit  dug  to  reach  bottom  of  mat  shows  at  lower  left-hand  comer. 


umns  along  Fourteenth  Street  were  first 
needled.  Brackets,  riveted  to  the  columns, 
transferred  the  load  to  24-in.  140-lb.  I- 
beams,  which  in  turn  rested  on  the  main 
needlebeams  running  parallel  to  Seventh 
Avenue.  Four  of  these  latter,  which  were 
30-in.  180-lb.  I-beams,  were  required  per 
column.  The  south  ends  had  a  bearing  on 
the  south  end  of  the  concrete  mat,  and  the 
north  ends  were  set  on  timber  cribwork. 
Not  only  did  these  beams  carry  the  weight 
on  the  columns,  but  they  also  held  the  dead 
load  of  half  of  the  concrete  mat,  which  it 
was  decided  not  to  remove.  As  soon  as  the 
load  on  the  columns  was  transferred  to  the 
beams,  by  the  usual  method  of  jacking,  3-in. 
sheet  piling  was  driven  around  the  corner 
column  and  the  one  next  it  on  the  Four- 
teenth Street  side  and  the  excavation  car- 
ried to  the  bottom  of  the  mat.  Seven  short 
9-in.  I-beams,  6  ft.  long,  were  then  placed 
under  the  mat  at  three  different  points,  with 
one  end  of  each  butting  against  the  sheet 
piling,  the  other  ends  catching  under  the 
mat  with  a  bearing  of  about  2  ft.  These 
9-in.  I-beams  were  then  made  into  inverted 
cantilevers  by  running  posts  up  from  the 
ends  nearest  sheet  piling  to  the  bottom  of 


Thus  the  north  end  of  the  mat  rested  on  a 
new  concrete  footing,  which  at  the  east  and 
west  ends  was  carried  on  pile  clusters. 

The  southern  half  of  the  concrete  mat 
was  underpinned  next  by  sliding  the  main 
needlebeams  south,  with  their  north  ends 
bearing  on  the  new  foundation  and  their 
south  ends  on  the  footings  of  the  next  two 
columns  southward.  The  new  concrete 
footing  was  placed  as  on  the  north  end, 
except  that  three  additional  piles  were 
driven  between  the  columns.  The  work  was 
then  continued  from  north  to  south  in  the 
same  manner  until  all  the  columns  in  the 
two  rows  on  the  Seventh  Avenue  side  had 
been  underpinned. 

The  work  at  this  point  is  part  of  sec- 
tion 4,  routes  4  and  38,  of  the  Seventh  Ave- 
nue-Lexington Avenue  subway.  F.  W.  Car- 
penter is  division  engineer  and  J.  F.  Fouhy 
section  engineer  for  the  Public  Service 
Commission,  of  which  Robert  Ridgway  is 
engineer  of  subway  construction.  For  the 
contractors,  the  Engineering  and  Construc- 
tion Department  of  the  United  States  Realty 
&  Improvement  Company,  C.  H.  Stengel 
is  chief  engineer  and  E.  A.  Little  general 
superintendent. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Concrete  Institute  Makes 

Sand  Leading  Topic 

of  Convention 

Necessity  of  Long-Time  Mixing  and  Detailed 
Attention  to  Sand  with  Modulus  of  Fine- 
ness Defined  Features  of  Program 

Moving  pictures  indicating  the  necessity  of 
long-time  mixing  of  concrete  and  better  han- 
dling methods  made  the  Wednesday  evening 
meeting  of  the  nine-session  convention  of  the 
American  Concrete  Institute  in  Chicago,  Feb. 
14  to  17,  the  best  attended.  The  topic  of  sand 
analyses,  sand  specifications,  sand  quality  and 
sand  in  relation  to  other  aggregates  was  dis- 
cussed as  never  before  by  the  institute.  As 
more  than  forty  papers  and  eleven  reports 
were  presented,  many  of  them  being  read  in 
full,  the  interest  lagged  considerably  at  times, 
although  the  average  attendance  at  each  ses- 
sion was  about  fifty.  The  final  registration 
was  435. 

Pavement  Specification  Changes 

The  report  of  the  committee  on  concrete 
roads  and  pavements,  presented  by  A.  N.  John- 
son, chairman,  had  been  awaited  with  such  in- 
terest that  the  hall  was  crowded  to  hear  of 
the  changes.  Only  four  alterations  in  last 
year's  proposed  specifications  were  made: 
First,  provision  is  made  for  a  field  test  of  the 
fine  aggregate.  Second,  mixing  in  the  drum 
is  to  be  continued  for  a  full  minute,  irrespec- 
tive of  the  size  of  batch  and  rate  of  speed 
used,  although  that  rate  must  be  not  less  than 
12  r.p.m.  Third,  reinforcement  shall  have  a 
weight  not  less  than  28  lb.  per  100  sq.  ft. 
Fourth,  an  additional  specification  has  been 
prepared  for  concrete  pavement  between  street- 
car tracks  whereby  the  traffic  is  to  be  excluded 
for  two  weeks.  A  motion  to  adopt  the  speci- 
fication was  carried  unanimously  after  Mr. 
Johnson  stated  that  no  changes  had  been  made 
without  definite  evidence  before  the  committee. 

Long-Time  Mixes  Already  Used 

Nathan  C.  Johnson  told  the  convention  that 
there  is  a  growing  tendency  to  insist  upon 
longer  mixing  periods  for  concrete. 

His  moving  pictures  indicated  the  speed 
with  which  many  mixers  have  been  working 
and  later  he  showed  views  indicating  the 
change  during  a  year's  time,  even  in  general 
advertising,  from  the  idea,  "speed  of  mix"  to 
"quality  of  mix." 

In  constructing  the  tall,  hemispherical-bot- 
tom water  tower  at  Middleboro,  Mass.  (see 
page  279),  George  Sampson,  consulting  engi- 
neer, stated  in  his  paper  on  the  subject  that 
the  concrete  was  retained  in  the  mixer  for 
1%  min.  for  the  foundation  concrete  and  2 
min.  for  the  tank  and  tower  concrete. 

John  T.  Gephart,  in  constructing  the 
Easton-Allentown  concrete  road  in  Pennsyl- 
vania, insisted  on  concrete  being  mixed  for 
1%  min.,  according  to  a  paper  presented  on 
the  subject.  He  added  that  tests  indicated 
that  the  additional  time  was  well  spent. 

S.  F.  Butler,  in  reviewing  a  paper  on  the 
DuPont  Boulevard,  by  Charles  Upham,  chief 
engineer  (see  page  280),  stated  that  the  test 
indicated   long-time  mixing. 

H.  S.  Scoyoc,  chief  engineer  of  the  Toronto- 
Hamilton  Highway  Commission,  described,  by 
the  aid  of  moving  pictures,  a  36-mile  stretch 
of  Canadian  concrete  road  now  in  the  course 
of  construction.  This  highway  is  said  to  be 
the  longest  concrete  load  of  its  width.  Of 
special  interest  was  the  operation  of  two  mix- 
ers, side  by  side,  on  a  50-ft.  pavement  and 
(Continued  to  page  96,  column  3.) 


Concrete  Road  Conference  Evokes  Large 
Volume  of  Practical  Information 

Largely  Attended  Sessions  in  Chicago  Consider  Details  Summar- 
ized in  Seventeen  Committee  Reports — Code  of  Practice  Adopted 

CONFIDENCE  in  concrete  roads  was  the  most  marked  characteristic  of  the  second 
National  Conference  on  Concrete  Road  Building,  held  in  Chicago  Feb.  15  to  Feb. 
18.  While  many  men  at  the  first  conference,  held  in  the  winter  of  1914,  had  not  then 
been  convinced  of  the  value  of  this  comparatively  new  type  of  highway,  this  attitude  of 
doubt  was  conspicuously  absent  at  last  week's  meeting.  It  was  evident  from  the  dis- 
cussions in  the  conference,  and  from  the  corridor  talk,  that  the  art  was  more  in  a 
formative  stage  two  years  ago,  but  that  now  the  principal  problems  had  been  solved. 
For  that  reason  there  was  little  debate  on  the  more  important  questions.  Refinement 
and  details  received  the  more  attention.  The  sentiment  in  favor  of  the  highest  class 
of  workmanship  was  very  apparent,  as  was  also  a  clear  appreciation  of  the  necessity 
for  efficient  maintenance.  Of  the  particular  technical  features  the  most  noticeable,  prob- 
ably, was  the  sentiment  in  favor  of  increasing  the  distance  between  expansion  joints. 

At  its  final  session  the  conference  adopted  a 
resolution  authorizing  the  continuance  of  the 
advisory  committee  and  investing  the  latter 
with  full  power  to  arrange  for  another  con- 
ference, to  set  the  date  and  make  any  changes 
in  its  organization  it  deemed  necessary.  The 
conclusions  of  the  conference  are  published  on 
page  276,  and  the  committee  reports  on  page 
286. 

The  total  registration  at  the  conference  was 
698,  with  an  average  attendance  at  sessions  of 
about  400.  Dr.  W.  F.  M.  Goss,  chairman  of  the 
conference,  presided  at  the  first  and  last  ses- 
sions. The  other  meetings  were  presided  over 
by  Dean  F.  E.  Turneaure,  of  the  college  of  en- 
gineering. University  of  Wisconsin;  Richard 
L.  Humphrey,  Philadelphia ;  Hector  J.  Hughes, 
professor  of  civil  engineering,  Harvard  Uni- 
versity; H.  E.  Breed,  first  deputy  commis- 
sioner. New  York  State  Highway  Commission. 

General  Papers 

The  plan  of  the  convention  was  to  take  up 
the  details  of  concrete  road  construction  with 
the  committee  reports,  of  which  there  were 
seventeen,  as  the  basis.  The  first  session,  how- 
ever, was  given  up  to  general  papers.  W.  G. 
Edens,  president  of  the  Illinois  Highway  Im- 
provement Association,  and  Henry  B.  Joy, 
president  of  the  Lincoln  Highway,  discussed 
the  general  problems  of  road  improvement, 
pointing  out  that  appreciation  by  the  general 
public  is  necessary  in  order  that  the  highway 
movement  may  continue  to  grow. 

Major  Amos  A.  Fries,  Corps  of  Engineers, 
U.  S.  A.,  discussed  the  value  of  permanent 
highways  for  national  defense  and  brought 
out  considerable  discussion.  There  was  keen 
interest  among  the  highway  engineers  present 
as  to  the  strength  of  bridges  needed  to  provide 
for  the  passage  of  an  army.  Major  Fries 
assurred  those  present  that  bridges  that  will 
carry  a  16-ton  tractor  will  provide  adequately 
for  army  needs.  He  laid  very  great  stress  on 
the  need  for  an  adequate  number  of  well- 
trained  men,  saying  that  highways  for  defense, 
forts,  warships  and  all  other  military  equip- 
ment are  useless  without  an  adequate  army  to 
man  and  operate  them. 

Edward  Hoopes,  of  the  Fidelity  &  Deposit 
Company  of  Maryland,  discussed  maintenance 
funds  for  concrete  roads,  taking  the  position 
that  five-year  maintenance  clauses,  not  only 
on  concrete  roads  but  on  all  types,  should  be 
abolished.  He  maintained,  and  in  this  he  was 
heartily  supported  by  those  who  participated 
in  the  discussion,  that  experimentation  should 
not  be  made  at  the  expense  of  the  contractor 
or  through  the  agency  of  maintenance  funds, 
but  should  be  assumed  by  th^  municipality  or 
state  on  their  own  initiative.     He  did  advo- 


Military  Map  Data  Collected 

Quickly  by  Approximate 

Methods 

Exigencies  of  War  Demand  Speed  Rather  Than 

Extreme    Accuracy,    According    to    Capt, 

Richard  T.  Coiner,  Corps  of  Engineers, 

United  States  Army 

While  the  basic  principles  of  map-making 
for  military  purposes  are  the  same  as  those 
for  topographic  surveying  in  civil  practice,  the 
soldier's  work  is  radically  different  in  its  ob- 
jects, methods  of  procedure  and  apparatus  em- 
ployed. These  differences  were  explained  by 
Capt.  Richard  T.  Coiner,  Corps  of  Engineers, 
U.  S.  Army,  in  the  second  military  lecture  of 
the  series  organized  by  the  four  national  en- 
gineering societies  and  delivered  Feb.  21  in 
the  auditorium  of  the  Engineering  Societies 
Building,  New  York  City.  As  a  supplement 
to  Captain  Coiner's  address,  Capt.  Halstead 
Dorey,  aide-de-camp  to  General  Leonard  Wood, 
outlined  the  object  of  the  military  training 
camps  held  last  summer  at  Plattsburg,  N.  Y., 
and  to  be  repeated  this  year. 

Immense  Battlefronts  Now 

The  fact  that  battlefronts  have  increased 
from  a  length  of  a  few  miles  during  the  Civil 
War  to  hundreds  of  miles  in  the  present  war 
in  Europe  was  cited  by  Captain  Coiner  as  evi- 
dence of  the  tremendously  increased  impor- 
tance of  military  maps.  A  commanding  of- 
ficer, to-day,  cannot  hope  to  see  all  of  his  troops 
in  action.  He  must  remain  at  some  central 
point  and  base  the  plans  for  his  campaign  upon 
reports  from  his  subordinates.  In  this  work 
maps  are  of  the  utmost  value,  and  it  is  the 
duty  of  engineer  troops  to  supply  them  regu- 
larly each  night  as  a  guide  for  the  next  morn- 
ing's orders  governing  troop  movements. 

While  existing  maps,  such  as  those  furnished 
by  the  United  States  Geological  Survey,  are 
of  considerable  value,  they  do  not  give  all  in- 
formation of  a  military  nature  which  is  de- 
sired. A  military  map.  Captain  Coiner 
pointed  out,  should  show  the  character  of  all 
i-oads,  with  the  existing  grades,  especially  the 
steepest ;  all  trails ;  railroads,  with  the  number 
of  tracks,  siding,  stations,  cuts  and  fills,  etc.; 
telegraph  and  telephone  lines;  lakes;  canals 
with  locations  of  locks  and  dams;  streams, 
with  the  width,  depth,  strength  and  direction 
of  current  and  character  of  banks;  fords  and 
ferries,  and  bridges,  with  the  type  and  ma- 
(Continued  to  page  303,  column  1.) 
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cate,  however,  a  one-year  maintenance  fund, 
feeling  that  this  was  a  sufficient  guarantee 
that  the  work  had  been  properly  performed. 
Sentiment  in  the  conference,  if  those  who 
spoke  were  representative,  was  clearly  in 
favor  of  the  abolition  of  the  maintenance 
fund. 

Among  the  other  miscellaneous  addresses 
was  one  on  "Motor  Haulage  and  Good  Roads," 
by  S.  M.  Williams,  of  the  Garford  Motor  Truck 
Company.  He  pointed  out  that  the  truck 
manufacturers,  and  also  the  builders  of  pleas- 
ure automobiles,  are  vitally  interested  in  the 
good  road  problem,  for  their  equipment  is  al- 
most useless  if  roads  are  impassable.  This 
is  especially  true  of  motor  trucking,  and  he 
cited  many  instances  where  trucks  could  not 
be  used  at  all  because  of  road  conditions.  He 
explained  in  detail  the  character  of  the  high- 
way campaign  that  has  been  conducted  by  his 
company.  A  booklet  has  been  distributed 
among  highway  improvement  associations, 
sent  to  individuals  in  counties  where  bond 
issues  were  to  be  voted  on,  supplied  to  uni- 
versities which  requested  them,  and  in  general 
furnished  to  anybody  who  could  make  use  of 
them  in  connection  with  highway  campaign 
work. 

Subgrade  and  Design 

In  discussing  the  report  on  "Organization 
of  Concreting  Crew,"  presented  by  H.  P.  Gil- 
lette, editor  of  Engineering  and  Contracting, 
H.  J.  Kuelling,  of  Milwaukee,  advanced  an  ob- 
jection to  advertising  work  early  in  the  winter. 
While  this  method  was  satisfactory,  he  stated, 
for  local  contractors,  those  from  other  sections 
could  see  so  little  in  the  winter  months  that 
there  was  no  advantage.  Discussing  the  mat- 
ter of  force  account  versus  contract  work, 
Charles  Whiting  Baker,  editor  of  Engineering 
News,  maintained  that  force  account  was  just 
as  satisfactory  as  contract  work,  provided  a 
competent  engineer  who  knew  construction 
methods  was  employed  and  provided  also  his 
hands  were  not  tied  by  politcal  considerations. 
As  opposed  to  Mr.  Baker's  view,  another 
speaker  called  attention  to  the  fact  that  gov- 
ernments and  municipalities,  as  a  rule,  do  not 
keep  their  forces  from  one  year  to  another, 
taking  chances  upon  being  able  to  pick  them  up 
again  in  the  spring.  The  good  contractor, 
however,  keeps  a  nucleus  of  his  best  men  from 
season  to  season. 

Under  the  head  of  width  of  pavement  there 
was  a  spirited  discussion  as  to  the  advisability 
of  building  single-track  roads  as  narrow  as 
8  or  9  ft.  In  general  the  sentiment  was  in 
favor  of  a  10-ft.  width,  but  instances  were 
cited  where  the  narrower  pavements  had  given 
satisfaction.  W.  M.  Acheson,  of  the  New  York 
State  Highway  Department,  cited  a  case  of  a 
6-mile  road  only  8  ft.  wide,  in  which  the  pave- 
ment was  placed  to  one  side  of  the  center  line, 
so  as  to  carry  the  loaded  traffic.  The  light 
traffic  took  the  earth  or  macadam  road  along- 
side. If  this  desig^n  proves  satisfactory,  he 
stated,  more  mileage  of  that  type  would  be 
built.  The  advantage  of  placing  the  road  to 
one  side  is  that  if  later  the  traffic  gets  to  be 
very  heavy,  the  other  portion  can  be  paved, 
making  a  16  or  18-ft.  roadway. 

Under  the  heading  of  design,  objection  was 
made  to  brooming  the  surface.  George  A. 
Ricker,  consulting  engineer,  Albany,  N.  Y.,  and 
formerly  first  deputy  commissioner  of  the  New 
York  Highway  Department,  pointed  out  that 
brooming  helped  the  situation  with  the  horse 
and  the  farmer  at  the  start.  The  horses  have 
a  rougher  pavement  and  become  used  to  it  by 
the  time  it  wears  smooth.  There  is  further 
advantage  in  the  fact  that  during  curing  the 
corrugations  hold  the  moisture.  Autoraobilists, 
of  course,  do  not  like  the  broomed  pavement, 
because  it  is  hard  on  the  tires.  The  brooming 
is  therefore  done  lightly. 

Aggregates  and  Mixing 

The  discussion  of  the  report  of  the  com- 
mittee on  aggregates,  which  was  presented  by 
D.  A.  Abrams  of  the  materials  research  labo- 
ratory, Lewis  Institute,  Chicago,  showed  that 
there  was  a  remarkable  interest  even   in   so 


technical  a  subject  as  this.  Between  350  and 
400  men  stayed  through  a  long,  and  sometimes 
tedious,  discussion,  showing  that  there  was 
keen  appreciation  of  the  importance  of  the 
subject  and  a  sincere  desire  to  learn.  Among 
the  important  points  brought  out  in  this  dis- 
cussion was  Rudolph  J.  Wig's  statement  that 
an  exhaustive  study  of  test  results  obtained 
during  the  last  ten  years  shows  that  the  sand 
should  be  tested  with  the  aggregate  with  which 
it  is  to  be  used  in  practice.  Tests  of  the  sand 
separately  are  unsatisfactory  because  the 
samples  giving  the  highest  results  may  give 
the  lowest  when  combined  with  the  coarser 
material. 

The  report  of  the  committee  on  reinforce- 
ment aroused  a  great  deal  of  discussion.  The 
committee  had  recommended  that  all  concrete 
roads  be  reinforced.  It  was  very  apparent, 
however,  that  those  present  did  not  indorse 
this  point  of  view.  On  going  into  the  details  of 
the  discussion  it  became  apparent  that  the 
reinforcement  could  not  be  considered  as 
assisting  in  carrying  loads,  but  was  used 
merely  to  spread  the  cracks  and  keep  them 
small.  The  experience  of  those,  however,  who 
have  laid  both  reinforced  and  unreinforced 
roads  was  to  the  effect  that  the  maintenance 
cost  on  the  reinforced  roads  was  considerably 
lower  than  upon  the  plain  roads.  A  number  of 
speakers  stated  that  they  believed  it  merely  a 
matter  of  cost,  saying  that  analysis  should  be 
made  to  see  whether  the  cost  of  reinforcing 
might  not  be  saved,  and  whether  an  amount 
equivalent  to  or  less  than  the  interest  charge 
on  the  saved  amount  would  not  maintain  satis- 
factorily an  unreinforced  road. 

Chute  Distribution  Indorsed 

The  committee  on  mixing  and  placing  con- 
crete, whose  chairman  was  Ernest  McCullough, 
of  Chicago,  reported  at  length  the  results  of 
tests  made  by  the  committee  upon  a  chute  type 
of  concrete  mixer.  Despite  conclusions  reached 
and  published  two  years  ago  condemning  the 
chute  type  of  machine,  this  committee  found 
that  the  chute  was  as  satisfactory  as  the 
boom-and-bucket  type.  The  committee  also 
made  tests  of  the  effect  of  hydrated  lime  upon 
the  material.  While  it  did  not  find  that  the 
concrete  with  the  addition  of  hydrate  fiowed 
more  readily,  as  has  been  claimed,  the  com- 
mittee found  that  there  was  a  distinct  ad- 
vantage in  preventing  segregation.  It  was 
noted,  too,  that  the  water  was  quickly  squeezed 
out  of  samples  using  hydrated  lime,  and  in 
which  an  excess  amount  of  water  had  been 
used  in  order  to  secure  good  flow  in  the  chutes. 
The  committee  strongly  recommended  the 
weighing  type  for  measuring  water,  which  has 
been  introduced  recently  on  a  new  mixer. 

Joints  and  Maintenance 

After  the  presentation  of  the  report  of  the 
committee  on  joints,  vigorous  discussion  in- 
dicated that  the  tendency  is  to  increase  the 
distance  between  them.  Some  even  advocated 
the  entire  omission  of  the  joints,  in  these  cases 
using  a  reinforced-concrete  pavement.  In  gen- 
eral, too,  those  who  favor  a  considerable  spac- 
ing distance,  prefer  to  reinforce  their  slabs. 

Much  interest  was  displayed  in  the  report  of 
the  committee  on  maintenance,  and  a  spirited 
discussion  ensued.  It  was  apparent  that  there 
is  now  keen  appreciation  of  the  need  for  close 
attention  to  incipient  holes  and  to  cracks  as 
soon  as  they  appear.  The  chairman  of  the 
committee,  A.  H.  Hinkle,  deputy  highway  com- 
missioner of  Ohio,  showed  by  lantern  slides 
the  maintenance  outfits  used  in  various  states. 
He  also  gave  cost  of  maintenance  on  roads  in 
Ohio.  The  brick  and  concrete  roads  last  year 
averaged  $29  per  mile.  Other  types  ran  up 
into  the  hundreds.  Mr.  Hinkle  placed  strong 
emphasis  on  the  need  of  segregating  the  cost  of 
maintaining  the  surface  from  the  other  main- 
tenance items,  such  as  the  expenditurii>  on 
ditches,  brush  cutting,  guard  rails,  etc.  After 
the  presentation  of  his  paper  he  called  atten- 
tion to  the  danger  of  placing  too  much  tar  on 
cracks  and  in  holes,  thus,  by  successive  appli- 
cations, building  up  a  mound  around  the  de- 
pression which  will  eventually  result  in  shat- 


tering the  pavement  as  vehicles  drop  from  the 
mound  onto  the  concrete.  It  was  suggested 
that  it  might  be  possible  to  scrape  off  this  ex- 
cess tar  before  a  re-application.  Mr.  Hinkle 
pointed  out,  however,  that  this  was  difficult 
and  that  the  very  best  method  was  to  exercise 
care  in  placing  the  material  in  the  first  in- 
stance. 

Recommended  Practice 

At  the  final  session  the  conference  adopted, 
after  an  intelligent  discussion  in  which  good 
points  were  made,  the  report  of  the  resolutions 
committee.  This  carried  with  it  a  code  of 
recommended  practice,  summarizing  the  main 
points  agreed  upon  by  the  conference.  The 
code  will  be  found  on  page  275  of  this  issue. 

The  resolutions  also  expressed  the  appre- 
ciation of  the  conference  to  the  Cement  Prod- 
ucts Exhibition  Company,  which  financed  the 
meeting. 


Concrete  Institute  Makes  Sand 
Leading  Topic  of  Convention 

{Continued  from  page  295,  column  1.) 

their     subsequent    finishing    from     a     special 
I-beam   bridge. 

Sand  Modulus  of  Fineness  Defined 

Add  up  the  percentages  of  sand  passing  six 
sand  sieves  ranging  from  4  to  100  meshes  per 
inch  and  the  sum  is  the  arbitrary  modulus  of 
fineness  of  sand,  described  by  Duff  A.  Abrams 
in  his  paper  on  "Tests  of  885  Sand  Samples  at 
the  Structural  Materials  Research  Laboratory 
at  Lewis  Institute."  Numerous  other  tests 
have  been  made  during  the  past  four  years 
on  these  sands  to  determine  their  efficiency  for 
making  concrete.  Both  briquettes  and  com- 
pression cylinders  were  made.  These  relations 
were  plotted  by  Mr.  Abrams  with  the  idea  that 
so  great  a  number  would  eliminate  the  effect 
of  freak  sands  and  give  general  laws.  In  gen- 
eral, a  high  modulus,  meaning  a  fine  sand, 
gives  a  low  strength.  A  modulus  of  325  cor- 
responds approximately  to  a  standard  sand 
mixture. 

C.  C.  Brown,  in  a  paper  on  "How  Shall  a 
Rational  Specification  for  Gravel  Concrete  Be 
Developed?"  outlined  the  problems  in  Indiana 
and  detailed  an  ambitious  program  proposed 
at  Purdue  University  for  testing  all  the 
gravels  of  the  state  to  determine  the  line  of 
demarcation   between   sand   and  gravel. 

Cloyd  M.  Chapman  illustrated  the  use  of  the 
Universal  sand  tests  and  stated  that  tests 
could  be  made  in  the  field  in  10  min.  time  and 
that  the  results  checks  closely  with  dry-sieve 
methods. 

The  committee  on  concrete  aggregate,  of 
which  Sanford  E.  Thompson  is  chairman,  pre- 
sented a  progress  report  only.  Some  striking 
reductions  in  strength  of  specimens  stored  in 
the  dry,  as  compared  with  those  stored  in 
damp  sand,  were  outlined. 

E.  J.  Moore,  chairman  of  the  committee  on 
reinforced  concrete  and  building  laws,  pre- 
sented a  suggestion  for  the  anchorage  of  stir- 
rups to  the  slab  which  was  criticised  by  Prof. 
A.  N.  Talbot  as  not  having  a  sufficiently  good 
connection  with  the  steel  in  the  top  of  the 
beam  and  in  the  slab.  The  report  was  re- 
ceived, but  as  there  were  numerous  objections 
the  specifications  were  held  in  abeyance  with 
the  suggestion  that  as  many  clauses  as  possible 
be  made  to  conform  to  those  issued  by  the 
Joint    Committee. 

A  cement  drain-tile  specification  was  sub- 
mitted by  R.  F.  Havlik,  chairman  of  the 
committee  on  building  blocks  and  cement  prod- 
ucts. It  was  accepted,  but  cannot  be  adopted 
until  another  year,  as  the  rules  require  sub- 
mission at  least  thirty  days  prior  to  the  con- 
vention. 

The  committee  on  nomenclature,  F.  C.  Wight 
chairman,  was  instructed  to  get  in  touch  with 
a  proposed  joint  committee  of  other  organiza- 
tions. No  changes  were  made  in  the  defini- 
tions presented  last  year. 

C.  B.  McCullough's  report  of  the  committee 
on    reinforced-concrete    highway   bridges    and 


With  the  Equipment  Manufacturers  at  the  Cement  Show 


1.  Cement  Companies'  Exhibit.  2.  Koehrlng  mixer.  3.  Kniclterboclcer  mixer.  4,  Chain  Belt  paving  mixer.  5.  Insley  tower  and  chute.  6.  Waterloo  mixer.  7.  Ideal 
mixer.  8,  Halns  gravity  mixer.  9,  Milwauliee  paving-  mixer.  10,  Foote  paving  mixer.  11,  Municipal  mixer.  12,  Jaeger  concrete  machinery.  13,  Gemco  form 
braces.     14,  Smith-Chicago  paver.     15,  Hydraulic  pressed  steel  forms. 
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culverts  was  received  as  information.  It  con- 
tained valuable  data  on  the  preliminary  in- 
vestigation, selection  of  type,  loading  and  de- 
termination of  the  design  of  highway  spans. 
A  plea  was  made  for  more  definiteness  in  the 
outside  investigations. 


In  view  of  the  recent  interest  in  patent 
litigation,  Prof.  W.  K.  Hatt's  paper  on  "Gen- 
esis of  Reinforced  Concrete  Construction,"  go- 
ing back  sixty-four  years,  and  A.  E.  Lindau's 
paper  on  "Construction  of  Flat-Slab  Floors" 
will  be  of  particular  value  to  engineers. 


The  board  of  direction  announced  at  the 
final  session  that  H.  D.  Hynds,  30  Broadway, 
New  York,  had  been  elected  secretary.  Other 
officials  were  announced  in  the  News  of  Engi- 
neering Societies  column  on  page  266  of  last 
week's  issue. 


Chicago  Cement  Show  Most  Elaborate  Ever  Held 

Coliseum  Not  Affording  SuflScient  Space,  First  Regiment  Armory  is  Also  Used — Exhibits 
Indicate   Tendency  Toward   Sturdier   Plant   and  Equipment  to  Meet  New  Conditions 


IF  the  amount  of  space  needed  to  accom- 
modate the  exhibits  is  an  index  of  the 
interest  in  concrete  the  Ninth  Annual  Ce- 
ment Show  held  in  Chicago  last  week  was 
a  mark  of  great  progress.  Space  demands 
exceeded  the  accommodations  of  the  Coli- 
seum, and  about  40  per  cent  additional  room 
was  secured  by  using  the  First  Regiment 
Armory,  nearby.  Of  radical  departures 
there  were  few,  though  the  whole  line  of 
exhibits  again  displayed  the  tendency  shown 
in  recent  years  to  build  sturdier  plant  and 
to  meet  the  new  conditions  which  engineer- 
ing investigation  has  imposed  on  construc- 
tion equipment.  For  example,  to  secure 
more  desirable  slopes  on  chute  types  of  pav- 
ing mixers  there  were  two  high-drum  ma- 
chines shown,  while  a  water-measuring 
device  on  the  weight,  instead  of  the  volume, 
principle  was  exhibited.  There  was  com- 
paratively large  participation,  too,  of  manu- 
facturers of  what  might  be  termed  auxiliary 
equipment,  in  the  sense  that  its  use  is  not 
confined  to  concrete  jobs.  Such,  for  exam- 
ple, were  the  motor  trucks,  pumps  and 
hoists.  ■  Mixer  exhibits  led  the  list  in  num- 
bers. The  show,  as  usual,  was  well  ar- 
ranged, skillfully  managed,  and  staged  in  a 
very  satisfactory  decorative  style. 

Cement   Companies'  Exhibit 

By  far  the  largest  space  allotted  to  any  ex- 
hibitor was  that  of  the  cement  companies, 
which  had  all  pooled  their  interests  in  an  ef- 
fort to  present  material  of  high  educational 
value.  Chief  among  the  items  in  the  large 
space  occupied  in  the  Armory  was  a  testing 
demonstration,  which  compared  the  results  of, 
say,  1:6  mix  with  graded  and  with  bank-run 
materials.  Comparative  cylinders  had  been 
made  up  in  advance  and  were  tested  at  ad- 
vertised periods  each  day.  The  results  chalked 
up  on  a  blackboard  showed  strikingly  the  in- 
feriority of  the  back-run  specimens.  Crowds 
gathered  always  during  the  demonstrations, 
and  even  during  periods  between  the  tests 
interested  and  intelligent  groups  gathered  in 
the  booth  to  quiz  the  demonstrator  in  charge. 

Near  by  were  other  features  that  preached 
silently  but  eloquently  the  danger  of  bank-run 
mixes.  Side  by  side  were  the  ingredients  of 
batch  mixes  of  the  same  nominal  proportions 
— one  set  of  separated,  the  other  of  bank-run 
aggregates. 

Other  features  in  the  cement  companies'  ex- 
hibit were  pavement  slabs  showing  methods  of 
tarring  cracks  and  incipient  holes,  and  panels 
showing  the  artistic  possibilities  of  various 
methods  of  finishing  concrete  surfaces.  Col- 
ored aggregates  in  some  of  the  panels  gave 
very  striking  effects. 


With    the    Mixer    Manufacturers 

A  new  grouting  outfit  and  a  complete  mix- 
ing and  spouting  plant  were  shown  by  the 
Jaeger  Machine  Company,  of  Columbus,  Ohio. 
A  feature  of  the  grouting  outfit  was  a  grout 
cart  equipped  with  plows  so  mounted  on  the 
axles  as  to  revolve  in  the  grout  as  the  cart  is 
wheeled    from   the    mixer,    thus    keeping   the 


grout  agitated  and  preventing  segregation. 
It  is  said  that  a  Jaeger  Big-an-Litle  mixer 
with  special  grouting  equipment  and  the 
Turner  grout  cart  described,  form  a  highly 
economical  outfit  for  grouting  brick  pave- 
ments. The  Jaeger  spouting  plant  shown  in- 
cluded a  mixer  and  an  inclined  track  from 
mixer  to  center  of  form.  The  concrete  is  dis- 
charged from  the  mixer  to  a  skip  car,  carried 
to  the  top  of  the  track  and  here  discharged 
into  double-jointed  spouts  which  can  be  made 
to  reach  all  points  on  the  form. 

A  new  10-ft. -capacity  paving  mixer,  re- 
ferred to  as  the  Lincoln  Highway  type,  was 
featured  in  the  space  of  the  American  Cement 
Machine  Company,  Inc.,  Keokuk,  Iowa.  Fea- 
tures of  this  machine  include  all-steel  con- 
struction and  Hyatt  roller  bearings,  the  latter 
materially  cutting  down  power  consumption 
and  lubricating  cost.  Other  new  models  of 
this  company's  line  on  view  were  a  10-ft.  low- 
charging  mixer;  a  "Boss"  mixer,  of  the  same 
capacity,  with  power  loader;  and  a  5-ft.  Pack- 
ard mixer. 

New  types  of  drum  machines  in  5  and  10-ft. 
sizes,  batch  or  side  loader,  occupied  the  booth 
of  the  Northwestern  Steel  &  Iron  Works,  Eau 
Claire,  Wis.  Chilled-steel  roller  track,  dust- 
proof  bearing  boxes  and  other  new  features 
met  with  favorable  comment. 

In  addition  to  a  Hains  mixer  the  Automatic 
Concrete  Mixer  Company,  Providence,  R.  I., 
exhibited  a  controllable  discharge  bottom- 
dump  bucket  which  the  company  is  now 
marketing  in  sizes  from  1  to  7  cu.  yd.  Fea- 
tures claimed  for  these  buckets,  aside  from 
their  great  capacity,  include  means  for  per- 
mitting the  contents  to  be  spread  out  without 
the  need  for  shovelers  and  for  keeping  the 
bucket  stationary  while  the  contents  are  dis- 
charging. It  is  said  that  the  discharge  is  so 
thoroughly  controlled  that  the  largest  sizes 
can  be  used  without  danger  to  the  lightest 
forms.  Any  portion  of  the  load  may  be 
dumped  at  any  point.  The  sloping  bottom  of 
the  bucket  gives  the  contents  another  mixifig 
as  it  is  dumped,  the  principle  being  the  same 
as  that  of  the  Hains  mixer.  This  type  of 
bucket  has  been  used  on  some  large  jobs. 

The  new  1916  line  of  drum  mixers  and 
pavers  put  out  by  the  Municipal  Engineering 
&  Contracting  Company,  Chicago,  were  on  ex- 
hibition. The  low-chargers  and  side  loaders 
are  made  in  4%  ft.  and  6  ft.  wet  capacity. 
The  paver  is  also  of  6-ft.  capacity.  These  are 
low-priced  mixers  of  good  appearance  and  fit 
in  well  with  the  "Cube"  line. 

Other   New   Mixer   Ideas 

In  addition  to  the  standard  line  of  pavers 
and  mixers  usually  shown,  the  Koehring  Ma- 
chine Company,  Milwaukee,  Wis.,  had  a  new 
group  called  the  "Dandie."  This  includes  two 
sizes  of  small  batch  mixers  and  two  sizes  of 
high-drum  pavers  with  a  chute  delivery. 

Automatic  stops  on  the  charging  skip  to- 
gether with  reduction  in  width  to  a  clearance 
of  87  in.  for  close  quarter  operation  are  the 
new  features  on  the  No.  12  paver  found  in  the 
booth  of  the  Chain  Belt  Company,  Milwaukee, 
Wis.  The  low-charging  Rex  mixers,  6  and 
10-ft.  wet  capacity  were  also  shown,  together 
with  a  rack  from  which  hung  a  complete  set 
of  samples  of  Chabelco  all-steel  chain  belt. 

Three  sizes  of  Foote  pavers,  27-E,  13-E  and 
10-E,  2/3  yd.,  1/3  yd.  and  1/4  yd.  respectively, 
were  shown  by  the  Foote  Concrete  Machinery 


Company,  Chicago.  Three  systems  of  dis- 
tribution were  represented,  boom  and  bucket, 
chute  delivery,  and  cart-guide  and  bumper. 
The  new  feature  of  the  exhibit  was  the  1/3-yd. 
mixer  equipped  with  boom  and  bucket  delivery. 
This  new  machine  is  the  latest  addition  to  the 
Foote  line. 

A  new  model  low-charging  mixer,  7  ft.  wet 
capacity  was  on  exhibit  for  the  first  time  in 
the  space  of  the  Marsh-Capron  Manufacturing 
Company,  Chicago.  This  mixer  is  equipped 
with  loading  platform  and  large  charging 
hopper.  The  paver  is  now  equipped  with  two 
speeds  forward  and  reverse,  and  is  ready  for 
delivery  in  7,  10,  17  and  27  cu.  ft.  wet  capacity. 

Pavers  with  boom  and  bucket  or  chute  de- 
livery, side  loaders,  low-charging  Wisconsin 
mixers,  and  a  working  model  of  a  Wylie  tower 
and  chute  made  up  the  collection  of  contrac- 
tors' machinery  shown  by  the  Milwaukee  Con- 
crete Machinery  Company,  Milwaukee,  Wis. 
The  Wisconsin  No.  9  is  now  equipped  with  a 
low-loading  platform  or  side  loader. 

The  new  high-drum  Smith-Chicago  paver 
was  the  feature  of  the  T.  L.  Smith  Company's 
exhibit,  which  included  new  models  of  low- 
charging  and  side-loading  mixers.  The  new 
paver  is  made  in  four  sizes,  equipped  with 
chute  delivery  with  a  minimum  slope  of  20 
deg.  This  outfit  was  described  at  length  in 
the  Engineering  Record  last  week,  page  268. 
A  small  model  Smith  Duo-Cone  mixer,  a  Mix- 
erette  and  the  new  Smith-Chicago  low  charger 
with  16-in.  loading  platform  completed  an  in- 
teresting exhibit. 

The  Eureka  Machine  Company,  Lansing, 
Mich.,  displayed  its  new  line  of  batch  mixers 
in  addition  to  its  mortar  mixers  and  continuous 
machines.  One  of  each  type  of  machine  in- 
cluded in  the  company's  product  was  shown 
as  was  also  a  portable  contractor's  pumping 
outfit. 

The  new  8-ft.  batch  mixer  which  the 
Knickerbocker  Company,  Jackson,  Mich.,  has 
just  placed  upon  the  market  was  in  evidence. 
The  5  ft.  machine  was  also  shown  as  was  one 
of  the  road  pavers  and  Coltrin  continuous 
mixers.  The  new  8  ft.  machine  has  a  catch 
which  holds  the  charging  hopper  when  ele- 
vated and  thus  relieves  the  brake. 

Additional   Mixer   Exhibits 

Among  the  other  mixer  exhibits  were  the 
following: 

W.  E.  Dunn  Manufacturing  Company,  Hol- 
land, Mich. — Small  mixers,  cement-tile  ma- 
chines, and  a  semi-Diesel  oil  engine  (new)  in 
2,  3,  4%  and  6-hp.  sizes. 

Waterloo  Cement  Machinery  Corporation, 
Waterloo,  Iowa — "Wonder"  mixers,  of  which 
the  10-ft.  paver  was  new. 

Standard  Scale  &  Supply  Company,  Chicago 
— The  "low  charging  line"  in  ten  sizes,  from 
4  to  40  cu.  ft.  dry  capacity,  represented  by 
rix  models. 

Oshkosh  Manufacturing  Company,  Oshkosh, 
Wis. — Mixers,  pavers  and  low  loaders,  saw 
rigs,  trench  pumps  and  back-fillers.  The  back- 
filler and  the  low-loading  mixers  of  5  and 
7% -ft.  wet  capacity  are  new  machines. 

Schaefer  Manufacturing  Company,  Berlin, 
Wis. — A  low  charger  and  an  improved  saw 
rig  with  handsaw  and  several  new  attach- 
ments. 

Atlas  Engineering  Company,  Milwaukee, 
Wis. — Two  models  of  batch  mixers  of  5  and 
7-ft.  dry  capacity. 


Cement  Show  Exhibits  Covered  Wide  Range  of  Products 


1,  Exhibits  in  Chicago  Coliseum.  2,  Trussed  Concrete  Steel  Co.  3,  K.  W.  Dull  Co.  screen  and  Kederal  trucl<.  4.  Blaw  forms.  5,  Sauerman  Bros.  6,  Sterling 
truck.  7.  Garford  truck.  8.  Harvey  truck.  9.  Gramm  truck.  10,  Thomaa  hoista.  H,  Service  truck.  12,  R.  D.  Baker  finishing  machine  for  concrete  roads.  13. 
Keator  and  American  forms.     14,  Sultan  pumps.     15,  Mack  trucks.     16,  Locomobile  truck. 
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Republic  Iron  Works,  Tecumseh,  Mich. — 
The  "Republic  Light  Ten,"  a  new  batch  mixer 
of  10-ft.  capacity  of  dry  materials  with  low 
charging  platform  and  automatic  loader. 

Blystone  Manufacturing  Company,  Cam- 
bridge Springs,  Pa. — Concrete  mortar  and 
plaster  mixers  and  demonstrations  of  the 
process  of  conciete  block  making. 

Ideal  Concrete  Machinery  Company,  Cincin- 
nati, Ohio. — Batch  mixers  of  sizes  up  to  14  ft. 
of  loose  material,  a  comp'.ete  concrete  block 
making  plant  in  operation,  and  various  types 
of  the  company's  automatic  conveyors  and 
feeders. 

Kent  Machine  Company,  Kent,  Ohio. — A 
three-hopper  portable  continuous  mixer  in 
operation,  with  sand-weighing  device. 


style  of  wall  form  held  together  without  spe- 
cial champs,  and  a  new  car  un^oader  chute. 

H.  D.  Cornelius  Company,  Indianapolis,  Ind. 
— Cuib  forms  and  an  adjustable  cement  stap 
form. 

D.  &  A.  Post  Mold  Company,  Three  Rivers, 
Mich. — Concrete  fence  post  molds. 


What    the    Form    Makers    Were 
Showing 

The  Blaw  Steel  Construction  Company, 
Pittsburgh,  found  a  clear  way  to  show  visitors 
how  its  products  were  being  used  on  big  work 
by  exhibiting  half-size  models  of  the  steel 
forms  used  in  constructing  the  New  York 
subways,  the  Wilson  Avenue  tunnel,  Chicago, 
and  the  retaining  walls  on  the  Chicago,  Rock 
Island  &  Pacific  track  elevation,  also  in  Chi- 
cago. Two  new  specialities  were  exhibited,  a 
full-round  telescopic  sewer  form  and  an  ad- 
justable rectangular  culvert  mold.  The  latter 
provides  for  the  insertion  of  side  plates,  so  that 
culverts  from  2  ft.  high  up  to  any  other  size 
can  be  formed.  The  office  occupied  by  the  Blaw 
representatives  was  built  entirely  of  Blaw 
light-wall  forms.  A  section  of  the  space 
formed  a  good-roads  exhibit,  showing  steel 
forms  for  curb  and  gutter,  sidewalk  and  all 
types  of  concrete-road  construction.  Other 
forms  shown  included  types  for  sewers,  col- 
umns and  walls.  Special  steel  plates  used  for 
lining  soft-ground  tunnels  were  also  exhibited. 

The  Hydraulic  Pressed  Steel  Company,  of 
Cleveland,  showed  a  full-size  section  of  the 
Calumet  sewer  forms  furnished  by  the  com- 
pany to  Byrne  Brothers  Dredging  &  Engineer- 
ing Company,  Chicago.  Another  portion  of 
the  exhibit  presented  a  model  of  a  house 
poured  into  Hydraulic  house  forms  at  Euclid 
Beach,  Cleveland.  Also  on  view  were  a  num- 
ber of  full-size  standard  Hydraulic  wall  forms 
designed  to  form  walls  of  any  desired  thick- 
ness, height  and  batter. 

The  exhibit  of  Edward  O.  Keator  &  Com- 
pany, Cincinnati,  Ohio,  consisted  of  a  booth 
built  up  with  the  Hodges  adjustable  shores  as 
the  support  and  the  Hodges  adjustable  floor 
forms  as  the  roof.  The  exhibit  told  its  story 
in  a  clear  and  interesting  manner. 

An  instructive  booth  consisting  of  actual 
beam,  column  and  floor  panel  forms,  supported 
and  held  by  the  Gemco  adjustable  shores  and 
clamps  made  by  the  Gemco  Manufacturing 
Company,  Milwaukee,  Wis.,  offered  a  lesson  in 
economical  form  erection  and  support.  Con- 
tinuous demonstration  of  the  application  and 
use  of  these  appliances  held  an  interested  group 
of  spectators. 

A  new  form  clamp  for  use  with  wire,  to- 
gether with  adjustable  metal  forms  for  round 
columns  made  up  the  exhibit  of  the  American 
Metal  Form  Company,  Chicago.  The  wire 
clamps  eliminate  the  twisting  of  the  wire  in 
tying  these  forms  and  may  be  applied  and 
locked- in  a  "jiffy."  They  are  particularly  ap- 
plicable for  straight  wall,  column  forms,  etc. 

Additional  Form  Exhibits 

Among  the  other  form  exhibits  were  the 
following: 

Schulz  &  Hodgson,  Chicago. — Small  models 
and  full-size  sections  of  the  Hall  interlocking 
culvert. 

Reichert  Manufacturing  Company,  Mil- 
waukee, Wis. — Metal  forms  for  straight  wall 
and  circular  work  were  shown. 

Security  Culvert  Company,  of  Minneapolis, 
Minn. — Models  and  a  full-sized  section  of  the 
Security  concrete  sectional  culvert. 

Hetzel  Steel  Form  &  Iron  Company,  War- 
ren, Ohio. — A  new  steel  manhole  form,  a  new 


Materials  Exhibited 

One  of  the  largest  single  exhibits  in  the  Coli- 
seum was  that  of  the  Trussed  Concrete  Steel 
Company,  Detroit.  The  display  covered  every 
item  of  the  company's  wide  line,  including 
Kahn  pressed  steel  construction  for  light  fire- 
proof construction.  United  steel  sash,  semi- 
stock  sash,  sliding  and  casement  sash,  reinforc- 
ing steel  of  all  types,  Floretyle,  Kahn  trussed 
bars,  rib  bars,  Hy-Rib  and  metal  lath.  An  im- 
portant part  of  the  exhibit  was  a  solid  slab  de- 
picting what  was  described  as  "the  permanent 
concrete  road  of  the  future.  The  concrete  was 
reinfoiced  with  Kahn  road  mesh.  Expansion 
joints  were  protected  by  the  new  Kahn  armor 
plate,  a  feature  of  which  is  a  beve'ed  joint 
which  produces  a  flush  surface,  protects  the 
edges  of  the  concrete  slab  against  chipping  and 
is  firmly  anchored  in  the  slab. 

A  special  device  was  installed  by  the 
Standard  Paint  Company,  New  York,  to  im- 
press upon  visitors  the  upward  pressure  on 
floors  due  to  static  heads  of  water  at  various 
heights.  A  plunger  exactly  1  ft.  square  was 
placed  in  a  tank  connected  by  hose  to  a  bucket 
of  water  so  suspended  that  it  could  be  raised 
and  lowered  to  increase  or  decrease  the  head. 
The  upward  push  on  the  plunger  was  measured 
on  a  heavy  spring  scale.  The  object  of  the 
exhibit  was  to  show  builders  that  floors  are 
frequently  made  so  thin  that  no  amount  of 
waterproofing  can  keep  them  dry.  As  manu- 
facturers of  "Impervite,"  a  waterproofing  com- 
pound, the  Standard  Paint  Company  recog- 
nizes the  wisdom  of  carrying  on  educational 
work  of  this  character. 

L.  Sonneborn  Sons,  Inc.,  New  York,  evolved 
a  novel  way  to  demonstrate  the  effect  of  treat- 
ing concrete  with  "Lapidolith,"  the  company's 
liquid  hardener.  An  abrasion  machine  held  a 
treated  and  an  untreated  specimen  of  concrete 
of  equal  size  with  equal  pressure  against  a 
carborundrum  disc  revolving  about  a  vertical 
axis  at  about  50  r.p.m.  Worn  specimens  ex- 
hibited were  said  to  show  that  a  2-in.  cube 
"lapidized"  wore  1/32  in.  on  a  side,  while  the 
untreated  specimen  wore  1%  in. 

Additional  Materials  ExhiDits 

Among  the  other  exhibits  of  materials  were 
the  following: 

American  Steel  &  Wire  Company,  Chicago. — 
Reinforcing  steel  mesh  in  rolls,  with  large 
photographs   of   actual    uses. 

Universal  Concrete  Bar  Company,  Chicago. 
— Miniature  models  of  concrete  roads,  curbs 
and  intersections  with  steel  bars  and  plates  for 
the  protection  of  curbs  and  joints  and  steel 
nosing  for  stair  treads. 

Carnegie  Steel  Company  and  Illinois  Steel 
Company. — Joint  exhibit  showing  various  sizes 
of  twisted  squares  for  reinforcing  concrete. 

Smooth-On  Manufacturing  Company,  Jersey 
City. — Iron  cements  for  dust-proofing,  water- 
proofing, oil-proofing  compound,  and  floor 
hardener. 

Philip  Carey  Company,  Cincinnati,  Ohio. — 
"Elastite,"  for  use  in  expansion  joints  on  con- 
crete construction. 

Ceresit  Waterproofing  Company,  Chicago. — 
Products  for  the  protection  and  "permanent- 
izing"  of  concrete  and  allied  materials. 

Pioneer  Asphalt  Company,  of  Lawrenceviile, 
111.— Asphaltic  products  for  waterproofing, 
paint  and  road  surfaces,  expansion  joints  and 
sheet  waterproofing. 


and  7-ton  dump  trucks,  it  is  now  placing 
on  its  chassis  street  flushers  and  sprinklers, 
as  well  as  pressure  road  oilers.  The  chassis 
is  made  in  two  types  with  the  engine  either 
under  the  foot  board  or  hood.  The  latter  de- 
sign shortens  the  wheel  base,  making  a  com- 
pact truck  with  short  turning  radius. 

A  7% -ton  Mack  truck  with  Mack  power 
dump  body  was  displayed  by  the  International 
Motor  Company,  New  York.  The  company  also 
distributed  an  interesting  pamphlet  describ- 
ing how  their  6%-ton  Saurer  trucks  recently 
solved  the  problem  of  transporting  loads  as 
high  as  13  tons  for  the  Carnegie  solar  observ- 
atory over  a  hazardous  trail  up  Mount  Wilson, 
Cal  ,   6000   ft.   above   sea-level. 

A  dump  wagon  with  a  new  closing  method, 
eliminating  the  use  of  winding  chain  and 
ratchet  was  shown  by  the  America  Dump 
Wagon  Company,  Cedar  Rapids,  Iowa.  The 
pivoted  1%-in.  steel  carrier  rods  run  the  full 
length  under  each  bottom.  A  single  chain  con- 
nects a  carrier  rod  with  the  closing  lever  and 
one  movement  shuts  the  bottom.  A  foot  trip 
drops  either  side  independently.  Capacity,  2 
yd.  This  wagon  was  designed  by  Mr.  Murray 
of  Murray  Brothers,  railroad  contractors, 
Cedar    Rapids,    Iowa. 

Two  trucks  loaded  with  cement  stationed 
outside  of  Coliseum  formed  the  exhibit  of  the 
Harvey  Motor  Truck  Co.,  Harvey,  111.  The 
larger  truck  is  equipped  with  a  Lee  two-way 
side-dump  body. 

A  massive  6-ton  truck  of  new  design,  was 
the  feature  of  the  exhibit  of  the  Gramm- 
Bernstein  Company,  Lima,  Ohio.  It  is  espe- 
cially built  for  hauling  cement,  asphalt,  stone, 
sand  and  gravel.  The  great  steel  hopper  body 
is  elevated  vertically  by  a  hydraulic  hoist, 
instead  of  being  tipped  at  an  angle  as  is  the 
usual  custom.  Considerable  interest  was  also 
evinced  in  the  Gramm  transmission  which 
obviates  the  stripping  of  gears,  because  the 
latter  are  always  in  mesh,  the  shifting  being 
done  by  large  square  hardened  steel  dogs. 

A  power  dump,  steel  body  5-ton  truck,  re- 
sponding readily  to  the  operation  of  levers, 
all  within  easy  reach  of  the  driver,  and  a  2-ton 
delivery  truck  were  shown  by  the  Garford 
Motor  Truck  Company. 

A  3%-ton  contractor's  truck  with  power 
dump  and  steel  body  was  on  display  at  the 
booth  of  the  Federal  Motor  Truck  Company, 
Detroit,  Mich.  This  is  a  worm-drive  truck, 
concerning  which  cost  data  figures  were  given 
in  a  series  of  leaflets. 

Additional  Transportation  Exhibits 

Among  the  other  transportation  and  truck 
exhibits  were  the  following: 

.Baker  Manufacturing  Company,  Springfield, 
111. — The  Maney  four-wheel  1-cu.  yd.  scraper 
for  earth-moving  contractors. 

Austin-Western  Road  Machinery  Company, 
Chicago. — A  two-speed  forward  and  reverse 
gasoline  tandem  road  roller,  crushers,  wagons, 
oilers  and  graders. 

Gallon  Iron  &  Manufacturing  Company, 
Gallon,  Ohio. — Working  models  of  the  Eclipse 
unloader,  graders,  scrapers,  road  drags  and 
other  road  machinery. 


Trucks  and  Hauling  Equipment 

The  contracting  field  has  proved  an  interest- 
ing one  for  the  Sterling  Motor  Truck  Company, 
of  Milwaukee,  and  in  addition  to  their  3V^,  5 


Equipment    of    a     Miscellaneous 
Character 

The  Berg  rotary  concrete  surfacer,  a  new 
device  exhibited  by  the  Elevator  Supply  &  Re- 
pair Company,  New  York,  was  shown  in  oper- 
ation. The  machine  is  designed  to  supplant 
hand  rubbing  in  removing  board  marks  and 
projections  from  concrete  surfaces.  One  man 
with  this  machine  can,  it  is  said,  cover  1000 
sq.  ft.  per  day.  The  machine,  which  weighs 
about  30  pounds,  is  slung  over  the  operator's 
shoulder.  A  flexible  shaft  from  the  electric 
motor  revolves  16  self-sharpening  steel  cut- 
ters at  2500  r.p.m.  By  substituting  a  car- 
borundum disc  for  the  steel  cutters,  it  is  pos- 
sible to  give  concrete  surfaces  a  smooth  finish, 
presenting  the  appearance  of  a  plastered  sur- 
face, which  can  be  painted. 
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Devices  for  reinforcing  steel  bending,  both 
power  and  hand  operated  made  up  the  exhibit 
of  Kardong  Brothers,  Minneapolis,  Minn.  The 
power  bender  operated  by  gas  engine  or  elec- 
tric motor  offers  the  contractor  a  machine 
which,  it  is  claimed,  will  do  four  times  the 
work  of  a  hand  bender,  with  attendant  de- 
crease in  cost.  The  power  machine  will  handle 
four  %-in.,  three  %-in.,  two  1-in.  and  up  to 
one  1%-in.  square  rods. 

A  new  line  of  gasoline  engines  for  contrac- 
tors' machinery  was  represented  by  five  sizes, 
1%  to  10  hp.,  in  the  space  of  the  Brownwall 
Engine  &  Pulley  Company,  Holland,  Mich. 
The  display  covered  both  air  and  water-cooled 
horizontal  enclosed  crank  case  types  with 
jump-spark  ignition. 

The  application  of  steam  as  driving  power 
for  two-speed  hoists  was  demonstrated  by  the 
Thomas  Elevator  Company,  Chicago,  in  the 
new  8  X  10-in.  double-drum  steam  hoist  which 
has  been  designed  for  exceptionally  heavy 
duty  on  dragline  or  cableway  operation.  There 
were  also  shown  an  electric-driven  hoist  and  a 
single-speed  builder's  hoist. 

Pressure,  trench  and  centrifugal  pumps, 
saw  rigs,  band  saws,  material  elevators  and 
mortar  mixers  were  on  exhibit  by  the  C.  H.  & 
E.  Manufacturing  Company,  Milwaukee,  Wis. 
One  of  the  most  interesting  machines  was  a 
new  design  of  trench  pump,  with  capacity  of 
3000  gal.  per  hour.  This  is  claimed  to  be  the 
most  compact  unit  on  the  market,  weighing 
but  475  lb.  The  engine  is  direct-connected  to 
a  worm-drive  which  lends  itself  to  the  compact 
design. 

The  booth  of  the  Whitman  A.  Company,  St. 
Louis,  Mo.,  was  occupied  with  1916  models  of 
pressure,  trench  and  centrifugal  pumps  with 
saw  rigs,  hoists  and  engines.  Special  stress 
was  laid  of  the  high  efficiency  of  the  company's 
centrifugal  pumps. 

The  Sasgen  Derrick  Company,  of  Chicago, 
showed  light  hand  derricks  of  almost  every 
conceivable  type.  A  1-ton  power  tower-boom, 
with  steel  fittings,  for  use  on  concrete  hoist 
towers  was  a  new  feature.  In  addition  a 
single  shaft  change  gear  winch,  5  to  1  ratio, 
designed  to  be  mounted  on  the  company's  2- 
ton  derrick  was  exhibited. 

A  self-contained  portable  crushing  plant  in- 
■cluding  engine,  bins,  elevators,  7  x  10-in.  jaw 
crusher  and  screen,  particularly  adiipted  for 
small  jobs  and  highway  work,  according  to  the 
Smith  Engineering  Works,  Milwaukee,  Wis., 
was  shown  for  the  first  time.  A  No.  3  Tel- 
Smith  gyratory  crusher  for  heavy  work  and 
larger  capacity  for  both  portable  or  station- 
ary plants  was  also  shown.  The  gyratory 
crushers  are  manufactured  in  seven  sizes. 

Road  builders  who  attended  the  Second  Na- 
tional Conference  on  Concrete  Boad  Building 
were  interested  in  the  exhibit  of  the  R.  D. 
Baker  Company,  Detroit,  Mich.  A  finishing 
machine  for  concrete  roads  was  shown  in 
operation.  It  stamps  the  concrete  and  elimi- 
nates screeding  by  hand. 

Towering  over  all  the  machinery  exhibited 
at  the  show  was  a  new  40-ft.  steel  quick-shift 
boom  gravity  plant  for  concrete  distribution 
shown  by  the  Insley  Manufacturing  Company, 
Indianapolis,  Ind.  The  new  feature  of  this 
outfit  consists  of  pivoting  the  top  dumping 
guides  to  the  sliding  frame  which  carries  the 
receiving  hopper.  Consequently,  in  shifting 
the  point  of  spill,  the  top  dumping  guides  go 
along  up  and  down  the  tower  with  the  shift- 
ing of  the  hopper.  The  Insley  automatic  con- 
crete roller  hoist  bucket  was  also  shown  as 
was  the  controllable  center  dump  from  bucket 
and  the  center  dump  utility  bucket.  Concrete 
chutes  of  the  swivel  head  and  continuous  line 
types  of  the  Insley  egg  shape  cross-section 
were  exhibited.  A  new  section  of  chute  of 
the  vertical  drop  line  was  shown  having  a 
series  of  baffle  plates  to  check  the  fall  of  the 
concrete  and  a  controllable  line  gate. 

Additional  Miscellaneous  Exhibits 

Among  the  additional  miscellaneous  exhibits 
were  the  following: 


Universal  Crusher  Company,  Cedar  Rapids, 
Iowa. — Crushing  equipment,  elevators  and 
bins  for  highway  work. 

Alexander  Milbum  Company,  Baltimore. — 
Three  new  types  of  acetylene  lamps  for  con- 
tractors, including  a  lOO-rated-candlepower 
hand  lamp  burning  eight  hours  per  charge. 

Crerar  Adams  &  Company,  Chicago. — Carbic 
flare  lights,  Yale  &  Towne  chain  falls,  shovels, 
pumps,  rope,  waste,  belting,  Wallace  bar 
benders  and  a  dozen  other  lines  of  contrac- 
tors' equipment. 

Raymond  W.  Dull  Company,  Chicago. — 
Equipment  for  gravel  plants,  screens  and 
cableway  buckets. 

Sauerman  Brothers,  Chicago. — Cableway  ex- 
cavators for  use  in  gravel  pits,  stripping  or 
levee  building. 

Mays  &  Talley  Company,  Chicago. — Pul- 
someter  pumps  and  American  metal  hose. 

C.  A.  Londelius  &  Sons  Company,  Chicago. 
— Portable  combination  salamander  and  water 
heater  for  use  in  winter  weather. 

John  F.  Byers  Machine  Company,  Ravenna, 
Ohio. — Hoisting  engines,  excavators  and  der- 
ricks. 

The  Conneaut  Shovel  Company,  Conneaut, 
Ohio. — Demonstration  of  the  strength  of 
shovels. 

Ideal  Engine  Company,  Lansing,  Mich. — 
A  4-hp.  engine  direct-connected  to  a  water 
pumping  outfit  and  another  connected  to  a 
5  x  5  in.  bulldozer  type  pump  mounted  on 
trucks;  the  latter  is  a  special  outfit  developed 
for  road  contractors. 

Novo  Eng^ine  Company,  Lansing,  Mich. — 
Hoisting  engine,  pumping  outfit  and  air  com- 
pressor. 

New  Way  Motor  Company,  Lansing,  Mich. — 
A  new  high-speed  four-cycle  engine  claimed 
to  be  the  first  high-speed  machine  put  out  for 
general  purpose  work. 


Joint  Board  Formed  to  Unify  Engi- 
neers on  Matters  of  Public  Policy 

In  order  to  exercise  a  fitting  influence  in 
public  affairs  of  engineering  character  the 
Minnesota  Joint  Engineering  Board  has  been 
organized.  Represented  on  it  are  the  Minne- 
sota Branch  of  the  American  Institute  of 
Electrical  Engineers,  the  Minnesota  Section  of 
the  -American  Society  of  Mechanical  Engi- 
neers, the  Northwestern  Association  of  Mem- 
bers of  the  American  Society  of  Civil  Engi- 
neers, the  Civil  Engineers  Society  of  St.  Paul, 
the  Minnesota  Society  of  Surveyors  and  Engi- 
neers and  the  engineering  college  of  the  Uni- 
versity of  Minnesota. 

The  plan  is  the  outgrowth  of  an  effort  to 
unify  the  engineers  of  the  state  on  matters  of 
public  policy  and  have  some  agency  through 
which  co-operation  on  such  matters  could  be 
quickly  secured.  The  constitution  calls  for  one 
meeting  a  year.  Others  may  be  called  as 
necessary  on  the  motion  of  constituent  bodies. 


Board   Established  to  Effect   Improve- 
ments at  La  Libertad,  Salvador 

By  a  recent  executive  decree  a  Board  of 
Sanitation  and  Adornment  has  been  created 
for  the  port  of  La  Libertad,  Salvador,  to  ef- 
fect, if  possible,  various  improvements,  accord- 
ing to  the  January  Bulletin  of  the  Pan-Amer- 
ican Union.  The  works  to  be  undertaken  in- 
clude the  drainage  of  swamps  in  and  near  the 
town,  a  potable  water  supply,  the  paving  of 
the  city  streets  and  the  construction  of  a  pier. 


Tunnel  Bio  w-Out  Carries  Man 
Safely  Through  River  Bed 

Blanket    26    Feet    Thick    Failed    to   Confine   5 
Pounds  Unbalanced  Pressure  Where  Theo- 
retically 18  Feet  of  Corer  Was  Enough 

A  blow-out  at  the  top  of  the  shield  in  the 
Manhattan-bound,  or'  north,  heading  of  the 
Whitehall-Montague  Street  tunnels  occurred  at 
4.05  p.  m.  Feb.  19  in  New  York  City,  carrying 
one  of  the  men  up  through  the  river  bottom 
alive,  and  resulting  in  the  death  of  two  others. 
The  shield  at  the  time  was  about  300  ft.  be- 
yond the  bulkhead  line  in  the  old  Montague 
Street  ferry  slip,  and  was  some  26  ft.  below 
the  bottom.  The  entire  area  over  the  tubes  had 
been  dredged  out  and  backfilled  with  clay 
weighted  down  with  sand.  It  was  supposed 
that  all  the  soft  harbor  mud  not  removed  by 
the  dredging  must  have  been  squeezed  aside 
by  this  fill,  whose  weight  was  sufficient  to 
carry  it  to  solid  bottom.  The  top  5  ft.  of  the 
face  at  the  shield  was  fine  sand  at  this  point, 
and  the  remainder  of  the  face  sand,  gravel  and 
boulders.  The  260th  cast-iron  ring,  counting 
from  the  shaft,  was  about  to  be  placed,  as  the 
shield  had  just  been  advanced  2  ft.  by  the 
jacks.  Four  men  had  taken  out  the  top  board 
at  the  face,  which  was  being  held  with  breast- 
ing boards  over  most  of  its  area,  and  were 
raking  out  the  sand  to  reset  the  board  2  ft. 
ahead  when  the  upper  part  of  the  face  gave 
way.  One  of  the  men  succeeded  in  getting 
down  from  the  shield,  but  the  other  three  were 
carried  up  through  the  river  bed,  only  one  of 
them  being  able  to  swim  to  safety  on  reaching 
the  surface.  The  unbalanced  pressure  at  the 
top  of  the  shield  amounted  to  only  5  lb.,  24% 
lb.  being  carried  at  the  time.  This  pressure 
theoretically  required  only  an  18-ft.  blanket  for 
safety,  whereas  26  ft.  had  been  provided. 
Trouble  had  been  experienced  with  small  blowa 
in  the  tail  of  the  shield,  but  none  of  consequence 
had  occurred  before  on  the  Brooklyn  side  of 
the  river  at  the  face.  The  breasting  boards 
were  used  primarily  to  hold  the  face. 

The  tunnel  heading  is  540  ft.  long  and  on  a 
3  per  cent  down  grade,  and  as  the  water  could 
rise  only  till  it  sealed  the  air  at  the  top  of  the 
shield,  all  the  men  working  in  the  heading  ex- 
cept the  three  at  the  face  were  gotten  out  in 
safety  by  the  foreman.  The  heading  is  still 
carrying  19  lb.  of  air.  An  irregular  hole  14 
ft.  deep  and  40  ft.  across  which  was  left  in 
the  clay  and  sand  blanket  is  being  filled  with 
clay,  and  it  is  expected  that  the  heading  will 
be  in  operation  again  within  a  week. 

These  tunnels  are  being  driven  for  the  Pub- 
lic Service  Commission,  Alfred  Craven,  Chief 
Engineer,  Robert  Ridgway,  engineer  of  sub- 
way construction,  George  Rice,  engineer  of  the 
division  including  the  work,  and  Cliflford  Hol- 
land, engineer  in  charge  of  the  East  River 
tunnels,  by  the  Flinn-O'Rourke  Company,  Inc. 
George  H.  Flinn  is  president  and  Major  John 
F.  O'Rourke  vice-president  and  chief  engineer 
of  the  contracting  company,  for  which  Michael 
J.  Quinn  is  general  superintendent,  and  LeRoy 
Tallman  is  in  direct  charge  of  the  Brooklyn 
ends  of  the  tunnels. 


To  Hold  Snow  Removal  Conference  in 

New  York  City 

A  snow  removal  conference  will  be  held  at 
the  Automobile  Club  of  America,  247  West 
Fifty-fourth  Street,  New  York  City,  March  8, 
under  the  joint  auspices  of  various  divisions 
of  the  National  Highways  Association. 


Board  of  Engineers  Recommends 
Arches  for  Galveston  Causeway 

The  board  of  engineers,  composed  of  one  en- 
gineer to  represent  each  railroad  using  the 
causeway,  has  just  recommended  to  the  rail- 
road managers  that  the  damaged  fill  ap- 
proaches of  the  Galveston  causeway  be  recon- 
structed by  using  reinforced-concrete  arches. 
The  damage  to  the  causeway  was  described  in 
the  Engineering  Record  of  Aug.  28,  1915,  page 
272,  where  drawings  showing  the  original  con- 
struction and  the  details  of  the  70-ft.  arches 
which  withstood  the  flood  are  shown.  The 
board  recommends  that  there  shall  be  used  for 
the  new  approaches  twenty-eight  70-ft.  arch 
spans  similar  to  the  old  (Jesign  and  3600  ft. 
of  50-ft.  arch  spans  constructed  between  the 
undamaged  concrete  sheet  piling  designed  to 
support  the  original  earth  fill. 
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As  will  be  seen  in  the  drawings  above  re- 
ferred to,  the  two  rows  of  piling  are  about  154 
ft.  apart.  The  new  structure  will  be  62  ft. 
wide,  probably  supported  by  piers  founded  on 
piles,  and  a  clay  fill  will  be  placed  between  the 
existing  rows  of  sheet  piling,  substantially  as 
proposed  by  William  Mueser,  of  the  Concrete 
Steel  Eng:ineering  Company,  of  New  York 
City,  who  represented  Galveston  county  in  the 
conference.  This  company  designed  the  un- 
damaged concrete  arches  in  the  main  part  of 
the  causeway.  The  total  cost  is  estimated  at 
$1,500,000,  and  it  is  reported  that  the  railroad 
managers  will  probably  act  favorably  on  this 
recommendation  within  two  weeks. 


showing  the  official  channel  of  the  San  Gabriel 
River  from  Mission  bridge  to  the  Stewart 
bridge  will  be  prepared  immediately.  Owners 
of  property  abutting  on  the  Rio  Honda,  or  old 
San  Gabriel  River,  between  the  Montebello  and 
the  Foster  bridges,  the  report  states,  have 
offered  to  the  county  free  of  cost  the  land 
necessary  for  the  official  channel. 


Would  Make  Contractor's  Profits 
Increase  with  Saving  to  Owner 

A  method  of  letting  percentage  contract*, 
whereby  the  contractor  can  make  more  money 
by  reducing  the  cost  of  a  job  than  by  increas- 
ing it,  is  illustrated  by  a  clear  example  in  a 
recent  monthly  letter  of  the  Master  Builders' 
Association  of  Boston.  The  contract  is  drawn 
so  that  the  cost  of  the  work  is  not  to  exceed 
a  certain  sum,  which  includes  a  percentage  of 
profit  to  the  contractor  on  the  actual  cost,  and 
if  the  contractor  produces  the  work  at  a  less 
cost  than  the  maximum,  he  is  allowed  a  bonus 
percentage  on  the  amount  saved  such  that 
the  result  will  be  an  increased  profit  to  the 
contractor.  As  an  illustration,  suppose  that 
a  maximum  cost  of  $10,000  is  agreed  upon, 
with  a  10  per  cent  profit  on  the  actual  cost  and 
a  20  per  cent  bonus  on  any  saving.  If  the 
contractor  makes  the  total  cost  exactly  $10,000, 
the  actual  cost  would  then  be  approximately 
$9,091,  and  the  10  per  cent  profit  $909.  If, 
however,  the  contractor  succeeds  in  keeping 
the  actual  cost  down  to  $8,000,  the  accounting 
at  the  end  of  the  job  will  stand  thus: 


Actual  cost  of  work  $8,000 

10  per  cent  profit 800 

Cost  to  owner   $8,800 

Saving  under  maximum  cost 1,200 

20  per  cent  of  saving  paid  contractor 240 

Total  profit  to  contractor 1,040 


It  will  be  observed  that  this  leaves  the  con- 
tractor $131  better  off  than  if  he  had  made 
the  job  cost  the  maximum  allowed.  Mean- 
while, including  the  bonus,  the  owner  has  paid 
$9,040  for  the  work,  which  leaves  him  a  saving 
of  $960  on  the  guaranteed  cost.  It  is  best 
to  make  the  bonus  percentage  20  per  cent,  as, 
if  it  is  lower,  the  increase  in  the  contractor's 
profit  for  keeping  the  cost  down  will  be  nom- 
inal. For  instance,  if  only  10  per  cent  had 
been  allowed,  the  contractor's  profit  in  the 
above  example  would  have  been  only  $11 
greater  if  he  had  done  the  job  for  $8,000  than 
if  he  had  done  it  for  $10,000.  Extra  work  or- 
dered or  savings  on  price  are  added  to  or  de- 
ducted from  the  contract  price,  giving  a  new 
maximum. 


Los  Angeles  County  Engineer  Re- 
ports on  Flood  Control  Needs 

A  report  recently  submitted  to  the  Los 
Angeles  Board  of  Supervisors  by  J.  W.  Reagan, 
engineer  for  the  Los  Angeles  county  flood  con- 
trol district,  recommends  that  protective 
measures  be  taken  immediately  at  the  Mission 
bridge  and  at  the  mouth  of  the  San  Gabriel 
canyon,  and  that  this  work  be  carried  out 
under  the  supervision  of  the  highway  depart- 
ment. 

Mr.  Reagan  advises  that  span  bridges 
be  erected  instead  of  rebuilding  the  pile 
trestles.  He  points  out  that  "flimsy"  struc- 
tures of  the  latter  type  are  too  frequently 
built,  and  that  nearly  every  year  some  of  them 
collect  debris  awhile  and  then  go  out,  causing 
the  destruction  of  property  lower  down  in  the 
valley,  and  incalculable  inconvenience  in  high- 
way connections  and  business  loss. 

"The  report  states  that  a  map  and  details 


Building  Ofiicials  Conference  Ad- 
vocates Enclosed  Fire  Escapes 

Two  important  resolutions,  advocating  that 
discretionary  power  be  vested  in  building  of- 
ficials and  that  inclosed  stairways  should  be 
provided  for  every  building  were  passed  at  the 
second  annual  meeting  of  the  Building  Of- 
ficials Conference  held  Feb.  14  at  the  Audi- 
torium Hotel,  Chicago.  About  thirty  repre- 
sentatives of  building  departments  and  bureaus 
throughout  the  country  were  present.  The 
morning  and  part  of  the  afternoon  sessions 
were  devoted  to  discussing  the  recent  changes 
and  improvements  in  building  codes  and  the 
desirability  of  giving  building  officials  discre- 
tionary power,  a  large  part  of  that  discussion 
being  devoted  to  the  question  of  the  certificate 
of  occupancy.  Other  topics  that  occupied  some 
of  the  time  were  the  use  of  terra  cotta  blocks 
and  gypsum  products,  metal  lath  and  wood 
shingles.  The  discussion  on  these  various  mat- 
ters proved  so  interesting  that  an  evening  ses- 
sion had  to  be  arranged  for  in  addition  to 
those  scheduled. 

The  following  resolutions  were  adopted  by 
•the  conference: 

Resolved:  That  discretionary  power  should 
be  vested  in  building  officials  to  vary  or  modify 
the  law,  where  practical  difficulties  arise  in  its 
literal  enforcement,  so  that  the  intent  of  the 
law  is  secured;  and  that  in  case  the  building 
official  declines  to  exercise  such  discretionary 
power  an  appeal  should  lie  to  a  board  of  tech- 
nical experts. 

Resolved :  That  proper  means  of  egress  from 
every  building  should  be  provided  in  the  form 
of  inclosed  stairways;  that  outside  metal  fire 
escapes  should  not  be  considered  as  a  required 
means  of  egress  from  new  buildings,  and  that 
their  use  should  be  confined  to  existing  build- 
ings where  other  means  of  egress  are  imprac- 
tical; and  that  wherever  such  fire  escapes  are 
used  the  opening  thereon  should  be  protected 
by  metal  sash  and  wire  glass  or  by  fire-resist- 
ing doors  with  proper  fusible  links. 

Rudolph  P.  Miller,  of  New  York  City,  was 
elected  to  serve  as  chairman  of  the  conference 
for  the  next  year  and  James  G.  Houghton, 
building  inspector  of  Minneapolis,  was  elected 
vice-chairman.  Sidney  J.  Williams,  state 
building  inspector  of  Wisconsin,  was  elected 
secretary. 

California  Waterways  Association 
Holds  Annual  Meeting 

On  Feb.  21-22  the  Inland  Waterways  Associ- 
ation of  California  held  the  regular  annual 
meeting  at  San  Francisco,  Cal.  The  program 
for  the  first  morning's  session  included  ad- 
dresses by  Isidor  Jacobs,  president  of  the  asso- 
ciation, and  Hiram  W.  Johnson,  governor  of 
California.  Two  papers  were  presented  at  this 
session,  "Uses  of  Streams"  by  Stephen  I.  Mil- 
ler, assistant  professor  of  economics,  Stanford 
University,  and  "California's  Water  Problems 
Outlined"  by  A.  W.  Frye. 

At  the  afternoon  session  of  the  first  day 
papers  were  presented  on  "Governmental 
Agencies  Dealing  with  Various  Phases  of  our 
Water  Problems"  by  J.  B.  Lippincott  and  D.  L. 
Board,  and  "The  Department  Plan  in  Public 
Work,"  by  C.  E.  Grunsky. 

On  the  second  day  the  papers  presented  were 
"The  Co-ordination  of  Federal  Agencies  Pro- 
posed by  the  Newlands-Broussard  River  Regu- 
lation Bill,"  by  George  H.  Maxwell,  and  "Co- 
ordination of  Voluntary  Organizations,"  by 
Capt.  Wilson  I.  Davenny,  field  secretary  Na- 
tional Rivers  and  Harbors  Congress,  Wash- 
ington, D.  C. 


Iowa   Engineers   Give  Ap- 
proval to  License  Law 

Collaboration    with    Architects    Sought — Free 

Engineering  by  Technical  Service  Bureau 

and  Manufacturers  Discussed 

At  the  twenty-eighth  meeting  of  the  Iowa 
Engineering  Society,  held  in  Des  Moines,  Feb. 
16,  17  and  18,  approval  was  griven  a  licensing 
law  for  engineers.  It  was  suggested,  however, 
that  the  engineers  and  the  architects  should 
collaborate  in  drafting  the  proposed  law. 

The  society  found  it  unnecessary  to  take 
official  action  in  regard  to  free  engineering  ad- 
vice as  proposed  by  the  Technical  Service 
Bureau  since  the  matter  has  not  been  pressed 
following  several  conferences  between  a  com- 
mittee of  the  society  and  the  authorities  of 
the  Iowa  State  College. 

The  committee  on  professional  ethics  and 
standard  fees  reported  in  two  parts;  first,  a 
set  of  standard  fees  which  the  society  was  not 
ready  to  adopt,  but,  instead,  referred  back  to 
the  committee  for  further  consideration;  sec- 
ond, the  report  on  professional  ethics.  The 
committee  proposed  no  set  of  ethics  but  dis- 
cussed at  considerable  leng^th  the  habit  which 
certain  manufacturers  have  of  advertising 
and  furnishing  free  engineering  advice  in  con- 
nection with  their  selling  methods.  The  so- 
ciety realizes  that  this  arises  from  a  spirit  of 
competition  among  the  manufacturers,  but 
feels  that  since  it  does  work  harm  to  the  en- 
gineering profession,  that  something  should  be 
done  to  minimize  the  difficulty.  The  commit- 
tee was  given  authority  to  investigate  and  to 
make  proposals  for  its  alleviation  at  the  next 
meeting. 

It  was  the  sense  of  the  society  that  there 
should  be  a  uniform  method  of  assessing  pav- 
ing costs  in  all  the  cities  of  Iowa.  To  this 
end  the  matter  of  drawing  up  a  bill  to  accom- 
plish it  was  referred  to  the  committee  on  legis- 
lation for  their'  action. 

Prof.  F.  H.  Newell  of  the  University  of  Illi- 
nois delivered  a  short  address  on  "Co-opera- 
tion" making  special  reference  to  the  Ameri- 
can Association  of  Engineers. 

At  the  annual  banquet  Major  Cheney,  U.  S. 
Corps  of  Engineers,  U.  S.  A.,  gave  a  short  talk 
on  "The  Engineer  in  Modern  Warfare." 

The  following  officers  were  elected  for  the 
ensuing  year:  President,  S.  Hall,  consult- 
ing engineer,  of  Centerville;  vice-president,  C. 
H.  Young;  secretary-treasurer,  J.  H.  Dunlap, 
Iowa  City;  directors,  T.  S.  Delay  and  F.  S. 
Alden. 


Indianapolis    Sewer    Construction 
in  1915  Cost  Almost  $1,000,000 

In  a  summary  of  results  of  public  improve- 
ment projects  completed  in  Indianapolis  dur- 
ing 1915,  the  board  of  public  works  has  an- 
nounced that  the  year's  work  included  the  con- 
struction of  sewers  at  a  cost  of  $906,794,  ex- 
clusive of  the  Pogues  Run  drain,  which  will  be 
finished  at  a  cost  of  $943,000. 

The  sewer  construction  progrram  for  1915 
included  77  contracts,  and  totaled  45  miles  in 
length.  The  largest  of  the  four  principal  im- 
provements was  the  College  Avenue  Sewer  Dis- 
trict, just  being  completed  now,  with  a  length 
of  7.27  miles,  extending  from  Thirty-eighth 
Street  and  College  Avenue  to  Fiftieth  Street, 
and  embracing  surrounding  territory.  This 
work  will  cost  $199,332.48.  The  second  big 
sewer  was  on  Central  Avenue,  from  Thirty- 
eighth  Street  to  Fiftieth  Street,  5.43  miles  in 
length,  and  costing  $143,732.10. 

A  large  sewer,  extending  from  Fall  Creek  to 
Thirty-eighth  Street,  to  take  care  of  the  over- 
flow from  the  College  and  Central  Avenue  sew- 
ers, also  was  constructed.  The  sewer  is  8\^ 
ft.  in  diameter  throughout  and  cost  $78,210. 
The  fourth  was  on  Warman  Avenue,  in  West 
Indianapolis,  extending  from  Eagle  Creek  and 
Morris  Street  north  to  Michigan  Street,  and 
thence  west  to  Tibbs  Avenue.  This  covered  a 
distance  of  approximately  3  miles  and  cost 
$114,504. 
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Military  Map  Data  Collected 
Quickly  by  Approximate  Methods 

(Continued  from  page  295,  column  2.) 

terial  of  which  constructed,  together  with 
length,  width  and  height  of  the  water. 

The  map  also  should  show  the  character  and 
configuration  of  the  ground,  contours  indi- 
cating all  hills  and  relative  elevations,  height, 
shape  and  character  of  their  slopes;  all  ra- 
vines and  undulations  which  afford  protection 
to  a  firing  line  or  for  the  movement  of  troops. 
It  should  locate  objects  forming  obstacles  or 
giving  cover,  wooded  areas,  swamps,  cultiva- 
tion, building,  fences,  hedges  and  walls.  The 
street  plans  of  towns  and  villages  should  be 
plotted,  as  well  as  available  camp  sites,  water 
supplies,  grazing  facilities  and  the  like. 

Military  maps  are  made  according  to  a 
uniform  system  of  scales  and  contour  inter- 
vals. These  schedules  are,  1  in.  to  the  mile, 
vertical  interval  60  ft.;  3  in.  to  the  mile,  verti- 
cal interval  20  ft.;  6  in.  to  the  mile,  vertical 


by  means  of  a  scale  across  which  a  plumb-bob 
line  hangs.     Hand  levels  also  are  of  value. 

Photography  is  used  to  some  extent  in  mili- 
tary map-making  and  sketching  and  each  engi- 
neer company  is  provided  with  a  camera. 

As  to  the  speed  of  work  Captain  Coiner  said 
that  a  good  sketcher,  on  foot,  will  cover  about 
10  miles  a  day,  and  a  mounted  map-maker  will 
cover  15  miles  a  day  on  road  sketching  work. 
Owing  to  the  extent  of  present-day  battle- 
fronts  large  map-making  forces  must  be  used 
and  their  sketches  turned  in  to  an  engineer 
officer  every  night  for  consolidation  and  use 
in  planning  the  orders  for  the  next  day.  Each 
engineer  company  also  is  fitted  with  equip- 
ment for  making  blue  and  brown  prints  and 
lithographs.  A  portable  mimeographing  outfit 
also  has  proved  of  service. 

The  main  consideration  in  this  branch  of 
the  Army  service,  however,  is  the  getting  of 
results  quickly,  and  the  engineer  officer  often 
must  improvise  methods  and  equipment  to  se- 
cure the  data  desired. 

The    meeting   was   attended    by   about    1000 


Constitutional   Amendments   Pro- 
posed to  American  Society 

Several  radical  changes  in  the  constitution 
of  the  American  Society  of  Civil  Engineers  are 
proposed  by  the  committee  appointed  by  the 
board  of  direction  to  prepare  a  draft  for  a 
revision  to  simplify  the  constitution  by  making 
it  more  general  and  fundamental.  In  order 
to  ascertain  the  feeling  of  the  members,  the 
committee,  which  consists  of  M.  T.  Endicott, 
J.  A.  Ockerson,  G.  F.  Swain,  Hunter  McDonald, 
J.  V.  Davies,  H.  S.  Crocker  and  C.  W.  Hunt, 
secretary,  submits  the  following  six  questions 
for  careful  consideration,  a  brief  statement  of 
the  reasons  for  the  submission  of  each  being 
appended : 

1.  Shall  membership  in  the  society  be  open 
to  women  as  well  as  men? 

(This  is  a  question  on  which  there  is  known 
to  be  difference  of  opinion,  and  on  which  there 
has  been  much  controversy.  There  is  nothing 
specific  about  it  in  the  present  constitution,  and 


CONSTRUCTION  VIEW  OF  THE  NEW  SEDIMENTATION    BASIN  WHICH  WILL  IMPROVE  PHILADELPHIA'S  WATER  SUPPLY 


interval    10   ft.;    10    in.    to    the    mile,    vertical 
interval  5  ft. 

Quick  Work  Necessary 

The  maps  which  the  Engineer  Corps  makes 
are  of  two  general  types,  road  sketches  and 
area  sketches.  Of  the  area  sketches  there  are 
three  subdivisions — position  sketches,  for  camp 
sites,  etc.;  outpost  sketches,  made  within 
friendly  lines;  and  place  sketches,  made  from 
a  single  point  of  observation.  As  speed  is  so 
essential  in  the  military  sketcher's  work,  more 
or  less  primitive  methods  are  employed  in  col- 
lecting information.  Distances  ordinarily  are 
measured  by  pacing,  either  on  foot  or  horse- 
back. Another  method  is  by  counting  the  revo- 
lutions of  the  wheel  of  a  wagon.  In  pacing  on 
foot  the  error  generally  is  less  than  3  per  cent 
in  500  yd.  In  road  sketches  the  distance  for 
side  shots  is  usually  estimated  in  yards,  the 
same  unit  that  is  employed  in  estimating  range 
for  rifle  fire,  so  that  a  man  can  soon  become 
very  skillful  in  approximating  distances  and 
ranges. 

The  general  principles  of  plane-table  sur- 
veys are  employed  extensively  in  Army  prac- 
tice. The  plane  table  is  known  as  a  sketching 
board  and  sometimes  an  alidade  is  used.  Ordi- 
narily, however,  rougher  methods  are  employed 
and  shots  are  located  by  sighting  along  a  ruler 
and  pacing  or  estimating  the  distance  to  a 
given  point.  The  vertical  angles  are  obtained 
by  the  use  of  a  clinometer  or  slope  board. 
The  matter  involves  sighting  along  one  edge 
of  the  board  and  measuring  the  vertical  angle 


engineers  and  was  presided  over  by  John  W. 
Lieb,  Jr.,  vice-president  of  the  Consolidated 
Gas  Company,  New  York,  and  past-president 
of  the  American  Institute  of  Electrical  Engi- 


Engineers  to  Bring  Civic  Societies 
of  Chicago  Together 

The  engineering  societies  in  Chicago  have 
plans  under  way  to  give  a  banquet  in  the  near 
future  to  the  newly  appointed  engineers  of  the 
Traction  and  Subway  Commission,  William 
Barclay  Parsons,  Bion  J.  Arnold  and  Robert 
Ridgway.  Various  civic  organizations  and  so- 
cieties are  being  interested  by  the  engineers 
to  make  it  an  occasion  at  which  the  public  may 
learn  of  the  confidence  of  engineers  in  their 
fellows  as  well  as  to  identify  engineers  with 
the  movement  for  the  development  of  a  greater 
Chicago. 


New  York  Assembly  Passes  Bill  Appro- 
priating $10,000,000  for  Roads 

Despite  the  protests  of  the  New  York  City 
administration,  the  State  Assembly  passed  the 
Maier  bill,  appropriating  $10,000,000  for  high- 
way work  in  upstate  counties,  Feb.  21.  The 
money  will  come  out  of  the  second  $50,000,000 
highway  bond  issue,  which  has  been  appor- 
tioned among  all  the  counties  of  the  State  ex- 
cept the  five  counties  in  New  York  City. 


it  is  doubtful  if  the  framers  of  the  original 
constitution  ever  thought  of  the  possibility  of 
a  woman  desiring  to  become  a  member.) 

2.  The  board  of  direction  now  elects  mem- 
bers in  all  grades.  Shall  it  also  have  power 
to  expel  and  discipline? 

(The  present  Constitution  provides  for  no 
disciplinary  measures,  but  does  provide  for 
expulsion,  which  must  originate  with  ten  mem- 
bers, and  the  subsequent  procedure  is  pre- 
scribed in  great  detail,  and  finally  provides 
that  after  full  investigation  the  board  may 
expel,  but,  if  the  member  under  trial  so  elects, 
must,  in  order  to  make  such  expulsion  valid, 
be  upheld  by  a  letter-ballot  of  the  corporate 
membership.  A  careful  examination  of  the 
process  which  must  be  followed  (see  Art.  III. 
Sec.  6,)  is  convincing  that  the  present  con- 
stitution is  in  this  respect  practically  impos- 
sible of  application.) 

3.  Shall  the  duties  of  a  professor  of  engi- 
neering in  a  technical  school  be  considered  as 
equivalent  to  responsible  charge  of  engineer- 
ing work? 

(The  present  constitution  states  that  "The 
performance  of  the  duties  of  a  professor  of 
engineering  in  a  technical  school  of  a  high 
grade  shall  be  taken  as  an  equivalent  to  an 
equal  number  of  years  of  actual  practice." 
This  has  always  been  interpreted  to  mean  that, 
the  performance  of  such  duties  cannot  be  con- 
strued as  "responsible"  charge"  of  engrineering 
work,  and  therefore  that  no  professor  may  be 
made  a  corporate  member  unless  he  has  had 
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"responsible  charge"  in  addition  to  his  prac- 
tice as  a  teacher.) 

4.  Is  it  desirable  that  the  society  should 
adopt  some  form  of  district  organization  along 
lines  advocated  by  the  meeting  of  the  presi- 
dents of  the  local  associations  at  the  time  of 
the  annual  meeting  of  1915? 

(An  amendment  to  the  constitution  has  been 
adopted  by  which  the  society  is  in  future  to  be 
divided  into  13  districts  instead  of  7  as  now 
exist,  each  of  these  districts  to  be  represented 
upon  the  board  of  direction.  The  recommenda- 
tions of  the  meeting  of  the  presidents  of  local 
associations  are  briefly,  that  in  each  of  these 
districts  there  shall  be  a  district  organization 
reporting  to  the  parent  society  whenever 
necessary,  and  that  every  member  of  the  so- 
ciety in  any  grade  residing  in  that  district 
shall  become  a  member  of  the  district  organ- 
ization without  the  payment  of  additional  dues. 
Local  associations  as  now  existing  or  as  formed 
in  the  future  will  have  their  own  local  govern- 
ment as  at  the  present  time.) 

5.  Shall  persons  who  are  engaged  in  the 
promotion,  manufacture,  or  sale  of  proprietary 
or  patented  articles  used  in  engineering  work 

(a)  be  admitted  to  the  society?  (b)  If  so, 
shall  they  be  placed  in  a  class  by  themselves? 
(The  only  class  in  which  salesmen  may  pos- 
sibly be  placed  under  the  present  constitution 
is  that  of  associate,  and  it  is  frequently  difficult 
for  the  board  of  direction  to  tell  whether  a 
person  engaged  in  commercial  engineering  is, 
strictly  speaking,  eligible  for  this  grade.) 

6.  Shall  the  present  requirements  for  ad- 
mission to  the  highest  grade  of  corporate  mem- 
bership be  increased? 


Three     Minnesota     Engineering 

Organizations  Participate  in 

State  Society's  Convention 

Co-operation  with  two  local  and  another 
state  organization  in  holding  participatory 
meetings  was  the  feature  of  the  meeting  last 
•week  of  the  Minnesota  Surveyors'  and  Engi- 
geers'  Society.  The  furnishing  of  free  engi- 
neering services  was  condemned  by  a  resolu- 
tion adopted  as  being  misleading  to  the  public 
and  demoralizing  to  the  engineering  profes- 
sion. 

The  enthusiasm  with  which  Prof.  F.  H.  New- 
ell's  address  on  "Public  Duties  of  an  Engineer- 
ing Society"  was  received  at  a  joint  session  of 
the  state  organization.  Engineers'  Club  of  Min- 
neapolis and  the  Civil  Engineers'  Society  of  St. 
Paul,  indicates  the  fast-growing  interest  in 
this  topic. 

One  whole  session  was  given  up  to  a  paper 
on  highway  work  of  the  state,  in  which  the  fol- 
lowing topics  were  discussed:  "Contract  Road 
Work,"  by  R.  W.  Acton;  "Handling  Surfacing 
Materials  by  Tractor  and  by  Team  and  Com- 
parison of  Cost,"  by  Orrin  J.  Kipp;  "Earth 
Road  Construction  by  County  Outfits,"  by  P.  L. 
Minder;  "Work  of  the  Commission,"  by  George 
W.  Wooley,  state  engineer. 

Two  railroad  papers  were  presented:  "Rail- 
road Construction  in  Muskeg  Swamps,"  by  P. 
L.  Pickles,  chief  engineer  Duluth,  Winnipeg  & 
Pacific;  "Ore  Dock  No.  5,"  by  F.  C.  Baluss, 
bridge  engineer  of  the  same  company.  W.  C. 
Armstrong,  chief  engineer  Union  Depot  Com- 
pany, St.  Paul,  spoke  on  "The  Relation  Be- 
tween the  Architect  and  the  Engineer." 

Drainage  occupied  the  attention  of  the  soci- 
ety for  three  papers,  and  municipal  problems 
for  five  papers. 

It  was  stated  that  several  companies  had 
offered  free  services  of  their  engineering  forces 
to  furnish  detail  plans  of  reinforced  concrete 
and  steel  structures,  of  tile  xlrainage  systems 
and  other  engineering  works.  The  practice  was 
denominated  "Misleading  to  the  public,  not 
conducive  to  fair  and  impartial  commercial 
consideration,  and  demoralizing  to  the  engi- 
neering profession  in  general."  The  society 
protested  and  will  use  every  honorable  means 
to  discourage  the  practice. 

Other  resolutions  passed  by  the  society  were 
as  follows:  Betterment  of  drainage  laws;  in- 


creased the  dues;  the  appointment  of  a  com- 
mittee to  urge  the  State  Board  of  Health  to 
define  more  adequately  the  laws  controlling 
water  supply  and  sewage  disposal;  approval 
of  the  St.  Croix  valley  highway  improvement, 
and  one  advocating  the  removal  of  restrictions 
as  to  compensation  of  county  surveyors  so  that 
the  work  may  be  paid  for  on  its  merits. 

The  society  was  the  guest  of  the  Minnesota 
section  of  the  American  Society  of  Mechanical 
Engineers  at  the  University  of  Minnesota  to 
hear  a  talk  on  cement  by  George  P.  Dieckmann. 

George  H.  Herrold,  secretary  for  several 
years  past,  declined  the  renomination,  as  he 
has  been  chosen  president  of  the  Civil  Engi- 
neers' Society  of  St.  Paul.  The  following  offi- 
cers of  the  state  society  were  elected:  Presi- 
dent, F.  W.  McKellip,  city  engineer,  Faribault; 
vice-president,  B.  J.  Reynolds,  drainage  engi- 
neer. Redwood  Falls;  secretary-treasurer,  W. 
F.  Rosenwald,  State  Highway  Commission,  St. 
Paul. 


Recommend   Flood  Control  Bond 
Issue  of  at  Least  $3,600,000 

The  Los  Angeles  Flood  Control  Association, 
which  was  recently  organized  at  Los  Angeles, 
Cal.,  on  Feb.  13  passed  by  practically  unani- 
mous vote  a  recommendation,  addressed  to  the 
county  board  of  supervisors  and  carrying  the 
following  program  for  flood  control ;  ( 1 )  That 
the  bond  issue  now  being  considered  for  flood 
control  shall  not  be  less  than  $3,600,000,  and 
as  large  as  the  supervisors  decide  is  necessary 
for  adequate  protection.  (2)  That  the  bond 
question  shall  not  be  segregated  on  the  ballot 
as  to  amounts  for  different  purposes,  but 
placed  before  the  voters  as  one  proposition. 
(3)  That  a  comprehensive  plan  of  flood  con- 
trol, embracing  all  the  various  features  of  (a) 
conservation  through  the  construction  of  a 
series  of  check  dams  in  the  mountain  districts 
and  spreading  of  streams  at  the  mouths  of 
canyons;  (b)  reclamation  in  the  lowlands  by 
defining  and  straightening  the  channels  of 
streams  and  rivers,  and  the  reinforcing  of 
banks  in  dangerous  and  low  place,  and  (c) 
the  protection  of  the  harbor  from  silt,  should 
be  worked  out  by  the  flood  control  engineer  as 
soon  as  possible.  (4)  That  the  voters  shall 
be  given  full  information  as  to  what  the  plan 
is  before  the  election  and  the  proposition  as 
placed  before  them  shall  state  how  much  money 
is  to  be  expended  for  each  kind  of  control 
work. 


Urge  Compulsory  Appointment  of  Engi- 
neer on  Maryland  Commission 

As  a  means  of  furthering  the  passage  of  a 
bill  that  would  amend  the  public  service  law 
of  Maryland  to  the  extent  that  would  specify 
that  one  member  of  the  Public  Service  Com- 
mission should  be  an  engineer,  the  Engineers' 
Club  of  Baltimore  has  sent  a  letter  to  members 
of  the  State  Legislature,  which  says,  in  sub- 
stance : 

"It  is  universally  recognized  that  mathe- 
matics, science  and  engineering  subjects  are 
the  greatest  factors  in  the  education  of  human 
intellect  and  the  development  of  the  power  of 
differentiating  substance  from  elusive  matter. 
An  engineer  is  the  best  prepared  person  to 
grasp  intricate  and  complex  problems  in  any 
line  involving  public  utilities. 

"Any  commissioner,  before  he  is  of  much 
service  as  such,  must  be  educated  along  the 
above  lines  either  by  pre-education,  or  by  state- 
ments of  experts,  more  or  less  biased,  pro- 
duced before  him  and  in  the  latter  case  only 
after  several  years,  and  much  experience,  is 
he  on  equal  footing  with  the  engineer  to  grasp 
the  large  problems  of  the  kind  he  has  to  deal 
with. 

"The  problems  of  the  Public  Service  Com- 
mission are  legal,  financial  and  engineering. 
The  greater  part  of  those  thus  far  presented 
have  been  principally  engineering  questions, 
i.  e.,  the  Gas  Rate  Case,  the  Telephone  Case, 
the  orders  issued  to  the  United  Railways  & 


Electric  Co.  in  re:  physical  valuation,  etc. 
The  cost  of  transportation,  in  fact,  the  cost 
of  anything  in  the  public  service  line  is  an 
engineering  problem.  The  handling  or  oper- 
ation of  a  public  service  utility  is  also  an  en- 
gineering problem. 

"Therefore,  it  is  advisable  that  at  least  one 
commissioner  have  the  training  and  education 
that  will  enable  him  to  pass  on  engineering 
problems  without  being  entirely  dependent 
upon  the  statements  of  interested  experts. 

"This  bill,  if  passed,  will  not  become  a  law 
until  June,  so  it  does  not  affect  the  appoint- 
ment of  the  commissioner  whose  term  begins 
May  1.  As  the  next  term  does  not  expire 
until  May  1,  IfflS,  it  can  be  seen  that  this 
bill  is  being  presented  from  a  motive  of  public 
welfare,  and  not  to  further  the  interests  of 
anyone  in  particular." 


Institute  of  Consulting  Engineers  Opposes 

Power  Station  on  Potomac 

At  a  special  meeting  held  in  New  York  City 
for  the  purpose  of  hearing  the  report  of  its 
special  committee  on  the  proposed  central 
power  station  site  on  the  shores  of  the  Potomac 
River  in  the  city  of  Washington,  D.  C,  the 
council  of  the  American  Institute  of  Consult- 
ing Engineers  adopted  resolutions  opposing 
the  erection  of  the  plant  on  such  a  site  and 
declaring  that  it  will  be  a  "hideous  object  in 
the  forefront  of  the  beauties  in  Washington 
upon  which  the  nation  is  spending  many  mil- 
lions of  dollars."  The  resolution  adopted  reads 
as  follows: 

"Whereas,  A  site  in  the  city  of  Washington  has 
been  purchased  for,  and  the  work  actually  started 
upon,  a  Government  light,  heat  and  power  station 
on  the.  waters  of  the  Potomac  River,  near  the 
foot  of  Fourteenth  Street,  in  plain  view  from  Poto- 
mac and  Island  Parks,  including  the  new  Lincoln 
Memorial  and  the  proposed  new  memorial  bridge 
across  the  Potomac  River,  and  also  indirectly 
visible  from  other  Government  grounds  and  build- 
ings ;  and 

Whereas,  The  construction  of  a  power  station 
with  its  towering  chimneys,  upon  this  site  will  be 
a  hideous  object  in  the  forefront  of  the  beauties 
of  Washington  upon  which  the  nation  is  spending 
many  millions  of  dollars. 

Now  Therefore,  Be  It  Resolved,  That  the  Ameri- 
can Institute  of  Consulting  Engineers  hereby  enters 
its  earnest  .protest  in  the  interest  of  the  American 
people  against  the  erection  of  a  power  station  upon 
the  proposed  site  on  the  waters  of  the  I'otomac 
River  in  the  City  of  Washington,  and  recommends 
that  work  thereon  be  suspended  pending  a 
thorough  and  disinterested  inquiry  into  the  subject 
by  the  National  Art  Commission,  aided  by  compe- 
tent engineering  advice,  with  a  view  to  a  selection 
of  a  site  that  will  not  be  offensive  to  the  artistic 
sense  of  the  nation  and  that  will  conform  to  eco- 
nomic principles  ;  and 

Re  It  Further  Resolved,  That  copies  of  these 
resolutions  be  sent  to  the  chairmen  of  the  various 
legislative  committees  at  Washington  now  consid- 
ering this  subject,  and  to  the  press,  and  also  to 
the  members  of  the  Institute,  with  a  request  that 
fhey  bring  the  facts  to  the  attention  of  those  within 
their  circle,  who  will  endeavor  to  convince  their 
representatives  in  Congress  that  this  matter  is  of 
national  importance  and  should  have  the  attention 
recommended  herein. 

The  resolution  was  signed  by  the  following: 
William  J.  Wilgus,  chairman;  Reginald  Pel- 
ham  Bolton,  Colin  M.  Ingersoll,  Charles  W. 
Leavitt,  Ralph  D.  Mershon. 


To  Hold  Drainage  Conference  at  Univer- 
sity of  Illinois 

A  conference  on  drainage  and  related  sub- 
jects will  be  held  at  the  University  of  Illinois 
under  the  auspices  of  the  department  of  civil 
engineering,  March  8-11.  Land  reclamation, 
flood  protection,  levee  construction,  and  their 
importance  to  the  agricultural  interests  of  the 
state  will  be  discussed  by  engineers  and  con- 
tractors who  have  specialized  in  such  work. 
The  program  includes  the  names  of  George 
Parsons,  president  of  the  National  Drainage 
Congress;  Edmund  T.  Perkins  and  Isham 
Randolph,  consulting  engineers;  S.  H.  Mc- 
Lrory,  chief  of  drainage  investigations,  U.  S. 
Department  of  Agriculture,  and  W.  L.  Park, 
of  the  Illinois  Central  Railroad.  The  practi- 
cability of  an  annual  short  course  in  drainage 
engineering  under  the  direction  of  Prof.  F.  H. 
Newell,  head  of  the  department  of  civil  engi- 
neering, and  formerly  director  of  the  U.  S. 
Reclamation  Service,  will  be  considered. 


February  26,  1916 


ENGINEERING    RECORD 


305 


International     Engineering    Con- 
gress Issues  Mechanical  Engi- 
neering Volume 

The  committee  of  management  of  the  1915 
International  Engineering  Congress  has  an- 
nounced that  the  volume  on  mechanical  engi- 
neering is  ready  for  distribution  and  that  the 
members  who  have  subscribed  for  it  will  soon 
receive  it.  The  other  volumes  will  be  issued 
as  rapidly  as  possible.  Owing  to  the  large 
amount  of  material  to  be  reprinted,  and  the 
thousands  of  copies  to  be  bound,  the  work  can- 
not be  carried  on  with  greater  speed.  It  is 
hoped  that  within  two  months  the  entire  set 
wdll  be  completed. 

Members  who  did  not  send  in  their  final 
selections  may  not  be  able  to  secure  all  the 
volumes  they  might  have  had  in  mind,  and  the 
committee  has  decided  to  close  the  lists  for 
certain  volumes  which  have  been  sent  to  the 
press.  It  may  be  possible  to  supply  members 
who  apply  with  copies  of  volumes  which  have 
not  gone  to  press. 


Bethlehem  Steel  Corporation  Buys 
Pennsylvania  Steel  Company 

For  the  sum  of  $31,900,000,  which  is  at  the 
rate  of  par  for  the  preferred  stock  and  about 
$27  per  share  for  the  common  stock,  the  Beth- 
lehem Steel  Corporation  has  purchased  the 
Pennsylvania  Steel  Company.  Formal  an- 
nouncement was  made  on  Feb.  18,  following  a 
meeting  of  the  board  of  directors  of  the  corpo- 
ration. At  this  meeting  Chas.  M.  Schwab  was 
elected  chairman  and  E.  G.  Grace  was  elected 
president  of  the  board  of  directors  of  the 
merged  companies. 


Omaha,  Neb.,  Changes  Paving  and  Curb- 
ing Specifications 

The  City  of  Omaha,  Neb.,  has  changed  its 
specifications  for  paving  and  curbing  in  many 
details.  The  city's  power  to  revoke  contracts 
and  complete  the  work  itself  is  enlarged,  and 
the  concrete  proportions  for  paving  base  are 
changed  from  1:3:6  to  1:2% :5.  Concrete 
curbing  is  to  be  of  monolithic  construction  in- 
stead of  base  and  finish  as  hitherto.  Three 
grades  of  artificial  stone  pavement  are  estab- 
lished: one  reinforced  by  steel  and  having  pro- 
tecting plates;  one  without  reinforcement,  but 
having  protecting  plates,  and  one  without 
either  reinforcement  or  plates. 


extending  from  depths  of  4  or  5  ft.  to  about 
45  or  50  ft.  below  the  surface.  This  fur- 
nishes an  almost  inexhaustible  supply  and 
the  gravel  forms  a  large  natural  filter.  Wells 
sunk  into,  but  not  through,  this  gravel  give 
large  flows  and  8-in.  wells  have  yielded,  it  is 
reported,  as  much  as  1000  gal.  per  minute.  It 
is  recommended  that  three  pumping  stations 
be  installed,  each  with  enough  wells  to  produce 
1,000,000  gal.  every  24  hr.  Two  concrete- 
lined  reservoirs,  each  having  a  capacity  of 
3,500,000  gal.,  to  furnish  ample  storage,  are 
also  recommended.  The  proposition  is  to  be 
voted  on  at  the  next  municipal  election. 


Estimates  Prepared  on  New  Water 
System  for  Albuquerque,  N.  M. 

A  new  water  system  for  Albuquerque,  N.  M., 
could  be  built  for  approximately  $413,000,  ac- 
cording to  a  report  by  James  N.  Gladding, 
city  engineer  of  El  Paso,  who  made  the  esti- 
mate at  the  request  of  the  Albuquerque  city 
council.  The  estimate  includes  the  following 
items : 


Reservoir    J41,762 

Well  system    4,124 

Main  pumping  station 'ii; 

Sub-pumping  station    ,§'2f „ 

Pumping  plant  42,650  . 

Meters,  hydrants,  valves  and  specials 19,485 

Distribution  system    133,449 

House  connections '5'^2 ' 

Engineering  and  overhead 68,775 

Total     $412,650 


Spokane  to  Consider  Bond  Issue 
for  New  Bridges 

Four  bridges  within  the  city  of  Spokane 
will  probaby  be  replaced  by  heavy  steel  or  con- 
crete structures,  if  the  action  which  is  now 
contemplated  is  approved.  The  cost  of  the 
new  structures  would  be  about  $500,000,  and 
repairs  on  other  bridges  would  cost  about 
$200,000,  according  to  press  reports.  The 
question  is  now  the  subject  of  an  investiga- 
tion by  the  city's  engineering  staff,  and  it  is 
expected  that  the  report  to  the  city  council 
will  be  presented  in  the  near  future. 


The  last  item  includes  besides  engineering 
costs,  incidentals,  taxes,  interest,  office,  ex- 
penses, legal  advice,  equipment,  liability  in- 
surance and  contractors'  profit.  A  sub-con- 
tractor's profit  is  also  included  in  construction 
and    materials   estimates. 

A  well  system  of  water  supply  is  the  best 
that  could  be  obtained,  the  report  states,  owing 
to  the  geological  formation  in  the  vicinity  of 
the  city,  which  consists  of  a  layer  of  coarse 
sand    and   gravel   saturated   with   water    and 


To  Establish  Large  Research  Laboratory 

Following  a  personal  study  of  industrial  con- 
ditions in  Germany  and  other  foreign  coun- 
tries by  Dean  Frederick  A.  Goetze  and  several 
members  of  the  faculty  of  the  graduate  engi- 
neering school  of  Columbia  University,  he 
elaborates  in  his  annual  report,  which  has  just 
been  issued,  the  proposed  plans  for  the  founda- 
tion of  a  large  industrial  engineering  research 
laboratory  under  the  auspices  of  the  univer- 
sity. Such  a  move,  he  sets  forth,  would  be  a 
boon  to  the  industries  of  this  country,  bringing 
to  their  aid,  as  is  done  in  Germany,  keen  uni- 
versity research  study  to  solve  the  many  en- 
gineering problems  which  confront  them. 

The  plan  outlined  by  Dean  Goetze  and  his 
colleagues  calls  for  the  immediate  erection  of  a 
building  easily  accessible  to  the  university, 
with  water  and  railroad  facilities,  which  with 
the  equipment  necessary  would  cost  $500,000. 
This  would  be  an  initial  step,  however,  as 
it  is  ultimately  proposed  that  a  research  foun- 
dation of  from  $2,000,000  to  $5,000,000  be  se- 
cured, the  income  to  be  used  exclusively  for 
engineering  research. 


Form  Catskill  Aqueduct  Association 

To  keep  alive  friendships  started  on  the 
Catskill  Aqueduct  work,  a  permanent  organ- 
ization known  as  the  Catskill  Aqueduct  Asso- 
ciation has  been  formed,  with  the  object  of 
bringing  together  each  year  all  those  who 
have  been  or  are  connected  in  any  way  with 
that  work. 

A  committee  consisting  of  the  following 
men  has  been  designated  to  arrange  for  the 
1916  reunion:  H.  C.  Buncke,  J.  F.  Sanborn, 
W.  E.  Spear,  S.  F.  Thomson,  Beverly  R.  Value 
and  W.  J.  Buhrendorf,  secretary.  The  com- 
mittee has  made  arrangements  for  a  dance  at 
the  Biltmore  Hotel,  New  York  City,  March  7. 
Tickets  may  be  obtained  from  the  secretary, 
or  any  member  of  the  committee.  The  office 
of  the  secretary  is  in  Room  2224,  Municipal 
Building,  New  York  City. 


The   American   Society    of   Civil   Engineers 

will  hold  a  meeting  in  New  York  City,  March 
1.  Joseph  W.  Ellms  and  John  S.  Gettrust  will 
present  a  paper  on  "A  Study  of  the  Behavior 
of  Rapid  Sand  Filters  Subjected  to  the  High- 
Velocity  Method  of  Washing,"  and  Henry  S. 
Prichard  will  present  one  on  "The  Effects  of 
Straining  Structural  Steel  and  Wrought  Iron." 

The  American  Chemical  Society  will  meet  in 
Urbana,  111.,  April  18  to  21.  An  exhibition  of 
chemical  industries  is  to  be  held  in  conjunction 
with  the  meeting  and  the  dedication  of  the  new 
chemistry  building  of  the  University  of  Illinois. 
No  charge  is  to  be  made  to  exhibitors  and 
necessary  gas,  water,  electricity  and  drayage 
will  be  furnished  free.  Correspondence  shoiild 
be  addressed  to  the  chairman  of  the  exhibits 
committee,  H.  L.  Olin,  Urbana. 

The  Oregon  Society  of  Engineers  held  its 
fifth  annual  banquet  in  Portland  on  Feb.  7. 
Newly  elected  officers  were  announced  as  fol- 
lows: Philip  H.  Dater,  vice-president;  Orrin  E. 
Stanley,  secretary,  and  Henry  M.  Morse,  treas- 
urer. The  first  issue  of  the  "Journal"  which 
will  hereafter  be  issued  by  the  society,  appeared 
at  the.  meeting.  It  is  intended  to  publish  in 
the  "Journal"  not  only  the  papers  read  before 
the  society  but  others  which  may  be  contributed 
for  this  purpose  by  members. 

The  San  Francisco  Association  of  Members 
of  the  American  Society  of  Civil  Engineers 
held  the  regular  bimonthly  meeting  on  Feb. 
18.  After  an  address  by  H.  L.  Haehl,  the  new 
president  of  the  organization,  the  secretary 
read  a  communication  from  J.  A.  Ockerson 
presenting  an  argument  against  the  proposed 
move  of  society  headquarters  into  the  Engi- 
neering Societies'  Building  in  New  York.  Dis- 
cussion developed  the  fact  that  many  of  those 
present  disagreed  with  Mr.  Ockerson,  and  it 
was  decided  to  write  to  Secretary  Hunt  for  ad- 
ditional information  on  certain  points  involved; 
the  question  to  be  considered  again  at  the  April 
meeting.  A.  B.  Foote,  superintendent  of  the 
North  Star  Mining  Company,  Marysville,  Cal., 
presented  an  illustrated  paper  on  the  pumping, 
ore  hoisting  and  conveying  equipment  installed 
at  the  company's  properties. 


News    of    Engineering    Societies 

The  Engineers  Club  of  Philadelphia  will 
hold  a  special  meeting  March  4  to  hear  a  paper 
on  "Hydrated  Lime  in  Concrete  Mortars,"  by 
Prof.  James  S.  Macgregor  of  Columbia  Uni- 
versity. 

The  Civil  Engineers  Society  of  St.  Paul  heard 
E.  J.  Mehren,  editor  of  the  Engineering  Record 
on  "The  Proposed  Removal  of  the  Headquar- 
ters of  the  American  Society  of  Civil  Engi- 
neers" at  a  meeting  held  in  that  city,  Feb.  21. 


Personal  Notes 


H.  L.  F  I  s  H  E  L,  division  engineer  for  the 
Santa  Fe,  Prescott  &  Phoenix  Railway,  has 
been  promoted  to  the  position  of  pilot  to  fed- 
eral engineers  engaged  in  the  appraisal  of 
structures  for  the  Atchison,  Topeka  &  Santa 
Fe  system,  and  will  have  his  headquarters  at 
Topeka,  Kan. 

Glen  P.  Beach  has  resigned  his  posi- 
tion as  assistant  engineer  to  the  Minnesota 
State  Railroad  and  Warehouse  Commission,  to 
take  effect  April  1. 

G.  M.  D  e  r  r  has  resigned  his  position  with 
the  Riter  Conley  Manufacturing  Company  of 
Pittsburgh  to  become  connected  with  the  en- 
gineering department  of  the  Trussed  Concrete 
Steel   Company  of  Youngstown,   Ohio. 

T.  J.  Dean,  formerly  of  Flint,  Mich.,  has 
become  connected  with  the  county  surveyor's 
office  at  Hillsdale,  Mich.,  on  drainage  work. 

Morris  W.  Loving,  formerly  with  the 
Baltimore  Sewerage  Commission,  has  been  ap- 
pointed assistant  engineer  in  the  extension 
division  of  the  Universal  Portland  Cement 
Company,  208  South  La  Salle  Street,  Chicago. 

George  0.  Plamondon,  formerly 
with  the  Trussed  Concrete  Steel  Company  of 
Youngstown,  Ohio,  has  accepted  a  position  as 
engineer  in  the  Valuation  Division  of  Inter- 
state Commerce  Commission,  with  headquar- 
ters at  Chattanooga,  Tenn. 

Cap  T.  Thomas  M.  -Robin  s'  subject  for 
the  next  military  lecture  at  the  Engineering 
Societies'  Building,  New  York,  Feb.  28,  will  be 
field  fortifications,  sieges  and  demolitions. 
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P.  C.  Clemens  has  been  appointed 
fourth  assistant  city  engineer  of  Indianapolis 
by  the  Board  of  Public  Works  of  that  city,  act- 
ing on  the  recommendation  of  City  Engrineer 
Jeup. 

Charles  A.  Brown  has  resigned  from 
the  position  of  assistant  city  engineer  of  In- 
dianapolis. 

Howard  Howie,  formerly  in  charge  of 
the  development  of  new  iron  mines  for  the 
Roane  Iron  Company  of  Chamberlain,  Tenn., 
has  become  connected  with  the  Oriskany  Ore  & 
Iron  Corporation  of  Lynchburg,  Va. 

C.  Petersen,  formerly  in  the  main  of- 
fice of  the  Trussed  Concrete  Steel  Company, 
has  been  appointed  sales  engineer  in  the  com- 
pany's branch  office  in  the  Munsey  Building, 
Baltimore. 

D.  W.  Cole,  of  the  U.  S.  Reclamation 
Service,  has  been  desigrnated  senior  engineer 
and  resident  manager  of  the  Boise  Project, 
succeeding  F.  E.  Weymouth,  whose  appoint- 
ment as  chief  of  construction  for  the  Service 
was  noted  in  these  columns  Feb.  12.  As 
senior  engineer  for  the  Western  district,  with 
headquarters  at  Boise,  Idaho,  he  will  have  gen- 
eral oversight  of  all  projects  in  the  States  of 
Washington,  Oregon,  Idaho,  Nevada  and  North- 
ern California  for  the  purpose  of  advising  the 
chief  of  construction  upon  all  Reclamation 
affairs  in  that  territory.  Mr.  Cole  has  been 
in  the  Reclamation  Service  nearly  12  years, 
first  upon  the  construction  of  the  Shoshone 
Dam  in  Wyoming,  and,  latterly,  in  charge  of 
the  Truckee-Carson  Project  and  the  construc- 
tion of  Lahontan  Dam  in  Nevada.  Previous  to 
the  national  irrigation  era  Mr.  Cole's  engi- 
neering practice  comprised  a  number  of  years 
in  railroad  surveys,  construction  and  main- 
tenance, following  which  he  was  engaged  for 
10  years  in  municipal  water  works  for  the 
City  of  Waterbury,  Conn.,  the  Metropolitan 
Water  Board  of  Massachusetts,  the  Commis- 
sion on  Additional  Water  Supply  for  New 
York  City  and  in  various  hydraulic  investiga- 
tions for  the  States  of  Connecticut  and  New 
Jersey. 

A.  E.  Miller  and  H.  W.  Wendelken 
have  formed  a  partnership  under  the  firm 
name  of  A.  E.  Miller  Construction  Company, 
Turley  Building,  Portsmouth,  Ohio,  to  engage 
in  a  general  engineering  and  contracting  busi- 
ness. Mr.  Miller  has  been  engaged  in  con- 
tracting work  in  that  vicinity  for  the  past 
year.  Previous  to  that  he  was  for  3  years 
erecting  engineer  for  the  New  York  Con- 
tinental Jewel  Company.  Mr.  Wendelken  has 
had  a  wide  experience  in  municipal,  railroad 
and  highway  work,  and  has  been  for  the  past 
few  years,  connected  with  the  Ohio  State  High- 
way Department. 

J.  P.  Wells,  consulting  engineer,  of 
Rochester,  N.  Y.,  specializing  particularly  in 
hydraulic  and  sanitary  '  practice,  has  moved 
his  offices  from  the  Exchange  Place  Building 
to  the  Cutler  Building. 

P.  D.  FiTZPATRiCK  has  been  appointed 
valuation  engineer  of  the  Central  Vermont 
Railway,  with  headquarters  at  St.  Albans,  Vt. 

T.  D.  Sedwick,  formerly  chief  chemist 
of  the  Chicago,  Rock  Island  and  Pacific  Rail- 
way, has  been  appointed  acting  engineer  of 
tests,  succeeding  F.  O.  Bunnell,  resigned. 

Henry  E.  Elrod,  consulting  engineer, 
of  Dallas,  Tex.,  has  been  retained  to  design 
a  waterworks  and  sewer  system  for  the  City 
of  Cooper,  Tex. 

George  J.  Eyreck,  Jr.,  has  been  ap- 
pointed engineer  for  F.  W.  Long  &  Company, 
general  contractors,  434  East  Bay  Street, 
Jacksonville,  Fla. 

D.  W.  T  o  w  N  s  E  ND,  formerly  connected 
with  the  Lehigh  Valley  Railroad,  has  been 
appointed  to  a  position  on  the  engineering 
forces  of  the  Department  of  Public  Works  of 
the  Territory  of  Hawaii,  at  Wailuku,  Maui, 
T.  H.  Mr.  Townsend  is  a  graduate  of  Cornell 
University. 


J.  W.  Bart  ho  low,  of  the  Bartholow- 
Willits  Engineering  Company,  civil  engineers, 
of  Galveston,  Tex.,  has  accepted  a  temporary 
appointment  as  assistant  to  the  valuation  en- 
gineer of  the  Eastern  lines  of  the  Atchison, 
Topeka  &  Santa  Fe  Railway  at  Topeka,  Kan. 
At  the  conclusion  of  his  work,  which  is  of  a 
special  nature,  he  will  return  to  Galveston  and 
resume  his  work  with  the  Bartholow-Willits 
Company. 

W.  T.  Price  has  been  appointed  superin- 
tendent of  the  waterworks  system  of  Hood 
River,  Ore.,  succeeding  P.  M.  Morse,  resigned. 
Mr.  Price  was  formerly  engaged  in  business 
as  a  builder  and  general  contractor  at  Scran- 
ton,  Pa. 

S.  Q.  Cannon  was  reappointed  city  engi- 
neer of  Salt  Lake  City,  Feb.  10. 

Harry  H.  Blee,  of  Santa  Ana,  Cal., 
who  has  been  connected  with  the  state  engi- 
neering department  of  California,  has  been 
appointed  assistant  state  engineer.  The  law 
provides  for  two  assistant  state  engineers. 
Mr.  Blee  is  the  second  to  be  named.  Major  P. 
N.  Norboe  having  been  appointed  to  a  similar 
position  some  time  ago. 

Stephen  W.  Jones,  Henry  E. 
Cass  and  Robert  L.  Cobb  have  formed 
the  Finance  &  Construction  Company,  engi- 
neers and  contractors.  Phoenix  Building, 
Minneapolis,  Minn.,  to  conduct  a  financing  and 
general  contracting  business  within  the  United 
States.  Mr.  Jones  has  had  interests  in  the 
contracting  business  for  the  past  thirty  years, 
and  Mr.  Cobb  has  been  engaged  in  the  writing 
of  contractors'  bonds  and  liability  insurance. 
Mr.  Cass  is  at  present  vice-president  of  the 
Werdenhoff-Cass  Company,  railroad  contrac- 
tors. 

Nathan  C.  Johnson,  consulting  en- 
gineer, of  New  York  City,  delivered  a  lecture 
on  "Concrete"  at  the  college  of  engineering  of 
the  University  of  Minnesota,  Feb.  19. 

E.  J.  Mehren,  editor  of  the  Engineering 
Record,  delivered  an  address  on  "The  Relation 
of  College  Life  to  Professional  Success"  at  the 
college  of  engineering  of  the  University  of 
Minnesota,  Feb.  21. 

Dayton  Corson,  Jr.,  has  resigned 
from  the  office  of  borough  engineer  of  Wood- 
bury, N.  J. 

Owen  Carter  has  been  appointed  bor- 
ough engineer  of  Woodbury,  N.  J.,  succeed- 
ing Dayton  Corson,  whose  resignation  is  noted 
elsewhere  in  these  columns. 

H.  M.  Brinckerhoff,  a  member  of 
the  engineering  firm  of  Barclay  Parsons  & 
Klapp,  New  York  City,  has  been  oppointed 
chief  engineer  of  the  Chicago  Traction  and 
Subway  Commission,  with  offices  in  the  Home 
Insurance  Building.  He  will  direct  the  in- 
vestigations of  traffic  conditions  and  other  fac- 
tors to  determine  a  plan  for  consolidated  oper- 
ation of  the  elevated,  surface  and  future  sub- 
way systems.  After  Mr.  Brinckerhoff  was 
graduated  from  Stevens  Institute  of  Technol- 
ogy in  1890  he  was  engaged  in  the  original 
electrification  of  the  horse-car  lines  of  Boston. 
In  1892,  in  Chicago,  as  assistant  engineer  of 
the  Intramural  Railway,  he  devised  and  in- 
stalled for  the  first  time  the  third-rail  system. 
In  1898  he  became  general  manager  of  the 
West  Side  Elevated,  a  position  he  held  until 
lOOe,  when  he  joined  the  firm  of  Barclay  Par- 
sons &  Klapp.  His  most  recent  work  in  this 
connection  was  the  supervision  and  direction 
of  the  preparation  of  a  report  on  the  traffic 
conditions  in  Detroit  for  the  street  railway 
commission  of  that  city. 


Obituary  Notes 


W.  I.  Baumeister,  a  well-known 
building  contractor  of  the  Northwest,  died  Feb. 
13  in  Bellingham,  Wash. 


James  B.  Robinson,  consulting  engi- 
neer, who  was  connected  with  the  Southern 
Pacific  Company  for  many  years  and  later 
with  the  Northern  Pacific  Company,  died  at 
Portland,  Ore.,  Feb.  12.  Mr.  Robinson  built 
the  Butte  County  Railroad  between  Chico,  Cal., 
and  Stirling  City,  and  also  the  present  street 
railway  in   Chico. 

Thomas  F.  McCrickett,  engineer 
for  the  Russell  Wheel  &  Foundry  Company 
of  Detroit,  Mich.,  died  in  that  city  Jan.  26,  at 
the  age  of  47.  He  was  graduated  from  the 
University  of  Michigan  in  1897  and  was  with 
the  Russell  Wheel  &  Foundry  Company  from 
that  year  until  his  death. 

Joseph  S.  Ward,  resident  engineer  of 
the  Philadelphia  &  Reading  Railway  at  Wil- 
liamsport,  Pa.,  died  Feb.  16.  He  was  born  in 
Philadelphia,  and,  after  graduating  from  the 
Polytechnic  College  of  Pennsylvania,  started 
in  active  work  as  a  draftsman  in  the  Pennsyl- 
vania Railroad  shops  at  Meadows,  N.  J.  Later 
he  served  as  draftsman,  transitman,  levelman 
and  topographer  on  the  Maderia-Mamori  Rail- 
road in  Brazil.  From  1879  to  1881  he  was 
in  the  assistant  engineer's  office  of  the  Penn- 
sylvania Railroad's  New  York  division  at  Jer- 
sey City.  From  1881  to  1884  he  was  with 
the  Mexican  National  Construction  Company 
in  Texas  and  Mexico.  In  1884  he  entered  the 
service  of  the  Philadelphia  &  Reading  as  as- 
sistant in  the  Philadelphia  and  New  York 
division. 

Charles  Mills,  a  civil  engineer  in  the 
Department  of  City  Transit  of  Philadelphia, 
died  in  that  city,  Feb.  15. 

William  J.  Nicholls,  consulting 
engineer,  of  Philadelphia,  and  a  former  chief 
engineer  of  the  Long  Island  Railroad,  died  in 
Philadelphia,  Feb.  14.  He  was  62  years  old. 
Mr.  Nicholls,  during  his  professional  career, 
served  as  chief  engineer  of  the  Long  Island 
Railroad,  as  assistant  engineer  of  the  Reading 
and  as  chief  engineer  of  the  Pennsylvania 
Steel  Company.  He  also  did  considerable  min- 
ing work,  and  was  the  author  of  various 
works  on  mining  and  railroad  subjects,  as  well 
as  several  books  of  fiction.  He  became  a 
member  of  the  American  Society  of  Civil  En- 
gineers in  1878. 

Stevenson  Towle,  for  many  years 
chief  engineer  of  New  York  city  sewers,  and 
builder  of  the  first  cable  railway  in  that  city, 
whose  death  was  noted  in  these  columns  last 
week,  was  born  in  New  York  City  in  1837.  He 
received  his  professional  education  at  the  Free 
Academy — now  the  College  of  the  City  of  New 
.  York — and  was  appointed  city  surveyor  of  the 
city  in  1857.  In  1860  the  mayor  designated 
him  to  examine  the  sewer  systems  of  Euro- 
pean cities,  for  the  purpose  of  obtaining  the 
information  on  which  the  present  sewer  laws 
of  the  city  are  based.  He  was  chief  engi- 
neer of  New  York  sewers  from  1870  to  1886. 
In  1871  he  served  with  Generals  McClellan  and 
Franklin  on  a  commission  appointed  to  lay 
out  Long  Island  City,  and,  in  1883,  he  planned 
and  built  the  first  cable  road  in  New  York  City 
— the  Tenth  Avenue  line.  In  1886  he  became 
consulting  engineer  of  the  Broadway  Arcade 
Rapid  Transit  Railroad,  and  in  the  following 
year  was  appointed  by  Mayor  Hewitt  a  mem- 
ber of  the  Rapid  Transit  Commission.  In  the 
same  year  the  Mayor  selected  him  to  visit 
Europe  and  personally  investigate  the  question 
of  improved  pavement  throughout  the  cities  on 
that  continent.  He  was  appointed  a  park  com- 
missioner in  1888,  and,  in  1889,  he  became 
consulting  engineer  for  the  department  of  pub- 
lic works,  in  special  charge  of  improved  street 
pavements.  He  held  that  position  until  1897, 
when  he  was  appointed  consulting  engineer  of 
•ewerage,  in  connection  with  the  city  rapid 
transit  tunnel.  He  was  one  of  the  original 
members  of  the  American  Society  of  Civil  En- 
gineers, being  elected  in  1868,  and  served  as 
director  from  1887  to  1888.  He  was  married 
in  New  York  City  in  1863  to  Mary  Stewart 
Brevoort,  and  is  survived  by  three  sons  and 
five  daughters. 
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Pneumatic  Riveter  Can  Work  on 
Small  Latticed  Columns 

The  accompanying  photographs  illustrate  a 
specially  designed  Hanna  type  of  pneumatic 
riveter  for  lattice  column  work.  A  good  idea 
of  the  limited  space  in  which  this  machine 
will  operate  may  be  gained  from  the  photo- 
graphs. The  frame,  main  lever,  guide  links, 
toggles,  plunger  and  piston  rod  head  are  of 
cast  steel,  the  main  frame  bushing  and  cylin- 
der  parts  of  cast  iron  and  the   lower  toggle, 


PNEUMATIC  MACHINE  RIVETS  LATTICED  COLUMNS 

die  screw,  lower  die  holder, ''dies  and  piston 
rod  of  a  specially  selected  high-carbon  steel. 
The  usual  Hanna  mechanism,  described  on 
page  775  of  the  Engineering  Record  for  Dec. 
18,  1915,  is  applied,  in  which  there  is  com- 
bined, in  a  simple  form,  toggles,  levers  and 
guide  links  to  give  the  large  opening  of  the 
toggle  joint  movement  with  its  gradually  in- 
creasing pressure,  until  the  desired  pressure 
is  reached,  then  a  simple  lever  movement 
throughout  a  considerable  space  under  approx- 
imately maximum  pressure.  The  machines  are 
made  by  the  Hanna  Engineering  Works,  for 
which  the  Vulcan  Engineering  Sales  Company 
is  general  agent. 


Bent  Weir  Measures  Water  Pro- 
portional to  Head 

By  casting  a  sloping  weir  slot  on  the  curve 
of  a  right  cycloid  as  shown  in  the  accompany- 
ing photograph,  the  new  cycloid  weir  meter 
measures  quantity  of  water  discharged  directly 
proportional  to  the  head.  The  weir  has  re- 
cently been  placed  on  the  market  by  the  Kenni- 
cott  Company,  Chicago  Heights,  111.,  which  has 


secured  basic  patents  on  the  device.  The  com- 
pany has  been  experimenting  with  the  device 
for  more  than  a  year  in  connection  with  the 
numerous  calls  it  has  in  its  water  softening 
and  purification  installations  for  a  weir  meter 
in  which  the  registering  device  would  not  be 
complicated  by  the  necessity  of  compensating 
for  the  values  which  are  introduced  in  regis- 
tering the  measurement. 

One  of  the  weirs  has  been  installed  in  a 
water  softening  plant  for  the  Minneapolis  Gen- 
eral Electric  Company  having  a  capacity  of 
1200    gal.    per   minute. 


Deep  Holes  Loaded  with  Safety 

The  contractor  is  following  the  lead  of  the 
quarry  man  in  adopting  "well-drilled"  holes  in 
deep  rock  cuts  because  of  the  economy  of  deep 
blasting.  These  holes  are  usually  loaded  by 
dropping  the  charge  down 
them  from  the  top.  This 
is  a  proceeding  attended 
with  some  danger,  which 
the  Chambers  loader,  illus- 
trated herewith,  is  de- 
signed to  obviate.  The 
loader  grips  the  charge 
until  the  trip  line  is  pulled. 
The  load  can  thus  be  low- 
ered carefully  to  the  bot- 
tom of  the  hole  in  sections 
if  the  charge  be  heavy,  and 
the  loader  can  be  easily 
released  and  withdrawn. 
All  metal  parts  are  pro- 
tected by  a  heavy  coating, 
which  is  said  to  make  the 
production  of  sparks,  from 
striking  the  rock  sides  of 
the  hole  very  unlikely. 
The  device  is  manufac- 
tured by  George  T.  Cham- 
bers, Le  Grange,  111. 


Air  Compressors 
Use  Fuel  Oil 

To  obtain  an  air 
compressor  that  would 
operate  cheaply  and  have 
a     low     first     cost,     the 

Chicago  Pneumatic  Tool  Company  has  begun 
building  oil-engine  compressors  that  run  on 
heavy  mineral  oils  costing  3  cents  a  gallon. 
These  compressors,  known  as  type  N-SO,  are 
of  the  straight  line,  single  stage  type  with  the 
air  cylinder  mounted  on  the  main  frame  be- 
tween and  in  tandem  with  the  flywheels  and 
oil  cylinder.  The  two-cycle  engine  operates  at 
low  pressure,  using  a  patented  hot-plate  sys- 
tem to  produce  ignition.  Air  only  is  com- 
pressed, combustion  taking  place  at  the  end  of 
the  compression  stroke  when  an  oil  pump  in- 
jects a  mixture  of  oil  and  water  into  the  cyl- 
inder against  the  hot  plate.  This  mixture  is 
controlled  by  a  fly-ball  governor.  By  using 
this  system  it  is  said  that  greater  fuel  econ- 
omy and  practically  perfect  combustion  are 
attained.  The  smaller  sizes  of  these  compres- 
sors are  portable.  The  very  low  cost  at  which 
they  compress  air,  the  fuel  cost  for  each  100 
cu.  ft.  per  min.  warranted  by  the  manufac- 
turer being  56  cents  per  9-hr.  day,  is  expected 
to  bring  about  great  extension  of  the  use  of 
compressed  air,  especially  in  the  way  of  new 
uses  for  this  source  of  power  on  construction 
work. 


DISCHARGE  IS  PROPORTIONAL  TO   HEAD 


Double-Screen,  Self -Contained 
Unit  Washes  and  Screens  Gravel 

A  new  self-contained  portable  or  stationary 
sand  and  gravel  screening  outfit  has  a  washer 
feature  with  it  In  which  the  clean  water  strikes 
the  cleanest  material.  The  material  is  charged 
through  a  hopper,  shown  at  the  back  of  the 
picture,  and  is  dropped  directly  onto  the  inner 
coarse  screen.  As  the  screens  revolve  the  finest 
material  goes  through  the  outer  screen  to  a 
sand  hopper,  not  shown,  below  the  screen.    The 


TWO  SIZES  OF  GRAVEL  ARE  HANDLED 

gravel  travels  to  the  outlet  between  the  two 
screens,  and  that  on  the  inner  coarse  screen  is 
finally  picked  up  by  pockets  at  the  bottom  of 
the  screen,  and  pumped  at  the  top  into  the  re- 
spective chutes  which  carry  the  different  sizes 
to  separate  storage  bins. 

The  washer  is  set  in  a  box  in  which  the  water 
submerges  it  about  one-third  of  its  depth. 
Fresh  water  is  applied  through  two  nozzles, 
not  shown,  placed  midway  of  the  center  line 
on  the  drum,  each  nozzle  directing  a  stream 
against  a  single  set  of  buckets. 

The  screen  shown  is  for  a  plant  having  a 
daily  capacity  of  300  cu.  yd.  The  large  and 
small  ends  are  66  and  48  in.  in  diameter  re- 
spectively, and  the  length  is  6  ft.  A  500-cu.  yd, 
outfit  is  also  made  by  the  Raymond  W.  Dull 
Company,  Chicago,  designer  and  builder  of  the 
outfit. 


Repair  Steam  Hammer  on  Job  with 
Oxy-Acetylene  Apparatus 

By  use  of  oxy-acetylene  apparatus,  a  steam 
hammer  that  was  broken  on  the  Hanover 
Street  Bridge  construction  in  Baltimore  was 
repaired  on  the  job  in  two  days  time,  thus 
effecting  a  considerable  saving  in  loss  of  time. 

In  the  course  of  the  work  the  pile  driver, 
driving  piles  for  the  pier  cofferdams  was  dis- 
abled through  the  breaking  off  of  a  heavy 
corner  from  the  bottom  of  the  hammer,  where 
it  fits  around  the  driving  cap.  The  crippled 
hammer  was  laid  up  on  one  of  the  partly  fin- 
ished piers  and  a  Milburn  Portable  Oxy- 
Acetylene  plant  was  taken  out  to  the  work  on  a 
boat.  The  broken  portions  were  chipped  away 
to  allow  for  the  new  filling  material  and  the 
end  of  the  hammer  welded  back  in  place.  The 
entire  work  was  completed  within  two  days, 
saving  a  considerable  loss  of  time  on  the  job. 


BROKEN  STEAM   HAMMER  REPAIRED  ON  JOB 
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Simple   Device   Facilitates  Waste 
Removal  in  Grand  Rapids,  Mich. 

To  solve  the  rubbish  removal  problem  in  the 
schools  of  Grand  Rapids,  Mich.,  William 
Walsh,  highway  commissioner  of  that  city,  de- 
vised a  scheme  of  wells  located  in  the  rear  of 
each  building  and  a  handling  device  by  which 


CSANE  LIFTS  AND  DUMPS  CANS 

the  deposited  rubbish  can  be  readily  lifted  and 
loaded  onto  dump  wagons. 

The  wagons  carry  galvanized  iron  cans, 
which  are  lowered  into  the  wells,  into  which  the 
rubbish  has  been  swept,  by  means  of  a  crank, 
controlling  a  wire  rope  which  moves  through 
pulleys  attached  to  a  crane.  But  one  man  is 
required  to  load  the  refuse,  which  is  drawn  up 
and  dumped  into  the  cart.  The  dumping  is 
done  by  a  rope,  terminating  in  a  catch,  which 
is  hooked  on  the  base  of  the  can,  as  shown  in 
the  illustration.  But  little  time  is  required  to 
clean  the  wells,  and  one  wagon  takes  care  of 
the  needs  of  all  the  schools. 


Pressure    for    Road    Oiler    with 
Heater  Comes  from  Rear  Wheel 

A  new  pressure  road  oiler  with  a  heater  of 
600-gal.  capacity  has  recently  been  put  on  the 
market  in  which  the  power  pumps  are  driven 
by  a  chain  from  the  rear  wheel.  It  will  han- 
dle any  amount  up  to  %  gal.  per  square  yard 
on  an  8-ft.  strip. 

The  oil  heater  as  shown  in  the  photog:raph 
is  in  the  form  of  a  jacket  surrounding  the  tank 
and  is  operated  by  a  kerosene  oil  improved 
burner  giving  a  combustion  in  which  the  smoke 
and  soot  are  eliminated. 

All  levers  can  be  operated  from  the'  driver's 
seat,  so  that  the  outfit  can  be  operated  by  one 
man. 

The  machine,  which  is  built  by  the  Austin- 
Western  Road  Machinery  Company,  will  han- 
dle, it  is  claimed,  oils  containing  40  per  cent 
asphalt  unheated  and  oil  up  to  90  per  cent 
asphalt  and  all  Tarvia  products  heated. 


Declare  Timber  Supply  Abundant 

That  the  timber  supply  of  the  nation  is  suf- 
ficient for  years  to  come,  and  that  all  that  is 
needed  is  proper  co-ordination  in  its  manu- 
facture, scientific  distribution  of  the  manu- 
factured product  and  co-operation  among  the 
various  groups  of  manufacturers  and  between 
manufacturers  and  retailers  was  the  declara- 
tion of  E.  A.  Sterling,  forest  engineer  and  head 
of  the  trade  extension  department  of  the  Na- 
tional Lumber  Manufacturers'  Association,  be- 
fore the  annual  meeting  of  the  Southern  Pine 
Association  in  New  Orleans,  February  23. 

"That  ample  lumber  resources  still  remain  is 
indicated,"  he  said,  "by  the  more  recent  Govern- 
ment estimates,  and  by  careful  study  of  the 
situation  by  those  most  familiar  with  condi- 
tions. Undue  publicity  has  been  given  in  state- 
ments that  our  forest  resources  are  practically 
exhausted.  In  fact  the  enormous  reserve  sup- 
ply on  the  Pacific  Coast,  now  readily  available, 
with  large  timbered  areas  still  standing  in  the 
North,  South  and  East,  and  with  an  estimated 
total  of  200,000,000  acres  of  farm  woodlands 
which  still  contribute  to  local  needs,  the  fallacy 
of  a  timber  famine  becomes  evident.  With 
this  comes  the  practical  certainty  that  if  a 
reasonable  consumption  of  lumber  can  be 
maintained,  the  gradual  adoption  of  forest 
management,  the  reduction  of  loss  by  fire,  and 
the  longer  service  to  be  obtained  from  lumber 
by  proper  selection  and  preservative  treat- 
ment, will  give  us  adequate  supply  for  all 
time." 


PRESSURE  OIL  DISTRIBUTER  HAS  HEATER 


Business  Notes 

J.  R.  Nichols,  formerly  assistant  sales  man- 
ager at  the  Pittsburgh  office  for  the  Asbestos 
Protected  Metal  Company,  is  opening  an  office 
for  that  company  in  the  Hart  Building,  At- 
lanta, Ga. 

The  Coffin  Valve  Company,  manufacturer  of 
sluice  and  gate  valves,  of  Boston,  has  entered 
into  an  agreement  with  C.  W.  Bergen,  30 
Church  Street,  New  York  City,  to  become  its 
New  York  representative. 

J.  A.  &  W.  Bird  &  Company,  distributor 
for  North  America  of  Repolin  Enamel  Paint, 
of  88  Pearl  Street,  Boston,  has  moved  its  New 
York  City  offices  from  66  Beaver  Street  to  the 
Equitable   Building,   120   Broadway. 

W.  B.  Knickerbocker,  president  Knicker- 
bocker Company  of  Jackson,  Mich.,  manufac- 
turing cyclone  heads  and  concrete  mixers,  died 
suddenly  Feb.  10,  presumably  as  the  result  of 
two  serious  falls  sustained  during  the  past 
year. 

Peter  James  Cunneen,  manager  of  the  Las- 
sig  Plant,  American  Bridge  Company,  at  Chi- 
cago, died  Feb.  13.  Mr.  Cunneen  was  born 
in  1859  and  entered  the  employ  of  the  old 
American  Bridge  Company  in  1878.  He  re- 
mained in  the  employ  of  that  company  and 
its  various  successors  until  the  formation  of 
the  present  American  Bridge  Company. 

A.  C.  Cameron  of  the  Municipal  Engineering 
&  Contracting  Company,  Chicago,  was  chosen 
president  of  the  National  Association  of  Mixer 
Manufacturers  at  the  meeting  in  Chicago,  Feb. 
15.  The  other  officials  elected  were  F.  C.  Wil- 
cox, of  the  Foot  Concrete  Machinery  Company, 
treasurer,  and  H.  E.  Smith,  of  the  T.  L.  Smith 
Company,  secretary.  Active  work  toward 
establishment  of  the  "wet  mixed"  batch  as 
the  basis  for  rating  mixers  will  be  pushed. 

The  Scherzer  Rolling  Lift  Bridge  Company 
has  announced,  that,  following  the  death  of 
Albert  H.  Scherzer,  president,  the  entire  stock 
of  the  company  has  been  purchased  by  a  syn- 
dicate of  officials  of  the  company,  who  have 
been  connected  with  the  business  from  its  in- 
ception, and  that  there  will  be  no  change  in 
the  personnel  of  the  organization,  Mr.  Scherzer 
having  taken  no  active  part  in  the  affairs  of 
the  company  for  several  years.  The  company 
has  general  offices  in  the  Monadnock  Block, 
Chicago,  and  an  Eastern  office  at  220  Broad- 
way, New  York,  with  sales  connections  in  vari- 
ous cities  of  this  country  and  Europe. 


The  American  Coal  Products  Company  and 
the  Barrett  Manufacturing  Company  have  de- 
cided to  unite  the  good-will  and  reputation  of 
both  concerns  under  the  name  of  The  Barrett 
Company.  The  American  Coal  Products  Com- 
pany is  known  in  connection  with  the  sale  of 
sulphate  of  ammonia,  and  heretofore  owned 
the  stock  of  The  Barrett  Manufacturing  Com- 
pany. The  fact  that  all  the  coal  tar  chemicals, 
disinfectants,  roofing,  waterproofing,  road- 
making  and  wood  preserving  materials  have 
been  made  and  widely  advertised  in  the  name 
of  the  Barrett  Manufacturing  Company  has 
added  to  the  good-will  attached  to  it.  This  in- 
crease, however,  has  not  been  connected  in  the 
minds  of  the  general  public  with  the  securi- 
ties of  the  American  Coal  Products  Company. 
The  new  company  will  have  the  same  amount 
of  stock  as  the  American  Coal  Products  Com- 
pany, and  the  change  in  the  name  will  be  ac- 
complished by  exchanging  the  outstanding 
certificates  share  for   share. 


Trade  Publications 

The  following  companies  have  recently  issued 
trade  literature: 

Foster  &  Creighton  Company,  Nashville, 
Tenn.,  booklet,  8  pages,  comparative  tests, 
Rockwood,  Alabama,  limestone. 

sterling  Motor  Truck  Company,  Milwaukee, 
Wis.,  leaflet,  8  pages,  Sterling-Kindling  motor 
"squeegee"  street  washer. 

Studebaker,  South  Bend,  Ind.,  leaflet  1023, 
8  pages,  oil  heater  and  pressure  distributor  for 
road  construction  and  maintenance. 

Whiting  Foundry  Equipment  Company,  Har- 
vey, 111.,  catalog  119,  20  pages,  air  hoists  of 
from  350  to  40,000  lb.  lifting  capacity. 

Evinrude  Motor  Company,  Milwaukee,  cata- 
log 32  pages,  small  detachable  motor  for  boats 
and  canoes — a  suggestion  for  surveying  trips. 

Hayward  Company,  50  Church  Street,  New^ 
York  City,  pamphlet  608,  24  pages,  Hayward. 
clamshell  and  orange-peel  buckets  put  to  a 
variety  of  uses. 

Vanadium-Alloys  Steel  Company,  Pitts- 
burgh, booklet,  an  article  on  Tungsten  mining- 
in  Colorado  written  by  Roy  C.  McKenna,  pres- 
ident of  the  company. 

Stephens  Adamson  Manufacturing  Company, 
Aurora,  111.,  booklet  76,  February,  1916,  24 
pages.  The  Labor  Saver,  semi-portable  screen- 
ing and  crushing  plants  for  road  work. 

Texas  Company,  New  York,  booklet,  10 
pages,  February,  1916.  Lubrication,  oil  beha- 
•  vior  in  Diesel-type  engine,  temperature  con- 
siderations in  oil-testing  and  sundry  items 
about  Texaco  crater  compound. 

Chain  Belt  Company,  Milwaukee,  supplement 
to  general  catalog  56,  32  pages,  revised  price 
lists  on  Standard  detachable  chain  belt  and 
various  changes  in  Chabelco  steel  chain  belt, 
as  well  as  listing  of  the  new  H-type  riveted 
chain  belt. 

Austin-Western  Road  Machinery  Company,. 
Chicago,  catalog,  80  pages,  road  machines, 
scrapers,  graders,  rippers,  and  planers  and  fin- 
ishers. Rock-crushing  machinery,  portable 
storage  bins,  screens  and  conveyors.  Road 
rollers  and  road-maintenance  machinery. 

Allis-Chalmers  Manufacturing  Company, 
Milwaukee.  Bulletin  1439-A,  36  pages,  entitled 
"Timber  Preserving  Machinery."  Describes 
briefly  various  treatment  processes,  and  gives 
useful  condensed  information  about  them,  in 
addition  to  data  regarding  the  company's  make 
of  machinery. 

Link  Belt  Company,  Chicago.  Eighty-page 
booklet  profusely  illustrated  with  installations 
of  elevators,  conveyors  and  machinery  for 
handling,  preparing  and  storing  gravel,  stone, 
sand  and  other  materials.  Many  dimension 
tables  and  layout  drawing  make  the  volume 
particularly  valuable.  A  new  scheme  of  using 
wagon  loaders  to  handle  road  materials  to 
wheelbarrows  and  a  new  type  of  high-speed 
grab-bucket  for  hard  digging  are  illustrated. 
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Good  Roads  Saved  Paris 

ENGINEERS  in  this  country  have  knovra, 
in  a  general  way,  that  good  roads  are  a 
military  asset,  but  very  few,  outside  of 
Army  circles,  have  realized  the  momentous 
part  which  the  highway  system  around 
Paris  has  played  in  the  destinies  of  France. 
Good  roads  were  the  big  factor  in  stopping 
the  great  German  drive  at  the  beginning  of 
the  war,  and  prevented  the  investment  of 
Paris  by  the  Teutonic  forces.  This,  in  effect, 
is  the  significant  statement  made  recently 
by  Major  Amos  A.  Fries,  Corp  of  Engi- 
neers, U.  S.  Army,  in  an  address  at  the 
National  Conference  on  Concrete  Road 
Building  in  Chicago.  By  the  quickness  of 
their  mobilization  and  movements,  said  Ma- 
jor Fries,  the  Germans  all  but  took  Paris, 
which  was  saved  only  by  General  Joffre's 
skillful  use  of  automobiles  and  the  fine  roads 
around  Paris.  By  commandeering  all  sorts 
of  motor  vehicles  he  was  able  to  carry  from 
Paris  to  the  front  for  several  days  prior  to 
and  during  the  battle  of  the  Marne  a  steady 
stream  of  soldiers,  night  and  day.  This 
turned  the  tide  of  invasion.  The  use  which 
General  Joffre  made  of  good  roads  and  mo- 
tors at  Paris  in  August,  1914,  furnishes  a 
lesson  that  this  country  should  never  forget. 

Paving  Factors  of  Safety 

RECOGNITION  of  the  added  wear  on 
pavement  by  motor  buses  was  made  in 
Chicago  recently  by  a  company  seeking  a 
franchise  to  operate  over  the  boulevard  sys- 
tem of  the  Lincoln  Park  Board.  The  offer 
to  finance  a  $300,000  bond  issue  to  repave 
the  North  Side  system  along  Lake  Michi- 
gan in  exchange  for  a  25-year  franchise  to 
operate  on  the  roads  meets  the  most  serious 
objection  that  the  park  officials  heretofore 
have  interposed  against  granting  the  right. 
The  present  paving,  it  has  been  contended, 
will  not  stand  the  heavy  bus  traffic.  Agree- 
ments of  this  kind  or  monetary  considera- 
tions will  have  to  come  sooner  or  later  if 
the  increasingly  heavy  traffic  of  special  in- 
terests, as  differentiated  from  that  of  the 
general  public,  is  to  be  taken  care  of.  Many 
of  our  paved  streets  now  have  little  more 
than  a  factor  of  safety  of  one.  Probably  in 
no  other  class  of  engineering  structure  has 
the  unity  factor  been  approached  with  such 
rapidity,  but  ultimate  rupture  does  not 
cause  an  accident  and  little  attention  is 
paid  to  a  study  of  yield  points.  Yearly  in- 
spections of  railroad  bridges  are  made  to 
ascertain  the  factor  of  safety  which 
the  members  have  under  increased  weight 
of  the  newest  and  heaviest  rolling  stock. 
The  same  practice  is  carried  out  in  a  more 
or  less  perfunctory  way  in  highway  bridges, 
but  no  one  ever  heard  of  a  road  inspection 
to  see  how  heavy  trucks  it  would  carry, 


assuming  a  definite  factor  of  safety. 
Trucks  of  15  tons  capacity,  not  at  all  un- 
usual at  present,  cannot  continue  to  oper- 
ate over  many  suburban  pavements  without 
inflicting  permanent  injury.  Is  it  not  time 
now  to  determine  what  factor  of  safety  dif- 
ferent standard  pavements  have? 

Plain  Contracts  for  Philadelphia 

MAYOR  SMITH,  of  Philadelphia,  in 
speaking  recently  before  the  Con- 
tractors' Association  of  that  city,  is  re- 
ported to  have  said,  in  part:  "I  do  not 
know  of  the  past,  whether  there  has  been 
a  favoring  of  certain  contractors  by  means 
of  changes  in  specifications  or  otherwise, 
but  I  do  know  that  during  the  next  four 
years  the  contracts  and  specifications  will 
be  so  prepared  that  the  veriest  novice  can- 
not fail  to  understand  them."  The  Engi- 
neering Record  hopes,  for  the  sake  of  Phila- 
delphia contractors,  that  the  mayor's  words 
will  prove  prophetic.  What  the  owner,  the 
engineer  and  the  contractor  need  most  to- 
day are  specifications  and  contracts  that 
"the  veriest  novice  cannot  fail  to  under- 
stand." Such  documents  should  be  so  plain 
that  they  will  tell  all  bidders  at  once  the 
full  and  final  object  of  the  contract,  the 
exact  methods  and  standards  by  which  that 
object  is  to  be  secured,  and  the  precise  busi- 
ness relations  that  will  govern  the  co-opera- 
tive efforts  of  the  parties  to  the  contract. 
If  this  be  Mayor  Smith's  meaning,  may  his 
words  come  true,  not  only  in  Philadelphia, 
but  on  all  municipal  construction  work. 

"Fall  In!" 

ENGINEERS  of  New  York  who  are 
planning  to  attend  one  of  the  military 
training  camps  at  Plattsburg  next  summer 
will  have  an  opportunity  of  receiving  pre- 
liminary armory  instruction  in  the  rudi- 
ments of  a  soldier's  duties  during  the  next 
three  months.  This  announcement  was 
made  Monday  night  at  the  military  lecture 
in  the  Engineering  Societies  Building, 
given  under  the  auspices  of  the  four  na- 
tional engineering  organizations.  Further 
details  are  reported  in  the  news  section  of 
this  issue.  The  announcement  means  that 
the  men  who  avail  themselves  of  this  in- 
door instruction  in  fundamentals  will  have 
time  at  Plattsburg  to  devote  to  much  more 
interesting  problems  than  close  order 
drills  and  the  manual  of  arms — which 
must  be  mastered  thoroughly  before  any 
field  progress  is  possible.  The  command- 
ing officer  of  the  proposed  armory  battalion 
is  Capt.  George  Perrine,  himself  an  engi- 
need  and  a  Spanish  War  veteran,  well- 
knovra  to  Engineering  Record  readers  for 
his  article  on  national  defense  published  in 
this  journal  Nov.  13.    The  value  of  the  in- 


door work,  as  a  preliminary  to  field  service, 
cannot  be  overestimated.  It  will  serve  as 
a  foundation  upon  which  to  erect  a  super- 
structure of  advanced  knowledge  in  mili- 
tary matters.  The  important  thing  to  keep 
in  mind  is  that  the  superstructure  is  im- 
possible without  a  stable  base.  When 
Captain  Perrine  gives  the  command  "Fall 
In !"  next  Thursday,  he  should  face  a  large 
and  enthusiastic  company  of  engineers. 

Society  Progress  in  Minnesota 

ENGINEERS  generally  are  familiar 
with  the  co-operative  work  which  has 
been  done  by  engineering  societies  nation- 
ally and  in  certain  of  the  large  cities.  It 
has  remained  for  Minnesota,  however,  to 
establish  co-operation  among  societies 
through  a  state  organization.  As  noted 
bri€ifly  in  the  news  section  of  this  journal 
last  week,  the  Minnesota  sections  of  the 
American  Institute  of  Electrical  Engineers 
and  of  the  American  Society  of  Mechanical 
Engineers,  the  Northwestern  Association 
of  Members  of  the  American  Society  'of 
Civil  Engineers,  the  Minnesota  Surveyors 
&  Engineers'  Society,  the  Minneapolis  En- 
gineers' Club,  the  Civil  Engineers'  Society 
of  St.  Paul,  and  the  Engineering  College 
of  the  University  of  Minnesota  have 
formed  the  Minnesota  Joint  Engineering 
Board,  whose  purpose  is  to  secure  co-opera- 
tion on  public  matters  of  an  engineering 
character.  The  matter  needs  only  to  be 
mentioned  to  bring  forth  hearty  commen- 
dation. The  organizations  mentioned  are 
to  be  congratulated  on  their  step.  May  the 
Minnesota  Joint  Engineering  Board  soon 
have  to  its  credit  substantial  achievements 
in  the  interest  both  of  the  public  and  of 
the  engineering  profession. 

Engineer  Commissioners 

PERSONALITY,  business  sense,  broad 
vision  and  a  judicial  temperament — all 
of  these  attributes  were  mentioned  recently 
by  this  journal  as  essential  for  the  success 
of  the  engineer  as  a  public  service  com- 
missioner. Because  the  engineering  pro- 
fession has  had  to  fight  so  hard  for  any 
recognition  in  the  selection  of  commission- 
ers, there  has  been  a  tendency  to  regard 
the  appointment  of  any  engineer  a  great 
triumph.  The  fallacy  of  this  view  was  il- 
lustrated recently  by  the  dismal  effort  of 
a  certain  engineer  commissioner  at  an  im- 
portant hearing.  His  lame  and  halting 
delivery,  contrasting  so  sharply  with  the 
fluency  of  the  lawyers  who  preceded  and 
followed  him;  his  substitution  of  personal 
opinions  for  facts  from  which  the  experi- 
enced tribunal  could  draw  its  own  conclu- 
sions; his  failure  to  differentiate  between 
actual  investment  and  investment  indicated 
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by    inadequate    accounting    systems;    and, 
above    all,    his    lending    of    his    technical 
knowledge  to  the  support  of  doctrines  un- 
scientific but  popular — all  of  these  things 
seemed  to  stamp  him  as  sadly  deficient  in 
all  of  the  attributes  mentioned  above — a 
man  to  be  employed  by  a  commission  for 
the  benefit  of  his  technical  knowledge,  but 
not  to  sit  in  judgment  on  the  larger  ques- 
tions.   It  may  be  he  did  not  do  himself  full 
justice.     He   was   in   a  peculiar  position, 
speaking  as  perhaps  the  only  engineer  on 
his  side  of  the  case  in  the  presence  of  nu- 
merous engineers  on  the  other  side,  and  at- 
tempting to  argue  a  technical  matter  before 
a  non-technical  tribunal.     This  may  have 
made  it  seem  necessary  for  him  to  appall 
his  fellow  commissioners  and  the  court  by 
his  engineering  learning,  and  at  the  same 
time  show  that  learning  to  the  critical  en- 
gineers in  a  surer  way  by  the  abundant 
use  of  terms  that  none  but  the  engineer 
would    understand.      The    exhibition   could 
hardly  have  been  taken   as   a  convincing 
argument  for  the  appointment  of  engineers 
on  commissions,  and  the  Engineering  Rec- 
ord hopes  that  those  who  see  great  advan- 
tage to  both  the  profession  and  the  public 
in  the  selection  of  engineers  of  the  right 
type  will  support  only  those  who  possess 
qualifications  for  a  commissioner's  duties. 

Major  Bond's  Military  Articles 

THE  series  of  articles  on  "National  De- 
fense— For  Engineer  and  Contractor," 
by  Major  P.  S.  Bond,  Corps  of  Engineers, 
U.  S.  Army,  which  begins   in  this  issue, 
states  the  great  problem  of  military  pre- 
paredness    in     engineering     terms.       The 
manuscript  has  been  written  by  a  regular 
Army  officer  and  approved  by  the  War  De- 
partment at  Washington.     The  facts  and 
figures,  therefore,  bear  the  weight  of  au- 
thority.    It  is  well  to  emphasize,  at  the 
outset,  that  the  mere  reading  of  these  ar- 
ticles will  not  make  a  military  engineer, 
but  the  series  will  form  a  valuable  pre- 
liminary to   instruction   in   the   field.     It 
will    give    a    man    a    broad    view    of    the 
country's     present     military     status     and 
future  needs,  and  will  show  how  engineers 
can  make  their  specialized  technical  train- 
ing a  national  asset  of  vast   importance. 
With  these  facts  in  mind,  the  engineer  may 
begin   actual   training   at   Plattsburg   and 
other  military  camps  next  summer  with  a 
clear  understanding  of  the  ultimate  aim  of 
the  work.     To  the  man  of  narrow  vision 
military    drill    appears    only   as    irksome 
routine — a   mere   change    of   direction    in 
marching    when    the    command    "Column 
Right"  is  given.    To  the  man  who  can  see 
farther  there  is  more  in  it  than  this.     It 
accomplishes    definite    disciplinary    objects 
and  is  the  very  essence  of  an  efficient  fight- 
ing force.     This  is  the  ultimate  goal — not 
merely    precise    execution    of    close    order 
movements,  but  success  in  battle.    No  able- 
bodied  man  can  consistently  favor  measures 
of  adequate  national  defense  and  elect  to 
have  someone  else  do  his  fighting  for  him. 
If  Major  Bond's  articles  aid  in  impressing 
upon  engineers  their  obligation  to  prepare 
for  any  eventuality  that  this  country  may 
face,  they  will  have  served  their  purpose. 


Spanish  for  the  Engineer 

WITHIN  the  past  year,  this  journal  has 
urged  upon  its  readers — especially  the 
younger  men — the  advantages  that  would 
accrue   to  them  through   a   knowledge   of 
Spanish.    The  possibilities  in  the  process  of 
development  in  the  Latin-Americas  are  so 
attractive  that  it  does  not  seem  amiss  to 
refer  to  them  again.    The  future  of  many 
of  the  men  just  starting  their  professional 
careers,  doubtless,  lies  southward.    While  it 
is  possible  that  many  who   do  not  know 
Spanish  will  find  openings  in  the  new  fields, 
the  man  who  has  acquired  a  speaking  knowl- 
edge of  the  language  will  be  doubly  pre- 
pared to  realize  the  full  value  of  the  oppor- 
tunities that  are  presented.     Spanish  is  an 
exceedingly  easy  language  to  learn.    By  de- 
voting one  hour  a  day  to  a  study  of  it  the 
man  of  average  intelligence  should,  in  three 
to  four  months,  be  able  to  acquire  a  suf- 
ficient knowledge  to  enable  him  to  carry  on 
an  every-day  conversation  with  ease  and 
facility,  and  to  read  newspapers  and  similar 
matter  in  that  language  without  difficulty. 
From  this  point  it  is  merely  a  matter  of 
practice  until  Spanish  is  almost  as  familiar 
to  him  as  is  English.     It  is  desirable  that 
the  studies  should  be  made  under  the  direc- 
tion of  a  competent  instructor,  but  so  simple 
and  so  regular  are  the  accents  and  sounds 
that  it   is   possible  to  attain   a  sufficient 
knowledge  of  the  subject  to  make  oneself 
understood  in  conversation,  and  to  acquire 
ease  in  reading,  without  even  this  advan- 
tage.   The  American  engineer  should,  with- 
out delay,  take  up  the  study  of  Spanish.  To 
procrastinate,  or  to  neglect  to  do  so,  is  like- 
ly to  handicap  him  greatly  if  his  future 
work  is  to  be  done  in  South  America. 

Flow  of  Concrete 

THAT  the  subject  of  continued  deforma- 
ion  of  concrete  under  sustained  loads 
is    claiming    increased    attention    is    evi- 
denced  by    the    fact    that    at   least    three 
papers  presented  before  the  American  Con- 
crete Institute  at  its  recent  annual  meet- 
ing contain  test  results  demonstrating  that 
concrete  flows   under  sustained  load.     As 
the  tests  so  far  made  are  by  no  means  ex- 
haustive, usually  being  limited  to  but  few 
specimens,  the  need  for  more  complete  in- 
vestigation has  already  been  emphasized  in 
an  editorial  on  page  246  of  the  Engineer- 
ing Record  of  Aug.  28,  1915.    On  page  251 
of  the  same  issue  the  Minnesota  test  re- 
sults by  F.  R.  McMillan  are  given,  while  in 
last  week's  issue  the  subject  was  discussed 
in  papers  abstracted  on  pages  279  and  282. 
On  page  329  of  this  issue  still  further  evi- 
dence  is   offered   in   the  paper  by   E.   B. 
Smith.     On  of  the  most  important  deduc- 
tions from  these  tests  is  the  fact  that  field 
measurements  of  strains  in  reinforced-con- 
crete  structures  cannot  be  used  as  indica- 
tions of  internal  stress  conditions  in  the 
manner  usually  adopted  in  applying  the  co- 
efficient of  elasticity  to  the  unit  strains. 
The  effects  of  shrinkage  and  moisture  con 
tions,  the  unknown  value  of  the  coefficient 
for  the  various  stress  conditions  and  the 
direct    influence   of   the   time   element   all 
must  be  considered   in  translating  strain 
into  stress.     While  the  magnitude  of  the 


continuing  deformations  under  sustained 
load  is  not  large,  and  the  tendency  to  reach 
a  constant  limiting  deformation  within  a 
given  time  is  reassuring,  these  tests  raise 
problems  in  design  for  deflection  and  per- 
manence of  structure  which  engineers 
should  keep  in  mind  for  the  future  investi- 
gations which  will  doubtless  follow. 


Why  State  Engineering  Societies? 

HAS     the     state     engineering     society 
passed  its  field  of  usefulness?    Has  the 
diversity  of  civil  engineering  progressed  so 
far  that  the  engineer  interested  individual- 
ly only  in  different  branches  such  as  drain- 
age, highways  and  waterworks,  cannot  af- 
ford to  spend  the  time  to  attend  meetings 
where  a  few  papers  only  are  given  on  his 
particular  subject?     Have  the  associations 
devoted  entirely  to  a  single  line  of  work, 
such  as  roads  and  pavements,  usurped  en- 
tirely   the    field    of    the    general    society? 
These  and  other  questions  of  like  nature 
were  in  the  minds  of  engineers  attending 
the  joint  meeting  of  the  Illinois  Society  of 
Engineers  and   Surveyors  and  the  Illinois 
section  of  the  American  Waterworks  Asso- 
ciation.    Few  highway  officials  were  in  at- 
tendance, presumably  because  many  of  them 
had  spent  the  preceding  week  at  the  uni- 
versity road  school.    When  the  road  papers 
were   being    read    the    sewage    enthusiasts 
strolled  out,  and  when  the  waterworks  pa- 
pers were  presented  the  highway  men  be- 
came restless. 

To  the  consulting  engineer  who  does  gen- 
eral work  and  to  the  city  engineers  who 
handle  a  multiplicity  of  lines  the  general 
organization  appeals  strongly.  There  seems 
to  be  a  need,  however,  for  a.  careful  restate- 
ment of  the  bonds  and  principles  which  all 
these  engineers  have  in  common.  The  con- 
stitution states  that  the  objects  of  practi- 
cally all  engineering  organizations  shall  be 
the  advancement  of  engineering  knowledge 
and  practice  and  the  maintenance  of  a  high 
professional  standard.  That  statement,  how- 
ever, is  too  general  and  a  small  organiza- 
tion, to  succeed,  must  have  more  closely  de- 
fined common  causes. 

The  Illinois  Society  of  Engineers  has  an 
enviable  record,  has  served  its  members 
well  and  is  on  a  firm  financial  basis,  having 
more  than  $1,000  in  its  treasury,  but  it  is 
not  growing  materially  in  membership.  The 
incoming  officers  can,  therefore,  with  profit 
not  only  to  the  Illinois  society,  but  to  all 
state  organizations,  make  examination 
of  itself  and  its  field.  Some  of  the 
things  worth  while  considering  were 
voiced  on  the  floor  of  the  convention — 
greater  opportunity  for  individual  expres- 
sion by  the  younger  men  and  participation 
in  civic  affairs  looking  toward  the  educa- 
tion of  the  public  in  engineering  matters. 
To  this  list  might  be  added  co-operation  of 
existing  societies  to  avoid  duplication  of  ef- 
fort, a  study  of  the  newer  relations  among 
existing  organizations,  and  the  tendency 
toward  the  democratization  of  the  national 
societies  with  the  spread  of  the  section  idea 
and  what  bearing  this  will  have  on  the  state 
societies.  Most  careful  consideration  should 
be  taken  of  new  organizations — those  of  the 
specialized  type,  such  as  drainage  and  high- 
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way  associations,  and  those  of  the  all-inclu- 
sive type,  which  feature  the  business  side  of 
engineers  and  engineering  rather  than  the 
technical  side. 


the  teacher's  efforts  bear  far  greater  fruit. 
The  much-to-be  desired  goal  of  engineering 
degrees  which  guarantee  quality  would  thus 
be  attained. 


Low    Standards    in    Engineering 
Education 

WHEN  so  eminent  an  educator  as  Pro- 
fessor Swain,  of  Harvard  University, 
can  make  the  deliberate  assertion,  as  the 
result  of  his  many  years  of  experience,  that 
the  average  college  graduate  knows  nothing 
accurately,  cannot  think  logically  or  observe 
correctly,  has  not  gained  habits  of  accuracy, 
and  does  not  know  how  to  obey  orders,  that 
men  go  through  college  with  standards  that 
in  business  would  cost  them  their  jobs,  and 
further,  that  college  or  engineering  educa- 
tion educates  nearly  all  the  common  sense 
out  of  a  man,  it  is  surely  time  for  those 
who  are  responsible  for  our  educational  in- 
stitutions to  give  careful  thought  to  their 
administration  as  well  as  to  the  courses 
themselves.  Professor  Swain's  letter  on 
page  291  of  the  last  issue,  in  which  he  dis- 
cusses the  decreasing  enrollment  of  civil 
engineering  students,  is  a  strong  present- 
ment in  favor  of  the  view  that  such  a  de- 
crease may  not  be  undesirable. 

Two  constructive  suggestions  directly  af- 
fecting both  teachers  and  administrators  in 
the  field  of  engineering  education  follow 
logically  from  Professor  Swain's  letter. 
First,  low  academic  standards  should  be 
raised.  This  can  be  accomplished  by  de- 
liberate efforts  to  develop  those  habits  of 
logical  and  accurate  thinking  which  are  so 
conspicuous  by  their  absence  in  the  average 
college  graduate  through  that  severe  disci- 
pline which  Professor  Swain  advocates. 
Second,  only  teachers  who  themselves 
possess  common  sense  and  can  de- 
velop it  in  others,  should  be  allowed  to 
teach  engineering.  Furthermore,  teachers 
must  be  able  to  inspire  their  students  to 
give  their  very  best  efforts  to  the  college 
work,  to  stimulate  each  one  to  independent 
self-expression,  and  to  develop  in  them  a 
strong  and  life-long  ambition  to  obtain  the 
highest  possible  goal  for  which  they  are 
qualified. 

It  is  difficult  to  select  the  favored  few  who 
can  profit  by  the  opportunities  offered  in 
higher  education.  Who  can  predict  with 
certainty  what  any  man  may  become?  His 
will  may  be  strongly  awakened  in  a  stimu- 
lating and  helpful  atmosphere,  and  great 
service  to  the  profession  be  given  by  one 
who,  seemingly,  would  never  rise  above 
mediocrity.  This  journal,  therefore,  be- 
lieves that  the  opportunity  for  engineering 
education  of  the  right  kind  should  be  free- 
ly offered  to  many  candidates,  but  that  high 
standards  of  student  accomplishment,  vig- 
orously and  severely  enforced,  should  re- 
sult in  early  elimination  of  that  undesirable 
half  which  Professor  Swain  states  are  tak- 
ing the  course  at  a  loss  to  themselves. 
Moreover,  were  it  understood  that  the  high 
standards  would  be  maintained  regardless 
of  the  mortality,  poorly  prepared  and  un- 
adaptable candidates  would  soon  be  a  small 
minority.  The  better  class  of  students  who 
remain  can  accomplish  more  real  work  and 


Expensive  Temporizing 

SOME  contractors  are  possessed  of  an 
incurable  reluctance  to  pay  small  bills. 
When  the  job  is  costing  more  from  month 
to  month  than  the  estimates  bring  in,  even 
though  a  profit  is  in  sight  when  the  re- 
tained percentage  is  paid,  the  temptation  to 
let  such  bills  slide  is  very  great.  The  big 
bills  must  be  paid  or  the  job  may  be 
crippled.  A  sudden  stoppage  in  shipment 
of  structural  steel,  for  instance,  would  be 
very  disastrous.  But  a  few  bags  of  cement, 
an  occasional  barrel  of  kerosene,  or  a  few 
tons  of  coal  at  a  delivery  can  be  obtained 
from  any  number  of  dealers  at  any  time. 
In  other  words  the  big  bills  have  to  be  paid 
or  the  consequences  may  be  serious.  The 
little  bills  can  wait — there  are  no  conse- 
quences. The  little  creditor  will  not  even 
sue.  He  would  have  to  pay  more  for  col- 
lection than  he  would  receive  from  it. 

One  contractor  evidently  used  such  rea- 
soning  when,   a   few  years   ago,   he  pur- 
chased  some  materials  amounting  to  less 
than  $100  from  a  firm  with  which,  in  the 
preceding   decade,    he   had   done   business 
amounting  to  almost  a  million  dollars.    The 
bill  has  not  been  paid  yet,  and,  beyond  send- 
ing out  monthly  reminders,  which  the  con- 
tractor  completely   ignores,   the   manufac- 
turer has  taken  no  action.    But,  because  of 
the  magnitude  of  his  previous  purchases, 
the  contractor  is  somewhat  of  a  marked 
man  with  that  firm.    Even  the  higher  offi- 
cials of  the  company  have  taken  cognizance 
of  his  lapse.    They  are  beginning  to  doubt 
his  honesty.     In  the  due  course  of  events, 
when  construction  is  on  the  boom  again, 
the  contractor  will  probably  send  an  order 
or  ask  for  a  quotation.     It  is  very  likely 
that  he  will  be  asked  to  establish  a  credit, 
make  a  cash  deposit,  or  furnish  a  bond.    Of 
course,  he  will  have  the  alternative  of  going 
elsewhere  for  his  materials,  but  it  may  be 
that  at  that  particular  time  the  manufac- 
turer in  whose  bad  graces  he  happens  to 
be  will  be  in  a  position  to  quote  the  lowest 
price.    In  any  event,  slowness  in  paying  a 
very  small  bill  is  quite  likely  to  prove  very 
expensivfe  to  him  in  the  long  run. 

Another  case  is  that  of  a  contractor  who 
had  a  dispute  over  a  small  difference  in  a 
$500  account.  The  upshot  of  it  was  that 
he  refused  to  pay  any  part  of  the  bill  until 
it  was  corrected  to  suit  his  opinion.  The 
manufacturer  sued  and  obtained  a  judg- 
ment against  him,  but  the  contractor  had 
arranged  his  affairs  so  that  it  was  not 
collectible.  A  year  or  so  passed  and  the 
matter  was  almost  forgotten.  Then  the 
contractor  was  lowest  bidder  on  a  $200,000 
job  at  a  good  price  in  a  distant  city.  Be- 
fore awarding  a  contract  to  him  the  au- 
thorities looked  up  his  antecedents.  They 
unearthed  the  matter  of  that  unsatisfied 
judgm-^nt.  There  was  considerable  hesi- 
tancy about  awarding  the  contract  to  him, 
and  he  only  got  it  after  he  had  almost 
given  up  hope  himself,  by  going  to  consid- 
erable expense  in  traveling  and  bringing 


witnesses  to  speak  for  him  to  the  city  in 
question.  Then,  too,  the  judgment  was 
eventually  paid. 

These  instances  do  not  take  into  account 
the  general  class  of  small  creditors — the 
coal  and  oil  dealers,  the  small-town  lum- 
ber dealer,  owners  of  one  or  two  teams  and 
the  like.  They  seldom  get  the  satisfaction 
of  future  squaring-up  and  very  seldom  sue, 
but  they  talk,  and  scandal  travels  far.  A 
contractor's  reputation  is  a  very  valuable 
asset  to  him,  and  such  talk  is  injurious. 

This  discussion  is  not  intended  for  the 
dishonest  contractor,  but  for  the  indifferent 
one,  not  the  one  who  never  pays  his  bills, 
but  the  one  who  merely  procrastinates.  It 
would  be  wiser,  and  easier,  to  pay  the  small 
bills  as  promptly  as  the  large  ones. 


The   Return   of   Bidder's   Checks 

CRITICISM  has  been  aroused  on  two  oc- 
casions recently  in  the  West  because 
certified  checks  were  returned  to  low  bidders 
who  failed  to  enter  into  contracts.  The 
reason  given  in  each  case  was  that  errors 
had  been  made  in  preparing  the  bids.  That 
such  criticism  is  justified  this  journal  feels 
sure  the  great  majority  of  responsible  con- 
tractors will  agree.  Individual  cases  are 
apt  to  arouse  one's  sympathy,  and  it  is  un- 
questionable that  even  the  best  contractors 
make  mistakes  in  their  computations  some- 
times. As  against  these  there  are  a  very 
large  number  of  irresponsible  or  actually 
dishonorable  individuals  who  place  bids 
merely  as  a  feeler,  to  find  out  from  others 
better  informed  what  a  job  is  worth,  or  how 
prices  are  going,  figuring  on  getting  their 
checks  back  on  some  technicality  or  other, 
even  if  they  have  to  go  to  court  to  do  it. 
Then,  too,  there  is  the  ignoramus  who  pre- 
pares his  bid  from  the  tabulations  of  previ- 
ous lettings  of  somewhat  similar  work,  only 
to  discover  that  he  is  all  wrong  on  the  par- 
ticular job  for  which  he  is  bidding. 

It  costs  a  responsible  contractor  an  ap- 
preciable sum  of  money  to  prepare  a  bid 
for  a  work  of  average  magnitude.  To  be 
sure  of  what  he  is  bidding  on  he  must  make 
a  trip  over  the  site  of  the  proposed  work 
and  do  some  very  careful  figuring.  If  an 
irresponsible  bidder  happens  to  confuse  the 
whole  thing,  his  expense  has  been  for  noth- 
ing. Also,  he  is  placed  at  a  disadvantage  at 
the  second  letting.  In  preparing  his  first 
bid  he  figured  the  job  would  cost  so  much 
and  he  allowed  himself  a  certain  profit.  In 
preparing  his  second  bid  he  knows  his  com- 
petitors are  aware  of  what  he  thinks  the 
job  is  worth.  To  throw  them  off  the  track 
he  must  either  cut  into  his  profits  or  do 
some  skillful  unbalancing.  The  latter  sub- 
terfuge being  prohibited  in  most  work  now- 
adays, the  only  course  left  open  is  to  be 
satisfied  with  a  lower  profit  and  a  smaller 
allowance  for  contingencies.  The  job  was 
spoiled  for  him  at  the  first  letting. 

If  there  were  no  penalty  attached  to  a 
failure  to  enter  into  a  contract  by  the  low- 
est bidder  or  if,  in  general,  such  a  penalty 
should  become  merely  a  figure  of  speech  and 
not  be  exacted,  the  profits  of  contracting 
would  soon  be  a  matter  of  history.  Lettings 
would  become  mere  auctioneering  and  no 
contractor  could  expect  to  survive. 
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First  of  a  Series  of  Comprehensive  Articles,      ' 
Approved  by  the  Secretary  of  War, 
Explaining  in   Detail  the  Duties 
and  Training  of  Engineer  Troops 

By  MAJOR  P.  S.  BOND  • 

Corps  of  Engineers,  U.  S.  Army 


THE  principal  problem  confronting  the 
nation  to-day  is  that  of  preparedness 
for  defense.  There  is  an  indication  that 
our  people  are  awakening,  partially  at  least, 
from  the  sense  of  false  security  in  which 
they  had  been  blissfully  reposing  for  many 
years.  This  feeling  of  security,  which  has 
hitherto  been  characteristic  of  the  American 
people,  is  the  result  largely  of  the  ultimate 
success  that  has  attended  our  several  armed 
conflicts.  The  nation  has  not  yet  experi- 
enced the  chastening  discipline  of  defeat. 
There  is  also  prevalent  an  idea  that  great 
resources  in  men  and  materials  of  them- 
selves   constitute    great    

military  strength. 

As  to  the  first  of  these 
popular  ideas,  it  is  to  be 
remarked  that  our  suc- 
cesses have  been  un- 
earned. We  have  tri- 
umphed, not  because  of 
our  eflSciency,  but  in 
spite  of  our  inefficiency. 
The  systematic  and  in- 
telligent progress  that 
has  marked  our  indus- 
trial growth  has  been 
conspicuously  lacking  in 
our  military  affairs.  We 
have  never  entered  the 
lists  with  a  powerful 
nation  trained  for  the 
conflict  and  able  to  turn 
its  strength  against  us. 
To    this    fact    we    have 


more  than  once  owed  our  national  existence. 
Our  popular  histories  record  in  glowing 
words  our  successes,  but  they  do  not  record 
the  enormous  and  unnecessary  expenditures 
of  blood  and  treasure  with  which  these  suc- 
cesses have  been  purchased,  nor  the  grave 
risks  of  national  dissolution  which  we  have 
incurred.  For  a  proper  appreciation  of  the 
misconception  that  great  resources  consti- 
tute great  strength  we  have  only  to  con- 
sider the  case  of  China,  the  most  populous 
nation  on  earth  and  possessor  of  vast  un- 
organized resources,  yet  utterly  lacking  in 
military  strength  and  powerless  to  protect 


To  the  engineers  of  New  York  City  an  opportunity  of  learning  something 
regarding  the  need  of  technically  trained  men  for  National  Defense  has  been 
offered  by  the  military  lecture  course,  organized  recently  by  the  four  national 
engineering  societies  under  the  general  direction  of  Major-Gen.  Leonard  Wood. 
The  response  to  the  call  for  enrollment  exceeded  all  expectations.  Three  thousand 
engineers  registered,  and  the  lectures  are  now  being  given  in  three  separate  ses- 
sions each  week. 

Realizing  that  these  New  York  meetings  could  be  attended  by  only  a  com- 
paratively small  number  of  this  country's  engineers  and  that  members  of  the 
profession  in  other  states  were  eager  for  information  on  the  subject  of  military 
engineering,  the  Engineering  Record  engaged  Major  P.  S.  Bond,  Corps  of  Engi- 
neers, U.  S.  Army,  and  member  of  the  American  Society  of  Civil  Engineers,  to 
prepare  the  series  of  articles  which  begins  in  this  issue. 

The  articles  are  written  primarily  for  the  engineer  and  the  contractor — by 
one  of  the  best  informed  officers  in  the  army  service.  Their  approval  by  the 
Secretary  of  War  attests  their  high  value. 

The  initial  installment  this  week  deals  with  the  general  subject  of  modem 
warfare  and  the  relation  of  the  engineer  thereto.  In  succeeding  issues  Major 
Bond  will  discuss  specific  problems — stream  crossings,  map-making,  field  fortifica- 
tions, road-building,  sanitation,  and  mobilization  of  industrial  resources. — Editor. 


herself  from  aggression.  The  military 
strength  of  a  government  at  any  instant  is 
only  the  power  it  can  bring  to  bear  upon 
the  field  of  battle. 

War  a  Highly-Developed  Science 

War  to-day  is  one  of  the  most  highly  de- 
veloped of  the  sciences — the  field  of  the  ex- 
pert and  the  professional.  This  being  the 
case  there  is  more  than  at  any  time  in  the 
past  a  need  of  adequate  preparation  in  ad- 
vance of  the  outbreak  of  hostilities.  Prepa- 
ration for  defense  is  merely  a  form  of 
national  life  or  accident  insurance.    When 

the     conflagration     has 

broken  forth  it  is  too 
late  to  organize  the  fire 
insurance  company  or 
the  fire  department.  Fire 
is  an  unreasoning  ele- 
ment which  strikes  alike 
the  insured  and  unin- 
sured. War  is  destruc- 
tion endowed  with  judg- 
ment and  perception — 
it  prefers  deliberately  to 
select  the  uninsured. 

The  preparation  for 
war  is  of  two  kinds: 
One  of  material  things 
— the  construction  of 
battleships,  submarines 
and  coast  defenses,  the 
fabrication  of  weapons, 
munitions  and  supplies; 
the  other,  the  organiza- 
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tion  and  training  of  the  people.  While 
both  are  necessary,  the  latter  is  the  more 
important  as  well  as  the  more  difficult  to 
provide. 

The  modern  theory  of  war,  as  exemplified 
in  the  practice  of  the  so-called  military 
nations,  is  that  all  the  resources  of  the 
state — moral,  physical  and  intellectual — 
should  be  at  the  disposal  of  the  govern- 
ment. War  is  the  most  critical  condition 
of  the  modern  state  with  its  highly  de- 
veloped and  peculiarly  sensitive  and  vulner- 
able industrial  and  commercial  systems. 
For  the  successful  prosecution  of  a  conflict 
on  which  the  very  fate  of  the  nation  may 
depend  every  ounce  of  its  strength  should 
be  available.  The  aim  is  to  strike  quickly 
with  all  the  force  at  the  nation's  command. 
That  state  is  best  prepared  which  can  most 
rapidly  bring  to  bear  its  resources  in  men 
and  materials.  In  this  modern  theory  is 
involved  the  principle  that  every  able-bodied 
male  citizen  owes  to  the  state  the  obliga- 
tion of  service.  This  principle  is  not  in- 
compatible with  democratic  ideals  and  is 
recognized  in  theory  by  our  own  constitu- 
tion. The  greater  the  benefits  conferred  by 
the  government,  the  greater  the  resulting 
obligation  of  the  citizen. 

The  nearest  approach  to  perfection  in  the 
application  of  this  theory  of  war  is  ex- 
hibited by  the  German  Empire.  Whatever 
may  be  our  personal  sympathies,  we  cannot 
withhold  our  admiration  for  the  splendid 
efficiency  of  the  German  military  machine 
and  the  complete  mobilization  of  the  mate- 
rial resources  of  the  Empire.  The  history 
of  this  state  shows  that  the  military  system 
is  the  mother  of  the  German  Empire.  Bis- 
marck, the  statesman,  planned  the  greater 
Germany,  but  Von  Moltke,  the  soldier,  cre- 
ated it  when  he  destroyed  in  two  short 
campaigns  the  military  power  of  Austria 
and  France. 

Germany's  System  Effective 

The  German  system,  then,  may  be  re- 
garded as  the  most  effective  policy  of  na- 
tional preparation  for  war,  and  it  will  be 


Significant  Statements  Made 
by  Major  Bond 

War  is  destruction,  endowed  with 
judgment  and  perception ;  it  prefers 
deliberately  to  select  the  uninsured. 

To  repel  possible  attacks  the  gen- 
eral staff  recommends  500,000  men 
at  the  outbreak  of  war,  500,000  men 
ninety  days  thereafter,  and  500,000 
men  to  replace  casualties. 

In  all,  we  might  muster  for  a  field 
army,  in  case  of  invasion,  125,000 
men,  many  of  whom  would  be  only 
partially  trained. 

It  is  safe  to  say  that  no  army  has 
ever  had  an  excess  of  engineer 
troops. 

The  officer  of  engineers  must  be  not 
only  a  trained  and  disciplined  sol- 
dier, but,  in  addition,  a  competent 
and  experienced  engineer. 

Of  the  peaceful  arts  that  contribute 
the  results  of  their  research  and 
practice  to  the  successful  prosecu- 
tion of  war,  none  is  of  more  vital 
importance  than  engineering. 

Military  engineering,  in  contrast  to 
civil  practice,  is  characterized  by 
makeshifts  and  temporary  ex- 
pedients. 


of  interest  to  consider  its  principal  fea- 
tures. In  the  first  place  the  training  of 
the  personnel  is  what  is  known  as  universal, 
which  is  to  say  that  it  is  applied  to  a  very 
large  proportion  of  the  male  inhabitants. 
In  the  second  place,  it  is  compulsory.  In 
the  third  place,  it  is  regular.  The  stand- 
ing army  constitutes  a  school  in  which  all 
men    receive    in    their   youth   the    regular 


training  necessary  to  qualify  them  for  field 
service,  after  which  they  are  passed  to  the 
reserves  and  allowed  to  pursue  the  vocations 
of  civil  life,  being  occasionally  called  out 
for  short  periods  of  training.  They  thus 
constitute  a  military  asset  until  they  reach 
the  age  of  physical  disability,  but  are  not 
withdrawn  from  the  pursuits  of  civil  life. 

This  excellent  system  of  general  train- 
ing is  supplemented  and  made  effective  by 
governmental  control  of  the  material  re- 
sources of  the  country,  including  the 
transportation,  agricultural  and  industrial 
systems,  to  the  end  that  they  may  be  in- 
stantly brought  into  efficient  service  in  case 
of  war.  This  mobilization  of  the  resources 
of  the  country  is  controlled  by  a  large  corps 
of  highly-trained  officers  known  as  the 
Great  General  Staff.  Such,  in  brief,  is  the 
German  system,  which  exemplifies  the 
modern  theory  hereinbefore  referred  to, 
that  all  the  resources  of  the  state,  moral, 
physical  and  intellectual,  should  be  at  the 
immediate  disposal  of  the  government  for 
use  in  case  of  war.  Such  a  system  is  most 
effectual  under  a  highly  centralized,  indeed 
a  despotic,  form  of  government.  But  it  is 
not  limited  to  such,  inasmuch  as  France,  a 
republic,  has  adopted  and  carried  out  prac- 
tically the  same  system  as  Germany.  On 
the  other  hand,  China,  hitherto  and  possi- 
bly again  to  be  one  of  the  most  despotic  of 
governments,  has  no  military  policy  what- 
ever, unless  peace  at  any  price  may  be  so 
called. 

In  contrast  with  the  efficient  systems  of 
the  continental  powers  of  Europe  the  de- 
fects of  our  own  military  policy  are  most 
glaring.  "Whether  we  may  be  willing  to 
admit  it  or  not,"  says  General  Upton,  "in 
the  conduct  of  war,  we  have  rejected  the 
practice  of  European  nations  and,  with  lit- 
tle variation,  have  thus  far  pursued  the 
policy  of  China."  It  is  not  the  purpose  of 
the  writer  to  dwell  at  length  upon  the  de- 
fects of  our  system,  nor  to  detail  the  mis- 
takes that  have  characterized  the  conduct 
of  our  past  wars,  but  to  look  hopefully  to 
the  future.    In  recent  years  there  has  been 
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a  marked  improvement  in  our  national  de- 
fense. The  regular  army  has  been  en- 
larged, a  general  staff  has  been  established, 
and  the  system  of  instruction  for  both  offi- 
cers and  men  has  been  greatly  extended 
and  improved.  The  militia  of  the  several 
states  hits  been  brought  into  closer  rela- 
tion with  the  federal  government,  and  bet- 
ter methods  of  instruction  have  been  in- 
augurated. We  are  still,  however,  very  far 
below  European  standards.  Our  military 
policy  has  not  kept  pace  with  the  growth  of 
our  population,  the  advances  in  the  science 
of  war,  and  the  constantly  augmented 
strength  of  other  nations. 

There  is  promise  that  the  present  agita- 
tion for  national  defense  may  result  in  the 
further  strengthening  and  improvement  of 
our  organized  forces,  but  the  outcome  is 
still  uncertain  and  our  discussion  is  based, 
therefore,  on  the  policy  as  it  exists  to-day. 
This  policy  is,  perhaps,  the  logical  outcome 
of  a  firmly  rooted  national  prejudice 
against  large  standing  armies.  Our  form 
of  government  and  the  spirit  of  our  people 
at  present  preclude  that  efficient  form  of 
preparation  adopted  by  the  Europeans  and 
characterized  by  large  standing  armies  and 
reserves  and  compulsory  regular  training. 
It  is  doubtful  if  anything  short  of  a  great 
national  calamity  will  cause  a  radical 
change  in  this  policy.  We  can  and  should, 
however,  do  evers^thing  possible  under  the 
restrictions  imposed  by  the  temper  of  our 
people  to  make  the  national  defense  effect- 
ive, or  rather  to  decrease  its  inefficiency, 
to  plan  for  the  future  and  avoid  some  of 
the  mistakes  of  the  past. 

Our  Present  Forces 

Our  organized  land  forces  at  present  con- 
sist of  a  well-trained  standing  army  of 
about  100,000  men,  and  a  partially  trained 
national  guard  having  an  enrolled  strength 
of  about  130,000  and  an  effective  strength 
less  than  this  figure.  Neither  organization 
is  provided  with  a  reserve.  The  demands 
of  our  oversea  possessions  considerably  re- 
duce the  number  of  regular  troops  available 
for  home  defense.  In  all,  we  might  muster 
for  the  field  army  in  case  of  invasion  125,- 
000  men,  many  of  whom  would  be  only 
partially  trained — not  first  line  troops  as 
that  term  would  be  understood  in  Europe. 
This  is  not  an  imposing  array  certainly, 
for  the  greatest  of  nations,  having  some 
18,000,000  men  capable  of  bearing  arms. 
For  the  rest,  we  should  have  to  depend  upon 
volunteers  or  conscripts,  men  with  little  or 
no  training,  who  would  require  months  to 
fit  them  even  for  defensive  warfare  against 
the  highly  trained  troops  of  a  foreign  foe.  In 
this  connection  it  will  be  of  interest  to  note 
that  the  British  government  has  recently 
resorted  to  compulsory  service  and  has  an- 
nounced the  policy  that  hereafter  no  troops 
not  having  at  least  one  year  of  constant 
training  will  be  sent  to  the  front.  Such  is 
the  result  of  the  bitter  experience  derived 
from  opposing  imperfectly  trained  volun- 
teers to  the  highly  trained  German  regu- 
lars. At  present  our  chief  reliance  for  de- 
fense is  in  these  same  imperfectly  trained 
volunteers.  The  prospect  is  not  a  cheerful 
one  nor  calculated  to  arouse  our  pride  and 
fill  us  with  confidence: 

What  would  be  required  in  the  event  of 
war?  This,  of  course,  is  problematical. 
The  nations  of  Europe  assume  in  advance 
that  their  entire  strength  may  be  required, 
and  this  is  actually  the  case  of  several  of 
them  in  the  present  war.  A  protracted 
struggle   with    a   combination    of    foreign 


powers  might  call  for  several  millions  of 
men.  The  following  table,  prepared  by  the 
General  Staff  of  the  Army,  shows  the  ex- 
peditionary forces  which,  in  the  event  that 
our  navy  were  defeated  or  bottled  up,  could 
be  landed  on  our  shores: 


Strength 

of 

First 

Second 

regular 

expe- 

Time, 

expe- 

Time, 

state 

force 

dition 

days 

dition 

days 

Austria    . . 

4,320,000 

72,000 

20.7 

108,000 

40.4 

France     - . 

5,000,000 

161,000 

15.8 

243,000 

30 

Germany. . 

5.000,000 

387,000 

15.8 

440,000 

30.8 

Great 

Britain. 

695,000 

170,000 

14 

27 

Italy     

2,600,000 

91,000 

18.3 

136,000 

35 

Japan    . . . 

2,212,000 

96,000 

22.5 

143,000 

41 

Russia    ... 

5,000,000 

38,000 

20.5 

66,000 

40 

upon  them  have  invariably  been  greater 
than  their  capacity.  Our  organization  con- 
templates one  battalion  of  engineers  with 
each  division,  and  an  additional  battalion 
as  auxiliary  to  each  field  army.  Each  of 
the  four  main  armies  would  require  as  a 
minimum  two  additional  battalions.  Be- 
sides this  there  would  be  required  engi- 
neers on  the  lines  of  communication  and  at 
the  main  supply  depots.  The  number  and 
efficiency  of  our  railroads  would  operate  to 
reduce  the  number  of  engineers  required  on 
the  lines  of  communication,  unless  these 
were  subject  to  attack  by  the  enemy — a  not 
unlikely  contingency.  Let  us  assume  then 
the  following  force: 


To  repel  possible  attacks  of  this  nature 
the  General  Staff  recommends  the  follow- 
ing: 

500,000  men  at  the  outbreak  of  war. 

500,000  men  in  90  days  thereafter. 

500,000  men  to  replace  casualties. 

For  the  purposes  of  our  discussion  then, 
we  will  assume  that  a  volunteer  army  of 
1,250,000  men  will  be  required.  This  is  a 
modest  figure.  It  is  to  be  noted  that  it 
contemplates  strategical  defensive  meas- 
ures in  particular.  Such  a  force  would  be 
totally  inadequate  to  a  foreign  invasion  ex- 
cept of  a  weak  neighbor,  such  as  Mexico. 
It  would  not  serve  to  maintain  the  "Monroe 
Doctrine"  in  the  face  of  determined  aggres- 
sion by  a  great  foreign  power,  especially 
when  the  inadequacy  of  our  water  trans- 
port facilities  is  considered.  Preparedness 
for  defense  of  our  own  territory  does  not 
of  course  preclude  the  possibility  of  of- 
fensive tactical  operations,  and  it  is  the 
blows  which  we  strike  and  not  those  which 
we  fend  that  win  the  victory.  But  it  does 
condemn  us  in  advance  to  suffer  all  the  ruin 
and  agony  of  war  on  our  own  soil  in  case  of 
aggression  by  a  great  foreign  power.  And 
we  should  not  overlook  the  fact  that  our 
Atlantic  seaboard,  the  most  populous, 
wealthy  and  highly  developed,  and  hence 
the  most  vulnerable  portion  of  our  domain, 
might  be  the  theater  of  the  early  stages  of 
war.  Whatever  the  final  outcome  of  the 
conflict,  the  ruin  and  suffering  in  our  own 
fair  land  would  be  very  great.  Germany, 
the  greatest  of  the  military  nations,  does 
not  entertain  the  defensive  policy  of  pre- 
paredness. Her  theory  is  that  an  active 
offensive  is  the  best  defense,  and  her 
thorough  preparation  enabled  her  at  the 
outset  to  carry  the  war  into  the  enemies' 
territory  and,  thus  far,  to  keep  it  there. 
Thus  is  Germany  spared  the  ravages  of  war 
on  her  own  soil. 

Engineer  Troops  Required 

Without  entering  into  the  intricacies  of 
army  organizations  suffice  it  to  assume  that 
this  force  would  consist  of  sixty-two  divi- 
sions of  about  20,000  men  each.  These 
would  be  further  organized  into  field 
armies  consisting  of  two  or  more  divisions, 
say  twenty  in  all.  And  finally,  they  would 
constitute  four  main  armies,  each  including 
five  field  armies. 

Now  let  us  consider  the  engineer  troops 
that  would  be  required  for  service  with  this 
force.  The  proportion  of  engineer  troops 
with  an  army  in  the  field  which  experience 
indicates  to  be  correct  is  from  1/40  to  1/16. 
Considering  the  vast  extent  of  our  terri- 
tory, the  generally  poor  condition  of  our 
roads  and  the  inexperience  of  our  volun- 
teer troops,  it  is  certain  that  the  services 
of  engineer  troops  will  be  urgently  needed. 
It  is  safe  to  say  that  no  army  has  ever  had 
an  excess  of  engineer  troops.    The  demands 


Attached   to   divisions 62  battalions 

Attached  to  field  armies 20  battalions 

Attached  to  armies 8  battalions 

On    lines    of    communication    and    at 

depots   10  battalions 

Total   100  battalions 


These  battalions  would  include,  on  the 
average,  500  men  and  fourteen  officers 
each.  Total,  50,000  men  and  1400  officers. 
This  gives  a  proportion  of  approximately 
1/25  for  the  assumed  force  of  1,250,000 
men,  which  is  none  too  large.  In  addition 
to  this,  a  considerable  number  of  engineer 
officers  would  be  required  for  service  in  the 
War  Department  and  on  the  staffs  of  the 
generals  commanding  divisions  and  armies. 
In  many  of  the  divisions  the  senior  engi- 
neer officer  with  the  troops  would  act  also 
on  the  staff  of  the  commanding  general. 
The  following  engineer  personnel  (officers) 
is  assumed  as  necessary  for  staff  duty: 


On  division  staffs 24 

On  field  army  staffs 32 

On  army  staffs 12 

On  lines  of  communication  and  at  depots 12 

At    the    War    Department    (General    Staff    and 
Office  of  Chief  of  Engineers) 20 

Total    100 


To  recapitulate,  say: 

50,000  men. 

1500  officers. 

The  regular  army  at  present  includes 
twelve  companies  of  engineers  and  248  offi- 
cers. There  are  very  few  organized  engineer 
units  in  the  national  guard.  New  York  has 
two  battalions  of  four  companies  each  and 
Ohio  a  battalion  of  four  companies.  Cer- 
tain other  states  have  companies  or  detach- 
ments. In  all,  the  guard  might  muster  not 
to  exceed  six  battalions  at  war  strength, 
with  eighty-four  officers.  The  regular  engi- 
neers might,  with  some  delay  and  loss  of 
efficiency,  be  expanded  into,  six  battalions. 
Thus  the  total  available  personnel  of  the 
regular  army  and  national  guard  would  be 
6000  men  and  332  officers.  A  very  consid- 
erable number  of  the  regular  officers  would 
be  required  in  the  training  of  the  volunteer 
engineers,  in  the  control  of  civilian  con- 
tractors and  laborers  in  the  land  defense 
works  of  our  important  cities  and  arsenals 
and  works  on  the  lines  of  communication, 
the  direction  of  civilian  surveyors  in  the 
preparation  of  military  maps  of  the  thea- 
ters of  war,  and  many  other  special  duties. 
But  assuming  that  all  were  available  for  the 
tactical  duties  hereinbefore  outlined,  there 
remains  a  deficiency  of  1200  officers  and 
44,000  men. 

History  has  demonstrated  again  and 
again  that  efficient  trained  officers  are  the 
most  important  part  of  an  army.  In  the 
hands  of  competent  officers  green  troops 
have  been  known  to  give  a  good  account 
of  themselves,  whereas  the  best  troops  have 
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been  uselessly  sacrificed  by  incompetent 
leaders.  Napoleon  is  credited  with  the 
statement  that  he  would  rather  have  an 
army  of  lambs  commanded  by  lions  than  an 
army  of  lions  commanded  by  lambs. 
These  truths  will  be  almost  self-evident 
and  they  are  especially  applicable  to  en- 
gineer troops  on  account  of  the  variety  of 
their  duties.  To  obtain  trained  officers  is 
more  difficult  than  to  obtain  trained  troops, 
since  the  time  and  effort  required  to  fit  offi- 
cers for  the  performance  of  their  duties  is 
greater  than  in  the  case  of  enlisted  men. 
The  officers  for  this 
engineer  force  are 
accordingly  our  chief 
concern. 

An  officer  to  com- 
mand engineer 
troops  should  have 
the  following  quali- 
fications : 

It  is  essential  that 
he  have  a  good  con- 
stitution,    able     to 
withstand  the  hard- 
ships of  a  campaign. 
He  should  be  a  man 
of  high  professional 
qualifications,     both 
as  a  soldier  and  as 
an  engineer.    With- 
out   such    qualifica- 
tions    an     engineer 
officer  cannot  prop- 
erly plan  nor  execute 
the     varied     works 
that  will  be  assigned 
to    him,    nor    prop- 
erly subordinate  his 
work   to   the    needs 
of     the     combatant 
forces ;     he    cannot 
command  the  respect 
and  confidence  of  his 
own   men   and   can- 
not,      consequently, 
maintain   discipline. 
He  should   be  zeal- 
ous   in    the    performance    of    his    duty — 
which    ordinarily    implies    an    interest    in 
his    work — resourceful,    and    last   but   not 
least,    a   student  of  human   nature,   know- 
ing   how    to    handle    men    so    as    to   pro- 
duce the  best  results  under  trying  circum- 
stances.    Whence  and  how,  under  present 
conditions,  are  1200  trained  engineer  offi- 
cers to  be  obtained  in  the  event  of  war? 

Large  Reserve  Needed 

It  is  essential  under  our  present  policy 
that  we  provide  for  a  large  reserve  of  at 
least  partially  trained  men.  The  object  of 
this  partial  training  is,  of  course,  to  reduce 
as  much  as  possible  the  time  required  for 
the  final  training  of  the  volunteer  army 
that  would  be  assembled  at  the  outbreak  of 
war.  The  time  required  to  train  the  offi- 
cers will  be  greater  than  in  the  case  of  the 
men  and  accordingly  special  attention  must 
be  devoted  to  the  peace  training  of  the  men 
on  whom  we  must  rely  to  furnish  officers 
for  this  vast  force  of  volunteers.  The  offi- 
cer of  engineers  must  be  not  only  a  trained 
and  disciplined  soldier  but  in  addition  a 
competent  and  experienced  engineer.  In 
other  words,  he  must  have  training  along 
two  lines  to  fit  him  for  the  discharge  of 
his  duties.  It  is  not  sufficient  that  he  be  in- 
structed merely  in  the  technical  details  of 
his  work.  He  must  have  his  tactical  sense 
so  developed  as  to  be  able  to  grasp  the 
situation  of  the  moment  and  intelligently 


bend  his  energies  to  meet  it  with  suitable 
works.  This  means  that  the  volunteer  en- 
gineer officer  could  not  be  brought  to  the 
same  state  of  efliiciency  in  his  own  lines 
as  quickly  as  the  volunteer  infantry  officer, 
unless  he  had  previous  training  and  experi- 
ence in  civil  engineering.  The  volunteers 
taking  the  field  should  all  be  trained  to  a 
certain  minimum  standard  of  efficiency. 
Otherwise,  efficient  infantry  would  be  se- 
verely handicapped  by  being  forced  to  de- 
pend upon  inefficient  engineers.  If  this 
necessary  condition  is  to  be  realized  it  is  evi- 


— Photo.  Press  IHtis.  Co. 
dynamite's    damage    replaced    by    ponton    across    VISTULA    RIVER — TYPICAL    MILITARY    ENGI- 
NEERING   PROBLEM    WHICH    THE    EUROPEAN    WAR   PRESENTS 

dent  that  we  must  obtain  our  volunteer 
engineer  officers  from  a  class  of  men  hav- 
ing previous  training  along  engineering 
and  construction  lines.  The  nation  then, 
depends  upon  the  engineering  and  contract- 
ing professions  to  furnish  these  men. 

If  our  volunteer  engineer  officers  are  to 
be  fitted  to  take  the  field  on  a  plane  of 
equality  with  volunteer  officers  of  the  other 
arms,  special  effort  in  the  way  of  prelim- 
inary training  will  be  necessary.  Military 
engineering  in  a  general  sense  is  the 
adaptation  of  civil  engineering  to  the  con- 
duct of  war  It  is  a  special  application  of 
the  engineering  art,  and  its  methods  and 
economics  are  essentially  different  from 
those  which  characterize  good  civil  practice. 
It  is  our  purpose  to  inquire  into  the  rela- 
tion of  engineering  to  the  conduct  of  war 
and  the  methods  characteristic  of  military 
engineering,  to  the  end  that  the  civil  engi- 
neers and  contractors  of  the  United  States 
may  partially  prepare  themselves  in  ad- 
vance for  the  patriotic  duty  which  they  may 
be  called  upon  to  perform. 

There  is  no  science  known  to  mankind, 
from  astronomy  to  bacteriology,  which 
does  not  find  its  application  in  the  conduct 
of  war.  Tlicre  is  scarcely  a  practitioner  or 
artisan  who  may  not  contribute  his  share 
to  the  national  defense.  Even  the  clergy- 
man and  the  musician,  the  exponents  of 
peace  on  earth  and  the  gentlest  of  the  arts, 
are  called  upon.  Thus  do  we  obtain  a  prac- 


tical conception  of  the  theory  that  all  the 
intellectual  resources  of  the  nation  should 
be  at  the  command  of  the  government  in 
the  prosecution  of  a  war  on  which  the  fate 
of  the  nation  may  depend.  Of  the  peaceful 
arts  that  contribute  the  results  of  their  re- 
search and  practice  to  the  successful  prose- 
cution of  war,  none  is  of  more  vital  impor- 
tance than  engineering. 

Military  Engineer's  Duties 

The  duty  of  the  military  engineer  in  time 
of  war  is  to  plan  and  execute  all  works  of 
an    engineering   na- 
ture which   are  re- 
quired in  connection 
with  the  operations 
of  the  army.    It  will 
be  apparent  that  this 
is  a  wide  field  of  en- 
deavor.     The    engi- 
n  e  e  r  i  n  g    require- 
ments   of   an   army 
include  most  of  those 
of  the  average  large 
community,    and    in 
addition  many  others 
not  called  for  by  the 
gentle   vocations    of 
peace.    The  military 
engineer  must  have, 
therefore,     a    thor- 
ough working  knowl- 
edge of  the  more  im- 
portant branches  of 
civil,  mechanical  and 
electrical     engineer- 
ing   as    applied    to 
military  needs.   This 
might  appear  to  be 
more  than  an  aver- 
age   man    could    be 
expected    to    know, 
and  so  it  would  be 
did    we   demand    of 
the    military    engi- 
neer all  the  precision 
and    nicety    charac- 
teristic of  civil  prac- 
tice.   Military  engineering,  in  rather  sharp 
contrast  to  good  civil  practice,  is  character- 
ized by  makeshifts  and  temporary  expedi- 
ents. "Build  for  posterity,"  says  the  civil  en- 
gineer.    He  places  the  foundations  of  his 
bridge  at  great  expense  of  time  and  labor 
on  the  solid  rock  and  he  has  a  just  pride  in 
the  enduring   nature   of   the   structure  he 
erects.     In   his  brain  is  the  accumulated 
knowledge  of  centuries  of  painstaking  con- 
struction.    Long  after  his  death  the  great 
bridge   remains,   a  monument  to  his   skill 
and  devotion.    How  different  is  the  case  of 
the  military  engineer.     Not  for  posterity 
builds  he,  but  for  the  exigency  of  the  mo- 
ment.   Not  on  the  solid  rock  does  he  place 
his  foundation,  but  often  on  the  heaving 
bosom   of   the   stream    itself.     The   army 
arrives  at  the  impassable  stream  and  the 
engineer  rapidly  scans  the  situation.     In 
his  brain  also  is  the  accumulated  knowledge 
of  centuries  of  scientific  warfare.     Alad- 
din's   lamp    is    rubbed.     And    lo!    in    the 
twinkling  of  an  eye  the  wonderful  bridge 
is  there  and  the  army  with  all  its  animals 
and  heavy  vehicles  proceeds  across.   To  the 
frail  but  still  adequate  structure  are  com- 
mitted not  only  the  lives  of  the  troops,  but 
the  destinies  of  the  nation  perhaps. 

The  military  engineer  must  possess  not 
only  a  thorough  knowledge  of  construction, 
but  also  a  thorough  knowledge  of  the  art  of 
warfare.  He  must  foresee  the  needs  of  the 
army  and  build  to  meet  those  needs,  and  on 
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his  sagacity,  energy,  foresight  and  re- 
sourcefulness the  issue  of  the  campaign 
m»y  indeed  depend. 

[Next  week  Major  Bond  vnU  explain  the 
special  duties  of  engineer  troops  and  how 
the  methods  employed  by  the  military  en- 
gineer differ  from  those  employed  in  civil 
practice. — EDITOR.] 


Does  Alkali  Disintegrate 
Concrete? 

Reclamation  Service  Engineers  Draw  Prelim- 
inary  Conclusions   from   Elaborate   Ex- 
periments on  Different  Projects 

PRELIMINARY  conclusions  of  the  dis- 
integrating effect  of  alkali  waters  and 
soils  on  concrete  obtained  by  the  U.  S. 
Reclamation  Service  engineers,  are  given 
in  the  February  issue  of  the  Reclamation 
Record.  The  general  question  was  divided 
into  several  narrower  questions,  the  an- 
swers to  which  follow. 

Sulphates  Most  Harmful 

Investigation  has  shown  that  the  princi- 
pal salts  acting  to  produce  disintegration 
are  the  sulphates,  especially  magnesium  and 
sodium  sulphates.  It  is  thought  that  of 
these  the  former  is  the  more  active,  but 
this  has  not  been  definitely  established. 
Different  localities  have  shoAvn  different  re- 
sults for  the  same  materials. 

Two  extreme  cases  may  be  cited  in  the 
Sunnyside  and  Belle  Fourche  projects.  Of 
a  number  of  test  specimens  exposed  on  the 
former  no  disintegration  was  observed  at 
the  end  of  about  eleven  months  with  the  ex- 
ception of  a  specimen  containing  a  soap  and 
alum  solution  in  the  mix.  The  specimens 
were  all  of  a  1 :3 :5  gravel  mixture.  Further- 
more, none  of  the  concrete  structures  on 
this  project  have  been  affected.  On  the 
other  hand,  various  mixtures  exposed  on  the 
Belle  Fourche  project  were  all  found  to  be 
disintegrated  at  the  end  of  eight  months, 
with  the  exception  of  a  1 :2  mortar  specimen 
which  was  not  affected.  Concrete  struc- 
tures on  this  project  have  also  been  disin- 
tegrated by  alkali.  Other  projects  showed 
intermediate  results. 

Analyses  of  samples  from  the  Belle 
Fourche  project  show  magnesium  and 
sodium  sulphates  present  in  strong  solution, 
with  the  former  predominating,  and  from 
the  Sunnyside  project  show  sodium  sulphate 
only,  and  in  much  lighter  solution.  As  a 
general  proposition,  it  must  for  the  present 
be  concluded  that  in  locations  where  alkali 
is  present  containing  these  salts,  special 
precautions  must  be  taken  to  prevent  its 
possible  action,  unless  experience  with 
structures  previously  built  has  shown  no 
deleterious  effect,  as  in  the  case  of  the 
Sunnyside  project  above  cited. 

Leaner  Mixtures  More  Easily  Disinte- 
grated 

It  has  been  quite  clearly  demonstrated 
that  the  leaner  mixtures  of  concrete  are 
more  easily  disintegrated  than  the  richer; 
also,  that  the  more  scientifically  propor- 
tioned mixtures — that  is,  those  having  least 
voids  for  given  proportions  of  cement  and 
aggregate — give  better  results.  This  is  a 
natural  result,  as  the  action  results  from 
seepage  of  water  into  or  through  the  con- 
crete, which  is  retarded  by  the  richer  and 
more  scientifically  proportioned  concrete. 

Experiments  have  shown  that  the  more 
nearly  impervious  the  concrete  the  less  it  is 
disintegrated  by  alkali.    It  is  a  natural  de- 


duction, therefore,  that  waterproof  concrete 
will  resist  alkali  action.  Such  concrete 
under  certain  conditions  may  be  diflScult  to 
produce.  Laboratory  experiments  have 
shown  that  it  is  possible  to  produce  concrete 
that  is  practically  impervious  to  water  up 
to  50  to  75  lb.  pressure,  and  satisfactory 
results  have  been  obtained  in  the  produc- 
tion of  an  impervious  concrete  in  the  field 
on  structures  where  special  pains  were 
taken  toward  that  end. 

Alkali  Proof  Cements 

There  are  numerous  patented  waterproof- 
ing compounds  on  the  market;  there  are 
also  being  manufactured  several  so-called 
alkali-proof  cements.  A  number  of  these 
have  been  tested,  but  the  results  have  not 
been  any  better  than  those  obtained  with 


straight  Portland  cement.  Sand  cements 
also  have  so  far  shown  no  superior  alkali- 
resisting  qualities.  J.  Y.  Jewett,  cement 
expert,  gives  his  tentative  opinion  "that 
with  good  cement,  with  care  in  the  selection 
of  suitable  aggregates,  with  proportioning 
to  produce  a  rich  dense  mixture,  and  with 
proper  methods  of  mixing  and  placing,  it  is 
possible  to  produce  a  dense  impervious  con- 
crete that  will  withstand  the  alkali  action 
under  ordinary  conditions  without  the  use 
of  any  special  materials  for  waterproofing 
purposes."  With  fairly  rich  concrete  an 
impervious  skin  of  neat  cement  or  rich  mor- 
tar, such  as  is  produced  by  working  a  flat 
spade  between  the  concrete  and  steel  or  sur- 
faced wood  forms,  will  no  doubt  also  have 
a  decided  effect  in  resisting  the  action  of 
alkali. 


Unusual  Methods  Simplify  Topographic  Survey 
of  Rough  Wooded  Area 

Mine  LaMotte  Tract  in  Missouri  Mapped  on  50-Foot  Scale  with  2-Foot 
Contours  for  Mill  and  Town  Site  at  Total  Cost  of  $3.34  per  Acre' 

By  R.  E.  DAVIS  and  W.  H.  RAYNER 
Instructors  in  Civil  Engineering,  University  of  Illinois,  Urbana,  Illinois 


THE  Mine  LaMotte  Company,  operating 
lead  mines  at  Mine  LaMotte,  Missouri, 
recently  had  completed  a  large-scale  topo- 
graphic survey  for  a  proposed  mill  and  town 
site,  the  methods  of  which  survey  were 
somewhat  at  variance  with  those  usually 
employed.  The  tract  over  which  the  sur- 
vey extended  was  rough  and  the  topo- 
graphic features  were  irregular,  the  maxi- 
mum slope  being  about  35  in  100  and  the 
maximum  difference  in  elevation  being  200 
ft.  in  a  third  of  a  mile.  The  purpose  of  the 
map  made  it  necessary  that  the  scale  should 
be  50  ft.  =  1  in.,  and  that  contours  should 
be  shown  at  2-ft.  intervals,  and  attempt  was 
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made  to  maintain  a  precision  in  field  work 
consistent  with  the  scale. 

Usual  Methods 

Perhaps  the  two  more  common  methods 
on  large-scale  topographic  surveys  are  (1) 
the  "square"  method,  in  which  the  tract  is 
subdivided  by  lines  established  with  transit 
and  tape  into  small  squares  (usually  lOfi  ft. 
or  less  on  a  side),  the  contours  crossing  the 
sides  of  the  squares  being  directly  located 
with  the  engineers'  level,  and  (2)  the  plane- 
table  method,  in  which  horizontal  control  is 
provided  by  a  large  number  of  plane-table 
stations   established    by   transit   and    tape 


traverses,  the  contours  being  directly  lo- 
cated either  by  using  the  plane-table 
alidade  as  a  level  or  (more  commonly 
if  the  ground  is  uneven)  by  using  an  engi- 
neers' level  in  conjunction  with  the  plane- 
■  table. 

In  the  present  case  the  irregularities  of 
the  land  and  the  density  of  the  forest 
growth  combined  to  make  either  of  the 
above  methods  impracticable  on  account  of 
the  excessive  amount  of  clearing  that  would 
have  been  necessary;  and  the  following 
method  was  devised: 

Horizontal  and  Vertical  Control 

Through  the  middle  of  the  tract  a  base 
line  M  (Fig.  1)  was  run  with  transit  and 
tape,  stations  being  established  every  100 
ft.,  and  hubs  every  500  ft.  Through  the 
hubs,  in  a  similar  manner,  laterals  P,  A,  B, 
C,  A',  B'  and  C  were  run  at  right  angles 
with  the  base  line.  Through  the  extremities 
of  these  laterals  and  at  right  angles  with 
them,  the  lines  Z  and  Z'  were  run,  thus 
forming  a  series  of  rectangular  closed 
traverses,  the  errors  of  closure  of  which 
could  be  ascertained  without  computations. 
In  this  way  all  angular  and  linear  measure- 
ments connected  with  the  establishing  of 
base  line  and  laterals  were  checked,  the  al- 
lowable error  being  fixed  at  1/1000. 

The  lines  X,  Y,  X'  and  Y'  were  run  in 
increments  of  500  ft.  and  made  to  close 
(errors  being  distributed  along  the  lines  un- 
der consideration)  on  the  500-ft.  stations 
of  the  laterals,  the  maximum  allowable  error 
in  distance  or  alignment  being  1/250.  Here 
it  was  unnecessary  to  use  the  transit  for 
lining  purposes  except  at  each  500-ft.  sta- 
tion, direction,  after  having  once  been  given, 
being  carried  through  to  the  station  on  the 
next  lateral  by  the  chainmen  with  flagpoles. 
In  this  way  considerable  less  clearing  was 
required  and  the  transitman  was  able  to 
have  the  transit  in  position  for  giving  line 
along  the  next  500-ft.  increment  by  the 
time  the  axemen  had  cleared  the  preceding 
increment.  Thus  the  speed  of  the  party  was 
considerably  increased. 

In  this  way  the  tract  was  divided  into 
500-ft.  squares,  the  sides  of  which  were 
stationed  each  100  ft.    Vertical  control  was 
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obtained  by  running  profile  levels  over  thesa 
lines  in  such  manner  as  to  form  closed  cir- 
cuits, thereby  checking  all  turning  points. 

Location  of  Contours 

Horizontal  control  vifas  plotted  at  the  re- 
quired scale  on  sketch  sheets  of  thin  tracing 
paper,  a  single  500-ft.  square  to  a  sheet,  and 
elevations  of  stations  were  recorded  close  to 
corresponding  points. 

The  topographic  party  consisted  of  a 
topographer,  two  hand-level  operators,  two 
rodmen,  two  chainmen  and  two  axemen. 

The  procedure  of  filling  in  the  topographic 
details  within  each  of  the  500-ft.  squares  or, 
in  other  words,  on  each  of  the  sketch  sheets 
was  as  follows:  Let  Fig.  2  represent  a 
typical  sketch  sheet  and  also  a  correspond- 
ing area  on  the  ground,  the  numbers  around 
the  large  square  being  station  numbers  and 
elevations.  The  interior  lines,  shown 
dotted,  were  established  by  chainmen  with 
flagpoles  for  lining,  thus  subdividing  each 
of  the  500-ft.  squares  into  twenty-five 
100-ft.  squares,  and  long  blazed  stakes  cut 
from  saplings  as  the  work  progressed  were 
placed  at  the  corners  as  guides  for  the 
hand-level  parties.  The  work  of  clearing 
for  these  lines  was  light,  it  being  neces- 
sary only  to  cut  the  thick  underbrush  so 
that  a  glimpse  of  each  stake  could  be  ob- 
tained from  adjacent  stakes,  as  will  be  seen 
later. 

The  order  of  setting  the  stakes  was 
1,  2,  3,  4,  etc.,  referring  to  the  numbers  on 
Fig.  2.  A  trial  perpendicular  A-1  having 
been  cleared  by  one  axeman  and  chained 
and  a  stake  having  been  set  at  1,  the  other 
axeman  cleared  the  line  B-1.  The  stake  at  1 
was  then  moved  to  make  the  distance  B-1 
equal  100  ft.,  thus  establishing  a  line  paral- 
lel to  the  A  line.  One  axman  and  the 
chaining  party  then  prolonged  the  line  A-1 
toward  C,  setting  stakes  2,  3  and  4,  while 
the  other  axeman  cleared  the  lines  D-2,  E-S, 
etc.  In  general  the  chainmen  were  able  to 
run  500  ft.  without  being  off  line  more  than 
1  or  2  ft.,  a  negligible  amount. 

Hand-Level  Work 

Quite  in  parallel  with  the  method  of 
progression  utilized  by  the  chaining  party 
was  that  employed  by  the  hand-level  par- 
ties. One  party,  starting  from  the  known 
elevation  of  A,  directly  located  each  con- 
tour crossing  the  line  A-1 ;  while  in  a  simi- 
lar manner  the  other  party  located  the  con- 
tours crossing  B-1.  The  elevation  of  1  was 
thus  determined  by  hand-level  lines  run  in 
two  directions.  The  allowable  discrepancy 
in  elevation  was  fixed  at  0.5  ft.  (on  the 
average  it  did  not  exceed  0.2  ft.),  and  a 
mean  value  was  chosen. 

The  topographer,  stationed  within  the 
square  a,  plotted  the  contour  crossings  as 
they  were  obtained  by  the  hand-level  par- 
ties, and  having  already  on  the  sheet  the 
position  of  contours  crossing  the  lines  A-G 
and  B-G,  he  sketched  the  contours  and 
other  details  within  the  square. 

In  place  of  the  small  drawing  board 
usually  used  for  sketching,  a  shallow  box 
mounted  on  a  plane-table  tripod  was  devised. 
The  box  had  a  hinged  end  so  that  sheets 
not  in  use  might  be  conveniently  stored 
flat;  its  size  (only  large  enough  to  hold 
sheets)  made  it  much  more  convenient  in 
the  brush  than  a  plane-table  would  have 
been,  while  its  being  mounted  like  a  plane- 
table  made  orientation  possible  and  thereby 
greatly  aided  the  topographer  in  his  work 
of  sketching  the  deviations  of  contours  be- 
tween    located     points.       Owing     to     the 


roughness  of  the  ground  the  topographer's 
position  permitted  much  to  be  sketched 
with  veracity  that  could  not  have  been  truly 
portrayed  otherwise. 

The  topographer  then  moved  to  the 
square  b,  and  the  firsf  hand-level  party 
worked  from  1  to  2  while  the  second  party 
worked  from  D  to  2;  and  so  on,  for  the 
squares  c,  d,  e,  f,  etc. 

Map 

In  the  preparation  of  the  map  the  hori- 
zontal control  was  first  plotted  on  mounted 
paper  6  ft.  square;  then  one  at  a  time  the 
sketch  sheets,  the  backs  of  which  had  been 
smeared    with    powdered    graphite,    were 
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FIG.    2 — SKELETON    FOR    500-FOOT    SQUARE 

placed  in  position,  and  the  topography  was 
traced  through  to  the  map.  Since  the 
sketch  sheets  were  of  tracing  paper  it  was 
a  very  simple  matter  to  place  the  horizon- 
tal control  lines  of  the  sheets  exactly  over 
corresponding  lines  on  the  map. 

There  were  within  the  tract  8  miles  of 
transit  lines  and  27%  miles  of  hand-level 
lines.  In  the  former  case  the  speed  of  the 
transit  party  was  limited  by  the  axemen, 
although  as  many  axemen  were  employed 
as  could  work  to  advantage;  and  owing  to 
the  rough  country  the  speed  of  the  level 
party  was  even  less  than  that  of  the  transit 
party.  In  the  latter  case  two  axemen  were 
sufficient  to  clear  line  over  which  hand- 
levels  could  be  operated  with  facility,  the 
speed  of  the  topographic  party  being  gov- 
erned by  the  hand-level  parties.  But  while 
the  transit  party  progressed  on  the  average 
over  only  a  little  more  than  1  mile  of  line 
per  day,  the  topographic  party  was  able  to 
cover  2  miles.  In  an  average  day  of  71/2  hr. 
actual  field  work,  approximately  650  con- 
tour points  were  located  and  plotted.  The 
maximum  area  (light  slope)  covered 
during  any  day  was  16  acres ;  the  maximum 
number  of  contour  points  located  (steep 
slope)  was  810. 

It  is  interesting  to  note  the  dependence 
of  cost  on  scale  or  contour  interval.  The 
cost  of  the  field  work  here  considered  was 
$3.14  per  acre;  the  office  work,  20  cents  per 
acre.  Later  the  same  party  made  a  similar 
survey  of  an  adjoining  tract  with  a  scale 
of  400  ft.  =  1  in.  and  5-ft.  contour  inter- 
vals. The  percentage  of  open  country  was 
slightly  greater  and  the  relief  was  consid- 
erably less  marked  and  less  irregular.  The 
cost  of  the  field  work  of  the  later  survey 
was  33  cents  per  acre. 


Loans  to  Settlers  on  irrigation  pros- 
pects in  New  South  Wales  for  the  year 
ended  June  2,  1915,  aggregated  $170,000. 


No  Cracks  in  Sioux  City's 
Concrete  Pavements 

City  Engineer  Johnson  Tells  National  Road 
Conference  That  Dense  Mixture  Is  the 
All-Important  Factor 
XTOT  a  single  cracked  section  has  devel- 
L\  oped  in  Sioux  City's  1,000,000  sq.  yd. 
of  concrete  pavement,  some  of  which  has 
been  in  service  five  years.  With  this  state- 
ment T.  H.  Johnson,  city  engineer  of  the 
Iowa  municipality,  prefaced  his  discussion 
of  several  of  the  committee  reports  sub- 
mitted Feb.  15  to  18  at  the  Second  National 
Conference  on  Concrete  Road-Building  in 
Chicago,  and  published  in  the  Engineering 
Record  of  Feb.  26,  page  286.  The  pave- 
ment, ranging  in  width  from  24  to  52  ft. 
was  laid  under  trying  climatic  conditions. 
The  foundations  included  all  kinds  of  soil, 
and  no  particular  attention  was  paid  to 
drainage.  The  grades  are  as  steep  as  16 
per  cent,  and  a  leaner  mixture  than  any 
authority  recommends  was  used  in  one 
course  6  in.  thick,  without  a  pound  of  re- 
inforcing steel  or  a  single  metal-protected 
joint.  Sioux  City,  according  to  Mr.  John- 
son, is  laying  practically  a  crackless  pave- 
ment, and  one  that  remains  crackless  under 
average  conditions  prevailing  throughout 
the  country. 

One  committee  states  in  its  report,  said 
Mr.  Johnson,  that  the  thickness  of  a  con- 
crete pavement  depends  on  nine  things. 
What  this  means  is  that  there  are  nine 
things  that  cau.se  concrete  pavement  to 
crack  unless  it  is  made  thick  enough  to 
prevent  this  occurrence.  The  experience  at 
Sioux  City,  according  to  Mr.  Johnson,  in- 
dicates that  this  list  includes  some  things 
that  it  should  not,  and  further  that  there 
is  a  better  way  to  prevent  cracking  than  by 
increasing  the  thickness. 

Climatic  Conditions  Severe 

The  climate  at  Sioux  City  is  very  trying 
upon  the  pavement  slab.  The  range  of  tem- 
perature is  from  115  deg.  above  (in  the 
sun)  to  35  deg.  below  zero.  During  the 
heat  of  summer  there  are  frequent  heavy 
rains,  and  very  sudden  extreme  variations 
in  temperature.  Last  July,  for  instance, 
the  rainfall  was  IVz  in.;  three  storms  aver- 
aged 1%  in.,  with  a  maximum  difference  in 
temperatures  of  42  deg.  In  January  of  this 
year  there  occurred  a  precipitation  of  only 
1%  in.  and  a  range  of  temperatures  from 
44  above  to  28  deg.  below  zero.  If  climate 
affects  pavements,  Mr.  Johnson  pointed  out, 
his  should  have  suffered  heavy  damage. 

As  to  the  width  of  the  slab  affecting  the 
thickness,  Sioux  City  has  one  block  of  pave- 
ment 52  ft.  wide.  It  is  on  a  street  inter- 
secting a  viaduct  approach  and  is  on  a  fill 
of  4%  ft.  at  one  end  of  the  block  and  18 
ft.  at  the  other.  The  longitudinal  grade  is 
about  5V2  per  cent,  and  at  one  end  the 
transverse  grade  is  5^4  per  cent,  so  that 
the  surface  is  badly  warped.  Immediately 
before  laying  the  pavement  a  fill  of  about 
3  ft.  was  made  at  the  lower  corner  of  the 
block,  running  to  nothing  at  the  opposite 
and  high  side,  and  at  about  100  ft.  along 
the  side  from  the  low  corner.  This  fill  was 
made  in  one  layer,  and  over  the  heaviest 
part  two  or  three  sections  have  cracked. 
The  balance  of  the  block  is  free  from 
cracks.  This  pavement  is  only  5  in.  thick; 
part  of  it  was  laid  with  gravel  concrete  and 
part  with  broken  stone.  .  The  proportions 
were  1:3:5.  It  is  four  years  old  and  is 
subject  to  heavy  traffic.     It  is  one  of  the 
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approaches  to  the  Illinois  Central  freight 
depot,  and  on  it  are  located  the  Interna- 
tional Harvester  Company's  warehouse  and 
a  six-story  cracker  and  candy  factory.  Un- 
der such  extraordinarj'  conditions,  with  the 
exceptionally  lean  mixture  and  thin  slab, 
if  the  thickness  were  a  function  of  the 
width  this  block  should  be  a  veritable  check- 
erboard of  cracks. 

There  is  another  street  36  ft.  wide,  and 
more  than  %  mile  long,  without  a  single 
cracked  section.  This  pavement  is  6  in. 
thick  and  proportioned  1:2V2:4. 

With  reference  to  the  character  of  the 
soil  on  which  the  pavement  rests,  a  couple 
of  miles  were  laid  on  a  low,  flat  creek  bot- 
tom, about  15  ft.  above  the  water.  The 
district  is  poorly  provided  with  storm 
sewers,  and  the  soil  is  a  heavy,  black,  re- 
tentive soil,  almost  a  gumbo.  No  subdrain- 
age  is  provided. 

None  of  this  pavement  has  cracked.  The 
grades  on  many  of  these  blocks  are  not  over 
1%  of  1  per  cent. 

Dense  Mix  Important 

The  factors  that  affect  the  cracking  of 
concrete  pavements  Mr.  Johnson  would  re- 
arrange in  the  following  order  of  impor- 
tance: Workmanship,  materials  and  pro- 
portions, subgrade,  and  traffic.  The  first 
two  of  these,  workmanship  and  materials 
and  proportions,  might  be  replaced  with  the 
one  word,  "density."  In  that  one  word  is 
the  solution  of  the  concrete  pavement  prob- 
lem— density  of  the  foundation  and  density 
of  the  pavement  slab. 

The  problems  of  crown  and  grade  take 
care  of  themselves  very  largely.  Up  to  4 
or  5  per  cent  grades  it  is  the  practice  in 
Sioux  City  to  lay  highway  pavement  in  a 
flat  subgrade,  making  the  slab  8  in.  thick 
at  the  center  and  6  in.  at  the  sides.  When 
the  grade  exceeds  the  above  limits,  the  crown 
is  reversed,  dishing  the  slab,  making 
it  7  in.  thick  the  full  width.  The  8-ft.  earth 
shoulders  are  then  crowned,  throwing  half 
the  drainage  into  the  side  ditch  and  the 
other  half  into  the  center  of  the  pavement. 
The  soil  washes  very  badly  and  it  is  hoped 
in  this  way  to  prevent  gulleys  forming  at 
the  edges  of  the  pavement.  Transverse 
joints  are  spaced  25  ft.  apart  on  these  road- 
ways. 

The  crown  of  the  city  street  with  curbs 
is  another  proposition.  A  crown  of  1/50  to 
1/70  of  the  width  is  more  pleasing  to  the 
eye  than  a  flat  surface,  and  it  also  helps 
materially  in  keeping  the  street  clean,  as 
the  wind  blows  most  of  the  litter  into  the 
gutters. 

Concrete  the  Least  Slippery  Pavement 
IN  Sioux  City 

Concrete,  Mr.  Johnson  stated,  is  the  least 
slippery  pavement  of  any  in  his  city.  There 
are  5^2  miles  on  6  to  9  per  cent  grades,  V4 
mile  on  12  to  15  per  cent,  and  %  mile  on 
a  16  per  cent  slope.  Even  these  steeper 
grades  are  not  corrugated.  These  pave- 
ments are  all  in  daily  use  and  all  kinds  of 
traffic  are  said  to  seek  the  concrete  streets 
during  slippery  times.  The  grade  of  a 
■concrete  pavement,  in  Mr.  Johnson's  opin- 
ion, depends  no  more  upon  climate  or  the 
-character  of  the  traffic-  than  the  grade  of 
any  other  kind  of  pavement.  Frost  and  ice 
make  any  kind  of  pavement,  or  even  dirt 
roads,  slippery.  Concrete  is  smooth  and 
offers  slight  tractive  resistance,  but  it  is 
not  slick.  Under  wear  it  retains  its  char- 
acteristic "sandpaper"  finish,  giving  a  firm 
foothold  to  all  kinds  of  traffic. 


Warehouse  to  Raise  Freight 
Within  and  Without 

Service    to    and    from    Six    Floors    of    Los 

Angeles  Municipal  Structure  Facilitated 

by  Hoists  on  Roof 

CONSTRUCTION  is  now  under  way  on  a 
six-story  concrete  warehouse  being  built 
at  Los  Angeles  harbor  by  the  municipality. 
The  structure  will  be  152  x  482  ft.  in  plan 
and  will  be  served  by  two  railroad  tracks 
extending  the  full  length  of  the  interior 
with  a  loading  platform  between,  27  ft. 
wide.  From  this  platform  four  elevators 
with  capacities  of  6000  lb.  each,  which  will 
be  spaced  120  ft.  apart,  will  afford  direct 
service  to  each  of  the  six  floors,  one  of 
these  elevators  being  large  enough  to  handle 
automobiles.  Goods  are  to  be  conveyed  be- 
tween the  warehouse  and  the  wharves  by 
storage  battery  trucks,  to  accommodate 
which  ramps  will  be  provided  at  each  end 
of  the  loading  platform  so  that  those  trucks 
can  run  directly  into  the  building  and  take 
an  elevator  to  any  floor  desired. 

On  the  roof  of  the  building  along  each 
side  will  be  constructed  a  track  on  which 
electrically  operated  whip  hoists  can  be 
moved  along  to  serve  any  one  of  the  eight 
tiers  of  doors  which  afford  entry  to  the 
several  floors  from  the  outside  of  the  build- 
ing. It  is  planned  to  have  three  of  these 
hoists  on  each  side  of  the  structure  so  that 
freight  could  be  moved  between  the  street 
and  any  desired  floor  at  three  points  simul- 
taneously on  each  side  of  the  building. 
These  hoists,  which  will  have  a  capacity  of 
2500  lb.,  will  be  operated  by  remote  control 
connections,  connections  being  provided  at 
each  door  on  each  floor.  It  is  thought  that 
this  arrangement  will  afford  ample  capacity 
with  the  minimum  of  equipment,  but  as  the 
traffic  increases,  if  an  additional  number 
of  hoists  should  be  required,  these  could  be 
.  added  as  desired  without  involving  outlay 
other  than  for  the  hoists  themselves. 

Access  to  each  floor  is  also  afforded  by 
stairways  from  the  streets  which  run  along 
either  side  of  the  building.  Stairways  to 
the  second  floor  are  inclosed  within  th? 
structure  and  above  the  second  floor  are 
built  outside  the  walls  with  entrances  to 
the  different  floors  through  doors.  To  ex- 
pedite the  quick  handling  of  miscellaneous 
freight  two  platform  automatic  dial  scales 
are  to  be  provided  on  the  central  loading 
platform.  The  structure  is  designed  to  be 
fire-resistant  throughout  and  will  have  an 
automatic  sprinkler  system  and  complete 
electric  light  and  power  service. 

Both  the  design  and  the  construction  of 
the  structure  are  under  the  direction  of  S. 
A.  Jubb,  assistant  harbor  engineer. 


whereby  the  pipe  gallery  may  be  reached, 
and  through  which  pressure  water  pipes 
controlling  the  operation  of  the  hydraulic 
cylinders  of  the  filter  operating  valves  may 
pass. 

The  design  is  further  simplified  by  the 
operation  of  two  filters  opposite  each  other 
as  one,  yet  the  piping  connections  are  such 
that  either  one  may  be  left  out  of  service 
while  the  other  is  retained  in  service.  The 
arrangement  is  analogous  to,  though  some- 
what more  flexible  than,  a  type  of  mechan- 
ical filter  now  commonly  used  in  the  larger 
plants,  as,  for  example,  at  Cincinnati,  Co- 
lumbus, Minneapolis  and  St,  Louis,  where 
the  filter  is  divided  into  two  beds  by  a  longi- 
tudinal central  gutter.  In  this  case,  how- 
ever, instead  of  having  a  central  gutter 
extending  horizontally  along  the  filter  there 
is  a  sump  placed  between  the  ends  of  the 
filters. 

The  pipe  gallery  is  rendered  accessible 
for  inspection  and  repairs  by  having  both 
ends  open.  The  peculiar  design  used  locally 
somewhat  crowds  the  cross-section  of  the 
pipe  gallery,  but  this  is  a  matter,  said  Mr. 
Hansen,  that  can  be  readily  modified  so  as 
to  leave  a  clear  central  passageway.  Under 
ordinary  conditions  but  one  main  sewer  pipe 
would  be  necessary,  and  this  could  be  placed 
at  one  side  of  the  pipe  gallery.  The  main 
filtered  water  pipe,  together  with  its  con- 
nections to  the  filters,  may  be  located  on  the 
opposite  side  of  the  gallery.  Under  condi- 
tions locally  obtaining,  these  modifications 
were  deemed  inadvisable  on  account  of  the 
arrangement  of  existing  piping  serving 
adjoining  filters. 

At  the  Alton  plant  the  coagulated  water 
is  admitted  for  convenience  at  the  rear  end 
of  the  group  of  filters  to  one  side  of  the 
pipe  gallery,  and  arrangements  are  made 
whereby  it  can  flow  through  these  filters  to 
the  group  of  filters  on  the  other  side  of  the 
gallery.  Normally,  however,  single  or  dupli- 
cate coagulated  water  conduits  would  be 
placed  at  the  top  of  the  filters  and  over- 
hanging their  front  ends.  These  could  be 
built  of  concrete  and  would  not  interfere 
with  the  operation  of  the  filters. 

The  details  are  not  recommended  by  Mr. 
Hansen  for  universal  application,  but  they 
have  certain  advantages  of  economy  and 
simplicity  for  plants  of  moderate  size,  espe- 
cially where  space  must  be  economized. 
The  designs  and  the  construction  were  car- 
ried out  under  the  direction  of  Charles  T. 
Parker,  chief  engineer  of  the  Alton  Water 
Company. 


Build  Rapid  Filters  Over 
Pipe  Gallery  at  Alton 

Design  Further  Simplified  at  Plant  of  Illinois 

City    by    Operation   as    One    of    Two 

Filters  Opposite  Each  Other 

LIMITED  space  at  Alton,  111.,  forced  the 
waterworks  officials  to  place  the  front 
ends  of  the  ten  filters  of  their  newly  con- 
structed 6,000,000-gal.  plant  close  to- 
gether over  the  pipe  gallery,  said  Paul  Han- 
sen, engineer,  Illinois  State  Water  Survey, 
in  a  paper  presented  recently  to  the  Illinois 
section  of  the  American  Waterworks  Asso- 
ciation. Between  the  ends  of  the  two  rows 
of  filters  for  wash-water  overflow  sumps, 
and  also  for  manholes,  a  small  space  is  left 


A  Fill  Apparently  18  Feet  Deep  and 
actually  63  ft.  deep  was  found  on  the  Bos- 
ton &  Albany  Railroad  at  Richmond,  Mass., 
where  the  road  had  been  built  across  a  large 
swamp,  in  connection  with  the  federal  val- 
uation work.  The  condition  was  described 
by  J.  C.  Irwin,  assistant  valuation  engineer 
of  that  road,  in  discussing  before  the  Bos- 
ton Society  of  Civil  Engineers  the  paper  by 
F.  C.  Shepherd,  valuation  engineer  of  the 
Boston  &  Maine  Railroad,  on  the  valuation 
of  the  Boston  &  Maine.  This  paper  was 
abstracted  in  the  Engineering  Record  of 
Oct.  30,  1915,  page  538,  and  an  account  of 
the  use  of  wash  borings  to  determine  the 
amount  of  settlement  of  fills  in  soft  ground 
was  published  in  the  issue  of  June  19,  1915, 
page  776.  In  the  fill  at  Richmond,  as  the 
bed  of  the  swamp  was  peat,  the  limits  of 
the  sand  and  gravel  fill  could  readily  be  de- 
termined. The  settlement  has  continued  to 
the  present  time,  stated  Mr.  Irwin,  although 
the  road  was  built  in  1840. 
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ARCHED   PIERS   SUPPORT    SIX    ROWS  OF   REINFORCED-CONCRETE   CANTILEVER   BEAMS 
View   of  Main   viaduct,   showing  intersection   witli  Clarlt   Street  viaduct.     Note   railing  and  curved   slde- 

walli  brackets,  both  cast  as  separate  units. 

Great  Variety  in  Design  Reduces  Cost  of  New 
Portland  Harbor  Bridge 

Reinforced-Concrete  and  Steel  Cantilever  Spans  Have  Suspended 
Links  and  Special  Details — Arched  Outlines  Improve  Appearance 


ECONOMY  in  design  and  construction, 
preserving  at  the  same  time  an  effective 
architectural  treatment  by  arched  outlines, 
is  believed  to  have  been  attained  by  the  en- 
gineers of  the  new  Portland-South  Portland 
viaduct  across  the  harbor  of  Portland,  Me., 
nearing  completion.  The  total  cost  had  to 
be  kept  within  $1,000,000,  and  to  accom- 
plish this  object  unusual  variety  and  in- 
genuity in  detail  has  resulted;  reinforced- 


Clark  Street  viaduct  connecting  Portland 
with  South  Portland,  Me.,  and  is  being  built 
by  Cumberland  County,  aided  by  assess- 
ments on  the  street  railway  company  cross- 
ing the  bridge  and  the  Portland  Terminal 
Company  below  it.  The  viaduct  is  60  ft. 
wide  and  accommodates  two  electric  tracks 
with  roadway  and  sidewalk  on  each  side. 
The  main  part  runs  nearly  north  and  south 
across    Portland   harbor   and   the   freight 
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REINFORCEMENT    OF    CANTILEVER    GIRDERS    AND    SUSPENDED    BEAMS    OB    LINKS 


concrete  girders,  steel  girders,  steel  trusses 
and  rolling  lift  trusses  are  used  in  the 
main  viaduct  and  the  various  parts  of  the 
several  approaches.  The  distinctive  type 
adopted  in  both  steel  and  reinforced  con- 
crete for  the  main  viaduct  is  an  arching 
cantilever  span  supporting  suspended  spans 
or  links.  A  similar  type  of  viaduct  with 
cantilever  construction  is  the  Colfax-Lari- 
mer Street  structure  in  Denver,  described 
in  the  Engineering  Record  of  Oct.  17,  1914, 
page  428.  Marked  economy  resulted  in  each 
case  by  the  adoption  of  this  design. 

Other  features  which  reduced  the  cost  are 
the  precast  sidewalk  brackets  and  railing, 
cast  in  Boston  and  shipped  to  the  site,  the 
special  manhole  boxes,  cast  on  the  ground 
and  hoisted  as  units  into  place  under  the 
sidewalk,  the  economical  design  of  the  side- 
hill  construction  of  the  State  Street  ap- 
proach, the  method  of  casting  the  sidewalk 
slabs  and  the  floating  into  position  of  the 
specially  designed  caissons  for  the  harbor 
piers  with  timber  framing  easily  removable 
for  continuous  use. 

General  Layout  and  Dimensions 

The  new  Portland  bridge  and  viaduct  re- 
places the  old  Cape  Elizabeth  bridge  and 


yards  on  the  Portland  side.  At  the  north 
end  the  Clark  Street  viaduct  approach, 
about  40  ft.  wide  and  300  ft.  long,  on  a  3 
per  cent  grade,  joins  the  main  viaduct  at 
right  angles,  and  the  State  Street  viaduct, 
about  700  ft.  long,  follows  the  Boston  & 
Maine  Railroad  on  a  curving  sidehill  struc- 
ture, joining  the  main  viaduct  nearly  at 
right  angles.  Brackett  Street  connects  with 
the  viaduct  at  a  slight  angle. 

The  main  viaduct  is  about  3000  ft.  long. 
From  Brackett  Street  to  the  water  line, 
about  750  ft.,  there  are  thirteen  reinforced- 
concrete  alternating  cantilever  and  sus- 
pended or  link  spans.  The  general  appear- 
ance is  indicated  by  one  of  the  accompany- 
ing photographs.  Arched  outlines  are  used 
throughout,  but  not  a  single  true  arch  oc- 
curs in  the  structure.  Crossing  the  harbor 
on  eight  river  piers  and  two  piers  on  the 
south  shore  are  seven  steel  cantilever  and 
link  spans  of  curved  girder  construction, 
with  a  Scherzer  rolling  lift  span  of  two 
leaves,  flanked  on  each  side  by  deck  trusses. 
The  piers  of  the  main  viaduct  are  all 
skewed.  On  account  of  the  skew,  the  lift 
span  could  not  roll  wholly  on  the  piers,  but 
when  lifted  the  leaves  are  carried  partly  on 
the  adjacent  truss  spans,  which  were  de- 


signed to  carry  the  added  load.  The  south 
side  approach  consists  of  about  300  ft.  of 
.simple  reinforced-concrete  girders  of  small 
spans  carried  on  reinforced-concrete  col- 
umns on  piers,  and  a  gravel  fill  about  800 
ft.  long. 

The  total  cost  of  the  bridge,  including 
land  damages,  engineers'  and  attorneys' 
commissions  and  all  other  expenses,  will 
fall  slightly  below  $1,000,000. 

Economical  Cantilever  Design 

It  is  estimated  that  a  considerable  saving 
was  attained  through  the  adoption  of  the 
cantilever  and  suspended  span  type  of 
girder  construction.  The  seven  steel  girder 
spans  are  uniformly  98  ft.  long  on  centers, 
with  cantilever  arms  of  16  ft.  4  in.  on  each 
end  of  the  intermediate  or  anchor  span.  The 
thirteen  concrete  girder  spans  vary  in 
length  from  about  58  to  67  ft.,  with  the 
cantilever  ends  about  14  ft.  long.  It  is  seen, 
therefore,  that  the  suspended  spans  are  be- 
tween 0.55  and  0.65  of  the  total  span,  being 
65  ft.  4  in.  for  the  steel  girders,  and  be- 
tween about  32  ft.  and  40  ft.  for  the  con- 
crete girders. 

The  number  of  steel  girders  used  in  the 
width  of  60  ft.,  as  shown  in  the  cross- 
section,  is  five,  while  six  reinforced- 
concrete  girders  were  necessary.  On  the 
steel  spans  two  X-braces  are  placed  near 
the  center  and  one  near  each  end  between 
the  steel  girders.  These  are  designed  to 
distribute  the  loading  so  that  all  girders 
could  be  made  alike.  The  reinforced-con- 
crete girders  rest  on  skew  pier  bents  with 
reinforced-concrete  columns  immediately  be- 
low the  girders,  but  connected  by  arched 
beams  giving  a  pleasing  effect  from  below, 
as  can  be  seen  in  the  photograph.  The 
steel  spans  are  supported  on  steel  bents  rest- 
ing on  masonry  piers.  This  was  done  for 
two  reasons :  To  keep  the  tops  of  all  piers 
at  the  same  elevation  for  the  sake  of  ap- 
pearance, and  as  a  matter  of  economy.  An 
unusual  detail  of  the  floor  design  is  the  use 
of  an  8-in.  depression  in  the  concrete  floor 
to  provide  for  the  two  tracks,  carried  on 
ties  embedded  in  cinder  concrete. 

Reinforced-Concrete  Cantilevers 

The  details  of  the  reinforcement  in  a 
typical  cantilever  beam  and  suspended  span 
are  shown  in  one  of  the  drawings.  Over 
the  piers  the  reinforcing  rods  are  bent  to 
take  diagonal  tension,  and  ample  reinforce- 
ment is  supplied  in  the  top  flange.    Closely 
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spaced  stirrups  are  also  used  to  take  care 
of  shear.  These  beams  are  seen  to  be  20 
or  24  in.  wide  and  9  ft.  deep  at  the  piers, 
making  them  exceptionally  large  examples 
of  this  type  of  structure. 

The  connecting  diaphragms  are  spaced 
about  8  or  9  ft.  apart,  where  the  cantilever 
brackets  occur,  and  distribute  any  locally 
concentrated  loads  to  the  adjacent  girders. 
The  separately  cast  sidewalk  brackets  are 
set  normal  to  the  girders,  while  the  con- 
necting diaphragms  follow  the  skew.  A 
very  unusual  type  of  three-tier  joint  be- 
tween the  cantilever  arm  and  the  suspended 
link  is  shown  in  one  of  the  detail  drawings. 

Special  Expansion  Joints 

Between  the  main  reinforced-concrete 
cantilever  girders  and  the  suspension  gird- 
ers an  expansion  joint  is  provided.  The 
link  spans  are  supported  on  three  tiers  of 


GALVANIZED    PIPE   AND   RODS    USED    IN    CURVED 
BEAMS   AT  EXPANSION   JOINTS 

steps  with  rocker  plates  resting  on  bearing 
plates  carried  by  four  angles  embedded  in 
the  concrete  of  each  step,  as  shown  in  one 
of  the  drawings.  The  value  of  the  rein- 
forcement was  developed  by  curving  the 
ends  of  the  rods  or  by  using  a  washer  plate 
and  nuts,  and  vertical  stirrups  were  pro- 
vided. To  avoid  interference  with  the  rein- 
forcing steel,  the  angles  have  their  hori- 
zontal legs  punched  out  and  the  edges  left 
rough  for  greater  bond  with  the  concrete. 

The  %-in.  wrought-iron  bolts  noted  be- 
tween the  rocker  and  the  bearing  plates 
were  inserted  for  erection  purposes  only, 
and  it  is  assumed  that  the  first  expansion 
movement  will  shear  these  bolts  and  insure 
free  motion  thereafter.  A  space  of  %  in. 
was  left  between  the  vertical  faces  of  joints 
to  provide  for  expansion. 

The  expansion  joint  between  the  canti- 
lever and  suspended  spans  of  the  steel 
girder  construction  consists  of  a  single  seat 
with  planed  plates  1  in.  thick  and  slotted 
holes  for  anchor  bolts.  Top  and  bottom 
plates  are  also  provided,  using  slotted  holes, 
as  shown  in  the  accompanying  drawing. 
Vertical  guide  angles  insure  the  alignment 
of  the  girders,  and  are  field  drilled  to  match 
the  end  stiffeners  of  the  girders. 

The  six  lines  of  concrete  girders  are  car- 
ried by  six-column  bents  or  piers  of  rein- 
forced concrete,  with  arched  beam  above. 
The  reinforcement  of  these  columns  is 
shown  in  the  accompanying  half  elevation, 
indicating  the  manner  in  which  the  column 
rods  are  curved  at  the  top  to  reinforce  the 
beams.  Piles  were  used  for  the  support  of 
several  bents  north  of  the  harbor  line,  after 
which  a  good  hard  gravel  was  encountered 
close  enough  to  the  surface  to  avoid  the 
necessity  for  piling. 

Special  Joints  and  Slab  Floor 

The  Clark  Street  viaduct,  which  is  40  ft. 
wide,  consists  of  three  rows  of  reinforced- 
concrete  arched  beams  of  about  I6V2  ft. 
span,  carriied  by  three-column  bents  on  con- 


crete piers,  with  arched  beams  transversely 
between  them  and,  for  the  higher  columns, 
with  concrete  struts  at  midheight.  The 
floor,  which  carries  no  trolley  rails,  is  a 
9-in.  reinforced-concrete  rectangular  slab 
about  16  X  16 1/2  ft.  between  beams,  rein- 
forced in  both  directions.  The  longitudinal 
rods  are  %-in.  round  rods,  placed  on  9-in. 
centers  and  run  straight  through  the  bot- 
tom of  the  slab,  with  short  8-ft.  rods  at 
the  top  of  the  slab  over  the  supporting 
beam.  The  transverse  rods  are  also  %-in. 
round  ones,  bent  up  over  the  center  beam 
and  spaced  from  8  to  10  in.  on  centers. 
The  sidewalk  slabs  are  carried  by  longi- 
tudinal beams  on  short  cantilever  brackets, 
projecting  4  ft.  beyond  the  center  of  the 
outside  columns. 

The  expansion  joint  in  the  curved  or  arch 
beams  is  placed  in  the  center  of  the  panel, 
and  contains  the  embedded  galvanized  pipe 
and  rods  for  keeping  the  structure  in  line, 
as  shown  in  one  of  the  accompanying 
drawings. 

Precast  Units  Used 

The  sidewalk  brackets  and  the  rather 
plain  type  of  concrete  railing  were  cast  in 
sand  molds  in  Boston  and  shipped  to  the 
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DETAILS  OF  STEEL  EXPANSION   JOINT 

site.  The  reinforcement  of  the  brackets  was 
cast  in  place  and  protruded  on  the  inside 
so  that  the  poured  concrete  of  the  structure 
would  furnish  sufficient  bond.  As  shown 
in  the  half-section,  there  are,  in  addition 
to  the  %-in.  rods  cast  in  the  brackets.  1-in. 
rods  which  are  cast  with  the  sidewalk  and 
bent  down  over  the  ends  of  the  brackets 


High  Bent 


ECONOMY    SOUGHT    BY    SPECIAL    SIDEHILL    CON- 
STRUCTION—STATE   STREET   VIADUCT 

to  resist  further  the  top  flange  tension.  The 
outline  of  these  brackets  is  shovwi  by  a 
heavy  dotted  line,  indicating  the  manner  in 
which  they  were  incorporated  in  the 
structure. 

In  the  placing  of  the  sidewalk  railing, 
which  was  cast  in  sections  from  8  to  12 
ft.  long,  projecting  l^-in.  dowel  rods  were 
cast  in  the  outside  sidewalk  beam,  and  2-in. 
holes  in  the  sidewalk  railings  were  cored 
out  in  casting  to  correspond  with  the  loca- 
tion of  the  dowels.  Grout  was  poured 
through  the  holes  from  the  outside  until 
flush  with  the  surface.  The  posts  were  cast 
in  place  between  the  sections.  The  cost  of 
this  railing  was  only  about  $2  per  linear 
foot,  instead  of  probably  $5  for  the  usual 
cast-in-place  construction. 

The  sand  molds  were  made  by  templates 
in  ordinary  molder's  sand,  and  the  railing 
and  brackets  mixed  of  1:2:4  concrete  with 
coarse  aggregate  not  exceeding  %  in.  in 
size.  The  manhole  boxes,  which  can  be  seen 
in  one  of  the  photographs,  were  cast  as  sep- 
arate units  in  special  forms,  and  were 
hoisted  into  place  under  the  sidewalk. 

Economy  in  Sidehill  Construction 

The  State  Street  viaduct  is  sidehill  con- 
struction on  a  curve,  and  follows  the  old 
retaining  wall  on  the  downhill  side,  as 
shown  in  the  photograph  and  drawing.    It 


STATE  STREET  VIADUCT  ON  CURVE  ABOVE  OLD  MASONRY   RETAINING  WALL 

Note    special    sidehill   construction,   and,   in   foreground,  locomotive  crane  used  at  Portland  end  of  bridge. 

Special  manholes  below  sidewalli   were  precast  and  hoisted  into  place. 
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was  planned  to  use  the  stone  retaining  wall 
as  a  support  for  the  new  columns  on  the 
downhill  side,  but  when  construction  was 
started  it  was  found  necessary  to  tear  out 
the  masonry  and  use  concrete  in  many  in- 
stances. 

Another  source  of  economy  in  this  part 
of  the  work  was  the  special  form  of  girder 
or  cross-wall  design  used  for  the  support- 
ing bents,  as  indicated  in  the  accompanying 
drawing.  The  uphill  side  of  the  bent  rests 
on  a  footing  carried  only  deep  enough  to 
reach  good  bearing,  and  the  downhill  side  is 
extended  to  the  requisite  depth  either  on  or 
in  the  old  retaining  wall.  The  inside  side- 
walk is  either  cut  out  of  the  sidehill,  in 
which  case  a  retaining  wall  is  necessary,  or 
rests  upon  a  fill,  as  shown. 

River  Pier  Bases  Floated  to  Place 

The  contractors  for  the  river  piers  de- 
cided that  it  would  be  economical  to  place 
seven  of  them  by  the  use  of  floating  cais- 
sons, although  the  engineers  had  agreed  to 
allow  the  placing  of  the  concrete  through 
the  20  to  50  ft.  of  water,  provided  this  was 
done  inside  of  sheathing  and  by  a  method 
which  would  insure  concrete  of  good  quality. 
Timber  piles  were  specified,  and  were  driven 
on  the  dredged  pier  sites  on  about  21/2  to 
3-ft.  centers  to  specified  resistance,  and 
accurately  cut  to  length  by  means  of  a  cir- 
cular saw  between  pile-driver  leads.  The 
erection  on  ways,  the  launching,  and  the 
floating  of  the  caissons  to  a  bearing  on  the 
tops  of  these  piles  are  some  of  the  most 
unique  features  of  the  construction. 


TRUSS   CENTERING   USED  FOR  GIRDERS 

The  accompanying  photograph  shows  the 
concrete  base  of  the  pier  or  caisson  on  the 
ways,  where  it  was  cast  on  a  3-in.  timber 
platform  in  position  for  launching.  This 
base  is  4  ft.  6  in.  high,  with  division  walls 
12  in.  thick.  In  the  projecting  sill  at  the 
bottom  are  cast  1-in.  hook  bolts,  to  which 
long  rods  are  attached  when  the  timber 
form  is  built  up  around  this  base  to  a 
height  of  about  18  ft.  The  form  is  tightly 
sheathed  on  the  outside,  and  calked  to  pre- 
vent leakage  while  floating. 

Launching  the  Caisson 

After  the  caisson  was  completed  on  the 
ways,  the  wedges  were  struck  and  it  was 
launched.  It  was  then  towed  to  its  position 
over  the  pile  bed.  After  being  secured  in 
position,  the  pouring  of  the  concrete  was 
begun  and  continued  until  such  time  as  the 
caisson  rested  on  the  piles  at  low  tide.  Ad- 
ditional siding  for  the  caisson  was  set  in 
place  as  it  was  sunk  by  the  weight  of  con- 


crete, the  maximum  depth  of  these  sides 
being  53  ft.  As  soon  as  the  caisson  rested 
on  the  piles  water  was  admitted  in  order 
to  settle  it  on  a  firm  bearing,  this  water 
entering  through  openings  provided  in  the 
sides,  and  filling  the  space  between  the  sides 
of  the  pier  and  the  sides  of  the  caisson. 

Pouring  of  the  concrete  in  the  pier  was 
continued  in  the  dry,  protected  by  the 
sheathing,  up  to  a  level  2  ft.  below  low 
water.  Ashlar  masonry  was  then  laid 
around  the  pier,  behind  which  the  concrete 
was  poured.  As  soon  as  the  construction 
advanced  above  the  water  level,  the  outside 
frame  and  sheathing  were  removed  by 
loosening  the  long  bolts  at  the  top  and  the 
frame  was  towed  to  the  ways  for  use  on  the 
next  pier. 

The  masonry  facing  was  made  25y2  ft. 
high  and  was  used  to  prevent  disintegra- 
tion due  to  the  actio^  of  sea  water  on  con- 
crete, especially  at  levels  between  tides  in 
freezing  climate.  An  attempt  was  made  to 
refill  the  dredged  part  under  the  bottom 
of  the  piers  by  pouring  sand  around  the 
outside,  with  the  expectation  that  it  would 
drift  in  beneath  the  pier.  Finally,  riprap 
was  placed  on  the  refilled  area  around  the 
outside  of  all  the  piers  for  a  distance  of 
about  15  ft. 

Progress  in  Construction 

It  was  necessary  to  construct  the  new 
viaduct  without  interrupting  the  heavy 
traflSc  on  the  old  bridge,  which  occupies 
practically  the  same  site  for  much  of  the 
distance  across  the  harbor.     A  temporary 
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bridge  in  the  shape  of  a  V  was  constructed, 
of  a  length  sufficient  to  divert  traffic  from 
the  interfering  portion  of  the  old  viaduct, 
and  this  was  carried  to  the  east  far  enough 
to  clear  the  swing  bridge.  A  temporary 
draw  span  was  provided,  carried  on  a  pile 
pier  at  the  center. 

The  construction  was  begun  about  Dec. 
1,  1914,  and  it  is  estimated  that  it  will 
be  completed  about  June  1,  1916.  Up  to 
Dec.  1,  1915,  28,400  yd.  of  concrete,  1930 
tons  of  structural  steel,  and  700  tons  of 
reinforcing  steel  had  been  placed.  The 
work  progressed  rapidly  from  two  main 
concreting  towers  on  the  Portland  side, 
using  chutes,  and  by  the  use  of  the  derrick- 
and-bucket  method  on  the  South  Portland 
side.  A  locomotive  crane  of  standard  gage 
was  very  useful  on  the  freight-yard  tracks 
in  handling  forms,  falsework  and  reinforc- 
ing steel.  The  wooden  trussed  type  of  cen- 
tering used  for  the  concrete  girders  can  be 
seen  in  one  of  the  photographs. 

The  method  of  pouring  the  sidewalk  slabs 
and  curbs  was  unique  in  the  use  of  a  double 
slab,  with  the  conduits  covered  with  cinder 
fill  as  a  form  for  the  upper  slab,  while 
wooden  forms  were  used  along  the  curb 
against  which  the  concrete  could  be  poured. 
The  work  has  progressed  so  satisfactorily, 
mainly  by  reason  of  the  complete  equipment 
of  the  contractors,  together  with  favorable 
weather  conditions,  that  it  is  estimated  to 
be  about  three  months  ahead  of  contract 
time. 

The  bridge  was  designed  by  J.  R. 
Worcester  &  Company,  consulting  engineers, 


Phoenixville,  Pa.  Contract  C  included  the 
superstructure  across  the  Portland  Term- 
inal tracks,  the  State  Street  and  Clark 
Street  viaducts,  the  reinforced-concrete 
floor  slab  on  all  steel  spans,  the  reinforced- 
concrete  superstructure  at  the  southerly 
end  of  the  bridge,  and  the  paving  of  the 
entire  length  of  the  roadway.  This  con- 
tract was  awarded  to  T.  Stuart  &  Sons. 


To  Increase  the  Usefulness  of 
Local  Societies 

Plans  to  Enlarge  Membership  and  Extend  In- 
fluence of  San  Francisco  Branch  of  Amer- 
ican Society  Proposed  by  H.  L.  Haehl 

PLANS  for  promoting  the  growth  and 
increasing  the  usefulness  of  a  branch 
association  of  the  American  Society  of 
Civil  Engineers  were  recently  presented  to 
the  San  Francisco  association  by  H.  L. 
Haehl  in  such  a  form  that  it  was  at  once 
voted  to  have  the  address  printed  and 
copies  sent  to  all  members  of  the  parent 
organization  residing  within  the  thirteenth 


tion  affairs  helps  materially  in  unifying 
the  organization.  Third,  an  election  of 
officers  of  the  local  association  by  letter 
ballot  would  do  much  to  ipterest  non-resi- 
dents and  promote  the  feeling  that  the  or- 
ganization is  truly  representative  and  that 
all  have  an  equal  voice  in  affairs. 

The  close  association  of  the  young  engi- 
neer with  older  members  of  the  society 
makes  for  his  broader  appreciation  of  the 
elements  of  high  professional  standing  and 
tends  to  bring  him  to  the  enthusiasm  that 
comes  from  being  one  of  a  body  of  engi- 
neers working  with  a  purpose  and  toward 
an  ideal,  rather  than  merely  an  individual 
striving  for  his  bread.  It  is  highly  desir- 
able, therefore,  that  the  junior  be  brought 
into  the  branch  association.  The  objections 
that  the  tone  of  the  organization  might  be 
lowered  are  groundless,  particularly  be- 
cause of  the  disproportionately  small  num- 
ber of  juniors. 

Larger  membership  is  merely  an  end  to 
greater  usefulness,  and  although  attention 
to  this  element  comes  first,  other  considera- 
tions are  of  equal  importance.     The  engi- 
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of  Boston,  under  the  direction  of  J.  R. 
Worcester  and  G.  H.  Brazer,  and  the  con- 
struction was  under  the  supervision  of  E.  E. 
Pettee,  also  a  member  of  the  above  firm. 
The  work  was  divided  into  three  contracts. 
Contract  A  comprises  the  building  of  the 
temporary  bridge,  the  filled  portion  at  the 
southerly  end  of  the  structure,  the  sub- 
structure for  the  reinforced-concrete  struc- 
ture inmiediately  south  of  the  South  Port- 
land Harbor  Commissioners'  line,  the  piers 
in  the  harbor  and  the  substructure  of  sec- 
tion 4,  which  is  the  part  lying  between  the 
Portland  shore  and  Commercial  Street. 
This  contract  was  awarded  to  the  Holbrook, 
Cabot  &  Rollins  Corporation,  of  Boston,  who 
in  turn  sublet  the  substructure  for  the 
reinforced-concrete  portion  on  the  southerly 
end  and  the  substructure  on  the  Portland 
shore  to  T.  Stuart  &  Sons,  of  Newton, 
Mass. 

Contract  B  included  the  furnishing  of 
all  steel  spans  across  the  harbor,  including 
the  double-leaf  Scherzer  draw  and  operat- 
ing machinery.  This  contract  was  carried 
out  by  the  Phoenix   Bridge  Company,  of 


district.     Extracts   from   the  address   fol- 
low: 

Means  of  Increasing  Membership 

In  order  to  secure  for  the  local  associa- 
tion a  membership  truly  representative  of 
the  district,  and  at  the  same  time  distribute 
the  dues  fairly,  members  living  more  than 
50  miles  from  San  Francisco,  and  all 
juniors,  should  be  subject  to  a  lower  rate 
of  dues  than  resident  members.  There 
should  be  advantages  to  offer  non-resident 
members,  and  three  means  of  accomplish- 
ing are  suggested.  First,  authorize  the 
secretary  to  employ  a  shorthand  reporter 
for  the  meetings,  and  from  his  notes  pre- 
pare and  send  out  for  each  meeting  a  brief 
of  proceedings  sufficiently  comprehensive  to 
give  a  good  idea  of  the  papers  presented, 
the  discussion  thereon  and  the  business 
transacted.  Second,  arrange  more  often  to 
secure  papers  from  non-resident  members. 
They  are  very  often  engaged  on  work  of 
great  interest  which  is  different  in  nature 
from  the  problems  confronting  those  closer 
home,  and  their  active  interest  in  associa- 


neer  is  not  an  advertiser;  he  takes  the  task 
that  is  given  him  and  seldom  fails  to  ac- 
complish it,  but  he  does  not  rise  up  in  his 
community  to  announce  the  fact,  or  even 
subtly  direct  public  attention  to  his  per- 
formances. We  are  mostly  a  modest  lot 
and  we  believe  most  kinds  of  advertising 
to  be  unprofessional.  But  there  are  per- 
missible kinds  of  advertising  which  will 
stimulate  our  growth  as  a  profession — 
things  which  we  can  do  as  a  body  which 
we  would  hesitate  to  do  as  individuals. 
Such  things  our  association  should  under- 
take, being  careful  always  of  the  dignity 
and  standing  of  our  profession,  but  mind- 
ful of  our  duty  as  citizens.  Some  examples 
come  to  mind.  The  President  of  the  United 
States  has  only  recently  asked  the  engi- 
neering profession  to  assist  the  government 
in  bringing  about  economic  preparedness. 
We  will  be  able,  as  an  association,  to  be 
of  great  assistance.  Our  efforts  will  be 
strictly  patriotic  and  not  in  any  sense 
selfish,  yet  they  will  at  the  same  time  help 
to  let  the  world  know  what  an  engineer  is 
capable  of  doing  and  give  him  entirely 
proper  and  legitimate  advertising. 

Opportunities  are  constantly  arising  for 
engineers  to  take  part  in  affairs  of  the 
city,  state  or  nation,  to  the  advantage  of 
all  concerned,  but  a  permanent  committee 
charged  with  securing  the  maximum  of 
such  useful  work  is  a  necessity.  Unless 
organized  effort  is  made  to  place  the  direc- 
tion of  these  matters  in  definite  hands,  no 
really  material  results  can  be  expected. 

The  engineer  must  be  mindful  that  pro- 


March  4,  1916 


ENGINEERING    RECORD 


32S 


fessional  jealousy  is  common  to  all  profes- 
sions, and  one  of  the  benefits  of  an  associa- 
tion is  that  as  we  increase  the  number  of 
our  friends  in  the  profession  our  tenden- 
cies toward  criticism  decrease  proportion- 
ately. It  is  to  be  remembered  that  de- 
nunciations and  unkind  criticisms,  which 
are  all  too  frequent,  often  prove  groundless 
and  ultimately  sources  of  regret. 

We  would  prosper  more  and  would  more 
quickly  reach  the  point  where  the  impor- 
tance and  dignity  of  our  work  would  be 
better  understood  and  appreciated  if  we 
were  more  careful  in  this  regard.  Engi- 
neers are  almost  invariably  honest — the 
American  engineer  particularly  is  so  es- 
teemed by  the  whole  world.  Let  us  not  be 
the  first  to  question  it.  Differences  of 
opinion  and  differences  in  method  are 
natural,  and  our  mistakes  are  usually  hon- 
est ones,  if  we  would  only  recognize  these 
facts  and  bear  them  constantly  in  mind. 
A  common  cause  promotes  acquaintance 
and  respect  and  tolerance.  If  we  can  make 
common  cause  in  this  association  not  only 
for  the  advancement  of  engineering  knowl- 
edge but  also  for  the  promotion  of  good 
fellowship,  we  shall  do  much  to  attain  the 
objects  which  are  set  down  in  our  consti- 
tution as  "the  maintenance  of  high  profes- 
sional standing  and  the  furtherance  of  the 
general  welfare  of  the  American  Society 
of  Civil  Engineers." 


Panel  Testing  Furnace  Is  of 
Exceptional  Size 

J.  E.  Latta  Describes  Design  and  Operation  of 

Large  Furnace  Recently  Completed  for 

Underwriters'  Laboratory 

THE  LARGEST  UNIT  of  its  kind  yet 
completed,  embodying  some  special  fea- 
tures believed  to  be  new  and  distinctive, 
is  described  by  J.  E.  Latta  in  the  January 
Quarterly  of  the  National  Fire  Protection 
Association.  The  furnace  has  been  in- 
stalled at  the  Chicago  plant  of  the  Under- 
writers' Laboratory. 

Dimensions  of  Furnace 

The  furnace  proper  consists  of  a  shallow 
combustion  chamber  approximately  16  in. 
deep,  12  ft.  wide  and  14  ft.  9  in.  high. 
Communicating  with  it  at  the  bottom  is  a 
pit  19  in.  wide  and  36  in.  deep.  The  com- 
bustion chamber,  wherein  the  fire  is  main- 
tained against  one  side  of  the  sample  under 
test,  is  inclosed  at  the  back  and  one  end  by 
substantial  stationary  brick  walls.  Mov- 
able walls  in  steel  frames  make  up  the 
front  and  other  end  of  the  inclosure.  The 
front  movable  wall  is  suspended  from  an 
overhead  steel  beam  by  trolleys,  and  the 
movable  end  wall  is  carried  by  flanged 
wheels  which  run  upon  rails  within  the 
floor. 

The  products  to  be  tested  may  be  such 
that  the  necessary  testing  sample  will  form 
the  entire  front  wall  of  the  furnace,  filling 
completely  the  steel  frame  for  this  wall  and 
subjecting  the  frame  and  the  supporting 
trolley  to  great  weight;  or,  the  appliance 
under  test  may  be  light  and  may  require 
but  a  comparatively  small  space  in  the  com- 
bustion chamber,  as  is  the  case  with  wi  red- 
glass  windows  and  the  smaller  fire  shutters. 
Four  panel  frames  are  supplied  with  the 
new  furnace,  the  largest  and  strongest  of 
which  will  accommodate  test  samples 
weighing  as  much  as  24,000  lb.  The  frame 
itself  for  this  particular  panel  weighs  about 
14,000  lb.     The  top  of  the  furnace  consists 


of  heavy  fire-clay  blocks,  and  has  six  vents 
which  lead  to  a  stack.  Dampers  made  of 
suitable  fire-resisting  materials  are  in- 
.stalled  in  the  vents. 

Observation  Windows 

Each  end  wall  of  the  furnace  has  three 
observation  windows  glazed  with  mica,  and 
so  arranged  that  all  parts  of  the  combus- 
tion chamber  and  the  exposed  side  of  the 
test  sample  may  be  readily  observed.  An 
observation  gallery  affords  access  to  the 
upper  windows  and  the  valves  at  the  top  of 
the  rear  of  the  furnace. 

The  heat  supply  is  provided  by  means  of 
six  4-in.  blast  burners  installed  in  the  base 
of  the  back  wall  of  the  combustion  cham- 
ber, the  arrangement  being  such  that  the 
discharge  is  upward  at  a  small  angle,  and 
each  of  these  six  burners  carries  a  screen 
of  special  design  to  prevent  flashing  back. 
Fuel  consisting  of  a  mixture  of  gas  and  air 
is  conveyed  to  the  burners  through  mixing 
tubes  of  suitable  design.  The  secondary 
air  supply  consists  of  fifty  air  inlets  spaced 
uniformly  over  the  back  wall  of  the  fur- 
nace. Gas  is  supplied  to  the  furnace 
through  a  6-in.  pipe  connected  directly  to 
the  street  main.  The  air  supply  is  from  a 
blower  system  capable  of  furnishing  some- 
thing over  2000  cu.  ft.  per  minute  at  a  pres- 
sure corresponding  to  a  head  of  13.8  in.  of 
water. 

Temperature  Measurements 

Thermo-couples  are  employed  for  meas- 
uring the  high  temperatures  within  the  gas 
furnace  and  on  the  exposed  side  of  the 
material  under  test,  the  number  and  posi- 
tion of  these  depending  largely  upon  the 
size  and  nature  of  the  test  sample.  On  the 
unexposed  side  of  the  test  sample  the  tem- 
peratures are  taken  by  means  of  thermo- 
couples, and  by  mercury  thermometers 
hung  in  various  positions.  Fire  pressures 
within  the  furnace  are  indicated  by  means 
of  a  draft  gage  connected  to  the  combustion 
chamber  by  piping.  The  equipment  also 
includes  provision  for  the  measurement  and 
control  of  the  pressure  in  the  air  supply. 

Fire  Stream  Apparatus 

The  apparatus  employed  in  the  fire 
stream  test  consists  of  special  hydrants  lo- 
cated at  convenient  points,  flexible  nozzles 
attached  to  the  hydrants,  gate  valves  for 
controlling  the  stream,  and  pressure  gages 
at  the  bases  of  the  nozzles.  The  tip  of  the 
nozzle  is  held  20  ft.  from  the  sample  when 
the  wall  is  pulled  from  the  test  furnace. 
The  hydrants  are  connected  to  the  water 
mains  under  the  floor,  the  source  of  water 
supply  in  which  may  either  be  three  4500- 
gal.  presure  tanks,  or  an  electrically  driven 
fire  pump  having  a  capacity  of  500  gal.  per 
minute.  The  tanks  and  pumps  are  located 
in  an  adjacent  building. 

An  Unusually  Large  Floating  Dry- 
dock  is  being  built  by  the  Union  Iron 
Works  at  Hunter's  Point  on  San  Francisco 
Bay,  as  a  necessary  adjunct  to  the  work 
entailed  by  the  large  shipbuilding  contracts 
undertaken  during  the  past  few  months. 
The  capacity  of  the  dock  will  be  7500  tons, 
its  function  being  to  accommodate  vessels 
of  less  than  this  tonnage  without  interfer- 
ing with  the  work  on  the  larger  dock  and 
marine  ways.  The  new  dock,  which  will  be 
equipped  with  electrically  driven  centrifu- 
gal pumps,  will  be  450  ft.  long,  100  ft.  wide 
and  30  ft.  deep,  sheathed  outside  with  cop- 
per. 


Propose  to  Improve  the 
Sacramento  River 

Overflow    Weirs    and    By-Pass    Channel    Con- 
templated   to    Facilitate    Navigation    on 
River  of  Heaviest  Run-Off  in  Country 

FLOOD-CONTROL,  irrigation  and  navi- 
gation problems  of  the  Sacramento 
River  in  California,  which  have  been  the 
subject  of  study  for  many  years,  were 
reviewed  by  V.  S.  McClatchey,  presi- 
dent of  the  State  Reclamation  Board 
of  California,  in  a  paper  presented 
at  the  recent  annual  meeting  of  the 
National  Drainage  Congress.  In  re- 
ferring to  the  plan  of  development  now  con- 
templated Mr.  McClatchey  pointed  out  that 
the  Sacramento  River  in  flood  volume  is  the 
fourth  greatest  river  in  the  United  States, 
and  in  flood  volume,  compared  to  drainage 
area,  is  more  than  five  times  as  great  as 
that  of  any  other  river  in  this  country.  The 
project  involves  an  estimated  cost  of  about 
$42,000,000,  of  which  sum  the  nation  will 
pay  $6,250,000,  the  State  of  California  will 
pay  a  similar  sum  and  the  balance  will  be 
paid  by  the  landowners  benefited. 

The  work  contemplated  consists  of  the 
construction  of  strong  river-bank  levees 
which  will  confine  in  the  river  channel  all 
the  water  it  can  safely  carry.  The  excess 
will  be  taken  out  by  means  of  four  weirs 
and  conducted  through  by-passes  which 
empty  into  the  river  again  15  miles  above 
its  mouth,  at  which  point  the  channel  will 
be  enlarged  and  all  of  the  flood  waters  will 
be  carried  into  the  upper  arm  of  San  Fran- 
cisco Bay.  The  enlarging  of  the  channel 
and  the  construction  of  weirs  will  be  under 
the  direction  of  federal  engineers,  the  ex- 
pense to  be  equally  divided  between  state 
and  nation.  The  State  Reclamation  Board, 
working  in  co-operation  with  federal  and 
state  engineers,  will  have  control  of  the  re- 
maining part,  which  consists  of  502  miles  of 
river  levees,  180  miles  of  by-pass  levees  and 
the  securing  of  by-pass  rights-of-way 
through  85,000  acres. 

The  completion  of  this  project  means,  Mr. 
McClatchey  aflSrms,  the  restoration  of 
navigability  on  the  Sacramento  River,  and 
the  preservation  thereof  in  263  miles  of 
waterway;  the  protection  of  navigation  on 
the  San  Joaquin  River  (the  two  rivers  hav- 
ing a  common  delta) ;  the  protection  of  lives 
and  property  in  the  two  valleys,  including 
the  cities  of  Sacramento  and  Stockton ;  the 
protection  of  reclamation,  complete  or  in 
progress,  on  750,000  acres  of  river  lands 
whose  annual  production  exceeds  $30,000,- 
000  in  value;  and  the  reclamation  of  750,- 
000  acres  of  waste  lands  which  would  add 
$120,000,000  to  the  wealth  of  the  state,  and 
whose  annual  production  would  be  approx- 
imately $30,000,000.  The  growth  of  the 
state  in  commerce,  wealth  and  population 
depends,  it  is  asserted,  to  a  great  extent 
on  the  development  of  the  extensive  agri- 
cultural areas  in  the  Sacramento  and  San 
Joaquin  valleys,  as  well  as  upon  a  system 
of  inland  waterways  to  joint  these  rivers. 


A  Plan  for  Systematically  Patrolling 
Highways  has  recently  been  put  into  effect 
in  southern  California  by  the  State  High- 
way Commission,  whereby  minor  repair 
work  is  constantly  under  way  during  the 
storm  season  on  hundreds  of  miles  of  roads. 
The  methods  adopted  consist  of  dividing 
the  roads  into  districts  with  a  foreman  in 
charge  of  each,  and  using  light  trucks  to 
carry  men  and  tools  to  and  from  their  work. 
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RIBS  OF  FORMS  CARRY  LOAD  AS  NEEDLE  BEAM  IS  ADVANCED  TILL  CONCRETE  SETS 

Needle-Beam  Heading  Method  Applied  to 
Sewer  Tunnel  in  Dry  Ground 

Increased  Pressure  in  Open  Tunnel  Causes  Important  Modifications  on 
Brooklyn  Sewer  Work  of  Methods  Used  for  Passaic  Sewer  in  Newark 


THE  NEEDLE-BEAM  heading  method, 
using  pressed-steel  lining  plates  and 
radial  shoring  jacks  to  support  the  earth, 
is  being  applied  successfully  to  a  section  of 
large  open  sewer  tunnel  under  Tompkins 
Avenue  in  Brooklyn,  N.  Y.  Except  for  the 
fact  that  the  absence  of  water  makes  the 
use  of  compressed  air  unnecessary,  and  the 
resulting  increase  in  soil  pressure  has 
caused  the  adoption  of  important  modifi- 
cations, the  method  is  similar  to  that  used 
on  the  Newark  (N.  J.)  section  of  the  Pas- 
saic sewer  tunnel,  and  described  in  the 
Engineering  Record  of  Jan.  30,  1915,  page 
130.  In  addition  to  a  monthly  progress  of 
100  ft.  in  each  heading,  the  Litchfield  Con- 
struction Company,  contractor  for  this  sec- 
tion, has  lowered  the  cost  of  the  work  still 
further  by  equipping  a  screening  plant  at 
each  of  the  two  constructing  shafts  and 
using  for  the  lining  concrete  the  sand  and 
gravel  taken  from  the  headings.  This 
concrete  lining  is  being  placed  rapidly  by 
the  pneumatic  process. 

Nature  of  Construction 

This  section  of  the  Tompkins  Avenue  re- 
lief sewer,  designed  by  the  Sewer  Depart- 
ment for  carrying  the  increasing  storm- 
water  flow  from  the  downtown  section  of 
Brooklyn,  extends  from  Greene  Avenue  to 
Fulton  Street  and  under  Fulton  Street  a 
short  block  from  Tompkins  Avenue  to 
Brooklyn  Avenue.  One  shaft  is  located  at 
Macon  Street,  two  blocks  from  Fulton 
Street,  and  another  at  Monroe  Street,  three 
blocks  from  the  upper  end  of  the  work. 
For  800  ft.  the  sewer  has  an  inside  diame- 
ter of  10  ft.  6  in.,  and  for  the  remaining 
2700  ft.  is  13  ft.  6  in.  inside  and  16  ft.  4 
in.  outside  diameter.  It  is  being  driven 
with  from  30  to  35  ft.  of  cover,  and  its  roof 
for  quite  a  distance  is  but  10  ft.  below  an 
old  brick  sewer.  Some  safe  method  of  hold- 
ing the  sand  and  gravel  soil  which  would  at 
the  same  time  allow  rapid  progress  was 
necessary,    i.  -.ki:.  l- 

The  needle-beam  heading  method,  as  de- 


veloped for  this  tunnel,  is  well  shown  in 
the  accompanying  photographs.  The 
needle  beam  is  made  of  two  15-in.  I-beams 
bolted  together  with  timber  separators.  In- 
stead of  carrying  it  below  the  center  of  the 
tunnel  and  taking  out  most  of  the  dirt  in 
the  top  heading,  as  was  done  in  the  Pas- 
saic sewer,  the  Tompkins  Avenue  headings 
are  driven  with  the  needle  beams  above  the 
center.  This  balances  the  work  better,  as 
the  top  heading  requires  more  time  to 
brace,  it  alone  being  lined  with  plates,  and 
a  greater  pressure  existing  on  the  breast- 
ing boards  at  the  face  than  on  those  at  the 
end  of  the  bench.     More  dirt  can  be  taken 


out  of  a  given  length  of  bench  in  the  same 
time  for  this  reason  than  from  the  same 
length  of  heading.  The  plan  of  throwing 
the  bulk  of  the  excavation  in  the  bench  also 
reduces  the  length  of  the  shoring  jacks 
needed  under  the  roof,  where  the  greatest 
load  is  carried. 

As  in  the  Passaic  sewer,  the  front  end  of 
the  needle  beam  is  carried  on  blocking  on 
top  of  the  bench,  and  its  rear  end  on  a  12 
X  12-in.  post  to  the  concrete  invert.  In 
addition,  however,  two  horizontal  braces 
from  the  rear  end  of  the  beam  to  notches 
in  the  sides  of  the  sewer  and  a  jack  from 
the  rear  end  of  the  beam  to  the  roof  are 
needed.  But  for  these,  the  earth  pressure 
on  the  breasting  boards  at  the  face,  which 
is  carried  jointly  by  the  edge  of  the  lining 
plates  and  the  needle  beam,  would  force  the 
latter  back,  unseat  the  shoring  jacks  and 
let  down  the  headings. 

Pilot  Plates  Developed 

Another  feature  of  the  construction 
necessary  without  compressed-air  support 
is  three  structural-steel  pilot  plates,  a  little 
wider  than  a  lining  ring,  which  are  carried 
over  the  lining  at  the  crown  of  the  arch  and 
pried  forward  with  bars.  Beneath  them 
the  top  of  the  heading  is  dug  out  and  the 
first  lining  plates  are  inserted.  The  rest 
of  the  heading  is  handled  with  breasting 
boards  of  2-in.  plank. 

Nine  feet  of  heading  is  excavated  and 
lined  with  plates,  carrying  the  shoring 
jacks  on  blocking  in  the  heading.  Mean- 
while forms  are  set  and  the  9-ft.  ring  at 
the  back  end  of  the  needle  beam  is  con- 
creted. Through  the  forms  is  then  taken 
out  the  muck  from  the  next  9-ft.  section  of 
bench,  after  which  the  needle  beam  is  ad- 
vanced and  the  jacks  are  transferred  to  it. 
The  needle  beams  thus  usually  support  9  ft. 
and  never  more  than  18  ft.  of  roof  at  once. 
They  are  about  25  ft.  long.  In  excavating 
below  the  center  of  the  sewer,  wood  lag- 
ging laid  horizontally  is  sufficient  to  hold 
the  sides,  and  the  invert  stands  without 
support  for  the  short  time  until  the  section 
can   be  concreted.     It  is   necessary,   how- 
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ever,  to  bulkhead  the  back  end  of  the  bench 
to  retain  a  solid  bearing  for  the  forward 
end  of  the  needle  beam. 

Pipe    Separators    Between    Forms    and 
Lining  Plates 

The  support  of  the  lining  plates  during 
concreting  is  more  difficult  than  on  the 
Passaic  sewer,  as  the  green  concrete  can- 
not be  depended  on  without  air  support 
to  take  the  full  load.  Also,  the  strain  on 
the  form  ribs  is  much  heavier.  Instead  of 
the  shoring  jacks  being  taken  out  and  the 
form  plates  being  placed  as  the  concrete 
rises,  therefore,  pipe  separators  bearing  on 
the  form  ribs  are  used  at  frequent  inter- 
vals to  brace  the  lining  plates.  This  allows 
all  the  removable  form  plates  to  be  set  at 
once.  The  separators  remain  in  place,  and 
are  plugged  with  mortar  after  removing 
the  forms.  The  form  ribs  have  to  be  made 
of  extra  heavy  channels  with  very  deep 
flanges.  The  forms  are  supported  by  El- 
frames,  the  crossbar  of  which  is  under  the 
needle  beam  and  the  vertical  legs  of 
which  are  unbolted  and  re-assembled  at 
each  move. 

Pneumatic  Placing  Method  Rapid 

The  entire  volume  of  concrete  is  mixed  in 
regular  mixers  at  the  two  shafts,  dropped 
down  a  pipe  to  the  pneumatic  placing  ma- 
chine and  "shot"  600  ft.  or  more  directly 
into  the  forms.  The  8-in.  delivery  pipe 
runs  through  and  ahead  of  the  section  be- 
ing concreted,  rises,  returns  and  ends  in  an 
elbow  and  nipple.  These  feed  into  steel 
drop  chutes  for  concreting  the  invert  and 
side  walls,  and  are  taken  entirely  off  in  con- 
creting the  roof.  For  the  latter  work,  the 
end  bulkhead  of  the  form  is  made  of  bags 
of  sand,  fitted  together  and  around  the  de- 
livery pipe.  It  is  difficult  to  tell  always 
when  the  key  is  full,  as  back  pressure 
occurs  before  all  the  air  is  out  of  the 
forms.  With  the  care  exercised  on  this 
contract,  however,  very  good  results  have 
been  secured.  This  method  allows  the  con- 
crete to  be  placed  considerably  faster  than 
the  heading  can  be  advanced,  and  without 


FORM  FRAMEWORK  SET  UP  BETWEEN  JACKS  WHICH  SUPPORT  LINING  PLATES 


interfering   with   the  mucking   operations. 

The  bottom  half  of  the  sewer  is  lined 
with  one  ring  of  vitrified  brick.  This  and 
the  comparatively  short  length  of  headings 
led  to  the  adoption  of  sand-ballasted  indus- 
trial track  and  mule  haulage  for  the  muck 
cars.  Beginning  midway  between  shafts 
and  at  the  ends  of  the  section,  the  lining 
can  be  placed  as  the  track  is  torn  up  and 
the  ballast  removed.  Some  of  the  sand  can 
be  used  directly  in  laying  the  bricks.  A 
single  track  takes  muck  from  each  heading 
as  fast  as  it  can  be  dug.  The  two  mules 
that  have  been  lowered  down  each  shaft 
are  stabled  under  ground. 

On  being  hoisted  from  the  shaft,  the 
sand  and  gravel  pass  through  a  screening 


plant,  and  much  of  it  is  used  over  agaia 
for  concrete.  Such  as  will  not  pass  the 
specifications  of  the  Sewer  Department  is 
removed  by  teams  and  dump  wagons.  As 
the  run  of  the  headings  is  uneven,  and  as 
little  storage  space  is  available  in  a  plant 
built  on  city  streets,  some  concrete  mate- 
rials have  to  be  purchased.  The  compres- 
sor plant  for  placing  the  concrete  at  both 
shafts  is  located  at  Monroe  Street,  and  in- 
cludes one  1050-ft.  and  one  600-ft.  elec- 
trically driven  machine.  The  hoisting  plant 
at  each  shaft  consists  of  a  derrick  mounted 
on  the  overhead  structure  within  reach  of 
the  shaft  and  the  bins.  Cement  storage  at 
both  shafts  is  provided  for  under  the  bins 
and  directly  behind  the  mixer,  which  is 
set  up  at  the  edge  of  the  shaft. 

The  contractor  for  this  section  is  the 
Litchfield  Construction  Company,  for  whom 
the  work  is  under  the  direction  of  J.  W. 
Goodridge,  vice-president.  For  the  Brook- 
lyn Sewer  Department  E.  J.  Fort  is  chief 
engineer  and  George  T.  Hammond  design- 
ing engineer.  Arthur  J.  Griffin  is  engi- 
neer of  construction  for  this  and  other 
work,  and  I.  H.  Kirby  is  assistant  engineer 
in  charge  of  the  section  described. 


invert  forms  in  place  behind  bench  bulkhead  are  braced  FROM  NEEDLE  BEAM 


Check  Dams  Approved  by  Investi- 
gating Committee 

THAT  check  dams  would  prove  to  be  a 
potential  agency  in  the  general  scheme 
of  water  conservation  and  flood  control  is 
the  substance  of  the  report  made  by  a  com- 
mittee appointed  by  the  city  of  Glendora, 
Cal.,  to  inspect  the  experimental  dams  in 
Haines  Canyon.  Following  the  report  of 
the  committee,  the  Glendora  Flood  Control 
Association,  organized  since  the  January 
floods  in  southern  California,  has  decided 
to  construct  check  dams  in  the  Big  and  Lit- 
tle Dalton  Canyons,  which  carry  the  run- 
off from  the  watershed  upon  which  the 
ranchers  of  this  valley  depend  for  their 
supply  of  water  during  the  irrigating  sea- 
son. To  finance  this  work  a  levy  of  $2.50 
per  acre  will  be  made  on  land  liable  to  dam- 
age from  flood  waters  in  this  vicinity. 
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Cracks  in  16  of  300  Concrete 
Road  Slabs  Analyzed 

Very  Little  Wear  Observed  on  Baltimore  High- 
way After  Sixteen  Months'  Service 
By  P.  A.  BEATTY 
Loch  Raven,  Md. 

IN  connection  with  the  Gunpowder  water 
supply  improvement  for  the  city  of  Balti- 
more the  Water  Board  constructed  several 
miles  of  new  highway,  about  11/2  miles  of 
which  were  surfaced  with  plain  concrete 
slabs,  14  ft.  in  width,  7V4  in.  thick  at  the 
center  and  6  in.  thick  at  the  sides.  Joints 
were  spaced  25  ft.  apart.  The  sub-grade 
was  well  rolled  and  sprinkled  before  placing 
the  concrete,  which  was  carefully  inspected. 
The  screeded  surface  was  broomed  to  show 
well-defined  transverse  lines,  and  was  well 
protected,  first  with  canvas,  and  later  with 
earth;  it  was  frequently  wetted  down  to 
prevent  too  rapid  drying  out.  Two  weeks 
after  completion  it  was  put  in  service. 

A  careful  inspection  made  on  Feb.  8, 
after  the  road  had  been  in  service  about 
16  months,  under  a  fairly  heavy  country 
traffic,  showed  that  very  little  wear  had 


damage.  The  writer  does  not  believe  that 
these  cracks  were  caused  originally  by  ex- 
ternal causes,  although  they  may  have  been 
rendered  apparent  by  frost  action.  Their 
appearance  suggests  the  idea  of  internal 
stressing  of  the  concrete.  One  would  not 
expect  insufficient  hydration  to  produce 
these  results.    There  seems  to  be  some  sig- 


nificance in  the  fact  that  all  of  the  cracks 
occurred  in  cuts,  where  the  moisture  might 
be  expected  to  be  greater  than  on  fills. 
That,  combined,  perhaps,  with  temperature 
changes,  might  have  some  bearing.  The 
writer  would  be  glad  if  some  of  your  read- 
ers would  give  their  experience  and  ex- 
press their  views. 


Half  of  Long  Steel  Viaduct  at  Cleveland 
Wrecked  in  Seven  Days 

Arch  Ribs  at  Brooklyn-Brighton  Structure  Thrown  Down  Bodily 
After  Being  Stripped — Cutting  Torches  and  Single  Traveler  Used 


ONE-HALF  of  the  old  Brooklyn-Brighton 
viaduct  in  Cleveland  was  wrecked  in 
the  week  ended  Sept.  2  last,  with  the  help 
of  the  oxyacetylene  torch  and  a  single  trav- 
eler ,  to  make  way  for  a  new  concrete 
structure.  This  rapid  progress,  which  was 
three  days  faster  than  required  by  the  con- 
struction program,  was  not  necessary  with 
the  south  half  of  the  old  viaduct,  as  the 
center  lines  of  the  old  and  new  structures 


was  mounted  on  skids,  rolled  back  as  the 
bridge  was  torn  down  in  front  of  it. 

Floor  System  Cut  Out  First 

In  removing  the  old  spans  the  derrick  was 
set  over  a  tower  and  from  this  position  took 
down  the  spans  and  the  tower  behind  it  as 
they  were  cut  up.  The  floor  system  was 
made  up  of  longitudinal  stringers  riveted 
to  floorbeams.     Each  end  of  these  latter 


P«^/^;^.^P<^^P<'i^;?^^!^^?5^^ 


THE  RIGHT-HAND    HALF  OF   THIS    1562-FOOT   VIADUCT    IN    CLEVELAND   WAS  WRECKED  BY   A   SINGLE  TRAVELER   DERRICK    IN    SEVEN 


taken  place,  the  brush  marks  still  being 
plainly  discernible  everywhere,  and  at  most 
places  looking  as  fresh  as  ever. 

Sixteen  Slabs  Cracked 

Of  approximately  300  slabs,  sixteen 
showed  cracks.  Six  cracked  slabs  were  on 
fills,  and  evidently  due  to  settlement.  Four 
were  cracked  approximately  along  the  cen- 
ter, from  end  to  end,  although  the  cracks 
were  not  continuous.  In  six  slabs  the  cracks 
started  approximately  at  the  middle  at  one 
end,  but  ran  out  to  the  side  about  two- 
thirds  of  the  way  up  with  a  sweeping  curve. 
One  had  an  18-in.  crack  in  one  comer, 
which  did  not  reach  the  edge.  One  had 
a  transverse  crack  about  the  middle.  All, 
except  the  six  classified  as  settlement 
cracks,  were  in  cuts,  where  the  original 
soil  had  not  been  disturbed,  the  sub-grade 
being  clay. 

In  no  case,  except  in  the  settlement 
cracks,  were  the  cracks  continuous;  they 
consisted  of  short  fractures  with  the  ends 
approaching,  and  often  lapping,  but  an  inch 
or  two  apart.  No  spalling  had  occurred  at 
the  edges  of  these,  and  only  a  few  were  of 
sufficient  width  to  receive  the  end  of  a 
small  pin.  Many  of  the  cracks  would  have 
remained  unnoticed  except  that  the  moisture 
which  they  contained  made  them  visible. 
It  is  not  known  whether  they  extended 
through  the  slab,  or  were  superficial.  In 
the  latter  case  the  moisture  must  have  come 
from  above,  or  that  which  the  slab  contained 
must  have  concentrated  at  or  been  made 
apparent  by  the  cracks,  as  the  slabs  did  not 
look  damp. 

There  seems  reason  to  expect  that  these 
cracks  will  widen,  owing  to  repeated  freez- 
ing of  this  moisture,  but  two  winters'  ex- 
posure 80  far  have  caused  little  apparent 


diverged  so  that  the  former  cleared  the  lat- 
ter for  this  distance. 

From  the  north  end  the  old  viaduct,  which 
was  built  in  1892,  consisted  of  1322  ft.  of 
alternate  57-ft.  and  28-ft.  Warren  truss 
spans,  the  latter  directly  over  steel  towers 
26  X  28  ft.  in  top  plan  and  from  25  to  85 
ft.  in  height.  Next  was  a  168-ft.  arch  span 
over  Big  Creek  and  the  Wheeling  &  Lake 
Erie  Railroad,  which  was  wrecked  by  dis- 
mantling everything  but  the  two  arch  ribs 
and  throwing  these  sidewise  to  the  ground. 
A  72-ft.  truss  span  carrying  the  roadway 
over  the  Baltimore  &  Ohio  Railroad  tracks 
completed  the  old  structure. 

New  Viaduct  Built  in  Halves 

The  new  viaduct  was  built  in  longitudinal 
halves,  the  west  half  being  built  first  and 
the  east  half  after  a  large  part  of  the  old 
structure  had  been  taken  down.  All  of  the 
west  half  of  the  new  bridge  could  be  built 
without  disturbing  the  old  bridge  except 
for  a  small  section  at  the  north  end.  Timber 
falsework  which  did  not  interfere  with  the 
new  construction  was  built  to  support  the 
roadway  at  this  point,  and  the  old  steel  was 
cut  up  with  a  blow  torch  and  removed  by 
hand.  The  quantity  taken  out  in  this 
operation  was  small,  and  the  work  was  at 
no  great  height  from  the  ground.  The  old 
bridge  remained  in  this  state  until  the  west 
half  of  the  new  bridge  was  paved  and  ready 
for  use  on  Aug.  25,  1915.  As  soon  as  the 
wires  of  the  street  car  company  had  been 
removed,  on  Aug.  27,  the  workmen  started 
tearing  up  the  wooden  street  decking  and 
erecting  a  stiffleg  traveler  derrick  of  14  x 
14-in.  timbers  with  a  60-ft.  boom.  This 
derrick  was  in  operation  by  2.30  p.  m.  of 
the  same  day,  when  actual  removal  of  the 
old  .steel  was  begun.     The  derrick,  which 


rested  on  a  bracket  at  a  bottom-chord  panel 
point  of  the  truss,  and  had  its  top  flange 
riveted  to  the  under  side  of  the  top  chord 
of  the  truss.  As  the  stringers  were  taken 
out,  the  rivets  in  the  bottom  flange  of  the 
floorbeams  were  burned  off,  and  the  top 
chord  on  each  end  was  cut  through  on  each 
side  of  the  floorbeam,  leaving  a  piece  of  it 
attached  to  the  top  flange  of  the  floorbeam 
at  each  end.  This  allowed  the  floorbeams 
to  be  lifted  and  lowered  to  the  ground  with- 
out time  being  taken  to  back  out  any  rivets. 
The  center  floorbeam  was  first  removed,  and 
next  those  on  either  side  of  it,  to  reduce 
the  stress  on  what  was  left  standing  of 
the  trusses.  This  procedure  left  the  bottom 
chord  of  the  truss  intact  and  all  the  diag- 
onals in  place,  each  pair  supporting  a  sec- 
tion of  top  chord  at  the  panel  points.  The 
trusses  were  next  taken  down  by  burning 
off  the  diagonals  at  their  lower  ends  and 
lowering  two  diagonals  and  a  section  of  top 
chord  still  fastened  together  for  each  pair 
of  cuts  made.  The  two  lower  chords  were 
then  cut  at  each  tower  and  lowered  to  the 
ground  full  length,  where  they  were  cut  in 
two  to  facilitate  shipping. 

Removal  of  Towers 

After  the  truss  between  two  towers  was 
removed  in  this  manner,  the  tower  behind 
that  on  which  the  traveler  stood  was  taken 
down  by  cutting  out  the  top  set  of  bracing 
and  burning  off  the  posts  at  the  lower  end 
of  this  top  panel.  This  left  about  half 
of  the  tower  still  standing.  This  lower 
!  art  was  cut  up  and  allowed  to  fall  to  the 
ground,  where  it  was  further  cut  into 
lengths  suitable  for  loading  on  cars. 

These  operations  were  carried  on  from 
one  end  of  the  bridge  to  the  other,  leaving 
only  the  main  trus.ses  of  the  168-ft.  arch 


March  4,  1916 


ENGINEERING    RECORD 


827 


span  standing  after  the  traveler  had  passed 
over  it.  The  arch  trusses  were  wrecked 
by  first  removing  the  top  lateral  braces, 
and  then  taking  down  the  top-chord  mem- 
bers, verticals  and  diagonals  simultaneously 
for  both  trusses.  This  work  was  begun  at 
the  center  by  taking  out  two  panel  lengths 
of  top  chord  and  the  center  post,  and  re- 
moving thereafter  one  diagonal,  one  verti- 
cal post  and  one  panel  length  of  top  chord 
at  a  time  on  each  truss,  first  on  one  side 
and  then  on  the  other  of  the  center,  until 
nothing  remained  standing  but  the  two 
main  arch  ribs  connected  by  the  bottom  sys- 
tem of  lateral  bracing.  The  way  in  which 
this  was  done  is  described  in  detail  on  page 
333  of  this  issue.  The  arch  ribs  were  then 
guyed  with  six  lines  each  and  the  bottom 
laterals  cut  out.  As  the  east  rib  was  thrown 
down  first,  its  guys  were  passed  under  the 
west  rib  and  the  guys  of  the  west  rib 
passed  over  it.  The  ribs  were  thrown  over 
bodily,  one  at  a  time,  by  pulling  on  a  set  of 
falls  hitched  to  the  center  of  each  rib  after 
the  anchor  bolts  had  been  burned  off.  The 
arch  ribs  fell  without  breaking  up,  and  were 
cut  up  on  the  ground  into  car  lengths. 
Blocking    was    placed    over    the    railroad 


Where  Possible  Would  Avoid 
Muskeg  Swamps 

J.  L.  Pickles  Discusses  Various  Expedients  to 

Carry  Railroads  Over  Them,  but  Thinks 

It  Much  Better  to  Go  Around  Them 

MUSKEG  swamps  should  be  avoided  in 
railroad  location  as  far  as  possible, 
in  the  estimation  of  J.  L.  Pickles,  chief 
engineer  of  the  Duluth,  Winnipeg  &  Pacific 
Railway.  While  he  outlined  various  expe- 
dients in  use  to  carry  railroads  over  these 
bogs  peculiar  to  the  glacial  regions  of  the 
north,  in  discussing  the  subject  at  the  re- 
cent convention  of  the  Minnesota  Surveyors 
and  Engineers,  Mr.  Pickles  made  it  clear 
that  he  regarded  entire  avoidance  of  the 
deeper  bogs  as  the  safest  preventive  of 
trouble.  To  this  end  he  would  eye  with 
suspicion  stunted  tree  growth  and  luxuriant 
moss,  and  would  take  plenty  of  soundings 
during  location.  To  avoid  the  deep  moraines 
he  would  even  risk  criticism  by  locating  re- 
verse curves  on  apparently  level  ground. 
He  would  also  try  to  keep  his  subgrade  as 
near  the  original  ground  surface  as  possible 
to  eliminate  high  and  heavy  embankments. 


of  the  hard  bottom.  We  are  too  apt  to  take 
it  for  granted  that  the  muskeg  is  but  a 
shallow  formation,  and  trust  our  road  to  be 
supported  by  the  decayed  vegetation,  rather 
than  to  accept  the  country  surrounding 
these  swamps,  which  is  invariably  covered 
with  very  thick  vegetation.  There  is  a 
great  temptation  to  run  our  lines  through 
the  open  country  in  order  to  avoid  a  more 
difficult  location  on  higher  ground.  In  lo- 
cations over  such  swamps  it  would  be  well 
for  the  engineer  to  proceed  in  the  same 
manner  as  he  would  in  locating  over  frozen 
lakes,  and  not  trust  the  moss  covering  to 
support  his  line  until  he  has  thoroughly 
tested  the  same  and  ascertained  what  the 
bearing  value  of  the  soil  is.  In  testing  it 
will  quite  often  be  found  that  the  surface 
is  floating  and  the  lake  is  not  yet  filled  to 
the  bottom.  In  such  cases  disaster  is  sure 
to  follow  unless  adequate  measures  are 
taken  to  support  the  track.  It  would  be 
much  better  to  introduce  curvature  in  the 
alignment,  in  order  to  keep  the  location 
over  shallow  swamps,  than  to  produce  long 
tangents  crossing  over  deep  pockets.  It 
would,  of  course,  take  a  great  deal  of  stam- 
ina on  the  part  of  any  engineer  to  introduce 
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tracks,  and  they  were  not  damaged.  It  was 
possible  with  each  rib  to  make  two  cuts 
and  drag  the  center  piece  off  the  tracks 
quickly  enough  to  avoid  delaying  any  trains. 

Time  Important  in  Removing  First  Half 

In  order  to  take  care  of  the  erection 
schedule  for  the  new  bridge  it  was  neces- 
sary to  have  the  north  half  of  the  old  bridge 
entirely  removed  within  ten  days  after 
starting  work  on  Aug.  27.  This  meant  that 
the  section  had  to  be  removed  by  Sept.  5, 
which  was  known  to  be  a  difficult  matter 
and  was  thought  by  some  to  be  impossible, 
even  working  night  and  day.  However,  one- 
half  of  the  whole  bridge  was  down  on  Sept. 
2,  three  days  ahead  of  time.  The  remain- 
der of  the  bridge  was  not  removed  until 
the  middle  of  November,  there  being  no 
necessity  for  haste,  as  it  did  not  interfere 
with  the  new  structure.  No  accidents  or 
unforeseen  delays  were  met  with  in  the 
entire  work   of   removal. 

Two  Oxweld  burners  were  used  steadily, 
a  third  being  kept  in  reserve.  All  of  the 
steel  was  sold  in  car-load  lots,  and  was  cut 
up  only  enough  to  make  loading  convenient. 
It  was  all  sold  for  scrap,  not  being  fit  for 
any  other  purpose. 

The  new  Brooklyn-Brighton  viaduct  was 
built  and  the  old  one  was  removed  by  the 
Bates  &  Rogers  Construction  Company,  of 
Chicago,  for  whom  C.  S.  Smith  was  su- 
perintendent in  charge  of  the  viaduct.  The 
work  was  done  for  the  Bridge  Department 
of  Cuyahoga  County,  Ohio,  of  which  A.  W. 
Zesiger  is  engineer.  W.  H.  Baker  was  resi- 
dent engineer  on  the  work. 


The  Street-Cleaning  Department  of 
Springfield,  Ohio,  has  been  completely 
"motorized,"  as  has  its  fire  department. 


His  paper,  slightly  condensed,  was  as 
follows : 

Origin  of  Muskeg  Swamps 

When  the  continental  ice  cap  receded  it 
left  vast  quantities  of  glacial  drift  com- 
posed of  all  sorts  of  material  varying  in 
size  from  huge  boulders  weighing  several 
hundred  tons  down  to  an  impalpable  pow- 
der-forming clay.  It  is  owing  to  this  glacial 
invasion  that  the  surface  differs  from  the 
normal  type  in  the  minor  topography  and 
drainage.  The  whole  plateau  is  deeply  cov- 
ered with  glacial  deposits,  which  have  dis- 
arranged the  drainage  so  that  there  are 
abundant  lakes,  swamps  and  muskegs. 
Overlying  the  glacial  drift  and  under  the 
swamp  is  usually  found  a  stratum  of  imper- 
vious blue  clay. 

As  the  ice  melted,  the  materials  were  de- 
posited as  a  mantle  of  glacial  drift.  These 
were  deposited  in  moraines  and  in  a  very  ir- 
regular manner,  so  that  the  topography  of 
the  country  did  not  conform  to  the  usual 
regularity  presented  by  country  formed  by 
the  erosive  action  of  water.  Huge  quanti- 
ties of  ice  were  left  embedded,  afterward 
melting,  which  formed  large  circular  depres- 
sions or  kettles.  These  became  filled  with 
water  in  the  form  of  lakes.  The  muskeg  is 
of  recent  formation  and  is  composed  of  de- 
cayed moss  and  various  vegetable  growth, 
which,  by  constant  decay  and  renewal,  grad- 
ually filled  the  depressions,  until  we  have 
what  is  known  to-day  as  muskeg  swamps. 

Ample  Soundings  Should  Be  Taken 

As  the  added  formation  does  not  bear  the 
regular  contours  usually  found,  it  is  very 
necessary  in  determining  locations  oyer 
these  swamps  that  a  thorough  investigation 
should  be  made  to  determine  the  contours 


apparent  reverse  curves  on  what  appears 
to  be  level  ground;  but  while  this  would 
undoubtedly  cause  a  great  deal  of  criticism 
of  his  location,  it  would  in  some  instances 
be  a  very  great  economy. 

Vegetation  as  an  Index 

Generally  speaking  it  will  be  found  that 
the  smaller  the  tree  growth  and  the  more 
luxuriant  the  growth  of  the  moss,  the 
deeper  will  be  the  muskeg,  but  I  have  not  as 
yet  been  able  to  ascertain  anything  more 
than  a  very  approximate  depth  by  such  ob- 
servations. The  areas  found  void  of  tree 
growth  should  be  regarded  with  suspicion, 
as  this  usually  indicates  deep  and  recent 
formation,  and  quite  often  indicates  floating 
bog. 

It  has  been  found  in  some  of  the  lines 
already  constructed  that,  had  adequate 
soundings  been  made  previous  to  final  lo- 
cations, a  great  deal  of  money  could  have 
been  saved  over  what  was  necessarily  spent 
to  bring  the  road  up  to  the  required  stand- 
ard after  operation  was  begun.  As  a  con- 
crete example,  I  would  like  to  draw  your 
attention  to  a  line,  heavily  corduroyed, 
which  broke  through  before  traflSc  was 
started.  Soundings  taken  on  the  center  line 
after  the  failure  showed  a  depth  of  about 
60  ft.  to  apparently  hard  bottom.  About 
83,000  yd.  of  material  were  required  to 
bring  the  track  above  water.  A  great  deal 
of  time  and  money  was  lost,  due  to  the  fail- 
ure of  the  surface.  All  of  this  would  have 
been  avoided  had  adequate  soundings  been 
taken  during  the  location,  and  money  and 
time  lost  in  this  one  instance  would  have 
been  much  more  than  required  for  the  en- 
tire line. 

In  railroad  construction  over  muskeg 
swamps,  the  methods  in  general  use  are: 
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1.  To  follow  out  the  usual  form  of  con- 
struction, laying  the  track  directly  on  the 
surface  and  afterward  ballasting  up  to 
grade. 

2.  To  corduroy  or  crossway  the  surface, 
using  long  timbers,  laying  them  in  alterna- 
tive layers  parallel  and  transverse  to  the 
line,  afterward  bringing  the  track  to  grade 
with  ballast. 

3.  To  excavate  ditches  along  the  side  of 
the  line,  using  the  material  excavated  to 
form  embankment. 

4.  To  use  sawdust,  cinders  or  other  light 
material,  floating  the  line  over  and  depend- 
ing on  the  buoyancy  of  the  muskeg  for 
support. 

5.  To  fill  to  the  bottom  with  logs  and 
timber. 

6.  To  fill  with  excavated  material. 

7.  To  use  a  bridge. 

8.  Where  considerable  embankment  is  to 
be  carried  over  the  swamp,  to  drive  piles 
on  about  4-ft.  centers,  cap  them  with  tim- 
ber grillage  and  construct  the  fill  on  the 
same. 

Drainage 

Drainage  is  often  resorted  to  with  very 
beneficial  results.  However,  in  many  in- 
stances where  deep  muskeg  is  encountered, 
it  is  not  practical  to  drain,  due  to  large 
lakes  in  the  vicinity  and  exceptionally  heavy 
expense  required  due  to  great  length  of 
ditches  which  it  would  be  necessary  to  con- 
struct. Ditches  cut  in  muskeg  are  prone 
to  close,  and  it  is  a  constant  source  of  ex- 
pense to  keep  them  open.  Again,  it  will 
usually  be  found  that  there  is  no  place  to 
stop  the  ditch  without  carrying  it  to  an 
unreasonable  distance.  And  while  such 
ditches  are  always  of  more  benefit  to  the 
surrounding  country  than  to  the  roads  con- 
structing them,  they  invariably  bring  on  a 
system  of  suits  in.  which  the  company  is 
usually  the  loser.  It  is  for  this  reason  alone 
that  many  of  the  swamps  in  the  northern 
part  of  the  state  [Minnesota]  are  not 
drained. 

Whatever  the  construction  decided  upon, 
it  must  be  borne  in  mind  that  a  good  foun- 
dation must  be  obtained,  otherwise  there 
will  be  a  constant  source  of  expense  and 
trouble  from  rail  running,  causing  broken 
rails,  derailments  and  a  constant  settlement, 
which  will  result  in  very  heavy  maintenance 
charges. 

In  locations  over  this  country,  it  is  well 
to  keep  the  grade  as  near  the  surface  as 
good  drainage  will  permit,  in  order  not  to 
overload  the  surface  by  the  weight  of  heavy 
embankments,  which  are  apt  to  break 
through  the  surface  and  in  some  instances 
will  cause  rupture  through  the  underlying 
strata  into  the  substrata,  which  are  of  an 
older  formation  but  not  yet  solidified  suffi- 
ciently to  carry  the  increased  load. 

Swamps  are  like  wrecks,  there  are  no  two 
of  them  alike,  and  they  are  veiy  good  things 
to  avoid  if  at  all  possible. 


California    Bridge    Fails    When 
Wreckage  Lodges  Against  Pier 

THE  HIGHWAY  bridge  across  the  San 
Luis  Rey  River,  San  Diego  County, 
California,  was  690  ft.  long  and  consisted  of 
six  100-ft.  arches  and  the  two  approaches. 
The  structure  was  supported  on  concrete 
piers,  which  in  turn  were  founded  on  piles 
with  tops  cut  off  below  low-water  level. 
It  is  reported  that  when  the  flood  of  Jan. 
27  was  at  its  crest,  a  piece  of  wreckage 
resembling  the  floor  of  a  small  highway 


bridge  drifted  down  and  lodged  against  the 
center  pier  of  the  structure.  The  current 
held  it  in  place  and  other  drift  swept  against 
it  so  that  it  was  forced  into  a  vertical  posi- 
tion. In  this  position  it  deflected  a  strong 
current  downward  which  seemed  to  produce 
serious  scouring  effects,  as  not  long  after- 
ward the  center  pier  was  moved  down- 
stream and  disappeared  beneath  the  flood. 
After  the  collapse  of  the  central  arches  the 
others  soon  followed,  and  the  bridge  was 
completely  carried  away  from  shore  to 
shore. 


St.  Paul  Builds  Equipment 
for  Thawing  Frozen  Pipes 

Apparatus  Mounted  on  Truck,  Which  Is  Used 

for  General  Service  in  Summer,  Clears 

Ice-Clogged  Mains  in  15  Minutes 

A  THAWING  outfit,  put  into  service  with- 
in the  past  month,  has  enabled  the 
St.  Paul,  Minn.,  Waterworks  Department  to 
thaw  out  any  frozen  water  service  on  which 
it  has  been  tried  within  a  maximum  of  15 


mils  cross-section,  in  100-ft.  lengths.  Each 
length  is  fitted  with  terminal  lugs.  The 
various  parts  of  the  equipment  are  securely 
attached  to  the  steel  frame,  making  the 
equipment  easily  portable.  For  service  the 
equipment  is  mounted  on  a  Troy  trailer 
of  lV'2-ton  capacity,  which  is  hauled  about 
by  a  motor  truck.  The  mounting  is  not 
permanent,  and  after  the  winter  season  the 
thawing  unit  will  be  removed  and  the  trailer 
used  for  other  purposes. 

Method  of  Using 

To  thaw  out  a  service  one  pole  of  the 
generator  is  connected,  in  the  premises,  to 
the  pipe  between  the  meter  and  the  street 
main.  The  other  pole  is  connected  with  the 
nearest  fire  hydrant.  Thawing  is  effected 
in  from  5  to  15  min.  after  the  current  is 
turned  on. 

When  the  construction  of  the  thawing 
unit  was  originally  determined  on  by  G.  0. 
House,  general  superintendent  of  the  de- 
partment, a  design  was  considered  whereby 
the  generator  would  be  driven  through  the 
medium   of   a  belt  from  the  engine  of   a 
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min.  In  one  case  a  temporary  main,  thawed 
out  in  this  time  several  weeks  ago,  had 
also  been  frozen  the  previous  winter,  but 
on  that  occasion  the  residences  served  were 
without  water  for  four  days.  The  appa- 
ratus consists  of  a  gasoline  engine  direct- 
connected  to  a  generator,  a  switchboard  and 
a  reel  of  cable,  the  whole  mounted  on  a 
structural  steel  frame,  so  that  it  can  be 
handled  as  a  unit. 

Details  of  Thawing  Unit 

The  arrangement  of  the  equipment  is 
clearly  shown  in  the  accompanying  illus- 
tration. The  four-cycle,  four-cylinder  gaso- 
line engine,  built  by  the  Capitol  Engine 
Works,  St.  Paul,  is  direct-connected  by  A 
leather-link  flexible  coupling  to  a  Roth 
Brothers  20-kw.  40-volt  direct-current  gen- 
erator. A  voltmeter,  an  ammeter,  a  rheo- 
stat and  a  single-pole  knife  switch  of  500- 
amp.  capacity  are  mounted  on  the  switch- 
board. The  reel  holds  500  ft.  of  extra- 
flexible     copper    cable     of     300,000     circ. 


motor  truck.  The  mechanism  would  have 
been  so  complicated  that  this  design  was 
abandoned  in  favor  of  the  scheme  carried 
out. 

The  apparatus  was  developed  under  the 
direction  of  Mr.  House,  and  was  assembled 
by  E.  L.  Sudheimer  of  St.  Paul. 


The  Cross-Sectioning  and  Track  In- 
ventory Work  in  the  federal  valuation  of 
the  Boston  &  Albany  Railroad  has  been 
done  mainly  by  men  in  the  employ  of  the 
railroad,  the  government  merely  having  a 
recorder  with  each  party,  stated  J.  C. 
Irwin,  assistant  valuation  engineer  of  that 
road,  before  the  Boston  Society  of  Civil 
Engineers,  in  discussing  the  paper  by  F.  C. 
Shepherd,  valuation  engineer  of  the  Boston 
&  Maine  Railroad,  on  the  valuation  of  the 
Boston  &  Maine.  (See  the  Engineering 
Record  of  Oct.  30,  1915,  page  538.) 
Usually,  on  other  roads,  the  government  has 
been  providing  the  party  and  the  railroad 
has'  furnished  a  pilot  only. 
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What  Is  an  Engineer  ? 

Carnegie  Foundation  Sends  Out  Second  Letter 
to  Get  Views  as  to  Relative  Value  of  Tech- 
nical and  Other  Attributes 

AS  ANNOUNCED  by  Prof.  C.  R.  Mann 
of  the  Carnegie  Foundation  at  the  re- 
cent annual  meeting  of  the  American  So- 
ciety of  Civil  Engineers  (see  the  Engineer- 
ing Record  of  Jan.  22,  page  125),  the 
Foundation  is  sending  out  a  second  circu- 
lar letter  and  mailing  card  to  the  members 
of  the  engineering  societies  to  get  further 
light  on  the  question,  "What  is  an  engi- 
neer ?"    The  letter  is  as  follows : 

Dear  Sir:  Last  spring  we  consulted  you 
on  the  subject  of  engineering  education, 
concerning  the  qualities  that  you  look  for 
in  young  engineers  and  the  general  effec- 
tiveness of  the  engineering  schools  in  pro- 
ducing such  men  as  you  want. 

The  replies  that  have  been  received  men- 
tion many  factors  that  are  essential  to  the 
successful  engineer.  These  essential  fac- 
tors fall  naturally  into  the  following  six 
groups,  which  are  named  in  the  order  of 
their  importance  as  determined  by  their 
'frequency  of  occurrence  in  the  replies. 

1.  Character,  integrity,  responsibility,  re- 
sourcefulness, initiative. 

2.  Judgment,  common  sense,  scientific  atti- 
tude, perspective. 

3.  EflSciency,  thoroughness,  accuracy,  indus- 
try. 

4.  Understanding  of  men,  executive  ability. 

5.  Knowledge  of  the  fundamentals  of  engi- 
neering science. 

6.  Technique  of  practice  and  of  business. 

If  this  is  a  correct  definition  of  the  es- 
sential characteristics  of  an  engineer,  it 
furnishes  the  necessary  basis  for  a  rational 
discussion  of  the  effectiveness  of  the 
schools.  It  can  also  be  used  as  a  standard 
in  developing  staff  organizations  and  cur- 
ricula, and  in  selecting  efficient  methods  of 
instruction. 

The  best  way  in  which  engineers  can  aid 
the  schools  in  solving  problems  in  connec- 
tion with  engineering  education  is  by  de- 
fining the  product  which  they  desire.  We 
therefore  urge  you  to  contribute  to  this 
important  cause  by  numbering  the  six 
groups  on  the  inclosed  card  in  the  order  of 
importance  which  you  give  them  in  judg- 
ing the  reasons  for  engineering  success  and 
in  sizing  up  young  men  for  employment  or 
for  promotion. 

Yours  very  truly, 

C.  R.  Mann. 

P.  s.— We  shaU  be  glad  to  keep  you  informed  of 
the  progress  of  this  study  If  you  are  interested. 


The  mailing  card  gives  the  same  six 
groups,  in  the  same  order,  but  omits  the 
numbers  and  asks  the  voter  to  indicate  the 
order  of  importance  he  gives  them  at  the 
beginning  of  each  line.  The  voter  is  also 
asked  to  give  his  name  and  address,  and 
the  number  of  years  he  has  been  in  prac- 
tice. 

Readers  of  the  Engineering  Record  are 
invited  to  vote  on  the  matter,  sending  their 
replies  to  the  Carnegie  Foundation  for  the 
Advancement  of  Teaching,  576  Fifth  Ave- 
nue, New  York  City. 


A  Total  of  24,000  Tons  of  Exhibits, 
constituting  practically  all  of  the  displays 
at  the  Panama-Pacific  Exposition,  have 
been  shipped  from  the  exposition.  Of  this 
total  about  two-thirds  has  been  handled  by 
outgoing  railroads  and  the  remainder  by 
steamship  lines. 


Concrete  Flows  Under  Sustained  Load 

Earl  C.  Smith  Cites  Results  of  Tests  of  Concrete  Beam  and  Cylinders 
Showing  Continued  Increase  in  Deformation  with  Constant  Load 


THAT  CONCRETE  subjected  to  long- 
continued  sustained  loads  exhibits  a 
continually  increasing  deformation  or 
"flow"  is  shown  by  Earl  B.  Smith,  associ- 
ate mechanical  engineer,  U.  S.  Office  of  Pub- 
lic Roads,  Washington,  D.  C,  in  a  paper 
presented  at  the  annual  meeting  of  the 
American  Concrete  Institute.  The  paper 
is  here  reproduced  practically  in  full: 

HooKE's  Law  Only  Approximate 

The  ordinary  conception  of  the  behavior 
of  materials  under  stress  is  that  it  follows 


span  and  loaded  at  the  center  with  a  single 
concentrated  load  of  1225  lb.  The  effective 
depth  was  7  in.  and  the  reinforcing 
amounted  to  approximately  0.75  per  cent, 
and  consisted  of  five  ^A-in.  Havemeyer 
rods.    The  concrete  was  1:2:4  gravel. 

The  strain-gage  points  were  placed  8  in. 
apart  on  the  top  of  the  beam,  which  per- 
mitted readings  to  be  made  along  its  whole 
length  and  thus  give  the  concrete  deforma- 
ations  for  different  fiber-stress  values.  The 
beam  when  loaded  had  a  computed  fiber 
stress  of  approximately  1000  lb.  at  the  cen- 
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FIG.    1 — CONCRETE   BEAM    SHOWS    CONTINUED   DEFORMATION    UNDER    CONSTANT    LOAD 


Hooke's  law  for  both  increasing  and  de- 
creasing loads  within  the  limit  of  elasticity. 
As  a  matter  of  fact,  this  straight-line  re- 
lation between  stress  and  deformation  is 
only  approximately  true  for  any  material. 
There  is  an  elastic-hysteresis  phenomenon 
(see  the  article  by  the  author  on  "Elastic 
Hysteresis"  in  the  Engineering  Record  of 
May  17,  1913,  page  561)  in  all  cases  of 
loading  and  unloading  a  material  which 
makes  the  relation  between  stress  and 
deformation  only  approximately  constant. 

Although  structural  metals  do  not  ex- 
actly follow  this  straight-line  law,  they  so 
nearly  do  that  stress  computations  based 
upon  their  deformations  are  approximately 
constant  and  independent  of  any  time  fac- 
tor. It  has  long  been  realized  that  the  de- 
formations of  stressed  concrete  are  not  even 
an  approximately  constant  function  of  the 
stresses,  but  the  effect  of  any  time  factor 
or  of  continually  sustained  loads  has  been 
almost  entirely  overlooked. 

While  making  some  tests  on  large  rein- 
forced-concrete  slabs,  in  August,  1914,  the 
writer  noticed  the  large  variation  in  the 
concrete  deformations  under  a  constant 
stress,  and  was  unable  to  make,  any  check 
readings  after  an  elapsed  time  of  one  hour 
or  more,  even  when  the  temperature  and 
moisture  conditions  were  constant.  After 
considerable  search  for  the  cause  of  these 
variations  there  was  discovered  an  appar- 
ently definite  relation  between  them  and  the 
elapsed  time.  Several  experiments  were 
made  with  the  object  of  determining  the 
amount  of  "flow"  in  the  concrete,  with  re- 
spect to  the  time  factor,  under  sustained 
loads. 

Description  of  Test  Beam 

A  5  X  8-in.  reinforced-concrete  beam  was 
cast,  and  at  the  age  of  about  two  weeks 
viras  placed  on  two  supports  of  10  ft.  clear 


ter  section,  60  in.  from  the  support;  the 
fiber  stress  at  the  30-in.  section  would  then 
be  about  500  lb.,  and  at  other  sections  in 
proportion  to  their  position. 

Results  of  Test 

The  results  of  this  test  are  shown 
graphically  in  Fig.  1.  The  flow  of  the 
concrete  for  four  fiber-stress  values  (which 
are  indicated  by  the  position  of  the  strain- 
gage  points  in  inches  from  the  support)  is 
shown  in  the  upper  curves.  The  load  was 
sustained  at  the  constant  value  of  1225  lb. 
for  19  days  and  then  released,  deforma- 
tions being  read  once  each  day.  The  first 
day  the  deformation  readings  were  taken 
every  two  to  four  hours.  These  curves 
contain  in  their  results  the  effect  of  the 
natural  contraction  of  the  concrete  while 
hardening. 

When  the  deformations  become  constant, 
the  flow  has  attained  its  maximum  value 
and  has  ceased.  The  time  necessary  for 
this  to  occur  under  the  different  stress 
values  is  shown  by  the  curve  in  the  lower 
left-hand  corner.  It  should  be  noted  that  it 
has  required  about  two  weeks  for  concrete 
to  attain  its  maximum  deformation  with  a 
fiber  stress  of  500  lb.  under  the  conditions 
of  this  test. 

The  group  of  curves  shown  in  the  lower 
center  indicates  the  initial  deformation,  the 
maximum  deformation  and  the  initial  or 
immediate  recovery  of  the  beam  for  the 
different  stress  values.  The  relative  flow 
for  the  different  stress  conditions  at  differ- 
ent elapsed  times  from  the  application  of 
the  load  is  shown  in  the  group  of  curves  in 
the  lower  right-hand  corner  of  Fig.  1. 
These  curves  indicate  the  large  increase  of 
deformation  which  may  be  expected  for 
short-time  lapses. 

The  flow  of  concrete  under  a  simple  com- 
pressive load  was   obtained  by  testing  a 
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cylinder  loaded  to  700  lb.  per  square  inch. 
The  cylinder  was  6  in.  in  diameter  and  24 
in.  long,  of  1:2:4  gravel  concrete.  The 
strain-gage  points  were  20  in.  apart,  and 
readings  were  made  once  each  day.  A 
companion  cylinder  exactly  like  the  first  and 
prepared  in  the  same  manner  was  used, 
without  being  loaded,  to  obtain  contraction 
data  for  correcting  the  deformations  of 
the  loaded  cylinders,  thus  giving  the  net 
flow  due  to  the  load.  These  cylinders  were 
cured  for  29  days  in  wet  sand,  and  then 
allowed  to  dry  out  for  7  days  before  be- 
ginning the  test. 

The  results  on  these  dry  cylinders  are 
shown  by  the  curve  A  in  Fig.  2,  which 
gives  the  values  of  the  net  flow.  The  curve 


This  subject  needs  much  investigation  to 
establish  its  exact  effect  and  magnitude  be- 
fore it  should  be  considered  as  a  factor  in 


design.  At  present  it  should  be  used  only 
as  a  possible  explanation  of  certain  deform- 
ation and  stress  phenomena. 


FIG.  2 — CONCRETE  CYLINDERS  FLOW   UNDER   CON- 
STANT   700-POUND    UNIT    STRESS 

is  corrected  for  contraction  effect.  A  sec- 
ond set  of  companion  cylinders  of  the  same 
size  were  tested  in  exactly  the  same  man- 
ner, except  that  they  were  kept  saturated. 
The  flow  results  on  these  wet  cylinders  are 
shown  by  curve  B,  Fig.  2,  the  net  flow  only 
being  shown. 

Two   Factors   in    Deformation 

The  deformation  of  concrete  due  to  stress 
contains  two  factors,  one  of  which  is  prob- 
ably somewhat  elastic,  and  the  other  a  mo- 
lecular displacement  or  flow;  the  magnitude 
of  the  flow  factor  is  dependent  upon  the  time. 

The  determination  of  stress  values  in 
concrete  structures  from  the  deformations 
of  the  concrete  is  rather  questionable,  and 
entirely  dependent  upon  the  time  factor. 
Stress  values  obtained  from  initial  deform- 
ations, within  only  a  few  minutes  after  the 
application  of  the  load,  are  probably  more 
nearly  true  than  later  determinations.  The 
value  of  the  modulus  of  elasticity  to  be 
used  in  this  connection  should  be  deter- 
mined on  a  specimen  loaded  at  the  same 
rate  and  with  the  deformations  read  after 
the  same  time  lapse. 

Effects  of  Flow 

The  effect  of  flow  in  most  cases  is  to 
change  or  relieve  the  stress  value;  where 
this  is  impossible  there  is  a  gradual 
change  in  the  length  of  the  member,  con- 
tinuing possibly  for  several  weeks. 

In  the  case  of  a  concrete  beam  with  an- 
chored or  confined  ends,  the  temperature 
stresses  are  supposed  to  be  very  large; 
but  since  the  temperature  expansion  is 
slow,  there  is  time  for  flow  to  occur  and 
thus  relieve  the  stress.  The  amount  of  re- 
lief may  be  from  25  to  80  per  cent  of  the 
computed  temperature  stress,  depending  on 
the  relative  magnitude  of  the  stress  and  the 
time  factor. 

This  phenomenon  of  the  flow  of  concrete 
may  explain  the  abnormal  stress  conditions 
which  apparently  exist  in  some  structures. 
Concrete  roads  and  pavements,  constantly 
subject  to  expansion  and  contraction,  due 
to  moisture  and  temperature,  in  many  cases 
do  not  crack  where  they  apparently  should. 
Concrete  arches  may  also  be  largely  pro- 
tected from  excessive  temperature  stresses 
bv  the  flow  of  the  material. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  will  he  welcomed 


Greenheart  Timber  for  Canal  and 
Harbor  Works 

Sir:  In  your  issues  of  Jan.  29  and  Feb. 
6,  pages  149  and  180  respectively,  A.  K. 
Armstrong  points  out  the  exceptional  mer- 
its of  greenheart  timber  and  gives  a  valua- 
ble summary  of  its  properties. 

The  writer  has  never  been  able  to  under- 
stand why  this  remarkable  material  has 
remained  almost  completely  unknown  in  the 
United  States.  In  Great  Britain  and  the 
Continent  it  has  long  been  the  standard 
timber  for  high-grade  harbor  works,  and 
has  also  been  extensively  employed  in  South 
America,  India  and  elsewhere.  It  has  great 
strength  and  stiffness,  and  its  durability 
even  in  very  moist  and  hot  climates  is  re- 
markable, while  its  resistance  to  the  attacks 
of  marine  borers  is  greater  than  that  of 
any  other  timber  suitable  for  engineering 
works.  In  some  English  lockgates  green- 
heart has  remained  in  excellent  condition 
after  more  than  100  years  of  use.  It  would, 
therefore,  appear  to  be  exactly  the  materia! 
needed,  in  the  teredo-infested  waters  of  our 
Atlantic  Gulf  and  Pacific  coasts,  and  for 
trestles  in  hot  and  humid  parts  of  the 
country. 

Nor  need  the  question  of  cost  stand  in 
the  way.  In  heavy  and  medium  sizes  it  can 
be  delivered  in  the  United  States  at  prices 
not  exceeding  $60  per  1000  ft.b.m.,  or  about 
the  cost  of  creosoted  yellow  pine  of  the 
same  dimension. 

Mr.  Armstrong  refers  to  the  use  of 
greenheart  on  the  Panama  Canal.  It  must 
be  confessed  that  the  amount  used  there 
was  not  very  great,  less  than  150,000  ft.b.m. 
in  all.  It  was  employed  only  for  the  sills 
and  fender  timbers  of  the  mitering  lock- 
gates,  and  the  quoin  and  miter  posts  of  the 
drydock  gates.  For  these  parts  it  was  rec- 
ommended by  the  writer  after  a  personal 
inspection  of  greenheart  gates  at  Cardiff 
and  other  British  ports.  The  Panama  gates 
were  too  large  to  be  built  entirely  of  tim- 
ber, though  greenheart  gates  are  probably 
more  desirable  as  a  whole  than  those  of 
steel. 

The  timber  used  at  Panama  came  from 
Georgetown,  British  Guiana,  only  a  few 
hundred  miles  from  the  Isthmus,  but, 
strange  to  say,  was  shipped  via  New  York, 
owing  to  lack  of  direct  steamer  lines.  It 
was  Inspected  by  a  local  engineer  who  had 
inspected  all  the  greenheart  for  the  Man- 
chester Canal,  and  the  cost  of  the  inspec- 
tion was  moderate. 

The  separate  pieces  came  to  the  Isthmus 
smoothly  planed.  The  ends  were  painted 
and,  in  some  cases,  banded  with  hoop  iron 
to  prevent  checking  in  the  hot  sun.  It  was 
also  deemed  wise  to  store  them  under  water 
in  the  lock  sumps  until  required  by  the 
erectors.  No  difficulty  was  met  with  in  ob- 
taining a  watertight  closure  at  the  sills. 

Greenheart  is  handled  by  few  American 
firms,  but  may  be  obtained  through  brokers 
in  New  York,  Philadelphia  or  London,  or  by 


direct  correspondence  with  the  mills 
through  the  American  consul  at  George- 
town, Demarara. 

It  is  to  be  hoped  that  Mr.  Armstrong's 
interesting  article  may  lead  to  greenheart 
being  tried  on  a  fairly  extensive  scale  on 
some  large  work  in  the  United  States. 
Henry  Goldmark, 
Consulting  Engineer. 

New  York  City. 


The  Economic  Side  of  Sand  Testing 

Sir:  I  have  read  W.  B.  Fuller's  notes 
on  the  criticism  of  Chapman  and  Johnson's 
article  on  the  economic  side  of  sand  testing, 
which  I  recently  offered  (see  the  Engineer- 
ing Record  of  Feb.  5,  page  188,  and  that  of 
Feb.  19,  page  260)  and  am  pleased  to  note 
that  the  "blended  mixture"  adopted  by  me 
proved  to  agree  so  closely  with  the  "ideal" 
as  brought  out  by  Mr.  Fuller's  later  in- 
vestigations. 

1  wish  to  correct,  however,  Mr.  Fuller's 
impression  as  to  my  "error  in  attempting 
to  apply  Fuller's  ideal  curve  for  concrete, 
to  any  mixture  of  cement  and  sand  alone." 
If  Mr.  Fuller  will  read  my  criticism  again, 
he  will  perceive  that  I  assumed  no  respon- 
sibility as  to  the  advisability  of  applying 
his  methods  and  curves  to  a  mortar,  neither 
did  I  make  any  criticism  upon  that  point. 
I  simply  pointed  out  an  error  in  the  method 
used  by  Chapman  and  Johnson  in  the  me- 
chanical application  of  Fuller's  theory  to  an 
actual  problem  and  proved  my  contention 
by  actual  tests. 

With  regard  to  the  larger  subject,  the 
proper  grading  of  sands  for  mortars  for  use 
in  concrete,  I  have  always  contended  that 
an  ideal  curve  for  cement,  sand  and  stone 
would  not  necessarily  be  correct  for  ce- 
ment and  sand  alone  and  could  not  be  so 
used  except  by  reasoning  by  analogy,  which 
is  generally  an  unwise  thing  to  do. 

In  the  writer's  opinion,  based  upon  the 
results  of  a  considerable  number  of  tests 
of  Indiana  sands,  the  "uniformly"  graded 
or  straight-line  curve  is  very  nearly  the 
best  grading  for  any  given  sand  for  mix- 
tures within  the  commercial  ranges  of  pro- 
portions of  cement.  However,  the  writer  is 
inclined  to  agree  with  the  authors  of  Tech- 
nologic Paper  58,  Bureau  of  Standards,  in 
their  statement  that  the  so-called  "maxi- 
mum density  curve,"  which  is  a  combina- 
tion of  the  straight  line  and  ellipse,  does  not 
represent  the  curve  for  maximum  density 
except  for  the  particular  materials  in  the 
tests  from  which  it  was  derived  or  very 
similar  materials. 

Since  there  are  few  natural  sands  which 
approximate  a  straight-line  grading,  and 
the  .sands  artificially  so  graded  are  in  many 
cases  a  commercial  impracticability,  it  has 
been  the  writer's  aim  in  some  recent  tests 
to  determine  how  far  above  the  straight 
line  the  curve  of  the  sand  may  fall  without 
a  too  great  loss  of  strength  and  density  in 
the    resulting   mortar.      The    inve.stigation 
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also  will  attempt  to  determine  the  equally 
important  question  as  to  whether  the  rela- 
tive value  of  several  fine  aggregates  can 
be  determined  by  testing  them  in  mortar 
mixtures.  A  sand  which  is  so  graded  as 
to  give  maximum  density  and  strength 
when  used  in  a  mortar  may  or  may  not 
give  the  best  results  when  tested  in  the 
combined  state  with  any  given  coarse  ag- 
gregate. 

H.   H.   SCOFIELD, 

Assistant     Professor,     Materials     Testing, 
Purdue  University. 
Lafayette,  Ind. 


How  to  Become  an  Effective 
Public  Speaker 

Sir:  Technical  journals  have  repeatedly 
of  late  brought  to  the  attention  of  engineers 
the  value  of  facility  in  public  speaking.  As 
a  rule,  however,  no  attempt  has  been  made 
to  indicate  the  course  to  be  pursued  in  de- 
veloping the  desired  facility.  Possibly, 
then,  some  personal  experiences  and  some 
rules  adopted  by  the  writer  may  be  of  value 
to  your  readers. 

Since  early  manhood  the  writer  has  had 
a  very  wide  experience  in  addressing  both 
small  and  large  assemblages.  While  his 
ability  as  a  speaker  may  be  to  some  extent 
a  natural  gift,  it  has  been  developed  by 
arduous  work. 

For  years  the  practice  has  been  culti- 
vated of  making  up  imaginary  speeches,  as 
a  pastime,  in  walking  about  on  business 
errands  or  for  pleasure.  A  situation  would 
be  imagined  and  a  speech  formed  to  fit  the 
occasion.  In  this  way  versatility  and 
readiness  have  been  developed.  The  plan 
is  recommended  to  those  who  are  sincerely 
desirous  of  developing  facility  in  public 
discourse. 

As  a  result  of  experience — of  successes 
and  failures — the  writer  has  formulated 
rules  which  a  speaker  will  do  well  to  ob- 
serve. 

1.  Always  prepare  well  for  an  address. 
Short  speeches — remarks,  they  might  be 
better  called — need  not  be  written.  It  is 
necessary,  however,  to  determine  carefully 
in  advance  the  line  of  thought  to  be  devel- 
oped. It  is  well  to  make  brief  notes  so 
that  the  logical  sequence  will  be  observed 
and  none  of  the  important  points  missed. 
These  notes,  written  on  a  small  card,  may 
be  carried  in  the  pocket  or  held  in  the  hand 
when  speaking. 

2.  The  important  parts  of  longer  ad- 
dresses had  best  be  written,  so  that  their 
strong  features  may  be  well  developed  and 
emphasized.  Very  important  addresses 
may  be  written  in  full.  Under  no  circum- 
stances, however,  should  the  written  por- 
tions of  the  address  be  within  the  speaker's 
reach  while  on  the  platform.  If  they  are 
at  hand,  there  is  strong  temptation  to  fol- 
low the  wording  slavishly,  thus  putting  a 
double  burden  on  the  mind — the  necessity  of 
remembering  both  the  line  of  thought  and 
the  actual  words.  Vigorous  expression, 
under  such  circumstances,  is  impossible.  It 
is  best  to  talk  from  notes,  intent  only  on 
presenting  the  idea,  letting  the  words  come 
as  they  will. 

3.  Never  read  a  paper.  An  address  from 
notes  is  far  more  effective.  If  the  character 
of  the  occasion  demands  a  very  scholarly 
address,  the  manuscript  may  be  carried  to 
the  platform,  biit  the  line  of  thought  should 
be  so  well  in  mind  that  the  paper  is  used 
only  for  reference.  In  no  other  way  can  a 
telling  address  be  delivered. 


4.  Never  speak  on  a  subject  unless  thor- 
oughly familiar  with  it.  Of  course,  one 
is  not  always  forewarned,  and  extempore 
remarks  are  sometimes  necessary.  How- 
ever, refuse  absolutely  to  be  tempted  to 
talk  extempore  unless  the  subject  is  well 
in  hand.  Only  then  will  the  words  come 
easily. 

5.  Unless  the  subject  is  unusually  impor- 
tant, and  there  is  to  be  but  one  speaker,  do 
not  speak  longer  than  twenty  minutes. 

6.  If  the  address  is  to  be  short — not  over 
ten  minutes — it  is  well  to  develop  only  one 
idea.  That  is  the  best  way  to  grip  the  au- 
dience. They  must  catch  things  quickly. 
Two  or  three  lines  of  thought  confuse  or 
tire  them,  and  at  the  end  of  the  address 
no  salient  point  stands  out  clearly  in  their 
memories.  To  make  a  lasting  impression, 
develop  only  one  idea,  presented,  if  you 
will,  from  various  angles. 

These  rules  relate  to  the  preparation  of 
an  address.  The  four  following  suggest 
specific  means  of  holding  the  attention  of 
the  audience: 

1.  Talk  straight  at  the  audience. 

2.  Mean  everything  you  say  and  put  your 
whole  personality  back  of  your  words.  Let 
your  voice  and  your  facial  expression  be 
in  harmony  with  the  seriousness,  the  deter- 
mination, the  enthusiasm,  the  horror,  the 
graciousness  of  your  words. 

3.  Be  in  a  fine  physical  condition.  Force- 
ful public  speaking  is  a  hard  physical 
strain.  When  one  is  nervous  or  weak, 
strong  expression  is  impossible. 

4.  Use  gestures  if  you  can,  but  only  if 
they  come  naturally. 

The  writer  would  add  that  but  compara- 
tively little  time  is  needed  to  develop  ef- 
fectiveness. Odd  moments  and  idle  time 
when  walking  to  business  engagements  can 
be  profitably  improved  by  picturing  situa- 
tions and  framing  a  few  remarks  to  fit  the 
occasion.  In  the  writer's  case,  the  time 
that  he  has  devoted  to  developing  effective- 
ness on  the  platform  has  been  repaid  a 
hundredfold.  Engineer. 

New  York. 


To  Trisect  an  Angle 

Sir:  Your  "impossible"  "ruler  and 
compass"  man  cannot  trisect  an  angle,  for 
he  needs  a  scale  and  a  couple  of  triangles. 
People  who  have  occasion  to  trisect  angles 
usually  have  tools  enough  to  do  their  work. 
Particularly  do  I  want  to  show  my  appre- 
ciation for  the  efforts  of  the  two  gentlemen 
who  had  the  ambition  to  try  the  "impos- 
sible." 

Here  is  a  drafting-room  method  that 
you  will  find  quite  accurate  and  theoretically 
true. 

Take  any  angle  AOG  and  parallel  to  one 
side,  as  OG,  draw  a  line  EF,  whose  point  F 
is  visibly  below  the  point  of  trisection  of 
the  angle.  Then  with  two  triangles  back 
to  back,  or  with  a  piece  of  transparent  ma- 
terial with  the  line  OB'  marked  on  it  and 
A'  and  C  located  at  right  angles  to  OB'  and 
at  a  distance  each  of  FG  from  the  point  B', 
slide  along  with  the  line  OB',  always  pass- 
ing through  O  until  A'  and  C  rest  on  the 


lines  OA  and  EF,  respectively.  Mark  the 
point  B',  now  B;  A'  becomes  A  and  C  be- 
comes C. 

Draw  radial  lines  from  O  through  B  and 
C.    These  trisect  the  angle. 

Proof:  FG  =  CD;  EC  =  AB  =  CD  by 
hypothesis. 

It  will  be  noted  that  the  three  right- 
angled  triangles  are  similar  and  equal,  hav- 
ing two  sides  evidently  equal  to  the  same 
triangle,  hence  equal  to  each  other.  This 
will  work  even  on  an  angle  of  180  deg. 

Jno.  E.  Walker, 
Office  Engineer,   El  Paso  &  Southwestern 
System. 

El  Paso,  Tex. 


Sir:  In  the  letter  published  in  the  En- 
gineering Record  of  Jan.  8,  1916,  page  57,  a 
construction  was  proposed  for  the  trisection 
of  any  angle.  It  has  of  course  been  well 
known  for  many  generations  that  (as  was 
remarked  in  the  consequent  letters  in  the 
issue  of  Jan.  22,  page  122),  with  the  ex- 
ception of  a  few  special  cases,  such  as 
angles  of  90  deg.,  the  trisection  of  an  angle 
by  direct  work  with  straightedge  and  com- 
pass is  not  possible,  but  that  some  of  the 
attempted  constructions  are  fairly  close 
approximations.  Accordingly,  being  curi- 
ous to  ascertain  the  amount  of  the  error 
resulting  from  this  proposed  construction, 
during  a  leisure  afternoon  I  carried  out 
the  rather  lengthy  series  of  trigonometric 
computations  necessary  to  determine  the 
error  for  each  of  a  series  of  angles  increas- 
ing by  5  or  10  deg.  differences  from  0  to  180 
deg. 

If  the  angle  is  very  small,  near  zero,  the 
error  of  this  construction  is  an  infinitesimal 
percentage  of  the  angle;  if  the  angle  is 
acute,  the  middle  "third"  as  determined  by 
the  construction  is  greater  than  the  por- 
tions on  each  side;  the  error  is  greater  for 
larger  angles  up  to  angles  of  about  50  deg., 
when  the  middle  one  of  the  alleged  thirds 
is  about  10  min.  greater  than  each  of  the 
remaining  angles  or  arcs;  the  error  is  less 
for  larger  acute  angles  up  to  90  deg.,  which 
is  correctly  divided,  but  90  deg.  can  be  ex- 
actly trisected  by  other  very  simple  meth- 
ods. If  the  angle  is  obtuse,  the  middle  por- 
tion is  smaller  than  the  other  two,  the  maxi- 
mum difference  being  about  1 1  min.  and  oc- 
curring with  angles  of  about  120  deg.;  an 
angle  of  180  deg.  is  precisely  trisected,  but 
simpler  constructions  will  also  do  that. 

In  other  words,  if  an  angle  is  divided 
according  to  this  proposed  construction, 
and  if  absolutely  perfect  mechanical  work 
can  be  done,  no  one  of  the  parts  will  be 
as  much  as  8'  greater  or  less  than  a  correct 
third  of  the  whole  angle;  this  is  an  un- 
usually close  approximation  that  has  been 
happened  upon.  But  when  it  is  considered 
how  many  steps  there  are  in  the  construc- 
tion, each  of  which  necessarily  introduces  a 
slight  inaccuracy  in  the  mechanical  work  in 
addition  to  the  original  theoretical  error  of 
the  construction,  it  is  seen  at  once  that  by 
successive  approximations  with  a  pair  of 
dividers  an  arc  or  angle  can  be  trisected 
much  more  accurately  in  a  quarter  of  the 
time  that  this  construction  would  require. 

The  same  remark  will  apply  to  the  con- 
struction for  trisecting  an  angle  described 
by  a  letter  in  the  Engineering  Record  of 
July  31,  1915.  That  construction  like  many 
others  proposed  for  the  same  purpose,  gave 
theoretically  correct  results,  but  required 
in  the  process  the  construction  of  one  of 
the  curves  of  higher  than  second  degree, 
which  if  a  draftsman  is  equipped  merely 
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with  straightedge  and  compasses  or  di- 
viders can  be  obtained  only  by  marking  out 
a  series  of  points  on  the  curve  and  drawing 
the  curve  through  them  freehand;  this  is 
more  laborious  and  less  accurate  mechan- 
ically than  the  method  of  trisection  by  suc- 
cessive trial  with  dividers,  which  will 
quickly  give  results  so  close  that  the  error 
is  inappreciable  or  invisible,  although  it  is 
mathematically  not  a  method  but  mere 
guesswork. 

E.  F.  Chandler, 
Professor  of  Civil  Engineering,  University 
of  North  Dakota. 
University,  N.  D. 

[The  Engineering  Record  has  received 
other  interesting  approximate  solutions  of 
this  problem,  but  believes  it  will  be  nec- 
essary to  terminate  the  discussion  at  this 
point. — Editor.] 


Writing  Land  Descriptions 

Sir:  I  am  very  much  interested  in  Mr. 
L.  L.  Mills'  letter  entitled  "Writing  Land 
Descriptions,"  which  appeared  in  your  is- 
sue of  Feb.  19,  page  260.  Mr.  Mills  is  dis- 
cussing this  matter  along  the  right  line, 
but  he  does  not  go  far  enough. 

For  a  number  of  years  I  have  been  ac- 
tively engaged  in  land  surveys  in  the  Vir- 
ginias where  the  rectangular  system  of 
land  surveys  is  not  in  vogue.  During  the 
last  two  years  I  have  been  surveying  moun- 
tain lands  for  the  U.  S.  Forest  Service  and 
have  adopted  their  methods.  In  our  work 
it  is,  of  course,  necessary  for  us  to  get  our 
data  from  which  to  work  from  the  county 
records,  and  these  descriptions  have,  in  the 
majority  of  cases,  been  quite  inadequate  to 
locate  properly  the  tracts  on  the  ground. 
In  fact,  in  a  number  of  cases,  the  old  de- 
scriptions do  not  in  the  slightest  degree  de- 
scribe the  tracts  as  they  actually  exist  on 
the  ground,  and  it  thus  taxes  to  the  utmost 
the  ingenuity  of  the  surveyor  when  he  at- 
tempts to  retrace  the  old  lines  on  the 
ground,  and  in  some  cases  after  he  has 
finally  located  the  tract  he  can  not  feel  cer- 
tain that  he  has  it  located  as  it  originally 
existed. 

This  state  of  affairs  is  caused  almost  ex- 
clusively by  the  incompetence  of  the  sur- 
veyor before  him,  who  in  most  cases  was 
one  who  should  not  have  been  allowed  to 
make  land  surveys.  In  this  state  there  are 
no  licensed  surveyors,  consequently,  any 
layman  who  can  peep  through  the  sights  of 
a  compass  and  can  read  a  compass  needle, 
buys  or  inherits  an  old  compass  that  might 
have  been  a  good  one  in  its  time,  takes  it 
to  a  blacksmith  shop,  repairs  it  with  steel 
screws  or  bands,  sticks  out  his  shingle  and 
is  a  finished  land  surveyor.  When  he  writes 
his  description,  the  important  things  in  his 
mind  are  the  bearings  and  distances,  which 
in  a  large  measure  are  incorrect,  and  he 
pays  very  little,  if  any,  attention  to  the 
local  description  and  seldom  mentions  such 
a  thing  as  a  permanent  monument.  The 
fact  is,  he  does  not  want  to  leave  any  marks 
so  that  a  competent  surveyor  can  check  him 
up.  Even  when  he  does  leave  a  mark  on 
the  ground,  it  is  very  difficult  to  locate  be- 
cause of  the  inaccuracy  of  his  actual  work 
of  surveying  and  keeping  notes. 

The  county  surveyors  oftentimes  are  just 
such  surveyors,  who  are  hale-fellows-well- 
met  with  the  political  party  in  power,  and 
they  are  elected  to  fill  these  important  po- 
sitions. Their  incompetency  causes  more 
litigation  and  strife  over  property  lin«s  and 


titles  to  real  estate  than  all  other  causes 
combined. 

Laws  should  be  enacted  taking  these  po- 
sitions out  of  politics  entirely  and  making 
it  necessary  for  a  surveyor  of  real  estate 
to  pass  a  state  examination  before  he  is 
qualified  to  do  such  work,  then  issue  him  a 
license  allowing  him  to  do  land  surveying 
as  a  profession.  This  examination  should 
be  a  rigid  one  and  only  those  who  certify 
that  they  have  had  at  least  two  full  years' 
actual  experience  in  land  surveying  as  a 
subordinate  should  be  allowed  to  take  such 
an  examination.  At  the  same  time  a  fixed 
standard  or  book  of  instructions  should  be 
issued  covering  the  requirements  of  a  de- 
scription before  it  could  be  admitted  to  rec- 
ord, and  all  licensed  surveyors  should  be 
required  to  follow  these  instructions  so  far 
as  possible. 

Then  the  licensed  surveyor  or  other  per- 
son qualified  to  test  the  accuracy  of  the  de- 
scription and  survey  could  pass  upon  and 
accept  or  reject  the  description  for  recorda- 
tion as  his  judgment  and  experience  di- 
rected him. 

It  is  hoped  that  other  land  surveyors  will 
discuss  this  matter  from  its  many  sides  so 
that  the  lawmakers  may  get  the  experiences 
of  those  who  have  had  these  problems  to 
deal  with  as  well  as  their  suggestions  for 
remedies. 

A  Forest  Service  Surveyor. 


Sir:  The  condition  described  by  Mr. 
Mills  in  his  letter  in  the  Engineering  Rec- 
ord of  Feb.  19,  page  260,  with  reference  to 
the  descriptions  contained  in  deeds  is  un- 
doubtedly quite  generally  true  in  all  parts 
of  the  country. 

What  constitutes  a  proper  description  in 
a  deed  is  perhaps  a  mooted  question,  and 
except  in  states  where  title  may  be  acquired 
by  Land  Court  registration,  the  require- 
ments for  a  description  in  a  deed  are,  gen- 
erally speaking,  that  it  describe  the  land 
sufficiently  to  identify  it.  The  variety  of 
descriptions  that  one  encounters  in  examin- 
ing deeds,  and  especially  those  of  country 
districts,  indicates  very  plainly  that  the 
provisions  of  law  which  require  the  descrip- 
tion to  be  sufficiently  accurate  to  identify 
the  property  are  used  in  a  very  elastic  man- 
ner. Identification  ought  not  to  presuppose 
a  historical  knowledge  of  the  premises,  and 
yet  in  many  deeds,  and  perhaps  the  average 
country  deed,  the  description  is  so  loosely 
drawn  that  it  is  very  difficult  and  sometimes 
impossible  to  identify  the  premises  except 
with  the  aid  of  persons  who  have  an  inti- 
mate knowledge  of  the  same.  The  same  de- 
scriptions are  handed  down  generation  after 
generation,  referring  to  walls  and  fences 
which  have  ceased  to  exist,  and  to  stakes 
and  trees  which,  because  of  the  intervening 
years,  have  decayed.  Present  abutting  own- 
ers are  seldom  referred  to,  and  oftentimes 
the  present  name  of  streets,  railroads, 
streams  and  other  boundaries  are  omitted 
as  well.  Except  by  visiting  the  premises  no 
idea  is  gained  as  to  the  extent  of  the  boun- 
daries, owing  to  a  lack  of  measurements. 

In  Massachusetts  the  provisions  of  law 
with  reference  to  the  registration  of  land 
titles  by  decree  of  the  Land  Court  offers, 
perhaps,  an  ideal  solution  of  the  situation. 
Briefly  stated,  some  of  its  important  fea- 
tures are  as  follows: 

1.  The  title  is  examined  by  expert  exam- 
iners appointed  by  the  court. 

2.  The  applicant  shall  file  with  the  appli- 
cation a  plan  of  the  land. 

3.  The  plan   is   prepared   in   accordance 


with  the  explicit  requirements  of  the  court 
and  it  is  required  that: 

(a)  The  title  state  the  location,  scale, 
date,  name  and  address  of  the  surveyor. 

(b)  There  be  shovra  the  north  point, 
area,  town  or  county  lines,  name  of  adjoin- 
ing owners,  passageways,  railroads,  official 
street  lines,  fences,  walls,  buildings,  boun- 
dary monuments  and  any  other  natural  mon- 
uments pertinent  to  the  purpose. 

(c)  In  addition  to  buildings  on  locus, 
there  be  shown  such  part  of  all  buildings 
and  other  physical  features  on  adjoining 
land  as  are  within  ten  feet  of  the  boundary 
line. 

(d)  The  plan  have  plainly  indicated  upon 
it  the  manner  in  which  each  comer,  prop- 
erty line  and  reference  point  is  marked 
upon  the  ground. 

(e)  In  addition  to  the  above,  there  be  in- 
dicated the  measurements  and  direction  of 
the  boundaries — and  the  precision  with 
which  the  plan  must  be  executed  is  care- 
fully laid  down  by  a  set  of  rules  issued  by 
the  court  in  which  the  degree  of  precision 
is  adjusted  by  the  value  of  the  property, 
varying  from  city  surveys  to  timber  and  iso- 
lated properties.  The  court  also  orders  a 
sufficient  number  of  permanent  monuments 
to  be  erected  to  reproduce  all  the  boundaries. 

After  the  title  has  been  examined,  the 
plan  prepared,  all  interested  parties  heard, 
and  all  other  formalities  observed,  the  court 
issues  a  decree,  in  which  is  included  a  de- 
scription of  the  property  in  accordance  with 
the  plan. 

While  registration  of  land  by  decree  of 
the  Land  Court  is  optional  with  the  parties 
in  this  state,  and  requires  some  stipulations 
which  might  be  inequitable  to  owTiers  of  iso- 
lated and  low  value  properties,  it  neverthe- 
less offers  some  fundamental  features  which 
ought  to  be  mandatory  upon  all  parties  de- 
siring to  convey  property.  Undoubtedly 
some  statute  could  be  indicated  which  would 
standardize  the  preparation  of  descriptions 
contained  in  deeds  having  due  regard  to  the 
value  of  the  property  involved. 

In  Mr.  Mills'  concluding  paragraph  he  in- 
dicates in  a  general  way  what  requirements 
are  necessary  to  write  a  description.  In  this 
connection  it  may  be  said  that  too  many  sur- 
veyors are  ignorant  of  the  many  legal  fea- 
tures involved  in  the  preparation  of  plans 
for  conveying  property.  Many  properties 
abutting  on  highways,  streams  and  rail- 
roads are  affected  by  state,  county,  city  and 
town  authorities  which  have  the  right  to 
acquire  land  by  the  right  of  eminent  do- 
main. It  is  also  to  be  assumed  that  the 
conveyancer  must  have  in  addition  to  the 
above  some  knowledge  of  surveying  princi- 
ples in  order  that  a  correct  interpretation 
may  be  put  upon  the  plan. 

J.  Henry  Duffy. 

Cambridge,  Mass. 


To  Protect  7-Foot  Steel  Girders  on 
the  outside  and  avoid  the  great  increase  in 
dead  load  for  such  deep  girders  which 
would  result  if  cast  concrete  thick  enough 
to  be  practicable  were  used,  a  cement-gun 
covering  2  in.  thick  has  been  applied.  As 
described  by  L.  M.  Hastings  in  the  Feb- 
ruary Journal  of  the  Boston  Society  of 
Civil  Engineers,  this  coating  was  applied  to 
the  girders  at  the  shop,  which  were  then 
transported  to  the  site  and  erected  without 
starting  a  discoverable  crack.  The  cost 
was  thus  successfully  reduced  below  the 
price  for  applying  the  "gunite"  after 
erection. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  aHiclea  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


[^Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  short,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Wood  Coffer  Against  Back  of  Dam 
Used  in  Replacing  Masonry 

Two  temporary  spillways  left  in  con- 
structing the  La  Boquilla  dam  of  the 
Northern  Mexican  Power  Company,  Ltd., 
were  closed  under  a  considerable  head  of 
water  by  constructing  timber  shutters 
across  the  upstream  openings,  building  a 
rubble  masonry  wall  across  them  and  filling 
the  space  between  wall  and  shutter  with 
concrete  in  which  large  stones  were  bedded. 
The  masonry  placed  in  this  space  was  laid 
under  water,  as  the  shutters  could  not  well 
be  made  tight.  The  east  spillway  was 
deeper-  than   the   west,    and  the   masonry 


studding  was  used.  Over  the  latter  were 
nailed  two  layers  of  2-in.  plank  covered 
with  canvas.  Because  there  was  no  site 
convenient  for  a  launchway,  the  studding, 
floor  and  lower  part  of  the  sheeting  were 
assembled  on  shore  and  handled  to  place 
by  the  two  cableways  spanning  the  dam. 
The  cofferdam  was  completed  in  place  and 
lowered  a  few  feet  at  a  time  as  it  was  built 
up.  On  reaching  the  required  depth,  the 
sides  and  floor  of  the  cofferdam  were  calked 
against  the  back  face  of  the  dam  with  bags, 
etc.,  by  a  diver.  Several  vertical  cross 
walls  of  three  12  x  12-in.  50-ft.  timbers 
each  were  then  set  and  wedged  against  the 
I-beams  by  the  diver.  These  were  found 
far  easier  to  place  than  crossbraces,  and 
were  considered  much  superior.  During 
the  building  of  the  cofferdam  it  was  hung 
on  two  1-in.  wire  ropes  fastened  to  the 
floor  near  the  upstream  edge  and  clamped 
off  around  blocks  hung  from  eyebolts  in 
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COFFER  SEATED  AGAINST  BACK  OF  HIGH  MASONRY  DAM  WAS  BRACED  WITH  VERTICAL  TIMBERS 


proved  so  porous  that  it  was  not  practicable 
to  grout  it.  G.  G.  Underhill,  chief  engineer, 
and  Edwin  Duryea,  Jr.,  consulting  engineer 
for  the  power  company,  then  decided  to  re- 
place the  back  face  of  this  masonry,  doing 
the  work  in  a  timber  cofferdam  seated 
against  the  back  of  the  dam.  The  method 
is  described  by  them  in  a  recent  issue  of 
the  Cornell  Civil  Engineer. 

The  construction  of  the  dam,  which  is  in 
the  State  of  Chihuahua,  Mexico,  had  been 
delayed  by  the  difficulty  of  securing  cement. 
Meanwhile  the  reservoir  filled  so  that  at  the 
time  the  33-ft.-wide  east  spillway  was 
closed  it  was  passing  water  at  a  depth  of 
20  ft.  The  volume  of  water  descending  into 
the  gorge  below  at  high  velocity  menaced 
the  foundations  of  the  powerhouse,  140  ft. 
below  the  spillway  floor.  By  the  time  it  was 
decided  to  remove  the  porous  masonry  from 
the  back  of  this  spillway  section  cement 
had  been  secured,  the  dam  had  been  carried 
considerably  higher  and  the  reservoir  had 
filled  to  about  33  ft.  above  the  bottom  of 
the  section  to  be  repaired. 

A  cofferdam  46  ft.  high  and  braced  with 
horizontal  I-beam  stringers  inside  vertical 


the  masonry  above.  These  lines  pulled  the 
bottom  of  the  cofferdam  against  the  mason- 
ry, while  the  top  was  held  in  by  short  side 
lines  fastened  to  eyebolts  on  either  side 
of  the  section.  The  lowering  was  done  by 
two  stifldeg  derricks,  set  one  on  each  side 
of  the  old  spillway,  helped  when  necessary 
by  the  cableways.  The  floor  of  the  coffer- 
dam was  weighted  with  stone  to  help  sink 
it. 

When  the  cofferdam  was  in  place  and 
braced  it  was  unwatered  with  three  8-in. 
centrifugal  pumps.  As  the  water  was  low- 
ered, inclined  timber  struts  were  placed 
from  notches  in  the  masonry  to  blocks 
bolted  to  the  studs.  They  were  required  in 
addition  to  the  friction  of  the  cofferdam 
against  the  masonry  to  overcome  the  up- 
lift. 

The  coffer  once  pumped  out,  the  work 
of  removing  the  defective  masonry  to  an 
average  depth  of  a  yard  and  replacing  it 
with  good  concrete  was  readily  accom- 
plished, working  from  the  bottom  up.  This 
wall  provided  a  solid  backing,  enabling  the 
interior  part  of  the  porous  section  of  con- 
crete to  be  grouted  without  difficulty. 


Hot    Water    Aids    in    Unloading 
Frozen  Sand 

By  G.  W.  SMITH 
Hodgin  Construction  Company,  Omaha,  Neb. 

SERIOUS  diflSculty  experienced  by  the 
contractor  on  the  Ford  Assembly  Plant 
at  Omaha,  Neb.,  in  unloading  sand  in 
freezing  weather  has  been  overcome  by  the 
use  of  hot  water.  Platte  River  sand  is  be- 
ing used,  and  when  it  arrives  at  the  site  it 
is  frozen  solid  in  the  cars.  The  plant  for 
unloading  sand  and  stone  consists  of  a 
1%-yd.  clamshell  bucket  operated  by  a  stiff- 
leg  derrick  with  a  100-ft.  boom  which 
swings  between  the  cars  and  the  sand  and 
stone  bins.  When  the  sand  is  frozen,  the 
clam  will  not  penetrate  the  frost.  Three 
methods  for  overcoming  this  difficulty  have 
been  tried,  the  last  being  distinctly  more 
efficient  than  the  other  two.  First,  an  at- 
tempt was  made  to  thaw  the  sand  out  by 
the  use  of  steam,  which  did  not  prove  very 
successful.  Next,  picking  was  tried,  but 
this  method  proved  too  expensive  in  time 
and  labor.  The  third  and  successful  scheme 
is  to  use  hot  water  obtained  from  an  aux- 
iliary boiler  used  for  heating  material.  The 
water  is  allowed  to  flow  through  the  boiler 
under  city  pressure  and  through  a  pipe  line 
to  the  cars.  The  water  penetrates  to  the 
bottom  of  the  cars  and  thaws  the  sand  so 
thoroughly  that  it  can  easily  be  unloaded 
with  the  clam. 


Traveler  Derrick  Converted  Into 
Cableway  Removes  Steel  Arch 

ATHREE-DRUM  hoist  provided  an 
extra  fall  line  which  was  used  as  an 
improvised  cableway  to  extend  the  reach 
of  a  traveler  derrick  in  removing  the  upper 
members  of  the  168-ft.  steel  arch  of  the 
old  Brooklyn-Brighton  viaduct  in  Cleve- 
land. The  work  of  wrecking  the  entire 
structure  was  carried  out  by  C.  S.  Smith, 
superintendent  for  the  Bates  &  Rogers 
Construction  Company,  and  is  described  on 
page  326  of  this  issue.  This  rig  differed 
from  the  usual  "telegraph,"  or  outhall,  in 
important  respects  which  made  for  more 
rapid  work.  After  the  traveler  had  backed 
over  the  arch,  removing  the  roadway  steel, 
it  was  stopped  for  the  time  on  the  end  of 
the  72-ft.  span  beyond.  One  of  the  fall 
lines  was  run  out  to  a  deadman.  On  it 
was  mounted  a  sheave  with  a  hook  and 
frame  to  which  the  second  fall  line  was 
attached  for  a  pulling  line.  In  removing 
the  members  of  the  steel  arch  the  pulling 
line  was  slacked  till  the  sheave  on  the 
track  line  reached  the  desired  point.  The 
track  line  was  then  slacked  and  the  hook 
on  the  sheave  frame  made  fast  with  a 
short  hitch  to  the  member  to  be  raised. 
As  soon  as  this  member  was  cut  free  it 
was  hoisted  by  tightening  the  track  line 
and  hauled  in  to  the  traveler  with  the  pull- 
ing line.  Here  the  steel  was  lowered  by  the 
pulling  line,  the  track  line,  of  course,  being 
slacked  at  the  same  time,  to  wagons  on  the 
railroad  right-of-way  below.  All  of  the 
arch  members  except  the  main  ribs  were 
burned  off  and  removed  in  this  way. 
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More  Devices  for  Keeping  Centrif- 
ugal Pumps  Running  Steadily 

By  R.  E.  POST 

Superintendent  of  Construction,  United  States 

Reclamation  Service,  Meadow  Creek,  Wash. 

IN  RECENT  issues  of  the  Engineering 
Record  various  methods  have  been  sug- 
gested for  keeping  the  water  in  a  sump 
low  when  using  centrifugal  pumps.  The 
two  devices  described  below  have  been  used 
successfully  at  Keechelus  dam,  under  con- 
struction by  the  U.  S.  Reclamation  Service 
at  Meadow  Creek,  Wash.,  on  which  work  the 
writer  is  superintendent  of  construction. 

The  device  first  used  consisted  of  a  by- 
pass with  control  valve  leading  from  the 
discharge  just  above  the  pump  back  to  the 
sump.  A  3-in.  bypass  proved  large  enough 
to  allow  the  pumps  with  6  and  7-in.  dis- 
charges to  run  continuously  at  less  than 
half  capacity.  By  adjusting  the  bypass 
valve  the  level  of  the  water  in  the  sump 
could  be  kept  constant  at  any  desired  point 
permitted  by  the  suction.  When  this 
method  is  used  it  is  usually  necessary  to 
have  the  sump  sheeted  on  all  sides  and  the 
bottom  floored,  as  otherwise  the  discharge 
from  the  bypass  is  likely  to  cause  erosion. 

The  second  device  consisted  of  a  gate 
valve  placed  in  the  suction  near  the  pump 
and  adjusted  until  the  water  was  held  at 
the  desired  level.  This  method  is  very 
simple,  is  less  trouble  to  install  than  the 
bypass  and  is  better  in  that  there  is  no 
danger  of  damaging  the  sump.  In  addition 
to  keeping  the  water  in  the  sump  constant 
at  a  low  level  it  is  always  a  great  advan- 
tage to  keep  a  centrifugal  pump  running 
continuously,  as  by  doing  so  the  principal 
pump  troubles — losing  of  prime  and  settling 
of  mud  in  the  suction — are  eliminated.  If 
alternating-current  motors  are  used  for 
power,  as  was  the  case  at  Keechelus  dam,  it 
is  still  more  advantageous  to  keep  the  pump 
running  continuously,  as  frequent  starting 
and  stopping  causes  the  starting-box  con- 
tacts to  give  out.  Whenever  this  happens 
their  repair  causes  an  annoying  and  expen- 
sive delay  in  addition  to  the  direct  cost  of 
repairs,  which  is  considerable. 

The  power  losses  due  to  the  use  of  either 
of  the  schemes  proposed  are  small  as  the 
power  decreases  with  the  discharge,  al- 
though not  in  the  same  ratio.  In  this  re- 
spect the  bypass  or  valve  on  the  suction  is 
thought  to  have  the  advantage  of  a  valve  on 
the  discharge,  although  any  scheme  is  worth 
while  which  will  allow  a  centrifugal  used 
on  construction  work  to  run  continuously. 


Pneumatic  Mixer  Moved  as  Lining 
Progressed  in  Long  Tunnel 

IN  THE  San  Francisquito  Canyon  the 
Los  Angeles  aqueduct  is  entirely  in  tun- 
nel from  the  Clearwater  power  plant  to 
plant  No.  2,  with  the  exception  of  an  liy2- 
ft.  steel  siphon,  1000  ft.  long,  across  Bee 
Canyon.  The  total  length  of  the  tunnel  is 
about  30,000  ft.,  about  three-quarters  of 
which  was  lined  by  hand  previous  to  1915. 
It  was  decided  to  complete  the  lining  by  the 
pneumatic  method,  and  this  work  was  com- 
menced Jan.  1,  1915,  on  the  day-labor  plan. 
From  that  date  the  work  progressed  satis- 
factorily to  completion,  the  mixer  being 
located  inside  the  tunnel  and  moved  every 
1000  ft. 

The  cost  per  yard  using  the  machine  was 
somewhat  less  than  with  the  hand  method 
of  placing,  but,  on  the  other  hand,  a  greater 


quantity  of  concrete  was  used.  Spaces  in 
the  arch  and  around  the  timbers  that  would 
not  be  filled  by  the  hand  method  were  tightly 
packed  with  concrete  by  the  pneumatic 
method,  engineers  in  charge  of  the  work 
affirm,  due  to  the  velocity  with  which  the 
mix  was  driven  from  the  end  of  the  pipe. 
This  was  said  to  be  particularly  noticeable 
in  the  top  of  the  arch  where  overbreakage 
occurred  when  the  tunnel  was  being  driven. 
It  was  decided  to  use  a  lining  thickness 
varying  from  8  in.  to  about  18  in.  The 
tunneling  in  this  canyon  was  almost  con- 
tinuous, the  average  length  between  adits 
being  3500  ft.,  and  it  was  deemed  best  to 
put  the  pneumatic  mixer  and  connections  in 
the  tunnel.  It  was  found  feasible  to  do  this 
and  still  allow  sufficient  clearance  for  the 
electrically-operated  tram  cars  for  hauling 
material  from  the  portals  by  enlarging  the 


handling,  the  frame  consisting  of  steel  bents 
on  4-ft.  centers  supported  on  timber  sills. 
The  bents  were  made  from  channel  irons 
joined  at  the  top  in  the  center.  The  forms 
themselves  were  of  wood,  built  in  panels 
and  covered  with  galvanized  iron.  These 
were  inserted  behind  the  steel  bents  as  the 
concreting  progressed.  Ordinarily  a  sec- 
tion of  forms  about  75  ft.  long  was  set  up 
and  filled  each  day.  Lengths  of  the  6-in. 
discharge  pipe  were  removed  from  the  top 
of  the  forms  when  the  face  of  the  concrete 
approached  within  2  or  3  ft.  of  the  end  of 
the  pipe.  In  this  way,  it  was  affirmed,  the 
concrete  was  densely  packed  in  the  arch. 

During  the  month  of  May,  1915,  a  total 
length  of  2356  ft.  of  tunnel  was  lined  from 
three  setups  of  the  mixing  plant.  The  sec- 
tion of  the  tunnel  was  such  as  to  require 
about  1  Vl;  cu.  yd.  of  concrete  per  linear  foot. 


SEVENTY-FIVE  FEET  A  DAY  WEEE  LINED  BY  PNEUMATIC    MIXER   LOCATED    INSIDE   THE    TUNNEL 


section  somewhat  at  the  points  where  the 
pneumatic  apparatus  was  to  be  installed. 

The  mixer  was  supplied  with  compressed 
air  through  a  3-in.  pipe  line  running  to  a 
compressor  plant  consisting  of  two  550-cu. 
ft.  compressor  units.  The  compressor  plant 
was  situated  in  the  bottom  of  the  canyon 
at  a  point  which  averaged  about  2  miles 
from  the  mixer.  From  the  mixer  the  con- 
crete was  conveyed  to  the  forms  through  a 
6-in.  pipe  which  had  a  maximum  length  of 
about  1000  ft.  This  length  of  delivery  pipe 
was  used  with  each  new  set-up  of  the  mixer, 
and  as  the  lining  progressed  the  pipe  was 
shortened  until  the  work  reached  a  point 
within  50  or  100  ft.  of  the  mixer,  when 
the  plant  was  moved  on  and  the  full  length 
of  the  delivery  pipe  was  again  used. 

The  gravel  for  the  mix  came  from  a  near- 
by creek  bed  whence  it  was  hoisted  up  an 
incline  into  bunkers  near  the  mouth  of  an 
adit.  Here  it  passed  through  a  crusher  and 
was  loaded  into  cars.  Cement  was  deliv- 
ered by  the  same  hoist,  and  all  materials 
were  hauled  into  the  tunnel  on  tram  cars 
and  delivered  alongside  the  mixing  plant. 
At  the  mixing  plant  a  loading  skip  operated 
by  an  air  piston  elevated  the  material  for 
a  one-bag  batch.  Water  reached  the  mixer 
through  a  2y2-in.  pipe. 

The  forms  used  were  designed  for  easy 


The  entire  crew  on  one  mixing  plant  con- 
sisted of  sixteen  men,  whose  assigned  duties 
were  as  follows:  Two  scraper  drivers,  one 
hoisting  man,  one  motorman,  one  brakeman, 
one  mix  operator,  one  cement  man,  two 
gravel  loaders,  five  men  on  forms  and  two 
handy  men. 

The  machine  is  being  used  at  the  present 
time  to  line  a  section  of  the  pressure  tun- 
nel about  4  miles  above  that  referred  to  in 
the  foregoing,  and  which  contains  a  large 
amount  of  reinforcement.  The  pneumatic 
method  was  chosen  for  this  work  because 
of  its  advantage  in  completely  filling  in 
around  the  reinforcing  bars. 

The  work  of  lining  the  tunnel  was  car- 
ried out  by  the  city  of  Los  Angeles  on  the 
day-labor  plan.  Part  of  the  work  has  been 
done  under  the  general  supervision  of 
William  Mulholland,  chief  engineer  of  the 
water  department,  with  H.  A.  Van  Norman 
in  immediate  charge  of  the  work.  The 
present  tunnel  lining  is  being  done  under 
the  direction  of  E.  F.  Scattergood,  chief 
electrical  engineer.  The  pneumatic  concrete 
apparatus  is  furnished  by  the  Pacific  Con- 
crete Placing  Company,  of  San  Francisco. 


Building  Construction  in  Los  Angeles 
for  1915  totaled  $11,888,662  on  7845  per- 
mits covering  all  classes  of  structures. 
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Imperial  Valley  Irrigation  System 
Transfer  Effected 

On  Feb.  24,  W.  H.  Holabird,  receiver  for  the 
California  Development  Company,  telegraphed 
the  chief  engineer  at  Calexico  to  turn  the  ir- 
rigation system  over  to  the  agents  of  the 
Southern  Pacific  Company.  This  action  was 
taken  after  the  final  cash  settlement,  approved 
by  judges  of  the  Superior  Court,  in  which 
agents  of  the  railroad  handed  over  to  Receiver 
Holabird  approximately  $445,000.  In  addition 
there  was  delivered  satisfaction  of  judgment 
in  the  case  of  the  New  Liverpool  Salt  Com- 
pany and  the  claim  of  the  Southern  Pacific 
Company. 

The  total  consideration  for  which  the  rail- 
road company  received  the  property  amounted 
to  $3,875,000.  The  railroad .  turned  the  prop- 
erty over  to  the  Imperial  Irrigation  District 
and  received  in  return  bonds  of  the  latter. 

The  purchase  of  the  property  of  the  Cali- 
fornia Development  Company  ends  many  years 
-of  litigation,  which  was  started  following  the 
breaking  into  the  Salton  Sea  of  the  Colorado 
River. 


Oregon  County  to  Spend  $750,000 
on  Roads  During  Year 

Following  the  voting  of  a  bond  issue  of  $1,- 
813,000,  for  the  hard  surfacing  of  130  miles 
of  main  roads,  by  a  decisive  majority,  the 
Board  of  County  Commissioners  of  Snohomish 
County,  Washington,  has  authorized  the  sale 
of  $750,000  in  bonds  to  defray  the  cost  of  this 
year's  work. 

There  are,  in  all,  about  700  miles  of  road 
in  the  county,  mostly  gravel,  but  the  main- 
tenance, under  present  day  traffic  conditions, 
has  been  excessive.  The  roads  to  be  paved  will 
cover  the  main  trunk  highways,  thus  eliminat- 
ing most  expensive  ones  in  maintenance  cost. 

The  proposed  improvements  are  expected  to 
be  completed  in  about  three  years.  The  pre- 
liminary field  work  for  this  year's  construction 
is  now  under  way.  It  is  probable  that  the 
greater  portion  of  the  roads  will  be  improved 
by  one  course  concrete  paving.  In  most  cases 
it  will  be  16  ft.  wide,  except  in  one  or  two 
cases,  where  for  a  short  distance  it  will  be  only 
9  ft.  wide.  The  sub-grade  will  be  flat,  with  a 
crown  of  2  in.  in  the  16-ft.  roads.  The  thickness 
will  be  7  in.  at  the  center  and  5  in.  at  the  sides, 
except  where  the  nature  of  the  sub-grade  may 
require  particular  attention.  The  work  will  be 
done  under  the  direct  supervision  of  W.  C. 
Bickford,  county  engineer.  A.  B.  Dean  is 
chief  deputy  engineer. 


Change  in  Philadelphia  Subway  Plans 

Work  on  the  City  Hall  section  of  the  new 
Broadway  subway  in  Philadelphia  has  been 
temporarily  suspended  pending  the  considera- 
tion by  Mayor  Smith  of  proposed  changes  in 
the  plans  which  may  be  to  the  benefit  of  the 
city.  This  information  was  contained  in  a 
statement  issued  by  William  S.  Twining,  di- 
rector of  city  transit,  which  indicated  that  the 
changes  proposed  would  effect  a  saving  both 
in  time  and  in  cost. 


May  Create  City  Planning  Commission 
in  Cincinnati 

The  City  Council  of  Cincinnati  has  under 
consideration  an  ordinance  to  create  a  City 
Planning  Commission.  The  various  civic  or- 
ganizations of  the  city  have  indorsed  the  meas- 
ure and  are  urging  its  passage. 

The  ordinance  contemplates  giving  the  com- 
mission   authority   to   determine   the   location 


of  new  streets,  parks  and  boulevards,  and 
the  enhancing  of  existing  ones,  the  location  of 
all  public  buildings,  and  jurisdiction  over  the 
architecture  of  all  bridges,  buildings  and  other 
structures  so  as  to  bring  them  into  harmony 
with  their  respective  surroundings. 

The  provision  giving  the  commission  author- 
ity to  designate  the  height  of  buildings  in 
various  sections  of  the  city  has  caused  a  hitch, 
as  it  was  believed  to  conflict  with  the  official 
powers  of  the  building  commissioner.  The 
city  solicitor  and  a  special  committee  from  the 
various  civic  organizations  are  now  at  work 
on  a  new  draft  of  the  ordnance  which  will 
eliminate  this  difficulty. 


Railroad  Adopts  Scheme  for  St. 
Paul  Union  Station 

For  some  years  the  construction  of  a  union 
station  has  been  an  important  issue  at  St. 
Paul,  Minn.  The  first  proposal  seriously  con- 
sidered contemplated  a  station  on  the  present 
site.  The  plan  was  agreed  to  by  the  railroads, 
and  was  authorized  by  the  city.  The  design, 
however,  called  for  some  encroachment  on 
the  Mississippi  River  and  on  this  accotint  the 
consent  of  the  War  Department  could  not  be 
secured. 

The  Directors  of  the  Union  Depot  Company 
have  now  agreed  upon  a  new  plan,  and  work 
is  under  way  to  secure  from  the  respective 
railroads  the  property  they  must  assign  in  order 
to  allow  the  scheme  to  be  carried  out.  Con- 
sent of  the  city  will  also  have  to  be  secured, 
but  since  it  assented  to  the  original  plan,  little 
doubt  is  entertained  that  it  will  agree  to  the 
new  proposal. 

The  present  station  site  lies  between  the 
river  and  the  alley  south  of  Third  Street. 
This  area,  as  well  as  that  betv/een  the  alley 
and  Third  Street,  will  be  used  for  trackage 
under  the  new  plan,  while  the  station  house 
itself  will  be  placed  on  the  block  to  the  north, 
now  occupied  by  business  buildings.  The  en- 
tire square  bounded  by  Third  and  Fourth 
Streets  on  the  south  and  north  respectively, 
and  by  Sibley  and  Wabouba  Streets  on  the 
west  and  east  will  be  occupied  by  the  main 
structure,  halving  the  waiting  rooms,  ticket 
office,  restaurant,  etc.  Third  Street  will  be 
bridged  over  to  connect  the  waiting  room  with 
the  Concourse  above  the  tracks.  Twenty 
tracks  are  provided  for,  7  stub-ended,  and  13 
through. 

The  cost  of  the  earlier  plan  was  estimated 
at  about  $15,000,000,  and  the  new  scheme 
will  probably  approximate  the  same  figure. 
W.  C.  Armstrong  is  chief  engineer  of  the 
Union  Depot  Company. 


Connecticut  Utilities  Must  Mark  Poles 

The  Public  Utilities  Commission  of  Connec- 
ticut has  issued  an  order  by  which  utility  com- 
panies owning,  or  having  custody  and  main- 
tenance of,  a  pole  or  other  structure  used  for 
supporting  electrical  conductors  are  required, 
before  Oct.  1,  to  mark  such  a  structure  with  an 
identifying  symbol.  On  trunk  lines  in  rural 
districts  every  fifth  pole  needs  to  be  so  marked. 


Alumni  Records  Indicate  Demand  for 
Engineers  in  Latin  America 

A  scrutiny  of  the  lists  of  graduates  of  Massa- 
chusetts Institute  of  Technology,  native  to 
Latin-American  countries,  especially  as  refers 
to  Brazil,  the  Argentine  and  Chili,  indicates 
that  the  men  return  home  after  graduation  and 
engage  in  their  professions  in  their  own  lands ; 
that,  in  fact,  the  demand  for  engineers  is  such 
that  many  men  from  the  United  States  locate 
in  those  countries. 


Explains  How  Army  Engi- 
neers Build  Field 
Fortifications 

Following  Address  by  General  Leonard  Wood, 

Captain  Robins  Tells  Large  Audience  of 

Construction   Methods    Used   for 

Defensive  Works 

Cheers  greeted  Major-Gen.  Leonard  Wood 
when  he  addressed  the  members  of  the  engi- 
neers' military  lecture  course  at  the  Engineer- 
ing Societies  Building  in  New  York  City  Mon- 
day night.  His  facts  and  figures  regarding  the 
army's  past  experiences  and  future  needs 
served  as  an  introduction  to  the  third  regular 
lecture  by  Capt.  Thomas  M.  Robins,  Corps  of 
Engineers,  U.  S.  Army,  who  explained  the 
construction  features  of  field  fortifications  and 
the  methods  of  procedure  followed  in  sieges 
and  demolitions. 

Fortifications  of  Three  Kinds 

Fortifications  were  classified  by  Captain 
Robins  as  permanent,  semi-permanent  and 
field  fortifications.  The  permanent  fortifica- 
tions, he  said,  are  built  in  time  of  peace  by 
civilian  labor  for  the  protection  of  strategic 
points.  Semi-permanent  fortifications  are  less 
elaborate,  and  are  generally  built  after  the 
outbreak  of  war.  Works  hastily  constructed 
in  the  field  by  the  troops  themselves  to  in- 
crease their  fighting  power  are  designated  as 
field  fortifications.  Hastily  built  intrench- 
ments  are  examples  of  the  latter  type  of  con- 
struction. Certain  terms  applicable  to  trench 
work  were  explained  by  Captain  Robins.  The 
"parapet"  is  the  earth  thrown  up  in  front 
of  the  trench  for  protection.  The  "command" 
of  the  parapet  over  any  point  of  the  fore- 
ground is  the  difference  in  elevation  between 
its  top  and  that  point.  The  "relief"  of  the 
parapet  is  its  elevation  above  the  ditch  in 
front,  although  the  same  term  is  often  used 
to  express  its  elevation  above  the  bottom  of 
the  fire  trench.  Trenches  should  not  neces- 
sarily be  located  at  the  crest  of  the  hill,  as 
this  leaves  a  so-called  dead  space  not  covered 
by  the  fire  of  the  troops.  The  best  location 
is  along  what  is  known  as  the  "military  crest," 
generally  a  break  in  the  slope  in  front  of  the 
actual  crest. 

Captain  Robins  explained  in  detail  the  points 
to  be  observed  in  the  selection  of  cover  and 
illustrated  with  diagrams  sections  of  typical 
trench  work.  In  choosing  a  position  the  prin- 
cipal requirements,  it  was  pointed  out,  are 
a  wide  and  clear  field  of  fire  to  the  front; 
concealment;  freedom  of  movement  along  and 
in  rear  of  the  position,  and  security  of  the 
flanks. 

In  discussing  some  of  the  accessory  features 
of  defensive  work  Captain  Robins  emphasized 
the  fact  that  trenches  should  not  be  made 
continuous,  but  should  be  broken  at  regular  in- 
tervals by  traverses,  thus  preventing  the 
enemy  from  enfilading  the  position.  Dummy 
trenches,  in  which  no  troops  are  stationed, 
are  often  used  to  deceive  the  enemy  and  its 
fire. 

Hints   on   Trench   Building 

In  the  construction  of  rifle  trenches  the  com- 
pany forms  the  normal  working  unit.  The 
company  commander,  assisted  by  his  lieuten- 
ants and  non-commissioned  officers,  marks  out 
the  line  of  the  trench,  determines  the  height 
of  parapet  and  the  location  of  traverses.  The 
men  are  then  deployed  along  the  line,  posted 
at  the  proper  intervals,  and  begin  work.  If 
an  attack  is  likely  during  the  progress  of 
operations,  first  efforts  should  be  directed  to- 
ward securing  a  parapet  of  sufficient  height 
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To  Aid  in  Promoting  Closer  Asso- 
ciations Througliout  Americas 

The  board  of  direction  of  the  American  So- 
ciety of  Civil  Engineers  on  Jan.  17,  1916,  au- 
thorized the  appointment  of  representatives  of 
the  society  to  act  jointly  with  similar  com- 
mittees of  the  three  other  national  engineering 
societies,  f(ft  the  purpose  of  promoting  a  closer 
political,  social,  scientific,  commercial,  and  in- 
dustrial association  throughout  the  Americas, 
and  to  be  known  as  the  Pan-American  Engi- 
neering Committee. 

The  following  members  were  appointed  as 
representatives:  Fred  Lavis,  chairman;  Chan- 
dler Davis,  B.  F.  Cresson,  Jr.,  P.  W.  Henry, 
and  Edgar  Marburg. 


VIADUCT  BEING  BUILT  AT  CINCINNATI  TO  REPLACE  52-YEAR-OLD  IRON  STRUCTURE 
Relnforced-concrete  bridge,   360  ft.   in  length  including  approaches,  designed  by  Frank  L.  Raschig,  as- 
sistant city  engineer,  has  3-ribbed  arch  span  of  180  ft.     Portion  of  old  structure  used  by  D.  P.  Foley,  the 
contractor,  to  deliver  material  by  gravity  to  mixer. 

to  afford  cover  for  the  head  and  a  support 
for  the  rifle  in  a  prone  position,  after  which 
the  trench  is  gradually  deepened  to  a  stand- 
ing trench.  With  the  portable  tools  which 
engineering  troops  carry  a  simple  standing 
rifle  trench  can  be  constructed  in  two  hours 
or  less.  Captain  Robins  pointed  out  that  a 
hot  fire  from  the  opposing  force  can  always 
be  counted  upon  to  speed  up  this  work. 

Sieges  and  Demolitions 

Captain  Robins  struck  a  responsive  note 
when  he  explained  the  methods  of  conducting 
sieges.  The  large  delegation  of  subway  engi- 
neers present  from  the  Public  Service  Commis- 
sion exhibited  particular  interest  in  his  dis- 
cussion of  tunneling  work  for  saps  and  mines. 
Mining  is  the  final  operation  of  a  siege,  re- 
sorted to  in  order  to  reach  the  enemy's  works 
and  make  an  assault  practicable.  The  enemy 
promptly  starts  counter-mines  and  a  prolonged 
underground  warfare  results,  each  side  trying 
to  blow  in  the  other's  galleries  before  a  mine 
can  be  planted  under  their  own  works.  The 
methods  of  mining  generally  used  are  similar 
to  ordinary  earth  tunnel  practice,  except,  of 
course,  that  they  are  on  a  much  smaller  scale. 
Galleries  approximating  7  ft.  in  width  by  6 
ft.  in  height  are  generally  used.  They  con- 
stitute the  trunk  lines  from  which  smaller  gal- 
leries branch  out. 

Demolitions,  Captain  Robins  explained,  may 
be  carried  out  either  with  or  without  ex- 
plosives. Representing  work  done  without  ex- 
plosives are  the  burning  of  bridges  and  brush 
entanglements,  cutting  down  barbed  wire  ob- 
structions, disabling  locomotives  by  removal 
of  valves,  and  tearing  up  railroad  tracks.  For 
the  work  with  explosives  the  methods  used  in 
civil  practice  are  very  largely  employed. 
Blocks  of  trinitrotoluol,  measuring  1%  x  1% 
x  3  in.  and  weighing  %  lb.  are  the  standards 
for  this  work,  although  sticks  also  are  used, 
measuring  1%  in.  in  diameter  and  3  in.  long. 
The  caps  used  are  manufactured  by  a  secret 
process.  To  demolish  ordinary  walls  the 
charge  per  running  foot  varies  with  the  square 
of  the  thickness  or  C  =:  0.85  2^  where  C  is  the 
charge  in  pounds  and  T  the  thickness  in  feet. 
The  charge  should  be  placed  along  the  foot 
of  the  walL  If  the  charge  is  well  tamped  or 
placed  in  a  groove  and  tamped  it  can  be  re- 
duced from  one-third  to  one-half. 

Masonry  arch  bridges  are  best  attacked  by 
charging  across  the  extrados  at  the  haunches 
and  crown.  The  charge  should  be  one-half 
more  than  for  a  wall  of  the  same  thickness. 
Wood  trusses  are  cut  near  the  middle  of  the 
lower  chord.  Steel  trusses  and  girders  should 
have  every  member  cut  on  the  same  cross  sec- 
tion, preferably  near  the  abutment.  A  canti- 
lever bridge  should  be  cut  over  the  towers, 
with  regard  to  rupturing  the  top  chords. 


Five  Miles  of  Roosevelt  Road 
Washed  Out  by  January  Floods 

Five  miles  of  Roosevelt  Road  on  the  Salt 
River  project,  U.  S.  Reclamation  Service,  was 
made  impassable,  except  for  pedestrians,  by  the 
January  floods  in  Arizona,  according  to  an  ar- 
ticle by  William  S.  Cone,  project  manager,  in 
the  March  issue  of  the  Reclamation  Record. 

Roosevelt  Road,  which  winds  down  the  can- 
yon, just  above  the  water's  edge  when  the  river 
is  in  its  normal  stage,  was,  during  the  flood, 
in  some  places  12  ft.  under  water.  All  of  the 
surfacing  was  washed  off,  and  about  5  miles 
of  it  made  practically  impassable. 

The  flood  water  ran  over  the  spillways  of 
Roosevelt  Dam  to  a  depth  of  11.3  ft. 


Plan  Outlined  for  Rehabilitation  of 
San  Diego's  Waterworks 

According  to  the  monthly  report  of  F.  M. 
Lockwood,  manager  of  the  operating  depart- 
ment of  the  San  Diego  Waterworks,  water  will 
be  purchased  from  the  Cuyamaca  Water  Com- 
pany to  supply  the  deficiency  in  the  city's  sup- 
ply pending  the  completion  of  the  work  of 
piping  water  from  the  Upper  Otay  reservoir. 
The  storm  during  the  latter  part  of  January, 
and  the  resulting  failure  of  Otay  Dam,  de- 
scribed in  the  Engineering  Record,  page  191, 
issue  of  Feb.  5,  and  page  225,  issue  of  Feb.  12, 
as  well  as  that  of  all  the  pipe  lines  leading  into 
the  city  entail  a  large  amount  of  work  which 
will  have  to  be  done  during  the  balance  of  the 
year. 

To  rehabilitate  the  water  system  it  is 
planned  to  repair  the  conduit  from  Morena  to 
Dulzura  Summit,  allowing  the  water  to  flow 
in  its  natural  channel  from  the  latter  point 
to  a  point  on  Dulzura  creek,  about  5%  miles 
above  the  Upper  Otay.  Thence  it  will  be  di- 
verted into  a  pipe  or  flume  to  the  upper  Otay 
reservoir.  From  that  point  a  pipe  line  will  be 
constructed  to  the  outlet  tower  at  the  Lower 
Otay.  The  water  will  be  passed  through  the 
filter  plant,  and  from  there  on  into  the  city. 
The  two  pipe  lines  across  the  Sweetwater 
River  will  have  to  be  rebuilt. 

It  is  also  planned  to  install  an  air  lift  plant 
in  Mission  Valley  to  bring  the  water  from  the 
wells  in  the  river  bottom  to  the  sumps,  and 
from  thence  into  the  University  Heights 
reservoir. 


Is 


Another  Engineering   Society 
Formed  in  Chicago 

Passage  of  the  structural  engineers'  license 
law  in  Illinois  is  directly  responsible  for  the 
new  Structural  Engineers'  Association  of  Illi- 
nois, in  the  process  of  formation  in  Chicago, 
to  maintain  the  welfare,  promote  the  best  in- 
terests and  safeguard  the  legal  rights  and  priv- 
ileges of  the  structural  engineers  of  the  state 
of  Illinois.  At  a  meeting  in  the  rooms  of  the 
Western  Society  of  Engineers,  Feb.  23,  a  con- 
stitution was  adopted.  Only  licensed  engineers 
are  eligible  for  membership.  The  initiation 
fee  is  $5  and  annual  dues  $10.  No  initiation 
fee  will  be  asked  of  those  who  join  before  July 
1,  1916. 

The  government  is  to  be  vested  in  a  board 
of  fifteen  directors,  five  of  whom  are  to  be 
elected  each  year  to  serve  for  three  years.  A 
full  board  is  to  be  elected  this  year,  five  to  serve 
three  years,  five  two  years  and  five  one  year. 

From  a  list  of  eighteen  names  submitted  by 
Charles  B.  Burdick,  I.  F.  Stern,  E.  E.  Barrett 
and  H.  J.  Burt,  committee  on  nominations,  the 
following  were  elected  as  directors:  Andrews 
Allen,  J.  G.  Giaver,  R.  M.  Gerety,  H.  E.  Van- 
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derlip,  F.  H.  Hamilton,  J.  N.  Hatch,  J.  P. 
Cowing,  George  Jobst,  D.  H.  Maury,  John 
Brunner,  I.  F.  Stern,  C.  B.  Burdick,  H.  C.  Loth- 
holz,  O.  A.  Bailey  and  C.  C.  Brooks.  All  offi- 
cers are  to  be  named  by  the  board  of  directors 
when  they  have  been  elected. 

A  secretary,  not  necessarily  a  member,  is 
to  be  chosen  and  the  board  will  fix  the  condi- 
tions of  his  employment  and  salary. 


Cleveland  Holds    First    Complete 
Building  Show 

What  was  claimed  to  be  the  first  complete 
building  show  in  the  United  States  was  held 
in  Cleveland  last  week.  Its  purpose  was  to 
present  ideas  regarding  residence  and  factory 
construction  to  prospective  builders  and  to 
contractors. 

Most  of  the  space  was  devoted  to  the  ex- 
hibit of  manufacturers  of  materials,  though 


the  diversion  dam,  so  that  construction  can  be 
started  immediately.  It  is  pointed  out  that 
the  recent  storm  damage,  repetition  of  which 
would  be  obviated  by  a  diversion  dam,  amounts 
to  13  per  cent  of  the  cost  of  such  a  structure. 
The  harbor  commission  estimates  that  on  a 
basis  of  ten  cents  per  yard,  the  cost  to  the 
government  will  be  $140,000  for  removing  this 
season's  silt  deposits.  In  addition  to  this  sum, 
it  is  estimated  that  it  will  cost  the  city  and 
property  owners  approximately  $63,000  to  re- 
store their  channels. 


Military  Drill  for  Engineers 

For  the  benefit  of  those  engineers  who  plan 
to  attend  the  military  training  camp  at  Platts- 
burg,  N.  Y.,  and  others  who  wish  to  take  up 
some  form  of  military  training,  arrangements 
have  been  made  for  a  preliminary  course  of 
drills  during  March,  April  and  May.  Col. 
W.  G.  Bates  of  the  71st  Regiment,  N.  G.  N.  Y., 


SNOW  PLOWS  AT- 
TACHED TO  MOTOR 
TRUCKS  ARE  USED  TO 
CLEAR  NEW  YORK'S 
STREETS  AFTER 
STORMS 


News  of  Engineering  Societies 

The  California  Development  Board  will  hold 
a  quarterly  session  at  Fresno,  March  10  and  11. 

The  American  Society  of  Civil  Engineers 
will  hear  George  Henry  Ellis  on  "The  Flow  of 
Water  in  Irrigation  Channels"  at  a  meeting  to 
be  held  in  New  York  City,  March  15. 

The  Canadian  Society  of  Civil  Engineers 
held  a  meeting  at  Montreal,  March  2,  at  which 
a  paper  on  "The  Design  of  Passenger  Ter- 
minals" was  presented  by  J.  L.  Busfield. 

The  Engineers'  Society  of  Western  Penn- 
sylvania will  hear  Harrison  P.  Eddy,  consult- 
ing engineer,  of  Boston,  Mass.,  on  "'The  Extent 
to  Which  Sewage  Can  Be  Purified  by  Practical 
Methods  Now  in  Use"  at  a  meeting  to  be  held 
in  Pittsburgh,  March  7. 

The  Maine  Society  of  Civil  Engineers  elected 
the  following  officers  for  the  ensuing  year  at 
the  annual  meeting  held  at  Aug^usta,  Feb.  2: 
Paul  D.  Sargent,  president;  Harry  E.  Green, 
vice-president;  Frank  E.  Pressey,  secretary  and 
treasurer;  I.  W.  Barbour,  John  Calvin  Stevens, 
T.  W.  Clark,  S.  A.  Moulton  and  E.  C.  Jordan, 
directors. 

The  New  England  Waterworks  Association 
will  hold  a  meeting  in  Boston,  March  8.  The 
report  of  the  committee  on  meter  rates  will  be 
discussed  and  Robert  Weston,  consulting  engi- 
neer, of  Boston,  will  present  a  paper  on  "The 


house  furnishings,  such  as  sanitary  fixtures, 
heaters,  etc.,  occupied  considerable  space.  The 
Lumber  Manufacturers'  Associations  were 
there  in  force,  as  were  also  the  brick-makers. 
These  two  interests,  occupying  more  space 
than  any  other,  vied  with  each  other  in  the  at- 
tractiveness of  their  display.  The  brick-makers 
showed  excellent  examples  of  district  brick 
work  while  the  lumber  dealers  had  a  model 
park  with  nine  small  dwellings,  showing  the 
possibilities  of  frame  construction.  The  hollow 
building  tile  manufacturers,  not  to  be  outdone, 
showed  how  their  materials  could  be  used  both 
for  exterior  work  and  as  a  basis  for  stucco. 

With  the  purpose  of  appealing  to  the  con- 
tractors quite  a  number  of  manufacturers  of 
construction  equipment  had  booths.  Among 
them  were  the  Thew  Automatic  Shovel  Com- 
pany, the  Chain  Belt  Company,  and  the  Clin- 
ton Wire  Cloth  Company. 

Simultaneously  with  the  show  were  held 
meetings  of  the  National  Paving  Brick  Manu- 
facturers' Association,  the  American  Ceramic 
Society,  the  National  Brick  Manufacturers' 
Association  and  the  National  Clay  Machinery 
Association. 

The  admissions  to  the  show  totaled  about 
$150,000. 


FIFTH    AVENUE,    NEW 

YORK,  AFTER  PASSAGE 

OF        MOTOR       TRUCK 

SNOW  PLOWS 


Storm  Waters  Bring  Silt  to  Los 
Angeles  Harbor 

A  complete  report  on  the  flood  damage  to 
Los  Angeles  harbor  during  the  recent  severe 
storms  has  been  made  to  the  harbor  commis- 
sion by  S.  A.  Jubb,  assistant  harbor  engineer. 
The  report,  which  was  later  forwarded  to  the 
Rivers  and  Harbor  Committee  of  Congress, 
showed  that  approximately  2,030,000  cu.  yd. 
of  silt  were  deposited  in  the  various  basins 
and  channels  in  the  harbor.  Of  this  amount 
1,400,000  cu.  yd.  was  deposited  in  territory 
where  the  dredging  is  done  by  the  federal 
government,  and  the  harbor  commission,  in 
forwarding  the  report,  asks  Congress  to  make 
an  emergency  appropriation  of  $1,080,000  for 


and  Lieut.-Col.  Eugene  W.  Van  C.  Lucas,  of 
the  22d  Corps  of  Engineers,  N.  G.  N.  Y.,  have 
offered  the  use  of  their  armories  with  com- 
petent instructors 

The  drills  at  the  71st  Regiment  armory, 
Thirty-third  Street  and  Park  Avenue,  New 
York  City,  will  be  given  every  Thursday  after- 
noon, from  5.30  to  7.00  o'clock,  under  the  direc- 
tion of  Capt.  George  Perrine,  assisted  by  other 
officers  of  the  regiment.  If  a  sufficient  number 
apply,  drills  will  be  held  in  the  22d  Corps  of 
Engineers  armory,  168th  Street  near  Broad- 
way, every  Tuesday  evening  at  8.15  o'clock. 

These  drills  will  include  work  similar  to 
that  done  during  the  first  two  weeks  at  the 
Plattsburg  camp — the  school  of  the  soldier, 
squad  and  company,  in  close  and  extended 
order;  guard  duty;  use  and  care  of  the  rifle 
with  sub-target  and  small  arms  practice.  The 
armory  work  will  include  pitching  and  pack- 
ing tents  and  making  blanket  rolls  and  packs. 
The  indoor  work  will  be  followed,  when 
weather  permits,  by  week-end  encampments 
and  rifle  shooting  on  the  Peekskill  range.  Such 
preliminary  training  is  especially  recom- 
mended by  the  regular  army  officers. 

Those  who  wish  to  attend  these  drills  should 
notify  Capt.  George  Perrine,  820  West  End 
Avenue,  New  York  City. 


Proposed  Auxiliary  Water  Supply  for  the  City 
of  Brockton."  The  preliminary  report  of  the 
committee  on  service  pipe  will  also  be  re- 
ceived. 

The  Arkansas  Engineering  Society  held  its 
annual  meeting  at  Helena,  Feb.  22-23.  Owing 
to  the  geographical  location  of  Helena  and  the 
flooded  condition  of  the  Mississippi  River,  the 
papers  and  discussions  were  devoted  almost  en- 
tirely to  river  protection,  levees  and  drainage. 
A  considerable  portion  of  the  time  was  devoted 
to  visiting  and  inspecting  v/orks  of  such  nature. 
The  officers  elected  were:  James  R.  Rhyne, 
president;  Louis  R.  Parmelee,  vice-president; 
William  J.  Parkes,  secretary-treasurer;  Perry 
T.  Simons  and  Hugh  H.  Humphreys,  directors 
for  two  years.  The  next  annual  meeting  of 
the  Society  will  be  held  in  Little  Rock  in  the 
early  part  of  1917,  the  exact  date  to  be  fixed 
by  the  board  of  direction. 


Personal  Notes 


Ordered  to  Install  Treatment  Works 

More  than  200  manufacturing  plants  of 
Pennsylvania  have  been  directed  to  install 
treatment  plants  to  prevent  stream  pollution. 
The  works  must  be  completed  by  July  1. 


F.  G.  H  0  S  K I  N  s,  formerly  division  engi- 
neer for  the  Baltimore  &  Ohio  Railroad  at 
Philadelphia,  has  been  appointed  superintend- 
ent at  Parkersburg,  W.  Va.  Mr.  Hoskins  en- 
tered the  service  of  the  Baltimore  &  Ohio  in 
1&07  as  a  bridge  draftsman,  being  advanced 
to  bridge  inspector  on  the  Pittsburgh  divi- 
sion in  1908.  He  was  made  assistant  division 
engineer  at  Pittsburgh  in  1911,  and  division 
engineer  at  Connellsville  in  1914,  later  being 
transferred  to  Philadelphia  with  this  title. 
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F.  W  I L  L I  S,  of  the  engineering  department 
of  the  Pennsylvania  Steel  Company,  of  Steei- 
ton.  Pa.,  has  been  appointed  superintendent  of 
the  new  number  2  forge  department  of  the 
plant  of  that  company. 

C.  P.  B  A  L  L I  N  G  E  R,  formerly  city  engi- 
neer, of  Greenville,  S.  C,  has  been  appointed 
consulting  engineer  for  Greenwood,  S.  C.  The 
latter  city  is  engaged  in  municipal  improve- 
ments to  a  value  of  $225,000. 

W.  F.  B.  Haynswobth,  formerly  with 
the  U.  S.  Government  on  the  construction  of 
the  Panama  Canal,  has  been  appointed  city 
eng:ineer  of  Greenville,  S.  C. 

E.  A.  Taylor,  formerly  engineer  and 
construction  superintendent  for  the  J.  B.  Mc- 
Crary  Company,  of  Atlanta,  Ga.,  has  been  ap- 
pointed to  a  similar  position  on  the  forces  of 
the  Florida  Industrial  Corporation  at  Gaines- 
ville, Fla. 

T.  V.  Stephens,  for  the  past  two  years 
city  engineer  of  Cadillac,  Mich.,  has  recently 
been  appointed  by  the  city  commission  to  serve 
as  city  manager  of  that  city  the  coming  year. 
He  succeeds  O.  E.  Carr,  who  is  now  city  man- 
ager of  Niagara  Falls.  He  was  graduated 
from  Pennsylvania  State  College  in  civil  and 
sanitary  engineering  in  1912.  Previous  to 
going  to  Cadillac  he  was  connected  with  the 
division  of  sewerage  investigation,  designs  and 
plans  of  the  city  of  Cincinnati. 

M.  W.  Parrish  has  resigned  from  the 
oflSce  of  head  of  the  department  of  manual 
arts  at  the  State  School  at  Tontsawa,  Okla., 
to  become  connected  with  the  Illinois  State 
Highway  Department. 

Paul  J.  Merrill,  formerly  chief  civil 
engineer  on  the  erection  of  the  experimental 
station  for  Henry  Ford  &  Son  at  Dearborn, 
Mich.,  has  been  appointed  assistant  chief  in- 
spector for  the  Dayton  Metal  Products  Com- 
pany, of  Dayton,  Ohio. 

Joseph  C.  Allison  has  resigned  from 
the  office  of  chief  engineer  and  assistant  gen- 
eral manager  of  the  California  Development 
Company,  upon  the  transfer  of  that  company's 
properties  in  the  Imperial  Valley,  California, 
to  the  Southern  Pacific  Company,  which  is 
noted  elsewhere  in  these  pages,  and  will  engage 
in  private  practice  as  consulting  engineer  at 
Calexico,  Cal.,  specializing  on  flood,  silt  and 
conservation  of  supply  problems  in  that  section 
of  the  country.  Mr.  Allison  was  for  14  years 
connected  with  the  California  Development 
Company  and  the  Imperial  Valley  develop- 
ment, and  handled  the  big  floods  of  recent 
years,  including  those  of  last  January.  He 
received  his  professional  education  at  Stan- 
ford University  in  California,  and  served  on 
the  forces  of  the  California  Development  Com- 
pany in  minor  capacities  from  1902  to  1910. 
In  the  latter  year  he  was  appointed  assistant 
chief  engineer  and  had  direct  charge  of  all 
engineering  work,  both  design  and  construc- 
tion, in  Imperial  Valley.  He  attained  the 
office  of  assistant  general  manager  and  chief 
engineer  in  1911. 

Frederic  Bass  and  Lee  E.  Rol- 
lins have  opened  a  consulting  office  in  the 
Plymouth  Building,  Minneapolis,  for  the  gen- 
eral practices  of  civil  and  mechanical  engineer- 
ing, having  to  do  with  municipal  works  and 
the  engineering  and  mechanical  equipment  for 
buildings  as  their  specialties.  Following  Mr. 
Bass'  graduation  from  the  Massachusetts  In- 
stitute of  Technology  in  1901  he  spent  three 
years  with  the  Metropolitan  Waterworks  of 
Boston,  one  year  in  the  U.  S.  Engineer  Corps 
and  fifteen  years  at  the  University  of  Minne- 
sota, where  he  is  now  professor  of  municipal 
and  sanitary  engineering.  For  eight  years  he 
was  in  charge  of  the  engineering  for  the  Minne- 
sota State  Board  of  Health.  For  two  years 
he  was  in  private  practice  in  municipal  engi- 
neering. 

Robert  Lloyd,  formerly  with  the  U.  S. 
Reclamation  Service,  has  been  appointed  to  a 
position  in  the  valuation  department  of  the 
Pennsylvania  Railroad. 


J.  B.  Wed  DELL  has  been  appointed  city 
engineer  of  Olympia,  Wash.,  and  Ray  F.  Wood, 
assistant  city  engineer. 

E.  H.  FiTZHUGH  and  Charles  J. 
Crowley  have  organized  the  Fitzhugh- 
Crowley  Corporation  to  engage  in  business  as 
engineers,  constructors  and  railway  special- 
ists, at  60  Broadway,  New  York  City.  Mr. 
Fitzhugh,  who  will  serve  as  president  of  the 
new  corporation,  entered  railway  service  in 
1873  on  the  St.  Louis,  Kansas  City  &  Northern. 
After  serving  with  various  railways,  including 
the  Wabash,  he  went  to  the  Grand  Trunk  Rail- 
way as  assistant  to  Charles  M.  Hays,  and  aided 
him  in  putting  into  effect  the  vast  physical 
improvements  undertaken  under  his  charge  by 
that  system.  Later  Mr.  Fitzhugh  became  pres- 
ident and  general  manager  of  the  Central 
Vermont  Railway,  in  which  office  he  remained 
until  about  a  year  ago.  Mr.  Crowley  served 
as  division  engineer  with  Mr.  Fitzhugh  on  the 
Grand  Trunk  Railway,  during  the  reorganiza- 
tion and  rehabilitation  of  that  system,  and 
has  had  a  varied  experience  in  railway  loca- 
tion, construction  and  maintenance,  as  well  as 
the  revision  of  terminal  and  grade,  and  grade 
separation.  He  retired  from  railway  service 
several  years  ago,  and,  after  some  experience 
as  engineer  with  various  contracting  concerns 
on  hydroelectric  developments  and  other  work, 
he  entered  the  employ  of  Jacobs  &  Davies,  con- 
sulting engineers,  of  New  York  City,  and 
served  as  resident  engineer  on  the  Pennsyl- 
vania tunnels,  as  engineer  and  manager  of  con- 
struction of  the  McAdoo  tunnels  and  on  the 
subway  connecting  the  Fourth  Avenue  subway, 
Brooklyn,  with  the  Coney  Island  tracks  of  the 
Brooklyn  Rapid  Transit  at  Thirty-eighth 
Street,  Brooklyn.  Later  he  was  superintendent 
and  engineer  of  the  construction  of  Hale's 
Bar  dam  in  the  Tennessee  River  near  Chatta- 
nooga. 

Earle  a.  Waterman,  formerly  pro- 
fessor of  sanitary  engineering  at  Pennsylvania 
State  College,  has  joined  the  staff  of  E.  D. 
Rich,  state  sanitary  engineer,  Michigan  State 
Board  of  Health. 

R.  L.  Pearson,  formerly  track  super- 
visor for  the  New  York,  New  Haven  &  Hart- 
ford Railroad  at  Providence,  R.  I.,  has  been 
appointed  division  engineer  of  the  New  Lon- 
don division,  with  headquarters  at  New 
London. 

H.  M.  Curtis,  formerly  track  supervisor 
for  the  New  York,  New  Haven  &  Hartford 
Railroad  at  Boston,  has  been  appointed  divi- 
sion engineer  at  that  city. 

R.  H.  Nelson  has  resigned  from  the 
office  of  assistant  city  engineer  of  Hoquiam, 
Wash.,  and  will  go  to  Chehalis,  Wash.,  where 
he  will  assume  the  management  of  a  part  of  a 
$1,000,000  logging  and  lumber  mill  project. 

Samuel  A.  Greeley  has  opened  an 
office  for  practice  as  hydraulic  and  sanitary 
engineer,  at  64  W.  Randolph  Street,  Chicago. 
He  was  graduated  from  Harvard  University  in 
1903  and  later  took  a  degree  in  sanitary  engi- 
neering at  the  Massachusetts  Institute  of  Tech- 
nology. For  5  years,  until  1910,  he  was  em- 
ployed as  assistant  engineer  with  Rudolph 
Hering  and  George  W.  Fuller,  working  on  the 
design  and  construction  of  works  for  sewerage, 
sewage  disposal,  water  purification  and  refuse 
disposal,  and  on  waterworks  valuations.  For 
three  years  previous  to  1911  he  was  engaged 
on  the  construction  and  operation  of  the  ref- 
use incinerator  at  Milwaukee,  which  has  a 
rated  capacity  of  300  tons  per  day.  Mr. 
Greeley  had  charge  of  the  operation  for  a 
year  and  a  quarter.  From  1911  to  1915  he  was 
assistant  engineer  with  the  Sanitary  District 
of  Chicago,  on  investigations,  designs  and 
construction  of  sewers  and  sewage  treatment 
plants.  Mr.  Greeley  has  made  two  trips  to 
Europe,  investigating  and  reporting  upon  the 
practice  of  sanitary  engineering  abroad,  and 
made  a  trip  to  Caracas,  Venezuela,  to  investi- 
gate sanitary  conditions.  In  a  private  capac- 
ity, he  has  made  many  reports  and  plans  for 
work  for  water  supply,  sewerage,  sewage  dis- 
posal and  refuse  disposal. 


Thomas  Muir  and  Joseph  Mc- 
Clelland have  formed  a  contracting  firm 
to  be  known  as  the  Muir  &  McClelland  Con- 
struction Company,  with  offices  in  the  Chamber 
of  Commerce  Building,  Portland,  Ore. 

C.  R.  R  0  c  K  w  0  0  D,  formerly  in  charge  of 
the  Volcano  Lake  works  in  connection  with  the 
recent  flood  prevention  construction  in  Im- 
perial Valley,  has  been  appointed  chief  engi- 
neer of  the  development,  succeeding  J.  C. 
Allison,  whose  resignation  to  engage  in  private 
practice  is  noted  elsewhere  in  these  columns. 
Mr.  Rockwood  has  been  engaged  in  engineer- 
ing work  since  1881.  For  9  years  he  was  on 
railroad  location  and  construction.  He  was 
then,  for  a  short  period,  deputy  city  engineer 
of  San  Francisco,  leaving  that  post  to  enter 
the  service  of  the  U.  S.  Geological  Survey  on 
irrigation  work.  He  was  placed  in  charge  of 
the  Volcano  Lake  works  in  March,  1915. 

Clark  &  Appelman,  builders  and 
general  contractors,  of  419  East  Sixteenth 
Street,  New  York  City,  will  move  their  offices 
to  the  Foster  Building,  Fortieth  Street  and 
Madison  Avenue,  as  soon  as  that  structure  is 
ready  for  occupancy. 

H.  W.  Shimer  and  a.  J.  Clear Y, 
of  the  engineering  department,  city  of  San 
Francisco,  have  recently  been  advanced  in 
rank  by  M.  M.  O'Shaughnessy,  city  engineer. 
Mr.  Shimer  becomes  first  assistant,  succeeding 
Loren  E.  Hunt,  who  died  recently,  and  Mr. 
Cleary  will  be  second  assistant. 

Leonard  Metcalf,  of  Boston,  who  has 
been  engaged  in  valuation  work  on  the  Pacific 
Coast  for  some  time,  gave  a  lecture  on  "Engi- 
neering Valuation"  in  the  Mining  Building  of 
the  University  of  California  on  Feb.  23. 

W.  C.  Hood  and  A.  R.  Decker,  con- 
sulting engineers  of  Ann  Arbor,  Mich.,  have 
been  retained  by  Gaylord  Cummin,  city  man- 
ager of  Jackson,  Mich.,  to  make  a  sewerage 
survey  which  will  involve  a  topographic  map 
of  the  city,  a  general  resurvey  of  the  sewers, 
an  investigation  of  storm  water  and  dry- 
weather  flows,  the  design  of  relief  storm 
sewers,  a  general  consideration  of  sewage 
treatment  and  the  necessary  intercepting  and 
trunk  sewers  which  adequate  treatment  will 
necessitate.  The  work  will  be  done  in  the 
office  of  H.  S.  McGee,  city  sanitary  engineer, 
under  the  general  direction  of  the  consulting 
engineers  and  the  city  manager. 

HuRLBURT  S.  Jacob Y,  assistant  chief 
engineer  of  the  Samuel  Austin  &  Son  Com- 
pany, building  constructors,  of  Cleveland,  is 
located  temporarily  at  Niagara  Falls,  N.  Y., 
where  he  is  in  charge  of  the  design  of  an  ex- 
tensive addition  to  the  Hocker  Electro  Chem- 
ical Company. 

BertrandD.  Barker,  formerly  super- 
intendent of  construction  for  George  A.  Quin- 
lan,  contracting  engineer,  of  Chicago,  has 
been  appointed  assistant  chief  highway  engi- 
neer of  Cook  County,  Illinois.  He  was  gradu- 
ated from  Norwich  University,  Vermont,  in 
1903,  and  served  from  then  until  1907  as  aid 
in  the  U.  S.  Coast  and  Geodetic  Survey.  From 
the  latter  year  until  1912  he  was  with  George 
Jackson,  Inc.,  of  New  York  City  and  Chicago, 
as  engineer,  general  foreman  and  superin- 
tendent of  construction  and  tunnel  work.  He 
became  connected  with  George  A.  Quinlan  in 
1912. 

Waddell  &  Son  will  be  the  consulting 
engineers  on  the  design  and  supervision  of 
the  rebuilding  of  the  Ohio  Avenue  Bridge  over 
the  Kaw  River  for  the  Kansas  City  Southern 
Railway,  of  which  C.  S.  Johnston  is  chief  en- 
gineer. The  bridge  will  be  a  steel  structure, 
costing  $200,000  and  consisting  of  3  spans, 
two  300-ft.  skew  spans  and  one  215-ft.  spread 
:,kew  span.  The  American  Bridge  Company 
has  been  awarded  the  contract  on  the  super- 
structure. 

H.  E.  A  s  T  L  E  Y,  formerly  division  engi- 
neer for  the  New  York,  New  Haven  &  Hart- 
ford Railroad  at  Waterbury,  Conn.,  has  been 
appointed  trainmaster  of  the  Midland  division. 
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J.  R.  Penland  has  been  re-elected  city 
engineer  of  Albany,  Ore. 

Louis  Mitchell,  associate  professor 
of  civil  engineering  at  Syracuse  University, 
has  been  retained  by  the  council  of  Tippecanoe 
City,  Ohio,  to  review  the  flood  plans  of  the 
Miami  Conservancy  District,  with  special  ref- 
erence to  their  effect  upon  that  city. 

Dr.  F.  W.  Cunningham,  of  Orange, 
N.  J.,  has  resigned  his  connection  with  the  re- 
search and  development  work  of  the  Newark 
plant  of  the  General  Electric  Company  to  join 
the  engineering  research  staff  of  the  Powdered 
Coal  Engineering  &  Equipment  Company,  of 
Chicago. 

Robert  H.  Anderson,  formerly  hy- 
draulic engineer  for  the  Tennessee  Power  Com- 
pany, has  been  appointed  chief  engineer  in 
charge  of  the  construction  of  the  Great  Falls 
development  for  that  company.  He  was  grad- 
uated from  Cornell  University  in  1898.  From 
then  until  1899  he  served  on  the  U.  S.  Deep 
Waterway  Survey  in  New  York,  and,  later,  he 
was  with  James  H.  Fuertes,  consulting  engi- 
neer, of  New  York  City,  on  the  investigation 
of  the  New  York  Water  Supply,  and  from 
1900  to  1901  he  served  on  the  Nicaragua  Canal 
surveys.  He  was  transitman  for  George  S. 
Morison  on  water  power  investigations  on  the 
Susquehanna  River  for  the  two  years  follow- 
ing, and  with  the  U.  S.  Geological  Survey  from 
then  until  1904,  when  he  was  appointed  as- 
sistant engineer  for  the  Isthmian  Canal  Com- 
mission. Previous  to  his  connection  with  the 
Tennessee  Power  Company  he  was  with  the 
McCall   Ferry   Power   Company. 

E.  A.  West,  formerly  efficiency  engineer 
of  the  Portland  Light  &  Power  Company,  of 
Portland,  Ore.,  has  been  appointed  chief  engi- 
neer of  the  Denver  Tramway  Company,  suc- 
ceeding Roger  W.  Toll,  whose  resignation  is 
noted  elsewhere  in  these  columns. 

John  A.  B  e  n  s  e  l,  formerly  state  engi- 
neer of  New  York,  and  past-president  of  the 
American  Society  Engineers,  has  been  re- 
tained by  the  Water  Service  Commission  of 
Bernardsville,  N.  J.,  to  prepare  preliminary 
plans  for  the  water  power  development  of  dam 
6  in  that  city. 

Caleb  Berry  has  been  appointed  city 
engineer  of  Centralia,  Wash. 

F.  M.  E  R  w  I  N  has  resigned  from  his  posi- 
tion with  the  U.  S.  Engineer's  Office  at  Louis- 
ville, Ky.,  to  accept  an  appointment  on  the 
forces  of  the  Aluminium  Company  of  America 
at  Pittsburgh. 

O.  E.  W  E  l  L  E  R  has  resigned  from  the 
ofBce  of  chairman  of  the  Maryland  State 
Roads  Commission. 

Curtis  A.  Mees  has  resigned  from  the 
office  of  designing  engineer  of  the  Southern 
Power  Company  at  Charlotte,  N.  C. 

Dr.  Henry  K.  Benson,  professor  of 
industrial  chemistry  at  the  University  of 
Washington,  has  been  appointed  director  of 
the  newly  established  Bureau  of  Industrial 
Research,  at  the  university. 

R.  B.  Van  Sickle,  formerly  construc- 
tion engineer  for  J.  A.  Zimmerman  &  Son  on 
the  new  cotton  warehouses  being  constructed 
at  New  Orleans,  and,  previous  to  that,  for 
several  years  manager  for  the  Casper  Ranger 
Construction  Company,  of  New  York,  has 
formed  a  partnership  with  C.  H.  Wilmot  to 
carry  on  a  sales  business  in  building  material 
and  equipment. 

Fred  R.  Hesser  has  resigned  his  posi- 
tion as  assistant  engineer  of  the  Kansas  State 
Board  of  Health  to  become  associated  with  the 
Universal  Concrete  Construction  Company,  of 
Kansas  City.  He  will  be  supervising  engineer 
for  the  company  and  will  manage  the  plant  for 
the  manufacture  of  rein  forced-concrete  fence 
posts,  telegraph  poles,  silo  staves  and  other 
concrete  units  at  Armourdale,  Kan.  Mr, 
Hesser  became  assistant  engineer  of  the  Kan- 
sas State  Board  of  Health  in  1912.  Previous 
to  that  he  was  city  engineer  of  Beloit,  Kan. 


Dr.  Karl  Imhoff  wrote  a  letter  to  S. 
Fischer  Miller,  president  of  the  Pacific  Flush- 
Tank  Company,  dated  at  Essen,  Germany,  Jan. 
27,  on  business  matters.  There  had  been  re- 
ports circulated  that  Dr.  Imhoff  had  been  killed 
in  action  in  the  European  War. 

J  0  H  N  M.  B  a  n  D  E  L,  for  the  past  three 
years  assistant  engineer  in  charge  of  construc- 
tion for  the  Baltimore  Sewerage  Commission, 
has  been  appointed  engineer  for  the  Davison 
Chemical  Company  of  that  city.  Mr.  Bandel 
was  graduated  from  Johns  Hopkins  University 
in  1901,  and  was  engaged  in  quarry  and  rail- 
road work  until  1909,  when  he  became  con- 
nected with  the  U.  S.  Engineer's  Office  at 
Memphis.  From  1910  to  1912  he  was  with  the 
State  Roads  Commission  of  Maryland.  He 
joined  the  forces  of  the  Baltimore  Sewerage 
Commission  in  the  latter  year. 

W.  W.  Harmon,  formerly  city  engineer 
of  Grants  Pass,  Ore.,  during  the  construction 
period  of  the  municipal  railroad  there,  has 
been  retained  by  the  Oregon-Utah  Sugar  Com- 
pany as  chief  engineer  on  the  construction 
of  its  large  sugar  factory  in  that  city. 

Roger  W.  Toll  has  resigned  from  the 
office  of  chief  engineer  of  the  Denver  City 
Tramway  Company.  Mr.  Toll  was  graduated 
from  Columbia  University  in  1906  and  had 
been  connected  with  the  Denver  company  for 
the  past  7  years.  Previous  to  that  he  was 
with  the  U.  S.  Coast  and  Geodetic  Survey. 

C.  E.  Wright,  formerly  municipal  and 
consulting  engineer  in  private  practice,  has 
been  appointed  county  engineer  of  Carrol 
County,  Iowa,  in  charge  of  road  and  bridge 
construction. 

Ray  D.  Armstrong,  U.  S.  surveyor, 
has  been  transferred  from  the  office  at  Spo- 
kane, Wash.,  to  the  office  at  Yucca,  Ariz. 

Albert  Wolstenholme,  formerly 
superintendent  of  streets  of  Fall  River,  Mass., 
has  been  named  by  the  Mayor  of  that  city  as 
city  engineer.  Mr.  Wolstenholme  was  ap- 
pointed superintendent  of  streets  of  Fall 
River  3  years  ago.  Previous  to  that  he  had 
been,  for  20  years,  a  member  of  the  engineering 
firm  of  Wolstenholme  &  Buffinton.  He  first 
engaged  in  engineering  work  in  1885. 


Obituary  Notes 


Charles  E.  Lawson,  a  retired  con- 
tractor, of  New  York  City,  died  at  AUentown, 
Pa.,  Feb.   20.     He  was  66  years  old. 

Charles  W.  Milholland,  resident 
engineer  for  the  Baltimore  &  Ohio  Railroad 
at  Cincinnati,  died  in  that  city,  Feb.  23.  He 
was  in  the  service  of  the  Baltimore  &  Ohio 
for  20  years,  and  supervised  the  construction 
of  many  of  its  important  structures. 

Jacob  C.  Jamerson,  formerly  a  con- 
tractor, of  Seattle,  Wash.,  died  in  Tacoma, 
Feb.  21.  He  was  77  years  old.  Mr.  Jamerson 
came  to   Seattle  from   St.  Louis  in   1887. 

J.  W.  White,  a  retired  contractor  and 
builder  of  Spokane,  Wash.,  was  recently  killed 
while  alighting  from  a  Great  Northern  train 
at  Loon  Lake,  Wash. 

John  M.  Eshleman,  from  1911  to 
1914  president  of  the  California  Railroad 
Commission,  died  at  Indio,  Cal.,  Feb.  28. 


Civil  Service  Examinations 

United  States. — An  open-competitive  exami- 
nation for  junior  civil  engineers.  Grades  1  and 
2,  salaries  from  $1,200  to  $1,680  and  $720  to 
$1,080  respectively,  will  be  held  March  22  and 
23  at  the  usual  places.  These  positions  are  in 
connection  with  the  Interstate  Commerce  Com- 
mission on  the  valuation  of  the  property  of 
railroads.  Applicants  for  the  examination  for 
civil  engineers  of  grade  1  will  be  obliged  to 
show  that  they  have  had  either  five  years' 
experience  in  civil  engineering,  two  of  which 


must  have  been  railway  civil  engineering,  or 
a  civil  engineering  education  in  a  recognized 
school  and  two  years'  experience,  one  of  which 
must  have  been  railway  civil  engineering,  while 
those  of  grade  2  must  prove  that  they  have  had 
either  two  years'  experience  in  engineering  as 
civil  engineers,  structural  engineers  or  super- 
visors of  building  construction,  or  an  educa- 
tion equal  to  three  years  of  a  recogniized  tech- 
nical school.  The  age  limits  are  between 
twenty-one  and  thirty-six  years.  The  applica- 
tion form  for  both  examinations  may  be  se- 
cured from  the  United  States  Civil  Service 
Commission  at  Washington,  D.  C,  or  anyone 
of  the  civil  service  boards  throughout  the 
country,  by  specifying  form  2039  and  the  title 
of  the  examination. 

Another  open-competitive  examination  is  an- 
nounced for  laboratory  assistant,  Bureau  of 
Standards,  salary  from  $900  to  $1,200  a  year, 
to  be  held  on  April  12-13.  The  requirements 
for  participating  in  this  examination  include 
a  thorough  knowledge  of  physics  and  civil, 
mechanical  or  electrical  engineering.  The  age 
limit  is  between  twenty  and  thirty-five  years. 
It  is  suggested  that  applicants  desiring  to  take 
the  examination  should  apply  for  a  copy  of  the 
Manual  of  Examinations  for  the  spring  of 
1916,  and  form  1312,  giving  the  title  of  the 
examination.  Application  may  be  made 
through  the  same  sources  given  above. 

Philadelphia. — The  Civil  Service  Commission 
announces  examinations,  open  to  residents  of 
the  city,  for  positions  enumerated  below,  to  be 
held  on  the  dates  given.  Applications  must  be 
secured  and  filed  with  the  commission  four 
days  before  the  date  of  examination.  Forms 
may  be  obtained  from  the  commission  at  room 
976,  City  Hall.     The  examinations  are  for: 

Assistant  Engineer  in  charge  of  testing 
laboratory,  Bureau  of  Surveys,  salary  $3,000 
a  year,  to  be  held  March  10  and  11.  The  duties 
of  this  position  include  the  directing  of 
physical  and  chemical  testing  of  cement,  con- 
crete, steel,  paints,  oils,  waterproofing  com- 
pounds, asphalt,  coal,  building  stone,  paving 
brick,  and  other  materials,  and  the  making  of 
investigations  required  in  connection  with  the 
testing  laboratory  work.  Applicants  must  be 
at  least  thirty  years  of  age,  and  have  had  eight 
years'  active  laboratory  experience. 

Architectural  Draftsman,  salary  from 
$900  to  $1,200  a  year,  to  be  held  April  3  and  4. 
Applicants  shall  have  had  six  months'  experi- 
ence and  a  definite  knowledge  of. the  principles 
of  architectural  drafting.  The  work  is  mak- 
ing details  and  drawings,  and  elevations  and 
perspectives  of  building  construction. 

Architectural  Draftsman,  salary  from 
$1,200  to  $1,500  a  year,  to  be  held  April  5  and 
6.  The  qualifications  for  this  position  are  simi- 
lar to  that  noted  above.  The  duties,  of  course, 
will  be  of  a  more  responsible  nature  commen- 
surate with  the  difference  in  salary. 

Assistant  Engineers,  Highway  Depart- 
ment, salaries  $2,100  and  $2,500  a  year,  to  be 
held  April  7  and  8.  The  duties  for  the  lesser 
position  include  general  supervision  of  the  con- 
struction, inspection  and  maintenance  of  high- 
ways, bridges  and  sewers,  so  far  as  they  are  a 
part  of  highway  work,  and  also  the  work  of 
employees  in  this  department.  The  applicant 
must  be  a  civil  engineer  and  have  had  two 
years'  experience  in  road  work.  The  better 
position,  on  the  other  hand,  includes,  as  duties, 
besides  this  general  supervision,  that  of  office 
work  and  correspondence.  The  applicant  for 
this  examination  must  also  have  a  civil  engi- 
neering training  and  three  years'  experience 
in  highway  work. 

Rodman,  City  Transit  Department,  salary 
from  $840  to  $960  a  year,  to  be  held  April  4. 
To  assist  in  making  surveys  and  giving  lines 
for  the  construction  of  subway  and  elevated 
structures.  Candidate  must  have  the  neces- 
sary mathematical  knowledge  to  understand 
the  use  and  adjustment  of  the  transit,  the 
reading  of  rods,  chaining,  and  keeping  notes, 
and  to  compute  and  plot. surveys  or  quantities 
of  materials  entering  into  construction.  This 
will  necessitate  a  year's  experience  at  least 
in  surveying  work. 
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Consider  Building  Chain  of  Auto- 
mobile Plants  in  Russia 

Benton  Hopkins,  representing  Samuel  Aus- 
tin &  Son  Company,  engineers  and  builders 
of  Cleveland,  and  the  Morgan  Engineering 
Company  of  Alliance,  Ohio,  sailed  for  Russia, 
Feb.  22,  to  open  the  way  for  the  construc- 
tion of  a  string  of  automobile  plants.  The 
plant,  immediately  under  consideration,  is  the 
first  one  of  a  group  of  27  large  self-contained 
plants  of  various  kinds,  which  are  to  be  erected 
in  Russia  as  a  part  of  a  movement  for  placing 
that  country  on  the  map  industrially.  A 
group  of  influential  Russian  people  are  back 
of  the  project,  and  are  very  much  in  earnest 
in  making  the  country  as  independent  as  pos- 
sible from  outside  countries  in  the  procuring 
of  the  manufactured  articles  which  are  needed. 
The  first  plant  will  be  used  for  the  manufac- 
ture of  automobiles  and  motor-trucks. 


Motor    Squeegee    Street    Washer 
Removes  Impacted  Filth 

A  motor  driven  street  washer  that  is  said  to 
clean  a  street  as  a  rubber  squeegee  cleans  a 
window,  and  which,  it  is  claimed,  will  remove 
impacted  dirt  and  filth  in  a  manner  impossible 
by  ordinary  methods  has  been  put  on  the 
market  by  the  Sterling  Motor  Truck  Company, 
of  West  Allis,  Milwaukee,  Wis.,  under  the 
name  of  the  Sterling-Kindling  motor  squeegee 
street  washer. 

The  machine  consists  of  a  special  Sterling 
worm-driven  chassis  upon  which  is  mounted 
a  1000-gal.  steel  tank.  Immediately  in  front 
of  the  front  fenders  are  two  flusher  nozzles 
controlled  by  the  driver  by  means  of  a  lever. 
The  nozzles  by  sprinkling  the  surface  of  the 
street  prevent  the  agitation  of  dust,  and  also 
dampen  the  attached  matter  so  that  the 
squeegee  roller  can  force  it  loose  from  the 
pavement,  and  wash  the  surface  clean.  Sup- 
plementing the  function  of  the  nozzles  in 
loosening  the  attached  matter,  and  to  prevent 
the  squeegee  from  being  compelled  to  handle 
too  large  a  mass  of  material,  a  pair  of  heavy 
pavement  sweeping  brooms  are  fitted  behind 
the  front  nozzles,  the  purpose  of  which  are  to 
force  aside  the  large  refuse  so  that  it  will  be 
suspended  in  the  water,  leaving  the  squeegee 
to  wash  up  the  tightly  adhered  material  by 
frictional  action.  Mounted  near  the  center  of 
the  chassis  frame,  and  underneath  it,  is  a 
squeegee  19  in.  in  diameter,  and  8  ft.  long. 
Each  rubber  spiral  is  easily  detachable,  and 
is  mounted  in  a  special  kiln-dried  wood  holder 
of  large  wearing  surface.  The  squeegee  at- 
tachment is  flexibly  mounted  and  counter- 
balanced in  such  a  way  that  when  adjusted  to 
a  certain  pressure,  it  is  impossible  for  the 
roller  to  work  loose,  and  the  pressure  against 
the  surface  of  the  street  is  uniform,  the  rubber 
strips  being  6   in.   deep   and   affording   large 


wearing  surface.  A  toggle  joint  linkage  ter- 
minating in  a  lever  in  the  driver's  cab,  enables 
him  to  easily  and  quickly  place  the  squeegee 
attachment  in  and  out  of  engagement  with  the 
street  and,  when  returning  from  washing  a 
section  of  street,  to  lift  the  roller  out  of  con- 
tact with  the  pavement. 

The  tank  is  fitted  with  a  water  meter  which 
indicates  the  amount  of  water  flowing  through 
it.  It  contains  four  valves  near  the  front  end 
for  distributing  water  to  the  front  and  to  the 
side  nozzles  near  the  squeegee  roller. 


Car  Coupling  Breaks  Sidewise 

A  mine  car  coupling  designed  to  come  un- 
done in  a  second  when  broken  sidewise,  but 
to  stay  locked  all  day  unless  released  on  pur- 
pose, has  been  put  on  the  market  by  the 
Macomber  &  Whyte  Rope  Company,  of  Chi- 
cago.    It  is  made  in  two  styles,  fitting  either 


COUPLING    HAS    NO    LOOSE    PARTS 

horizontal  or  vertical  drawbars.  That  for  the 
latter  kind  is  shown  in  the  illustration,  which 
makes  the  method  of  operating  the  coupling 
apparent.  It  is  claimed  for  these  couplings 
that  they  are  rugged  and  simple  to  use,  and 
are  not  affected  by  much  ice  or  other  condi- 
tions which  often  make  the  switching  of  con- 
tractors' rolling  stock  one  continual  delay. 


High-Drum  Mixer  Has  Sectional  Chute 

A  raised  drum,  6%  ft.  from  the  ground  to 
the  discharge  chute,  is  a  feature  of  the  new 
line  of  paving  mixers  brought  out  by  the  Koeh- 
ring  Machine  Company,  Milwaukee,  shown  for 
the  first  time  at  the  Chicago  Cement  Show. 
The  delivery  chute  is  in  sections,  as  shown  in 
the  photograph.  By  turning  the  crank  oper- 
ating a  compensating  gear  at  the  cable-sup- 
ported end  of  the  chute,  the  sections  may  be 
lowered  to  deliver  concrete  from  each  of  them 
at  the  same  level.  As  a  section  is  taken  or 
added  to  the  end  of  the  spout  the  chute  is 
lowered  or  raised  respectively. 

Other  features  of  the  new  line,  called  the 
"Dandie,"  are  the  universal  type  of  bearing  to 
insure  automatic  alignment  and  the  slots  in  the 
reversible  front  wheels  into  which  a  driving 
gear  meshes,  thus  eliminating  an  extra  cast 
gear.  All  operations  of  these  pavers,  which 
are  made  in  10  and  20-cu.  ft.  dry  capacity,  are 
controlled  by  one  man  from  levers  at  the  side. 


DELIVERY  CHUTE  FITTED  IN  SECTIONS 

Batch  mixers  of  5  and  10-cu.  ft.  capacity  with 
low  charging  platform  or  side  loader  complete 
the  "Dandie"  line. 


Business  Note 

The  Concrete  Steel  Company,  42  Broadway, 
New  York  City,  has  opened  a  district  sales 
ofiice  at  Birmingham,  Ala.  The  offiee  will  be 
under  the  personal  direction  of  William  Piez, 
who  has  had  a  long  experience  in  handling  re- 
inforcing bars  and  concrete  specialties. 


BBOOHS  FORCE  ASIDE  LARGE  REFUSE  AND  SQUEEGEE  IX)OSENS  ATTACHED  MATTER 


Trade  Publications 

The  following  companies  have  recently  issued 
trade  literature: 

Smith  Engineering  Works,  Milwaukee,  Wis., 
booklet,  24  pages,  portable  crushing  plants,  a 
plain  talk  to  Bill  Jones. 

Alexander  Milburn  Company,  Baltimore, 
Md.,  catalog,  52  pages,  portable  acetylene 
lights  for  outdoor  illumination;  oxy-acetylene 
generator. 

National  Tube  Company,  Pittsburgh,  cata- 
log, 72  pages,  the  whole  Kewanee  line  of 
specialties;  unions,  couplings,  joints,  valves, 
etc. 

Pneumatic  Placing  Company,  2  Rector 
Street,  New  York,  circular,  4  pages,  pneumatic- 
concrete-mixer  installation  on  self-propelled 
material  railway  car. 

Link-Belt  Company,  Chicago,  book  249,  24 
pages,  reprint,  "Insuring  the  Coal  Supply," 
by  H.  J.  Edsall,  describing  apparatus  for  han- 
dling and  storing  coal. 

Thew  Automatic  Shovel  Company,  Lorain, 
Ohio,  circulars  22,  24  and  26;  12  pages,  6  pages 
and  folder  respectively,  full-circle  shovels  and 
combination  boom  shovel. 

Blaw  Steel  Construction  Company,  Pitts- 
burgh, bulletin  68,  12  pages,  reprint  of  an 
article  on  concrete  construction  and  design  of 
water  tower-tank  at  Middleboro,  Mass. 

Brown  Hoisting  Machinery  Company,  Cleve- 
land, Ohio.  Catalog  D,  1916,  6x9  in.,  64 
pages,  illustrated.  Describes  the  Brownhoist 
tramrail  system,  trolleys  and  electric  hoists  in 
their  application  to  power  plants,  factories 
and  warehouses. 

E.  I.  du  Pont  de  Nemours  &  Company,  Wil- 
mington, Del.  Booklet,  6x9  in.,  128  pages,  il- 
lustrated; a  handbook  on  high  explosives,  first 
section.  Instructions  as  to  the  best  and  safest 
methods  of  handling,  thawing,  priming,  and 
firing  explosives  are  contained  in  this  booklet. 
The  opening  paragraphs  describe  the  du  Pont 
plant  and  organization,  the  balance  of  the  text 
dealing  entirely  with  the  problems  of  ex- 
plosives. In  the  chapter  on  thawing,  besides 
the  suggestions  on  how  this  operation  should 
be  and  should  not  be  performed,  there  are  con- 
tained numerous  drawings,  illustrating  houses 
and  systems  best  adapted  for  this  work.  Like- 
wise, on  priming  and  firing  there  are  included 
illustrations,  showing  the  right  practice;  in 
connection  with  the  latter,  the  various  uses  to 
which  dynamite  is  put  are  enumerated  and  de- 
scribed in  detail.  The  latter  part  of  the  book 
is  devoted  to  "don't"  advices  and  a  glossary. 
The  entire  set,  first  and  second  sections,  which 
may  be  secured  from  the  du  Pont  company,  is 
without  doubt  a  valuable  adjunct  to  every  con- 
tractor's library,  no  less  for  the  simple  advice 
they  contain  than  for  the  innumerable  hints 
for  handling  explosives. 
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The  New  Chief  of  Engineers 

IN  the  light  of  the  present  movement  to 
bring  into  closer  relationship  and  mutual 
interchange  of  knowledge  the  engineers  of 
the  two  Americas,  it  seems  a  happy  coin- 
cidence that  a  moving  up  in  rank  in  the 
U.  S.  Army  Engineer  Corps,  due  to  the  re- 
tirement on  account  of  age  of  Brig.-Gen. 
D.  C.  Kingman,  should  bring  to  its  head 
such  a  man  as  Brig.-Gen.  William  M.  Black, 
whose  appointment  as  chief  of  engineers  is 
noted  in  the  news  section  of  this  isoue. 
General  Black  knows  the  Latin-American 
peoples,  and  proved  by  his  actions  in  Cuba 
that  he  appreciates  the  worth  of  their  engi- 
neers. In  addition  he  has  had  broad  ex- 
'perience  in  dealing  with  problems  vital  to 
many  of  the  Latin-American  countries. 
In  any  gathering  of  engineers  during  his 
term  of  office  such  as  occurred  during  the 
recent  Pan-American  Scientific  Congress  in 
Washington,  the  International  Engineering 
Congress  at  the  Panama-Pacific  Exposition 
in  San  Francisco,  or  minor  conventions  in 
which  the  engineers  of  the  two  Americas 
come  into  contact,  it  cannot  but  have  a  good 
effect  upon  the  engineers  of  the  countries 
to  the  south  to  encounter  as  the  official  head 
of  our  military  engineers  a  man  so  familiar 
with  their  problems,  so  well  versed  in  their 
ways  and  so  appreciative  of  their  worth. 

Would  Highway  Engineers  Respond? 

AN  ARMY  officer  of  high  rank  told  a 
gathering  of  engineers  recently  that 
the  War  Department  lacks  iniormation  on 
the  strength  of  highway  bridges  and  on 
the  grades,  surfacing  and  conditions  of 
roads  throughout  the  country.  Although 
an  army  could  hardly  move  to  repel  inva- 
sion or  execute  maneuvers  without  such 
knowledge,  repeated  efforts  have  failed  to 
have  it  added  to  the  excellent  maps  of  the 
United  States  Geological  Survey.  The 
obstacle  has  been,  so  it  is  stated,  the  im- 
possibility of  securing  an  appropriation  for 
the  work.  There  is  a  way,  the  Engineering 
Record  believes,  of  getting  part  of  the  de- 
sired information  promptly  and  at  the  nom- 
inal expense  of  postage  and  the  time  of 
draftsmen  required  to  transfer  it  to  existing 
maps.  Judging  from  the  courtesy  of  engi- 
neers in  official  positions  to  the  Engineer- 
ing Record  in  forwarding  information  re- 
quested by  letters — and  for  less  vital  rea- 
sons— state  and  county  engineers  every- 
where would  respond  promptly  to  a  request 
from  the  War  Department  for  all  the  data 
in  their  possession.  After  all  of  the  in- 
formation which  can  be  secured  in  this 
way  is  in  hand,  missing  and  evidently  in- 
accurate data  can  be  secured  and  corrected 
by  field  survey.  In  many  sections  of  the 
country,  probably,  the  data  are  not  in  hand 
and  such  survev  work  will  be  needed  before 


any  but  the  most  meager  information  can 
be  secured.  Eventually  the  whole  country 
will  need  to  be  covered  by  field  work,  for 
obviously  the  data  gathered  by  highway  en- 
gineers are  not  always  as  complete  as  needed 
for  army  purposes.  At  present,  however, 
quick  action  is  needed.  Probably  most  of 
the  information  in  reference  to  the  North 
Atlantic  and  the  Pacific  coast  roads  is  in 
fairly  good  shape  and  could  be  quickly  as- 
sembled. In  the  Southern  and  the  Gulf 
states  the  data  may  not  be  so  readily  avail- 
able. Taking  the  country  as  a  whole,  how- 
ever, much  data  can  be  quickly  collected. 
The  cost  would  be  trifling. 

Short  Courses  vs.  Conventions 

THIS  journal  has  in  the  past  argued  for 
a   single   national   highway   convention 
each  year,  supplemented  by  state  and  dis- 
trict conventions,   giving  special  attention 
to  the  local  conditions.     The  rapid  spread 
during   recent   years   of    short   courses    in 
highway  work  leads  one  to  believe  that  this 
desideratum,  at  least  so  far  as  district  meet- 
ings are  concerned,  has  possibility  of  accom- 
plishment.    Within    the   last   two   months 
there  have  been  not  less  than  ten  of  these 
short    courses,    in    as    many    universities. 
Registrations  have  run  as  high  as  500.  Such 
short  courses,  when  the  theoretical  lectures 
given  by  the  instructional  force  are  rein- 
forced by  talks  from  practical  men,  serve 
every  function  of  the  state  or  district  con- 
vention.    Moreover,  men  go  to  the  short 
courses  with  a  more  serious  purpose,  the 
idea  of  a  junket  being  entirely  absent.    In- 
stead, therefore,  of  encouraging  state  and 
district  conventions,   fashioned   along   old- 
style  lines,  highway  officials  should  throw 
their  influence  in  favor  of  the  short  courses, 
endeavoring  to  get  their  subordinates  who 
have  any  authority  and  responsibility  in 
the  construction  and  maintenance  of  roads 
to  attend.    Provided  the  instructors  will  see 
that  the  practical  features  and  details  are 
given  adequate  attention  and  that  sufficient 
time  is  allowed  for  questions  and  discussion, 
the  further  development  of  the  short-course 
movement  is  destined  to  have  a  great  in- 
fluence for  good  upon  highway  building  and 
maintenance. 

Forestall  Typhoid  Epidemics 

TYPHOID  epidemics  are  prevalent  at  this 
season  of  the  year  in  localities  using 
untreated  surface  water  supplies.  Rains 
and  melting  snow  wash  foul  matter  into 
streams.  This  condition  leads  the  New 
York  State  Department  of  Health  to  say,  in 
its  monthly  Almanac,  that  "water-borne 
epider.'.ics  of  typhoid  fever  in  towns  with 
unprotected  water  supplies  may  be  safely 
set  down  as  an  Almanac  prediction  for 
March,  1916."     In  the  light  of  recent  ad- 


vances in  the  art  of  water  sterilization,  how- 
ever, there  is  not,  to-day,  the  same  ground 
for  alarm  which  existed  a  decade  ago.    Al- 
though   sterilization    cannot    generally  .be 
considered  as  a  substitute  for  filtration,  but 
rather  as  a  supplement,  much  good  will  re- 
sult from  the  installation  of  chlorinating 
apparatus   in   towns  not  provided  with  a 
filter    plant.     The    State    Department    of 
Health  estimates  that  about  6,750,000  people 
in  New  York  State  are  now  receiving  a 
public  supply  of  pure  water;  900,000  receive 
water  from  questionable,  and  250,000  from 
distinctly  dangerous  public  sources,  while 
about  2,000,000  people  depend  on  private 
sources  of  supply.    For  the  1,150,000  people 
in  municipalities  with  dangerous  or  doubt- 
ful public  water  supplies  this  is  a  good  time 
of  year  to  consider  whether  it  is  not  poor 
economy  to  run  the  risk  involved  in  drink- 
ing   unpurified    water    from    unprotected 
ponds  and  streams.    All  such  waters  may  be 
rendered  safe  for  drinking  by  simple  and 
inexpensive  processes  of  filtration  or  dis- 
infection.    The  installation  of  a  plant  for 
disinfecting    water    by    means    of    liquid 
chlorine,  the  Health  Department  points  out, 
will  insure  the  protection  of  most  supplies 
at  an  altogether  negligible  cost — between 
one  and  two  cents  per  person  per  year. 

City  Planning  in  Philadelphia 

TWO  WEEKS  AGO,  in  commenting  on 
the  pioneer  work  of  the  Newark  City 
Plan  Commission,  the  Engineering  Record 
mentioned  the  pioneer  city-planning  work 
of  another  sort  being  done  in  Philadelphia 
in  the  undeveloped  South  Philadelphia  tract. 
Newark's   problem    is    one   of   conception; 
Philadelphia's  is  one  of  execution.    How  the 
Philadelphia  Bureau   of  Surveys,  through 
its   General   Plans   Division,   is   doing  the 
work — providing  deeper  building  lots,  mak- 
ing street  widths  fit  the  needs,  introducing 
open  places  and  other  irregularities  to  break 
up   the   monotony   that   characterizes    the 
older  streets  of  most  American  cities — is 
set  forth  at  length  on  page  344.     An  at- 
tempt has  been  made  to  go  deeper  into  the 
reasons  for  certain  details  than  this  journal 
ha^  ever  done  before,  and  the  Engineering 
Record  hopes  the  article  will  be  valuable  to 
all  city  planners.       As  pointed  out  in  the 
beginning  of  the  article,  the  large  South 
Philadelphia   tract   affords   an   exceptional 
field  for  the  city  planner  in  that  it  is  now 
almost  wholly  undeveloped,  is  adjacent  to 
the  developed  sections  and  can  be  rather 
definitely  assigned  to  certain  uses.     Aside 
from  that,  the  planners  are  most  fortunate 
in  that  the  authority  of  the  Board  of  Sur- 
veyors is  broad,  and  the  board  is  able  to 
put  its  plans  through  without  interference 
from    olh;r   municipal    authorities.     This 
was  not  always  so,  however,  and  the  Gen- 
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eral  Plans  Division  was  obliged  to  do  much 
missionary  work  before  it  could  get  a  fa- 
vorable attitude  toward  its  efforts.  The 
whole  subject  is  one  that  is  rapidly  coming 
to  the  front,  and  the  Engineering  Record 
welcomes  this  double  opportunity  of  com- 
mending the  excellent  work  of  Philadel- 
phia's engineers,  and  setting  forth  ideas 
that  may  be  of  service  to  others  who  have 
not  advanced  so  far  in  the  new  combination 
of  science  and  art. 


The  Road  Builders'  Convention 

LAST  week  the  American  Road  Builders' 
Association  held  a  convention  and  a 
manufacturers'  exhibition  in  Pittsburgh. 
This  was  the  meeting  scheduled,  so  this 
journal  holds,  in  violation  of  the  spirit  of 
the  agreement  under  which  the  Pan-Amer- 
ican Road  Congress  was  held  in  Oakland, 
Cal.,  last  September.  The  prejudice  against 
the  convention  on  account  of  this  violation, 
and  the  efforts  made  to  dissuade  manufac- 
turers from  exhibiting,  had  a  very  notice- 
able effect.  The  attendance  was  only  fair 
and  composed  very  largely  of  local  people — 
from  Pennsylvania  and  West  Virginia. 
State  highway  officials  were  noticeable  by 
their  absence.  The  machinery  and  mate- 
rials show  was  only  a  shadow  of  its  former 
self.  It  was  a  distinct  disappointment 
to  those  ignorant  of  the  efforts  made  to 
quash  the  exhibit  entirely,  and  who  conse- 
quently had  set  their  standards  by  the  great 
exhibit  in  Chicago  in  December,  1914. 

Contrasted  with  the  Second  National  Con- 
ference on  Concrete  Road  Building,  held  two 
weeks  previously  in  Chicago,  the  Pitts-i 
burgh  meeting  made  a  poor  showing,  both 
in  attendance  and  in  caliber  of  men.  Com- 
pared with  other  road  meetings,  however, 
the  showing  was  favorable,  at  least  in  the 
number  of  interested  attendants  at  the  ses- 
sions. This  is  true  whether  the  meeting  be 
contrasted  with  previous  conventions  of  the 
same  association  or  with  the  American  Road 
Congresses,  held  under  the  auspices  of  the 
American  Highway  Association.  In  fact, 
it  is  difficult  to  recall  any  sessions  of  the 
road  congresses  where  discussion  has  been 
80  keen  as  in  the  sessions  on  concrete  and 
on  brick  roads  at  Pittsburgh. 

One  naturally  inquires  whether  the  Pitts- 
burgh meeting  gave  any  indication  as  to 
what  might  be  expected  in  reference  to  the 
possibility  of  holding  only  one  national 
highway  convention  in  the  future.  Some 
expected  that  the  showing  would  be  so  poor 
as  to  force  the  American  Road  Builders' 
Association  into  seeking  for  some  arrange- 
ment with  the  American  Highway  Associa- 
tion by  which  simultaneous  sessions  would 
be  insured.  The  result  did  not  bear  out  the 
expectation.  While,  broadly,  last  week's 
convention  was  a  second-rate  affair,  it  indi- 
cated that  the  association  has  enough  vir- 
ility to  force  recognition  and  to  be  a  real 
factor  in  the  future  of  highway  promotion. 
It  will  not  be  lightly  pushed  aside.  Where- 
as the  American  Highway  Association  is  a 
continuing  organization  that  not  only  holds 
a  convention  annually  but,  by  its  highway 
publicity  work  and  the  publication  of  the 
Good  Roads  Year  Book,  renders  a  service 
throughout  the  year,  the  Road  Builders'  As- 


sociation exists  solely  for  the  purpose  of 
holding  a  convention  and  a  show.  Never- 
theless, it  has  demonstrated  its  ability  to 
hold  a  meeting  under  adverse  circumstances, 
even  though  it  failed  badly  on  the  machin- 
ery and  materials  exhibit. 

The  conclusion  that  must  be  reached, 
therefore,  is  that  the  American  Road 
Builders'  Association  is  still  a  factor  to  be 
reckoned  with  in  the  highway  field.  If,  in 
the  face  of  all  of  the  opposition  it  met  in 
connection  with  the  Pittsburgh  convention, 
it  was  able  to  do  anything  at  all — which  it 
did — it  should  receive  recognition,  even 
though  it  renders  a  smaller  service  to  the 
highway  field  than  its  younger  and  more 
energetic  rival. 


Shall  We  Save  New  York? 

THE  title  of  this  note  was  used  as  the 
heading  for  a  full-page  advertisement 
run  in  the  New  York  City  newspapers  this 
week,  introducing  a  remarkable  campaign 
to  safeguard  a  certain  section  of  the  city 
against  factory  invasion.  Some  years  ago, 
after  the  completion  of  the  Interborough 
subway,  the  wholesale  clothing  dealers  and 
manufacturers  began  to  desert  the  section 
along  Broadway  from  City  Hall  to  Thir- 
teenth Street  and  spread  northward  as  far 
as  about  Twenty-third  Street.  This  section 
built  up  very  rapidly  with  loft  buildings 
devoted  exclusively  to  the  housing  of  these 
interests,  but  such  was  the  movement  that 
long  since  Twenty-third  Street  ceased  to  be 
the  northern  limit  of  the  new  district.  Now 
clothing  factories  can  be  found  as  far  north 
as  Thirty-seventh  Street.  Even  Fifth 
Avenue,  the  city's  finest  retail  business 
street  (reference  is  made  to  the  section 
south  of  Fifty-ninth  Street),  has  been  in- 
vaded. 

The  result  is  that  loft  buildings  without 
any  character  architecturally,  covered  in 
every  window  and  at  every  floor  level  with 
flaring  gold-letter  signs  proclaiming  the 
names  of  the  wares  and  their  makers,  are 
destroying  the  character  of  a  district  here- 
tofore devoted  exclusively  to  residences, 
handsome  hotels  and  clubs,  theaters,  Res- 
taurants and  high-class  retail  establish- 
ments. Obviously  the  district  would  lose 
its  characteristics  were  the  increase  in  the 
number  of  factories  to  continue  at  the 
present  rate. 

The  high-class  retail  mercantile  establish- 
ments, therefore,  have  banded  together  and 
have  decided  to  use  the  dollar  argument  in 
their  campaign.  One  can  prophesy  that  it 
will  prove  effective.  Twelve  prominent 
companies — including  such  establishments 
as  B.  Altman  &  Company,  Lord  &  Taylor 
and  James  McCreery  &  Company — have  an- 
nounced in  full-page  advertisements  that 
they  will  give  preference  in  their  purchases 
of  cloaks,  suits,  furs,  clothing,  etc.,  to  firms 
whose  manufacturing  plants  are  located 
outside  of  a  zone  bounded  by  Thirty-third 
and  Fifty-ninth  Streets,  Third  and  Seventh 
Avenues.  They  promise,  further,  that  they 
will  not  show  this  preference  until  Feb.  1, 
1917,  thus  enabling  manufacturers  now  lo- 
cated in  this  zone  to  secure  other  quarters. 
They  promise,  too,  that  consideration  will 
be   given    those   firms    that    remove   their 


plants.  It  is  stated  that  as  soon  as  the  seri- 
ousness of  the  situation  was  put  to  the 
clothing  manufacturers  they  assented  to  the 
plan  and  agreed  to  help. 

In  this  campaign  the  retail  merchants  are 
receiving  the  hearty  support  of  hotels, 
clubs,  banks  and  other  mercantile  establish- 
ments in  the  specified  zone.  Without  a 
doubt  the  city  of  New  York  will  benefit  by 
the  segregation — or  rather  the  exclusion 
campaign.  It  is  significant,  though,  that 
accomplishment  of  the  desired  end  is  not 
allowed  to  wait  upon  securing  suitable  legis- 
lation. In  fact,  it  may  be  questioned 
whether  the  legislation  would  be  legal,  since 
the  factories  in  themselves  are  not  a 
nuisance. 

While  those  unfamiliar  with  the  situation 
will  feel  that  the  action  taken  is  rather 
drastic,  it  needs  only  an  examination  on  the 
ground  to  convince  one  that  quick  and  force- 
ful steps  are  needed.  Much  that  attracts 
visitors  to  the  city  is  concentrated  in  the 
exclusion  zone.  If  allowed  to  deteriorate 
the  impression  made  by  the  city  on  visitors 
will  be  decidedly  unfavorable.  One  can 
wish,  therefore,  that  the  efforts  of  the 
manufacturers  will  prove  successful. 


Qualifications  for  Engineering 
Work 

IN  accordance  with  the  announcement 
made  some  time  ago,  the  Carnegie 
Foundation  for  the  Advancement  of  Teach- 
ing has  sent  a  second  letter  to  the  members 
of  engineering  societies  asking  them  to  in- 
dicate the  qualifications  which  make  for 
success  in  professional  work.  Unlike  the 
first  letter,  however,  which  made  no  sug- 
gestions as  to  the  needed  qualifications,  the 
second  circular  in  giving  a  summary  of 
the  results  of  the  first  inquiry  presents 
certain  qualities  for  consideration. 

The  readers  of  the  Engineering  Record 
know,  from  the  account  given  in  the  report 
of  the  annual  meeting  of  the  American 
Society  of  Civil  Engineers,  in  the  issue  of 
Jan.  22,  and  the  editorial  on  the  subject 
the  following  week,  what  the  first  returns 
were.  The  essential  factors,  summarized 
from  the  first  letter,  fall  naturally  into  six 
groups,  and  these  are  named  here  in  the 
order  of  their  importance,  as  determined  by 
the  frequency  of  their  occurrence  in  the 
replies : 

1.  Character,  integrity,  responsibility,  re- 
sourcefulness, initiative. 

2.  Judgment,  common  sense,  scientific 
attitude,  perspective. 

3.  Efficiency,  thoroughness,  accuracy,  in- 
dustry. 

4.  Understanding  of  men,  executive 
ability. 

5.  Knowledge  of  the  fundamentals  of  en- 
gineering science. 

6.  Technique  of  practice  and  of  business. 
With  this  tabulation  before  them  the  mem- 
bers of  the  society  are  now  asked  to  indi- 
cate their  views  as  to  the  relative  impor- 
tance of  these  qualifications. 

Naturally,  what  is  desired  is  a  single  ar- 
rangement of  these  six  groups  which  will 
most  nearly  indicate  the  views  of  the  coun- 
try's engineers.  Manifestly,  however,  the 
individual  in  picking  a  new  employee  or  in 
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determining  upon  promotion  will  arrange 
these  groups  in  accordance  with  the  require- 
ments of  the  position  in  mind.  For  a  given 
position,  requiring  a  certain  type  of  men- 
tality, some  one  group  will  stand  out  as 
much  more  important  than  the  others,  while 
that  group  may  be  far  down  the  scale  when 
another  position  is  in  question. 

If,  for  example,  a  designer  is  to  be  se- 
lected, the  rearrangement  of  the  groups 
(using  the  catch  word  only)  might  be  as 
follows:  Knowledge,  judgment,  technique, 
character,  efficiency,  understanding  of  men. 
In  other  words,  such  a  man,  devoting  him- 
self entirely  to  the  drafting  room,  where 
his  characteristics  and  peculiarities  do  not 
affect  those  outside  the  organization,  with 
little  work  of  an  executive  character,  might 
do  very  well  even  with  low  grading  on  the 
understanding-of-men  group. 

On  the  other  hand,  if  candidates  are  hired 
for  construction  work,  the  understanding- 
of-men  group  might  be  placed  first  in  im- 
portance, with  the  other  groups  in  the  fol- 
lowing order:  Judgment,  character,  tech- 
nique, efficiency,  knowledge. 

Again,  should  the  position  be  one  in 
which  the  young  man  will  quickly  find  it 
necessary  to  do  executive  work  and  to  bear 
considerable  responsibility  in  the  absence 
of  his  chief,  the  order  of  importance  would 
probably  be  that  summarized  from  the  re- 
plies to  the  foundation's  first  letter. 

Without  a  doubt,  too,  the  qualifications 
making  for  the  largest  success  in  profes- 
sional work  should  be  grouped  about  as 
indicated  in  the  first  reply.  This  standard 
— the  largest  success — was  probably  in  the 
minds  of  the  members  of  the  professions  in 
sending  in  their  first  answers.  Instead  of 
thinking  of  the  different  kinds  of  positions 
likely  to  occur  in  an  engineering  organiza- 
tion, and  indicating  the  qualifications  needed 
for  them,  they  took  the  larger  view  and  in- 
dicated the  characteristics  needed  for  the 
commanding  positions.  The  replies  to  the 
second  letter  will  undoubtedly  be  based  upon 
the  same  view. 

It  is  well  known  that  the  information 
Professor  Mann,  who  is  conducting  the  in- 
vestigation for  the  Carnegie  Foundation,  is 
gathering  is  to  be  used  in  connection  with 
a  determination  of  the  proper  method  of 
engineering  education.  The  question  then 
occurs  whether  there  should  be  only  one 
type  of  education  for  the  various  types  of 
positions  in  the  engineering  world.  Un- 
doubtedly there  are  those  who  feel  that  en- 
gineering fundamentals  can  be  so  taught 
and  combined  with  liberal  studies  as  to 
develop  simultaneously  the  qualifications  in 
the  first  three  groups.  If  that  can  be  done 
one  is  willing  to  admit  that  a  single  type  of 
education  may  suffice.  Native  talent  will, 
of  course,  pay  a  large  part  in  the  degree 
to  which  any  group  of  qualifications  is  de- 
veloped in  the  individual. 

It  would  be  interesting,  indeed,  if  Pro- 
fessor Mann's  conclusion  should  lead  to  a 
single  type  of  engineering  course.  It 
would  be  an  indication  of  a  return  to  earlier 
views,  when  education  was  one  and  indi- 
vidual characteristics  were  given  little  con- 
sideration. The  differentiation  in  education 
for  the  main  branches  of  engineering — 
civil,    electrical,    mechanical,    mining    and 


chemical — will  still  persist.  The  general 
type  is  here  referred  to,  rather  than  the 
differentiation  determined  by  the  fields  of 
engineering. 


One  Highway  Convention— The 
Manufacturer's  Opportunity 

FRUITLESS  attempts  have  been  made 
for  several  years  to  bring  the  American 
Highway  Association  and  the  American 
Road  Builders'  Association  to  some  under- 
standing which  would  result  in  the  holding 
of  only  one  national  highway  convention 
annually.  The  meeting  of  the  road  builders 
at  Pittsburgh  last  week  showed  clearly, 
from  the  tempej:  of  thohe  present,  that  the 
two  assocjatidns  are  not  any  closer  to-day 
than  they  were  three  years  ago.  If  any- 
thing, the  breach  has  been  widened.  It  is 
useless  to  hope  for  a  single  convention  as 
the  result  of  initiative  on  the  part  of  either 
of  the  associations  concerned. 

Various  suggestions  for  a  solution  have 
been  made.  In  one  case  the  formation  of  a 
new  organization  into  which  the  others 
might  be  merged  has  been  proposed.  The 
road  builders,  the  older  of  the  two  associa- 
tions, will  not  listen  to  any  such  proposal, 
and  are  determined  to  maintain  their  sepa- 
rate existence.  On  the  other  hand,  the 
American  Highway  Association  has  much 
to  give  up — in  publicity  work  and  in  the 
publication  of  the  Good  Roads'  Year  Book 
— and  if  the  new  association  would  not  con- 
tinue this  work,  the  loss  would  be  a  serious 
one  to  the  highway  field.  Unless  there  is 
assurance  that  its  broader  plans  will  be 
accepted  it  is  hardly  to  be  expected  that 
the  highway  association,  with  a  large  bona 
fide  membership,  will  give  up  its  work.  In 
the  opinion  of  this  journal,  therefore,  it  is 
useless  to  expect  that  a  single  highway  con- 
vention can  be  brought  about  by  amalga- 
mation of  the  existing  organizations. 

Another  suggestion  has  been  that  the 
Association  of  State  Highway  Officials  in- 
vite the  other  two  organizations  to  meet 
simultaneously  with  it.  In  fact,  that  asso- 
ciation has  taken  steps  in  this  direction, 
and  will  invite  the  other  bodies  to  meet  at 
one  place  on  the  same  dates  unless  they 
agree,  previous  to  Aug.  1,  1916,  on  a  joint 
meeting  place.  This  arrangement  would 
allow  the  two  highway  associations  to  main- 
tain their  separate  identities.  It  fails,  how- 
ever, to  make  provision  for  the  road  shows, 
and  on  this  point  the  two  associations  would 
likely  split.  Both  of  them  depend  for  a 
considerable  part  on  revenue  from  the 
shows — for  enough,  at  least,  to  defray  the 
convention  expenses.  This  gives  an  oppor- 
tunity for  squabbling  and  is  a  fatal  defect 
in  the  state  highway  officials'  plan. 

In  the  judgment  of  the  Engineering 
Record  neither  the  amalgamation,  the  third 
organization  nor  the  state  highway  oflScials' 
plan  has  any  likelihood  of  success.  There 
is,  however,  a  way  out. 

The  manufacturers  can  decide  the  issue 
without  any  shadow  of  doubt.  If  they  will 
get  together  and  form  a  manufacturers' 
exhibition  company,  taking  the  management 
of  the  show  out  of  the  hands  of  the  associa- 
tion oflScials,  the  matter  is  settled.     The 


exhibition  company  would  notify  both  the 
American  Road  Builders'  Association  and 
the  American  Highway  Association  that  it 
would  exhibit  at  only  one  show,  and  would 
invite  the  oflScials  of  the  two  organizations 
to  get  together  and  to  agree  upon  a  time 
and  place  of  meeting  at  which  the  exhibi- 
tion company  in  turn  would  pledge  itself  to 
hold  an  exhibition.  If  the  two  associations 
failed  to  agree,  the  exhibition  company 
would  then  exhibit  with  each  in  alternate 
years. 

The  Engineering  Record  believes  that 
this  is  the  only  feasible  solution.  The  con- 
ventions cannot  afford  to  do  without  the 
shows,  which  have  become  a  very  valuable 
feature  of  the  meetings.  If  the  manufac- 
turers will  stand  by  their  exhibition  com- 
pany and  will  refuse  to  yield  to  the  pres- 
sure that  will  be  brought  upon  them,  there 
is  no  doubt  that  the  organization  which 
would  make  a  first  attempt,  if  it  dared,  to 
meet  without  the  show  would  quickly  be 
convinced  of  the  folly  of  its  procedure. 

Without  a  doubt,  too,  the  exhibition  com- 
pany would  be  willing  to  appropriate  a  cer- 
tain sum  to  each  association,  in  order  to 
assist  it  in  defraying  the  expense  of  pub- 
lishing the  proceedings,  and  would  see  that 
the  proper  meeting  places  were  provided. 

This  journal  realizes  that  some  years  ago 
there  was  an  association  of  exhibitors,  and 
that  this  association  could  not  be  held  to- 
gether. Nevertheless,  so  disgruntled  are 
manufacturers  with  the  present  situation 
that  there  is  greater  likelihood  of  success 
now  than  then.  Moreover,  the  exhibitors, 
besides  saving  the  cost  of  the  extra  dis- 
play each  year,  would  probably  get  their 
space  for  less,  since  the  exhibition  company 
would  operate  at  cost,  plus  whatever  appro- 
priations were  made  to  the  highway  organi- 
zations. 

This  proposal  of  an  exhibit  company  or 
association  is  not  by  any  means  new  in  the 
exhibit  field.  The  machinery  and  materials 
exhibits  which  are  held  jointly  with  the 
conventions  of  the  American  Electric  Rail- 
way Association,  the  Master  Car  Builders' 
Association,  the  American  Waterworks 
Association,  the  American  Railway  Engi- 
neering Association,  and  the  American  Con- 
crete Institute  are  financed  in  every  case 
by  exhibition  associations  or  companies. 
The  technical  bodies  have  no  hand  in  ar- 
ranging for  the  shows.  In  fact,  the  holding 
of  a  manufacturers'  exhibit  is  not,  and 
should  never  have  been,  part  of  the  work 
of  the  highway  organizations.  It  is  essen- 
tially a  commercial  matter. 

What  has  been  done  sucessfully  in  other 
fields  is  possible  in  the  highway  field — if 
only  the  manufacturers  have  the  backbone 
to  hang  together. 

It  is  time  that  a  stop  be  put  to  the  dual 
conventions.  The  manufacturers  have  the 
whip  hand.  If  they  will  get  together  and 
stand  solidly  against  the  pressure  that  will 
be  brought  to  bear  against  them,  two  na- 
tional conventions  a  year  in  the  highway 
field  will  be  a  thing  of  the  past. 

The  influential  and  energetic  manufac- 
turers of  road  machinery  and  materials 
must  take  the  initiative.  Highway  engi- 
neers and  contractors,  as  well  as  their 
brother  manufacturers,  will  be  their  debtors. 
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City  Planning  on  an  Exceptionally  Large  Scale  Is  Meeting 
with  Public  Approval  at  Philadelphia 

Radical  Departures  Have  Been  Made  from  Old  Ideas  as  to  Street  Arrangement  and  Sizes 
of  Lots  in  Territory  to  Be  Opened  Up  by  $24,000,000  South  Philadelphia  Improvement 


PROBABLY  the  largest  project  of  com- 
prehensive city  planning,  as  applied  to 
an  undeveloped  district,  ever  undertaken  in 
the  United  States  is  now  being  carried  out 
in  Philadelphia.  This  has  been  made  pos- 
sible by  the  fact  that  the  $24,000,000  South 
Philadelphia  improvement,  described  in  the 
Engineering  Record  of  Sept.  11,  1915,  page 
827,  is  expected,  by  the  removal  of  railroad 
barriers,  to  open  up  about  5000  acres  of  un- 
developed city  land.  In  addition  to  the  ex- 
tensive projects  of  railroad  and  pier  con- 
struction referred  to  in  that  article,  the  or- 
dinance of  Feb.  14,  1914,  under  which  the 
general  improvement  is  being  carried  out, 
authorizes  "such  general  revision  of  the 
lines  and  grades  of  streets  as  may  be  nec- 
essary to  provide  for  the  better  service  and 
development  of  the  waterfronts,  and  more 
direct  and  convenient  approaches  thereto; 
to  provide  for  proper  and  adequate  facili- 
ties for  circulation  and  transportation,  and 
for  commercial,  industrial  and  residential 
development;  and  to  complete  the  city 
plan." 

Long  ago  a  street  plan  was  made  for  this 
section,  following  the  same  arrangement 
of  uniform  rectangular  blocks  as  prevails 
in  the  present  built-up  areas,  with  nothing 
to  break  the  monotony  except  a  few  diag- 
onal streets.  For  some  years  the  Bureau 
of  Surveys,  Department  of  Public  Works, 
through  its  General  Plans  Division,  has 
been  working  on  a  radical  remodeling  of 
this  plan,  with  these  three  principal  ob- 
jectives: A  better  subdivision  of  land  for 
industrial  purposes  and  the  Philadelphia 
type  of  house;  the  classification  of  streets 


SUGGESTED     TREATMENT     OF     OPEN     SPACE     AT 
THIRTY-FOURTH    STREET  AND   SNYDER   AVENUE 

by  widths  and  arrangement  into  main 
thoroughfares  and  business  streets,  sec- 
ondary streets,  minor  residential  streets, 
and  parkways;  and  the  creation  of  parks, 
squares  and  other  open  .spaces  to  relieve 
the    monotony    of   the   streets   and    invite 


artistic  treatment.  At  first  the  efforts 
along  these  lines  met  with  considerable 
local  opposition  but  at  length  the  real-estate 
owners  and  others  saw  the  desirability  of 
the  changes,  and  they  are  now  actively  sup- 
porting the  movement.  The  revised  plans 
for  2000  acres  have  been  officially  estab- 
lished, and  the  plans  for  the  remaining 
area  are  about  completed. 

Deeper  Building  Lots 

The  most  fundamental  aim  of  the  Gen- 
eral Plans  Division  was  to  increase  the 
depth  of  building  lots  and  to  encourage 
more  informal  schemes  of  land  subdivision. 
Philadelphia,  as  is  well  known,  is  built  up 
very  largely  with  one-family  dwellings  in 
solid  rows.  This  type  of  development  is 
generally  approved  and  there  is  no  intent 
to  interfere  with  it.  As  the  built-up  part 
of  the  city  is  laid  out,  however,  and  as  the 
original  city  plan  was  continued  into  the 
undeveloped  South  Philadelphia  region,  the 
block  distances  between  main  or  through 
streets  range  from  381  to  400  ft.  Dividing 
one  of  these  blocks  with  two  intermediate 
streets  of  a  minimum  width  of  40  ft.  gave 
lot  depths  often  not  more  than  45  ft.,  and 
it  is  the  opinion  of  the  Board  of  Surveyors 
that  this  depth  is  not  sufficient  to  insure 
proper  housing  conditions.  On  the  other 
hand,  with  only  one  intermediate  street  the 
lots  became  too  deep,  so  that  the  owners 
found  the  property  difficult  to  market.  Fur- 
thermore, lots  more  than  75  ft.  deep  are 
deemed  undesirable  as  they  encourage  the 
erection  of  small  buildings  behind  the 
houses  and  lead  to  the  creation  of  nuisances. 


n 


J 


Is. 


J 


J     L_ 


Geary      Street 


ris's\ 


FXONT'FOOr    CHARGES    rOB    Strekt    Iuprovements 

ACcoKDiNo  TO  Old  and  New  Plans 

No.  Front- 

of  Width  of       foot 

lou  Dimensions  street        charge 


l«0 

40 

101 

i: 

T2 

s 

<0 
60 
40 
24 
It 


■120 

I     *^ 

140 

t< 

'       ■ 

2> 

< 

( 

]( 

« 
«2 

4 

It 
t 


14  ft. 

itn. 


Old  i'lon— 800  Lota 

0  In.  X  48  ft  0  In...  t     , 

1  In.  z  48  (t.  0  In. . .  i     * 


14  ft  0  m.  X  57  ft  0  In... 

15  ft  «  In.  X  57  ft  0  In... 

14  ft  OIn.  X  54  ft  6  In... 

15  ft  G  In.  X  54  ft.  0  In... 
1<  ft  0  in.  X  58  ft  6  In... 
14  ft  10  ln.x  58  ft  «  In .. . 

14  ft  «  In.  I  58  ft  6  In... 

15  ft  5  in.  I  58  ft  6  In. . . 
It  It  «  in.  X  58  ft  6  In. . . 


14  ft 

16  ft 


yew  Plan — 688  hot* 
0  In.  X  60  ft  0  In. ..  1      ., 
6  In.  X  60  ft  0  in. ..  /     *' 


14  ft     >  in.  X  72  ft  6  In.. 

14  ft  10  In.  X  72  ft  <  in.. 

15  ft     7  in.  X  72  ft  6  In.. 
15  ft    8  In.  X  72  ft  6  in. 


15ft    4V4  In.  X  72ft  OIn. 
■  ft    1 H  in.  X  72  ft  6  In. 


15 


14  ft 
16  ft 

14  ft 

15  ft 
J4ft 

16  ft 

14  ft 

15  ft 


0  In.  X  76  ft  0  In. . . 
6  In.  X  75  ft  0  In... 
0  In.  X  74  ft  0  In. . . 
6  in.  X  74  ft  0  In. .  . 
0  In.  X  73  ft.  6  in. . . 
6  m.  X  78  ft  6  in. .  . 

0  In.  X  75  ft  0  in. ..  1 
6  in.  X  76  ft  0  in. ..  J 


"I 


~\   r 


=0 


^I02'6'' 


*-36'- 


lOZ'e'*  *60^ '  105'-  •>  P*  z^ 


Hart  RAN  F  T      street 


OLD        PLAN 


L 


*-l20'"* 


^>W-f^|E?"4^|=.d^'^i 


af^. 


'/4Wr;h 


601 


6C^\ 


— ^>^- 


<\\/20' 


■IS'7'-- 


"^'Erts 


m 


7SL 


B5 


i^:5E 


PLAN 


r 


r 


1  r 


n 


1     r 


FIG.   1 — FIVE   PSIMARY  BLOCKS  REMODELED   INTO  THREE  TO   GIVE   LARGER  LOTS  AND   MORE   FLEXIBILITY 
Even  on  the  old  plan  the  desirability  of  deeper  lots  on  tha  more  Important  streets  was  recognized. 
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The  only  remedy,  therefore,  seemed  to  be 
a  change  in  the  size  of  the  main  blocks  to 
permit  greater  variety  and  elasticity  of 
subdivision. 


Fig.  1  shows  how  the  streets  have  been 
relocated  in  the  area  bounded  by  Geary, 
Fifteenth,  Hartranft  and  Twentieth 
Streets,  as  well  as  the  detail  dimensions 


of  some  of  the  building  lots  in  the  old  and 
new  plans.  The  changes,  it  will  be  noted, 
are  all  in  the  north-and-south  etreets.  The 
table  shows  the  number  and  sizes  of  the 
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FIGS.  2   AND  3— THE  OLD  STREET  PLAN  AND  THE  NEW— THE  OLD,   RIGID  AND   MONOTONOUS;    THE  NEW,  FLEXIBLE  AND  INTERESTING 
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lots  in  detail  in  the  two  plans,  together 
with  the  charges  per  front  foot  for  the 
street  improvements.  These  charges  are 
materially  less  for  the  new  plan,  and  this 
fact  has  proved  a  potent  argument  with 
the  real-estate  owners. 

It  may  be  said  that  in  time  to  come  a 
different  arrangement  of  the  narrow  inter- 
mediate streets  may  be  made  in  unim- 
proved areas,  and  Mr.  Haldeman,  the  head 
of  the  General  Plans  Division,  has  stated 
that  he  would  like  to  see  this  done,  so  as 
to  give  the  property  ovraers  an  opportunity 
for  adopting  informal  plans  of  the  garden 
city  or  other  type  not  in  conflict  with  the 
general  city-planning  laws.  The  Board  of 
Surveyors  concluded,  however,  that  for  the 
time  being  it  would  be  better  to  exercise  a 
more  rigid  control  over  the  situation. 

Classifying  the  Streets 

Tied  up  with  the  question  of  lot  sub- 
division is  that  of  street  widths.  Business 
and  traffic  usually  seek  the  same  street,  and 
as  only  a  few  streets  can  become  business 
streets  there  is  always  a  tendency  toward 
congestion  if  the  street  is  narrow ;  even  the 
proximity  of  other  streets  of  equal  width 
and  availability  do  not  attract  travel  from 
the  business  street.  The  aim,  therefore, 
has  been  to  select  a  few  streets  as  main 
thoroughfares  and  business  streets  and  fix 
their  widths  so  that  traffic  and  business  will 
instinctively  follow  them  and  have  ample 
freedom  of  movement.  Secondary  streets 
will  take  a  less  amount  of  traffic,  while  the 
narrow  residential  streets  will  be  used  for 
local  purposes  only.  In  Fig.  1  Twentieth 
Street  is  designed  as  a  main  thoroughfare 
and  business  street,  while  Fifteenth,  Sev- 
enteenth and  Nineteenth  as  well  as  Geary 
and  Hartranft,  the  secondary  streets. 

More  diagonal   streets   are   provided   in 
the  new  plan  than  in  the  old.    These  diag- 
onal streets  are  expected  to  carry  heavy 
traffic.     With  industries  ultimately  segre- 
gated along  the  waterfront  and  the  belt 
line  it  becomes  doubly  important  that  they 
may  be  reached  by  direct  routes  without 
the  necessity  of  going  around  two  sides  of 
a  square  for  long  distances.    The  diagonal 
streets  are  equally  impor- 
tant,    also,     in    providing 
direct  routes  for  trunk  sew- 
ers, principal  water  mains 
and     other     underground 
facilities. 

These  diagonals  are  not  i     Tei 

laid  out  perfectly  straight 

for  long  distance.    Minor  fi:;:'^;;:*":::"?''^: 

deviations  such  as  appear  in 


SUGGESTED    TREATMENT    OF    PENROSE    PLACE,    LOOKING  NORTHEAST 


Fig.  3  add  little  to  their  length,  but  give 
them  character  and  add  to  the  interest  of 
their  perspectives. 

Open  Places 

To  afford  variety  and  give  opportunity 
for  the  centralization  of  public  buildings 
for  local  neighborhood  uses,  such  as 
churches,  schools,  libraries  and  other  sim- 
ilar institutions  necessary  to  the  civic  ac- 
tivities of  the  community,  a  number  of 
open  places  have  been  introduced  in  the 
new  plan.  An  important  feature  of  some 
of  these  open  places  is  the  intercepting  of 
the  north-and-south  and  east-and-west 
streets  by  a  sort  of  loop  street,  this  being 
done  to  eliminate  sharp  angles  of  intersect- 
ing streets  and  of  streets  abutting  on  the 
open  places,  and  to  increase  the  economic 
value  and  usefulness  of  the  frontages  of 
the  wider  and  more  important  streets. 
This,  of  course,  means  that  in  general  these 
open  places  must  be  located  between  and 
not  on  the  main  thoroughfares  of  the  rect- 
angular system,  so  that  these  thorough- 
fares will  not  be  cut  off. 

Figs.  2  and  3  show  in  comparison  the 
old  plan  and  the  new  for  the  whole  South 


-^80  -^ 


Philadelphia  district.  The  areas  not  built 
up  are  blackened  in.  The  purely  minor 
streets  in  the  undeveloped  section  are  not 
shown.  Attention  is  called  to  the  warping 
of  the  streets  around  the  open  places. 

It  will  be  noted  that  the  blocks  along 
the  waterfront  and  the  belt  line  are  much 
larger  than  those  elsewhere.  This  is  to 
give  large  industries  a  chance  to  locate 
their  plants  and  expand  them  as  necessity 
arises  without  crossing  streets,  an  oppor- 
tunity they  do  not  enjoy  with  the  present 
small  blocks. 

Attention  is  also  called  to  the  large 
number  of  small  parks  scattered  through 
both  the  built-up  and  the  undeveloped  sec- 
tions in  the  new  plan.  Those  in  the  built- 
up  area  are  already  established  and  the 
system  is  being  extended  through  the  un- 
developed area  as  the  revision  of  the  street 
plans  progresses. 

Economical  Street  Widths 

Considerable  study  has  been  given  to  the 
question  of  economical  street  widths,  with 
the  result  that  a  number  of  unusual  widths 
have  been  adopted.     A  standard  of  18  ft. 
is  used  as  the  width  of  a  roadway  for  two 
lines  of  vehicles,  and  this 
width  is  increased  by  a  unit 
of  8  ft.  for  each  additional 
line,   except   in   streets   to 
be  occupied  with  a  double- 
track    street    railway,    for 
which  an  18-ft.  unit  is  al- 
lowed.     This    gives    road- 
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FIG.    4 — application   OF  FLEXIBLE   PRINCIPLE  TO   ROADWAY  WIDTHS  OF  VARIOUS  CLASSES  OF  STREETS 
Note  that  both  the  temporary  and  the  permanent  roadways  conform  in  width  to  the  standards  adopted  by  the  General  Plans  Division — IS,  26,  36  and  52  ft. 
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ous  commonly  used  widths  up  to  88  ft. 
For  minor  residential  streets  40  ft.  is 
prescribed  by  law  as  the  minimum.  This 
is  made  up  by  an  18-ft.  roadway  and  two 
11-ft.  sidewalks.  For  the  50-ft.  streets  the 
roadway  is  26  ft.  and  the  sidewalks  are  12 
ft.  each.  Sixty-foot  streets  are  in  favor, 
this  width  allowing  36  ft.  for  roadway  (18 
of  this  being  given  to  car  tracks),  together 
with  12-ft.  sidewalks.  Streets  64  ft.  wide 
are  also  used,  the  roadways  being  the  same 
and  the  sidewalks  2  ft.  wider.  Seventy- 
foot  streets  are  not  in  favor,  as  they  give 
an  odd  number  of  traffic  lines  or  unneces- 
sarily wide  sidewalks. 


shown  in  the  middle  drawing  of  Fig.  4. 
The  elastic  principle  is  being  applied  to 
a  considerable  extent  in  the  street  cross- 
sections  by  temporarily  making  some  of  the 
roadways  narrower  than  the  ultimate  plan 
calls  for,  this  narrowing  being  based  upon 
the  unit  widths  adopted  for  lines  of  traffic. 
Fig.  4  shows  the  application  of  this  flexible 
principle  on  streets  of  various  widths. 

One  Small  Tract  with  All  Classes  of 
Streets 

Fig.  5  shows  the  street  widths  adopted 
for  the  section  south  of  Oregon  Avenue  be- 
tween Twenty-sixth  and  Twentieth  Streets. 


ft.  wide,  with  a  86-ft.  roadway  south  of 
Oregon  Avenue  and  a  45- ft.  roadway  north ; 
this  street  is  a  survival  of  the  former 
plan.  Twenty-second  and  Twenty-fifth 
Streets,  both  secondary  streets,  are  60  ft 
wide,  and  Twenty-third,  of  still  less  im- 
portance, and  offset  at  Vare  Avenue,  is  only 
50  ft.  wide.  Twenty-fourth  Street  is  de- 
signed as  a  parkway  and  is  made  148  ft. 
wide,  with  two  26-ft.  roadways  and  a  60-ft. 
park  space  between  them. 

Penrose  Avenue  is  laid  out  in  a  similar 
way.  This  avenue  is  expected  ultimately 
to  become  a  very  important  thoroughfare 
paralleling  the  Delaware  River  from  Phila- 


FIG.    5— IN    THIS   COMPARATIVELY    SMALL  TRACT   PRACTICALLY   EVERY   WIDTH    OP   STREET   APPROVED   BY  THE   GENERAL   PLANS   DIVISION    IS   FOUND 


The  Division  considers  88  ft.  an  ideal 
•width  for  business  streets,  this  allowing  a 
62-ft.  roadway  (two  car  tracks  and  two 
lines  of  traffic  in  each  direction)  with  18-ft. 
sidewalks.  For  some  of  the  diagonal  streets 
expected  to  carry  very  heavy  through  traf- 
fic, 108  ft.  is  the  width  selected,  this  giv- 
ing a  72-ft.  roadway,  which  will  accommo- 
date eight  lines  of  traffic  or  six  lines  and 
a  double-track  trolley  line.  This  is  con- 
sidered about  the  maximum  width  for  a 
business  street,  as  business  shuns  wider 
streets.  Some  of  the  parkways  are  much 
■wider.  Penrose  Avenue  south  of  Pattison 
Avenue  being  248  ft.  wide,  divided  up  as 


This  illustrates  practically  every  width  used 
by  the  Division.  Twenty-sixth  Street  is 
designed  as  a  business  street  and  main 
thoroughfare,  as  shown  further  on  Fig.  3, 
and  is  the  width  believed  to  be  ideal  for 
such  streets,  88  ft.  South  of  Penrose  Place 
Twentieth  Street  is  to  be  a  business  street 
and  has  the  same  width.  At  Penrose  Place, 
however,  it  forks  into  Vare  and  Penrose 
Avenues,  leading  to  the  northwest  and 
northeast  respectively.  Consequently  north 
of  this  junction  Twentieth  Street  becomes 
a  secondary  street,  64  and  then  60  ft.  wide. 
Next  in  importance  of  the  north-and-south- 
streets  is  Twenty-first,  which  is  made  75 


delphia  to  Chester,  and  will  probably  be 
occupied  by  a  high-speed  rapid-transit  line; 
hence  it  is  likely  that  the  park  space  will 
be  largely  cut  down  in  the  future  by  widen- 
ing the  roadways.  South  of  Pattison  Ave- 
nue, where  the  greatest  amount  of  traffic 
will  be  concentrated,  Penrose  Avenue  is  to 
be  248  ft.  wide.  Packer,  Vare  and  Oregon 
Avenues  are  intended  to  be  business  arter- 
ies, and  as  they  are  expected  to  carry  very 
heavy  traffic  they  are  made  108  ft.  and  120 
ft.  wide  instead  of  the  88  ft.  generally 
adopted  for  business  streets.  Oregon  Ave- 
nue is  also  a  survival  of  the  former  plan. 
The   remaining   east-and-west   streets   are 
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secondary  streets  60  and  64  ft.  wide.  The 
narrower  residential  streets  dividing  up  the 
territory,  still  further  are  not  shown. 

Angles  and  Offsets  in  Secondary 
Streets 

Attention  is  called  to  the  numerous  angles 
and  offsets  in  the  streets.  This  is  due 
largely  but  not  wholly  to  the  warping  of 
the  street  system  around  the  open  spaces 
and  to  the  effort  to  make  the  frontage  of 
the  main  streets  more  available.  The  Gen- 
eral Plans  Division  considers  it  necessary 
to  make  only  the  primary  streets  direct, 
deeming  it  desirable,  rather  than  otherwise, 
to  introduce  deviations  in  the  secondary 
system  to  give  variety  and  afford  the  op- 
portunity for  small  open  places  and  tri- 
angles. 

A  view  is  shown  of  the  suggested  treat- 
ment of  Penrose  Place.  It  may  be  men- 
tioned in  passing  that  Penrose  Place  is  not 
typical  of  all  the  open  squares,  as  it  is  on, 
instead  of  between,  main  north-and-south 
and  east-and-west  thoroughfares,  and  is 
designed  to  accommodate  the  gyratory 
movement  of  traffic.  The  elimination  of 
sharp  intersection  angles  between  the 
streets  coming  to  the  square  is,  therefore, 
not  quite  as  complete  as  at  the  other  open 
places,  but  this  is  remedied  by  making  the 
square  larger  and  utilizing  some  of  the 
triangles  for  parking  purposes. 

It  will  be  noted  that  there  are  no  curved 
streets  in  the  city  plan.  From  the  city- 
planning  point  of  view  curves  are  felt  to 
suggest  irregular  topography  and  winding 
ascents  of  hillsides ;  hence  it  is  thought  that 
they  would  be  out  of  keeping  with  the  ab- 
solute flatness  of  the  South  Philadelphia 
territory.  Furthermore,  they  would  not 
be  acceptable  in  the  development  of  this 
territory,  which  will  be  commercial  and 
industrial  in  character,  with  the  one-family 
row  houses  in  residential  sections. 

This  city-planning  work  in  Philadelphia 
is  being  done  by  the  General  Plans  Division 
of  the  Bureau  of  Surveys,  Department  of 
Public  Works.  B.  Antrim  Haldeman,  as- 
sistant engineer,  is  in  charge  of  the  Divi- 
sion, and  is  assisted  by  a  staff  of  seven  men. 
The  Board  of  Surveyors  has  final  authority 
in  establishing  the  plans,  and  when  the 
street  system  is  confirmed  by  that  body  all 
improvements  must  be  made  in  accordance 
therewith. 


The  Streams  of  the  Pacific  Coast 
States  furnish  about  40  per  cent  of  the 
total  estimated  available  water  power  of 
the  United  States,  according  to  a  bulletin 
issued  by  the  U,  S.  Geological  Survey. 


Miami  Conservancy  Plans 
Are  Completed 

Project  for  Protection  of  Dayton  and  Adjacent 

Cities  Ready  to  Be  Discussed  at 

Public  Hearings 

PLANS  for  the  engineering  works  of  the 
Miami  Conservancy  District,  which  in- 
cludes Dayton,  Ohio,  have  been  completed 
and  filed  with  the  directors  of  the  district. 
They  follow  in  the  main  the  scheme  pro- 
posed two  years  ago  and  described  in  The 
Engineering  Record  of  March  28, 1914,  page 
356.  The  plan  includes  the  building  of  five 
retarding  basins,  supplemented  by  channel 
improvements  through  the  cities.  The  pre- 
liminary plans  had  called  for  seven  of  these 
basins.  The  basins,  with  the  channel  im- 
provements, will  take  care  of  a  flood  40  per 
cent  greater  than  that  of  1913. 

General  Features  of  Dams 

The  retarding  reservoirs  will  be  formed 
by  dams  built  across  the  valleys  of  the 
Miami,  Mad  and  Stillwater  rivers,  and  on 
Twin  and  Loramie  creeks.  The  total  ca- 
pacity of  the  retarding  basins  to  the  spill- 
way level  is  840,000  acre-ft.,  or  60  per  cent 
of  the  total  rainfall  of  the  1913  flood. 

In  general,  the  greatest  rate  of  flow 
through  the  cities  below  the  retarding 
basins  in  case  of  a  storm  like  that  of  1913 
would  be  approximately  half  as  great  as  in 
1913.  The  channel  at  Dayton  when  im- 
proved and  enlarged  will  have  sufficient  ca- 
pacity to  carry  somewhat  less  than  half  as 
much  water  as  the  maximum  1913  flow,  and 
that  at  Hamilton  to  carry  somewhat  more 
than  half ;  the  remainder  in  each  case  being 
cared  for  by  retarding  basin  control. 

The  principal  dimensions  of  the  dams  are 
given  in  Table  1. 

The  highest  dam  is  that  at  Englewood, 
120  ft.  above  the  valley  and  the  lowest  is 
the  Huffman  Dam,  65  ft.  high.  For  the  con- 
struction of  all  the  dams,  a  total  of  about 
9,500,000  cu.  yd.  of  earth  and  about  190,- 
000  cu.  yd.  of  concrete  will  be  necessary. 

The  local  flood  control  works  at  the  vari- 
ous cities  will  consist  of  widening  and  deep- 
ening channels,  correcting  sharp  bends, 
raising  and  lengthening  bridges,  protecting 
the  sides  and  bottoms  of  channels  with  con- 
crete at  critical  points,  and  building  levees. 

Cost 

Table  2  gives  the  estimate  of  the  total 
cost  of  each  dam,  and  of  each  local  channel 
improvement,  including  the  cost  of  real  es- 
tate and  other  damages. 

Construction  can  proceed  on  all  of  the 


Table  1 — Dimensions  op  Dams  and  Appurtenances 

.  German-  Engle-  Locking-  Taylors-  Huff- 
town  wood  ton  ville  man 
dam  dam  dam  dam  dam 

Average  elevation  bed  of  river 728  768  876  759  777 

Average  elevation  valley  floor 730  782  885  '        770  785 

Elevation  of  spillway  crest 815  876  938  818  835 

EHevation  of  top  of  dam 830  892.5  954  837  850 

Maximum  elevation  of  water  surface  for  a  flood  like 

1913   805  862  936  815  830 

Area  submerged  In  a  flood  like  1913,  acres 2,950  6,350  3,600  9,650  7,300 

Maximum  amount  of  water  stored  In  a  flood  like  1913, 

acre   feet    73,000  209,000  63,000  152,000  124,000 

Maximum  average  depth  of  water  in  reservoir  in  a 

flood  like  1913,  feet 24.8  32.9  17.4  15.7  17.1 

Length  of  crest  of  dam,  feet 1,210  4,660.  •6,400  •2,980  '3,340 

Thickness  of  dam  at  average  elevation  of  valley  floor, 

feet 650  740  410  390  380 

Length  of  outlet  conduit,  feet.- 620  725  45  40  40 

Number  of  conduits 2  2  2  4  3 

Total  sectional  area  of  outlet  conduits,  square  feet. . ..  182  214  158  1,116  705 
Maximum  discharge  of  conduits  In  1913  flood,  second- 
feet 9,340  11,000  8,630  51,300  32,600 

Length  of  spillway  crest,  feet 55  100  72  132  100 

Vertical  diameter  of  conduits,  feet 12.3  13.5  10.0  20.5  17.6 

Yardage  of  earth  In  dams 865,000     4,000,000     1,135,000     1,235,000     1,655,000 

Yardage  of  concrete  In  dams  and  appurtenances 20,000  38,000  38,000  47,000  40,000 

•Including  spillway  crest. 


Table   2 — Estimated  Cost  of  Completion  op  En- 
tire Project 

Retarding  Basins — 

Germantown    $640,235 

EiiBlewood    1,959,632 

Lockington    865,218 

Taylorsville    1,508,674 

Huffman 1,299,125 

$6,272,884 
Local  Flood  Protection — 

Piqua     $128,801 

Troy 157,574 

Dayton 1,383,619 

West  CarroUton 22,416 

Miamisburg 167,267 

Chautauqua    4.283 

Franklin    115,076 

Middletown    81,305 

Hamilton 1,274,962 

$3,335,303 
Estimated    cost    of    construction    of    the 

works  included  in  the  plan $9,608,187 

Public  service  relocations  and  damages.  .  2,309.315 

Real  estate  purchases  and  easements.  . .  .  5,664,200 

Administration  and  general  expense 1,758,170 

Taxes    and    special    assessments,    during 

construction  period,  on  lands  acquired.  200,000 

Estimated  cost  without  contingencies. . .  .$19,539,872 
Contingencies    4,000,000 

Estimated  maximum  cost $23,539,872 


channel  improvements  and  on  nearly  all  of 
the  dam  construction  at  one  time.  Three 
years  of  active  construction  work  should  be 
sufficient  for  the  substantial  completion  of 
the  project. 

Details 

The  dams  will  be  earthen  structures  con- 
structed on  the  highest  standards,  with  lib- 
eral sections.  Discharge  conduits  will  be 
constructed  on  rock.  Concrete  spillways 
have  a  capacity  to  discharge  safely  all  excess 
water  in  case  of  a  flood  twice  as  great  as 
"that  of  1913. 

A  short  distance  upstream  from  the  en- 
trance to  the  conduits,  rows  of  concrete 
piers  will  prevent  large  masses  of  timber 
from  floating  to  the  conduit  entrances. 
Booms,  anchored  to  massive  concrete  piers, 
also  will  be  constructed,  to  catch  material 
drifting  on  the  surface  of  the  water  and  pre- 
vent it  from  being  carried  into  the  conduits. 
The  stream  beds  and  the  toes  and  slopes  of 
the  embankments  of  the  dams  will  be  paved 
at  and  near  the  entrance  to  the  conduits  in 
such  manner  as  to  provide  ample  protection 
against  all  erosive  action. 

Below  the  conduits  broad  channels  with 
concrete  floors  and  side  walls,  and  wide 
enough  to  allow  the  water  to  spread  out  very 
quickly  as  it  issues  from  the  outlets,  will 
extend  down  stream  for  several  hundred 
feet,  finally  connecting,  either  directly  or 
through  an  artificial  channel,  with  the  river 
channels  below.  The  bottoms  of  these  chan- 
nels will  be  below  the  water  level  in  the 
stream.  As  a  result  the  water  leaving  the 
conduits  at  high  velocities  will  meet  com- 
paratively still  water  in  the  larger  channel 
below,  a  stilling  pool  being  formed  by  the 
section  of  increased  depth. 

Lands  Within  the  Basins 

A  flood  40  per  cent  greater  than  that  of 
1913  would  cover  about  35,600  acres  of  land 
in  the  five  retarding  basins.  Of  this  area 
about  20,500  acres  were  actually  flooded  in 
1913,  and  a  larger  area  would,  of  course, 
have  been  flooded  by  a  flood  40  per  cent 
greater;  so  that  less  than  15,000  acres  addi- 
tional would  be  flooded  by  the  construction 
of  the  dams  in  case  a  greater  storm  should 
ever  occur. 

The  right  to  flood  this  land  will  be  ac- 
quired by  the  purchase  of  the  land  or  by 
obtaining  easements.  The  construction  of 
the  dams  will  not  result  in  removing  from 
agricultural  use  more  than  a  few  hundred 
acres  of  land  at  and  near  the  dam  sites. 
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Angle  for  Concrete  Chute 
Suggested  by  Committee 

Recommendation  Made  After  Tests  with  Mixes 
of    Different    Consistencies — Limit    Pro- 
posed also  for  Amount  of  Water 

AFTER  studying  the  effect  of  different 
chute  angles  and  different  consistencies 
of  mix,  the  committee  on  mixing  and  plac- 
ing reported  to  the  Second  National  Con- 
ference on  Concrete  Road  Building  at  Chi- 
cago two  weeks  ago  that  the  least  angle 
for  chutes  should  be  20  deg.  and  that  the 
maximum  amount  of  water  should  be  6  lb. 
per  cubic  foot  of  loose  materials. 

In  beginning  its  work  th,e  committee 
looked  into  the  matter  of  chute  paving  mix-, 
ers,  against  which  objection  had  been  made. 
Opportunity  then  being  afforded  through 
the  courtesy  of  the  T.  L.  Smith  Company, 
investigations  of  a  machine  of  this  type 
were  made,  at  Milwaukee,  by  the  committee. 
The  machine  used  was  the  new  Smith- 
Chicago  Paver,  No.  507,  the  capacity  being 
7  cu.  ft.  per  batch,  wet  rating.  (For  de- 
scription of  this  machine,  see  the  Engineer- 
ing Record  of  Feb.  19,  1916,  page  268.)  A 
12-ft.  chute  was  used,  the  full  length  being 
in  service  practically  throughout  the  tests. 

Committee's  Conclusions 

As  a  result  of  its  studies  the  committee 
reported  that  the  chuting  method  when 
properly  used  is  good.  The  pitch  of  the 
chute  should  be  steep  enough  to  deliver  con- 
crete of  a  proper  consistency  readily.  In 
the  attempt  to  cover  considerable  area  con- 
tractors are  likely  to  set  the  chute  at  a  fiat 
angle  and  use  too  much  water  in  order  to 
make  the  concrete  flow  readily.  The  com- 
mittee believes,  as  a  result  of  the  tests,  that 
the  least  angle  should  be  approximately  20 
deg.  and  the  maximum  amount  of  water 
should  be  6  lb.  per  cubic  foot  of  loose  ma- 
terials. With  this  quantity  of  water  the 
concrete  ordinarily  will  not  flow  fast  enough 
for  the  average  contractor  on  the  slope 
recommended,  but  after  a  little  time  the 
material  flows  faster,  owing  to  the  smooth- 
ing of  the  chute  by  the  grinding  and  cleans- 
ing action  of  the  wet  concrete.  It  is  better 
to  increase  the  pitch  of  the  chute  than  to 
increase  the  amount  of  water. 

The  committee  expressed  the  hope  that 
before  the  next  conference  all  of  the  leading 
mixer  manufacturers  will  have  arranged  for 
a  test  of  a  battery  of  mixers  of  the  principal 
types.  Such  a  test  should  be  arranged  so 
that  loose  materials  can  be  fed  from  one 
bin  in  certain  predetermined  quantities  and 
be  mixed  for  the  same  length  of  time.  It 
should  also  consider  the  size  and  shape  of 
mixer  drums,  the  form  of  mixer  blades  in 
the  drums,  the  speed  of  the  drum  for  the 
best  results  and  all  the  prominent  features 
which  now  enable  salesmen  to  put  forward 
selling  arguments  in  favor  of  a  particular 
mixer.  Until  such  a  comprehensive  battery 
test  can  be  made  the  committee  believes 
that  the  following  points  should  be  observed 
in  mixing  concrete  for  road  work: 

1.  The  mixer  drum  should  revolve  at  a 
speed  not  exceeding  sixteen  revolutions  per 
minute. 

2.  The  minimum  number  of  revolutions 
for  each  batch  to  be  ten. 

3.  The  minimum  length  of  time  for  mix- 
ing each  batch  to  be  one  minute. 

Time  of  Mixing 

The  reason  for  fixing  one  minute  as  a 
minimum  is  that  in  the  tests  referred  to  it 


was  found  that  the  water  was  not  worked 
through  the  mass  as  it  should  be  in  less 
than  one  minute.  This  is  a  point  which  has 
never  been  mentioned  to  our  knowledge  but 
it  is  of  importance.  A  much  smaller  quan- 
tity of  water  can  be  used  with  long-time 
mixing  than  with  short-time  mixing,  and 
the  same  degree  of  fluidity  obtained.  It 
is  necessary  therefore  to  have  each  batch 
mixed  not  less  than  one  minute  if  the 
amount  of  water  mentioned  as  a  maximum 
is  to  be  used. 

When  the  batches  mixed  for  less  than 
one  minute  were  discharged,  there  was  a 
marked  difference  between  the  first  and  last 
concrete  discharged.  In  ordinary  work,  ow- 
ing to  the  very  large  quantity  of  water  used 
per  batch,  this  has  not  been  marked  enough 
to  cause  comment.  Rapid  mixing  requires 
considerable  water  to  secure  uniformity  in 
appearance  of  the  mixed  concrete  and  as 
the  quality  of  concrete  is  usually  judged  by 
the  eye  too  much  water  is  used. 

Personnel 

The  personnel  of  the  committee  was  as 
follows:  Ernest  McCuUough,  consulting 
engineer,  Chicago,  chairman;  John  Wilson, 
consulting  engineer,  Duluth;  Ernest-  Ash- 
ton,  chemical  engineer,  Lehigh  Portland 
Cement  Company,  Allentown,  Pa.;  G.  E. 
Scott,  contracting  engineer,  Norwalk,  Ohio; 
A.  D.  Williams,  chief  engineer.  West  Vir- 
ginia State  Road  Bureau,  Morgantown, 
W.  Va. 


Steam   Piping   Protects   Erie 
Switches  from  Snow  and  Ice 

By  L.  A.  FRANCISCO 
New  York  City 

JUST  WEST  of  Grove  Street  on  the  Erie 
Railroad  is  an  installation  of  steam  pip- 
ing to  heat  switches.  Two  9-ft.  lengths  of 
1-in.  pipe  connected  at  one  end  by  a  stand- 
ard return  form  one  section  or  hairpin. 
Four  of  these  sections  connected  by  elbows, 
nipples  and  unions  form  the  protection  for 
one  switch.  The  elbows,  nipples  and  union 
connect  the  hairpins  around  the  ends  of  the 
ties,  giving  a  spread  of  about  15  in.,  as 
shown  by  the  accompanying  sketch. 

The  units  are  passed  between  the  tees 
under  the  rails  and  on  top  of  the  ballast, 
which  is  scooped  out  a  little  to  accommodate 
them;    on   the   end   of  the   last   section   is 


MAINS  RUN  ALONG  YARD  FOR  ABOITT  TWO  BLOCKS 

placed  a  Sarco  or  Hines  steam  trap  to  take 
care  of  the  condensation.  The  first  section 
is  connected  to  the  main  by  a  1-in.  pipe. 
The  mains  run  along  one  side  of  the  yard 
for  some  two  blocks,  as  shown  by  the  ac- 
companying photograph,  and  are  supported 
on  %-in.  saddle  irons,  which  are  stuck  into 
vertical  sockets  of  1-in.  pipe.  The  mains 
are  2-in.  pipe  covered  with  insulating  mate- 
rial and  having  a  sheet-metal  covering,  the 
whole  clearing  the  ground  about  6  in. 

The  steam  is  furnished  by  a  locomotive 
which  is  coupled  on  when  the  weather  war- 
rants it.  The'  coil  sections  are  removed  in 
the  summer. 


arrangement  of  steam  piping 


Recommen(Is$2,500,000  Garb- 
age Plant  for  New  York 

Works  on   Rikers  Island,   Having  Capacity  of 

2800    Tons    Daily,    Will    Revert    to    City 

After  Five  Years'  Private  Operation 

IF  the  recommendations  of  John  T.  Feth- 
erston,  commissioner  of  the  Department 
of  Street  Cleaning  of  New  York  City,  are 
adopted,  the  garbage  of  the  boroughs  of 
Manhattan,  the  Bronx  and  Brooklyn  will  be 
disposed  of  at  a  new  $2,500,000  plant  to  be 
constructed  by  Gaffney,  Gahagan  &  Van 
Etten  on  a  city-owned  site  at  Rikers  Island 
and  operated  by  these  contractors  under  a 
five-year  agreement,  the  plant  reverting  to 
the  city  at  a  sale  price  of  $1,500,000.  The 
contractor  is  to  finance  the  construction  of 
the  proposed  works,  for  it  is  stated  that  the 
city,  at  the  present  time,  is  not  in  a  position 
to  provide  the  necessary  funds.  The  con- 
tractor's net  operating  profits,  it  is  esti- 
mated, will  exceed  $575,000  per  annum. 
When  the  city  takes  over  the  operation  of 
the  works  at  the  end  of  five  years  it  will 
realize,  for  a  further  period  of  ten  years, 
an  average  annual  net  profit  of  $527,500. 
The  proposed  plant  is  to  have  a  daily  capac- 
ity of  2800  tons  and  will  utilize  the  Cob- 
well  system  of  garbage  treatment,  which  is 
employed  at  New  Bedford,  Mass.  Before 
making  his  recommendations  for  New 
York,  Commissioner  Fetherston  inspected 
the  New  Bedford  works  and  his  findings 
were  made  public  recently  in  a  report  to 
Mayor  Mitchel,  the  source  of  the  following 
notes. 

New  Bedford  Plant  Operation 

In  addition  to  the  power  plant  for  the 
production  of  steam,  there  are  only  three 
types  of  apparatus  used  in  the  Cobwell 
method:  (1)  The  so-called  reducer,  which 
is  essentially  a  closed,  steam-jacketed  kettle, 
with  a  revolving  arm  or  agitator,  used  for 
stirring  the  garbage.  (2)  Condensers  for 
liquefying  water  and  gasoline  vapors.  (3) 
Vaporizing  tanks  or  stills,  consisting  of 
closed  vessels,  steam"  heated,  for  the  pur- 
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pose  of  separating  grease  from  gasoline  or 
naphtha.  Other  parts  of  the  process  con- 
sist of  the  usual  conveying  machinery  for 
transporting  raw  garbage  from  the  recep- 
tion point  to  the  reducers;  grinders  with 
screens  and  conveyors  to  grade  the  tankage 
or  fibrous  residue. 

At  the  New  Bedford  plant  30  tons  of  gar- 
bage are  delivered  daily  in  wagons.  When 
a  charge  of  about  8  tons  of  green  garbage 
is  placed  in  the  reducer  the  opening  to  the 
reducer  is  closed  and  the  process  started  in 
operation  by  flooding  the  garbage  with  low- 
grade  gasoline  or  naphtha-petroleum. 
Steam  is  then  turned  into  the  jacket,  which 
encloses  the  lower  portion  of  the  reducer 
or  kettle,  and  the  agitator  is  likewise  started 
in  operation.  The  steam  enters  the  kettle 
at  about  60  lb.  pressure,  and  the  tempera- 
ture within  the  chamber  occupied  by  the 
garbage  and  gasoline  is  maintained  below 
200  deg.  Fahr.  The  application  of  steam 
heat  causes  moisture  in  the  garbage  and 
vaporized  gasoline  to  pass  off  from  the  ket- 
tle into  a  so-called  vapor  line,  and  thence 
to  the  surface  condensers,  where  cold  water 
reduces  the  temperature  of  the  mixed  vapor 
(water  and  gasoline  )and  liquefies  water 
and  gasoline,  which  pass  into  a  settling 
tank,  the  gasoline  occupying  the  upper  por- 
tion of  the  tank,  while  the  water  is  retained 
in  the  lower  portion  of  the  tank  up  to  a 
certain  level;  the  excess  water  passes  from 
the  tank  to  the  sewer.  Commissioner  Feth- 
erston  examined  this  effluent  water  from 
the  garbage  and  found  it  to  be  practically 
odorless,  and  with  only  a  very  slight  tinge 
of  color.  The  effluent,  in  his  opinion,  would 
not  constitute  a  nuisance,  and  would  in 
reality  carry  less  odor  than  ordinary  house- 
hold sewage. 

Gasoline  Acts  as  Solvent 

After  the  moisture  is  driven  from  the 
garbage  the  temperature  in  the  reducer 
rises,  thus  indicating  that  the  process  of 
abstracting  the  moisture  is  complete,  and 
the  material  is  in  suitable  condition  for  the 
abstraction  of  grease.  There  are  three  gen- 
eral products  resulting  from  the  treatment 
of  garbage:  (1)  moisture,  amounting  to 
approximately  70  per  cent  by  weight  of  the 
original  garbage;  (2)  about  4  per  cent  by 
weight  of  grease;  and  (3)  about  26  per  cent 
by  weight  of  solid  material,  consisting 
mainly  of  vegetable  and  animal  fibre,  but 
containing  about  5  per  cent  of  bones,  glass, 
rags  and  crockery.  The  valve  leading  to 
the  vapor  line  is  closed  after  moisture  is 
evaporated  and  gasoline  is  pumped  through 
the  fibrous  or  solid  residue  until  the  ma- 
terial receives  three  or  four  washings  with 
liquid  gasoline,  which  acts  as  a  solvent  and 
carries  off  the  grease  to  the  vaporizing 
tanks  or  stills,  where  heat  is  applied  to  the 
mixture  of  grease  and  gasoline,  the  gasoline 
being  driven  off,  condensed  and  returned  to 
the  storage  tank  therefor,  the  grease  re- 
maining in  the  still  until  it  is  pumped  to  the 
grease  storage  tank  for  shipment  to  market. 
This  portion  of  the  process,  involving  the 
extraction  of  grease,  is  entirely  enclosed 
and  the  grease  at  no  time  is  exposed  to  the 
atmosphere.  No  nuisance,  it  is  believed,  can 
result  from  this  portion  of  the  process. 

After  the  solid  material  in  the  reducer 
has  had  the  moisture  and  grease  abstracted 
live  steam  is  injected  into  the  mass  of 
"tankage"  (solid  or  fibrous  residue)  for  a 
short  time,  and  the  door  on  the  side  of  the 
reducer  is  opened,  the  agitator  or  paddle 
started  in  operation  and  the  tankage  for 
the  first  time  appears  exposed  to  the  atmos- 


phere of  the  room.  The  odor  in  the  imme- 
diate vicinity  of  the  pile  of  tankage,  the 
report  states,  was  not  objectionable,  and  10 
ft.  away  from  the  mass  no  odor  was  per- 
ceptible. Any  odor  which  might  arise  from 
the  tankage  discharged  from  the  reducer 
did  not  reach  the  outside  atmosphere, 
though  the  mass  of  tankage  was  within  a 
few  feet  of  two  open  doorways.  The  pro- 
cess of  eliminating  the  moisture  and  ab- 
stracting the  grease  from  the  garbage,  as 
well  as  drying  the  tankage,  was  all  per- 
formed in  one  piece  of  apparatus  which 
remained  closed  during  the  entire  time  the 
process  was  in  operation.  Only  the  mois- 
ture from  the  garbage  and  the  tankage  were 
exposed  to  the  atmosphere  at  the  conclusion 
of  the  process,  and  neither  the  garbage 
water  nor  the  tankage  was  at  a  temperature 
sufficiently  high  above  that  of  the  sur- 
rounding atmosphere  to  drive  off  vapors 
containing  odorous  gases. 

In  the  new  Cobwell  system,  according  to 
Commissioner  Fetherston,  inefficient  oper- 
ation will  result  in  the  loss  of  profits, 
which  reverses  the  conditions  obtaining  un- 
der other  methods,  so  that  simplicity  in 
design  in  this  case  will  force  efficient  opera- 
tion and  corresponding  elimination  of  odors. 

Commissioner  Fetherston  concludes  his 
report  with  this  statement:  "I  have  com- 
pared all  the  details  of  the  proposed  Cob- 
well  system  with  those  of  other  methods  of 
garbage  disposal,  both  by  the  so-called  cook- 
ing process  (Barren  Island,  Columbus, 
Cleveland,  etc.)  and  the  direct  heat  drying 
method  with  percolation  by  gasoline  and  no 
cooking  (Chicago),  and  1  believe  that  in 
sanitary  effect,  as  well  as  commercial  re- 
turn from  the  treatment  of  by-products,  the 
Cobwell  system  commands  the  greatest  ad- 
vantages, more  especially  from  the  sanitary 
standpoint,  and  that  a  plant  using  this  sys- 
tem can  be  operated  within  the  limits  of 
New  York  City  without  creating  any 
nuisance  due  to  the  escape  of  odors,  fumes, 
noxious  gases  or  odorous  liquids." 

Strong  opposition  to  the  plant  location  on 
Rikers  Island  has  been  voiced  by  real  estate 
interests  and  taxpayers. 


Concrete  Slabs  Used  at 
Railroad  Crossings 

Grade    Intersections   at   Cedar   Rapids,   Iowa, 

Made  Smooth  by  Premolded  Slabs  8  Feet 

Long  and  24 '/^   Inches  Wide 

SLABS  of  premolded  reinforced  concrete 
are  used  in  Cedar  Rapids,  Iowa,  for  mak- 
ing smooth  grade  crossings.  The  slabs  are 
used  in  pairs,  each  slab  being  24  y2  in.  in 
width  by  8  ft.  in  length.  With  proper  ex- 
pansion joints  they  exactly  fill  the  space  be- 
tween the  rails.  The  thickness  is  made  the 
same  as  the  height  of  the  rails  so  that 
vehicles  pass  over  without  a  jar.  Lewisohn 
sockets  cast  in  the  slabs  permit  removal  by 
a  tripod  or  by  carrying  bars  usually  found 
in  the  tool  box  of  a  section  gang,  in  case  the 
supporting  ties  need  replacing  or  electrical 
connections  are  in  need  of  repairs. 

A  letter  from  T.  F.  McCauley,  city  engi- 
neer, states  that  the  first  crossing  was  in- 
stalled on  the  interurban  railway  that  passes 
by  the  city  barn  and  is  in  as  good  condi- 
tion practically  as  when  installed.  The  sec- 
ond one  was  placed  last  September  on  the 
Chicago,  Milwaukee  &  St.  Paul  Railway 
tracks  on  a  street  that  carries  a  heavy 
.storage-house  traflic.  This  one  was  in- 
stalled by  the  section  crew.     They  used  a 


guard  rail  that  was  too  deep,  and  as  a  re- 
sult they  had  to  force  the  slabs  into  place 
by  using  an  oak  tie  as  a  battering  ram, 
with  the  result  that  they  crushed  the  edges 
of  the  slabs.  However,  they  have  gone 
through  the  winter  without  any  apparent 
further  damage. 

Nothing  Needed  to  Hold  Slabs  in  Place 

In  installing  the  slabs  no  device  was  used 
for  holding  them  in  place.  They  were 
merely  laid  on  top  of  the  ties  and  at  the 
ends  stakes  were  driven  or  an  end  piece  was 
spiked  to  the  ties  to  keep  the  slabs  from 
being  disturbed.  Their  weight  seems  to  be 
sufficient  to  keep  them  in  place.  If  neces- 
sary, however,  it  is  pointed  out  that  a  screw 
bolt  could  be  placed  through  the  sockets 
into  the  ties. 

The  slabs  were  made  in  the  city  barn  of 
1  part  cement  to  2  parts  sand,  of  a  rather 
wet  mixture,  in  an  ordinary  wood  form. 
They  were  allowed  to  harden  for  thirty 
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days  before  being  hauled  to  place.  It  seems 
to  be  impossible,  says  Mr.  McCauley,  to  find 
a  satisfactory  pavement  for  the  space  be- 
tween rails,  or  rather  for  the  entire  space 
over  the  ties  where  the  track  foundation  is 
a  resilient  one,  and  it  is  hoped  that  this 
slab  construction  will  turn  out  to  be  an 
improvement  over  ordinary  methods  of 
paving. 

[Concrete  slabs  for  city  pavements  that 
must  be  removed  at  intervals  were  sug- 
gested in  an  editorial  in  the  Engineering 
Record  of  April  18,  1914,  page  434.  Per- 
haps there  are  other  instances  of  the  use 
of  premolded  slabs  on  such  pavements.  A 
discussion  of  them  in  these  pages  is  in- 
vited.— Editor.] 


Gross  Operating  Revenues  for  Decem- 
ber, 1915,  on  the  large  steam  railroads  of 
the  United  States,  according  to  a  bulletin 
issued  by  the  Bureau  of  Railway  Econom- 
ics, were  $1,253  per  mile,  showing  an  in- 
crease of  $260,  or  26.2  per  cent  as  compared 
with  December,  1914.  Operating  expenses 
were  $802,  an  increase  of  $72,  or  9.9  per 
cent.  Net  operating  revenue,  therefore,  was 
$451 — an  increase  of  $188,  or  71.7  per  cent, 
and  operating  income  was  $398 — an  in- 
crease of  $180,  or  82.3  per  cent.  Like  the 
November  figures,  the  above  figures  com- 
pare the  highest  and  lowest  Decembers  in 
six  years;  the  increase  of  operating  income 
in  December,  1915,  over  the  average  for  the 
five  previous  Decembers  was  49.6  per  cent. 
The  operating  ratio  was  64.0  per  cent,  as 
compared  with  73.5  per  cent  in  December, 
1914,  and  73.4  in  December,  1913.  Consid- 
ering the  three  main  districts,  the  repre- 
sentative ratios  for  December,  1915,  and 
December,  1914,  were  as  follows:  Eastern 
district,  67.4  and  79.3;  Southern,  63.3  and 
71.1;  Western,  60.5  and  68.5. 
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National  Defense— For  Engineer  and  Contractor 

Second  Article  of  Series  Describing  the  Pioneer  Troop's  Duties,  Methods  for  Speedy 
Work,  Assignment  of  Tasks  and  the  Tools  and  Equipment  Which  Least  Impede  Mobility 

By  MAJOR  P.  S.  BOND 
Corps  of  Engineers,  U.  S.  Army 


THE  duties  of  engineer  troops  in  the 
United  States  Army  in  time  of  war 
may,  with  respect  to  location,  be  classified 
as  follows: 

1.  At  bases,  mobilization  camps  and  ad- 
vance supply  depots. 

2.  On  the  line  of  communications. 

3.  In  the  attack  and  defense  of  fortified 
places  (siege  operations). 

4.  With  the  mobile  army  in  the  field. 
Each  of  these  is  further  capable  of  sub- 
division, and  may  include  a  great  variety 


sufficient  unto  the  immediate  needs,  but  no 
more  than  sufficient.  Subject  to  these  con- 
ditions, the  operations  of  the  field  engi- 
neers may  be  roughly  classified  as  follows: 

1.  Operations  to  facilitate  the  rapid 
movement  of  the  combatant  forces. 

2.  Operations  to  increase  the  offensive  or 
defensive  powers  of  the  combatant  forces 
and  to  limit  or  decrease  those  of  the  enemy. 

3.  Operations  to  maintain  the  health 
and  promote  the  comfort  of  the  troops. 

In  brief,  these  duties  may  be  classed  as. 


engineer  troops  in  the  mobile  army  may 
include: 

1.  Reconnaissance  of  the  natural  and  cul- 
tural features  of  the  terrain,  preliminary 
to  tactical  operations,  or  for  other  purposes, 
and  reconnaissance  of  hostile  works  and 
dispositions. 

2.  Collection  of  maps  and  other  data 
from  local  sources. 

3.  Correction  and  amplification  of  ex- 
isting charts. 

4.  Mapping   of   limited  portions   of   the 


Photo.   Am.   Press  .4/>«'n. 

"the  intrenchments  of  the  field  army  are  often  quite  elaborate,  but  they  are  in  general  located  and  prepared  in  haste  and 
abe  later  elaborated  and  developed  to  meet  the  tactical  needs  of  the  situation" 


of  works.  Duty  with  the  mobile  army  is 
the  prime  function  of  engineer  troops,  and 
is  the  one  on  which  their  organization, 
training  and  equipment  should  primarily 
be  based.  All  other  engineering  duties, 
except,  possibly,  siege  operations,  must  be 
regarded  as  special.  They  will,  when 
necessary,  be  performed  by  engineer 
troops,  either  regular  or  volunteer,  with 
such  changes  or  additions  in  personnel  or 
equipment,  civilian  assistance,  etc.,  as  the 
special  situation  or  exigency  may  demand. 

Engineer  Operations  Classified 

The  engineer  troops  for  field  service 
should  be  with  the  combatant  forces  at  the 
front,  at  all  times  subject  to  the  immediate 
orders  of  the  commanders  of  the  divisions 
or  armies  to  which  they  may  be  attached. 
Their  duties  will  be  intimately  connected 
with  the  movements  and  tactical  opera- 
tions of  the  fighting  forces  and  should  be 
characterized  by  extreme  rapidity,  full  use 
of  local  resources  and  a  thoroughness  all 


(1)  transportation;  (2)  fortification;  (3) 
sanitation — in  short,  conserving  and  pro- 
moting the  operating  efficiency  of  the 
troops. 

It  is  of  the  utmost  importance  in  every 
case  to  draw  the  line  of  demarcation  be- 
tween the  duties  of  the  field  engineers  at 
the  front  and  those  which  properly  pertain 
to  the  engineer  or  other  personnel  on  the 
lines  of  communication.  This  is  necessary 
in  order  to  insure  smooth  co-operation 
and  the  presence  in  every  tactical  emer- 
gency of  the  mobile  engineer  troops  with 
the  combatant  forces.  The  supreme  com- 
mander in  the  field  will  in  each  case  pre- 
scribe and  limit  the  functions  of  the  two 
organizations.  Those  of  the  field  engineers 
should  include  no  work  which  might  have 
been  performed  by  others.  There  will  be 
enough  which  they  alone  can  execute,  and 
^heir  energies  should  not  be  frittered  away 
on  work  for  which  other  troops  or  civilians 
are  or  might  be  made  available. 

The   more    important    special    duties    of 


terrain  within  the  sphere  of  tactical  oper- 
ations and  other  minor  survey  duties. 

5.  Map  reproduction,  field  methods. 

6.  Collection  and  utilization  of  local  en- 
gineering resources  in  personnel  and  ma- 
terial. 

7.  Laying  out  of  defensive  positions  and 
points  of  support. 

8.  Planning  and  superintendence  of  of- 
fensive or  defensive  field  fortifications,  in- 
cluding obstacles,  sapping  and  mining,  etc., 
and  the  execution  of  the  more  difficult  tasks 
in  connection  therewith. 

9.  Laying  out  and  improving  camps. 

10.  Sanitation,  including  water  supply 
and  sewage  disposal. 

11.  Construction  and  repair  of  roads, 
railroads  and  bridges. 

12.  Construction  of  temporary  buildings 
and  repair  of  permanent  buildings  and 
other  structures. 

13.  Military  demolitions. 

The  ideal  engineer  troops  are  those  pre- 
pared to  execute  all  tasks  which  may  be 
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assigned  them,  and  the  engineers  of  the 
United  States  Army  are  trained  with  this 
end  in  view.  In  the  field  they  must  not 
only  meet  but  anticipate  the  needs  of  the 
army.  To  this  end  the  chief  engineer 
should  be  at  all  times  in  close  touch  with 
the  commander-in-chief  and  with  the  engi- 
neer troops,  and  each  battalion  and  com- 
pany commander  of  the  engineers  must  be 
at  all  times  in  close  touch  and  hearty  co-op- 
eration with  the  troops  of  the  line  with 
whom  he  is  serving. 

Specialization  Undesirable 

On  account  of  the  variety  of  duties  ex- 
acted of  an  army  in  war,  we  find  a  strong 
tendency  in  many  countries  to  specialize 
the  work  of  the  technical  troops.  By  this 
is  meant  that  certain  organizations  are 
trained  to  perform  a  certain  kind  of  work 
and  are  not  supposed  to  be  employed  in 
anything  outside  of  their  specialty.  Thus 
we  find  in  the  European  armies  sapper  com- 
panies, railroad  companies,  aero  companies, 
telegraph  companies,  etc.  One  foreign  en- 
gineer has  even  recommended  the  organiza- 
tion of  water-supply  companies. 

In  our  own  service  the  duties  of  the 
foreign,  aero  and  telegraph  companies  fall 
to  the  Signal  Corps.  All  the  remaining 
technical  field  operations  demanded  by  the 
modem  army  are  to  be  performed  by  the 
engineers — an  entirely  feasible  arrange- 
ment. If  we  were  to  have  special  troops 
for  each  technical  duty  there  would  be  no 
limit  to  their  numbers.  Moreover,  many  of 
these  duties  are  sporadic  in  their  nature 
and  the  troops  trained  to  perform  them 
would  necessarily  be  idle  a  large  part  of 
their  time,  or  else,  which  is  more  probable, 
they  would  be  assigned  to  other  duty,  for 
which  they  should  have  been  trained.  So 
far  as  our  own  service  is  concerned,  a  mul- 
titude of  special  troops  would  be  a  useless 
expense,  and  our  engineer  companies  can 
and  should  be  trained  to  perform  satisfac- 
torily all  the  engineering  operations  re- 
quired by  the  mobile  army,  including  the 
mapping  of  limited  portions  of  the  terrain, 
the  construction  of  temporary  buildings, 
water  supply,  the  hasty  repair  of  railroads, 
etc.  A  single  organization  large  enough  to 
have  representatives  with  every  command, 
from  a  brigade  up,  is  thus  always  available 
and  qualified  to  perform  any  task  that  may 
be  assigned.  Extensive  work  of  a  special 
nature,  excepting  siege  operations,  will 
generally  be  executed  in  the  rear  of  the 
army,  and  special  provisions  therefor  can 
be  made  as  the  occasions  arise. 

Quick  Results  Essential 

Military  engineering,  as  we  have  seen,  is 
an  adaptation  of  civil  engineering  to  mili- 
tary needs.  The  fundamental  difference 
between  the  two  arts  is  in  their  economic 
aspects.  In  civil  engineering  the  element 
of  first  cost  is  of  prime  importance.  The 
matter  of  time  consumed  in  construction  is 
of  importance  as  a  rule  only  as  affecting 
the  first  cost  and  the  financial  returns  on 
the  investment.  A  considerable  time  spent 
in  design  and  other  preliminaries  to  con- 
struction will  usually  be  amply  justified  by 
a  material  saving  in  first  cost. 

Such  are  the  economics  of  civil  engineer- 
ing. Those  of  military  field  engineering 
are  very  different.  The  cost  of  a  modem 
war  between  two  great  nations  is  enor- 
mous— estimated  at  about  $100,000,000  per 
day,  not  including  incidental  losses  to  in- 
dustry and  commerce,  for  all  the  European 
belligerents.    The  price  of  success  is  great 


enough — that  of  failure  is  usually  much 
greater.  A  few  days — even  a  few  hours — 
have  decided  the  issue  of  a  battle  and  the 
fate  of  a  nation.  Accordingly,  the  march 
of  events  is  rapid  in  modern  warfare. 
Everything  must  move  with  the  utmost 
celerity.  Time  is  the  controlling  element. 
The  commanding  general  does  not  ask  his 
engineer,  "How  much  will  it  cost?"  but 
"How  soon  will  it  be  ready?"  The  rough 
and  ready  makeshifts  which  serve  their 
purpose  are  the  triumphs  of  the  military 
engineer's  art.  They  have  the  beauty  of 
utilitarianism. 

Use  Any  Material  at  Hand 

Suppose  that  it  is  war  time  and  an  army 
approaches  a  stream.  Its  mission  is  to 
cross  the  stream  and  seize  an  important 
position  on  the  other  side  before  the  enemy 
can  reach  and  hold  it.  The  engineer  with 
this  force  is  called  upon  for  a  bridge  to  re- 
place the  one  that  has  been  unexpectedly 
destroyed.  "It  must  be  ready  by  day  after 
to-morrow,"  the  Commanding  General  in- 
forms him,  "or  my  opportunity  will  be  lost." 
Unlike  the  civil  community,  the  army  can- 
not wait  for  its  bridge.  The  engineer 
finds  that  no  suitable  lumber  is  at  hand, 
but  he  perceives  a  number  of  costly  build- 
ings whose  demolition  will  furnish  what  he 
needs.  The  owners  protest  their  destruc- 
tion. The  engineer  is  well  aware  that  they 
will  place  claims  for  many  thousands  of 
dollars  against  the  government,  but  he 
realizes  the  vital  need  foi  the  bridge  and 
rightly  considers  the  cost  as  insignificant 
by  comparison.  He  is  not  restricted  to  the 
available  funds  of  a  small  community,  but 
has  at  his  back  the  vast  resources  of  a 
great  and  wealthy  nation  which  demands 
results.  The  buildings  are  demolished,  in 
spite  of  protest,  and  the  bridge  is  built  on 
time.  The  army  accomplishes  its  mis- 
sion, which  proves  to  be  a  contributing 
cause  of  ultimate  victory. 

The  two  chief  essentials  of  military  field 
engineering,  then,  are:  (1)  The  adapta- 
tion of  engineering  work  to  tactical  needs; 
(2)  appreciation  of  the  economics  of  war- 
fare, which  ordinarily  demand  high  speed 
in  construction,  even  at  a  sacrifice  of  money 
and  life. 

Only  the  simplest  works  can  be  success- 
fully executed  in  the  haste  and  excitement 
attendant  upon  field  operations.  In  the 
forefront  of  operations,  often  actually  un- 
der fire,  construction  can  and  must  be  car- 
ried on  under  conditions  which  would  be 
exceedingly  discouraging  to  the  average 
civilian  engineer  or  contractor.  It  is  the 
simplest  works,  comparatively  few  in  num- 
ber, which  will  most  frequently  be  de- 
manded. It  is  for  the  execution  of  these 
simple  works  that  engineer  officers  and 
troops  should  primarily  be  trained. 

Aids  to  Speed 

The  methods  by  which  speed  in  con- 
struction may  be  attained  constitute  a 
study  which  no  engineers,  military  or  civil- 
ian, can  afford  to  neglect.  Formal  plans  are 
rarely  used.  Ordinarily  nothing  more  than 
simple  sketches  is  required.  These  con- 
sist of  an  instantaneous  adaptation  of  mili- 
tary type  plans  to  the  materials,  tools  and 
labor  available.  All  details  which  increase 
the  time  required  for  construction  without 
being  absolutely  essential  to  the  completed 
structure  are  eliminated  and  the  remain- 
ing details  reduced  to  the  simplest  form. 
Unless  construction  plant  is  available, 
which  will  seldom  be  the  case,  very  large 


pieces  should  not  be  used.  All  pieces 
should  be  of  such  size  that  they  can  be 
readily  obtained  and  easily  handled  by  the 
men  with  the  assistance  of  animals  and 
simple  tackle. 

It  is  not  to  be  supposed  indeed  that  all 
military  field  engineering  is  in  the  nature 
of  sudden  emergencies.  Frequently  the 
need  of  certain  structures  can  be  foreseen 
days  or  weeks  in  advance,  and  when  this 
is  the  case  careful  and  elaborate  prelimi- 
nary arrangements  may  be  possible. 

In  starting  work  the  necessary  tools  are 
laid  out  and  steps  taken  in  advance  to  have 
all  necessary  material  on  hand  as  soon  as 
it  may  be  required.  The  work  should  then 
be  divided  into  a  number  of  definite  tasks 
under  the  officers  and  senior  non-commis- 
sioned officers,  and  these  again  subdivided 
into  smaller  tasks,  under  the  junior  non- 
commissioned officers.  The  cost  of  super- 
intendence, which  might  be  prohibitive  on 
civil  work,  is  justified  in  military  construc- 
tion if  it  results  in  a  saving  of  time.  If 
several  of  the  tasks  can  be  made  similar  in 
nature  and  equal  in  amount,  so  much  the 
better.  This  will  create  competition,  al- 
ways a  stimulus  to  endeavor. 

It  should  never  be  necessary  to  have  any 
men  idle,  except  when  they  are  actually 
resting.  There  always  will  be  tasks  in 
connection  with  any  piece  of  work,  the  per- 
formance of  which  will  not  tire  the  men  as 
much  as  standing  around,  which  is  very 
fatiguing.  Extra  non-commissioned  of- 
ficers should  be  put  to  work,  on  the  more 
dignified  tasks,  of  course.  They  should  not 
be  allowed  to  get  the  idea  that  their  sole 
function  is  to  superintend.  The  foreman 
of  any  particular  task  should,  when  prac- 
ticable, be  given  a  specific  time  in  which  to 
complete  it,  usually  the  least  time  in  which 
the  task  can  possibly  be  accomplished. 
While  he  may  fail  to  complete  it  on  time, 
he  will  naturally  be  anxious  to  avoid  the 
explanations  that  will  then  be  demanded 
of  him.  If  no  time  is  set  for  completion 
dawdling  is  very  apt  to  result.  Two  gangs 
mutually  dependent  upon  each  other,  as 
where  one  furnishes  the  material  which 
another  incorporates  in  the  structure, 
should  be  so  organized  that  each  will  be 
hard  pushed  to  keep  up  with  the  other. 
This  is  in  the  nature  of  competition.  If  the 
number  of  tools  is  limited,  care  should  be 
taken  that  all  tools  are  doing  useful  work 
all  the  time. 

No  Use  for  Heavy  Plant 

It  has  frequently  been  remarked  that 
military  engineers  make  very  little  use  of 
construction  plant  in  their  field  operations 
and  they  have  been  criticised  for  not  avail- 
ing themselves  of  it  to  a  greater  extent. 
Plant  is  utilized  in  military  construction 
whenever  practicable,  but  in  operations 
with  the  mobile  troops  at  the  front  the  op- 
portunities for  its  useful  employment  are 
decidedly  limited  in  number.  Such  plant 
is,  of  course,  less  useful  on  the  light,  hasty 
military  structures  than  on  the  heavier  and 
more  formal  works  of  peace.  The  work  of 
the  military  engineers  is  spread  over  a  con- 
siderable area,  they  move  rapidly  from  place 
to  place,  and  they  must  at  all  times  keep 
up  with  the  mobile  fighting  forces.  Heavy 
construction  plant  is  not  sufficiently  mobile 
to  meet  such  requirements.  Often  it  would 
not  be  on  hand  when  needed.  One  of  the 
chief  purposes  of  such  plant  is  to  save 
manual  labor,  and  of  this  there  is  seldom  a 
dearth  in  military  operations.  The  military 
pioneer  is  greatly  concerned  in  preserving 
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his  mobility,  and  accordingly  must  not  be 
unduly  hampered  in  his  movements  by  the 
necessity  for  transporting  heavy  machines. 
This  is  especially  true  in  America  on  ac- 
count of  the  deficiency  in  good  roads. 
Therefore,  he  places  his  chief  reliance  on 
the  most  mobile  and  adaptable  of  all  ma- 
chines— man  himself. 

In  the  occupation  of  a  defensive  position, 
each  soldier  intrenches  his  own  section  of 
the  line.  It  is  quite  apparent  that  the 
troops  can  be  disposed  in  the  position  and 
can  complete  the  excavation,  each  man  using 
his  own  portable  tool,  in  a  few  hours  of 
time.  In  such  a  situation,  trenching  ma- 
chines could  not  compete  with  manual  labor. 
If  concrete  be  employed  in  such  intrench- 
ments,  it  would  be  distributed  in  small 
masses  over  a  considerable  distance.  Neither 
large  nor  small  machine  mixers  would  be 
as  rapid  and  efficient  as  hand  mixing. 

For  the  more  formal  work  in  rear  of  the 


will  be  cordage,  nails,  spikes,  wire,  barbed 
wire,  etc. 

Mobility  a  Prime  Factor 

The  principal  construction  work  of  the 
combatant  troops  will  be  intrenching.  For 
this  work  the  troops  are  supplied  with  spe- 
cial miniature  shovels,  picks,  mattocks,  saws 
and  hatchets,  which  are  carried  on  their 
persons.  More  efficient  work  could,  of 
course,  be  performed  with  the  commercial 
types  of  tools,  but  these  must  be  carried  in 
wagons  or  motor  trucks  and  often  would  be 
missing  when  most  needed.  "The  soldier," 
said  Napoleon,  "should  never  be  separated 
from  his  rifle  or  his  intrenching  tool." 
What  was  true  in  Napoleon's  day  is  more 
true  in  this  day  of  trench  warfare.  The 
operations  of  the  engineers  being  more  var- 
ied, they  require  a  more  elaborate  equip- 
ment. But  it  must  never  be  forgotten  that 
mobility  is  a  prime  requisite,  and  neither 


"the  rough  and  ready  makeshifts  which  serve  their  purpose  are  the  triumphs  of  the 
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fighting  forces,  however,  conditions  will  be 
different  and  plant  may  be  more  frequently 
employed.  Such  works  would  include  roads, 
railroads  and  bridges  on  the  lines  of  com- 
munication, buildings  at  supply  depots,  the 
preparation  of  secondary  lines  of  defense, 
the  rather  deliberate  fortification  of  im- 
portant cities,  arsenals,  supply  depots,  etc. 
Here  labor  will  be  less  plentiful  than  at  the 
front,  more  time  will  be  available,  and 
structures  of  a  somewhat  more  permanent 
nature  will  be  appropriate.  The  intrench- 
ments  of  the  field  army  are  often  quite  elab- 
orate, but  they  are  in  general  located  and 
prepared  in  haste  and  are  later  elaborated 
and  developed  to  meet  the  tactical  needs  of 
the  situation. 

The  foregoing  considerations  will  also 
make  evident  the  economic  necessity  for 
utilizing  to  the  greatest  possible  extent  the 
construction  materials  which  are  available 
at  the  site.  The  necessity  of  bringing  mate- 
rials from  a  great  distance  would  often 
cause  most  injurious  delays.  Accordingly, 
earth,  timber,  brush,  gravel,  etc.,  will  be 
the  favorite  rnaterials,  and  works  should  be 
designed  to  utilize  these  so  far  as  possible. 
Accessory  materials  of  construction  which 
must  be  transported  to  the  site  should  be 
of  a  portable  nature.     Chief  among  these 


the  infantry  nor  engineers  should  be  ham- 
pered in  their  movements  by  the  transporta- 
tion requirements  of  an  unnecessarily  elab- 
orate equipment. 

The  tools  and  equipment  of  the  engineers 
may  be  divided  into  two  classes:  (a)  Com- 
mercial types  of  tools  and  materials. 
(b)  Special  tools,  apparatus  and  equipment 
used  only  by  the  army.  Under  (a)  would 
be  included  the  great  bulk  of  engineer 
equipment,  not  including  the  ponton  mate- 
rial. Under  (b)  would  be  included  such 
equipment  as  cannot  be  readily  obtained 
on  short  notice  in  the  commercial  markets 
— -ponton  material,  the  miniature  intrench- 
ing tools  issued  to  the  infantry,  tools  for 
military  mining  and  other  siege  material, 
wagon  and  pack  equipment  (army  stand- 
ard), portable  map  reproduction  outfits, 
etc.  An  ample  reserve  of  the  second  class 
(b)  should  be  kept  on  hand  at  all  times,  as 
there  would  be  a  considerable  delay  in  ob- 
taining this  in  sufficient  quantity  on  short 
notice,  in  the  event  of  war,  on  account  of 
its  "special"  nature.  An  additional  source 
of  supply,  besides  arsenals  and  home  mar- 
kets, is  the  immediate  theater  of  war,  whose 
resources  should  be  utilized  to  the  fullest 
possible  extent. 

Tools  for  pioneer  work,  like  the  struc- 


tures built  therewith,  should  be  of  the  sim- 
plest character.  A  man  trained  to  their 
use  can  do  excellent  work  with  the  simplest 
tools.  The  standard  pioneer  tools  and  sup- 
plies of  the  engineers  should  include  picks, 
mattocks,  crow-bars,  axes,  adzes,  shovels 
(mostly  U  hdl.,  r.p.),  hammers  (asstd.), 
machetes,  hatchets,  saws,  two-man  saws, 
wire  cutters  and  pliers,  a  few  light  jacks, 
augers  (large  sizes),  a  few  short  rock  drills, 
canthooks  or  peavies,  pulley  blocks  (up  to 
four  sheaves),  a  couple  of  small  chain 
blocks,  lanterns,  marline,  rope  for  lashing 
and  tackle  (%-in.  is  a  good  size  for  lash- 
ing, %  to  1-in.  good  for  tackle,  nothing 
larger),  wire  (10  to  14  AWG — a  copious 
supply),  spikes  and  nails,  various  sizes. 
There  should  be  flat  and  round  iron  for 
straps,  bolts,  driftbolts,  dogs,  etc.,  a  little 
tool  steel,  some  tapped  nuts  of  same  sizes 
ais  round  iron,  and  washers  (wrought) ,  ma- 
chine and  black  oil  and  oil  for  lanterns,  one 
or  two  light  portable  forges  and  anvils  with 
a  little  coal,  a  couple  of  grindstones,  leather, 
etc.,  etc. 

In  addition  to  these  general  tools  and 
supplies,  there  should  be  several  small  and 
compact  carpenter  outfits,  a  simple  black- 
smith's, machinist's  and  horse-shoeing  out- 
fit, a  farrier's  kit,  saddler's  and  shoemaker's 
equipments,  sketching  instruments  (to  be 
carried  on  persons  of  sketchers),  a  couple 
of  light  transits  (to  be  used  also  as  levels) . 
stadia  rods  (used  also  as  level  rods),  a  num- 
ber of  metallic  tapes,  50  and  100  ft. ;  a  sim- 
ple plumbing  kit,  twine,  tracing  tape  (for 
laying  out  intrenchments),  a  demolition 
outfit  (40  per  cent  dynamite  is  the  handiest 
explosive),  a  camera  and  simple  photo- 
graphic supplies,  a  simple  drafting  and  map 
reproduction  outfit,  a  field  desk  and  portable 
typewriter  for  the  company  office,  etc. 

Transportation  of  Equipment 

The  entire  equipment  is  ordinarily  car- 
ried in  wagons  divided  into  compartments 
to  permit  ready  accessibility.  It  should, 
however,  be  such  that  it  can  be  carried  on 
pack  mules,  in  which  case  survey  instru- 
ments, photo  equipment  and  the  smaller  and 
more  delicate  tools,  such  as  carpenter's  out- 
fits, are  packed  in  boxes  of  a  suitable  size. 
Each  company  of  engineers  ordinarily  in- 
cludes a  section  of  mounted  men  and  a  small 
pack  train  carrying  their  equipment.  In 
very  rough  country,  where  wagon  transpor- 
tation is  impracticable,  the  entire  equip- 
ment would  be  carried  on  pack  mules. 
There  should  be  an  ample  supply  of  the 
more  common  tools  (especially  picks,  axes, 
mattocks  and  shovels)  so  that  when  occasion 
arises  the  labor  of  other  troops  or  of  civil- 
ians can  be  utilized.  Most  of  the  tools  and 
materials  listed  above  should  be  carried  by 
each  company  of  engineers,  but  some  of 
them  will  be  needed  only  with  battalion 
headquarters. 

With  this  simple  equipment  the  engineers 
can  perform  all  the  operations  which  will 
ordinarily  be  required  of  them,  utilizing 
such  materials  as  may  be  found  at  hand. 
Beyond  this  it  does  not  seem  advisable  to 
recommend  any  standard  equipment,  except 
the  regular  ponton  bridge  equipage.  There 
is  a  large  number  of  special  tasks  for  which 
special  equipment  may  be  used  to  advan- 
tage. Such  equipment  should  be  obtained 
locally  or  sent  forward  from  the  base  as  it 
is  needed.  Plows  and  scrapers  are  most 
useful  for  road  work,  intrenching,  and  many 
other  tasks.  In  a  civilized  country  they 
can  be  obtained  in  almost  any  locality.  For 
simple    railroad    repairs    a    few    claw    and 
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tamping  bars,  track  jacks,  spiking  ham- 
mers, wrenches,  hack-saws,  track  drills  and 
a  "jim-crow"  rail  bender  will  be  sufficient. 
Traction  and  hoisting  engines  and  the  com- 
mercial types  of  trenching  machines  may 
be  used  to  advantage  in  fortification  work 
and  almost  any  heavy  construction.  They 
can  not,  of  course,  accompany  the  engineers 
in  their  more  rapid  movements,  but  for  big 
jobs  in  one  locality  they  may  be  sent  for- 
ward when  needed. 

The  battalion  headquarters  may  carry 
some  equipment  in  addition  to  that  of  the 
companies.  Extensive  survey  work  and 
map  reproduction  should  preferably  be  un- 
der the  immediate  charge  of  the  battalion 
commander;  the  equipment  therefor,  espe- 
cially lithographic  (zincographic)  outfits 
being  with  battalion  headquarters,  operated 
by  special  skilled  men. 

For  rapid  communication  between  the 
separated  portions  of  an  engineer  command, 
engaged  at  section  work  at  various  locali- 
ties, a  small  micro-telephone  outfit  and  a 
few  bicycles  should  form  part  of  the  com- 
pany equipment.  All  engineer  officers 
should  be  mounted.  The  development  of 
the  motor  truck  will  greatly  increase  the 
efficiency  of  engineer  troops,  making  possi- 
ble the  more  rapid  transportation  of  tools 
and  materials.     It  has  also  made  possible 


page  204,  and  although  these  represent  the 
completion  of  the  work  in  the  upper  half 
of  the  canyon  only,  they  sufficed  to  prevent 
serious  effects  from  the  heavy  storms  of 
the  present  season,  during  which  more 
than  16  in.  of  rain  have  already  fallen  in 
that  section.  During  the  rains  the  stream 
from  the  mouth  of  the  canyon  was  never 
so  large  that  school  children  were  unable 
to  cross  it  easily.  When  the  check  dams 
are  finished  throughout  the  entire  length 


of  the  canyon  it  is  expected  that  the  storm 
run-off  will  be  entirely  absorbed  by  the 
cone  at  the  canyon's  mouth. 

Since  the  work  in  Haines  Canyon  was 
undertaken,  more  than  a  thousand  other 
check  dams  have  been  built  on  private 
lands  in  the  vicinity.  One  estate  in  this 
district  has  more  than  100  dams,  each  of 
which  is  now  retaining  its  pool  of  water 
where  preceding  seasons  left  simply  the 
eroded  gorge. 


Special  Steel  and  Timber  Erection  Tower 
Places  Heavy  Plate  Girders 

Longest  Girders  in  World  Erected  for  Nickel  Plate  Railroad  Bridge 
Over    Illinois    Central    in    Chicago    by    Specially    Designed    Rigging 


UNUSUALLY  GOOD  RECORDS  were 
made  in  the  erection  of  the  long  heavy 
plate  girders  in  the  New  York,  Chicago  & 
St.  Louis  (Nickel  Plate)  Railroad  over  the 
Illinois  Central  Railroad  tracks  at  Seventy- 
ninth  Street,  Chicago.  Special  erection  rig- 
ring  was  designed  to  handle  the  113-ton  gir- 
ders, which  exceeded  the  capacity  of  any 
wrecking  crane  or  derrick  car  with  sufficient 
length  of  boom  to  handle  them.  Some  of 
these  girders  are  of  record-breaking  length, 


The  tower  was  first  erected  by  a  derrick 
car  on  the  Illinois  Central  Railroad  track 
C  to  clear  the  tracks,  and  was  skidded  along 
parallel  to  the  track  to  its  position  1  to  erect 
the  south  girder  of  span  5,  as  noted  on  the 
accompanying  plan.  The  tower  was  then 
blocked  up  in  this  position  and  the  tem- 
porary bracing  in  the  lower  part  removed. 
The  girder  was  run  in  on  track  C  under  the 
tower,  picked  up  and  turned  about  20  deg. 
and  placed  in  its  final  position.    Power  was 
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the  transportation  of  small,  compact  gaso- 
line power  plants,  which  may  have  a  wide 
field  of  usefulness.  Up  to  the  present  time 
few  such  plants  have  been  developed,  inas- 
much as  the  present  war  is  the  first  in 
which  the  automobile  has  been  extensively 
employed.  Among  the  possible  gasoline 
power  plants  for  military  purposes  are  the 
following:  Portable  searchlights,  winches, 
hoists,  drills  and  boring  machines,  saws, 
trenching  and  mining  apparatus,  concrete 
mixers,  stone  crushers,  etc.  Very  little  has 
been  done  along  these  lines  and  there  is 
room  for  great  improvement. 

[The  next  installment  of  Major  Bond's 
articles  vnll  deal  vnth  stream  crossings  by 
m^ans  of  ponton  and  truss  bridges — one  of 
the  most  important  phases  of  the  military 
engineer's  work. — Editor.] 


Check  Dams  Subjected  to  Extreme 
Flood  Test  in  Southern  California 

RESIDENTS  in  the  district  below 
Haines  Canyon  in  southern  California, 
where  check  dams .  were  built  to  prevent 
the  rapid  run-off  during  heavy  rains,  af- 
firm that  the  plan  is  eminently  successful. 
For  thirty  years  there  have  been  floods 
from  the  canyon  as  often  as  the  rains  came, 
it  is  stated,  but  this  year,  with  the  check 
dams  in  service. 

Haines  Canyon  now  has  427  small  dams, 
a  complete  account  of  which  appeared  in 
the  Engineering  Record  of  Aug.  14,  1915, 


the  end  span  being  130  ft.  61/2  in.  long,  the 
longest  ever  built.  The  center  girders  are 
nearly  126  ft.  long  and  10  ft.  10  in.  deep; 
their  weight  of  113  tons  is  less  than  the 
previous  record-holding  girders  at  Wor- 
cester, Mass.,  on  the  Boston  &  Albany  Rail- 
road, which  weigh  170  tons,  though  only 
122  ft.  long. 

Three-Level  Crossing 

Near  the  center  of  the  bridge  both  rail- 
roads cross  Seventy-ninth  Street,  forming 
a  three-level  crossing.  The  Nickel  Plate 
bridge  is  of  the  through  plate-girder  type 
with  solid  ballasted  floor,  three  girders 
spaced  17  ft.  3  in.  on  centers  being  used  in 
each  of  the  five  skew  spans,  making  fifteen 
girders  in  all  to  be  erected.  The  span 
lengths  were  all  the  same,  125  ft.  8  11-16  in. 
on  centers,  except  the  record  span  of  130  ft. 
6V2  in.  at  the  east  end. 

The  problem  of  safely  and  rapidly  erect- 
ing these  girders  from  cars  on  the  tracks  of 
the  Illinois  Central  Railroad  without  un- 
necessary interruption  of  traffic  was  solved 
by  the  use  of  a  special  heavy  timber  and  steel 
tower  illustrated  in  the  photographs.  This 
tower  was  so  constructed  that  by  taking  out 
the  connection  bolts  a  15-ft.  "gate"  set-lion 
in  the  west  leg  could  be  removed  in  order  to 
clear  the  girders  when  sliding  the  tower 
laterally  to  its  next  position.  Removable 
transverse  braces  were  placed  below  this 
"gate"  just  before  it  was  taken  out,  thus 
stiffening  the  tower  and  making  a  solid  base 
for  the  cantilever  above. 


furnished  by  a  derrick  car  anchored  to  the 
track  about  300  ft.  north  of  the  tower. 

The  temporary  lower  bracing  was  then 
replaced,  the  gate  section  removed  and  the 
tower  skidded  along  until  it  reached  posi- 
tion 2  for  erecting  the  middle  girder  of  span 
5.  The  gate  section  was  then  replaced, 
the  temporary  bracing  removed  and  the 
second  girder  placed  in  position  as  before. 
After  the  erection  of  the  three  girders  of 
span  5,  the  tower  was  moved  clear  of  bent 
4,  both  the  gate  section  and  the  temporary 
bracing  were  bolted  in  place,  and  the  tower 
was  skidded  over  the  temporary  track  under 
span  4,  and  the  erection  carried  out  as 
before.  The  erection  then  followed  in  the 
order  given  by  the  number  on  each  girder. 

Rapid  Progress  Made 

After  about  ten  days'  delay,  which  was 
experienced  on  reaching  span  3,  because 
the  lower  level  bridge  over  Seventy-ninth 
Street  was  not  sufficiently  complete  to  pro- 
ceed, the  tower  erection  continued  at  the 
rate  of  a  girder  a  day,  an  extra  day  being 
required  in  each  case  to  move  the  tower 
laterally  across  the  tracks. 

The  tower  was  designed  to  permit  traffic 
on  immediately  adjacent  tracks,  and  only 
when  steel  was  actually  being  raised  or  the 
tower  was  being  moved  was  more  than  one 
track  blocked  to  traffic.  A  30-ton  crane 
working  upon  the  new  bridge  followed  up 
the  tower  and  placed  the  I-beam  floor  and 
other  light  parts.  Just  two  months  after 
the  first  steel  was  unloaded  at  the  site  the 
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erection  tackle  was   unloaded  and  shipped 
away  from  the  site. 

A  total  of  2488  tons  was  placed  in  the 
bridge,  the  girders  varying  in  weight  from 
86  to  113  tons.  Each  long  girder  was 
shipped  from  the  shops  on  four  flat  cars, 
two  middle  spacing  cars,  and  two  end  cars 
of  150,000-lb.  capacity  carrying  the  weight 
of  the  girder. 

Unusual  Design  Features 

The  design  of  this  bridge  is  unusual  in 
the  use  of  steel  columns  in  the  end  abut- 
ments, surrounded  and  braced  by  the  con- 
crete and  carrying  the  end  girders.  In 
this  way  the  length  of  the  girders  could  be 
made  less  than  would  be  required  for  a  full 
bridge-seat  bearing  on  top  of  the  concrete 
abutment.  As  every  inch  increases  in  span 
length  caused  a  large  increase  in  the  bend- 
ing moment  and  cost  of  such  record-break- 
ing girders,  this  device  was  found  to  be 
economical. 

Expansion  was  provided  by  fixing  the  cen- 
tral girder  span  3  and  the  adjacent  girders 
at  bents  2  and  3,  allowing  expansion  both 
ways  on  top  of  the  other  bents  and  the  abut- 


ments. Owing  to  railway  clearance  require- 
ments, no  longitudinal  bracing  or  brackets 
could  be  used.  The  expansion  bearings,  in- 
stead of  being  the  usual  roller  and  rocker 
type,  are  made  of  special  steel  castings,  with 
oil  grooves,  sliding  on  the  cap  plates  of  the 
columns.  The  castings  contain  cylindrical 
projections  which  engage  the  hollow  cylin- 
drical casting  fixed  to  the  girder. 

The  erection  was  planned  and  the  special 
tower  designed  by  the  erection  department 
of  the  Pennsylvania  Steel  Company,  of 
Steelton,  Pa.,  contractors  for  the  steelwork 
of  the  bridge,  under  the  supervision  of  E. 
E.  Hart,  chief  engineer,  and  G.  H.  Tinker, 
bridge  engineer,  of  the  New  York,  Chicago 
&  St.  Louis  Railroad. 


The  Supply  of  Flint  Pebbles  for  the 
sand-cement  plant  at  the  Elephant  Butte 
dam  of  the  United  States  Reclamation 
Service  has  been  cut  off  since  the  war  be- 
gan, according  to  the  March  Reclamation 
Record.  Canadian  pebbles  were  purchased, 
with  decreased  efficiency,  and  in  the  latter 
days  of  the  operation  basalt  pebbles  were 
used,  but  proved  very  unsatisfactory. 


Settle  Waterworks  Valuation 
Without  Litigation 

Engineers     in     Maine     Case     Make     Notable 
Savings  in  Time  and  Money  as  Compared 
with  Usual  I'rotracted  Court  Appeal  | 

and  Appraisal 

AT  A  CONFERENCE  at  Brunswick, 
Me.,  Feb.  10,  between  Frederick  H.  Fay, 
of  the  engineering  firm  of  Fay,  Spofford  & 
Thorndike,  Boston,  representing  the  Bath 
(Me.)  Water  District,  and  W.  B.  Getchell, 
engineer  of  the  Maine  Water  Company,  of 
Augusta,  it  was  agreed  that  the  plants, 
property,  rights  and  franchises  of  the  water 
company  in  the  county  of  Sagadahoc  and 
the  town  of  Brunswick  should  be  taken  over 
by  the  Bath  Water  District  at  a  price  of 
$539,500,  with  interest  on  this  sum  from 
Jan.  1,  1916,  at  6  per  cent.  The  agreement 
is  the  first  in  Maine,  and  so  far  as  known 
in  New  England,  in  which  the  award  is  less 
than  the  total  reproduction  cost  of  the 
physical  plant,  and  it  exemplifies  a  method 
of  settling  waterworks  valuation  disputes 
which  has  never  before  been  utilized  in  any 
major  water  case  in  the  state.  By  engi- 
neering arbitration  the  price  of  the  system 
has  been  agreed  upon  within  about  four 
months  of  the  passage  of  a  referendum 
authorizing  the  taking  of  the  works  by  the 
Bath  Water  District.  Protracted  legal  pro- 
ceedings and  a  court  appraisal  have  been 
avoided,  and  a  satisfactory  settlement 
attained  without  the  necessity  of  a  third 
arbitrator.  It  is  estimated  that  the  actual 
saving  to  the  Water  District  in  interest 
charges,  legal  expenses,  experts'  fees  and 
other  outlays  exceeds  $40,000. 

By  chapter  197  of  the  private  and  special 
laws  of  Maine,  of  1915,  the  Bath  Water 
District  was  created  and  authorized  to  pur- 
chase and  administer  the  supply  system  of 
the  water  company.  During  negotiations 
the  two  interests  agreed  that  the  question 
of  reproduction  cost  of  physical  plant,  de- 
preciation and  water  rights  should  be  left 
to  the  engineers  on  both  sides.  After  ex- 
amination and  appraisal  of  the  waterworks 
system  by  the  engineers  it  was  determined 
that  the  cost  of  reproduction,  new,  as  of 
Jan.  1,  1916,  of  the  physical  plant,  excluding 
(a)  real  estate,  rights  of  way,  tools  and 
supplies  on  hand,  (b)  depreciation,  (c) 
water  rights  and  (d)  going  concern  value, 
was  $544,491.  The  value  of  water  rights 
was  agreed  upon  as  $5,000,  and  rights  of 
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way,  tools  and  supplies  totaled  $14,516, 
making  a  total  of  $564,007,  subject  to  modi- 
fication in  taking  account  of  depreciation 
and  going  value. 

Engineer  Arbitrators 

These  conferences  ended  in  a  disagreement 
between  the  two  sets  of  engineers  who  took 
part  as  to  the  depreciation  allowance,  and 
accordingly  the  trustees  of  the  water  dis- 
trict and  the  water  company  agreed  to 
arbitrate  the  final  price  through  Messrs. 
Fay,  and  Getchell,  provision  being  made  for 
the  selection  by  them  of  a  third  arbitrator 
in  the  event  of  a  disagreement.  It  was 
agreed  that  the  two  arbitrators  should  ap- 
point a  time  and  place  for  private  meeting 
outside  of  Bath,  Portland  or  Augusta ;  that 
prior  to  this  meeting  both  parties  should 
have  the  right  to  furnish  any  evidence 
deemed  apropos  to  Messrs.  Fay  and 
Getchell;  that  each  party  should  pay  the 
fees  and  expenses  of  its  representative  and 
share  those  of  a  third  arbitrator,  if  such 
should  be  named.  Both  parties  recognized 
the  advantages  of  avoiding  litigation  and 
a  court  appraisal  in  placing  the  settlement 
of  the  case  in  the  hands  of  their  engineers. 
The  result  of  the  arbitration  was  the  above- 
named  price  of  $539,500,  with  interest,  or 
$19,507  less  than  the  total  reproduction  cost. 

In  previous  cases,  where  the  parties  have 
been  unable  to  agree  and  have  been  obliged 
to  resort  to  a  court  appraisal,  the  final  price 
awarded  has  averaged  about  1.5  times  the 
amount  of  reproduction  cost.  In  the  case 
of  eighteen  water  districts  in  Maine  and 
Massachusetts  in  the  past  few  years  the 
average  award  has  been  54  per  cent  in  ex- 
cess of  the  reproduction  cost.  The  accom- 
panying table  gives  the  reproduction  costs 
and  prices  awarded  in  several  New  England 
water  district  cases: 


Reproduction   Costs  and  Prices   Awarded  in 
SE\-ratAL  New  England  Cases 

Ratio, 
award 
Repro-  to  re- 

duction production 

Place  cost  Award  cost 

Gardiner,  Me $132,000     $245,000  1.85 

Waterville.    Me 368,546        503,475  1.37 

Augusta.    Me 287,279       427,135  1.48 

Kittery,  Me 102,510       163.869  1.60 

Ldvermore  Palls,   Me.      85,394       117,698  1.38 

Portland,   Me 2,853,696    3,963,034  1.38 

Gardner,  Mass 165,000       274,000  1.66 

Athol,   Mass 206,386        316,500  1.53 


The  cost  of  arriving  at  the  valuation  in 
the  Portland  case  was  $152,000  for  the 
municipality  and  $130,000  for  the  pro- 
prietary water  company;  in  the  Gardner, 
Mass.,  case  the  total  cost  was  $72,390 ;  in  the 
Waterville  case,  $80,600;  in  the  Augusta 
case,  $78,000;  and  in  the  Gardiner  (Me.) 
case,  $27,317.  In  the  case  of  Brunswick, 
Me.,  the  reproduction  cost  was  $130,455, 
the  award  $196,162,  and  the  total  expense, 
$41,500. 

Basis  of  Agreement 

The  price  at  which  the  Bath  supply  sys- 
tem is  acquired,  based  on  the  average 
operating  expenses  for  the  past  ten  years, 
indicates  that  the  district,  under  proper 
-management,  should  be  able  from  the  first 
-to  pay  all  operating  charges,  interest  on 
Ijonded  debt,  yearly  sinking  fund  of  1  per 
•cent  and  have  an  annual  surplus  of  about 
$5,000.  The  district  will  receive  all  water 
rates  collected  by  the  company  since  Jan.  1, 
less  the  actual  expenses  during  the  period. 

To  save  the  cost  of  employing  an  expert 
accountant  it  has  been  agreed  that  this 
.accounting  shall  be  done  by  the  superin- 


tendent of  the  water  company  and  by  the 
clerk  of  the  district,  referring  any  disputed 
questions  to  Walter  S.  Glidden,  counsel  for 
the  district.  This  accounting  will  take  but 
two  or  three  days.  The  trustees  of  the 
district  were  desirous  of  making  immediate 
arrangements  for  marketing  a  bond  issue 
to  finance  the  purchase,  a  step  which  could 
not  have  been  taken  satisfactorily  at  this 


time  had  a  court  appraisal  been  resorted  to 
instead  of  the  engineering  arbitration.  The 
trustees  feel  entirely  satisfied  with  the  re- 
sult, and  the  water  company  has  expressed 
itself  as  thoroughly  gratified  with  the 
method  and  solution  of  the  problem  adopted. 
It  is  expected  that  early  in  the  present 
month  the  district  will  be  in  full  possession 
of  the  property. 


Shall  the  American  Society  of  Civil  Engineers 
Move  Its  Headquarters? 

Views  of  Prominent  Members  on  the   Important 
Question  Now  Awaiting  the  Decision  of  the  Society 


[In  its  issue  of  Feb.  5  the  Engineering 
Record  presented  a  summary  of  the  pro- 
posal to  have  the  American  Society  of 
Civil  Engineers  move  its  headquarters  in 
New  Yoik  to  the  Engineering  Societies' 
Building.  In  the  editorial  discussion  in  the 
same  issue  it  invited  engineers  to  send  their 
views  for  publication.  An  invitation  wa^ 
also  extended  by  letter  to  present  and  for- 
mer officers  to  express  their  opinions. 

A  number  of  the  replies  are  presented 
below.  Those  of  William  Barclay  Parsons, 
William  J.  Wilgus  and  Palmer  C.  Ricketts 
oppose  the  removal.  On  the  other  hand, 
John  R.  Freeman,  Henry  G.  Stott,  Gardner 
S.  Williams,  Hunter  McDonald,  John  A. 
Bensel  and  James  H.  Edwards  favor  the 
proposal. 

Additional  replies  will  be  published  in 
later  issues. — Editor.! 


Gardner  S.  Williams,  Formerly  Vice- 
President  and  Director  of  the  Society, 
Favors  the  Proposal,  Seeing  in  It 
Great  Good  for  the  Profession. 

The  invitation  extended  to  the  American 
Society  of  Civil  Engineers  by  the  three 
other  great  national  engineering  societies, 
to  join  with  them  in  the  occupancy  of  an 
enlarged  Engineering  Societies'  Building 
on  Thirty-ninth  Street,  New  York  City, 
brings  the  former  face  to  face  with  a  situ- 
ation of  large  and  far-reaching  possibilities. 
In  submitting  to  the  membership  the  ques- 
tion whether  to  accept  or  to  decline  the  in- 
vitation, the  board  of  directors  has  placed 
upon  every  engineer  in  the  society  a  per- 
sonal and  serious  responsibility. 

The  question  as  submitted  now,  based  on 
the  invitation  of  the  other  societies  ex- 
tended of  their  own  free  will,  is  materially 
different  from  that  voted  upon  and  rejected 
12  years  ago,  when  the  proposal  was  the 
outcome  of  the  conditions  of  a  gift. 

Whatever  doubts  there  may  have  been  as 
to  the  possibility  of  the  societies  living  in 
harmony  under  one  roof,  or  of  the  financial 
success  of  the  plan,  are  now  reasonably  well 
cleared  up  by  the  fact  that  three  of  the 
societies  have  so  lived  for  over  a  decade,  and 
have  accumulated  a  "Repair  and  Deprecia- 
tion Fund"  of  $70,000. 

That  the  decision  of  the  American  Society 
of  Civil  Engineers  to  remain  in  its  own 
quarters  on  Fifty-seventh  Street  was  wise, 
the  writer  firmly  believes,  for  in  the  solu- 
tion of  the  problems  confronting  them  the 
character  and  strength  of  the  other  socie- 
ties have  been  more  firmly  developed  than 
would  have  been  the  case  had  they  been 
able  to  lean  upon  the  civil  engineers,  while 
the  latter,  by  their  assertion  of  independ- 
ence of  the  munificent  gift  of  a  generous 
patron,  attracted  to  their  membership  many 


of  the  influential  men  in  the  sister  societies. 

But  times  and  conditions  have  changed. 
The  separate  organizations,  at  one  time  ex- 
tremely jealous  each  of  the  other,  have  come 
to  realize  that  each  has  its  field  and  that 
outside  of,  and  over,  and  above  all  is  a 
demand  for  a  spirit  of  unity  and  co-opera- 
tion that  was  only  a  dream  12  years  ago. 
This  is  an  age  of  combination  and  organ- 
ization. The  medical  fraternity  of  the 
country  through  its  co-ordination  of  na- 
tional, state  and  county  medical  societies, 
exerts  a  power  both  socially  and  politically 
which  enables  it  to  secure  any  reasonable 
legislation  that  may  be  demanded,  either 
state  or  national.  It  is  unnecessary  to  more 
than  refer  to  the  bulwarks  a  united  legal 
profession  has  built  around  its  functions 
and  practices.  The  engineers  must  take 
these  lessons  to  heart  and  profit  by  them 
if  the  profession  is  to  receive  in  the  future 
that  recognition  to  which  the  importance 
of  its  work  in  the  past  entitles  it.  In  other 
words,  the  engineers  must  get  together, 
stay  together  and  work  together.  To  such 
an  end  the  occupancy  of  quarters  by  the 
civil  engineers  in  the  same  building  that 
houses  three  other  great  national  engineer- 
ing societies,  as  well  as  a  dozen  more  or 
less  of  allied  technical  organizations  will 
unquestionably  conduce. 

This  does  not  contemplate  any  amalga- 
mation of  the  American  Society  of  Civil 
Engineers  with  the  other  societies  so  far 
as  the  functions  it  has  hitherto  exercised 
are  concerned,  but  in  the  writer's  mind  it 
is  a  step  and  a  long  one  toward  the  creation 
of  some  form  of  organization,  in  which, 
through  society  representation  or  other- 
wise, the  interests  of  upward  of  fifty  thou- 
sand engineers  and  allied  craftsmen  in  the 
United  States,  scattered  from  Maine  to 
California,  from  Florida  to  Alaska,  may  be 
intelligently  guarded,  and  their  influence 
brought  to  bear  upon  the  great  social  and 
economic  problems  which  this  twentieth 
century  is  presenting  for  solution. 


William  J.  Wilgus,  Formerly  Director 
of  the  Society,  Favors  a  Change  of 
Headquarters,  but  Not  as  Proposed. 

It  is  with  pleasure  that  I  give  to  you  my 
views  on  the  society  house  matter  of  the 
American  Society  of  Civil  Engineers,  as  I 
am  .decidedly  of  the  opinion  that  a  change 
should  be  made,  although  not  in  the  direc- 
tion that  is  proposed. 

Beyond  question  the  society  house  is  too 
small,  poorly  located  and  so  ill-lighted  as 
to  have  a  most  inhospitable  and  depressing 
effect  upon  the  visitor. 

I  am  not  in  favor  of  the  use  of  the  Engi- 
neering Societies'  Building,  because  I  feel 
that  the  American  Society  of  Civil  Engi- 
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neers  is  in  such  a  strong  position  financially 
that  there  is  no  need  for  the  acceptance, 
indirectly  or  otherwise,  of  a  gift  from  any 
one  outside  of  its  own  circle.  This,  of 
course,  is  a  purely  personal  view  on  my 
part,  as  the  idea  of  the  society  not  providing 
for  its  own  home  is  repugnant  to  my  sense 
of  independence. 

Therefore,  because  of  the  need  for  a 
change  of  quarters  and  also  because  of  the 
strong  financial  condition  of  the  society,  I 
am  in  favor  of  the  purchase  of  a  suitable 
location  in  or  near  the  business  center  of 
the  city,  and  the  erection  thereon  of  a  com- 
modious and  attractive  structure,  with  ade- 
quate provision  not  only  for  the  present 
needs  of  the  society,  but  also  for  a  reason- 
able time  in  the  future,  the  spare  space  not 
needed  at  first  to  be  rentable  for  office  or 
other  remunerative  purposes. 

Without  having  gone  into  the  matter  in 
detail,  it  seems  to  me  that,  possibly  with 
the  aid  of  many  of  the  members  of  the  so- 
ciety, among  whom  I  would  be  glad  to  be 
numbered,  a  fund  of  sufficient  size  could 
be  raised  to  finance  this  project,  thereby 
retaining  for  the  society  its  independent  po- 
sition, which  I  hope  that  it  will  not  sacri- 
fice. 


Wm.  Barclay  Parsons,  Formerly  Di- 
rector of  the  Society,  Suggests  Single 
Engineering  Organization  and  Op- 
poses Proposed  Plan. 

My  view  is  that  the  American  So- 
ciety of  Civil  Engineers  should  retain  its 
own  house  and  its  entire  separate  identity, 
unless  it  would  be  possible  to  merge  all  the 
societies  into  one  American  Institution  of 
Engineers.  The  profession  should  stop  di- 
viding itself  up,  as  it  has  done,  into  a  multi- 
tude of  small  units.  The  law  and  medicine 
do  not  make  that  mistake. 

Until  a  concrete  proposition  of  this  sort 
can  be  brought  forward  to  merge  the  soci- 
eties, I  am  opposed  to  the  civil  engineers 
moving  from  Fifty-seventh  Street. 


John  R.  Freeman,  Formerly  Vice-Presi- 
dent and  Director  of  the  Society, 
Heartily  Approves  of  Plan. 

As  one  who  has  enjoyed  membership  in 
the  American  Society  of  Civil  Engineers 
for  thirty-three  years  past  and  who  has 
also  been  active  in  other  engineering  socie- 
ties and  a  great  believer  in  their  usefulness, 
I  am  earnestly  in  favor  of  the  American 
Society  of  Civil  Engineers  joining  with  the 
other  national  engineering  societies  in  the 
use  of  the  Engineering  Societies'  Building 
in  New  York.  There  are  many  good  rea- 
sons why  we  should  "get  together".  Among 
those  which  appeal  to  me  personally  are 
the  following: 

1.  That  the  closer  contact  thus  gained 
with  members  of  allied  professions  will 
help  in  advancing  the  appreciation  of  the 
engineering  profession  in  this  country.  In 
several  trips  abroad,  and  particularly  when 
attending  the  annual  meeting  of  the  Verein 
Deutscher  Ingenieure  in  Leipsic,  two  and 
one-half  years  ago,  I  have  been  impressed 
with  the  better  appreciation  of  the  profes- 
sion by  the  public  abroad,  and  in  the  case 
of  the  verein  this  has  seemed  to  me  in  no 
small  part  due  to  the  presence  of  engineers, 
from  all  branches,  in  one  great  body. 

2.  In  the  Engineering  Societies'  Build- 
ing I  believe  we  have  the  opportunity  to 
build  up  the  best  engineering  library  in 
the  world  and  one  in  which  the  availability 


of  a  collection  of  books  pertaining  to  all 
branches  can  be  brought  to  the  distant  mem- 
ber by  a  system  of  research  and  prompt 
service,  with  abstracts  and  photographic 
copies  of  texts,  more  efficiently  if  organized 
on  a  large  scale  on  behalf  of  all  the  engi- 
neering societies. 

3.  I  believe  the  advancement  of  the  pro- 
fession, the  helpfulness  of  older  members 
to  younger  members,  and  the  helpfulness  of 
specialists  in  one  branch  to  those  in  another 
branch  can  be  best  effected  by  means  of  a 
strong  central  organization,  in  which  the 
civil  engineers  should  have  their  fair  share; 
and  that  in  course  of  time  affiliated  with 
this  central  organization,  the  local  societies 
at  each  of  twenty,  or  perhaps  fifty,  engi- 
neering and  industrial  centers  throughout 
the  North  American  continent  should  be 
encouraged  to  carry  on  the  work  that  can 
best  be  accomplished  by  a  local  society,  but 
all  in  harmony. 

4.  The  facts  appeal  strongly  to  me,  after 
years  of  interest  and  activity  in  these  mat- 
ters, that  in  the  United  Engineering  So- 
ciety and  its  building  and  in  the  Engineer- 
ing Foundation  and  in  the  great  central 
library,  we  have  a  machine  admirably 
adapted  to  promoting  the  interests  of  the 
profession  in  the  broadest  possible  way, 
and  that  it  is  best  at  the  present  time  to 
get  together  on  the  fundamental  principles 
involved  and  trust  to  the  application  of 
common  sense  with  engineerin«c  experience 
in  course  of  time  to  smooth  out  or  mend 
petty  obstacles  and  loose  joints. 

In  any  great  movement  one  must  trust 
more  to  the  spirit  which  animates  than  to 
the  precise  and  elaborate  verbiage  of  arti- 
cles of  association. 

Already  the  matter  has  been  shaped  up 
on  broad  lines  which  appear  fair  and  libe- 
ral to  all  concerned,  and  I  believe  it  better 
to  get  together  at  once  and  to  trust  some- 
thing to  the  future  intelligence  of  those 
whom  we  elect  to  reprefent  us  in  carrying 
on  this  closer  union. 


Hunter  McDonald,  Past-President  of 
the  Society,  Adduces  Arguments  in 
Favor  of  Removal. 

To  my  mind  the  proposition  admits  of 
little  room  for  argument  on  the  negative 
side,  unless  the  material  interests  of  the 
American  Society  of  Civil  Engineers  are  to 
be  given  consideration  to  the  exclusion  of 
the  professional  interests  of  this  society 
and  the  profession  at  large. 

In  the  annual  address  which  I  delivered 
at  Baltimore  in  June,  1914,  I  gave  my  views 
upon  the  importance  of  co-operation  among 
all  engineers  for  the  good  of  themselves, 
the  profession  and  our  country.  In  the 
same  address  I  also  gave  my  views  as  to 
the  wisdom  of  remaining  in  the  present 
quarters  of  the  society. 

At  that  time  I  did  not  know  that  the 
doors  of  the  United  Engineering  Building 
would  ever  be  again  opened  to  us,  and  it 
was  not  until  January,  1915,  at  the  time 
of  the  annual  meeting  that  1  was  advised 
by  Clemens  Herschel  that  there  was  a  prob- 
ability of  its  accomplishment.  I  at  once 
expressed  to  him  my  entire  approval  of  the 
project. 

The  building  which  we  now  own  has 
served  a  useful  purpose,  and  the  society 
has  ferown  and  prospered  under  the  wise 
management  which  conceived  and  carried 
out  the  plan,  but  many  changes  have  taken 
place  since  this  building  was  completed. 
Other  societies  have  grown  in  importance 


and  numbers.  The  number  of  engineers  not 
connected  with  any  of  the  national  societies 
has  vastly  increased.  Engineers  are  at  last 
beginning  to  realize  that  they,  more  than 
any  other  profession,  have  it  in  their  power 
to  shape  the  destiny  of  our  country. 

A  thorough  co-operation  of  the  engineer- 
ing forces  of  Germany  has  made  possible 
her  remarkable  exhibition  of  prowess  and 
resistance. 

I  believe  the  time  has  come  for  the  Amer- 
ican Society  of  Civil  Engineers  to  put  aside 
all  material  considerations  in  the  effort  to 
bring  about  unanimity  of  thought  and  ac- 
tion among  all  the  engineers  of  this  coun- 
try, and  I  regard  the  removal  to  the  Engi- 
neering Societies'  Building  as  the  first  and 
most  important  step  in  this  direction. 

It  will  be  unfortunate  if  the  matter  is  de- 
feated or  is  decided  by  a  close  vote.  I  sin- 
cerely hope  it  may  be  carried  by  an  over- 
whelming majority.  There  is  no  doubt  but 
that  there  will  be  opposition,  but  I  believe 
it  will  arise  largely  through  misunderstand- 
ing. There  may  also  be  discussion  of  the 
material  interests  involved,  and  if  such  de- 
velops it  may  become  bitter  and  acrimoni- 
ous. The  announcement  by  the  board  of 
direction  of  the  suggested  plan  shows  that 
the  material  interests  are  about  balanced 
between  moving  and  remaining  where  we 
are,  but  if  the  proposition  is  defeated,  I 
shall  continue  to  advocate  a  building,  which 
will  bring  in  an  income  commensurate  with 
the  value  of  the  location  we  now  occupy. 


John  A.  Bensel,  Past-President  of  the 
Society,  Approves  of  Plan. 

Permit  me  in  the  first  place  to  state  that 
in  my  opinion  the  Engineering  Record  is 
performing  valuable  service  to  the  engineer- 
ing profession  by  opening  its  columns  to 
the  discussion  of  the  arguments  for  and 
against  the  proposal  to  have  the  American 
Society  of  Civil  Engineers  join  with  the 
other  national  engineering  bodies  in  the 
use  of  the  Engineering  Societies'  Building 
in  New  York. 

I  believe  the  subject  one  of  grave  import- 
ance not  only  to  the  society,  but  to  the  pro- 
fession as  a  whole  and  therefore  welcome 
the  opportunity  offered  by  you  for  an  ex- 
pression of  my  views. 

I  am  strongly  of  the  opinion  that  it  would 
be  to  the  advantage  of  the  American  Society 
of  Civil  Engineers  as  a  body,  as  well  as  to 
the  profession  as  a  whole,  for  it  to  join  the 
other  societies  in  Engineering  Societies' 
Building,  but  I  do  not  propose  to  enter  into 
any  discussion  as  to  the  saving  that  would 
ensue  by  such  a  course,  as  I  think  the  ques- 
tion should  be  decided  along  lines  of  what 
is  best  for  the  profession,  with  but  little 
reference  to  the  gain  or  loss  in  a  financial 
way  in  continuing  our  separate  existence  or 
joining  the  other  bodies  as  proposed. 

Whatever  may  be  the  satisfaction  derived 
from  the  practice  of  a  profession  that  comes 
entirely  from  its  performance,  the  question 
of  the  position  of  the  profession  in  the 
minds  of  the  public  is  one  that  cannot  profit- 
ably be  neglected.  There  now  is  presented 
an  opportunity  for  civil  engineers  to  join 
with  others  whose  education,  tradition  and 
professional  aspirations  are  those  possessed 
by  all  engineers  irrespective  of  the  particu- 
lar branch  of  engineering  under  which  they 
may  be  enrolled.  It  is  certainly  a  fact,  so 
far  as  the  public  is  concerned,  that  the 
home  of  the  profession  is  in  the  Engineer- 
ing Societies'  Building,  and  if  the  civil  en- 
gineers were  to  join  the  present  amalgama- 
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tion  they  would  thereby  not  only  add  to  the 
public  estimate  of  the  engineering  profes- 
sion as  a  whole,  which  is  desirable  as  a 
stimulant  to  professional  effort,  but  also  be 
the  gainer  as  a  separate  body  in  the  larger 
recognition  that  would  follow.  Personally 
I  have  long  been  of  the  opinion  that  engi- 
neers have  gone  too  far  on  both  educational 
and  society  lines  of  separation,  and  that 
we  should  get  some  form  of  amalgamation 
of  all  engineers  into  one  organization  and 
that  this  would  be  to  the  benefit  of  the 
profession  as  a  whole.  Probably  at  this 
time  the  movement  could  be  begun,  if  all 
branches  of  the  profession  were  identified 
as  one  by  the  public  by  being  housed  at  one 
location. 

The  above  reasons  seem  to  me  ample  to 
justify  my  point  of  view,  but,  in  addition, 
I  think  it  will  be  conceded  that,  so  far  as 
convenience  is  concerned,  the  location  of  the 
Engineering  Societies'  Building  is  more 
convenient  as  to  general  access  from  down- 
town and  for  out-of-town  members  than 
the  house  in  Fifty-seventh  Street.  It  is 
conceivable,  too,  that  financially  a  scheme 
could  be  worked  out  in  the  change  that 
would  show  greatly  to  the  advantage  of  the 
American  Society  of  Civil  Engineers. 


Palmer    C.    Ricketts,    Director    of    the 
Society,  Opposes  the  Plan. 

It  seems  to  me  that  it  would  be  difficult 
to  induce  the  American  Society  of  Civil  En- 
gineers to  give  up  its  Fifty-seventh  Street 
property,  and  probably  to  some  extent  sac- 
rifice it,  in  order  to  move  to  another  build- 
ing in  New  York  City.  If  it  had  had  no 
house  and  little  property  at  the  time  the 
union  under  one  roof  was  contemplated, 
the  proposition  would  have  been  different. 
The  same  reasons  hdd  now  which  were  per- 
tinent then  regarding  the  change.  It  can, 
of  course,  act  now  with  the  other  societies. 
in  any  undertaking  where  unity  of  action 
is  desirable,  practically  as  well  as  if  it  were 
on  Thirty-ninth  Street. 


James  H.  Edwards,  Formerly  Director 
of  the  Society,  Believes  the  Plan 
Should  Be  Adopted. 

I  am  heartily  in  favor  of  this  proposition. 
The  main  reason  why  I  am  in  sympathy 
with  the  move  is  that  I  feel  that  engineers 
of  all  branches  of  the  profession  should 
come  more  closely  in  touch  with  each  other, 
and  exert  all  the  influence  possible  (which 
can  best  be  done  by  co-operation)  to  place 
the  engineering  profession  on  a  proper 
basis.  The  work  of  the  engineer,  no  mat- 
ter whether  looked  at  from  the  practical 
or  the  theoretical  standpoint,  is  becoming 
so  general  that  no  particular  branch  can 
lay  any  claim  to  superiority.  I  hope  the 
time  is  not  far  off  when  engineering  will 
be  recognized  as  one  great  profession  and 
the  different  independent  divisions  as  they 
exist  to-day  will  be  considered  as  sub-divi- 
sions of  the  general  profession. 


Henry  G.  Stott,  Formerly  Director  of 
the  Society  and  Past -President  of  the 
American  Institute  of  Electrical  Engi- 
neers, Favors  Removal. 

Inasmuch  as  the  actual  cost  of  operating 
the  present  building  and  the  proposed  quar- 
ters will  be  practically  equal,  and  the  in- 
vestment of  the  society  will  be  substantially 
less   under   the  new  plan,   the  discussion 


seems  to  be  narrowed  down  to  the  question : 
Will  the  new  home  improve  the  status  of 
the  society? 

I  believe  the  answer  to  this  should  be  in 
the  affirmative,  for  the  following  reasons: 

1.  The  present  home  of  the  society  is 
quite  inaccessible  from  a  transportation 
point  of  view,  when  compared  to  the  En- 
gineering Societies'  Building  on  West 
Thirty-ninth  Street. 

2.  Many  of  our  members  are  also  mem- 
bers of  the  Engineers'  Club,  which  adjoins 
the   Engineering   Societies   Building. 

3.  The  close  proximity  of  the  New  York 
Public  Library  on  Fifth  Avenue  tends  to 
establish  the  character  of  the  neighborhood. 

4.  The  fact  that  the  society  will  be  un- 
der the  same  roof  as  the  American  Society 
of  Mechanical  Engineers,  the  American  In- 
stitute of  Mining  Engineers  and  the  Amer- 
ican Institute  of  Electrical  Engineers  will 


strengthen  the  bond  between  these  socie- 
ties, and  tend  to  united  action  when  occa- 
sion demands  co-operation. 

5.  Have  we  not  the  best  of  precedents 
for  this  action  in  our  own  government? 
In  any  question  affecting  any  of  the  forty- 
eight  states  of  the  union,  such  as  an  attack 
by  an  enemy,  does  any  one  believe  for  a 
moment  that  the  forty-eight  states  could 
defend  their  common  interests  as  efficiently 
as  the  United  States  could? 

6.  The  consolidation  of  the  society's  li- 
brary with  that  of  the  United  Engineering 
Society  (which  now  contains  over  55,000 
volumes)  will  create  the  greatest  technical 
library  in  the  world. 

7.  In  joining  with  the  other  societies  in 
the  ownership  of  this  very  excellent  modern 
building,  the  society  preserves  its  own  in- 
dividuality, prestige  and  seniority,  whilst 
securing  the  above  advantages. 


Standardization  of  Buildings  to  Insure  Economy 

and  Quick  Delivery 

H.  S.  Jacoby  Describes  Method  of  Firm  of  Industrial  Engineers  Who 
Claim  to  Be  Able  to  Make  SO-Day  Deliveries  of  Standard  Buildings 


STANDARD  SIZES  and  standardized 
details  for  factory  buildings  were 
claimed  to  make  possible  not  only  de- 
creased cost  and  increased  profit,  but  rapid 
fabrication  and  30-day  delivery  of  the  com- 
pleted structures,  in  an  address  made  by 
H.  S.  Jacoby  of  the  Samuel  Austin  &  Son 
Company  before  the  students  at  Cornell 
University  on  Feb.  25.  How  this  stand- 
ardization   is    accomplished    and   the   rea- 


STANDARD  1 — FULL  PANEL  OF  STEEL  SASH 
GIVES  MAXIMUM  LIGHT 

sons  for  the  selected  standard  dimensions 
are  described  in  the  following  abstracts 
of  Mr.  Jacoby's  address: 

Determining  Requirements 

In  devising  a  method  to  get  a  larger 
margin  between  the  actual  cost  and  tho 
selling  price,  or,  in  other  words,  a  larger 
profit,  the  Samuel  Austin  &  Son  Com- 
pany, industrial  engineers,  of  Cleveland, 
decided  to  standardize  building  construc- 
tion.   This  company  believes  that  the  time 


is  coming,  and  coming  soon,  when  a  pros- 
pective owner  will  sacrifice  some  of  his 
"pet"  ideas  if  he  knows  that  he  can  get  a 
building  which  will  answer  his  purpose  and 
get  it  within  30  days  after  the  signing  of 
the  contract.  To  this  end  designs  and 
complete  details  for  seven  standard  build- 
ings have  been  drawn  up.  Furthermore, 
the  fabricated  steelwork  and  other  items 
which  are  not  under  direct  control  are  even 
put  into  stock.  It  requires  faith,  coupled 
with  an  optimistic  and  powerful  sales  man- 
ager, Mr.  Jacoby  asserted,  to  have  on  hand 
three  buildings  100  x  400  ft,  two  build- 
ings 90  X  300  ft.,  and  one  building  200  ft. 
square  before  any  actual  contracts  are  in 
sight. 

It  has  taken  years  of  study  to  arrive  at 
the  general  dimensions  and  outlines  of 
buildings  which  will  meet  the  requirements 
of  a  large  proportion  of  manufacturers, 
engineers  and  prospective  owners.  Often 
the  width  of  the  building  is  determined  by 
the  room  permitted  by  adjacent  structures 
or  the  size  of  lot  available.  But,  having 
adopted  a  certain  unit  width,  say  100  ft., 
consisting  of  two  50-ft.  aisles,  there  is  a 
great  advantage  in  being  able  to  increase 
the  width  by  further  additions  of  50-ft. 
aisles. 

Seven  Standard  Buildings 

Standard  1  is  a  simple  steel  I-beam 
structure  of  one  story,  with  14  ft.  clear 
height  and  60  ft.  width  out  to  out,  and  one 
intermediate  row  of  columns.  Standard  2 
is  a  heavy  machine  shop  or  foundry  build- 
ing 90  ft.  wide,  with  three  30-ft.  aisles  and 
a  traveling  crane  in  the  center  aisle,  with 
22  ft.  6  in.  clear  height  to  the  I-beam 
rafters.  Standard  3  is  a  100-ft.  one-story 
factory  building,  with  central  monitor  and 
a  steel  roof  truss  of  the  Warren  type  sup- 
porting the  flat-slope  composition  or  tar 
gravel  roofing.  This  is  a  popular  type  and 
contains  but  one  row  of  intermediate  col- 
umns. The  clear  height  of  13  ft.  under 
trusses  is  ample  to  allow  for  most  require- 
ments. Hundreds  of  these  50-ft.  roof 
trusses  are  carried  in  stock;  the  columns 
are  not  cut  to  exact  length,  but  are  kept 
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in  stock  ready  to  cut  on  very  short  notice. 
Standard  4  is  a  saw-tooth-roof  factory 
building.  The  columns  are  spaced  20  ft. 
apart  in  both  directions,  making  all  trusses 
exactly  alike,  and  the  vertical  faces  are 
used  for  the  roof  sash  to  give  rigidity,  and 
because  less  expensive  side-wall  sash  can 
be  used.  Standard  5  is  a  typical  forge 
shop  or  structural  warehouse  for  use  where 
a  heated  building  is  not  required.  It  has 
sloping  corrugated-iron  roofing  and  is  100 
ft.  wide,  with  central  aisle  40  ft.  wide  and 
34  ft.  high  for  the  crane  runway. 


Why  did  we  adopt  the  bay  length  of  20 
ft.?  First  of  all,  there  is  a  great  advan- 
tage in  the  use  of  whole  numbers  rather 
than  fractions.  Why  choose  20  ft.  when 
20-ft.  lumber  costs  more  per  thousand  than 
16  or  18-ft.  lumber?  Simply  because  a  6  x 
12-in.  roof  purlin,  far  cheaper  than  a  steel 
beam  with  a  nailing  strip  bolted  to  the  top 
flange,  is  stressed  to  its  maximum  capacity 
when  supporting  a  panel  roof  load  8  ft. 
wide  and  20  ft.  long.  Eight  feet  is  the 
maximum  spacing  of  roof  purlins  for  2-in. 
roof  sheathing.     These  yellow-pine  boards 


I  STANDARD  3  —  NEW 
CASTLE  CONSTRUC- 
TION COMPANY  FAC- 
TORY BUILDING 


drawing.  Erection  is  simplified,  as  the 
erector  can  pick  up  any  truss  and  place  it 
between  any  two  columns. 

All  clip  angles  which  engage  the  wood 
purlins  are  identical.  On  the  main  truss 
there  is  no  evidence  of  the  presence  of  a 
monitor  truss.  In  reality  the  vertical  mem- 
bers of  the  34-ft.  monitor  are  connected  to 
angles  similar  to  those  u.sed  for  purlirt 
clips.  This  arrangement  permits  the  use 
of  the  standard  truss  with  or  without  the 
center  monitor.  A  star  strut  composed  of 
two  steel  angles  extends  continuously  be- 
tween the  tops  of  all  center  columns. 

Steel  Sash  Economical 

When  any  considerable  area  of  windows 
is  required,  wood  sash  is  seldom  considered 
in  mill-building  construction.  Steel  sash 
costs  less,  is  non-combustible,  lasts  longer 
and  offers  a  greater  unobstructed  lighting 
surface  on  account  of  the  thin  muntin  bars. 


Standard  6  is  a  multi-story  mill  build- 
ing with  upper  tier  similar  to  standard  1, 
steel  frame  and  brick  walls  below  the  steel 
sash  windows.  For  this  type  16-ft.  bays 
are  specified.  Since  the  same  load  is  car- 
ried by  the  floorbeam  of  this  type  on  a  20- 
ft.  span  as  by  the  roof  beams  of  types  1 
and  2  on  a  30-ft.  span,  standard  18-in., 
55-lb.  I-beams  are  kept  in  stock  and  cut 
into  three  parts  for  the  floorbeams  in  type 
6,  or  two  parts  for  the  rafters  in  type  1  or 
2.  Standard  7  is  a  strictly  fire-resistive 
type  of  multi-story  reinforced-concrete 
building  with  round  columns,  flat-slab 
floors  and  the  regular  brick  and  steel  sash 
walls. 

The  height  of  a  building  is  determined 
by  a  combination  of  requirements.  Viewed 
from  the  outside,  a  certain  sill  height  is 
necessary,  and  above  this  'sill  sufficieni; 
glass  to  insure  good  illumination.  The  sill 
height  may  be  determined  by  the  height 
of  work  benches,  the  storage  of  materials 
or  the  height  of  pipe  coils  for  heating  pur- 
poses. An  over-abundance  of  sash  means 
unnecessary  expense  for  heating.  Viewed 
from  the  inside,  the  clear  headroom  varies 
with  the  depth  of  the  supporting  steelwork, 
the  height  of  the  machinery  in  the  build- 
ing, the  presence  of  traveling  cranes  or 
other  special  apparatus. 

Standard  Sizes — 20-Foot  Bays 

In  the  design  of  standard  buildings 
capable  of  being  erected  in  thirty  working 
days,  commercial  and  standard  sizes  of 
materials  must  be  strictly  adhered  to.  The 
structural  steel  man  passing  through  the 
drafting  rooms  of  our  colleges  and  noting 
the  sample  drawings  on  the  walls  will  al- 
most invariably  detect  timber  or  steel  sec- 
tions which  are  uneconomical  or  not  in 
general  use,  and  consequently  hard  to  ob- 
tain. For  instance,  a  2^/2  x  2y2  x  y2-in. 
angle  may  be  designated  in  a  roof  truss. 
A  4  x  3  X  5/16-in.  angle  is  stronger,  weighs 
less,  costs  less  per  pound  and  is  kept  in 
stock  by  every  steel  company. 


STANDARD  6  — 
FRANTZ -  PREMIER 
BUILDING  IN  CLEVE- 
LAND 


are  dressed  and  matched  from  2  x  6-in.  lum- 
ber. To  prevent  deflection  a  continuous 
2  X  6-in.  flat  is  nailed  to  the  under  side  of 
the  roof  sheathing  midway  between  the 
purlins. 

One  more  factor,  the  steel  sash,  entered 
into  the  20-ft.  spacing  of  roof  trusses.  We 
examined  the  catalogs  of  various  sash  man- 
ufacturers to  get  a  combination  of  units 
which  total  exactly  16,  18  or  20  ft.  The 
two  sizes  of  glass  in  most  general  use  are 
12  X  18  in.  and  14  x  20  in.  Of  these  two 
the  14  X  20-in.  size  is  the  more  economi- 
cal. Four  units  of  four  lights  each  are 
placed  from  column  to  column,  and  the  ends 
measure  exactly  20  ft. 

There  are  many  advantages  in  having 
the  steel  sash  line  up  at  the  columns  with 
the  structural  steelwork.  During  erection 
sash  has  a  tendency  to  creep.  In  a  400-ft. 
building  the  actual  out-to-out  dimension  of 
sash  may  exceed  the  computed  dimension 
by  6  in.  When  the  units  line  up  with  some 
definite  mark,  as  they  now  do  with  the  col- 
umns every  20  ft.,  the  variation  of  actual 
from  theoretical  dimensions  is  reduced  to 
a  minimum. 

Standard  Structural  Details 

The  principal  feature  of  our  standard 
truss  is  that  the  details  are  arranged  to 
permit  all  trusses  to  be  exactly  alike.  The 
wind  load  is  taken  by  a  system  of  bracing 
in  the  plane  of  the  upper  chord.  Open 
holes  in  the  rafter  angles  engage  the  lateral 
plates  for  the  connection  of  diagonal  rods. 
The  equal  spacing  of  these  plates  means 
equal  length  of  rods.  The  cost  of  shop 
work    is    reduced,    likewise    the    cost    of 


The  present  tendency  is  to  give  the  factory 
plenty  of  light,  the  direct  rays  of  the  sun 
being  subdued  by  ribbed  glass,  which  also 
keeps  the  attention  of  the  employees  di- 
rected to  the  inside  of  the  building.  To- 
day it  is  cheaper  to  erect  steel  sash  than 
to  fill  the  same  area  with  a  brick  wall.  By 
a  special  arrangement  with  manufacturers, 
steel  sash  may  be  shipped  to  the  job  ten 
days  after  the  order  is  taken. 

Excessive  Shipping  Sizes 

Needless  delay  and  expense  are  often 
caused  on  account  of  excessive  height  and 
length  of  completed  trusses.  Even  if  a 
member  more  than  10  ft.  high  is  accepted 
by  a  railroad  at  the  shipping  point,  it  is 
necessary  to  route  the  cars  to  avoid  tun- 
nels or  bridges  where  the  head  room  is  not 
ample.  For  members  more  than  40  ft. 
long  an  idler  is  necessary,  and  it  is  almost 
impossible  to  load  economically.  To  ship 
too  much  material  loose  for  field  riveting 
is  of  course  more  expensive  than  shop 
work. 

In  conclusion,  said  Mr.  Jacoby,  the  near 
future  offers  a  good  opportunity  to  the 
young  graduat ;  who  is  thoroughly  in  touch 
with  the  building  problem.  At  the  present 
time  many  owners  have  tucked  away  in 
their  office  desks  blueprinti  showing  plans 
of  proposed  extensions  to  their  plant.  Eu- 
rope is  looking  to  this  country  to  supply 
her  demand,  which  cannot  be  supplied  by 
the  normal  capacity  of  the  American  fac- 
tories. With  this  demand  will  come  the 
necessity  of  engineers  with  sound  working 
knowledge  and  an  unusual  amount  of  com- 
mon sense. 
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BEAR  TRAP  WEIRS   CONTAIN   ALMOST  HALF  OF  CONCRETE  YARDAGE,  EXCLUSIVE  OF  THE  LOCK 

Two  Ohio  River  Dams  Built  in  Two  Seasons 

Locomotive   Cranes   on   Trestles   Handle   Lock   Work,   While    Floating 
Mixing  Plants  Were  Large  Factors  in  Progress  on  Dams  and  Guide  Walls 


THE  UNUSUAL  feat  of  completing  a 
Government  lock  and  dam  on  the  Ohio 
River  in  two  working  seasons  has  been 
accomplished  by  one  contractor  with  two 
dams,  Nos.  16  and  17,  which  are  5  and  25 
miles,  respectively,  above  Marietta,  Ohio. 
The  contracts  for  these  dams  were  let  in 
the  fall  of  1913,  and  all  work  on  both  of 
them,  including  the  removal  of  the  con- 
tractor's plant,  was  completed  by  Jan.  1, 
1916.  Out  of  the  twenty-six  dams  on  which 
the  concrete  work  has  been  finished,  it  is 
believed  that  only  one  other — dam  10, 
at  Steubenville,  Ohio — has  been  finished  in 
less  than  three  full  seasons.  The  treacher- 
ous nature  of  the  Ohio  and  its  extraor- 
dinary range  of  60  ft.  or  more  between  high 
and  low  water  cause  frequent  flooding  of 
the  cofferdams  and  make  imperative  a  con- 
struction layout  that  can  cover  a  whole 
coffer  so  as  to  develop  the  work  at  maxi- 
mum speed  from  the  moment  the  water  is 
pumped  out.  It  also  puts  on  the  timing  of 
the  work  and  the  advance  construction  of 
the  several  cofferdams  a  cash  premium  far 
in  excess  of  that  placed  on  these  factors  in 
other  river  work. 

On  these  dams,  locomotive  cranes  and 
traveler  derricks  on  trestles  were  selected 
to  do  most  of  the  hoisting  work.  The 
tracks  were  built  while  the  cofferdams  were 
being  unwatered  and  the  pump-boat  founda- 
tions prepared.  They  were  constr  icted,  for 
the  locks,  out  of  piles  and  stringers  used 
in  the  second  season  for  the  foundations  of 
the  guide  walls.  The  concrete  plants  were 
designed  so  that  the  bulk  of  the  yardage 
was  spouted  without  tying  up  or  hamper- 
ing the  excavating  and  hoisting  equipment. 
For  the  locks,  all  but  the  gate  foundations 
and  a  relatively  small  yardage  in  the  upper 
part  of  the  walls  was  spouted  direct  from 
side  dump  cars.  For  the  rest  of  the  work 
mixer  boats,  one  of  which  was  described 
In  the  Engineering  Record  of  Oct.  30,  1915, 
page  552,  were  used.  Plenty  of  floating 
plant  and  ample  pumping  capacity  were  pro- 
vided. Sub-cofferdams  were  used,  greatly 
reducing  the  quantity  of  general  excavation 


needed    for   the   rock   foundations    for   the 
main  sections  of  the  work. 

Status  of  Ohio  River  Development 

The  purpose  of  the  fifty-four  locks  and 
dams  being  constructed  from  Pittsburgh  to 
Cairo  under  the  Pittsburgh,  Wheeling,  Cin- 
cinnati and  Louisville  district  offices  of  the 
Corps  of  Engineers,  U.  S.  A.,  is  to  maintain 
a  navigable  stage  in  the  river  during  the 
nine  months  from  April  to  January,  when 
the  river  is  normally  below  a  9-ft.  stage. 
The  design  and  operation  of  these  dams, 
and  some  of  the  construction  methods  em- 
ployed in  building  them,  have  been  de- 
scribed in  the  issues  of  the  Engineering 
Record  of  March  11,  1905,  page  299;  Dec. 
26,  1908,  page  712,  and  Jan.  2,  9,  16  and  23, 
1909,  pages  13,  41,  69  and  97;  April  12, 
1913,  page  412,  and  Feb.  7,  1914,  page  164. 
Twenty  of  these  dams  are  in  operation ;  the 
first  contract,  which  includes  everything 
except  lock  gates,  wickets  and  operating 
machinery,  has  been  completed  on  six 
others,  and  eight  more  are  now  under  con- 
struction, while  the  remaining  twenty  have 
not  yet  been  authorized  by  Congress.  All 
but  two  of  those  completed  and  four  of  those 
under  construction  were  let  to  contractors. 
These  six  were  undertaken  by  Government 
forces  under  the  day-labor  plan.  When  the 
dams  now  being  built  are  in  operation  the 
river  will  be  navigable  during  the  summer 
from  dam  20,  about  30  miles  below  Parkers- 
burg,  W.  Va.,  to  Pittsburgh. 

Floods  Make  Work  Difficult 

The  average  period  during  which  work 
can  be  carried  on  in  the  river  extends  from 
the  middle  of  spring  until  Thanksgiving, 
and  generally  the  work  is  flooded  from  one 
to  four  times  in  this  period.  In  several 
cases  within  the  last  ten  years  the  coffer- 
dams have  been  flooded  as  often  as  once  a 
month,  and  only  two  of  these  years  have 
been  free  of  floods  in  the  working  season. 
The  loss  of  time  caused  by  a  flood  varies 
from  about  ten  days,  when  the  cofferdam 
and  permanent  work  escape  damage,  to  a 


month  or  more  when  damage  is  sustained. 
Contracts  for  these  dams  were  let  in 
August,  1913,  four  years  being  allowed  for 
their  completion.  Camps  had  to  be  built, 
as  there  were  no  large  towns  near  either 
dam,  and  all  labor  had  to  be  brought  in. 
Work  on  them  and  on  the  construction 
yards  was  begun  as  soon  as  possible  and 
practically  completed  that  fall.  The  layout 
of  the  yard  at  dam  16  is  shown  in  the 
accompanying  drawing.  That  at  dam  17 
was  similar,  but  had  to  be  located  a  mile 
upstream  from  the  work  because  of  the  con- 
tour of  the  ground.  The  main  yard  sidings 
at  each  dam  extended  out  into  the  river 
about  100  ft.  on  pile  trestles.  From  these 
all  materials  and  supplies  except  coal  were 
handled  by  a  locomotive  crane  direct  from 
cars  and  storage  to  flats.    Coal  was  dumped 
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from  cars  into  bins  built  in  the  trestles,  and 
from  the  bins  into  flats.  Practically  all  of 
the  coal  was  brought  in  by  rail,  as  very 
little  could  be  transported  by  river  on  ac- 
count of  low  water,  which  continued  during 
most  of  the  construction  period. 

The  first  work  on  the  dams  done  at  each 
site  was  to  build  the  cofferdams  and  dredge 
the  sites  for  the  two  locks.  Three-fourths 
of  the  cofferdam  for  the  lock  at  dam  16 
was  finished  and  about  one-half  of  the 
common  excavation  in  the  lock  at  each  dam 
was  completed  in  what  remained  of  the 
1913  working  season.  All  the  material  pos- 
sible was  removed  from  the  site  of  the  per- 
manent work  and  used  for  filling  and  bank- 
ing the  cofferdams.  Though  there  was  a 
large  quantity  of  this  excavation  it  was 
necessary  to  dredge  from  the  river  about 
50  per  cent  of  the  material  required  for  the 
banking  and  filling.  The  cofferdams  were 
of  the  box  type,  20  ft.  wide  and  from  16  to 
20  ft.  above  low  water.  The  total  height 
above  the  river  bed  ranged  from  20  to  35  ft., 
the  latter  height  being  caused  by  scouring 
of  the  river  bed,  which  took  place  after  the 


channel  had  been  restricted  by  previous 
cofferdams.  Only  those  coffers  maintained 
during  the  winter  were  decked. 

Lock  Excavation  Stored  Between  Crane 
Tracks 

While  an  effort  was  made  to  remove  all 
the  material  possible  before  closing  the  cof- 
fers, it  was  found  on  unwatering  that 
usually  from  5  to  8  ft.  of  material  remained 
over  the  rock.  To  handle  this  out  of  the 
cofferdam  would  have  been  expensive.  As 
the  lock  floors  were  not  to  be  paved  at  either 
dam,  the  space  inside  the  lock  walls  offered 
an  economical  place  for  dumping.  In  order 
to  take  advantage  of  this  space,  however, 
elevated  tracks  for  the  hoisting  apparatus 
were  a  necessity.  Locomotive  cranes  on 
trestles  slightly  below  the  top  of  the  walls 
were  employed.  Besides  being  easy  to  in- 
stall, these  tracks  enabled  the  cranes,  with 
their  relatively  short  booms,  to  cover  the 
foundations  of  the  walls,  reach  the  top  of 
the  high  spoil  bank  required,  handle  all 
forms  and  pass  concrete  buckets  to  the  top 
of  the  wall  forms.     None  of  these  things 


could  have  been  accomplished  with  cranes 
at  the  level  of  the  first  excavation.  Because 
of  the  difficulty  referred  to  of  wasting  the 
sub-cofferdam  excavation,  and  the  depth  to 
rock,  it  was  out  of  the  question  to  install 
travelers  or  other  plant  at  the  level  of  the 
lock  floor.  The  crane  trestles  also  provided 
a  ready  support  for  the  concrete  car  tracks. 
The  trestles  were  made  of  piles,  caps  and 
stringers  which  met  specifications  for  the 
guide-wall  foundations. 

Lock  Concrete  Plants 

Concrete  for  the  lock  walls  and  gate  and 
poiree  dam  foundations  was  mixed  in  two 
1-yd.  mixers  at  each  lock.  These  were 
mounted  at  the  lower  ends  of  the  cofferdams 
under  bins  fed  by  two  derricks  from  barges. 
These  derricks  were  also  used  to  pass  forms 
and  plant  into  the  cofferdams.  Cement  was 
brought  across  the  river  from  the  railroad 
on  the  West  Virginia  bank  in  covered  boats. 
It  was  ordered  so  that  the  deliveries  would 
cover  the  work  being  done  as  closely  as  pos- 
sible to  save  storing  and  rehandling.  How- 
ever, 4000  bbl.  storage  capacity  was  pro- 
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ability  to  develop  work  in  areas  unwatered  at  greatest  possible  speed  were  vital  considerations  in  plant  layout 
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vided  at  each  dam.  The  boats  were  loaded 
by  chutes  direct  from  the  cars  or  from 
storage.  Each  had  a  center  track  which 
matched  with  a  movable  bridge  connecting 
with  a  track  inside  the  lower  arm  of  the 
cofferdams.  Flat  cars  on  these  tracks, 
hauled  by  a  hoisting  engine,  were  used  to 
transport  the  cement  to  the  mixers.  These 
mixers  discharged  into  narrow-gage  side- 
dump  cars  which  were  hauled  by  dinkies  on 
the  crane  trestles.  These  cars  dumped  into 
wide,  metal-lined  wood  chutes  supported  on 
the  trestle  and  the  form.  With  them  all  the 
lower  part  of  the  lock  walls  was  poured. 
For  the  upper  sections  concrete  buckets 
hauled  on  flat  cars  were  used.  They  were 
dumped  by  the  cranes  into  hoppers  on  top  of 
the  forms.  The  work  on  the  gate  founda- 
tions was  largely  handled  by  the  guy  der- 
ricks shown  on  the  accompanying  layout 
drawings. 

During  the  first  season  half  of  the 
navigable  pass  next  to  each  lock  was  in- 
closed in  a  cofferdam  and  completed  except 
for  a  portion  of  the  concrete  work.  The 
only  thing  remaining  to  be  done  on  the  two 
locks  at  the  end  of  the  1914  season  was 
the  installation  of  the  permanent  pipe  lines. 

Derricks  for  Weir  and  Bear  Traps 

While  this  work  was  being  completed  the 
site  of  the  channoine  weir  and  bear-trap 
weirs  at  each  dam  was  being  dredged  out 
and  inclosed  in  a  single  cofferdam.     This 


in  these  coffers,  because  of  the  reach  re- 
quired. One  crane  was  used,  however,  at 
dam  16,  but  only  to  handle  forms  and  the 
like  into  the  coffer  from  the  bank.  The 
stationary  and  traveler  derricks  shown  on 
the  layout  plans  were  employed  for  all  other 
hoisting  at  both  dams.  As  all  the  concrete 
could  be  most  economically  poured  by  mixer 
boats,  it  was  unnecessary  to  provide  any 
tracks  or  plant  inside  the  coffers  for 
handling  concrete.  At  dam  17  the  weir, 
bear  traps  and  abutment  were  completed  and 
the  bear-trap  leaves  erected  in  this  coffer- 
dam. Short  arms  were  then  built  to  the  ends 
of  the  east  bear-trap  pier,  the  east  arm  and 
the  portion  of  the  cofferdam  west  of  this 
pier  were  torn  out,  and  the  channel  over  the 
completed  channoine  weir  thrown  open  to 
navigation.  Meanwhile  the  river  arm  of 
the  lock  cofferdam  and  the  east  part  of  the 
coffer  inclosing  the  first  section  of  the  pass 
were  removed.  The  second  section  of  the 
pass  was  then  inclosed  in  a  coffer  extending 
from  the  end  of  the  completed  section  to  the 
bear  traps.  The  same  procedure  was  fol- 
lowed as  in  dam  16,  except  that  the  second 
section  of  the  pass  was  completed  before 
the  bear-trap  cofferdam  was  constructed. 
Thus  the  final  coffer  at  this  dam  inclosed 
the  bear  traps,  weir  and  abutment. 

The  guide-wall  cofferdams  were  earth 
banks  made  by  dredging  the  site  of  the 
walls  and  dumping  the  dirt  on  the  river  side. 
These  walls  are  on  pile  foundaions,  about 


come.  It  was  possible  to  move  the  mixing 
plants  from  place  to  place  as  sections  were 
prepared  for  concreting.  The  work  of  get- 
ting ready,  which  takes  the  greater  part  of 
the  time  on  this  type  of  construction,  could 
thus  be  prosecuted  at  the  same  time  in 
several  scattered  places,  each  of  which  could 
be  finished  up  in  turn  by  the  one  floating 
concrete  plant.  The  mobility  of  these  float- 
ing plants  thus  became  an  important  factor, 
the  main  consideration  proving  to  be  the 
time  required  for  dismantling  and  moving 
the  chutes.  One  of  the  boats  was  provided 
with  a  steel  cantilever  boom  suspended  from 
an  A-frame.  For  the  guide  walls  and  50 
per  cent  of  the  remaining  work  this  boom 
reached  the  forms  direct.  For  the  balance 
of  the  work  an  additional  56-ft.  trussed 
chute  was  rigged.  Because  of  the  rigid 
support  of  the  boom,  the  long  chute  on  this 
boat  did  not  sag  when  passing  concrete,  and 
it  was  possible  to  use  it  on  the  flat  slope  of 
4V2:1  with  good  results.  The  entire  plant 
could  be  moved  and  started  to  concreting 
in  a  new  place  in  45  min.  or  less.  The  other 
mixer  boat  was  similar  to  that  at  dam  16, 
except  that  its  120  ft.  of  initial  reach  was 
secured  by  a  section  of  plain  chute  sus- 
pended from  a  main  A-frame  and  two 
smaller  A-frames  hinged  to  the  main  one. 
Additional  chutes,  when  required,  were  sup- 
ported by  a  cable  from  the  large  A-frame 
to  anchorages  in  the  cofferdams.  About 
2' 2  hours  were  required  to  move  this  boat. 


SUB-COFFERDAM    EXCAVATION    WAS    ECONOMICALLY    STORED    BETWEEN    THE    LOCK    WALLS    BY    USING     CRANES    ON     EASILY    BUILT   TRESTLES 


left  a  navigable  channel  300  ft.  wide,  which 
the  contract  provided  should  be  maintained 
at  all  times;  The  construction  of  these  sec- 
tions offered  a  totally  different  problem 
from  the  locks.  The  bulk  of  the  concrete 
work  for  these  dams  is  in  the  lock.  Here 
the  ratio  of  concrete  to  foundation  and  form 
work  is  highest,  while  in  the  rest  of  the 
work  the  ratio  of  concrete  to  preparatory 
work  is  very  low.  The  problem  in  the  lock  is 
to  pour  concrete  rapidly,  while  on  the  rest 
of  the  work  the  job  is  almost  done  when  the 
forms  are  ready  for  concrete.  The  length 
of  the  bear-trap  piers  made  cranes  imprac- 
ticable for  the  bulk  of  the  hoisting  work 


7  ft.  below  low  water.  The  piles  were  driven 
at  the  beginning  of  the  second  season  with 
ordinary  land  drivers.  The  forms  for  these 
monoliths  were  handled  by  the  locomotive 
cranes  running  on  tracks  supported  on  the 
coffer  banks.  The  concrete  was  poured  by 
the  mixer  boats. 

Mobility  of  Mixer  Boats 

By  carrying  on  the  guide  walls,  abutment, 
pass,  bear  traps  and  weir  at  each  dam  simul- 
taneously, and  by  using  mixer  boats  for  all 
concreting,  the  disadvantage  of  having  a 
mixer  plant  idle  half  the  time  because  there 
was  no  place  to  concrete  was  largely  over- 


Both  boats  were  of  the  same  size  and 
capacity,  except  that  the  one  with  the 
trussed  boom  mounted  but  one  1-yd.  mixer, 
while  the  other  boat  had  two.  The  bins  on 
both  were  charged  from  barges  by  derrick 
boats,  and  cement  was  run  upon  each  boat 
on  cars  from  the  cement  boats. 

15,000  Yards  Run  in  31  Days 

Concreting  was  not  permitted  on  Sundays 
and  holidays,  and  the  capacity  of  the  mixer 
on  the  boat  at  dam  16  was  limited  to  30  or 
33  yd.  per  hour,  while  the  actual  capacity 
of  the  plant  was  good  for  from  45  to  48 
yd.  per  hour.    The  maximum  output  under 
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the  imposed  conditions  was  made  between 
Sept.  16  and  Oct.  15,  1915.  During  this 
time  the  boat  averaged  26  yd.  per  hour, 
including  moves  and  changes  from  one  form 
to  another.  A  total  of  15,000  yd.  was  poured 
in  this  period,  using  three  8-hour  crews. 
The  average  monthly  output  of  this  boat 
was  about  12,000  yd.  On  one  occasion  the 
boom  on  a  4:1  slope  and  the  56-ft.  exten- 
sion chute  on  a  6:1  slope  worked  without 
a  single  clog  or  spill.  At  this  time  concrete 
was  being  placed  in  the  top  of  the  lower  end 
of  one  of  the  bear-trap  piers  with  the  boat 
stationed  above  the  cofferdam. 

Concrete  Material  from  River  Bed 

The  sand  and  gravel  were  dredged  from 
the  river  bed  with  sand  dredges  of  the 
side-bucket  and  ladder  type  with  a  capacity 


in  the  cofferdam  except  the  pump  sumps. 
With  this  difficulty  in  view  the  cofferdams 
were  built  at  a  distance  from  the  work  so 
as  to  leave  plenty  of  room  to  drain  the 
seepage  near  the  bottoms  of  the  cofferdams 
direct  to  the  main  pumping  plant  before 
it  had  a  chance  to  reach  the  lower  levels. 
The  seepage  through  the  river  bed  and  on 
the  rock  surface,  which  always  carried  a 
quantity  of  sand  and  gravel,  was  kept  off 
the  working  areas  by  the  u.se  of  short  steel 
piles,  sand  bags,  wooden  cribs  and  wood 
sheeting.  This  work  for  holding  the  water 
back  from  the  foundations,  known  as  the 
sub-cofferdam,  had  of  course  to  be  done  be- 
fore preparing  the  foundations.  These  had 
to  be  entirely  free  of  water  before  concrete 
could  be  placed.  Without  these  sub-coffer- 
dams it  would  hav6  been  necessary  to  re- 


items  of  equipment  do  service  on  both  jobs. 
Only  one  dipper  dredge,  of  3V2  cu.  yd. 
capacity,  was  required  for  the  preliminary 
excavation  on  both  dams.  Two  100-yd. 
scows  were  used  with  it.  A  sand  dredge  and 
a  steamboat  were  used  at  each  dam.  Six 
derrick  boats,  two  gasoline  tow-boats,  four 
launches  for  ferrying,  the  pump  boats,  two 
boiler  boats,  sixteen  sand  and  gravel  flats, 
six  fuel  flats,  six  decked  scows,  four  cement 
boats  and  the  mixer  boats  completed  the 
fleet  used  on  the  two  contracts.  Four  loco- 
motive cranes,  two  concrete  mixers,  six  der- 
ricks, five  6  to  12-in.  centrifugal  pumps  be- 
sides those  on  the  pump  boats,  dinkey  en- 
gines and  a  supply  of  flat  cars,  hoists  and 
buckets  were  required  at  each  dam.  Exclu- 
sive of  the  derrick  boats,  dredge  and  steam- 
boats, each  job  required  the  installation  of 


LEAKS    THROUGH    RIVER    BED    UNDER    COFFHai    ARE    SERIOUS    PROBLEM — THIS    DAM     MADE    20,000    GALLONS   A    MINUTE   AT   8-FOOT    RIVER   STAGE 


in  8  hours  of  material  sufficient  for  about 
300  yd.  of  concrete,  using  a  1:3:51/2  mix- 
ture. The  storage  capacity  of  sand  and 
gravel  on  this  class  of  work  depends  some- 
what on  the  number  of  fiats  in  use,  but 
mainly  on  the  capacity  of  the  sand  dredge. 
This  is  determined  largely  by  the  sand  and 
gravel  deposits,  the  proportion  of  sand  to 
gravel  and  the  quantity  of  each  wherever 
the  dredge  happens  to  be  working.  It  often 
occurred  that  it  was  necessary  to  spend 
considerable  time  moving  the  dredge  from 
place  to  place  in  search  of  material  that 
would  pass  inspection  and  at  the  same  time 
afford  digging  within  two  or  three  miles 
of  the  work  at  50  to  75  per  cent  of  capacity. 

Drainage  Problem  Inside  Cofferdams 

A  keyway  varying  from  3  x  3  ft.  to  6  x 
6  ft.  was  channeled  in  the  rock  for  all  walls 
and  foundations  subject  to  horizontal 
thrusts.  This  was  accomplished  with  or- 
dinary quarry  bars  and  air  drills  run  from 
compressors  driven  by  steam.  Natural  gas 
was  used  for  fuel.  For  the  second  season's 
work  on  the  West  Virginia  side  of  the  river 
the  air  was  conveyed  through  one  of  the 
permanent  4-in.  pipe  lines  embedded  in  the 
foundation  of  the  pass. 

An  important  obstacle  to  overcome  was 
the  freeing  of  the  foundations  of  water  so 
that  they  could  be  prepared  for  concrete. 
It  was  natural  for  the  water  to  drain  to 
these  places,  as  they  were  the  lowest  points 


move  four  or  five  times  the  amount  of  sand 
and  gravel,  and  would  have  made  progress 
slow  and  costly. 

The  seepage  through  the  sub-cofferdams 
was  pumped  into  the  drains  leading  to  the 
main  pumping  plant  by  siphons,  3-in.  and 
4-in.  force  pumps,  and  at  times  6-in.  centrif- 
ugal pumps,  depending  on  the  amount  of 
water  to  be  handled.  The  keyways  afforded 
sumps  for  these  auxiliary  pumps. 

The  main  pumping  plant  at  each  dam  con- 
sisted of  centrifugal  pumps,  auxiliary 
equipment  and  boilers  installed  on  a  boat. 
Natural-gas  fuel  was  used.  The  electric 
generating  plant  for  lighting  the  work  was 
also  placed  on  these  boats.  The  capacity 
of  each  boat  was  about  16,000  gal.  per 
minute,  and  at  times  it  was  necessary  to  set 
up  additional  pumps  to  assist,  especially  at 
dam  17.  Here  the  seepage  through  the  river 
bed  and  on  the  surface  of  the  rock  in  the 
pass  and  weir  coffers  was  very  great,  and 
for  a  river  stage  of  8  ft.  and  over  required 
an  average  pumping  capacity  of  about 
20,000  gal.  per  minute,  as  compared  with 
about  12,000  gal.  per  minute  at  dam  16  for 
the  same  work.  The  boats  rested  on  pile 
foundations  inside  of  the  various  coffer- 
dams varying  from  71/2  to  12  ft.  below  low 
water. 

One  Dredge  for  Both  Dams 

Because  of  the  nearness  of  the  two  con- 
tracts it  was  possible  to  make  expensive 


1000  boiler  hp.  Natural  gas  was  used 
largely  for  fuel,  and  was  used  entirely  in 
the  construction  camps. 

These  dams  were  built  by  the  T.  A.  Gil- 
lespie Company  under  the  direction  of  the 
U.  S.  District  Engineer  Office  at  Wheeling, 
of  which  Maj.  F.  W.  Alstaetter.  Lieut.-Col. 
Henry  Jervey  and  Maj.  Thomas  Jackson 
were  successively  in  charge.  E.  A.  Yates  is 
chief  engineer  of  the  contracting  firm  and 
H.  B.  Mish  resident  engineer.  Thomas  S. 
Shepperd,  vice-president  in  charge  of  the 
Pittsburgh  office,  has  had  general  direction 
of  the  work.  R.  J.  Gillespie  is  general 
superintendent  for  the  contractor,  N.  J. 
Beisel  was  superintendent  at  dam  16  and 
R.  M.  Netherland  at  dam  17,  while  C.  R. 
Andrew,  junior  engineer,  and  Onnond 
Butler  were  in  charge  at  the  respective 
dams  for  the  government. 


An  Auto  Road  to  the  Summit  of  Mt. 
Shasta  in  California  is  planned  by  the 
U.  S.  Forest  Service  in  the  development  of 
the  Shasta  national  forest.  Funds  have  been 
set  aside  by  the  Forest  Service,  it  is  re- 
ported, for  a  preliminary  survey  of  the  pro- 
posed route  of  this  road  and  for  an  exam- 
ination of  the  region  it  will  traverse. 
Certain  areas  of  the  mountain  which  are 
considered  suitable  for  summer  homes,  per- . 
manent  camps  and  resort  sites  are  to  be  sur- 
veyed and  offered  for  lease  by  the  govern- 
ment. 
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Road  Builders  Hear  How  New  York  State 
Department  Paves  with  Brick 

H.  E.  Breed,  First  Deputy  Commissioner,  Recites  Experiences 
in  Construction  Details  and  Gives  Costs  at  Pittsburgli  Meeting 


AS  A  RESULT  of  its  experience  in  build- 
ing about  300  miles  of  brick  pavement 
prior  to  Jan.  1,  1916,  the  New  York  State 
Highway  Department  has  selected  certain 
construction  features  as  basic  in  the  suc- 
cess of  this  type  of  work.  These  were  dis- 
cussed at  the  Pittsburgh  convention  of  the 
American  Road-Builders'  Association  last 
week  by  H.  E.  Breed,  first  deputy  commis- 
sioner, whose  remarks  are  summarized  be- 
low. Mr.  Breed  laid  stress  on  the  mixing  of 
grout,  the  proper  selection  of  sand  and 
favored  field  instead  of  plant  sampling  and 
testing  of  brick.  He  also  presented  figures 
on  first  cost  and  maintenance. 

Construction  Details 

It  has  been  claimed,  Mr.  Breed  said,  that 
the  sand  cushion  prevents  the  crushing  of 
the  brick  and  gives  an  amount  of  resiliency 
that  is  necessary  to  a  pavement  of  this  type. 
This  statement,  however,  is  not  borne  out 
in  practice,  for  a  five-year-old  pavement  in 
which  a  mortar  cushion  was  used  has  been 
bettered  by  the  lack  of  so-called  resiliency. 

Many  times  brick  are  stored  in  piles 
along  the  road  so  long  in  advance  of  the 
construction  work  that  they  are  so  spat- 
tered with  mud  from  passing  traffic  and  so 
covered  with  dust  that  it  is  doubtful 
whether  the  grout  will  properly  adhere  to 
them.  In  all  cases  of  this  kind  the  brick 
should  be  thoroughly  washed  so  that  the 
grout  will  cement  them  together. 

Bats  less  than  3  in.  should  not  be  used. 
If  necessary,  trim  the  second  brick  to  ac- 
complish this.  The  bats  should  be  ob- 
tained from  bricks  culled  from  the  pave- 
ment, and  as  every  brick  is  worth  from  3 
to  4  cents  in  the  pavement,  the  selection  of 
bats  should  be  made  from  culls  so  that  the 
good  half  can  be  saved.  This  is  an  element 
of  fairness  to  the  manufacturers  which  all 
engineers  will  appreciate. 

Great  care  should  be  given  to  the  thor- 
ough mixing  of  the  grout — sand,  cement 
and  water — first  dry,  then  to  a  plastic  con- 
sistency, and  gradually  thinned  out  until 
the  mixture  just  reaches  the  consistency 
which  will  flow.  In  the  New  York  State 
work  the  contractor  is  allowed  to  use  1 
part  of  cement  to  2  parts  of  sand  where 
he  employs  some  form  of  grout  machine. 
Where  he  mixes  by  hand  in  boxes  he  is  re- 
quired to  furnish  grout  with  1  part  of  ce- 
ment to  1  part  of  sand. 

Sand  Important 

Many  bad  results  in  brick  pavements 
have  been  directly  attributed  to  the  use  of 
poor  sands.  The  inconsistency  of  present 
day  practice,  according  to  Mr.  Breed,  is 
shown  by  testing  the  cement  and  brick  both 
with  a  fine  degree  of  engineering  precision 
and  trusting  the  other  material,  sand,  to 
visual  guesswork. 

Three  different  and  distinct  kinds  of  sand 
are  used  in  brick  pavements :  concrete  sand, 
cushion  sand  and  grout  sand.  Concrete 
sand  should  be  clean  and  have  at  least  80 
per  cent  of  the  strength  of  Ottawa  sand 
in  compression.  Its  gradation  should  be 
as  follows :  100  per  cent  passing  ^4  in. ;  85 
per  cent  passing  No.  6  screen;  60  per  cent 
passing  No.  20;  25  per  cent  passing  No.  50; 


no  variation  of  over  5  per  cent  from  these 
figures  should  be  allowed.  Sand  with  over 
8  per  cent  of  loam  should  De  rejected.  These 
may  seem  to  be  rigid  specifications,  but  if 
a  foundation  is  to  serve  its  purpose  it 
should  be  strong  enough  to  sustain  the 
pavement  with  the  minimum  amount  of 
cracking. 

Cushion  sand  should  be  of  such  a  nature 
that  100  per  cent  will  pass  a  No.  6  screen, 
and  it  should  not  contain  more  than  20  per 
cent  of  loam. 

Grout  sand  should  be  clean  and  of  such 
a  nature  that  it  will  have  100  per  cent  pass- 
ing a  No.  6  screen;  not  more  than  85  per 
cent  passing  a  No.  20;  30  per  cent  passing 
a  No.  50;  5  per  cent  passing  a  No.  100.  It 
should  be  rejected  if  it  contains  more  than 
5  per  cent  of  loam. 

Field  Tests  Favored 

It  has  been  suggested  at  various  times, 
both  by  manufacturers  and  by  some  engi- 
neers, that  it  might  be  advisable  to  test 
brick  at  the  plant.  Mr.  Breed  believes  that 
the  present  practice  of  sampling  and  test- 
ing brick  in  the  field  insures  better  re- 
sults than  testing  at  the  plant,  for  the  fol- 
lowing reasons: 

Brick  are  not  manufactured  uniformly  in 
the  same  sense  that  cement  or  asphalts  are 
manufactured  as  uniform  products.  Long 
experience  with  a  given  brand  is  necessary 
before  the  brick  can  be  accurately  culled 
by  visual  inspection.  The  men  best  fitted 
to  cull  brick  by  visual  inspection  are  the 
employees  of  the  brick  company.  The 
sampling  from  the  different  benches  of  the 
kiln  to  show  the  variations  in  burning  can 
be  done  more  accurately  by  the  burner  than 
by  an  inspector.  Variations  in  temperature 
in  different  parts  of  the  kiln  give  different 
qualities  of  brick.  These  can  be  assorted 
and  selected  best  by  the  men  who  burn 
them.  Factory  inspection  of  brick  places 
the  responsibility  of  uniform  shipments  of 
acceptable  brick  on  the  inspector,  and  of- 
fers an  opportunity  to  the  brick  company  to 
dispose  of  cull  brick,  because  of  its  lack 
of  responsibility  in  the  selection. 

During  1915  the  New  York  Highway  De- 
partment tested  269  lots  of  brick,  compris- 
ing 22  different  brands  and  representing  a 
total  of  27,000,000  brick.  Of  these  13.6  per 
cent  failed  to  meet  the  specifications  and 
were  rejected.  This  does  not  include  the 
amount  culled  by  the  inspectors  and  re- 
jected on  the  work,  which,  in  some  cases, 
is  rather  large.  With  brick  tested  at  the 
plant,  it  is  believed,  the  chances  for  getting 
good  material  would  decrease,  for  if  the 
manufacturers  were  willing  to  take  such  a 
long  chance  with  a  large  outlay  of  freight 
and  handling  involved,  they  would  certainly 
be  willing  to  give  inferior  material  at  the 
plant  and  would  load  some  brick  from  the 
kiln  which  would  not  be  good  enough  to  go 
into  the  work. 

Costs  and  Maintenance 

Up  to  Jan.  1,  1916,  New  York  State  has 
completed  about  290  miles  of  brick  pave- 
ments. These  different  pavements  are  of 
varying  age,  and  Mr.  Breed  gave  some  fig- 
ures  regarding  their  cost.      The  average 


cost  for  brick  pavement  on  a  5-in.  concrete 
foundation  is  per  mile  of  16  to  26-ft.  high- 
way $25,750.  The  average  cost  per  square 
yard  of  pavement  only  is  $2,015.  These 
figures  were  obtained  from  an  average  of  23 
highways. 

In  order  to  get  a  comprehensive  cost  of 
other  types  in  New  York  State,  the  follow- 
ing figures  on  waterbound  macadam,  bi- 
tuminous macadam  and  cement  concrete 
were  presented: 


Waterbound  macadam : 

Cost  per  mile  of  16-26  ft.  highway $10,250 

Cost  per  sq.  yd.  of  pavement  only 0.648 

The  cost  per  square  yard  was  obtained  from  434 
values  and  the  cost  per  mile  from  419  values. 
Bituminous  macadam ; 

Cost  per  mile  of  16-26  ft.  highway $12,970 

Cost  per  sq.  yd.  of  pavement  only 0.871 

Both  of  these  items  were  obtained  from  the  aver- 
age of  134  highways. 
Cement  concrete,  6  In.  thick : 

Ccst  per  mile  of  16-26  ft.  highway $15,320 

Cost  per  sq.  yd.  of  pavement  only 1.121 

Both  of  these  items  were  obtained  from  an  aver- 
age of  20  highways. 


It  will  be  noted  that  the  difference  be- 
tween the  pavement  cost  and  the  total  cost 
of  the  highway  lies,  in  all  cases  except 
brick,  between  $4,000  and  $5,000.  The  rea- 
son why  the  cost  of  items  other  than  pave- 
ment is  apparently  high  on  brick  roads  is 
that  the  cost  of  edging  has  been  excluded 
from  the  pavement  cost  and  included  in  the 
total  cost. 

Up  to  Jan.  1,  1915,  there  have  been  built 
in  the  state  of  New  York  5,167.19  miles  of 
all  kinds  of  highways.  During  1915  the 
department  built  1,083.35  miles,  making  a 
total  of  6,250.54  miles  of  road.  At  the 
present  time  there  are  783.05  miles  under 
contract  which  are  not  completed. 

Relative  Maintenance  Cost  of  the 
Whole  Roadway 

The  maintenance  charge  for  238  miles  of 
brick  for  the  year  1915  was  $41,840,  or  ap- 
proximately $176  per  mile  per  year.  This 
amount  was  increased  to  a  large  extent  by 
a  number  of  older  pavements  which  had 
many  replacements.  Eliminating  those, 
there  were  107.91  miles  of  brick  pavement 
which  cost  $14,185  to  maintain  and  repair. 
This  is  at  the  cost  of  approximately  $131 
per  mile.  These  figures,  as  mentioned  at 
first,  are  not  the  figures  from  the  pave- 
ment alone,  and  they  include  such  treatment 
as  cleaning  ditches,  cost  of  patrol  where 
patrol  was  needed,  fixing  the  shoulders 
which  are  cut  up  by  the  turning  out  of 
traffic,  the  cleaning  of  slides  and  maintain- 
ing of  guard  rail.  From  observation  it 
would  be  safe  to  say  that  about  30  to  40 
per  cent  of  this  cost  is  the  average  cost 
that  would  cover  the  maintenance  of  the 
pavement  alone,  although  in  some  cases, 
for  a  series  of  years,  there  is  practically 
no  cost  to  the  pavement  proper. 

The  cost  of  maintenance  of  other  types 
of  pavement  during  the  same  year  was 
computed  on  the  same  basis  as  that  for  the 
brick  roads,  i.e.,  including  the  maintenance 
of  guard  rail,  shoulders,  ditches,  patrol, 
etc.,  as  well  as  the  surfacing.  For  gravel 
it  cost  $577  per  mile  for  192  miles  of  road ; 
for  waterbound  macadam  it  cost  $564  per 
mile  for  2298  miles  of  road;  for  penetra- 
tion method  bituminous  macadam  it  cost 
$448  per  mile  for  2387  miles  of  road;  for 
bituminous  macadam  mixed  method  it  cost 
$181  per  mile  for  63  miles  of  road.  For 
second-class  concrete  roads  requiring  sur- 
face treatment  it  cost  $532  per  mile  for 
295  miles  of  road ;  for  cement  concrete  pave- 
ment 1:11/2:3  mix  it  cost  $129  per  mile  for 
84  miles  of  road. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  aHieles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


^Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Locomotive    Runs    Three    Hours 
on  Charge  From  Boiler  Plant 

AFIRELESS  steam  locomotive  is  used 
for  switching  cars  and  tie  trams  at  the 
Orrville  (Ohio)  creosoting  plant,  described 
by  E.  A.  Sterling  in  the  Engineering  Rec- 
ord of  Feb.  26,  page  283.  The  locomotive 
is  of  a  type  which  was  developed  in  Europe 
some  years  ago  and  is  used  around  distilla- 
tion plants,  where  cinders  and  live  ashes 
would  constitute  a  fire  danger.  This  loco- 
motive operates  by  steam,  the  boiler  being 
charged  about  seven  times  every  twenty- 
four  hours  at  the  main  boiler,  at  150  lb. 


form  work  unnecessarily  expensive,  and  the 
immediate  preparation  of  a  progress  chart. 
The  latter  is  usually  determined  by  the  time 
allowed  for  completing  the  building.  As 
soon  as  it  has  been  prepared,  the  quantity 
of  forms  and  the  order  in  which  they  are 
to  be  erected  and  moved  can  be  determined. 
This  chart  also  shows  when  the  form  de- 
sign must  be  ready  to  allow  sufficient  time 
for  making  up  and  erection. 

A  conference  is  then  held  between  the 
man  in  charge  of  form  design  and  the  field 
men,  at  which  the  sizes  and  kind  of  lumber 
that  will  be  cheapest  and  that  can  be  deliv- 
ered on  time  are  determined.  The  point  at 
which  work  must  begin  and  the  location, 
type  and  capacity  of  the  concrete  plant  must 
also  be  settled.  The  general  scheme  of  the 
form  work  should  be  outlined  at  this  con- 
ference with  the  field  men  to  make  sure  that 
the  design  is  understood  and  acceptable  to 


TWELVE    LOADED    RAILWAY    OAKS    AT    A    TIME    HANDLED    BY    THIS    FIRELESS    LOCOMOTIVE 


pressure.  The  maintenance  cost  of  this 
type  of  switching  engine  is  very  low,  and 
its  use  is  said  to  be  very  satisfactory  in  a 
treatihg-plant  yard.  Its  tractive  power  is 
fully  equal  to  that  of  the  usual  type,  and 
although  it  weighs  only  22  tons  it  has 
pulled  as  many  as  twelve  loaded  gondola 
cars  at  a  time.  Perhaps  there  are  construc- 
tion contracts  on  which  a  locomotive  of  this 
type  would  be  an  economy. 


Good  Form  Design  Saves  in  Labor 
and  Lumber  on  Building  Work 

FORM  designs  should  be  arranged  to  re- 
duce the  number  of  special  panels  and 
pieces,  should  take  into  account  the  total 
quantity  required,  considering  the  move- 
ment of  the  forms  throughout  the  job,  and 
should  furnish  an  accurate  key  to  the 
quantity  and  size  of  stock  required  and 
to  the  order  in  which  the  component  parts 
should  be  made,  according  to  a  paper  pre- 
sented at  the  twelfth  annual  convention  of 
the  American  Concrete  Institute  at  Chicago 
by  R.  A.  Sherwin  of  the  engineering  force 
of  the  Aberthaw  Construction  Company. 

Such  a  design  requires  a  careful  study  of 
the  building  plans,  with  a  view  to  having 
modified   such   details   as   would   make  the 


them.  If  this  is  the  case,  they  can  carry 
it  out  much  more  readily. 

The  first  study  and  drawings  are  made 
from  a  general  assembly,  which  is  selected 
from  different  combinations  as  the  most 
economical  for  the  conditions.  Joists  and 
girts  should  be  in  as  few  lengths  as  pos- 
sible. Stock  sizes  of  lumber  should  be 
used.  The  number  of  different  panels  and 
pieces  should  be  kept  to  a  minimum.  Pan- 
els should  be  a  whole  number  of  boards  in 
width,  and  joists  should  be  used  as  panel 
cleats  where  possible.  Units  should  be  as 
large  as  can  be  handled,  and  detailed  so  they 
can  be  reused.  Bracing  should  be  above  the 
men's  heads,  and  provision  should  be  made 
for  easy  stripping  and  for  reshoring  if 
necessary. 

After  the  general  assembly  is  made, 
sheets  are  detailed  for  each  panel,  ten  panel 
details  going  on  a  standard-sized  sheet. 
Each  detail  is  marked  according  to  a  stand- 
ard system  of  symbols.  Blueprints  from 
these  sheets  can  be  cut  apart  and  used  by 
the  carpenters  making  up  the  panels.  A 
key  plan  showing  the  complete  assembly 
with  the  location  of  all  the  panels  is  also 
prepared.  This  is  made  very  complete,  as  it 
is  the  only  plan  referred  to  in  assembling 
the  forms.    It  has  been  found  best  to  use 


large  lettering  and  furnish  photo-reduced 
copies  to  the  job,  as  they  are  much  easier 
for  the  foremen  to  handle  and  refer  to.  As 
a  rule,  one  such  plan  is  made  for  each  floor. 
An  important  point  to  be  remembered  in 
proportioning  the  form  members  is  that  the 
posts  cannot  be  stressed  above  the  crushing 
strength  of  the  girts  which  rest  on  them. 
The  girts  are  stressed  across  the  grain, 
which  gives  a  much  lower  allowable  load 
for  each  post,  spaces  them  closer  together 
and  reduces  the  danger  of  deflection  and 
settlement  while  the  floor  is  being  poured. 


Boom  Mixing  Plant  Big  Enough  to 
Build  Concrete  Houses 

By  R.  C.  HARDMAN 
Colorado  Springs,  Col. 

A  NOVEL  type  of  concrete  plant  used  a 
few  years  ago  in  the  construction  of  a 
group  of  reinforced-concrete  buildings 
forming  Fort  Crockett,  a  coast  artillery 
post  at  Galveston,  Tex.,  resembles  the  ordi- 
nary boom  mixer  in  operation,  but  not  in 
size.  The  plant  was  designed  in  order  to 
avoid  the  necessity  of  chuting  and  at  the 
same  time  to  provide  an  economical  means 
of  placing  concrete  in  separate  buildings, 
most  of  which  were  in  a  row  about  2200  ft. 
long.  This  made  it  imperative  that  the 
plant  be  of  a  portable  type.  The  type  of 
building  construction  was  such  that  the 
yardage  of  concrete  was  relatively  small. 
A  plant  with  tower  and  chutes  mounted  on 
a  flat  car  was  first  planned,  but  the  idea 
was  discarded  because  of  the  great  expense 
and  delay  incident  to  moving  chutes  when 
pouring  the  thin  walls  and  floor  slabs.  The 
plant  decided  on  is  shown  in  the  accompany- 
ing photograph  constructing  a  building  of 
the  Aiken  flat-wall  type.  The  walls  were 
hollow  and  9  in.  in  total  thickness.  The 
height  of  the  walls  standing  in  the  photo- 
graph is  31  ft. 

The  mast  and  the  two  stifflegs  are  car- 
ried by  a  triangular  base  mounted  upon 
four-wheel  trucks,  the  wheels  having  very 
wide  treads.  Upon  this  triangular  base  is 
mounted  a  hoisting  engine  and  a  Smith 
mixer  having  a  capacity  of  a  two-sack  batch. 
On  the  opposite  base  of  the  triangle  from 
the  mixer  is  located,  in  addition  to  the 
hoist,  a  boiler  and  a  large  tank  containing 
crude  oil  for  fuel.  The  cables  operating 
the  bucket  and  trolley  pass  from  the  drums 
on  the  hoist  to  the  foot  of  the  mast,  thence 
up  the  mast  and  along  the  lower  side  of 
the  boom.  The  line  operating  the  trolley 
has  its  ends  fastened  to  either  side  of  the 
trolley  and  is  continuous  around  the  drum. 
The  bucket  cable  has  its  ends  fastened  at 
the  end  of  the  boom  and  on  the  drum,  the 
block  suspending  the  bucket  being  in  the 
bight  of  the  line.  It  will  be  seen  that  by 
this  arrangement  it  is  possible  to  move  the 
trolley  along  the  boom  without  changing 
the  height  of  the  bucket. 

In  operating  the  plant  the  bucket,  which 
is  of  the  bottom  dump  type,  is  set  on  the 
ground  at  the  foot  of  the  mast  and  filled 
from  the  mixer  drum  through  a  short  chute. 
The  bucket  is  then  hoisted  up  the  mast  to 
a  height  sufficient  to  clear  any  form  or 
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other  obstruction.  The  bucket  is  then  run 
out  on  the  boom  and  dumped.  Some  care 
is  required  on  the  part  of  the  hoist  runner 
to  avoid  swinging  the  bucket  when  it  is 
started  and  stopped.  This  ip  especially  true 
when  the  bucket  is  being  used  close  to  the 
ground. 

The  mast  is  pivoted  at  top  and  bottom 
so  that  it  is  free  to  move  th'*ough  an  arc 
of  about  270  deg.  The  boom  is  moved  as 
desired  and  held  in  position  by  means  of 
a  tag  line.  The  ends  of  this  line  are  an- 
chored on  either  side  of  the  boom  and  the 
bight  passes  over  single  blocks  on  each  side 
of  the  boom  and  hangs  down  between  them 
nearly  to  the  ground.  This  method  of  rig- 
ging the  tag  line  makes  it  possible  for  one 
man  to  handle  the  boom  easily,  and  by  sit- 
ting in  the  bight  to  hold  it  in  any  desired 
position.  The  tag  line  requires  the  atten- 
tion of  one  man  anyway,  as  in  pouring  thin 
walls  and  floors  the  boom  is  constantly  in 
motion. 

The  entire  plant  is  moved  by  means  of 
a  set  of  falls  attached  to  a  dead-man  and 
handled  on  the  nigger-head  of  the  hoist. 
As  the  ground  on  which  the  plant  was  used 
was  soft,  planks  were  used  for  the  wheels. 
The  plant  has  also  been  used  for  pile  driv- 
ing, a  pair  of  leads  containing  a  steam  ham- 
mer being  suspended  from  the  trolley  in  the 
same  manner  as  the  bucket. 

In  placing  concrete  the  capacity  of  the 
plant  was  dependent  on  the  location  of  the 
forms  as  well  as  on  the  thickness  of  the 
wall  or  floor  poured.  Practically  no  time 
was  lost  in  shifting  the  boom,  as  this  could 
be  done  while  either  the  bucket  or  trolley 
was  in  motion.  In  fact,  the  movement  of 
the  load  in  all  three  directions  could  be  ac- 
complished at  the  same  time.  On  fairly 
open  work,  such  as  a  6-in.  floor,  as  much  as 
150  yd.  could  be  placed  in  8  hours,  while  on 
thin-wall  work  about  half  this  amount,  or 
less,  was  possible.  The  ability  of  the  en- 
gineman  is  an   important  factor. 

The  plant  was  designed  by  E.  A.  McGon- 
igle  of  James  A.  McGonigle  &  Son  of  Leav- 
enworth, Kan.,  who  were  the  contractors 
for  the  work. 


Brush  of  Old  Wire  Rope  Run  by 
Motor  Cleans  Reinforcing 

By  RICHARD  R.  BRADBURY 

East  Pleasantville,  N.  Y. 

ON  a  large  contract  the  steel  for  one  of 
the  smaller  structures,  which  had  been 
purchased  a  year  or  more  before  being  used 
and   stored  on  the  job,  was  economically 
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BRUSH   CLEANS  RODS  RAPIDLY   AND   WELL 

cleaned  by  a  rotary  wire  rope  brush  made 
at  the  work.  As  there  were  over  90,000 
pounds  of  deformed  bars  in  this  structure, 
cleaning  by  hand  would  have  been  a  long 
and  expensive  process.  The  circular  power 
brush  shown  in  the  accompanying  drawing 
performed  the  cleaning  in  a  very  satisfac- 
tory and  expeditious  manner. 

The    brush    consisted    of    an    iron    box 


formed  by  a  ring  enclosed  on  each  side  by 
a  circular  plate,  the  whole  being  keyed  to  an 
axle  which  was  driven  by  a  small  electric 
motor.  Short  lengths  of  old  wire  rope 
projected  through  holes  bored  in  the  iron 
ring,  the  length  projecting  and  the  spacing 
being  arranged  so  that  the  frayed  rope 
ends  made  a  stiff,  close-set  brush.  The 
machine  was  mounted  on  a  short  wooden 
frame,  at  the  two  ends  of  which  were 
erected  guides  to  hold  the  steel  bars  against 
the  brush. 

The  ring  and  plates  forming  the  iron  box 
were  of  %-in.  metal,  and  %-in.  wire  rope 
was  used,  in  pieces  of  such  lengths  that  each 
end  projected  about  4  in.  from  the  box. 
After  the  pieces  were  all  in  place  the  por- 
tions inside  the  box  were  cemented  together 
to  prevent  slipping.  The  holes  in  the  ring 
through  which  the  rope  ends  projected  were 
in  eight  rows,  staggered,  the  rows  being 
spaced  evenly  across  the  ring,  and  holes 
about  1%  in.  apart  in  the  rows.  The 
whole  machine  was  mounted  on  a  frame  of 
two  3  x  6-in.  planks.  The  guides,  which 
were  mounted  on  the  same  timbers,  con- 
sisted of  two  uprights  of  1-in.  round  iron, 
threaded,  each,  one  upright  being  attached 
to  each  timber.  Two  1/2  x  2-in.  iron  plates 
about  18  in.  long  were  bored  to  slip  over 
these  uprights.  The  plates  were  held  at 
any  desired  height  and  spacing  by  nuts  on 
the  threaded  uprights. 

This  machine,  which  was  very  successful, 
required  two  men  to  operate.  It  easily 
cleaned  over  1000  ft.  of  rods  in  an  hour. 
The  cleaning  was  also  much  more  thorough 
than  hand  cleaning. 


Water-Supply  Systems  in  155  out  of 
204  cities  of  the  United  States  which  have 
a  population  exceeding  30,000  are  owned  by 
their  respective  municipalities,  according 
to  data  recently  compiled  in  San  Francisco. 
The  cost  of  treatment  per  million  gallons 
covers  the  wide  range  from  4  cents  in 
Chicago  to  $17.46  in  Columbus,  Ohio,  the 
report  continues.  In  Chicago  the  chemical 
sterilizing  process  is  used  exclusively. 


TRAVELING   CONCRETE    PLANT    WITH    LARGE-SCALE   BOOM    DISTRIBUTOR    PLACED    70   TO    150    YARDS   AN     HOUR    IN    BUILDING    ARMY    POST 
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Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Propose  Another  Code  of 
Ethics  for  Engineers 

Western   Society   of   Engineers   Presents   for 

Discussion  an  Original  Statement  of 

Basic  Principles 

General  principles  of  ethics,  rather  than  a 
set  of  fixed  rules  universally  applicable,  are 
embodied  in  the  code  of  professional  conduct 
proposed  by  a  committee  of  the  Western  So- 
ciety of  Engineers  and  on  which  general  dis- 
cussion is  invited  before  adoption.  The  ongi- 
neering  profession,  holds  the  committee,  in- 
cludes many  classes  and  degrees  of  responsi- 
bility, many  types  of  service  and  a  great 
variety  of  relationships  which  will  tend  to  re- 
quire modification  of  any  code  except  one  in 
which  only  the  most  general  principles  are  ex- 
pressed. The  best  guide  to  correct  detailed 
professional  relations  is  considered  to  be  a 
keen  appreciation  of  the  general  professional 
status,  and  a  conscientious  attempt  to  be 
guided  in  each  specific  case  by  the  spirit  of  the 
general  ideas.  Society  discipline,  though 
necessary  in  extreme  cases,  is  to  be  deplored 
and  avoided  where  possible,  the  loss  of  re- 
spect of  one's  profession  being  considered  suffi- 
cient for  the  wilfully  guilty. 

The  whole  code  closes  with  the  following  re- 
capitulation: 

"The  ethical  standards  of  the  engineering 
profession  should  be  those  of  a  fraternity. 
The  engineer  should  recognize  that  he  is  en- 
dowed by  the  profession  and  the  state  with 
specialized  knowledge  for  peculiar,  judicial  and 
responsible  public  service,  involving  the  life, 
safety,  comfort  and  convenience  of  his  own 
and  coming  generations,  and  that  in  response 
to  these  he  should  so  conduct  himself  as  to  be 
appreciative  of  his  indebtedness  to  his  pro- 
fession for  his  opportunity,  and  make  return 
by  every  effort,  by  a  life  of  special  usefulness 
devoid  of  unseemly  greed,  and  filled,  if  possi- 
ble, with  a  multitude  of  those  small  courtesies, 
the  practice  of  which  encourages  <^he  spirit  of 
forbearance  and  is  helpfully  conducive  to  the 
fine  art  of  living  well  together." 


Steel  Company  Plans  to  Spend 
$20,000,000  at  Baltimore  Plant 

President  E.  G.  Grace  of  the  Bethlehem 
Company  has  announced  that,  while  only  ten- 
tative plans  have  as  yet  been  prepared,  the  re- 
cently consolidated  companies  are  planning  to 
spend  from  $10,000,000  to  $20,000,000  in  im- 
provements and  additions  to  the  steel  making 
and  ship  building  facilities  of  the  Maryland 
Steel  Company's  plant  at  Sparrows  Point,  near 
Baltimore,  Md.  Recognizing  the  favorable 
conditions  and  location  of  this  plant,  it  is  pos- 
sible that  the  present  blast  furnace  capacity 
will  be  doubled,  with  a  corresponding  increase 
in  the  capacity  of  the  open-hearth  and  Besse- 
mer plants. 


First  Unit  of  Twin  Peaks  Tunnel  Bore 
Completed 

The  first  construction  period  on  the  Twin 
Peaks  tunnel  at  San  Francisco  was  completed 
Feb.  26  when  headings  being  driven  from 
opposite  directions  met  between  the  western 
portal  and  the  Laguna  Honda  station.  Work 
has  been  in  progress  for  nearly  a  year  be- 
tween these  two  points.  Crews  are  also  work- 
ing from  the  eastern  portal  toward  the  first 
station  at  Eureka  Valley.  When  this  point 
is  reached  there  will  be  no  other  outlets  until 
the  crews  meet  in  the  longest  stretch  of  the 
tunnel  under  Twin  Peaks  proper. 


Alabama  Power  Company  to  Place 
Order  for  New  Plant 

The  Alabama  Power  Company  will  place  an 
order,  probably  this  week,  for  a  20,000-kw. 
steam  power  plant  to  be  built  on  the  Warrior 
River  in  Alabama,  according  to  information 
received  by  the  Engineering  Record  and  con- 
firmed by  telephone  by  President  Mitchell  of 
the  power  company.  The  cost  of  the  plant 
will  be  over  $2,000,000.    Plans  are  in  prepara- 
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tion  also  for  an  additional  unit  at  the  hydro- 
electric station  at  Lock  12  on  the  Coosa  River, 
which  will  add  20,000  hp.  to  its  capacity  and 
cost  about  $1,000,000. 


To  Replace  Oakmont  Bridge  on 
Bessemer  &  Lake  Erie  Railroad 

The  Bessemer  &  Lake  Erie  Railroad  officials 
announce  that  work  will  be  started  at  once  to 
replace  the  present  bridge  over  the  Allegheny 
River  at  Oakmont,  near  Pittsburgh,  with  a 
new  structure,  said  to  be  the  largest  of  its 
kind  in  America.  The  present  bridge  is  inade- 
quate for  the  heavier  engines  and  car  loads 
now  used,  and  will  be  supplanted  by  a  continu- 
ous truss  1800  ft.  long  and  170  ft.  above  the 
river.  It  is  expected  that  the  new  structure 
will  be  completed  in  about  14  months. 


H.  P.  Borden  Appointed  Member 
of  Quebec  Bridge  Commission 

By  an  order-in-council  the  Canadian  gov- 
ernment has  appointed  H.  P.  Borden,  of  Mon- 
treal, formerly  assistant  to  the  chief  engineer 
of  the  commission,  to  succeed  the  late  C.  C. 
Schneider  as  member  of  the  Quebec  Bridge 
Commission.  Mr.  Borden's  work  on  the  new 
bridge,  with  which  he  has  been  connected  since 
the  appointment  of  the  commission,  is  well 
known  to  many  engineers. 


Organizer  of  Cuban  Public 

Works  Department  Becomes 

Chief  of  U.  S.  Engineers 

Brig.-Gen.  W.  M.  Black,  Corps  of  Engineers, 
U.  S.  A.,  Succeeds  Brig.-Gen.  D.  C.  King- 
man, Who  Retired  March  6 

Brig.-Gen.  W.  M.  Black,  who  organized  the 
Department  of  Public  Works  of  the  Republic 
of  Cuba  during  the  American  Occupation  from 
1899  to  1901,  and  brought  it  to  a  state  of  high 
efficiency  during  the  Intervention  from  1906  to 
1909,  has  been  appointed  chief  of  engineers  of 
the  United  States  Army,  succeeding  Brig.-Gen. 
Dan  C.  Kingman,  who  was  retired  on  account 
of  age,  March  6. 

General  Black  was  appointed  chief  engineer 
officer  of  the  Department  of  Havana  following 
the  Spanish-American  War  in  1899,  and 
started  his  constructive  work  in  that  country 
by  cleaning  up  the  city  and  repairing  public 
buildings  and  wharves.  In  1900  he  was  made 
chief  engineer  officer  of  the  Division  of  Cuba, 
in  which  capacity  he  organized  the  National 
Department  of  Public  Works  and  was  in 
charge  of  the  preparation  of  the  plans  for  the 
complete  sewerage  system  and  the  extensive 
paving  work  in  Havana,  which  is  now  being 
completed,  with  modifications.  When  the 
United  States  forces  were  withdrawn  many  of 
the  projects  he  had  started  to  develop  had  not 
reached  a  head.  He  rounded  out  and  completed 
his  work  on  the  island  during  the  Interven- 
tion several  years  later. 

Reinforced-Concrete   in   Fortifications 

He  was  born  in  Lancaster,  Pa.,  in  1855,  and 
received  his  early  education  in  the  public  schools 
of  that  city  and  at  Franklin  and  Marshall 
College.  He  was  appointed  to  the  United 
States  Military  Academy  in  1873,  and  was 
graduated  at  the  head  of  his  class  in  1877, 
after  leading  it  during  the  entire  course.  He 
was  then  appointed  second-lieutenant  in  the 
Corps  of  Engineers,  and  was  assigned  to  duty 
as  assistant  instructor  in  practical  military 
engineering  at  West  Point.  In  1888  he  was 
promoted  to  the  grade  of  first  lieutenant  and 
assigned  to  duty  on  the  improvement  of  the 
Great  Kanawaha  River.  In  1886,  while  on 
duty  on  the  restoration  of  Fort  Marion  at  St. 
Augustine,  Fla.,  he  used  reinforced-concrete 
for  the  first  time  in  United  States  fortifica- 
tions. In  the  same  year  he  was  promoted  to 
the  rank  of  captain,  and  engaged  in  river  work, 
fortifications  and  harbor  improvements  until 
1897,  when  he  was  made  engineer  commissioner 
of  the  District  of  Columbia.  In  this  capacity 
he  prepared  plans  for  the  elimination  of  grade 
crossings  in  that  district  which  were  accepted 
by  the  railroads  and  approved  by  Congress. 

Spanish-American   War   Service 

In  1898,  at  the  outbreak  of  the  Spanish- 
American  War,  he  was  brevetted  lieutenant- 
colonel  and  chief  engineer  of  U.  S.  Volunteers, 
and  had  charge  of  gathering  the  engineer  ma- 
terial for  the  field  army  previous  to  the  San- 
tiago Expedition.  In  that  campaign  he  com- 
manded the  advance  guard  at  the  landing  at 
Guanica  in  which  the  Spanish  troops  were 
driven  from  the  town  after  a  slight  skirmish. 
He  was  commended  by  the  general  commanding 
the  army  in  his  annual  report  for  his  conduct 
of  the  action. 

Begins  Work  in  Cuba 

After  a  brief  period  of  temporary  duty  in 
the  office  of  the  chief  of  engineers  in  Wash- 
ington, in  1898,  he  was  appointed  chief  engi- 
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neer  of  the  Department  of  Havana  and  beg:an 
his  work  in  Cuba  by  cleaning  up  the  city  and 
repairing  its  public  buildings  and  wharves. 
About  a  year  later  he  was  appointed  chief  en- 
gineer officer  of  the  Division  of  Cuba,  on  the 
staff  of  Major-General  Wood,  and  supervisor 
of  the  Department  of  Public  Works.  In  this 
capacity  he  organized  the  Department  of  Pub- 
lic Works  and  prepared  a  code  of  reg^ulations 
for  the  conduct  of  work,  which  remained  in 
force  until  incorporated  in  the  general  law  of 
executive  power  of  the  Republic  toward  the 
close  of  the  Intervention  in  1909.  He  also  had 
charge  of  the  preparation  of  the  plans  for  the 
sewerage  and  paving  of  Havana,  a  $16,000,000 
undertaking  which  is  now  being  completed,  and 
of  the  planning  and  construction  of  the  widely 
famed  Malecon,  which  transformed  an  ugly 
dog-tooth  coral  littoral  into  a  plaza  and  drive- 
way that  has  become  the  best  residential  sec- 
tion of  the  city,  and  is  a  favorite  resort  of  the 
Havana  people  and  tourists  during  the  even- 
ingrs  when  band  concerts  are  held  there. 

Work  on  Panama  Canal 

Being  relieved  from  this  service  in  1901,  he 
returned  to  the  United  States,  and,  in  1903, 
was  assigned  to  duty  in  Panama  under  the 
Isthmian  Canal  Commission  to  observe  the 
operations  of  the  French  Canal  Company. 
During  a  short  period  in  1904  he  was  acting 
chief  engineer  for  the  commission.  While  on 
duty  at  Panama  he  received  a  testimonial  from 
the  foreign  consuls  and  residents  of  Colon  for 
the  part  he  took  in  the  defense  of  foreign  resi- 
dents against  a  threatened  attack  of  Columb- 
ian troops. 

He  was  appointed  to  the  rank  lieutenant- 
colonel  in  1905,  and,  in  1906,  at  the  beginning 
of  the  American  Intervention  he  was  assigned 
to  Cuba  as  advisor  of  the  Department  of  Pub- 
lic Works  of  the  Provisional  Government, 
During  this  assignment  he  devised  the  first 
comprehensive  system  of  highways  built  in 
Cuba  and  prepared,  in  collaboration  with  the 
then  Colonel  Crowder,  modifications  to  the  con- 
tract for  sewering  and  paving  Havana,  and 
for  the  water  supply  and  sewerage  of  Cien- 
tuegos.  It  was  at  this  time  that  the  Depart- 
ment of  Public  Works  probably  reached  its 
high  point  in  volume  of  construction  under 
way  at  one  time.  The  works  covered  the  en- 
tire island  and  included  municipal  improve- 
ments, waterworks,  flood  prevention,  canals, 
drainage,  harbor  improvement,  and  highway 
construction. 

Chief  Engineer  OfiScer  at  New  York 

During  the  Intervention  he  was  promoted  to 
the  rank  of  colonel  in  the  Corps  of  Engineers, 
and,  at  its  end,  he  was  appointed  chief  engi- 
neer officer  of  the  Department  of  the  East  and 
South  and,  in  1911,  chief  engineer  officer  of 
the  Eastern  Division.  In  this  office  he  had 
charge  of  the  first  New  York  district  river  and 
harbor  improvements.  He  also  served  as  a 
member  of  the  New  York  Harbor-line  board, 
member  of  the  board  for  the  examination  of 
engineer  officers  for  promotion  and  senior 
member  of  the  board  for  the  preparation  of  a 
projected  Lntracoastal  waterway  between  BoSr 
ton,  Mass.,  and  Beaufort,  N.  C.  Later  he  was 
senior  member  of  the  board  charged  with  re- 
moving the  wreck  of  the  "Maine"  from  Havana 
Harbor  and  a  member  of  the  board  to  consider 
the  modification  of  the  harbor  lines  of  Boston. 
In  1883. he  was  awarded  the  Rowland  prize  by 
the  American  Society  of  Civil  Eng:ineers  for 
his  paper  on  harbor  improvements  along  the 
South  Atlantic  Coast,  and,  in  1912,  Franklin 
and  Marshall  College  conferred  on  him  the 
degree  of  Doctor  of  Science. 

Studied  Sewage  Aeration 

General  Black,  ■  several  years  ago,  undertook 
in  connection  with  studies  of  the  pollution  of 
New  York  Harbor,  an  investigation  of  sewage 
treatment  by  aeration,  in  which  he  worked 
jointly  with  Prof.  Earle  B.  Phelps  of  the 
U.  S.  Public  Health  Service.  The  results  were 
reported  in  a  paper  presented  to  the  Municipal 
Engrineers  of  the  City  of  New  York. 


Waterworks  Association  to  Give  Prizes 
for  Securing  Members 

To  increase  its  membership  among  the  6000 
waterworks  in  the  United  States  the  Ameri- 
can Waterworks  Association  proposes  to  give 
a  cup  to  that  section  reporting  the  largest 
increase  in  membership  per  member  and  a 
gold  society  badge  to  that  member  in  each 
section  who  secures  the  largest  number  of  new 
members.  The  association  now  has  members 
representing  only  8  per  cent  of  the  waterworks 
men  of  the  country  and  a  strenuous  effort  will 
be  made  to  materially  increase  its  membership 
before  the  meeting  in  New  York  City,  June 
5  to  9. 


200  Guests  at  Banquet  in  Tunnel 

Covers  were  set  for  200  guests  at  the  ban- 
quet held  100  ft.  underground  in  the  Mill  Creek 
joint  district  sewer,  St.  Louis,  Feb.  19. 

The  tunnel  is  3.8  miles  in  length,  of  horse- 
shoe shape,  16%  ft.  by  16%  ft.  in  section.  It 
was  driven  through  solid  rock,  and  the  mate- 
rial was  hoisted  to  the  street  level  in  9  shafts 
along  the  line  of  the  work.    The  concrete  lin- 
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ing  was  placed  by  the  compressed  air  method, 
and  new  records  were  made  both  for  the  driv- 
ing and  the  lining. 

The  general  contractors  for  the  work  were 
the  Carter  Construction  Company  and  Norton, 
Head  &  Denneen,  of  New  York.  The  banquet 
hall  was  on  the  section  constructed  by  the 
Brocklehurst  &  Potter  Company,  of  New  York 
City. 


Los  Angeles  Sanitation  Commis- 
sion Reports  on  Sewer  Problems 

The  commission  of  sanitation  engineers, 
which  was  recently  appointed  to  report  on 
what  would  be  necessary  in  the  laying  out  of 
an  outfall  sewer  system  for  the  entire  county, 
mention  of  which  appeared  on  page  231  of  the 
Engineering  Record  of  Feb.  12,  submitted  its 
preliminary  report  to  the  Board  of  Super- 
visors on  Feb.  29.  The  commission  recom- 
mends an  appropriation  of  $45,000  to  finance 
for  a  year  a  study  of  the  problems  involved. 

The  funds  would  be  expended  as  follows: 
Five  commissioners  should  be  employed  at 
$3,000  each,  to  which  body  there  should  be 
attached  an  executive  secretary,  a  number  of 
draftsmen,  assistant  engineers  and  others,  r« 
cost  about  $14,000,  of  which  $2,000  would  be 
for  the  secretary's  salary.     The  remainder  of 


the  funds  would  be  distributed  in  making  sev- 
eral investigations;  namely,  tidal  currents, 
$5,000;  sewer  lines  and  disposal  sites,  $3,000; 
soil  analyses  and  ground  water  conditions, 
$1,000;  transportation,  traveling  expenses  and 
incidentals,  $4,500 ;  printing  of  report  and  mis- 
cellaneous, $2,500. 

After  a  discussion  of  the  report  it  was 
unanimously  agreed  by  the  board  that  all  of 
the  communities  of  the  county  should  have  a 
voice  in  the  final  decision  as  to  what  should 
be  done.  The  clerk  of  the  board  was  requested 
to  send  notices  to  all  the  communities,  suggest- 
ing that  the  representatives  sent  should  in 
each  instance  be  delegated  with  power  to  act 
for  the  town  in  appointing  the  commission  to 
complete  a  final  plan. 


Engineers  Urge  Support  for  Bills 
to  Increase  Military  Training 

Twenty  prominent  members  of  the  various 
American  engineering  societies,  including  B.  J. 
Arnold,  E.  L.  Corthell,  A.  C.  Humphreys,  R.  D. 
Mershon,  George  F.  Swain,  William  Barclay 
Parsons,  and  W.  J.  Wilgus,  have  issued  a  cir- 
cular to  all  members  of  the  societies  request- 
ing them  to  send  personal  letters  or  telegrrams 
to  their  individual  senators  and  representatives 
urgfing  support  for  the  bills  introduced  in  Con- 
gress to  provide  for  the  extension  of  military 
training  in  land-grant  colleges  and  other  civil 
educational  institutions.  The  wording  of  these 
communications  may  be  somewhat  as  follows: 
"I  urgently  request  you  to  support  and  vote 
for  the  plan  covered  by  the  Bill  S-3946  intro- 
duced by  Senator  Pomerene,  and  H.  R.-10,845 
introduced  by  Representative  Gard,  providing 
for  the  extension  of  military  training  in  civil 
■  educational  institutions." 

In  addition,  it  is  urged  that  letters  should 
be  sent  to  other  members  of  Congress  who 
might  be  influenced,  and  that  as  many  other 
persons  as  possible  be  induced  to  take  similar 
action. 

The  principal  points  covered  by  the  bills  are 
as  follows: 

1.  That  the  President  of  the  United  States 
shall  have  authority  to  establish  and  main- 
tain in  civil  educational  institutions  a  reserve 
officers  training  corps,  which  shall  consist  of  a 
senior  division  and  a  junior  division.  The 
senior  division  shall  be  established  only  in 
institutions  which  require  four  years  of  col- 
legiate study  for  a  deg:ree,  and  which  will  com- 
ply virith  the  conditions  laid  down  in  the  bill. 
The  junior  division  may  be  established  in  all 
other  educational  institutions  which  will  com- 
ply with  the  specified  requirements. 

2.  The  work  of  the  senior  division  requires 
an  average  of  at  least  5  hr.  per  week  during 
two  academic  years.  The  men  undergoing  this 
training  will  be  supplied  by  the  government 
with  their  uniforms,  and  will  have  their  ex- 
penses paid  to,  and  from,  and  at  the  summer 
training  camps  to  be  established  as  a  part  of 
the  training.  The  work  of  the  junior  division 
requires  an  averge  of  at  least  3  hr.  per  week 
per  academic  year. 

3.  That  the  President  of  the  United  States 
is  authorized  to  detail  such  number  of  army 
officers,  of  non-commissioned  officers  and  of  en- 
listed men  as  may  be  necessary  in  connection 
with  the  military  education  and  training  of  the 
members  of  the  Reserve  Officers  Training 
Corps. 

4.  That  the  Secretary  of  War  shall  have 
the  authority  to  prescribe  standard  courses  of 
theoretical  and  practical  military  training  for 
the  units  of  the  Reserve  Officers  Training 
Corps,  and  to  establish  camps  in  which  further 
practical  instruction  of  the  members  of  the 
training  corps  shall  be  given. 

5.  That  the  President  shall  have  authority 
to  appoint  as  a  reserve  officer  anyone  who 
volunteers  for  such  appointment  who  has  taken 
the  training  of  the  senior  division,  and  has 
otherwise  fulfilled  the  requirements  laid  down 
and  that  the  President  may  appoint  as  a 
temporary  second  lieutenant  in  the  regular 
Army  any  reserve  officer  appointed  under  the 
provisions  of  the  bill. 
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J.  V.  W.  Reynders  Resigns  Super- 
intendency  of  Steelton  Plant 

J.  V.  W.  Reynders,  vice-president  and  direc- 
tor of  the  Pennsylvania  Steel  Company,  re- 
signed as  general  superintendent  of  the  Steel- 
ton,  Pa.,  plant,  March  7.  With  the  announce- 
ment of  Mr.  Reynders'  resignation  came  noti- 
fication  of  the   appointment  of  Quincy   Bent, 


General 'Superintendent  of  Steelton 

Plant  of  Pennsylvania  Steel 

Company  Resigns 


J.  V.   W.  REYNDERS 


assistant  to  F.  W.  Wood,  president  of  the  Mary- 
land Steel  Company,  Sparrows  Point,  Md.,  as 
general  manager  of  the  Pennsylvania  Steel 
plants  at  Steelton  and  Lebanon,  Pa.,  a  position 
created  by  the  Schwab  interests. 

Mr.  Reynders'  resignation  is  the  first  im- 
portant change  in  the  personnel  of  the  Penn- 
sylvania Steel  plants  since  their  purchase  by 
the  new  interests.  It  is  in  line  with  the  general 
policy,  recently  announced,  of  concentrating 
the  executive  officers  of  all  recently  acquired 
properties  at  South  Bethlehem,  Pa.  Mr.  Bent 
will  have  complete  control  over  the  manage- 
ment of  the  Steelton  and  Lebanon  plants,  but 
will  be  without  the  additional  executive  author- 
ity vested  in  Mr.  Reynders.  It  is  this  fact,  of 
lessened  authority,  that  is  believed  responsible 
for  Mr.  Reynders'  resignation. 

Mr.  Reynders  was  born  in  Hoboken,  N.  J., 
and  was  educated  at  the  Gymnasium  at  Wesel, 
Germany,  and  at  Rensselaer  Polytechnic  In- 
stitute. He  was  first  employed  as  a  designer 
by  the  Pittsburgh  Bridge  Company  in  1886, 
and,  after  two  years,  went  to  the  Snead  &  Com- 
pany Iron  Works  at  Louisville,  Ky.  Later  he 
was  with  the  Penn  Bridge  Company,  of  Beaver 
Falls,  Pa.  Following  this  service  he  became 
assistant  in  charge  of  construction  of  the 
bridge  over  the  Ohio  River  and  of  the  St.  Louis 
Merchants'  bridge.  Later  he  was  with  the 
Union  Bridge  Company,  of  Buffalo,  N.  Y.,  and 
Athens,  Pa.,  and  the  Edge  Moor  Bridge  Com- 
pany, of  Wilmington,  Del.  When  the  bridge 
and  construction  department  of  the  Pennsyl- 
vania Steel  was  organized  in  1892,  he  was  ap- 
pointed engineer,  and,  a  year  later,  super- 
intendent in  charge.  In  1906  he  was  made 
director  and  vice-president  in  charge  of  the 
Steelton  and  Lebanon  plants. 

To  Mr.  Reynders  is  generally  credited  the 
rapid  upbuilding  .  and  strengthening  of  the 
Pennsylvania  company's  properties.     When  he 


first  became  a  factor  in  the  company's  policy 
the  various  plants  were  in  poor  condition 
physically  and  the  organization  not  fitted  for 
playing  an  important  part  in  the  steel  business. 
He  leaves  the  properties  as  a  going  concern 
of  the  highest  standing  in  plant  and  personnel. 
While  his  business  duties  have  been  heavy, 
Mr.  Reynders  has  nevertheless  taken  time  to 
participate  in  civic  affairs  and  in  the  activities 
of  engineering  societies.  He  is  one  of  the  lead- 
ing citizens  of  Harrisburg  and  has  been  an  im- 
portant factor  in  the  promotion  of  the  many 
municipal  improvements  undertaken  there  in 
recent  years.  He  has  been  prominent  in  the 
Engineers'  Society  of  Pennsylvania,  twice  serv- 
ing in  the  capacity  of  president 


Searchlights    and   Coast   Defense 
Play  Big  Part  in  Modern  Warfare 

A  blizzard  of  no  small  proportions  failed  to 
prevent  a  large  attendance  at  the  fourth  mili- 
tary lecture,  held  under  the  direction  of  the 
four  national  engineering  organizations  at  the 
Engineering  Societies  Building,  New  York 
City,  Monday  night.  Following  an  introduc- 
tory address  on  the  nation's  military  status 
by  Colonel  Glenn,  Gen.  Leonard  Wood's  chief 
of  staff,  Capt.  Edward  F.  Ardery,  Corps  of 
Engineers,  U.  S.  Army,  explained  present-day 
practice  in  battle-field  illumination  and  sea 
coast  defense.  The  presiding  officer  at  this 
session  was  Robert  Ridgway,  engineer  of  sub- 
way construction  for  the  New  York  Public 
Service  Commission. 

Among  modern  devices  for  lighting  hostile 
positions  Captain  Ardery  enumerated  search- 
lights, flares,  torches,  rockets  and  bombs,  some 
of  which  have  parachutes  attached  to  them  so 
as  to  support  them  in  mid-air  for  40  sec.  In 
the  latest  types  of  searchlights  the  engines 
driving  the  motor  trucks  among  which  the  ap- 
paratus is  transported  are  made  to  supply 
power  for  illumination.  The  advocates  of  in- 
dustrial preparedness  in  the  audience  were 
particularly  impressed  by  one  of  Captain 
Ardery's  pictures  showing  a  special  form  of 
searchlight  equipment  designed  for  use  in  the 
Spanish  war  and  delivered  by  the  manufac- 
turers to  the  Army  after  peace  had  been  de- 
clared. 

Captain  Ardery  explained  in  detail  the  con- 
struction and  operation  of  sea-coast  defenses, 
including  both  the  guns  and  their  emplace- 
ments. Accurate  range-finding  is  the  basis  for 
directing  a  shell  to  its  mark  and  the  system 
of  observation  and  almost  instantaneous  plot- 
ting of  a  ship's  position  off  shore  was  one  of 
the  features  of  the  address. 

Captain  Ardery  concluded  his  lecture  with 
a  description  of  various  types  of  mines  and 
the  methods  of  placing  and  exploding  them. 


Railway  Engineering  Association 
Announces  Program 

The  American  Railway  Engineering  Associ- 
ation has  announced  the  program  for  its  seven- 
teenth annual  convention,  to  be  held  at  the 
Congress  Hotel,  Chicago,  March  21-23.  Sub- 
ject to  change  by  vote  of  the  convention,  or  by 
the  time  requirements  of  the  reports,  the  com- 
mittees will  report  in  the  following  order: 

Tuesday,  March  21 — signals  and  interlock- 
ing, signs,  fences  and  crossings,  water  service, 
iron  and  steel  structures,  wooden  bridges  and 
trestles,  masonry. 

Wednesday,  March  22 — ties,  conservation  of 
natural  resources,  yards  and  terminals,  uni- 
form general  contract  forms,  stresses  in  rail- 
road track,  rules  and  organization,  roadway, 
ballast. 

Thursday,  March  23 — track,  buildings,  elec- 
tricity, grading  of  lumber,  records  and  ac- 
counts, wood  preservation,  rail,  economics  of 
railway  location. 

Two  illustrated  papers  will  be  presented  at 
an  evening  session  March  21.  Robert  W.  Hunt 
will  speak  on  "The  Nick  and  Break  Test  in  the 
Inspection  of  Steel  Rails,"  and  H.  B.  MacFar- 
land  will  discuss  a  "Test  of  Douglas  Fir  Bridge 
Stringers." 


The  annual  dinner  will  be  held  March  22  at 
6.30  p.  m.  The  speakers  will  include  Dr.  John 
A.  Brashear,  scientist  and  astronomer,  Pitts- 
burgh; Arnold  W.  Brunner,  of  the  city  plan 
commission.  New  York  City;  Hon.  Rudolphe 
Lemieux,  formerly  postmaster-general  of 
Canada,  and  Rev.  Allen  A.  Stockdale,  of 
Toledo,  Ohio. 

Following  the  convention  the  members  will 
be  given  an  opportunity  to  visit  the  exhibit  of 
the  National  Railway  Appliances  Association 
at  the  Coliseum. 


William  Sooy  Smith  Dead 

Gen.  William  Sooy  Smith,  one  of  the  coun- 
try's foremost  foundation  specialists,  died  at 
Medford,  Ore.,  March  4.  In  the  course  of  his 
career  as  an  engineer  he  invented  a  pneu- 
matic caisson,  which  was  ptobably  the  first 
ever  used,  and  revolutionized  the  method  of 
constructing  foundations  for  heavy  buildings 
in  Chicago.  He  also  introduced  the  freezing 
process  for  excavating  in  water  bearing  soil 
in  this  country. 

He  was  born  at  Tarlton,  Ohio,  in  1830,  and 
received  his  professional  education  at  the 
United  States  Military  Academy  at  West  Point. 
After  a  year  of  service  in  the  army,  he  re- 
signed to  engage  in  eng:ineering  work  on  the 
Illinois  Central  Railroad.  Soon  afterward  he 
was  appointed  assistant  engineer  to  the  U.  S. 
engineer  in  charge  of  the  improvements  in 
Lake  Michigan  harbors,  but,  soon  after,  waa 
forced  to  resign  on  account  of  his  health.  In 
1857,  he  was  appointed  chief  engineer  on  the 
construction  of  an  iron  bridge  across  the 
Savannah  River  for  the  Savannah  &  Charles- 
ton Railroad  Company. 


Noted  Foundation  Specialist  Who 
Died  March  4 


GEN.  WILLIAM  SOOY  SMITH 


At  the  outbreak  of  the  Civil  War  he  was 
appointed  a  colonel  of  infantry,  and  during  it 
he  distinguished  himself  on  several  occasions 
and  was  promoted  through  the  grades  until  he 
attained  the  command  of  a  division,  serving 
on  the  staffs  of  Generals  Grant  and  Sherman 
as  chief  of  cavalry  in  the  military  division 
of  the  Mississippi.  His  duties  in  this  connec- 
tion brought  him  near  to  death  from  inflamma- 
tory rheumatism  and  incapacitated  him  for 
future  service.  Holding  that  an  oflBcer  perma- 
nently disqualified  for  the  discharge  of  all  the 
duties  of  his  rank  should  step  aside  and.  allow 
the  man  who  does  the  work  to  enjoy  the  cank. 
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and  pay,  he  resigrned  his  commission  against 
the  advice  of  General  Sherman. 

When  sufficiently  recovered  in  health,  he  re- 
sumed practice  as  a  civil  engineer  in  Chicago 
and  did  considerable  work  as  engfineer  and 
contractor  for  the  U.  S.  GSovernment  and  the 
railroad  companies,  including  the  reconstruc- 
tion of  the  Waugoshanee  lighthouse  at  the 
western  entrance  of  the  straits  of  Mackinac, 
the  first  all-steel  railway  bridge  in  the  world 
at  Glasgow,  Mo.,  and  the  substructures  of  six 
other  bridges  by  the  pneumatic  process.  Also 
he  completely  changed  the  methods  of  con- 
structing foundations  for  heavy  buildings  in 
Chicago,  carrying  the  loads  down  through 
mud  and  soft  earth  to  hard  bottom,  50  ft.  or 
more,  by  means  of  piles  cut  off  below  the 
water  surface.  Where  these  could  not  be 
driven  without  endangering  the  foundations  of 
adjacent  buildings,  they  were  carried  down  by 
sinking  columns  of  concrete  to  hard  bottom 
and  resting  the  buildings  on  them. 

His  first  pneumatic  caisson,  probably  the 
first  ever  used,  was  for  the  construction  of 
the  heavy  sea-wall  surrounding  the  Waugo- 
shanee lighthouse.  In  1872,  he  was  instru- 
mental in  causing  Congress  to  appropriate 
money  for  a  thorough  test  of  iron  and  steel, 
and,  after  the  necessary  legislation  had  been 
obtained,  he  served  for  three  years  as  one  of 
the  members  of  the  board  to  conduct  such 
tests.  He  joined  the  American  Society  of 
Civil  Engineers  in  1872,  and  was  also  a  mem- 
ber of  the  American  Institute  of  Mining  Engi- 
neers and  the  Western  Society  of  Engineers. 


Report  Shows  Exposition  Conven- 
tions Established  Records 

A  final  report  of  convention  activities  at  the 
Panama-Pacific  International  Exposition,  re- 
cently submitted  to  Charles  C.  Moore,  president 
of  the  Exposition,  showed  that  conventions 
brought  800,000  visitors  to  San  Francisco,  and 
that  these  visitors  spent  approximately  $30,- 
000,000  in  that  city.  The  total  number  of  con- 
g:resses  and  conventions  was  928,  which  is  said 
to  be  more  than  double  the  number  of  the  St. 
Louis  Exposition  and  nearly  five  times  the 
number  at  the  Chicago  Exposition.  Scarcely 
a  day  passed  without  a  convention,  it  is  af- 
firmed, and  as  many  as  forty  conventions  were 
held  in  a  single  day,  the  average  being  ten 
sessions  daily  for  the  288  days  of  the  Exposi- 
tion. The  attendance  at  the  sessions  varied 
from  25  to  15,000.  Of  the  928  conventions 
scheduled,  61  were  held  by  international  or- 
ganizations, 541  by  national  organizations,  94 
by  Pacific  Coast  organizations  and  232  by 
California  organizations.  The  International 
Congress  of  Education  was  attended  by  dele- 
gates from  31  foreign  nations  and  the  Inter- 
national Press  Congress  by  delegates  from  29 
foreign  countries.  The  maximum  monthly  at- 
tendance was  in  August,  when  277  conventions 
were  held. 


cussion  emphasized  that  the  engineer  should 
be  the  impartial  arbitrator;  that  extras  should 
be  allowed  on  general  merits  and  not  be  traded ; 
that  general  terms  in  specifications  should  be 
discouraged;  that  engineers  should  be  respon- 
sible for  the  results  of  the  contractor  and  not 
for  the  methods  he  uses. 

H.  W.  Adam,  Mayor  of  Beloit,  presented  a 
paper  on  "Beloit's  Experience  with  Open  Pav- 
ing Specifications,"  which  brought  out  the 
liveliest  discussion  of  the  meeting,  although 
little  matter  new  to  the  engineer  developed. 

The  newly  elected  ofiicers  are  as  follows: 
President,  John  S.  McCullough,  city  engineer. 
Fond  du  Lac;  vice-president,  A.  A.  Babcock, 
engineer,  Wisconsin  Valley  Improvement  Com- 
pany, Wausau;  trustees,  Fred  G.  Simmons, 
director  public  works,  Milwaukee,  and  E.  E. 
Parker,  city  engineer,  Madison. 


Engineering  Society  of  Wisconsin 
Doubles  Its  Membership 

Two  years  ago  a  half-dozen  members  of  the 
Engineering  Society  of  Wisconsin  met  in  Mil- 
waukee and  seriously  discussed  disbanding  the 
organization.  On  Feb.  25  and  26  eighty  eng:i- 
neers  of  all  classes  attended  the  meeting  at 
Madison  and  it  was  announced  that  the  total 
enrollment  is  now  nearly  130,  a  figure  double 
that  of  a  year  ago.  It  is  significant  that  the 
increase  has  been  largely  among  contractors. 

Comparatively  few  papers  were  presented, 
thus  g:iving  plenty  of  time  for  discussion.  This 
idea  was  taken  advantage  of  to  such  an  extent 
that  none  of  the  committee  reports  were  pre- 
sented except  by  title. 

A  paper  on  the  "Relation  of  Engineers  and 
Contractors,"  by  J.  C.  Pinney,  outlined  meth- 
ods of  fair  dealing  by  which  these  relations 
can  be  made  as  agreeable  and  pleasant  as  pos- 
sible without  sacrificing  the  interests  of  the 
owner  or  the  terms  of  the  contract,  and  with- 
out requiring  undue  or  unfair  concessions  from 
the  contractor.    Points  brought  out  in  the  dis- 


Boulevard  to  Overlook  San  Fran- 
cisco from  Twin  Peaks 

San  Francisco's  system  of  boulevards  is 
being  extended  by  a  wide  scenic  highway  which 
encircles  Twin  Peaks  in  the  shape  of  a  figure 
eight,  overlooking  both  the  city  and  the  ocean 
shore  from  an  elevation  of  about  800  ft.  The 
length  of  roadway  in  the  double  circle  is  about 
1  mile,  and  this  will  connect  with  the  boule- 


Pennsylvania  Engineers'  Commis- 
sion Submits  Recommendations 

The  Pennsylvania  Engineers'  Commission, 
appointed  to  investigate  the  licensing  of  engi- 
neers in  that  state,  has  submitted  a  report  to 
the  Governor  in  which  it  is  recommended  that 
engineers  in  the  public  service,  where  compe- 
tency may  be  readily  determined  by  examina- 
tion, should  be  subject  to  civil  service  regula- 
tions. Engineers  in  the  employ  of  public  serv- 
ice companies  should  be  exempt  from  registra- 
tion until  the  system  has  been  tried  out  in 
state  and  municipal  governments.  Consulting 
engineers  and  experts  for  temporary  engage- 
ments should  be  exempted  from  examination, 
and  it  is  recommended  that  appointments  to 
positions  of  high  rank  should  be  made  at  the 
initiative  of  the  department  as  officer  seeking 
to  have  the  position  filled.  Some  of  the  con- 
clusions reached  by  the  commission  are  as  fol- 
lows: 

It  is  desirable  in  general,  for  the  better  pro- 
tection of  the  life,  health  and  property  of  the 
citizens  of  the  Commonwealth,  that  the  employ- 
ment, retention  and  discharge  of  engineers,  sur- 
veyors and  technical  men  in  public  service, 
where  competency  may  readily  be  determined 
by  examination,  should  be  subject  to  state  or 
municipal  civil  service  regulations. 

In  cities  of  the  first  and  second  class,  and 


FIGURE  EIGHT  BOULEVARD  LINKS  TWIN   PEAKS 


vards  which,  as  extensions  of  the  state  high- 
way from  peninsular  points,  extend  along  the 
ocean  beach  to  the  Exposition  Marina  and 
back  into  the  city  via  Van  Ness  Avenue. 

The  figure  eight  boulevard  will  be  ready  for 
service  about  April  15.  It  will  be  40  ft.  wide, 
with  a  paved  width  of  25  ft.  The  base  will  be 
of  concrete,  6  in.  thick,  over  which  1  in.  of 
asphalt  will  be  placed  and  finished  with  a 
1%-in.  binder  wearing  surface.  The  maximum 
grade  in  the  approach  to  the  road  around  the 
summits  will  be  about  8  per  cent,  although  9 
per  cent  is  being  used  for  very  short  distances 
at  several  points.  Almost  the  entire  right-of- 
way  for  the  road  was  donated  by  the  property 
owners. 

The  boulevard  is  being  built  by  the  city  of 
San  Francisco  under  the  direction  of  M.  M. 
O'Shaughnessy,  city  engineer. 


Fort  Worth,  Texas,  to  Issue  Building 

Permit  Without  Charge 

In  order  to  encourage  building  operations  at 
Fort  Worth,  Tex.,  the  city  commission  hao 
decided  to  issue  all  building  permits  without 
charge.  This  will  mean  a  loss  of  about  $1,800 
in  revenue  per  annum. 


Shields  Water  Power  Bill  Passed 

By  a  vote  of  46  to  22  the  Senate  passed  the 
Shields  water  power  bill,  March  8. 


in  the  counties,  boroughs,  townships  and  munic- 
ipalities of  Pennsylvania,  and  for  state  work, 
it  is  desirable  that  such  civil  service  examina- 
tions be  conducted  by  a  state  department  in 
order  that  the  examinations  may  be  governed 
by  reasonable  and  consistent  standards  and 
a  single  body  charged  with  the  enforcement 
of  such  standards. 

Such  engineers,  surveyors  and  technical  em- 
ployees of  the  state,  counties  and  municipalities, 
excepting  those  in  administrative  positions, 
should  be  required  to  qualify  before  such  a  de- 
partment. The  determinations  of  standards 
and  classifications  should  be  in  the  hands  of 
the  board,  but  appointments  to  engineering  or 
technical  positions  above  a  certain  rank  should 
not  be  governed  by  competitive  civil  service 
examinations.  These  appointments  should  he 
made  on  the  basis  of  professional  records.  It 
is  desirable  that  such  appointments  should  be 
made  at  the  initiative  of  the  state  or  municipal 
department  or  officer  seeking  to  have  the  posi- 
tion filled,  but  with  the  approvel  of  the  state 
civil  service  examination  board. 

In  cities  of  the  first  and  second  class  the 
civil  service  examinations  may  properly  be 
conducted  as  at  present  under  independent  local 
management. 

Consulting  engineers  and  experts  for  special 
temporary  engagements  should  be  exempt  from 
examination,  but  should  be  required  to  register 
with  the  state  board  before  beginning  to  prac- 
tise.    They  should  file  a  sworn  statement  of 
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their  professional  record,  and  confirmatory 
statements  from  others,  if  called  for,  and  un- 
less promptly  disapproved,  this  filing  should  be 
sufficient  precedent  to  practice.  The  board 
should  have  power,  for  adequate  cause,  after 
hearing,  to  cancel  the  registration,  and  also 
to  issue  certificates  to  such  experts  if  desirable. 

The  exemption  of  public  service  companies 
from  the  provisions  of  civil  service  regulations 
at  the  present  time  is  suggested  with  the 
thought  in  mind  that  a  beginning  having  been 
made  in  public  works,  prudence  dictates  a  rea- 
sonable period  of  time  in  which  to  observe  a 
working  out  of  the  system  before  any  extension 
of  it  is  considered. 

Plans  and  specifications  for  public  works 
built  or  to  be  built,  operated  and  maintained  by 
public  service  companies  and  municipalities, 
should,  under  the  provisions  of  existing  laws, 
be  handled  in  the  proper  and  respective  depart- 
ments of  the  state  government. 

It  is  desirable  that  the  state  civil  service 
examination  department,  board  or  commission, 
should  be  authorized  to  investigate  charges 
of  incompetency  or  official  dereliction  on  the 
part  of  engineers  or  technical  men  appointed 
through  civil  service,  excepting  cities  of  first 
and  second  classes,  and  that  it  alone  should  be 
empowered  to  disqualify  such  public  servants, 
and  only  for  adequate  cause. 
■  It  is  further  desirable  that  the  state  civil  serv- 
ice examination  board  should  act  in  an  advisory 
capacity  in  connection  with  the  employment 
of  consulting  engineers  or  experts  for  special 
temporary  engagements,  and  that  no  such  en- 
gagements should  be  legal  if  made  or  continued 
against  its  disapproval. 

The  commission  making  the  recommendations 
includes:  F.  Herbert  Snow,  chief  engineer  of 
the  Public  Service  Commission  of  Pennsylvania, 
and  for  years  head  of  the  bureau  of  sanitary 
engineering  of  the  State  Health  Department, 
chairman;  John  Price  Jackson,  commissioner 
of  the  State  Department  of  Labor  and  Indus- 
try; Samuel  A.  Taylor,  consulting  engineer, 
of  Pittsburgh;  George  S.  Webster,  director  of 
Wharves,  Docks  and  Ferries,  Philadelphia,  and 
J.  Murray  Africa,  consulting  engineer,  of  Hunt- 
ingdon. 


Western   Road  Installs  Automatic 
Signals 

The  Chicago-Great  Western  Railroad  has 
purchased  and  will  commence  in  iVpril  the  in- 
stallation of  automatic  safety  signals  to  ex- 
tend its  block  system  to  cover  entirely  the 
main  line  from  Chicago  to  St.  Paul  and  to 
protect  also  most  of  the  line  from  Chicago  to 
Waterloo  and  Des  Moines.  The  road  has  also 
purchased  10,000  tons  of  85-lb.  rails  to  replace 
curve-worn  and  light  rail  between  Chicago  and 
St.   Paul. 


News  of  Engineering  Societies 

The  Engineers'  Club  of  Philadelphia  will 
hear  Major-General  William  C.  Gorgas, 
U.  S.  A.,  speak  on  "Sanitation"  at  a  meeting  to 
be  held  in  that  city,  March  21. 

The  Municipal  Engineers  of  the  City  of  New 
York  will  inspect  the  Y.  M.  C.  A.  Building  at 
Hanson  and  Fort  Green  Places  in  the  Borough 
of  Brooklyn,  New  York  City,  March  14. 

The  Pacific  Northwest  Society  of  Engineers 
heard  Capt.  John  E.  Pratt  spea'-  on  "Engineer- 
ing Features  of  Our  Coast  and  Geodetic  Sur- 
vey" at  a  meeting  held  in  Seattle,  Wash., 
March  4. 

The  Engineering  Alumni  of  the  University 
of  Vermont  will  hold  its  annual  dinner  at  the 
Machinery  Club,  50  Church  Street,  New  York 
City,  March  28,  at  6.30  p.  m.  The  engineer- 
ing faculty  of  the  university  will   attend. 

The  Illinois  Structural  Engineers'  Associa- 
tion through  its  board  of  fifteen  directors,  has 
elected  the  following  officers:  President,  J.  G. 
Giaver;  vice-president,  J.  P.  Cowing;  treas- 
urer, H.  E.  Vanderlip;  secretary,  R.  M.  Gerety. 

The  Detroit  Engineering  Society  will  hear 
John  H.  Weller,  supervisor  of  labor  at  the 
Packard  Motor  Car  Company's  plant,  on  "Mod- 


ern Shop  Tools  and  Method  for  the  Production 
of  Automobile  Parts"  at  a  meeting  to  be  held 
in  that  city,  March  17. 

The  Brooklyn  Engineers'  Club  heard  E.  E. 
Trafton,  telephone  engineer  of  the  Brooklyn 
Rapid  Transit  Company,  speak  on  "Telephone 
Train  Dispatching  and  Safety  Appliances,  New 
York  Municipal  Subways"  at  a  meeting  held  in 
the  Borough  of  Brooklyn,  New  York  City, 
March  9. 

The  Colorado  Association  of  Members  of  the 
American  Society  of  Civil  Engineers  will  dis- 
cuss this  evening  questions  pertaining  to  the 
affairs  of  the  society.  Discussion  on  the  pro- 
posed change  of  society  headquarters  will  be 
opened  by  J.  E.  Field,  chairman  of  a  commit- 
tee to  obtain  information  from  all  possible 
sources. 

The  Southern  California  Chapter  of  the 
American  Institute  of  Architects  held  an  archi- 
tectural exhibition  at  Los  Angeles  during  the 
period  between  Feb.  15  and  March  4.  The 
exhibit  included  architectural  drawings,  mural 
decorations,  products  used  in  building  and 
allied  arts  and  crafts,  and  the  elevation  and 
drawings  of  buildings  of  every  character  from 
the  smallest  bungalow  to  modern  skyscrapers. 
About  1000  invited  guests  inspected  the  ex- 
hibit on  the  opening  night  at  which  time  fifty 
architects  acted  as  hosts.  On  the  following 
day  the  display  was  thrown  open  to  the  g:en- 
eral  public. 


Personal  Notes 


W.  A.  P  E  I R  c  E,  formerly  city  engineer  of 
Columbus,  Wis.,  has  been  appointed  to  a  posi- 
tion in  the  valuation  department  of  the  Green 
Bay  &  Western  Railroad  on  work  preparatory 
to  the  valuation  by  the  Interstate  Commerce 
Commission. 

B.  J.  D  A  L  T  0  N,  formerly  assistant  district 
engineer  of  the  western  district  of  the  Division 
of  Valuation  of  the  Interestate  Commerce  Com- 
mission, at  Kansas  City,  has  been  appointed 
chairman  of  the  valuation  committee  of  the 
Missouri,  Kansas  &  Texas  Railways.  Mr. 
Dalton  was  graduated  from  the  University  of 
Kansas  in  1890,  and  entered  railway  service 
the  same  year.  In  1891  and  1892  he  was  divi- 
sion engineer  on  the  Texas,  Louisiana  &  East- 
ern, and,  in  the  latter  part  of  1892,  he  was 
on  location  work  in  New  Mexico.  From  1893 
to  1895  he  was  engaged  in  general  practice. 
In  the  latter  year  he  was  appointed  division 
engineer  on  the  Kansas  City,  Pittsburgh  & 
Gulf,  and,  in  1898,  chief  engineer  of  the  Kan- 
sas, Oklahoma  Central  &  Southwestern.  When 
that  road  was  sold  to  the  Santa  Fe  System  he 
remained  with  the  new  interests  as  resident 
engineer  on  construction.  From  1900  to  1903 
he  was  assistant  chief  engineer  of  the  St.  Louis 
&  North  Arkansas,  and  of  the  Arkansas  & 
Choctaw.  He  retired  from  that  service  to  be- 
come, for  two  years,  city  engineer  of  Lawrence, 
Kan.,  after  which  he  returned  to  the  railroad 
field  as  division  engineer  of  the  Denver,  Enid 
&  Gulf.  In  1906  he  was  appointed  chief  engi- 
neer of  that  road.  Later  in  the  same  year  he 
resigned  from  the  office  to  become  associate 
professor  of  civil  engineering  at  the  University 
of  Kansas.  Subsequently  he  became  professor 
of  civil  engineering  at  that  university.  He  was 
appointed  assistant  district  engineer  of  the 
western  district  of  the  Division  of  Valuation 
in  1914. 

H.  M.  Montgomery  and  C.  W. 
Humphrey,  consulting  and  contracting 
engineers,  have  formed  a  partnership  under 
the  name  of  Humphrey  &  Montgomery,  with 
offices  at  327  South  La  Salle  Street,  Chicago. 
They  propose  to  continue  and  extend  the  prac- 
tice of  Mr.  Humphrey,  specializing  in  the  de- 
sign and  construction  of  hydroelectric,  steam 
and  industrial  plants,  in  electric  transmission 
and  distribution,  in  waterworks,  and  in  re- 
ports and  valuations. 


D.  B.  Duncan,  formerly  connected  with 
the  W.  D.  Lewis  Company  of  New  York  City, 
has  been  elected  vice-president  of  the  Eber- 
hardt  Construction  Company,  general  contrac- 
tors, of  Salina,  Kan.  Mr.  Duncan  was  grad- 
uated from  the  University  of  Missouri  in  1905, 
and  served  for  four  years  on  the  construction 
of  the  Pennsylvania  Railroad  tunnels  under 
the  East  River,  New  York  City.  In  1909  he 
was  appointed  city  engineer  of  Columbia,  Mo., 
and  was  also  connected  with  the  L.  W.  Dumas, 
Jr.,  Construction  Company  of  that  city  until 
1913,  when  he  joined  the  forces  of  the  W.  D. 
Lewis  Company. 

Daniel  W.  Mead  and  F.  W. 
SCHEIDENHELM  have  opened  offices  in 
the  Equitable  Building,  120  Broadway,  New 
York,  for  the  continuation  of  their  practice 
as  consulting  engineers.  Mr.  Mead  has  been 
in  engineering  practice  about  thirty  years, 
during  part  of  which  time  he  was  engaged  in 
contracting  work.  Since  then  he  has  been  en- 
gaged in  consulting  practice  at  Madison,  Wis., 
in  addition  to  fulfilling  the  duties  of  professor 
of  hydraulic  and  sanitary  engineering  at  the 
University  of  Wisconsin.  His  field  of  engi- 
neering work  has  been  extensive,  but  his  main 
work  has  been  along  hydraulic  and  hydro- 
electric lines.  In  1914,  as  a  member  of  the 
board  of  consulting  engineers  acting  for  the 
American  Red  Cross  and  for  the  Chinese  Re- 
public, Mr.  Mead  spent  some  months  in  Chins 
investigating  the  problem  of  flood  control  and 
river  regulation  along  the  Huai  River.  He  is 
also  now  acting  as  consulting  engineer  for  the 
Miami  Conservancy  District,  which  is  handling 
the  problem  of  flood  protection  at  Dayton. 
Ohio.  As  an  author,  Mr.  Mead  is  best  known 
for  his  book  on  "Water  Power  Engineering," 
though  he  has  written  a  number  of  other 
books  and  many  papers  on  hydraulic  and  re- 
lated subjects.  He  will  divide  his  time  between 
Madison  and  New  York.  Mr.  Scheidenhelm 
comes  to  New  York  from  Pittsburgh,  which 
has  been  his  headquarters  for  a  number  of 
years,  and  where  he  has  been  engaged  in  pri- 
vate and  consulting  capacities  in  hydroelectric 
and  other  hydraulic  work.  For  several  years, 
as  vice-president  and  chief  engineer  of  the 
Hydroelectric  Company  of  West  Virginia,  he 
was  in  charge  of  the  Cheat  River  developments 
of  that  company.  He  has  been  specializing 
to  a  considerable  extent  in  dam  design  and 
construction.  Recently,  he  completed  the  re- 
construction of  the  Stony  River  dam,  which 
failed  in  January,  1914.  Both  Mr.  Mead  and 
Mr.  Scheidenhelm  are  graduates  of  Cornell 
University,  and  members  of  the  American  So- 
ciety of  Civil  Engineers,  as  well  as  of  many 
other  technical  societies.  They  will  continue 
to  give  their  attention  to  hydraulic  and  electric 
developments,  water  supply,  flood  prevention 
and  reclamation  works. 

Richard  D.  Wilson,  superintendent 
of  construction  for  the  U.  S.  "Treasury  Depart- 
ment, Office  of  the  Supervising  Architect,  has 
completed  his  assignment  on  the  Federal 
Building  at  Hanford,  Cal.,  and  has  been  placed 

H.  H.  Evans,  secretary  of  the  local  trans- 
portation committee  of  the  Chicago  city  coun- 
cil, will  act  as  secretary  of  the  Chicago  Trac- 
tion and  Subway  Commission.  Mr.  Evans  was 
graduated  from  Annapolis  in  1899.  He  was 
a  commissioned  officer  in  the  navy  during  the 
Spanish-American  war,  resigning  in  1904  to 
go  with  the  Cananea  Copper  Company,  Mex- 
ico, for  1%  years.  He  then  became  assistant 
superintendent  of  construction  for  the  Allis- 
Chalmers  Company  for  three  years.  In  1908 
he  went  to  Chicago,  and  became  special  repre- 
sentative for  the  city  in  making  a  report  on 
terminal  electrification.  Since  then  he  has 
held  his  present  position. 

P.  M.  T  E  B  B  s,  formerly  assistant  engineer 
in  charge  of  district  12  of  the  Pennsylvania 
State  Highway  Department  at  Scranton,  has 
been  promoted  to  the  grade  of  engineer  of 
construction,  with  headquarters  at  Harrisburg,  ■ 
filling  the  vacancy  caused  by  the  resignation 
of  John  T.  Gephart,  Jr.,  which  was  noted  in 
these  columns,  Feb.  5. 
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Ray  Vosler,  formerly  civil  engineer  and 
surveyor  of  Greenville,  Pa.,  has  been  appointed 
to  a  position  on  the  forces  of  the  Carnegie 
Steel  Company  at  the  works  at  Youngstowr., 
Ohio. 

Curtis  A.  Mees,  whose  resignation  as 
designing  engineer  of  the  Southern  Power 
Company  was  noted  in  these  columns  last 
week  will  engage  in  practice  as  consulting  en- 
gineer at  Charlotte,  N.  C,  after  May  1.  Mr. 
Mees  was  grraduated  from  Rose  Polytechnic 
Institute  in  1900,  and  was  engaged  in  railway 
work  on  the  Pennsylvania  Lines  west  of 
Pittsburgh  and  the  New  York  Central  &  Hud- 
son River  Railroad  from  then  until  1902,  when 
he  was  appointed  assistant  engineer  for  the 
Catawba  Power  Company  in  South  Carolina. 
From  1904  to  1905  he  was  with  the  Department 
of  Public  Service  of  Columbus,  Ohio,  on  the 
construction  of  its  $1,500,000  sewage  dosposal 
plant,  and  on  waterworks  design.  He  became 
connected  with  the  Southern  Power  Company 
in  1905,  when  that  company  was  organized. 
Among  the  plants  he  designed  since  then  are 
the  Great  Falls,  the  Rocky  Creek,  Lookout 
Shoals,  Fishing  Creek  and  the  Mount  Holly 
steam  plant. 

Dayton  Morgan  Engineering 
Company,  has  recently  been  incorporated 
under  the  laws  of  Ohio,  with  headquarters  at 
Dayton,  with  the  following  officers:  Arthur 
E.  Morgan,  president;  L.  L.  Hidinger,  vice- 
president;  C.  A.  Bock,  secretary;  S.  B.  Hutton, 
assistant  secretary,  and  N.  H.  Sayford,  treas- 
urer. The  new  corporation,  the  creation  of 
which  was  made  advisable  by  the  increasing 
scope  of  operations,  will  co-operate  with  the 
Memphis  Company  as  "The  Morgan  Engineer- 
ing Companies,"  and  the  two  organizations 
will  continue  to  specialize  in  flood  prevention, 
drainage  and  reclamation  engineering.  The 
officers  are  the  same  in  both  organizations,  ex- 
cept that  S.  B.  Hutton  is  secretary  of  the 
Memphis  Company.  Mr.  Morgan  will  con- 
tinue as  chief  engineer  of  the  Miami  Conserv- 
ancy District. 

G.  F.  Clevenberg,  until  recently  in  the 
engineering  department  of  the  Central  Rail- 
road of  New  Jersey,  is  now  on  the  government 
valuation  work.  He  is  at  present  on  the  road- 
way party  in  southern  New  Jersey  that  is  in- 
ventorying the  Central  Railroad  of  New  Jersey. 

A.   D.   COLLMAN  AND   W.   C.   DUNCAN, 

formerly  Collman  &  Collman  Company,  will 
hereafter  be  known  under  the  firm  name  of 
Collman  &  Duncan,  with  offices  in  the  Sharon 
Building,  San  Francisco,  where  they  will  con- 
duct a  general  contracting  business. 

PaulA.  BuoL,  formerly  assistant  chem- 
ist for  the  Portland  Cement  Company  at  Le- 
hunt,  Kan.,  has  been  appointed  to  a  position 
in  the  engineering  department  of  the  St.  Louis 
&  San  Francisco  Railroad. 

W.  R.  S  c  H  N  A  B  E  L,  of  Bethlehem,  Pa.,  has 
been  appointed  first  assistant  city  engineer  of 
Allentown,  Pa.,  succeeding  Earl  Meckley,  re- 
signed. Mr.  Schnabel  is  a  graduate  of  Lehigh 
University,  and,  for  four  years,  was  engaged 
in  municipal  work  in  Bethlehem,  including 
street  paving,  sewers  and  general  municipal 
improvements.  For  several  years  he  was  on 
construction  work  for  the  Bethlehem  Steel 
Company,  and  lately  has  been  office  engineer 
for  the  Lehigh  &  New  England  Railroad,  with 
headquarters  in  Bethlehem. 

J.  E.  Lawton,  for  the  past  9  years  in- 
spector and  chief  inspector  of  the  Panama 
Canal,  has  resigned  to  accept  a  position  as 
consulting  engineer  and  sales  manager  for 
Ward  &  Company,  manufacturers'  agents,  at 
Washington,  D.  C. 

John  Johnston,  formerly  construc- 
tion engineer  for  the  California  State  High- 
way department,  has  been  appointed  construc- 
tion engineer  for  the  State  Department  of 
Engineering,  and  will  have  charge  of  the  work 
at  Ventura,  Cal. 


Clifford  M.  Holland,  formerly  as- 
sistant engineer,  has  been  selected  to  fill  the 
newly  created  office  of  "tunnel  engineer"  of 
the  Public  Service  Commission  of  New  York. 
In  his  new  position  Mr.  Holland  will  have 
general  supervision  over  all  of  the  shield  tun- 
neling involved  in  the  construction  of  the  city's 
new  subway  system,  representing  contracts 
aggregating  about  $20,000,000  for  this  class  of 
work  in  soft  ground.  The  new  Fourteenth 
Street  bore  on  route  8,  section  3,  a  contract  for 
which  has  recently  been  awarded,  and  also  a 
tunnel  at  Sixtieth  Street,  for  which  plans  and 
specifications  are  now  in  course  of  preparation, 
are  important  features  of  the  construction 
program  for  which  the  new  tunnel  engineer 
will  be  responsible.    Other  contracts  under  his 
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direction  are  those  for  route  33,  sections  2  and 
3,  and  route  48,  section  3.  Mr.  Holland's  pro- 
motion comes  as  a  recognition  of  ten  years' 
continuous  service  on  New  York  subway  work. 
He  is  a  graduate  of  Harvard  University,  hav- 
ing received  his  degree  of  A.B.  in  1905,  and 
S.B.  in  Civil  Engineering  in  1906.  While  in 
college  he  served  on  Prof.  Hector  J.  Hughes' 
staff  of  field  instructors  in  surveying  at  the 
University's  engineering  camp  at  Squam  Lake, 
N.  H.  After  leaving  college  his  first  work 
was  with  the  New  York  Rapid  Transit  Com- 
mission, as  assistant  engineer  in  the  Battery 
tunnel,  and  when  the  Public  Service  Commis- 
sion took  over  the  subway  work  he  was  re- 
tained on  the  engineering  staff,  supervising 
construction  both  in  Manhattan  and  Brooklyn. 
Year  by  year  he  demonstrated  his  ability  to 
shoulder  increased  responsibilities,  and  when 
it  was  decided  that  the  best  interests  of  the 
subway  construction  demanded  the  centraliza- 
tion of  all  soft-ground  tunneling  under  a  si'i- 
gle  administrative  head,  Mr.  Holland  was  con- 
sidered to  be  the  logical  choice  for  the  new 
post.  He  is  an  associate  member  of  the  Amer- 
ican Society  of  Civil  Engineers  and  secretary 
of  the  Harvard  Engineering  Society  of  New 
York. 

J.  W.  Mercer,  formerly  assistant  county 
engineer  of  Fain  County,  Iowa,  has  been  ap- 
pointed county  engineer  of  Lucas  County. 


William  C.  Spike  r,  consulting  engi- 
neer, of  Atlanta,  Ga.,  has  been  appointed  con- 
struction engineer  on  the  Market  Street  bridge 
across  the  Tennessee  River  at  Chattanooga, 
and  will  devote  a  good  part  of  his  time  to  that 
work.  Mr.  Spiker  was  graduated  from  Cornell 
University  in  1900,  and  was  employed  for  a 
few  months  by  the  Central  Railroad  of  New 
Jersey.  In  the  fall  of  that  year  he  was  ap- 
pointed to  a  position  on  the  forces  of  the 
American  Bridge  Company,  where  he  re- 
mained until  1902,  when  he  joined  the  staff  of 
Joseph  H.  Wallace,  consulting  engineer,  of 
New  York  City.  From  1904  to  1905  he  was 
engaged  in  design  work  for  Milliken  Brothers 
of  New  York  City,  the  New  York  Central 
Railroad  and  the  McClintic-Marshall  Construc- 
tion Company.  From  1905  to  1908  he  was 
again  with  Joseph  H.  Wallace  on  the  design 
of  manufacturing  plants,  the  development  of 
water  powers  and  other  work.  During  the  last 
year  he  was  in  England  in  charge  of  all  the 
work  above  the  foundations  on  a  $2,000,000 
industrial  plant.  In  1908  he  was  appointed 
chief  engineer  for  the  Alfred  E.  Noble  Com- 
pany of  New  York.  He  entered  private  prac- 
tice as  consulting  engineer  at  Atlanta,  in 
1909. 

E.  W.  C  L  A  R  K  e,  chief  engineer  of  the  Cam- 
bria Steel  Company,  has  been  chosen  to  suc- 
ceed Charles  E.  Duncan  as  superintendent  of 
rolling  mills  of  that  company. 

W.  P.  Howe,  road  engineer  of  Crockett 
and  Irion  Counties,  Texas,  has  resigned  his 
position  to  take  charge  of  the  first  fish  hatch- 
ery to  be  established  in  Oklahoma. 

C.  E.  Apple  has  resigned  from  his  posi- 
tion as  supervisor  of  bridges  and  buildings  for 
the  San  Antonio  &  Aransas  Pass  Railway. 

S.  V.  C  O  R  T  E  L  Y  0  u,  assistant  engineer  of 
the  California  State  Highway  Commission,  in 
company  with  county  officials,  is  making  a 
tour  of  inspection  of  the  bridges  in  San  Diego 
County  damaged  during  the  recent  floods  for 
the  purpose  of  determining  what  type  and 
class  of  bridges  will  be  necessary  in  the  future 
to  reduce  the  danger  from  such  causes  to  a 
minimum.  Under  the  law  the  State  Highway 
Commission  has  authority  to  designate  the 
character  of  structures  erected  by  the  counties 
over  streams  on  the  state  highway,  and  Mr. 
Cortelyou  is  making  his  tour  at  the  request  of 
officials  of  San  Diego  County,  who  are  anxious 
to  complete  an  estimate  of  the  cost  of  repairs 
and  of  new  structures  in  order  that  a  bond 
election  may  be  held  at  an  early  date. 

W.  H.  Carruthers  has  resigned  from 
the  office  of  county  engineer  of  Maricopa 
County,  Arizona,  to  become  engineer  in  charge 
of  construction  in  that  State  for  the  Barrect 
Manufacturing  Company. 

Harold  Bargeman,  formerly  as- 
sistant county  engineer  of  Maricopa  County, 
Arizona,  has  been  appointed  county  engineer, 
succeeding  W.  H.  Carruthers,  whose  resigna- 
tion is  noted  elsewhere  in  these  columns. 

John  Tomson  has  been  appointed  com- 
missioner of  the  streets  division  of  the  city  of 
Cleveland,  succeeding  Gus.  H.  Hanna,  who 
has  become  president  of  the  Lake  City  Manu- 
facturing &  Supply  Company.  Under  the  re- 
organization plans,  put  in  effect  by  the  direc- 
tor of  public  service,  the  street  cleaning  and 
street  repairing  divisions  are  consolidated. 
The  city  will  be  divided  into  15  or  16  districts, 
with  a  foreman  in  complete  charge  of  all 
street  work  in  each.  Heretofore,  all  street 
cleaning  and  repair  work  has  been  directed 
from  the  city  hall  on  a  city-wide  basis. 

James  H.  Lawrence  has  been  ap- 
pointed assistant  commissioner  of  the  streets 
division  of  the  city  of  Cleveland. 

I.  W.  E.  Davis,  commissioner  of  heat 
and  light  of  the  city  of  Cleveland,  will  also 
assume  the  office  of  commissioner  of  water  of 
that  city  in  May  or  June. 
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Charles  W.  Erisman,  formerly 
draftsman  in  the  bureau  of  township  highways 
of  the  Pennsylvania  State  Highway  Depart- 
ment, has  been  appointed  acting  assistant  en- 
gineer of  district  6,  with  headquarters  at 
York,  succeeding  W.  A.  Van  Duzer,  who  has 
been  transferred  to  Scranton. 

George  L.  Sollenberger,  formerly 
a  draftsman  in  the  bridge  department  of  the 
Pennsylvania  State  Highway  Department,  has 
been  appointed  assistant  engineer  in  charge  of 
district  2  of  the  bureau  of  township  highways, 
with  headquarters  at  Harrisburg. 

R.  B.  H  A  M  I L  L,  formerly  chief  of  party 
in  the  bureau  of  township  highways  of  the 
Pennsylvania  State  Highway  Department,  has 
been  appointed  assistant  engineer  in  charge  of 
district  3  of  that  bureau,  with  headquarters  at 
Pittsburgh. 

W.  P.  Miller,  formerly  a  draftsman  in 
the    bridge    department   of    the    Pennsylvania 


Civil  Service  Examinations 

Philadelphia. — Among  the  examinations  an- 
nounced on  schedule  162,  recently  issued  by 
the  Civil  Service  Commission,  which  are  dated 
for  the  near  future,  are  the  following.  These 
examinations  are  open  to  residents  of  the  city 
only.  Application  for  them,  which  should  be 
made  at  the  City  Hall,  Room  976,  must  be 
completed  before  four  days  prior  to  their  dates. 

Draftsmen,  Highways  Bureau,  Department 
of  Public  Works,  salaries  from  $600  to  $900 
and  from  $900  to  $1,200  a  year,  to  be  held 
April  17.  The  duties  for  both  positions  involve 
drawing  plans  and  other  drafting  work,  be- 
sides assisting  in  data  taking  for  highway 
work.  Applicants  must  be  21  years  of  age 
and  have  had  a  high  school  training. 

Draftsman,  City  Transit  Department,  sal- 
ary from  $1,000  to  $1,200  a  year,  to  be  held 
April  18  and  19.  This  position  is  in  connection 
with  the  designs  of  subways  and  elevated  rail- 


treated  trestle  in 

the  dismal  swamp, 

virginia 


New  Process  for  Treating 
Wood  Is  Put  Forth 

Patented    Method    Is   Extremely    Simple    and 

Those  Backing  It  Claim  for  It  a  Wide 

Field  of  Usefulness 

A  new  process  for  treating  wood  of  all 
kinds  is  being  put  forth  for  commercial  use 
by  a  company  formed  for  the  purpose,  known 
as  the  American  Wood  Encysting  Company, 
Inc.  By  simply  immersing  the  green  wood  to 
be  treated  in  an  open  tank  containing  the  com- 
pound heated  above  the  boiling  point  of  water, 
the  backers  of  the  process  assert  that  in  a  few 
hours  at  the  most,  depending  on  the  thickness 
of  the  stick,  the  wood,  besides  being  dried  and 
waterproofed,  is  given  a  preservative  treat- 
ment that  is  the  equal  of  any  process  now  in 
use.  They  claim  that  the  method  will  protect 
crossties,  structural  timber  and  paving  blocks, 
even  under  the  most  adverse  conditions  and 
that  it  will  render  piling  immune  against  the 
teredo  and  other  marine  borers.  They  con- 
tend also  that  the  treated  wood  is  proof 
against  termites  and  all  other  wood-destroying 
insects.  Other  important  applications  are  of 
less  interest  to  the  civil  engineer.  The  process 
was  invented  and  patented  by  Col.  R.  A.  Marr, 
of  Norfolk,  Va.,  formerly  dean  of  the  Virginia 
Polytechnic  Institute,  who  has  been  experi- 
menting on  it  for  years.    The  first  users  of  it 


State  Highway  Department,  has  been  ap- 
pointed assistant  engineer  in  charge  of  district 

4  of  the  bureau  of  township  highways,  with 
headquarters  at  Warren. 

QuiNCY  Bent,  whose  appointment  as 
general  manager  of  the  Steelton  and  Lebanon 
plants  of  the  Pennsylvania  Steel  Company, 
succeeding  J.  V.  W.  Reynders,  is  noted  else- 
where in  these  columns,  was  educated  at  the 
Harrisburg  Academy  and  Williams  College. 
He  began  his  work  at  the  Steeicon  plant  of 
the  Pennsylvania  Steel  Company,  at  Steelton, 
and  later  was  transferred  to  Sparrows  Point 
to  become  assistant  to  President  Wood. 

Harry  G.  Harper,  formerly  attached 
to  the  Harrisburg  office  of  the  Pennsylvania 
State  Highway  Department,  has  been  ap- 
pointed assistant  engineer  in  charge  of  district 

5  of  the  bureau  of  township  highways,  with 
headquarters  at  Bloomsburgh. 

J.  Clarence  Jones,  formerly  city  en- 
gineer of  Edgerton,  Wis.,  has  been  appointed 
to  a  position  in  the  valuation  department  of 
the  Chicago  &  Northwestern  Railway.  He 
was  graduated  from  Kansas  State  College  in 
1913,  and  was  employed  during  the  next  year 
by  the  Anderson  Land  Company  of  Cedar 
Rapids,  Iowa,  on  land  division  and  subdivision 
work,  and  on  paving,  sewerage  and  water  sup- 
plies. He  was  appointed  city  engineer  of 
Edgerton  in  1914  and  served  in  that  office  until 
February  of  the  present  year. 

George  M.  Neel,  who,  for  the  past  four 
years,  has  been  engaged  on  the  construction  of 
an  irrigation  project  for  the  Ranches  Orchard 

6  Land  Company  at  Taos,  N.  M.,  has  been 
appointed  engineer  for  the  Klauer  Manufac- 
turing Company,  manufacturer  of  metal  flume 
and  other  products,  of  Dubuque,  Iowa.  It  will 
be  his  duty  to  investigate  power  and  irriga- 
tion projects,  draw  up  plans  and  supervise  the 
installation  of  the  company's  flumes.  His  head- 
quarters will  be  at  Denver,  Col. 

H.  H.  W  E  s  L  E,  formerly  connected  with  the 
Miami  Conservancy  District  of  Dayton,  Ohio, 
has  been  appointed  to  a  position  on  the  engri- 
Tieering  forces  of  the  Union  Pacific  System 
at  Omaha. 


SIMPLE      tank      in 
WHICH  TRESTLE  TIM- 
BER IS  TREATED 


ways.  The  requirements  are  drafting  work  of 
this  nature,  estimating  quantities,  and  making 
simple  structural  computations.  For  these  re- 
quirements a  year's  practical  experience  or 
two  year's  education  in  a  technical  institution 
is  demanded.  Applicants  must  be  21  years 
of  age. 

Draftsman,  Bridge  Division,  Bureau  of 
Surveys,  salary  $1,200  a  year,  to  be  held  April 
19  and  20.  Calculation  of  stresses  of  beams 
and  girders  in  steel  and  reinforced  concrete, 
as  well  as  steel  trusses,  and  designing  of  simi- 
lar structures  are  duties  attending  this 
position.  Applicants  must  have  had  a  civil 
engineering  education.  Preference  will  be 
given  to  those  who  have  had  likewise  experi- 
ence in  detailing  structural  work. 

Examinations  Previously  Announced 

See  Eng. 
Date  Record 

March  22-23 — Junior  civil  engineers, 
Grades  1  and  2,  salaries 
from  $1,200  to  $1,680 
and  from  $720  to  $1,080 
a  year;  valuation  work. 
Interstate  Commerce 
Commission,    United 

States March  4 

April  3-8 — Architectural  drafts- 
men, salaries  from 
$900  to  $1,200  and  from 
$1,200  to  $1,500  respec- 
tively, roadman;  salary 
from  $840  to  $960  a 
year,  and  assistant  en- 
gineers, salaries  $2,100 
to  $2,500  a  year,  Phila- 
delphia   March  4 


were  the  Welin  Marine  Equipment  Company, 
makers  of  life-saving  appliances,  and  the  Lun- 
din  Company,  manufacturers  of  balsa  wood 
products,  both  of  New  York  City. 

The  process  consists  of  encysting  or  coating 
the  individual  cell  walls  with  a  compound,  of 
which  paraffine  acts  as  a  base,  whereby  the 
wood  is  asserted  to  be  made  both  impervious 
to  moisture  and  insured  against  all  known 
forms  of  decay.  For  certain  purposes  it  has 
been  found  advantageous  to  increase  the  spe- 
cific gravity  of  the  treated  wood  to  such  an 
extent  as  to  make  it  heavier  than  water,  and 
this  is  accomplished  in  the  above  process  by 
slight  modifications  in  the  regular  treatment, 
which  ordinarily  tends  to  lighten  the  wood. 

In  a  demonstration  before  a  representative 
of  this  journal  with  small  blocks  of  oak,  long- 
leaf  pine,  Oregon  fir  and  balsa,  action  began 
almost  on  the  instant  of  immersion,  the  bub- 
bling on  all  sides  apparently  indicating  pene- 
tration in  every  direction.  Coloring  matter 
had  been  added  to  the  compound,  and  when  the 
blocks  were  split  up  after  immersion  from  half 
an  hour  to  an  hour  and  a  half  it  was  evident 
that  the  mixture  had  gone  all  through  them. 
Although  some  of  the  blocks  had  been  soaked 
over  night  in  water,  they  appeared  to  be  per- 
fectly dry  a  minute  after  they  were  taken  from 
the  tank.  One  of  the  claims  made  by  the  com- 
pany is  that  absolutely  no  preliminary  sea- 
soning is  necessary,  that  green  timber  with  the 
bark  on  can  be  treated  and  that  such  treatment 
accomplishes  in  a  few  hours  a  seasoning  effect 
that  requires  from  six  months  to  several  years 
to  obtain  by  other  seasoning  methods,  and  at 
the  same  time  prevents  checking  or  warping. 

Among  many  other  advantages  claimed  for 
the  process  are  that  it  can  be  applied  to  kinds 
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of  ■wood  that  will  not  take  the  ordinary  pre- 
servatives— such  kinds  as  white  oak,  osage 
orange,  black  walnut,  shagbark  and  hickory; 
that  it  preserves  the  natural  resiliency  of 
woods,  increases  their  modulus  of  elasticity  and 
renders  useful  the  cheaper  varieties  of  wood 
that  now  check  or  warp  too  badly  to  be  of 
structural  value;  that  as  "encysted"  wood  is 
perfectly  clean  and  emits  no  odor  except  a 
faintly  pleasant  one,  it  can  be  used  for  floors 
where  wood  treated  in  other  ways  is  out  of  the 
question;  that  it  insulates  thoroughly  against 
electricity;  that  the  first  cost  of  installation  as 
to  treatment  need  be  only  a  small  fraction  of 
that  of  the  pressure  types  of  plants  now  in  use, 
and  that  the  cost  of  the  treatment  itself  is 
less. 

Although  the  company  has  not  as  yet  made 
any  commercial  application  of  its  process  to 
crossties,  and  admits  that  it  has  not  been  in 
a  position  to  do  so,  the  manager  of  the  com- 
pany suggested  to  this  journal's  representative 
that  the  elaborate  stationary  plant  required 
for  the  treatment  of  1,000,000  ties  per  year 
could,  it  was  believed,  be  replaced  by  a  port- 
able tank  arrangement  at  a  comparatively 
small    cost    which    would    be    operated    by    a 


Map  of  the  West  Shows  Activities  of 

Interior  Department 

A  map  of  the  western  portion  of  the  United 
States,  showing  the  location  of  the  activities 
of  the  various  divisions  of  the  Department  of 
the  Interior,  has  recently  been  published  by  that 
department.  The  particular  activities  which 
are  indicated  include  national  parks  and  mon- 
uments. Reclamation  Service  projects  and 
branch  offices,  as  well  as  those  of  the  Geological 
Survey,  Bureau  of  Mines,  Surveyors  General, 
Chiefs  of  Field  Divisions  of  the  General  Land 
Office  and  local  lands,  rescue  cars  and  stations 
of  the  Bureau  of  Mines  and  Indian  reserva- 
tions and  schools.  The  map  is  26  x  18  in.  in 
size  and  is  printed  in  four  colors.  Copies  may 
be  secured  from  the  Superintendent  of  Docu- 
ments, Government  Printing  Office,  Washing- 
ton, D.  C,  for  15  cents  apiece. 

Swivel  Jointed  Radius  Rods  Take 
Driving  Strains  in  New  Truck 

In  two  new  worm-driven  motor  truck  models 
recently  put  on  the  market  by  the  Kelly- 
Springfield  Motor  Truck  Company  of  Spring- 


NEW  MODEL  OF  MOTOR  TRUCK   EQUIPPED  WITH  GEAR  DRIVE 


locomotive,  and  moved  about  over  the  line  to 
receive  the  ties  wherever  they  were  delivered 
on  the  right'of-way,  and  treated  at  once. 

The  process  has  not,  of  course,  been  sub- 
jected to  the  acid  test  of  hard  and  protracted 
service.  The  Richmond  Cedar  Works,  of  Rich- 
mond, Va.,  which  operates  many  miles  of  pri- 
vate road,  largely  trestle,  in  the  Dismal 
Swamp,  and  has  found  that  these  trestles,  built 
of  black  gum,  hardly  lasted  two  years,  has  been 
using  encysted  black  gum  throughout  in  them 
for  the  last  two  years,  and  it  is  stated  that 
none  of  the  treated  timbers  have  as  yet  shown 
any  signs  of  decay.  One  of  the  accompanying 
photographs  shows  one  of  these  trestles;  the 
other  shows  the  simple  tank  in  which  the  wood 
was  treated.  The  encysting  company  also  ex- 
hibits treated  paving  blocks  in  service  in  Nor- 
folk for  three  years  and  in  excellent  condi- 
tion, and  others  untreated  in  service  under  the 
same  conditions  two  years,  and  almost  eaten 
away  by  the  termite. 

The  American  Wood  Encysting  Company, 
Inc.,  has  opened  an  office  in  the  Forty-second 
Street  Building,  New  Yprk  City.  Colonel  Marr 
is  president  of  the  company.  William  F.  Mor- 
gan, secretary  and  trea'^urer,  is  also  a  director 
of  both  the  Welin  Marine  Equipment  Com- 
pany and  the  Lundin  Company.  E.  H.  Raquet, 
who  as  engineer  of  tests  of  the  New  York, 
New  Haven  &  Hartford  Railroad  conducted  an 
■investigation  into  the  application  of  the  pro- 
cess to  crossties  of  various  kinds  of  wood,  has 
recently  resigned  to  become  manager  of  the 
encysting  company. 


field,  Ohio,  it  is  claimed  that  the  frame  is  re- 
lieved of  sudden  shocks  due  to  starting  or 
quick  application  of  the  brakes. 

The  driving  strains  are  taken  up  through 
the  radius  rods,  swivel-jointed  at  each  end, 
while  the  torque  and  braking  action  is  taken 
through  the  springs. 


Business  Notes 

The  L.  L.  Wright  Roofing,  Waterproofing  & 
Construction  Company,  of  Brooklyn,  N.  Y.,  has 
moved  its  officer  and  plant  from  543-545  Smith 
Street  to  248-250  Lorraine  Street. 

Thomas  J.  Nolan,  agent  for  surety  bonds  and 
liability  insurance,  of  75  State  Street,  Boston, 
has  admitted  his  brother  W.  Henry  Nolan  into 
partnership  and  the  firm  name  has  been 
changed  to  Thomas  J.  Nolan  &  Company. 

The  Osgood  Company,  manufacturer  of 
steam  shovel  ■,  dredges,  ballast  unloaders  and 
other  equipment,  of  Marion  Ohio,  has  pur- 
chased the  manufacturing  plant  of  the  Ohio 
Tractor  Company,  thereby,  it  is  said,  doubling 
its  capacity.  The  larger  machine  tools,  for 
which  crane  service  is  desirable,  will  be  mo^fi 
to  the  main  plant  of  the  Osgood  Company, 
while  the  smaller  tools  and  the  foundry  will 
be  operated  at  their  present  location.  The 
Ohio  Tractor  Company  has  acquired  a  new 
fdte  in  the  south  part  of  Marion,  and  is  making 
arrangements  to  increase  its  output. 

The  Consolidated  Engineering  Company  of 
.507  W.  Jackson  Boulevard,  Chicago,  has  pur- 


chased the  land,  buildings,  tools,  machinery 
and  equipment  of  the  Massachusetts  Fan  Com- 
pany and  has  commenced  the  manufacture,  at 
Watertown,  of  the  blower,  fan  and  heater 
apparatus  formerly  made  by  that  company. 
John  E.  Anderson,  for  the  past  24  years  a 
ventilating  engineer,  and,  for  the  last  7  years, 
with  the  B.  F.  Sturtevant  Company  in  its  Chi- 
cago office,  in  charge  of  the  ventilating  and 
cooling  department,  has  been  appointed  sales 
manager  in  charge  of  the  Massachusetts 
Blower  Department  and  Kinealy  Air  Washer. 
E.  C.  Porter,  who,  for  two  years,  has  been 
commercial  agent  in  charge  of  the  New  York 
City  office  of  the  U.  S.  Bureau  of  Foreign  and 
Domestic  Commerce,  has  resigned  from  that 
office  to  become  executive  secretary  of  the  re- 
cently formed  American-Russian  Chamber  of 
Commerce,  of  60  Broadway,  New  York  City. 
Mr.  Porter  has  had  direct  charge  of  the  or- 
ganization and  the  arrangements  entered  into 
between  the  Department  of  Commerce  and  the 
Imperial  Russian  Government  for  the  purpose 
of  assisting  American  business  interests  in 
importing  goods  from  Russia.  As  a  result  of 
these  arrangements,  approximately  $700,000 
worth  of  Russian  materials  have  been  brought 
into  the  United  States. 

Col.  John  C.  Hooven,  organizer  and  presi- 
dent of  the  Hooven-Owens-Rentschler  Com- 
pany, manufacturer  of  Corliss  engines,  of 
Hamilton,  Ohio,  died  in  that  city,  March  1. 
Colonel  Hooven  was  born  in  1843,  and  took  up 
his  residence  at  Hamilton  in  1874.  In  1880  he 
organized  the  Hooven-Owens-Rentschler  Com- 
pany, and  started  in  his  career  as  a  manufac- 
turer of  Corliss  engines.  In  1890  additions 
were  made  to  the  original  plant  that  doubled 
its  capacity.  Some  of  the  largest  engines 
built  in  the  United  States  were  constructed 
under  Colonel  Hooven's  direction, .  and,  in  re- 
cent years,  the  company  turned  out  equipment 
for  large  sugar  mills.  In  addition  to  his  in- 
terest in  the  engine  company,  Colonel  Hooven 
organized  the  Ohio  Electric  Railway  Com- 
pany, the  Cincinnati,  Lawrenceburg  &  Aurora 
Traction  Company,  and  the  American  Frog  & 
Switch  Company,  and  had  interests  in  such 
companies  as  the  Dayton  Rubber  Company  and 
the  Champion  Coated  Paper  Company.  He  is 
survived  by  his  wife  and  four  sons:  C.  E. 
Hooven,  treasurer  and  manager  of  the  Hooven- 
Owens-Rentschler  Company;  Paul  Hooven, 
Boston  representative  of  the  company;  E. 
Hooven,  the  Chicago  agent,  and  D.  Hooven, 
purchasing  agent  of  the  plant. 


Trade  Publications 

The  following  companies  have  recently  issued 
trade   literature : 

Bitoslag  Paving  Company,  90  West  Street, 
New  York,  leaflet,  10  pages.  Bitoslag  pave- 
ment with  specifications. 

Continental  Public  Works  Company,  2  Rector 
Street,  New  York,  booklet,  44  pages,  contract 
work  on  asphaltic  and  concrete  roads,  show- 
ing equipment  and  process. 

W.  &  L.  E.  Gurley,  Troy,  N.  Y.,  bulletin,  8 
pages,  Gurley  precise  transits;  type  used  on 
Hell  Gate  Bridge. 

A.  S.  Cameron  Steam  Pump  Works,  11 
Broadway,  New  York,  bulletin  154,  16  pages, 
single  and  double  suction,  centrifugal  pumps 
and  sump  pumps. 

L.  L.  Wright  Roofing,  Waterproofing  &  Con- 
struction Company,  248  Lorraine  Street,  Brook- 
lyn, N.  Y.,  catalog,  20  pages.  Indestructible 
asphalt-cement  flooring  for  factories,  ware- 
houses, bridges  and  viaducts,  and  piers. 

Gemco  Manufacturing  Company,  Milwaukee, 
Wis.,  catalog,  20  pages.  Gemco  adjustable 
shores  for  trenching,  holding  forms  for  con- 
crete, and  beams,  and  brace  and  column  clamps 
for  supporting  forms. 

U.  S.  Sanitary  Septic  Tank  Company,  Mem- 
phis, Tenn.,  circular  folder,  sewage  treatment 
tank  for  individual  buildings,  especially  those 
isolated    in    the    country. 
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Railway  Engineering  Convention 

NEXT  week  there  meets  in  Chicago  in 
annual  convention  one  of  the  most  use- 
ful of  American  technical  societies — the 
American  Railway  Engineering  Associa- 
tion. Not  spectacular  in  its  methods,  sel- 
dom coming  into  the  limelight,  it  works  on 
efficiently  from  year  to  year,  accumulating 
a  mass  of  tremendously  valuable  material 
which  is  most  effective  in  raising  railroad 
standards  throughout  the  country.  It  is 
an  example  of  an  association  keeping  con- 
stantly before  it  the  ideal  of  "service"  to 
its  members.  Its  efforts  are  governed  not 
by  the  desire  of  prestige  or  public  position, 
laudable  as  such  motives  are  in  an  engi- 
neering organization,  but  by  the  needs  of 
the  railroads  of  the  country  as  represented 
by  the  association's  membership.  It  merits 
and  is  receiving  the  hearty  support  of  rail- 
road engineers. 

To  Confer  on  Co-operation 

NINE  national  and  sixty-seven  local 
engineering  societies  have  been  invited, 
through  a  committee  of  which  Prof.  F.  H. 
Newell  is  chairman,  to  meet  in  Chicago 
April  13  and  14  to  discuss  ways  and 
means  of  co-operation  among  engineering 
societies.  It  is  unnecessary  for  this  journal 
to  remark  that  the  need  of  and  desire  for 
co-operation  among  organizations  of  engi- 
neers have  been  to  the  fore  in  recent  years. 
To  rehearse  the  arguments  supporting  the 
co-operative  movement  is  entirely  unneces- 
sary. What  has  long  been  awaited  is  some 
agency  through  which  broad  and  effective 
co-operation  could  be  brought  about.  The 
opportunity  is  now  offered  in  the  Chicago 
meeting.  No  society  having  the  means  and 
truly  desirous  of  working  for  the  best  in- 
terests of  the  profession  will  fail  to  be 
represented  at  Chicago. 

Lackawanna  Suburban  Stations 

THE  publication  as  the  leading  article  of 
this  issue  of  a  description  of  the  South 
Orange  improvement  of  the  Lackawanna 
Railroad  affords  occasion  to  call  attention 
to  the  remarkable  group  of  suburban 
stations  this  railroad  has  built  in  recent 
years.  All  of  them  are  characterized  not 
only  by  excellence  of  engineering  design 
and  architectural  treatment,  but  by  a  lib- 
erality in  the  purchase  of  ground  for  an 
adequate  setting  that  speaks  volumes  for  the 
road's  appreciation  of  what  it  can  do  to 
increase  the  attractiveness  of  the  communi- 
ties dependent  on  it  for  service.  The 
stranger  coming  into  the  handsome  stations 
at  Montclair,  Morristown,  Chatham,  Moun- 
tain Station  and  South  Orange  is  sure  to 
get  a  most  favorable  first  impression  of  the 
community.  General  civic  betterment,  too, 
has  not  infrequently  had  its  beginning  in 


the  cleaning  up  of  a  rundown  railroad  neigh- 
borhood, centering  about  a  dilapidated 
station.  The  stations  mentioned,  to  which 
Madison  and  Morris  Plains,  now  under  way, 
must  soon  be  added,  have  been  termed  the 
handsomest  group  of  suburban  stations  in 
the  country.  The  railroad's  chief  engineer, 
Mr.  Ray,  and  its  architect,  Mr.  Nies,  backed 
by  the  ample  resources  and  broad  policy  of 
the  Lackawanna,  deserve  great  credit  for 
the  high  plane  of  these  developments. 

To  Local-Association  Members 

ON  page  377  will  be  found  a  lengthy 
editorial  discussion  of  a  letter  which  a 
past-president  of  the  American  Society  of 
Civil  Engineers  has  sent  to  the  society's 
local  associations  of  members.  Those  who 
are  fully  acquainted  with  the  relationship 
between  the  United  Engineering  Society 
and  the  "founder"  societies  will  not  be  dis- 
turbed by  his  communication,  but  those  not 
so  informed  will  doubt  seriously  the  advisa- 
bility of  the  shift  of  headquarters.  The 
Engineering  Record  knows  this  because  one 
of  its  editors  attended  the  meeting  of  a 
local  association  when  the  past-president's 
communication  was  read.  While  before  its 
receipt  the  association  as  a  whole  favored 
the  removal,  the  letter  brought  up  serious 
doubts,  and  the  association  determined  to 
query  the  society's  headquarters  as  to  the 
correctness  of  the  assertions.  It  behooves 
all  members  of  local  associations,  therefore, 
to  see  that  the  misconceptions  of  the  com- 
munication are  not  allowed  to  stand  uncor- 
rected. The  statements  as  to  the  society's 
relations  to  the  United  body,  in  case  of 
removal  to  Thirty-ninth  Street,  are  abso- 
lutely wrong. 

New  York's  Garbage  Problem 

NEW  YORK  CITY'S  garbage  disposal 
problem  appears  to  be  no  nearer  solu- 
tion now  than  it  has  been  for  years  past. 
The  Board  of  Aldermen,  in  defeating  Com- 
missioner John  T.  Fetherston's  project  for 
new  works  on  Riker's  Island,  outlined  in 
last  week's  issue,  page  349,  has  completed 
a  cycle  whereby  the  Street  Cleaning  Depart- 
ment's efforts  to  install  up-to-date  equip- 
ment and  secure  a  profit  for  the  city  from 
grease  recovery  are  again  at  the  starting 
point.  Of  course,  the  reason  for  quashing 
the  Riker's  Island  project  was  that  it  would 
create  a  public  nuisance.  This  argument 
found  ready  support  from  taxpayers  and 
real-estate  interests  in  the  Boroughs  of 
The  Bronx  and  Queens,  although  Commis- 
sionei  Fetherston  denies  that  objectionable 
conditions  will  result  from  operating  the 
works  at  the  site  selected.  In  weighing  the 
validity  of  these  objections  another  factor 
must  be  taken  into  consideration.  The  city's 
present  contract  with  the  private  company 


which  operates  the  existing  garbage  reduc- 
tion plant  at  Barren  Island  will  expire  at 
the  close  of  this  year.  Naturally  a  lucrative 
agreement  such  as  now  exists  will  not  be 
meekly  surrendered  by  those  who  are  profit- 
ing by  it.  What  influence,  if  any,  this 
factor  has  had  in  the  rejection  of  the  Riker's 
Island  project  can,  of  course,  only  be  sur- 
mised. If  all  proposals  for  an  up-to-date 
plant,  which  will  yield  a  profit  to  the  city, 
are  killed  outright  or  tied  up  by  delays  the 
Barren  Island  company,  even  with  its  anti- 
quated plant,  will  be  the  only  one  in  the 
field  when  a  new  agreement  becomes 
necessary. 

State  Control  of  Clearances 

ILLUSTRATING  the  activities  of  state- 
utility  commissions  in  matters  that  could 
perhaps  be  left  pretty  much  to  the  railroads 
themselves,  the  Minnesota  Railroad  and 
Warehouse  Commission  has  recently  adopted 
a  clearance  diagram  for  bridges  and  tunnels. 
The  diagram  is  compared  on  page  393  with 
the  standard  of  the  American  Railway 
Engineering  Association,  and  with  that  re- 
jected by  that  society  last  year.  While  the 
proposition  last  year  was  opposed  on  the 
ground  that  it  was  unnecessary  to  increase 
the  standard  width  from  14  to  15  ft.,  the 
Minnesota  commission  raises  it  to  16  ft. 
On  the  other  hand,  the  Minnesota  commis- 
sion finds  21  ft.  vertical  clearance  sufficient, 
whereas  the  railroads  have  adopted  22  ft., 
having  noted  that  with  21  ft.  trainmen  on 
high  cars  are  still  occasionally  struck.  If 
Minnesota  may  decide  upon  16  and  21  ft., 
Iowa  may  as  easily  adopt  16y2  and  20y2, 
and  Wisconsin  might  be  content  with  15% 
horizontal,  but  require  22  V2  vertical.  Lack 
of  a  uniform  standard  for  fixed  structures 
such  as  bridges  and  tunnels,  is,  of  course, 
not  as  serious  as  varying  requirements  for 
equipment,  especially  if  the  rules  are  applied 
only  to  new  structures.  Moreover,  the  rail- 
roads are  the  direct  losers  if  the  clearances 
are  insufficient,  as  rate  increases  can  hardly 
be  made  to  take  care  of  damage  claims.  It 
does  seem  that  the  state  commissions  could 
safely  leave  the  entire  question  to  the  rail- 
way organizations,  whose  committees  and 
other  members  have  given  it  much  thought. 

Vicious  Highway  Legislation 

SIX  changes  in  as  many  years  would 
wreck  any  organization  in  the  business 
world.  Yet  that  rate  of  change  is  what  the 
New  York  State  Highway  Department  has 
had  to  endure.  After  much  labor  and  pain 
the  Carlisle  regime  came  in  and  brought 
order  out  of  chaos,  while  its  successor  has 
been  continuing  to  work  right  along  the 
lines  laid  down  by  its  predecessor.  Now, 
however,  comes  the  Argetsinger  bill  which 
proposes  to  disrupt  the  whole  fabric  again 
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and  to  set  it  back  to  where  it  was  years 
ago.  Maintenance  work  is  conceded  by 
highway  engineers  the  country  over  to  be 
our  most  important  road  problem  to-day. 
Now  it  is  carried  on  in  New  York  under 
the  supervision  of  the  state  highway 
department.  Under  the  proposed  law,  main- 
tenance would  be  handed  over  to  the  coun- 
ties to  be  done  as  and  in  the  way  the  county 
superintendent  thought  fit.  Not  over  ten  of 
the  county  superintendents  are  capable  or 
have  an  organization  to  handle  the  expendi- 
ture of  the  maintenance  money  efficiently. 
This  system  of  maintenance  was  tried  out 
some  time  ago  and  proved  an  absolute  fail- 
ure. Moreover,  the  bill  is  in  the  nature  of 
ripper  legislation,  taking  the  present  divi- 
sion engineers  who  are  under  civil  service 
out  of  the  system  and  replacing  them  by  po- 
litically appointed  deputy  commissioners, 
whose  required  qualifications  are  so  simple 
that  the  veriest  tyros  in  highway  building 
could  be  placed  in  charge  of  the  state's  im- 
portant highway  divisions.  The  bill  is  vicious 
in  the  extreme.  The  New  York  State  High- 
way Department  and  its  troubles  appeared 
frequently  in  these  columns  up  to  about  three 
years  ago.  Since  then  conditions  have  been 
immeasurably  bettered.  If  the  Argetsinger 
bill  goes  through,  one  can  look  for  the  return 
of  the  good  old  days  when  highway  work 
in  New  York,  through  disorganization,  was 
a  by-word  for  the  grossest  inefficiency. 


well  or  better  ventilated  than  any  places 
in  which  men  congregate.  The  only  argu- 
ments entitled  to  public  consideration  that 
the  objectors  were  able  to  advance  have 
been  answered. 


The  Mooted  Subway  Grating 

WHEN  the  present  subway  in  New  York 
City    was    opened    complaints    were 
quickly   made    about  the  air.     They   have 
waxed   with   every    summer.      Despite   the 
fact  that  thorough  analysis,  made  by  Drs. 
Charles  F.  Chandler  and  George  A.  Soper 
over  a  period  of  three  years,  showed  the 
subway  air  to  be  better  than  that  on  New 
York   streets,   the   complaints   have   lately 
been  revived,  organized  and  swelled  by  a 
small  minority  of  property  owners  whose 
vault  space  has  been  curtailed  by  the  con- 
struction of  ventilators  on  the  new  routes. 
These  men  would  have  the  city  pay  for 
installing  any  ventilating  system,  however 
great   the   cost   or   little   the    benefit,   that 
would   return   to   them  their  vault   space. 
While  it  is  true,  as  those  who  read  the  re- 
port (page  382)   by  the  special  committee 
which  has  just  investigated  the  entire  sub- 
ject will   realize,   that  conditions   in   New 
York's    subways    are    radically    different 
from  those  in  the  subways  of  European  cap- 
itals, requiring  positive  measures  for  relief 
where  none  are  needed  or  used  abroad,  it 
will  be  apparent  also  that  the  objectors  have 
had  the  utmost  consideration  shown  them. 
Although   private   and   public   engineers 
have  worked  on  the  problem  for  years,  and 
many  schemes,  ranging  from  the  ridiculous 
to  those  prohibitive  in  cost,  have  been  pro- 
posed and  have  received  the  most  careful 
consideration,  the  original  decision  of  the 
engineers  in  charge  of  subway  design — to 
ventilate   through    sidewalk   gratings — has 
been  vindicated.    There  is  no  relief  in  sight 
from  some  excess  of  heat  over  the  outside 
air,  except  at  a  price  which  the  city  cannot 
pay.    The  new  subways  will  otherwise  be  as 


Reproduction  Cost  Allocated  Ac- 
cording to  Use 

ON  PAGE  386  the  Engineering  Record 
presents  an  abstract  of  what  it  re- 
gards as  a  remarkable  appraisal  report, 
that  of  W.  W.  K.  Sparrow,  assistant  chief 
engineer  of  the  Missouri  Public  Service 
Commission,  on  the  Mississippi  River  & 
Bonne  Terre  Railway.  The  report  goes 
into  the  allocation  of  investment  and  ex- 
penses between  classes  of  service  as  does  no 
other  report  that  has  come  to  the  attention 
of  this  journal,  with  the  possible  exception 
of  the  Ulster  &  Delaware  report  of  W.  J. 
Wilgus,  abstracted  in  the  Engineering 
Record  of  Aug.  21,  1915.  The  valuation, 
too,  of  the  whole  road  deserves  careful  read- 
ing. Reproduction  cost,  that  outlaw  among 
state  commissions,  is  made  the  basis.  Land 
values  above  normal  market  value  are  al- 
lowed in  certain  cases,  being  derived  by  a 
novel  method  which  Mr.  Sparrow  holds  is 
consistent  with  the  Minnesota  rate  case. 
The  Engineering  Record  is  unable  to  agree 
with  Mr.  Sparrow  in  all  of  his  theories.  It 
is  impressed,  however,  with  his  evident  de- 
sire to  play  fair  to  both .  sides — the  more 
so  because  it  contrasts  so  sharply  with  the 
determination  of  a  number  of  commission- 
ers in  neighboring  states  to  shape  their 
theories  to  produce  the  lowest  figure. 

Mr.  Sparrow  starts  with  an  assumption 
that  his  neighbor  commissioners  say  is  im- 
possible, but  that  this  journal  thinks  is  en- 
tirely reasonable  and  the  only  fair  one — 
that  everything  is  present  except  the  rail- 
road itself.  He  perhaps  does  not  make  it 
clear  that  he  assumes  the  original  config- 
uration of  the  land,  but  evidently  he  must 
if  he  is  to  have  any  grading. 

His  treatment  of  land  is  somewhat  like 
that  set  forth  by  Hammond  V.  Hayes'  last 
November  at  the  valuation  conference  in 
Philadelphia  (see  the  Engineering  Record 
of  Nov.  20,  1915,  page  626).  He  uses  the 
difference  between  actual  cost  and  original 
normal  value  as  a  sum  to  be  added,  how- 
ever, instead  of  deriving  from  it  a  basic 
ratio.  He  makes  no  deductions  for  land 
donated  or  bought  for  one  dollar,  but  al- 
lows such  at  the  present  market  value. 

Several  objections  can  be  raised  to  this 
method.  The  assumption  that  in  repro- 
duction the  same  lands  would  be  donated, 
the  same  bought  at  normal  value,  the  same 
condemned,  is  rather  fine-drawn,  and  re- 
sults in  some  wide  ranges  in  figures  al- 
lowed for  lands  of  equal  normal  value,  since 
multiples  as  high  as  12  are  found  in  his 
report  in  the  prices  actually  paid  under  con- 
demnation proceedings.  Nor  is  any  account 
taken  of  the  probability  that  the  $1  con- 
sideration recited  in  the  deed  in  many  cases 
is  no  index  of  the  price  actually  paid,  which 
may  have  been  considerably  more  than  the 
market  value.  Moreover,  the  addition  of 
the  constant  would  hardly  produce  the 
proper  figure  for  terminal  or  other  land  in 


a  large  city.  For  instance,  because  a  tract 
originally  worth  $10,000  was  bought  for 
$20,000,  it  does  not  follow  that  if  its  nor- 
mal value  now  figures  $100,000  it  could  be 
obtained  for  $110,000.  One  other  objection 
to  universal  application  of  the  method — 
perhaps  the  most  serious  of  all — is  the 
virtual  impossibility  of  ascertaining  orig- 
inal normal  value  along  the  older  Eastern 
roads.  These  last  two  objections  do  not 
apply  to  the  road  in  question,  however, 
which  does  not  reach  any  large  cities,  and 
is  not  so  old  as  to  preclude  knowledge  of 
original  values.  The  method,  at  least,  gives 
the  road  the  benefit  of  multiples  actually 
paid  and  of  much  of  the  unearned  incre- 
ment, and  does  not  produce  a  total  consider- 
ably less  than  original  cost,  as  the  Cali- 
fornia method  does. 

A  liberal  allowance  has  been  made  for  ap- 
preciation, and  here  again  Mr.  Sparrow  has 
declined  to  follow  the  state-commission  line 
of  reasoning.  The  Engineering  Record  can- 
not commend  his  reason  for  allowing  ap- 
preciation, which  is  that  it  classes  with 
depreciation.  Mr.  Sparrow  accepts  the 
state-commission  view  of  depreciation, 
stated  by  Milo  R.  Maltbie  in  Washington 
last  May,  and  in  the  estimation  of  this 
journal  this  is  Mr.  Sparrow's  worst  error. 
The  Engineering  Record  sees  no  incon- 
sistency in  allowing  appreciation  because  it 
•  makes  for  cheaper  operation  and  is  mani- 
festly an  element  of  value,  and  then  ignor- 
ing theoretical  depreciation  because  it  does 
not  affect  operating  expenses  and  has  no 
effect  on  value  except  to  impose  upon  the 
owners  the  responsibility  of  making  final 
renewals  as  they  become  necessary. 

Coming  now  to  the  allocation  of  items 
according  to  use,  the  report  comes  as  a 
natural  complement  of  that  of  Mr.  Wilgus, 
mentioned  above.  The  Wilgus  abstract 
treats  mainly  of  maintenance  and  other 
operating  expenses.  The  Sparrow  report 
deals  with  the  investment.  It  is  interesting 
to  note  that  the  two  agree  that  the  ton- 
mile  should  be  the  general  basis  for  divid- 
ing the  accounts,  and  that  freight  and  pas- 
senger traffic  can  be  considered  equally  de- 
structive per  ton-mile.  When  the  Interstate 
Commerce  Commission  in  its  recent  de- 
cision in  the  Western  passenger-rate  case 
discussed  the  large  number  of  allocation 
theories  that  had  been  presented  to  it  the 
Engineering  Record  suggested  the  desira- 
bility of  a  perusal  of  the  Wilgus  abstract. 
The  perusal  of  both  abstracts  is'  now  rec- 
ommended. 

Not  the  least  interesting  feature  of  the 
Sparrow  report  is  the  redistribution  of 
certain  of  the  items  to  the  several 
lines  of  the  road  with  their  various  bal- 
ances of  traffic.  This  was  rendered  neces- 
sary because  the  road  is  small  and  the  lines 
carrying  no  passenger  traffic  are  a  consid- 
erable part  of  the  whole  system. 

Altogether  the  report  is  one  deserving 
careful  reading.  The  road,  although  small, 
was  well  organized  and  equipped.  Even 
though  such  an  analysis  could  not  perhaps 
be  carried  out  in  a  similar  way  on  a  larger 
and  more  complex  property,  the  report  is 
replete  with  useful  suggestions  and  is  a 
most  worthy  addition  to  valuation  litera- 
ture. 
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Serious  Misconception  Regarding 

the  Plan  to  Move  the  Civil 

Engineers'  Headquarters 

THERE  has  been  sent  to  the  local  asso- 
ciations of  members  of  the  American 
Society  of  Civil  Engineers  a  plea  directed 
against  the  proposal  to  move  the  headquar- 
ters of  the  society  to  the  Engineering 
Societies'  Building.  The  Engineering 
Record  recognizes  the  loyalty  and  pride  in 
the  Society's  achievements  of  the  past-presi- 
dent who  has  circulated  the  appeal.  On  ac- 
count of  his  fervent  pleading  and  his  stand- 
ing as  a  past  officer,  the  plea  is  likely  to 
have  considerable  weight,  unless  the  obvious 
misconception  on  which  the  major  part  of  it 
is  based  is  pointed  out.  The  gentleman  in 
question  does  not  understand  the  relation- 
ship which  exists  between  the  United 
Engineering  Society  and  the  "founder" 
societies,  and  which  would  exist  between 
that  body  and  the  American  Society  of 
Civil  Engineers,  should  it  move  to  Thirty- 
, ninth  Street. 

The  greater  part  of  the  plea  rests  on  the 
premise  that  if  it  moved  to  the  union  build- 
ing the  American  Society  of  Civil  Engineers 
would  surrender  its  autonomy,  would  be- 
come a  branch  of  the  United  Engineering 
Society,  would  be  unable  in  future  to  stand 
as  a  free  agent  before  the  public  and  the 
profession — -in  short,  would  be  subordinated 
to  the  United  body.  Nothing  could  be  fur- 
ther from  the  truth.  The  constitution  of 
the  United  society  provides  for  and  requires 
nothing  of  the  sort.  Moreover,  there  is  the 
outstanding  fact  that  the  American  Society 
of  Mechanical  Engineers,  the  American  In- 
stitute of  Electrical  Engineers  and  the 
American  Institute  of  Mining  Engineers 
have  for  twelve  years  been  members  of  the 
United  society  without  being  subordinated 
to  it.  The  United  Engineering  Society  in- 
terferes in  no  way  in  their  affairs.  Its  pur- 
pose and  limitation  is  to  own  and  manage 
the  building  in  which  they  are  housed,  not 
to  usurp  or  assume  the  duties  of  a  tech- 
nical body.  It  has  never  stood  before  the 
public  or  the  profession  in  advocacy  of  any 
measure,  engineering  or  otherwise;  it  has 
never  been  the  spokesman  for  anything  that 
the  electrical,  the  mechanical  and  the  mining 
societies  wished  to  accomplish,  either  in- 
dividually or  collectively.  The  Engineering 
Foundation,  established  as  a  result  of 
Ambrose  Swasey's  gift,  is  organized  under 
the  auspices  of  the  United  Engineering 
Society,  but  is  administered  by  representa- 
tives of  the  four  national  engineering 
societies,  including  the  American  Society  of 
Civil  Engineers. 

The  following  quotation  will  serve  to 
show  the  tenor  of  the  main  part  of  the  plea : 

"Suppose  we  become  an  'additional  founder 
society,'  and  we  desire  to  put  before  the 
public  a  measure  which  we  have  conceived 
and  which  we  deem  important.  It  must 
have  the  sanction  of  the  United  Engineering 
Society,  representing  the  majority  of  the 
founder  societies,  which  can  prevent  action, 
or,  if  approved,  the  United  Engineering 
Society  would  stand  before  the  public  as 
the  sponsor  of  the  measure." 

This  .statement  is  absolutely  wrong. 
There  is  nothing  in  the  constitution  of  the 


United  Engineering  Society  which  obliges 
any  of  its  member  bodies  to  take  up  any- 
thing with  it,  except  what  applies  to  the 
building  or  library  management.  As  a  mat- 
ter of  fact,  the  United  society  is  without 
power  except  on  building  and  library  mat- 
ters. The  American  Society  of  Civil  Engi- 
neers would  surrender  none  of  its  freedom. 
It  would  proceed  on  any  subject,  profes- 
sional or  otherwise,  as  it  saw  fit,  just  as 
each  founder  society  does  now,  without 
reference  to  the  United  body.  Further- 
more, the  societies  now  forming  the  United 
Engineering  Society  would  never  consent  to 
the  surrender  of  their  rights.  Each  is  as 
proud  of  its  name  and  accomplishments  as 
is  the  American  Society  of  Civil  Engineers 
and  insists  on  maintaining  its  identity  and 
autonomy.  Moreover,  any  movement  would 
have  greater  strength  if  it  bore  the  name, 
as  sponsors,  of  the  American  Society  of 
Civil  Engineers,  the  American  Society  of 
Mechanical  Engineers,  the  American  In- 
stitute of  Electrical  Engineers,  and  the 
American  Institute  of  Mining  Engineers, 
than  if  it  were  fathered  by  the  United 
Engineering  Society  as  such. 

While  it  seems  entirely  unnecessary  to 
say  more  as  to  the  falsity  of  the  premise 
on  which  the  main  part  of  the  plea  rests, 
one  other  quotation  will  show  how  the  mem- 
bership of  the  American  Society  of  Civil 
Engineers  may  be  disturbed  if  the  miscon- 
ceptions are  allowed  to  stand  uncorrected : 

"If  we  do  accept  the  invitation,"  says  the 
plea,  "future  national  or  other  movements 
for  the  benefit  of  the  profession  will  be 
headed  by  the  United  Engineering  Society, 
and  our  share  in  the  work  will  be  merely 
auxiliary  thereto,  the  ultimate  result  of 
which  will  be  that  the  influence  and  standing 
of  the  American  Society  of  Civil  Engineers, 
which  is  now  conspicuous,  will  gradually 
wane,  and  finally  be  lost  in  the  controlling 
organization  of  which  we  will  become  a 
chapter." 

In  view  of  what  has  been  said  above,  it 
is  apparent  that  there  is  no  foundation  for 
such  a  statement.  It  could  only  be  made 
in  entire  ignorance  of  the  charter  of  the 
United  Engineering  Society  and  of  the 
founders'  agreement,  to  change  which  in  the 
slightest  particular  requires  the  unanimous 
consent  of  the  mechanical,  electrical,  and 
mining  engineering  societies. 

The  plea  deals  with  other  subjects — with 
the  possibility  of  co-operation  without 
housing  in  the  same  building,  with  the  rela- 
tive operating  expenses  on  Fifty-seventh 
Street  and  on  Thirty-ninth  Street,  with  the 
library,  with  the  comparative  trend,  down- 
ward or  upward,  of  the  two  properties  in 
question  and  of  their  respective  neighbor- 
hoods, and  with  the  investment  the  society 
has  in  its  present  house.  All  these,  how- 
ever, are  minor  in  comparison  with  the 
fundamental  error,  and  practically  all  of 
them  have  been  discussed  in  previous  issues 
of  this  journal. 

In  the  matter  of  operating  expenses, 
which  the  plea  says  would  be  $2,511  greater 
on  Thirty-ninth  Street  than  on  Fifty- 
seventh  Street,  the  Engineering  Record 
accepts  in  preference  the  statement  in  the 
unanimous  report  of  the  society's  own  com- 
mittee of  seven,  which  expressly  says  that 


the  operating  expenses  are  practically  the 
same.  As  to  the  neighborhood,  the  Engi- 
neering Record's  own  judgment  runs 
strongly  counter  to  that  of  the  plea  and 
coincides  with  the  committee's  report.  The 
Thirty-ninth  Street,  rather  than  the  Fifty- 
seventh  Street  site,  is  in  the  district  with 
the  better  future. 

On  the  matter  of  the  library,  the  plea 
.says,  "If  our  library,  consisting  of  86,000 
pieces,  is  turned  over  to  the  United  Engi- 
neering Society,  it  seems  we  would  lose  our 
property  interest  therein,  and  in  case  we 
should  at  some  future  time  decide  to  dis- 
solve the  merger  and  move  elsewhere,  the 
library  would  be  left  behind  as  the  property 
of  the  United  Engineering  Society." 

The  answer  to  this  statement  is  that  it  is 
not  true.  The  library  of  the  civil  engineers 
would  continue  to  be  owned  by  that  society, 
and  not  by  the  United  Engineering  Society, 
and  could  be  withdrawn  later  if  desired. 

On  the  matter  of  investment,  this  sen- 
tence is  found :  "It  is  stated  that  our  present 
home,  which  meets  our  requirements,  cannot 
be  duplicated  for  less  than  $475,000,  so  if  it 
is  sold  at  its  appraised  value  we  would  lose 
$150,000,  which,  added  to  the  $240,000  pro- 
posed in  the  merger,  would  really  make  our 
contribution  $390,000  for  the  privilege  of 
becoming  one  of  the  founder  societies." 

This  statement  neglects  the  fact  that  the 
property  cost  the  society  only  $360,000,  that 
the  reproduction  value  is  not  a  measure  of 
present  value,  and  that  if  the  society  should 
move  to  Thirty-ninth  Street  it  will  secure 
in  exchange  for  the  payment  of  $240,000 
an  equity  worth  over  $500,000. 

But,  as  stated,  these  considerations  are 
minor  compared  to  the  main  issue  of  the 
plea — the  claim  that  the  American  Society 
of  Civil  Engineers  would  lose  its  identity. 
Were  such  the  case,  the  Engineering  Record 
believes  that  the  proposal  would  never  have 
been  put  before  the  membership  by  the 
board  of  directors,  and,  in  fact,  would  have 
been  indignantly  spurned  by  the  committee 
of  the  society  which  considered  and  reported 
on  the  subject.  The  plea  declares  that  the 
society  would  give  up  its  freedom  of  action, 
that  it  would  become  subordinate  to  another 
organization.  The  statements  have  not  the 
least  foundation  in  fact.  The  society's 
opportunity  to  do  independently  for  the  pro- 
fession and  the  public  whatever  it  wishes 
will  not  be  one  whit  less  than  it  is  now. 
Instead,  through  the  closer  association  with 
the  mechanical,  electrical  and  mining  engi- 
neers, inevitable  to  the  occupancy  of  the 
same  building,  it  will  have  broader  and 
more  frequent  opportunity  to  enlist  the  co- 
operation of  these  other  bodies  on  matters 
where  it  deems  such  co-operation  to  be  for 
the  best  interests  of  the  society  and  of  the 
profession.  It  has  now  the  chance  to  break 
down  the  barrier  between  the  civil  engi- 
neers on  the  one  hand  and  the  mechanical, 
electrical  and  miping  engineers  on  the 
other,  and  it  can  do  it  without  sacrificing 
anything — its  management,  its  autonomy, 
its  prestige,  its  financial  condition.  The 
separateness  of  its  present  house  alone 
would  be  given  up — in  favor  of  a  home 
that,  in  the  opinion  "of  the  Engineering 
Record,  is  not  only  equal  to  but  superior  to 
the  present  quarters. 
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LOOKING  WEST  DURING  CONSTRUCTION — TEMPORARY   TRACKS  AND  STATION  ON  LEFT,  FREIGHT  HOUSE   ON   RIGHT 

Soo  Terminal"  Type  of  Station,  Being  Built  by  Lacka- 
wanna at  South  Orange,  Nears  Completion 

Space  Problem  Solved,  in  Connection  with  Track  Elevation,  by  Continuing  Bridge  Over 
Avenue  as  Reinforced-Concrete  Viaduct,  426  Feet  Long,  and  Placing  Station  Underneath 


FOLLOWING  the  high  standard  the  com- 
pany has  set  for  itself  for  grade-cross- 
ing work  in  New  Jersey,  the  Delaware, 
Lackawanna  &  Western  Railroad,  in  elimi- 
nating its  grade  crossings  in  South  Orange, 
is  putting  up  structures  that  will  combine 
beauty  with  utility.  The  main  feature  of 
this  particular  improvement  is  the  rein- 
forced-concrete  viaduct  at  South  Orange 
Avenue.  The  solution  of  the  grade-crossing 
problem  at  this  point  called  for  the  eleva- 
tion of  the  tracks,  and  as  the  plot  of  ground 
west  of  the  avenue  occupied  by  the  present 
station  was  not  large  enough  to  accommo- 
date a  station  alongside  the  tracks  that 
would  have  satisfied  the  company's  stand- 
ard, the  difficulty  has  been  met  by  extend- 
ing the  bridge  over  the  avenue  as  a  rein- 
forced-concrete  viaduct,  after  the  fashion 
of  the  Soo  Line  freight  terminal  in  Chicago, 
and  placing  the  main  part  of  the  station 
under  the  viaduct.  Other  advantages  of 
this  design  are  the  provision  of  ample  cov- 
ered facilities  for  carriages  and  autos  to 
accommodate  a  large  number  of  commuters 
widely  scattered;  of  a  large  covered  plat- 
form for  passengers  to  the  street  cars  on 
South   Orange  Avenue,  and  a  ground-floor 


baggage  room  and  teaming  platform  under 
the  viaduct  structure.  In  the  station  the 
main  waiting  room  and  ticket  office  are  on 
the  ground  floor,  while  shelter  houses  at 
the  track  level  at  once  protect  those  wait- 
ing on  the  platform  and  give  architectural 
character  to  the  station.  While  trains  have 
been  running  over  the  viaduct  since  Sept. 
29,  1915,  the  station  was  not  entirely  com- 
pleted until  Feb.  1. 

South  Orange  is  on  the  Morris  &  Essex 
line  of  the  Lackawanna,  which  leaves  the 
main  line  about  2  miles  from  the  Hoboken 
Terminal,  and  rejoins  it  at  Denville,  N.  J., 
35  miles  west.  Through  freight  traffic  goes 
over  the  shorter  main  line,  hence  the  busi- 
ness of  the  Morris  &  Essex  line  is  mostly 
passenger,  including  a  heavy  commutation 
passenger  traflfic  to  and  from  New  York. 
The  line  has  three  main  tracks,  the  middle 
track  being  operated  with  the  preponder- 
ance of  traffic,  eastbound  in  the  morning 
and  westbound  in  the  evening. 

Extent  of  Improvement 

The  South  Orange  improvement  begins 
about  4000  ft.  east  of  the  station  and  con- 
tinues 2000  ft.  west.    Four  grade  crossings 


are  eliminated.  The  most  easterly  of  these 
crossings,  Montrose  Avenue,  at  Mountain 
Station,  has  been  carried  over  the  tracks 
without  change  in  the  track  profile,  and 
this  work  is  no  physical  part  of  the  work 
here  described.  The  main  improvement 
begins  1/2  mile  east  of  the  South  Orange 
Station,  where  the  tracks  begin  to  rise  on 
a  0.3  per  cent  grade,  the  old  profile  being 
descending  at  about  that  grade  through- 
out the  town.  As  soon  as  the  viaduct  is 
passed  the  tracks  descend  to  the  old  profile 
on  the  ruling  gradient,  1  per  cent.  About 
1000  ft.  east  of  the  viaduct  the  Mead  Street 
grade  crossing  is  eliminated  by  lowering 
the  street  and  bridging  it  with  a  typical 
slab  structure.  A  short  distance  west  of 
the  viaduct  the  Third  Street  grade  crossing 
is  disposed  of  in  a  similar  manner.  The 
latter  street  shows  on  the  general  plan. 

The  general  plan  shows  the  location  of 
the  South  Orange  Avenue  crossing  and  the 
viaduct  and  station.  The  viaduct  is  426  ft. 
long  and  79  ft.  wide.  The  avenue  crossing 
is  at  the  extreme  east  end,  while  the  center 
line  of  the  station  is  about  130  ft.  from  the 
west  end.  The  avenue  and  the  station  are 
connected  by  a  broad  walk  at  ground  level. 


GENERAL   PLAN — TEMPORARY   TRACKS    AND    STATION    IN   HEAVY  DASHES,   TRACKS   REMOVED   IN   LIGHT   DASHES 
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TYPICAL   TRANSVERSE    SECTION    OF    VIADUCT   OUTSIDE    OF   STATION,   AND   DETAILS   OF  COLUMNS   AND   WATERPROOFING    NOTCH 


which  occupies  all  of  the  space  under  the 
viaduct  except  that  under  the  south  row  of 
panels,  which  is  assigned  to  vehicles.  The 
Ijaggage  room  is  at  the  west  end  of  the  sta- 
tion, and  has  a  driveway  beyond,  while  un- 
der the  extreme  northwest  corner  is  the 
heating  plant. 

Viaduct 

The  viaduct  is  designed  with  a  uniform 
spacing  of  columns,  18  ft.  9  in.  on  centers 
transversely  and  20  ft.  longitudinally,  ex- 
cept at  South  Orange  Avenue,  where  the 
spacing  is  distorted  in  both  directions,  be- 
ing adjusted  longitudinally  to  the  skew  of 
the  avenue  and  the  width  of  roadway  and 
sidewalks,  and  transversely  to  the  narrow- 
ing of  the  viaduct  to  avoid  property  north 
of  the  railroad  on  the  east  side  of  the  ave- 
nue that  could  not  be  acquired  at  a  satis- 
factory figure.  This  gives  five  columns  per 
transverse  bent,  five  fitting  the  arrange- 
ment of  tracks,  platforms  and  stair  wells 
without  the  complications  that  four  would 
have  caused.  Longitudinally  a  wider  spac- 
ing would  have  given  vehicles  on  tne  ground 
level  a  chance  to  get  in  and  turn  around 
between  columns  instead  of  having  to  back 


in,  but  it  would  have  required  a  heavier 
deck.  Furthermore,  with  the  transverse 
spacing  remaining  18  ft.  9  in.,  the  design 
would  have  been  more  uncertain,  as  com- 
paratively little  has  been  developed  as  to 
the  theory  of  four-way  reinforcement  of 
slabs  other  than  square  or  nearly  so. 

A  typical  cross-section  of  the  viaduct  is 
shown.  Tracks  1  and  2  are  on  13-ft.  cen- 
ters. Tracks  2  and  3  are  separated  by  a 
25-ft.  island  platform,  while  there  is  a  sec- 
ond platform  15  ft.  wide  on  the  south  side. 
The  slab  is  uniformly  20  in.  for  the  entire 
width  (except  for  the  longer  spans  over 
South  Orange  Avenue),  the  variation  in 
stresses  being  taken  care  of,  as  in  the  case 
of  the  columns,  by  varying  the  amount  of 
steel.  The  platforms  are  independent  cin- 
der-filled box  structures  built  on  the  slab. 

Waterproofing  the  Slab 

The  entire  upper  surface  of  the  slab  is 
waterproofed  with  Minwax  waterproofing 
by  applying  three  layers  of  Minwax  cloth 
mopped  with  the  necessary  compound.  Un- 
der the  tracks  and  at  the  sides  of  the  ad- 
joining platforms  the  waterproofing  is  pro- 
tected with   W-y  in.  of  asphalt  mastic  put 


on  in  two  layers  each  %  in.  thick.  All  that 
part  of  the  waterproofing  extending  under 
the  platforms  is  made  in  a  similar  manner, 
except  that  it  is  protected  with  IV2  in.  of 
cement  mortar  plastered  over  the  Minwax 
cloth. 

A  pleasing  exterior  for  the  viaduct  was 
obtained  by  bush-hammering  the  surface 
of  the  concrete,  placing  ornamental  tile  dec- 
orations over  each  column  and  surmounting 
the  structure  with  an  ornamental  railing 
— this  treatment,  of  course,  being  supple- 
mentary to  the  careful  attention  given  to 
the  general  exterior  lines  of  the  viaduct. 
The  general  effect  of  the  viaduct  is  shown 
in  one  of  the  photographs. 

Flat  Slab  Design 

The  cantilever  flat-slab  system,  patents 
for  which  are  controlled  by  the  Concrete 
Steel  Products  Company,  of  Chicago,  con- 
sists of  a  four-way  reinforcement  for  the 
slab.  Approximately  one-half  of  the  rods 
of  each  band  are  bent  up  over  the  column 
capitals  to  provide  reinforcement  for  nega- 
tive bending  moment  at  these  points.  The 
effective  depth  at  the  columns  is  increased 
by  drop  panels,  which  also  serve  to  reduce 


DARK-COLORED   BRICK    STATION    FORMS   PLEASING   CONTRAST  TO  CONCRETE  OF  SOUTH  ORANGE  VIADUCT 
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the  shearing  stresses.  The  peculiar  condi- 
tion of  loading  of  the  South  Orange  viaduct, 
caused  by  the  location  of  tracks  as  shown 
in  the  section  of  a  typical  bent,  made  cer- 
tain assumptions  necessary  in  the  design 
of  this  slab. 

The  structure  was  designed  to  carry  two 
232-ton  Mikado  engines  (four  drivers,  5  ft. 
6  in.  on  centers,  with  60,000  lb.  axle  loads) 
on  each  of  the  three  tracks.  Owing  to  the 
high  rate  of  speed  of  the  trains  crossing  the 
viaduct,  a  large  live  load  impact  factor  was 
added,  which  amounted  to  68  per  cent  of 
the  static  live  load  and  was  proportioned 
in  the  following  ratio: 

L  +  D 
The  maximum  negative  and  positive  live 
load  moments  were  determined  by  the  the- 
orem of  three  moments  for  wheel  concen- 
trations of  the  two  engines  followed  by  a 
train  load  of  6000  lb.  per  linear  foot  of  track 
over  seven  panels  for  both  the  irregular 
spans  over  the  avenue  and  the  typical 
panels.  For  maximum  moments  all  three 
tracks  were  considered  loaded. 

In  addition  to  the  longitudinal  continuity 
of  the  slab  over  the  columns,  there  is  a 
transverse  continuity.  However,  the  mo- 
ments that  were  computed  in  the  longi- 
tudinal direction  were  distributed  trans- 
versely in  accordance  with  the  method  of 
computing  simple  beam  reactions  and  the 
impact  factor  determined  by  the  formula 
mentioned  above.  Due  to  the  considerable 
amount  of  fixedness  at  the  columns  and  the 
transverse  continuity,  12/15  of  the  com- 
puted moment  was  used,  thus  giving  end 
moments  equivalent  to  wV/lS  for  determin- 
ing the  amount  of  steel  required  over  the 
columns. 

Following  the  method  of  calculating  the 
negative  moment  over  the  columns,  the  slab 
at  the  center  of  the  panel  was  proportioned 
for  the  maximum  positive  moment,  reduced 
in  the  same  ratio  as  was  the  negative  mo- 
ment. The  reinforcement  required  was 
then  distributed  among  the  direct  and  diag- 
onal bands  in  accordance  with  the  coeffi- 
cients of  1/40  and  1/60  respectively,  or  a 
ratio  of  3  to  2,  as  established  by  the  Chi- 
cago building  code. 

Design  of  Columns 

The  columns  were  designed  as  hooped 
columns,  with  both  spiral  and  vertical  rein- 
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forcement  to  take  the  maximum  reactions 
due  to  the  conditions  of  loading  as  here- 
tofore described.  The  footings  of  the  two 
columns  of  each  bent,  under  the  west- 
bound track,  are  connected  throughout  by 
reinforced-concrete  ties  to  insure  a  more 
uniform  distribution  of  the  load  on  these 
footings.  The  footings  are  designed  for 
a  soil  pressure  of  3  tons  per  square  foot  on 
a  good  gravel  subsoil  about  5  ft.  below  the 
surface  of  the  ground. 

The  unit  stresses  used  in  the  design  of 
this  work  were  650  lb.  per  square  inch  for 
extreme  fiber  compression  in  the  concrete, 
16,000  lb.  per  square  inch  for  tension  in  the 
steel,  and  500  lb.  per  square  inch  for  con- 
crete columns  exclusive  of  the  steel  rein- 
forcement. 

Temperature  Reinforcement 

The  structure,  426  ft.  long,  has  no  ex- 
pansion joints.  The  slab  is  reinforced  for 
stresses  due  to  temperature  variations  by 
bands  of  reinforcing  steel  between  each  row 
of  columns,  both  longitudinally  and  trans- 
versely. There  are  ten  %-in.  rounds  in  each 
longitudinal  band  and  seven  in  each  trans- 
verse band,  spaced  uniformly  between  the 
drop  panels  and  placed  in  the  upper  plane 
of  the  slab.  The  bars  of  the  four-way  rein- 
forcement that  are  not  bent  up  over  the  col- 
umns to  resist  the  negative  moment  are 
lapped  to  furnish  continuous  reinforcement, 
which  provides  additional 
resistance  to  temperature 
changes.  Additional  temper- 
ature bars  are  placed  around 


the  stairway  openings  to  bring  the  resist- 
ance of  the  reduced  section  to  the  same 
tensile'  strength  as  that  of  the  full  section. 
At  the  east  end  there  are  two  stair  wells 
in  the  last  transverse  bay.  These  openings 
reduce  the  strength  of  the  bay  materially 
as  a  tension  member,  but  not  to  the  extent 
that  the  same  reduction  in  cross-section 
would  weaken  an  interior  bay,  because  there 
is  practically  free  bearing  of  the  slab  on 
the  abutment  that  results  in  a  variable  un- 
balanced pull  on  the  columns.  For  this 
reason  cracks  might  be  expected  to  develop 
from  the  transverse  sides  or  corners  of  the 
stairwells  adjacent  to  the  last  row  of  col- 
umns. To  meet  this  contingency  the  drop 
panel  for  half  its  width  was  extended  be- 
tween these  columns,  giving  a  section  of 
increased  depth  along  the  sides  of  the  open- 
ings, and  forming  a  beam  in  which  extra  re- 
inforcing steel  was  placed..  The  sliding  joint 
of  the  abutment  was  made  effective  by 
covering  the  seat,  which  was  troweled  care- 
fully to  a  level  surface,  with  three  plies  of 
cloth  laid  in  asphalt. 

Station 

As  stated  in  the  first  paragraph,  the  sta- 
tion is  laid  out  with  the  main  elements — 
waiting  room,  ticket  office  and  baggage 
room — on  the  ground  floor,  and  only  auxil- 
iary shelters  on  the  upper  level.  The  shelter 
on  the  south  side  forms  the  second  story 
of  the  station,  running  its  full  length,  while 
on  the  island  platform  there  are  two  smaller 
shelters  separated  by  the  stairs  coming  up 
in  either  direction  from  the  waiting  room. 
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Originally  it  was  intended  to  build  the 
station  of  concrete  to  conform  best  to  the 
viaduct.  The  architect  was  asked,  how- 
ever, to  see  what  could  be  done  with  brick, 
and  the  result  is  now  believed  to  be  more 
pleasing,  as  well  as  less  costly,  than  con- 
crete. The  exterior  finish  is  of  Bloomsburg 
wire-cut  brick  coming  in  various  shades  of 
dark  red,  the  darkest  being  used  as  headers 
to  form  a  sharp  contrast.  The  stretchers 
are  laid  in  pairs  not  separated  by  mortar. 
Various  decorative  paneling  has  been  intro- 
duced, and  the  windows  are  trimmed  with 
ornamental  concrete  blocks.  The  roofs  are 
tile.  The  interior  finish  is  plaster  over  a 
buff-colored  brick  wainscoting. 

Among  the  architectural  difficulties  en- 
countered in  adjusting  the  brick  of  the  sta- 
tion to  the  concrete  of  the  viaduct  was  that 
of  carrying  the  coping  of  the  latter,  which 
is  on  a  grade,  around  the  station.  A  hori- 
zontal coping  at  the  theoretical  elevation  at 
the  center  line  of  the  station  was  built  along 


The  canopies  are  designed  to  appear  so 
far  as  possible  a  part  of  the  station.  That 
on  the  island  platform  is  continuous  as  to 
width,  height  and  slopes  with  the  shelter 
houses.  Cross-sections  of  the  two  are 
shown.  The  canopy  on  the  south  platform 
is  similar  to  that  on  the  island  platform, 
but  narrower. 

Access  to  the  platforms  is  had  by  the 
stairways  in  the  station,  and  also  by  others 
at  each  end  of  the  platforms,  those  at  the 
east  end  leading  from  the  east  side  of  South 
Orange  Avenue,  and  those  at  the  west  end 
from  a  tunnel  in  the  fill  beyond  the  viaduct 
at  Second  Street. 

Maintain  Traffic  During  Construction 
OF  Viaduct 

The  ever-present  problem  of  maintaining 
traffic  during  construction  was  met  in  the 
case  of  this  improvement  by  swinging  the 
tracks  to  the  south,  thus  avoiding  the  costly 
raising  of  tracks  under  traffic,  and  at  the 
same  time  giving  the  work 
equipment  ample  space  to 
build  the  new  embankments 
and  handle  the  material  for 
the  structures.  The  loca- 
tion of  the  temporary 
tracks,  shown  in  dash  lines 
and  seemingly  dropped  in 
very  haphazard  fashion, 
was  in  reality  worked  out 
very  carefully  after  consid- 
erable study.  As  the  new 
grade  began  to  rise  at  the 
east  end  the  temporary 
tracks  swung  to  the  south, 
where  easements  had  been 
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Cross-Section  of  Heating  Plant 
DETAIL  OF   railway   AND   CROSS-SECTION  OF  HEATING   PLANT  UNDER  VIADUCT 


the  station,  and  the  adjustments  were  made 
by  steep  grades  at  the  ends  of  the  building. 

Heating  Plant 

The  station  is  heated  and  ventilated  by 
hot-air  blast.  The  heating  plant  occupies 
the  two  north  panels  next  to  the  west  abut- 
ment. The  housing  is  entirely  of  concrete. 
The  chimney  is  brick,  to  conform  to  the 
station.  A  cross-section  is  shovra.  Coal  is 
dumped  from  hopper  cars  into  a  bin  through 
a  hatch  under  track  3.  The  furnace  and 
boiler  occupy  the  lower  floor  of  the  two- 
story  section,  the  smoke  passing  into  a  flue 
along  the  abutment  and  thence  into  the 
chimney  at  the  north  end  of  the  abutment. 
On  the  upper  level  is  a  fan  which  draws 
outside  air  through  an  opening  in  the  wall 
and  forces  it  through  a  steam  coil  from  the 
boiler,  whence  it  passes,  heated,  into  one 
of  three  ducts.  One  of  these  is  directly 
under  the  island  platform,  and  supplies  heat 
for  the  shelters  thereon ;  the  other  two  are 
underground,  and  supply  heat  for  the  lower 
level,  and  also  for  the  south  shelter  via  a 
vertical  shaft  in  the  ticket  office.  Another 
fan  and  duct  draw  foul  air  from  the  waiting 
room  through  openings  near  the  floor. 


obtained  on  unoccupied  land  and  buildings 
removed  to  allow  the  temporary  tracks  to  be 
placed  entirely  clear  of  the  proposed  fill. 

At  the  east  side  of  South  Orange  Avenue 
it  was  necessary  to  crowd  in  to  avoid  a 
small  store,  and  from  that  point  the  diffi- 
culties began.  One  hundred  feet  west  of 
the  avenue  it  was  necessary  to  swing  out 
far  enough  to  clear  the  old  station  without 
encroaching  upon  Sloan  Street.  It  was  also 
necessary  to  find  a  site  for  a  temporary  sta- 
tion after  the  old  one  had  been  torn  down, 
and  this  was  obtained  as  shown  by  leasing 
property  just  west  of  First  Street,  swinging 
the  tracks  back  as  far  as  possible  to  the 
north  and  building  the  small  temporary  sta- 
tion shown  in  one  of  the  photographs,  per- 
mission being  obtained  from  the  village 
to  encroach  upon  Sloan  Street  to  a  slight 
extent  with  the  station  platform.  Then  by 
leasing  and  closing  up  the  two  tenements  on 
the  nirrow  street  connecting  First  and 
Second  Streets,  and  moving  one  of  these 
back  to  a  new  foundation,  room  was  found 
for  the  two  tracks,  mostly  in  the  street 
itself,  which  the  village  allowed  to  be  tem- 
porarily closed. 

Beyond  Second  Street  it  became  neces- 


sary again  to  lease  private  land,  and  also  to 
tear  down  a  small  mill  and  a  feed  ware- 
house. Beyond  Third  Street  the  temporary 
alignment  swung  back  to  the  old  alignment. 
With  this  temporary  location  the  only  parts 
of  the  construction  interfered  with  were 
the  wing  wall  of  the  west  abutment  at  Third 
Street  and  the  embankment  from  that  point 
west.  At  these  points  it  was  necessary  to 
make  some  quick  shifts  at  the  proper  time. 
One  of  the  photographs  suggests  the 
method  of  handling  the  concrete  work.  At 
first  the  work  was  handled  from  the  east  end 
with  a  mixing  plant  mounted  on  a  flat  car, 
and  the  concrete  was  placed  in  buggies  run 
on  falsework,  on  a  track  laid  over  the  steel 
reinforcement  as  shown,  or  on  the  finished 
slab  itself.  Later  it  became  possible  to 
work  another  mixing  plant  from  the  west 
end.  The  slab  was  poured  in  three  opera- 
tions, the  columns  being  poured  first  to  the 
underside  of  the  drop  panels. 

Changes  in  Other  Facilities 

As  is  likely  to  be  the  case  with  such  im- 
provements, the  work  interfered  both  with 
various  industries  along  the  line  and  with 
the  company's  own  local  freight  facilities. 
To  take  care  of  the  former  it  became  neces- 
sary to  build  three  trestles  and  reorganize 
the  plants  they  were  to  serve.  In  connec- 
tion with  the  latter  the  company  seized  the 
opportunity  to  enlarge  and  otherwise  im- 
prove the  layout.  The  company  had  a  rein- 
forced-concrete  freight  house,  110  x  30  ft., 
on  a  site  which  was  suitable  for  the  new 
layout,  which  was  to  be  about  7  ft.  higher 
than  the  old.  The  company  therefore  sim- 
ply removed  the  roof  of  the  old  station,  filled 
between  the  walls  to  the  new  ground  level, 
and  built  a  new  station  of  brick  on  top  of 
the  old.  The  concrete  projects  above  the 
ground  about  4  ft.,  just  revealing  the  orna- 
mental work  above  the  old  doors. 

Hyde,  McFarlin  &  Burke,  of  New  York 
City,  had  the  general  contract  for  the  en- 
tire improvement.  F.  D.  Hyde  built  the 
station  under  a  separate  contract.  The 
material  from  the  embankments  was  hauled 
by  the  railroad  from  a  heavy  cut  on  an- 
other grade-crossing  improvement  being 
handled  by  the  same  contractors  at  Madi- 
son, N.  J.  The  work  was  carried  out  under 
the  general  direction  of  G.  J.  Ray,  chief 
engineer  of  the  Delaware,  Lackawanna  & 
Western  Railroad,  and  G.  T.  Hand,  division 
engineer.  A.  B.  Cohen,  concrete  engineer, 
had  charge  of  the  concrete  design,  and  F.  J. 
Nies,  architect,  designed  the  station.  W. 
H.  Speirs,  assistant  engineer,  was  in  im- 
mediate charge  of  the  construction  work. 


The  Flood  Problem  of  Kansas  is  im- 
portant, according  to  an  assertion  made  by 
H.  B.  Walker,  drainage  and  irrigation  en- 
gineer of  the  Kansas  State  Agricultural 
College,  in  a  paper  presented  recently  before 
the  Kansas  Engineering  Society,  because 
more  than  2  per  cent  of  the  state's  most 
productive  area  is  subject  to  overflow;  be- 
cause 143  cities  and  villages  representing 
one-fourth  of  the  state's  population  are  di- 
rectly affected ;  because  13.4  per  cent  of  the 
railroad  mileage  and  3  per  cent  of  the  high- 
ways are  located  in  the  overflow  area,  and 
because  the  property  loss  in  thirteen  years 
has  been  approximately  $50,000,000.  A 
plan  involving  twenty-six  reservoirs  has 
been  proposed  by  the  Union  Pacific  Railway 
to  handle  the  Kaw  River,  and  levees  have 
been  recommended  by  the  U.  S.  Department 
of  Dramage  Investigations  for  the  Neosho, 
Cottonwood  and  Marie  des  Cygnes  Rivers. 
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Subway  Air  Exceeds  Health  Board's  Standards, 
Ventilating  Experts  Find 

Heavy  Traffic,  Waterproofing  and  Imposed  Condition  of  Four  Tracks  in  One 
Bore  Responsible  for  Excessive  Heat,  Says  Report  of  Engineering  Committee 


IN  OXYGEN  content  and  percentage  of 
carbon  dioxide  the  air  of  New  York  City's 
subways  is  shown  by  the  results  of  recent 
tests  to  be  better  than  standards  adopted  by 
the  Board  of  Health  for  the  air  in  office 
buildings,  and  is  said  to  be  practically  equal 
to  the  air  in  city  streets.  In  the  number 
of  bacteria  per  cubic  meter  the  subway  air 
was  found  to  be  actually  superior  to  the  air 
of  the  streets.  Confirming  earlier  analyses 
of  the  subway  air,  the  tests  showing  these 
results,  made  for  a  committee  consisting  of 
William  Barclay  Parsons,  S.  L.  F.  Deyo,  J. 
Vipond  Davies  and  Lewis  B.  Stillwell,  in- 
dicate that  the  only  basis  for  complaint  is 
the  excessive  heat  generated  by  train  opera- 
tion. Objections  to  this  heat  and  the  use 
of  sidewalk  gratings  for  ventilating  the  new 
subways  gave  rise  to  agitation  which  re- 
sulted in  the  appointment  by  the  Public 
Service  Commission  on  June  18  last  of  the 
committee  named  to  investigate  the  entire 
question  of  subway  ventilation.  The  com- 
mittee, after  considering  the  methods  of 
ventilating  existing  subways,  including 
those  abroad,  concluded  that  the  system  be- 
ing installed  in  New  York  City  is  sufficient 
for  the  public  health,  and  that  while  to 
improve  it  for  public  comfort  in  summer 
is  desirable,  that  object  cannot  be  attained 
without  disproportionate  expense. 

New  York's  Subways  Present  New 
Problem 

As  pointed  out  in  the  report  of  this  com- 
mittee, while  the  first  subway  was  being 
constructed  in  New  York  other  similar  lines 
were  put  in  operation  in  London,  Paris, 
Berlin  and  Boston.  Some  of  these  wer^ 
new  electric  lines,  but  in  the  case  of  two  in 
London  former  steam  lines  were  converted 
to  electric  operation.  On  none  of  these 
lines  were  the  temperature  conditions  found 
in  New  York  repeated.  Aside  from  the  fact 
that  the  climate  of  New  York  is  warmer 
than  that  of  the  other  cities,  the  high  tem- 
perature in  the  New  York  subway,  the  com- 
mittee reports,  is  due  to  three  causes: 
First,  the  much  heavier  traffic,  liberating  a 
greater  amount  of  heat,  both  from  train 
operation  and  from  the  passengers.  Sec- 
ond, the  fact  that  the  New  York  subways 
are  necessarily  constructed  throughout  the 
greater  part  of  their  length  as  a  single 
tunnel  section  containing  four  tracks,  giv- 
ing the  minimum  area  of  contact  with  the 
ground,  through  which  heat  could  be  radi- 
ated, in  proportion  to  the  number  of  tracks. 
Third,  the  fact  that  protests  based  on  the 
fear  that  foul  ground  water  would  find  its 
■way  into  the  structure  resulted  in  the  com- 
plete insulation  of  the  original  subway  by 
waterproofing. 

SxjBWAY  Air  Good  at  Present 

In  order  to  ascertain  whether  in  the 
course  of  several  years'  operation  there  had 
been  any  radical  change  in  the  air  in  the 
subways  since  the  earlier  investigations, 
the  committee  conducted  a  series  of  tests 
under  the  supervision  of  G.  L.  Lucas,  gen- 
eral inspector  of  the  Public  Service  Com- 
mission. Samples  of  air  were  taken  at  a 
number  of  places  within  the  subway  and  at 
the  same  time  in  the  open  street.    "The  oxy- 


gen content  was  found  to  vary  from  20  to 
20.9  per  cent,  substantiating  earlier  inves- 
tigations. The  percentage  of  carbonic  acid 
gas  was  found  to  have  increased  from  5.67 
parts  in  10,000,  as  found  in  earlier  analyses, 
to  6.2  parts  in  10,000,  which  is  well  below 
the  limit  of  10  parts  in  10,000  considered 
by  the  Board  of  Health  sufficient  to  require 
an  investigation  in  buildings  where  this 
quantity  is  found  to  be  present.  Only  219 
bacteria  per  cubic  meter  were  found  in  the 
subway  air  as  contrasted  with  255  per  cubic 
meter  found  in  the  street  air.  The  aver- 
age temperature  in  the  old  subway  has, 
however,  increased  from  5.6  deg.  in  ex- 
cess of  that  of  the  outside  air  in  summer  to 
16.76  deg. 

Radical  Ventilating  Systems  Proposed 

Immediately  after  its  appointment,  the 
committee  held  public  hearings,  at  which 
those  interested  appeared  in  person  or  were 
represented  by  counsel  and  engineers,  all 
urging  the  adoption  of  some  ventilating 
system  that  would  dispense  with  sidewalk 
openings.  These  suggestions  have  been 
grouped  by  the  committee  into  four  classes : 
First,  chemical  treatment  of  the  air.  Sec- 
ond, control  of  air  currents  in  the  subway 
by  closing  station  entrances.  Third,  open- 
ings for  ventilation  in  other  places  than  in 
the  sidewalk,  and  especially  the  use  of 
chimneys  in  private  buildings  for  forced 
draft  ventilation.  Fourth,  refrigeration. 
As  indicated  above,  the  committee  found 
that  no  chemical  treatment  of  the  air  was 
necessary.  The  suggestions  for  closing  the 
station  entrances  with  revolving  doors  were 
considered  impossible  of  execution,  as  the 
enormous  crowds  that  use  the  subway  could 
not  be  handled  safely  except  with  complete 
freedom  of  ingress  and  egress.  Under  the 
third  heading,  suggestions  fell  into  two 
groups.  The  first  proposition  was  for  the 
construction  of  large  ventilation  shafts-  or 
chimneys  at  points  within  the  blocks.  Ex- 
periments with  the  existing  subways  con- 
vinced the  committee  that  chimneys  would 
not  remove  from  the  subway  any  consider- 
able volume  of  air  unless  operated  by  forced 
draft.  To  install  such  a  system,  the  com- 
mittee has  estimated,  would  represent  a  total 
capitalized  cost  of  $14,000,000  or  $2,000,000 
per  mile  of  four-track  subway,  without  in- 
cluding private  rights  or  easements.  The 
second  class  of  suggestions  under  this  head 
contemplated  using  existing  boiler  plants 
for  securing  the  forced  draft.  In  order  to 
secure  the  necessary  draft,  the  committee 
states  that  50  tons  of  coal  per  day  would 
have  to  be  burned  in  each  block.  This  quan- 
tity is  in  excess  of  the  winter  coal  consump- 
tion, to  say  nothing  of  the  consumption  in 
the  summer  when  ventilation  is  needed 
most.  To  build  boiler  plants  for  this  pur- 
pose would,  of  course,  be  much  less  econom- 
ical than  other  mechanical  means  of  secur- 
ing forced  draft.  To  connect  the  subway 
with  only  the  large  plants,  such  as  those  in 
hotels,  would  be  insufficient  and  would  re- 
quire expensive  construction.  Further- 
more, the  connection  from  the  subway  would 
have  to  be  made  through  the  ash-boxes  of 
the  boiler  plants,  or  the  cold  air  from  the 
subway  would  reduce  the  temperature  of 


the  flue  gases  above  the  fires  so  greatly  as 
to  put  the  boiler  plants  out  of  operation. 
Besides  the  probability  of  rushes  of  air  in- 
terfering with  economical  operation  of  the 
plants,  or  forcing  gases  out  to  the  boiler 
room,  there  is  the  danger  that,  even  with 
mechanical  equipment,  fire  gases  would  be 
drawn  back  into  the  subway  through  the 
ducts  leading  to  the  boiler  plants  by  the 
suction  of  the  trains. 

Refrigeration  Impracticable 

The  committee  states  that  the  fourth  class 
of  suggestions  goes  to  the  root  of  the 
trouble,  but  that  to  carry  any  of  them  out 
would  entail  prohibitive  cost.  The  average 
quantity  of  heat  per  hour  per  foot  of  sub- 
way liberated  through  train  operation  and 
from  the  passengers  is  935  B.t.u,  and  the 
maximum  amount  produced  in  one  hour 
was  found  to  be  2380  B.t.u.  It  was  con- 
cluded from  these  figures  that  those  plans 
proposed  for  refrigeration  which  were  esti- 
mated by  their  advocates  to  be  possible  at 
a  reasonable  cost  would  lower  the  tempera- 
ture in  the  subways  only  2  or  8  deg.  Fahr. 
Furthermore,  all  of  these  estimates  are 
stated  to  be  insufficient  as  regards  the  al- 
lowance for  operating  cost  and  not  to  pro- 
vide sufficient  plant  for  ventilation  pur- 
poses. Also,  refrigeration  in  the  climate 
of  New  York  would  result  in  the  condensa- 
tion of  a  great  deal  of  moisture  within  the 
subway,  which  would  cause  endless  trouble 
with  the  electric  operating  equipment. 
Such  difficulties  have  already  been  experi- 
enced in  the  operation  of  the  North  River 
Tunnel  of  the  Hudson  &  Manhattan  Rail- 
road. 

Subway  Gratings  Less  Objectionable 
Than  Private  Openings 

Objections  presented  to  the  committee  to 
sidewalk  gratings  rested  on  the  ground 
.  either  that  they  constituted  obstructions, 
reducing  the  width  of  the  street,  or  that 
they  were  objectionable  because  of  the 
emission  of  heated  air  at  a  disagreeable 
velocity.  The  committee  found  that  air  was 
emitted  from  the  subway  gratings  at  an 
average  temperature  of  5  to  7  deg.  more 
than  that  on  the  street,  and  that  the  velocity 
averaged  1.17  miles  per  hour  for  periods 
when  trains  were  passing  below.  Sidewalk 
gratings  for  ventilating  power  plants  and 
other  purposes,  owned  by  various  objecting 
property  owners,  were  found  to  emit  air  at 
velocities  as  great  as  12  miles  per  hour  and 
at  temperatures  ranging  from  10  to  112 
deg.  above  the  temperature  of  the  outside 
air.  The  committee  also  finds  that  the 
gratings  of  the  new  subways  will  be  much 
less  objectionable  on  this  score  than  those 
of  the  existing  tunnels,  and  concludes  that 
the  designers  have  kept  well  within  the 
limits  for  the  emission  of  heated  air  hith- 
erto allowed  for  ventilator  gratings. 

Trains  Change  Air  Rapidly 

Investigations  were  carried  on  by  the 
committee  in  the  new  Fourth  Avenue  sub- 
way in  Brooklyn  to  determine  the  rate  of 
renewal  which  might  be  expected  in  the 
subway  structures  now  being  built.  The 
Fourth  Avenue  subway  has  partitioned 
walls  between  the  tracks,  with  small  open- 
ings near  the  bottom  spaced  on  8  to  10  ft. 
centers.  The  two  outside  tracks  are  used 
for  local  service  and  the  center  tracks  for 
express  service.  It  was  found  that  when  a 
local  train  was  passing,  92  per  cent  of  the 
air  from  the  local  tunnel  went  through  the 
wall  openings  to  the  express  track  tunnel. 
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and  that  of  the  air  in  this  tunnel  30  per 
cent  passed  out  through  the  grating  of  the 
express  track  and  41  per  cent  passed 
through  the  openings  of  the  center  wall  to 
the  opposite  express  track.  When  a  local 
train  and  an  express  train  passed  side  by 
side  in  the  same  direction,  a  total  of  27.5 
per  cent  of  the  air  in  all  four  tunnels  was 
forced  out  through  the  gratings.  When  an 
express  train  passed  with  its  front  platform 
opposite  the  rear  platform  of  a  local  train 
running  in  the  same  direction,  30  per  cent 
of  the  air  in  the  four  tunnels  was  forced  out 
of  the  structure.  The  committee  concluded 
that  by  reducing  the  number  of  openings  in 
the  center  wall  between  the  express  tracks 
the  amount  of  air  forced  through  the  grat- 
ings would  be  increased,  as  well  as  the 
velocity  of  air  drawn  in  at  station  en- 
trances.    These  changes  could  be  made  at 


Girder  Bridge  Replaces  Truss  Over  Fast 

Express  Tracks 

Pair  of  105-Ton  Girders  Rolled  Across  4-Track  Railroad 
Without    Supporting    Falsework    Between    the    Tracks 


DISPENSING  with  falsework  between 
the  tracks  of  the  four-track  railroad 
below,  because  of  the  frequent  passing  of 
express  trains  on  the  center  tracks  at  70 
miles  an  hour  and  more,  a  pair  of  105-ton 
plate  girders  for  the  new  117-ft.  double- 
track  bridge  of  the  Pennsylvania  Railroad 
near  Langhorne,  Pa.,  were  rolled  longi- 
tudinally from  falsework  on  one  side  of  the 
road  below  till  they  overhung  falsework 
on  the  other  side.  The  new  bridge,  which 
has    a    concrete    floor,    replaced    an    old 


for  its  support.  On  the  caps  of  these  bents 
20-in.  I-beam  stringers  were  placed,  each 
set  of  beams  being  28  ft.  long.  These  were 
bolted  together  through  connection  angles 
on  their  ends,  with  the  joints  coming  at  the 
caps.  On  them  the  girders  were  unloaded. 
The  rest  of  the  falsework  for  the  length- 
wise roll  consisted  of  two  timber  bents  on 
either  side  of  the  Reading  tracks,  sur- 
mounted by  eight  of  the  30-in.  girder  beams 
used  later  for  the  new  bridge  floor.  These 
beams  on  the  west  side  overhung  the  tracka 
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small  expense.  It  would  not  do,  of  course, 
to  close  all  the  partition  openings,  as  ready 
access  from  one  track  to  the  others  is  often 
necessary  for  passengers  or  operatives  in 
emergency. 

Present  Plans  Indorsed 

As  a  result  of  these  investigations,  the 
committee  has  concluded  that  the  only  ob- 
jectionable condition  to  be  met  is  found 
in  the  high  temperature  in  the  subways 
during  the  summer  months,  that  no  general 
lowering  of  this  temperature  through  re- 
frigeration can  be  obtained  at  reasonable 
cost,  and  that  the  only  practicable  method 
of  relief  is  the  one  contemplated  by  the 
designers  of  providing  as  rapid  a  change  of 
air  as  possible  to  dissipate  the  heat  by  con- 
vection and  conduction.  In  the  application 
of  this  method  it  is  recommended  that  the 
location  of  sidewalk  gratings  be  carefully 
studied,  and  the  conclusion  is  reached  that 
when  this  is  done  the  gratings  will  be  found 
less  objectionable  than  any  practicable  al- 
ternative method  of  ventilation  which  would 
secure  equal  safety  and  comfort  for  the 
public  using  the  subways.  In  view  of  the 
fact  that  it  is  concluded  that  the  natural 
ventilation  by  train  movement,  employing 
large  intake  and  outlet  areas  and  renewing 
the  air  at  low  pressure  and  velocity,  is  the 
only  one  that  can  be  considered  seriously  at 
present,  it  is  further  concluded  that  any 
objections  to  the  necessary  gratings,  either 
as  regards  their  construction  or  use,  should 
be  considered  as  local  problems  and  not  as 
a  condemnation  of  the  general  application 
of  this  system. 


through-truss  bridge  on  the  Trenton  cutoff 
of  the  Pennsylvania  Railroad,  crossing  over 
the  main  line  of  the  Philadelphia  &  Read- 
ing Railway.  The  two  heavy  girders,  after 
the  longitudinal  movement  was  completed, 
were  spread  apart  to  double-track  width, 
the  floor  system  placed  and  concreted  and 
the  track  laid.  The  old  through-truss  span, 
which  carried  the  traffic  up  to  this  point, 
was  then  slid  out  and  the  new  one  rolled  in 
between  trains.  The  new  span,  which 
weighed  about  1050  tons,  with  ballast,  had 
to  be  lifted  from  the  rollers  and  supported 
on  I-beams  at  three  corners  while  the  abut- 
ments were  repaired,  and  then  lowered  to 
its  shoes.  Instead  of  the  slow  and  expen- 
sive method  of  driving  falsework  under 
the  bridge  in  front  of  the  abutments  to 
carry  the  jacks,  the  bridge  was  raised  by 
lifting  angles  bolted  to  the  ends  of  the 
girders.  The  number  of  holes  available  for 
these  connections  was  naturally  limited, 
and  it  was  necessary  to  use  Mayari  steel 
bolts,  tested  to  an  ultimate  strength  of 
122,000  lb.  per  square  inch,  for  these 
hitches.  The  old  bridge  trusses  were  tied 
together  by  two  cross  timbers  on  top,  the 
floor  system  and  bracing  removed,  and  the 
outer  truss  slid,  first  top  and  then  bottom, 
a  few  inches  at  a  time,  toward  the  other 
truss,  which  was  secured  to  the  new  girder 
on  that  cide,  until  the  two  old  trusses  were 
side  by  side  and  could  be  removed  bodily 
with  derrick  cars. 

Little  Falsework  Required 

A  side  track  south  of  the  main  line  east 
of  the  bridge  required  eight  4-pile  bents 


to  pick  up  the  ends  of  the  new  girders 
before  they  reached  the  overbalancing 
point.  These  beams  were  counterweighted 
for  their  cantilever  action  by  placing 
beams  from  the  new  bridge  floor  on  them. 
The  west  bents  rested  on  mud  sills  and 
the  east  bents  on  piles.  Both  sets  of  bents 
were  entirely  inside  of  the  falsework  for 
the  sidewise  movement,  part  of  which  was 
founded  on  piles  and  the  rest  on  sills  and 
the  steps  of  the  abutment  wing  walls.  This 
falsework  was  surmounted  by  20-in.  I-beams 
carrying  3-in.  plank  and  two  layers  of  new 
steel  rails,  between  which  roller  nests  were 
placed.  These  I-beams  passed  behind  the 
girder  beams  on  the  first  set  of  falsework, 
and  the  east  beams  were  set  after  the 
lengthwise  roll  was  made.  No  other  false- 
work was  used  for  the  new  bridge.  All 
that  described  cleared  traffic  on  both  roads 
by  safe  margins,  both  in  erection  and  in  use. 

Girders  Rolled  Lengthways 

The  girders  were  unloaded  by  two  loco- 
motive cranes,  and  set  6  ft.  6  in.  apart 
with  the  south  girder  2  ft.  8  in.  ahead  of 
the  other  to  correspond  with  the  skew  of 
the  abutments.  In  this  position  they  were 
braced  together  with  timber  bucks.  Pairs 
of  plates,  6  in.  wide,  bevelled  on  the  ends, 
and  varying  in  length  from  3  ft.  6  in.  to 
8  ft.,  were  bolted  to  the  bottom  flanges  of 
the  girders  at  four  points,  as  shown,  with 
countersunk  bolts.  These  plates  were 
backed  up  with  fillers  and  punched  to  go 
over  the  rivet  heads,  the  "fillers  being  so  ar- 
ranged that  the  bottom  surfaces  of  all  the 
plates  were  in  the  same  plane  and  lower 
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than  any  portion  of  the  girders.  These 
plates  furnished  bearings  for  the  girders 
on  the  rollers,  which  were  placed  on  the 
longitudinal  roller  ways. 

For  the  first  longitudinal  movement,  roll- 
ers were  placed  under  and  in  advance  of 
the  two  groups  of  bearing  plates  located 
approximately  at  the  quarter  points  of  the 
girders,  and  the  movement  continued  until 
the  advance  bearing  plates  were  within  12 
in.  of  the  end  of  the  I-beam  roller  ways, 
on  the  east  side  of  the  Philadelphia  &  Read- 
ing tracks. 

When  this  position  was  reached,  the  rear 
ends  of  the  girders  were  jacked  up,  rollers 
removed  from  under  the  rear  bearing  plates, 
and  additional  rollers  were  placed  under 
and  in  advance  of  a  third  group  of  bear- 
ing plates  located  approximately  at  the 
center  of  each  of  the  girders.  The  rear  end 
of  the  girders  had  been  counterweighted 
in  advance  with  I-beams,  taken  from  the 
floor  of  the  new  bridge,  so  that  when  the 
jacks  were  released  the  girders  took  a  bear- 
ing and  pivoted  about  the  new  center  bear- 
ings introduced,  thus  relieving  the  load 
from  the  forward  bearings.  The  rollers 
under  the  forward  bearings  were  then  re- 
moved, the  girders  jacked  up  at  the  rear 
end,  and  rollers  replaced  under  the  rear 
bearings. 

The  second  longitudinal  movement  then 
proceeded  until  the  advance  ends  of  the 
girders  overlapped  the  cantilevered  I-beam 
roller  ways  on  the  falsework  on  the  west 
side  of  the  Philadelphia  &  Reading  tracks. 
The  advance  ends  of  the  girders  were  then 
jacked  up,  the  rollers  under  the  center  bear- 
ings removed,  and  additional  rollers  in- 
serted under  and  in  advance  of  the  bear- 
ings at  the  advance  end  of  the  girders.  The 
jacks  were  then  released,  so  that  in  this 
position  the  girders  were  supported  on  the 
bearings  at  the  advanced  ends  and  at  the 
rear  quarter  points.  The  third  movement 
was  then  proceeded  with  until  the  entire 
longitudinal  movement  was  completed. 

As  it  was  not  desirable  to  stretch  tackle 
across  the  tracks  below,  the  entire  longi- 
tudinal movement  was  made  with  a  set  of 
falls  hitched  between  the  west  bent  of  the 
east  falsework  and  the  rear  end  of  the 
girders,  with  lead  line  to  derrick  car. 

For  maximum  loads,  when  the  girders 
were  resting  almost  entirely  on  the  center 
bearing  plates,  the  rollers  were  spaced  on 
3V2-in.  centers,  and  for  minimum  loads, 
when  the  weight  of  the  girders  was  approxi- 
mately equally  distributed  over  two  groups 
of  bearing  plates,  the  rollers  were  spaced 
on  7-in.  centers. 

Girders  Spread  and  Floor  Placed 

AVhen  the  longitudinal  movement  was  com- 
pleted the  south  girder  was  rolled  out  the 
proper  distance  on  the  falsework  provided 
for  the  sidewise  movement.  The  floorbeams 
were  then  placed  and  the  floor  concreted. 
The  bottom  forms  for  the  concrete  were 
hung  from  bolts  passing  through  short 
wood  blocks  which  rested  on  the  floorbeams. 
When  the  tracks  on  this  new  span  had  been 
laid,  the  old  bridge  was  jacked  up,  and 
thin,  lubricated  steel  .sheets  were  placed 
between  the  underside  of  the  shoes  and 
the  lower  layer  of  rails  on  which  the  old 
bridge  was  to  slide.  As  the  Trenton  cutoff 
is  principally  a  freight  route,  and  there 
were  no  limited  trains  to  take  care  of,  the 
old  and  new  spans  were  moved  separately. 
The  old  one  was  slid  out  with  two  sets  of 
wire  rope  fails  with  leads  to  derrick  cars 
at  each  side.    These  falls  were  then  over- 


hauled with  runner  lines  and  attached  to 
shackles  in  the  bottom  flange  of  the  near 
girder  of  the  new  span.  As  the  new  span 
was  4  ft.  longer  than  the  old,  these  falls 
passed  outside  the  old  end  posts  with  plenty 
of  clearance.  The  lead  lines  ran  through 
single  blocks  shackled  to  the  flange  of  the 
north  girder.  The  new  span  had  already 
been  mounted  on  roller  nests,  placed  be- 
tween the  lower  and  upper  layers  of  rails, 
on  which  the  girders  rested.  The  same 
rollers  were  used  for  both  longitudinal  and 
sidewise  movements.  The  new  span  was 
pulled  over  to  position,  jacked  up  and  the 
rollers  and  rails  removed.  The  masonry 
work  of  the  old  stone  bridge  seats  was  in 
poor  condition,  and  had  previously  been  re- 


laid  on  the  side  of  the  embankment  at  the 
east  end  of  the  bridge  and  dismantled  by 
driving  out  the  pins  and  cutting  members 
with  a  torch. 

The  girders  in  this  bridge  are  exceeded 
in  weight  and  length  only  by  those  in  the 
Boston  &  Albany  railroad  bridge  at  Wor- 
cester, Mass.,  and  those  in  the  Nickel  Plate 
bridge  at  Seventy-ninth  Street,  Chicago,  de- 
scribed on  page  354  of  the  Engineering 
Record  for  March  11,  1916. 

The  bridge  was  designed  by  H.  R.  Leo- 
nard, engineer  of  bridges  and  buildings, 
Pennsylvania  Railroad,  and  erected  under 
the  supervision  of  George  H.  Brown,  divi- 
sion engineer,  by  the  Seaboard  Construc- 
tion Company  of  Philadelphia.     The  erec- 
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placed  at  one  of  the  old  bridge  shoes  by 
a  large  block  of  concrete.  Three  similar 
bearings  had  to  be  constructed  for  the  9ther 
shoes,  and  a  new  concrete  coping  placed 
on  one  of  the  abutments.  Because  of  the 
difficulty  of  handling  the  old  truss  span, 
whose  bottom  chords  were  of  eye  bars,  this 
work  was  postponed  till  the  new  span  was 
in  place.  The  three  shoes  for  which  new 
concrete  bearings  were  required  were 
omitted  temporarily,  and  the  new  bridge 
lowered  onto  one  shoe  and  three  I-beam 
grillages  which  spanned  the  sections  to  be 
cut  out  and  replaced  with  concrete.  The 
cutting  was  done  with  air  drills  and  small 
gasoline-driven  compressors.  These  could 
be  dragged  around  by  one  man,  and  are  said 
to  have  proved  most  economical.  After  the 
blocks  were  concreted,  the  bridge  was 
raised,  the  grillages  removed,  the  shoes  set 
and  the  abutment  coping  removed  and  re- 
placed with  concrete.  The  jacking  hitches, 
shown  in  the  accompanying  sketch,  saved 
the  erection  of  falsework  which  would  have 
amounted  to  many  times  their  cost.  Thev 
were  also  convenient  to  use,  as  they  allowed 
the  jacks  to  be  set  on  solid  masonry  in 
accessible  positions. 

Old  Trusses  Removed  Bodily 

The  old  bridge  trusses  were  each  removed 
by  two  derrick  cars  after  being  brought 
together  as   indicated  above.     They  were 


tion  methods  were  planned  and  carried  out 
under  the  personal  direction  of  S.  P. 
Mitchell,  president  of  the  contracting  com- 
pany. 


Forest  Products  Laboratory  Ident- 
ifies Many  Samples  of  Wood 

MORE  THAN  1000  samples  of  wood  are 
annually  submitted  to  the  United  States 
Forest  Products  Laboratory,  Madison,  Wis., 
for  identification.  The  requests  vary  in  im- 
portance from  one  case  in  which  a  party 
wished  to  know  from  what  kind  of  wood  a 
particular  chess  pawn  was  made  to  that  of 
a  contractor  who  had  thousands  of  ties  re- 
jected by  a  railroad  on  the  ground  that  they 
were  red  oak  instead  of  white  oak  as  .speci- 
fied. 

As  a  rule,  experienced  lumbermen  can 
readily  distinguish  between  species  com- 
monly handled,  but  when  a  particular  speci- 
men shows  some  abnormal  growth  or  dis- 
coloration they  are  in  doubt.  At  the  labora- 
tory samples  are  usually  examined  under 
the  microscope,  which  makes  visible  many 
characteristics  not  visible  to  the  unaided 
eye.  The  distinguishing  characteristics  of 
over  400  native  and  100  foreign  woods  have 
been  studied  and  arranged  in  systematic 
order  for  use  in  identifying  samples  sub- 
mitted. 
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Test  Results  Give  Filter  Loss- 
of-Head  Data 

Various    Strainers,    Orifices    and    Sand    Wer« 

Tested  at  Oakland,  Cal.,  for  Friction 

CoeflScients  Much  Desired  by 

Filter  Designers 

FRICTION  coefficients  and  loss  of  head 
through  various  parts  of  a  filter  under- 
drain  system  and  the  behavior  of  different 
kinds  of  sand  were  investigated  by  Lang- 
don  Pearse  in  connection  with  experiments 
carried  out  at  the  testing  station  of  the 
People's  Water  Company,  Oakland,  Cal.,  in 
1908,  during  the  filtration  studies  at  Lake 
Chabot.  The  late  Arthur  L.  Adams  was  in 
general  charge  of  the  work,  which  was 
carried  out  by  W.  W.  DeBerard  and  Mr. 
Pearse.  The  latter  presented  the  informa- 
tion to  the  American  Waterworks  Associa- 
tion last  spring,  but  the  paper,  of  which  an 
abstract  is  here  given,  has  only  recently 
been  made  available. 

The  tests  of  the  loss  of  head  in  strainers 
used  in  rapid  filters  and  in  small  orifices 
were  made  in  an  apparatus  consisting  of  a 
redwdod  box,  18  x  18  in.  square  and  12  in. 
deep,  inside  measurements,  a  set  of  4-in. 
pipe  and  flanges  arranged  as  shown,  a  %-in. 
regulating  valve,  a  level  rod  fitted  with  a 
hook  gage,  a  gage  glass,  rubber  connecting 
tube  and  a  collecting  bucket,  holding  about 
45  lb.  of  water.  Platform  scales  completed 
the  equipment.  The  rig  was  set  up  in  the 
testing  station,  the  box  being  supported  on 
wooden  legs,  while  the  pail  was  set  on  a 
sink  with  a  drain  to  the  sewer.  At  first 
the  supply  was  taken  from  coagulated 
water,  but  the  presence  of  floe,  even  though 
a  fine  screen  was  used,  quickly  forced  a 
change   to   clear   water. 

Orifice  Plates  Tested 

The  method  of  operation  was  as  follows: 
The  orifice  plate  to  be  tested  was  set  in 
position  between  the  two  flanges  of  the 
2-in.  flange  union,  with  a  rubber  gasket  on 
each  side.  The  valve  was  then  opened  and 
the  water  allowed  to  flow  through,  the  joint 
being  carefully  inspected  for  leaks.  All  the 
bolts  in  the  flanges  were  thoroughly  tight- 
ened before  complete  submergence.  Water 
was  then  turned  into  the  box,  and  when  the 
watea  had  risen  above  the  flange  union  all 
the  air  underneath  was  sucked  out  with  a 
small  rubber  tube.  The  space  underneath 
was  always  tested  for  air  after  each  run 
at  a  given  head,  but  little  air  was  found 
after  the  first  removal.  The  water  was 
then  allowed  to  rise  in  the  standpipe  to 
the  desired  head,  and  when  the  level  in  the 
box  had  attained  a  constant  elevation  the 
hook  gage  was  set.  At  first  the  valve  was 
set,  the  readings  of  the  head  being  taken 
every  10  sec.  on  the  water  column.  It  was 
found  better  to  maintain  a  constant  level, 
which  was  readily  accomplished  by  the  aid 
of  the  extension  handle  on  the  regulation 
valve.  When  the  apparatus  had  been  run- 
ning smoothly  for  a  few  minutes,  usually 
2  and  not  over  5,  the  bucket  was  swung 
under  the  overflow  and  allowed  to  fill  for 
an  even  number  of  minutes.  It  was  then 
removed,  weighed  on  scales  and  emptied. 
The  weight  of  a  cubic  foot  of  water  was 
taken  at  62.4  lb.  No  correction  was  made 
for  temperature. 

As  all  the  tests  were  made  with  the 
orifices  or  strainers  submerged,  the  head,  h, 
in  feet,  given  in  the  tables,  is  the  actual 
head  lost  in  passing  through  the  orifice  or 
strainer,  and  is  measured  by  the  difference 
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of  level  of  the  water  inside  the  standpipe 
and  inside  the  redwood  box. 

In  the  tables  the  following  abbreviations 
are  used:  d  =  diameter  of  orifice,  t  =  thick- 
ness of  plate,  C  =  coefficient  of  discharge. 
The  orifices  in  table  1  were  holes  drilled 
through  steel  plates,  all  burrs  being  care- 
fully removed.  With  a  very  few  exceptions 
the  coefficient  C  varied  but  little  for  the 
range  of  head  tried  on  any  one  orifice.  On 
orifices  50  and  49  two  independent  sets  of 
observations  gave  results  somewhat  at 
variance  as  noted. 

Strainer  Plate  Resxh^ts 

The  resulting  C  is  computed  on  both  the 
supply  pipe  and  the  openings  for  strainers 
of  the  Wilson,  Greer  and  Little  Falls  type. 

For  the  Wilson  type,  as  used  at  Bing- 
hamton,  N.  Y.,  the  average  of  three  heads, 
2.173,  3.96  and  7.18  ft.,  gave  C  values  of 
0.329  based  on  the  slots  and  0.42  based  on 
the  pipe  area.  The  pipe  area  is  0.864  sq.  in. 
and  the  slot  area  1.101  sq.  in. 


Table  1 — Tbstb  of  Orifices 


Nominal 
Dimensions 


Actual 
Dimensions 


d 

In. 

y* 

3/16 
5/32 

% 
3/32 
1/16 

Vi 
3/16 
5/32 

3/32 
1/16 


t 

In. 

1/16 

1/16 

1/16 

1/16 

1/16 

1/16 

5/6< 

5/64 

5/64 

5/64 

5/64 

5/64 


d 

In. 
0.2486 
0.189 
0.1569 
0.1266 

o.ons 

0.0619 

0.25  • 

0.1904 

0.1572 

0.1272 

0.093S 

0.0609 


t 

In. 
0.0601 
O.OuOl 
0.0601 
0.0601 
0.0601 
0.0601 
0.0801 
0.0801 
0.0801 
0.0801 
0.0801 
0.0801 


Ratio 

d 

t 
4.138 
3.15 
2.61 
2.11 
1.547 
1.03 
3.01 
2.38 
1.96 
1.59 
1.17 
0.761 


Aveage 

Value 
C 

0.624 
0.612 
0.622 
0.635 
0.68t 
0.741* 
0.612 
0.612 
0.678 
0.718 
0.739 
0.852 


Range  of 
HeadPt 
1.25-  9.91 
2.0  -10.0 
1.20-10.0 
1.99-10.0 
1.20-10.0 
1.99-10.0 
1.92-  9.8 
1.99-  9.92 
2.0  -10.0 
2.0  -10.0 
2.0  -10.0 
2.0  -10.0 


No.  of 
Tests 
Averaged 
13 
13 
11 
10 
10 

9 
11 

S 

5 

5 

5 

S 


•Averaged  from  2  sets,  C'=  0.689  and  C  =  0.794. 
tAveraged  from  2  sets,  C  =  0.780  and  O  =  0.640. 
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The  Denver  strainer,  tested  at  three 
heads,  1.049,  1.326  and  1.555  ft.,  gave  a  C 
value  of  0.731. 

In  the  Greer  strainer  the  throat  and  slot 
areas  are  0.132  and  0.4844  sq.  in.  respec- 
tively. The  C  coefficients  were  found  to  be 
0.7077  for  the  throat  and  0.1929  for  the 
slots  on  heads  varjing  from  1.074  to  7.654 
ft.  in  fifteen  different  runs. 

The  Little  Falls  strainer  has  an  inlet 
pipe  of  0.1135  sq.  in.  area,  while  the  holes 
have  an  area  of  0.1161  sq.  in.  C  varied 
from  0.48  to  0.49  on  the  inlet  area  and  from 
0.469  to  0.479  based  on  the  hole  area.  There 
were  three  runs  at  each  of  the  six  different 
heads,  the  latter  varying  from  1.07  to 
3.14  ft. 

In  the  Columbus  (Ohio)  strainer  plate 
the  average  coefficient  C  for  twenty-eight 
observations  was  0.736  for  heads  varying 
from  1  to  10  ft. 

Combined  Sand  and  Strainer  Tests  Made 
IN  Filters 

Tests  of  loss  of  head  in  the  strainers  and 
sand  were  made  in  the  working  experi- 
mental filters,  each  4  ft.  square  inside 
dimensions.  In  filter  2,  the  underdrain  was 
of  the  combined  type  designed  to  use  air 
and  water  alternately  through  a  single  pipe 
system  similar  to  the  one  installed  at  Har- 
risburg.  Pa.  This  underdrain  consisted  of 
a  3-in.  galvanized-iron  pipe  header  with 
eight  lateral  pipes,  l^i-in.  diameter, 
spaced  on  6-in.  centers.  On  the  underside 
of  the  pipes  were  drilled  7/32-in.  diameter 
holes  spaced  on  3-in.  centers,  making  a  total 
of  128  holes,  with  a  total  area  of  4.81  sq. 
in.,  equivalent  to  0.21  per  cent  of  the  area 
of  the  filter. 

Filter  3  was  designed  for  a  high-rate 
wash,  with  water  only,  using  a  pipe  system 
similar  to  the  first,  but  with  a  4-in.  header 
and  2-in.  laterals.  On  the  underside  of  the 
pipes  there  were  drilled  eight  rows  of  fif- 
teen holes  each,  of  approximately  5/16  in. 
diameter.  The  total  area  of  the  holes  was 
9.204  sq.  in.,  equivalent  to  0.40  per  cent  of 
the  area  of  the  filter.  A  wire  screen  was 
placed  over  the  gravel  and  tied  down  to 
prevent  displacement  by  the  high  velocity 
of  the  wash  water. 

Filter  4  had  an  underdrain  modeled  after 
that  at  Cincinnati,  Ohio,  except  that  it  was 
built  of  wood  instead  of  concrete,  and  the 
wire  screens  over  the  gravel  were  omitted. 
There  were  six  plates,  each  containing  fifty- 
eight  holes  3/16  in.  in  diameter.  The  total 
area  of  the  348  holes  in  the  plates  was  9.6 
sq.  in.,  equivalent  to  0.42  per  cent  of  the 
area  of  the  filter.  During  the  experiments 
the  filter  was  rebuilt,  using  plates  each  con- 
taining the  same  number  of  holes  as  before, 
but  Ys  in.  in  diameter,  equivalent  to  0.18 
per  cent  of  the  area  of  the  filter. 

The  curves  shown  are  on  a  logarithmic 
scale.  In  each  case  for  filters  2,  3  and  4  a 
curve  is  drawn  showing  the  strainer  or 
plate  loss  and  the  sand  loss  for  various  rates 
of  wash  water.  In  addition,  the  rise  of  the 
sand  is  given.  In  general  the  finer  sand 
with  a  higher  uniformity  coefficient  rose  to 
a  greater  height  with  a  given  vertical  rise 
of  wash  water. 


Reproduction  Cost  Allocated  Between  Freight 
and  Passenger  Service 

Engineer  of  Missouri  Public  Service  Commission  Uses  Ton-Mile  Basis 
Mainly    in    Report    on    Mississippi    River    &    Bonne    Terre    Railway 


Metered  Services  in  Kansas  City  num- 
bered 71  per  cent  of  the  total,  according  to 
the  report  for  the  year  ending  April  19, 
1915,  by  D.  L.  Wheelock,  superintendent  of 
the  meter  division  of  the  water  department. 
There  are  at  present  35,601  meters  of  vari- 
ous makes  in  service,  of  which  5059  were 
set  during  the  last  fiscal  year. 


ALLOCATION  of  reproduction  cost  be- 
tween freight  and  passenger  service  is 
included  in  the  appraisal  report,  recently 
completed,  of  W.  W.  K.  Sparrow,  assistant 
chief  engineer  of  the  Missouri  Public  Serv- 
ice Commission,  on  the  Mississippi  River  & 
Bonne  Terre  Railway.  This  railway,  a 
small  one  in  the  southeastern  part  of  the 
state,  had  opposed  the  two-cent  fare  law 
ever  since  its  passage  some  eight  years  ago. 
Although  the  state  won  when  the  case  was 
fought  through  to  the  U.  S.  Supreme  Court, 
the  court  holding  that  the  evidence  did  not 
show  the  rate  to  be  confiscatory,  the  railway 
applied  for  relief  to  the  State  Public  Serv- 
ice Commission  when  it  was  created  a  short 
time  afterward,  asking  for  an  increase  in 
passenger  rates  only.  And  the  commission 
ruled  that  before  it  could  pass  upon  the 
question  a  valuation  must  be  made,  showing 
the  cost  of  reproduction  new  and  the  cost 
of  reproduction  new  less  depreciation, 
with  the  property  in  use  of  freight  service 
and  passenger  service  shown  separately. 

As  W.  J.  Wilgus  did  in  his  allocation  of 
maintenance  expenses  in  the  Ulster  &  Del- 
aware case  (see  the  Engineering  Record  of 
Aug.  21,  1915,  page  226),  Mr.  Sparrow  has 
made  the  ton-mile  the  fundamental  basis  of 
his  division  of  the  accounts.  His  problem 
was  complicated  by  the  fact  that  some  of 
the  lines  of  the  railway  carry  no  passenger 
traffic,  and  that  certain  facilities  used  by 
the  whole  system  had  to  be  allocated  to  the 
different  lines  accprding  to  their  traffic,  as 
well  as  to  the  classes  of  traffic  of  the  whole 
system.  The  appraisal  itself  is  notably 
different  from  that  of  some  other  state 
commissions  in  that,  for  example,  contin- 
gencies, appreciation  of  roadbed  and  land 
values  in  excess  of  present  normal  market 
value  are  allowed,  the  latter  being  deter- 
mined by  an  unusual  process  set  forth  in 
the  report.  The  following  abstract  of  the 
report  is  intended  to  embrace  only  such 
phases  and  items  of  the  appraisal  as  have 
been  handled  in  an  unusual  way. 

The  Railroad 

The  first  line  of  the  Mississippi  River  & 
Bonne  Terre  Railway  was  built  about  1880, 
and  extensions  and  branch  lines  were  con- 
structed from  time  to  time  until  a  main- 
track  mileage  of  64  miles  was  reached. 
Some  of  the  lines  are  used  exclusively  for 
freight.  The  road  is  built  through  a  heavy 
rolling  country.  On  the  main  line  the  rul- 
ing grade  is  1.8  per  cent  and  the  maximum 
curvature  12  deg.  Of  the  branch  lines  the 
ruling  grade  is  3  per  cent  and  the  maximum 
curvature  18  deg.  The  road  has  its  main 
outlet  at  Riverside,  the  northern  terminus, 
where  it  connects  with  the  St.  Louis,  Iron 
Mountain  &  Southern  Railway. 

Basis  of  Reproduction,  Conditions  as  on 
Date  of  Valuation 

In  making  the  appraisal  in  connection 
with  the  rate  controversy,  we  have  as- 
sumed : 

(a)  That  the  road  is  to  be  reproduced  as 
it  existed  at  the  date  of  valuation,  of  new 
material,  at  proper  prices  existent  at  that 
date. 

(b)  That  the  physical  and  topographical 


conditions  of  the  country  through  which  it 
passes  and  the  condition  as  to  population, 
business  capacity  and  property  values  in 
the  territory  served  by  it  are  as  existing 
at  the  date  of  valuation. 

(c)  That  all  transportation  facilities  ex- 
isting at  the  date  of  valuation,  with  the 
exception  of  the  property  under  course  of 
reproduction,  are  in  existence. 

(d)  That  as  the  construction  of  the  prop- 
erty being  reproduced  proceeds  it  shall  be 
available  for  transportation  purposes. 

(e)  That  the  records,  plans  and  other 
historical  data  in  possession  of  the  com- 
pany at  the  date  of  valuation  are  available 
for  use  and  reference  as  a  means  of  arriv- 
ing at  correct  estimates. 

The  method  of  ascertaining  cost  of  repro- 
duction new  under  the  assumed  conditions 
as  stated  was  not  applied  in  the  determina- 
tion of  the  value  of  the  land. 

Utilization  of  Federal  Inventory 

To  avoid  the  unnecessary  duplication  of 
work  and  expense  the  state  commission 
sought  and  obtained  the  co-operation  of  the 
Division  of  Valuation  of  the  Interstate  Com- 
merce Commission,  which  had  begun  work 
in  the  state.  The  division  proceeded  with 
the  inventory  on  this  property  and  allowed 
the  state  commission  engineers  to  accom- 
pany the  field  parties  and  make  copies  of 
such  information  as  they  desired.  The  road 
and  track  party  completed  its  work  in  Feb- 
ruary, 1915,  and  later  in  the  year  a  bridge 
and  building  party  and  a  mechanical  party 
covered  the  system.  The  right-of-way 
was  inventoried  by  the  state  commission's 
engineers,  no  inventory  of  the  property  be- 
ing made  by  the  Division  of  Valuation  at 
this  time. 

For  the  purpose  of  making  a  division  of 
the  property  between  freight  and  passenger 
service,  the  commission's  engineers  made 
a  careful  and  independent  study  of  the 
property,  classifying  it  under  three  heads, 
according  as  it  was  used  exclusively  for 
freight,  passenger  or  joint  service. 

Clearing  and  grubbing  has  been  esti- 
mated on  the  basis  of  the  amount  of  such 
work  that  would  have  to  be  performed 
were  the  line  being  constructed  at  this 
time. 

Shrinkage  of  Embankment 

No  addition  was  made  to  the  embank- 
ment quantities  as  computed  from  the 
actual  measurements  made  in  the  field.  It 
is  recognized  that  earth  in  a  well  compacted 
embankment  will  occupy  less  volume  than  in 
its  original  position,  but  as  offsetting  this 
the  solid  rock  when  broken  up  will  occupy 
a  relatively  greater  volume. 

As  a  rough  average  approximation, 
clayey  earth  is  usually  estimated  to  shrink 
10  per  cent  and  solid  rock  to  swell  from  40 
to  50  per  cent.  The  classification  of  road- 
bed material  for  this  line  was  as  follows: 
Earth,  43  per  cent;  chat  from  the  neigh- 
boring mines  and  loose  rock,  44  per  cent; 
solid  rock,  13  per  cent.  If  the  earth  is 
assumed  to  shrink  10  per  cent,  the  solid 
rock  to  swell  45  per  cent  and  the  loose  rock 
and  chat  occupy  approximately  the  same 
volume,  the  swell  in  the  rock  will  more  than 
off.set  the  shrinkage  in  the  earth.  Probably  a 
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part  of  the  voids  of  the  rock  is  filled  by  the 
earth,  but  how  much  is  impossible  of  even 
an  approximation  without  knowledge  of  the 
manner  in  which  the  materials  were  de- 
posited. 

For  these  reasons  it  has  been  considered 
quite  impossible  to  make  any  approxima- 
tion of  the  additional  quantities,  if  there  be 
any,  as  should  be  added  on  account  of 
shrinkage,  and  it  was  therefore  decided  to 
consider  this  feature  in  connection  with 
appreciation  of  roadbed,  and  make  a 
blanket  allowance  to  cover  both. 

Appreciation  Allowed 

Those  opposing  any  allowance  for  ap- 
preciation claim  either  that  it  costs  noth- 
ing or  that  if  it  did  cost  anything  it  was 
paid  for  out  of  operating  expenses  and 
therefore  it  would  be  improper  to  capitalize 
it.  In  reply  to  the  first  argument  the  writer 
believes  that  in  common  equity,  if  you  are 
going  to  decapitalize  on  account  of  the  ac- 
tion of  the  elements  in  causing  physical 
depreciation,  you  certainly  ought  to  cap- 
italize any  added  value  brought  about  by 
the  game  forces ;  and  in  reply  to  the  second 
argument,  the  writer  is  of  the  opinion  that 
the  additional  cost  during  the  first  few  years 
of  operation  is  incorrectly  termed  main- 
tenance, and  is  in  reality  a  deferred  con- 
struction cost. 

Our  principal  problem  is  to  report  all  ele- 
ments of  value,  and  the  seasoned  and  solidi- 
fied roadbed  has  without  argument  an 
element  of  value  not  found  in  entirely  new 
construction;  We  have  no  means  of  deter- 
mining the  amount  of  solidification  or  set- 
tlement, or  its  value,  but  an  estimate  has 
been  made  based  on  the  increased  cost  of 
maintenance  for  the  first  five  years,  and 
an  addition  of  10  per  cent  has  been  made  to 
all  embankment  quantities  to  cover  both 
shrinkage  and  solidification  of  roadbed. 
This  is  believed  to  be  conservative. 

Unusual  Treatment  of  Land 

As  already  stated,  the  value  of  the  land 
has  not  been  determined  by  the  method  of 
cost  of  reproduction  new.  The  "fair  pres- 
ent value,"  as  shown  in  this  appraisal,  has 
been  arrived  at  in  conformity  with  the  prin- 
ciples laid  down  in  the  opinion  of  this  com- 
mission in  the  Missouri  Southern  case.  In 
that  opinion  Commissioner  Kennish,  dis- 
cussing this  question,  says: 

"In  our  opinion,  it  was  not  intended  to 
be  held  in  the  case  quoted  from  (Minnesota 
Rate  Cases,  230  U.  S.,  352)  that  if  the 
company  necessarily  incurred  cost  in  ac- 
quiring its  right-of-way  in  excess  of  the 
market  value  of  the  land,  that  such  be  es- 
tablished by  competent  evidence,  the  court 
would  still  be  limited  in  determining  right- 
of-way  value,  to  the  market  value  of  con- 
tiguous lands.  For  the  necessary  invest- 
ment of  a  common  carrier  in  acquiring  a 
right-of-way  is  clearly  a  property  right, 
and  as  such  is  entitled  to  protection  by  con- 
stitutional guarantee.   .    .    . 

"In  our  opinion,  in  determining  the  fair 
present  value  of  the  right-of-way,  the  com- 
pany is  entitled  to  the  same  value  per  acre 
as  the  present  market  value  of  contiguous 
lands,  plus  the  added  co.st  of  acquisition  as 
shown  by  the  evidence." 

The  sum  and  substance  of  this  decision 
is  that  in  such  cases  as  the  company  in  ac- 
quiring its  lahd  necessarily  incurred  costs 
in  excess  of  the  market  value  of  the  land 
at  that  time,  the  fair  present  value  shall  be 
such  original  cost  plus  the  increment  in  the 
value  of  the  land  since  its  acquisition  up  to 


the  present  date,  the  cost  of  acquisition  to 
the  company  being  the  difference  between 
the  market  value  of  the  land  at  the  date  of 
acquisition  and  the  cost  to  the  company. 
Where  the  land  was  donated,  or  where  the 
original  cast  did  not  exceed  or  was  less 
than  the  market  value  at  the  date  of  acqui- 
sition, the  fair  present  value  is  the  present 
market  value  of  similar  and  contiguous 
lands. 

Land  Data  Required 

It  was  therefore  necessary  in  order  to  ar- 
rive at  the  fair  present  value  to  determine 
(a)  the  original  cost  to  the  company,  (b) 
the  market  value  of  the  land  at  the  date  of 
acquisition,  and  (c)  the  market  value  of 
contiguous  and  similar  land  as  of  the  date 
of  valuation. 

In  obtaining  the  original  cost  the  rail- 
way company's  deeds,  records  and  all  docu- 
ments relating  to  this  subject  were  care- 
fully examined.  Every  deed  was  also 
checked  up  with  the  right-of-way  maps  of 
the  company.  The  records  of  both  county 
courts  .were  also  examined  in  checking  up 
such  information  as  was  deemed  necessary. 
In  obtaining  the  original  market  value  of 
the  land  recourse  was  had  to  inhabitants 
who  resided  in  the  neighborhood  before  the 
railway  was  built,  and  also  to  others  well 
informed  as  to  conditions  and  values  of 
land  at  that  time.  In  obtaining  the  present 
market  value  of  land  a  most  thorough  and 
detailed  investigation  was  made.  Begin- 
ning at  Riverside,  the  entire  right-of-way 
of  both  main  and  branch  lines  was  person- 
ally examined.  Inquiries  were  made  as  to 
sales  of  land  in  the  vicinity  of  the  right-of- 
way  within  recent  years,  and  a  considerable 
number  of  such  sales  were  run  down,  and 
the  amount  of  the  transaction  ascertained. 
Also  what  were  considered  to  be  the  best 
informed  authorities  were  interviewed  and 
their  opinions  obtained  as  to  the  market 
value  of  land  in  the  vicinity  of  the  right- 
of-way. 

The  unit  prices  were  arrived  at  after 
making  a  careful  examination  of  the  rec- 
ords of  this  and  other  railway  companies 
in  this  part  of  the  state.  Contracts  and 
records  of  actual  cost  were  investigated  as 
an  aid  in  determining  the  proper  prices  for 
work  of  similar  character  at  the  date  of 
valuation.  Material  prices  were  arrived  at 
after  studying  the  prevailing  prices  and 
price  tendencies  during  a  reasonable  period 
preceding  the  date  of  valuation.  Contrac- 
tor's profit,  freight,  inspection  and  other 
charges  usuall.v  attendant  to  railroad  con- 
struction were  included  in  the  unit  prices 
adopted. 

Engineering  Estimated  in  Detail 

A  program  covering  the  period  of  con- 
struction was  made  out  and  a  detailed  esti- 
mate made  of  the  cost  of  the  engineering, 
embracing  all  the  necessary  work  involved 
under  the  following  divisions :  (1)  Recon- 
naissance, (2)  preliminary  surveys,  (3) 
final  location,  (4)  special  designing  of 
bridges  and  buildings,  (5)  construction, 
(6)  equipment,  (7)  preparation  of  records, 
maps  and  plans. 

Legal  expenses  were  assumed  to  be  1 
per  cent  on  all  road  accounts  exclusive  of 
land.  Organization,  taxes,  stationery  and 
printing  were  assumed  to  be  IV2  per  cent 
on  all  road  and  equipment  accounts  ex- 
clusive of  land.  Interest  during  construc- 
tion was  allowed  at  the  rate  of  3  per  cent 
on  the  total  cost  to  reproduce  new  for  the 
full  estimated  period  of  construction.     No 


allowance  was  made  for  discounts  on  bonds. 

Contingencies  may  be  divided  into  two 
classes — contingencies  of  commission  in  in- 
ventory, and  contingencies  of  construction. 
As  regards  the  former,  we  believe  that  in 
view  of  the  care  and  thoroughness  with 
which  this  inventory  was  prepared  and  the 
very  complete  records  of  the  company  the 
error  in  this  respect  is  small.  As  to  con- 
tingencies of  construction,  while  it  is  true 
that  the  knowledge  gained  from  the  study 
of  the  records  and  construction  of  the  road 
in  the  past  ought  to  be  of  considerable  as- 
sistance in  arriving  at  an  accurate  esti- 
mate, and  without  doubt  eliminates  some 
items  of  contingency,  yet  we  believe  that  it 
would  be  unreasonable  to  assume  that  suCh 
knowledge  would  enable  any  one  to  fore- 
tell and  provide  for  all  the  uncertain  and 
indeterminate  expenses  entirely  dependent 
upon  circumstances  and  conditions  which 
might  arise  were  the  line  being  reproduced 
to-day.  No  better  illustration  of  this  can 
be  given  than  the  present  war  in  Europe. 
Had  the  contract  for  this  road  been  let,  say, 
a  year  previous  to  the  assumed  date  of  valu- 
ation, which  was  June  30,  1915,  on  prices 
prevalent  at  that  time,  the  work  could  not 
have  been  completed  on  the  estimate. 

The  value  of  the  stores  and  supplies  on 
hand  as  shown  by  the  books  of  the  company 
for  June  30,  1914,  together  with  what  was 
considered  a  reasonable  amount  of  working 
cash,  was  allowed  under  the  head  of  work- 
ing capital  and  stores  and  supplies  on  hand. 

Depreciation 

At  the  conference  held  in  Washington 
May  27-29,  1915,  by  the  Division  of  Valua- 
tion, Interstate  Commerce  Commission,  the 
answer  of  the  state  commissions  to  the 
question,  "How  shall  depreciation  be  de- 
termined?" was  as  follows: 

"Deferred  maintenance,  if  any,  should 
first  be  determined.  Age  to  date  of  ap- 
praisal and  scrap  value  shall  be  ascer- 
tained and  stated.  Expected  life  shall  be 
determined  after  inspection,  examination  of 
records  and  consideration  of  all  factors 
that  affect  the  period  of  usefulness.  The 
accrued  depreciation  shall  then  be  ascer- 
tained by  ratio  which  age  bears  to  total 
life  applied  to  cost  less  scrap  value.  De- 
ferred maintenance,  if  any,  shall  be  added 
to  this  amount." 

The  general  principles  as  covered  by  the 
foregoing  answer  have  governed  the  State 
commission's  engineers  in  arriving  at  the 
depreciation  as  reported.  In  the  case  of 
shop  machinery  and  equipment  the  service 
conditions  determined  by  the  engineers  of 
the  Interstate  Commerce  Commission  and 
the  master  mechanic  of  the  railway  were 
adopted. 

Allocation  According  to  Use 

The  decisions  of  the  United  States  Su- 
preme Court  clearly  established  the  prin- 
ciple that  the  reasonableness  of  passenger 
or  freight  rates  shall  be  determined  upon 
the  fair  value  of  the  property  used  in  each 
service.  This  appraisal,  therefore,  to  be  of 
any  value  to  the  commission  in  passing  upon 
the  merits  of  the  railway  company's  appli- 
cation for  an  increase  in  passenger  rates, 
must  show  the  cost  of  reproduction  new 
and  cost  of  reproduction  new  less  deprecia- 
tion not  only  for  the  whole  properties,  but 
also  for  the  property  used  in  freight  service 
and  for  that  used  in  passenger  service. 

With  this  end  in  view  the  commission's- 
engineers  made  a  careful  and  detailed  study 
of  the  properties  in  conjunction  with  C.  H. 
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Fake,  chief  engineer  of  the  railway,  and 
have  separated  all  property  used  exclusively 
in  freight  service,  used  exclusively  in  pass- 
enger service  or  used  jointly. 

In  the  Minnesota  rate  decision  the  United 
States  Supreme  Court  said:  "When  rates 
are  in  controversy  it  would  seem  to  be 
necessary  to  find  a  basis  for  a  division  of  the 
total  value  of  the  property  independently  of 
revenue,  and  this  must  be  found  in  the  use 
that  is  made  of  the  property ;  that  is,  there 
should  be  assigned  to  each  business  that 
proportion  of  the  total  value  of  the  prop- 
eirty  which  will  correspond  to  the  extent 
of  its  employment  in  that  business." 

Relative  to  the  term  "use,"  it  may  be 
considered  that  the  use  made  of  the  track 
is  best  measured  by  the  occupancy,  or,  on 
the  other  hand,  that  the  amount  of  wear 
and  tear  of  the  track  is  the  best  gage. 
There  also  enters  the  question  of  the 
weather  stress,  which  cannot  be  divided  on 
any  basis  of  use.  It  is  estimated  that  from 
25  to  50  per  cent  of  the  expense  of  main- 
taining a  track  is  due  to  the  action  of  the 
elements. 

Locomotive  Ton-Mile  or  Gross  Ton-Mile 

There  are  also  the  divergent  views  of 
those  favoring  the  locomotive  ton-mile  as 
against  those  who  think  the  gross  ton- 
mile  is  the  proper  basis  for  dividing  those 
accounts  and  are  directly  affected  by  the 
weight  of  the  traffic.  Those  who  champion 
the  locomotive  ton-mile  contend  that  the 
gross  ton-mile  basis  does  not  take  into 
consideration  nor  compensate  for  the 
greater  speed  of  passenger  trains  over 
freight  trains.  They  hold  that  the  high- 
speed passenger  train  does  more  damage 
to  the  track  and  structures  and  consequently 
increases  the  cost  of  maintenance.  Those 
favoring  the  gross  ton-mile  method  con- 
tend that  the  greater  speed  of  the  passenger 
trains  is  more  than  offset  by  the  destruc- 
tive action  of  freight  trains,  such  as  drip- 
pings from  refrigerator  cars,  which  are 
detrimental  to  the  floorbeams  and  stringers 
of  steel  bridges  and  to  track  fastenings, 
rails  and  switches;  the  more  imperfect 
equipment  with  much  higher  wheel  concen- 
tration, the  stiffer,  more  rigid  and  less 
delicately  adjusted  springs  of  freight  cars, 
which  cause  greater  shock  to  the  track  and 
structures. 

The  writer  believes  that  in  the  absence 
of  any  exact  scientific  basis  for  determin- 
ing the  relative  amount  of  injury  done  to 
the  track  by  freight  and  passenger  service 
and  also  in  view  of  the  many  unknown  and 
indeterminate  factors,  such  as  the  damage 
caused  by  elemental  action,  the  gross  ton- 
mile  method  is  the  more  reasonable  and 
equitable  in  arriving  at  what  in  the  final 
analysis  cannot  be  regarded  as  anything 
but  an  approximation.  No  attempt  has 
been  made  to  take  weather  stress  into  con- 
sideration, as  it  seems  foolish  to  undertake 
refinements  at  this  one  point. 

Apportionment  Based  on  One  Month's 
Test 

The  apportionment  between  freight  and 
passenger  service  of  that  property  in  joint 
use  of  both  classes  of  service  is  baaed  upon 
figures  obtained  during  a  test  extending 
over  the  month  of  September,  1914.  The 
basis  of  the  apportionment,  together  with 
the  percentages  for  each  account,  are  as 
shown  in  the  accompanying  tables.  The 
property  in  exclusive  passenger  or  ex- 
clusive freight  use  is,  of  course,  allocated 
direct. 


The  apportionment  of  all  equipment  be- 
tween freight  and  passenger  service  has, 
with  the  exception  of  work  equipment,  been 
made  in  accordance  with  the  class  and  char- 
acter of  the  equipment. 

The  locomotives  have  been  apportioned 
between  main  and  branch  lines  on  the  basis 
of  the  locomotive  ton-mile  rather  than  the 
locomotive  mile,  for  the  reason  that  the 
weight  of  the  engine  directly  reflects  its 
value,  and  consequently  this  method  gives 
the  more  accurate  and  scientific  results. 
For  example,  it  is  quite  possible  for  the 
lighter  locomotives  to  be  used  on  the  branch 


lines  and  make  the  same  mileage  as  the 
heavier  ones  on  the  main  line.  In  such  a 
case  a  division  of  values  on  the  basis  of 
locomotive  miles  would  give  incorrect  re- 
sults. 

The  work  equipment  has  been  appor- 
tioned between  freight  and  passenger  ser- 
vice on  the  basis  of  locomotive  ton-miles, 
as  it  is  believed  that  the  relative  volume  of 
traffic  thus  reflects  the  use  made  of  this 
class  of  equipment.  The  percentage  to 
freight  service  is  80  per  cent,  and  to  pass- 
enger service  20  per  cent.  The  results  thus 
obtained    are    then    apportioned    between 


Tablk  I — Basib  of  Apportionment  op  Main-Linb  Road  Items,  and  Frbiqht  and  Passsnozh  Pebckntaoks 

Per  cent  of  total 


Engineering 

Grading;  bridges,  trestles  and  culverts:-  ties;  rails; 
other  track  material;  ballast;  track  lading  and  sur- 
facing; roadway  buildings;  roadway  machines; 
roadway  small  tools 

Land  for  transportation  purposes;  tunnels  and  sub- 
ways, right-of-way  fences;  crossings  and  signs; 
signals  and  interlockers 

Station  and  office  buildings 


Water  stations 
Fuel  stations 


Shops  and  engine  houses 

Engine  house  and  miscellaneous  buildings,  Hercu- 

lancum 
Buildings   under  this   account  located   at    Bonne 

Terre 


Machine  and  boiler  shop 

Engine  house 

Flue  rack  and  flue-cleaning  sheds;  oil  houses; 

sand  drying  house;  sand  trestle;  cinder  pit 
Woodworking  shop 
Blacksmith's  shop;  coal  bouse;  master  mechanic's 

office  and  vault 
Paint  shop 
Store  house;  yard  toilet  house;  hose  house;  scrap 

platform;  sewerage  and  drainage;  water-supply 

system 
Power-plant  buildings 


Boiler  and  pump  room 
Transformer  house 
Power  distribution  system 
Shop  machinery 

Property  under  this  account  located  at  Riverside, 
Herculaneum,  Flat  River,  Rivermines  and  Elvins 
Property  under  this  account  located  at  Bonne  Terre 
in  common  to  whole  system. 


Engine  house 
Machine  shop;  boiler  shop 
Flue  cleaning  shed 
Woodworking  shop 

Blacksmith's  shop;  master  mechanic's  office 
Paint  shop 

Miscellaneous  tools  and  eqxiipment  in  Bonne  Terre 
yards 
Power-plant  machinerj* 


Basis  of  apportionment  Freight 

Average  of  value  of  allocations,  accounts  3  to  46  in-     77.5 

76.6 


elusive 
Locomotive  ton-miles 


Power  substation  apparatus 


Revenue  train-miles 


Detailed  estimate  made  separating  such  space  in  ex-     .  .  . 
elusive  use  of  freight  or  passenger  service.    Space 
in  joint  service  apportioned  on  basis  of  revenue 
tram-mile. 
Cost  of  water  supplied  to  each  class  of  service  78 

Cost  of  fuel  supplied  to  each  class  of  service.  Only  78 
fuel  station  is  at  Bonne  Terre  and  is  common  to 
whole  system.  Apportionment  between  freight 
and  passenger  is  made  for  whole  system  and  then 
further  apportioned  between  main  and  branch 
lines  on  locomotive-mile  basis. 

Cost  of  service  rendered  66 

Apportionment  between  freight  and  passenger  made 
for  whole  system  as  shown  below,  and  then  further 
apportioned  between  main  and  branch  lines  ac- 
cording to  the  percentages  in  Table  2 

Cost  of  locomotive  repairs 

Cost  of  service  rendered 

Locomotive-miles 

Cost  of  repairs  to  freight  and  passenger  cars 
Cost  of  repairs  to  all  equipment 

Used  exclusively  in  passenger  service 
Average  of  value  of  above  allocations 


Apportioned  on  basis  of  power  supplied  and  amount* 
allocated  to  freight  and  passenger  service  of  shops 
to  which  power  is  supplied 


Same-basis  as  power-plant  buildings 

Cost  of  locomotive  repairs  80 

Apportionment  between  freight  and  passenger  made  .  ,  .  . 
for  whole  system  as  shown  below,  and  then  further 
apportioned  between  main  and  branch  lines  as  p  r 
Table  2 

Cost  of  service  performed  90 

Cost  of  locomotive  repairs  80 

Locomotive  miles  76.5 

Cost  of  repairs  to  freight  and  passenger  cars  90 

Cost  of  repairs  to  all  equipment  88 

Used  exclusively  for  passenger  .... 

Average  of  values  of  above  allocations  82.5 

Apportioned  on  basis  of  power  supplied  and  amounts 
allocated  to  freight  and  passenger  service  of  shops     80 
to  which  power  is  supplied 

Same  basis  as  power-plant  machinery  88 


Passen- 
ger 

22.6 
23.5 


55 


22 
22 


34 


80 
90 
70 

20 
10 
30 

90 

88 

10 
12 

•73  .'5 

100 
26.6 

80 
88 
88 

20 
12 
12 

20 


10 
20 
23. 
10 
12 
100 
17. 


20 
12 


Table  2 — Apportionment  in  Pebcbntaoss  of  Bonne  Terre  Shops  and  Engine  Hocse  Between  Main  and  Branch  Liner 


Main  Line 


Hoffman 
Branch 


Irv- 
itle. 


Item 

Machine  shop  and  boiler 
shop,  engine  house,  flue 
rack  shed,  flue  cleaning 
shed,  oil  houses,  sand-dry 
ing  house,  sand  trestlG 
cinder  pit 

Woodworking  shop 

Blacksmith  shop,  coal  house, 
master  mechanic's  ofiice 
and  vault 

Paint  shop 

Store  house,  yard  toilet 
house,  hose  house,  scrap 
platform,  sewerage  and 
drainage,  water-supply 
system 


Basis  of  division 
Locomotive  miles 


Freight 
74.2 


Car  mileage,  freight  and 

passenger 
Locomotive  freight  and 

passenger  car  mileage 

Passenger  car  miles 
Average  of  above  allo- 
cations 


83.5 
82.3 


Passen- 
ger 

90.5 


91.0 
91.0 


91.0 
90.9 


Freight 
14.7 


8.3 
9.2 


10.7 


Passen- 
ger 

9.5 


9.0 

9.0 


9.0 
9.1 


Crawley 

Passen- 
Freight       ger 

2.2  0 


Gumbo  and 
Mitchell 


1.8 
1.8 


1.9 


Freight 
8.9 


6.4 
6.7 


7.4 


Paasen- 
ger 


Table  3 — Derivation  frou  PEBCBHTAOBa  or  Tablbs  1  and  2  or  Certain  Main-Line  Items  or  Bonne  Terre  Shops 


Allocation  of  whole    Allocation  to  main 
traffic,  per  cent  line,  per  cent 


Reproduction  cost 
for  whole  system 


Reproduction  cost 
for  main  line 


Item  Freight 

1 

M  achine  and  boiler  shop . .  80 . 0 

Engine  house 90.0 

Blacksmith  shop,  etc 88. 0 

PaintShop 0.0 


Paaaen- 
ger 
2 
20.0 
10.0 
12.0 
100.0 


Freight 

3 

74.2 

74.2 

82.3 

0.0 


Passen- 
ger 
4 
90.5 
90.5 
91.0 
91.0 


Total 

5 

(14,534 

8,243 

7,995 

7,107 


Freight 

6 

$11,627 

7,419 

7,036 

0 


Passen- 
ger 
7 
12,907 
824 
059 
7,107 


Freight 

8 

$8,627 

5,505 

5,791 

0 


Passen- 
ger 
9 
$2,631 
746 
873 
6.467 


Total 
10 
$11,258 
6,251 
6,664 
6,467 
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main  and  branch  lines  on  the  relative  per- 
centages that  the  locomotive  ton-miles  for 
each  class  of  service  for  each  system  are  at 
the  total. 

Explanation  of  Tables 

[Space  permits  the  presentation  of  only 
few  of  the  tables.  Table  1  gives  the  basis 
of  apportionment  and  the  freight  and  pass- 
enger percentages  for  various  of  the  road 
accounts  for  the  main  line.  Table  2  shows 
the  basis  of  apportionment  between  main 


and  branch  lines  of  the  general  shops  and 
engine  house. 

Table  3  is  compiled  from  several  of  Mr. 
Sparrow's  tables  in  an  attempt  to  show 
the  application  of  the  various  percentages. 
The  percentages  in  columns  1  and  2  are 
taken  from  Table  1,  and  those  in  columns 
3  and  4  from  Table  2.  Starting  with  the 
total  reproduction  cost  of  the  item,  column 
5,  this  figure  multiplied  by  the  percentage 
gives  the  amount  chargeable  to  the  freight 
service  of  the  whole  system,  column  6.  This 


Tablb  4 — Itemized  Appraisal  Fioures  for  Main  Link 

Coet  of  reproduction  new  Coat  reproduction  new  less  depreciation 

Freight  Passenger  Total  Freight  Passenger  Total 
J — Road 

1.  Enitineering $52,867  S15,348  $68,215  $47,907  $13,909  $61,816 

2.  Land  for  transportation  purposes (See  below) 

3.  Grading 676,659  171,177  847,836  732,556  184,705  '917,261 

5.  Tunnels  and  subways 4,840  5,915  10,7.55  4,840  6.915  10,7.15 

6.  Bridges,  trestles  and  culverts 196,423  57,065  253,488  165,299  47,966  213,205 

8.  Ties 103,978  22,308  126,286  51,989  11,154  63,143 

9.  Rails 20t,243  46,367  250.610  169.088  39.207  208.385 

10.    Other  track  material 63.210  9.0m  62,260  41,181  7,109  48.290 

U.    Ballast 61,9.52  11,373  63.325  44.160  9.668  53.826 

12.  TracUaying  and  surfacing 73,977  15,562  89,539  66,578  14,006  80,584 

13.  Rigbt-of-way  fences 15.119  17, .562  32,081  9,135  10,643  19,778 

15.  Crossings  and  signs 7,120  7,732  14,8-52  6.122  6,809  12.931 

16.  Station  and  office  buildings 33.792  39.872  73.664  26.512  30.822  67,334 

17.  Roadway  buUdings 5,676  1,744  7,419  3,995  1,227  5,222 

18.  Water  stations 9,170  2,587  11,757  7,825  2,207  10,032 

19.  FuelstaUons 2,7.53  947  3.700  1.926  662  2,588 

20.  Shops  and  engine  houses 43,362  18,829  62,191  31,781  14,969  46,7.50 

27.    Signals  and  interlockers 1,405  1,719  3,124  1,140  1,393  2,5-33 

29.    Power-plant  buildings 1,218  304  1,522  978  246  1,223 

32.    Power-distribution  system 490  67  557  360  49  409 

37.  Roadway  machines 1,857  571  2,428  1,300  400  1,700 

38.  Roadway  small  tools 548  169  717  384  118  502 

44.    Shop  machinery 49,441  12,376  61,817  36,112  8,804  44,916 

48.    Power-plant  machinery 1,095  274  1,369  684  171  8.55 

48.    Power  substation  apparatus 431  59  490  345  47  392 

$1,591,625  $4.58,977  $2,050,602  $1,4.52,197  $412,293  $1,864,490 

Contingencies,  5  per  cent  on  above 79 ,  581  22 ,  949  102 ,  530  72 ,  609  20 ,  614  93 ,  223 

Estimated   "fair  present  value"   of  land  for 

transportation  purposes 101,513  118,860  220,373  101,513  118,860  220,373 

$1,772,719  $600,786  $2,373,505  $1,626,319  $551,767  $2,178,086 

,  IT — Equipment 

51.    Steam  locomotives $196,838  $35,949  $332,787  $131,446  $19,466  $150,911 

53.  Freieht-train  cars 856,427       856,427  624,423       624.423 

54.  Pa-ssengcr-train  cars 60.591  60. .591       39.176  39,175 

57.    Work  equipment 27,344  8,386  35,730  19,471  6,971  25,442 

$1,080,609  $104,926  $1,185,535  $775,340  $64,611  $839,951 

III— General 

73.    Legal  expenses $18,712  $4,819  $21,531  $16,248  $4,329  $19,677 

74'.    St^ft1onTi5°andprintii«-'.' !!:!!'.■.;!'.;!  - 1          41.277  8,803  50.080  34.502  7.463  41,965 
75     Taxes                                                                       I 

76.    1  nterrat  during  constraction  .'::■-:-•-•.  ■.;■..         131.009  32,370  163,379  110,313  28,267  138,580 

Working  capital,  stores  and  suppUes 65,600  16,400  82,000  65,600  16.400  82.000 

Grandtotal $3,107,926  $768,104  $3,876,030  $2,627,322  $672,837  $3,300,159 

♦This  item  appreciated,  and  the  amount  of  appreciation  has  been  added  to  "Coet  of  Reproduction  New." 


Table  .5 — Siimmarized  Allocation  op  Reprodoction  Cost  to  Freigot  and  PASaENOER  Service, 

Freight  Passenger 

.\mount                 Per  cent                  Amount  Per  cent 
/ — Road;  Cost  of  Reproduction  New 

In  joint  service $1,436,025                   71.7                      $565,436  28.3 
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$2,001,460 

336,694 

36,351 


$2,373,506 


$1,851,536 

299,550 

27,000 

$2,178,086 


$36,730 

1,053,265 

96,540 

$1,185,535 


$25,442 

765,869 

68,640 

$839,951 


$2,223,829 

1,508,920 

143,281 

$3,876,030 


$2,041,726 

1,162,795 

95,638 

$3,300,169 


in  turn,  multiplied  by  the  percentage  in 
column  3,  gives  the  amount  chargeable  to 
the  freight  traffic  of  the  main  line,  column 
8.  Likewise  the  application  of  the  percent- 
age factors  of  columns  2  and  4  to  the  total 
in  column  5  gives  the  amounts  in  columns 
7  and  9.  The  matter  is  set  forth  more 
fully  in  the  various  appendices  of  the  re- 
port, but  space  limitations  preclude  their 
presentation  here.  The  same  process  is 
gone  through  with  reproduction  cost  less 
depreciation  the  base. 

Table  4  gives  the  itemized  cost  figures 
for  the  main  line  and  Table  5  summarizes 
them.  The  main-line  figures  are  given 
rather  than  those  for  the  whole  system,  for 
the  reason  that  the  percentages  give  a  bet- 
ter criterion  for  other  roads  than  if  lines 
used  exclusively  for  freight  purposes  were 
included. — Editor.  ] 


Arch  Centering  of  Reinforced 
Concrete  Suspended 

Ek:onomy    and    Safety    Result    from    Unique 

Design  for  Suspended  Centering  Used  in 

Erecting   Reinforced-Concrete  Arches 

THE  REPLACEMENT  of  an  existing 
steel  truss  highway  bridge  by  a  rein- 
forced-concrete  arch  structure  over  a  tor- 
rential river  subject  to  frequent  high  floods, 
presented  a  difficult  erection  problem  be- 
cause the  arch  centering  could  not  be  sup- 
ported from  below.  Although  the  existing 
bridge  could  be  utilized  to  suspend  the  cen- 
tering, it  was  found  that  ordinary  timber 
forms  would  be  too  weak  when  suspended 
from  the  available  points  on  the  truss 
bridge.  As  described  and  illustrated  in  the 
London  Engineer,  the  designers,  therefore, 
decided  to  use  reinforced-concrete  center- 
ing composed  of  light,  flexible  ribs  on  which 
the  main  rib  could  be  cast.  The  following 
abstract  of  the  article  in  the  Engineer  ex- 
plains how  the  centering  was  designed. 

Theory  of  Adopted  Design 

The  plan  adopted  was  to  erect  by  sus- 
pension a  pair  of  light  reinforced-concrete 
ribs,  each  of  which  would  be  sufficient  to 
bear  the  load  of  a  single  permanent  rib  if 
prevented  from  deflecting,  and  to  rely  on 
the  existing  trusses  above  to  furnish  the 
necessary  stiffening.  These  trusses,  accord- 
ing to  this  plan,  fulfill  exactly  the  function 
of  the  trusses  of  a  stiffened  suspension 
bridge,  the  flexible  reinforced-concrete  ribs 
being  merely  the  catenary  of  the  cables  in- 
verted. From  each  panel  point  of  the  truss 
bridge  the  temporary  rib  is  both  suspended 
by  a  pair  of  tie  rods  and  strutted  by  a  post, 
so  that  it  was  firmly  fixed  at  all  such  points. 

The  temporary  rib  was  made  3  ft.  6  in. 
wide  and  10  in.  deep.  It  was  suspended 
from  transverse  girders  placed  below  the 
old  floor  system  immediately  adjacent  to  the 
panel  points.  The  suspension  rods  were 
pairs  of  bolts  hung  from  stirrups  over  the 
top  of  the  beams,  and  the  struts  were  timber 
posts  between  the  rods  fitted  in  between 
the  top  of  the  rib  and  the  bottom  of  the 
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cross  beam.     The  arrangement  is  shown  in 
the  accompanying  diagram. 

Details  of  Centering 

The  posts  were  bedded  on  seats  formed 
on  the  curved  concrete  centering.  They 
were  spaced  far  enough  apart  to  allow  room 
for  the  boxing  in  which  to  mold  the  per- 
manent ribs.  The  suspension  rods  passed 
through  and  supported  timber  crossties, 
which  were  common  supports  to  both  tem- 
porary ribs,  and  the  whole  was  tightened 
up  by  the  nuts  at  the  ends  of  the  rods.  The 
temporary  ribs  were  molded  in  shallow 
troughs,  which  were  carried  each  by  two 
6  X  6-in.  angles  curved  to  the  form  of  the 
arch  and  extending  from  skewback  to 
skewback. 

The  temporary  ribs  were  cast  in  two 
days.  They  had  nearly  two  months  to  set 
before  boxing  and  reinforcement  were  ready 
and  all  preparations  made  for  casting  the 
permanent  ribs.  To  guard  against  adhesion 
they  were  finished  very  smooth  and  well 
oiled.  The  permanent  ribs  were  given  a 
month  to  set  before  the  superstructure  was 
proceeded  with. 

The  temporary  ribs  were  removed  by 
being  cut  away  at  the  crown.  This  was  not 
a  difficult  operation,  as  they  projected  out- 
side the  main  ribs;  two  masons  chipped 
away  at  the  concrete  until  the  section  was 
so  reduced  that  the  rib  failed  by  crushing 
and  fell  away  into  the  river. 

The  saving  over  the  usual  method  of  sub- 
stantial self-supporting  centering  was  very 
considerable,  to  say  nothing  of  the  total 
absence  of  flood  risk  and  consequent 
anxiety. 

Deaths  from  Typhoid  in  Pennsylvania 
have  been  greatly  reduced  since  the  State 
Department  of  Health  was  organized  ten 
years  ago.  The  rate  per  100,000  was  54.8 
in  1906  as  against  13.0  in  1916.  Estimates 
place  the  number  of  lives  saved  at  18,869. 


GIRDER    SPANS    HAVE.  ARCH    OUTLINES — NOTE    EXPANSION  JOINT  AT  PIER 

Corpus  Christi  Causeway  Contains  2300  Feet  of 
Reinforced-Concrete  Girder  Spans 

Arched  Outlines  Used  for  the  30-Foot  Openings— Oyster  Shell  Fill 
Approaches  6200  Feet  Long  Protected  by  Brush  Faggots  and  Riprap 

By  TERRELL  BARTLETT 
Of  Bartlett  &  Ranney,  Inc.,  Consulting  Engineers,  of  San  Antonio  and  Dallas,  Tex. 


THE  new  Corpus  Christi  causeway,  in 
Texas,  containing  2500  ft.  of  reinforced- 
concrete  girder  spans,  with  30-ft.  clear 
openings,  has  arched  outlines  suggesting 
arch  action.  The  girders  were  designed  as 
continuous  spans,  with  reinforcing  provided 
above  the  piers  to  take  negative  bending 
moment.  Low  concrete  piers  on  creosoted 
pile  foundations,  oyster  shell  fills  with 
brush  faggots  and  riprap  protection  for  the 
long  approaches,  and  a  short  bascule  span 
are  other  features  of  a  construction  of  ex-, 
ceptional  economy,  completed  within  the 
original  appropriation. 


The  causeway,  recently  completed  by 
Nueces  County,  provides  a  greatly  needed 
highway  between  the  city  of  Corpus  Christi 
and  San  Patricio  County  and  forms  an  im- 
portant link  in  the  system  of  roads  connect- 
ing San  Antonio  and  a  number  of  the  resort 
cities  of  the  Texas  Gulf  Coast.  The  loca- 
tion map  herewith  shows  the  manner  in 
which  Nueces  and  San  Patricio  counties  are 
separated  by  Nueces  Bay.  The  lack  of  any 
direct  highway  communication  between  the 
rapidly  growing  city  of  Corpus  Christi  and 
the  highly  developed  farming  country  in 
San  Patricio  County,  including  the  famous 
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Reinforcement  in  Inside  Girder 


r^2F"'vxS)\c 


f---J. 


Reinforcement  in  Outside  Girder 

ELEVATION  OF  INSIDE  AND  OUTSIDE  GIRDERS  SHOWS   REINFORCEMENT,  PIERS  AND  EXPANSION  JOINTS 
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maximum  of  55  ft. 
a  penetration  of  1/2 
gravity-drop    steam 
blows    per    minute. 


LOCATION    MAP  OF   CAUSEWAY — NATURAL  SAND   SPITS  AT  EACH  END 


Taft  ranch  and  the  cities  of  Portland, 
Gregory,  Taft,  Rockport  and  Aransas 
Pass,  has  been  a  great  obstacle  to  the  de- 
velopment of  the  region. 

The  distance  between  the  high  land  at 
Corpus  Christi  and  that  at  Portland  across 
the  Bay  is  7  miles,  but  two  natural  sand 


enty-six  reinforced-concrete  girder  spans, 
with  30-ft.  clear  openings,  and  the  draw- 
span  were  placed  at  the  south  end  where  the 
deepest  water  existed,  and  provides  a  total 
waterway  at  high  tide  of  8600  sq.  ft. 

The  piers  consist  of  a  bent  of  creosoted 
longleaf  pine  piling,  24  lb.  treatment,  with 


FILL  PROTECTED  BY 
MESQUITE  BRUSH 
FAGGOTS    AND    RIPRAP 


forced  with  four  rods,  two  on  each  side  of 
the  row  of  pile  heads,  to  avoid  the  danger 
of  cracking  opposite  the  piles. 

The  piles  vary  in  length  up  to  a 
They  were  driven  to 
in.  under  a  6800  lb. 
hammer  striking  60 
Several  piles  were 
tested  by  applying  a  Watson-Stillman  hy- 
draulic press,  which  was  in  use  on  the  job 
for  testing  concrete  cubes.  This  press  was 
inverted  over  the  piles  tested  and  pressure 
exerted  on  the  pile  against  a  counterweight 
composed  of  timbers.  The  piles  showed  no 
signs  of  starting  under  a  load  of  23.5  tons, 
the  greatest  which  could  be  applied  in  the 
test,  and  which  was  substantially  double  the 
working  load. 

Reinforced-Concbete  Girders 

The  spans  are  composed  of  four  rein- 
forced-concrete  girders  32  V4  ft.  center  to 
center  and  30-ft.  clear  span.  The  bottoms 
of  the  outer  girders  are  in  elliptical  arch 
form,  and  the  inside  girders  are  corbelled. 
The  girders  and  the  concrete  floor  slab  were 
run  continuously  through  five  spans;  at 
every  fifth  pier  the  entire  superstructure 
was  completely  cut  by  a  contraction  joint. 
The  climate  at  Corpus  Christi  is  remark- 
ably equable,  the  mean  temperature  of  the 
hottest  and  coldest  months  differing  by  only 
29  deg.  Fahr. 

The  roadway  is  19  ft.  10  in.  wide  between 
concrete  railings  of  ornamental  type,  the 
top  of  the  floor  slab  being  9  ft.  above  low 
water  datum.     Details  of  the  construction 


ajjiin  sLieicii  uLU  from  either  shore,  so  that 
the  actual  width  of  the  neck  of  water  con- 
necting Nueces  and  Corpus  Christi  bays 
and  which  required  bridging  was  1  2/3 
miles.  The  construction  adopted  consists 
of  6200  ft.  of  protected  fill  and  2532  ft.  of 
short  spans  providing  waterway  for  pass- 
ing the  tide  waters  and  the  floods  of  the 
Nueces  River,  which  drains  some  15,000 
square  miles.  It  includes  a  small  lift  span 
with  32  ft.  clearance,  as  required  by  the 
Federal  authorities  for  passing  fishing 
boats  and  barges. 

Conditions  at  Site 

At  low  water  the  depth  along  the  line  of 
the  causeway  varied  from  6  in.  to  2.5  ft. 
with  a  maximum  known  tide  of  approxi- 
mately 2.25  ft.  On  the  Corpus  Christi  Bay 
side,  or  east  of  the  structure  some  500  ft., 
there  were  exposed  at  extreme  low  tide  a 
series  of  three  sand  bars,  forming  a  con- 
tinuation of  the  crescent  shaped  shore  line 
of  the  two  sand  spits. 

These  and  other  conditions  showed  a 
tendency  of  the  currents  which  have  built 
out  the  two  sand  spits  to  continue  this 
action  and  extend  them,  except  as  prevented 
by  the  opposing  cross  currents  from  floods 
and  sudden  tide  changes,  which  have  main- 
tained the  width  of  opening  between  the 
two  bays.  It  was  therefore  believed  that  as 
soon  as  the  cross  currents  were  blocked  by 
a  fill  across  part  of  the  waterway  im- 
mediate shoaling  of  the  water  on  both 
sides  would  occur,  and  would  result  in  the 
formation  of  beaches  along  the  structure. 

The  bridged  portion,  consisting  of  sev- 


SOUTH  END  OF  CAUSE- 
WAY WITH  BASCULE 
LIFT    SPAN 


a  concrete  cap  2^/2  ft.  wide  extending  down 
to  the  existing  bottom.  The  top  of  the 
piers  is  at  elevation  3.00  above  low  water 
datum.  The  concrete  was  placed  in  the 
water  with  a  tremie.     The  piers  are  rein- 


are  shown  in  the  drawings  herewith;  pro- 
vision for  continuity  in  both  floor  slab  and 
girders  is  made  by  bending  up  the  rein- 
forcement as  indicated.  The  roadway  is 
drained  by  cast-iron  gratings  and  scuppers 
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through  the  curbs  as  shown.  A  wiring  con- 
duit and  anchor  bolts  were  provided  for 
future  installation  of  light  brackets  over 
alternate  piers. 

Concrete  and  Form  Work 

The  concrete  was  composed  of  washed 
crystalline  limestone  gravel  1 :2 :4  mix,  and 
was  reinforced  by  deformed  square  rods  of 
medium  grade  structural  steel.  A  field  test- 
ing laboratory  was  maintained  throughout 
the  work.  Tests  of  4-in.  cubes  of  concrete 
for  girders  and  floor  showed  an  average 
strength  of  2800  lb.  per  square  inch  at  30 
days. 

The  forms  for  the  spans  were  carried 
without  falsework  upon  eight  lines  of 
10  X  20-in.  timbers  32  ft.  long  resting  on 
the  piers  in  pairs  on  either  side  of  the  four 


PLACING  PANELED   KNOCKDOWN    FORMS 

girders.  The  forms  were  composed  of 
dressed  lumber  screwed  together  in  panels 
and  oiled.  The  panels  were  supported  on 
the  aforesaid  timbers  and  held  in  position 
by  a  system  of  knockdown  framing  requir- 
ing no  nailing,  and  wired  only  for  the  outer 
girder  sides.  The  forms  were  used  eight 
times  with  very  little  reworking. 

The  drawspan  is  of  the  Strauss  bascule 
lift  type,  designed  by  the  Strauss  Bascule 
Bridge  Company  and  fabricated  by  the 
Phoenix  Bridge  Company.  The  girders 
have  a  span  of  42  ft.  from  center  of  main 
trunnion  to  bearing  of  moving  leaf,  and 
provide  a  clear  span  between  fenders  of  32 
ft.  The  floor  is  a  4-in.  slab  of  reinforced 
concrete  carried  on  steel  floorbeams  and 
stringers  and  with  2  in.  of  trap-rock  grano- 
lithic for  the  wearing  surface. 

Oyster  Shell  Approach  Fhls 

The  approach  fills,  200  ft.  long  at  the 
south  end  and  6000  ft.  at  the  north  end,  are 
composed  entirely  of  oyster  shell  dredged 
from  the  shell  reef  which  underlies  the 
greater  portion  of  the  entire  structure.  The 
top  width  is  40  ft.  and  the  side  slopes  6  to 
1,  making  a  base  of  approximately  120  ft. 
width.  A  berm  of  100  ft.  was  left  between 
the  toe  of  the  slope  and  the  dredge  pits. 
The  fill  was  dredged  in  to  elevation  6.00 
above  low  water  and  subsequently  crowned 
to  elevation  6.50  for  the  roadway. 

The  fill  is  protected  by  very  shallow  water 
on  the  west  side;  by  a  bar  and  by  com- 
paratively shoal  water  on  the  outer  or 
eastern  side  fronting  on  Corpus  Christi 
Bay.  The  anticipated  shoaling  action  due 
to  stoppage  of  cross  currents  as  above 
mentioned  has  already  developed  to  a  notice- 
able extent.  Although  the  fill  is  30  miles 
inland  from  the  Gulf  of  Mexico  and  is  ex- 
posed to  no  severe  storm  nor  wave  action, 
it  was  thought  best  to  supplement  the  pro- 
tection from  natural  conditions  by  the  fol- 
lowing construction  precautions :  First,  the 
use  of  oyster  shell  for  building  the  entire 
fill;  second,  the  adoption  of  very  flat  side 
slopes  comparable  to  the  slopes  of  the  ad- 
jacent sand  beaches;  and  third,  by  the  use 


of  brush  faggots  and  riprap  to  protect  the 
toes  of  the  fill. 

Brush  Faggots  and  Riprap 

The  faggots  consist  of  bundles  of 
mesquite  brush  somewhat  over  8  ft.  long 
and  12  in.  in  diameter  bound  securely  and 
tightly  by  four  wire  stays.  These  faggots 
were  placed  at  right  angles  to  the  center 
line  with  brushy  ends  out  and  in  continuous 
rows,  simultaneously  with  the  placing  of 
the  fill.  Two  rows  of  faggots  were  placed 
on  the  outer  side  and  one  on  the  inner  side, 
except  near  the  abutments,  where  three  and 
two  rows  respectively  were  used.  The  fill, 
and  especially  the  finer  particles  of  shell, 
settled  into  the  crevices  of  the  faggots  to 
form  a  solid  toe.  On  top  of  the  outer  slope 
as  thus  constructed  was  placed  the  riprap 
composed  of  50  per  cent  one  man  and  50 
per  cent  two  man  stone  placed  by  hand  in 
an  apron  one  layer  thick  and  14  ft.  wide, 
as  shown  in  one  of  the  photographs.  The 
heavier  rocks  were  placed  at  the  foot  of  the 
slope.  Eighteen  thousand  faggots  and  2600 
tons  of  riprap  were  used. 

The  abutments  and  bulkhead  wings  pro- 
tecting the  ends  of  the  fills  at  the  junction 
with  the  bridge  are  of  concrete  extending 
down  to  the  existing  bottom  and  resting  on 
creosoted  bearing  piles  and  a  line  of  6  x  12- 
in.  creosoted  sheet  piles  forming  a  con- 
tinuous bulkhead. 

Road  Surface  and  Approach 

The  road  surfacing  over  the  concrete  slab 
is  composed  of  a  mat  course  of  tarviated 
trap  rock,  and  the  surface  of  the  shell  fill 
after  it  becomes  thoroughly  compacted  by 
traffic  will  be  treated  likewise.  All  mate- 
rials for  the  construction  of  the  bridge  had 
to  be  imported  from  distances  in  excess  of 
125  miles. 

San  Patricio  County  has  constructed 
simultaneously  a  3-mile  approach  along  the 
sand  spit  from  Portland  to  the  county  line 
at  the  north  end  of  the  causeway  proper. 
This  work  consists  of  a  4-ft.  fill  with  30  ft. 
crest  and  topped  with  12  in.  of  shell.  This 
has  been  surfaced  with  2  in.  of  asphalted 
trap  rock  constructed  by  a  modified  pene- 
tration method  known  locally  as  the  "Tra- 
villa  Topping." 

The  San  Patricio  approach  cost  approxi- 
mately $25,000.  The  cost  of  the  causeway 
proper  complete  including  road  surfacing 
and  engineering  and  inspection  was  $166,- 
500.  The  causeway  was  constructed  by 
Nueces  County  under  the  administration  of 
the  Honorable  Walter  F.  Timon,  County 
Judge.  The  preliminary  studies  and  esti- 
mates, final  designs  and  supervision  of  con- 
struction were  by  Bartlett  &  Ranney,  Inc., 
consulting  engineers,  of  San  Antonio  and 
Dallas,  Texas,  with  Neal  Hanson  as  resi- 
dent engineer.  The  contractors  were  W.  L. 
Pearson  &  Company,  of  Houston,  Texas. 


Rapid  Filters  at  Fargo,  N.  D.,  reduce 
the  number  of  bacteria  per  cubic  centimeter 
in  the  Red  River  of  the  North  98  to  99.5  per 
cent.  In  the  raw  water  the  counts  range 
from  700  to  25,000,  so  states  F.  L.  Anders, 
city  engineer,  in  a  paper  presented  recentlv 
to  the  North  Dakota  Society  of  Engineers. 
The  hardness,  which  varies  from  200  to  400 
parts  per  million  of  carbonates,  is  reduced 
about  one-half,  making  an  estimated  saving 
of  $7,000  in  the  cost  of  soap.  The  treat- 
ment consists  of  7  to  10  grains  of  lime  per 
gallon,  1.3  grains  of  iron  sulphate  and  1/20 
grains  hypochlorite  of  lime. 


First  Unit  of  Jamaica  Bay 
Improvement  Completed 

Mill     Basin     Deyeloptnent     Gives     Navigable 

Waterfront  to  350-Acre  Tract  in  Flatbush, 

8  Miles  from  New  York  City  Hall 

THE  DREDGING  of  Mill  Basin,  the 
first  unit  of  the  Jamaica  Bay  improve- 
ment. New  York  City,  has  been  completed. 
By  it  a  navigable  waterfront  has  been  given 
to  350  acres  of  level  land  considered  ideal 
for  industrial  purposes,  8  miles  from  the 
City  Hall  on  Manhattan.  This  tract,  which 
lies  between  the  two  branches  of  the  basin, 
is  not  bulkheaded,  nor  is  it  laid  out  into 
streets,  the  company  which  holds  it  prefer- 
ing  to  sell  or  lease  the  land  to  the  industries 
and  allow  them  to  develop  it  to  suit  their 
individual  needs.  Rail  connection  is  at 
hand.  In  the  estimation  of  the  owners  of 
the  tract,  the  completion  of  Mill  Basin 
marks  an  epoch,  presaging  the  ultimate  cre- 
ation of  a  large  and  unexcelled  industrial 
district  bordering  the  waters  of  Jamaica 
Bay. 

Jamaica  Bay  has  been  called  New  York's 
idle  harbor.  The  accompanying  map  shows 
its  relation  to  the  city.  It  has  an  area 
greater  than  that  yi  Manhattan  Island, 
and  adjacent  to  it  are  9000  acres  of  unre- 
claimed land.  The  harbor  is  landlocked,  but 
with  an  easy  entrance.  Rail  connections  are 
available.  Agitation  to  utilize  this  harbor 
began  some  ten  years  ago,  and  led  to  a  joint 
arrangement  between  the  federal  govern- 
ment and  the  city  whereby  the  government 
would  excavate  the  entrance  channel  around 
the  bay,  while  the  city  would  excavate  thi^ 
basins. 

The  channels  are  to  be  18  ft.  deep  at  first, 
ultimately  to  be  increased  to  30  ft.  The 
entrance  channel  and  the  main  channel 
around  the  bay  are  to  be  500  ft.  wide  at  firs 
and  enlarged  as  required  to  1500  and  1000 
ft.  respectively. 

To  date  the  main  channel  has  been 
dredged  to  its  full  depth  as  far  as  Mill 


RELATION    OF   JAMAICA   BAY  TO   NEW   YORK, 
LOCATION   OF   MILL  BASIN 


AND 


Basin  and  the  entrance  channel  to  a  depth 
of  141/2  ft.  at  low  tide.  Mill  Basin,  is  18 
ft.  deep  throughout.  Its  channels  vary  in 
width  from  150  to  500  ft.,  and  a  large  turn- 
ing basin  is  afforded  at  the  end  of  the  west 
arm.  The  dredging  was  done  by  the 
hydraulic  method,  the  material  being 
pumped  upon  the  land,  building  it  up  to  an 
elevation  of  about  6  ft.  above  high  tide. 
Rail  connection  deemed  ample  for  some 
time  to  come  will  be  afforded  by  a  line  of 
the  Brooklyn  Rapid  Transit  Company,  the 
preliminaries  of  which  are  now  under  way. 
This  line  connects  at  the  Bush  Terminal 
with  all  the  trunk-line  railroads  terminat- 
ing on  New  York  harbor.     As  previously 
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stated,  the  policy  of  the  company  owning 
the  land  between  the  two  arms  is  to  dispose 
of  the  unimproved  land  and  allow  the  in- 
dustries which  locate  there  to  work  out 
their  own  developments.  Consequently  the 
only  improvements  to  date  are  the  build- 
ings, bulkheads,  wharves  and  other  facili- 
ties built  by  several  industries  that  have 
already  settled  on  the  tract. 

The  dredging  for  both  the  government 
and  the  city  has  been  done  by  the  Atlantic, 
Gulf  &  Pacific  Company,  of  New  York  City. 
It  is  this  company  also  that  owns  and  is  de- 
veloping the  350-acre  tract  at  Mill  Basin. 
Col.  H.  W.  Stickle,  vice-president  of  the 
company,  is  in  charge  of  the  development. 


Illinois   Highway  Organiza- 
tion Fixes  Responsibility 

Chart    Prepared    to    Indicate    Definitely    the 

Duties  of  Members  of  the  Engineering  Staff 

on  State  Road  Work 

SQ  rapid  has  been  the  growth  of  the  Illi- 
nois Highway  Department  since  its  or- 
ganization in  1913  that  it  has  been  neces- 
sary to  reorganize  the  force  along  perma- 
nent lines.  The  State  Highway  Commission 
consists  of  three  members  appointed  by  the 
Governor,  having  general  control  of  the 
department.  A  state  highway  engineer,  ap- 
pointed by  the  Governor,  is  the  executive 
officer  of  the  commission.  Such  employees 
as  are  necessary  to  carry  on  the  work  of  the 
department  are  appointed  through  competi- 
tive civil  service  examination. 

The  accompanying  chart  illustrates  the 
organization  as  it  has  been  adopted.  The 
work  of  the  department  has  been  divided 
into  five  character  divisions  or  bureaus  with 
a  bureau  chief  in  charge  of  each  of  the  five 
main  divisions.  These  are  respectively  the 
bureaus  of  bridges,  testing,  maintenance, 
auditing  and  roads.  The  various 
bureau  chiefs  have  responsible 
charge  of  all  the  work  of  the  de- 
partment of  the  particular  char- 
acter to  which  they  are  assigned. 


STATE  HIGHWAY 
COMMISSION 


Chief  State 
Highway  Engineer 


The  work  is  further  subdivided  along 
territorial  lines  into  seven  districts,  each 
under  the  direction  of  a  division  engineer, 
who  is  in  direct  responsible  charge  of  all 
character  of  work  in  his  district.  The 
division  engineers  report  to  the  respective 
bureau  chiefs  in  accordance  with  the  char- 
acter of  the  work  involved.  Each  division 
engineer  is  located  in  a  permanent  office  in 
his  division  and  has  an  independent  organi- 
zation of  his  own,  reporting  directly  to  him 
in  all  matters. 

In  addition  to  the  division  engineers,  each 
bureau  chief  has  reporting  to  him  an  inde- 
pendent office  force  for  which  he  is  directly 
responsible.  There  is  in  the  organization 
no  conflict  of  authority  or  division  of  re- 
sponsibility. It  will  be  noted  from  an  in- 
spection of  the  chart  that  no  member  of  the 
department  reports  to  or  receives  orders 
from  more  than  one  superior.  The  various 
assistants  report  to  their  immediate 
superior,  and  wherever  an  assistant  has  a 
specific  branch  of  work  assigned  to  him  his 
subordinates  report  only  to  himself. 

Responsibility  Fixed 

On  the  other  hand,  no  member  of  the  de- 
partment is  authorized  to  issue  instruc- 
tions to  any  but  the  immediate  subordi- 
nates, which  operates  clearly  and  definitely 
to  define  authority  and  responsibility  in  all 
cases  and  to  obviate  the  confusion  which 
naturally  results  when  a  superior  officer  at- 
tempts to  direct  work  over  the  heads  of 
intermediate  officials. 

Owing  to  the  vast  territory  in  which  the 
department  operates  and  the  scattered 
condition  of  the  work,  the  overhead  and 
engineering  cost  has  been  comparatively 
high  in  the  past,  but  due  to  the  establish- 
ment of  division  engineers  in  permanent 
quarters  and  otherwise  perfecting  the  pres- 
ent organization,  the  cost  of  engineering 
has  been  greatly  reduced  and  the  efficiency 
of  the  men  has  been  materially 
increased.  The  organization  of 
the  Illinois  department  has  been 
perfected  by  the  state  highway 
chief  engineer,  William  W.  Marr. 
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Minnesota  Commission 
Adopts  Clearances 

Issues  Order  Calling  for  8  Feet  Each  Side  of 

Center  Line  of  Tangent  Single  Track 

for  Bridges  and  Tunnels 

IN  VIEW  of  the  fact  that  the  American 
Railway  Engineering  Association,  after 
lengthy  discussion  at  the  convention  last 
year,  rejected  the  recommendation  of  the 
committee  on  iron  and  steel  structures  that 
the  standard   clearance  width   for  single- 
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CLEARANCE  DIAGRAMS  COMPAUD 

FuU  line,  A.  R.  E.  A.  standard. 

Dotted  line,  rejected  by  A.  R.  E.  A.  last  year. 

Dash  Line,  Minnesota  standard. 


track  bridges  on  tangents  be  increased  from 
14  to  15  ft.,  the  recent  order  of  the  Minne- 
sota Railroad  and  Warehouse  Commission, 
specifying  a  width  of  16  ft.,  may  be  of  in- 
terest. In  the  accompanying  diagrams  the 
full  line  represents  the  standard  now  in  the 
Manual  of  the  American  Railway  Engineer- 
ing Association,  the  dotted  line  is  that  re- 
jected last  year,  and  the  dash  line  is  that 
adopted  by  the  Minnesota  commission.  It 
may  be  noted  that  the  Minnesota  standard 
height  above  top  of  rail  is  1  ft.  less  than 
that  of  the  railroads. 

The  Minnesota  order  contains  the  same 
proviso  as  is  found  in  the  Manual  of  the 
American  Railway  Engineering  Associa- 
tion— that  the  clearances  shall  be  increased 
sufficiently  to  provide  the  same  minimum 
clearances  on  curves  for  a  car  80  ft.  long, 
14  ft.  high  and  60  ft.  center  to  center  of 
trucks,  allowance  being  made  for  curvature 
and  superelevation  of  rails. 

The  order  applies  only  to  bridges  and 
tunnels,  and  does  not  state  whether  it  is 
intended  to  affect  such  structures  now  exist- 
ing with  less  than  the  standard  clearances. 


Special  Assessment  Improvements  in 
Texas  cannot  be  forced  on  owners  who  have 
taken  up  property  under  the  homestead 
laws.  Hence  many  city  streets  in  the  state 
have  short  unpaved  sections  in  front  of 
homestead  property.  Karl  Mitchell,  city 
manager,  Sherman,  Tex.,  stated  at  the  re- 
cent meeting  of  the  City  Managers'  Asso- 
ciation that  a  municipal  improvement  asso- 
ciation had  been  formed  in  his  city  to  loan 
money  for  such  improvements  to  homestead 
property  owners  to  be  paid  back  later. 
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National  Defense — For  Engineer  and  Contractor 

Third  Article  in  Series  Describing  Army  Methods  for  Stream  Crossings  by  Pon- 
ton, Trestle  and  Truss  Bridges  Where  Time  Element  Is  All-Important  Factor 

By  MAJOR  P.  S.  BOND, 
Corps  of  Engineers,  U.  S.  Army 


MILITARY  field  engineering,  as  we 
have  seen  in  the  previous  articles  of 
this  series,  is  an  adaptation  of  civil  en- 
gineering and,  in  practice,  differs  from  the 
latter  in  so  far  as  it  is  governed  by  dif- 
ferent economic  principles  and  conducted 
under  different  conditions.  Fortification 
works  executed  in  time  of  peace  are  es- 


7.  As  a  rule,  no  heavy  construction  plant 
and  only  the  simplest  tools  and  materials 
will  be  available. 

The  works  resulting  from  these  condi- 
tions are  of  a  very  simple  nature.  The 
highest  expression  of  the  skill  of  the  mili- 
tary engineer  is  this  very  simplicity  and 
the  rapid  adaptation  of  his  designs  to  the 


THERE    IS    A    REGULAB    ROUTINE    FOR    PONTON    CONSTRUCTION    AND    SO   WONDERFULLY   SIMPLE   IS   THE 
EQUIPAGE    THAT    UNSKILLED    MEN    CAN    BE    TAUGHT  TO  USE  IT   IN   A  VERY  SHORT  TIME 


sentially  similar  to  civil  engineering  con- 
struction, and  the  same  is  true  of  many  en- 
gineering operations  conducted  in  time  of 
war  on  the  lines  of  communication  in  rear 
of  the  fighting  forces.  On  such  works  civil- 
ian engineers,  without  military  training, 
may  often  be  employed  to  advantage.  We 
are  now  concerned,  however,  with  field  en- 
gineering, the  pioneer  operations  of  tne 
fighting  forces.  Here  we  find  a  sharp  con- 
trast with  civil  practice.  The  conditions 
which  govern  the  military  pioneer  may  be 
recapitulated  as  follows: 

1.  All  works  must  be  designed  and  ex- 
ecuted to  meet  actual  tactical  needs.  If 
constructed  without  due  regard  to  the  tacti- 
cal situation  they  may  be  worse  than  use- 
less. 

2.  A  very  large  proportion  of  the  works 
will  be  constructed  to  meet  sudden  emer- 
gencies. Opportunities  to  plan  and  carry 
out  works  a  considerable  time  in  advance  of 
need,  therefore,  will  be  comparatively  in- 
frequent. 

3.  The  fundamental  economic  principle  of 
military  engineering  is  that  time  is  of  the 
essence.  Cost  and  durability  of  works  are 
ordinarily  matters  of  minor  importance. 
The  quickest  makeshift  is  usually  the  best 
solution. 

4.  Simplicity  must  characterize  all  de- 
signs. 

5.  Materials  which  are  available  at  or 
near  the  site  of  the  work  must  be  utilized 
to  the  fullest  possible  extent. 

6.  There  will  usually,  but  not  always,  be 
ample  common  labor  available,  but  a  dearth 
«f  skilled  labor  of  all  classes. 


tactical  requirements  of  the  situation  and 
to  the  resources  in  men,  tools,  materials  and 
the  time  at  his  disposal. 

Stream  Crossings 

The  ability  to  cross  streams  is  essential 
to  the  mobility  of  the  army.  To  facilitate 
such  passage  is  one  of  the  chief  duties,  of 
the  engineers.  The  history  of  war  is  re- 
plete with  examples  of  delays  and  failures 
due  to  the  lack  of  equipment  for  the  rapid 
construction  of  bridges. 


Current 


On  Jan.  26,  1814,  Napoleon  writes:  "If  I 
had  had  ten  pontons  I  should  have  cap- 
tured 10,000  wagons,  beaten  Prince  Schart- 
senburg  in  detail,  annihilated  his  army  and 
closed  the  war;  but  for  want  of  proper 
means  I  could  not  cross  the  Seine." 

Writing  to  the  Adjutant  General  under 
date  of  May  18,  1846,  General  Zachary 
Taylor  says:  "My  very  limited  means  for 
crossing  rivers  prevented  a  complete  pros- 
ecution of  the  victory  of  the  9th  (Palo 
Alto).  A  ponton  train,  the  necessity  of 
which  I  exhibited  to  the  department  last 
year,  would  have  enabled  the  army  to  cross 
on  the  evening  of  the  battle,  taken  this  city, 
with  all  the  artillery  and  stores  of  the 
enemy,  and  a  great  number  of  prisoners — 
in  short,  to  destroy  entirely  the  Mexican 
army." 

The  passage  of  streams  is  so  very  impor- 
tant and  necessary  that  the  mobile  army 
cannot  afford  to  rely  entirely  upon  make- 
shifts improvised  from  materials  collected 
at  the  site,  as  the  quotations  above  will 
■show.  Indeed,  in  the  case  when  a  large 
army  with  its  heavy  trains  is  confronted 
with  a  wide  and  deep  crossing,  the  con- 
struction of  an  improvised  bridge  might 
require  weeks  of  time.  The  shifting  tacti- 
cal requirements  do  not  wait  on  such  de- 
lays, and  to  meet  such  situations  some  form 
of  portable  bridge  with  floating  supports  is 
absolutely  necessary.  Accordingly,  all  mod- 
ern armies  carry  such  bridges,  which  are 
knovvm  as  ponton  equipage. 

The  equipage  in  use  in  our  army  was  de- 
vised prior  to  the  Civil  War  and  used  with 
conspicuous  success  throughout  that  great 
conflict.  It  is  a  tribute  to  the  wisdom  of 
those  who  devised  it  that  in  over  fifty  years 
no  radical  changes  have  been  made.  The 
equipage  is  one  of  the  simplest  and  most 
cunning  of  military  expedients. 

Light  and  Heavy  Pontons 

There  are  two  forms  of  the  equipage, 
known  as  the  heavy  and  the  light.  In  the 
heavy  equipage  the  supports  or 
piers  are  wooden  boats,  called 
pontons.  They  are  31  ft.  x  5  f t.  8 
in.  X  2  ft.  7  in.,  weigh  1600  lb. 
and  have  a  displacement  of  9y2 
tons  each.  For  the  shallow  por- 
tions of  the  stream  portable  tres- 
tles, consisting  of  two  legs  and 
a  cap  which  is  held  in  position 
by  wedges,  are  provided.  The 
roadway  is  supported  by  string- 
ers or  "balk"  of  white  pine,  27 
ft.  long  and  5  in.  square.  The 
number  of  balk'  in  a  span 
varies  from  five  to  eleven,  ac- 
cording to  the  load  to  be  car- 
ried. In  the  first  boat  the  balk 
rest  on  a  saddle  in  the  middle, 


\ 


THE  MOST  COMMON  METHOD  OF  PONTON  BUILDING  IS  BY  PUSHING  OUT  SUCCESSIVE  BOATS  PROM  SHORE 
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which  forms  a  hinge  to  allow  for  changes  in 
the  level  of  the  water.  In  the  other  boats 
the  balk  rest  on  the  gunwales.  All  fasten- 
ings are  by  means  of  lashings.  The  deck 
consists  of  plank  I1/2  x  12  in.  by  13  ft.,  of 
.white  pine,  called  "chess."  They  are  held 
in  position  by  side  rails  laid  on  the  deck  at 
its  edge  and  lashed  at  intervals  to  the  balk 
below,  the  lashings  passing  through  notches 
in  the  plank.  The  pontons  are  held  in  po- 
sition by  a  system  of  upstream  and  down- 
stream anchors.  The  distance  from  center 
to  center  of  supports  is  20  ft. 

The  light  train  is  similar  to  the  heavy, 
except  that  the  ponton  boats  consist  of  a 
framework  covered  with  heavy  waterproof 
canvas  and  can  be  dismantled  for  transport. 
They  have  a  buoyancy  of  6  tons.  The  balk 
are  shorter  and  lighter,  the  span  between 
supports  is  16  ft,  and  the  roadway  nar- 
rower. The  two  trains  may  be  combined  in 
one  bridge. 

This  material  is  all  transported  on 
wagons  and  is  sufficiently  mobile  to  accom- 
pany the  troops  on  the  march.  The  light 
trail?  can  keep  pace  with  cavalry.  The  pon- 
ton bridge  roadway  will  support,  with  a  fac- 
tor of  safety  of  four,  the  heaviest  loads  that 
accompany  the  army.  This  bridge  can  be 
laid,  crossed  and  taken  up  in  far  less  time 
than  any  other  form  of  bridge  ever  devised 
can  be  constructed.  The  weight  of  the 
heavy  equipage,  including  the  wagons  on 
which  it  is  carried,  is  315  lb.  per  running 
foot  of  bridge;  of  the  light  equipage, 
275  lb.  Not  including  wagons,  the  weights 
are  169  lb.  and  128  lb.  respectively.    It  will 


Frame  of  Canvas  PcmoN  -  Light  Equipment 

■SI' ; 


Wdoden  Ponton  -Heavy  Equipment 


.^..,1  "*'  '^"^    "?*^   PONTON   EQUIPAGE.    NOT    INCLUDING    THE    WAGONS    ON    WHICH    IT    IS 
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be  interesting  to  compare  these  weights 
with  those  of  other  forms  of  bridge  of  equal 
capacity. 

There  is  a  regular  routine  for  construc- 
tion, and  so  wonderfully  simple  is  the 
equipage  that  unskilled  men  can  be  taught 
to  use  it  in  a  very  short  time.  The  bridge 
may  be  constructed  by  pushing  out  succes- 


THE    SIMPLE   TRESTLE   BRIDGE    IS   ADAPTED    TO   A 
WIDE  VARIETY  OP  USES 


PONTON    MOUNTED   ON   WAGON 

sive  pontons  from  one  or  both  banks,  by  con- 
structing  parts   along   shore   and   floating 
them  to  position,  or  by  constructing  the 
entire  bridge  along  the  bank  and  then  re- 
volving it  into  position.    The  first  method, 
known  as  "successive  pontons,"  is  the  one 
usually  employed.     The  procedure,  as  laid 
down  in  the  "Engineer  Field  Manual,  U.  S. 
Army,"  is  as  follows :   In  a  trench  the  abut- 
ment sill  is  laid  perpendicular  to  the  bridge 
axis  and  secured  by  pickets,  two  at  each 
end.      If    necessary,    one    or   more    trestle 
spans  are  then  placed  and  the  first  floating 
support  is  brought  to  the  bank  opposite  the 
abutment.    The  free  ends  of  cables  fastened 
to  the  bank  30  paces  above  and  below  are 
passed  to  men  aboard  the  pontons.    A  set  of 
balk  is  brought  up  and  the  cleats  engaged 
on  the  saddle  of  the  pontqn  and  lightly  held 
by  lashings.    The  ponton  is  pushed  off  until 
the  cleats  at  inner  end  of  balk  engage  the 
abutment  sill  and  the  mooring  lines  made 
fast.    The  balk  are  then  lashed  securely  to 
the  saddle  and  the  chess  (deck  plank)  laid. 
The  next  ponton  is  then  brought  alongside 
and  its  anchor  lines   (previously  placed  by 
another  boat)   passed  aboard.     The  opera- 
tions are  repeated  until  the  other  shore  is 
reached.     The  bridge  is  dismantled  in  re- 
verse order.    If  the  bridge  is  to  be  in  posi- 
tion for  some  time  a  movable  section  or 
draw  may  be  placed  in  the  middle  to  allow 
the  passage  of  vessels,  drift,  etc.    The  draw 
consists  of  two  boats  with  a  span  of  decking 
between. 

The  construction  of  these  bridges  is  one 
of  the  most  picturesque  and  interesting  of 
military  operations.  The  adaptability  of 
the  equipage  is  very  great  and  improvised 
floating  supports,  such  as  boats,  rafts  and 
casks  may  be  used  to  supplement  the  regu- 
lar equvpment. 

"Bridges  of  Circumstance" 

While  great  reliance  will  be  placed  upon 
the  ponton  equipage,  it  cannot  entirely  ob- 
viate the  necessity  for  hastily  constructed 
bridges  of  other  types,  which  must  fre- 
quently be  improvised  from  materials  found 


near  the  site.  Such  bridges  are  known  as 
"bridges  of  circumstance."  Considerable 
skill  on  the  part  of  the  engineer  officers  will 
be  required  to  adapt  the  bridge  to  the  site 
and  materials  available  to  produce  the 
quickest  results.  The  construction  of  a 
bridge  is  an  interesting  task,  and  there  is 
a  strong  tendency  to  put  in  a  bridge  when 
a  reconnaissance  a  little  up  or  down  stream 
would  have  revealed  a  practicable  ford,  or 
to  build  a  bridge  at  a  site  where  an  im- 
proved ford  with  suitable  approaches  would 
have  served  the  purpose  at  a  far  less  ex- 
penditure of  time. 

The  engineer  confronted  with  a  stream 
crossing  seeks  first  a  practicable  existing 
bridge  and  in  contemplation  of  a  movement 
of  troops  all  important  bridges  that  may  be 
used  should  be  seized  in  advance  to  prevent 
destruction  by  the  enemy  or  his  sympa- 
thizers. Even  if  the  bridge  is  insufficiently 
strong  or  has  been  damaged  it  can  often  be 
repaired  or  strengthened  in  less  time  than 
a  new  bridge  could  be  built. 

Simple  Two-Legged  Trestles 

The  number  of  types  of  these  improvised 
bridges  is  naturally  very  great,  but  a  few 
of  them  have  been  found  specially  adapted 
to  military  uses.    The  most  common  type  is 
the  simple  two-legged  trestle,  frame  or  pile, 
which  can  be  adapted  to  a  great  variety  of 
conditions.    The  relative  time  and  difficulty 
of  constructing  the  piers  and  spans  will  fix 
the  economic  length  of  span.    For  military 
purposes  this  will  usually  be  10  to  15  ft., 
and  for  such  a  span  longitudinal  bracing 
will  usually  be  unnecessarj-.     But   if  the 
water  is  very  deep  or  the  banks  high,  so 
that   large    trestles    are    required,    it    will 
often  lie  better  to  reduce  their  number  and 
increase  the  span,  employing  more  stringers 
or  some  form  of  light  truss.    To  reduce  the 
size  of  trestles  the  approaches  may  be  cut 
down.    In  selecting  a  site  the  time  of  con- 
struction for  bridge  and  approaches  should 
be  considered.    Ordinarily  a  locality  where 
the  stream  banks  are  low  and  firm  and  of 
equal  height  with  a  short  span  will  be  the 
best  site.     If  the  depth  be  moderate  and 
the  bottom  firm  the  framed  trestle  will  be 
best.    If  necessary  a  mud  sill  may  be  used 
to  increase  the  bearing  power,  and  if  the 
depth  is  considerable  or  the  current  swift 
the  trestles  may  be  weighted  down  by  box- 
ing their  sills  and  filling  with  stone. 

While  the  two-legged  trestle  is  the  fa- 
vorite type,  three-  or  four-legged  (saw- 
horse)  trestles  may  be  employed.  Cross- 
bracing  of  trestles  is  always  necessary,  and 
for  long  spans  longitudinal  bracing  may  be 
required.  For  very  high  trestles  two  or 
three  stories  may  be  used.  Almost  any  ma- 
terials can  be  utilized  for  trestle  bridges; 
even  bamboo  has  been  successfully  employed 
to  carry  heavy  loads-.  In  considerable 
depths  with  a  soft  bottom  pile  trestles  are 
often  to  be  preferred.  A  hasty  pile  driver 
may  be  improvised  with  a  heavy  block  of 
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wood  raised  by  tackle  and  guided  by  a 
"spider"  and  a  few  upright  poles.  Of 
course,  a  light,  portable  power  driver  or 
hammer  will  be  very  useful  in  such  situa- 
tions, if  available. 

For  very  soft,  yielding  bottoms,  espe- 
cially if  suitable  piles  are  not  available, 
simple  log  cribs  filled  with  stone,  if  neces- 
sar>-,  may  be  employed  in  conjunction  with 
trussed  spans. 

Types  of  Truss  Bridges 

The  purpose  of  trusses  is  to  reduce  the 
number  of  supports.  In  military  field  op- 
erations the  use  of  trusses  will  usually  be 
limited  to  situations  where  they  can  be 
placed  with  the  aid  of  animals  and  tackle 
and  without  falsework.  If  it  be  necessary 
to  place  falsework,  this  will  usually  serve 
to  carry  the  deck  and  no  truss  will  be 
needed.  If  the  bridge  is  to  be  used  for 
some  time  and  there  is  danger  from  flood 
or  ice,  large  trusses  may  be  placed.  Such 
work  would  seldom  fall  to  the  lot  of  the 
pioneer  engineer  troops.  An  excellent  ex- 
ample of  a  large  military  truss  bridge  is 
that  built  over  the  Kansas  River  at  Fort 


vorable  site.  When  such  cannot  be  found  a 
suspension  bridge  will  usually  be  the  only 
type  which  will  meet  military  require- 
ments and,  for  moderate  loads,  is  practi- 
cable for  long  spans.  The  essential  part  of 
a  suspension  bridge  is  the  cables,  and  if 
these  are  available  the  balance  of  the  ma- 
terial is  usually  readily  obtained.  A  great 
variety  of  materials  have  been  employed  for 
cable,  including  manila  rope,  chains,  bam- 
boo, etc.  The  best  material  for  cables,  of 
course,  is  wire  rope,  and  when  the  necessity 
for  such  bridges  is  possible  a  supply  of 
rope  with  fittings  should  be  carried  by  the 
engineers.  Adjustable  suspension  rods  or 
hangers  may  also  be  provided  in  advance — 
cable  will  serve  this  purpose.     On  account 


In  many  situations  a  combination  of 
types  meets  requirements  better  than  any 
single  type.  Such  combinations  might  in- 
clude frame  and  pile  trestles,  trestles  and 
truss  spans,  a  combination  of  trestles  and 
floating  supports,  the  latter  being  a  very 
usual  expedient.  The  deck  or  roadway 
should  be  no  wider  than  necesary,  both  be- 
cause of  the  weight  and  extra  time  re- 
quired for  construction.  Ordinarily  two 
lines  of  vehicles  will  not  be  passing  in  op- 
posite directions  at  the  same  time.  Twelve 
feet  is  usually  quite  sufficient  for  a  wagon 
bridge,  allowing  for  the  passage  of  infantry 
or  horsemen  alongside  the  wagons.  For  a 
foot-bridge  alone  a  less  width  is  required. 
Side  rails  are  always  provided,   but  hand 
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Riley,  Kan.,  by  the  Third  Battalion  of  U.  S. 
Engineers  and  described  in  this  journal 
July  11  and  18,  1908.  The  usual  forms  of 
truss  will  be  the  simple  king-post  (or  tri- 
angular truss)  and  queen-post,  erect  or 
inverted,  with  tension  members  of  iron 
rods  or  steel  cable.  Small  Howe  or  Pratt 
trusses  and  lattice  or  bow-string  girders 
of  plank  spiked  together  are  often  em- 
ployed. The  difficulty  of  placing  trusses 
without  the  aid  of  plant  ordinarily  limits 
their  span  to  about  40  ft.,  the  larger  trusses 
being  built  in  place  when  practicable. 
Under  special  conditions,  as  where  the  truss 
may  be  floated  to  position  on  a  barge, 
greater  spans  may  be  practicable.  In  many 
situations  the  spar  lock  bridge,  which  in 
double  lock  is  practicable  up  to  45-ft.  span, 
may  be  constructed  more  easily  and  quickly 
than  a  truss.  The  supports  of  this  type 
consist  of  two  tall  trestles  erected  on  or 
near  the  bank  and  tilted  over  until  their 
heads  lock  amidstream,  forming  a  point  of 
support.  This  is  called  single  lock.  In 
double  lock  the  trestles  are  tilted  until  they 
lock  with  a  frame  placed  between  them,  this 
frame  forming  one  central  span.  This  type 
has  peculiar  advantages  from  the  military 
point  of  view,  as  where  applicable  it  can  be 
quickly  constructed  of  rough  materials. 

Suspension  Bridge  Methods 

Clear  spans  of  more  than  50  ft.  should 
usually  be  avoided  by  seeking  a  more  fa- 


MADE  BY  ROPE  LASH- 
I  N  G  S ;  ELABORATE 
FRAMING    IS    AVOIDED 


of  the  difficulty  of  handling  and  fastening 
large  cables  they  should  be  limited  to  %  or 
1  in.,  multiple  cables  being  used  when 
necessary. 

The  first  Step  in  construction  is  to  erect 
the  towers  and  prepare  the  anchorages  for 
the  cables.  The  towers  will  usually  be  of 
timber  and  of  the  saw-horse  trestle  type,  to 
resist  overturning  both  during  construction 
and  subsequently,  as  no  roller  bearings  are 
employed  and  vertical  reactions  cannot  al- 
ways be  insured.  Standing  trees  may 
occasionally  be  utilized  for  towers.  The 
anchorages  consist  of  large  logs  in  trenches 
(dead-men),  standing  trees  or  stumps, 
large  boulders  or  ledges  of  rock,  where 
available.  Occasionally  concrete  is  em- 
ployed. The  cable  may  be  dragged  across 
the  towers  or  laid  out,  measured  and  an- 
chored (temporarily,  at  one  end,  to  allow 
adjustment)  on  the  ground  and  then  lifted 
to  the  towers.  The  sag  of  the  cables  will 
usually  be  considerable.  This  decreases  the 
strain  on  the  cables,  but  make  the  bridge 
very  liable  to  undulation  under  live  loads. 
Slings  or  suspension  rods  may  be  cable, 
wire  rope,  manila  rope,  round  iron,  or  even 
wood.  From  each  pair  of  slings  hangs  a 
transom  or  roadway  bearer,  on  which  the 
stringers  and  deck  are  placed.  Oscillations 
and  undulations  may  be  controlled  by  lat- 
eral trussing  of  the  roadway,  by  a  trussed 
guard  rail,  by  drawing  the  cables  together 
at  the  center  of  the  span,  and  by  guys. 


rails  are  seldom  used  except  on  through 
truss  and  suspension  bridges. 

The  stringers  may  be  of  round  or  sawed 
lumber.  Planking  IV2  in.  or  more  in  thick- 
ness makes  the  best  deck.  Where  this  is 
not  available  the  deck  may  be  of  poles  held 
in  place  by  side  rails  and  covered  with 
brush,  leaves  and  earth  or  gravel.  This 
makes  a  satisfactory  deck,  but,  except  in 
short  span  trestle  bridges,  is  objectionable 
because  of  its  weight.  The  fastenings  are 
of  the  simplest  nature,  lashings,  spikes  and 
bolts  being  used.  Elaborate  framing  is 
avoided  so  far  as  possible. 

Look  for  Fords  First 

Before  entering  upon  the  construction  of 
a  bridge  search  should  be  made  for  a  prac- 
ticable ford,  if  the  nature  of  the  stream 
gives  any  promise  that  such  may  be  found. 
Fords  which  have  been  used  by  the  local 
inhabitants  should  be  first  examined.  In 
determining  the  practicability  of  a  ford  the 
considerations  are:  (a)  Nature  of  ap- 
proaches; (b)  nature  of  bottom;  (c)  depth 
of  water,  and  (d)  velocity  of  current.  For 
the  passage  of  mounted  troops  and  wagons 
the  approaches  may  be  improved  by  cutting 
down  the  banks  to  ease  the  grades  and  by 
surfacing  the  roadway  with  plank,  brush, 
gravel,  etc.  A  sandy  bottom  is  the  most 
favorable  and  usually  requires  no  improve- 
ment. If  the  bottom  be  rocky  or  yielding 
it  may  be  made  practicable  by  a  deposit  of 
sand  or  gravel,  by  fascines  or  bundles  of 
brush,  or  by  a  woven  mattress  sunk  in  po- 
sition. 

The  limiting  practicable  depths  of 
fords  where  the  current  is  sluggish  are: 
For  infantry,  4  ft.;  for  cavalry,  5  ft.;  for 
artillery  or  wagons,  21/2  ft.  If  the  current 
is  swift  the  depths  for  infantry  and  cavalry 
are  3  ft.  and  4  ft.  respectively.  A  life  line 
may  be  stretched  across  the  stream  to  fa- 


March  18, 1916 


ENGINEERING     RECORD 


397 


cilitate  the  passage  of  infantry.  Ice  2  in. 
thick  will  support  infantry  in  single  file; 
4  in.  thick,  cavalry  at  intervals;  5  to  6  in., 
heavy  field  pieces. 

Improvised  Ferries 

When  fording  is  impracticable  and  there 
is  not  time  nor  material  for  a  bridge,  re- 
sort may  be  had  to  a  ferry.  These  will  be 
used  especially  in  cases  of  wide  crossings, 
where  time  is  of  special  importance  and 
when  the  number  of  troops  to  cross  is  small. 
The  ponton  equipment  heretofore  described 
is  specially  designed  with  a  view  to  its  use 
for  ferrying  purposes.  The  pontons  of  the 
heavy  train  will  carry  from  twenty  to  forty 
foot  troops  in  addition  to  the  crew.  A  raft 
or  cattamaran  made  of  two  pontons,  with  a 
span  of  flooring  between,  will  carry  cavalry, 
artillery  and  wagons.  In  the  absence  of  the 
ponton  equipment  rafts  may  be  constructed 
of  logs,  casks,  etc. 

If  the  current  be  swift  a  rope  may  be 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contraetors  vnll  be  welcomed 


Urges  Pressure  on  Congress  for 
Real  Military  Legislation 

Sir:  Engineers  everywhere  appear  to  be 
fully  awake  to  the  needs  of  this  country 
for  defense  and  to  be  anxious  to  equip 
themselves  for  their  part  in  a  general 
scheme  of  mobilizing  the  country's  human 
and  material  resources  for  this  purpose. 
It  seems  to  the  writer,  however,  that  engi- 
neers and  others  are  failing  tragically  to 
put  proper  emphasis  on  the  necessity  for 
the  most  vigorous  organized  activity  in 
spreading  their  knowledge  and  beliefs,  and 


SIMPLE  PILE  TRES- 
TLES ARE  USED  EX- 
TENSIVELY IN  MILI- 
TARY WORK 


until  they  are  gray,  but  they  might  as  well 
be  on  Mars  for  all  the  impression  they  will 
make  on  legislation  by  these  actions  alone. 
Engineers  are  not  politically  significant; 
one  ward  leader  in  city  politics  might  easily 
wield  more  influence  on  the  vote  in  Con- 
gress than  all  the  engineers  who  attend  lec- 
tures in  New  York  unless  engineers  organ- 
ize to  spread  and  enforce  their  beliefs. 

The  same  is  true  in  nearly  equal  meas- 
ure of  the  half  dozen  or  more  security 
societies.  The  mail  is  so  full  of  circulars 
of  different  societies  calling  for  subscrip- 
tions of  amounts  of  $1  to  $1,000  that  the 
ordinary  recipient  becomes  confused  and 
throws  the  documents  into  the  waste  bas- 
ket. In  the  opinion  of  the  writer  these 
organizations  should  be  combined  or  fed- 
erated, and  should  pursue  a  campaign  as 
vigorous  as  will  the  two  national  parties  in 
the  coming  presidential  election.  Some 
political  managers  are  needed,  and  engi- 
neers as  well  as  others  should  consider  it 


stretched  from  bank  to  bank  and  the  float 
drawn  across  by  hand.  Or  the  current  may 
be  made  to  furnish  motive  power  by  attach- 
ing a  block  to  the  rope  and  securing  the 
float  to  the  block  in  such  a  manner  as  to 
hold  it  at  an  angle  to  the  current.  In  the 
flying  bridge  the  float  is  attached  to  and 
swings  in  a  circle  on  a  line  anchored  well 
upstream.  The  current  may  be  made  to 
furnish  motive  power,  as  in  the  former 
case,  or  the  ferry  may  be  drawn  across  by 
an  auxiliary  line  secured  to  the  bank. 

[Next  week- — "Field  Fortifications,"  in- 
cluding trenches,  bombproof  shelters,  tun- 
nels for  subterranean  attack,  barbed-wire 
entanglements  and  other  forms  of  obstacles. 
—Editor.] 


SUSPENSION  BRIDGES 
ARE  BEST  FOR  CLEAR 
SPANS  EXCEEDING  50 
FEET 


Water  Company  Meter  Advertising  in 
Terre  Haute,  Ind.,  is  being  carried  on  exten- 
sively since  the  readjustment  of  rates  by 
the  Public  Service  Commission.  One  of 
the  recent  newspaper  advertisements 
showed  a  pyramid  of  2y2-gal.  buckets  of 
water  with  the  caption  "Forty  buckets — 
pure  filtered  water — 2  cents.  Monthly  mini- 
mum— 60  cents  for  3000  gal.  Can  you  af- 
ford to  pump  and  carry  forty  buckets  of 
water  for  2  cents  ?"  To  promote  the  use  of 
meters  a  series  of  six  anticipated  questions 
are  answered  in  literature  distributed  to 
prospects.  Another  set  of  twelve  questions 
and  answers  was  sent  to  2200  customers 
whose  services  the  directors  decided  to 
meter.  These  consumers  had  sprinkling 
connections,  washed  automobiles,  used  water 
in  stables  or  kept  boarders.  Meters,  set 
at  the  curb,  are  being  put  in  free  by  com- 
pany gangs  working  from  house  to  house. 


urging  upon  Congress  the  principles  which, 
judging  from  the  spontaneous  applause  at 
the  military  lectures  for  engineers,  are 
unanimously  concurred  in  as  a  basis  for 
preparedness.  The  more  important  of 
these  principles,  as  the  writer  interprets 
them,  are  as  follows: 

(1)  A  large  navy  and  an  adequate  stand- 
ing army. 

(2)  Universal  compulsory  training  for 
all  males,  beginning  with  athletics  and  use 
of  rifle  for  boys,  and  broadening  to  in- 
clude formal  military  training  for  youths 
and  young  men;  no  subsidy  of,  or  reliance 
on,  militia  and  volunteers  for  national  de- 
fense. 

(3)  Defense  plans  to  have  the  approval 
of  our  military  experts.  These  plans 
should  not  be  the  products  of  presumptuous 
amateurs. 

(4)  Organization  of  all  industries, 
means  of  transportation  and  communica- 
tion and  creation  and  safeguarding  of  sup- 
plies of  chemicals  and  special  steel  alloys 
without  which  ammunition  and  armor  can- 
not be  made,  and  for  which  the  country 
is  now  largely  dependent  on  hand  to  mouth 
import. 

Engineers  may  cheer  these  principles 
and  study  and  drill  and  go  to  Plattsburg 


more  important  to  assist  the  political  prop- 
aganda than  even  to  train  themselves  at 
the  present  time. 

Those  who  read  the  doings  of  Congress 
know  that  there  is  no  military  bill  in  like- 
lihood of  present  consideration,  not  to 
speak  of  enactment,  that  begins  to  comply 
with  the  principles  which  engineers  appar- 
ently accept  as  indispensable.  Unless  the 
people  at  large  can  be  convinced  of  the  cor- 
rectness of  these  principles,  and  Congress 
made  aware  of  it,  other  more  articulate 
ideas  will  prevail,  the  present  interest  in 
defense  will  wane — barring  war — the  op- 
portunity to  pass  a  broad  unbiased  scheme 
will  be  lost,  and  the  nation  will  settle  down 
again  to  slackness,  and  all  the  training  of 
engineers  come  to  nought. 

Thomas  H.  Wiggin. 

New  York  City. 


Do  Wooden  Piles  Fail? 

Sir:  Within  the  experience  of  the  writer, 
covering  a  period  of  upwards  of  thirty 
years,  he  has  never  known  or  heard  of  an 
instance  of  wooden  piles  in  building  foun- 
dations failing,  due  to  deterioration,  if 
they  were  entirely  below  the  soil.  Will 
you  kindly   take  the  question   up   in   the 
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columns  of  the  Engineering  Record  for 
the  purpose  of  obtaining  information  on 
the  subject. 

Robert  J.  Reidpath  &  Son. 
Buffalo,  N.  Y. 


Unbiased   Specifications  for  City 
Pavements  Wanted 

Sir:  I  wish  to  second  the  motion,  made 
editorially  in  your  issue  of  Jan.  29,  for  a 
committee  of  the  American  Society  of  Civil 
Engineers  to  investigate  pavements  and 
to  draw  up  specifications  therefor.  Mil- 
lions of  dollars  are  being  spent  annually 
in  the  construction  or  reconstruction  of 
city  pavements.  Much  of  this  work  is 
being  done  to-day  on  the  basis  of  specifica- 
tions prepared  by  manufacturers  interested 
in  promoting  the  use  of  various  classes 
of  materials.  While  these  manufacturers 
are,  of  course,  interested  in  securing  the 
best  results  for  their  respective  materials, 
there  are  many  questions  on  which  they 
are  precluded  from  rendering  an  expert 
opinion  because  of  their  special  bias. 

In  this  city  I  have  been  endeavoring  to 
devote  as  much  time  as  possible  under  exist- 
ing conditions  to  studies  looking  to  the  im- 
provement of  paving  methods,  and  I  be- 
lieve have  secured  some  results  which  are 
of  value.  I  should  welcome  most  heartily, 
however,  such  an  investigation  by  a  trained 
and  competent  body  of  engineers.  Such 
a  body  should  be  furnished  with  the  means 
to  make  their  studies  thorough  and  com- 
plete. 

I  trust  that  some  action  may  be  taken 
in  the  near  future  by  the  American  So- 
ciety of  Civil  Engineers  looking  to  the  ap- 
pointment of  such  a  committee.  There  are 
undoubtedly  many  other  topics  which  might 
be  investigated,  but  I  believe  the  one  which 
you  have  mentioned  is  of  such  large  im- 
portance that  the  work  should  be  begun 
as  speedily  as  possible. 

A.  H.  DiMOCK, 

Seattle.  City  Engineer. 


duced  by  two  by  taking  1/100  of  a  right 
angle  as  the  unit,  just  as  the  centimeter  is 
used  as  a  unit  of  measurement. 

Edward  M.  Walker, 
Secretary-Treasurer,    Detroit    Engineer- 
ing Society. 
Detroit. 


Decimals  of  the  Degree  and  the 
Quadrant  as  a  Unit 

Sir:  I  have  been  expecting  to  see  some 
one  come  forward  with  the  following  sug- 
gestion: Adopt  the  quadrant  or  right  angle 
as  our  unit  of  measurement  of  the  differ- 
ence of  direction  between  two  lines;  then 
divide  that  decimally.  This  seems  to  be 
a  logical  method,  for  we  now  use  the  right 
angle  loosely  as  a  unit  and  1/100  of  a  right 
angle  would  be  about  the  same  size  as  our 
present  degree.    . 

Any  convenient  symbol  could  be  adopted 
for  the  right  angle  unit,  such  as  R,  al- 
though there  is  no  real  need  of  any  symbol 
at  all.  The  numerical  value  will  have  one 
figure  to  the  left  of  the  decimal  point  as 
a  characteristic  indicating  in  which  quad- 
rant the  angle  falls.  Furthermore,  there  is 
no  reason  why  the  common  fraction  cannot 
be  used.  Assuming,  for  the  time  being, 
that  R  is  adopted  as  the  symbol  of  the 
right  angle  unit,  30  deg.  appears  as  0.3333 
R;  108  deg.  as  1.200  R;  and  198  deg.  as 
2.200  R,  etc. 

It  may  be  offered  in  objection  that  seven 
or  eight  decimal  places  are  necessary  to 
indicate  seconds,  but  this  could  be  no  worse 
than  giving  an  angle  in  degrees,  minutes 
and  seconds  and  then  trailing  along  with 
several  decimals  of  seconds.  If  desired, 
the  number  of  decimal  places  could  be  re- 


Distribution  of  Vertical  Pressure 
Through  Sand 

Sir  :  The  following  comment  is  pertinent 
to  the  interesting  article  by  Professor 
Enger  of  the  University  of  Illinois  on 
"High  Unit  Pressures  Found  in  Experi- 
ments on  the  Distribution  of  Vertical  Load- 
ing through  Sand,"  published  in  the  Engi- 
neering Record  of  Jan.  22,  page  106. 

The  work  done  at  the  Pennsylvania  State 
College  Engineering  Experiment  Station 
was  under  Prof.  R.  B.  Fehr,  who  is  the 
author  of  the  following  statement: 

Professor  Enger's  experiments  on  the 
relation  between  the  loading  and  weighing 
area  give  very  interesting  data,  which  un- 
published experiments  here  corroborate  in 
a  general  way. 

The  accompanying  diagram  explains  why 
the  unit  pressure  of  the  smaller  weighing 
area  may  be  greater  than  that  of  the  load- 
ing area.     Each  point  in  the  loading  area 


ab  may  be  considered  as  a  center  from  which 
extend  diverging  lines  of  pressure  through 
the  earth,  according  to  our  common  knowl- 
edge of  the  distribution  of  earth  pressure. 
It  is,  therefore,  reasonable  to  suppose  that 
in  the  case  of  an  earth  fill  of  only  6-in. 
thickness  which  would  transmit  a  high  per- 
centage of  the  applied  load,  a  smaller  area 
lying  directly  under  the  load  would  receive 
not  only  its  share  of  the  lines  of  pressure 
from  the  projected  area  overhead  c'd',  but 
some  additional  lines  of  pressure  from  the 
area  ac'  and  d'b. 

For  measuring  the  percentage  of  load 
transmitted  to  a  co-axial  area  below,  circu- 
lar loading  and  weighing  areas  are  theo- 
retically preferred.  Practically,  however, 
the  writer's  tests  indicate  that  the  shape  of 
these  areas  does  not  cause  any  material  dif- 
ference in  the  percentage  transmitted  so 
long  as  they  are  of  the  same  shape  and  size. 
For  simplicity  of  construction  and  ease  in 
varying  the  size  of  the  opening  in  the  floor 
of  the  test  box,  the  square  was  adopted  in 
the  Pennsylvania  State  College  tests. 

Undoubtedly  the  best  method  for  obtain- 
ing accurate  data  on  the  distribution  of 
vertical  pressure  would  be  to  vary  the  size 
of  the  lower  circular  area  and  to  obtain  the 
variation  of  vertical  pressure  by  the  method 
of  differences.  By  this  method  of  co-axial 
conical  frusta  one  could  readily  obtain  the 
integral  effect  of  the  vertical  pressure  on 
concentric  circles,  and  the  distribution  of 
the  vertical  unit  pressure  would  then  be  a 
matter  of  simple  calculation.  This  method, 
however,  would  entail  considerable  time  and 
expense,  and  since  the  simpler  method  of 
varying  the  position  of  the  loading  area 
back  and  forth  appeared  to  give  consistent 
results,  which  would  be  of  practical  use, 
the  latter  was  adopted  by  the  Pennsylvania 
State  College  Engineering  Experiment 
Station. 


Finally,  it  is  desired  to  call  attention  to 
the  superposed  curves  of  Professor  Enger's 
Figs.  3  and  4.  It  must  be  kept  in  mind 
that  these  curves  are  not  comparable,  as 
they  represent  the  results  of  two  different 
ratios  of  loading  and  weighing  areas.  Ob- 
jection is  made  to  Professor  Enger's  state- 
ment that  the  "Pennsylvania  experiments 
have  one  inconsistency  in  common  with 
those  of  Illinois — the  sum  of  the  upward 
pressures  under  a  6-in.  layer  of  sand  ex- 
ceeds the  sum  of  the  applied  load  and  weight 
of  the  sand."  In  the  Pennsylvania  experi- 
ments the  pressure  due  to  weight  of  the 
sand  was  practically  eliminated  by  taking 
an  initial  dead-load  reading  of  the  scale. 
The  values  obtained  are  therefore  percen- 
tages of  transmission  of  the  external  live 
load  only. 

Furthermore,  an  error  was  made  by  Pro- 
fessor Enger  in  transposing  the  curve  for 
the  6-in.  depth  from  the  Engineering  Record 
of  March  13,  1915,  page  330.  For  example, 
at  12  in.  from  the  center  the  per  cent  trans- 
mission should  be  only  5,  whereas  he  shows 
it  to  be  13.  The  original  data  for  the  6-in. 
depth  of  sand  indicates  that  the  pressure 
is  transmitted  to  a  point  about  52  in.  from 
the  center  of  the  loaded  area.  The  average 
percentage  transmission  over  this  span  of 
104  in.  amounts  to  11.9,  which,  multiplied 
by  8  2/3  ft.,  gives  a  total  vertical  pressure 
of  103.2  per  cent  of  the  applied  load.  Ex- 
perimental errors  in  this  kind  of  work  are 
necessarily  of  such  magnitude  that  this  ex- 
cess, 3.2  per  cent,  should  not  be  regarded 
as  an  inconsistency.  R.  L.  Sackett, 
Dean  of  Engineering  and  Director  of  En- 
gineering Experiment  Station,  Penn- 
sylvania State  College, 

State  College,  Pa. 

[The  foregoing  letter  was  submitted  to 
Professor  Enger,  whose  reply  follows. — - 
Editor.] 

Sir:  An  error  was  made  in  transposing 
the  curve  representing  the  Pennsylvania 
experiments  for  the  6-in.  layer  of  sand,  as 
was  stated  by  Professor  Fehr.  Because  of 
the  scale  of  the  drawing  the  correction 
causes  a  very  small  change  in  the  appear- 
ance of  the  curve. 

Professor  Fehr's  calculation  of  the  up- 
ward pressure  under  the  6-in.  layer  of  sand 
seems  to  be  in  error.  He  does  not  state 
how  the  average  transmission  of  pressure 
of  11.9  per  cent  was  obtained,  but  this  fig- 
ure seems  to  represent  the  average  height 
of  the  curve  for  the  6-in.  depth  of  sand  pub- 
lished in  the  Engineering  Record  of  March 
13,  1915,  page  330.  Dividing  the  area  of 
the  base  by  a  series  of  concentric  circles 
1  in.  apart  and  using  the  average  pressures 
from  the  curve,  it  can  be  shown  that  the 
upward  pressure  as  given  by  the  Pennsyl- 
vania experiments  exceeds  the  applied  load 
by  more  than  40  per  cent.  The  upward 
pressure  within  10  in.  of  the  axis  of  the 
applied  load  is  equal  to  the  applied  load. 

The  fact  that  pressure  was  measured  on 
the  plug  when  it  was  52  in.  from  the  center 
of  the  applied  load  indicates  that  the  floor 
of  the  box  carrying  the  sand  deflected,  thus 
throwing  a  load  on  the  more'  rigidly  sup- 
ported plug.  Experiments  made  at  the 
University  of  Illinois,  in  which  three  forms 
of  measuring  devices  were  used,  have 
never  indicated  vertical  pressure  much  out- 
side of  a  line  drawn  downward  on  a  1 :2 
slope  from  the  edge  of  the  loaded  area. 
Melvin  L.  Enger, 
Assistant  Professor  of  Mechanics  and  Hy- 
draulics, University  of  Illinois. 

Urbana,  111. 
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Canvas  Over  Timber  Frame  Con- 
verts Ferry  Apron  Into  Ponton 

USING  7000  ft.  b.m.  of  timber  and  a 
huge  sheet  of  canvas,  the  110-ton  ferry 
apron  shown  in  the  accompanying  illustra- 
tions was  converted  into  a  ponton  by  U.  S. 
Army  engineers  and  transferred  a  mile  and 
a  half  to  a  new  location  at  Humboldt  Bay, 
Cal.     The  apron  had  been  used  for  trans- 


'  Canvas  Cover  Lashed  to  Deck 
'at  Frequent  Intervals 


weed  removed  from  it,  and  the  canvas  put 
on.  The  canvas  was  rolled  up  longitudinally 
on  the  deck  of  the  apron,  one  end  tied  to 
the  deck  and  the  pulling  end  made  fast 
to  a  raft  of  old  timbers.  The  raft,  which 
served  to  keep  the  canvas  up  and  the  water 
out,  was  then  drawn  under  the  apron  by 
a  launch  and  three  rowboats,  carrying  the 
canvas  to  place  with  it.  When  the  edges 
of  the  canvas  had  been  firmly  tied  to  the 
upper  deck,  the  apron  was  unfastened  at 
the  shore  end  and  anchored  to  the  wharf 
and  to  deadmen  on  the  beach.  Meanwhile, 
a  20-ton  crane  had  been  loaded  on  a  barge 
to  handle  the  counterweights  and  towers. 
On  July  26,  after  the  holding-back  frame 
had   been   removed   to   the   new   approach, 


After  the  apron  was  clear  of  the  old 
towers,  these  were  dismantled  and  landed 
on  the  crane  barge,  by  which  they  were 
taken  across  and  re-erected  at  the  new  site. 
This  work  was  completed  by  July  30,  when 
the  apron  was  again  suspended  from  its 
hinge  and  cables,  and  the  canvas  cover  re- 
moved. The  total  cost  of  making  the  move 
was  $1,330.28,  which  represented  about  2 
per  cent  of  the  original  cost  of  the  apron. 


FERRY  APRON  WEIGH- 
ING 110  TONS  WAS 
TRANSFERRED  TO  NEW 
SITE  AT  2  PER  CENT 
OF  ITS  cost  BY  MAK- 


Lead  Wires  Measure  Clearance  in 
Adjusting  Big  Pump  Bearings 

By  GEORGE  B.  MASSEY 
Consulting  Engineer,  Chicago,  III. 

LEAD  wires  may  be  used  to  great  ad- 
vantage in  adjusting  the  clearance  for 
brasses  on  large  bearings  under  heavy 
load.  The  bearings  to  which  this  method 
is  most  applicable  on  construction  work 
are  those  of  the  main  engines  on  hydraulic 
dredges,  as  other  steam  engines  used  in 
excavation  work  are  usually  of  a  rugged, 
steam-eating  type  with  cranks  set  on  the 
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Section  Through  apron  Showing  Canvas  Cover 


ferring  cars  loaded  with  fill  for  rebuilding 
the  south  jetty  at  the  entrance  to  the  bay, 
and  was,  with  the  rest  of  the  construction 
plant  and  buildings,  transferred  across  the 
entrance  on  the  completion  of  the  south 
jetty  for  use  in  rebuilding  the  north  one. 
The  entire  moving  operations  are  described 
by  George  F.  Whittemore,  junior  engineer, 
in  Professional  Memoirs  for  March-April, 
1916. 

The  apron  weighed  67  tons  submerged, 
and  had  to  be  moved  to  place  endwise  be- 
tween the  foundations  for  the  counter- 
weight towers  for  its  outer  end,  already 
constructed  at  the  new  location.  The  prob- 
lem of  moving  the  apron  and  supporting  it 
until  the  counterweight  towers  could  be 
transferred  was  solved  by  the  scheme  de- 
scribed, which  was  devised  by  Lieut.-Col. 
Thomas  H.  Rees,  engineer  officer  in  charge 
of  the  district. 

The  canvas.  No.  6  duck,  was  made  into 
one  piece,  48  x  120  ft,  one  side  of  which 
was  treated  with  two  coats  of  hot  paraffine 
to  make  it  more  watertight.  The  wooden 
frame  built  around  and  under  the  apron 
to  support  this  canvas  consisted  of  4  x  6-in. 
ribs  on  which  were  nailed  1  x  6-in.  strips. 
The  ribs  were  spiked  to  4  x  12-in.  timbers, 
which  in  turn  were  spiked  to  the  needle 
beams  of  the  ferry  apron.  This  frame  was 
built  at  odd  intervals  because  of  the  tides 
and  the  fact  that  the  apron  was  being  used 
to  unload  stone  cars.  The  work  began  June 
19  last,  and  was  finished  by  July  24,  on 
which  day  the  apron  was  raised  clear  of 
the   water,   a   heavy   accumulation   of   sea- 


ING  A  PONTON  OF  IT 
WITH  THE  AID  OF 
HUGE  SHEET  OF  CAN- 
VAS STRETCHED  OVER 
TIMBER  FRAME 


all  water  was  taken  out  of  the  ponton  with 
two  hand  pumps.  The  leakage  through  the 
canvas  was  small.  When  the  apron  floated 
as  the  cables  were  undamped  from  the 
arch  just  before  starting,  a  6-in.  hole  was 
torn  in  the  canvas  at  the  outer  end.  This 
leak  was  quickly  stopped  by  throwing  an 
emergency  sheet  of  canvas  over  it.  The 
ponton  was  then  shoved  out  carefully  by 
hand  from  between,  the  towers  and  made 
fast  to  a  barge  on  each  side.  Though  it 
was  thought  that  the  apron  could  not  sink 
in  any  case  with  this  arrangement,  an  air- 
tight oil  barrel  was  attached  to  each  of  the 
four  corners  by  50  ft.  of  cable,  so  that  if 
the  craft  met  with  an  accident  its  location 
and  raising  would  be  easier.  Two  tugs 
towed  the  outfit  to  the  new  site  across  the 
channel,  which  was  roughened  by  a  high 
northwest  wind.  The  apron  rode  high, 
drawing  only  3  ft.  10  in.,  and  chaffed  badly 
along  t'.ie  sides.  Although  rope  fenders 
were  plentifully  used,  several  small  holes 
were  made  in  the  canvas  above  the  water 
line.  It  took  50  minutes  to  tow  the  apron 
across  and  10  minutes  at  each  end  to  shove 
it  out  and  to  place  it  between  the  towers. 


quarter,  so  as  to  avoid  being  caught  oil  the 
dead  center.  In  countries  where  coal  is 
dear  and  labor  is  cheap,  engineers  are  as- 
tonished at  the  amount  of  coal  burned  on 
American  excavating  machines,  and  would 
seem  to  prefer  using  less  coal,  at  the  expense 
of  simplicity  in  construction  and  freedom 
from  engine  delays.  The  large  engine  on 
the  standard  American  hydraulic  dredge 
employed  to  drive  the  centrifugal  pump, 
which  ordinarily  has  a  20-in.  discharge,  is, 
however,  usually  of  the  vertical  marine  type, 
using  steam  economically  by  triple  expan- 
sion, and  exhausting  into  a  marine-type 
surface  condenser.  On  account  of  the  large 
size  of  these  engines — from  600  to  1000 
hp. — there  are  large  pressures  to  deal  with 
on  bearing  and  rod  brasses.  The  cutoff  on 
the  high  pressure  is  adjustable,  and  the 
same  is  often  the  case  with  the  intermediate, 
so  that  the  pressures  on  the  bearings  are 
apt  to  vary  when  working  under  different 
conditions.  There  are  also  bypasses  to  ad- 
mit high-pressure  steam  into  the  interme- 
diate and  low-pressure  cylinders.  The  ad- 
justment of  the  bearing  brasses  throughout 
becomes    a    vital    matter    in    the    uninter- 
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rupted  use  of  such  an  engine.  As  assistant 
engineer  in  the  United  States  Navy,  the 
writer  made  use  of  the  navj-  method  of  ad- 
justing large  bearings,  which  can  be  em- 
ployed on  hydraulic  dredges  to  insure  con- 
tinuity of  bearing  adjustments,  independ- 
ent of  the  coming  and  going  of  engineers. 

The  method  employed  is  to  take  off  the 
bearing  caps  and  lay  over  the  journal  three 
strips  of  1/16-in.  lead  wire  parallel  to 
each  other,  one  at  each  end  of  the  journal 
and  one  at  the  middle.  The  caps  are  then 
pulled  down  hard  on  the  liners  and  the  posi- 
tions of  the  nuts  tentatively  marked.  Tak- 
ing off  the  caps,  the  wires  are  found  to  have 
been  flattened,  some  at  the  top  of  the  jour- 
nal and  more  so  at  the  sides.  The  thickness 
of  the  three  wires  is  measured  with  a  mi- 
crometer caliper.  If  the  thickness  is  too 
great,  the  proper  thickness  of  liners  is  re- 
moved and  the  same  operation  repeated  un- 
til the  wire  thickness  at  the  top  of  the  jour- 
nal is  exactly  right.  The  rule  for  the  thick- 
ness of  the  lead  wire  is  that  it  should  show 
one-thousandth  of  an  inch  for  each  inch  of 
diameter  of  the  journal,  where  forced  lubri- 
cation is  used,  but  where  wick  feed  is  used, 
the  clearance  runs  up  to  two-thousandths 
of  an  inch  for  each  inch  of  diameter.  Prac- 
tice will  show  that  for  most  shafts  the 
proper  clearance  will  lie  between  these  two 
extremes,  and  by  taking  about  1  1/3  the 
diameter  of  the  shaft  expressed  in  thou- 
sandths good  results  should  be  had.  For 
example,  0.012  is  the  proper  thickness  for  a 
9-in.  shaft.  This  method  is  much  more 
reliable  than  keeping  tab  on  the  liners,  as 
they  should  vary  with  use.  It  also  checks 
up  on  the  alignment  and  substitutes  a  sys- 
tem for  personal  practice. 


Dropping  the  Bucket  to  Unwind 
Worn  Dragline  Cable 

AN  EXCEEDINGLY  simple  kink  which 
it  is  possible  may  not  have  occurred 
to  many  dragline  operators  is  described 
by  J.  W.  Knott  in  the  Excavating  Engineer. 
The  drums  on  a  large  dragline  engine  do 
not  roll  easily  by  hand,  and,  especially  if 
the  fricton  is  tight,  a  bar  must  be  used 
in  taking  off  worn  dragline  cables  unless 
the  engine  is  a  reversing  one.  Mr.  Knott's 
solution  is  to  hoist  the  bucket  as  high  as 
it  will  go,  throw  in  the  dragline  clutch 
and  drop  the  bucket.  This,  of  course,  re- 
verses the  dragline  drum,  as  well  as  the 
hoisting  drum,  and  unwraps  the  dragline 
at  a  rapid  rate.  By  repeating  the  oper- 
ation two  or  three  times,  the  old  cable  can 
be  readily  taken  off. 


Light,  Strong  Gin  Pole  Built  Up 
of  One-Inch  Lumber 

By  MAX  J.  WELCH 
New  York  City 

FOR  WORK  in  isolated  localities  the 
built-up  gin  pole  illustrated  in  the 
accompanying  drawing  has  been  found  very 
useful  by  contractors  in  the  Rocky  Mountain 
states.  One  of  these  poles,  built  five  years 
ago  by  the  writer,  is  still  doing  service  in 
Colorado,  having  handled  a  great  variety  of 
loads  on  light  erection  work.  Both  Euler's 
and  Rankine's  formulas  give  the  60-ft.  pole 
shown  a  safe  loading  in  excess  of  2  tons. 
The  taper  of  the  core  was,  however,  figured 
by  moments,  which  makes  it  evident  that 
the  same  construction  with  different  end 
connections  would  be  an  economical  one  for 
a  derrick  boom. 


The  core  is  made  by  nailing  %-in.  boards 
in  20-ft.  lengths  to  a  series  of  square 
spacing  blocks  on  3-ft.  centers,  ranging 
from  1%  in.  square  3  ft.  from  the  ends  to 
7  in.  square  in  the  center.  The  boards  are 
then  trimmed  to  a  taper  corresponding  to 
the  size  of  the  blocks.  Next,  more  boards 
are  nailed  in  the  same  way  to  the  open 
sides  of  this  core,  taking  care  to  break 
joints  with  the  first.  These  are  also 
trimmed  to  the  proper  taper.  This  process 
is  repeated  until  a  thickness  of  four  boards 
on  all  sides  of  the  central  hollow  space  is 
reached.  The  finished  pole  is  then  14  in. 
square  at  the  center  and  8  in.  square  at  the 
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ends.  Nailing  should  be  thorough,  using 
8d  nails  for  edge  nailing  and  core  blocks, 
4d  nails  for  two  thicknesses  of  boards,  7d 
for  three  thicknesses  and  lOd  for  four 
thicknesses. 

The  ends  of  the  pole  are  secured  by  i/4-in. 
steel  plate.  At  the  top  eye  bolts  are  pro- 
vided for  attaching  the  guys,  while  a  steady 
pin  may  be  fitted  to  the  bottom. 

This  pole,  which  is  practically  equal  in 
strength  as  a  column  to  a  14  x  14-in.  timber 
of  the  same  length,  weighs  but  little  more 
than  half  as  much.  One  can  be  built  in  a 
short  time,  and  will  pay  for  the  increased 
labor  cost  over  a  single  stick,  even  where 
the  latter  can  be  readily  provided. 


Back  of  Dam  Coated  by  Cement 
Gun  from  Raft  as  Pool  Rises 

As  THE  POOL  rises  behind  the  Elephant 
Butte  dam  waterproofing  is  being  ap- 
plied to  its  upstream  face  in  horizontal 
strips  10  ft.  high  with  a  cement  gun  oper- 
ated from  a  raft.  The  method  was 
described  in  the  March  issue  of  the  Recla- 
mation Record. 

The  upstream  face  of  the  Elephant  Butte 
Dam  is  being  waterproofed  with  Portland 
cement  mortar  mixed  in  the  proportion  of 
one  part  cement  to  two  parts  sand  and  ap- 
plied with  a  cement  gun  in  a  coating  about 
1  in.  thick.  Advantage  has  been  taken  of 
rising  water  in  the  reservoir  to  work  from 
rafts  specially  constructed  for  the  purpose. 
There  are  two  of  these,  each  9  x  13  ft.,  made 
of  planking  on  a  framework  laid  on  and 
attached  to  16  oil  barrels.  One  raft  con- 
tains the  machine,  operator  and  helpers, 
small  mixing  box  and  a  few  sacks  of  cement 
and  sand,  while  the  other  is  loaded  with  ce- 
ment and  sand. 

The  coating  is  applied  in  horizontal  strips 
about  10  ft.  high  and  the  length  of  the  dam 
at  water  level.  The  surface  is  first  cleaned 
thoroughly  with  scrapers  and  wire  brushes 
and  is  then  gone  over  with  a  sandblast, 
using  coarse  sand,  passed  through  the  ma- 
chine to  obtain  the  necessary  pressure. 
This  roughens  the  surface  sufficiently  to' 
cause  the  mortar  to  adhere  to  it.  The  sur- 
face is  then  thoroughly  moistened  with  a 
hose  and  the  mortar  immediately  applied. 
The  mortar  is  put  on  in  four  layers,  each 
about  one-fourth  inch  in  thickness.  It  was 
found  that  a  thicker  coat  than  this  applied 
on  a  vertical  wall,  without  reinforcement, 
would,  on  account  of  its  weight,  slough  off 
before  setting.  Each  layer  follows  the  pre- 
ceding one  before  it  has  attained  its  final 
set,  and  so  far  there  is  no  indication  of  a 
parting  of  the  layers.  Numerous  samples 
taken  from  the  face  showed  perfect  ad- 
hesion to  the  concrete,  it  being  impossible 
in  every  case  to  break  the  mortar  from  the 
concrete  at  the  line  of  contact.  The  cost 
per  square  foot  for  the  first  100,000  sq.  ft. 
of  this  coating  was  7.9  cents,  including 
overhead  and  depreciation. 


BUILT-UP  POLE  EASILY  HANDLED  AND  STRONG  AS 
TIMBER  TWICE  ITS  WEIGHT 


Reinforcements  of  Wood  Poles  with 
steel  channels  has  proved  to  be  very  sat- 
isfactory for  special  terminal  poles  in  the 
15,000-volt  transmission  line  of  the  Pacific 
Light  &  Power  Corporation  used  by  the 
Pacific  Electric  Railway  near  Los  Angeles, 
Cal.  Extra  heavy  wood  poles  55  ft.  long 
with  top  diameter  not  less  than  9  in.  were 
reinforced  by  two  6-in.,  8-lb.  channels,  one 
on  each  strain  side,  with  the  channel  flanges 
turned  in,  and  extending  the  full  length  of 
the  pole,  connected  by  through  %-in.  bolts 
on  24-in.  and  12-in.  centers. 
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Track  Elevation  in  Indianapolis 
This  Year  Will  Cost  $1,500,000 

The  program  of  track  elevation  work  in 
Indianapolis  this  year  will  cost  $1,500,000,  it 
has  just  been  announced.  Pierce  J.  Landers, 
the  new  superintendent  and  chief  engineer  of 
the  Indianapolis  Union  Railway  Company,  in 
company  with  B.  J.  T.  Jeup,  city  engineer,  has 
supervision  of  the  general  elevation  project. 
The  entire  cost  of  the  scheme  will  be  $4,000,- 
000. 

Actual  elevation  of  five  tracks  at  the  Union 
Station  will  begin  late  in  March,  according  to 
the  announcement.  The  elevation  of  the  tracks 
between  Capital  Avenue  and  Meridian  Street 
is  contemplated  before  the  close  of  the  present 
year.  In  addition  other  preliminary  work  will 
be  done  so  that  early  in  1917  the  work  can  be 
pushed  forward.  The  last  link  of  the  proposed 
elevation  scheme  is  to  be  completed  in  1918. 

Plans  now  are  being  devised  to  allow  the 
elevation  work  to  go  forward  with  the  least 
possible  hindrance  to  traffic.  The  first  step  in 
the  plan  is  completed.  This  was  the  inclosure 
of  Pogue's  Run  in  a  concrete  conduit.  The 
necessary  concrete  and  steel  footings  to  carry 
the  elevated  tracks  at  points  of  intersection 
were  provided  in  connection  with  that  work. 

The  construction  of  footings  between  Capitol 
Avenue  and  Meridian  Street  will  be  the  first 
steps  in  the  program  for  this  year.  The  erec- 
tion of  the  steel  structure,  now  being  planned 
to  carry  the  tracks,  with  other  steps  involved, 
probably  will  run  far  into  next  winter.  Ac- 
tual changes  in  the  present  train  sheds  prob- 
ably will  come  next  year.  The  present  sheds 
will  be  divided  into  halves,  the  south  portion 
being  elevated  first.  The  north  half  will  fol- 
low, and  then  the  general  elevation  scheme 
will  be  continued  eastward  from  Meridian 
street  toward  Massachusetts  Avenue,  which 
will  be  the  terminus  of  that  part  of  the  eleva- 
tion plan.  The  old  Illinois  Street  tunnel,  under 
the  present  tracks  at  the  Union  Station,  will  be 
closed  by  the  masonry  work  for  one  of  the  steel 
piers. 

The  actual  bridge  work  of  the  elevation  will 
appear  only  through  the  train  sheds  from 
Capitol  Avenue  to  Meridian  Street,  and  over 
the  various  street  crossings  from  the  latter 
street  to  Massachusetts  Avenue.  Between 
these  street  crossings  a  fill  inclosed  in  concrete 
walls  will  be  made,  and  the  tracks  thus  ele- 
vated. Mr.  Landers  estimates  that  10,000  car- 
loads of  fill  material  will  be  needed. 

Engineers  who  have  been  designing  the 
various  phases  of  the  work  have  provided  for 
an  archway  where  Illinois  Street  will  pass  be- 
neath the  tracks.  This  archway  will  be  in- 
stalled with  an  exterior  facing  of  white  glazed 
material.  At  the  present  time  21,726  tons  of 
structural  steel  have  been  contracted  for.  The 
contract  for  the  erection  of  the  steel  work  will 
be  let  some  time  in  May. 


Denver  Water  Tangle  Progresses 
Toward  Municipal  Ownership 

Municipal  ownership  for  the  Denver  water- 
works appears  nearer  than  for  some  time  past, 
the  Denver  Union  Water  Company  having  re- 
cently given  an  option  to  the  city  officials  and 
the  Public  Utility  Commission  to  sell  the  plant 
at  the  "Chinn"  valuation,  subject  to  change 
by  the  Supreme  Court.  It  will  be  two  years 
before  the  city  could  take  over  the  plant,  even 
though  the  people  vote  favorably  on  the  pro- 
posal to  make  the  purchase.  In  view  of  these 
developments,  bonds  and  stock  of  the  company 
advanced  during  the  first  days  of  March. 

Further,  in  a  decision  of  the  Wheeler-Lusk 


case,  relative  to  the  validity  of  the  $8,000,000 
bond  issue  for  building  a  water  plant,  the 
U.  S.  Circuit  Court  of  Appeals  held  the  issue 
valid,  although  it  stated  in  no  uncertain  terms 
that  the  issue  was  too  small  and  that  the  duty 
of  the  Public  Utility  Commission  and  the  city 
was  to  go  back  to  the  electors  for  authority  to 
issue  additional  bonds.  The  court  stated,  how- 
ever, that  it  had  no  power  to  compel  such  ac- 
tion. 


Many  Bidders  at  Vermilion  County 
Highways  Letting 

Contractors  from  seventeen  states,  from 
Washington  to  New  York  and  from  Illinois 
to  Louisiana,  attended  the  lettings  at  Danville, 
111.,  March  14-16,  for  170  miles  brick  and  con- 
crete roads  in  Vermilion  County.  A  total  of 
220  contracts  obtained  specifications. 

Many  sand  and  gravel  companies,  and  about 
30  concrete  road  equipment  companies  had 
representatives  at  the  lettings.  Hotel  scenes 
resembled  those  at  the  big  road  conventions. 

Though,  in  some  cases,  the  prices  bid  showed 
large  differences  between  the  totals  of  the  high 
and  low  bidders  the  bidding  was  in  general 
quite  close. 


To   Offer   Prizes   for   Designs   of 
Workmen's  Houses 

The  National  Americanization  Committee  is 
offering  prizes  aggregating  $1800  for  plans, 
sketches,  grouping  and  arrangements  for  small 
workmen's  houses.  This  is  part  of  the  broad 
plans  of  the  committee,  which  is  endeavoring 
to  secure  the  adoption  of  American  standards 
by  immigrants  as  rapidly  as  possible.  A  com- 
petition for  designs  for  satisfactory  substitutes 
for  derailed  freight  cars  now  used  to  house 
construction  gangs  on  railways  is  also  part  of 
the  program. 

The  prizes  are  divided  into  two  groups.  The 
first  covers  plans  for  the  housing  of  workmen 
in  industrial  communities  not  exceeding  a  pop- 
ulation of  35,000.  Entries  in  this  class  include 
plans  for  (1)  single  family  houses,  (2)  com- 
bined family  and  lodging  houses,  which  will 
permit  separation  of  the  families  from  the  lodg- 
ers; and  (3)  boarding  houses  or  community 
dwellings  for  numbers  of  single  men  or  of 
single  women.  The  prizes  in  this  group  are 
$1,000  for  the  first,  $500  for  the  second,  and 
$100  each  for  the  third,  fourth  and  fifth. 

The  prizes  in  the  second  group — covering 
substitutes  for  old  cars  now  used  by  railway 
construction  gangs — are  $300,  $200  and  $100 
for  the  first,  second  and  third  respectively. 

The  competition  is  open  to  engineers,  archi- 
tects and  anyone  interested  in  the  subject.  De- 
tails regarding  it  may  be  secured  by  address- 
ing the  committee  at  20  West  34th  Street,  New 
York  City. 


Panama  Canal  to  Be  Open  for 
Ships  of  30-Ft.  Draft,  April  15 

According  to  a  cablegram  received  from 
Lieut.-Col.  Chester  Harding,  Corps  of  Engi- 
neers, U.  S.  A.,  acting  Governor  of  the  Panama 
Canal,  the  canal  will  be  open  to  ships  of  30-ft. 
draft,  April  15.  The  full  text  of  the  message 
is  as  follows: 

"Conditions  in  Gaillard  cut  justify  predic- 
tions that  the  canal  will  be  available  for  ships 
of  30  ft.  draft  on  April  15,  subject  to  prob- 
able temporary  delays  thereafter  to  meet  exi- 
gencies of  dredging  fleet  in  completing  canal  to 
full  width  and  depth  and  in  removing  shoals 
that  may  possible  develop." 


U.  S.  Army  Engineers  Build  Pon- 
ton Bridge  in  W/z  Minutes 

Engineers  who  have  been  attending  the 
weekly  military  lectures  at  the  Engineering 
Societies  Building,  New  York  City,  have  been 
told  repeatedly  by  the  speakers  that  speed  is 
the  all-important  factor  in  field  work  with  an 
army.  This  statement  was  reduced  to  definite 
terms  on  Monday  night  when  Capt.  Stuart  C. 
Godfrey,  Corps  of  Engineers,  U.  S.  Army,  de- 
scribed how  a  ponton  bridge  of  seven  20-ft. 
bays  was  constructed  over  a  stream  near  Fort 
Leavenworth,  Kan.,  in  the  remarkable  time  of 
14%  min. 

FoUovring  introductory  remarks  by  Colonel 
Lucas  of  the  22nd  Corps  of  Engineers,  New 
York  National  Guard,  Captain  Godfrey  dis- 
cussed the  subject  of  military  roads,  bridges 
and  ferries.  Road  maintenance,  rather  than 
road  building,  is  the  chief  concern  of  the  army 
man,  although  occasions  may  arise  when  new 
traffic  routes  must  be  built.  In  new  work  the 
army  engineer  can  use  grreater  latitude  in 
locating  his  road,  and  is  justified  in  employing 
steeper  grades,  than  the  engineer  in  civil 
practice. 

When  streams  must  be  crossed  by  armies  the 
first  thing  for  the  engineer  oflBcer  to  do  is  to 
reconnoiter  for  a  ford  which  will  obviate  the 
necessity  of  a  bridge.  For  infantry,  a  depth 
of  water  of  3  or  4  ft.  is  about  the  limit,  but 
cavalry  can  negotiate  fords  a  foot  or  so  deeper. 

If  no  ford  is  available  a  bridge  must  be 
built.  Captain  Godfrey  illustrated  a  large 
assortment  of  bridge  types,  including  pontons, 
trestles,  trusses  and  suspension  bHdges.  The 
ponton  train,  he  said,  should  not  be  used  pro- 
miscuously, but  should  be  held  for  a  real 
emergency.  In  the  United  States  service  the 
wooden  ponton  boat  is  the  standard  type,  but 
some  of  the  European  armies  favor  a  metal 
boat.  The  Germans  have  employed  an  alu- 
minum ponton. 

Captain  Godfrey  concluded  his  address  with 
a  detailed  account  of  the  methods  of  military 
instruction  in  engineering  practice  at  the 
United  States  Military  Academy  at  West 
Point. 


To  Make  Typhoid  Elimination  Sur- 
vey of  Indiana  Summer  Resorts 

In  a  movement  that  will  continue  through 
several  years  in  an  effort  to  completely  eradi- 
cate typhoid  fever  conditions  at  summer  re- 
sorts on  Indiana  lakes  and  rivers,  which  have 
grown  rapidly  into  prominence  during  recent 
years,  the  Indiana  State  Board  of  Health, 
through  Dr.  John  N.  Hurty,  State  health  com- 
missioner, has  announced  that  the  water  de- 
partment of  the  state  board  will  conduct  a 
sanitary  survey  of  the  resorts.  Measures,  look- 
ing toward  better  sanitation  in  many  ways, 
including  sewage  disposal,  proper  construction 
of  buildings,  etc.,  will  be  taken  by  the  state 
board,  it  is  understood,  wherever  conditions 
warrant. 


Michigan    Agricultural    Buildings 
Destroyed  by  Fire 

The  entire  grroup  of  engineering  buildings 
at  the  Michigan  Agricultural  College  were  de- 
stroyed by  fire  March  5.  The  loss  is  esti- 
mated at  about  $240,000  and  the  cause  of  the 
fire  is  unknown.  Plans  have  been  adopted  for 
immediate  reconstruction  and  classes  have 
been  re-established  with  practically  no  inter- 
ruption. The  most  serious  loss,  it  is  reported, 
is  that  of  records,  notes  and  libraries  of  the 
teaching  staff. 
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Chicago    Issues    New    Rules    for 
■;;  Sewer  Trenching 

r  Utilities  in  the  space  to  be  occupied  by 
sewers  in  Chicago  are  subject  to  new  rules  re- 
cently put  out  in  standard  specifications  by  the 
board  of  local  improvements  of  that  city.  The 
principal  features  of  interest  to  contractors 
relate  to  trenches  dug  by  excavating  machines 
and  are  as  follows: 

Utilities  in  the  way  of  trench  machines  of 
the  steam-shovel  type  used  to  excavate  for  a 
sewer  3  ft,  in  diameter,  or  larger,  must  be 
removed  and  replaced  without  expense  to  the 
contractor.  This  diameter  is  reduced  to  24  in. 
when  machines  of  the  endless-belt  type  are 
used.  Below  24  in.  the  utility  must  be  left  in 
place  and  maintained  at  the  expense  of  the 
contractor.  Utility  companies  must  take  care 
of  their  lines  when  rock  is  to  be  blasted,  pro- 
vided five  days'  notice  is  given. 

Where  sewer  trenches  are  excavated  without 
the  use  of  excavating  machinery,  except  in 
rock,  all  utilities  will  be  left  in  place  and  main- 
tained at  the  expense  of  the  contractor.  A 
predetermined  price  per  cubic  foot  of  excava- 
tion, varying  from  2  to  7  cents  for  depths  from 
6  to  24  ft.,  has  been  worked  out  for  cases  when 
the  board  deems  it  inadvisable  to  remove  a 
utility. 

In  paved  streets  utility  companies  must  re- 
place disturbed  pavement  areas  outside  the 
limit  of  the  sewer  trench.  The  trench  is  de- 
fined as  being  the  internal  diameter  plus  3  ft., 
when  the  wall  of  the  sewer  is  3  in.  or  less; 
4  ft,  when  6  in.  and  more  than  3  in.;  5  ft., 
when  10  in.  and  more  than  6  in.;  6  ft.,  when 
16  in.  and  more  than  10  in.,  and  7  ft.  when  the 
walls  exceed  16  in. 

Service  lines,  except  water  services,  to  build- 
ingfs,  must  be  removed  without  expense  to  the 
contractor  on  48  hours  notice,  when  excavating 
machines  are  used,  also  all  interfering  aerial 
equipment  must  be  removed  or  altered.  The 
latter,  however,  will  not  be  removed  to  accom- 
modate backfilling  machinery,  except  at  the  ex- 
pense of  the  contractor.  Somewhat  similar 
ruies  are  in  effect  with  reference  to  water 
mains. 


Propose  Drainage  Section  of  Illi- 
nois Society  of  Engineers 

Expansion  of  the  work  of  the  Illinois  So- 
ciety of  Engineers  to  take  care  of  drainage 
and  levee  interests  by  the  establishment  of  a 
branch  or  section  to  include  laymen  as  well 
as  engineers,  was  the  significant  recommenda- 
tion of  the  Drainage  Conference  held  at  the 
University  of  Illinois  March  8,  9  and  10.  The 
officers  of  the  Illinois  Society  concurred  in  the 
action  and  it  is  likely  that  the  formation  of  an- 
other engineers'  organization  has  been  averted. 

More  than  seventy-five  persons  were  regis- 
tered at  the  conference ;  engineers,  contractors, 
lawyers,  levee  and  drainage  commissioners 
and  farmers.  Most  of  the  papers  were  not 
highly  technical,  but  for  the  first  time  the 
Illinois  engineer  met  the  farmer  in  open  con- 
ference and  learned  that  the  financial  outcome 
of  the  whole  proposition  depends  on  the  proper 
solution  of  the  problems  of  soil  texture  and 
fertility  of  drained  lands. 

Paul  Hansen,  engineer  of  State  Board  of 
Health,  outlined  the  relation  of  drainage  to 
public  health  and  stated  that  the  functions 
of  the  new  division  of  the  board  would  be  to 
approve  and  disapprove  sewerage  plans  before 
contracts  are  awarded.  The  Rivers  and  Lakes 
Commission  will,  upon  request  only,  review 
plans  for  drainage  -and  levee  works.  Mr. 
Hansen  gave  a  detailed  description  of  the  Mill 
Creek  drainage  improvement  of  overflow  lands 
south  of  Louisville,  where  an  expenditure  of 
$390,000  increased  land  values  to  $3,000,000. 

The  paper  by  Jacob  A.  Harmon  of  Peoria, 
on  "Organizing  and  Financing  Drainage  Dis- 
tricts," put  into  succinct  form  the  methods  used 
in  the  Middle  West. 

Prof.  C.  G.  Hopkins,  of  the  University  of 
Illinois,  rather   startled  his   audience  by  his 


statements  that  many  drainage  propositions 
were  foredoomed  to  failure  because  the  lands, 
when  drained,  had  not  the  chemical  elements 
to  produce  crops.  Settlement  of  muck  in  the 
Everglades,  he  claimed,  might  be  as  much  as 
the  proposed  lowering  of  the  water  levels,  in 
which  case  the  land  would  be  valueless.  He 
stated  further  that  a  certain  600,000-acre 
drainage  project  extremely  deficient  in  po- 
tassium, was  being  sold  off.  The  real  estate 
agents,  in  burning  the  timber  and  brush,  re- 
lease enough  potassium  for  two  or  three  crops 
and  the  land  then  becomes  worthless.  The  un- 
wise drainage  and  irrigation  of  unfertile  areas 
should  be  guarded  against  in  every  possible 
way. 

Prof.  J.  T.  Stewart,  of  the  University  of 
Minnesota,  stated  that  the  time  is  fast  dis- 
appearing when  the  engineer  is  told  by  the 
drainage  commissioner  where  to  locate  his 
ditches  and  how  deep  to  make  them. 

William  A.  O'Brien,  of  Cape  Girardeau, 
Mo.,  in  his  talk  on  "Specifications  for  Drain- 
age Districts,"  gave  many  valuable  hints  as  to 


water  can  be  supplied  for  irrigation  at  any 
time  it  is  needed.  Reservoirs  would  thus 
serve  a  double  purpose. 

Regulation  and  control  of  the  river  by  open 
channel  methods  would  only  serve  the  single 
purpose  of  control  of  its  variability  of  chan- 
nel, nor  is  it  likely  that  the  river  can  be  con- 
trolled by  open  channel  methods  at  any  rea- 
sonable cost." 

E.  B.  Gore,  of  the  Texas  Board  of  Water 
Engineers,  believes  five  impounding  dams 
necessary.  He  would  locate  these  dams  on  the 
Rio  Grande,  above  the  Pecos  River  and  below 
the  Conchos  on  the  Pecos,  on  Devil's  River,  on 
the  Rio  Salado  and  on  the  Rio  San  Juan.  'This 
would  insure  ample  water  supply  for  2,000,000 
acres  and  develop  not  less  than  80,000  hp.  He 
claims  that  it  is  possible  to  develop  300,000  hp. 
with  additional  works. 

John  Wilson,  also  of  the  Texas  Board  of 
Water  Engineers,  concurs  in  the  opinion  ex- 
pressed by  Mr.  Gore,  while  Clint  Kearney,  who 
helped  build  the  Medina  dam  near  San  An- 
tonio,  recommends:    (1)    The   construction   of 


DETROIT  BANK   ERECTS   NEW   STEEL-FRAME   HOME    AROUND    OLD    BUILDING 
Old  building  on  smaller  plot  was  occupied  until  rear  of  new  structure  was  ready  for  use,  when  quar- 
ters were  moved,  old  bank  was  wrecked  within   the  new  building  and  latter  was  finished. 


how  to  draw  up  specifications  to  fit  the  type 
of  machinery  to  be  used  and  thereby  get 
economical  results. 

Prof.  J.  G.  Mosier,  of  the  University  of 
Illinois,  presented  a  paper  on  "The  Relation 
of  Drainage  to  Soil  Texture,"  in  which  he 
brought  out  some  points  on  the  reasons  why 
acid  soils  are  hard  to  drain  and  why  limestone 
increases  percolation. 

The  university  authorities  were  urged  to 
consider  another  conference  or  short  course 
for  the  diffusion  of  information  on  draining 
and  flood  protection. 


Engineers  Suggest  Reservoirs  for 
Controlling  Rio  Grande  River 

study  of  the  problem  of  controlling  the 
flow  of  the  Rio  Grande  River  and  compelling 
its  channel  which  forms  part  of  the  border  be- 
tween Mexico  and  the  United  States  to  remain 
unchanged,  has  resulted  in  the  conclusion  on 
the  part  of  engineers  familiar  with  conditions 
that  reservoirs  will  best  serve  the  purpose. 

Col.  C.  S.  Riche,  of  the  government  engi- 
neering forces  at  Galveston,  after  a  study  of 
the  project  reported  as  follows: 

"The  opinion  seems  to  be  general  among 
the  engineers  and  others  of  long  experience 
with  the  Rio  Grande,  that  reservoirs  to  con- 
trol flood  water  in  the  tributaries  will  con- 
trol the  flow  in  the  Rio  Grande  so  that  its 
variability  will  be  almost  unnoticeable,  and  the 


storage  reservoirs  to  control  and  equalize  the 
flow  of  the  streams;  (2)  the  installation  of 
hydroelectric  power  plants,  and  the  transmis- 
sion of  this  power  to  San  Antonio  and  other 
points;  (3)  the  use  of  the  water  afterward  for 
irrigation  purposes. 

The  government  has  just  issued  a  pamphlet 
on  the  Rio  Grande  question,  which  contains  the 
opinions  of  Dan  C.  Kingman,  formerly  chief  of 
engineers  of  the  U.  S.  Army,  and  Col.  W.  W 
Harts  of  the  U.  S.  Army  together  with  detailed 
reports  from  the  engineers  just  quoted. 

Philadelphia  OflSce  of  Concrete  In- 
stitute Discontinued 

The  office  of  the  American  Concrete  Insti- 
tute, Philadelphia,  has  been  permanently  dis- 
continued. Until  further  notice  all  business 
will  be  handled  from  the  oflBce  of  Leonard  C. 
Wason,  president  of  the  institute,  27  School 
Street,  Boston.  This  step  was  decided  upon 
at  the  convention  held  Feb.  14-17,  during  the 
Cement  Show  at  Chicago. 


Canadian  and  International  Good  Roads 
Congress  at  Winnipeg  in  1917 

At  a  meeting  of  the  Dominion  Good  Roads 
Association  recently  held  at  Montreal,  it  was 
decided  to  hold  the  1917  convention  of  the 
Canadian  and  International  Good  Roads  Con- 
gress at  Winnipeg. 
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North  Dakota  Engineers'  Society 
Meets  at  Grand  Forks 

The  North  Dakota  Society  of  Engineers  held 
its  annual  meeting  at  Grand  Porks,  N.  D., 
Feb.  24  and  25.  At  the  session  held  at  the 
State  University  reports  were  made  by  Prof. 
A.  J.  Becker  and  others  in  the  engineering  de- 
partment of  the  state  University  and  tests  of 
concrete  materials  and  aggregates  found  in 
the  state,  and  also  of  the  effect  upon  these  of 
freezing  and  of  exposure  to  flue  gases.  Special 
attention  was  given  to  the  possibilities  of  North 
Dakota  clays  for  the  manufacture  of  drain- 
tile,  paving-brick,  sewer-pipe,  stoneware  and 
pottery.  Some  of  the  clays  of  the  state  were 
said  to  have  remarkable  value  for  such  pur- 
poses, on  account  of  their  purity,  or  because 
they  do  not  require  blending,  and  in  some  lo- 
calities, lignite  coal  for  use  in  manufacturing 
is  found  adjacent  to  the  clay  beds.  E.  J.  Bab- 
cock,  director  of  the  mining  experiment  station 
of  the  state,  exhibited  specimens  of  commercial 
size,  and  stated  that  there  was  no  doubt  that 
pottery  manufactures  and  other  similar  indus- 
tries would  be  established  in  the  state  within 
a  short  time,  as  those  engaged  in  the  industry 
have  recently  begun  to  awaken  to  local  possi- 
bilities. The  operation  of  the  waterworks  plan 
at  Fargo  was  discussed,  and  its  costs  detailed. 

The  sewage  disposal  plant  which  will  be  in- 
stalled at  Minot  during  the  coming  season  was 
discussed.  The  Society  approved  for  publica- 
tion a  code  of  ethics,  nearly  identical  with  that 
adopted  two  years  ago  by  the  American  Society 
of  Civil  Engineers,  and  will  urge  the  passage 
by  the  next  Legislature  of  an  act  for  the  grant- 
ing of  licenses  to  public  land  surveyors,  which 
has  been  prepared  by  it.  This  act  will  affect 
only  surveyors  who  make  plans  or  plats  for 
filing  with  registers  of  deeds  and  similar  cer- 
tificates, and  those  holding  the  office  of  county 
surveyor.  If  surveys  do  not  affect  the  title  or 
ownership  of  lands  or  the  filing  or  recording  of 
plats,  and  if  the  surveyor  is  not  holding  a  pub- 
lic office  or  acting  in  a  similar  private  capacity, 
license  will  not  be  required.  The  officers  elected 
for  the  coming  year  are :  President,  J.  W.  Bliss, 
state  engineer;  first  vice-president,  J.  A.  In- 
gram; second  vice-president,  H.  C.  Frahm;  sec- 
retary-treasurer, E.  F.  Chandler.  The  next 
annual  meeting  will  be  held  at  Bismarck,  at 
the  end  of  January,  1917,  durins:  the  session 
of  the  Legislature. 


Indianapolis  May  Have  Municipal  Pur- 
chasing Agent 

Mayor  Joseph  E.  Bell  has  arranged  for  the 
employment  of  a  purchasing  agent  for  all  de- 
partments of  the  city  of  Indianapolis,  and  has 
announced  that  he  will  ask  the  next  Legisla- 
ture to  make  provision  for  the  employment  of 
such  an  official  in  the  laws  affecting  the  charter 
of  the  city. 

Chicago     and     Milwaukee     Have 
Typhoid  Epidemics 

Recent  reports  from  Milwaukee  indicate  that 
the  city  is  suffering  from  a  typhoid  epidemic 
of  no  small  proportions.  Seven  deaths  and 
thirty  new  cases  were  reported  Feb.  28,  making 
175  cases  due,  it  is  held,  to  drinking  water. 
The  supply  to  city  schools  was  shut  off  Feb. 
25,  when  the  increase  of  more  than  ten  a  day 
was  announced. 

In  Chicago,  in  the  district  furnished  from  the 
Hyde  Park  crib,  consumers  were  warned  to  boil 
the  water  following  a  flood  of  Jan.  21,  which 
backed  sewage  into  the  Sixty-eighth  Street 
pumping  station  as  described  in  these  columns 
Jan.  29.  By  Feb.  22,  eighteen  new  cases  de- 
veloped in  the  district  served  despite  the  pre- 
cautions issued  immediately  to  boil  the  water. 
On  Feb.  8,  the  health  commissioner  stated  that 
the  water  was  good,  but  he  reiterated  the  ad- 
vice to  boil  it,  Feb.  17. 

It  is  reported  that  the  sterilization  plant 
on  the  crib  broke  down  from  freezing  pipes 
Jan.  11,  and  was  not  operated  again  until 
Feb.  15. 


While  the  Chicago  newspapers  are  carrying 
plenty  of  warning  notices,  the  question  is  not 
discussed  of  the  necessity  of  filtration  in  which 
a  sterilization  plant  would  be  used  only  as  an 
emergency  or  finishing  process,  for  which  it 
has  so  long  been  advocated. 


Chicago's  Oldest  Surveyor  Dies 

Samuel  S.  Greeley,  the  oldest  surveyor  of 
Chicago,  and  the  oldest  living  graduate  of 
Harvard  University,  died  in  Chicago,  March 
8,  at  the  age  of  ninety-two.  Following  his 
graduation  in  1844  he  was  rodman  and  chain- 
man  on  the  waterworks  being  built  under 
E.  S.  Cheseborough  to  supply  Boston  from 
Lake  Cochituate.  He  then  took  a  degree  from 
Rensselaer  Polytechnic  Institute  in  1845  after 
which  he  was  employed  as  engineer  in    rail- 


Oldest  Living  Graduate  of  Harvard 
University,  Who  Died  March  8 


SAMUEL   S.    GREELEY 


road  location  and  construction  in  New  York, 
Vermont  and  Virginia.  In  1851  he  studied  en- 
gineering in  Paris  and  in  1853  returned  to 
Chicago  and  started  the  land  surveying  busi- 
ness which  he  continued,  with  one  short  in- 
terval, until  his  withdrawal  from  active  work 
with  the  Greeley-Howard-Norlin  Company  a 
few  months  ago.  In  1855  he  was  elected  city 
surveyor  of  Chicago.  He  saw  the  advantages 
of  a  wood-block  pavement,  laid  the  first  Nichol- 
son blocks  in  Chicago  and  afterward  invented 
a  block  pavement  which  was  used  to  a  limited 
extent. 

In  the  late  sixties  he  became  assistant 
superintendent  of  the  Chicago,  Burlington  & 
Quincy  Railroad,  and,  at  the  same  time  main- 
tained his  own  private  office.  He,  with  four 
others,  formed  the  Harvard  Club  of  Chicago 
and  was  one  of  the  early  members  of  the  West- 
ern Society  of  Engineers  and  the  Illinois  So- 
ciety of  Engineers.  As  a  surveyor  he  located 
many  of  Chicago's  most  important  buildings 
and  laid  out  subdivisions  which  are  now  thickly 
populated  parts  of  the  city.  In  the  early  days 
he  was  concerned  as  expert  witness  in  various 
important  litigated  cases  in  which  Abraham 
Lincoln,  Robert  Ingersoll  and  other  eminent 
lawyers  were  engaged.  For  many  years  prior 
to  his  death  he  ceased  to  do  the  more  laborious 
work  connected  with  his  profession  but  con- 
tinued, to  give  his  time  and  attention  to  the 
business. 

Even  up  to  the  last  year  of  his  life  he 
was  at  his  office  daily  and  gave  his  associates 
the  benefit  of  his  counsel.  He  loved  his  work 
and  was  never  happier  than  when  engaged 
in  it. 


News  of  Engineering  Societies 

The  Vermont  Society  of  Engineers  held  its 
annual  convention  at  Burlingrton  March  9. 
Officers  were  elected  as  follows:  President, 
H.  M.  Mcintosh;  vice-president,  B.  M.  Hay- 
ward;  secretary,  G.  A.  Reed;  treasurer,  A.  E. 
Winslow;  director,  F.  W.  Denison. 

The  Engineers'  Club  of  Northeastern  Penn- 
sylvania, Scranton,  heard  a  lecture  on  Thurs- 
day evening,  March  16,  by  Captain  Robert  S. 
Thomas,  Corps  of  Engineers,  U.  S.  A.,  on  the 
"Duties  of  a  Military  Eng:ineer."  This  is  one 
of  a  series  of  lectures  scheduled  by  the  pre- 
paredness committee  of  the  club,  headed  by 
Capt.  A.  B.  Dunning  of  Scranton  as  chairman. 

The  Municipal  Engineers  of  the  City  of  New 
York  will  hear  Kingsley  Martin,  formerly  com- 
manding officer  of  the  Second  Battafion,  Naval 
Militia,  New  York,  on  "Municipal  Engineers 
and  the  Navy,"  and  Ernest  F.  Robinson, 
captain  of  the  Twenty-second  Regiment, 
N.  G.  N.  Y.,  on  "Municipal  Engineers  and  the 
Army"  at  a  meeting  to  be  held  in  New  York 
City  March  22. 

The  Western  Society  of  Engineers  was  ad- 
dressed March  13  by  Malcolm  Elliott,  U.  S. 
assistant  engineer,  Louisville,  on  "Large 
Modern  Lock  Gates."  An  innovation  in  the 
way  of  a  brief  review  of  the  contents  of  the 
current  issues  of  technical  journals  was  pre- 
sented by  H.  E.  Hudson  and  W.  W.  DeBerard. 
Announcement  has  been  made  of  future  meet- 
ings as  follows:  March  20,  "Panama  Canal 
Slides,"  by  Dean  John  F.  Hayford;  March  27, 
"Electric  Vehicles,"  four  fifteen-minute  talks; 
April  3,  "A  Year's  Operation  of  Panama  Canal 
Locks,"  by  Messrs.  Clark  and  Whitehead;  April 
10,  "Operating  Machinery  of  Willamette  River 
Bridge,"  by  Byron  Carter. 


Personal  Notes 


Frank  H.  Eschrich,  formerly  con- 
nected with  the  engineering  force  of  the  Dela- 
ware, Lackawanna  &  Western  Railroad,  has 
been  appointed  a  layout  engineer  for  the  Sam- 
uel Austin  &  Son  Company,  constructing  en- 
gineers, of  Cleveland,  on  construction  for  the 
Hooker  Electro  Chemical  Works  of  Niagara 
Falls,  N.  Y. 

George  K.  Parsons,  consulting  engi- 
neer, has  located  his  main  offices  in  the  E>]uit- 
able  Building,  120  Broadway,  New  York  City. 
Mr.  Parsons  also  maintains  offices  in  the  Riggs 
Building,  Washington,  D.  C. 

RosMAR  S.  Devereux,  formerly  en- 
gaged in  survey  work  in  the  Maine  Woods  on 
the  Ripogenus  Lake  project  for  the  Great 
Northern  Paper  Company,  of  Bangor,  Me.,  has 
been  appointed  to  a  position  in  the  repair  and 
construction  department  of  the  civil  engineer's 
office  of  S.  D.  Warren  &  Company,  paper  manu- 
facturer, of  Cumberland  Mills  Station,  Me. 

Roberta.  Koerner,  civil  engineer 
and  architect,  of  Terre  Haute,  Ind.,  has  moved 
his  office  from  2415  Sycamore  Street  to  30 
South  Sixth  Street,  that  city. 

J.  F.  Reynolds,  formerly  engaged  in 
highway  engineering  at  Storm  Lake,  Iowa,  has 
become  connected  with  the  Trussed  Concrete 
Steel  Company  on  the  design  of  reinforced- 
concrete  buildings.  He  was  graduated  from 
Iowa  State  College  in  1908  and  served  from 
then  until  1913  as  assistant  engineer  on  the 
Oregon  Short  Line  Railroad.  From  the  latter 
year  until  1914  he  was  engaged  in  reinforced- 
concrete  work.  He  was  on  highway  work  »* 
Storm  Lake  from  then  until  the  present. 

R.  L.  Wood  has  been  appointed  to  a  posi- 
tion on  the  engineering  forces  of  the  Missouri 
Pacific-Iron  Mountain  Railway  at  Monroe,  La. 

J.  L.  G  0  T  S  c  H  A  L  L,  formerly  engaged  in 
highway  work  in  Morgan  County,  Ohio,  has 
been  appointed  to  a  position  on  the  engineering 
forces  of  the  Interstate  Commerce  Commission, 
Division  of  Valuation,  with  headquarters  at 
Chattanooga,  Tenn. 


404 


ENGINEERING    RECORD 


Vol.  73,  No.  12 


SethP.  BubnettandF.  F.  Henige 
have  formed  the  Burnett-Henige  Construction 
Company,  116  North  Washingrton  Avenue,  Sag- 
inaw, Mich.,  to  engaged  in  a  contracting  busi- 
ness. 

J.  E.  G  R  E I  N  E  R,  consulting  engineer,  of 
Baltimore,  has  been  appointed  consulting  en- 
gineer on  the  Market  Street  bridge  across  the 
Tennessee  River  at  Chattanooga. 

George  M.  Basford  has  resigned  from 
,  his  position  as  chief  engineer  of  the  railroad 
department  of  Joseph  T.  Ryerson  &  Son  to  be- 
come president  of  the  Locomotive  Feed  Water 
Heater  Company,  a  new  $1,000,000  concern 
with  oflSces  at  30  Church  Street,  New  York 
City.  Mr.  Basford  will  also  form  the  G.  N. 
Basford  Company  to  handle  the  advertising 
account  of  a  number  of  railway  supply  con- 
cerns. 

George  H.  Bremner,  assistant  district 
engineer  of  Central  District  of  the  Division 
of  Valuation,  Interstate  Commerce  Commis- 
sion, at  Chicago,  has  been  appointed  district 
engfineer  for  the  same  district,  succeeding  De 
Witt  V.  Moore.  Mr.  Bremner  was  graduated 
from  tiie  civil  engineering  department  of  the 
University  of  Iowa  in  1883  and  entered  the 
service  of  the  Chicago,  St.  Paul  &  Kansas  City 
Railway  as  rodman.  He  spent  a  few  months 
as  transit  man  with  the  Chicago  and  North- 
western and  later  went  to  the  Chicago,  Burling- 
ton &  Quincy  to  do  work  on  a  preliminary  sur- 
vey. From  August  to  November,  1885,  he  was 
draftsman  on  construction  for  the  Chicago, 
Burlington  &  Northern,  and,  from  December, 
1885,  to  April,  1889,  he  was  division  engineer 
of  maintenance-of  way  for  the  Chicago,  Bur- 
lington &  Quincy.  In  April,  1889,  he  was 
transitman  in  charge  of  a  party  on  location  for 
the  St.  Louis,  Keokuk  &  North  Western  (now 
a  part  of  the  Burlington  System),  on  an  ex- 
tension from  Old  Monroe  to  St.  Louis,  Mo.  In 
.  July,  1890,  he  was  made  assistant  engineer 
■  on  maintenance-of-way  for  the  Chicago,  Bur- 
lington &  Quincy  at  Chicago,  which  position 
he  held  until  June,  1902,  when  he  was  ap- 
pointed engineer  of  the  Illinois  district  of  that 
road.  November,  1904,  found  him  in  the  posi- 
tion of  engineer  maintenance-of-way  of  the 
niinois  district,  and  in  April,  1908,  he  was 
again  engineer  of  the  Illinois  district,  in  which 
position  he  remained  until  his  appointment  to 
the  Interstate  Commerce  Commission  in  Feb- 
ruary, 1914. 

T.  L.  H I G  G  s,  formerly  acting  city  engi- 
neer of  Parkersbnrg,  W.  Va.,  was  appointed 
city  engineer,  March  1,  by  a  unanimous  vote 
of  the  council. 

E.  G.  Campbell  has  been  appointed  en- 
gineering superintendent  for  the  Ohio  State 
Highway  Department  at  Pomeroy,  to  succeed 
W.  A.  Looker. 

William  C.  Dunlop  has  been  ap- 
pointed assistant  engineer  with  the  Chicago 
Traction  &  Subway  Commission. 

Walter  A.  Fischer,  who  has  been 
engineer  for  the  Western  Water  Company  for 
the  past  four  years,  has  again  taken  up  con- 
tract work  with  the  Valley  Natural  Gas  Com- 
pany, of  Bakersfield,  Cal.  Mr.  Fischer  had 
four  years'  experience  with  the  Western  Water 
Company,  and  also  spent  ten  years  as  a  mem- 
ber of  the  firm  of  Glass  &  Fischer,  who  in- 
stalled the  sewer  system  at  Albuquerque, 
N.  M. 

Ellis  Soper  of  the  Soper  Engineering 
Company,  of  Chattanooga,  Tenn.,  and  formerly 
construction  engineer  pn  the  Market  Street 
bridge  in  that  city,  has  been  appointed  chief 
engineer  of  desig^n  and  construction  of  the 
plant  of  the  Cuban  Portland  Cement  Company 
at  Havana,  Cuba. 

Charles  S.  Pope  has  accepted  a  posi- 
tion as  engineer  for  the  Warren  Brothers 
Company  of  Oakland,  Cal.  Mr.  Pope  was  for- 
merly on  the  staff  of  the  city  engrineer  of  Los 
Angeles,  where  he  served  for  ten  years,  and 
Ttaee  from  surveyor  to  a  position  where  he  was 
in  charg;e  of  street  work. 


Reginald  H.  Thomson,  for  nearly 
20  years  city  engineer  of  the  city  of  Seattle, 
and  who,  since  June,  1915,  has  been  engaged 
in  private  practice  in  that  city,  was  elected  a 
member  of  the  City  Council  on  March  7.  Dur- 
ing his  period  as  city  engineer  he  made  ma- 
terial changes  in  the  topography  of  the  city, 
removing  great  hills  that  it  might  extend  and 
grow.  Political  precedents  were  broken  when 
he  agreed  to  enter  the  race  for  the  council. 
In  the  campaign  prior  to  the  primary  and  gen- 
eral elections,  he  refused  to  address  political 
gatherings  and  to  debate  or  take  any  part  in 
the  preliminaries  preceding  an  election.  He 
made  no  campaign  promises.  When  asked  his 
platform,  he  invariably  replied:  "I  will  seri- 
ously consider  each  civic  problem  as  it  comes 
before  the  council  and  will  vote  the  way  my 
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judgment  tells  me  will  be  the  most  advan- 
tageous for  the  city  of  Seattle."  His  expenses 
for  the  entire  campaign  amounted  to  $40, 
three-quarters  of  which  constituted  the  filing 
fee.  Mr.  Thomson  went  to  Seattle  in  Sep- 
tember, 1881,  and  entered  into  partnership 
with  F.  H.  Whitworth.  The  firm,  known  as 
Whitworth  &  Thomson,  engaged  in  engineer- 
ing throughout  the  Northwest  until  1888,  when 
Mr.  Thomson  went  to  Spokane  for  a  year  on 
the  Seattle,  Lake  Shore  &  Eastern  Railway. 
He  served  the  city  of  Seattle  as  surveyor  from 
1885  to  1886.  Returning  from  Spokane  in 
1889,  the  engineering  iirm  of  Thomson  & 
White  was  formed,  which  engaged  in  general  en- 
gineering until  May,  1892,  when  Mr.  Thomson 
became  city  engineer,  under  Mayor  Ronald. 
After  nearly  twenty  consecutive  years  as  city 
engineer,  he  resigned  in  November,  1911,  to  be- 
come chief  engineer  of  the  Port  of  Seattle. 
Early  in  1912  he  resigned  from  that  office 
owing  to  litigation  which  threatened  to  in- 
definitely impede  actual  construction.  He  was 
immediately  called  by  the  Provincial  Govern- 
ment of  British  Columbia  to  take  charge  of  the 
work  on  the  proposed  new  Strathcona  Park 
on  Vancouver  Island,  which  covers  532,000 
acres  of  land.  At  the  outbreak  of  the  Euro- 
pean war,  all  public  work  in  British  Columbia 
was  brought  to  a  close,  and  Mr.  Thomson  re- 
turned to  Seattle,  where  his  present  engineer- 


ing offices  in  the  Alaska  Building  were  opened. 
On  March  7  of  the  present  year  the  county 
commissioners  of  Snohomish  County  at  Ever- 
ett, Wash.,  passed  a  resolution  employing  Mr. 
Thomson  as  consulting  engineer  for  that  county 
in  the  construction  of  roads  provided  for  in  the 
recent  $1,800,000  bond  issue.  He  has  been 
asked  to  make  a  thorough  inspection  of  all  the 
roads  to  be  paved,  to  become  familiar  with  the 
situation  and  to  advise  the  county  on  all  mat- 
ters in  connection  with  the  work,  including  the 
acceptance  of  bids. 

H.  A.  Thomson,  formerly  attached  to 
the  Philadelphia  office  of  the  Pennsylvania 
State  Highway  Department,  has  been  ap- 
pointed engineer  in  charge  of  district  1  of  the 
bureau  of  township  highways. 

Charles  E.  Parsons  and  Guy  C. 
Simpson  have  organized  the  firm  of  Par- 
sons &  Simpson,  with  offices  at  61  Broadway, 
New  York  City,  and  San  Antonio,  Tex.,  to 
engage  in  consulting  practice,  specializing  in 
hydroelectric,  irrigation,  water  supply,  indus- 
trial, transportation  and  structural  engineer- 
ing and  investigations,  and  reports  on  Mexican 
oil,  mining  and  agricultural  properties.  Mr. 
Parsons,  in  addition  to  his  consulting  practice, 
is  president  of  the  Ambursen  Hydraulic  Con- 
struction Company.  For  ten  years  he  was 
chief  engineer  of  the  Hudson  River  Power 
Company — now  the  Adirondack  Electric 
Power  Corporation — in  which  capacity  he  de- 
signed, constructed  and  operated  the  Haines 
Falls,  Spiers  Falls,  Glen  Falls,  Utica,  Ball- 
ston,  Albany,  Amsterdam,  Troy  and  Schoharie 
power  plants.  He  was  also  chief  engineer,  and 
one  of  the  organizers  of  the  Atlanta  Power 
■  Company  and  the  Georgia  Railways  Power 
Company.  He  was  graduated  from  Union 
College  in  1898.  In  1899  he  made  a  survey 
for  a  hydroelectric  plant  for  the  Hudson  River 
Power  Company  and  worked  in  the  offices  of 
William  Barclay  Parsons  and  H.  de  B.  Par- 
sons in  New  York  City,  on  plans  for  the  de- 
velopment of  the  plant.  From  1900  to  1908 
he  was  chief  engineer  of  the  power  company. 
In  1908  he  became  a  member  of  the  firm  of 
Hilliard  &  Parsons,  consulting  engineers,  of 
Albany,  N.  Y.  In  June,  1909,  he  was  made 
chief  engineer  of  the  Atlanta  (Ga.)  Power 
Company  and,  in  1911,  he  was  put  in  charge 
of  the  purchase  of  lands  and  construction  of 
substations  and  transmission  lines  for  the 
Georgia  Power  Company.  He  was  appointed 
second  vice-president  and  consulting  engineer 
with  the  Ambursen  Hydraulic  Construction 
Company  in  1912,  and  subsequently  became  its 
president.  Mr.  Simpson  was  graduated  from 
Massachusetts  Institute  of  Technology  in 
1906  and  served  for  a  time  on  the  three-track 
work  of  the  Pennsylvania  Railroad  in  Indiana 
and  Ohio.  Following  this  work  he  was  for 
about  five  years  with  the  Alberthaw  Construc- 
tion Company,  the  Eastern  Construction  Com- 
pany, the  Expanded  Metal  Company  and  Crom, 
Goodhue  &  Ferguson,  architects,  of  Boston. 
As  a  contractor  and  construction  engineer  he 
built  works  to  a  value  of  about  $2,000,000  in 
Louisiana,  Texas  and  Tennessee.  About  four 
years  ago  he  was  with  James  A.  McGonigle  on 
the  construction  of  Fort  Crockett  at  Galves- 
ton, Tex.  During  the  past  three  years  he  has 
been  chief  engineer  of  the  Guadalupe  Water 
Company  of  Texas,  of  which  he  was  one  of 
the  organizers.  His  work  during  the  past  ten 
years  has  taken  him  frequently  to  Mexico  and 
has  given  him  an  extensive  knowledge  of  con- 
ditions in  oil,  mining  and  agricultural  proper- 
ties of  that  country. 

E.  H.  Baldwin,  acting  chief  of  con- 
struction of  the  irrigation  service,  recently 
visited  Phoenix,  Ariz.,  to  look  over  the  project 
there  in  order  to  determine  just  what  is  needed 
since  the  flood  damage.  He  was  accompanied 
by  W.  S.  Cone,  manager  of  the  local  project, 
and  L.  N.  McClellan,  assistant  electric  engi- 
neer. A  board  consisting  of  a  number  of  con- 
sulting engineers  will  go  over  the  entire 
project,  it  is  reported,  to  determine  what  steps 
will  be  necessary  for  making  permanent  re- 
pairs. 
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Spring  Clean-Up  Campaign 

FIROM  every  part  of  the  country  has 
come  commendation,  in  recent  years,  of 
the  spring  clean-up  campaigns.  They  have 
become  annual  features  not  only  in  villages 
and  towns,  but  even  in  the  big  cities.  New 
York  and  Philadelphia,  among  other  metro- 
politan centers,  have  conducted  successful 
campaigns.  The  object  of  this  note  is  not 
to  point  out  their  advantages — for  they  are 
already  well  recognized — but  to  urge  city 
engineers  and  other  municipal  officials  to 
begin  the  work  of  organization  and  prepa- 
ration for  their  campaigns  immediately. 
Clean-up  week  is  generally  set  late  in  April 
or  early  in  May.  If  plans  are  undertaken 
now  there  is  plenty  of  time  to  decide  upon 
ways  and  means  and  to  perfect  the  neces- 
sary machinery  to  bring  about  a  successful 
result. 

Spoiled  by  Typography 

ELSEWHERE  in  these  columns  is  com- 
ment on  the  good-roads  pamphlet  issued 
by  one  of  the  motor-truck  companies.  In 
striking  contrast  with  the  attractive  way 
in  which  that  pamphlet  has  been  prepared 
is  a  booklet  entitled  "Good  Roads  Bulletin 
for  Illinois  Public  Schools,"  which  the  state 
superintendent  of  public  instruction  of  that 
state  is  distributing.  It  contains  good  ma- 
terial— articles  with  the  following  titles : 
Good  Roads  and  Good  Schools,,  Pertinent 
Points  about  Roads,  Construction  and 
Maintenance  of  Earth  Roads,  and  Roadside 
Improvement.  Unfortunately,  however, 
those  who  prepared  the  booklet  typograph- 
ically did  not  have  a  keen  appreciation  of 
the  methods  of  presenting  printed  mat- 
ter effectively.  The  type  is  small,  the  il- 
lustrations few,  giving  an  impression  of 
heaviness  that  will  repel  the  pupil.  It 
would  have  cost  but  little  more  to  have 
presented  the  material  in  most  attractive 
form.  To  use  the  language  of  business,  the 
object  of  the  pamphlet  is  to  "sell"  the  good- 
roads  idea  to  the  pupils  of  the  schools  of 
Illinois.  Selling  and  advertising  methods 
and  standards  should,  therefore,  have  been 
in  mind.  Moreover,  the  desired  effect  would 
have  been  produced  without  lessening  the 
technical  excellence  of  the  material  pre- 
sented. 

For  Civic  Beauty 

ATTENTION  was  called  in  these  columns 
some  time  ago  to  the  agitation,  in  which 
engineers  were  participating,  to  prevent  the 
defacement  of  parks  in  Washington  and  in 
New  York  City.  At  Washington  the  Gov- 
ernment proposed  to  erect  a  power-house 
with  tall  stacks  in  Potomac  Park — in  such 
a  location  as  to  be  a  blot  on  landscape  in 
which    the    Washington    Monument    is    a 


prominent  feature.  At  New  York  protest 
was  directed  against  the  placing  of  a  pump- 
ing station  in  Morningside  Park.  It  is 
gratifying  to  note  that  engineers,  through 
the  American  Institute  of  Consulting  Engi- 
neers, have  taken  an  active  part  in  both 
of  these  agitations.  It  is  reported  that  the 
Morningside  difficulty  is  on  the  way  to  a 
solution  which  will  preserve  the  park  un- 
marred.  At  Washington  progress  seems  to 
be  slower.  The  interests  allied  against  the 
proposed  location  of  the  power  plant  have 
now  made  a  strong  appeal  through  an 
elaborate  pamphlet.  By  argument  and  pic- 
tures it  shows  exactly  what  the  effect  of  the 
power-house  will  be  on  various  aspects  of 
the  Washington  Monument  and  the  Capitol 
dome.  The  pamphlet  is  most  convincing. 
Certainly  the  voice  of  the  people  the  country 
over  who  are  anxious  to  make  of  Wash- 
ington one  of  the  most  beautiful  capitals  of 
the  world  should  force  the  Treasury  De- 
partment to  change  the  location  to  some 
unobjectionable  site.  It  is  urged  that  engi- 
neering societies  throughout  the  country 
take  up  this  matter  and  pass  suitable  resolu- 
tions. Copies  of  the  pamphlet  can  be 
secured  through  the  American  Institute  of 
Architects  at  Washington.  The  question  is 
a  national  one,  and  engineers  should  urge  a 
solution  that  will  be  compatible  with  the 
dignity  of  the  nation's  capital. 

Uncle  Sam's  Purse 

SENATOR  NEWLANDS  has  introduced 
a  bill  in  the  U.  S.  Senate  which  would 
appropriate  to  each  land-grant  college  the 
sum  of  $15,000  annually  for  the  support 
of  an  engineering  experiment  station.  It 
is  needless  to  say  that  the  Engineering 
Record  heartily  favors  the  establishment  of 
such  stations,  not  only  in  land-grant  but  in 
other  colleges  as  well.  It  is  not  in  sym- 
pathy, however,  with  a  scheme  which  just 
opens  another  avenue  into  Uncle  Sam's 
purse,  without  any  special  warrant  for  the 
government  bearing  the  burden.  The  situ- 
ation is  different  to-day  than  when  the 
Morrill  act,  which  gave  government  sup- 
port to  colleges  of  agriculture  and  me- 
chanic arts,  was  passed.  In  1862  the 
middle  western  states  were  poor,  the  need 
for  scientific  education  was  little  appre- 
ciated and  a  stimulus  was  necessary  to  get 
the  states  to  embark  on  the  work  of  higher 
education.  Now  conditions  have  changed 
and  there  is  no  state  which  can  not  support 
magnificently  colleges  and  universities  of 
the  highest  order.  The  engineering  ex- 
perim-^nt  station  is  a  worthy  institution. 
In  the  opinion  of  the  Engineering  Record, 
however,  the  states  should  take  the  initia- 
tive and  furnish  the  funds  themselves.  The 
least  the  Land  Grant  College  Engineering 
Association,  which  is   backing  the  legisla- 


tion, might  do  is  to  agree  that  the  states 
would  put  up  dollar  for  dollar  what  the  gov- 
ernment does.  Even  then  the  Engineering 
Record  would  favor  such  government  par- 
ticipation only  if  the  work  which  would  be 
done  under  the  appropriation  would  be  sub- 
ject to  the  approval  of  the  central  govern- 
ment. Only  under  such  supervision  could 
there  be  hope  that  duplication  and  the  frit- 
tering away  of  time  and  money  on  subjects 
of  little  or  no  value  would  be  avoided. 

Trailers  for  Motor  Trucks 

ELSEWHERE  in  this  issue  considerable 
space  is  given  to  an  investigation  made 
by  Mr.  Pennington  of  the  Troy  Wagon 
Works  Company  as  to  the  utility  of  its 
trailers  in  connection  with  motor  trucks. 
Scientific  analysis  on  the  part  of  manufac- 
turers, in  lieu  of  loose  generalities  by  unin- 
formed salesmen,  is  much  to  be  encouraged. 
The  efforts  of  the  Troy  company  are  in  this 
direction.  The  company  does  not  claim 
that  trailers  can  be  used  wherever  motor 
trucks  are  employed.  Moreover,  it  con.-. 
tends,  and  the  contention  seems  to  be  welj 
founded,  that  what  it  has  learned  with 
respect  to  its  own  trailers  cannot  be  ap- 
plied to  an  ordinary  wagon,  not  especially 
designed  for  trailer  service.  The  main 
fruits  of  the  investigation  are  the  diagram 
by  which  the  non-technical  man  can  find  out 
how  much  his  truck  can  haul;  the  table  of 
resistances  for  various  classes  of  road ;  and 
the  combination  of  the  two  to  determine 
the  precise  limits  of  the  field  of  usefulness 
of  the  truck.  The  Engineering  Record  be- 
lieves that  the  analysis  has  shown  again, 
what  ought  to  be  obvious  to  all  who  have 
stopped  to  think  about  the  matter  and  com- 
pare highway  transportation  with  rail 
transportation,  that  the  trailer  is  a  natural 
complement  to  the  motor  truck.  Whether 
the  tractor  will  ever  become  merely  a  high- 
way locomotive,  leaving  the  whole  load  to 
the  trailers,  is  yet  to  be  seen.  It  may  come 
to  pass.  Certainly  efficiency  demands  that 
the  capacity  of  the  motor  truck  be  meas- 
ured by  what  it  can  haul,  and  not  solely 
by  what  it  can  carry  on  its  back. 

Complete  Specifications 

INDIANA  engineers  and  architects  must 
henceforth  specify  exactly  what  they 
mean  and  furnish  bidders  on  state  work 
with  plans  which  are  complete  and  accurate 
to  the  last  detail,  if  the  rules  published 
March  6  by  the  Board  of  Accounts  of  that 
state,  governing  the  letting  of  public-build- 
ing contracts,  are  to  be  taken  at  their  face 
value.  These  rules  call  the  attention  of 
public  officials  to  the  fact  that  it  is  against 
the  law  in  that  state  for  bidders  to  furnish, 
or  be  compelled  to  furnish,  any  part  of  the 
design  of  the  completed  work.    The  design 
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must  be  ready  before  bids  are  asked,  and 
must  be  so  well  done  that  changes  in  plans, 
which  are  the  cause  of  an  evasicm  of  the 
law  by  precluding  competition  on  the 
changed  items,  are  reduced  to  the  smallest 
possible  proportions.  The  rules  further 
point  out  that  the  engineer  or  architect  can- 
not be  made  the  final  judge  of  disputes  aris- 
ing over  the  contract.  The  law  does  not 
permit  the  delegation  to  the  engineer  of 
those  powers  of  public  officials  under  which 
disputes  about  contracts  and  final  accept- 
ance of  work  may  be  adjusted.  Presuma- 
bly, if  a  contractor  cannot  reach  an  agree- 
ment with  the  public  officials,  the  courts 
must  be  the  arbiter.  This  feature  of  the 
rules  may  cause  delay  and  loss,  but,  at  least, 
it  is  pleasing  to  see  the  principle  sustained 
that  neither  owner  nor  contractor  should  be 
able  to  impose  on  the  other  party  through 
the  agency  of  an  engineer.  The  engineer 
is  an  employee  of  one  of  the  parties  to  the 
contract,  and  should  not  be  obliged  to  de- 
cide as  an  arbiter  matters  involving  by  in- 
direction his  own  interests.  The  Indiana 
Board  of  Accounts  has  made  a  step  in  the 
right  direction,  and  it  is  only  to  be  re- 
gretted that  all  of  our  public  contracts  are 
not  let  on  as  fair  a  basis  as  that  laid  down 
in  these  rules. 


Architect  vs.  Engineer 

LITTLE  attention,  apparently,  has  been 
given  to  the  report  rendered  by  a  com- 
mittee of  the  American  Society  of  Civil  En- 
gineers to  the  Board  of  Direction  on  Jan. 
17  with  reference  to  the  licensing  of  archi- 
tects. The  committee  reported  that  in  sev- 
eral states  there  are  now  laws  governing 
the  practice  of  architecture,  and  that  similar 
legislation  has  been  actively  proposed  in 
nine  other  states.  All  of  these  laws,  enforced 
and  proposed,  make  illegal  the  construction 
of  buildings  except  upon  the  plans  and  speci- 
fications prepared  by  licensed  architects.  In 
other  words,  all  of  them  would  impose  seri- 
ous hardships  on  the  engineering  profession. 
In  Illinois,  structural  engineers  are  now 
licensed  for  the  sole  purpose  of  counteract- 
ing the  architect's  licensing  law.  Without  a 
doubt  similar  legislation  is  necessary  in  the 
other  states  where  architecture  is  now  a 
controlled  profession,  while  the  same  sort 
of  action  will  be  needed  in  the  case  of  every 
state  which  puts  the  practice  of  architecture 
under  government  control. 

The  committee  of  the  society  urged  that 
a  joint  committee  be  formed  between  all 
of  the  national  engineering  societies  and 
that  the  co-operation  of  the  American  Insti- 
tute of  Architects  be  requested  in  an  en- 
deavor to  find  some  plan  which  may  further 
the  mutual  esteem  and  co-operation  of  the 
two  professions.  Pending  the  results  of 
these  steps,  the  committee  further  recom- 
mended that  the  matter  be  referred  to  the 
local  associations,  with  the  request  that 
they  take  organized  action  in  opposition  to 
the  enactment  of  any  law  licensing  the 
practice  of  architecture,  should  such  legis- 
lation be  proposed. 

The  subject  is  a  very  important  one  and 
requires  the  active  interest  of  the  engineer- 
ing profession.    Only  by  vigilance  and  vig- 


orous action  will  the  architects  be  prevented 
from  causing  in  other  states  the  hardships 
upon  engineers  which  prevailed  for  so  mahy 
years  in  Illinois. 

Without  a  doubt  the  best  plan  would  be 
to  secure  co-operation  with  the  American 
Institute  of  Architects  to  the  end  that  both 
engineers'  and  architects'  licensing  laws  be 
kept  off  the  statute  books,  and  be  repealed 
where  now  in  force.  As  this  journal  has 
long  held,  such  licenses  do  not  make  for  the 
safety  and  welfare  of  the  public.  That  can 
only  be  provided  for  by  examining  the  work 
of  the  engineer  and  the  architect  and  not 
the  individual. 

Unless  co-operative  action  is  brought 
about,  there  is  likely  to  be  a  serious  breach 
between  the  two  professions — architecture 
and  engineering — a  condition  much  to  be 
deplored. 


In  the  Interest  of  Good  Roads 

So  KEEN  is  now  the  appreciation  of  the 
need  for  good  roads  and  of  the  bearing 
of  good  roads  on  a  community's  prosperity, 
that  one  expects  all  classes  to  co-operate  in 
highway  propaganda.  Then,  too  the  extent 
to  which  various  interests  have  participated 
in  good-roads  campaigns  is  fairly  well 
known.  There  is  less  appreciation,  how- 
ever, of  some  of  the  yeoman  service  ren- 
dered by  individuals  and  by  certain  corpora- 
tions. In  many  cases — possibly  in  all  but 
few — the  motive  has  been  in  part  selfish,  but 
so  long  as  the  selfish  motive  is  subordinated, 
one  can  heartily  commend  the  work.  There 
are  cases,  of  course,  in  which  ill-advised  ap- 
propriations and  expenditures  have  resulted 
largely  from  the  work  of  corporations  who 
cared  not  for  the  public  so  long  as  they  se- 
cured fat  contracts.  But  these  are  not  re- 
ferred to  here. 

An  example  of  the  higher  type  of  promo- 
tion is  that  carried  on  by  the  Garford  Mo- 
tor Truck  Company,  largely  through  the 
energy  and  vision  of  its  sales  manager,  S. 
M.  Williams.  In  fact,  so  much  time  has 
he  given  to  propaganda  work  that  he  some- 
times has  to  ask  himself  whether  he  is  in 
the  truck  or  the  good-roads  business.  The 
connection,  however,  is  very  close.  Possibly 
the  greatest  present  use  for  motor  trucks  is 
on  paved  city  streets,  but  the  opportunity 
of  the  future  lies  in  the  development  of 
traffic  lines  radiating  out  into  the  country 
and  connecting  nearby  communities.  Mani- 
festly the  greatest  foe  to  such  traffic  devel- 
opment is  poor  roads.  That  accounts  pri- 
marily for  the  interest  of  a  motor-truck 
salesman  in  the  good-roads  propaganda.  At 
the  same  time,  the  campaign  has  had,  and 
will  have,  a  great  public  benefit. 

The  basis  of  the  company's  activity  is  a 
16-page,  6  x  9-in.  pamphlet  entitled,  "Roads 
— Their  Influence  Upon  Economic  and  So- 
cial Conditions."  It  presents  briefly  the  ef- 
fect of  good  and  of  bad  roads  on  a  com- 
munity, emphasizing  the  statements  with 
striking  photographs  of  good  and  poor  high- 
ways and  of  the  farming  communities  al- 
ways associated  with  the  two  classes.  These 
pamphlets  have  been  distributed  by  the 
hundreds  of  thousands — have  been  mailed 
to  individuals  by  the  company,  have  been 


sent  to  granges  and  farmers'  institutes,  have 
been  used  as  campaign  literature  in  connec- 
tion with  bond-issue  elections.  No  particu- 
lar type  of  road  is  advocated — merely  im- 
proved roads — leaving  the  local  authorities 
the  determination  of  the  suitable  type. 

The  result  of  such  propaganda  cannot 
but  be  good.  The  company  deserves  to  be 
commended  for  its  work,  even  though  it  re- 
ceive, through  increased  business,  an  ample 
reward  for  the  financial  outlay  its  efforts 
have  entailed. 


Changing  Horses  in  Midstream 

ANEW  YORK  STATE  legislative  com- 
mittee, seemingly  actuated  by  a  de- 
sire to  organize  political  opposition  to  the 
governor  of  the  state,  has  threatened  to  in- 
troduce legislation  throwing  control  of  New 
York  City's  subway  construction  from  the 
Public  Service  Commission  for  the  First 
District  to  the  city's  Board  of  Estimate. 
This  journal  does  not  contend  that  to  have 
the  city  in  direct  control  of  its  own  rapid- 
transit  construction  is  not  preferable,  as  an 
abstract  proposition,  to  state  control.  There 
are  two  maxims  that  suggest  the  attitude 
to  be  taken  toward  a  change  at  the  present 
time.  One  is  to  the  effect  that  changing 
horses  in  midstream  is  apt  to  prove  dis- 
astrous, and  the  other,  drawn  from  military 
life,  asserts  that  a  poor  plan  vigorously 
carried  out  is  preferable  to  the  best  of 
plans  if  the  latter  is  to  be  changed  while 
the  army  is  trying  to  execute  it.  With 
a  "home-rule"  sop  thrown  to  the  New  York 
delegation,  the  estimable  legislative  com- 
mittee would,  for  the  sole  apparent  pur- 
pose of  discrediting  a  disliked  governor, 
disrupt  or  replace  an  engineering  or- 
ganization that  has  reached  a  good  state 
of  efficiency  after  years  of  hard  work,  and 
turn  its  $325,000,000  job,  with  millions 
outstanding  in  unfinished  contracts,  over  to 
five  city  officials  who  already  have  their 
hands  full. 

The  committee  justifies  this  stand  by 
pointing  to  evidence  which  it  interprets  as 
reflecting  on  the  integrity  of  past,  pres- 
ent and  proposed  members  of  the  commis- 
sion and  of  several  of  its  engineers.  To 
the  engineering  profession  such  allegations 
as  that  a  $2,000,000  bribe  fund  was  con- 
cealed in  15  per  cent  profit  on  the  contract 
for  rebuilding  the  Manhattan  elevated  lines 
are  more  productive  of  smiles  than  of 
credence.  Although  the  committee  objects 
personally  to  Travis  H.  Whitney,  the  con- 
firmation of  whose  appointment  was  de- 
manded by  Oscar  S.  Straus  as  a  condi- 
tion of  his  continuing  to  head  the  commis- 
sion, and  although  it  disapproves  of  D.  L. 
Turner,  deputy  chief  engineer,  for  whom 
it  would  be  enough  to  say  that  he  also 
is  supported  by  Mr.  Straus,  such  reasons 
scarcely  justify  the  committee  in  throwing 
the  subway  work  into  confusion  by  the  pro- 
posed change.'  Neither  would  the  commit- 
tee be  justified  in  such  a  course  by  any 
dereliction  of  duty  on  the  part  of  former 
public  service  commissioners.  Save  for  po- 
litical intrigue,  the  press  and  public  would 
with  fullest  confidence  support  the  new 
commission  in  carrying  the  work  to  a  rapid 
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and  successful  conclusion.  If  the  press  and 
the  public  permit  the  consummation  of  this 
political  trick,  they  will  connive  at  a  stag- 
gering blow  to  engineering  efficiency  on 
public  works. 


South  American  Field  Begins  to 
Materialize 

SINCE  the  outbreak  of  the  European  war 
this  journal  has  been  pointing  out  edi- 
torially the  passibilities  that  are  offered  the 
engineer  and  contractor  from  the  United 
States  in  the  countries  to  the  south  of  us. 
With  the  ratification  by  the  Uraguayan 
Senate  of  a  large  waterworks  and  sewerage 
system  contract,  which  is  one  of  the  largest 
individual  contracts  for  municipal  improve- 
ments ever  entered  into  by  an  American 
concern  outside  of  the  United  States,  it 
would  appear  that  these  possibilities  are 
beginning  to  materialize.  Details  of  the 
contract  will  be  found  on  page  431. 

There  is  no  reason  why  such  reports  from 
now  on  should  be  few  and  far  between.  The 
possibilities  exist.  Many  large  cities  in  the 
Latin ,  countries  are  in  pressing  need  of 
municipal  improvements.  The  fuel  problem 
in  some  of  the  countries  is  so  acute  that  the 
time  would  seem  ripe  to  discuss  hydroelec- 
tric developments.  There  is  need  of  railroads 
and  harbor  and  river  improvements.  Al- 
most daily  we  read  of  valuable  agricultural 
pi-oducts  being  endangered  by  weather  con- 
ditions due  to  lack  of  warehouses.  There  is 
need  of  cold-storage  and  meat-packing 
plants.  A  sugar  mill  erected  to-day  would 
pay  for  itself  in  a  short  time,  due  to  the 
unprecedented  prices  being  obtained  for  the 
product. 

With  the  proper  effort  and  the  facilities, 
contractors  from  the  United  States  should 
find  plenty  to  do  in  South  and  Central  Amer- 
ica, and  the  West  Indies.  In  some  cases 
the  projects  may  have  to  be  suggested,  and 
the  people  of  the  country  educated  up  to 
an  appreciation  of  the  expediency  of  under- 
taking them.  In  most  cases  the  work  will 
have  to  be  financed,  but  fortunately  we 
are  in  the  strongest  financial  position  in  our 
history.  The  obstacles,  then,  are  not  in- 
surmountable. Similar  problems  have  been 
dealt  with  on  innumerable  occasions  in  the 
United  States.  With  proper  personnel  they 
can  be  handled  just  as  successfully  in  other 
countries.  The  field  is  there.  What  it  will 
amount  to  depends  on  how  it  is  developed. 


Liability  of  Manufacturers  for  De- 
fects in  Materials 

LAWYERS  have  been  awaiting  with  con- 
siderable interest  the  outcome  of  a  case, 
just  decided  by  the  New  York  Court  of 
Appeals,  in  which  was  involved  the  respon- 
sibility of  manufacturers  for  injuries  result- 
ing from  defective  materials.  Heretofore 
the  rule  followed  by  New  York  and  other 
state  courts,  and  by  the  United  States  Cir- 
cuit Court,  has  been  that  manufacturers  are 
liable  for  injuries  that  can  be  traced  to 
defective  materials  only  when  the  articles 
involved  are  "inherently  dangerous,"  such 
as  fire-arms.    The  New  York  court  has  now 


sharply  departed  from  this  rule,  upholding 
a  decision  in  a  lower  court  which,  it  had 
been  confidently  predicted,  would  be  re- 
versed under  the  long-standing  precedents 
above  referred  to.  As  the  case  is  of  con- 
siderable interest  to  all  manufacturers  of 
heavy  equipment  used  in  contracting  and 
as  it  defines  anew  the  rights  of  those  who 
may  suffer  from  defects  in  such  equipment, 
the  main  features  of  the  case  are  well 
worth  noting. 

The  facts  are  that  the  purchaser  of  a 
motor  car  was  seriously  injured  as  the  result 
of  the  collapse  of  one  of  the  wheels  of  the 
car  after  it  had  been  in  use  for  a  year.  The 
manufacturer  resisted  a  suit  for  damages 
on  the  ground  that  he  was  not  the  maker 
of  the  wheels,  but  had  bought  them  from  a 
responsible  manufacturer  and  used  ordi- 
nary caution  to  ascertain  that  they  were 
sound.  It  was  shown  that  the  collapse  of 
the  wheel  was  due  to  defective  wood.  The 
Court  of  Appeals  now  holds  that  the  manu- 
facturer "was  responsible  for  the  finished 
product,"  and  cannot  shift  the  responsi- 
bility. The  decision  places  squarely  upon 
every  manufacturer  of  a  "finished  product" 
— a  hoist,  for  example — full  responsibility 
for  injuries  that  may  result  from  defects 
in  any  part  of  such  a  product.  The  court 
specifically  says  that  a  manufacturer  is  not 
at  liberty  to  put  the  finished  product  on  the 
market  without  making  such  tests  as  will 
prove  the  absence  or  presence  of  such  de- 
fects as  might  result  in  injuries  through 
ordinary  use. 

It  is  clear  that  we  have  here  a  new  rule 
of  law,  and  one  that  may  make  serious  trou- 
ble for  a  manufacturer  who  proceeds  upon 
the  old  theory  that  he  is  not  responsible  for 
injuries  resulting  from  defective  parts  of 
assembled  machines  or  equipment.  If  fur- 
ther light  on  this  interesting  case  is  desired 
it  may  be  found  in  the  decision  handed 
down  by  Judge  Cardozo  March  14,  in  the 
case  of  Donald  C.  MacPherson  vs.  the  Buick 
Motor  Company. 


Mechanical  Filters  Recommended 
for  City  with  Slow-Sand  Plant 

IN  George  W.  Fuller's  recent  report  ad- 
vocating a  $750,000  addition  to  the  water- 
supply  and  purification  works  at  Wilming- 
ton, Del.,  one  of  the  most  interesting  fea- 
tures is  the  recommendation  of  mechanical 
filters  in  a  city  now  equipped  with  a  slow- 
sand  plant  and  pre-filters.  The  principal 
reason  for  the  suggested  change  appears 
to  be  the  unexpectedly  large  amount  of 
finely  divided  clay  which,  at  times,  is  car- 
ried by  Brandywine  Creek,  the  source  of 
supply.  When  the  type  of  filter  now  built 
at  Wilmington  was  considered  a  dozen 
years  ago,  the  operating  difficulties  of  slow- 
sand  plants  In  the  treatment  of  water  highly 
charged  with  fine  clay  particles  was  not 
fully  realized,  nor  was  it  appreciated  how 
efficient  and  reliable  were  rapid-sand  filters, 
such  as  have  been  installed  since  that  time 
at  Balt'more,  Harrisburg,  Columbus,  Cin- 
cinnati, Louisville,  Minneapolis,  St.  Louis 
and  New  Orleans.  On  the  whole,  Mr.  Fuller 
finds,  the  existing  Wilmington  filters  have 


made  a  surprisingly  good  record  in  the  re- 
moval of  clay,  and  this  is  explained  largely 
by  the  amount  oi  fine  material  which  seems 
to  have  accumulated  in  iJie  lower  portion 
of  the  sand  layers,  belowthe  depth  effi- 
ciently reached  by  the  teeth  of  the  Blais- 
dell  washing  machine.  Nevertheless,  the 
accumulations  of  clay  and  other  matter  in 
the  lower  portions  of  t^e  beds  have  now 
reached  such  .proportions  that  the  filters 
are  seriously  clogged  and  need  a  thorough 
washing  aiid  overhauling. 

While' the  conditions  described  are  potent 
arguments  for  coagulatic^n  and  rapid  filtra- 
tion, they  are  not  the  only  ones.  Structurj^ 
defects  in  the  existing  filters  have  made  it 
practically  impossible,  at  certain  seasons,  to 
realize  from  the  works  their  rated  output. 
Shrinkage  cracks  in  the  filter  floors  have 
given  rise  to  many  troubles.  Clogging  and 
air-binding  have  caused  the  most  s^ious 
annoyance — conditions  which  were  de- 
scribed fully  by  Edgar  M.  Hoopes  in  the 
Engineering  Record,  Sept.  4,  1915,  page 
282. 

The  Wilmington  case  will  appeal  to  sani- 
tary engineers  because  the  decision  as  to 
plant  enlargement,  along  lines  radically  dif- 
ferent from  the  original  designs,  is  based, 
not  on  surmise,  but  on  actual  operating  re- 
sults over  a  long  term  of  years.  This  is  the 
best  kind  of  evidence  upon  which  to  base 
a  decision.  It  should  be  realized,  however, 
that  progress,  during  recent  years,  in  the 
development  of  the  mechanical  filter  to  its 
present  high  state-  of  efficiency  has  intro- 
duced into  the  solution  of  the  water-purifi- 
cation problem  a  factor  which  was  not 
present  before.  Events  at  Wilmington  are 
not  the  only  ones  which  substantiate  this 
view.  In  the  case  of  the  Torresdale  filters 
at  Philadelphia  the  same  trend  is  manifest, 
for  the  city  long  ago  supplemented  its  slow- 
sand  filters  with  pre-filters,  operating  at 
high  rates,  and  is  now  completing  the  con- 
struction of  a  large  coagulating  basin  as  a 
further  measure  to  free  the  raw  water  of 
its  burden  of  suspended  matter.  Thus,  while 
the  Philadelphia  units  are  nominally  of  the 
slow-sand  type,  their  accessory  equipment 
carries  with  it  decided  suggestion  of 
mechanical-filtration  principles.  The  same 
tendency  is  being  exhibited  at  Wilmington 
in  a  stronger  degree,  for  in  addition  to  his 
recommendation  for  a  mechanical-filtration 
plant,  Mr.  Fuller  suggests  that  coagulation 
facilities  be  provided  as  a  preliminary  to 
treatment  at  the  existing  slow-sand  beds. 

It  is  not  proposed  at  Wilmington  to  have 
the  mechanical  filters  supersede  the  exist- 
ing slow-sand  plant.  They  will  serve  as  an 
additional  means  of  increasing  the  output  of 
purified  water.  They  will,  however,  play 
another  part  of  very  timely  importance.  Un- 
less they  are  built  it  will  be  practically 
impossible  to  shut  down  the  present  works 
for  the  repairs  which  are  needed. 

Since  the  war  started  Wilmington  has 
assumed  a  position  of  tremendous  industrial 
importance  because  of  its  huge  output  of 
power  and  explosives.  The  population  curve 
has  risen  rapidly,  and  the  need  for  an 
adequate  water  supply  for  present  and 
future  is  more  acute  nqw  than  ever  before. 
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OUTFALL  PIPE   CONSISTS  OF   18-FOOT   SECTIONS   OF    CONCRETE   6   FEET   IN    DIAMETER 

Cleveland's  Sewage  Treated  by  Revolving  Screens 
and  Novel  Grit  Chambers 

Ejectors  Will  Remove  Grit  for  Filling  Purposes— Long  Submerged 
Outfall    Will    Disperse    Sewage    in    Region   of   Cross    Currents 

By  GEORGE  B.  GASCOIGNE 
Principal  Assistant  Engineer,  Subdivision  of  Sewage  Disposal,  City  of  Cleveland 


THE  sewage  from  that  part  of  Cleveland 
west  of  the  Cuyahoga  River  will  be 
treated  at  a  plant  located  on  the  lake  front 
at  the  foot  of  West  Fifty-eighth  Street.  It 
is  intended  to  use  the  dilution  available  op- 
posite this  lake-front  plant,  so  that  ulti- 
mately the  works  will  provide  for  the  re- 
moval of  the  suspended  inorganic  matter; 
the  partial  clarification  of  the  sewage;  the 
discharge  of  the  excess  storm  flow  at  the 
U.  S.  harbor  line;  the  dispersion  in  the  lake 
of  the  treated  effluent,  and  disinfection  dur- 
ing the  bathing  season. 

Grit  Chambers  and  Fine  Screens 

In  order  to  determine  the  possibility  of 
an  initial  cost  saving  by  using,  for  the 
clarification  of  the  sewage,  fine  screens  in- 
stead of  two-story  setting  tanks  and  to  pro- 
tect the  public  bathing  beach  located  nearby, 
construction  of  a  partial  plant,  capable  of 
treating  the  flow  already  discharged  at  this 
location  was  started.  When  the  remainder 
of  the  sewage  reaches  this  location  it  is  ex- 
pected to  have  the  complete  plant  ready  for 
operation,  provided  the  fine  screens  produce 
the  results  which  are  claimed  by  their  de- 
signers. Otherwise,  the  sewage  will  be  dis- 
charged temporarily  through  the  submerged 
outfall  pipe  without  the  degree  of  clarifica- 
tion necessary. 

Two  grit  chambers  of  different  types, 
with  their  flow  channel  connections  and  the 
screen  house,  are  completed  and  14-ft.  cir- 
cular Reinsch-Wurl  screens  are  provided  for 
continuous  operation.  Sewage  passed 
through  the  grit  chambers  and  screen  for 
the  first  time  Nov.  19,  1915.  The  outfall 
sewer  and  the  submerged  outfall  pipe  are 
in  the  course  of  construction. 

Collection  and  Flow 

The  population  ultimately  served  at  this 
location  will  represent  28  per  cent  of  the 
city's  total.     Two   interceptors  collect  the 


sewage  and  with  the  necessary  overflows 
and  by-passes  discharge  it  at  the  plant.  The 
westerly  interceptor,  which  is  of  the  com- 
bined type,  serves  largely  a  residential  dis- 
trict and  extends  westward  along  the  lake 
shore  about  3  miles.  The  sewage  as  dis- 
charged is  fresh  and  in  amount  equals 
about  one-fourth  of  the  total  quantity  to  be 
treated.  The  normal  flow  per  capita  is  150 
gal.  per  24  hr.,  with  an  hourly  fluctuation 
of  25  per  cent.  The  Walworth  Run  sewer, 
which  serves  the  territory  back  from  the 
lake  front,  at  the  present  time  discharges 
into  the  Cuyahoga  River  about  2  miles  up- 
stream from  its  mouth.  In  order  to  divert 
the  sanitary  flow  and  the  first  storm  wash 
of  this  sewer  to  the  treatment  site,  a  5  V:;- 
ft.  circular  brick  sewer  with  an  outside 
lining  of  wood  cants  is  being  constructed. 

The  Walworth  Run  diversion  sewer,  so- 
called,  is  in  tunnel,  80  ft.  below  the  surface 
of  the  ground  and  8350  ft.  in  length.  This 
sewer  will  deliver  the  remaining  three- 
fourths  of  the  total  quantity  to  be  treated. 
The  normal  flow  per  capita  amounts  to  75 
gal.  per  24  hr.,  with  a  maximum  and  mini- 
mum hourly  fluctuation  of  22  and  32  per 
cent,  respectively.  The  main  portion  of  the 
stock  yard  wastes  of  the  city  enter  this 
sewer,  which  condition  aff'ects  the  character 
of  the  sewage. 

The  estimated  population  contributing 
sewage   to   the   West    Fifty-eighth    Street 
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plant  will,  in  1925,  be  275,000.  The  works 
planned  for  construction  will  provide  for 
this  population  and  will  treat  twice  the  sani- 
tary flow  of  the  westerly  interceptor  and 
four  times  the  dry  weather  sewage  flow  of 
the  Walworth  Run  sewer,  which  is  equiva- 
lent to  300  gal.  per  capita  per  24  hr.  The 
entire  flow  will  first  pass  through  the  coarse 
screens  and  grit  chambers  and  then  75  per 
cent  of  this  amount  will  be  either  settled  or 
screened,  the  difference  being  by-passed  to 
the  outfall  sewer.  The  final  step  in  the 
treatment  process  consists  in  dispersing 
the  settled  or  screened  effluent  in  the  lake 
by  means  of  an  outfall  tube. 

Coarse  Screens 

For  the  purpose  of  preventing  large  ob- 
jects, such  as  boards,  bundles  of  wire  and 
tin  buckets  from  reaching  the  fine  .screen 
and  from  interfering  with  the  operation 
of  the  valves  and  stop  planks  of  the  plant, 
two  coarse  screens,  4  ft.  wide,  are  located 
in  the  flow  channels  at  the  entrance  to  the 
grit  chambers.  They  consist  of  V-i  x  2-in. 
steel  bars  spaced  on  3'A,-in.  centers  and 
have  a  platform  at  their  top  for  the  attend- 
ant to  stand  upon  when  raking  off  the 
screenings.  The  bars  are  separated  by 
means  of  castings,  so  shaped  that  a  rake 
may  be  drawn  throughout  the  entire  length 
of  the  screens.  The  screens,  as  at  present 
installed,  are  placed  at  an  angle  of  30  deg. 
with  the  horizontal,  and  slots  are  available 
for  changing  this  angle  to  45  deg.  The 
necessary  stop  plank  grooves  and  boards 
are  provided  so  that  either  screen  may  be 
entirely  shut  off  from  the  flow. 

Grit  Chambers 

The  grit  chambers,  as  constructed,  are 
sufficient  to  treat  a  quantity  equal  to  twice 
the  sanitary  flow  from  the  westerly  inter- 
ceptor, and  when  the  flow  from  the  Wal- 
worth Run  sewer  enters  the  plant,  four  ad- 
.  ditional  chambers  will  be  necessary.  The 
present  two  are  so  located  that  with  the 
additional  four  the  symmetry  of  the  works 
will  be  carried  out. 

In  the  design  of  the  grit  chambers  the 
importance  of  securing  a  grit  which  can  be 
satisfactorily  used  for  filling  purposes  is 
paramount.  Data  obtained  during  the  op- 
eration of  the  testing  station  show  that 
grit  which  contains  on  the  average  more 
than  15  per  cent  of  volatile  matter  will  pro- 
duce, when  handled  during  unfavorable 
weather,  objectionable  conditions.  It  was 
thought  advisable  to  increase  slightly  the 
cost  of  the  grit  chambers  in  order  to  secure 
this  uniform  quality  of  grit. 

The  flow  section  is  designed  to  give  a 
velocity  of  1  ft.  per  second  when  the  quan- 
tity passing  through  a  chamber  varies  from 
8,000,000  to  16,000,000  gal.  per  day.  Each 
chamber  is  divided  into  two  compartments, 
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GRIT     CHAMBERS     HAVE     BOTTOMS     OF     TWO    TYPES — WITH    HOPPER    BOTTOM    EJECTORS    REMOVE    GRIT 
WITHOUT   STOPPING  FLOW   BUT  WITH    FLAT  BOTTOM   TANK    MUST   BE   SHUT    DOWN    FOR  CLEANING 


an  upper  or  flow  section,  and  a  lower  or 
deposition  section.  The  flow  section  is 
made  by  attaching  to  the  vertical  side  walls 
of  the  chamber  steel  plates  or  vanes  and 
hanging  them  so  that  they  converge  to  a 
6-in.  slot.  The  flow  line,  when  sewage  is 
passing  through  the  grit  chambers  at  a  rate 
of  8,000,000  gal.  per  day,  will  coincide  with 
a  line  which  represents  the  intersection  of 
the  vertical  walls  and  the  upper  surface  of 
the  steel  plates  or  guide  vanes.  This  con- 
struction eliminates  the  uncertain  and  vari- 
able flow  section  usual  in  grit  chambers  of 
the  open  type  and  gives  a  fixed  and  uni- 
form section  throughout  the  entire  length 
of  the  chamber.  Flows  between  8,000,000 
and  16,000,000  gal.  are  controlled  by  means 
of  a  modified  outlet  weir,  so  that  the  velocity 
remains  constant.  The  weir  is  of  the  rec- 
tangular type,  the  central  portion  of  which 
is  contracted  to  a  low  head  orifice. 

The  chambers  are  50  ft.  long,  which  per- 
mits a  detention  period  of  50  sec.  and  pro- 
vides for  a  deposit  of  Vi  cu.  yd.  of  grit  per 
1,000,000  gal.  of  flow.  The  storage  capacity 
has  been  made  of  such  size  that  the  normal 
operating  force  can  remove  the  grit  from  a 


chamber  without  seriously  interfering  with 
other  necessary  work  around  the  works.  If 
the  sewage  should  at  times  contain  no  grit, 
and  objectionable  material  is  being  depos- 
ited, it  will  be  possible  to  by-pass  the  cham- 
ber sufficiently  by  closing  the  slot  at  the  bot- 
tom of  the  guide  vanes. 

It  was  found  from  the  tests  with  open 
chambers  that  grit  will  not  deposit  uni- 
formly throughout  the  entire  length  of  the 
chamber  and  it  is  believed  the  6-in.  slot  will, 
to  a  certain  extent,  favorably  affect  the  dis- 
tribution. Each  chamber  is  so  constructed 
that  60  per  cent  of  the  total  storage  volume 
occurs  in  the  first  or  inlet  half,  irrespective 
of  whether  or  not  the  bottom  is  flat  or  hop- 
pered. 

In  order  to  permit  any  material  which 
rises  behind  the  vanes  to  be  carried  away, 
a  horizontal  opening  about  6  in.  wide  was 
provided  in  the  guide  vanes  at  their  top 
and  next  to  the  vertical  walls.  There  will 
be  cross  currents  through  the  deposition 
chamber,  but  the  effect  from  any  objection- 
able material  so  deposited,  and  which  does 
not  get  away,  will  be  compensated  for  by 
the  large  quantity  of  good  grit. 


It  will  be  noticed  from  the  drawings  that 
the  bottoms  of  the  two  chambers  differ. 
This  is  due  to  the  method  of  cleaning  the 
chambers,  it  being  necessary  in  the  one  with 
the  flat  bottom  to  shut  off  the  flow  when 
removing  the  grit,  while  in  the  one  with 
the  hoppered  bottom  it  is  hoped  to  remove 
the  grit  without  stopping  the  sewage  flow. 
Sand  ejectors  are  fastened  to  the  bottom 
of  the  four  hoppers  which  form  the  floor 
for  one  chamber  and  they  will  be  operated 
by  the  city  water  pressure.  The  material 
so  ejected  will  be  used  for  filling  purposes 
around  the  works,  and  a  sand  discharge  line 
has  been  provided  which  is  sufliicient  to 
carry  the  grit  a  distance  of  400  ft.  The  grit 
in  the  chamber  with  the  flat  bottom  will  be 
removed  by  means  of  a  sand  ejector  of  the 
portable  type,  which  has  been  provided.  The 
possibility  of  operating  the  sand  ejectors 
unsuccessfully  is  emphasized  by  the  fact 
that  two  types  of  chambers  were  con- 
structed. 

Within  the  working  galleries,  which  are 
located  beneath  the  first  and  second  hopper 
and  the  third  and  fourth  hopper,  respec- 
tively, of  the  grit  chambers,  there  is  placed 
the  necessary  piping  and  valves  for  con- 
trolling the  operation  of  the  sand  ejectors. 
In  the  completed  plant  these  galleries  may 
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CAST-IRON   Y  WHICH  REDUCES  FROM  6  TO  5-FOOT   DIAMETER  SECTION   OF  CONCRETE  PIPE 


DIVER    JOINS    SECTIONS    OF    OUTFALL    SEWER    BY 
SUBMARINE  JOINT 

extend  across  the  six  grit  chambers,  with 
the  necessary  entrance  steps. 

In  order  to  remove  the  supernatant  liquid 
and  that  which  drains  through  the  grit,  a 
centrifugal  pump  and  motor  have  been  in- 
stalled within  a  sump  well  off  to  the  side  of 
the  inlet  end  of  the  grit  chambers.  The 
liquid  so  discharged  will  be  delivered  into 
the  flow  channel  just  back  of  the  coarse 
screens. 

Fine  Screens 

In  order  partially  to  clarify  the  sewage, 
a  screen  of  the  Reinsch-Wurl  type  has  been 
installed  in  a  pit  within  a  frame  build- 
ing located  at  the  outlet  end  of  the  grit 
chambers.  The  screen  consists  of  a  14-ft. 
circular  disk  of  brass  with  the  central  por- 
tion removed  and  a  truncated  cone  with 
vertical  plates  inserted.  In  the  center  of  the 
cone  and  plate  is  a  shaft  inclined  10  deg. 
to  the  vertical,  around  which  the  screen  re- 
volves. The  shaft  is  supported  by  bearings 
entirely  above  the  sewage  flow,  a  feature 
which  distinguishes  the  screen  as  the  over- 
hung type.  The  plate  is  perforated  with 
openings  1/32  in.  wide  and  2  in.  long, 
which  represents  about  10  per  cent  of  the 
total  screen  area  given  over  to  openings. 
The  screen  rests  in  the  pit  partly  sub- 
merged, and  as  it  revolves  the  floating 
solids  are  carried  along  its  surface  until 
they  are  swept  off  by  revolving  brushes. 
These  brushes  are  of  wild  hogs'  bristles 
and  at  the  end  of  arms  which  extend 
from  the  second  central  rotating  shaft.  A 
2'2-hp.  motor,  especially  fitted,  is  placed  on 
a  walking  bridge  above  the  screen  and  pro- 
vides power  for  revolving  the  disk  and 
brushes. 
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The  screen  is  rated  at  a  capacity  of  7,500,- 
000  gal.  per  24  hr.,  with  a  loss  of  head  equal 
to  2  ft.  This  quantity  is  equivalent  to  ap- 
proximately the  normal  dry-weather  flow 
of  the  westerly  interceptor.  The  flow  line, 
when  this  maximum  condition  occurs,  is 
flush  with  the  top  of  the  truncated  cone  on 
the  inlet  side.  If  the  removal  results  are 
in  excess  of  those  expected,  it  will  be  pos- 
sible to  increase  the  capacity  of  the  screen 
by  enlarging  the  openings. 

The  screen  was  installed  on  trial,  and  the 
designers  guarantee  that  the  results  ob- 
tained from  its  operation  will  compare  fa- 
vorably with  those  obtained  from  a  settling 
tank  which  has  a  flowing-through  period  of 
IV2  hr.  A  tank  will  be  constructed  and 
operated  alongside  the  screen  in  order  to 
secure  comparative  results.  A  small  room 
has  been  partitioned  off  in  one  comer  of  the 
building,  which  will  serve  as  an  office  and 
laboratory.  An  employee  of  the  city  will 
make  the  analytical  determinations  and  keep 
the  operation  data  which  pertain  to  the 
efficiency  of  the  screen. 

At  the  present  time  it  is  proposed  to  col- 
lect the  screenings  in  burlap  bags,  reduce 
their  moisture  content  by  centrifuging  and 
then  bum  the  residue  in  a  small  incinerating 
plant  located  in  the  building.  The  screen 
was  manufactured  by  the  Sanitation  Cor- 
poration of  New  York  City  and  shipped  in 
boxes  ready  to  set  up. 

Outfall  Sewer 

In  order  to  eliminate  any  objectionable 
conditions  which  occur  opposite  the  sewer 
outlet,  the  present  sewer  will  be  extended 
600  ft.  farther  out  to  the  U.  S.  harbor  line. 
This  construction  provides  means  for  dis- 
charging the  excess  storm  flow — the  sewage 
flow  which  will  not  pass  through  the  treat- 
ment works — in  25  ft.  of  water.  This  out- 
fall sewer  is  of  reinforced  concrete,  an  open 
channel  AVz  ft.  deep,  15  ft.  wide,  supported 
on  piling  and  has  its  invert  paved  with 
brick.  The  pile  bents  are  on  6-ft.  centers 
and  consist  of  four  piles  each,  which  vary 
in  length  from  25  to  65  ft. 

Submerged  Outfall  Pipe 

The  effluent  from  the  treatment  works 
will  be  discharged  outside  the  Cleveland 
breakwater  through  a  submerged  outfall 
pipe,  where  it  is  estimated  the  dilution 
amounts  to  2  cu.  ft.  per  1000  population 
contributing.  The  location  selected  for  dis- 
persing the  sewage  is  just  off  the  junction 
of  the  main  arm  and  the  westerly  wing  of 
the  breakwater,  about  3700  ft.  from  shore, 
and  where  pronounced  cross-current  condi- 
tions prevail. 

A  concrete  head  chamber,  which  provides 
an  entrance  to  the  outfall  pipe,  is  located 
off  to  the  side  of  the  outfall  sewer  about 
400  ft.  in  from  the  harbor  line.  The  out- 
fall pipe  from  this  chamber  to  the  harbor 
line  is  of  reinforced  concrete  and  6  ft.  in 
diameter,  and  placed  beneath  the  outfall 
sewer  on  timber  supports,  which  are 
fastened  to  the  two  inside  piles  of  the  bents. 
The  pipe  was  made  at  the  contractors'  yard 
near  the  site  of  the  work  and  poured  verti- 
cally in  18-ft.  sections  with  cast-iron  flanges 
on  each  end.  These  sections  are  placed  by 
a  derrick  scow  and  bolted  together  by  a 
diver. 

At  the  harbor  line  and  on  the  end  of  the 
concrete  pipe  there  has  been  placed  a  cast- 
iron  Y  which  reduces  from  the  6-ft.  to  the 
5-ft.  section.  Conditions  for  the  year  1925 
require  only  one  discharge  line,  but  eventu- 
ally two  60-in.  lines  will  be  necessary  from 


this  point.  One  side  of  the  Y  has,  there- 
fore, been  bulkheaded  and  left  ready  for  the 
future  connection.  Laid  in  a  trench  exca- 
vated along  the  lake  bottom,  a  60-in.  riv- 
eted steel  pipe  extends  out  from  the  Y 
connection  or  harbor  line  a  distance  of  2600 
ft.  to  where  there  is  a  80-ft.  depth  of  water. 

For  dispersing  the  effluent,  a  tapered  sec- 
tion of  pipe,  1000  ft.  long,  and  having  6%- 
in.  circular  openings  spaced  on  7V2-ft.  cen- 
ters, is  attached  to  the  end  of  the  60-in.  line. 
This  discharge  section  varies  in  diameter 
from  60  to  24  in.  and  will  be  held  in  place 
by  anchor  piling  placed  along  its  sides.  The 
outlet  end  of  the  tapered  section  has  been 
provided  with  a  flap  gate  which  can  be 
weighted  so  that  the  openings  will  take  their 
intended  portion  of  the  flow  and  the  pipe 
line  under  abnormal  flow  conditions  will  be 
flushed  out. 

The  steel  pipe  is  coated  with  mineral 
rubber  asphalt  and  is  shipped  from  the  man- 
ufacturer in  30-ft.  lengths.     Five  of  these 


be  installed  over  the  head  chamber.  At  the 
present  war  quotations,  data  obtained  dur- 
ing the  operation  of  the  testing  station 
tend  to  show  that  sodium  hypochlorite  can 
be  applied  cheaper  than  calcium  hypochlo- 
rite or  liquid  chlorine. 

Robert  Hoffman  is  chief  engineer  for  the 
City  of  Cleveland,  and  the  sewerage  project 
is  under  the  supervision  of  R.  Winthrop 
Pratt,  consulting  sanitary  engineer. 


Superelevation  for  Highway 
Curves  Systematized 

Tables  and  Formulas  for  Brick  Pavements  of 

King   County,  Washington,   Take   Into 

Account  Motorists*  Tendency  to 

Cut  Comers 

THE  large  amount  of  brick  pavement  laid 
in  recent  years  in  the  vicinity  of  Seattle 
and  in  King  County  generally  has  brought 
out  the  need  for  some  uniform  system  of 
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lengths,  after  being  riveted  together  on  the 
shore  into  a  150-ft.  section,  are  lowered  into 
place  by  two  dredges  with  their  cables  at- 
tached around  the  pipe  at  the  outer  quarter 
points.  The  section  fills  with  water  as  soon 
as  it  is  submerged  and  a  diver  joins  the 
sections  by  means  of  the  submarine  joint 
illustrated.  The  work  is  being  performed 
by  the  Great  Lakes  Dredge  &  Dock  Com- 
pany. 

Disinfection 

In  order  to  disinfect  the  sewage  this  sum- 
mer, apparatus  of  a  temporary  nature  will 


superelevation  and  easy  approach  thereto 
which  would  be  suitable  for  the  wide  variety 
of  vehicles  that  use  the  so-called  "perma- 
nent highways"  of  that  section.  In  attempt- 
ing to  develop  a  standard  of  superelevation 
the  difficulty  encountered  by  the  engineer  in 
charge  of  this  work  was  that  curves  of  the 
same  degree  do  not  always  require  the  same 
amount  of  superelevation. 

For  example,  it  was  noted  that  20-deg. 
curves  with  a  20-deg.  central  angle  should  be 
given  much  less  superelevation  than  curves 
of  the  same  degree  with  90  or  100-deg.  cen- 
tral angles.     The  reason  for  this  is  that 
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the  greater  the  degree  of  curvature,  the 
more  nearly  the  vehicle  traversing  the  road 
will  follov?  the  theoretical  alignment.  On 
any  curve  whose  central  angle  is  compara- 
tively small,  motor  traffic  in  particular  will 
cut  across,  actually  following  a  curve  whose 
degree  of  curvature  is  much  less  than  that 
of  the  actual  curve  of  the  roadway. 

Old  Tables  Revised 

Tables  for  superelevation  prepared  by  the 
Washington  State  Highway  Department  a 
few  years  ago  were  at  first  used  on  the 
King  County  work.  These  tables,  how- 
ever, provided  for  a  pavement  cross-section 
which  continued  throughout  the  length  of 
the  curve  and  had  a  warped  run-off  on 
either  side  of  point  of  curve  and  point  of 
tangent  equal  to  one-sixth  of  the  length  of 
the  curve  and  limited  to  a  minimum  of  40 
ft.     This  method  of  determining  superele- 


mined  in  part  after  study  and  observation 
of  conditions  on  pavements  in  service.  These 
tables  have  been  used  for  the  construction  of 
16,  18  and  20-ft.  pavements  and  are  said 
to  be  very  satisfactory  in  that  they  not  only 


give  the  road  a  good  appearance  but  afford 
safe,  easy-riding  curves. 

The  tables  were  devised  by  Arthur  P. 
Denton,  county  engineer.  King  County, 
Washington. 


Venturi  Meter  Developed  for  Accurate  Measure- 
ment of  Irrigation  Water 

Effort  Made  to  Inaugurate  Equitable  Basis  for  Charges  to  Water 
Users  on  Western  Projects  by  Abolishing  "Flat  Rate"  System 

By  ALAN  A.  WOOD 
Western  Representative,  Builders'  Iron  Foundry,  Providence,  R.  I. 


TO  place  charges  for  irrigation  water 
upon  a  more  equitable  basis  than  is  pos- 
sible under  a  system  of  "flat  rates,"  which 
has  resulted  in  endless  disputes  and  litiga- 
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vation  was  satisfactory  under  certain  condi- 
tions, but  was  not  found  generally  applica- 
ble. 

Tables  were  therefore  prepared  for  King 
County  work  which  provided  for  a  minimum 
superelevation  equal  to  double  the  crown  of 
the  pavement  and  made  the  surface  plane  in- 
stead of  warped.  In  computing  the  tables 
the  idea  has  been  to  suit  the  superelevation 
as  nearly  as  possible  to  the  actual  line  of 
travel  which  the  motor  traffic  will  naturally 
follow.  The  table  for  an  18-ft.  roadway  is 
reproduced  herewith.  The  values  are  not  all 
deducted  mathematically,  but  were  deter- 


tion,  the  Venturi  meter  principle  of  ac- 
curate flow  measurement  has  been  adapted 
to  the  special  conditions  existing  on  some 
of  the  Western  reclamation  projects.  As  a 
result  of  studies  in  California,  Arizona, 
Washington  and  Oregon  a  special  type  of 
recording  Venturi  equipment  has  been  de- 
veloped to  take  the  place  of  such  form  of 
measuring  devices  as  measuring  boxes, 
weirs,  submerged  orifices,  and  current 
meters.  The  first  installation  of  the  new 
apparatus  was  made  on  the  U.  S.  Reclama- 
tion Service's  Salt  River  project  in  Arizona 
in   1913.    Since  that    date    the    recording 
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meters  have  been  used  in  a  number  of  other 
localities.  The  design  of  the  Venturi  tube 
is  entirely  special,  being  bent  to  form  an 
inverted  siphon.  The  pressure  chambers 
have  been  omitted  and  a  departure  has  been 
made  from  the  standard  dimensions  and 
curves.  All  of  these  changes  necessitated 
exhaustive  calibration  of  the  first  designs. 

Flat  Rates  Caused  Disputes 

There  have  been  many  instances  of  fric- 
tion leading  to  lawsuits  between  vendors 
and  purchasers  of  irrigation  water  arising 
from  the  impossibility  of  determining  with 
any  reasonable  degree  of  certainty  whether 
or  not  the  charge  for  water  was  equitable — 
that  is,  in  proportion  to  the  amount  actually 
delivered  to  the  user.  There  have  been  in- 
stances in  which  it  has  been  affirmed  by 
water  users  that  irrigation  water  paid  for 
by  them  has  been  diverted  by  company  of- 
ficials for  their  own  profit  or  by  other  un- 
authorized persons.  In  other  cases  users 
charge  that  the  water  for  which  they  are 
paying  is  largely  dissipated  and  lost  in  pas- 
sage through  unlined  canals  and  ditches. 

Those  interested  primarily  in  supplying, 
rather  than  actually  using,  irrigation  wa- 
ter, frequently  complain  that  over-irriga- 
tion is  being  practised  by  the  farmer. 
Lands  for  which  from  4  to  5-in.  irrigation 
is  most  efficient  are  irrigated  from  15  to 
25  in.,  and  irrigations  as  high  as  45  in. 
per  season  have  been  known.  Not  only  is 
this  excessive  use  of  water  injurious  to  the 
farmer's  own  crops  but  failure  to  drain 
properly  permits  the  run-off  to  ruin  lower 
lands  by  bringing  the  alkali  to  the  surface. 
Within  the  past  ten  or  fifteen  years  the 
conviction  has  gradually  been  growing  that 
accurate  measurement  of  water  delivered  Is 
the  only  solution  to  these  difficulties. 

Irrigation  Meter  Requirements 

To  be  suitable  for  general  adoption  an 
irrigation  meter  must  be  reasonable  in  cost; 
must  read  directly  in  recognized  units,  such 
as  acre-feet  or  second-feet,  without  the  ne- 
cessity of  calculation;  must  introduce  very 
little  loss  of  head;  must  give  the  same  dis- 
charge wherever  placed;  must  be  "tamper- 
proof;"  must  not  be  easily  clogged  by  silt 
deposits,  sticks,  or  debris ;  and  must  have  a 
discharge  which  is  not  affected  by  varia- 
tions of  water  level  in  the  supplying  canal. 
Another  feature  which  is  desirable,  al- 
though not  absolutely  essential,  is  the  abil- 
ity to  regulate  and  keep  constant  the  flow 
through  the  ditches,  either  automatically 
or  through  the  information  furnished  by 
the  meter. 

The  weir  method  of  measurement  has 
been  adopted  to  some  extent  on  irrigation 
projects,  but  its  general  use  is  hindered 
by  the  fact  that  it  implies  a  loss  of  head 
equal  to  approximately  the  depth  of  water 
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flowing  over  the  weir.  In  practice  very  few 
weirs  are  found  which  are  designed  with 
the  observance  of  the  generally  recognized 
specifications  for  standard  weirs;  fewer 
still  are  kept  in  proper  repair  after  in- 
stallation. The  channel  is  frequently  found 
obstructed  by  silt,  the  bottom  is  built  up 
and  the  end  contractions  partly  suppressed. 
It  is  usually  impracticable,  except  in  the 
case  of  very  large  companies  and  water 
users'  associations,  to  employ  a  competent 
engineer  to  construct  correctly  weirs  and 
maintain  them  in  proper  order.  Without 
expert  supervision  the  results  with  weirs 
are  often  unsatisfactory. 

Measuring  boxes  are  in  quite  satisfactory 
use  in  some  localities,  but  are  generally  em- 
ployed to  proportion  the  quantity  supplied 
each  user,  rather  than  serve  as  a  means  of 
measurement. 

Mechanical  meters  of  the  moving-vane 
or  paddle-wheel  type  are  used  quite  exten- 
sively. The  axis  of  rotation  of  the  wheel 
is  either  horizontal  or  vertical.  The  meter 
registers  the  flow  without  indicating  or  re- 
cording it  upon  a  chart.  In  many  cases  the 
revolution  of  the  wheel  can  be  stopped 
without  stopping  the  passage  of  water  and 
the  meters  are  somewhat  subject  to  clog- 
ging by  sticks,  brush,  tumble-weed,  silt,  etc. 

It  has  been  suggested  many  times  that 
the  solution  of  the  problem  of  irrigation 
measurement  would  ultimately  be  found  in 
the  use  of  a  device  upon  the  principle  of 
the  Venturi  meter,  invented  in  1887  by 
Clemens  Herschel.  Although  Venturi 
meters  have  been  employed  to  meet  a  great 
variety  of  conditions  in  municipal  gravity 
and  pumping  plants,  hydraulic  power  in- 
stallations and  filter  plants,  irrigation  en- 
gineers have  felt  that  for  their  work  the 
cost  of  the  standard  Venturi  meter  tubes 
and  instruments,  which  in  the  case  of  the 
usual  installation  is  very  small  compared 
with  the  total  cost  of  the  work,  would  be 
prohibitive  in  irrigation  projects.  It  was 
recognized,  however,  that  the  Venturi  meter 
tube,  which  contains  no  mechanism,  pre- 
sents some  peculiar  advantages  for  irriga- 
tion measurement,  among  which  are  wide 
measuring  range,  small  loss  of  head,  and 
freedom  from  clogging. 
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As  early  as  1908,  F.  N.  Connet,  M.  Am. 
Soc.  M.  E.,  chief  engineer  of  the  Builders' 
Iron  Foundry,  of  Providence,  R.  I.,  per- 
fected the  design  of  a  Venturi  meter  espe- 
cially adapted  for  irrigation  work.  About 
five  years  intervened  during  which  studies 
of  conditions  in  California,  Arizona,  Ore- 
gon and  Washington  were  made.  Finally  in 
1913  the  first  installation  under  service  con- 
ditions was  made  on  the  U.  S.  Reclamation 
Service,  Salt  River  project,  near  Phoenix, 
Arizona. 

Venturi  Principles 

The       fundamental       Venturi       formula 


V  =  c  \/  zgrt  still  obtains.  V  is  the  velocity 
through  the  throat  in  feet  per  second;  c  a 
constant,  depending  upon  the  design  of  the 
meter;  g  the  acceleration  due  to  gravity; 
and  H  the  acting  head  or  difference  in 
pressure  at  the  inlet  and  throat  of  the 
meter  tube.  The  head  at  the  inlet  A  in  the 
drawing  is  practically  the  level  of  the  canal, 
lateral  or  ditch  in  which  the  tube  is  placed. 
The  head  at  throat  B  is  the  head  at  A  minus 
the  differential  head,  H.  This  difference  in 
head  is  converted  into  velocity  and  is  not 
lost  in  eddies  or  friction.  The  function  of 
the  outlet  or  downstream  cone  is  to  reduce 
the  throat  velocity  gradually  to  that  in  the 
ditch  and  thereby  recover  the  pressure 
temporarily  lost  at  the  throat. 

In  the  standard  Venturi  meter  instru- 
ments the  pressures  at  A  and  B  operate 
mercury  columns  when  the  meters  are  sub- 
ject to  heavy  pressures  as  in  hydraulic 
power  nlants.  Under  low  head  conditions, 
as  in  filter  plants,  the  water  columns  in  the 
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tubes  connected  to  the  inlet  and  throat  are 
used  to  operate  floats  which,  in  turn,  actu- 
ate the  instrument  by  cables.  Several  hun- 
dred installations  of  this  type  are  in  serv- 
ice. 

The  same  principle  is  used  in  the  Venturi 
irrigation  meter  instrument.  Two  floats 
operate  in  pipes  connected  to  the  inlet  and 
throat  of  the  meter  tube  and  rest  upon  the 
surface  of  the  water  levels  within  those 
pipes.  By  the  use  of  cables  properly  coun- 
terweighted  these  floats  operate  the  shafts 
C  and  D,  shown  in  the  photograph,  and 
these  in  turn,  through  differential  and 
bevel  gears,  control  the  movement  of  the 
cam  H.  The  cam  moves  a  roller  and  arm 
which  carries  the  pencil  J.  The  purpose 
of  the  cam  is  to  get  from  the  square 
root  of  the  head  H  to  the  discharge  Q  which 
is  a  quantity  of  the  first  power.  The  cali- 
bration curve  of  the  meter  is,  therefore, 
nearly  a  straight  line  over  the  entire  range 
of  operation.  Care  was  taken  to  eliminate 
friction  so  far  as  possible,  and  at  the  same 
time  to  construct  the  instrument  with  suf- 
ficient ruggedness  and  simplicity  to  enable 
it  to  withstand  the  severe  conditions  of 
irrigation  service. 

The  photographs  illustrate  particularly 
the  cam,  the  pencil  arm  and  the  chart.  The 
latter  is  circular  and  is  usually  graduated 
for  seven  days.  The  window  in  the  case 
permits  observation  of  the  chart  without 
the  necessity  of  swinging  back  the  cover. 
The  latter  is  hinged  and  fastened  with  a 
small  padlock;  a  sliding  shutter  protects 
the  glass  from  possible  injury.  When  it  is 
desired  to  remove  the  chart,  the  cover  of 
the  meter  is  lifted,  the  pencil  slipped  up, 
and  the  chart  replaced. 

The  chart  record  method  of  measure- 
ment is  advantageous  in  many  ways.  The 
records  usually  approximate  a  perfect  cir- 
cle or  a  portion  of  one  and  the  totals  can 
frequently  be  determined  by  observation. 

Where  it  is  desired,  a  chart  planimeter 
may  be  used  for  integrating  the  records. 
Should  any  unusual  condition  obtain,  such 
as  an  attempt  at  tampering,  an  indelible 
trace  is  left  for  the  ditch  rider  to  observe. 
The  time  of  turning  water  on  and  off,  the 
amount  delivered  to  any  particular  tract, 
the  efficiency  of  the  irrigators  may  be  de- 
termined from  the  record.  The  charts, 
therefore,  form  a  basis  for  the  study  of 
water  waste  and  an  aid  to  systematic  con- 
servation of  the  supply.  The  advantage  of 
the  permanent  record  as  an  aid  to  settling 
disputes  between  vendor  and  purchaser  is 
beyond  question. 

Comparative  Tests 

Some  of  the  first  tests  were  made  by  the 
engineers  of  the  U.  S.  Reclamation  Ser- 
vice on  the  Salt  River  project.  Since  means 
for  volumetric  measurement  were  not  avail- 
able, comparison  was  made  between  the 
Venturi,  a  recently  calibrated  current 
meter,  and  a   rectangular  weir.    Care  was 
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taken  to  obtain  weir  conditions  as  nearly 
ideal  as  possible. 

The  following  paragraph  is  an  extract 
from  the  report  by  the  Board  of  Engineers 
appointed  by  the  project  manager  of  the 
Salt  River  Project,  at  the  request  of  the 
board  of  governors  of  the  Salt  River  Val- 
ley Water  Users'  Association. 

"The  test  for  accuracy  was  made  on  a 
standard  15  sec.-ft.  capacity  Venturi  meter. 
All  discharge  measurements  were  made  by 
Frank  Asplind  with  a  regulation  Price 
acoustic  meter  and  were  checked  by  obser- 
vation of  flow  through  a  standard  rectan- 
gular weir,  corrected  for  velocity  of  ap- 
proach. The  discharge  of  the  Venturi  meter 
was  measured  at  twelve  separate  points, 
ranging  from  2.96  cu.  ft.  per  second  to 
16.86  cu.  ft.  per  second,  the  loss  of  head 
being  measured  in  each  case.  If  the  weir 
readings  be  accepted  as  standard,  the 
Venturi  meter  reads  1.67  per  cent  low,  and 
if  the  current  meter  readings  be  accepted 
as  standard  the  Venturi  meter  reads  2.72 
per  cent  high.  Thus  it  will  be  seen  that 
there  is  a  greater  discrepancy  between  the 
readings  from  the  two  methods  used  to 
check  the  Venturi  meter  than  there  is  be- 
tween the  readings  of  either  compared  with 
the  readings  of  the  Venturi  meter." 

This  may  be  at  least  partially  accounted 
for  by  the  fact  that  because  the  Venturi 
principle  takes  into  account  differences  in 
pressure,  velocity  of  approach,  nearly  al- 
ways an  uncertain  quantity  is  eliminated 
and  the  coefficients  of  discharge  are  nearly 
constant  over  the  entire  measuring  range. 

The  report  goes  on  to  say  that  both  clear 
and  muddy  water  as  well  as  trash  were 
passed  through  the  meter  tube  without  de- 
rangement. It  was  found  that  the  meter  is 
adapted  for  use  in  numerous  cases,  espe- 
cially at  the  heads  of  the  main  laterals  and 
on  the  farm  turnouts. 

The  loss  of  head  occasioned  by  the  in- 
sertion of  the  meter  tube  in  the  ditch  is 
under  usual  conditions  less  than  2  in. 

Materials  for  Meter  Construction 

Various  materials  have  been  used  for 
Venturi  meter  tubes,  the  type  of  construc- 
tion depending  upon  the  locality.  Cast  iron 
is,  of  course,  desirable  but  the  comparative- 
ly high  cost  of  this  material  in  isolated 
localities  limits  its  use.  An  excellent  de- 
sign is  the  use  of  a  cast-iron  throat  with 
ingot  iron  cones.  In  a  great  number  of  in- 
stances the  use  of  concrete  throughout  is 
recommended  and  after  the  forms  are  ob- 
tained the  cost  is  nominal.  The  writer  does 
not  recall  any  instances  of  Venturi  irriga- 
tion meter  tubes  constructed  of  wood  staves, 
but  there  is  reason  to  believe  that  this  de- 
sign would  be  found  suited  to  many  local- 
ities. 

In  addition  to  the  installation  previously 
mentioned,  the  Venturi  meters  have  been 
placed  on  the  Yuma  and  Sunny  side  (North 
Yokima)  projects  of  the  U.  S.  Reclamation 
Service;  on  the  systems  of  the  California 
Development  Company  at  Calexico;  on  the 
property  of  Imperial  Water  Company,  in 
the  Imperial  Valley,  California;  and  for 
experimental  purposes  by  Leland  Stanford 
University  at  Palo  Alto,  and  the  University 
of  California  experimental  farm  at  Davis. 
In  .some  instances  a  gate  is  placed  imme- 
diately following  the  meter  and  the  proper 
amount  of  water  to  be  applied  can  be  gov- 
erned to  a  nicety. 

From  the  standpoint  of  conservation  the 
adoption  of  a  uniform  system  of  irrigation 
metering  is  to  be  recommended.    By  pre- 


serving the  supply,  not  only  does  the  water 
user  reduce  the  cost  of  irrigating  his  own 
lands,    but    the    quantity    of    water    saved 


makes  possible  the  reclamation  of  addi- 
tional lands,  thus  increasing  the  total  area 
responsive  to  cultivation. 


First  Step  Is  Made  in  Mathematical  Analysis 
of  Capacity  of  Single  Track 

study  of  Effect  of  Number  and  Location  of  Passing  Sidings  Results 
in  Formulas  Covering  Trains  of  One  Class  and  Rate  of  Speed 


THE  proper  location  of  passing  sidings 
along  single  track,  and  its  effect  on  the 
capacity  of  line,  has  been  under  investiga- 
tion during  the  last  year  by  the  committee 
on  signals  and  interlocking  of  the  Ameri- 
can Railway  Engineering  Association  in 
connection  with  the  study  of  the  problem 
of  signaling  single  track.  The  committee 
makes  no  final  report  on  the  subject,  but 
offers  as  a  progress  report  the  substance 
of  an  analysis  by  F.  L.  Dodgson,  consulting 
engineer,  General  Railway  Signal  Company, 
who  has  been  co-operating  with  the  com- 
mittee. Thus  far  the  study  has  been  con- 
fined to  trains  of  one  class  and  rate  of 
speed.   The  discussion  is  printed  here,  how- 


Tfme  in  Hours 
0  I  2  3  'i 
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FIG.    1 — LEVEL  TRACK,   40    MILES   LONG,  UNIFORM 
SPEED  OF  20  MILES  PER  HOUR  FOR  ENTIRE  RUN 


ever,  slightly  condensed,  as  suggesting  a 
method  of  attack  which  is  to  be  developed 
to  cover  trains  of  all  classes. 

In  considering  the  effect  of  passing- 
siding  locations  on  the  capacity  of  single- 
track  railroad,  it  would  seem  to  be  the  most 
logical  thing  to  determine  first,  if  possible, 
what  rule  or  rules,  if  any,  must  be  followed 
in  order  to  locate  the  sidings  so  that  the 
maximum  capacity  of  the  road  will  be  ob- 
tained. Let  us  first  assume  a  piece  of  level 
railroad  40  miles  long  over  which  we  are  to 
operate  one  class  of  trains  only,  these  trains 
traveling  at  a  uniform  speed  of  20  miles  per 
hour.  Fig.  1  is  a  train  diagram  of  such  a 
road,  with  the  distance  the  vertical  lines 
and  the  time  the  horizontal  lines.  If  there 
were  no  sidings  on  this  road,  two  trains 
could  be  run  (one  in  each  direction)  each 
four  hours  during  the  day.  These  two 
trains  are  shown  on  the  diagram  by  the  two 
heavy  lines  aW  and  aE. 

If,  now,  we  assume  that  there  is  one  pass- 
ing siding  on  the  road,  it  is  quite  evident 
that  the  maximum  capacity  would  be 
reached  with  this  located  exactly  in  the 
center  of  the  road.  With  this  arrangement 
two  additional  trains  could  be  run  each  four 
hours,  and  they  are  shown  on  the  diagram 
by  the  lines  hE  and  hW.  If  we  represent 
the  time  required  for  the  westbound  train 
to  run  from  E  to  C  (C  being  the  siding 
location)  by  W,  and  the  time  for  the  same 
train  to  run  from  C  to  A  by  W,;  likewise 
the  time  required  by  the  eastbound  train  to 
run  from  A  to  C  by  E.,  and  the  time  to  run 
from  C  to  E  by  £7, ;  and  represent  by  S  the 
spacing  in  time  between  trains  running  in 
the  same  direction ;  we  will  find  that 


s  =  yv,  +  E,  (1) 

and     S=W,-\-E,  (2) 

therefore     W,-\-E,=  W,^-  E,  (3) 

or,  the  sums  of  the  running  times  of  an 
eastbound  and  a  westbound  train  between 
sidings  are  equal. 

Now  let  us  add  two  more  passing  sidings. 
Again  it  is  obvious  that  the  maximum  ca- 
pacity will  be  obtained  if  these  two  are 
located  midway  between  A  and  C,  and  C 
and  E.  If,  as  before,  we  represent  the  run- 
ning time  of  the  westbound  train  from 
E  to  D  by  W„  D  to  C  by  W„  C  to  B  by  W„ 
and  B  to  A  by  W',  (B  and  D  being  the  loca- 
tions of  the  two  new  sidings)  ;  and  also 
the  running  time  of  the  eastbound  train 
from  A  to  B  by  E„  B  to  C  by  E„  C  to  D 
by  E,,  and  D  to  E  by  £7, ;  and  as  before 
make  S  the  time  spacing  between  trains  in 
the  same  direction;  we  will  find  from  the 
diagiam  that 

S=W,  +  E,  (4) 

S=W,  +  E,  (5) 

S  =  W.,  +  E..  (6) 

and     S  =  W.  +  E,  (7) 

therefore 
W,  +  E,=  W,  +  E,=  W,  +  E,  =  W,-^  E, 
This  last  equation  stated  in  words  again 
means  that  the  sums  of  the  running  times 
of    trains    in    opposite    directions    between 
passing  sidings  are  all  equal. 

From  Fig.  1  it  will  appear,  therefore,  that 
the  maximum  capacity  of  the  railroad,  with 
a  given  number  of  passing  sidings,  would 
be  reached  when  the  sums  of  the  running 
times  of  the  eastbound  and  westbound 
trains  between  passing  sidings  were  all 
equal. 

By  adding  equations   1   and  2  we  have 
2S  =  W,  +  W,  +  E,  +  E,  (8) 

or,  representing  W,  -f  W,  by  W,  the  total 
running  time  of  the  westbound  train,  and, 
similarly,  E,  +  E,  by  E, 

S  =  (W  +  E)  /2  (9) 

which  is  the  value  of  S  when  there  is  only 
one  passing  siding. 

Again,  if  we  add  equations  4,  5,  6  and  7, 
we  have 

4S=W,  +  W,+  W,  +  W,+  (10) 

E,  +  E,  +  E,  +  E, 
or  S=  (W  +  E)  /4  (11) 

If  we  let  N  equal  the  number  of  passing 
sidings,  then,  in  equation  9,  2  =  iV  -f  1,  and, 
in  equation  11,  4  =  ^4-1.  Therefore,  by 
substituting  N  in  equations  9  and  11  for 
the  number  of  sidings,  we  obtain  the 
formula 

c_   W  +  E 

*"    N+l 

In  deriving  the  above  formula  W2  have 


Varying    and   Unequal    Running  Times 

Distance.                                Westbound,  Eastbound, 

miles                                      minutes  minutes 

n  to  in 27  30 

10  to  20 27  24 

30  to  30 :      .=>!  27 

,10  to  40 39  27 

Total    144  108 
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assumed  uniform  and  equal  speeds  of 
trains.  In  order  to  show  an  application  of 
this  formula  and  also  to  prove  its  correct- 
ness, let  us  assume  varying  and  unequal 
speeds.  Let  us  assume  the  running  times 
to  be  as  given  in  the  table. 

Now  in  Fig.  2,  plot  the  line  aW,  using 
the  time  for  westbound  trains  shown  in  the 
above  table,  and  from  the  point  where  this 
line  crosses  line  A  plot  the  line  aE,  using 
the  time  shown  for  eastbound  trains  in  the 
same  table.  First,  let  us  assume  one  pass- 
ing siding.     Then  in  our  formula, 

*~"N+1 
W  =  144,  E  =  108  and  N  =  1,  which  gives 
the  value,  S  =  (144  +  108)  /  2  =  126  min. 

Time  tn  Hows 
^  I      ^ .?_.c. 


FIG.     2 — TRACK     NOT    LEVEL,    RATES    OF    SPEEDS 
VARYING  ON  DIFFERENT  PARTS  OF  LINE 

Now  in  Fig.  2,  we  will  plot  the  line  hW  126 
min.  from  aW  and  parallel  with  it,  and 
will  also  plot  the  line  hE  126  min.  from  aE 
and  parallel  with  it.  Then  aE  will  cross 
hW,  and  aW  will  cross  hE  on  the  same  hori- 
zontal line,  because  the  two  triangle-like  fig- 
ures formed  on  the  line  E  as  a  base  by  the 
lines  aW  and  hE,  and  hW  and  aE  have  the 
same  length  of  base,  and  their  other  cor- 
responding sides  parallel  with  each  other 
and  must,  therefore,  be  the  same  in  height. 
If  the  passing  siding  is  located  at  the  line 
C  it  is  evident  that  we  will  again  have  the 
maximum  capacity  of  this  piece  of  road 
under  the  conditions  given;  and  it  is  also 
true  that  the  sum  of  the  running  times  be- 
tween A  and  C  of  the  westbound  and  east- 
bound  trains  is  equal  to  the  sum  of  the 
running  times  of  the  same  trains  between 
C  and  E. 

Now  let  us  add  two  more  passing  sid- 
ings. From  our  formula  we  find  that  under 
these  conditions  S=  (144  +  108)  /4  =  63. 
If  on  Fig.  2  we  plot  the  line  cW  parallel 
with  and  63  min.  from  aW  and  the  line  cE 
parallel  with  and  63  min.  from  aE,  we  will 
establish  the  positions  of  the  passing  sid- 
ings B  and  D  at  the  points  where  these  two 
lines  intersect  the  lines  hE  and  aE,  aW 
and  hW.  As  before,  this  arrangement  gives 
the  maximum  capacity,  and  the  sum  of  the 
running  times  between  A  and  B  is  equal 
to  the  sum  of  the  running  times  between 
B  and  C,  etc.  The  rule,  therefore,  holds 
true  when  the  running  times  are  unequal 
and  speeds  not  uniform. 

While  the  method  just  pointed  out  in  Fig. 
2  will  answer  admirably  as  a  graphic  meth- 
od of  determining  the  locations  of  passing 
sidings  for  maximum  capacity,  it  will  not 
answer  for  determining  the  capacity  of 
the  railroad,  because  we  have  not  taken  into 
account  the  time  lost  by.  a  train  which  takes 
a  siding  to  meet  another  train,  nor  the  time 
required  for  water  stops. 

Starting  again  with  a  uniform  speed  of 
20  miles  per  hour,  let  us  assume  on  our  40- 
mile  stretch  that  there  is  a  water  stop  at 
mile  post  15,  and  further  let  us  assume  the 
total  time  lost  in  taking  water  by  each  train 
to  be  12  min.  The  total  running  time,  there- 
fore, of  each  train  would  be  2  hr.  12  min. 


Further,  let  us  assume  that  the  time  lost 
by  a  train  taking  a  passing  siding  for  an- 
other train  to  pass  is  9  min.  and  that  one- 
half  of  this  time  is  consumed  in  entering 
the  siding  and  one-half  in  leaving,  and  let 
us  also  assume  that  the  eastbound  train 
takes  the  siding.  Fig.  3  shows  the  train 
diagram  for  such  an  arrangement  with  one 
passing  siding. 

If  we  let  S  equal  the  spacing  between 
trains  in  the  same  direction,  the  number  of 
trains  per  day,  represented  by  T,  will  be 
T  =  1440X2-^5  (1440  being  minutes  in 
a  day  and  S  being  expressed  in  minutes), 
or  r  =  2880  /  S. 

We  may  determine  the  value  of  S  as  fol- 
lows: Assuming  that  W,  represents  the 
time  of  the  westbound  train  running  be- 
tween the  passing  siding  and  0,  and  W,  the 
time  running  between  the  passing  siding 
and  40,  and  £7,  the  time  consumed  by  the 
eastbound  train  in  running  between  0  and 
the  passing  siding,  and  E^  the  time  between 
the  passing  siding  and  40,  and  also  letting  a 
represent  the  time  consumed  by  a  train 
taking  the  passing  siding  to  meet  another 
train,  we  have  from  the  diagram 

S  =  W'.  +  ^,  +  a/2  +  a/2 
also  S  =  TF,  -f  £7,  -f  a/2  -f  a/2 

adding,  2S  =  W^, -f  IT, -{- £7. -|- E. -f  a  +  o 
or  S  =  W  +  ff  +  2a. 

If  2V  equals  the  number  of  passing  sid- 
ings, then  substituting  in  the  last  equation 
T  =  2880/ S  we  have 

„       W^E+  (N+1)  a  • 
*-  N-f  1 

Substituting  this  value  of  S  in  the  equation 
T  =  2880/S  we  have 

2880  (N  +  1) 

W-f-^4-(N+l)a 

It  will  be  seen  that,  up  to  this  point,  there 
have  been  developed  methods  of  finding  the 
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PIG.  3 — ACCOUNT  TAKEN  OF  WATER  AND  PASSING 
STOPS  FOR  TRAINS   WITH   UNIFORM    SPEED 

proper  locations  of  passing  sidings  for 
trains  of  one  kind  and  determining  the  ca- 
pacity of  a  given  piece  of  single-track  road 
in  trains  of  one  kind.  It  is  expected  that 
formulas  or  methods  will  be  developed  for 
determining  capacity  in  trains  of  one  kind 
as  affected  by  the  movement  of  a  given 
number  of  trains  of  other  kinds  run  on 
definite  schedules.  Then  the  various  formu- 
las will  be  applied  and  tested  in  the  analy- 
sis of  actual  pieces  of  road  with  their  actual 
movement  of  scheduled  trains. 


Monolithic  Brick  Road  Built 
on  Old  Macadam  Base 

Cost  of  $1.06  a  Square  Yard  Reached  in  Spite 

of  Hand  Methods  Required  by  Small 

Size  of  Job 

A  PORTION  of  an  old  macadam  road- 
way in  Godfrey  township,  just  outside 
of  Alton,  111.,  was  paved  in  the  fall  of  1915 
with  brick  laid  in  a  2-in.  dry  cement  mortar 


bed  on  the  leveled  surface  of  old  macadam 
roadway.  Accurate  cost  data  were  kept  on 
this  construction.  The  method  of  construc- 
tion is  said  to  have  proved  very  satisfactory. 
After  grading  was  completed  and  the 
forms  set  a  2-in.  base  of  a  dry  mixture  of 
cement  and  sand  in  the  proportions  of  1 
part  of  cement  to  4  parts  of  sand  was  placed 
between  forms  and  then  leveled  and  rolled. 
The  brick  used  are  known  as  "highway 
pavers"  or  "No.  1  light"  brick,  which  will 
show  an  average  rattler  loss  of  about  25  per 
cent.  These  brick  were  laid  upon  the  base 
and  rolled  with  a  hand  roller.  The  surface 
obtained  in  this  way  was  exceptionally  even. 
The  brick  were  then  flooded  with  an  amount 
of  water  sufficient  to  saturate  the  sand- 
cement  base,  and  the  joints  between  the 
brick  filled  with  a  grout  consisting  of  equal 
parts  of  sand  and  cement  thoroughly  mixed. 

Costs 

The  paved  strip  was  446  ft.  long  and  14 
ft.  wide,  containing  693.8  sq.  yd.  Sand  cost 
$0.82  per  ton  and  cement  $1.35  per  barrel, 
net.  Common  labor  received  $0.20  per  hour 
and  the  foreman  $3  per  day.  The  water 
cost  nothing,  but  the  depreciation  on  pipe 
and  the  cost  of  connecting  the  water  line 
are  included  in  the  figures  given  below.  The 
roller  for  the  subgrade  was  loaned,  but  the 
wages  of  the  operator,  $2.50  per  day,  were 
included  in  the  cost  data.  A  team  with 
driver  cost  $6  per  day. 

The  itemized  cost  was  as  follows: 


Total 

Item  cost 
LAbor: 

Grading,   setting   forms,   building 

barricade $5S.45 

Mortar  base  and  laying  brick...  60.73 

Filler     18.50 

Labor  total    $137.68 

Base : 

57.32  tons  sand  at  tO.82. . .  J46.93 

54  bbl.  cement  at  $1.35 72.90 

3  cement  sacks  short 30 

120.13 

Filler : 

5  tons  sand  at  $0.82 $4.10 

25  bbl.  cement  at  $1.35 33.75 

37.86 

Forms : 

992  ft.  2  X  6  -x  12,  at  $20, 
assuming  salvage  67  per 
cent   $6.66 

14  ft.  double  template,  60 
oak  stakes 6.05 

Steel  stakes 85 

Nails     35 

13.91 

Miscellaneous ; 

800  ft.  No.  9  wire  $3,  sal- 
vage, 50  per  cent $1.50 

Staples    15 

6  red  lanterns $4.50 

2  extra  globes 40 

$4.90 
Salvage  50   per  cent.  .    2.45 

2.45 

1  water  bucket 25 

1  sprinkler 60 

25  per  cent  depreciation  on 

shovels,  squeegees,  etc...  13.50 
Depreciation  water  line...  6.00 
Teaming  tools,   etc 2.00 

26.45 

Finishing : 

2  teams  with  drivers  one  day.  .  .        12.00 
Brick    338.58 

Final    total $736.60 


Cost 

per 

sq.  yd. 


$0,084 
.087 
.027 

$0,198 


.173 


.02 


.038 


.017 
.56 


$1.06 


An  effort  was  made  to  include  a  generous 
provision  for  depreciation.  The  size  of  the 
job  necessitated  hand  mixing  and  in  other 
ways  increased  the  cost  of  the  job  over  the 
unit  costs  that  could  be  obtained  for  a 
larger  one.  The  final  cost  per  square  yard 
does  not  include  any  contractor's  profit  but 
otherwise  is  thought  to  represent  accurately 
what  a  road  of  this  type  can  be  built  for  in 
the  vicinity  of  Alton.  The  resulting  pave- 
ment is  subjected  to  a  heavy  traffic  leading 
from  Alton  toward  the  north.  The  low 
cost  of  this  heavy-traffic  road  is  expected 
to  result  in  other  roadways  of  the  same  type 
being  built  in  this  vicinity. 


Committees  of    American  Railway   Engineering 
Association  Complete  Another  Year  of  Work 

Abstracts  of  Reports  Made  to  the  Annual  Convention 
of  the  Association,  Which  Meets  in  Chicago  This  Week 


IFollowing  its  custom,  there  is  here  pre- 
sented a  summary  of  the  reports  made  by 
its  committees  to  the  American  Railway 
Engineering  Association,  in  convention  in 
Chicago  this  week.  These  reports  have 
been  appearing  in  the  association's  bul- 
letins during  recent  months.  Comment  is 
necessarily  brief.  More  extended  abstracts 
of  some  of  the  reports  will  appear  in  sub- 
sequent issues.  Since  this  summary  is  pre- 
pared in  advance  of  the  convention  it  neces- 
sarily takes  no  account  of  action  on  the 
respective  reports. — EDITOR.] 

Roadway 

Progress  only  is  reported  by  the  com- 
mittee on  roadways.  A  circular  letter  and 
list  of  quotations  have  been  sent  out  per- 
taining to  steam  shovels,  mechanical  ex- 
cavators, and  similar  equipment,  but  the 
committee  withholds  reporting  on  this  un- 
til more  replies  have  been  received. 

Some  further  work  has  been  done  by 
the  subcommittee  investigating  allowable 
unit  pressures  on  roadbed  of  different  ma- 
terials, but  the  committee  is  not  yet  ready 
to  report  on  the  subject.  The  subcommittee 
investigating  the  prevention  and  cure  of 
water  pockets  in  roadbed  desires  to  await 
the  demonstration  of  the  efficiency  of  the 
remedies  adopted  before  drawing  conclu- 
sions. The  subcommittee  on  revision  of 
the  Manual  points  out  that  the  24-in.  depth 
of  ballast  for  class  A  track  will  require  a 
width  of  subgrade  of  approximately  26  ft. 

In  further  explanation  of  the  subject  of 
haul  and  overhaul  discussed  in  last  year's 
report  of  the  committee,  two  monographs 
—"The  Profile  of  Quantities,"  by  S.  B. 
Fisher,  and  "The  Overhaul  and  Distribu- 
tion Diagram,"  by  J.  R.  W.  Ambrose,  are 
submitted.     (Bulletin  183.) 

Ballast 

The  committee  on  ballast  offers  for  adop- 
tion the  following  order  of  efficiencies  of 
ballast:  (1)  Stone,  (2)  broken  slag  (not 
granulated),  (3)  gravel,  (4)  chats,  (5) 
burnt  clay  or  gumbo,  and  (6)  cinders.  The 
committee  states  its  belief  that  the  effi- 
ciency of  gravel  for  ballast  is  much  im- 
proved by  washing,  because  this  removes 
undesirable  materials,  and  because  if  thi 
plant  is  properly  arranged  the  desired 
cent  of  each  size  of  gravel  can  be  airored 
during  the  process  of  washing,    ^ff 

Reports  from  three  railroads.^  (^the  use 
of  the  pneumatic  tamping  machine  are  pre- 
sented, but  the  committee-^  unwilling  to 
make  definite  recomnMn^tions  regarding 
the  machine.  The  Sffmittee  presents  pic- 
tures and  data  regj^ng  ballast  "formers" ; 
it  concludes  thffl^^'formers"  results  in  con- 
siderable ec^n«my,  but  that  specific  data 
have  not  y'eP been  obtained  to  make  a  com- 
plete re^rt. 

Regarding  ballasting  by  contract,  the 
committee  has  had  much  difficulty  in  obtain- 
ing good  comparative  figures,  but  is  con- 
vinced that  under  certain  conditions  the 
method  is  satisfactory  and  more  economical 
than  ballasting  by  company  forces. 

The  subcommittee  investigating  the  eco- 


nomical and  efficient  depth  of  ballast  has 
continued  its  study,  and  has  obtained  re- 
ports from  ballast  tests  on  various  rail- 
roads under  federal  valuation.  These  in- 
vestigations indicate  that  there  is  a  much 
greater  depth  of  ballast  actually  existing 
in  track  than  has  previously  been  supposed, 
and  that  while  many  standard  plans  show 
12-in.,  the  actual  depth  in  main  line  is  much 
greater.  The  committee  recommends  a 
minimum  depth  for  class  A  track  of  24  in. 
under  bottom  of  tie  on  fills,  and  12  in. 
through  rock  cuts  or  on  material  which  will 
not  be  deformed  by  the  application  of  live 
loads.  The  committee  again  unanimously 
recommends  that  the  test  outlined  in  the 
1913,  1914  and  1915  reports  be  made  under 
regular  traffic. 

Three  appendices  are  presented,  one  on 
stone  ballasting  by  contract,  by  John  Evans, 
of  the  Michigan  Central;  one  on  the  effi- 
ciency of  various  stone  and  gravel  ballasts, 
and  one  on  the  gravel  washing  plan  of  the 
Brook  Haven  Gravel  Company,  at  Brook 
Haven,  Miss.     (Bulletin  183.) 

Ties 

A  set  of  specifications  for  switch  ties, 
and  a  revised  set  for  crossties  to  be  sub- 
stituted for  those  now  in  the  Manual  are 
offered  by  the  committee  on  ties.  The  re- 
vised specifications  for  crossties  change 
the  classifications  of  woods  to  some  extent, 
and  involve  certain  changes  in  methods  of 
handling. 

On  the  subject  of  the  effect  of  tieplates 
and  track  spikes  on  the  life  of  crossties, 
the  committee  states  that  the  practice  of 
railroads  is  anything  but  uniform,  and  that 
the  methods  of  properly  protecting  the  tie 
are  going  through  rapid  changes,  which 
make  it  difficult  for  them  to  say  definitely 
as  to  the  effect  on  the  tie  of  any  particular 
part  of  the  design.  The  committee  feels 
that  no  definite  practice  can  be  presented  as 
having  been  developed  to  such  an  extent 
that  it  should  be  adopted,  but  it  illustrates 
what  it  calls  certain  tendencies  of  good 
practice  and  directs  particular  attention  to 
the  necessity  of  reducing  or  eliminating,  if 
possible,  movement  between  the  tieplate 
jjifcl  the  tie.  Standards  and  other  data  of 
'"  a  number  of  railroads  are  presented. 

Twenty-two  pages  are  given  to  new  data 
compiled  on  the  use  of  metal,  composite  and 
concrete  ties.     (Bulletin  182.) 

Rail 

Taking  both  the  committee  report  and 
related  papers  unusual  attention  is  given 
to  the  subject  of  rails.  No  changes  in  the 
Manual  are  suggested,  except  that  certain 
specifications  now  embodied  in  the  Manual 
under  the  chapter  on  track  are  to  be  with- 
drawn and  new  ones  substituted.  These 
specifications  cover  quenched  carbon  and 
quenched  alloy-steel  joint  bars,  quenched 
carbon  and  quenched  alloy-steel  track  bolts 
with  nuts,  and  for  medium  carbon-steel 
track  bolts  with  nuts. 

Statistics  of  rail  failures,  for  the  period 
ended  Oct.  31,  1914,  are  presented,  and  show 
that  the  number  of  failures  of  rails  rolled 


in  successive  years  since  1908  has  de- 
creased. Failures  of  Bessemer  rails  are 
double  those  of  open  hearth. 

No  conclusions  have  yet  been  reached  on 
the  effect  on  rails  of  defective  equipment 
and  improper  maintenance.  The  committee 
states  that  it  will  not  be  able  to  make  any 
definite  report  until  the  joint  committee  on 
stresses  in  railroad  track  is  prepared  to  go 
extensively  into  the  matter  of  making  ex- 
periments to  develop  just  what  the  effect  of 
bad  flat  spots  on  wheels  is  on  the  rail. 

There  are  appendices  on  "American  Rail 
Mill  Practice,"  and  on  "Internal  Fissures  in 
Rails."     (Bulletin  184.) 

Track 

For  adoption  and  publication  in  the 
Manual  the  committee  on  track  recom- 
mends a  design  for  a  double  switch  lug; 
typical  layouts  (general  plans)  of  Nos.  8, 
11  and  16  double  crossovers,  13  and  15- ft. 
centers;  typical  layouts  for  frogs  for  same; 
typical  layouts  of  Nos.  8,  11  and  16  double 
slip  crossings  with  square  and  with  stag- 
gered switch  points,  and  a  typical  plan  of 
frog  guard  rails.  The  committee  also  rec- 
ommends for  adoption  its  report  on  the 
relation  between  worn  flanges  and  worn 
switch  points.  The  committee  believes  that 
neither  the  rule  suggested  last  year  nor 
any  other  rule  will,  even  in  a  remote  sense, 
cover  the  conditions  aimed  at,  and  asks  that 
it  be  relieved  from  further  consideration  on 
the  subject. 

The  subcommittee  on  economics  on  track 
labor,  while  reporting  progress  only,  points 
out  the  magnitude  and  importance  of  the 
subject  and  hopes  that  it  may  be  permitted 
to  continue  its  investigation  without  taking 
on  any  other  work.  Last  August  a  circular 
was  sent  out  to  roads  not  reporting  special 
records  of  track  sections,  and  the  committee 
hopes  that  these  roads,  as  well  as  the  eight- 
een from  which  records  of  test  sections 
have  been  received,  will  produce  much  val- 
uable information. 

Progress  is  reported  by  the  subcommit- 
tee investigating  specifications  and  designs 
for  cut  and  screw  spikes.  Certain  changes 
in  the  specifications  for  the  former  are  pro- 
posed. 

The  committee  recommends  that  the 
study  of  increased  thickness  of  wheel  flange, 
design  of  manganese  frogs  and  crossings, 
and  the  action  of  brine  drippings  on  tie- 
plates  be  continued.  Tests  of  the  effect  of 
brine  drippings  are  soon  to  be  conducted 
in  the  yards  of  the  Chicago  Junction  Rail- 
way at  the  Union  Stock  Yards.  (Bulletin 
183.) 

Buildings 

One  change  in  the  Manual  is  recommended 
by  the  committee  on  ouildings.  Under  the 
item  "engine  houses,'*  it  is  recommended 
that  engine  houses  where  there  is  no  means 
of  turning  engines  b^  equipped  with  smoke 
jacks  at  each  end  of  each  stall. 

A  page  of  rules  regarding  freight-house 
scales  and  three  pages,  illustrated,  regard- 
ing ash  pits  are  offered.  Where  a  large 
number  of  engines  are  handled  the  commit- 
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tee  recommends  the  water-type  pit,  with 
locomotive  or  gantry  crane  with  grab  buck- 
ets.    (Bulletin  183.) 

Wooden  Bridges  and  Trestles 

The  committee  on  wooden  bridges  and 
trestles  submits  six  pages  of  discussion  of 
the  design  of  docks  and  wharves,  together 
with  five  pages  of  drawings  showing  typical 
designs.  The  committee  points  out  that 
there  are  few  wharves  and  docks  now  being 
built  which  are  not  partly  or  entirely  of 
steel  and  concrete,  and  the  committee  has 
assumed  that  these  should  be  included  in 
the  investigation. 

Abstracts  of  replies  from  about  fifty  rail- 
roads relative  to  the  comparative  merits  of 
ballast-deck  wooden  and  reinforced-concrete 
trestles  are  presented.  Data  are  also  pre- 
sented concerning  the  use  of  lag  screws  for 
fastening  guard  timbers.  In  view  of  the 
fact  that  a  comparatively  small  number  of 
roads  have  used  lag  screws,  and  that  a  few 
have  abandoned  their  use,  the  committee 
does  not  yet  feel  justified  in  recommending 
their  adoption,  in  spite  of  the  very  general 
satisfaction  expressed  by  some  of  the  roads 
using  them. 

The  committee  recommends  that  it  con- 
tinue all  three  of  its  investigations  for  an- 
other year,  and  that  it  investigate  the 
merits  of  galvanized  iron  fastenings  for 
timber  trestles,  especially  creosoted  struc- 
tures. 

The  committee  mentions  a  communication 
from  E.  P.  Goodrich  suggesting  a  modifica- 
tion of  the  association's  specification  to  ad- 
mit piles  near  enough  straight  so  that  a 
line  held  in  contact  with  any  two  points 
selected  so  as  to  give  the  maximum  devia- 
tion shall  not  be  distant  from  the  surface 
of  the  pile  at  any  point  more  than  the  di- 
ameter of  the  pile  at  that  point.  The  com- 
mittee believes,  however,  that  the  present 
specification  should  be  retained,  which  re- 
quires that  a  line  from  center  of  butt  to 
center  of  tip  shall  lie  with  the  body  of  the 
pile.     (Bulletin  182.) 

Masonry 

Specifications  for  the  construction  and 
driving  of  premolded  concr>Jte  piles,  together 
with  a  brief  discussion  of  them,  are  offered 
by  the  committee  on  masonry.  Patented 
cast-in-place  concrete  piles  were  not  con- 
sidered. 

A  five-page  report  on  the  appearance, 
wearing  qualities  and  cost  of  various  meth- 
ods of  surface  finish  of  concrete  is  pre- 
sented. This  includes  specifications  for 
rubbing  with  carborundum  or  cement 
bricks,  for  rubbing  with  wooden  floats  and 
for  washed  or  scrubbed  surfaces,  together 
with  four  conclusions  for  adoption  in  the 
Manual.  The  gist  of  the  conclusions  is  that 
the  spaded  finish  is  the  most  durable  and 
economical  for  work  not  requiring  decora- 
tive treatment,  and  that  bush  hammering  or 
other  tool  work  gives  the  best  appearance. 
Coating  with  a  wash  of  cement  is  not  rec- 
ommended. Rubbing  with  carborundum 
bricks  or  wood  floats  is  next  to  spading  in 
ease  of  application  and  cost. 

Regarding  the  design  of  foundations  In 
various  soils  and  depths  of  water,  the  com- 
mittee has  confined  itself  to  the  searching 
of  records  as  to  the  general  practice  of  in- 
vestigating the  carrying  capacity. of  foun- 
dation soils.  Answers  to  questions  sub- 
mitted to  the  membership  and  others  are 
presented  in  tabulated  form.  In  the  near 
future  the  committee  expects  to  prepare  a 
form  showing  in  what  manner  records  of 


tests  of  foundation  soils  may  be  duly  kept. 
Brief  reports  of  the  activities  of  the 
Joint  Committee  on  Specifications  for  Ce- 
ment and  the  Joint  Committee  on  Concrete 
and  Reinforced  Concrete  are  presented. 
The  members  of  the  latter  committee  de- 
sire the  association  to  decide  whether  steel 
reinforcing  bars  rolled  from  steel  rails  are 
recommended,  whether  they  are  recom- 
mended provided  they  are  used  only  when 
they  do  not  need  to  be  bent,  and  whether 
they  are  recommended  for  use  under  the 
same  conditions  as  bars  rolled  from  billets 
under  the  requirements  of  the  specifications 
for  high  carbon  steel  of  the  American  So- 
ciety for  Testing  Materials.  (Bulletin 
182.) 

Signs,  Fences  and  Crossings 

Following  the  objection  raised  to  the  old 
conclusions  relative  to  track  construction 
and  flangeways  at  paved  street  crossings 
and  in  paved  streets,  the  committee  on 
signs,  fences  and  crossings  has  gone  into 
the  matter  at  considerable  length,  and  gives 
an  extensive  discussion  of  the  subject  in 
its  report.  The  committee  has  reached  the 
conclusion  that  two  distinct  conditions  are 
to  be  met,  and  that  three  distinct  forms  of 
construction  are  desirable.  For  paved  street 
crossings  it  is  recommended  that  the  reg- 
ular standard  track  construction  be  used 
and  the  space  occupied  by  the  track  or 
tracks  be  planked  over.  A  plan  is  offered 
for  light  traffic  and  another  for  heavy.  For 
tracks  located  in  paved  streets  subject  to 
heavy  traffic,  requiring  granite  block  pav- 
ing, the  committee  believes  the  construction 
should  consist  of  stone  or  gravel  ballast  not 
less  than  12  in.  deep,  treated  ties  and  141- 
Ib.  9-in.  girder  rail;  for  tracks  in  streets 
subjected  to  light  traffic  only,  standard  track 
construction,  using  treated  ties  and  stone 
or  gravel  ballast,  the  space  occupied  by  the 
tracks  to  be  paved  to  meet  municipal  re- 
quirements. 

The  committee  found  a  variety  of  schemes 
for  providing  flangeways  at  roai  and  street 
crossings  and  in  paved  streets,  and  it  rec- 
ommends that  further  study  be  made  to  de- 
termine the  proper  flangeway  through 
crossing  frogs  where  steam  railroad  tracks 
are  crossed  by  trolley  tracks. 

The  committee  feels  that  it  has  exhausted 
the  subject  of  concrete  fence  posts,  but  be- 
lieves the  matter  of  signs  should  be  in- 
vestigated with  a  view  to  reducing  the  num- 
ber and  adopting  a  standard  for  general 
use.  It  believes  their  location  should  also 
be  considered.  The  committee  also  recom- 
mends that  the  legal  requirements  relative 
to  fencing  right-of-way  and  providing 
stock  guards  be  investigated.  (Bulletin 
181.) 

Signals  and  Interlocking 

The  committee  on  signals  and  interlock- 
ing presents  a  seven-page  discussion  of  the 
capacity  of  single  track  which  is  offered  as 
a  progress  report.  It  also  submits  for  adop- 
tion a  page  of  findings  of  the  Railway  Sig- 
nal Association. 

Because  the  main  controlling  power  of 
signal  apparatus  is  electrical  and  because 
the  special  training  required  is  so  different, 
the  committee  does  not  believe  it  is  desir- 
able to  combine  signal  and  track  forces  in 
signal  maintenance.  Occasionally  it  will,  in 
the  estimation  of  the  committee,  be  found 
practicable  and  economical  to  combine  forces 
engaged  in  maintaining  various  electrical 
features  with  those  maintaining  signals, 
but  as  a  general  proposition,  economy  and 


efficiency  will  be  produced  to  a  higher  de- 
gree by  co-operation  and  by  combination. 
(Bulletin  181.) 

Records  and  Accounts 

Several  symbols  to  be  substituted  for 
those  now  in  the  Manual  are  suggested  by 
the  committee  on  records  and  accounts.  The 
committee  also  submits  the  two-page  alpha- 
betical index  covering  the  list  of  conven- 
tional signs. 

A  page  of  matter  is  devoted  to  methods 
for  reproducing  maps  and  profiles  on  draw- 
ing linen  for  permanent  record.  The  ordi- 
nary processes  are  mentioned,  and  brief 
descriptions  are  given  of  four  others,  the 
photographic,  the  hectograph,  the  piano- 
graph  and  the  lithographic. 

The  committee  reports  progress  in  its 
investigation  of  the  use  of  small  forms  on 
cardboard.     (Bulletin  183.) 

Water  Service 

The  committee  on  water  service  offers 
nothing  for  inclusion  in  the  Manual,  but 
submits  as  information  a  short  discussion 
of  the  cost  of  pumping  water  by  various 
methods,  together  with  five  extensive  tables 
compiled  from  data  received  from  a  number 
of  railroads.  It  also  presents  as  informa- 
tion a  five-page  discussion  of  protection 
for  water  stations  against  freezing.  (Bul- 
letin 181.) 

Yards  and  Terminals 

One  new  definition,  that  of  a  "holding 
yard,"  is  offered  by  the  committee  on  yards 
and  terminals  for  adoption  in  the  Manual. 
Progress  is  reported  on  the  investigation 
of  the  handling  of  freight  in  double-deck 
freight  houses,  but  the  committee  is  not  yet 
ready  to  submit  its  report. 

During  the  last  year  the  committee  has 
observed  the  results  obtained  by  the  use  of 
two  of  the  methods  for  studying  the  work- 
ing capacities  of  stations  and  approach 
tracks  referred  to  in  its  report  for  1912.  The 
committee  reports  that  the  methods  used 
at  the  Broad  Street  Station  at  Philadelphia 
and  at  the  new  Union  Station  in  Kansas 
City  have  proved  very  satisfactory.  The 
committee's  co-ordinate  train-diagram  and 
track-occupancy  diagram  used  at  Kansas 
City  just  subsequent  to  the  opening  of  the 
new  Union  Station  for  the  purpose  of  sched- 
uling trains  on  the  proper  tracks,  permitted 
a  reasonably  accurate  forecast  to  be  made 
of  the  best  schedule  for  accomplishing  the 
loading  and  unloading  of  trains  and  the 
transfer  to  and  from  trains,  also  of  obtain- 
ing the  most  efficient  use  of  the  throat 
tracks  during  the  rush  hours. 

Studies  of  the  operation  of  two  hump 
and  one  flat  yards  for  a  month  last  year 
were  made,  and  comparative  results  are 
presented  in  tabulated  form. 

Recommendations  for  the  design,  con- 
struction, maintenance  and  operation  of 
railroad  track  scales,  which  have  been  sub- 
mitted to  the  committee  on  weighing  of 
the  American  Railway  Association  and  con- 
form in  general  with  its  "track-scale  speci- 
fications and  rules,"  are  presented  for  con- 
sideration, but  the  committee  does  not  ask 
that  they  be  adopted  in  the  Manual  this 
year.     (Bulletin  182.) 

Iron  and  Steel  Structures 

Six  subjects,  including  the  revision  of 
the  Manual,  were  assigned  to  the  committee 
on  iron  and  steel  structures.  The  commit- 
tee believes  all  of  them  are  worthy  of  much 
further  investigation,  and  makes  no  final 
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report  on  any  of  the  six.  Short  progress 
reports  are  submitted  by  the  subcommittee 
investigating  methods  of  protection  of  iron 
and  steel  structures  against  corrosion,  that 
investigating  column  tests,  and  that  study- 
ing the  relative  economy  of  various  types 
of  movable  bridges.  A  nine-page  report  of 
the  subcommittee  studying  the  design, 
length  and  operation  of  turntables  is  con- 
fined to  a  discussion  of  phosphor  bronze  for 
use  in  turntables  and  movable  bridges.  This 
discussion  includes  specifications  for  bronze 
bearing  metals,  a  bibliography  of  hardness 
testing,  a  discussion  of  particular  uses  of 
bronze  in  movable  bridges  and  a  table  of 
the  composition  and  physical  properties  of 
bronzes. 

A  25-page  discussion  of  working  stresses 
for  bridge  structures  is  submitted,  the  com- 
mittee expressing  the  earnest  hope  that  the 
proposed  changes  in  bridge  specifications 
will  receive  liberal  discussion,  and  that  at 
the  next  annual  convention  final  conclusions 
may  be  presented  for  adoption. 

The  requirements  for  the  protection  of 
traflSc  at  movable  bridges,  which  had  been 
in  the  hands  of  the  committee  for  two  years, 
have  been  the  subject  of  further  considera- 
tion. A  resume  of  the  subject  was  pub- 
lished in  Bulletin  178,  and  the  committee 
recommends  for  adoption  the  specification 
printed  on  page  274  of  that  bulletin.  It 
also  recommends  for  adoption  three  addi- 
tional specifications  submitted  by  a  com- 
mittee of  the  Railway  Signal  Association. 
(Bulletin  178.) 

Economics  and  Railway  Location 

Progress  only  is  reported  by  the  com- 
mittee on  economics  of  railway  location. 
Some  work  has  been  done  and  subcommittee 
reports  considered.  While  the  results  are 
instructive  it  is  not  thought  advisable  to 
publish  them  at  this  time. 

The  chairman  of  the  committee,  J.  G. 
Sullivan,  made  a  careful  study  of  the  sta- 
tistics of  coal  consumption  in  freight  serv- 
ice on  the  Western  lines  of  the  Canadian- 
Pacific  Railway  for  the  past  eight  years. 
These  studies  have  convinced  him  that  in- 
stead of  attempting  to  base  coal  consump- 
tion directly  on  the  amount  of  work  done 
it  is  better  to  divide  the  coal  into  two 
factors;  one  varying  directly  with  the 
amount  of  work  done  and  the  other  with  the 
engine-miles  run.  As  a  result  of  these 
studies  the  following  formulas  have  been 
adopted  for  Western  lines  of  the  Canadian- 
Pacific  Railway: 

Single-track  operation — fairly  busy  lines, 
3.5  lb.  coal  per  calculated  horsepower  hour, 
plus  50  lb.  per  engine-miles  run. 

Double-track  operation — 3  lb.  coal  per 
calculated  horsepower  hour,  plus  60  lb.  per 
engine-miles   run. 

The  above  figures  are  an  average  for  the 
year,  for  conditions  on  the  Canadian-Pa- 
cific Railway,  Western  lines,  using  engines 
equipped  with  super-heaters  and  having 
drawbar  pull  varying  from  36,000  to  42,000 
lb.  each.     (Bulletin  184.) 

Wood  Preservation 

Much  time  has  been  given  during  the  year 
to  the  investigation  of  tests  for  determin- 
ing a  standard  method  of  finding  the  per- 
centage of  water  contained  in  creosote  oil 
when  shipped  in  tank  cars.  In  conjunction 
with  committees  of  the  American  Society 
for  Testing  Materials  and  the  American 
Wood  Preservers'  Association  a  very  com- 
plete experiment  was  carried  out.  The  re- 
sults of  the  test,  however,   are  presented 


only  as  a  progress  report.  Preliminary  con- 
clusions, however,  are  advanced  as  to  the 
correct  method  of  securing  a  sample  for 
tests.  Among  these  preliminary  conclu- 
sions is  the  suggestion  that  a  certain  type 
of  sampling  apparatus,  illustrated  in  the 
report,  be  used  for  taking  quantities  in  dif- 
ferent zones  in  the  cars. 

Assigned  to  the  committee  last  year  was 
the  subject  of  the  relation  of  the  amount  of 
preservative  and  the  depth  of  penetration 
to  the  resistance  of  the  material  against 
decaying.  The  committee  has  studied  the 
service  tests  available  in  the  light  of  this 
problem.  It  finds,  however,  that  while  the 
amount  of  preservative  and  the  factor  of 
decay  are  noted,  there  is  no  information  on 
the  depth  of  penetration.  It  is  not  yet  able 
to  report  any  conclusions  whatsoever,  but 
will  continue  its  investigations  this  year. 
It  raises  the  point  as  to  the  relation  of  me- 
chanical abrasion  in  connection  with  the 
relation  between  depth  of  penetration  and 
protection  against  decaying.  It  states  that 
the  records  of  timbers  and  piling  that  were 
not  exposed  to  mechanical  wear  and  in  which 
the  impregnated  wood  extends  from  Vi  to  2 
in.  on  the  outside  indicate  that  complete 
penetration  is  not  necessary  if  the  outer 
protective  rings  remain  unbroken,  and  the 
ends  are  likewise  protected.  On  the  other 
hand,  there  is  a  very  definite  record  of  ties 
which  have  resisted  decay  until  abrasion 
under  the  rail  cut  through  the  treated  por- 
tion. As  soon  as  this  happened  decay  com- 
menced and  necessitated  the  removal  of  the 
ties  which  were  otherwise  in  good  condition. 

Appendix  A  gives  the  record  of  service 
tests  on  different  railroads  under  various 
conditions.     (Bulletin  184.) 

Electricity 

A  page  of  additional  data  regarding 
third-rail  clearances  and  four  pages  regard- 
ing overhead  clearances  have  been  compiled 
and  are  presented  by  the  committee  on 
electricity. 

The  committee  reports  that  the  National 
Joint  Committee  on  Overhead  and  Under- 
ground Line  Construction  has  not  yet  com- 
pleted its  work  on  the  revision  of  the  cross- 
ing specifications,  or  completed  any  other 
new  specifications.  The  association's  dele- 
gates were  actively  engaged  with  the  com- 
mittee on  the  preparation  of  the  revised 
crossing  specifications  when  the  progress  of 
the  joint  committee  was  stopped  and  held  in 
abeyance  by  the  fact  that  the  U.  S.  Bureau 
of  Standards  was  about  to  issue  a  safety 
code  which  included  specifications  for  cross- 
ings. 

The  committee's  three  representatives  on 
the  National  Joint  committee  on  electrolysis 
state  that  they  have  no  report  to  make  until 
the  joint  committee  prepares  its  report. 
No  meeting  of  the  joint  committee  was  held 
during  1915,  but  subcommittees  have  been 
at  work  preparing  various  sections  on  the 
report. 

Nothing  new  is  reported  on  the  subject 
of  installation,  maintenance,  water  power 
for  electrical  railway  operation,  or  mainte- 
nance organization  and  relation  to  track 
structures.     (Bulletin  183.) 

Conservation  of  Natural  Resources 

A  seven-page  progress  report  is  submitted 
by  the  committee  on  conservation  of  natural 
resources.  This  includes  a  discussion  of 
forestry  abroad,  one  on  wasted  hydroelectric 
power  and  one  on  the  results  of  electrical 
operation  in  the  Northwest.  On  account  of 
the  war  in  Europe,  the  Conservation  Asso- 


ciation of  the  United  States  has  done  no 
work  for  two  years,  while  both  federal 
and  state  conservation  work  has  been  sus- 
pended, so  that  no  progress  report  of  work 
done  by  other  conservation  associations  can 
be  given.     (Bulletin  182.) 

Uniform  General  Contract  Forms 

A  form  of  agreement  for  Industry  tracks 
is  the  principal  offering  of  the  special  com- 
mittee on  uniform  general  contract  forms. 
Conceding  that  widely  different  conditions, 
federal  and  state  regulations  and  other  cir- 
cumstances may  prevent  the  wide  adoption 
of  the  form  as  a  whole,  even  when  approved 
by  the  association,  the  committee  believes, 
nevertheless,  that  the  form  will  be  of  value 
as  a  compilation  and  adaptation  of  what  are 
regarded  as  the  more  important  provisions 
which  should  be  incorporated  in  such  a  doc- 
ument as  circumstances  may  require. 

Following  a  critical  review  of  the  adopted 
contract  form,  the  committee  recommends 
certain  changes  pertaining  to  bond,  timely 
demand  for  points  and  instructions,  inspec- 
tion, insurance,  intoxicating  liquors  and 
annulment. 

Progress  is  reported  as  to  forms  for 
interlocking  and  railway  crossing  agree- 
ments.    (Bulletin  182.) 

Grading  of  Lumber 

The  special  committee  on  grading  of  lum- 
ber calls  attention  to  the  rule  adopted  by 
the  American  Society  for  Testing  Materials 
establishing  two  classes  of  Southern  yellow 
pine,  called  "dense"  pine  and  "sound"  pine. 
The  special  committee  has  co-operated  with 
the  American  Society  for  Testing  Materials, 
and  with  the  investigations  made  by  the 
U.  S.  Government,  and  it  recommends  the 
acceptance  of  the  definition  for  Southern 
yellow  pine  adopted  by  the  American  So- 
ciety for  Testing  Materials. 

The  grading  rules  for  hemlock  lumber 
presented  last  year  in  Bulletin  174  have 
been  revised  to  some  extent,  and  the  com- 
mittee recommends  that  they  be  adopted  as 
revised. 

The  committee  states  that  it  has  been  at 
work,  in  co-operation  with  the  American 
Society  for  Testing  Materials,  with  a  view 
of  preparing  specifications  for  bridge  tim- 
bers to  be  creosoted.  The  committee  is  un- 
able, however,  to  indorse  the  tMitative  rec- 
ommendation made  by  the  committee  of  '•he 
American  Society  for  Testing  Materials.  It 
believes  that  specifications  for  timbers  to 
be  creosoted,  as  far  as  the  quality  and 
strength  are  concerned,  should  be  similar  to 
those  for  timbers  to  be  used  untreated,  vdth 
the  exception  of  the  relation  of  heartwood 
and  sapwood!  On  this  basis  the  committee 
has  prepared  specifications  which  it  pre- 
sents as  information;  they  are  simply  the 
standard  specifications  for  structural  timber 
as  printed  in  the  Manual  with  all  reference 
to  the  requirements  as  to  heartwood  and 
heart  face  omitted,  and  a  clause  permitting 
sapwood  to  be  substituted  for  the  heart  re- 
quirements.     (Bulletin   183.) 

Stresses  in  Railroad  Track 

A  short  progress  report  is  submitted  by 
the  special  committee  on  stress  in  railroad 
track.  It  contains  about  the  same  informa- 
tion as  that  of  the  committee  of  the  Ameri- 
can Society  of  Civil  Engineers  presented  at 
the  annual  meeting  of  that  society  in  Janu- 
ary. Field  tests  have  been  conducted  on  the 
main  line  of  the  Illinois  Central  Railroad 
north  of  Champaign,  111.  Data  were  taken 
to  determine  (1)  the  distribution  of  stresses 
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and  moments  along  the  rails  for  a  given 
loading,  (2)  the  division  of  vertical  load 
among  adjacent  ties  for  a  given  loading, 
(3)  the  dis*ibution  of  vertical  pressures 
among  the  ties,  through  the  ballast  and  over 
the  roadbed,  (4)  the  depression,  compressi- 
bility or  thickness  of  the  track,  (5)  the 
effect  of  wheel  spacing  of  some  types  of  lo- 
comotives and  also  the  effect  of  single  and 
double  concentrated  loads,  (6)  the  effect  of 
speed  from  most  of  the  foregoing  items. 
Tests  have  been  conducted  at  65  miles  per 
hour.  Among  the  variables  of  the  track 
were  three  weights  of  rail,   two  sizes  of 


Double-Deck  Trunnion  Bas- 
cule Bridge  Put  Into  Use 

Central    Portion    of    Thirty- Year-Old    Center- 
Pier  Draw  Span  Cut  Out  with  Oxyacetylene 
Torches  in  I'/j  Days  at  Chicago 

LESS  than  four  days'  time  was  required 
to  replace  the  old  double-deck,  center- 
pier,  iron  draw  span  across  the  Chicago 
River  at  Lake  Street  with  the  new  double- 
leaf,  double-deck  trunnion  bascule  bridge. 
The  new  bridge  is  245  ft.  3  in.  long  be- 
tween the  centers  of  the  trunnions  and  70 


STARTING  TO  CUT  OUT 
CENTER  OF  OLD  DRAW 
BRIDGE 


and  blocked  up  on  falsework.  The  center 
portion  of  the  old  span  interfering  with 
the  lowering  of  the  leaves  of  the  new  bridge 
was  then  burned  out  utilizing  several  Ox- 
weld  acetylene  torches.  The  sections  were 
removed  by  a  crane  on  a  barge,  and  by  noon 
the  next  day  all  that  remained  were  the 
ends  resting  on  the  piling.  The  old  panels 
of  the  elevated  structure  on  each  side  of 
the  river  were  removed  and  in  the  mean- 
time floorbeams  and  stringers  were  placed 
in  two  panels  of  each  leaf  of  the  new 
bridge  which  had  been  omitted  during  con- 
struction to  allow  the  passage  of  elevated 
trains. 

While  these  operations  were  taking  place 
the  old  viaduct  just  west  of  the  bridge 
was  moved  south,  transversely,  about  4  ft. 
to  allow  the  construction  of  the  north  leaf 
of  the  new  viaduct  in  its  final  position.  To 
permit  uninterrupted  elevated  traffic  during 
the  construction  of  the  new  viaduct,  an  ad- 
ditional track  will  be  placed  on  falsework 
south  of  the  viaduct. 

The  whole  of  the  center  span  panel  had 
been  removed  by  Monday  noon  and  adjust- 
ments and  alignments  of  the  new  leaves 
started.  Various  specified  trial  operations 
of  the  leaves  were  carried  out  Monday  and 
Tuesday,  until  the  center  locks,  rear  locks. 


ties  and  three  depths  of  ballast.  In  addition 
to  tests  on  standard  track,  minor  tests  have 
been  made  at  spots  where  uneven  tie  spac- 
ing or  worn  or  decayed  ties  might  effect  the 
stresses  developed.  . 

Considerable  progress  has  been  made  in 
the  development  of  instruments  for  determ- 
ining the  stresses.     This  has  required  con- 


ENDS  OF  THE  OLD  SPAN 
WILL  BE  CUT  UP  AT 
LEISURE 
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siderable  painstaking  experimental  work, 
and  the  calculation  and  compilation  of  the 
results  of  the  test  have  also  proved  to  re- 
quire a  great  deal  of  time.  The  data  are 
now  being  put  into  shape,  and  it  is  expected 
that  the  results  will  be  ready  soon  for  the 
consideration  of  the  committee.  Meanwhile 
the  committee  plans  to  continue  the  tests 
during  the  coming  season,  to  complete  the 
matters  already  partly  covered  and  to  ex- 
tend the  experiments  to  include  other  fea- 
tures, like  action  on  curves  and  on  tracks 
of  different  kinds.  It  proposes  to  report 
soon  to  the  association  the  results  of  the 
tests  already  carried  out.     (Bulletin  182.) 


ft.  wide  over  all.  It  was  erected  around 
the  old  structure,  while  traffic  on  the  Chi- 
cago &  Oak  Park  Elevated  line  was  main- 
tained through  the  new  leaves  which  were 
erected  in  a  vertical  position. 

The  program  for  the  shift  from  the  old 
bridge  to  the  new  was  as  follows:  On 
Saturday,  Feb.  26,  at  midnight,  the  ele- 
vated traffic  was  stopped  over  the  old  span 
and  the  elevated  company  immediately  pro- 
ceeded to  remove  the  rails.  The  lower 
roadway  deck  had  been  closed  during  prac- 
tically the  whole  period  of  erection. 

On  Sunday,  Feb.  27,  at  6  a.  m.,  the  draw 
span   was   swung   into  the   river   position 


anchorage  bearings,  supports  on  the  river 
piers,  brakes  and  other  portions  of  the  oper- 
ating machinery  worked  satisfactorily. 

Ties  had  already  been  placed  on  such 
portions  of  the  new  leaves  as  had  been  pos- 
sible. Tuesday  night  the  elevated  company 
put  down  the  rails  and  the  new  bridge  was 
ready  to  care  for  traffic  Wednesday. 

The  Fitzsimons  &  Connell  Dredge  & 
Dock  Company  with  P.  G.  Connell,  super- 
intendent, was  the  contractor  for  the  sub- 
structure, which  was  begun  in  March,  1914, 
and  completed  in  April,  1915.  The  con- 
tractor for  the  superstructure  was  the  Ket- 
ler-Elliott  Erection  Company,  for  which 
George  Hoersch  is  superintendent. 

The  work  was  carried  out  under  the  gen- 
eral direction  of  John  Ericson,  city  engi- 
neer. Thomas  G.  Pihlfeldt  is  bridge  engi- 
neer, Alexander  Von  Babo,  engineer  of 
bridge  design;  Clarence  S.  Rowe,  assistant 
engineer  of  bridge  construction,  and  Wil- 
liam A.  Mulcahy,  assistant  engineer  in  local 
charge. 

Excavation  from  the  bases  of  the 
Culebra  slides  of  the  Panama  Canal  during 
the  week  ending  March  6  amounted  to  246,- 
011  cu.  yd.,  according  to  a  report  in  the 
Canal  Record. 
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^Recommend  Both  Reservoirs  and  Levees  to 
Protect  Columbus  from  Floods 

Alvord  &  Burdick  in  400-page  Report  Find  Cost  $10,125,000 
for  Project  Caring  for  Flood  45  Per  Cent  in  Excess  of  1913 


PROTECTION  from  a  flood  in  the  Scioto 
River  45  per  cent  greater  than  that  of 
1913  can  best  be  obtained  by  the  Franklin 
County  Conservancy  District,  Ohio,  in 
which  Columbus,  Delaware  and  Chillicothe 
are  located,  by  a  combination  of  two  unusual 
detention  basins  and  channel  improvements, 
according  to  a  400-page  typewritten  report 
recently  submitted  by  John  W.  Alvord  and 
Charles  B.  Burdick,  of  Chicago,  chief  engi- 
neers for  the  district.  The  following  notes 
are  taken  from  the  general  conclusions  of 
the  report.  One  of  the  reservoirs  is  on  the 
Scioto  River  above  Dublin,  and  one  on  the 
Olentangy  River  above  Delaware.  The  cost, 
estimated  at  $10,125,000,  includes  the  lands, 
a  special  $1,000,000  benefit  to  Columbus  in 
the  way  of  a  water  supply  for  the  next  75 
to  100  years,  and  numerous  bridges  and 
street  improvements  throughout  the  county. 

Flood  Data  Conclusions 

The  size  of  the  basins  is  such  as  to  hold 
back,  at  Columbus,  all  water  above  50,000 
sec.-ft.,  the  channel-capacity  to  be  provided 
for  through  the  city.  The  maximum  runoff 
is  taken  as  200,000  sec.-ft.,  45  per  cent  in 
excess  of  the  1913  flood,  and  the  point  of 
calamity  w  )uld  not  be  reached  until  the  dis- 
charge had  reached  250,000  sec.-ft.  Records 
show  that  the  1913  flood  is  double  the  next 
greatest  flood  of  the  past  100  years.  Ow- 
ing, however  to  increased  settlement  and 
development  of  the  valley  at  least  six  floods 
of  record,  some  of  which  were  not  especially 
destructive,  would,  under  present  condi-, 
tions,  create  a  calamity  in  all  probability 
equal  to  that  of  1913.  Flood  menace,  there- 
fore, in  the  future  is  not  to  be  measured 
wholly  by  the  probability  of  a  recurrence  of 
the  1913  flood,  but  by  the  increasing  menace 
of  much  smaller  floods  made  dangerous  by 
channel  encroachments,  combined  with 
levees  and  other  embankments.  It  is  be- 
lieved that  in  course  of  time  the  flood  of 
March,  1913,  will  not  only  be  repeated  but 
probably  exceeded,  by  reason  of  the  follow- 
ing causes: 

1.  A  rainfall  of  more  than  6  in.  in  two 
days  centered  over  the  critical  area  below 
Prospect. 

2.  Greater  rainfalls  such  as  are  on  record 
elsewhere,  centering  over  the  whole  water- 
shed. 

3.  Snow  accumulations  melted  by  warm 
rainfalls  of  high  intensity  and  duration  over 
the  critical  area. 

4.  Gradual  elimination,  through  improve- 
ment, of  existing  natural  detaining  basins, 
which  on  the  Upper  Scioto  have  hitherto 
aided  in  restraining  excessive  floods. 

Taking  these  conclusions  together  it 
would  seem  the  part  of  wisdom  to  provide, 
as  a  factor  of  safety,  protective  works  which 
will  prevent  a  calamity  in  a  flood  having  at 
least  one-half  greater  maximum  flow  than 
occurred  in  1913.  The  safety  of  large  stor- 
age basins  further  requires  that  there 
should  be  provided,  as  an  additional  factor 
of  safety,  liberal  spillway  capacity  above 
this  amount,  capable  of  further  fully  pro- 
tecting the  proposed  dams. 

Advantages  op  Project  Selected 
Of  the  total  cost  approximately  $2,500,000 


is  allowed  for  about  21,000  acres  of  detain- 
ing-basin  land  estimated  as  purchased  out- 
right. Inasmuch  as  practically  all  of  this 
land  may  be  continuously  cultivated  it  will 
retain  its  agricultural  value.  Its  cost  should 
not  be  treated  as  entirely  a  burden  to  the 
taxpayers.  Deducting  the  value  of  land 
which  should  be  able  to  pay  its  own  way, 
the  value  of  water-storage  capacity  to 
Columbus,  the  cost  of  rebuilding  certain 
structures  which  should  be  financed  by  the 
city  and  county,  leaves  about  $6,000,000  as 
the  cost  of  flood  protection.  Based  on  per- 
centage of  losses  suffered  during  the  1913 
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COST    BALANCE    BETWEEN    PROJECTS    FOR    RESER- 
VOIRS AND  CHANNELS  TO  PROTECT  AGAINST 
200,000  SEC.-FT. 

flood,  Chillicothe  should  pay  9.5  per  cent; 
the  41,370  acres  of  farm  lands,  10.1  per 
cent;  Columbus,  54.7  per  cent;  Delaware, 
3.7  per  cent;  the  county,  6.3  per  cent;  the 
railways,  15.4  per  cent,  and  the  villages,  0.3 
per  cent.  Water  power  cannot  be  profitably 
developed. 

Basins  Are  Large 

The  project  requires,  on  the  Scioto  River, 
a  very  large  detaining  basin,  which  will  be 
formed  by  an  earthen  dam  across  the  nar- 
row valley  above  Dublin.  The  greatest 
height  of  the  dam  will  be  143  ft.  and  its 
thickness  at  the  base  980  ft.  It  will  hold  at 
spillway  level  255,925  acre-feet  of  water  and 
flood  9580  acres. 

There  will  be  conduits  formed  by  tunnels 
in  the  solid  limestone  rock  of  the  adjacent 
hillside.  These  conduits  will  be  so  arranged 
as  to  serve  for  both  flood  protection  and 
water  supply  storage. 

The  project  also  requires  a  large  detain- 
ing basin  on  the  Olentangy  River,  about  2 
miles  above  Delaware.  This  will  be  formed 
by  an  earthen  dam  82  ft.  in  greatest  height 
and  850  ft.  thick  at  the  base.  It  will  hold 
at  spillway  level  163,202  acre-feet,  and  will 
flood  11,299  acres  of  land. 


Two  conduits  tunneled  in  shale  rock  in 
the  adjacent  hillside  at  the  river  level  will 
permit  the  ordinary  flow  to  pass  through 
the  bottom  of  the  dam. 

Every  precaution  will  be  taken  to  provide 
for  the  safety  of  these  dams.  They  will  be 
founded  on  rock,  will  be  made  of  extra  thick- 
ness and  will  have  ample  spillways.  Before 
they  could  be  overtopped  a  flood  more  than 
three  times  as  great  as  that  of  1913  would 
have  to  occur.  Put  in  another  way,  the 
spillway  outlets  will  alone  pass  two  and 
three-fourths  times  as  much  water  as  the 
maximum  flow  in  the  1913  flood. 

Balancing  Channel  and  Reservoir  Costs 

It  is  evident  that,  other  things  being 
equal,  the  project  is  the  best  which  safely 
passes  a  given  flood  with  the  least  cost. 
Each  project  for  reservoirs  produces  a  dif- 
ferent reduced  flow,  and,  as  in  all  these 
projects  expenditures  for  channel  improve- 
ments are  necessary,  the  least  cost  is  deter- 
mined by  adding  to  the  cost  of  each  reser- 
voir project  the  cost  of  the  channel  improve- 
ments that  would  be  required  along  with  it. 
the  curve  marked  total  cost,  shown  here- 
with, represents  the  sum  of  each  reservoir 
project  with  its  corresponding  channel  im- 
provement. It  indicates  very  clearly  that 
Project  D,  costing  $8,210,712  for  basins  and 
$1,914,400  for  channel  improvements,  a  total 
of  $10,125,112,  is  the  most  economical  com- 
bination for  accommodating  a  200,000-sec;- 
ft.  flood.  This  contemplates  a  channel  im- 
provement to  accommodate  about  50,000 
sec.-ft. 


Engineering   for   Reproduc- 
tion Estimated  in  Detail 

Missouri   Commission   in   Mississippi   River  ft 

Bonne  Terre  Case  Works  Out   Campaign' 

Instead  of  Using  Lump  Percentage 

INSTEAD  of  adding  an  arbitrary  percen- 
tage for  engineering  in  estimating  repro- 
duction cost,  W.  W.  K.  Sparrow,  assistant 
chief  engineer  of  the  Missouri  Public  Serv- 
ice Commission,  in  his  appraisal  report  on 
the  Mississippi  River  &  Bonne  Terre  Rail- 
way (see  the  Engineering  Record  of  Mar. 
18,  page  386)  made  a  detailed  estimate  of 
what,  in  his  opinion,  would  be  all  of  the 
engineering  work  required  in  the  construc- 
tion of  the  road.  Whether  or  not  the  ac- 
curacy of  such  an  estimate  for  a  large  and 
complex  railroad  system  would  be  sufl^cient 
to  warrant  its  expense,  the  conditions  here 
seemed  to  suggest  the  feasibility  of  such 
an  estimate.  The  main  line,  on  which  this 
article  is  based,  is  46y2  miles  long,  and  the 
estimated  reproduction-cost  new  of  the 
items  covered  by  the  road  accounts  of 
$2,373,507,  suggests  that  there  were  proba- 
bly no  abnormal  problems  of  engineering  to 
be  solved  in  building  the  road.  It  may  be 
worth  mentioning  that  the  engineering  as 
estimated  figures  practically  3  per  cent  of 
the  estimated  cost  of  the  total  for  the  con- 
struction accounts. 

The  section  of  Mr.  Sparrow's  report 
treating  on  the  subject  is  substantially  as 
follows : 

Reconnaissance. — The  main  purpose  for 
the  construction  of  this  line  was  to  haul 
ore  from  the  lead  mines  located  at  Bonne 
Terre,  Doe  Run  and  in  the  Flat  River  dis- 
trict. The  governing  points  are  therefore 
fixed  at  no  great  distance  apart,  and  with 
the  aid  of  the  maps  of  the  U.  S.  Geological 
Survey,  the  preliminary  selection  of  a  route 


420 


ENGINEERING     RECORD 


Vol.  73,  No.  13 


Tabls  1 — Partt  for  Prkliminaet  Survktb  and 
Final  Location 

Locating  engineer $200 

Assistant  locating  engineer 160 

Topograplier 125 

Transitman   110 

Levelman  100 

DrafUman 100 

Rodman    50 

Head  cliainman   50 

Rear  chainman    50 

Tapeman 40 

Bacic  flagman    .  .■., 40 

Stal(e  mariier , 40 

Axemen   (four  at  $35) 140 

Cook 50 

Camp  helper 25 

Team    and    driver    (two   at    $100,    furnishing 

own  feed,  drivers  boarded) 200 

Board 300 

Total ; $1,770 


does  not  offer  much  difficulty.  For  this 
estimate  the  sum  of  $1,000  to  cover  the 
salary  and  expenses  of  an  engineer  for  a 
period  of  two  months  is  considered  ample. 
Preliminary  Surveys  and  Final  Location. 
— The  composition  and  salaries  of  the  lo- 
cating parties  used  in  making  the  estimate 
is  as  shown  in  Table  1.  For  the  prelim- 
inary, or  trial  line,  the  estimate  is  based  on 
116  miles  or  2^2  times  the  main-line  mile- 
age. It  is  estimated  that  a  party  of  the 
composition  outlined  would,  in  this  charac- 
ter of  country,  make  at  least  11/2  miles  per 
day,  making  the  cost  of  the  preliminary  sur- 
reys, 3  1/3  months  at  $1,770  equals  $5,894, 
or  $51  per  mile.  For  the  final  location  the 
estimated  progress  is  figured  at  V2  mile 
per  day;  therefore  four  months  at  $1,770 
equals  $7,080.  In  addition  to  the  salaries 
and  subsistence  of  the  party  must  be  addfed 
the  cost  of  the  camp  equipment  and  survey- 
ing instruments,  which,  after  allowing  for 


Tablb  2 — Oeoanization  of  Construction  Force 

Chief  engineer   , $300 

Office  engineer   175 

Draftsman    : 100 

Stenographer    75 

Aasiatant  engineers   (four  at  $125) 500 

Rodmen   (four  at  $50) 200 

Tapemen  (four  at  $50) 200 

Axemen    (four  at  $40) 16o 

Teams  (four  at  $100) 400 

Tie  inspector    100 

Total     . $2,210 

Eighteen  calendar  months  at  $2,210  equals  $39,780. 


salvage,  is  estimated  at  $500.  This  makes 
a  total  cost  of  surveys  of  $14,474,  or  $310 
per  mile  of  road. 

Construction. — The  construction  period 
is  fixed  at  11/2  years,  and  the  line  divided 
into  four  sections  of  11%  miles  each.  The 
organization  of  the  engineering  force  with 
the  attendant  salaries  is  given  in  Table  2. 

Special  Designing  for  Bridges  and  Build- 
ings.— The  recognized  fee  for  consulting  en- 
gineers and  architects  for  the  special  de- 
signing of  bridges  and  buildings  is  5  per 
cent  of  the  cost  of  the  work,  and  an  al- 
lowance of  this  amount  has  been  made  for 
those  structures  requiring  such  services. 

Equipment  and  Machinery. — None  of  the 
equipment  or  machinery  was  designed  by 
the  railway,  but  was  purchased  direct  from 
the  manufacturers,  and  the  cost  of  engineer- 
ing would  be  included  in  the  purchase  price. 


Tablb   3 — Summaht  of  Gnoineerino   Items 

Reconnaissance    $1,000 

Preliminary    surveys    5,894 

Pinal   location    7,080 

Camp     equipment     and     instruments      (less 

salvage)     500 

C^onstniction     39,780 

Special  designing  for  bridges  and  buildings.  11,761 

BJqulpment  and  machinery   1,000 

Making  of  record  maps  and  profiles 1,200 

Total     $88,216 

Cost  per  mile  of  road $1,470 


The  <x>mpany  would,  however,  require  the 
services  of  a  competent  mechanical  engineer 
to  lay  out  its  machine  shops  and  determine 
the  requirements  of  the  company.    It  is  con- 


sidered that  the  sum  of  $1,000  should  be 
ample  to  cover  such  services. 

Table  3  summarizes  the  items  making  up 
the  figure  for  engineering. 


When  Is  It  Feasible  and  Economical  to  Use 
Trailers  with  Motor  Trucks*/ 

Method,  Evolved  from  Dynamometer  Tests,  of  Matching  Tractive 
Resistance  with  Tractive  Force,  Is  Held  to  Prove  Utility  of  Trailers 


SEEKING  to  determine  in  a  scientific 
manner  when  trailers  are  feasible  and 
economical  for  use  with  motor  trucks  and 
when  they  are  not,  and  then  to  translate 
this  information  into  non-technical  proc- 
esses that  any  maker  or  user  of  motor 
trucks  can  readily  follow,  G.  R.  Pennington 
of  the  Troy  Wagon  Works  Company  has 
recently  conducted  an  extensive  investiga- 
tion of  the  subject.  Dynamometer  tests 
were  made,  first,  with  a  standard  motor 
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Per  Cent  of  Grade 

MAXIMUM  GRADES  NEGOTIABLE  ON  VARIOUS  TYPES 

OF  ROAD  WITH  AVERAGE  LOADED  TRUCK  AND 

EQUALLY   LOADED    TRAILER 

truck  to  determine  the  basic  tractive  per- 
formance of  that  truck  on  a  good  level  road, 
and,  second,  with  the  same  truck,  to  de- 
termine a  table  of  the  relative  resistance 
of  different  kinds  of  roads  to  standard 
trucks  and  trailers  designed  for  use  as 
such.  A  chart  was  prepared,  based  on  two 
simple  formulas,  for  translating  the  me- 
chanical characteristics  of  any  truck  into 
tractive  force.  By  means  of  the  table  and 
a  simple  formula  for  grade  resistances  the 
tractive  resistance  of  any  load  is  found. 
Comparison  of  force  and  resistance  shows 
whether  the  truck  can  haul  a  trailer,  or 
more  than  one  trailer,  under  the  given  con- 
ditions. Mr.  Pennington  holds  that  the  in- 
vestigation shows  conclusively  that  the 
trailer  has  a  large  field  of  usefulness,  and 
that  it  in  fact  forms  a  strong  argument  for 
the  motor  truck  in  place  of  the  horse. 

Purpose  op  Dynamometer  Tests 

The  main  purpose  of  the  dynamometer 
tests  was  to  determine  the  resistance  of- 
fered by  different  kinds  of  roads  to  trucks 
and  trailers.  Preliminary  to  this,  however, 
it  was  necessary  to  calibrate  the  motor 
truck  itself  by  measuring  its  tractive  force 
on  a  good  level  road.  A  5-ton  truck  of 
standard  make  was  used.  It  weighed 
9100  lb.  and  carried  a  load  of  10,300  lb., 
making  a  total  weight  of  19,400  lb. 

The  tractor  truck  was  made  to  haul  an- 
other truck  similarly  loaded,  and  a  spring- 
scale  dynamometer  connected  between  the 


two  recorded  the  drawbar  pull  exerted  by 
the  former.  The  first  truck  was  run  on 
each  gear  with  wide-open  throttle.  The 
brakes  on  the  second  truck  were  then  grad- 
ually applied,  thereby  exerting  a  backward 
pull  on  the  first  truck.  The  dynamometer 
readings  recorded  were  of  the  maximum 
drawbar  pull  which  could  be  maintained 
steadily.  The  averages  of  these  were  as 
follows :  First  gear,  3500  lb. ;  second,  1750 ; 
third,  1050  lb. 

Correction  had  to  be  made,  of  course,  for 
the  slowing  down  of  both  trucks  due  to  the 
braking.  It  was  estimated  that  the  speed 
was  reduced  from  10  miles  to  5  miles  per 
hour  in  a  distance  of  250  ft.,  which  works 
out  to  be  a  negative  acceleration  of  about 
0.32  ft.  per  second.  The  force  neces- 
sary to  cause  the  acceleration  would  be 
the  total  load  (19,400  lb.)  times  the  ac- 
celeration (0.32)  (iivided  by  the  accelera- 
tion due  to  gravity  (32.2).  This  works 
out  to  be  about  200  lb.,  and  each  of  the  fig- 
ures given  in  the  foregoing  paragraph 
should  be  diminished  by  that  amount. 

Resistances 

Of  three  main  elements  constituting  the 
resistance,  the  wind  resistance  has  been 
considered  negligible,  while  that  of  the 
slight  grade  of  the  road  on  which  the  test 
was  made  was  neutralized  by  the  averaging 
of  the  figures  recorded  in  both  directions. 
The  third  element,  that  of  the  road  resist- 
ance, was  taken  from  the  table  derived 
from  the  second  part  of  the  test — 25  lb. 
per  ton  for  a  road  of  that  type,  or  250  lb. 
for  the  truck.  The  net  correction  to  draw- 
bar pull,  therefore,  to  obtain  maximum 
tractive  effort  of  the  tractor  was  —  200 
+  250  =  50  lb.,  and  the  tractive  forces  on 
the  first,  second  and  third  gears  respect- 
ively were  3550,  1800  and  1100  lb.  From 
the  foregoing  it  is  seen  that  the  tractive 
force  of  the  truck  reaches  a  maximum  of 
about  35  per  cent  of  its  weight. 

The  second  part  of  the  test,  to  determine 
the  resistance  of  roads  of  various  classes 
to  standard  trucks  and  to  trailers  designed 
to  meet  the  conditions,  was  made  with  a 
5-ton  truck  and  a  loaded  Troy  trailer.  The 
total  weight  of  trailer  and  load  was  16,- 
250  lb.,  or  about  8  tons.  The  trailer  had 
rubber  tires. 

The  dynamometer  was  connected  to  read 
the  drawbar  pull,  and  the  trailer  was  towed 
over  different  kinds  of  roads.  The  results 
are  shown  in  Table  1.  For  practical  use 
Mr.  Pennington  has  expanded  this  table 
into  Table  2,  embracing  other  types  of  road 
readily  compared  with  those  covered  in  the 


Table  1 — Road  Resistances  Obtained  prom  Actoal 
Tests 

Road 
resistance 
Type  of  road  Drawbar  pull         lb.  per  ton 

Smooth  brick 240  SO 

Hard    dirt     350  4$ 

Sand   1  in.  deep 760  98 

Sand   1%   in.  deep 1180  143 

Sand  3   in.  deep 2270  280 
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test  and  taking  into  account  the  variability 
of  roads. 

Analysis  of  Tractive  Force 

Coming  back  to  the  tractive  force,  this  is 
analyzed  as  f ollov^s :  Let  F  =  tractive  force 
of  truck  in  pounds;  T,  torque  of  motor  in 
foot-pounds;  R,  total  gear  ratio;  E,  effi- 
ciency of  truck;  W,  diameter  of  rear  wheel 
in  inches.    Then 

TRE 

F  = 

W/2 

In  the  tractive-force  test  previously  de- 
scribed T  was  known  to  be  225  ft.-lb.,  W 
was  40  in.  and  the  various  values  of  R 
were  known.  Consequently  the  transmis- 
sion efficiencies  could  be  figured,  and  were 
found  to  approximate  75  per  cent  in  each 
case.  In  addition,  however,  there  is  an- 
other efficiency  factor  to  be  taken  into  ac- 
count in  the  loss  of  power  in  the  motor  due 
to  wear,  carbon  trouble  and  the  like.  This 
has  been  taken  at  66  2/3  per  cent,  and  the 


ment,  then,  together  with  the  total  gear 
ratio  and  the  diameter  of  the  rear  wheel, 
are  all  that  are  needed  to  determine  the 
tractive  force  of  any  standard  truck;  and 
all  are  known  or  easily  found. 

Use  of  Large  Dugram 

To  use  the  diagram  begin  at  the  right 
end  with  the  bore  of  the  cylinder  indicated 
on  the  vertical  scale.  Follow  down  along 
the  oblique  lines  to  a  point  directly  above 
the  piston  stroke  indicated  by  the  horizontal 
scale  corresponding  to  the  number  of  cyl- 
inders. Carry  this  point  horizontally  to  the 
left-hand  torque  scale,  thence  down  along 
the  oblique  lines  to  a  point  vertically  over 
the  figure  for  total  gear  ratio  on  one  of  the 
horizontal  scales  at  the  bottom,  thence  hori- 
zontally to  the  left  to  the  48-in.  line  of  the 
wheel-diameter  scale,  thence  obliquely  up  to 
the  vertical  line  indicating  the  rear-wheel 
diameter  of  the  truck  in  question,  thence 
horizontally  to  the  left  to  the  scales  for 
tractive  force,  reading  the  A  or  the  B  scale, 


^     i  Rear  Wheel    IS 
d:    cfc      Diameter 


24       S2      4C      4d      X 
Total  Gear  Ratio 


J  4  s 

Piston  Stroke  in  loctiee 
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DIAGRAM  FOR  FINDING  TRACTIVE  FORCE  OF  MOTOR  TRUCK,  KNOWING  ELEMENTS  IN 
RIGHT-HAND  AND  BOTTOM  SCALES 


product  of  the  two  efficiencies  becomes  50 
per  cent,  or  one-half.  On  this  basis  the  fac- 
tor of  1/2  in  the  foregoing  equation  can- 
cels out,  and  we  have,  reducing  W  to  feet 
for  convenience,  the  empirical  formula 
F  =  12  TR/W 

The  accompanying  large  diagram  for 
finding  the  tractive  force  of  any  standard 
motor  truck  has  been  prepared  on  the  basis 
of  this  formula,  and  another  empirical 
formula  for  the  torque,  T  =  0.55  D,  where 
D  is  the  total  piston  displacement  in  cubic 
inches,  which  is  readily  computed  from  the 
cylinder  bore,  the  piston  stroke  and  the 
number  of  cylinders.  As  to  the  derivation 
of  this  formula,  the  torque  curves  of  the 
3-  and  5-ton  motors  of  a  standard  make 
show  that  at  800  r.p.m.  the  motors  develop 
torques  of  130  and  225  ft.-lb.  respectively. 
The  motors  have  piston  displacements  of 
226.52  and  361.56  cu.  in.  respectively.  Add- 
ing the  torques  together  and  the  piston  dis- 
placements, the  former  sum  is  60.36  per 
cent  of  the  latter.  To  be  conservative  this 
figure  is  diminished  to  55  per  cent. 

The  three  elements  of  piston  displace- 


Table   2 — Road  Resistances  op  Rdbbeb-Tired 

Trucks  and  Trailers,  Amplifibd  from 

Table  1 

Resistance. 
Type  of  road  lb.  per  ton 

Asphalt  or  concrete 20 

Smooth  brick   25  to    85 

Poor  brick,  ordinary  cobbl»s  or  macadam.  .35  to    60 

Hard  dry  clay  or  hard  gravel 50 

Soft  macadam    75 

Ordinary  country  clay  road 100 

Ordinary  country  sand  road 150 

Sand   3   In.   deep 275  to  300 


according  as  the  gear  ratio  was  above  or 
below  16. 

The  dotted  lines  trace  out  the  process  for 
a  four-cylinder  5-ton  truck  with  4  15/16-in. 
bore,  eyg-in.  stroke,  total  high-speed  and 
low-speed  gear  ratios  of  12:1  and  43:1  re- 
spectively, and  rear  wheels  36  in.  in  diam- 
eter. The  high-speed  tractive  force,  read 
from  the  A  scale,  is  1040  lb.;  that  on  the 
low  speed,  read  from  the  B  scale,  is  3730  lb. 

The  scales  were  fixed  arbitrarily  to  ac- 
commodate the  probable  range  of  track 
characteristics  as  conveniently  as  possible. 
There  is  no  significance,  other  than  conve- 
nience, to  the  fact  that  the  wheel-diameter 
and  the  cylinder-bore  scales  are  not  arith- 
metical. It  is  to  be  noted  that  the  two  A 
scales  for  tractive  force  must  be  used  with 
the  corresponding  scales  for  gear  ratio; 
also  that  if  the  piston  stroke  of  the  six- 
cylinder  machine  exceeds  5%  in.  the  four- 
cylinder  scale  must  be  used  and  the  torque 
multiplied  by  1%,  and  vice  versa,  if  the 
stroke  of  the  four-cylinder  machine  is  less 
than  4  in.  the  six-cylinder  scale  must  be 
used  and  the  torque  divided  by  IVz- 

What  Load  Will  a  Truck  Haul? 

Now  to  determine  what  load  a  motor 
truck  will  haul  on  a  certain  road,  and 
whether  a  trailer  can  be  used,  the  process 
is  as  Tollows :  From  the  large  diagram  the 
tractive  force  of  the  truck  is  obtained. 
Table  2  gives  the  road  resistance  per  ton 
for  the  class  of  road  under  consideration. 
The  grade  resistance  in  pounds  per  ton  is 
twenty  times  the  per  cent  of  grade.  Ig- 
noring wind  resistance,  the  total  resistance 


in  pounds  per  ton  is  the  sum  of  these  two 
figures.  If  the  tractive  force  divided  by 
this  unit  resistance  is  more  than  the  total 
contemplated  weight  of  loaded  truck  and 
loaded  trailer,  the  trailer  can  be  used.  If 
this  quotient  is  considerably  more  than  the 
total  load,  it  may  be  found  that  two  or  more 
trailers  can  be  used  to  advantage. 

In  applying  the  process  it  is  pointed  out 
that  the  maximum  grade  and  the  worst 
stretch  of  road  must  be  used. 

One  further  step  in  the  study  has  re- 
sulted in  the  preparation  of  the  small  chart, 
in  which  grades  and  road  conditions  are 
equated.  The  diagonal  line  is  the  dead  line 
determining  whether  or  not  a  standard 
truck  loaded  to  capacity  can  haul  a  Troy 
trailer  equally  loaded.  If  the  intersection 
of  grade  and  road  condition  comes  above 
the  line  the  trailer  cannot  be  used;  other- 
wise it  can. 

Summarizing  the  investigation,  Mr.  Pen- 
nington holds  that  it  determines  definitely 
and  scientifically  just  to  what  extent  Troy 
trailers  can  be  used  to  advantage;  that  it 
shows  that  they  have  a  large  and  definite 
field  of  usefulness;  and  that,  instead  of 
being  a  detriment  to  the  motor  truck,  they 
give  it  a  flexibility  of  use  which  should  ap- 
peal to  the  truck  manufacturers  themselves. 


Concrete  Estimating  Facili- 
tated by  Table 

Weight    per   Foot    and    Volume   of    Concrete 

Beams  Easily  Obtained  from  Table  Giying 

Cubic  Feet  per  Linear  Foot 

TO  SAVE  TIME  in  designing  and  esti- 
mating concrete  beam  work,  Henry  A. 
Burr,  assistant  engineer,  Nashville,  Chat- 
tanooga &  St.  Louis  Railway,  Nashville, 
Tenn.,  has  been  using  a  table,  reproduced 
herewith,  which  gives  the  volume  in  cubic 
feet  per  linear  foot  for  rectangular  beams 
of  ordinary  dimensions.  For  concrete 
weighing  150  lb.  per  cubic  foot  this  table 
can  easily  be  applied  in  obtaining  the  weight 


Cubic 

FKET 

IN  Onb  LiInbab  Foot  of 

BBAJt 

Dcpt**    ■    ■ 

\^I.1tti    In    Tn/ihaa 
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6 

8 

9 

10 

11 

12 

13 

14 

8 

0.33 

0.44 

0.49 
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per  foot  for  design  purposes  by  simply  add- 
ing half  of  itself  to  the  given  number  and 
shifting  the  decimal  point  two  places  to  the 
right.  The  total  volume  of  the  beam  in 
cubic  feet,  of  course,  equals  the  value  from 
the  table  multiplied  by  the  length  in  feet. 


Invar  level  rods  to  be  furnished  by  an 
American  company  to  the  U.  S.  Coast  and 
Geodetic  Survey  were  to  have  been  deliv- 
ered this  month,  according  to  the  U.  S. 
Commerce  Reports.  War  conditions  have 
prevented  the  placing  of  orders  abroad, 
whence  the  supply  of  invar  has  heretofore 
been  obtained. 
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National  Defense — For  Engineer  and  Contractor 

Fourth  Article  in  Series  Describing  Tactical  Considerations  and  Construc- 
tion Methods  Involved  in  Field  Fortification — Selection  of  Position  Important 


FIELD  FORTIFICATION  is  the  most 
important  and  the  most  distinctively 
military  of  the  many  operations  of  the  field 
engineer  and  constitutes  an  art  and  a 
science  in  itself.  The  art  of  fortification  in- 
cludes two  branches,  known  as  strategical 
or  deliberate,  and  tactical  or  hasty  fortifica- 
tion. Strategical  fortifications  include  de- 
fensive works  executed  largely  in  time  of 
peace  for  the  protection  of  important  har- 
bors, cities,  arsenals,  etc.  Tactical  fortifi- 
cations are  those  executed  to  meet  the  im- 
mediate tactical  needs  of  the  mobile  army 
in  the  field,  and  are  hence  known  also  as 
field  fortifications.  The  line  of  demarca- 
tion between  the  two  classes  is  not  clearly 
defined.  Strategy  and  tactics  are  intimately 
connected,  and  so  the  works  constructed  to 
meet  their  needs  vary  from  the  elaborate 
coast  defense  works  to  the  simple  trenches 
of  a  rear  guard  fighting  a  delaying  action. 


By  MAJOR  P.  S.  BOND 
Corps  of  Engineers,  U.  S.  Army 

The  immediate  purpose  of  field  fortifica- 
tions is  to  increase  the  power  of  resistance 
of  the  troops  occupying  them  by  decreas- 
ing their  exposure  to  the  fire  of  the  enemy 
and  increasing  the  accuracy  and  volume  of 
their  own  fire.  They  thus  serve  to  hold 
the  enemy  in  check  and  limit  his  power  of 
maneuver.  Furthermore,  they  accomplish 
this  result  with  the  least  number  of  men, 
thereby  rendering  the  greatest  possible 
number  available  for  aggressive  concentra- 
tion of  superior  forces  at  the  critical  points. 

Even  in  a  successful  attack  the  assailant 
cannot  advance  continuously.  Halts  will 
be  necessary  to  permit  of  the  bringing 
up  of  supplies  and  reinforcements,  to  re- 
fresh the  troops,  to  hold  the  enemy  in  check, 
to  select  new  points  of  attack,  to  readjust 
the  artillery  positions,  etc.  The  assailaht 
at  all  such  halts  must  cling  with  the  spade 
to  that  which  he  has  won  with  the  rifle 
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TYPICAL  FORMS  OF  TRENCH  CONSTRUCTION  USED  BY  BRITISH  TROOPS 


and  bayonet.  Troops  cannot  remain  sta- 
tionary upon  the  field  of  battle  exposed  to 
the  fire  of  the  modern  rifle,  machine  gun 
and  artillery. 

Fortifications,  therefore,  while  essentially 
defensive  in  their  nature,  will  be  ex- 
tensively employed  also  in  the  attack.  The 
neglect  to  utilize  them  will  involve  heavy 
losses  and,  if  opposed  to  a  skillful  adver- 
sary, will  invite  defeat.  On  the  other  hand, 
their  excessive  and  indiscriminate  use 
limits  the  mobility  of  the  troops  and  tends 
to  destroy  the  aggressive  spirit. 

FiEU)  Fortifications  Classified 

The  technical  details  of  the  works  them- 
selves are  comparatively  simple  and  readily 
comprehended,  but  their  location,  arrange- 
ment and  adaptation  to  the  tactical  situa- 
tion and  to  the  terrain  call  for  a  high  de- 
gree of  skill,  analogous  to  that  required  in 
road  and  railroad  location.  In  general, 
fortifitations  are  designed  to  serve  two  pur- 
poses: To  facilitate  the  effective  use  of 
the 'weapons  of  the  defenders;  and  to  re- 
strict the  effective  use  of  the  weapons  of 
the  attackers.  All  constructions  which 
serve  either  of  these  purposes  may  then 
be  classed  as  field  fortifications  and  will  in- 
clude the  following: 

(a)  Rifle  trenches  for  the  firing  line  and 
cover  trenches  for  supports,  (b)  Emplace- 
ments for  machine  guns  and  artillery,  (c) 
Shelters  for  protection  against  fire,  par- 
ticularly shrapnel  and  high  explosive  shells, 
and  against  weather,  (d)  Communicating 
trenches  between  supports  and  firing  line, 
(e)  Observing  stations,  dressing  stations, 
kitchens  and  latrines,  (f)  Obstacles  to  re- 
tard the  enemy's  advance  and  hold  him 
under  fire,  including  explosive  mines,  (g) 
Demolitions  for  clearing  the  field  of  fire  and 
restricting  the  tactical  maneuvers  of  the 
enemy,  (h)  Measures  for  concealing  all 
works  from  the  enemy's  view,  (i)  Mining 
operations  or  tunneling  for  subterranean 
advance  against  the  hostile  works,  (j) 
General  communications,  such  as  roads,  foot 
paths,  light  railways,  telegraph  and  tele- 
phone lines,  signal  stations,  etc. 
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STANDING   RIFLE   TRENCH    WITH    SAND    BAG   AND 
HURDLE  REVETMENT   AND   SPUNTER-PROOP   SHEL- 
TERS UNDER   PARAPET 

Most  of  these  works  must  necessarily 
be  executed  by  the  combatant  troops  who 
are  to  occupy  them,  and  all  line  officers 
should  be  qualified  to  superintend  their 
construction.  The  engineers,  however,  will 
constantly  be  called  upon  for  advice  and  as- 
sistance as  to  location  and  details,  and  in 
the  execution  of  some  of  the  more  difficult 
tasks  their  special  training  and  equipment 
will  be  necessary. 

Selection  of  Position 

The  matters  to  be  considered  in  selecting 
and  organizing  a  position  are:  The  mission 
or  purpose  of  the  command,  their  numbers 
and  quality;  strength,  position  and  prob- 
able intentions  of  the  enemy;  the  weapons 
possessed  by  both  combatants;  the  nature 
of  the  terrain,  facilities  for  maneuver  or 
retreat;  whether  delaying  or  decisive  ac- 
tion is  contemplated;  the  time  the  position 
must  be  held ;  the  time  available  for  prepar- 
ation, etc.,  etc. 

The  first  requirement  of  a  defensive  po- 
sition is  that  it  shall  be  one  which  the 
enemy  must  attack  to  accomplish  his  mis- 
sion. If  he  can  attain  his  purpose  without 
such  attack,  then  the  position  is  useless 
and  the  time  spent  in  preparing  is  wasted. 

The  following  are  certain  additional  con- 
siderations to  be  given  such  weight  as  the 
particular  circumstances  of  the  case  may 
require: 

(a)  Is  it  proper  to  take  up  a  position,  or 
does  the  situation  call  for  advance  or  re- 
treat? 

(b)  Is  the  position  suited  to  the  strength 
and  armament  of  the  force  which  is  to 
occupy  it? 

(c)  Is  the  position  to  be  held  indefinitely? 
If  not,  for  how  long  a  time? 

(d)  What  are  the  strength  and  intentions 
of  the  enemy  ?  What  weapons  has  he  ?  Is 
he  provided  with  means  for  aerial  recon- 
naissance ? 

(e)  Are  there  good  positions  with  a  clear 
view  and  field  of  fire  for  both  infantry  and 
artillery?  Is  there  a  good  field  of  fire  at 
all  ranges?  If  not,  which  is  more  im- 
portant, a  near  or  distant  field  of  fire? 

(f)  What  are  the  facilities  for  advance 
or  retreat  from  the  position? 

(g)  Are  the  flanks  of  the  position  natu- 
rally secure?  If  not,  what  expedients  may 
be  adopted  to  secure  them  ? 

(h)  Are  the  communications  within  the 
position  good? 

(i)  Is  there  cover  for  supports  and  re- 
serves? 


(j)  Does  the  terrain  present  natural  fea- 
tures adaptable  to  defense,  or  will  great 
labor  be  required? 

(k)  Is  the  ground  in  front  such  as  to 
facilitate  the  enemy's  attack?  Are  there 
natural  obstacles  to  his  advance?  Are  any 
artificial  obstacles  required? 

(1)  Is  the  ground  in  rear  favorable  for 
counter-attack  in  case  the  enemy  should 
penetrate  the  first  line  of  works? 

(m)  Is  the  position  naturally  concealed 
from  view,  including  view  by  aerial  scouts? 
If  not,  what  artificial  means  of  conceal- 
ment are  possible? 

These  and  many  other  important  ques- 
tions must  be  considered.  A  single  posi- 
tion giving  a  favorable  reply  to  all  these 
questions  will  never  be  found.  Any  posi- 
tion must  be  a  compromise  between  ad- 
vantages and  disadvantages. 

Trench  Construction 

Success  in  battle  is  determined  by  fire 
superiority,  without  which  the  assailant 
cannot  advance  and  the  defender  cannot 
hold  his  ground.  Field  fortifications  in- 
crease the  fire  effect  of  the  troops  occupy- 
ing them  and  decrease  the  fire  effect  of  the 
enemy.  They  are  designed  to  afford  the 
maximum  protection  and  concealment  while 
still  permitting  the  unrestricted  use  of  the 
defender's  weapons.  The  shelter  best  ful- 
filling these  requirements  is  the  simple 
rifle  trench,  from  which  the  soldier  may 
deliver  fire  in  a  comfortable  standing  posi- 
tion over  a  low  earth  parapet  or  through 
a  loophole  in  the  parapet.  Such  rifle  trench- 
es are  accordingly  the  principal  feature  of 
field  fortifications. 

The  parapet  is  made  sufficiently  thick  to 
resist  penetration  by  rifle  bullets  or  shrap- 
nel, which  requires  about  3  ft.  of  ordinary 
earth.  The  parapet  should  be  sufficiently 
high  to  afford  a  view  of  the  foreground, 
but  in  order  to  be  inconspicuous  it  should 
be  no  higher  than  necessary  for  this  pur- 
pose. Ordinarily  its  height  will  be  from 
9  to  18  in.  above  the  surface  of  the  ground, 
unless  excavation  is  very  difficult,  in  which 
case  a  shallower  trench  and  a  higher  para- 
pet may  be  used.  Such  a  trench  affords 
no  adequate  protection  against  direct  hits 
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by  high  explosive  shell,  which  would  de- 
stroy the  parapet  and  kill  the  man  behind 
it.  But  the  probability  of  such  direct  hits 
is  very  small  and  under  battle  conditions 
it  has  been  found  that  the  destruction  of 
trenches  by  shell  fire  requires  an  expendi- 
ture of  ammunition  out  of  proportion  to  the 
results  obtained.  It  is,  therefore,  seldom 
attempted.  The  attack  of  such  trenches 
will  be  by  means  of  showers  of  shrapnel 
and  rifle  bullets.  While  the  actual  physical 
effect  of  such  fire  in  killed  and  wounded 
may  not  be  great,  it  may  force  the  de- 
fenders to  keep  their  heads  down  below  the 
parapet  and  prevent  reinforcements  from 
coming  up,  and  this  will  diminish  the  vol- 
ume and  accuracy  of  their  fire  and  permit 
the  attacking  infantry  to  advance  against 
the  trenches. 

Head  Cover 

To  further  decrease  the  vulnerability  of 
the  defenders  the  parapet  may  be  provided 
with  head  cover  by  placing  in  the  parapet 
loopholes  of  plank,  sand  bags,  etc.  This 
allows  the  occupants  to  deliver  fire  without 
exposing  their  heads  and  shoulders  above 


Photo.    Underwood  d   Underwood 

IN  MODERN  TRENCH  CONSTRUCTION  DAMAGE  FROM    AN   ENFILADING,   OR  FLANK,   FIRE   MUST  BE   PRE- 
VENTED  BY   A   ZIGZAG   ALIGNMENT   OR  TRAVERSES   WHICH  BREAK  THE  CONTINUITY  OF  THE  DEFENSIVE 
WORKS — VERY   FEW   PICTURES  FROM   EUROPE    HAVE  SHOWN  THESE  IMPORTANT  FEATURES 
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the  crest  of  the  parapet.  Overhead  cover, 
consisting  of  a  shelf  of  plank  covered  with 
earth  may  also  be  provided.  As  this  re- 
quires considerable  time  and  labor  to  con- 
struct and  greatly  increases  the  visibility 
of  the  parapet  as  a  target  it  is  of  limited 
application.  The  troops  in  the  present  Eu- 
ropean war  are  often  provided  with  steel 
helmets  stout  enough  to  deflect  rifle  bullets 
and  shrapnel  fragments. 

TsENCH  Revetments 

The  trenches  are  made  very  narrow  with 
steep  side  slopes  in  order  to  reduce  the 
possibility  of  shrapnel  falling  in  the  trench. 
If  the  earth  will  not  stand  naturally  on  a 
steep  slope,  some  form  of  revetment  must 
be  provided.  The  most  common  forms  are 
plank  or  hurdles  of  woven  brush,  sand  bags, 
fascines,  and  the  like.  Drainage  must  also 
be  provided  if  the  trenches  are  to  be  occu- 
pied during  rainy  weather.  If  the  trench 
can  be  properly  graded  a  continuous  drain 
may  be  carried  along  the  back  of  the  trench 
and  led  out  at  the  lower  end.  Otherwise, 
sump  holes  may  be  provided  at  intervals. 
Surface  drains  may  also  be  dug  on  the  high 
ground  above  the  trenches.  To  permit  the 
movement  of  men  along  the  trench  it  may 
be  widened  and  deepened  at  the  rear,  or  a 
separate  trench  parallel  to  and  immediately 
in  rear  of  the  fire  trench  may  be  provided. 

In  order  to  protect  the  occupants  from 
oblique  or  enfilade  fire  and  to  localize  the 
effect  of  shells  bursting  in  the  trench,  banks 
of  earth  perpendicular  to  the  parapet  and  of 
equal  or  somewhat  greater  height  may  be 
placed  at  intervals.  These  are  called  trav- 
erses.    They   should   be  thick   enough   to 


If  provided  with  a  sufficient  overhead  cover- 
ing of  earth  they  afford  complete  protection 
except  from  grenades  or  shells  bursting  in 
the  trench.  They  are  provided  with  a  root 
of  poles  or  planking.  The  roof  may  be 
placed  on  the  ground  and  the  earth  exca- 
vated from  beneath  and  thrown  on  top.  A 
seat  should  be  placed  at  the  front  and  the 
headroom  should  be  at  least  sufficient  for  a 
comfortable  sitting  posture. 

Concealment  Vital 

Concealment  from  the  enemy's  view,  both 
before  and  during  combat,  is  a  most  im- 
portant element  of  protection  from  hostile 
fire.  The  freshly  turned  earth  of  a  parapet 
is  exceedingly  conspicuous,  forms  an  excel- 
lent target  unless  concealed,  and  consider- 
able labor  and  skill  may  well  be  employed 
to  render  the  works  inconspicuous.  The 
trenches  should  be  kept  off  the  sky  line.  If 
necessary  to  place  them  on  a  crest  they  may 
be  concealed  by  shrubbery  or  brush  placed 
behind  them.  The  first  requirement  for 
concealment  is  that  the  works  should  be 
blended  with  the  existing  natural  and  arti- 
ficial features  of  the  terrain.  The  parapets 
should  be  low  and  all  sharp  angles,  either 
vertical  or  horizontal,  should  be  avoided. 
If  built  on   the  turf  this   may  be   cut   in 


SAND  BAGS  MAY  BK  Usi-Li  FOR  MACHINE  OR  FIELD 
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cealment  and  the  measures  that  should  be 
adopted  will  become  apparent. 

Value  of  Natural  Cover 

The  supports  for  the  firing  line  should  be 
placed  as  close  to  the  latter  as  the  require- 
ments for  easy  concealment  and  protection 
from  the  enemy's  fire  will  allow.  Natural 
cover,  if  available  within  a  reasonable  dis- 
tance, is  to  be  preferred,  because  of  both 
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resist  penetration  by  rifle  bullets  and,  in 
order  to  take  up  as  little  room  as  possible, 
their  sides  should  be  steep,  and  revetted  if 
necessary.  They  are  placed  usually  at  in- 
tervals of  one  or  two  squads  (8  to  16  men) 
and  communicating  trenches  are  dug  around 
them,  either  in  front  or  in  rear. 

Bomb  proof  shelters  are  often  provided 
in  the  fire  trenches  for  the  supports  or  for 
sheltering  the  occupants  when  not  actually 
firing.  These  consist  generally  of  excava- 
tions under  the  parapet,  open  to  the  rear. 


CONSTRUCTION   OF  REDOUT 


strips,  rolled  to  the  front  and  rolled  back 
over  the  parapet  when  the  latter  is  com- 
pleted, thus  concealing  the  fresh  earth.  The 
parapet  may  be  covered  with  leaves  or 
shrubs  naturally  disposed  and  its  ends 
should  be  graded  gently  into  the  natural 
ground.  The  parapet  should  be  sufficiently 
high,  however,  to  conceal  the  rear  lip  of 
the  trench.  Loopholes  in  particular  are 
conspicuous  and  should  be  concealed  by  a 
shrub  or  branch,  which  will  ordinarily  not 
interfere  with  fire  through  the  hole.  A 
low,  thin  hedge  will  completely  conceal  a 
trench  immediately  behind  it  without  in- 
terfering with  fire.  Works  placed  just  in- 
side the  edge  of  a  wood  are  very  difficult 
to  distinguish,  but  if  the  edge  of  the  wood 
be  sharply  defined  it  will  itself  afford  ex- 
cellent ranging  points  for  the  hostile  fire. 
Diversified  ground,  ravines  and  ridges, 
standing  crops,  scattered  trees,  hedg(  > 
fences,  etc.,  lend  themselves  to  the  conceal- 
ment of  the  works  and  should  be  utilized 
to  the  utmost.  Skill  in  this  particular 
branch  of  landscape  gardening  will  produce 
remarkable  results  and,  under  favorable 
conditions,  trenches  may  be  rendered  indis- 
tinguishable even  at  a  distance  of  100  ft. 
If  opportunity  is  afforded,  the  works  should 
be  examined  from  the  front,  the  enemy's 
point  of  view,  when  the  necessity  for  con- 


superior  conceaiment  and  the  lesser  amount 
of  labor  required  in  its  adaptation.  Nat- 
ural shelter  also  possesses  the  great  ad- 
vantage that  it  does  not  ordinarily  restrict 
the  tactical  mobility  of  the  troops  to  the 
same  extent  as  cramped  and  confined  arti- 
ficial shelters,  difficult  of  ingress  and  egress. 
Accordingly,  while  the  immediate  supports 
of  the  firing  line  must  often  of  necessity 
be  immobilized  in  artificial  shelters,  for  the 
mobile  reserves  who  must  be  ready  for 
prompt  concentration  at  the  critical  points, 
natural  shelter  well  in  rear  of  the  firing 
line  will  almost  invariably  be  sought.  A 
covering  ridge  just  back  of  a  firing  line 
may  afford  excellent  natural  cover,  or  may 
be  artificially  prepared  with  little  labor, 
but  in  the  absence  of  some  such  natural 
feature,  artificial  cover  must  be  provided. 
This  will  usually  consist  of  trenches  in  rear 
of  the  firing  line.  As  such  trenches  are  not 
required  to  deliver  fire,  more  complete  pro- 
tection to  the  occupants  is  possible  than  in 
the  fire  trenches.  The  trenches  are  us- 
ually made  very  deep  and  comparatively 
narrow  and  may  be  roofed  over  or  have 
bomb  proof  chambers  leading  out  from 
them.  In  a  position  which  is  occupied  for 
some  time  these  chambers  may  be  devel- 
oped into  elaborate  subterranean  barracks, 
with  planked  cealings  supported  by  col- 
umns, drainage,  water  supply,  artificial 
light  and  heat,  etc.  In  this  manner  hasty 
field  fortifications  are  gradually  developed 
into  elaborate  siege  works. 

Communicating  trenches  must  ordinarily 
be  provided  to  allow  of  a  safe  passage  be- 
tween the  support  shelters  and  the  firing 
line.  As  these  trenches  will  be  occupied 
only  for  a  few  seconds  while  passing  to  and 
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fro,  simple  concealment  from  view  will 
often  be  sufficient.  The  trenches,  however, 
should  usually  approach  the  firing  line  in  a 
direction  oblique  to  the  enemy's  fire,  that 
they  may  not  be  subject  to  enfilade,  or  they 
may  zigzag  to  the  front.  The  parapet  is 
placed  on  the  exposed  side.  If  the  location 
of  these  trenches  is  such  as  to  render  them 
conspicuous  and  subject  to  fire,  they  may 
be  roofed  over  (cut  and  cover)  or  a  sub- 
terranean gallery  or  tunnel  may  be  substi- 
tuted for  an  open  trench. 

Attack  by  Tunneling" 

Subterranean  attack  has  long  been  char- 
acteristic of  siege  operations  and  may  also 
be  an  important  feature  of  modern  trench 
-warfare.  It  is  conducted  by  sinking  shafts 
and  driving  subterranean  galleries  towards 


improving  the  field  of  fire  and  embar- 
rassing the  movements  of  the  enemy. 
Trees,  buildings  and  other  features  which 
obstruct  fire  are  removed,  roads  and  bridges 
demolished,  ranges  to  important  points 
measured,  etc.  In  this  work  explosives  are 
liberally  employed  to  save  time  and  labor. 
Fire  should  be  used  sparingly,  as  it  renders 
the  locality  conspicuous  both  during  and 
after  the  conflagration. 

Military  Obstacles 

Obstacles  of  various  kinds  are  placed  in 
the  foreground  to  retard  the  enemy's  move- 
ments and  hold  him  under  the  fire  of  the 
defense.  Ravines  which  might  permit  con- 
cealed approach  may  be  choked  by  felling 
trees  in  them.  Low  land  may  be  inun- 
dated by  means  of  dams  in  the  streams. 


HOW    TRENCHES    ARE    LOCATED    TO    COVER    GROUND    IN    FRONT 
WITH  THEIR  RIFLE  FIRE 


KEY    TO    SKETCH 

There  are  shown  the  trenches  of 
three  battalions,  with  the  detailed 
dispositions  of  the  center  battalion. 
Small  circles  indicate  trees.  The 
enemy  is  approaching  from  the 
west,  and  it  will  be  observed  that 
the  Are  trenches  in  a  general  way 
occupy  the  convex  faces  of  knolls 
or  noses,  with  their  flanks  curved 
back  or  "refused"  to  sweep  the 
ravines  Intersecting  the  front.  The 
support  trenches  of  the  center  bat- 
talion are  also  indicated — they  are 
close  In  rear  of  the  fire  trenches. 
The  trees,  buildings  and  other  ob- 
structions which  interfere  with  Are 
are  demolished.  In  particular  the 
loop  of  the  creek  which  protrudes 
into  the  foreground  in  the  center  of 
the  position  is  an  element  of  weak- 
ness, because  this  creek  with  the 
trees  on  its  bank  affords  a  covered 
or  concealed  approach  for  the 
enemy.  Accordingly  the  trees 
around  this  loop  are  thinned  out  (it 
is  not  necessary  to  cut  them  all) 
and  the  dfibris  is  thrown  into  the 
bed  of  the  stream  to  obstruct  it  and 
prevent  its  use  by  the  enemy.  An 
examination  of  this  may  well  indi- 
cate that  these  trenches  are-  care- 
fully disposed  to  cover  with  their 
fire  all  of  the  ground  In  their  im- 
mediate front.  Thus  it  will  be  ob- 
served that  the  fire  trenches  of  B 
Co.  of  the  center  battalion  cannot 
cover  with  their  fire  the  very  steep 
(hachured)  slope  in  their  front,  im- 
mediately opposite  the  point  of  the 
loop  in  the  creek.  But  this  ground 
is  effectively  covered  by  the  ma- 
chine gun  platoon  (M.  G.  Plat.),  by 
part  of  H  Co.,  and  by  the  fire  of 
the  southernmost  trench  of  the  next 
battalion  to  the  north.  Similarly  it 
will  be  observed  that  the  trenches  of 
the  center  and  left  (southernmost) 
battalions  are  disposed  to  sweep 
the  ravine  between  their  positions, 
after  it  has  been  opened  up  some- 
what by  thinning  out  the  trees  and 
underbrush.  The  trenches  of  the 
northernmost  (right)  battalion  en- 
filade or  sweep  the  two  branches  of 
the  creek  in  the  foreground  of  the 
battalion's  position.  Here  the  tre'es 
should  be  trinned  out  to  mak«  the 
fire  effective. 


the  enemy's  works.  At  the  end  of  the  tun- 
nel a  large  charge  of  explosive  is  set  off, 
destroying  a  section  of  the  enemy's  line  of 
intrenchments.  In  the  confusion  following 
the  explosion  an  assault  overground  is  made 
on  the  hostile  works.  Protection  against 
this  mode  of  warfare  is  had  by  means  of 
"listening  galleries,"  driven  forward  from 
the  intrenchments.  By  means  of  these  the 
enemy's  subterranean  operations  may  be  de- 
tected and  measures  taken  to  frustrate 
them.  The  excavation  is  made  by  hand 
with  specially  constructed  tools,  by  the  use 
of  light  charges  of  explosives  or  by  boring 
machines  operated  by  electricity  or  com- 
pressed air.  Small  trams  may  be  used  to 
remove  the  excavated  material,  and  in  long 
galleries  artificial  light  and  ventilation  will 
be  required.  The  galleries  are  lined  with 
wood  sheathing  as  the  excavation  pro- 
gresses. 

If  opportunity  allows,  the  foreground  of 
the  works  will  be  prepared  with  a  view  to 


All  obstacles  should  be  such  as  to  retard 
movement  without  affording  cover  from 
fire.  The  most  effective  obstacle  is  a  belt 
of  wire,  preferably  of  barbed  wire,  strung 
on  posts.  This  is  known  as  a  wire  en- 
tanglement and  is  difficult  to  remove  or 
destroy  by  explosives.  It  may  be  effectively 
concealed  in  high  grass  or  standing  crops. 
It  should  usually  be  placed  close  in  front 
of  the  trenches  in  order  to  prevent  its  re- 
moval by  the  enemy  and  to  hold  him  at  the 
point  where  the  defender's  fire  is  most  ef- 
fective. 

Other  favorite  forms  of  obstacles  are 
abatis  or  slashings  of  trees  with  barbed 
wire  interlaced,  palisades  or  picket  fences, 
pits  covered  with  brush,  wire  fences, 
chevaux-de-frise,  military  explosive  mines 
with  charges  of  broken  stone,  and  the  like. 
As  with  the  trenches,  great  pains  should 
be  taken  to  conceal  these  obstacles  from  the 
enemy's  view. 

As   the   best  protection   against   hostile 


fire  is  concealment  from  view,  night  at- 
tacks are  of  common  occurrence  in  trench 
warfare,  and  to  guard  against  these,  arti- 
ficial illumination  of  the  battlefield  by  night 
is  essential.  This  is  accomplished  by  means 
of  flares,  screened  toward  the  rear,  ana 
searchlights.  The  searchlights  are  often 
placed  on  the  line  of  the  fire  trenches,  but 
generally  will  occupy  some  commanding 
point,  such  as  a  ridge  or  hillock  in  rear  of 
the  line.  Arrangements  should  be  made 
for  moving  them  occasionally  from  place 
to  place,  as  if  fixed  in  one  position  they  are 
liable  to  be  reached  by  hostile  fire. 

Machine  guns  are  employed  in  the  fire 
trenches  or  in  specially  prepared  emplace- 
ments in  the  intervals.  They  are  extensively 
used  to  support  the  line  at  localities  where 
infantry  fire  is  restricted.  Artillery  is  us- 
ually placed  behind  the  line  of  infantry 
defense,  natural  cover  being  utilized  as  far 
as  possible. 

The  numerous  and  infinitely  various 
works  included  under  the  term  "field  forti- 
fications" will  usually  be  executed  under 
the  most  trying  conditions.  Frequently 
they  must  be  constructed  actually  under 
hostile  fire.  The  details  of  the  works  are 
therefore  necessarily  simple,  but  this  very 
simplicity  is  the  highest  expression  of  the 
skill  of  the  designer,  as  there  is  a  very 
great  tendency  to  over-elaboration.  It  is 
to  be  borne  in  mind  that  the  works  must 
ordinarily  be  constructed  by  the  troops 
which  are  to  occupy  them  and  that  of  the 
average  untrained  man  little  more  than  or- 
dinary earth  excavation  can  be  demanded. 
The  works,  therefore,  must  be  designed  for 
rapid  construction  by  unskilled  labor  with 
simple  tools  and  the  materials  of  nature. 
These  conditions  and  the  experience  derived 
from  meeting  them  have  resulted  in  the 
development  of  certain  type  plans.  These 
plans  are  by  no  means  rigid  but  must  be 
infinitely  varied  to  meet  the  actual  condi- 
tions, such  as  terrain,  nature  of  soil,  tools 
and  materials,  time  available  for  construc- 
tion, etc.  Each  situation  is  unprecedented 
and  calls  for  new  measures  adapted  to  the 
circumstances.  The  engineer  or  line  officer 
who  directs  the  work  must  have  a  thor- 
ough knowledge  derived  from  study  and  ex- 
perience of  the  demands  of  the  situation, 
the  works  that  will  be  required,  the  rela- 
tive importance  of  the  different  works,  and 
the  time  that  will  be  required  to  construct 
them.  Without  a  comprehensive  grasp  of 
the  situation  the  works  will  be  poorly  lo- 
cated and  badly  adapted  to  the  situation, 
and  confusion  instead  of  system  will  char- 
acterize the  operations.  In  the  end,  un- 
necessary bloodshed  and  loss  of  life,  defeat 
and  ruin  of  the  combatant  force,  or  national 
disaster  will  be  the  logical  results  of  in- 
competence and  inexperience.  Hasty  forti- 
fication is  one  of  the  highest  of  the  fine 
arts  whose  practice  demands  in  a  superla- 
tive degree  judgment,  skill  and  experience, 
and  in  whose  field  the  novice  and  incom- 
petent may  cause  utter  disaster  and  ruin. 

[The  next  installment  of  Major  Bond's 
articles  will  deal  with  military  road  build- 
ing and  maintenance. — Editor.] 


Street  Paving  to  Cost  Approximately 
$250,000  will  be  done  at  Ontario,  Cal.,  dur- 
ing 1916,  according  to  recent  reports.  On 
the  completion  of  this  work  the  city  will 
have  nearly  20  miles  of  concrete  asphaltum 
pavement,  built  at  a  total  cost  of  about 
$500,000,  and  connecting  with  all  state  and 
county  highways  now  built  or  in  the  course 
of  construction.' 
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Leaking  Gasoline  Caused 
Detroit  Sewer  Explosion 

Valve  on  Tank  Car  Cracked  by  Freezing  Water 

— Sewer  Burst  and  Brick  Pavement 

Cracked 

By  A.  L.  SEARS 
Assistant  Sewerage  Engineer,  Detroit,  Mich. 

GASOLINE  from  a  leaking  oil  tank  car 
on  a  railroad  siding  near  Scotten  Ave- 
nue, Detroit,  entered  a  nearby  sewer  and 
exploded  with  terrific  force  on  March  12, 
heaving  up  and  cracking  several  blocks  of 


sure  of  confinement  in  the  sewer,  or  some 
smoker  caused  the  explosion,  is  not  known. 

Location  of  Damage 

The  sewer  is  about  16  ft.  deep,  except  at 
the  two  subways.  The  greatest  damage  was 
done  south  of  Michigan  Avenue  at  the 
Michigan  Central  Railroad  subway.  The 
sewer  at  this  point  is  a  5-ft.  2-in.  cylinder, 
two-ring  brick,  with  invert  8  ft.  below  the 
top  of  the  pavement;  it  was  built  in  1888. 
The  sewer  and  brick  pavement  for  300  ft. 
at  this  point  were  entirely  destroyed.  The 
bricks  adhering  to  the  6-in.  concrete  foun- 
dation were  blasted  into  various  size  pieces. 


Manholes  along  the  line  of  the  sewer  for 
1%  miles  were  damaged  and  the  covers 
weighing  145  lb.  were  blown  200  ft.  or  more. 
Windows  were  broken  and  considerable 
damage  to  property  was  caused.  The  deto- 
nation was  heard  for  miles.  An  investiga- 
tion was  begun  immediately  after  the  acci- 
dent occurred. 


Tile  Used  for  Coal  Bunkers  Instead 
of  Steel  or  Concrete 

THE  coal  bunkers  of  the  Conners  Creek 
power  station,  Detroit,  Mich.,  according 
to  J.  N.  Hatch,  consulting  engineer,  Chicago, 
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WHERE  THE  TROUBLE  STARTED — LOCATION  OF  LEAKING  TANK  CAR  ON   RAILROAD  SIDING 


BRICK  PAVEMENT  AT  DETROIT  WAS  HEAVED  VF  AND  CRACKED  FOR  DISTANCE  OF  4000  FEET  BY  GASOLINE  EXPLOSION 


brick  pavement,  and  blowing  heavy  manhole 
covers  200  ft.  from  their  seats. 

The  gasoline  leakage  was  noticed  8  hr. 
before  the  explosion.  The  manager  of  the 
oil  company  arrived  on  the  ground  3  hr. 
later  and  found  it  impossible  to  stop  the 
leak.  About  600  gal.  were  salvaged  from 
the  car  of  10,000  gal.  capacity. 

Tank  Outlet  Frozen 

The  leak  was  probably  caused  by  water 
freezing  in  the  cast-iron  cap  of  the  outlet 
which  fractured  the  cap  and  distorted  the 
valve  inside.  In  bursting  the  cap  allowed 
the  gasoline  to  run  from  the  car  onto  the 
ground,  over  the  concrete  retaining  wall, 
entering  the  sewer  via  the  catch  basin. 
Whether  the  liquid  vaporized  under  pres- 


some  weighing  2  or  3  tons.  The  ground  was 
frozen  to  a  depth  of  18  in.  and  came  up  with 
the  pavement. 

The  same  condition  occurred  at  the  Mich- 
igan Central  Railroad  subway  north  of 
Michigan  Avenue.  The  sewer  here  is  a  4-ft. 
6-in.  cylinder,  two-ring  brick.  The  pave- 
ment was  torn  up  for  a  distance  of  275  ft. 
The  pavement  here  is  brick  and  for  a  dis- 
tance of  4000  ft.  crevices  show  at  the  sur- 
face; in  some  places  these  fissures  would 
indicate  that  the  arch  of  the  sewer  may 
have  been  partially  destroyed.  An  inspec- 
tion of  the  interior  of  the  sewer  had  not 
been  made  when  these  notes  were  prepared, 
but  it  is  very  probable  that  500  ft.  will  have 
to  be  rebuilt  south  of  Michigan  Avenue,  not 
shown  on  the  sketch. 


in  a  paper  presented  recently  to  the  Western 
Society  of  Engineers,  are  steel  plates  lined 
with  thin  tile,  laid  in  bitumastic  cement. 
A  number  of  Eastern  power  stations  have 
concrete  bunkers  with  steel-beam  ribs. 
Mr.  Hatch  stated  that  the  main  objection 
to  cement  bunkers  is  their  great  weight, 
which  makes  the  supporting  structure  ex- 
pensive. Further,  the  concrete  becomes 
pitted  and  rough  so  that  the  coal  does  not 
slide  well.  Unlined  steel-plate  bunkers  are 
the  lightest  and  would  be  the  most  satis- 
factory, in  Mr.  Hatch's  opinion,  if  it  were 
not  for  the  rusting,  which  requires  replace- 
ment in  10  or  12  years.  Steel  plates  lined 
with  thin  lining  have  not,  however,  been  in 
service  long  enough  to  fully  demonstrate 
their  economy. 
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Letters  to  the  Editor 

Cmnment  on  matters  of  interest  to  engineers  and  contractors  will  be  welcomed 


What  Causes  Peculiar  Refraction 
on  Arizona  Desert? 

Sir:  The  only  condition  seriously  re- 
garded as  materially  affecting  the  accuracy 
of  stadia  measurements  is  the  unequal  re- 
fraction resulting  in  the  light  rays  from 
the  top  and  bottom  targets  when  the  line 
of  sight  from  the  instrument  to  the  rod 
lies  close  to  the  ground.  The  momentary 
passing  of  mist  or  disturbance  from  heat 
waves,  while  both  affecting  stadia  work,  are 
so  apparent  as  to  force  themselves  on  the 
attention  of  the  instrumentman,  and  he, 
therefore,  needs  no  forewarning  against 
them.  The  first  mentioned  fact  is  also  so 
well  known  that  the  careful  field  man  uses 
the  stadia  under  those  conditions  with  due 
precaution.  The  following  phenomena, 
though,  is  of  a  type  different  from  the  re- 
fraction and  heat  difficulties  mentioned. 

In  the  month  of  December,  1915,  in  run- 
ning lines  over  exceptionally  rough  country, 
where  measurements  with  steel  tape  would 
have  been  slow  and  difficult,  the  writer  at- 
tempted to  use  stadia.  The  conditions,  both 
as  to  nature  of  country  and  atmosphere, 
were  apparently  ideal  for  good  results.  The 
work  was  located  in  western  Arizona,  in  the 
Hualpai  Mountains,  on  the  Arizona  desert. 
A  section  four  miles  square  failing  to  close 
by  something  like  150  ft.,  the  lines  were  re- 
run, using  both  stadia  and  steel  tape,  the 
same  shots  being  repeated.  The  result  was 
that  while  the  chaining  checked  closely  the 
stadia  work  showed  a  marked  variation 
from  the  former  readings.  The  instrument 
used  was  a  standard  Young  &  Sons'  transit, 
with  a  very  good  erecting  telescope,  with 
fixed  stadia  wires.  It  has  given  good  results 
all  summer  in  other  states,  and  a  careful  ex- 
amination disclosed  nothing  wrong. 

The  use  of  stadia  was  then  discontinued, 
hut  the  writer  conducted  a  protracted  series 
of  experiments,  ending  in  the  conclusion 
that,  owing  to  some  obscure  characteristic 
of  the  atmosphere  on  the  Arizona  desert,  the 
lines  of  sight  from  the  top  and  bottom  tar- 
gets on  a  rod  even  sighting  across  deep 
canyons,  are  so  unequally  and  erratically 
refracted,  that  only  the  roughest  approxi- 
mations to  correct  distances  may  be  secured 
by  the  use  of  stadia.  In  a  single  series  of 
observations,  extending  over  about  a  half 
hour  in  time,  an  idea  may  be  conveyed  as 
to  the  behavior  when  it  is  stated  that,  al- 
though rod  and  transit  were  separated  by 
a  deep  ravine,  some  thirty  chains  wide,  each 
being  as  near  as  possible  to  the  edge,  the 
variation  in  the  rod  intercept  was  as  great 
as  0.5  ft.  This  apparent  motion  seemed  to 
be  confined  to  the  lower  target,  which,  with 
the  top  wire  of  the  reticule  bisecting  the  top 
target,  could  be  observed  to  rise  or  sink 
above  or  below  the  lower  wire  to  the  extent 
noted.  This  motion  was  not  of  the  nature 
of  a  vibration,  and  was,  in  fact,  so  slow  as 
to  be  inappreciable  without  the  aid  of  the 
horizontal  wire  as  a  guide.  The  temperature 
was  about  50  deg.  Fahr.  and  there  were  no 
heat  waves,  mist,  or  other  disturbing  at- 
mospheric condition  perceptible  to  any  of 
the  senses. 

Since  the  time  mentioned,  the  writer  has 


taken  this  pehnomenon  up  with  numerous 
members  of  the  field  force,  but  has  heard  of 
only  one  similar  incident.  Charles  M.  Pid- 
geon,  U.  S.  Surveyor,  reports  an  almost 
identical  experience,  under  similar  condi- 
tions, which  led  him  to  entirely  abandon 
the  use  of  stadia  in  Arizona. 

It  is  to  be  hoped  that,  if  others  have  at 
any  time  observed  such  a  condition,  and  can 
explain  it,  or  offer  a  method  of  procedure  by 
which  the  stadia  may  still  be  used  with  good 
results  where  such  conditions  obtain,  a 
statement  may  be  drawn  from  them. 

Thomas  A.  Hayden, 
Surveyor  General's  Office. 

Phoenix,  Ariz. 


Writing  Land  Descriptions 

Sir:  I  have  noted  with  interest  and  much 
satisfaction,  the  recent  communications 
relating  to  the  work  of  the  land  surveyor, 
and  desire  to  express  my  appreciation  that 
it  is  not  considered  beneath  the  dignity  of 
an  engineering  journal  to  devote  some  space 
to  this  less  scientific  subject. 

It  is  now  over  30  years  since  the  writer 
ran  his  first  retracing  of  land  bounds,  and 
the  varied  experience  gained  in  this  work, 
largely  in  New  England,  aas  impressed  him 
with  the  importance  of  accurate  field  work 
and  intelligent  description  of  bounds. 

Here  in  the  Eastern  states,  the  irregular 
lines  of  the  parcels  of  land  as  described  by 
the  colonial  surveyors,  presented  no  easy 
task  to  the  one  who  years  later  attempted 
to  re-locate  the  bounds.  Many  of  the  an- 
cient deeds,  which  were  our  only  evidence 
to  follow,  offered  "northerly"  or  "easterly" 
for  direction,  and  so  many  "rods  more  or 
less"  for  length  of  lines.  The  corners  as 
mentioned  were  trees  or  stakes,  long  since 
obliterated  by  time.  The  older  residents  of 
the  vicinity  when  appealed  to  as  a  last  hope, 
would  each  give  a  different  opinion.  Small 
wonder  that  in  many  instances  the  undis- 
puted possession  for  a  term  of  years,  was 
the  only  legal  loophole  for  a  title. 

Occasionally,  a  deed  bearing  the  date  of 
the  eighteenth  century,  would  be  offered 
that  was  a  marvel  of  accurate  delineation, 
giving  in  degrees  and  minutes  the  bearings, 
and  in  chains  and  lengths  the  distance. 
Right  here,  however,  was  liable  to  follow 
one  of  the  more  serious  errors.  Some  later 
surveyor,  armed,  perhaps,  with  a  "black- 
smith's compass,"  as  described  by  a  corres- 
pondent in  your  issue  of  March  4,  may  have 
attempted  to  retrace  the  lines  using  the 
original  deed  for  a  description.  Without 
knowledge  of  calculating  the  magnetic  dec- 
lination, he  located  the  bounds  by  follow- 
ing the  bearing  of  the  original  description. 
A  new  land  deed,  bearing  this  later  date, 
is  used  by  another  surveyor  sometime  after- 
wards. He  may  be  a  competent  man,  allow- 
ing for  the  variations  of  the  compass,  but 
only  for  the  years  since  the  date  of  the  evi- 
dence given  him,  assuming  that  his  pre- 
decessor did  the  same.  We  can  readily  see 
how  one  incompetent  surveyor  may  vitiate 
land  titles,  although  preceded  and  followed 
by  competent  men. 

Sometimes  I  have  thought  that  our  tech- 


nical graduates  rather  scorned  the  duties 
of  a  surveyor  of  land.  The  lure  of  larger 
and  more  spectacular  achievements  in  the 
strictly  engineering  field  was  more  attrac- 
tive. And  yet,  the  title  to  land  is  at  the  base 
of  all  wealth,  and  no  better  schooling  may 
be  found  than  a  year  or  so  devoted  to 
country  surveying,  where  the  bounds  of 
small  parcels  of  land  are  to  be  retraced 
from  the  original  delineations.  I  hope  that 
the  standard  this  work  deserves  will  re- 
ceive proper  recognition. 

F.  H.  Carpenter. 
Providence,  R.  I. 


Shall  the  American  Society  of  Civil 
Engineers  Move  Its  Headquarters? 

Sir:  I  have  your  letter  asking  for  my 
opinion  on  the  proposal  that  the  American 
Society  of  Civil  Engineers  join  with  the 
other  national  engineering  bodies  in  the 
use  of  the  Engineering  Societies'  Building. 
I  have  given  this  matter  very  careful  con- 
sideration and  favor  the  plan  for  the  fol- 
lowing reasons: 

1.  There  is  a  marked  tendency  among  the 
engineering  societies  to  work  along  parallel 
rather  than  divergent  lines.  There  is  also 
need  of  concerted  action  by  the  different 
engineering  societies  on  many  questions  of 
professional  as  well  as  general  public  inter- 
est, such  as  the  licensing  of  engineers,  the 
recognition  of  the  engineering  profession 
in  the  statutes  and  the  organic  law  of  the 
different  states,  the  mobilization  of  the  en- 
gineering resources  of  the  country  for  the 
purpose  of  more  effective  national  defense, 
etc. 

2.  The  inclusiveness  of  the  American 
Society  of  Civil  Engineers,  which  was  the 
first  national  professional  engineering  so- 
ciety to  be  established  in  this  country. 
There  are  undoubtedly  more  members  of 
this  society  who  are  also  members  of  one 
or  more  of  the  other  national  societies  than 
is  the  case  with  respect  to  these  other  so- 
cieties, and,  if  it  is  desirable  that  the  head- 
quarters of  the  national  societies  should  be 
closely  in  touch  with  each  other  and  should 
be  located  under  the  same  roof,  this  would 
appear  to  be  more  important  in  the  case  of 
the  American  Society  of  Civil  Engineers 
than  in  that  of  any  of  the  others.  The 
Civil  Engineers  are  undoubtedly  somewhat 
isolated  in  their  present  location,  while  the 
other  national  societies  are  located  in  a 
single  building  nearly  a  mile  away. 

3.  The  location  of  the  Engineering  So- 
cieties' Building  and  the  Engineers'  Club 
contiguous  to  each  other  on  Thirty-ninth 
and  Fortieth  Streets,  between  the  two  great 
railway  terminal  stations  on  Manhattan  Is- 
land, has  made  this  locality  the  engineering 
center  of  the  city  and  of  the  country,  and 
the  influence  of  the  national  engineering  so- 
cieties having  their  headquarters  in  this 
engineering  center  would  probably  be 
greater  than  would  be  the  case  were  the 
different  societies  located  in  different  parts 
of  the  city.  The  Civil  Engineers  have  that 
disadvantage,  while  the  other  national  so- 
cieties have  whatever  advantage  there  may 
be  from  their  location  in  the  center  of  en- 
gineering activity. 

4.  The  location  of  all  of  the  national  so- 
cieties in  one  building  offers  an  opportunity 
for  the  creation  of  a  great  engineering 
reference  library  which  would  undoubtedly 
be  the  greatest  technical  library  in  the 
world.  The  report  of  the  Board  of  Direc- 
tion of  the  American  Society  of  Civil  En- 
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gineers  strongly  intimates  that  substantial 
gifts  toward  the  creation  and  maintenance 
of  such  a  great  library  are  likely  to  be 
made,  and  this  likelihood  would  undoubted- 
ly be  increased  if  all  the  engineering  so- 
cieties were  grouped  together  in  one  build- 
ing. 

The  above  considerations  have  prompted 
me  to  vote  in  favor  of  the  acceptance  of  the 
proposal  which  has  been  made  by  the 
United  Engineering  Society. 

Nelson  P.  Lewis. 

New  York  City. 


Sir:  In  reply  to  your  letter  it  gives  me 
pleasure  to  say  that  I  have  favored  the 
American  Society  of  Civil  Engineers  join- 
ing the  other  three  national  societies  in 
the  Engineering  Societies'  Building  on 
West  Thirty-ninth  Street  ever  since  the 
project  was  first  broached,  provided  it  could 
secure  suitable  accommodations  for  its  ad- 
ministrative operations  and  for  the  library, 
at  the  same  time  preserving  its  autonomy. 
In  my  judgment  the  opportunity  which 
would  thus  be  afforded  for  cordial  co-opera- 
tion and  association  among  the  four  great 
national  professional  engineering  organiza- 
tions would  be  highly  advantageous  to  each 
and  all  of  them  in  every  way.  The  present 
proposition,  as  described  and  announced  to 
the  members  of  the  American  Society  of 
Civil  Engineers,  especially  that  plan  which 
contemplates  adding  two  and  one-half 
stories  to  the  present  Engineering  Societies' 
Building  for  its  accommodation,  seems  to 
me  to  meet  the  requirements  of  the  situa- 
tion in  a  highly  satisfactory  manner,  and 
I  trust  the  vote  will  be  favorable  to  its 
adoption. 

Wm.  H.  Burr. 

New  York  City. 


Sir:  Taking  advantage  of  your  generous 
offer  to  open  your  columns  to  the  discussion 
of  this  subject,  the  undersigned  wishes  to 
express  some  views  which  are  somewhat  at 
variance  with  your  own,  as  expressed  in 
your  editorial  of  Feb.  5,  1916. 

Unless  I  am  very  much  mistaken,  one  of 
the  important  reasons  why  the  American 
Society  of  Civil  Engineers  did  not  join  with 
the  other  engineering  societies  in  the  pro- 
ject financed  by  Mr.  Carnegie  in  1903,  was 
that  the  American  Society  of  Civil  Engin- 
eers wished  to  be  independent  of  Mr.  Car- 
negie's aid.  That  situation  is  still  un- 
changed. 

In  the  editorial  referred  to,  you  state  that 
this  move  would  remove  the  physical  barrier 
between  the  societies.  Bearing  in  mind  the 
fact  that  a  very  large  proportion  of  the 
members  of  the  several  societies  seldom 
comes  to  New  York,  and  that  to  them  the 
society's  headquarters  is  merely  the  place 
from  which  their  Proceedings  are  mailed, 
and  remembering  further  that  the  meetings 
of  the  various  societies  would  necessarily 
be  held  on  different  nights,  so  that  the  mem- 
bers of  the  different  societies  would  not 
come  in  contact  at  all,  just  what  physical 
barrier  would  this  step  remove? 

I  cannot  conceive  of  any  business  which 
the  secretaries  of  the  different  societies 
would  have  which  would  not  be  transacted 
by  letter,  or  which  could  not  be  done  by 
phone;  at  any  rate,  the  time  required  to  pass 
from  Tliirty-ninth  Street  to  the  Fifty- 
seventh  Street  building  is  very  short. 

Occupants  of  different  suites  in  the  same 
office  building  see  little  more  of  each  other 
than  occupants  of  different  buildings,  nor 
can  J  conceive  that  the  business  of  joint 


committees  would  be  facilitated  by  housing 
under  one  roof. 

You  say  that  the  housing  under  one  roof 
would  declare  to  the  country  at  large  that 
all  engineers  were  standing  together,  etc. 
Would  it  ?  The  fact  that  we  are  now  housed 
under  two  roofs  does  not  by  any  means  in- 
dicate that  we  are  not  in  accord,  nor  would 
the  converse  be  true.  Furthermore,  who 
outside  of  our  own  members  would  know 
that  we  were  under  the  same  roof,  or  care? 
Our  public  statements  and  actions  are  far 
more  important  than  the  address  from 
which  our  literature  is  distributed. 

It  is  often  said  that  it  is  folly  for  the 
American  Society  of  Civil  Engineers  to 
maintain  an  entire  building  and  two  large 
halls  which  are  vacant  most  of  the  time  and 
that  for  that  reason  alone  we  should  move 
to  the  Thirty-ninth  Street  building,  but 
since  it  would  cost  us  the  same  amount,  why 
move? 

It  is  important  to  remember  that  if  oc- 
casion for  a  special  meeting  arises,  our  halls 
are  always  available,  as  the  military  lec- 
tures now  going  on  bear  witness  to.  If  we 
move  to  the  Thirty-ninth  Street  building, 
this  will  no  longer  be  true. 

Your  statement  that  the  Fifty-seventh 
Street  neighborhood  is  on  the  decline  for 
the  purpose  of  such  a  society  house  puzzles 
me  greatly.  The  place  is  very  accessible, 
eminently  respectable,  well  kept  and  quiet, 
and  to  me  seems  far  preferable  to  Thirty- 
ninth  Street.  What  is  there  that  is  objec- 
tionable? 

On  the  evening  of  the  first  military  lec- 
ture, Feb.  14,  1916,  about  700  engineers 
were  turned  away  from  the  Thirty-ninth 
Street  building  by  the  New  York  Fire  De- 
partment because  the  building  was  dan- 
gerously overcrowded.  Some  of  those 
turned  away  were  members  of  the  American 
Society  of  Mechanical  Engineers,  coming  to 
attend  to  business  of  their  own,  and  who 
were  not  interested  in  the  military  lecture 
at  all.  Some  of  these  men  came  from  out 
of  town,  but  were  not  permitted  to  enter 
the  building.  This  is  a  condition  which  I 
would  not  like  to  see  arise  in  the  building 
occupied  by  the  American  Society  of  Civil 
Engineers. 

True,  this  was  an  unusual  condition,  but 
it  will  be  much  more  likely  to  occur  in  that 
building  with  still  another  and  larger  so- 
ciety housed  there  than  heretofore. 

In  the  building  occupied  by  the  American 
Society  of  Civil  Engineers  the  auditorium, 
library  and  reading  room  are  all  on  the 
same  floor  and  with  large  doors  between, 
affording  very  convenient  places  to  read  and 
visit  before  the  regular  meetings.  After 
the  meetings  the  members  go  downstairs 
to  the  smoking  room  on  the  main  floor 
where  the  collation  is  served  and  where 
they  gather  to  talk  and  walk  about.  It  will 
be  well  to  remember  that  in  the  Thirty-ninth 
Street  building,  these  conveniences  do  not 
exist;  the  lunch  is  passed  around  among 
the  seats  after  the  lecture,  and  things  are 
exceedingly  cramped  and  uncomfortable. 
The  lecture  hall  on  the  fifth  floor  which 
would  be  used  for  these  meetings  is  low 
ceilinged,  poorly  ventilated  and  with  the 
amount  of  smoking  that  goes  on  at  Oie 
Fifty-seventh  Street  meetings  would  be 
almost  intolerable.  Our  present  lecture  hall 
has  a  very  high  ceiling  with  ample  ven- 
tilators. 

One  of  the  most  enjoyable  meetings  of 
the  American  Society  of  Civil  Engineers  is 
the  annual  smoker,  which  is  now  held  at  the 
society  house.     This  affair  is  attended  by 


many  out  of  town  members  and  is  the  only 
opportunity  which  many  members  have  of 
seeing  the  society's  home.  There  is  no  place 
in  the  Thirty-ninth  Street  building  where 
the  smoker  could  be  held,  and  it  would  have 
to  be  held  in  a  hired  hall,  as  is  the  annual 
reception.  For  me,  this  would  remove  much 
of  the  pleasure  of  the  occasion. 

I  feel  convinced  that  the  Thirty-ninth 
Street  building  with  the  changes  proposed 
would  fall  far  short  of  being  as  satisfactory 
to  the  American  Society  of  Civil  Engineers 
as  its  present  home  on  Fifty-seventh  Street 
now,  to  say  nothing  of  the  additions  Which 
we  might  make  there  in  the  future. 

Though  I  have  talked  with  many  who  are 
opposed  to  this  proposed  move,  I  have  not 
yet  seen  their  views  in  print,  and  for  the 
benefit  of  such  members  of  the  society  who 
live  at  a  distance  from  New  York  and  whose 
opinions  are  necessarily  influenced  by  what 
they  read  in  influential  technical  papers,  I 
urge  that  these  views  be  thoroughly  aired. 
Frank  C.  Boes, 
Assoc.  M.  Am.  Soc.  C.  E. 

West  New  Brighton,  N.  Y. 


Sir:  The  five  arguments  in  your  edi- 
torial "What  is  the  New  Evidence?"  (Feb. 
19,  1916,  page  239),  might  have  been  ex- 
tended to  include  mention  of  one  reason  for 
the  negative  vote  in  the  American  Society 
of  Civil  Engineers  thirteen  years  ago.  At 
that  time  the  society  was  in  fairly  com- 
fortable quarters,  paying  its  own  way  and 
with  a  comparatively  small  bond  issue  or 
mortgage  outstanding.  As  a  business  or- 
ganization the  society  was  maintaining  re- 
lations exactly  like  those  which  it  is  the 
prime  object  of  engineers  to  promote  and' 
secure  in  any  of  the  engineering  or  busi- 
ness affairs  intrusted  to  them  by  clients. 
Under  these  conditions  many  members  were 
opposed  to  the  acceptance  of  a  sum  out  of 
all  proportion  to  the  small  increments  pre- 
viously given  by  many  members  and  of 
which  all  were  justly  proud  because  of  the 
extended  interest  shown.  The  fact  was 
understood  and  appreciated  that  the  pro- 
posed donor  had  manifested  ability  of  the 
highest  order  in  selecting  and  creating  ave- 
nues by  which  assistance  reached  those  who 
were  seriously  in  need.  There  is  a  differ- 
ence between  loss  of  a  feeling  of  independ- 
ence and  loss  of .  "dignity"  and,  further, 
there  is  a  difference  between  standards 
"high"  and  "low"  in  the  estimation  of  the 
public  where  charity  is  sought  or  given. 

For  a  number  of  years  yet  the  present 
quarters  of  the  American  Society  of  Civil' 
Engineers  should  be  reasonably  ample  and 
satisfactory.  If  it  later  develops  that  a 
location  in  or  about  Thirty-ninth  and 
Fortieth  Streets  should  be  a  center  for 
many  societies  the  society  could  procure  a 
site,  erect  a  larger  building  and  be  in  close 
and  .friendly  relations  as  now  with  all 
neighbors.  Under  this  plan  they  would  not 
overcrowd  a  structure  that  soon  will  be 
filled  to  more  than  two  extra  stories  by  the 
natural  growth  of  the  original  planting. 
The  civil  engineers  would  thus  maintain 
for  themselves  the  same  sense  of  independ- 
ence that  has  been  prized  and  respected  in 
the  past.  jj  p  Dunham. 

New  York  City. 

Road  Construction  by  the  Massachusetts 
Highway  Commission  during  1915  was  fin- 
ished on  63  miles  of  state  routes.  The  total 
length  of  state  highways  is  now  1101  miles. 
About  $3,000,000  has  been  spent  in  the  last 
three  years. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


^Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or   sketches. — EDITOR.] 

Contractor's    Excavator    Attach- 
ment Makes  Shallow  Street  Cuts 

FOR  making  shallow  cuts  in  streets 
where  space  is  limited  and  the  ma- 
terial must  be  hauled  away  from  the  site, 
a  contractor  of  Rockford,  111.,  has  devised 
the  outfit  shown  herewith  as  an  attach- 
ment to  an  ordinary  Austin  trench  ma- 
chine with  24-in.  buckets.  It  consists  of  a 
revolving  cutter  frame  or  wheel  5  ft.  10  in. 
in  diameter,  rotated  by  the  bucket  chain, 
which  travels  on  a  sprocket  on  the  shaft  of 
the  cutter  frame.  Behind  this  wheel  is  a 
"crumber"  or  scraper  plate.  The  cutter  con- 
sists of  six  rows  of  eight  rooters.  Tliere 
are  also  pitched  transfer  plates  to  carry  the 
earth  loosened  by  the  rooters  toward  the 
bucket  line,  which  in  turn  elevates  it  in  the 
usual  way  to  the  cross  conveyor  delivering 
to  the  wagons. 

The  machine  cuts  a  strip  81/2  ft.  wide  and 
from  2  in.  to  51/2  ft.  deep.  The  cutting 
wheels  operate  on  a  boom  which  can  be 
raised  or  lowered  by  screw.  An  indicator  is 
provided  so  that  the  operator  can  run  true 
to  a  grade  line.  It  is  claimed  that  the  rate 
of  loading  is  so  uniform  that  the  number 
of  teams  can  be  properly  proportioned  each 
day  to  the  length  of  haul  so  that  there  will 
be  very  little  team  time  lost  at  the  machine 
each  day. 

In  practice  it  is  found  best  first  to  make 
the  outside  cuts  on  street  work,  cutting  to 
a  line  to  allow  room  for  the  curb  and  gutter 
and  the  forms.  On  the  outside  cuts  the  ex- 
cavator is  pitched  to  conform  to  the  crown 


MACHINE  CUTS  TO  EVEN   GRADE 

of  the  street.  If  the  width  of  the  street 
slightly  exceeds  three  cuts  a  center  cut  is 
made  sufficiently  deep  so  that  the  surplus 
at  each  side  can  be  leveled  and  rolled  into 
the  central  space.  It  is  found  desirable  to 
cut  slightly  below  the  finished  subgrade  and 
at  the  last  cut  to  finish  the  fine  grade  at 
once  by  dumping  sufficient  material  from 
the  wagons  to  level   it   up   to  the  desired 


grade.  The  street  is  then  rolled  at  once,  and 
in  this  way  less  work  is  required  than  for 
making  a  fine  grade  by  removing  the  sur- 
face material  with  hand  tools.  Material  at 
alley  intersections  is  cared  for  by  excavat- 
ing deeper  in  front  of  the  intersection  for 
16  to  24  ft.  on  each  side.  The  intersection 
is  then  plowed  and  slip  scrapers  used  to 
transfer  the  earth  into  the  extra  cut. 

In  street  railway  track  excavation  the 
track  trench  is  usually  18  to  20  in.  deep  and 
81/2  ft.  wide.  The  cut  is  made  in  one  ex- 
cavation. By  removing  the  track  closely 
ahead  of  the  machine  and  by  laying  new 
track  directly  behind  it,  cars  can  be  kept 
running  with  a  break  and  transfer  of  not 
more  than  150  or  200  ft.  About  500  ft.  of 
track  trench  can  usually  be  handled  in  a 
10-hr.  day. 

These  machines  were  built  and  have  been 
operated  during  the  seasons  of  1914  and 
1915  in  Illinois  by  the  General  Engineering 
&  Construction  Company,  of  Rockford. 
111.  

Finishing  Tool  Saves  Forms  Work 
on  Bridge  Handrail 

By  R.  C.  HARDMAN 
Colorado  Springs,  Col. 

USING  the  finishing  tool  illustrated 
herewith,  the  writer  constructed  a 
short  time  ago  an  unusual  concrete  hand- 
rail without  the  use  of  forms  other  than 
a  shallow  supporting  trough.  The  hand- 
rail had  a  length  of  about  1400  ft.  and 
was  in  forty-one  short  sections  between 
posts.  The  unusual  cross-section,  which  did 
not  readily  adapt  itself  to  the  use  of  a  form, 
was  intended  to  prevent  the  ubiquitous  small 


Handle 


CONTRACTOR  DESIGNED  EXCAVATOR  ATTACHMENT  TO  ELIMINATE  HAND  WORK  ON  STREET  CUTS 


TOOL   SAVES   FORM   FOR    HANDRAIL 

boy  from  walking  on  the  rail  to  his  probable 
injury.  The  shallow  trough  form  was  built 
around  the  cast  concrete  balusters  and  the 
reinforcement  put  in  place.  The  finishing 
and  shaping  tool,  fashioned  to  the  section  of 
the  rail,  was  made  of  wood  and  galvanized 
iron.  In  building  the  rail  the  trough  was 
filled  with  a  fairly  dry  mixture  heaped  up 
in  the  center.  The  tool,  which  had  pro- 
jections to  engage  the  form  and  to  act  as 
guides,  was  then  used  to  roughly  form  the 
heaped-up  concrete  to  the  required  shape. 
Additional  dry  concrete  was  added  as  re- 
quired until  the  full  section  was  built  up.  A 
wetter  and  richer  mixture  was  then  placed 
for  surfacing,  and  finished  smoothly  by  the 
same  tool.  The  ends  of  the  iron  were  flared 
upward  slightly  to  secure  better  work. 

Expansion  joints  were  provided  for  the 
rail  at  intervals  where  similar  joints  were 
located  in  the  bridge.  Tiiese  were  made  at 
the  posts  by  inserting  in  the  posts  short 
sections  of  gas  pipe  of  the  required  size  to 
receive  the  rail  reinforcement.  The  rein- 
forcing rods  fit  the  pipe  snugly  enough  to 
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allow  free  movement  without  danger  of 
concrete  entering  and  bonding  the  rein- 
forcement to  the  pipe.  A  sheet  of  asphalt 
cut  to  the  section  of  the  rail  was  then  fit- 
ted around  the  reinforcement  and  formed 
the  joint  between  the  rail  and  post. 

The  finish  produced  by  this  tool  was  free 
from  the  waves  usually  apparent  in  work 
of  this  sort.  This  was  due  both  to  the 
guides  on  the  tool  and  to  the  exercise  of 
care  on  the  part  of  the  workman. 


Two  Loops  in  Rope  Save  Time  in 
Snubbing  Buckets  Down  Incline 

A  LOOP  spliced  in  each  end  of  a  50-ft. 
length  of  manila  rope,  the  bight  of 
which  is  given  a  turn  around  a  wood  ship 
cleat,  is  saving  time  in  snubbing  wheeled 
skips  down  alternate  sides  of  a  double- 
track  bridge  to  the  deck  of  a  motor  truck 
at  the  shaft  changing  platforms  on  section 
3  of  routes  4  and  36  of  the  new  Broadway 
subway    in    New   York    City.      The   shaft 


WITH   LOOP  ON  EACH  END   LINE  DOES   NOT   HAVE 
TO   BE  OVERHAULED   BY   HAND 

plants  on  this  section,  which  were  described 
on  page  152  of  the  Engineering  Record  for 
Jan.  29,  1916,  are  a  new  departure,  and 
consequently  are  being  steadily  improved. 
When  it  was  found  the  loaded  shiks  were 
too  light  to  be  checked  effectively  by  the 
brake,  acting  from  below,  a  manila  line  in 
the  end  of  which  a  loop  was  spliced  was 
used  to  hold  them.     This  had  to  be  over- 


hauled each  time  and  rearranged  on  the 
cleat.  By  putting  loops  on  both  ends  of 
the  line  it  is  now  made  to  overhaul  itself, 
and  when  a  skip  has  descended  on  one 
track,  the  loop  on  the  other  end  of  the  line 
is  in  place  to  throw  over  the  next  skip  on 
the  opposite  track  of  the  changing  plat- 
form. As  the  second  skip  goes  down,  the 
travel  of  the  line  around  the  cleat  is  merely 
reversed. 

The  time  of  loading  the  trucks  has  been 
further  cut  materially  by  sending  down  two 
or  three  loaded  skips  on  each  side  in  a 
train,  so  that  the  snub  line,  attached  to  the 
leading  skip,  is  overhauled  only  once  for 
each  track  to  load  one  truck.  The  skips  are 
coupled  together  with  short  lengths  of 
manila  rope,  having  eyes  in  each  end  to 
slip  over  the  trunnions  of  the  buckets.  The 
rigging  is  well  shown  in  the  accompanying 
photographs. 

This  section  of  the  Broadway  subway  is 
being  constructed  by  the  Holbrook,  Cabot 
&  Rollins  Corporation,  under  the  direction 
of  George  Hallett  Clark,  for  the  Public 
Service  Commission  for  the  first  district  of 
New  York  State. 


Night  School  Helps  Contractor's 
Foremen  and  Job 

The  Hunkin-Conkey  Construction  Com- 
pany is  making  an  organized  effort  at 
Cleveland  to  train  their  foremen  in  the  sim- 
ple branches  of  engineering  and  scientific 
methods  of  doing  construction  work.  Many 
companies  in  other  lines  of  work  make  a 
regular  practice  of  training  their  men  to 
work  by  standards  and  scientific  methods, 
but  in  construction  work  there  is  usually 
too  much  rush  to  think  of  anything  but 
field  methods  for  educating  foremen.  In 
order  to  give  tha  men  a  uniform  training, 
increase  their  interest  in  their  work  and 
fit  them  for  more  responsible  positions  the 
foremen  on  the  Detroit-Superior  high-level 
bridge,  eleven  in  all,  are  called  together  one 
evening  a  week  in  the  drafting  room  of 
the  head  office  of  the  company.  Each  man 
is  provided  with  a  drafting  board,  instru- 
ments and  a  handbook.  Lessons  are  pre- 
sented, on  blueprints  of  uniform  size,  in 
mechanical  drawing,  mechanics  of  materi- 
als, graphic  statics,  hydraulics  as  applied 
to  concrete  pressure,  concrete  form  design 
and  scientific  management  of  construction 
work.     All  illustrations  are  based  on  the 
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BLUEPRINTS     LIKE     THESE     HELP     CONTRACTOR'S 
FOREMEN    GRASP   CONSTRUCTION   PROBLEMS 

work  on  the  high-level  bridge  and  the  fif- 
teen other  jobs  now  under  construction  by 
the  company.  By  associating  each  problem 
with  some  definite  piece  of  work  familiar 
to  all,  even  men  with  no  technical  education 
readily  grasp  the  principles  involved.  Har- 
old E.  Ketchum,  superintendent  of  the 
bridge,  is  conducting  the  class. 


BUCKETS  TIED   TOGETHER   WITH    SHORT   LENGTHS  CF   LINE  COME  DOWN   INCLINE   IN   TRAIN 


The  Number  of  Licensed  Engineers 
and  architects  in  Illinois  is  ^iven  in  a 
paper  by  W.  C.  Armstrong,  of  St.  Paul, 
Minn.  Since  the  enactment  of  the  archi- 
tects license  law  in  Illinois  in  1897  there 
have  been  granted,  up  to  Jan.  31,  1915,  1124 
licenses,  and  at  that  time  917  architects 
in  the  state  held  licenses.  Since  the  struc- 
tural engineers  license  law  went  into  effect 
July  5,  1915  (see  the  Engineering  Record 
of  July  17,  1915,  pages  63  and  71),  1169 
applications  for  licenses  have  been  made,  of 
which  number  613  have  been  acted  upon 
favorably  and  the  balance,  556,  are  pend- 
'ing  investigation,  with  the  probability  that 
few  will  be  rejected. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Railway  Engineering  Asso- 
ciation Elects  OflScers 

Fifteen-Foot   Side  Clearance  Agreed  Upon  at 

Early  Sessions — Committee  Proposed  16  Ft. 

and  Many  Wanted  to  Retain  14  Ft. 

A  three-hour  discussion  of  clearances  was 
the  outstanding  feature  of  the  first  two  days 
of  the  Seventeenth  Annual  Convention  of  the 
American  Railway  Engineering  Association  in 
Chicago  this  week.  The  16-ft.  total  side  clear- 
ance proposed  by  the  Committee  on  Rules  and 
Organization  was  opposed  by  many  who  wished 
to  retain  the  14-ft.  now  in  the  Manual.  A  com- 
promise of  15  ft.  was  finally  reached.  In  gen- 
eral the  discussion  was  lighter  than  in  other 
years,  although  the  attendance  was  up  to  stand- 
ard, with  494  members  and  many  guests  regis- 
tered at  the  end  of  the  second  day.  A  full  ac- 
count of  the  discussions  will  appear  in  next 
week's  issue.  In  his  presidential  address  Rob- 
ert Trimble,  chief  engineer  maintenance-of- 
way,  Pennsylvania  Lines,  Northwest  System, 
reviewed  briefly  the  year's  work  of  the  Asso- 
ciation and  the  important  railroad  develop- 
ments. He  pointed  out  the  difficulty  of  the 
railroads  of  planning  for  the  future  in  the 
face  of  the  uncertainties  of  the  war.  Federal 
valuation  and  state  and  federal  legislation. 
The  Society  now  has  1336  members,  a  net  gain 
for  the  year  of  100.  The  surplus  on  hand  is 
not  quite  $14,000,  a  decrease  of  $3,400,  owing 
to  slow  collections.  The  officers  elected  for  the 
coming  year  are:  President,  A.  S.  Baldwin, 
chief  engineer  of  the  Illinois  Central  Railroad; 
vice-president,  C.  A.  Morse,  chief  engineer  of 
the  Rock  Island  Lines;  treasurer,  George  H. 
Bremner,  assistant  district  engineer,  Interstate 
Commerce  Commission,  Chicago;  secretary, 
E.  H.  Fritch;  directors,  R.  N.  Begien,  C.  E. 
Lindsay  and  W.  D.  Pence;  members  of  the 
nominating  committee,  A.  M.  Burt,  A.  F.  Rob- 
inson, E.  B.  Temple,  M.  A.  Long  and  W.  K. 
Hatt. 


American  Waterworks  Fixes  Date 
for  New  York  Convention 

Members  of  the  American  Waterworks  As- 
sociation were  notified  this  week  that  the 
thirty-sixth  annual  convention  will  be  held  at 
the  Hotel  Astor,  New  York  City,  June  5  to  9. 
The  facilities  for  the  exhibits  of  equipment 
are  said  to  be  on  a  g:rand  scale  and  the  Water- 
works Manufacturers'  Association  promises  a 
display  far  superior  to  that  of  any  previous 
convention.  Visits  to  points  of  engineering  in- 
terest are  being  arranged  as  one  of  the  conven- 
tion features  and  an  excellent  program  of 
papers  is  said  to  be  assured. 

A.  S.  Baldwin  New  Head  of  Rail- 
way Engineering  Association 

A.  S.  Baldwin,  chief  engineer  of  the  Illinois 
Central  and  the  Yazoo  &  Mississippi  Valley 
Railroads,  and  first  vice-president  of  the  Amer- 
ican Railway  Association,  was  elected  presi- 
dent of  that  organization  at  the  annual  con- 
vention in  Chicago  this  week. 

Mr.  Baldwin  was  born  at  Winchester,  Va.,  in 
1861.  He  was  educated  in  private  schools,  and 
after  teaching  school  one  year,  entered  railroad 
service.  His  first  railroad  employment,  in  1880, 
was  as  rodman  for  the  Richmond  &  Alleghany 
Railroad,  now  the  Chesapeake  &  Ohio.  The 
next  year  found  him  with  the  Iron  &  Steel 
Works  Association  of  Virginia,  engaged  on 
railroad  and  blast-furnace  construction,  and 
the  development  of  ore  mines.  Here,  as  assist- 
ant engineer  and  engineer,  he  remained  for 
three  years. 


From  1884  to  1886  he  was  in  the  employ  of 
the  Baltimore  &  Ohio  Railroad  on  the  con- 
struction of  its  Philadelphia  extension.  He 
then  went  to  the  Chicago,  Milwaukee  &  St. 
Paul  Railway  as  principal  assistant  engineer 
on  the  construction  of  its  bridge  across  the 
Missouri  River  at  Kansas  City.  Following 
this,  after  a  short  period  on  the  construction 
of  what  is  now  the  Louisville,  Henderson  &  St. 
Louis  Railway,  he  entered  the  service  of  the 
Louisville  &  Nashville  Railroad,  where  he  re- 
mained from  1887  to  1901,  serving  successively 
as  assistant  engineer,  assistant  to  chief  engi- 
neer, and  roadmaster.    In  the  fall  of  the  latter 


Elected  to  Presidency  of 

American  Railway  Association 
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year  he  came  to  the  Illinois  Central  as  prin- 
cipal assistant  engineer.  In  May,  1903,  he  was 
made  engineer  of  construction,  and  in  March, 
1905,  was  appointed  to  the  office  he  new  holds, 
that  of  chief  engineer. 


Hearings  to  Be  Held  on  New  York 
City  Building  Restrictions 

The  dates  for  hearings  on  the  tentative  plans 
for  building  restrictions  proposed  by  the  com- 
mission on  building  districts  appointed  by  the 
Board  of  Estimate  of  New  York  City  have 
been  set  for  the  different  boroughs  as  follows: 
Manhattan,  March  27,  28,  29,  and  30;  Brook- 
lyn, April  4,  10,  11  and  17;  Bronx,  April  3 
and  5;  Queens,  April  6,  13  and  18;  Richmond, 
April  12.  In  all  cases  the  hearings  will  be  held 
at  10.30  a.  m.  in  the  rooms  of  the  Board  of 
Estimate  at  the  City  Hall.  The  general  prin- 
ciples upon  which  this  districting  of  New  York 
City  has  been  based,  and  some  of  the  proposed 
heights  and  use  limitations  will  be  found  in  the 
Engineering  Record  of  Feb.  26,  page  248. 


To  Start  Work  on  $5,500,000 

Waterworks  and  Sewerage 

Contract  in  Uruguay 

Ad  Referendum  Contract  Signed  Last  Year  by 

Ulen  Contracting  Company  of  Chicago 

Ratified  by   Uruguayan   Senate 

The  ad  referendum  contract,  entered  into 
Nov.  12,  1915,  by  the  Ulen  Contracting  Com- 
pany of  Chicago  and  the  Uruguayan  Govern- 
ment, for  waterworks  and  sewerage  systems 
to  a  value  of  $5,500,000  in  various  cities  of 
the  republic  has  ben  ratified  by  the  Senate  of 
that  country  and  executed  by  the  President. 
The  contractor  will  start  work  as  soon  as  pos- 
sible. Some  engineers  and  other  members  of 
the  construction  force  have  already  been  sent 
to  Uruguay.  Thomas  S.  Shepperd,  vice-presi- 
dent of  the  A.  Gillespie  Company,  who  will  be 
general  manager  for  the  Ulen  Company  in 
Uruguay,  will  sail  with  other  members  of  the 
force  April  1st. 

Preliminary  Work  Took  a  Year 

The  negotiations  preliminary  to  signing  the 
contract  consumed  about  a  year.  They  were 
handled  by  John  R.  Ulen,  vice-president  of  the 
company  and  E.  G.  Trueheart,  the  chief  engi- 
neer. 

Wherever  possible  native  engineers  and 
construction  superintendents  will  be  employed, 
and  all  the  unskilled  labor  will  be  obtained  in 
Uruguay.  The  part  of  the  force  to  be  ob- 
tained in  the  United  States  has  already  been 
employed  or  arranged  for.  All  materials  like- 
wise have  been  provided  for. 

The  contract  is  believed  to  be  one  of  the 
largest  ever  entered  into  by  a  contractor  native 
to  the  United  States  for  municipal  improve- 
ments outside  of  this  country.  A  $6,500,000 
bond  issue  was  authorized  for  the  construction 
of  the  Havana,  Cuba,  waterworks  contract 
which  was  executed  by  the  Runkle-Smith  Com- 
pany, an  American  concern  of  which  R.  A.  C. 
Smith,  the  present  commissioner  of  Wharves, 
Docks  &  Ferries  of  New  York  City,  was  a 
principal  and  $16,000,000  was  provided  for  the 
Havana  sewerage  and  paving  contract,  which 
is  now  almost  completed,  but  only  the  first  of 
these  can  fairly  be  classed  as  pioneering  in  a 
foreign  field.  "The  sewering  and  paving  project 
was  planned,  and  the  contract  for  it  entered 
into  under  the  direction  of  authorities  ap- 
pointed by  the  United  States  Government. 

The  main  office  of  the  Ulen  Contracting 
Company  is  in  the  First  National  Bank  Build- 
ing, Chicago.  The  Uruguayan  office  will  be 
located  in  Montevideo.  Henry  C.  Ulen  is  presi- 
dent of  the  company. 


Lehigh  Valley  Considers  Immense 
Freight  Terminal 

The  building  of  an  immense  new  freight 
terminal  at  Jersey  City,  N.  J.,  for  the  Lehigh 
Valley  Railroad  at  a  probable  expenditure  of 
$5,000,000  depends  on  the  willingness  of  the 
Jersey  City  officials  to  grant  the  Lehigh  Val- 
ley the  privilege  of  making  various  changes  in 
the  present  arrangement  of  the  streets  and 
sewers  in  the  area  selected  as  the  site  for  the 
new  structures,  and  to  take  care  of  certain  tax 
matters  on  the  property  under  consideration. 

Options  for  the  desired  400  acres  of  land 
having  about  %  mile  of  water  frontage  on  the 
Jersey  shore  off  Ellis  Island  are  in  the  hands 
of  the  Lehigh  officials  but  further  than  this 
nothing  will  be  done  until  the  desired  rights 
are  granted  to  the  railroad  by  the  Jersey  City 
Commissioners. 

Although  definite  plans  have  not  yet  been 
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made,  it  is  understood  that  the  new  terminal 
will  be  designed  to  accommodate  a  large  num- 
ber of  big  ships  as  well  as  a  heavy  schedule  of 
railroad  freight.  It  is  also  suggested  that 
there  will  be  a  connection  with  the  new  pier 
near  Ellis  Island,  where  heavy  freight  and 
ore  from  South  America  might  be  unloaded. 

The  proposed  freight  terminal  will  not  in- 
terfere with  the  passenger  service,  which  would 
be  continued  from  the  station  of  the  Central 
Railroad  of  New  Jersey. 

Strike  on  Alaska  Government  Rail- 
road Ended  March  7 

The  strike  of  men  employed  on  the  construc- 
tion of  the  government's  Alaska  railroad  ended 
March  7,  when  the  Federal  Labor  Union  at 
Anchorage,  Alaska,  voted  to  return  to  work 
pending  a  settlement  of  the  wage  controversy. 
Four  hundred  men  resumed  work  and  more 
will  be  put  on  as  soon  as  the  union  formulates 
a  wage  scale  which  will  be  fixed  by  a  committee 
representing  the  union  and  the  Alaska  Engi- 
neering Commission.  The  strike  began  Feb. 
7  when  sixty  tracklayers  working  on  the  An- 
chorage-Matanuska  branch  demand  an  in- 
crease in  pay  from  37%  to  50  cents  an  hour. 


just  been  completed  by  J.  T.  Luttrell,  an  Amer- 
ican engineer.  It  will  pass  through  virgin 
country  and  will  cross  a  mountain  range  at  an 
altitude  of  6000  ft. 


$100,000  Bonds  Voted  for  Klamath, 
Oregon,  Drainage 

The  members  of  Klamath  district,  Klamath 
Falls,  Ore.,  recently  voted  authority  to  bond 
the  district  for  $100,000  in  order  to  begin  the 
work  of  reclamation  of  the  27,500  acres  of 
marsh  land  in  Klamath  county.  The  directors 
of  this  district  are  said  to  have  the  support 
of  other  land  owners,  and  will  issue  the  bonds 
as  needed  in  order  that  work  can  be  started 
without  delay.  The  county  court  will  be  peti- 
tioned to  appoint  viewers  to  ascertain  what 
lands  will  be  most  benefited  by  the  bond  issue. 
It  is  reported  that  plans  are  under  way  to  per- 
fect arrangements  with  the  Southern  Pacific 
Railway  for  connecting  the  district's  dykes  with 
the  railway  embankment  near  the  lower  lake, 
which  arrangement  would  result  in  saving  the 
cost  of  an  additional  dyke. 


Extension  Road-Building  Course 

The  University  of  Oklahoma,  Norman,  Okla., 
under  the  auspices  of  the  director  of  the  school 
of  civil  engineering,  James  I.  Tucker,  has  pre- 
pared a  correspondence  course  in  highway 
work.  The  complete  set  of  twenty-four  lessons 
is  now  available  and  about  thirty  have  enrolled 
in  the  course.  Thus  far  125  lessons  have  been 
sent  in,  with  every  evidence  of  interest  and 
enthusiasm. 

Interest  in  the  course  is  rather  widespread, 
correspondence  being  now  under  way  with 
highway  engineers,  departments  and  colleges 
in  Massachusetts,  Kentucky,  Wisconsin  and 
Texas. 

The  major  part  of  the  course  is  devoted  to 
the  fundamentals,  such  as  road  economics,  road 
administration,  drainage,  etc.  There  are  chap- 
ters on  the  types  of  roads  particularly  adapted 
to  conditions  in  the  Southwest — earth,  gravel, 
stone,  sand-clay  and  oil-mixed  roads. 


To  Change  Oregon  Bridge  Laws 

The  contractors  of  the  State  of  Oregon  are 
reported  to  be  working  to  repeal  the  amend- 
ment to  the  law  passed  by  the  Legislature  last 
year,  which  permits  counties  to  construct 
bridges  under  their  own  supervision  when  the 
bids  submitted  are  considered  too  high.  Pre- 
viously, all  such  work  had  to  be  let  by  contract. 

Consider  Macadam  Highway  Across  the 

Isthmus  of  Panama 

A  macadam  highway  across  the  Isthmus  of 
Panama  is  contemplated  for  the  near  future 
according  to  the  February  Bulletin  of  the  Pan 
American  Union.  A  survey  for  the  road  which 
will  be  75  miles  in  length,  stretching  from 
Boquete  to  the  Atlantic  seaport  of  Rovola,  has 


Cuba  May  Nationalize  Railways 

President  Menocal  of  Cuba  signed  a  decree, 
Feb.  10,  appointing  a  commission  to  prepare 
and  submit  a  report,  within  the  next  six 
months,  on  a  plan  for  the  nationalization  of  the 
railways  of  the  island.  According  to  the  Bul- 
lethi  of  the  Pan  American  Union,  the  decree 
sets  forth  that  the  railways  by  raising  freight 
rates  have  injured  the  agricultural  interests 
of  the  country,  that  they  are  unable  to  handle 
the  volume  of  traffic  offered  them  and  that  the 
management  has  entered  into  numerous  con- 
troversies with  patrons  of  the  lines.  The  com- 
mission will  consist  of  the  Secretary  of  the 
Interior,  the  Secretary  of  Justice,  the  Secre- 
tary of  Finance,  the  assistant  Secretary  of 
State,  a  civil  engineer,  a  banker,  a  financier 
and  two  railway  experts. 


Kansas  City  Engineers  Meet 

The  program  for  the  Institute  for  City  En- 
gineers held  at  the  University  of  Kansas, 
March  14  to  18,  contained  many  interesting  ad- 
dresses. The  city  engineers  and  other  public 
officials  were  put  in  touch  with  new  develop- 
ments in  engineering  and  the  reliability  and 
durability  of  various  materials  was  shown  by 
actual  tests. 

Papers  were  read  on:  "City  Planning," 
"Reinforced-Concrete,"  "Water  Purification," 
"Manufacturing  as  a  Factor  in  City  Develop- 
ment," "Water  Softening,"  "Recent  Develop- 
ment in  Brick  Pavements,"  "Asphaltic-Con- 
crete  Pavements,"  "Brick  Rattling  Test  and 
Road  Materials  Test,"  "Concrete  Road  Build- 
ing," "Sewage  Disposal,"  and  "Testing  of 
Water  Meters."  Many  of  the  talks  were  illus- 
trated by  motion  pictures  and  proved  of  more 
than  ordinary  interest. 


Arizona  to  File  on  Power  Sites 

Attorney  General  Wiley  E.  Jones  has  re- 
quested Senators  Ashurst  and  Smith  and  Con- 
gressman Hayden  of  Arizona  to  introduce  legis- 
lation in  Congress  which,  it  is  hoped,  will  re- 
sult in  Arizona  being  granted  permission  to  file 
on  power  sites  on  navigable  rivers  in  that 
State,  particularly  along  the  Colorado  River 
in  the  Grand  Canyon. 


New  Asphalt  Boulevard  Planned 
for  San  Francisco 

Plans  for  the  new  Hunters  Point  Boulevard, 
to  extend  from  Railroad  Avenue  and  Evans 
Street  to  the  Hunters  Point  drydock,  are  be- 
ing made  in  the  office  of  M.  M.  O'Shaughnessy, 
city  engineer  of  San  Francisco.  The  boule- 
vard will  be  80  ft.  wide  and  paved  with  as- 
phalt on  a  6-in.  concrete  base  for  its  entire 
length.  The  maximum  grade  will  not  exceed 
4  per  cent.  This  is  one  of  a  series  of  pro- 
jects, which,  it  is  reported,  the  city  engineer 
has  outlined  for  the  coming  year  to  develop 
the  industrial  possibilities  of  the  lower  San 
Francisco  district. 


Iowa  State  Drainage  Association 
Elects  New  OflScers 

The  recent  meeting  of  the  Iowa  State  Drain- 
age Association  is  said  to  have  been  one  of  the 
most  successful  ever  held  and  it  is  believed 
that  those  in  attendance  fairly  represented  all 
phases  of  the  agricultural  interests  in  the 
United  States.  Representatives  attended  from 
Minnesota,  Illinois,  Missouri,  Michigan  and 
Washington,  D.  C,  and  the  success  of  the  1916 
meeting  is  credited  to  H.  M.  Sparboe,  the  retir- 
ing president,  who  had  held  oflice  for  five  years. 
The  officers  elected  for  the  ensuing  year  are: 
President,  J.  W.  Boyer,  Fort  Dodge;  vice-presi- 
dent, John  T.  Drug,  Stratford;  secretary,  F.  P. 
Costelloe,  Ames,  Iowa. 


Engineers   Call   Upon    Con- 
gress for  Real  Prepared- 
ness Measures 

Pass   Resolution  at  Military  Lecture  in  New 

York — Captain  Coiner  Describes  Selection  of 

Camp   Sites  and  Water   Sterilization 

Calling  upon  Congress  to  expedite  its  delib- 
erations on  the  army  and  navy  programs,  the 
members  of  the  New  York  military  lecture 
course,  representing  the  four  national  engi- 
neering societies,  passed  by  a  unanimous  vote 
Monday  night  a  resolution  demanding  from 
senators  and  representatives  at  Washington, 
legislation  based  on  the  opinion  of  experts, 
which  will  insure  adequate  national  defense. 
Copies  of  the  resolution  are  to  be  sent  out 
broadcast  so  as  to  leave  no  doubt  in  the  minds 
of  congressmen  as  to  the  exact  sentiment  of 
the  engineering  profession  on  the  subject  of 
military  preparedness. 

After  the  vote  had  been  taken.  Captain 
Richard  T.  Coiner,  Corps  of  Engineers,  U.  S. 
A.,  explained  the  methods  of  selecting  and 
laying  out  camp  sites,  sterilizing  drinking 
water  and  providing  facilities  for  the  dis- 
posal of  refuse.  Camp  sites,  he  said,  should 
be  located  on  high,  well  drained  ground,  al- 
though ideal  locations  are  rarely  found  in 
practice.  An  abundant  supply  of  pure  water 
is  a  camp  necessity,  and  where  the  purity  of 
the  water  is  in  doubt  some  means  of  steriliza- 
tion must  be  employed.  Heat  is  the  army's 
most  reliable  water  purification  agent. 

In  one  of  the  devices  the  incoming  raw 
water  was  jacketed  around  the  hot  sterilized 
water  so  that  by  an  exchange  of  heat  the 
effluent  was  cooled  and  the  raw  water  heated, 
thus  reducing  to  a  minimum  the  necessary 
amount  of  fuel.  Plain  boiling  of  water  in 
cans  is  practised  when  no  sterilizing  equip- 
ment is  at  hand,  but  Captain  Coiner  warned 
the  men  who  expect  to  go  to  camp  not  to  do 
any  water  sterilizing  experiments  on  the  com- 
pany cook's  stove.  "Nothing  makes  a  cook  so 
peevish,"  Captain  Coiner  said,  "as  to  have 
his  range  cluttered  up  with  the  men's  mess 
kits." 

Other  forms  of  sterilization  are  chemical 
treatment  in  canvas  bags  and  a  simple  type  of 
portable  mechanical   filter   using  a   coagulant. 

Captain  Coiner  concluded  his  address  by 
outlining  the  principle  precautions  to  take  in 
the  disposal  of  camp  refuse. 

Preparedness  Resolution  Passed 

The  resolution  passed  at  this  week's  meet- 
ing follows: 

"Engineers  assembled  in  public  meeting  on 
March  20,  1916,  under  the  auspices  of  the 
Engineers  Committee  on  Military  Lectures, 
believe  that  it  is  unworthy  a  great  nation 
like  the  United  States  and  that  it  is  danger- 
ous to  the  peace,  safety  and  liberty  of  its 
people,  to  remain  in  our  present  position  of 
inadequate  military,  naval  and  industrial  pre- 
paredness. 

"We  believe  that  between  pacificism  and 
militarism  there  is  a  just,  safe  and  proper 
ground,  greatly  in  advance  of  our  present  po- 
sition—a ground  which  involves  large  addi- 
tions to  both  the  navy  and  army,  a  large  in- 
crease in  our  schools  for  training  officers  and 
a  coordination  and  mobilization  of  the  physical 
and  industrial  resources  of  the  nation. 

"We  believe  that  this  nation  should  never 
make  war  except  to  enforce  peace;  that  when 
strongly  supported  by  armed  resources  its 
influence  in  maintaining  its  own  liberties  and 
rights,  and  the  liberties  and  rights  of  the  weak 
and  oppressed  throughout  the  Americas  will  be 
greatly  strengthened. 

"We  believe  that  Congress  should  give  due 
weight  to  the  opinion  of  experts  and  should 
then  appropriate  sufficient  money  to  put  the 
nation  in  a  position  of  defense  against  attack 
on   either  the   Atlantic  or  Pacific   Coast. 

"We  demand  that  our  Representatives  in 
Congress  act  in  accordance  with  this  expres- 
sion." 
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Scientists     Committee     Suggests 
Remedies  for  Panama  Slides 

That  navigation  through  the  Panama  Canal 
will  not  be  seriously  interrupted  by  slides  after 
the  present  obstructions  near  Culebra  have 
been  removed  is  the  conclusion  reached  in  a 
preliminary  report  made  public  March  16  by 
the  committee  of  scientists  and  engineers  ap- 
pointed by  President  Wilson  to  investigate 
conditions  at  the  Isthmus. 

The  committee  believes  that  every  available 
and  practicable  device  should  be  used  to  turn 
rain  from  ground  that  is  sliding  and  prevent 
its  entering  adjacent  ground,  and  it  suggests 
the  following  mfeasures: 

1.  Covering  slopes  with  vegetation. — The 
committee  believes  that  threatening  ground 
bordering  the  slides,  quiescent  slides,  and,  so 
far  as  practicable  active  slides  ,themselves 
should  be  sufficiently  covered  with  vegetation 
to  prevent  surface  wash. 

2.  Closing  peripheral  cracks. — Before  exten- 
sive movements  of  the  ground  occur  warning 
is  frequently  given  by  the  appearance  of  cracks 


the  University  of  Wisconsin,  chairman;  Gen. 
H.  L.  Abbott,  Corps  of  Engineers,  U.  S.  Army; 
John  C.  Branner,  geologist,  and  former  presi- 
dent of  Stanford  University;  Whitman  Cross, 
geologist  in  the  U.  S.  Geological  Survey;  R.  C. 
Carpenter,  professor  of  mechanical  engineer- 
ing in  Cornell  University;  Arthur  P.  Davis, 
chief  of  the  Reclamation  Service;  John  R. 
Freeman,  consulting  engineer.  Providence; 
J.  F.  Hayford,  dean  of  the  College  of  Engrineer- 
ing,  Nortwestern  University,  and  Harry  Field- 
ing Reid,  professor  of  engineering,  Johns  Hop- 
kins University. 

U.  S.  Coast  and  Geodetic  Survey  to 
Hold  Centennial  Exercises 

The  Centennial  Exercises  of  the  U.  S.  Coast 
and  Geodetic  Survey  will  be  held  April  5  and 
6  at  Washington,  D.  C.  The  meeting  sched- 
uled for  the  afternoon  of  April  5,  will  be  de- 
voted to  addresses  on  the  bureau  of  fisheries 
and  its  relation  to  the  U.  S.  Coast  and  Geo- 
detic Survey,  the  work  done  by  the  Survey  in 
the  field  of  terrestial  magnetism,  its  ocean  cur- 


National  Septic  Process  Pro- 
tective League  Formed 

Will  Defend  All  Suits  Against  Members  for 

Excessive   Royalties   for   Infringement 

of  Cameron  Septic-Tank  Patents 

The  National  Septic  Process  Protective 
League  was  formed  at  a  meeting  of  the  League 
of  Iowa  Municipalities,  held  in  Des  Moines, 
Iowa,  March  14.  Dr.  H.  M.  Bracken,  secretary 
of  the  Minnesota  State  Board  of  Health,  was 
elected  president  and  F.  G.  Pierce,  of  Mar- 
shalltown,  Iowa,  secretary-treasurer.  The  ob- 
ject of  the  leag:ue  is  to  defend  all  suits  filed 
against  its  members  for  the  infringement  of 
Cameron  septic-tank  patents.  All  munici- 
palities, corporations,  companies  and  individ- 
uals interested  in  sewage  disposal  are  eligible 
to  membership,  subject  to  the  approval  of  the 
executive  committee. 

Reason  for   Action 

Quite  recently  a  number  of  Iowa  munici- 
palities  have   been   notified   by  the   Cameron 
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peripheral  to  the  coming  slide.  As  soon  as 
they  are  formed  they  should  be  filled  up  in 
order  that  they  may  not  intercept  surface 
water. 

3.  Drainage  of  undisturbed  and  threatened 
areas. — Undisturbed  and  threatened  areas  near 
the  slides  should  be  thoroughly  drained  both  by 
surface  and  by  tile  drainage,  to  keep  as  much 
water  out  of  them  as  possible,  for  they  may 
become  unstable  and  they  may  supply  water 
to  the  slides.  Experiments  with  tile  drainage 
on  a  small  scale  would  soon  show  whether  it 
is  effective  enough  to  justify  its  extension. 

4.  Drainage  of  the  great  slides. — A  complete 
system  of  open  drains  should  be  established  on 
the  great  slides  and  the  water  carried  away  as 
directly  as  possible. 

5.  Drainage  by  tunnels. — Drainage  by  means 
of  tunnels  might  be  adapted  to  a  few  special 
cases,  but  should  be  tried  with  caution,  and 
extended  only  in  cases  which  promise  results 
commensurate  with  the  cost. 

6.  Sluicing. — It  is  suggested  also  that  a  cut 
be  made  by  sluicing  in  the  East  Culebra  slide, 
starting  at  an  appropriate  point  on  the  canal 
and  diverging  from  it  diagonally  in  a  general 
southeasterly  direction,  in  the  zone  of  gentle 
slopes  and  in  such  a  position  as  to  reach  the 
large  pond  which  now  exists  on  the  slide. 

"In  addition  to  the  immediate  remedial  meas- 
ures suggested  above,  there  are  certain  obser- 
vations and  protective  measures  which  should 
be  undertaken  with  a  view  to  the  future.  A 
few  slides  are  now  in  motion,  but  many  more 
are  quiescent,"  the  report  adds. 

The  report  was  prepared  by  a  committee  con- 
sisting of  Charles  R.   Van   Hise,  president  of 


rents  and  deep  sea  explorations  and  U.  S. 
Geological  Survey  and  its  relation  to  the  U.  S, 
Coast  and  Geodetic  Survey. 

In  the  evening  the  program  will  be  devoted 
to  exploiting  the  part  the  Coast  and  Geodetic 
Survey  has  played  in  the  development  of  com- 
merce, and  the  relations  between  it  and  the 
Lighthouse  Service.  Brig.-Gen.  W.  M.  Black, 
Corps,  of  Engineers,  U.  S.  A.,  will  talk  on  the 
relation  of  the  U.  S.  Corps,  of  Engineers  to 
the  Coast  and  Geodetic  Survey,  and  George  W. 
Little  will  speak  on  the  subject  of  hydrography 
and  charts. 

The  afternoon  of  April  6  will  be  devoted  to 
discussions  of  the  contributions  of  the  Coast 
Survey  to  geodesy  and  physical  geography  and 
the  international  work  of  the  Survey  will  be 
discussed.  President  Wilson  will  speak  at  the 
banquet  to  be  held  on  the  evening  of  April  6 
which  will  end  the  meeting. 


Harrisburg  Board  of  Public  Works 
Is  No  More 

The  Harrisburg  Board  of  Public  Works, 
after  directing  the  expenditure  of  $2,250,000 
in  public  improvements,  including  a  filtration 
plant  costing  $325,000;  a  sewage  improve- 
ment costing  $365,000;  a  dam  across  the  Sus- 
quehanna, $82,000;  a  bridge  over  the  Pennsyl- 
vania Railroad  tracks,  $366,000;  and  construc- 
tion of  a  river  wall  and  intercepting  sewers, 
$333,000,  has  been  abolished.  All  of  the  work 
is  completed  with  the  exception  of  a  small 
amount  on  the  river  dam  which  will  be  finished 
this  spring. 


Septic  Tank  Company  of  patent  infringement 
for  the  use  of  septic  tanks,  filters  and  other  ap- 
purtenances of  sewage  disposal  plants.  It  was 
to  consider  these  claims  for  royalties  on  sew- 
age disposal  plants  that  the  meeting  was 
called. 

Prof.  A.  Marston,  Ames,  Iowa,  discussed  the 
development  of  septic  tanks  and  the  litigation 
in  regard  to  the  claims  for  royalties.  H.  E. 
Sampson,  assistant  attorney  general  of  Iowa, 
explained  the  legal  status  of  the  Cameron 
claims,  especially  in  the  light  of  the  recent  de- 
cision against  the  city  of  Winchester,  Ky. 

Following  a  general  discussion  a  committee 
on  organization  brought  in  a  resolution  which 
stated  that  demands  for  excessive  royalties  on 
account  of  certain  alleged  patents  were  being 
made;  that  able  attorneys  advised  that  the 
patent  has  already  expired;  that  the  interests 
of  the  general  public  can  best  be  protected  by 
contesting  the  validity  of  the  alleged  patent, 
by  ascertaining  the  scope  of  its  claims  and 
by  refusing  to  pay  royalties  until  after  the 
courts  of  final  juridiction  have  upheld  validity 
of  the  patent  and  the  liability  for  royalties. 

Contributions 

For  raising  funds  it  was  recommended  that 
assessments  be  based  on  population  of  munici- 
palities graduated  as  follows:  $10  for  tovms 
of  less  than  2000  people;  -?15  up  to  5000;  $20 
up  to  10,000;  $25  up  to  20,000;  $30  up  to 
50,000  and  $35  for  more  than  50,000  people. 

The  board  of  direction  is  made  up  of  two 
representatives  from  each  State  and  the  ex- 
ecutive committee  will  consist  of  the  officers 
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and  four  directors  chosen  by  the  board,  C.  A. 
Haskins,  Paul  Hansen  and  Lafayette  Higgins 
of  the  Kansas,  Illinois  and  Iowa  State  Boards 
of  Health  respectively,  were  chosen  for  the 
executive  committee,  with  Prof.  A.  Marston, 
Iowa  State  College,  as  the  fourth  advisory 
member.  The  following  directors  were  elected : 
For  Iowa,  Dr.  J.  F.  Cole,  president.  League 
of  Iowa  Municipalities,  and  Lafayette  Higgins ; 
Kansas,  C.  A.  Haskins;  Ohio,  W.  H.  Dittoe, 
engineer  State  Board  of  Health ;  Illinois,  Lang- 
don  Pearse,  assistant  engineer.  Sanitary  Dis- 
trict of  Chicago,  and  Paul  Hansen ;  California, 
W.  J.  Locke,  secretary,  League  of  California 
Municipalities,  and  Charles  Oilman  Hyde,  con- 
sulting engineer,  State  Board  of  Health;  Min- 
nesota, H.  A.  Whittaker,  State  Board  of 
Health,  and  G.  A.  Gsell,  secretary'  Minnesota 
League  of  Municipalities.  To  fill  vacancies 
and  to  represent  states  not  sending  delegates 
directors  will  be  named  and  approved  by  the 
president  and  the  secretary.  About  thirty-five 
deelgates  from  the  four  States  noted  were  in 
attendance. 

Letters  from  the  Cameron  Septic  Tank  Com- 
pany were  quoted  from  to  the  effect  that  the 
alleged  infringements  of  the  Cameron  septic 
tank  patents  are  not  confined  to  what  are 
frankly  called  "septic  tanks,"  but  extend  "to 
those  which  employ  putrefactive  reduction  of 
sewage  solids,  but  which  for  purposes  of  eva- 
sion have  been  styled  'sedimentation'  or  'set- 
tling tanks,'  as  well  as  to  the  more  recently 
exploited  'Imhoff'  or  'two-story'  septic  tank." 
The  terms  for  licenses  are  based  on  the  cost  of 
the  plant,  upon  the  length  of  time  it  has  been 
in  operation,  and  are  3  per  cent  per  annum 
on  the  original  cost  of  the  complete  plant  and 
subsequent  additions,  "including  the  tanks, 
contact  beds,  filters  or  other  appurtenances, 
for  the  number  of  years  each  plant  has  been 
in  operation  to  date  of  settlement,  plus  an  ad- 
ditional 3  per  cent  for  the  remaining  unex- 
pired term  of  the  patent." 


Competition  for  Designs  of  Work- 
men's Houses 

As  announced  briefly  in  the  Eng^ineering 
Record  last  week,  the  National  Americaniza- 
tion Committee,  through  a  sub-committee 
known  as  the  Housing  Competition  Committee, 
will  award  prizes  for  the  best  designs  for  low- 
cost  houses  for  immigrants.  The  object  is  to 
encourage  the  speedy  adoption  of  American 
standards  of  living.  As  a  first  step  in  this 
direction  the  housing  must  be  satisfactory. 
Since  these  buildihgs  must  rent  at  a  very  low 
price,  economy  of  construction  and  mainte- 
nance are  vital. 

Full  details  as  to  the  competition,  which  is 
open  to  engineers,  architects  and  all  interested 
in  the  subject,  can  be  obtained  by  addressing 
the  National  Americanization  Committee,  at 
18  West  Thirty-fourth  Street,  New  York  City. 
The  following  paragraphs  give  the  chief  fea- 
tures : 

Plans  Desired 

The  competition  has  two  broad  divisions: 
the  design  of  workmen's  houses,  and  the  de- 
sign of  substitutes  for  derailed  box  cars,  com- 
monly used  to  house  construction  gangs  on 
railways. 

The  first  division  includes  the  following 
house  plans: 

1-A :  House  for  single  family,  with  two  bed- 
rooms. 

1-B:  House  for  single  family,  with  three 
bedrooms. 

2.  House  for  family  vnth  four  lodgers.  Ac- 
commodations for  lodgers  to  be  entirely  sepa- 
rate from  those  of  the  family,  except  as  to  the 
dining  room. 

3.  Boarding  house  for  thirty  single  lodgers. 
Details  as  to  the  conditions  governing  the 

design  of  substitutes  for  the  freight  car  are 
not  yet  available. 

Cieneral  Conditions   and   Prizes 

In  the  housing  competition,  the  buildings  are 
to  be  suitable  for  industrial  communities  not 


exceeding  35,000  in  population.  The  density 
to  be  provided  is  that  of  sixty-five  people  to  the 
net  acre.  Two  persons  are  allowed  to  each 
sleeping  room. 

Competitors  are  invited  to  include,  in  their 
specifications,  methods  of  construction  adapted 
to  the  plans  which  they  submit.  The  merits  of 
these  suggested  methods  and  materials  will  be 
considered  by  the  jury  in  making  the  awards. 

The  committee  has  found  it  desirable  to 
change  the  prizes  from  the  amounts  announced 
in  the  Engineering  Record  last  week.  The 
total  of  the  awards,  however,  will  be  the  same 
as  before.  For  each  of  the  four  problems  in 
the  housing  competition  there  will  be  a  first 
prize  of  $300  and  a  second  prize  of  $100.  For 
excellence  of  construction  there  will  be  a  single 
prize  of  $200. 

The  prizes  in  the  competition  for  a  substi- 
tute for  the  freight  car  total  $600. 

On  the  jury  of  awards  is  one  engineer,  Mor- 
ris Knowles,  of  Pittsburgh.  On  the  housing 
competition  committee  are  the  following  en- 
gineers :  Charles  Whiting  Baker,  editor.  En- 
gineering News;  E.  L.  Corthell,  president, 
American  Society  of  Civil  Engineers;  Gano 
Dunn,  chairman.  Engineering  Foundation; 
Morris  Knowles,  consulting  engineer,  Pitts- 
burgh; E.  J.  Mehren,  editor.  Engineering 
Record;  Calvin  W.  Rice,  secretary,  American 
Society  of  Mechanical  Engineers;  William  J. 
Wilgus,   consulting   engineer.   New   York. 


Course  in  Proper  Uses  of  Lumber 
at  State  College  of  Washington 

A  course  of  instruction  in  the  proper  uses 
of  lumber  is  being  offered  by  the  State  College 
of  Washington,  Pullman,  Wash.  Many  of  the 
colleges  and  universities  have  included  this 
course  in  the  regular  curriculum,  Syracuse 
University  being  one  of  the  latest  to  take  the 
step.  The  first  courses  of  this  nature  were 
given  in  Wisconsin,  where  the  state  university 
extension  division  has  also  offered  a  course  in 
Milwaukee  for  practical  men.  The  Wisconsin 
lectures  are  given  by  a  member  of  the  forest 
products  laboratory,  maintained  by  the  federal 
government,  but  the  work  is  sponsored  by  the 
University  of  Wisconsin.  The  Milwaukee 
class  numbers  63  members,  representing  30 
corporations,  many  of  the  students  being  in 
the  class  on  office  time.  The  course  in  Wis- 
consin covers  such  subjects  as  the  structure 
and  identification  of  wood,  seasoning  methods 
of  wood  preservation  and  fire  retardants.  The 
course  also  specifies  why  certain  woods  are 
best  fitted  for  special  uses.  The  Washington 
course  provides  extensive  work  based  on  a 
specially  prepared  textbook,  in  10  assignments, 
as  follows:  "The  Structure  of  Wood";  "Phy- 
sical Properties  of  Wood";  "Standard  Grades 
and  Sizes";  "Structural  Timbers";  "Season- 
ing and  Preservation  of  Wood";  "Paints  and 
Stains";  "Lumber  Prices";  "Cost  of  Wood 
Construction";  "Specific  Uses  of  Woods,"  and 
"Selection  of  Materials." 


News  of  Engineering  Societies 

The  Engineers'  Club  of  Kansas  City  held  a 
smoker  last  evening  at  which  an  effort  was 
made  to  formulate  plans  for  a  good  road  cam- 
paign. 

The  Springfield  Engineers'  Club  held  a  meet- 
ing March  13  at  which  the  proposed  bond  issue 
of  $1,500,000  for  improving  roads  in  Sanga- 
mon County  was  the  subject  of  discussion. 

The  Manitoba  Branch  of  the  Canadian 
Society  of  Civil  Engineers  will  hold  a  meetirg 
at  Winnipeg  April  6,  when  M.  C.  Henry  will 
present  a  paper  entitled  "Prairie  Stream  Dis- 
charge." 

The  Engineers'  Club  of  Philadelphia  has  ar- 
ranged for  a  series  of  lectures  on  military  en- 
gineering to  be  delivered  by  Col.  George  A. 
Zinn,  Corps  of  Engineers,  U.  S.  A.,  April  1, 
8,  15  and  29. 

The  Sociedad  Cubana  de  Ingenieros  will  hear 
Jorge  Brodermann  speak  on  "Construction  of 


a  Railroad  Between  the  Keys  in  the  Bay  of 
Caibarien"  at  the  April  meeting  of  the  society, 
to  be  held  at  76  Marti,  Havana,  Cuba. 

The   American   Society   of   Civil   Engineers 

will  meet  April  5  in  New  York  City  to  discuss 
a  paper  by  A.  C.  Janni  entitled  "Method  of 
Designing  a  Rectangular  Reinforced  Concrete 
Flat  Slab,  Each  Side  of  Which  Rests  on  Either 
Rigid  or  Yielding  Supports." 

The  Utah  Society  of  Engineers  has  added 
sixteen  new  members  to  its  list  in  the  last 
few  weeks.  At  a  meeting  held  March  17, 
A.  C.  Watts  read  a  paper  entitled  "Safety 
First  in  Coal  Mines"  and  L.  E.  Abbott  of  the 
Oregon  Short  Line  also  spoke. 

The  Engineers'  and  Architects'  Association 
of  Southern  California  held  a  meeting  in  Los 
Angeles,  March  17.  G.  A.  Reichard,  who  re- 
cently returned  from  a  business  trip  to  Japan, 
gave  an  illustrated  talk  on  China,  Japan  and 
the  Philippines.  Kiyo  Sue  Inui,  a  debater  and 
lecturer,  spoke  on  "America  vs.  Japan." 

The  Engineers'  Club  of  Seattle  heard  N.  A. 
Bowers,  Pacific  Coast  editor  of  the  Engineer- 
ing Record,  speak  on  "Co-operation  Among 
Engineers,"  at  a  luncheon  held  March  16.  W. 
T.  Batcheller,  assistant  engineer  in  the  city 
light  department  of  Seattle,  spoke  on  "Engi- 
neering Features  Entailed  in  Construction  of 
the  Lake  Union  Steam  Auxiliary  Power  Plant." 

The  Montana  Society  of  Engineers  has  issued 
the  first  number  of  a  publication  to  be  called 
the  Quarterly  Journal  of  the  Montana  Society 
of  Engineers.  The  object  of  the  publishing 
committee  will  be  to  keep  a  printed  history  of 
engineering  enterprises  conducted  by  the  mem- 
bers of  the  society  and  to  further  the  interests 
of  all  members  in  every  possible  way.  The 
headquarters  of  the  society  are  in  Butte. 

The  Engineers'  Club  of  Kansas  City  recently 
held  its  annual  dinner  at  which  Major  S.  A. 
Cheney,  Corps  of  Engineers,  U.  S.  A.,  who  is 
in  charge  of  the  Engineers'  School  at  Fort 
Leavenworth,  Kan.,  told  of  the  manifold  duties 
of  engineers  in  time  of  war.  He  described  a 
trip  in  an  aeroplane  over  the  entire  length 
of  a  division  whose  men,  horses,  guns,  equip- 
ment, ammunition  train,  supply  trains,  pontoon 
trains,  engineers  corps,  hospital  corps,  etc., 
occupied  about  25  miles  of  road. 

The    Engineers'    Society    of    Pennsylvania, 

which  now  has  over  700  members,  will  hold 
its  annual  banquet  at  the  Harrisburg,  Pa.,  this 
evening.  Henderson  Gilbert  of  Harrisburg 
will  be  toastmaster  and  the  principal  speakers 
will  be  A.  T.  Dice,  the  new  president  of  the 
Philadelphia  &  Reading,  Frederick  W.  Fleitz, 
former  deputy  attorney  general  of  Pennsyl- 
vania, Colonel  Biddle,  Corps  of  Engineers, 
U.  S.  A.,  J.  V.  W.  Reynders  of  Steelton,  and 
Quincy  Bent,  general  manager  of  the  Penn- 
sylvania Steel  Company  at  Steelton,  Pa. 


Personal  Notes 


Albert  A.  Northrop,  formerly  of 
the  firm  of  Seabury  &  Northrop,  101  Park 
Avenue,  New  York  City,  sails  April  1  for 
Montevideo,  Uruguay,  where  he  will  be  con- 
nected with  the  construction  of  sewage  dis- 
posal and  water  supply  systems  for  various 
cities  in  that  country.  His  headquarters  will 
be  at  Montevideo. 

Charles  E.  Hewes  has  been  appointed 
city  manager  and  city  engineer  of  Alhambra, 
Cal.  The  two  offices  were  recently  combined 
and  Mr.  Hewes  will  have  the  supervision  of 
all  branches  of  the  city  government,  including 
the  street,  building  inspectors',  plumbing  and 
electrical  inspectors'  and  police  departments, 
and  the  city  treasurer's  office.  He  will  also 
do  the  purchasing  for  all  departments.  It  is 
believed  that  under  the  new  arrangement  the 
city  government  will  be  operated  on  a  more 
efficient  and  economical  basis. 
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Thomas  A.  Shepperd,  vice-president 
of  the  T.  A.  Gillespie  Company,  whose  appoint- 
ment as  general  manager  for  the  Ulen  Con- 
tracting Company,  on  its  $5,500,000  water- 
works and  sewerage  systems  contract  in  Uru- 
guay is  noted  elsewhere  in  these  pages,  first 
engaged  in  engineering  work  in  1900  with  the 
Denver  Union  Water  Company.  Since  then 
he  has  been  on  railway  irrigation,  municipal 
and  hydraulic  work  in  this  country,  Alaska 
and  Mexico.  He  was  in  the  latter  country 
for  five  years,  and,  as  a  member  of  the  con- 
tracting firm  of  McQuatters  &  Shepperd,  com- 
pleted work  there  to  a  value  of  $1,000,000. 
As  engineer  of  the  Board  of  Public  Works  of 
the  State  of  Chihuahua,  he  had  charge  of  the 
design  and  construction  of  public  works  to 
a  value  of  $3,000,000. 

N.  E.  Hawkins  will  leave  his  position 
as  chief  engineer  of  the  department  of  water- 
works of  Youngstown,  Ohio,  to  become  chief 
engineer  for  the  W.  M.  Henderson  Construc- 
tion Company  of  Youngstown,  April  1.  After 
being  graduated  from  the  engineering  depart- 
ment of  the  Ohio  State  University  in  1907, 
Mr.  Hawkins  became  assistant  engineer  with 
E.  G.  .Bradbury,  consulting  engineer,  of  Colum- 
bus, Ohio,  which  position  he  held  for  two 
years.  Sandusky,  Ohio,  claimed  him  as  assist- 
ant city  engineer  for  three  years,  after  which 
he  accepted  the  position  of  assistant  city  en- 
gineer of  Youngstown.  Mr.  Hawkins'  present 
work  includes  the  design  and  construction  of 
a  new  $650,000,  30,000,000-gal.  filtration  plant 
for  the  city  of  Youngstown. 

Tribus  &  Mass  A,  consulting  engineers, 
86  Warren  Street,  New  York  City,  for  19  years 
consulting  engineer  for  the  borough  of 
Chatham,  N.  J.,  has  been  re-engaged  to  con- 
tinue the  work  the  firm  has  been  handling. 

Charles  S.  Carroll  has  resigned 
from  the  civil  engineering  faculty  of  Ohio 
State  University  to  become  associated  with 
the  Ferro  Concrete  Construction  Company  of 
Cincinnati,  Ohio. 

S.  G.  S  w  I G  A  R  T  will  leave  the  U.  S. 
Reclamation  service  to  engage  in  civil  and  hy- 
draulic consulting  engineering  practice  in 
Missoula,  Mont.,  April  1.  He  has  just  com- 
pleted four  years  of  service  as  irrigation  man- 
ager of  the  Flathead  project,  and  previous 
to  that  was  engaged  in  civil  engineering  work 
in  Colorado.  Mr.  Swigart's  experience  during 
the  past  nine  years  has  been  in  the  design 
and  construction  of  important  irrigation  struc- 
tures, preceding  which  he  practised  civil  en- 
gineering in  Akron,  Ohio,  and  spent  several 
years   on    railroad    location    and   construction. 

Webster  L.  Benham,  chief  engineer 
and  manager  of  the  Benham  Engineering  Com- 
pany of  Oklahoma,  Okla.,  has  become  city 
engineer  of  Blackwell,  Okla.  Mr.  Benham  is 
a  graduate  of  the  engineering  department  of 
Columbia  University  and  his  engineering  e.K- 
perience  covers  a  period  of  nine  years,  during 
which  he  has  been  engaged  in  the  construc- 
tion of  buildings,  making  of  special  surveys 
and  has  done  a  great  deal  of  sanitary  engi- 
neering work.  He  has  been  engaged  in  con- 
sulting engineering  practice  in  Oklahoma  since 
1913,  during  which  time  he  has  personally  de- 
signed and  had  charge  of  a  large  amount  of 
work. 

■  Howard  W.  Holmes  has  left  his  posi- 
tion in  the  bureau  of  highways  and  bridges  of 
the  department  of  public  works  of  Oregon  to 
open  an  office  in  the  Northwestern  Bank  Build- 
in,  Seattle,  Wash.,  where  he  will  practice  as 
a  consulting  eng^ineer. 

George  A.  Johnson,  consulting  en'^i- 
neer  and  sanitary  expert,  150  Nassau  Street, 
New  York,  has  been  engaged  by  the  borough 
of  Matawan,  N.  J.,  to  prepare  plans  and  speci- 
fications for  a  sewerage  system  and  sewage 
disposal  works,  and  supervise  the  construction 
thereof. 

Earl  A.  Zeisloft  has  been  appointed 
city  engineer  of  Akron,  Ohio,  succeeding  J.  E. 
Gehres,   resigned. 


James  G.  Griffiths,  formerly  super- 
intendent of  the  Alleghany  Light  Company  of 
New  Kingston,  Pa.,  is  now  connected  with  the 
Tri-cities  Water  Company  at  Monessen,  Pa. 

George  W.  Gardner,  whose  appoint- 
ment as  borough  engineer  of  Madison,  N.  J., 
was  recently  announced  in  these  columns,  has 
been  appointed  engineer  for  the  Township  of 
Chatham.  The  new  work  will  be  in  addition 
to  his  duties  at  Madison,  and  as  consulting 
engineer  for  other  towns. 

Wilbur  T.  Mills  Company  has 
been  incorporated  to  conduct  an  architects'  and 
engineers'  office  in  Columbus,  Ohio.  The 
officers  of  the  company  are:  President,  Wil- 
bur T.  Mills;  vice-president,  Edwin  Rossbach, 
and  secretary-treasurer,  M.  Lawrence  Mills- 
paugh. 

K.  A.  Sinclair,  formerly  engineer  on 
the  Columbia  Highway  in  Oregon,  has  been 
appointed  Douglas  County  road  superintendent, 
with  offices  at  Roseburg. 

H.  Jay  Hoffert,  construction  engineer 
with  the  Bell  Telephone  Company  at  Harris- 
burg,  Pa.,  has  resigfned  to  become  sales  agent 
for  the  International  Correspondence  Schools. 
Mr.  Hoffert  is  a  graduate  of  Cornell  Univer- 
sity. 

Samuel  B.  Fisher,  formerly  chair- 
man of  the  valuation  committee  of  the  Mis- 
souri, Kansas  &  Texas  Railway  has  been  ap- 
pointed consulting  engineer  of  that  road. 

Gordon  C.  Douglas  has  been  ap- 
pointed city  engineer  of  Covina,  Cal.  Mr. 
Douglas  was  for  several  years  with  the  U.  S. 
Geological  Survey,  working  in  the  California 
branch  as  a  topographer  and  surveyor. 

Joseph  P.  Bayne,  after  thirty-one 
years  of  continuous  service  with  the  city  of 
Cleveland,  Ohio,  has  resigned  to  accept  the 
position  of  engineer  of  paving  for  the  Cleve- 
land Railway  Company.  Mr.  Bayne  assumed 
his  new  position  March  1. 

G.  C.  W  I  L  L  s  0  N,  formerly  principal  as- 
sistant engineer  in  charge  of  the  construction 
of  what  is  said  to  be  the  largest  fuming  sul- 
phuric acid  plant  in  the  world  for  E.  L  du 
Pont  de  Nemours  &  Company  at  Hopewell,  Va., 
has  completed  his  work  there  and  is  now  build- 
ing a  similar  plant  for  the  Hercules  Powder 
Company  at  Kenil,  N.  J. 

A.  A.  Baker,  formerly  engineer-drafts- 
man for  the  Pennsylvania  Steel  Company  at 
Steelton,  Pa.,  has  resigned  to  become  superin- 
tendent of  construction  for  the  Henry  Kop- 
peras  Company,  coke  oven  builders,  of  Pitts- 
burgh. 

William  R.  Roy,  Washington  State 
highway  commissioner  since  1913,  has  resigned 
his  position  on  account  of  ill  health.  His  res- 
ignation will  be  effective  as  soon  as  a  new 
commissioner  can  be  appointed. 

Joseph  B.  Baker  has  been  promoted 
from  assistant  supervisor  for  the  Pennsylvania 
Railroad  System  at  Newport,  Pa.,  to  super- 
visor in  the  office  of  the  assistant  to  the  gen- 
eral manager.  Mr.  Baker  was  graduated  from 
the  University  of  Pennsylvania  in  1905  and 
entered  the  service  of  the  Pennsylvania  on 
July  1  of  that  year  as  rodman  in  the  construc- 
tion department.  He  was  made  transitman  at 
Altoona,  Pa.,  in  1905  and  was  advanced  to  as- 
sistant supervisor. 

Crowell  M.  Dennis,  formerly  tran- 
sitman in  the  office  of  the  engineer  of  main- 
tenance-of-way  of  the  Pennsylvania,  is  now 
assistant  supervisor  on  the  Cresson  Division 
of  that  road.  Mr.  Dennis  was  graduated  from 
the  civil  engineering  department  of  Princeton 
University  in  1909.  He  entered  the  service  of 
the  Pennsylvania  Railroad  in  June,  1910,  as 
rodman  on  the  Baltimore  division  and  in  1915 
he  was  appointed  transitman  in  the  office  of 
the  engineer  of  maintenance-of-way  at  Phila- 
delphia. 


William  H.  Becker  has  severed  his 
connection  with  the  Arizona  Eastern  Railroad 
to  act  as  consulting  engineer  for  the  Gila 
County  Road  Department,  with  headquarters 
at  Globe,  Ariz.  Mr.  Becker  will  handle  the 
road  work  that  is  being  done  under  a  $3,500,000 
bond  issue. 

C.  H.  Johnson  has  resigned  from  the 
position  of  engineer  of  construction  for  the 
Nashville,  Chattanooga  &  St.  Louis  Railway 
to  accept  an  appointment  as  superintendent  for 
the  Gould  Contracting  Company  of  Nashville. 

W.  B.  Lewis,  who  was  recently  engaged 
in  making  surveys  and  investigating  the  in- 
dustrial possibilities  of  nothern  Patagonia  for 
the  Argentine  government,  is  now  superin- 
tendent of  Yosemite  National  Park,  California. 

George  N.  Adams  has  been  appointed 
city  engineer  of  Tropico,  Cal.  Mr.  Adams  has 
been  engaged  in  engineering  work  in  Cali- 
fornia since  1905.  He  was  recently  chief  of 
party  for  the  Imperial  District,  making  topo- 
graphical and  canal  location  surveys. 

Otis  A.  Barge,  after  two  years  as 
superintendent  of  construction  for  Albert 
Kahn,  architect,  of  Detroit,  has  become  asso- 
ciated with  Allen  J.  Krebs,  general  contractor, 
of  Birmingham,  Ala.,  and  will  have  charge  of 
the  new  office  of  that  concern  at  Atlanta,  Ga. 

C.  D.  Conway  has  returned  to  his  posi- 
tion as  superintendent  for  the  Los  Molinos 
Land  Company,  Los  Molinos,  Cal.  He  will 
begin  the  preparation  of  ditches  for  the  1916 
irrigation  season,  which  begins  April  1.  Aside 
from  cleaning  and  repairing  the  ditches,  a 
number  of  wooden  flumes  are  to  be  replaced 
with  steel  ones  and  the  ditch  along  the  west 
bank  of  Antelope  creek  is  being  replaced  by 
concrete.  Mr.  Conway  was  engaged  in  the 
building  of  reinforced-concrete  bridges  in  Cali- 
fornia previous  to  accepting  his  present  posi- 
tion. 

Henry  E.  Elrod  of  Dallas,  Tex.,  has 
been  retained  by  the  city  of  Coleman  to  de- 
sign and  supervise  the  construction  of  a  rein- 
forced-concrete  reservoir. 

Agnew  T.  Dice,  formerly  vice-president 
and  general  manager  of  the  Philadelphia  & 
Reading  Railway,  was  appointed  president  of 
that  road  March  15  to  succeed  the  late  Theo- 
dore Voorhees.  He  entered  railway  service  in 
1881  in  the  engineering  department  of  the 
Pennsylvania,  and  a  year  later  was  appointed 
superintendent  of  signals  for  the  New  York 
Central  &  Hudson  River  Railroad,  which  posi- 
tion he  held  until  his  appointment  as  superin- 
tendent of  the  Atlantic  City  Railroad  in  1894. 
He  was  made  assistant  superintendent  of  the 
Reading  division  of  the  Philadelphia  &  Read- 
ing in  January,  1896,  and  a  month  later  was 
appointed  superintendent  of  the  Shamokin  di- 
vision. He  \yas  promoted  to  general  superin- 
tendent in  1903  and  in  1910  was  made  general 
manager.  Mr.  Dice  was  appointed  a  vice- 
president  in  1913. 

C.  P.  Bowie  is  no  longer  engineer  of  the 
Associated  Pipe  Line  Company  of  San  Fran- 
cisco. He  left  that  position  to  become  petro- 
leum engineer  for  the  U.  S.  Bureau  of  Mines, 
with  headquarters  in  San  Francisco. 

Frank  P.  McKibben,  professor  of 
civil  engineering  at  Lehigh  University,  has 
been  elected  vice-president  of  the  People's 
Trust  Company,  South  Bethlehem,  Pa.  He 
will  continue  his  services  as  professor  of  civil 
engineering. 

W.  P.  Chapman,  formerly  highway  en- 
gineer for  Olmstead  County,  Minn.,  with  head- 
quarters at  Rochester,  is  now  superintendent 
of  roads  for  Rice  County,  with  headquarters 
at  Faribault,  Minn. 

Gilbert  K.  Cooper  has  resigned  his 
position  as  chief  engineer  of  the  United  Fruit 
Company,  Costa  Rica  Division,  to  accept  an 
appointment  as  inspector  with  the  Chicago 
Union  Station  Company. 
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C.  B.  L  A  M  o  N  T,  manager  and  consulting 
engrineer  for  the  Skinner  &  Eddy  Corporation, 
Seattle's  newest  shipbuilding  concern,  has 
opened  private  offices  in  the  Hope  Building. 
He  will  continue  to  act  as  consulting  engineer 
for  the  Skinner  &  Eddy  Corporation,  and,  in 
addition,  will  conduct  a  consulting  engineering 
practice.  Mr.  Lamont  was  graduated  from 
Cornell  University  in  1900  and  has  been  en- 
gaged in  work  on  the  Pacific  Coast  ever  since. 

Karl  F.  Keeler  of  Provo,  Utah,  has 
been  appointed  engineer  of  the  new  high  line 
of  the  government's  Strawberry  Valley  project. 

Richard  H.  Jamison  has  been  ap- 
pointed city  engineer  for  Alameda,  Cal.  He  is 
a  graduate  of  the  University  of  Pennsylvania 
and  has  been  a  resident  of  California  for  about 
15  months. 

R.  Boone  Abbott,  formerly  division 
engineer  of  the  Philadelphia  &  Reading,  with 
headquarters  at  Harrisburg,  Pa.,  has  been  ap- 
pointed superintendent  of  the  Shamokin  divi- 
sion of  that  road,  with  headquarters  at  Tam- 
aqua.  Pa.  Mr.  Abbott  studied  engineering 
while  a  draughtsman  in  the  office  of  the  divi- 
sion engineer  at  Reading.  He  was  born  in 
Philadelphia  and  entered  the  employ  of  the 
Reading  in  1900 ;  in  1905  he  was  made  assistant 
engineer  at  Reading,  and  later  in  that  year 
became  assistant  supervisor  at  Harrisburg. 
In  March,  1906,  Mr.  Abbott  was  transferred 
to  the  New  York  Division,  with  headquarters 
at  Philadelphia,  where  he  remained  until  April, 
J909,  when  he  was  transferred  to  Pottsville. 
He  became  division  engineer  of  the  Harrisburg 
division  in  March,  1910. 

C.  H.  E  w  I N  G  has  been  promoted  from 
general  superintendent  of  the  Philadelphia  & 
Reading  to  succeed  A.  T.  Dice  as  general  man- 
ager of  that  road.  Mr.  Ewing  came  to  the 
Reading  as  rodman  in  the  construction  depart- 
ment and  at  the  age  of  twenty  he  was  assist- 
ant engineer  of  construction.  His  rise  was 
rapid  and  in  1893  he  became  chief  engineer  of 
the  Central  New  England  Railway.  He  re- 
turned to  the  Reading  in  1902  and  in  1913 
became  general  superintendent  of  the  system. 

J.  E.  Turk  has  been  appointed  general 
superintendent  of  the  Philadelphia  &  Reading, 
succeeding  C.  H.  Ewing.  Mr.  Turk  came  to 
the  Reading  in  1889  as  superintendent  of  the 
Reading  division  and  in  1903  was  made  super- 
intendent of  the  Shamokin  division,  which  po- 
sition he  held  until  his  new  appointment. 

George  E.  Scarf e,  who  has  been 
superintendent  of  electric  power  and  water 
in  the  Grass  Valley-Nevada  City  (Cal.)  dis- 
trict of  the  Pacific  Gas  &  Electric  Company 
for  many  years,  has  tendered  his  resignation  to 
take  effect  March  31.  Mr.  Scarfe  is  leaving 
fhe  company  to  take  up  consulting  engineer- 
ing, specializing  in  mechanics,  electricity  and 
hydraulics. 

W.  G.  Turner  of  Fort  Worth  has  been 
elected  president  of  the  Texas  State  Good  Road 
Association  for  the  ensuing  year. 

James  Allen,  former  chief  engfineer 
of  the  Washington  State  Highway  Commis- 
sion, has  been  appointed  state  highway  com- 
missioner to  succeed  William  R.  Roy.  Mr. 
Allen  immediately  announced  the  appointment 
of  George  F.  Cotterill,  former  Mayor  of 
Seattle,  as  chief  engineer  of  the  commission. 
The  appointment  of  Messrs.  Allen  and  Cotterill 
became  effective  March  20.  James  Allen  came 
to  the  state  highway  board  in  1909  as  locating 
engineering  under  J.  M.  Snow  and  was  made 
chief  engrineer  in  December,  1913.  Prior  to 
joining  the  highway  board  staff,  Mr.  Allen  had 
a  wide  experience  in  civil  engineering  on  rail- 
road construction. 

J.  W.  Sadler,  an  inspector  in  the  depart- 
ment of  public  works  of  Portland,  Ore.,  and  re- 
cently identified  with  the  Oregon  State  High- 
way Department,  has  been  named  as  consult- 
ing engineer  for  the  department  of  public 
works  of  Portland.  The  appointment  has  been 
ratified  by  the  city  council. 


E.  M.  Carter,  city  engineer  for  Ellens- 
burg,  Wash.,  resigned  from  his  position  March 
15.  It  is  said  that  he  will  engage  in  the  gen- 
eral contracting  business  in  California. 

Roy  Greene,  deputy  county  engineer  of 
Lewis  County,  Wash.,  has  resigned  his  posi- 
tion and  moved  to  Minneapolis,  Minn. 

Paul  Hansen,  acting  chief  engineer 
for  the  Illinois  State  Board  of  Health,  has 
been  made  chief  engineer,  his  appointment 
being  confirmed  recently  by  the  Civil  Service 
Commission.  He  leaves  vacant  the  position  of 
chief  engineer  to  the  State  Water  Survey,  of 
which  Prof.  Edward  Bartow  is  director. 

George  W.  Myers,  who  has  had  charge 
of  concrete  highway  promotion  and  construc- 
tion for  the  Portland  Cement  Association,  has 
been  promoted  to  a  position  in  the  association's 
Chicago  office,  where  he  has  charge  of  concrete 
highway  promotion  in  the  entire  United 
States. 

H.  D.  Cromwell  has  resigned  from  his 
position  as  engineer  on  the  construction  of 
the  Fairchild  Street  subway  in  Danville,  111., 
to  become  engineer  for  the  Beaver  Electric 
Construction  Company  of  Chicago. 


Obituary  Notes 


Frederich  a.  Reily  superintendent 
of  the  Waterbury  Gas  Works,  Waterbury, 
Conn.,  died  March  6,  at  the  age  of  twenty- 
seven.  Mr.  Reily  was  a  graduate  of  the  engi- 
neering department  of  Cornell  and  his  death 
is  attributed  to  an  injury  he  received  while 
playing  football  while  attending  the  university. 

P.  T.  Walsh  of  the  Walsh  Construction 
Company,  Chicago,  and  Davenport,  Iowa,  died 
in  the  latter  city,  March  16,  at  the  age  of  62. 
He  was  one  of  the  well-known  early  railroad 
contractors. 

Erasmus  Darwin  Leavitt,  of 
Cambridge,  Mass.,  a  man  who  had  occupied  a 
prominent  place  in  the  engineering  profession, 
died  March  11.  He  was  born  in  1836,  and,  at 
the  age  of  16,  began  work  in  the  shops  of  the 
Lowell  Manufacturing  Company,  where  he 
served  as  apprentice  for  three  years.  He 
spent  a  year  with  the  Corliss  &  Nightingale 
Company  and  was  later  assistant  foreman  of 
the  City  Point  Works  in  South  Boston.  He 
was  with  Thurston,  Gardiner  &  Company  of 
Providence,  R.  I.,  from  1859  to  1861,  and  from 
the  latter  date  until  1867  he  was  assistant 
engineer  in  the  U.  S.  Navy.  He  was  consult- 
ing engineer  for  the  Calumet  &  Hecla  Mining 
Company  from  1874  to  1904,  the  time  of  his 
retirement.  He  was  also  consulting  engineer 
for  Henry  R.  Worthington  of  New  York,  the 
Dickson  Manufacturing  Company,  the  city  of 
Boston,  and  designed  the  pumping  machinery 
for  the  city  of  Louisville,  Ky.  As  advisory 
engineer  he  designed  machinery  for  the  Beth- 
lehem Steel  Company  and  for  South  African 
Mining  Companies.  Mr.  Leavitt  was  a  mem- 
ber and  past-president  of  the  American  So- 
ciety of  Mechanical  Engineers,  the  American 
Society  of  Civil  Engineers — which  he  joined 
in  1873 — the  American  Institute  of  Mining  En- 
gineers, the  Boston  Society  of  Civil  Engineers, 
the  American  Society  of  Naval  Engineers,  an 
honorary  member  of  the  British  Society  for 
the  Advancement  of  Science,  life  member  of 
Franklin  Institute  and  member  of  Institution 
of  Civil  Engineers  and  of  the  Institution  of 
Mechanical  Engineers  of  Great  Britain.  He 
was  also  a  fellow  of  the  American  Academy 
of  Arts  and  Sciences.  In  1884  Mr.  Leavitt 
received  the  honorary  degree  of  Doctor  of 
Engineering  from  Stevens  Institute  of  Tech- 
nology. 

John  W.  Braid,  for  twenty-six  years 
with  the  George  A.  Fuller  Construction  Com- 
pany, died  in  New  York  City  on  March  14. 
Mr.  Braid  had  charge  of  the  construction  of 


many  important  buildings,  including  the  Penn- 
sylvania Railroad  terminal,  in  New  York  City, 
and  in  Columbus,  Ohio.  He  came  to  the 
United  States  from  Scotland  while  a  young 
man  and  took  up  work  in  Chicago.  Soon  after 
he  became  associated  with  the  George  A.  Fuller 
Company,  later  rising  to  the  position  of  super- 
intendent, which  he  held  at  the  time  of  his 
death. 

Frederick  N.  Finney,  former  pres- 
ident of  the  Missouri,  Kansas  &  Texas  Rail- 
road, died  March  18  in  San  Francisco.  He 
entered  the  engineering  department  of  the  Cin- 
cinnati, Harrison  &  Indianapolis  Short  Line 
in  1854,  and,  later,  was  connected  with  several 
roads  in  the  Middle  West.  In  1867  he  had 
risen  to  the  position  of  resident  engineer  for 
the  Erie  &  Pittsburgh  Railway  and  in  1868  he 
was  promoted  to  the  grade  of  general  superin- 
tendent and  chief  engineer.  He  took  a  similar 
position  with  the  Canada  Southern  in  1870 
and  served  with  that  road  for  three  years, 
after  which  he  spent  a  few  years  with  different 
roads,  and  from  July,  1878,  to  October,  1886, 
he  was  general  manager  of  the  Wisconsin  Cen- 
tral Associated  Lines,  being  promoted  to  grade 
of  managing  director  on  the  latter  date.  In 
1887  he  left  the  Wisconsin  Central  and  in  June, 
1890,  again  took  up  work  as  president  of  the 
Soo  Line  and  second  vice-president  of  the  Du- 
luth,  South  Shore  &  Atlantic.  In  1894  he  ac- 
cepted a  position  as  superintendent  of  con- 
struction, and  director  and  member  of  the 
executive  committee  of  the  Missouri,  Kansas 
&  Texas  and  in  1904  was  elected  president. 
He  resigned  that  position  Dec.  1,  1906. 

Lightner  Henderson,  for  many 
years  chief  engineer  of  the  firm  of  Purdy  & 
Henderson,  died  in  Chicago,  March  16.  He 
was  born  in  1866  at  Gap,  Pa.,  and  was  grad- 
uated from  Lehigh  University  in  1899.  He 
supervised  the  construction  of  a  large  number 
of  buildings,  including  the  Flatiron  in  New 
York  City,  the  New  York  Times  and  Municipal 
buildings,  the  Metropolitan  Life  Insurance 
Tower  and  the  Waldorf-Astoria  Hotel,  and  the 
.  North  American  Building,  the  Cook  County 
court  house  and  the  City  Hall,  of  Chicago. 
He  also  did  considerable  work  in  Cuba  and 
Canada.  He  was  a  member  of  the  Western 
Society  of  Engineers,  the  Chicago  Engineers' 
Club  and  the  Franklin  Institute  of  Philadel- 
phia. 

Louis  P.  Morehouse,  who  retired 
from  active  service  with  the  Illinois  Central 
Railroad  in  1905,  died  in  Los  Angeles,  Cal., 
March  18.  He  was  born  March  30,  1835,  in 
New  Haven,  Conn.,  and  after  graduation  from 
Yale  in  1856  he  was  engaged  on  the  prelim- 
inary survey  of  the  New  London  &  Stonington 
Railroad  as  rodman.  In  May,  1857,  he  was 
employed  by  the  Illinois  Central  Railroad  as 
assistant  to  the  division  engineer  and  con- 
tinued in  the  engineering  department  of  that 
road  for  twenty  years,  being  promoted  during 
that  time  to  the  position  of  assistant  chief  en- 
gineer. In  1877,  in  the  "interests  of  economy," 
the  engineering  department  was  abolished  and 
for  a  year  thereafter  Mr.  Morehouse  was  in 
the  office  of  the  president  and  of  the  general 
auditor.  From  1878  to  1887  he  was  tax  agent 
and  land  commissioner  and  tax  agent  from 
1887  to  1890.  At  the  time  of  his  retirement,  in 
1905,  he  was  custodian  of  deeds.  He  was  one 
of  the  original  members  of  the  Western  So- 
ciety of  Engineers,  being  secretary  of  that  or- 
ganization from  1869  until  1887. 

Charles  J.  H.  Woodbury,  consult- 
ing engineer,  of  Boston,  died  at  his  home  in 
Lynn,  Mass.,  March  20,  at  the  age  of  64.  Dr. 
Woodbury  was  graduated  from  the  Massachu- 
setts Institute  of  Technology  in  1873  and  later 
spent  several  years  in  the  engineering  depart- 
ment of  the  American  Bell  Telephone  Com- 
pany. In  1908  he  opened  offices  as  consulting 
engineer  in  Boston  and  devoted  much  of  his 
time  to  writing  articles  of  a  technical  nature. 
He  was  a  member  of  many  engineering  and 
historical  societies  and  considered  an  expert 
on    telephone    engineering. 
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The  War  and  the  Publisher 

ATTENTION  was  called  in  these  columns 
some  months  ago  to  the  change  in  pro- 
ducing the  red  cover  of  the  Engineering 
Record  caused  by  the  shortage  of  dyestuffs. 
More  recently  the  war  has  had  an  even 
wider  effect  and  few  of  the  materials  en- 
tering into  the  makeup  of  a  magazine  can 
now  be  secured  except  at  prices  ranging 
from  50  to  150  per  cent  above  what  they 
were  a  year  ago.  The  shortage  of  wood 
pulp  and  of  chemicals  used  in  paper  mak- 
ing, due  to  the  shutting  off  of  supplies  from 
abroad,  has  brought  about  an  acute  situa- 
tion in  the  paper  field.  So  serious  is  it  that 
one  well-known  trade  paper  does  not  know 
at  this  writing  whence  it  will  secure  stock 
for  its  next  week's  issue.  Inks  have  gone 
up  over  200  per  cent,  and  an  engraving 
scale  representing  increases  ranging  from 
50  to  150  per  cent  becomes  effective  April 
3.  A  disturbing  feature  of  the  present  sit- 
uation is  that  no  relief,  other  than  the  sud- 
den cessation  of  the  war,  is  in  sight. 

Centennial  of  the  Geodetic  Survey 

WITH  commendable  pride  the  U.  S. 
Coast  and  Geodetic  Survey  is  plan- 
ning to  celebrate  the  centennial  of  its  es- 
tablishment April  5  and  6.  An  elaborate 
program  of  addresses,  which  will  bring 
forth  the  achievements  of  the  survey  and 
the  relations  it  holds  to  other  departments 
of  the  government,  has  been  prepared.  The 
President  of  the  United  States  will  grace 
the  banquet  which,  on  the  evening  of  April 
-6,  will  close  the  proceedings.  It  is  gratify- 
ing to  note  that  an  engineering  branch  of 
the  government  so  clearly  visualizes  its 
work,  its  responsibilities  and  its  accom- 
plishments as  to  take  advantage  of  the  op- 
portunity to  stand  before  the  public  and 
glory  in  the  completion  of  a  century  of  work 
well  done.  The  survey  is  to  be  congratu- 
lated on  rounding  the  century  mark,  and 
even  more  so  on  the  esprit  de  corps  and 
professional  pride  which  prompted  the  cen- 
tennial celebration. 


To  Discourage  Efficiency 

LAST  year,  through  the  sneaking  ruse  of 
a  "rider"  on  an  appropriation  bill,  the 
Congress  of  the  United  States  prohibited 
the  making  of  time  studies  and  the  pay- 
ment of  bonus  for  increased  efficiency  in 
establishments  of  the  War  Department. 
This  year  even  broader  legislation  is 
planned  by  those  opposed  to  these  methods 
of  obtaining  increased  efficiency.  Congress- 
man Travenner  on  Jan.  11  introduced  a  bill 
which  would  prohibit  time-study  work  in 
any  government  establishment  and  the  pay- 
ment of  premiums,  bonus  or  cash  rewards 
;as  additions  to  wages,  except  for  sugges- 


tions resulting  in  improvement  or  economy 
in  operation.  A  similar  bill,  introduced  by 
Congressman  Van  Dyke  on  the  same  date, 
would  prohibit  time  studies  throughout  the 
postal  service.  The  introduction  of  these 
measures,  however  unfair  and  however  det- 
rimental to  the  nation's  work,  should  cause 
little  surprise.  What  is  intolerable,  how- 
ever, is  that  so  far  the  committee  on  labor 
of  the  House  has  granted  no  hearings  on 
the  measures.  There  is  ground  for  sus- 
pecting that  the  same  tactics — the  sneak's 
method — which  resulted  in  putting  the 
rider  on  last  year's  army  bill  is  in  con- 
templation for  the  Travenner  and  Van 
Dyke  measures.  It  needs  only  the  strong 
light  of  publicity  to  show  the  insidious 
and  baleful  influences  of  these  proposed 
laws.  The  country  at  large,  therefore — 
citizens  interested  in  improvement  of  gov- 
ernment efficiency,  manufacturers,  engi- 
neers— should  voice  their  protests  to  their 
senators  and  congressmen  at  the  failure  to 
hold  hearings.  If  the  citizens  declare  them- 
selves the  hearings  will  be  granted,  and  if 
the  hearings  are  granted  there  is  little 
likelihood  that  this  extremely  unfortunate 
legislation  will  prevail. 

Junk 

THE  Board  of  Water  Commissioners  of 
an  Eastern  city  has  just  issued  an  an- 
nual report  which  is  an  example  of  the 
extreme  limits  to  which  city  officials  will 
go  in  foisting  upon  a  long-suffering  public 
a  mass  of  utterly  useless  information  con- 
cerning departmental  activities.  The  book- 
let contains  65  pages.  In  order  to  arrest 
the  attention  of  the  reader  at  the  outset  it 
opens  with  a  list  of  names  of  deceased  and 
present  members  of  the  commission,  ar- 
ranged chronologically  and  covering  the 
period  from  1867  to  1916.  There  follows  a 
two-page  statement  regarding  several  de- 
tails of  engineering  work  and  then  comes 
the  big  feature — the  secretary's  statement 
of  receipts  and  disbursements.  No  less  than 
twenty-three  pages  are  devoted  to  tabu- 
lated trivialities  of  expenditures  such  as: 
"Berry's  Cut  Rate  Drug  Store,  20  cents; 
Elmer  E.  Ayers,  15  cents,"  etc.  It  all 
makes  such  interesting  reading  that  the 
man  who  has  progressed  through  a  score 
of  pages  like  this  will  feel  a  compelling  de- 
sire to  proceed  further.  His  determination 
will  not  be  without  its  reward — several 
pages  on  hydrant  and  valve  locations.  Here 
is  a  sample:  "Jefferson  Avenue,  corner  of 
Mozart  Street,  two  6-in.  gates;  Mozart 
Street,  south  of  Jefferson  Avenue,  one  6-in. 
gate,  etc."  At  this  stage  the  reader  be- 
comes so  thoroughly  aroused  that  he  simply 
cannot  put  the  booklet  down  until  he  has 
digested  thoroughly  the  next  chapter,  giv- 
ing the  names  of  streets  on  which  pipe  was 


laid  during  1915.  On  Baldwin  Street,  he 
learns,  50  ft.  of  12-in.  pipe  were  laid.  This 
information  whets  his  appetite  for  more 
and  as  he  proceeds  he  finds  out  that  on 
Alfred  Street  pipe  laying  activities  were  in 
progress  for  a  length  of  165  ft.  The  climax 
of  the  report  is  reached  in  the  concluding 
paragraph,  "Extracts  from  Rules  of  Water 
Board."  With  a  sigh  of  regret  that  the  end 
has  been  reached  so'soon  the  reader  lays  the 
volume  aside.  The  one  ray  of  hope  for  him, 
however,  is  that  another  report  will  be 
issued  next  year. 

What  Is  Wrong? 

THE  city  engineer's  office  seems  to  be 
a  school  for  the  preparing  of  young 
engineers  to  take  other  positions.  Are  the 
salaries  too  small  or  is  the  training  too 
good?  No  young  man  can  be  blamed  for 
endeavoring  to  advance  his  own  interests, 
but  the  numerous  graduations  are  causing 
a  lot  of  comment."  Regarding  the  fre- 
quent graduations  referred  to  in  these  sen- 
tences from  the  Daily  Vindicator,  Youngs- 
town,  Ohio,  the  Engineering  Record  has 
no  information.  The  salaries  may  be  too 
small,  the  opportunities  too  limited,  the 
working  conditions  unsatisfactory,  or  the 
openings  in  the  Youngstown  district  at 
present  many  and  attractive.  The  condi- 
tion described,  however,  is  not  at  all  un- 
common in  the  oflSces  of  city  engineers  in 
normal  times.  Probably  the  principal  rea- 
son is  that  young  engineers  can  see  but 
comparatively  little  opportunity  ahead  in 
municipal  work — at  least  when  opportunity 
is  gaged  by  the  present  common  standard 
of  remuneration.  Oftentimes  the  salaries 
in  the  lower  positions  are  entirely  satisfac- 
tory. The  young  man  who  has  a  college 
education,  however,  is  accustomed  to  look 
to  the  future,  and  that  often  has  a  discour- 
aging aspect  in  the  city  engineer's  ofliice. 
Without  a  doubt,  when  the  public  comes 
to  a  keener  appreciation  of  the  engineer's 
work  and  his  responsibilities,  the  remu- 
neration paid  to  the  city  engineering  force 
will  go  up.  Probably  then  there  will  be  less 
difficulty  in  holding  bright  young  men. 

Service  of  Engineering  Societies 

MANY  questions  affecting  the  efficiency 
of  engineering  societies  will  be  brought 
up  by  the  conference  on  society  co-opera- 
tion which  will  be  held  in  Chicago  April  13 
and  14.  Underlying  them  all,  however,  is  the 
fundamental  one.  Why  does  an  engineering 
society  exist  ?  Asked  in  all  its  baldness,  the 
inquiry  seems  childish,  yet  the  plans  predi- 
cated on  the  answer  spell  society  efficiency, 
mediocrity  or  utter  failure.  The  all  inclu- 
sive answer  is  that  a  society  exists  to  render 
service  to  its  members.  Then  comes  the 
question  as  to  what  that  service  shall  be. 
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Shall  it  be  prestige,  as  is  largely  the  case  in 
the  American  Society  of  Civil  Engineers; 
shall  it  be  technical  information,  as  in  the 
American  Society  for  Testing  Materials 
and  the  American  Railway  Engineering  As- 
sociation; shall  it  be  personal  service  as  in 
local  organizations?  Plainly  there  are  dif- 
ferent types  of  acceptable  service.  But  once 
the  type  has  been  selected,  the  officers  and 
governing  boards  must  ever  keep  it  before 
themselves  and  the  membership.  This  has 
been  done  in  the  testing  materials  and  rail- 
way engineering  associations,  as  regards 
their  ideal  of  developing  and  accumulating 
technical  information.  It  has  been  done 
by  the  local  societies  in  giving  employment 
aid,  in  offering  opportunity  for  social  inter- 
course and  a  forum  for  the  discussion  of 
local  engineering  problems.  Some  of  the 
larger  societies  are  less  definite  in  their 
ideals  of  service;  and  in  that  indefiniteness 
can  be  found  the  cause  of  much  of  the  dis- 
satisfaction which  has  been  expressed 
for  example,  among  the  members  of  the 
American  Society  of  Civil  Engineers.  Some 
years  back  the  members  apparently  consid- 
ered that  the  prestige  of  belonging  to  the 
society  was  an  adequate  return  for  their 
dues.  Such  is  no  longer  the  case.  More 
tangible  returns  are  expected.  The  re- 
quirements are  seldom  formulated ;  they  are 
given  general  expression  by  saying  that  the 
society  should  "do  something"  for  its  mem- 
bers. The  receipt  of  the  Proceedings  and 
the  privilege  of  wearing  the  pin  do  not 
satisfy  the  "something"  that  is  demanded. 
A  satisfied  membership,  an  enthusiastic 
membership  is  one  that  is  being  adequately 
served,  and  service  is  possible  only  when 
officers  and  governing  bodies  continually 
ask  themselves,  "What  shoidd  the  society 
do  for  its  members?  What  is  it  actually 
doing?" 


High  Cost  of  Motor  Fuels 

WHILE  we  hear  a  good  deal  about  the 
troubles  of  the  motorist  in  connection 
with  the  high  price  of  gasoline,  the  man 
who  uses  motor  trucks  or  gas  engines  for 
any  purpose  in  his  business  is  entitled  to 
a  greater  share  of  our  sympathies.  The 
motorist  can  lay  up  his  car ;  the  man  who  is 
using  gas  engines  for  industrial  purposes 
cannot  very  well  shut  down.  There  is  no 
immediate  prospect  of  materially  lower 
prices  for  motor  fuel,  notwithstanding 
efforts  of  congressmen  to  prosecute  pro- 
ducers and  the  resolutions  instructing  va- 
ious  bureaus  to  investigate  what  one  con- 
gressman calls  "the  evident  oppression  of 
the  public"  by  the  producers  of  gasoline. 

According  to  the  government's  figures  we 
were  approaching  a  period  of  scarcity  and 
high  prices  when  the  war  began.  In  1900 
the  United  States  produced  about  7,000,000 
barrels  of  gasoline;  in  1909,  13,000,000  bar- 
rels; in  1914,  35,000,000  barrels,  and  in 
1915,  42,000,000  barrels.  The  increase  in 
production  has,  of  course  been  large,  but  no- 
where near  as  large  as  the  increase  in  motor 
vehicles — from  a  few  thousands  in  1900  to 
2,500,000  in  1915.  In  addition  to  the  motor 
vehicles,  we  have,  of  course,  to  consider  the 
great  increase  in  the  employment  of  gas  en- 


gines for  all  sorts  of  industrial  service,  for 
farm  engines  and  motor  boats. 

It  appears  that  a  source  of  relief  more 
promising  than  congressional  resolutions 
would  be  a  carburetor  which  would  handle 
kerosene  or  other  distillates.  There  are 
several  such  carburetors  on  the  market 
already,  and  they  are  at  least  sufficiently 
successful  to  warrant  their  investigation 
by  users  of  internal  combustion  motors. 
This  is  the  only  immediate  measure  of  re- 
lief from  high  prices  of  gasoline  and  should 
be  availed  of  while  we  are  waiting  for  the 
war  to  end,  for  improved  processes  to  in- 
crease the  output  of  gasoline,  and  for  the 
government  to  exhaust  its  probably  futile 
efforts  to  reduce  prices  through  investiga- 
tion and  prosecutions  under  the  anti-trust 
law. 


nish   just   so   many   flues   for   encouraging 
and  spreading  the  flames. 

"Wood  where  wood  is  best"  is  a  worthy 
slogan. 


"Wood  Where  Wood  Is  Best" 

SPEAKING  before  the  National  Whole- 
sale Lumber  Dealers'  Association  in 
Philadelphia  on  March  15,  R.  S.  Kellogg, 
secretary  of  the  National  Lumber  Manu- 
facturers' Association,  stated  that  the  neces- 
sary keynotes  of  all  lumber  advertising  to- 
day are  the  advocacy  of  the  use  of  wood 
only  where  wood  is  best,  and  of  the  kind  of 
wood  that  is  best  for  a  specific  purpose. 
This,  it  seems  to  the  Engineering  Record, 
is  significant  of  a  new  attitude  in  the  lum- 
ber industry,  and  one  that  ought  to  be  as- 
sumed wherever  engineering  materials  and 
equipment  are  in  question. 

We  have  been  accustomed  for  years  to 
expect  that  the  manufacturer  of  machinery 
would  not  sell  his  equipment  unless  it  were 
adapted  for  the  use  intended.  It  is  incon- 
ceivable, for  example,  that  the  maker  of  a 
grinding  machine  or  of  an  expensive  turret 
lathe  would  sell  his  product  for  a  use  that 
it  could  not  well  fulfill.  Nevertheless,  sell- 
ers of  engineering  materials  of  many 
classes  have  not  set  for  themselves  the 
same  intelligent  standard.  In  paving  ma- 
terials the  salesmanship  has  been  particu- 
larly flagrant.  The  salesman  has  been  in- 
tent only  on  exchanging  his  product  for  the 
community's  hard  cash,  regardless  of  the 
adaptability  of  the  material  to  the  traffic 
and  conditions  on  the  given  street  or  road. 
He  depended  upon  the  power  of  his  cor- 
poration to  "get"  the  engineer  in  case  the 
product  failed  and  the  engineer  refused  to 
buy  again,  upon  a  change  of  administra- 
tion, or  upon  a  lack  of  records  to  prevent 
the  real  facts  regarding  the  service  of  his 
product  from  becoming  known. 

In  a  general  sense,  this  indifference  as 
to  the  use  of  the  product  has  been  true, 
also,  in  the  lumber  business.  The  lumber 
dealer  cared  not  that  his  material  went  into 
the  worst  sort  of  fire  traps,  so  long  as  the 
flow  of  money  into  his  pockets  constantly 
increased.  Evidently  the  awakening  is 
here.  All  true  friends  of  conservation  and 
a  sensible  economic  standard  in  this  coun- 
try will  trust  that  Mr.  Kellogg  may  go  for- 
ward and  may  work  out  designs  in  timber 
construction  which  will  be  as  highly  fire- 
resistive  as  possible.  The  lumber  men  well 
know  that  some  types  of  frame  construc- 
tion resist  fire  very  well,  while  others  fur- 


Railroad  Regulation  Case  Force- 
fully Put 

THOUGH  reiterating  views  repeatedly 
expressed  in  this  journal,  the  following 
quotation  taken  from  an  article  by  Prof. 
J.  Laurence  Laughlin,  of  the  University  of 
Chicago,  in  the  New  York  Press  of  March 
19,  deserves  a  careful  reading.  Professor 
Laughlin  puts  the  fundamental  difficulty  of 
the  railroads — control  of  revenue  by  the 
government,  while  organized  labor,  uncon- 
trolled by  government,  largely  determines 
expenditures — in  a  clear  and  forceful  way. 
The  conclusion  is  inevitable.  If  the  govern- 
ment limits  earnings,  it  must  limit  the  ex- 
penses which  those  earnings  go  to  pay. 

Professor  Laughlin  sums  up  the  case  in 
these  words : 

"In  any  other  industry  [than  transpor- 
tation] if  the  laborers  enforce  a  raise  of 
wages,  the  employers  can  raise  the  price  of 
their  product  to  the  consumer.  In  the  case 
of  railways  this  control  over  fixing  price  is 
denied  them. 

"What  is  the  upshot  of  the  whole  mat- 
ter? The  railways  are  between  the  devil 
and  the  deep  sea.  On  the  one  hand,  the 
commission  refuses  an  increase  of  rates, 
while  on  the  other  the  unions  demand 
higher  wages,  with  the  threat  of  stopping 
the  whole  trade  of  the  country  until  their 
terms  are  accepted.  Where  does  the  public 
come  in?  If  railways  are  quasi-public 
utilities  and  therefore  subject  to  regula- 
tion, then  regulation  clearly  should  include 
the  protection  of  the  public. 

"If  a  set  of  conditions  has  arisen  which 
obliges  the  government  to  regulate  rates, 
then  it  is  equally  obliged,  on  the  basis  of 
economic  analysis,  to  regulate  wages  ac- 
cordingly. Having  taken  one  step,  it  must 
take  the  other.  It  is  the  public  which 
sooner  or  later  must  pay  for  the  increased 
expenses  of  transportation." 

In  the  difficulty  now  brewing  the  rail- 
road employees  admit  that  more  revenue 
may  be  needed  to  give  them  the  increase 
they  demand,  but  their  attitude  is  that  they 
should  have  their  higher  wages  at  once,  re- 
gardless of  the  time  it  will  take  to  get  the 
Interstate  Commerce  Commission  to  au- 
thorize an  increase  of  rates,  and  regardless 
also  of  the  fact  that  the  commission  for  one 
reason  or  another  may  refuse  such  an  in- 
crease. It  is  true  that  the  commission  is 
not  now  authorized  to  investigate  the  ade- 
quacy of  wages  and  to  recommend  or  en- 
force increases.  The  men,  therefore,  can- 
not lay  their  case  before  that  body.  They 
could,  however,  and  should  accept  the  con- 
clusion stated  by  Professor  Laughlin  and 
urge  Congress  to  give  the  commission  such 
authority. 

The  Engineering  Record  is  not  unmind- 
ful of  the  burden  such  new  duties  would 
impose  on  an  already  overburdened  body. 
The  conclusion,  however,  is  inevitable.  A 
way  to  handle  those  duties  will  eventually 
have  to  be  found. 
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Railway  Engineering   Convention 

IN  RESPECT  to  the  findings  put  forth 
for  adoption,  and  actually  adopted,  the 
convention  of  the  American  Railway  En- 
gineering Association  last  week  was  some- 
thing of  a  disappointment.  "Progress  only" 
was  the  report  on  a  larger  number  of  topics 
than  usual.  This  may  be  due  in  part  to  the 
removal  of  the  incentive  to  get  matter  into 
the  Manual,  on  account  of  the  publication  of 
the  new  edition ;  and  in  part  to  the  fact  that 
many  of  the  more  common  problems  have 
been  cleared  up.  The  investigations  each 
year  are  more  and  more  in  the  nature  of  re- 
search. One  feature  of  the  convention  was 
noticeable — an  inclination  to  lead  rather 
than  follow  legislation.  The  general  spirit 
of  the  convention  was  an  encouraging  con- 
trast to  that  exhibited  two  years  ago,  in  the 
quibble  over  the  inscriptions  on  crossing 
signs.  Then  there  seemed  to  be  widespread 
fear .  lest  the  action  of  the  association 
might  suggest  to  legislatures  something 
more  drastic  than  had  occurred  to  them  be- 
fore. The  members,  evidently,  must  have 
perceived  that  radical  legislation  is  not 
halted  by  silence,  and  it  is  well  that  they 
are  now  showing  an  inclination  to  be  the 
driving  force  rather  than  the  brake. 

A  Meeting  Well  Conducted 

COMMENT  on  the  convention  would  be 
incomplete  without  commendation  of  the 
masterly  way  in  which  President  Trimble 
presided.  His  eye  was  ever  on  the  program, 
his  mind  was  ever  on  the  motion  before  the 
house,  and  digressions  were  not  permitted. 
At  times,  perhaps,  his  rulings  were  a  little 
too  severe,  and  possibly  some  of  the  testi- 
mony he  deemed  irrelevant  was  not  so  in 
fact.  He  put  the  convention  through  on 
time,  however,  in  spite  of  the  fact  that  on 
one  or  two  occasions  it  appeared  that  the 
length  of  the  debate  would  upset  the 
.schedule  entirely;  and  the  chief  engineers 
and  others  whom  he  called  to  order,  being, 
like  himself,  men  of  affairs  who  have  to  get 
things  done  without  too  much  ceremony, 
probably  forgot  their  own  discomfiture  as 
soon  as  they  realized  the  necessities  of  the 
situation. 

Taking  the  Lead  in  Clearances 

THE  Engineering  Record  deems  it  most 
fortunate  that  the  association  did  not 
adopt  14  ft.  for  side  clearances,  or  send 
the  matter  back  to  the  committee  and  lose 
a  year,  or  dodge  the  issue  entirely.  As 
was  ably  set  forth  by  several  of  the 
speakers,  no  body  of  men  in  the  world  is 
better  qualified  than  the  American  Rail- 
way Engineering  Association  to  determine 
safe  clearances,  and  if  they  take  no  action 
in  the  matter,  or  action  that  creates  the 
suspicion,  just  or  unjust,  that  the  cost  of 
construction  is  being  given  undue  weight, 
they  cannot  altogether  blame  the  legisla- 
tive bodies  for  going  wrong  in  their  at- 
temps  to  insure  greater  safety.  On  the 
other  hand,  since  the  association  has  passed 
definitely  on  the  matter,  the  Engineering 
Record  believes,  as  stated  editorially  in  the 
issue  of  March  18,  that  legislatures  can  af- 
ford to  leave  the  subject  alone,  or  shape 


their  measures  to  the  findings  of  the  asso- 
ciation. It  is  to.Jje  regretted  that  the  ques- 
tion of  whether  fhe  association  preferred  15 
ft.  or  something  greater  was  not  given  a 
more  thorough  test.  The  Engineering 
Record  does  not  attempt  to  say  whether  the 
15  ft.  adopted  or  the  16  ft. ,  recommended 
by  the  committee  is  preferable.  The  close- 
ness of  the  vote  on  the  15-ft.  question,  how- 
ever, coupled  with  the  fact  that  the  debate 
on  the  14-ft.  motion  was  practically  con- 
fined to  a  choice  between  14  and  16  ft., 
raises  the  suspicion  that  if  opportunity 
had  been  given  to  debate  the  15-ft.  motion 
it  might  have  been  voted  down  in  favor  of 
something  wider. 


League  for  the  Defense  ofJCon- 
crete  Patent  Suits 

THE  FORMATION  of  the  National  Sep- 
tic Process  Protective  League  (noted 
in  the  news  columns  of  the  last  issue), 
which  will  take  up  and  continue  the  work  of 
an  earlier  organization,  suggests  that  a 
similar  co-operative  movement  is  needed  in 
order  to  ascertain  the  status  of  the  many 
concrete  patents  which  are  now  troubling 
engineers.  It  is  impossible  without  much 
thought  and  study  to  outline  any  of  the 
details  of  such  an  association.  It  might 
be  found,  after  investigation,  that  it  would 
not  be  advisable  to  shoulder  the  defense  of 
patent  suits  filed  against  its  members,  but 
merely  to  furnish  the  needed  resources  for 
a  most  thorough  investigation  of  such  pat- 
ents as  were  brought  into  litigation,  the 
results  of  these  investigations  being  made 
available  to  the  members. 

There  is  a  strong  feeling  that  compara- 
tively few  of  the  defenses  in  patent  suits 
affecting  concrete  work  have  been  well 
handled.  The  reason  is  evident.  Much  of 
the  material  is  buried  in  technical  journals 
in  both  English  and  foreign  languages  and 
is  not  readily  available.  Moreover,  it  can  be 
brought  to  light  only  by  painstaking  in- 
vestigation. Without  a  doubt,  too,  a  tre- 
mendous amount  of  material  bearing  upon 
these  patents  exists  here  and  there  in  the 
offices  of  consulting  engineers  and  of  indus- 
trial and  railroad  companies  from  one  end 
of  the  country  to  the  other.  It  has  not  been 
collated,  however,  and  consequently  the  full 
powers  of  the  defense  are  not  adequately 
marshalled. 

Such  a  league  as  is  here  proposed  would 
bring  all  of  these  forces  together,  and  by 
slight  individual  contributions  would  make 
an  aggregate  competent  to  handle  defenses 
in  a  vigorous  and  satisfactory  manner. 

There  has  been  much  complaint  that  con- 
sent decrees  have  been  secured  by  pat- 
entees from  weak  opponents,  men  who  wel- 
comed the  opportunity  to  settle  and  get  off 
more  cheaply  than  if  they  undertook  a  de- 
fense. Naturally,  a  small  contractor,  with 
little  knowledge  of  engineering  matters,  of 
the  prior  art  or  of  the  technical  literature 
containing  records  of  it,  looks  with  terror 
upon  a  suit  that  may  drag  out  for  years 
and  involve  not  only  high  legal  fees  but 
considerable  damages  as  well.  He  welcomes 
an  opportunity  to  compromise  and  to  give 


a  consent  decree,  the  true  merits  of  the  case 
having  no  interest  for  him. 

Honest  patentees,  would  welcome  de- 
fense by  such  ao  organization.  If  their 
patents  were  sustained  in  face  of  such  a 
defense  the  validity  would  not  be  questioned 
by  the  courts  of  appeal  other  than  that  in 
which  the  particular  case  was  tried. 

The  Engineering  Record  would  like  to 
hear  from  engineers  and  contractors  as  to 
the  desirability  for  forming  such  an  asso- 
ciation. The  work  awaiting  it  is  large  and 
important — so  large  and  important  that  it 
is  not  likely  to  be  well  done  if  individuals 
and  municipalities  continue  to  act  by  them- 
selves. 


Complex  Concrete  Building  Work 

REINFORCED  concrete  is  continually 
demonstrating  its  adaptability  to  almost 
any  form  of  structural  framework,  no 
matter  how  complicated.  Perhaps  one  of 
the  most  unusual  and  complex  applications 
of  this  type  of  construction  in  building  work 
is  in  the  new  Germanic  Museum  at  Harvard 
University.  Combining  several  styles  of 
architecture,  the  structure  presented  many 
difficult  problems  in  design,  and  construc- 
tion. Two  articles  in  this  issue,  pages  440 
and  443,  make  it  evident  that  the  original 
ideas  of  the  eminent  German  architects  have 
been  successfully  translated  into  solid  con- 
crete by  the  associate  architects  and  engi- 
neers in  Boston,  who  applied  American 
methods  of  designing,  placing  and  finishing 
the  reinforced-concrete  frame. 

The  strong  contrast  which  exists  between 
German  and  American  practice  is  suggested 
by  Mr.  Perry's  article  on  the  design.  As 
stated  by  Mr.  Perry,  the  analysis  was  based 
upon  simple  and  reasonable  assumptions, 
because  the  many  statically  indeterminate 
problems  made  an  exact  mathematical  solu- 
tion practically  impossible.  This  is  in  ac- 
cord with  the  prevailing  American  prac- 
tice. It  is  quite  probable  that  if  the  struc- 
ture had  been  designed  by  a  German  en- 
gineer, an  elaborate  and  complete  mathe- 
matical engineering  thesis  would  have 
resulted.  A  glance  at  the  German  technical 
periodicals  will  show  how  exhaustively  their 
structures  are  analysed— the  German  en- 
gineer seems  to  revel  in  statically  indeter- 
minate problems  and  the  theory  of  least 
work. 

While  in  the  simpler  problems  their  re- 
sults are  probably  nearer  the  true  stresses 
than  those  obtained  by  our  methods,  in 
many  cases  the  mathematical  analysis  itself 
is  based  upon  fundamental  assumptions 
which  are  not  exactly  realized.  The 
American  engineer  believes  that  the  prac- 
tical inexactness  in  the  placing  of  reinforce- 
ment, the  variability  of  the  concrete  in  the 
actual  structure,  the  inaccuracy  in  form 
work,  and  the  inevitable  uncertainties  at 
the  foundations  or  at  the  points  of  com- 
bination with  other  parts  make  an  exact 
mathematical  study  more  or  less  a  waste 
of  time.  The  correct  position  undoubtedly 
is  that  the  mathematical  analysis  should 
be  carried  to  the  degree  of  refinement 
justified  by  the  nature  and  probable  ex- 
actness of  the  assumptions. 
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COMI'UCATCD  FOKMWOIIK  KOK  (iOTIIIC  HALL  AND  ClIAI-EL  SHOWN  IN  TWO  PROGRESS  VIEWS,  JUNE    10  AND  JULY  20,  1915 


Reinforced-Concrete  Frame  of  New  Germanic  Museum 

at  Harvard  Is  Unusually  Complex 

Domes,  Vaulted  and  Arched  Ceilings,  Octagonal  Tower  and  Roof 
Used  to  Obtain  Desired  Architectural  Effects — Difficult  Form  Work 


UNUSUALLY  COMPLICATED  form 
work,  combined  with  great  variety  in  the 
details  of  design,  mark  the  construction  of 
the  new  Germanic  Museum  at  Harvard  Uni- 
versity, Cambridge,  Mass.,  one  of  the  most 
notable  of  the  recent  applications  of  rein- 
forced concrete  to  architectural  purposes. 
Especially  difficult  problems  confronted 
both  the  architects  and  the  designing  engi- 
neers because  several  different  forms  of 
construction  had  to  be  harmonized  and  com- 
bined in  one  whole  without  producing  too 
great  complications  in  the  actual  details  of 
erection  and  design.  Domes,  arches, 
steeply  inclined 
rafters,  special  in- 
tersecting beams 
supporting  the 
tower,  complicated 
conical  slab  con- 
nections, and  octa- 
gonal upper  tower 
and  roof  all  enter 
into  the  structural 
framework. 

The  construction 
began  in  the  fall  of 
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1914,  and  the  first  floor  slabs  were  completed 
by  Dec.  1  of  that  year.  Work  recommenced 
in  April,  1915,  and  the  structural  frame  was 
practically  completed  by  Sept.  1,  1915. 
Among  the  unusual  features  in  the  con- 
struction work  are  the  use  of  precast  seg- 
ments of  the  dome  over  the  front  entrance 
as  forms  for  the  concrete  ribs,  and  the 
screeds  on  the  steeply  inclined  roof  later 
used  as  nailing  strips  for  the  timber  sheath- 
ing to  which  the  roof  tile  is  fastened.  Spe- 
cial attention  is  given  to  the  interior  finish 
of  the  concrete  surfaces. 

General  Architectural  Plan 

The  main  entrance  of  the  new  Germanic 
Museum  is  from  Kirkland  Street,  directly 
on  the  axis  of  Quincy  Street.  The  building 
consists  of  two  wings  partly  enclosing  a 
square  garden.  At  the  junction  of  the  two 
main  wings  is  a  tower  of  the  full  width  of 
the  wings,  diminishing  above  the  roof  in 
receding  stages  to  an  octagonal  form,  with 
octagonal  roof  about  100  ft.  above  the  side- 
walk level.  A  short  wing  projects  on  the 
north  and  is  designed  like  a  chapel. 


The  design  of  the  whole  building  is  dis- 
tinctly modern  and  characteristically  Ger- 
man, suggesting  in  its  main  characteristics 
the  early  German  Renaissance.  Its  differ- 
ent parts  are,  however,  so  treated  as  to  sug- 
gest, as  in  the  case  of  the  Ilomanescjue  wing, 
the  period  to  which  that  portion  of  the 
building  is  to  be  devoted.  Thus  the  chapel 
beyond  the  tower,  while  not  Gothic  in  style, 
suggests  a  Gothic  chapel  in  its  main  out- 
lines and  even  in  the  treatment  of  its  vault- 
ing within,  while  the  western  wing,  which 
opens  from  the  tower  and  will  contain  the 
objects  of  the  Renaissance  period,  is  de- 
cisively Renaissance. 

One  of  the  points  in  which  the  ability  of 
the  German  architect  is  most  strikingly 
shown  is  in  suggesting  the  particular  pur- 
pose to  which  each  portion  of  the  building 
is  to  be  devoted,  while  preserving  the  gen- 
eral harmony  of  the  design.  The  variety 
of  character  which  the  building  possesses 
adds  greatly  to  its  picturesqueness,  but 
there  is  no  lack  of  harmonious  relationship 
among  the  parts,  the  whole  building  making 
a  composition  of  great  distinction. 
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PLAN  AND  FRAMING 
OF  GALLERY  FLOORS 
AND    LOW    ROOF 


The  entrance  vestibule,  one  story  high, 
located  in  front  of  the  main  southern  wing 
to  which  it  leads,  is  surmounted  by  a  dome 
with  5-ft.  copper  ventilator.  The  accom- 
panying drawing  indicates  the  structural 
features  of  this  vestibule  and  dome.  On  one 
side  is  the  director's  room  and  on  the  other 
a  class  room  and  library  stack,  while  on  the 
left  a  doorway  leads  into  the  garden.  Di- 
rectly opposite  the  entrance  is  a  large  door- 
way leading  to  the  main  wing  which  is  to 
contain  objects  of  the  Romanesque  period. 

The  dome  was  constructed  by  using  the 
precast  unit  method  for  the  panels  between 
the  reinforced-concrete  ribs.  These  sec- 
tions, 4  in.  thick,  were  made  in  multiple 
units  on  the  ground,  with  projecting  rods  to 
take  shear.  They  were  then  placed  above 
the  rib  forms  in  the  proper  position  and 
the  ribs  were  cast  symmetrically  up  to  the 
crown,  being  bonded  by  the  rods. 

Romanesque  Hall 

While  not  Romanesque  in  style,  the  hall 
just  in  the  rear  of  the  entrance  vestibule 


FRONT    BNTHANCB    DURING    CONSTRUCTION 


is  designed  to  .suggest  the  Romanesque  and 
the  character  of  the  objects  which  it  is  to 
contain.  The  main  arched  ceiling  is  about 
25  ft.  in  span  and  is  intersected  by  four 
arched  openings,  as  seen  in  the  elevations. 
Instead  of  barrel  arch  action,  the  ceiling  is 
realy  a  curved  slab  supported  by  arched 
ribs,  the  latter  being  outlined  by  set  joints. 
The  first  floor  is  mainly  of  the  flat  slab 
and  girder  type  of  reinforced  concrete.  The 
elevation  of  the  floors  in  the  different  por- 
tions of  the  building  varies,  thus  separating 
the  different  halls  and  allowing  an  effective 
use  of  classic  entrances.  The  structural  de- 
sign is  80  planned  that  the  great  casta  to 
be  in.stalled  will  form  a  part  of  the  com- 
position of  the  interior.  A  duplicate  of  the 
Golden  Gate  of  the  Cathedral  of  Freiburg 
in  Saxony  is  to  be  placed  at  the  entrance 
between  the  Romane.sque  Hall  and  the 
Gothic  Hall  under  the  tower,  while  the 
screen  from  the  Cathedral  of  Naumburg 
will  separate  the  main  Gothic  Hall  from  the 
chapel  beyond,  in  which  objects  of  ecclesi- 
astical art  will  be  placed. 

Gothic  Hall  and  Chapel 

The  Gothic  Hall,  formed  by  the  intersec- 
tion of  the  two  main  wings,  is  constructed 
with  an  arched  entrance  on  the  east.  As 
seen  by  the  elevations,  a  panelled  ceiling 
above  this  central  hall  is  formed  by  the 
bean.s  of  the  loft  floor  at  El.  72.77.  This 
is  a  6-in.  slab  floor  of  reinforced  concrete 
carried  by  two  intermediate  beams  in  each 
direction  to  the  12-in.  arched  walls  on  all 
four  sides.  A  stairway  from  the  gallery 
floor  on  the  south  side  of  this  hall  leads 
above  the  conical  slab  to  the  loft  floor  above. 
Cantilever  beams  of  reinforced  concrete 
support  the  gallery  floor. 


Extending  to  the  north  from  this  Gothic 
Hall  is  the  chapel  already  mentioned,  the 
ceiling  of  which  is  vaulted  by  the  use  of 
reinforced-concrete  ribs  and  panels,  the  lat- 
ter flush  with  the  ribs,  and  the  groins  form- 
ing sharp  edges  suggesting  Gothic  prin- 
ciples, but  adapted  to  reinforced-concrete 
construction.  This  ceiling  is  below  and  in- 
dependent of  the  loft  floor,  which  is  de- 
signed of  Kahn  Flore-tyle  on  a  16-ft.  span 
between  longitudinal  beams.  Steeply  in- 
clined roof  construction  of  slabs  and  sloping 
beams  of  reinforced  concrete,  similar  to  the 
roof  over  the  Romanesque  Hall,  is  used  to 
surmount  the  whole.  It  is  seen  that  this 
roof  construction  involves  hip  connections 
which  had  to  be  provided  for  properly  in  the 
form  work. 

Renaissance  Hall 

The  main  west  wing  is  to  contain  objects 
of  the  Renaissance  style,  and  is  to  be  roofed 
with  a  flat  wooden  ceiling  below  the  steeply 
inclined  reinforced-concrete  roof.  On  the 
north  side  the  gallery  is  carried  behind 
three  large  monolithic  shafts  or  columns  of 
dark  red  Vermont  marble.  These  columns 
were  so  difficult  to  obtain  that  it  was  neces- 
sary to  proceed  with  the  construction  with- 
out them  by  temporarily  shoring  up  the 
gallery  floor  and  roof  beams  by  6  x  6-in. 
timber  columns. 

As  the  top  of  these  marble  columns  is 
about  4  in.  below  the  bottom  of  the  roof 
beams,  small  pipes  were  cast  in  the  beams 


VIEW    FROM     INTERIOR    OP    ENTRANCE    VESTIBULB 
SHOWS    DOME    AND    VAULTED    ENTRANCE 
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above  the  centers  of  the  columns  for  the 
purpose  of  grouting  with  cement  mortar 
to  bring  the  beams  to  a  bearing  on  the 
columns  after  the  latter  are  set  in  place. 
The  steep  roof  construction  and  details  are 
discussed  in  the  following  article.  On  the 
garden  side  of  this  wing  are  a  series  of 
small  rooms  for  minor  objects.  These  are 
one  story  in  height  and  are  roofed  with  a 
terrace  which  overlooks  the  garden. 

Exterior  and  Interior  Finish 

The  reinforced-concrete  frame  is  filled  in 
with  hard-burned  wall  blocks  plastered  on 
the  outside  with  cement.  The  main  lines  of 
support  of  the  frame  are  outlined  by  cut 
stone  piers  and  lintels  forming  an  enframe- 
ment  for  the  stucco  panels  which  they  sur- 
round. The  cornice,  window  enframements 
and  the  various  entrances  are  also  of  cut 
stone,  and  the  main  parts  of  the  building 
and  entrances  are  richly  adorned  with  carv- 
ing. Over  the  main  doorway  is  to  be  a 
group  of  St.  George  and  the  Dragon.  A 
group  of  The  Centaur,  by  Roger  Noble 
Bumham,  the  American  sculptor,  who  has 
also  executed  some  other  minor  figures,  is 
to  surmount  the  stone  dormer  at  the  end 
of  the  Renaissance  wing  over  the  Frisbie 
Place  entrance. 

The  interior  finish  of  the  concrete  sur- 
faces will  expose  the  aggregates  and  frankly 
reveal  the  nature  of  the  construction,  at 
the  same  time  removing  the  form  marks 
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Section  KK 


HALF  SECTIONS   SHOW   TYPICAL   ROOF  RAf-TERS   AND   LOFT   FLOORBEAMS 
The  location  of  these  sections  is  indicated  on  the  plan  view  on  page  441. 


and  giving  a  pleasing  appearance.  While 
distinctly  German  in  style,  in  scale  the 
building  has  been  made  to  relate  itself  to 
the  immediately  surrounding  buldings  and 
designed  to  form  a  notable  addition  to  the 
University  buildings. 

The  new  building  was  designed  in  all  its 
architectural  aspects  by  Prof.  German  Bes- 
telmeyer,  a  distinguished  German  architect 
recently  called  to  Berlin  from  the  Polytech- 
nic in  Dresden.    The  associate  architects  in 


active  charge  of  the  work  are  Warren  & 
Smith  of  Boston,  Mass.,  who  prepared  the 
drawings  here  reproduced.  The  working 
out  of  the  details  of  the  reinforced-con- 
crete work  has  been  done  by  H.  B.  Andrews 
of  the  Simpson  Brothers  Corporation,  con- 
tractors for  the  framework,  in  co-operation 
with  J.  R.  Worcester  &  Co.,  and  the  archi- 
tects, all  of  Boston,  Mass.  The  general  con- 
tractor is  W.  A.  &  H.  A.  Rott,  Inc.,  of 
Boston. 
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Design  of  New  Germanic  Museum  Required 
Solution  of  Many  Special  Problems 

Framework  of  Reinforced  Concrete  Considered  to  Be  Independent  of 
Enclosing  Walls  and  Designed  to  Carry  Live  Loads  and  Wind  Pressure 

By  CHAUNCBY  R.  PERRY 
Designing  Engineer,  J.  R.  Worcester  &  Company,  Boston 


MANY  SPECIAL  problems  were  encoun- 
tered in  the  design  of  the  reinforced- 
concrete  frame  of  the  new  Germanic 
Museum,  including  analysis  of  domes, 
vaulted  arch  ceilings  and  multiple  beam 
supports  for  floor  or  tower  columns.  It 
was  realized  that  a  complicated  structure 
of  this  kind  is  statically  indeterminate  and 
that  an  exact  mathematical  analysis  is  prac- 
tically impossible.  Therefore  simple  and 
reasonable  assumptions  had  to  be  made 
which  would  be  on  the  safe  side  and  yet 
give  an  economical  design.  As  the  frame- 
work was  constructed  independently  of  the 
enveloping  hollow-tile  walls,  it  was  assumed, 
in  nearly  all  cases,  that  the  structural  frame 
carried  only  its  own  weight  and  all  live 
loads,  the  walls  being  considered  neither  to 
bring  loads  upon  nor  to  support  the  frame- 
work, except  in  the  tower. 

This  article  supplements  the  preceding 
general  descriptive  article  and  will  consider 
the  loadings,  the  allowable  unit  stresses  for 
the  different  proportions  of  mix  used  in  the 
different  parts  of  the  structure,  and  the 
assumptions  upon  which  the  analysis  of  the 
unusual  features  of  the  design  was  based. 

Loads  and  Allowable  Stresses 

The  assumed  dead  loads  for  the  design 
were  as  follows,  in  pounds  per  square  foot : 
Paving  for  first  floor,  45 ;  granolithic  finish, 
15;  boarding,  tile,  etc.,  for  sloping  roofs,  18; 
roofing  for  flat  roof,  8,  and  superimpo.sed 
treads  and  risers  for  stairs,  45.  The  live 
loads  prescribed  for  most  of  the  first  floor 
rooms  and  the  gallery  was  125  lb.  per  square 
foot,  while  100  lb.  was  used  for  the  loft 
floors  and  main  stairs.  For  the  sloping 
roofs  the  snow  and  wind  was  taken  at  32  lb. 
per  square  foot,  and  at  52  lb.  on  flat  roofs. 
Horizontal  wind  pressure  was  considered  at 
20  lb.  per  square  foot. 

The  allowable  unit  stresses  adopted  were 
as  follows:    Stress  in  steel  reinforcement, 
16,000  lb.  per  square  inch;  stresses  in  con- 
crete, according  to  the  accompanying  table* 
for  the  different  mixtures  used. 


allowable    unit    stresses    in    concrete pounds 

Per  Square  Inch 

Kind  of  Stress  1:2%:')  1:2:4 

.\xial   compression    360  450 

Compression  on  extreme  fiber.    .  .  .  650 

Shear,  no  web  reinforcement 40 

Shear,  bent  up  rods  only 60 

Shear,  bent   up  rods  and  stir- 
rups      120 


1  :1:2 

675 

975 

60 

90 

180 


Wherever  .stresses  included  effect  of  wind, 
the  above  amounts  were  increased  by  25 
per  cent.  The  allowable  unit  pressure  on 
the  soil  of  the  foundations  was  4  tons  per 
square  foot. 

Bending  and  Shear  Coefficients 

The  formulas  used  for  bending  moment 
in  slabs,  beams  and  girders  were:  For 
simple  spans,  WL/8;  for  semi-continuous 
spans,  WL/10,  and  for  fully  continuous 
spans,  WL/12.  The  shear  for  slabs,  beams 
and  girders,  where  semi-continuous,  is 
0.6  W  at  the  fixed  end  and  0.4  W  at  the 
free  end.     In  regard  to  this  last  specifica- 


tion, it  will  be  noted  that  when  a  semi- 
continuous  beam  carries  a  semi-continuous 
slab  the  maximum  shear  in  the  beam  is  44 
per  cent  greater  than  if  both  slab  and  beam 
were  either  fully  continuous  or  simple 
spans. 

The  mix  adopted  for  the  main  part  of 
structure  was  1 :2 :4,  the  mass  concrete  for 
foundations  being  1:2V2:5,  while  for  many 
of  the  columns  a  1 :1 :2  mix  was  used.  With 
usual  values  for  cost  of  concrete  ingredients 
and  forms,  the  rich  mix  with  correspond- 
ingly smaller  size  of  column  is  more 
economical  than  the  larger  column  using  a 
1 :2 :4  mix.  The  steel  reinforcement  con- 
sisted mainly  of  Havemeyer  bars,  but  Kahn 
bars  were  used  in  the  rib  system  of  loft 
floors. 

The  foundations  presented  no  special 
problems,  as  the  bearing  soil  was  a  firm 
sandy  gravel,  very  different  from  the  soft 
material  encountered  a  short  distance  to  the 
east  in  Cambridgeport  near  the  Charles 
River. 

Design  of  Columns 

The  square  or  rectangular  columns  were 
reinforced,  in  general,  with  about  1  per  cent 
of  longitudinal  steel,  and  %-in.  round  hoops 
on  12-in.  centers  were  used  to  tie  the  longi- 
tudinal rods  together.  Many  of  the  columns 
receive  lateral  thrusts  from  the  arched 
ceilings.  These  were  strengthened  either 
by  increasing  the  size,  by  adding  longi- 
tudinal steel,  or  by  using  a  rich  mix  so 
that  the  combined  stress  in  the  concrete  due 
to  direct  load  and  bending  would  not  exceed 
the  amount  specified  for  compression  on  ex- 
treme fiber. 

In  the  case  of  the  columns  at  the  sides  of 
the  Romanesque  Hall,  where  there  are  four 
columns  in  each  bent,  the  thrust  was  divided 
between  the  14-in.  square  and  the  12-in. 
square  columns  in  proportion  to  their  mo- 
ments of  inertia,  as  the  pair  of  columns  on 
each  side  are  well  tied  together  and  must 
both  deflect  laterally  the  same  amount.  The 
four  columns  supporting  the  small  dome 
over  the  entrance  to  the  Romanesque  Hall 
receive  equal  thrusts  in  two  directions 
parallel  to  the  faces  of  the  columns.  Here 
the  thrust  in  one  direction  was  combined 
with  half  the  vertical  load  on  the  column 
and  the  result  doubled  to  obtain  the  maxi- 
mum stress. 

The  columns  were  calculated  to  withstand 
the  bending  caused  by  wind  pressure  on 
the  skeleton  framework,  including  the  roof, 
during  erection.  The  wind  load  on  the 
finished  building  will  be  much  greater  than 
the  above,  but  it  was  assumed  that  the  en- 
closing wall  would  sufficiently  assist  the 
columns  to  carry  this  extra  loading. 

Floor  and  Dome  Design 

For  "^he  long-span  floor  construction  in 
the  galleries  and  loft  floor  use  was  made  of 
the  form  of  T  construction  known  as  the 
Kahn  flore-tyle  system,  in  some  cases  the 
metal  forms  being  replaced  by  terra  cotta 
blocks,  especially  where  a  plastered  ceiling 
was  required.  Part  of  the  loft  floor  was 
designed  in  the  usual  manner  with  slabs  and 


T-beams     built     of     reinforced     concrete. 

The  dome  at  the  entrance  to  the  Roman- 
esque Hall  and  the  groined  arches  in  the 
rear  of  the  Gothic  Hall  were  framed  by 
means  of  curved  ribs,  with  thin  reinforced- 
concrete  slabs  filling  the  spaces  between 
them.  The  ribs  were  designed  as  ordinary 
arches.  The  barrel  vault  forming  the  ceil- 
ing over  the  Romanesque  Hall  was  treated 
in  much  the  same  manner,  the  ribs  being 
constructed  first,  the  4-in.  curved  slab  be- 
ing poured  later  and  attached  to  the  ribs 
by  %-in.  curved  anchor  rods,  which  were 
left  projecting  from  the  sides  of  the  ribs. 

It  will  be  noted  that  this  ceiling  is  en- 
tirely separate  from  the  loft  floor  above,  so 
that  each  may  deflect  independently,  the 
ceiling  alone  exerting  thrusts  on  the  col- 
umns. The  ribs  were  of  such  a  form  that 
a  line  of  resistance  could  easily  be  drawn 
within  the  mid-third  zone,  although  a  mod- 
erate amount  of  reinforcement  was  used 
in  the  ribs  to  tie  the  work  together  thor- 
oughly. The  short-span  barrel  vaults  which 
form  the  ceilings  under  the  galleries  of  the 
Romanesque  Hall  were  figured  as  ordinary 
arches,  carrying  their  own  weight  only,  the 
curved  reinforcing  rods  being  placed  in  the 
middle  of  the  4-in.  slab  so  as  to  resist  bend- 
ing in  either  direction. 

Double  Dugonal  Floor  Girders 

The  two  floor  girders  which  support  the 
square  tower  extend  diagonally  from  corner 
to  corner  of  the  larger  square  below,  inter- 
secting each  other  at  the  center  of  the 
tower.  These  girders  were  assumed  to  act 
entirely  independently  of  each  other,  each 
carrying  two  columns  and  its  proportion  of 
floor  load.  This  asumption  is  evidently  re- 
alized as  far  as  the  symmetrical  vertical 
loading  is  concerned,  because  being  tied  to- 
gether at  their  center  lines  they  must  both 
deflect  equal  amounts,  and  being  of  identical 
construction  and  loaded  alike  they  will  both 
tend  to  deflect  equally  so  that  neither  girder 
will  bring  an  additional  load  upon  the  other. 

In  regard  to  the  unequal  loads  on  the 
columns  which  these  girders  carry,  caused 
by  horizontal  wind  forces  acting  on  the 
tower  above,  the  same  assumption  seems 
to  hold  true.  If  we  take  first  the  case  of 
wind  parallel  to  the  side  of  the  tower,  as- 
suming a  neutral  axis  at  the  central  plane 
of  the  tower,  each  girder  will  be  loaded  with 
an  upward  force  near  one  end,  and  an  equal 
downward  force  near  the  other  end.  This 
would  produce  bending  in  the  girder,  with 
a  point  of  inflection  at  the  center  line  of  the 
span.  There  would  be  no  deflection  at  the 
center  of  either  girder,  the  bending  mo- 
ments being  symmetrical  around  the  center 
line,  but  of  opposite  sign. 

Similarly  if  we  take  wind  in  the  direction 
of  the  diagonal  of  the  square  tower,  the 
girder  at  right  angles  to  the  wind  will  be 
at  the  neutral  axis,  and  therefore  receive 
no  load  and  consequently  have  no  deflec- 
tion, while  the  girder  in  the  direction  of 
the  wind  will  have  bending  of  the  same 
nature  as  the  first  case  considered,  but  of 
greater  amount,  and  this  girder  also  will 
have  no  deflection  at  the  center  of  the  span. 

Wall  Loads  of  Tower  Considered 

These  two  diagonal  girders  and  the  col- 
umns carrying  them  were  among  the  few 
members  in  the  structural  frame  which 
were  considered  to  carry  masonry  walls  in 
addition  to  live  loads  and  structural  con- 
crete, due  to  the  offset  in  the  tower  which 
occurs  just  above  this  stage. 

A  similar  assumption  to  the  above  was 
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made  in  regard  to  the  girders  directly  be- 
low the  girders  just  described.  These 
girders  are  exposed  and  divide  the  ceiling 
of  the  Gothic  Hall  into  a  series  of  squares, 
each  panel  of  which  was  reinforced  equally 
in  two  directions,  one  quarter  of  the  total 
load  being  supported  at  each  edge  of  the 
panel.  Each  of  the  four  girders  was  figured 
as  a  simple  span  independent  of  the  others. 

Roof  Framing 

■  The  roof  framing  consists  of  long-span 
slabs,  5  in.  thick,  in  general,  supported  by 
rafters  which,  with  the  slabs,  form  T-sec- 
tions.  It  was  desired  to  leave  as  large  open 
spaces  as  possible  on  the  loft  floor,  which  is 
to  be  used  for  storage  purposes,  and  there- 
fore trusses  with  web  members  could  not  be 
adopted.  The  rafters  were  designed  by  an 
arch  analysis.  It  will  be  noted  in  the  draw- 
ing that  the  foot  of  the  rafter  is  built  con- 
tinuous with  the  floor  girder  directly  below 
it.  However,  the  bending  moments  in  the 
rafters  and  the  floor  beams  cause  a  rota- 
tion around  the  joint  in  the  same  direction, 
and  therefore  no  allowance  was  made  for 
this  continuity  in  the  design  of  either  mem- 


ber, though  some  steel  was  carried  around 
the  joint  to  prevent  cracks. 

The  line  of  resistance  of  the  arch  analysis 
was  therefore  started  at  the  neutral  axis 
at  the  springing  line,  which  was  assumed 
to  be  at  the  top  of  the  triangular  filling 
above  the  floor  beam.  In  other  words,  the 
arch  was  assumed  to  be  two-hinged.  This 
analysis  gave  about  the  same  results  as  if 
the  rafter  were  considered  to  be  a  sloping 
beam  fixed  at  the  top  and  figured  for  a 
bending  moment  of  WL/10,  but  the  arch 
method  gave  a  much  clearer  determination 
of  the  combination  of  bending,  thrust  and 
shear  at  any  section. 

Provision  for  Thrust 

The  longitudinal  thrust  of  the  rafters 
was  taken  by  rods  which  were  placed  in  the 
floor  beams,  extending  across  the  full  width 
of  building  and  carried  out  into  the  lower 
end  of  rafters  with  hooks  at  the  ends  to  help 
develop  the  full  tension  near  the  ends  of 
rods.  These  rods  were  not  counted  as  part 
of  the  beam  reinforcement. 

At  the  lower  ends  of  the  rafters  over  the 
Romanesque  Hall  an  exaggerated  case  of 


non-intersection  of  forces  occurs.  Here  the 
stability  of  the  portion  outside  the  18-in. 
square  column  was  considered  independent 
of  its  continuity  with  the  rafter  and  floor 
beam,  considering  the  rafter  to  exert  an 
inclined  thrust,  the  floor  beam  tie  a  hori- 
zontal pull,  and  the  outside  wall  column  a 
simple  vertical  reaction.  At  the  foot  of 
the  rafter  over  the  Renaissance  Hall  the 
depth  of  the  floor  beam  was  increased  where 
connection  to  the  column  occurs  by  adding 
a  triangular  bracket  to  reinforce  the  web 
of  the  beam  for  combined  shear  from  floor 
and  roof  loads. 

Hip  Construction 

The  rafters  near  the  ends  of  wings  which 
carry  the  hip  beams  were  designed  as  two- 
hinged  arches,  the  hips  being  considered 
to  assist  the  arch  to  resist  unequal  loading 
due  to  wind  on  one  side  of  the  roof;  that 
is,  one  hip  was  assumed  to  be  loaded  with 
an  upward  load,  and  the  other  with  a  down- 
ward load  at  the  intersection  with  the 
rafter,  the  reactions  from  these  loads  bal- 
ancing each  other  at  the  point  of  intersec- 
tion of  the  hips  with  the  ridge. 
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The  roof  purlins  spanning  from  rafter 
to  rafter  were  all  made  with  stems  vertical, 
largely  on  account  of  much  simpler  form 
work.  Although  a  certain  amount  of  T- 
beam  action  results,  the  roof  slab  forms 
such  a  sharp  angle  with  the  stem  that  these 
purlins  were  all  figured  as  simple  beams, 
neglecting  the  uncertainty  of  the  slab. 


Can  Ground  Water  Be  Kept 
Out  of  Sewers  ? 

Charles  P.  Chase  Gives  Experiences  Covering 

Quarter  Century  of  Sewer  Building  in  a 

Hundred  Different  Localities 

EXPERIENCES  during  twenty-five  years 
in  sewer  building  in  the  Middle  West, 
the  difficulties  encountered  from  the  infiltra- 
tion of  ground  water  and  remedies  proposed 
were  given  recently  in  a  paper  presented  to 
the  Iowa  Engineering  Society  by  Charles 
P.  Chase,  consulting  engineer,  Clinton, 
Iowa.  The  following  notes  are  taken  from 
this  paper: 

It  has  been  claimed  by  an  eminent  author- 
ity that  when  a  pipe  line  was  laid  with  the 
utmost  care,  with  every  joint  perfect,  wells 
in  the  vicinity  became  dry  down  to  the  flow 
line  of  the  pipe.  That  such  is  the  almost 
universal  result  the  writer  knows  to  be 
true,  but  is  this  pipe  or  sewer  leakage  neces- 
sarily the  thing  that  dries  the  ground  and 
wells?  In  sewer  trenches  the  ground  is  fre- 
quently a  succession  of  clay  dikes  of  a  more 
or  less  impervious  character,  crossing  sand, 
soils  and  other  strata,  or  it  may  be  rock. 
These  dikes  hold  back  the  water,  and  when 
cut  through  release  the  flow,  which  will  fol- 
low the  line  of  least  resistance,  now  the 
trench,  whether  piped  or  not. 

Instances  of  Released  Flows 

In  one  instance,  in  the  construction  of  a 
large  system,  the  cutting  into  the  top  layers 
of  underlying  rock  was  followed  by  an  in- 
flow of  water  in  such  quantities  that  it  was 
almost  impossible  to  work  until  the  trench 
was  drained.  A  centrifugal  pump  ran 
thirty  days  at  the  rate  of  about  4,000,000 
gal.  per  day  before  the  water  level  was  re- 
duced sufficiently  to  allow  construction  to 
proceed.  The  water  came  in  on  all  sides 
and  from  the  bottom,  then  followed  along 
the  new  channel,  the  level  of  the  ground 
water  being  lowered  10  ft.  by  the  cutting 
of  an  8-ft.  trench,  15  to  17  ft.  deep,  before 
a  foot  of  sewer  was  built.  In  other  systems 
it  has  frequently  been  observed  that  a  ditch 
which,  when  first  opened,  only  appeared 
damp,  had  accumulated  by  the  next  morning 
several  feet  of  water.  The  longer  the 
trench  was  opened,  at  least  for  several  days, 
the  more  the  amount  of  water  would  in- 
crease; then,  gradually,  it  would  begin  to 
decrease.  It  has  also  been  observed  that 
when  there  was  practically  no  water  flow- 
ing inside  a  pipe  line,  water  has  been  found 
running  outside  of  a  pipe  and  even  stand- 
ing over  it;  so  we  can  conclude  that  the 
mere  opening  of  the  trenches,  in  most  cases, 
accomplishes  drainage  to  the  grade  line. 

Another  effect  of  water  running  outside 
of  the  pipe  line  was  cited  by  Mr.  Chase. 
After  a  personal  observation  it  was  known 
that  every  joint  was  perfectly  made,  the 
inspector  in  one  particular  case  having  felt 
over  each  joint  with  his  hands  all  around; 
then  the  joints  were  covered  wtih  dry  earth 
and  well  packed.  Several  years  afterward 
some  portions  of  this  line  broke  down  be- 
cause the  sandy  soil  in  which  it  was  laid 
moved  and  washed  along  the  outside  of  the 


pipe  line  to  such  an  extent  that  the  support 
was  removed.  In  some  cases  the  pipes  set- 
tled so  much  that  when  dug  up  for  repairs 
they  were  found  1  in.  apart.  Instances  also 
were  found  where  the  cement  was  all  gone 
from  joints  known  to  have  been  perfect  and 
only  the  oakum  was  left,  showing  that  the 
water  on  the  outside  washed  the  cement 
away  before  it  had  thoroughly  set. 

Bury  Joints  in  Clay 

Good  results  were  secured  on  one  wet  job 
in  sand  by  using  a  mortar  of  1  part  Port- 
land cement  to  1  part  of  sand,  as  stiff  as 
could  be  worked,  using  this  on  top  of  well- 
calked  oakum  joints  and  then  burying  the 
joint  by  plastering  over  it  with  a  water- 
proof, putty-like  blue  clay  found  on  the  job. 
The  clay  was  gathered  by  the  wagonload 
and  a  man  prepared  it  for  use. 

When  the  trenching  is  in  clay  and  care  is 
used,  fairly  tight  work  can  be  secured,  but 
the  clay  must  be  packed  tightly  under  and 
around  the  pipe.  With  the  new  trenching 
machines  which  move  so  rapidly,  it  is  found 
difficult  to  secure  this  proper  tamping 
around  the  pipe,  especially  when  the  auto- 
matic backfiller  is  used,  but  it  can  be  done. 

The  use  of  subdrains  and  tile  is  fre- 
quently advocated  to  take  care  of  ground 
water  and  to  secure  tight  work  in  the 
sewers,  but  it  is  a  myth  and  a  failure, 
according  to  Mr.  Chase.  In  Massachusetts, 
where  it  was  used  extensively,  the  drain 
water  was  almost  as  polluted  as  the  sewers ; 
in  other  words,  the  leakage  from  the  sewers 
descended  to  the  drains.  It  is  almost  im- 
possible to  keep  the  drains  open  for  any 
considerable  distance  in  quicksand  or  sandy 
soils  where  there  is  much  water,  as  the  sand 
will  go  wherever  the  water  will,  and  unless 
the  grade  is  considerable,  choking  occurs. 

Remedies 

In  order  to  secure  tight  work,  according 
to  Mr.  Chase,  we  must  first  have  the  best 
quality  of  vitrified,  salt-glazed  sewer  pipe 
without  cracks  or  breaks,  and  laid  to  a  true 
line  and  grade  in  such  a  manner  as  to  give 
the  pipe  a  firm  bearing  on  the  soil  beneath. 
The  joint  is  first  to  be  calked  carefully  and 
fully  with  a  gasket  of  oakum,  soaked  in  neat 
cement  of  about  the  consistency  of  cream 
and  as  carefully  packed  as  for  water  pipe, 
although  of  course  it  cannot  be  driven  up 
with  hammer  and  calking  tool  as  forcibly 
as  for  iron  pipe  without  the  danger  of 
breaking  the  pipe.  The  joint  is  then  to  be 
filled  with  a  mortar  composed  of  1  part 
Portland  cement  to  1  part  sand.  All  parts 
of  the  joint,  particularly  underneath,  must 
be  thoroughly  filled  and  the  mortar  brought 
to. a  slight  bevel  outside  with  rubber  mit- 
tens. A  trowel  may  do  the  work  on  top, 
but  it  won't  work  underneath  except  on  very 
large  pipe  and  the  only  way  the  inspector 
can  tell  that  the  joint  is  perfect  is  to  pass 
his  hands  over  it  himself.  All  water  must 
be  kept  away  from  the  joint  until  set.  This 
may  be  accomplished  either  by  allowing  the 
joints  to  stand  uncovered  or  by  covering 
the  cement  over  with  a  plastic  waterproof 
clay  or  otherwise  packing  clay  tightly 
around  the  pipes  and  joints.  Ordinary  soil 
will  not  keep  the  water  back  if  there  is 
much  of  it  and  sod  or  straw  or  such  ma- 
terial sometimes  used  is  worse  than  water 
or  mud  itself.  In  wet  sand  or  quicksand 
support  the  pipe  on  boards  or  timbers  and 
keep  the  water  dravra  down  with  pumps 
until  the  cement  is  set,  when  it  may  be 
carefully  covered,  making  sure  to  pack  the 
soil  firmly  around  and  over  the  pipe. 


The  greatest  objection  to  the  use  of 
cement  in  making  joints  is  the  possibility 
of  its  being  knocked  out  of  the  joint  before 
it  has  become  hard,  washed  out  by  water 
or  broken  open  or  disturbed  by  future 
movements  of  the  pipe  after  it  is  laid.  To 
overcome  the  objections  to  cement  Mr. 
Chase  stated  that  he  had  used  at  various 
times  joint  mixtures  of  sulphur  compounds, 
tar  compounds  and  asphalt,  but  not  with 
much  success.  The  sulphur  compounds 
frequently  became  too  hard  and  cracked 
open  and  were  said  to  be  inferior  to 
cement,  while  the  tar  and  asphalt  com- 
pounds, Mr.  Chase  stated,  disintegrated  or 
dissolved.  Within  the  past  few  years  there 
have  come  into  the  market  some  very  much 
improved  compounds  for  pipe  joints  and 
with  them  satisfactory  results  have  been 
reported  in  a  number  of  cases.  These 
jointing  compounds  are  all  to  be  used  hot 
and  poured  into  the  joint  similar  to  the 
lead  joint  of  water  pipe,  which  means,  of 
course,  that  at  first  the  calking  must  be  ab- 
solutely tight  or  the  jointing  material  will 
go  through  into  the  pipe.  A  tight  gasket 
must  be  used  around  the  joint  to  exclude 
all  water  when  the  jointing  is  poured, 
otherwise  the  joint  is  liable  to  blow  up. 

Permissible  Leakage 

As  to  the  standard  of  permissible  leak- 
age, Mr.  Chase  believes  that  5000  gal.  per 
mile,  suggested  by  several  engineers  as  a 
minimum,  is  almost  impossible  of  attain- 
ment, except  under  the  most  favorable  con- 
ditions. As  an  example  he  noted  a  10-mile 
system  built  under  adverse  conditions  with 
the  pipe  line  all  below  the  water  line.  Af- 
ter a  fairly  dry  season  the  whole  system 
leaked  40,000  gal.,  or  4000  gal.  per  mile. 
In  this  work  practically  every  joint  was 
considered  perfect  when  made,  as  the  super- 
vision was  very  thorough  and  strict,  and 
every  joint  was  watched.  In  the  spring  of 
the  following  year,  however,  the  leakage 
ran  up  to  about  200,000  gal.  for  a  period  of 
a  week,  and  this  has  been  about  the  varia- 
tion in  this  system  ever  since  it  was  con- 
structed. It  has  been  in  use  twenty  years, 
has  never  had  a  stoppage  and  is  regarded 
by  the  corporation  as  a  perfect  piece  of 
work,  but  the  leakage  is  there. 

"From  my  own  observations,"  said  Mr. 
Chase,  "I  would  not  be  willing  to  attempt 
to  guarantee  a  leakage  of  less  than  10,000 
gal.  per  mile  in  ordinary  soils  and  20,000 
gal.  in  water-bearing  sand  or  quicksand, 
20,000  gal.  per  mile  being  about  the  basis 
that  I  have  usually  figured  on." 


Grain  Elevators  for  Australia 

The  wheat  production  of  Australia  is 
showing  a  constant  increase,  so  that  in 
normal  times  the  production  is  more  than 
sufficient  to  supply  the  home  consumption, 
and  the  quantity  available  for  export  is 
reaching  a  volume  of  more  importance  every 
year.  For  several  years  the  project  of  in- 
stalling a  system  of  grain  elevators  for  the 
handling  of  wheat  in  bulk  has  been  under 
consideration.  It  has  now  been  definitely 
decided  to  install  a  system  of  elevators,  and 
the  government  of  New  South  Wales  has 
committed  itself  to  expend  the  sum  of 
$9,733,000  for  this  purpose.  Plans  are  be- 
ing drawn  for  a  terminal  elevator  at  Sydney 
which  will  have  a  capacity  of  about  3,000,000 
bushels.  Later  other  elevators  will  be  estab- 
lished at  New  Castle  and  at  various  railway 
centers  to  bring  the  total  capacity  up  to 
15,000,000  bushels. 
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Simple  Steel  Frame  Supports 
Sidewalk  Shelter 

Open  Waiting  Station  at  Busy  Transfer  Point 

in  City  of  Cincinnati  to  Protect  Traveling 

Public  in  Rainy  Weather 

By  EDGAR  K.  RUTH 

Assistant   Engineer,   Engineering   Department, 

City  of  Cincinnati 

THE  CITY  of  Cincinnati  has  recently 
completed  a  waiting  station  at  the 
northwest  corner  of  Fifth  and  Main 
Streets,  the  busiest  transfer  point  in  the 
city,  and  at  the  cost  of  less  than  $1,000  has 
provided  a  permanent  improvement,  which 
will  lessen  greatly  the  discomfort  of  the 
traveling  public  during  both  rainy  and  sul- 
try weather.  It  has  a  neat  appearance,  re- 
quires but  a  small  amount  of  sidewalk  space 
with  its  single  line  of  supporting  columns, 
and  provides  shelter  for  at  least  four  hun- 
dred people. 

The  roof  is  supported  by  one  line  of  eight 
steel  columns,  spaced  12  V2  ft.  apart,  located 
6%  ft.  from  the  curb  line  and  parallel  to  it. 
In  plan,  the  roof  is  10  x  SlYz  ft.  between 
eave  channels.  The  columns  consist  of  four 
angles  as  shown  in  the  drawing  herewith, 
riveted  back  to  back  and  anchored  at  a 
depth  of  3V2  ft.  below  the  sidewalk  in  a 
2-ft.  square  block  of  1:2:4  concrete.  Above 
the  sidewalk  the  column  is  protected  with 
concrete  to  a  height  of  3^/2  ft.,  the  bat- 
tered faces  having  bush  hammered  panels 
inside  of  smooth  draft  lines.  Each  column 
carries  a  cantilever  roof  truss,  which  sup- 
ports the  six  lines  of  purlins.  Ridge  beams 
connect  the  tops  of  the  columns,  and  eave 
channels  connect  the  trusses,  as  shown  in 
the  drawing.  Intermediate  rafters,  con- 
sisting of  one  3  x  2' 2  x  %-in.  angle  mid- 
way between  trusses,  span  between  the  6-in. 
eave  channel  and  the  ridge  beam. 

The  roofing  material  is  a  sheet-metal  im- 
itation of  Spanish  tile,  consisting  of  28- 
gage  sheet  iron,  16%  in.  wide,  in  one  length 
from  ridge  to  eave  and  fastened  to  the  pur- 
lin angles  by  means  of  galvanized  iron 
straps.  A  metal  gutter  extends  around  the 
entire  roof  and  is  connected  to  3-in.  cast- 
iron  risers  at  the  center  and  lower  end  by 
means  of  3-in.  galvanized  iron  pipes.    The 


roof  and  gutter  slope  parallel  to  the  curb  at 
about  a  1  per  cent  grade. 

Federal  officials  were  somewhat  opposed 
to  the  construction  of  the  station  on  the 
grounds  that  it  would  obstruct  foot  traffic 
along  the  sidewalk,  but  this  has  not  proven 
to  be  the  case. 


Railway   Engineering    Body 
Adopts  Wider  Clearance 

Committee  Recommendations  on  This  and  Other 

Subjects  Accepted  at  Seventeenth  Annual 

Convention  Summarized 

AS  FEWER  recommendations  than  usual 
were  made  by  the  various  committees  of 
the  American  Railway  Engineering  Asso- 
ciation at  the  seventeenth  annual  conven- 
tion in  Chicago  last  week  for  adoption  in 
the  Manual,  and  as  a  number  of  those  made 
were  referred  back  to  the  committee  for 
further  study,  the  list  of  conclusions  for- 
mally reached  by  the  convention  is  compara- 
tively short.  Probably  the  most  notable  step 
taken  was  the  adoption  of  a  minimum  clear- 
ance diagram  15  ft.  wide  on  tangent  track, 
instead  of  the  14  ft.,  now  in  the  Manual.  All 
of  the  measures  adopted  are  summarized 
below.  Of  the  twenty-two  committees,  it 
will  be  noted  that  only  eight  figure  in  the 
recommendations  adopted. 

Ties. — The  revised  specifications  for 
crossties  were  adopted  with  minor  changes 
in  two  or  three  sentences.  The  new  speci- 
fications for  switch  ties  were  also  adopted. 

Track. — The  general  plans  of  the  typical 
layouts  of  Nos.  8,  11  and  16  double  cross- 
overs, 13  and  15-ft.  centers,  the  typical  lay- 
outs of  frogs  for  same,  and  the  typical  lay- 
outs for  Nos.  8,  11  and  16  double  slip  cross- 
ings with  both  square  and  staggered  switch 
points  were  adopted,  with  certain  changes 
in  the  explanatory  notes  proposed  by  the 
committee  itself. 

The  typical  plan  of  frog  guard  rails  was 
adopted,  with  a  modification  to  allow  ad- 
justable filler  blocks.  The  definition  of  frog 
guard  rail  was  adopted,  as  were  the  speci- 
fications for  same,  with  a  slight  modifica- 
tion to  permit  foot  guards  of  any  sound, 
hard  wood.  The  three  proposed  changes  in 
the  specifications  for  ordinary  track  spikes 
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DETAILS  OF  NEW  CLEARANCE  DIAGRAM 

Vertical  and  horizontal  co-ordinates  of  points  in 
enlarged  section:  A,  24/37%;  B,  24/34  ;4;  C. 
10%/31;  D,  10%/25%;  E,  9/24;  F.  41^6/24;  O, 
2^/20%  ;  H,  2%/6;  ,/,  0/6  ;  K,  7He/37%  ;I„0/37%; 
M,  —21^/36%;  N,  — 2y4/35%  ;  O,  0^/36%;  P. 
9%/33%  Q.  9%/26%:  R,  8/25;  S,  31^8/25;  T. 
0%/19%. 

were  adopted. 

Signals  and  Interlocking.  —  Additional 
specifications  recently  adopted  by  the  Rail- 
way Signal  Association  were  accepted  as 
supplementary  to  those  now  in  the  Manual. 

Rules  and  Organization. — The  clearance 
diagram  adopted  by  the  association  is  15  ft. 
wide  on  tangent  instead  of  16  ft.,  as  recom- 
mended by  the  committee.  For  the  lower  2 
ft.  is  substituted  the  clearance  diagram  pre- 
pared by  the  committee  of  electricity,  and 
already  adopted  and  printed  in  the  Mamud. 
The  top  clearances  are  measured  from  base 
instead  of  top  of  rail.  The  new  diagram  is 
here  presented  as  the  Engineering  Record 
interprets  the  action  of  the  association. 

The  exceptions  to  which  the  recommended 
clearances  will  not  apply  were  all  adopted, 
No.  6  being  modified  to  cover  all  work  in- 
stead of  reconstruction  only.  The  recom- 
mendation of  the  committee  for  13-ft.  track 
centers  on  tangent  was  adopted,  and  the 
remaining  thirteen  rcommendations  per- 
taining to  the  clearances  of  specific  struc- 
tures were  accepted  on  the  condition  that 
they  be  revised  to  correspond  with  the  new 
clearance  diagram.  The  six  main  conclu- 
sions of  the  committee  were  also  adopted. 

The  proposed  revisions  in  the  rules  of 
the  Manual  were  all  adopted. 

Yards  and  Terminals. — The  recommended 
definition  of  a  holding  yard  was  adopted. 

Iron  and  Steel  Structures. — The  specifi- 
cations for  the  protection  of  traffic  at  mov- 
able bridges  published  in  Bulletin  178,  and 
the  three  additional  specifications  submitted 
by  the  committee  in  Bulletin  181,  were 
adopted. 

Uniform  General  Contract  Forms. — The 
recommended  changes  in  the  adopted  agree- 
ment form  were  adopted  as  presented. 

Grading  of  Lumber. — The  new  definition 
for  southern  yellow  pine  adopted  last  year 
by  the  American  society  for  testing  ma- 
terials was  adopted.  The  grading  rules  for 
hemlock  lumber  offered  for  discussion  last 
year  were  adopted,  subject  to  the  changes 
proposed  by  the  committee. 
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National  Defense — For  Engineer  and  Contractor 

Fifth  Article  in  Series  Describing  Military  Road  Building  Methods 
and  Rules  of  Thumb  for  Estimating  Strength  of  Highway  Bridges 

By  MAJOR  P.  S.  BOND 
Corps  of  Engineers,  U.  S.  Army 


WE  have  seen  that  mobility,  the  power 
to  maneuver  in  strategical  and  tactical 
combinations,  is  essential  to  success  in  mili- 
tary operations.  Roads  accordingly  play 
an  important  role  in  the  conduct  of  war. 
In  modern  warfare,  with  the  vast  number 
of  combatants  engaged  and  the  great  ex- 
tent of  territory  covered,  roads  are  of  more 
importance  than  in  the  past.  The  motor 
truck  has  come  to  be. an  important  acces- 
sory to  the  railroad  in  the  transportation 
of  troops,  artillery  and  material  of  all 
kinds,  and  to  realize  the  advantages  that 


In  many  parts  of  Europe  such  systems  ex- 
ist, and  the  principal  highways  have  been 
built  with  a  view  to  their  usefulness  in  war 
as  well  as  in  peace.  The  United  States  is 
poorly  equipped,  both  as  to  the  quantity 
and  the  quality  of  its  roads.  In  any  mili- 
tary operations  conducted  in  our  territory, 
extensive  road  construction  must  be  car- 
ried on  by  both  combatants.  Military  road 
work  will  consist  very  largely  of  the  im- 
provement, repair  and  maintenance  of  ex- 
isting roads,  but  in  many  of  our  possible 
theaters    of    war,     including    the    United 


PJioto.  Underwood  tC-  Underwood 
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may  be  derived  from  its  use  an  extensive 
system  of  good  roads  is  essential. 

In  road  work,  probably  more  readily 
than  in  any  other  branch  of  military  field 
engineering,  the  engineer  with  civil  train- 
ing can  adapt  his  knowledge  and  experi- 
ence to  war  conditions.  Military  road 
building  is  not  greatly  different  from  civil 
practice.  The  civil  engineer  who  has  a 
thorough  knowledge  of  the  methods  that 
produce  good  roads  and  the  broad  common 
sense  which  will  enable  him  to  apply  them 
to  military  needs  will  be  successful  in  time 
of  war.  It  is  only  necessary  that  he  should 
thoroughly  appreciate  the  economics  of 
warfare  which  we  have  heretofore  dis- 
cussed. 

U.  S.  Needs  Military  Roads 

Motor  transport  demands  good  roads 
and  even  for  animal  transport  they  are  to 
be  desired.  The  construction  of  a  modem 
paved  highway  takes  time  and,  therefore, 
military  operations  will  be  greatly  ham- 
pered if  they  are  conducted  in  a  country 
which  has  not  been  provided  in  time  of 
peace  with  a  complete  system  of  good  roads. 


States  and  other  parts  of  the  American 
continent,  extensive  new  construction  work 
will  also  be  necessary. 

In  the  location  and  construction  of  a  mil- 
itary road  the  peculiar  economics  of  war- 
fare, which  have  been  heretofore  men- 
tioned, should  be  kept  constantly  in  liiind. 
In  the  construction  of  a  civil  road  or  rail- 
road the  amount  of  money  which  may  be 
profitably  expended  in  reducing  grades,  se- 
curing good  alignment  and  in  paving  (in 
the  case  of  a  road)  is  determined  from  the 
estimate  of  the  nature  and  amount  of  the 
probable  traffic.  In  military  construction 
the  element  of  cost  is  of  secondary  impor- 
tance, but  the  question  of  time  is  para- 
mount. The  road  must  be  opened  for  traf- 
fic in  the  least  possible  time.  Neverthe- 
less, the  nature  and  amount  of  the  trafllic 
and  the  period  during  which  the  road  will 
probably  be  required  are  not,  of  course,  en- 
tirely disregarded.  The  road  will  usually 
be  constructed  to  meet  the  exigency  of  the 
moment  and  may  later  be  altered  and  im- 
proved to  meet  the  development  of  the  sit- 
uation. 

Common  labor  will  ordinarily  be  plenti- 


ful, but  often  no  plant  at  all  will  be  at 
hand.  Wheelbarrows  can  usually,  although 
not  always,  be  supplied,  and  for  extensive 
work  plows  and  drag  or  wheel  scrapers 
should  be  obtained.  Explosives  will  be 
available  and  may  be  liberally  employed. 
The  use  of  more  elaborate  plant,  such  as 
graders,  steam  shovels,  etc.,  will  seldom  he 
either  practicable  or  advisable  under  war- 
time conditions.  The  stretches  of  road  to  be 
constructed  will  usually  be  relatively  short 
and  built  to  connect  existing  roads.  Motor 
trucks  will  be  utilized  on  the  good  existing 
roads  where  they  can  move  at  the  rela- 
tively high  speed  which  is  necessary  if  their 
economical  advantages  are  to  be  realized. 
But  on  purely  military  roads  built  under 
service  conditions  most  of  the  traflSc  will  be 
by  wagons  drawn  by  horses  or  mules.  Four 
and  six-line  teams  may  be  and  are  em- 
ployed in  military  operations  when  civil 
economics  would  demand  two-line  teams. 
Also,  military  traffic  moves  in  trains,  and 
teams  may  be  doubled  up  and  loads  shifted 
when  necessary.  Extra  teams  and  relay 
stations  may  be  provided.  Such  traffic 
moves  but  slowly  on  the  best  roads,  and 
hence  the  greatest  improvements  in  the 
road  will  effect  only  slight  changes  in  the 
speed  of  transport — though  they  may  re- 
duce its  cost — unless  motor  trucks  be  sub- 
stituted for  wagons.  A  rough  surface,  if 
firm,  is  of  little  disadvantage  to  slow-mov- 
ing traffic,  and  the  same  is  true  of  poor 
alignment,  though  of  course  very  sharp 
curves  should  be  compensated  by  widening 
the  road. 

Roads  Best  Suited  for  Army  Traffic 

Brick  roads  are,  of  course,  out  of  the 
question,  except  possibly  along  the  main 
motor  routes  on  the  lines  of  communica- 
tion. For  wagon  traffic  their  advantages 
are  not  sufficient  to  justify  their  cost  and, 
more  particularly,  the  time  required  for 
their  construction.  Even  common  water- 
bound  macadam  can  seldom  be  advan- 
tageously employed.  The  military  road 
will  usually  be  a  common  earth  road.  If 
the  soil  is  very  sandy  it  may  be  mixed 
with  clay  for  a  wearing  surface,  and  con- 
versely. Gravel  may  occasionally  be  used 
to  good  advantage  if  it  can  be  obtained 
along  the  line  of  the  road.  Pit  gravel 
usually  compacts  very  satisfactorily  under 
traffic  if  shaped  up  occasionally.  Stream 
gravel  usually  requires  the  addition  of  a 
binder.  If  the  gravel  contains  many  large 
pebbles  or  stones  it  should  be  screened.  If 
stone  is  available  a  rock  fill,  covered  with 
a  layer  of  earth,  may  be  employed  at  soft 
spots  where  the  drainage  is  bad.  In 
swampy  or  poorly  drained  ground  a  plank 
or  "corduroy"  road  will  usually  be  the  sim- 
plest and  best  expedient.  The  logs  or  poles 
are  seldom  covered,  and  the  surface,  while 
rough,  is  firm  and  suitable  for  slow  mov- 
ing traffic.  A  great  variety  of  materials 
may  be  used  to  temporarily  increase  the 
supporting  power  of  a  road  bed,  including 
branches  of  trees,  bunches  of  brush,  grass, 
turf,  leaves,  etc. 

The  advantages   of  very  low  gradients 
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cannot  be  fully  realized  unless  a  good  sur- 
face is  also  provided,  and,  conversely,  the 
advantages  of  a  good  surface  cannot  be 
fully  realized  unless  the  grades  are  held 
down.  Accordingly,  it  is  of  little  use  to 
strive  for  very  low  grades  on  a  road  which 
is  not  to  be  paved,  or  to  incur  great  expense 
of  time  and  money  in  providing  a  macadam 
paving  on  bad  grades.  A  good  macadam 
road  must  have  low  grades.  Also,  for  slow 
moving  military  traffic  neither  low  grades 
nor  good  surfaces  are  as  advantageous  as 
for  motor  transport. 

Roadway  Widths  and  Grades 

Military  traffic  moves  in  trains,  and  its 
use  of  the  road  may  be  regulated.  Loaded 
wagons  generally  move  in  one  direction 
only  and  empties  in  the  opposite  direction. 
Under  these  conditions  a  10  or  even  an  8-ft. 
width  of  road  may  be  made  to  meet  require- 
ments, passing  points  being  placed  at  the 
necessary  intervals  and  where  the  extra 
width  may  be  cheaply  provided.  Such  a 
narrow  road  would  of  course  be  very  un- 
satisfactory for  unregulated  civil  traffic 
with  loaded  wagons  passing  at  random  in 
both  directions  and  meeting  at  all  points. 
A  width  of  16  ft.,  which  permits  the  easy 
passage  of  two  lines  of  wagons  in  oppo- 
site directions,  is  desirable  if  it  can  be  ob- 
tained without  excessive  excavation.  It  will 
seldom  be  advisable  to  provide  more  than 
an  8-ft.  width  of  metal  if  the  road  is  to 
be  paved. 

In  the  location  of  a  military  road  the 
foregoing  facts  must  be  borne  in  mind.  In 
order  to  reduce  the  excavation  to  a  min- 
imum the  road  should  lie  close  to  the  nat- 
ural surface  of  the  ground,  even  if  this 
results  in  occasional  steep  and  adverse 
grades,  poor  alignment  and  consequently 
increased  length.  Heavy  cuts  and  fills,  with 
the  great  yardage  and  the  relatively  long 
hauls  which  they  involve,  should  be 
avoided.  A  gradient  generally  not  exceed- 
ing 4  to  5  per  cent,  with  occasional  short 
maximum  stretches  of  6  to  7  per  cent,  may 
be  regarded  as  quite  satisfactory  for  mil- 
itary wagon  transport  if  better  grades  can- 
not be  secured  without  excessive  labor.  A 
road  having  a  grade  generally  not  exceed- 
ing 8  per  cent  with  occasional  slopes  of 
10  or  11  per  cent,  or  even  more,  will  be 
practicable,  but  will  require  relaying  if  the 
distance  be  considerable.  It  may  be  adopted 
if  the  nature  of  the  terrain  does  not  allow 
better  natural  grades. 

Adverse  grade  should,  of  course,  be 
avoided,  even  if  this  requires  more  dis- 
tance. In  the  original  location  an  effort 
should  be  made  to  keep  the  grades  generally 
as  moderate  as  the  nature  of  the  terrain  will 
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permit  without  excessive  excavation,  and 
to  concentrate  the  steeper  grades  in  a  few 
localities.  The  road  is  thus  opened  up  and 
the  bad  grades  may  later  be  reduced  if  nec- 
essary by  cuts  and  embankments.  By  thus 
concentrating  the  unfavorable  grades  in  a 
few  localities  subsequent  improvements 
may  be  effected  with  the  least  possible  re- 
location and  interruption  to  traffic.  Thus, 
if  there  is  a  possibility  that  the  road  may 
be  used  for  transport  for  a  considerable 
period,  it  will  usually  be  better  to  adopt  a 
general  grade  of  about  4  per  cent,  with  oc- 
casional sharp  maximums  of  8  to  10  or  even 
12  per  cent,  rather  than  a  general  grade  of 
7  to  8  per  cent  with  nothing  exceeding  this. 
In  the  former  case  a  few  relocations  in 
the  maximum  sections,  involving  perhaps 
some  heavy  excavation,  will  eventually  pro- 
duce a  good  4  per  cent  road,  whereas  if 
the  steeper  general  grade  were  adopted, 
complete  relocation  and  reconstruction 
would  be  necessary  to  produce  the  same  re- 
sult. In  the  first  instance  the  heavy  work 
is  avoided  by  a  steep  climb  or  a  detour, 
which  is  later  eliminated  and  abandoned. 
Thus  the  locator  should  consider  what  may 
eventually  be  required  and  so  plan  his  orig- 
inal location  as  to  enable  the  ultimate  re- 
quirements to  be  met  with  the  least  pos- 
sible reconstruction,  even  at  the  cost  of 
temporary  disadvantage  in  the  way  of  oc- 
casional very  steep  grades.  If  the  future 
requirements  are  uncertain  it  may  be  ad- 
visable to  adopt  a   somewhat  higher  gen- 


eral grade,  suited  to  the  nature  of  the  ter- 
rain and  to  avoid  steep  maximums  greatly 
in  excess  of  the  general  grade.  It  will  be 
apparent  that  the  problems  of  the  military 
locating  engineer  are  not  greatly  different 
from  those  of  his  civilian  confrere.  He 
must  consider  the  demands  of  the  imme- 
diate situation  and  meet  them  promptly, 
but  so  far  as  practicable  he  should  also  give 
consideration  to  the  ultimate  requirements. 
In  locating  a  road  for  military  purposes 
the  engineer  enjoys  one  advantage  in  that 
he  is  not  hampered  to  so  great  an  extent 
as  the  civilian  by  questions  of  right  of  way, 
property  values,  etc.  As  in  all  military 
construction,  first  cost  gives  way  to  speed, 
which  often  simplifies  the  problem. 

Location  from  Map 

The  general  location  of  the  road  is  se- 
lected from  a  map,  if  one  suitable  for  that 
purpose  is  available.  The  next  step  is  a 
hasty  reconnaissance  or  preliminary  sur- 
vey to  fix  the  general  location  on  the 
ground,  determine  the  grades  which  may  be 
obtained  and  the  special  difficulties  to  be  en- 
countered, the  materials  available  along  the 
route,  etc.  For  this  examination  very  sim- 
ple instruments  will  serve — an  aneroid 
l)arometer  for  elevations,  a  hand  clinometer 
to  measure  gradients,  distances  measured 
by  pacing.  A  rough  sketch  of  the  route 
should  be  prepared,  and  it  should  be  marked 
out  by  placing  flags  (pieces  of  red  cloth 
on  sticks),  blazing  trees,  etc.  The  detailed 
location  may  be  satisfactorily  executed  with 
the  same  instruments  in  the  hands  of  skill- 
ful and  experienced  men.  A  light  transit 
with  a  vertical  limb  and  a  tape  or  stadia 
rod  are  better,  and  will  usually  meet  the 
requirements. 

The  removal  of  trees,  especially  their 
stumps,  is  a  slow  process,  and  it  is  there- 
fore well  to  avoid  timbered  areas  if  prac- 
ticable. Also,  the  absence  of  sunlight  and 
poor  ventilation  increases  the  difficulty  of 
maintaining  an  earth  road  in  a  wood  in 
passable  condition.  If  it  be  necessary  to 
pass  through  a  wood  the  road  may  be 
curved  or  zigzagged  to  avoid  the  very 
large  trees.  The  best  way  to  remove  a  large 
tree  is  to  dig  around  it,  cut  the  larger  roots 
and  then  pull  over  the  tree  with  blocks  and 
tackle.  This  removes  tree  and  stump.  If 
stumps    are   encountered    they   can    be   re- 
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moved   only   by   explosives,   which   may   be 
used  liberally  to  save  time. 

For  military  purposes  a  wooden  trestle 
or  viaduct,  which  may  be  constructed  in  a 
few  hours  or  a  few  days,  is  often  pref- 
erable to  a  long  high  embankment  which 
may  require  weeks  to  construct  with  inad- 
equate plant,  and  will  generally  also  have 
to  be  paved  in  some  manner  to  render  it 
passable.  Skill  in  location  will  reduce  the 
number  of  culverts  required,  often  it  is 
true,  at  the  expense  of  alignment.  The  road 
should  follow  the  high  ground  or  ridges, 
and  the  side  ditches  may  be  led  off  into  ad- 
jacent ravines.  Also,  sun  and  air  are  very 
important  aids  in  the  maintenance  of  an 
earth  road.  Culverts  when  employed 
should  be  of  the  simplest  type,  plank  and 
corrugated  iron  pipe  being  the  most  suit- 


the  road,  the  beneficial  effects  on  the 
growth,  the  business  and  social  life  of  the 
communities  affected,  etc.  But  we  should 
also  realize  that  from  a  military  point  of 
view  these  considerations  have  little  weight. 
The  army  does  not  expect  and  does  not  de- 
mand that  good  roads  shall  be  built  under 
war  conditions  in  the  theaters  of  actual  con- 
flict, and,  moreover,  it  cannot  brook  the 
delay  that  their  construction  would  require. 
Prompt  results  are  demanded,  cost  is  dis- 
regarded and  makeshifts  cheerfully  ac- 
cepted. 

As  military  roads  are  often  used  for  a 
very  short  time  only  and  never  beyond  the 
end  of  the  war,  the  question  of  maintenance 
over  a  period  of  years  does  not  arise.  It 
will  be  economical  to  build  an  inferior  road 
in  the  first  place  and  to  keep  it  passable  by 


,v  ■..  . 

^^K^ 

/ 

'^l-'J 

P-M 

^4-mi» 

w. 

IL  V^'           IBr  ' 

!**.rtr-^ 

'  ■^^^^^^H^Mt^^^HPaBp^K  ..'"n^^'wF^H- 

m^          ':'' 

w^ 

7/  m 

u 

tjki 

JVBT 

...,:ai 

m 

%:A 

FOR  MILITARY  PURPOSES  A  WOODEN  TRESTLE  OR  VIADUCT,   WHICH    MAY   BE   CONSTRUCTED   IN   A   FEW 
HOURS,    IS    OFTEN    PREFERABLE    TO    A    LONG,    HIGH     EMBANKMENT 


able  materials  and  sufficiently  durable  for 
military  purposes. 

Drainage  Important 

The  bearing  power  of  a  road  surface  de- 
pends upon  the  paving  and  upon  the  drain- 
age of  the  roadbed.  Military  roads  will 
seldom  be  paved  and,  accordingly,  particu- 
lar attention  should  be  given  to  drainage. 
Subdrainage  will  usually  be  impracticable, 
but  ample  side  ditches  should  always  be 
provided,  except  in  very  dry  climates.  The 
material  from  the  ditches  is  used  to  raise 
and  crown  the  roadbed.  The  best  form 
of  ditch  is  one  wide  and  shallow  rather  than 
narrow  and  deep,  since  it  is  more  easily 
constructed  and  kept  open.  Such  a  ditch 
may  be  constructed  with  a  drag  scraper, 
with  a  plow  to  loosen  the  earth.  If  the 
road  is  constructed  on  a  steep  side-hill  sur- 
face or  intercepting  ditches  may  be  pro- 
vided to  keep  the  water  from  the  hillside 
off  the  road.  Retaining  walls  should  be 
avoided  if  possible,  as  they  require  much 
time  to  construct.  Zigzags  or  switch 
backs  may  be  employed  to  save  labor  on 
aidehill  work.  Retaining  walls  if  used  are 
built  of  log  cribs,  dry  rubble,  etc.  Con- 
crete will  seldom  be  employed. 

One  of  the  economic  advantages  of  a  well 
paved  road  from  the  civil  engineer's  point 
of  view  is  the  decreased  cost  of  maintenance 
during  a  period*  of  years.  We  are  realizing 
more  and  more  that  increased  first  cost  and 
longer  time  required  for  construction  are 
usually  economical  for  permanent  roads  in 
view  of  the  lower  maintenance  charges  and 
the  greater   satisfaction   from   the   use   of 


relatively  expensive  maintenance  measures 
during  a  relatively  short  period.  Earth 
roads  to  be  passable  must  be  kept  drained 
and  free  from  ruts,  and  for  military  roads 
ample  labor  for  maintenance  will  generally 
be  available.  The  roads  should  be  kept 
shaped  up,  ruts  filled,  ditches  kept  open. 
The  most  efficient  method  of  maintaining 
earth  roads  is  by  dragging,  supplemented 
by  hand  labor. 

Examination  of  Bridges 

An  important  problem  with  which  the 
military  engineer  will  often  be  confronted 
is  that  of  determining  the  supporting 
power  or  safe  load  of  an  existing  bridge, 
and  the  methods  that  may  be  adopted  to 
strengthen  the  structure.  Good  civil  prac- 
tice has  resulted  in  the  adoption  of  type 
plans  for  the  various  forms  of  bridges,  the 
safe  loads  of  each  being  carefully  specified. 
Commercial  traffic  is  usually  heavier  than 
that  which  accompanies  the  mobile  army, 
and,  accordingly,  a  well  designed  bridge 
may  generally  be  pronounced  safe  for  mil- 
itary use,  provided  an  examination  shows 
that  it  is  in  good  condition.  Also  the  fac- 
tor of  safety  may,  in  such  a  case,  be  re- 
duced from  5  or  6  to  ly-i  or  3,  if  this  be 
necessary.  But  in  our  country  we  encounter 
many  bridges  which  are  not  designed  in 
accordance  with  good  practice.  Many  of 
them  are  not  designed  at  all,  and  in  many 
steel  bridges  economy  of  material  is  car- 
ried to  an  extreme,  the  designers  trusting 
in  Providence  that  the  bridge  will  never  be 
tested  to  the  specified  loading. 

The  quickest  method  of  determining  the 


carrying  capacity  of  a  bridge  is  by  compar- 
ing it  mentally  with  other  similar  bridges 
whose  capacity  is  knovra.  This  will  re- 
quire considerable  experience  and  great 
power  of  observation  on  the  part  of  the 
engineer.  To  calculate  accurately  the  car- 
rying capacity  of  a  bridge  may  be  a  tedious 
operation,  but  approximate  methods  or 
"rules  of  thumb,"  which  any  competent  en- 
gineer can  devise  for  himself,  will  usually 
give  results  sufficiently  close  for  practical 
purposes. 

Convenient  Rules  of  Thumb 

An  examination  of  the  bridge  by  an  ex- 
perienced engineer  will  usually  serve  to  in- 
dicate the  weakest  or  critical  parts  of  the 
structure,  to  which  special  attention  should 
be  given.  A  useful  formula  for  bridge 
stringers  of  wood,  such  as  are  often  en- 
countered, is  the  following:  Safe  center 
load  in  pounds  times  span  in  feet  equals 
A  X  BD'.  In  this  formula  A  is  a  factor 
depending  on  the  kind  of  wood,  and  B  and 
D  are  the  breadth  and  depth  of  the  string- 
ers in  inches.  For  a  factor  of  safety  of  3, 
A  may  be  taken  as  at  least  100,  even  for 
rather  poor  timber.  Hence,  if  a  wooden 
stringer  is  to  be  safe,  J5Z)'  should  equal  the 
span  in  feet  times  the  center  load  in  hun- 
dredweights, BD'  =  LW/100.  The  weight 
of  the  beam  itself  may  be  disregarded.  The 
safe  uniform  load  may  be  taken  as  double 
the  safe  concentrated  center  load.  If  the 
deck  is  sufficiently  heavy  the  equivalent 
center  load  on  any  one  stringer  should  not 
exceed  about  30  per  cent  of  the  weight  of 
the  army  wagon  or  artillery  carriage.  Un- 
der this  assumption  the  rule  gives  the  fol- 
lowing: For  loaded  wagons  or  light  artil- 
lery, BZ)'  =  or  >  20  X  span.  For  heavy 
field  artillery,  4.7  in.  guns,  BZ)'  =  or  >  30 
X  span.  If  the  span  is  less  than  15  ft.,  the 
span  multipliers  may  be  reduced  one-third. 

A  convenient  rule  of  thumb  for  the  deck, 
if  of  wood,  is  that  the  thickness  of  the  deck 
in  inches  should  be  as  great  as  the  inter- 
vals between  stringers  in  feet.  Thus,  if 
the  stringers  are  3  ft.  apart  the  decking 
should  be  3-in.  planking. 

If  the  stringers  are  standard  steel 
I-beams  their  safe  loads  vary  approxi- 
mately with  the  square  of  the  depth.  Also 
the  fiber  strength  is  about  ten  times  that 
of  wood.  Hence  the  rules  become,  for  long 
spans :  For  loaded  wagons,  £>'  =  or  >  2 
X  span ;  for  heavy  field  artillery,  D"  = 
or  >  3  X  span. 

These  rules  are  but  rough  approxima- 
tions, but  they  serve  for  practical  pur- 
poses, and  afford  a  test  of  the  strength  of 
the  floor  system.  If  this  be  safe  the  re- 
mainder of  the  bridge  timbers  are  prob- 
ably right,  since  good  design  demands  this 
condition,  and  the  floor  system  is  most  sub- 
ject to  wear  and  decay. 

However,  similar  approximations  may  be 
applied  to  trestle  caps  of  two-legged  tres- 
tles or  the  roadway  bearers  of  small  truss 
bridges.  Assuming  the  weight  of  a  bay 
with  its  load  at  20,000  lb.,  we  have, 
BD' =  or  >  100  X  length  of  caps;  or  for 
steel  I-beams,  Z)'  =  or  >  10  X  length  of 
beam.  For  spans  of  less  than  15  ft.  the 
multipliers  may  be  reduced  by  half. 

The  strength  of  simple  Howe  or  Pratt 
trusses  may  be  quickly  determined  by  the 
well  known  method  of  shear  and  chord  in- 
crements. 

These  rules  are  applicable  to  structures 
which  closely  follow  standard  design  for 
the  types  considered  and  to  the  usual  loads 
with  the  army.    Any  bridge  which  exhibits 
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a  radical  departure  from  the  usual  designs 
should,  in  the  first  place,  be  looked  upon 
with  suspicion  and,  in  the  second  place, 
should  be  examined  with  more  than  ordi- 
nary care.  If  unusual  loads  are  to  be 
brought  upon  the  structure  a  more  thor- 
ough examination  is,  of  course,  demanded. 

If  the  deck  planking  is  thin,  worn  or  de- 
cayed, longitudinal  planks  may  be  laid 
under  the  wheels.  A  weak  stringer  may  be 
.  braced  by  placing  a  post  under  its  center, 
or  a  trestle  or  crib  may  be  inserted  at  the 
center  of  the  span,  which  supports  all  the 
stringers.  Sometimes  it  will  be  easier  to 
take  up  the  flooring  and  insert  additional 
stringers.  If  trestle  legs  are  over  10  or  12 
ft.  in  length  they  should  be  cross-braced, 
and  if  the  spans  are  over  15  ft.,  the  trestles 
should  be  braced  longitudinally.  Wooden 
trusses  may  be  strengthened  by  spiking  or 
bolting  additional  timbers  to  the  chords  and 
inserting  web  members  of  timber.  A  weak 
steel  truss  may  be  supported  by  one  or  more 
trestles  or  cribs  inserted  beneath. 

These  are  but  a  few  of  the  expedients 
that  will  suggest  themselves  to  the  re- 
sourceful engineer.  It  will  usually  be  easier 
to  bolster  up  an  old  bridge  than  to  build  a 
new  one.  A  bridge  which  has  been  exam- 
ined or  strengthened  should  be  placarded  to 
indicate  its  safe  load. 

[Next  week  Major  Bond  vnll  describe 
methods  of  military  reconnaissance,  map- 
mxiking  and  surveying.  With  the  huge  ex- 
tent of  modem  battlefronts,  maps  are  a 
commander's  chief  reliance  in  planning  his 
campaign. — Editor.] 


Pig-Iron      Production      in      1915 
Greatly  Exceeds  1914  Figures 

THE  PRODUCTION  of  pig  iron  in  the 
United  States  for  the  year  1915  reached 
a  total  of  more  than  29,900,000  tons,  which 
is  only  about  1,000,000  tons  less  than  the 
previous  high  record  of  1913,  and  is  an  in- 
crease of  28.2  per  cent  over  the  production 
of  1914.  All  grades  except  forge  iron, 
which  decreased  about  12  per  cent,  show 
an  increase  over  the  previous  year.  The 
following  table,  abstracted  from  Special 
Bulletin  1  (1916),  of  the  American  Iron 
and  Steel  Institute,  gives  the  production 
of  pig  iron  by  grades  from  the  years  1910 
to  1915  inclusive. 

All  pig  iron  and  ferro-alloys  are  included, 
whether  made  in  blast  furnaces  or  in  elec- 
tric furnaces.  Pig  iron  made  with  bitum- 
inous coal  is  included  under  coke  pig  iron. 
Pig  iron  made  with  mixed  anthracite  and 
coke  is  included  in  anthracite  pig  iron. 
Pig  iron  made  with  coke  and  electricity  is 
included  in  coke  pig  iron;  that  made  with 
charcoal  and  electricity  is  included  in  char- 
coal pig  iron.  Low-phosphorus  pig  iron, 
that  is,  iron  running  under  0.04  in  phos- 
phorus, is  included  in  Bessemer  pig  iron. 
Pig  iron  containing  from  0.04  to  0.10  per 
cent  of  phosphorus  is  classified  as  Besse- 
mer. The  figures  for  1913  and  subse- 
quent years  include  under  basic  iron  a  small 
quantity  of  charcoal  iron  of  basic  grade. 


In  1912  and  prior  years  charcoal  pig  iron 
of  basic  quality  was  not  included  in  the 
basic  production.  Nearly  all  of  the  char- 
coal iron  is  classed  as  foundry  pig  iron. 
Ferro-silicon  is  included  in  foundry  pig 
iron.  Pig  iron  containing  7  per  cent  or 
over  of  silicon  is  classified  as  ferro-silicon. 
Under  "all  other  grades"  are  included  white 
and  mottled  iron,  direct  castings  and  mis- 
cellaneous ferro-alloys,  including  ferro- 
manganese  and  spiegeleisen. 


Judge  Construes  Expression 
Good  and  Wholesome  Water 

Because    of    Failure    to    Comply    with    This 

Specification  Judge  Permits  City  to 

Operate    Parallel    Plant 

By  THOMAS  A.  HAYDEN 

Surveyor-General's  OflSce,  Phoenix,  Ariz. 

A  DECISION,  which  is  of  interest  to  en- 
gineers and  those  connected  with  the 
design,  construction,  or  operation  of  water- 
works, is  that  handed  down  on  Feb.  10,  at 
Santa  Fe,  New  Mexico,  by  U.  S.  District 
Judge  William  H.  Pope,  in  the  case  of  the 
Raton  Waterworks  Company  vs.  the  City 
of  Raton,  the  decision  being  in  favor  of 
the  latter. 

Genesis  of  Suit 

The  suit  in  question  was  one  of  the  out- 
growths of  the  effort  by  the  city  to  build 
and  operate  its  own  water-supply  plant;  an 
effort  induced  by  the  unsatisfactory  service 
given  by  the  waterworks  company,  and 
timed  so  as  to  make  the  municipally  owned 
works  available  just  before  the  expiration 
of  the  company's  franchise.  In  pursuance 
of  this  plan,  in  July,  1915,  the  city  had  com- 
pleted to  the  point  of  readiness  to  furnish 
water  for  domestic  use  and  fire  protection 
an  entire  new  storage,  filtration,  supply  and 
distribution  system,  paralleling  the  old 
plant,  and  proceeded  to  put  the  same  in  op- 
eration as  fast  as  connections  could  be 
made. 

The  waterworks  company  immediately 
procured  from  the  federal  court  a  tem- 
porary injunction  restraining  the  city  from 
entering  into  competition  with  the.  said 
company  in  the  operation  of  a  water-supply 
system,  until  the  expiration  of  its  fran- 
chise ;  which,  by  the  terms  of  the  ordinance 
conferring  it,  granted  the  waterworks  com- 
pany the  exclusive  right  to  operate  such  a 
system  for  a  period  of  25  years  from  July 
25,  1891.  In  August,  1915,  the  city  council 
formally  revoked  this  franchise,  the  en- 
forcement of  which  ordinance  the  company 
petitioned  the  court,  in  a  supplemental  bill, 
to  enjoin. 

Progress  of  Case 

The  trial  of  the  case  was  lengthy  and 
sensational,  a  rather  unusual  feature  be- 
ing the  fining  of  the  entire  city  admin  i.s- 
tration,  from  the  mayor,  city  attorney  and 
city  clerk  to  the  last  alderman,  in  sums 
ranging  from  $50  to  $100,  for  contempt  of 
court,  on  account  of  their  having  initiated 
proceedings   affecting  the  case  in   another 


Peoduction  of  Pio  Iron  bt  Grades,  1910-1915 — Gross  Tons 

Grades                                    1910  1911  1912                      1913 

Basic     9,084,608  8,520,020  11,417,886  12,536,693 

Bessemer    11,245,642  9.409,303  11,664,015  11,590,113 

Foundry   5,260,447  4,468,940  5,073,873            5,220,343 

MaUcable  843,123  612,533  825,643      993,736 

Forge  564,157  408,841  469,183      324,407 

All  other 305,590  229,910  276,337      300,860 

Total  27,303,567  23,(49,647  29,726,937  30,966,152 


1914 

9,670,687 

7,859,127 

4,533,254 

671,771 

361.651 

235,754 

1915 

13.093.214 

10,523,306 

4,864,348 

829,921 

316,214 

289,210 

23,332,244 

29,916,213 

court  while  it  was  pending  in  the  federal 
tribunal. 

Scores  of  exhibits,  consisting  of  bottles 
and  jars  of  the  water  from  the  company's 
mains,  covered  two  long  tables.  Testimony 
introduced  by  the  defendant,  the  City  of 
Raton,  alone  covered  1200  typewritten 
pages,  being  for  the  most  part  the  reports 
of  users  of  the  water  furnished  by  the 
plaintiff  company.  Argument  at  the  final 
hearing,  in  December,  1915,  occupied  some 
20  days. 

"Good  and  Wholesome  Water" 

The  point  on  which  the  case  hinged  was 
whether  or  not  the  company  had  failed  to 
fulfil  the  obligation  imposed  upon  it  by  the 
ordinance  conferring  the  charter — of  fur- 
nishing to  the  defendant  and  its  inhab- 
itants "good  and  wholesome  water  for  do- 
mestic, manufacturing  and  sanitary  pur- 
poses, as  well  as  the  better  protection  of 
the  town  from  disasters  by  fire,"  failure  so 
to  do  operating  to  make  the  charter  based 
thereon  liable  to  forfeiture. 

Further  than  the  above-quoted  expres- 
sion, the  ordinance  attempts  no  specifica- 
tion with  regard  to  the  water,  and  the 
matter  of  the  exact  meaning  of  the  phrase 
"good  and  wholesome"  was  gone  into  at 
great  length  in  the  testimony  and  argu- 
ments by  counsel,  and  was  interpreted  in 
great  detail  by  Judge  Pope  in  his  opinion. 
The  specific  objections  made  and  proved 
against  the  water  in  the  present  instance 
are  unlikely  to  be  of  general  interest,  but 
the  general  principles  involved,  and  the 
duties  held  to  be  obligatory  on  all  those 
pretending  to  furnish  water  for  such  uses, 
are  here  defined  with  a  degree  of  explicit- 
ness  not  heretofore  appearing  in  any  case 
of  which  the  writer  has  knowledge,  and  in 
such  a  manner  that  the  decision  may  well 
be  followed  as  a  precedent. 

Referring  to  authority  for  interpreta- 
tion of  the  term  "wholesome,"  the  decision 
of  the  U.  S.  Supreme  Court  in  the  case  of 
Columbus  vs.  Mercantile  Trust  &  D.  Co., 
218  U.  S.,  645,  is  quoted  as  defining  the 
term  to  mean  "clean,  pure  and  fit  for  do- 
mestic use."  Proceeding  from  this  Judge 
Pope's  opinion  says: 

Clean  and  Pure 

"It  must  be  clean ;  that  is,  it  must  be  free 
from  color  or  odor  as  repels  the  appetite 
therefor  or  renders  it  unattractive  or  un- 
fit for  human  uses.  It  must  be  pure,  in  that 
no  germs  of  disease  shall  be  present  and  no 
other  foreign  substance  shall  exist  to  an 
extent  such  as  to  make  the  water  physically 
unfit.  The  human  system  demands  for  per- 
fect health  a  certain  amount  of  water.  If 
the  physical  appearance  and  qualities  of  the 
water  are  such  as  to  repel  its  use  and  to 
make  the  intended  user  suffer  thirst  rather 
than  undergo  the  discomfort  or  nausea  of 
its  use,  such  water  is  neither  clean  nor  pure, 
and  its  continued  use  may  NOT  be  imposed 
upon  a  community." 

Continuing,  the  opinion  states  that  it 
does  not  have  to  be  proved  that  a  water 
company  furnishes  water  which  causes  ac- 
tive diseases  to  deprive  such  company  of  its 
franchise.  "But  whether  there  be  active 
diseases  or  not,"  he  says,  "to  give  the  pub- 
lic distasteful  water  and  thus  to  discourage 
and  curtail  its  use  is  to  derange  the  human 
system  and  break  down  its  fortifications 
against  diseases.  .  .  .  But  the  de- 
cision of  the  case  is  not  put  upon  the 
ground  that  the  water  caused  death.  The 
public  has  privileges  other  than  exemption 
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from  illness  or  death.  The  citizen  is  en- 
titled to  drink  palatable  water;  he  is  en- 
titled to  have  such  for  domestic  and  man- 
ufacturing purposes.  .  .  .  He  is  en- 
titled to  be  clean — ^when  he  wishes  to  be." 

Disposing  of  the  contention  that  the  ob- 
jectionable features  of  the  water  were  so 
only  intermittently,  Judge  Pope  again  re- 
fers to  the  Columbus  case,  which  says : 
"That  the  source  of  supply  is  at  times  ade- 
quate and  wholesome  is  not  enough.  The 
wants  of  the  public  must,  under  all  condi- 
tions, be  supplied."  In  the  present  instance 
it  is  pointed  out  that  the  conditions  com- 
plained of,  while  admittedly  of  an  inter- 
mittent nature,  still  had  recurred  again 
and  again  at  various  times  in  each  season, 
through  a  course  of  years  up  to  the  pres- 
ent litigation;  and  therefore  could  not  be 
due  to  mere  accidents  or  to  imperfections 
in  the  company's  system  of  a  temporary 
nature  only.  The  fault  is  clearly  inherent 
in  the  said  system,  and  lasting  though  it 
did  through  many  years  no  successful  at- 
tempt had  been  made  to  remedy  it. 

In  the  decision  the  city  is  conceded  the 
unqualified  right  to  operate  its  waterworks, 
and  the  enforcement  of  the  ordinance  re- 
voking the  company's  franchise  is  assured, 
the  sole  concessions  to  the  company  being 


the  award  of  rental  for  fire  hydrants,  and 
an  allowance  of  six  months'  time  in  which 
to  remove  its  property  from  streets  and 
other  premises  belonging  to  the  city. 


Los  Angeles  Traffic  Uses  Re- 
built Highway  Tunnel 

Old  Bore  at  Steep  Grade  Improved  by  Heavy 

Excavation  and  Relining  of  Arch 

with  Glazed  Tile 

RECONSTRUCTION  work,  involving  a 
reduction  in  grade  from  6  to  3.8  per 
cent,  an  arch  relined  with  white  glazed  tile, 
adequate  lighting  and  drainage  facilities, 
and  a  lowering  of  portal  levels  by  heavy 
excavation,  has  converted  the  North  Broad- 
way tunnel  in  Los  Angeles,  formerly  avoid- 
ed by  traffic,  into  a  much  used  highway 
route  between  the  business  district  and  res- 
idential sections  on  the  outskirts  of  the 
city.  The  original  tunnel  was  built  in  1900, 
and  recent  improvements,  begun  last  April, 
have  been  completed  at  a  cost  of  $300,000. 
At  the  north  portal  the  old  floor  level  has 
been  lowered  3  ft.,  and  at  the  south  end  the 
new  level  is  20  ft.  below  the  old.  This  has 
necessitated  the  heavy  excavation  in  the 
approach  cut.    The  tunnel  is  752  ft.  long. 


40  ft.  wide  and  22  ft.  in  height  from  floor 
to  arch.  The  width  and  height  from  floor 
to  arch  in  the  reconstructed  tunnel  is  the 
same  as  in  the  original  bore. 

Old  Floor  Lowered 

The  first  work  in  the  reconstruction 
project  was  the  excavation  by  steam  shovel 
of  a  cut  7  ft.  deep  through  the  entire  length 
of  the  tunnel  which  removed  material  to 
within  about  2  ft.  of  the  walls.  After  this 
excavation  had  been  made,  sections  of  the 
tunnel  walls  were  exposed  by  short  cross- 
cuts, and  underpinning  walls  5  ft.  5  in.  in 
thickness  were  built  in  10-ft.  sections  be- 
neath the  old  foundations.  Beveled  edge 
plank  placed  in  the  end  of  each  from  section 
before  pouring  the  concrete  formed  keys 
which  were  used  to  interlock  adjoining 
sections.  To  insure  against  settlement  of 
the  old  structure,  a  rule  was  made  that  no 
section  would  be  started  within  70  ft.  of 
another  in  which  the  new  concrete  was  less 
than  ten  days  old. 

Some  difficulty  had  been  experienced  in 
the  original  tunnel  on  account  of  the  seep- 
age which  discolored  the  interior  of  the 
arch  and  rendered  the  tunnel  damp  and  un- 
inviting. Careful  provision  was  according- 
ly made  for  adequate  drainage  in  the  re- 
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constructed  section.  This  was  done  by 
placing  3  in.  of  broken  stone  behind  the 
new  concrete  wall  below  the  old  tunnel 
walls.  This  broken  stone  was  placed  be- 
hind sheet  iron  fastened  to  strips  of  wood 
placed  vertically  along  the  walls  in  such  a 
manner  that  the  sheet  iron  became  the 
outer  form  for  the  new  concrete  wall. 

The  construction  of  the  new  arch  leaves 
a  vacant  space  between  the  two  arches, 
varying  from  3  ft.  in  height  at  the  north 
portal  to  20  ft.  at  the  south  end.  This  space 
has  been  found  convenient  for  carrying 
conduits  of  various  public  utility  companies 
and  for  tunnel  lighting  leads.  In  this  space 
drainage  is  provided  for  any  seepage  that 
comes  through  the  old  arch  and  the  space  is 
ventilated  by  means  of  shafts  extending 
to  the  street  on  top  of  the  hill. 

The  floor  of  the  tunnel  was  paved  with 
creosoted  Douglas  fir  blocks,  the  pavement 
being  put  down  in  record  time  by  the  use 
of  three  8-hour  shifts.  At  the  south  portal 
provision  was  made  for  the  installation  of 
an  elevator  in  case  this  service  should  be 
required  at  some  later  date.  Sufficient 
space  in  the  westerly  bank  was  provided  for 
an  engine  room  and  an  elevator  shaft.  The 
stairway  outside  the  portal  was  extended, 
and  now  has  a  rise  of  65  ft.  to  the  sidewalk 
level  on  Fort  Moore  Hill. 

Lining  New  Arch 

The  new  arch  was  built  of  two  thick- 
nesses of  brick  faced  on  the  inside  with 
concrete  in  which  is  set  white  enameled 
tile.  The  brick  work  was  advanced  in  two 
sections,  work  having  been  begun  simul- 
taneously at  the  north  end  and  at  the  cen- 
ter of  the  tunnel.  At  each  of  these  points 
a  heavy  timber  truss,  curved  to  fit  a  20-ft. 
length  of  the  tunnel  arch,  was  used  as  a 
form  for  the  brick  work.  Advancing  the 
work  from  the  two  points  made  it  possible 
to  keep  one  full  crew  working  continuously, 
although  one  day  was  allowed  for  the  set- 
ting of  each  section  before  the  form  was 
moved.  That  is,  a  crew  of  six  bricklayers 
and  twelve  helpers  ordinarily  completed  one 
of  these  arch  sections  each  day  so  that  the 
crew  worked  on  each  section  on  alternate 
days. 

The  tile  work  was  likewise  carried  on  in 
two  sections.  Two  50-ft.  movable  scaffolds 
were  used  and  the  tile  crew  consisted  of 
about  45  men,  including  the  helpers.  The 
reconstruction  was  finally  completed  and 
the  tunnel  opened  to  general  traffic  with 
appropriate  ceremonies  on  Feb.  19. 

The  awards  of  damages  in  connection 
with  this  enterprise  amounted  to  $86,645.75 
and  there  were  forty-two  claimants,  twen- 
ty-five of  whose  claims  were  allowed.  The 
awards  ranged  from  $750  to  $27,500. 

Lynn  S.  Atkinson,  general  contractor, 
carried  out  the  work  for  the  City  of  Los 
Angeles.  

Propose  Standard  Plans  for  Heating  and 
Ventilating  Utah  School  Buildings 

The  Utah  School  Buildings  Commis- 
sion has  issued  to  the  District  Boards  of 
Education  of  that  state  a  set  of  proposed 
standard  plans  for  arranging  most  effec- 
tively the  heating  and  ventilation  of  small 
school  houses,  particularly  one-room  build- 
ings without  basements.  The  plans  pro- 
vide for  an  encased  heater  separated  from 
the  school  room  and  arranged  to  furnish 
heated  outside  air  in  constant  volume  to  the 
upper  portion  of  the  room.  A  ventilated 
wardrobe  and  sanitary  drinking  fountain 
above  the  fuel  box  are  provided  for. 


Mississippi  River  Flood  Records  Studied  with 
Relation  to  Levee  Grades 

By   Raising  Embankment   Elevations   6   to   7  Feet   Menace 
from  Extreme  High  Water  Would  Be  Effectively  Removed 

By  A.  L.  DABNEY 
Consulting  Hydraulic  Engineer,  Memphis,  Tenn. 


From  his  analysis  of  the  Mississippi  flood 
records  of  1916  and  previous  years,  Mr. 
Dabney  concludes  that  it  is  now  possible 
to  fix,  ivithin  narrow  limits,  the  grades  at 
which  the  levees  will  safely  hold  the  largest 
volume  of  umter  that  has  ever  passed  Cairo, 
III.  These  grades,  he  states,  should  be 
established  U  ft.  above  the  maximum  profile 
indicated  by  his  predicated  gage  readings. 
This  will  mean  the  raising  of  all  levees  an 
average  of  6  or  7  ft.  With  this  margin,  he 
believes,  there  will  result  almost  certain 
security  in  case  of  a  recurrence  of  the  flood 
of  iSi. 3 .—Editor 


THE  crest  of  the  1916  Mississippi  River 
flood  has  passed  into  the  Gulf  and  has 
become  history.  This,  even  more  than  the 
comparatively  recent  disastrous  floods,  has 
brought  valuable  lessons  to  levee  engineers 
on  the  lower  Mississippi.  It  has  estab- 
lished,   or   verified,    the    relations    between 


ena  on  Feb.  11.  The  rise  culminated  on  the 
same  day  at  all  gages  from  Helena  to  Green- 
ville. At  Vicksburg  it  culminated  Feb.  15; 
at  New  Orleans,  March  1. 

1916  Flood  Compared  with  Others 

The  1916  flood  was  only  1.3  ft.  below  the 
record  stage  of  1913  at  Cairo;  3.0  ft.  below 
at  Memphis,  and  1.8  ft.  below  at  Helena. 
Between  Helena  and  Arkansas  City  the 
high  water  profiles  of  1913  and  1916  cross. 
At  Arkansas  City  the  river  reached  56.4  ft. 
or  1.3  ft.  above  1913  and  1.1  ft.  above  the 
record  stage  of  1912;  at  Greenville,  0.3  ft. 
above  1913;  at  Vicksburg,  1.5  ft.  above  1913 
and  1.4  ft.  above  1897,  which  had  never  been 
exceeded  at  that  place. 

Between  Natchez  and  Baton  Rouge  the 
1916  profile  again  crossed  the  profile  of  rec- 
ord stages,  and  at  the  latter  place  the  crest 
was  1.2  ft.  below  the  record  made  in  1912. 

The  super-elevation  from  Arkansas  City 
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several  river  gages,  and  has  again  demon- 
strated that  levee  districts  with  sections 
smaller  than  standard  could  hold  their  en^ 
tire  fronts  against  a  higher  flood  plane  than 
they  had  before  experienced. 

1916  Flood  Makes  Record 

Excepting  the  floods  of  1912  and  1913, 
the  1916  flood  was  the  highest  of  record  at 
Cairo.  It  was  the  highest  of  record,  without 
exception,  from  above  Arkansas  City  to 
below  Natchez,  Miss.,  a  distance  by  river 
of  at  least  300  miles.  It  was  held  between 
levees  without  a  break  from  Cairo  to  65 
miles  below  Helena,  Ark.,  a  distance  of  370 
miles.  With  higher  stages  than  ever  before 
recorded,  it  was  held  between  levees  from 
the  mouth  of  Arkansas  River  to  about  40 
miles  below  Vicksburg,  Miss.,  a  distance  of 
240  miles.  With  only  one  break  in  the  main 
Mississippi  River  levee  that  flooded  a  con- 
siderable area,  and  two  minor  breaks  that 
flooded  less  than  50  sq.  miles  additional  area, 
this  flood  passed  between  levees  from  Cairo 
to  New  Orleans,  a  distance,  by  river,  of  950 
miles.  It  has  again  forcefully  demonstrated 
the  efficiency  of  the  Mississippi  River  levees. 

Beginning  at  a  comparatively  low  stage 
on  Jan.  22,  the  Mississippi  River  rose  rap- 
idly at  St.  Louis,  culminating  in  a  crest  on 
Jan.  31  of  31.2  ft.  on  that  gage.  In  the 
latter  part  of  December,  1915,  and  during 
January,  1916,  there  were  general  rains  in 
the  Ohio  valley,  causing  the  Ohio  and  its 
tributaries  to  rise.  The  stages  reached  by 
the  Ohio  were  not  excessive,  but  the  Ohio 
crest,  nearly  meeting  the  crest  from  the 
upper  Mississippi,  resulted  in  the  high  stage 
recorded  at  Cairo,  where  the  flood  culmi- 
nated on  Feb.  4.  The  crest  of  this  flood 
wave  reached  Memphis  on  Feb.  9  and  Hel- 


south  was  due  to  the  unusual  accessions 
from  the  Arkansas  and  White  Rivers,  the 
crests  of  which  were  timed  closely  with  that 
in  the  Mississippi.  The  Arkansas  at  Little 
Rock  was  5.3  ft.  below  the  record  stage  of 
1844  and  3.9  ft.  below  1892.  At  Pine  Bluff 
it  was  just  equal  to  the  1892  record.  In 
the  White  River  at  Clarendon,  the  crest  was 
1.9  ft.  above  the  former  (1890)  record. 

A  study  of  the  table  of  highest  waters 
reveals  the  fact  that  the  Arkansas  City 
gage,  a  short  distance  below  the  mouth  of 
the  Arkansas  River,  has  usually  read  from 
0.5  below  to  2.0  ft.  above  the  Helena  gage. 
In  1912  it  was  plus  1.0  ft;  in  1913,  minus 
0.1  ft.  In  1916  this  relation  went  to  plus 
3.0  ft.,  which  had  been  exceeded  only  twice 
in  the  years  tabulated — in  1892,  when  the 
record  stage  since  1844  occurred  at  Little 
Rock,  Ark.,  so  timed  as  to  produce  almost 
its  full  effect  on  the  Mississippi  crest,  and 
in  1908,  with  a  comparatively  high  crest 
passing  Little  Rock  about  three  days  before 
the  Mississippi  crest  reached  Arkansas 
City.  It  should  be  noted  that  the  effect  of 
the  Arkansas  River  in  1908  was  even  greater 
than  the  table  will  show.  The  stage  re- 
corded at  Helena  is  for  a  crest  that  passed 
in  March.  Another  crest  passed  that  gage 
May  27  (44.4  ft.),  and  it  is  this  which 
should  be  compared  with  Arkansas  City  for 
June  2.  In  the  years  which  show  a  smaller 
effect  by  the  Arkansas  and  White  Rivers  on 
the  Arkansas  City  gage,  the  crest  at  Little 
Rock  was  moderate,  or  occurred  either  some 
weeks  before  or  (in  several  instances)  after 
the  Mississippi  crest  had  passed. 

Reasons  for  Varying  Gage  Relations 

In  making  such  comparisons  as  these  it 
is  to  be  remembered  that  levee  breaks  have 
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occurred  during  most  of  the  years  tabu- 
lated, affecting,  to  greater  or  less  extent,  the 
gage  relations.  Some  of  the  large  basins 
were  practically  not  leveed  during  the 
earlier  years  shown  in  the  table,  which  was 
compiled  by  the  State  Board  of  Engineers 
of  Louisiana  from  Mississippi  River  Com- 
mission and  U.  S.  Weather  Bureau  records, 
up  to  1913,  inclusive.  The  stages  for  1916 
were  procured  by  the  writer  from  the 
Weather  Bureau  and  district  engineers. 

In  1882  the  flood  broke  the  levees  that 
existed  at  that  time  and  covered  practically 
the  entire  valley.  Along  some  of  the  basins 
there  were  no  levee  systems  at  that  time. 
The  work  of  building  levees  to  exclude  the 
floods  from  these  several  "basins"  has 
progressed  from  that  time  up  to  the  pres- 
ent. As  each  district  has  completed  a  con- 
tinuous levee  of  inadequate  grade — because 
of  insufficient  funds — along  its  entire  front, 
this  further  confinement  of  the  water  has 
caused  the  flood-plane  to  go  higher  in  that 
part  of  the  river,  any  considerable  flood 
usually  causing  the  levee  on  one  or  both 
sides  to  give  way.  Even  had  there  been 
more  money  available,  so  that  higher  grades 
could  be  adopted,  there  have  not  been  suf- 
ficiently reliable  data  upon  which  to  base 
definite  conclusions  as  to  the  effect  on  the 
gages  lower  down  of  any  assumed  volume 
of  water  which  might  enter  the  Lower  Mis- 
sissippi at  Cairo  and  be  confined  between 
levees  to  the  Gulf. 

Result  of  Closing  Basins 

The  closing  of  the  Upper  Yazoo  basin 
reduced  the  difference  between  the  Cairo 
and  Helena  gages  from  about  5  ft.  in  1882 
and  1883  to  2.5  ft.  in  1892  and  to  minus  0.1 
ft.  in  1897.  The  closing  of  the  St.  Francis 
basin  reduced  the  difference  between  the 
Cairo  and  Memphis  gages  from  about  16.5 
ft.  in  1882  and  16.0  ft.  in  1897  to  10.0  ft. 
in  1907  and  8.2  ft.  in  1913. 

From  the  stage  at  Cairo  engineers  on  the 
lower  river  have  been  able  to  predict  fairly 
closely  the  stages  to  expect  at  their  several 
localities,  except  when  the  "balance"  has 
been  upset  by  closing  basins. 

Levee  engineers  had  predicted,  from  time 
to  time,  what  the  effect  would  be  of  closing 
some  of  these  basins;  but  the  taxpayers  in 
the  several  districts  had  about  as  much 
burden  as  their  resources  would  permit,  and 
usually  grades  based  on  these  predictions 
could  not  be  adopted,  even  if  they  could  have 
been  accepted  with  positive  assurance.  As 
early  as  1898,  when  the  least  difference  be- 
tween the  Cairo  and  Memphis  gages  was 
about  14  ft.  and  the  usual  former  difference 
16.5  ft.  or  more,  several  engineers  inde- 
pendently estimated  that  the  closure  of  the 
St.  Francis  basin  would  reduce  this  dif- 
ference to  from  9  to  9I1;  ft.  In  1894. 
when  the  highest  stage  before  recorded  at 
Arkansas  City  was  50.0  ft.,  Major  William 
Starling,  then  chief  engineer  of  the  Lower 
Yazoo  district,  in  a  published  report,  pre- 
dicted that  a  repetition  of  the  1882  stage  at 
Cairo  would  result  in  a  stage  of  55.8  ft.  at 
Arkansas  City.  It  is  interesting  to  compare 
these  gages,  in  the  light  of  history,  with 
the  above  prediction.  The  accompanying 
table  makes  such  a  comparison. 


In  connection  with  1916  it  is  to  be  noted 
that  some  water  escaped  through  the  Arkan- 
sas River  levees  that  would  otherwise  have 
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Arkansas    City.. 

OF  Gaoks 

1882 
51.87 
47.10 

WITH 

1892 
48.29 
50.00 

Prbdiction 
Major 
Starling's 
prediction 
In  1894      1916 
51.87          53.4 
55,8            56.4 

Difference   .... 

—  4.77 

-H.7i 

+  8.93        -1-3.0 

LOWER   MISSISSIPPI   RIVER  AND  LOCATION   OF   ITS 
SYSTEM  OF  LEVEES 

The  smaller  section  in  this  illustration  Is  the 
typical  levee  where  breaks  occurred  in  1912  and 
1913.  In  the  Memphis  and  Helena  section  it  is 
about  16  ft.  high  and  has  three-on-one  slope.  The 
relative  heights  of  the  flood  planes  are  illustrated. 
Water  was  held  above  the  levee  tops  by  temporary 
sand  bag  topping.  The  middle  section  is  that 
adopted  in  a  district  100  miles  long  that  has  not 
had  a  break  for  nineteen  years.  The  largest  sec- 
tion Is  that  to  which  50  miles  of  the  latter  district 
has  been  enlarged  since  1912. 


passed  Arkansas  City,  raising  that  gage 
somewhat  higher,  in  closer  conformity  with 
Major  Starling's  prediction. 

How  Levees  Have  Stood  Test 

There  are  about  1500  miles  of  levee  lines 
on  the  banks  of  the  Mississippi  River  below 
Cairo.  Where  the  valley  is  very  narrow  be- 
tween the  river  and  the  hills  there  are,  usu- 
ally, no  levees,  and  there  are,  also,  breaks 
in  the  continuity  of  the  system  where  the 
tributaries  enter.  These  tributaries  are 
the  Yazoo,  on  the  east,  and  the  St.  Francis, 
White,  Arkansas  and  Red  Rivers  on  the 
west.  In  each  case  the  levee  line  ends  a 
short  distance  above  the  mouth  of  the  tribu- 
tary, and  the  flood  water  backs  up  behind 
it  for  some  miles. 

The  Mississippi  River  levees,  augmented 
by  extensions  up  the  west  side  of  the  Arkan- 
sas River  and  up  the  Red  River  and  down 
the  east  side  of  the  Atchafalaya,  protect 
25,000  sq.  miles  from  overflow.  Between  the 
years  when  disastrous  floods  occur  there  are 
usually  frequent  high  waters  that  come  well 
up  against  the  levees,  and  but  for  the  pro- 
tection which  they  afford  would  flood  a 
large  part  of  the  protected  area,  bringing 
agricultural,  industrial  and  commercial 
operations  to  a  standstill.  The  levees  would 
be  worth  more  than  their  cost  if  they  only 
afforded  this  measure  of  protection;  but  a 
very  large  proportion  of  the  area  has  been 
protected  during  the  most  disastrous  floods. 
In  1912  there  were  about  14  crevasses  be- 
low Cairo,  yet  about  65  per  cent  of  the  entire 
area,  or  16,000  sq.  miles,  was  not  flooded. 
In  1913,  with  higher  stages  at  many  of  the 
Mississippi  River  gages,  there  were  half  as 
many  crevasses  and  at  least  75  per  cent  of 
the  area,  or  19,000  sq.  miles,  had  effective 
protection.  The  flooded  area  of  1916  cannot 
yet  be  stated,  but  it  is  estimated  by  the 
writer  that  about  90  per  cent  of  the  25,000 
sq.  miles  was  immune  from  flood  water. 

Only  One  Levee  Break  of  Account 

There  was  only  one  break  in  a  levee  front- 
ing the  Mississippi  River  that  flooded  a 
large  area.  This  break  occurred  on  the 
west  side  of  the  river,  about  15  miles  above 
St.  Joseph,  La.  There  were  two  other 
breaks  in  main  river  levees,  both  of  minor 
importance,  comparatively.  The  first  is 
marked  "1"  on  the  map.  It  occurred  near 
the  lower  end  of  the  levee  on  the  White 
River  front,  at  Knowlton,  Ark.  The  land 
behind  this  levee  was  already  covered  by 
backwater,  and  no  additional  land  was  sub- 
merged. In  fact,  those  in  charge  of  the 
district  were  applying  their  energies  to 
more  important  parts  of  the  system,  and 
while  anticipating  that  this  levee  would  be 
overtopped  and  would  probably  break,  did 
nothing  to  prevent  it  because  of  the  limited 
damage  that  would  result.  The  other  break, 
marked  4,  was  still  nearer  the  end  of  the 
White  River  front  levee,  and  flooded  less 
than  50  sq.  miles  at  Laconia  Circle. 

The  break  near  St.  Joseph  would  prob- 
ably not  have  submerged  more  than  5  per 
cent  of  the  entire  leveed  area.  The  water 
from  this  break  combined  with  flood  water 
which  came  down  from  the  Arkansas  River 
and  around  the  upper  end  of  the  main  levee 
system.  It  was  this  volume  which  flooded 
the  greater  part  of  the  area  affected  by  the 
1916  flood.  There  was  only  one  other  crev- 
asse in  the  main  levee  system  above  New 
Orleans.  This  was  on  the  Atchafalaya 
River  (marked  3),  about  4  miles  from  the 
south  end  of  the  levee,  and  flooded  very- 
little   land.     It   is   positively   stated   by   a 
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good    authority    that   this   levee   was   cut. 

There  was  no  break  in  a  main  levee  on  the 
east  side  of  the  river  from  Cairo  to  New 
Orleans,  although,  as  stated,  the  river  was 
higher  than  ever  before  for  a  distance  of 
over  300  miles. 

The  situation  that  resulted  in  a  large  vol- 
ume of  Arkansas  and  Mississippi  Kiver 
water  passing  through  southeast  Arkansas 
and  Louisiana,  requires  explanation.  A  few 
miles  south  of  the  Arkansas  River  Cypress 
Creek  empties  into  the  Mississippi.  The 
Mississippi  River  levee  turns  westward 
along  the  south  side  of  Cypress  Creek  and 
is  extended  to  ground  high  enough  to  pre- 
vent moderate  floods  from  backing  round  the 
end,  but  not  far  enough  to  prevent  very  high 
floods  from  doing  so.  The  Arkansas  River 
levee,  entirely  independent  of  the  Missis- 
sippi River  system,  extends  from  Pine  Bluff 
down  the  south  bank  of  the  Arkansas  to  a 
point  near  its  mouth.  This  year  there  were 
four  breaks  in  the  Arkansas  River  levee  and 
the  water  from  these,  combined  with  water 
backing  up  from  the  Mississippi  between 
the  two  levee  lines,  resulted  in  the  overflow 
which  caused  the  most  damage.  The  situa- 
tion below  the  Arkansas  River,  and  also 
that  where  the  breaks  occurred  on  the  White 
River  front,  are  shown  approximately  on 
the  accompanying  map. 

While  the  levees  generally,  although  of 
inadequate  section,  held  the  1916  flood,  there 
would  most  probably  have  been  more  breaks, 
but  for  the  vigilance,  energy  and  foresight 
of   the   district   engineers   and   the   U.   S. 


Army  engineers  who  had  charge  of  them, 
and  the  co-operation  of  citizens  and  con- 
tractors along  the  levee  lines.  The  flood 
warnings  by  the  U.  S.  Weather  Bureau,  also, 
have  proven  very  reliable  and  a  valuable 
aid  to  those  responsible  for  the  safety  of 
levees  and  property. 

Basis  for  Fixing  Levee  Grades 

The  most  important  fact  demonstrated  by 
this  flood — and  one  which  levee  engineers 
have  heretofore  recognized — -is  that  the 
largest  volume  of  water  that  has  ever  passed 
Cairo  could  be  held  between  levees  of  definite 
size  from  the  mouth  of  the  Ohio  to  the  Gulf. 
If  the  levees  are  built  to  grades  that  can  now 
be  determined  within  a  margin  of  0.5  ft. 
above  the  Arkansas  River  and  1  ft.  below 
and  to  the  standard  section  of  the  Missis- 
sippi River  Commission  or  of  the  Upper 
Yazoo  Levee  District,  they  will  safely  hold 
such  a  flood. 

The  maximum  discharge  of  the  Missis- 
sippi River  at  Columbus,  Ky.,  a  few  miles 
below  Cairo,  was  practically  the  same  in 
1912  and  1913,  according  to  Mississippi 
River  Commission  observations.  Including 
channel  and  overflow  water,  it  was  approxi- 
mately 2,015,000  sec.  ft.  This  discharge  has 
never  been  exceeded  in  that  part  of  the 
river.  It  is  estimated  that,  had  all  of  this 
water  been  held  by  the  levees,  it  would  have 
reached  57.0  ft.  on  the  Cairo  gage.  This 
estimate  is  believed  to  be  accurate  within 
0.5  ft. 

The  floods  of  1906,  1907  and  1916,  all  of 


which  were  confined  between  levees,  have 
established  relations  between  the  Cairo  and 
Memphis  gages  and  the  Cairo  and  Helena 
gages,  of  minus  10.0  and  0.0  ft.  respec- 
tively. For  57.0  ft.  at  Cairo,  then,  47.0  ft. 
at  Memphis  and  57.0  ft.  at  Helena  would  be 
indicated.  The  1916  crest,  like  those  of  1906 
and  1907,  was  not  sustained  at  Cairo  as  long 
as  have  been  some  other  flood  crests,  so  that 
there  may  have  been  a  slight  flattening  of 
these  crests  between  Cairo  and  Memphis, 
and  it  is  more  conservative  to  estimate  47.5 
ft.  for  Memphis  and  57.5  ft.  for  Helena  for 
longer  sustained  crests. 

According  to  the  high-water  table,  only 
twice  since  1882  has  the  gage  at  Arkansas 
City  recorded  more  than  3  ft.  greater  read- 
ing than  Helena.  For  neither  of  these  years 
did  the  stage  in  the  Mississippi  approximate 
the  maximum.  While  a  maximum  flood 
wave  from  the  Arkansas  and  White  Rivers, 
if  it  should  be  exactly  synchronized  with  a 
crest  in  the  Mississippi,  would  probably 
make  a  gage  reading  at  Arkansas  City  5  or 
even  6  ft.  greater  than  at  Helena,  such  a 
synchronism  of  maximum  flood  crests  in 
both  the  tributaries  and  the  main  stream 
is  only  a  very  remote  possibility.  (In  June, 
1908,  the  difference  was  5.5.  The  Missis- 
sippi was  at  a  moderate  flood  stage.  The 
Arkansas  nearer  its  maximum.)  To  place 
the  estimate  for  Arkansas  City  at  3.5  ft. 
above  Helena,  for  a  maximum  crest  in  the 
Mississippi,  is  believed  to  be  conservative. 
Below  the  Arkansas  River  the  only  interrup- 
tion to  the  parallelism  of  the  1916  profile 


Record  of  Highest  Water  on  Mississippi  Riveh  and  Tributaries  fob  Flood  Tears,  at  Stations  Indicated.    (1882-1916) 
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to  that  which  should  obtain  for  a  completely 
confined  flood,  was  caused  by  the  break  near 
St.  Joseph,  La.  No  attempt  will  be  made 
here  to  estimate  the  effect  on  the  profile  of 
this  break,  nor  to  extend  a  predicted  maxi- 
mum profile  below  Vicksburg. 

The  writer  now  ventures  the  prediction 
that  the  future  gage  readings  from  Cairo 
to  Vicksburg,  for  a  confined  flood  equal  in 
volume  to  those  of  1912  and  1913  at  Cairo, 
with  such  a  volume  from  Arkansas  and 
White  Rivers,  as  it  is  reasonable  to  expect 
on  the  crest  of  a  maximum  Mississippi 
crest,  as  follows: 


Cairo 57.0ft  Arkansas  City..  61.0ft. 

Memphis 47.5  ft.  Greenville 55.3  ft. 

Helena    57.5  ft  Vicksburg 58.5  ft. 

or  less 


If  a  levee  system  which  held  the  1916 
flood  should  be  enlarged  to  1  ft.  higher  grade 
it  would  hold  1  ft.  higher  water;  but  to  do 
so  would  require  much  vigilant  attention 
and  entail  much  nerve-racking  suspense. 
There  would  be  as  much  chance  of  disaster. 
The  conditions  have  changed  on  the  Lower 
Mississippi'  since  the  early  days  of  levee 
building,  when  an  occasional  levee  break 
was  a  matter  of  course,  and  its  principal 
damage  was  to  delay  for  a  few  weeks  the 
planting  of  crops.  The  country  is  much 
more  highly  developed.  A  levee  break  now 
floods  populous  and  wealthy  towns,  oil  mills 
and  compresses  and  stops  traffic  on  miles  of 
railroads.  The  same  chances  of  having 
levee  breaks  should  not  be  taken.  They  can- 
not be  afforded.  Grades  should  be  estab- 
lished 4  ft.  above  the  maximum  profile  indi- 
cated by  the  predicted  gage  readings  above. 
This  will  mean  the  raising  of  all  levees  an 
average  of  6  or  7  ft.  With  this  margin, 
there  will  result  almost  certain  security,  in 
case  of  a  recurrence  of  the  1913  flood  vol- 
ume, and  an  excellent  chance  to  confine  to 
the  river  channel  a  considerably  larger  vol- 
ume, should  it  ever  come. 


New  York   State  Highway 
Maintenance  Analyzed 

Deputy    Commissioner   Sarr    Reports   on   Last 
Year's  Work,  Involving  Total  Expendi- 
ture of  $4,210,000 

FROM  an  analysis  of  last  year's  main- 
tenance and  repair  costs  on  New  York 
State's  highway  system,  involving  an  im- 
proved mileage  of  5926  on  Dec.  31,  1915, 
and  an  expenditure  of  $4,210,575,  Fred  W. 
Sarr,  second  deputy  commissioner,  con- 
cludes that  the  improved  State  and  county 
highways  of  all  types  can  be  perpetually 
maintained  for  about  $750  per  mile.  There 
are  certain  factors,  however,  which  must 
be  considered  in  order  to  understand  clear- 
ly what  this  figure  represents,  and  these 
are  discussed  in  Mr.  Sarr's  annual  report 
to  Commissioner  Edwin  Duffey,  which  has 
recently  been  made  public. 

Summary  op  Work 

On  April  1,  1915,  Mr.  Sarr  reports  there 
were  improved  and  accepted  5345  miles  of 
State  and  county  highways.  The  mile- 
age was  increased  as  the  season  advanced, 
and  on  Dec.  31,  1915,  there  were  5926  miles 
of  improved  and  accepted  highways,  which 
have  been  maintained  and  repaired. 

The  following  is  a  summary  of  work  per- 
formed during  the  past  season,  including 
sums  obligated  on  uncompleted  contracts: 

A  study  of  the  experience  of  the  New 


York  State  Highway  Department  in  main- 
taining and  repairing  highways  during  the 
past  year  indicates  that  the  expenditures 
are  divided  into  three  groups. 

First. — Maintenance,  or  the  act  of  main- 
taining and  preserving  the  various  features 
of  the  highway  in  the  same  or  uniform  con- 
dition. The  cost  of  such  maintenance  of 
all  the  improved  highways  of  all  types  was 
approximately  $350  per  mile,  which  in- 
cludes the  cost  of  the  patrol  system  and 
the  material  used  by  the  patrolmen,  to- 
gether with  the  cost  of  the  surface  treat- 
ments with  bituminous  materials  and  cover 
and  supervision. 

Secowd.— Repair,  or  the  act  of  restoring 
the  highway  to  its  former  condition  after 
more  or  less  extensive  deterioration  during 
the  winter  season  with  the  contingent 
freezing,  thawing,  unstable  foundation,  ob- 
structed drainage,  floods,  washouts,  sliding 
banks,  etc.,  and  that  the  cost  of  such  emer- 
gency repairs  was  approximately  $140  per 
mile  for  roads  of  all  types. 

Third.- — Reconstruction  and  resurfacing. 
While  on  many  of  the  improved  highways 


Summary  of  Work  During  1915 

276  miles  of  highway  resurfaced  or  re- 
constructed, at  an  average  cost  of  ap- 
proximately $5,471  per  mile;  total  ex- 
penditures and  obligations  under  this 
item    $1,510,112 

2086  miles  of  highway  given  a  surface 
treatment  of  bituminous  material  and 
cover  of  sand,  fine  gravel,  iron  ore 
tailings,  or  fine  crushed  stone,  at  an 
average  cost  of  $419  per  mile;  total 
expenditures  and  obligations  under  this 
item    874,137 

728  patrolmen  employed  in  the  work  of 
maintenance  and  minor  repairs,  at  a 
total  coat  for  labor 403,047 

Expended  for  material  and  temporary 
labor  in  making  miscellaneous  repairs 
and  supplying  material  to  patrolmen 
for  maintenance   998,462 

Expended    for   rentals   of   large    units   of 

repair  equipment    58,135 

Expended  for  purchase  of  equipment  and 

tools   31,958 

Expended  for  engineering,  supervision, 
inspection  and  expenses  incidental 
thereto     334,724 

Total    amount    expended    and    obli- 
gated for  all  purposes,  approximately.    $4,210,575 


it  appears  possible,  with  efficient  mainte- 
nance, to  preserve  a  standard  of  improve- 
ment from  year  to  year,  there  are  those 
that  show  marked  deterioration  in  spite  of 
efforts  at  maintenance  and  extensive  re- 
pairs from  time  to  time.  This  deteriora- 
tion is  generally  due  to  peculiar  traffic  con- 
ditions, combined  with  unsuitable  materials 
used  in  the  original  improvements,  and  is 
often  the  result  of  insufficient  foundation 
over  unstable  material  in  the  roadbed. 

During  the  past  year  the  mileage  of  re- 
surfacing and  reconstruction  has  averaged 
about  5  per  cent  of  the  total  mileage  of 
improved  highways,  at  an  average  cost  of 
about  $5,500  per  mile,  for  the  mileage 
treated  in  this  manner,  or  a  charge  of 
about  $260  per  mile  when  distributed  over 
the  entire  improved  mileage. 

The  total  amount  expended  and  obligated 
for  all  purposes  in  the  year  will  average 
$750  per  mile  when  distributed  over  the 
entire  mileage  of  improved  highways.  This 
statement,  however,  is  misleading  in  that  a 
large  percentage  of  the  total  improved  mile- 
age is  of  recent  construction. 

The  first  highways  improved  by  the 
state  under  the  Higbie-Armstrong  act  were 
completed  in  1899,  and  in  thirteen  years,  or 
to  the  end  of  1911,  there  had  been  com- 
pleted and  accepted  but  about  2,600  miles, 
while  in  the  last  four  years  there  have 
been  completed  and  accepted  3,226  miles. 
In  other  words,  55  per  cent  of  the  improved 
mileage  has  been   constructed  an   average 


of  two  years,  while  the  45  per  cent  has  been 
improved  an  average  of  ten  years. 

Basis  of  Mileage  Cost 

Assuming  that  no  pavements  should  re- 
quire resurfacing  for  a  period  of  four 
years  after  construction,  it  is  necessary, 
Mr.  Sarr  points  out,  to  eliminate  the  3226 
miles  which  have  been  improved  during  the 
past  four  years  from  the  considera- 
tion of  the  cost  per  mile  for  resur- 
facing and  reconstruction.  Therefore, 
the  total  expenditure  for  this  subdivision 
of  the  work  should  be  distributed  only  on 
such  mileage  as  has  been  constructed  or 
improved  for  a  period  of  four  years,  and 
when  so  distributed  the  cost  per  mile  for 
this  subdivision  during  the  past  year  is  ap- 
proximately $560  per  mile. 

It  would  seem,  however,  that  the  average 
life  of  a  pavement  after  reconstruction 
would  be  greater  than  that  of  the  first  im- 
provement, as  foundational  weakness  that 
had  developed  would  be  provided  for  in  the 
reconstruction.  The  maintenance  and  re- 
pairs for  the  first  five  years  after  the  orig- 
inal improvement  are  greatly  increased  by 
heavy  items  which  are  properly  chargeable 
to  improvement,  and  are  really  a  comple- 
tion of  the  improvement,  such  as  removal 
of  slides  from  banks  which  have  been  cut 
into  at  time  of  improvement;  the  construc- 
tion of  retaining  walls  to  sustain  such 
banks  and  for  the  protection  of  the  high- 
way from  the  erosion  of  streams.  The 
drainage  conditions,  as  provided  in  the 
original  improvement,  are  often  the  subject 
of  much  complaint  from  the  abutting 
owners  and  necessitate  modifications  and 
construction  of  storm-water  sewers,  all  of 
which  develop  and  are  taken  care  of  in  the 
first  few  years,  after  the  original  improve- 
ment. It  can,  therefore,  reasonably  be  ex- 
pected that  the  cost  of  maintenance  repairs 
and  reconstruction  will  decrease  in  some 
proportion  at  the  age  of  the  improvement, 
and  that  the  high  cost  of  $560  per  mile  for 
resurfacing  and  reconstruction,  when  ap- 
plied to  all  the  improved  highways,  would 
never  be  attained,  and  that  the  reduction 
in  the  item  of  repair  would  offset  the  in- 
crease in  reconstruction  as  the  improve- 
ments increased  in  age  owing  to  the  grad- 
ual elimination  of  weakness,  together  with 
the  effect  of  eflficient  maintenance. 

It  would  accordingly  seem  by  this  man- 
ner of  reasoning  that  the  improved  State 
and  county  highways  of  all  types  could  be 
perpetually  maintained  for  about  $750  per 
mile. 


New  York  Transit  Traffic  Grows   Fast 

The  subways  of  New  York  City  carried 
34,032,671  passengers  in  January  last,  ac- 
cording to  figures  made  public  recently,  by 
the  State  Public  Service  Commission  for 
the  First  District.  This  represents  a  13% 
per  cent  increase  over  the  number  of  passen- 
gers carried  in  January,  1915.  At  the  same 
time  the  elevated  lines,  on  several  of  which 
third-track  express  service  was  opened  late 
last  year,  carried  26,471,238  passengers, 
as  against  713,522.  At  the  Grand  Central 
Station  2,141,862  tickets  were  sold  in 
January  of  this  year  as  against  1,796,984 
in  January,  1915.  The  Brooklyn  subway 
traffic  gained  appreciably,  and  amounted  to 
approximately  30  per  cent  of  the  total  in 
January.  The  total  number  of  passengers 
carried  on  all  subway  and  elevated  lines 
for  the  month  was  60,503,909  as  compared 
with  55,742,984  a  year  previous. 
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Aerial  Passenger  Cableway  of  Unique  Type 
Crosses  Niagara  Whirlpool 

Six  Constant-Tension  Steel  Cables  Support  a  S'/z-Ton  Car  with  Capac- 
ity for  46  Persons — Movable  Counterweights  Allow  Variation  in  Sag 


A  PASSENGER  cableway,  said  to  have 
the  longest  clear  span  in  the  world,  has 
recently  been  built  across  the  Niagara 
Whirlpool,  at  a  cost  of  $60,000.  The  car  is 
carried  by  six  parallel  cables,  three  on  each 
side.  These  cables  are  kept  at  constant  ten- 
sion by  means  of  counterweights  at  one 
end  which  adjust  themselves  automatically 
to  allow  variation  in  sag  and  take  up  any 
changes  in  the  loaded  weight  of  the  car. 
The  design  is  of  Spanish  origin,  and  the  en- 
terprise was  organized  by  Spanish  capital- 
ists as  The  Niagara  Spanish  Aerocar  Com- 
pany, Ltd.  The  following  description  is 
taken  from  an  article  in  The  Canadian  En- 


gineer. 


Determining  Conditions 


The  design  of  the  anchorages,  both  of 
which  are  on  the  Canadian  side,  one  at 
Colt's  Point  and  the  other  at  Thompson's 
Point,  was  governed  largely  by  the  fact 
that  the  cableway  was  not  allowed  to  cross 
the  tracks  of  the  Niagara  Belt  Line  Rail- 
way, that  the  appearance  of  the  cliffs  on 
neither  side  of  the  whirlpool  should  be  al- 
tered and  that  no  towers  or  structures 
should  rise  above  the  level  of  the  track  of 
the  railway  which  runs  along  the  cliff. 

The  passenger  car  is  suspended  from  a 
running  gear  which  travels  on  six  parallel 
track  cables  of  1-in.  crucible  steel  rope. 
Each  cable  is  anchored  securely  at  Colt's 
Point  by  means  of  a  2-in.  rod  bent  into  an 
anchorage  in  a  740-ton  concrete  block.  At 
the  other  terminus  each  track  cable  passes 
over  a  sheave  and  is  fastened  to  a  counter- 
weight or  stretcher.  Boxes  12  ft.  high  by 
6  ft.  7  in.  wide  by  11  in.  deep,  made  of 
riveted  steel,  contain  cast-iron  weights  suf- 
ficient to  make  a  total  of  10  tons  for  each 
track-cable  counterweight. 

Principle  of  Design — Advantages 

The  boxes  move  up  and  down  freely  in 
steel  guides,  maintaining  the  tension  in 
each  cable  always  at  10  tons,  regardless  of 
the  load  on  the  cables.  When  the  load  on 
the  car  is  increased,  the  counterweights 
rise  and  the  sag  in  the  cables  is  increased 
until  the  cables  take  such  an  angle  that  the 
sum  of  the  vertical  components  of  the  ten- 
sion at  the  ends  is  equivalent  to  the  weight 
of  the  car  and  its  load. 

Each  track  cable  is  entirely  independent 
of  the  others.  The  breaking  of  any  one  of 
them  would  not  be  serious,  as  the  other 
cables  would  support  all  the  weight  of  the 
car  without  any  increase  in  their  tension. 


The  car  would  drop  several  feet  suddenly 
and,  after  a  few  vertical  oscillations,  would 
assume  a  new  position  of  equilibrium. 
Thus  the  breaking  of  one  cable  would  not 
imperil  the  passengers, — and  the  breaking 
of  two  cables  at  the  same  time  would  be 
very  improbable. 

The  car  seats  twenty-four  passengers  and 
provides  standing  room  in  a  raised  aisle  in 
the  center  of  the  car  for  twenty-two  more, 
including  the  conductor.  The  weight  of  the 
car  when  empty  is  31,2  tons,  and  when  fully 
loaded  7  tons.  It  is  10  ft.  10  in.  wide,  24  ft. 
long  and  23  ft.  high.  The  accompanying 
photograph  shows  the  car  suspended  from 
the  six  track  cables. 

Operation  of  Car 

The  car  is  propelled  by  a  %-in.  plow- 
steel  traction  cable  fastened  to  one  end. 
This  cable  passes  over  a  sheave  on  Colt's 
Point,  runs  back  across  the  whirlpool,  over 
a  sheave  in  front  of  the  Thompson's  Point 


TRACTION   SHEAVE  AT  COLT'S  POINT 


colt's     POINT     ANCHORAGE— AUTOMATIC     STOP 

station,  and  to  the  driving  sheave.  From 
here  it  passes  around  three  sheaves  to  one 
of  which  is  fastened  a  10-ton  counter- 
weight box  arranged  in  guides  similar  to 
those  for  the  track-cable  counterweights, 
thus  creating  a  tension  in  the  cable  which 
adjusts  any  slack  caused  by  the  rising  and 
falling  of  the  car. 

The  8-ft.  driving  sheave  is  turned  by  a 
75-hp.  Westinghouse  motor,  through  a  30  to 
1  worm  gear,  giving  a  speed  to  the  car  of 
about  400  ft.  per  minute  when  the  control- 
ler is  at  full  speed.  The  trip  can  be  made 
in  about  414  min.,  but  it  is  planned  to 
permit  it  to  occupy  6  min.  by  running 
at  half  speed  part  of  the  time.  To  provide 
against  a  breakdown  of  the  motor  or  in- 
terruption in  the  power  supply,  there  is  a 
clutch  in  the  driving  shaft,  by  means  of 
which  the  motor  can  be  disengaged  and  a 
5-hp.  gasoline  engine  engaged  both  through 
a  worm  gear  and  through  socket  wheels. 

An  automatic  control  stop  is  provided  in 
each  terminal  which  stops  the  car  without 
jar  within  a  distance  of  3  ft.  4  in.  In  one 
of  the  photographs  the  stop  can  be  seen  ex- 
tending  from   *-he  base    of    the    concrete 


CAR  SUSPENDED  FROM  SIX  TRACK  CABLES 

block.  The  traction  cable  runs  longitud- 
inally through  the  5  in.  pneumatic  cylinder 
and  through  the  center  of  the  piston.  A 
clamp  on  the  traction  cable,  just  ahead  of 
the  car,  strikes  the  face  of  the  piston  and 
also  engages  with  it  in  such  manner  that 
the  car  cannot  slip  back  from  the  landing 
platform. 

Erection  of  Cables 

After  the  traction  and  track-tower 
sheaves  had  been  erected,  a  very  long  rope 
was  carried  around  the  face  of  the  cliff 
from  Thompson's  Point  to  Colt's  Point. 
This  rope  was  then  hoisted  over  the  tops 
of  the  trees  until  it  could  be  pulled  taut 
from  point  to  point.  A  V2-in-  wire  rope 
was  pulled  across  with  the  aid  of  a  hoisting 
engine,  and  then  the  %-in.  traction  cable 
was  pulled  into  place.  The  traction  cable 
was  used  to  haul  the  track  cables  across. 

The  strength  of  the  track  cables  is  92,- 
000  lb,  each,  allowing  for  bending  over  the 
sheaves,  and  the  working  tension  is  20,000 
lb.,  so  that  the  factor  of  safety  is  4.6. 

The  sag  of  the  track  cables  unloaded  is 
47.6  ft.;  the  maximum  sag  when  loaded 
with  car  and  passengers  is  100  ft.  The  car 
will  still  be  148  ft.  above  the  surface  of 
the  water  at  the  point  of  maximum  sag. 
The  grade  of  the  track  cables  varies  from 
16  per  cent  at  either  landing  to  level  at 
the  center  of  the  span. 

The  general  contractors  were  Norman 
McLeod,  Ltd.,  Toronto,  on  a  cost  plus  per- 
centage basis.  The  superintendent  in 
charge  of  the  construction  was  Lewis  S. 
Roy.  J.  E.  Taylor  was  resident  engineer, 
representing  Wright  &  Howard,  consulting 
engineers,  Toronto,  who  were  employed  by 
the  Spanish  company  to  adapt  their  design 
to  local  conditions,  and  who  prepared  the 
plans  and  supervised  the  construction. 


Large  Iron  Ore  Deposits  in  Brazil 

Brazil  has  the  largest  known  deposits  in 
the  world  of  70  per  cent  iron  ore,  prac- 
tically free  from  phosphorus.  The  state  of 
Minas  Geras  alone  is  estimated  to  have 
1,500,000,000  to  2,000,000,000  tons  about 
300  to  400  miles  from  the  sea  coast,  and 
bodies  of  iron  ore  exist  in  other  states  of 
Brazil,  according  to  Percival  Farquhar  in 
an  address  at  a  meeting  of  the  Federal 
Trade  Council,  New  Orleans.  Our  eastern 
mills,  whose  expansion  should  take  a  new 
phase  with  our  increasing  export  of  steel 
and  steel  products,  can  use  this  ore  to  ad- 
vantage, as  well  as  Europe,  where  it  will 
allow  low-grade  and  high  phosphorus  ores 
to  be  used  by  mixture. 


April  l,  1916 


ENGINEERING     RECORD 


457 


Rod  Models  Explain  Astronomical 
Problems 

By   FRANCIS  S.  FOOTE,  JR., 

Associate   Professor  of   Railroad   Engineering, 

University  of  California,  Berkeley 

THE  accompanying  photographs  show 
two  models  recently  constructed  for  use 
in  teaching  to  engineering  students  the  ele- 
ments of  practical  astronomy  usually  in- 
cluded in  a  course  in  plane  surveying. 


•-4 

f 

UNIVERSITY    OF    CALIFORNIA    MODEL    ILLUSTRATES 
CIRCUMPOLAR   STAR  OBSERVATION 

These  models  were  constructed  from 
sketches  prepared  by  the  writer,  but  all  the 
detail  of  the  design  was  worked  out  by 
Valdemar  Arntzen,  expert  mechanic  in 
charge  of  our  department  shops. 

One  model  is  for  bodies  relatively  near 
the  celestial  equator,  and  is  used  principally 
in  illustrating  solar  observations,  fhe  ball 
which  represents  the  sun  may  be  moved 
along  the  declination  arc,  showing  the  sun 
in  both  north  and  south  declinations.  The 
altitude  arc  slides  through  a  swiveling 
socket  at  the  "sun,"  so  that  the  shape  of 
the  spherical  triangle  changes  with  the 
various  changes  in  the  sun's  position.  With 
this  model  it  may  be  clearly  shown  why  the 
sun  rises  north  or  south  of  east,  why  an 
observation  for  azimuth  should  not  be  taken 
near  noon,  etc. 


The  other  model  is  for  a  circumpolar  star. 
The  declination  is  fixed.  The  "star"  may  be 
moved  in  a  full  circle  around  the  pole,  illus- 
trating changes  in  the  shape  of  the  astro- 
nomical triangle  with  changes  of  hour  angle. 

The  circles  representing  the  horizon, 
meridian,  etc.,  are  made  of  Vi-in-  iron  rods, 
and  are  24  in.  in  diameter. 


Trolley  Tracks  for  Cleaners' 
Scaffolds  on  Buildings 

Illinois     Department     of     Factory     Inspection 

Formulates  Rules  for  Safe  Construction 

of  Swinging  ScaGfolds 

THAT  an  I-beam  supported  by  brackets 
from  the  frame  or  walls  of  a  factory 
building  to  furnish  a  support  for  painters' 
and  cleaners'  swinging  scaffolds  has  the 
advantages  of  economy  and  safety  has  been 
pointed  out  by  the  Illinois  Department  of 
Factory  Inspection,  of  which  Oscar  F.  Nel- 


UNIVERSITY    OF    CALIFORNIA    MODEL    ILLUSTRATES 
SOLAR  OBSERVATION 

son  is  chief.  The  I-beam  furnishes  a  track 
for  trolleys  from  which  the  scaffolds  are 
hung.  This  arrangement,  shown  in  the  ac- 
companying photograph,  allows  the  scaffold, 
according  to  the  department,  to  be  moved 
rapidly  in  any  direction,  does  away  with 
thrust-outs  and  saves  a  great  deal  of  time 
usually  spent  in  rigging  by  the  men  engaged 


in  maintaining  the  outside  walls  of  build- 
ings. Still  more  important,  it  is  said  to  in- 
crease greatly  the  safety  of  these  men,  re- 
ducing correspondingly  the  liability  risks. 

The  department  has  also  recently  issued 
an  order  prescribing  the  proper  construction 
for  light  scaffolds  used  in  building  main- 
tenance with  a  view  to  reducing  accidents. 
A  model  painters'  scaffold  conforming  to  the 
requirements  of  the  order  is  shown  in  one 
of  the  illustrations.  Only  %-\n.  wire  rope 
with  spliced  loops  may  be  used  for  slings 
on  any  scaffold,  while  %-in.  forged  steel 
stirrups  must  be  used  for  tuck  pointers' 
scaffolds.  Where  wire  rope  is  used,  a  safety 
strap  of  rope  must  be  spliced  into  both 
loops  of  the  sling  below  the  platform,  and 
a  %-in.  bolt  6  in.  long,  held  in  place  by 
pipe  washers,  must  be  put  in  each  end  of 
each  bolster.  The  bolts  prevent  the  loops 
of  the  sling  from  slipping  off,  and  the  safety 
strap,  if  the  bolster  should  slip  out  of  the 
sling,  would  catch  the  ends  of  the  scaffold 
plank  and  prevent  them  from  falling.  The 
bolsters  themselves  must  not  be  less  than 
2  X  4-in.  straight-grained  hickory  or  white 
oak.  Bails  must  be  secured  to  tuck  pointers' 
scaffolds  by  steel  clamps,  and  the  wall  braces 
used  on  such  scaffolds  must  be  secured  with 
U-bolts,  as  bolts  running  through  the  floor 
pieces  are  not  permitted. 

These  instructions  were  formulated  at  a 
conference  between  the  Chicago  building 
commissioner,  the  representatives  of  the 
Employing  Painters'  Association  and  of  the 
unions  concerned,  and  the  chief  state  fac- 
tory inspector. 


SCAFFOLD   WITH    SLINGS  THAT   CANNOT    SLIP   OFF   BOLSTERS  AND   TROLLEY  RAIL  ON  BUILDING  TO  SUPPORT  IT  FOR  CLEANERS'   USE 
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New  Publications 


The  Use  op  thb  Slide  Rule.  By  Allan  R  Culli- 
more,  dean.  College  of  Industrial  Science,  To- 
ledo University.  Cloth,  6  x  9  in.,  36  pages; 
illustrated.  New  York,  Keutfel  &  Esser  Com- 
pany.    50  cents. 

Loblolly  ob  North  Carolina  Pine.  By  W.  W. 
Ashe,  forest  Inspector,  U.  S.  Forest  Service. 
Bulletin  24.  North  Carolina  Geological  and 
Economical  Survey.  Paper,  7x10  In. ;  176 
I>ages :  illustrated. 

The  Caisson  as  a  New  Element  in  Concrete 
Dam  Construction — Proposal  made  in  connec- 
tion with  the  Columbia  River  Power  Project 
By  O.  G.  Aichel,  civil  engineer,  Portland,  Ore. 
Paper,  7^4  x  9%  in.;  32  pages;  illustrated. 
New  York,  Spon  &  Chamberlain,  123  Liberty 
Street 

Industrial  Leadership.  By  H.  L.  Gantt.  Cloth, 
5  X  7^4  in.;  128  pages.  New  Haven,  Conn., 
Yale  University  Press.     %1  net. 

Standardization  of  Public  Employments — Part  1. 
Paper,  6  x  9  in. ;  117  pages.  New  York,  Bureau 
of  Municipal  Research,  261  Broadway. 

The  American  Road — Lessons  for  Correspondence 
Instruction.  By  James  Irwin  Tucker,  professor 
of  civil  engineering.  University  of  Oklahoma, 
and  consulting  state  engineer,  Oklahoma  De- 
partment of  Highways.  Six  booklets ;  paper, 
*%  X  7%  in.;  total  228  pages,  with  numerous 
questions ;  illustrated.  Norman,  Okla.,  Exten- 
sion Division,  University  of  Oklahoma. 

Sewaqb  Purification  and  Disposal.  By  G. 
Bertram  Kershaw,  consulting  engineer,  engi- 
neer to  the  Royal  Commission  on  Sewage  Dis- 
posal. Cloth,  5V4  X  8H  in-;  340  pages;  illus- 
trated. London,  Cambridge  Public  Health 
Series,  Cambridge  University  Press.  12  shil- 
lings net 

Relation  BErrwEBN  Properties  op  Hakdness  and 
Toughness  op  Road-Buildino  Rock.  Office  of 
Public  Roads.  Paper,  7  x  10%  in. ;  5  pages; 
Illustrated.  Washington,  U.  S.  Department  of 
Agriculture. 

Eppect  of  Controllable  Variables  Upon  the 
Penetration  Test  for  Asphalts  and  Asphalt 
Cements.  Office  of  Public  Roads.  Paper, 
7  X  lOVi  in.,  14  pages.  U.  S.  Department  of 
Agriculture. 

Training  fob  Municipal  Service.  Paper,  6  x  9  in. ; 
51  pages.  New  York,  Bureau  of  Municipal 
Research,  261  Broadway. 

RspoBT  ON  Hydraulic  Data  and  Stream  Gaging, 
1914,  Department  of  Barge  Canal.  Supplement 
to  the  Annual  Report  of  the  state  engineer 
and  surveyors.  State  of  New  York.  By  G. 
Edward  Gibson,  assistant  engineer.  Cloth, 
6x9  in. ;  367  pages.  Albany,  N.  Y.,  Depart- 
ment of  State  Engineer,   Barge  Canal  Office. 

Some  Engineering  Problems  op  the  Panama 
Canal  in  Their  Relation  to  Geology  and 
Topography.  By  Donald  F.  MacDonald.  Bul- 
letin 86,  Bureau  of  Mines.  Paper,  6  x  9  in. ; 
88  pages ;  illustrateiL  Washington,  Government 
Printing  Office. 


Books  Reviewed 


Engineering  as  a  Career 

Edited  by  P.  H.  Newell,  professor  of  civil  engi- 
neering. University  of  Illinois,  and  C.  E.  Drayer, 
secretary,  Cleveland  Engineering  Society.  Cloth, 
5  X  7  V4  in. ;  214  pages.  New  York.  D.  Van  Nos- 
trand  Company.     Jl  net. 

This  book,  intended  as  a  guide  for  teach- 
ers, parents  and  young  men,  meets  a  dis- 
tinct need  and  yet  falls  curiously  short  of 
the  mark.  A  collection  of  essays  by  twenty- 
two  engineers  and  educators  of  national 
repute,  it  runs  the  scale  from  popularized 
pictures  of  some  branches  of  the  profes- 
sion to  accurate  descriptions  of  the  needs 
and  requirements  of  others.  It  is  interest- 
ing to  note  that  several  eminent  men  rep- 
resenting branches  of  the  civil-engineering 
profession  employ  the  worst  English  in  the 
book,  are  most  inclined  to  historical  dif- 
fuseness  and  say  the  least  of  real  meaning, 
while  the  men  representing  the  newer 
branches  of  engineering,  and  one  or  two 
who  have  had  experience  as  educators,  have 
contributed  essays  that  give  a  real  guide  to 


the  qualifications  and  efforts  necessary  for 
success  in  the  fields  they  describe.  Is  this 
because  those  in  the  newer  divisions  of  en- 
gineering have  had  to  develop  their  assist- 
ants from  untrained  material,  and  have 
found  the  problem  of  the  natural  fitness  of 
others  for  their  work  a  pressing  every-day 
question  ?  This  is  at  least  a  suggestive  con- 
jecture. Certainly  the  primitive  methods  of 
selecting  and  promoting  men  in  many  large 
civil-engineering  organizations  would  not 
be  tolerated  for  a  moment  by  the  heads  of 
the  engineering  forces  employed  by  big 
chemical,  mining  or  manufacturing  com- 
panies. 

As  a  whole,  the  book  is  well  worth  the 
effort  to  produce  it,  though  a  second  effort 
might  result  in  a  much  superior  work.  The 
chapters  on  Metallurgical  Engineering, 
Electrical  Engineering,  Chemical  Engineer- 
ing, The  Lure  of  Private  Practice  and  Vo- 
cational Guidance  are  among  the  best,  and 
are  nearest  the  purpose  of  the  book. 


Reinforced  Concrete  Construction 

Author,  George  A.  Hool,  .S.  B.,  associate  professor 
of  structural  engineering.  University  of  Wisconsin, 
assisted  by  Frank  C.  Thiessen,  B.  S.,  Instructor  in 
structural  engineering.  University  of  Wisconsin. 
Cloth,  6x9%  in.;  688  pages,  575  illustrations. 
New  York,  McGraw-Hill  Book  Company,  Inc.,  $5. 

Reviewed  by  F.  H.  Constant 

Professor   of   Civil   Engineering,    Princeton   Univer- 
sity, Princeton. 

This  is  the  third  of  the  well-known 
series  by  the  same  author.  The  original 
intention  of  including  many  different  types 
of  reinforced-concrete  structures  has  not 
been  adhered  to,  and  the  present  volume  is 
devoted  almost  exclusively  to  bridges, 
especially  arches.  Culverts,  in  spite  of 
their  prominence  in  the  title,  are  allotted 
only  35  of  the  total  688  pages.  Structur- 
ally, the  book  has  eight  parts  and  thirty- 
seven  chapters.  Qualitatively,  the  first 
quarter  covers  the  theory  and  design  of 
arch  bridges,  and  the  rest  of  the  book  is 
wholly  descriptive. 

Part  1  (Arch  Bridges)  comprises  about 
one-half  of  the  work.  Two  general  meth- 
ods for  the  analysis  of  the  elastic  arch  are 
given.  The  first  is  the  analytical  one  which 
is  in  most  common  use  in  this  country  and 
leads  to  the  simple  equations  for  He, 
Mo  and  Vo  at  the  crown  for  loading,  tem- 
perature and  rib  shortening.  It  is  illus- 
trated by  the  design  of  an  earth-filled  arch 
for  arbitrarily  fixed  live  load,  and  of  an 
open-spandrel  arch  in  which  unit  loads  and 
influence  lines  are  employed.  Considerable 
care  is  given  to  presenting  all  of  the  matter 
used  in  the  computation  of  these  bridges  in 
a  systematic  and  tabular  form  in  the  "de- 
signing sheets."  The  author  has  relied  per- 
haps too  much  upon  the  tables  to  tell  their 
own  story;  a  clear  explanation  in  the  text 
of  some  of  the  more  difficult  points  would 
be  appreciated  by  the  average  reader. 

An  example  of  an  unsymmetrical  arch  is 
worked  out  in  a  similar  manner  in  Chapter 
6.  The  three  equations  of  condition  for  the 
crown  stresses  are  given  without  derivation 
and  the  treatment  is  too  brief  for  so  com- 
plicated a  subject-     Chapter  7  contain?  a 


more  satisfactory  short  treatment  of  arches 
with  elastic  piers.  Chapter  8,  of  50  pages, 
completes  the  mathematical  part  of  the 
book  by  giving  the  second  method  of  arch 
analysis,  using  the  ellipse  of  elasticity. 
It  is  taken  largely  from  the  paper  by  A.  C. 
Janni,  read  before  the  Western  Society  of 
Engineers,  Jan.  13,  1913.  The  method  is 
almost  wholly  graphical  and  is  a  modifica- 
tion of  the  one  given  by  J.  Milan  in  "Con- 
crete Arches"  (translated  by  D.  B.  Stein- 
mann),  in  which  the  origin  of  co-ordinates 
is  located  at  the  center  of  gravity  of  the 
elastic  weights,  and  the  ellipse  of  elasticity 
is  applied  to  the  arch  as  a  whole.  Mr. 
Janni,  however,  extends  the  ellipse-of-elas- 
ticity  principle  to  the  individual  arch  sub- 
divisions as  well,  a  more  exact  but  per- 
haps unnecessary  refinement. 

The  presentation  is  not  as  clear  as  it 
might  be,  and  leaves  much  to  be  read  be- 
tween the  lines.  This  is  to  be  regretted  be- 
cause unfamiliar  graphical  processes  al- 
ways appear  more  complicated  than  they 
really  are,  and  the  author  states  that  this 
one  is  rapidly  and  easily  applied  and  pre- 
dicts that  it  is  likely  to  be  in  great  favor 
with  American  engineers  as  soon  as  it  be- 
comes better  known. 

Whatever  criticisms  may  be  made  con- 
cerning the  analytical  part  of  the  book,  the 
descriptive  part  (beginning  with  Chapter 
9)  containing  400  or  500  beautifully  exe- 
cuted illustrations  covering  both  American 
and  European  bridges,  could  hardly  be  im- 
proved, and  makes  this  the  leading  descrip- 
tive work  on  concrete  (especially  arch) 
bridges  in  this  country.  The  remainder 
of  Part  I  covers  details  and  the  construc- 
tion of  arch  bridges,  three  hinged  arches, 
a  very  interesting  and  timely  chapter  on 
arch  patents  in  which  the  salient  features 
of  the  leading  patents  are  outlined,  and  a 
chapter  of  about  70  pages  consisting  wholly 
.  of  illustrations  of  typical  designs  of  the 
various  types  of  arch  bridges. 

Part  II  (about  60  pages)  covers  slab 
and  girder  bridges;  also  abundantly  illus- 
trated from  current  practice.  Part  III 
treats  of  culverts,  touching  upon  culvert  ef- 
ficiency, pressures  on  pipes  in  ditches  and 
the  strength  of  pipes,  summarized  from  the 
investigations  made  at  the  Iowa  State  Col- 
lege of  Agricultural  and  Mechanical  Arts, 
and  at  the  Engineering  Experiment  Sta- 
tion at  the  University  of  Illinois.  Box  and 
arch  culverts,  with  a  theoretical  treatment 
of  the  former,  are  also  included. 

Part  IV,  written  by  A.  W.  Ransome,  is 
entitled  "Notes  on  Construction  Plant,"  and 
is  a  practical  discussion  of  the  methods  of 
handling  materials,  and  mixing  and  distrib- 
uting concrete.  Part  V,  written  by  Leslie 
H.  Allen,  gives  several  examples  of  typical 
estimates  for  bridges  with  cost  data.  Part 
VI,  written  by  William  J.  Titus,  on  "The 
Artistic  Design  of  Concrete  Bridges,"  is 
one  of  the  most  interesting  and  valuable  in 
the  book.  It  analyzes  in  detail  the  esthetic 
elements  of  a  concrete  bridge  and  illus- 
trates them  by  many  photographs  of  Amer- 
ican bridges,  showing  both  good  and  bad  de- 
sign. 

Part  VII  on  "Construction  in  Detail,"  is 
written  by  Albert  M.  Wolf,  and  covers  field 
details  and  methods  adapted  for  several  im- 
portant structures,  notably  the  Yardley 
Bridge,  the  Tunkhannock  and  Fort  Worth 
viaducts,  and  various  pile  trestles  and  track 
elevation  subways.  The  work  closes  with 
Part  VIII  (75  pages)  written  by  Philip 
Aylett  and  P.  J.  Markmann,  on  European 
concrete  bridges,  containing  an  interesting 
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discussion  of  art  abroad  and  a  comparison 
of  American  and  European  practice,  espe- 
cially in  regard  to  the  beauty,  lightness 
and  economy  of  the  foreign  structures. 
American  engineers  can  undoubtedly  profit 
by  the  more  perfect  art  in  Europe. 

The  chapter  on  hinged  arch  concrete 
bridges,  with  its  illustrative  details,  is  most 
valuable  and  emphasizes  this  important 
type  of  structure,  although  American  en- 
gineers may  not  be  ready  to  agree  at  once 
with  the  author  in  regard  to  the  superiority 
of  the  three-hinged  arch. 

The  book  is  essentially  a  work  of  refer- 
ence. As  such  it  will  fill  an  important  place 
in  the  field  of  concrete  construction. 


Materials  of  Construction 

Author,  G.  B.  Upton,  assistant  professor  of  ex- 
perimental engineering,  Sibley  College,  Cornell 
University.  Cloth,  6  x  9  in. ;  319  pages,  181  illus- 
trations. New  York,  John  Wiley  &  Sons,  Inc. 
$2.50  net. 

Reviewed  by  Melvin  L.  Enger 

Assistant   Professor  of  Mechanics   and   Hydraulics, 
University  of  Illinois. 

This  book  was  written  for  students 
taking  the  laboratory  course  in  materials 
of  construction  at  Sibley  College.  The  title 
of  the  book  is  misleading,  since  most  of  it 
is  given  over  to  cast-iron  and  steel.  There 
are  two  sketchy  chapters  on  non-ferrous 
metals  and  alloys,  and  cement  and  cement 
testing.  Timber  is  treated  casually  and 
wrought-iron  is  not  mentioned.  There  are 
no  collections  of  data  concerning  the  prop- 
erties of  materials. 

Part  1  is  entitled  "The  Determination  of 
the  Properties  of  Materials."  It  includes 
a  discussion  of  the  internal  structure  of 
materials  and  action  under  load  (tension, 
torsion,  compression  and  combined  load- 
ings), impact  tests,  hardness  tests,  fatigue, 
corrosion,  working  stresses  and  factors  of 
safety.  Derivations  are  given  of  the  torsion, 
flexure,  horizontal  shear,  and  combined- 
loading  formulas.  Better  derivations  may 
be  found  in  many  text  books  on  the  me- 
chanics of  materials. 

There  is  included  a  new  and  very  in- 
genious analysis  for  finding  the  actual 
shearing  stress  in  the  outer  fibers  of  a 
shaft  when  they  have  been  stressed  beyond 
the  yield  point.  A  similar  analysis  is  given 
for  the  actual  stress  in  the  outer  fibers  of 
a  beam  when  they  have  been  stressed  be- 
yond the  yield  point.  Concerning  these  an- 
alyses the  author  makes  the  following  op- 
timistic .statement:  "The  new  method  for 
torsion  and  transverse  test  analysis  may 
clear  up  controversies  concerning  'Guest's 
Law'  or  other  laws  for  conditions  of  failure 
in  combined  loadings,  and  may  make  tests 
of  ductile  materials  in  direct  shear  unnec- 
essary." No  derivation  is  given  of  column 
formulas,  but  the  Euler,  J.  B.  Johnson, 
Ritter-Merriman  and  Rankine-Gordon  for- 
mulas are  discussed.  The  author  concludes 
that  the  J.  B.  Johnson  and  the  Euler  for- 
mulas should  be  used.  The  straight-line 
formulas  for  columns  are  not  mentioned, 
nor  is  it  explained  how  stresses  due  to  ec- 
centric loadings  may  be  calculated. 

Part  2  is  entitled  "The  Nature  of  Ma- 
terials and  Control  of  Their  Properties."  It 
includes  a  discussion  of  the  nature  and  or- 
igin of  the  structure  of  alloys ;  the  shaping 
of  steel  and  the  control  of  final  properties 
during  the  shaping  process;  the  effect  of 
carbon  on  the  properties  of  carbon  steels, 
and  effects  of  elements  other  than  carbon; 
general  theory  of  heat  treatment  and  heat 
treatments  of  carbon  steels;  cast-irons;  al- 


loy steels;   non-ferrous  metals  and  alloys, 
and  cement  and  cement  testing. 

The  book  is  written  in  a  dogmatic  style, 
and  many  of  the  statements  are  open  to 
criticism.  For  example,  it  is  stated  that 
"one  of  the  reasons  for  the  high  factors  of 
safety  used  in  the  design  of  masonry  and 
concrete  is  that  the  factor  of  safety  has  to 
cover  the  error  in  strength  due  to  using  a 
cubic  test  piece."  In  another  place  it  is 
stated  that  "live  loads  applied  without  shock 
(for  example  a  rolling  load  crossing  a 
bridge  at  a  low  speed)  actually  set  up 
stresses  twice  as  great  as  a  dead  load  of  the 
same  weight."  There  are  many  who  will 
question  the  statement  that  "the  experi- 
mental work  of  Guest,  Scoble..  Hancock  and 
others  has  now  made  it  practically  certain 
that  the  magnitude  of  the  stress  is  the  con- 


trolling factor,  not  the  magnitude  of  the 
deformation." 

Except  in  the  last  two  chapters  refer- 
ences are  usually  not  given.  Instead  of  re- 
ferring the  reader  to  the  various  yearbooks 
of  the  American  Society  for  Testing  Mate- 
rials he  is  told  that  "Any  one  desiring  to 
know  what  may  be  proper  standards  and 
specifications  for  any  material,  so  far  as 
standards  have  been  adopted,  may  commu- 
nicate with  this  society." 

Having  pointed  out  some  of  the  faults  of 
the  book,  it  must  be  said  that  it  contains 
much  valuable  matter  treated  in  a  stimulat- 
ing manner.  Throughout  the  book  bold- 
face type  is  used  to  emphasize  important 
statements  and  conclusions.  It  is  a  book 
which  will  be  read  with  profit  by  all  inter- 
ested in  the  subject. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  will  be  welcomed 


Why  Is  Registration  in  Civil  Engi- 
neering Decreasing? 

Sir:  Without  taking  space  for  discussion 
or  modification  I  wish  to  say  that  I  am 
heartily  in  accord  with  the  sentiments  ex- 
pressed by  Professor  Swain  in  his  letter 
published  in  the  Engineering  Record  of 
Feb.  26,  1916. 

Malverd  a.  Howe. 
Terre  Haute,  Ind. 
Director  of  Departments   of  Architecture 
and    Civil    Engineering,    Rose    Poly- 
technic Institute. 


Topographic  Survey  of  Rough 
Wooded  Area 

Sir:  In  the  Engineering  Record  of 
March  4,  under  the  caption  of  "Unusual 
Methods  Simplify  Topographic  Survey  of 
Rough  Wooded  Area"  the  authors  of  that 
paper  describe  what  they  call  the  tisual 
method  of  making  plane  table  topographic 
surveys  briefly  as  follows : 

"(2)  the  plane-table  method,  in  which 
horizontal  control  is  provided  by  a  large 
number  of  plane-table  stations  established 
by  transit  and  tape  traverses,  the  contours 
being  directly  located  either  by  using  the 
plane-table  alidade  as  a  level  or  (more  com- 
monly if  the  ground  is  uneven)  by  using 
engineers'  level  in  conjunction  with  the 
plane-table." 

Far  from  being  the  usual  method  of  mak- 
ing topographic  surveys  with  a  plane  table, 
the  method  thus  briefly  described  is  a  most 
unusual  one,  which,  because  of  its  lack  of 
flexibility,  produces  accurate  maps  only  at 
unusually  high  unit  costs.  A  very  con- 
spicuous example  of  this  is  the  topographic 
survey  of  the  District  of  Columbia  made 
some  decades  ago  by  one  of  the  federal 
surveyors.  In  making  this  survey  the  con- 
tours were  located  on  the  ground  with  a  wye 
level  and  were  then  mapped  with  the  plane 
table.  T'iie  cost  of  this  survey  was  said  to 
be  somewhere  near  $5  per  acre. 

Because  the  economic  and  in  all  ways 
most  advantageous  use  of  the  plane  table 
requires  considerable  skill,  which  can  be  ob- 
tained only  by  steady  experience  of  some 
length,  few  engineers  outside  of  the  gov- 
ernment  bureaus    are    adept    in    the   most 


usual  methods  of  making  a  topographic  sur- 
vey with  this  instrument.  Briefly  they  may 
be  described  as  follows : 

The  horizontal  control  may  consist  of 
traverse  stations  determined  by  the  usual 
methods  or  of  triangulation  stations;  the 
vertical  control  consisting  of  suitably  placed 
bench  marks.  The  horizontal  position  of 
the  plane  table  is  obtained  in  any  of  a 
number  of  ways,  as  by  setting  directly  over 
a  known  station,  by  a  graphic  solution  of 
the  three-point  problem,  by  use  of  stadia 
in  carrying  a  plane-table  traverse  from  a 
known  station,  by  resection,  etc.  It  is  pos- 
sible that  the  foregoing  statement  in  no 
wise  differs  from  what  the  authors  intended 
to  convey  when  writing  the  statement 
quoted  above. 

The  point  which  I  am  anxious  to  make 
comes  in  when  considering  the  latter  part 
of  the  quoted  statement.  In  the  ordinary 
use  of  the  plane  table  a  height  of  instrument 
is  obtained  from  a  known  station  either  by 
direct  leveling,  using  the  alidade  as  an  or- 
dinary level,  or  by  reading  the  angle  on  the 
vertical  arc  of  the  alidade  and  making  com- 
putations therefrom.  It  is  this  use  of  the 
vertical  arc  which  has  apparently  been  over- 
looked by  the  authors  of  the  article  above 
referred  to  and  which  makes  the  plane  table 
the  most  flexible  of  mapping  instruments, 
rendering  possible  with  it  surveys  of  most 
difficult  regions  at  an  economy  of  time  and 
money  and  of  any  desired  accuracy  (even 
the  highest) . 

In  this  manipulation  of  the  plane  table 
no  effort  is  made  to  get  the  rod  on  the  even 
contour,  but  rod  readings  are  taken  at  all 
salient  points  of  the  topography  and  the 
contours  interpolated  therefrom.  In  this 
way  every  break  in  the  ground,  every 
change  of  grade,  each  small  change  in  the 
conformation  of  the  ground  is  plotted.  Rod 
stations  are  made  where  they  will  best  serve 
to  obtain  and  portray  the  true  configuration 
of  the  ground.  In  broken  ground,  along 
banks  of  ravines,  where  ravines  "head  up," 
and  in  hundreds  of  other  places  where  the 
topography  is  intricate  in  detail,  these  rod 
stations  will  come  close  together,  while  on 
the  more  uniform  topographic  figures  the 
number  of  rod  stations  per  unit  of  area 
will  be  considerably  diminished.  Using  this 
method  the  topographer  ("an  work  his  way 
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through  the  most  difficult  country  and  se- 
cure a  map  of  any  desired  accuracy  at  an 
economy  over  any  other  known  method. 

To  make  good  this  last  statement  the 
topographer  must  be  an  experienced  plane- 
table  man,  and  it  is  the  opinion  of  those 
who  have  had  to  do  with  the  training  of  such 
men  that  at  least  two  years  of  steady  ex- 
perience is  required  before  the  plane-table 
topographer  can  render  expert  service.  For 
this  reason  many  engineers  who  are  really 
unfamiliar  with  the  best  use  of  the  plane 
table,  judge  it  by  limited  performances  of 
inexperienced  men  and  give  it  a  "black 
eye."  Acquaintance  with  plane-table  meth- 
ods and  results  as  practised  and  obtained 
by  experts  will  always  convert  an  engineer 
into  an  ardent  advocate  thereof. 

As  a  splendid  example  of  plane-table  work 
of  high  accuracy  and  great  economy  I  might 
cite  the  Topographic  Survey  of  1912  of  the 
City  of  Cincinnati,  where  something  like 
100  sq.  miles  of  topography  were  mapped  on 
the  same  scale  and  contour  interval  as  the 
survey  of  the  District  of  Columbia  above 
referred  to  but  at  a  cost  of  less  than  $1 
per  acre.  The  relief  of  the  territory  mapped 
is  somewhere  near  500  ft.,  much  of  it  very 
steep,  necessitating  that  the  vertical  cir- 
cles be  used  the  greater  part  of  the  time. 

In  all  the  federal  bureaus  which  have  ex- 
tensive topographic  surveys  to  make  (mostly 
of  wild  areas),  the  plane  table  is  the  uni- 
versal mapping  instrument.  It  deserves 
greater  recognition  by  private  engineers 
who  have  only  occasional  need  for  topo- 
graphic surveys,  and  it  is  wholly  with  the 
idea  of  overcoming  any  adverse  effect  on 
the  deserved  progress  which  the  plane  table 
is  making  toward  being  utilized  in  private 
topographic  surveys  that  the  statement 
quoted  at  the  beginning  of  this  letter  is 
challenged. 

Hugh  C.  Mitchell. 
Geodetic  Engineer. 

Washington,  D.  C. 

[Copy  of  this  letter  was  submitted  to 
Messrs.  Davis  and  Rayner,  authors  of  the 
article  in  question.  Their  reply,  signed  by 
Mr.  Davis  follows. — Editor.] 


Sir:  I  am  in  receipt  of  your  letter  of 
March  10,  with  the  copy  of  a  letter  from 
Hugh  C.  Mitchell,  challenging  a  statement 
in  the  article  by  Mr.  Rayner  and  myself 
in  the  issue  of  March  4. 

A  careful  study  of  Mr.  Mitchell's  letter 
seems  to  indicate  either  that  he  did  not  read 
the  article  understandingly,  that  he  is  con- 
fusing large-scale  work  with  intermediate- 
scale  work,  or  that  he  has  not  put  much 
thought  on  dependence  of  methods  on  the 
scale,  contour  interval,  and  topographic  con- 
ditions. 

Having  recited  the  conditions  (scale:  50 
ft.  =  1  in.  and  contour  interval,  2  ft.)  the 
article  states,  "Perhaps  the  two  most  com- 
mon methods  on  large-scale  surveys  are:" 

It  is  generally  conceded  among  topo- 
graphic engineers  that,  for  the  scale  and 
contour  interval  stated,  unless  the  topog- 
raphy is  very  regular,  the  contours  must 
be  directly  located  if  the  accuracy  of  the 
map  is  to  be  consistent  with  the  scale.  Of 
course,  it  is  at  once  apparent  that  the  ver- 
tical angle  and  stadia  method,  which  Mr. 
Mitchell  goes  to  such  length  to  describe,  and 
with  which  we  had  supposed  nearly  every 
surveyor  was  familiar,  can  not  be  used  to 
locate  contours  directly. 

A  varied  experience  in  topographic  work 
from  the  small  scales  and  large  contour  in- 
tervals used  by  the  Geological  Survey  to  the 


scale  of  1  in.  =  40  ft.  and  1-ft.  contour 
interval  used  by  the  landscape  architect, 
from  mountainous  and  forested  country  to 
the  prairies  of  the  Middle  West,  leads  us  to 
believe  that  there  are  about  as  many  "best- 
methods"  as  there  are  combinations  of  con- 
ditions, or  in  other  words  that  the  problem 
of  providing  most  efficient  methods  and  best 
form  of  organization  is  one  in  which  the 
scale  and  contour  interval  as  well  as  the 
character  of  the  topography  and  the  state 
of  cultivation  require  careful  consideration. 
The  point  that  Mr.  Mitchell  fails  to  grasp 
and  the  point  which  makes  his  letter  mis- 
leading is  that,  while  the  method  that  he 
describes  is  the  most  common  plane-table 
method  for  the  intermediate  scale  and  con- 
tour interval,  say  400  ft.  =  1  in.  and  5-ft. 
interval,  it  is  not  a  general  plane-table 
method  that  is  to  be  used  with  every  scale 
and  every  contour  interval  and  certainly 
could  not  have  been  rightly  used  with  con- 
ditions of  topography,  scale,  and  contour 
interval  stated  in  the  article. 

That  the  method  briefly  outlined  in  the 
article  as  one  of  the  two  common  methods 
is,  as  Mr.  Mitchell  states,  "a  most  unusual 
one"  is,  we  hope,  true  for  intermediate-  or 
small-scale  surveys.  The  District  of  Colum- 
bia survey  is  a  good  example  of  the  expense 
of  needless  refinements ;  but  that  the  method 


THESE   WILLOW   ROOTS   BURST   6-INCH   TILE   DRAIN 
SEWER  PIPE 

is  not  unusual  for  large-scale  surveys  will, 
I  venture  to  say,  be  pretty  clearly  estab- 
lished if  one  consults  the  present-day  litera- 
ture on  topographic  surveying. 

Aside  from  its  failure  to  take  cognizance 
of  the  effects  of  varying  conditions,- 1  should 
like  to  echo  the  general  sentiments  of  the 
letter;  though  I  am  inclined  to  think,  from 
the  number  of  state  and  municipal  surveys 
on  which  the  plane  table  has  been  the  chief 
mapping  instrument  in  the  past  few  years, 
that  there  are  a  considerable  number  of  ex- 
pert plane-table  operators  who  are  not  con- 
nected with  the  federal  surveys  and  that  the 
profession  in  general  is  not  as  ignorant  of 
the  possibilities  of  the  instrument  on  in- 
termediate- and  small-scale  work  as  the  let- 
ter would  lead  one  to  believe.  A  fact  that  is 
not  so  generally  realized,  except  perhaps  by 
landscape  architects,  is  that  the  plane  table 
is  equally  well  adapted  to  large-scale  work, 
provided  horizontal  and  vertical  control  is 
properly  established  and  proper  methods  of 
procedure  are  employed.  Although  in  gen- 
eral it  may  be  said,  regardless  of  the  scale, 
that  with  experienced  topographers  the 
plane  table  is  the  most  efficient  of  mapping 
instruments,  the  statement  of  the  letter  that 
"the  topographer  can  work  his  way  through 
the  most  difficult  country  and  secure  a  map 
of  any  desired  accuracy  at  an  economy  over 
any  other  known  method,"  is  to  say  the  least 
a  bold  statement  and  one  which  I  think 
would  not  prove  to  be  true  of  Intermediate- 
or  large-scale  surveys  in  heavily  wooded 
country,  of  surveys  made  during  the  ex- 


treme cold  of  winter,  or  of  line  surveys 
which  require  the  topography  of  only  a  very 
narrow  strip.  And  by  way  of  further  em- 
phasizing the  impracticability  of  the  plane 
table  under  these  conditions  there  comes  to 
mind  a  winter  on  railroad  preliminary  in 
the  dense  forests  of  Canada  with  6  ft.  of 
snow  on  the  level,  the  temperature  occasion- 
ally dropping  to  60  deg.  below  zero,  and 
the  trees  dropping  their  burdens  of  snow  at 
the  slightest  disturbance. 

R.  E.  Davis. 
Urbana,  111. 

Willow  Roots  Crack  Six-Inch  Tile 
Sewer  Pipe 

Sir:  The  accompanying  picture  shows 
the  roots  of  a  willow  tree  taken  from  one 
section  of  a  6-in.  drain  tile.  When  first 
taken  out  of  the  tile  it  was  exactly  cylin- 
drical. The  specimen  from  which  this 
piece  was  cut  was  285  ft.  long,  ranging  in 
diameter  from  large  enough  to  burst  open 
a  6-in.  tile  down  to  a  single  root  the  size 
of  a  thread,  which  is  the  same  root  as  the 
largest  one  projecting  from  the  specimen 
shown  in  the  picture. 

The  roots  had  broken  the  tile  open  at  the 
inlet  of  the  tile  and  had  diminished  in  size 
and  number  toward  the  outlet,  which  would 
indicate  that  they  would  not  enter  a  tile  at 
its  outlet  but  will  do  so  readily  and  quickly 
at  its  inlet.  In  this  particular  case  the  wil- 
low trees  were  on  the  opposite  side  of  the 
road  from  the  tile,  but  near  the  inlet.  We 
have  other  cases  where  willow  trees  are 
near  the  outlet,  but  have  witnessed  no  diffi- 
culties as  shown  in  this  case. 

This  tile  was  laid  about  three  years  ago 
and  is  an  example  of  what  may  happen  to 
an  ordinary  drain  tile  when  placed  in  the 
neighborhood  of  willow  trees. 

A.  R.  Hebenstreit, 
Tama  County  Engineer. 

Toledo,  Ohio. 


Qualifications   for    Engineering 
Work 

Sir  :  The  writer  has  been  asked  on  differ- 
ent occasions  to  give  the  Carnegie  Founda- 
tion his  views  upon  the  qualifications  for 
engineering  work. 

He  notes  with  interest  the  editorial  in 
your  issue  of  March  11,  based  upon  the  last 
circular  and  card  sent  out  by  the  founda- 
tion. The  intimation  is  that  the  six  quali- 
fications with  broad  subordinate  factors 
shall  each  be  valued  at  some  figure  as  shall 
make  a  gross  percentage  of  100. 

Your  article  very  properly  calls  attention 
to  the  fact  that  different  qualifications,  or 
a  different  order  of  qualification  may  be  re- 
quired for  different  classes  of  work. 

The  writer  wishes  to  emphasize  one 
feature  that  has  apparently  not  been 
brought  out,  that  the  item  "character" 
could  not  be  subdivided  as  a  factor  to  be 
combined  with  judgment,  efficiency,  knowl- 
edge, etc.,  in  a  gross  percentage,  but  should 
stand  at  100  per  cent  itself. 

It  has  been  the  writer's  experience  in 
dealing  with  a  large  number  of  engineers 
that  their  "character"  has  as  a  rule  ranked 
high.  Responsibility,  resourcefulness,  and 
initiative  are  valuable  elements  in  the  make- 
up of  an  engineer,  but  integrity  and  so- 
called  "character"  must  be  required  at  as 
nearly  100  per  cent  as  possible  if  success  is 
to  be  achieved. 

Louis  L.  Tribus. 

New  York. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


IContributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  short,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Heater  Melts  Snow  to  Finish 
Asphalt  Paving  Job 

BY  J.  T.  CHILD 
Winnetka,  111. 

THE  ROLLER  heater  shown  in  the  ac- 
companying photographs  saved  the  day 
last  December  when  an  early  snowstorm 
caught  a  Chicago  paving  contractor  with 
5400  sq.  yd.  of  asphalt  penetration  pave- 
ment to  finish  on  a  $180,000  contract  at 
Glencoe,  111.  The  heater  melted  the  snow 
and  warmed  the  road  surface  with  a  hot 
blast  at  high  temperature,  and  made  pos- 
sible the  satisfactory  completion  of  the  as- 


complete  the  work  on  this  5400  sq.  yd.  The 
extra  cost  for  the  snow  removal  alone  was 
$150  or  approximately  3  cents  a  square 
yard.  The  finished  pavement  was  more 
costly  also  because  of  the  time  lost  in  work- 
ing so  close  behind  the  heater  and  the  ex- 
pense of  heating  the  chips  used.  The  actual 
pouring  was  done  at  about  half  speed,  1500 
sq.  yd.  a  day  being  done  as  against  3000 
sq.  yd.  in  warmer  weather. 

After  the  snow  was  melted,  the  heater 
followed  up  the  recently  finished  pavement 
and  sweated  up  any  spots  which  were  not 
in  good  condition.  These  places  were  re- 
poured  and  rerolled,  thus  making  a  better 
job  than  would  have  been  otherwise  pos- 
sible. In  spite  of  the  extra  effort  and  ex- 
pense, the  heater  more  than  proved  its 
value  for  this  emergency  work  as  it  saved 
the  much  greater  expense  of  leaving  the 
pavement  unfinished  and  coming  back  to 
complete    it    in    the   spring.      At    present. 


miliar  river  steamer.  Two  18-yd.  side  dump 
cars  at  a  time  can  be  dumped  from  the 
bridge  into  clear  water  between  the  barge 
and  the  end  of  the  fill.  In  order  to  save 
switching,  the  track  extends  the  full  length 
of  the  barge  to  accommodate  four  cars 
that  have  been  dumped  while  the  fifth  and 
sixth  are  dumping.  Thus  the  only  loss  over 
operation  on  a  trestle  is  that  the  whole  train 
cannot  be  dumped  simultaneously.  This  is 
more  than  made  up  by  saving  the  time  and 
expense  of  building  and  maintaining  a 
trestle  on  rock  bottom  in  30  to  60  ft.  of 
water. 

The  fill  for  the  breakwater  has  been  fin- 
ished, that  for  the  center  of  pier  B  is  now 
being  completed,  and  that  for  the  center 
of  pier  A  will  be  made  in  this  way.  All 
three  are  long,  narrow  fills  built  out  from 
the  end.  Material  from  a  heavy  cut  on 
the  railroad  approaching  the  terminal,  for 
which  the  Cook  Construction  Company  and 
Wheaton  Brothers  are  contractors,  is  being 
used. 


SPECIAL  HEATER 
MELTING  SNOW  AND 
WARMING  ROAD  SUR- 
FACE TO  ALLOW  COM- 
PLETION OF  ASPHALT 
PAVEMENT  UNDER 
WINTER       CONDITIONS 


Clamp  Handles  Long  Steel  Sheet 
Piles  in  Safety 

THE  clamp  shown  in  use  in  the  accom- 
panying photograph  has  replaced  chains 
in  handling  .steel  sheet  piles  being  driven 
in   the   open   trench   at  the   Staten   Island 


phalt  work  at  a  comparatively  low  cost. 

The  2  in.  of  crushed  stone  for  the  wear- 
ing surface  was  already  in  place  on  the 
concrete  base  when  the  snow  came.  It  was 
decided  to  make  an  effort  to  remove  the 
snow,  heat  the  stone  and  finish  the  pouring 
before  winter  set  in.  For  this  purpose 
gasoline,  hand-propelled  road  heaters  were 
thought  of,  but  proved  to  be  too  costly  and 
slow  for  this  particular  work.  However, 
the  contractor  set  a  crew  to  work  which  re- 
moved the  heavy  part  of  the  snow  with 
brooms  and  shovels  at  a  cost  of  |17. 

Then  a  Barbour  heater,  with  a  patching 
hood,  was  hired  at  $20  a  day.  The  en- 
gineer received  $6.50  and  his  helper  $3.50 
a  day,  including  carfare.  Pocahontas  coal 
at  $6.25  per  ton,  delivered,  was  used  and 
about  half-  a  ton  a  day  was  necessary  for 
this  work.  The  heater  consisted  of  an  8-ton 
tandem  roller,  rigged  up  with  a  special  flue 
leading  from  the  boiler  over  the  top  and 
down  to  a  5  X  7-ft.  hood  which  could  be 
lowered  till  flush  with  the  pavement.  The 
flue  gases  were  blown  through,  by  a  forced 
draft,  to  the  hood,  where  they  were  dis- 
seminated over  the  roadway  at  a  high  tem- 
perature. This  melted  the  snow  and  frost 
and  heated  the  stone,  and  the  asphalt  was 
then  poured  immediately  before  the  stone 
became  cold.  Heated  chips  were  used  to 
ifill  the  voids  in  the  first  course  and  also  on 
the  top  dressing. 

It  took  four  days  to  melt  the  snow  and 


MELTING  ROUGH 
SPOTS  IN  PAVEMENT 
LAID  AFTER  SNOW, 
WHICH  IS  SAID  TO  BE 
EQUAL  TO  THAT  BUILT 
IN   OPEN   WEATHER 


three  months  after  the  work  was  done,  the 
pavement  is  in  excellent  condition  and 
shows  no  sign  of  raveling,  nor  is  there  any 
indication  that  it  was  done  under  different 
weather  conditions  from  the  main  part  of 
the  job.  John  A.  McGarry  &  Co.,  the  firm 
which  used  this  method,  carried  out  the 
contract  for  the  entire  63,000  sq.  yd.  of 
paving. 


Barge  Replaces  Trestle  in  Making 
Rock  Fills  at  Halifax 

BY  USING  a  dumping  bridge  supported 
between  the  end  of  the  fill  and  a  large 
scow  by  an  A-frame  boom,  the  difficulties 
of  building  a  trestle  on  rock  bottom  and 
maintaining  it  while  making  a  rock  fill 
have  been  avoided  in  constructing  the  Hali- 
fax ocean  terminals  in  Nova  Scotia.  The 
stringers  of  the  bridge  are  of  timber,  and 
are  suspended  from  the  A-frame  at  the  cen- 
ter of  the  bridge  on  the  same  principle  as  is 
used  in  swinging  the  gang  plank  of  the  fa- 


end  of  the  Narrows  siphon  in  New  York 
City  by  the  Merritt  &  Chapman  Derrick 
&  Wrecking  Co.  Where  the  derrick  boom 
is  not  sufficiently  long  to  raise  sheet  piles  by 
the  upper  end  high  enough  to  thread  them, 
it  is  a  common  sight  to  see  chains  and 
wood  blocks  used  to  hitch  to  the  pile  a  little 
above  the  center.  In  handling  long,  heavy 
piles  on  such  a  hitch,  there  is  danger  of 
the  hitch  loosening  before  the  pile  is  fairly 
threaded  to  the  one  in  which  it  is  being 
entered,  which  would  result  in  dropping  the 
pile.  The  clamp  shown  removes  this  dan- 
ger, as  its  grip  on  the  pile  is  independent 
of  the  tension  on  the  derrick  line.  It  con- 
sists essentially  of  two  wooden  halves, 
reinforced  with  steel  straps,  which  are  cut 
out  to  fit  around  the  pile,  and  held  together 
at  each  end  by  a  through  bolt.  To  save 
carrying  up  wrenches  each  time  to  loosen 
the  clamp,  the  heads  of  the  bolts  are  coun- 
tersunk and  chocked  in  one  of  the  wooden 
halves,  and  the  threaded  ends  project 
through  holes  in  the  other  half  of  the  clamp. 
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CLAMP    HOLDS   PILE   SECTIONS 

The  nuts  for  these  bolts  have  an  8-in. 
wrench  handle  welded  to  them.  It  is  neces- 
sary to  take  both  of  the  nuts  off  to  loosen 
the  clamp,  but  its  halves  are  shackled  at  one 
end  to  the  pile  line,  so  that  there  is  no  dan- 
ger of  dropping  them  into  the  water  when 
the  clamp  is  taken  off.  Captain  Tooker  is  in 
charge  of  the  construction  of  the  trench  for 
the  contractors  under  Ralph  E.  Chapman. 


Shield   Moves   Itself  to  Place  to 
Start  New  Tunnel 

Two  TUNNEL  shields  weighing  75 
tons  apiece  recently  moved  themselves 
by  two  of  their  own  jacks  more  than  300 
feet  across  the  open  bottom  of  a  shaft  in 
Willoughby  Street,  Brooklyn,  N.  Y.  The 
section  of  the  New  York  Municipal  Lines 
connecting  the  Fourth  Avenue  subway  with 
the  Clark  Street  tubes  is  being  driven  by 
the  shield  method  on  account  of  its  depth 
below  the  street.  Two  shields  were  set  up 
and  driven  west  from  the  Manhattan  bridge 
plaza,  the  north  one  being  timed  to  reach 
the  large  shaft  at  Lawerance  Street  first. 
In  constructing  this  shaft,  two  lines  of 
posts  and  the  crossbracing  were  omitted 
for  a  height  of  20  ft.  to  clear  the  shields. 
The  timbering  above  this  gallery  was  knee- 
braced  and  trussed.  The  opening  was  left 
on  the  line  of  the  south  tube,  and  was  used 
to  pass  both  shields.  The  first  shield  was 
jacked  over  sidewise  onto  a  road  of  12  x  12- 
in.  timbers  laid  crosswise  in  this  passage. 
It  was  carried  in  a  timber  cradle  on  greased 
skids.  The  two  bottom  jacks  were  used  to 
shove  it  along.  As  the  push  required  wa.s 
far  less  than  in  shoving  the  shield  in  solid 
ground,  kickers  braced  into  the  ground  be- 
hind were  used  for  the  jacks  to  push 
against.     Blocks  were  inserted  after  each 


move,  and  the  kickers  moved  ahead  only  at 
intervals.  At  the  far  end  of  its  ride  in  the 
open  each  shield  was  lined  up  in  advance 
of  an  8-ft.  thick  concrete  block  set  below  the 
shaft  floor.  Between  these  and  each  shield 
the  lower  plates  of  the  first  lining  ring, 
and  an  increasing  number  of  plates  of  each 
succeeding  ring  were  set  until  a  full  circle 
was  completed  in  the  last  ring  within  the 
tail  of  the  shield.  In  this  way  the  shield 
was  able  to  use  all  its  jacks  in  taking  the 
first  shove  into  the  new  heading. 

It  is  thought  that  this  is  the  first  time  a 
large  tunnel  shield  has  ever  been  moved 
from  one  tunnel  heading  to  another  with- 
out taking  it  down  and  re-erecting  it.  To 
move  the  first  shield  30  ft.  sideways  and 
325  ft.  lengthways  took  only  two  days  with 
a  much  smaller  crew  than  could  have  dis- 
mantled and  re-erected  the  shield  in  a  mini- 
mum time  of  three  weeks. 

These  tunnels  are  being  driven  for  the 
Public  Service  Commission,  Alfred  Craven, 
chief  engineer,  Robert  Ridgway,  engineer 
of  subway  construction,  and  George  S. 
Rice,  engineer  of  the  division  including 
the  work,  by  the  Flinn-O'Rourke  Company, 
Inc.,  of  which  George  H.  Flinn  is  president 
and  Major  John  F.  O'Rourke  vice-president 
and  chief  engineer.  Michael  L.  Quinn  is 
general  superintendent  for  the  contractor. 


contact  points  shown  on  the  diagram.  As 
the  water  fell  the  weight  of  the  float  raised 
the  lever  contact  till  it  rang  the  bell  by  the 
upper  contact.  As  soon  as  this  happened 
the  pump  runner  would  close  the  throttle 
valve  somewhat  and  slow  down  the  pump. 
The  water  level  in  the  sump  would  then  rise, 
carrying  the  float  with  it,  and  the  weighted 
end  of  the  lever  would  sink  till  it  touched 
the  lower  contact  and  again  rang  the  bell. 
At  this  signal  the  pump  runner  would  give 
the  engine  a  little  more  steam  and  begin 
to  lower  the  water  again.     In  this  way  a 


Bell , 


Contacts, 


Water  Level  in  Sump  Regulated  by 
Electric  Bell 

By  H.  S.  CARPENTER 
Cobleskill,  N.  Y. 

AN  ELECTRIC  alarm  bell,  the  working 
of  which  is  shown  in  the  accompany- 
ing sketch,  was  used  successfully  by  the 
writer  to  hold  the  water  level  constant  at 
night  in  the  sump  of  a  centrifugal  pump 
used  to  unwater  the  foundation  in  building 
a  pumping  station. 

To  the  lighter  end  of  an  unbalanced  lever 
hinged  near  the  middle  was  attached  a  line 
at  the  lower  end  of  which  was  a  float  rest- 
ing on  the  surface  of  the  water  in  the  sump. 
The  weighted  end  of  the  lever  closed  the 
electric  bell  circuit  when  the  contact  on  its 
end  touched  either  the  upper  or  the  lower 


WghWakrlBvl 


BELL  SIGNALS  WATER  LEVEL  IN  SUMP 

centrifugal  pump  with  an  8-in.  discharge 
was  able  to  handle  a  flow  of  1800  gal.  per 
min.  and  keep  the  water  level  constant  at 
night  without  having  to  shut  down  the 
pump  to  prime  it  and  thus  interfere  with 
work  in  the  hole. 

Before  installing  the  bell  there  was 
trouble  both  day  and  night  with  the  pump, 
but  after  the  bell  was  put  in  use  there  was 
no  further  difficulty  in  keeping  the  water 
down. 


Testing  Tractors  for  Army   Guns 

The  United  States  Army  is  conducting 
a  series  of  tests  at  Fort  Sill,  Okla.,  to  deter- 
mine the  efficiency  of  motor  trucks  and 
tractors  in  hauling  4.6-in.  guns  and  6-in. 
howitzer  batteries  as  compared  with  the 
animal    equipment    now    used. 


HEAVY  SHIELD  JACKED  IN  TWO  DAYS  325  FEET  TO  POSITION    FOR    STARTING    NEW    BORE 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Paris,  Tex.,  Almost  Com- 
pletely Destroyed  by  Fire 

Entire  Business  Section  and  Half  of  Residence 

Ruined — Reinforced-Concrete  Buildings 

Stand  Terrific  Tests 

A  fire  on  Tuesday,  March  21,  almost  en- 
tirely destroyed  the  city  of  Paris,  Tex.,  the 
population  of  which  is  about  18,000  persons. 
The  burned  area,  estimated  by  the  state  fire 
marshal  to  be  264  acres,  covered  nearly  150 
city  blocks  and  composed  the  business  section 
and  almost  half  of  the  residential  portion  of 
the  city.  According  to  O.  H.  Lang,  of  the 
firm  of  Lang  &  Mitchell,  architects  and  struc- 
tural engineers,  of  Dallas,  Tex.,  who  sent  the 
information  to  the  Engineering  Record,  the 
fire  brought  to  light  some  interesting  subjects 
in  connection  with  insurance  building  require- 
ments and  fire  fighting  methods  when  concrete 
buildings  are  being  protected  from  the  blaze. 

1440  Buildings  Destroyed 

A  high  wind  whipped  the  blaze  into  an  im- 
mense conflagration,  and,  when  the  six-story 
Gibraltar  Hotel  caught  fire,  the  flames  are 
said  to  have  leaped  several  hundred  feet  into 
the  air,  and  by  the  time  the  fire  had  been  put 
under  control  1440  buildings  had  been  de- 
stroyed, among  which  were  704  residences,  117 
brick  buildings,  113  churches,  9  public  build- 
ings and  a  number  of  less  important  struc- 
tures. 

Three  reinforced-concrete  buildings  were 
the  only  ones  to  come  through  practically  un- 
harmed, the  concrete  frame  of  the  Gibraltar 
Hotel  was  damaged  only  slightly  and  the  closed 
elevator  and  stair  shafts  with  the  overhead 
machinery  were  found  to  be  in  perfect  work- 
ing order. 

The  gypsum-block  partitions  and  wire-glass 
and  metal  windows,  and  reinforced-concrete 
work  were  practically  unharmed  by  the  fiames 
while  partitions,  windows  and  biiildings  of 
materials  other  than  these  were  practically 
destroyed.  One  concrete  building  was  put  to 
an  additional  test  when  dynamite  was  used  to 
destroy  surrounding  buildings. 

Despite  the  intense  heat  to  which  it  had 
been  subjected,  the  refrigerator  system  in 
the  Gibraltar  Hotel  was  in  such  good  condition 
that  ice  water  was  available  as  soon  as  the 
hotel  could  be  entered  and  the  temperature 
in  the  ice  boxes  was  only  slightly  above  normal. 


American  Railway  Engineering  Association 
Holds  Meeting  in  Chicago 

Clearance  Diagram  Furnishes  Main  Subject  for  Debate  at 
Seventeenth  Annual  Convention — 15-Foot  Clearance  Adopted 


Fight  to  Prevent  Pollution  of  New 
York  City's  Water  Supply 

Bills  providing  for  the  removal  of  the 
Mohansic  State  Hospital  for  the  Insane  and 
the  New  York  State  Training  School  for  Boys 
at  Yorktown  Heights  from  the  Croton  water- 
shed were  defeated  in  the  Senate  and  As- 
sembly March  22,  by  votes  of  23  to  24  and  65 
to  71.  Much  public  interest  has  been  aroused 
in  this  attempt  to  defeat  the  present  plans  for 
turning  the  effluent  from  the  sewage  treat- 
ment plant  into  Mohansic  Lake  which  is  con- 
nected with  Croton  Lake.  Governor  Whit- 
man is  said  to  have  threatened  to  call  an  extra 
session  of  the  Legislature  to  force  the  aban- 
donment of  the  institutions  which  threaten 
New  York  City's  water  supply. 

The  Real  Estate  Association  of  the  State 
of  New  York  has  appointed  a  pollution  com- 
mittee to  co-operate  with  the  Merchants'  Asso- 
ciation in  effecting  the  removal  of  the  two 
institutions  from  the  Croton  watershed. 

Editorial  mention  was  given  this  subject  on 
page  372  of  the  Engineering  Record  for  Sept. 
25,  1915,  and  a  similar  situation  was  discussed 
on  page  594  of  the  Nov.  30,  1912,  number. 


The  clearance  diagram,  16  ft.  wide,  proposed 
by  the  committee  on  rules  and  organization  at 
the  seventeenth  annual  convention  of  the 
American  Railway  Engineering  Association  in 
Chicago,  last  week,  precipitated  the  main  de- 
bate of  the  convention,  a  discussion  which  oc- 

Repointing  the  Face  of  the 
Woolworth  Building 

Hundreds  of  feet  above  the  ordinary  sky- 
scrapers in  New  York  men  are  at  work  re- 
pointing  many  of  the  terra-cotta  blocks  with 
which  the  Woolworth  building  is  faced.     The 


CUTTING  OUT   JOINTS  FOR  REPOINTING  ON   TOWER 
OF  WOOLWORTH  BUILDING 

whole  surface  will  be  gone  over,  the  joints 
being  cut  out  with  a  channeler  and  a  consid- 
erable tonnage  of  new  blocks  reset  to  replace 
those  broken  and  chipped  due  to  the  expansion 
and  contraction,  and  also  to  freezing  of  the 
moisture  which  has  seeped  into  the  joints. 
As  the  original  mortar  was  not  of  an  elastic 
nature  it  has  worked  out  in  places  under  the 
vibration.  So  as  not  to  bruise  or  break  away 
the  enameled  surface,  the  blow  of  the  electric 
channeler  used  can  be  regulated,  when  the 
hardness  of  the  mortar  varies,  by  means  of  a 
variable  resistance  placed  in  the  feed  wires, 
which  are  attached  to  the  ordinary  electric- 
light  socket.  The  cracks  vary  from  V4,  to  1  in. 
in  width,  and  must  be  cut  back  %  to  1  in.  The 
photograph  shows  men  at  work  channeling  out 
the  mortar  on  one  of  the  small  towers.  The 
scaffold  is  carefully  screened  to  prevent  pieces 
of  mortar  falling  to  the  street.  Five  oper- 
ators equipped  with  Electro-Magnetic  Tool 
Company  electric  hammers  are  doing  the  work 
for  the  Atlantic  Terra  Cotta  Company. 


cupied  an  entire  three-hour  afternoon  session. 
The  diagram  ultimately  adopted  is  a  compro- 
mise between  the  16  ft.  proposed  by  the  com- 
mittee and  the  14  ft.  adopted  by  the  society 
several  years  ago.  The  new  diagram  is  pre- 
sented on  page  446.  Perhaps  the  next  most 
interesting  discussion  was  at  the  Tuesday 
evening  session,  when  Robert  W.  Hunt  and 
C.  W.  Gennet,  Jr.,  presented  their  paper  on 
"The  Nick  and  Break  Test  for  Steel  Rails." 
In  general  the  discussion  was  light,  compara- 
tively few  recommendations  being  put  forth  by 
the  committees  for  adoption  by  the  associa- 
tion, and  several  of  those  recommendations 
being  referred  back  to  the  committees  for 
further  consideration.  The  attendance,  the 
financial  status  of  the  society,  the  president's 
address  and  the  ofiicers  elected  for  the-  com- 
ing year  were  briefly  reported  in  last  week's 
issue. 

Discussion  of  Committee  Reports       u. 

Ballast. — Objection  was  raised  to  the  claisi- 
fication  of  ballast  offered,  in  which  broken  slag 
(not  granulated)  was  placed  second  to  stone, 
and  ahead  of  gravel.  G.  J.  Ray  of  the  Delaware, 
Lackawanna  &  Western  stated  that  his  company 
was  using  washed  g^ravel  under  main  tracks 
where  he  would  not  consider  the  substitution 
of  slag.  His  motion  that  the  matter  be  re- 
ferred back  to  the  committee  was  seconded  by 
Charles  S.  Churchill  of  the  Norfolk  &  Western, 
who  held  that  the  difficulty  with  the  commit- 
tee's report  lay  in  the  lack  of  descriptive 
matter  pertaining  to  the  different  kinds  of 
ballast.  He  held  that  certain  slag  was  superior 
to  gravel,  but  that  other  slag  was  inferior. 
The  motion  prevailed. 

There  was  some  discussion  of  ballasting  by 
contract.  R.  H.  Ford  of  the  Rock  Island,  who 
was  familiar  with  the  ballasting  by  contract 
done  by  the  Missouri  Pacific  some  years  ago, 
and  referred  to  in  the  committee's  report, 
stated  that  the  results  had  been  entirely  satis- 
factory, there  being  no  trouble  from  delayed 
trains,  and  the  work  being  done  better  and 
more  cheaply  than  by  company  forces.  He 
conceded  freely  that  the  contract  method  was 
desirable  only  under  certain  conditions. 

Ties. — W.  H.  Courtenay  of  the  Louisville  & 
Nashville,  commenting  on  the  new  specifica- 
tions for  croSsties  in  which  longleaf  strict 
heart  yellow  pine  was  excepted  from  the  wood 
to  be  treated,  stated  that  in  his  experience 
such  pine,  although  creosote  would  admittedly 
penetrate  it  only  about  M  in.,  would  never- 
theless last  at  least  three  times  as  long  when 
so  treated.  J.  L.  Campbell  of  the  El  Paso  & 
Southwestern,  also  emphasized  the  value  of 
even  shallow  penetration.  The  revised  specifi- 
cations for  crossties  and  the  proposed  specifi- 
cations for  switch  ties  were  adopted  substan- 
tially as  offered. 

Track. — In  presenting  for  adoption  the 
typical  layouts  of  Nos.  8,  11  and  16  double 
crossovers  and  double  slip  crossings,  J.  B. 
Jenkins  of  the  Baltimore  &  Ohio,  chairman  of 
the  committee  on  track,  pointed  out  the  lack 
of  symmetry  of  these  layouts,  and  asserted 
that  this  was  necessary  for  the  proper  protec- 
tion of  the  frogs.  He  also  asked  for  the  in- 
clusion in  the  plans  of_  several  explanatory 
notes,  and  these  were  adopted  with  the  plans. 

There  was  some  discussion  of  the  guard  rail 
offered,  objection  being  raised  by  C.  E.  Lindsay 
of  the  New  York  Central  to  the  use  of  filler 
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blocks  bolted  to  the  main  rail  rather  than  rail 
braces  to  hold  the  ends  of  the  guard  rail. 
H.  T.  Porter  of  the  Bessemer  &  Lake  Erie, 
member  of  the  committee,  pointed  out  that 
these  blocks  had  not  been  found  to  weaken  the 
main  rail  as  Mr.  Lindsay  thought,  and  that 
they  were  important  as  footguards.  Mr. 
Campbell  urged  the  provision  for  an  adjust- 
able filler  block  at  the  center  of  the  guard  rail 
to  allow  the  wear  to  be  taken  up,  and  this 
suggestion  was  incorporated  in  the  vote  to 
adopt  the  recommended  rail.  The  definition 
and  specification  for  frog  guard  rails  were 
adopted,  as  were  the  changes  in  the  specifica- 
tions for  ordinary  spikes.  The  proposed  screw 
spike  was  withdrawn  when  Hunter  McDonald 
of  the  Nashville,  Chattanooga  &  St.  Louis 
pointed  out  that  the  small  square  head  would 
not  stand  brine  drippings.  The  designs  for 
cut  spikes  and  for  double  switch  lugs  were 
withdrawn  by  the  committee. 

Iron  and  Steel  Structures. — Little  discus- 
sion preceded  the  adoption  of  the  specifications 
proposed  for  the  protection  of  traflic  at 
movable  bridges.  In  connection  with  the  sub- 
ject of  turntable  design,  one  of  the  assign- 
ments of  the  committee,  A.  F.  Robinson  of  the 
Santa  Fe  gave  a  very  favorable  account  of  the 
performance  of  three  100-ft.  turntables  in- 
stalled on  his  line.  He  pointed  out,  however, 
that  they  were  not  foolproof,  and  must  be 
designed  and  handled  carefully. 

Masonry. — Mr.  Churchill  objected  to  the  con- 
clusion regarding  the  appearance,  wearing 
qualities  and  cost  of  various  methods  of  sur- 
face finish  of  concrete  that  coating  with  a  wash 
of  cement  was  not  to  be  recommended.  He 
held  that  it  had  worked  very  satisfactorily 
with  brick,  and  he  thought  it  was  equally 
applicable  to  concrete.  The  consensus  of 
opinion  seemed  to  be  against  him,  however. 
The  association  approved  the  general  findings 
of  the  committee  on  this  subject,  but  it  was 
pointed  out  that  the  specifications  contained 
much  matter  that  should  be  presented  else- 
where as  information,  and  the  whole  subject 
was  referred  back  to  the  committee  for  re- 
arrangement. 

There  was  considerable  debate  on  the  ad- 
visability of  using,  in  reinforced-concrete  con- 
struction, steel  reinforcing  bars  rolled  from 
old  steel  rails.  T.  L.  Condron  of  the  committee 
asserted  that  he  was  unable  to  see  any  objec- 
tion to  this  method,  as  he  held  that  there  was 
no  structural  change  in  the  old  rail.  The  gen- 
eral opinion,  however,  seemed  to  be  that  proof 
is  lacking,  that  there  is  no  structural  change, 
and  that  the  railroads  cannot  afford  to  take 
the  chance.  At  the  suggestion  of  Mr.  Camp- 
bell that  the  association  was  not  qualified  to 
answer  the  committee's  questions  on  the  sub- 
ject, it  was  decided  that  the  committee  would 
have  to  answer  the  questions  for  itself. 

Signs,  Fences  and  Crossings. — There  was 
considerable  debate  over  the  designs  submitted 
for  track  construction  at  street  crossings  and 
in  paved  streets.  E.  A.  Frink  of  the  Seaboard 
Air  Line  summed  up  the  sense  of  the  conven- 
tion that  the  committee  had  not  gone  deeply 
enough  into  the  subject  and  that  more  designs, 
to  meet  all  conditions,  should  be  submitted. 
The  subject  was,  therefore,  referred  back  to 
the  committee. 

Rules  and  Organization. — G.  D.  Brooke  of 
the  Baltimore  &  Ohio,  chairman  of  the  com- 
mittee on  rules  and  organization,  stated  that 
the  committee  had  been  definitely  asked  by  the 
American  Railway  Association  to  recommend 
clearances  to  specific  structures  as  it  had  done, 
and  had  been  urged  to  hurry  its  report  as  much 
as  possible.  The  specific  clearances  it  pro- 
posed were  shown  graphically  by  lantern  slides. 

In  the  lengthy  discussion  that  followed  there 
were  those  who  thought  the  association  should 
not  recommend  any  clearance  diagram;  others 
who  thought  the  matter  should  should  be  re- 
ferred back  to  the  committee  for  further  study; 
still  others  who  thought  the  association  should 
decide  the  matter  and  decide  it  at  that  meet- 
ing, in  view  of  the  activities  of  legislative 
bodies.  Of  the  latter  class  there  were  various 
advocates  of  14,  15  and  16  ft.    G.  W.  Kittredge 


of  the  New  York  Central  applied  himself  to 
the  protection  of  the  special  clearance  diagram 
for  third  rail  worked  out  by  the  committee  on 
electricity. 

Mr.  Courtenay,  contending  that  the  clear- 
ances proposed  were  excessive  and  would  lead 
to  legislation  that  would  affect  present  con- 
struction, moved  that  the  attempt  to  establish 
a  clearance  diagram  be  abandoned.  This 
motion  was  overwhelmingly  defeated.  Mr. 
Ford  then  moved  that  the  matter  be  referred 
back  to  the  committee,  with  instructions  that 
it  confer  with  the  committee  on  electricity  and 
with  others  concerned.  Mr.  Kittredge  pointed 
out  that  time  was  valuable,  mentioning  that  a 
congressional  bill  now  pending  stipulates  a 
free  space  of  not  less  than  36  in.  horizontally 
between  equipment  and  permanent  structures. 
Mr.  Brooke  pointed  out  that  some  states  have 
already  adopted  clearance  diagrams.  A.  J. 
Himes  of  the  New  York,  Chicago  &  St.  Louis, 
member  of  the  committee,  urged  that  the  asso- 
ciation pass  upon  the  question  at  once,  pointing 
out  that  legislation  was  pending  and  that  the 
association  should  lead  the  way,  and  not  fol- 
low. Mr.  Churchill  added  that  the  association 
should  act  on  the  matter  because  the  American 
Railway  Association  had  requested  it  to.  The 
Ford  motion  was  then  put  to  a  vote  and  lost. 

Prefatory  to  the  determination  of  the  side 
clearance,  which  was  admitted  to  be  the  crux 
of  the  matter,  Mr.  Kittredge  argued  strenu- 
ously for  the  rejection  of  any  diagram  that 
would  clash  with  the  diagram  worked  out  by 
the  committee  on  electricity  and  adopted  by 
the  association  to  provide  for  third  rail  along 
electrified  lines.  While  some  held  that  the 
diagram  for  which  Mr.  Kittredge  was  contend- 
ing was  a  special  diagram  not  applicable  in  ■ 
many  cases,  and  that  the  simpler  form  pro- 
posed by  the  committee  on  rules  and  organiza- 
tion should  be  used  for  general  purposes,  Mr. 
Kittredge's  motion  prevailed,  that  for  the  first 
2  ft.  above  top  of  rail  the  electricity  commit- 
tee's diagram  be  substituted  for  that  proposed 
by  the  committee  on  rules  and  organization, 
and  that  the  two  diagrams  be  connected  by 
the  necessary  horizontal  lines  at  the  elevation 
of  2  ft. 

W.  C.  Cushing  of  the  Pennsylvania  Lines 
West  then  moved  that  a  side  clearance  of  7  ft. 
from  center  of  track  be  adopted.  A.  S.  Bald- 
win opposed  this  motion.  He  stated  that  the 
association  had  two  alternatives,  the  one  being 
to  adopt  a  narrow  clearance  and  try  to  hold 
legislation  to  it,  with  the  danger  that  public 
sentiment  would  condemn  such  clearance  as  un- 
safe and  go  to  the  opposite  extreme;  the  other 
being  to  adopt  a  more  liberal  view  which-would 
be  more  likely  to  hold  future  legislation.  Mr. 
Cushing  conceded  that  he,  too,  desired  to  point 
out  the  safe  way  to  the  public,  but  insisted  that 
there  was  no  proof  that  7  ft.  was  not  safe. 
His  motion,  however,  was  voted  down. 

Mr.  Lindsay  then  moved  that  a  side  clear- 
ance of  7%  ft.  or  a  total  width  of  15  ft.  on 
tangent  be  adopted  from  a  point  4  ft.  up  from 
top  of  rail  to  a  point  16  V^  ft.  above  base  of 
rail.  This  motion  was  immediately  put  to  a 
vote,  which  was  so  close  that  it  had  to  be  de- 
termined by  a  rising  vote.  It  carried  by  a  vote 
of  84  to  78. 

As  to  the  vertical  clearances,  the  logic  of  a 
comment  offered  by  J.  G.  Sullivan  of  the 
Canadian  Pacific  was  seen  by  all,  that  the 
adoption  of  a  clearance  measured  from  top  of 
rail  would  make  any  construction  illegal  if  the 
rail  were  replaced  by  one  a  little  higher.  The 
vertical  clearance  was,  therefore,  changed  to 
read  22  ft.  6  in.  from  base  of  rail. 

Aside  from  this  it  was  voted  that  the  recom- 
mendations pertaining  to  specific  structures 
should  be  revised  to  conform  to  the  new 
diagram  and  that  in  the  exceptions  where  the 
clearance  diagram  would  not  apply,  which 
were  adopted,  new  work  be  substituted  for 
reconstruction  work. 

Other  Committees. — The  recommendations 
of  the  committee  on  signals  and  interlocking 
and  on  g^^ading  of  lumber  were  adopted  with 
little  comment.  There  was  some  debate  over 
the  revision  of  the  bond  clause  of  the  general 


agreement  form,  but  this  and  the  other  re- 
visions proposed  were  adopted  without  change. 
The  committee  on  rail  withdrew  its  recom- 
mendations and  asked  that  they  be  received  as 
information.  It  was  ruled  that  the  findings 
of  the  committee  on  buildings  had  not  been 
before  the  association  long  enough  to  be  passed 
upon,  and  they  were  referred  back  to  the  com- 
mittee for  further  consideration.  While  the 
committee  on  stresses  in  track  made  no  recom- 
mendations. Prof.  A.  N.  Talbot  of  the  Uni- 
versity of  Illinois,  chairman  of  the  committee, 
gave  some  interesting  information  regarding 
facts  that  the  tests  had  already  brought  out. 
Most  important  of  these  was  that  the  track 
rail  cannot  be  treated  as  a  girder  supported 
on  the  ties,  but  rather  the  upward  pressure  of 
the  ties  must  be  considered  the  load  and  the 
axle  loads  the  points  of  support.  The  bending 
moment  in  the  rail  directly  over  a  tie  has 
been  found  to  be  nearly  as  great  in  some  cases 
as  between  ties. 

Evening  Session 

At  the  evening  session  Tuesday,  Robert  W. 
Hunt  and  C.  W.  Gennet,  Jr.,  gave  an  illus- 
trated paper  on  "The  Nick  and  Break  Test  for 
Rails."  Their  main  conclusions  were  that  while 
this  method  was  not  infallible,  it  was  more 
dependable  than  the  A.  R.  E.  A.  specifications, 
and  at  the  same  time  was  more  fair  to  the 
manufacturer  in  that  it  resulted  in  a  much 
smaller  total  of  rejections.  J.  G.  Sullivan  and 
J.  M.  R.  Fairbairn  of  the  Canadian  Pacific, 
A.  S.  Baldwin  of  the  Illinois  Central  and  C.  A. 
Morse  of  the  Rock  Island,  three  roads  that 
have  bought  rail  under  this  test,  all  spoke 
favorably  of  the  results  obtained.  Others 
thought  that  while  the  principle  of  testing 
every  ingot  was  good,  inspectors  in  general 
would  not  be  able  to  determine  the  segrega- 
tion visually. 

At  the  same  session  Earl  Stimson  of  the 
Baltimore  &  Ohio  gave  an  illustrated  talk  on 
the  equivalent  mileage  maintenance  system  on 
which  he  has  been  working  for  several  years. 
In  the  discussion  that  followed  it  appeared  that 
many  doubted  the  ability  of  the  average  sec- 
tion foreman  to  keep  the  necessary  records 
properly,  but  Mr.  Stimson  thought  that  the 
fact  that  the  Baltimore  &  Ohio  was  about  to 
extend  the  system  to  its  whole  main  line  was 
suflncient  proof  of  its  success. 

Banquet  and  Exhibit 

The  annual  banquet  was  held  Wednesday 
evening.  The  program  was  long  but  inter- 
esting. 

The  National  Railway  Appliances  Associa- 
tion held  its  usual  exhibit  during  the  week  at 
the  Coliseum.  Among  the  unusual  exhibits 
might  be  mentioned  that  of  C.  F.  Massey  & 
Company,  manufacturers  of  concrete  struc- 
tures, who  displayed  a  full-sized  railroad 
shelter,  a  cattle  pass  consisting  of  a  section  of 
7-ft.  reinforced-concrete  pipe,  and  several  rein- 
forced-concrete  signs;  and  that  of  the  Miller 
Train  Control  Company  of  Staunton,  Va.,  and 
Danville,  111.,  who  gave  a  visual  demonstration 
of  their  system  by  means  of  a  full-size  engine 
cab,  an  installation  therein  of  the  control  appa- 
ratus and  a  working  semaphore  ahead  to  indi- 
cate the  condition  of  the  line. 


Chicago  Engineers  Plan  to  Have 
Military  Lectures 

Sixteen  engineers,  representing  various  en- 
gineering societies  in  Chicago,  have  formed  a 
joint  committee  on  military  engineering.  The 
purpose  is  to  co-operate  with  and  further  the 
interests  of  the  engineer  company  of  the 
Illinois  National  Guard,  the  proposed  military 
training  camp  at  Fort  Benjamin  Harrison  and 
such  military  measures  relating  to  reserve 
corps  of  engineers  as  Congress  may  pass.  To 
arouse  interest  on  military  matters  among 
engineers  a  course  of  lectures  will  be  given 
similar  to  those  delivered  in  New  York.  It  is 
planned  to  have  Col.  W.  V.  Jackson  open  the 
series  about  April  20. 
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Steel  Highway  Bridge  in 

Johnstown  Fails 

Under  Load 

Badly     Corroded     Main     Members     of     Pony 

Trusses  Believed  to  Have  Caused  Failure 

Under  Full  Load 

The  steel  bridge  spanning  the  Conemaugh 
River  at  Maple  Avenue,  Johnstown,  Pa.,  col- 
lapsed March  21  at  5.30  p.  m.,  under  the  com- 
bined weight  of  six  trolley  cars  and  a  crowd 
of, about  500  workmen  from  the  local  plant 
of  the  Atlantic  Refining  Company.  About 
half  the  men  had  boarded  the  cars,  while  the 
remainder  were  crossing  the  bridge  on  foot. 
Over  a  score  were  injured,  none  seriously. 

According  to  reports  the  failure  was  gradual. 
First  there  was  a  loud  crack,  then  another, 
followed  by  less  violent  reports  of  breaking 
steel  and  cracking  timbers.  The  bridge  dropped 
suddenly  a  foot  or  more  and  then  fell  to  the 
bottom  of  the  river,  a  distance  of  12  to  15  ft. 
The  depth  of  the  water  at  this  point  was  not 
over  3  ft.  at  the  time.  The  cars  remained 
upright  and  the  trusses,  though  bent  out  of 
line,  did  not  fall  on  the  cars  or  pedestrians. 
The  cars  were  standing  close  together,  and 
when  the  bridge  went  down  were  wedged  into 
the  shape  of  a  broad  V,  the  position  in  which 
the  bridge  remained  after  it  fell,  as  seen  in 
the   photograph. 

This  pony  Warren-truss  skew  bridge  over 
the  Conemaugh  was  built  twenty  years  ago 
by  the  Edge  Moor  Bridge  Works,  according  to 
its  own  plans  and  specifications  at  a  cost  of 
$9,500.  The  span  between  the  two  abutments 
is  150  ft.  The  steel  was  badly  corroded,  and 
rust  had  almost  eaten  through  parts  of  some 
of  the  main  chords.  The  top  and  bottom  chords 
of  the  east  truss  broke  in  two  near  the 
Franklin  end  of  the  bridge,  while  on  the 
western  side  the  chords  parted  in  the  center 
of  the  span. 

Preliminary  plans  for  the  new  $200,000  con- 
crete bridge  drawn  by  A.  P.  Curry,  of  Frank- 
lin Borough,  by  a  curious  coincidence,  were 
mailed  to  the  Water  Supply  Commission  a 
few  hours  before  the  Maple  Avenue  bridge 
collapsed.  The  new  structure  will  be  1000 
ft.  long,  and  cross  the  river  at  an  angle  near 
the  location  of  the  wrecked  bridge. 


proximately  150  applications  for  enrollment 
are  being  investigated.  No  charge  whatever 
is  made  to  employer  or  employee  for  the 
service  this  association  renders. 


Engineers'  Organization  Grows 

Information  sent  out  by  the  American  As- 
sociation of  Engineers,  29  South  LaSalle 
Strpet,  Chicago,  is  to  the  effect  that  from 
March  1  to  25  the  association  secured  positions 
for  fifteen  unemployed  engineers  while  thirty 
openings  for  technically  trained  men,  ranging 
in  salary  from  $1,200  to  $5,000  a  year,  were 
still  unfilled  at  the  latter  date.  The  associa- 
tion  has   now  400  certified  members   and  ap- 


Large   Russian   Trade   Opportun- 
ities Await  Development 

Tenders  on  machinery  for  the  construction 
of  an  immense  irrigation  project  by  the  Rus- 
sian government  in  Turkestan  are  desired  at 
once,  so  that  the  work  may  proceed  im- 
mediately after  the  close  of  the  war,  and 
everything  from  cableways  to  excavators  and 
concrete  mixers  of  the  largest  size  are  wanted. 
In  both  Moscow  and  Petrog^rad  the  inadequate 


concrete  mixers  and  rock  crushers  of  large 
capacity;  five  5-ton  motor  trucks  to  burn  crude 
oil  (not  gasoline)  ;  rock  drills  and  air  com- 
pressors. 

As  soon  as  work  is  under  way  for  this 
project  three  others  of  similar  size  will  be 
undertaken,  for  which  further  equipment  will 
be  provided  by  the  government.  Along  other 
lines,  Mr.  Hill  desires  prices  on  16,500  mal- 
leable-iron fittings,  30,000  couplings  and  lock 
nuts,  10,000  radiator  valves,  cast-iron  valves, 
exhaust  fans  of  small  size,  and  motors;  all 
for  immediate  delivery. 

As  to  Russian  credit,  Mr.  Hill  states  that 
there  is  an  abundance  of  ready  cash  in  the 
country,  due  in  great  part  to  the  fact  that 
the  use  of  vodka  has  been  abolished.    The  bank 


THE  CURRENT  OF  THE 
COLORADO  RIVER  CAUSED 
SUCH  A  TIGHT  JAM  OF 
DRIFT  DURING  RECENT 
FLOODS  AT  HANLON 
HEADING,  WHICH  IS 
EAST  OF  CALEXICO,  CAL., 
THAT  WORKMEN  WERE 
ABLE  TO  WALK  OVER 
THE  TOP  OF  THE  ACCU- 
MULATED MATERIAL 
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sewer  systems  are  to  be  entirely  reconstructed 
at  an  early  date. 

Marcus  Stow  Hill,  of  Chicago,  trade  mis- 
sionary, recently  returned  after  spending  seven 
months  in  Russia,  where  he  represented 
eighteen  Middle  West  companies.  He  reports 
excellent  trade  possibilities  for  all  kinds  of 
contractors'  equipment. 

As  an  example  of  the  materials  on  which 
Mr.  Hill  was  asked  to  get  quotations  based 
on  the  present  price  of  materials,  on  the  price 
before  the  war  and  on  unit  costs,  the  follow- 
ing list  is  given:  One  gravity  cableway  to 
move  3,200,000  cu.  yd.  into  an  earth  dam  at 
the  rate  of  1000  tons  per  hour;  two  groups  of 
centrifugal  pumps  and  motors  of  50-sec.  ft. 
capacity  with  lifts  of  175  and  350  ft.  re- 
spectively; two  groups  of  1000-hp.  turbines 
and  dynamos  for  heads  of  200  ft.;  10  miles 
of  4-in.  and  2  miles  of  30-in.  wood-stave  pipe; 
:i  miles  of  28-in.  riveted  pipe;  four  dragline 
excavators;  two  hydraulic  monitors;  one  ditch 
excavator  capable  of  handling  300  cu.  yd.  per 
hour,  or  several  smaller  ones;  7000  ft.  of  steel 
sheet  piling  35  ft.  long;  sufficient  pneumatic 
pile  drivers  to  drive  the  piling  in  100  days; 
pressed-steel    forms   for   a   concrete   spillway; 


deposits,  according  to  government  reports, 
have  increased  1100  per  cent.  The  Russians 
are  prepared  to  pay  good  prices  because  of 
shipping  difficulties,  and  they  will  furnish 
bankers'  irrevocable  confirmed  credits  with 
each  order. 

Capital  and  brains  are  much  desired  and  the 
Russians  are  prepared  to  furnish  three-fifths 
of  the  capital  to  carry  on  many  of  the  busi- 
nesses and  manufacturing  plants  abandoned 
by  the  150,000  Germans  sent  to  Siberia. 

Mr.  Hill  warned  firms  against  granting  ex- 
clusive agencies  to  Russians  before  investi- 
gating the  standing  of  the  individual,  for 
many  sales  agencies  are  sold  from  one  to 
another,  none  of  which  cares  for  the  actual 
business  since  he  only  intends  to  sell  the 
agency  to  the  next  man.  As  to  mail,  he  sug- 
gests that  all  correspondence  be  registered  so 
as  to  get  past  the  censors  quickly. 

Mr.  Hill  will  be  in  Chicago,  1455  Carmen 
Avenue,  for  two  or  three  weeks  before  his 
return  to  Petrograd,  where  he  expects  to  open 
exhibition  rooms  adjoining  the  Russian-Amer- 
ican Chamber  of  Commerce. 


Photo.  Johnatoicn  Tribune 
PONY  TRUSS  BRIDGE  FAILURE  PROBABLY  CAUSED  BY  BADLY  CORRODED  STEEL 


Du  Pont  Offers  United  States 
Nitric  Acid  Plant 

In  a  letter  from  Pierre  S.  du  Pont,  president 
of  the  E.  I.  du  Pont  de  Nemours  Powder  Com- 
pany, to  U.  S.  Secretary  of  War  Baker,  the 
powder  manufacturer  expressed  the  willingness 
of  his  company  to  spend  approximately  $20,- 
000,000  for  the  construction  of  a  nitric  acid 
plant  which  will  make  the  United  States  inde- 
pendent of  the  foreign  sources  upon  which  it 
now  relies  for  a  supply  of  this  material  which 
is  essential  to  the  manufacture  of  explosives. 

The  process  which  the  E.  I.  du  Pont  de  Ne- 
mours Company  has  purchased  requires  large 
units  of  hydroelectric  power  at  a  low  cost,  and 
as  the  necessary  power  sites  are  not  now 
available  because  of  Government  restrictions, 
the  company  has  submitted  a  tentative  plan 
which  gives  the  Government  an  option  on  tak- 
ing over  the  plant  at  the  end  of  fifty  years  pro- 
vided, of  course,  that  the  company  will  be 
granted  the  sites  necessary  for  the  construction 
and  operation  of  the  hydroelectric  power  plants 
of  adequate  size. 

The  prices  at  which  nitric  acid  would  be  sold 
to  the  Government  would  be  fixed  by  the  Gov- 
ernment both  in  times  of  peace  and  war. 
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Bridge  Span  Over  Tennessee 

River  Near  Chattanooga 

Collapses 

Main  Truss  Members  Injured  by  Shifting  Load 

of  Underframes  on  Passing  Freight  Car 

Held  to  Be  Cause  of  Accident 

Span  No.  2  of  the  railroad  bridge  over  the 
Tennessee  River  about  six  miles  north  of  Chat- 
tanooga, Tenn.,  collapsed  at  about  9.50  p.  m., 
March  17,  and  went  down  with  eleven  freight 
cars.  According  to  Curtis  Dougherty,  chief 
engineer  of  the  Queen  &  Crescent  Route,  the 
accident  was  caused  by  the  shifting  of  a  load 
of  freight-car  underframes  carried  on  a  freight 
car  passing  over  the  bridge,  striking  the 
trusses  and  injuring  them  suflSciently  to  cause 
failure.  The  following  data  was  furnished  by 
Mr.  Dougherty  at  the  request  of  the  Engineer- 
ing Record. 

The  facts  in  regard  to  the  collapse  of  one 
of  the  spans  over  the  Tennessee  River,  so  far 
as  they  have  been  developed,  are  as  follows: 
One  of  the  cars  in  the  south-bound  freight 
train  was  a  fiat  car  loaded  with  five  steel  under- 
frames for  freight  cars.  This  load  became 
shifted  and  struck  the  inside  edge  of  the  cover 
plate  of  the  west  end  post  at  the  north  end 
of  the  north  span,  known  as  No.  1,  causing  an 
indentation  in  the  cover  plate  at  least  %  in. 
in  depth  at  a  height  of  about  11  ft.  above  the 
top  of  the  tie.  A  similar  indentation  was  found 
in  the  southwest  end  of  the  post  of  this  span 
at  about  the  same  height,  and  another  mark 
about  3  ft.  higher  up,  indicating  that  the  load 
was  shifting  further  out  of  position  during  its 
progress  over  span  1. 

It  is  supposed  that  on  reaching  span  2  this 
this  load  of  steel  underframes  had  become 
shifted  suflSciently  to  injure  one  or  more  mem- 
bers of  the  west  truss  of  span  2  by  a  blow,  thus 
weakening  them  suflSciently  to  cause  collapse. 
Proof  of  this  theory  was  found  when  one 
of  the  steel  underframes  was  recovered  from 
beneath  the  water  and  found  to  be  damaged 
at  one  end  of  one  of  the  projecting  arms, 
where  some  red  lead  paint  which  was  used  for 
the  shop  coat  of  the  bridge  was  found.  This 
blow  probably  buckled  a  compression  member 
or  severed  a  tension  member,  causing  the  col- 
lapse of  the  span. 

This  single  track  bridge  of  the  Cincinnati, 
New  Orleans  &  Texas  Pacific  Railway  was 
built  in  1877  as  a  part  of  the  Cincinnati 
Southern  Railway  and  consists  of  seven  fixed 
portions  and  one  pivot  draw  span.  Six  of  the 
fixed  spans  are  210  ft.  long  and  No.  2,  which 
collapsed,  was  260  ft.  long,  all  of  the  double- 
intersection  Whipple  type. 

Forces  of  the  railway  company  are  working 
on  the  closing  of  the  span  by  the  use  of  four 
plate  girders  spans,  two  about  75  ft.  long  and 
two  about  44  ft.  long,  supported  on  the  piers 
on  cither  side  of  the  collapsed  span  and  on 
three  timber  towers  placed  between  the  piers. 


Pennsylvania  Engineers  Celebrate 
Twelfth  Anniversary 

More  than  two  hundred  members  of  the 
Engineers'  Society  of  Pennsylvania  celebrated 
the  twelfth  anniversary  of  the  society's  found- 
ing at  a  banquet  held  March  25  at  Harrisburg. 
The  banquet  was  also  a  farewell  dinner  to 
the  president,  R.  Boone  Abbott,  who  was  re- 
cently appointed  superintendent  of  the  Sha- 
mokin  division  of  the  Philadelphia  and  Read- 
ing, which  promotion  makes  necessary  his 
moving  to  Tamaqua,  Pa.  Mr.  Abbott,  who 
was  the  first  speaker  of  the  occasion,  attempted 
to  resign,  but  the  engineers  compelled  him  to 
reconsider. 

Frederick  W.  Fleitz,  former  deputy  attorney 
general  of  Pennsylvania,  spoke  on  the  efficiency 
cf  the  engineer  as  being  practically  synony- 
mous with  "preparedness,"  and  discussed  the 
history  of  engineering  from  the  building  of 
the  Citadel  of  Thebes  to  the  harnessing  of 
Niagara  Falls.     J.  V.  W.  Reynders  was  pre- 


sented with  a  silver  loving  cup  by  his  associ- 
ates and  Flavel  W.  Wright  and  Thomas  Earle 
spoke  in  the  absence  of  Agnew  T.  Dice,  who 
was  unable  to  be  present. 

Comedy  was  introduced  when  the  rise  of 
"One,  Boone  Abbott"  was  portrayed  by  the 
use  of  moving  pictures  which  offered  oppor- 
tunity for  Theodore  E.  Seelye,  Farley  Gan- 
nett, Henry  Evans  and  Edward  Bevan  to  prove 
their  ability  as  screen  artists. 


Propose  Building  60  Miles  of  Hard 
Roads  Around  Chicago 

Twenty  miles  of  hard  roads  have  already 
been  authorized  for  Cook  County  outside  of 
Chicago,  and  an  additional  40  miles  is  seriously 
considered.  Bids  for  the  first  contingent  will 
be  called  for  in  the  near  future.  The  stretches 
will     complete     several     through-route     roads 


New   York   Engineers   Vote 

for  Universal  Military 

Training 

At  Final  Session  of  National  Societies'  Lecture 

Course  Members  Adopt  Resolution  Calling 

Upon  Congress  for  Action 

New  York  engineers  went  on  record  Monday 
night  in  favor  of  universal  military  training 
under  exclusive  federal  control.  By  a  unani- 
mous vote  the  members  of  the  milit-^ry  lecture 
course,  organized  by  the  four  national  engi- 
neering societies,  adopted  T.  Kennard  Thomp- 
son's resolution  urging  Congress  to  an  appre- 
ciation of  the  view  that  adequate  national  de- 
fense cannot  be  realized  under  the  volunteer 
system. 
■  Although   ths   week's   session   in   the   Engi- 


THE  CHICAGO,  MILWAUKEE  &  ST.  PAUL  ANNOUNCED  THE  ELECTRIFICATION  OF  115  MILES  OF  ROAD  BE- 
TWEEN THREE  FORKS  AND  DEER  LODGE,  MONT.,  IN  AN  IMPRESSIVE  AND  ARTISTIC  FOLDER,  A  PHOTO- 
GRAPH OF  THE  FRONT  COVER  OF  WHICH  IS  SHOWN  IN  THE  CUT.  THE  UNIQUE  ANNOUNCEMENT 
CANNOT  HELP  BUT  EMPHASIZE  THE  IMPORTANT  STEP  WHICH  THE  MILWAUKEE  &  ST.  PAUL  HAS 
TAKEN.  THE  WORK  WHOSE  COMPLETION  IS  THUS  HERALDED  WAS  DONE  AT  A  GREAT  COST  AND 
JUSTIFIES  WHAT  MIGHT  BE  THOUGHT  EXTRAVAGANT  PUBLICITY,  BUT  WHICH  REALLY  IS  ONLY  IN 
PROPORTION    TO   THE    IMPORTANCE   OF   THE    IMPROVEMENT 


started  last  year,  notably  the  roads  south  of 
Blue  Island  and  south  of  Calumet  connecting 
Chicago  with  the  Lincoln  Highway  at  Chicago 
Heights,  Twelfth  Street  to  the  West,  Archer 
Avenue  southwest  of  Spring  Forest  and  Mil- 
waukee Avenue  to  the  Northwest.  George  A. 
Quinlan,  county  highway  engineer,  states  that 
the  validity  of  the  $2,000,000  bond  issue  has 
not  yet  been  finally  passed  upon  and  in  any 
event  the  construction  cannot  start  before 
July. 

Work  Begun  on  Los  Angeles  Ele- 
vated Railway 

Actual  construction  work  on  the  elevated 
railway  for  Los  Angeles  is  now  under  way 
and  it  is  reported  that  the  concrete  founda- 
tions for  the  steel  columns  will  be  completed  • 
before  the  shipment  of  steel  is  received  from 
the  American  Bridge  Company.  The  Pacific 
Electric  Company  was  ordered  to  start  work 
on  the  elevated  structure  on  or  before  July  1, 
1916,  and  the  approximate  cost  of  construction 
is  $166,000. 

Plans  are  under  consideration  for  a  series 
of  umbrella  sheds  to  be  constructed  over  the 
loading  and  unloading  points. 


neering  Societies'  Building  was  the  seventh 
and  final  meeting  of  the  course,  as  originally 
planned,  it  is  proposed  to  supplement  the  work 
already  done  by  week-end  encampments,  a 
course  of  prescribed  reading  and  conferences 
with  army  oflScers.  The  first  conference  will 
oe  on  combat  methods,  and  the  instructing 
officers  will  be  Captain  Richard  T.  Coiner, 
Corps  of  Engineers,  U.  S.  Army.  An  addi- 
tional meeting  of  the  main  lecture  course  is 
scheduled  for  April  24. 

After  an  address  by  Brig.-Gen.  H.  F.  Hodges, 
Capt.  Thomas  M.  Robins  described  the  methods 
of  building,  maintaining  and  operating  railway 
lines  in  the  zone  of  military  operations. 


News  of  Engineering  Societies 

The  Albany  Society  of  Civil  Engineers  heard 
C.  M.  Holland  deliver  an  illustrated  address  on 
the  rapid  transit  tunnels  under  the  East  River, 
New  York  City,  which  proved  to  be  of  more 
than  ordinary  interest. 

■  The  Detroit  Engineering  Society  will  hold  a 

■  meeting  Friday  evening,  April  7,  at  46  West 
Grand  River  Avenue,  at  which  Prof.  D.  C. 
Jackson  of  the  Massachusetts  Institute  of  Tech- 
nology will  .speak  on  high  power  traction. 
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The  Four  State  Section  of  the  American 
Waterworks  Association  will  meet  at  1.45  p.  m. 
Saturday,  April  8  at  Hotel  Alamac,  Atlantic 
City,  N.  J.  Mr.  Brush  of  the  water  department 
of  New  York  will  read  a  paper  on  "Freezing 
of  Pipe  Lines." 

Members  of  the  American  Society  of  Civil 
Engineers  who  live  in  or  near  Detroit  are  urged 
to  attend  a  meeting  to  be  held  April  4  in  the 
rooms  of  the  Detroit  Engineering  Society,  at 
which  time  the  advisability  of  the  organization 
of  a  local  association  will  be  considered. 

The  American  Chemical  Society  will  meet  at 
the  University  of  Illinois  April  18  to  21.  The 
divisional  program  on  water,  sewage  and  sani- 
tation states  that  there  will  be  a  final  report 
by  the  committee  on  methods  of  analysis  of 
water  and  sewage,  and  a  symposium  on 
activated  sludge  for  which  papers  have  been 
promised  by  H.  W.  Clark,  W.  R.  Copeland, 
E.  J.  Fort,  Calvin  W.  Hendrick,  Arthur  W. 
Lederer,  W.  D.  Richardson  and  Robert  Spurr 
Weston. 

The  New  Haven  Section  of  the  American 
Society  of  Mechanical  Engineers  will  hold  a 
joint  meeting  with  civil,  electrical  and  mining 
engineei's  located  in  the  vicinity  of  New  Haven, 
Conn.,  April  5.  The  afternoon  session  to  be 
held  at  Mason  Laboratory  will  be  devoted  to 
discussions  of  water  power  of  New  England 
and  power  requirements  of  Connecticut  indus- 
tries. Samuel  Insull,  president  of  the  Common- 
wealth Edison  Company,  will  discuss  progress 
of  economic  power  generation  and  distribution 
that  evening  at  North  Sheffield  Hall. 

The  Washington  Society  of  Engineers  heard 
an  illustrated  lecture  on  the  duties  and 
organization  of  engineers  in  war  and  what 
engineers  in  civil  life  will  be  called  upon  to  do 
in  defense  of  the  United  States,  delivered  by 
Major  James  A.  Woodruff,  Corps  of  Engineers, 
U.  S.  A.,  March  31  at  the  Cosmos  Club,  Wash- 
ington, D.  C.  Lieut.-Col.  George  P.  Howell, 
Corps  of  Engineers,  U.  S.  A.,  will  describe  the 
selection,  laying  out  and  preparation  of  camps 
and  cantonments  in  a  territory  under  military 
control  at  the  Cosmos  Club,  April  14. 


Personal  Notes 


The  Robert  Grace  Contract- 
ing Company,  of  Pittsburgh,  has  opened 
an  office  in  Chicago  at  208  South  LaSalle 
Street.  L.  A.  Mullins,  formerly  of  Cleveland, 
is  district  manager,  and  W.  W.  Mathews,  for- 
merly assistant  engineer  with  the  Sanitary 
District  of  Chicago,  is  engineer.  Work  has 
just  been  started  on  the  Lomax  to  Griffith  36- 
mile  grade  reduction  and  double-tracking  work 
for  the  Erie  Railroad. 

W.  M.  RoDGERS  has  resigned  his  position 
as  assistant  city  engineer  for  Racine,  Wis.,  to 
take  effect  May  1.  He  leaves  the  city  engi- 
neering department  after  twenty-six  years  of 
service. 

Howard  S.  Reed,  civil  engineer,  of 
Phoenix,  Ariz.,  should  have  received  credit  for 
substantial  help  in  preparing  the  article  on  the 
measurement  of  irrigation  water  by  Venturi 
meters,  published  in  last  week's  issue  of  the 
Engineering  Record,  page  411.  Mr.  Reed's 
knowledge  of  the  peculiar  conditions  prevailing 
in  the  irrigation  service  of  the  West  was  re- 
sponsible, in  large  measure,  for  adapting  the 
Venturi  meter  to  uses  on  reclamation  projects. 

B.  C.  Brennan  has  been  re-elected  for 
his  fourth  term  as  city  engineer  for  Kenosha, 
Wis.,  by  a  unanimous  vote.  He  will  also  act 
as  superintendent  of  the  Kenosha  water 
works. 

E.  O.  B  R  A  s  H  E  a  R  s,  engineer  for  Yakima 
County,  Wash.,  has  been  appointed  a  member 
of  the  advisory  committee  to  consider  roads  to 
be  constructed  by  the  State  of  Washington  in 
connection  with  the  development  of  Rainier 
National  Park. 


C.  C.  Wright  has  been  appointed  chief 
engineer  of  the  Allen  &  Garcia  Company,  con- 
sulting  and   construction   engineers,   Chicago. 

J.  W.  F  R  A  z  I  E  R,  who  formerly  conducted 
his  engineering  business  under  the  firm  name 
of  J.  W.  Frazier  Company,  has  combined  his 
business  interests  with  R.  E.  Sheal,  formerly 
with  the  Wellman-Seaver-Morgan  Company,  of 
Cleveland,  and  the  new  firm  will  be  known 
as  the  Frazier-Sheal  Company,  Illuminating 
Building,  Cleveland.  Messrs.  Sheal  and  Fra- 
zier graduated  in  the  same  class  from  Rens- 
selaer Polytechnic  Institute,  after  which  Mr. 
Sheal  was  with  the  Pittsburgh  &  Conneaut 
Dock  Company.  For  the  past  fifteen  years  he 
has  been  connected  with  the  Wellman-Seaver- 
Morgan  Company,  one  of  the  largest  manufac- 
turers of  coal  and  ore  handling  machinery  in 
the  country.  The  new  Frazier-Sheal  Company 
will  follow  the  same  general  lines  of  business 
as  the  J.  W.  Frazier  Company  and  is  equipped 
to  figure  on  the  design  and  construction  of  all 
kinds  of  coal  and  ore  handling  machinery. 

J.  E.  Johnson  has  left  his  office  at  Pa- 
ducah,  Ky.,  where  he  practiced  as  consulting 
engineer,  to  enter  the  employ  of  the  Duluth, 
South  Shore  &  Atlantic  Railway  to  study  rail- 
road valuation  work. 

Benjamin  E.  Jones,  for  five  years 
office  engineer  in  the  Helena  (Mont.)  office  of 
the  U.  S.  Geological  Survey,  has  been  trans- 
ferred to  the  Washington  (D.  C.)   office. 

R.  B.  T  I  n  s  l  e  y,  who  recently  resigned  his 
position  as  local  manager  for  the  General 
Asphalt  Company  in  eastern  Venezuela,  has 
accepted  a  position  with  the  construction  de- 
partment of  the  Chile  Exploration  Company 
as  division  superintendent  of  construction,  and 
will  be  in  charge  of  the  construction  of  the 
new  plant  which  the  company  is  to  build  at 
Chuquicamata,  Chile.  Mr.  Tinsley  received 
his  professional  education  at  the  Virginia  Poly- 
technic Institute  and  first  engaged  in  engineer- 
ing work  in  1905  on  railroad  location  and  con- 
struction and  general  mine  work  in  the  Vir- 
ginia coal  fields.  From  1909  to  1914  he  was 
engaged  in  construction  work  for  the  Panama 
Canal  in  charge  of  the  field  engineering  for 
the  Pacific  locks  and  dams  at  Pedro  Miguel 
and  Miraflores,  and  later  as  superintendent  of 
construction  on  the  Miraflores  locks  and  spill- 
way dam  and  the  control  houses  for  both  Pedro 
Miguel  and  Miraflores.  When  the  Pacific  locks 
were  completed  he  was  placed  in  charge  of  the 
hydraulic  sluicing  plant  at  Gold  Hill  and  the 
construction  of  the  Cristobal  coaling  plant  of 
the  Atlantic  terminals.  He  resigned  from  the 
canal  service  in  1914  to  engage  in  construction 
work  for  the  General  Asphalt  Company  in 
eastern  Venezuela,  which  work  was  not  carried 
through  owing  to  conditions  arising  from  the 
European  War. 

Harrison  W.  Latta  and  J.  Kin- 
TER  Roberts,  formerly  connected  with  the 
Latta  &  Terry  Construction  Company,  have 
formed  the  firm  of  Latta  &  Roberts,  Drexel 
Building,  Philadelphia.  Some  of  the  more  im- 
portant works  carried  on  by  these  men  were 
the  construction  of  the  sea-wall  at  the  Naval 
Academy,  Annapolis,  Md.,  and  a  rifle  range  at 
the  same  place  together  with  foundations  for  a 
number  of  the  buildings.  Messrs.  Latta  and 
Roberts  also  took  active  part  in  the  construc- 
tion of  jettys  for  the  engineering  department 
of  the  government  at  Cape  May,  N.  J.,  and  a 
number  of  piers  and  bulkheads  at  various 
points  along  the  Delaware  River.  They  have 
also  constructed  powerhouse  foundations  for 
large  corporations  and  have  had  considerable 
experience  in  concrete  retaining  walls  and 
bridges.  The  firm  of  Latta  &  Roberts  is  or- 
ganized to  carry  on  the  same  general  line  of 
engineering   and   construction   work. 

Clyde  Curtis  of  Curtis  Brothers  ex- 
pects to  complete  the  irrigation  work  on  the 
Belle  Fourche,  S.  D.,  project  about  May  1, 
after  which  he  will  move  his  outfit  to  Clarke, 
Neb.,  to  begin  work  on  a  drainage  ditch  con- 
tract. 


Louis  P.  Blum  and  W.  A.  Weldin 
have  formed  a  partnership  under  the  name  of 
Blum,  Weldin  &  Company,  with  offices  in  St. 
Nicholson  Building,  Pittsburgh,  Pa.  Mr.  Blum 
was  engaged  for  ten  years  in  the  department 
of  public  works  of  Philadelphia,  under  the 
direction  of  C.  A.  Sundstrom,  during  which  he 
made  property  surveys  and  designed  and  con- 
structed municipal  improvements.  For  the 
past  fourteen  years  he  has  been  associated  with 
the  W.  G.  Wilkins  Company,  engineers  and 
architects,  of  Pittsburgh.  He  has  been  in  re- 
sponsible charge  of  important  railroad,  mine 
and  land  surveys,  and  his  technical  experience 
includes  the  design  and  construction  of  water 
and  sewer  systems  and  a  variety  of  other 
municipal  improvements.  He  has  prepared 
preliminary  studies  of  the  arrangement  of 
proposed  industrial  plants  and  supervised  the 
location  and  the  construction  of  the  structures 
required  for  such  plants.  Mr.  Weldin's  tech- 
nical experience  includes  the  design  of  struc- 
tures in  steel,  timber  and  reinforced-concrete 
as  well  as  railroad  location,  underground  de- 
velopment of  mines,  coking  practice,  and  the 
design  of  complete  industrial,  mining  and 
power  plants.  While  construction  draftsman 
with  the  H.  C.  Frick  Coke  Company  he  had  a 
part  in  the  opening  of  the  several  large  mines 
besides  making  extensive  improvements  at 
other  mines.  He  was  designer  with  Geo.  S. 
Baton  &  Company,  engineers,  on  the  plant  of 
the  Isabella-Connellsville  Coke  Company,  at 
Brownsville,  Pa.  For  the  past  two  years  Mr. 
Weldin  has  been  employed  as  proposal  engi- 
neer by  the  Pittsburgh  Coal  Washer  Company, 
having  charge  of  the  preparation  of  prelim- 
inary designs  and  estimates  for  coal  tipples 
and  washers,  mill  buildings,  pig  iron  casting 
machines  and  coal  and  coke  handling  plants. 

Neil  W.  French,  formerly  in  the  em- 
ploy of  the  Indianapolis  Union  Railway,  has 
become  connected  with  the  Illinois  State  High- 
way Commission  as  a  junior  highway  engineer 
in  the  bridge  department  under  Clifford  Older. 

David  B.  Gertler  has  left  the  employ 
of  L.  Moisseiff,  consulting  engineer,  of  New 
York  City,  to  work  for  the  American  Bridge 
Company  at  Cambridge,  Pa. 

George  T.  Rooney  has  been  assigned 
to  the  compressed  air  squad  which  is  in  charge 
of  the  construction  of  the  river  tunnel  por- 
tions of  the  new  subway  under  the  East  River 
at  New  York  City.  Mr.  Rooney  has  just  re- 
cently completed  some  postgraduate  work  at 
the  Massachusetts  Institute  of  Technology. 

Frank  C.  Boggs,  Major,  Corps  of  Engi- 
neers, U.  S.  A.,  recently  general  purchasing 
officer  and  chief  of  the  Washington  oflSce  of 
the  Panama  Canal,  is  now  in  charge  of  the 
Montgomery   (Ala.)   engineer  district. 

Thomas  G.  Bush,  assistant  state  high- 
way commissioner  of  the  state  of  Washington 
since  March,  19'14,  has  resigned.  He  has  been 
active  in  the  business  management  of  the 
highway  department  for  the  last  two  years 
and  was  formerly  manager  for  the  Pacific 
Coast  Steel  Company  of  Seattle  and  of  the 
Spokane  branch  of  F.  T.  Crowe  &  Company. 

John  W.  Hill  has  been  retained  as  con- 
sulting engineer  for  several  counties  in  the 
northern  part  of  the  Great  Miami  River  water 
shed  to  make  an  investigation  and  submit  a 
report  on  methods  of  flood  prevention  and  to 
review  plans  prepared  by  the  board  of  direc- 
tors of  the  Miami  Conservancy  district. 

I  SAC  S.  Voorhees,  who  has  been  con- 
nected with  the  Klamath  Falls  (Ore.)  reclama- 
tion project  for  the  past  six  years,  has  been 
transfered  to  the  Denver,  Col.,  office  of  the 
U.  S.  Reclamation  Service. 

John  S.  Goodman,  formerly  supervisor 
of  the  Philadelphia  &  Reading  Railroad  at 
Olney,  N.  Y.,  has  been  appointed  engineer  of 
the  Harrisburg  division  succeeding  R.  Boone 
Abbott,  whose  promotion  was  recently  an- 
nounced in  these  pages. 
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Charles  R.  Ege  recently  resigned  his 
position  as  principal  assistant  engineer  of  the 
Washington  State  Highway  Department  to  be- 
come division  engineer  for  the  Association  of 
American  Portland  Cement  Manufacturers, 
with  headquarters  at  Spokane.  Mr.  Ege  has 
been  active  in  engineering  work  in  the  West 
since  1902. 

Edwabo  F.  Gorman,  of  Sunbury,  Pa., 
who  for  a  number  of  years  has  been  assistant 
in  the  office  of  the  resident  engineer  of  the  Phil- 
adelphia &  Reading,  has  been  appointed  resi- 
dent engineer,  succeeding  Joseph  S.  Ward. 
Mr.  Gorman  spent  six  years  as  an  architect  in 
Philadelphia,  and  his  promotion  comes  after 
eighteen  years  with  the  Reading  as  rodman, 
levelman,  transit  man,  and  finally  assistant 
engineer. 

R.  Boone  Abbott,  whose  appointment 
as  superintendent  of  the  Shamokin  division  of 
the  Philadelphia  &  Reading  was  mentioned 
last  week,  has  been  promoted  to  fill  the  posi- 
tion of  superintendent  of  the  Harrisburg  divi- 
sion made  vacant  by  the  promotion  of  R.  J. 
Stackhouse. 

Clarence  C.  Jacob  has  left  his  posi- 
tion as  district  engineer  for  the  U.  S.  Geological 
Survey  at  Phoenix,  Ariz.,  to  assume  his  duties 
as  engineer  of  water  resources  for  the  Survey 
with  headquarters  at  Salt  Lake  City. 

John  L.  Collins,  consulting  engineer, 
30  Church  Street,  New  York  City,  has  been 
retained  by  the  borough  of  Sussex,  N.  J.,  to 
prepare  plans  and  supervise  the  construction 
of  a  sewerage  system  and  sewage  disposal 
works. 

Carl  W.  Schedler,  recently  connected 
with  the  Foundation  Company,  of  New  York 
City,  and  later  with  the  Hooker  Electro  Chem- 
ical Company,  of  Niagara  Falls,  is  now  super- 
intendent for  the  Great  Western  Electro  Chem- 
ical Company,  of  Pittsburg,  Cal. 

E.  R.  B  0  W  E  R  M  a  n,  vice-president  of  the 
James  F.  Leary  Construction  Company,  is  in 
charge  of  the  building  of  a  reinforced-concrete 
bridge  over  Honeoye  Creek  at  Honeoye  Falls, 
N.  Y. 

K.  E.  L  A  N  c  E  T  has  resigned  from  his  posi- 
tion as  junior  structural  engineer  with  the 
valuation  department  of  the  southern  district 
of  the  Interstate  Commerce  Commission,  and 
is  now  employed  by  the  Cuban  Portland 
Cement  Company,  of  Havana,  as  engineer  on 
the  construction  of  the  new  plant  at  Mariel 
Cuba. 

F.  P.  K  E  M  o  N  has  left  his  position  as 
superintendent  for  the  Duquesne  Contracting 
Company,  of  Pittsburgh,  to  work  for  the  Rob- 
ert Grace  Contracting  Company  of  the  same 
city.  Mr.  Kemon  will  have  charge  of  two 
bridges  that  are  being  built  across  the  Susque- 
hanna River,  at  Milton,  Pa.,  and,  in  addition, 
will  superintend  the  erection  of  the  second 
half  of  the  45-arch,  4000-ft.  concrete  viaduct 
across  the  Susquehanna  at  Harrisburg. 

George  W.  White  will-  have  full 
charge  of  selecting  materials  and  preparing 
of  plans  and  specifications  for  the  new  roads 
to  be  constructed  in  and  near  Beaumont,  Tex. 
The  amount  to  be  spent  for  new  roads  and 
repairs  of  old  ones  is  approximately  $200,000. 

Ernest  McCullough,  consulting 
engineer  of  Chicago,  whose  specialty  is  rein- 
forced-concrete  design  and  construction,  has 
become  identified  with  the  American  Associa- 
tion of  Portland  Cement  Manufacturers,  Chi- 
cago, as  chief  engineer  of  the  fireproof  con- 
struction bureau.  He  was  graduated  from  the 
University  of  California  in  1887,  and  later  con- 
nected with  Engineering  and  Contracting  and 
the  Railway  Age  Gazette,  and  is  the  author 
of  several  technical  books. 

H.  A.  S  I T  T  e  R  L  e  Y  has  been  appointed 
chief  engineer  of  the  Low  Moor  Iron  Company 
of  Virginia.  Previous  to  his  present  appoint- 
ment, Mr.  Sitterley  was  assistant  city  engi- 
neer of  Hornell,  N.  Y. 


Earle  L.  Waterman,  associate  pro- 
fessor of  sanitary  engineering  at  the  Pennsyl- 
vania State  College,  has  taken  a  temporary 
leave  of  absence  and  is  working  in  the  office 
of  the  sanitary  engineer  of  the  state  of  Michi- 
gan. 

W.  F.  Beyr,  for  many  years  assistant  en- 
gineer in  government  service  on  lighthouse 
work  and  concrete  construction  in  the  Panama 
Canal,  has  become  identified  with  the  editorial 
bureau  of  the  Association  of  American  Port- 
land Cement  Manufacturers,  Chicago. 

S.  C.  Baker,  after  seven  years  with  the 
United  Pipe  Company  of  St.  Louis,  Mo.,  has 
become  associated  with  the  East  St.  Louis  & 
Suburban  Railway  as  engineer  and  superin- 
tendent of  construction. 


Obituary  Notes 


Frans  Engstrom,  city  engineer  of 
Altoona,  Pa.,  died  suddenly  at  Pittsburgh, 
March  20,  at  the  age  of  sixty-five.  He  received 
his  education  at  the  Royal  Technical  Institute, 
Stockholm,  Sweden,  and  had  been  in  the  United 
States  nearly  thirty-five  years. 

Daniel  B.  Dunn,  consulting  engineer, 
of  Macon,  Ga.,  recently  died  at  the  age  of 
seventy-two  years.  He  was  a  member  of  the 
executive  committee  of  the  American  Board 
of  Engineers,  and  one  of  his  latest  achieve- 
ments was  the  building  of  the  Macon,  Dublin 
&  Savannah  railroad  bridge  across  the  Ocmul- 
gee  River  about  two  years  ago. 

Carl  Robert  Grimm,  author  of  sev- 
eral works  on  secondary  stresses  in  bridge 
trusses,  died  at  Rengsdorf,  hei  Neuwied  am 
Rhein,  Feb.  15.  Mr.  Grimm  designed  the 
steel  framework  which  caps  the  Philadelphia 
City  Hall  tower,  and  was  associated  with 
Messrs.  Gustav  Lindenthal,  of  New  York  City, 
and  Frederick  C.  Kunz,  of  Philadelphia. 


Civil  Service  Examinations 

United  States. — The  Civil  Service  Commis- 
sion announces  an  open-competitive  examina- 
tion for  computer  and  estimator,  salary  $1,600 
a  year,  to  be  held  April  12  and  13.  The  sub- 
jects on  which  candidates  will  be  examined  are 
relative  to  materials  and  construction,  involv- 
ing technical  and  practical  knowledge  of 
materials,  elementary  principles  of  architec- 
ture and  details  of  approved  methods  of  design ; 
specification  writing  and  interpretation;  esti- 
mating quantities  and  prices,  and  training  and 
experience.  The  requirements  are  that  candi- 
dates must  be  over  20  years  of  age  and  must 
have  had  a  high  school  education  and  two 
years'  experience  in  constructional  work  of  this 
order. 

On  April  18  there  is  to  be  held  an  examina- 
tion for  an  engineer-economist,  salary  from 
$2,000  to  $2,500,  to  be  employed  in  conjunction 
with  the  Office  of  Public  Roads  and  Rural  En- 
gineering. This  position  will  relate  mainly 
to  road  building  and  maintenance,  but  on  the 
more  theoretical  questions  of  organization, 
finances,  public  improvements  and  systems,  and 
publicity.  Candidates  will  be  examined  more 
on  their  experience  than  on  their  education, 
although  a  technical  school  or  college  training 
will  be  required  for  certain  cases.  These  cases 
are  when  candidates  have  had  only  four  years' 
experience;  in  the  other  case  they  must  have 
eight  years'  experience.  The  age  limit  is  21  to 
50  years. 

Two  examinations,  one  for  junior  signal 
engineers  and  the  other  for  junior  structural 
engineers,  grades  1  and  2,  salaries  from  $1,200 
to  $1,680,  and  from  $720  to  $1,080  a  year,  are 
announced  for  April  19,  to  be  held  at  the 
usual  cities  throughout  the  country.  Both  of 
these  positions  are  in  conjunction  with  the 
valuation  work  of  railroads  carried  on  by  the 
Interstate  Commerce  Commission.  Applicants 
must  have  a  well-grounded  technical  education 
in   their   respective   fields,   as   well   as   two  or 


three  years  of  practical  experience.  Theoreti- 
cal knowledge,  especially  in  the  design  of 
signaling  or  bridge  building  and  other  struc- 
tural work,  will  be  particularly  emphasized. 
The  age  limit  is  21  to  36  years. 

The  War  Department  announces  that  the 
next  examination  for  the  position  of  second 
lieutenant  of  civilian  candidates  will  occur 
about  Aug.  21-25.  It  is  advised  that  candi- 
dates who  are  not  already  qualified  as  eligibles 
for  appointment  to  the  position  of  junior  en- 
gineer in  the  Engineer  Department  under  the 
Civil  Service  Commission  rules  should  take 
this  latter  examination,  which  is  to  be  held 
April  12  and  13. 

Forms  for  any  one  of  the  above  examina- 
tions may  be  secured  from  the  U.  S.  Civil 
Service  Commission,  Washington,  D.  C,  or  at 
any  of  the  civil  service  boards  in  the  cities 
where  examinations  may  be  taken.  In  apply- 
ing for  forms  for  the  examination  for  com- 
puter and  estimator  or  eng:ineer-economist, 
form  1312,  specifying  the  title  of  the  exami- 
nation for  which  it  is  desired,  should  be  stipu- 
lated. In  applying  for  forms  for  the  exami- 
nation for  junior  signal  engineers  and  junior 
structural  engineers,  form  2039,  likewise  speci- 
fying the  title  of  the  examination,  should  be 
requested.  Information  on  the  examination 
for  appointment  as  second  lieutenant  for 
civilian  candidates  may  be  had  from  the  War 
Department,  office  of  the  chief  of  engineers.  It 
is  advisable  to  secure  all  information  im- 
mediately. 

Philadelphia. — The  Civil  Service  Commission 
announces  that  examinations  for  the  follow- 
ing positions  are  to  be  held  on  the  dates  given 
at  the  City  Hall,  open  only  to  residents  of  the 
city  who  are  at  least  21  years  of  age.  It  is 
necessary  that  applications  shall  be  made  and 
filed  four  days  before  the  date  of  examination. 

Tracer,  City  Transit  Department,  salary  $600 
a  year,  to  be  held  April  26.  This  position  re- 
quires general  knowledge  of  drawing-room 
work  and  requires  that  candidates  shall  have 
had  one  years'  experience. 

Transitman,  City  Transit  Department, 
salary  from  $1,200  to  $1,500  a  year,  to  be  held 
May  3. 

Assistant  Engineer  (abolishment  of  grade 
crossings) ,  Surveys  Bureau,  Department  of 
Public  Works,  salary  $2,500  a  year,  to  be 
held  May  4  and  5.  "This  position  involves  the 
supervision  of  grade-crossing  elimination  work 
of  railroads  in  Philadelphia  and  requires  that 
the  candidates  have  had  at  least  three  years' 
experience  in  structural  work  in  connection 
with  railroad  engineering,  as  well  as  two 
years'  additional  experience  in  the  design  and 
construction  of  bridges,  abutments,  retaining 
walls,  buildings,  sewers  or  other  municipal 
work.  Progress  report  making  and  prelimi- 
nary estimating,  likewise  cost  data  collecting, 
are  supplementary  duties.  The  examination 
will  be  open  to  only  those  who  are  25  years  of 
age  or  over. 

Structural  Draftsman,  salary  from  $1,200 
to  $1,500  a  year,  to  be  held  May  4  and  5. 
This  position  is  in  connection  with  structural 
steel  work,  especially  piers,  bulkheads  and 
other  river  and  harbor  improvements  in  the 
nature  of  design,  drawing  and  figuring  com- 
putation. Applicants  should  have  had  at  least 
three  years'  experience. 

Examinations  Previously  Announced 

See  Eng. 
Date  Record 

April  3-8 — Architectural  draftsmen, 
salaries  from  $900  to 
$1,200  and  from  $1,200 
to  $1,500  respectively; 
roadman,  salary  from 
$840  to  $960  a  year, 
and  assistant  en- 
gineers, salaries  $2,100 
to  $2,500  a  year,  Phila- 
delphia  March    4 

April  17-20 — Draftsmen,  Highway 
Bureau,  City  Transit 
Department,  Bridge 
Division,  Phila- 
delphia March  11 
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Construction  More  Active 

STEADILY,  but  quietly,  increased  activ- 
ity in  the  construction  field  is  becoming 
manifest.  The  increase  in  the  Contracting 
News  section  of  the  Engineering  Record  to 
almost  twice  the  usual  number  of  pages, 
the  several  columns  of  personal  notes — most 
of  them  changes  in  position  or  new  appoint- 
ments— and  the  increasing  number  of 
"Positions  Vacant"  items  in  the  advertising 
section  are  significant  reflections  of  the 
developments  that  are  taking  place.  There 
is  food  for  both  optimism  and  serious  think- 
ing in  respect  to  renewed  activity  along 
construction  lines.  The  labor  problem,  due 
to  restricted  immigration,  may  be  acute. 
Machines  must  be  found  to  do  the  work  of 
men  in  every  possible  task.  The  outlook  for 
the  no-plant  contractor  is  not  bright. 

Florida's  Road  Department 

BY  a  recent  decision  of  the  Florida  Su- 
preme Court,  the  validity  of  the  legisla- 
tive act  creating  a  state  road  department 
and  providing  for  its  expenses  has  been 
established.  There  is  now  no  obstacle  to 
prevent  the  department  from  proceeding 
with  its  work  and  the  appointment  of  the 
salaried  commissioner  authorized  by  the 
act.  That  the  state  will  be  benefited  greatly 
cannot  be  doubted.  The  good  roads  spirit 
in  Florida  is  well  developed.  An  unusual 
element  in  the  public  addresses  at  conven- 
tions and  other  gatherings  is  the  considera- 
tion given  to  the  tourist.  It  is  not  only  for 
the  convenience  of  the  citizens  of  the  state 
that  good  roads  are  urged,  but  for  the  tran- 
sients that  come  and  go,  for  it  is  well  known 
among  those  who  think  that  the  tourist  is 
a  large  factor  in  Florida's  prosperity.  The 
promoters  of  the  movement  have  succeeded 
in  convincing  the  general  public  of  the 
tourist's  value  to  the  extent  that  it  is  will- 
ing to  spend  money  not  only  to  improve  the 
roads,  but  to  beautify  them  as  well. 

Neglect  of  Bridge  Maintenance 

WHEN  a  steel  highway  bridge  located 
where  many  people  cross  it  every  day 
is  allowed  to  deteriorate  through  corrosion 
of  the  main  members  until  final  failure  oc- 
curs when  fully  loaded  with  electric  cars 
and  human  lives,  there  is  pressed  home  once 
more  the  fact  that  criminal  negligence  and 
thoughtless  taking  of  chances  too  often 
mark  city  administrations  in  this  country. 
Fortunately,  in  the  case  of  the  pony-truss 
span  failure  in  Johnstown,  Pa.,  reported  in 
the  news  section  of  last  week's  issue,  no  loss 
of  life  resulted.  If  the  span  had  not  settled 
so  gradually  and  remained  practically  in  a 
vertical  position  without  overturning,  the 
human  sacrifice  would  have  been  sufficiently 
impressive  to  have  startled  even  the  politi- 
cians.   The  present  city  engineer,  it  is  re- 


ported, had  recently  condemned  this  bridge, 
among  others  in  Johnstown,  and  asked  for  an 
appropriation  for  repairs.  As  usual,  noth- 
ing had  been  done.  In  the  Johnstown  bridge 
a  main  diagonal  web  member  had  rusted 
away  near  the  timber  floor  until  only  about 
one-sixth  of  the  original  section  remained. 
This  member,  an  end  diagonal,  probably 
failed  first  and  the  badly  corroded  chords, 
unable  to  carry  the  added  strains,  soon  fol- 
lowed. In  addition  to  lack  of  painting  and 
proper  inspection,  another  simple  and  well- 
known  precaution  in  laying  the  timber  floor- 
ing to  prevent  corrosion  was  neglected.  At 
least  1  in.  clearance  should  have  been  pro- 
vided around  the  steel  to  avoid  water  pock- 
ets and  allow  the  use  of  a  paint  brush. 
Furthermore,  the  bridge  was  originally  de- 
-signed  with  duplicate  trusses  and  cantilever 
sidewalk  on  one  side  only,  without  provision 
for  trolley  tracks  on  the  roadway.  When 
the  single  track  was  laid  it  was  located 
(with  great  engineering  wisdom)  next  to 
the  truss  carrying  the  sidewalk  load.  The 
most  simple  and  elementary  requirements 
of  maintenance  and  inspection  appear  to 
have  been  entirely  neglected. 

Flood  Lesson  at  Rochester 

WHILE  last  week's  flood  of  the  Gene- 
see River  at  Rochester,  N.  Y.,  did  not 
duplicate,  in  loss  of  life  and  property  dam- 
age, the  catastrophe  of  the  Ohio  Valley  in 
1913,  it  established  a  new  high-water  record 
for  that  vicinity  which  is  highly  significant 
in  the  lesson  it  should  teach.  The  moral  is 
forcefully  presented  by  James  P.  Wells  in 
his  analysis  of  the  local  situation  on  page 
476  of  this  issue.  The  sudden  melting  of 
the  deep  blanket  of  snow  which  covered  the 
Genesee  watershed  was  responsible  for  the 
unprecedented  rise  in  the  river.  The  peak 
of  this  year's  flood  is  estimated  at  50,000 
sec.-ft.  as  compared  with  the  largest  pre- 
vious volume  of  45,000  sec.-ft.  recorded  in 
1913.  The  swollen  stream,  passing  through 
the  city  center  and  encountering  obstruc- 
tions in  the  way  of  bridge  piers,  canal 
crossings,  etc.,  inundated  streets  and  rail- 
way tracks,  undermined  pavements,  flooded 
cellars  and  caused  about  $300,000  worth  of 
damage.  Luckily  the  rise  in  temperature 
which  caused  the  snow  to  melt  was  not 
accompanied  by  any  heavy  rainfall.  To  this 
happy  combination  of  circumstances  Roch- 
ester can  attribute  her  escape  from  what 
might  well  have  been  a  calamity.  But  it  is 
entirely  possible  that  a  spring  thaw  and  a 
severe  rainstorm  might  occur  simultane- 
ously, m  fact,  in  March,  1913,  a  precipita- 
tion of  5  in.  was  recorded.  If  a  similar 
amount  of  rain  had  fallen  last  month  to 
augment  the  runoff  from  the  snow  it  is  es- 
timated that  a  100,000  sec.-ft.  flood  would 
have  resulted,  causing  a  repetition  of  the 
scenes  at  Dayton  and  Columbus  three  years 


ago.  Surely  these  facts  should  impress  upon 
the  city  officials  of  Rochester  the  need  for 
proper  flood  prevention  measures.  There  is 
an  opportunity  to  forestall  a  possible  future 
catastrophe  by  prompt  action,  based  upon 
expert  engineering  advice.  The  point  is 
that  such  action,  after  the  next  flood,  will 
be  of  little  avail.  Now  is  the  time  to  take 
this  year's  lesson  to  heart. 

Course  in  Business  Economics 

ALTHOUGH  outside  what  might  be 
called  the  technique  of  engineering,  a 
post-graduate  course  in  business  economics, 
just  opened  at  Harvard  University,  de- 
serves mention.  Leading  to  the  degree  of 
Ph.D.,  the  course  requires  the  usual  resi- 
dence study  of  about  three  years,  subjects 
being  selected  from  a  group  of  thirteen 
titles  embracing  public  finance  and  taxation, 
economic  history,  economics  of  agriculture, 
accounting,  marketing,  foreign  trade,  in- 
dustrial management  and  labor  problems, 
money  and  banking,  transportation,  insur- 
ance, corporate  organization  and  finance, 
and  statistical  method.  All  candidates  for 
the  degree  are  obliged  to  take  a  course  in 
economic  theory.  The  primary  intention  of 
the  new  course  is  to  meet  a  rising  demand 
from  all  parts  of  the  country  for  men  who 
are  qualified  to  teach  business,  not  from  the 
point  of  view  of  tradesmen  who  have 
strayed  into  the  teacher's  chair,  but  from 
that  of  the  economist  who  has  learned  how 
economic  theory  has  been  tested  by  applica- 
tion to  the  concrete  problems  of  modem 
business.  Without  question  the  influence 
of  such  instruction  will  ultimately  be  felt  in 
the  teaching  of  collateral  branches  accom- 
panying both  undergraduate  and  advanced 
courses  in  engineering  in  technical  institu- 
tions, and  will  contribute  to  the  broadening 
of  the  engineer's  training  by  emphasizing 
the  close  relationship  existing  between 
"pure"  economics  and  present-day  business. 

The  Shields  BiU 

FOR  years  this  journal  has  been  urging 
the  need  for  federal  legislation  which 
would  encourage  the  rapid  development  of 
our  wasting  water  powers.  As  is  well 
known  the  only  form  of  permit  which  can 
be  secured  now  is  revocable  at  any  time. 
Under  this  provision  capital  has  been 
deterred  from  water-power  investment.  So 
patent  is  the  present  unfavorable  situation, 
so  apparent  is  it  that  true  conservation  de- 
mands the  utilization  of  energy  now  being 
wasted,  that  the  demand  for  suitable  legis- 
lation is  heard  from  every  quarter.  Year 
after  year  measures  have  been  introduced. 
Much  time  has  been  consumed  in  hearings, 
yet  always  the  pressure  of  legislation  has 
resulted  in  the  measures  dying  with  the 
termination  of  the  sessions.  In  the  fall  of 
1913  the  National  Conservation  Congress 
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met  in  Washington  to  discuss  the  question. 
The  water-power  committee  brought  in  not 
only  majority  and  minority  reports  but  also 
a  set  of  "unanimous  recommendations," 
which  had  the  support  of  the  entire  com- 
mittee. These  recommendations,  too,  were 
the  burden  of  the  majority  and  minority 
reports,  which  differed  from  each  other  and 
from  the  "unanimous  recommendations"  in 
minor  respect  only — and  chiefly  in  the  em- 
phasis which  the  minority  report  laid  on 
the  danger  of  water-power  monopoly.  An 
examination  of  the  Shields  bill,  side  by  side 
with  these  recommendations,  shows  that 
each  of  them  has  been  embodied  in  the 
Shields  bill,  save  only  that  which  provides 
that  the  government  should  reserve  the 
right  of  receiving  a  compensation  for  the 
power  granted.  It  is  the  omission  of  such  a 
reservation  which  has  brought  forth  the 
chief  opposition  to  the  measure.  As  to  this 
matter  there  is  ground  for  argument.  The 
only  reason  for  demanding  such  a  clause  is 
that  the  state  public-service  commissions, 
to  which  the  bill  gives  the  right  of  regulat- 
ing intrastate  rates,  might  be  subservient 
to  the  wishes  of  the  water-power  companies. 
Rates  might  thus  be  set  which  would  fail 
to  return  to  the  public  its  share  of  the 
water-power  benefits.  With  our  present  ex- 
perience in  regulation,  however,  the  danger 
is  rather  that  the  attitude  of  the  commis- 
sions toward  the  companies  will  be  inimical. 
Where  power  is  transmitted  across  state 
boundaries  the  Interstate  Commerce  Com- 
mission would  control  the  rates.  The  real 
injustice  to  the  public  would  come,  in  the 
opinion  of  this  journal,  in  cases  where  a 
power  was  granted  for  the  use,  exclusively 
or  in  large  part,  of  a  single  industry.  And 
this  would  apply  whether  the  industry  re- 
ceived the  grant  directly  or  through  a  sub- 
sidiary. Where  a  power  is  so  granted,  the 
company  may  get  an  inordinate  return  and 
the  public  nothing.  There  should  be  a  clause 
in  the  bill,  therefore,  which  would  allow  the 
government  to  lay  a  tax  on  that  part  of  the 
power  used  by  a  grantee-proprietor  when- 
ever power  so  used  exceeds  40  per  cent  of 
the  total  generated.  With  this  addition  the 
Shields  bill  should  meet  the  hearty  approval 
of  thinking  citizens.  So  amended  it  would 
adequately  protect  the  interests  of  the  pub- 
lic, and  make  it  possible  to  attract  investors. 
The  bill  should  then  receive  favorable  ac- 
tion in  the  House. 


**With  the  Greatest  Possible  Frank- 
ness** 

IN  ITS  issue  of  March  18,  page  377,  the 
Engineering  Record  published  an  edi- 
torial discussion  of  a  communication  ad- 
dressed by  a  past  president  of  the  American 
Society  of  Civil  Engineers  to  the  local  as- 
sociations of  that  body.'  Certain  grievous 
errors  were  pointed  out.  The  past  presi- 
dent in  question  was  Col.  John  A.  Ocker- 
son.  He  has  now,  following  word  from  this 
journal  that  it  would  print  his  comment  on 
the  editorial  referred  to  above,  sent  a  dis- 
cussion which  appears  on  page  490  of  this 
issue. 

The  Engineering  Record  has  printed  let- 
ters from  quite  a  number  of  members  of 


the  society  opposing  the  removal  plan.  It 
has  refrained  from  commenting  on  them, 
holding  that  it  was  well  that  both  sides  be 
given  presentation.  But  when  statements 
are  not  in  accordance  with  the  facts  and 
are  calculated  to  influence  quite  a  number 
of  members,  this  journal  feels  itself  obli- 
gated to  point  out  the  errors.  It  does  so  in 
pursuance  with  Colonel  Ockerson's  own  de- 
clared wish  that  the  matter  be  discussed 
"with  the  greatest  possible  frankness." 

Colonel  Ockerson  persists  in  reiterating 
the  view  expressed  in  his  letter  to  the  local 
associations  as  to  the  relation  which  would 
exist,  should  removal  be  determined  upon, 
between  the  American  Society  of  Civil  En- 
gineers and  United  Engineering  Society. 
He  argues  that  the  United  Engineering  So- 
ciety has  "other  functions"  because  it  is- 
sued the  invitation  to  the  civil  engineers  to 
join  in  the  use  of  the  Thirty-ninth  Street 
building.  This  is  not  an  "other  function." 
It  is  the  function  for  which  the  united  body 
was  organized — to  own  and  manage  the 
building.  The  American  Society  of  Civil 
Engineers  was  to  be  invited  to  use  the 
structure.  Who  but  the  United  Engineering 
Society,  the  owner  and  manager  of  that 
building,  could  have  issued  the  invitation? 
Colonel  Ockerson  shifts  the  argument, 
when  he  infers  that  merger  is  intended  be- 
cause of  what  correspondents  of  the  En- 
gineering Record  have  said.  His  communi- 
cation to  the  local  associations  stated  un- 
equivocally that  the  American  Society  of 
Civil  Engineers  would  in  public  matters  be- 
come subordinate  to  the  United  Engineer- 
ing Society.  That  some  persons  hope  that 
such  will  be  the  case  does  not  affect  the  fact 
that  under  the  charter  and  the  founders' 
agreement  such  is  not  the  case.  Moreover, 
the  national  societies  of  electrical,  mechan- 
ical and  mining  engineers  have  been  in  the 
Engineering  Societies'  Building  for  nearly 
ten  years,  without  surrendering  any  of 
their  rights  or  their  autonomy  (except  as 
to  housing)  to  the  United  Engineering  So- 
ciety. Yet,  despite  this  ten-year  record, 
Colonel  Ockerson  holds  that  this  mainte- 
nance of  autonomy  is  merely  the  Engineer- 
ing Record's  opinion. 

The  letter,  too,  indicates  a  failure  to  un- 
derstand clearly  the  relation  between  the 
United  Engineering  Society  and  the  En- 
gineering Foundation.  While  the  latter  was 
organized  under  the  auspices  of  the  United 
Engineering  Society,  the  management  of 
the  two  organizations  is  separate.  More- 
over, the  societies  which  are  members  of  the 
United  society  do  not  by  themselves  man- 
age the  Engineering  Foundation.  The 
American  Society  of  Civil  Engineers  and 
even  the  general  public  are  represented  on 
the  board  of  management. 

On  the  matter  of  operating  costs.  Colonel 
Ockerson's  figures  are  undoubtedly  those 
which  the  committee  of  the  board  of  direc- 
tion had  in  mind  in  presenting  the  plan  to 
the  membership.  The  Engineering  Record's 
former  criticism  in  this  connection,  there- 
fore, does  not  hold.  Yet  knowing  that  the 
figure  in  question  is  $2,511,  or  even  $3,711, 
the  Engineering  Record  is  ready  to  join 
with  the  committee  of  the  board  of  direc- 
tion in  the  opinion  that  this  is  not  a  "ma- 


terial difference"  when  a  matter  of  such 
moment  is  involved. 

With  Colonel  Ockerson,  this  journal 
agrees  that  the  subject  should  receive  full 
discussion  and  that  it  should  be  viewed 
"with  the  greatest  possible  frankness." 
With  this  object  solely  in  view  it  has  be- 
lieved it  necessary  to  point  out  the  very 
apparent  error  in  Colonel  Ockerson's  posi- 
tion. 


Optical  Determination  of  Stress 

JUST  a  hundred  years  ago  Sir  David 
Brewster,  one  of  the  great  masters  of 
physical  experimentation,  discovered  that 
transparent  materials  become  double  re- 
fracting under  stress,  and  having  a  singu- 
larly practical  mind  he  suggested  that  the 
stresses  in  bridge  arches  could  be  rendered 
visible  and  studied  by  making  a  glass  model 
and  examining  it  in  polarized  light.  The 
suggestion  lay  unutilized  for  many  years, 
but  not  long  ago  it  was  taken  up  abroad 
and  put  to  practical  use.  In  fact  a  French 
engineer  has  recently  studied  a  glass  model 
of  a  proposed  reinforced-concrete  bridge  and 
applied  the  data  obtained  in  an  arch  of  more 
than  300-ft.  span.  In  the  hands  of  several 
English  engineers  the  work  has  been  carried 
even  further,  so  that  it  is  now  possible  to 
obtain  not  only  general  but  specific  and 
quantitative  information  regarding  the 
effects  of  strain  in  structures  and  machine 
parts  of  very  varying  character.  Glass  be- 
ing somewhat  inconvenient  to  use  and  work, 
xylonite,  which  can  be  readily  formed  into 
shape,  has  been  adopted  as  the  best  ma- 
terial. 

The  principle  is  very  simple,  being  merely 
to  form  a  model  of  the  thing  to  be  investi- 
gated in  xylonite  and  then  to  examine  it 
by  polarized  light,  loading  it  or  applying 
stresses  in  various  directions  correspond- 
ing to  those  for  which  it  is  designed.  When 
the  material  is  under  no  strain  the  appara- 
tus is  so  set  up  that  it  is  opaque  to  polar- 
ized light.  On  applying  load  the  internal 
stresses  appear  first  in  faint  luminous 
bands  and  then  in  bands  regularly  varying 
in  color  as  the  stresses  are  increased,  show- 
ing the  exact  effects  produced  in  various 
parts  of  the  model  by  thrusts  or  tensions  or 
twists  applied  in  the  desired  directions. 
Even  the  unaided  eye  can  give  a  fairly  good 
account  of  the  situation,  while  if  more  exact 
measurements  are  desired  the  stresses 
shown  at  any  particular  point  can  be  com- 
pensated by  the  application  to  a  similar 
member  of  a  stress  working  at  right  angles 
to  the  first  until  the  effect  of  the  former  is 
neutralized.  The  result  of  change  of  sec- 
tion in  beams  can  be  thus  very  readily  ex- 
amined and  the  numerical  results  obtained 
in  this  simple  way  are  found  to  check  ex- 
cellently with  those  derived  from  ordinary 
mechanical  experiments  on  similar  forms. 

Many  cases  of  the  distribution  of  stresses 
in  structures  can  be  examined  mathemati- 
cally, but  as  the  situation  grows  more  com- 
plicated analysis  is  increasingly  difficult  and 
finally,  in  dealing  with  complex  forms,  pre- 
determination becomes  extremely  difficult 
if  not  impossible.  By  testing  models  opti- 
cally a  good  idea  can  be  quickly  obtained  of 
the   situation    even    in   the   most    intricate 
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cases,  since  the  distribution  of  the  strains 
due  to  service  can  be  imitated  with  consid- 
erable precision.  Among  the  mechanical 
problems  which  have  been  studied  in  this 
way  are,  for  example,  the  stresses  in  a  pipe 
under  high  pressure,  showing  the  heavy 
stresses  at  the  interior  surface,  falling  off 
in  a  perfectly  definite  way  as  the  exterior  is 
approached,  a  case  which  is,  of  course,  quite 
computable.  An  examination  of  the  effects 
of  rivets  is,  however,  by  no  means  so  easy 
from  the  theoretical  standpoint,  yet  the 
models  show  it  at  once  and  when  the  optical 
data  are  combined  with  those  obtained  with 
the  lateral  extensometer  the  principal 
stresses  can  be  obtained  with  a  very  grat- 
ifying degree  of  precision.  Again  the  con- 
figuration of  irregular  parts  of  machines 
to  produce  the  most  favorable  stress  con- 
ditions can  be  very  quickly  found  and  it  is 
even  practicable,  starting  with  a  model,  to 
cut  it  down  until  the  stress  conditions  be- 
come satisfactory  and  then  to  apply  the  data 
thus  obtained  to  the  actual  structural  ma- 
terial, of  which  the  mechanical  characteris- 
tics are,  of  course,  very  well  known.  In 
cases  where  extreme  lightness  is  necessary 
and  one  has  to  work  with  reduced  factors  of 
safety,  an  experimental  study  of  models  by 
the  optical  method  is  likely  to  give  impor- 
tant information. 

The  whole  matter  has  been  referred  to 
before  in  these  columns,  but  its  progress 
has  been  rather  rapid,  and  engineers  who 
are  working  upon  nice  problems  of  me- 
chanical design  would  do  well  to  follow  up 
the  literature  of  the  subject,  which  is  mostly 
to  be  found  in  the  English  journals,  and 
take  advantage  of  the  facilities  for  inves- 
tigation offered  by  this  method  of  rapid 
analysis. 


The  Daily  Press  and  the  Engineer 

Too  OFTEN  engineers  give  expression 
to  a  feeling  of  resentment  toward  the 
daily  newspapers  because  engineering  sub- 
jects are  not  treated  as  their  importance 
justifies.  That  the  feeling  is  not  war- 
ranted in  many  cases  and  that  the  editors 
are  anxious  to  present  live,  technical  infor- 
mation to  their  readers,  was  well  illus- 
trated a  few  weeks  ago  by  a  heart-to-heart 
talk  between  James  Keeley,  editor  of  the 
Chicago-Herald,  and  the  members  of  the 
Chicago  Trade  Press  Association.  He 
clearly  indicated  that  he  saw  the  need  of 
and  wanted  to  print  trade  and  technical 
news.  The  material,  however,  must  be  fur- 
nished in  the  right  shape.  Engineers  are 
not  accustomed  to  put  very  much  informa- 
tion in  300  words,  but  that  was  Mr. 
Keeley's  specification  as  to  length.  No 
doubt  the  necessity  for  brevity,  coupled 
with  the  inability  of  the  newspaper  staff 
to  condense  a  really  meritorious  engineer- 
ing news  story  into  300  words,  accounts  for 
the  relatively  small  amount  of  such  mate- 
rial handled  by  the  larger  newspapers.  It 
was  the  first  time  a  metropolitan  news- 
paper editor  had  met  with  the  trade  and 
technical  publishers  to  discuss  such  a  topic 
and  the  outcome  means  much  for  the  fields 
they  represent. 

Newspapers  in  smaller  towns  are  not  so 
cramped  for  space  and  the  modus  operandi 


of  getting  engineering  matter  into  them  is 
a  much  easier  problem.  The  editors  of  the 
smaller  cities  also  are  alive  to  the  engi- 
neer's value.  The  Minneapolis  Journal,  for 
instance,  recently  reprinted  from  the  Mem- 
phis Commercial  Appeal  an  editorial  on  the 
necessity  of  giving  engineers  the  money 
and  unhampered  authority  to  solve  the 
Mississippi  levee  problem. 

Much  advice  has  been  given  as  to  just 
how  to  get  engineering  publicity,  but  it 
all  comes  back  to  the  fact  that  publicity  is 
a  commodity  and  must  be  paid  for.  Some 
one  must  compress  the  3000-word  story 
into  the  300-word  paragraph.  The  com- 
pression costs  something,  but  it  is  worth 
the  cost. 


After  the  War 

IT  may  be  premature  to  consider  the  pos- 
sibilities at  the  end  of  the  present  world's 
conflict,  for  it  is  yet  far  from  ceasing.  Still, 
the  attainment  of  peace  seems  not  wholly 
beyond  the  horizon,  and  one  must  look  for- 
ward to  the  time  when  fifteen  million  men 
or  so  return  to  the  occupations  of  peace. 
The  problem  of  dealing  with  the  industrial 
situation  which  will  then  arise  is  enough  to 
appall  the  most  optimistic  of  political  econo- 
mists. The  whole  production  of  the  world 
will  have  to  be  reorganized,  since  it  must 
be  turned  from  the  necessities  of  war  to 
those  of  peace  in  the  shortest  possible  time. 
Every  nation  now  in  the  struggle  will 
emerge  from  it  with  a  terrible  load  of  debt 
and  an  inevitable  burden  of  taxation,  hard 
to  stagger  under  even  in  the  most  pros- 
perous times.  It  will  be  necessary  then  to 
mobilize  all  the  forces  of  industry,  all  the 
resources  of  engineering  and  manufactures, 
to  begin  to  make  good  the  damage  which 
has  been  done. 

Ordinarily  there  is  a  certain  stimulating 
period  of  enthusiastic  relief  which  follows 
war  and  gives  an  impulse  to  this  work  of 
organization.  The  great  task  of  finding 
work  for  the  returning  soldiers  must  be 
planned  long  in  advance  in  order  that  the 
sudden  change  in  conditions  may  not  bring 
complete,  even  if  temporary,  demoraliza- 
tion. The  situation  is  rendered  all  the 
worse  by  the  millions  of  cripples  who  must 
be  given  opportunity  to  earn  a  living.  There 
will  be,  of  necessity,  great  political  changes, 
here  and  there,  perhaps,  of  a  very  revolu- 
tionary character.  The  great  question  as  to 
whether  the  relations  of  the  state  and  the 
citizen  do  not  demand  that  the  powers  of 
the  former  shall  be  marshalled  to  give  a 
chance  for  honest  labor  to  the  latter,  will 
arise  with  a  new  and  imminent  insistence. 
No  economist  yet  has  been  able  to  furnish 
an  adequate  answer,  except  under  imposed 
conditions  which  may  actually  have  passed 
out  of  existence  in  the  present  world  up- 
heaval 

From  the  standpoint  of  the  American  the 
problem  is  less  acute,  but  it  must  be  pointed 
out  that  when  the  war  ends  our  country 
will  confront  a  situation  unique  in  its  polit- 
ical and  industrial  history,  less  menacing 
than  that  abroad,  but  certainly  to  be  given 
the  gravest  consideration.  In  the  first 
place,  this  country  has  recently  passed 
through  a  period  of  some  depression,  later 


built  up,  perhaps,  into  an  ephemeral  pros- 
perity by  the  enormous  amount  of  manu- 
factures and  exports  directly  or  indirectly 
resulting  from  the  removal  of  fifteen  or 
twenty  million  Europeans  from  the  field  of 
productive  labor.  This  particular  sort  of 
prosperity  must  necessarily  terminate  with 
the  war.  Even  now  the  slightest  rumor  of 
peace  sends  a  certain  group  of  stocks  down- 
ward, and  the  great  factories  all  over  the 
country,  which  are  working  overtime,  even 
twenty-four  hours  a  day,  on  war  orders, 
must  look  forward  to  a  sudden  cessation  of 
activities,  a  dropping  back  to  normal  or  less 
than  normal  output,  except  in  so  far  as  our 
own  necessary  and  sorely  needed  prepara- 
tions for  defense  may  serve  for  a  time  to 
soften  the  shock.  The  certain  results  will 
be,  merely  for  the  reasons  already  men- 
tioned, acute  labor  troubles,  the  undoubted 
reduction  of  war  wages,  and  superimposed 
on  this  the  most  violent  of  competition  from 
the  European  nations  striving  desperately 
to  employ  their  men. 

It  is  perfectly  safe  to  say  that  every 
factory  now  left  standing  will  be  pushed 
into  work,  and  the  several  governments  will 
probably  be  driven  to  extraordinary  meas- 
ures of  aid  to  encourage  shattered  capital 
and  demoralized  labor  into  an  alliance  for 
their  mutual  safety.  This  again  reacts  on 
the  industrial  situation  here,  of  which  a 
still  more  serious  phase  is  extremely  likely 
to  appear  in  the  suddent  onset  of  a  great 
wave  of  immigration  from  countries  sorely 
burdened  with  taxes  and  offering  but  slight 
inducements  to  the  laborer.  However  com- 
placently one  may  look  at  the  good  results 
of  the  immigration  in  the  first  half  of  the 
nineteenth  century,  he  must  sorrowfully 
admit  that  the  additions  of  the  second  half 
were  relatively  less  valuable,  ultimately  end- 
ing in  abnormal  increase  in  unskilled  labor 
which  has  had  a  somewhat  demoralizing 
result  on  industry.  At  the  present  time  it 
is  perfectly  clear,  whatever  views  one  may 
have  about  immigration,  that  the  end  of  the 
war  will  see  an  army  of  the  unemployed 
many  times  greater  than  any  force  of  sol- 
diery that  the  United  States  ever  put  into 
the  field. 

To  meet  this  situation  will  require  the 
utmost  skill  and  foresight  in  industrial  or- 
ganization and  in  statesmanship.  It  seems 
almost  inevitable  that  the  danger  should  be 
met,  at  least  temporarily,  by  arbitrary  bar- 
riers to  check  the  predatory  onslaught  of 
both  goods  and  labor.  It  will  be  no  time  to 
let  down  the  bars  and  invite  ferocious  com- 
petition in  manufactures  or  among  those 
who  produce  them.  The  sooner  our  states- 
men awaken  to  the  sense  of  the  responsibil- 
ity that  confronts  them  and  realize  that  an 
industrial  situation  is  arising  which  never 
has  been  paralleled  in  kind  or  degree  in  the 
whole  history  of  the  world,  the  better  chance 
America  has  of  escaping  actual  disaster. 
It  is  idle  to  speak  of  precedents  derived 
from  the  experience  of  petty  wars  when 
manufacture  was  unorganized  and  trans- 
portation undeveloped.  There  will  be  no 
escape  from  the  most  colossal  industrial 
struggle  which  the  imagination  can  outline, 
and  woe  to  that  country  which  does  not 
make  ready  to  defend  its  industrial 
frontiers. 
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How  Buildings  Were  Appraised  in  Revaluation 
of  Real  Property  of  Los  Angeles 

Requirement  That  Entire  County  Be  Covered  in  Ten  Months 
Necessitated  Unusual  Field  and  Office  Organization  and  Methods 

By  J.  C.  BANNISTER 
Building  Valuation  Engineer,  Joint  Bureau  of  Appraisal,  Los  Angeles 


TO  OBTAIN  an  equalization  of  values  of 
real  property  throughout  the  city  and 
county  of  Los  Angeles  along  the  lines  of 
recent  study  and  investigation,  a  Joint 
Bureau  of  Appraisal  is  just  completing  a 
ten  months'  revaluation  of  the  land  and 
buildings.  The  work  has  been  done  under 
the  general  direction  of  James  G.  Stafford, 
superintendent  of  the  bureau.  Alexander 
MacKeigan  had  charge  of  the  valuation  of 
the  land.  The  valuation  of  the  buildings, 
to  which  this  article  will  be  confined,  was 
under  the  direction  of  the  writer.  In  de- 
vising a  system  for  the  valuation  of  build- 
ings it  was  necessary  to  originate  a  plan 
of  action  to  suit  the  needs  of  the  situation 
and  the  means  at  hand  for  accomplishing 
the  results.  However,  the  general  plan 
adopted  was  similar  also  to  those  used  else- 
where and  was  briefly  to  obtain  the  cost 
of  reproduction  based  on  unit  foot  esti- 
mates made  by  competent  men  in  the  field 
with  all  necessary  data  before  them,  and 
then  to  apply  percentages  of  depreciation 
to  fit  the  various  cases. 

Values  for  Assessment  Purposes 

Before  entering  upon  a  discussion  of  the 
methods  used  it  will  be  necessary  to  out- 
line briefly  the  special  features  required 
of  values  fixed  for  assessment  purposes.  In 
general  it  was  necessary  to  allow  far  less 
latitude  in  the  matter  of  personal  judgment 
on  the  part  of  the  appraiser  than  is  allowed 
in  ordinary  appraisal,  for  two  reasons : 
First,  the  time  available  was  so  short  as 
to  preclude  the  expenditure  of  more  than 
a  very  small  amount  of  time  in  the  ap- 
praisal of  any  one  building,  hence  it  was 
necessary  to  use  some  method  which  would 
permit  a  very  rapid  exercise  of  judgment 
in  the  matter  of  fixing  values;  second,  since 
the  average  taxpayer  justly  wants  to  know 
the  why  and  wherefore  of  values  fixed  on 
his  property  in  relation  to  that  of  his  neigh- 
bor, it  was  necessary  to  have  suflSciently 
rigid  rules  for  the  placing  of  these  values 
to  insure  the  department  against  criticisms 
on  the  fairness  of  the  methods  used.  Hence, 
flexibility  was  necessarily  sacrificed  to  a 
certain  extent. 

Building  Classification  and  Schedule 

The  first  task  was  the  preparation  of  a 
classification  covering  the  various  tjTJes  of 
buildings  to  be  encountered,  and  a  schedule 
of  unit  prices  to  fit  each  type.  It  was  nec- 
essary that  this  schedule  should  be  flexible 
enough  to  allow  a  certain  amount  of  exer- 
cise of  judgment  on  the  part  of  the  man 
fixing  the  unit  cost,  and  yet  to  provide  a 
definite  basis  for  reference  in  cases  of  dis- 
pute. With  this  in  view  the  schedule  was 
worked  up  with  the  idea  of  fixing  certain 
standards  of  value  from  which  prices  might 
be  applied  to  like  structures  with  slight  nec- 
essary deviations  one  way  or  another. 

From  his  own  experience,  and  with  the 
aid  of  data  in  his  possession,  the  writer 
compiled  this  schedule  of  costs  and  veri- 
fied it  by  a  series  of  detailed  estimates.  In 
every  instance  the  result  aimed  at  was  a 
value  for  each  building  which  would  rep- 


resent the  average  of  the  few  low  bids 
which  a  number  of  contractors  would  make 
on  the  building  under  normal  conditions, 
and  with  prices  of  labor  and  material  at 
the  average  level  taken  over  the  last  five 
years.  A  copy  of  the  classification  was  sent 
to  a  number  of  the  contractors  of  the  com- 
munity, with  a  request  that  they  fill  in  the 
blank  spaces  provided  for  the  cost  factor 
according  to  the  dictates  of  their  experi- 
ence and  such  data  as  were  in  their  posses- 
sion.    This  classification  consisted  of  brief 
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specifications  covering  each  type  of  build- 
ing, and  each  class,  just  sufficient  for  the 
average  builder  or  architect  to  be  informed 
of  the  kind  of  building  intended  to  be  val- 
ued. The  responses  to  this  request  seemed 
to  indicate  that  generous  consideration  had 
been  given  the  answers  put  down.  The 
results  were  tabulated  and  the  averages 
struck. 

The  value  of  the  results,  however,  was 
considered  to  be  not  in  the  averages,  as 
they  were  more  or  less  distorted,  due  to 
the  fact  that  a  range  of  value  was  asked 
for  for  each  class.  The  individual  ideas  as 
expressed  showed  what  the  extreme  range 


for  any  one  type  should  be,  and  the  inter- 
mediate factors  for  each  class  could  be 
interpolated.  This  check  on  the  original 
schedule  as  arranged  by  the  writer  proved 
of  immense  value  in  the  ultimate  working 
out  of  the  system,  as  reference  was  made 
directly  to  the  contributor,  whose  values 
showed  an  unusual  variation,  and  the  en- 
suing discussion  often  proved  of  controlling 
importance. 

Application  of  Cost  Factors 

A  few  of  the  rules  of  application  of  the 
cost  factors  should  be  stated  in  order  to 
show  more  clearly  the  items  taken  into  con- 
sideration. Where  a  cost  factor  is  applied 
on  a  square  foot  basis,  the  entire  floor  area 
exclusive  of  the  basement  is  included, 
porches  being  considered  as  floor  area. 
Basements,  where  they  occur,  are  usually 
very  small,  and  are  to  be  figured  at  a 
definite  price  per  cubic  foot,  depending  on 
the  amount  of  finish  and  the  construction 
of  the  walls.  The  cube  of  a  building  em- 
bodies that  volume  between  the  bottoms  of 
the  average  footings  and  the  tops  of  the 
average  fire  walls.  Neither  light  wells  nor 
open  courts  of  small  area  are  deducted. 

Physical  Depreciation 

Having  a  fair,  reasonable  basis  for  the 
calculation  of  the  cost  of  reproduction,  the 
next  step  was  the  establishment  of  a  meth- 
od for  arriving  at  a  percentage  to  apply  for 
the  natural  or  physical  deterioration  occur- 
ring in  buildings  of  the  various  types.  It 
should  be  made  clear  that  this  depreciation 
includes  nothing  but  the  natural  decay  of 
material  comprising  the  structure,  and 
contains  no  element  of  obsolescence.    It  is 


Table   1 — Mean  Life  of  BniLDiNOS — Brick  Apart- 
ment,  Class   "C" 

I                 c  IXC 
Life             Cost 
relative       relative 

to  75  yr.,  to  total  cost  Cost 
Material                      per  cent     of  building      of  items 

Foundations    100                 11  11,100 

Masonry     100                  16  1,«00 

Bteel    100                  11  1,100 

Lumber    50                 20%  1,025 

Ornamental   iron    ...        50                    2^  125 

Plaster   50                 10  500 

Partitions    50                    2  100 

Electric   wiring    ....        33                   3  100 

Painting   10                   3  SO 

Plumbing 33                 12  400 

Heating    33                     4  1S2 

Marble  and   Tile 25                   5  US 

100  $6,337 
6337 

=  63.37  per  cent  of  73   yr.,  or  a  mean   life  of 

100 

47%   yr. 


based  on  the  length  of  life  of  the  building, 
taking  into  consideration  the  various  ele- 
ments of  which  it  is  composed,  and  upon 
its  present  state  of  repair. 

For  working  out  a  table  for  this  depre- 
ciation various  methods  were  resorted  to. 
The  first  step  was  the  determination  of  the 
average  length  of  life  of  the  different 
buildings  according  to  the  classifications 
adopted.  There  are  considerable  data  avail- 
able on  this  subject  based  upon  observation 
and  experience  in  different  parts  of  the 
country.  However,  the  unusual  climatic 
conditions  encountered  in  Los  Angeles,  to- 
gether with  the  mushroom-like  growth  of 
the  country,  which  has  introduced  a  class 
of  buildings  adapted  to  rapid  and  cheap 
construction,  present  problems  not  met  with 
elsewhere. 

Length  of  Life 

From  a  close  study  of  the  buildings  of 
this  city  and  from  such  local  data  as  were 
obtainable,   a   fair  idea   of  the  length  of 
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life  of  all  types  of  buildings  was  reached. 
This  necessitated  the  actual  checking  up  of 
buildings  of  known  age  and  in  varying 
states  of  repair,  and  the  delving  into 
records  of  buildings  known  to  have  been 
wrecked  on  account  of  their  being  unin- 
habitable, and  then  deriving  an  average 
length  of  life.  To  check  this  rather  in- 
definite method  a  solution  suggested  by  R. 
P.  Bolton  in  his  "Building  for  Profit"  was 
used.  This  method  involves  the  use  of  de- 
tailed estimates  of  a  series  of  buildings  of 
each  class  as  in  Table  1. 

The  lengths  of  life  given  the  various 
items  in  these  computations  were  deter- 
mined from  observations  of  various  cases 
and  from  upkeep  records  of  various  build- 
ings in  this  city.  The  ratio  which  each 
part  bears  to  the  whole  is  most  readily  ex- 
pressed in  terms  of  its  monetary  value,  as 
the  quantities  do  not  relate  to  each  other 
in  any  common  terms,  except  that  of  money. 
While  the  cost  is  not  related  directly  to  the 
length  of  life  of  the  building,  yet,  as  the 
aim  is  to  find  the  proper  falling  off  of  value 
due  "to  structural  deterioration,  the  assump- 
tion is  very  nearly  correct. 

This  operation  was  gone  through  with 
for  a  large  number  of  buildings,  and  a  gen- 
eral average  taken.  The  results  thus  ob- 
tained were  given  the  greatest  weight  in 
determining  the  final  results,  which  are 
given  in  table  2. 

A  study  of  these  results  showed  that  for 
all  buildings  other  than  those  of  frame  con- 
.struction  the  length  of  life  given  corre- 
.sponds  very  closely  with  those  used  in  doing 
similar  work  in  other  cities,  and  by  such 
authorities  as  Bernard,  Sommers  and  the 
Wisconsin  Tax  Commission. 

No  building  is  given  complete  deprecia- 
tion, for  obviously  so  long  as  it  is  habitable 
it  is  of  some  value  from  a  structural  stand- 
point. Hence  80  per  cent  was  arbitrarily 
adopted  as  the  maximum  depreciation  al- 
lowed. There  are  insufficient  data  on  hand 
to  determine  the  length  of  life  of  buildings 
of  the  fireproof  variety,  as  none  of  them  are 
of  sufficient  age  to  warrant  any  deduc- 
tions. After  various  estimates  had  been 
made  by  all  known  methods,  the  final 
decision  was  for  a  depreciation  of  1  per 
cent  per  year  for  all  types  of  fireproof 
construction. 

Rapid  Depreciation  of  Frame  Buildings 

The  rapid  depreciation  allowed  for  frame 
buildings  is  due  to  the  fact  that  a  large 
proportion  of  these  buildings  was  con- 
structed and  sold  direct  to  the  public  by 
investment  and  building  companies.  They 
were  built  for  quick  sales  and  were  for  the 
most  part  of  the  bungalow  type,  which  has 
been  very  popular  with  the  homeseeking 
people  who  come  to  Los  Angeles.  They  are 
that  type  of  house  which  presents  a  fair 
appearance  to  the  untrained  observer,  but 
which  is  literally  "thrown  together."  Pro- 
tection from  the  elements  is  not  a  factor  of 
design,  and  in  the  majority  the  joints  will 
open  up  while  they  are  to  all  intents  and 
purposes  new  buildings. 

Another  deteriorating  effect  is  the  result 
of  the  extremes  of  wet  and  dry  weather 
which  prevail  in  the  different  seasons.  The 
humidity  during  at  least  seven  months  of 
the  year  is  very  low,  and  during  the  re- 
maining months  an  average  of  nearly  16  in. 
of  rain  falls  each  season.  This  has  its 
effect  on  exposed  timber,  and,  while  not  so 
Bevere  as  that  imposed  in  other  climates, 
is  still  a  factor  carrying  some  weight  when 
taken   in  conjunction  with  lax  methods  of 


protecting  the  structural  parts  of  the  wood 
frame. 

Lower  Rate  for  Residences 

The  term  of  life  for  residences  is  given 
as  somewhat  longer  than  for  bungalows. 
This  is  simply  because  the  builders  of  the 
two-story  class  of  houses  are  somewhat 
more  removed  from  the  idea  of  "shacks" — 
that  is  to  say,  these  buildings  are  usually 
of  better  construction;  their  structural 
parts  are  more  protected  and  heavier, 
and  the  workmanship  and  material  are 
of  a  better  and  more  permanent  char- 
acter. 

Observers  of  this  depreciation  table  will 
doubtless  notice  the  high  percentage  of  de- 
duction allowed  for  bungalows  and  resi- 
dences for  the  first  year  of  their  life.    This 


two  assessors  which  they  have  under  ad- 
visement. 

This  plan  which  seems  by  all  means  the 
most  feasible  is  as  follows:  Those  sections 
of  the  city  which  have  developed  a  high 
utility  for  either  retail  business,  apart- 
ments or  industrial  purposes  have  been  dis- 
tricted according  to  the  degree  of  obso- 
lescence occurring  in  the  different  sections, 
and  the  proper  percentages  marked  on  the 
map  for  each  district,  for  buildings  used  for 
residence  purposes  only.  For  buildings  of 
other  types  it  has  been  found  impossible  to 
follow  any  prescribed  form  of  procedure, 
each  case  presenting  so  many  different  fea- 
tures as  to  preclude  the  making  of  a  rule 
which  would  fix  arbitrarily  the  amount  to 
deduct. 

For  the  purpose  of  fixing  the  percentages 
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was  thought  necessary  on  account  of  the 
fact  that  when  the  "brand  newness"  of  a 
building  used  as  a  home  is  gone  there  is  a 
noticeable  falling  off  in  the  demand  for  it. 
This  is  doubtless  the  experience  of  the  real- 
estate  men  in  all  parts  of  the  country,  but 
it  is  especially  true  in  Los  Angeles  because 
of  the  fact  that  there  are  always  new  homes 
available,  and  at  terms  alluring  enough  to 
preclude  much  thought  of  a  second-hand 
purchase. 

Obsolescence 

The  last  step  in  the  preparatory  work 
was  to  devise  a  method  for  allowing  a  de- 
preciation for  that  subtle,  elusive  factor  of 
building  valuation  which  has  been  called 
obsolescence.  At  the  present  time  the  final 
decision  on  this  subject  is  pending,  a  ten- 
tative plan  having  been  submitted  to  the 


to  deduct  in  the  different  residence  districts 
a  close  study  was  made  of  property  sales, 
and  from  a  comparison  of  sales  made  of 
improved  property  with  those  of  unim- 
proved it  was  possible  to  arrive  at  amounts 
which  seemed  to  fit  the  actual  conditions. 
The  cause  of  the  falling  off  in  value  of 
residences  in  the  districts  referred  to  was 
chiefly  two-fold:  First,  the  value  of  the 
land  had  increased,  due  to  the  character 
of  surrounding  improvements,  they  being 
of  a  kind  which  served  a  higher  utility, 
either  business,  industrial  or  apartments, 
thus  making  the  total  value  of  the  prop- 
erty such  that  the  rental  from  a  residence 
thereon  failed  to  pay  an  adequate  income 
on  the  investment;  second,  the  presence  of 
this  property,  of  a  different  utility  in  many 
instances,  made  the  surrounding  property 
undesirable   from    a    residence   standpoint, 
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it  being  impossible  to  sell  property  in  the 
neighborhood  for  residence  purposes.  Thus 
the  only  utility  for  buildings  of  this  kind 
was  for  rooming  houses,  or  they  were  some- 
times converted  into  flats,  in  a  vain  effort 
to  preserve  their  economic  value. 

The  argument  has  been  advanced  to  the 
writer  that  because  one  of  these  buildings 
was  earning  a  higher  income  than  one  sim- 
ilar in  a  different  location,  the  value  of  the 
former  was  appreciated  rather  than  other- 
wise. It  appears  that  many  people  often 
lose  sight  of  the  fact  that  real  property 
embodies  the  land  and  all  that  is  perma- 
nently affixed  thereto.  The  investment  must 
be  considered  as  a  whole  and  not  in  part, 
and  if  the  income  fails  to  meet  the  expenses 
of  holding,  it  is  a  certainty  that  the  prop- 
erty is  not  properly  improved,  or  that  the 
owner  is  counting  on  the  speculative  element 
in  the  land  to  yield  him  an  adequate  return 
from  his  investment. 

Rapid  Shifts  in  Business  Centers 

The  rapid  growth  of  Los  Angeles  is  again 
responsible  for  introducing  a  variable  fac- 
tor into  the  general  formulas  of  appraisal. 
This  is  due  to  the  rapid  shifts  in  the  busi- 
ness centers  made  necessary  by  a  large 
increase  in  population,  and  the  consequent 
outgrowing  of  quarters  which  had  been 
deemed  sufficient  for  a  much  greater  length 
of  time  than  they  actually  were.  This  is 
particularly  true  of  the  business  buildings, 
there  being  any  number  of  structures  in 
the  older  parts  of  the  city  in  a  fair  state 
of  repair  which  are  not  serving  the  pur- 
pose for  which  they  were  designed,  because 
the  location  is  not  adapted  to  that  purpose. 
Many  of  them  are  standing  idle,  and  some 
are  partially  serving  a  perverted  utility. 


In  dealing  with  cases  of  this  kind  there 
is  only  one  method  of  procedure,  and  that 
is  the  exercise  of  judgment  guided  by  a 
thorough  study  of  each  individual  case. 

Operation  of  the  System 

Before  it  was  possible  to  begin  actual 
operations  it  was  necessary  to  devise  suit- 
able blanks  for  the  keeping  of  field  notes 
and  for  the  handling  of  the  large  mass  of 
data  and  computations  necessary.  The  slips 
illustrated  herewith  indicate  the  method 
used  in  the  collection  of  the  information 
pertaining  to  the  establishment  of  records 
and  for  applying  the  cost  factors.  The 
field  men  were  divided  into  two  groups: 
Those  who  measured  and  described  the 
buildings  and  made  the  necessary  sketches, 
and  those  who  applied  the  cost  factors  ac- 
cording to  the  schedule. 

The  first  of  these  groups  worked  in  crews 
of  two  men  each.  They  were  required  to 
approach  the  occupants  of  each  building 
and  gain  from  them,  and  from  a  personal 
inspection  of  the  interior,  the  required  in- 
formation. This  was  usually  done  by  one 
man  while  the  other  busied  himself  with 
taking  the  measurements  and  getting  the 
outside  information.  To  this  end  the  first 
man  worked  one  building  ahead  of  the 
second,  turning  over  the  slip  with  the  in- 
side information  complete. 

Measurements  were  taken  to  the  nearest 
foot,  and  the  measurer  used  an  awl  or  other 
sharp  instrument  which  he  stuck  into  the 
building  or  the  ground  to  hold  the  end  of 
his  tape.  Cloth  metallic  tapes  were  found 
to  be  the  most  practicable,  as  when  steel 
tapes  were  used  breaks  were  so  frequent  as 
to  affect  materially  the  amount  of  work 
done,  as  well  as  being  a  considerable  item 


of  expense.    The  metallic  tapes  were  lighter 
and  sufficiently  accurate  for  the  purpose. 

The  men  who  did  this  work  were  selected 
because  of  past  experience  in  building 
work.  Architects,  estimators  and  contract- 
ors being  plentiful  owing  to  the  depression 
in  this  field,  a  number  of  excellent  men  were 
found. 

Pricing 

Men  who  were  capable  of  "pricing"  were 
more  difficult  to  find,  and  required  a  large 
amount  of  training  before  they  were  quali- 
fied to  do  this  work.  Even  after  a  consid- 
erable time  spent  at  this  work  it  was  fre- 
quently necessary  to  spend  a  few  hours  in 
the  field  with  them  in  order  to  maintain  the 
same  standards  uniformly  throughout.  Lit- 
tle difficulty  was  experienced,  however,  with 
buildings  requiring  a  cost  factor  less  than 
$1.50  per  square  foot.  Above  this  figure 
frequent  checkings  were  necessary,  and 
when  the  price  applied  was  more  than  $2 
per  square  foot  it  was  a  rule  to  have  all 
such  work  checked  by  a  second  person.  It 
was  found  advisable  to  have  two  men  work 
together  through  a  district  which  contained 
a  large  number  of  expensive  buildings,  as 
the  discussion  sure  to  ensue  in  regard  to 
the  proper  prices  always  resulted  in  greatly 
increased  accuracy  of  the  work  done. 

It  should  be  interesting  to  note  some  of 
the  factors  which  were  always  considered 
in  fixing  a  unit  price  on  any  building.  The 
factor  which  has  the  greatest  influence  is 
what  might  be  termed  the  amount  of  con- 
centration of  material,  or  the  degree  of  com- 
pactness of  the  structure.  A  failure  to 
gage  this  factor  properly  means  failure  in 
the  final  result.  The  general  appearance  is 
a  matter  of  relatively  small  importance,  and 
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it  was  this  difficulty  that  the  men  who  did 
the  pricing  had  the  greatest  trouble  in  over- 
coming. To  aid  the  pricers  the  areas  of  the 
buildings  were  computed  in  the  office  before 
being  priced,  and  then  with  the  aid  of  a 
pocket  slide  rule  such  items  as  plumbing 
fixtures,  patent  built-in  beds  and  other 
items  of  the  structure  could  be  gaged  by 
computing  the  amount  of  floor  area  per 
fixture,  or  per  apartment  or  room. 

Effect  of  Story  Height 

With  this  same  idea  of  concentration  the 
question  of  story  height  belongs.  This,  in 
the  writer's  opinion,  has  the  greatest  in- 
fluence upon  cost  of  any  of  the  items  men- 
tioned. An  instance  of  this  may  be  cited 
in  the  case  of  two  office  buildings  known  to 
the  writer.  They  are  both  built  to  the  limit 
of  height  for  steel  frame  buildings  in  this 
city;  that  is,  150  ft.  above  the  sidewalk. 
One  has  eleven  stories  in  this  height,  and 
the  other  fourteen.  The  first  is  a  very  ex- 
pensive building  as  regards  decoration  and 
interior  finish,  while  the  second  is  very 
plain,"  and  almost  cheap  in  these  regards. 
The  first  cost  29.5  cents  and  the  second  35.2 
cents  per  cubic  foot.  There  is  nothing  to 
which  to  attribute  the  20  per  cent  advance 
other  than  to  the  small  story  height  of  the 
second  building. 

In  all  the  pricing  the  men  were  required 
to  adhere  strictly  to  the  schedule,  as  in  no 
other  way  could  uniform  standards  be  main- 
tained. Whenever  it  was  thought  neces- 
sary to  deviate  from  this  schedule  the  mat- 
ter was  referred  to  the  head  of  the  depart- 
ment for  consideration.  This  only  applied, 
of  course,  when  the  building  was  such  as  to 
demand  a  price  beyond  the  extreme  limits 
of  all  the  classes  of  any  one  type. 

Office  Computations 

With  the  cost  factors  properly  applied, 
the  next  step  was  to  turn  the  description 
slip  over  to  the  office  force  for  computation. 
This  process  of  computation  was  divided 
into  four  steps.  First,  the  areas  of  the 
buildings  were  computed,  as  before  noted, 
and  the  percentage  of  depreciation  was  set 
down  in  its  proper  place.  Also,  the  base- 
ments were  computed  at  a  uniform  rate  per 
cubic  foot,  this  rate  depending  on  the  com- 
pleteness of  the  finish,  and  the  kind  of 
walls.  In  residences  the  heating  plant  was 
also  figured  separately  and  set  down  in  the 
place  provided  on  the  slip.  Basements  and 
heating  plants  in  frame  residences  were 
figured  separately,  because  a  very  large 
number  of  buildings  of  this  type  have  noth- 
ing of  the  kind  in  their  make-up. 

This  work  was  all  done  by  one  man,  and 
was  then  entirely  checked  by  a  second,  it 
being  found  necessary  to  go  over  one  per- 
son's work  completely  in  order  to  insure 
accuracy.  The  remainder  of  the  work  was 
done  on  a  computing  machine,  operated  by 
skilled  girls. 

During  the  course  of  the  computations 
numerous  errors  were  discovered  which  had 
been  made  by  the  field  men  in  the  collection 
of  the  data.  These  errors  were  mostly  of 
omissions,  but  it  was  necessary  to  have  two 
men  continually  in  the  field  for  the  purpose 
of  correcting  these  mistakes.  The  greatest 
difficulty  was  encountered  in  obtaining  the 
exact  locations  of  the  various  buildings; 
that  is,  the  legal  descriptions  of  the  prop- 
erty upon  which  they  were  located. 

"The  filing  of  these  slips  completed  the 
process  of  valuation,  and  the  files  were 
turned  over  to  the  assessors  for  entry  on 
their  rolls. 


Favors  Federal  Department 
of  Public  Works 

C.  E.  Grunsky  in  Paper  Before  Inland  Water- 
ways  Congress   Presents   Advantages   of 
Consolidating  Engineering  Branches 
of  the  Government 

BELIEVING  that  if  the  people  of  the 
country  understood  the  problem,  it 
would  not  be  long  before  some  one  of  the 
Cabinet  positions  was  replaced  by  a  secre- 
tary of  public  works,  C.  E.  Grunsky,  con- 
sulting engineer,  San  Francisco,  argued  in 
favor  of  a  federal  department  of  public 
works  before  the  recent  Inland  Waterways 
Congress  in  San  Francisco.  He  pointed  out 
the  lack  of  interrelation  and  co-operation 
between  various  bureaus  and  other  sub- 
divisions of  the  Government  engaged  in  en- 
gineering work.  Co-ordination  of  these 
branches  would,  in  his  judgment,  result  in 
increased  efficiency,  not  alone  due  to  lower 
costs,  but  to  the  better  results  that  would 
follow  from  the  definite  responsibility  that 
would  fall  upon  such  a  department. 

The  following  extract  from  his  address 
indicates  the  branches  which  he  believes 
should  be  united  under  one  head,  and  states 
briefly  the  advantages  which  he  expects 
would  result  therefrom: 

Army  Engineer  Corps 

The  nearest  approach  in  our  scheme  of 
government  organization  to  such  a  depart- 
ment is  the  Engineer  Corps  of  the  army. 
The  men  trained  at  West  Point  who  qualify 
as  engineers  are  placed  in  charge  of  mili- 
tary defenses  and  of  the  nation's  river  and 
harbor  work.  Their  record  is  an  enviable 
one  and  the  magnitude  of  the  enterprises 
which  they  direct  entitles  the  Engineer 
Corps  to  first  consideration  when  a  Depart- 
ment of  Public  Works  is  to  be  organized. 

Personally,  based  on  fair  experience, 
some  of  which  was  gained  in  close  contact 
with  members  of  the  Cabinet,  I  am  con- 
vinced that  if  the  country  understood  the 
problem  it  would  not  be  long  before  some 
one  of  the  Cabinet  positions  were  replaced 
by  a  secretary  of  public  works. 

Scope  of  Department 

In  such  a  department  the  employment  of 
the  engineer  staff  insofar  as  permanent  po- 
sitions are  concerned  should  be  for  life. 
The  accessions  to  the  staff  from  West  Point 
should  be  supplemented  from  the  engineer- 
ing schools  of  recognized  standing.  There 
should  be  uniformity  of  rank  regardless  of 
the  school  at  which  the  engineer  was 
trained.  But  there  would  naturally  be  some 
distinction  in  the  requirement  of  military 
service. 

It  will  not  be  necessary  to  go  further  into 
detail  beyond  indicating  some  of  the  bu- 
reaus that  would  naturally  be  assigned  at 
once  to  such  a  department.  There  would 
be  the  Engineer  Corps  of  the  army,  and 
the  Reclamation  Service,  the  Isthmian  Canal 
Commission,  the  Alaska  Railway  Commis- 
sion, the  Coast  and  Geodetic  Survey,  the 
Water  Resources  Branch  of  the  Geological 
Survey,  the  office  of  the  Supervising  Archi- 
tect, now  under  the  Secretary  of  the  Treas- 
ury; the  valuation  bureau  of  the  Interstate 
Commerce  Commission,  and  no  doubt  other 
bureaus,  with  later  additions  of  those  that 
are  likely  to  be  created  to  handle  swamp- 
land reclamation  and  road  work.  All  of  such 
bureaus  naturally  belong  in  a  Department 
of  Public  Works  where  their  activities 
would  be  properly  co-ordinated,  and  where 


such  co-ordination  would  result  in  increased 
efficiency  not  alone  due  to  lesser  cost,  but 
because  of  the  better  results  that  would 
follow  from  the  general  and  definite  respon- 
sibility falling  upon  such  a  department. 


Rail  Failures  Ascribed  to 
Poor  Quality  of  Steel 

W.    C.    Cushing    Presents    Results   of    Studies 

Showing    That    Segregation    of    Elements 

Is  a  Large  Factor — Remedies  Proposed 

THE  result  of  a  long  series  of  studies  of 
the  causes  of  rail  failures,  continued 
since  1911,  were  presented  by  W.  C.  Gush- 
ing, of  Pittsburgh,  Pa.,  in  a  paper  of  145 
pages,  presented  before  the  recent  annual 
convention  of  the  American  Railway  Engi- 
neering Association  in  Chicago.  From  his 
summary  the  following  abstract  has  been 
taken  to  indicate  the  principal  causes  of  de- 
fective heads  and  of  broken  rails,  and  the 
remedies  proposed. 

Segregation 

Defective  heads  are  nearly  always  accom- 
panied by  a  poor  quality  of  metal,  and  the 
segregation  of  the  elements  carbon  and 
phosphorus  is  for  the  most  part  responsi- 
ble for  the  trouble.  Brittleness  and  hard- 
ness nearly  always  follow  segregation,  and 
the  sulphur  is  in  many  cases  found  to  be 
rather  higher  than  the  average. 

It  would  appear  that  the  removal  of  slag 
could  be  accomplished  by  better  care  in 
tapping  the  furnace  stack  and  pouring  from 
the  ladles,  plenty  of  time  being  allowed  for 
it  to  come  to  the  surface  in  each  operation. 

It  should  be  no  more  than  necessary  to 
call  attention  to  the  defective  heads  with 
pieces  of  old  tie-plates  and  other  scrap  ma- 
terial in  them  to  put  a  stop  to  the  practice 
of  using  that  method  for  protecting  the 
stool  of  the  ingot  mold  from  cutting,  yet 
instances  of  this  have  been  found  in  rails 
rolled  since  1909,  when  such  complaints 
were  first  made. 

As  the  percentage  of  phosphorus  is  nearly 
always  above  the  limit  of  0.10  in  cases  of 
split  heads,  the  use  of  open-hearth  steel  will 
control  the  evil  effects  of  that  element. 

Control  of  the  segregation  of  the  ele- 
ments would  seem  to  be  possible  by  the 
use  of  the  "sink-head"  process  for  making 
sounder  ingots,  and  more  careful  teeming, 
plenty  of  time  being  given  to  allow  the 
chemical  reactions  to  take  place.  One  mill 
has  used  this  method  with  good  results. 

Care  in  Rolung 

The  sources  of  trouble  are  not  ended  with 
the  production  of  a  sound  ingot.  Greater 
care  should  be  exercised  in  blooming  and 
rolling,  and  improved  methods  should  be  in- 
troduced. Previous  studies  indicate  that 
large  and  heavy  reduction  in  the  blooming 
rolls  is  injurious  to  the  finished  product,  as 
it  initiates  the  cracks  which  result  later  on 
in  the  seams,  responsible  for  many  failures, 
especially  in  broken  bases.  The  remedy 
seems  to  be  lighter  reduction. 

The  cases  of  long-service  rails  and  rails 
worn  out  in  the  tracks  seem  to  show  that 
high  carbon  is  not  the  only  consideration 
for  more  durable  material,  as  rails  with  low 
carbon  have  lasted  longer  under  the  same 
conditions  than  rails  with  higher  carbon 
though  this  is  by  no  means  always  the  case. 
The  temperature  of  roUing  is  undoubtedly  a 
very  strong,  if  not  the  strongest,  factor  in 
producing  homogeneous  and  durable  ma- 
terial. 
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Record  Flood  from  Melting  Snows  Passes 
Through  Rochester,  N.  Y. 

Volume  of  Flow  Estimated  at  50,000  Second-Feet  Exceed- 
ing  Amount   in    1913— Damage   Estimated   at   $300,000 

By  JAMES  P.  WELLS 
Consulting  Engineer,  Rochester.  N.  Y. 


SWOLLEN  by  melted  snow  to  the  record 
volume  of  50,000  sec.-ft.,  the  Genesee 
River  swept  through  Rochester,  N.  Y.,  last 
week,  flooding  streets  and  railway  yards, 
undermining  pavements  and  causing  prop- 
erty damage  estimated  at  $300,000.  It  was 
the  worst  flood  in  the  city's  history,  reach- 
ing a  crest  height  of  8.52  ft.  at  the  Johnson 


Mount  Morris  and  Rochester,  and  a  huge 
lake  is  created  over  the  entire  area.  Di- 
rectly south  of  Rochester  high-water  marks 
have  been  found  3  miles  on  one  side  and  4 
miles  on  the  other  side  of  the  main  river. 
These  flats  act  as  a  huge  detention  basin. 
The  flood  waters  from  the  upper  courses  of 
the  river  are  temporarily  held  and  the  flood 


sufficient  to  bring  about  a  flood  which  over- 
flowed into  the  streets  at  Rochester  and  did 
considerable  damage,  not  only  in  the  city 
but  throughout  the  entire  Genesee  valley. 
The  maximum  flow  during  this  flood  was 
estimated  at  38,000  sec.-ft.  at  Mount  Mor- 
ris and  45,000  sec.-ft.  at  Rochester. 

80  Inches  of  Snow 

In  the  latter  part  of  the  past  month 
Rochester  has  again  experienced  a  flood 
greater,  even,  than  the  one  of  1913,  due  not 
to  heavy  rains  but  to  melted  snow.  On 
March  28,  1913,  7.99  ft.  of  water  passed 
over  the  Johnson  &  Seymour  dam  in  the 
central  part  of  the  city.  On  March  30,  1916, 
the  peak  of  the  flood  was  reached  when  8.52 
ft.  passed  over  the  dam.    Thi.s  i.s  equivalent 


RIVER  WATER  FLOODED  EXCHANGE  STREET,  IMPEDING  MOVEMENT  OF  VEHICLES  AND  STREET  CARS 


&  Seymour  dam  in  the  heart  of  the  city,  as 
against  a  height  of  7.99  ft.  recorded  during 
the  1913  flood.  Fortunately  this  year's 
moderation  in  temperature  on  the  snow- 
covered  watershed  was  not  accompanied  by 
a  heavy  rainfall.  With  a  heavy  precipita- 
tion, combined  with  the  melting  snow,  the 
flood  volume  might  easily  have  attained 
100,000-sec.-ft.   proportions. 

Genesee  River  Data 

The  Genesee  River  rises  in  Potter  County 
in  the  northern  part  of  Pennsylvania,  close 
to  the  New  York  state  boundary,  and  flows 
in  a  northerly  direction  across  the  state  of 
New  York.  In  the  northern  part  of  the 
drainage  basin  the  topography  is  rough  and 
hilly.  For  20  miles  above  Portage  the  fall 
of  the  river  is  slight,  the  slope  being  only 
6.2  ft.  per  mile.  At  Portage  there  is  a  drop 
of  330  ft.  in  3  miles.  From  the  foot  of 
Portage  Falls  to  Mount  Morris,  a  distance 
of  17  miles,  the  river  flows  through  a  deep 
gorge  with  a  total  fall  of  180  ft.  From 
Mount  Morris  to  Rochester,  in  a  distance  of 
46  miles,  the  river  winds  back  and  forth 
through  broad  flats  with  a  total  fall  of  only 
.55  ft.  At  Rochester,  within  a  distance  of 
2  miles,  there  are  three  falls,  with  a  total 
drop  of  231  ft. 

In  times  of  flood  the  water  from  the  up- 
per river  and  from  Canaseraga  Creek  is 
discharged   upon  the  broad  flats   between 


at  Rochester  is  prolonged  and  greatly  di- 
minished. In  the  summer,  when  the  ground 
water  is  low  on  the  flats,  floods  have  oc- 
curred at  Mount  Morris  greater  in' inten- 
sity than  at  Rochester. 

In  1865  the  Genesee  valley  experienced  a 
very  heavy  flood  which,  at  Rochester  alone, 
caused  a  damage  of  over  $1,000,000.  Forty- 
eight  years  later,  during  the  last  few  days 
of  March,  1913,  a  day  or  two  later  than  the 
great  floods  of  the  Ohio  valley,  another 
flood  occurred  which  was  greater  in  volume 
at  Rochester  than  any  since  1865.  This  was 
caused  by  heavy  rainfall  over  the  entire 
upper  watershed.  Though  there  was  prac- 
tically no  snow  on  the  ground  this  rain  was 

Refers  te  1916  Flood 
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FLOODS  OF  1916  AND  1913 


to  about  50,000  sec.-ft.  This  flood  was  caused 
by  the  melting  of  heavy  snows  which  had 
fallen  in  February  and  March  upon  ground 
which  was  to  a  large  extent,  if  not  entirely, 
saturated.  At  Rochester  during  the  month 
of  February  there  was  a  snowfall  of  36  in. 
and  in  March  44  in.,  making  a  total  of  80 
in.  for  the  two  months,  roughly  equivalent 
to  8  in.  of  water.  This  large  amount  of 
snow  was  present  over  practically  the  en- 
tire watershed.  Cold  weather  continued  all 
through  the  months  of  February  and  March 
up  to  within  a  few  days  of  the  flood,  giving 
no  opportunity  for  the  snow  to  melt.  The 
weather  suddenly  turned  warm  with  a  slight 
rainfall  of  not  over  V^  in.  The  succession 
of  high  temperatures  during  the  day  and 
low  temperatures  at  night  extended  the 
flood  considerably  and  prevented  a  much 
more  serious  condition. 

The  greatest  menaces  to  the  safety  of  the 
business  section  of  Rochester  are  the  aque- 
duct which  carries  the  Erie  Canal  across 
the  river  and  the  Main  Sti-eet  bridge. 
Main  Street  is  the  principal  thoroughfare 
of  the  city  and  the  only  business  street  run- 
ning east  and  west  across  the  river.  Four- 
story  business  blocks  are  built  up  on  each 
side  of  the  bridge,  resting  on  piers  in  the 
river.  The  openings  between  these  piers 
are  insufficient  to  take  care  of  the  water, 
even  when  unobstructed  by  driftwood. 
Large   trees   often   become   lodged   against 
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HOW  SAND-BAG  DAMS  WERE  PLACED  TO  HOLD  WATER  BACK 


the  piers  and  have  to  be  cut  away.  During 
the  last  flood  the  arches  of  the  aqueduct 
were  completely  filled,  as  were  the  openings 
under  the  Main  Street  bridge.  The  cellars 
of  some  of  the  buildings  were  considerably 
damaged.  In  one  instance  a  stream  poured 
over  the  floor  of  a  store  into  the  street. 
After  the  crest  of  the  flood  had  passed  part 
of  the  pavement  in  Main  Street  collapsed, 
and  at  the  present  writing  no  traffic  has 
been  allowed  through  the  street.  South  of 
the  Johnson  &  Seymour  dam  the  water  rose 
to  such  a  height  that  it  overflowed  the  Erie 


GENESEE  RIVER  AT  CITY  CENTER 

Railroad  tracks  and  flowed  down  Exchange 
Street  to  Court  Street,  where  it  again  en- 
tered the  river  through  a  millrace.  The 
tracks  of  the  Erie,  Pennsylvania  and  Buf- 
falo, Rochester  &  Pittsburgh  railroads,  en- 
tering Rochester  from  the  south,  were  un- 
der water  and  trains  could  not  be  brought 
into  the  city. 

Flood  Records  CoMPARHaj 

While  the  loss  of  property  throughout  the 
valley  probably  did  not  exceed  $300,000,  the 
flood  should  serve  as  a  warning  as  to  what 
might  happen  if  a  combination  of  certain 
conditions  on  the  watershed  should  occur. 


As  has  been  stated  above,  the  present  flood 
was  due  only  to  the  melting  of  snow.  It 
resulted  in  a  flood  of  50,000  sec. -ft.  In 
March,  1913,  approximately  5  in.  of  rain- 
fall on  the  upper  watershed,  with  little  if 
any  snow  on  the  ground,  produced  a  flood  of 
38,000  sec.-ft.  at  Mount  Morris  and  45,000 
sec.-ft.  at  Rochester.  If  such  a  rainfall, 
which  is  not  at  all  improbable,  should  occur 
on  the  Genesee  watershed  when  the  ground 
was  covered  with  such  a  depth  of  snow  as 
in  the  present  year,  it  is  very  likely  that 
there  would  be  a  flood  of  at  least  80,000 
sec.-ft.  at  Mount  Morris,  with  a  correspond- 
ingly greater  flow  from  the  other  tribu- 
taries. Under  such  conditions,  with  the 
river  flats  already  saturated,  the  flood  at 
Rochester  would  undoubtedly  amount  to 
from  80,000  to  100,000  sec.-ft. 

The  storm  which  produced  the  heavy 
rainfall  in  the  Genesee  valley  in  1913  was 
the  same  storm  which  produced  rainfalls  of 
over  10  in.  in  some  parts  of  the  Ohio  valley. 
Preceding  the  flood  of  1913,  the  average 
rainfall  on  the  watersheds  of  the  Scioto  and 
Olentagny  Rivers,  which  unite  at  Columbus. 
Ohio,  was  9.14  in.  This  produced  a  flood 
estimated  at  80,000  sec.-ft.  On  the  Scioto, 
a  stream  with  a  drainage  area  of  1050  sq. 
miles,  and  a  flood  of  60,000  sec.-ft.  on  the 
Olentagny,  a  stream  with  a  drainage  area  of 
520  sq.  miles,  or  a  combined  flood  of  140,000 
sec.-ft.  from  the  1570  sq.  miles  comprising 
both  watersheds.  The  drainage  area  of  the 
Genesee  is  1070  sq.  miles  at  Mount  Morris, 
and  Canaseraga  Creek,  which  enters  the 
river  directly  below  Mount  Morris,  has  a 
drainage  area  of  260  sq.  miles.  The  com- 
bined area  is  1330  sq.  miles,  or  84  per  cent 
of  the  combined  drainage  area  of  the  Scioto 
and  Olentagny,  which  produced  a  flood  of 
140,000  sec.-ft. 

Such  a  rainfall  as  occurred  in  1913  in 
the  Ohio  valley  has  not  occurred  in  the 
Genesee  valley  since  records  have  been  kept, 
but  there  is  nothing  to  indicate  that  such 
a  rainfall  might  not  occur  at  any  time.  In 
1889  the  rainfall  was  extremely  heavy  over 
an  area  of  20,000  sq.  miles  in  Pennsylvania, 
in  some  places  exceeding  10  in.  At  Wells- 
boro,  a  short  distance  to  the  southwest  of 
the  Genesee  basin,  9.8  in.  fell,  of  which  7.5 
in.  fell  in  less  than  10  hr.  A  similar  storm, 
covering  a  large  area,  occurred  in  New  Eng- 
land in  1869.  That  such  a  heavy  rainfall 
has  not  occurred  on  the  Genesee  watershed 
for  se'-eral  decades  appears  to  be  due  only 
io  chance.  In  the  event  of  such  a  rainfall 
on  saturated  or  frozen  ground  there  is  no 
doubt  that  the  flood  at  Mount  Morris  would 
equal  at  least  80,000  sec.-ft.,  and  at  Roches- 
ter from  80,000  to  100,000  sec.-ft.  With  a 
rainfall  of  9  in.  and  an  appreciable  amount 


of  snow  on  the  ground  a  flood  much  greater 
than  the  above  would  result.  In  view  of 
these  facts  it  is  evident  that  the  city  of 
Rochester  would  not  be  going  beyond  the 
limits  of  conservatism  by  preparing  for  a 
flood  of  a  least  100,000  sec.-ft. 

At  the  present  time  the  city  has  under 
construction  the  deepening  of  the  river 
channel  through  the  city.  It  is  estimated 
that  upon  the  completion  of  the  river  deep- 
ening plans  the  channel  will  take  care  of 
from  60,000  to  70,000  sec.-ft.    This  is  not 
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GENESEE  WATERSHED  AND  RAINFALL  RECORDS  FOR 
MARCH    23-27,    1913 

Di-aiiutge  area  at  liochester,  2360  b<i  miles .  at 
Mt.  Morris,   1070  sq.  miles. 

sufficient.  With  a  flood  of  100,000  sec.-ft. 
at  least  30,000  sec.-ft.,  in  itself  a  good-sized 
flood,  would  have  to  find  its  way  back  to 
the  river  through  the  streets  in  the  heart 
of  the  business  section.  There  would  un- 
doubtedly be  a  repetition  of  the  conditions 
in  Dayton  and  Columbus  in  1918. 

Removal  of  some  of  the  obstacles  to  the 
natural  flow  of  the  river  in  the  Rochester 
business  section  and  the  construction  of  re- 
taining walls  would  greatly  help  matters, 
but  not  to  a  sufficient  extent.  Reservoir 
control  of  the  waters  of  the  upper  river 
appears  to  be  a  solution  which  would  give 
the  greatest  benefit,  not  only  to  Rochester 
but  to  the  entire  valley  between  Mount  Mor- 
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ris  and  Rochester.  For  several  years  the 
construction  of  a  large  storage  reservoir  at 
Portage  has  been  advocated  by  engineers 
and  commissions.  Extensive  surveys  and 
plans  were  made  by  the  New  York  State 
Water  Supply  Commission.  It  was  planned 
to  construct  a  masonry  dam  152  ft.  high, 
which  would  set  the  water  back  15  miles, 
creating  a  reservoir  with  a  total  capacity  of 
19,000,000,000  cu.  ft.,  part  of  which  was  to 
be  available  for  power  purposes. 

There  is  not  sufficient  space  to  discuss 
here  the  various  reasons  why  this  has  not 
been  done.  The  chief  difficulties  appear  to 
be  legal.  The  cost  was  estimated  at  less 
than  $5,000,000  without  any  power  plant, 
and  this  sum  included  the  relocation  of  17 
miles  of  the  Pennsylvania  Railroad  and  the 
purchase  of  all  the  necessary  property.  The 
construction  of  this  reservoir,  if  a  sufficient 
amount  of  its  capacity  were  reserved  for 
flood  protection  purposes,  would  greatly  re- 
duce the  danger  of  destructive  floods  in  the 
Genesee  valley  and  at  least  partly,  if  not 
entirely,  remove  the  danger  with  which 
Rochester  is  at  all  times  menaced.  It  is  to 
be  hoped  that  steps  will  be  taken  leading  to 
some  adequate  solution  before  the  disasters 
of  1913  in  the  Ohio  valley  are  repeated  on 
the  Genesee. 


Inverted  Siphons  Replace  Bridges 
Where  Canals  Meet  Roads 

THE  extensive  system  of  main  canals  and 
laterals  which  traverse  Imperial  Valley 
has  presented  in  many  places  the  problem  of 
how  to  get  the  highway  across  the  canal 
without  interfering  with  the  function  of 
either.  Bridges  were  built  across  the 
larger  canals,  but  due  to  the  fact  that  the 
channels  are  above  ground  level,  each  bridge 
required  a  heavy  grade  on  the  approaches 
and  the  larger  canals  often  imposed  upon 
the  highways  grades  heavier  than  were  re- 
quired anywhere  else  in  the  district. 

It  was  formerly  believed  that  inverted 
siphons  would  not  be  feasible  on  account 
of  the  great  quantities  of  silt  which  the 
irrigation  water  carries  and  which  it  was 
thought  would  soon  fill  up  an  underground 
conduit.  A  few  experiments,  however, 
showed  that  for  velocities  of  2  ft.  per  second 
or  more,  inverted  siphons  made  of  corru- 
gated pipe  would  keep  the  conduits  clear 
of  silt,  although  3  ft.  per  second  is  de- 
sirable for  carrying  the  heavier  sands. 
Since  these  facts  were  developed  a  great 
many  siphons  have  been  installed,  and  a 
much  more  satisfactory  road  system  has  re- 
sulted. 

A  large  number  of  the  recently  con- 
structed siphons  are  of  corrugated  iron  pipe, 
the  collars  and  head  walls  being  of  con- 
crete. In  the  northern  part  of  the  county, 
as  in  the  Imperial  Water  Company  No.  3, 
the  head  walls  and  the  barrels  themselves 
are  often  made  of  concrete  because  gravel 
can  be  easily  secured  in  this  vicinity. 
Actual  demonstration  has  proved,  it  is 
claimed,  that  concrete  barrels  can  be  con- 
structed more  economically  than  corrugated 
iron  pipe  can  be  purchased.  In  the  south- 
em  part  and  more  thickly  settled  district, 
it  is  true  that  a  great  number  of  timber 
siphons  have  been  constructed  owing  to  the 
lack  of  materials  for  concrete  construction, 
but  by  far  the  greatest  number  are  of  cor- 
rugated iron  pipe  with  either  concrete  or 
timber  head  walls. 

The  inverted  siphon  scheme  of  crossing 
also  obviates  the  difficulty  formerly  experi- 
enced where  it  was  necessary  to  carry  two 


canals  across  a  road  and  across  each  other 
near  the  same  point,  particularly  where  it 
was  necessary  to  provide  for  heavy  traction 
engines.  This  problem  is  now  solved  by  the 
use  of  two  inverted  siphons,  one  beneath  the 
other,  crossing  at  right  angles,  and  each  in- 
tersecting the  road  at  45  deg. 

Due  to  the  scarcity  of  good  gravel  in  the 
valley  and  the  resultant  high  price  of  con- 
crete structures,  it  is  customary  to  build 
inlet  and  outlet  wells  for  inverted  siphons 
of  Oregon  pine.  It  has  been  found  that 
these  wooden  wells  last  about  eight  years 
in  the  dry  soil  of  this  district  and  this 
length  of  life  is  considered  as  suitable  as 
more  permanent  work,  due  to  the  likelihood 
of  some  change  in  location  or  design  being 
required  at  the  end  of  that  time. 

Imperial  Valley  has  for  many  years  been 
supplied  with  water  by  the  California  De-, 
velopment  Company,  for  which  company  J. 
C.  Allison  was  chief  engineer  at  the  time 
of  its  recent  sale. 


Experts  Report  on  Meters 
for  Chicago 

Committee    of     Engineers    Recommends    the 

Metering   of   Public   and   Big   Business 

Buildings  Now  and  Eventually  All 

Consumers 

THE  city  of  Chicago  is  now  using  254 
gal.  of  water  per  capita  per  day.  A 
large  part  of  this  amount  is  due  to  wasteful 
usage  or  to  leakage,  and  engineers  agree 
that  the  only  relief  from  this  is  through 
metering.  A  special  engineering  sub-com- 
mittee on  water  waste  of  the  City  Club  of 
Chicago  has  recommended  that  the  follow- 
ing preliminary  steps  should  be  undertaken 
in  1916: 

Procedure 

(a)  The  City  Council  should  appropriate 
$10,000  for  the  construction  of  meter  vaults 
at  the  curb  where  meters  cannot  be  set  in 
basements.  Such  vaults,  readily  entered  by 
meter  readers  and  set  and  owned  by  the 
water  department,  have  been  found  neces- 
sary in  Cleveland  and  many  other  cities. 
The  department  is  prepared  to  set  over  2000 
meters  on  large  business  places  as  soon  as 
the  City  Council  appropriates  the  -necessary 
funds. 

(b)  All  unmetered  premises  devoted  in 
whole  or  in  part  to  business  uses  and  all 
public  buildings  should  be  metered. 

(c)  The  city  water  department  should 
have  the  authority  to  set  meters,  not  only, 
as  now,  where  the  frontage  rate  is  $100  per 
year  and  more,  but  where  it  is  $50  a  year. 
Later  the  limit  should  be  reduced  to  $25. 

The  popular  opposition  to  meters,  accord- 
ing to  the  report,  is  so  great  in  cities  where 
metering  has  not  been  tried  that  it  is  of 
vital  importance  to  take  lessons  from  the 
experience  elsewhere.  Meters  can  be  made 
so  popular,  as  in  Cleveland  and  Milwaukee, 
that  city  councils  and  the  public  will  be 
unanimously  in  favor  of  them;  or  the  sub- 
ject may  be  so  botched,  as  in  the  past  in 
Philadelphia,  that  public  sentiment  will  be 
equally  strong  against  them. 

Conditions  for  Success 

For  success  four  conditions  must  be  ful- 
filled: 

1.  Minimum  rates  must  be  established 
whereby  everyone  now  paying  water  bills 
will  be  obliged  to  pay  for  a  certain  amount 
of  water,  whether  used  or  not.  The  con- 
sumer would  then  pay  at  the  regular  me- 


tered rate  for  all  water  used  in  excess  of 
that  amount. 

2.  Meters  must  be  furnished,  set  and 
maintained  at  the  expense  of  the  water 
department  and  through  department  em- 
ployees. 

3.  Meters  must  be  furnished  not  only  to 
such  districts  and  individuals  as  are  known 
or  suspected  of  wasting  water,  but  should 
be  furnished  indiscriminately,  so  that  the 
meter  will  not  come  as  a  penalty  for  care- 
lessness or  wastefulness,  but,  to  those  who 
are  careful,  as  a  sane  method  of  reducing 
water  bills. 

4.  The  city  administration  undertaking 
the  task  must  look  upon  the  meter  not  at 
all  as  the  means  in  the  aggregate  of  in- 
creasing revenues  to  the  department,  but 
rather  as  a  means  of  decreasing  future  in- 
vestments in  extension  of  mains,  pumping 
stations,  etc.,  and  of  improving  the  pres- 
sure. Meters  will  more  than  pay  for  them- 
selves in  these  ways,  while  if  they  are  ac- 
companied with  such  rates  as  will  increase 
the  revenues  or  even  keep  the  grovrth  of 
revenues  quite  up  to  the  present  rate,  they 
are  sure  to  bring  such  a  burden  for  a  while 
to  the  less  prudent  of  the  community  as 
to  make  the  whole  idea  obnoxious  to  the 
people. 

Committee  Personnel 

The  personnel  of  the  committee  making 
the  recommendations  is  E.  W.  Bemis,  public 
utility  engineer;  Ray  Palmer,  former  com- 
missioner of  electricity  and  gas,  and  H.  W. 
Clausen,  assistant  city  engineer. 


Resurface  Bituminous  Macadam  for  8.6 
Cents  per  Square  Yard 

THE  Lowden  road  at  Oregon,  111.,  has 
recently  received  an  asphaltic  surface 
coat.  Originally  it  was  a  bituminous  mac- 
adam road  of  soft  local  stone  from  3  to  10 
in.  thick  penetrated  with  about  2  gal.  of 
Aztec  road  binder  per  square  yard.  Later, 
when  the  soft  stone  used  began  to  show 
through  the  asphalt  surface  in  places  it 
was  decided  to  treat  the  entire  surface  with 
a  light  application  of  a  high-grade  asphaltic 
material  and  a  very  hard,  coarse  sand.  The 
following  cost  figures  taken  from  the  Illi- 
nois Highway  Bulletin  do  not  include  con- 
tractor's profit  or  overhead  expenses.  In  a 
length  of  16,222  ft.  a  total  of  30,906  sq.  yd. 
of  road  surface  was  treated  with  1/3  gal. 
of  Trinidad  B  asphalt  and  0.016  tons  of 
torpedo  gravel  or  stone  chips  per  square 
yard.  The  average  haul  of  materials  was 
11/2  miles.  Labor  was  25  cents  per  hour 
and  teams  50  cents  per  hour. 

In  the  following  table  giving  the  itemized 
cost  of  the  work  it  will  be  noted  that  cer- 
tain items  were  paid  by  the  state  highway 
department  from  the  maintenance  fund. 


Itemized  Cost  of  Work 

Cost  in 

Cents  per 

Sq.  Yd. 

Engineering  and  inspection 29* 

Superintendence   0-35 

Bituminous  material,  9617  gal-,  at  7.7  cents 

f.o.b.  siding 2.39* 

Torpedo  gravel  and  stone  chips.  484  tons:     f  0.12* 

stone  $1.40;  gravel  $1.82y2  f.o.b.  siding.  I  2..">ri 
Hauling  torpedo  gravel  and  stone  chips.  . . .  0.84 
Heating  and  applying  bituminous  material, 

demurrage,  etc 1-04 

Spreading  torpedo  gravel  and  stone  chips..   0.56* 

Sweeping  and   cleaning  old   road 0.05 

New  equipment    (pump) 0.07* 

Freight  on  equipment 0.15 

Incidental   expense    0.22 

(Culverts  and  patching  holes 0.27 

Total  cost   8.61 

*Indicates  paid  by  the  state  highw.ay  department 
from  maintenance  fund. 
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Spiral  Steel  Placed  in  Power 
House  Foundations 

Solid  Steel  Slab  Column  Bases  Reduced  in  Size 
by  Hooping  the  Reinforced-Concrete  Foot- 
ings to  Increase  Allowed  Stress 

IN  ORDER  to  keep  within  commercial 
sizes  for  the  dimensions  of  the  solid  steel 
slab  bases  of  the  columns  in  the  new  Phila- 
delphia Electric  Company  Power  House,  de- 
scribed in  the  Engineering  Record  of  Feb. 
19,  page  340,  it  was  necessary  to  increase 


inforced  concrete,  and  allowing  the  steel 
slabs  to  rest  directly  on  these  cement  bases 
or  screeds.  It  was  found  possible  to  work 
these  screeds  to  a  remarkable  degree  of  ac- 
curacy. The  allowable  variation  from  a 
perfectly  level  surface  under  the  slab  was 
only  1/64  in.  This  method  gave  practically 
perfect  bearing  for  the  slabs  and  allowed 
inspection  of  the  screed  before  the  steel 
slabs  were  placed.  The  accompanying  pho- 
tograph shows  a  finished  screed,  with  the 
remains  of  some  loose  hay  used  to  protect 
it  from  the  frost. 


TYPICAL  HOOPES)  PIER  REINFORCEMENT 


the  allowable  bearing  pressure  on  the  re- 
inforced-concrete  footings.  The  Philadel- 
phia building  code  at  the  time  of  the  design 
limited  the  direct  pressure  on  reinforced 
concrete  to  500  lb.  per  square  inch.  By 
hooping  the  concrete  immediately  below  the 
columns,  however,  the  allowable  pressure 
was  raised  to  1,000  lb.  per  square  inch,  al- 
though only  800  lb.  per  square  inch  was 
used. 

The  accompanying  photograph  shows  the 
appearance  of  the  hoop  reinforcement  for  a 
typical  column  carrying  a  load  of  900,000 
lb.  The  reduced  size  of  the  steel  slab  here 
used  was  34  x  34  x  5i/4  in.  and  the  maxi- 
mum size  used  on  a  hooped  footing  was 
38  X  38  x  5%  in.  All  hooping  was  48  in. 
in  diameter,  with  %-in.  round  steel  in 
spirals  on  4-in.  centers. 

Concrete  Bases  or  Screeds 

As  it  was  essential  that  the  bearing  un- 
der the  steel  slabs  should  be  as  perfect  as 
possible,  and  to  avoid  air  pockets  which 
might  be  caused  by  grouting  after  the  slabs 
were  wedged  and  leveled  in  position,  it  was 
decided  to  do  away  with  grouting  altogether 
by  forming  cement  bases  on  top  of  the  re- 


Vertical  rods  encased  in  the  hooping  were 
extended  up  to  the  outside  of  the  steel  slabs, 
and  horizontal  reinforcing  rods  were  used 
around  the  screeds.  The  screeds  and  steel 
slabs  were  all  encased  in  stone  concrete. 


SCREEDS  ACCURATELY  LEVELED 


Test  Douglas  Fir  Stringers 

New    Method   of   Creosoting   Removes   35   Per 

Cent     of     Total     Moisture     and     Reduces 

Strength  of  Wood  Only   16  Per  Cent 

THE  average  strength  of  representative 
Douglas  Fir  stringers,  subjected  to  a 
process  of  creosoting  involving  boiling  un- 
der vacuum  and  resulting  in  the  removal 
of  35  per  cent  of  the  total  moisture  in  the 
specimen,  has  been  shown  to  be  approxi- 
mately five-sixths  of  the  original  strength, 
compared  to  a  one-third  decrease  with  other 
processes.  The  conclusion  also  has  been 
drawn  that  the  decrease  in  strength  is  not 
confined  to  the  area  of  the  stringer  pene- 
trated but  that  the  whole  structure  is  weak- 
ened. The  decrease  in  the  compressive 
strength  of  treated  specimens  when  the  load 
is  applied  parallel  to  the  grain  has  been 
found  to  be  only  6  per  cent,  while  compres- 
sive tests  perpendicular  to  the  grain  showed 
a  decrease  of  26  per  cent.  The  tests,  ar- 
ranged by  the  St.  Helens  Creosoting  Com- 
pany, St.  Helens,  Ore.,  were  conducted  un- 
der the  supervision  of  Atchison,  Topeka  & 
Santa  Fe  Railway  engineers  and  officials, 
O.  P.  M.  Goss,  consulting  engineer  for  the 
Pacific  Coast  creosoting  and  timber  inter- 
ests, and  other  interested  parties.  The  re- 
sults were  reported  by  H.  B.  MacFarland, 
engineer  of  tests  for  the  Santa  Fe,  to  the 
recent  convention  of  the  American  Railway 
Engineering  Association. 

A  test  lot  of  356  stringers  was  procured, 
out  of  which  61  representative  specimens 


were  selected.  Nine  of  these  were  put  to 
special  tests  after  being  treated,  while  52 
stringers  were  cut  in  two  and  comparative 
tests  made  of  the  untreated  and  treated 
halves  of  each  specimen. 

Results  Compared 

A  comparison  of  the  results  of  the  trans- 
verse tests,  applying  loads  at  the  third 
points,  of  7  x  16  in.  by  14  ft.  span  treated 
and  untreated  stringers  shows  that  of  the 
52  representative  untreated  specimens,  16 
failed  by  shear,  29  by  tension,  3  by  ten- 
sion and  shear,  2  by  crushing  and  tension, 
one  by  crushing  and  shear  and  one  by  crush- 
ing, while  the  following  numbers  of  treated 
stringers  failed  from  the  causes  noted :  32 
shear,  14  tension,  4  tension  and  shear,  and 
2  crushing  and  shear.  The  number  of 
treated  specimens  failing  due  to  shear  la 
just  double  that  of  the  untreated  ones.  The 
average  elastic  limit  of  the  untreated  pieces 
was  4269  lb.  per  square  inch  as  compared  to 
3481  lb.  per  square  inch  for  the  treated 
stringers.  The  average  modulus  of  rupture 
was  5691  lb.  per  square  inch  for  the  un- 
treated and  4680  lb.  per  square  inch  for  the 
treated  stringers.  The  average  longitudi- 
nal shear  for  the  untreated  pieces  was  411 
lb.  per  square  inch,  which  was  78  lb.  per 
square  inch  greater  than  that  for  the 
treated  specimen. 

Compression  Tests 

Specimens  for  the  compression  tests,  ap- 
plying the  load  parallel  to  the  grain,  were 
5  X  5  X  12  in.  in  size.  It  was  found  that 
the  maximum  load  for  the  untreated  pieces 
was  4114  lb.  per  square  inch  and  3869  lb. 
per  square  inch  for  the  treated  blocks. 

Applying  the  load  perpendicular  to  the 
grain  of  6  x  6  x  30  in.  blocks  showed  that 
the  treated  specimens  had  an  average  elas- 
tic limit  of  322  lb.  per  square  inch,  which 
was  116  lb.  per  square  inch  less  than  the 
average  for  those  that  were  not  treated. 

The  average  area  penetrated  by  creosote 
as  determined  by  this  test  was  20.41  per 
cent. 

The  conclusions,  as  presented  in  the  re- 
port, are: 

1.  Moisture  may  be  successfully  removed 
by  boiling  under  vacuum.  Moisture  deter- 
minations show  that,  on  an  average,  35  per 
cent  of  the  total  moisture  was  removed  by 
the  process. 

2.  The  removal  of  moisture  by  boiling 
under  vacuum,  preliminary  to  creosoting, 
decreases  the  physical  strength  of  the  ma- 
terial. 

3.  The  weight  of  creosote  per  unit  of 
volume  for  treated  material  is  dependent 
on  the  structure  of  the  specimen.  Spring- 
wood  offers  greater  resistance  to  treatment 
than  summerwood. 

4.  Special  tests  of  treated  stringers  indi- 
cate that  the  decrease  in  physical  strength 
due  to  treatment  is  not  confined  to  the  area 
penetrated  by  creosote.  The  entire  struc- 
ture is  affected. 

5.  The  compressive  strength  parallel  to 
the  grain  was  decreased  6  per  cent. 

6.  The  compressive  strength  perpendicu- 
lar to  the  grain  was  decreased  26  per  cent. 

7.  Although  the  average  strength  of  the 
treated  material  is  appreciably  decreased, 
its  stiffness,  as  measured  by  the  modulus 
of  elasticity,  is  not  affected. 

8.  In  general,  the  average  strength  of 
Douglas  Fir  bridge  stringers,  subjected  to 
the  boiling-under-vacuum  process  of  creo-. 
soting,  was  five-si^cths  of  its  original 
strength. 
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National  Defense— For  Engineer  and  Contractor 

Sixth   Article   in   Series   Describing   Methods   of   Military 
Map  Making  and  Topographical  Surveying  for  Tactical  Uses 

By  MAJOR  P.  S.  BOND 
Corps  of  Engineers,  U.  S.  Army 


IN  these  times,  when  the  combatant  forces 
are  numbered  by  millions,  when  the  thea- 
ter of  war  may  embrace  an  entire  continent, 
and  when  troops  may  be  transported  hun- 
dreds of  miles  in  a  single  day,  the  need  of 
complete  and  accurate  maps  and  information 
is  far  greater  than  in  the  past,  when  mili- 
tary operations  were  more  restricted  as  to 
numbers  and  area.  It  will  be  evident  that 
the  commander  cannot  view  the  field  of  con- 
flict nor  the  progress  of  events  except  as 
portrayed  on  a  map.  The  modern  game  of 
war,  then,  is  played  upon  a  map.  On  a 
table  in  his  tent  or  office  the  strategist 
records  and  watches  the  ever-changing  sit- 
uation and  plans  the  movements  of  troops 
many  miles  away. 

The  simplest  scouting  expedition  or  recon- 
naissance requires  a  map  for  its  rapid  and 
successful  prosecution,  and  its  report,  to  be 
intelligent,  must  be  accompanied  by  a  map 
or  sketch.  Each  outpost,  each  camp,  each 
march  is  recorded  and  reported  on  a  map. 
Each  section  of  a  line  of  defense  must  be 
mapped.  The  enemy's  dispositions,  move- 
ments and  works  are  reported  by  means 
of  maps  and  sketches.  It  is,  therefore, 
absolutely  essential  that  all  officers  from  the 
highest  to  the  lowest  should  be  able  to  read 
a  map  and  also  to  make  one. 

How  Maps  Are  Made 

The  duty  of  mapping  will  fall  especially 
upon  the  engineers.  It  is  incumbent  upon 
them  to  collect,  amplify  and  bring  up  to 
date  all  existing  maps  and  to  arrange  for 
their  reproduction  and  distribution.  The 
engineer  officer  must  be  able  to  make  a  map 
on  foot,  from  an  automobile,  an  aeroplane, 
or  on  the  back  of  a  horse.  He  must  be 
able  to  sit  on  a  hill  and  map  the  country  in 
front  of  him,  estimating  the  distances  and 
sensing  the  topographical  fea+ures  which 
he  cannot  see. 

Accurate  maps  require  much  time  and 
skill  for  their  preparation.  If  they  are  not 
available  in  advance  of  hostilities  the  army 
must  prepare  its  own  maps  of  the  theater 
of  operations  under  war  conditions.  This 
will  delay  and  hamper  their  operations,  both 
because  time  will  be  required  to  prepare 
the  maps,  and  because  maps  produced  under 
such  conditions  must  necessarily  be  rather 
crude  and  inaccurate.  Accordingly,  the 
preparation  or  collection,  in  time  of  peace, 
of  accurate  maps,  suitable  for  military  use, 
of  all  possible  theaters  of  war  is  an  essential 
part  of  any  scheme  of  national  defense. 
Commanders  have  frequently  been  com- 
pelled to  conduct  campaigns  without  good 
maps  prepared  in  advance,  but  it  is  certain 
that  they  were  thus  greatly  handicapped. 

There  is  much  of  our  own  country  which 
has  not  as  yet  been  accurately  surveyed, 
and  of  Mexico,  Central  and  South  America 
and  the  Orient  we  possess  no  satisfactory 
maps.  The  best  available  maps  for  military 
purposes  are  those  of  the  U.  S.  Geological 
Survey.  In  time,  this  survey  will  cover  the 
entire  country  and  will  form  an  important 
item  of  our  scheme  of  preparedness,  but  at 
present  much  remains  to  be  done. 

Map  Scales  for  Army  Work 
The  scale  of  the  maps  is  a  matter  of  great 


importance,  and  for  military  uses  maps  on 
various  scales  will  be  required.  For  strate- 
gical operations  over  a  considerable  area 
-small  scale  maps  will  be  needed.  These,  of 
course,  cannot  exhibit  topography  in  detail, 
but  only  the  more  important  strategical 
features,  such  as  rivers,  mountains,  main 
highways  and  railroads,  important  cities, 
fortifications,  etc.  Useful  scales  for  stra- 
tegical purposes  vary  from  about  V2  in.  to 
the  mile  to  10  miles  to  50  miles  to  the 
inch.  If  such  maps  are  not  available  in 
suitable  form  at  the  outbreak  of  hostilities 
they  must  be  prepared  by  a  compilation  of 


lished  by  astronomy,  triangulation,  traverse 
and  extensive  leveling.  The  filling  in  will 
be  done  chiefly  by  the  methods  of  individual 
military  sketching.  On  such  surveys  many 
of  the  great  number  of  civilian  surveyors  in 
the  United  States  may  be  usefully  em- 
ployed, if  under  the  direction  of  engineer 
officers  who  appreciate  military  require- 
ments and  understand  military  methods. 

In  survey  work  executed  with  the  fighting 
forces  at  the  front  quick  results  will  in- 
variably be  demanded,  and  must  generally 
be  obtained  with  such  simple  instruments 
as  can  be  conveniently  carried  on  the  person 
of  the  topographer,  or  with  no  instruments 
at  all.  These  conditions  have  resulted  in  the 
adoption  of  instruments  and  methods  which 
are  characteristically  military.  While  a 
number  of  methods  are  employed,  that  most 
commonly  used  is  a  crude  and  hasty  adapta- 
tion of  the  plane  table  method  of  surveying, 
in   which   the  skill   and   experience  of  the 


THE  MODERN  GAME  OP  WAR  IS  PLAYED  UPON   A  MAP — THE    STRATEGIST    RECORDS    AND    WATCHES    THE 
EVER-CHANGING  SITUATION  AND  PLANS  THE  MOVEMENT  OF  TROOPS   MANY  MILES  AWAY. 


miscellaneous  and  often  discordant  data. 
Errors  in  the  important  distances  may  be, 
to  some  extent,  eliminated  by  astronomical 
observations  in  the  field.  For  tactical  pur- 
poses maps  must  be  on  a  scale  sufficiently 
large  to  portray  topographical  details,  yet 
not  too  large  for  convenient  use  in  the  field. 
Experience  indicates  that  a  scale  of  1  in.  to 
the  mile  fulfills  these  requirements.  The 
U.  S.  Geological  Survey  maps  are  on  a  scale 
of  1:62,500,  which  is  approximately  1  in. 
to  the  mile  (12x5280=63,360).  The  map 
executed  by  the  military  sketcher  in  the 
field  for  use  in  conjunction  with  the  1-in. 
maps  will  vary  from  1  to  3  in.  to  the  mile 
for  road  sketches,  and  from  3  to  6  in.  to  the 
mile  for  position  or  area  sketches. 

It  is  certain  that  in  any  military  opera- 
tions in  which  the  United  States  may  en- 
gage, extensive  surveying  and  mapping, 
both  on  a  small  and  on  a  large  scale,  will  be 
required  subsequent  to  the  outbreak  of  hos- 
tilities. When  the  surveys  can  be  execute'l 
under  cover  of  the  first-line  troops  the 
methods  for  mapping  will  be  based  upon 
those  employed  in  time  of  peace,  except 
that  refinements  and  hair-splitting  accuracy 
will  be  relegated  to  the  background  and 
speed  will  become  paramount — as  in  all  mili- 
tary engineering.    The  control  will  be  estab- 


topographer  must  compensate  for  the  lack 
of  accurate  instruments. 

The  military  plane  table  consists  of  a 
small  board,  12  x  12  in.  in  size  or  less, 
which  is  held  against  the  body  of  the 
sketcher  or  mounted  on  a  light  portable 
tripod.  The  board  is  leveled  by  eye  or  by  a 
small  spirit  level  placed  on  the  board  or  at- 
tached to  one  of  its  edges.  It  is  oriented 
by  means  of  a  compass,  which  may  be  in 
a  separate  case,  or  may  consist  merely  of  a 
declinator  attached  to  the  edge  of  the  board. 
The  alidade  is  a  small,  flat  ruler  with  fold- 
ing sights,  or  more  commonly  a  simple, 
three-cornered  piece  of  wood,  the  sights  be- 
ing taken  along  its  upper  edge.  The  hori- 
zontal position  of  points  is  determined  by 
intersection  and  resection. by  laying  off  the 
directions  and  measuring  the  distances,  etc. 
Distances  are  measured  by  pacing  and 
counting  with  a  "tally,"  by  a  speedometer, 
or  an  odometer  on  the  wheel  of  a  vehicle, 
by  the  "walks"  of  a  horse,  or  by  time  at  a 
known  gait,  either  afoot,  in  a  vehicle,  or  on 
horseback.  In  some  cases,  especially  in 
"place  sketching,"  where  the  sketcher  can- 
not occupy  the  ground  he  is  to  map,  dis- 
tance may  be  determined  by  some  form  of 
simple  range  finder,  or  by  angles  measured 
with  a  pocket  sextant  or  compass  from  the 
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THE  MILITARY  METHOD  OF  MAP  MAKING  IS  A  CEUDE  ADAPTATION    OF   THE   PI^NE   TABLE    METHOD   OF 
SURVEYING — THE  SKETCHING  BOARD  IS  ORIENTED  BY  COMPASS  AND  A  RULER  SERVES  AS  AN  ALIDADE. 


ends  of  a  known  base  (intersection).  The 
sketcher  will  construct  the  necessary  scales 
of  paces,  wheel  revolutions  or  time.  If  the 
length  of  his  own  stride  or  the  gait  of  his 
horse  has  not  been  determined,  this  will 
be  done  by  several  pacings  of  a  known  dis- 
tance. The  scales  are  laid  out  on  paper  and 
pasted  to  the  edges  of  the  alidade.  Hori- 
zontal angles  are  laid  off  by  compass  sights 
or  in  some  cases  measured  with  a  pocket 
sextant  and  laid  off  with  a  protractor. 

Slopes  Quickly  Determined 

Absolute  elevations  are  determined  with 
a  small  pocket  aneroid.  Slopes  are  measured 
by  sighting  along  an  edge  of  the  sketching 
board,  held  in  a  vertical  plane,  and  reading 
the  slope  by  means  of  a  plumb  line  and  grad- 
uations on  the  lower  edge  of  the  board. 
They  may  also  be  measured  by  a  simple 
hand  clinometer,  such  as  the  Abney,  with 
which  very  close  results  are  obtained  by  a 
skilled  operator.  The  sketcher  will  be  pro- 
vided with  a  set  of  scales  of  "map  dis- 
tances." A  "map  distance"  is  the  horizontal 
map  interval  between  contours.  It  varies 
with  the  -scale  of  the  map,  the  vertical  in- 
terval between  contours,  and  the  slope  of 
the  ground.  As  the  first  two  are  fixed  the 
map  distance  varies  with  the  slope,  and  the 
scales  indicate  the  map  distances  or  hori- 
zontal intervals  between  contours  for  vari- 
ous slopes.  Having  measured  a  slope,  the 
number  and  position  of  the  contour  points 
is  determined  by  applying  the  map  distance 
scale  for  that  slope,  no  computation  being 
necessary.  If  the  slope  is  not  uniform  the 
contour  points  are  adjusted  by  eye,  but  their 
number  is  fixed  by  the  scale.  Elevations 
thus  determined  may  be  checked  with  hand 
level  (or  the  clinometer  set  for  zero  slope) 
and  aneroid  barometer. 

Select  CIritical  Points 

The  method  of  procedure  in  making  such 
maps  is  to  determine  as  accurately  as  prac- 
ticable by  the  methods  above  described  the 
true  horizontal  position  and  elevation  of  a 
number  of  critical  points  in  the  terrain,  and 
then,  using  these  as  a  skeleton  or  control, 
to  fill  in  the  intervening  topography  by  eye. 
The  speed  with  which  such  a  map  can  be 
made  and  its  accuracy  when  completed  will 
depend  very  largely  on  the  skill  of  the 
sketcher  in  selecting  and  locating  the  criti- 
cal and  prominent  points  of  the  terrain 
which  will  be  of  use  to  him  in  selecting 
.stations  affording  good  views  of  as  large 
an  area  as  possible,  and  in  estimating  inter- 


mediate distances  and  slopes  and  interpret- 
ing ground  forms.  The  valley  or  stream 
lines  and  the  hills  and  ridges  form  the  natu- 
ral skeleton  for  a  topographical  sketch.  If 
the  position  of  the  stream  lines  and  two  or 


MILITARY  SKETCHING  BOARD  OUTFITS  PACKED  IN 
CARRYING    CASE 

more  elevations  on  them  be  determined,  to- 
gether with  the  position  and  height  of  the 
adjacent  knolls  and  ridges,  the  topography 


is  readily  sketched  in  by  eye.  If  the  sketcher 
has  skillfully  selected  and  determined  the 
controlling  elevations  and  distances  the 
chance  of  cumulative  errors  is  greatly  re- 
duced and  the  sketched-in  topography  may 
compare  favorably  in  accuracy  with  a  pains- 
taking instrumental  survey.  Skill  in  such 
work  is  attained  only  by  practice.  The 
greater  the  skill  the  smaller  the  number  of 
controlling  points  that  will  be  required.  If 
the  sketcher  is  a  proved  adept  at  estimating 
distances  he  can  dispense  with  many  of  the 
careful  measurements  which  the  novice 
would  be  forced  to  make. 

Desirable  Detail 

Care  should  be  taken  to  avoid  cluttering 
the  map  with  details,  but  it  must,  neverthe- 
less, exhibit  all  features  that  are  of  military 
importance.  The  conventional  signs  em- 
ployed are  few  and  simple.  Extensive 
wooded  or  cultivated  areas  are  designated 
by  tracing  their  outline  and  noting  the  na- 
ture of  the  growth — "shocked  corn," 
"standing  wheat,"  "open  wood,"'  etc.  Notes 
should  describe  the  nature  of  roads — "good 
macadam,  16  ft.,"  "good  earth,  12-ft.,  ditch- 
es," etc.  The  span,  width  of  deck,  height, 
material  and  practicable  load  of  bridges  is 
indicated  by  notes.  Buildings  are  never 
drawn  to  scale,  but  the  size  and  construc- 
tion of  important  buildings  may  be  indi- 
cated by  a  note.  Fords  are  designated  by 
noting  width,  depth  and  velocity  of  stream, 
nature  of  approaches  and  bottom.  The 
names  of  railroads,  gage,  number  of  tracks, 
location  and  capacity  of  stations,  sidings, 
water  tanks,  the  rolling  stock  available,  etc., 
are  noted,  as  also  the  names  and  distances 
of  adjacent  stations  in  both  directions,  the 
vulnerable  points  of  the  road,  such  as  large 
bridges,  tunnels,  etc.  Telegraph  and  tele- 
phone lines  are  of  special  importance;  the 
adjacent  towns  to  which  they  lead  should 
be  ascertained  by  inquiry.  Streams  which 
may  be  used  for  water  supply  should  be 
roughly  gaged.  Ground  suitable  for  camp 
sites  or  defensive  positions  should  be  noted. 
The  local  resources  in  the  way  of  crops, 
animals,  foodstuffs,  tools,  machinery,  etc., 
should  be  ascertained  approximately.  Towns 
are  described  by  giving  their  populations, 
nature  of  industries,  stock  and  output  of 
mills  and  factories,  important  buildings, 
railroads,  telegraph  and  telephone  communi- 
cations, etc.  There  is  hardly  a  local  feature 
which  may  not  be  of  importance  from  a 
military  point  of  view.  The  reconnaissance 
will  generally  be  for  the  purpose  of  investi- 
gating certain   particular  conditions,   but 
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even  under  such  instructions  very  important 
matters  outside  of  the  instructions  should 
be  reported.  The  officer  charged  with  such 
duty  must  have  his  powers  of  observation 
and  acquisitiveness  developed  to  a  high  de- 
gree. 

Map  10  Miles  a  Day 

By  the  methods  herein  outlined  a  compe- 
tent sketcher  may  map  10  or  more  miles 
of  road  per  day,  sketching  in  also  the 
topography  on  each  side  which  is  visible 
from  the  road.  In  sketching  an  area  he 
may  cover  from  i/2  to  2  sq.  miles  in  a  day, 
depending  upon  his  skill  and  the  nature  of 
the  terrain.  Where  an  extensive  area  is  to 
be  surveyed  the  work  is  divided  into  a  num- 
ber of  small  areas,  with  natural  or  artificial 
lines  of  division,  which  are  mapped  simul- 
taneously. A  number  of  these  areas  will 
be  in  charge  of  a  principal  sketcher  whose 
duty  is  to  distribute  his  subordinates,  fixing 
the  limits  assigned  to  each.  He  makes  cer- 
tain that  each  individual  sketcher  connects 
with  his  neighbor  on  either  flank  by  having 
one  or  more  points  in  common,  without 
overlapping  or  duplicating  work  further 
than  is  necessary  to  join  the  two  sketches 
in  one.  He  carries  an  aneroid  barometer 
with  which  he  gives  each  sketcher  the  ele- 
vation of  his  starting  point.  He  may  be 
accompanied  by  an  assistant  who  measures 
the  distances  and  sketches  the  important 
features  along  the  base  line  from  which  the 
area  sketchers  start.  This  is  used  later  to 
combine  and  co-ordinate  the  individual 
sketches.  These  are  turned  in  simul- 
taneously and  are  pieced  together  and  re- 
traced or  otherwise  prepared  for  reproduc- 
tion. As  the  sketches  are  usually  made  on 
translucent  vellum,  they  may  be  printed 
directly. 

Mapping  operations  on  a  large  .scale  will 
ordinarily  involve  the  correction,  amplifica- 
tion, compilation  and  reproduction  of  maps, 
and  this  duty  will  fall  to  the  Engineer  De- 
partment. So  far  as  possible  it  should  be 
done  in  the  office,  away  from  the  haste  and 
confusion  of  the  field,  but  much  of  this 
work  must  necessarily  be  done  in  the  field, 
especially  reproduction.  Actinic  printing 
processes  are  often  too  slow  for  satisfactory 
reproduction  in  the  field.  The  best  field 
method  now  generally  employed  is  lithog- 
raphy, or  rather  zincography,  since  the 
excessive  weight  of  litho  stones  renders 
them  inconvenient  for  rapid  transportation. 
The  engineer  troops  are  accordingly  sup- 
plied with  an  efficient  and  portable  outfit  for 
map  compilation  and  reproduction,  includ- 
ing drafting,  photographic,  actinic  printing 
and  lithographic  (zinc)  apparatus.  This  is 
one  of  the  most  important  items  of  their 
equipment. 

Map-Reading  Vital 

While  not  every  officer  and  non-commis- 
sioned officer  will  be  called  upon  to  make 
maps  and  sketches,  all,  from  the  highest  to 
the  lowest,  will  frequently  have  to  read  and 
interpret  them.  An  officer  who  is  not  an 
adept  in  map  reading  will  be  at  a  great  dis- 
advantage in  the  exercise  of  independent 
command.  The  map  should  convey  to  his 
mind  a  fairly  accurate  picture  of  the  actual 
ground,  and  he  should  be  able  to  rapidly 
and  accurately  obtain  any  information 
which  the  map  can  furnish.  Such  facility 
is  acquired  only  by  long  practice.  To  locate 
one's  position  on  a  map,  to  orient  it,  to  de- 
termine the  difference  of  elevation  or  the 
distance  between  two  points  are  apparently 
simple  matters,  but  if  it  is  a  que.stion  of 


moving  troops  there  are  many  other  con- 
siderations. What  are  the  widths,  char- 
acter and  condition  of  the  roads?  What 
grades  will  be  encountered  ?  At  what  aver- 
age speed  can  a  wagon  train  move?  Is  the 
road  open  or  shady  ?  Can  it  be  easily  ob- 
served from  adjacent  heights,  or  possibly 
fired  upon?  What  towns  lie  upon  it?  Is 
there  a  telegraph  line  alongside?  Are  there 
bridges  over  the  streams?  If  so,  are  they 
in  good  condition  and  amply  strong  to  carry 
the  loads  accompanying  the  army?  If  not, 
how  long  will  it  take  the  engineers  to  fix 
them?  Are  there  fords  nearby?  What  are 
the  depths  of  water?  What  effect  do  floods 
have?  Is  a  certain  locality  suitable  as  a 
camp  site  for  a  certain  body  of  troops? 
How  about  the  water  supply?  Is  there 
.shade?  Is  the  drainage  satisfactory?  Is 
fuel  available?  How  should  the  various 
organizations  be  disposed?  Is  the  locality 
defensible?  Where  should  the  outpost  line 
be  placed  and  how  many  men  will  be  re- 
quired to  cover  it?  If  a  defensive  position 
is  to  be  taken  to  cover  some  important 
point  or  some  movement  of  troop.s,  where 
is  the  best  general  line  for  occupation?  Can 
the  enemy  avoid  it  or  must  he  attack?  Is 
there  natural  cover  available?  How  about 
the  roads  and  other  communications?  Are 
there  good  observing  stations  and  sites  for 
the  artillery?  Is  the  field  of  fire  satisfac- 
tory? What  natural  obstacles  exist?  How 
about  the  facilities  for  retreat  or  with- 
drawal? Are  the  flanks  secure?  What  ma- 
terials for  construction  will  probably  be 
available?  Can  civilian  labor  be  secured — 
if  so,  to  what  extent?  These  and  many  sim- 
ilar questions  must  be  tentatively  answered 
from  maps,  sketches  and  reports  of  recon- 
noitering  parties,  but  it  is  to  be  remarked 
that  the  final  dispositions  will  almost  in- 
variably  be  made  upon  the  ground  itself. 


for  the  best  map  cannot  answer  all  questions 
that  arise. 

One  interesting  problem  that  is  often  en- 
countered in  military  operations  is  that  of 
visibility,  a  question  as  to  whether  a  cer- 
tain point  or  area  is  visible  from  a  certain 
other  point.  Such  a  problem  can  seldom 
be  solved  with  great  precision  on  a  map, 
but  an  approximate  solution  will  often  be 
required. 

Photographs   from    Balloons   or   Aero- 
planes Are  Valuable 

Photography  is  of  little  practical  use  for 
map  making  for  military  purposes  except 
in  the  case  of  photographs  taken  from  a 
balloon  or  aeroplane  at  a  considerable 
height,  which  are  in  effect  a  form  of  map. 
But  photographs  are  a  valuable  accessory 
to  maps  in  giving  a  clearer  appreciation  of 
the  terrain  as  it  appears  to  the  eye.  They 
are  of  great  value  for  showing  the  con- 
struction and  condition  of  bridges,  wharves, 
buildings,  etc.  Landscape  sketches  are 
usually  of  more  value  than  photographs,  in- 
asmuch as  they  give  special  prominence  to 
the  important  features  of  the  terrain,  omit- 
ting the  mass  of  details  which  obscure  the 
critical  points. 

[In  next  week's  article  Major  Bond  will 
discuss  demolitions  and  siege  operations. — 
Editor.] 


Useful  Feet-Miles  Conversion  Table  for 
Highway  Engineers 

HEREWITH  is  a  table  for  the  conversion 
of  feet  into  decimals  of  a  mile.  This 
table  was  made  up  and  used  by  Clayton  E. 
Swain  in  compiling  data  for  the  annual 
report  of  the  Connecticut  State  Highway 
Department : 




Table 

FOR  CONVEBTINO  FEET 

INTO  Decimals 

OF  Miles 

Miles 

0 

1 

2 

3 

4 

Miles 

0 

1 

2 

3 

4 

.00 

00 

5280 

10560 

15840 

21120 

.50 

2640 

7920 

13200 

18480 

23760 

.01 

53 

5333 

10613 

15893 

21173 

.51 

2693 

7973 

13253 

18533 

23813 

.02 

106 

5386 

10666 

15946 

21226 

.52 

2746 

8026 

13306 

18586 

23866 

.03 

158 

5438 

1071S 

15998 

21278 

.53 

2798 

8078 

13358 

18638 

23918 

.04 

211 

5491 

10771 

16051 

21331 

.54 

2851 

8131 

13411 

18691 

23971 

.0.-. 

264 

5544 

10824 

16104 

21384 

.55 

2904 

8184 

13464 

18744 

24024 

.06 

317 

5597 

10877 

16157 

21437 

.56 

2957 

8237 

13517 

18797 

24077 

.07 

370 

5650 

10930 

16210 

21490 

.57 

3010 

8290 

13570 

18850 

24130 

.08 

422 

5702 

10982 

16262 

21542 

.58 

3062 

8342 

13622 

18902 

24182 

.09 

475 

5755 

11035 

16315 

21595 

.59 

3115 

8395 

13675 

18955 

24235 

.10 

528 

5808 

11088 

16368 

21548 

.60 

3168 

8448 

13728 

19008 

24288 

.11 

581 

5861 

11141 

16421 

21701 

.61 

3221 

8501 

13781 

19061 

24341 

.12 

634 

5914 

11194 

16474 
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Screening  and  Concrete  Plants  for  Building 
Use  Gravel  from  Cellar  Excavation 

Building  of  Methodist   Book   Concern   in   Cincinnati   Completed   Rapidly 
with  Economical  Layout  Including  Wheeled  Trestles  for  Support  of  Chutes 

By  W.  R.  HOWARD 
Cincinnati,  Ohio 


CRAMPED  by  having  only  one  side  of 
the  lot  open,  and  that  accessible  only 
through  a  14-ft.  street,  the  contractor  for 
the  Methodist  Book  Concern's  new  building 
in  Cincinnati  managed,  with  a  well-planned 
layout,  to  complete  the  second  unit  of  the 
reinforced-concrete  structure  at  the  rate  of 
365  cu.  yd.  a  day.  Circumstances  favored 
the  contractor  by  providing  suitable  sand 
and  gravel  for  concrete  in  the  basement  ex- 
cavation, which  reduced  the  quantity  of 
aggregate  to  be  delivered  through  the  nar- 
row street,  yet  complicated  the  layout  prob- 
lem by  necessitating  a  screening  and  crush- 
ing plant  ,on  the  lot.     By  handling  all  the 


the  fall  of  1914.  By  erecting  the  building 
in  two  separate  parts,  no  interruption  to 
business  was  experienced  by  the  owners 
except  at  the  time  of  moving  their  presses 
and  other  machinery  from  the  old  building 
to  the  new.  In  erecting  the  front  portion, 
enough  steel  was  left  projecting  out  of  the 
floors  to  make  a  good  connection  and  bond 
with  the  corresponding  floors  that  were 
constructed  later.  This  is  shown  in  one  of 
the  accompanying  photographs. 

In  the  excavating  of  the  footings  for  the 
first  half,  good  gravel  was  encountered.  In 
bidding  on  the  job  this  gravel  was  not  fig- 
ured on,  but  it  was  found  by  tests  that  the 


shown  in  the  accompanying  drawing.  The 
equipment  consisted  of  a  bucket  conveyor,  a 
rotary  sand  screen,  a  stone  crusher,  a  belt 
conveyor  and  a  spreader.  Power  was  ob- 
tained from  a  35-hp.  D.  C,  220-volt  motor. 
By  means  of  a  small  dump  scraper  operated 
by  a  hoisting  engine,  the  gravel  was  dumped 
at  the  foot  of  the  bucket  conveyor,  which 
carried  it  up  to  the  screen.  The  screened 
sand  fell  down  chutes  into  the  .sand  bin.  The 
rock  rolled  down  into  the  crusher  and  from 
the  crusher  it  was  handled  the  length  of  the 
stone  bin  by  the  belt  conveyor.  As  the 
gravel  was  about  half  stone  and  half  sand, 
about  100  cu.  yd.  of  stone  and  100  cu.  yd. 
of  sand  was  obtained  in  one  day's  opera- 
tion. 

The  method  of  getting  the  rock  out  of  the 
basement  was  similar  to  that  of  removing 
the  gravel,  only  the  scraper  was  not  used. 
The  rock  was  dropped  into  the  conveyor  by 
hand,  the  rock  being  first  broken  into  suit- 
able sizes  that  could  be  handled  by  the  con- 
veyor. The  screen  was  so  installed  that  it 
was  a  matter  of  a  few  moments  to  hoist  it 
out  of  place  when  rock  was  being  handled. 


LIGHT  WHEELED  TOWERS  CLT  SIZE  OF  GANG  NEEDED  TO   SHIFT  CHUTES  ON   CINCINNATI  BUILDING   CONSTRUCTED  IN  HALVES 


concrete  materials  mechanically,  and  by  put- 
ting wheels  on  the  trestles  supporting  the 
chutes,  the  total  concrete  gang  was  cut  down 
to  fourteen  men,  two  foremen,  a  fireman, 
and  a  hoisting  engineer. 

Purpose  and  Design  of  Building 

The  new  building  for  the  Methodist  Book 
Concern  is  on  Plum  St.,  Cincinnati.  It  is  of 
reinforced-concrete  construction,  with  a 
stone  and  brick  front,  and  brick  fire  walls 
on  the  two  sides  and  the  rear.  The  front 
half  of  the  building  is  used  for  a  retail 
store  and  offices,  while  the  other  half  is 
used  as  press  rooms,  composing  rooms,  and 
shipping  department.  The  building  is  ap- 
proximately 120  X  190  ft.  in  plan  and  de- 
signed for  nine  stories  and  basement,  al- 
though the  present  structure  is  only  six 
stories  high.  The  average  story  height, 
13  ft.  3  in.  Typical  floor  bays  are  20  ft. 
by  20  ft.  6  in.,  of  flat  slab  or  girderless  floor 
construction,  supported  on  round  columns 
having  spiral  and  vertical  reinforcing.  The 
slab  thickness  ranges  from  S'^A  to  14  in., 
and  is  the  same  for  all  the  floors  including 
the  roof.  On  the  floors  there  is  a  3-in.  con- 
crete fill  covered  with  1  in.  of  finish. 

Building  Constructed  in  Halves 

Only  half  of  the  building  was  erected  at 
a  time,  the  front  half  being  erected  first,  in 


sand  and  the  gravel  were  suitable  for  con- 
crete. A  rotary  screen  was  rigged  up  at 
that  time  and  considerable  gravel  was 
screened,  the  sand  being  used  for  concrete. 

Excavating  Derrick  Moved  on  Old  Floor 

As  there  was  considerably  more  excava- 
tion for  the  second  half  of  the  building,  a 
derrick  was  built  to  handle  a  ■'■'i-yd.  clam- 
shell bucket.  The  derrick  had  a  20-ft.  mast 
and  a  40-ft.  boom,  which  gave  it  a  fairly 
large  working  radius.  While  excavation 
for  the  footings  and  the  cellar  was  going 
on,  the  floor  of  the  old  building  was  left 
standing  in  order  to  facilitate  the  moving 
of  the  derrick  from  place  to  place  to  exca- 
vate for  all  the  footings.  The  floor  was 
wrecked  as  the  excavation  advanced.  Due 
to  lack  of  storage  room,  about  2000  cu.  yd. 
was  sold  for  construction  purposes.  This 
left  about  3500  cu.  yd.  of  gravel  in  the  base- 
ment, besides  about  800  cu.  yd.  of  rock, 
which  was  salvaged  from  the  old  stone 
walls.  About  75  per  cent  of  the  rock  was 
stored  on  a  nearby  lot  and  hauled  back 
after  the  rock-crushing  plant  was  installed. 

Cellar  Excavation  Screened  for 
Concrete 

In  order  to  handle  the  remaining  gravel 
and  stone  in  the  basement  economically,  a 
rather  novel  layout  was  designed,  which  is 


the  rock  going  directly  to  the  crusher.  All 
power  to  run  the  machinery  in  the  plant  was 
obtained  directly  or  indirectly  from  the 
motor. 

Crusher  Pedestal  Set  in  Bins 

The  crusher  sat  on  a  pedestal  constructed 
of  10  X  10  in.  timbers  which  was  about 
20  ft.  high,  so  as  to  bring  the  bottom  of 
the  crusher  at  th?  first-floor  level  when  that 
floor  was  concreted.  The  pedestal  was  well 
X-braced  and  the  six  legs  were  battered  in 
two  ways,  thus  making  a  very  strong  struc- 
ture, which  was  required  as  the  type  of 
crusher  used  caused  heavy  vibration.  The 
bin,  which  was  built  around  the  crusher, 
aided  greatly  in  steadying  the  pedestal.  The 
sand  and  stone  bins  were  about  60  ft.  long, 
the  stone  bin  being  about  two-thirds  of  the 
total  length.  As  seen  from  the  drawing, 
the  bin  was  constructed  close  to  the  wall,  so 
that  material  delivered  to  the  job  in  wagons 
or  trucks  could  be  dumped  directly  into  it. 
A  14-ft.  street  was  the  only  open  side  of  the 
second  half  of  the  building.  There  was  no 
room  for  storage  on  it  as  the  street  had  to 
be  kept  open  at  all  times  to  trafl[ic,  it  being 
a  short  cut  between  two  main  streets.  For 
hauling  materials  dump  wagons  were  used, 
which  could  be  backed  up  to  the  building 
and  dumped  directly  into  the  bins.  When 
the  bins  filled  up  on  the  street  side  the  ma- 
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CABS  FED  MIXER  FROM  BINS  FILLED  FROM  STREET  OR  WITH  CRUSHED  AND  SCREENED  MATERIAL  FROM  CELLAR  EXCAVATION 


terial  was  carried  back  by  means  of  the 
b-preader,  which  did  away  with  any  hand 
shoveling.  Material  could  also  be  dumped 
into  the  stone  bin  from  the  driveway.  This 
place  was  used  exclusively  by  the  motor 
trucks,  as  it  was  awkward  work  for  the 
trucks  to  back  up  to  the  building  in  the 
narrow  street.  As  many  as  twelve  cars  of 
material  were  dumped  in  these  bins  in  one 
day,  and  at  no  time  was  traffic  held  up. 

Concrete  Plant  Required  Few  Men 

The  concreting  plant  was  designed  so  as 
to  be  operated  at  a  maximum  speed  with  a 
minimum  amount  of  labor.  A  four-bag 
batch  mixer  was  used  with  a  floor  hopper. 
All  material  was  delivered  to  the  mixer  by 
means  of  side-dump  cars  running  on  2-ft. 
gage  track.  The  bodies  of  the  cars  were 
built  so  as  to  hold  just  enough  sand  and 
gravel  for  a  four-bag  batch  of  1:2:4  con- 
crete, the  body  of  the  car  being  divided  into 
two  departments.  These  cars  were  run  up 
under  the  bins,  as  shown  in  the  drawing. 
Aa  there  was  a  1.6  per  cent  grade  running 
back  from  the  turntable,  the  cars  were 
pushed  back  under  the  bins  by  two  men, 
were  filled  and  allowed  to  run  back  by  grav- 
ity to  the  turntable.  This  turntable  re- 
volved on  ball-bearings,  and  two  men  were 
stationed  at  this  point  to  take  care  of  the 
cars.  Turning  the  cars  through  a  right 
angle,  they  were  pushed  toward  an  incline 
where  a  cable  was  hooked  onto  them  which 
pulled  them  up  to  the  floor  hopper.  This 
cable  was  operated  by  the  same  engine  that 
hoisted  the  concrete  up  to  the  floors.  When 
the  cars  reached  the  floor  hopper  the  con- 
tents were  dumped  into  it  and  the  cars  ran 
back  to  the  turntable  by  gravity.  The  move- 
ment of  the  cars  was  so  arranged  that  a 
loaded  car  was  always  waiting  at  the  turn- 
table to  be  pulled  up  the  incline.  By  having 
one  man  attend  to  the  dumping  of  the  cars 
and  put  the  water  in  the  mixer,  two  men 
handle  cement,  and  one  man  dump  the 
mixer,  a  total  of  eight  men  was  sufficient 
for  actually  mixing  the  concrete.  The  hoist- 
ing engineer  and  fireman  completed  the 
crew.  Two  men  were  needed  to  handle  ce- 
ment because  it  was  unloaded  in  the  drive- 
way and  delivered  to  the  mixing  platform 
by  means  of  gravity  rollers  on  an  incline 
from  the  driveway  to  the  charging  plat- 
form. Upon  reaching  the  platform  the  ce- 
ment was  carried  away  and  piled  beside  the 


hopper  by  one  man,  while  the  other  man 
dumped  the  cement  into  the  hopper.  By 
means  of  the  gravity  rollers  the  cement  was 
handled  for  less  than  half  of  the  cost  of 
handling  by  hand. 

Wheeled  Trestles  Made  Moving  Chutes 

Easy 

The  method  of  handling  the  concrete 
after  it  leaves  the  elevator  can  be  readily 
seen  from  the  photographs.  The  concrete 
was  delivered  to  the  floor  by  means  of 
chutes.  The  first  chute  was  hung  from  the 
tower  by  means  of  a  40-ft.  boom.  The  two 
other  chutes  were  suspended  from  wheeled 
trestles.  Altogether  three  large  chutes  and 
two  small  hand  chutes  were  used.  The  large 
chutes  were  each  36  ft.  long,  thus  giving  a 
working  radius  of  about  125  ft.  The 
wheeled  trestles  made  it  very  easy  to  move 
the  chutes  radially.  Generally  in  pouring 
concrete  by  the  aid  of  chutes,  high  trestles 
are  used  without  wheels,  requiring  a  large 
number  of  men  on  the  floor  to  move  the 
chutes.  With  the  wheeled  trestles  a  gang 
of  five  men  and  a  foreman  moved  the-chutes 
and  also  attended  to  the  tamping  and  grad- 
ing of  the  concrete.  Counting  the  man  in 
the  crow's  nest  on  the  tower,  a  gang  of  six 
men  and  a  foreman  was  sufficient  for  plac- 
ing the  concrete.  Altogether,  for  mixing 
and  placing  concrete  a  gang  of  fourteen  men 
and  two  foremen  was  needed,  together  with 
the  hoisting  engineer  and  fireman.  This 
made  the  labor  cost  of  concreting  very  low 
when  the  yardage  of  concrete  handled  is 
considered,  the  average  day's  run  being  365 
cu.  yd. 

The  hoisting  of  the  concrete  hopper,  boom 
and  chute  was  greatly  expedited  by  having 
them  fastened  to  a  sliding  frame  made  of 
two  6-in.  channels.  The  channels  slid  on 
the  two  corner  posts  of  the  tower.  This 
whole  sliding  unit  was  hoisted  by  means  of 
a  set  of  triple  falls,  the  lead  line  being  run 
down  to  the  niggerhead  of  the  engine. 

All  the  equipment,  both  the  concreting 
and  crushing  plants,  was  designed  by  J.  E. 
Hodges,  superintendent  of  the  Ferro-Con- 
crete  Construction  Company.  One  of  the 
interesting  features  of  the  erection  of  the 
building  was  the  speed  and  ease  of  the  erec- 
tion of  the  form  work.  The  Hodges  system 
of  adjustable  forms  was  used  exclusively. 
By  this  method  a  floor  was  easily  erected 
and  concreted  every  six  working  days.    The 


total  area  of  form  work  per  floor  for  the 
second  part  of  the  building  was  approxi- 
mately 19,000  sq.  ft. 

The  building  was  designed  by  S.  Hanna- 
ford  &  Son,  architects,  of  Cincinnati.  The 
general  contractor  for  the  job  was  the 
Ferro-Concrete  Construction  Company,  also 
of  Cincinnati. 


Automobiles  Run  on  Four  Cents  a 
Mile  in  Supervising  Road  Work 

THKEE  low-priced  cars  have  been  run 
for  nineteen  months  at  an  average  of 
4.13  cents  per  mile  in  supervision  work 
on  the  Washington-Atlanta  highway,  ac- 
cording to  E.  W.  James,  chief  of  road  main- 
tenance of  the  Office  of  Public  Roads.  The 
car  which  has  made  the  last  mileage  aver- 
aged 28.4  miles  a  day  on  a  basis  of  30  days 
a  month,  while  one  of  the  other  cars  aver- 
aged just  50  per  cent  more  than  this.  Trans- 
portation per  mile  of  road  under  supervi- 
sion formerly  cost  52  cents  a  month  for 
livery.  With  these  cars  it  cost  20  cents  a 
month.  The  chief  saving,  however,  was  in 
the  time  on  the  road  of  the  men  using  the 
cars. 

The  figures  published  by  Mr.  James  do 
not  include  labor.  Those  for  two  of  the 
three  cars  correspond  very  closely,  while 
those  for  the  third  car  are  slightly  higher 
because  of  storage  charges  and  greater  tire 
costs.  The  gasoline  for  one  car  cost  only 
81  per  cent  of  that  for  the  other  two,  but 
storage  and  miscellaneous  charges  on  this 
car  were  high.  Of  the  average  operating 
cost  of  4.13  cents  per  mile,  35.7  per  cent 
was  miscellaneous,  24.8  per  cent  was  for 
gasoline,  20.3  per  cent  for  tires,  12.6  per 
cent  for  storage,  5.6  per  cent  for  oil  and  1 
per  cent  for  grease.  The  costs  cover  the 
period  from  the  end  of  May,  1914,  to  the  be- 
ginning of  the  present  year. 


Forest  Service  Is  Taking  Census  of  1915 

Lumber  Production 

The  U.  S.  Forest  Service  is  making  a  cen- 
sus of  the  1915  lumber  production  in  co- 
operation with  the  National  Lumber  Manu- 
facturers' Association.  A  preliminary 
statement  will  be  made  about  May  1.  The 
census  bureau  was  too  busy  this  year  to 
take  this  census. 
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How  the  Forest  Service  Bridges  the  More 
Remote  Stream  Crossings 

Inexpensive    Suspension    Bridges    Are    Built    Across    Mountain 
Streams  of  the  Northwest  Under  Unique  Construction  DifBcuIties 


ADMINISTERING  the  aflfairs  of  na- 
tional forests  in  the  Northwest  has  in 
recent  years  involved  the  construction  of 
seventy-nine  bridges,  varying  in  type  from 
light  cable  footbridges  to  timber  structures 
designed  for  heavy  traffic.  Seven  suspen- 
sion bridges  have  been  built  in  the  states 
of  Oregon  and  Washington,  and  in  several 
cases  the  structures  were  required  at  points 
so  remote  that  the  greatest  problems  and 
the  major  part  of  the  cost  have  been  in 
delivering  materials  to  the  site. 

Only  limited  funds  have  been  available 
for  this  work,  and  in  many  cases  the  diffi- 
culties were  such  that  it  has  been  feasible 
to  construct  the  bridges  only  because  the 
supervisor  and  his  rangers  have  devised  in- 
genious schemes.  When  the  need  for  a  new 
bridge  becomes  evident  an  examination  and 
report  is  made  by  the  supervisor  or  his  rep- 
resentative, and  often  when  construction 
difficulties  preclude  doing  the  work  by  con- 
tract, the  Forest  Service  designs  and  builds 
the  structure  with  its  own  funds  and  forces. 

Transportation  Difficulties 

In  the  case  of  the  Thunder  Creek  bridge, 
a  suspension  bridge  with  a  96-ft.  span,  the 
heavy  snows  of  the  region  made  it  neces- 
sary to  design  for  a  snow  load  of  125  lb. 
per  square  foot.  This  called  for  two  1%- 
in.  suspension  cables,  200  ft.  long,  each 
weighing  1170  lb.  These  presented  a  seri- 
ous transportation  difficulty,  as  the  only 
access  to  the  site  was  over  a  rough  moun- 
tain trail  30  miles  in  length. 

An  effort  was  first  made  to  deliver  these 
cables  to  the  site  on  pack  animals  by  dis- 
tributing the  weight  on  five  mules.  This 
attempt  failed,  the  entire  train  of  mules 
going  down  under  the  combined  weight  of 
the  cable  and  the  strain  of  keeping  their 
footing  on  the  rough  and  narrow  trail.  A 
second  attempt  was  made  by  twenty  men, 
who  packed  the  cable  in  on  their  shoulders 
for  some  13  miles  over  the  most  dangerous 
part  of  the  trail,  each  man  carrying  a  length 
of  10  ft.  In  this  manner  after  consider- 
able hardship  the  cable  was  delivered  to 
the  site  successfully.  In  spite  of  the  dif- 
ficulties, however,  the  total  cost  of  the  com- 
pleted structure  was  only  $2,515,  of  which 
$500  was  contributed  by  Whatcom  County. 

In  the  case  of  the  Skagit  River  bridge 
near   Ruby    Creek,    an    old    wooden    truss 


erected  at  the  site  by  miners  was  used  as 
falsework  during  the  building  of  the  new 
structure,  and  was  then  removed.  The  new 
bridge  has  a  span  of  only  84  ft.,  but  stands 
150  ft.  above  the  water,  its  towers  being 
founded  on  rock  cliffs  at  the  entrance  to 
what  is  known  as  Canyon  Diablo.  The 
depth  of  water  in  this  canyon  at  some 
points  is  as  much  as  80  ft.,  with  only  14  ft. 
between  the  tortuous,  perpendicular  walls. 
Cedar  for  bridge-floor  and  side  rails  was  not 
available  near  the  site,  and  it  had  to  be 
rafted  down  from  a  point  6  miles  upstream. 
This  operation  was  dangerous,  not  only  on 
account  of  hidden  rocks  and  rapids,  but  be- 
cause of  the  rapidly  increased  current  at 
the  approach  of  the  mouth  of  the  canyon. 
The  work  was  completed,  however,  without 
accident. 

Wenatchee  Suspension  Bridge 

When  decision  to  build  the  Wenatchee 
suspension  bridge  was  reached,  bids  were 
asked  from  a  number  of  companies  on  a 
structure  of  190  ft.  between  towers,  plans 
for  which  were  prepared  in  the  office  of  the 
district  supervisor.  The  lowest  bid  on  the 
construction  work  alone,  the  Forest.  Service 
to  furnish  all  material,  was  $3,266.  This 
was  much  more  than  could  be  afforded  for 
this  particular  job,  so  the  work  was  under- 
taken by  Forest  Service  forces.  Under  the 
supervision  of  the  ranger  who  prepared  the 
designs,  the  structure  was  built  at  the  fol- 
lowing cost: 


Material    $1,338.92 

Hauling     91.82 

Temporary  labor 799.94 

Rangers'  labor,  including  supervision 159.16 

Subsistence 242.12 

Total    $2,631.96 


This  bridge,  shown  in  the  accompanying 
photograph,  is  located  about  3  miles  north- 
east of  Chiwaukum,  Wash.,  a  station  on  the 
Great  Northern  Railway.  The  towers  are 
38  ft.  in  height  from  lower  edge  of  sill  to 
top  of  cap,  and  they  support  two  iy2-in. 
crucible-steel  cables  with  wire  centers. 
These  cables  pass  over  cast-iron  saddles 
driftbolted  to  the  tower  caps,  and  are  an- 
chored by  means  of  deadmen  at  a  sufficient 
distance  from  the  towers  to  allow  them  to 
swing  on  the  same  angle  at  both  ends  of  the 
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FOREST   SERVICE   SUSPENSION    BRIDGE  OVER  WENATCHEE  KIVER  SPANS   190   FEET 


DIABLO    CANYON    BRIDGE   IS    150   FEET   ABOVE   THE 
WATERS   OF   THE   SKAGIT   RIVER 

structure.  The  tension  is  adjusted  by  two 
24-in.  turnbuckles  at  the  west  end.  The 
camber  in  the  center  of  the  span  is  1  ft. 

The  cribs  and  towers  were  erected  first. 
A  slender  cord  was  then  passed  across  the 
river  in  a  boat,  and  with  the  cord  a  stout 
wire  was  drawn  over.  To  the  wire  one  of 
the  1  i-in.  guy  cables  was  attached,  and  with 
this,  by  the  aid  of  a  home-made  capstan,  the 
large  cables  were  drawn  across  the  stream 
and  securely  anchored  to  the  deadmen.  The 
cables  were  brought  to  their  proper  posi- 
tion by  means  of  the  turnbuckles.  A  car- 
riage was  then  slung  from  the  cables,  from 
which  workmen  could  put  on  the  suspender 
rods  which  support  the  floor  structure. 

The  floor  of  the  bridge  is  supported  by 
y2-in.  rods  and  %-in.  cables  fastened  to  the 
main  cables  by  1%-in.  Crosby  clamps  at  6- 
ft.  intervals.  Towers  and  cribs  are  con- 
structed of  Douglas  fir,  cut  at  the  site,  the 
bark  being  removed  before  the  timber  was 
placed  in  the  structure.  The  specifications 
required  the  cribs  to  be  placed  on  solid 
foundation  near  the  water's  edge.  Daps 
were  required  at  all  angular  timber  joints 
so  that  a  sufficient  depth  to  secure  the 
necessary  nailing  surface  was  provided,  and 
the  number  of  30d  nails  or  %-in.  driftbolts 
were  specified  at  each  important  joint. 
Four  guy  cables  were  used  for  steadying 
the  towers,  two  being  used  on  each  end  of 
the  span  with  the  tower  ends  fastened  on 
the  bank  of  the  stream,  one  above  and  one 
below.  Rock  was  used  to  fill  the  cribs,  and 
about  4  cu.  yd.  of  it  was  placed  around 
the  main  braces  and  ends  of  each  crib  on 
the  upstream  side  of  the  structure.  For 
the  latter  purpose  no  pieces  weighing  less 
than  100  lb.  were  permitted. 

On  each  bank  the  anchorage  for  the  cables 
consisted  of  a  cedar  log,  33  in.  in  diameter 
at  the  small  end  and  20  ft.  long,  which 
was  placed  in  a  pit  7  ft.  deep.  A  sheet  of 
soft  steel  6  in.  wide  and  3  ft.  long,  bent  to 
fit  the  curvature  of  the  log,  was  fastened 
directly  under  the  cable  at  the  points  of 
heaviest  strain,  and  the  cables  were  passed 
twice  around  the  log.  Rocks  of  suitable  , 
size  were  put  in  the  pit  before  the  deadman 
was  placed,  after  which  the  excavation  was 
entirely  filled  with  rocks,  25  per  cent  of 
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which  weighed  not  less  than  200  lb.  each. 
The  towers  were  given  a  brush  treatment 
of  creosote,  and  the  whole  structure  was 
painted  a  dark  green  with  creosote  shingle 
stain.  The  ironwork  was  covered  with 
asphalt  paint.  Wire  netting  on  the  sides 
to  prevent  sheep  from  falling  off  is  removed 
and  rolled  up  in  the  fall  and  replaced  again 
in  the  spring.  After  being  in  use  four 
summers,  during  which  time  more  than 
100,000  sheep  and  numerous  pack  and  saddle 
animals  crossed  the  bridge,  it  is  reported 
that  no  settlement  can  be  noticed. 

Cowlitz  Bridge 

For  the  Cowlitz  River  crossing  a  suspen- 
sion bridge  was  decided  upon  which  would 
have  a  span  from  tower  to  tower  of  180  ft. 
The  towers  are  of  hewed  timber  built  on 
cribs  18  ft.  high.  Two  2i4-in.  cables  were 
used,  each  having  a  total  length  from  anchor 
to  anchor  of  373  ft.  On  account  of  the  size 
of  the  main  cables,  which  were  of  crucible 
steel  with  wire  center,  it  was  impracticable 
to  use  a  turnbuckle  for  adjusting  the  strain, 
and  this  strain  was  provided  for  by  the  use 
of  open  bridge  sockets  babbitted  to  the 
cables  at  each  end  and  made  fast  to  the 
anchorage  by  1%-in.  cables.  The  sockets 
are  adjusted  to  a  take  up  of  18  in.,  which  is 
considered  sufficient  for  any  needed  adjust- 
ment of  the  main  cables. 

On  one  end  of  this  structure  it  was  pos- 
sible to  anchor  the  cables  in  solid  rock,  but 
at  the  other  end  a  solid  block  of  concrete, 
weighing  approximately  37  tons,  was  cast 
in  a  pit  with  the  top  of  the  concrete  10  ft. 
below  the  surface.  Eyebolts  3%  in.  in 
diameter  were  placed  in  this  concrete  block, 
and  to  the.se  were  attached  the  1%-in. 
cables  carrying  the  bridge  sockets.  This 
extensive  anchorage  process  was  considered 
necessary  on  account  of  the  loose  shifting 
formation  at  this  point  combined  with  the 
heavy  strain. 

Floor  and  Stiffening  Truss  Details  Are 
Designed  to  Prevent  Vibration 

The  floor  is  51/2  ft.  wide  between  wheel 
guards,  and  is  supported  from  the  cables  by 
the  usual  suspension  system.    From  top  of 


rail  to  the  floor  timbers  a  system  of  2  x  12- 
in.  diagonal  braces  is  placed  in  pairs,  con- 
nected with  dowel  pins  and  braced  from  rail 
to  floor  with  vertical  tie  rods.  It  is  claimed 
for  this  type  of  construction  that  practi- 
cally all  vibration  is  eliminated,  even  when 
large  logs  are  dragged  over  the  bridge. 
Precaution  was  taken  against  deterioration 
of  those  parts  of  the  cable  placed  under- 
ground. Exposed  steelwork,  on  account  of 
the  variable  weather  conditions,  required 
frequent  and  thorough  application  of  oil  and 
white  lead.  All  manufactured  material  used 
in  this  bridge  was  hauled  in  winter  over 
43  miles  of  rough  road  from  the  nearest 
railway  station. 

The  work  of  the  Forest  Service  in  the 
Northwest  in  District  6,  comprising  Ore- 
gon, Washington  and  Alaska,  is  in  charge  of 
George  H.  Cecil,  district  forester,  whose 
headquarters  are  at  Portland,  Ore. 

/( i'Hoks,  Reamed 


Nick  and  Break  Test  for 
Steel  Rails  Advocated 

R.  W.   Hunt   and   C.  W.  Gennett,  Jr.,   Present 
Results   Tending   to   Demonstrate   Advan- 
tages  of   Such   Tests   for   Both    Rail- 
roads   and    Manufacturers 

APPLICATION  of  the  nick  and  break 
test  to  a  large  tonnage  of  standard 
A.R.A.  90-lb.  rails,  type  A,  ordered  by  a 
leading  railroad  of  the  Middle  West,  was 
made  by  the  Algoma  Steel  Corporation,  of 
Canada,  and  the  results  tend  to  show  that 
a  decrease  in  the  number  of  rails  rejected 
as  compared  to  the  specifications  of  the 
American  Railway  Engineering  Association 
is  effected,  but  with  greater  protection  for 
the  railroad.  In  a  fully  illustrated  paper  of 
25  pages  presented  by  R.  W.  Hunt  and  C.  W. 
Gennett,  Jr.,  before  the  annual  convention 
of  the  latter  association  at  Chicago  on 
March  21-23,  the  advantages  of  this  test  are 
clearly  explained.  The  conclusions  reached 
are  here  given,  after  stating  the  specifica- 
tions used  for  the  test. 

The  specifications  provide  that  the  test 
pieces  which  have  successfully  withstood 
the  drop  test  and  also  a  piece  representing 
the  top  end  of  all  other  top  rails  shall  be 
nicked  and  broken.  If  the  fracture  shows 
interior  defect  the  "A,"  or  top  rail  of  the 
ingot,  shall  be  rejected,  and  a  piece  shall  be 
cut  from  its  bottom  end  to  represent  the 
"B"  or  second  rail  of  the  same  ingot.  This 
piece  shall  then  be  nicked  and  broken,  and 
if  its  fracture  shows  interior  defect,  the 
rail  represented  shall  be  rejected.  The  test- 
ing by  nicking  and  breaking  shall  proceed 
progressively  in  this  manner  on  all  the  rails 
of  each  ingot,  if  necessary,  and  they  shall  be 
accepted  or  rejected  according  as  the  frac- 
ture of  the  test  piece  representing  them 
shows  interior  defects. 

Conclusions 

The  most  important  conclusions  which 
can  be  deduced  from  the  results  of  these 
tests  are: 

1.  That  the  application  of  the  nick  and 
break  test  specification  results  in  a  distinct 
saving  to  the  mill  in  the  number  of  rails 
rejected  as  against  those  that  would  be  re- 
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jected  under  the  American  Railway  En- 
gineering Association  specification.  These 
rejections  have  been  reduced  from  5.56  per 
cent  to  2.98  per  cent,  resulting  therefore 
in  a  saving  to  the  mill  of  rejected  rails 
amounting  to  46.4  per  cent. 

2.  That  the  application  of  the  nick  and 
break  test  specification  is  a  greater  protec- 
tion to  the  railroad  than  would  be  the 
American  Railway  Engineering  Associa- 
tion specifications,  for  the  rejections  under 
the  former  include  1.33  per  cent  (of  the 
total  number  of  rails  rolled)  which  would 
have  been  accepted  under  the  American 
Railway  Engineering  Association  specifi- 
cation. Thus,  of  the  total  number  of  rails 
rejected  under  the  nick  and  break  specifica- 
tion, 44.6  per  cent  would  not  have  been  re- 
jected under  the  American  Railway  En- 
gineering Association  specification,  so  that 
practically  one-half  of  the  rails  rejected 
under  the  former  specification  would  have 
been  accepted  under  the  latter,  and  laid  in 
the  track. 

3.  If,  as  has  been  shown  by  public  rec- 
ords, the,  number  of  rails  that  fail  in  serv- 
ice and  have  to  be  replaced  because  of  un- 
sound or  unhomogeneous  metal,  represents 
nearly  one-half  of  the  total  number  of  fail- 
ures occurring  on  the  railroads  each  year, 
obviously  then,  by  the  application  of  the 
nick  and  break  test  specification,  which  is 
a  protection  against  unsound  and  unhomo- 
geneous metal,  a  material  reduction  in  the 
number  of  these  rail  failures  would  be 
effected. 


Test  Made  of  Model  Weir 

Laboratory    Investigation   Thought   to  Furnish 
Encouragement  as  to  Reliability  of  De- 
duction from  Small-Size  Dams 
By  BEN  D.  MOSES 
EI  Paso,  Tex. 

AS  AN  INVESTIGATION  of  the  flow  of 
water  over  model  dams  or  weirs,  the  fol- 
lowing description  of  a  test  made  on  a  very 
carefully  constructed  model  and  presented 
as  a  thesis  by  J.  W.  Dismukes,  a  senior  at 
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FIG.    1 — DIMENSIONAL  SKETCH   OF   WEIR 

the     University     of    California,     is     quite 
worthy  of  note. 

In  seeking  a  dam  or  weir  after  which 
to  make  his  model,  Mr.  Dismukes  finally 
cho.se  one  of  those  calibrated  at  Cornell 
University  in  1903  and  described  in  Water 
Supply  Paper  200  of  the  U.  S.  Geological 
Survey.  That  known  as  Series  39  and 
called  the  Dolgeville  model  seemed  most 
fit,  as  it  could  be  most  readily  reduced  to 
his  scale,  and  besides  being  of  simple  con- 
struction, had  a  fairly  consistent  curve  for 
the  coefficient  c.  All  dimensions  on  the 
Cornell  weir  were  reduced  7:1,  resulting  in 
a  model  of  2.281  ft.  instead  of  16  ft.  crest 


,A 

V 

04 

,r^ 

r' 

.} 

y 

/ 

»» 

V 

^ 

jl«i 

J 

r 

ai 

/ 

f 

/ 

f 

0 

/.o 

2.6 

-ji 

<?  in  Sec- Ft. 

FIG.  2 — CALIBRATION  CURVE  FOR  MODEL  OF  DOLGE- 
VILLE MODEL 

length.  (See  Fig.  1.)  All  conditions  of 
approach  and  suppression  were  reproduced 
as  nearly  as  possible.  Ordinary  pine  lum- 
ber was  used  for  the  flume  and  approach, 
and  redwood  for  the  weir  itself,  the  great- 
est care  being  used  with  all  dimensions. 

The   quantity   of   water   was   measured 
volumetrically    in    a   previously   calibrated 
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concrete  tank  7  x  7  x  12  ft.  fitted  with  a 
hook  gage  reading  to  millimeters.  A  spe- 
cial carriage  mounted  on  rollers  served  to 
deflect  the  water  from  one  tank  to  the 
other.  The  time  of  cutting  the  stream  was 
caught  with  a  stop  watch,  and  altogether 
the  operation  was  most  accurate.  Rubber 
tubing  leading  from  the  bottom  of  the 
approaching  flume  to  a  well  supplied  with 
a  hook  gage  served  as  an  effective  means 
of  obtaining  the  head  on  the  weir.  Still 
carrying  out  the  7:1  relation,  the  heads 
were  taken  at  two  places,  one  1.47  ft.  and 
the  other  2.29  ft.  above  the  weir. 

After  the  weir  was  installed,  leveled  and 
calked  a  few  preliminary  runs  were  made. 
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CALIFORNIA  MODEL,  B 

after  which  a  series  of  72  runs  was  made, 
the  head  and  quantity  being  obtained  for 
each  rur.  These  have  been  plotted  in  Fig. 
2,  and  the  curve  attests  the  accuracy  of 
the  observations.  There  remains  now  to 
study  this  curve,  and  for  this  purpose  nine 
points  were  chosen,  using  the  experimental 
data. 

Curve  A,  Fig.  3,  gives  c  as  obtained  at 


Cornell,  and  curve  B  that  for  the  model  at 
California,  the  head  multiplied  by  7  in 
each  case  for  the  purpose  of  comparison. 
It  is  to  be  noticed  that  above  heads  of  1.4 
ft.  on  the  Cornell  model  (or  0.2  ft.  on  the 
California  model)  the  curves  are  at  the 
same  general  type,  and  that  the  coefficient 
for  the  smaller  weir  is  greater  than  that 
for  the  larger.  This  difference  seems  rather 
to  be  in  favor  of  than  against  the  principle, 
since  it  has  been  shown  in  the  writer's 
article  in  the  Engineering  Record  of  Feb. 
19,  page  246,  that  on  models  of  less  than 
7-ft.  crest  this  actually  will  occur. 

Now  let  us  apply  the  principle  Q  =  n^q, 
in  which  Q  is  the  quantity  over  the  Cornell 
model ;  q  that  over  the  California  model  for 
the  corresponding  head,  and  n,  the  reduc- 
tion factor  in  our  case  7.  (See  Engineer- 
ing Record  of  Aug.  16,  1913,  page  193, 
"Flow  Over  Model  of  Sunol  Dam.")  Then 
Q=  (7)3g=  129.6(7. 

The  accompanying  table  shows  the  re- 
sults, and  is  self-explanatory,  while  the 
curves  in  Fig.  4  are  a  graphical  represen- 
tation.   This  is  of  course  the  result  of  one 
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FIG.     4 — CALIBRATION      CURVES     FOR     THE     TWO 
MODELS,  A  AND  B 

test  only,  and  in  spite  of  the  fact  that  a 
difference  is  encountered  of  some  6  per 
cent,  the  consistency  of  the  results  is  en- 
couraging. 


Find  Wooden  Grillage  Foundation 
Rotted 

Settlement  of  the  foundations  of  a  build- 
ing in  Milwaukee  adjacent  to  a  sewer  ex- 
cavation was  found  to  be  caused  by  stone 
piers  sinking  through  a  rotted  wooden  grill- 
age. In  the  contract  of  John  F.  Casey  for 
an  intercepting  sewer  on  the  east  side  of 
the  Milwaukee  River  all  open  trenches  were 
supported  by  steel  sheet  piles,  driven  below 
the  subgrade  in  one  operation  after  the 
material  for  6  ft.  had  been  removed.  The 
piles  had  not  been  pulled  until  after  the 
trenches  had  been  entirely  backfilled.  With 
one  exception  no  caving  occurred,  according 
to  the  annual  report  of  T.  Chalkley  Hatton, 
chief  engineer  of  the  Sewerage  Commission, 
under  whose  direction  the  work  is  being 
prosecuted.  After  the  steel  piling  had  been 
pulled  in  front  of  537  Edison  Street  the 
stone  piers  supporting  the  front  of  this 
building  settled.  Upon  investigation  it  was 
found  that  these  piers  had  been  supported 
upon  wooden  grillage,  which  was  entirely 
rotted,  and  the  slight  outward  movement  of 
the  supporting  earth,  doubtless  due  to  the 
excavation  of  the  trench  in  the  street,  had 
transmitted  sufficient  movement  to  these 
piers  to  drop  them  through  the  rotten  wood 
upon  which  they  were  resting. 
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City  Improvement  Records  on  4x6-Inch  Cards 

City  Engineer  Evolves  System  to  Enable  Him  to  Answer 
Questions  Instantly  on  Progress  of  Special  Assessment  Work 


THE  engineer  for  the  board  of  local  im- 
provements of  any  Illinois  city  doing  a 
considerable  amount  of  public  improvement 
work  by  special  assessment  is  constantly 
being  called  up  to  furnish,  either  for  his 
own  use  or  for  the  advice  of  others,  a  vast 
amount  of  general  information  relating  to 
the  various  public  improvements  of  his  city. 
Where  the  obtaining  of  such  information 


provement,  its  location  and  extent,  general 
nature  of  its  construction  and  the  principal 
quantities  involved.  In  reference  to  a  brick 
pavement  improvement,  for  example,  after 
the  name  of  the  improvement  would  appear 
the  street  in  which  the  work  was  laid,  the 
points  to  and  from  which  it  extended,  the 
length  and  width  of  roadway  improved,  kind 
of  pavement,  including  nature  and  thick- 
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PRINCIPAL   FACTS    AKD    FIGURES   REGARDING    IMPROVEMENTS  ARE  RECORDED   ON   FACE  OF   4   X    6   INCH 
CARDS — ONE  CARD  USED  FOR  EACH  IMPROVEMENT 


may  require  the  reference  to  board  minutes, 
council  proceedings,  court  records,  filed  con- 
tracts, etc.,  it  often  involves  much  trouble, 
annoying  delays  and  loss  of  valuable  time. 
This  is  especially  true  where  those  records 
may  have  been  irregularly  or  carelessly 
kept,  or  when  they  have  been  filed  in  other 
departments  or  even  in  other  cities,  as  is 
frequently  the  case  in  regard  to  court  rec- 
ords. Some  years  ago  M.  H.  Brightman, 
city  engineer  of  Elgin,  111.,  desiring  to  elim- 
inate the  continual  reference  to  original 
records  for  improvement  data  and  to  retain 
such  data  in  convenient  form  in  his  own 
ofike,  devised  a  system  of  record  cards 
which  he  has  found  to  be  of  great  value  as 
a  time  and  patience  saver.  Mr.  Brightman 
submitted  a  paper  describing  his  card  sys- 
tem of  keeping  such  a  record  recently  be- 
fore the  Illinois  Society  of  Engineers.  This 
paper  is  reproduced  practically  as  given. 

How  System  Works 

All  the  principal  facts  and  figures  con- 
cerning the  different  improvements  of  the 
city  are  recorded  on  standard  4  x  6-in.  filing 
cards  printed  with  suitable  headings  for 
that  purpose,  one  card  being  used  for  each 
improvement.  The  entire  system,  alpha- 
betically arranged  and  filed  in  a  small  metal 
case,  occupies  an  inconsiderate  space  in  the 
corner  of  the  office  desk,  and  yet  is  always 
at  hand  for  instant  reference,  furnishing 
without  delay  or  inconvenience  the  answer 
to  a  thousand  and  one  questions  and  acting 
as  a  memorandum  and  guide  for  the  engi- 
neer in  carrying  on  his  work. 

On  the  face  of  each  card  at  the  top,  blank 
spaces  are  provided  for  the  name  of  the  im- 


ness  of  base,  make  of  brick  and  kind  of 
filler,  together  with  the  yardage  of  pave- 
ment and  the  lineal  feet  of  curb  or  curb 
and  gutter,  and  any  other  quantities  of 
major  importance  that  may  have  been  in- 
cluded in  the  improvement.  Following  the 
above  are  spaces  for  the  name  and  address 
of  the  contractor  doing  the  work,  and  the 
name  of  the  engineer  under  whcse  super- 
vision the  improvement  was  made  and  the 
name  of  the  special  as.sessor  preparing  the 
assessment  roll. 

Below  and  along  the  left  side  of  the  card 
are  blanks  for  the  following  amounts,  in  the 
order  named :  Estimated  cost  of  construc- 
tion; estimated  expense  of  making  and  col- 
lecting the  assessment  and  other  lawful 
expenses;  total  estimated  cost  of  the  im- 
provement; contractor's  bid;  cost  of  extra 
work,  and  total  actual  cost  of  con.st  ruction. 
Opposite  these  amounts  are  to  be  recorded 
the  following:  Amount  assessed  as  public 
benefit,  or  the  "city's  share,"  and  its  per- 
centage of  the  total  amount  of  roll ;  amount 
assessed  against  property  benefited  and  the 
average  rate  so  assessed  per  lineal  foot  of 
normal  frontage;  total  amount  of  assess- 
ment roll  and  the  number  of  installments 
into  which  the  assessment  is  divided; 
amount  and  percentage  of  reduction  applied 
to  the  original  roll,  if  any,  after  completion 
of  improvement,  and  amount  of  the  con- 
tractor's bond  and  length  of  time  for  which 
the  work  was  guaranteed. 

Important  Dates  Recorded 

On  the  reverse  of  the  card  are  spaces  for 
entering  the  dates  of  important  steps  in  the 
progress   of  the  improvement  as   follows: 


Adoption  of  the  first  resolution  by  the 
board;  mailing  of  notices  of  public  hearing; 
holding  of  public  hearing;  adoption  of  sepa- 
rate resolution ;  passage  of  ordinance ;  filing 
of  petition  in  the  county  court;  filing  of 
assessment  roll;  notices  mailed,  published 
and  posted  for  hearing  in  court;  court  hear- 
ing on  assessment  roll;  confirmation  of  as- 
sessment roll;  advertisement  for  bids;  bids 
received;  awarding  of  contract;  work  com- 
menced; issuance  of  first  voucher  to  con- 
tractor; work  completed;  improvement  ap- 
proved by  board;  filing  of  certificate  of 
costs,  etc.,  in  county  court;  notices  pub- 
lished and  posted  for  court  hearing  on  ac- 
ceptance of  improvement;  improvement  ac- 
cepted and  revised  roll  confirmed;  issuance 
of  final  voucher  and  reduction  of  original 
roll. 

Opposite  the  column  of  dates  is  another 
column  at  the  top  of  which  Mr.  Brightman, 
for  want  of  a  better  heading,  has  placed  the 
word  "reference."  He  has  used  this  column 
to  good  advantage  by  noting  in  the  space 
opposite  each  date,  initials  and  numbers  re- 
ferring to  minutes  of  board  meetings,  coun- 
cil proceedings,  etc.,  that  may  be  connected 
in  some  way  to  the  date  opposite.  For  in- 
stance, opposite  the  date  of  the  adoption  of 
the  first  resolution,  B.  L.  I.  Ill,  125,  means 
that  on  page  125,  Vol.  Ill  of  the  proceedings 
of  the  board  of  local  improvements  is  re- 
corded the  adoption  of  such  resolution.  D. 
N.,  1/16-1/26,  opposite  the  date  of  the  ad- 
vertisement for  bids  would  indicate  that 
such  advertisement  was  officially  made  in 
the  Daily  Netvs  from  Jan.  16  to  26. 

At  the  bottom  of  the  card  on  the  reverse 
side  a  considerable  space  has  been  left  blank 
for  noting  remarks  of  any  nature  deemed 
necessary  in  connection  with  the  improve- 
ment. In  this  way  each  card  furnishes  a 
record  of  the  bulk  of  the  general  data  rela- 
tive to  the  improvement  which  it  represents. 
While  this  data  covers  all  that  is  most  com- 
monly required,  yet  it  is  evident  that  occa- 
sional reference  must  be  made  to  more  de- 
tailed and  complete  records  for  information 
that  could  not  possibly  be  recorded  in  this 
way. 

To  facilitate  this  further  reference  work, 
blanks  are  provided  on  the  face  of  the  card 
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at  the  bottom  to  be  filled  in  with  court 
docket  number  and  the  file  or  index  numbers 
referring  to  other  records  in  the  engineer's 
office,  including  field  notes,  plans,  profiles, 
specifications,  ordinances,  contract  records 
and  copies  of  all  legal  or  other  papers  and 
documents  connected  with  the  improvement. 
An  index  letter  and  number  are  placed  at 
the  upper  corners  of  each  card  to  aid  in 
filing  and  for  cross  referencing. 


Give    Conclusions    on    Acti- 
vated Sludge  Tests 

T.  Chalkley   Hatton  and   William  R.  Copeland 

Make  Elaborate  Report  of  Findings  at 

Milwaukee  Testing  Station 

NUMEROUS  tests  have  been  carried  on 
at  Milwaukee  to  determine  the  varia- 
tions under  which  the  activated  sludge 
process  of  sewage  treatment  could  be  used 
to  the  best  advantage.  The  conclusions 
reached  are  summarized  in  the  annual  re- 
port for  1915  of  T.  Chalkley  Hatton,  chief 
engineer,  and  William  R.  Copeland,  chief 
chemist,  of  the  Milwaukee  Sewerage  Com- 
mission. The  following  notes  are  ab- 
stracted from  the  report: 

Comparing  the  fill-and-draw  method  with 
the  continuous  flow  method,  there  is  no  ma- 
terial difference  measured  in  terms  of  re- 
quired air,  cost  of  aeration,  volume  of  ac- 
tivated sludge  required,  clarification,  ni- 
trates and  stability  obtained,  and  the  re- 
moval of  bacteria  and  organic  matter.  In 
terms  of  cost  of  construction  and  operation 
the  continuous  flow  method,  the  report 
states,  is  the  superior  method. 

In  order  to  maintain  clarification  and 
stability  and  to  remove  at  least  95  per  cent 
of  the  bacteria  from  the  raw  sewage,  the 
nitrogen  cycle  must  be  carried  far  enough 
to  develop  from  three  to  five  parts  of 
nitrates  per  million.  Carrying  this  cycle 
further  increases  the  value  of  the  sludge, 
but  whether  this  increase  is  greater  or  less 
than  the  cost  of  the  increased  air  employed 
is  a  matter  still  to  be  determined. 

The  most  economical  ratio  between  dif- 
fusing and  tank  surface  has  not  been  de- 
termined. The  ratios  thus  far  used  at  Mil- 
waukee have  run  from  1:6.5  to  from  1:8.5, 
and  the  results  have  given  no  indication  as 
to  which  is  the  best. 

Many  Diffusers  Tested 

The  best  method  of  diffusing  the  air  has 
not  been  definitely  determined,  although 
there  are  many  which  might  be  said  to  be 
available.  (See  Engineering  Record,  Feb. 
19,  1916,  page  255.)  As  the  use  of  the 
process  becomes  more  general  this  problem 
will  doubtless  be  satisfactorily  solved.  The 
open  air  jet  reduces  the  pressure  of  air,  but 
reduces  its  efficiency,  owing  to  the  bubbles 
being  too  large.  This  objection  might  be 
overcome  by  reducing  the  size  of  the  orifice. 
An  orifice  1  1000  in.  in  diameter  under  a 
5-lb.  pressure  discharges  air  bubbles  1/32 
in.  in  diameter.  It  is  problematical  whether 
such  minute  orifices  could  be  practically 
operated,  because  of  the  tendency  of  the 
small  particles  of  dust  carried  in  suspen- 
sion in  the  air  to  stop  them  up.  Another 
objection  to  the  open  air  jet  is  the  tendency 
to  clog  the  air  feed  with  sludge  drawn  into 
the  pipe  through  the  orifice  when  the  air  is 
shut  off.  Great  difficulty  has  been  found  in 
this  respect  in  operating  the  open  jets. 

Filtros  plates,  if  furnished  of  uniform 
porosity,  are  fairly  satisfactory,  in  fact  the 
most  satisfactory    agent    tried.     However, 


the  bubbles  discharged  are  too  large  to  pro- 
duce the  greatest  efficiency,  and  the  loss  of 
pressure  due  to  friction  through  the  plate 
is  expensive.  This  latter  might  be  reduced 
by  making  the  plates  thinner  and  rein- 
forcing them  with  wire  similar  to  window- 
glass  reinforcement.  Filtros  plates  are 
now  manufactured  11/2  in.  thick  and  12  in. 
square,  and  are  sold  upon  the  basis  of  pass- 
ing, when  dry,  a  certain  quantity  of  air  in 
cubic  feet  per  minute  under  a  pressure  due 
to  2  in.  head  of  water.  This  quantity  varies 
directly  as  the  porosity  of  the  plate.  The 
pressure  increases  from  ten  to  twelve  times 
when  the  plate  is  wet.  A  plate  passing, 
when  dry,  2  cu.  ft.  of  air  per  minute,  loses 
under  a  2-in.  water  pressure  about  %  lb. 
initial  pressure  in  the  passage  of  the  air 
through  the  plate,  and  in  addition  V4  lb.  for 
each  cubic  foot  of  air  passed  per  minute 
per  square  foot  of  surface. 

So  far  as  observations  at  Milwaukee 
have  gone  there  is  no  difficulty  in  maintain- 
ing a  clean  plate,  providing  clean  air  is  de- 
livered to  it.  The  sludge  which  might  rest 
upon  the  surface  of  the  plate  is  not  ab- 
sorbed when  the  air  is  shut  off.  It  may 
be  in  time  that  the  porosity  of  the  plate 
might  be  reduced  by  bacterial  growths  re- 
quiring sterilization   for  their  removal. 

The  monel  metal  cloth  has  been  te.sted 
but  a  short  time.  The  observations  indi- 
cate that  smaller  bubbles  issue  from  the 
surface  of  the  cloth  than  from  the  filtros 
plate,  although  the  former  is  more  porous 
than  the  latter.  This  is  probably  due  to 
the  smooth  surface  of  the  cloth  to  which 
bubbles  cannot  hang  while  being  built  up, 
as  is  the  case  with  the  rough  granular  sur- 
face of  the  filtros  plate.  There  is,  of 
course,  much  less  frictional  loss  through 
the  cloth  than  through  the  plate. 

Time  and  Air  Volume  Variations 

The  purification  of  sewage  obtained  va- 
ries decidedly  with  the  volume  of  air  ap- 
plied. Small  volumes  applied  for  five  or  six 
hours  do  as  well  as  larger  volumes  applied 
for  three  or  four  hours,  but  the  time  of 
aeration  required  to  obtain  a  like  effluent 
does  not  vary  directly  with  the  volume  of 
air  applied  per  unit  of  time.  There  is  also 
a  limit  to  the  volume  of  air  applied  per 
period  of  application,  below  which  it  is  not 
possible  to  secure  any  significant  degree  of 
purification.  If  less  than  1  cu.  ft.  of  air 
per  gallon  of  sewage  treated  be  applied  for 
a  period  of  four  hours,  the  degree  of  puri- 
fication rapidly  decreases  until  little  or  none 
is  eflfected,  but  if  the  period  of  application 
was  continued  a  sufficient  length  of  time 
any  degree  of  purification  required  might 
be  obtained.  In  any  case  the  question  of 
efficiency,  volume  of  air  required  and 
period  of  application  is  affected  largely  by 
the  degree  of  purification  desired,  and  this 
degree  should  be  established  as  one  of  the 
first  steps  in  designing  a  disposal  plant  in 
which  this  process  is  to  be  employed. 

The  sludge  produced  by  the  process  drains 
out  upon  the  ordinary  sludge  drying  beds 
in  less  than  one-half  the  time  of  the  Imhoff 
tank  sludge,  but  this  dewatering  is  accom- 
plished differently;  the  first  liquor  removed 
from  the  sludge  passes  downward  through 
the  bed,  upon  the  surface  of  which  the 
sludge  settles,  whereupon  the  remaining 
liquor  rises  on  the  top  of  the  sludge  and 
must  be  drawn  off.  The  sludge  has  no  ap- 
parent odor.  Its  moisture  content  can  be 
reduced  from  98  per  cent  to  94  per  cent 
and  its  volume  decreased  40  per  cent,  by 
pressure  due  to  a  26-ft.  head  of  water. 
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New  Publications 


Water  Supply  Papers,  U.  S.  Geoi-ooical  SuRvar. 
Paper,  8  x  9  In. ;  iUustrated.  WashlnKton, 
Ooveinment    Printing  Office. 

SuiiFACE  Water  Supply  of  the  Unitho 
States,  1913.  Part  9 — Colorado  River  Basin. 
Paper  No.  359  ;  260  pages. 

A  Watbh-I'owkr  Reconnaissance  in  Sodth- 
Cbntrai,  Alaska. — Paper  No.  372,  173  pagea. 

Surface  Water  Supply  of  the  Uniteu 
States.  1914.  Part  .I— Hudson  Bay  and  Upper 
MIsaisHlppl  River  Basin.  Paper  No.  3S5 :  247 
pages. 

The  American  Year  Book,  191B.  A  Record  of 
Kvents  and  Progress.  Edited  by  FYancIs  G. 
WIckware.  B.  A.,  B.  Sc.  Cloth,  5  x  S  In.  ;  8<2 
pages.  New  York  and  London,  D.  Appleton  A 
Company.     $3  net. 

This  Is  the  sixth  annual  issue  of  a  book  deslgne<l 
to  meet  the  needs  of  writers  and  seekers  for  facts 
It  contains  In  addition  to  general  information  chap- 
ters on  engineering,  mathematics  and  astronomy- 
geology,  chemistry,  physics,  forestry,  mineral  In- 
dustries and  other  subjects  of  interest  to  engineers, 
recording  the  progress  made  during  the  year. 


Books  Reviewed 


Live    Load    Stresses   in    Railway 
Bridge — Formulas  and  Tables 

Author,  George  E.  Beggs,  A.  B.,  C.  E.,  assistant 
professor  of  civil  engineering,  Princeton  University. 
Cioth,  G  X  9  In.,  123  pages ;  lUustrated.  New  York. 
.John  Wiley  &  Sons,  Inc.     *2  net 

This  textbook,  if  judged  by  the  fifty- 
eight  pages  of  analysis  of  influence  lines, 
with  formulas  and  examples  of  their  ap- 
plication, claimed  to  "give  an  easy  and  ex- 
act solution  of  the  maximum  live-load 
stresses  in  any  structure  whose  influence 
lines  can  be  drawn,"  can  hardly  be  con- 
ceded to  have  established  its  claim,  nor  is 
it  a  real  contribution  to  the  practical  analy- 
sis of  live-load  stresses.  Present  methods 
and  formulas,  used  in  connection  with  mo- 
ment and  load  tables  giving  partial  sums, 
are  shorter  and  simpler,  and  avoid  the  dan- 
ger introduced  by  the  author  in  the  use 
of  formulas  which  are  manipulated  until 
their  physical  significance  is  entirely  lost. 

If,  on  othe  other  hand,  the  book  be 
judged  by  the  fifty-six  pages  of  tables, 
there  is  no  question  that  students  and  en- 
gineers not  already  in  possession  of  this 
material,  much  of  which  is  not  new,  will 
find  useful  data,  especially  in  the  collection 
of  live-load  moment  and  shear  values  for 
girder  and  truss  bridges  for  Cooper's  load- 
ings. 

It  might  be  questioned  why  three 
Cooper's  loadings  (E40,  E50  and  E60)  are 
each  given  complete  and  separate  tables, 
when  the  well-known  ratios  between  them 
(not  mentioned  in  the  book,  however)  can 
easily  be  applied  with  a  single  setting  of 
the  slide  rule  to  find  final  stresses  for  any 
system  from  values  found  for  any  other. 
The  examples  seem  easy  because  all  dimen- 
sions are  in  even  feet,  for  which  the  tables 
are  computed.  Nothing  is  said  about  in- 
terpolation, which  is,  of  course,  generally 
necessary  and  increases  the  amount  of  com- 
putation required.  The  double  interpola- 
tion necessary  in  using  Tables  10  to  21  in- 
clusive is  not  explained.    For  the  usual  un- 
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even  span  lengths  this  interpolation  takes 
considerable  time;  graphical  diagrams  for 
such  variables  are,  therefore,  much  su- 
perior. 

It  is  unfortunate,  also,  that  the  logic  of 
arrangement  was  not  more  carefully  con- 
sidered. The  text  is  divided  into  eleven 
articles,  and  in  several  cases  reference  is 
made  to  later  diagrams  or  to  later  the- 
oretical relations  not  yet  developed.  This 
is  particularly  noticeable  in  the  discussion 
of  equivalent  uniform  loads,  the  definition 
and  explanation  of  which,  given  in  Article 
9,  should  have  followed  Article  3. 

In  fact,  the  great  usefulness  of  equiva- 
lent uniform  loads,  especially  for  long-span 
and  higher  structures,  is  not  adequately 
presented.  The  claim  of  the  author  that 
his  method  and  equations  are  especially  ad- 
vantageous for  the  complicated  higher 
structures  is  not  demonstrated.  The  only 
example  given   is  the  simple  case  of  the 


three-hinged  arch,  and  it  can  be  shown  that 
the  usual  graphical  method  using  groups 
of  wheels  and  their  centers  of  gravity 
plotted  on  a  tracing-cloth  rider,  will  give 
the  stresses  more  simply  and  rapidly.  The 
general  criterion  LWs  =  o  for  influence 
line  use,  will  give  the  position  of  loading 
for  maximum  stress  much  more  directly 
than  the  author's  formula. 

While  appreciating  the  originality  of  the 
fundamental  formulas  and  the  great 
amount  of  time  spent  in  the  operation  of 
an  adding  or  computing  machine  to  pre- 
pare the  complete  tables  given  (some  of 
which  are  carried  to  eight  significant  fig- 
ures!), the  conclusion  cannot  be  avoided 
that,  although  in  the  classroom  the  book 
may  be  useful  as  a  basis  for  mathematical 
exercise,  for  actual  application  by  the  de- 
signing engineer  the  new  methods  proposed 
have  no  clearly  proved  advantages  over  the 
best  present  methods. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  will  be  welcomed 


Shall  the  American  Society  of  Civil 
Engineers  Move  Its  Headquarters? 

Sir:  Some  time  ago  you  asked  me  for  an 
expression  of  my  personal  opinion  on  the 
question.  Shall  the  American  Society  of 
Civil  Engineers  move  its  headquarters? 
Since  reading  your  editorial  of  Feb.  5,  and 
your  plea  for  an  "open  mind"  in  deciding  the 
question,  I  feel  what  I  want  to  say  on  the 
matter  would  be  a  substantial  repetition  of 
what  you  have  already  said.  I  have  also 
read  the  objections  which  are  raised  against 
the  proposed  change  by  some  of  the  mem- 
bers of  the  society.  It  does  not  seem  to 
me  that  the  objections  which  can  and  have 
been  raised  are  such  as  to  warrant  the  mem- 
bers of  the  society  in  voting  against  the 
proposed  change. 

The  question,  as  Past-President  Hunter 
McDonald  states,  was  taken  up  as  early  as 
January,  1915,  in  an  informal  talk  between 
Messrs.  McDonald  and  Herschel.  It  was 
soon  after  brought  to  the  attention  of  the 
other  members  of  the  board  of  direction, 
and  action  was  taken  as  stated  in  the  re- 
port submitted  to  our  membership  by  the 
board. 

This  report  is  in  a  sense  a  colorless  docu- 
ment, and  advisedly  so.  The  members  of 
the  board  felt  that  in  submitting  such  a 
report,  the  document  should  be  confined  to 
a  statement  of  facts,  and  that  based  upon 
this  presentation  of  the  matter,  the  mem- 
bers of  the  society  should  with  an  "open 
mind"  decide  the  question  at  issue. 

Personally,  I  believe  that  the  proposed 
change,  if  carried  out,  will  make  for  a  bet- 
ter recognition  of  the  members  of  our  pro- 
fession by  the  public,  for  a  better  acquaint- 
anceship with  the  members  of  the  other  en- 
gineering societies,  for  a  mutual  helpfulness 
and  hearty  co-operation  in  all  matters  af- 
fecting our  common  profession  of  engineer- 
ing. The  establishment  of  a  first-class 
technical  library,  the  possible  endowment  of 
which  would  release  funds  for  additional 
committee  work,  is  another  reason  for  our 
going  under  the  same  roof  with  the  mem- 
bers of  the  other  engineering  societies. 

There  is  no  danger  that  by  making  this 
move  the  American  Society  of  Civil  Engi- 


neers will  lose  its  individuality.  I  have  be- 
fore me  as  I  write  the  plea  from  an  honored 
member  of  our  society  in  which  the  state- 
ment is  made:  "Upon  the  broad  proposition 
of  accepting  or  rejecting  this  offer,  there 
should  be  no  question;  it  should  not  be  ac- 
cepted. It  would  be  a  lowering  of  the  dig- 
nity and  influence  of  the  American  Society 
of  Civil  Engineers  to  go  into  partnership 
with  any  society,  however  distinguished." 
It  seems  to  me  that  the  members  of  the 
societies  with  whom  we  hope  to  live  under 
the  same  roof  have  done  as  much  to  estab- 
lish the  dignity  of  the  profession  of  engi- 
neering and  to  extend  its  influence  as  we, 
the  members  of  the  older  society. 

My  plea  is  for  the  opportunity  of  that 
touch  of  elbow  which  makes  for  brother- 
hood. Charles  D.  Marx. 

Stanford  University,  Cal. 


Sir  :  The  writer  here  endeavors  to  answer 
very  briefly  the  salient  arguments  of  your 
editorial  of  March  18,  page  377,  while  at 
the  same  time  recognizing  the  value  of  your 
opinions  when  the  field  of  speculation  as  to 
the  results  of  the  proposed  merger  has  been 
entered. 

It  is  fully  understood  by  the  writer  that 
the  chief  functions  of  the  United  Engineer- 
ing Society  at  present  are  to  own  and  man- 
age the  Engineering  Societies'  Building. 
That  it  has  other  functions  seems  to  be 
established  by  the  fact  that  it  has  issued 
an  invitation  to  the  American  Society  of 
Civil  Engineers  to  join  in  the  occupancy 
and  ownership  of  that  building.  To  that  ex- 
tent, at  least,  it  is  the  spokesman  of  the 
societies  connected  therewith. 

Some  of  the  chief  promoters  already  ad- 
vocate "enlarging  its  powers,"  and  some  of 
your  correspondents  oppose  the  move  "un- 
less it  would  be  possible  to  merge  all  of 
the  societies  into  one  American  institution 
of  engineers."  Another  says,  "It  is  cer- 
tainly a  fact,  so  far  as  the  public  is  con- 
cerned, that  the  home  of  the  profession  is 
in  the  Engineering  Societies'  Building." 

So,  on  the  whole,  it  seems  reasonable  to 
suppose  that  the  proposed  merger,  if  carried 
out,  would  develop  into  a  single  organization 
embracing  the  several  units,  and  there  are 


members  who  favor  such  union,  so  why  not 
recognize  that  probability  rather  than  try 
to  deceive  ourselves  by  ignoring  it? 

Whether  such  procedure  would  or  would 
not  be  advantageous  to  the  profession,  it 
certainly  would  eliminate  the  identity  and 
individuality  of  the  societies  entering  the 
merger. 

You  say  that  the  statement  suggesting 
that  the  American  Society  of  Civil  Engi- 
neers would  lose  its  identity,  give  up  its 
freedom  of  action,  or  become  subordinate 
to  another  organization,  "has  not  the  least 
foundation  in  fact" ;  that  is  merely  a  matter 
of  your  opinion,  and  that  it  is  entitled  to 
consideration  is  readily  conceded.  But  the 
quotations  cited  herein,  and  the  extent  of 
the  control  now  exercised  by  the  United 
Engineering  Society,  with  the  avowed  pur- 
pose of  "enlarging  its  powers,"  show  there 
is  some  foundation  in  fact  for  the  state- 
ments relating  thereto. 

If  it  can  be  shown  that  the  best  interests 
of  the  profession  at  large  will  be  realized 
by  the  merger  of  all  of  the  societies  into 
one  organization,  that  will  be  the  proper 
thing  to  do. 

The  writer's  views  are  not  in  accord  with 
such  a  proposition.  He  believes  that  the 
stimulus  of  a  healthy  rivalry  is  necessary 
to  bring  out  the  best  there  is  in  the  several 
societies. 

You  say  the  Engineering  Record  accepts 
in  preference  the  statement  in  the  report 
of  the  society's  committee,  "which  expressly 
says  that  the  operating  expenses  are  prac- 
tically the  same"  in  the  two  buildings.  The 
report  you  quote  does  say  for  equal  accom- 
modations that  the  cost  of  opertaion  and 
maintenance  "need  not  be  considered,  there 
being  no  material  difference  in  the  annual 
cost  of  operation";  it  does  not,  in  the 
last  clause,  cover  the  cost  of  maintenance 
at  all. 

No  great  stress  is  laid  on  the  importance 
of  this  item,  but  since  the  figures  given 
have  been  questioned  by  you,  attention  is 
invited  to  the  following  statements  of  fact : 
The  first  committee  of  three  appointed  to 
investigate  matters  relating  to  the  proposed 
merger,  reported  to  the  board  of  direction 
of  the  American  Society  of  Civil  Engineers 
certain  figures,  including  the  relative  cost 
of  operation,  from  which  it  was  shown  that 
the  cost  in  the  Thirty-ninth  Street  building 
would  be  $2,511  greater  than  in  our  present 
quarters.  A  minority  report  of  the  same 
committee  says  there  is  "a  difference  of 
$3,711  in  our  favor"  in  our  present  quar- 
ters. 

No  other  figures  were  developed  by  the 
larger  committee,  and  these  figures  are 
quoted  in  explanation  of  the  term  "no  ma- 
terial difference."  Engineers,  as  a  rule,  pre- 
fer to  use  actual  figures  rather  than  general 
terms. 

You  state  that  the  American  Society  of 
Civil  Engineers  is  already  a  member  of  the 
"Engineering  Foundation,"  which  is  or- 
ganized under  the  auspices  of  the  United 
Engineering  Society.  The  invitation  ex- 
tended to  us  by  the  United  Engineering 
Society  reads  as  follows:  "That  out  of  its 
desire  to  welcome  the  American  Society  of 
Civil  Engineers  into  the  fraternity  of  the 
founder  societies,  etc.,  etc.,  the  United  En- 
gineering Society  hereby  ....  in- 
vites the  American  Society  of  Civil  Engi- 
neers to  consider  entering  the  United  En- 
gineering Society  as  an  additional  founder 
society."  Your  statement  manifestly  does 
not  agree  with  the  language  of  the  invita- 
tion. 
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Now  as  to  the  library.  You  say  that  the 
answer  to  the  statement  that  we  would  lose 
our  property  interest  in  the  library  is  "that 
it  is  not  true."  That  is,  to  say  the  least, 
rather  a  blunt  statement  to  make  in  a  sup- 
posedly candid  argument,  and  needs  ma- 
terial qualification,  as  perhaps  does  also 
the  statement  you  quote. 

In  general  terms,  the  present  regulations 
provide  "that  the  present  library  of  each 
society  shall  remain  the  property  of  that 
society."  That  future  purchases  of  books 
for  the  joint  library  shall  be  made  and  paid 
for  by  the  United  Engineering  Society,  and 
such  purchases  shall  be  the  property  of  the 
United  Engineering  Society.  The  existing 
rules  do  not,  however,  prohibit  the  purchase 
and  ownership  of  books  by  the  individual 
societies.  Here  is  further  evidence  that 
the  functions  of  the  United  Engineering 
Society  are  not  limited  to  the  ownership 
and  management  of  the  building,  as  you 
say. 

A  report  to  the  Board  of  Direction  of  the 
American  Society  of  Civil  Engineers  gives 
the  results  to  be  expected  under  existing 
rules  as -follows: 

"These  separate  libraries  lose  their  indi- 
vidual values,  as  they  are  not  kept  up  to 
date,  and  such  arrangement  results  in  dupli- 
cation, expense  and  loss  of  efficiency.  If  a 
great  technical  library  is  to  be  created,  it 
should  be  made  efficient  from  the  beginning, 
and  there  seems  to  be  no  reason,  under 
these  conditions,  why  a  property  right 
which  can  never  be  of  value  to  the  owners 
should  be  perpetuated." 

Whether  this  view  is  correct  or  not,  it 
seems  more  than  probable  that  it  will  pre- 
vail, and  as  a  consequence  the  "great  tech- 
nical library"  proposed  will  be  owned  and 
controlled  by  the  United  Engineering  So- 
ciety. 

In  the  matter  of  investment  in  the  Engi- 
neering Societies'  Building,  it  must  be 
apparent  that  the  American  Society  of  Civil 
Engineers  would  simply  be  a  shareholder 
in  a  property  which  could  not  be  sold  with- 
out the  consent  of  the  United  Engineering 
Society,  which  controls  it. 

Your  assumption  that  there  is  a  tangible 
barrier  between  the  civil  engineers  and  the 
other  societies  which  needs  breaking  down 
is  hardly  warranted  by  the  facts,  since 
manj  of  the  engineers  belong  to  more  than 
one  society,  and  there  is  ample  evidence  of 
successful  teamwork  where  very  cordial  re- 
lations existed. 

A  full  discussion  of  this  important  sub- 
ject should  obtain.  It  should  be  viewed 
from  all  angles,  with  the  greatest  possible 
frankness,  so  that  when  all  the  evidence  is 
weighed  without  prejudice  the  correct  judg- 
ment will  prevail. 

This  is  the  sole  object  of  the  writer  in 
entering  the  field  of  discussion.  In  a  matter 
of  such  importance  there  will  necessarily  be 
a  great  variety  of  opinions,  and  they  should 
be  illuminated  by  the  widest  possible  pub- 
licity. J.   A.    OCKERSON. 

St.  Louis,  Mo. 

[Colonel  Ockerson  persists  in  this  letter 
in  his  erroneous  view  as  to  the  relation 
which  would  exist,  should  it  move  its  head- 
quarters, between  the  American  Society  of 
Civil  Engineers  and  the  United  Engineer- 
ing Society.  Moreover,  he  is  confused  as 
to  the  relation  of  the  United  Engineering 
Society  to  the  Engineering  Foundation. 
Since  these  are  matters  of  much  importance 
to  the  profession  attention  is  called  to  com- 
ment on  them  in  the  editorial  pages  of  this 
issue. — Editor.] 


Sir:  You  ask  my  opinion  of  the  advisa- 
bility of  the  American  Society  of  Civil  En- 
gineers joining  the  other  national  engineer- 
ing societies  in  the  Engineering  Societies' 
Building  in  New  York,  and  my  reasons 
therefor. 

I  was  one  of  those  who  favored  such  a 
union  when  it  was  originally  considered  by 
the  American  Society  of  Civil  Engineers, 
and  nothing  has  since  occurred  to  change 
my  mind. 

The  arguments  both  for  and  against 
this  movement  are  so  well  and  fully  stated 
in  the  communication  recently  issued  by 
the  board  of  direction  to  the  membership 
of  the  American  Society  of  Civil  Engineers 
that  there  is  not  very  much  left  to  be  said. 

Possibly  more  stress  might  well  have 
been  laid  upon  the  fact  that  the  proposed 
movement  will  not  in  any  way  affect  the 
identity,  independence  of  action  or  policy  of 
the  American  Society  of  Civil  Engineers  in 
its  own  special  field.  When  the  matter  was 
originally  considered  and  voted  upon  a 
good  many  members  seemed  to  have  been 
influenced  by  the  fear  that  in  thus  join- 
ing with  the  other  societies  the  American 
Society  of  Civil  Engineers  would  to  some 
extent  lose  or  impair  its  independence  of 
action  and  suffer  in  other  ways  from  the 
connection.  It  may  be  said  that  in  all 
matters  other  than  those  where  united 
action  is  desirable  and  voluntary  the  rela- 
tion of  the  different  societies  practically 
will  be  little  more  than  that  of  co-tenants 
in  the  same  building. 

The  preparation  and  publishing  of  pa- 
pers, the  accumulation  of  data  and  adequate 
professional  libraries  and  the  opportunities 
offered  for  personal  and  professional  inter- 
course supply  ample  justification  for  the 
existence  and  maintenance  of  these  socie- 
ties. But  the  time  will  come,  if  it  has  not 
already  arrived,  when  their  numerical 
strength  and  financial  resources  will  war- 
rant them  in  not  only  extending  present, 
but  in  entering  upon  new,  fields  of  useful- 
ness to  their  membership,  the  profession  at 
large  and  the  public.  What  direction  these 
new  activities  should  take  is  a  very  inter- 
esting question.  One  field  that  offers  great 
possibilities  of  usefulness  is  that  of  original 
research  and  experimental  work. 

The  generous  gift  of  Mr.  Swasey  for  the 
establishment  of  the  Engineering  Founda- 
tion, has  supplied  a  nucleus  around  which 
the  societies,  by  united  action,  might  build 
up  a  great  technical  laboratory,  not  only 
for  original  research  but  for  important 
studies,  analyses  and  tests  of  materials,  and 
other  technical  investigations  for  the  mem- 
bership, at  cost,  along  lines  similar  to  the 
library  searches  now  conducted  by  some  of 
the  societies.  The  benefits  to  both  the  mem- 
bership, the  profession  and  the  world  at 
large  that  surely  might  be  counted  upon  are 
so  obvious  that  they  need  not  be  discussed 
here. 

While  neither  one  of  the  societies  would 
probably  be  able  alone  to  develop  and  sup- 
port such  an  institution,  it  would  easily  be 
possible  by  their  united  efforts. 

S.  Whinery. 

New  York  City. 


Sir:  The  communication  of  the  board  of 
direction  of  the  American  Society  of  Civil 
Engineers,  embodying  a  proposal  of  the 
three  engineering  societies,  constituting  the 
United  Engineering  Society,  to  go  into 
partnership  in  their  building  erected  for 
them  by  Andrew  Carnegie  free  of  its  cost 
of  more  than  one  million  dollars,  has  been 


received  and  its  contents  carefully  consid- 
ered. 

It  was  my  hope  that  this  question  had 
been  finally  settled  12  years  ago,  when  by  a 
vote  of  the  society  it  was  rejected  by  a  ma- 
jority of  about  two  to  one.  The  same  rea- 
sons exist  to-day  against  its  adoption  as 
then,  except  those  reasons  are  many  times 
more  cogent. 

As  the  only  surviving  member  of  what 
have  been  designated  "charter  members"  of 
the  society  (the  members  of  the  first  year 
of  its  existence),  I  do  respectfully  but  most 
earnestly  protest  against  its  adoption  at 
this  time. 

The  American  Society  of  Civil  Engineers, 
since  the  first  year  of  its  existence,  1853, 
has  increased  from  a  membership  of  about 
50  to  nearly  8000,  notwithstanding  the  7- 
year  lapse  during  the  Civil  War. 

Its  membership  occupy  honorable  posi- 
tions in  every  country  of  the  globe.  The 
last  list  of  membership  gives  the  details 
with  its  growth  in  membership;  it  has 
grown  much  faster  in  the  professional  char- 
acter of  its  members  and  in  the  influence  of 
the  society  as  an  organization  until,  at  the 
present  time,  it  is  not  surpassed  in  char- 
acter and  influence  by  any  of  similar  socie- 
ties in  the  world. 

"Our  society,"  our  board  tells,  "now  has 
a  fine  building  adequate,  in  the  opinion  of 
many  members,  for  its  present  needs  and, 
as  they  think,  capable  of  such  enlargement 
as  may  be  rendered  necessary  during  the 
next  15  or  20  years." 

The  money  value  of  all  its  improvements, 
consisting  of  a  lot  75  ft.  front  and  110.7  ft. 
depth,  on  which  has  been  erected  a  four- 
story  building  of  size  to  fill  the  lot — the 
value  of  the  lot  and  building  is  estimated 
at  1475,000,  on  which  there  is  a  mortgage 
of  $50,000.    No  other  debt. 

With  the  income  from  fees  from  7600 
membership,  which  is  fast  increasing,  what 
more  encouraging  outlook  and  future  could 
be  asked  for  our  society?  Should  its  in- 
creasing membership  require  more  extens- 
ive quarters,  we  can  safely  trust  to  the  ad- 
mirable management  of  our  finance.*  by  our 
board  of  direction  as  we  did  12  years  ago, 
to  get  us  out  of  our  troubles. 

All  the  foregoing  has  been  accomplished 
without  help  from  any  source  and  with  no 
danger  of  having  the  name  of  a  multi- 
millionaire nailed  over  our  portals. 

The  proposal  from  the  United  Engineer- 
ing Society  is  that  we  shall  give  up  this  ele- 
gant home  on  Fifty-seventh  Street,  and,  on 
certain  terms,  join  with  the  other  three  so- 
cieties (the  electrical,  the  mining  and  me- 
chanical engineers'  societies  in  the  occu- 
pancy of  the  Engineering  Societies  Building 
on  Thirty-ninth  Street,  erected  for  them 
free  of  cost  by  Mr.  Andrew  Carnegie  about 
ten  years  since  at  a  cost  of  $1,050,000.  The 
cost  of  building  and  grounds  is  placed  at 
$1,717,000. 

Upon  the  broad  proposition  of  accepting 
or  rejecting  this  offer,  there  should  be  no 
question;  it  should  not  be  accepted.  It 
would  be  a  lowering  of  the  dignity  and  in- 
fluence of  the  American  Society  of  Civil 
Engineers  to  go  into  partnership  with  any 
society,  however  distinguished.  With  the 
four  engineering  societies  occupying  the 
proposed  building,  it  would  be  in  the  nature 
of  an  immense  apartment  house,  with  no 
more  privacy.  We  have  elegant  headquar- 
ters on  Fifty-seventh  Street,  with  all  the 
conveniences  of  such  a  building.  Were  we 
to  accept  the  proposal  ef  the  United  Engi- 
neering Society,  it  would  necessitate  the  sale 
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of  the  building,  with  all  its  pleasant  asso- 
ciations. In  these  "war  times"  it  would  be 
difficult  to  sell  it  at  its  true  value. 

Gentlemen  of  the  American  Society  of 
Civil  Engineers,  we  have  fought  the  fight 
and  in  an  existence  of  about  60  years  we 
have  attained  a  proud  eminence  among  the 
scientific  societies  of  the  world ;  we  have  an 
elegant  home  on  Fifty-seventh  Street,  New 
York,  sufficient  for  our  needs,  and  are  vir- 
tually out  of  debt.  Let  us  be  content  and 
remain  where  we  are. 

In  conclusion,  there  does  not  appear  to  me 
any  good  reason  why  this  change,  a  momen- 
tous one  to  our  society,  should  occur.  Of 
course,  there  should  be  the  most  cordial  co- 
operation with  these  three  organizations, 
as  they  exist  to-day.  They  are  all  special 
branches  of  Engineering,  but  the  principles 
of  civil  engineering  lie  at  the  foundation 
of  each  of  them.  But  this  co-operation  can 
exist  just  as  cordially  with  the  headquar- 
ters of  each  a  few  blocks  distant  as  if  they 
were  "next  door." 

William  D.  Pickett, 
Hon.  M.  Am.  Soc.  C.  E. 

Lexington,   Ky. 


Sm:  In  the  issue  of  the  Engineering 
Record  of  March  11,  comments  by  different 
ones  are  published  in  connection  with  the 
possible  moving  of  the  headquarters  of  the 
American  Society  of  Civil  Engineers  to  the 
Engineering  Societies'  Building. 

As  a  long  step  forward,  the  writer  is  in 
favor  of  the  change,  but  is  quite  in  accord 
with  the  expressed  view  of  Wm.  Barclay 
Parsons  that  a  complete  union  of  all  the  en- 
gineering societies  should  be  sought,  merg- 
ing into  one  great  national  institution. 
This  would  not  deter  specializing,  or  the  in- 
vestigation of  matters  of  particular  inter- 
est to  different  groups.  Such  a  course 
would  inevitably  increase  the  power  and 
prestige  of  that  which  is  truly  a  profes- 
sion. 

Louis  L.  Tribus. 
New  York  City. 


Sm:  On  my  return  to  New  York  I  find 
your  request  for  my  views  on  the  proposed 
moving  of  the  headquarters  of  the  Ameri- 
can Society  of  Civil  Engineers  to  the  En- 
gineering Societies'  Building.  This  seems 
to  me  to  be  a  very  desirable  move. 

First,  it  will  tend  to  improve  and  extend 
the  good  feeling  between  our  society  and  the 
other  great  American  engineering  societies, 
and  make  it  easy  for  them  to  continue  to 
act  in  concert,  therefore  making  the  influ- 
ence of  all  very  much  greater  when  the  oc- 
casion for  exercising  such  influence  shall 
arise. 

In  this  regard  it  might  be  stated  that  in 
Canada  there  is  only  one  great  engineering 
organization,  which  combines  the  civil,  me- 
chanical, mining  and  electrical  engineers. 
As  a  result,  the  Canadian  Society  of  Civil 
Engineers  has  a  very  much  greater  influ- 
ence with  the  government  than  any  of  our 
four  national  societies  can  ever  hope  to  at- 
tain acting  individually — although  each  of 
them  is  in  a  better  financial  condition  and 
has  a  much  larger  membership  than  the 
Canadian  society. 

In  Canada  a  man  is  not  authorized  to 
practise  engineering  unless  he  joins  the 
Canadian  society. 

The  financial  consideration  should  be  a 
minor  one,  as  the  American  Society  of  Civil 
Engineers  is  by  far  the  strongest — from  a 
financial  standpoint — of  the  four,  and  can 
well  afford  to  stay  where  it  is,  build  a  new 


house,  or  add  two  and  a  half  stories  to  the 
Engineering  Societies  Building,  as  it  may 
prefer. 

Combining  the  libraries  will  be  another 
great  advantage,  and  the  location  on  Thir- 
ty-ninth Street  will  be  more  convenient  for 
most  New  York  members  as  well  as  all  out- 
of-town  members. 

As  I  believe  that  you  would  prefer  brev- 
ity I  will  close  by  sincerely  hoping  that  the 
members  of  the  most  powerful  society  of 
civil  engineers  in  this  country,  if  not  in  the 
world,  will  add  to  its  own  wealth,  prosperity 
and  influence,  as  well  as  that  of  the  other 
engineering  organizations,  by  moving  into 
the  Engineering  Societies'  Building. 

Of  the  two  plans,  A  and  B,  I  would  much 
prefer  A,  but  to  allow  for  any  new  contin- 
gency that  may  arise,  I  am  voting  C,  know- 
ing that  the  board  of  direction  can  safely 
be  intrusted  to  use  good  judgment. 

T.  Kennard  Thomson. 

New  York  City. 

Sir:  In  considering  the  proposition  for 
the  American  Society  of  Civil  Engineers  to 
join  with  the  three  other  large  engineering 
societies  in  the  occupancy  of  their  building 
on  West  Thirty-ninth  Street,  I  feel  that  it 
would  be  most  undesirable  to  lose  sight  of 
the  club-house  feature  and  to  deicde  the 
matter  by  conclusions  reached  by  strictly 
impersonal  reasoning.  I  feel  that  the  at- 
mosphere upon  entering  the  headquarters 
of  the  foremost  engineering  society  of  this 
continent  should  be  essentially  human,  ex- 
tending that  intangible  welcome  and  hospi- 
tality that  appeals  so  keenly  to  the  occa- 
sional visitor  and  makes  a  pleasant  greet- 
ing to  the  regular  member,  and  that  that 
first  impression  should  be  maintained 
throughout  the  building.  The  whole  scheme 
of  lobby,  halls,  rooms,  furniture,  decora- 
tions and  attendants  should  be  designed 
with  the  object  of  eliminating  in  every  par- 
ticular the  stiffness  and  formality  so  notice- 
able in  offices  of  large  corporations  where 
everything  is  for  purely  utilitarian  pur- 
poses and  where  one  feels  that  he  should 
transact  his  business  and  depart  without 
unnecessary  delay.  It  is  impossible  to 
soften  the  angularity  of  a  succession  of 
adjoining  rectangular  rooms  or  to  relieve 
the  unattractiveness  of  halls  lined  with 
closed  doors  and  terminating  in  a  bank  of 
elevators.  It  is  a  fact  that  the  present  so- 
ciety house  is  inadequate  in  some  respects 
and  that  changes  are  desirable,  but  I  believe 
that,  in  making  any  change,  the  club  house 
feature  should  be  continued  and  extended 
and  that  the  effort  should  be  to  foster  and 
promote  sociability  and  companionship  in 
every  conceivable  way  commensurate  with 
the  dignity  of  the  association,  architectur- 
ally, personally  and  psychologically.  I  am 
of  the  opinion  that  it  would  be  extremely 
difficult  to  bring  about  such  desirable  con- 
ditions in  the  building  suggested. 

Arthur  W.  Tidd, 
Mem.  Am.  Soc.  C.  E. 

Yonker.s,  N.  Y. 


Sir:  The  first  thought  of  the  members 
of  the  American  Society  of  Civil  FJngin- 
eers  mu.st  be  one  of  appreciation  of  the  gen- 
erous spirit  shown  by  the  United  Engineer- 
ing Society  in  both  of  its  offers.  The  sec- 
ond thought  naturally  concerns  the  desira- 
bility of  the  change.  In  any  such  proposal 
of  change,  where  physical  necessity  is  not 
involved,  inertia  is  likely  to  cast  the  decid- 
ing ballot  in  the  negative  without  regard  to 
the  merits  of  the  case,  unless  the  affirmative 


side  is  thoroughly  developed.  This  is  par- 
ticularly true  in  this  case  where  the  ques- 
tion is  an  old  one,  which  was  decided  in 
the  negative  when  previously  submitted. 
The  ballots  having  been  sent  out  in  advance 
of  discussion  will  tend  to  bring  out  a  vote 
"by  return  mail"  on  this  basis. 

More  rapid  progress  could  have  been 
made  if  those  in  charge  of  the  matter  had 
broken  the  news  of  these  offers  at  the  an- 
nual meeting  of  Jan.  19,  and  the  United 
Engineering  Society  would  doubtless  have 
been  pleased  to  extend  to  the  society,  if 
desired  at  that  time,  an  invitation  to  /isit 
the  building  and  become  better  acquainted 
with  the  present  and  proposed  housing  ar- 
rangements. 

It  eppears  to  the  writer  that  the  g.='neral 
membership  of  the  society  is  in  the  position 
at  present  of  wanting  to  be  shown  clearly 
how  and  where  the  society  would  be  accom- 
modated, what  the  new  home  would  be  like, 
and  the  advantages  to  all  concerned.  The 
financial  statements  submitted  will  be  ac- 
cepted as  showing  that  the  move  is  perfectly 
feasible  from  that  standpoint  and  on  a  vei-y 
reasonable  basis. 

The  writer  is  not  in  favor  of  the  accept- 
ance of  offer  B,  as  on  the  basis  of  present 
evidence  it  would  mean  the  removal  of  the 
associated  societies  now  occupying  the 
rooms,  who  would  "have  to  seek  other 
quarters."  Aside  from  present  occupancy, 
these  smaller  societies  who  could  not  afford 
a  home  of  their  own,  appear  to  have  more  of 
a  reasonable  claim  there  than  the  com- 
paratively affluent  American  Society  of 
Civil  Engineers.  It  would  evidently  be 
only  a  short  time  before  the  additional 
stories  would  be  required  and  new  adjust- 
ments be  necessary,  if  this  plan  were 
adopted. 

On  the  question  of  accepting  offer  A,  the 
writer  is  of  open  mind  and  entertains  the 
hope  that  the  plan  will  be  developed  favor- 
ably. The  general  advantage  of  closer  co- 
operation is  evident:  have  plans  for  fur- 
ther co-operation  been  made,  and  if  so,  do 
they  show  that  they  can  be  carried  out  only 
after  this  change?  Will  it  be  a  disadvan- 
tage to  have  the  meetings  on  the  fifth  fioor 
and  the  headquarters  ten  stories  above? 
Will  our  space  permit  a  room  large  enough 
for  a  reception  or  gathering  of  any  kind? 

The  social  aspect  is  of  importance,  and 
much  has  been  said  informally  concerning 
the  possibility  of  increasing  the  attractive- 
ness of  the  present  home  of  the  American 
Society  of  Civil  Engineers,  to  provide  addi- 
tional accommodation  of  this  nature.  Can 
this  be  better  accomplished  in  the  proposed 
change,  perhaps  by  a  lounging  room  or 
rooms  where  members  could  come  at  any 
time  for  conference,  where  out-of-town 
members  would  be  welcomed  and  attracted. 

We  are  proud  of  our  present  library  and 
efficient  staff;  with  the  very  much  larger 
combined  library  there  should  be  added  ad- 
vantage, if  equally  accessible  for  use.  In 
this  connection,  could  not  hours  be  arranged 
for  parts  of  the  building  and  library,  that 
will  permit  more  efficient  use  by  others 
than  the  unemployed,  including  late  evening 
hours,  Sundays  and  holidays.  The  com- 
bined societies  might  afford  what  neither 
one  alone  could  undertake. 

It  is  to  be  hoped  that  the  proposed  gen- 
eral method  of  operations,  together  with 
other  pertinent  information,  can  be  fur- 
nished for  the  guidance  of  the  members,  in 
time  for  definite  action  in  June. 

W.  E.  Belcher. 

New  York  City. 
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Rigid  Jacking  Hitch  Made  with 
Pin  Slings  for  Raising  Bridge 

By  R.  C.  HARDMAN 
Colorado  Springs,  Colo. 

THE  JACKING  hitch  illustrated  here- 
with proved  quite  steady,  though  made 
with  slings.  It  was  used  in  raising  a 
105-ft.  85-ton,  single-span  truss  bridge  over 
the  Arkansas  River  at  the  mouth  of  the 
Royal  Gorge,  where  falsework  could  not  be 
built  at  a>ny  reasonable  cost  and  where  it 
was  not  convenient  to  arrange  for  jacking 
under  the  bridge  seats.  The  end  of  the 
bridge  was  raised  5  ft.  in  three  lifts  of  13, 
32  and  15  in.  The  shoes  were  raised  alter- 
nately a  few  inches  at  a  time  and  concrete 
blocks  placed  under  each  before  the  other 
was  lifted.  One  truss  having  thus  at  all 
times  a  solid  bearing,  it  was  easy  to  keep 
the  bridge  in  alignment.  The  pedestals 
built  up  also  furnished  a  good  base  for  the 
jacks. 

These  slings  were  made  of  ll^-in.  square 
steel  shaped  at  one  end  to  fit  snugly  around 
the  hexagonal  nuts  and  at  the  other  end  to 
fit  over  the  top  flange  of  a  6-in.  I-beam. 
Strap  iron  ties  bolted  at  the  ends  were  used 
to  prevent  the  slings  from  slipping  off  the 
nuts.  Strips  of  sheet  lead  were  used  be- 
tween nut  and  sling  to  secure  a  uniform 
bearing,  the  nuts  first  having  been  turned 
so  that  one  side  was  at  the  bottom.  The 
I-beams  were  filled  out  flush  with  the 
flanges  with  wood  blocks,  upon  which  were 
nailed  small  strips  on  each  side  of  the  slings 
to  prevent  lateral  movement.     Under  each 
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sling  on  the  flange  of  the  I-beam  was  a  %- 
in.  steel  plate  to  distribute  the  load  and  pre- 
vent crippling  of  the  flange.  The  jacks  were 
placed  as  close  together  as  possible  in  order 
to  reduce  the  bending  moment  in  the  I- 
beams  to  the  minimum.  The  roller  bearing 
plates  were  fastened  to  the  bridge  seat,  and 
the  jacks  were  set  directly  on  the  abutment 
for  the  first  lift.  Four  geared  jacks,  three 
35-ton  and  one  25-ton  were  used. 

The  raising  occupied  21/2  days,  but  the 
actual  time  chargeable  to  this  part  of  the 
work  was  only  10  hr.  The  labor  cost,  in- 
cluding the  concrete  pedestals,  was  onlv 
$15.34. 
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Motor  Truck  Carries  13-Ton  Loads 
of  Steel  Up  Steep  Mountain 

THE  CARNEGIE  Observatory  on  the 
summit  of  Mount  Wilson  near  Pasa- 
dena, Cal.,  was  confronted  with  unique  con- 
ditions in  transporting  structural  steel 
members  of  considerable  size  and  weight  re- 
quired for  supporting  the  new  telescope 
which  is  under  construction.  Seven  struc- 
tural steel  members  of  various  forms  and 
sizes  to  be  included  in  the  telescope  support 
weighed  from  8  to  13  tons  apiece.  The  dif- 
ficulty arose  in  the  transportation  of  these 
members  from  Pasadena  to  the  summit  of 
the  mountain,  which  is  accessible  only  by  a 
mountain  road  which  is  a  continuous  up- 
grade for  nine  miles  with  many  hairpin 
turns.  There  was  insufllicient  room  at  the 
turns  for  maneuvering  mule  teams,  and  of 


course  the  cost  of  hauling  by  any  kind  of 
winch  arrangement  would  have  been  great. 
The  difficulty  was  solved  by  J.  A.  Stoner, 
president  of  the  Mack  Motor  Truck  Com- 
pany of  Los  Angeles,  who  was  willing  to 
try  out  the  proposition  with  one  of  his  GVa- 
ton  Saurer  trucks. 

Mr.  Stoner  personally  drove  the  truck 
seven  trips  to  the  summit,  each  time  with 
one  of  the  large  pieces  of  steel.  The  two 
most  difficult  types  of  load  were  the  two 
13-ton,  28-ft.  girders,  one  of  which  is  shown 
in  the  illustration,  and  a  steel  drum  10y2 
ft.  across.  The  difficulty  with  the  girders 
was  that  the  front  wheels  on  one  side  were 
entirely  concealed  from  the  driver  by  the 
forward  end  of  the  girder.  To  keep  within 
the  narrow  limits  of  the  highway  where  it 
skirted  cliffs  on  one  side  and  canyon  preci- 
pices on  the  other  he  had  to  depend  on  wig- 
wag signals  from  a  man  riding  the  front 
of  the  girder.  The  steel  drum  was  so  wide 
that  in  twenty-five  places  it  hit  the  bank 
and  either  skidded  the  truck  and  its  load 
or  the  load  itself. 

Maneuvering  at  the  hairpin  turns  was  a 
risky  proposition,  as  a  miscalculation  of  4 
or  5  in.  would  have  sent  the  truck  over  back- 
wards, so  near  did  it  have  to  run  to  the 
edges  of  precipices.  The  truck  carried 
these  successive  overloads  without  damage 
and  was  later  sold  for  service  in  hauling  ore 
in  Kingman,  Ariz.  Two  features  of  its  con- 
struction which  were  instrumental  in  en- 
abling it  to  carry  the  excessive  overloads 
without  damage  are  the  high  efficiency  of 
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the  cooling  system  and  the  design  of  the 
motor  brake  which  operates  under  com- 
pression in  low  gear,  permitting  safe  back- 
ing at  the  short  turns,  all  of  which  are  on 
inclines.  As  will  be  noted  from  the  photo- 
graph, jacks  and  heavy  chains  were  used  to 
bind  the  structural  steel  to  the  truck  with 
suflBcient  tension  in  the  lashings  to  make 
the  truck  and  its  load  practically  a  struc- 
tural unit,  thus  obviating  risk  of  shifting, 
which  might  have  had  disastrous  results  at 
many  points  en  route. 


Fire  Engines  Used  to  Clear  Cali- 
fornia Waterway 

AN  UNUSUAL  method  of  dredging  a 
river  channel  was  recently  employed 
to  remove  silt  that  had  clogged  one  of  the 
most  important  slips  connecting  the  river 
and  the  ocean  at  Long  Beach,  Cal.,  to  such 
an  extent  that  the  traffic  was  seriously;' 
blocked,  when  a  stream  from  a  firehose 
was  brought  in  play.  The  fire  engines  were 
brought  to  the  scene  and  a  powerful  stream 
of  water  plowed  through  the  accumulated 
mud  so  that  a  clear  passage  was  made  in  a 
short  time,  which  allowed  the  smaller  boats 
to  get  to  the  ocean. 

Plans  are  under  way  to  have  this  slip 
immediately  cleaned  of  mud,  but  as  a  tem- 
porary means  of  clearing  the  way,,  the  fire- 
hose proved  most  effective. 


Contractors  Suggest  Schemes  for 
Subaqueous  Pipe  Line 

By  ELIOT  N.  SMITH 

Resident    Engineer    with    J.    Byers    Holbrook, 

Consulting  Engineer  for  Jersey  City 

CONTRACTORS  who  bid  upon  the  Pas- 
saic and  Hackensack  River  crossings  of 
Jersey  City's  proposed  new  water  supply 
pipe  line  were  invited  to  submit  proposals 
based  upon  their  own  ideas  of  how  the  work 
could  best  be  handled,  in  addition  to  the 
general  scheme  of  construction  outlined  in 
the  specifications  of  the  Board  of  Commis- 
sioners. Although  all  of  the  bids  opened 
Dec.  2,  1915,  were  rejected,  several  of  the 
proposals  showed  careful  study  of  the  prob- 
lem by  the  contractor  and  were,  apparently, 
very  advantageous  to  the  city. 

The  Passaic  River  at  the  point  of  crossing 
is  about  500  ft.  wide,  with  a  maximum  depth 
of  16  ft.  and  a  hard  sand  bottom.  The 
Hackensack  is  about  1000  ft.  wide  with  a 
maximum  depth  of  32  ft.  and  a  soft  mud 
bottom.     The   pipe  was   to   be   laid   in   a 


depends  on  a  double  row  of  jib  screws 
around  the  circumference  of  the  bell  to 
force  additional  lead  into  the  joint  and  avoid 
the  necessity  of  calking  under  water.  (See 
description  of  this  work  in  the  Engineer- 
ing Record,  (Dec.  19,  1914,  p.  656).  Each 
line  of  pipe  was  to  be  laid  on  a  foundation 
of  capped  pile  bents,  two  bents  to  each  12-ft. 
length  of  pipe.  Joints  were  to  be  made  up 
on  a  launching  cradle  mounted  on  a  scow, 
down  which  the  pipe  was  to  slide  as  addi- 
tional lengths  were  placed  and  the  scow 
advanced. 

(B)  Same  as  method  (A)  except  that 
taper  spigots  were  substituted  for  all  but 
about  one-fifth  of  the  flexible  joints. 

(C)  A  double  line  of  48-in.  standard 
bell-and-spigot  cast-iron  pipe  on  a  pile 
foundation  similar  to  the  foundation  de- 
scribed under  (A).  Most  of  the  contractors 
proposing  this  method  planned  to  make  up 
the  pipe  on  deck  scows  in  sections  of  2  to  4 
lengths,  with  all  joints  completely  calked. 
Each  section  was  then  to  be  handled  as  a 
unit,  without  straining  the  joints,  by  sus- 
pending it  at  a  number  of  points  from  a 
truss  or  girder.  By  means  of  this  truss  the 
section  was  to  be  picked  up  and  lowered  into 
position  on  the  previously  prepared  foun- 
dation. The  next  section  was  then  to  be 
made  up  on  deck  and  lowered  to  position. 
The  spigot  at  the  end  of  the  new  section, 
according  to  this  scheme,  was  entered  into 
the  bell  of  the  section  already  placed  and 
the  joint  calked  with  lead  wool  by  a  diver. 
Any  additional  calking  necessary  to  make 
the  pipe  line  tight  was  done  by  divers,  and 
in  addition  the  pipe  could  be  calked  in- 
ternally. 

(D)  Same  as  (C).  One  of  the  con- 
tractors proposed  to  calk  the  pipe  on  shore, 
bulkhead  the  ends  and  launch  it.  He  also 
proposed  to  make  the  foundation  for  the 
pipe  of  piles  driven  3  ft.  on  centers  and  cov- 
ered with  a  2-ft.  bed  of  concrete  placed 
under  water. 

(E)  Same  as  (C).  Another  contractor 
proposed  to  assemble  and  calk  the  pipe  for 
the  entire  crossing  on  the  bank  of  the  river, 
carrying  it  on  wheel  trucks  running  on 
rails.  The  pipe  would  then  be  launched  as 
one  unit  by  rolling  the  entire  line  along  a 
previously  constructed  track  laid  on  a  firm 
foundation  on  the  bottom  of  and  across  the 
river.     Recalking  was  to  be  done  by  divers. 

(F)  Same  as  (C),  except  that  the  bells 
and  spigots  were  provided  with  an  inter- 
locking device  serving  to  tie  adjacent 
lengths  of  pipe  securely  together.  This 
contractor  proposed  to  substitute,  in  the 
Passaic  River  crossing,  supports  built  up  of 
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dredged  trench  with  a  minimum  cover  of 
3  ft.  Eleven  bids  were  received  and  most 
of  them  included  at  least  one  alternate  pro- 
posal. The  various  methods  proposed  were 
as  follows: 

(A)  Engineer's  Method. — A  double  line 
of  48-in.  flexible-joint  cast-iron  pipe  was 
proposed.  Joints  were  similar  in  design  to 
the  modified  Ward  joint  adopted  by  the 
Board  of  Water  Supply  of  New  York  City 
for  the  Narrows  siphon.    This  type  of  joint 


concrete  in  bags  and  laid  directly  on  the 
bottom  of  the  dredged  trench,  instead  of  the 
pile  bents  specified. 

(G)  A  double  line  of  48-in.  riveted  steel 
pipe  protected  with  approved  pipe  coating 
and  encased  in  several  inches  of  concrete, 
resting  on  pile  bents  as  described  under 
(A). 

(H)  A  single  line  of  72-in.  riveted  steel 
pipe;  otherwise  similar  to  (G).  The  pro- 
cedure  under  both    (G)    and    (H)    was   to 


make  up  the  pipe  on  launching  ways  on 
shore,  thread  pre-cast,  reinforced  concrete 
pipes  over  the  steel  pipe  as  fast  as  it  was 
riveted  up,  grout  the  space  between  the 
steel  pipe  and  the  enveloping  concrete  pipes 
and  gradually  push  the  compound  pipe  out 
into  the  river  where  it  was  suspended  from 
floats  or  scows  until  the  entire  crossing  was 
completed.  It  was  then  lowered  to  position 
on  its  pile  foundation,  tested,  and  calked  in- 
ternally if  necessary.  This  is  the  method 
followed  when  the  existing  72-in.  steel  pipe 
line  was  laid  across  the  rivers  in  1902. 

The  accompanying  table  shows  approxi- 
mately the  prices  for  the  alternate  schemes 
proposed  by  the  various  bidders,  compared 
to  the  flexible  joint  method  (A),  described 
in  the  specifications.  Roughly,  methods 
(C),  (E)  and  (F)  (standard  bell-and- 
.  spigot)  cost  from  50  to  80  per  cent  as  much 
as  method  (A),  and  either  methods  (G)  or 
(H)  (48-in.  or  72-in.  steel  pipe  encased  in 
concrete)  cost  from  65  to  75  per  cent  as 
much  as  (A).  Of  course  these  bids  were 
based  on  quotations  obtained  last  Novem- 
ber and  radical  changes  have  occurred  since 
that  time. 

New  specifications  have  been  prepared 
based  on  method  (H),  involving  a  72-in. 
steel  pipe  encased  in  concrete. 


50-Foot  Cylinder  Pier  Pulled  with 
Compressed  Air 

BY  DECKING  the  top  of  a  4-ft.  steel 
cylinder  which  went  31/2  ft.  out  of 
plumb  in  sinking  the  foundations  for  the 
Lincoln  Memorial  in  Washington,  and 
turning  on  compressed  air  at  100  lb.  per  sq. 
in.,  the  cylinder  was  readily  withdrawn  so 
that  it  could  be  sunk  again  in  a  vertical 
position.  The  method  is  described  in  an 
article  on  the  Lincoln  Memorial  by  Captain 
James  A.  O'Connor,  of  the  Corps  of  Engi- 
neers, U.  S.  A.,  in  the  current  issue  of  Pro- 
fessional Memoirs.  The  %-in.  and  Va-in-- 
thick  steel  shells  for  these  cylinders  were 
sunk  by  weighting  them  and  using  jets,  af- 
terward excavating  the  material  inside  in 
the  open.  Open  sheeted  pits  about  20  ft. 
deep  were  dug  to  start  the  cylinders  in. 
This  one  had  struck  an  old  pile  which  de- 
flected it. 

In  withdrawing  the  cylinder  an  air-tight 
deck  of  6-in.  timbers  was  bolted  to  angles 
at  the  top  of  the  cylinder.  The  cylinder 
was  then  allowed  to  flll  with  water,  and  a 
strain  of  more  than  50  tons  was  taken  on 
it  by  means  of  jacks  and  chains.  The 
valve  in  the  air  line,  which  was  connected 
just  below  the  deck,  was  then  opened  quick- 
ly, admitting  air  to  the  cylinder  at  100  lb. 
pressure.  The  object  in  filling  the  cylinder 
with  water  was  to  limit  the  air  space,  since 
it  takes  an  appreciable  length  of  time  to 
overcome  the  inertia  of  a  50-ft.  column  of 
water.  Observations  on  the  pressure  gage 
connected  with  the  cylinder  showed  a  pres- 
sure of  90  lb.  per  square  inch  for  several 
moments  after  the  air  valve  had  been 
opened.  The  first  twelve  attempts  raised 
the  cylinder  1  in.,  the  strain  on  the  jacks  be- 
ing taken  up  each  time.  On  the  next  trial 
the  cylinder  shot  up  15  ft.,  and  was  then 
easily  removed. 

The  weight  of  a  complete  shell  figures 
about  6  tons,  and  the  uplift  on  the  deck 
from  the  compressed  air  about  80  tons,  not 
allowing  for  any  impact.  Allowing  for  25 
ft.  of  penetration,  this  would  give  the  skin 
friction  overcome  as  a  little  less  than  800 
lb.  per  square  foot. 
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Strike  Delays  Construction  of  New 
York  Subway 

The  claim  of  a  new  laborers'  and  timber- 
men's  union  for  recognition  and  a  simultaneous 
demand  for  an  increase  in  wages,  regular 
weekly  payment  and  strict  adherence  to  the 
8-hour  law  have  seriously  affected  construction 
work  on  New  York  City's  new  dual  subway 
system.  It  is  believed  there  would  be  no  ob- 
jection on  the  part  of  the  contractors  to  deal- 
ing with  the  union  if  it  could  be  demonstrated 
that  the  union  was  a  bona  fide  organization 
controlling  these  classes  of  labor  in  New  York 
City  territory.  On  this  point  the  views  of  the 
contractors  and  of  the  organizers  differ,  the 
former  understanding  that  the  new  union  is 
not  affiliated  with  organized  labor  and  the  lat- 
ter claiming  that  it  is. 

According  to  figures  published  in  the  Public 
Service  Jiecord,  on  March  1,  12,093  workmen 
were  employed  daily,  of  whom,  it  is  estimated, 
the  classes  involved  in  the  strike  number  7000. 
It  is  said  that,  altogether,  5000  men  had  quit 
work  by  April  5.  The  open-cut  sections,  which 
depend  for  progress  entirely  on  the  laborers 
and  the  timbermen,  are  most  affected,  though 
a  number  of  contractors  retained  enough  men 
of  these  classes  to  continue  work.  The  East 
River  tunnels,  where  there  is  no  timbering  and 
the  muckers  belong  to  the  sandhog  union,  are 
least  affected. 

The  contractors  claim  that  the  prices  at 
which  the  work  was  let  will  not  permit  them 
to  grant  the  demands  for  wage  increases.  They 
are  now  handling  the  situation  as  individuals 
and  it  is  likely  that  no  concerted  action  on 
their  part  will  be  taken  till  the  matter  has  de- 
veloped further.  No  attempt  to  employ  men 
to  take  the  places  of  the  strikers  has  been 
made,  as  there  are  not  now  enough  men  in  the 
labor  market  to  make  the  effort  worth  while. 


Will  Start  Work  on  Nave  of  New 
York  Cathedral 

Work  on  the  nave  of  the  Episcopal  Cathedral 
of  St.  John  the  Divine,  in  New  York  City, 
which  will  be  the  largest  church  in  the  United 
States,  will  begin  May  8.  The  work  is  ex- 
pected to  take  5  years  and  to  cost  nearly 
$3,000,000.  The  transepts,  choir  and  crossing 
were  completed  some  years  ago  and  were  fully 
described   in  the   Engineering  Record. 

The  cost  of  the  first  stage  of  the  new  work 
is  estimated  to  be  about  $78,000,  and  it  is 
hoped  that  contributions  will  have  been  plenti- 
ful enough  by  the  time  the  first  work  is  com- 
pleted to  authorize  the  continuance  of  the 
construction.  The  nave,  when  completed,  will 
be  260  ft.  long,  135  ft.  wide  and  160  ft.  high, 
with  a  single  large  chamber,  the  interior  height 
of  which  will  be  125  ft. 

The  cathedral  was  designed  by  Cram  &  Fer- 
guson, architects,  of  New  York,  and  the  con- 
tract has  been  let  to  Jacobs  &  Young,  also  of 
New  York  City. 


Plan  Extensive  Work  for  Hetch 
Hetchy  System  in  1916 

M.  M.  O'Shaughnessy,  city  engineer  of  San 
Francisco,  in  a  report  recently  made  on  con- 
struction work  for  the  Hetch  Hetchy  system, 
gives  the  following  as  the  principal  work  con- 
templated in  1916 :  Construction  of  the  Hetch 
Hetchy  railroad,  contract  for  which  was 
awarded  in  December,  1915;  completion  of 
diversion  tunnel  and  diversion  dam;  prepara- 
tion for  foundations  of  the  main  Hetch  Hetchy 
dam;  preparations  for  construction  of  tem- 
porary power  plant  to  supply  power  for  con- 


struction operations  at  the  dam  site;  explora- 
tion borings  to  determine  the  character  of 
formations  through  which  the  aqueduct  tun- 
nel will  pass;  completion  of  contract  for  clear- 
ing the  reservoir  site;  continuation  of  aque- 
duct tunnel  from  Early  Intake  toward  South 
Fork;  additional  road  and  trail  construction, 
and  the  continuation  of  hydrographic,  me- 
teorological and  survey  work,  as  well  as  the 
protection  of  the  city's  water  rights. 

The  aqueduct  in  the  initial  development,  the 
report  states,  will  consist  of  88  miles  of  pipe, 
5%  ft.  in  diameter,  and  66  miles  of  tunnels, 
10  ft.  to  10%  ft.  in  diameter,  a  total  length 
of  154  miles  to  the  county  line  of  San  Fran- 
cisco. The  tunnels  are  at  present  designed 
for  200,000,000  gal.  daily,  although  it  is  esti- 
mated that  the  ultimate  consumption  in  the 
San  Francisco  Bay  region  will  be  400,000,000 
gal.  daily  from  this  source.  However,  it  is 
believed  that  as  the  full  quantity  will  not  be 
required  for  many  years,  the  saving  in  first 
cost  and  interest  will  greatly  exceed  the  cost 
of  driving  a  second  parallel  tunnel  when  nec- 
essary. 


Establish  Validity  of  Act  Creating 
Florida  Road  Department 

By  a  decision  overruling  a  demurrer  filed  by 
Leon  County  against  a  previous  order  to  pay 
over  to  the  state  treasurer  a  certain  percent- 
age of  the  automobile  license  tax  for  the  main- 
tenance of  the  recently  created  state  road  de- 
partment. Chief  Justice  Taylor  of  the  Florida 
Supreme  Court  removed  the  last  obstacle  to 
the  department's  proceeding  with  its  work 
and  appointing,  in  the  near  future,  the  road 
commissioner  and  assistants  authorized  in  the 
act. 

The  state  road  department  was  created  last 
year  and  the  five  members  constituting  it  were 
appointed  in  October,  as  was  noted  on  page 
494  of  the  Engineering  Record  of  Oct.  16,  1915. 
To  defray  its  expenses  and  to  pay  the  salaries 
of  the  commissioner  and  assistants  authorized, 
15  per  cent  of  the  amounts  collected  as  license 
taxes  on  automobiles  was  set  aside.  Some  of 
the  counties,  howevev,  refused  to  pay  the  re- 
quired percentage  of  the  taxes  collected,  on 
the  ground  that  the  act  creating  the  depart- 
ment was  not  valid. 

It  is  considered  likely,  in  view  of  the  fact 
that  Edward  Scott,  chairman  of  the  road  de- 
partment, in  an  address  delivered  at  the  recent 
good  roads  convention  at  St.  Augustine,  stated 
that  the  department  was  only  waiting  for  a 
decision  in  the  test  case  to  make  such  an  ap- 
pointment, that  the  salaried  road  commissioner 
will  be  appointed  at  the  meeting  of  the  board 
to  be  held  April  12. 


Kansas  State  Agricultural  College 
Holds  First  Highway  Conference 

The  first  conference  in  Highway  engineer- 
ing ever  held  at  the  Kansas  State  Agricultural 
College  recently  took  place  at  Manhattan,  Kan. 
The  features  of  the  conference  were  discus- 
sions of  problems  relating  to  the  location,  con- 
struction and  maintenance  of  roads.  The  office 
of  public  roads  and  rural  engineering,  Wash- 
ington, D.  C,  provided  an  illustrated  exhibit 
of  road  and  bridge  models  and  practical  demon- 
strations in  road  grading  and  building  were 
given  by  the  college  authorities.  One  feature 
of  the  conference  was  a  large  map  of  Kansas, 
6  by  10  ft.  showing  by  means  of  colored  tacks 
and  stars,  the  roads,  bridges,  drainage  and  ir- 
rigation projects  constructed  uider  the  super- 
vision of  the  State  engineer's  office.  The  con- 
ference will  be  made  an  annual  affair. 


Philadelphia  Engineersj 

Query  Board   on 

Ockerson  Letter 

Action  Taken  Because  of  Fear  That  Members 

May     Be     Influenced     by     Misconceptions 

Regarding  United  Engineering  Society 

Colonel  John  A.  Ockerson's  letter  to  the  lo- 
cal associations  of  members  of  the  Americas  ^^ 
Society  of  Civil  Engineers  was  the  chief  topic"' 
for  discussion  at  the  meeting  of  the  Philadel-  • 
phia  Association  of  Members  on  April  3.  As 
a  result  of  the  discussion  resolutions  were 
passed  asking  the  board  of  direction  to  say, 
in  an  official  communication  to  the  members, 
whether  certain  statements  in  the  Ockerson 
communication  were  correct  or  not.  It  was 
feared  that  these  statements,  which  upon  in- 
quiry the  Philadelphia  association  finds  have 
no  basis  in  fact,  may  influence  unfairly  votes 
on  the  pending  measure  regarding  the  re- 
moval of  the  American  Society  of  Civil  En- 
gineers to  the  Engineering  Societies'  Build- 
ing. There  was  also  read  at  the  meeting  a 
communication  addressed  by  the  secretary  of 
the  society,  Charles  Warren  Hunt,  to  the  San 
Francisco  Association  of  Members,  but  sent 
also  by  Mr.  Hunt  to  the  other  local  associ- 
ations. 

Paragraphs  Questioned 

The  paragraphs  in  Colonel  Ockerson's  let- 
ter to  which  the  Philadelphia  association  ob- 
jects, and  regarding  which  it  asks  the  board  of 
direction  of  the  society  to  issue  an  official  state- 
ment are  as  follows: 

"An  invitation  has  been  extended  to  the 
American  Society  of  Civil  Engineers  to  enter 
'the  United  Engineering  Society  as  an  addi- 
tional Founder  Society.'  This  invitation  itself 
shows  that  the  destinies  of  the  'Founder  So- 
cieties' is  largely  if  not  wholly  controlled  by 
a  superior  authority,  and  the  fact  must  not 
be  overlooked  that  the  relationship  which 
exists  between  the  United  Engineering  So- 
ciety and  the  Founder  Society  which  gives  the 
former  authority  over  them  has  not  been  pre- 
sented in  detail  to  our  members. 

"Suppose  we  become  an  'additional  Founder 
Society'  and  desire  to  put  before  the  public 
a  measure  which  we  have  conceived  and  which 
we  deem  important.  It  must  have  the  sanc- 
tion of  the  United  Engineering  Society,  repre- 
senting a  majority  of  the  Founder  Societies, 
which  can  prevent  action,  or,  if  approved,  the 
United  Engineering  Society  would  stand  be- 
fore the  public  as  the  sponsor  of  the  measure. 
This  illustration  applies  equally  to  all  the 
Founder  Societies." 

(The  communication  from  Colonel  Ockerson 
was  discussed  by  the  Engineering  Record  edi- 
torially on  March  18,  and  a  letter  and  a  further 
discussion  thereon  are  found  in  this  issue.) 

The  chief  speaker  of  the  evening  was 
Clemens  Hershel,  who  was  chairman  of  the 
board  of  direction's  committee  which  drew  up 
the  report  to  the  members  on  this  subject. 
Following  his  presentation  of  the  chief  fea- 
tures of  the  plan  there  was  general  discussion, 
participated  in  by  members  of  the  association 
and  by  a  number  of  invited  guests.  Unfortu- 
nately for  the  best  presentation  of  the  subject, 
no  one  among  the  membership  present  nor 
among  the  guests  was  opposed  to  the  plan. 

Tunnel  Engineers  Hold  Dinner 

The  engineers  in  charge  of  construction  of 
the  eight  tunnels  being  built  under  the  East 
River  for  the  Public  Service  Commission  of 
New  York  City  held  a  dinner  at  the  Hotel 
Savoy,  April  1,  at  which  emphasis  was  laid 
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upon  the  necessity  for  loyalty  in  the  success 
of  a  large  and  hazardous  undertaking. 

C.  M.  Holland,  tunnel  engineer  for  the  Public 
Service  Commission,  and  his  seven  resident 
engineers  were  present.  Commissioner  Travis 
H.  Whitney,  Alfred  Craven,  chief  engineer, 
Robert  Ridgway,  engineer  of  subway  construc- 
tion, Daniel  T.  Turner,  deputy  engineer  of 
subway  construction,  and  George  Rice,  division 
engineer,  were  guests  at  the  affair,  as  was 
Major  John  F.  O'Rourke,  vice-president  and 
chief  engineer  for  the  contractor  doing  the 
work. 


Call  for  Conference  on  Engineer- 
ing Co-operation 

A  conference  on  engineering  co-operation  to 
be  participated  in  by  all  engineering  societies 
and  organizations,  both  national  and  local,  is 
to  be  held  in  Chicago  April  13  and  14  in  the 
rooms  of  the  Western  Society  of  Etigineers. 
The  following  ten  subjects  are  to  be  consid- 
ered: Co-operation  among  engineering  organ- 
izations— Is  it  desirable?  In  what  way  is  it 
practicable?  Benefits  of  co-operation  in  se- 
curing greater  efliciency  in  the  larger  matters 
of  concern  to  the  individual  engineer,  to  the 
profession,  and  to  the  public.  Methods  of  co- 
operation now  in  practice  in  various  localities; 
results  attained  in  Philadelphia,  St.  Louis,  St. 
Paul  and  other  places.  Various  kinds  of  en- 
gineering societies  and  committees  and  the 
relative  efficiency  of  their  operations.  Rela- 
tion of  the  specialized  or  exclusive  national 
engineering  societies  to  their  local  sections  or 
branches  and  to  the  more  inclusive  local  en- 
gineering society  or  club.  Result  of  co-opera- 
tion in  securing  wider  diffusion  of  knowledge 
on  engineering  subjects,  as  illustrated  at 
Cleveland  and  elsewhere.  The  engineering 
profession  as  a  whole  in  its  present  condition 
as  regards  public  esteem.  Reasons  for  decline 
in  attendance  at  engineering  colleges — Is  it 
indicative  of  healthful  conditions  or  of  proper 
methods  of  education?  Emplojmient;  methods 
and  results  as  practised  by  various  engineer- 
ing societies;  an  exchange  of  ideas.  Legis- 
lative activity,  proper  limits  to  be  set,  dangers 
to  be  avoided  and  needs  of  more  systematic 
and  better  directed  efforts.  The  committee  is 
headed  by  Prof.  F.  H.  Newell,  University  of 
Illinois,  who  states  that  it  is  the  idea  to  do 
much  of  the  work  both  by  sub-committees  and 
in  general  conferences  until  some  consensus 
of  opinion  has  been  reached,  at  least  on  some 
of  the  fundamentals  and  to  stimulate  activity 
toward  the  accomplishment  of  definite  results 
along  lines  which  are  now  being  so  broadly 
discussed. 


International  Corporation  Will 
Finance  Uruguay  Work 

The  American  International  Corporation 
has  announced  that  it  will  finance  the  water- 
works and  sewer  systems  contract  in  Uruguay 
on  which  the  Ulen  Contracting  Company,  the 
contractor,  has  made  preparations  to  begin 
work  at  once,  as  was  noted  in  this  journal  on 
page  431  of  the  issue  of  March  25.  The  work 
will  be  paid  for  by  a  bond  issue,  which  the 
International   corporation  .will  market. 

This  step  is  in  accordance  with  the  purpose 
of  the  corporation  to  assist  American  con- 
tractors in  foreign  fields  to  finance  the  works 
they  may  undertake,  as  was  indicated  in  an 
interview  with  Willard  Straight,  its  vice-pres- 
ident, which  was  published  on  page  93  of  the 
Jan.  15  issue  of  the  Engineering  Record. 


Chicago  to  Make  Water  Survey 

The  city  council  has  appropriated  $17,500 
to  make  a  water  survey  during  1916.  That 
Chicago  now  uses  254  gal.  of  water  per  capita 
per  day  is  largely  due  to  the  leakage  and 
wasteful  usage,  and  engineers  of  the  City 
Club  recently  recommended  gjeneral  metering 
as  the  only  relief  from  this.  However,  the 
$8,960,000  water  budget  for  this  year  permits 
no  move  in  that  direction. 


Committee  on  Classification 

of  Technical  Literature 

Assigns  Subjects 

Best  Method  of  Procedure  in  Making  Classifica- 
tion Is  Discussed  at  Meeting  in  Engineering 
Societies  Building  on  April  1 

A  general  outline  for  the  proposed  classifica- 
tion of  technical  literature  was  approved,  and 
definite  assignments  of  the  different  subjects 
to  the  various  societies  were  made  at  a  meet- 
ing of  the  Joint  Committee  on  Classification 
of  Technical  Literature  held  April  1  in  the 
Engineering  Societies'  Building,  New  York 
City.  Thirteen  delegates  from  the  thirty-two 
technical  societies  represented  on  the  commit- 
tee were  present.  They  discussed  the  im- 
portance and  value  of  the  proposed  classifica- 
tion, not  only  for  individuals  and  librarians, 
but  for  manufacturing  and  commercial  organ- 
izations. Dr.  Edgar  Marburg,  representing  the 
American  Society  for  Testing  Materials,  em- 
phasized the  necessity  for  adopting  the  best 
procedure  for  ensuring  the  successful  comple- 
tion of  the  classification  within  the  near 
future. 

Following  the  reading  of  a  paper  by  the 
secretary,  W.  P.  Cutter,  librarian  of  the 
United  Engineering  Society,  on  "How  to  Make 
a  Classification,"  the  recommendation  of  the 
executive  committee  to  assign  different  parts 
of  the  general  outline  to  suitable  organizations 
from  among  the  various  bodies  represented 
was  debated.  After  prolonged  discussion  on 
the  relative  advantages  of  this  method  and  of 
the  alternative  proposed  by  Mr.  Cutter,  by 
which  a  well-qualified  librarian  or  expert 
should  first  work  up  the  complete  scheme  of 
classification,  a  motion  to  adopt  the  executive 
committee's  proposal  was  passed. 

List  of  Assignments 

The  proposed  list  of  assignments  of  tech- 
nical subjects  to  the  various  societies  was 
adopted  as  follows:  Aerial  transportation  to 
the  Aeronautical  Society;  vessels  to  the  Society 
of  Naval  Architect;  roads,  streets  and  pave- 
ments, American  Highway  Association;  road 
vehicles,  Society  of  Automobile  Engineers; 
Railroads,  American  Railway  Engineering 
Association ;  rolling  stock.  Master  Car  Build- 
ers' Association;  waterways,  surveying  and 
structures,  American  Society  of  Civil  Engi- 
neers; materials  of  construction,  American 
Society  for  Testing  Materials;  excavation, 
geology  and  mining,  American  Institute  of 
Mining  Engineers;  hydraulic  and  sanitation, 
American  Waterworks  Association;  electricity, 
American  Institute  of  Electrical  Engineers; 
water-power,  American  Society  of  Mechanical 
Engineers,  and  gas  to  the  American  Gas  In- 
stitute. 

At  the  suggestion  of  the  acting  president, 
F.  R.  Low,  representing  the  American  Society 
of  Mechanical  Engineers,  the  presidency  of  the 
joint  committee  was  offered  to  H.  W.  Peck,  of 
the  American  Gas  Institute,  who  originated 
the  project  in  the  latter  part  of  1914.  Mr. 
Peck  was  unanimously  elected. 


Chicago  Engineers  Study  Military 
Preparedness 

The  Chicago  Joint  Committee  on  Military 
Engineering  has  arranged  a  program  for  one 
event  a  week,  beginning  April  20,  when  Lieut.- 
Col.  W.  V.  Judson,  will  open  the  series  with  an 
address  on  "The  Civilian  Engineer  and 
National  Defense  Organization  and  Duties." 
Major  P.  S.  Bond,  Cleveland,  will  give  an 
illustrated  lecture  on  "Service  of  Reconnais- 
sance and  Demolition,"  April  27,  and  Col. 
Mason  M.  Patrick,  Detroit,  will  talk  on  "Coast 
Defense,"  May  4.  By  this  time  outdoor  work 
will  be  feasible  and  an  exhibition  drill  in 
bridge  and  pontoon  building  by  the  engineer 
company  of  the  Illinois  National  Guard  will  be 
arranged.  Capt.  Raymond  Sheldon,  Eight- 
eenth Infantry,  U.  S.  A.,  will  conduct  a  tactical 
walk    and    defense    problem    May    20.     Other 


events  of  like  nature  have  been  scheduled  un- 
til July  25,  with  correspondence  courses  and 
practical  work  to  be  organized  during  the 
summer. 

The  following  officers  have  been  elected: 
Wharton  Clay,  chairman;  Capt.  Robert  W. 
Hunt,  vice-chairman;  Robert  F.  Hail,  secre- 
tary-treasurer. The  other  directors  are:  Bion 
J.  Arnold,  W.  W.  DeBerard,  J.  De  N.  Macomb, 
Jr.,  H.  S.  Baker,  Robert  I.  Randolph  and  Ver- 
non C.  Ward,  Jr. 


American  Society  Members  Form 
Branch  in  Chicago 

The  Illinois  Association  of  Members  of  the 
American  Society  of  Civil  Engineers  was 
formed  March  27  in  Chicago  to  further  the 
general  welfare  of  the  parent  society.  Forty- 
five  members  attended  the  meeting  in  the 
rooms  of  the  Western  Society  of  Engineers 
and  adopted  a  constitution  proposed  by  A.  S. 
Baldwin,  C.  F.  Loweth  and  Albert  Reichmann, 
committee  on  organization.  The  annual  dues 
are  $2,  and  no  restrictions  as  to  territory  are 
defined.  The  organization  proposes  to  handle 
the  business  affairs  only,  as  heretofore  many 
of  the  260  members  in  Chicago  have  felt  that 
they  were  subject  to  taxation  without  repre- 
sentation. 

There  is  no  thought  of  having  any  technical 
discussions  at  quarterly  meetings.  It  is  in- 
tended that  the  new  association  shall  work  in 
perfect  harmony  with  the  Western  Society  of 
Engfineers  in  this  respect. 

The  officers  elected  are  as  follows:  Presi- 
dent, Onward  Bates;  vice-presidents,  C.  F. 
Loweth  and  A.  N.  Talbot;  secretary-treasurer, 
E.  N.  Layfield. 


Causeway  at  Sacramento  Opened 

The  opening  of  the  $393,000  Yolo  concrete 
causeway  was  recently  celebrated  in  an  in- 
formal manner  when  approximately  2500  auto- 
mobiles and  8000  people  crossed  the  roadway 
on  the  first  day  it  was  put  in  service.  The 
structure,  which  was  described  on  page  248 
of  the  Aug.  28,  1915,  issue  of  Engineering 
Record,  is  16,310  ft.  long  and  connects  the 
east  and  west  sides  of  the  Sacramento  Valley, 
which  are  separated  by  the  waters  of  the 
Yolo  basin.  The  Governor  of  California 
is  expected  to  officiate  at  the  formal  celebra- 
tion of  the  completion  of  the  causeway  to  be 
held  May  12. 


Paint  Trailers  En  Route  to  Speed 
Delivery  to  U.  S.  Army 

A  unique  and  rapid  shipment  of  equipment 
for  the  United  States  troops  in  Mexico,  was 
recently  made  by  the  Troy  Wagon  Works  Com- 
pany, of  Troy,  Ohio.  Twelve  trailers,  made 
by  that  company  for  use  with  Jeffrey  Quads, 
were  shipped  on  a  special  train  at  5.00  p.  m. 
March  24  and  arrived  at  El  Paso,  Tex., 
March  28. 

Owing  to  the  necessity  for  speedy  delivery, 
the  fact  that  the  trailers  were  not  yet  painted 
was  not  allowed  to  delay  the  shipment.  Paint- 
ers were  put  on  the  train  and  completed  the 
finishing  touches  en  route. 


$70,000  Voted  to  Deepen  Channel 
of  East  River,  New  York 

The  House  of  Representatives,  at  the  April 
4  session,  voted  an  initial  appropriation  of 
$200,000,  with  authorization  of  continuing  con- 
tracts for  $500,000  for  a  35-ft.  channel  in  the 
East  River,  from  deep  water  in  the  New  York 
harbor  to  the  navy  yard.  This  was  the  only  new 
item  in  the  Rivers  and  Harbor  Bill,  and  was 
recommended  by  the  President. 


Road  Work  in  Washington 

In  the  March  4  issue  of  the  Engineering 
Record  an  article  was  headed  "Oregon  County 
to  spend  $750,000  on  roads  during  year."  The 
work  is  to  be  done  in  Snohomish  County, 
Wash.  A.  B.  Dean  is  chief  deputy  of  the 
county. 
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President  May  Authorize  In- 
vestigation of  Power  Sites 
for  Nitrogen  Plants 

Amendment  Authorizing  $15,000,000  Appropri- 
ation and  Setting  Aside  Five  Water 
Power  Sites  Expected  to  Cause 
Big  Discussion 

What  is  expected  to  be  one  of  the  biggest 
debates  in  the  Senate  in  some  time  is  scheduled 
to  come  up  during  the  discussion  of  the  Army 
bill.  The  fight  will  center  around  Senator 
Smith's  (of  South  Carolina)  amendment  for  a 
$15,000,000  appropriation  and  authorizing  the 
President  to  set  aside  not  less  than  five  water 
power  sites,  upon  which  it  is  proposed  that  the 
government  erect  plants  to  manufacture 
nitrate.  The  bill  is  practically  the  same  one 
that  was  killed  in  the  House,  but  Senator  Smith 
claims  that  he  has  sufficient  backing  to  put  it 
through  the  Senate  as  an  amendment  to  the 
Army  bill. 

The  Army  bill  is  now  passing  through  the 
volunteer  army  stages  and  the  power  plant 
amendment  in  all  probability  will  follow  the 
finishing  of  that  item. 

Senator  Smith's  bill,  besides  providing  for 
the  $15,000,000  appropriation  and  the  author- 
ization of  the  President  to  set  aside  at  least 
five  sites  for  power  plants,  provides  for  an 
investigation  by  experts  as  to  the  best  methods 
of  using  the  water  power  of  the  country  in 
developing  nitrate  plants. 

That  the  Smith  plan  has  the  support  of  Sena- 
tor Underwood  is  evidenced  by  his  stand  and 
his  charges  that  the  du  Pont  Powder  Company 
had  attempted  to  defeat  legislation  for  a  gov- 
ernment plant.  Last  Tuesday  he  again  at- 
tacked the  du  Pont  Company  after  reading  a 
letter  from  Pierre  S.  du  Pont,  president  of 
the  company,  saying  his  concern  had  not  sought 
to  defeat  the  Muscle  Shoals  nitrogen  plant. 


American  Society  Move  Develops 
No  Opposition 

With  the  exception  of  one  written  communi- 
cation, no  opposition  to  the  proposed  move  of 
the  American  Society  of  Civil  Engineers  from 
its  present  house  to  the  Engineering  Societies 
Building  on  Thirty-ninth  Street  developed  at 
the  regular  meeting  Wednesday  night.  When 
the  subject  was  discussed  at  a  previous  gather- 
ing of  the  civil  engineers  there  was  criticism 
to  the  effect  that  the  opposition  was  not  given 
an  opportunity  of  stating  its  side  of  the  case. 
At  this  week's  meeting,  therefore,  a  particular 
effort  was  made  by  the  presiding  officer,  George 
S.  Tuttle,  to  induce  the  opponents  of  the  change 
to  express  their  opinions.  There  was  no  re- 
sponse to  his  words. 

President  Elmer  L.  Corthill  spoke  in  favor 
of  transferring  the  society  headquarters  to  the 
Thirty-ninth  Street  building,  and  his  views 
were  reinforced  by  brief  addresses  from  Prof. 
William  H.  Burr  and  Clemens  Herschel.  Secre- 
tary Charles  Warren  Hunt  answered  a  number 
of  questions  dealing  with  the  financial  and 
library  features  of  the  proposal. 


San  Diego  to  Build  Dam  and 
Reservoir 

The  city  of  San  Diego,  Cal.,  gained  an  im- 
portant victory  in  its  efforts  to  carry  out  a  pro- 
posed water  development  project,  roughly  esti- 
mated to  cost  $2,000,000,  when  a  decision  was 
rendered  by  the  United  States  land  office  at 
Los  Angeles,  granting  permission  to  the  munic- 
ipality to  appropriate  waters  of  San  Diego 
River  and  to  use  a  site  near  El  Capitan  for 
constructing  a  reservoir.  Construction  of  a 
dam  160  ft.  high,  to  divert  approximately 
22,000,000  gallons  of  water  a  day,  and  an  aque- 
duct and  pipe  line,  about  nine  miles  long  lead- 
ing into  the  University  Heights  reservoir  is 
contemplated. 


News  of  Engineering  Societies 

The    National    Fire    Protection    Association 

will  hold  its  annual  meeting  May  9  to  11,  in  the 
Insurance  Exchange,  Chicago. 

The  Engineers  Club  of  Seattle  recently 
heard  Dr.  M.  A.  Mathews  give  an  informal 
discussion  of  "Engineers  I  Have  Met." 

The  Engineers  Club  of  St.  Paul  held  a  meet- 
ing April  5,  at  which  W.  E.  McCourt,  profes- 
sor of  Geology  at  Washington  University,  dis- 
cussed engineering  geology. 

The  Engineers  Club  of  Philadelphia  has  ar- 
ranged for  a  lecture  on  the  evolution  of  the 
automobile  to  be  given  by  Howard  E.  Cofliin, 
chief  engineer  of  the  Hudson  Motor  Car  Com- 
pany, April  18. 

The  Pacific  Northwest  Society  of  Engineers, 

of  Seattle,  Wash.,  listened  to  William  T.  Rob- 
erts, chief  engineer  of  the  Inter-County  River 
Improvement  Commission,  tell  of  some  of  the 
problems  in  the  flood  control  of  the  White, 
Stuck  and  Puyallup  rivers,  at  the  meeting 
April  1. 


Personal  Notes 


Simon  Bruner,  one  of  the  partners 
of  the  Roche  Bruner  Building  Company  of 
Cincinnati,  has  retired  from  active  participa- 
tion in  the  business.  His  son,  Mark  Bruner, 
will  continue  in  the  firm  with  M.  J.  Roche. 
During  the  ten  years  of  partnership  the  com- 
pany has  built  some  of  the  largest  structures 
in  and  around  Cincinnati.  Its  most  noted 
work  is  the  newly  completed  oflSce  building  for 
the  Western  &  Southern  Life  Insurance  Com- 
pany. 

Guy  Pinner  has  been  appointed  bridge 
engineer  of  the  Seabcard  Air  Line,  effective 
April  1. 

W.O.  ScHEUERMAN  resigned  from  his 
position  as  assistant  bridge  engineer  of  the 
Seaboard  Air  Line  April  1. 

J.  E.  Kissel  is  now  acting  engineer, 
maintenance  of  way,  for  the  Peoria  &  Eastern 
Railway. 

B.  M.  Cheney,  who  has  served  as  acting 
general  inspector  for  the  Chicago,  Burlington 
&  Quincy  for  the  past  year,  has  been  made 
general  inspector  of  permanent  way  and  struc- 
tures for  that  road,  with  headquarters  at 
Chicago.  Mr.  Cheney  began  his  engineering 
career  as  a  rodman  for  the  Burlington,  Cedar 
Rapids  &  Northern  Railway  in  1900.  In  1902 
he  became  resident  engineer  for  the  Des 
Moines,  Iowa  Falls  &  Northern  Railway.     In 

1903  he  went  to  the  Illinois  Central,  and  in 

1904  was  made  assistant  chief  engineer  on 
construction  for  the  Inter-Urban  Railway,  with 
headquarters  at  Des  Moines,  Iowa.  He  ac- 
cepted an  offer  from  the  Burlington  in  1906 
and  for  the  following  four  years  was  assistant 
engineer  on  construction  and  maintenance  of 
the  Beardstown  division.  Mr.  Cheney  was  pro- 
moted to  the  position  of  assistant  to  the  gen- 
eral inspector  of  permanent  way  and  struc- 
tures in  1914  and  in  1915  was  acting  general 
inspector. 

R.  T.  S  A I  L  M  A  N,  until  recently  division 
engineer  on  the  Winnipeg  Aqueduct,  has  re- 
signed from  his  position  to  join  the  "American 
Legion,  212  Battalion,  C.  E.  F.,  which  is  being 
organized  at  Winnipeg,  Canada. 

Ernest  P.  Goodrich  has  announced  that  he 
will  resign  from  his  position  as  consulting  eng:i- 
neer  for  the  Borough  of  Manhattan,  N.  Y.,  to 
take  up  new  duties.  Mr.  Goodrich  has  been 
active  in  the  improvement  work  for  the  west 
side  of  New  York  City  and  now  that  the  de- 
tailed report  is  completed  he  will  devote  his 
attention  to  city  planning  and  work  affecting 
state  and  federal  organization.  He  was,  for 
four  years,  chief  engineer  for  the  Bush  Ter- 
minal Company,  and  has  also  acted  in  an 
advisory  capacity  for  several  cities. 


A.  M.  Turner,  formerly  acting  engineer, 
maintenance  of  way,  for  the  Peoria  &  East- 
ern Railway,  has  been  appointed  district  en- 
gineer for  the  Cleveland,  Cincinnati  &  St. 
Louis,  with  headquarters  at  Columbus,  Ohio. 
Mr.  Turner  will  have  charge  of  track-elevation 
work. 

Stone  &  Webster  Engineering 
Corporation  has  removed  its  New  York 
office  to  120  Broadway. 

Herschel  O.  Halbert  has  left  his 
position  as  assistant  road  engineer  for  Balti- 
more County,  Md.,  to  become  associated  with 
George  W.  Drury,  bridge  contractor,  of  York, 
Pa. 

Samuel  A.  Green  has  been  appointed 
assistant  road  engineer  for  Baltimore  County, 
Md.,  succeeding  Mr.  Halbert,  whose  resigna- 
tion is  mentioned  in  this  issue. 

Hiram  N.  Savage  has  resigned  from 
his  position  as  supervising  engineer  for  the 
U.  S.  Reclamation  Service  to  become  consult- 
ing engineer  for  the  Sweetwater  Water  Com- 
pany of  San  Diego,  Cal.,  in  which  capacity 
he  will  direct  the  work  to  be  done  on  the 
Sweetwater  storage  and  distribution  system. 

J.  B.  MoRLiDGE  has  left  the  employ  of 
the  city  of  Newport,  Ky.,  after  12  years  of 
service,  to  engage  in  the  general  practice  of 
engineering,  specializing  in  pavements,  high- 
ways and  sewerage.  Mr.  Morlidge's  office  will 
be  in  the  Mitchell  Building,  Cincinnati,  Ohio. 

J.  C.  Travilla  has  been  engaged  to  act 
as  consulting  engrineer  on  the  road  work  to  be 
done  in  St.  Louis  County,  Mo. 

S.  A.  Cobb  has  been  appointed  highway 
engineer  for  Clackamas  County,  Ore. 

T.  A.  Roots  is  now  supervisor  in  the 
highway  department  of  Clackamas  County, 
Ore. 

C.  S.  Whitney  is  now  employed  as  as- 
sistant engineer  for  John  Parkinson,  archi- 
tect, of  Los  Angeles,  who  has  charge  of  the 
design  for  the  new  Los  Angeles  Union  Ter- 
minal buildings.  Previous  to  his  present  con- 
nection Mr.  Whitney  was  associated  with  the 
Stone  &  Webster  Engineering  Corporation  and 
Gustav  Lindenthal,  of  New  York  City. 

Victor  A.  Aufpant  has  left  his  posi- 
tion with  the  Department  of  the  Interior  of 
Porto  Rico  to  become  municipal  engineer  of 
Ponce,  Porto  Rico. 

Lakeside  Dredging  Company  of 
Detroit,  Mich.,  has  moved  its  office  to  the 
Penobscot  Building. 

Harrison  Engineering  &  Con- 
struction Corporation  is  the  new 
name  of  the  Harry  B.  Harrison  Company  of 
Buffalo.  The  new  name  gives  a  better  idea 
of  the  nature  of  the  firm's  business,  which 
consists  of  paving,  sewer,  sewage-disposal  and 
reinforced-concrete  construction  work. 

C.  M  c  C  R  E  a  has  resigned  from  the  U.  S. 
Reclamation  Service  to  become  associated  with 
B.  C.  Lillis,  consulting  engineer,  of  Billings, 

Mont. 

Arthur  Falkenau,  vice-president  of 
the  Hooper-Falkenau  Engfineering  Company  of 
New  York  City,  has  become  acting  consulting 
engineer  for  the  Canadian  Car  &  Foundry 
Agency. 

C.  N.  Harrub,  formerly  with  the  New 
York  Continental  Jewell  Filtration  Company, 
of  New  York,  has  accepted  a  position  as  sani- 
tary engineer  for  the  United  States  Public 
Health  Service. 

C.  W.  Walls  has  left  the  state  highway 
commission  at  Salem,  Ore.,  to  enter  the  mer- 
cantile business. 

Parkenham  W.  BeattyIs  now  chief 
engineer  for  the  Buenos  Aires  Underground 
Railway,  which  is  a  part  of  the  holdings  of 
the  Anglo  Argentine  Tramway  Company,  of 
Buenos  Aires. 
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R.  T.  Wells  has  resigned  from  his  posi- 
tion as  city  engineer,  of  Parsons,  Kan.,  to  en- 
gage in  the  engrineering  business  in  Bartles- 
ville,  Okla. 

James  H.  Johnston  has  resigned 
from  the  position  of  superintendent  of  streets 
and  sewers  for  Newburyport,  Mass.,  to  accept 
a  similar  position  at  Leominster.  In  addi- 
tion to  the  supervision  of  streets  and  sewers, 
Mr.  Johnston  will  have  charge  of  the  Leo- 
minster parks. 

Richard  W.  Re  a,  civil  and  hydraulic 
engineer,  of  Portland,  Ore.,  has  resigned  from 
the  position  of  chief  engineer  of  the  Coast 
Culvert  &  Flume  Company,  of  that  city,  to 
open  an  office  in  the  Spalding  Building.  He 
will  specialize  in  the  investigation,  desig^n  and 
construction  of  municipal  water  supply,  irri- 
gation and  drainage  works.  During  the  year 
1912  Mr.  Rea  was  assistant  engineer  on  the 
final  location  and  design  of  the  $5,000,000 
Kittitas  "Highline"  canal  project,  and  during 
1913,  1914  and  part  of  1915  he  was  chief 
engineer  for  the  Cascade  Irrigation  District, 
at  Ellensburg,  Wash.  On  this  last  work  he 
re-designed  and  rebuilt  the  entire  main  canal 
system,  the  work  done  including  over  %  mile 
of  tunnels  and  five  miles  of  150  second-foot 
capacity,  semi-circular,  metal  flume,  besides 
the  enlargement  of  approximately  35  miles 
of  earth  canal.  On  March  21  he  was  appointed 
project  engineer  for  the  Ochoco  Irrigation 
District,  at  Prineville,  Ore.,  and  will  put 
parties  in  the  field  about  April  10  for  the  pur- 
pose of  making  final  surveys  and  plans  for  con- 
struction of  the  canal  system.  The  project 
comprises  approximately  18,000  acres  of 
settled  lands  adjacent  to  the  city  of  Prineville, 
and  the  estimated  cost  is  about  $800,000. 
The  work  as  now  projected  includes,  as  the 
principal  item  of  expense,  an  earth  fill  dam 
130  ft.  high,  to  store  40,000  acre-feet  of  the 
flood  waters  of  Ochoco  Creek.  Mr.  Rea's  head- 
quarters on  this  work  will  be  Prineville,  Ore. 

E.  E.  Teekell  has  been  elected  county 
surveyor  for  Hennepin  County,  Minn.  Mr. 
Terrell  is  a  g^raduate  of  the  University  ol 
Wisconsin  and  has  been  in  the  county  sur- 
veyor's office  at  Minneapolis  for  the  past  nine 
years. 

Frank  Lotz  has  been  appointed  city 
engineer  of  Vader,  Wash. 

A.  R.  CULLAMORE  has  resigned  from 
his  position  in  the  engineering  department  of 
Toledo  University  to  accept  the  position  of 
dean  of  the  engineering  department  of  Dela- 
ware College. 

Frederick  H.  Robinson,  who  has 
just  retired  as  head  of  the  civil  engineering 
department  of  Delaware  College,  will  be  the 
first  beneficiary  of  a  $25,000  pension  fund 
gfiven  the  college  recently. 

F.  H.  Shaw,  consulting  engineer,  of  Lan- 
caster, Pa.,  has  opened  a  New  York  office  in 
the  Woolworth  Building,  where  he  is  prepared 
to  take  charge  of  the  design  and  construction 
of  engrineering  work,  including  water,  ,gas, 
sewerage,  railway  and  hydro-electric  installa- 
tions. 

Elmer  A.  Porter  has  resigned  from 
his  position  as  district  engineer  for  the  U.  S. 
Geological  Survey  to  accept  a  position  as  engi- 
neer in  charge  of  water  distribution  on  the 
lower  Sevier  River,  with  headquarters  at 
Delta,  Utah.  Mr.  Porter  has  been  connected 
with  the  U.  S.  Geological  Survey  in  Alaska 
and  took  part  in  the  Twin  Falls  project  in 
Idaho  and  U.  S.  Reclamation  work  in  the  state 
of  Nevada. 

A.  R.  McGiNNESS  has  been  promoted 
to  the  position  of  superintendent  of  construc- 
tion for  the  U.  S.  Reclamation  Service,  with 
headquarters  at  Ballantine,  Mont.  He  is  a 
gT'aduate  of  the  engineering  department  of  the 
Colorado  Agricultural  College  and  has  been 
connected  with  the  Government  since  1912, 
previous  to  which  he  was  engaged  in  railroad 
and  municipal  engfineering  work  in  this  country. 


Olmsted  and  Gillelen,  consulting 
engineers,  of  Los  Angeles,  have  been  retained 
by  the  city  of  Fresno,  Cal.,  to  make  a  survey 
of  that  city  to  determine  the  feasibility  of  the 
proposed  sanitary  and  storm-sewer  system. 
The  success  of  a  bond  issue  of  $500,000  for  the 
construction  of  the  sewer  system  depends  upon 
the  favorable  report  of  these  engineers. 

Ralph  L.  Rizer  has  been  appointed  city 
engineer  of  Cumberland,  Md.,  to  succeed  James 
P.  Gaffney,  retired.  Mr.  Rizer's  promotion 
comes  after  ten  years  of  service  in  the  city 
engineering  department  of  Baltimore,  most  of 
which  time  was  spent  as  assistant  city  engi- 
neer. 

I.  KviTRUD  has  been  promoted  from  the 
position  of  engineer  and  assistant  estimator  for 
Splady,  Albee  &  Smith,  general  contractors,  of 
Minneapolis,  to  the  position  of  assistant  super- 
intendent, with  headquarters  at  Sioux  City, 
Iowa. 

C.  W.  O  B  E  R  T,  who  has  been  associated 
with  the  American  Society  of  Mechanical  En- 
gineers for  the  past  three  years  in  the  capac- 
ity of  associate  editor  of  the  Journal  of  the 
Society,  has  accepted  the  invitation  by  the 
council  of  the  American  Society  of  Heating 
and  Ventilating  Engineers  to  become  secretary 
of  that  organization.  Mr.  Obert  has  already 
assumed  his  new  duties,  with  headquarters  in 
the  Engineering  Societies  Building,  New  York 
City.  He  was  associated  with  the  Boiler  Code 
Committee  when  that  body  was  preparing  the 
report  for  publication  in  its  final  form  and  was 
made  a  member  and  secretary  of  that  com- 
mittee February,  1915.  Mr.  Obert  was  also 
connected  with  the  editorial  staff  of  the  Engi- 
neering Record  at  the  time  when  its  pages 
were  devoted  largely  to  heating  and  ventilating 
subjects. 


Obituary  Notes 


William  E.  Hoyt,  consulting  engineer 
for  the  New  York  Central  Lines,  died  at 
Rochester,  N.  Y.,  April  2,  at  the  age  of  71. 
Mr.  Hoyt  was  graduated  from  the  Massa- 
chusetts Institute  of  Technology  in  1868  and 
entered  railway  engineering  service  that  year. 
After  holding  several  positions  in  the  engi- 
neering departments  of  various  roads,  he  be- 
came assistant  engineer  for  the  New  York 
Central  in  1900  and  in  1907  was  made  special 
engineer  for  that  railroad,  which  position  he 
held  until  his  death. 


Civil  Service  Examinations 

United  States:  The  Civil  Service  Commis- 
sion announces  an  open  competitive  examina- 
tion May  9,  1916,  for  valuation  analyst  in 
the  division  of  valuation.  Interstate  Commerce 
Commission.  The  salaries  in  the  first  grade 
range  from  $3,600  to  $5,000  and  in  the  second 
grade  from  $1,800  to  $3,300.  Appointments 
to  these  positions  will  be  principally  for  duty 
in  Washington,  D.  C,  but  some  appointments 
may  be  made  for  duty  in  the  field.  The  duties 
of  this  position  will  be  to  compile  data  and  to 
prepare  complete,  concise  and  logical  reports 
upon  valuation  subjects,  and  to  analyze,  edit, 
and  digest  reports  submitted  by  sections  of 
the  division  of  valuation.  Competitors  will 
not  be  assembled  for  examination,  but  will 
be  rated  on  the  following  subjects,  which  will 
have  the  relative  weights  indicated. 

1.  Education   30  points 

2.  Experience   30      " 

3.  Reports  and  writings  submitted . .  40  " 
Applicants  should  have  had  actual  experi- 
ence in  the  final  preparation  of  financial,  sta- 
tistical, or  valuation  reports  upon  public  utili- 
ties, and  possess  the  ability  to  prepare  such 
reports  in  a  concise,  clear  and  logical  form. 
Applicants  for  positions  under  grade  1  must 
show  that  they  have  had  at  least  18  months' 
responsible  experience  in  the  final  prepara- 
tion of  financial,  statistical,  or  valuation  re- 


ports upon  public  utilities  and  must  be  be- 
tween 30  and  60  years  of  age.  For  grade  2 
positions,  such  experience  for  at  least  six 
months  must  be  shown  and  the  age  limit  is 
between  25  and  50  years.  In  each  case  this 
experience  should  have  been  gained  in  the  em- 
ployment of  a  public  authority  or  commission 
engaged  in  the  effectual  regulation  of  public 
utilities,  or  with  an  important  public  utility, 
or  in  investigations  of  a  similar  character. 
Experience  with  mercantile  concerns,  with 
large  utilities  in  routine  positions,  or  with 
small  utilities  with  limited  operations  will  not 
be  accepted  as  qualifying  experience  in  this 
connection. 

An  open  competitive  examination  for  asso- 
ciate engineer-physicist  will  be  held  May  2 
in  the  Bureau  of  Standards,  Department  of 
Commerce,  Washington,  D.  C,  or  Pittsburgh, 
Pa.  Salaries  range  from  $2,000  to  $3,000  a 
year.  The  duties  of  this  position  will  be  to 
investigate  structural  and  engineering  ma- 
terials. It  is  desired  to  secure  eligibles  who 
are  proficient  in  mathematics  and  its  applica- 
tion to  physical  and  engineering  problems,  and 
who  are  fully  able  to  initiate  and  carry  on  in- 
dependent research  in  the  field  of  engineering. 
They  should  have  experience  in  the  investiga- 
tion of  engineering  and  structural  materials, 
the  operation  and  calibration  of  testing  ma- 
chines, and  the  interpretation  of  the  results 
of  investigations.  Applicants  must  be  be- 
tween 30  and  45  years  of  age. 

Forms  for  any  one  of  the  above  examina- 
tions may  be  secured  from  the  U.  S.  Civil 
Service  Commission,  Washington,  D.  C,  or  at 
any  of  the  civil  service  boards  in  the  cities 
where  examinations  may  be  taken.  In  apply- 
ing for  forms  for  the  examination  for  valua- 
tion analyst,  form  2039  should  be  requested 
and  form  2118  is  to  be  filled  in  by  those  de- 
siring to  take  the  engineer-physicist  exami- 
nation. 

State  of  New  York.  Examinations  for 
junior  electrical  engineer.  Public  Service  Com- 
mission, will  be  held  May  6.  Salary  $901  to 
$1,200.  Candidates  must  have  had  at  least 
three  years'  training  in  a  technical  school  of 
recognized  standing  and  not  less  than  one 
year's  experience  in  electric  railroad  or  elec- 
tric lighting  work  or  in  the  manufacturing 
or  installation  of  electrical  or  mechanical  ap- 
paratus. Details  may  be  obtained  from  the 
State  Civil  Service  Commission,  Albany,  N.  Y. 
Examinations  Previously  Announced 

See  Eng. 
Date  Record 
April  3-8 — Architectural  draftsmen, 
salaries  from  $900  to 
$1,200  and  from  $1,200 
to  $1,500  respectively; 
rodman,'  salary  from 
$840  to  $960  a  year, 
and  assistant  engi- 
neers, salaries  $2,100  to 
$2,500  a  year,  Philadel- 
phia    March    4 

April  12-13 — Computor      and      Esti- 
mator,    salary     $1,600 

a  year April     1 

April  17-20 — Draftsmen,  Highway  Bu- 
reau, City  Transit  De- 
partment, Bridge  Divi- 
sion, Philadelphia.  ..  .March  11 
April  18 — Engineer  economist,  sal- 
ary    from     $2,000     to 

$2,500   April     1 

April  19 — Junior  signal  engineers, 
salaries  from  $1,200 
to  $1,680,  and  junior 
structural  engineers, 
salary  $720  to  $1,080.  .April  1 
April  26— Tracer,  salary  $600,  Phil- 
adelphia   April     1 

May  3 — Transitman,  salary  $1,200 

to  $1,500,  Philadelphia.April  1 
May  4-5 — Assistant  engineer,  sal- 
ary $2,500,  and  struc- 
tural draftsmen,  salary 
$1,200  to  $1,500,  Phila- 
delphia    April     1 

Aug.  21-25 — Second  lieutenant  of  civ- 
ilian candidates April    1 
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Consisting  essentially  of  various  pressed 
steel  panels  and  structural  steel  units  fastened 
together  by  slotted  keys,  and  locking  wedges 
with  an  ordinary  hammer,  portable  steel  build- 
ings which  are  claimed  to  be  durable,  econom- 
ical and  easily  built  in  place  are  now  available 
for  use  as  contractors'  temporary  offices  on  the 
job,  tool  houses,  time-keeper's  offices,  and  as 
railroad  section  houses,  switchmen's  houses 
and  bunk  houses  for  construction  gangs.  In  a 
32-page  booklet  issued  by  the  Trussed  Concrete 
Steel  Company,  of  Youngstown,  Ohio,  entitled 
"Kahn  Portable  Steel  Buildings,"  the  details 
of  the  construction,  with  many  illustrations 
and  examples  of  applications,  will  be  found 
fully  explained. 


New  Cement  Plant  Opens 


RAISING  END   OF   SMALL   BUILDING 

Price  lists  together  with  special  order 
blanks  will  be  furnished  by  the  company  on 
request. 

By  making  the  various  panels  of  standard 


The  Duluth  plant  of  the  Universal  Port- 
land Cement  Company,  known  as  Mill  7,  It 
has  a  daily  capacity  of  4000  barrels.  As  in 
the  case  of  other  Universal  mills,  blast  fur- 
nace slag  and  limestone  are  used  in 
making  the  cement.  The  plant  adjoins 
that  of  the  Minnesota  Steel  Company  from 
which  the  slag  is  secured.  The  limestone 
comes  from  Calcite,  Mich.  The  mill  is  oper- 
ated by  power  furnished  by  the  Great  North- 
ern Power  Company  from  its  hydroelectric 
plant  at  Thompson,  Minn.,  on  the  St.  Louis 
River,  15  miles  distant.  A  power  of  4000 
kw.  at  66,000  volts  comes  into  the  plant 
over  a  transmission  line.  The  power  com- 
pany has  a  transformer  station  at  the  plant 
where  the  voltage  is  stepped  down  to  2200. 
The  Universal  Portland  Cement  Company  has 
its  own  transforming  station  which  steps  about 
half  of  the  current  down  to  220  volts,  the 
other  half  being  used  direct  at  the  2200 
voltage. 

The  plant  is  built  of  concrete  and  steel,  the 
17  buildings  being  constructed  of  reinforced- 
concrete,  or  of  steel  frames  with  curtain  walls 
of  concrete  blocks.  The  floors  and  roofs  are  also 
of  concrete.  The  storage  tanks,  27  in  num- 
ber, are  of  circular  concrete  design.  The  plant 
employs  between  300  and  400  men,  for  whose 
accommodation  an  industrial  town  has  been 
constructed  near  the  plant.  The  town  is  called 
Morgan  Park,  and  will  house  the  employees 
of  the  Minnesota  Steel  Company  as  well.  All 
the  houses,  streets,  alleys,  curbs,  and  side- 
walks in  this  town  are  of  concrete  construc- 


PORTABLE  contractor's  HOUSE  IS  OF  ATTRACTIVE  APPEARANCE 


size  and  interchangeable,  buildings  of  any  size 
or  arrangement  of  wall  space,  windows  and 
doors  can  be  erected.  The  solid  wall  panels  of 
heavy  gage  steel  are  formed  by  large  dies 
operated  by  powerful  presses,  with  simple 
panelling  which  adds  to  the  appearance.  Light 
and  ventilation  are  provided  by  glazed  panels 
of  steel  sash  welded  into  the  standard  wall 
panel,  with  pivoting  and  adjusting  devices. 
Roofs  are  built  up  of  special  rolled  steel  roof- 
ing plates  designed  and  keyed  to  ensure  water- 
tightness,  with  an  air-tight  interlocking  con- 
nection, and  supported  by  standard  unit 
trusses,  complete  in  themselves  and  electri- 
cally welded  at  the  joints.  As  seen  in  one  of 
the  accompanying  photographs,  no  bolting  or 
riveting  of  any  kind  is  used,  and  the  trusses 
are  braced  to  insure  rigidity. 

Advantages 

Among  the  advantages  claimed  for  these 
buildings,  which  are  essentially  distinguished 
by  their  portability  and  ease  and  rapidity  of 
erection,  are  the  following:  Fireproof  quali- 
ties, which  are  particularly  valuable  in  gar- 
ages; durability — the  application  of  a  coat  of 
paint  every  four  or  five  years  should  ensure 
practical  permanence;  simplicity  in  erection  by 
the  use  of  the  slotted  keys  and  locking  wedges 
driven  by  a  hammer,  all  sections  being  easily 
handled  by  two  men,  who  can  erect  any  build- 
ing complete;  flexibility,  ensured  by  the  use  of 
standard  unit  panels  which  can  be  added  at 
any  time  if  increase  in  size  is  desired,  and 
weather-proof  qualities,  provided  by  special 
weather  stops  in  joints  between  the  panels 
and  between  the  roof  plates. 


tion.  There  are  approximately  450  residence 
buildings,  including  apartment  houses  and 
single  dwellings. 

This  plant  is  designed  to  furnish  prompt 
service  for  the  rapidly  increasing  demand  for 
cement  in  the  Northwest.  This  section  has 
hitherto  been  supplied  from  mills  in  Iowa, 
Illinois,  Indiana  and  Michigan. 


Mixer  Company  Reorganizes 

The  Ransome  Concrete  Machinery  Company, 
of  Dunellen,  N.  J.,  has  been  reorganized  and 
will  begin  the  enlargement  and  improvement 
of  its  plant  immediately.  K.  L.  Ransome,  who 
has  been  connected  with  the  company  since  its 
establishment  in  1892,  will  continue  his  work 
as  chairman  of  the  board  of  directors  and 
consulting  engineer,  and  J.  J.  Givens  will  con- 
tinue as  treasurer. 

Prank  L.  Brown,  of  San  Francisco,  is  the 
new  president  and  manager,  and  comes  to  his 
position  after  years  of  varied  experience  in 
engineering  work  on  the  Pacific  Coast.  The 
other  officers  and  directors  of  the  new  organ- 
ization are:  G.  F.  Stiele,  general  manager 
of  the  News  Print  Manufacturing  Association, 
and  connected  with  the  National  Harvester 
Company  cf  Chicago;  Howard  K.  Brooks,  vice- 
president  of  the  American  Express  Company; 
F.  M.  Smith,  who  owns  large  interests  in  Cali- 
fornia railways,  and  H.  M.  Brittan,  for  many 
years  associated  with  the  Washbum-Moen 
Manufacturing  Company,  of  Worcester,  Mass. 
The  new  organization  has  opened  executive 
offices  at  115  Broadway,  New  York  City. 


Motor  Tractor  with  Power  Winch 
Can  Be  Put  to  Varied  Uses 

The  special  feature  of  the  new  Model  36 
motor  tractor  of  the  Knox  Motors  Associates, 
of  Springfield,  Mass.,  is  a  powerful  winch,  at- 
tached to  the  rear  of  the  tractor  frame,  and 
driven  from  a  power  attachment  on  the  trans- 
mission. A  heavy  sprag  attached  to  the  rear 
axle  makes  it  possible  to  anchor  the  tractor 
quickly  previous  to  making  use  of  the  winch. 
The  truck  can  tow  in  either  direction.  At 
the  rear  of  the  tractor  frame  a  large  steel 
hook  is  attached  and  a  heavy  buffer  spring  is 
inserted  to  absorb  the  shock  of  sudden  starting. 
An  automatic  locking  device  prevents  the 
escape  of  the  chain  or  ring  which  may  be  in- 
serted for  towing.  Two  front  hooks  of  the 
twisted  type  are  attached  for  use  in  cases 
where  it  is  desirable  to  tow  backward  or  to 
anchor  the  tractor  in  addition  to  the  sprag. 

The  chassis  is  designed  to  support  a  weight 
of  from  2  to  4  tons  in  any  form  of  body  which 
may  be.  desired,  thus  insuring  the  necessary 
degree  of  traction,  and  enabling  the  tractor 
to  act  as  a  carrying  as  well  as  a  hauling  ve- 
hicle. Steel  wheels  are  provided  at  small  addi- 
tional cost,  either  as  a  substitute  for  the  stand- 
ard rubber-tired  wheels  or  as  extra  equipment, 
thus  insuring  the  successful  operation  of  the 
tractor  even  under  unusually  unfavorable  road 
conditions. 

The  winch  is  equipped  with  150  ft.  of  cable 
and  is  driven  from  a  power  attachment  on  the 
transmission  through  a  propeller  shaft  and 
two  universal  joints  to  a  worm  and  gear  on 
the  winch  shaft.  The  winch  drum  is  loose  on 
the  shaft  and  is  driven  through  a  clutch  which 
may  be  released  by  hand  when  it  is  desired  to 
reel  off"  the  cable.  With  the  motor  running 
at  1000  r.p.m.  the  cable  is  hauled  40  ft.  per 
minute. 

The  tractor  is  claimed  to  be  a  practically 
unbreakable,  trouble-proof  hauling  vehicle, 
especially  adapted  to  heavy  work  and  unusually 
severe  road  conditions.  For  example,  where  it 
is  called  upon  to  haul  a  heavily  loaded  four- 
wheeled  trailer,  or  a  train  of  trailers,  up  an 


SPRAG  ANCHORS  TRACTOR  SECURELY 

abnormal  grade,  the  trailer  wheels  can  be 
blocked,  allowing  the  tractor  to  run  ahead  of 
the  load  a  distance  equal  to  the  length  of  the 
winch  cable.  It  can  then  be  anchored  by 
means  of  the  sprag  and  the  20,000-lb.  draw-bar 
pull  exerted  by  the  motor  through  the  winch 
utilized  to  bring  the  loaded  trailer  or 
trailers  to  a  position  directly  in  back  of  the 
tractor.  In  bad  going,  the  winch  may  also 
be  used  to  pull  the  tractor  or  trailer  up  on  to 
solid  ground  when  either  has  become  mired. 

The  winch  feature  also  equips  the  tractor  to 
perform  a  number  of  useful  tasks  in  connec- 
tion with  the  transporting  of  heavy  tonnage. 
In   the   lumber   field,   for   example,   the  winch 
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can  be  used  to  pull  heavy  logs  or  timbers  into 
place  preparatory  to  loading,  etc.  Contractors 
can  use  the  winch  for  wrecking  buildings  and 
for  hoisting  heavy  materials. 

Immense  Tilting  Mixers  Made  for 
Use  at  Salisbury,  N.  C. 

The  largest  concrete  mixers  ever  manufac- 
tured have  just  been  completed  for  the  Hard- 
away  Contracting  Company,  of  Washington, 
D.  C,  to  be  used  in  pouring  60,000  cu.  yd.  of 
concrete  a  month  until  the  dam  at  Salisbury, 
N.  C,  is  finished.  They  were  built  by  the 
T.  L.  Smith  Company,  Milwaukee.  The  two 
tilting  mixers,  each  having  a  capacity  of  108 
cu.  ft.  of  mixed  concrete  per  batch,  are  twice 


It  is  claimed  that  the  material  is  not  injured 
by  street  acids  or  automobile  oils.  It  does  not 
become  brittle  with  age  or  cold  weather  and 
does  not  soften  or  run  in  hot  weather. 

Its  chief  advantage  over  the  usual  poured 
bituminous  joint  is  the  elimination  of  heating 
or  pouring  apparatus,  and  a  great  reduction  of 
the  labor  item,  as  it  takes  only  a  moment  to 
unroll  the  joint  and  cut  and  put  it  in  place. 


Construction  Companies  Merge 

The  McClintic-Marshall  Company,  of  Pitts- 
burgh, manufacturer  and  erector  of  steel 
buildings  and  bridges,  has  purchased  the  plant 
and  business  of  the  Riter-Conley  Manufactur- 


ONE  OF  THE  NEW 
GIANT  MIXERS,  HAV- 
ING A  CAPACITY  OF 
108  CU.  FT.  OF  MIXED 
.  CONCRETE  PER  BATCH, 
BUILT  FOR  USE  AT 
SALISBURY,  N.  C. 


the  capacity  of  any  used  on  the  Panama  Canal. 
Each  machine  is  mounted  on  steel  skids  and 
weighs  46,000  lb.  The  hopper  is  supported  by 
the  steel  frame  and  the  mixer  itself  is  equipped 
with  a  power  tilt  and  an  Allis-Chalmers 
clutch  pulley.  The  mixer  drums  are  made  of 
JK-in.  steel  and  the  inside  diameter  of  the 
drum  is  9Ms  ft. 


Combined  Transit  and  Level  Has  No 

Extra  Parts 

An  improved  convertible  or  tilting  level, 
which  has  no  loose  parts  not  in  use  when  in 
either  position,  has  recently  been  placed  on  the 
market.  The  crossbar  and  standard  for  hold- 
ing the  telescope  when  in  transit  position  are 
cast  in  one  piece.  The  center  of  the  bar  is  cut 
away  to  permit  the  telescope  to  be  placed  in 
the  standard  with  the  level  below  in  active 
position.  This  also  gives  room  to  raise  or 
lower  the  telescope  45  deg.  above  or  below  the 
horizontal.  The  instrument  can  be  converted, 
it  is  claimed,  into  the  modified  form  in  10  sec- 
onds. It  is  made  by  the  David  White  Com- 
pany, Milwaukee,  Wis. 


New  Expansion  Joint  Material  for 
Roads  Easily  Handled 

A  new  expansion  joint  material  for  concrete, 
brick  and  black  pavements,  that  needs  only  to 
be  unrolled,  cut  and  laid  in  place,  has  been 
put  on  the  market  in  the  Barrett  Company, 
17  Battery  Place,  New  York  City,  under  the 
trade  name  of  "Barrett's  Expansion  Joint." 

It  is  a  mastic,  which  comes  in  ribbon  form, 
in  a  variety  of  widths  and  thicknesses,  ready 
to  lay.  It  contains  no  felt  or  paper  reinforce- 
ment. A  new  method,  known  as  the  "Fibre 
Weld"  process,  gives  to  the  bituminous  mastic 
the  requisite  cohesiveness  to  stand  handling 
and  storage  in  the  ribbon  form,  without  af- 
fecting the  elasticity  that  is  necessary  for  ex- 
pansion requirements.  It  possesses,  it  is 
stated,  all  the  elasticity  of  a  poured  bituminous 
joint  with  all  the  advantages  of  easy  handling. 


ing  Company  of  that  city  at  a  price  reported 
as  $3,250,000. 

It  is  said  that  the  Riter-Conley  plant  will  be 
operated  independently  under  its  present 
name.  It  is  expected  that  J.  Gilmore  Fletcher, 
who  has  been  president  of  the  company,  will 
resign  to  look  after  other  interests. 

Business  Notes 

Parker  Supply  Company,  manufacturers  of 
expansion  bolts,  screw  anchors  and  sheet- 
metal-workers'  specialties,  has  moved  to  785 
East  135th  Street,  New  York  City. 

C.  W.  Levalley,  president  and  general  man- 
ager of  the  Chain  Belt  Company,  of  Milwau- 
kee, has  been  made  chairman  of  the  board  of 
directors.  He  founded  the  company  25  years 
ago  to  make  detachable  chain  belt  for  farm 
implements.  The  company  gradually  got  into 
the  elevating  and  conveying  machinery  busi- 
ness and  nine  years  ago  entered  the  concrete 
mixer  field.  W.  C.  Frye,  who  has  been  with 
the  company  for  20  years,  succeeds  Mr.  Le- 
valley as  president,  and  also  retains  his  pres- 
ent position  as  treasurer.  He  is  also  treas- 
urer of  the  Sivyer  Steel  Casting  Company, 
vice-president  of  the  Federal  Malleable  Com- 
pany and  a  director  of  the  new  Electric  Steel 
Company,  of  Chicago. 

The  Canton  Culvert  and  Silo  Company,  of 
Canton,  Ohio,  has  won  its  appeal  in  the  Court 
of  Appeals  in  the  District  of  Columbia  against 
the  Consolidated  Car  Heating  Company.  The 
latter  organization  had  applied  for  a  trade 
mark,  substantially  identical  with  the  No-co-ro 
mark  registered  by  the  Canton  company,  and 
covering  high-corrosion-resisting  metal.  The 
court  declared  that  "appellant  was  the  first  to 
adopt  this  mark  and  has  established  a  trade 
reputation  in  connection  therewith.  There 
was  no  legitimate  reason  or  excuse  for  its 
adoption  by  appellee  (The  Consolidated  Car 
Heating  Company)  upon  this  line  of  goods 
and  we  are  not  disposed  to  indulge  in  refine- 
ment where  such  a  manifest  appropriation 
appears." 


Trade  Publications 

The  following  companies  have  recently  is- 
sued trade  literature: 

J.    I.    Case    Threshing    Machine    Company, 

Racine,   Wis.,   catalog,   9   x   12   in;    32   pages. 
Case  road  building  machinery. 

Builders  Iron  Foundry,  Providence,  R.  I., 
Bulletin  86,  6  x  9  in.;  51  pages.  Presents  the 
principle  and  advantages  of  the  Venturi  gas 
and  air  meter. 

Joseph  Dixon  Crucible  Company,  Jersey 
City,  N.  J.,  booklet,  3^^  x  6V4,  in.,  20  pages. 
Dixon's  waterproof  graphite  grease  for  pumps, 
elevators,  exposed  gears  and  machinery, 
dredging  machinery,  etc. 

Ludowici-Celadon  Company,  Chicago,  cata- 
log, 9%  X  13%  in;  105  pages.  An  illustrated 
technical  presentation  of  various  forms  of 
roofing  tile,  together  with  necessary  data  on 
tile  roofing  construction. 

Link-Belt  Company,  Chicago,  book  213,  80 
pages,  Link-Belt  elevators,  conveyors  and 
machinery  for  handling  and  storing  gravel, 
stone,  sand,  cement,  etc.,  in  which  are  included 
locomotive  cranes  and  grab  buckets. 

American  Rolling  Mill  Company,  Middle- 
town,  Ohio,  booklet,  6  x  9  in;  38  pages.  De- 
scribes methods  of  using  "Armco"  iron  flumes, 
Lennon  type,  and  contains  tables  for  computing 
carrying  capacity,  freeboard,  etc.,  of  these 
flumes. 

Unit  Construction  Company,  St.  Louis. 
Catalog,  8  X  11  in.,  13  pages,  illustrated.  The 
first  eight  pages  are  blueprint  plans  of  "Unit 
Hilt"  concrete  trainsheds,  roundhouses  and  car 
barns  for  various  railroads.  The  remaining 
pages  are  photographs  of  similar  structures 
completed  or  in  process  of  construction. 

Ingersoll-Rand  Connpany,  11  Broadway,  New 
York  City,  booklet  9201,  6x9  in.,  128  pages, 
illustrated.  The  core  drill,  its  functions  and 
field  of  adaptability  in  connection  with  con- 
tracting, stone  quarrying  and  mining  are  dis- 
cussed in  this  catalog.  The  Calyx  core  drill 
and  outfit  is  described  in  relation  to  these 
respective  fields,  and  its  peculiar  advantages 
indicated.  Among  these  is  its  great  range  in 
drilling  capacities  from  250  ft.  in  the  small 
size  to  4000  ft.  in  the  largest. 

T.  L.  Smith  Company,  3104-X  Hadley  Street, 
Milwaukee. — Folder  covering  the  Smith  Mix- 
erette,  the  smallest  of  the  Smith  line.  This 
machine  has  a  capacity  of  3  cu.  ft.  of  mixed 
concrete  per  batch,  or  approximately  5  cu.  yd. 
of  mixed  concrete  per  hour.  The  folder  illus- 
trates all  the  possible  combinations  of  this 
machine — with  different  kinds  of  power,  with 
a  hoist  attached,  and  with  a  loading  bucket. 
It  will  prove  of  interest  to  those  desiring  a 
small  capacity,  well-built  outfit. 

American  Sheet  &  Tin  Plate  Company,  Pitts- 
burgh.— 8%  by  11  in.,  22  pages.  A  reprint 
from  the  "Journal  of  Industrial  and  Engineer- 
ing Chemistry"  reporting  researches  on  the 
corrosion  resistance  of  coppered-steel.  The  ar- 
ticle is  by  D.  M.  Buck,  metallurgical  engi- 
neer, American  Sheet  &  Tin  Plate  Company 
and  J.  O.  Handy,  director  of  laboratories  of  the 
Pittsburgh  Testing  Laboratory  Company, 
Pittsburgh,  Pa.  The  synopsis  of  the  conclu- 
sion indicates  that  the  results  of  tests  will 
probably  be  disputed  by  adherents  of  the  pure- 
iron  theory.  The  bulletin  discusses,  as  read- 
ers of  the  Engineering  Record  well  know,  a 
highly  controversial  subject. 

Foote  Concrete  Machinery  Company,  Chi- 
cago, Catalog  No.  7,  7  x  10  in.,  128  pages, 
illustrated.  The  opening  pages  picture  various 
parts  of  the  Foote  plant.  Following  this  is  a 
description  of  the  details  of  their  five  dif- 
ferent sizes  of  en-discharge  paving  mixers 
and  five  sizes  of  side-discharge  building  mix- 
ers. This  is  accompanied  by  numerous  illus- 
trations of  each  type  and  of  the  arrangement 
of  a  railroad  car  plant.  The  remainder  of  the 
catalog  shows  photos  of  Foote  mixers  on  the 
job,  ending  wth  a  set  of  dimension  drawings 
of  the  different  types  of  mixers  together  with 
their  respective  output  and  yardage  tables. 
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Record  Water  Wheels 

NOT  long  since  we  were  wont  to  look 
upon  a  5000-hp.  water  wheel  as  a  high- 
power  unit.  In  fact  even  in  1902  such  a 
unit  was  believed  to  impose  fairly  serious 
problems  in  design.  To-day,  however,  we 
talk  of  30,000-hp.  and  50,000-hp.  wheels 
with  less  awe  than  we  did  about  5000-hp. 
units  then.  It  is  pretty  well  known  among 
hydraulic  engineers  that  the  manufacturers 
have  designed  and  stand  ready  to  back  with 
guarantees  wheels  of  the  high  powers  men- 
tioned. Such  has  been  the  progress  since 
the  early  days  of  this  century  that  these 
big  wheels  to-day  impose  no  greater  prob- 
lems than  did  the  5000-hp.  units  then. 
The  30,000-hp.  units,  designed  for  a  plant 
in  Tennessee,  may  not  become  realities  un- 
less there  is  favorable  hydroelectric  legis- 
lation, but  there  is  good  reason  to  believe 
that  the  50,000-hp.  units,  designed  for  use 
in  the  Niagara  district,  will  materialize 
within  a  reasonable  time.  The  electrical 
problems  on  these  big  Niagara  wheels  have 
not  yet  been  worked  out,  but  there  is  little 
doubt  that  the  electrical  engineers  will  be 
able  to  deal  as  satisfactorily  with  their  end 
of  the  problem  as  the  hydraulic  engineers 
feel  that  they  can  with  the  hydraulic  side. 

Grouting 

IN  THIS  issue  begins  the  first  of  a  series 
of  articles  on  grouting  by  James  F.  San- 
born, division  engineer  of  the.  Catskill 
aqueduct.  The  process  has  a  wider  field  of 
usefuless  than  most  engineers  realize,  and 
was  developed  after  years  of  experiences  on 
the  Catskill  work  to  a  high  state  of  ef- 
ficiency. Many  engineers  not  conversant 
with  the  results  that  have  been  achieved  in 
grouting  believe  that  the  process  is  more 
or  less  uncertain  and,  in  any  event,  ap- 
plicable principally  to  compacting  material 
behind  a  concrete  lining.  While  this  is  the 
■work  for  which  it  is  generally  employed, 
there  are  other  fields  for  grouting  which  ap- 
pear most  promising.  In  the  sinking  of 
wet  shafts  grouting  has  already  demon, 
strated  its  effectiveness  and  has  been  a 
means  of  saving  a  large  amount  in  the  cost 
and  maintenance  of  pumping  equipment. 
There  are  also  attractive  possibilities  of 
grouting  a  tunnel  heading  which  must  pass 
through  water-bearing  ground.  Tunnel 
foremen,  however,  are  generally  skeptical 
about  delaying  operations  for  this  purpose, 
always  hoping  that  the  next  shot  will  carry 
the  heading  beyond  trouble.  Their  hopes, 
however,  are  not  always  realized,  and  often 
it  would  have  been  better  to  have  suspended 
the  work  temporarily,  grouted  the  seamy 
rock  from  drill  holes  in  the  heading  and 
then  proceeded  without  the  trouble  incident 
to  a  large  flow  of  surplus  water.  Grouting 
also  opens  up  opportunities  in  the  solidifica- 


tion of  rock  at  dam  sites.  The  process  is 
doomed  to  failure  if  entrusted  to  men  who 
are  not  thoroughly  familiar  with  its  details, 
and  for  this  reason  Mr.  Sanborn's  practical 
suggestions  as  to  how  the  best  results  may 
ue  achieved  will  prove  particularly  valuable. 

Lesson  in  Demolition 

DEMOLITION  of  a  concrete  structure, 
particularly  if  it  be  of  the  reinforced, 
thin-wall,  circular-bin  type,  presents  a 
problem  which  would  vex  a  military  crew. 
As  there  are  no  very  heavy,  vital  sections, 
dynamite  often  cannot  be  placed  at  points 
that  will  bring  the  structure  to  earth  in 
such  a  way  that  the  fall  will  do  further 
damage.  The  moving-picture  enthusiasts 
and  the  two  hundred  spectators  who  went 
to  see  the  South  Chicago  cement  storage 
tanks  dynamited,  expected  a  tremendous 
crash  and  a  breaking  into  fragments,  as  is 
the  case  when  a  chimney  is  thrown  down. 
They  were  disappointed.  Although  all  the 
columns  were  dynamited,  the  steel  reinforc- 
ing rails.  Atlas-like,  bore  their  burdens 
valiantly.  Only  after  the  oxy-acetylene 
torch  had  cut  every  one  of  them  away  and 
the  wooden  shores  replacing  them  had  been 
fired,  did  anything  like  a  crash  occur.  The 
tanks  dropped  over  on  one  edge,  a  matter 
of  12  ft.,  but  even  then  the  thin  shells  of 
the  tanks  showed  no  signs  of  distress. 
Finally  the  slow  process  of  pulling  away  a 
piece  at  a  time  from  the  top  brought  re- 
sults. The  experience  with  these  bins 
should  be  of  the  greatest  value  in  future 
operations  of  a  similar  kind.  The  problem 
was  a  relatively  new  one  and  recalls  the 
early  experiences  in  wrecking  concrete 
buildings.  The  operation  was  slow  and 
tedious.  The  oxy-acetylene  torch  has  sim- 
plified the  operation  while  air  tools  have 
helped  to  expedite  the  work. 

New  Defense  Society  Proposed 

ENGINEERS  who  have  attended  the  lec- 
ture course  in  military  engineering,  un- 
der army  supervision,  which  has  recently 
been  concluded  in  New  York  City,  and 
those  who  are  enrolled  in  similar  courses  in 
other  cities,  will  find  William  R.  King's 
suggestion  on  page  507  of  this  issue  con- 
structive and  timely.  Mr.  King  proposes, 
in  effect,  the  formation  of  a  national  de- 
fense association  of  engineers,  his  conten- 
tion being  that  the  interest  in  preparedness 
which  has  been  aroused  in  technical  circles 
should  not  be  permitted  to  wane,  but  should 
be  further  stimulated  in  order  that  it  may 
bear  fruit  in  the  form  of  further  military 
training  along  intensive  lines  and  in  a 
utilization  of  the  great  political  power  of 
such  a  national  organization  as  is  suggest- 
ed. The  last  point — the  bringing  of  pressure 
to  bear  on  our  legislators  at  Washington — 


was  strongly  urged  by  Thomas  H.  Wiggih 
in  his  letter  to  the  Engineering  Record, 
published  in  the  issue  of  March  18,  page 
397.  There  are  many  undesirable  features 
of  the  Hay  and  Chamberlain  army  bills, 
now  pending  in  Congress,  and  there  has 
been  a  strong  attempt,  credited  to  a  lobby 
of  the  National  Guard,  to  defeat  any  pro- 
posal for  a  volunteer  force  such  as  was  em- 
braced in  former  Secretary  Garrison's 
Continental  Army  plan.  Mr.  King,  appar- 
ently, would  combat  such  influences  as  this 
with  his  national  association.  Engineers, 
of  course,  do  not  wish  to  see  the  army  pro- 
gram degenerate  into  a  "pork  barrel,"  but 
it  is  a  question  whether  Mr.  King's  objects 
could  not  be  secured  by  co-operation  among 
the  national  engineering  organizations 
rather  than  by  the  creation  of  a  new  na- 
tional body  for  defense.  There  are  already 
so  many  national  security  organizations 
that  their  efforts  are  being  divided,  rather 
than  than  concentrated.  Then,  too,  the  ex- 
pense and  administrative  work  required  for 
such  an  organization  as  Mr.  King  suggests 
would  be  considerable,  and  there  would  ap- 
pear to  be  no  particular  reason  for  it  when 
the  profession  has  at  hand  its  own  societies 
equipped  to  handle  such  work. 

What  is  needed  is  not  another  defense 
society,  but  a  unification  of  existing  bodies 
into  a  single  organization  which  could  make 
its  influence  felt. 

Garbage  Disposal  for  New  York 

NEW  YORK  CITY  is  finally  committed 
to  a  definite,  though  unsatisfactory, 
plan  of  garbage  disposal.  The  Board  of 
Estimate  this  week  ratified  the  project  for 
the  installation  of  a  plant  on  Staten  Island, 
as  noted  in  the  news  columns  of  this  issue, 
and  Commissioner  John  T.  Fetherston  has 
signed  the  contract  for  the  new  work.  In 
the  opinion  of  the  officials  of  the  Street 
Cleaning  Department,  the  Staten  Island  in- 
stallation is  not  the  one  best  suited  to  the 
city's  needs,  but  inasmuch  as  it  was  a  case 
of  half-a-loaf  or  none  at  all,  the  plan  for 
the  works  has  been  put  through.  Commis- 
sioner Fetherston,  in  a  report  issued  re- 
cently, recommended  a  location  on  Riker's 
Island  in  the  East  River,  but  such  a  storm 
of  protest  arose  from  property  owners  that 
this  project  had  to  be  abandoned,  although 
under  this  plan  the  city  would  have  owned 
the  land  and  taken  over  the  works  from  the 
contractor  at  the  end  of  a  five-year  period. 
In  the  case  of  the  Staten  Island  installa- 
tion the  contractor  furnishes  the  site  and 
erects  and  operates  the  plant,  paying  to  the 
city  the  sum  of  $900,000  during  the  five 
years  the  contract  is  in  force.  There  is  no 
definite  arrangement  for  the  city's  acquisi- 
tion of  the  works  after  this  time,  so  that  . 
when  the  contract  expires  the  situation  will 
be  about  the  same  as  it  is  now. 
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The  acceptance  of  the  Staten  Island  pro- 
posal postpones  for  years  any  feasible  plan 
of  eliminating  the  annual  expense  of  the 
final  disposal  of  all  classes  of  waste  (in- 
cluding ashes  in  addition  to  garbage), 
which,  in  1914,  resulted  in  an  expenditure 
by  the  city  of  approximately  $1,400,000. 
Through  the  complete  utilization  of  all 
classes  of  refuse  material  it  has  been  esti- 
mated that  the  city,  directly  or  by  contract 
for  a  period  of  15  years,  could  install  proc- 
esses which  would  result  in  an  annual  profit, 
instead  of  a  payment  of  $1,400,000  per 
year. 

This  unfortunate  situation  confronting 
the  administration.  Commissioner  Fether- 
ston  points  out,  is  beyond  the  control  of 
the  Department  of  Street  Cleaning.  Every 
effort  has  been  made,  through  legislation 
and  under  existing  laws,  to  reduce  the  cost 
of  disposal,  but  Governor  Whitman  vetoed 
the  final  disposition  bill  in  1915  which 
would  have  allowed  the  city  to  build  and 
operate  its  own  plant.  Inasmuch  as  the 
present  contract  with  the  company  dispos- 
ing of  the  city's  waste  at  Barren  Island  ex- 
pires this  year,  the  only  alternative  is  to 
accept  the  Staten  Island  plant.  The  city 
has  had  the  benefit  of  expert  advice  regard- 
ing the  course  it  should  follow.  Having 
disregarded  it,  the  taxpayers  must  be  pre- 
pared to  pay  the  bill. 


Justice  to  the  Contractor 

SINCE  the  publication  in  the  Engineering 
Record  of  Nov.  6,  1915,  of  the  editorial 
entitled  "Making  the  Contractor  the  Scape- 
goat for  Engineering  Inefficiency,"  and  the 
subsequent  publication  on  Jan.  15,  1916,  of 
Hillis  F.  Hackedorn's  plea  for  equitable 
contracts,  this  journal  has  heard  much 
comment  favorable  to  the  drafting  by  a 
competent  committee  of  a  standard  form  for 
the  general  clauses  of  engineering  con- 
tracts. This  journal  has  often  expressed  its 
criticism  of  the  unfairness  of  engineering 
contracts  which  place  absolute  power  in  the 
hands  of  one  who  necessarily  occupies  a 
partisan  position — the  owner's  engineer. 
That  the  power  is  abused  cannot  be  denied. 
One  has  only  to  talk  to  contractors  under 
conditions  where  they  know  that  they  can 
unburden  their  minds  without  danger  to 
realize  how  true  it  is.  Moreover,  the  one- 
sided form  of  contract  cannot  be  defended 
by  saying  that  the  well-qualified  engineer 
will  not  abuse  the  power  given  him.  That 
may  be  true,  but  the  fact  is  that  these  ex 
parte  contract  clauses  are  used  by  the  fair 
and  unfair  engineer  alike  and  in  the  latter's 
hands  prove  the  undoing  of  the  contractor 
and  a  disgrace  to  the  profession.  The 
small-minded,  unfair  engineer  takes  his  cue 
as  to  the  letter  of  the  contract  from  the 
eminent  engineer;  he  does  not,  however, 
copy  and  carry  out  the  .spirit  with  which 
the  latter  discharges  his  responsibility. 

What  is  the  remedy. for  this  condition? 
In  the  judgment  of  the  Engineering  Record 
Mr.  Hackedorn  has  suggested  it — that  rep- 
resentative bodies  of  engineers  and  con- 
tractors get  together  and  draft  a  standard 
form  of  contract.  The  American  Institute 
of  Architects  and  the  National  Association 
of  Builders'  Exchanges  have  done  notable 


and  very  satisfactory  work  in  this  connec- 
tion. What  they  have  done  for  the  building 
field  other  organizations  should  do  for  gen- 
eral contracting. 

The  American  Society  of  Civil  Engineers 
is  by  all  odds  the  body  best  qualified  to  do 
this  work.  Within  its  membership  are  any 
number  of  engineers  and  contractors  com- 
petent to  draft  these  clauses.  Contractors 
and  engineers  should  be  equally  represented 
on  the  committee.  In  order,  however,  to 
inspire  the  greatest  confidence  on  the  part 
of  contractors  it  would  be  well  to  invite 
representative  contractors,  not  members  of 
the  society,  to  co-operate  with  the  com- 
mittee. 

There  is  a  great  work  ahead  for  such  a 
committee. 


High  Prices,  Labor  Shortage  and 
Prospective  Work 

WITH  market  conditions  and  genera) 
business  good,  it  has  now  become  a 
question  whether  high  prices  of  materials — 
principally  structural — and  a  shortage  of 
labor  will  curtail  the  large  volume  of  con- 
struction work  that  would  normally  be 
carried  out  under  such  conditions.  From 
present  indications  it  appears  that  high 
prices  of  materials  will  be  responsible  for 
no  more  than  a  partial  diminution  of  con- 
struction activity.  It  is  thought  that  the 
top  has  been  reached  in  steel.  While  con- 
ditions do  not  point  to  a  break  and  a  sud- 
den drop  in  prices,  it  seems  that  the  mills 
will  have  a  chance  to  catch  up  and  that  the 
insistent  demand  for  steel  at  any  price  is 
over.  Certain  it  is  that  enough  has  already 
been  bought  to  account  for  a  good  volume 
of  construction.  While  it  may  be  that 
prices  will  not  decline  far  enough  to  tempt 
the  railroads  to  extensive  construction, 
there  is  an  insistent  foreign  and  domestic 
demand  for  many  manufactured  articles 
that  continues  to  warrant  industrial  ex- 
pansion. There  is  plenty  of  capital  to 
finance  this  expansion.  It  is  possible  that 
when  the  markets  of  the  world  are  again 
opened  to  American  investors  by  the  close 
of  the  war,  with  prospects  of  larger  returns 
than  can  be  had  at  home,  and  this  indus- 
trial expansion  is  brought  to  an  end,  the 
first  fall  of  prices  will  bring  out  railroad 
and  public  work  which  cannot  be  carried 
on  at  present. 

Labor  flows  to  the  activities  that  can 
afford  to  pay  it  most.  At  present  urgent 
needs  of  the  warring  nations  make  it  profit- 
able for  them  to  pay  certain  industries  here 
so  well  that  those  industries  can  supply 
themselves  with  labor  at  the  expense  of 
every  other  activity.  For  the  railroads  and 
public-improvement  projects  to  attempt  to 
meet  these  prices  would  make  improvement.^ 
cost  more  than  such  utilities  could  afford  to 
carry  later.  How  seriously  this  will  curtail 
the  total  volume  of  contract  work  is  as  yet 
an  unanswered  question.  If  too  great  a 
volume  of  such  work  is  attempted,  con 
tractors  will  have  to  bid  against  each  other 
for  what  labor  is  left  after  the  war  indus- 
tries have  supplied  their  needs.  For  this 
rea.son,  large  firms  are  already  hesitating 
to  take  on  much  new  work.  Immigration 
has  been  practically  shut  off  since  the  war 


broke  out,  and  with  the  way  clear  in  other 
respects  for  considerable  permanent  ex- 
pansion, this  country  finds  itself  with  the 
same  or  a  less  number  of  workmen  than  it 
had  two  years  ago,  and  with  no  outside 
supply  to  draw  on. 

It  is  likely,  therefore,  that  while  the 
price  of  materials  will  neither  rise  nor  fall 
greatly,  the  price  of  labor  will  go  up;  that 
the  volume  of  construction  will  not  be  un- 
usually large  as  compared  with  normal 
times ;  and  that  the  only  phenomenal  expan- 
sion will  take  place  in  private  industries 
which  peculiar  conditions  have  made  very 
profitable. 


To  Classify  Technical  Literature 

AT  the  recent  meeting  of  the  joint  com- 
mittee on  classification  of  technical 
literature,  composed  of  representatives  of 
American  technical  societies,  a  tentative 
classification  was  proposed,  and  it  was  de- 
cided to  assign  to  each  society  the  subject 
or  subjects  which  it  could  best  cover.  This 
work  is  of  great  importance.  A  logical 
classification  of  all  technical  literature  will 
be  found  not  only  of  immediate  practical 
value,  but  invaluable  in  the  future  as  an  aid 
to  further  scientific  investigation  and  re- 
search. To  be  able  quickly  to  locate  all  the 
available  literature  on  a  given  subject  is  one 
of  the  first  requirements  for  that  thor- 
oughness which  results  in  progress  and  new 
knowledge. 

It  must  not  be  assumed  that  college  pro- 
fessors or  recent  graduates  only  are  to  be 
benefited  by  such  classificatipn.  One  of 
the  most  impressive  facts  emphasized  at  the 
meeting  was  the  interest  which  large  man- 
ufacturing and  commercial  companies  have 
in  this  subject.  Many  already  have  ex- 
tensive classifications  of  the  literature  in 
their  own  fields,  and  employ  trained  libra- 
rians to  care  for  and  add  to  their  accumu- 
lation of  books,  pamphlets,  reports  and  data. 

The  Engineering  Record  questions  the 
wisdom  of  two  of  the  assignments — roads, 
streets  and  highways  to  the  American 
Highway  Association,  and  hydraulics  and 
sanitation  to  the  American  Waterworks 
Association.  While  to  the  uninitiated  these 
seem  logical  assignments,  those  familiar 
with  the  two  associations  know  that  they  do 
not  rank  with  the  other  technical  societies 
to  which  sections  of  the  classification  have 
been  referred.  However  excellent  the  work 
of  the  American  Highway  Association  in  its 
sphere,  it  does  not  pretend  to  be  a  technical 
body.  The  American  Waterworks  Associa- 
tion has  done  some  good  technical  work, 
but  it  is  not  organized  on  lines  which  would 
insure  the  greatest  co-operation  with  the 
work  of  the  committee.  These  two  groups 
of  subjects  should  have  been  assigned  to 
the  American  Society  of  Civil  Engineers, 
and  it  is  regrettable  that  that  body  was 
not  represented  to  assist  with  its  counsel  in 
the  distribution  of  subjects. 

Now  that  the  success  of  the  whole  move- 
ment is  in  the  hands  of  the  various  tech- 
nical societies,  this  journal  strongly  urges 
prompt  action  on  the  part  of  each  body.  A 
most  careful  selection  of  the  best  man  or 
men  in  each  particular  subject  must  be 
made,  preferably  those  having  a  deep  in- 
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terest  in  indexing  and  classification.  The 
principles  upon  which  the  whole  scheme  is 
based  should  be  clearly  presented  to  them. 
Success  then  depends  upon  the  vigor  and 
interest  which  these  men  manifest  in 
prosecuting  the  work,  and  there  should  be 
an  immediate  request  for  resignation  if 
professional  or  other  work  so  prevents  their 
participation  as  to  delay  the  work  unduly. 
In  a  work  of  such  importance  there  should 
be  no  difficulty  in  getting  the  right  men — 
in  fact,  they  should  be  eager  to  contribute 
their  services. 


Medieval  Revival  in  Warfare 

THERE  is  a  touch  of  gruesome  humor  in 
the  doings  in  the  trenches.  As  one  looks 
over  the  results  of  modern  scientific  effort 
and  resourcefulness  he  is  inclined  to  quote 
that  old  saw,  "There  is  nothing  new  under 
the  sun."  Could  the  hosts  who  fought  in 
Flanders  several  centuries  since  look  down 
upon  the  scene  of  their  battles,  they  would, 
while  noting  vast  improvements,  miss  little 
of  their  old  equipment  save  the  bow.  In- 
deed, it  is  rather  a  wonder  that,  in  the 
renaissance  of  ancient  methods,  the  bow 
has  not  yet  appeared  on  the  firing  line.  To 
be  sure,  we  have  the  aeroplane  dart,  in- 
tended for  the  same  amiable  purpose,  but 
even  the  bow  itself  might  prove  a  weapon 
not  to  be  despised  in  repelling  a  night  at- 
tack where  general  direction  is  about  the 
only  thing  to  be  hoped  for  in  the  way  of 
aim.  It  is  extremely  interesting  to  note 
the  way  in  which  modern  technical  inge- 
nuity has  taken  up  and  improved  the  exact 
line  of  offense  and  defense  which  has 
marked  close  range  warfare  almost  from  the 
earliest  use  of  firearms. 

On  the  defensive  side  the  steel  headpiece 
has  reappeared  in  the  trenches  after  more 
than  200  years  of  disuse.  It  is  rather  bet- 
ter made,  considering  what  is  ic-quired  of 
it,  than  the  old  pattern,  and  saves  many  a 
head  from  being  broken  by  shrapnel  bul- 
lets, which  it  easily  turns.  In  fact,  it  is 
reported  successfully  to  deflect  bullets  trav- 
eling 2500  ft.  per  second  or  more.  Ordi- 
narily speaking,  such  a  projectile  would 
penetrate  at  short  range  a  half-inch  of 
boiler  iron  very  easily  if  it  struck  squarely 
point  on,  but  the  modern  bullet,  having  a 
long  and  tapering  point  to  decrease  the  air 
resistance,  is  fairly  easily  turned  aside,  if 
it  strike  at  an  angle,  as  is  likely  to  be  the 
case,  a  well-shaped  headpiece.  Except  for 
this  great  penetrating  power  we  should 
doubtless  have  body  armor  as  well;  in  fact, 
it  is  being  tried  in  Italy.  Its  place  is  par- 
tially taken  by  small  loopholed  steel  shields 
behind  which  a  rifleman  can  work  his  way 
forward  with  a  fair  degree  of  immunity 
from  hits. 

Another  very  useful  item  in  defense  is 
the  trench  periscope,  of  which  divers  pat- 
terns may  be  found  advertised  in  the  for- 
eign papers.  It  is  a  simple  combination  of 
mirrors  very  useful  for  looking  over  a  para- 
pet, either  directly  or  with  a  pair  of  binocu- 
lars, the  mirrors  being  made  large  enough 
to  permit  the  latter  use.  Old  Hevelius, 
who  flourished  about  1650,  might  well  smile 
to  see  his  polemoscope  put  to  such  good 
use.  This  instrument,  on  which  he  set  great 


value,  was  quite  exactly  the  same  thing, 
except  that  it  was  combined  with  a  single- 
barreled  opera  glass.  Its  modern  form  is 
merely  better  made  and  gives  a  bigger  field. 

The  barbed  wire  entanglement  is  sub- 
stantially the  old  abatis  improved  in  struc- 
ture. A  tangle  of  barbed  wire  is  certainly 
better  than  a  small  tree  with  its  limbs  care- 
fully sharpened  and  turned  point  forward 
to  the  enemy,  particularly  if  the  wire  is 
thoughtfully  painted  green,  as  in  some  large 
shipments  recently,  so  as  to  make  it  less 
conspicuous.  In  the  same  connection  one 
must  not  forget  the  pits  with  sharp  stakes 
driven  at  the  bottom,  and  the  amiable 
caltrops,  those  four-pointed  iron  affairs 
which,  thrown  on  the  ground,  always  stand 
with  one  point  up.  The  old  ones,  to  be  sure, 
were  of  roughly  forged  iron,  while  techni- 
cal skill  has  now  benevolently  provided  cal- 
trops of  stamped  steel  with  visiously  sharp 
edges  and  points  adapted  to  the  same  old 
work.  The  water-filled  moat  is  no  part  of 
field  fortifications  now,  but  its  place  is  well 
supplied  by  the  desperate  defense  organ- 
ized along  canals  and  the  old  tactics  of 
flooding  the  country  to  drown  the  foe. 

When  it  comes  to  means  of  offense, 
modern  ingenuity  has  made  admirable  use 
of  medieval  precedents  to  an  extent  that 
is  really  astonishing.  First  to  the  front 
comes  clattering  down  through  the  cen- 
turies the  Roman  catapult,  the  spring  en- 
gine invaluable  for  heaving  stones  in  at- 
tack or  defense.  It  was  used  all  through 
the  Middle  Ages  until  temporarily  driven 
out  by  cannon  and  has  once  more  appeared 
here  and  there  in  the  trenches,  just  as 
serviceable  as  when  Caesar's  legions  used  it 
with  less  dangerous  projectiles.  Indeed,  it 
and  similar  weapons  are  singularly  con- 
venient when  the  ranges  draw  within  that 
which  can  be  conveniently  managed  by  an 
ordinary  mortar.  The  German  fire-throw- 
ing machine,  too,  comes  of  an  ancient  and 
honorable  lineage,  going  back  to  the  days 
when  the  besieged  doused  the  enemy  with 
boiling  oil  and  burning  pitch.  It  is  a  very 
simple  device,  this  flame  projector — merely 
a  tank  filled  with  petrol  under  a  pressure 
of  several  hundred  pounds  per  square  inch, 
and  provided  with  a  suitable  long  nozzle 
from  which  the  liquid,  inflamed  as  it  leaves 
the  tube  by  an  electric  spark,  can  be  di- 
rected in  a  neat  stream  into  the  enemy's 
trenches  over  a  distance  of  a  hundred  feet 
or  so.  Had  petrol  been  available  500  years 
ago  it  would  have  been  welcomed  for  similar 
use  on  many  a  castle  rampart.  Even  the 
bomb  spreading  poisonous  gases  cannot  lay 
claim  to  high  novelty,  since  it  is  a  direct 
descendant  of  the  Chinese  stinkpot,  which 
goes  back  to  unknown  centuries.  The 
wholesale  use  of  deadly  gases  poured  from 
the  trenches  and  borne  by  the  wind  against 
the  enemy  seems,  however,  to  be  an  inno- 
vation— a  refinement,  perhaps,  of  the  old 
scheme  of  smoking  the  enemy  out,  tried  in 
many  a  medieval  siege. 

Studying  missile  weapons  a  little  fur- 
ther one  finds  reversion  to  deadly  schemes 
foreshadowed,  at  least,  in  the  wars  of  the 
Middle  Ages.  The  hand  grenade,  for  gener- 
ations a  favorite  weapon  at  short  range, 
has  once  more  come  into  its  own.  To  be 
sure  the  modern  grenade  case,  charged  with 


high  explosive,  is  vastly  more  effective  than 
the  crude  bomb  hurled  by  many  a  stalwart 
grenadier  two  centuries  or  so  ago.  Now, 
as  then,  it  takes  various  forms,  sometimes 
thrown  directly,  sometimes  lashed  to  the 
end  of  a  stick  to  give  a  better  swing,  and 
yet  again  delivered  by  some  rude  kind  of 
sling  which  brings  up  vague  recollections 
of  the  fate  of  Goliath. 

Modern  ingenuity  has  presented  one  in- 
teresting novelty  in  the  grenade  mounted 
on  the  end  of  a  rod,  which  can  be  shot  from 
an  ordinary  rifle.  The  propulsion  of  a 
shell  bigger  than  the  bore  of  the  weapon 
from  which  it  is  fired  must  be  given  a 
prominent  position  among  modem  inno- 
vations in  trench  warfare.  It  has,  indeed, 
quite  displaced  the  trench  mortar  of  earlier 
times,  the  piece  light  enough  to  be  carried 
by  a  couple  of  men  and  yet  efficient  in 
lobbing  small  bombs  into  the  trenches  with 
a  tiny  charge  of  powder  to  drive  them.  A 
10-in.  projectile  launched  by  a  3-in.  mortar, 
however,  must  be  credited  to  modern  en- 
gineering skill. 

It  is  only  fair  to  note  that  the  advent  of 
these  cheerful  innovations  has  been  met  by 
improved  trenches,  deeper  and  narrower 
than  of  yore,  and  when  feasible  partly 
roofed  over  so  that  popping  a  bomb  into 
them  is  much  like  trying  to  snap  a  nickel 
into  a  slot  machine.  Similarly  the  modern 
trench  is  more  liberally  provided  with 
traverses,  or  their  equivalent,  than  were 
those  in  which  Uncle  Toby  valorously 
served,  so  that  even  when  a  shell  drops  into 
the  slot  it  very  likely  will  disable  no  more 
than  two  or  three  men. 

The  mitrailleuse,  again,  however  clever 
its  mechanical  design,  finds  ancient  proto- 
types in  the  armories  of  Europe,  and  oddly 
enough  even  the  sliding  block  of  the  Krupp 
breech  action  may  be  found  in  a  piece  of 
the  sixteenth  century  in  the  Berlin  Arse- 
nal. The  old-time  arms  maker  was  far  less 
deficient  in  inventive  ingenuity  than  in 
means  of  execution. 

Mine,  counter  mine,  and  petard,  all  have 
their  modern  equivalents,  reinforced  by 
gun-cotton  and  trinitrotoluol,  but  used  with 
no  more  desperate  courage  now  than  in  the 
Thirty  Years  War.  Even  the  familiar 
scheme  of  screening  guns  and  men  by  care- 
fully placed  foliage  harks  back  to  the  time 
when  Birnam  Wood  came  to  Dunsinane.  In 
adroit  concealment,  however,  the  war  wide- 
ly utilized  an  improvement  which  is  strictly 
of  modern  origin;  the  painting  of  ships, 
guns,  and  even  men,  in  streaks  and  spots 
of  varied  colors  so  that  they  are  quite  lost 
in  the  shifting  light  over  either  sea  or  land. 
This  has  its  origin,  doubtless,  in  recent  in- 
vestigations of  protective  coloration  in  cer- 
tain animals,  which  nature  has  provided 
with  spots  and  streaks  that  blend  so  per- 
fectly with  the  creature's  wonted  surround- 
ings as  to  render  it  almost  invisible  at  a 
short  distance.  Here  increasing  knowledge 
of  the  conditions  of  visibility  has  enriched 
the  art  of  war  with  a  radically  new  device. 

All  in  all,  it  is  rather  remarkable  to 
discover  how  the  close-range  trench-  war- 
fare of  the  present  has  brought  back  means 
of  destruction  altogether  similar  to  those 
of  the  ferocious  hand-to-hand  struggles  of 
the  Middle  Ages. 
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Grouting  an  Effective  Remedy  for  Stopping 
Leakage  in  Tunnels  and  Shafts 

First    Article   in   Series   Summarizing    Experience   on   Catskill 
Aqueduct — Successful  Work  Depends  Upon  Attention  to  Details 

By  JAMES  F.  SANBORN 
Division  Engineer,  Board  of  Water  Supply,  New  York  City 


Into  "bad  ground"  tunnel  contractors 
have  sunk  thousands  of  dollars  of  pros- 
pective profits.  A  knowledge  of  up-to-date 
grouting  methods  for  cutting  off  leakage, 
however,  might  have  shifted  much  of  this 
loss  over  to  the  profit  side  of  the  ledger. 
In  this  series  of  articles  Mr.  Sanborn  crys- 
tallizes the  experience  of  many  years  in 
the  grouting  of  the  CaiskiU  aqueduct  tun- 
nels. The  process,  properly  applied,  has  a 
vnde  range  of  usefulness — in  consolidating 
material  behind  concrete  linings,  in  cutting 
of  large  flows  of  water  in  tunnel  headings 
and  shafts,  and  in  consolidating  material 
at  dam  sites.  To  achieve  success  in  this 
work  a  thorough  understanding  of  the  prob- 
lem is  essential  and  strict  attention  must 
be  given  to  su^h  details  as  the  drilling  and 
placing  of  grout  holes,  consistency  of  mix- 
ture, injection  pressure,  selection  of  equip- 
ment, control  of  flow,  character  of  rock 
seams,  etc.  On  such  points  as  these  the 
reader  loill  find  in  this  series  of  articles  a 
fund  of  valuable  information. — Editor.'] 


garded  as  a  last  resort  in  some  cases  for 
repairing  defective  work  and  frequently, 
no  doubt,  has  failed  of  success.  This  belief 
seems  to  be  due  to  the  fact  that  in  cases 
where  failures  result  the  work  is  done  in 
the  dark,  so  to  speak,  for  the  reason  that 
the  grout  is  forced  through  pipes  or  holes 
cut  into  masonry  or  invisible  seams  of  the 
rock.  To  secure  good  results  in  grouting 
the  greatest  pains  must  be  taken  in  con- 
ducting the  process,  with  every  attention  to 
the  details  and  a  thorough  understanding 
of  the  nature  of  the  problem. 

Catskill  Grouting  Successful 

It  is  noticeable  that  in  the  pressure  tun- 
nels of  the  Catskill  aqueduct  the  grouting 
was  most  successful  in  fulfilling  its  purpose 


ON  the  extensive  tunnel  work  of  the 
Catskill  aqueduct  grouting  was  used  as 
one  of  the  major  operations  in  securing  a 
water-tight  structure,  particularly  in  the 
case  of  the  pressure  tunnels,  which  operate 
under  heads  of  several  hundred  feet.     In 


CAB  WITH  UPPER  PLATFORM  FOR  REACHING  GROUT 
HOLE  CONNECTIONS   IN    ROOF 

the  case  of  the  Hudson  River  siphon  the 
depth  of  the  tunnel  below  hydraulic  grade 
is  1500  ft.  where  the  aqueduct  crosses  the 
river  at  Storm  King.  In  spite  of  these  un- 
usual heads,  operating  tests  of  the  aqueduct 
prove  it  to  be  remarkably  tight,  showing 
the  efficiency  of  the  grouting  of  rock  seams 
and  openings  in  connection  with  the  sound 
concrete  lining. 

One  often  hears  the  remark  that  grout- 
ing, in  itself,  is  very  uncertain  in  its  results, 
and  for  that  reason  cannot  be  relied  upon 
in  construction   work.     It   is,   indeed,    re- 


ple,  in  the  case  of  porous  water-bearing 
sandstones,  the  irregular  character  of  the 
openings  was  entirely  different  from  the 
fault  planes  marked  by  heavy  movement  and 
crushing  of  the  rock  frequently  encountered 
in  ancient  gneiss  and  granite  along  certain 
parts  of  the  line.  Similarly  the  clean-cut, 
well-defined  joints  in  the  horizontally  bedded 
bluestone  of  the  Catskill  region,  where  little 
faulting  has  taken  place,  must  be  treated 
in  a  different  manner  from  the  ancient  and 
highly  disturbed  shales  of  the  Wallkill  Val- 
ley section.  Very  thorough  studies  were 
made  in  the  beginning  of  the  work  to  secure 
data  on  all  available  experience  in  grouting 
wet  ground  under  high  pressures,  as  it  was 
realized  that  the  success  of  the  pressure 
tunnels  depended  largely  on  the  possibility 
of  waterproofing  them  against  outward 
leakage. 

Considerations  of  the  best  method  of 
drilling  and  placing  holes  for  grouting,  the 
proper  consistency  of  the  grout  mixture,  the 
best  cement  to  use,  what  injection  pressure 
should  be  applied  and  the  best  means  of 
producing  and  controlling  the  flow  of  grout 
were  among  the  matters  most  vital  to  the 
success  of  the  process. 

Grouting  Equipment 

As  the  purpose  of  grouting  is  to  force  a 
mixture  of  sand,  cement  and  water  into  the 
spaces  to  be  filled,  the  best  equipment  to 
use  in  any  case  depends  very  much  upon  the 
pressure  necessary  to  make  the  grout  travel, 
and  the  consistency  of  the  mix  best  adapted 
to  the  kind  of  openings  to  be  filled.  If  a 
considerable  yardage  of  grout  is  required, 
an  equipm'^nt  with  large  capacity  is  desir- 


MOTOR-DRIVEN  COMPRESSOR  USED  IN  TUNNEL  FOR 
LOW  AND   HIGH   PRESSURE  WORK 

in  those  cases  where  it  was  used  outside  of 
a  particularly  well  made  and  impervious 
concrete  lining,  thoroughly  protected  from 
water  under  pressure  while  the  concrete 
was  setting.  Here  the  conditions  were  favor- 
able for  the  successful  application  of  the 
process  and  the  work  was  well  done  with 
adequate  equipment. 

The  grouting  process  also  was  used  with 
considerable  success  to  cut  off  heavy  flows 
of  water  from  many  seams  in  shaft  sinking 
and  tunnel  driving,  with  conditions  very  un- 
favorable for  a  complete  circulation  of 
grout,  and  while  of  great  advantage  to  the 
work  in  such  cases  the  success  was  not  al- 
ways so  marked  in  completely  cutting  off 
the  leakage  as  was  the  grouting  back  of 
the  concrete  lining.  Grouting  was  also  used 
with  marked  success  at  several  of  the  dam 
sites  for  filling  seams  in  the  rock  beneath 
the  dam  foundations. 

In  view  of  the  importance  of  securing  a 
thorough  job  of  grouting  in  cases  where,  in 
the  permanent  work,  provision  was  made 
in  this  way  for  eliminating  the  leakage  from 
dams  or  tunnels  under  pressure,  careful  con- 
sideration of  the  geology  of  the  rock  and  the 
distribution  and  nature  of  the  openings  was 
made,  and  the  method  of  grouting  carefully 
adjusted  to  meet  this  condition.    For  exam- 


TWO  AIR-MIXING,  AIR-EJECTING  GROUT  TANKS  OF 
TYPE  USEUJ  ON   CATSKILL  WORK 

able,  while  a  smaller  quantity  placed  slowly 
under  high  pressure  may  demand  a  differ- 
ent equipment  to  secure  the  best  results. 

Grouting  is  often  done  by  pouring  through 
pipes  arranged  in  such  a  way  as  to  secure 
the  necessary  pressure.  Commonly,  how- 
ever, more  pressure  than  that  afforded  by 
the  head  of  grout  alone  is  required.  The 
equipment  ordinarily  used  may  be  classed 
as  follows: 

1.  Reciprocating  pumps  furnishing  a  con- 
tinuous flow  with  independent  means  of 
mixing  the  grout. 
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LOW    PRESSURE    GROUTING     CAR    WITH    UPPER    CHARGING    PLATFORM    AND 
DUPLICATE    TANKS    RECEIVING    AIR    FROM    SHAFT    TOP 


ANOTHER  TYPE  OF  RIG  ON  PLATFORM   CAR — NOTE  THE    MEASURING  TANKS 
EMPLOYED   FOR  THE    MIXING   WATER 


2.  Grouting  tanks,  which  are  of  two 
classes — (a)  paddle  mixing  and  air  ejecting 
and  (b)  air  mixing  and  air  ejecting.  The 
Canniff  tank  of  the  latter  type  was  used 
very  largely  on  the  work  of  the  Board  of 
Water  Supply,  particularly  in  grouting  the 
shafts  and  pressure  tunnels. 

Douglas  hand  pumps  were  used  in  the 
low  pressure  grouting  of  the  dry  packing 
of  the  new  Croton  aqueduct,  where  the  grout 
was  mixed  by  hand  in  a  tub.  Similar  pumps 
were  used  for  the  high  pressure  grouting  of 
the  Torresdale  tunnel,  operated. by  five  men. 
Small  Cameron  pumps,  air  driven,  were  used 
in  grouting  the  Battery  tunnel  of  the  New 
York  Subway,  and  such  pumps  are  com- 
monly employed  for  grouting  when  the  quan- 
tities to  be  placed  are  small.  At  a  French 
mine  shaft,  sunk  by  grouting,  the  valves 
consisted  of  steel  balls,  weighing  10  lb.  each, 
which  struck  so  hard  in  closing  as  to  pre- 
vent the  accumulation  of  grout  on  the  valve 
seats.  In  several  shield-driven  tunnels  the 
grout  pump  consisted  of  a  large  cylinder 
into  one  end  of  which  the  mixed  grout  was 
drawn,  and  forced  out  under  pressure  by  a 
piston  or  plunger  driven  by  compressed  air. 
Studies  for  such  a  device  were  made  by  the 
designing  department  of  the  New  York 
Board  of  Water  Supply,  but  it  was  never 
used  on  the  work.  The  wear  in  the  cylinder 
and  stuffing  boxes  of  such  a  machine  is  very 
great. 

The  paddle  mixing  and  air  ejecting  type 
of  grout  tank  has  been  extensively  used  on 
shield-driven  tunnels  and  elsewhere.  They 
have  many  advantages,  and  are  economical 
when  large  quantities  of  grout  are  to  be 
placed,  as  in  grouting  dry  packing.  The 
moving  parts  and  stuffing  boxes  wear  rapid- 
ly, while  the  paddles  and  shaft  become 
coated  with  grout.  As  the  machines  receive 
very  little  care  in  a  tunnel,  they  wear  out 
fast. 

In  grouting  the  shafts  and  pressure  tun- 
nels of  the  Catskill  aqueduct  the  equipment 
consisted  of  tanks  of  the  Canniff  type,  in 
which  the  grout  was  mixed,  a  batch  at  a 
time,  and  ejected  by  compressed  air  power 
through  a  heavy  wire-wound  high  pressure 
hose,  attached  by  fittings  to  pipes  previous- 
ly secured  in  position  at  the  point  where  the 


grout  was  to  be  introduced ;  2-in.  or  smaller 
grout  pipes  and  21/2  or  3-in.  hose  was  com- 
monly used. 

Compressed  Air  Requirements 

The  compressed  air  was  made  on  most  of 
the  contracts  by  air  compressors  of  large 
capacity,  which  were  part  of  the  plant  used 
while  driving  the  tunnel  and  furnished  air 
at  pressures  from  80  to  100  lb.  per  square 
inch.  Two  of  the  contractors  of  the  city 
aqueduct  department  installed  small  electric 
motor-driven  compressors  in  the  tunnel  for 
supplying  air  for  the  grouting  equipment. 
In  one  case  the  compressor  was  on  the  same 
car  with  the  tanks  and  in  the  other  on  sepa- 
rate trucks  moved  along  with  the  grouting 
plant  by  means  of  the  electric  motors  used 
in  hauling  material.  This  was  an  Ingersoll 
compressor  with  a  capacity  of  129  cu.  ft.  of 
free  air  per  minute  and  was  employed  to 
furnish  air  at  300  lb.  pressure  for  the  high 
pressure  grouting,  thus  getting  rid  of  the 
slow  and  wasteful  Westinghouse  boosters 
which  the  same  contractor  had  used  on  a 
previous  job.  It  was  found  that  compres- 
sors with  a  capacity  smaller  than  100  cu.  ft. 
of  free  air  per  minute,  which  were  tried  on 
one  of  the  contracts,  were  unable  to  supply 
enough  high  pressure  air  at  300  lb.  per 
square  inch  for  the  grouting  operation. 

The  chief  advantage  of  the  Canniff  grout 


tank  is  that  it  has  no  moving  parts  to  be 
cut  out  by  grit,  leak  air,  and  delay  the  work 
for  repairs,  as  happens  in  the  case  of  pumps. 
This  advantage  is  greatly  in  favor  of  the 
grout  tank,  particularly  for  tunnel  work, 
where  the  darkness  and  distance  from  the 
shop  and  supply  room  make  renewals  slow 
and  expensive.  The  time  lost  in  making  re- 
newals with  this  tank  is  very  little,  as  only 
the  gasket  of  the  door  and  the  valves  are 
liable  to  wear.  Its  compactness  and  light 
weight  are  great  advantages,  as  the  floor 
space  occupied  by  a  tank  is  very  small,  not 
over  4  sq.  ft.  The  Canniff  tank  is  well 
adapted  for  handling  grout  rapidly.  As 
high  as  1500  batches  or  115  cu.  yd.  of  grout 
have  been  placed  in  one  day  of  three  shifts 
by  a  pair  of  tanks.  A  small  force  operates 
the  tanks  and  no  high-priced  men  are  re- 
quired for  repairs  or  operation.  Either 
rich  or  weak  grout  can  be  used,  and  the 
tank  is  adapted  for  low  as  well  as  for  very 
high  pressure. 

A  disadvantage  of  the  Canniff  tank  is 
shown  when  used  for  high  pressure  work, 
when  the  grout  is  discharged  very  slowly 
into  fine  seams,  taking  a  long  time.  In  such 
cases  the  cement  has  time  to  settle  out  of 
the  mixture  and  clog  the  openings.  How- 
ever, as  very  thin  grout  should  be  used  in 
such  cases,  the  difficulty  is  not  very  serious 
practically. 


Cementand 


\r-Grvuf  Hose 
Platform  for  Grouting 


Cement 
Supply  Car'^ 


u     y — □ — □ — □ — u     13     tj     u     u  '^'''^==?=^? 


-Grwt  Tank 


GENERAL  LAYOUT  OF  MOVABLE  GROUTING  PLANT  IN  TUNNEL 


506 


ENGINEERING     RECORD 


Vol.  73,  No.  16 


Unless  great  care  is  taken  with  any  type 
of  grout  tank  to  shut  off  the  discharge  valve, 
the  instant  the  last  of  the  grout  leaves  the 
tank,  an  after-blast  of  air  follows,  which 
has  a  bad  effect  in  stirring  up  the  grout. 
The  air  tends  to  collect  in  the  space  to  be 
grouted  and  is  displaced  with  difficulty  by 
the  cement.  The  men  operating  the  tanks, 
however,  become  very  expert  in  controlling 
the  discharge.  Both  the  air-mixing  tank 
and  the  paddle-mixing  tank  discharging  a 
single  mixed  batch  by  compressed  air  pres- 
sure, are  well  adapted  to  mixing  and  dis- 
charging' a  large  quantity  in  a  short  time, 
especially  into  a  large  open  space  which 
takes  grout  easily.  In  work  requiring  high 
pressure,  using  thin  neat  grout,  the  results 
with  the  Canniff  tank  are  also  very  good. 
The  grout  commonly  used  was  1:1,  but  grout 
of  a  consistency  of  1  cement  to  2  sand  was 
often  mixed  and  discharged  without  trouble. 

The  air  mixing  and  air  discharging  type 
of  machine  is,  theoretically,  the  most  un- 
satisfactory of  all,  and  in  the  first  specifica- 
tions for  the  Gatskill  aqueduct  it  was  not 
regarded  with  favor,  but  has  been  extensive- 
ly used,  and  has  come  to  be  regarded  as  the 
most  economical  device  for  grouting  in  the 
tunnels.  The  air  mixing  feature  of  the 
Canniff  tank  is  only  partly  successful,  as  it 
is  necessary  to  use  a  paddle  for  stirring  up 
the  sand  and  cement.  When  charging  the 
tank  the  water  is  first  added,  then  a  bag 
each  of  sand  and  cement,  and  with  the  mix- 
ing valve  in  the  bottom  open  slightly  air 
bubbles  up  through  the  charge,  which  is 
further  mixed  by  hand  with  a  few  turns  of 
an  iron  paddle.  The  door  is  then  closed 
hard,  air  turned  on  the  tank,  the  mixing 
valve  closed,  and  the  discharge  valve  opened. 

In  some  cases,  to  do  away  with  the  after- 
blast  of  air  as  the  batch  started  to  leave  the 
tank,  the  air  supply  valve  was  closed,  and 
the  air  in  the  tank  expanded,  forcing  the 
grout  through  the  hose.  This  method  was 
not  commonly  used. 

To  avoid  the  bad  effect  of  allowing  the 
air  to  blow  through  the  hose,  which  results 
in  waste  of  power  as  well  as  injury  to  the 
grout  already  placed,  the  air  valve  is  closely 
watched  to  note  the  fall  of  pressure  attend- 
ant upon  the  discharge  of  the  grout,  and 
a  further  warning  is  given  through  the 
"kick"  of  the  hose  as  the  grout  is  discharged 
through  it. 

Plant  foe  Low  Pressure  Work 

The  low  pressure  grouting  car  and 
equipment  used  in  several  of  the  tunnels 
are  shown  in  the  photographs.  For  the 
low  pressure  work  two  grout  tanks  were 
mounted  on  a  car  provided  with  a  plat- 
form for  handling  the  cement  and  sand, 
which  was  emptied  directly  from  the  bags 
into  the  grout  machine  (a  bag  of  sand  and 
a  bag  of  cement  to  each  batch),  although 
two  bags  of  sand  were  sometimes  used  to 
each  bag  of  cement  in  grouting  dry  packing. 
The  water  was  commonly  added  by  hand  by 
means  of  a  bucket  from  barrels  on  the  car 
or  from  the  tunnel  invert,  although  one 
contractor  provided  water  tanks  with  an 
overflow  at  a  designated  height.  These 
water  tanks,  of  light  gage  steel,  were 
mounted  on  the  grout  tank  and  were  emp- 
tied by  a  three-way  valve.  A  belted  cen- 
trifugal pump  kept  a  continuous  stream  of 
water  circulating  to  supply  the  tanks,  but 
did  not  prove  as  reliable  as  a  small  air- 
driven  reciprocating  pump,  which  was  used 
later.  The  sand  and  cement  were  trans- 
ported on  flat  cars  by  the  tunnel  mules  or 
trolley  motors  to  the  grouting  equipment 


and  handled  by  hand.  It  is  essential  for  the 
rapidity  of  low  pressure  grouting  work  that 
plenty  of  material  be  always  stacked  up  on 
the  grouting  platform,  as  the  operation  is  so 
rapid  that  the  stock  is  quickly  exhausted 
unless  constantly  renewed. 

Plant  for  High  Pressure  Work 

For  the  low  pressure  grouting,  the  air 
supplied  by  the  compressors  on  the  surface 
was  found  adequate,  but  for  high  pressure 
grouting  air  at  300  lb.  pressure  per  square 
inch  was  used  on  account  of  the  high 
ground-water  pressures,  often  over  100  lb. 
per  square  inch. 

The  high  pressure  grouting  equipment 
consisted  of  a  car,  smaller  than  that  used  in 
the  low  pressure  grouting  and  carrying  one 
or  two  grouting  tanks.  The  amount  of 
grout  used  in  the  high  pressure  operation  is 
only  about  one-tenth  of  that  placed  in  the 
low  pressure  operation  and,  furthermore,  it 
takes  much  longer  to  discharge  each  batch. 

In  addition  to  the  grout  tank,  the  high 
pressure  grouting  car  carried  a  Westing- 
house  air  pump  or  booster  operated  by  com- 
pressed air  from  the  tunnel  plant  at  100  lb. 
pressure,  delivering  air  at  300  lb.  pressure 
to  the  grouting  tank.  Another  grouting 
tank  was  commonly  mounted  on  the  car,  but 
was  used  only  as  a  receiver  for  the  high 


Quantity   of   Grout   Placed    in    12-Ft.    Aqueduct 
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•Most  of  the  grout  placed  in  the  low  pressure 
operation  filled  the  space  above  the  concrete  in  the 
tunnel  roof. 

tMost  of  the  high  pressure  grouting  was  to  cut 
off  lealis  from  seams  in  the  roclc,  and  to  All  pans. 


pressure  air.  As  in  the  low  pressure  oper- 
ation, the  grout  was  discharged  through  a 
wii-e-wound  hose  from  the  tank  to  the  grout 
pipe  set  in  the  concrete  or  rock.  Each  pipe 
to  be  grouted  was  provided  with  a  nipple 
and  special  plug  cock  to  which  the  hose  was 
attached  by  a  union. 

At  the  Hudson  River  siphon  it  was  neces- 
sary to  use  700  lb.  per  square  inch  in  grout- 
ing. As  it  would  be  exceedingly  expensive 
to  provide  air  at  this  pressure,  an  air-driven 
Cameron  pump  fitted  with  a  small  plunger 
on  the  water-end  was  employed,  and  water 
at  700  lb.  pressure  was  pumped  into  the 
Canniff  tank  in  wnich  the  grout  was  mixed. 
This  device  proved  successful  in  grouting 
against  a  ground-water  pressure  of  475  lb. 
per  square  inch  in  the  Hudson  River  siphon, 
1100  ft.  below  water  level.  About  3000  ft. 
of  tunnel  was  grouted  by  this  device,  and  a 
similar  equipment  was  used  in  grouting  the 
famous  wet  seam  met  in  the  Hudson  siphon 
near  the  east  shaft  while  driving  the  tunnel. 
The  water  pumped  in  at  the  top  of  the  tank 
to  displace  the  grout  mingled  with  the 
charge  and  diluted  it  considerably. 

Very  little  trouble  was  experienced  due 
to  blowing  off  of  fittings,  although  rather 
serious  accidents  have  resulted  from  this 
cause.  One  of  the  men  had  his  jaw  broker 
by  a  grout  hose  early  in  the  work,  which  no 
doubt  had  a  good  effect  in  making  every- 
body look  well  to  the  safety  of  the  gang. 
One  of  the  foremen  was  struck  in  the  face 
by  the  grout  when  blowing  out  a  clogged 
hose,  and  lost  the  sight  of  one  eye.  The 
men  charging  the  tanks   suffered   greatly 


from  cement  burns,  because  of  the  generally 
wet  condition  around  the  grouting  machine. 

Grouting  of  Shafts 

Grouting  was  employed  during  shaft 
sinking  to  cut  off  flows  of  water  which  would 
interfere  with  the  progress  of  the  work,  and 
during  tunnel  driving  for  the  same  purpose. 
Most  of  the  grouting  was  done,  however, 
after  the  completion  of  the  tunnel  and  the 
placing  of  the  concrete  lining.  It  was  used, 
first,  to  complete  the  filling  of  the  consider- 
able space  over  the  concrete  arch  beneath 
the  rock  roof,  which  could  not  be  completely 
concreted,  as  well  as  the  spaces  in  dry  pack- 
ing of  rock  outside  of  steel  roof  support, 
which  was  extensively  used.  Secondly,  in 
cases  where  water  was  encountered  flowing 
into  the  tunnel  through  seams,  provision 
was  made  by  appropriate  systems  of  piping 
to  impregnate  the  seams  with  cement  for 
the  purpose  of  cutting  off  the  inward  flow  of 
water,  and  at  the  same  time  prevent  the 
escape  of  water  from  the  tunnel  after  it  is 
in  service. 

Of  all  the  operations  connected  with  the 
tunnel  work,  shaft  sinking  is  perhaps  the 
slowest,  most  hazardous  and  expensive  per 
cubic  yard  of  material  handled,  especially 
when  much  water  is  encountered,  as  water 
falling  to  the  bottom  of  the  shaft  and  col- 
lecting to  a  considerable  depth  makes  the 
mucking  of  the  broken  rock  extremely  diffi- 
cult. After  drilling  and  shooting,  much 
time  is  lost  in  getting  the  pumps  under  way 
again  and  the  water  rapidly  collects  and 
floods  the  bottom. 

It  is  evident,  therefore,  that  to  keep  the 
water  out  of  the  shaft,  as  it  is  sunk,  grout- 
ing of  water-bearing  fissures  in  advance  of 
excavation  must  be  of  great  advantage. 
This  process  is  best  accomplished  by  drilling 
holes  in  the  bottom  of  the  shaft  in  lengths 
not  exceeding  about  20  ft.,  and  generally 
from  5  to  10  ft.,  placed  around  the  outside 
of  the  area  to  be  excavated.  As  a  precau- 
tion against  flooding  the  shaft,  when  a 
heavy  flow  is  expected,  pipes  fitted  with 
valves  are  set  in  the  drill  holes  wh^n  they 
are  started,  and  the  drilling  is  continued 
through  the  valve,  which  can  be  quickly 
closed  when  the  water  is  struck.  When  all 
is  ready,  the  grout  is  poured  or  pumped 
into  the  rock  seams  through  pipes  attached 
to  the  fittings  connected  with  the  drilled 
hole. 

As  in  all  grouting,  for  filling  large  cavi- 
ties thick  grout  is  placed,  while  for  success 
in  filling  very  fine  seams,  exceedingly  at- 
tenuated mixtures  are  employed — 5  lb.  of 
cement  and  25  gal.  of  water  in  the  early 
stages  of  injecting  the  grout — with  the  idea 
that  the  water  will  carry  the  cement  as  far 
as  possible  into  the  fine  seams  and  avoid 
blocking  up  close  to  the  drill  hole.  This  is 
a  very  important  point  if  complete  success 
in  the  process  of  shaft  sinking  is  to  be  at- 
tained. 

After  the  water  is  cut  off,  sinking  is  re- 
sumed with  light  shots  to  avoid  re-opening 
fissures  in  the  rock  closed  by  the  grout.  A 
number  of  shafts  in  other  work  have  been 
sunk  by  this  method  through  extremely  wet 
ground  which  would  have  been  impossible, 
or  at  any  rate  far  more  expensive  to  sink  if 
pumping  alone  had  been  depended  upon. 
Flows  as  high  as  3000  gal.  per  minute  have 
been  cut  off  by  this  method. 

On  the  Catskill  aqueduct  about  fifty  shafts, 
from  80  to  1100  ft.  deep,  were  sunk  for  the 
tunnels.  As  a  rule,  no  very  great  difficulties 
were  met,  as  the  rocks  in  this  region  are 
old,  well  compacted  and  strong,  and,  except 
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in  a  few  places,  have  not  suffered  disin- 
tegration to  such  a  degree  as  to  make  shaft 
sinking  particularly  difficult  because  of  the 
presence  of  great  quantities  of  water.  In 
few  shafts  was  the  maximum  leakage  over 
200  gal.  per  minute,  but  in  several  cases  it 
was  so  great  that  grouting  was  used  during 
sinking  to  cut  off  or  reduce  the  flow  of 
water.  For  example,  shaft  4  at  High  Falls 
(later  described),  which  was  very  wet,  was 
flooded  out  six  times?.  In  one  period  of  the 
sinking  no  less  than  ten  pumps  were  placed 
in  the  shaft  and  with  air  and  discharge  lines 
made  it  literally  impossible  to  carry  on  the 
shaft  sinking  operations.  Grouting,  how- 
ever, was  done  with  success. 

Eliminate  Costly  Pumping 

When  the  quantity  of  water  exceeds  15  or 
20  gal.  per  minute  in  a  shaft,  it  is  generally 
necessary  to  install  pumps,  and  when  the 


Sioux  Falls  Flume  Failure 
Threatens  Water  Supply 

Water  Rushing  Down  14  per  Cent  Grade  Under- 
cuts Toe  Wall  at  End  of  Spillway,  De- 
stroying Flume  for  600  Feet 

FAILURE  of  the  flared  spillway  and  sev- 
eral hundred  feet  of  steep  lined  flume 
at  the  end  of  a  drainage  ditch  carrying 
surplus  waters  of  the  Big  Sioux  River  by 
the  city  of  Sioux  Falls,  S.  D.,  March  12, 
made  the  waterworks  officials  apprehensive 
for  a  time  that  the  cutting  would  recede 
through  a  ridge  and  drain  the  gravel  beds 
from  which  the  water  supply  is  obtained. 
The  ditch  is  about  16  miles  long  and  makes 
possible  the  cultivation  of  a  large  area  of 
bottom  lands  in  the  valley  of  this  extremely 
sinuous  river  channel.  The  greater  portion 
of  Sioux  Falls  is  located  in  a  loop  of  the 
river.  The  ditch  discharges  below  the  city 
and  the  falls,  cutting  across  the  neck  of  the 


plenty  of  chance  for  water  to  get  beneath 
the  slabs.  Until  the  flood  season  has  passed 
no  attempts  can  be  made  to  repair  the 
flume. 


Defense  Association  of  En- 
gineers Is  Proposed 

Plan  to  Capitalize  Interest  at  Military  Lectures 

in   Permanent    National   Organization 

By  WILLIAM  R.  KING,  M.E. 

New  York  City 

Monday  night,  March  27,  marked  the 
termination  in  New  York  City  of  that  most 
eminently  successful  course  of  lectures  on 
the  subject  of  military  engineering,  which, 
organized  under  the  auspices  of  a  repre- 
sentative committee  selected  from  the  vari- 
ous national  societies,  has  served  for  the 
past  two  months  to  focus  the  attention  of 


WATER   DROPS   60   FEET   FROM   END   OF   BROKEN    FLUME   NEARLY   TO   RIVER 

LEVEL 


FLUME  WAS  PULL  AT  TIME  OF  BREAK 

quantity  exceeds  200  or  300  gaL  per  min- 
ute, the  pumping  item  becomes  very  costly 
because  of  the  power  required  and  the 
added  trouble  and  delay  of  installing  power 
lines  for  air  and  for  pump  discharge.  The 
mucking  is  much  delayed,  as  the  men  are 
unable  to  see  the  bottom  and  they  naturally 
work  more  slowly  in  the  water.  Shaft  4  at 
High  Falls  on  the  Catskill  aqueduct  is  an 
example  of  a  timber-lined  shaft  which  was 
grouted  ahead  of  the  excavation.  All  the 
water  was  not  sealed  off  and  pumping  had 
to  be  employed  to  keep  the  bottom  clear  so 
sinking  could  proceed.  Shafts  4,  20,  21,  22 
and  24  in  New  York  City,  in  which  grouting 
was  done,  were  all  lined  and  concreted  and 
the  leakage  almost  completely  excluded  as 
the  shafts  were  sunk.  Had  they  been  tim- 
bered shafts  the  quantity  of  water  entering 
would  have  been  very  great.  In  all  these 
shafts  many  water-bearing  seams  were  met 
as  the  holes  were  drilled  in  the  bottom. 
Pipes  were  swedged  into  the  holes  and  grout 
forced  in  by  air  pressure  from  a  tank  ma- 
chine. The  completeness  of  the  grouting 
was  tested  by  drilling  more  holes,  which 
were  grouted  in  turn,  and  the  same  holes 
were  frequently  grouted  several  times  as  the 
upward  rush  of  water  under  pressure  often 
seemed  to  wash  out  the  grout  before  it  had 
time  to  set. 


[In  the  next  installment  of  this  series  of 
articles  Mr.  Sanborn  will  describe  shaft- 
sinkinq  difficulties  and  how  they  were  over- 
come by  grouting. — EDITOR.] 


loop,  with  an  abrupt  fall  at  the  end,  of  100 
ft.  in  the  last  1000  ft.  When  the  officials 
became  apprehensive  of  losing  their  water 
supply  they  started  to  shut  off  the  watef  at 
the  upper  end  of  the  flume,  but  the  farmers 
whose  property  would  have  been  flooded 
obtained  a  restraining  order.  Fortunately 
the  cutting  slowed  down  materially  after 
receding  about  600  ft.,  as  it  encountered 
stiff  clay,  and  at  last  reports  the  water  is 
still  tearing  down  the  14  per  cent  portion 
of  the  grade  and  dropping  more  than  60 
ft.  into  the  enlarged  channel  cut  back  from 
the  river. 

Through  the  ridge  at  the  upper  end  the 
flume  is  24  ft.  wide  on  the  bottom.  The 
steep  part  is  8  ft.  wide  on  the  bottom,  7 
ft.  deep  and  has  1%  to  1  slopes.  The  con- 
crete is  8  in.  thick  on  the  bottom  and  6  in. 
thick  on  the  slopes,  and  was  reinforced  with 
1 1'-in.  rods  3  ft.  one  way  and  2  ft.  9  in.  the 
other  way.  The  toe  wall  at  the  end  of  the 
flume  was  extended  only  6  ft.  into  the  soil, 
whereas  rock  is  said  to  be  about  14  ft. 
farther  down. 

The  slope  of  the  flume  was  flattened 
toward  the  discharge  end  from  the  steep- 
est portion,  400  ft.  of  14  per  cent  grade. 
to  300  ft.  of  11  per  cent,  50  ft.  of  6  per 
cent  and  65  ft.  of  3  per  cent. 

Observations  made  ten  days  after  the 
break  showed  the  water  discharging 
through  an  overhanging  portion  of  the 
flume  12  ft.  long,  but  there  was  a  consider- 
able volume  discharging  over  the  clay  un- 
derneath the  flume.  It  is  reported  that  the 
water  has  heretofore  worn  holes  through 
the  flume  that  had  been  repaired  from  time 
to  time.     With   the   large   joints   there   is 


BROKEN  SLABS  INDICATE  FLUME  LINI 

the  engineering  profession  on  the  essen- 
tial part  which  must  inevitably  fall  to  their 
lot  in  any  adequate  and  comprehensive 
movement  taken  for  our  national  defense. 
The  success  of  this  series  of  lectures  has 
been  demonstrated,  not  only  by  reason  of 
the  general,  concrete  and  interesting  view 
of  the  subject  which  has  been  so  liberally 
provided,  but  pre-eminently  by  the  enthu- 
siasm, unity  of  purpose  and  overwhelming 
interest  which  has  been  aroused  among  the 
members  of  the  engineering  profession,  ir- 
respective of  age  or  professional  affiliations. 

Nightly,  as  the  course  progressed,  this 
audience  of  conservative  and  thoughtful 
men  gained  in  fixity  of  resolve  and  intensity 
of  interest,  only  to  realize,  with  universal 
and  heartfelt  regret,  that  the  course  is  run 
and  no  goal  reached;  that  the  potential 
energy  of  concerted  action  by  some  3000 
participants  must  be  dissipated  without 
further  finite  results. 

It  is  true  that,  inductively,  some  frag- 
ment of  this  energy  has  been  transferred  to 
that  more  active  field  which  the  justly 
popular  training  camp  movement  is  in- 
tended to  supply,  but  to  the  rank  and  file, 
those  who  have  been  so  unfailing  in  attend- 
ance at  these  meetings,  and  especially  to 
men  of  more  mature  years,  no  further  field 
for  united  effort  is  open  for  exploitation. 
Marooned,  with  appetites  abnormally  devel- 
oped, yet  deprived  of  further  food  for 
thought ! 

But  why  should  the  momentum  thus  far 
acquired  be  permitted  to  dissipate  without 
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useful  effect?  The  energy  evolved  by  such 
a  movement  conserved,  controlled  and  di- 
rected in  proper  channels,  is  capable  of  ex- 
erting great  influence,  not  only  educational, 
but  psychological  and  political  as  well.  To 
perpetuate,  to  utilize,  to  stimulate  such  po- 
tential force,  is  it  not  desirable  that  this 
"good  will,"  and  "going  value"  should  be 
incorporated  in  a  permanent  organization? 

National  Assocw.tion  of  Engineers  fob 
Defense 

To  the  members  of  the  present  temporary 
committee  the  rolls  of  participants  in  the 
lecture  course  are  available.  The  means 
being  at  hand,  the  curve  of  enthusiasm  at 
its  peak,  the  present  is  the  time  to  act.  It 
is  not  the  intent  that  the  suggested  associa- 
tion should  in  any  way  supplant,  compete 
with  or  encroach  upon  the  sphere  of  useful- 
ness now  so  ably  filled  by  existent  national 
associations,  but,  rather  that  it  shall  sup- 
plement and  extend  their  work  by  special- 
ization And  adaptation  to  military  needs, 
and  at  the  same  time  form  a  rallying  point 
for  those  of  our  profession  who  would  pre- 
pare themselves,  in  times  of  peace,  better 
to  meet  their  obligations  when  called  for 
our  national  defense. 

In  the  development  of  the  proposed  or- 
ganization all  efforts  should  be  directed 
along  practical,  rather  than  conventional 
and  academic,  lines.  The  essence  of  suc- 
cess must  lie  in  active  participation  by  each 
individual  member  in  the  work  of  the  so- 
ciety, and  not  in  a  perfunctory  and  passive 
attendance  at  "annual  meetings." 

Military  engineering,  with  its  infinite 
ramifications,  is  not  a  subject  for  treat- 
ment in  a  "one-volume"  course.  Each  ele- 
mental component  represents  a  case  of  spe- 
cialized adaptation  to  military  use  of  some 
parallel  line  of  civil  activity.  Hence,  while 
such  a  graphic  and  comprehensive  series  of 
lectures  as  engineers  of  the  metropolitan 
district  have  recently  been  privileged  to 
enjoy  has  done  much  to  delineate  broadly 
the  general  subject,  for  a  more  advanced, 
a  "post  graduate"  course  of  study,  a  re- 
stricted field  of  effort  becomes  desirable 
and  specialization  essential. 

Let  the  broad  scope  of  the  projected  as- 
sociation for  educational  purposes  be  sec- 
tioned, and  specific  subjects  assigned  to  and 
treated  by  departments.  As  possible  di- 
visions there  may  be  instanced  ordnance, 
high  explosives,  munitions,  fortifications, 
submarines,  aeroplanes,  etc.  A  course  of 
study  in  each  department  should  include  a 
comprehensive  series  of  practical  and  de- 
"tailed  lectures,  supplemented  and  expanded 
by  frequent  and  informal  conferences,  and 
assisted  by  a  selected  course  of  reading. 

Apart  from  the  educational  advantage  of 
thorough  familiarity  with  "the  state  of  the 
art,"  and  proficiency  in  the  theory  of  the 
subject,  which  must  accrue  to  each  from 
co-operation  in  a  departmental  course,  even 
more  important  are  the  results  in  the  form 
of  new  development  which  may  be  antici- 
pated— the  natural  outcome  of  mental  in- 
duction and  the  stimulation  of  numbers  on 
minds  already  proficient  in  the  civil  prac- 
tice of  their  profession  and  who  are  now 
keen  to  adapt  their  specialized  knowledge 
to  military  uses. 

As  a  body  this  association  should  prove 
a  source  of  considerable  political  influence. 
Free  from  all  party  allegiance,  its  collective 
power  may  be  advantageously  employed  to 
advance  all  measures  taken  for  national  de- 
fense. Geographically,  there  should  be  no 
limit  to  the  expansion  of  this  association. 


Composed,  as  it  will  be,  of  members  of  the 
several  national  societies,  with  the  co-oper- 
ation of  these  societies  little  difficulty  is  to 
be  anticipated  in  the  ultimate  establishment 


of  flourishing  branches  in  all  of  our  larger 
cities.  May  we  hope  that  the  present  com- 
mittee will  take  action  along  the  lines  which 
have  been  suggested? 


Small  Irrigation  Canals  Lined  with  Concrete  to 
Prevent  Seepage  Water  Loss 

Part  I  of  Article  Giving  Details  of  Construction  and 
Cost  of  Work  on  Okanogan  Project  in  Washington 

By  C.  E.  EDWARDS 
Civil  Engineer,  Okanogan,  Wash. 


AS  a  result  of  lining  with  concrete 
about  40  per  cent  of  the  canal  and 
lateral  system  of  the  Okanogan  irrigation 
project  in  Washington  seepage  losses  have 
been  reduced  from  51  to  about  15  per  cent 
of  the  total  water  received  from  Salmon 
Creek  at  the  headworks,  and  an  insurance 
against  water  shortage  during  seasons  of 
minimum  runoff  has  been  provided.  The 
lining  has  been  placed  in  the  sections  of 
the  canals  where  seepage  losses  were  great- 
est, these  locations  having  first  been  deter- 
mined by  current  meter  measurement.  The 
economic  feature  of  the  improvement,  as  a 
conservation  measure,  is  indicated  by  the 
fact  that  the  annual  runoff  of  the  stream 
which  feeds  the  system  has  varied  from 
56,500  to  17,350  acre-ft.,  a  condition  which 
calls  for  rigid  curtailment  of  loss  by  seep- 
age during  periods  of  minimum  yield. 
While  information  on  the  lining  of  large 
canals  is  not  difficult  to  obtain,  compara- 
tively little  is  available  '  on  small  canals 
and  laterals  such  as  those  of  the  Okanogan 
project. 

Seepage  Losses 

The  losses  in  the  canal  system  for  1911, 
with  43  miles  of  canals  and  laterals  in 
operation  and  only  1  mile  concrete  lined, 
was  51.1  per  cent,  an  average  of  1.2  per 
cent  per  mile  of  canals  operated.  The  loss 
for  1915  was  20.4  per  cent,  with  76  miles 
of  canals  and  laterals  operated  and  21 
miles  concrete  lined,  or  an  average  of  0.27 
per  cent  per  mile  of  canal  operated.  Three 
small  laterals  carrying  from  5  to  15  sec.-ft. 
have  been  all  concrete  lined.  These  laterals 
are  from  V2  to  1^4  miles  long,  and  a  care- 
ful checking  of  the  weir  measurements  of 
all  the  water  turned  in  and  turned  out 
shows  that  there  is  practically  no  loss  at  all 
in  these  canals.  About  4  miles  of  lining 
have  been  placed  since  the  close  of  the  1915 
irrigation  season  and  another  IV2  miles  will 
be  lined  before  the  season  for  1916  opens. 
It  is  estimated  that  this  will  reduce  the 
losses  in  the  system  to  less  than  15  per  cent 
for  the  season  of  1916.  The  capacity  of  the 
canals  concrete  lined  has  varied  from  1  cu. 
ft.  per  second  up  to  140  cu.  ft.  per  second. 

The  seepage  conditions  on  the  Okanogan 
project  are  typical  of  a  large  number  of 
irrigation  systems  throughout  the  West. 
Sooner  or  later,  when  the  water  becomes 
scarcer  and  more  valuable,  similar  steps 
will  be  taken  on  these  systems,  not  only  to 
conserve  the  water  supply  but  also  to  safe- 
guard crops  that  would  be  injured  by  a 
lack  of  water  caused  by  a  serious  break  in 
the  canal,  which  always  occurs  when  the 
need  for  water  is  greatest  and  the  canals 
are  working  to  their  maximum  capacity. 

The  work  of  placing  the  concrete  lining 
on  the  Okanogan  project  was  started  in  the 
fall  of  1911  and  has  been  carried  on  in  the 
spring  and  fall  since  that  time.  On  ac- 
count of  having  to  do  the  work  during  the 


non-irrigation  season,  the  time  available  in 
which  concrete  can  be  laid  with  safety  from 
frost  is  reduced  to  3V2  months  for  each 
year.  The  work  was  not  pushed  the  first 
two  years  on  account  of  the  high  cost  of 
getting  cement  in  without  railroad  trans- 
portation. At  that  time  cement  on  the 
work  cost  from  $6  to  $7  per  barrel.  The 
Great  Northern  Railroad  was  completed  in 
1913,  and  the  cost  of  cement  on  the  work 
was  reduced  to  $3  per  barrel  and  has  been 
reduced  as  low  as  $2  since  that  time. 

The  methods  and  costs  for  1911  and 
1912  are  not  given,  but  the  methods  were 
similar  and  the  costs  higher  than  those  for 
1913-15,  when  the  writer  had  charge  of 
both  the  engineering  and  superintendence 
of  this  work  under  the  supervision  of  the 
project  manager. 

Design  of  Canals 

In  the  original  designs  most  of  the  canals 
were  built  with  1  on  1^/2  slopes  on  the 
upper  portions  of  the  project  and  1  on  2 
side  slopes  on  the  lower  or  sandier  portions 
of  the  project.  A  friction  factor  of  w  = 
0.025  was  used  in  designing  the  unlined 
canals;  a  factor  of  w  =  0.015  was  found 
to  be  safe  for  concrete  lining.  The  canals 
as  already  built  and  in  operation  were  gen- 
erally too  large  for  lining  without  back- 
filling. A  plaster  lining  11/2  in.  thick  was 
decided  upon,  with  a  backfill  of  sand  and 
gravel  of  at  least  3  in.  on  the  bottom  and 
side  slopes. 

The  side  slopes  of  the  lining  in  most 
cases  were  made  1  on  11/2,  but  some  1  on  1 
lining  was  placed  in  the  smaller  ditches. 
On  canals  which  had  been  constructed  with 
a  bottom  width  of  3  ft.  or  wider,  and  side 
slopes  1  on  1^/2,  the  amount  of  backfill  re- 
quired was  from  4  to  8  in.  deep,  depending 
on  the  size  of  the  canal.  For  canals  with 
side  slopes  of  1  on  2  the  backfill  was  some- 
times 2  ft.  deep  near  the  top  of  the  lining. 
This  occurred  only  in  sandy  sections  where 
the  cost  of  the  backfilling  was  compara- 
tively cheap.  On  the  smaller  canals  the 
amount  of  backfill  required  varied  from  3 
to  6  in.  in  depth. 

In  designing  the  cross-section  a  berm 
from  4  to  6  in.  wide  was  made  on  all  lin- 
ing. This  berm  serves  the  double  purpose 
of  strengthening  the  top  of  the  lining,  and, 
by  backfilling  on  top  of  it,  prevents  surface 
water  from  getting  under  the  lining  and 
fillirg  up  the  backfill.  In  warm  weather 
this  would  do  no  harm,  but  during  the  early 
spring,  when  the  snow  melts,  a  thaw  dur- 
ing the  day,  followed  by  a  hard  freeze  at 
night,  will  freeze  the  water  in  the  backfill 
before  it  has  had  time  to  drain  away,  caus- 
ing the  lining  to  heave  and  crack. 

Where  the  ditch  is  all  in  fill  a  4-in.  berm 
has  been  used  with  good  results,  but  on 
sidehills,  where  there  is  considerable  sur- 
face drainage  into  the  canal,  experience  has 
indicated  the  need   of  a  wider  berm,   and 
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here  a  6-in.  berm,  well  backfilled  on  top,  has 
proved  very  satisfactory. 

When  well-defined  drainage  channels 
entered  the  canal  they  were  taken  care  of 
by  lowering  the  side  of  the  lining  from  4 
to  6  in.  for  a  short  distance,  and  widening 
the  berm  to  1  ft.,  so  that  the  water  could 
get  into  the  canal  without  washing  down 
and  getting  under  the  lining.  Where  neces- 
sary, pipe  and  rock  drains  have  been  made 
through  the  lower  bank  of  the  canal  to 
drain  the  backfill. 

Grade  and  Alignment 

The  center  lines  of  the  canals  were  run 
with  a  transit  and  stakes  set  every  10  ft. 
These  stakes  were  then  driven  to  grade  and 
care  taken  to  keep  them  in  line,  as  the  same 
stakes  were  used  for  line  and  grade.  The 
hubs  were  set  on  the  grade  of  the  top  of 
the  backfill  so  that  a  template  could  be  set 
and  centered  on  these  hubs  to  act  as  a  guide 
in  placing  the  backfill.  By  setting  the 
grades  this  way  it  is  not  necessary  to  move 
them  when  the  lining  is  placed.  After  the 
backfill, had  been  placed  and  flooded,   and 


foreman  to  see  that  the  men  handling  the 
template  used  care  in  centering  and  leveling 
it  on  each  hub  and  also  to  see  that  the 
template  was  held  vertical  and  at  right 
angles  to  the  center  line  of  the  canal.  This 
is  very  important  on  sharp  curves,  if  a 
good  job  is  to  be  obtained. 

Hauling  and  Placing  of  Backfill 

The  irrigable  lands  of  the  Okanogan 
project  are  underlaid  with  sand  and  gravel 
to  an  unknown  depth.  The  soil  is  from  1  to 
10  ft.  deep,  probably  averaging  2  ft.,  and 
below  this  lies  sand  and  gravel  which  has 
been  deposited  in  various  slopes  and  posi- 
tions, so  that  it  is  almost  impossible  to  tell 
what  grade  of  material  will  be  encountered 
without  digging  test  pits  at  very  close  inter- 
vals. A  good  grade  of  sand  and  gravel  can 
be  found  along  the  canals  at  irregular  inter- 
vals. It  is  seldom  necessary  to  haul  either 
sand  or  gravel  more  than  1  mile  for  back- 
fill material  or  aggregate  for  concrete. 

The  backfill  material  was  hauled  and 
dumped  on  both  sides  of  the  canal,  wher- 
ever possible,  in  order  to  save  passing  it 
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the  placing  crew  helped  the  teamster  to 
dump  his  load,  as  dump  boards  were  used 
entirely  on  this  work.  No  dump  wagons 
were  employed  as  the  teams  were  all  hired 
from  water  users  and  they  used  their  farm 
wagons  fitted  up  with  dump-boards  of  1- 
cu.  yd.  capacity. 

In  placing  the  material  3  men  with  a 
template  went  ahead  and  at  each  grade  hub 
they  put  the  backfill  in  up  to  grade  just 
even  with  the  template  all  around.  These 
3  were  followed  by  from  3  to  6  others  and 
the  sub-foreman,  who  filled  in  between  the 
hubs  until  the  slope  projected  inward  a 
little  beyond  the  template  line.  The  sub- 
foreman  worked  with  his  men  and  used  his 
judgment  as  to  how  much  extra  material 
was  needed  after  flooding  prior  to  the  con- 
crete lining  work.  For  a  backfill  6  in.  deep 
it  was  usually  necessary  to  place  about  GVi 
in.  of  sand  and  gravel  mixed  or  7  in.  of 
coarse  sand.  Where  the  backfill  material 
could  be  taken  out  of  the  upper  bank,  which 
was  possible  on  about  one-third  of  the  work, 
one  sub-foreman  could  handle  30  men  to 
good  advantage.  Each  man  was  given  a  10- 
ft.  section  to  fill  and  the  foreman  checked 
up  each  section  as  it  was  finished  and  sent 
the  man  ahead.  In  this  way  no  slack  work 
was  done  and  no  unnecessary  material  was 
put  into  the  canal  that  would  have  to  be  re- 
moved when  finishing. 

Flooding  and  Finishing  Backfill 

After  a  section  which  was  to  be  lined  had 
all  been  backfilled  it  was  flooded  as  near  to 


K'     before  the  final  finishing  to  neat  lines  pre- 
^     paratory    to    plastering,    the    grades    and 
alignment  were  checked. 

When  new  canals  were  constructed  with 
the  idea  of  lining  immediately,  they  were 
excavated  to  neat  lines  and  a  minimum 
thickness  of  3  in.  of  backfill  placed.  But 
where  canals  had  been  in  use  it  was  neces- 
sary to  cut  off  the  overhanging  sod  berms, 
even  where  the  cross-section  was  being  re- 
duced, in  order  to  guard  against  any  set- 
tling away  of  the  backfill  under  these  over- 
hanging berms. 

Working  Crew 

The  crew  for  this  work  consisted  of  a 
foreman  with  from  10  to  20  laborers,  de- 
pending on  the  size  of  the  ditch  and  the 
amount  of  material  that  was  required  to  be 
moved.  The  efficiency  of  the  crew  was  con- 
siderably reduced  if  the  men  were  strung 
out  over  a  long  section  of  canal. 

In  determining  the  amount  of  material 
to  be  removed,  if  any,  two  men  worked 
ahead  with  a  template  to  which  a  carpen- 
ter's level  was  attached.  They  excavated 
trenches  at  each  grade  hub,  these  trenches 
being  taken  out  to  the  neat  lines  of  the  sec- 
tion, as  it  should  be  before  the  backfill  is 
placed.  The  excess  material  between  the 
trenches  was  removed  by  the  remainder  of 
the  crew,  each  man  taking  a  10-ft.  section, 
which  kept  the  crew  as  nearly  together  as 
it  was  possible  for  them  to  work  to  advan- 
tage and  tended  to  increase  the  efficiency 
of  the  crew  by  making  it  easier  for  the 
foreman  to  check  up  the  quality  and  quan- 
tity of  each  man's  work.  No  straight-edge 
was  used  on  this  work,  as  extreme  accuracy 
was  not  necessary.    It  was  the  duty  of  the 
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across  by  hand.  Where  necessary,  tem- 
porary bridges  were  constructed  for  the 
purpose  of  getting  the  material  dumped  on 
both  sides  of  the  canal  and  they  also  saved 
considerable  time  in  getting  equipment  and 
other  material  back  and  forth  along  the  cut 
where  the  banks  were  too  narrow  for  teams 
to  turn. 

On  account  of  the  small  yardage  handled 
from  each  pit  it  seldom  paid  to  build  a 
loading  trap,  so  that  most  of  the  material 
was  loaded  by  hand.  Fl-om  6  to  12  shovelers 
under  a  sub-foreman  were  employed  in  the 
pit,  depending  on  the  room  available  and 
the  grade  of  material  being  handled.  Each 
teamster  helped  to  load  his  own  wagon.  On 
account  of  lack  of  roads  to  haul  over  and 
hard  places  to  get  into  only  1  cu.  yd.  was 
hauled  per  load.  The  average  length  of  haul 
for  this  material  was  about  %  mile. 

When  the  backfill  was  hauled  the  size  of 
the  placing  crew  varied  from  6  to  12  men, 
under  a  sub-foreman,  the  size  depending  on 
the  amount  of  material  available  and 
whether  it  could  be  dumped  on  one  or 
both  sides.  Where  the  amount  of  backfill 
required  was  available  it  was  necessary  for 
the  placing  crews  to  keep  well  up  with  the 
hauling  in  order  to  avoid  a  shortage  or  over- 
supply  of  material  in  any  one  place.  One  of 


the  top  of  the  canal  as  safety  would  permit. 
Where  there  were  no  permanent  checks  sack 
dams  were  built  at  regular  intervals  and 
the  water  was  backed  up  in  this  manner. 
The  distance  between  these  dams  varied 
from  200  to  1000  ft.,  being  governed  by  the 
slope  of  the  canal.  Only  a  small  amount  of 
water  was  used  in  flooding  and  this  was  let 
in  slowly  to  avoid  washing  the  backfill  down 
from  the  slopes.  The  dams  were  all  con- 
structed before  the  water  was  admitted,  and 
after  the  first  dam  was  full  the  water  was 
allowed  to  run  over  the  top  so  that  the  first 
section  could  be  soaking  while  the  lower 
sections  were  being  filled.  After  the  upper 
section  had  been  soaked  a  couple  of  hours 
the  work  of  taking  down  the  dams  or  lower- 
ing the  checks  was  started,  the  upper  dam 
being  taken  down  first.  This  was  done 
slowly  so  as  not  to  release  too  much  water 
and  wash  the  backfill  in  the  lower  sections 
or  cause  the  water  to  be  lowered  too  fast 
above  the  dam,  as  this  had  a  tendency  to 
make  the  backfill  slough  down  off  the  slopes 
if  there  v/as  a  large  proportion  of  sand  in 
the  material  used  for  that  purpose. 

After  the  water  had  drained  out  the  fin- 
ishing was  started  as  soon  as  possible, 
usually  the  next  day.  This  work  was 
handled  by  a  crew  of  from  12  to  15  men. 
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under  a  sub-foreman,  who  were  organized 
as  follows:  Three  men  went  ahead  with  a 
template,  which  was  fitted  with  a  carpen- 
ter's level.  This  template  was  the  exact  size 
of  the  neat  section  of  the  canal  before  the 
lining  was  placed.  It  was  centered  and 
leveled  over  each  hub  and  set  at  right 
angles  with  the  center  line  of  the  canal. 
Then  thin  strips,  usually  1  x  2  in.  or  1  x  3 
in.,  were  inserted  under  each  side  of  the 
template  for  the  straight-edge  to  slide 
upon.  These  strips  were  2  in.  longer  than 
the  sides  of  the  template  and  the  upper 
ends  were  set  flush  with  the  top  of  the  tem- 
plate, the  bottom  ends  being  pressed  into 
the  backfill  so  as  to  hold  them  in  place.  The 
strips  were  then  firmly  embedded  in  the 
backfill  by  tamping  the  material  under  and 
against  them  with  shovels.  As  soon  as  this 
had  been  completed  the  template  crew 
moved  the  template  on  to  the  next  hub  and 
so  on  down  the  canal,  suflScient  strips  being 
provided  for  25  or  30  hubs.  The  rear  hubs 
were  carried  ahead  as  the  straight-edging 
was  completed. 

Straight-Edges  Smooth  Sides 

As  soon  as  the  template  crew  was  out  of 
the  way  two  straight-edge  crews  were 
started.  These  crews  consist  of  three  men 
each,  one  crew  working  on  either  side  of 
the  canal.  The  straight-edges  were  made 
of  2  X  4-in.  by  12-ft.  pieces,  planed  smooth 
on  all  four  sides.  One  man  worked  on  each 
end  of  the  straight-edge  and  the  third  man 
stood  between  with  a  shovel  and  removed 
the  excess  material  away  from  the  bottom, 
when  necessary,  and  filled  up  any  hollow 
places  that  occurred  on  the  slopes  as  the 
straight-edging  was  done.  The  straight 
edge  was  run  flat  the  first  time  and  the  last 
couple  of  times  it  was  run  on  edge  to  take 
out  any  bow  in  the  slopes. 

After  the  side  slopes  had  been  straight- 
edged  down  so  that  they  were  in  the  same 
plane  as  the  strips  that  had  been  placed  by 
the  template  crew,  the  straight-edge  was 
set  on  top  of  the  strips  and  pressed  back  on 
the  berm  so  as  to  leave  the  top  of  the  berm 
level  and  smooth,  at  least  6  in.  wide,  and  on 
the  same  grade  as  the  top  of  the  strips.  On 
narrow-bottom  canal  one  straight-edge 
crew  worked  two  or  three  sections  ahead  of 
the  other,  on  the  opposite  side,  so  that  they 
would  not  interfere  by  being  in  each  other's 
way. 

Excess  Material  Removed 

Following  the  straight-edge  crews  were 
from  3  to  6  shovelers  who  took  the  excess 
material  out  of  the  bottom  of  the  canal  and 
away  from  the  edge  of  the  berm  and  leveled 
the  bank  ready  for  laying  running  boards. 
On  canals  with  a  bottom  width  of  4  ft.  or 
less  no  attempt  was  made  to  straight-edge 
the  bottom,  but  the  shovelers  were  followed 
by  a  man  with  a  square  point  shovel  who 
leveled  up  the  bottom  and  squared  up  any 
rounding  corners  at  the  junction  of  the 
bottom  and  side  slopes.  This  work  is  impor- 
tant, as  any  rounding  corners  which  may 
be  left  will  hold  the  bottom  of  the  plas- 
terer's straight-edge  out  and  cause  a  kink 
in  the  alignment  of  the  side  slope  at  this 
point  and  in  addition  will  make  the  lining 
thicker  and  cause  a  waste  of  material.  If 
these  kinks  occur  at  frequent  intervals  they 
will  set  up  cross  currents  in  the  canal  and 
reduce  its  capacity  to  a  very  appreciable 
extent.  This  is  more  particularly  true  of 
small  canals  having  a  steep  grade  and  a 
high  velocity. 

(To  be  concluded.) 


Irrigation   Laws    Developed 
in  California 

Radical  Changes  Have  Been  Made  Since  the 

First   Legislation  Was  Passed  in   1887 — 

Irrigable  Land  Now  21,000,000  Acres 

AFTER  thirty  years'  experience  with 
irrigation  projects,  California  has 
tried  out  and  improved  irrigation  district 
laws  until  a  system  has  been  developed 
which  in  recent  years  has  been  frequently 
copied  by  other  states.  A  considerable 
number  of  large  irrigation  districts  have 
been  well  established  and  are  now  operat- 
ing successfully.  Among  these  are  the 
Modesto,  Turlock,  Oakdale,  South  San 
Joaquin  and  Alta  districts.  Numerous 
smaller  districts  are  none  the  less  active, 
and  a  great  many  others  are  now  in  process 
of  organization.  Each  district  is  a  polit- 
ical entity  and  is  recognized  as  a  political 
subdivision  of  the  state. 

The  laws  authorizing  the  organization  of 
these  districts  have  undergone  radical 
changes  since  the  first  irrigation  law  was 
passed  in  1887,  but  their  constitutionality 
and  the  validity  of  the  bonds  they  issue  has 
been  upheld  by  test  cases  carried  through 
to  the  United  States  Supreme  Court.  As 
the  law  now  stands,  before  an  irrigation 
district  can  be  organized  in  California,  the 
state  engineer  must  approve  the  adequacy 
of  the  water  supply  and  the  plans  outlined 
for  the  irrigation  system;  the  county  board 
of  supervisors  in  which  each  district  is 
located  must  authorize  the  organization  of 
the  district,  and  the  voters  are  allowed  to 
exercise  full  governing  power  over  its 
affairs. 

Legal  Status 

Except  for  purposes  of  organization, 
there  is  in  California  little  difference  be- 
tween a  school  district  and  an  irrigation 
district.  The  payment  of  principal  and 
interest  in  both  instances  is  assured  by 
the  sovereign  power  of  taxation.  All  bonds 
of  the  irrigation  districts  are  rated  as  legal 
investments,  and  under  the  ruling  of  the 
Treasury  Department  the  income  from 
these  bonds  is  exempt  from  all  state  taxa- 
tion, as  well  as  from  federal  income  tax, 
and  individuals  need  not  report  the  income 
derived  therefrom. 

The  board  of  directors  of  each  irriga- 
tion district  has  power  to  levy  taxes  to 
meet  principal  and  interest  in  all  outstand- 
ing bonds,  and  this  tax  ranks  on  a  par  with 
all  taxes  raised  for  city  and  school  district 
purposes.  The  bonds  for  each  district 
comprise  a  direct  first  charge  on  all  real 
estate  in  their  respective  boundaries.  Tax 
records  show  that  of  the  $5,379,037  levied 
in  this  manner  only  0.4  per  cent  were 
allowed  to  become  'delinquent.  This  per- 
centage is  less  than  that  in  many  Cali- 
fornia cities.  Of  the  $12,000,000  of  irriga- 
tion bonds  issued  in  California  since  1897 
there  has  been  no  default  in  the  payment 
of  principal  and  interest. 

Irrigable  Areas 

It  is  estimated  that  the  total  area  of 
land  in  California  susceptible  of  irrigation 
is  about  20,865,000  acres.  Experiment.s  re- 
ported by  state  and  federal  research  bu- 
reaus state  that  these  lands  require  from 
1  ft.  to  5  ft.  in  depth  of  water  applied  each 
year  to  obtain  the  best  results.  The  quan- 
tity varying,  of  course,  with  the  soil,  kind 
of  crops,  locality,  etc.  Compared  to  these 
irrigable  areas,  reports   of  the  geological 


survey  and  the  state  engineering  depart- 
ment indicate  the  total  average  flow  of  all 
streams  of  the  state  to  be  annually  about 
60,000,000  acre-feet,  or  nearly  3 '  ft.  per 
annum  for  all  arid  lands. 

The  Central  Irrigation  district,  which 
was  the  first  to  be  formed  in  California, 
was  organized  in  1887.  It  voted  bonds  for 
$750,000  and  involved  an  area  of  156,550 
acres.  This  district  and  a  number  of  others 
which  followed  in  rapid  succession  in  the 
next  four  years  were  not  successful.  The 
lack  of  success,  however,  was  not  because 
irrigation  was  not  required  on  their  lands, 
or  because  the  projects  were  not  feasible, 
but  rather  because  of  the  loose  manner  of 
doing  business  and  internal  opposition. 
For  example,  in  the  $80,000  bond  election 
affecting  13,000  acres  of  land  in  the  Kraft 
district  unanimous  approval  was  given  to 
the  proposed  issue.  The  total  number  who 
voted  at  the  election,  however,  was  nine. 

In  the  past  15  years  62  irrigation  dis- 
tricts have  been  formed  in  California,  in- 
volving a  total  area  of  almost  3,000,000 
acres,  and  under  the  recent  amendments  to 
irrigation   district  laws  there  has  been   a 


Upper  Pit  River  baain 180,000  acres 

Feather  River  basin 

(Alpine  valleys  and  hills) 158,000  acres 

Foothills 565,000  acres 

Sacramento  Valley 2,400,000  acres 

Scattering    2,000  acres 

Total    3,305,000  acres 


very  great  increase  of  activity  in  the 
formation  of  new  districts.  Residents  of 
the  Anderson-Cottonwood  district  of  Shasta 
County,  which  is  in  the  Sacramento  River 
basin,  are  just  completing  the  organization 
of  a  district  which  includes  30,000  acres  of 
irrigable  land.  A  bond  indebtedness  of 
$400,000  has  been  voted  to  purchase  water 
rights  and  construct  an  elaborate  system 
of  ditches.  The  Imperial  Valley  Irrigation 
District  in  southern  California  is  probably 
the  largest  and  most  important  ever  or- 
ganized in  the  West.  An  account  of  the 
transaction  involving  $3,500,000,  whereby 
the  district  took  over  the  properties  of  the 
California  Development  Company,  ap- 
peared on  page  707  of  the  Engineering 
Record,  issue  of  Dec.  4,  1915.  The  Car- 
michael  and  Paradise  districts  in  the 
northern  part  of  the  state  are  both  seek- 
ing to  perfect  their  own  organizations, 
and  the  West  Side  Irrigation  District  at 
Tracy  will  vote  upon  a  bond  issue  at  an 
early  date. 

The  reclamation  service  co-operating 
with  state  authorities  has  reported  that  the 
Iron  Canyon  project  on  the  Sacramento 
River  would  permit  of  storing  600,000  acre- 
feet  of  water  for  irrigation  and  power. 
This  project,  if  consummated,  would  be- 
come a  factor  in  flood  control  that  would 
affect  the  lower  reaches  of  the  river.  Other 
dam  sites  in  the  mountains  have  been  ex- 
amined by  the  reclamation  service,  whose 
total  storage  capacity  is  estimated  to  be 
7,000,000  acre-feet. 


A  Standard  Score  Card  has  been  issued 
by  the  Utah  School  Buildings  Commission 
for  the  use  of  inspectors  of  school  buildings 
in  the  State.  All  the  desired  information 
is  classified  and  the  inspector  simply  rates 
the  conditions  found  on  the  basis  of  ten  as 
perfect.  Details  for  inspection  are  given  in 
thirty-six  items,  under  the  following  main 
divisions:  site,  building,  class  rooms,  cloak 
rooms,  heating  apparatus,  ventilation,  toi- 
lets and  water  supply,  and  janitor  service. 
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National  Defense— For  Engineer  and  Contractor 

Seventh  Article  in  Series  Describing  Demolitions  with  Fire 
and  Explosives  and  Methods  of  Conducting  Siege  Operations 

By  Major  P.  S.  BOND 
Corps  of  Engineers,  U.  S.  Army 


DEMOLITION  is  always  an  important 
accessory  of  tactical  operations.  It 
serves  to  hamper  the  movements  of  the 
enemy,  to  frustrate  his  plans  and,  by  the 
removal  of  obstacles,  it  facilitates  the  oper- 
ations of  our  own  forces.  Demolition  on  a 
large  scale,  except  in  emergency,  should 
not  ordinarily  be  permitted  without  the 
express  order  of  a  responsible  commander, 
as  otherwise  military  expediency  may  de- 
generate into  vandalism.  Ill-timed  or  pre- 
mature destruction  may  involve  very  unfor- 
tunate consequences. 

Fire  and  Explosives 

As  in  all  the  operations  of  war,  so  in  mili- 
tary demolition  there  is  demanded  adequate 
results  'in  the  minimum  of  time.  Demoli- 
tion is  the  particular  function  of  the  engi- 
neer troops,  but  as  it  may  be  required  at 


ods;  (b)  unaffected  by  ordinary  variations 
of  moisture  and  temperature;  (c)  not  un- 
duly sensitive  to  shock  in  handling,  trans- 
portation, etc.;  (d)  not  unduly  difficult  to 
detonate;  (e)  quick  enough  to  give  good 
results  even  when  unconfined;  (f)  conve- 
nient in  form  and  consistency  for  trans- 
portation and  use  under  field  conditions. 

These  requirements  call  for  a  high  ex- 
plosive of  medium  strength,  solid  in  con- 
sistency, and  put  up  in  damp-proof  pack- 
ages of  standard  size.  A  number  of  com- 
mercial explosives  meet  these  requirements 
fairly  well,  and  none  is  invariably  preferred 
to  the  exclusion  of  all  others.  It  will  be  a 
question,  usually,  as  to  which  can  be  most 
readily  obtained  in  sufficient  quantity. 
Among  these  explosives  are  gun-cotton, 
nitro-glycerine,  dynamite,  jovite,  the  pic- 
rates,  fulminates,  Sprengel  safety  mixtures, 


earth  or  mud.  If  tamping  is  impracticable 
the  charges  must  be  increased.  Skill  in 
placing  the  charge  will  greatly  increase  its 
effect.  Several  small  charges  judiciously 
distributed  will  often  produce  better  re- 
sults than  one  large  charge,  but  care  must 
be  taken  to  insure  simultaneous  detona- 
tion. 

How  Structures  Are  Demolished 

In  the  case  of  an  important  demolition 
a  reconnaisance  or  examination  should,  if 
practicable,  be  made  to  determine  the  ex- 
tent of  the  destruction  required  and  the 
easiest,  surest  and  most  expeditious  man- 
ner of  accomplishing  it  with  the  men  and 
equipment  available.  The  damage  inflicted 
should  be  sufficient  for  the  purpose  in  view 
and  no  more.  If  the  purpose  is  merely  to 
delay  for  a  short  period  the  use  of  a  certain 
bridge  it  may  be  sufficient  to  remove  the 
deck  instead  of  destroying  the  trusses.  A 
telegraph  line  may  be  temporarily  inter- 
rupted by  cutting  the  wires,  but  for  com- 
plete demolition  the  poles  should  be  cut 
down  and  burned.  In  the  case  of  rail- 
roads, which  are  frequently  attacked,  it  is 
easier  to  demolish   a  bridge  than  to  tear 


DOUBLE  LOCK   SPAR   BRIDGE  CONSTRUCTED  ENTIRELY   OF   MATERIALS   OBTAINED   AT   SITE   AND   DEMOLISHED    SOON    AFTERWARDS   BY     AN  EXPLOSIVE  CHABGE 


any  time  in  any  part  of  the  theater  of  war 
all  troops  are  now  equipped  with  demolition 
outfits.  These  outfits  must  necessarily  be 
simple,  light  and  portable,  while  capable  at 
the  same  time  of  producing  powerful  ef- 
fects. The  means  of  demolition  best  adapted 
to  military  requirements  are  fire  and  ex- 
plosives. The  former  requires  no  equip- 
ment, the  latter  provides  a  powerful  instru- 
ment of  light  weight. 

Demolitions  are  frequently  accomplished 
by  the  fire  of  high  explosive  shells  from 
large  guns.  Indeed,  for  the  destruction  of 
hostile  fortifications  and  obstacles  protected 
by  the  hostile  fire,  this  will  often  be  the 
only  practicable  means.  It  is,  however,  al- 
ways expensive  and  often  uncertain  and 
inapplicable.  Where  it  is  possible  to  place 
charges  of  explosive  judiciously,  greater, 
more  certain  and  more  prompt  results  can 
usually  be  obtained. 

The  advances  made  in  recent  years  in  the 
manufacture  of  high  explosives  have  placed 
a  powerful  weapon  in  the  hands  of  the  mili- 
tary. But  knowledge  and  experience  in  the 
effective  practical  use  of  explosives  is  not 
common,  and  it  is  very  important  that  all 
officers,  and  especially  engineer  officers, 
should  be  fully  instructed  in  practical  demo- 
lition. An  explosive  for  military  demoli- 
tions should  be:    (a)   Stable  for  long  peri- 


gunpowder.  Dynamite  is  the  most  com- 
mon commercial  explosive  and  is  well 
adapted  to  military  uses.  Nitro-glycerine 
is  dangerous  in  handling  and  transportation 
because  of  its  liquid  form.  The  fulminates, 
particularly  mercury  fulminate,  are  espe- 
cially useful  as  detonators  for  other  ex- 
plosives because  of  the  abruptness  and  vio- 
lence of  their  action.  They  are  accordingly 
extensively  used  for  caps,  primers,  etc. 

Explosion  is  produced  by  detonation,  for 
which  purpose  a  small  cap  or  primer  of  ful- 
minate is  inserted  in  the  charge.  The  cap 
may  be  fired  by  means  of  a  powder  fuse  or 
by  electricity.  The  latter  is  the  preferred 
method,  but  requires  a  magneto-electric  ex- 
ploder and  lead  wires.  If  these  are  not 
available  the  fulminate  may  be  ignited  by 
means  of  a  powder  fuse.  Two  classes  of 
fuse  are  employed,  time  and  instantaneous. 
They  are  distinguished  by  the  color  of  their 
wrappings.  Time  fuse  burns  at  the  rate 
of  about  3  ft.  per  minute;  instantaneous 
fuse,  120  ft.  per  second.  Caps  and  fuse 
must  be  kept  away  from  other  explosives. 

Charges  should  be  tamped  in  some  man- 
ner whenever  this  is  practicable,  as  their 
effect  is  thus  greatly  increased.  Timbers 
should  be  bored  to  receive  the  charge  when 
practicable.  Charges  placed  to  destroy 
concrete,  steel,  etc.,  should  be  tamped  with 


up  track,  but  it  is  much  more  difficult  to 
repair  the  damage  in  the  former  case.  It 
is  as  easy  to  remove  a  rail  on  a  curve  as 
on  a  tangent,  but  it  takes  more  time  to 
prepare  and  place  a  curved  rail.  The 
proper  charges  of  explosives  to  accomplish 
certain  results  have  been  determined  by 
experiment  and  are  given  in  the  manuals. 
They  serve  as  .a  useful  guide,  but  cannot 
take  the  place  of  experience  and  good  sense. 

The  following  notes  will  indicate  the 
methods  employed  in  some  of  the  impor- 
tant military  demolitions : 

All  timber  structures  may  be  destroyed 
by  fire.  For  rapid  work  they  may  be 
sprinkled  with  coal  oil,  tar,  or  other  inflam- 
mable liquid  before  ignition.  Framed 
structures  of  wood  or  steel  may  be  de- 
stroyed by  attacking  the  weakest  members 
of  the  framing.  In  a  truss  bridge  the 
chords  may  be  cut  at  their  thinnest  points. 
Bridges  are  most  effectively  demolished  by 
overthrowing  their  piers  or  abutments, 
which  wrecks  the  entire  structure.  The 
most  vulnerable  points  of  roads  and  rail- 
roads are  the  important  bridges  or  via- 
ducts. Railroads  may  also  be  attacked  at 
culverts  and  tunnels.  If  these  vulnerable 
points  cannot  be  reached,  railroads  may  be 
interrupted  by  removing  rails,  preferably 
on  curves.    A  fire  is  made  of  the  ties,  the 
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rails  placed  therein  and  twisted  while  hot. 
An  entire  section  of  track  may  be  removed 
by  opening  the  joints  at  each  end,  loosen- 
ing the  ballast  and  then  overturning  the 
section.  It  is  best  to  select  an  embank- 
ment and  throw  the  loosened  section  down 
the  slope.  Railroads  may  be  crippled  by 
removing  or  wrecking  the  rolling  stock, 
especially  locomotives,  by  demolishing 
switches  and  water  tanks.  It  is  generally 
better  to  wreck  the  road  at  several  points 
rather  than  to  concentrate  the  work  of  de- 
struction in  one  locality. 

Highways  are  very  difficult  to  destroy, 
but  the  passage  of  vehicles  may  be  inter- 
rupted by  digging  trenches  across  them, 
by  firing  land  mines  in  the  surface  or 
filling  deep  cuts  with  debris.  Buildings 
may  be  demolished  by  closing  all  openings 
and  firing  a  large  charge  in  a  central  posi- 
tion. Telegraph  lines  may  be  interrupted 
by  cutting  the  wires,  but  for  complete 
demolition  the  poles  should  be  cut  down 
and  burned,  which  also  destroys  the  cross 
arms  and  insulators.  At  stations  the  in- 
struments are  removed  or  demolished  and 
the  records  seized. 

Woods  are  rendered  useless  as  cover  by 
fire  or  by  cutting  down  the  trees  with 
tools  or  explosives,  lopping  off  the  branches 
and  throwing  them  into  ravines.  The 
trunks  may  be  left  on  the  ground  and  it  is 
neither  necessary  nor  practicable  to  re- 
move the  stumps,  as  it  takes  too  much 
time. 

Masonry  arches  may  be  attacked  by  ex- 
plosives at  the  haunches  or  crown.  In  a 
multiple  arch  bridge  the  destruction  of  a 
pier  involves  the  two  adjacent  arches. 
Locks  are  rendered  useless  by  destroying 
the  gates  or  filling  valves.  Supplies  and 
materials  of  all  kinds  are  ordinarily  de- 
stroyed by  fire,  after  sprinkling  them  with 


cult  to  destroy.  They  may  be  cut  with 
nippers  under  cover  of  darkness  or  behind 
a  steel  shield.  The  process  will  usually  be 
accompanied  by  heavy  loss  of  life.  Often 
it  will  be  better  to  bridge  over  the  obstacle 
with  bundles  of  brush,  hurdles,  plants, 
sections  of  board-walk  specially  prepared, 
etc. 

Siege  Operations 

The  increasing  power  of  modern  fire- 
arms has  tended  toward  the  obliteration  of 
the  sharp  distinction  between  siege  and 
field  operation.  Important  localities  whose 
strategical  value  can  be  foreseen  are 
still  fortified,  however,  in  times  of  peace. 


use.  The  fire  of  the  defenders  and  their 
protection  will,  therefore,  be  more  effective 
than  is  possible  with  less  formal  prepara- 
tion. 

Such  fortifications  must  generally  be 
thoroughly  demolished  before  their  defend- 
ers can  be  dislodged,  and  for  this  purpose 
guns  of  large  caliber,  hurling  great  charges 
of  explosives,  are  required,  coupled  often 
with  extensive  mining  operations  such  as 
have  been  described  in  a  previous  article 
of  this  series. 

Reducing  a  Fortress 

The  first  step  in  the  reduction  of  such  a 
fortress,    which    should   be  carried   out   if 


Photo.    Prens   Itlunt.    Cty. 
THE  BARBED  WIRE  ENTANGLEMENT  HAS  PROVED  TO  BE    AN    EFFECTIVE    MILITARY   OBSTACLE  —  IN    THIS 
PICTURE  GERMAN    TROOPS   WITH    WIRE    CUTTERS   ARE  ENDEAVORING  TO  REMOVE  THE  OBSTRUCTION 


Such  defensive  works  are  very  elaborate 
and  of  great  strength  and  they  are  pro- 
vided with  every  conceivable  device  and 
facility  for  resisting  attack.  An  assault 
upon  them  has  little  prospect  of  success 
unless  the  works  have  been   at  least  par- 


I'hotft.  Vnftcriffifxi  rf  Underwood 
THIS   MACHINE  WAS   HAULED  BY  THE  RUSSIAN   ARMY    TO    TEAR    UP    THE    ROADS    OVER    WHICH    THEY 
WERE   RETREATING    AND    MAKE    THEM    IMPASSABLE  FOR  THE   PURSUING   GERMANS 


inflammable  liquid,  or  mixing  inflammable 
and  non-inflammable  materials. 

Barbed  Wire  Entanglements 

Obstacles  placed  in  front  of  trenches  are 
very  difficult  to  destroy  because  they  are 
deliberately  constructed  with  that  end  in 
view  and  are  under  the  fire  of  the  defend- 
ers of  the  trenches.  They  are  often  de- 
molished by  shells  and  grenades,  but  such 
methods  are  slow,  expensive  and  unsatis- 
factory. Wire  entanglements  are  the  most 
effective  of  all  obstacles  and  the  most  diffi- 


tially  demolished,  inasmuch  as  they  present 
great  physical  obstacles  and  afford  such 
thorough  shelter  to  the  defenders  that  it 
is  difficult  to  shake  their  morale  or  dimin- 
ish the  effectiveness  of  their  fire  by  means 
of  rifles,  machine  guns  or  light  field  guns. 
The  defenders  will  also  be  provided  with 
ordnance  of  the  most  powerful  types,  they 
will  be  intimately  acquainted  with  the  fore- 
ground, which  is  specially  prepared  in  ad- 
vance to  embarrass  the  attack,  and  they 
will  possess  large  supplies  of  ammunition 
and  excellent  facilities  for  its  storage  and 


practicable,  will  be  to  cut  off  its  supply  and 
reinforcements  as  well  as  its  communica- 
tion with  the  outside  world  by  surrounding 
the  place  with  a  line  of  troops.  This  is 
called  the  line  of  investment.  It  should 
generally  be  drawn  as  close  to  the  fortress 
as  the  effectiveness  of  the  defenders'  fire 
will  permit.  It  is  not  necessarily  continu- 
ous, but  must  usually  be  fortified.  The  in- 
vesting troops  may  have  to  resist  attack 
from  more  than  one  direction,  inasmuch 
as  the  enemy  may  endeavor  to  break  the 
investment  by  sorties  of  the  garrison  of 
the  fortress,  or  by  the  attack  of  a  field 
army  operating  in  conjunction  with  the 
garrison.  If  the  civil  population  has  not 
been  previously  withdrawn  they  are  com- 
pelled by  the  besieger  to  remain  in  the 
fortress  in  order  the  more  rapidly  to  ex- 
haust its  food  supplies. 

The  investment  having  been  completed 
or  found  impracticable,  one  or  more  points 
of  the  fortress  are  selected  for  the  formal 
attack.  If  the  attacker  is  well  supuplied 
with  heavy  ordnance  the  works  may  be 
generally  demolished  and  rendered  unten- 
able by  a  vigorous  bombardment. 

The  points  selected  for  attack  will  be 
those  where  the  fortifications  appear  to  be 
weakest,  where  the  attacker's  fire  may  be 
most  easily  concentrated,  where  the  fore- 
ground is  most  favorable  for  his  opera- 
tions, where  he  is  least  apt  to  be  interfered 
with  by  sorties  or  attacks  from  the  outside, 
or  where  the  consequences  of  success  will 
be  mo.st  disastrous  to  the  enemy,  etc.,  etc. 

Zigzag  Trenches  Advanced 

The  heavy  guns  are  then  emplaced  and 
the  bombardment  commenced.  When  the 
defenders'  artillery  has  been  brought  under 
control  an  attempt  is  made  to  break  out  an 
infantry  trench  as  close  as  practicable  to 
the  fortress.  This  is  called  the  "first 
parallel."  Zigzag  approaches  are  pushed 
forward  from  the  first  parallel  and  a  sec- 
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ond  parallel  is  broken  out.  To  avoid  as  far 
as  possible  the  enemy's  fire  this  work  is 
usually  done  at  night — all  in  one  night  if 
practicable.  Successive  parallels  are  thus 
established  and  pushed  as  close  to  the 
enemy's  works  as  his  fire  will  permit. 
Meantime  the  operations  are  covered  and 
the  fortress  damaged  as  much  as  possible 
by  a  practically  continuous  bombardment. 
From  the  last  parallel  mines  are  driven  for- 
ward to  demolish  the  works.  The  enemy 
will  oppose  these  operations  with  fire,  by 
sorties  of  the  garrison  and  by  counter- 
mining operations  against  the  besiegers' 
works.  A  breach  in  the  fortress  having 
been  effected  by  bombardment  and  by  min- 
ing, the  besieger  delivers  an  assault  from 
the  last  parallel,  supported  by  the  fire  of 
his  artillery. 


The  various  means  for  reducing  a  fort- 
ress, therefore,  are: 

(a)  Starvation  as  to  ammunition,  food 
supplies,  etc. 

(b)  Demolition  of  the  works  by  the  fire 
of  large  caliber  guns  and  by  mining. 

(c)  Assault  of  the  works  from  a  trench 
or  "parallel"  established  as  close  as  prac- 
ticable. 

These  methods  may  be  employed  singly 
or  in  combination,  depending  upon  the 
strategical  situation,  the  purpose  in  view 
and  the  circumstances  of  the  case.  Suc- 
cessful assault  will  usually,  however,  be 
impracticable  without  a  previous  bombard- 
ment. 

[Mobilization  of  the  nation's  material 
resources  ivill  be  the  subject  of  Major 
Bond's  next  article. — Editor.] 


Master  Piles  Eliminate  Rangers  in  Deep  Steel 

Sheet-Pile  Trench 

Staten  Island  End  of  Narrows  Siphon,  New  York  City,  Built  Under 
Water  Near  Existing  Structures  in  Specially -Designed  Open  Trench 


THE  necessity  for  excavating  a  deep 
trench  close  to  an  existing  pier  in  con- 
necting the  Staten  Island  end  of  the  water 
supply  siphon  across  the  Narrows  in  New 
York  Harbor  to  the  work  in  Arrietta  Street 
created  an  unusual  problem  that  was  solved 
by  a  submarine  trench  constructed  without 
waling  through  the  use  of  a  novel  design  of 
steel  sheet-piles. 

The   Narrows   siphon,   a  36-in.  cast-iron 
flexible-joint    pipe    line    which    will    carry 
Catskill    water    from    Brooklyn    to    Staten 
Island,    as    described    in    the    Engineering 
Record  of  Dec.  19,  1914,  page  656,  was  laid 
by  a  derrick  scow  equipped  with  a  special 
skidway   on   which   the   joints   were   made 
above  water  and  down  which  the  pipe  slid 
into  a  dredged  trench  as  the  derrick  scow 
progressed    across    the    Narrows.      It     is 
planned  to  slide  the  end  section  of  '.he  line, 
connecting  to  the  main  in  Arrietta  Street, 
down  a  skidway  in  the  same  manner,  but, 
owing    to    existing    water-front    improve- 
ments, a  channel  could  not  be  dredged  to 
accommodate  the  boat  which  laid  the  rest 
of  the  line.     At  the  same  time,  to  keep  the 
pipe  out  of  harm's  way,  deep  excavation  was 
required  up  to  the  Staten  Island  bulkhead 
line,  alongside  of  an  existing  box  sewer  and 
close  to  the  pile-supported  warehouse  of  the 
American    Dock    Company.      Open    trencl; 
construction,  with  steel  sheet  piling  to  re- 
tain the  dirt,  and  a  skidway  supported  from 
the  piling  down  which  this  section  of  the 
pipe  line  could  be  slid  as  it  was  assembled 
and  calked  on  shore,  was  decided  on.    It  was 
thought  best  to  make  the  closing  joint  with 
divers,  to  avoid  pumping  a  closed  cofferdam 
including  the  end  of  the  line  already  laid,  as 
the  outer  end  of  such  a  cofferdam  would 
have  been  in  deep  water  under  more  than 
50  ft.  head,  which  would  have  made  its  con- 
struction and  maintenance  costly.     At  the 
same  time,  if  the  structure  were  not  to  be 
pumped,  it  was  realized  that  to  place  ordi- 
nary waling  and  bracing  (to  resist  the  earth 
pressure)    under  water  with  sufficient  ac- 
curacy to  permit  laying  the  skidway  on  an 
even  grade  would  be  most  difficult. 

■  Master  Pile  Construction  Developed 

This  difficulty  was  overcome  by  support- 
ing the  steel  sheeting  in  a  series  of  arcs 
from  master  piles,  which  are  braced  against 
each    other   across   the   trench   bv   timber 


struts.  These  struts  rest  on  shelf  angles, 
bolted  by  divers  to  the  master  piles  after 
driving.  The  stress  produced  by  earth  pres- 
sure between  the  master  piles  is  transmitted 
to  them  through  the  interlocks  of  the 
standard  sheet  piles  making  up  the  trench 
wall.  This  arrangement,  shown  in  the  ac- 
companying drawing,  not  only  made  possible 
the  construction  of  the  skidway  to  an  ac- 
curate grade,  but  facilitated  dredging  out 
the  trench,  because  digging  could  be  done 
against  the  sheeting,  handling  the  bucket 
at  high  speed  without  fear  of  ripping  out 
the  bracing. 

Design  of  Sheet  Piling 

The  accepted  design  of  sheeting  for  the 
trench  called  for  pairs  of  steel  master  piles, 
from  35  to  65  ft.  long,  driven  15  ft.  apart 
in  line  with  the  trench.  The  intervening 
bays  were  formed  of  interlocking  steel  sheet 
piles  driven  on  arcs  with  a  2-ft.  ordinate. 
Between  each  pair  of  master  piles  the 
wooden  cross  struts  were  located  at  such  in- 
tervals that  if  any  strut  were  accidentally 
displaced  its  neighbors  and  the  master  piles 


would  not  be  over-strained.  The  lateral 
pressure  at  the  toe  was  taken  care  of  by  a 
similar  strut  placed  below  the  pipe-line 
grade,  both  master  piles  and  sheet  piles  ex- 
tending 9  ft.  below  the  excavation  to  protect 
the  bottom.  Wedges  were  placed  at  the  ends 
of  each  bottom  strut,  the  pipe  cradle  being 
suspended  from  the  next  strut  above,  so  that 
upon  completion  of  the  pipe  laying  these 
wedges  could  be  withdrawn  and  the  master 
piles  pulled  without  disturbing  the  pipe. 

In  the  out-shore  bays  the  outside  material 
slopes  down  to  within  about  20  ft.  of  pipe- 
line grade  and  the  difference  in  longitudinal 
pull  due  to  its  decreasing  pressure  is  taken 
up  by  a  pair  of  longitudinal  timbers  placed 
outside  the  master  piles  as  close  to  the  bot- 
tom as  possible.  East  of  the  last  master 
pile  the  interlocking  sheet  piles  are  driven 
flaring  outward  so  as  to  breast  sufficient  ma- 
terial to  resi.st  the  final  longitudinal  pull. 
In  the  westerly  bays  the  friction  of  the  out- 
side material  and  two  lines  of  shallow  sheet 
piles  extending  beyond  the  first  pair  of  mas- 
ter piles  compen.sate  for  the  decreasing 
longitudinal  pull  due  to  the  up-slope  of  the 
trench  at  that  end. 

Pressure  Conditions  Assumed 

A  design  for  the  steel  master  piles  was 
prepared  considering  the  outside  material 
to  act  as  a  fluid,  but  observation  of  this  ma- 
terial showed  an  assumed  angle  of  repo.se 
of  1  on  2  to  be  safe  if  motion  were  pre- 
vented. The  adopted  design  was  modified 
correspondingly,  the  weight  of  the  im- 
mersed outside  material  being  taken  at  60 


A  SPECIAL 
TRAVELER    WAS 
DEVELOPED   FOR 
HANDLING 
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lb.  per  cubic  foot  acting  under  the  Rankine 
formula  for  earth  pressure.  This  gave  a 
maximum  bending  moment  on  the  master 
piles  of  about  200,000  ft.  lb.,  a  maximum 
compression  on  the  critical  bottom  strut  of 
118,000  lb.,  and  a  maximum  horizontal  ten- 
sion on  the  sheet-pile  interlocks  of  1300  lb. 
per  lin.  in.  For  the  master  piles  18,000  lb. 
per  sq.  in.  flange  stress  and  12,600  lb.  rivet 
shear  were  allowed,  and  for  the  oak  struts 
in  compression  820  lb.  per  sq.  in.  Below 
the  excavated  portion  of  the  trench  it  was 
assumed  that  the  material  between  toes  was 
stiff  enough  to  transmit  the  pressures  on  it. 

4-ToN  Master  Piles 

The  master  piles,  some  of  which  weigh  4 
tons  each,  have  a  section  modulus  of  131 
in.,*  each  web  being  composed  of  one  12-in. 
I-beam  weighing  50  lb.  per  lin.  ft.,  the  inner 
flange  being  a  12-in.  channel  weighing  25  lb. 
per  lin.  ft.,  and  a  standard  12y2-in.  pile 
weighing  38  lb.  per  lin.  ft.,  with  ball  and 
socket  edges  bent  inward,  making  up  the 
outer  flange.  All  three  elements  were  riv- 
eted together  columnwise  with  Vs-in.  rivets 
on  3  to  4V'2-in.  centers.  The  main  beam  sec- 
tion was  selected  on  account  of  its  thick 
web,  which  was  designed  to  resist  any  ec- 
centric thrust  of  the  cross  struts.  It  was 
also  realized  that  a  chunky  section  was 
needed  to  withstand  fabricating  strains  in- 
volved in  bending  the  pile  element.  The 
tops  were  reinforced  with  heavy  %-in. 
plates  to  distribute  the  blow  of  the  driving 
hammer,  and  at  each  point  where  the 
12  X  12-in.  struts  occurred  rivet  heads  were 
countersunk  on  the  back  of  the  12-in.  chan- 
nel, and  open  holes  provided  for  loose  heavy 
angle  brackets,  extra  holes  3  in.  above  and 
below  the  theoretical  location,  taking  care 
of  possible  irregularity  in  driving.  At  the 
top  of  each  master  pile  was  riveted  an  angle 
bracket  for  the  reception  of  a  12  x  12-in. 
timber  cap  strut  on  which  to  lay  track  for  a 
traveling  pile  driver.  A  pair  of  1-in.  diam- 
eter sway  rods  in  the  bent  directly  beneath 
stiffen  the  structure  crosswise  against 
vibration.  The  six  easterly  pairs  of  mas- 
ter piles  were  provided  with  heavy  vertical 
angles  riveted  outside  the  pile  element  in 
suitable  lengths  to  receive  the  10  x  10-in. 
longitudinal  timbers  taking  up  the  differ- 
ential stresses.  Four  1%-in.  pulling  holes 
were  drilled  through  the  web-reinforcing 
plates  in  the  top  of  each  master  pile.  All 
these  details  were  riveted  on  with  vertical 
projections  so  as  not  to  impede  driving. 


^rl6*Pihs 


The  interlocking  steel  sheet  piles  in  the 
curved  bays  between  the  master  piles  were 
of  the  United  States  type,  12^  2  in  x  38  lb., 
weighing  about  35  lb.  per  sq.  ft.  They 
varied  in  length  from  32  to  63  ft.,  the 
heaviest  single  piece  weighing  about  2400 
lb.  The  interlocks  of  these  piles  are  re- 
quired to  show  a  strength  in  tension  of  not 
less  than  9500  lb.  per  linear  inch.  Every 
alternate  pile  driven  through  the  deepest 
material  was  furnished  in  two  lengths,  with 
splice  plates  and  bolts  to  facilitate  handling 
without  an  unnecessarily  long  boom.  These 
piles  were  also  provided  with  pulling  holes. 

At  the  westerly  end  of  the  trench  the  ris- 
ing grade  of  the  pipe-line  required  sheeting 
not  deeper  than  24  ft.,  and  here  United 
States  interlocking  steel  sheet  piling,  9 
in.  X  6  lb.  per  lin.  ft.  was  provided  to  be 
braced  in  the  usual  way  without  any  mas- 
ter piles.  The  tops  of  the  master  piles  are 
5  ft.  above  datum,  and  the  tops  of  the  sheet 
piles  are  3  ft.  above  datum,  it  being  con- 
sidered desirable  to  keep  these  tops  in  plain 
view  in  order  to  detect  any  unforeseen 
movement  beneath. 

The  construction  of  the  trench  and  of  the 
pipe  line  required  the  use  of  several  new 
methods  and  resulted  in  the  development  of 
the  special  traveler  shown  in  the  accom- 
panying photograph.  The  work  will  be  de- 
scribed in  detail  in  a  later  article. 

Personnel 

The  Merritt  &  Chapman  Derrick  & 
Wrecking  Company  is  building  the  Nar- 
rows siphon  for  the  Board  of  Water  Supply 
of  New  York  City,  of  which  J.  Waldo  Smith 
is  chief  engineer,  Alfred  D.  Flinn  deputy 
chief  engineer,  Walter  E.  Spear  department 
engineer,  and  John  P.  Hogan  engineer  in 
charge  of  the  division  including  the  work. 
Edward  H.  Hopson  is  in  direct  charge  for 
the  Board  of  Water  Supply  as  resident  en- 
gineer on  the  contract.  The  construction 
work  was  planned  by  William  L.  Chapman 
and  Ralph  E.  Chapman,  members  of  the 
contracting  firm,  and  is  being  supervised  by 
the  latter,  for  whom  Captain  Tooker  is  in 
charge  at  the  job.  The  traveler  and  skid- 
way  were  designed  by  Long  &  Miller,  en- 
gineers, of  New  York  City.  The  steel  sheet 
piling,  including  the  master  piles,  was  fur- 
nished by  the  Carnegie  Steel  Company, 
whose  New  York  engineer,  Fred  T.  Llewel- 
lyn, is  responsible  for  the  general  design 
and  details  of  the  .steel  trench  construction. 
This  design  was  checked  by  the  Board  of 


-Intermediate  Piles  /2i'x38*- 


Water  Supply  under  the  direction  of 
Thomas  H.  Wiggin,  its  senior  designing 
engineer.         

Elm  Roots  Clog  Sewer 

A  ROW  of  elm  trees  20  ft.  distant  and 
parallel  to  a  6-in.  sewer  was  the  cause 
of  the  complete  stoppage  of  flow  in  the  line. 
This  sewer  was  laid  in  Concordia,  Kan.,  in 
1903  and  in  November,  1915,  when  it  was 
dug  out,  the  pipe  was  found  filled  for  a 
length  of  200  ft.  with  elm  roots  varying  in 
size  from  i/4  in.  in  diameter  to  the  size  of 
a  pin.  The  tile  were  of  the  usual  vitrified, 
bell-and-spigot  type,  and  close  examination 
showed  that  very  little  attention  had  been 
given  at  the  time  of  construction  to  making 


ROOTS    WHICH    BLOCKED    SEWER    PIPE 

water-tight  joints.  As  a  result  the  elm 
roots  soon  entered  the  sewer  through  the 
joints  in  the  pipe  and  finally  destroyed  its 
usefulness  as  a  drain. 

The  accompanying  photograph  indi- 
cates what  a  solid  mass  the  roots  had 
formed.  It  gives  sufficient  reason,  ac- 
cording to  Black  &  Veatch,  the  consulting 
engineers  of  Kansas  City  making  the  ex- 
amination, for  those  engineers  who  have 
made  a  practice  of  rigidly  inspecting  joints 
in  sewers  and  of  insisting  that  the  greatest 
care  be  exercised  in  making  these  joints. 
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Elevation 
the  steel  sheeting  is  supported  in  a  series  of  arcs  from  master  piles,  braced  against  each  other  across  trench  by  timber  struts 
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Dynamite,  Oxy-Acetylene,  Fire  and  Cranes 
Required  to  Wreck  Concrete  Bins 

1000-Ton  Structure  Falls  12  Ft.  on  Edge  Without  Apparent  Dam- 
age— Reinforcing  Nullified  Effect  of  Blasts  in  Supporting  Columns 


DYNAMITE,  oxy-acetylene  torches,  fire 
and  wrecking  cranes  were  employed 
successively  in  razing  five  tall,  thin-walled, 
reinforced-concrete,  cement  storage  bins, 
built  fifteen  years  ago  at  South  Chicago. 
Heavy  charges  of  dynamite  in  the  support- 
ing columns  produced  no  effect.  Oxy- 
acetylene  torches  were  then  employed  to 
cut  off  the  steel  rails  that  reinforced 
them,  the  weight  being  shifted  to  wood 
shores.  Even  the  effect  of  the  heat  and 
fiames  of  burning  kerosene-soaked  shores, 
roaring  up  through  the  barrels  of  the 
tanks,  apparently  had  no  disintegrating 
effect,  as  the  structure  was  not  wrecked 
when  it  dropped  on  edge.  Wrecking  cranes 
finished  the  work,  starting  at  the  top  and 
pulling  the  tanks  apart   in   chunks. 

Subject  to  Steel  Mill  Gases 

The  structure  was  the  stock  house  of 
the  Universal  Portland  Cement  Company, 
located  on  the  premises  of  the  Illinois 
Steel  Company.  There  were  four  cylin- 
drical tanks  and  an  interspace  bin  on  cen- 
ters 26  ft.  apart  at  a  clear  height  of  12 
ft.  above  the  3-ft.  foundation  slab.  The 
tanks  were  SSVo  ft.  high,  measured  to  the 
eaves  of  the  roof,  which  was  70  ft.  above 
the  ground  level.  The  tank  walls  were  7 
in.  thick,  half  way  up,  and  5  in.  the  re- 
mainder of  the  distance.  The  group  was 
designed  and  built  by  E.  Lee  Heidenreich, 
and  was  the  first  of  the  kind  built  in 
America. 

The  wall  reinforcement  consisted  of  1  x 
4-in.  mesh  galvanized  Clinton  electrically 


WRECKING  15-yEAR-OLD  BINS  PROVED  A  SLOW  JOB 

welded  wire  with  the  larger  percentage  of 
wire  vertical  in  the  center  of  the  walls. 
Alternately,  inside  and  outside,  spaced  on 
4-in.  centers,  were  horizontal  round  rods 
ranging  from  1  in.  in  diameter  at  the  bot- 
tom to  %  in.  at  the  top.  These  rods  were 
hooked  together  at  the  ends. 


The  conical  tank  roofs  were  2  in.  thick, 
of  l:3V->  mortar,  and  were  reinforced  with 
wire  fabric,  radial  and  circumferential 
rods.  The  thrust  of  the  roof  was  taken  by 
a  5-in.,  13.9-lb.  Z-bar  band  under  the  eaves. 
The  conical  bottom  was  built  with  the 
top  of  the  cone  upward  and  the  outlets 
around  the  circumference.  The  bottom  was 
4  in.  thick,  reinforced  in  the  same  man- 
ner at  the  top. 

Each  tank  was  supported  by  eight  struts. 


TWELVE-FOOT   FALL  DAMAGES   TOP   COURSE 

those  struts  on  the  center  lines  and  diag- 
onal lines  between  bins  being  approxi- 
mately 1  ft.  10  in.  X  7  ft.  10  in.,  and  those 
at  other  points  1  ft.  10  in.  x  3  f t.  5  in.  in 
plan.  They  were  of  1:3:4  concrete,  in 
which  were  imbedded  eight  and  four  70-lb. 
steel  rails  respectively.  These  rails  were 
banded  together  and  butted  against  a  %- 
in.  steel  plate  at  top  and  bottom. 

Bottom  Inclosed  by  Curtain  Wall 

The  lower  part  of  the  structure  was  in- 
closed with  a  1-in.  curtain  wall  reinforced 
with  1  X  4-in.  wire  fabric.  The  elevator 
boot  and  head  house  were  of  steel  con- 
struction and  supported  Monier  siding  re- 
inforced-concrete plates  2x5  f  t.  x  %  in. 
thick.  These  plates  resemble  sheet  piling 
in  shape,  the  flange  overlapping  the  steel 
angle  section  and  top  of  the  plate  below. 

The  foundation  of  the  structure  was  a 
flat  slab  66  ft.  square,  reinforced  with  a 
grillage  of  steel  rods.  This  foundation, 
which  was  one  of  the  first  flat-slab  con- 
struction in  this  country,  was  built  upon 
slag  fill 

Dynamiting  the  Columns  of  No  Avail 

The  original  plan  was  to  tip  the  building 
over  toward  west,  hoping  that  it  would 
collapse  when  falling.  Eight  holes  were 
drilled  in  each  of  the  columns,  except  those 
on  the  east  side  of  the  building,  and  loaded 


with  1/2  lb.  of  dynamite  to  the  hole.  These 
loads,  however,  failed  to  cause  the  collapse 
of  the  columns.  The  reinforcing  rails  were 
then  cut  with  an  oxy-acetylene  flame.  Be- 
fore each  column  was  wrecked  timber 
shores  were  set  up  to  carry  the  load  tem- 
porarily. 

This  done,  the  wreckers  expected  that 
when  the  columns  on  the  west  side  were 
removed  the  bins  would  fall.  To  knock 
them  out  a  preliminary  blast  of  about  30 
lb.  of  dynamite  was  fired  which  did  prac- 
tically no  damage.  Then  60  lb.  was  set 
in,  and  braces  were  placed  between  several 
shores  and  the  columns  that  were  to  be 
blasted,  so  that  the  shores  would  be 
knocked  out  by  the  explosion.  The  blast 
was  terrific,  but  the  bins  did  not  fall;  in 
fact,  no  damage  was  done  to  them  and  the 
shores  were  not  knocked  out. 

Burning  the  Shores  Dropped  One  Side 
Only 

The  next  step  was  to  shore  around  the 
remaining  west  columns.  Firewood  was 
piled  up  around  all  shores  and  in  the  in- 
terior. 

Before  resorting  to  the  fire  it  was  neces- 
sary to  finish  the  wrecking  of  the  west  col- 
umn, so  a  crane  was  brought  up  and  cables 
were  attached  to  the  cut  rail  sections, 
which  were  pulled  out,  thus  leaving  the 
east  side  columns  and  the  shores  holding 
the  tanks.  Kerosene  was  then  dashed  on  the 
wood  and  the  fire  was  lighted.  It  burned 
for  at  least  45  min.  before  the  bins  fell. 
The  west  side  dropped  12  ft.  to  the  con- 
crete foundation  and  the  columns  under  the 
east  side  buckled  backwards,  permitting 
that  side  to  settle  about  3  ft.  The  bins 
settled  at  an  angle  of  about  20  deg.  from 
the  vertical  and  became  stable  at  this  posi- 
tion. When  they  fell  the  head  house  was 
snapped  forward,  falling  through  the 
southwest  tank  roof,  and  carrying  it  with 
it.  A  close  inspection  of  the  east  and 
north  sides  showed  that  the  tanks  were 
set  upon  the  base  beams  and  columns  with- 


60  lb.  of  dynamite  left  tank  still  standing 

out  any  reinforcement  bond.  These  col- 
umns and  beams  were  destroyed  when  the 
bins  fell.  One  column  remained  upright, 
the  bin  having  slid  from  it,  thus  permit- 
ting it  to  puncture  the  hopper  bottom. 

At  this  stage  the  wreckers  were  but  lit- 
tle  nearer  the   completion    of   their   task 
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than  at  the  start  and  it  was  evident  that 
some  other  procedure  must  be  followed. 

Wrecking  Ckane  Pulls  Tanks  Apart 

The  next  and  last  scheme  was  to  destroy 
the  tanks  in  small  sections  starting  at  the 
top,  so  three  cranes  were  rigged  for  pull- 
ing them  apart  in  chunks.  The  cranes, 
rigged  with  1-in  cables,  hitched  on  to 
the  wreck  of  the  head  house  and  pulled, 
but  the  cables  broke  and  were  replaced 
with  IVb-in.  cables.  The  head  house  was 
finally  pulled  down  after  one  crane  was 
wrecked.     With  it  came  part  of  the  roof 


The  reinforced-concrete  had  been  in 
service  for  fifteen  years  under  severe  con- 
ditions of  exposure,  not  only  because  there 
was  no  protection  from  atmospheric  con- 
ditions, but  also  because  the  structure 
stood  on  the  lake  shore  and  was  located 
on  the  premises  of  a  large  steel  mill,  which 
continually  liberates  large  volumes  of 
gases  known  to  attack  steel. 

Bars,  Rails  and  Mesh  Intact  After  Fif- 
teen Years 

The  steel  reinforcement  was  protected 
by    various    thicknesses    of    concrete    and 


part  of  the  structure  was  built  up  of 
cement  mortar  with  a  reinforcing  of  gal- 
vanized wire  mesh  embedded  from  Vi  to 
1/2  in.  from  the  outside  face.  Wherever 
this  embedment  was  complete  there  was  no 
sign  of  rust  or  disintegration,  and  this 
condition  was  practically  uniform 
throughout. 

The  most  remarkable  example  of  protec- 
tion offered  by  the  concrete  was  in  the 
case  of  the  Monier  siding  plates,  which 
were  only  %  in.  thick  and  in  which  the 
wire  fabric  in  many  cases  was  found  to 
be  embedded  from  Va  to  Vi  in.     This  steel 


tanks  settled  backward  on  rear  columns  when  they  fell 


even  fire  did  not  aid  in  destruction 


and  the  top  courses  of  the  west  bins.  Sev- 
eral broken  ends  remained.  To  these  the 
cables  were  attached  and  by  strenuous 
pulling  the  courses  formed  by  successive 
days'  work  were  torn  away.  As  fast  as 
the  concrete  was  pulled  down  it  was  low- 
ered into  freight  cars  and  carried  away. 
The  structure  yielded  more  readily  to  this 
method  of  attack  because  the  only  verti- 
cal reinforcement  was  the  wire  fabric, 
and  many  instances  evidenced  the  fact 
that  little  care  had  been  exercised  by  the 
builders  in  securing  a  good  bond  between 
successive  days'  work.  Close  examina- 
tion indicated  the  excellent  conditions  of 
the  reinforcing  steel. 

Conclusions  of  an  Observer 

The  wrecking  of  this  structure  afforded 
in  excellent  opportunity  of  studying  the 
strength  of  concrete  structures  and  the 
degree  of  protection  afforded  the  steel  re- 
inforcing by  the  concrete  in  which  it  was 
imbedded.  The  conclusion  reached  by  J. 
W.  Lowell,  observer  for  the  cement  com- 
pany, brought  out  these  points: 

The  strength  of  the  structure  was  no 
less  than  marvelous  when  it  is  recalled 
that  a  shell  but  5  and  7  in.  thick  and  55  ft. 
high,  weighing  2,000,000  lb.,  fell  a  dis- 
tance of  12  ft.,  landing  at  an  angle  and 
on  one  edge,  was  apparently  not  damaged 
in  the  least.  This  occurred  after  several 
hundred  pounds  of  dynamite  had  been  shot 
in  its  foundations  and  supports,  each  of 
which  caused  a  sufficient  disturbance  to 
rock  the  structure  and  which  would  have 
demolished  an  ordinarily  constructed 
building.  There  was  one  other  extreme 
condition  effective  at  the  same  time,  and 
that  was  the  extremely  hot  fire  which 
roared  up  through  the  bins  as  through  a 
chimney,  causing  severe  stresses  due  to  a 
very  rapid  change  of  probably  300  deg. 
Fahr.  of  temperature  in  less  than  45  min. 


cement  mortar.  The  steel  rods  and  mesh 
in  the  tank  walls  were  covered  with  from 
2  to  314  in.  of  cement  mortar.  The  mesh, 
which  was  galvanized,  and  the  rods,  which 
were  not,  were  equally  well  preserved. 
There  was  rust  on  the  rods  in  places,  but 
the  concrete  surrounding  such  spots  was 
not  discolored — a  point  considered  suffi- 
cient indication  that  the  rust  was  on  the 
rods  before  they  were  embedded.  The 
rails  in  the  pilasters  were  exactly  as  they 
had  come  from  the  rail  mills,  clean  and 


walls  and  floor  broke  in  large  pieces 

blue,  with  a  thin  white  film  of  cement  over 
them.    In  several  places  the  steel  scale  on 
the  rails  came  off  with  the  concrete  when 
it  was  broken  away. 
The  curtain  wall  surrounding  the  lower 


was  fairly  well  preserved.  There  were, 
however,  numerous  places  where  the  wire 
was  seriously  rusted,  indicating  that  this 
amount  of  embedment  was  not  sufficient 
to  give  permanent  or  complete  protection. 
It  was  noticed  that  at  several  places  where 
there  were  open  cracks,  both  the  steel  wire 
and  rods  had  been  acted  upon  and  heav- 
ily coated  with  rust.  At  such  places  the 
sides  of  the  cracks  were  blackened  by  the 
atmospheric  conditions  and  the  concrete 
surrounding  the  steel  was  discolored  by 
the  rust.  Several  small  places  where  such 
conditions  prevailed  were  noticed  where  a 
complete  bond  had  not  been  obtained  be- 
tween consecutive  courses  of  concrete. 
These  spots  were  small,  and  even  though 
the  reinforcement  might  eventually  become 
damaged  at  such  places,  the  effect  on  the 
structure  in  general  would  be  negligible. 


Freight    Traffic    at    Sault    Ste.    Marie 
Shows  Marked  Increase 

The  total  freight  traffic  at  Sault  Ste. 
Marie  of  71,290,304  tons  for  the  season  of 
1915,  when  compared  to  that  of  1914,  shows 
an  increase  of  29  per  cent,  or  15,920,370 
tons,  according  to  statistics  compiled  in  the 
U.  S.  Canal  office  at  Sault  Ste.  Marie  under 
the  supervision  of  L.  C.  Sabin,  general 
superintendent.  Individual  items  showing 
an  increase  were  wheat,  copper,  iron  ore, 
lumber  and  general  merchandise. 

The  passages  through  both  the  American 
and  Canadian  canals  numbered  21,233,  an 
increase  of  13  per  cent. 

The  season  of  navigation  continued  for 
a  period  of  about  8%  months,  during  which 
time  the  average  monthly  freight  traffic 
was  8,626,827  tons. 

The  traffic  through  the  American  canal 
was  89  per  cent  of  the  total  freight,  85 
per  cent  of  the  total  net  registered  tonnage 
and  50  per  cent  of  the  total  passengers. 
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THIS  DREDGE  HAS  PUMPED  AS  MUCH  AS  1650  YARDS,    PLACE    MEASUREMENT,    IN    AN    HOUR 
ON  THE  TORONTO  HARBOR  IMPROVEMENT  WORK 

Large  Suction  Dredges  Depend  on  High 
Velocity  for  Extraordinary  Output 

Discharges  of  38,500   Cu.   Yd.   Recorded   for  One   Dredge   on 
Toronto  Harbor  Improvements,  Involving  32  Million  Yards  of  Fill 


TWO  1700-ton  dredge  boats  are  pumping 
from  12,000  to  38,500  cu.  yd.  of  material 
apiece  daily  from  the  lake  and  harbor  bot- 
tom of  Toronto  to  make  the  32,000,000-yd. 
fill  required  for  the  harbor  improvements 
now  being  carried  out  by  that  city.  In 
point  of  capacity,  if  not  of  displacement, 
they  are  thought  to  be  the  largest  single 
dredging  units  ever  operated  or  built. 
Though  no  precedent  existed  for  their  de- 
sign, so  successfully  was  this  worked  out 
that  the  Cyclone,  the  first  one  commissioned, 
ran  three  weeks  without  stop  from  the  time 
steam  was  first  raised  in  her  boilers,  and 
handled  in  that  time  half  a  million  yards  of 
material.  These  dredges  depend  for  their 
tremendous  output  and  their  success  in 
handling  heavy  material  and  small  boulders 
on  high  velocity  of  flow  rather  than  on 
large-sized  suction  and  discharge  lines. 
Their  main  centrifugal  pumps,  with  a  shaft 
speed  of  from  210  to  225  r.p.m.,  impart  a 
velocity  of  from  15  to  18  ft.  per  second  to 
the  stream  as  it  leaves  the  fan  casing,  main- 
taining a  pressure  of  85  lb.  per  square  inch 
on  the  discharge  line  and  a  vacuum  of  from 
22  to  25  in.  on  the  suction  line.  Though 
both  lines  are  but  2  ft.  in  diameter,  an  out- 


put of  1650  cu.  yd.  per  engine  hour  has  been 
recorded,  and  both  dredges  can  maintain 
an  average  output  of  from  1000  to  1200  cu. 
yd.  per  engine  hour  in  all  material.  This 
efficiency  is  attained  largely  through  the 
greater  transporting  power  of  the  high-ve- 
locity stream,  which  enables  the  pump  to 
handle  a  much  higher  per  cent  of  solids 
than  is  usual. 

Extended  Port  Improvement 

The  comprehensive  harbor  improvements 
being  carried  out  at  Toronto  were  described 
in  the  Engineering  Record  of  Sept.  19, 
1914,  page  326,  and  the  general  plan  pub- 
lished at  that  time  is  reproduced  herewith. 
The  dredging  work  so  far  done  has  been  at 
the  mouth  of  the  Humber  River  and  in 
Humber  Bay,  filling  the  upper  curve  of  the 
shore  at  this  point;  in  the  eastern  channel 
and  at  its  inner  end,  and  in  the  channel 
from  the  harbor  to  the  turning  basin. 

The  material  dredged  at  the  mouth  of 
the  Humber  River  consisted  of  gravel  and 
boulders  up  to  a  foot  in  diameter,  with 
which  was  mixed  much  peat,  some  clay  and 
a  large  quantity  of  crib  work  and  drift- 
wood.    This  last  clogged  the  cutter  head 


of  the  Tornado,  which  has  done  all  of  the 
dredging  at  this  point,  and  caused  frequent 
delays  to  raise  the  latter  so  that  the  tim- 
bers could  be  removed.  It  was  here  that 
the  low  record  of  12,000  yd.  for  one  day's 
output  was  made.  The  other  dredge,  the 
Cyclone,  and  also  lately  the  Tornado,  has 
been  digging  the  more  favorable  material, 
largely  coarse  sand,  which  makes  up  the 
bulk  of  the  dredging.  In  this  much  higher 
average  outputs  have  been  maintained. 

Few  Bends  in  Pipe  Lines 

These  dredges  are  designed  with  a  ball 
joint  in  the  suction  line  at  the  top  of  the 
ladder,  and  with  a  long-radius  bend  in  the 
discharge  connecting  the  pump  to  a  line 
carried  under  the  deck  to  the  stern  of 
the  dredge,  where  it  joins  the  floating 
discharge  line.  This  reduction  of  frictional 
resistance  is  accomplished  by  setting  the 
main  pump  with  the  axis  of  its  fan  cham- 
ber at  right  angles  to  the  long  axis  of  the 
hull,  giving  a  straight  lead  in  a  vertical 
plane  for  the  suction.  The  tendency  in  the 
design  of  large  dredges  has  been  to  use  a 
swing  joint  with  two  bends  at  the  top  of 
the  ladder,  and  either  to  set  the  pump 
with  its  fan  chamber  parallel  to  the  axis  of 
the  hull,  requiring  another  bend  in  the  suc- 
tion, but  giving  a  straight  lead  for  the 
discharge,  or  to  set  the  pump  as  was  done 
in  these  dredges,  requiring  four  bends  in 
all  in  the  suction  and  one  in  the  discharge 
line.  The  ball  joints  used  on  these  dredges 
have  proved  perfectly  tight  and  are  as- 
serted to  have  given  satisfaction  in  every 
way. 

The  hulls,  which  are  shown  in  the  ac- 
companying drawing,  are  of  structural 
steel.  Transverse  girders  carry  the  ma- 
chinery deck,  and,  through  light  longitud- 
inal girders,  the  bottom  plates.  Lighter 
transverse  girders  above  support  the  main 
deck.  Both  sets  are  carried  by  two  main 
longitudinal  girders,  or  keelsons,  and  by  the 
gunwales.  These  girders  have  solid  webs 
for  most  of  their  length.  Between  them  are 
located  the  main  pump  and  auxiliary  equip- 
ment and  the  four  marine  boilers.  Out- 
side them  are  the  coal  bunkers,  trimming 
tanks  and  storage  space  for  oil.  The  bul- 
warks shown  were  not,  of  course,  put  on 
the  hulls  until  after  all  of  the  machinery 
had  been  installed.  They  enable  the 
dredges  to  stay  out  in  moderately  bad 
weather,  although  the  boats  must  seek  shel- 
ter in  heavy  storms.  They  are  especially 
needed  because  it  is  the  intention  to  use 
the  boats  on  the  Atlantic  coast  after  the 
work  at  Toronto  is  finished. 

The  main  pumping  engine  is  a  triple-ex- 


riRST  DREDGING  WOTIK  ON  32,000,000-YARD  IMPROVEMENT  DONB  AT  MOUTH    OF  HUMBER,  IN  HARBOR  AND  IN  CHANNEL  TO  TURNING  BASIN 
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MAN  WHO  HANDLES  DREDGE  KNOWS  BY  GAGE  BOARD  AND  "FEEL"  OF  HOISTING  LINES  WHEN   DISCHARGE  A   MILE  AWAY  CARRIES   RIGHT    PER    CENT    OF    SOLID 


pansion  vertical  unit  of  1750  h.p.,  ISVt  x 
28  X  46,  with  20Vi-in.  stroke,  operating  on 
200-lb.  steam  pressure.  It  is  fitted  with  a 
separate  condenser  from  that  used  for  the 
auxiliary  equipment,  which  makes  it  pos- 
sible to  maintain  a  vacuum  of  28^/4  or  28V2 
at  all  times,  greatly  increasing  the  efficiency 
of  the  engine.  The  main  pump  casing  has 
an  internal  diameter  of  11  ft.  10  in.,  and 
its  5-ton  runner  has  a  diameter  of  8  ft.  4 
in.  Assembled,  both  weigh  45  tons.  The 
pump  casing  is  lined  with  removable  cast- 
ings except  for  the  outer  ring,  which  is 
replaced  entire  when  necessary.  That  on 
the  Cyclone  has  had  1^4  in.  of  cast  steel 


money,  as  a  few  weeks'  loss  of  working 
time  for  one  dredge  represents  a  sum  suf- 
ficient to  pay  for  the  extra  installation,  y^ 

Ladder  Reaches  50-Foot  Depth 

The  ladders  on  these  boats  meet  the  un- 
usual requirements  of  dredging  to  a  50-ft. 
depth.  This  depth  was  necessary  to  obtain 
enough  material  to  make  the  enormous  fill. 
The  ladders  are  85  ft.  long,  contain  85 
tons  of  structural  steel  and  weigh,  complete 
with  cutter,  shaft  and  engine,  more  than 
125  tons.  They  are  made  up  of  two  outside 
girders,  with  cross  diaphragms,  which  are 
solid    for  their   upper   halves   and   support 


BALIr-JOINTED  DISCHARGE  LINES  ARE  ANCHORED    AT  INTERVALS  TO  REDUCE  TENSION 


worn  from  its  4-in.  thickness  after  pump- 
ing almost  4,000,000  yd.  during  the  past 
season,  and  will  be  renewed  this  winter. 
The  runners  do  not  wear  seriously. 

A  complete  set  of  spare  parts  is  kept  on 
board  each  dredge,  and  all  the  auxiliary 
equipment,  including  the  15-kw.  lighting 
units,  is  installed  in  duplicate.  A  crane 
spans  the  engine  room  to  handle  heavy 
parts  in  making  repairs.  The  four  boilers 
have  a  combined  grate  area  of  300  sq.  ft. 
and  a  heating  surface  of  11,000  sq.  ft. 
They  have  a  working  pressure  of  225  lb. 
Three  of  them  are  sufficient  to  operate  the 
dredge,  and  they  are  used  in  rotation,  each 
being  idle  every  fourth  week.  This  sur- 
plus equipment  has  saved  a  great  deal  of 


the  suction  pipe,  which  runs  through  them 
below  the  axis  of  the  ladder.  The  cutter 
engine  is  mounted  on  the  inner  end  of  the 
ladder.  The  five-blade  cutter  head,  8  ft. 
6  in.  across,  is  operated  through  a  9-in. 
diameter  shaft  at  a  speed  of  15  r.p.m. 

The  ladder  is  11  ft.  6  in.  deep  and  12  ft. 
wide  at  the  dredge,  and  is  hinged  on  cast- 
steel  trunnions  30  in.  in  diameter  on  either 
side  at  the  back  of  the  ladder  well.  These 
trunnions  are  riveted  to  the  hull,  and  over 
them  fit  horseshoe-shaped  cast-steel  col- 
lars, open  at  the  bottom,  which  are  riveted 
to  either  side  of  the  ladder.  The  ladder  is 
thus  held  in  place  only  by  its  own  weight, 
and  it  is  consequently  easy  to  ship  and 
unship.    Rubbing  strips  at  the  forward  end 


of  the  ladder  well,  16  ft.  from  the  center  of 
the  trunnions,  correspond  with  inclined 
stiffener  angles  on  the  ladder,  and  keep  the 
hull  and  ladder  in  vertical  alignment. 

78-FooT  Spuds 

The  spud  frame,  shown  on  the  rear  of 
the  boat,  supports  two  78-ft.  spuds.  Each 
is  made  of  a  single  stick  of  fir  42  in.  in 
diameter,  shod  with  a  10-ton  cast  point. 
The  two  spud  engines  have  42-in.  drums, 
and  the  spuds  are  each  handled  on  a  single 
1%-in.  line.  As  with  all  the  sheaves  on 
these  dredges,  those  on  the  spud  frames  are 
of  very  large  diameter.  It  is  pointed  out 
that  the  saving  in  wire  rope  through  hav- 
ing sheaves  of  the  proper  size  on  a  big 
dredge,  where  many  thousand  feet  are  in 
constant  service,  is  very  appreciable. 

On  these  spud  engines,  as  on  all  the  rest 
of  the  machinery,  all  castings  are  of  steel. 
The  only  wood  on  the  boats  is  in  some  of 
the  fittings  of  the  operating  cabs.  The 
main  floors  are  of  cement  and  composition' 
rubber,  and  everything  has  been  detailed  so 
that  it  is  easy  to  keep  the  boats  as  clean 
as  the  best  installed  permanent  power 
plants.  This  not  only  prolongs  the  life 
of  the  boats,  but  is  said  to  exert  a  distinct 
influence  on  the  class  of  men  it  is  possible 
to  hold,  and  on  their  attitude  toward  the 
work. 

Pipe  Lines  Easily  Moved 

The  floating  part  of  the  discharge  lines 
is  made  up  of  60  and  90-ft.  lengths  of  lap- 
welded  pipe  of  %-in.  metal,  mounted  on 
steel  pontoons,  and  connected  with  pres- 
sure-tight cast-steel  ball  joints.  The  line 
was  designed  and  its  units  were  built  at 
the  site  by  the  contractor.  In  use  it  trails 
behind  the  dredge  with  a  little  slack,  being 
anchored  at  intervals  to  prevent  winds  or 
currents  from  laying  hold  of  a  sufficient 
length  of  it  to  subject  it  to  undue  stress. 

The  land  pipe  line  is  thought  to  be  a 
distinct  advance  over  anything  used  here- 
tofore. It  comes  in  12-ft.  lengths,  each 
readily  handled  by  four  men.  One  end  of 
fach  length  is  flared  1  in.  for  a  distance  of 
1  ft.  A  pressure-tight  joint  is  made  in  a 
few  seconds  by  driving  a  plain  end  into  a 
funnel  end  with  a  light  timber  ram.  In 
spite  of  the  skepticism  of  the  dredge  cap- 
tains, these  joints  did  not  part  under  pres- 
sure. The  secret  of  their  success  is  said 
to  lie  in  the  selection  of  the  proper  thick- 
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ness  of  metal,  which,  for  a  2-ft.  line,  is  Vi 
in.  Each  line,  after  it  reaches  the  shore, 
forks  with  a  two-way  valve,  so  that  one 
discharge  can  be  shifted  at  a  time  without 
shutting  down  the  dredge. 

One  Man  Controls  Operation 

The  dredges  are  operated  on  the  familiar 
principle  of  swinging  them  by  side  lines 
around  first  one  spud  and  then  the  other. 
The  two  side  lines  pass  through  sheaves 
near  the  outer  end  of  the  ladder.  They  are 
fastened  to  anchors  which  are  set  a  consid- 
erable distance  ahead  of  the  dredge  on 
either  side,  and  thus  do  not  have  to  be 
moved  during  the  day's  run.  The  dredges 
swing  through  an  arc  whose  chord  is  from 
225  to  250  ft.  The  limit  of  depth  for  a 
single  cut  has  not  been  reached,  though  20 
to  25-ft.  cuts  are  being  made  in  one  opera- 
tion. 

The  twenty-one  levers  controlling  the 
throttles,  brakes  and  frictions  of  the  spud 
hoists,  and  the  swinging,  anchor  and  ladder 
hoists,  are  banked  in  the  operating  cab  at 
the  forward  end  of  the  deck  house,  and  are 
handled  by  one  man.  Before  this  man  are 
gages  showing  the  vacuum  in  the  suction 
and  the  pressure  in  the  discharge  line. 
These  tell  him  as  he  swings  the  dredge 
whether  the  material  is  coming  too  fast 
or  too  slow.  The  "feel"  of  the  tension  on 
the  swing  lines  also  gives  him  a  good  idea 
of  whether  or  not  he  is  cutting  into  the 
bank  too  fast. 

Each  dredge  is  in  charge  of  a  captain 
with  a  chief  engineer,  two  assistants,  an 
oiler,  a  leverman,  five  firemen  and  six  deck 
hands  for  each  shift.  All  of  the  deck 
hands  are  sometimes  needed  to  take  care  of 
the  floating  pipe  line.  When  not  so  em- 
ployed, they  are  loading  and  passing  coal. 

All  of  the  men  are  required  to  live 
ashore.  A  galley  is  provided  and  food  kept 
on  hand  for  overtime  workers. 

The  land  ends  of  the  pipe  lines  for  each 
dredge  are  handled  by  a  foreman  and  six 
or  seven  men.  Two  powerful  electric  search- 
lights with  an  effective  radius  of  2700  yd. 
are  mounted  on  each  dredge  to  illuminate 
any  section  of  the  pipe  line  which  requires 
attention  at  night. 

The  Toronto  harbor  improvement  is  be- 
ing carried  out  for  the  Toronto  harbor 
commissioners  under  the  direction  of  E.  L. 
Cousins,  chief  engineer,  and  J.  R.  Wain- 
wright,  assistant  chief  engineer,  by  the 
Canadian  Stewart  Company,  Ltd.  C.  F. 
Franson,  vice-president  of  the  Stewart  Com- 
pany, has  the  general  direction  of  the  work 
and  designed  all  of  the  dredging  and  other 
floating  equipment. 


Cracks  in  Sioux  City's  Pavements 

In  the  Engineering  Record  of  March  4 
there  appeared  an  article  entitled  "No 
Cracks  in  Sioux  City's  Concrete  Pave- 
ments," giving  an  abstract  of  a  discussion 
read  by  the  city  engineer  of  Sioux  City,  T. 
H.  Johnson,  before  the  Second  National 
Conference  on  Concrete  Road  Building.  The 
opening  sentence  conveyed  the  same  idea  as 
the  title.  In  these  words:  "Not  a  single 
cracked  section  has  developed  in  Sioux  City's 
1,000,000  sq.  yd.  of  concrete  pavement,  some 
of  which  has  been  in  service  5  years."  Mr. 
Johnson  calls  the  attention  of  the  Engineer- 
ing Record  to  the  fact  that  this  goes  beyond 
the  statement  he  made.  He  did  not  state 
that  there  were  no  cracks  in  any  of  the 
Sioux  City  pavements,  but  that  there  were 
"continuous  miles  of  it  without  a  single 
cracked  section." 


36-Mile  Concrete  Road,  Built  by  Day  Labor, 
Will  Link  Canadian  Cities 

In  Toronto-Hamilton  Highway  Construction  Special  Methods  Were  Devel- 
oped for  Handling  Concrete  Materials — 50-Foot  Finishing  Bridge  a  Feature 

By  H.  S.  VAN  SCOYOC 
Chief  Engineer,  Toronto  and  Hamilton  Highway  Commission 


THE  Toronto  and  Hamilton  Highway 
Commission  is  joining  the  two  largest 
cities  in  Ontario  with  a  36-mile  concrete 
roadway  that  will  be  longer  than  any  other 
continuous  stretch  of  concrete  18  ft.  in 
width  yet  completed.  The  project  is  being 
carried  through  at  this  time  because  of 
industrial  conditions  that  were  created  at 
the  beginning  of  the  great  war  in  which 
Canada,  as  a  part  of  the  British  Empire, 
is  engaged.  In  August,  1914,  unemploy- 
ment was  a  serious  problem,  more  partic- 
ularly in  the  larger  centers  of  population. 
It  was  felt  that  the  approaching  winter 
would  cause  much  suffering  if  some  form 
of  relief  work  was  not  undertaken.    High- 


est. The  problem  of  the  unemployed  be- 
came less  acute  as  summer  progressed, 
and  at  the  present  time  it  is  the  lack  of 
laborers,  rather  than  lack  of  work,  that  is 
serious. 

The  highway,  in  general,  follows  estab- 
lished road  allowances,  although  in  some 
instances  diversions  have  been  made  to 
correct  alignment  or  shorten  distances. 
Thie  route  chosen  skirts  the  shores  of  Lake 
Ontario,  passing  through  one  of  the  most 
intensely  cultivated  sections  of  the  Prov- 
ince. The  scenic  beauty  should  prove  a 
strong  attraction  to  tourists.  It  forms 
what  is  possibly  the  most  important  link 
in  the  highway  that  will  eventually  join 
Windsor,  Ont.,  opposite  Detroit,  Mich.,  with 
Montreal,  and  is  part  of  the  direct  route 
from  Toronto  to  Niagara  Falls. 

The  minimum  width  of  right  of  way  is 
66  ft.,  the  commission  controlling  addi- 
tional strips  20  ft.  in  width  on  either  side 
as  far  as  the  erection  of  fences  or  build- 
ings is  concerned.  The  maximum  grade  is 
4  per  cent  and  all  corners  are  rounded. 
The  roadway  proper  is  graded  to  a  mini- 
mum width  of  26  ft.    Practically  all  cuts 


CONCRETE  AGGREGATES  UNLOADED  BY  LOCOMOTIVE  CRANES  AND  CLAMSHELLS 


way  construction  was  suggested  as  a  suit- 
able field,  and  the  Toronto  to  Hamilton 
roadway  was  proposed  as  the  most  prom- 
ising one  because  many  of  the  municipali- 
ties interested  in  its  construction  had  al- 
ready expressed  a  desire  to  have  the  work 
undertaken. 

Construction  by  Day  Labor 

A  commisison  was  appointed  Sept.  17, 
1914,  and  was  successful  in  having  suit- 
able resolutions  passed  by  the  interested 
municipalities  during  the  succeeding 
month.  Actual  construction  was  begun 
early  in  November.  It  was  felt  that  day 
labor  offered  the  only  satisfactory  method 
of  providing  work  for  those  in  greatest 
need.  So  many  deserving  men  sought  em- 
ployment on  this  work  that  it  was  neces- 
sary to  make  frequent  changes  in  the 
gangs.  Work  was  continued  during  the 
winter  where  the  grading  was  the  heavi- 


have  been  taken  out  to  a  width  of  40  ft. 
and  a  width  greater  than  26  ft.,  provided 
on  the  heavier  fills.  All  structures  have 
been  extended  or  replaced  with  the  excep- 
tion of  bridges  spanning  four  rivers,  and 
it  is  anticipated  that  these  bridges  will  be 
replaced  in  the  near  future,  as  they  are 
not  satisfactory  for  present  traffic  condi- 
tions. The  minimum  clear  width  on 
bridges  and  culverts  constructed  or  recon- 
structed is  26  ft.  They  have  been  built  of 
plain  or  reinforced  concrete.  Reinforced 
concrete  pipe  has  been  used  under  farm 
approaches  and  for  the  pipe  culverts  un- 
der the  roadway  proper. 

The  concrete  paving  is  18  ft.  wide,  6  in. 
thick  at  the  edges,  and  8V4  in.  at  the  cen- 
ter. The  crown  is  parabolic  and  the  sub- 
grade  level.  The  specifications  are  prac- 
tically those  of  the  American  Concrete  In- 
stitute, except  that  the  proportions  used 
are  l:li/2:3.     Cement  fine  aggregate  and 
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coarse  aggregate  have  been  carefully  in- 
spected. The  cement  has  come  from  one 
store-house  and  was  thoroughly  sampled 
before  shipments  were  begun.  Additional 
tests  have  been  made  from  time  to  time. 
The  sand  has  been  tested  at  the  pits  before 
being  shipped,  both  as  to  grading  and  loam 
content,  and  all  broken  stone  has  been  in- 
spected at  the  quarry.  Test  cubes  have 
been  made  up  from  the  concrete  as  it  has 
gone  into  the  roadway.  They  have  been 
subjected  to  the  same  curing  processes  as 
the  roadway  itself. 

Organization  and  Extent  of  Work 

Under  the  chief  engineer  the  principal 
heads  have  been  a  division  engineer  and 
a  superintendent  of  construction.  The 
road  has  been  divided  into  four  sections 


pick   ploughs,    rooters,   slushers,   wheelers, 
etc. 

Special  Construction  Methods 

For  loading  the  small  cars  with  sand 
and  stone  a  special  device  was  used  that 
differs  in  some  respects  from  those  ordi- 
narily employed.  Wooden  bins  having  a 
capacity  in  excess  of  one  train-load  as 
hauled  on  the  industrial  railway,  were 
built  on  standard  gage  flat  cars  of  100,000 
lb.  capacity.  Two  were  provided  for  each 
crane,  one  for  sand  and  one  for  stone. 
Each  had  two  chutes  so  spaced  that  two 
small  cars  could  be  loaded  at  one  time, 
one  laborer  being  able  to  manipulate  both 
chutes.  By  this  plan  two  cars  were  loaded 
in  less  than  half  the  time  required  for 
loading  one   car  direct  from  the  bucket. 


FOR  LOADING  INDUS- 
TRIAL CARS  WITH 
SAND  AND  STONE 
PORTABLE  WOODEN 
BINS    WERE    USED 


Where  the  paving  was  50  ft.  in  width 
two  V-i-yd.  mixers  were  worked  side  by 
side.  The  plan  was  of  advantage  in  that 
a  greater  yardage  was  laid  daily  than 
would  have  been  possible  with  only  one 
machine  which  would  have  reduced  the 
length  of  time  that  traffic  was  forbidden 
in  the  business  section.  It  was  not  eco- 
nomical, however,  as  far  as  the  labor  cost 
per  square  yard  of  paving  was  concerned. 

Instead  of  depending  upon  a  strike- 
board  for  the  proper  crown,  rows  of  stakes 
were  set  across  the  street  at  intervals  of 
6  ft.  Two  rows  were  driven  with  each 
move  of  the  mixers,  as  it  was  found  im- 
practicable to  set  them  in  advance.  This 
meant  quite  a  loss  in  mixing  time  on  ac- 
count of  the  large  gang  employed.  It 
would  have  been  more  economical  under 
these  conditions  to  have  laid  the  concrete 
with  one  mixer  working  in  the  center  of 
the  street,  as  the  decrease  in  time  lost 
would  have  more  than  paid  for  the  extra 
cost  of  distributing  the  concrete. 

It  is  hoped  at  the  present  time  to  have 
construction  work  completed  in  the  early 
fall. 

The  division  engineer  of  the  Toronto- 
Hamilton  highway  is  Charles  Johnston 
and  the  superintendent  of  construction  R. 


each  with  a  resident  engineer  reporting  to 
the  division  engineer,  and  a  general  fore- 
man reporting  to  the  superintendent  of 
construction.  From  the  city  limits  of  To- 
ronto to  the  city  limits  of  Hamilton  the 
distance  is  approximately  36  miles,  but  up 
to  the  present  time  construction  has  been 
limited  to  the  31  miles  nearest  Hamilton. 

In  addition  to  this  main  highway  the 
scheme  includes  a  secondary  road  7200  ft. 
long  on  which  the  concrete  is  9  ft.  in 
width.  A  portion  of  the  main  highway 
in  the  town  of  Oakville  has  been  paved 
with  concrete  to  a  width  of  50  ft.  in  the 
business  section  and  30  ft.  in  the  residen- 
tial section. 

It  was  planned  originally  to  distribute 
the  materials  from  three  yards  which 
would  have  divided  the  distances  equally 
and  given  an  average  haul  of  a  little  more 
than  three  miles.  Delays  made  more  dis- 
tributing points  desirable,  however,  and 
five  sidings  have  been  used. 

Equipment 

In  the  larger  yards  the  unloading  has 
been  done  by  locomtive  cranes  and  clam- 
shell buckets.  At  the  other  points  it  has 
been  by  hand.  Practically  all  of  the  ma- 
terials have  been  hauled  by  an  industrial 
railway  outfit,  consisting  of  three  7V2-ton 
steam  locomotives,  110  V-shaped  dump 
cars,  each  holding  1%  cu.  yd.,  and  about 
151/2  miles  of  24-ln.  gage  sectional  track. 

The  concrete  for  the  roadway  has  been 
mixed  in  five  y2-yd.  and  one  1/3-yd.  cube 
pavers  with  booms  and  overturning  buck- 
ets. Water  has  been  taken  from  the  lake 
through  2-in.  pipes  by  five  triplex  pumps 
driven  by  8-hp.  gasoline  engines.  The  grad- 
ing outfit  consisted  of  five  rollers,  one 
gasoline  tractor,  two   scarifiers,   graders. 


WHERE  PAVING  WAS 
50  FEET  WIDE  TWO 
MIXERS  WERE  USED 
TO  HASTEN  CON- 
STRUCTION 


It  is  possible  to  avoid  practically  all  waste 
in  loading  in  the  yard.  The  cars  can  be 
loaded  evenly  so  that  the  material  is  prop- 
erly distributed  on  the  sub-grade,  prevent- 
ing not  only  waste  but  the  necessity  for 
handling  excess  material  or  the  possible 
delay  due  to  a  shortage  in  delivery.  It  was 
possible  to  spot  the  bins  rather  than  the 
cars,  which  permitted  the  locomotive  to 
do  other  work.  A  train  can  be  loaded 
without  the  crane.  This  is  especially  ad- 
vantageous when  an  extra  trip  is  made,  as 
it  is  not  necessary  for  the  crane  runner  to 
work  overtime.  The  plan  is  of  greatest 
benefit  when  the  number  of  small  cars  is 
limited  and  the  haul  short,  as  the  delay  in 
the  yard  is  reduced  to  a  minimum. 

50-FooT  Finishing  Bridge 

Where  the  paving  was  50  ft.  in  width  a 
special  bridge  was  constructed.  Four  6-in. 
I-beams  were  taken  from  one  of  the  dis- 
carded steel  bridges  and  so  clamped  that 
the  I-beams  were  free  to  move  in  or  out. 
The  ends  rested  on  steel  rails  which  were 
kept  well  greased,  the  bridge  being  easily 
moved  with  pinch  bars.  It  was  a  very 
satisfactory  solution  to  a  rather  perplex- 
ing problem,  as  it  supported  four  floaters 
at  no  great  height  above  the  surface  of  the 
pavement. 


T.  Bell.  The  commission  consists  of 
George  H.  Gooderham,  chairman ;  G.  Frank 
Beer,  honorary  secretary;  Ruben  H.  Lush, 
W.  S.  Davis,  M.  C.  Smith,  Hugh  Bertram 
and  Controller  T.  W.  Jutten. 


Pennsylvania  Railroad  Employees'  Re- 
cords for  1915  Are  Excep- 
tionally Good 

In  four  classes  of  tests,  including  obedi- 
ence to  stop  signals,  not  a  single  failure  on 
the  part  of  any  employee  of  the  Pennsyl- 
vania Railroad  Lines  East  of  Pittsburgh 
occurred  in  1915,  the  third  year  in  which 
no  passenger  has  been  killed  in  a  train  acci- 
dent on  this  road.  A  total  of  4,364,519  tests 
and  observations  were  made  to  determine 
how  well  the  train-operating  rules  were 
being  obeyed  and  the  results  show  that 
only  one  error  occurred  in  1110  trials, 
giving  a  record  of  99.9  per  cent  of  ab- 
solute perfection.  An  exceptionally  high 
record  was  made  in  the  observance  of  rules 
intended  for  the  safety  and  protection  of 
the  employees  themselves.  Accidents  to 
employees  were  reduced  11  per  cent.  Only 
eight  failures  to  follow  strictly  the  rules 
governing  watchmen  stationed  at  grade 
crossings  occurred  in  62,934  trials. 
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PORTABLE  CONCRETE  PLANT  BUILT   U)UISVILLE   CANAL  WALL 

Portable  Concrete  Plant  Builds  Louisville  and 

Portland  Canal  Wall 

Rock  Drilling  Experience,  Dynamite  Trials  and  Excavation 
Layout  Plans  Features  in  Canal  Widening  Construction 


A  PORTABLE  concrete  plant,  fed  by  a 
locomotive  crane  delivering  aggregate 
from  the  barges  paralleling  the  work  into 
the  mixer  storage  bins,  was  employed  in 
placing  the  concrete  for  the  new  wall  of  the 
widened  Louisville  and  Portland  Canal  built 
around  the  Falls  of  the  Ohio  at  Louisville, 
Ky.  The  work  of  widening  the  canal  from 
90  to  200  ft.,  construction  of  new  locks,  re- 
constructing the  dam  to  provide  a  9-ft. 
low-water  stage  and  cleaning  the  basin  at 
the  head  of  the  canal,  is  part  of  the  im- 
provement of  the  Ohio  River  from  Pitts- 
burgh to  Cairo,  approved  by  Congress  in 
1910.  The  first  items  are  under  contract 
and  the  second  was  described  in  the  Engi- 
neering Record  of  June  26,  1915,  page  794. 
The  third  and  fourth  items  have  been  con- 
structed. Work  on  the  widening  of  the  canal 
began  May,  1913,  and  will  be  completed  by 
June,  1916,  as  it  was  90  per  cent  finished 
March  1. 

Extent  of  New  Work 

The  canal  is  to  be  widened  from  Fif- 
teenth Street  to  Twenty-sixth  Street,  the 
old  canal  filled  and  an  emergency  dam  of 
the  Boule  type  constructed  above  the  locks. 
The  dam  is  to  be  closed  in  case  of  accident 
to  the  locks.  The  contract  calls  for  ex- 
cavating the  canal  to  a  width  of  200  ft.; 
constructing  a  new  concrete  canal  wall  and 
removing  the  old  masonry;  constructing  a 
concrete  pier  for  the  new  bridge  over  the 


canal  at  Eighteenth  Street  (see  the  Engi- 
neering Record  of  Aug.  14, 1915,  page  199) ; 
building  concrete  foundations  for  the  sec- 
tion of  the  emergency  dam  between  the  old 
and  the  new  north  canal  walls;  extending 


In  developing  a  working  plan  a  contour 
map  on  a  scale  of  40  ft.  to  the  inch  was 
made,  and  each  scheme  proposed  was  stud- 
ied with  the  aid  of  blue  line  prints  of  this 
plan.  This  investigation  quickly  showed 
the  advantages  and  disadvantages  of  each 
.scheme  and  aided  materially  in  the  selec- 
tion of  equipment.  The  working  plan  was 
for  dragline  1  to  start  at  Sta.  59  and  work 
west,  making  the  embankment;  dragline  2 
was  to  follow,  loading  all  the  surplus  on 
cars,  to  be  disposed  of  in  the  new  levee 
from  Sta.  59  to  80  and  in  filling  in  the  old 
canal.  Owing  to  delays  in  the  erection  of 
the  draglines,  No.  1  was  helped  out  from 
Sta.  50  west  by  Thew  shovels  and  teams, 
and  the  Marion  shovel  loaded  some  of  the 
surplus  east  of  Sta.  50. 

The  levee  from  Sta.  59  east  was  made 
from  a  trestle,  the  rise  from  the  loading 
track  to  the  trestle  being  made  on  a  3-per- 
cent grade,  easily  ascended  with  four  loads. 
The  fill  in  the  old  canal  was  made  from  a 
trestle  on  one  side  and  from  the  old  road- 
way on  the  other. 

About  15  ft.  of  earth  was  left  behind  the 
old  wall  as  a  cofferdam,  but  later  was  re- 
moved, as  it  was  found  to  contain  a  great 
deal  of  rock  and  was  of  little  value  as  a 
dam.  A  prism  also  was  left  behind  the 
new  wall  to  serve  as  a  backfill.  After  the 
completion  of  the  new  wall  this  material  was 
pulled   down  by  teams  with   slip   scrapers. 
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LOCOMOTIVE  CRANES  LIFTING  AGGREGATE   FROM   CANAL  BOATS  TO  CONCRETE    PLANT 


the  drydock  culvert  and  drainage  culverts, 
and  building  a  retaining  wall  across  the  old 
locks  below  the  guard  gates. 

Some  of  the  quantities  are  770,000  cu.  yd. 
of  earth  excavation,  205,000  cu.  yd.  of  rock 
excavation,  550  lin.  ft.  of  drilled  bolt  holes, 
490  cu.  yd.  of  reinforced  concrete,  16,951 
cu.  yd.  of  plain  concrete  and  48,300  sq.  ft.  of 
channeling;  all  to  be  completed  irt  three 
years. 


The  embankment  was  left  15  per  cent  high 
to  allow  for  shrinkage — an  amount  found 
to  be  close  to  the  actual  shrinkage  when  the 
banks  were  finally  shaped  eighteen  months 
later.  The  slopes  were  planted  with  Ber- 
muda grass  by  the  government  forces. 

Rock  Hard  on  Drills 

The  rock  work  followed  behind  dragline 
2.     The  ledge  consisted  of  5  ft.  of  hard 
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THE  LOUISVILLE  AND  PORTLAND  CANAL  IS  BEING  WIDENED  TO  200  FEET 
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From  left  to  right:  (a)  Old  canal. 


THE  NEW  LOUISVILLE  AND  PORTLAND  CANAL  WILL  BE   200  FT.  WIDE 

(b)  Channeler  cutting  down  roclt  beliind  wall  to  be  removed,     (c)  Locomotive  crane  feeding, 
new  waU.     (f )  Electric-driven  pumping  station,     (d)  Steam  shovel  loading  rock. 


(e)  Concrete  plant  building  the 


limestone  over  cement  rock,  which  was 
slightly  softer.  The  rock  was  difficult  to 
drill  and  channel,  and  did  not  shoot  well  for 
shovel  work.  In  chaneling  a  five-piece  drill 
of  1-in.  steel  was  tried,  but  found  to  be 
worthless.  A  change  was  made  to  a  three- 
piece  bit  of  IVs-in.  steel,  and  even  with  this 
bit  the  steel  was  often  broken  and  bent. 

The  first  work  was  done  with  the  wagon 
drill,  but  the  smallest  hole  that  could  be 
drilled  was  too  large  to  allow  a  proper  dis- 
tribution of  the  dynamite.  Tripod  drills 
with  3%-in.  cylinders  were  substituted; 
they  used  hollow  steels,  through  which  live 
steam  was  forced  to  muck  out  the  holes. 
The  tripod  drills  made  a  hole  of  1%  in.  at 
the  bottom  and  gave  a  much  better  distri- 
bution to  the  dynamite.  Steam  was  fur- 
nished by  a  60-hp.  horizontal  boiler  and  a 
40-hp.  vertical  boiler  mounted  on  a  flat  car. 
This  car  was  kept  close  to  the  drills  so  that 


large  holes  were  loaded  at  the  bottom  and 
at  the  bottom  of  the  limestone  ledge,  and 
the  small  ones  were  single  loaded. 

Different  strengths  of  dynamite  from  40 
to  75  per  cent  were  tried,  but  it  was  found 
that  the  best  results  were  obtained  with  the 
75  per  cent.  An  average  of  0.4  lb.  per  cubic 
yard,  pit  measurement,  was  required. 

The  rock  was  handled  by  a  Marion  shovel 
and  disposed  of  in  the  levee  from  station 
80    to    84,    in    riprapping    the    river    slope 


ditch  some  200  ft.  back  from  the  river, 
remainder  was  sheeted  with  wood. 


The 


Old  Wall  Serves  as  Cofferdam 

As  stated  above,  it  was  first  intended  to 
leave  15  ft.  of  earth  behind  the  old  canal 
wall  to  serve  as  a  cofferdam,  but  this 
scheme  was  abandoned.  The  first  1000  ft. 
of  wall  exposed  was  backed  by  a  thin  slab 
of  concrete  to  stop  the  leakage,  but  the  con- 
crete was  not  found  to  be  very  effective  and 


DRAGLINE  REMOVING 
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MOUNTED  BOILERS 
FED  THE  FIVE  TRIPOD 
STEAM    DRILLS 


the  steam  loss  was  small.  There  was  prac- 
ticaly  no  time  lost  due  to  moving  the  boilers, 
and  the  drills  could  be  reset  in  7  min. 

Try  Various  Hole  Spacings 

Different  spacing  of  holes  was  tried,  but 
the  best  distribution  was  found  to  be  7-ft. 
squares  with  a  hole  in  the  center  of  the 
square.  All  holes  were  drilled  18  in.  below 
grade,  but  at  times  even  this  depth  did 
not  pull  the  bottom  ledge.  Between  these 
steam  drill  holes  smaller  holes  were  drilled 
with  air  through  the  limestone  ledge  to 
break  this  ledge  and  save  block  holing.   The 


from  Sta.  70  to  80  and  in  the  roadway  from 
Sta.  50  west.  The  surplus  was  used  in 
filling  the  old  canal. 

Before  filling  the  old  canal  it  was  neces- 
sary to  extend  the  discharge  culvert  for  the 
drydock  to  the  river,  from  a  point  where 
it  entered  the  old  canal,  a  distance  of  600 
ft.  The  culvert  required  a  cut  of  20  ft. 
through  mud  deposited  from  the  river.  It 
was  a  box  of  reinforced  concrete  4  ft.  wide 
by  6  ft.  high,  resting  on  the  ledge  or  on 
piers  founded  upon  the  ledge.  The  cut  was 
very  wet,  and  steel  sheet  piling  was  used 
for  a  cofferdam  at  the  river  and  for  the 


required  considerable  calking.  The  remain- 
der was  left  open  and  wooden  wedges  were 
driven  in  the  weep  holes  from  the  back  of 
the  wall.  The  small  leaks  were  stopped  by 
means  of  a  mixture  of  sawdust,  cinders  and 
manure  placed  on  the  outside  in  wooden 
boxes  nailed  on  long  rods.  (See  the  Engi- 
neering Record,  June  19,  1915,  page  785.) 
These  boxes  had  holes  in  the  bottom  and 
the  suction  of  the  water  carried  the  ma- 
terial into  the  holes  and  stopped  the  leaks. 
The  method  proved  very  effective. 

Before  blasting  the  last  cut  next  to  the 
old  wall  the  ledge  was  channeled  back  of  this 
wall,  leaving  a  strip  of  from  8  to  12  ft. 
under  the  wall  to  be  dredged  out.  The  first 
section  to  be  dredged  extended  from  Sta. 
62  to  Sta.  27.  At  Sta.  27  a  cross  dam  was 
placed  between  the  old  and  new  walls.  It 
consisted  of  Lackawanna  steel  sheet  piling 
tied  together  with  rods  and  filled  with  sand 
and  gravel.  The  material  was  placed  in 
lifts  of  about  12  in.  and  made  an  effective 
puddle.    When  the  dam  was  first  unwatered 
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there  was  a  great  deal  of  leakage,  but  this 
was  gradually  checked,  and  at  the  end  of  a 
week  the  dam  was  practically-  dry. 

The  pumping  plant  consisted  of  three  12- 
in.  centrifugal  pumps  direct  connected  to 
50-hp.  motors.  Ordinarily  one  of  these 
pumps  handled  all  the  water.  In  addition 
to  the  pump  the  contractor  constructed  a 
24-in.  sewer  from  Sta.  0  to  the  drydock. 

Portable  Concrete  Plant 
The  new  canal  wall  is  of  concrete,  4  ft. 
wide  on  top  and  stepped  so  that  the  width 
is  appro-ximately  50  per  cent  of  the  height. 
The  wall  rests  on  the  ledge,  the  face  being 
flush  with  the  channel  cut.  It  is  doweled 
to  the  rock  with  1-in.  square  twisted  rods 
spaced  on  3V2-ft.  centers. 

The  concrete  was  deposited  in  alternate 
monoliths  of  40  ft.  The  concrete  plant,  as 
shown  in  the  sketch,  was  made  from  old 
timbers  on  hand,  and,  according  to  the  con- 
tractor, proved  very  efffcient.  The  arrange- 
ment is  simple  and  few  men  were  required 
to  operate  it.  The  sand  and  gravel  were 
taken  from  barges  in  the  canal  by  a  clam- 
shell bucket  of  the  20-ton  Link  Belt  loco- 
motive crane  and  placed  in  the  small  storage 
hoppers.  From  these  the  aggregates  were 
dropped  into  the  charging  hopper  and  there 
measured  and  the  cement  added ;  then  they 
were  dropped  to  the  114-yd.  Smith  mixer, 
hoisted  and  spouted  to  place.  The  batch 
used  was  4  bags  of  cement,  11  cu.  ft.  of 
sand  and  24  cu.  ft.  of  gravel.  The  plant 
has  a  capacity  of  50  cu.  yd.  per  hour.  Both 
the  mixer  and  the  hoist  were  motor  driven 
and  used  approximately  40  kw.  per  100  cu. 
yd.  of  concrete  at  114  cents  per  kilowatt. 
This  was  found  to  effect  a  decided  saving 
over  steam. 

Three  sets  of  Blaw  forms  holding  71/2  cu. 
yd.  each  were  used  and  held  in  place  a 
minimum  of  fifty  hours.  The  record  run 
was  thirty-five  sections  of  1400  lin.  ft.  in 
thirty-five  consecutive  working  days. 

Most  of  the  plant  was  used  on  a  single 
8-hour  shift.  Dragline  1  was  on  double 
shift  throughout  and  the  entire  plant  was 
on  double  shift  during  1914,  but  it  was 
found  that  the  greater  overhead  and  pump- 
ing charges  on  the  single  shift  were  more 
than  offset  by  the  greater  output. 

Practically  the  entire  plant  was  bought 
new  for  this  contract.  A  portion  of  it  is 
as  follows :  Two  Lidgerwood-Cravirford  drag- 
line excavators  with  70-ft.  booms  and  2-yd. 
Page  buckets;  one  Ingersoll-Rand  and  one 
Sullivan  duplex  channeler;  one  Ingersoll- 
Rand  wagon  drill  and  five  jackhamraer 
drills;  five  Sullivan  tripod  drills;  twenty- 
four  12-yd.  Western  air  dump  cars;  one 
spreader  car;  five  Porter  standard-gage 
locomotives;  one  20-ton  Link  Belt  locomo- 
tive crane;  one  3800-lb.  Monarch  pile  ham- 
mer; three  12-in.  Morris  centrifugal  pumps 
driven  by  50-hp.  motors ;  seven  Nye  pumps ; 
one  6-in.  Buffalo  centrifugal  pump;  one 
%-yd.  Thew  shovel;  one  V/g-yd.  traction 
steam  shovel;  and  one  Marion  steam  shovel 
with  2%-yd.  dipper. 

The  government  work  at  Louisville  is  un- 
der the  direction  of  Major  J.  C.  Oakes, 
Corps  of  Engineers,  U.  S.  Army.  F.  I. 
Louckes  is  assistant  engineer  and  R.  E. 
Strecker  is  junior  engineer. 

The  contractor  was  the  Henry  Bickel 
Company,  Louisville,  Ky.  A.  G.  Butler  is 
superintendent  and  engineer  in  charge. 

The  subcontract  for  dredging  the  old  wall 
was  let  to  the  Western  Rivers  Company, 
Point  Pleasant,  W.  Va.  Mr.  Eppling  is  in 
charge  for  this  company. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  will  be  welcomed 


Railway  Construction  Methods  in 
Australia 

Sir  :  I  notice  that  you  have  paid  me  the 
compliment  of  including  an  abstract  of  my 
paper  on  Railway  Construction  Methods  in 
Australia  in  your  number  of  Dec.  4,  1915, 
and  commenting  on  it. 

With  much  that  you  say  I  am  in  accord, 
but  when  writing  of  construction  work 
"started  on  the  heels  of  the  surveyors,"  I 
had  no  intention  of  suggesting  that  the 
location  work  suffered  in  consequence.  The 
instances  then  in  my  mind  occurred  in  very 
easy  country,  where  all  location  problems 
were  easily  threshed  out  more  quickly  than 
the  center  line  could  be  staked  and  works 
set  out. 

Given  the  same  conditions  as  to  quantity 
and  continuity  of  the  work,  and  freedom  to 
use  materials  which  prove  during  progress 
of  works  to  be  most  economical  when  both 
first  cost  and  maintenance  are  considered, 
it  seems  to  me  that  there  should  be  no  ma- 
terial difference  in  costs  whether  I  should 
build  the  railways  as  manager  for  the  Gov- 
ernment, or  manager  for  a  first-class  con- 
tracting firm. 

After  long  experience  of  contractors, 
both  successful  and  unsuccessful,  I  find  the 
unit  costs  of  my  work  for  the  Government, 
when  put  alongside  theirs,  are  certainly  not 
higher. 

Maurice  E.  Kernot, 
Chief    Engineer    for   Railway    Construc- 
tion, Victorian  Railways. 


Should  There  Be  Only  One  Gov- 
ernment Survey  Bureau? 

Sir:  For  more  than  one  hundred  years 
the  United  States  Government  has  been  en- 
gaged in  the  extension  of  public  surveys. 
While  public  land  surveys  were  undertaken 
some  years  before  the  United  States  Coast 
and  Geodetic  Survey  was  organized,  yet 
the  two  branches  might  be  said  to  have  de- 
veloped simultaneously. 

The  United  States  Coast  and  Geodetic 
Survey  has  always  enjoyed  the  confidence 
and  respect  of  scientific  men  at  home  and 
abroad.  It  has  laid  a  foundation  for  a 
complete  triangulation  network  covering 
the  entire  country.  It  has  determined  with 
accuracy  the  elevation  of  many  stations. 
It  has  surveyed  our  coast  line  and  prepared 
topographic  maps  of  the  contiguous  country. 
It  has  always  enjoyed  the  aid  and  co-opera- 
tion of  the  army  and  navy  officers  except  in 
times  of  war. 

Because  the  work  of  the  United  States 
Coast  and  Goedetic  Survey  demands  the 
services  of  highly-qualified  technical  men, 
it  has  been  difficult  for  the  politician  to  use 
it  as  a  toy.  This  element  of  strength  may 
also  have  involved  an  element  of  weakness 
insofar  as  logical  growth  is  concerned.  It 
is  unnecessary  to  say  that  the  politician  has 
been  more  successful  in  other  branches  of 
public  service  where  surveying  has  been 
prominent. 

The  engineer  is  anxious  to  erect  his  pro- 
fessional monuments  so  that  his  successors 
may  have  cause  to  praise  him  and  to  sup- 


port his  integrity  and  his  skill.  There  seems 
to  be  no  good  reason  why  general  public 
surveys  should  be  conducted  by  more  than 
one  department  of  the  government.  The 
Coast  and  Geodetic  Survey  has  an  enviable 
record.  It  has  already  erected  much  of  the 
framework  upon  which  all  other  surveys 
may  be  supported. 

It  would  be  interesting  to  engineers,  and 
possibly  to  law-makers  and  administrative 
officers  at  Washington,  to  have  an  expres- 
sion of  opinion  from  those  who  are  con- 
cerned only  insofar  as  they  desire  this  work 
to  be  performed  in  the  best  possible  manner. 
If  good  reasons  can  be  given  for  distribut- 
ing the  work  through  many  departments, 
regardless  of  the  qualifications  of  the  offi- 
cers having  general  supervision,  heedless  of 
the  cost  entailed  by  the  duplication  of  staffs 
and  equipment  and  without  much  considera- 
tion of  uniformity  in  methods  and  limits  of 
error,  then,  like  the  lion  end  the  lamb,  sci- 
ence and  politics  must  lie  down  together, 
awaiting  the  time  when  public  sentiment, 
shaped  by  a  more  general  understanding  of 
conditions,  will  demand  a  change. 

Clarence  T.  Johnston. 

Ann  Arbor,  Mich. 

[The  Engineering  Record  will  be  glad  to 
publish  letters  from  its  readers  on  this  sub- 
ject. There  is  much  to  be  said  on  both  sides. 
— Editor.) 


Courtesy  Is  Appreciated 

Sir:  I  wish  to  call  the  attention  of  your 
readers  to  the  exceptional  manner  in  which 
the  contract  letting  for  the  construction  of 
Vermillion  County  Bond  Roads  was  handled 
at  Danville,  111.,  March  14,  15  and  16. 

In  conversation  with  the  many  material 
men,  equipment  salesmen  and  contractors, 
both  successful  and  unsuccessful  at  the  time 
of  the  letting,  we  found  without  exception 
unbounded  enthusiasm  and  outspoken  praise 
for  the  courtesy  shown,  the  facilities  of- 
fered and  the  accommodations  for  work 
given  by  the  commissioners  and  their  super- 
intending engineer,  P.  C.  McArdle. 

There  was  no  question  as  to  detail  of  con- 
struction, choice  of  material,  description  of 
material,  grade,  in  fact,  any  engineering  in- 
formation at  all  that  was  not  furnished  at 
once  and  fully  by  the  superintending  en- 
gineer's office.  Plans  profiles,  cross-sections, 
quantities  of  work — every  item  that  could 
possibly  come  up  for  investigation — had 
been  thoroughly  investigated  and  the  most 
trivial  things  were  given  the  same  careful 
attention  as  the  most  important. 

We  feel  that  in  so  unusual  a  matter  as 
the  contracting  for  the  construction  of  the 
Vermillion  County  Bond  Roads  in  Illinois, 
the  successful  handling  to  the  greater  satis- 
faction of  all  parties  concerned,  is  a  thing 
t"  be  greatly  commended,  and  in  making 
this  statement,  we  give  the  opinion,  not 
merely  of  ourselves,  but  also  the  opinion 
of  other  contractors  who  bid  on  the  work, 
successfully  and  unsuccessfully,  as  often 
expressed  to  us. 

A.  W.  Eisenmayer,  Jr., 
Vice  President,  Granite  City  Lime  & 
Cement  Company,  Danville,  111. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


IContributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  and  shoidd  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


A- Frame  on  Scows  Rescues  Steam 
Shovel  from  Canal 

A  heavy  A-frame  on  the  head  end  of 
two  dump  scows  tied  together  was  re- 
cently used  in  lifting  a  35-ton  Thew  shovel 
from  a  flooded  portion  of  the  bank-widen- 
ing work  on  the  Louisville  &  Portland 
Canal.  The  frame  was  made  of  14  x  14-in. 
timbers  with  an  18  x  18-in.  spud  timber 
base.'  It  was  braced  securely  to  the  hop- 
pers and  tied  to  the  head  log  of  the  scows 
to  prevent  kicking  out.  The  top  was  held 
by  four  guys,  one  to  each  comer.  The 
fall  line  runs  through  the  outer  end  boom 
sheave  on  the  derrick  boat,  thus  taking 
part  of  the  load  off  the  A-frame.  The  fall 
line  was  of  %-in.  cable  with  a  block  of  six 
sheaves,  making  twelve  parts  of  line  in  all. 
The  rigging  on  the  scows  was  counterbal- 
anced by  loads  in  the  two  rear  hoppers  and 
by  a  dredge  dipper  and  dipper  stick  that 
were  on  the  scows  for  repairs.  A  govern- 
ment diver  hooked  the  cable  slings  around 
the  shovel  axles  at  each  wheel  so  that  it 
was  picked  up  nearly  level.  A  barge  was 
run  underneath  and  the  shovel  placed  on  it. 
The  four  boats  were  then  moved  across 
the  canal  and  the  shovel  set  on  the  canal 
wall.    The  entire  job  took  about  four  days. 


BARGE   CARRIES    SHOVEL   TO    BANK 

The  scows  used  were  each  70  x  20  x  7V2 
ft.,  and,  when  loaded  with  the  shovel,  the 
front  ends  were  2.8  ft.  out  of  water  and  the 
rear  ends  5.4  ft.  out.  The  shovel  was  picked 
up  without  an  accident  of  any  kind.  The 
contractors  in  charge  have  rated  the  ca- 
pacity of  the  outfit  at  50  tons. 

The  outfit  was  rented  from  the  Western 
Rivers  Company,  the  sub-contractor  taking 
out  the  old  wall  as  noted  in  the  Engineer- 
ing Record  on  page  794  of  the  June  26, 


1915,  issue.  Mr.  Eppling  is  their  superin- 
tendent. The  work  was  carried  out  for  the 
Henry  Bickel  Company,  general  contractors, 
under  the  direction  of  A.  G.  Butler,  super- 
intendent and  engineer  in  charge. 


Camp  Buildings  on  Big  Road  Job 

Moved  Without  Being 

Knocked  Down 

AT  one  time  during  the  summer  of  1914 
more  than  1000  laborers  were  employed 
on  the  Toronto  to  Hamilton  highway,  de- 
scribed on  page  520  of  this  issue.  Most  of 
them  were  fed  and  housed  by  the  highway 
commission.     The  location  of  camps  was 


and  the  little  show  hall  is  crowded  every 
night  and  Sunday  afternoon  with  lumber- 
jacks who  do  not  go  to  town  and  fail  to 
return  next  day.  The  idea  has  been  so  suc- 
cessful that  several  other  companies  ex- 
pect to  try  it  in  the  near  future. 


Charts  Show  Monthly  Progress  and 
Expenditure  on  Road  Work 

By  H.  S.  VAN  SCOYOC 

Chief    Engineer,    Toronto-Hamilton    Highway 

Commission 

A  GRAPHIC  method  of  comparing  pre- 
liminary estimotes  with  actual  monthly 
results  has  been  found  of  value  in  day 


HOW  CAMP  BUILDINGS  ON  TORONTO-HAMILTON   HIGHWAY  WERE  MOVED 


changed  as  the  work  progressed.  Some  of 
the  camp  buildings  were  moved  without 
being  knocked  down,  as  shown  in  the  ac- 
companying photograph.  In  one  instance 
the  cookery  was  loaded  on  skids  and  hauled 
to  the  new  location  by  a  gasoline  tractor 
without  even  taking  down  the  range,  the 
cook  preparing  a  meal  en  route. 


Motion    Pictures    Hold    Lumber- 
jacks in  Northern  Woods 

MOTION  pictures,  shown  with  a  nightly 
change  of  program,  have  enabled  the 
Guerney  Lumber  Company  in  Wisconsin  to 
hold  steady  crews  at  their  camps  near  Ash- 
land, where  formerly  the  end  of  a  month 
seldom  found  more  than  a  man  or  two  at 
work  who  had  started  the  month.  The 
lumberjacks  would  go  to  the  cities,  "blow 
in"  their  roll  and  then  seek  employment  at 
another  camp.  The  motion  picture  idea  was 
suggested,  according  to  the  National  Lum- 
ber Manufacturers  Association,  by  one  of 
the  office  employees  of  the  concern.  There 
had  been  so  much  trouble  in  holding  men 
that  the  company  secured  an  outfit  and  an 
operator  and  gave  the  plan  an  immediate 
trial.  A  small  admission  price  is  charged, 
which  the  men  are  more  than  glad  to  pay, 


labor  work  on  the  Toronto-Hamilton  con- 
crete highway  construction.  It  should  be 
of  equal  interest  to  contractors.  The  verti- 
cal divisions  on  the  accompanying  diagram 
represent  quantities,  the  horizontal  ones 
costs.  The  heavy  diagonal  line  is  the  esti- 
mated unit  cost,  and  the  other  diagonal 
lines  correspond  to  unit  costs  slightly 
higher  and  lower  than  the  one  used.  They 
serve  as  the  scale  by  which  the  monthly 
results  can  be  interpreted.  The  scale  at 
the  bottom  shows  the  total  estimated  quan- 
tity as  well  as  the  percentage  completed 
at  the  end  of  each  month.    Where  a  def- 
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inite  rate  of  progress  has  been  anticipated 
this  information  should  be  added.  The  par- 
ticular sheet  shown  is  for  rolling,  but  sim- 
ilar sheets  are  used  for  each  item  appear- 
ing in  the  preliminary  estimate. 


Pipe  Wrench  Can  Be  Made  from  a 
Chain  and  Crowbar 

By  JOHN  G.  BAILHACLY 
San  Francisco,  Cal. 

A  HANDY  pipe  wrench  can  be  made  in 
an  emergency  on  jobs  where  such  a 
tool  is  not  readily  available  from  a  chain 
and  a  crowbar.  It  can  be  used  to  advantage 
on  pipes  ranging  in  size  from  6  to  8  in. 

The  bar  is  set  up  at  an  angle,  through  a 
knot  in  the  chain,  on  top  of  the  pipe.    The 


similar  to  that  in  which  a  sand  blast  is  ob- 
tained in  the  ordinary  operation  of  cleaning 
the  fronts  of  stone  buildings. 

The  gravel  used  is  of  two  sizes,  bird  sand 
and  grits,  the  latter  being  the  larger,  and 
averages  about  i/g  in.  in  diameter,  the  bird 
sand  being  of  about  one-half  that  size.  The 
mixture  is  both  dense  and  compact. 

In  the  shield  driven  tunnels  that  have 
been  built  heretofore  grout  was  used  for 
the  purpose  of  filling  the  space  outside  the 
tunnel  lining,  which  is  6  in.  smaller  in  diam- 
eter than  the  shield.  The  operation  usually 
takes  place  50  ft.  or  more  behind  the  tail 
of  the  shield,  in  consequence  of  the  readi- 
ness with  which  the  grout  would  otherwise 
flow  over  the  cast-iron  lining  into  the  shield. 
The  gravel,  being  a  solid  substance,  can  be 


SETTLEMENT  OF  STREET  OVER  TUNNEL  STOPPED  WHEN  GRAVEL  WAS  USED 


chain  is  then  passed  under  the  pipe,  around 
the  lower  end  of  the  bar  and  back  under  the 
pipe,  then  wrapped  twice  around  the  pipe. 
The  free  end  of  the  chain  is  held  and  the 
bar  is  pulled  in  the  direction  it  is  desired  to 
turn  the  pipe.  This  tightens  it  to  a  fast  grip 
and  the  pipe  will  turn  with  bar.  When  the 
bar  is  pulled  back  about  60  deg.  it  is  moved 
forward  for  another  turn,  at  the  same  time 
pulling  hard  on  free  end  of  chain  and  sliding 
it  back  to  the  original  position  without  al- 
lowing enough  slack  in  it  to  allow  the  loop 
around  the  bottom  of  bar  to  slip  off.  If  the 
chain  is  of  too  large  a  diameter,  there  may 
be  a  tendency  to  slip,  but  this  may  always 
be  overcome  by  taking  additional  wraps 
around  the  pipe. 

One  man  can  handle  the  wrench,  but  it  is 
better  to  have  two.  The  resistance  against 
slipping  is  so  great  that  there  is  very  little 
pull  on  the  end  of  the  chain  that  is  held  in 
the  hand. 


Gravel  Proves  Superior  to  Grout 
on  New  York  Tunnel  Work 

GRAVEL,  forced  outside  the  cast-iron 
lining  of  the  various  subway  tunnels  be- 
ing driven  by  the  shield  method  in  New 
York  City  on  the  work  of  the  Flinn- 
O'Rourke  Company,  Inc.,  has  prevented  visi- 
ble settlement  of  the  street  surfaces  and 
light  structures  under  which  the  tunnels 
have  been  carried.  The  gravel  is  blown 
through  the  grout  holes  in  the  lining  rings 
by  the  use  of  compressed  air,  in  a  manner 


blown  into  the  grout  holes  immediately  in 
the  rear  of  the  shield  so  that  as  fast  as  the 
shield  moves  forward  the  space  all  around 
the  cast-iron  lining  can  be  filled  with  the 
gravel  before  the  overlying  ground  has  had 
time  to  settle  into  the  space  vacated  by  the 
shield.  In  the  nature  of  things  the  grout 
has  never  been  satisfactory  because  of  the 
settlement  taking  place  in  advance  of  the 
grouting  and  the  fact  that,  as  grout  re- 
quires several  hours  to  harden,  the  material 
can  settle  into  it. 

The  experience  in  former  tunnels  in  New 
York  and  Brooklyn  with  the  use  of  grout 
indicates  that  under  pressure  it  escapes  in 
all  directions  through  the  sand  and  does 
not  fill  the  voids  left  by  the  tail  of  the 
shield.  The  gravel  cannot  get  away  in  this 
manner  and  seems  to  completely  fill  all 
voids.  The  accompanying  photograph  shows 
plainly  the  settlement  of  the  street  and 
curb  over  a  grouted  section  of  tunnel  and 
the  perfect  grade  of  the  street  and  curb 
over  a  section  where  the  gravel  was  used. 
The  break  in  the  curb  corresponds  to  the 
ring  through  which  the  first  gravel  was 
shot.  The  photographs  were  taken  in  Old 
Slip,  Manhattan. 

As  the  contracts  with  the  Public  Service 
Commission  were  drawn  before  this  meth- 
od was  originated  and  provided  definitely 
for  grouting  outside  the  lining,  this  is  done 
also,  the  grout  machines  following  a  short 
distance  behind  the  gravel  injector.  But 
for  this  clause  it  is  thought  that  grout 
would  hardly  be  required  in  addition  to  the 
gravel. 


In  addition  to  the  use  of  gravel  around 
the  tunnel  in  Old  Slip,  the  same  method  has 
been  employed  in  Brooklyn  over  the  Inter- 
borough  tunnels  on  Clark  Street,  and  over 
the  New  York  Municipal  Railway  tunnels 
in  Montague  and  Willoughby  Streets,  with 
the  same  success  in  preventing  settlement 
of  the  streets  or  buildings.  When  the  trou- 
ble experienced  in  driving  the  Interborough 
Railway  Company's  tunnels  up  Joralemon 
Street  is  remembered,  the  importance  of  the 
new  method  is  evident.  At  that  time  Jorale- 
mon Street  was  completely  wrecked  and 
many  of  the  buildings  had  to  be  rebuilt, 
use  are  being  driven  by  the  Flinn-O'Rourke 
Company,  Inc.,  of  which  George  H.  Flinn  is 
president,  and  Major  John  F.  O'Rourke, 
vice-president  and  general  manager,  for  the 
Public  Service  Commission,  of  which  Alfred 
Craven  is  chief  engineer  and  Robert  Ridg- 
way  engineer  of  subway  construction. 
Michael  L.  Quinn  is  general  superintendent 
for  the  contractor. 


Fishhook  Ties  for  Sheet  Pile 
Trench 

THE  fishhooks,  so-called,  shown  in  the  ac- 
companying sketch,  are  made  so  that 
they  could  be  easily  placed  by  divers  on  the 
master  piles  of  the  steel  sheet  pile  trench 
described  on  page  513  of  this  issue.  They 
are  slipped  over  the  channel  face  of  the  pile 
and  then  turned  till  they  engage  the  chan- 
nel flanges.  After  a  pair  of  them  are  con- 
nected with  a  turnbuckle  and  tightened  they 
cannot  come  off. 

This  trench,  in  which  is  being  made  the 
shore  connection  of  the  Staten  Island  end 
of  the  Narrows  siphon  under  New  York 
Bay,  has  a  flared  mouth  which  collects  waves 
in  an  onshore  wind.  Under  some  conditions 
these  waves  have  piled  up  until  there  was  a 
head  of  several  feet  on  the  inside  of  the 
trench.    Rather  than    trust    to    the    cross 


FISHHOOK  TIES  FOR  SHEET  PILE  TRENCH 

struts,  which  could  only  act  in  tension 
through  the  bolts  in  their  ends  holding  them 
to  the  seat  angles,  these  ties  were  used. 

The  work  is  being  done  under  the  direc- 
tion of  Ralph  E.  Chapman  of  the  Merritt  & 
Chapman  Derrick  &  Wrecking  Company, 
the  contractors,  with  Captain  Tooker  in 
charge. 


Scouring   Out  of  Abutment 

Foundation  Causes 

Bridge  Failure 

Bridge  Abutment  at   Alpena,  Mich.,  Built  on 

Blue  Clay  and  Gravel  with  No  Piling  Is 

Destroyed  by  Thunder  River  Floods 

The  concrete  abutment  of  a  bridge  over 
Thunder  River  at  Alpena,  Mich.,  which  had 
withstood  the  floods  of  27  years,  was  almost 
completely  destroyed  April  2,  when  an  un- 
precedented discharge  of  10,000  sec-ft.  was 
reached.  Investigation  has  shown  that  the 
foundation  for  the  abutment  was  carried  down 
only  2%  ft.  below  low  water  mark  and  was 
built  on  a  mixture  of  gravel  and  blue  clay 
with  no  piling. 

The  first  indication  of  failure  occurred  Sat- 


diagonally  against  the  abutment  which  failed. 
Mr.  Roby  supplied  the  information  and  the 
pictures  of  this  dam. 


St.     Louis     Engineers     Question 
American  Society's  Removal 

At  a  meeting  of  the  St.  Louis  Association 
of  members  of  the  American  Society  of  Civil 
Engineers  held  April  3,  a  resolution  was 
adopted  which  stated  that  the  communication 
from  the  board  of  direction  of  the  society  set 
forth,  in  adequate  terms,  the  advantages  of 
accepting  the  invitation  to  remove  the  society's 
headquarters  to  the  Engineering  Building,  but 
did  not  include  objections  thereto. 

In  the  opinion  of  many  of  the  St.  Louis 
members,  the  objections  to  the  removal,  if  they 
exist,  should  have  received  as  much  publicity 
as  was  given  the  advantages. 


New  York   May   Save 

Over  $1,000,000  on 

City  Repairs 

Combining  New  York  City's  71  Repair  Shops 
Will  Eliminate  Present  Costly  Duplica- 
tion of  Equipment  and  Labor 

By  consolidating  the  seventy-one  repair 
shops  now  being  operated  by  New  York  City 
and  giving  the  head  of  the  new  department 
jurisdiction  and  control  over  the  managrement 
and  maintenance  of  the  Brooklyn  bridge,  ope- 
ration of  the  railroad  on  the  bridge,  collection 
of  fares  and  tolls,  and  construction  repair, 
maintenance,  and  management  of  all  other 
bridges  in  the  city,  John  R.  Keefe,  chief  of 
the  bureau  of  repairs,  estimates  a  saving  of 


THE  FIRST  INDICA- 
TION OF  FAILURE  WAS 
THE  CRACK  IN  THE 
CONCRETE  RETAINING 
WALLSWHICHIS 
PLAINLY  SHOWN  IN 
THE  UPPER  PICTURE. 
THIS  HAPPENED 
SATURDAY,   APRIL    1 


ON  APRIL  2  THE 
BRIDGE  SETTLED  2 
FEET,  AS  SHOWN  IN 
THE  LOWER  LEFT  PIC- 
TURE, AND  THE  COM- 
PLETE FAILURE  THAT 
NIGHT  IS  SHOWN  IN 
THE  LOWER  RIGHT 
ILLUSTRATION 


urday,  April  1,  in  the  shape  of  a  slight  settle- 
ment of  the  abutment  and  a  crack  in  the  con- 
crete retaining  walls  along  the  approach,  as 
shown  in  the  top  picture.  The  next  morning, 
April  2,  the  water  washed  out  the  earth  filling 
and  the  end  of  the  bridge  settled  about  2  ft., 
as  shown  in  the  picture  to  the  left.  About 
6.30  p.  m.,  April  2,  the  abutment  and  bridge 
suddenly  toppled  into  the  river  and  by  the 
next  morning  the  approach  walls  had  collapsed. 

According  to  H.  G.  Roby,  hydraulic  engineer, 
of  Alpena,  Mich.,  the  foundations  were  not 
carried  down  to  a  depth  sufficiently  great  to 
give  a  firm  footing,  and  the  scouring  section  of 
the  river  became  great  enough  to  overcome 
the  narrow  margin  of  safety  with  which  the 
abutments  were  constructed. 

During  the  27  years  the  bridge  had  been  in 
service,  floods  up  to  7000  sec. -ft.  had  no  effect 
on  the  abutments.  The  head  on  a  dam  about 
iOO  ft.  upstream  from  the  bridge  was  raised 
to  a  maximum  of  16  ft.  and  seven  14-ft.  wide 
tainter  gates  were  open  at  the  time  the  abut- 
ment started  to  fail.  The  velocity  of  the  water, 
as  it  passed  the  bridge,  was  about  12  ft.  per 
second  and  the  direction  of  the  current  was 


The  St.  Louis  members  commended  Col.  J.  A. 
Ockerson  for  giving  expression  to  some  of  the 
objections  to  the  removal  and  voted  their  ap- 
preciation of  the  work  he  has  done  for  the 
society. 


Pasadena,  Cal.,  Plans  Sewage  Dis- 
posal Plant  to  Cost  $319,172 

After  nearly  a  year's  time  spent  in  study- 
ing the  sewage  disposal  problems  of  Pasadena, 
South  Pasadena  and  Alhambra,  Cal.,  the  board 
of  engineers  of  the  three  cities  has  recom- 
mended the  installation  of  a  plant  the  esti- 
mated cost  of  which  is  $319,172.  Pasadena's 
share  of  the  expense  is  put  at  $212,247,  South 
Pasadena's  at  $53,430,  and  Alhambra's  at 
$53,495.  The  operating  expenses  will  be  ap- 
proximately $5,400  a  year,  which  allows  for 
a  chemist  and  three  attendants. 

The  engineers  investigated  the  possibility  of 
turning  the  sewage  into  the  ocean,  but  this 
was  not  feasible  on  account  of  the  high  cost 
of  building  so  long  a  sewer  and  the  necessity 
for  treatment  before  the  eflluent  could  be 
turned  into  the  sea. 


over  $1,000,000  a  year  can  be  made.  The  bill 
to  effect  this  reorganization  of  the  present 
bridge  department  under  the  title  of  depart- 
ment of  plant  and  structures  was  recently 
presented  to  the  Senate,  at  Albany,  and  its 
passage  will  mean  the  elimination  of  much  of 
the  present  duplication  in  machinery,  build- 
ings and  labor.  Robert  Adamson,  fire  com- 
missioner of  New  York  City,  is  said  to  have 
made  the  report  to  Mayor  Mitchell  which  re- 
sulted in  the  action  now  being  taken. 

The  bill  also  provides  that  the  board  of  es- 
timate may  transfer  all  of  the  work  in  con- 
nection with  the  construction  maintenance, 
upkeep,  and  repair  of  buildings  and  structures, 
the  repair  of  boats,  vehicles,  apparatus  and 
equipment,  to  the  department  of  plant  and 
structures. 

A  possible  location  for  the  proposed  new 
building  is  at  the  eastern  end  of  the  Queens- 
borough  bridge.  The  cost  of  the  building  and 
site  would  be  approximately  $1,500,000,  much 
of  which  could  be  offset  by  selling  some  of  the 
present  buildings  and  grounds. 

Under  the  system  now  employed,  71  repair 
shops,  superintended  by  14  different  commis- 
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sioners,  are  in  operation  in  different  parts  of 
the  city  at  an  annual  cost  of  $4,022,394.  Many 
of  these  shops  do  the  same  kind  of  repair  work 
and  few  of  them  are  said  to  be  suitably  housed 
or  equipped.  Each  shop  having  its  own  ma- 
chinery, employees  and  trucks,  there  is,  neces- 
sarily, much  duplication  in  equipment  and  labor 
as  well  as  a  waste  of  space. 

The  system  under  consideration  will  mean 
one  central  repair  shop  whose  annual  operat- 
ing expense  will  be  $2,987,868 — just  $1,034,526 
less  than  the  present  cost.  Only  one  set  of  me- 
chanics and  their  machinery  will  be  required 
to  handle  each  class  of  work;  the  new  ma- 
chinery will  be  better  protected  in  a  suitable 
structure;  trucks  will  travel  definite  routes 
which  will  not  overlap,  and  a  central  stock 
room  will  eliminate  carrying  of  supplies  at 
several  points.  The  number  of  employees 
necessary  under  the  proposed  plan  is  estimated 
to  be  2500,  which  is  approximately  25  per  cent 
of  the  number  now  employed. 


West  Side   improvements,  represent  the  rail- 
road. 


New  York's  West  Side  Improve- 
ment Plans  Now  on  Exhibition 

A  set  of  forty-four  plans  covering  the  gen- 
eral features  of  so-called  West  Side  improve- 
ment of  the  New  York  Central  Railroad  in 
New  York  City  has  been  completed,  based  on 
the  tentative  agreement  between  the  city  and 
railroad  reached  in  January.  Copies  of  the 
plans  are  now  on  exhibition  at  Grand  Central 
Terminal  and  at  the  oflBce  of  the  Board  of 
Estimate  and  Apportionment.  The  board  will 
hold  a  public  hearing  on  the  matter  April  25. 
The  present  tentative  agreement  was  reached 
by  the  board's  committee  on  port  and  ter- 
minals, and  acceptance  by  the  board  itself  is 
necessary  before  construction  work  can  be 
started. 

As  stated  in  the  Engineering  Record  of 
Jan.  22,  page  126,  the  salient  features  of  the 
plan  include  an  elevated  structure  on  private 
right-of-way  east  of  West  Street  from  St. 
John's  Park  to  Thirtieth  Street;  an  elevated 
structure  in  Twelfth  Avenue  and  the  marginal 
way  from  Thirtieth  to  Fifty-ninth  Street; 
covered  tracks  under  Riverside  Park  and  from 
135th  to  153d  Street;  covered  tracks  through 
the  present  cut  in  Fort  Washington  Park;  a 
viaduct  over  Dyckman  Street,  and  a  cut-and- 
cover  tunnel  under  Inwood  hill.  Four  yards 
and  terminals  are  to  be  provided:  A  down- 
town terminal  at  the  south  end  along  West 
Street  to  replace  that  at  St.  John's  Park;  a 
larger  one  at  Thirtieth  Street,  with  tracks  on 
two  levels;  a  main  yard  and  water  terminal 
on  the  site  of  the  present  yard  at  Sixtieth 
Street,  but  with  the  trackage  entirely  re- 
arrang^ed,  and  an  uptown  terminal,  to  be  used 
largely  for  milk,  above  Manhattan  Street.  A 
new  high-level  drawbridge  at  Spuyten  Duyvil 
will  be  required,  and  above  that  point  the  pas- 
senger tracks  will  be  spread  and  the  freight 
tracks  carried  over  and  down  between  them 
to  avoid  junction  crossings. 

Line  to  Be  Electrified 

The  entire  line  is  to  be  electrified,  the  change 
from  steam  to  electricity  being  made  at  Har- 
mon, where  the  change  is  now  made  on  pas- 
senger trains.  The  electrification  is  to  be 
completed  in  four  years  from  the  signing  of 
the  agreement,  and  the  whole  improvement 
is  to  be  completed  in  six  years.  The  estimated 
cost  is  giveh  at  $50,000,000,  but  this  figure 
covers  the  necessary  features  only.  It  is 
understood  that  additional  features  desirable 
to  make  reasonable  provision  for  the  future 
will  make  the  cost  much  higher. 

The  plans  have  been  developed  under  the 
joint  direction  of  engineers  for  the  city  and 
the  railroad.  The  city  is  represented  by 
Ernest  P.  Goodrich,  consulting  engineer  to 
the  borough  president  of  Manhattan;  C.  W. 
Staniford,  chief  engineer  of  the  Department 
of  Docks  and  Ferries,  and  John  F.  Sullivan, 
engineer  of  the  Bureau  of  Contract  Supervi- 
sion of  the  Board  of  Estimate.  G.  A.  Har- 
wood,  chief  engineer  of  electric  zone  improve- 
ments, and  H.  D.  Jouett,  designing  engineer  of 


New  Jersey  Highway  System  to 
Cost  $7,000,000 

With  the  adoption  of  the  Egan  good  roads 
bill  by  the  New  Jersey  Legislature  and  its 
formal  approval  by  the  governor,  this  measure 
providing  for  the  construction  of  a  state  high- 
way system  at  a  cost  of  $7,000,000  will  become 
effective  next  fall,  and  will  then  be  submitted, 
by  referendum,  at  the  general  election  in  No- 
vember for  final  ratification. 

This  act,  known  as  Senate  Bill  No.  126  and 
introduced  by  Senator  Egan,  of  Hudson 
county,  authorizes  the  construction  of  thir- 
teen trunk  highways  throughout  the  state,  in- 


SHOWING   THE   LOCATION   OF    NEW   JERSEY'S 
$7,000,000  HIGHWAYS 

eluding  a  total  distance  of  about  350  miles  and 
connecting  many  of  the  important  municipali- 
ties. The  fund  of  $7,000,000  to  be  provided  for 
the  construction,  an  average  expenditure  of 
about  $20,000  per  mile,  is  to  be  raised  by  bond 
issue  and  taken  care  of  annually  by  a  portion 
of  the  revenue  received  by  the  state  motor 
vehicle  registration  department. 

The  new  state  highway  bond  issue  will  com- 
prise either  registered  or  coupon  bonds,  bear- 
ing interest  at  the  rate  of  4  per  cent  a  year, 
payable  semi-annually,  and  in  denominations 
of  not  more  than  $1,000  nor  less  than  $100. 
The  payments  will  be  arranged  so  that  the 
first  $500,000,  par  value,  of  the  bonds  shall  be 
payable  one  year  from  date  of  issue,  the  sec- 
ond amount  two  years  from  date,  and  so  on 
until  all  are  paid.  The  state  motor  license 
fund  aggregates  about  $1,300,000  a  year,  of 
which  about  $720,000  will  be  required  annually 
to  defray  the  principal  and  interest  of  the 
proposed  bond  issue. 

The  bill  provides  for  the  establishment  of 
a  highway  commission,  to  be  composed  of  the 
governor,  president  of  the  Senate,  speaker  of 
the  House,  state  road  commissioner,  and  the 
chairmen  of  the  Senate  and  House  highways 


committees  of  the  last  Legislature.  This  com- 
mission is  to  plan  and  arrange  for  the  con- 
struction of  the  thirteen  trunk  routes  indi- 
cated on  the  diagram  map  shown  in  the  illus- 
tration. 


Oregon  Takes  Steps  Toward  Na- 
tional Preparedness 

The  advantage  of  utilization  of  the  water 
power  resources  of  the  State  of  Oregon,  for 
the  manufacture  of  nitrates  to  be  used  in 
making  munitions  in  time  of  war  and  in  the 
production  of  fertilizers  in  time  of  peace,  are 
thoroughly  discussed  in  Bulletin  5,  recently 
issued  from  the  office  of  the  state  engineer  of 
Oregon. 

The  indirect  benefits  to  navigation,  irriga- 
tion and  commerce  are  pointed  out  and  ten- 
tative plans  and  cost  estimates  are  also  in- 
cluded in  the  bulletin.  The  authors,  who  have 
even  gone  so  far  as  to  discuss  the  possibilities 
of  marketing  the  power  from  the  proposed 
plants,  are:  John  H.  Lewis,  state  engineer; 
L.  F.  Harza  and  G.  Stubblefield,  consulting 
enginers,  of  Portland,  and  Elmer  J.  McCaust- 
land,  dean  of  the  school  of  engineering  and 
director  of  the  engineering  experiment  sta- 
tion at  the  University  of  Missouri. 


Committee  Named  for  American 
Waterworks  Convention 

Arrangements  are  already  under  way  for 
making  the  thirty-sixth  annual  convention  of 
the  American  Waterworks  Association,  to  be 
held  in  New  York  City  June  5  to  9,  the  most 
complete  in  the  organization's  history.  The 
committee  appointed  to  develop  plans  for  this 
year's  meeting  consists  of  D.  W.  French, 
chairman,  superintendent  of  the  Hackensack 
Water  Company,  Weehawken,  N.  J.;  Charles 
R.  Bettes,  superintendent,  Queens  County 
Water  Company,  Far  Rockaway;  William  W. 
Brush,  deputy  chief  engineer.  Department  of 
Water  Supply,  New  York;  Alfred  D.  Flinn, 
deputy  chief  engineer.  Board  of  Water  Sup- 
ply, New  York;  John  D.  Kilpatrick,  consult- 
ing engineer.  New  York.  The  entertainment 
committee  of  the  Waterworks  Manufacturers 
Association  includes  William  C.  Sherwood,  D. 
S.  O'Brien,  J.  H.  Caldwell,  R.  E.  Milligan, 
E.  T.  Pardee  and  F.  S.  Bates. 

Facilities  for  exhibits  and  meetings,  which 
are  to  be  held  at  the  Hotel  Astor,  are  said 
to  be  unsurpassed.  The  exhibits  will  be  staged 
in  the  main  ballroom  of  the  Astor  and  there 
will  be  individual  rooms  for  meetings  of  com- 
mittees. 

A  feature  of  the  convention  will  be  the  pre- 
sentation of  a  cup  to  the  section  reporting  the 
largest  increase  in  membership  per  capita. 
Replies  received  by  President  Nicholas  S. 
Hill,  Jr.,  from  the  various  sections  and  from 
committees  on  increase  in  membership  indi- 
cate that  there  will  be  a  lively  competition  for 
this  trophy. 

$40,000,000  River  and  Harbor  Bill 
Passed  by  House 

The  annual  River  and  Harbor  appropriation 
bill,  carrying  $40,000,000,  passed  the  House  ef 
Representatives  April  11,  by  a  vote  of  210  to 
133.  With  the  exception  of  $700,000  to  be 
spent  in  deepening  the  approaches  to  the 
Brooklyn  Navy  Yards,  the  entire  amount  is 
for  continuing  the  work  on  improvement  proj- 
ects already  authorized.  The  bill  now  goes 
to  the  Senate  for  a  final  vote. 


New  York  Engineers  Will  March 
for  Preparedness 

Plans  have  been  made  for  a  large  delegation 
of  engineers  to  participate  in  the  parade  in 
favor  of  military  preparedness,  which  will  be 
held  in  New  York  City,  Saturday  afternoon. 
May  13.  Mayor  Mitchell,  Major-General 
Leonard  Wood  and  Admiral  N.  R.  Usher  will 
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review  divisions  representing  forty  professions 
and  trades.  The  parade  will  be  entirely  non- 
partisan and  no  uniforms,  horses,  wheeled  vehi- 
cles or  advertising  will  be  permitted.  The  ob- 
ject is  to  demonstrate  the  extent  of  the  senti- 
ment of  the  business  and  professional  men  of 
New  York  in  favor  of  preparedness. 

The  engineers   will   form   a   division,   subdi- 


vided into  the  four  general  branches — civil, 
mechanical,  mining  and  electrical  engineering. 
Engineers  are  invited  to  parade  whether  they 
are  members  of  any  technical  organization  or 
not. 

The  committee  which  had  charge  of  the  New 
York  military  lectures,  of  which  J.  S.  Lang- 
thorn,  250  West  Fifty-fourth  Street,  New  York 


City,  is  secretary,  has  undertaken  the  general 
organization  of  the  engfineering  division  for 
the  parade  and  has  appointed  sub-committees 
in  charge  of  chairmen  as  follows:  Civil  eng^i- 
neers,  Charles  Warren  Hunt;  mining  engi- 
neers, Bradley  Stoughton;  mechanical  engi- 
neers, Calvin  W.  Rice;  electrical  engineers,  F. 
L.   Hutchinson. 


PARIS,  TEX.,  FIRE  SPREADS  OVER  FAN-SHAPED  AREA.  THE  ARROW  IN  THE  UPPER  PICTURE  INDI- 
CATES THE  PLACE  WHERE  THE  FIRE  STARTED,  THE  EXACT  LOCATION  OP  WHICH  POINT  IS 
SHOWN  ON  THE  MAP  TO  THE  RIGHT.  AS  IS  PLAINLY  SEEN,  THE  FIRE  SPREAD  OVER  A  FAN- 
SHAPED  AREA,  WHICH  INCLUDED  NEARLY  ALL  OF    THE  BUSINESS   SECTION 


Legend 
•Fire  SiveptArsa 
Business  District 


Twa  fhcffy 


^n  m, 


Views  of  Fire-Swept 
Paris,  Tex. 

1,440  BUILDINGS  WERE  DESTROYED  BY  THIS 
FIRE.  THE  LEFT  CENTER  CUT  SHOWS  THE 
DAMAGE  DONE  TO  THE  INTERIOR  OF  THE  POST 
OFFICE  BUILDING.  RIGHT  CENTER,  GENERAL 
VIEW  OF  THE  BURNED  DISTRICT  LOOKING 
TOWARD  FIRST  NATIONAL  BANK  AND  COURT 
HOUSE,  WHICH  BUILDINGS  ARE  SEEN  IN  THE 
BACKGROUND.  THE  BOTTOM  ILLUSTRATION 
SHOWS  THE  POST  OFFICE  AND  FEDERAL  BUILD- 
ING. THE  PARIS  FIRE  WAS  DESCRIBED  IN  DE- 
TAIL ON    PAGE   463    OF  THE  ISSUE   OF   APRIL   1 


I'hotos   by  Lang  <f  Mitchell,  Architects, 
Dallas,  Tex. 
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New  Haven,  Conn.,  to  Have  Sew- 
age Disposal  Plant 

The  first  move  toward  securing  a  sewage 
disposal  plant  for  New  Haven,  Conn.,  entail- 
ing an  expenditure  of  nearly  $1,000,000,  was 
made  when  authority  was  granted  last  week 
for  the  selection  of  five  sanitary  experts  of 
that  city  to  act  in  conjunction  with  the  alder- 
raanic  committee  on  sewers  and  sanitation. 

An  investigation  will  be  made  this  summer, 
with  the  assistance  of  the  United  States  public 
health  service  experts.  This  is  said  to  be  the 
first  move  the  officials  of  New  Haven  have 
made  to  eliminate  the  pollution  of  that  harbor. 


Report  Issued  on  Municipal  Clean- 
up Campaigns 

A  resume  of  the  various  methods  and  plans 
adopted  by  many  of  the  2500  cities  in  the 
United  States  which  took  an  active  interest  in 
"clean-up  weeks"  during  1914,  is  contained  in 
the  report  of  data  gathered  by  the  bureau  of 
municipal  information  of  the  New  York  State 
conference  of  mayors  and  other  city  ofiicials, 
dated  March  1.  The  extensive  programs  carried 
out  in  most  of  the  larger  cities  show  that  "the 
clean-up"  movement  is  not  confined  to  cleaning 
of  streets  and  vacant  lots  but  extends  to  the 
inspection  of  sanitary  conditions  in  buildings, 
yards  and  alleys  and  even  goes  so  far  as  to 
investigate  conditions  with  regard  to  fire  pre- 
vention. 


Begin  Work  on  Honduran  Section 
of  Pan-American  Railway 

Work  on  the  construction  of  the  Honduran 
section  of  the  Pan-American  Railway,  which, 
it  is  expected,  will  eventually  link  the  railways 
of  North  America  with  those  of  the  southern 
continent,  was  inaugurated  at  Simisiran,  Hon- 
duras, Feb.  26.  The  line  will  run  from  the  Sal- 
vadoran  frontier  on  the  west  to  the  Nica- 
raguan  boundary  on  the  east,  and  will  link 
the  railway  systems  of  the  United  States, 
Mexico,  Guatamala  and  Salvador  with  those 
of  Nicaragua  and  Costa  Rica. 


Former  Subway   Chief  Engineer 
TeUs  Why  He  Resigned 

In  a  48-page  pamphlet,  just  printed,  Henry 
B.  Seaman,  formerly  chief  engineer  of  the 
New  York  Public  Service  Commission,  re- 
cites the  events  which  led  to  his  resignation 
from  that  position  in  September,  1910.  The 
pamphlet  is  entitled  "An  impossible  Engineer- 
ing Position"  and,  according  to  Mr.  Seaman's 
statement  in  the  prieface,  "describes  the  con- 
dition within  the  Public  Service  Commis- 
sion which  led  the  American  Institute  of  Con- 
sulting Engineers  to  demand  that  an  engineer 
of  reputable  standing  be  appointed  upon  the 
Commission." 


Unique   Dinner   to  Honor  Brig.- 
Gen.  W.  M.  Black 

In  recognition  of  services  he  rendered  New 
York  City  as  federal  engineer  of  that  district 
and  in  honor  of  his  recent  promotion  to  the 
office  of  chief  of  engineers,  U.  S.  A.,  Brig.- 
Gen.  William  M.  Black  was  entertained  at  a, 
dinner  given  by  R.  A.  C.  Smith,  dock  commis- 
sioner of  New  York  City,  on  April  6.  Nearly 
100  men  were  present  and  a  unique  idea  was 
carried  out  by  having  decorations  designed  to 
illustrate  some  of  the  work  of  General  Black. 

A  reproduction  of  New  York's  skyline 
brought  to  mind  the  removal  of  Coenties  reef; 
a  picture  of  a  battleship  nearing  the  navy 
yard  suggested  the  reason  for  deepening  the 
river  channel,  and  a  trans-Atlantic  steamer, 
about  to  land,  brought  to  mind  the  1000-ft. 
piers. 

A  few  of  the  prominent  guests  were:  Col. 
F.  V.  Abbot,  Brig.-Gen.  Appleton,  August  Bel- 


mont, Irving  T.  Bush,  Nicholas  Murray  Butler, 
Prof.  W.  H.  Burr,  S.  W.  Fairchild,  Admiral 
Harris,  Corporation  Counsel  Hardy,  A.  Barton 
Hepburn,  William  Loeb,  Jr.,  E.  H.  Outer- 
bridge,  Ex-Senator  Root,  Admiral  Usher, 
U.  S.  N.,  Gen.  Leonard  Wood,  and  John  F. 
Wallace. 


TUNNEL  ENGINEERS  HAVE  UNIQUE  MENU 
The  souvenir  menu  and  sent;  book  for  the  East 
River  (New  York)  tunnel  engineers  banquet,  which 
was  mentioned  in  last  week's  issue,  was  a  well 
executed  and  highly  interesting  piece  of  work.  The 
attractive  front  cover,  shown  above,  is  representa- 
tive of  the  originality  that  was  evident  in  all  of  the 
eight  pages. 

Nickel  Plate  Will  Make  Large  Cut 
by  Hydraulic  Method 

Preparations  are  being  made  by  the  New 
York,  Chicago  &  St.  Louis  (Nickel  Plate) 
Railroad  in  connection  with  grade-crossing 
elimination  work  on  the  West  Side  in  Cleve- 
land, to  excavate  750,000  cu.  yd.  of  material 
with  hydraulic  jets,  and  sluice  the  material 
into  a  near-by  gully.  This  will  involve  lower- 
ing existing  tracks.  Additional  right-of-way 
has  been  or  will  be  acquired,  and  a  cut  wide 
enough  for  two  tracks  will  be  made,  the  pres- 
ent main  tracks  will  be  replaced  by  two  in 
the  cut,  and  then  the  remaining  section  will 
be  taken  out  Equipment  for  this  work  has 
already  been  ordered.  The  work  will  be  car- 
ried out  under  the  direction  of  A.  J.  Himes, 
engineer  of  grade  crossing  elimination. 


News  of  Engineering  Societies 

The  Alumni  of  the  Massachusetts  Institute 
of  Technology  among  the  Pennsylvania  Engi- 
neers' Society  held  a  dinner  under  the  auspices 
of  that  society  at  Harrisburg  on  April  7. 

The  Georgia  Drainage  Association  will  meet 
at  Monroe,  Ga.,  May  4  and  5.  Many  prominent 
engineers  from  the  South  will  participate  in 
the  work  to  be  done. 

The  Engineers  Club  of  San  Francisco  heard 
Capt.  Richard  Park,  of  the  United  States 
Board  of  Army  Engineers,  give  an  interest- 
ing discussion  on  military  engineering,  April  6. 

The  Engineers  Club  of  St.  Louis  recently 
held  a  meeting  at  which  B.  H.  Mann,  signal 
engineer  of  the  Missouri  Pacific,  presented  an 
illustrated  paper  on  railroad  day  and  night 
signals. 

The  Harvard  Engineering  Society  of  New 
York  will  hold  a  meeting,  April  26,  at  the 
Harvard  Club,  New  York  City.  An  inspection 
trip  to  the  West  Orange  Edison  plant  will  be 
made  that  day  provided  enough  members  ^- 
press  their  desire  to  attend.  ''     ' 

The  Engineers  Club  of  Trenton  hel(J  n.  din- 
ner April  13,  at  which  Alvin  Bugbee,  superin- 


tendent in  the  Trenton  water  department,  de- 
livered an  illustrated  lecture  entitled  "Pre- 
paring Our  Water  System  for  Filtered 
Water." 

The  Springfield  (III.)  Chapter  of  the  Ameri- 
can Association  of  Engineers  was  organized 
with  twenty-three  members  April  3.,  The  offi- 
cers are:  Chairman,  A.  S.  B.  Little;  vice- 
chairmen,  C.  E.  Briggs  and  C.  E.  Bilger;  sec- 
retary, T.  H.  Crandall. 

The  Engineers  Club  of  Philadelphia  will  hear 
Col.  Geo.  A.  Zinn,  corps  of  engineers,  U.  S.  A., 
discuss  "Military  Engineering"  at  a  meeting 
to  be  held  this  evening.  Colonel  Zinn  will  also 
speak  on  this  same  subject  April  29,  and  con- 
clude the  series  of  four  lectures  given  by  him 
on  this  subject. 

The  Southwestern  Waterworks  Association, 

representing  the  states  of  Kansas,  Arkansas, 
Texas,  New  Mexico,  Louisiana,  Missouri  and 
Oklahoma,  will  hold  a  convention  at  the 
Raleigh  Hotel,  Waco,  Texas,  May  8-10.  In- 
teresting business  and  entertainment  pro- 
grams have  been  arranged,  and  exhibits  will 
be  shown  in  the  basement  of  the  hotel. 

The  Brooklyn  Engineers  Club,  at  a  meet- 
ing in  the  society  rooms  April  13,  enjoyed  an 
illustrated  lecture  on  "The  Manhattan  Bridge 
Plaza  Improvements,"  by  Charles  N.  Pinco, 
assistant  engineer  in  the  department  of 
bridges.  New  York  City.  An  informal  smoker 
will  be  held  at  the  Imperial  Hotel,  Brooklyn, 
April  25,  tickets  for  which  will  cost  $1.  The 
proceeds  will  be  devoted  to  improving  the  so- 
ciety's headquarters. 

The  Colorado  Association  of  Members  of 
the  American  Society  of  Civil  Engineers  will 
be  addressed  to-night  by  Andrew  Weiss,  pro- 
ject manager.  United  States  Reclamation  Serv- 
ice, on  "The  Drainage  of  Irrigation  Projects, 
with  Special  Reference  to  the  North  Platte 
Project."  The  committee  on  change  of  head- 
quarters will  make  a  progress  report.  Charles 
D.  Marx,  past  president  of  the  society,  and 
Edwin  Duryea,  Jr.,  director,  vrill  be  the  guests 
of  the  association.  L.  R.  Hinman,  secretary, 
reports  a  good  attendance  at  the  regular  Wed- 
nesday luncheons. 

The  American  Institute  of  Electrical  Engi- 
neers will  meet  at  the  New  Willard  Hotel, 
Washington,  D.  C,  April  26,  under  the  au^ 
spices  of  the  Washington  section  and  the  com- 
mittee on  development  of  water  power.  The 
program  for  the  meeting,  as  at  present  ar- 
ranged, includes  an  address  by  President  John 
J.  Carty,  and  papers  on  the  following  subjects: 
"Electrochemical  Industries  and  Their  Interest 
in  the  Development  of  Water  Power,"  by 
Lawrence  Addieks;  "Water  Power  Develop- 
ment and  the  Flood  Problem,"  by  Allerton  S. 
Cushman;  "The  Relation  of  Water  Power  to 
Increased  Transportation,"  by  L.  B.  Stillwell; 
"The  Relation  of  Water  Power  to  the  National 
Defense,"  by  W.  R.  Whitney,  and  "The  Water 
Power  Situation,  Including  Its  Financial  As- 
pect," by  Gano  Dunn. 


Personal  Notes 


H.  M.  Corliss,  who  is  connected  with 
the  F.  T.  Ley  Company,  of  Springfield,  Mass., 
has  been  transferred  from  Hartford,  Conn., 
where  he  had  charge  of  the  concrete  work  on 
the  Nepaug  dam,  to  Longmeadow,  Mass.,  to 
take  charge  of  tunnel  work  to  be  done  for  the 
Southern   New  England  Telephone  Company. 

Leslie  K.  Harlow  has  been  appointed 
resident  engineer  in  charge  of  conduit  con- 
struction for  the  Bay  State  Street  Railway 
Company,  with  headquarters  at  Newport, 
R.  I, 

M.  R.  Lewis  has  recently  been  put  in 
charge  of  an  experiment  station  conducted  by 
the  U.  S.  Department  of  Agriculture,  at  Twin 
Falls,  Idaho 
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Vaughn  Wood  has  resigned  from  his 
position  in  the  harbor  department  of  Los 
Angeles  to  become  connected  with  the  Mis- 
souri, Kansas  &  Texas  Railroad. 

Percy  H.  Wilson,  who  recently  re- 
signed from  the  position  of  secretary  for  the 
American  Portland  Cement  Manufacturers' 
Association,  has  opned  offices  in  the  Land 
Title  Building,  Philadelphia,  where  he  will 
engage  in  consulting  practice.  His  work  dur- 
ing the  eight  years  he  acted  as  secretary  to 
the  association  made  it  the  effective  organ- 
ization it  now  is.  Mr.  Wilson  is  a  graduate 
of  the  civil  engineering  department  of  the 
University  of  Pennsylvania,  and  from  1894 
until  1907  was  connected  with  the  River  and 
Harbor  Improvement  Company,  of  Camden, 
N.  J.,  during  which  time  he  rose  from  the  posi- 
tion of  superintendent  to  that  of  engineer  and 
an  executive  of  the  company. 

R.  H.  Randall,  assistant  engineer  in 
charge  of  topographic  surveys  at  Dayton, 
Ohio,  has  gone  to  Jackson,  Mich.,  where  he 
will  take  charge  of  a  topographic  survey  for 
that  city. 

H.  L.  Dougherty  was  promoted  to  the 
position  of  superintendent  of  highways  in 
Washington  county.  Pa.,  April  11.  Mr. 
Dougherty  has  been  with  the  state  highway 
department  four  years  and  was  attached  to 
the  office  in  district  No.  10,  with  headquarters 
at  Wellsboro,  at  the  time  of  his  promotion. 
He  is  a  graduate  of  Pennsylvania  State  Col- 
lege and  became  connected  with  the  state  high- 
way department  as  rodman  in  1912. 

Gem  State  Water  Company,  of 
Ogden,  Utah,  has  been  organized  to  complete 
work  begun  by  the  Lost  River  Water  Com- 
pany on  the  Big  Lost  River  irrigation  project. 
Construction  work  will  begin  immediately  at 
Mackay,  Idaho. 

A.  W.  Thurston,  formerly  assistant  en- 
gineer for  the  Utica  Gas  &  Electric  Company, 
of  Utica,  N.  Y.,  is  now  connected  with  the 
engineering  department  of  the  National  Tube 
Company,  at  Lorain,  Ohio. 

W.  G.  Ure  has  been  transferred  from 
King's  Mills,  Ohio,  to  the  main  office  of  Wells 
&  Gray,  Ltd.,  Toronto,  Canada. 

Joseph  P.  Newell,  George  C.  Ma- 
son and  Jay  L.  Stannard  have  been 
selected  by  the  Oregon  chapter  of  the  Amer- 
ican Society  of  Civil  Engineers  to  assist  the 
city  council  of  Portland  in  the  investigation  of 
alleged  frauds  in  connection  with  the  construc- 
tion of  the  Montavilla  trunk  sewer. 

Eric  T.  King,  for  ten  years  an  assistant 
engineer  with  the  board  of  water  supply  of 
New  York  City,  has  resigned  to  become  assist- 
ant to  Lederle  &  Provost,  sanitary  experts 
and  consulting  engineers,  of  New  York  City. 
Mr.  King  studied  sanitary  engineering  at 
Union  College,  from  which  he  was  graduated 
in  1905.  After  graduation,  he  spent  six 
months  with  the  U.  S.  Geological  Survey  on 
river-control  studies  in  Oklahoma,  and  five 
months  as  water  supply  engineer  with  the  de- 
partment of  health  of  New  York.  Since  May, 
1905,  he  has  been  engaged  on  the  preliminary 
work  and  construction  of  various  portions  of 
the  Catskill  water  supply  system  for  New  York 
City,  including  the  siphon  tunnel  under  the 
Hudson  River,  steel  and  cast-iron  pipe  lines, 
and  Silver  Lake  reservoir. 

L.  W.  S  W  E  t  T,  until  recently  associated 
with  Prof.  A.  N.  Talbot  of  the  University  of 
Illinois,  has  been  appointed  superintendent  of 
construction  for  the  Brooks  Construction  Com- 
pany, of  Fort  Wayne,  Ind.  Previous  to  gradu- 
ation in  1914,  Mr.  Swett  spent  several  years 
on  gold  dredging  work  in  Siberia. 

C.  B.  Harding  has  been  appointed  struc- 
tural assistant  in  the  department  of  public 
works  of  Portland,  Ore.,  and  assigned  to  duty 
on  the  work  being  done  on  the  Oregon-Wash- 
ington Railroad  and  Navigation  Company's 
line  in  that  city. 


Robert  B.  Robinson,  formerly  divi- 
sion engineer  for  the  Oregon  Short  Line,  has 
been  appointed  engineer,  maintenance-of-way, 
which  position  has  been  created  to  take  care 
of  the  maintenance  of  the  increased  mileage 
of  that  road.  Mr.  Robinson  began  engineer- 
ing work  during  the  summers  of  1894  and 
1895  in  Government  service  and  in  1896  was 
leveler  and  transitman  for  the  St.  Louis, 
Peoria  &  Northern  Railroad.  He  was  assist- 
ant construction  engineer  on  the  Mere  Docia 
levee  and  drainage  commission  works  in  Il- 
linois during  1897,  and,  in  the  spring  of  1898, 
took  up  special  civil  engineering  studies  at 
the  University  of  Illinois.  After  a  few  months 
at  that  university,  he  became  associated  with 
B.  B.  Harts,  consulting  engineer,  cf  Clinton, 
Iowa,  and  in  1899  joined  the  engineering  de- 
partment of  the  Union  Pacific.  His  promo- 
tion comes  after  service  with  the  Oregon 
Short  Line  from  1904  to  date. 

Edgerton  C.  Garvin,  at  present 
connected  with  the  Government  engineer's 
office  at  Savannah,  Ga.,  has  moved  to  Bruns- 
wick, Ga.,  to  become  assistant  engineer  in 
charge  of  the  harbor  works  at  that  city.  Mr. 
Garvin  was  graduated  from  the  engineering 
department  of  George  Washington  University 
in  1907,  spent  the  summers  frbm  1900  to  1906 
in  the  employ  of  the  U.  S.  Geological  Survey 
and  has  been  doing  special  harbor  and  river 
work  for  the  engineering  department  of  the 
government  since  1908. 

Arthur  F.  Holland,  in  the  employ 
of  the  H.  Koppers  Company,  of  Pittsburgh, 
has  been  transferred  to  Jersey  City,  N.  J.,  to 
act  as  field  engineer  on  the  construction  of  a 
plant  to  be  erected  for  the  Seaboard  By- 
product Coke  Company. 

W.  S.  Wicker  has  resigned  from  his 
position  as  assistant  engineer  for  the  Balti- 
more Sewerage  Commission  to  become  a  mem- 
ber of  the  field  engineering  force  of  Chester 
&  Fleming,  consulting  engineers,  of  Pitts- 
burgh, with  headquarters  at  East  Liverpool, 
Ohio. 

J.  D.  A  N  K  R  o  M  has  left  the  employ  of 
the  war  department,  where  he  held  the  posi- 
tion of  inspector  and  engineer  for  the  Wheel- 
ing district,  to  accept  a  position  as  assistant 
field  engineer  for  H.  Koppers  Company,  with 
headquarters  at  Jersey  City,  N.  J. 

E.  Newman  will  again  assume  his  posi- 
tion as  assistant  engineer  and  superintendent 
of  construction  for  the  San  Joaquin  Light  & 
Power  Corporation's  plant  at  North  Fork, 
Cal.  Work  on  that  plant  was  suspended  last 
November  and  Mr.  Newman  expects  to  com- 
plete the  job  this  season. 

Rudolph  P.  Miller,  who  did  im- 
portant work  as  expert  for  the  building  com- 
mittee of  the  board  of  aldermen  of  New  York 
City  in  its  revision  of  the  building  code,  has 
been  retained  by  that  committee  to  assist  in 
revising  the  part  of  the  code  dealing  with 
theaters. 

John  P.  Shea,  formerly  with  the  Aber- 
thaw  Construction  Company,  has  become  asso- 
ciated with  Stone  &  Webster  Construction 
Company  as  general  foreman  on  work  being 
done  for  the  Blackstone  Valley  Gas  &  Electric 
Company,  at  Pawtucket,  R.  I. 

Warren  A.  Hoyt  has  discontinued  his 
consulting  engineering  practice  in  Chicago, 
to  engage  in  the  building  business  in  central 
Pennsylvania,  with  headquarters  at  Altoona. 
He  will  specialize  in  reinforced-concrete  con- 
struction. 

E.  H.  McGovern  has  been  made  resi- 
dent engineer  of  the  Cleveland,  Cincinnati, 
Chicago  &  St.  Louis  Railway,  with  headquar- 
ters at  Columbus,  Ohio. 

C.  L.  D  0  u  T  H  E  t  T,  division  engineer  of 
Vermilion  County  (111.)  bond  roads,  has  moved 
from  Danville  to  Sidell  to  take  charge  of  20 
miles  of  concrete  road  construction. 


A.  iS:  H I L  L  B  E  R  G,  hydraulic  engineer,  of 

New  York  City,  has  been  retained  to  investi- 
gate and  report  upon  a  proposed  hydroelectric 
development  on  the  Gila  River,  above  Red 
Rock,  N.  M.  Mr.  Hillberg  recently  completed 
the  designs  for  a  25,000-hp.  hydroelectric  de- 
velopment located  at  the  mouth  of  the  White 
Rock  Canyon  of  the  Rio  Grande  River. 

WiHTRED  Cook,  who  has  been  asso- 
ciated with  H.  E.  Riggs,  of  Ann  Arbor,  Mich., 
is  now  a  member  of  the  engineering  staff  of 
the  Rochester  Railway  &  Light  Company,  with 
headquarters  at   Rochester,   N.  Y. 

F.  H.  Sherrerd  has  resigned  from  his 
position  in  the  city  engineering  department 
of  Newark,  N.  J.,  to  take  effect  May  1. 

L.  R.  Coleman  has  left  the  employ  of 
the  engineering  department  of  the  Delaware, 
Lackawanna  &  Western  to  enter  the  engineer- 
ing department  of  the  Pennsylvania  Railroad, 
with  headquarters  at  Trenton,  N.  J. 

M.  M.  O'Shaughnessy,  city  engi- 
neer of  San  Francisco,  has  been  permitted  to 
accept  the  position  of  consulting  hydraulic 
engineer  for  San  Diego.  -  Huf  work  for  San 
Diego  will  consist  of  the  reconstruction  of  sev- 
eral dams. 

George  W.  Fuller,  consulting  engi- 
neer, of  New  York  City,  has  been  retained  to 
advise  on  the  question  of  the  most  suitable 
sewage  disposal  project  for  that  city. 

M.  D.  Anderson  is  temporarily  in 
charge  of  the  Arizona  district  of  the  U.  S. 
Geological  Survey,  succeeding  C.  C.  Jacob, 
whose  transfer  was  noted  in  the  April  1  issue. 

Henry  Harvie  has  resigned  from  his 
position  as  designing  engineer  for  the  Roches- 
ter Railroad  &  Light  Company  to  becopie  chief 
draftsman  fo*  the  hydraulic  department  of 
the  Hydroelectric  Power  Commission  of  On- 
tario, with  headquarters  at  Toronto. 

W.  K.  H  a  T  T,  professor  of  civil  engineer- 
ing at  Purdue  University,  gave  a'  cbtlrse  of 
lectures  upon  the  fundamentals  of  reinforced- 
concrete  construction  during  the  past  week 
at  the  University  of  Ohio. 

W.  F.  L  A  N  G  E  l  I E  R,  assistant  to  Prof. 
Edward  Bartow,  director  of  the  Illinois  State 
Water  Survey,  has  accepted  a  position  as  as- 
sistant professor  of  sanitary  engineering  at 
the  University  of  California.  Mr.  Langelier 
has  had  charge  of  the  tuning  up  of  several 
Middle  West  filtration  plants,  among  which 
are  those  at  Evansville,  Ind.,  and  Quincy,  111. 

L.  Spalding  has  been  appointed  acting 
supervisor  of  structures  of  the  Bessemer  & 
Lake  Erie  Railroad.  Mr.  Spalding  was  grad- 
uated from  Cornell  University  in  1913  and 
subsequently  spent  a  few  months  with  the 
Pittsburgh,  Shawmut  &  Northern.  He  went 
to  the  Bessemer  &  Lake  Erie  about  two  years 
ago. 


Obituary  Notes 


Sir  Colin  Campbell  Scot t-M o n- 
CRIEFF,  well  known  as  an  authority  on  ir- 
rigation, died  in  London,  England,  April  6,  at 
the  age  of  80.  He  was  the  creator  of  the 
present  system  of  irrigation  in  British  India, 
where  the  canals  aggregate,  in  extent,  the  cir- 
cumference of  the  globe,  and  he  also  inaugu- 
rated a  similar  system  in  Egypt.  Since  these 
works,  which  took  almost  half  a  century  to 
complete,  he  has  been  consulted  in  irrigation 
projects  by  the  Turkish,  German,  and  Russian 
governments,  and  was  largely  responsible  for 
the  idea  carried  out  by  Russia  in  the  river 
regulation  and  canal  construction  of  its  trans- 
caspian  and  central  Asian  possessions. 

Col.  H.  Ashton  Ramsay,  who  was 
the  only  living  honorary  member  of  the  En- 
gineers' Club  of  Baltimore,  died  recently  in 
that  city. 
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New  Air  Compressor  Burns  Kero- 
sene, Gasoline  or  Gas 

A  portable,  two-stage,  vertical  air  com- 
pressor, the  power  for  which  may  be  obtained 
by  using  gasoline,  kerosene  or  gas,  has  been 
brought  out  by  the  Lyons  Atlas  Company  of 
Indianapolis.  The  pwwer  and  air  cylinders  are 
contained  in  a  single  casting,  which  effects  an 
appreciable  reduction  in  weight  and  number 
of  parts,  and  makes  the  device  more  compact. 

When  the  air  piston  is  at  the  top  of  its 
stroke,  the  crank  case  is  full  of  air  at  atmos- 
pheric pressure,  admitted  through  port  A', 
shown  in  the  illustration.  On  the  downward 
stroke,  this  air  is  compressed  in  the  crank  case 
after  which  it  flows  into  the  annular  chamber 
G,  and  raises  the  absolute  pressure  therein  to 
approximately  20  lb.  A  valve  closes  as  the 
piston  starts  on  the  upward  stroke,  and  as  soon 
as  the  pressure  in  the  annular  space  G  reaches 
the  receiver  pressure,  the  discharge  valve 
opens,  allowing  the  air  to  pass  into  the  re- 
ceiver during  the  remainder  of  the  upward 
stroke.     Since  the  pressure  in  the  crank  case 


LIGHT  WEIGHT    AND   COMPACTNESS   ARE   THE   AD- 
VANTAGES CLAIMED  FOR  THIS  COMPRESSOR 

assists  the  piston  on  the  upward  stroke,  and 
the  location  of  the  port  in  the  crank  di§c  is 
such  as  not  to  open  port  K  until  atmospheric 
pressure  is  reached,  but  little  work  is  lost  and 
high  efficiency  is  said  to  be  secured. 


Light  Weight  Is  Feature  of  New 
Worm  Drive  Motor  Truck 

Lightness  without  diminished  strength  was 
the  principal  object  sought  in  the  design  of 
the  Riker  worm-drive  motor  truck,  which, 
though  perfected  over  a  year  ago,  has  only 
recently  been  put  on  the  American  market  to 
any  extent,  the  output  having  gone  almost 
exclusively  to  the  warring  countries  in  Eu- 
rope. The  low  proportionate  weight  is  attained 
by  the  quality  of  the  materials  used.  The 
frame,  for  example,  is  of  chrome  nickel-steel 
instead  of  pressed  steel. 

Practically  no  aluminum  is  used  in  the  make- 
up of  the  Riker  truck,  the  transmission  case 
and  the  crank  case  being  of  manganese  bronze. 
This,  in  fact,  is  an  exclusive  feature  of  the 
Riker  truck.  On  the  3-ton  model  the  rear- 
spring  suspension  is  from  3  in.  to  4  in.  greater 
than  the  spring  suspension  used  on  the  or- 
dinary 5-ton  trucks. 


It  is  believed,  by  the  manufacturer,  that 
the  trucks  are,  for  their  size,  the  lightest  on 
the  market  and  that  they  are  the  only  trucks 
equipped  with  five-bearing  crank  shafts. 


SPRING  SUSPENSION  GREATER  THAN  USUAL  TRUCK 

The  type  has  been  tried  out  under  severe 
conditions  in  war  service.  It  is  manufactured 
by  the  Locomobile  Company  of  America, 
of  Bridgeport,  Conn. 


New    Type    of    Valve    Regulates 
Steam  According  to  Work 

A  new  pump  has  been  put  on  the  market  by 
the  American  Steam  Pump  Company  of  Battle 
Creek,  Mich.,  which  is  equipped  with  a  new 
type  of  valve  gear  that,  it  is  claimed,  because 
it  is  mechanically  actuated,  insures  positive 
action  at  all  times,  and,  due  to  a  self-governing 
device  with  which  it  is  equipped,  will  permit 
only  enough  steam  to  enter  to  do  the  required 
work. 

The  new  pump,  known  as  the  "American- 
Marsh,"  is  of  simple  construction.  The  steam 
valve  is  of  the  balanced  piston  type,  equipped 
with  expansion  rings,  while  the  auxiliary  valve 
is  of  the  semi-rotative  disc  type  which  wears 


VALVE  GEAR  IS  SELF-GOVERNING 

to  a  perfect  seat.  There  are  no  slide  valves  to 
wear  and  no  loose  links  or  tappets  in  the  valve 
gear. 

As  will  be  noted  from  the  accompanying  cut, 
it  has  a  steam  valve  which  is  mechanically 
actuated,  and  which  is  also  self-governing. 
The  fact  that  it  is  mechanically  actuated,  it 
is  claimed,  insures  positive  action  at  all  times, 
while  the  self-governing  device  allows  only 
just  enough  steam  to  enter  it  to  do  the  re- 
quired work.  If  the  work  is  light,  the  admis- 
sion of  steam  is  cut  down,  while  if  the  work 
is  heavy  the  portage  is  automatically  enlarged. 
This  feature,  it  is  said,  insures  low  steam  eon- 
sumption. 

Chicago  Concern  Moves  Office 

The  Chicago  office  and  sales  rooms  of  the 
Goulds  Manufacturing  Company,  of  Seneca 
Falls,  N.  Y.,  will  be  removed  to  12  South  Clin- 
ton Street,  April  20. 


Solid  Steel  Windows  Successfully 
Withstand  Test 

A  test  was  recently  conducted  by  the  New 
York  State  Industrial  Commission  at  the  fire- 
testing  station  of  Columbia  University  to  de- 
termine whether  solid  steel  windows  would 
successfully  withstand  the  heat  they  would 
be  called  upon  to  meet  under  actual  fire  con- 
ditions. 

The  test  was  conducted  by  Professor  James 
S.  MacGregor,  of  Columbia  University,  with 
Fenestra  solid  steel  windows.  He  reported 
that  "after  the  test,  all  three  vents  of  the 
windows  used  were  opened  without  difficulty 
and  could  be  swung,  closed  and  locked  with 
ease." 

The  results  of  the  test  are  said  to  remove  a 
handicap  to  the  use  of  such  windows,  espe- 
cially in  the  State  of  New  York.  An  old  state 
law  practically  limited  the  sale  of  solid  steel 
windows  to  units  not  exceeding  5  ft.  wide  and 
9  ft.  high.  The  demand  of  manufacturers  and 
building  owners,  however  was  thought  to  be 
for  a  steel  window  that  could  be  used  singly 
or  in  combined  units  of  practically  any  size 
needed.  The  approval  of  the  industrial  com- 
mission of  this  type  of  window  is  an  added 
assurance  to  building  owners  that  they  can  use 
solid  steel  windows  for  safety  against  the  fire 
hazard. 


Intake  Screens  Driven  by  Motors 

A  few  experimental  installations  of  auto- 
matically cleaned  traveling  screens  to  provide 
clean  water  in  power  plants  and  to  screen 
sewage  have  been  successful  enough  to  war- 
rant the  manufacture  of  the  screens  by  the 
Chain  Belt  Company  of  Milwaukee.  Among 
the  first  installations  were  the  Northwest  and 
Fisk  Street  plants  of  the  Commonwealth  Edi- 
son Company  of  Chicago;  the  Delray  plant  of 
the  Edison  Illuminating  Company  of  Detroit, 
and  the  Commerce  Street  plant  of  the  Mil- 
waukee Electric  Railway  &  Light  Company. 
The  battery  of  three  screens,  a  section  of  which 
is  shown,  was  the  first  installation  placed  at 
the  Northwest  plant. 

The  machines  consist  of  wire  screening 
baskets  mounted  on  two  strands  of  endless 
steel  chain  belt  passing  over  top  and  bottom 
sprockets  which  are  mounted  on  a  structural 
steel  supporting  frame.  Each  screen,  with  its 
attendant  equipment,  is  driven  by  its  own 
motor  mounted  near  the  top  of  the  frame. 
Number  12  copper  wire  is  strung  to  produce 
0.625-in.  mesh.     The  baskets,  measuring  5>4  x 


SHOWING    A    PART    OF    THE    BATTERY    OF    THREE 
TRAVELING  SCREENS 

1 V4  ft.,  form  a  continuous  screening  apron  as 
they  move  slowly  upward  through  the  water. 
As  they  pass  over  the  top  sprocket,  they  dump 
their  loads  into  a  trough  and  are  cleaned  by 
water  from  a  continuous  spray  pipe. 
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Extravagance  in  Passenger  Terminals 

A  In  EN  T  the  charge  often  made  against 
the  railroads  of  extravagance  in  large 
paasenger  terminals,  Robert  Trimble  of  the 
Pennsylvania  system,  retiring  president  of 
the  American   Railway  Engineering  Asso- 
ciation, presented  some  interesting  figures 
regarding   the  proposed   Union   Station   in 
Chicago  at  the  recent  convention  in  that 
city.     Of  the  $50,000,000  estimated  cost  of 
that  terminal,  he  stated  that  in  round  num- 
bers $35,000,000  must  go  for  land,  regard- 
less   of    the    structures    placed    upon    it; 
$5,000,000  for  street  changes  and  changes 
in  other  public  facilities,  and  $5,000,000  for 
tracks,  signaling,  power  plant  and  the  like, 
leaving  only  $5,000,000  for  the  headhouse 
and  concourse.    Mr.  Trimble  admitted  that 
by  making  these  structures,  which  consti- 
tute what  the  public  regards  as-  the  station, 
strictly  utilitarian  it  might  be  possible  to 
save    $2,000,000    of    the    $5,000,000.      He 
thought,  however,  that  the  $2,000,000  was 
justifiable  advertising.     And  it  appears  to 
this  journal  that  an  expenditure  of  4  per 
cent  extra  in  so  large  an  undertaking  for 
the  beautification  of  the  work  and  the  com- 
fort of  the  railroads'  patrons  is  not  an  in- 
ordinate expenditure.    Mr.  Trimble  merely 
presented  from  a  different  angle  a  fact  that 
this  journal  has  pointed  out,  that  the  build- 
ings, however  monumental,  are  only  a  part 
of  a  large  railroad  station.     Nobody  will 
deny  that  the   Union   Station   in   Chicago 
needs  to  be  replaced.    It  would  be  the  height 
of  folly  to  replace  it  with  a  plant  just  able 
to  meet  present  needs.    Ordinary  foresight 
demands  a  layout  that  will  serve  for  a  long 
lime  to  come,  and  there  would  be  abundant 
criticism  if  the  railroads  concerned  should 
make  the  prominent  parts  anything  other 
than  a  credit  to  the  city. 

"Saving  New  York" 

ATTENTION  was  called  in  the  Engi- 
neering Record  of  March  11  to  the 
movement  under  way  in  New  York  to  keep 
manufacturing  out  of  the  section  now  oc- 
cupied by  the  clubs,  hotels,  theaters  and 
high-class  retail-shopping  establishments. 
The  plan  is  to  bring  pressure  upon  the 
women's-clothing  manufacturers — the  of- 
fendinjr  parties — by  the  retail  establish- 
ments, whereby  these  stores  promise  to 
favor  those  whose  factories  are  outside  of 
the  zone  it  is  desired  to  restrict.  It  is 
astonishing  to  see  the  support  which  this 
privately  managed  "city  planning"  move- 
ment is  receiving,  and  also  to  note  the 
attention  that  the  proposal  is  receiving 
outside  of  New  York.  The  plan  has  been 
favorably  received  and  if  it  results  suc- 
cessfully, as  is  sincerely  hoped,  should  be- 
come the  forerunner  of  similar  movements 
elsewhere.    On  the  face  of  it,  it  may  appear 


unjust  to  those  whose  establishments  are 
already  in  the  forbidden  district.  Such, 
however,  is  not  the  case,  for  ample  time  is 
given  them  in  which  to  move  their  estab- 
lishments. Furthermore,  their  prosperity 
is  directly  dependent  upon  that  of  the  big 
retail  establishments,  whose  success  is 
going  to  be  considerably  curtailed  if  the 
manufacturing  centers  continue  to  close  in 
upon  them.  If  the  plan  is  a  success  the 
manufacturers  now  directly  affected  will  be 
certain  to  profit  from  the  preservation  of 
the  high-class  character  of  New  York's 
retail  section.  The  movement  is  well  worth 
following  closely,  for  it  offers  a  procedure 
for  industrial  restriction  which  can  be  made 
effective  even  though  laws  aiming  at  the 
same  result  cannot  be  secured. 


Filters  and  Finances 

DESPITE    board-of-health    reports    and 
typhoid    epidemics    which    take    their 
yearly  toll,  some  cities  are  so  tied  up  with 
water-company  franchises  and  finances  that 
uttle  or  no  relief  can  be  obtained  in  any 
reasonable  time.    At  the  little  town  of  Mon- 
roe, Mich.,  at  the  western  end  of  Lake  Erie, 
nitration  is  the  only  practicable  procedure 
because  the  sudden  and  enormous  fluctua- 
tions of  pollution  are  so  great  that  only 
laboratory  control  of  a  chlorine  plant  could 
meet  them.    The  town  is  too  small  to  war- 
rant the  expense  of  a  laboratory.     Even 
then,  granting  that  it  would  not  produce 
objectionable  odors  and  tastes,  chlorine  can 
only  sterilize.     It  cannot  clean  water.     In 
consequence  the  citizens  resort  to  polluted 
wells.     The  financial  difficulties  in  Monroe, 
like  those  in  many  another  small  town,  are 
controlling.     The   company's   charter  pro- 
vides that  no  franchise  agreement  can  be 
entered  into  until  within  one  year  before 
the  date  of  the  charter's  expiration,  Jan.  1, 
1919.     In  two  years  some  marked  change 
in  the  business  relations  between  company 
and  city  may  be  expected.     It  would  take 
over  a  year  to  build  a  plant,  and  the  com- 
pany does  not  feel  that  its  present  income 
is  commensurate  with  the  added  expense  of 
filters.    To  work  out  some  satisfactory  sup- 
plementary agreement  is  highly  essential, 
but  the  state  board  of  health  has  no  power 
to  force  an  adequate  solution  of  the  diflS- 
culty.    Court  procedure  may  offer  hope,  but 
one  can  never  be  certain  as  to  the  results. 
Furthermore,  co-operation  is  always  a  bet- 
ter way  out,  when  it  is  possible,  than  strife. 
Even   without  the  power  of   insisting  on 
some  agreement,  it  should  be  the  function 
of  state  boards  of  health  to  take  the  in- 
itiative in  such  cases.    The  welfare  of  the 
public    demands    it.      An    outside    agency, 
moreover,   frequently  can  bring  about  an 
agreement  when  the  parties  left  to  them- 
selves can  make  no  progress. 


He  Gave  His  Life 

THIS  month  the  "Bulletin"  of  the  Iowa 
State  Highway  Commission  contains  a 
striking  and  well  deserved  tribute  to  A.  E. 
Rommel,  engineer  of  Mahaska  County,  who 
died  in  an  attempt  to  break  up  an  ice  gorge 
which  was  backing  up  the  water  of  the  Des 
Moines  River  over  valuable  property  for  a 
distance  of  10  miles.  The  work  was  known 
to  be  very  hazardous,  but  Rommel,  with  not 
a  thought  of  his  own  safety,  assumed  the 
responsibility.  His  mettle  can  best  be 
judged  by  the  fact  that  he  went  to  his  death 
after  refusing  to  place  his  companion  in 
greater  peril  after  the  two  had  hung  for  a 
time  to  a  tree  and  after  unsuccessful  at- 
tempts to  draw  Rommel  up  into  the 
branches.  A  tribute  to  him,  in  the  follow- 
ing words,  appears  in  the  Oskaloosa 
"Times":  "Was  the  effort  ill  advised ?  Was 
it  the  duty  of  the  State  to  handle  this  situ- 
ation? It  matters  not.  There  came  a  call 
for  help.  The  board  and  its  engineer  heard 
the  call  and  answered  it.  Rommel  lost  his 
life  and  the  county  the  most  capable  en- 
gineer it  is  ever  likely  to  secure.  .  .  . 
Here  was  a  man.  His  heart  was  in  his 
work.  The  interests  of  the  county  were  his 
interests.  He  worked  night  and  day  when 
the  needs  of  the  county  required  it,  and 
found  recompense  in  the  knowledge  of  work 
well  done.  Absolutely  square  himself  he 
frowned  upon  graft  or  deceit  in  any  form. 
His  work  was  an  open  book.  The  various 
contractors  for  the  county  knew  him  well, 
admired  his  ability  and  strove  to  carry  out 
his  plans."  Possibly  the  administrators  of 
the  Alvord  medal  of  the  Western  So(»ety  of 
Engineers  may  find  that  Rommel's  widow 
should  receive  the  award  this  year  for  serv- 
ice to  the  public  in  an  inconspicuous  man- 
ner. Such  an  award  would  indeed  be  a  trib- 
ute to  the  man  who  did  not  hesitate  at  the 
call  of  duty. 


Joint  Sewage  Disposal  Project 

THERE  has  just  been  made  public  the  re- 
port of  a  board  of  engineers  on  a  joint 
sewage  treatment  project  for  the  cities  of 
Pasadena,  South  Pasadena  and  Alhambra, 
Cal.  The  proposal  contemplates  an  instal- 
lation of  Imhoff  tanks,  sprinkling  filters  and 
secondary  sedimentation  basins,  but  as  con- 
siderable opposition  to  the  location  of  the 
proposed  works  has  arisen,  it  remains  for 
the  future  to  determine  whether  they  will 
actually  be  built.  One  feature  of  the  re- 
port, however,  is  of  interest,  because  joint 
projects  of  this  sort  are  by  no  means  com- 
mon. This  feature  relates  to  the  propor- 
tioning of  the  cost  of  the  works.  The  plan 
is  to  divide  the  expense  on  a  pro  rata  basis 
according  to  the  population  of  the  three 
municipalities.  This  fact  is  of  interest  to 
those  who  recall  the  early  history  of  the 
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Passaic  Valley  sewer  in  New  Jersey,  where 
the  proposal  to  charge  the  several  localities 
on  the  basis,  not  of  the  population,  but 
upon  the  assessed  valuation  of  their  prop- 
erty succeeded  in  disrupting  the  plan.  The 
California  report  states  the  case  concretely 
when  it  says:  "The  outfall  sewer  and  the 
purification  works  are  designed  to  provide 
for  the  disposal  of  the  sewage  from  a  given 
population;  consequently  the  proportioning 
of  the  cost  and  maintenance  should  be  on  a 
population  basis."  The  combined  popula- 
tions of  the  three  cities  are  given  for  the 
year  1916  and  estimated  at  ten-year  inter- 
vals until  1956.  On  the  basis  of  the  aver- 
ages thus  obtained  Pasadena  would  be 
called  upon  to  assume  66.3  per  cent  of  the 
cost,  South  Pasadena  15  per  cent  and  Al- 
hambra  18.7  per  cent.  Putting  this  in 
round  numbers,  the  board  of  engineers  rec- 
ommends a  definite  division  of  two-thirds, 
one-sixth  and  one-sixth  respectively  for  the 
three  cities  for  the  first  ten  years,  irrespec- 
tive of  minor  changes  in  population  which 
a  later  census  may  show. 


False  Economy 

AN  EXAMPLE  of  false  economy  in  con- 
struction, resulting  in  the  failure  of  an 
engineering  structure,  is  illustrated  by  the 
washing  out  of  an  intermediate  pier  in  the 
highway  bridge  over  the  Susquehanna 
River  at  Athens,  Pa.,  on  April  2.  Two  185- 
ft.  spans  of  the  three-span  steel  superstruc- 
ture were  carried  down  by  the  gradual  set- 
tling and  failure  of  the  pier,  due  to  under- 
scouring. 

"^The  bridge,  constructed  in  1914,  replaced 
an  old  covered  timber-truss  structure  built 
in  1840.  The  original  timber-crib  pier,  filled 
with  stone,  supported  the  truss  spans  by  a 
timber  frame.  About  the  year  1875  this 
frame  was  replaced  by  stone  masonry,  and 
the  timber  crib  protected  by  means  of  rip- 
rap on  the  sides  and  lower  end.  When  the 
new  bridge  was  constructed  it  is  understood 
that  the  county  commissioners,  to  save  ex- 
pense, stipulated  that  the  old  piers  should 
be  used.  A  timber  cofferdam  was  placed 
around  the  pier  in  question,  about  4  ft. 
from  it,  and  an  attempt  made  to  pump  it 
out.  This  being  found  impossible,  because 
water  came  up  through  the  riprap,  the  con- 
crete was  poured  between  the  cofferdam  and 
the  pier  to  form  a  jacket  carried  down  to 
the  top  of  the  riprap.  It  is  probable  that  a 
change  in  the  action  of  the  current  was 
thus  effected,  causing  a  noticeable  suction 
and  whirlpool  action  on  the  downstream 
end  which  undermined  the  crib. 

The  county's  engineer  states  that  the  for- 
mation of  a  gravel  bar  about  300  ft.  down- 
stream contributed  to  the  deep  scouring  ac- 
tion. Even  if  that  be  the  case,  it  does  not 
lessen  the  emphasis  which  should  be  placed 
on  the  need  of  thorough  examination  of 
foundation  conditions  at  suitable  intervals 
and  particularly  when  changes  in  the  struc- 
ture are  contemplated.  Such  a  study  would 
probably  have  shown  the  necessity  for  care- 
ful safeguarding  against  scour. 

It  is  stated  that  this  is  the  second 
bridge  lost  by  Bradford  County  be- 
cause of  improper  foundations.  A  few  more 
dollars  spent  on  new  piers  or  on  a  really 


effective  reinforcement  of  the  old  piers 
would  probably  have  saved  the  loss  which 
must  be  assessed  upon  the  public,  and  will 
be  charged  against  the  engineering  pro- 
fession. 


healthy  interest  which  leads  to  a  system 
much  more  nearly  correct  than  any  biased 
haphazard  selection. 


Rational  Selection  of  Road  Types 

THE  selection  of  the  type  of  road  in  far 
too  many  cases  is  beyond  the  jurisdic- 
tion of  the  engineer.  The  noteworthy  at- 
tempt on  the  part  of  the  engineers  of  the 
Illinois  Highway  Commission  to  put  road- 
type  selection  on  a  scientific,  economical 
basis,  as  described  on  page  536,  is  a  step 
which  all  road  enthusiasts  should  welcome. 
Road  promotion  in  Illinois  counties  is  go- 
ing almost  too  fast  for  the  county  officials 
to  keep  up  with  it,  and  one  of  the  most  seri- 
ous road  problems  now  confronting  the 
State  is  the  danger  that  many  counties  will 
rush  into  bond-issue  plans  without  as  care- 
ful consideration  of  their  individual  prob- 
lems as  the  magnitude  and  importance  of 
the  undertaking  warrant.  Bond  houses 
will  not,  as  a  rule,  finance  engineering  en- 
terprises without  having  rational  detailed 
plans  before  them,  but  for  some  reason  they 
are  not  so  particular  when  highway  work 
is  concerned. 

The  1915  legislature  gave  the  counties 
the  right  to  select  types  of  roads,  including 
even  state-aid  roads.  Concrete  and  brick 
roads  are  to  be  maintained  by  the  state, 
gravel  and  macadam  at  the  joint  expense  of 
state  and  county,  and  earth  roads  at  the  ex- 
pense of  the  county.  Bond  issues  in  series 
of  not  less  than  ten,  nor  more  than  twenty, 
years  were  authorized.  Further,  the  state- 
aid  allotment  as  it  becomes  available  may 
be  used  to  pay  off  bonds  to  the  extent  of 
one-half  the  cost  of  construction.  This 
makes  possible  the  construction  of  a  whole 
county  system  within  a  short  time.  There- 
fore, the  state  officials  are  vitally  interested 
in  seeing  that  the  county  systems  are  eco- 
nomically planned. 

No  one  would  think  of  building  a  sewer 
system  entirely  of  6-in.  pipe  nor  of  6-ft. 
conduits.  Almost  invariably  some  balance 
is  sought  between  service  required  and  ben- 
efits conferred.  In  laying  out  county  high- 
way systems  Mr.  Marr  has  followed  this 
obvious  line  of  reasoning.  Evidently  a  road 
which  carries  but  five  vehicles  per  day 
ought  not  to  cost  as  much  as  one  having 
a  traffic  of  5000.  The  problem  is  not  so 
simple  as  that,  but  the  principal  factors  are 
ascertainable  and  the  application  not  diflS- 
cult,  so  that  the  correct  answer,  consider- 
ing all  available  materials,  is  readily  ob- 
tained, and  the  reasonableness  of  the 
choice  obvious  to  the  average  man.  A  prom- 
inent consulting  engineer  recently  stated 
that  he  never  felt  that  he  had  earned  his 
fee  unless  the  facts  had  been  so  clearly 
stated  that  the  recommended  choice  was 
perfectly  obvious  to  his  client.  The  Illinois 
method  of  county-road  selection  is  based  on 
this  method  of  presentation. 

In  practice  the  road-system  committee  is 
furnished  with  cost  tables  and  charts  for 
different  types  of  road,  for  different  widths, 
with  1  to  5  miles  haul,  so  that  the  esti- 
mates can  be  made  up  roughly  without  dif- 
ficulty.   The  effect  has  been  to  arouse  a 


The  National  Industrial  Inventory 

THE  naming,  this  week,  of  the  members 
of  the  Naval  Consulting  Board's  com- 
mittee of  engineers  on  industrial  prepared- 
ness will  serve  to  focus  more  than  the  usual 
amount  of  attention  upon  the  current  in- 
stallment of  Major  Bond's  series  of  articles, 
outlining  the  chief  elements  of  a  plan  for 
mobilizing  the  nation's  resources  as  a  meas- 
ure of  national  defense — the  very  problem 
which  the  committee  has  begun  to  solve. 
Too  much  importance  cannot  be  attached  to 
this  feature  of  the  national-defense  plan. 
General  Wood  and  other  military  author- 
ities, in  almost  every  address  they  have 
made  for  months  past,  have  dwelt  upon  its 
significance  and  have  pointed  out  that  en- 
gineers are  the  men  best  qualified  to  per- 
form this  service.  This  fact  President  Wil- 
son appreciated  when  he  called  upon  the  five 
national  engineering  societies  —  civil,  elec- 
trical, mining,  mechanical  and  chemical — 
to  take  charge  of  the  work. 

That  the  nation-wide  industrial  inven- 
tory, by  states,  will  be  conducted  with  speed 
and  thoroughness  is  certain,  for  it  is  in 
hands  of  men  of  the  highest  professional 
standing,  selected  with  care  on  the  sole 
basis  of  fitness  for  the  task  in  hand.  As 
Major  Bond  points  out  in  this  issue,  there 
has  been  hardly  a  military  campaign  in  the 
history  of  the  world  in  which  th»  bellig- 
erents have  not  been  hampered  by  a  short- 
age of  ammunition  and  supplies.  Thus  it  is 
essential  for  the  newly  formed  committee 
not  merely  to  tabulate  the  country's  manu- 
facturing plants,  with  their  personnel  and 
output,  but  to  arrange  with  the  heads  of 
these  works  for  the  actual  production,  in 
time  of  peace,  of  samples  of  the  supplies 
which  they  would  be  called  upon  to  furnish 
in  case  of  war.  In  this  way  each  manufac- 
turer will  have  ready,  on  a  small  scale, 
trained  men  and  machines  for  the  particu- 
lar service  assigned  to  him. 


Is  a  Plumber  an  Engineer? 

THE  QUESTION  here  used  as  a  title 
may  bring  a  smile  to  the  lips  of  readers. 
Yet,  in  Indiana,  it  has  a  practical  bearing. 
Some  time  since  the  Indiana  State  Asso- 
ciation of  Master  Plumbers  decided  to 
change  its  name  to  that  of  the  Indiana 
Society  of  Sanitary  Engineers.  Questioned 
as  to  the  change,  a  prominent  member  of 
the  plumbers'  society  stated  that  the  master 
plumber  had  long  ago  outgrown  his  name. 
"He  is  called  upon,"  so  the  gentleman  says, 
"to  engineer  practically  all  installations  of 
sanitary  appliances  pertaining  to  a  build- 
ing, and  he  is  worthy  of  a  higher  degree 
than  the  simple  name  heretofore  allotted 
him."  With  locomotive  drivers  going  by 
the  name  of  engineer,  with  plumbers  pos- 
ing as  sanitary  engineers,  with  business 
engineers  and  advertising  engineers  all 
about  us,  the  term  engineer  promises  to 
become  as  much  abused  as  that  of  "doctor" 
or  "professor."  The  way  to  stop  the  abuse 
does  not  now  present  itself.    Certainly  it  is 
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a  matter  worthy  of  the  consideration  of 
engineers  generally,  and  particularly  of  en- 
gineering societies. 

One  can  well  question  whether  in  the 
Indiana  case  the  Indiana  Engineering  So- 
ciety and  the  Indiana  Sanitary  Associa- 
tion are  not  somewhat  at  fault.  The  master 
plumber  above  quoted  professes  that  he  has 
never  heard  of  either  organization.  Judg- 
ing by  the  tone  of  his  letter  he  cannot  be 
classed  with  the  ignorant,  and  the  question 
therefore  presents  itself  whether  the  In- 
diana Engineering  Society  and  the  Indiana 
Sanitary  Association  have  taken  a  suffi- 
ciently important  part  in  public  affairs  to 
impress  themselves  upon  the  people  of  their 
State.  It  is  safe  to  assume  that  had  they 
played  a  large  part  in  public  affairs,  the 
gentleman  in  question — and  many  other 
master  plumbers — -would  have  heard  of 
these  associations.  Moreover,  the  inference 
is  fair  that  they  would  have  conferred  with 
these  associations. 

While  there  is  much  food  for  thought  in 
the  action  of  the  Indiana  plumbers,  is  there 
not  reason,  too,  for  questioning  whether 
the  engineers  no  less  than  the  plumbers 
should  bear  some  responsibility  for  the 
action  ? 

The  general  question  of  restricting  the 
use  of  the  term  "engineer"  is  discussed  by 
N.  M.  Stineman  in  an  article  on  page  546, 
which  applies  directly  to  the  case  of  the 
Indiana  plumbers. 


The   Conference   on   Engineering 
Co-Operation 

ENGINEERING  co-operation  was  in  the 
heart  of  every  man  who  attended  the 
second  conference  of  the  Committee  on  En- 
gineering Co-operation  in  Chicago  last 
week.  Fifty  engineers,  from  more  than 
forty  societies,  talked  over  the  activities 
which  are  making  their  organizations  of  in- 
creasing service  to  their  members  and  to 
the  profession. 

Isham  Randolph  put  the  spirit  of  the  con- 
ference into  words :  "Let  us  have  a  centra! 
organization — call  it  what  you  will — which 
has  no  authority  to  command,  but  which 
has  ears  to  hear  and  the  voice  to  be  heard. 
Let  those  ears  be  open  to  every  plea  or 
promise  of  common  good,  and  let  that  voice 
go  out  to  all  affiliated  bodies,  carrying  this 
plea  or  this  promise  for  the  common  good. 
Let  us  come  together  at  least  once  a  year 
and  feel  that  'touch  of  nature  which  makes 
the  whole  world  kin,'  and  growing  out  of 
that  kinship  let  us  consider  and  do  those 
helpful  things  which  will  bless  our  com- 
rades and  overflow  with  helpfulness  to  our 
country  and  our  kind." 

Little  legislation  was  attempted,  a  re- 
markable thing,  for  seldom  do  American 
citizens  get  together,  no  matter  how  in- 
formally, without  proceeding  to  pass  reso- 
lutions. The  offering  of  an  opportunity  to 
the  participating  societies  of  defraying  the 
expenses  of  the  committee,  and  the  estab- 
lishment of  a  sub-committee  to  present  to  a 
third  conference  a  plan  for  bringing  about 
co-operation  upon  matters  of  common  in- 
terest formed  the  sum  total  of  concerted  ac- 
tion. 

The  real  success  of  the  conference  and 


the  real  benefit  come  in  the  exchange  of 
ideas  as  to  how  the  various  societies  were 
justifying  their  existence  and  were  pro- 
ceeding in  the  three  matters  of  publicity, 
employment  and  legislation.  Cleveland  took 
away  the  prize  for  publicity  methods.  With- 
in a  few  hours  after  the  arrival  of  its  effi- 
cient secretary,  front-page  items  relating 
to  the  conference  appeared  in  one  of  Chi- 
cago's metropolitan  dailies.  Furthermore, 
an  interview  with  the  Associated  Press 
manager  indicated  that  he  wanted  engineer- 
ing matter,  but,  of  course,  he  had  specifica- 
tions. Cleveland  engineers  get  publicity. 
They  have  the  formula  and  it  works.  There 
is  no  reason  why  it  cannot  be  applied  else- 
where. 

One  of  the  younger  Chicago  organiza- 
tions has  grappled  most  strenuously  with 
the  employment  question,  with  the  result 
of  an  estimated  saving  in  the  profession  of 
$7,500  in  the  last  six  months.  The  idea  of 
co-operative  clearing  houses  in  all  large 
cities  for  engineers  out  of  work  is  as  yet  a 
dream.  No  very  workable  plan  has  been  de- 
vised. Some  of  the  ideas  expressed  at  the 
conference  will  no  doubt  bear  fruit  in  a 
more  detailed  discussion  at  the  next  confer- 
ence. 

The  efforts  of  the  national  societies'  com- 
mittee on  engineering-reserve-corps  legisla- 
tion and  of  the  naval  consulting  board  are 
good  examples  of  the  necessity  and  advan- 
tages, professional  and  patriotic,  of  co- 
operation in  matters  relating  to  legislation. 
To  get  effective  co-operation  on  legislation 
will  always  be  difficult,  except  on  the  most 
obvious  matters.  With  effective  publicity 
methods  in  operation,  however,  both  em- 
ployment and  legislative  problems  will  be 
the  easier  to  solve. 

Engineering  societies  to  which  the  ideas 
expressed  at  the  conference  will  be  brought 
back  cannot  help  but  have  their  future  ac- 
tivities quickened  and  their  ideals  of  ser- 
vice raised  or  confirmed. 

The  effort  was  well  worth  while. 


One-Sided  Contracts  and  the 
Engineer 

THE  one-sided  contract,  in  which  the  en- 
gineer is  the  sole  arbiter  of  his  own 
work,  is  strenuously  defended  by  engineers 
of  the  highest  standing  and  competence. 
This  is  due  not  so  much  to  experiences 
which  may  have  shown  that  under  no  other 
form  of  contract  can  good  work  be  secured, 
as  to  confidence  in  the  legal  strength  of 
clauses,  each  of  which  has  been  tried  in  the 
white  heat  of  legal  actions  and  has  not  been 
found  wanting.  The  intrinsic  fairness  of 
these  clauses  is  seldom  given  much  thought 
by  these  competent  men,  for  they  intend  to 
use  them  not  to  oppose  the  contractor  but 
merely  to  secure  justice  to  their  client.  Un- 
fortunately, all  engineers  are  not  actuated 
by  the  same  high  motives,  and  these  one- 
sided contracts  are  used  constantly  to  cover 
up  the  engineer's  mistakes  and  incom- 
petence. 

Last  week  in  an  editorial  entitled  "Jus- 
tice to  the  Contractor,"  the  Engineering 
Record  called  attention  to  the  contractors' 
side  of  the  question.  From  the  engineer's 
standpoint  alone,  however,  there  are  equal- 


ly weighty  reasons  why  the  profession 
should  combine  to  produce  a  standard  form 
of  contract  equitable  to  both  parties.  Some 
practical  instances  will  help  to  emphasize 
the  need. 

There  is  at  present  at  bar  in  an  Eastern 
State  a  suit  over  a  municipal  contract,  in 
which  the  city's  counsel  has  repudiated  the 
city's  engineer  over  the  correctness  of  a  set 
of  borings,  maintaining  that  the  engineer 
has  no  authority  to  assure  their  correctness. 
What  does  this  mean?  That  this  city,  at 
least,  does  not  think  engineering  service 
worth  while  in  the  very  matter  which  is  the 
basic  reason  for  having  engineering  work 
done.  If  preliminary  investigation  and  de- 
sign are  reaching  such  a  low  point  of  effi- 
ciency that  they  no  longer  save  money  for 
owners,  what  is  left  for  engineers  to  do? 
The  city  referred  to  is  not  alone  in  taking 
such  a  position.  Evidence  presented  to  this 
journal  indicates  plainly  that  many  owners, 
both  private  and  public,  have  formed  a  sim- 
ilar low  opinion  of  what  the  engineer  can 
do  to  cheapen  construction.  As  the  en- 
gineer is  paid  in  proportion  to  this  estimate 
of  him,  does  this  not,  in  part,  explain  his 
low  compensation?  The  evidence  is  also 
overwhelming  that  this  condition  is  due  to 
the  admitted  fact  that  the  incompetent  and 
the  careless  can  pass  for  engineers  without 
challenge. 

Why  is  this  true?  Owners  do  not  know 
what  properly  drawn  contracts  and  specifi- 
cations are.  We  have  no  standards  which 
deal  adequately  with  the  business  relations 
involved,  or  which  make  it  plain  that 
quantities  should  be  accurately  estimated 
and  guaranteed.  Owners  do  not  know  how 
much  money  a  high  type  of  engineering 
service  will  save.  They  do  not  know  how 
much  incompetent  engineers  cost  them. 
Often  they  do  not  know  until  too  late  that 
their  engineers  are  incompetent.  Why? 
Largely  because  these  same  incompetents 
are,  by  American  practice,  made  the  final 
judges  of  their  own  mistakes.  There  being 
no  adequate  standards,  how  is  the  owner  to 
discover  that  mistakes  have  been  made? 
The  so-called  engineer  covers  his  errors  by 
throwing  the  cost  temporarily  on  the  con- 
tractor, who  has  no  immediate  recourse. 
Next  time,  however,  the  contractor  adds  to 
his  bid  on  work  handled  by  such  an  en- 
gineer, and  the  cost  comes  home  to  the 
owner.  The  owner  does  not  analyze  the  sit- 
uation, but  he  sees  that  he  has  saved  noth- 
ing over  his  neighbor,  who  lets  contracts 
direct  to  firms  that  do  their  own  designing, 
and  thereafter  that  owner  is  not  apt  to  pay 
much  for  engineering  work. 

Is  it  not  time  to  check  a  practice  that  re- 
sults in  such  conditions  by  drawing  up 
standard  contracts  that  are  two-sided  and 
just  from  a  business  standpoint?  They 
should  provide  that  the  engineer  cannot  un- 
load his  mistakes  onto  the  contractor,  and 
for  an  appeal  in  such  cases  to  one  or  more 
men  of  the  requisite  experience,  preferably 
named  in  the  contract  but  who  have  no 
other  connection  with  it. 

The  work  must  be  undertaken  by  & 
strong  engineering  Society,  and  none  is  in  a 
position  to  do  the  work  so  well  or  to  exer- 
cise as  large  an  influence  as  is  the  Ameri- 
can Society  of  Civil  Engineers. 
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Rational  Method  of  Selecting  Types  Evolved  for  a 
Comprehensive  County  Road  System 

TraflSc  Census,  Population  and  Property  Valuation  Are  the  Bases  Used  in  Equalizing  the 
Cost — With  These  Relations  Understood  an  Economic  Selection  Will  Be  Made  in  Most  Cases 

By  WILLIAM  W.  MARK, 
Chief  Engineer  Illinois  State  Highway  Commission 


BOND  issues  for  county  roads  in  Illinois 
are  being  promoted  faster  than  com- 
pithensive  plans  for  construction  on  an 
economical  basis  can  be  developed.  Under 
these  conditions  the  State  Highway  Com- 
mission is  exerting  every  energy,  although 
hampered  by  lack  of  funds,  to  educate  the 
county  officials  to  the  necessity  of  select- 
ing road  types  (a  prerogative  given  to  the 
counties  in  1915)  by  some  rational  system 
which  will  equalize  the  cost  per  year  per 
user.  As  the  basis  for  the  selection  in  a 
broad,  general  way,  the  principal  factors 
are  iraffic  census,  population  and  property 
valuation.  Already  experience  has  shown 
that  with  these  factors  laid  down  on  large 
maps  before  county  boards  an  economic  se- 
lection of  tj'pes  will  be  made  in  the  major 
portion  of  the  counties. 

Snap  Judgment  Poor  Policy 

The  average  American  is  inclined  to  be 
hasty  and  is  often  unduly  influenced  by 
impressions.  If  he  happens  to  have  driven 
recen.ly  over  any  considerable  mileage  of 
one  type  of  road  which  was  in  good  condi- 
tion, the  contrast  between  the  type  which 
he  found  good  and  all  the  rest  which  he 
found  bad  is  very  impressive,  and  thus  we 
find  large  numbers  of  people  who  are 
strongly  prejudiced  in  favor  of  some  par- 
ticular type  or  against  some  other  type. 
Nothing  can  be  more  illogical  from  the 
standpoint  of  economy.  Every  type  has  a 
value  or  ability  to  render  service  and  a 
corresponding  cost.  The  cost  of  service, 
then,  is  the  first  cost  plus  maintenance 
cost  plus  the  interest  on  the  money  divided 
by  the  number  of  users,  and,  therefore,  if 
the  type  is  properly  adapted  to  the  traffic, 
the  cost  of  service  is  approximately  the 
same  on  all  t>T)es. 

The  construction  of  a  system  of  roads 
at  one  time  presents  a  very  different  prob- 
lem from  the  construction  piecemeal  of  a 
few  main  roads  of  limited  extent  and  ben- 
efit in  a  restricted  district.  When  a  single 
road  is  built  it  must  necessarily  be  of  a 
type  which  will  accommodate  the  sudden 
and  marked  increase  of  traffic  that  always 
follows  the  opening  of  a  newly  improved 
road,  because  of  the  great  number  of  ve- 
hicles drawn  from  shorter  and  unimproved 
arteries,  between  source  and  destination, 
to  the  smoother  and  more  agreeable  sur- 
face. The  building  of  another  road  in  the 
vicinity  will  have  an  immediate  bearing  on 
the  amount  of  traffic  carried  by  the  first, 
and  a  financial  loss  results  either  through 
building  a  more  costly  type  than  necessary 
to  sustain  the  normal  trafl!ic,  or  through 
involving  an  excessive  maintenance  cost  by 
developing  an  abnormal  traffic. 

Equalize  Cost  to  All  Users 

The  design  of  a  system  of  roads  enables 
us  to  take  advantage  of  the  economy  of  pro- 
portioning the  type  of  road  to  the  traffic 
it  will  be  called  upon  to  bear.  To  make  the 
point  clear  it  must  be  kept  in  mind  that 


the  cost  of  a  road  comprises  three  princi- 
pal elements  of  expense — the  first  cost,  the 
maintenance  charge  and  the  interest  on  the 
money  invested.  These  are  all  variable 
quantities,  but  by  proper  design  the  cost 
to  the  user  may  be  made  approximately 
constant  throughout  any  system  of  roads, 
just  as  a  sewer  system  composed  of  vari- 
ous sizes  of  pipe  may  be  designed  to  carry 
the  amount  of  water  reaching  any  part  on 
it,  and  the  cost  spread  over  a  benefited 
territory  in  proportion  to  the  benefits  re- 
ceived. 

The  following  figures  have  been  pre- 
pared to  illustrate  this  point  and  should 
not  be  taken  to  represent  average  cost  or 
even  the  cost  in  any  particular  case;  the 
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ILLINOIS     COUNTIES     CONTEMPLATING     HIGHWAY 
BOND   ISSUES 

purpose  being  solely  to  show  that  by  proper 
design  the  road  types  may  be  so  propor- 
tioned to  the  traffic  that  the  cost  of  service 
or  cost  per  user  may  be  made  approxi- 
mately  constant. 

For  this  ilustration  we  have  taken  an 
oiled  earth  road  at  $1,000  a  mile,  a  gravel 
road  at  $5,000  a  mile  and  a  concrete  road 
at  $10,000  a  mile.  We  have  also  assumed 
money  worth  5  per  cent,  and  have  taken  a 


$1,000  Eakth  Road 

Cost  Paid  by  county 

Interest »250  »125 

Maintenance    500  500 

Oil  first   year    200  100 

Oil  second  year    200  200 

Oil  third  year  to  fifth  year.       300  300 

First  cost 1,000  500 

)2.450  6/$l,725 

Average   per  year (345 


period  of  five  years  for  computation, 
though  any  number  of  years  would  serve 
the  purpose.  The  amount  paid  by  the 
county  is  in  conformity  with  the  Illinois 
law. 

Assuming  an  earth  road  carries  an  aver- 
age of  100  vehicles,  then  the  county  pays 
$3.45  per  user  per  year. 


$5,000  Gravel  Road 

Cost  Paid  by  county 

Interest     $1,250  $625 

Maintenance    500  250 

Repairs 500  256 

First  cost    5,000  2,500 

$7,250  5/$3,625 

Average   per  year $725 


Assuming  a  gravel  road  carries  twice  aa 
many  vehicles  as  the  earth  road,  or  20f 
vehicles,  the  county  pays  $3.62  per  user  per 
year. 

Assuming  a  concrete  road  carries  twice 
as  many  vehicles  as  the  gravel  road,  or  40* 


$10,000  CoNCHETB  Road 

Cost       Paid  by  county 

Interest     $2,500  $1,250 

Maintenance  (paid  by  state)        500  .... 

Repairs    (paid  by  state)...        125  .... 

First  cost 10,000  B.OOO 

$13,125  5/$6,25C 

Average  per  year $1,250 


vehicles,  the  county  pays  $3.12  per  user  per 
year. 

It  thus  appears  that  the  cost  per  user  to 
the  county  is  about  the  same  on  all  types. 
The  amount  of  traffic  on  each  of  the  various 
roads  of  a  completed  system  is  very  nearly 
in  proportion  to  tributary  population  and 
the  value  of  the  surrounding  property. 
This  makes  it  possible  to  design  a  balanced 
system  of  roads  on  a  percentage  basis  of 
assessed  valuation. 

Our  principal  object  in  road  construction 
is  to  produce  and  maintain  a  smooth  sur- 
face for  travel,  and  it  matters  little  to  the 
user  what  type  of  road  he  travels  over  so 
long  as  it  is  smooth  and  serviceable  at  all 
times. 

When  once  we  have  a  smooth  surface 
the  cost  to  the  user  is  the  total  cost  divided 
by  the  number  of  users.  Thus,  if  a  road 
costs  $10,000  a  mile,  and  there  are  100 
users,  the  cost  of  serving  each  user  would 
be  $100 ;  while  if  there  were  1000  users  the 
cost  would  be  only  $10  for  each.  It  follows 
from  this  that  if  the  same  type  of  road  is 
built  for  100  users  as  is  necessary  for  1000 
there  is  a  tremendous  waste  of  money,  as 
it  would  be  entirely  practicable  to  produce 
and  maintain  a  smooth  road  which  will  ac- 
'  ommodate  a  traffic  of  100  at  a  less  ex- 
pense than  is  necessary  for  1000. 

If  we  knew  the  amount  of  traffic  which 
each  piece  of  road  in  a  system  of  roads 
would  be  called  upon  to  carry,  it  would  be 
possible  to  select  a  type  for  each  section, 
the  total  cost  of  which,  including  the  main- 
tenance and  interest,  would  make  the  cost 
per  user  approximately  the  same  on  each 


April  22.  1916 


ENGINEERING    RECORD 


537 


section  of  the  system.  This  means  that  in 
a  properly  designed  system  one  type  is  as 
good  as  another — that  is,  a  gravel  road  in 
the  right  place  is  as  good  as  a  brick  road 
where  brick  is  required,  and,  because  of 
the  difference  in  cost,  a  great  deal  better 
than  brick  would  be  where  only  gravel  is 
needed. 

How  Traffic  Census  Is  Used 

It  will  be  said  that  we  cannot  arrive  at  an 
exact  measurement  of  the  traffic  over  any 
considerable  number  of  roads.  This  is 
true,  but  it  is  not  necessary  that  we  should 
in  order  to  take  advantage  of  many  econo- 
mies in  design.  If,  for  instance,  we  learn 
from  a  single  traffic  count  taken  at  the  same 
time  on  each  of  the  roads  of  a  nroposed 
system,  that  one  road  is  carrying  5,  10,  20, 
100  or  1000  times  as  much  as  another,  this 
alone  will  be  a  valuable  guide  in  selecting 
the  proper  type  for  any  particular  road  of 
the  system,  and,  taken  in  conection  with 
such  other  factors  as  cost  and  availability 
of  materials,  population  of  the  district  and 
value -of  surrounding  property,  we  are  able 
to  estimate  very  closely  the  true  economic 
type. 

Again,  it  may  be  said  that  we  do  not 
know  exactly  how  much  traffic  any  particu- 
lar type  will  bear.  This  also  is  true,  but 
it  is  not  necessary  that  we  know  this  ex- 
actly. Even  if  we  did  know  what  a  type 
will  do  in  one  locality  it  does  not  follow 
that  it  will  do  the  same  in  another,  as  the 
cost  may  be  different  or  the  repairs  and 


s         4  s 

Haul  In  Miles 

COST    PER    MILE    OF    DIFFBXENT    TYPES    OF    PAVE- 
MENT IN  DE  KALB  COUNTY 

maintenance  less  efficiently  done.  What 
we  do  know  is  approximately  how  the  vari- 
ous types  of  road  surface  behave,  and,  when 
taken  into  account,  this  is  sufficient  to  pro- 
duce a  wonderful  economy  in  the  design  of 
a  system  of  roads  as  compared  with  the 
piecemeal  one-road-at-a-time  method. 

Of  course,  it  cannot  be  denied  that  the 
whole  problem  of  road  construction  and 
maintenance  is  very  complex  in  its  many 
details,  but  there  are  a  few  fundamental 
principles    clearly    understood    and    well- 


defined  upon  which  economy  of  design 
rests.  If  these  elementary  truths  are  not 
generally  recognized  it  is  because  the  road 
problem  is  comparatively  new  and  the  eco- 
nomic design  of  road  systems  almost  en- 
tirely so. 

Fundamental  Principles 

A  few  of  the  most  vital  of  the  funda- 
mental principles  of  economic  design  are 
the  following: 

Money  has  a  certain  definite  earning 
value,  and,  in  the  outlay  of  a  fixed  sum  upon 
any  improvement,  this  earning  value  or  in- 
terest over  the  life  of  the  improvement  be- 
comes as  much  a  part  of  the  cost  as  the 
first  cost  itself.  For  this  reason  any  money 
unnecessarily  spent  in  construction  must 
be  considered  as  interest  bearing  for  pur- 
poses of  computing  cost. 

The  use  of  local  materials,  while  more  or 
less  generally  considered,  is  seldom  devel- 
oped to  anything  like  the  economic  limit. 
Too  frequently  materials  for  use  in  con- 
struction are  imported  where  the  expense 
is  by  no  means  justified.  If  a  local  material 
is  of  such  a  quality  that  it  will  give  only 
half  the  service  of  an  imported  material, 
but  costs  less  than  half  as  much,  it  is 
economy  to  use  the  local  material.  In  other 
words,  if  less  than  50  cents  worth  of  local 
material  will  give  half  as  much  service  as 
a  dollar's  worth  of  a  better  imported  ma- 
terial, then  it  will  be  economy  to  use  the 
local  material. 

The  maintenance  of  roads  in  those  sec- 
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tions  of  the  countr>'  where  no  considerable 
mileage  has  ever  been  permanently  im- 
proved is  very  little  understood,  and  the 
public  generally  has  a  very  exaggerated 
idea  of  the  cost  of  perfect  maintenance  of 
improved  roads,  due,  no  doubt,  to  the  enor- 
mous sums  squandered  in  the  maintenance 
of  unimproved  roads.  It  should  be  borne 
in  mind  that  a  large  mileage  of  properly 
constructed  roads  may,  through  the  use  of 
modem  machinery,  scientific  methods, 
trained  men  and  constant  attention,  be 
maintained  at  a  cost  surprisingly  low  as 
compared  with  the  average  cost  in  short 
sections  without  organization  or  adequate 
equipment. 

It  is  astonishing  how  much  money  is 
sometimes  wasted  in  construction,  either 
through  improper  design  or  inefficient 
methods.  Into  this  problem  comes  the  type 
adapted  to  the  road  to  be  improved,  the  se- 
quence of  construction,  the  wanton  waste 
of  materials  either  in  width  or  thickness 
of  the  metaled  way,  and  many  others. 

The  reconstruction  of  roads  previously 
improved,  either  with  hard  surface  or  with 
permanent  grading  and  draining,  offers 
many  opportunities  for  scientific  economy, 
and  a  recognition  of  the  best  possibilities  in 
reconstruction  enables  us  to  work  with  a 
closer  margin  of  safety  in  the  original  de- 
sign as  well  as  to  take  advantage  of  the 
development  of  the  art. 

In  designing  a  system  of  roads,  there- 
fore, to  be  paid  for  by  taxation,  it  will  gen- 
erally be  found  that  from  considerations 
of  economical  service  the  more  expensive 
types  will  be  required  in  the  districts  from 
which  the  greater  part  of  the  taxes  are  col- 
lected, and  that  the  sparsely  settled  dis- 
tricts have  returned  to  them  in  actual  value 
of  road  constructed  a  greater  amount  than 
is  actually  paid  by  them.  This  is  as  it 
should  be,  for  unquestionably  the  centers 
of  population  derive  a  benefit  from  the  im- 
provement of  rural  highways  for  which 
they  should  and  do  pay. 

How  Selection  Is  Actually  Made 

The  first  step  in  the  preparation  of  plans 
for  a  county  system  of  roads  is  to  make  a 
map  of  the  county  and  vicinity  showing  the 
townships  and  the  adjacent  townships  of 
surrounding  counties.  On  this  map  should 
be  shown  in  addition  to  the  cities  and  vil- 
lages of  the  county  in  question  such  other 
large  cities  and  villages  in  the  nearby  coun- 
ties as  may  be  readily  indicated,  and  which 
will  have  a  bearing  on  the  amount  of  traffic 
to  be  expected  through  the  county  under 
consideration.  Such  a  map  prepared  for 
De  Kalb  County,  Illinois,  is  shown  here- 
with. The  circles  indicate  a  population  of 
fifty  people  geographically  distributed  and 
are  taken  from  the  U.  S.  census  reports. 
The  lines  drawn  across  the  township  indi- 
cate a  valuation  of  $100,000  each,  also  geo- 
graphically distributed. 

At  a  glance  it  is  seen  that  De  Kalb  Town- 
ship, with  the  city  of  De  Kalb,  is  the  center 
of  population  and  valuation.  Sycamore 
Township  and  the  city  of  Sycamore  is  sec- 
ond in  importance,  and  so  on.  It  is  also  ap- 
parent that  the  line  of  traffic  starting  from 
the  southeast  comer  in  the  county  and  run- 
ning up  through  Hinckley,  west  to  Water- 
man, north  to  De  Kalb,  northeast  to  Syca- 
more, and  north  to  Genoa  would  carry  the 
greatest  north  and  south  traffic,  and  a  line 
running  east  and  west  through  De  Kalb 
would  carry  the  greatest  east  and  west 
traffic  through  the  county.  This  line  east 
and  west  through  De  Kalb  happens  to  be 


the  Lincoln  Highway,  and  on  each  side  of 
the  county  there  are  numerous  important 
cities  and  villages  along  this  line.  It  is 
therefore  safe  to  say  that  such  a  road  will 
carry  very  much  more  than  a  road  east  and 
west — for  instance,  through  the  townships 
of  Milan,  Afton  and  Pierce — and  that  it 
should  consequently  be  of  a  much  heavier 
and  more  substantial  type  than  the  line 
through  the  three  townships  named,  which, 
on  account  of  low  valuation  and  popula- 
tion, and  also  because  there  are  no  large 
cities  either  east  or  west  of  this  tier  of 
townships,  can  never  expect  to  carry  as 
great  a  traffic  as  the  Lincoln  Highway. 

The  two  factors  of  assessed  valuation 
and  population  are  very  good  guides  in  de- 
termining the  amount  of  traffic  which  may 
be  expected  on  any  road,  or  at  least  the 
relative  amount  which  one  road  will  carry 
as  compared  with  another.  Neither  one, 
however,  or  any  single  factor  entering  into 
the  determination  of  the  amount  of  traffic 
can  be  relied  upon  to  give  accurate  results 
even  relatively,  but,  considered  in  connec- 
tion with  other  factors,  it  is  possible  to  lay 
out  a  system  of  roads  and  estimate  very 
closely  the  relative  amounts  of  traffic  which 
may  be  expected. 

Take  Traffic  Census  Simultaneously 

The  next  step  is  to  make  a  count  of  traf- 
fic on  each  of  the  roads  of  the  proposed  sys- 
tem. A  traffic  census  taken  on  one  day  will 
ordinarily  suffice  for  this  purpose.  Even 
though  the  total  amount  of  traffic  on  any 
one  road  varies  widely  with  the  day  of  the 
week,  the  season  of  the  year,  the  condition 
of  the  roads  or  the  weather,  it  is  safe  to 
assume  that  the  traffic  over  a  whole  system 
is  approximately  the  same  relatively  under 
the  varying  conditions,  barring,  of  course, 
a  road  which  is  in  very  much  better  condi- 
tion than  any  of  the  surrounding  roads.  It 
therefore  follows  that  when  all  of  the  roads 
of  a  system  are  improved  the  relative  dis- 
tribution of  traffic  under  varying  condi- 
tions of  season,  weather,  etc.,  will  be  ap- 
proximately constant,  and  it  is  the  relative 
importance  of  the  roads  which  we  are  seek- 
ing to  determine.  If,  then,  the  traffic  cen- 
sus is  taken  simultaneously  throughout  the 
system,  and  recorded  on  a  map  with  large, 
red  numbers,  and  this  information  is  con- 
sidered in  connection  with  the  assessed 
valuation  and  the  population,  it  will  enable 
us  to  determine  with  comparative  accuracy 
the  relative  importance  or  amounts  of  traf- 
fic on  each  of  the  roads. 

Several  plans  are  then  prepared  and  sub- 
mitted to  the  committee  of  the  county  board 
appointed  to  inve.stigate.  This  committee 
then  considers  the  plans  in  connection  with 
its  own  knowledge  of  local  conditions  and 
requirements  and  makes  a  report  recom- 
mending that  some  particular  plan  be  sub- 
mitted to  a  vote  of  the  people  as  provided 
by  law. 

All  the  preliminary  studies  and  plans  are 
made  for  the  purpose  of  settling  the 
broader  questions  of  cost,  type,  etc.,  which 
are  of  general  interest  to  the  taxpayer  who 
must  pass  upon  the  proposition.  After  this 
has  been  done  the  details,  always  important 
but  of  les.s  general  interest,  may  be  worked 
out  from  the  results  of  more  elaborate 
study  and  careful  surveys.  The  numerous 
tentative  plans  are  necessary  in  order  that 
we  may  compare  their  individual  advan- 
tages and  disadvantages  and  finally  arrive 
at  a  balanced  plan,  which  may  be  desig- 
nated either  too  light  or  too  heavy,  but 
which    will    nevertheless    be    harmonious 


throughout.  The  cost  of  service  will  go  up 
somewhat,  either  through  increased  main- 
tenance cost,  if  the  design  is  too  light,  or 
through  increased  interest  and  first  cost  if 
the  design  is  too  heavy.  It  is  not  at  all 
likely,  however,  that  any  serious  mistake 
under  ordinary  conditions  will  be  made 
either  way,  and  certainly  not  so  great  as 
by  haphazard  selection. 

There  is  another  great  advantage  in  pre- 
paring a  number  of  preliminary  plans  in 
that  they  serve  to  clear  the  situation  to  the 
average  man  on  whom  we  must  depend  for 
support  if  we  would  have  success. 

Advocates  Self-Supporting 
Rapid  TransitlLLine 

Build  in  Steps  at  Philadelphia  as  Needed  and 

Charge  a  Fare  That  Will  Pay  the  Cost, 

Says  Director  William  S.  Twining 

STATING  that  new  rapid  transit  facili- 
ties in  Philadelphia  should  be  built  in 
moderate  steps,  each  to  be  a,ssimilated  by 
the  city  and  the  operating  company  before 
the  ne3ct  is  undertaken,  and  that  a  sufficient 
fare  should  be  charged  from  the  outset  to 
make  each  step  a  paying  proposition  with- 
out increasing  the  tax  rate  of  a  future 
generation  to  pay  interest  on  construction 
cost,  the  new  report  of  William  S.  Twining, 
director  of  city  transit,  points  out  the  waste 
that  would  result  from  building  the  entire 
proposed  system  at  present  inflated  prices 
under  the  present  plan  of  meeting  the  cost 
from  a  large  fifty-year  bond  issue  and 
charging  a  5-cent  fare,  which  would  not  pay 
the  way  of  the  new  lines  for  some  time  to 
come.  The  report  also  concludes  that  in 
tunneling  under  the  city  hall  the  city  is 
going  to  an  unnecessary  expense  to  locate  a 
station  where  it  would  later  produce  need- 
less congestion.  A  further  study  of  traffic 
conditions  has  suggested  a  partial  reloca- 
tion of  the  distributing  loop  in  the  business 
sections,  but  aside  from  this  the  report  is 
concerned  chiefly  with  the  proposed  methods 
of  financing  the  proposed  construction. 

Terms  of  Operation  Should  Be  Known 
AT  Once 

The  report  considers  inexpedient  the 
undertaking  of  the  whole  construction  pro- 
gram during  an  era  of  abnormally  high 
prices  and  before  the  operator  of  the  system 
has  been  determined  upon  and  the  terms  of 
operation  settled.  It  is  suggested  that  these 
terms  should  be  definitely  known  before 
more  construction  than  is  now  authorized 
is  undertaken.  It  appears  that  the  demand 
for  the  construction  of  the  entire  system 
as  a  unit  is  a  political  one,  backed  by  local 
organizations  in  all  the  territory  that  would 
be  benefited  by  the  present  plan.  In  order 
to  put  a  check  on  this  demand  it  is  sug- 
gested that  the  necessary  legislation  be 
obtained  to  enable  the  city  to  assess  the 
interest  charges  of  the  construction  on  the 
property  in  the  districts  benefited.  As  this, 
however,  would  not  be  possible  without  con- 
stitutional amendment  and  the  lapse  of  four 
or  five  years,  it  appears  that  the  issue  over 
the  construction  plan  will  be  a  straight  one 
of  business  methods  vs.  political  methods. 

Construct  Trunk  Lines  First 

It  is  suggested  that  the  comprehensive 
plan  of  routes  now  contemplated  should  be 
divided  in  two  sections,  the  first  consisting 
of  the  trunk  lines  in  the  25-minute  street- 
car zone  from  the  city  hall.  Of  these  lines, 
which  include  the  Broad  Street  subway  and 


Apkil  22,  1916 


ENGINEERING     RECORD 


539 


delivery  loop  from  Oregon  to  Erie  Avenues, 
the  Frankford  elevated  line  to  Bridge 
Street,  the  Twenty-ninth  Street  line  and 
the  Woodland  Avenue  line,  only  such  lines 
should  be  built  at  the  present  abnormal 
prices  as  may  be  considered  necessary  and 
terminal  sections.  This  would  include  the 
Frankford  elevated  line  and  the  Broad 
Street  subway,  including  the  loop,  from 
Spruce  Street  to  Erie  Avenue  witn  an  ex- 
tension of  the  Walnut  Street  line  of  the  loop 
to  Sixteenth  Street.  It  is  proposed  to  make 
the  Broad  Street  subway  four-track  from 
Ridge  Avenue  at  the  north  end  of  the  de- 
livery loop  to  Erie  Avenue,  and  to  make  all 
the  other  lines  two-track.  To  bring  the 
city  hall  station  several  feet  nearer  the 
street,  to  discharge  its  passengers  outside 
of  the  city  hall  square  where  they  will  not 
have  to  cross  crowded  streets  to  get  any- 
where, to  space  the  station  better  with  ref- 
erence to  the  Chestnut  Street  station  below 
it  and  the  Vine  Street  station  above  it,  and 
to  reduce  the  cost  of  construction  near  the 
city  hall,  a  relocation  of  this  section  is  pro- 
posed which  only  goes  under  one  corner  of 
the  city  hall  building.  Instead  of  making 
the  north  side  of  the  delivery  loop  a  line 
under  Arch  Street,  where  it  is  estimated 
that  less  than  20  per  cent  of  the  inbound 
passengers  would  alight,  it  is  proposed  to 
close  this  side  of  the  loop  by  constructing 
a  diagonal  line  under  Ridge  Avenue  from 
Eighth  Street  back  to  Broad  Street,  thus 
•erving  a  larger  area. 

Following  this  construction  and  the  com- 
pletion of  the  remainder  of  the  trunk  and 
terminal  sections,  it  is  suggested  that  the 
remainder  of  the  proposed  system  be 
treated  at  extensions  to  be  built  and 
financed  as  conditions  warrant. 

Financial  Benefits  to  City 

If  the  proposed  modification  were  carried 
into  effect,  it  is  estimated  that  by  charging 
a  slightly  increased  fare,  at  no  time  more 
than  5.7  cents,  and  reducing  it  as  condi- 
tions warrant,  the  city's  annual  deficit 
would  be  reduced  to  $40,000— practically 
wiped  out — by  1940,  as  compared  to  a  total 
deficit  of  $30,000,000  to  be  expected  in  1940 
under  the  plan  now  contemplated.  Only  once 
during  this  time  under  the  proposed  plan 
would  a  deficit  greatly  in  excess  of  $600,000 
occur,  while  under  the  present  plan  from  the 
time  of  operation  till  1936  the  annual  defi- 
cits would  exceed  $1,000,000  and  would  sev- 
eral times  exceed  $2,000,000.  According  to 
the  proposed  plan,  with  a  total  capital  in- 
vestment on  the  part  of  the  city  and  the 
operating  company  by  1921  of  $39,506,000, 
8.69  sq.  mi.  of  territory  could  be  brought 
within  a  25-minute  ride  of  the  city  hall.  Ac- 
cording to  the  present  plan  an  expenditure 
of  $63,548,000  would  be  made  to  bring  into 
this  zone  a  total  area  of  14.72  sq.  mi.,  at  a 
cost  per  square  mile  of  46  per  cent  in  excess 
of  that  under  the  proposed  plan.  The  finan- 
cial comparison  is  more  favorable  to  the 
proposed  plan  than  is  shown,  as  the  net 
income  from  the  Camden  tunnel,  which  both 
plans  agree  should  be  built  by  private  capi- 
tal, is  credited  to  the  annual  deficit  under 
the  present  plan,  but  not  to  that  under  the 
new  proposal. 


Boston  Elevated  Railroad  to  Build  Creo- 
soting  Plant 

A  creosoting  plant  is  to  be  built  by  the 
Boston  Elevated  Railroad  for  treating  ties 
and  other  timber  material  used  in  its 
structural  work. 


Small  Irrigation  Canals  Lined  with  Concrete  to 
Prevent  Seepage  Water  Loss 

Part  II  of  Article  Giving  Details  of  Construction  and 
Cost  of  Work  on  Okanogan  Project  in  Washington 

By  C.  E.  EDWARDS 
Civil  Engineer,  Okanogan,  Wash. 


In  the  first  part  of  this  article  in  last 
week's  issue,  page  508,  Mr.  Edwards  dis- 
cussed the  design  of  the  canals,  grade  and 
alignment,  working  crew,  hauling  and 
placing  of  backfill  and  the  shaping  of  the 
ditches  with  templates.  This  week's  in- 
stallment deals  with  the  concrete  mixing 
and  placing,  wages  of  working  force  and 
detailed  costs. — Editor. 


THE  supply  of  aggregate  for  concrete 
was  usually  obtained  close  to  the  work; 
the  haul  seldom  exceeded  1  mile  and  the 
average  haul  was  %  mile.  The  aggregate 
was  hauled  in  advance  and  placed  at  regular 
intervals  along  the  canal,  usually  about  50 
cu.  yd.  in  each  place. 

Pit  run  was  generally  used;  everything 
larger  than  would  pass  through  a  1-in.  mesh 


supply  and  the  water  forced  through  the 
supply  pipe  instead  of  drawing  it  through, 
as  was  necessary  when  it  was  mounted  on 
the  mixer. 

Three  rotary  pumps  were  worn  out  in  six 
months'  work.  A  5-in.  piston  pump  has 
been  used  since  that  time,  and  has  given 
satisfaction,  supplying  more  than  twice  the 
amount  of  water  that  the  rotary  pumps  did 
with  the  same  amount  of  power.  The 
pumping  outfit  is  practically  automatic,  re- 
quiring very  little  attention  except  to  keep 
up  the  supply  of  gasoline  and  oil.  It  will 
run  eight  hours  on  3  quarts  of  gasoline  and 
1/2  pint  of  oil,  and  supply  enough  water 
under  a  10-ft.  lift  to  mix  75  cu.  yd.  of  con- 
crete. The  supply  pipe  from  the  pump  to 
the  mixer  was  from  300  to  450  ft.  in  length, 
depending  on  the  length  of  set  up  and  loca- 
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screen  was  taken  out.  The  material,  there- 
fore, contained  an  extra  amount  of  sand,  but 
this  was  desirable  in  order  to  make  the  con- 
crete easier  to  plaster  and  get  an  impervi- 
ous surface.  Frequent  tests  were  made  for 
the  amount  of  voids  in  the  aggregate,  and 
the  amount  of  cement  was  varied  accord- 
ingly. A  minimum  of  5  sacks  per  cubic 
yard  was  used  and  a  maximum  of  6  sacks 
per  cubic  yard  was  sometimes  required  and 
used.  The  average  for  all  the  work  was  5.2 
sacks  for  each  cubic  yard  of  concrete  placed. 

Mixing  Concrete 

Most  of  the  mixing  has  been  done  with  a 
%-yd.  Northwestern  mixer,  mounted  on 
trucks  and  operated  with  a  5-hp.  gasoline 
engine.  The  mixer  is  equipped  with  a  self- 
loading  bucket,  the  discharge  end  of  the 
drum  being  operated  with  a  door,  which 
made  it  convenient  for  loading  wheelbar- 
rows. A  tilting  mixer  could  not  be  used 
to  advantage  on  this  kind  of  work. 

The  mixer  came  equipped  with  a  1-in. 
rotary  pump  for  supplying  water,  but  this 
pump  did  not  prove  satisfactory  on  account 
of  the  long  supply  pipe  and  high  lifts  that 
were  occasionally  necessary.  After  the 
pump  had  worked  about  two  months  it 
would  no  longer  supply  a  sufficient  quantity 
of  water  when  operated  from  the  mixer.  It 
was  then  taken  off  the  mixer  and  mounted 
on  a  small  platform  and  connected  to  a 
l^/^-hp.  Fuller  &  Johnson  gasoline  engine. 
This  outfit  was  placed   next  to  the  water 


tion  of  the  mixer.  The  mixer  was  alway* 
located  as  near  the  middle  of  the  set  up  a» 
local  conditions  would  permit. 

The  platform  for  the  mixer  was  set  on 
solid  ground  whenever  possible,  but  in  a 
good  many  cases  the  banks  were  so  narrow 
that  it  was  necessary  to  build  the  platform 
out  over  the  lower  bank  or  across  the  canal. 
The  minimum  size  of  the  platform  was  16 
ft.  square  and,  where  possible,  this  was  in- 
creased to  16  X  20  ft.,  and  the  mixer  set 
crossways  on  the  end  nearest  the  aggre- 
gate. The  floor  of  the  platform  was  nailed 
down  in  all  cases  to  make  it  solid  so  as  to 
facilitate  the  movement  of  the  wheelbar- 
rows to  and  from  the  mixer. 

The  time  of  unloading  the  batch  into  the 
wheelbarrows  after  the  mixing  is  completed 
is  one  of  the  limiting  conditions  to  a  maxi- 
mum output,  and  special  effort  was  made  to 
eliminate  all  delay  at  this  point.  An  in- 
coming and  outgoing  runway  was  built  in 
each  direction,  so  as  to  avoid  confusion  at 
the  mixer.  Two  complete  sets  of  platforms 
and  runway  boards  were  used.  The  set  not 
in  use  was  moved  ahead  to  the  next  set  up 
and  was  all  in  place  when  the  mixer  was 
ready  to  be  moved  ahead. 

When  loading,  the  bucket  was  filled  one- 
third  full  of  aggregate  and  then  %  sack 
of  cement  was  put  in.  The  bucket  then  was 
filled  two-thirds  full  and  a  full  sack  of  ce- 
ment added,  the  balance  being  filled  with 
aggregate.  Two  men  are  required  to  shovel 
the  aggregate  and  one  man  to  handle  ce- 
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ment.  The  water  is  turned  on  as  the 
bucket  starts  to  discharge,  as  it  was  found 
by  experiment  that  this  gave  the  best  re- 
sults in  getting  all  the  batch  mixed  to  the 
same  consistency.  Sufficient  water  was  ap- 
plied to  make  the  concrete  wet  enough  to 
spread  easily. 

The  man  that  ran  the  engine  operated  the 
loading  bucket  and  the  water  supply  and 
signaled  the  man  loading  the  wheelbarrows 
when  the  batch  was  mixed.  Under  ordi- 
nar>'  conditions  a  batch  was  mixed  ever>' 
2%  min.,  1  min.  being  taken  to  mix  the 
batch  before  the  discharging  was  started; 
IV2  min.  for  unloading  was  usually  re- 
quired. A  batch  made  five  or  six  wheel- 
barrow loads.  The  average  output  of  the 
mixer  was  6^4  cu.  yd.  per  hour. 

Wheeung  Concrete 

The  concrete  was  hauled  in  wheelbarrows 
having  a  maximum  capacity  of  3  cu.  ft.,  the 
maximum  haul  being  450  ft.  and  the  aver- 
age 200  ft.  From  seven  to  nine  wheelers 
were  employed,  each  man  hauling  from  6 
to  7  cu.  yd.  in  8  hr.  The  runways  were 
made  of  11/2  x  12-in.  and  11/2  x  10-in.  tama- 
rack planks,  16  ft.  long,  usually  laid  on  the 
lower  bank  of  the  canal.  The  10-in.  planks 
are  plenty  wide  enough  for  experienced 
wheelers,  and  do  not  split  at  the  ends  quite 
as  readily  as  the  wider  planks.  Then,  too, 
they  are  cheaper  and  easier  to  handle  when 
moving. 

When  the  banks  were  low  and  the  con- 
crete lining  came  close  to  the  top  the  run- 
ning boards  were  set  3  ft.  from  the  edge  of 
the  lining  whenever  possible,  on  account  of 
the  passing  wheelbarrows  bothering  the 
plasterers  while  they  were  working  near  the 
top  of  the  lining.  When  it  could  be  used 
to  advantage  the  canal  bank  outside  the 
running  boards  was  leveled  up  so  as  to  pro- 
vide a  return  track  for  empty  wheelbar- 
rows. When  it  was  not  economical  to  do 
this  frequent  turnouts  were  made,  so  that 
the  empty  wheelbarrows  could  avoid  the 
loaded  ones  without  stopping  to  wait. 

Placing  Concrete 

The  best  organization  for  placing  con- 
crete in  ditches  having  a  bottom  with  from 
2  to  5  ft.,  where  the  output  averaged  50 
cu.  yd  per  day,  was  found  to  be  four  three- 
man  crews,  each  crew  being  composed  of 
two  plasterers  and  one  shoveler.  These 
crews  were  distributed  along  the  canal  as 
follows:  For  a  setup  700  ft.  long  crew  1 
started  at  the  upper  end  of  the  section,  crew 
2  about  160  ft.  below  crew  1,  and  crew  3 
about  190  ft.  below  crew  2,  and  crew  4, 
190  ft.  below  crew  3.  Crew  4  worked  160 
ft.  The  two  middle  crews  were  each  given 
39  ft.  extra,  an  it  was  found  that  the 
concrete  spread  so  much  easier  on  the 
shorter  hauls  than  it  did  for  the  longer 
hauls. 

All  four  crews  worked  down  the  canal  in 
this  way;  the  average  length  of  haul  was 
kept  the  ^ame  until  the  setup  was  com- 
pleted. The  crews  were  alternated  from 
the  long  to  the  short  haul  on  each  setup  so 
as  to  make  up  for  any  possible  ineoualitip< 
in  the  amount  of  work  required  from  each 
crew. 

The  platforms  for  dumping  the  concrete 
on  at  the  point  where  it  was  being  applied 
were  made  6  ft.  square  and  set  on  trestles 
2  ft.  high  for  ditches  having  a  bottom  width 
of  2  ft.  or  more.  The  platforms  were  laid 
across  the  ditch  without  trestles  when  the 
bottom  width  was  less  than  2  ft.  These 
platforms  were  made  of  IH-in.  plank  nailed 


on  four  2  x  4-in.  stringers,  set  on  edge.  On 
the  back  end  of  the  table  near  the  corner 
next  to  the  runway  a  short  1-in.  strip  was 
nailed  for  holding  in  place  the  running 
board  that  connects  the  table  with  the  run- 
way. 

This  running  board  was  set  at  an  angle 
of  45  deg.  to  the  center  line  of  the  canal, 
and  always  pointed  up  the  canal  toward  the 
shoveler  so  that  in  dumping  the  wheel- 
barrows— always  done  over  the  front  end — 
the  shoveler  could  clean  out  any  concrete 
that  might  stick  to  the  bottom  of  the  wheel- 
barrows as  they  were  being  turned  back  by 
the  wheeler.  It  was  found  that  considerable 
time  of  both  shoveler  and  wheeler  was  saved 
if  the  wheelbarrows  were  tipped  ahead  just 
before  they  reached  the  bottom  of  the  run- 
ning board  and  allowed  to  land  full  force 
upside  down  on  the  platform.  This  requires 
some  skill  on  the  part  of  the  wheeler  and 
is  rather  hard  on  the  trays  of  the  wheel- 
barrows, but  the  extra  saving  in  time  for 
the  whole  crew  more  than  pays  for  the  dam- 
age to  equipment,  as  the  concrete  usually 


made  by  removing  the  lath.  The  plaster- 
ers worked  opposite  each  other  and  took 
turns  in  placing  the  bottom. 

The  corners  where  the  side  slopes  join 
the  bottom  and  the  berm  were  rounded,  as 
this  was  easier  than  making  square  cor- 
ners and  gives  a  very  good  appearance. 
The  outside  edge  of  the  berm  is  sloped  off 
as  soon  as  the  straight-edge  is  removed. 
This  widens  the  berm  a  little  and  gives  an 
increased  security  from  damage  by  surface 
water  getting  under  the  lining  after  the 
backfilling  on  the  berm  has  been  done. 

An  average  day's  work  for  one  crew  of 
two  plasterers  and  a  shoveler  was  12  cu. 
yd.,  but  as  much  as  16  cu.  yd.  have  been 
placed  by  one  crew  on  several  occasions. 
With  lining  only  11/2  in.  thick  12  cu.  yd. 
of  concrete  makes  about  2500  sq.  ft.,  and 
16  cu.  yd.  makes  3250  sq.  ft.  of  lining. 

A  track  man  was  employed  who  kept  the 
runways  in  order,  helped  the  shoveler  of 
the  placing  crews  to  move  the  shoveling 
tables  when  necessary  and  did  such  other 
work  as  the  foreman  directed.     One  man 


Cost  op  Linino  Canals   with  Concrbtb 

Item  Section  A  Section  B  Section  C  Section  D  Section  E 

.Width  of  bottom,  feet 0.50  1.25  2.00  3.00  4.50 

Total  depth,  feet 1.10  2.00  2.25  3.20  4.60 

Perimeter  in  feet  (including  berm) .  5.45  7.93  11.10  15.52  22.06 

Side  slopes   1:1.5  1:1  1:1.5  1:1.5  1=1-L 

Cu.  yd.  concrete  per  100  ft.  of  canal.  2.52  3.65  5.15  7.15  iS-^O 

Cu.  yd.  backfill  per  100  ft.  of  canal.  5.00  7.5  12.00  38.0  28.0 

Lin.  ft.  per  cu.  yd.  of  concrete 39.50  27.40.  19.40  14.00  9.82 

Location     sidehill  sidehill  sldehlU  level  level 

Per        Per  Per        Per  Per        Per  Per        Per  Per        Per 

Item.  cu.  yd.   lin.  ft.    cu.  yd.  lin.  ft.  cu.  yd.  lin.  ft.  cu.  yd.  lin.  ft.  cu.  yd.  lin.  ft. 

Foundation    $1,518   $0,038  $2,540    $0,093  $2,750  $0,142  $3,005   $0,215  $1,400   $0,143 

Plant    1.3S7     0.035  0.895      0.032  0.840     0.043  0.693     0.050  0.731      0.07.-. 

Gravel    and    Sand 1.023     0.026  0.960      0.035  1.080     0.055  1.021      0.073  0.630      0.064 

Cement     2.990     0.076  2.930      0.104  2.520     0.130  3.117      0.223  3.254      0.33? 

Water     0.013     0.001  0.022      0.001  0.026      0.001  0.011      0.001  0.024     0.002 

Mixing     0.411      0.010  0.404      0.015  0.380     0.020  0.350     0.025  0.343      0.03.T 

Wheeling 0.705      0.017  0.582      0.021  0.508      0.026  0.450     0.032  0.431      0.044 

Placing    1.000     0.025  0.923      0.035  0.900     0.046  0.790     0.056  0.900      0.091 

.Sprinkling 0.108     0.003  0.100      0.004  0.100     0.005  0,042     0.003  0.036      0.00-1 

Supplies   0.160     0.004  0.120      0.009  0.157     0.008  0.063      0.005  0.046      O.OOr, 

Sui>erintendence 0.140     0.003  0.120      0.005  0.120     0.006  0.120      0.008  0.120     0.013 

Time  and  Cost  Keeping 0.120     0.003  0.100      0.004  0.154      0.008  0.120      0.008  0.100     0.010 

Engineering    0.260     0.007  0.204      0.007  0.160     0.008  0.095     0.007  0.050     O.OOr. 

Total  for  Concrete 8.297     0.210  7.160      0.262  6.945      0.356  6.872      0.491  6.665     0.680 

Total  for  Concrete  and  Foundation.  ».815     0.248  9.700      0.355  9.695     0.498  9.877     0.706  8.065     0.823 


comes  out  clean  and  the  shoveler  is  not 
delayed  at  all  by  having  to  stop  to  clean 
out  the  barrows. 

The  shoveler  used  a  No.  2  scoop  shovel 
with  which  he  placed  the  concrete  on  the 
slopes  for  the  plasterers,  who  were  equipped 
with  a  wooden  float,  a  plasterer's  trowel,  a 
straight  edge  for  the  side  and  another  for 
the  top  of  the  berm.  In  ditches  more  than 
2  ft.  deep  ladders  were  used  on  the  side 
slopes  and  the  straight  edges  for  the  sides 
were  nailed  to  these  ladders.  The  plasterer 
spread  the  concrete  to  an  even  surface  with 
his  float  on  a  strip  about  18  in.  wide,  down 
the  slope,  at  one  time,  the  thickness  being 
gaged  by  the  strip  ju.st  completed  and  the 
straight  edge  on  the  ladder.  After  this 
.strip  has  been  floated  smooth  it  is  finished 
with  the  pla.sterer's  trowel.  After  the  plas- 
terer moves  his  straight  edge  or  ladder 
ahead  he  always  strokes  the  edge  of  the  con- 
crete just  completed  to  give  it  a  bevel.  If 
this  is  not  done  a  hair  crack  will  sometimes 
appear  at  this  joint  after  the  concrete  has 
started  to  set. 

Plaster  Lath  Best  Joint 

Every  10  ft.  a  contraction  and  expansion 
joint  was  made.  Several  kinds  of  joints 
and  jointers  were  tried.  The  easiest  and 
mo.st  .satisfactory  joint  was  made  with  a 
common  plaster  lath,  which  was  sharpened  ■ 
on  one  edge.  To  make  the  joint,  this  lath 
was  pressed  into  the  concrete  to  a  depth  of 
1  in.  and  then  immediately  removed.  The 
crease  made  was  then  stroked  gently  with 
a  trowel  to  smooth  down  any  rough  edges 


was  employed  in  sprinkling  the  backfill 
ahead  of  the  plasterers  as  the  surface  dried 
somewhat  from  the  time  the  flooding  was 
done  until  the  concrete  could  be  laid. 

It  was  necessary  to  wet  the  concrete 
after  it  had  been  placed  to  keep  it  from  get- 
ting too  dry  while  curing,  and  as  it  dam- 
ages the  concrete  to  back  the  water  up  in 
the  canal  high  enough  for  this  purpose,  an- 
other man  was  employed  to  keep  the  con- 
crete wet  for  six  or  seven  days  after  it 
has  been  placed.  This  work  was  started 
24  hours  after  the  concrete  had  been  placed. 
The  water  for  this  work  was  backed  up  in 
the  canal  about  6  in.  deep  and  the  man 
walked  along  the  banks  and  pulled  the  wa- 
ter up  the  slopes  with  an  implement  madt 
for  this  purpose,  which  consisted  of  a  ligh: 
narrow  board  2  ft.  long,  fastened  at  right 
angles  to  the  end  of  a  long  handle.  This 
was  much  quicker  and  more  effective  than 
sprinkling  and  one  man  could  wet  1  mile 
of  small  canal  with  a  16-ft.  perimeter  four 
times  a  day. 

Water  Supply 

The  water  supply  was  kept  up  within 
400  ft.  of  the  mixer  by  running  it  into  the 
canal  and  holding  it  with  low  sack  dams. 
As  each  move  was  made  another  dam  wa.s 
built  and  the  water  allowed  to  follow  down. 
A  sack  dam  was  found  the  most  convenient 
and  dependable  on  account  of  the  ease  and 
safety  of  handling  the  water  over  green 
concrete.  As  the  dam  could  not  be  built 
until  the  upper  section  was  completed,  pre- 
cautions were  taken  to  have  everything  in 
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readiness  beforehand.  For  the  average 
move,  wfhich  requires  30  min.,  the  water 
supply  is  the  last  thing  ready,  and  any  de- 
lay on  this  account  would  increase  the  cost 
of  moving  considerably  with  the  whole 
crew  waiting  for  water.  One  of  the  laying 
crews  built  the  sack  dam  and  let  the  water 
down.  This  crew  was  designated  each  time 
by  the  foreman. 

Moving  and  Setting  Up 

When  the  rotary  pump,  which  was 
mounted  on  the  mixer  frame,  was  used,  it 
was  necessary  to  lay  the  pipe  in  the  bot- 
tom of  the  ditch  in  order  to  get  a  gravity 
flow  up  to  within  20  ft.  of  the  mixer;  oth- 
erwise the  pump  would  not  supply  a  suffi- 
cient quantity  of  water  on  account  of  the 
difficulty  in  making  tight  joints  on  a  pipe 
that  was  being  moved  daily.  Some  time 
was  always  lost  in  getting  the  pump  primed 
after  each  move. 

With  a  separate  pump  and  engine  the 
pipe  was  laid  on  the  bank,  out  of  the  way 
of  the  plasterers,  and  could  be  moved  in 
about  half  the  time  without  damaging  any 
lining  in  taking  it  apart  at  the  unions  and 
getting  it  out  of  the  canal. 

It  required  four  horses  to  move  the 
mixer  on  all  moves  on  account  of  its  weight 
of  nearly  3%  tons  and  the  low  trucks, 
which  made  it  very  hard  to  move  over 
rough  roads.  The  average  time  for  mov- 
ing and  setting  up  ready  to  start  again 
was  30  min.  and  the  minimum  20  min. 
When  finishing  mixing  for  the  previous 
set-up  all  the  wheelbarrows  were  filled  and 
run  to  the  placing  crew  on  the  lower  end 
of  the  set-up,  so  that  in  most  cases  this 
crew  was  kept  busy  plastering  while  the 
move  was  being  made. 


Salakies  and  Waoks  Paid 

Concrete  foreman,  per  month 1100.00 

Team  and  backfill  foreman,  per  month....  90.00 

Surveyman,   per  month 85.00 

Timekeper,  per  month 85.00 

Rodman,  per  8-hr.   day 2.50 

Operator  for  Mixer,  per  8-hr.  day 3.75 

Plasterers,  per  8-hr.  day 2.60 

Shovelers  (concrete),  per  8-hr.  day 2.60 

Shovelers   (hopper),  per  8-hr.  day 2.40 

Laborers,  per  8-hr.  day 2.20 


Cost  Data 

Careful  cost  records  have  been  kept  on 
all  the  canals  lined,  which  amounts  to  134,- 
000  lin.  ft.  of  canal  and  has  required  7500 
cu.  yd.  of  concrete.  There  is  submitted 
herewith  a  condensed  summary  of  these 
records  for  the  different  sized  canals  and 
laterals.  These  costs  cover  all  expenses 
except  overhead  charges  from  the  con- 
nected offices  of  the  Reclamation  Service. 

Part  of  the  lining  has  been  in  use  for 
four  seasons  and  has  given  good  service 
and  shows  no  signs  of  wear.  Up  to  date 
it  has  required  no  expense  for  maintenance, 
except  at  a  few  places  on  some  of  the  first 
work.  Where  drainage  inlets  were  not  con- 
structed at  the  time  the  lining  was  placed. 

The  friction  factor  for  this  kind  of  lin- 
ing as  determined  from  experiments  varies 
from  n  —  0.010  for  canals  having  a  straight 
alignment  and  perfectly  free  from  shifting 
sand  and  pebbles  on  the  bottom,  to  w  = 
0.01.5  for  canals  having  numerous  curves 
and  a  limited  amount  of  moving  sand  along 
the  bottom. 

No  trouble  has  been  experienced  on  ac- 
count of  expansion  or  contraction  injuring 
the  lining,  even  when  the  water  is  rotated 
and  the  canal  is  dry  half  the  time  during 
the  summer.  In  general,  the  lining  has 
proved  very  satisfactory  and  the  indica- 
tions are  that  it  will  give  good  service. 


5-Ton  Garbage  Reduction 
Plant  Yields  Profit  to  City 

Test  of  New  Works  at  Pontiac,  Mich.,  Indicates 

Absence  of  Odors — Gross  Revenue 

$14.70  Daily 

By  GEORGE  R.  BASCOM 

Municipal  and  Sanitary  Engineer,  University 

Extension  Division,  Madison*  Wis. 

A  SHORT  test  of  the  newly  constructed 
garbage  reduction  plant  at  Pontiac, 
Mich.,  was  recently  made  by  the  writer 
and  Leon  Smith,  assistant  city  engineer  of 
Madison,  Wis.  The  findings  are  briefly  as 
follows:  The  plant  operates  in  a  perfectly 
sanitary  manner,  without  any  offensive 
odors.  Both  of  us  are  agreed  that  any  city 
could  place  such  a  plant  in  a  central  loca- 
tion and  operate  it  so  that  no  objectionable 
odors  could  be  noted.  The  only  disagree- 
able feature  of  the  works  is  the  coming  and 
going  of  the  garbage  wagons,  but  if  up- 
to-date  equipment  for  collecting  the  gar- 
bage were  used  it  would  be  possible  to 
operate  in  almost  any  section  of  the  city 
in  a  manner  which  would  not  be  objection- 
able. The  odors  of  the  average  automobile 
garage  are  much  more  dangerous  and  much 
more  unpleasant  than  the  odors  of  the  Pon- 
tiac plant.  In  fact,  we  could  smell  nothing 
when  standing  outside  the  doors  of  the 
building,  while  inside  there  was  noticeable 
an  odor  which  was  about  the  same  as  the 
smell  of  licorice  or  chicory.  It  was  in  no 
sense  strong  or  offensive. 

By-Products  Recovered 

The  elimination  of  the  odors  is  accom- 
plished by  digesting  the  garbage  in  steel 
tanks  under  70  lbs.  of  steam  pressure,  and, 
throughout  the  process,  drawing  off  the 
usual  offensive  odors  by  means  of  a  vacuum 
pump.  These  gases  are  condensed  and  dis- 
charged into  the  sewer.  To  make  sure  that 
the  condensed  gases  are  properly  disposed 
of,  a  solution  of  nitrocene  is  injected  into 
them  prior  to  discharging  into  the  sewer. 

Our  test  of  the  Pontiac  plant  showed 
that  by  this  method  there  is  made  available 
at  least  250  lb.  of  tankage  and  43.75  lb.  of 
grease  per  ton  of  raw  garbage  treated.  The 
value  of  the  tankage  depends  on  the  fertil- 
izing properties  contained  in  it  and  varies 
with  the  quality  of  the  raw  garbage  and 
with  the  process  of  reduction.  I  am  led  to 
believe  from  the  method  used  in  digesting 
or  cooking  the  garbage  and  from  the  analy- 
sis of  the  Pontiac  tankage,  that  it  is  worth 
more  than  the  average  garbage  tankage. 
An  estimate  of  the  value  of  the  Pontiac 
tankage  was  made  by  W.  H.  Strowd,  of  the 
University  of  Wisconsin,  who  specializes 
in  feeds  and  fertilizers.  His  report  fol- 
lows: 

"I  give  below  the  value  of  a  ton  of  gar- 
bage tankage  on  the  basis  of  the  analysis 
which  you  handed  me  and  which  is  re- 
turned herewith.  The  following  prices  per 
pound  of  plant  food  materials  are  used. 
These  are  the  figures  adopted  by  the  Asso- 
ciation of  Eastern  Experiment  Stations  for 
1915,  and  are  based  on  the  average  whole- 
sale prices  of  the  materials  for  a  period 
of  six  months  beginning  Sept.  1,  1914: 

"Nitrogen,  20  cents;  phosphoric  acid,  4 
cents,  and  potash,  8.5  cents.  From  these 
figures  the  value  of  the  plant  food  in  a 
ton  is  as  follows:  Nitrogen,  $12.20;  phos- 
phoric acid,  $2.76 ;  potash,  $1.53.  Total, 
$16.49." 

The  following  analysis  of  the  Pontiac 
tankage,  as  made  by  Andrew  J.  Patten,  of 


the  Michigan  Agricultural  College,  is  the 
one  referred  to  in  Mr.  Strowd's  report: 
Nitrogen,  3.03  per  cent;  phosphoric  acid, 
3.45  per  cent;  potash,  0.9  per  cent.  Mr. 
Patten  states  in  his  report: 

"This  sample  agrees  very  well  in  compo- 
sition with  other  samples  of  garbage  tank- 
age analyzed  in  this  laboratory." 

Profit  in  Tankage 

The  statement  by  Mr.  Strowd  shows  the 
value  of  the  tankage  to  be  $16.49,  which 
means  (using  the  data  obtained  at  Pon- 
tiac), that  there  is  available  from  tankage 
alone  a  value  of  $2.06  per  ton  of  raw 
garbage,  if  it  is  uniformly  as  rich  as  the 
sample.  This  is  about  three  times  as  valu- 
able as  the  average  tankage  which  is  ob- 
tained from  garbage-reduction  plants  using 
solvents  to  obtain  the  grease.  At  $6  per 
ton,  which  is  a  fair  average  of  the  selling 
value  of  garbage  tankage,  and  taken  on 
a  basis  of  250  lb.  per  ton  of  raw  garbage, 
there  is  available  75  cents  per  ton  of  raw 
garbage  from  the  tankage  alone. 

The  value  of  grease  can  conservatively 
be  taken  at  5  cents  per  pound — it  has  been 
bringing  GYz  cents  in  Chicago  during  the 
last  few  months.  On  this  basis,  the  grease 
obtained  is  worth  $2.19  per  ton  of  raw 
garbage.  The  combined  value  of  the  by- 
products is,  therefore,  equal  to  $2.94  per 
ton  of  raw  garbage. 

Offsetting  this  revenue,  we  found  the 
cost  as  follows: 

Two  men — one  foreman  and  one  assist- 
ant— operated  the  plant,  and  when  the  ad- 
ditional tank  is  installed  (which  should  be 
done  before  summer  time)  they  can  take 
care  of  5  tons  of  raw  garbage  per  day. 
The  coal  used  during  our  test  amounted  to 
much  more  than  would  be  needed  if  some 
changes  were  made  in  the  equipment,  as, 
for  example,  the  installation  of  a  press  to 
assist  in  drying  the  tankage  and  by  the 
substitution  of  an  electric  drive  for  the 
agitator  in  place  of  the  steam  engine  now 
in  use.  On  a  basis  of  $4  per  day  for  the 
man  in  charge  and  $2  per  day  for  the  as- 
sistant, and  computing  the  coal  at  $5  per 
day,  we  have  the  operating  cost  at  $11  per 
day. 

If  we  neglect  the  smaller  items  such  as 
lubricating  oils,  waste,  light,  telephone  and 
such  larger  items  as  interest  on  the  in- 
vestment, depreciation  and  maintenance, 
the  statement  of  the  Pontiac  plant  is  as 
follows : 

Gross  revenues — 5  tons  of  raw  garbage 
per  day  at  $2.94  per  ton,  $14.70;  cost  of 
reduction,  $11;  net  revenue  per  day,  when 
operating  on  a  basis  of  5  tons,  $3.70. 

This  study  has  justified  an  opinion 
which  I  have  held  for  some  time,  that  gar- 
bage reduction  is  feasible  in  small  cities 
both  from  a  sanitary  and  from  an  economic 
standpoint.  The  fact  that  most  of  our  gar- 
bage burners  are  municipally  owned  and 
operated  at  a  loss  to  the  community  while 
most  of  our  rediiction  plants  are  privately 
owned  and  operated  at  a  profit,  should  stir 
city  officials  to  investigate  and  engineer* 
to  demonstrate  further  the  limits  of  the 
reduction  process.  If  garbage  in  quanti- 
ties as  small  as  5  tons  per  day  can  be 
made  to  cover  the  operating  expenses  of 
the  process  of  reduction,  there  will  be 
cause  for  hesitating  in  burying,  burning  or 
even  feeding  garbage  in  small  cities. 

The  equipment  used  in  the  Pontiac  plan*" 
was  designed  and  erected  by  Henry  Wag- 
ner, consulting  and  sanitary  engineer  of 
Cincinnati. 
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A  Small  Railroad  Station 
That  Pleases  the  Eye 

Ib  Mountain  Station,  South  Orange,  the  Dela- 
ware, Lackawanna  &  Western  Railroad 
Has  Produced   Far  More  Than  a 
Mere  Shelter 

WHAT  can  be  done  with  sufficient  money 
lu  iiiakt  a  small  railruad  sl&liuu  a 
thing  of  beauty  instead  of  a  mere  shelter 
from  the  elements  is  strikingly  shown  at 
Mountain  Station,  in  the  town  of  South 
Orange,  N.  J.,  on  the  Delaware,  Lacka- 
wanna &  Western  Railroad.  The  new  sta- 
tion is  incidental  to  the  elimination  of  a 
grade  crossing  nearby.  When  it  was  de- 
cided to  carry  the  avenue  over  the  tracks, 
on  an  ornamental  arch,  it  became  necessary, 
to  satisfy  the  Lackawanna  esthetic  stand- 
ard, to  replace  the  old  frame  structure. 
Photographs  are  shown  of  the  new  station, 
which  consists  of  a  main  building  on  the 
south  side  and  a  smaller  shelter  house  on 
the  north  side.  Not  the  least  attractive  fea- 
tures are  the  ample  approaches.  In  fact  in 
the  entire  improvement — buildings,  arch, 
approaches  and  minor  details — the  esthetic 
side  has  been  kept  uppermost. 

Park  Spaces  Provided 

The  drawing  shows  the  general  layout  at 
the  station.  The  railroad  company  owned 
some  of  the  property  between  its  tracks  and 
Vose  Avenue,  and  all  of  the  remaining  land 
between  Vose  Avenue  and  Meeker  Street 
was  acquired  for  the  approaches.  The  illus- 
trations show  the  arrangement  of  drive- 
ways, walks  and  park  spaces,  the  graceful 
curves  introduced,  the  location  and  charac- 
ter of  lighting  standards  and  the  other  fea- 
tures that  give  the  grounds  individualism. 

The  buildings  and  portico  columns  are  of 
dark-red  Bloomsburg  wire-cut  brick.  The 
roofs  are  of  green  tile.  The  Montrose  Ave- 
nue arch  is  of  concrete,  given  a  rough  finish 
with  smooth  trim,  and  is  surmounted  by 
ornamental  concrete  balusters.  It  may  be 
mentioned  in  passing  that  in  the  various 
stairways  safety  treads,  which  have  been 
found  to  rust  and  discolor  the  concrete, 
have  been  eliminated.  Instead  of  them  car- 
borundum has  been  mixed  into  the  surface 
concrete  itself,  giving  a  rough  surface 
which  has  proved  entirely  satisfactory. 

The  improvement  is  in  a  residential  sec- 


STATION,    ARCH    AND    SHELTER    HOUSE   BLEND    INTO    ONE    HARMONIOUS    WHOLE 


tion  of  the  better  class,  and  efforts  were 
made  to  minimize  the  damage  to  abutting 
property.     To   avoid   encroaching   on   the 


}a.Sa(h3ngp 


^^S?l  [s^ion]  ; 


Drive 


ToNewtbrlt 


Vose 


Avenue 


=n 


ARRANGEMENT  OF  STATION,   SHELTER  HOUSE  AND 
PARKED    APPROACHES 

property  east  of  Montrose  Avenue  and 
south  of  the  tracks  the  avenue,  which  for- 
merly ran  straight  from  the  Vose  Avenue 


to    the    Meeker    Street    intersection,    was 
swung  westward  as  shown. 

Grading  Raises  Streets 

The  Meeker  Street  intersection  had  to  be 
raised  some  5  ft.  At  the  northeast  comer 
was  an  estate  with  a  level  expanse  of  lawn 
and  shrubbery.  Instead  of  walling  this  off 
with  concrete  or  earth  fill  the  company 
graded  the  whole  corner  up,  so  that  now  one 
or  two  walled-in  trees  furnish  the  only  evi- 
dence that  the  streets  were  raised. 

There  were  a  number  of  large  trees  along 
the  east  side  of  Montrose  Avenue  and  else- 
where where  grading  was  required.  These 
were  not  destroyed,  but  wells  of  porous  con- 
crete were  built  around  them,  preserving 
the  old  ground  surface  at  the  bases  of  the 
trees.  One  of  these  wells  is  about  10  ft. 
deep. 

Personnel 

The  improvement,  like  the  larger  section 
of  the  South  Orange  work  described  in  the 
Engineering  Record  in  the  issue  of  March 
18,  page  378,  was  carried  out  under  the 
general  direction  of  G.  J.  Ray,  chief  engi- 
neer of  the  Delaware,  Lackawanna  &  West- 
em  Railroad,  and  G.  T.  Hand,  division  engi- 
neer. F.  J.  Nies,  architect,  designed  the 
station  and  landscape  features,  A.  B.  Cohen, 
concrete  engineer,  designed  the  arch,  and 
W.  H.  Speirs,  assistant  engineer,  directed 
the  work  in  the  field.  Hyde,  McFarlin  & 
Burke  of  New  York  City,  had  the  general 
contract  for  grading  and  building  the  arch, 
while  F.  D.  Hyde  of  that  company  built  the 
station  under  a  separate  contract. 


NOT  THE  LEAST  ATTRACTIVE  FEATtmES  OF  THE  STATION   ARE  THE   BROAD   APPROACHES — THIS  IS  THE  SOUTH  APPROACH 
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Plan  Outlined  for  Mobilizing   Nation's  Re- 
sources as  Preparedness  Measure 

Eighth  Article  in  Series  on  National  Defense  for  Engineer 
and  Contractor  Discusses  Campaign  of  Thorough  Organization 

By  MAJOR  P.  S.  BOND 
Corps  of  Engineers,  U.  S.  Army 


THE  modern  theory  of  war,  as  we  have 
seen,  contemplates  in  its  highest  de- 
velopment not  only  the  universal  training 
of  the  personnel,  but  the  complete  mobiliza- 
tion of  the  material  resources  of  the  nation. 
An  army  numbering  millions  requires  in 
its  operations  vast  quantities  of  supplies  of 
all  kinds.  Unless  these  supplies  are  forth- 
coming as  needed,  the  nation's  defenders, 
however  intelligently  organized  and  splen- 
didly trained,  will  be  unable  to  oppose  suc- 
cessfully the  fully  equipped  troops  they  will 
be  called  upon  to  meet  in  the  event  of  war 
with  a  foreign  power.  Such  has  been  the 
situation  of  more  than  one  of  the  nations 
in  the  "present  war. 

The  supplies  necessary  are  not  limited 
to  weapons,  ammunition,  foodstuffs  and 
clothing,  but  include  the  great  bulk  of  the 
products  of  our  farms,  mines,  forests  and 


needs  in  the  event  of  war.  We  should  then 
investigate  and  make  record  of  the  sources 
from  which  these  needs  may  be  supplied, 
and  finally  execute  all  possible  preliminary 
measures  necessary  to  stimulate  produc- 
tion. The  problem  is  a  vast  one,  second  in 
importance  only  to  the  training  of  person- 
nel. We  can  here  consider  but  a  few  of 
its  most  salient  features  under  the  three 
general  heads,  (a)  probable  needs;  (b)  in- 
vestigation of  sources  of  supply;  (c)  stimu- 
lative measures. 

The  materials  required  for  the  conduct 
of  war  may  be  classified  under  two  heads: 

(1)  Commercial  materials,  tools  or  appli- 
ances ;  that  is  to  say,  those  which  are  man- 
ufactured and  used  in  large  quantities  in 
times  of  peace. 

(2)  Materials  of  equipment  which  are 
peculiar    to    warfare    and    not    ordinarily 


time  of  peace  a  reserve  of  material,  espe- 
cially of  the  second  class.  This  reserve 
should  obviously  be  no  larger  than  neces- 
sary— it  will  be  great  enough  in  any  case. 
Its  storage  and  care  will  be  expensive,  some 
of  it  will  become  obsolete  from  time  to 
time,  and  some  will  deteriorate  and  be- 
come useless  in  storage.  All  of  it  will  rep- 
resent an  investment  paying  no  direct  re- 
turn except  in  case  of  war.  The  amount  of 
each  item  of  this  reserve  will  depend,  first, 
on  the  requirements  of  war  and,  second,  on 
the  predetermined  rate  of  production  and 
delivery  subsequent  to  the  outbreak  of  war. 
The  plans  of  the  general  staff  will  con- 
template certain  contingencies,  and  the  en- 
rollment, training  and  equipment  of  suc- 
cessive levies  of  men  to  meet  these  con- 
tingencies. Measures  for  the  mobilization 
of  the  material  resources  should  be  based 
upon  the  greatest  probable  requirements, 
but  should  look  further  to  the  possible  ulti- 
mate utilization  of  all  our  resources.  A 
consideration  of-  these  probable  require- 
ments will  indicate  what  will  be  needed  at 
the  outbreak  of  war  and  the  rate  of  pro- 
duction that  must  be  maintained  thereafter, 
if  military  operations  are  not  to  be  delayed 
or  hampered  by  lack  of  equipment  and 
supplies.  Supplies  for  military  purposes  can 
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factories.  There  is  also  demanded  the  serv- 
ice of  our  transportation  systems  by  land 
and  water.  Our  material  resources  exceed 
those  of  any  other  nation  and  are  ample  for 
the  prosecution  of  a  great  and  protracted 
conflict.  They  are  at  present,  however, 
very  poorly  organized  from  the  point  of 
view  of  military  necessity.  This  is  plainly 
indicated  by  the  lack  of  system,  the  delays 
and  extravagance  which  are  attending  the 
furnishing  of  munitions  of  war  to  the  Euro- 
pean nations.  Europe  has  paid  for  our  in- 
efficiency, but  the  experience  acquired  by 
our  manufacturers  and  their  agents  will  be 
of  undoubted  benefit  to  our  own  defensive 
policy. 

In   mobilizing  our  material  resources   it 
is  necessary  first  to  ascertain  our  probable 


manufactured  at  all,  or  to  a  limited  extent 
only,  for  commercial  purposes,  and  which 
cannot,  therefore,  be  readily  obtained  on 
short  notice. 

The  line  of  demarcation  between  the  two 
classes  is  not  definitely  fixed.  Examples  of 
the  first  class  would  be  axes,  barbed  wire, 
automobiles,  shoes,  anesthetics,  dynamite; 
of  the  second  class,  military  rifles,  portable 
intrenching  tools,  haversacks,  pontoon 
boats. 

In  the  event  of  war  the  regular  and  vol- 
unteer forces  would  be  called  at  once  to 
the  colors  and  sent  to  the  front  as  rapidly 
as  they  could  be  equipped  and  trained  (in 
the  case  of  volunteers).  In  order  that  these 
troops  may  be  promptly  equipped  for  duty 
it  will  be  necessary  to  keep    on    hand    in 


be  more  readily,  quickly  and  cheaply  ob- 
tained the  more  nearly  they  conform  to 
commercial  types  and  standards.  Hence,  as 
far  as  practicable,  they  should  be  identical 
with,  or  similar  to,  the  products  of  peace 
time.  Many  of  them,  of  course,  must  be 
specially  adapted  to  military  needs. 

Having  tabulated  these  materials  the 
next  step  is  an  investigation  of  the  sources 
of  supply,  but  to  avoid  delay,  the  two  in- 
vestigations may  be  prosecuted  simultane- 
ously. All  existing  supplies  which  can  be 
commandeered  in  case  of  need  without  un- 
due hardship  to  the  civil  population,  such 
as  automobiles  and  animals,  should  be  lo- 
cated and  recorded.  Every  manufactory  in 
the  land,  both  large  and  small,  should  then 
be  investigated  to  ascertain  what  material 
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it  could  produce  for  military  purposes  un- 
der war  conditions.  The  somewhat  modi- 
fied requirements  of  the  civil  population 
during  the  war  must,  of  course,  also  be 
considered  and  provided  for.  This  material 
would  not,  in  all  cases,  be  limited  to  the 
regular  output  of  the  factory.  We  should 
consider  not  only  what  the  factory  does 
ordinarily  produce  but  what  it  might  rea- 
sonably be  counted  upon  to  produce  with 
due  regard  to  efficiency  and  economy.  It 
will  be  necessary,  also,  to  ascertain  the  time 
that  would  be  required  to  equip  the  plant 
and  train  the  operatives  to  produce  a  dif- 
ferent line  of  products.  The  average  Amer- 
ican industrial  plant  cannot  change  in  a 
day,  a  week,  or  even  a  month  from  its  reg- 
ular output  to  a  new  line,  unless  careful 
and  intelligent  preparation  be  made  in  ad- 
vance. Without  such  preparedness  it  might 
be  a  year  before  the  plant  would  be  operat- 
ing in'  an  efficient  and  economical  manner 
in  the  production  of  munitions,  and  then 
perhaps  it  might  be  too  late.  This  consid- 
eration is  regarded  as  of  vital  importance 
to  the  national  defense. 

One  of  the  most  important  features, 
therefore,  of  the  mobilization  of  resources 
is  a  study  of  the  stimulative  measures  that 
may  be  planned  in  advance  to  increase  the 
rate  of  output.  There  will  be  many  such 
measures  and  they  must  be  carefully 
thought  out.  The  writer  undertakes  to  di- 
rect attention  to  but  a  few  of  these.  To 
begin,  as  has  been  pointed  out,  military 
supplies  should,  as  far  as  practicable,  con- 
form to  established  standards.  The  plans 
and  specifications  of  these  materials  should 
be  submitted  to  the  scrutiny  of  manufac- 
turers. They  will  thus  be  able  to  point  out 
many  modifications  which  will  cheapen  and 
speed  up  the  output  without  seriously  af- 
fecting the  military  value  of  the  product. 
So  far  as  possible,  the  manufacturers 
should  specialize  along  their  regular  lines. 
The  revised  plans  and  specifications  should 
be  placed  with  the  manufacturers  for  study 
as  to  measures  necessary  for  rapid  pro- 
duction. 

Samples  op  Suppues 

Experimental  samples  of  each  class  of 
supplies  should  be  produced.  This  would 
indicate  the  methods  to  be  followed  in  man- 
ufacture and  the  tools  and  machines  that 
would  be  required  in  addition  to  the  regu- 
lar equipment  of  the  factory.  These  models 
and  samples,  with  detailed  instructions  as 
to  methods  of  fabrication,  should  then  be 
placed  with  important  factories  or  groups 
of  factories.  All  special  tools,  machines, 
gages  and  patterns  that  would  be  needed 
should  be  devised.  An  ample  reserve  of 
these  accessories  should  be  kept  on  hand 
by  the  government  and  also  placed  in  the 
factories  themselves,  and  necessary  ar- 
rangements made  to  augment  the  supply,  to 
the  end  that  at  the  outbreak  of  war  all  fac- 
tories from  which  material  would  be  de- 
manded might  be  properly  and  quickly 
equipped  to  produce  this  material. 

The  assistance  of  the  manufacturers 
themselves  will  be  most  helpful.  Organiza- 
tions of  manufacturers  to  assist  in  the  in- 
vestigation and  lining  out  of  plans  have 
been  suggested.  A  thoughtful  and  interest- 
ing study  along  these  lines  was  presented 
in  a  pamphlet  recently  published  by  Mar- 
tin J.  Gillen,  president  of  the  Mitchell 
Wagon  Company.  (See  Engineering  Rec- 
ord, Nov.  13,  1915,  page  589.) 

It  should  be  remembered  that  many  of 
our  most  important  manufactories  lie  close 


to  the  Atlantic  seaboard  and  might  be  sub- 
ject to  capture  in  case  of  invasion.  Due 
allowance  should  be  made  for  this  fact,  un- 
fortunate from  a  military  point  of  view,  and 
corresponding  reliance  placed  upon  manu- 
factories farther  in  the  interior  of  the 
country  which  might  better  hope  to  enjoy 
immunity   from   hostile  interference. 

Having  determined  the  probable  rate  of 
output,  a  reasonable  allowance  should  be 
made  for  a  possible  increase  in  demand  and 
for  the  possible  effect  of  the  emergencies 
of  war  time  on  the  predetermined  rate  of 
output  of  industrial  plants. 

Industrial  Personnel 

The  mobilization  of  our  industrial  per- 
sonnel would  be  a  necessary  and  important 
feature  of  this  general  scheme.  During  the 
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war  the  demands  of  the  civil  population 
would  be  greatly  modified  and  production 
along  certain  lines  would  be  much  dimin- 
ished. Certain  factories,  very  many  in  the 
aggregate,  could  be  devoted  exclusively  to 
the  production  of  munitions  of  war,  and 
should  make  preparation  in  advance,  so  far 
as  practicable,  to  take  up  this  work.  A  re- 
adjustment of  the  industrial  personnel 
would  be  required  to  meet  war  conditions. 
Many  workmen  would  be  thrown  out  of 
employment  by  diminished  demand  for  cer- 
tain commodities  and  would  be  available  for 
transfer  elsewhere.  Many  also  would  be 
drawn  for  service  in  the  volunteer  ar>i:y. 
There  are  certain  industrial  operations  in 
which  women  are  nearly,  if  not  quite,  as 
efficient  as  men.  The  field  of  their  useful- 
ness should  be  investigated  with  a  view  to 
releasing  many  men  from  industry  to  serve 
with  the  army.  In  this  manner  the  women 
could  perform  a  duty  quite  as  necessary 
and  important  "as  actual  service  in  the  field. 
The  question  of  resources  is  not  limited 


to  the  supply  of  munitions  of  war.  The 
government  must  look  also  to  the  needs  of 
the  civil  population  during  war  time.  For 
a  nation  which  has  not  been  self-sustaining 
during  peace — and  none  of  the  civilized  na- 
tions is  entirely  so — and  finds  its  outside 
sources  of  supply  cut  off  by  war,  the  prob- 
lem may  be  a  serious  one.  The  United 
States  can  be  entirely  self-supporting.  We 
can  produce  within  our  own  borders  all  of 
the  necessaries  of  life,  and  this  is  an  im- 
portant element  in  our  potential  strength. 
Nevertheless  the  transition  from  the  con- 
ditions of  peace  to  those  of  war  will  be  a 
tremendous  wrench  and  the  suffering 
among  certain  elements  of  our  population, 
even  in  localities  not  directly  touched  by 
war,  will  be  great. 

The  Labor  Problem 

Many  of  the  industries  which  supply  the 
things  that  make  life  worth  living  without 
being  absolutely  necessary  to  its  mere 
maintenance,  or  those  producing  for  ex- 
port or  relying  on  imports,  would  be  para- 
lyzed by  the  cessation  of  demand  for  their 
products  or  the  impossibility  of  marketing 
their  products  or  obtaining  their  materials. 
Their  employees  would  be  thrown  out  of 
work  and  would  have  to  be  otherwise  pro- 
vided for.  Thus  the  demand  for  amuse- 
ments, such  as  the  theater  and  music,  would 
be  greatly  diminished,  as  also  the  demand 
for  luxuries  in  food  and  dress.  Financial 
operations,  trading  in  stocks  and  bonds  and 
real  estate,  building  operations,  the  promo- 
tion of  new  industries  would  all  be  greatly 
curtailed.  Imports  and  exports  might  be 
absolutely  shut  off — our  foreign  purchas- 
ing and  selling  markets  closed  to  us  at  the 
very  time  when  the  home  markets  were 
dull.  While  many  of  the  activities  would 
eventually  revive,  the  hardships  for  a  time 
would  be  very  great.  Governmental  aid  and 
governmental  foresight  will  be  necessary  to 
maintain  confidence,  prevent  the  sudden 
changes  in  conditions,  allay  panics,  and  af- 
ford succor,  all  with  a  view  to  ameliorating, 
as  much  as  possible,  the  hardships  which 
war  inevitably  entails.  As  the  government 
depends  on  the  people,  so  also  would  the 
people  depend  on  the  government. 

Engineers  Aid  Investigation 

To  conduct  the  investigations  and  insti- 
tute the  measures  herein  outlined,  the  as- 
sistance of  the  engineering  profession  will 
be  absolutely  necessary.  Steps  have  already 
been  taken  by  the  President  of  the  United 
States  to  enlist  the  aid  of  the  great  en- 
gineering societies  in  carrying  out  these  in- 
vestigations. As  the  inquiry  proceeds  the 
stimulative  measures  which  may  be  advan- 
tageously employed  should  become  ap- 
parent. 

Many  manufacturers  and  engineers  with 
manufacturing  experience  may  render  val- 
uable service  as  consulting  experts  to  the 
plants  engaged  in  the  production  of  war 
munitions,  and  the  engineering  profession 
should  make  known  to  the  government  the 
identity  of  the  men  who  are  qualified  to 
render  this  important  service.  In  the  event 
of  war  there  would  be  organized  in  the  War 
Department  a  bureau  to  supervise  and 
stimulate  the  production  and  arrange  for 
the  transportation  and  delivery  of  supplies. 
Many  engineers  would  be  employed  in  such 
a  bureau. 

Manufacturers'  associations  and  labor 
unions  must  play  their  part  as  a  patriotic 
duty.  It  is  very  desirable  that  we  be  spared 
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the  humiliating  and  distressing  spectacle  of 
frequent  strikes  over  questions  of  wages 
and  hours  of  labor  at  a  time  when  the  fate 
of  the  nation  is  in  the  balance. 

In  the  event  of  war  the  demands  on  our 
transportation  systems  will  be  very  heavy 
and  it  is  necessary  that  we  take  careful 
account  of  our  stock.  Many  railroads  and 
steamship  lines  would  be  taken  in  complete 
charge  by  the  federal  authorities  and  all 
would  be  subject  to  a  degree  of  federal  mil- 
itary control.  This  control  must  be  suffi- 
cient to  meet  military  needs,  but  can  best 
be  exercised  through  the  medium  of  our 
big,  experienced  railroad  men.  If  any  at- 
tempt is  made  to  replace  the  expert  per- 
sonnel of  the  railroads  with  army  officers 
having  little  or  no  experience  in  railroad 
administration  and  operation,  a  paralysis 
of  our  transportation  systems  would  be  the 
logical  result. 

This  mobilization  of  our  resources  in 
material  and  transportation  must  probably 
be  based  on  the  voluntary  service  which  is 
contemplated  by  our  military  policy.  Never- 
theless, as  the  government  has  the  power 
to  institute  compulsory  service  in  case  of 
need,  so  also  has  it  the  power  to  comman- 
deer the  output  of  our  factories,  and  even 
to  regulate  the  sale  of  the  necessaries  of 
life  to  the  civil  population. 

War  Prices  and  Their  Effect 

One  question  not  to  be  overlooked  is  that 
of  the  prices  to  be  paid  for  war  material. 
The  prices  charged  the  European  nations 
by  American  manufacturers  have,  in  gen- 
eral, been  excessively  high,  due  in  large 
measure  to  our  lack  of  knowledge  of  re- 
quirements and  our  inefficiency  in  a  new 
field  of  industry.  It  is  believed  that  our 
manufacturers  generally  would  have  no 
wish  to  derive  excessive  and  unreasonable 
profits  from  the  agony  of  the  nation.  And, 
on  the  other  hand,  they  should  not  be  re- 
quired to  bear  more  than  their  share  of  the 
burden  by  being  paid  less  than  the  cost  of 
production.  It  is  in  the  interest  of  both 
parties  that  fair  and  reasonable  prices 
should  be  fixed  upon  in  conference  and  re- 
vised from  time  to  time  to  meet  changed 
conditions.  The  prices  should  not  be  per- 
fectly rigid  but  capable  of  adjustment,  per- 
haps on  a  "cost  plus  fair  profit"  basis,  or 
on  some  other  basis  which  would  avoid  the 
necessity  for  audit  of  the  manufacturers' 
accounts. 

The  mobilization  plans  and  data  should 
be  kept  up  to  date.  The  opening  of  new  fac- 
tories, the  enlargement  or  discontinuance 
of  any  already  listed  should  be  noted,  and 
allowance  made  for  the  effect  of  changes  in 
industrial  conditions,  etc.  Plans  and  speci- 
fications should  be  modified  or  improved 
where  necessary  to  meet  changed  condi- 
tions or  keep  pace  with  industrial  progress 
and  invention.  Schedules  of  prices  as 
agreed  upon  or  fixed  by  the  government 
after  investigation  should  be  prepared,  and 
the  quota  of  each  factory  determined  and 
assigned. 

With  this  information  as  to  our  re- 
sources in  hand,  and  with  all  practicable 
stimulative  measures  in  effect,  the  govern- 
ment will  be  able  to  avoid  much  of  the  de- 
lay and  confusion  which  have  in  the  past  so 
frequently  marred  the  success  of  military 
operations.  It  will  be  possible  to  determine 
intelligently  the  nature  and  amount  of  the 
reserve  supplies  and  equipment  which 
should  be  kept  on  hand,  and  the  number, 
capacity  and  location  of  the  government 
munition  plants  which  should  be  maintained 


in  time  of  peace.  In  common  with  the  train- 
ing of  our  personnel  this  mobilization  of 
our  resources  in  advance  of  the  outbreak  of 
war  will  cost  money — not  a  small  sum.  But 
in  the  event  of  war  the  returns  on  the  in- 
vestment would  be  large,  and,  as  with  most 
things  that  are  worth  having,  this  security 
is  worth  paying  for.  We  must  divorce  our- 
selves completely  from  the  false  hope  that 
we  can  obtain  something  for  nothing — a 
hope,  be  it  said,  long  dear  to  the  hearts  of 
the  American  people,  and  which  has  too 
frequently  in  the  past  been  characteristic 
of  our  military  policy. 

In  conducting  the  investigations  as  to 
resources  and  in  supervising  and  stimulat- 
ing the  output,  the  engineering  profession 
can  render  a  most  valuable  patriotic  service 
as  intermediaries  between  the  War  and 
Navy  Departments  and  the  producers.  The 
country  will  be  greatly  dependent  upon  the 
profession  in  this  matter,  since  there  is  no 
other  class  of  men,  civil  or  military,  so  well 
qualified  to  perform  this  important  duty. 

History's  Lesson 

There  has  been  hardly  a  military  cam- 
paign in  the  history  of  the  world  in  which 
the  belligerents  have  not  been  more  or  less 
hampered  by  a  shortage  of  ammunition  and 
supplies,  either  immediate  or  prospective. 
Thus  in  the  present  war,  Russia  on  several 
occasions  has  been  unable,  in  spite  of  am- 
ple personnel,  to  oppose  successfully  the 
German  troops  because  of  a  shortage  of  ma- 
terial, and  she  has  been  compelled  to  fore- 
go success  which  might  have  been  gained, 
and  has  been  forced  to  sacrifice  many  val- 
uable lives  which  might  otherwise  have 
been  spared.  Several  of  the  great  "drives" 
indulged  in  by  various  belligerents  have 
fallen  far  short  of  a  full  measure  of  suc- 
cess partly  because  an  inexhaustible  supply 
of  ammunition  was  not  available. 

Now  it  is  true  that  we  possess  accumu- 
lated wealth  and  material  resources  exceed- 
ing those  of  any  other  nation,  and  our 
manufacturing  equipment  and  methods  are 
the  greatest  and  most  efficient  in  the  world. 
If  our  advantages  in  these  respects  could 
be  brought  to  bear  we  could  furnish  the 
materials  of  warfare  at  a  rate  with  which 
no  other  nation  could  keep  peace.  Should 
we  not  take  advantage  of  these  circum- 
stances to  insure  our  success  in  case  of  war, 
and  to  purchase  that  success  with  the  least 
expenditure  of  our  most  valuable  posses- 
sion— the  lives  of  the  nation's  defenders? 
In  other  words,  if  a  fighting  man  knows 
that  he  has  an  inherent  advantage  over  all 
possible  opponents  in  some  one  particular 
which  they  cannot  evade,  is  he  not  wise  if 
he  develops  this  advantage  to  the  utmost 
and  then  conducts  the  combat  in  such  a 
manner  as  to  make  his  advantage  the  de- 
termining factor  in  the  result?  Sui)erior 
material  alone  cannot  win  battles  nor  com- 
pensate the  lack  of  trained  personnel,  but 
its  possession  constitutes  an  advantage 
which,  other  things  being  equal,  will  de- 
termine the  issue  of  the  conflict. 

Sir  John  French,  late  commander-in- 
chief  of  the  British  forces,  says: 

"The  power  of  defense  conferred  by  mod- 
ern weapons  is  the  main  cause  for  the  long 
duration  of  the  battles  of  the  present  day, 
and  it  is  this  fact  which  mainly  accounts 
for  such  loss  and  waste  of  life.  Both  one 
and  the  other  can,  however,  be  shortened 
and  lessened  if  attacks  can  be  supported 
by  a  most  efficient  and  powerful  force  of 
artillery  available;  but  an  almost  unlim- 
ited   supply   of   ammunition    is    necessary. 


and  a  most  liberal  discretionary  power  as 
to  its  use  must  be  given  to  artillery  com- 
manders. I  am  confident  this  is  the  only 
means  by  which  great  results  can  be  ob- 
tained with  a  minimum  of  loss." 

[Next  week  Major  Bond  will  conclvde 
his  series  of  articles  by  telling  in  what  re- 
spects civil  engineers  and  contractors  are 
qtudified  to  meet  the  military  obligations  of 
citizenship  and  what  they  may  do  to  in- 
crease their  efficiency. — Editor.] 


Philadelphia  Trade   Body 
Opposes  State  Regulation 

Committee     Formed    to    Study     "Reasonable 
Regulation  of  Railroads"  Makes  Prelimi- 
nary Report,  and  Invites  Opinions 

FEDERAL  incorporation  of  interstate 
transportation  companies,  subjection  of 
such  companies  to  federal  regulation  only, 
and  the  reorganization  of  the  Interstate 
Commerce  Commission  into  district  courts, 
composed  chiefly  of  business  men  and  rail- 
road men,  are  among  the  changes  suggested 
by  the  Philadelphia  Bourse  to  a  committee 
formed  to  study  the  "reasonable  regulation 
of  railroads." 

A  year  ago,  as  the  result  of  a  conference 
of  representatives  of  ten  of  the  leading 
commercial  organizations  of  Philadelphia, 
the  Joint  Committee  on  Reasonable  Regu- 
lation of  Railroads  was  formed.  Subse- 
quently a  subcommittee  was  created,  and 
the  leading  trades  bodies  throughout  the 
country  were  asked  their  views  on  the 
subject.  The  views  mentioned  in  the  first 
paragraph  are  those  of  the  Philadelphia 
Bourse,  whose  president,  George  E.  Bartol, 
called  the  original  conference. 

"Regulation  Means  Responsibility" 

The  subcommittee  has  just  submitted 
a  report  to  the  committee  at  large,  and  the 
latter  body  in  giving  out  the  report  re- 
quests all  trade  and  commercial  organiza- 
tions to  give  the  subject  careful  considera- 
tion and  advise  the  committee  of  any  action 
or  any  views  formulated.  The  committee  does 
not  make  detail  recommendations.  It  does, 
however,  express  itself  in  part  as  follows: 

"Governmental  regulation  means  the  as- 
sumption by  the  government  of  responsi- 
bility for  the  success  or  failure  of  the  rail- 
roads, for  it  is  apparent  that  attempts  at 
regulation  which  fail  in  appretliation  of  the 
true  objective,  in  constructive  method  or  in 
technique,  may  result  in  the  complete  dis- 
organization of  the  roads. 

"Regulation  cannot  be  conceived  from  the 
narrow  standpoint  of  merely  reducing 
rates;  that  point  of  view  loses  sight  of  es- 
sential needs,  both  of  the  railroads  and  of 
the  country  at  large,  and  must,  in  the  na- 
ture of  things,  defeat  its  own  ends. 

"A  proper  view  of  governmental  regula- 
tion must  take  into  account  the  encourage- 
ment of  railroad  building  and  operation, 
the  better  mobilization  of  present  facilities, 
and  the  modification  of  harmful  competi- 
tion, as  well  as  the  prevention  of  inequal- 
ities of  service  to  the  public,  and  the  enact- 
ment of  rates  greater  than  those  properly 
chargeable  in  an  open  competitive  field. 

"A  proper  system  of  regulation  in  this 
country  must  start  with  the  conception  that 
the  railroads  are  the  great  highways  of  the 
nation,  and  that  all  barriers  erected  by  the 
States,  or  however  arising,  which  impede 
the  natural  flow  of  commerce  along  these 
highways  must  be  removed. 

"Finally,    the    single    regulatory    body, 
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through  which  alone  coherent  action  can  be 
obtained,  must  be  so  constituted  as  to  han- 
dle, expeditiously  and  well,  the  great  vol- 
ume of  business  to  come  before  it,  a  series 
of  problems  involving  every  phase  of  na- 
tional life  and  activity." 

Suggestions  of  Philadelphia  Bourse 

The  conclusions  of  the  Philadelphia 
Bourse,  which  are  presented  as  suggestions, 
are  in  full  as  follows: 

1.  Legislation  to  be  urged  that  will  pro- 
vide for  federal  incorporation  of  companies 
engaged  in  the  interstate  transportation  of 
goods  or  persons. 

2.  All  companies  engaged  in  such  busi- 
ness under  charters  granted  by  any  state 
or  territory,  or  the  District  of  Columbia, 
to  be  privileged  to  accept  federal  charters 
without  surrender  of  their  state  charter, 
and  without  impairment  of  the  rights  of 
the  several  states  with  regard  to  taxation 
upon  property  value  of  corporations  within 
their  borders. 

3.  All  corporations  accepting  federal 
charters  to  be  subject  to  regulation  by  the 
federal  government  alone,  through  the  In- 
terstate Commerce  Commission. 

4.  The  Interstate  Commerce  Commission 
to  be  reformed  into  district  courts,  one 
court  for  each  freight  traffic  district,  as 
now  organized  in  the  form  of  territorial 
freight  traffic  districts. 

5.  Each  court  to  have  a  president  judge 
(a  jurist),  three  associate  justices  (busi- 
ness men),  three  associate  justices  (expert 
railroad  men).  The  district  courts  to  have 
full  power  to  regulate  the  corporations 
operating  under  federal  charters  within 
their  districts  without  appeal,  except  as  to 
questions  of  principle. 

6.  The  president  judges  to  form  a  Su- 
preme Interstate  Commerce  Court,  sitting 
in  Washington,  to  determine  questions  of 
principle  of  country-wide  application. 

7.  The  district  courts  to  sit  at  some  cen- 
tral point  in  their  respective  districts.  To 
hold  court  for  six  weeks  out  of  each  three 
months  throughout  the  year. 

8.  The  Supreme  Court  to  hold  court  for 
one  month  twice  a  year. 

9.  All  decisions  to  be  rendered  within 
sixty  days  of  final  argument. 

10.  Definite  limits  to  be  placed  upon  the 
powers  of  the  Interstate  Commerce  Com- 
mission along  the  lines  of  regulation  of 
rates,  corrections  of  inequalities  and  abuses, 
and  arbitration  of  labor  disputes,  with  such 
other  features  as  a  closer  study  of  the  sub- 
ject may  suggest. 


International  Power  Transmission 

International  power  transmission  by  sub- 
marine cable  is  now  a  fact,  lines  between 
Sweden  and  Denmark  having  been  put  in 
service  in  January.  The  cables  run  from 
Palsjo,  just  north  of  Helsingborg  in  Sweden, 
to  Marienlyst,  a  village  north  of  Elsinore, 
Denmark.  The  underwater  distance  is  3.35 
miles,  the  transmission  voltage  25,000,  and 
the  energy  transmitted  5,000  kw.  The  two 
power  cables  are  lajd  parallel  to  each  other 
100  meters  apart,  while  a  protecting  steel 
cable,  with  a  breaking  strength  of  40  tons, 
is  run  parallel  to  the  power  lines  and  100 
meters  from  the  nearest.  Iron  towers  25 
meters  high  on  either  shore,  in  line  with 
the  protecting  cable,  warn  vessels  against 
attempting  to  anchor.  These  towers  carry 
green  lights  at  night.  There  is  a  steam  sta- 
tion on  the  Danish  side  to  act  as  a  reserve, 
in  case  of  interruption  on  the  submarine 
line. 


Restricted    Use   of   Term 
"Engineer"  Advocated 

Present      Indiscriminate      Practice      Confuses 

"Engine  Driver"  with  Technically  Trained 

Man — An  Opportunity  for  Editors 

By  N.  M.  STINEMAN 

Office     Engineer,     Engineering     Department, 

Chicago,  Milwaukee  &  St.  Paul  Railway, 

Chicago 

RECENTLY  a  controversy  arose  in  the 
daily  press  of  Chicago  on  the  question 
of  the  meaning  of  the  word  "engineer."  A 
man  who  holds  a  license  as  stationary  en- 
gineer was  appointed  by  the  mayor  of  Chi- 
cago as  smoke  inspector,  a  position  which 
clearly  should  be  filled  by  a  mechanical  en- 
gineer. The  supposition  is  that  the  mayor 
does  not  comprehend  the  distinction  be- 
tween a  mechanical  engineer  and  a  station- 
ary engineer.  In  connection  with  this  ap- 
pointment Arthur  Kneisel,  secretary  of  the 
American  Association  of  Engineers,  pub- 
lished an  article  in  the  Chicago  Daily  News 
in  which  he  called  attention  to  the  fact  that 
there  is  a  distinction  between  a  mechanical 
engineer  and  a  stationary  engineer,  that 
the  word  "engineer"  has  a  dual  significance, 
and  that  this  dual  significance  should  be 
kept  in  mind  when  appointments  of  this 
kind  are  to  be  filled.  Other  engineers  en- 
tered the  discussion,  and  several  articles 
were  published  before  the  matter  came  to 
a  rest. 

Improper  Usage  General 

It  is  indeed  unfortunate  that  in  America 
most  people  associate  the  word  "engineer" 
with  a  man  in  greasy  overalls  who  runs  an 
engine  or  a  boiler.  The  man  who  operates 
the  boilers  of  an  apartment  building  is 
called  an  engineer,  although,  as  we  shall  see 
in  a  moment,  the  name  is  entirely  a  mis- 
nomer when  applied  to  him.  He  may  be  a 
r  good  mechanic,  but  he  is  not  an  engineer. 
The  gray-haired  man  who  drives  the  loco- 
motive of  a  trans-continental  limited,  and 
who  holds  the  lives  of  hundreds  of  human 
beings  in  his  care,  belongs  to  the  very  high- 
est type  of  mechanic;  but  he  is  not  an  engi- 
neer—except in  the  United  States  and 
Canada. 

Much  has  been  said  and  written  on  the 
importance  of  educating  the  public  to  the 
true  meaning  of  the  word  "engineer."  In 
this  case,  as  in  many  others,  it  is  of  far 
greater  importance  that  engineers  them- 
selves be  educated  to  the  true  meaning.  So 
long  as  engineers  use  the  word  improperly, 
how  can  they  expect  to  educate  the  public 
to  the  true  usage?  So  long  as  engineering 
magazines  and  text-books  use  the  word  im- 
properly, how  can  we  expect  engineers  to 
become  entirely  clear  in  its  use?  It  seems 
obvious  that  the  place  to  begin  is  not  with 
the  public,  but  with  engineering  literature 
— at  the  other  end  of  the  line. 

Now  let  us  investigate  the  words  com- 
monly used  in  other  countries  and  other  lan- 
guages to  designate  the  man  who  runs  an 
engine  and  the  man  who  is  a  civil  engineer 
(using  the  latter  in  the  broad  sense).  To 
begin  with,  other  languages  do  not  con  lain 
a  word  directly  equivalent  to  the  English 
word  "engine."  The  word  commonly  used 
is  analogous  to  the  English  word  "machine," 
and  the  different  types  of  engines  are  desig- 
nated by  proper  modifiers.  Thus,  in  French 
and  German,  respectively,  a  steam-engine  is 
a  "machine  a  vapeur"  and  a  "dampf- 
maschine."  In  consequence,  the  man  who 
runs  a  stationary  engine  is  designated  by  a 


word  analogous  to  the  English  word  "me- 
chanic" or  "mechanician."  Other  languages 
do  contain  a  word  similar  to  the  word  "loco- 
motive," to  designate  that  particular  type 
of  engine.  The  word  used  to  designate  the 
man  who  runs  a  locomotive  might,  in  most 
cases,  be  translated  into  English  as  "loco- 
motive conductor." 

Practice  in  Other  Countries 

The  following  table  shows,  in  columns  2, 
3  and  4,  the  words  commonly  used  in  vari- 
ous languages  to  designate  the  men  who  in 
this  country  are  known  as  civil  engineers, 
locomotive  engineers,  and  stationary  engi- 
neers, respectively: 


Civil 

Locomotive 

Stationary 

Language 

Engineer 

Engineer 

Engineer 

(1) 

(2) 

(3) 

(4) 

French    ... 

IngSnieur 

Conducteur 

de  machine 

Mficanicien 

Spanish   . . 

Ingeniero 

Conductor  de 

locomotora 

Maquinlsta 

Italian   .  . . 

Ingegnere 

Conduttore  di 

locomotiva 

Macchinista 

German   . . 

Tngenieur 

Lokomotiv- 

fUhrer 

Maschlnist 

Swedish  . . 

IngeniOr 

Lokomotiv- 

forare 

Maskinist 

Danish  .  .  . 

IngeniOr 

Lol<omotiv- 

fOrer 

Maskinlst 

i:nglish 

(EnRland) 

Engineer 

Engine  driver 

Englneman 

English 

(U.  S.  and 

Canada)   . 

Engineer 

Engineer 

Engineer 

From  this  table  it  is  evident  that  in  coun- 
tries other  than  the  United  States  and  Can- 
ada there  can  be  no  misunderstanding  as 
to  the  meaning  of  the  word  "engineer." 
Only  in  the  English-speaking  portion  of 
North  America  is  its  use  in  a  state  of  con- 
fusion. We  have  succeeded  partially,  though 
not  entirely,  in  acquiring  the  habit  of  using 
the  correct  words  in  connection  with  the 
driving  and  care  of  automobiles.  Why  not 
correct  ourselves  in  other  respects?  Noth- 
ing could  be  more  logical  than  the  forms 
used  in  England,  where  the  civil  engineer 
is  known  by  his  true  name,  the  man  who 
runs  a  locomotive  Is  known  as  an  "engine 
driver,"  and  the  man  who  runs  or  takes 
care  of  a  stationary  engine  is  known  a.*!  ao 
"engineman." 

This  discussion  may  be  considered  as  a 
direct  appeal  to  editors  of  engineering  mag- 
azines and  writers  of  engineering  text- 
books. When  editors  receive  an  article  on 
construction  work  in  which  the  writer  re- 
fers to  the  man  who  runs  the  hoisting  en- 
gine as  the  "engineer,"  they  have  it  in 
their  power  to  use  the  blue-pencil  and  to 
write  in  its  place  the  proper  word,  "engine- 
man."  Editors  have  the  power  to  cross  out 
the  words  "locomotive  engineer"  and  to 
write  in  their  place  the  more  logical  words 
"engine  driver."  In  reviews  of  new  engi- 
neering books  there  is  an  opportunity  to 
call  the  attention  of  the  authors  to  any  im- 
proper use  of  the  word  "engineer"  which 
their  books  may  contain.  In  this  manner 
editors  can  gradually  bring  engineers  them- 
selves into  the  habit  of  using  the  words 
properly.  Then,  and  not  until  then,  can  we 
hope  to  make  any  progress  toward  educat- 
ing the  public. 

[Comment  on  this  subject  will  be  found 
in  the  editorial  columns. — Editor.] 


Exports  to  Argentine  Increase  53  Per 
Cent  in  1915 

The  United  States  ranked  second  in  im- 
ports into  the  Argentine  Republic  in  1915. 
The  total  value  was  about  $54,193,342,  an 
increase  of  53  per  cent  over  1914;  this 
despite  the  fact  that  the  total  imports  of 
the  republic  decreased  16.5  per  cent. 
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Concrete  Balustrades  Enhance 
Appearance  of  Bridges 

Arch    Bridges    in    Toronto    Have    Ornamental 
'Sidewalk  Railings — Molding  and  Fin- 
ishing Methods  Described 
By  L.  N.  EDWARDS 
Railway  and  Bridge  Section,  Department  of 
Works,  Toronto,  Canada 

ONE  of  the  most  important  and  often 
the  most  troublesome  of  the  details  in 
modern  reinforced-concrete  bridge  con- 
struction is  the  sidewalk  railing  or  balus- 
trade. Perhaps  more  than  any  other  single 
part  of  the  bridge,  this  detail  must  be  prop- 
erly ornamental  and  must  please  the  eye  of 
the  casual  observer.     From  his  impression 


dum  bricks  until  the  granite  aggregate  was 
exposed.  The  intermediate  or  web  portion 
was  given  a  rough  finish  by  the  removal  of 
the  surface  with  a  stiff  wire  brush,  thus 
exposing  the  angular  chips  of  granite.  To 
add  to  the  appearance  the  aggregate  was 
composed  of  granite  of  several  colors. 

As  a  precaution  against  the  cracking  of 
the  balustrade  by  the  action  of  temperature 
or  other  deformations,  three  expansion 
joints  were  provided  in  the  balustrade  cap. 
These  joints  were  made  with  four  ply  of  as- 
bestos roofing  felt  and  were  provided  with  a 
copper  dowel  to  give  general  rigidity  to  the 
joint.  This  dowel  was  surrounded  with  two 
ply  of  felt  at  one  end  to  prevent  bonding  in 
the  concrete.  For  the  verticals,  two  asbes- 
tos-felt joints  were  provided,  one  located  at 


to  give  a  smooth  even  finish,  exposing  the 
crushed  granite  aggregate. 

The  balusters,  top  rail  and  electric  light 
pillars  were  molded  and  finished  in  sepa- 
rate units.  The  forms  for  the  balu.strade 
base  were  first  constructed  upon  the  side- 
walk slab  and  after  the  base  had  been 
molded  and  finished,  the  forms  were  built 
for  the  balustrade  posts  and  that  portion 
of  the  posts  below  the  post  caps  was  cast. 
As  soon  as  the  concrete  of  the  latter  had 
taken  a  firm  set  the  balusters  and  caps  were 
assembled  and  the  posts  completed  by  mold- 
ing the  caps  in  place. 

Reinforcement 

The  y2-in.  square  twisted  rods  forming 
the   reinforcing  of  the  balusters   and  ex- 


OLYMPIC    ISLAND    BRIDGE 


CRAWFORD    STREET   BRIDGE 


HOW   THE   CONCRETE    SIDEWALK    RAILINGS   AND   BALUSTERS   ON    TWO  TORONTO  BRIDGES  WERE  TREATED 


of  its  fitness  he  frequently  passes  judgment 
upon  the  beauty  and  strength  of  the  struc- 
ture as  a  whole.  The  two  concrete  balus- 
trades here  described  are  well  adapted  to 
their  purpose,  and  have  shown  no  spalling 
or  cracking  due  to  temperature  changes. 
The  details  used  in  their  construction  are 
rather  unique. 

Olympic  Island  Bridge  Balustrade 

The  Olympic  Island  bridge,  built  in  Island 
Park,  Toronto,  to  connect  Center  Island 
with  Olympic  Island,  consists  of  a  rein- 
forced-concrete  arch  span  having  an  overall 
length  of  84  ft.  The  accompanying  photo- 
graphs show  the  completed  structure  with 
its  concrete  balu.strade. 

The  concrete  used  in  the  balustrade  is 
composed  of  cement  and  granite  chips  in 
the  proportion  of  1 :2V2,  the  coarse  material 
of  the  chips  passing  a  %-in.  sieve,  and  the 
fine  material  serving  as  fine  aggregate.  A 
smooth  surfatfe  finish  of  the  cap  and  base 
was   produced   by   rubbing  with  carborun- 


the  top  surface  of  the  base,  the  other  near 
the  top  of  each  vertical  at  the  springing 
line  of  the  semi-circular  portion  of  the 
openings  between  verticals.  Asbestos  felt 
was  used  for  these  joints  for  the  reason 
that  its  color  closely  corresponds  with  that 
of  the  concrete. 

The  balustrade  above  described  has  been 
in  service  two  years,  and  gives  no  evidence 
of  cracking  in  any  of  its  parts.  It  there- 
fore seems  probable  that  this  quite  common 
defect  has  been,  in  this  case,  entirely  over- 
come. 

Crawford  Street  Bridge  Balustrade 

The  Crawford  Street  bridge  over  Bell- 
woods  Park  consists  of  three  reinforced- 
concrete,  open-spandrel  arches  with  smaller 
approach  arches,  as  shown  in  the  accom- 
panying photograph.  The  sidewalk  balus- 
trade used  upon  this  structure  is  of  concrete 
composed  of  cement  and  granite  chips  in 
the  proportion  of  1 :2.  All  surfaces  were 
ground  by  the  use  of  carborundum  bricks 


tending  about  2  in.  beyond  their  ends 
formed  dowels  which  were  embedded  in 
cement  mortar  in  holes  provided  in  the  caps 
and  bases.  All  balusters  were  formed  in 
lead-lined  wooden  molds  and  all  caps  and 
electric  lighting  pillars  were  formed  in 
wooden  molds.  The  balusters  were  finished 
by  revolving  in  a  lathe  under  a  carborun- 
dum brick.  All  other  portions  of  the  balus- 
trade were  finished  by  hand  rubbing. 

In  order  to  fully  provide  against  possi- 
ble cracking  of  the  balustrade  through  tem- 
perature or  other  deformations,  the  ends  of 
all  caps  and  bases  abut  against  two  ply  of 
asbestos  felt,  thus  preventing  adhesion  be- 
tween the  concrete  forming  the  posts  and 
that  forming  the  caps  and  bases,  and  ren- 
dering each  panel  section  of  the  balustrade 
practically  an  independent  unit. 

The  effectiveness  of  these  provisions  for 
expansion  appear  to  be  proved  by  the  fact 
that  slight  movements  have  been  observed, 
but  no  evidence  of  cracking  or  spalling  has 
developed. 
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TOUR  FLOODS,  ONE   HIGHER  THAN  THE  STAGE  OP  WATER   SHOWN,   DID   NOT   STOP   WORK   ON   PIERS   FOR    NEW    BRIDGE 


Foundations  for  Dayton  Bridge  Finished  in  Four 
Months  Despite  Four  Floods 

Caisson  Piers  for  Pennsylvania  Lines  Bridge  Sunk  Through  Old 
Masonry  and  Timber  Mat  While  Water  Rises  Almost  to  Old  Bridge 


CONTINUING  to  sink  caissons  with  tbi- 
aid  of  gin  poles  and  hoists  mounted  on 
top  of  the  cofferdams  after  the  river  had 
drowned  the  derricks  set  up  for  the  pier 
work  and  had  almost  reached  the  girders  of 
the  temporary  bridge  above,  the  Founda- 
tion Company  completed  two  caisson  piers 
and  practically  finished  two  abutments  con- 
structed in  cofferdam  for  the  new  bridge 
of  the  Pennsylvania  Lines  over  the  Miami 
River  at  Dayton,  Ohio,  in  the  four  months 
between  Dec.  1,  1915,  and  April  1.  Four 
floods,  the  first  three  of  which  occurred 
while  the  piers  were  under  construction  and 
practically  reached  the  top  of  the  old 
bridge  piers,  and  the  last  two  of  which 
flooded  the  abutment  cofferdams,  prevented 
the  completion  of  the  work  in  a  still 
shorter  time. 

Trusses  to  Replace  Deck  Girders 

The  old  bridge,  641  ft.  long,  of  7  deck 
girder  spans,  was  damaged  in  the  flood  of 
March,  1913,  by  the  washing  out  of  pier 
4,  counting  from  the  east  bank,  and  the 
tipping  of  pier  5.  It  was  restored  on  pile 
piers,  and  is  now  to  be  replaced  with  a  3- 
span  truss  bridge  of  slightly  greater 
length.  The  construction  of  the  new  abut- 
ments required  the  demolition  of  the  old, 


which  were  spanned  temporarily  by  girders 
on  pile  bents  placed  by  forces  of  the  rail- 
road company.  The  same  was  done  at  pier 
2,  which  fell  at  the  site  of  the  old  tipped 
pier  5  and  the  pile  pier  which  had  been 
driven  around  it.  Pier  1,  however,  fell  be- 
tween old  piers  2  and  3.  None  of  the  work 
for  carrying  the  double  track  main  line  was 
started  until  after  the  contractor's  forces 
reached  the  site  on  Dec.  1. 

Concrete  Caissons  Employed 

This  left  pier  1  as  the  best  place  to  start 
work.  An  island  was  thrown  up  on  a  sand 
bar,  partly  by  wheeling  from  the  east  bank 
and  partly  by  a  grab  bucket  handled  by  the 
derrick  set  up  on  the  down  stream  side  to 
sink  the  caisson,  and  the  oak  cutting  edge 
erected  on  it.  Timber  framing  for  the  cof- 
ferdams to  surmount  the  caissons,  in  which 
the  pier  shafts  were  built,  went  ahead  while 
the  work  of  building  the  forms,  placing  re- 
inforcing and  concreting  the  working  cham- 
ber was  completed.  Concrete  was  mixed  on 
shore  and  pushed  out  in  buckets  on  flat  cars 
on  a  cantilevered  industrial  track  carried  on 
outriggers  slipped  between  the  ties  of  the 
downstream  track  and  kneebraced  to  the 
lower  flanges  of  the  downstream  line  of 
girders. 


As  the  piers  were  started  at  elevation 
724,  about  a  foot  above  the  average  winter 
stage  of  the  river,  and  sunk  from  26  to  28 
ft.,  and  as  there  was  about  18  ft.  clearance 
between  the  islands  and  the  lower  side  of 
the  old  bridge,  but  two  buildups  of  coffer- 
dam and  one  of  shafting  were  required. 
Sinking  was  started  on  pier  1  Jan.  2,  and 
air  was  taken  off  twenty-seven  days  later, 
after  concreting  the  working  chamber. 

Floods  Delay  Start  of  Second  Pier 

During  this  time  two  floods  had  inter- 
fered with  the  work  of  demolishing  the  old 
masonry  of  the  tilted  pier  5  and  building 
an  island  at  the  site.  Nevertheless,  the 
second  caisson  was  ready  for  air  on  Febru- 
ary 3  and  had  been  sunk  and  sealed  thirty- 
one  days  later.  As  the  old  bridge  did  not 
offer  any  means  of  suspending  this  caisson 
the  old  pier  was  cut  only  to  the  water  level 
before  erecting  the  new  cutting  edge.  It 
was  found  cheaper  and  quicker  to  use  a 
steel  cutting  edge,  and  sink  through  the  old 
masonry  and  the  timber  mat  on  which  it 
rested,  than  to  dredge  out  the  old  pier,  most 
of  which  was  under  the  bridge,  and  refill 
the  site  to  make  an  island. 

On  top  of  the  cofferdams  for  each  of  the 
caissons  was  set  a  hoist  in  addition  to  the 
derrick  set  on  piles  at  each  pier  site.  A  gin 
pole  leaned  over  the  upstream  air  locks  of 
each  pier  handled  dirt  buckets.  At  the  first 
pier  this  rig  was  used  during  high  water  on 
both  locks,  using  both  drums  of  the  hoist. 
The  hoists  and  gin  poles  were  raised  once 
for  each  caisson  when  the  air  locks  were 
raised.     This  was  done  by  the  derricks  on 


TBACK  CANTILEVERED  FROM  GIBDESS  OF  OLD   BRIDGE    USED    FOR    CONCRETE    AND    DIRT    CARS —  RIVER    4    FEET   ABOVE    LOW    WATER 
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the  lower  side  and  by  a  locomotive  crane 
on  the  upstream  side. 

The  excavated  material,  which  was 
gravel,  clay  and  finally  hardpan,  was  used 
for  weight  only  on  pier  1.  On  pier  2  the 
concrete  was  built  up  rapidly  during  sink- 
ing, and  furnished  enough  weight.  The 
dirt  taken  out  with  the  gin  poles  was 
dumped  around  the  piers.  What  did  not 
wash  away  in  the  floods  was  barely  enough 
to  fill  in  around  the  piers  when  the  coffer- 
dam sections  were  unbolted  above  the  work- 
ing chambers  and  pulled  out.  All  the  other 
excavation,  including  that  for  the  abutments 
and  the  weight  removed  before  starting  the 
shaft  of  pier  1,  was  dumped  at  the  ends  of 
the  bridge  and  spread  by  wheeled  scrapers 
on  the  levees,  which  were  being  strength- 
ened at  the  time.  The  narrow  gage  track 
and  dump  cars  were  used  to  transport  the 
dirt  from  the  piers. 

Abutments  Easily  Flooded 

Each  abutment  was  in  the  front  face  of 
the  levee  and  consequently  the  steel  coffer- 
dams for  them  could  not  be  protected  from 
floods.  Both  cofferdams  were  very  wet  even 
at  low  river  stages.  The  west  abutment, 
which  is  founded  on  piles,  was  built  with 
two  derricks.  The  east  abutment  was 
founded  on  hardpan  and  the  work  on  it 
was  handled  by  one  derrick  and  the  crane. 
Both  cofferdams  were  excavated  to  about  18 
ft.  below  the  prevailing  water  level. 

The  time  required  to  complete  the  work 
was  increased  by  the  great  quantity  of  old 
masonry  and  timber  to  be  removed,  which 
ran  the  total  excavation  up  to  more  than 
7000  cu.  yd.,  or  2500  cu.  yd.  in  excess  of  the 
total  new  concrete  work.  The  remaining 
piers,  two  of  which  are  concrete,  stone 
faced,  on  piles,  and  the  rest  of  which  are 
stone  on  timber  mats,  will  not  be  removed 
until  the  new  bridge  is  in  place. 

The  work  has  been  carried  out  for  the 
Pennsylvania  Lines  by  the  Foundation  Com- 
pany under  the  direction  of  John  W.  Doty, 
vice-president ;  M.  L.  Peppard  was  superin- 
tendent and  Sam  Snyder  general  foreman. 
For  the  Pennsylvania  Lines  the  work  was 
in  charge  of  E.  E.  Stetson,  assistant  engi- 
neer, under  W.  C.  Gushing,  chief  engineer 
of  maintenance  of  way.  Southwest  systems. 


Write  to  Geological  Survey  for  Informa- 
tion on  Rocks  and  Minerals 

The  U.  S.  Geological  Survey  answered 
50,000  letters  of  inquiry  last  year  concern- 
ing the  earth's  crust  and  what  it  contains. 
These  letters  asked  not  only  about  the 
geology  of  this  country,  but  also  about  the 
rocks  and  minerals  of  foreign  countries. 
More  and  more  inquiries  for  information 
about  our  mineral  resources  are  coming 
from  South  and  Central  America. 

The  Survey  is  in  close  touch  with  the 
90,000  producers  of  minerals  in  United 
States  and  is  ready  to  answer  questions 
about  the  annual  production  of  70  differ- 
ent minerals  or  mineral  products.  Further- 
more, the  Survey  knows  the  places  in  the 
United  States  where  more  than  425  differ- 
ent minerals  may  be  found,  so  that  it  is  in 
a  position  to  act  as  a  public  agency  in 
bringing  the  mineral  producers  and  con- 
sumers into  touch  with  each  other.  The 
Survey  can  make  simple  mineral  determina- 
tions and  give  information  as  to  the  iden- 
tity and  use  of  minerals  submitted  to  it. 
All  inquiries  should  be  addressed  to  the 
Director,  U.  S.  Geological  Survey. 


Grouting  An  Effective  Remedy  for  Stopping 
Leakage  During  Shaft  Sinking 

Second  Article  in  Series  Describing  How  Difficulties  on  Catskill 
Aqueduct  Shafts  Were  Overcome  by  Injections  of  Cement  and  Sand 

By  JAMES  F.  SANBORN 
Division  Engineer,  Board  of  Water  Supply,  New  York  City 


[In  the  first  of  this  series  of  articles, 
published  last  week,  Mr.  Sanborn  explained 
the  general  principles  which  should  govern 
grouting  operations,  selection  of  equipment, 
and  methods  of  cutting  off  leakage  in  tun- 
nels. The  second  article,  this  week,  recites 
in  detail  the  difficulties  in  shaft-sinking  on 
the  Catskill  aqueduct,  and  how  they  were 
overcome — Editor.  ] 

AT  HIGH  FALLS,  N.  Y.,  a  wet  shaft 
was  sunk  about  500  ft.  for  the  con- 
struction of  the  Catskill  aqueduct.  The 
shaft  was  10  x  22  ft.,  with  the  usual  rect- 
angular timber.  The  strata  penetrated 
were  as  follows:  6  ft.  of  glacial  drift,  260 
ft.  of  Helderberg  limestone;  39  ft.  of  Bin- 
newater  sandstone,  39  ft.  of  High  Falls 
shale  and  134  ft.  of  Shawangunk  grit. 

Immediately  on  the  site  of  the  shaft  a 
shot-drill  hole  4  in.  in  diameter  had  been 
sunk  to  the  Shawangunk  grit  and  a  smaller 
diamond  drill  hole  continued  through  the 
hard  grit  to  the  foot  of  the  shaft.  Water 
under  pressure  was  struck  in  the  Binne- 
water  sandstone,  a  very  fine  grain  rock, 
generally  porous,  with  numerous  open 
seams.  The  High  Falls  shale  is  a  rather 
soft  rock,  much  broken  up  at  the  site  of 
the  shaft,  while  the  Shawangunk  grit  is 
an  exceedingly  hard  and  brittle  white 
quartzite,  intersected  by  numerous  narrow 
seams   bearing  water. 

Large  Leakage  Anticipated 

Pumping  experiments  made  before  sink- 
ing the  shaft  indicated  that  a  great  deal 
of  water  would  be  encountered,  and  the 
contract  made  provisions  for  a  pumping 
plant  having  a  capacity  of  1800  gal.  per 
minute.  The  shaft  was  sunk  through  the 
limestone  without  difficulty.  At  a  depth  of 
80  ft.  water  rushed  in  through  the  4-in. 
bore  hole  at  the  rate  of  600  to  800  gal.  per 
minute  and   the   shaft  was   flooded. 

After  additional  pumps  had  been  in- 
stalled and  the  bottom  of  the  shaft  recov- 
ered, the  bore  hole  was  grouted  through  a 
1-in.  pipe  extending  to  the  conglomerate 
bed,  a  depth  of  about  360  ft.  Before  grout- 
ing, the  shaft  was  allowed  to  fill  up  with 
water  to  equalize  the  pressure  in  order  to 
prevent  the  washing  out  of  the  grout  by 
entering  water.  Sinking  through  the  lime- 
stone was  almost  all  in  tne  dry,  and  ex- 
cavation was  rapidly  advanced. 

At  a  depth  of  215  ft.  water  was  struck 
in  the  Binnewater  sandstone,  and  at  a 
depth  of  260  ft.  the  shaft  was  making  225 
gal.  per  minute.  At  this  depth  an  addi- 
tional flow  of  about  600  gal.  per  minute 
came  in  through  one  of  the  drill  holes  and 
again  flooded  the  shaft.  It  was  slowly 
pumped  out  and  an  attempt  made  to  grout 
the  water-bearing  seams,  but,  owing  to 
breakdowns  of  pumps,  the  shaft  was  again 
twice  flooded.  The  holes  were  drilled 
through  pipes  provided  with  valves, 
swedged  firmly  in  the  rock,  so  that  a  sud- 
den flow  encountered  in  the  drill  hole  might 
be  shut  off.  Leakage  from  the  sides  and 
around  the  pipes  in  the  bottom  of  the  shaft 


amounted  to  450  gal.  per  minute.  After 
three  weeks  of  pumping,  drilling  was  re- 
sumed. 

At  this  time  it  was  discovered  through 
the  evidence  furnished  by  the  drills  that 
for  the  next  8  ft.  the  ground  to  be  exca- 
vated was  extremely  soft  and  porous,  with 
open  seams  of  a  maximum  width  of  8  in. 
The  largest  seam  was  at  one  point  within 
18  in.  of  the  rock  bottom  of  the  shaft,  at 
which  point  the  water  leaked  freely  through 
cracks,  indicating  that  when  the  rock  was 
shot  there  would  be  a  great  inflow  of  water, 
which,  it  was  feared,  could  not  be  handled 
by  the  pumps. 

Six  Grout  Tanks  Used 

Grouting  was  accordingly  undertaken  to 
cut  off  all  water-bearing  seams  in  the  rock. 
Since  the  stratification  was  horizontal  and 
the  bedrock  of  limited  thickness,  it  was 
hoped  that  by  grouting  off  the  seams  the 
water  would  not  follow  the  work  down,  and 
again  appear  at  the  bottom  as  excavation 
progressed.  A  battery  of  six  Canniff  tanks 
was  placed  on  the  surface  and  the  grouting 
carried  on  through  a  2y2-in.  pipe  leading 
down  the  shaft  with  a  2-in.  hose  connected 
at  the  bottom.  The  grout  from  the  first 
holes  leaked  back  into  the  shaft  around  the 
pipes  and  through  seams  in  the  bottom, 
and  it  was  thought  that  a  concrete  blanket 
might  be  necessary  to  make  the  grouting 
successful,  but  on  account  of  the  inward 
leakage  the  difficulty  of  placing  a  water- 
tight layer  of  concrete  would  have  been 
great. 

After  numerous  experiments  ground 
horse  manure  was  injected  with  the  grout, 
finally  clogging  the  openings  and  making 
the  seams  in  the  bottom  fairly  tight.  In 
three  days  2900  bags  of  cement  were 
forced  in  and  the  holes  closed  off.  After 
the  grout  had  set,  additional  holes  were 
drilled  and  struck  water  under  pressure  at 
a  depth  of  14  ft.  These  holes  were  next 
grouted  and  took  60  bags  of  cement. 

100-Ft.  Holes  Grouted 

In  view  of  the  success  of  the  grouting 
it  was  decided  to  put  down  diamond  drill 
holes  to  the  top  of  the  conglomerate,  a 
depth  of  about  100  ft.,  and  attempt  to  grout 
the  ground  to  that  depth.  Six  holes  were 
drilled,  3-in.  in  diameter  for  the  upper  5  ft. 
in  which  pipes  were  secured  and  provided 
with  gate  valves  at  the  top.  Through  these 
valves  three  diamond  drill  holes  1-in.  in 
diameter  and  three  holes  2-in.  in  diameter 
were  sunk.  At  a  depth  of  50  ft.  water  was 
encountered.  After  completion,  the  holes 
were  grouted,  and  took  175  bags  of  ce- 
ment at  a  pressure  of  275  lb.  per  square 
inch. 

After  a  total  delay  of  four  months,  sink- 
ing was  resumed.  In  the  first  15  ft.  exca- 
vated numerous  well  grouted  seams,  with  a 
maximum  width  of  8  in.,  were  passed.  Be- 
low this  point  no  large  flows  of  water  were 
encountered,  but  the  seepage  from  the  sides 
increased.  At  a  depth  of  280  ft.  the  shaft 
was  making  350  gal.  per  minute,  and  at  a 
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depth  of  320  ft.  the  flow  was  considerably 
more  than  600  gal.  per  minute. 

It  is  the  opinion  of  W.  L.  Canniff,  ex- 
pressed to  the  author,  that  many  of  the 
small  leaks  encountered  through  the  ground 
penetrated  by  the  diamond  drill  holes 
might,  perhaps,  have  been  cut  off  by  the 
grouting  if,  instead  of  attempting  to  grout 
the  full  depth  of  the  holes  at  once,  the  holes 
had  been  sunk  20  ft.  and  then  grouted,  be- 
fore again  drilling  another  20  ft.  and  grout- 
ing. However,  as  the  holes  drilled  at  shaft 
4  were  small,  and  were  not  reamed  to  re- 
move cuttings,  there  is  no  certainty  that 
grouting  before  completing  the  drilling 
would  have  been  of  much  advantage. 

During  all  the  work  at  shaft  4,  in  addi- 
tion to  the  troubles  incident  to  pumping 
the  water,  hydrogen  sulphide  gas,  with 
which  the  water  was  strongly  charged, 
made  it  exceedingly  disagreeable  for  the 
men  working  in  the  shaft.  The  gas  caused 
painful  inflammation  of  the  eyes,  necessi- 
tating at  times  the  changing  of  shifts  every 
three  hours.  In  many  cases  the  men  were 
forced  to  leave  the  work  for  several  days. 

Pilot  Drill  Hole  in  Shaft 

At  a  depth  of  320  ft.,  a  considerable  flow 
of  water,  from  a  pump  chamber  excavated 
in  the  side  of  the  shaft  where  the  grout 
had  not  penetrated,  increased  the  total 
pumping  to  a  maximum  of  725  gal.  per 
minute.  Below  this  elevation  a  pilot  drill 
hole  was  kept  well  below  the  bottom  and  all 
seams  were  grouted,  none  of  them  taking 
more  than  50  bags  of  cement.  All  drill  holes 
showing  water  in  any  quantity  were  grout- 
ed with  fairly  good  results  in  cutting  off 
the  leakage. 

In  several  cases  the  nipples  through 
which  the  holes  were  drilled  were  wrapped 
with  flannel  before  being  driven  in,  a  prac- 
tice which  was  common  at  the  Detroit  salt 
shaft,  which  was  sunk  by  the  grouting 
method.  Wooden  wedges,  oakum  and  ce- 
ment were  also  used  for  the  purpose  of  con- 
fining the  grout  pipes.  Horse  manure  was 
added  to  the  grout  in  a  number  of  cases. 

In  grouting  the  holes,  a  weak  grout  was 
used  at  first,  and  the  quantity  of  cement 
was  gradually  increased;  if  the  grout  con- 
tinued to  flow  freely,  sand  was  added,  until 
the  pipe  began  to  clog.  The  grout  injected 
into  the  rock  set  very  slowly  and  seemed 
to  develop  little  strength,  although  serving 
to  seal  up  the  seams.  A  total  of  971  bbl.  of 
cement  was  used  in  the  grouting. 

While  in  this  case  the  grouting  did  not 
serve  to  cut  off  all  the  water,  and  great  ex- 
pense was  necessary  to  keep  the  shaft  dry 
by  pumping,  it  is  felt  by  those  familiar 
with  the  conditions  which  existed  that  the 
sinking  of  the  shaft  was  very  much  ad- 
vanced by  the  grouting  method  employed. 

Shafts  in  New  York  City 

Shaft  4,  on  contract  63,  a  concrete-lined 
shaft  of  the  Catskill  aqueduct  in  New  York 
City,  was  sunk  a  depth  of  240  ft.  in  Ford- 
ham  gneiss,  a  rock  generally  sound  and 
hard.  The  shaft  was  dry  to  a  depth  of  150 
ft.,  when  a  flow  of  150  gal.  of  water  per 
minute  was  encountered  while  drilling.  In 
a  few  hours  the  quantity  diminished  until 
there  was  a  constant  flow  of  50  gal.  per 
minute.  After  pumping  out  the  water 
which  flooded  the  shaft,  the  drill  holes  were 
plugged,  and  the  concrete  shaft  lining  was 
placed  to  within  a  few  feet  of  the  bottom 
of  the  excavation. 

The  drill  holes  were  next  grouted,  using 
neat  cement  in  the  proportion  of  about  15 


lb.  to  each  gallon  of  water,  by  means  of  a 
Canniff  tank  and  air  pressures  from  100  to 
225  lb.  per  square  inch.  In  this  grouting, 
46  bags  of  cement  were  used  and  the  leak- 
age was  completely  cut  off. 

Sinking  was  resumed  without  incident 
until  at  a  depth  of  181  ft.  water  was 
struck  under  a  pressure  of  70  lb.  per  square 
inch.  The  maximum  flow  was  not  de- 
termined, as  the  holes  were  plugged  when 
they  were  drilled,  and  the  flow  from  each 
was  cut  off  by  grouting  as  before.  Pilot 
holes  14  ft.  long  were  then  drilled,  and  all 
struck  water,  in  some  cases  carrying  frag- 
ments of  rock  1-in.  in  diameter.  The  ma- 
terial washed  from  the  drill  holes  indicated 
that  the  water  must  come  from  a  badly  dis- 
integrated seam.  The  14-ft.  holes  were 
grouted,  but  did  not  take  much  cement, 
which  left  a  doubt  as  to  the  sufficiency  of 
the  grouting.  The  shaft,  however,  was  sunk 
5  ft.  without  increase  of  water,  exposing  a 
2-in.   seam  well  filled  with  grout. 

The  bottom  of  the  shaft  was  in  disin- 
tegrated rock  well  grouted.  A  number  of 
16-ft.  holes,  18  in.  apart,  were  drilled 
around  the  rim  of  the  shaft,  and  grouted, 
one  at  a  time,  as  they  were  sunk.  Each 
hole  took  about  2  batches,  except,  those  on 
one  side  of  the  shaft,  which  leaked  at  the 
rate  of  100  gal.  per  minute  and  could  not 
be  made  tight.  This  leakage  was  cared  for 
by  the  pumps,  as  compressed  air  from  the 
powerhouse  was  then  available,  and  no 
more  grouting  was  done.  As  sinking  con- 
tinued there  was  no  further  increase  of 
leakage,  and  sound  rock  was  struck  at  a 
depth  of  200  ft. 

Crushed  Zone  Encountered 

The  water-bearing  ground  penetrated  by 
the  shaft  at  a  depth  of  181  ft.  showed  a 
crushed  zone  of  gneiss  with  a  maximum 
thickness  of  8  ft.  on  one  side,  disintegrated 
below  for  an  additional  depth  of  4  ft.  This 
fault  plane  dipped  south,  and  was  afterward 
struck  in  the  tunnel,  where  the  roof  broke 
high  for  over  100  ft.  and  water  flowed  from 
the  seam.  When  the  tunnel  was  lined  the 
flow  from  the  seam  was  carried  in  pipes 
through  the  concrete,  and  was  successfully 
cut  off  by  grouting  at  a  pressure  of  300  lb. 
per  square  inch.  Several  holes  were  drilled 
into  the  seam  from  the  tunnel  before  the 
concrete  lining  w?is  placed  in  order  to  grout 
it  as  completely  as  possible. 

As  shaft  4  is  a  permanent  waterway 
shaft,  it  was  decided  not  to  depend  entirely 
upon  the  grouting  of  the  surrounding 
ground.  The  thickness  of  the  concrete  shaft 
lining  was  increased  to  an  average  of  29 
in.  for  some  distance  above  and  below  the 
fault,  heavily  reinforced  with  horizontal 
and  vertical  bars. 

Regarding  the  success  of  the  grouting  it 
is  to  be  noted  that  the  disintegrated  ground 
was  found  well  impregnated  with  grout,  but 
the  leakage  was  still  100  gal.  per  minute. 
After  the  shaft  lining  was  placed  and  the 
water-bearing  pipes  grouted,  the  shaft 
made  but  3  gal.  per  minute. 

In  the  seam  first  struck,  at  a  depth  of 
150  ft.,  it  was  found  on  examination  of 
the  rock  after  excavation  that  the  water- 
bearing seam  was  well  filled  with  cement, 
and  the  water  cut  down  from  50  to  15  gal. 
per  minute  at  that  time,  some  of  it  coming 
from  other  parts  of  the  shaft. 

In  the  disintegrated  fault  zone  near  the 
bottom  of  the  shaft,  however,  where  about 
1,000  bags  of  cement  were  injected  through 
many  holes,  there  was  still  an  inflow  of 
100    gal.    per   minute,    although    hard    set 


grout  was  found,  filling  spaces  1  ft.  or  more 
thick,  and  from  that  size  down  to  cracks 
1/16  in.  or  less  in  width.  All  this  was  thick 
grout.  In  this  shaft  more  than  100  holes 
were  drilled  for  the  grouting  operation,  and 
a  great  deal  of  work  was  done  in  an  effort 
to  cut  off  the  water.  Over  a  month  was 
spent  in  the  grouting  work  at  the  lower 
seam. 

From  the  experience  at  this  shaft  it  ap- 
pears that  in  the  first  seam  struck,  which 
was  a  perfectly  definite  opening  almost  all 
in  one  plane,  the  grouting  was  successful 
in  cutting  off  the  water  permanently  after 
a  few  shifts  spent  in  grouting,  but  in  the 
wide  fault  zone  with  its  many  seams,  large 
and  small,  filled  with  soft  and  disintegrated 
gouge,  even  after  the  expenditure  of  much 
time  in  grouting  the  flow  of  water  was  not 
entirely   controlled. 

On  contract  67  of  the  Catskill  aqueduct, 
on  the  lower  east  side  in  New  York  and 
Brooklyn,  grouting  was  used  to  cut  off  wa- 
ter during  excavation  in  four  shafts  sunk 
in  rock.  These  shafts  were  all  lined  with 
concrete  and  made  as  nearly  as  possible 
watertight  by  grouting  the  water-bearing 
seams.  At  all  times  on  this  contract  pipes 
and  valves  were  kept  ready  for  controlling 
the  flow  from  drill  holes  tapping  water  as 
the  sinking  proceeded,  and  grouting  equip- 
ment was  prepared  to  meet  any  such  emer- 
gency. 

If  the  shafts  had  been  lined  with  timber 
and  had  no  grout  been  injected,  it  is  likely 
that  the  trouble  from  water  would  have 
been  very  much  greater  than  it  was. 

Concrete   Blanket   in    Shaft   to   Hold 
Grouting  Pressure 

Shaft  20  was  sunk  in  Fordham  gneiss 
without  much  water.  In  sinking  this  shaft 
a  few  small  flows  of  water  were  encounter- 
ed, which  were  cut  off  without  difficulty  by 
the  concrete  lining,  but  at  a  depth  of  about 
425  ft.  an  inflow  of  30  gal.  per  minute  was 
encountered  in  the  drill  holes  in  the  bottom 
of  the  shaft.  Five  days  afterward  this  wa- 
ter had  been  cut  off  by  the  grouting  meth- 
od, which  was  as  follows:  Long  holes  were 
drilled  in  a  concrete  blanket  2  ft.  thick, 
placed  over  the  rock  before  grouting  was 
started.  Before  the  blanket  had  set  the 
holes  were  drilled  and  another  2-ft.  layer 
of  concrete  was  placed.  After  48  hr.  grout- 
ing was  undertaken  at  a  pressure  of  300  lb. 
per  square  inch  and  the  water  cut  off.  Af- 
ter the  grouting,  this  shaft  was  sunk  with- 
out difficulty  and  very  little  water  was  en- 
countered in  the  seams. 

Shaft  21  was  sunk  in  granodiorite  to  a 
depth  of  750  ft.  below  the  East  River.  The 
rock  was  hard,  seamy  and  rather  wet,  with 
wet  zones  about  every  60  or  80  ft.,  which 
were  grouted  in  every  case  with  consider- 
able success.  At  one  place  a  concrete  blan- 
ket, as  in  the  case  at  shaft  20,  previously 
mentioned,  was  built  over  a  seam  to  hold 
the  grouting  pressure,  and  proved  success- 
ful. The  concrete  lining  was  built  in 
stretches  of  about  50  ft.  as  the  sinking 
progressed  and  the  water  coming  through 
the  lining  was  grouted  off  in  order  to  keep 
the  bottom  as  dry  as  possible. 

Valved  Pipes  Control  Flow 

Shaft  22,  in  Brooklyn,  was  sunk  through 
gneiss  and  granodiorite,  in  rock  carrying 
only  a  few  small  flows  of  water,  except  in 
the  case  to  be  described,  where  water-bear- 
ing seams  were  grouted  through  drill  holes 
sunk  in  the  bottom  of  the  shaft. 

At  El.  —  430  a  flow  estimated     at  over 
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200  gal.  per  minute  was  encountered  in  a 
drill  hole.  A  pipe  carrying  a  valve  was  im- 
mediately driven  into  the  hole,  the  flow 
controlled,  and  other  holes,  5  to  20  ft.  deep, 
were  drilled  to  locate  the  extent  of  the  area 
bearing  water,  which  was  found  on  one 
side  of  the  shaft.  On  account  of  the  great 
number  of  seams  in  the  rock  a  first  at- 
tempt to  grout  was  unsuccessful.  After 
building  a  concrete  blanket  around  two  of 
the  pipes  in  the  wet  portion,  the  water  was 
cut  off  on  a  second  attempt,  using  a  pres- 
sure of  350  lb.  per  square  i».,  only  six  days 
after  the  water  was  first  struck.  Subse- 
quent excavation  showed  that  the  water  was 
all  cut  off,  except  20  gal.  per  minute,  which 
was  eliminated  after  placing  the  concrete 
lining. 

Fine  Seams  Filled  with  Cement 

At  one  of  the  holes  grouted  seams  not 
over  1/16-in.  wide  were  completely  filled 
with  cement.  These  seams  were  sharply 
defined  breaks  in  hard  rock,  and  so  inter- 


Sewage  Filters  Have  Unique 
Distributing  System 

Cast-iron     Troughs     with     Scalloped     Edges 

Spaced  6  Inches  Apart  Cover  Surface 

of  Stone  Filter  at  Pana,  lU. 

SCALLOP-EDGED  cast-iron  troughs  6 
in.  apart  distribute  the  sewage  over  the 
trickling  beds  of  the  new  200,000-gal.  daily 
sewage  treatment  works  at  Pana,  111.  The 
plant  consists  of  a  settling  tank  of  the  dou- 
ble compartment  type,  with  a  detention 
period  of  from  1  to  2  hr.,  automatic  dos- 
ing tanks,  a  trickling  filter,  a  secondary  or 
humus  tank  and  a  sludge-drying  bed,  all 
designed  to  care  for  the  sewage  from  4000 
people.  The  plant  has  just  been  completed 
and  was  described  Jan.  27  in  a  paper  by 
A.  C.  Stanfield  presented  before  the  joint 
meeting  of  the  Illinois  Society  of  Engineers 
and  Surveyors  and  the  Illinois  Section  of 
the  American  Waterworks  Association.  The 
following  notes  are  taken  from  this  paper: 


deep  by  4  in.  wide  at  the  top  and  3  in.  wide 
at  the  bottom.  On  the  outside  of  each  wall 
of  the  trough,  placed  I/2  in.  below  the  top 
edges,  projects  a  ledge  having  a  scalloped 
edge  from  which  the  water  drops  8  in.  to 
the  stone  below.  The  top  edges  of  the  sides 
are  notched  with  triangular  notches  "/a  in. 
deep  and  spaced  1  1/3  in.  apart.  These 
troughs  are  about  6  in.  apart  and  rest  upon 
concrete  beams  supported  by  columns. 

The  openings  to  the  feed  pipes  in  the  bot- 
tom of  the  main  troughs  were  formed  of 
1-in.  galvanized  pipe,  but  these  were  found 
to  be  too  large  and  they  were  reduced  with 
lead  bushings  to  9/16  in.,  giving  a  more 
uniform  distribution  throughout  the  whole 
length  of  the  trough.  The  total  area  of  the 
filter,  less  deductions  for  columns,  is  1  1/3 
ft.  per  capita,  based  on  4000  population  to 
be  served. 

Roof  Over  Plant 

The  tank  and  filter  are  entirely  inclosed 
by  a  reinforced-concrete  building  86.5  x  93 


FACTORY   TYPE   OF   CONCRETE   COVERS   ENTIRE  PLANT 


CAST-IRON       DISTRIBUTORS       HAVE 

SCALLOPED      EDGES      FOR      FEEDING 

SEWAGE   TO   FILTERS 


SMALL     PIPES     UNDER     INFLUENT 

CONDUIT      SUPPLY      DISTRIBUTING 

TROUGHS   NOT   YET   PLACED 


sected  as  to  provide  a  good  op- 
portunity for  circulation  of  the 
grout,  with  the  result  that  the  operation 
was  successful  with  only  a  few  shifts  lost. 

Shaft  24  of  the  City  aqueduct  tunnel  was 
sunk  through  200  ft.  of  granodiorite  and 
gneiss  with  a  sand  cover  100  ft.  deep  below 
water  level.  The  rock  was  blocky,  seamy 
and  more  or  less  crushed.  The  grouting 
reduced  the  shaft  leakage  to  25  gal.  per 
minute.  During  the  next  week  the  leakage 
increased  to  41  gal.  per  minute,  and  on  the 
week  following  to  50  gal.  per  minute,  all 
from  the  seams  which  had  been  grouted. 

Subsequently,  in  the  neighborhood  of  the 
seam  at  El.  — 196,  the  ground  began  to 
scale  badly,  with  danger  to  the  men  work- 
ing below.  The  flow  of  water  increased. 
Both  the  increase  in  leakage  and  the  scaling 
of  the  rock  must  have  been  due  to  an  ac- 
cumulation of  ground  water  head,  follow- 
ing the  sealing  of  seams  by  grouting. 

After  lining  the  shaft  with  concrete,  and 
grouting  off  the  leakage  from  the  pans  and 
pipes,  sinking  was  resumed.  Although  20- 
ft.  pilot  holes  were  drilled  on  each  round 
in  preparation  for  grouting,  no  consider- 
able flows  of  water  were  subsequently  en- 
countered. 

\Next  week — Grouting  tunnel  headings 
in  bad  ground. — Editor.] 


COVERED   TWO-STORY   TANK   FEEDS    FILTER   AT    RIGHT   BEYOND    PARTITION 


The  trickling  filter  is  60  ft.  wide,  90  ft. 
long,  and  7  ft.  deep.  It  is  surrounded  by 
concrete  walls  and  rests  upon  a  concrete 
floor  having  corrugations  to  form  drain 
channels.  The  channels  are  covered  by 
large  stone  to  prevent  the  entrance  of  small 
stone  and  discharge  into  a  larger  drain 
which  has  an  outlet  into  the  secondary  set- 
tling basis.  On  the  floor  of  the  filter  is 
placed  a  layer  of  stone  ranging  in  size  from 
6  to  8  in.  set  on  edge  by  hand,  and  on  top 
of  this  layer  is  51/2  ft.  of  ll^-ft.  to  2-ln. 
stone  and  on  top  of  this  a  final  layer  of  V2 
to  1-in.  stone. 

The  distributing  system  consists  of  five 
main  concrete  troughs  running  from  the 
dosing  tanks  across  the  filter,  each  trough 
supplying  one-fifth  of  the  filter.  These 
troughs  are  reinforced  and  supported  upon 
concrete  piers  resting  on  footings  beneath 
the  floor  of  the  filter,  and  each  trough  is 
provided  with  fifty-six  1-in.  feed  pipes  in 
its  bottom,  spaced  equidistant  along  its  cen- 
ter line.  Each  pipe  has  a  horizontal  tee  on 
the  bottom,  providing  two  openings  into  the 
distributing  trough  beneath.  Immediately 
below  the  feed  pipe  and  running  at  right 
angles  therewith,  are  placed  cast-iron  dis- 
tributing troughs.    These  troughs  are  2  in. 


ft.,  designed  to  furnish  good 
light  and  ventilation,  to  pro- 
tect the  filter  from  low  temperatures, 
and  from  debris  being  deposited  upon 
it.  The  structure  is  fireproof  except  the 
doors  and  windows.  All  windows  are 
protected  by  heavy  wire  screens.  The  outer 
walls  have  a  pebble  dash  finish,  and  the  roof 
slabs  have  a  sidewalk  finish  painted  with 
Weatherwear  paint.  The  Kahn  system  of 
reinforcing  was  used  throughout  and  the 
cast-iron  distributing  troughs  were  fur- 
nished by  the  Paris  Machine  &  Foundry 
Co.,  Paris,  111. 

Including  land,  legal  fees,  engineering 
and  supervision  the  plant  cost  $31,000,  or 
an  average  of  $7.75  per  capita. 

The  W.  S.  Shields  Company  of  Chicago, 
was  the  designing  and  consulting  engineer 
and  Mr.  Stanfield  had  charge  of  construc- 
tion. 

Lincoln  Highway  Completely  Marked 

Since  the  beginning  of  work  in  1914  on 
the  3384  miles  of  Lincoln  Highway  it  is 
estimated  that  $2,250,000  have  been  ex- 
pended. For  all  practical  purposes  the  road 
is  now  completely  marked  from  New  York 
to  San  Francisco.  The  main  part  of  the 
improvements  are  in  New  Jersey,  Pennsyl- 
vania, Ohio  and  California. 
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Meter  and  Pumping  Costs 
in  Detroit 

Theodore  A.  Leisen  Gives  Costs  of  Meter  Set- 
ting and  Testing.  Results  of  Bleach  Appli- 
cation and  Unit  Cost  of  Laying  Pipe 

THE  consumption  of  water  in  Detroit  in 
1915  increased  9.4  per  cent,  but  the  pop- 
ulation increase  was  14  per  cent.  The  aver- 
age daily  consumption  was  162  gal.,  a  re- 
duction in  the  per  capita  rate  of  5.4  per 
cent,  as  compared  with  1914.  However,  the 
reduction  must  not  be  attributed  to  in- 
crease in  the  use  of  meters,  according  to 
Theodore  A.  Leisen,  general  superintendent 
of  the  waterworks  system,  in  the  latest  an- 
nual report,  because  the  increase  in  metered 
services  was  largely  in  the  last  few  months 
■of  the  year — too  late  to  have  an  appreciable 
€flfect  on  the  consumption.  Through  me- 
tered services  passed  44  per  cent  of  the 
total  amount  and  they  furnished  50.6  per 
cent  of  the  revenue.  Deducting  the  water 
used  for  industrial  purposes  the  domestic 
consumption  was  106  gal.  per  capita  daily. 
At  the  peak  hourly  load  June  28,  the  rate 
was  50  per  cent  in  excess  of  the  average. 
The  fire  department  records  indicate  that 
O.04  per  cent  was  used  for  fire  purposes. 

Metering 

During  the  year  a  campaign  for  metering 
all  services  resulted  in  placing  5000  meters 
on  old  services.  A  total  of  15,042  meters 
was  set  and  2913  removed,  making  a  total 


TABLE  1 — Cost  of  Installing  Meters  in  Detroit 

Size           Average  labor  Averagre  Average 

in  Inches        and  cartage  material                  cost 

% $0.76  I5.22V4  $5.98% 

% 0.76  7.82%                     8.68% 

I      0.76  10.15  10.91 

1% 1.69  21.50  21.19 

i      1.69  35.50  87.19 

TABLE  2 — Cost  op  Testing   Meters  In   Detroit. 

Sizes                   Number  Flows —  Average 

in  inches  Full  to                 cost 

6276  1/16  I  0.05% 

4827  1/16                       0.07 

1      830  1/16                       0.08 

IH 99  %                       0.47 

2      77  a                       0.47 

3      36  tt                       2.10 

4      26  U                       8.10 

f      f  %                       2.10 

«      1  «                       S.86 

1«      1  1  18.40 


of  29,180  in  service.  The  cost  of  installing 
and  testing  meters  is  given  in  Tables  1 
and  2. 

Pumping  Station  Records 

The  actual  station  duty  of  all  engines 
was  95,923,000  ft.  lb.  per  100  lb.  of  coal 
burned,  an  increase  of  nearly  8  per  cent 
over  the  previous  year.  The  cost  of  pump- 
ing 1,000,000  gal.  was  $3.12,  22  cents  les.s 
than  the  previous  year.  The  cost  per  1,000,- 


TABLE    3 — Costs  Pbb    Foot  or    Latino  Water 
Mains  in  Detroit,  1916. 

Size  '     Material.  Overhead 

in  inches         etc  Labor  charges  Total 

6 30.57  $0.32  $0.04  $0.93 

8 0.71  0.35  0.04  1.10 

10 0.98  0.58  0.08  1.64 

12 1.27  0.78  0.10  2.15 

1< 2.19  1.40  0.18  3.77 

24 4.20  3.30  0.43  7.93 

3< 6.12  3.93  0.52  10.57 

48 12.63  6.88  0.59  20.40 


000  gal.  raised  100  ft.  is  segregated  as  fol- 
lows: Labor,  $1.24;  fuel,  $1.09;  oil  and 
supplies,  5  cents,  and  miscellaneous,  14 
cents. 

Bleach  at  the  average  rate  of  6  lb.  per 
1,000,000  gal.  resulted  in  the  practical  elim- 
ination of  evidence  of  the  colon  bacillus  in 


the  treated  water.  On  gelatine  at  20  deg. 
C.  the  river  water  count  was  218  per  cubic 
centimeter  and  the  treated  water,  19.  In 
the  river  water  B.  coli  tests  were  positive 
on  20  days  in  1  cu.  cm.  samples  and  on  123 
days  in  10  cu.  cm.  samples.   In  the  treated 


water  the  tests  were  positive  on  1  and  5 
days  respectively  for  1  and  10  cu.  cm. 
samples. 

During  the  year  42.14  miles  of  new 
mains  were  laid  at  the  unit  costs  as  shown 
in  Table  3. 


Shore  End  of  Narrows  Siphon  Built  in  Open 
Trench  Dredged  to  Depth  of  50  Ft. 

steel  Sheeting  of  New  Design,  Driven  by  Special  Traveler,  Encoun- 
ters Riprap  and   Boulders — Six  Divers  Employed  at  One  Time 


DRIVEN  to  grade  and  position  with 
great  accuracy,  the  steel  sheet  piling 
in  the  unusual  trench  for  the  Staten  Island 
end  of  the  Narrows  siphon  of  the  Catskill 
Aqueduct  in  New  York  City  required  some 


MASTER  PILES  DRIVEN  IN  LEADS  ON  CANTILEVERED 
FRAMES 

unexpected  bracing  and  a  good  deal  of 
diving  work  while  it  was  being  dredged 
out.  This  is  thought  to  be  due  neither  to 
the  driving  methods  nor  to  the  design. 
Boulders  and  riprap  encountered  at  con- 
siderable depth  in  driving  a  few  of  the 
bays  forced  the  sheeting  into  the  trench, 
giving  the  arcs  in  these  bays  a  grei  ir 
length  at  the  bottom  than  at  the  top  and 
pulling  apart  one  interlock  in  each  of  them. 
After  timber  frames  had  been  .set  close  to 
the  .sheeting  to  take  the  tension  that  would 
otherwise  have  been  transmitted  to  the 
master  piles  through  the  interlocks  of  the 
sheeting,  the  excavation  was  completed,  the 
.skidway  for  placing  the  pipe  built  by  divers 


and  the  pipe  laying  begun  at  the  shore  end 
of  the  trench,  sliding  the  pipe  down  the  in- 
cline as  outlined  in  the  article  on  page  513 
of  the  Engineering  Record  for  April  15, 
1916. 

Special  Traveler  for  Heavy  Piles 

The  first  master  pile  was  driven  at  the  in- 
shore end  of  the  trench  on  Aug.  13,  1915, 
by  the  special  traveler  shown  in  the  ac- 
companying photograph.  This  traveler 
was  equipped  with  a  78-ft.  boom  and  a  pair 
of  vertical  timber  guides  in  which  each 
master  pile  could  be  set,  and  through 
which  the  hammer  followed  the  pile  as  in 
a  pair  of  leads.  The  piles,  all  of  the  United 
States  type,  were  blocked  from  these  guides 
and  kept  in  a  vertical  position,  none  of 
them  landing  more  than  6  in.  out  of  plumb. 
All  but  one  of  the  master  piles  were  driven 
within  a  fraction  of  an  inch  of  grade. 
Driving  on  this  one  was  stopped  a  few 
inches  high  because  the  pile  had  begun  to 
twist.  Only  one  pile  went  so  far  out  of 
line  as  to  require  pulling  and  redriving. 

The  traveler  was  first  erected  on  false- 
work built  close  to  the  shore  to  avoid  block- 
ing a  private  right  of  way.  When  sixteen 
master  piles  had  been  driven,  the  regular 
traveler  track  was  built  on  them  and  the 
traveler,  which  weighed  48  tons,  was  picked 
up  by  one  of  the  contractor's  big  derrick 
boats,  turned  around  and  set  on  this  track. 
The  traveler  then  finished  driving  the  mas- 
ter piles,  the  last  of  which  were  in  place 
by  Sept.  30,  when  the  guides  were  removed 
from  the  rig. 

Driving  the  Sheeting 

Next  the  sheet  piles  for  the  flared  ends 
of  the  structure  were  set  and  driven  to 
grade  and  the  traveler  began  to  back  up, 
setting  and  driving  the  intermediate  sheet- 
ing as  it  went.  To  increase  the  speed  of 
this  part  of  the  work  a  derrick  boat  began 
at  the  same  time  setting  and  driving  the 
intermediate  sheeting  mid-way  of  the  struc- 
ture, working  from  its  south  side,  and  a 
stiffleg  derrick  was  set  up  at  the  shore  end 
to  handle  and  drive  the  shorter  sheeting 
used  at  that  point.  A  5000-lb.  McKiernan- 
Terry  hammer  was  used  in  driving  some  of 
the  master  piles,  a  7500-lb,  hammer  of  the 
same  make  being  substituted  later.  A  4800- 
Ib.  Hamilton  hammer  was  used  largely  in 
driving  the  intermediate  sheeting. 

Many  Obstructions  Met 

An  old  crib,  brick  footings  and  a  quan- 
tity of  heavy  riprap,  requiring  bla.sting  and 
dredging,  considerably  delayed  the  progress 
of  driving  the  master  piles.  The  progress 
made  aside  from  these  delays  was  a  pair  of 
these  piles  a  day.  The  bottom,  consisting 
of  tightly-packed  sand  and  gravel,  was  not 
favorable  for  driving,  and  some  of  the  mas- 
ter piles  required  fifty  blows  to  the  inch 
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at  the  last,  even  with  the  use  of  two  or 
three  jets  per  pile.  The  character  of  the 
ground  penetrated  is  shown  in  the  accom- 
panying photograph  of  the  lower  end  of  the 
only  master  pile  which  was  pulled.  The 
jets  used  carried  a  pressure  of  100  lb.  at 
the  surface,  and  most  of  them  were  made 
to  2-in.  pipe  or  smaller.  They  were  also 
extensively  used  to  jet  down  the  sheet  piles, 
10  to  15  ft.  of  penetration  being  secured 
with  many  of  these  by  raising  and  drop- 
ping them  and  jetting  before  the  hammer 
was  set  on  them. 

Grab  Buckets  Do  Excavating 

The  sheeting  was  practically  all  driven 
by  Nov.  18,  and  the  work  of  excavating 
and  bracing  the  trench  begun.  The  trav- 
eler was  dismantled,  and  the  trench  exca- 
vated to  grade  by  the  stiffleg  derrick  and  a 
dredge  boat,  using  grab  buckets.  After  ex- 
perimenting with  several  types,  an  extra- 
heavy  Williams  clamshell  was  found  to  be 
far  superior  for  this  work,  according  to  the 
contractors,  a  1^4 -yd.  and  a  2-yd.  bucket 
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Method  of  Hanging  Pipe 
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being  used  throughout.  As  the  excavation 
progressed,  the  cross  struts  were  put  in  by 
divers.  In  addition  to  the  shelf  angles  pro- 
vided for  seating  these  cross  struts,  plates 
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THREE  RIGS  WERE  USED  AT  ONCE  TO  HASTEN  WORK   OF   DRIVING    INTERMEDIATE   SHEETING 


U»  -—  extra  otrut 


ends  of  those  struts  which  supported  sev- 
eral master  piles  that  had  turned  slightly 
in  driving.  This  was  done  by*  having  a 
diver  take  a  template  at  each  of  these 
places  at  the  level  of  the  shelf  angles.  The 
struts  were  then  framed  to  the  templates, 
allowing  for  the  thickness  of  the  plate.  The 
plates  were  bolted  to  the  ends  of  the  struts 
so  that  the  bent  edge  of  each  plate  which 
engaged  the  master  pile  made  an  acute  an- 
gle with  the  face  of  the  plate  which  bore 
against  the  pile.  This  made  it  impossible 
for  the  struts  to  slip  out  sidewise,  and  un- 
necessary to  wedge  them  or  put  any  strain 
on  the  connection  to 
the  seat  angles. 

As  the  excavation 
progressed  it  was 
found  that  in  four  or 
five  days  the  inter- 
lock had  parted  near 
one  of  the  master 
piles.  This  condition 
is  one  which  it  is 
thought  could  not 
be  avoided.  Standard 
pile  sections  60  ft.  long  are  limber,  even 
when  threaded  in  an  arched  sheet.  Boul- 
ders or  large  riprap  stone  were  struck  well 
below  the  surface  in  each  of  these  bays  in 
such  a  way  as  to  deflect  the  sheeting  in  to- 
ward the  trench,  making  the  distance 
along  the  sheeting  from  one  master  pile  to 
the  other  greater  at  the  bottom  than  at  the 
top,  where  the  piles  had  been  threaded.  As 
the  ground  was  very  stiff  and  under  a  good 
pressure  from  material  above,  the  tension 
in  the  arched  sheeting  could  not  possibly 
force  the  ground  aside,  and  something  had 
to  give.  The  gaps  thus  caused  were  closed 
by  driving  two  or  three  sheet  piles  over 
them  inside  the  trench.    This  served  better 


than  driving  them  outside,  where  they 
would  have  struck  some  of  the  obstructions 
that  caused  the  original  break,  and  was 
much  quicker.  To  take  the  tension  which 
should  have  been  transmitted  along  the 
structure  by  the  chain  action  of  the  sheet- 
ing, as  explained  in  the  article  above  re- 
ferred to,  trussed  timber  frames  like  that 
shown  in  the  accompanying  sketch  were 
used.  These  frames  left  the  center  of  the 
trench  unobstructed  and  furnished  a  sup- 
port to  the  extra  sheet  piles  driven  to  cover 
the  holes.  They  were  set  as  the  excavation 
progressed,  and  did  not  greatly  delay  the 


COMPACT  GRAVEL,   SHOWN  ADHERING  TO  ONLY  PILE    YET    PULLED,    MADE    DRIVING   DIFFICULT 


TIMBER    FRAMES    TOOK    TENSION    WHERE    INTERLOCKS    PARTED 


work,  although  a  separate  template  had  to 
be  made  for  each  of  them. 

Placing  the  Skidway 

These  operations  left  the  trench  unob- 
structed for  placing  the  pipe  skidway  ac- 
cording to  the  original  plans.  This  skid- 
way, the  construction  of  which  is  shown  in 
the  accompanying  drawing,  was  placed  by 
the  divers.  The  pipe  laid  in  it  is  being 
handled  by  the  stiffleg  derrick.  As  may  be 
remembered  from  the  drawing  published  in 
the  article  referred  to,  a  long  stretch  of  this 
skidway  at  the  outer  end  is  level.  It  is 
planned  to  hitch  a  heavy  tackle  between  the 
end  of  the  completed  line  and  the  outer  end 
of  the  section  being  laid  in  the  trench,  luff 
the  main  fall  of  a  derrick  boat  through  this 
tackle  and  pull  the  sections  together  as  the 
lengths  of  pipe  are  added  on  shore.  The 
joint  being  used  in  the  line  was  tested  to 
destruction  in  tension  to  determine  the  pos- 
sibility of  pulling  the  pipe  in  this  way,  and 
showed  a  strength  almost  equal  to  that  of 
the  pipe  itself.  If  the  pull  required  be- 
comes excessive,  the  section  of  the  line  in 
the  trench  can  be  dragged  to  place  in 
halves,  and  two  joints  made  under  water. 
On  two  lengths  of  this  pipe  a  long,  tapered 
spigot  has  been  cast  to  facilitate  entering 
the  pipe  at  these  joints. 

When  this  has  been  done  the  skidway, 
which  is  hung  by  bolts  from  the  braces 
above,  will  be  unbolted  by  divers.  The 
struts  below  the  skidway  do  not  rest  on 
shelf  angles,  being  merely  wedged  to  the 
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master  piles.  The  wedges  will  be  knocked 
out  and  these  struts  left  permanently  in  the 
ground  as  a  support  to  the  pipe  line.  The 
trench  will  then  be  backfilled  above  the 
pipe,  and  the  upper  braces  and  their  shelf 
angles  taken  out  as  the  filling  progresses. 
This  will  leave  the  entire  system  of  sheet- 
ing clear  for  pulling  with  inverted  hammers 
and  other  means. 

The  Narrows  siphon  is  being  constructed 
for  the  Board  of  Water  Supply  of  New 
York  City  by  the  Merritt  &  Chapman  Der- 


rick &  Wrecking  Company.  J.  Waldo 
Smith  is  chief  engineer  and  Alfred  D. 
Flinn  deputy  chief  engineer  of  the  Board 
of  Water  Supply,  for  which  Edward  H. 
Hopson  is  resident  engineer  under  John  H. 
Hogan,  division  engineer,  and  Walter  E. 
Spear,  department  engineer.  William  L. 
Chapman  and  Ralph  E.  Chapman  of  the 
contracting  firm  planned  the  construction 
work,  which  was  carried  out  under  the  per- 
sonal direction  of  the  latter  with  Captain 
Tooker  in  charge  of  the  work. 


Various  Aggregates  in  Test  Concrete  Road 

City  of  Philadelphia  Constructs  2-Mile  Pavement  on  Oxford 
Pike  to  Make  Comparison  of  Latest  Theories  and  Practice 


FOR  the  purpose  of  comparing  the  latest 
practice  and  theories  of  concrete  road 
building,  the  city  of  Philadelphia  last  year 
completed  a  test  road  on  Oxford  Pike, 
11.250  ft.  in  length  and  18  ft.  wide.     It  is 


.MAN    ON    MOVABLE    BRIDGE    FLOATS    SURFACE 

subdivided  into  five  principal  sections,  each 
2250  ft.  in  length  and  consisting  of  a  dif- 
ferent composition  of  concrete.  Bituminous 
wearing  surfaces  about  Vi-in.  in  thickness 
were  placed  on  one-half  of  each  section. 
The  following  details  in  regard  to  the  con- 
struction have  been  abstracted  from  the 
annual  report  of  William  H.  Connell,  chief 
engineer  of  the  Philadelphia  Bureau  of 
Highways  and  Street  Cleaning. 

The  construction  was  commenced  on  Oct. 
5,  1914,  and  continued  until  Dec.  4,  when. 


on  account  of  cold  weather,  it  was  sus- 
pended until  March  30,  1915.  The  concrete 
was  completed  on  May  18,  1915,  66  work- 
ing days  being  actually  consumed  on  the 
work.  The  lateness  of  the  season  in  which 
work  was  done  was  not  conducive  to  the 
best  results  and  is  responsible,  in  a  mea.s- 
ure,  for  rather  high  costs.  In  all  cases  when 
the  temperature  was  below  freezing  the 
road  was  covered  with  hay  and  canvas.  The 
bituminous  surfacing  materials  were  ap- 
plied between  August  and  September. 

The  five  principal  sections  were  sub- 
divided into  two  sections,  each  of  which, 
1050  ft.  long,  was  left  covered,  while  the 
remaining  1200  ft.  was  treated  with  four 
different  bituminous  wearing  surfaces,  the 
length  of  each  of  these  treated  portions  be- 
ing 300  ft.  The  materials  employed  for 
the  wearing  surfaces  were  Tarvia,  Ugite, 
asphalt  cut-back  and  Unionite.  The  cross- 
section  of  the  road  was  uniform  throughout 
the  entire  length,  being  18  ft.  in  width  and 
having  a  thickness  of  TVi  in.  at  the  center, 
6y2  in.  at  the  quarter  points  and  5  in.  at 
the  sides,  the  bottom  being  a  flat  plane. 

Built  on  Old  Macadam 

The  pavement  was  built  on  an  old  water- 
bound  macadam  roadway,  which  varied 
from  9  to  18  in.  in  depth  and  which  was 
first  spiked  and  then  scarified,  after  which 
the  macadam  was  removed  to  a  depth  of 
5  in.  below  the  finished  grade.  Then  it  was 
thoroughly  rolled  with  a  10-ton  roller. 

The  concrete  used  was  composed  of  1 
part  cement,  2  parts  fine  aggregate  and  3 
parts  coarse  aggregate.  The  aggregates 
varied  in  the  different  sections.  In  the 
first,  Jersey  gravel  and  whole  pebbles  were 
used;  in  the  second,  sand  and  trap  rock 
pa.ssing  a  IV^-in.  ring  and  retained  on  a 


14-in.  screen;  in  the  third,  trap  rock  grit, 
and  trap  rock  fulfilling  the  same  require- 
ments as  in  the  second;  in  the  fourth,  trap 
rock  grit  and  limestone  of  the  same  size 
requirements  as  in  the  case  of  the  trap 
rock,  and,  in  the  fifth,  sand  and  trap  rock 
grit  mixed  in  equal  proportions  and  trap 
rock.  The  mixing  was  performed  in  a 
Ransome  concrete  mixer  equipped  with  a 
charging  device.  The  surface  of  the  con- 
crete was  finished  with  a  template  cut  to 
the  cross-section  of  the  road  and  then 
floated  with  wooden  floats  from  a  movable 
bridge  built  to  span  the  concrete.  Trans- 
verse joints  were  provided  at  intervals  of 
30  ft.,  and,  with  the  exception  of  10  joints 
which  were  laid  at  an  angle  of  30  deg.,  all 
were  laid  at  right  angles  to  the  roadway. 
Two  types  were  used:  prepared  bituminous 
joints  and  steel  protected  joints. 

The  prepared  bituminous  joints  con- 
sisted of  Vi-in.  prepared  felt,  which  ex- 
tended through  the  entire  thickness  of  the 
concrete.  In  order  to  secure  straight  joints, 
especially  on  the  grades,  and  to  facilitate 


1 

SUBSECTIONS  GIVEN   A   BITUMINOUS   SURFACE 

the  placing  of  the  bituminous  material, 
l^-in.  iron  plates  were  placed  across  the 
road  at  each  joint  with  the  felt  against  it, 
and  when  the  concrete  was  in  place  the 
joint  was  removed. 

The  steel-protected  joints  consisted  of 
plates  21-.  in.  in  depth  and  14  in.  thick, 
which  were  installed  with  a  truss-Con  hold- 
ing device,  which  was  removed  as  soon  as 
the  concrete  was  placed,  Vi-in.  prepared  felt 
extending  through  the  entire  thickness  of 
the  concrete  being  used  between  the  plates. 


OLD    MACADAM     REMOVED    TO    DEPTH    OF    5    INCHES    BEFORE    PLACING 

CONCRETE 


WITH     FEW     EXCEPTIONS     JOINTS     WERE    LAID    AT    RIGHT    ANGLES    TO 

ROADWAY 
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After  sweeping  the  surface  of  the  con- 
crete thoroughly,  1/5  gal.  per  square  yard 
of  Tarvia  B  was  applied  with  a  pressure 
distributor.  After  this  had  thoroughly 
dried,  l^  gal.  per  square  yard  of  Tarvia  A 
was  applied  by  the  same  means,  at  a  tem- 
perature of  250  deg.  and  coviired  with  a 
thin  layer  of  Vlj-in.  clean  trap  rock  chips 
in  the  proportion  of  10  lb.  per  square  yard. 
Three  days  later  a  second  coat  of  Tarvia  A, 
1/4  gal.  to  the  square  yard,  was  applied  with 
a  pressure  distributor,  and  covered  with  a 
thin  layer  of  V2-in.  trap  rock  chips  in  the 
proportion  of  20  lb.  to  the  square  yard. 

In  the  Ugite  section,  after  sweeping  the 
surface  of  the  concrete,  1/10  to  Vs  gal. 
per  square  yard  of  Ugite  A  was  applied 
with  a  pressure  distributor,  and,  after  two 
hours,  covered  with  a  thin  layer  of  '/;-in. 
clean  trap  rock  chips  in  the  same  propor- 
tion as  the  first  treatment  on  the  Tarvia 
section.  The  following  day,  1/3  to  3/10 
gal.  per  square  yard  of  Ugite  3  was  applied 
at  a  temperature  of  250  deg.,  also  by  a 
pressure  distributor  which,  in  turn,  was 
covered  with  a  thin  layer  of  Va-in.  clean 
trap  rock  chips,  20  lb.  per  square  yard. 
The  following  day  the  second  application 
of  Ugite  3,  of  1/3  to  3/10  gal.  per  square 
yard,  was  applied  with  a  pressure  distrib- 
utor and  covered  with  y2-in.  trap  rock 
chips  in  the  same  proportion.  This  appli- 
cation was  rolled  lightly  with  a  5-ton  roller. 

In  the  asphalt  cut-back  treatment  a  paint 
coat  consisting  of  50  per  cent  naphtha  and 
50  per  cent  of  asphalt  having  a  penetration 
of  from  55  to  65,  and  in  an  amount  of  % 
gal.  per  square  yard,  was  applied  with  a 
pressure  distributor.  Twenty-four  hours 
later  an  application  of  1/3  gal.  per  square 
yard  of  asphalt  with  a  penetration  of  from 
70  to  80,  cut-back  with  from  35  to  40  per 
cent  of  naphtha,  was  applied  with  a  pres- 
sure distributor.  After  two  hours  this  was 
covered  with  a  layer  of  trap  rock  chips 
graded  from  Va  to  %  in-,  25  lb.  being  used 
to  the  square  yard,  and  then  thoroughly 
compacted  with  a  5-ton  roller. 

Unionite  was  applied  on  the  day  after 
the  concrete  surface  had  been  thoroughly 
cleaned  and  a  paint  coat  consisting  of  equal 
parts  of  asphalt  with  a  penetration  of  from 
58  to  65,  and  naphtha,  in  an  amount  of  Vs 
gal.  per  square  yard,  had  been  applied.  It 
was  spread  and  rolled  with  a  10-ton  roller, 
the  thickness  of  the  course  being  from  ^ 
to  %  in.  after  rolling.  The  Unionite  con- 
sisted of  specially  prepared  rock  asphalt, 
'4-in.  crushed  stone  and  Unionite  asphaltic 
cement  in  the  proportions  of  471/2  per  cent 
rock  asphalt,  21/2  per  cent  asphaltic  cement 
and  50  per  cent  stone,  previously  coated 
with  asphaltic  cement. 


Treated  Ties  Save  Growing  Trees 

Of  the  3,000,000  crossties  used  every  year 
by  the  Chicago,  Burlington  &  Quincy  Rail- 
road for  replacement  purposes  over  70  per 
cent  are  treated  with  a  preservative.  Ac- 
cording to  J.  H.  Waterman,  superintendent 
of  the  railroad's  wood-preserving  plant  at 
Galesburg,  111.,  the  millions  of  treated  ties 
in  their  tracks  now  last  from  twelve  to 
twenty  years,  whereas  untreated  they  last 
on  an  average  of  eight  years.  In  each  of 
the  twenty  divisions  of  the  Burlington  sys- 
tem there  are  tracks  for  experimental  pur- 
poses containing  26,000  treated  ties  of  dif- 
ferent specie.s,  which  are  all  carefully  in- 
spected at  least  once  a  year  for  the  actual 
results  of  treatment  as  shown  by  the  serv- 
ice test. 


Books  Reviewed 


Irrigation  Practice  and  Engineer- 
ing—Vol.  3 

Author,  B.  A.  Etcheverry,  head  of  department 
of  irrigation.  University  of  California.  Cloth, 
H  X  9  in.:  438  pages;  186  illustrations.  New  York, 
McGraw-Hill  Book  Company,  Inc.     |4  net. 

Reviewed  by  F.  H.  Newell 

Head  of  Civil   Engineering  Department,  University 
of  Illinois,  Urbana. 

The  third  volume  of  this  work  fulfills 
the  promise  of  the  two  preceding  books 
and  rounds  out  a  series  of  much  interest 
and  value,  not  merely  to  the  engineer  but 
to  investors  and  others  concerned  in  irri- 
gation development.  In  this,  the  last  of  the 
series.  Professor  Etcheverry  takes  up  irri- 
gation structures,  including  not  only  those 
in  general  use,  but  also  many  especially 
devised  or  found  necessary  under  differ- 
ent conditions  of  topography  and  climate. 
This  is  probably  the  most  complete  and 
suggestive  collection  of  details  of  such 
works  which  is  to  be  found  in  any  one 
place. 

The  preceding  volumes  are  devoted  to 
fundamental  principles  and  problems,  while 
the  one  under  consideration  deals  with  such 
topics  as  diversion  works,  scouring  sluices, 
main  headgates,  spillways,  road  crossings 
and  measuring  devices.  The  last  named  are 
of  particular  interest,  as  modern  develop- 
ment is  largely  along  the  line  of  securing 
greater  economy  in  the  use  of  water.  This 
can  be  accomplished  only  through  more  com- 
plete records  than  those  of  the  past,  giving 
the  amount  of  water  entering  the  canal, 
flowing  in  its  principal  branches  and  deliv- 
ered to  each  of  the  hundreds  of  thousands 
of  users  taking  water  from  the  system. 

The  book  is  notable  for  the  variety  of  the 
illustrations  and  the  concise,  yet  clear,  de- 
scription of  the  larger  facts  worthy  of  the 
attention-  of  the  engineer. 


Web  of  Steel 

A  novel  by  Cyrus  Townsend  Brady,  and  Cyrus 
Townsend  Brady,  Jr.  Cloth,  336  pages,  illustrated. 
New  York,  Fleming  H.  Revell  Company;  J1.35  net. 

In  "Web  of  Steel"  the  authors  have  se- 
lected the  design  and  sudden  failure  of  a 
great  international  bridge  as  the  main  in- 
cident of  a  tale  in  which  engineering  is 
blended  with  romance.  While  the  Bradys 
disclaim  any  attempt  to  portray  actual 
events,  the  engineer  will  recognize  in  the 
situation  with  which  the  book  deals  un- 
mistakable resemblances  to  certain  phases 
of  the  failure  of  the  Quebec  Bridge  nine 
years  ago.  The  story  centers  about  a  young 
engineer  who,  while  assisting  his  father,  a 
man  of  prominence  in  the  profession,  in 
the  de.4ign  of  the  great  steel  structure,  be- 
comes engaged  to  the  daughter  of  the  presi- 
dent of  the  company  which  is  erecting  the 
bridge.  When  partially  completed  the 
.structure  falls  into  the  river.  The  young 
designing  engineer,  while  in  no  way  re- 
.sponsible,  assumes  the  blame  for  the  acci- 
dent to  protect  his  father's  reputation  and 


disappears,  leaving  his  girl  behind.  She 
finds  him,  after  a  long  quest,  on  a  Western 
irrigation  project  after  he  has  all  but  lost 
his  life  in  a  heroic  effort  to  save  a  dam  from 
being  washed  out  during  a  flood. 

The  first  eight  chapters  of  the  novel  are 
tedious  reading,  but  after  the  authors 
reach  the  dramatic  incident  of  the  bridge 
failure  and  the  consequences  the  story 
moves  rapidly  and  holds  the  reader's  in- 
terest to  the  end. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  en- 
gineers and  contractors  will  be  welcomed 


Architect  vs.  Engineer 

Sir  :  Your  timely  and  able  article  on  page 
406  of  the  March  25  issue  is  of  great  im- 
portance and  will  doubtless  do  much  good. 
It  meets  my  hearty  approval  and  points  the 
proper  way  to  a  broader  and  better  policy 
than  can  possibly  obtain  through  any  license 
scheme  no  matter  how  complete  in  detail  or 
thoroughly  applied. 

No  form  of  legalized  trade  unionism  can 
be  made  of  general  public  interest  though  it 
may  be  made  to  serve  a  measure  of  limited 
private  interest  very  well  at  public  expense. 
Its  mischievous  tendencies  are  of  a  subtle, 
vicious  nature,  apt  to  invite  all  sorts  of 
dangerous  political  complications  and  cor- 
rupt the  whole  body  politic. 

A  broad  democracy  and  free  country  can 
never  thrive  under  the  burdens  of  a  com- 
plete license  system.  No  able  architect  or 
engineer  wants  it  and  no  others  should  be 
given  such  a  dangerous  political  plaything. 
Wm.  Russell  .Smith. 

York,  Pa. 


Sir:  I  was  much  interested  in  your  edi- 
torial in  your  issue  of  March  25  on  "Archi- 
tect vs.  Engineer."  I  am  convinced,  how- 
ever, that  the  author  of  this  editorial,  in 
common  with  most  engineers,  views  the  al- 
leged controversy  between  architects  and 
engineers  from  the  wrong  standpoint. 

There  is  no  conflict  between  the  two  pro- 
fessions, nor  can  there  be  as  such.  Archi- 
tecture is  building  and  even  one  with  the 
most  rudimentary  knowledge  of  the  English 
language  knows  that  when  an  engineer,  or 
for  that  matter,  a  doctor  or  a  lawyer,  de- 
signs and  supervises  the  construction  of  a 
building,  he  is  practicing  architecture.  The 
mere  fact  that  he  may  style  himself  an  en- 
gineer or  otherwise  than  as  an  architect 
has  no  bearing  on  the  case. 

In  my  humble  Opinion,  the  entire  con- 
troversy is  caused  by  the  common  misuse 
of  the  terms.  Each  and  every  building  is 
a  piece  of  architecture  and  may  and  usually 
does  embody  the  work  of  many  sciences  and 
arts.  The  structural  framework  of  the 
building,  its  foundation  and  its  ventilation 
plant  are  as  much  architectural  features  of 
the  building  as  are  the  colors  of  the  frieze. 
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the  outline  of  its  cornice  or  the  colors  of 
the  pigments  used.  Many  engineers  contend 
that  certain  classes  of  commercial  buildings 
should  be  in  charge  of  engineers.  I  have  no 
quarrel  with  them  except  that  I  maintain 
when  they  are  designing  buildings  they  are 
practicing  architecture.  The  man  who  plans 
is  the  architect,  no  matter  what  he  calls 
himself. 

I  am  willing  to  grant  you  this  controversy 
between  architects  and  engineers  in  the 
states  where  architecture  is  controlled  by 
law  is  caused  by  the  fact  that  in  such  states 
no  one  can  style  himself  an  architect  unless 
he  qualifies  under  the  law  as  an  architect. 
In  states  where  there  is  no  legal  restriction 
to  the  use  of  the  title,  whoever  heard  of  any 
man,  whether  engineer  or  contractor,  who 
specialized  in  the  construction  of  buildings 
who  styled  himself  anything  but  an 
architect.  The  term  architect  has  always 
been  and,  without  doubt,  always  will  be, 
used  to  designate  the  men  specializing  in 
the  design  and  supervising  of  the  construc- 
tion of  buildings.  Building  engineering  is 
a  part  of  architecture;  therefore,  how  can 
we  separate  laws  pertaining  to  architectu- 
ral engineering  from  laws  pertaining  to 
the  other  elements  which  go  to  make  up  ar- 
chitecture? 

Personally,  as  an  academic  condition,  I 
do  not  agree  with  your  contention  that  all 
laws  regulating  both  architects  and  en- 
gineers should  be  wiped  off  our  statute 
books.  Nor  do  I  believe  that  you  would  go 
so  far  as  to  argue  that  all  laws  regulating 
the  professions  of  law  and  medicine,  phar- 
macy, dentistry,  etc.,  should  be  wiped  off 
the  statute  books.  In  Illinois,  at  least,  I  be- 
lieve the  universal  opinion  of  those  quali- 
fied to  judge  is  that  the  working  of  the 
architects'  law  during  the  last  19  years  has 
resulted  in  improving  very  materially  the 
professional  standing  of  the  profession  of 
architecture.  The  quality  of  the  work  turned 
out  by  the  profession  is  pronounced  by  able 
judges  to  be  far  superior  to  that  turned  out 
in  communities  where  anyone  may  style 
himself  an  architect  without  any  restric- 
tion whatsoever. 

I  am  convinced  that  if  you  will  corre- 
spond with  the  leading  members  of  the  en- 
gineering profession  who  have  specialized 
in  building  work,  you  will  find  that  a  very 
large  majority  will  agree  with  the  writer's 
contention.  I  think  you  will  also  find  that 
it  is  only  those  engineers  who  are  not  quali- 
fied by  education  and  training  to  pass  the 
elementary  examinations  conducted  by  the 
various  state  boards  of  examiners  of  archi- 
tects, who  are  insisting  that  the  engineers 
should  be  given  equal  rights  with  the  archi- 
tectural profession  to  design  and  supervise 
buildings,  overlooking  absolutely  the  legal 
and  lexographers'  definition  of  terms,  which 
would  style  him  an  architect  whenever  he  so 
acts. 
Chicago,  111.  A  Chicago  Engineer. 


those  in  heavier  foundations.  Since  the 
agents  of  decay  in  wood  are  living  vegetable 
organisms  known  as  fungi,  and  as  these 
require  air,  moisture,  moderate  tempera- 
tures and  food  in  order  to  develop,  it  follows 
that  the  cutting  off  of  the  air  supply  would 
prevent  the  growth  of  decay  organisms. 

Supplementing  the  observations  of  Mr. 
Reidpath,  it  is  reported  that  old  Fort  Ma- 
rion in  St.  Augustine,  Fla.,  was  built  on  a 
pile  foundation,  and  as  this  building  was 
erected  in  the  seventeenth  century  and  no 
failure  due  to  subsidence  of  foundation  has 
been  noted,  it  is  obvious  that  the  piles  must 
have  remained  sound,  since  the  subsoil  is 
not  of  stable  character. 

It  is,  of  course,  well  known  by  engineers 
that  creosoted  piles  should  be  used  where 
exposed  for  part  of  their  length  to  air  or 
water,  and  that  timber  properly  creosoted 
will  resist  decay  almost  indefinitely,  even 
at  the  ground  line,  or  in  teredo  infested  wa- 
ters. As  evidence  of  this  are  recent  reports 
on  timber  piles  in  the  coal  docks  of  the  Le- 
high Valley  Railroad  at  Perth  Ambody,  N. 
J.,  that  are  still  sound  after  30  years'  ser- 
vice, and  marine  piling  in  the  Gulf  of  Mex- 
ico which  has  given  40  years'  service. 
E.  A.  Sterling, 
Manager  National  Lumber  Manufac- 

Chicago,  111.  turers'  Association. 


What  Is  an  Engineer? 

Sir:  Educators  are  proverbially  con- 
servative and  cling  to  those  educational  in- 
struments that  appear  in  the  past  to  have 
been  effective  in  developing  men,  not  only 
in  mind,  but  in  character.  It  appears  to  me 
that  this  spirit  of  conservatism,  although  it 
may  be  a  blind  following  of  tradition,  is  a 
saving  grace  rather  than  a  fault  in  these 
times,  when  so  many  persons  would  like  to 
try  experiments  on  our  young  people. 

Many  of  our  colleges  are  attempting  to 
overcome  a  dissipation  of  the  mental  energy 
of  our  younger  generation,  and  to  confine 
their  energies  to  disciplinary  studies  that 
produce  mental  staying  power,  and  a  power 
of  organized  thought.  Of  course,  this 
process  is  fundamental  to  the  pursuit  of 
any  professional  career. 

Personally  I  think  that  our  modern  tech- 
nical education  is  as  good  an  instrument 
for  this  particular  training  as  the  old  edu- 
cation in  the  humanities. 

I  appreciate  the  fact  that  our  modern 
technical  education  lacks  the  mental  stimu- 
lation that  came  from  the  old  education 
wherein  the  pupil  re-thought  the  thoughts 
of    the    great    intellectual    leaders    of    the 


world.  What  is  there  in  modern  technical 
education  to  replace  the  ancient  classics 
with  their  inspiration,  with  their  discipline 
in  the  accuracy  required  in  composition? 
Where  in  laboratory  work  and  testing  ma- 
terials and  the  study  of  mechanics  will  we 
find  intellectual  food  to  replace  the  reading 
of  Republic  of  Plato?  Where  is  the  equiva- 
lent for  the  breadth  of  view  that  the 
student  of  history  obtained  from  Gibbon? 
Has  any  educational  instrument  of  recent 
times  replaced  the  study  of  formal  logic? 
And  yet  our  modern  technical  education 
does  produce  effective  workers  and  useful 
citizens,  and  I  hope  that  I  shall  never  be 
as  pessimistic  about  the  results  as  my 
honored  colleague.  Professor  Swain. 

It  is,  of  course,  disheartening  to  find  that 
our  seniors  in  technical  colleges  as  a  rule 
have  but  little  intellectual  life.  But,  after 
all,  they  have  been  passing  through  the 
grammar  of  engineering.  It  is  just  as  if  a 
student  in  a  classical  college  should  not  pass 
beyond  grammar  and  composition.  Some 
inspirational  courses  covering  the  lives  of 
the  engineers  and  describing  the  complete 
circumstances  of  some  great  work  of  engi- 
neering, should  be  given.  Many  a  student 
who  has  dropped  engineering  courses  at  the 
end  of  the  sophomore  year  on  account  of 
lack  of  interest,  and  afterward  takes  a  posi- 
tion in  the  field,  realizes  the  fascination  of 
the  work  of  the  engineer. 

With  respect  to  the  results  of  the  in- 
quiry announced  by  Professor  Mann:  I 
am  sure  that  college  students  will  be  glad 
to  hear  the  good  news  that  the  things  they 
take  delight  in,  namely,  the  pursuance  of 
general  college  activities,  what  President 
Wilson  called  "the  side  shows,"  have  a  value 
of  75  per  cent,  whereas  in  the  things  that 
they  don't  care  to  do  and  which  the  pro- 
fessors are  spending  the  greater  part  of 
their  effort  to  force  them  to  do,  there  is  a 
value  of  only  13  per  cent.  These  results  of 
Professor  Mann's  inquiry  seems  to  me  from 
the  standpoint  of  practical  college  adminis- 
tration to  be  fantastical. 

Every  one  knows  that  the  study  of 
mathematics  not  only  gives  proficiency  in 
algebraic  transformation  and  trains  the 
mind  to  the  logic  of  a  mathematical  process, 
but  it  produces  character  as  does  any  hard 
task,  faithfully  pursued. 

I  am  enclosing  a  form  of  estimate  cards 
which  we  have  used  for  a  good  many  years 
in  Purdue  University  to  determine  the  per- 
sonal qualities  of  our  students. 

W.  K.  Hatt, 
Professor  of  Civil  Engineering,  Purdue 
University. 


Do  Wooden  Piles  Fail? 

SlE:  The  conclusion  of  Robert  J.  Reid- 
path &  Son,  in  the  Engineering  Record  of 
March  18,  that  piles  and  wood  in  other 
form,  when  buried  in  the  ground  and  pro- 
tected from  air,  do  not  decay,  is  undoubted- 
ly correct.  Much  depends,  however,  on  the 
character  of  the  ground.  A  light,  sandy 
soil,  for  example,  is  probably  less  of  a  pro- 
tection than  heavy  clay  or  loam.  This  has 
been  noticed  in  the  case  of  telegraph  poles, 
those  set  in  cinder  ballast  being  decayed  to 
a  greater  depth  below  the  ground  line  than 
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HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


IContributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  short,  and  should  he 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Skidding  Bridge  Trusses  in  Verti- 
cal Position  Oflf  Flat  Cars 

By  W.  G.  MILLER 
Indianapolis,  Ind. 

SIX  BRIDGE  trusses  each  63  ft.  long 
were  recently  unloaded  by  the  writer 
from  flat  cars  without  any  of  the  usual 
hoisting  equipment,  spread  apart  on  a  plat- 
form at  the  side  of  the  main  line,  assem- 
bled with  their  floor  beams,  etc.,  and  moved 
into  place  to  form  part  of  a  bridge  over 
the  Big  Raccoon  River  on  the  Central  In- 
diana Railway  near  Bridgeton.  The  three 
spans  to  which  these  trusses  belonged  had 
formerly  been  part  of  a  six-span  bridge  on 
the  Big  Four  Railroad,  which  had  been 
taken  down  and  stored  at  the  Beech  Grove 
shops  of  that  railroad.  The  trusses  were 
loaded  in  two  sets  on  four  cars  with 
three  trusses  side  by  side  on  two  flat  cars. 
The  other  material  for  the  three  spans  was 
loaded  on  two  gondola  cars,  the  entire  load- 
ing time  being  a  day  and  a  half. 

The  only  tools  used  in  unloading  the 
trusses  were  two  crabs,  ten  screw  jacks  and 
the  necessary  tackle  and  timbers.  There 
was  one  train  each  way  during  the  day,  and 
the  unloading  was  arranged  not  to  inter- 
fere with  them.  There  was  a  fill  of  about 
5  ft.  at  the  point  where  the  material  was 
unloaded.  A  platform  made  of  six  string- 
ers spaced  about  10  ft.  apart  was  built 
level  with  the  track,  being  blocked  up  from 
the  ground.  Ties  were  removed  from  the 
track  and  the  ends  of  the  stringers  passed 
under  the  rails.  Two  stringers  were  set 
up,  one  at  each  end  of  this  platform,  as  gin 
poles  in  the  location  shown  in  the  accom- 
panying sketch.  They  were  erected  far 
enough  apart  to  allow  the  trusses  to  pass 
between  them.    The  cars  carrying  the  first 


TEUSSES  UNLOADED  "STANDING  UP"  WITH  SIMPLE 
HOISTING  EQUIPMENT 

load  of  trusses  were  then  spotted  and  skids 
placed  from  the  car  floors  to  the  platform 
and  blocked.  The  two  crabs  were  then 
chained  down  to  the  track,  one  at  each  end 
of  the  railway  cars.  A  line  from  each  crab 
led  over  a  block  at  the  top  of  each  gin  pole. 
These  lines  were  tied  to  two  chain  hitches, 
one  at  each  end  of  the  first  truss  to  be 
unloaded.  Snub  lines  of  2-in.  manila  rope 
were  tied  to  the  top  of  the  truss  and  paid 
out  around  trees  on  the  opposite  side  of  the 


track.  A  small  piece  of  oak  was  set  under 
each  end  of  the  truss  to  form  a  sliding  sur- 
face on  the  skids. 

The  truss  was  jacked  off  the  car  to  the 
skids  and  tilted  over  till  it  made  a  right 
angle  with  the  skids.  The  ropes  on  the 
crabs  and  the  snub  lines  were  slacked  off 
as  the  bottom  of  the  girder  was  pinched 
along  the  skids  with  bars.  Hand  lines  on 
the  side  of  the  truss  next  the  platform  were 
also  used  to  help  slide  it  along. 

Each  of  the  remaining  five  trusses  was 
unloaded  in  the  same  way.     The  stringers. 


Loads  of  Lumber  Transported  by 
Automobile  Without  Build- 
ing Road 

By  GEORGE  W.  RICHARDS 
Cleyeland,  Ohio 

A  READILY-LAID  track  of  4  x  4-in. 
maple  rails  laid  on  tree-trunk  ties  has 
been  used  recently  in  Massachusetts  to  se- 
cure transportation  at  automobile  speed 
from  a  portable  sawmill  operating  in  the 
woods  to  the  nearest  county  road,  a  distance 


MUCH    CHEAPER   THAN    KOAD-BUILDING,   TRACK   ENABLED  AUTO  TO  REPLACE  THREE  TRUCKS 


bracing  and  other  material  was  taken  out 
of  the  gondola  cars  with  the  aid  of  the  gin 
poles  and  crabs.  Each  span  in  turn  was 
assembled  and  riveted  on  the  platform, 
jacked  over  on  to  the  track  and  pulled  out 
to  place  by  a  locomotive.  The  new  bridge 
replaced  a  pile  trestle  containing  one  90-ft. 
girder  span,  which  had  made  trouble  in  pre- 
vious floods  by  catching  drift.  The  work 
was  carried  out  by  the  writer  as  superin- 
tendent of  construction. 


Cut  Vent  Holes  and  Fill  Settles  to 
Firm  Foundation 

AT  VARIOUS  points  the  Coleman-du 
Pont  concrete  road,  in  Delaware,  was 
constructed  over  swamps.  Ordinarily  these 
were  drained  before  the  fill  was  deposited, 
but  in  one  case  the  cost  would  have  been 
prohibitive  so  the  fill  was  made  directly 
on  the  surface  of  the  swamp,  which  floated 
on  several  feet  of  black  muck.  Below  this 
was  a  solid  foundation  of  sand  and  bog  ore. 
It  was  thought  that  the  weight  of  the  em- 
bankment would  carry  it  down  to  this 
stratum,  but  it  did  not.  The  difficulty  was 
surmounted  by  cutting  holes  through  the 
swamp  surface  near  the  toe  of  the  fill.  The 
muck  was  forced  up  through  these  and  the 
solid  earth  settled  down  to  the  firm  foun- 
dation. 


of  2  miles  or  more.  A  second-hand  35-hp. 
automobile  with  flanged  cast-iron  rims 
placed  on  its  wheels  was  used  to  draw  a 
platform  car  on  which  the  lumber  was 
loaded.  The  line  had  a  maximum  grade  of 
about  7  per  cent.  The  ties  were  obtained 
when  the  line  was  cleared,  and  were  laid 
directly  on  the  ground,  being  blocked  up 
only  where  absolutely  necessary.  One  man 
by  spending  about  a  day's  time  a  week 
was  able  to  keep  the  line  in  good  condition. 
There  was  a  turntable  at  each  end  of  the 
line  so  that  the  car  was  always  pulled. 
The  outfit  did  the  work  of  three  two-horse 
teams. 


Motor  Trucks  Operated  on  Long 
Hauls  Over  Bad  Roads  in  West 

By  GEORGE  F.  YOUNG 
Bend,  Ore. 

TRAVELING  over  what  would  be  consid- 
ered in  the  East  bad  roads,  with  3  to 
4-ton  loads  of  through  freight,  automobile 
trucks  are  being  operated  in  this  district 
on  long  hauls  under  conditions  similar  to 
those  affecting  road  transportation  to  re- 
mote construction  work  at  a  cost  of  41  cents 
per  mile.  The  costs  which  are  given  in  the 
accompanying  table  are  for  operating  a 
regular  freight  and  express  line,  but  prac- 
tically all  of  them  except  office  expense  and 
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the  items  for  rebates,  bad  accounts,  etc., 
would  be  the  same  in  hauling  for  construc- 
tion work. 


Cost 

Items                                     Total  cost  per  mile 

Road  expense tl,0S6.28  J0.0383 

Wages  or  drivers 2,335.41  0.0823 

Office  expense. 165.91  0.0058 

Miscellaneous    202.81  0.0071 

Interest    240.00  0.0080 

Depreciation    (2  trucks  allowing 

5-year    life) 1,600.00  0.0564 

Tire  cost 1.812.47  0.0642 

Cylinder  oil 278.06  0.0098 

Other  oil  and  grease. 38.12  0.0013 

Gasoline     2,050.64  0.0723 

Maintenance   (new  parts) 1,327.54  0.046S 

Repairs  in   garages 175.73  0.00.')2 

Supplies,   hardware,   etc 138.59  0.0049 

Rebates,  bad  accounts,  etc 304,61  0.0107 

Total   operating  cost $11,756.17  $0.4131 


These  figures  are  for  a  300-mile  round 
trip  haul  over  rough  country  roads  where 
no  particular  road  work  had  ever  been  done 
aside  from  clearing  away  the  brush  and 
rocks.  The  roads  were  used  for  freighting 
with  narrow-tired  wagons  and  the  ruts 
were  very  bad.  A  total  of  716,592  lb.  of 
freight  were  handled  during  the  time  for 
which  these  costs  are  given,  nearly  all  of 
it  traveling  in  cnc  dirccti:>n.     The  two  :5- 


Although  the  trucks  were  rated  at  3  tons 
capacity,  they  were  rarely  loaded  with  less 
than  6500  lb.  of  freight  in  addition  to  gaso- 
line and  oil  for  the  round  trip.  The  writer 
has  no  costs  on  team  hauling  through  this 
country,  but  the  freighters  formerly  asked 
$30  a  ton  for  this  and  shorter  hauls,  and 
none  of  them  made  any  fortunes. 

Another  firm  operating  one  3-ton  truck 
and  one  lV2-ton  truck  through  this  country 
finds  actual  operating  expenses,  without  al- 
lowing for  depreciation,  to  be  30  cents  per 
mile.  * 


Gas  Mains  Across  Brazos  River 

Welded  and  Lowered  in 

One  Piece 

By  C.  R.  SUTTON 
Indianapolis,  Ind. 

TO  SAVE  pumping  out  a  trench  in  quick- 
sand and  also  to  reduce  the  length  of 
time  falsework  would  have  to  be  maintained 
across  a  very  treacherous  river,  two  10-in. 
gas  mains  were  recently  laid  at  Waco,  Tex., 
by  welding  each  into  a  complete  section  ex- 


is  thought  that  with  the  beveled-end  pipe 
now  manufactured  joint  welds  can  be 
made  in  two-thirds  of  this  time.  Prest-0- 
Lite  dissolved  in  acetylene  was  used  as  a 
fuel  in  the  welding  process.  The  drip 
pockets,  one  of  which  is  shown  in  one  of 
the  photographs,  were  made  by  welding  sec- 
tions of  boiler  plate  together  and  to  the 
pipe. 

As  several  pipe  lengths,  extending  above 
water,  were  welded  to  each  end  of  each  line 
before  lowering,  the  lines  had  to  be 
weighted  to  sink  them  to  the  bottom  of  the 
trench.  This  was  done  by  attaching  pieces 
of  scrap  steel  sheet  piling,  also  cut  up  with 
the  torches.  The  work  was  in  charge  of 
the  Phoenix  Construction  Company  and  was 
carried  out  under  the  direction  of  their 
engineer,  B.  Diem. 


Baclc  Dump  Motor  Truck  Best  for 
Asphalt  Repairs 

THE  BACK  dump  motor  truck  has  been 
found  the  best  adapted  to  distributing 
the  material.s  for  asphalt  paving  repairs  by 
John  P.  Binzen,  engineer  of  maintenance, 


TWO  TEN-INCH   GAS   MAINS  EACH   WELDED   INTO  ONE  PIECE  WERE  LOWERED  TO  PLACE  TO  SAVE  WORKING  TIME  OVER  TREACHEROUS  TEXAS  RIVER 


ton  trucks  made  altogether  in  this  time  a 
little  more  than  28,000  miles.  The  average 
loaded  speed  was  not  more  than  6  or  8 
miles  an  hour,  and  the  roads  would  not  per- 
mit running  the  trucks  light  at  more  than 
12  miles  per  hour.  Hauling  was  continued 
throughout  the  winter  in  heavy  snow,  and 
throughout  wet  weather  in  heavy  soil. 
There  were  numerous  steep  grades,  and  one 
end  of  the  road  was  mostly  sand  and  vol- 
canic ash  which  made  bad  going  in  dry 
weather.  Gasoline  cost  from  26  to  28  cents, 
and  the  drivers  were  paid  at  the  rate  of 
$100  per  month.  It  is  thought  that  be- 
cause the  trucks  had  double  rear  drive 
wheels,  throwing  all  the  load  in  running 
over  the  rutted  parts  of  the  road  on  the  out- 
side tires,  that  the  tire  expense  was  much 
greater  than  would  have  been  the  case  with 
a  single  wheel  of  the  same  gage  as  the 
ordinary  wagon  tire. 


tending  clean  across  the  river  and  lowering 
the  sections  with  tackle.  A  trench  to  ac- 
commodate the  gas  mains  and  also  twelve 
submarine  cables  was  sheeted  and  exca- 
vated about  14  ft.  below  the  river  bottom 
into  a  bed  of  gravel.  The  sheeting  was 
anchored  with  rods  to  piles  driven  above 
and  below  it,  and  no  braces  were  set  across 
the  trench.  This  work  was  done  by  a 
traveler  derrick  run  on  falsework  above  the 
trench.  As  the  river  i.s  subject  to  de- 
structive rises  all  through  the  year,  the 
20-ft.  lengths  of  pipe  were  first  welded  into 
100-ft.  sections  so  that  the  lines  could  be 
connected  up  and  lowered  with  the  least 
possible  handling  over  the  water. 

The  oxy-acetylene  welding  process  was 
employed,  using  Norway  iron  welding  wire 
as  a  filler  and  making  a  butt  weld  with 
plain  pipe  ends.  It  took  about  45  min. 
to  make  each  joint  in  this  way,  though  it 


highways  and  sewers,  of  the  Borough  of 
the  Bronx,  New  York  City.  Power  from 
the  motor  is  used  to  elevate  the  body,  and 
at  the  proper  elevation  the  material  can  be 
pulled  out  by  a  raker  without  the  necessity 
of  having  a  shoveler  on  the  truck.  The 
raker  quickly  learns  to  gage  the  quantity 
that  is  needed,  so  there  is  v-ery  little  waste. 

Heavy  Snowfall  for  March 

Only  once  in  the  last  20  years  has  the 
snowfall  for  March  in  New  York  exceeded 
the  total  of  25.5  in.,  recorded  last  month  by 
the  local  Weather  Bureau.  The  New  York 
record  for  March,  28.5  in.,  was  established 
in  1896.  The  cost  of  this  season's  snow- 
removal  work  in  New  York,  it  is  estimated, 
will  be  nearly  $2,000,000.  The  average  tem- 
perature for  March  and  February  of  this 
year  has  been  27.5  deg.  For  both  months 
the  snowfall  has  aggregated  36.6  in. 
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Will  Call  for  Bids  for  Imme- 
diate Reconstruction  of 
Burned  City 

Destruction     of     Paris,     Tex.,     Affords     Ideal 

Opportunity    for    Modern    City    Planning 

Involving  Expenditure  of  Over  $400,000 

Following  the  almost  complete  destruction 
of  Paris,  Tex.,  by  fire,  noted  in  recent  issuea 
of  this  journal,  the  officials  of  that  city  have 
been  actively  engaged  in  remodeling  the  old 
plans  and  laying  out  parks,  roads  and  fire 
districts  in  such  a  way  as  to  greatly  increase 
the  city's  attractiveness.  W.  H.  Dunn,  city 
planner  and  landscape  architect,  has  been  re- 
tained to  prepare  plans  and  under  his  direc- 
tion the  main  thoroughfares  will  be  made  80 
ft.  wide  instead  of  60  ft.  as  before,  and  all 
other  streets  will  have  a  minimum  width  of 
50  ft.  as  compared  to  the  old  40  ft.  plan. 

About  four  miles  of  new  streets  will  be 
opened  up;  the  square  will  be  parked  and  a 
new  site  between  Nineteenth  and  Twentieth 
and  Sherman  Streets  for  a  market  square  has 
bpen   purchased  by  the  city  for   $26,000. 

Two  plans  have  been  suggested  for  the  new 
civic  center,  one  being  to  rebuild  the  court 
house  and  city  hall  on  blocks  10  and  19  re- 
spectively, park  the  two  intermediate  blocks 
11  and  12  and  build  a  permanent  road  due 
northeast  from  the  center  to  an  existing  road 
outside  the  city.  The  second  plan  suggests 
building  the  city  hall  on  block  15,  parking 
blocks  5  and  180  and  erecting  a  public  library, 
or  some  similar  structure,  at  the  north  end. 

Building  lines  are  being  set  for  all  types 
of  buildings  in  every  part  of  the  city  and 
the  state  fire  insurance  commission  code  has 
been  adopted.  Every  building  within  the 
fire  limits  will  be  required  to  be  practically 
fireproof,  and  special  importance  will  be  laid 
on  the  desirability  of  non-combustible  roofs. 

A  considerable  amount  of  paving  was  badly 
damaged  by  the  fire  and  will  have  to  be  relaid 
and  extensive  areas  of  wood  block  paving  were 
badly  burned.  About  2000  yd.  of  new  wood 
block  paving  will  be  laid  beside  that  necessary 
to  repave  the  damaged  part. 

Bonds  of  amounts  named  have  been  voted 
for  the  following  purposes:  $10,000  for  city 
comfort  station,  $10,000  for  rem.odeling  pres- 
ent sewage  disposal  plant,  $50,000  added  to 
present  funds  for  construction  of  school  houses. 
R.  G.  Taylor  is  city  engineer. 

The  government  has  appropriated  $200,000 
for  the  construction  of  a  new  post  office  build- 
ing, plans  for  which  are  being  made  at  Wash- 
ington, D.  C.  A  new  court  house  will  be 
erected  at  an  approximate  cost  of  $150,000, 
under  the  supervision  of  Sam  Bedford,  county 
auditor.  Bids  on  this  work  will  be  called  for 
about  May  10. 


New  York  Subway  Strike  Settled 
— Union  Recognized 

An  agreement  between  New  York  subway 
contractors  and  the  International  Tunnel  & 
Subway  Constructors  Union  of  America,  en- 
tered into  April  18,  has  settled  the  strike 
called  recently  on  the  New  York  subway  con- 
struction work  and  will,  it  is  hoped,  prevent 
the  occurrence  of  any  future  strike  while  the 
new  system  is  being  finished. 

The  agreement  was  signed  by  a  committee 
representing  all  of  the  contractors  involved 
and  by  the  president  of  the  United  Portable 
&  Hoisting  Engineers,  who  went  out  on  a  sym- 
pathetic strike,  in  addition  to  the  representa- 
tives of  the  new  union.  It  does  not  affect  the 
compressed  air  worker.s,  who  had  gone  out  on 


a  strike  of  their  own  while  negotiations  were 
pending,  but  it  was  expected  that  most  of  the 
subway  work  would  be  reopened  on  full  time 
beginning  with  April  19.  The  wage  increases 
agreed  to  by  the  men,  which  were  considerably 
lower  than  those  asked  for  in  the  beginning, 
are :  Laborers,  $2  for  8  hr. ;  timber  men,  $2.75 
for  8  hr.;  timber  men's  helpers,  $2.20  for  8 
hr.;  concrete  machine  runners,  except  where 
engineers  have  jurisdiction,  $2.50  for  8  hr.; 
wood  form  makers,  $2.75  for  8  hr. 
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SHOWING   HOW  PAKIS,   TEX.,   WILL  BE  REMODELBa) 

Propose  New  Road  to  Divert  Traf- 
fic from  Two  Crossings 

To  divert  traffic  simultanaously  from  two 
grade  crossings  at  Montgomery,  Ala.,  where 
the  same  road  crosses  the  railroad  twice,  the 
Seaboard  Air  Line  Railway  has  made  the  city 
an  offer  to  build  at  its  own  expense  a  con- 
necting road  4500  ft.  long,  at  an  estimated 
cost  of  upward  of  $50,000.  The  road  is  the 
lower  Wetumpka  Road,  which  carries  a  heavy 
traffic.  One  of  the  crossings'  is  over  the  throat 
of  a  yard,  and  several  accidents  have  occurred 
there  in  the  last  two  years.  The  new  road 
would  not  eliminate  the  crossings;  this  would 
be  difficult  because  the  old  road  is  built  up 
almost  solidly  for  half  a  mile.  The  new  route 
would  be  shorter,  however,  and  would  pre- 
sumably take  most  of  the  through  traffic. 

Plans  are  now  being  prepared  in  the  office 
of  the  division  engineer  at  Savannah,  Ga.  The 
proposal  of  the  railroad  includes  the  offer  of 
a  fixed  sum  to  the  city  for  maintenance. 


Nitrate  Plant  Amendment  to  Army 
Bill  Passes  U.  S.  Senate 

The  amendment  to  the  Chamberlain  army 
bill  appropriating  $16,000,000  for  a  govern- 
ment hydroelectric  plant  to  produce  nitrates 
for  fertilizers  and  making  explosives  passed 
the  Senate  April  14,  by  a  vote  of  43  to  22. 

The  action  came  as  the  result  of  an  amend- 
ment by  Senator  Smith,  of  South  Carolina, 
which  i/rovides  for  the  sale  of  Panama  Canal 
bonds  to  raise  the  necessary  $15,000,000.  The 
amendment,  as  noted  in  the  issue  of  the  Engi- 
neering Record  of  April  8,  authorizes  the  Pres- 
ident to  make  available  not  more  than  five 
water  power  sites  for  the  construction  of  ni- 
trate plants. 


Engineers  Selected  For 

Nation- Wide  Inventory  of 

Industrial  Resources 

Naval  Consulting  Board's  Preparedness  Com- 
mittee   Chosen    from    Members    of    Fire 
Professiofis  in  Every  State 

Selected  from  the  membership  of  the  five  na- 
tional engineering  societies — civil,  mechanical, 
electrical,  mining  and  chemical — the  names  of 
the  engineers  who  will  conduct  a  census  of 
the  nation's  industrial  resources,  in  co-opera- 
tion with  the  Naval  Consulting  Board,  were 
made  public  this  week.  Five  men  have  been 
chosen  from  each  state,  one  from  each  of  the 
five  professions,  and  they  will  work  under  the 
general  direction  of  Howard  E.  Coffin,  chair- 
man of  the  committee,  and  W.  S.  Gifford,  chief 
statistician  of  the  American  Telephone  & 
Telegraph  Company,  who  is  acting  as  super- 
vising director  of  the  survey. 

In  making  public  the  names  of  the  commit- 
tee members,  Mr.  Coffin  said:  "The  names 
and  standing  of  these  men  speak  for  them- 
selves. They  have  been  selected  by  their  own 
professional  associates  and  the  only  standard 
has  been  that  of  efficiency  and  integrity. 
They  work  without  pay — indeed,  the  services 
of  many  of  them  could  not  be  bought.  In  my 
judgment  they  form  a  vast,  flexible  organiza- 
tion, the  like  of  which  has  not  been  known  in 
this  or  any  other  country — an  organization, 
moreover,  which  is,  from  top  to  bottom,  abso- 
lutely non-partisan  and  non-political." 
Members  of  Committee 
The  names  of  the  civil  engineer  members 
of  the  committee,  by  states,  follow: 

Alabama — J.  S.  Sewell,  Alabama  Marble 
Company,  Gantt's  Quarry. 

Alaska — R.  J.  Wulzen,  Alaska  Gold  Mines 
Company,  Thane. 

Arizona — J.  B.  Girand,  consulting  engineer, 
Phoenix. 

Arkansas — Charles  H.  Miller,  president, 
Miller  Engineering  Company,  Little  Rock. 

California — Wynn  Meredith,  engineer  with 
Sanderson  &  Porter,  San  Francisco. 

Colorado — H.  S.  Crocker,  consulting  engfi- 
neer,  Denver. 

Connecticut — H.  R.  Buck,  of  Ford,  Buck  & 
Sheldon,  Inc.,  Hartford. 

Delaware — Andrew  Bryson,  Brylgon  Steel 
Casting  Company,  New  Castle. 

District  of  Columbia — C.  B.  Hunt,  engineer 
of  highways,  Washington. 

Florida — L.  R.  McLain,  president,  Florida 
Engineering   Company,   St.   Augustine. 

Georgia — G.  R.  Solomon,  Solomon-Norcross 
Company,    Atlanta. 

Idaho — M.  S.  Parker,  St.  Maries. 
Illinois — R.  W.  Hunt,  president  R.  W.  Hunt 
&  Company,  Chicago. 

Indiana — William  K.  Hatt,  professor  of  civil 
engineering,  Purdue  University,  Lafayette. 

Iowa — George  H.  Boynton,  president.  North- 
ern Gravel  Company,  Muscatine. 

Kansas — D.  H.  Whitmer,  Whitmer  Contract- 
ing Company,  Pittsburgh. 

Kentucky — Richard  Montfort,  consulting  en- 
gineer, L.  &  N.  R.  R.,  Louisville. 

Louisiana — Arsene  Parelliat,  engineer,  Her- 
cules Company,  Ltd.,  New  Orleans. 

Maine — E.  C.  Jordan,  consulting  engineer, 
Portland. 

Maryland — H.  D.  Bush,  Cameg^ie  Steel  Com- 
pany, Baltimore. 

Massachusetts — Fayette  S.  Curtis,  president. 
Old  Colony  Railroad  Company,  Boston. 

Michigan — Gardner  S.  Williams,  consulting 
engineer,  Ann  Arbor.     " 

Minnesota — William  L.  Darling,  chief  en- 
gineer. Northern  Pacific  Railway,  St.  Paul. 
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Mississippi — M.  L.  Lynch,  Jackson. 

Missouri — Daniel  Bontecou,  consulting  en- 
gineer, Kansas  City. 

Montana — Eugene  Carroll,  Wee-president 
and  manager,  Butte  Water  Company,  Butte. 

Nebraska — Elliot  Holbrook,  special  engineer. 
Southern  Pacific  Company,  Omaha. 

Nevada— W.  T.  Gould,  Nevada-California- 
Oregon  Railway,  Reno. 

New  Hampshire — Robert  Fletcher,  director, 
Thayer  School  of  Civil  Engineering,  Dart- 
mouth College,  Hanover. 

New  Jersey — Morris  R.  Sherrerd,  chief  en- 
gineer, Board  of  Street  and  Water  Commis- 
sioners, Newark. 

New  Mexico — O.  H.  B.  Turner,  chief  engi- 
neer, St.  Louis,  Rocky  Mountain  &  Pacific 
Company,  Raton. 

New  York — J.  G.  White,  president,  J.  G. 
White  &  Company,  Inc.,  New  York. 

North  Carolina — J.  L.  Ludlow,  consulting 
engineer,  Winston-Salem. 

North  Dakota — T.  R.  Atkinson,  consulting 
engineer,  Bismarck. 

Ohio — Chester  W.  Lamer,  hydraulic  engi- 
neer, Wellman  -  Seaver  -  Morgan  Company, 
Cleveland. 

Oklahoma — H.  V.  Hinckley,  consulting  en- 
gineer, Oklahoma  City. 

Oregon — George  C.  Mason,  vice-president, 
Hurley-Mason  Company,  Portland. 

Pennsylvania — George  S.  Davison,  president, 
Gulf  Refining  Company,  Pittsburgh. 

Rhode  Island — John  W.  Ellis,  consulting  en- 
gineer, Providence. 

South  Carolina — John  McNeal,  consulting 
engineer,  Columbia. 

South  Dakota — Bruce  C.  Yates,  assistant 
chief  engineer,  Homestake  Mining  Company, 
Lead. 

Tennessee — William  W.  Carson,  professor 
of  civil  engineering.  University  of  Tennessee, 
KnoxviUe. 

Texas — John  B.  Hawley,  consulting  engi- 
neer. Fort  Worth. 

Utah— A.  F.  Parker,  Ogden. 

Vermont — Frank  O.  Sinclair,  consulting  en- 
gineer. Public  Service  Commission,  Burling- 
ton. 

Virginia — E.  T.  D.  Myers,  Jr.,  consulting 
engineer,   Richmond. 

Washington — A.  0.  Powell,  consulting  engi- 
neer, Seattle. 

West  Virginia — ^A.  M.  Scott,  Charleston. 

Wisconsin — D.  W.  Mead,  consulting  engi- 
neer, Madison. 

Wyoming — Edward  Gillette,  Sheridan. 


$750,000  Municipal  Bonds  Voted  in 
New  Mexico  Cities 

Recent  bond  elections  in  cities  of  New  Mex- 
ico have  resulted  in  contemplated  expenditure 
of  over  $750,000  on  city  improvements.  Al- 
bu(querque  will  issue  $400,000  worth  of  bonds 
to  purchase  waterworks  and  $300,000  will  be 
spent  by  the  city  of  Alamog^rdo  for  water, 
light  and  ditch  improvements.  Springer  has 
voted  $37,000  for  improvements  on  water- 
works, while  Las  Cruces  will  spend  $19,000  for 
waterworks  and  sewers. 

Bond  issues  of  $50,000  each  for  waterworks 
and  improvements  were  defeated  in  Gollup  and 
Cimarron. 


$45,000,000  to  Avert  Floods 

A  bill  authorizing  the  expenditure  of 
$45,000,000  for  the  prevention  and  control  of 
floods  on  the  Mississippi  River  and  $5,600,000 
for  the  Sacramento  River' was  reported  to  the 
House  of  Representatives,  April  18,  by  the 
committee  which  has  been  investigating  the 
problem  for  weeks. 

The  measure  provides  that  not  more  than 
$9,000,000  shall  be  expended  on  the  Mississippi 
in  any  one  year  and  that  not  more  than  $1,000,- 
000  shall  be  spent  on  the  Sacramento.  The  ap- 
propriation of  the  Federal  Government  for 
the  latter  project  is  also  made  contingent  on 
the  expenditure  of  an  equal  amount  by  the 
state  of  California. 


New  York  Engineers 

Organize  for  Further 

Military  Training 

Open-Air  Drills,  Week-End  Encampments  and 

Target     Practice     in     Armory     Ranges 

Planned — To  March  as  Body  in 

Preparedness  Parade 

Four  hundred  New  York  engineers  of  those 
who  attended  the  military  lecture  course  organ- 
ized by  the  Military  Engineering  Lectures 
Committee,  who  have  since  been  drilling  in  six 
companies  under  the  instruction  of  officers  of 
the  New  York  National  Guard,  have  formed 
an  executive  committee  to  enlarge  the  scope 
of  the  training  and  to  co-operate  with  the 
lectures  committee  so  as  to  relieve  it  of  the 
detailed  work  necessary  to  this  end.  The  new 
committee  consists  of:     R.  S.  Buck,  engineer 


WEIGHT 

OF  CITY    HALL 

7CX).000  TONS 


O  iSVc'cT    FROI--1    TOAC»<  VlOOC   TO  SOLTlO  OOCK   3TBATA 


THE    NEWSPAPEK    ARTIST    DREAMS 

The  illustration,  which  appeared  in  a  re- 
cent issue  of  a  Philadelphia  newspaper,  is  ex- 
plained by  that  journal  in  the  following  cap- 
tion: 

"So  that  the  reader  may  have  illustrated 
plainly  Just  how  City  Hall  is  affected  by  the 
proposed  tube  and  station  under  the  hall,  the 
artist  has  drawn  from  the  description  of  the 
engineers  the  above  illustration.  It  will  be 
noted  that  the  approximate  weight  of  City 
Hall  building  is  700,000  tons,  which  rests 
upon  foundations  laid  on  the  solid  rock  forma- 
tions found  at  a  depth  of  48  to  64  feet  be- 
low tlie  street  level.  The  tube  rests  upon  its 
own  columns,  which  are  laid  on  the  same  solid 
rock  foundation.  There  is  a  skin  of  earth 
between  the  street  level  and  the  tube  I'oof 
which  approximates  six  feet.  From  the  track 
floor  of  the  tube,  to  the  ceiling  of  the  subway, 
there  is  42  feet  allowed  for  overhead  work, 
which  includes,  of  course,  the  crust  of  con- 
crete which  constitutes  the  roof  of  the  tube. 
Examination  has  shown  that  the  City  Hall 
foundations  are  crumbling  and  that  the  shor- 
ing and  underpinning  provided  to  support  them 
can  be  accomplished  only  with  great  difliculty, 
according  to  the  report  of  the  Mayor's  com- 
mission. It  Is  this  extra  work  which  will  in- 
crease the  cost  of  construction  of  the  City 
Hall  station.  This  increase  Is  estimated  unof- 
flciJiUy  at  100  per  cent  over  the  $1,700,000 
contract  price." 

Engineers  will  be  surprLsed  to  hear  that  a 
700.000  ton  building  can  be  supported  by  a 
beam  of  earth  §  ft.  deep  and  of  300  or  400 
ft.  span.  The  artist  may  have  "drawn"'  from 
something  beside  the  engineers'  description. 


of  maintenance-of-way.  New  York  Railways 
Company,  temporary  chairman;  C.  R.  Hulsart, 
assistant  engineer,  Board  of  Water  Supply, 
temporary  secretary;  Major  W.  H.  Roberts, 
Board  of  Estimate,  temporary  treasurer;  and 
A.  S.  Dwight,  mining  engineer;  D.  A.  Sealey, 
assistant  to  Robert  Ridgway,  Public  Service 
Commission;  A.  Maxwell,  engineer  of  tests. 
New  York  Edison  Company;  K.  G.  Martin 
Mergenthaler  Linotype  Company;  and  H.  D. 
Hammond,  associate  editor.  Engineering  Rec- 
ord. This  committee  will  arrange  for  rifle 
practice  at  the  Twenty-second  and  Seventy- 
first  Regiment  Armories,  and  for  Saturday 
and  Sunday  extended-order  drills  and  field 
work  at  Van  Cortlandt  Park  and  Governor's 
Island,  in  addition  to  the  work  now  being 
done  at  these  armories  on  Tuesday  and  Thurs- 
day evenings.     It  is  expected  that,  when  the 


men  become  more  proficient  in  fundamentals, 
blackboard  lectures  on  military  tactics  will  be 
added. 

An  immediate  work  of  the  committee  will  be 
a  card  index  in  military  form  giving  the 
usual  records,  and  also  the  special  professional 
qualifications,  of  each  man,  to  assist  the  War 
Department  in  assigning  the  men  should  an 
engineer  reserve  be  organized  or  should  a  sud- 
den necessity  arise.  The  organization  will  take 
part  as  a  body  in  the  engineers'  parade  in 
favor  of  military  preparedness,  May  13. 

It  is  the  intention  of  the  committee  to  fur- 
nish, with  the  assistance  of  the  officers  of  the 
regular  army  and  of  the  National  Guard,  all 
the  immediate  facilities  for  military  instruc- 
tion that  can  be  arranged  without  interfering 
with  the  business  duties  of  the  members  of 
the  battalion.  Later  these  men  can  complete 
their  training  by  qualifying  for  an  engineer 
reserve,  if  one  is  organized,  by  attending  the 
Plattsburg  camps  or  by  joining  individually 
organizations  of  the  National  Guard.  Recruits 
to  the  battalion  will  be  welcome,  according  to 
the  committee. 


Illinois    Directors    for    Industrial 
Preparedness  Raise  Funds 

A  fund  of  $25,000  is  to  be  raised  to  cover  the 
expenses  of  the  Illinois  state  directors  of  the 
organization  for  industrial  preparedness  and 
associate  members  of  the  Naval  Consulting 
Board.  The  directors  met  in  the  rooms  of  the 
Western  Society  of  Engineers,  Chicago,  and 
elected  F.  K.  Copeland,  chairman,  and  William 
Hoskins,  secretary,  representing  the  mining  en- 
gineers and  chemists,  respectively.  The  other 
directors  are  Capt.  Robert  W.  Hunt  for  the 
civil  engineers.  Dr.  W.  F.  M.  Goss  for  the  me- 
chanical engineers  and  P.  Junkersfeld  for  the 
electrical  engineers. 

To  meet  the  immediate  requirements  of  the 
board,  the  nucleus  of  a  fund  was  made  by  Cap- 
tain Hunt,  acting  in  his  individual  capacity, 
contributing  $500,  Mr.  Copeland,  on  behalf  of 
the  Sullivan  Machinery  Company,  contributed 
$500,  and  Mr.  Junkersfeld,  on  behalf  of  the 
Commonwealth  Edison  Company,  $500. 

Local  societies,  whose  services  the  chairman 
may  feel  would  be  helpful  to  the  work  of  the 
board,  will  be  asked  to  appoint  committees  for 
consultation  and  co-operation. 


Texas  Takes  Steps  Toward  Correct 
Sewer  Construction 

As  a  result  of  the  passage  of  the  Anti- 
Stream  Pollution  Act  by  a  recent  session  of 
the  Texas  Legislature,  425  cities  are  forced 
to  change  their  sewer  systems.  Of  this  num- 
ber, 130  have  sewerage  systems  at  this  time, 
and  the  majority  are  taking  steps  toward 
complying  with  the  law.  V.  M.  Ehlers,  state 
sanitary  engineer,  recently  made  an  investiga- 
tion and  his  report  shows  that  additions  to 
sewer  systems  will  be  necessary  in  22  towns. 

Another  interesting  development  is  that  en- 
gineers designing  sewer  systems  or  improve- 
ments for  towns  and  cities  in  Texas  will  not 
secure  approval  of  their  plans  unless  they 
show  all  possible  extensions  to  the  sewer, 
whether  then  contemplated  or  not.  This  step 
has  been  found  necessary  by  the  state  sanitary 
engineering  department  in  order  to  protect 
cities  and  towns  from  a  complete  reorganiza- 
tion of  sewer  systems  when  extensions  are 
made  or  from  the  installation  of  pumping 
plants  necessitated  by  failure  to  provide  proper 
levels  for  gravity  flow. 

Idaho  Road  Work  Is  Started 

R.  T.  Hassard,  assistant  state  highway  en- 
gineer, at  Boise,  Idaho,  has  completed  arrange- 
ments for  immediate  commencement  of  work 
on  the  Salmon  River  road,  known  as  the  North 
and  South  Road,  which  is  to  be  part  of  the 
highway  extending  from  Mexico  to  Portland. 
The  work,  which,  it  is  expected,  will  take  three 
years  to  complete,  will  be  done  by  convict 
labor  and  about  40  prisoners  have  already  been 
put  to  work. 
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Fire  at  Nashville,  Tenn.,  Does  Over 
$1,500,000  Damage  to  Buildings 

The  fire  which  recently  destroyed  Nashville, 
Tenn.,  originated  in  a  collection  of  frame 
shanties  on  the  outskirts  of  the  city,  was 
whipped  into  a  terrific  conflag^ration  by  a  50- 
mile-an-hour  wind  and  did  $1,500,000  worth 
of  damage  before  it  smoldered  out.  The  flames 
made  a  clean  sweep  of  buildings,  trees,  fences 
and  all  other  combustible  material  and  even 
the  ground  in  the  path  of  the  fire  was  burned 
to  a  brick  red. 

The  rapidity  with  which  the  fire  spread  can 
be  easily  imagined  when  one  case  i:;  cited.  A 
twelve-room  two-story  frame  house,  the  roof 
of  which  was  of  good  tin,  seemed  to  burst  into 
flame  spontaneously  and  in  14  minutes  it  was 
completely  destroyed. 

Many  of  the  buildings  were  of  good  brick 
construction,  and  had  slate  roofs  and  all  in- 
terior walls  and  partitions  of  brick.  Wood 
was  used  only  for  floors,  joists,  trim,  roof 
trusses  and  window  frames.  This  type  of 
building  did  not  even  act  as  a  retardent. 
Lime-stone  steps,  foundations  and  trim  were 
almost  calcined,  while  Portland  cement  steps, 
porches  and  plastered  surfaces  were  less  dam- 
aged. 

The  fire  has  made  it  much  easier  to  fix  and 
enforce  stringent  construction  rules  and  make 
large  areas  where  all  buildings  must  be  fire- 
proof or  fire-retarding  types.  The  municipal 
building  code,  which  has  been  under  revision 
and  discussion  for  the  past  ninety  days,  has 
not  yet  been  adopted  and  doubtless  will  cause 
many  protests  from  prospective  cheap  build- 
ers. The  board  of  insurance  underwriters  and 
a  committee  from  the  Engineering  Association 
of  the  South  are  acting  in  an  advisory  capac- 
ity in  preparing  the  new  code. 


.south    side    plant    two    blowers    of    the    same 
capacity  will  be  installed. 

The  estimated  cost  of  disposal  plants  and 
pipe  lines  is  $639,000  and  the  operating  cost 
is   given   as  $61,939  per  annum. 


Panama  Canal  Opened  April  15 

After  being  closed  to  traffic  for  nearly  seven 
months  the  Panama  Canal  has  been  cleared 
of  obstructions  and  was  opened  April  15.  A 
vast  amount  of  material  has  been  removed  and 
the  canal  at  the  cut  at  Culebra  has  been  wid- 
ened 300  ft.  for  a  distance  of  '4  mile  and 
dredged  to  a  depth  of  35  ft. 


Plans  Prepared  for  Houston,  Tex., 
Sewage  Disposal  Plant 

E.  E.  Sands,  city  engineer  of  Houston,  Tex., 
has  completed  plans  for  the  installation  of 
sewer  systems  and  disposal  plants  using  the 
activated  sludge  method,  for  which  $1,000,000 
bonds  were  issued.  The  area  required  will  be 
small  and  the  plants  can  be  built  just  above 
the  high  water  level  of  the  channels  along 
which  they  are  located.  The  pumping  heads 
will  be  reduced  to  a  minimum  and  the  con- 
struction cost  plus  the  capitalized  operating 
and  maintenance  expense  will  be  less  than  for 
any   other    method    investigated. 

The  north  side  plant  will  consist  of  four  and 
the  south  side  plant  of  two  units.  Each  unit 
is  capable  of  handling  the  sewage  for  37,100 
people  or  an  average  flow  of  2190  gal.  per 
minute,  or  a  maximum  flow  of  2680  gal.  per 
minute.  The  average  detention  period  in  the 
aerating  tanks  will  be  110  minutes  and  the 
minimum  period  90  minutes. 

The  north  side  plant  has  been  designed  to 
accommodate  an  average  overflow  of  12,600,000 
gal.  per  day  with  a  minimum  flow  of  8,750,000 
gal.  per  day  and  a  maximum  of  15,400,000 
gal.  per  day.  The  south  side  plant  has  been 
designed  to  accommodate  an  average  flow  of 
6,.300,000  gal.  per  day,  a  minimum  of  4,375,000 
gal.  per  day  and  a  maximum  flow  of  7,700,000 
gal.  per  day. 

The  power  hou.se  at  each  disposal  plant  will 
be  equipped  with  high  pressure  blowers.  At 
the  north  side  disposal  plant,  three  blowers 
will  be  installed,  each  capable  of  delivering 
3750  cu.  ft.  of  air  per  minute  measured  under 
a  pressure  of  five  pounds.  Two  of  these  blow- 
ers   will    answer    all    requirements.      At    the 


All    Spans    of    Memphis    Bridge 
Closed  Except  One 

Progress  on  the  erection  of  the  new  Hara- 
han  bridge  over  the  Mississippi  River  at 
Memphis,  Tenn.,  for  the  Arkansas  &  Memphis 
Railway  Bridge  &  Terminal  Company,  has 
proceeded  until  the  superstructure  is  now 
practically  complete,  except  the  semi-supended 
and  cantilever  span  between  piers  3  and  4. 
The  falsework  for  this  span  was  washed  out 
last  December,  as  described  in  the  Engineerr 
ing  Record  of  Jan.  8,  page  62. 

The    accompanying    photographs    show    the 


CANTILEVER   ARMS   AND   SUSPENDED   SPAN — FIXED 
SPAN    ON    LEFT 

appearance  of  the  structure  early  this  month. 
The  418-ft.  suspended  span  and  the  erection 
traveler  are  clearly  seen,  indicating  the  size 
and  nature  of  the  trusses.  The  cantilever  arms 
are  186  ft.  long  and  the  fixed  span  in  the  dis- 
tance (between  piers  2  and  3)  is  621  ft.  long. 
A  general  description  of  the  structure  will  be 
found  in  the  Engineering  Record  of  Nov.  8, 
1913,  page  516.  Ralph  Modjeski,  of  Modjeski 
&  Angler,  consulting  engineers,  of  Chicago, 
designed  the  structure,  which  is  being  fabri- 
cated and  erected  by  the  Pennsylvania  Steel 
Company,  of  Steelton,  Pa. 


Forty-Two  Societies  Repre- 
sented at  Chicago 
Conference 

Second   Convention  on   Engineering   Co-opera- 
tion Discusses  Publicity  of  Engineering, 
Employment  and  Legislation 

A  chance  to  hear  how  the  "other"  engineer- 
ing society  is  effectively  ser\'ing  its  members, 
fulfilling  its  obligations  to  the  public  and 
actually  working  out  its  destiny  were  the  main 
features  of  the  second  conference  of  the  Com- 
mittee on  Engineering  Co-operation,  held  in 
Chicago  April  13  and  14.  Little  action  was  taken 
beyond  asking  a  sub-committee,  with  Prof. 
F.  H.  Newell  as  chairman,  to  bring  in,  at  a 
future  conference,  a  plan  for  promoting  co- 
operation among  engineering  societies  in  mat- 
ters of  general  interest  to  the  engineering 
profession. 

The  preambles  stated  that  existing  agencies 
through  lack  of  proper  correlation  appear  in- 
adequate for  the  solution  of  these  problems 
and  in  order  that  the  resources  of  the  profes- 
sion may  be  made  available  for  the  most  useful 
service  to  the  nation,  state  and  municipality, 
and  that  the  practice  of  engineering  may  be 
rendered  more  efficient  and  less  burdensome 
in  those  places  where  its  development  has  been 
most  difficult;  and  that  it  is  the  sense  of  the 
second  conference  on  engineering  co-operation 
— representing  national,  state  and  local 
societies,  and  comprising  various  branches  of 
engineering — that  these  ends  may  be  attained 
through  a  closer  association  and  co-operation 
of  engineering  societies. 

Twenty  short  papers  on  co-operation  and 
relations  between  national,  state  and  local 
societies  were  presented  at  the  five  sessions. 
In  the  three-minute  talks  on  the  organizations 
they  represented,  delegates  became  quickly  ac- 
quainted with  the  problems  and  successes  of 
forty-two  societies. 

Local     Co-operation     Demands     Inclusive 
Membership 

Willard  Beahan  of  the  Cleveland  branch  of 
the  American  Society  of  Engineers,  believes  In 
close  co-operation  among  the  local  sections  of 
the  national  societies  in  any  one  center.  Meet- 
ings should  not  be  held  separately,  nor  should 
separate  journals  be  published.  Joined,  they 
are  a  more  effective  body  for  civic  betterment. 
Snags  arise  when  any  attempt  is  made  to  co- 
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$10,000,000  Voted  for  Construction 
of  New  York  Highways 

A  bill  appropriating  $10,000,000  for  state 
highway  construction  was  passed  by  the  New 
York  Senate  April  15  and  now  goes  to  the 
Governor   for  approval. 


operate  with  other  cities,  as  under  present 
rules  the  correspondence  must  go  through  the 
home  office,  where  so  much  time  is  lost  and 
tape  unwound  that  interest  is  killed. 

John  Howe  Peyton,  president  of  the  Nash- 
ville section  of  the  Engineers'  Association  of 
the  South,  could  see  no  insuperable  difficulties 
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to  overcome.  "Find  the  right  man  to  take  the 
lead  and  give  him  unlimited  support,"  was  his 
proposal. 

Paul  Hansen  described  an  ideal  plan  for 
state  and  municipal  societies,  whereby  civic 
duties  and  influence  in  matters  of  legislation 
would  register  with  more  force. 

J.  W.  Woermann  of  the  St.  Louis  Engineers' 
Club  outlined  the  rise  and  fall  of  the  disbanded 
Associated  Engineering  Societies  organization, 
and  mentioned  the  four  national  society  sec- 
tions which  are  closely  co-operating  in  St. 
Louis.  The  adoption  of  a  standard  boiler 
specification  is  one  of  their  latest  achieve- 
ments. 

Cleveland  Gets  Publicity 

C.  E.  Drayer,  secretary  of  the  Cleveland 
Engineering  Society,  presented  many  illustra- 
tions of  the  devious  ways  by  which  publicity 
of  engineering  is  obtained  in  newspapers. 
Editors  cannot  keep  real  news  out  of  their 
columns,  and  it  is  simply  up  to  the  engineering 
societies  to  pick,  or  develop,  a  man  who  knows 
news  when  he  sees  it. 

The  Cleveland  engineers  are  planning  an 
initial  copy  of  a  popular,  profusely  illustrated 
engineering  magazine  modeled  after  the 
tWational  Geographic  Magazine.  Other  so- 
cieties and  individuals  having  interesting 
photographs  are  asked  to  join  in  the  effort  to 
produce  such  a  journal. 

Minnesota  Has  Found  the  Way 

George  H.  Herrold,  president  of  the  Civil 
Engineers'  Society  of  St.  Paul,  told  the  story 
of  the  latest  example  of  local  co-operation. 
He  stated  that  the  first  thing  was  to  get  en- 
gineers acquainted  with  the  Minnesota  Joint 
Engineering  Board.  They  found  the  weekly 
lunch  was  the  best  means,  but  at  first  men  did 
not  even  want  to  eat  together.  They  appor- 
tioned the  list  among  those  most  interested 
with  poor  results,  and  finally,  by  getting 
young  ladies  to  do  the  telephoning,  the 
luncheon  attendance  was  increased  to  fifty 
engineers.  They  feed  the  speaker  first,  and 
he  talks  while  the  remainder  eat.  In  the 
summer  inspection  visits,  automobile  trips 
and  even  house  parties  have  resulted  in  making 
the  "engineer  become  a  little  more  human." 

H.  J.  Burt,  chairman  of  the  committee  on 
legislation  of  the  Western  Society  of  En- 
£:ineers,  which  obtained  the  Illinois  structural 
engineers'  license  law,  outlined  the  duties  of 
the  engineering  society  in  legislative  matters. 

CoBtractors  Want  Concerted  Action 

"The  Engineer  and  the  Contractor"  was  the 
subject  of  a  talk  by  DeWitt  V.  Moore,  who 
represented  the  American  Society  of  Engineer- 
ing Contractors,  which  association  was  organ- 
ized to  get  co-operation  of  all  interests  con- 
wmed  in  completing  a  structure.  He  also 
discussed  the  proper  way  to  handle  a  society 
publication  and  mentioned  that  his  organiza- 
tion had  turned  over  the  publication  of  its 
journal  to  outside  parties.  A  joint  committee 
toV^'><^i'd'2c  specification  clauses  was  of  the 
g;reatest  moment,  in  his  opinion. 

"Employment  of  the  Engineer"  was  the  topic 
assigned  to  Arthur  Kneisel,  secretary  of  the 
American  Association  of  Engineers.  In  his 
opinion,  it  is  rank  foolishness  to  talk  profes- 
sional ethics  to  the  man  whose  family  is  suffer- 
ing for  the,  lack  of  necessities  of  life.  The 
object  of  the  association  is  to  raise  the  stand- 
ards of  ethics  of  the  profession,  he  said,  but 
since  it  could  not  talk  ethics  to  the  hungry 
man  it  proceeded  to  feed  him  and  put  him  in 
touch  with  work.  '.About  2.50  men  have  been 
served  in  six  months,  at  aii  estimated  total 
saving  to  them  rtf-  $7,500.  Twenty  branch 
service  clearing-house  offices  are  contemplated 
when  the  membership  will  warrant  the  ex- 
pense. 

The  co-operation  of  the  St.  Louis  Eng^i- 
neers'  Club  for  handling  this  function  in  St. 
Louis  is  under  contemplation  and  any  method 
which  experience  and  wisdom  may  suggest 
will  be  gladly  entered  into  with  any  other 
organizations,  said  Mr.  Kneisel. 


Stone  Pavement  in  Rochester  Un- 
dermined by  Flood 

Maximum  high  water  in  the  Genesee  Klver 
at  Rochester,  N.  Y.,  recently  caused  the  col- 
lapse of  12  sq.  yd.  of  the  Medina  block  stone 
pavement,  with  its  concrete  base,  at  a  point  a 
little  south  of  the  car  track  and  west  of  the 
Main  Street  bridge,  which  was  indicated  on  a 
map  on  page  477  of  the  issue  of  April  8.  The 
pavement  caved  in  to  a  depth  of  10  ft.,  as 
shown  in  the  illustration. 

The  washout  was  apparently  due  to  the  ex- 
istence of  an  abandoned  stone  sewer  3  ft.  9  in. 
wide  and  5  ft.  3  in.  high,  which  was  con- 
structed in  1832  and  superseded  in  1863. 

The  water  from  the  river,  which  at  the  time 
stood  about  5  ft.  above  the  top  of  this  sewer, 
entered  it  either  through,  or  under,  the  present 
bridge  abutment,  or  between  the  present  and 
a  former  buried  bridge  abutment. 


Civilians  Who  Worked  on  Panama 
Canal  Want  Bonuses 

Approximately  6000  men  who  helped  build 
the  Panama  Canal  are  reported  to  have  organ- 
ized to  support  a  bill  in  Congress  which  will 
provide  for  recognition  of  civilians  employed  in 
building  the  Canal  in  some  manner  commen- 
surate with  Congressional  recognition  of  army, 
navy  and  public  health  officers. 

According  to  the  statement  issued  by  the 
Panama  Canal  Employees'  Association,  civil- 
ians were  unjustly  ignored  when  bonuses  were 
distributed  by  Congress.  C.  O.  Simmons,  chair- 
man of  the  committee  representing  the  asso- 
ciation, is  quoted  in  the  statement  as  indorsing 
the  bill,  which  asks  for  the  appropriation  of 
$9,000,000  to  be  applied  as  bonuses  for  the 
civilian  employees. 

Major-Gen.  Goethals  is  said  to  be  in  favor  of 
the  movement. 


SHOWING  THE  COLLAPSE  OF  PAVEMENT   IN   ROCHESTER,   N.   Y. 


The  water  broke  through  an  old  egg-shaped 
sewer  1  ft.  9  in.  x  2  ft.  6  in.  and  entered  an 
existing  sewer  manhole  west  of  the  bridge 
18  ft.  below  the  surface.  Flooding  of  cellars 
might  have  resulted  had  not  the  new  sewer 
tunnel,  8  ft.  square  and  40  ft.  below  the  sur- 
face, been  sufficiently  completed  so  that  con- 
nections with  the  existing  sewer  were  made. 
The  only  inconvenience  occasioned  has  been 
the  closing  of  Main  Street  to  street  car  traffic, 
during  which  time  the  local  trolley  company 
has  taken  occasion  to  renew  its  tracks  in  this 
locality.  An  investigation  of  the  river  end 
of  the  abandoned  sewer  will  be  made  when 
the  water  IcJwers. 

The  information  and  photograph  were  sup- 
plied by  John  F.  Skinner,  principal  assistant 
engineer  of  Rochester. 


OflFer  Prizes  for  Pictures  of  Good 
or  Bad  Roads 

For  the  purpose  of  establishing  in  Wash- 
ington a  national  exhibit  on  good  roads  prob- 
lems, prizes  to  the  amount  of  $2,600  have  been 
offered  by  the  National  Highways  Association 
for  pictures  of  good  and  bad  roads.  The  con- 
test will  close  at  noon  Nov.  7. 

There  will  be  166  prizes  in  all  ranging  from 
$500  down  to  $5.  Competitors  may  submit  as 
many  photographs  as  they  desire  and  will  not 
be  limited  to  one  prize,  each  picture  being 
judged  upon  its  own  merits  regardless  of  the 
person  from  whom  it  came.  The  judges  of  the 
contest  are  Theodore  Roosevelt,  Ida  M.  Tar- 
bell  and  Mark  Sullivan.  The  money  was  sub- 
scribed by  Gen.  T.  Coleman  du  Pont  and 
Charles  H.  Davis,  president  of  the  association. 


Texas  Engineers  Will  Fight  Cam- 
eron Septic  Tank  Company 

Prominent  engineers  in  Texas  are  opposing 
the  contentions  of  the  Cameron  Septic  Tank 
Company  that  royalties  are  due  them  on  proc- 
esses used  by  disposal  plants  in  75  towns  in 
that  state.  The  state  sanitary  engineering 
department  has  been  urged  by  many  of  the 
municipal  officials  to  form  an  organization  for 
defense  of  the  claims  made  against  their  re- 
spective cities  and  towns. 

The  alleged  royalties  will,  it  is  believed,  in- 
fluence the  progress  in  sewage  disposal  mat- 
ters in  that  state.  V.  M.  Ehlers,  state  sanitary 
engineer,  has  requested  a  number  of  the  promi- 
nent engineers  of  Texas  to  advise  him  as  to 
their  position  in  the  matter,  predicated  on  arti- 
cles that  have  appeared  recently  in  engineer- 
ing papers. 

His  answers  have  always  been  against  the 
allegations  of  the  Cameron  Septic  Tank  Com- 
pany. 


Mohansic   Water  Bill  Passed   by 
New  York  Senate 

At  the  April  17  session  of  the  New  York 
innate  the  Mohansic  bill,  providing  for  a 
commission  of  three  to  negotiate  the  removal 
of  the  Mohansic  State  Hospital  for  the  Insane 
and  the  New  York  State  Training  School  for 
Boys  from  the  Croton  watershed,  was  passed 
by  a  vote  of  30  to  10. 

Senator  Wagner's  amendment,  which  would 
give  positive  assurance  of  the  removal  of  the 
institutions  from  the  Croton  watershed,  was 
killed. 


April  22,  1916 


ENGINEERING     RECORD 


563 


Civil  Engineers  Discuss  Local 
Section  Co-operation 

Officers   of   Other   National   Bodies   as   Guests 

Give    Experiences    of    Their    Societies 

with    Branch   Organization 

Co-operation  between  national  engineering 
societies  and  their  local  branches,  and  between 
these  local  branches  and  local  engineering 
societies  or  clubs  was  the  theme  that  officers 
of  the  other  national  societies  were  invited  to 
discuss  at  the  meeting  of  the  American  Society 
of  Civil  Engineers  in  New  York,  April  19.  W. 
L.  Saunders,  past  president  of  the  American 
Institute  of  Mining  Engineers;  Paul  M.  Lin- 
coln, past  president  of  the  American  Institute 
of  Electrical  Engineers,  and  D.  S.  Jacobus, 
president  of  the  American  Society  of  Me- 
chanical Engineers  were  the  guests  of  honor. 
The  president  of  the  American  Society  of  Civil 
Engineers,  Dr.  E.  L.  Corthell,  was  prevented 
by  illness  from  attending. 

Dr.  Corthell  dictated  a  letter,  however,  in 
which  he  outlined  the  form  of  organization 
he  deemed  necessary  to  knit  the  whole  profes- 
sion together.  First,  there  should  be  a  confer- 
ence committee  of  the  national  societies  and 
then  local  joint  committees  in  each  large  cen- 
ter of  population.  The  national  and  local  com- 
mittees should  be  in  constant  communication. 

Experience  with  Sections 

Mr.  Lincoln,  speaking  from  an  experience 
with  sections  going  back  over  ten  years,  advo- 
cated the  greatest  possible  autonomy  for  local 
branches  of  national  bodies.  In  this  view  he 
was  emphatically  indorsed  by  Mr.  Jacobus  and 
some  of  the  later  speakers.  The  American 
Institute  of  Electrical  Engineers  now  has 
thirty-two  sections,  and  appropriates  annually 
a  sum  varying  with  the  membership  to  help 
pay  the  expenses  of  the  section.  The  institute 
pays  the  expenses  of  a  delegate  from  each  sec- 
tion to  the  annual  meeting.  Mr.  Saunders  later 
explained  that  the  mining  engineers  do  this 
also. 

Mr.  Jacobus  gave  some  details  of  section 
management  in  the  mechanical  engineers'  so- 
ciety, and  emphasized  especially  the  good  de- 
rived from  the  forty  student  sections.  He 
declared  that  the  national  societies  must  look 
after  the  young  men,  bringing  them  in  early 
and  preparing  them  to  carry  forward  the  high 
ideals  of  the  profession. 

In  the  mining  engineers'  society,  Mr.  Saun- 
ders explained,  sections  are  formed  not  only 
on  geographical  but  also  on  technical  lines — 
the  anthracite  specialists  in  one,  the  metal- 
lurgists in  another,  etc.  Though  their  first  sec- 
tions were  established  only  five  years  ago,  the 
benefits  have  already  been  very  great. 

Each  of  these  first  three  speakers  advocated 
strongly  co-operation  between  local  branches 
in  each  population  center,  saying  that  it  was 
the  policy  of  their  national  bodies  to  encour- 
age such  joint  work.  The  details  of  the  co-oper- 
ative plans  at  Chicago,  Boston,  Philadelphia, 
Atlanta  and  St.  Louis  were  explained. 

Following  these  specially  invited  speakers 
there  were  excellent  discussions  by  the  follow- 
ing members  of  the  American  Society  of  Civil 
Engineers:  Charles  D.  Marx,  past  president; 
J.  F.  Coleman,  director;  F.  G.  Jonah,  director; 
Daniel  Bontecu,  vice-president;  George  P. 
Swain,  past  president,  who  pointed  out  the  im- 
portance of  keeping  the  moral  and  ethical  sides 
of  professional  work  constantly  in  mind ;  H.  S. 
Crocker,  director,  and  John  Bogart,  formerly 
.secretary  and  a  director  of  the  society.  Clem- 
ens Herschel,  vice-president,  presided. 


Demand  for  Engineers  Increases 

According  to  announcements  by  the  faculty 
of  Pennsylvania  University,  increased  indus- 
trial activity  has  created  an  unusual  demand 
for  trained  engineers.  Most  of  the  seniors  at 
that  college  are  reported  to  have  arranged  for 
positions  which  they  will  occupy  after  grad- 
uation and  over  fifty  desirable  jobs  are  adver- 
tised on  the  bulletin  boards. 


Board  of  Direction  Acts  on 
Ockerson  Letter 

As  noted  in  the  Engineering  Record  of  April 
8,  page  495,  the  Philadelphia  association  of 
members  of  the  American  Society  of  Civil  En- 
gineers on  April  S  asked  the  board  of  direction 
to  state  officially  whether  the  society  would 
surrender  its  autonomy  in  favor  of  the  United 
Engineering  Society  in  case  it  were  determined 
to  remove  headquarters  to  the  Engineering 
Societies'  Building.  Statement  that  it  would 
so  surrender  its  autonomy  in  affairs  of  a  public 
nature  had  been  made  by  Col.  John  A.  Ocker- 
son. The  board  at  its  meeting  April  19  adopt- 
ed the  following  resolution:  "Voted,  that  there 
is  nothing  in  the  constitution  or  management 
of  the  United  Engineering  Society  to  warrant 
the  assertions  (those  of  Colonel  Ockerson] 
above  quoted.  The  United  Engineering  So- 
ciety is  the  equivalent  of  a  board  of  trustees 
created  by  the  three  Founder  Societies  occupy- 
ing the  Thirty-ninth  Street  building,  of  which 
this  society  has  been  invited  to  become  a 
fourth,  and  was  created  and  is  carried  on  for 
business  purposes  connected  with  the  manage- 
ment of  the  real  property  and  libraries  of  the 
Founder  Societies." 


American  Society  Speaks  on  Con- 
stitutional Changes 

In  order  to  learn  the  sentiment  of  the  mem- 
bers, the  committee  on  revision  of  the  constitu- 
tion of  the  American  Society  of  Civil  Engineers 
recently  sent  out  an  inquiry  on  six  points  under 
discussion.  The  vote  on  these  was  canvassed  at 
the  meeting  of  the  committee  April  19  and  the 
result  announced  at  the  meeting  of  the  society 
on  the  same  day. 

Approximately  3150  ballots  were  cast.  The 
sentiment  was  against  the  admission  of  women, 
by  a  small  majority.  The  vote  stood  85  per 
cent  in  favor  of  giving  the  board  of  direction 
the  power  to  discipline  and  expel  members, 
while  on  the  formation  of  a  new  grade  for 
salesmen  the  vote  was  equally  decisive,  but  in 
the  negative  direction — that  is,  the  members 
were  opposed  to  such  a  grade.  The  proposal 
to  raise  the  requirements  of  admission  was 
defeated  by  a  close  vote.  The  establishment  of 
some  form  of  district  organization  was  in- 
dorsed by  85  per  cent  of  those  voting.  The 
final  question — whether  the  duties  of  a  pro- 
fessor of  engineering  should  be  considered 
equivalent  to  practice  "in  responsible  charge  of 
work,"  as  a  basis  for  admission  or  of  transfer 
to  a  higher  grade,  was  answered  in  the  nega- 
tive.    The  vote,  however,  was  close. 


News  of  Engineering  Societies 

The  Utah  Society  of  Engineers  held  an  an- 
nual banquet  April  19  at  Salt  Lake  City,  at 
which  Dr.  W.  C.  Ebaugh,  formerly  of  the 
University  of  Utah,  was  toastmaster. 

The  Engineers'  Society  of  Western  Pennsyl- 
vania held  a  meeting  April  18,  at  which  Isham 
Randolph,  consulting  engineer,  of  Chicago,  dis- 
cussed the  necessity  for  a  national  department 
of  public  works. 

The  Atlanta  Section  of  the  American  Society 
of  Civil  Engineers  has  elected  the  following 
officers  for  the  year  1916:  President,  Paul  H. 
Norcross;  vice-presidents,  V.  H.  Kreigshaber 
and  William  C.  Spiker;  secretary-treasurer, 
Prof.  Thomas  P.  Branch. 

The  Canadian  Society  of  Civil  Engineers,  at 
a  meeting  held  in  Montreal  April  13,  heard 
John  Murphy  give  an  informal  description  of 
his  recent  trip  over  the  Panama  Canal.  Lieut.- 
Col.  F.  A.  Snyder  described  an  original 
diagram  for  making  military  scales  for  in- 
terpolation of  contours  and  reduction  and 
enlargement  of  maps. 

The  Boston  Society  of  Civil  Engineers  held 
a  meeting  last  evening,  at  which  Dr.  Alexander 
C.  Humphreys,  president  of  Stevens  Institute 
of  Technology,  read  a  paper  on  reform  and 
regulation    of    public    service    utilities.      The 


board  of  government  submitted  a  report  re- 
lating to  permanent  bench  marks  in  Boston 
and  the  vicinity. 

The  Engineers'  Club  of  St.  Louis  heard 
Major  Wildurr  Willing,  Corps  of  Engineers, 
U.  S.  A.,  deliver  his  third  lecture  on  military 
engineering  April  19.  Major  Willing  devoted 
his  time  to  a  discussion  of  the  duties  of  en- 
gineers with  the  mobile  army  in  the  zone  of 
the  advance.  Carl  Gayler  gave  a  short  lecture 
from  the  standpoint  of  the  civilian  engineer 
on  trenches. 

The  Society  of  Engineers  of  Eastern  New 
York  held  a  meeting  at  Albany  April  12,  at 
which  the  following  officers  were  elected: 
President,  John  E.  Yorkston,  Schenectady; 
vice-president,  Lewis  F.  Moody,  Troy;  treas- 
urer, Edgar  Croasdale,  Schenectady;  member 
of  finance  committee  for  three  years,  Charles 
H.  McCulloch,  Albany;  member  of  executive 
committee  for  three  years,  George  E.  Conlee. 
Amsterdam. 


Personal  Notes 


Bert  E.  Anderson  has  left  the  engi- 
neering department  of  the  Pennsylvania  Rail- 
road to  enter  the  employ  of  the  Standard  Steel 
Car  Company  at  Butler,  Pa. 

J.  E.  Shoemaker,  who  recently  re- 
signed as  principal  assistant  engineer  of  the 
Port  of  Seattle  Commission,  has  formed  a 
partnership  with  Peter  Swanson  and  entered 
the  general  contracting  field. 

Paul  Gendell,  manager  of  the  Engi- 
neers' Society  of  Pennsylvania,  Harrisburg, 
Pa.,  and  editor  of  the  journal  of  that  soci^y, 
has  resigned  to  become  secretary  of  the  Dub- 
ois (Iowa)  Chamber  of  Commerce.  Mr.  Gen- 
dell came  to  Harrisburg  eleven  years  ago  and, 
with  the  exception  of  one  year,  when  he  was 
with  the  Missouri  Pacific  Railway  Company 
as  assistant  engineer,  was  connected  with  the 
engineering  departn;ent  of  the  Pennsylvania 
Steel  Company  bridge  and  construction  plant 
at  Steelton,  Pa.,  until  his  association  with  the 
engineers'  society  a  year  ago. 

Lyman  Griswold,  of  Portland,  Qrt., 
has  been  appointed  assistant  engineer  on  the 
engineering  investigations  connected  with  the 
Ochoco  Irrigation  District,  near  Prineville, 
Ore.  He  will  be  principal  assistant  to  R.  W. 
Rea,  in  direct  charge  of  all  field  parties  and 
investigations.  Mr.  Griswold  has  had  exten- 
sive experience  in  railroad  construction,  espe- 
cially on  the  Oregon  Trunk  Railway  from  Fall- 
bridge,  Wash.,  to  Bend,  Ore.,  as  well  as  in 
irrigation  work  in  the  West. 

L.  L.  Kelly  has  been  promoted  from  the 
position  of  resident  engineer  for  the  Norfolk 
&  Western  to  that  of  assistant  engineer,  with 
headquarters  at  Norfolk,  Va. 

William  P.  Wiltsee,  assistant  en- 
gineer for  the  Norfolk  &  Western,  has  been 
transferred  from  Norfolk,  Va.,  to  Roanoke. 
He  has  been  In  the  employ  of  that  road  since 
1901,  during  which  time  he  has  risen  from 
the  grade  of  transitman  to  that  of  assistant 
to  the  construction  engineer,  in  responsible 
charge  of  work  relating  to  new  lines. 

C.  S.  Fisher  has  accepted  a  position 
with  the  Lanowe  Construction  Company,  of 
Detroit,  as  civil  engineer  in  charge  of  con- 
struction of  a  new  beet  sugar  plant  being 
constructed  in  that  city. 

N.  C.  G  R  0  V  E  r,  chief  hydraulic  engineer 
in  the  water  resources  branch  of  the  United 
States  Geological  Survey,  has  recently  re- 
turned after  a  two  months'  visit  to  the  Ha- 
waiian Islands  and  the  Pacific  Coast. 

Clifford  B.  Moobe,  consulting  engi- 
neer, of  New  York  City,  has  been  appointed 
a  member  of  the  examining  board  of  city  sur- 
veyors to  succeed  E.  P.  Goodrich,  whose  res- 
ignation was  noted  in  the  issue  of  April  8.' 
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J.  W.  Stanchfield,  contractor,  of 
Seattle,  Wash.,  will  remove  his  business  to 
Astoria,  Ore.,  where  he  will  engage  in  gen- 
eral contracting  work. 

Raymond  L.  Gebhardt  has  been 
promoted  from  the  position  of  division  engi- 
neer for  the  Lehigh  Valley  Railroad,  at 
Easton,  Pa.,  to  that  of  trainmaster  of  the 
Seneca  division,  with  headquarters  at  Hazle- 
ton,  Pa. 

G.  R.  S  O  L  0  M  0  N,  of  the  firm  of  Solomon- 
Norcross  Company,  drainage  engineers,  of 
Atlanta,  Ga.,  has  been  appointed  a  member  of 
the  board  of  directors  of  the  organization  for 
industrial  preparedness.  The  appointment 
was  made  by  Josephus  Daniels,  Secretary  of 
the  Navy. 

N.  F.  Thompson,  engineer  of  grade 
crossings  of  the  New  York  Central  Railroad 
at  New  York,  has  been  appointed  assistant 
district  engineer  for  the  New  York  district, 
with  headquarters  at  New  York.  Mr.  Thomp- 
son is  a  graduate  of  Rensselaer  Polytechnic 
Institute,  class  of  1907.  Prior  to  graduation 
he  had  been  in  the  employ  of  the  New  York 
Central,  and  after  g:raduation  he  remained 
there,  in  the  oflBce  of  the  engineer  of  grade 
crossings,  first  as  draftsman  and  later  as  as- 
sistant engineer.  Late  in  1909  he  was  ap- 
pointed assistant  engineer  of  grade  crossings, 
and  in  the  spring  of  1912  he  was  advanced 
to  the  position  he  has  recently  left. 

E.  S.  V  O  O  R  H  E  E  S,  assistant  engineer  in 
the  office  of  the  engineer  of  grade  crossings 
of  the  New  York  Central  Railroad  at  New 
York,  has  been  appointed  engineer  of  grade 
crossings,  succeeding  N.  F.  Thompson,  pro- 
moted as  noted  elsewhere.  Mr.  Voorhees  was 
graduated  from  Yale  University  in  1907.  Fol- 
lowing graduation  he  entered  the  employ  of 
the  New  York,  New  Haven  &  Hartford  Rail- 
road, where  he  remained  for  a  year  and  a 
half.  Late  in  1908  he  begaii  his  service  with 
the  New  York  Central  in  the  maintenance-of- 
way  department  at  Albany.  After  about  six 
months  he  went  over  to  the  engineering  de- 
partment as  inspector  at  Watertown,  N.  Y. 
Three  years  later  he  returned  to  Albany  as 
assistant  engineer,  where  he  remained  only 
a  few  months,  until  about  the  middle  of  1912. 
He  then  came  to  New  York  to  the  office  of 
which  he  is  now  made  head. 

G.  W.  Knight  and  L.  A.  Quale 
have  opened  an  office  in  Chattanooga,  Tenn., 
to  engage  in  the  practice  of  sanitary  and  hy- 
draulic consulting  engineering.  Mr.  Knight 
was  formerly  assistant  engineer  to  R.  Winthrop 
Pratt,  consulting  engineer,  of  Cleveland,  and 
Mr.  Quale  was  recently  connected  with  the 
Cleveland  waterworks  department.  The  firm 
has  been  retained  by  the  "Twin  Cities"  of 
Bristol,  Va.-Tenn.,  to  report  on  the  water  sup- 
ply resources,  and  in  addition,  will  prepare  a 
report  on  water  supply,  sewerage  and  pave- 
ments for  Newport,  Tenn.  The  firm  has  also 
been  retained  by  Florence,  Ala.,  to  oversee  the 
construction  of  a  filtration  plant  to  be  erected 
by  day  labor. 

F.  E.  Weymouth,  whose  appointment 
to  the  position  of  engineer  of  construction  for 
the  U.  S.  Reclamation  Service,  with  head- 
quarters at  Denver,  Col.,  was  mentioned  in 
the  issue  of  Feb.  12,  recently  made  a  trip  to 
Yuma,  Ariz.,  to  look  over  that  project.  He 
was  accompanied  by  L.  M.  Lawson,  manager 
of  the  Yuma  district. 

Clyde  Aitchison  has  resigned  from 
his  position  as  chairman  of  the  Public  Service 
Commission  of  Oregon  to  accept  an  appoint- 
ment as  solicitor  for  the  National  Association 
of  Railway  Commissioners,  in  which  capacity 
he  will  represent  the  state  commission  in  con- 
nection with  the  valuation  of  railroads  being 
made  by  the  Interstate  Commerce  Commission. 
His  headquarters  will  be  at  Washington,  D.  C. 
Mr.  Aitchison  has  been  a  member  of  the  Ore- 
gon commission  since  1907,  and  previous  to 
then  was  secretary  of  the  Oregon  Tax  Commis- 
sion appointed  to  redraft  the  state  tax  laws. 


Capt.  Stuart  C.  Godfrey,  Corps  of 
Engineers,  U.  S.  A.,  delivered  a  lecture  Fri- 
day, April  14,  before  the  members  of  the 
newly  formed  volunteer  engineer  corps  at  the 
Massachusetts  Institute  of  Technology.  His 
subject  was  "Duties  and  Organization  of  En- 
gineer Troops"  and  lantern  slides,  furnished 
by  the  government,  were  shown. 

S.  E.  B  A  R  ne  s,  formerly  manager  of  the 
general  contracting  department  of  the  R.  T. 
Ford  Company,  has  accepted  a  position  with 
the  New  York  Central  Railroad  in  the  valu- 
ation department,  in  charge  of  valuation  of 
buildings. 

Rankin  Duval,  a  graduate  of  the  en- 
gineering department  of  the  University  of 
Kentucky,  has  been  appointed  road  engineer 
for  the  construction  of  the  $100,000  bond 
roads  in  Scott  County,  His  headquarters  will 
be  at  Georgetown,  Ky. 

Clyde  T.  Morris,  professor  in  the  en- 
gineering department  of  the  Ohio  State  Uni- 
versity, represented  the  Ohio  Engineering  So- 
ciety, of  which  he  is  president  at  the  confer- 
ence on  engineering  co-operation  held  April  13, 
in  Chicago. 

Frank  R.  Lanagan,  city  engineer  of 
Albany,  N.  Y.,  was  the  principal  speaker  at 
the  meeting  of  the  Whitehall  Section  Improve- 
ment Association,  held  April  14,  in  that  city. 

Thomas  K.  Mixler  has  resigned  from 
his  position  with  the  T.  A.  Gillespie  Company, 
of  Pittsburgh,  to  become  connected  with  the 
American  Bridge  Company,  at  Gary,  Ind.  Mr. 
Mixler  is  a  graduate  of  the  engineering  de- 
partment of  the  University  of  Pittsburgh. 

James  F.  Donovan  has  been  appointed 
to  succeed  R.  L.  Gebhardt  as  di\cision  engineer 
of  the  Lehigh  Valley  at  Easton,  Pa. 

Edwin  D.  Hay  ward,  B.  S.,  Massa- 
chusetts Institute  of  Technology,  at  present 
associated  with  the  faculty  of  De  Pauw  Uni- 
versity, will  soon  assume  his  duties  at  the 
University  of  California,  as  instructor  in  civil 
engineering. 

Paul  H.  Gilbert  has  been  promoted 
to  the  position  of  transitman  for  the  Pennsyl- 
vania Railroad  with  headquarters  at  Reading, 
Pa. 

Frank  McLaughlin,  who  for  the 
past  few  years  has  been  connected  with  James 
Stewart  &  Company,  has  resigned  his  posi- 
tion with  that  company  to  accept  one  with 
the  Foundation  Company,  as  superintendent 
in  charge  of  the  erection  of  a  chemical  plant 
for  the  Eastern  Manufacturing  Company,  at 
South  Brewer,  Me.  Mr.  McLaughlin  was 
graduated  from  the  London  Polytechnic  Col- 
lege, of  London,  England,  in  190.5.  During 
the  construction  of  the  Pennsylvania  Railroad 
tunnels  he  was  superintendent  of  concrete  con- 
struction on  tunnels  under  the  East  River,  New 
York  City.  His  last  work  with  James  Stewart 
&  Company  was  as  superintendent  of  construc- 
tion of  the  Bridgeport  plant  of  the  Reming- 
ton Arms  &  Ammunition  Company. 

A.  W.  Walker  has  been  appointed  engi- 
neer on  the  drainage  system  for  the  Grand 
Valley  drainage  district,  with  headquarters  at 
Grand  Junction,  Col.  He  will  have  charge  of 
surveys  investigations,  plans  and  estimates  for 
that  system. 

Charles  P.  Light  has  severed  his 
connection  with  the  American  Highway  Asso- 
ciation as  field  secretary,  and  will  associate 
himself  with  the  Fidelity  Mutual  Life  Insur- 
ance Company,  of  Philadelphia,  in  a  mana- 
gerial capacity,  May  1,  with  headquarters  at 
Washington,  D.  C. 

H.  W.  Lewis,  who  has  recently  had 
charge  of  surveys  and  construction  for  the 
Standard  Oil  Company  of  New  York,  in  Co- 
lumbia, South  America,  is  now  superintendent 
of  construction  in  charge  of  concrete  jetty 
work  being  done  by  the  state  of  New  Jersey 
at  the  Shark  River  outlet,  at  Belmar. 


T.  L.  Bradford,  who  recently  resigned 
from  his  position  as  bridge  designer  with  the 
New  York  state  barge  canal,  has  accepted  an 
appointment  with  the  American  Bridge  Com- 
pany, with  headquarters  at  Ambridge,  Pa. 

August  E.  Hansen  and  Waldo  S. 
Coulter  announce  that  they  have  formed 
the  firm  of  Hanson  &  Coulter,  hydraulic  and 
sanitary  engineers,  with  offices  at  2  Rector 
Street,  New  York  City.  It  is  the  purpose  of 
the  new  firm  to  act  as  designing,  consulting 
and  superintending  hydraulic  and  sanitary  en- 
gineers in  water  supply  and  water  purification, 
water  power  development,  sewerage  and  sew- 
age treatment,  sanitation  of  buildings,  garbage 
disposal  and  river  improvement.  Mr.  Hansen 
is  a  graduate  in  sanitary  engineering  of  the 
Massachusetts  Institute  of  Technology,  class 
of  1902,  and  has  been  associated  for  the  past 
nine  years  with  Lederle  &  Provost  of  New 
York  City.  During  this  time  he  has  had 
complete  and  direct  charge  of  numerous 
projects  in  the  water  and  sewerage  field.  Pre- 
vious thereto  he  was  five  years  assistant 
engineer  with  Andrew  D.  Fuller,  consulting 
sanitary  engineer,  of  Boston,  Mass.;  treasurer 
of  the  E.  M.  Porter  Plumbing  &  Heating  Com- 
pany, Springfield,  Mass.;  principal  assistant 
engineer  with  Paul  Gerhard,  consulting  sani- 
tary engineer,  of  New  York  City,  and  engineer 
in  charge  of  construction  with  Williams,  Proc- 
tor &  Potts,  consulting  and  contracting  hy- 
draulic and  sanitary  engineers,  New  York 
City.  Mr.  Coulter  has  been  associated  with 
Lederle  &  Provost  for  the  past  five  years,  in 
charge  of  hydraulic  and  sanitary  work  for 
municipalities,  corporations  and  estates.  Dur- 
ing about  three  years  of  this  time  he  was  in 
Argentina,  where  he  conducted  tests,  prepared 
plans  and  constructed  treatment  works  for 
slaughter  house,  wool  scouring  and  tannery 
wastes  in  Buenos  Aires.  Previous  to  this  he 
was  for  four  years  on  the  design  and  inspec- 
tion of  work  on  the  N.  Y.  State  Barge  Canal. 
During  seven  years  Mr.  Coulter  was  employed 
by  the  Metropolitan  Water  and  Sewerage 
Board  of  Massachusetts  upon  a  variety  of 
work  related  to  water  supply,  highways, 
sfewers  and  sewage  treatment. 

John  R.  Graham,  for  the  past  five  years 
general  foreman  of  the  street  and  sewer  de- 
partments of  Lynn,  Mass.,  has  been  elected 
commissioner  of  streets,  to  succeed  the  late 
George  M.  McPhetres.  The  new  commissioner 
was  born  at  Lynn  fifty-two  years  ago  and  is  an 
expert  road  builder. 


Obituary  Notes 


Emery  J.  Kerrick,  until  recently  em- 
ployed in  superintending  the  development,  of 
the  Morris  and  Gerhard  estates  in  Philadel- 
phia, died  recently  in  St.  Petersburg,  Fla.,  at 
the  age  of  54.  Mr.  Kerrick  was  born  in 
Frenchtown,  Pa.,  and  was  graduated  from  the 
Susquehanna  Collegiate  Institute,  at  Towanda, 
in  1887.  After  teaching  school  for  a  year,  he 
entered  Lafayette  College  in  1888  and  was 
graduated  from  the  engineering  department  in 
1891.  For  one  year  immediately  following  his 
graduation,  he  was  employed  in  the  bridge  de- 
partment of  the  Lehigh  Valley  Railroad,  after 
which  he  became  assistant  engineer  in  charge 
of  the  construction  of  the  Reading  terminal,  in 
Philadelphia.  He  resigned  this  position  to 
become  associated  with  Chester  E.  Albright, 
■  ivil  engineer,  of  Philadelphia.  In  1897  he 
engaged  in  business  for  himself  and  from  this 
time  until  his  death  he  had  been  continuously 
engaged  in  engineering  and  contracting  work. 
He  executed  several  large  contracts  for  the 
Philadelphia  Rapid  Transit  Company,  among 
them  being  the  work  at  the  Sixty-ninth  Street 
terminal  and  the  construction  of  a  street  rail- 
way from  Chelton  Avenue  to  the  city  line.  He 
also  executed  a  number  of  important  contract.' 
for  Philadelphia. 
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"In  the  Engineer's  Judgment" 

APROPOS  of  the  editorials  which  have 
appeared  in  the  last  two  issues  of  this 
journal  advocating  equitable  general  clauses 
in  engineering  contracts,  the  following  quo- 
tation from  specifications  drawn  up  by  an 
eminent  consulting  engineer  is  worth  not- 
ing. It  is  but  one  of  many  examples  that 
could  be  cited  as  to  the  inequity  of  the  con- 
ditions engineers  commonly  impose  on  con- 
tractors. Following  a  statement  that  the 
cement  for  the  work  in  question  should 
pass  the  standard  tests  of  the  American 
Society  for  Testing  Materials  comes  this 
sentence:  "The  engineer  also  reserves  the 
right  to  submit  the  cement  to  any  additional 
kind  of  tests  that  in  his  judgment  may  be 
essential  and  to  reject  any  cement  that  is 
found  by  him  to  be  unsatisfactory."  In 
other  words,  after  the  contractor  has  pur- 
chased all  of  his  cement  to  comply  with  the 
definitely  stated  conditions  he  may  at  any 
moment  be  put  to  a  large  loss  merely  be- 
cause the  engineer  has  discovered  some  new 
kind  of  test.  How  can  the  engineer  lay 
claim  to  judicial  position  in  the  enforce- 
ment of  contracts  and  specifications  when 
he  will  allow  himself  to  write  such  clauses 
as  the  one  quoted? 

Society  Service 

IN  THE  April  "Journal"  of  the  Boston 
Society  of  Civil  Engineers  there  appears 
an  article  on  service  for  the  society  by  Ed- 
mund M.  Blake,  in  which  he  lays  special 
emphasis  on  the  thought  that  membership 
in  a  society  should  carry  with  it  not  only 
the  privilege  of  receiving  something,  but 
also  the  duty  of  giving  service  to  the  so- 
ciety and  to  the  profession.  Extracts  from 
the  paper  appear  on  page  580  of  this  issue. 
Mr.  Blake  says:  "We  cannot  draw 
from  a  bank  unless  we  have  put  in 
something  to  draw  upon,  and  the  more 
we  put  in  the  more  we  can  draw 
out.  *  *  *  With  this  conception  [a 
true  spirit  of  service]  firmly  established 
in  his  mind,  the  engineer  who  joins  a  so- 
ciety will  consider  of  first  importance  the 
question  of  what  he  can  add  to  the  society 
and  not  of  what  he  can  get  out  of  the  so- 
ciety in  return  for  his  annual  dues.  Service 
for  the  society  will  follow,  and  soon  there 
will  be  no  need  of  arguing  the  other  side — 
that  of  the  benefits  to  be  received  from 
membership  in  the  society."  Mr.  Blake's 
words  may  well  be  taken  as  a  supplement 
to  the  editorial  "Service  of  Engineering 
Societies,"  which  appeared  in  the  En- 
gineering Record  of  April  1  and  which  has 
caused  considerable  comment.  Societies 
well  may  ask  themselves  whether  they  are 
affording  full  opportunity  for  their  mem- 
bership to  be  of  service  to  the  organization 


and  to  the  profession.  The  easy  answer  is 
that  everyone  is  invited  to  prepare  papers, 
but  that  answer  merely  dodges  the  issue. 
Many  will  serve  when  drafted  for  service 
who  would  not  volunteer  to  help. 

Co-operation  in  Chicago 

ENGINEERING  societies  in  Chicago  are 
working  together  for  the  common  good 
to  an  increasing  degree.  Last  week  the 
Western  Society  of  Engineers  opened  its 
doors  to  perform  a  national  service.  It 
will  be  the  headquarters  of  the  representa- 
tives of  national  societies  engaged  in  the 
industrial  census  of  the  Naval  Consulting 
Board,  and  will  lend  the  services  of  its  sec- 
retary and  staff  in  the  prosecution  of  the 
work.  The  Western  Society  of  Engineers 
is  an  "inclusive"  organization,  and  it  is 
worth  noting  that  the  members  of  the  Illi- 
nois committee,  representing  the  national 
civil,  electrical,  mechanical,  mining  and 
chemical  organizations  are  on  its  member- 
ship roll.  Such  a  large  opportunity  to 
serve  the  nation  comes  at  infrequent  inter- 
vals and  it  was,  therefore,  eagerly  grasped. 
Another  instance  of  the  co-operation  spirit 
in  Chicago  is  afforded  by  the  support  given 
the  course  of  military  lectures  which  was 
started  April  20.  Only  through  united 
effort  could  the  committee,  which  is  more 
or  less  self-appointed,  have  financed  the 
course. 

Short  Highway  Courses 

SHORT  courses  in  highway  engineering 
have  proved  their  usefulness.  This  is 
the  consensus  of  opinion  of  the  officers  of 
the  schools  which  have  held  them  and  also 
of  the  men  who  have  attended.  The  Engi- 
neering Record  has  obtained  opinions  from 
the  heads  of  the  civil-engineering  depart- 
ments of  various  universities  which  have 
conducted  such  courses  and  a  brief  compila- 
tion of  these  views  is  published  on  page 
586.  Without  a  dissenting  voice  they  agree 
that  the  courses  serve  a  useful  object.  One 
believes  that  better  results  would  result  if 
the  courses  were  shortened  to  three  days. 
Another  expresses  the  opinion  that  inter- 
mediate sessions  should  be  held  at  local 
points.  A  third  states  that  he  is  consider- 
ing just  such  a  step.  The  short  highway 
courses  have  evidently  proved  their  value. 
They  have  attracted  and  held  all  classes  in- 
terested in  highway  work — the  engineer, 
who  designs  and  oversees,  and  the  contrac- 
tor, who  executes.  Better  roads  will  un- 
doub^^edly  follow  in  the  sections  favored  by 
these  courses.  The  suggestion  regarding 
intermediate  courses  at  local  points  has  in 
it  the  germ  of  great  possibilities,  but  the 
step  must  be  considered  carefully.  It  is 
the  shortness  of  the  courses  that  now  at- 


tracts the  roadbuilder.  If  the  number  of 
sessions  be  increased  he  may  be  kept  away, 
thus  defeating  the  very  object  of  this  grow- 
ing and  needful  educational  service. 

Wooden  Shingles  Again 

CLOSELY  connected  with  the  lessons  to 
be  learned  from  the  great  fire  in  Paris, 
Tex.,  pointed  out  in  the  article  on  page  572 
of  this  issue,  is  the  old  story  of  the  tre- 
mendous fire  hazard  of  the  ordinary  shingle 
roof.  There  is  little  doubt  that  this  con- 
flagration, ranking  among  the  big  fires  of 
recent  years,  with  losses  exceeding  $10,- 
000,000,  could  have  been  confined  within  a 
small  area  if  the  high  wind  had  not  carried 
burning  shingles  for  blocks  to  ignite  other 
buildings  having  shingle  roofs.  Of  the  total 
number  of  1440  buildings  destroyed,  over 
1000  had  shingle  roofs.  Perhaps  no  more 
convincing  example  of  the  danger  in  the  use 
of  untreated  wooden  shingles  in  a  closely 
built  up  community  could  be  found  than 
that  furnished  by  this  latest  conflagration. 
Practically  the  only  residence  in  the  path 
of  the  flames  which  was  but  little  damaged 
was  roofed  with  incombustible  material. 
In  the  reconstruction  of  the  city  the  use  of 
wooden  shingles  without  fire-retardant 
treatment  should  be  absolutely  prohibited. 
This  journal  believes  that  this  unnecessary 
fire  hazard  from  shingle  roofs  should  be 
eliminated  by  law  in  all  large  towns,  as  it 
has  already  been  eliminated  in  the  larger 
cities. 

Novel  Tunnel  Practice 

IN  DRIVING  the  8-mile  Wilson  Avenue 
waterworks  tunnel  in  Chicago,  a  day 
labor  job,  described  on  page  568  of  this 
issue,  the  city  engineer's  forces  have  intro- 
duced an  extraordinary  feature.  Muck  is 
carried  back  from  the  heading  a  short  dis- 
tance, sized  by  means  of  a  screen  and  used 
for  making  the  concrete  lining,  the  whole 
operation  taking  place  within  the  bore. 
Large  pieces  of  rock,  rejected  by  the  screen, 
are  hauled  to  the  surface  through  the 
shafts  and  disposed  of,  but  the  fine  mate- 
rial blasted  out  is  put  back  again  into  the 
lining  by  a  pneumatic  placing  outfit  with- 
out ever  emerging  into  daylight.  Thus  the 
operations  of  tunneling  and  lining  are  car- 
ried on  simultaneously  and  part  of  the 
heading  muck  is  returned  to  the  work.  It 
is  expected  that  the  work  will  be  finished  a 
year  ahead  of  the  estimated  time.  Of 
course,  such  a  scheme  is  not  susceptible  of 
general  application.  Not  every  tunnel 
passes  through  rock  which  is  suitable  for 
use  as  concrete  aggregate  and  certain  for- 
mations could  not  be  depended  upon  to 
break  to  sizes  which  would  supply  a  suffi- 
cient quantity   of   small-size  material   for 
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concrete  making.  The  Chicago  engineers, 
however,  present  records  which  indicate 
that  the  methods  they  are  using  on  the 
Wilson  Avenue  work  are  saving  both  time 
and  money. 

Municipal  Asphalt  Repairs 

THE  Borough  of  the  Bronx,  New  York 
City,  has  built  an  asphalt  plant  and 
makes  its  own  repairs  to  asphalt  streets. 
The  results,  as  indicated  by  the  first  six 
months  of  operation,  during  which  the 
work  was  done  at  a  cost  of  more  than  33 
per  cent  lower  than  the  lowest  contract 
price  ever  obtained,  as  described  on  page 
579,  give  promise  of  future  economy.  From 
the  experience  of  the  Bronx  and  the  success 
of  other  municipally-operated  plants  there 
is  no  doubt  as  to  the  economy  of  munici- 
pally-made repairs.  But  a  word  of  warn- 
ing is  in  order.  It  is  not  the  building  of 
the  asphalt  plant  alone  that  made  the  sav- 
ing in  the  Bronx  possible.  The  human  ele- 
ment has  played  an  important  part.  The 
generally  conceded  advantage  of  doing  work 
by  contract  lies  in  the  fact  that  a  contrac- 
tor, by  employing  only  such  men  as  are  of 
value  to  him  and  by  eliminating  waste  mo- 
tion and  costly  red  tape,  is  able  to  do  work 
at  a  profit  at  less  cost  than  the  general  run 
of  municipalities  can  do  it  themselves.  This 
advantage  of  the  contractor  does  not  apply 
in  the  case  of  the  Bronx.  For  years  past 
there  has  been  a  noticeable  and  increasing 
esprit  de  corps  among  the  employees  of  its 
highway  department,  and  a  keen  apprecia- 
tion of  the  worth  of  subordinates  on  the 
part  of  the  higher  officials.  The  engineer 
in  charge  of  maintenance  violates  in  many 
respects  the  popular  conception  of  the  city 
employee.  He  is  not  a  clock  watcher  or  a 
politician.  Quite  frequently  he  is  on  the 
job  at  5  o'clock  in  the  morning,  and  he 
works  Saturday  afternoons,  perhaps  some- 
times on  Sunday.  His  subordinates  are  of 
a  similar  type.  The  Bronx  has  appropri- 
ated the  contractor's  main  advantage.  Re- 
sults on  the  part  of  its  employees  count 
more  than  friendships  and  political  affilia- 
tions. This  is  efficiency.  Hence  the  saving 
in  asphalt-repair  costs. 

Disciplining  Society  Members 

WHEN  85  per  cent  of  the  membership 
of  a  society  votes  for  a  proposal  one 
is  justified  in  assuming  that  the  hearty 
support  of  the  membership  can  be  relied 
upon  in  the  execution  of  the  plan  proposed. 
That  percentage,  85,  was  registered  in  the 
recent  poll  of  the  American  Society  of  Civil 
Engineers  in  favor  of  granting  to  the  board 
of  direction  power  to  discipline  and  to  expel 
members.  With  such  a  clear  indication  of 
the  feeling  of  the  members  there  is  no 
doubt  that  the  revised  constitution,  now 
under  consideration,  will  make  such  pro- 
vision that  the  right  of  appeal  to  the  mem- 
bership at  large  will  be  denied.  The  pres- 
ent method  of  bringing  a  member  to  task  is 
entirely  too  cumbersome  and  little  can  be 
expected  from  it  in  the  way  of  raising  or 
maintaining  the  society  standard.  But  it 
must  not  be  thought  that  the  mere  incor- 


poration of  this  enlarged  power  in  the  con- 
stitution will  entirely  solve  the  problem  of 
the  maintenance  of  a  high  standard.  The 
machinery  must  be  perfected  for  handling 
cases  of  discipline  in  a  well-defined  and 
expeditious  manner.  A  "committee  on 
grievances"  is  needed,  and  it  should  be 
within  the  power  of  any  member  to  bring 
matters  to  the  attention  of  that  committee. 
The  present  constitution  requires  that  ten 
men  join  in  presenting  matter  for  discipline 
to  the  board.  In  fact,  a  grievance  commit- 
tee properly  constituted  should  not  wait 
until  matters  are  formally  brought  to  its 
attention,  but  should  ever  be  on  the  alert  to 
discover  and  act  on  cases  in  which  im- 
proper conduct  on  the  part  of  the  member- 
ship is  reflecting  on  the  society.  Possibly 
when  the  new  constitution  is  adopted  the 
code  of  ethics  will  become  a  document  vital 
in  the  life  of  the  society  and  will  not  con- 
tinue, as  now,  a  dead  letter — a  law  without 
machinery  for  its  enforcement  and  penalty 
for  its  violation.  Eighty-five  per  cent  of 
those  voting  have  indicated  that  they  will 
support  the  officers  in  the  setting  up  and 
maintenance  of  high  ethical  standards.  It 
is  to  the  interest  of  the  society  and  the 
profession  at  large  that  these  larger  powers 
be  placed  just  as  soon  as  possible  in  the 
hands  of  the  board,  and,  through  it,  in  the 
hands  of  a  grievance  committee. 


Its  use  in  aqueducts  and  buildings  was 
largely  as  mortar  for  the  masonry.  Un- 
doubtedly there  is  still  a  field  for  it — in  the 
mortar  for  brick  and  stone  work  and  in 
some  forms  of  mass  construction.  Its  low 
strength  and  slow  setting  rule  it  out  in 
reinforced  work,  while  the  setting  will  count 
against  it  wherever  forms  are  much  of  an 
item. 

The  progress  that  will  be  made  in  re- 
creating a  market  for  natural  cement  is 
impossible  to  predict.  With  present  prices 
of  Portland  and  natural,  there  will  be  temp- 
tation to  use  the  latter  where  its  use  is 
permissible.  On  the  other  hand,  engineers 
are  naturally  slow  to  turn  from  present 
standards,  particularly  when  the  alternative 
material  is  confessedly  inferior  in  impor- 
tant qualities.  Fundamentally,  then,  the 
progress  of  natural  will  depend  upon  price. 
Should  the  margin  between  it  and  Port- 
land remain  large  for  a  considerable  period 
an  increase  in  its  use  can  be  looked  for. 


Natural  Cement 

ENGINEERS  and  contractors  will  fol- 
low with  interest  the  efforts  being  made 
by  the  Utica  Hydraulic  Cement  Company 
to  enlarge  the  market  for  its  brand  of  nat- 
ural cement,  in  competition  with  Portland. 
The  younger  generation  is  almost  wholly 
ignorant  of  the  older  material.  Portland 
has  been  the  supreme  master  of  the  cement 
field  for  nearly  20  years.  Thousands  of 
dollar.s — hundreds  of  thousands  would  be 
more  exact — have  been  spent  in  investiga- 
tions of  the  properties  of  Portland,  both 
by  itself  and  in  mortar  and  concrete.  Com- 
mittee work  of  the  most  thorough  character 
has  been  carried  on  by  the  American  So- 
ciety for  Testing  Materials  in  developing 
its  standard  specification  for  Portland.  All 
this  has  tended  to  push  natural  into  the 
background.  Furthermore,  commercial  con- 
ditions have  aided  to  bring  about  the  almost 
total  eclipse  of  natural  cement  in  engineer- 
ing construction.  The  price  of  Portland 
began  dropping  rapidly  fifteen  years  ago 
and  has  at  times  been  the  same  as  natural. 
Then  for  long  periods  the  difference  in 
price  would  be  so  small  that  engineers  were 
glad  to  pay  the  slight  excess  for  the  better- 
controlled  product.  The  aggressiveness  of 
the  Portland  manufacturers  was  also  a  fac- 
tor, the  remarkable  advertising  and  pub- 
licity methods  helping  to  keep  the  advan- 
tages of  the  higher-class  product  before  the 
users  and  their  engineers. 

And  yet  the  older  product  had  much 
merit.  Slow  setting,  low  strength  and 
variability  in  composition  were  the  disad- 
vantages charged  against  it.  Important 
structures  built  of  it — dams,  aqueducts, 
buildings — have  given  satisfactory  service. 


The  Bond  Articles  and  Military 
Preparedness 

IN  this  week's  issue  appears  the  ninth  and 
final  article  of  Major  Bond's  series,  "Na- 
tional Defense — for  Engineer  and  Con- 
tractor," which  was  begun  in  the  issue  of 
March  4.  The  concluding  chapter,  on  page 
575,  discusses  the  qualifications  of  engi- 
neers and  contractors  to  meet  the  military 
obligations  of  citizenship,  and  suggests 
methods  of  increasing  their  efficiency  as 
part  of  the  program  of  national  defense. 

When  the  publication  of  such  a  series  of 
articles  was  conceived,  following  General 
Wood's  address  before  the  Brooklyn  Engi- 
.  neers'  Club  last  December,  the  civil  engi- 
neer's interest  in  military  preparedness  was 
a  negative  quantity.  In  some  quartera 
there  was  grave  doubt  as  to  the  wisdom 
of  publishing  military  articles  in  a  technical 
paper  devoted  to  civil  engineering  and  con- 
tracting. The  enthusiastic  response  to  the 
series  is  a  convincing  answer  to  the  pessi- 
mistic. It  is  conservative  to  state  that 
Major  Bond's  contributions  have  been  the 
most  widely  read  articles  ever  published  in 
an  engineering  journal.  The  paper  which 
best  serves  its  readers  is  the  one  with  vision 
— with  the  ability  to  sense  the  big  event 
while  it  is  still  in  the  formative  stage  and 
to  plan  a  campaign  which  will  not  merely 
reflect  the  interest  of  the  profession  along 
the  new  line,  but  stimulate  it.  How  many 
technical  men  a  year  ago  would  have  taken 
seriously  a  prediction  that  the  members  of 
the  profession  would  soon  be  appointing 
military  committees,  organizing  military 
lectures,  participating  in  preparedness 
parades,  drilling  and  planning  encamp- 
ments? Yet  this  is  exactly  what  has  hap- 
pened. 

From  the  outset  the  Engineering  Record 
has  consistently  employed  every  means 
available — -editorials,  news  items  and  spye- 
cial  articles — to  foster  a  sentiment  in  favor 
of  adequate  measures  of  national  defense, 
and  it  is  believed  that  these  efforts  have 
been  no  small  factor  in  awakening  the  pro- 
fession to  a  realization  of  its  military  obli- 
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gations.  Major  Bond's  series  is  ended,  but 
the  momentum  of  the  movement  which  it 
was  designed  to  stimulate  is  sweeping  the 
country  with  a  force  that  is  gaining  in 
strength  every  day. 


British  Aid  to  Research 

THE  terrible  stress  of  the  European  war 
has  forced  upon  public  attention  the 
need  of  swift  and  efficient  investigation  into 
the  production  of  many  things  which  are 
demanded  for  national  protection  and  con- 
venience. Every  one  of  the  combatants  has 
undertaken  actively  in  one  way  or  another 
to  develop  the  technical  as  well  as  the  mil- 
itary and  naval  resources  of  the  country. 
In  particular,  England  has  done  a  very  in- 
teresting thing  in  setting  up  the  Advisory 
Council  for  the  Organization  and  Develop- 
ment of  Scientific  and  Industrial  Research. 
It  is  a  body  which  has  to  look  to  the  gen- 
eral treasury  for  funds  and  be  responsible 
to  the  Privy  Council  for  the  administration 
of  them,  but  it  has  authority  to  do  things 
in  a  large  way.  Results  are  already  appear- 
ing, although  the  council  was  set  up  hardly 
more  than  nine  months  ago. 

The  opening  of  the  war  found  England 
terribly  dependent  upon  Germany  for  tech- 
nical supplies,  which  when  cut  off  left  a 
wide  gap  which  must  somehow  be  filled. 
The  same  condition  applies  now  to  this 
country,  save  for  the  impelling  necessity  of 
war,  since  many  materials  once  imported 
must  be  made  at  home.  It  is  high  time  for 
the  Government  to  take  an  active  hand  in 
the  work.  It  is  because  Germany  has  done 
precisely  this,  and  in  advance  of  necessity, 
that  German  technical  industry  has  ad- 
vanced to  a  point  where  the  world  was  de- 
pendent upon  it.  The  scientific  departments 
of  the  United  States  do  splendid  work  in 
spite  of  inadequate  appropriations  and  the 
United  States  might  well  afford  to  increase 
the  activities  of  its  already  organized  insti- 
tutions tenfold. 

The  English  advisory  council,  however, 
works  along  broader  lines,  driven  by  the 
necessity  of  prompt  action.  It  not  only  lib- 
erally supports  governmental  activities,  like 
the  National  Physical  Laboratory,  but  also 
works  in  co-operation  with  independent 
technical  bodies,  making  the  necessary  ap- 
propriations to  carry  out  important  work 
immediately.  The  council  is  co-operating  at 
the  present  time  with  eight  or  ten  tech- 
nical bodies,  including,  for  instance,  the  in- 
stitutions of  mechanical,  electrical  and  gas 
engineers,  to  enable  them  to  push  forward 
necessary  work  in  the  most  direct  and  effi- 
cient way.  The  very  first  result  has  been  to 
put  the  country  in  the  way  of  getting  out  of 
the  very  grave  difficulties  met  from  the  lack 
of  optical  and  laboratory  glass. 

A  word  about  the  way  in  which  the  work 
is  handled.  The  advisory  council  is  com- 
posed of  seven  distinguished  scientific  men, 
with  Lord  Rayleigh  at  their  head,  and  with 
a  small  administrative  organization.  It  is 
assisted  by  sub-committees  of  experience, 
in  part  nominated  by  the  council  and  in 
part  by  the  several  industries  with  which 
they  are  closely  concerned,  thus  resembling 
the  co-operative  efforts  of  our  Bureau  of 
Standards.   It  is  the  policy  of  the  council  to 


keep  in  touch  with  the  development  of  in- 
dustry through  these  sub-committees  and  to 
be  ready  to  extend  instant  help  to  any  de- 
serving case.  This  particular  organization 
seems  excellently  suited  to  obtain  instant 
contact  with  important  problems  without 
the  council  itself  being  perpetually  beset  by 
hopeful  investors.  Moreover,  the  English 
body  is  getting  after  results  by  the  quick 
route  of  utilizing  existing  facilities.  Lab- 
oratory equipment  is  to  be  found  in  many 
places,  and  the  advisory  council  has  been 
glad  to  utilize  it  without  drawing  upon  its 
appropriations  for  anything  beyond  work- 
ing funds.  The  right  men  are  of  more  im- 
portance in  industrial  research  than  elab- 
orate quarters  and  costly  equipment,  and 
the  advisory  council  has  been  apparently 
pre-eminently  successful  in  going  after  and 
getting  the  talent  necessary  to  do  the  work. 
The  main  thing  in  the  whole  movement  is 
to  obtain  speedy  results  in  solving  technical 
problems  important  to  the  needs  of  the 
country,  and  for  this  purpose  the  English 
organization  has  proved  itself  well  adapted. 


Signs  of  Progress  in  Haiti— The 
Engineer's  Interest  Therein 

EDITORIALLY  this  journal  stated,  in 
the  issue  of  Oct.  9,  1915,  that  if  a  stable 
government  should  be  established  in  Haiti 
the  country  would  offer  one  of  the  most 
profitable  fields  for  engineering  promotion 
and  development  known  in  recent  years. 
Such  a  government  has  been  practically  es- 
tablished, and  assured,  under  the  protection 
of  the  United  States.  Already  there  are 
signs  of  progress. 

The  municipality  of  Port  au  Prince  has 
undertaken  extensive  improvements,  includ- 
ing the  sanitation  of  the  city  and  the  con- 
struction of  a  wharf.  It  is  said  that  an 
electric  railway  is  to  be  built  from  the 
capital  city  to  Petionville,  a  wonderful  sum- 
mer resort,  high  in  the  mountains,  less  than 
a  day  distant  from  the  city  for  a  man  afoot, 
yet  hitherto  little  used  despite  the  intense 
summer  heat  of  Port  au  Prince. 

Haiti  has  a  large  population  in  propor- 
tion to  its  size.  It  has  natural  resources 
and  possibilities  of  almost  incalculable 
value.  But  the  country  possesses  none  of 
the  improvements  of  modern  civilization. 
This  is  not  unnatural.  Previous  to  the 
landing  of  American  marines  last  year, 
there  were  few  men  of  influence  sufficient 
to  bring  about  public  improvements  who 
could  with  assurance  state  that  they  would 
not  be  exiled  or  meet  with  a  violent  death 
within  the  month.  So  why  bother  about 
the  peril  of  an  epidemic  when  that  of  the 
firing  squad  was  so  much  more  imminent! 

Now  that  they  are  relieved  of  such  anxie- 
ties, their  minds  turn  naturally  to  the  in- 
convenience, discomfort  and  danger  of  their 
surroundings.  Those  possessing  vast  tracts 
of  land,  now  wildernesses,  but  potentially 
the  richest  sugar-growing  soil  to  be  found, 
are  going  to  realize  why  it  is  that  they  are 
land  poor,  while  almost  within  range  of  the 
naked  eye,  on  a  clear  day,  are  the  mountains 
of  an  island  in  which  property  owners  are 
growing  rich  from  the  products  of  a  soil 
that  is  considerably  less  fertile  than  theirs. 
The  answer  in  all  cases  is  improvements; 


improvements  possibly  at  a  rate  and  on  a. 
scale,  when  taken  in  relation  to  the  area  of 
the  country,  never  before  known.  The  de- 
mand is  just  beginning  to  be  felt.  Soon  it 
will  become  insistent. 

And  here,  as  everywhere,  material  prog- 
ress means  but  the  solution  of  engineering 
problems. 

Steering  a  Straight  Course  in  Val- 
uation 

NO  SUBJECT  that  comes  within  the 
scope  of  the  civil  engineer  to-day  re- 
quires clearer  thinking  than  that  of  valua- 
tion. The  interests  at  stake  for  the 
consuming  public,  and  in  a  double  sense  for 
that  part  of  it  which  holds  investments  in 
public  utilities,  are  tremendous.  Variations 
of  10  per  cent  in  small  items,  when  multi- 
plied by  the  hundred  thousands  and  the 
millions  to  represent  their  aggregate  occur- 
rence on,  for  example,  the  railroad  lines 
throughout  the  country,  give  exceedingly 
large  figures.  The  questions  of  property 
appreciation,  depreciation,  development  ex- 
pense, land  values — all  have  a  material  bear- 
ing on  the  end  results. 

Were  everyone  thinking  sanely,  the  prob- 
lem, such  is  its  complexity,  would  be  difficult 
enough.  Unfortunately,  lawyers  and  econo- 
mists with  little  practical  experience  in 
railroad  management,  engineering  or 
finance  have  been  called  into  the  problem. 
There  has  resulted  a  variety  of  theory  that 
is  bewildering  to  all  but  those  who  have  the 
knowledge  and  strength  to  cling  close  to 
fundamentals,  despite  every  "wind  of  doc- 
trine." Silly  are  some  of  the  theories, 
vicious  others,  while  many  seem  to  be 
framed  merely  to  get,  despite  the  equities 
in  the  case,  as  much  as  possible  for  the  side 
advancing  the  argument. 

In  this  bewilderment  it  is  needful  to  steer 
straight.  It  is  necessary  to  be  unafraid, 
and  to  rap  each  unsound  theory  that  comes 
from  a  sufficiently  noted,  or  better,  notori- 
ous, source  to  give  it  standing.  New 
theories  must  be  judged  from  the  stand- 
point of  sound  principles  and  must  be 
rejected  if  they  run  counter  thereto. 

Much  of  the  bewilderment  has  undoubt- 
edly been  due  to  the  desire  of  many  who 
are  interested  in  or  concerned  with  valua- 
tion work  to  read  all  the  literature  con- 
stantly being  issued  on  the  subject.  Such, 
a  course,  if  one's  foundation  is  not  solid, 
is  almost  certain  to  lead  even  the  con- 
scientious astray.  While  it  is  necessary  tO' 
know  the  chief  of  the  erroneous  doctrines 
in  order  to  refute  them  whenever  occasion 
affords,  it  is  a  waste  of  valuable  time  to  try 
to  follow  each  new  theorist  through  his 
tangled  logic  to  his  absurd  conclusions. 
Only  the  more  important,  therefore,  of  the 
erroneous  and  vicious  theories  need  to  be 
given  consideration. 

Cling  close  to  the  fundamentals,  read 
carefully  the  writings  of  those  who  have 
already  shown  themselves  to  be  on  sound' 
ground,  be  familiar  with  the  more  important 
of  the  erroneous  doctrines,  and  neglect  all 
the  mushroom  theory  and  literature — such 
is  the  soundest  advice  that  can  be  given 
him  who  would  follow  valuation  development, 
and  wishes  to  conserve  his  time. 
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Tunnel  Muck  Turned  into  Concrete  Lining 
Immediately  Behind  Heading 

Chicago  Waterworks  Engineers  Drive  Tunnel  by  Day  Labor,  Save 
City  $230,000  and   Utilize  Special  Mounted  Concrete   Equipment 


MINE-RUN  material  put  through  a  4- 
in.  screen  plus  cement  makes  up  the 
concrete  lining  in  the  8-mile  Wilson 
Avenue  waterworks  tunnel  which  the  city 
engineer's  force  of  Chicago  is  building  by 
day  labor  to  provide  an  additional  supply 
to  the  rapidly  growing  northwest  portion 
of  the  city.  The  cost  is  going  to  be  $250,- 
000  below  the  lowest  bidder's  estimate  and 
the  time  of  completion  one  year  under  the 


TUNNEL     MUCK     WHICH     IS     USED     FOR     LINING 
CONCRETE 

forty-two  months  schedule,  if  present  prog- 
ress of  20  ft.  per  day  is  maintained.  Henry 
W.  Clausen,  engineer  of  waterworks  con- 
struction, made  these  estimates  recently  in 
a  comprehensive  paper  on  the  project  be- 
fore the  Western  Society  of  Engineers. 
General  articles  on  the  new  supply  were 
printed  in  the  Engineering  Record  of  Jan. 
16  and  23,  1915,  pages  73  and  103,  re- 
spectively. The  intake  crib  there  described 
has  since  been  put  in  place  and  on  April 
18  the  interior  was  pumped  out  ready  for 
the  sinking  of  the  shaft.  The  cutting  edge 
made  a  watertight  joint  with  the  clay.  The 
following  is  an  abstract  of  that  part  of  Mr. 
Clausen's  paper  dealing  with  the  methods 
used  in  driving  and  lining  the  tunnel. 

Different  Heading  Methods  Tried 

In  order  to  obtain  positive  information 
as  to  which  method  of  tunneling  was  the 
most  economical,  speedy  and  best  adapted 


to  local  conditions  in  Chicago,  it  was  de- 
cided to  try  out  a  number  of  different  meth- 
ods of  mining.  Accordingly,  the  standard 
method  of  top  heading  and  bench,  oper- 
ating on  the  two-shift  basis,  was  used  at 
the  Shore  shaft — the  entrance  to  the  3- 
mile  tunnel  under  the  lake  to  the  crib — 
and  the  Lincoln  Avenue  and  the  Lawndale 
Avenue  shafts.  These  shafts  were  selected 
for  the  two-shift  method  on  account  of  the 
territory  being  more  or  less  built  up  and 
the  necessity  for  inconveniencing  the  rest 
of  the  community  as  little  as  possible.  This 
method  involves  the  drilling  of  from  twen- 
ty-eight to  thirty-four  holes  in  the  heading 
and  eight  to  twelve  holes  in  the  bench.  The 
cut  holes  are  from  12  to  14  ft.  deep  and 
some  15-ft.  steel  was  made  up  in  order  to 
still  further  increase  the  shot. 

The  bottom-heading  method  with  break- 


BULKHEADED    FORMS    RECEIVE    CONCRETE    FROM 
RISING   PIPE 

down  roof,  on  the  three-shift  basis,  was 
used  in  the  single  heading  from  the  May- 
fair  shaft.  This  territory  was  not  so 
thickly  built  up  and  it  was  found  that  no 
complaints  resulted  from  the  blasting  op- 
erations carried  on  during  all  hours  of  the 
day  and  night.  This  method  involves  the 
drilling  of  about  twenty-three  holes  in  the 
bottom  heading  and  five  holes  in  the  roof 
heading.  The  cut  holes  are  from  9  to  10 
ft.  deep. 


At  the  latter  shaft  an  experimental  shoot- 
ing platform  was  constructed  for  the  pur- 
pose of  intercepting  the  rock  shot  down 
from  the  roof,  thus  avoiding  blocking  the 
free  passageway  to  the  bottom  heading  for 
a  certain  time  while  the  rock  from  the 
roof  was  being  mucked  out.  The  platform 
was  constructed  of  steel  and  lasted  but  a 
short  time,  finally  becoming  so  badly  bent 
as  to  make  it  of  no  further  use.  It  is 
Mr.  Clausen's  belief  that  no  such  device, 
however  constructed,  will  ever  ultimately 
pay  in  work  of  this  kind. 

Experience  showed  that  the  top-heading- 
and-bench  method  is  the  most  economical 
for  this  rock  operated  on  the  two-shift 
basis.  The  reason  for  this  is  two-fold :  In 
the  first  place,  if  there  is  any  quantity  of 


INCLINE    TO    CONVEYOR    TRAVELER    WHICH    FEEDS 
MIXER  RIG 

water  it  is  not  blocked  by  the  breakdown 
shot  of  the  top  heading;  the  second  and 
most  important  reason  is  that  on  the  two- 
shift  basis  a  certain  task  can  be  given  to 
the  gang  which  must  be  completed  before 
the  work  is  left.  In  other  words  it  is  the 
duty  of  the  miners  to  set  up  columns,  drill 
and  load  their  holes  and  shoot  their  rounds 
before  going  home.  Likewise,  it  is  the 
duty  of  the  muckers  to  muck  out  all  the 
rock  from  the  previous  shift.  It  is  under- 
stood that  the  time  of  the  shift  ends  when- 
ever these  tasks  are  completed. 

With  a  well-organized  crew,  for  a  10  to 
12-ft.  round  the  muckers  will  complete 
their  work  in  from  6V2  to  7  hours  and  the 
miners  in  from  7  to  71/2  hours.  If  the 
gang  is  not  up  to  standard  it  may  take  them 
9  to  10  hours,  for  which  they  only  receive 
one  day's  pay.  The  fact  that  a  shift  can 
be  held  responsible  for  a  definite  amount  of 
work  spurs  each  man  on  to  do  his  part. 
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Furthermore,  by  timing  the  beginning  of 
the  shifts  properly  a  comparatively  even 
load  factor  can  be  maintained  on  the  power 
equipment. 

In  the  three-shift  method  the  gang  only 
works  8  hours  and  quits,  the  succeeding 
shift  taking  up  the  work  where  the  previous 
shift  left  off.  If,  for  any  reason,  the 
previous  gang  neglected  its  work  it  is  hard 
to  place  this  responsibility  without  argu- 
ment and  question.  This  later  fact  is  of 
extreme  importance  in  operating  under  the 
civil  service  system,  because  absolute  evi- 
dence must  be  forthcoming  before  a  man 


formed  by  the  city  by  the  day-labor  method 
is  about  20  ft.,  many  days  being  as  high 
as  22  and  23  ft.  The  maximum  obtained 
has  been  about  26  ft.  When  excavating 
rock  at  this  rate  a  round  trip  of  the  cage 
v/ould  be  made  every  56  seconds,  7  seconds 
being  used  each  at  the  top  and  bottom  for 
loading  a  car.  The  descent  would  be  made 
in  10  seconds.  The  bottom  of  the  shaft  at 
Lincoln  Avenue,  in  order  to  facilitate  this 
operation,  has  a  spare  track  on  one  side  of 
the  cage  to  handle  empty  cars.  Three  hun- 
dred steel  side  1  yd.  K.  &  J.  dump  cars  are 
used.      They    are    specially    designed   with 


Method  C 


BOTH  TOP  AND  BOTTOM  HEADINGS  WEHE  TRIED  IN  TUNNELING 

Method  A. — Holes  1  shot  first  and  reloaded  until  cut  is  out.  Holes  2,  3  and  4  are  then  shot,  followed 
by  holes  5,  6  and  7,  shot  at  same  time.  All  holes  10  ft.  long,  and  loaded  with  8  .sticks  of  dynamite.  No 
delay  fuses  in  holes  1,  2,  4  and  7a.     First  delay  fusas  in  holes  3,  5  and  7.     Second  delay  fuses  in  holes  6. 

Method  B. — Holes  1  shot  on  first  shot ;  reloaded  and  shot  until  cut  is  out.  Holes  2  and  4  are  then 
shot.  Next  holes  3,  5  and  6.  Next  holes  1,  2  3  and  5  are  shot  with  no  delay  fuses.  Holes  4  and  6  are 
shot  with  first  delay  fuses.  Holes  in  bench  are  shot  before  heading  holes.  Holes  9  shot  with  no  delay 
fuses;  holes  10  with  first  and  holes  11  with  second.  Bench  and  heading  holes  loaded  with  7  or  8  sticks  of 
dynamite.      Bench   holes   8   ft.   long  and   heading  holes  12  ft. 

Method  C. — Holes  1  shot  first  with  no  delay  fuses ;  then  reloaded  and  shot  with  holes  2,  3,  4  and  5  on 
second  shot.  Holes  1  on  second  shot  are  loaded  with  no  delay  fuses,  holes  2  with  first  delay,  holes  3  and 
4  with  second  delay,  and  holes  5  with  third  delay.  Holes  1  loaded  with  9  sticks,  holes  2  with  8  sticks  and 
holes  3,  4  and  5  with  7  to  8  sticks.  Each  stick  1  lb.  exploder  in  next  to  last  stick.  Heading  holes  12  ft. 
and  bench  holes  10  ft.  deep. 


can  be  discharged.  Experience  also  showed 
that  the  total  daily  progress  was  not  any 
greater  by  the  three-shift  than  by  the  two- 
shift  method,  although  a  greater  number 
of  men  were  working  with  the  three-shift 
method. 

As  an  example  of  the  increasing  progress 
of  this  work  it  may  be  stated  that  the  best 
average  daily  excavation  done  by  contract 
on  a  12-ft.  tunnel  in  Chicago  was  about  8 
ft.  per  24  hours.  On  the  Southwest  Land 
and  Lake  Tunnel  a  progress  of  15  ft.  per 
day  was  made,  but  the  excavation  required 
so  much  trimming  subsequently  that  the 
actual  daily  progress  was  much  less  than 
15  ft.     The  average  daily  excavation  per- 


roller  bearings  and  half-size  automatic 
couplers.  They  are  hauled  by  40-hp  Bald- 
win gasolene  locomotives. 

The  usual  method  previously  employed 
by  contractors  in  lining  tunnels  of  this  size 
was  to  excavate  the  drift  completely  previ- 
ous to  starting  the  lining  of  the  tunnel, 
bringing  all  material  to  the  surface  where 
it  was  stored  or  otherwise  disposed  of  to 
the  oest  advantage.  After  the  mining  was 
completed  the  excavated  rock  stored  on  the 
surface  was  crushed  and  screened,  mixed 
with  sand  and  cement  and  brought  into 
the  tunnel  and  placed  by  hand  behind  forms 
of  steel  or  wood.  From  30  to  35  ft.  per 
day  were  lined  in  this  way.    When  the  drift 


PLATFORM    TO    CATCH   BLASTED    MUCK    WAS   SOON 
BROKEN    UP 

was  long  the  concrete  sometimes  had  its 
initial  set  before  arriving  at  the  forms. 
This  method  of  handling  was  necessary  on 
account  of  the  restricted  space,  making  it 
impossible  to  carry  on  both  operations  of 
minging  and  lining  in  the  same  heading  at 
the  same  time.  It  also  operated  to  extend 
the  ultimate  time  for  completion  on  ac- 
count of  having  to  line  the  entire  drifts  af- 
ter all  mining  was  completed. 

It  was  noticed  in  the  Wilson  Avenue  tun- 
nel that  the  rock  in  the  mine-run  condi- 
tion contained  considerable  fine  material 
and  apparently  would  make  good  concrete. 
Various  compressor  foundations  and  other 
miscellaneous  concrete  work  on  top  were 
made  with  this  material,  showing  excellent 
results.  Test  cubes,  eighteen  in  all,  were 
made  with  various  proportions  of  cement, 
aged  thirty  days,  and  broken  at  the  Armour 
Institute  of  Technology.  They  indicated 
that  the  concrete  was  of  satisfactory 
strength.  Realizing  the  possibilities  not 
only  of  completing  the  work  very  much 
earlier  but  of  saving  the  expense  of  haul- 
ing the  material  back  and  forth  required 
for  the  lining,  as  well  as  the  cost  of  pur- 
chasing crushed  stone  and  sand  for  the 
concrete,  it  occurred  to  the  engineers  that 
a  method  could  be  devised  which  would 
line  the  tunnel  with  the  mine-run  rock  in 


BELT  CONVEYOR  UNDER  SCREEN  DISCHARGES  INTO 
MIXER  HOPPER 
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the  same  drift  as  the  mining  was  carried 
on,  thus  carrying  on  both  operations  simul- 
taneously. 

After  considerable  thought  and  study  a 
scheme  was  worked  out  which  would  ac- 
complish this  purpose.  It  consists  of  a 
screening  and  loading  machine  which 
handled  all  the  rock  coming  from  the  head- 
ing, permitting  the  material  less  than  4 
in.  in  dimension  to  be  deposited  in  the  hop- 
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THIS    OUTFIT    MOVED    EVERY    TWO    WEEKS 

per  over  a  pneumatic  mixer.  The  over- 
size is  rejected  and  loaded  by  hand  into 
a  car  standing  nearby.  A  pneumatic  mixer 
deposits  the  concrete  through  an  8-in.  pipe 
placed  behind  the  Blaw  steel  forms  espec- 
ially designed  for  clearance,  at  a  distance 
of  as  much  as  800  ft.  away.  The  screen- 
ing machine,  built  from  city  designs  by  the 
Stephens-Adamson  Manufacturing  Com- 
pany, and  the  concrete  mixer,  are  designed 
to  run  on  roller-bearing  wheels  operating  on 
one  track  and  within  the  clearance  of  the 
final  tunnel  dimensions.  The  concrete  form.s 
in  30  ft.  sections  are  made  of  steel  operat- 
ing on  a  traveler  on  roller-bearing  wheels. 
By  this  system  approximately  60  ft.  of 
forms  are  filled  in  two  shifts,  the  concrete 
setting  only  about  16  hours  before  the  forms 
are  removed.  The  clearance  on  the  forms 
and  the  concrete  machinery  is  so  arranged 
as  to  permit  of  unhampered  operation  of 
the  trains  through  and  past  the  concreting 
outfit. 

Haunch  Walls  Built  by  Hand 

In  advance  of  the  steel  forms  guide  walls 
are  constructed  by  hand-mixed  concrete. 
These  walls  are  made  of  wooden  forms  set 
to  the  true  line  and  grade  from  the  engi- 
neer's centerline  and  grade  plugs.  The 
walls  guide  the  steel  forms  so  that  the  fin- 
ished lining  is  absolutely  true  to  line  and 
grade.  This  is  something  that  it  was  diffi- 
cult to  get  a  contractor  to  do,  his  policy 
being  rather  to  fit  the  hole  as  blasted  as 
near  as  possible  and  thus  avoid  trimming 
— a  method  sometimes  resulting  in  the  tun- 
nel being  a  series  of  short  tangents  vary- 
ing anywhere  from  2  to  6  in.  from  a 
straight  line. 

Up  to  the  end  of  1915  the  cost  per  foot 
for  excavating  26,715  ft.  of  tunnel  was 
$41.88  and  for  lining  $15.  It  is  estimated 
that  the  cost  per  foot  of  cleaning  will  be 
$2,  of  removing  plant  60  cents,  and  of  un- 
foreseen contingencies  $2;  a  total,  including 
engineering  and  inspection,  of  $61.48.  The 
lowest  bid  received  in  June,  1914,  was  $60 
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per  foot,  to  which  it  is  estimated  $2  should 
be  added  for  contingencies  and  $6.20  (10 
per  cent)  for  engineering  and  inspection. 
The  saving  will  be  therefore  slightly  more 
than  the  cost  of  the  engineering  and  in- 
spection, but  the  time  will  be  reduced  one 
year. 

Organization 

The  work  was  planned  and  is  being 
executed  by  John  Ericson,  city  engineer, 
reporting  directly  to  L.  P.  Morehouse,  com- 
missioner of  public  works.  Directly  con- 
nected with  the  design  were  M.  B.  Reyn- 
olds, engineer  of  waterworks  design,  and  H. 
S.  Baker,  assistant  city  engineer.  H.  W. 
Clausen,  engineer  of  waterworks  construc- 
tion, is  immediately  in  charge  of  the  con- 
struction division  of  the  Bureau  of  Engi- 
neering. He  is  the  general  superintendent, 
as  it  were,  of  the  tunnel  as  well  as  of  other 
waterworks  construction. 

After  the  above,  at  each  shaft  of  the  tun- 
nel, the  standard  organization  of  the  con- 
struction division  is  followed,  namely:  An 
assistant  engineer,  who  is  in  local  charge 


of  the  work.  Reporting  to  him  is  the  tun- 
nel foreman,  who  has  general  charge  of 
all  the  labor  and  upon  whose  experience 
as  a  miner  the  assistant  engineer  naturally 
relies  more  or  less.  The  drilling  and  blast- 
ing of  the  heading  are  in  charge  of  a  head- 
ing boss,  who  reports  directly  to  the  tun- 
nel foreman.  The  miners  who  operate  the 
drills  and  load  and  explode  the  charges 
placed  in  the  borings  or  holes,  together 
with  their  helpers,  are  under  the  immediate 
jurisdiction  of  the  heading  boss.  The  muck- 
ers working  in  the  heading  load  the  blasted 
rock  into  cars  and  are  under  the  direction 
of  a  mucking  boss  who  also  reports  di- 
rectly to  the  tunnel  foreman  but  of  course 
works  in  harmony  with  the  heading  boss 
during  the  period  when  both  are  engaged 
in  the  heading.  Reporting  also  to  the  tun- 
nel foreman  are  the  concrete  foreman  hand- 
ling the  concrete  apparatus  and  forms, 
straw  boss  over  a  small  track  gang,  hoist- 
ing engineers  having  charge  of  the  power 
plants  at  each  shaft  and  other  unattached 
workmen,  such  as  top  laborers  and  pump- 
men. 


Electricity  Supplants  Mesquite- Fired  Boiler  as 
Power  Source  for  Pumps 

Air  Chambers  Ab.sorb  Back  Lash  Through  Wooden  Discharge  Line 
When  Pumps  Stop — High  Centrifugal  Pump  Efficiencies  Obtained 


MESQUITE  as  a  fuel  for  steam-driven 
irrigation  pumps  proved  the  undoing 
of  a  1000-acre  project  on  a  Texas  ranch 
12  years  ago.  Coal  hauled  18  miles  from 
Eagle  Pass  tried  as  an  alternate  proved 
too    expensive    and    the    project    remained 


16-centrifugal  pump.  The  engines  and 
boilers  were  located  on  the  ground  level,  34 
ft.  above  mean  river  level  and  170  ft.  from 
the  river.  The  pump  was  at  the  bottom  of 
a  brick-lined  pit  14  x  16  ft.  in  plan  and  25 
ft.  deep  and  was  belt-driven  from  the  fly- 
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TOPOGRAPHICAL   MAP   OF   THE  INDIO  RANCH   SHOWING  COMPLETE  PLANT  LAYOUT 


dormant  until  electricity  revivified  it  in 
1913.  The  acreage  is  part  of  a  160,000-acre 
ranch  in  .Maverick  County  bordering  for  40 
miles  on  the  Rio  Grande.  Provision  is 
made  to  bring  an  additional  1500-acre  tract 
under  water  from  the  rehabilitated  pump- 
ing plant  at  a  later  date. 

Why  Original  Plant  Failed 

The  steam  pumping  plant  was  erected  at 
the  extreme  upper  end  of  the  ranch  and 
consisted  of  a  simple  Corliss  steam  engine, 
two  125-hp.  water  tube  boilers  and  a  No. 


wheel  of  the  engine — the  position  of  the  belt 
being  about  45  deg.  from  the  horizontal. 
Water  was  pumped  from  a  sump  lying  di- 
rectly under  the  pump  and  connected  to  the 
river  by  a  brick  gravity  flow  intake.  The 
water  was  discharged  through  a  spiral 
riveted  riser  into  a  wooden  flume  located 
over  the  pump  house.  This  flume  carried 
the  water  to  the  canal  head  about  600  ft. 
away. 

The  plant  was  more  or  less  of  a  failure 
from  the  start,  as  the  native  mesquite  wood 
for  fuel  proved  to  be  costly  and  unsatis- 


April  29,  1916 


ENGINEERING     RECORD 


571 


factory.  After  a  season  or  two  of  operation 
all  the  available  mesquite  had  been  used  and 
so  an  attempt  was  made  to  haul  coal  by 
wagons  from  Eagle  Pass,  18  miles  distant; 
this  proved  entirely  unpracticable.  Then 
the  gravity  intake  gradually  filled  with  silt 
until  it  became  practically  useless  and  the 


h- 3'0'- 


of  20-in.  galvanized  spiral  riveted  steel  pipe 
in  20-ft.  lengths,  having  flexible  bolted  con- 
nections, the  reason  for  using  the  steel  pipe 
being  that  a  small  arroya  had  to  be  crossed 
which  would  necessarily  expose  the  pipe.  In 
addition,  for  the  last  160  ft.  the  line  was  on 
a  sharp  rise  to  the  canal  head,  which  sub- 
jected the  joints  to  angles,  and  it  was  feared 
that  these  conditions  could  not  be  taken 
care  of  by  the  wood  pipe. 

It  was  found  necessary  to  install  air 
chambers  on  each  discharge  line  just  out- 
side of  the  pumphouse  between  the  risers 
and  the  wood  pipe.    They  consist  of  a  piece 
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METHOD  EMPLOYED   IN   CARRYING  PIPE  LINE  ACROSS  ARROYO 


plant  was  closed  down  and  the  irrigation 
project  abandoned. 

Decide  to  Install  New  Plant 

In  the  summer  of  1913  B.  G.  Barnes,  gen- 
eral manager  of  the  cattle  company,  again 
became  interested  in  irrigation  in  so  far  as 
growing  cattle  feeding  crops  was  concerned 
and  decided  to  replace  the  old  plant  by  en- 
tirely new  equipment  and  structures  suit- 
able to  the  conditions. 

After  considering  several  types  of  prime 
movers  it  was  decided  to  install  electrically 
driven  pumps  and  buy  power  from  the  In- 
ternational Electric  Company  of  Eagle 
Pass,  which  agreed  to  build  a  power  line  to 
the  ranch.  The  old  steam  equpiment  was 
dismantled  and  sold  and  the  pump  pit 
floored  and  lined  with  6  in.  of  reinforced 
waterproofed  concrete.  A  vertical  cen- 
trifugal Worthington  pump  direct-con- 
nected to  a  100-hp.  General  Electric 
induction  motor  was  installed,  the  pump  be- 
ing placed  in  the  bottom  of  the  pit  and  the 
motor  on  the  floor  level  above.  The  suction 
pipe  is  160  ft.  long  and  is  a  16-in.  flanged 
wrought-iron  pipe.  The  discharge  riser  is 
a  14-in.  wrought-iron  pipe  and  there  is  a 
balanced  check  valve  immediately  above  the 
pump.  The  riser  discharges  into  a  20-in. 
wire-wound  wood  pipe  with  wooden  collars. 
The  wood  pipe  is  located  just  below  ground 
level  and  is  1700  ft.  in  length.  At  a  point 
750  ft.  from  the  pump  plant  a  cast-iron  Y 
is  inserted  and  one  branch  line  50  ft.  long 
leads  to  the  present  main  canal  and  the 
other  branch  line  continues  up  the  hill  for 
900  ft.  to  a  point  70  ft.  above  mean  river 
level,  where  it  is  proposed  at  some  future 
time  to  develop  a  tract  of  land  subject  to  a 
canal  at  this  elevation. 

This  plant  had  a  satisfactory  operation 
for  the  season  of  1914  and  in  the  fall  of 
that  year  it  was  decided  to  install  a  second 
unit  of  the  same  size  as  the  first,  but  as  the 
new  unit  was  to  be  of  the  horizontal  type  it 
was  necessary  to  construct  a  new  pit,  which 
is  located  on  the  downstream  side  adjoin- 
ing the  old  one,  and  the  two  are  connected 
at  the  bottom  by  an  archway.  The  new  pit 
is  12  X  16  ft.  in  plan  and  2%  ft.  deep  with 
12  in.  at  the  top,  increasing  to  18  in.  at  the 
bottom.  The  12-in.  floor  is  of  reinforced 
waterproofed  concrete. 

The  conduit  between  the  new  unit  and  the 
canal  head  consists  of  350  ft.  of  wood  pipe 
similar  to  the  first  installation  and  250  ft. 


of  14-in.  pipe  16  ft.  long  and  closed  at  the 
top  end.  Before  the  installation  of  these 
chambers,  upon  switching  off  the  power,  the 
units  quickly  came  to  a  dead  stop  and  the 
back  lash  in  the  pipe  lines  created  such  a 
shock  that  it  always  sprung  the  wood  pipe, 
causing  leakage,  which  it  was  feared  might 
ultimately  cause  their  failure.  After  the 
chambers  were  in  place  the  back  lash  was 
seldom  felt  and  when  it  was  it  was  so  slight 
that  no  damage  was  done.  The  air  cham- 
bers are  shown  in  the  view  of  the  pump- 
house. 

The  priming  of  the  pumps  is  done  by 


water  level  in  the  elevated  tank  is  controlled 
by  a  float  control  switch  and  the  pumping 
unit  is  a  centrifugal  pump  direct-connected 
to  a  5-hp.  motor.  The  forge  blower,  band 
saw  and  other  small  tools  in  the  blacksmith 
and  carpenter  shops  are  also  motor-driven. 
One  of  the  unique  and  practical  applica- 
tions made  of  electricity  on  the  ranch  is  the 
operation  of  the  ensilage  cutters.  There 
have  been  constructed  sixteen  reinforced 
concrete  silos  20  ft.  in  diameter  by  60  ft. 
high,  each  having  a  capacity  of  500  tons. 
They  are  located  on  the  borders  of  the  farm 
in  groups  of  from  two  to  four  and  a  power 
line  furnishes  power  to  them  all.  The 
ensilage  cutters  are  belt-driven  by  a  35-hp. 
2300-volt  induction  motor.  After  two  sea- 
sons of  operation  this  arrangement  has 
proved  entirely  satisfactory.  The  motor  is 
mounted  on  a  small  housed-over  truck  so 
that  it  can  be  moved  from  silo  to  silo. 

High  Efficiencies  Are  Obtained 

In  April,  1915,  the  pumping  units  were 
tested  and  high  efficiencies  were  obtained. 
The  static  head  of  the  vertical  unit  is  55.34 
ft.  and  the  total  head,  including  friction  and 
pump  losses,  is  72.59  ft.,  making  friction 
and  pump  losses  of  17.25  ft.  The  water  was 
measured  by  a  4-ft.  Cippoletti  weir  placed 
in  the  canal  several  hundred  feet  below  the 
canal  head.  Power  input  was  measured  by 
an  integrating  wattmeter.  Head  was 
measured  by  pressure  and  vacuum  gages 
and  a  mercury  U  tube.  An  average  of 
y2-hr.  readings  taken  for  12  hr.  gave 
3636.5  gal.  per  minute  discharge,  a  power 
input  of  104.9  hp.  with  a  calculated  water 
horsepower  of  66.6.  Allowing  91.5  per 
cent  motor  efficiency  and  90  per  cent  shaft- 


PIPE    LINE    FROM    TEXAS    PUMPING    PLANT  CROSSING  AN    ARROYO 


Nash  rotary  vacuum  pumps,  one  direct-con- 
nected to  a  iy2-hp.  motor  and  the  other 
belt-driven  by  a  2-hp.  motor.  The  piping 
of  each  primer  is  so  arranged  that  either 
pump  can  be  primed  by  either  primer.  The 
primary  power  line  consists  of  18  miles  of 
three-phase,  13,500-volt  line  of  No.  4  me- 
dium hard  drawn  copper  wire  on  40-ft. 
poles  spaced  275  ft.  apart.  By  changing 
the  insulation  the  line  voltage  can  be  in- 
creased to  22,000. 

Farm  Use  for  Electricity 

Having  got  the  pole  line  so  close,  it  was 
extended  for  farm  use  by  a  2300-volt  line 
carrying  current  from  the  step-down  sta- 
tion to  the  ranch  buildings  two  miles  dis- 
tant, where  it  is  used- for  lighting  and  for 
operating  the  water  supply  system.     The 


bearing  efficiency,  the  horsepower  input  at 
the  pump  was  86.38,  which  gave  a  pump  effi- 
ciency of  77  per  cent. 

The  static  head  of  the  horizontal  unit  is 
55.01  ft.  and  the  total  head,  including  fric- 
tion and  pump  losses,  70.63  ft.,  making  fric- 
tion and  pump  losses  of  15.62  ft.  The 
average  discharge  was  4726.4  gal.  per  min- 
ute and  the  power  input  was  103.64  hp.  with 
a  calculated  water  horsepower  of  84.2,  which 
gave  a  pump  efficiency  of  81.24  per  cent. 
The  machinery  and  equipment  was  fur- 
nished by  A.  M.  Lockett  &  Company  of 
Houston  and  New  Orleans,  with  the  excep- 
tion of  the  wood  pipe,  which  was  furnished 
by  the  Pacific  Coa.st  Pipe  Company,  Seattle. 
All  designs  and  plans  were  made  and  the 
construction  supervised  by  B.  G.  Slining, 
consulting  engineer,  of  San  Antonio. 
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Three  Reinforced-Concrete  Buildings  Alone 
Resist  Flames  in  Paris,  Texas,  Fire 

Methods  of  Repairing  Beams  and  Tying-in  Walls  to  Strengthen  Injured  Struc- 
ture Outlined — Wire  Glass  Windows  and  Gypsum  Partitions  Withstand  Test 


CONVINCING  evidence  of  the  effective- 
ness of  reinforced  concrete  as  a  fire- 
resistive  construction  is  furnished  by  the 
fact  that  three  reinforced-concrete  build- 
ings directly  in  the  path  of  the  Paris,  Tex., 
fire  were  the  only  buildings  that  came 
through     practically     unharmed.      As    de- 


with  wire  glass  windows  and  steel  sash, 
which  excluded  the  fire.  The  rear  of  the 
building,  however,  was  equipped  with 
wooden  sash  and  plain  glass,  and  the  fire 
soon  found  its  way  through  these  openings. 
Everything  composed  of  wood  or  other  com- 
bustible  material   was   entirely   destroyed, 


the  refrigerating  plant  in  good  working 
condition.  The  estimated  damage  to  the 
building  was  about  42  per  cent. 

The  third  building  was  the  First  National 
Bank.  Buildings  were  destroyed  completely 
on  all  four  sides  of  this  structure,  and  it  is 
reported  that  these  buildings  were  also 
dynamited  in  an  attempt  to  check  the  fire. 
The  west  and  north  sides  were  equipped 
with  wire  glass  and  .steel  sash,  and  in  every 
case  the  windows  remained  intact.  The 
south  and  east  sides  had  plain  glass  win- 
dows and,  with  a  few  exceptions  on  the  fifth 
floor,  these  are  entirely  gone.  With  the  ex- 
ception of  the  fifth  and  ground  floors  there 


REINFORCEMENT  ADDED  AND  CONCRETE  BEAM   WIDENED 


GYPSUM    PARTITIONS    WITHSTAND    FIRE    TEST 


scribed  in  the  Engineering  Record  of  April 
1,  page  463,  and  illustrated  in  the  issue  of 
April  15,  page  529,  this  fire  was  extremely 
destructive,  ranking  as  the  fourth  of  the 
great  fires  in  this  country.  The  total  losses 
are  estimated  between  $10,000,000  and  $12,- 
000,000,  about  $4,500,000  being  covered  by 
insurance. 

The  people  of  the  city  have  already  begun 
reconstruction  on  improved  and  modern 
lines,  widening  streets,  planning  open 
courts,  and  adopting  rigid  fire  limits  and 
fire-resistive  construction.  The  lesson  to 
be  learned  from  the  effects  of  the  fire  are 
here  outlined,  and  a  description  is  given  of 
the  methods  used  in  repairing  minor  in- 
juries to  one  of  the  reinforced-concrete 
structures. 

Buildings  Little  Damaged 

There  were  three  reinforced-concrete 
buildings  in  the  direct  path  of  the  flames, 
and  these  are  the  only  structures  so  located 
which  now  remain  standing.  The  least 
damaged  of  these  is  the  Wise  apartment 
house.  A  livery  bam  at  the  rear  and  a  resi- 
dence on  the  south  side  of  this  building 
were  completely  destroyed,  and  on  the  north 
side  a  store  building  full  of  merchandise 
stood  within  10  ft.  of  the  apartment.  The 
heat  was  so  intense  that  the  interior  fur- 
nishings must  have  caught  fire  from  radia- 
tion alone.  All  the  windows  on  this  side 
were  of  glass  with  steel  frames,  and  every 
window  was  shut.  Not  a  pane  of  glass  came 
out,  although  the  glass  melted  and  flowed, 
bulging  badly  and  cracking,  as  shown  in 
one  of  the  accompanying  photographs.  The 
upper  half  of  the  windows  were  of  ribbed 
wire  glass  and  the  lower  half  of  glazed  wire 
glass.  The  ribbed  glass  bent  much  more 
than  the  glazed,  and  in  one  case  actually 
flowed  from  the  top  and  the  pane  curled 
over. 

The  building  which  ranks  second  in  small 
amount  of  damage  done  by  the  fire  is  the 
Gibraltar  Hotel.  This  structure  also  had 
other  buildings  burned  on  three  sides  of  it. 
The  two  sides  of  the  hotel  were  equipped 


except  on  the  ground  floor  and  in  a  few  of 
the  front  rooms. 

Gypsum  Blocks  Stand  Well 

All  partitions  were  constructed  of  gypsum 
block,  and  although  in  most  cases  the  plas- 
tering was  entirely  removed  from  the  walls, 
the  blocks  remained  intact.  An  accompany- 
ing photograph  shows  the  gypsum  block 
walls  with  the  plaster  burned  away.  There 
is  no  sign  of  damage  to  any  concrete  in  the 
building,  and  the  steel-framed  windows,  al- 
though ruined,  performed  their  function 
and  can  even  now  be  raised  and  lowered. 
The  elevators,  inside  fireproof  walls  and 
steel  doors,  remained  in  running  order,  and 


WIRE   GLASS   WINDOWS    STILL    INTACT 


is  nothing  left  in  the  building  but  the  rein- 
forced-concrete columns,  beams  and  floors. 
The  partitions  were  chiefly  of  wire  lath, 
and  these  were  completely  destroyed. 

Repairing  Damaged  Beams 

In  some  cases  the  reinforced  concrete  in 
this  building  was  badly  damaged,  probably 
due  to  the  effects  of  dynamiting  the  adja- 
cent building.  Several  of  the  beams  cracked 
badly,  and  the  west  wall  separated  from  the 
rest  of  the  building.  In  two  cases  the 
beams  failed  so  badly  that  a  continuous  solid 
concrete  wall  was  built  under  the  failed  sec- 
tions. Practically  every  column  is  being 
strengthened  by  the  addition  of  3%  to  4  in. 
of  concrete  on  each  side. 

The  floor  was  constructed  of  T-beams  and 
a  5-in.  slab.  For  beams  which  are  in  very 
bad  condition,  1  in.  or  more  of  the  floor  sur- 
face is  removed  and  twelve  holes  are  drilled. 
Small  angles  are  placed  on  the  lower  corners 
of  the  beams  and  U-bolts  are  inserted  and 
drawn  up  with  plates  and  bolts.  These  are 
shown  in  an  accompanying  photograph,  the 
U-bolts  being  spread  at  the  top  in  order  to 
get  good  bond  between  the  new  steel  and 
new  concrete.  Reinforcing  rods  are  placed 
as  shown,  and  the  forms  built  around  the 
beams.  New  concrete  is  then  poured 
through  the  holes  made  for  the  U-bolts  and 
through  additional  holes  made  along  the 
length  of  the  beams.  The  depth  of  the 
beam  is  thus  increased  by  SVo  to  4  in.,  and 
the  width  by  6  to  7  in. 

Anchoring  the  Walls 

To  tie  the  corners  and  intermediate  col- 
umns of  the  building  the  following  method 
is  being  used:  Level  with  the  floor  surface 
the  outside  brick  facing  is  removed  and  a 
6  X  1-in.  continuous  bent  steel  plate  is  placed 
around  the  column,  as  shown  in  the  accom- 
panying drawing.  The  1-in.  rods  are  then 
anchored  down  through  the  floor  at  one  end, 
passing  along  the  top  of  the  floor  through 
the  outside  wall  and  tightened  by  nuts  at 
the  outside  end.  New  concrete  is  then  laid 
on  the  floor  surface  to  cover  the  rods. 
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Anchored  in  Hoor 
METHOD   OF    TYING   THE    CORNER    COLUMN 

The  building  is  being  salvaged  by  the  firm 
of  Lang  &  Witchell,  architects,  of  Dallas, 
Tex.,  and  a  local  firm  of  contractors,  Finn 
Owings  &  Company,  are  doing  the  work. 

Unprotected  Steel  Fails 
This  fire  also  demonstrated  the  fact  that 
unprotected  steel  is  practically  sure  to  fail 
in  case  of  fire.  The  court  house  was  of  the 
old  type  of  fireproof  building,  with  stone 
exterior,  steel  I-beams  and  flat-arch  tile 
floors,  with  steel  roof  trusses  and  book-tile 
and  slate  roof.  The  steel  is  simply  a  tan- 
gled mass,  some  of  it  practically  tied  into 
knots. 

The  people  of  Paris  are  taking  advantage 
of  their  loss  to  properly  plan  the  streets 
and  parks  and  lay  out  a  better  city.  All 
the  main  thoroughfares  will  be  changed 
from  60  ft.  to  80  ft.  in  width  and  all  40-ft. 
streets  widened  to  50  ft.  About  4  miles  of 
new  streets  will  be  added.  The  present  city 
square  will  be  parked  and  a  new  market 
square  has  been  laid  out.  A  permanent 
road  leading  from  the  present  main  road 
several  miles  northeast  of  the  town  will  be 
constructed  directly  into  the  center  of  the 
city.  A  new  city  hall,  court  house,  and 
school  building  will  be  constructed  and  the 
government  has  appropriated  $200,000  for 
the  erection  of  a  new  post  office.  Building 
districts  are  fixed  for  all  types  of  buildings 
in  every  part  of  the  city.  The  code  of  the 
State  Fire  Insurance  Commission  has  been 
adopted  and  everything  within  the  fire  lim- 
its will  be  required  to  be  of  fire-resistive 
construction. 


Transverse  Brick  Tests  Proposed  as  a 
Measure  of  Pier  Strengtli 

That  transverse  tests  of  brick  will  give  a 
fairly  reliable  measure  of  the  strength  of 
brick  piers  when  laid  up  in  mortar  is  an- 
nounced as  a  result  of  the  series  of  tests  on 
large  brick  piers  made  by  the  U.  S.  Bureau 
of  Standards  (see  Engineering  Record  of 
April  10,  1915,  page  460)  and  an  auxiliary 
series  of  tests  of  the  bricks  for  transverse 
strength.  In  a  paper  on  this  subject  pre- 
sented at  the  thirtieth  annual  convention  of 
the  National  Brick  Manufacturers'  Associ- 
ation by  J.  G.  Bragg,  assistant  physicist, 
results  of  these  tests  were  given. 

In  conclusion  it  was  stated  that  consider- 
ing the  results  of  this  investigation,  while 
additional  data  is  needed  to  justify  the  as- 
sertion that  a  ratio  based  on  the  transverse 
tests  of  bricks  could  be  established  which 
would  be  of  assistance  in  estimating  the 
strength  of  brick  masonry,  this  method  is 
much  more  efficient  and  more  satisfactory 
than  the  usual  crushing  test  of  the  brick. 


Storage  Reservoir  Feeders  Planned  to  Abate 
Naugatuck  River  Nuisance 

Co-operation  among  25  New  England  Manufacturers  Leads  to  Com- 
prehensive Project  for  Water  Conservation — Three  Dams  Proposed 

By  CHARLES  H.  PRESTON,  JR. 
Consulting  Engineer,  Waterbury,  Conn. 


SHORTAGE  of  water  for  industrial  pur- 
poses, accompanied  by  insanitary  condi- 
tions resulting  from  decomposing  sewage 
deposits  during  dry  months,  led  twenty-five 
corporations  with  manufacturing  plants 
along  the  Naugatuck  River  in  Connecticut  to 
co-operate  in  a  project  for  equalizing  the 
stream  flow  by  means  of  a  series  of  three 
dams  in  the  upper  Naugatuck  drainage 
basin,  designed  to  impound  13,000,000,000 


LEAD  MINE  BROOK   AT   SITE  OF  DAM    NO.  2 

gal.  of  water  at  a  cost  of  several  million 
dollars.  The  first  of  the  three  dams  to  be 
built  will  be  of  cyclopean  masonry,  142  ft. 
high  and  1300  ft.  long  on  top,  and  will  con- 
tain 800,000  cu.  yd.  of  masonry.  The  manu- 
facturers, cities  and  villages  will  petition 
the  General  Assembly  in  January,  1917,  for 
charter  rights  to  begin  the  first  develop- 
ment. 

Stream  Flow  Varies 

The  Naugatuck  River,  flowing  through  a 
narrow  valley  of  the  western  section  of  Con- 
necticut with  precipitous  hills  on  either  side, 
and  numerous  dams  and  mill  ponds  that 
cause  a  fluctuating  stream  flow,  is,  length 
considered,  the  most  important  stream  in 
New  England  from  an  industrial  point  of 
view.  The  extremes  in  run-off,  together 
with  control  of  water  by  the  many  dams 
across  the  river,  result  in  the  river  bed  be- 
ing dry  in  numerous  places  during  the 
months  of  June,  July,  August  and  Septem- 
ber of  each  year.  Towns,  villages  and  cities 
along  its  course  empty  their  sewage,  un- 
treated, into  it  together  with  manufacturing 
wastes  of  many  descriptions,  causing  the 
river  to  become  badly  polluted,  a  condition 
probably  the  most  insanitary  in  the  State. 
The  ri"er  banks  during  these  dry  months 
are  coated  with  heavy  layers  of  decomposing 
sludge  and  other  deposits,  visible  at  low 
water,  particularly  south  of  Waterbury  to 
its  confluence  with  the  Housatonic  River  at 
Derby. 

From  its  sources.  Hart  Brook,  Hall 
Meadow  Brook,  the  East  Branch  and  Lead 


Mine  Brook  in  the  towns  of  Norfolk, 
Goshen,  Winchester  and  Torrington,  all  of 
which  are  in  Litchfield  County,  to  its  con- 
fluence, the  river  is  44  miles  in  length  and 
its  watershed,  varying  in  width  from  5  to 
10  miles,  has  a  total  area  of  326  sq.  miles. 
Its  daily  discharge  at  Waterbury  varies 
from  125  to  5500  sec-ft.,  and  this  extreme 
change  will  occur  in  5  hours. 

The  estimated  population  of  the  water- 
shed is  150,000,  comprising  a  total  of  25 
cities,  towns  and  villages,  the  most  impor- 
tant of  which  are  Torrington,  Thomaston, 
Waterbury,  Naugatuck,  Seymour,  Ansonia 
and  Derby.  Statistics  of  manufacture  in- 
clude metal,  rubber,  galvanizing,  silk,  tex- 
tile and  dye  works,  laundries,  paper  mills, 
grist  mills  and  breweries,  a  total  of  130,  of 
which  95  are  brass  or  other  metal  works. 

The  grade  from  the  town  of  Winchester 
to  Derby  is  1300  ft.  and  the  average  pre- 
cipitation during  the  past  29  years  has  been 
48.88  in.,  by  months  as  follows:  January, 
4.25  in.;  February,  4.14  in.;  March,  4.49 
in.;  April,  3.74  in.;  May,  3.82  in.;  June, 
3.32  in.;  July,  4.65  in.;  August,  4.48  in.; 
September,  3.77  in.;  October,  4.10  in.;  No- 
vember, 3.64  in. ;  December,  4.33  in. 

Manufactltrers  Join  Forces 

Shortage  of  water  for  industrial  purposes, 
together  with  extreme  insanitary  conditions 
along  the  river,  was  the  direct  cause  of  a 
movement,  taken  up  by  the  twenty-five  cor- 
porations whose  sites  adjoin  the  river  banks, 
to  investigate  a  method  of  relief.  On  April 
13,  1914,  manufacturers  of  the  Naugatuck 
Valley,  in  general  meeting  called  for  the 
purpose  of  discussing  proposed  water  con- 
servation in  the  upper  Naugatuck  drainage 


LOCATION  OF  THREE  PROPOSED  IMPOUNDING  RES- 
ERVOIRS ON  LEAD  MINE  BROOK       . 
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basin,  voted  an  appropriation  of  several 
thousand  dollars  for  an  engineering  inves- 
tigation and  report  on  the  proposed  project. 
Lead  Mine  Brook,  in  the  town  of  Harwin- 
ton,  was  selected  for  the  proposed  first  de- 
velopment. 

The  total  area  of  Lead  Mine  Brook  water- 
shed is  24  sq.  miles.  It  has  a  length  of 
9  miles  and  varies  in  width  from  214  to  5 
miles.  Records  taken  at  the  stream  since 
September,  1914,  to  date  show  the  following 
monthly  yield: 

Total  vield  in  million  gallons  varying 
from  7.2  to  6347.6. 

Average  yield  per  square  mile,  million 
gallons  per  day,  varying  from  0.0110  to 
9.3200. 

Average  yield  per  square  mile,  second- 
feet,  from  0.017  to  14.421. 

Rainfall  in  inches  from  0.12  to  7.13. 

Rainfall  collected,  0.02  to  8.17  in.' 

Percentage  of  rainfall  collected,  from  2.4 
to  341.7. 

The  width  of  the  Naugatuck  River  varies 


ment  to  the  cities  and  towns  along  its 
banks,  particularly  below  Waterbury,  would 
make  the  project  a  worthy  one,  if  from  no 
other  than  a  sanitary  point  of  view.  The 
development  of  Lead  Mine  Brook  in  total 
would  create  a  stream  12  in.  in  depth  and 
the  average  width  for  the  four  dry  months 
of  each  year,  and  with  further  develop- 
ments on  tributary  streams  north  of  Lead 
Mine  Brook  a  full,  dependable  stream  flow 
suflScient  to  flush  the  river  to  a  sanitary 
condition  throughout  the  four  months  could 
be  secured. 

Manufacturers,  as  individuals  and  corpo- 
rations, have  long  pondered  this  idea  and 


January,  1917,  for  charter  rights  to  begin 
the  first  development,  No.  2  reservoir,  which 
will  take  rank  among  the  notable  dams  of 
New  England  on  account  of  its  dimensions. 
It  is  designed  on  conservative  lines  to  meet 
extreme  conditions  of  precipitation,  run-off 
and  temperature  changes.  The  commission 
appointed  by  the  manufacturers  of  the 
Naugatuck  Valley,  with  full  charge  of  all 
preliminary  investigations  and  reports,  is 
ex-Senator  Lewis  A.  Piatt,  chairman,  of  Wa- 
terbury; W.  H.  H.  Wooster,  secretary;  the 
Seymour  Manufacturing  Company  of  Sey- 
mour, and  the  writer.  The  project,  includ- 
ing plans  and  specifications,  has  been  fully 


WHEN  POVERTY  HOL- 
LOW IS  FLOODED  BY 
RESERVOIR  NO.  2  THE 
COUNTRY  WILL  BE 
UNDER  90  FEET  OF 
WATER 


NAUGATUCK  K  I  V  E  R 
BED  EXPOSED  AT  SEY- 
MOUR, WHERE  DRAIN- 
AGE AREA  IS  307 
SQUARE    MILES 


from  67  to  325  ft.,  but  the  average  of  25 
different  points  between  Torrington  and 
Derby  is  125.5  ft.  Of  the  326  sq.  miles  of 
watershed  included  within  the  Naugatuck 
River  drainage  basin,  Torrington  has  a  run- 
off of  54  sq.  miles,  Thomaston  128  sq.  miles, 
Waterbury  210  sq.  miles,  Naugatuck  254  sq. 
miles,  Seymour  307  sq.  miles,  Ansonia  323 
sq.  miles,  and  Derby  the  total  of  326  sq. 
miles. 

Rainfall  and  Run-off 

With  the  average  annual  precipitation  of 
48.88  in.  and  six-tenths  of  this  precipitation 
representing  run-off,  there  is  annually  pass- 
ing through  Torrington  27,694,558,000  gal., 
Thomaston  65,861,377,000  gal.,  Waterbury 
107,382,791,000  gal.,  Naugatuck  129,808,- 
031,000  gal.,  Seymour  157,211,552,000  gal., 
Ansonia  164,998,094,000  gal.  and  Derby 
166,591,144,000  gal. 

If  fully  conserved,  this  Naugatuck  River 
run-off,  passing  through  the  river  channel 
daily  for  an  entire  year,  would  produce  a 
stream  flow  at  the  different  points  as  fol- 
lows, each  on  the  basis  of  125.5  ft.  in  width : 
Torrington,  5  in.  in  depth;  Thomaston,  12 
in.;  Waterbury,  20  in.;  Naugatuck,  24  in.; 
Seymour,  29  in. ;  Ansonia,  30  in.,  and  Derby, 
31  in.  With  the  low  rate  of  run-off  during 
the  four  dr>'  months  of  each  year  and  the 
huge  volume  of  untreated  sewage,  chemicals 
and  other  impurities  discharged  into  the 
river,  the  conditions  are  extremely  insani- 
tary, and  the  proposed  development,  from 
this  point  of  view,  as  well  as  the  greatly 
increased  water  power  for  the  numerous 
corporations,  is  a  matter  of  vital  impor- 
tance. 

The  conservation  of  water  in  the  upper 
Naugatuck  drainage  basin  is  by  far  the 
most  practicable  method  of  equalizing  the 
stream  flow  of  the  river,  and  the  improve- 


municipalities  have  craved  the  adoption  of 
this  or  any  other  plan  that  would  give  them 
relief,  if  no  more  than  temporary,  from 
unsolved  sewage  disposal  problems  and 
from  stenches  as  unhealthy  as  they  are  re- 
pulsive. At  present  the  river  is  an  open 
sewer.  To  such  an  extent  is  it  used  for 
sewage  disposal  purposes  that  for  100,000 
people  living  along  the  banks  south  of  Wa- 
terbury it  is  an  annual  midsummer  nuisance 
and  menace.  If  it  were  not  for  the  copious 
discharge  of  mill  acids  and  chemicals,  some 
of  which  help  to  counteract  the  ntfxious 
sewage,  conditions  would  no  doubt  be  even 
worse  than  they  are,  if  such  could  be  pos- 
sible. 

In  midwinter  severe  weather  covers  up 
and  freezes  down,  and  in  the  spring  the 
heavy  rains  and  thawing  snow  flush  and 
clpanse ;  but  in  midsummer  the  water  dwin- 
dles by  waste  and  evaporation  and  the  cur- 
rent is  by  far  too  small  either  to  carry  off 
accumulations  or  adequately  serve  industrial 
purposes. 

Three   Dams  Proposed 

It  is  proposed  to  build  a  series  of  three 
dams  of  cyclopean  masonry  to  be  designated 
as  Nos.  1,  2  and  3.  The  first  of  the  three 
to  be  developed  will  be  No.  2,  which  is  of 
gravity  type,  having  a  length  on  top  of  1300 
ft.  and  a  maximum  height  above  top  of 
foundation  of  142  ft.,  13  ft.  thick  at  top  and 
118  ft.  thick  at  the  base.  This  dam  will 
create  a  pond  covering  316  acres  and  wili 
impound  3,413,000,000  gal.,  will  contain 
800,000  cu.  yd.  of  masonry  and  will  cost 
$1,000,000.  With  the  others,  Nos.  1  and  3, 
developed,  it  is  planned  to  impound  about 
13,000,000,000  gal.  of  water.  The  total  cost 
will  be  several  million  dollars. 

The  manufacturers,  cities,  villages  and 
towns  will  petition  the  General  Assembly  in 


approved  by  the  State  Board  of  Civil  Engi- 
neers, which  has  issued  a  certificate  of  ap- 
proval. 

Patrol  Maintenance  Saves  Gravel  Roads 
Under  Heavy  Traffic 

The  gravel  or  dirt-and-gravel  roads  of 
New  Hampshire  are  maintained  under  se- 
vere motor-vehicle  traffic  by  local  patrol- 
men under  the  direction  of  the  State  High- 
way Department.  As  stated  by  the  High- 
way Magazine,  the  success  of  this  method 
is  due  to  two  essentials:  Honest,  efficient 
and  decently  paid  patrolmen,  and  a  willing- 
ness of  the  department  to  spend  $200  or 
$300  per  mile  per  year,  or  even  more  in 
exceptional  cases,  on  plain  gravel-road 
maintenance.  The  patrolmen  are  not  or- 
dinary laborers,  but  intelligent  natives. 

Each  man  is  required  to  provide  him- 
self with  a  horse,  dump  cart,  chain,  shovel, 
pick,  iron  bar,  hoe,  rake,  axe  and  brush 
hook,  and  is  expected  to  spend  his  whole 
working  day  of  nine  hours,  six  days  a 
week,  on  the  job  during  the  working  sea- 
son at  a  daily  wage  of  $3  to  $3.50.  In 
brief,  the  patrolman's  duties  are  to  patrol 
his  section  frequently  and  to  see  that  the 
road  is  clear  of  stones,  broken  glass  or 
anything  of  a  foreign  nature;  to  see  that 
the  ditches  and  shoulders  are  cleaned,  the 
culverts  clear  and  bushes  cut,  and  to  pay 
particular  attention  to  the  cleaning  of  the 
culverts  and  ditches  after  a  rain.  He  is  to 
patch  any  ruts  and  holes  that  may  appear 
and  drag  the  road  after  every  rainstorm 
or  shower  or  whenever  the  road  surface  is 
damp.  He  is  also  required  to  report  to  the 
division  engineer  any  dangerous  place  or 
conditions  on  the  roads  or  bridges  within 
the  towns  of  his  section.  These  are  not 
actually  under  his  supervision,  however.  It 
is  also  planned  that  hereafter  one  experi- 
enced man  will  give  his  whole  time  as  in- 
spector for  the  patrolmen.  Ordinarily  from 
$1,000  to  $1,200  a  year  are  available  for 
each  patrol  section  for  wages  and  material. 
By  good  judgment  on  the  part  of  the  pa- 
trolman and  the  division  engineer,  this 
system  works  out  admirably  and  makes  the 
patrolman's  job  one  of  a  high  grade  of  in- 
telligence and  workmanship. 
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National  Defense — For  Engineer  and  Contractor 

Ninth  and  Final  Article  in  Series  Describing  How  Engineers  and 
Contractors  Can  Increase  Their  Military  Efficiency  in  Time  of  Peace 

By  Major  P.  S.  BOND 
Corps  of  Engineers,  U.  S.  Army 


WE  have  now  considered  our  present 
military  policy  and  have  seen  how  this 
policy  precludes  that  thorough  preparation 
for  war  which  is  possible  only  by  means  of 
large  standing  armies  and  trained  reserves. 
It  will  be  apparent  to  the  reader  that  the 
national  defense  relies  at  present  chiefly 
upon  the  patriotic  willingness  of  our  citi- 
zens to  prepare  themselves  partially  during 
peace  for  volunteer  duty  in  war.  We  have 
briefly  reviewed  some  of  the  principal 
operations  of  military  field  engineering  and 


tion,  constitute  the  best  material  for  the 
supply  of  engineer  officers.  Contractors 
may  be  of  very  great  help.  The  hustling 
American  contractor  possesses  most  of  the 
qualifications  so  necessary  in  the  successful 
military  engineer.  He  is  often  in  these 
days  a  man  with  technical  training,  he  is 
always  used  to  outdoor  work,  he  knows  how 
to  handle  men  and  is  familiar  with  con- 
struction plant,  he  has  initiative  and  re- 
source— otherwise  he  would  seek  a  differ- 
ent profession — and  he  appreciates  the  im- 


and  however  great  his  natural  adaptability 
and  resource,  the  civilian  engineer  has  very 
much  to  learn  before  he  will  be  qualified 
to  perform  his  military  duties.  He  must 
learn  his  duties  as  a  soldier,  acquire  a  prac- 
tical knowledge  of  tactics,  and  adapt  his 
civil  engineering  knowledge  to  military  re- 
quirements. In  most  instances  he  must 
divest  himself  of  certain  preconceived  ideas 
and  methods.  In  view  of  the  very  short 
time  that  will  be  allowed  for  intensive  train- 
ing after  the  outbreak  of  war  before  the 
volunteer  army  will  be  called  upon  to  take 
its  place  in  the  line  of  battle,  it  is  abso- 
lutely essential  that  some  portion  of  this 
necessary  training  be  obtained  in  time  of 
peace,  especially  in  the  case  of  engineers. 
How  may  this  be  accomplished?  Assum- 
ing the  patriotic  willingness  of  the  engi- 
neering profession  to  meet  the  obligations 
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have  indicated  the  essential  differences  be- 
tween military  and  civil  practice. 

In  what  respects  are  our  civil  engineers 
and  contractors  qualified  to  meet  the  mili- 
tary obligations  of  citizenship,  and  what 
may  they  do  under  present  conditions  to 
increase  their  efficiency?  There  is  no  class 
of  our  citizens  more  intelligent  or  more  pa- 
triotic than  the  engineering  profession.  But 
patriotism  which  finds  its  sole  expression  in 
tear-dimmed  eyes  and  choked  throats  is  of 
no  practical  value  to  the  national  defense. 
The  highest  form  of  patriotism — the  only 
useful  form — is  that  which  recognizes  the 
obligation  of  citizenship  and  voluntarily 
prepares  to  meet  it. 

Contractors  Valuable  Material 

The  engineer  ofliicer,  as  we  have  seen, 
must  be  both  a  soldier  and  an  engineer.  If 
it  be  necessary  for  the  volunteer  candidate 
to  acquire  both  these  qualifications,  a  con- 
siderable period  will  be  required  for  his 
proper  training  and  he  will  not  be  ready 
to  take  the  field  at  the  same  time  as  the 
volunteers  of  other  arms.  Our  civil  engi- 
neers and  contractors,  possessing  in  ad- 
vance the  technical  training  in  construc- 


portance  of  speed  in  construction  work. 
The  eye  of  the  military  appraiser  turns  ap- 
preciatively upon  the  contractor,  who  pos- 
sesses so  many  of  the  qualifications  he 
seeks. 

Contractors'  foremen,  being  used  to  hand- 
ling men  and  outdoor  construction,  will 
constitute  excellent  material  for  non- 
commissioned officers  of  engineers — the 
pioneers  of  the  mobile  army.  For  the  rank 
and  file  of  the  volunteer  engineer  battalion 
we  may  find  ample  material  in  our  great 
industrial  organization.  Of  all  these  can- 
didates there  is  none  more  valuable  than 
the  man  who  has  had  experience  as  a  la- 
borer on  general  contract  work.  He  is  usu- 
ally handy,  used  to  outdoor  work  and  ex- 
posure and,  to  a  considerable  degree,  is 
disciplined  in  a  military  sense.  The  con- 
tractor, his  foreman  and  his  gang  are  of 
great  value  as  a  military  asset.  Men  with 
some  outdoor  experience  will  ordinarily  be 
preferable  to  those  whose  careers  have  been 
limited  to  the  oflSce. 

Train  in  Time  of  Peace 

But,  however  thorough  his  technical 
training,  however  extensive  his  experience, 


of  citizenship,  how  rnay  they  be  afforded  the 
opportunity  to  acquire  training? 

The  first  step  manifestly  is  to  interest 
the  profession  in  this  important  matter  of 
national  defense.  They  must  be  brought 
to  a  realization  of  what  our  military  policy 
is,  the  extent  of  its  reliance  upon  voluntary 
service,  and  how  important  is  the  part  of 
the  engineer  in  any  scheme  of  defense  that 
is  likely  to  be  adopted  by  the  American 
people.  It  is  not  only  necessary  to  arouse 
this  interest  on  the  part  of  the  profession, 
but  to  maintain  it,  which  is  equally  impor- 
tant and  far  more  difficult.  With  a  great 
war  now  going  on  in  Europe  there  is  little 
difficulty  in  interesting  the  people  of  this 
country  in  military  affairs.  But  experience 
shows  that  our  martial  ardor  cools  very 
rapidly  as  the  scenes  of  actual  warfare  re- 
cede into  the  past. 

Subsidize  Instruction 

It  will  be  necessary  to  devise  some  sys- 
tem by  which  those  men  who  are  willing 
to  undergo  training  can  be  instructed  in 
the  duties  of  military  engineering.  It  is 
too  much  to  expect  of  the  average  civilian 
engineer   that    he    would    pursue    a    lonely 
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course  of  study  on  a  subject  outside  of  his 
regular  practice,  one,  moreover,  which  holds 
out  no  promise  of  financial  return.  The 
driving  force  or  incentive  to  the  pursuit  of 
such  study  would  be  lacking,  and  the  men 
would  be  glad  to  have  some  form  of  com- 
pulsion or  obligation  applied.  Moreover, 
such  study  would  produce  little  result  ex- 
cept under  the  guidance  of  professional  en- 
gineer officers.  Moreover,  the  study  should 
be  supplemented  by  practical  training  in 
the  field.  To  produce  results,  then,  it  is 
apparent  that  this  instruction  must  be  sub- 
sidized and  directed  by  the  War  Depart- 
ment. The  engineering  societies  might  ad- 
vantageously act  as  intermediaries  between 
the  government  and  the  individuals,  chiefly 
in  the  important  matter  of  attendance, 
though  it  is  not  intended  to  suggest  that 
the  instruction  be  limited  to  members  of 
such  societies. 

Several  schemes  for  such  instruction  sug- 
gest themselves.  A  number  of  colleges  and 
universities  have  at  present  courses  of  mili- 
tary' instruction,  and  it  is  possible  that  the 
number  wiU  be  increased  in  the  not  distant 
future.  At  engineering  colleges  this  mili- 
tary instruction  might  readily  be  extended 
to  include  a  course  in  practical  military 
engineering,  with  class-room  work,  lectures 
and  field  instruction.  The  course  would 
cover  the  more  important  duties  that  have 
been  heretofore  outlined.  This  course 
would  be  similar  to  that  now  pursued  at 
the  U.  S.  Military  Academy,  the  federal 
government  co-operating  with  the  institu- 
tion in  furnishing  instructors  and  equip- 
ment. Such  a  course  would  have  consider- 
able military  value  and  would  certainly  be 
useful  also  from  a  purely  civil  point  of 
view.  It  could  be  readily  inaugurated  and 
the  expense  would  be  inconsiderable  in  com- 
parison with  the  benefits.  Schools  having 
such  departments  could  afford  some  of  the 
tactical  and  technical  training  which  the 
profession  of  military  engineering  de- 
mands. 

The  Plattsburg  Camp  Idea 

The  problem  of  reaching  effectively  the 
graduates  or  practising  engineers  is  more 
difficult.  It  might  be  accomplished  by  an 
application  of  the  "business  men's  camp" 
experiment,  such  as  was  conducted  recently 
at  Plattsburg,  N.  Y.,  and  at  other  places. 
The  greatest  difficulty  in  the  way  of  success 
is  that  of  attendance.  This,  of  course,  must 
be  entirely  voluntary,  and  is  in  the  hands 
of  the  engineers  themselves  and  of  their 
employers.  It  is  probable  that  many  patri- 
otic employers,  if  they  could  be  made  to 
realize  the  great  need  for  and  importance  of 
such  training,  would  pledge  themselves  to 
grant  leave  with  pay  to  engineers  desiring 
to  attend  the  instruction.  It  is  unfortu- 
nately true  that  under  our  present  military 
policy  we  must  appeal  to  and  rely  largely 
for  success  on  the  patriotic  spirit  of  indi- 
vidual citizens.  The  burden  is  thus  un- 
equally distributed  and  must  always  be  un- 
less compulsory  service  is  adopted.  The 
federal,  state  and  municipal  governments, 
which  employ  large  numbers  of  civilian  en- 
gineers, might  well  set  a  good  example  in 
this  way  by  making  it  possible  for  their 
technical  employees  to  attend  such  instruc- 
tion camps.  If  systematic  attendance  can 
be  secured  all  other  difficulties  in  the  way 
of  reasonable  measure  of  success  may  be 
overcome. 

To  obtain  the  best  results  congressional 
action  would  probably  be  necessary.  There 
would  be  many  details  to  work  out,  but  the 


scheme  holds  some  promise  of  success  and 
is  at  least  worth  an  experiment.  The  writer 
is  aware  that  from  the  point  of  view  of  ef- 
ficiency the  scheme  has  disadvantages  in 
common  with  all  other  schemes  based  on 
voluntary  service.  But  we  must  face  con- 
ditions as  we  find  them  and  do  the  best  we 
can  under  the  difficulties  that  exist.  Ra- 
tional preparedness  for  defense  is  neces- 
sary for  the  maintenance  of  peace  and  dig- 
nity— indeed,  for  the  assurance  of  our  con- 
tinued national  existence.  As  our  former 
Secretary  of  War  has  pointed  out,  if  we 
wish  to  avoid  compulsory  service  on  the 
one  hand  and  almost  utter  defenselessness 
on  the  other,  our  citizens  must  prove  that 
a  voluntary  system  based  on  patriotism  can 
be  relied  upon  to  insure  adequate  defense, 
even  if  it  does  not  provide  the  best  possible 
defense. 

Field  training  in  military  engineering 
has  been  developed  to  a  high  degree  of  prac- 
tical efficiency  in  the  regular  army  and,  un- 
der the  supervision  of  officers  of  the  Corps 
of  Engineers,  can  be  readily  adapted  to  the 
instruction  of  civilians.  The  government 
owns  or  may  obtain  the  use  of  tracts  of 
land  suitable  for  the  instruction  camps  in 
the  vicinity  of  many  large  cities,  such  as 
New  York,  Chicago,  San  Francisco,  St. 
Paul,  Minneapolis,  Kansas  City,  Washing- 
ton, etc.  The  engineers  resident  in  such 
cities  could  thus  reach  the  camp  at  a  small 
expense  in  time  and  money.  Each  camp 
would  be  in  charge  of  several  regular  engi- 
neer officers  with  a  detachment  of  engineer 
troops  and  the  necessary  equipment  in  the 
way  of  instruments,  tools  and  materials. 

Field  Instruction 

The  course  of  instruction  should  be  pre- 
pared in  advance,  and  should  be  varied  and 
progressive  to  stimulate  interest  while  care- 
fully avoiding  unnecessary  fatigue.  As  in 
the  school  training,  previously  referred  to, 
it  should  be  along  both  tactical  and  tech- 
nical lines.  The  details  of  camp  life  and 
the  operations  of  field  engineering  are  es- 
sentially interesting  and  the  course  of  in- 
struction, if  intelligently  carried  out,  would 
leave  with  the  students  the  impression  of 
having  enjoyed  a  profitable  and  pleasant 
vacation,  and  this  would  go  far  toward  in- 
suring their  attendance  at  subsequent' ses- 
sions. More  advanced  courses  would  be 
prepared  for  men  in  attendance  at  their 
second  or  third  encampment. 

The  instruction  should  properly  be  ex- 
tended over  several  encampments.  It  would 
include  camping  methods,  camp  administra- 
tion and  sanitation,  simple  infantry  drill 
and  the  manual  of  arms,  marches,  security 
measures  in  camp  and  on  the  march,  battle 
exercises,  target  practice,  and  instruction 
in  practical  military  engineering  along  the 
lines  heretofore  discussed.  The  instruction 
would  include  examinations  and  discussions 
of  previously  constructed  works,  demon- 
strations by  the  regular  detachment,  the 
actual  construction  of  simple  bridges,  sec- 
tions of  road,  trenches,  obstacles,  etc.,  the 
use  of  the  ponton  equipage,  demolition  and 
sketching  by  the  students  themselves,  the 
solution  of  simple  tactical  problems,  includ- 
ing, in  particular,  the  selection  and  organ- 
ization of  a  defensive  position,  the  writing 
of  orders,  lectures,  critiques  and  discus- 
sions. 

A  very  simple  course  of  instruction  along 
these  general  lines  would  require  several 
successive  encampments.  Such  a  course 
would  not  make  expert  military  engineers 
of  the  students,  but  it  would  afford  them 


a  practical  conception  of  military  methods, 
show  them  how  much  there  is  to  be  learned, 
and  stimulate  their  interest  in  military  af- 
fairs. They  would  undoubtedly  beconie 
more  valuable  as  a  military  asset  than  per- 
fectly green  men  having  no  conception  of 
the  nature  of  military  operations. 

This  field  training  could  advantageously 
be  supplemented  by  a  correspondence  course 
of  practical  problems  in  military  tactics, 
map  reading,  and  military  engineering,  ac- 
companied by  a  course  of  reading.  Read- 
ing alone  would  be  of  little  value,  inasmuch 
as  we  obtain  no  mental  training  when  an- 
other does  our  thinking  for  us,  and  even 
the  knowledge  acquired  is  quickly  forgot- 
ten. It  is  experience  and  responsibility 
that  develop  judgment,  initiative  and  the 
po>ver  of  decision.  When  a  student  reads 
a  text  book  on  the  art  of  war  the  responsi- 
bility for  the  facts  alleged  and  the  deduc- 
tions made  rests  entirely  upon  the  author. 
From  such  works  the  student  temporarily 
acquires  a  certain  amount  of  information, 
but  he  certainly  assumes  no  mental  respon- 
sibility and  without  this  he  receives  no 
training.  When,  however,  he  undertakes 
the  independent  solution  of  a  practical  prob- 
lem, whether  in  the  field  or  at  his  desk,  the 
responsibility  rests  upon  his  shoulders  alone 
and  the  results  he  obtains  are  impressed 
upon  his  mind  as  practical  experience. 
These  principles  should  form  the  basis  of 
the  instruction  in  the  field  work  and  corre- 
spondence courses.  Reading  is  indeed  of 
value,  but  has  its  greatest  value  in  connec- 
tion with  original  and  independent  effort 
on  the  part  of  the  student. 

Solution  of  Practical  Problems 

The  solution  of  these  practical  military 
problems,  whether  on  a  map  or  in  the  field, 
constitutes  what  is  known  as  the  applica- 
tory  method  of  military  instruction.  It  is 
the  method  which  is  pursued  by  all  modern 
armies,  being  properly  regarded  as  the  best 
substitute  possible  in  time  of  peace  for  the 
actual  experiences  of  war.  Without  doubt 
this  study  is  one  of  the  most  stimulating 
and  entertaining  of  mental  activities. 

The  problem  as  stated  sets  forth  the  sit- 
uation of  or  circumstances  surrounding  a 
certain  imaginary  body  of  troops  of  which 
the  student  is  assumed  to  be  the  supreme 
or  one  of  the  subordinate  commanders.  The 
statement  covers  the  position  and  strength 
of  the  friendly  troops,  the  local  conditions 
as  to  terrain,  weather,  etc.,  certain  infor- 
mation concerning  the  enemy,  usually  more 
or  less  incomplete  and  inexact,  the  orders 
and  instructions  of  higher  authority,  etc. 
From  a  careful  consideration  of  all  this 
information  the  commander  shapes  his 
course  of  action.  He  first  determines  his 
mission  or  purpose.  Often  this  will  be  em- 
bodied in  the  orders  he  has  received,  but 
circumstances  may  arise  which  compel  him 
to  disregard  orders  which  did  not  contem- 
plate these  circumstances.  His  mission 
must  then  be  deduced  from  his  knowledge 
of  the  situation  as  a  whole  and  of  the 
wishes  or  intention  of  his  superior.  It  may 
demand  a  course  of  action  at  variance  with 
the  orders  he  has  received  and  it  is  here 
that  his  judgment  is  called  into  play. 

Having  determined  his  mission,  the  com- 
mander reviews  the  various  courses  open 
to  him  and  comes  to  a  decision  on  the 
course  which  appears  to  offer  the  greatest 
promise  of  success.  This  decision  will  re- 
quire a  rapid,  but  thorough  consideration 
of  all  the  possibilities  of  the  situation.  He 
next  prepares  the  details  of  a  plan  for  car- 
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rying  out  his  decision  and  finally  embodies 
this  plan  in  orders  to  his  subordinates.  The 
review  or  estimate  of  the  situation,  the 
deduction  of  the  true  mission,  the  arrival 
at  a  decision,  and  the  preparation  of  the 
plan  and  orders  constitute  the  solution  of 
the  problem.  These  interesting  and  in- 
structive mental  processes  will  be  no  in- 
novation in  the  brain  of  any  thinking  man, 
inasmuch  as  they  are  characteristic,  not 
only  of  military  problems,  but  of  all  the 
serious  affairs  of  life. 

Examination  for  Commissions 

Individuals  who  had  received  training  of 
this  nature  in  college,  or  who  had  attended 
a  certain  stipulated  number  of  instruction 
periods  in  camp,  or  both,  should  be  given 
an  opportunity  to  qualify  by  suitable  ex- 
amination for  a  commission  in  the  volunteer 
engineers.  Such  a  commission  might  prop- 
erly carry  with  it  a  small  allowance  to  be 
paid  by  the  federal  government.  The  pos- 
sibility of  obtaining  such  a  commission 
would  have  a  stimulating  effect,  especially 
among  the  younger  men,  since,  even  with- 
out a  money  allowance,  it  would  constitute 
an  honorable  distinction.  The  man  who, 
while  pursuing  a  civil  calling,  still  recog- 
nizes the  obligations  of  his  citizenship  and 
endeavors,  even  to  a  small  degree,  to  fit 
himself  for  the  discharge  of  those  obliga- 
tions, is  and  should  be  recognized  as  the 
best  type  of  practical  patriot.  Such  men 
are  the  real  patriots  on  whom  alone  we  can 


Rock  Drilling  with  Deep  Hole  Wagon  Rigs 
Shows  Speed  at  Low  Cost 

Mobility  of  Outfits  and  Ability  to  Sink  Three  Holes  from 
One  Set-Up  Make   for   Economy   on  Heavy   Excavation 

By  CHARLES  A.  HIRSCHBERG 
Of  the  Ingersoll-Rand  Company,  New  York 


SUFFICIENT  time  has  elapsed  since  the 
introduction  of  the  first  deep-hole  drill- 
ing rig  about  five  years  ago  to  determine 
definitely  the  fitness  of  such  apparatus  for 
use  in  rock  excavation.  An  analysis  of  the 
uses  to  which  it  has  been  successfully  put, 
and  the  results  accomplished,  demonstrate 
conclusively  that  such  work  as  the  excava- 
tion of  rock  in  deep  crushed-rock  quarries, 
extensive  railroad  cuts  and  canal  work  is  the 
especial  field  of  the  deep-hole  drilling  rig. 
The  main  problem  presented  by  such  work 


work,  or  from  three  to  four  times  the  labor 
and,  of  course,  a  proportionately  greater 
amount  of  power. 

Large  diameter  holes  permit  heavy  pow- 
der loading,  making  springing  unnecessary. 
This  again  means  a  material  saving,  as  the 
springing  of  holes  requires  extra  powder, 
extra  labor,  and  in  a  great  many  cases  re- 
sults in  the  partial  loss  of  holes,  due  to  their 
becoming  filled  with  muck  in  the  springing 
process. 

The  progression  of  drilling  with  a  deep- 


3. — SERIES  OF  HOLES 
DRILLED  AND  PRE- 
PARED FOR  BLASTING 
IN  KENSICO  QUARRY, 
CATSKILL      AQUEDUCT 


4. — FIFTY-FOOT  HOLES 
DRILLED  FOR  GROUT- 
ING AS  A  MEANS  OF 
REPAIRING    BRIDGE 


rely  with  any  degree  of  confidence  for  the 
maintenance  of  the  national  defense.  The 
writer  believes  that  there  are  many  such 
men  among  our  engineers  and  contractor.s 
and  that  the  nation  would  do  well  to  af- 
ford them  the  necessary  training,  which 
they  are  ready  to  receive. 

The  educational  schemes  which  have  been 
outlined  are  to  be  regarded  as  tentative 
only.  Their  details  have  not  been  worked 
out  and  they  are  undoubtedly  incomplete 
and  perhaps  faulty  in  many  respects.  The 
writer  does  not  urge  them  as  a  policy  to  be 
adopted.  Such  a  policy  must  be  based  on 
careful  study  by  our  governmental  and 
military  authorities,  assisted  by  the  civil 
profession.  But  whatever  policy  may  be 
adopted  for  the  mobilization  of  our  re- 
sources in  engineering  personnel  it  will  de- 
pend for  its  success  on  the  interest  and 
voluntary  co-operation  of  the  civil  engi- 
neers of  America.  If,  actuated  by  a  spirit 
of  practical  patriotism,  our  engineers  de- 
sire to  prepare  themselves  to  meet  the  obli- 
gations of  citizenship  in  the  defense  of  their 
country,  means  can  be  found  to  give  them 
a  portion  of  the  training  of  which  they  are 
in  need. 

[The  End.] 


— the  rapid  breaking  up  of  large  areas  of 
rock — is  such  that  the  ordinary  type  of 
drilling  machine  mounted  on  a  tripod  will 
not  do,  for,  if  the  latter  is  light  enough  to 
permit  of  easy  and  quick  mobility,  it  is  not 
powerful  enough  to  drill  the  depth  and 
diameter  of  holes  necessary  to  rapid  and 
economical  excavation  in  this  class  of  work. 
If,  on  the  other  hand,  heavy  enough  tripod 
drills  are  employed,  they  lack  quick  mobility 
and  the  time  consumed  and  difficulties  en- 
countered in  this  respect  make  the  opera- 
tion of  resetting  for  each  hole  slow  and 
expensive. 

The  deep-hole  rig,  with  its  means  for 
traction  and  ability  to  drill  a  number  of 
holes  at  one  setting,  at  once  permits  the 
employment  of  powerful  drilling  machines 
and  eliminates  a  large  portion  of  the  dead 
time  of  resetting. 

An  idea  of  the  economy  which  obtains,  in 
labor  alone,  with  these  drilling  rigs  may  be 
had  when  it  is  understood  that  they  will 
drill  from  150  to  250  ft.  of  large  diameter 
hole  per  day  with  a  crew  of  three  men.  With 
the  tripod  method  the  footage  rarely  ex- 
ceeds 70  ft.,  and  is  more  often  as  low  as  60 
ft.  It  would,  therefore,  require  from  three 
to  four  tripod  drills  to  accomplish  as  much 


hole  rig  is  shown  in  Fig.  1.  The  drill  frame 
is  swung  at  right  angles  to  the  line  of  prog- 
ress, the  jack-screw  set,  and  a  hole  drilled. 
The  drill  is  then  raised  and  swung  parallel 
with  the  line  of  progress  and  another  hole 
drilled.  Again  the  drill  is  raised  and  swung 
at  right  angles,  to  the  opposite  side,  and  a 
third  hole  drilled. 

In  this  manner  three  holes  are  put  down 
from  each  position  of  the  machine,  two  on 
a  line  at  right  angles,  the  distance  apart 
depending  upon  the  sweep  of  the  drill 
frame,  and  one-half  this  distance  in  ad- 
vance of  or  behind  the  others,  and  on  a  line 
midway  between  them.  The  drill  wagon  is 
then  moved  forward  or  back  the  proper  dis- 
tance and  the  operations  repeated.  When 
the  required  length  has  been  covered,  the 
drill  is  moved  over  and  another  triple  row 
of  holes,  paralleling  the  first,  put  down, 
and  so  on  continuously.  Blasting  is  gen- 
erally begun  after  sufficient  ground  has 
been  drilled,  while  drilling  progresses  fur- 
ther on. 

For  successful  drilling  of  deep  holes  it  is 
necessary  to  provide  a  means  for  freeing 
the  hole  of  cuttings  during  drilling  opera- 
tions. For  this  purpose  a  water  jet  is  pro- 
vided which  is  placed  in  the  hole  alongside 
the  drill  steel.  A  pipe  about  V2  in.  in  diam- 
eter is  suspended  from  the  top  of  the  der- 
rick, which  can  be  raised  or  lowered  to  suit 
the  position  of  the  drill  bit.  This  pipe  is 
connected  by  means  of  rubber  hose  with 
either  a  pump  mounted  on  the  top  of  the 
drill  wagon  turntable,  the  pump  suction  be- 
ing connected  to  any  convenient  water  sup- 
ply, or  to  a  water  pressure  line.  The 
amount  of  water  fed.  into  the  hole  is  under 
the  control  of  the  operator. 

In  operating,  the  drill  runner  stands  on 
the  turntable,  where  he  has  control  over 
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TaBUI      1 PKOGRB8S      WITH  15 -FOOT  Fm»     WAOON 

Drills  on  Caluubt  Sao  Channel  of 
Chicago  Dbainaoe   Canal 

Av. 

No.  of  10-  No.  of  Total  per 

hour  shifts  Holes  L,ineal  Feet  shift 

July.   1»12    ■>  173  1,453  161 

August,  19U Jl  563  4,947  160 

September,  1914 50  1.051  8,512  170 

October,    1912 54  1.052  !*,96S  166 

November,  1912 49  537  6,197  126 

December,    1912.    ..   45  442  6,184  137 

January,  1913 47  750  6.809  145 

February,    1913 35  699  5.783  le.'^i 

March,  1913  (2d  lift)  38  643  4,909  12ii 

April,  1913   52  796  10,464  201 

May.    1913 54  897  10,820  200 

June,  1913 64.9  1,016  13,287  244 

July,   1913 50  838  10.679  213 

August,    1913 49.6  980  11.179  225 

September,    1913...    52  984  12,170  234 

October,   1913 58.4  1.177  14,293  245 

.November,  1913.  ..  .    50  739  10,679  214 

December.    1913 46.8  635  9,058  193 

January,  1914 36.9  533  7,304  200 

February,    1914 ...  ... 

.March,    1914 16  219  2,974  185 

.\pril,  1914 50.5  910  11,629  230 

May,  1914 52  1.040  12,434  239 

June,    1914 50.4  973  11,245  223 

July,   1914 54.8  1,044  12,411  226 

August,    1914 84  1.445  18,219  217 

September,  1914 37  676            7,117  192 

November,  1914 . .  ■  •  ■ 

December,    1914 12  12            2,565  211 

March,    1915 12.6  173            2,422  192 

April,    1915 20.7  343            4.768  230 

Average  feet  per  drill  per  10-hour  day  for  entire 
Hi  years  =  199.1. 


the  operation  of  the  drill.  The  helper  tends 
to  the  water  jet  and  steel,  lowering  the  pipe 
with  the  steel.  As  soon  as  a  hole  is  finished 
a  wooden  plug  is  dropped  into  it,  to  keep 
it  clear  until  ready  for  loading. 

Typical  Install.-^tions 

A  few  typical  installations  and  records 
of  accomplishment  are  described  in  the  fol- 
lowing. 

Picture  2  shows  one  of  sixteen  deep  hole 
drill  wagons  used  on  the  Champlain  Barge 
Canal,  working  ahead  of  a  Marion  steam 
shovel.  The  holes  drilled  averaged  12  ft. 
in  depth  and  4  in.  in  diameter.  They  were 
spaced  on  5  and  10-ft.  centers.  Each  hole 
was  drilled  with  one  length  of  steel.  The 
average  drill  hole  footage,  per  shift,  for 
each  drilling  rig  was  between  160  and 
200  ft. 

On  the  Calumet  Sag  Channel  of  the  Chi- 
cago Drainage  Canal  the  contractors  em- 
ployed two  15-ft.  feed  steam  wagon  drills. 
The  rock  encountered  in  this  work  was  hard 
Lemont  limestone  with  flint  strata.  The 
excavation  was  made  in  three  lifts,  holes 
averaging  11  ft.  9  in.  in  depth  and  SVi  in. 
in  diameter.  Two-inch  hexagonal  steel  with 
cross-bits  was  used.  The  first  lift  was  very 
much  broken ;  the  second  and  third  lifts 
were  solid.  Table  1  shows  the  drilling 
progress  made  by  the  contractors  under 
these  conditions. 

Another  contractor  secured  the  following 
results  with  two  20-ft.  feed,  steam  wagon 
drills.  The  rock  on  this  contract  was  hard 
Lemont  jimestone  with  flinty  strata  and 
containing   horizontal   seams   filled   with   a 


cementaceous  mud.  In  many  places  the 
rock  was  very  shattered.  The  holes  av- 
eraged 17  ft.  in  depth  and  S'^  in.  in  diame- 
ter. Two-inch  hexagonal  steel  with  cross- 
bits  was  used. 

The  wagon  drill  employed  in  the  quarry 
at  Valhalla,  N.  Y.,  of  H.  S.  Kerbaugh,  Inc., 
contractors  for  the  Kensico  dam  of  the 
Catskill  Aqueduct,  was  of  the  electric-air 
type,  taking  current  from  wires  strung  in 
the  quarry.  The  holes  drilled  averaged  50 
ft.  in  depth,  bottoming  3  in.  in  diameter, 
and  30  ft.,  bottoming  4V2  in-  in  diameter. 
Under  test  conditions  104  ft.  of  hole  was 
drilled  per  shift. 

It  has  been  estimated  that  the  cost  per 
foot,  based  upon  power  and  labor  charges 
alone,  on  an  average  day's  work  of  50  ft. 
of  hole  (which  was  very  conservative)  ap- 


1. — PROGRESSION  OF  DRlLUNc;  WITH  A  DEEP-HOLE 

RIG,  SHOWING  HOW  THREE  HOLES  ARE  PUT  DOWN 

FROM    ONE   SET-UP 


Table  2 — Prooress  with  20-Foot  Feed  Waoon 
Drills 

July   11  to  Dec,   1914,  and  Feb.  22  to  Aug.  8.  1915. 
Total  lin.  Av.  per    Max.       ?'i" 
1914  feet      shift      shift      ahift 

Drill     No.     1—130     day 

shifts    (10   hr.) 27,739      213.4      425  ft.      68  ft. 

Drill    No.     1—49     night 

shifts    (10  hr.) 7,347      149.9      264  ft.      17  ft. 

Drill     No.     2 — 112     day 

shifts    (10    hr.) 28,174      251.5      425  ft.      85  ft. 

Drill    No.     2 — 30     night 

.shifts    (10  hr.) 4,129      137.6      272ft.      34ft. 

I'JIS 

Drill     No.     1 — 142     day 

shifts    (10   hr.) 37,658      265.1      475  ft.      64  ft. 

Drill     No.     2 — 139     day 

shifts    (10   hr.) 38,335     275.8     510  ft.      51ft. 

structure,  which  was  of  heterogeneous 
nature,  comprising  rough  stones,  more  or 
less  iron  and  other  rubbish  compacted  with 
occasional  loose  or  unfilled  spaces,  and,  as 
a  result,  presented  considerable  drilling 
difficulties. 

The  purpose  of  the  holes  was  to  permit 
of  pouring  cement  grouting  to  solidify  the 
concrete  mass,  which  had  developed  numer- 
ous cracks  after  completion.  Picture  4 
shows  the  rig  at  work  as  well  as  one  of  the 
50-ft.  steels  employed  for  drilling. 

Five  Churn  Drills  Superseded 

During  last  year  the  Dewey  Portland 
Cement  Company  of  Dewey,  Okla.,  installed 
a  steam  wagon  drill  for  work  in  its  cement 
quarry.  Up  to  that  time  this  drilling  had 
been  done  with  five  churn  drills,  which 
were  displaced. 

The  first  row  of  holes  was  drilled  within 
10  ft.  of  the  quarry  face,  this  distance  being 
sometimes  increased  to  15  ft.  A  second 
row  of  holes  was  drilled  10  ft.  back  of  the 
first  row.  Holes  were  spaced  10  ft.  apart 
in  the  rows.  All  holes  were  drilled  with  a 
single  steel  to  a  depth  of  20  ft.,  bottoming 
SV-i  in.  An  average  drilling  progress  of 
ten  and  sometimes  eleven  holes  per  day  ob- 
tained.  In  blasting,  from  thirty  to  fifty 
proximated  14  cents  per  foot.  The  extraor-  j^^j^^  ^^^.^  exploded  at  one  time, 
dinary    feature,    however,    was    the   power  ^j^^  drilling  crew  consisted  of  three  men 

cost.  This  sometimes  ran  as  low  as  30  receiving  the  following  wages:  Main  op- 
cents  per  day  and  never  exceec^ec^  "^^ '=^"^^:  erator  $3  and  two  helpers  $2  each  per  ten- 
Picture  3  shows  a  series  of  holes  drilled  j^^^^^  ^^^  ^^  accurate  record  was  kept  of 
and  prepared  for  blasting  in  the  Kensico  ^j^^  ^.^^j  consumption,  but  this  was  esti- 
quarry.  It  is  surprising,  to  note  that  the  ^^^^^  ^^  y^^  ^^qq  ^^  ^^^  ^^^^  ^^^^-^^  ^3 
work  was  done  by  this  type  of  rig  on  p^^.  ^^^  delivered.  Based  on  the  foregoing 
ground  with  a  decided  grade  and  irregular  ^^^^^  ^^^^  including  the  items  of  mainte- 
in  contour.  ^t   .^    .  r^^  ^      ^  nance  and  depreciation,  the  cost  per  foot  of 

Contractors  on  the  United  States  Govern-      ^^^^  ^^-^^^^  ^^^  ,^, .    ^^^^^  ^^^^      -p^is 

ment  Locks  at  Sault  Ste  Mane,  Mich.,  em-      ^^^^  compares  with' 25  cents  per  foot  for 
ployed  f<)ur  18-ft.  steam  wagon  drills.    The      ^j^^  ^^^^^  ^^jjj^  formerly  used, 
rock  drilled  was   Potsdam  sandstone,  con-  j^  ^^^  ^^^^j^^^  ^^^^^  ^j^^^^  ^^.       ^^  ^^^ 

siderably  broken  and  containing  many  mud  .^^.^.^  ^^  ,^^^  ^^^  ^^,g^  ^^^^^^^  blockholing 
seams.     Holes  varied  in  depth  from  18  to      ^^^  ^^^^^^^  ^^^^^  g^ 

27  ft.     All  holes  bottomed  41/4   to  4V2   in. 

in  diameter.    Cuttings  would  not  mix  satis- 

„      .       .,  ..,  .  J    .v^ ,1, Table  3 — Rock  Drilling  at  Sault  Stb.  Marie 

factorilv  with  water  and  they  were  there-      ,  .    .  ,    „  ,.,    . 

.  ,    .1,     ,     I  J  .)/    •         •    J.      .c       •         i.        I'^itj  No.  1  No.  2  No.  3  No.  4 

fore  drilled  dry  and  a  %-in.  jet  of  air  at       i 194  136  120  272 

100  lb.  pressure  was  u.sed  to  clean  the  holes.       l. '.'.'. '.'.'.'.' lit  170  200  234 

Prior  to   the   installation   of   these  four       -...'.'.'.'.'.'.'.'.'.'.'.'.  201  100  126  252 

<^  253  17fi  136  *^70 

wagon  drills,  fifty  tripod  drills  were  used,  u '.'.'..'.'.'.'.'.'.'.'.'.'.'.  20^1  256  is?  288 

but   could   not   keep   ahead    of   the   steam  1',': ; : : ,; :; :: ; ; ; ; ;.?f4  .\tl  lH  \ll 

."hovels.     The  four  wagon  drills  which  dis-      12 t25  i56 

placed   them    were    1000    ft.   ahead   of   the  i.r,: :;;:;:;.::;:: :  100  216  154  234 

.shovels  within  three  months  after  installa-  J?; . ,;  :..•...•.:;■  •.ilii  216  221  304 

tion.  '** ...'..'.'. '.>100  306  264  313 

Table  3  gives  the  record  of  each  traction      2\ '. .'         ..'.■.'  >$:>  i9x  i87  304 

drill  working  three  .shifts  during  .luly,  1913.     ||:; ::;; ;;;;;.  ;;;'ii||         7»,'  '1^  IJl 

Each  drill  ran  three  eight-hour  shifts  ex-      24 '. '.   '.        '.        '. . 'isfi  iso  172  240 

i       I,  A-,.   i-„A  -' 121  19S  t36  240 

cept  where  indicated.  26 'lofi  'iis  198  352 

A  drill  wagon  was  put  to  a  rather  novel  o*; ;  ■:;•••■;;;;;  ;*||n  "|5|  Hf  HI 

u.se   by   Smith   &   McCormick,   contractors,  f'n. '.'.'.'.'.'.'.'.'.'.'.'.'.'.  2R(i  •85  220  204 

several  years  ago  in  repairing  a  heavy  con-  *^^"  *^^'  ^^^  *^^^ 

f-rpf-p   hriHo'p   nr  arfh    over   a   tunnel   of   the  Total    3.990  4.136  3.939  5.652 

Crete   oriage   or   artn    over   a    lumiei   oi    tiie       Average  per  shift  65.4  62.6  58  79.7 

Erie  Railroad  at  Bergen  Hill,  N.  J.     Holes      — — 

were  drilled  varying  in  depth  from  not  less         tone  shift.  ^' 

than  40  to  more  than  50  ft.  in  the  concrete  . 


2. ONE    OF    SIXTEEN    WAGON    DRILLS    ON    CHAM- 
PLAIN  BARGE  CANAL 
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Bronx  Borough  Makes  Its  Own  Asphalt 
Repairs — Effects  Big  Saving 

Erects  $11,000  Plant  and  Hauls  by  Motor  Truck— Cost 
Over    One-Third    Less    Than    Lowest    Contract    Price 


THE  Borough  of  the  Bronx,  New  York 
City,  has  2,529,391  sq.  yd.  of  asphalt 
pavement.  Much  of  it  is  subject  to  very 
heavy  traffic  and  has  been  laid  many  years. 
Up  to  the  last  year  the  borough  had  been 
doing  its  repair  work  by  contract.  The  best 
price  obtained  for  surfacing  only  was  $1.32 
per  square  yard.  Last  season  it  built  an 
$11,000  asphalt  plant  by  force  account  and 
made  its  own  repairs.  The  cost  of  repairs, 
despite  the  difficulty  of  locating  the  right 
men  for  the  work  under  civil-service  regu- 
lations, was  reduced  to  90  cents  per  square 
yard. 

Asphalt  Plant 

The  plant  is  located  on  the  Bronx  River 
at  a  point  practically  equidistant  from  the 


sisting  in  the  preparation  of  tickets,  load- 
ing coal,  wood,  cement,  etc. ;  two  men  at  the 
cold-sand  elevator  to  feed  sand  and  stone 
to  the  dryer,  and  two  watchmen. 

The  mixed  paving  material  is  hauled  to 
the  street  in  five  horse-drawn  bottom-dump- 
ing trucks  and  two  5-ton  back-dumping 
motor  trucks.  The  latter  have  given  very 
good  service,  particularly  as  they  are  used 
not  only  for  hauling  the  hot  asphaltic  mate- 
rial and  the  excavated  material  from  the 
street,  but,  on  occasions,  are  used  for  trans- 
porting paving  blocks,  sand,  brick,  stone, 
cement,  lumber  and  the  various  materials 
used  in  the  maintenance  of  the  sewers  and 
highways  of  the  borough. 

For  convenience  in  loading  the  mixed 
material,  the  mixing  unit  was  erected  on 


MATERIALS  HAULED  BY  BACK-DUMPING  6-TON     MOTOR    TRUCKS 


extreme  points  of  the  asphalt  pavements  in 
the  borough.  There  are  two  long  stretches 
of  road,  on  upper  Broadway  and  White 
Plains  Road,  which  are  remote,  but  these 
are  new  pavements  which  will  not  require 
any  considerable  repair  work  for  several 
years  to  come. 

The  plant  consists  of  a  Cummer  semi- 
portable  outfit,  housed  in  a  neat,  though 
cheap,  frame  building  inclosed  with  corru- 
gated sheeting.  The  building  is  con- 
structed in  such  a  manner  that  it  can  easily 
be  taken  apart  and  moved  to  another  loca- 
tion. There  are  two  units,  a  melting  kettle 
and  a  mixing  unit,  operated  by  means  of  a 
25-hp.  electric  motor,  direct  connected. 
The  motor  operates  the  dryer,  two  eleva- 
tors, the  mixer  and  the  dust  collector.  A 
small  lV2-hp-  electric  motor  operates  the 
barrel  elevators.  The  stone  dust  is  brought 
to  the  mixing  platform  by  the  latter. 

A  single  mixing  box,  having  a  capacity 
of  5  cu.  ft.,  is  used  in  mixing  both  binder 
and  wearing  surface.  The  plant  was  guar- 
anteed to  produce  65  tons  of  mixed  mate- 
rial in  an  8-hr.  day,  and  has  more  than  met 
this  requirement,  70  tons  per  day  having 
been  produced. 

The  plant  force  consists  of  a  foreman  in 
charge,  a  mixer  man  and  a  helper,  on  the 
mixing  platform ;  a  fireman,  attending  to 
the  fires  under  the  dryer  and  the  asphalt 
kettle;  one  general  utility  man,  oiling,  as- 


piers  to  provide  a  clearance  of  91/2  ft.  under 
the  mixer  slide. 

The  Bronx  River  is  navigable  by  barges 
so  that  the  materials  can  be  brought  up  by 
water  when  convenient. 

There  are  two  repair  gangs,  each  totaling 
eighteen  men,  and  consisting  of  a  foreman. 


ASPHALT  PLANT  HAS  NEAT  APPEARANCE 

steam-roller  engineer,  roller  boy,  two  rak- 
ers, a  tamper,  a  smoother,  and  nine  asphalt 
workers  and  two  watchmen.  They  begin 
on  certain  routes  and  work  along  them  until 
the  repairs  are  finished.  There  is  no  jump- 
ing from  point  to  point. 

The  trucks  are  so  regulated  as  to  their 
working  hours  that  the  repair  gangs  are 
not  kept  idle  at  any  time  awaiting  material. 
One  truck  is  at  the  asphalt  plant  at  6.30 
a.  m.,  so  that  it  arrives  at  the  work  loaded 
by  the  time  the  men  start.  This  truck  re- 
turns to  the  yard  early,  and  does  not  stay 
out  more  than  the  regular  8-hr.  day. 

Motor  Trucks  Used  for  Hauling 

Two  5-ton  Mack  trucks  are  used.  These 
back  dumpers  elevate  the  load  for  dumping 
by  their  own  power.  Sometimes  both  the 
binder  and  the  top  course  are  transported 
in  the  same  truck.  During  the  last  season 
53,400  sq.  yd.  of  surface  repairs  were  made. 
The  cost  per  square  yard,  including  labor, 
material,  etc.,  depreciation  and  interest  on 
plant  and  trucks,  but  excluding  other  over- 
head, was  90  cents.  These  other  overhead 
items  are  not  included  in  the  contract  figure 
cited  in  the  first  paragraph,  so  that  the 
costs  are  incomparable. 

The  repair  work  is  under  the  direct 
supervision  of  John  P.  Binzen,  engineer  of 
maintenance,  highways  and  sewers,  of  the 
borough.  John  G.  Borgstede  is  commis- 
sioner of  public  works;  R.  H.  Gillespie, 
chief  engineer  of  sewers  and  highways,  and 
J.  Stewart  Wilson,  superintendent  of  high- 
ways. The  asphalt  plant  was  designed  by 
Mr.  Binzen  and  erected  under  his  direction. 
by  employees  of  the  highway  department. 


^s^S^'rte^ 


PLANT  IS  PHACTICALLY  EQUIDISTANT  FROM  EXTREME  POINTS  OF  ASPHALT  PAVEMENTS 
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Success  of  Society  Depends 

on  Service  of  Every 

Member 

Application  for  Membership  Should  Carry  with 

It  Not  Only  Willingness  to  Give  but 

Actual  Co-operation 

EDITORIALLY  the  Engineering  Record, 
OB  page  437  of  the  issue  of  April  1, 
asked  the  question:  "Why  does  an  engi- 
neering society  exist?"  and  gave  as  the 
answer  that  the  society  exists  to  render 
service  to  its  members.  Edmund  M.  Blake, 
in  a  paper  published  in  the  April  Journal 
of  the  Boston  Society  of  Civil  Engineers, 
asserts  that  the  service  of  the  society  to  the 
member  will  naturally  follow  if  each  mem- 
ber is  not  merely  willing  to  give  service  to 
the  society  and  the  engineering  profession 
in  general,  but  actiudly  does  give  such  serv- 
ice. Some  of  Mr.  Blake's  conclusions 
follow : 

Society  Depends  on  Its  Members 

The  building  up  of  an  engineering  so- 
ciety depends  upon  the  correlated  service 
of  every  member.  Application  for  member- 
ship should  carry  with  it  not  only  the  will- 
ingness to  give,  but  the  intention  of  so 
doing.  Engineers  are  following  the  great- 
est profession  in  the  world,  and  have 
adopted  it  as  their  life  work  only  after 
careful  thought,  deep  consideration  of  all 
the  branches  of  life's  activities,  and,  usu- 
ally, a  long  scientific  or  practical  prepara- 
tion. If  they  are  not  loyal  to  engineering 
as  a  profession  they  should  abandon  it  at 
once.  If  they  are  loyal  to  it,  then  its  up- 
building and  strengthening  should  be  one 
of  the  primary  motives  of  their  work. 

Represents  Co-operative  Effort 

An  engineering  society  represents  a  co- 
operative effort  by  the  engineering  profes- 
sion to  consolidate  its  members  into  a  con- 
crete and  unified  organization  for  the  up- 
building and  strengthening  of  the  profes- 
sion ;  for  the  benefit  of  personal  contact  and 
professional  interchange  of  engineering 
knowledge,  ideas  and  advice;  for  the  pur- 
pose of  commanding  a  broader  recognition 
and  a  higher  valuation  of  the  engineering 


more  wheel  unit  to  the  installation,  but 
rather  in  the  nature  of  additional  second- 
feet  of  flow  to  be  credited  to  plant  capacity. 

With  this  conception  firmly  established 
in  mind  the  engineer  Who  joins  the  society 
will  consider  of  first  importance  the  ques- 
tion of  what  he  can  add  to  the  society,  and 
not  of  what  he  can  get  out  of  the  society 
in  return  for  his  annual  dues.  Service  for 
the  society  will  follow  and  soon  there  will 
be  no  need  of  arguing  the  other  side — that 
of  the  benefit  to  be  received  from  member- 
-ship  in  the  society. 

This  conception  will  not  foster  any  false 
valuation  of  present  personal  contributions 
to  the  society,  but  will  create  an  ambition 
to  make  the  net  final  contribution  represent 
the  maximum  individual  output,  always  re- 


decrease  in  the  thickness  of  the  road,  will 
be  revealed.  The  accompanying  illustra- 
tions show  the  instrument  in  detail  and  its 
method  of  application  on  the  road. 

Details  of  Apparatus 

Pieces  A  and  B  are  made  of  cement  mor- 
tar and  have  embedded  in  them  steel  rods, 
C,  drilled  with  holes  slightly  inclined  with 
the  horizontal.  A  fine  piano  wire  about  0.01 
of  an  inch  in  diameter  is  passed  through 
these  holes,  and  is  stretched  across  the  road 
from  block  A  to  block  B.  The  tops  of  the 
rods  are  each  provided  with  a  disk-levei 
bubble,  so  that  when  placed  in  position  they 
may  be  adjusted  to  a  vertical  position. 
Block  A,  which  is  heavier  than  block  B,  is 
provided  with  two  adjusting  screws,  D,  for 


WEAR   ON    ANY    KIND    OF   ROAD    SURFACE    MAY    UE    DETERMINED    BY    INSTRUMENT 


membering  that  the  engineering  society  is 
one  great  concrete  medium  of  contribution 
to  the  engineering  profession. 


New  Device  Measures  Wear 
on  Concrete  Roads 

Instrument  Developed  by  A.  T.  Goldbeck  Makes 

Possible  the  Accurate  Determination  of 

Changes   in   Roadway   Surfaces 

TO  obtain  definite  knowledge  of  the  wear 
on  concrete  roads  a  device  has  been  de- 
signed by  A.  T.  Goldbeck,  engineer  of  tests, 
U.  S.  Office  of  Public  Roads  and  Rural  En- 
gineering, which  will  provide  a  definite  and 
fixed  datum  from  which  the  wear  on  con- 
crete road  surfaces  can  be  determined  ac- 


BUZZEB    SOUNDS    WHEN    C»NTACT    IE    MADE    BETWEEN    MICROMETER    AND    WIRE 


profession  by  the  public,  and  for  the  publi- 
cation and  dissemination  of  the  best  in  en- 
gineering theory,  design  and  practice,  and 
a  compilation  of  data. 

The  individual  member  should  be  instilled 
with  the  true  spirit  of  service,  with  an  am- 
bition to  contribute  toward  the  accomplish- 
ment of  these  purposes  more  than  his  share, 
and  with  a  very  clear  realization  that  his 
application  for  membership  in  the  society 
is  not  accepted  primarily   as  adding  one 


curately  from  year  to  year.  The  instru- 
ment, as  described  by  Mr.  Goldbeck  in  the 
Journal  of  Agricultural  Research,  consists 
of  a  fine  wire  stretched  tightly  across  the 
road  at  a  constant  height,  together  with  an 
inside  micrometer  for  measuring  the  dis- 
tance from  the  surface  to  the  wire.  Meas- 
urements taken  1  ft.  apart  across  the  road 
permit  the  plotting  of  its  cross-section.  If 
these  measurements  are  repeated  at  long  in- 
tervals the  change  of  cross-section,  or  the 


adjusting  rod  C  to  the  vertical.  Block  B 
rests  on  two  points  only,  one  the  lower  end 
of  rod  C  and  the  other  the  end  of  adjusting 
screw  D.  Constant  tension  is  produced  in 
the  wire  by  the  weight  of  block  B,  which  is 
pivoted  about  the  bottom  of  rod  C  and  is  ad- 
justed to  a  horizontal  position  by  means  of 
rack  E,  provided  at  the  end  of  the  wire.  As 
the  weight  of  block  B  is  constant,  the  ten- 
sion in  the  wire,  and  consequently  the 
amount  of  sag  for  like  spans,  must  remain 
the  same.  A  definite  and  fixed  datum  is 
thus  provided,  which  should  remain  con- 
stant from  year  to  year,  and  which  is  very 
easily  established  by  merely  placing  the  end 
blocks  of  the  apparatus  in  their  proper  po- 
sition on  the  road. 

The  bottoms  of  rods  C  are  spherical  in 
shape,  and,  when  in  use  on  concrete  roads, 
they  rest  on  the  flat  tops  of  bronze  plugs 
cemented  in  the  road  surface.  These  plugs 
are  %  in.  in  diameter  and  are  1%  in.  long. 
They  are  set  %  in.  below  the  surface,  and 
their  tops  are  protected  by  means  of  a  brass 
pipe  plugged  with  a  bituminous-sand  mix- 
ture during  the  long  intervals  between 
readings. 

Line  Marked  with  Chalk 

In  obtaining  the  wear  measurements  a 
chalk  line  is  first  snapped  across  the  road 
between  the  bronze  plugs,  and  the  points  at 
which  it  is  purposed  to  take  readings  are 
marked  on  this  line.  At  these  points  a  steel 
block,  G,  2  in.  in  diameter,  is  placed,  in 
order  to  avoid  measuring  the  small  local  in- 
equalities in  the  road  surface.  In  the  top 
of  this  block  a  flat-bottomed  cylindrical  re- 
cess is  made,  and  an  ordinary  inside  mi- 
■'•ometer  is  held  in  the  recess,  while  its  up- 
per end  is  adjusted  to  contact  with  the  steel 
wire  stretched  across  the  road.  An  electric 
buzzer,  H,  is  mounted  on  the  side  of  this 
block,  and,  when  contact  is  made  between 
the  micrometer  and  the  wire,  an  electric 
circuit  is  completed  through  it.  Readings 
may  be  taken  to  the  nearest  0.001  in.,  al- 
though this  degree  of  accuracy  will  not  be 
necessary. 
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Wet , Ground  Tunneling  Facilitated  by  Grouting 
in  Advance  of  Heading 

Third  Article  in  Series  Describing  Aids  to  Progress  in  Bad 
Ground  and  Methods  of  Filling  Cavities  Over  Arch  of  Bore 

By  JAMES  F.  SANBORN 
Division  Engineer,  Board  of  Water  Supply,  New  York  City 


IN  the  hard  rock  tunnels  of  the  Catskill 
aqueduct  water  was  often  encountered 
in  the  drill  holes  while  driving  the  head- 
ing, coming  out  under  a  pressure  of  100  lb. 
to  the  square  inch  or  more.  A  wet  tunnel 
is  always  slower  and  more  expensive  to 
drive  than  a  dry  one,  as  it  is  more  diificult 
to  keep  the  men  working  under  a  wet  roof, 
and  the  necessity  of  pumping  the  water  is 
an  additional  expense.  However,  in  only 
two  cases  on  the  Catskill  aqueduct  work 
was  an  attempt  made  to  reduce  the  flow  of 
water  in  tunneling  by  the  grouting  proc- 
ess. In  shaft  sinking,  as  described  in  last 
week's    issue   of   the    Engineering   Record, 


WHERE     FLOW     OF     700     GALLONS     PER      MINUTE 

IN    HEADING   FROM    SHAFT   4    AT    HIGH    FALLS 

WAS    REDUCED    BY    GROUTING 


off  the  leakage  before  resuming  the  driv- 
ing, but  as  pumps  were  in  place  and  the 
contractor  was  paid  for  pumping,  less  ef- 
fort was  undoubtedly  made  to  shut  off  leak- 
age by  grouting  than  might  have  been  the 
case  under  other  conditions.  If  a  bulkhead 
had  been  built  against  the  heading  to  per- 
mit the  use  of  the  high  grouting  pressures 
which  the  case  required,  better  results 
would,  no  doubt,  have  been  secured,  as  the 
shale  rock  was  too  weak  to  withstand  the 
grouting  pressures. 

When  the  tunnel  from  the  east  shaft  of 
the  Hudson  River  siphon  had  progressed 
about  300  ft.  a  slight  flow  of  water  issued 


After  the  grout  had  been  allowed  to  set 
the  heading  was  shot.  Several  rounds  were 
taken  from  the  heading  without  any  in- 
crease of  water.  The  seam  was  found  as 
anticipated,  striking  north  60  deg.  west 
and  so  effectually  filled  with  grout  that  the 
water  was  cut  off  even  after  excavating 
past  the  seam.  The  width  of  the  seam 
varied  from  ^4  to  1/2  in.  In  the  roof  a 
small  amount  of  water  dripped  down,  but 
otherwise  there  was  no  leakage. 

Upon  excavating  the  bench  some  days 
later  the  seam  appeared  to  be  well  filled 
with  cement  in  the  bottom.  After  the  bench 
excavation  had  progressed  13  ft.  beyond  the 
original  leaking  fissure,  one  of  the  bench 
holes  struck  a  flow  of  about  110  gal.  per 
minute,  but  after  the  bench  was  shot  the 
flow  disappeared.  It  was  supposed  that  the 
seam  was  plugged  by  the  displacement  of 
the  reck  and  the  fine  debris  forced  into  it. 

Grout  was  used  with  two  principal  ob- 
jects in  view — to  complete  the  filling  of 
spaces  not  filled  by  the  concrete  and  form 
a  backing  against  the  hydrostatic  pressure 


LatlTvmel 


'f  Red  Shale 
Fbrousand 
Waferbearing 


Station  603 


5tot!on  60S     xl 


Horizontal 


page  549,  water  is  often  reduced  or  en- 
tirely stopped  by  grouting  the  drill  holes, 
and  this  process  might  be  used  more  com- 
monly in  tunneling,  but  for  the  fact  that 
a  tunnel  superintendent  never  likes  to  stop 
drilling  and  shooting  to  bring  in  a  grout- 
ing rig,  hoping  always  that  the  water  will 
not  increase  on  the  next  shot.  In  the  cases 
described  the  grouting  in  the  heading  was 
not  altogether  a  success  in  the  first  in- 
stance, but  in  the  second  case  a  flow  of 
about  300  gal.  per  minute  was  cut  off 
which  would  have  had  to  be  pumped  1100 
ft.  up  a  shaft  for  a  period  of  a  year  or 
more.  The  grouting  in  this  case  resulted 
in  a  direct  saving  to  the  city  in  pumping 
charges  of  $4000  per  month. 

While  driving  the  heading  from  shaft  4 
of  the  Rondout  siphon  in  High  Falls  shale, 
a  flow  of  350  gal.  per  minute  was  struck 
while  drilling  in  the  heading.  Grouting 
was  at  first  unsuccessful,  as  the  shale  was 
too  weak  to  stand  the  pressure  of  250  lb. 
per  square  inch,  but  on  a  subsequent  at- 
tempt about  75  gal.  per  minute  was  cut  off. 
Drilling  was  resumed  and  two  holes  tapped 
water-bearing  seams  about  14  ft.  from  the 
face,  yielding  a  flow  of  75  gal.  per  minute 
from  one  hole  and  300  gal.  from  the  other. 
These  holes  were  successfully  grouted  and 
reduced  the  total  water  pumped  from  975 
to  600  gal.  per  minute  at  the  end  of  the 
year.  Part  of  the  decrease  was  due  to  the 
grouting  and  part  to  the  reduction  in 
groundwater  head.  This  heading  was 
driven  up  a  15  per  cent  grade  so  that  the 
water  ran  freely  away  to  the  large  pumps 
at  the  shaft.  With  the  water  collected  at 
the  heading,   it  might  have  paid  to  grout 


from  the  top  dry  holes.  On  shooting  the 
cut,  a  stream  of  about  180  gal.  per  minute 
was  struck,  and  after  a  few  days  it  in- 
creased to  425  gal.  per  minute.  The  shaft 
was  flooded  and  after  it  was  pumped  out  a 
4-in.  pipe  was  placed  in  the  apex  of  the 
cut  and  a  concrete  bulkhead  built  around 
it.  The  flow  at  this  time  was  210  gal.  per 
minute.  This  line  was  piped  up  the  shaft 
to  the  second  pump  chamber,  and  the  water, 
through  its  own  pressure,  was  raised  to  an 
elevation,  of  800  ft.  above  the  seam  at  the 
heading.  On  resuming  drilling  in  the  head- 
ing eight  pilot  holes  from  10  to  20  ft.  in 
length  were  drilled,  five  of.  them  making 
water  and  discharging  a  maximum  of  550 
gal.  per  minute.  It  was  decided  to  grout 
the  water-bearing  seams,  as  it  was  the  gen- 
eral opinion  that  water  in  great  quantity 
would  be  struck  when  excavation  was  re- 
.sumed.  A  concrete  bulkhead  5  ft.  thick, 
reinforced  by  rails,  was  built  across  the 
face  of  the  heading,  with  grout  pipes  ex- 
tending through  the  bulkhead.  The  grout- 
ing was  first  undertaken,  using  a  Cameron 
pump  and  very  fine  neat  grout.  After  42 
bags  of  cement  had  been  pumped  into  the 
heading  the  pump  valves  were  so  badly 
worn  that  the  pressure  could  not  be  main- 
tained. A  pressure  of  450  lb.  was  developed 
by  the  pump. 

The  grout  was  afterward  injected  by 
pumping  water  into  a  Canniff  grout  tank  in 
which  the  grout  was  first  mixed,  forcing 
the  grout  into  the  rock  by  water  pressure. 
Thi?  method  was  successful  and  nearly  all 
the  water  flowing  from  the  drilled  holes  was 
shut  off.  Fully  1000  lb.  per  square  inch 
water  pressure  was  obtained  by  the  pumps. 


for  the  purpose  of  preventing  the  rupture 
of  the  concrete  lining,  and  also  to  fill  seams 
in  the  rock  and  expansion  spaces  in  the  con- 
crete lining  to  serve  the  purpose  of  water- 
proofing, by  preventing  the  escape  of  water 
when  the  tunnel  is  in  service. 

The  space  over  the  concrete  arch  in  rock 
tunnels  cannot  be  completely  filled,  as  the 
soft  concrete  packed  into  the  key  settles 
away  by  gravity,  leaving  a  void  as  much 
as  2  or  3  in.  high  above  the  concrete  arch. 
Places  where  the  rock  breaks  high  are 
filled  as  completely  as  possible,  and  after- 
wards completed  by  injecting  grout  in  the 
form  of  mortar.  Experience  has  shown 
that  this  grout  is  very  effective ;  no  voids  of 
considerable  size  are  left.  Where  dry  pack- 
ing is  used  in  bed  ground  which  requires 
a  support  of  permanent  steel  ribs  and  lag- 
ging, grout  is  injected  to  fill  the  spaces 
between  the  pieces  of  rock  forming  a  rubble 
or  Cyclopean  concrete. 

Drains  and  drip  pans  placed  between  the 
rock  and  the  concrete  lining  to  waterproof 
the  soft  concrete  against  the  incoming  wa- 
ter from  rock  seams,  is  another  illustration 
of  that  class  of  cavities  of  large  size  where 
thick  mortar  grout  is  used  as  a  backing  for 
the  concrete.  In  this  case  the  water  is  dis- 
charged through  weep  pipes  through  the 
freshly  placed  concrete  to  prevent  the  wa- 
ter, which  is  frequently  under  high  pressure, 
from  washing  and  disintegrating  the  lining 
before  it  has  set.  When  it  is  necessary  to 
shut  off  this  water  after  the  concrete  has 
hardened,  grout  is  injected  to  fill  the  drains 
and  pans. 

The  grouting  of  large  cavities  requires 
the  use  of  2-in.  pipes,  through  which  the 
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grout  is  injected.  They  must  be  carefully 
placed  to  lead  the  grout  to  the  lower  part  of 
the  cavities.  Vent  pipes  leading  from  the 
summits  of  the  cavities  are  placed  during 
the  period  of  concreting  to  permit  the  es- 
cape of  air  and  water  as  the  grout  is  in- 
jected. These  vents  further  serve  the  pur- 
pose of  telltales  to  show  when  the  cavity  is 
completely  filled  with  grout. 

For  filling  cavities  of  large  size,  sand 
and  cement  grout  in  a  mixture  of  one  part 
of  each  is  used,  mixed  with  a  quantity  of 
water  just  sufficient  to  produce  a  grout  not 
too  thick  to  be  easily  pumped. 

Work  of  grouting  large  cavities  divides 
itself  under  two  heads.  First,  grouting 
dry  cavities  displacing  water;  and,  second, 
grouting  wet  cavities  displacing  water. 
When  both  wet  and  dry  cavities  lie  in  close 
proximity  and  are  connected,  the  best  re- 
sults are  obtained  by  grouting  the  dry 
cavities  first  and  permitting  the  grout  to 
set  before  attempting  to  fill  the  wet  cavi- 
ties. If  the  wet  cavities  are  grouted  first, 
the  water  ordinarily  shifts  to  some  near- 
by dry  cavity,  thereby  multiplying  the  num- 
ber of  wet  cavities  to  be  grouted. 

Grouting  Dry  Cavities 

When  considerable  stretches  of  tunnel 
are  to  be  grouted,  the  usual  method  is  first 
to  grout  the  space  over  the  arch  and  the 
dry  packed  stretches,  using  an  air  pressure 
of  about  40  lb.  to  the  square  inch,  and,  after 
this  grout  has  set,  to  make  a  second  trip 
through  the  tunnel  to  complete  the  grouting 
of  any  spaces  over  the  grout  first  placed 
and  also  to  grout  all  pipes  and  pans  carry- 
ing water. 

The  first,  or  low  pressure  grouting,  em- 
ploys thick  1:1  sand  grout,  while  the  sec- 
ond, or  high-pressure  grouting,  employs 
only  neat  cement  grout  injected  generally 
under  a  pressure  of  300  lb.  to  the  square 
inch.  Entirely  different  methods  are  used 
in  the  two  processes  and  a  special  plant  is 
required  in  each  case. 

Low-Pressure  Grouting 

In  the  low-pressure  grouting  of  the 
Catskill  aqueduct  tunnels  about  90  per  cent 
of  all  the  grout  was  placed.  The  procedure 
was  as  follows : 

A  connection  was  made  to  a  grout  pipe 
at  the  end  of  the  arch,  and  batch  after 
batch  of  grout  injected.  Water  flowed  from 
the  grout,  and  vent  pipes  ahead,  which  were 
closed  in  turn  as  soon  as  grout  appeared. 
Where  it  was  intended  to  grout  again  valves 
were  placed  on  the  pipes  and  these  were 
closed,  but  in  general  the  flow  of  grout 
from  the  vents  was  cut  off  by  driving  in 
conical  wooden  plugs.  High-vent  pipes, 
which  were  to  be  subsequently  opened  and 
regrouted  on  the  second  grouting,  were 
closed  by  driving  a  wad  of  oakum  back 
into  the  far  end  of  the  pipe.  At  the  end 
of  the  shift  the  oakum  was  removed  by 
means  of  a  wormer,  or  if  the  pipe  was  filled, 
it  was  drilled  or  rodded  out  preparatory  to 
the  high-pressure  grouting. 

It  was  customary,  in  grouting  the  over 
arch  space,  to  let  the  grout  run  ahead  from 
200  to  .300  ft.  before  moving  the  grouted 
connection  forward,  as  it  was  found  that 
by  pushing  the  grout  under  pressure  it 
filled  the  spaces  better  and  made  a  complete 
contact  with  the  roof. 

In  a  number  of  instances  the  tunnel  roof 
broke  very  high  and  vent  pipes  15  to  20  ft. 
long  were  used,  extending  into  high  sum- 
mits above  the  roof  of  the  tunnel.  Pipes 
for  introducing  the  grout  into  such  high 


places  were  carried  only  to  the  top  of  the 
concrete  and  the  grout  injected  through 
these,  as  it  was  found  that  the  sand  and 
cement  separated  considerably  after  grout- 
ing was  done  through  the  high  pipes  first 
and  allowed  to  flow  down  through  the  dry 
packing. 

Shrinkage  Cracks 

The  concrete  lining  of  the  aqueduct  tun- 
nels adheres  to  the  rock  up  to  the  quarter 
bends  of  the  arch,  bonding  to  the  walls  and 
preventing  longitudinal  movement  which 
would  take  place  due  to  changes  in  tem- 
perature of  the  concrete.  In  the  upper  por- 
tion of  the  arch,  however,  the  concrete  is 
not  in  contact  with  the  rock  and  at  the 
joint  between  arches  placed  in  successive 
days'  work  a  crack  invariably  appeared, 
due  to  temperature  changes. 

When  the  space  over  the  arch  was  grouted 
these  transverse  cracks  were  large  enough 
to  permit  the  flow  of  grout,  and  after  leak- 
ing grout  for  a  time,  they  are  generally 
filled  satisfactorily.  It  is  found  extremely 
important  that  no  water  pressure  be  al- 
lowed to  accumulate  on  the  soft  grout,  as 
the  thin  layer  filling  the  expansion  crack 
is  invariably  washed  out  by  an  accumula- 
tion of  ground  water  pressure  before  it 
has  had  a  chance  to  harden.  It  was  a  com- 
mon experience  after  the  ground  water  had 
.  accumulated  to  see  joints  showing  a  slight 
seepage  at  such  expansion  cracks  below  the 
quarter  points  of  the  arch  where  the  cracks 
would  show  thin  where  the  grout  had  been 
unable  to  fill  them,  whereas  the  crack  in 
the  crown  of  the  arch,  having  been  com- 
pletely filled  by  grout,  showed  no  water. 
Honeycomb  spots  on  the  arch  concrete  were 
also  completely  and  satisfactorily  filled  with 
grout,  so  that  very  few  such  places  were 
found  to  leak  water  even  after  gages  placed 
on  grout  pipes  through  the  lining  regis- 
tered a  pressure  of  100  lb.  to  the  square 
inch. 

Wet  Arches 

In  the  case  of  considerable  leakage  from 
the  rock  when  the  tunnel  was  driven,  water 
entering  from  the  rock  was  carefully  panned 
and  the  water  led  by  pipes  through  the  con- 
crete, but  it  sometimes  happened  that  the 
panning  was  not  successful  or  the  seams 
admitting  water  extended  considerably  be- 
yond the  edges  of  the  pans.  In  the  case  of 
wet  arches  the  method  first  tried  was  to 
grout  the  dry  arches  on  either  side,  leav- 
ing the  grouting  of  the  wet  arches  for  a 
.subsequent  operation.  It  was  found  better, 
however,  not  to  attempt  to  make  a  separate 
job  of  the  wet  arches,  but  to  grout  them 
continuously  with  the  adjacent  section,  as 
experience  proved  that  the  grout  was  more 
likely  to  set,  since  the  water  from  the  wet 
arch  followed  along  with  the  grout  and 
found  its  way  to  vent  pipes  in  adjacent  sec- 
tions. During  the  process  of  low-pressure 
grouting  the  vent  pipes  were  always  left 
open  in  order  to  prevent  the  accumulation 
of  a  head  of  water  on  the  fresh  grout. 

Rock  Seams 

The  grouting  of  rock  seams  outside  of  a 
tunnel  lining  is,  perhaps,  the  most  difficult 
type  of  grouting.  In  the  first  place,  it  is 
hard  to  drill  holes  which  will  give  adequate 
access  of  the  grout  to  the  rock  seams.  In 
the  drilling  operation,  even  though  the  hole 
encounters  the  crack  in  the  rock  which 
carries  the  water,  the  pounding  action  of 
the  drill  is  liable  to  calk  the  cavity  with 
powdered    rock,    so    that    when    the    grout 


pressure  is  applied  it  will  not  enter  freely. 
However,  a  great  deal  of  this  work  was 
done  with  marked  success  in  cutting  off 
leakage  into  the  tunnels  and,  conversely,  in 
preventing  the  escape  of  water  from  the 
tunnels  in  service.  The  deep-seated  pipes 
from  which  grouting  was  to  be  done  were 
left  open  during  the  low-pressure  grouting 
of  the  tunnel  arch  and  dry  packed  sections, 
in  order  to  vent  the  water  and  insure  proper 
setting  of  the  low-pressure  grout. 

High-pressure  grouting  of  the  rock  seams 
advanced  from  one  end  of  the  wet  section 
to  the  other.  Usually  the  holes  near  the 
invert  were  filled  first,  the  pipes  in  the 
sidewalls  and  then  in  the  arch  being  filled 
in  turn.  As  a  preparation  for  grouting, 
connection  was  made  to  a  deep-seated  pipe 
and  the  air  pressure  of  90  lb.  to  the  square 
inch  was  turned  on  in  order  to  force  back 
the  water  in  the  rock  seams,  and  also  to 
clear  out  any  rock  chips  or  debris.  The 
application  of  air  also  gave  an  indication 
of  how  large  a  section  could  be  filled  from  a 
particular  pipe  connected,  as  the  adjacent 
pipes  would  show  pulsation  when  affected  by 
the  air  traveling  through  the  rock  seams. 
To  get  a  definite  idea  of  the  rock  water 
pressure  a  gage  was  attached  ahead  of  the 
grouting. 

Thin  Grout  Used 

On  starting  to  grout  a  very  thin  mixture 
was  used,  about  %  of  a  bag  of  cement  and 
a  tank  full  of  water.  Air  pressure  was 
applied,  sufficient  to  inject  the  grout,  and 
after  50  batches  had  been  injected,  if  the 
tank  pressure  remained  low,  not  over  100 
lb.  to  the  square  inch,  the  mixture  was 
thickened  by  doubling  the  amount  of 
cement,  and  the  grouting  continued.  If  the 
pressure  required  still  continued  low  after 
injecting  another  50  batches,  the  amount 
of  cement  was  again  increased,  and  these 
processes  continued  until  a  rise  in  the  air 
pressure  was  required  to  force  in  the  grout, 
showing  that  the  seams  were  beginning  to 
fill  up.  From  this  time  on  the  consistency 
of  the  mix  was  held  constant.  The  object 
of  the  above  method  was  to  suit  the  grout 
to  the  size  of  the  seam  without  prematurely 
plugging  it. 

Grouting  was  continued  until  the  pipe 
refused  grout  under  a  pressure  of  300  lb. 
to  the  square  inch,  when  the  pipe  was 
drained  out  and  closed  with  a  batch  of 
thick  grout.  It  frequently  happened  that 
neighboring  pipes  would  show  less  and  less 
flows  of  water  injected  with  the  grout  from 
the  hole  where  the  connection  was  made; 
the  seams,  apparently,  were  filling  for  a 
considerable  distance  away. 

As  a  rule,  there  is  a  chance  to  inject  grout 
into  rock  seams,  and  where  the  chances  are 
poor,  no  definite  rule  can  be  given.  The 
inward  leakage  is,  in  a  sense,  an  index  of 
the  amount  of  grout  that  can  be  injected. 

For  injecting  grout  into  rocks  which 
show  a  seepage,  but  no  considerable  flow 
of  water,  three  arrangements  of  grout  pip- 
ing were  tried. 

1.  Drilling  in  enough  deep-seated  pipes 
to  collect  the  water  and  protect  the  mortar 
from  washing. 

2.  Putting  in  a  drip  pan  with  independ- 
ent additional  deep-seated  pipes  to  the  rock 
seams. 

3.  Using  drip  pans  alone,  grouting  them 
with  thin  grout,  then  draining  the  pan  and 
filling  it  with  thick  grout  to  complete  the 
backing. 

Experience  seemed  to  indicate  that  the 
second   method  was  a   little  the  best,   al- 
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though  in  most  cases  the  third  method  gave 
complete  satisfaction  in  cutting  off  the 
water. 

The  accompanying  table  gives  data  bear- 
ing on  the  effectiveness  of  the  concrete  lin- 
ing backed  up  and  made  tight  by  grouting 
to  stop  the  inward  leakage: 

How  Grouting  Stopped  Inward  Leakage 


Tunnel 


Rondout  siphon . 
Wallkill  siphon. 
Moodna    siphon. . 


Sfi 


s  « 


<v  ,.s 

4)  — 

cs5 


be 

<a  u  P.O. 


4  Mi 
4M! 
4% 


OS 

450  3,600  56 

300  1,100  75 

1,100  2.000  85 


Grouting  Shaft  Closures 

Many  of  the  construction  shafts  sunk  for 
driving  the  Catskill  pressure  tunnels  were 
sealed  for  50  ft.  or  more  above  the  finished 
waterway  by  concreting  them  solidly 
against  the  rock.  The  volume  of  these  con- 
crete plugs  vareid  from  450  to  700  cu.  yd. 
and  the  question  arose  as  to  the  amount 
of  shrinkage  that  would  take  place  in 
such  a  body  of  grout  during  the  process 
of  setting.  In  order  to  fill  any  space  that 
might  form  between  the  concrete  of  the 
rock,  horizontal  ring  pans  of  sheet  tin  were 
placed  at  frequent  intervals  against  the 
rock  and  were  completely  grouted  through 
pipes,  provided  for  the  purpose,  after  the 
concrete  had  set.  These  grouting  pans 
served  a  two-fold  purpose.  First,  to  col- 
lect water  seeping  from  the  adjacent  rock, 
thus  preventing  water  from  washing  chan- 
nels through  the  newly  placed  concrete,  and 
second,  to  furnish  a  grouting  space  for  fill- 
ing any  shrinkage  crack  or  honeycombed 
place  that  might  result.  When  grouting 
these  pans,  it  was  observed  in  several  cases 
that  air  would  blow  from  one  pan  to  an- 
other, showing  that  a  connection  already 
existed,  which  was  completely  filled  by  the 
grouting  operation. 

At  the  bottom  of  almost  every  shaft  there 
was  a  shower  of  water  resulting  from  leaks 
under  the  shaft  above,  and  special  pains 
had  to  be  taken  to  protect  the  concrete  and 
make  provision  so  that  the  grouting  rings 
and  drains  should  be  effective  when  grout- 
ing was  undertaken.  In  no  case  has  any 
considerable  leakage  come  through  a  shaft 
plug  since  the  aqueduct  was  put  in  opera- 
tion, showing  that  the  grouting  was  ef- 
fective. 

[The  End.] 


Presents  Plan  for  Develop- 
ment of  Canada's  Capital 

Federal    Commission    Would    Form    Separate 

District    for    Ottawa    and    Hull,    and 

Create  Imposing  Capital  City 

A  REPORT  looking  to  the  development  of 
a  capital  city  for  Canada  befitting  the 
size  and  importance  of  the  Dominion  has 
just  been  presented  by  the  Federal  Plan 
Commission,  created  in  1913  to  study  the 
situation.  The  report  recommends  the  sep- 
aration of  Ottawa  and  Hull  into  a  separate 
federal  district,  and  the  molding  of  the 
two  cities  into  an  appropriate  governmental 
seat.  The  plan  sets  aside  120  acres  for 
government  grounds,  in  addition  to  that 
occupied  by  the  buildings,  and  other  areas 
for  parks  and  other  purposes.  The  recom- 
mendations also  embrace  streets,  bridges, 
railways  and  water  transportation.     These 


notes  are  taken  from  the  Canadian  Engi- 
neer, in  which  is  a  more  extended  abstract 
of  the  report.  Some  of  the  specific  recom- 
mendations are  as  follows : 

Central  Open  Space 

The  central  area  in  the  city  will  be  a 
great  open  space  running  southward  from 
Chateau  Laurier  and  the  Plaza  Bridge,  and 
at  the  same  level.  Canal,  railway  and 
cartage  traffic  will  be  on  a  lower  level.  The 
present  Grand  Trunk  station  will  be  en- 
larged into  a  Union  Station.  The  present 
post  office  will  be  removed  and  an  imposing 
one  erected  facing  the  Plaza.  A  new  city 
hall  and  various  law  courts  and  registry 
offices  will  also  be  constructed  facing  the 
Plaza. 

The  land  west  of  the  parliament  buildings 
will  be  used  for  departments  of  the  govern- 
ment. Here,  in  time,  a  second  group  of 
buildings  will  be  constructed  to  harmonize 
with  those  on  Parliament  Hill.  These 
buildings  will  house  the  chief  governmental 
activities,  but  bordering  on  the  east  of 
Major  Hill  Park  and  stretching  along  Sus- 
sex Street  there  will  be  other  buildings  less 
ornamental  in  character  and  built  for  prac- 
tical utility. 

The  plan  contemplates  the  devotion  of 
only  about  120  acres  to  government  build- 
ings, over  and  above  that  actually  occupied 
by  the  buildings  themselves.  For  this  pur- 
pose Washington  uses  about  300  acres;  but 
less  land  is  required  at  Ottawa,  owing  to 
the  advantageous  position  on  the  high  banks 
of  a  river. 

Streets 

A  great  thoroughfare  connecting  the  east 
and  west  portions  of  the  city  will  be  made 
of  Laurier  Avenue,  which  will  be  widened 
to  90  ft. 

To  provide  better  connection  between  the 
two  portions  of  the  business  section  of  Ot- 
tawa, a  new  diagonal  street  will  be  con- 
structed which  will  be  carried  over  the  rail- 
way and  canal  by  a  viaduct.  Somerset 
Street  will  be  widened  and  developed  as  a 
cross-town  artery.  Numerous  other  streets 
and  roads  will  be  widened  and  improved. 
Street-car  congestion  will  be  removed 
wherever  necessary.  A  street  car  subway 
under  Sparks  Street  or  Wellington  Street 
is  recommended,  thus  removing  the  cars 
from  Sparks  Street,  which  is  narrow  and 
will  be  greatly  congested.  Considerable 
highway  construction  is  recommended. 

It  is  recommended  that  trunk  arteries  be 
laid  down  immediately  in  proper  location, 
so  that  outlying  areas  will  be  built  up  to 
conform  properly  with  them.  The  present 
park  system  is  to  be  improved  and  other 
park  areas  acquired. 

Bridges 

Five  new  bridges  will  be  built  across  the 
Rideau  River  and  also  five  across  the  Rideau 
Canal.  Four  new  bridges  are  recommended 
for  construction  across  Brewery  Creek  and 
the  Gatineau  River.  It  is  proposed  to  park 
the  banks  of  Brewery  Creek,  the  Gatineau 
River  and  the  Ottawa  River,  interfering  as 
little  as  possible  with  existing  industries. 

Three  bridges  for  the  Ottawa  River  are 
included  in  the  plan;  one  being  at  J^ittle 
Chaudiere  Falls ;  another,  of  monumental 
character,  to  connect  Ottawa  with  the  mu- 
nicipal center  of  Hull ;  and  a  third  just  be- 
low the  mouth  of  the  Gatineau  River.  The 
commission  says  that  the  bridge  leading 
from  the  municipal  center  of  Hull  should  be 
a  high-level  bridge,  and  that  it  would  be 


desirable  to  provide  two  levels,  one  for 
transportation  and  one  for  general  traffic, 
although  this  bridge  is  now  shown  on  the 
plan  as  having  but  one  level.  The  present 
traffic  conditions  surrounding  Victoria 
Bridge,  say  the  commissioners,  suggest  this 
high-level  bridge  as  an  improvement  for  the 
near  future. 

A  tunnel  will  be  built  under  the  city,  con- 
necting the  railway  entrances  from  east  and 
west,  and  all  trains  will  operate  through 
this  tunnel.  Two  general  freight  areas,  one 
at  the  east  and  one  at  the  west  side,  with 
necessary  depots,  are  recommended.  Indus- 
try will  be  segregated  into  certain  areas, 
and  the  height  of  buildings  will  be  con- 
trolled, in  order  to  insure  the  government 
buildings  being  the  dominating  groups. 

The  overflow  from  the  Rideau  River  will 
be  controlled  by  the  removal  from  the  river 
channel  of  the  old  wooden  piers  and  loose 
stone,  the  removal  from  the  river  bed  of 
boulders,  the  dredging  of  channels  through 
the  shoals,  the  raising  of  the  Minton  Bridge, 
the  opening  of  a  channel  through  the  em- 
bankment of  the  Canadian  Pacific  bridge, 
and  the  widening  of  the  channel  past  Maple 
Island. 

It  is  recommended  that  the  government 
acquire  as  a  national  park  upward  of  100,- 
000  acres  to  the  north  of  Ottawa. 

Railways  and  Waterways 

The  report  includes  a  comprehensive  study 
of  the  local  railway  situation,  and  recom- 
mends that  the  railways  within  the  district 
be  placed  under  the  control  of  the  governing 
body  of  the  federal  district.  Electrification 
of  the  unified  system  is  suggested,  with 
terminal  operation  and  control,  the  district 
to  acquire  by  purchase  or  agreement  all 
trackage  and  terminals  within  its  territory. 
Grade  separation,  requirements  for  expan- 
sion, obstacles  placed  in  the  way  of  growth 
by  present  railway  situation,  present  traffic 
facilities  and  operation,  growth  of  traffic, 
future  freight-handling  systems,  and  nu- 
merous other  topics  also  are  discussed  in 
the  report. 

Specific  recommendations  are  made  for 
water  terminals  and  for  the  development  of 
the  waterfront  for  commercial  purposes 
wherever  possible,  care  being  taken  that  no 
real  sacrifice  will  result  to  existing  business 
interests. 

Recommendations  are  made  that  the  canal 
be  retained  in  its  present  location ;  that  the 
clearance  for  fixed  bridges  be  established 
at  12  ft.  instead  of  30  ft.,  as  at  present; 
that  the  canal  be  developed  to  afford  recre- 
ational facilities;  that  no  more  industrial 
developments  be  permitted  to  take  place 
along  the  banks  of  the  canal  between  the 
Rideau  River  and  the  Ottawa  River;  and 
that  as  soon  as  possible  such  industries  as 
now  exist  along  this  stretch  of  the  canal 
be  removed  to  other  locations. 

The  members  of  the  Federal  Plan  Com- 
mission are  Sir  Herbert  Holt,  chairman; 
Sir  Alexander  Lacoste,  K.  C.  Montreal; 
Frank  Darling,  Toronto;  R.  Home  Smith, 
Toronto;  and  the  mayors  of  Ottawa  and 
Hull.  The  commission  was  created  by  an 
order-in-coUncil  Sept.  12,  1913,  it  being 
provided  that  the  government  should  pay 
half  of  the  cost  of  the  plan,  and  that  the 
other  half  should  be  paid  by  the  two  cities, 
according  to  population,  the  municipal  au- 
thorities having  expressed  their  desire  to 
co-operate  with  the  government  in  the  work. 
E.  H.  Bennett  acted  as  consultant  on  city 
planning  and  E.  L.  Cousins  as  consulting 
engineer. 
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Tests  of  Hollow-Tile,  Flat- Arch  Floor  Slabs 
Show  Effects  of  Concentrated  Loads 

Table  of  Safe  Loads  Compares  Test  Results  with  Present  Prac- 
tice— Tie-Rod  Stresses  Measured — Empirical  Formula  Proposed 

By  CLYDE  T.  MORRIS 
Professor  of  Structural  Enf^ineering,  Ohio  State  University.  Columbus 


TESTS  of  hollow-tile,  flat-arch  floor  slabs 
for  the  purpose  of  finding  both  the  ulti- 
mate strength  and  the  width  of  distribution 
of  concentrated  loads,  and  for  determining 
the  actual  stresses  in  the  steel  tie  rods, 
have  been  made  during  the  last  few  years 
at  the  civil  engineering  laboratory  of  the 
Ohio  State  University.  The  results  of  these 
tests  of  thirty-five  arch  slabs  appear  to 
show  a  distribution  of  the  concentrated 
load  to  the  two  middle  rows  of  tile  only, 
leading  to  the  conclusion  that  it  is  not  safe 
to  consider  more  than  two  12-in.  rows  of  tile 
as  supporting  a  load  concentrated  on  one 
square  foot.  A  comparison  is  made  be- 
tween the  results  of  these  tests,  using  an 
empirical  formula  based  upon  them,  and 
the  values  in  tables  of  safe  loads  often 
adopted  in  practice.  The  measured  tie-rod 
stresses  seem  to  warrant  the  conclusion 
that  an  effective  depth  of  yg  the  depth  of 
the  tile  would  be  a  perfectly  safe  assump- 
tion in  the  design  of  tie  rods. 

Tables  of  Safe  Loads  Used 

Hollow-tile  flat-arch  construction  is 
widely  used  for  floors  of  fireproof  build- 
ings, yet  methods  of  computing  stresse.s 
in  such  floors  have  never  been  satisfactorily 
developed,  and  the  design  of  these  floors  at 


CONCENTRATED  LOAD  APPLIED  AT  CENTER  OF  SLAB 
THROUGH  SAND  BOX 

present  depends  almost  entirely  on  tables 
of  safe  loads  published  in  various  hand- 
books. Practically  all  of  these  tables  have 
as  a  basis  tests  made  and  published  by  the 
National  Fire  Proofing  Company.  The 
loads  are  always  given  in  pounds  per  square 
foot  uniformly  distributed,  and  practically 
BO  information  is  available  concerning  the 
action  of  these  floors  under  concentrated 
loads.  Probably  the  severest  test  to  which 
such  floors  are  subjected  in  practice  is  the 
passage  over  them  of  such  heavy  loads  as 
office  safes. and  trucks  carrying  heavy  ma- 
chinery. Most  specifications  for  buildings 
require,  in  addition  to  safety  for  a  certain 
load  per  square  foot,  that  the  floor  must  be 
safe  for  a  given  concentrated  load  on  a  lim- 
ited area. 

The  reduction  of  a  concentrated  load  to 
a  uniform  load  per  linear  foot  which  will 
give  the  same  center  moment  as  the  con- 
centrated load  is  a  simple  matter.  But  in 
a  floor  of  indefinite  width,  which  is  the 
common  case  confronting  the  designing  en- 
gineer, what  width  of  floor  may  be  con- 
sidered as  effective  in  carrying  a  concen- 
trated load  ?    So  far  as  the  writer  has  been 


able  to  find,  the  answer  to  this  question  is 
not  available. 

Another  problem  confronting  the  de- 
signer is  the  proper  size  and  spacing  of  the 
tie  rods  in  tile  arch  floors.  These  are 
usually  spaced  by  some  rule  of  thumb 
rather  than  by  any  calculation  of  the 
stresses  which  they  have  to  carry.  It  is 
often  assumed  that  the  interior  panels 
need  few  or  no  tie  rods,  on  the  theory  that 
the  thrusts  of  the  adjoining  arches  balance 
each  other.     Other  designers  put  the  same 


LOWER  SIDE  OF  SLAB  9  AFTER  FAILURE 

number  of  tie  rods  in  the  interior  panels 
as  in  the  exterior.  As  far  as  the  writer 
knows,  no  tests  have  been  published,  in 
which  the  stresses  in  the  tie  rods  were 
measured. 

The  series  of  tests  on  tile  arch  floors  here 
described  was  started  in  the  Department  of 
Civil  Engineering  at  the  Ohio  State  Uni- 
versity as  thesis  work,  under  the  direction 
of  the  writer,  for  the  purpose  of  investigat- 
ing these  problems. 

Methods  of  Testing 

Two  12-in.  steel  I-beams  were  used  as 
floorbeams,  between  which  the  arches  were 
placed  for  testing.  The  arches  were  built 
on  the  floor  between  planks  as  shown  in  one 
of  the  photographs,  with  the  tie  rods  in 
place.  They  were  laid  up  with  1:3  mortar, 
to  which  was  added  hydrated  lime  of  an 
amount  equal  to  20  per  cent  of  the  cement. 
The  arches  were  covered  with  cement  sacks 
and  kept  wet  for  several  days,  and  tested 
at  an  average  age  of  7  days.  Most  of  the 
arches  were  laid  up  with  the  tiles  end  to 
end,  but  a  few  combination  slabs  with  side 
construction  keys  and  skewbacks  were 
tested. 

The  day  before  the  arch  was  to  be  tested 
the  planks  were  removed  and  the  I-beams 
slipped  on  in  their  place,  care  being  taken 
not  to  disturb  the  rods  or  to  break  the  bond 
between  the  rows  of  blocks.     The  ends  of 


the  arches  were  bedded  in  mortar  on  the  I- 
beams,  the  nuts  on  the  tie  rods  tightened 
up  and  the  whole  allowed  to  stand  twenty- 
four  hours  before  testing.  This  gave  an 
even  bearing  of  the  tile  on  the  beams. 

Concentrated  Load  Applied 

In  all  thirty-five  slabs  were  made  and 
tested.  The  load  in  each  case  was  applied 
over  an  area  of  one  square  foot  at  the  cen- 
ter of  the  slab.  This  was  accomplished  by 
filling  with  sand  a  bottomless  box  12  in. 
square  and  6  in.  deep  and  applying  the  load 
through  a  plunger  11  in.  square  resting  on 
the  sand.  The  plunger  was  loaded  by  means 
of  an  I-beam  lever  and  a  screw  jack  resting 
on  the  weighing  table  of  a  testing  machine. 
Deflection  readings  were  taken,  and  the 
character  of  the  failure  was  noted  in  each 
case.  In  the  last  twelve  arches  tested  the 
deformations  of  the  tie  rods  were  observed 
by  means  of  a  Berry  strain  gage. 

Table  1  gives  a  summary  of  the  results 
of  all  the  tests.  All  slabs  were  four  12-in. 
tiles  wide  except  in  tests  Nos.  2  (six  tiles 
wide),  22  (two  tiles  wide)  and  23  (one  tile 
wide).  The  addition  of  the  mortar  joints 
makes  the  total  width  of  the  slab  in  feet  a 
little  more  than  the  number  of  tiles. 

Analysis  of  Results  of  Tests 

All  of  the  arches  tested  failed  by  the 
crushing  of  the  blocks  of  the  two  middle 
rows.  These  were  crushed  on  top  at  the 
middle  and  on  the  bottom  at  the  skewbacks. 
In  many  cases  the  vertical  webs  were 
crushed  along  diagonal  lines  between  these 
points.  In  only  thirteen  out  of  the  thirty- 
five  arch  slabs  tested  was  there  any  evidence 
of  injury  to  any  of  the  tiles  outside  of  the 


HOLLOW-TILE   SLAB.S   KOK   TESTING 

two  middle  rows.  A  comparison  of  the 
tests  of  the  one,  two  and  four-row  slabs, 
and  a  consideration  of  the  manner  of  failure 
above  described,  would  lead  to  the  conclu- 
sion that  it  is  not  safe  to  consider  more 
than  two  rows  of  tile  as  supporting  a  load 
concentrated  on  one  square  foot. 

The  average  load  at  which  the  first  crack 
appeared  was  30  per  cent  of  the  ultimate, 
and  the  least  load  showing  a  crack  in  any 
test  was  16.4  per  cent  of  the  ultimate.  This 
would  indicate  that  the  factor  of  safety  of 
7  used  in  the  National  Fire  Proofing  Com- 
pany's tables  is  well  chosen  and  could  not 
safely  be  reduced. 

The  tile  in  the  arch  fails  in  the  same 
manner  as  the  concrete  in  a  simple  rein- 
forced-concrete  beam,  and  therefore  the  re- 
sisting moment  for  a  given  depth  of  arch 
hould  be  constant.  More  tests  are  desir- 
able along  this  line  to  establish  this  as- 
sumption. Table  1  gives  the  bending  mo- 
ments computed  from  the  ultimate  loads  on 
the  assumption  of  simple  beam  action,  and 
average  moments  with  a  factor  of  safety  of 
7.  The  concentrated  load  was  assumed  to 
be  distributed  over  two  12-in.  tile  rows 
only. 
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Test 
No. 

1 

2 

S 
24 
25 


3 
4 
7 
9 
12 

15 
18 
26 
27 
2S 


6 
6 
10 
13 
16 
19 
21 
22 
29 
30 

31 
32 


11 
14 
17 
20 
33 

34 

36 


Type 

End 
End 
End 
End 
End 


Table  1- 


^Span— , 
Ft.     In. 


-Summary  of  Results  of  All  Tests 

Mom.  in  Ft.  Lb.  Per  Ft.  Width 


Tabld  2 — Satb  Loads  XJnipormlt  Dibtributed  in  Pounds  per  Squarb  Pooi 

Factor  op  Safety  7 


End 

Comb. 

Comb. 

End 

Comb. 

End 

Comb. 

End 

End 

End 


End 

Comb. 

End 

Comb. 

End 

Comb. 

End 

Comb. 

End 

End 

End 
End 


0 
4 
0 
4 
0 
4 
0 
4 
0 
10 


Ult. 
Load, 
Lb. 

4,625 
4,600 
3,000 
5,400 
3.900 


MaJC     Max. 
Defl,  Tie-rod 
In.        Stress 
6-/ncft  Slabs 
0.842 
0.8G1 
0.370 
0.66 
0.42 


9,840 
8,400 


Cone. 
Load 

2,312 
2,300 
1,875 
2,765 
2,478 


Dead 
Load 

45 
45 
70 
46 
72 


Mom. 


Span 


Total 

2,357 
2,345 
1,945 
2,801 
2,550 


0% 
0 


6,540 
4,060 
5,700 
5,800 
7,000 

5.020 
4,740 
7,500 
7,000 
6,750 


8,640 
9,600 
8,200 

10,760 
9,600 
8,530 
9,840 

10,700 
7,000 
7,500 

10,950 
10,400 


S-inch  Slabs 
0.470 
0.160 
0.446 
0.808 
0.340 


Av.  for  6  in.,  2,400   343 


ft. 
3 
3 
4 
4 


, — 6-in.  arch — , 
Eq.l  N.F.P.  Co. 


320 
235 
180 
142 
115 


48 

354 

271 

214 

173 


6q!l 
569 
418 
320 
253 
205 

170 
142 


•in.  arch — , 
N.F.P.  Co. 
767 
563 
431 
341 
276 

228 
191 


, — 10-in.  arch — 
Eq.l  N.F.P.  Co. 
889  1,114 
654  819 
500  627 
395  495 
320     401 


, — 12-In.  arch- 
Eq.l  N.F.P.  Co. 
1.280 
940 


265 
222 
163 


331 

278 
204 


720 
569 
461 

380 
320 
235 


1,524 
1,120 
857 
677 
54t 


453 
381 
280 


0.549 

0.596 

0.24 

0.29 

0.84 


6,000 
12,320 
16,000 


3,270 
2.030 
3.088 
3,626 
4,667 

3,765 
3,752 
3,750 
4,448 
5,132 


53 
53 
63 
83 
94 

120 

133 

53 

86 

123 


3,323 
2,083 
3,151 
3,708 
4.761 

3,885 
3,885 
3,803 
4,534 
5,255 


Table  3- 


10-lnch  Slabs 
0.348 
0.306 
0.560 
0.696 
0.778 
0.478 
0.405 


Av.  for  8  In.,  3,839 


548 


0.27 
0.65 


0.52 
0.33 


4.040 
8,000 

10,200 
10,000 


4,320 
6,200 
5,126 
7,173 
7,200 
6.753 
8.610 
7,133 
3.500 
4,531 

8,270 
9,100 


62 

73 

97 

110 

139 

155 

190 

110 

62 

90 

141 
190 


4,382 
5,273 
5,222 
7,283 
7,339 
6,908 
8,800 
7,243 
3,562 
4,621 

8,411 
9.290 


End 

Comb. 

End 

Comb. 

End 

End 
End 


0 
4 
0 
4 
10 

11 
11% 


9,590 
12.430 
14.740 
12,770 
10.300 

11,300 
7,300 


12-lnch  Slabs 
0.267 
0.762 
0.584 
0.605 
0.50 


Av.  for  10  in.,  6,528       SSJ 


Test 
No. 
24 

25 


26 
27 
28 


29 
30 
31 
32 


33 
34 
35 


Depth, 

in. 

6 

6 


-Measured  and  Computed  Thrusts  per  Foot  of  Width 

Stress  in    Calculated 


Span, 
ft.  in. 

4  1 

5  1 


Total 
load 
5,400 
3,900 


Moment 

per  foot 

2,755 

2,478 


tie  rods 

per  foot 

4,920 

4,200 


stress  per 
foot 
6,290 
5.660 


Average  for  6  in . 


7,500 
7,000 
6,750 


3,750 

4,448 
5,130 


Average  for  8  in. 


10 
10 
10 
10 


12 
12 

12 


0 
10 
0% 
0 


7,000 

7,500 

10,950 

10,400 


3,500 
4,531 
8,270 
9,100 


Average  for  10  in. 


10 
11 


10,300 
11,300 
7,300 


1.20 
0.79 


7,920 

22,800 
9,360 


5,993 

8,287 

11,055 

10,110 

6,233 


110 
125 
159 
177 
103 


6.103 

8,412 

11,214 

10,287 

6,325 


6  11% 

Average  for  12  in 


6,223 
8,357 
6,350 


4,560 

3.000 
6,160 
8.000 

5.720 

2,020 
4,000 
5,100 
5.000 

4,030 

3,960 

11,400 

4,680 

6,680 


5,975 

6,430 
7,620 
8,800 

7,617 

3,360 
4,350 
7,940 
8,730 

6,095 

7,110 
9,550 
7,250 

7,970 


Per  cent  of 
calculated 


76 


75 


66 


84 


8.357 
6.350 


154 
216 


8,511 
6,565 


Av.  for  12-ln.,  8,202  1,172 


As  a  basis  for  an  empirical  formula  we 
may  use  the  equation  for  the  fiber  unit 
stress  /  in  a  solid  rectangular  beam, 

f  =  6Mb<r  (1) 

in  which  M  is  bending  moment  in  inch- 
pounds;  b  is  width  in  inches,  and  d  depth 
in  inches.  This  formula  assumes  a  solid 
cross-section,  and  of  course  the  actual  max- 
imum fiber  stress  in  the  tile  would  be  many 
times  that  given  by  the  formula  on  account 
of  the  openings  in  the  tile. 

Using  the  moments  with  the  factor  of 
safety  of  7  given  in  Table  1,  we  get  from 
this  formula  fiber  stresses  agreeing  very 
closely  for  the  different  depths  of  arch  and 
averaging  about  53  lb.  per  square  inch. 
From  these  tests  the  use  of  equation  1  with 
an  allowable  unit  stress  of  from  50  to  60 
lb.  per  square  inch  would  seem  to  be  justi- 
fied. Table  2  gives  safe  uniform  loads  for 
several  spans  and  depths,  figured  by  equa- 
tion 1,  with  /  =  60,  and  in  adjacent  col- 
umns are  given  the  safe  loads  from  the 
tables  of  the  National  Fire  Proofing  Com- 
pany. 

In  the  tests  made  no  concrete  was  placed 
on  top  of  the  arches.  If  one  or  two  inches 
of  concrete  were  used  on  top  of  the  tile,  as 
is  the  common  practice  in  construction, 
there  is  no  doubt  that  the  strength  of  the 
floor  would  be  considerably  increased.  On 
the  other  hand,  the  test  arches  were  rather 
carefully  made  and  would  certainly  average 
better  than  many  floors  laid  by  common 
labor  in  practice.  Tile  is  a  fragile  material. 
and  unless  extreme  care  is  exercised  by  the 
inspector,  cracked  and  broken  blocks  are 
liable  to  be  covered  up  in  the  work  and  not 
detected,  so  that  it  would  seem  advisable  in 
this  type  of  construction  to  use  a  liberal 
factor  of  safety. 

Comparison  of  Safe  Loads 

A  comparison  of  the  figures  in  Table  2  in- 
dicates that  the  safe  loads  given  by  the 
National    Fire    Proofing    Company's    table 


have  a  factor  of  safe- 
ty of  from  4.6  to 
5.9,  figured  on  the 
basis  of  the  ultimate 

strengths     shown     in 

these  tests  and  the  as- 
sumed distribution  of  the  concentrated  load 
to  two  rows  of  tile. 

It  will  be  noted  that  in  collecting  the  re- 
sults of  these  tests  no  distinction  has  been 
made  between  end  construction  arches  and 
combination;  that  is,  arches  with  side  con- 
struction keys  and  skewbacks.  These  tests 
indicate  that  one  type  is  as  strong  as  the 
other. 

Stresses  in  Tie  Rods 

In  the  arches  in  which  the  tie-rod  de- 
formations were  measured  only  two  rods 
were  used.  The  arches  were  all  of  four 
rows  and  the  rods  were  spaced  25%  in. 
apart,  thus  coming  in  the  mortar  joints  on 
either  side  of  the  two  middle  rows  of  tile. 
The  rods  were  %  in.  in  diameter  and  were 
made  long  enough  to  project  about  2  ft.  be- 
yond the  floorbeam  on  one  end.  A  piece  of 
gaspipe  about  18  in.  long  was  used  as  a 
washer  on  this  end  of  each  rod  to  transfer 
the  thrust,  as  shown  in  one  of  the  photo- 
graphs. Each  gaspipe  had  two  holes 
drilled  in  one  side  large  enough  to  admit 
the  points  of  the  strain  gage.  Thus  the 
elongations  of  the  rods  were  measured  di- 
rectly. 

For  these  tests  the  floorbeams  were  set 
on  other  steel  beams  so  that  they  would  be 
free  to  move  apart,  held  only  by  the  ten- 
sion in  the  rods  and  the  friction  on  the 
bearings.  The  resulting  tie-rod  stresses 
given  in  Table  1  are  the  sums  of  the 
stresses  in  the  two  rods,  or  the  total 
thrusts  of  the  arches.  As  in  the  arch  cal- 
culations previously  given,  the  thrusts  are 
assumed  to  be  due  to  only  two  rows  of  tile. 

Table  3  gives  the  measured  thrusts  per 
foot  of  width  at  the  ultimate  load  and  the 
corresponding  thrusts  computed  from  the 
bending  moments  by  dividing  by  %  of  the 
depth  as  the  effective  depth.  The  meas- 
ured thrusts  average  about  75  per  cent  of 
the  calculated  thrusts  figured  on  this  basis. 
The  difference  is  probably  due  to  bond  be- 


tween the  mortar  and  the  rods,  which 
causes  them  to  act  like  reinforcing  rods  in 
a  concrete  beam.  Several  authorities  rec- 
ommend the  use  of  an  effective  depth  2.4 
in.  less  than  the  depth  of  the  tile  in  all 
cases.  From  these  tests  this  amount  of  re- 
duction is  apparently  unwarranted,  and  an 
effective  depth  of  %  the  depth  of  the  tile 
would  seem  to  be  perfectly  safe.  More 
tests  along  this  line  are  greatly  needed. 

The  work  was  carried  on  during  the 
school  year  1911-12  by  R.  C.  Kempton  and 
H.  H.  Nussmeyer  and  during  the  school 
year  1913-14  by  H.  J.  Kohn  and  C.  F.  W. 
Schaufele.  The  tile  for  the  tests  was  fur- 
nished by  the  National  Fire  Proofing  Com- 
pany.   

Coating   for   Blueprint   Paper   Can    Be 
Produced  by  Simple  Method 

As  a  result  of  the  great  increase  in  price 
of  potassium-ferri-cyanide,  which  is  exten- 
sively used  as  a  coating  material  for  blue- 
print paper,  an  economical  method  of  pre- 
paring it  has  been  devised  by  the  Bureau 
of  Chemistry  of  the  U.  S.  Department  of 
Agriculture.  Before  the  beginning  of  the 
war  this  material  could  be  obtained  for 
55  cents  a  pound.  It  now  sells  for  $6  a 
pound,  and  it  is  exceedingly  difficult  to  ob- 
tain in  this  country  even  at  that  price. 

Potassium-ferri-cyanide  can  be  produced 
by  oxydizing  a  solution  of  potassium-ferro- 
cyanide  with  chlorine  gas.  At  the  same 
time  a  small  amount  of  potassium  chloride 
is  produced  which,  however,  does  not  inter- 
fere with  the  color  and  the  durability  of 
the  prints.  It  is  unnecessary,  therefore,  to 
separate  the  potassium  chloride  by  crystal- 
lizing the  potassium-ferri-cyanide  pro- 
vided that  the  latter  is  to  be  used  on  the 
spot  and  soon  after  it  is  prepared. 

A  simple  apparatus  has  been  devised  by 
the  Bureau  of  Chemistry  for  preparing 
potassium-ferri-cyanide  solution  in  thij 
way.  At  the  prevailing  prices  of  materials, 
the  solution  can  be  made  by  this  process 
at  the  cost  of  approximately  $2.80  per 
pound,  calculated  on  the  dry  salt  basis.  At 
the  prices  which  prevailed  before  the  war, 
which  may  be  regarded  as  normal,  the  cost 
would  be  approximately  35  cents  per  pound. 
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Short  Highway  Courses  Attract  Practical  Men 
and  Serve  Useful  Purpose 

Consensus  of   Opinion  of  Those   Holding  Courses  and  of  Those 
Who  Attended  Indicates  That  They  Make  for  Good  Road  Building 


BELIEVING  that  there  is  a  growing 
interest  in  the  short  courses  in  high- 
way engineering  being  offered  by  a  num- 
ber of  universities  this  journal  has  made 
inquiries  as  to  the  degree  of  usefulness 
they  had  attained.  The  consensus  of  opin- 
ion is  such  as  would  indicate  that  the 
courses  serve  a  very  useful  purpose,  that 
they  attract  all  classes  of  men  interested 
in  road  work — engineers,  contractors,  su- 
pervisors, material  men  and  even  the  gen- 
eral public — and  that  those  who  attend  feel 
that  the  time  they  have  devoted  to  them  has 
been  profitably  spent. 

Sessions  at  Local  Points 

The  course  at  the  University  of  Illinois 
attracted  and  held  the  attention  of  contrac- 
tors, who  continued  throughout  the  greater 
part  of  the  two  weeks.  County  superintend- 
ents of  highways  constituted  the  greater 
part  of  the  attendance,  but  there  were  many 
others  who  appreciated  the  opportunity  of 
getting  together  and  freshening  their 
knowledge  of  recent  methods.  F.  H.  Newell, 
head  of  the  department  of  civil  engineering, 
is  of  the  opinion  that  there  can  be  no  doubt 
that  the  courses  are  advantageous  and 
should  be  continued,  not  only  as  annual 
meetings,  but  with  intermediate  sessions  at 
local  points  or  correspondence  in  the  na- 
ture of  the  popular  correspondence  courses 
in  other  subjects. 

Ohio  State  University  held  no  short 
course  in  highway  engineering  during  the 
past  year,  due  to  an  oversight  in  making 
the  budget.  It  has  held  courses  in  the  past 
which,  according  to  E.  T.  Coddington,  act- 
ing dean  of  the  college  of  engineering, 
were  found  quite  satisfactory.  These 
courses  were  attended  by  all  types  of  men 
engaged  in  road  work,  the  contractors  and 
so-styled  practical  men  being  well  repre- 
sented. 

Courses  Appreciated 

Cornell  University  holds  a  one-week 
course.  This  year's  was  the  second.  On 
each  occasion  men  from  the  state  highway 
department,  contractors,  road  material  men, 
county  and  town  commissioners  and  state 
engineers  attended.  E.  E.  Haskell,  dean  of 
the  college  of  engineering,  is  of  the  opinion 
that  much  good  can  be  done  by  getting  all 
the  people  interested  together  at  least  once 
a  year  for  the  purpose  of  hearing  excellent 
papers  and  drawing  out  discussion,  on  im- 
portant matters.  Since  the  close  of  the 
.school  he  has  received  numerous  letters 
from  men  who  were  in  attendance,  express- 
ing their  appreciation  of  the  efforts  made 
and  hoping  they  would  continue. 

The  Maryland  Agricultural  College  has 
given  two  five-day  courses.  At  the  first 
those  in  attendance  represented  all  types, 
from  men  interested  in  roads  in  a  general 
way  to  those  actually  doing  road  work.  At 
the  second  there  was  a  material  change  in 
the  class,  there  being  a  large  proportion  of 
contractors  and  others  keenly  interested  in 
road  work.  As  far  as  its  power  of  attrac- 
tion for  road  superintendents  is  concerned 
the  course  has  not  been  a  success.  T.  H. 
Taliaferro,  professor  of  engineering,  be- 
lieves this  is  largely  due  to  the  diffkulty  of 


impressing  on  the  men  the  necessity  of 
getting  in  closer  touch  with  road  work. 
The  county  engineers  have  manifested  art 
interest  in  the  courses,  and  a  greater  num- 
ber of  them  attended  the  second  than  did 
the  first.  Professor  Taliaferro  is  of  the 
opinion  that  to  produce  the  best  results 
from  the  type  of  course  given  at  his  col- 
lege it  will  be  necessary  to  reduce  it  to  a 
lesser  number  of  days  and  make  it  much 
more  intensive  if  possible.  He  also  has  un- 
der consideration  the  question  of  giving 
short  courses  in  the  different  sections  of 
the  state  with  the  hope  of  increasing  the 
interest  in  them. 

The  University  of  Michigan  has  given  a 
one-week  short  course  for  the  past  two 
years.  At  the  first  the  attendance  was  be- 
tween 130  and  140  and,  at  the  second,  just 
over  200.  Every  man  in  attendance  was  di- 
rectly engaged  in  highway  engineering 
work.  No  attempt  was  made  to  secure  the 
attendance  of  men  who  were  interested  es- 
pecially in  city  paving,  and  no  lectures  have 
been  given  at  either  of  the  courses  by  any- 
one directly  or  indirectly  connected  with 
any  paving  company,  manufacturer  of  any 
materials,  or  the  manufacture  of  machinery. 

Friendly  Relations  Established 

Of  the  course  given  at  the  University  of 
Michigan,  Thomas  H.  Noble,  chairman  of 
the  Gross  He  (Mich.)  Road  Commission,  a 
body  appointed  by  the  township  board, 
which  serves  without  salary  and  pays  its 
own  expenses,  says,  in  part:  "The  school 
of  instruction  as  given  at  the  University  of 
Michigan  is  decidedly  popular  in  its  char- 
acter, conducted  by  Michigan  men  for  the 
benefit  of  Michigan  men  and  dealing  with 
Michigan  conditions.  The  embarrassment, 
which  often  prevents  free  and  open  discus- 
sion in  meetings  of  this  kind,  is  quickly  dis- 
sipated by  the  atmosphere  of  free-masonry 
which  is  encouraged  by  the  university,  with 
the  result  that  the  best  ideas  of  a  very 
earnest  and  hard-headed  body  of  road  build- 
ers are  exploited  for  the  benefit  of  all." 

Mr.  Noble  expressed  the  hope  that  the 
short  course  at  the  university  will  become 
a  permanent  institution.  "Although  still 
young  in  its  influence,"  he  declares,  "it  has 
already  been  the  means  of  establishing  con- 
fidential relations  between  the  university 
and  every  community  in  the  state  which  is 
interested  in  road  improvement." 

The  attendance  at  the  meetings  has  been 
liberal  and  characterized  by  enthusiasm  and 
earnestness  and  the  representation  from  re- 
mote sections  was  especially  notable. 
Friendly  relations  through  its  influence 
have  been  established  among  officials  in 
every  sphere  at  the  road  building  fraternity, 
which  have  stimulated  a  correspondence 
throughout  the  year  that  has  helped  to  solve 
many  important  problems. 

Subjects  Dealt  With  in  Courses 

The  courses  in  general  cover  a  wide  va- 
riety of  subjects.  Financing  is  dealt  with, 
as  are  road  economics,  maintenance  prob- 
lems, materials  in  the  respective  states  and 
in  general,  design,  preparation  of  plans, 
surveys,  drainage,  oiling,  surface  treat- 
ments, road  building  machinery  and  tools, 


and  many  other  subjects.  Among  the  speak- 
ers are  numbered  faculty  officers,  state  high- 
way officials,  manufacturers,  government 
road  engineers,  government  chemists  and 
others. 

Reconstruction  Needed  on 
New  York  Highway  Bridges 

At  Present  Rate  of  Construction  Many  Years 

Would  Be  Required  to  Bring  Them  Up 

to  15-Ton  Standard 

THE  marked  increase  in  the  weight  of 
the  individual  loads  passing  over  New 
York  state  highway  bridges  during  the 
past  15  years  has  by  far  outstripped  the 
provisions  made  to  accommodate  it.  As 
noted  on  page  742  of  the  December  11, 
1915,  issue  of  the  Engineering  Record,  less 
than  one-third  of  the  total  number  of  high- 
way bridges  in  the  state  are  capable  of 
sustaining  a  load  of  more  than  8  tons.  The 
reconstruction  necessary  to  bring  them  up 
to  the  15-ton  standard  required  by  present- 
day  conditions  would  cost  $30,000,000,  ac- 
cording to  data  furnished  by  George  A. 
Ricker,  formerly  first  deputy  commissioner 
of  highways  of  the  state.  At  the  rate  of 
construction  during  the  years  from  1911 
to  1914  it  would  take  from  17  to  74  years  to 
attain  that  end. 

Legislation  Committee 

The  legislation  committee  to  investigate 
highway  bridge  conditions,  the  appointment 
of  which  was  noted  in  the  previous  article 
mentioned  above,  has  collected  much  val- 
uable information  relating  to  bridge  and 
highway  work,  through  correspondence 
conducted  by  its  secretary,  and  has  com- 
piled data  in  regard  to  the  bridge  and 
highway  laws  of  nineteen  other  states 
where  the  improvement  of  roads  has  been  in 
progress  for  a  number  of  years.  Charles 
0.  Pratt,  chairman  of  the  committee,  has 
made  a  500-mile  inspection  trip  over  a  route 
that  was  selected  as  being  typical  of  the 
same  number  of  miles  in  any  other  part  of 
the  state.  Two  hundred  and  eighteen 
bridges  were  examined  and  reported  upon. 
The  findings  substantiate  the  original  con- 
clusions in  regard  to  the  general  conditions 
of  New  York  State's  highway  bridges,  and 
urge  the  need  of  new  legislation  at  an  early 
date  to  make  possible  the  standardization 
of  such  construction. 

At  present  there  is  no  guarantee  of  se- 
curity to  the  traveling  public  because  of  the 
absence  of  any  general  competent  super- 
vision. That  the  matter  is  of  great  im- 
portance is  made  evident  by  the  constantly 
increasing  number  of  claims  against  the 
state  for  damages  in  connection  with  the 
failure  of  bridges.  There  are  now  before 
the  Court  of  Claims  more  than  100  cases 
involving  an  aggregate  sum  of  $1,000,000. 
The  failure  of  one  bridge  alone  when  a 
motor  bus  dropped  through  into  a  canal 
and  23  persons  were  injured  has  resulted  in 
claims  for  nearly  $200,000. 


State     Universities     Add     Courses     in 
Lumber  Study  to  Their  Curriculum 

Twelve  State  Universities  have  in  the 
past  year  added  college  courses  in  lumber 
and  its  uses  to  their  college  curriculums. 
These  schools  are  Syracuse  University,  and 
the  following  state  universities:  Maine, 
Wisconsin,  Minnesota,  Idaho,  Washington, 
Oregon,  California,  Colorado,  Georgia, 
Iowa,  Pennsylvania  and  Massachusetts. 
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Work  Already  Done  to  Adapt  New  York  Highway  Bridges  to 

Present-Day  Demands 


OLD  BRIDGE 
OVER  NORMAN'S 
KILL  AT  NOK- 
MANSVILLE 


NEW  STRU  C  - 
TURE  BUILT  TO 
REPLACE  OLD 
NORMANSVILLK 
BRIDGE 
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Letters  to  the  Editor 

comment  on  matters  of  interest  to  engineers  and  contractors  will  be  welcomed 


Shall  the  American  Society  of  Civil 
Engineers  Move  Its  Head- 
quarters? 

Sir:  Article  1,  Section  3  of  the  constitu- 
tion of  the  American  Society  of  Civil  En- 
gineers says:  "Its  objects  shall  be  the  ad- 
vancement of  engineering  knowledge  and 
the  maintenance  of  a  high  professional 
standard  among  its  members." 

Article  6,  Section  2,  states,  among  other 
things :  "The  board  of  direction  shaM  man- 
age the  affairs  of  the  society,  in  conformity 
to  the  laws  under  which  the  society  is  or- 
ganized and  the  provisions  of  the  constitu- 
tion. It  shall  direct  the  investment  and  care 
of  the  funds  of  the  society,  make  appropria- 
tions for  specific  purposes  *  *  *  and 
generally  direct  its  business."  (The  italics 
are  my  own.) 

In  view  of  the  fact  that  probably  not  more 
than  2  per  cent  of  the  membership  of  nearly 
8,000  care,  particularly,  where  or  how  the 
society  is  housed,  provided  it  accomplishes 
the  purposes  set  forth  in  Article  1,  Section 
3,  of  its  constitution,  and  the  further  fact 
that  probably  not  to  exceed  20  per  cent  of 
the  membership  have  ever  seen,  or  expect 
to  see,  the  society  headquarters,  would  it 
not  be  better  to  cease  this  unseemly  con- 
troversy which,  to  a  great  majority  of  the 
membership,  seems  purely  academic,  and 
which  bids  fair  to  become  the  subject  of 
heated  contention,  and  place  the  whole  mat- 
ter where  it  properly  and  legally  belongs — 
in  the  hands  of  the  board  of  direction? 

W.  G.  Stone. 

Utica,  N.  Y. 


SiK:  With  reference  to  the  proposed  re- 
moval of  the  headquarters  of  the  American 
Society  of  Civil  Engineers  to  the  Engineer- 
ing Building  on  Thirty-ninth  Street,  I  beg 
leave  to  say  that  I  am  heartily  in  favor  of 
the  project. 

My  reason  is  that  I  believe  in  the  fullest 
possible  co-operation  between  engineers  of 
all  classes  and  in  maintaining  the  closest 
possible  touch  between  them.  We  form  one 
profession  and  in  order  to  have  the  greatest 
influence  in  affairs  we  should  be  recognized 
as  one  profession,  and  we  should  pull  to- 
gether and  co-operate  as  far  as  possible. 
There  is  no  doubt  in  my  mind  that  these 
results  can  be  better  secured  if  the  four  na- 
tional engineering  societies  are  housed  to- 
gether in  one  building,  in  which  other  so- 
cieties may  also  be  accommodated,  and 
which  will  be  recognized  as  the  engineering 
headquarters  of  this  country.  Not  only  will 
this  plan  secure  a  better  and  more  economi- 
cal utilization  of  rooms  not  often  needed  by 
one  society,  but  it  will  bring  about  large 
savings  in  the  conduct  of  the  library,  and 
increase  its  scope,  avoiding  duplication  and 
making  it  the  great  engineering  library  of 
the  country,  if  not  of  the  world.  I  believe 
also  that  the  dignity  and  standing  of  the 
engineering  profession  as  a  whole  will  be 
increased  if  there  is  one  engineering  build- 
ing which  can  be  pointed  to  as  the  center 
and  headquarters  of  the  entire  engineering 
profession.  Moreover,  the  location  on 
Thirty-ninth  Street  is  more  convenient  from 


a  business  and  transportation  point  of  view 
than  our  present  location. 

I  can  see  no  disadvantages  in  the  plan 
sufficient  to  offset  these  advantages,  and  in 
fact  I  can  see  no  disadvantages  whatever. 
The  American  Society  of  Civil  Engineers 
would  not  give  up  any  of  its  independence 
of  action  or  of  administration,  but  would 
simply  be  in  a  position  where  it  would  be 
easier  to  act  together  with  the  other  soci- 
eties and  where  members  of  our  society 
would  be  more  apt  to  meet  members  of  the 
other  societies.  The  plan  would,  therefore, 
help  to  extend  acquaintance  and  promote 
co-operation. 

Cambridge,  Mass.  Geo.  F.  Swain. 


How     the     Lackawanna     Water- 
proofed Its  New  Viaducts 

Sir  :  My  attention  has  been  called  to  the 
fact  that  misleading,  or  at  least  incomplete, 
statements  of  the  facts  with  reference  to 
the  method  of  waterproofing  the  Martins 
Creek  and  Tunkhannock  viaducts,  on  the 
new  line  which  the  Lackawanna  just  built 
west  of  Scranton,  have  been  made  by  a  firm 
advertising  its  waterproofing  materials. 
Since  the  writer's  name  has  been  used  in 
connection  with  some  of  these  advertise- 
ments, and  wholly  without  authority  being 
given  to  the  advertiser,  he  feels  that  it  is 
essential  at  this  time  to  make  a  short  and 
concise  statement  of  the  facts,  so  that  there 
need  be  no  further  misunderstanding  as  to 


divided  into  three  parts  by  four  transverse 
expansion  joints,  two  adjacent  to  each  pier 
and  one  at  each  of  the  quarter  points  of  the 
span.  The  floor  is  drained  by  down  spouts 
through  all  spandrel  walls,  excepting  those 
at  the  two  intermediate  expansion  joints, 
and  the  drainage  is  discharged  into  the 
openings  between  the  two  ribs  of  the  main 
arch.  The  drainage  is  prevented  from  flow- 
ing over  the  expansion  joints  by  dikes  built 
across  the  floor. 

The  waterproofing  proper  was  done  by 
using  three  plies  of  Minwax  saturated  cot- 
ton fabric  laid  in  Minwax  hard  water- 
proofing. The  concrete  was  first  mopped 
with  the  Minwax  hard  waterproofing,  ap- 
plied hot.  The  three  layers  of  cloth  were 
then  laid  in  the  usual  manner,  each  layer 
being  mopped  before  the  application  of  the 
succeeding  layer.  This  waterproofing  was 
carried  up  the  sides  of  the  parapet  wall  to 
the  top  of  the  ties  and  directly  across  all 
expansion  joints,  so  that  the  waterproofing 
was  in  reality  continuous  from  one  end  of 
the  bridge  to  the  other.  At  the  expansion 
joints  one  additional  layer  of  the  saturated 
fabric  was  laid  across  and  folded  in  the  ex- 
pansion joint  beneath  a  copper  flashing, 
similarly  laid,  over  which  the  three  layers  of 
waterproofing  were  placed.  A  fold  was  pro- 
vided in  the  waterproofing  at  the  joints  to 
provide  for  expansion,  and  the  entire  joint 
filled  with  the  Minwax  hard  waterproofing, 
poured  hot.  Detail  of  this  expansion  joint 
is  illustrated  on  the  accompanying  sketch. 

As  a  protection  to  the  waterproofing,  the 
Johns-Manville  asphaltic  mastic,  mixed  with 
torpedo-washed  gravel,  was  applied  hot  in 
2%-in.  layers  over  the  entire  area  of  the 
waterproofing.  In  order  to  avoid  injury  to 
the  waterproofing  by  the  hot  mastic  one  ply 
of  Johns-Manville  asbestos  felt  was  first 
laid  over  the  entire  area  of  the  waterproof- 
ing.   An  opening  was  left  in  the  mastic  di- 
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expansion  joint  details  for  lackawanna  railroad's  concrete  viaducts 


the  kind  of  materials  used  or  how  the  work 
was  done. 

Both  the  structures  above  referred  to 
were  treated  alike,  the  same  waterproofing 
materials  being  used  in  each  case.  The 
only  material  difference  is  the  fact  that  the 
Martins  Creek  structure  is  a  three-track 
viaduct,  with  two  separate  lines  of  drain 
pipes  in  the  floor  system,  while  the  Tunk- 
hannock is  a  two-track  structure,  with  but 
one  line  of  drain  pipes. 

The  floor  system  over  each  main  arch  is 


rectly  over  the  center  of  each  expansion 
joint.  This  opening  was  filled  with  the  Min- 
wax hard  waterproofing  compound.  The 
Johns-Manville  asphaltic  mastic  was  used 
for  protection  in  preference  to  brick  or  con- 
crete, since  our  experience  elsewhere  with 
this  mastic,  under  ballast,  indicates  that  it 
does  not  crack  and  in  reality  forms  a  sec- 
ondary waterproofing  surface  on  which  the 
drainage  readily  passes  to  the  down  spouts. 

G.  J.  Ray, 
Chief  Engineer  D.  L.  &  W.  R.  R. 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  mv^t  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


fudging  Tool  for  Concrete  Roads 
Easily  Made  on  Job 

AN  EDGING  tool  to  give  a  3-in.  circle 
on  a  concrete  road  is  hard  to  find  in  a 
store.  Samuel  Hobbs,  field  engineer  of  the 
Massachusetts  Highway  Commission,  in  a 
paper  presented  at  the  March  convention  of 
that  commission,  described  a  method  of 
making  one  which  could  be  easily  followed 
by  the  average  job  blacksmith. 

A  12  X  7-in.  piece  of  sheet  iron  should  be 
heated,  and  one  edge  rolled  to  a  3-in.  quar- 
ter circle  over  a  wooden  form.  The  metal 
should  be  clamped  in  this  shape  until 
cooled.  A  handle  may  be  attached  to  the 
upper  side,  and  the  edge  which  is  to  touch 
the  side  form  may  be  ground  thin  on  an 
emery  wheel. 


Handy  Forms  for  Balustrade 

FORMS  fitted  together  so  as  to  stand  un- 
der the  pressure  of  the  concrete  with- 
out much  nailing,  and  which  were  there- 
fore easy  to  remove  and  re-erect,  were  used 
in  making  the  balustrades  on  the  Olympic 
Island  bridge  at  Toronto,  described  by  L. 
M.  Edwards  on  page  547  of  the  Engineer- 
ing Record  for  April  22,  1916.  The  side 
pieces  were  held  apart  by  blocks  at  the  top 


BALUSTRAUE   KIJRMS    NEEIJ    LITTLE    NAILING 

and  bottom  and  by  two  other  blocks  in  the 
center  with  a  wedge  between  them.  After 
the  concrete  had  been  poured  and  one  side 
form  removed,  these  blocks  and  wedges 
could  be  quickly  taken  out,  releasing  the 
whole  form. 


Home-Made    Machine    Sets    Con- 
crete Curbing  in  Soft  Ground 

By  RICHARD  R.  BRADBURY 

East  Pleasantville,  N.  Y. 

THE  wide-tired  traveler  shown  in  the 
accompanying  photograph  was  made  on 
the  job  to  place  more  than  20,000  lin.  ft.  of 
concrete  curbing  on  ground,  much  of  which 
was  too  soft  for  loaded  wagons,  in  the  park 


position  to  set  six  more  lengths.  It  was 
guided  when  moving  by  two  men  at  the 
wagon  tongue. 

The  gang  employed  in  setting  curb  with 
this  machine  was  usually  made  up  of  one 
carpenter  foreman,  one  hoist  runner  and 
two  laborers.  They  averaged  about  150  lin. 
ft.  of  curb  in  an  8-hr.  day.  The  dam  is  be- 
ing built  by  H.  S.  Kerbaugh  &  Company, 
Inc.,  for  the  Board  of  Water  Supply. 


HUML-MADE    WHEELS    WITH    14-IN.    TIRES    USED    ON    DERRICK  THAT  SET  CONCRETE  CURB  IN  1300-POUND 

SECTION  OVER  25  ACRES  OF  SOFT  GROUND 


below  the  Kensico  Dam  of  the  Catskill 
Water  Supply  near  New  York  City. 

This  curbing  was  cast  in  short  lengths  in 
the  same  yard  with  the  concrete  blocks  for 
the  dam,  and  was  all  set  by  the  small  der- 
rick. The  area  over  which  the  work  was 
distributed  was  about  25  acres,  part  of 
which  was  readily  accessible  to  wagons  and 
over  the  rest  of  which  the  ground  was  often 
too  soft  for  teaming.  The  sections  of  curb- 
ing averaged  about  6  ft.  in.  length  and 
weighed  about  1300  lb.  apiece,  so  that  a 
large  derrick  was  not  needed.  The  machine 
was  built  of  such  material  as  was  on  hand, 
however,  and  was  heavier  than  necessary, 
being  able  to  handle  9  tons. 

The  stiffleg  derrick  was  built  of  10  x  10- 
in.  timbers  with  a  9-ft.  mast  and  25-ft. 
boom.  The  hoist  was  double-drum,  driven 
by  a  15-hp.  electric  motor.  No  swinging 
gear  was  used,  the  boom  being  swung  with 
a  tag  line.  Derrick  and  hoist  were  mounted 
on  a  wagon  frame  which  was  originally 
fitted  with  ordinary  wide-tired  wagon 
wheels.  These  did  not  prevent  the  machine 
miring  and  were  changed  for  solid  wooden 
wheels  with   iron  tires  about  14  in.  wide. 

The  sections  of  curbing  were  hauled  from 
the  block  yard  in  wagons  and  unloaded  in 
small  storage  piles  as  near  the  derrick  as 
practicable.  From  these  small  piles  they 
were  snaked  by  the  derrick  as  needed  for 
distances  of  300  ft.  or  more.  The  derrick 
could  set  about  six  lengths  of  curbing  with- 
out moving.  It  then  pulled  itself  forward 
by  a  line  anchored  ahead  until  it  was  in 


Pipe  Lengths  on  Light  Bents  Hold 
Mains  Down  During  Tests 

WATER  mains  under  test  have  to  be 
kept  from  pulling  apart  longitudinally, 
rising  vertically  and  creeping  sidewise.  The 
longitudinal  movement  is  prevented  by  the 


Cross-Section 


Plan  of  Template 
weight  of  pipes  holds  main  down 
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same  bracing  that  holds  the  cap  on.  Side- 
wise  movement  can  be  easily  prevented  by 
blocking  and  wedging  the  pipe  in  between 
the  opposite  banks,  which  are  usually  quite 
close. 

To  prevent  the  vertical  movement  some 
contractors  backfill  high  over  the  normal 
top  of  the  trench.  This  method  does  not 
serve  well  if  the  test  pressure  is  high,  and, 
in  any  case,  is  wasteful,  as  the  trench 
usually  has  to  be  re-excavated  for  quite  a 
length  to  permit  the  removal  of  the  cap  and 
the  continuance  of  the  line.  Another  way 
is  to  load  extra  pipe  lengths  on  the  main 
under  test,  using  supports  erected  accord- 
ing to  the  individual  judgment  of  the 
handy-man  or  calker  who  happens  to  be  do- 
ing the  work. 

A  systematizing  of  the  latter  method — 
or  an  adaptation  of  the  two  if  the  test  pres- 
sure is  especially  high — will  save  the  water 
main  contractor  money  if  there  are  suffi- 
cient test  sections  on  his  job  to  warrant  it. 

A  supporting  platform  can  be  made  by 
sawing  two  4  x  12-in.  planks  as  templates, 
cross-connecting  them  securely  and  nailing 
a  2  X  12-in.  plank  on  them.  Two  of  these 
platforms  should  be  provided,  one  for  each 
end  of  the  pipe.  If  it  is  intended  to  leave 
the  main  under  test  uncovered  for  more 
than  one  length,  enough  should  be  provided 
to  carrv  back  as  far  as  the  main  has  a  tend- 


the  pipes  that  can  find  a  place  on  the  skids, 
dirt  to  the  amount  required  to  overcome 
the  tendency  can  be  shoveled  on  it.  This 
will  occur  only  under  a  very  heavy  test 
pressure. 

The  advantage  of  this  method  lies  in  the 
fact  that  the  greater  part  of  the  work  is 
done  at  one  time  and  not  repeated.  Once 
the  templates  and  bents  are  built  it  is 
simply  a  case  of  blocking  to  suit.  The 
method  is  reduced  to  a  rule-of-thumb  proc- 
ess. The  units  will  be  light  enough  to  be 
handled  and  hauled  from  point  to  point 
without  difficulty,  and  there  need  be  no  tim- 
ber butchering.  Another  advantage  is  that 
the  contractor  need  not  waste  labor  placing 
a  weight  that  is  more  than  is  required.  He 
can  roll  on  such  pipe  as  he  thinks  are  neces- 
sary. A  water  main,  under  test,  does  not 
jump  suddenly  out  of  a  trench.  It  slides 
up  slowly.  If  the  man  observing  notices  a 
tendency  to  do  so  he  can  have  more  weight 
roiled  on  as  needed. 


Steam    Rollers    Travel    Slowly — 
Motor  Truck  Will  Hasten  Trip 

STEAM  rollers  are  slow  travelers.  On 
road  work  much  time  has  been  wasted 
and  the  work  delayed  while  the  roller  was 
journeying  from  one  distant  point  to  an- 
other.    The  Kelly-Springfteld  Steam  Roller 


HAUUNG      STEAM      ROLLERS      BY      MOTOR     TRUCK    QUICKER   THAN    RUNNING   THEM    BY   OWN    POWER 


ency  to  rise.  Light  bents  should  be  con- 
structed sufficiently  strong  to  sustain  the 
load  that  may  be  put  upon  them,  and  of  a 
height  determined  by  the  average  depth  of 
trench. 

The  templates  should  be  set  down  on  the 
main  and  the  bents  placed  on  them  and 
secured  by  plank  straps  lightly  spiked. 
Squared  timbers  are  then  laid  on  top  of  the 
bents  parallel  to  the  trench,  and  skids  rest- 
ing on  the  bank  on  each  side  placed  on  the 
timbers.  Extra  pipes  can  then  be  rolled 
onto  the  skids,  using  as  many  as  are  needed 
to  obtain  the  desired  weight,  and  wedged 
in  place.  The  whole  weight  does  not  need 
neces-sarily  to  rest  direcHy  on  the  pipe — in 
fact,  it  is  desirable  that  it  should  not.  It 
should  re.st  mainly  on  the  banks,  but  the 
bents  should  be  fitted  in  so  snugly  that  to 
rise  at  all  under  the  pressure  the  main 
would  have  to  lift  the  entire  weight.  In  the 
case  of  an  exceptional  trench  depth  the 
height  of  the  tops  of  the  bents  could  be 
adjusted  to  suit  by  blocking  up.  If  when 
actually  under  pressure  the  main  shows  a 
tendency  to  rise  despite  the  weight  of  all 


Company  hauls  rollers  from  the  plant  to  the 
railroad  yards  for  shipment  on  a  3y2-ton 
Kelly-Springfield  motor  truck,  having  found 
this  a  much  quicker  way  than  to  drive  the 
roller  under  its  own  power.  This  method 
could  be  followed  to  advantage  by  road 
contractors  if  the  distance  is  great  enough 
to  justify  it. 

Loading  a  steam  roller  on  to  a  motor 
truck  on  the  job,  however,  is  a  more  dif- 
ficult matter  than  it  is  to  load  it  at  the  shop, 
but  the  difficulty  can  be  easily  overcome. 
Most  platform  trucks  are  equipped  with 
winches,  either  motor-operated  or  hand- 
operated.  One  way  to  get  the  roller  up 
would  be  to  place  inclined  skids  at  the  tail 
of  the  truck,  and  draw  the  roller  up  with 
the  winch.  Another  method  would  be  to 
run  the  roller  up  on  the  bank — which  is 
quite  frequently  a  feature  of  the  general 
run  of  country  roads — under  its  own  power 
and  drive  it  along,  laying  down  planks  to 
facilitate  its  journey  over  the  soft  ground 
to  a  point  where  the  bank  is  somewhat 
higher  than  the  truck  platform.  Skids  could 
then  be  laid  down  over  the  intervening  gap 


and  the  roller  easily  placed  on  the  truck. 
These  are  but  two  suggestions.  Confronted 
with  the  task  of  doing  such  a  job  the  aver- 
age truckman  would  quickly  devise  a  good 
method. 


Tilting    Platform    Puts    Material 
Into  Elevated  Bins 

FOR  GETTING  material  into  an  elevated 
storage  bin  the  contractor  for  the  new 
Plankington  Hotel,  Milwaukee,  is  using  a 
simple   home-made   platform   which,    when 
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SUPPORTS  FOLD  TO  VERTICAL  POSITION 

elevated,  dumps  automatically  into  the  bins. 
After  the  dump  wagons  have  driven  over 
the  platform  and  dumped  their  loads,  cables 
from  a  hoisting  engine  are  attached  to  each 
end  and  the  skip  raised  until  the  side  near- 
est the  bins  strikes  the  overhead  hoisting 
frame  which  extend  at  an  angle  of  45  deg. 
This  frame  is  hinged  at  its  lower  side  to 
the  bins.  As  the  platform  strikes  the  frame 
both  move  to  a  vertical  position,  discharg- 
ing the  material  into  the  bins.  The  William 
J.  Hoy  Company  is  contractor  for  the  hotel. 


Lumber  Exhibit  Sent  to  Paris 

As  a  means  of  attracting  trade  in  the 
era  of  reconstruction  after  the  war,  tim- 
ber models  of  buildings  which  can  be  built 
advantageously  with  wood  have  already 
been  shipped  to  Paris,  for  exhibition,  by 
the  Southern  Pine  Association.  This  group 
of  miniature  buildings  was  prepared  by  the 
National  Lumber  Manufacturers'  Associa- 
tion in  Chicago.  It  includes  cross-section 
models  of  a  mill-constructed  building,  house, 
barn,  silo,  and  small  farm  buildings. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Fire  Jumps  1800  Ft.  Across 
Low  Lands  at  Nashville 

Sixty-six-Mile  Gale  Spreads  Flames  with  Re- 
markable Rapidity  Due  to  Shingle  Roofs — 
Nearly   650   Buildings   Destroyed 

The  fire  which  recently  destroyed  a  large 
part  of  the  residential  district  of  Nashville, 
Tenn.,  as  noted  in  last  week's  issue,  was  re- 
markable for  the  rapidity  with  which  it 
spread,  as  well  as  the  shape  of  the  area  cov- 
ered. The  flames,  which  started  in  a  group  of 
small  frame  houses,  the  location  of  which  is 
shown  on  the  map,  were  whipped  into  a  roar- 
ing conflagration  by  a  66-mile  northwest  gale. 
Burning  shingles  were  carried  1800  ft.  across 


the  issue  of  April  22,  was  $1,500,000.  The  re- 
construction of  small  residences  has  already 
been  started. 

This  information  was  furnished  by  Robert 
H.  McNeilly,  assistant  professor  of  civil  en- 
gineering at   Vanderbilt  University. 


Side  Track  Bankhead  Road  Bill 

The  Bankhead  good  roads  bill,  which  was  re- 
cently under  consideration  in  the  U.  S.  Senate, 
and  provided  for  the  appropriation  of  $75,- 
000,000  to  be  used  for  road  building,  with  an 
equal  amount  contributed  by  the  states,  was 
Anally  put  aside  April  21,  without  reaching  a 
vote.  Under  the  recently  adopted  legislative 
program,  the  measure  will  be  displaced  by  the 


Seattle's  New  Port  Improve- 
ments Overtaxed 

Facilities  Considered  a   White  Elephant  Last 

Year  Are  Now  Used  to  Capacity — War 

Business  with  Russia  the  Cause 

(Editorial  Correspondence) 

Some  of  the  commerce  which  has  been  kept 
off  the  Atlantic  by  war  conditions  has  reached 
a  destination  in  the  Eastern  Hemisphere  by 
traveling  west.  Seattle  has  advanced  in  a 
few  months  to  a  much  more  important  distrib- 
uting point  than  ever  before.  The  total  value 
of  exports  consigned  to  Russia  and  trans- 
shipped from   Puget   Sound   in   January  was 


INDICATING  THE  POINT  WHERE  THE  FIRE  STARTED  AND  THE  THREE  SECTIONS  OVER  WHICH   THE    FIRE    SPREAD. 

BETWEEN    POINTS    1    AND   2   OVER   WHICH    BURNING  SHINGLES  WERE  BLOWN 


NOTE    THE    LONG    DISTANCE 


an  unoccupied  area,  frequently  flooded  by  the 
waters  of  the  Cumberland  River,  near  the 
tracks  of  the  Louisville  &  Nashville  Railroad, 
to  point  2  on  the  diagram.  A  path  1250  ft. 
wide  and  2Vt  miles  long  was  burned  through 
this  second  district,  the  most  valuable  residence 
section.  The  fire  at  the  third  point  was  caused 
by  shingles  blown  in  that  direction  when  the 
wind  changed. 

Well  Equipped  to  Fight  Fire 

The  velocity  of  the  wind  at  10.30  a.  m.  on 
March  22,  the  day  on  which  the  fire  started, 
was  66  miles  per  hour,  from  the  northwest. 
The  lowest  velocity  during  the  fire  was  44 
miles.  Despite  the  fact  that  no  rain  had  fallen 
for  several  days,  the  fire  in  the  first  district 
was  easily  confined  to  about  33  small  houses 
because  the  facilities  for  fire  fighting  were 
excellent.  The  water  pressure  was  94  lb. 
per  square  inch. 

When  the  fire  spread  to  the  second  district, 
which  is  heavily  outlined  on  the  map,  the  fire 
department  abandoned  all  hope  of  doing  more 
than  confining  the  blaze  to  a  narrow  path, 
and  that  they  did  this  successfully  is  shown 
by  the  outline  of  the  burned  area. 

Flames  Spread  Rapidly 

Approximately  648  buildings  were  destroyed, 
of  which  229  were  servant  houses,  garages 
and  stables  of  frame  construction,  and  419 
were  stores,  churches,  schools  and  dwellings, 
of  which  159  were  of  frame  construction  with 
shingle  roofs,  180  were  frame  construction 
with  fire-resisting  roofs,  one  was  brick  with 
shingle  roof  and  79  were  brick  with  fire-resist- 
ing  roofs.     The   estimated   loss,   as   noted   in 


rural  credit  bill  and  it  is  believed  that  there 
will  be  no  roads  legislation  this  session. 


Engineer  Urges  Creation  of  New 
Government  Department 

In  a  recent  address  before  the  Engineers' 
Society  of  Western  Pennsylvania,  at  Pitts- 
burgh, Isham  Randolph,  consulting  engineer, 
of  Chicago,  dwelt  upon  the  desirability  of 
creating  a  new  department  of  the  government 
to  have  charge  of  all  the  public  -works  other 
than  those  of  a  military  nature.  He  pointed 
out  that  at  present  the  government  public 
works,  other  than  those  of  fortifications,  are 
divided  among  four  departments,  causing  a 
loss  of  eflBciency  and  economy. 

Mr.  Randolph  stated  that  the  time  is  at  hand 
when  the  full  services  of  every  army  officer 
are  needed  for  national  defense  work  and  that 
the  other  works,  such  as  improvements  of 
rivers  and  harbors,  should  be  undertaken  by 
civilians  who  could  devote  all  of  their  time 
without  danger  of  being  transferred  fre- 
quently. 


Los  Angeles  Incinerator  Damaged 

It  has  been  reported  that  an  explosion  at 
the  operating  plant  of  the  municipal  refuse 
incinerator  at  Los  Angeles  did  damage  amount- 
ing to  $250,000. 


May  Rebuild  Dam  at  San  Diego 

A  survey  has  been  made  by  the  San  Diego 
(Cal.)  engineers  located  at  the  dam  at  Lower 
Otay,  with  a  view  to  the  reconstruction  of 
that  structure. 


about  $2,000,000.  In  February  this  suddenly 
increased  to  $12,000,000.  Several  lines  of  Jap- 
anese steamers  have  pressed  into  this  service 
every  available  vessel,  and  these,  together  with 
steamers  of  Russian,  American  and  British 
registry,  the  tonnages  under  each  flag  varying 
in  the  order  of  listing,  are  now  making  rush 
trips  to  deliver  freight  as  speedily  as  pos- 
sible to  the  Siberian  railroad  terminal  and 
to   Oriental  ports  generally. 

Smith  Cove  Dock  Crowded 

When  the  Smith  cove  dock,  which  is  1710 
ft.  long,  300  ft.  wide,  and  has  2%  miles  of 
railroad  trackage,  was  completed  by  the  Seattle 
Port  Commission  last  year,  there  were  those 
who  referred  to  it  as  a  white  elephant.  It  is 
significant  that  this  dock  has  recently  turned 
away  business.  The  same  condition  has,  in 
general,  obtained  all  along  the  Seattle  water- 
front. 

Moreover,  though  the  proposition  to  con- 
struct a  municipal  belt-line  railway  did  not 
receive  the  necessary  two-thirds  vote  at  the 
recent    election,    it    did    receive    a    majority. 

Other  Activities 

In  addition  to  heavy  overseas  traflic,  three 
other  elements  are  contributing  to  Seattle's 
waterfront  activity — Alaska  copper,  ship- 
building and  lumber.  In  1914  copper  to  the 
value  of  almost  $3,000,000  came  from  Alaska 
to  Puget  Sound  ports.  In  1915  this  business 
increased  at  one  bound  to  more  than  $12,000,- 
000,  and  this  year  it  is  confidently  expected 
that  the  value  of  copper  shipped  from  Alaskan 
mines  will  be  $25,000,000,  more  than  double 
the  value  of  the  amount  shipped  the  previous 
year. 
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The  shipbuilding  industry  has  experienced  a 
great  boom.  The  Seattle  Drydock  &  Construc- 
tion Company  has  under  way  three  large  ocean 
steamers  and  it  is  reported  that  two  newly 
organized  Seattle  firms  have  contracts  for  six 
more. 

The  lumber  industry  is  to  a  certain  extent 
as  much  of  an  index  of  local  conditions  in  the 
Northwest  as  the  steel  market  is  of  conditions 
in  Eastern  manufacturing  centers.  The  ex- 
tremely dull  times  of  a  few  months  ago  are 
past,  many  of  the  lumber  camps  are  active 
and  more  are  rapidly  opening  up. 

In  short,  the  chief  problem  the  Puget  Sound 
district  now  faces  is  entirely  opposite  to  that 


To  Gather  More  Data  on  Los  An- 
geles Sewage  Problems 

The  board  of  supervisors  of  Los  Angles 
county  has  decided  to  retain  the  commission  of 
sanitary  engineers  for  another  two  months  and 
to  instruct  them  to  compile  the  following  addi- 
tional data:  What  deg:ree  of  purification  of 
sewage  is  necessary  before  the  effluent  can 
be  used  upon  land  for  irrigation,  without  be- 
ing a  nuisance  or  a  danger  to  health;  how 
much  purification  is  necessary  before  the  sew- 
age can  be  discharged  into  the  ocean  without 
damage  or  danger,  and  just  what  degree  of 
success  has  been  attained  in  these  two  methods 


are  to  be  elevated  from  the  junction  with  the 
main  line  westward  to  Ridge  Street,  and  on 
this  line  a  subway  will  be  provided  at  Fre- 
mont Avenue. 

The  yard  at  Main  Street  is  to  be  depressed, 
and  a  viaduct  will  carry  the  street  over  the 
depressed  tracks.  The  lowering  of  these  tracks 
and  the  building  of  the  viaduct  over  them  will 
necessitate  the  construction  of  a  new  bridge 
over  the  river  or  a  change  in  the  grade  of  the 
old  bridge.  The  city  has  the  option  of  building 
a  new  bridge  or  changing  the  old  one. 

The  order  provides  that  the  work  be  started 
on  or  before  July  1,  1917,  and  be  completed 
by  December  31,  1919.     The  entire  cost  will  be 
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Views  of  Burned  Parts  of 
Nashville 

UPPER  LEFT — WOODLAND  STREET  PRES- 
BYTERIAN CHURCH.  UPPER  RIGHT — THE 
RUINS  AT  SIXTH  AND  RUSSELL  STREETS. 
LOWER  LEFT— WHAT  REMAINS  OF  THE 
WARNER  PUBLIC  SCHOOL.  LOWER  RIGHT 
— THE  HOME  OF  THE  LITTLE  SISTERS  OF 
THE  POOR  WAS  WRECKED.  IN  ALL,  648 
BUILDINGS  WERE  DESTROYED  BY  THIS 
REMARKABLY  RAPID  FIRE 


of  a  year  ago.  Then,  depression  reigned  and 
engineering  developments,  such  as  they  were, 
were  made  in  the  face  of  conditions.  Now, 
everything  invites  expansion,  and  the  main 
question  is  as  to  the  magnitude  of  the  improve- 
ments which  will  be  justified  by  the  percentage 
of  the  enlarged  trade  which  will  be  retained 
after  conditions  on  the  Atlantic  are  normal. 


New  York  City's  Bridge  Depart- 
ment Bill  Passed 

The  passage  of  the  bridge  department  bill 
which,  as  noted  in  the  April  15  issue,  will 
save  the  city  of  New  York  over  $1,000,000  a 
year  by  reorganizing  the  present  bridge  de- 
partment under  the  name  of  department  of 
plant  and  structures,  passed  the  Senate  April 
17  by  a  vote  of  28  to  15,  and  was  passed  by 
the  Assembly  April  20. 


Washington  Engineers  Meet  May 
1  to  Discuss  Road  Building 

The  first  road  builders'  institute  in  the  state 
of  Washington  will  be  held  at  the  University 
of  Washington,  Seattle,  May  1  and  2,  at  which 
time  authorities  on  technical  phases  of  high- 
way construction  will  address  county  com- 
missioners, engineers  and  road  supervisors. 


of  disposal  in  other  cities  of  America. 

The  commission  was  also  asked  about  the 
necessary  distance  of  sewage-disposal  plants 
from  residences,  the  process  for  reducing  and 
purifying  sewage,  and  several  similar  mat- 
ters. The  final  question  which  the  commission 
is  expected  to  answer  is  whether  or  not  the 
contemplated  plant  to  be  established  near 
Ramona  Acres,  by  Pasadena,  South  Pasadena 
and  Alhambra,  will  accomplish  the  desired 
results  without  becoming  a  nuisance. 


Extensive    Grade    Separation    in 
Kenosha,  Wisconsin,  Ordered 

The  elimination  of  practically  all  of  the  im- 
portant grade  crossings  in  the  city  of  Kenosha, 
Wis.,  is  called  for  in  an  order  issued  April 
20  by  the  Railroad  Commission  of  Wisconsin. 
The  order  specifies  that  the  main  tracks  of  the 
Wisconsin  division  of  the  Chicago  &  Nortl. 
Western  Railway  shall  be  elevated  from  a 
point  south  of  Selma  Avenue  in  the  town  of 
Mount  Pleasant,  which  is  south  of  the  city 
limit,  to  a  point  north  of  the  city  limit  in  the 
town  of  Somers.  All  of  the  grade  crossings 
on  this  division  will  be  eliminated,  and  sub- 
ways will  be  provided  at  fifteen  streets.  In 
addition  there  will  be  pedestrian  subways  at 
three  points.    The  tracks  of  the  Kenosha  line 


about  $1,600,000,  exclusive  of  property  dam- 
ages. The  railway  company  is  required  to 
bear  the  entire  cost  of  all  work  within  its 
right-of-way  lines,  and  the  city  all  work  out- 
side of  the  right-of-way  lines.  The  street  rail- 
way company  is  required  to  perform  all  work 
necessary  in  changing  its  tracks,  including 
the  necessary  grading  and  paving,  and  in 
addition  is  required  to  pay  a  small  sum  to  the 
city  for  its  share  of  the  cost  of  the  work  on 
the  bridge  over  the  river,  and  another  to  the 
steam  railroad  as  its  part  of  the  cost  of  the 
.Main  Street  viaduct  over  the  yard. 


Efficiency  League  Formed  to  Pro- 
mote Good  Roads 

To  advance  the  interests  of  several  muni- 
cipalities and  townships  in  that  county,  and 
bring  about  better  co-operation,  the  Eflficiency 
League  of  Cuyahoga  County  has  been  formed, 
with  headquarters  at  Cleveland,  Ohio.  The 
league  expects  to  promote  good  roads  by  offer- 
ing prizes  for  the  sections  showing  the  greatest 
road  improvements  by  the  end  of  the  coming 
season. 

W.  A.  Stinchcomb,  county  highway  super- 
intendent, gave  an  instruction  lecture  on  drag- 
ging earth  roads  at  the  second  meeting  of  the 
league. 
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tVHERE   THE    DEPTH    IS    AVAILABLE    ARCHES    WILL    BE    USED 


AT  OTHER  POINTS,  A  FLAT  ROOF  OF  STRUCTURAL  STEEL 


How  West  Side  Tracks  in  New 
York  Are  to  Be  Covered 

The  accompanying  sketches  are  representa- 
tive of  types  of  covering  proposed  for  the  New 
York  Central  freight  tracks,  in  connection 
with  the  West  Side  improvement  in  New  York 
City.  (See  the  Engineering  Record  of  April 
15,  page  528.)  The  flat  structural  steel  con- 
struction is  to  be  used  most  of  the  way  along 
Riverside  Park.  Opposite  Grant's  Tomb,  where 
the  slope  is  steeper,  and  also  under  Inwood 
Hill,  arches  are  to  be  employed. 

The  plans  for  the  $50,000,000  project  are 
now  on  file  with  the  Board  of  Estimate  and 
Apportionment  of  New  York  City,  and  the 
first  public  hearing  on  them  will  take  place 
Monday,  May  1. 


President  Asks  Business  Men's  Co- 
operation in  Defense  Plans 

The  Committee  on  Industrial  Preparedness 
of  the  Naval  Consulting  Board  recently  made 
public  a  letter  from  President  Wilson,  ad- 
dressed to  the  business  men  of  the  country, 
in  which  the  President  asks  the  business  men 
to  co-operate  with  the  Consulting  Board  "for 
public  service  in  national  defense."  The  com- 
mittee, as  announced  in  last  week's  issue,  is 
now  organizing  the  industries  of  the  country 
for  use  in  case  of  war,  and  it  is  in  support  of 
that  work  that  the  President  addresses  the 
business  men  of  the  nation. 

The  engineers  who  will  take  the  field  on 
May  1  will  be  under  the  direction  of  state 
boards  of  five  men  each  in  every  state,  Alaska 
and  the  District  of  Columbia.  These  boards 
in  turn  are  directed  by  W.  S.  Gilford,  who  is 
chief  statistician  of  the  American  Telephone 
and  Telegraph  Company,  who  has  been  made 
footloose  by  his  company  for  this  work. 

The  work  of  the  Committee  on  Industrial 
Preparedness  is  receiving  the  support  of  the 
President,  the  naval  and  military  heads  at 
Washington,  and  the  Chamber  of  Commerce 
of  the  United  States.  In  addition,  the  Asso- 
ciated Advertising  Clubs  of  the  World  have 
undertaken,  without  cost  to  the  government,  a 
nation-wide  advertising  campaign  in  support, 
of  the  committee's  plans. 


Chicago  Engineers  Crowd  Hall  to 
Hear  Military  Lectures 

The  course  of  lectures  on  military  engi- 
neering, started  in  Chicago  April  20,  was  a 
success  beyond  the  expectation  of  its  man- 
agers, the  Joint  Committee  on  Military  Engi- 
neering. More  than  300  engineers  taxed  the 
capacity  of  the  hall  at  the  Hamilton  Club  and 
listened  with  intense  interest  to  the  1%-hr. 
illustrated  lecture  on  "The  Civilian  Engineer 
and  National  Defense — Organization  and 
Duties,"  by  Lt.-Col.  W.  V.  Judson,  Corps  of 
Engineers,  U.   S.  A. 

The  main  purpose  of  the  lecture  course, 
which  also  includes  tactical  walks,  exhibition 


drills  and  visits  to  military  posts,  is  to  arouse 
the  interest  of  engineers  in  military  engineer- 
ing. To  this  end,  the  practical  feature  of  urg- 
ing men  to  support  various  military  organiza- 
tions was  not  neglected,  officers  of  the  local 


Over  One-Third  of  810-Mile  Texas 
Highway  System  Completed 

Over  354  miles  of  the  810-mile  Diamond 
Loop  Highway  in  Texas  have  been  completed. 
The  road,  which  will  be  of  macadam  through- 
out its  length,  will  connect  the  cities  of  Corpus 
Christi,  San  Antonio,  Laredo  and  Brownsville. 
It  will  be  30  ft.  in  width. 

Bond  issues  have  recently  been  voted  to  a 
total  of  $215,000  by  the  Aransas  Pass  dis- 
trict and  Starr,  Brooks  and  Zapata  counties 
for  the  completion  of  further  links.  Elections 
have  been  called  to  vote  on  issues  amounting 
to  $260,000  by  Hidalgo  County  and  Port 
Aransas,  and  elections  are  being  considered 
for  $325,000  more  by  Nueces,  Kleberg,  Cam- 
eron, Bee  and  Karnes  counties. 

From  Laredo  to  San  Antonio  the  road  is 
almost  completed,  and  from  the  former  city 
to  Zapata  it  is  said  to  be  in  excellent  condition. 


PROPOSED    810-MILE   TEXAS    HIGHWAY    IS 
RAPIDLY    MATERIALIZING 

companies  being  given  an  opportunity  to  speak 
about  their  own  work. 

Lt.-Col.  George  W.  Burr,  commandant  Rock 
Island  Arsenal,  spoke  April  27  on  "Modern 
Ordnance."  More  than  400  enrolled  for  this 
lecture. 

"Coast  Defense — Its  Problems  and  Their 
Adaptability  to  the  Civilian  Engineer"  will 
be  the  subject  of  the  lecture  May  4  by  Lt.-Col. 
Mason  M.  Patrick,  Corps  of  Engineers, 
U.   S.  A.,  Detroit. 


Engineers   and    Lumbermen    Dis- 
cuss Douglas  Fir 

Selecting  Douglas  fir  structural  timber  ac- 
cording to  fiber  quality  was  considered  at  a  re- 
cent conference  between  technical  engineers 
and  lumbermen  held  in  the  offices  of  the  West 
Coast  Lumbermen's  Association,  at  •  Seattle. 
The  engineers  participating  were,  for  the  most 
part,  members  of  Committee  D-7  of  the  Amer- 
ican Society  for  Testing  Materials.  Hermann 
von  Schrenk,  consulting  timber  engineer,  of 
St.  Louis,  Mo.,  and  John  A.  Newlin,  in  charge 
of  timber  testing  at  the  U.  S.  Forest  Products 
Laboratory,  Madison,  Wis.,  were  prominent  in 
the  discussion. 

The  society  aims  to  develop  specifications  for 
Douglas  fir.  This  material,  it  was  stated,  is 
rapidly  coming  into  increased  use,  particularly 
in  the  East,  and  a  vigorous  demand  has  arisen, 
both  among  engineers  and  architects,  for  more 
accurate  descriptions  of  what  constitutes  the 
best  quality. 


Dodo  Creates  Interest  in 

Preparedness 

The  Joint  Committee  on 
Military  Enginerring,  at 
Chicago,  which  organiza- 
tion IS  conducting  an  AC- 
TIVE and  aggressive  cam- 
paign FOR  MILITARY  PRE- 
PAREDNESS, PLACED  THE  BIRD 
SHOWN  IN  THE  PICTURE  AT  A 
PROMINENT  PLACE  IN  CHI- 
CAGO STREETS  TO  ADVERTISE 
ITS  MILITARY  LECTURES.  THE 
COMPLETE       CAPTION        READS : 

"DoDo,  THE  Original  Paci- 
fist, Couldn't  Fight, 
Couldn't  Fly,  Couldn't 
Run.  Uttered  a  Cry  Like 
a  Gosling." 
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New  Jersey  Sewage  Works  Associ- 
ation Discusses  Problems 

Methods  employed  by  various  cities  for  keep- 
ing trash  out  of  sewers  were  pointed  out  by 
Frederick  T.  Parker  at  the  first  meeting  of 
the  New  Jersey  Sewage  Works  Association, 
April  18,  at  Plainfield,  N.  J.,  and  in  the  dis- 
cussion which  followed,  the  removal  of  grease 
from  sewers,  and  its  disposal,  were  also  con- 
sidered. An  instance  cited  was  the  situation 
in  Atlantic  City,  where,  it  is  estimated,  10,000 
barrels  of  grease  could  be  collected  every  year 
if  the  ordinance  requiring  the  installation  of 
grease  traps  could  be  enforced. 

I.  Z.  Collings,  of  Collingswood,  showed  that 
the  life  of  a  sewer  connection  in  a  yard  con- 
taining a  weeping  willow  tree  was  one  year. 
He  also  described  the  collection  of  gas  from  a 
separate  digestion  chamber  at  Collingswood, 
saying  that  in  24  hr.,  with  a  4-ft.  gas  bell,  he 
had  collected  sufScient  gas  to  run  his  10-hp. 
engine  for  19  min.  The  36  ft.  of  gas  collected 
did  the  work  of  38  ft.  of  gas  from  the  regfular 
source  of  supply. 


Change    Method    of    Supervising 
New  York  Subways 

By  a  unanimous  vote,  the  New  York  Senate, 
April  17,  passed  the  Thompson  committee  bills, 
amending  the  public  service  law  and  taking 
from  the  Public  Service  Commission,  super- 
vision of  the  construction  of  New  York  City 
subways  and  elevated  railways. 

The  measure  provided  that  after  the  board 
of  estimate  has  decided  upon  a  subway,  the 
Public  Service  Commission  shall  turn  over  to 
a  commission  to  consist  of  one  member  from 
each  borough,  with  the  mayor  and  controller 
serving  as  members  ex-ofBcio,  all  supervision 
of  construction.  The  bill  is  a  direct  out-growth 
of  the  investigfation  of  the  Public  Service 
Commission  conducted  by  the  Thompson  com- 
mittee. 


Engi- 


Export   Company  Sending 
neers  to  Russia 

To  study  the  needs  of  the  Russian  markets 
for  contractors'  equipment,  factory  require- 
ments and  all  kinds  of  machinery  with  which 
engrineers  have  to  do,  R.  Martens  &  Company, 
Inc.,  of  New  York,  are  sending  sixteen  engi- 
neers into  various  parts  of  that  country,  each 
accompanied  by  a  Russian  engineer.  At  pres- 
ent these  men  are  going  through  factories  in 
the  United  States. 

They  will  travel  in  pairs  during  the  summer 
and  return  to  Russia  in  the  fall,  said  Richard 
Martens,  a  Russian,  who  is  vice-president  and 
director  of  the  company.  He  also  outlined  the 
opportunities  for  Russian  export  business,  but 
tautioned  exporters  not  to  insult  the  Russian 
buyer  by  using  methods  not  allowed  here.  Mr. 
Martens'  firm  is  now  receiving,  and  storing,  ten 
motor  trucks  a  week  of  from  3%  to  5- tons  ca- 
pacity for  delivery  after  the  war  is  over. 


Seattle    Engineer    Urges    Water 
Power  Development  in  U.  S. 

Immediate  steps  to  pass  such  legislation  as 
will  protect  investment  in  water  power  devel- 
opment and  make  the  terms  of  lease  and  profit 
fair  and  liberal  in  order  to  attract  capital  in 
this  direction  were  urged  by  Henry  J.  Pierce, 
consulting  engineer,  of  Seattle,  in  a  recent 
address  on  "War  and  Water  Power,"  given 
before  the  Chicago  Association  of  Commerce. 
The  water  power  available  in  this  country 
amounts  to  61,000,000  hp.,  of  which,  according 
to  Mr.  Pierce,  only  10  per  cent  is  now  being 
used,  while  the  greater  part  of  the  35,000,000 
hp.  of  Europe  is  already  developed. 

Besides  being  a  great  economic  saving,  mak- 
ing possible  the  irrigation  of  vast  lands  now 
practically  untouched  and  the  creation  of  new 
industries  in  the  cities,  the  development  of 
this  power  will  make  possible  the  utilization 


of  cheap  electrical  energy  for  extracting  nitro- 
gen from  the  air  and  converting  it  into  fer- 
tilizer and  nitric  acid.  The  United  States  is 
almost  completely  dependent  on  the  sodium 
nitrate  deposit  in  Chile  for  the  nitric  acid 
used  in  the  manufacture  of  ammunition,  and 
imports  625,000  tons  of  nitrate  a  year  from 
that  country  at  a  cost  of  $21,000,000,  of  which 
17,500,000  is  duty  to  the  Chilean  government. 
In  the  present  situation  of  Germany  our  coun- 
try would  be  helpless.  However,  that  nation, 
with  its  great  hydroelectric  developments,  can 
secure  the  necessary  nitrogen  from  the  air. 


Half   of    Longest    Bore   in    Twin 
Peaks  Tunnel  Is  Completed 

The  12,000-ft.  bore  in  the  Twin  Peaks  tunnel, 
at  San  Francisco,  which  is  under  Twin  Peaks 
proper,  is  nearly  half  completed  and  the  hard- 
est part  of  the  excavation  is  said  to  have  been 
accomplished.     The  situation,  as  outlined  in  a 


daily,  which  has  been  lifted  by  pumps  to  the 
surface.  A  pilot  has  been  excavated  to  the 
Laguna  Honda  station  to  drain  the  formation 
so  as  to  expedite  the  work  of  completing  this 
portion  of  the  tunnel. 

"Practically  all  the  serious  problems  in  con- 
nection with  the  structure  have  now  been 
solved  and  nothing  remains  to  be  done  but  to 
excavate  the  straight  section  of  the  tunnel. 
Due  to  the  hard  sandstone  rock  that  has  been 
encountered,  the  previous  heavy  lining  will 
undoubtedly  be  diminished." 

New  Garbage  Plant  for  New  York 
on  Staten  Island 

The  Board  of  Estimate  and  Apportionment 
of  New  York  City  recently  approved  a  con- 
tract for  the  erection  of  a  garbage  disposal 
plant  at  a  site  on  Staten  Island,  and  the  award 
has  been  made  to  Gaffney,  Gahagan  &  Van 
Etten.  The  works  will  receive  the  garbage 
of  the  boroughs  of  Manhattan,  The  Bronx  and 


report  from  the  city  engineer's  office,  is  as  fol- 
lows: 

"The  red  rock  and  cherts  which  cover  the 
surface  of  Twin  Peaks  and  which  were  found 
in  the  early  part  of  the  excavation,  are  now 
rapidly  changing  to  a  sandstone  like  that  in  the 
Laguna  Honda  quarry.  It  is  safe  to  assume 
that  this  class  of  sandstone  will  be  in  the 
entire  formation  through  the  high  portion  of 
the  hill,  which  will  contribute  considerably  to 
the  easy  excavation  of  the  stru'  ture. 

"The  last  46-ft.  ring  in  the  arch  of  the  La- 
guna Honda  station  has  been  poured,  and  noth- 
ing now  remains  to  be  done  but  to  construct  the 
elevator  pits  and  stairways,  which  will  be  rap- 
idly poured  in  the  coming  weeks.  Also  the 
southwesterly  portion  of  the  tunnel  up  to  the 
station  will  be  completed  before  May  10. 

"At  the  ventilator  drift  near  the  north 
boundary  of  the  Relief  Home  tract  there  is 
still  a  constant  flow  of  325,000  gal.  of  water 


Brooklyn.  The  Board  of  Aldermen,  on  March 
7,  defeated  a  resolution  authorizing  the  con- 
struction of  a  plant  on  city-owned  land  at 
Riker's  Island,  this  installation  being  recom- 
mended by  Commissioner  John  T.  Fetherston 
of  the  street  Cleaning  Department. 

Under  the  terms  of  the  contract  for  the 
Staten  Island  plant,  the  contractor  is  to  erect 
the  works  on  private  land  and  make  payments 
to  the  city  aggregating  $900,000  during  the 
five-year  term  covered  by  the  contract. 

The  works  will  have  a  capacity  of  2000  tons 
daily  and  will  employ  the  Cobwell  process  of 
disposal.  While  the  Staten  Island  plant  was 
not  considered  by  Commissioner  Fetherston  to 
be  the  best  one  for  the  city  it  was  recommended 
as  a  last  resort,  because  the  city's  present 
contract  with  the  operators  of  the  Barren 
Island  plant  terminates  at  the  end  of  this 
year  and  immediate  provision  for  the  future 
is  necessary. 
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Estimates  to  Be  Made  for  Yuma, 
Ariz.,  Irrigation  Project 

L.  M.  Lawson,  manager  of  the  Yuma 
project,  has  received  instructions  to  begin  the 
survey  upon  which  the  U.  S.  Reclamation 
Bureau  can  base  estimates  for  the  cost  of 
pumping  and  power  plants  in  connection  with 
the  irrigation  of  what  is  known  as  the  Yuma 
mesa  unit  of  the  project.  Actual  construction 
is  expected  to  begin  about  Oct.  1. 


Engineers    May    Attend    Military    En- 
campments Without  Loss  of  Pay 

The  Public  Service  Commission  for  the  First 
District,  New  York  City,  has  adopted  a  rule 
which  will  permit  its  employees  to  attend 
military  encampments  for  practically  four 
weeks  without  loss  of  pay. 


Demand  for  Engineers  Increases 

A  news  note  headed  as  above  appeared  in 
the  April  22  issue  in  which  it  was  stated  that 
"over  fifty  desirable  jobs  are  advertised  on 
the  bulletin  boards  of  Pennsylvania  Univer- 
sity." The  institution  referred  to  should  have 
been   the   Pennsylvania   State   College. 


News  of  Engineering  Societies 

The  Western  Society  of  Engineers  will  hear 
Capt.  H.  B.  Sauerman  talk  on  "Fortification," 
May  1. 

The  Engineers'  Club  of  Trenton,  N.  J.,  at  a 
meeting  April  27  heard  C.  C.  Creighton, 
mechanical  expert  of  the  Galena-Signal  Oil 
Company  lecture  on  the  history  and  develop- 
ment of  the  oil  industry. 

The  Engineers'  Club  of  St.  Louis  has  ar- 
ranged for  A.  G.  Allen,  assistant  engineer  in 
the  valuation  department  of  the  Missouri 
Pacific  Railway,  to  speak  on  "A  Railroad 
Reconnoissance  through  the  Hudson  Bay 
Country"  at  a  meeting  April  26. 

The  Municipal  Engineers  of  the  City  of 
New  York  held  a  meeting  in  that  city  April  26, 
at  which  James  Sanborn,  division  engineer  of 
the  Board  of  Water  Supply,  presented  a  paper 
on  the  preservation  of  boring  records  and 
underground  data. 

The  Engineers'  Society  of  Western  Pennsyl- 
vania will  hold  a  series  of  military  lectures, 
the  first  of  which  will  be  given  May  3  by  Lieut.- 
Col.  Francis  R.  Shunk,  on  the  subject  of  "The 
Organization  and  Duties  of  Engineer  Troops." 
The  meetings  are  to  be  held  in  Carnegie  Music 
Hall,  Pittsburgh. 


Personal  Notes 


C.  R.  Anderson,  supervisor  of  the 
Mahanoy  and  Hazleton  division  of  the  Lehigh 
Valley  Railroad,  has  been  appointed  division 
engineer,  with  headquarters  at  Hazleton,  Pa. 
He  succeeds  J.  F.  Donovan,  who  is  transferred 
to  the  Auburn  division. 

M.  V.  Haas,  U.  S.  junior  engineer,  re- 
cently in  charge  of  the  U.  S.  engineer's  ofiice 
at  Brunswick,  Ga.,  has  been  promoted  to  a 
similar  position  at  San  Juan,  Porto  Rico. 
From  1907  until  1910  Mr.  Haas  was  employed 
by  the  U.  S.  engineer  office  at  Manila,  after 
which  he  was  connected  with  lock  construction 
work  at  Dallas,  Tex.,  and  later  was  engaged 
in  flood  protection  work  for  the  engineering 
department  of  Cincinnati,  Ohio.  He  again 
entered  the  service  of  the  government  in  1914, 
with  headquarters  at  Brunswick,  Ga.,  where 
he   was  stationed   until   his   recent   promotion. 

Lynn  Grand  all  has  resigned  from 
his  position  as  assistant  engineer  of  the  U.  S. 
Geological  Survey,  at  Salt  Lake  City,  to  be- 
come chief  hydrographer  of  the  Twin  Falls 
North  Side  Land  &  Water  Company,  of 
Jerome,  Idaho,  where  he  will  have  charge  of 
hydrometric    investigations. 


Samuel  V.  Spry,  formerly  assistant  in 
the  office  of  the  Utah  state  engineer,  has  re- 
-signed  to  accept  a  position  at  Washington  in 
the  government  consular  service.  Mr.  Spry 
was  formerly  with  the  consular  service  in 
Hungaria. 

Halford  Erickson,  chairman  of 
the  Railroad  Commission  of  Wisconsin,  and 
regarded  by  many  as  one  of  the  leading  think- 
ers among  state  commissioners,  has  resigned 
from   the  commission. 

Frank  L.  Wheaton  has  been  pro- 
moted from  the  position  of  engineer  of  con- 
struction for  the  Delaware,  Lackawanna  & 
Western  Railroad,  to  that  of  division  engi- 
neer, with  headquarters  at  Binghamton,  N.  Y. 
Mr.  Wheaton  was  graduated  from  Dartmouth 
College  in  1886  and  immediately  thereafter 
accepted  a  position  as  resident  engineer  for 
the  Chicago,  Rock  Island  &  Pacific  Railway. 
He  remained  in  the  service  of  that  road  until 
1889,  when  he  went  to  the  Lehigh  Valley  Rail- 
road as  assistant  engineer.  In  1890  he  en- 
gaged in  private  business,  but  again  took  up 
railroad  work  in  1898  as  resident  engineer  for 
the  Chicago  &  Northwestern  Railway.  He  re- 
mained with  this  road  until  1900,  when  he 
was  appointed  assistant  engineer  for  the  Dela- 
ware, Lackawanna  &  Western,  at  Hoboken, 
N.  J.  He  spent  1902  and  1903  as  resident 
engineer  for  the  Pittsburgh,  Shawmut  & 
Northern  but  returned  to  the  Lackawanna  in 
1903  as  engineer  of  track  elevation  at  Newark, 
N.  J.  Mr.  Wheaton  was  terminal  engineer  for 
that  road,  at  Hoboken,  during  1904  and  1905, 
and  since  then  has  located  the  Hopatcong-Slate- 
ford  and  the  Nicholson  cut-offs.  He  was  also 
resident  engineer  of  the  Bergen  tunnel  and 
had  charge  of  the  construction  of  the  Hopat- 
cong-Slateford   and   the   Nicholson   cut-offs. 

W.  W.  Morehouse  has  resigned  from 
his  position  as  county  engineer  for  Marshall 
County,  Iowa,  to  accept  an  appointment  to  a 
similar  position  for  "Polk  County,  with  head- 
quarters at  Des  Moines. 

Edmund  T.  Perkins,  consulting  hy- 
draulic engineer,  of  Chicago,  addressed  the 
civic-industrial  section  of  the  Chicago  Asso- 
ciation of  Commerce,  April  21,  on  "Our  Un- 
developed Resources." 

Amos  Schaeffer,  consulting  engi- 
neer in  charge  of  sewers  for  the  Borough  of 
Manhattan,  has  been  promoted  to  the  position 
of  consulting  engineer  for  that  borough,  suc- 
ceeding E.  P.  Goodrich.  The  position  formerly 
held  by  Mr.  Schaeffer  will  be  abolished  and 
the  work  divided  among  other  city  officials. 
Mr.  Schaeffer  was  born  in  1867,  at  Fleetwood, 
Pa.,  and  was  educated  at  Franklin  and  Mar- 
shall College  and  at  Sheffield  Scientific  School. 
He  was  in  the  employ  of  the  Lehigh  Valley 
Railroad  for  two  years  and  from  1894  until 
1897  was  assistant  in  the  office  of  the  city 
engineer  of  Niagara  Falls.  In  the  latter  year 
he  was  appointed  topographical  draftsman  for 
New  York  City,  in  the  department  of  sewers 
of  the  Borough  of  The  Bronx  and  was  appoint- 
ed consulting  engineer  for  that  borough  in  1910. 
In  1914  he  became  consulting  engineer  for 
the  bureau  of  sewers  of  the  Borough  of  Man- 
hattan. 

Charles  Saville,  formerly  director 
of  sanitation  for  the  city  of  Dallas,  Tex.,  has 
just  been  promoted  to  the  position  of  director 
of  public  health,  in  which  capacity  he  will  have 
complete  charge  of  all  city  matters  relating 
to  his  department.  Mr.  Saville  was  gradu- 
ated from  Massachusetts  Institute  of  Tech- 
nology in  1906  and  for  four  years  thereafter 
was  connected  with  the  Massachusetts  Board 
of  Health.  From  May,  1910,  to  September, 
1911,  he  spent  in  Europe  studying  municipal 
sanitation  problems.  Upon  his  return  he  be- 
came associated  with  the  firm  of  Hering  & 
Gregory,  consulting  engineers,  of  New  York 
City,  from  which  he  resigned  in  1914  to  take 
up  studies  at  the  School  for  Health  Officers  of 
Harvard  University  and  shortly  after  he  be- 
came connected  with  the  city  of  Dallas,  Tex. 


George  C.  Andrews  has  been  ap- 
pointed to  fill  the  recently  created  position  of 
supervising  engineer  of  the  bureau  of  water 
of  Buffalo,  N.  Y.  Mr.  Andrews  is  a  graduate 
of  Lafayette  College  and  was  recently  con- 
nected with  the  New  York  State  Barge  Canal 
as  resident  engineer  at  Lockport. 

Robert  H.  Large,  formerly  general 
coal  freight  agent  of  the  Pennsylvania  Rail- 
road, has  been  promoted  to  the  position  of  coal 
trafliic  manager  of  that  system.  Mr.  Large 
entered  the  railway  field  in  1895  as  rodman 
in  the  maintenance-of-way  department  of  the 
Pennsylvania  and  took  up  work  in  the  freight 
department  the  following  year,  in  which  de- 
partment he  has  risen  to  his  present  position. 

William  Grant,  a  member  of  the 
firm  of  Grant  &  Fulton,  consulting  engineers, 
of  Lincoln,  Neb.,  has  been  appointed  associate 
professor  of  civil  eng^ineering,  in  charge  of 
water  supply  and  sanitary  engineering,  at  the 
University  of  Nebraska.  Mr.  Grant  was 
graduated  from  that  university  in  1897  and 
for  ten  years  following  graduation  he  was  in 
the  employ  of  the  Chicago,  Burlington  & 
Quincy  Railroad,  was  city  engfineer  of  Lincoln 
for  three  years  and  has  since  been  in  private 
practice.  He  spent  two  years,  1912-1913  and 
1913-1914,  at  the  Massachusetts  Institute  of 
Technology  in  special  study  along  the  lines  to 
which  his  present  appointment  relates.  He 
will  continue  his  connection  with  the  firm  of 
Grant  &  Fulton. 

Donald  M.  Cook  has  resigned  from 
his  position  in  the  engineering  department  of 
the  village  of  Winnetka,  111.,  to  accept  a  sim- 
ilar appointment  in  the  engineering  depart- 
ment of  Flint,  Mich. 

Ernest  P.  Goodrich,  whose  resigna- 
tion as  consulting  engineer  for  the  Borough  of 
Manhattan  was  noted  in  a  recent  issue,  was 
entertained  at  a  luncheon  April  20  given  by 
the  heads  of  the  various  municipal  depar- 
ments.  Over  60  city  officials  were  present  to 
show  their  appreciation  of  Mr.  Goodrich's 
work. 

B.  H.  T  o  n  G  has  been  appointed  to  a  posi- 
tion with  the  Armstrong  Engineering  Com- 
pany, of  Taylorville,  111.,  and  will  soon  take 
up  his  duties  as  assistant  superintendent  of 
construction  for  that  company,  with  head- 
quarters at  Varilla,  Ky. 

Roy  L.  Greene  has  resigned  from  his 
position  as  deputy  county  engineer  of  Lewis 
County,  Wash.,  to  accept  an  appointment  as 
engineer  in  the  fireproofing  department  of 
the  Berg  Manufacturing  Company,  of  Canton, 
Ohio,  with  headquarters  at  Minneapolis. 

H.  B  I  T  T  M  A  N,  structural  engineer,  of 
Seattle,  Wash.,  has  removed  his  office  to  largjer 
quarters  in  the  new  Washington  Securities 
Building. 

J.  C.  S  M  u  T  z  has  been  appointed  engineer 
of  Pawnee  City,  Neb. 

F.  O.  D  u  F  o  U  R  has  resigned  as  senior 
structural  engineer  of  the  Central  District, 
Division  of  Valuation,  Interstate  Commerce 
Commission,  to  become  associated  with  the 
Stone  &  Webster  Engineering  Corporation, 
with  headquarters  at  Boston,  Mass.,  effective 
May  1. 

R.  J.  Palmer  has  been  appointed  resi- 
dent engineer  for  the  Norfolk  &  Western,  at 
Norfolk,  Va. 

Francis  W.  Du  Bois  has  resigned 
from  his  position  as  U.  S.  surveyor,  at  Little 
Rock,  Ark.,  to  enter  into  a  partnership  with 
Hobart  L.  Cory,  to  conduct  a  consulting  en- 
gineering business  at  Baker,  Mont. 

The  Turner  Construction 
Company,  of  New  York  City,  has  opened 
a  branch  office  at  45  Milk  Street,  Boston,  to 
handle  the  New  England  business  of  the  con- 
cern. W.  R.  Sides  will  have  charge  and  A.  C. 
Tozzer  will   be  general   superintendent. 
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J.  D.  C  U  P  P  was  recently  appointed  prin- 
cipal assistant  to  the  city  engineer  of  Lima, 
Ohio,  and  at  present  is  devoting  his  time  to 
making  river  surveys. 

Francis  M.  Veatch  will  leave  his 
position  with  the  University  of  Kansas  to  be- 
come assistant  engineer  for  the  state  board 
of  health  of  Kansas.  Mr.  Veatch  was  gradu- 
ated from  the  University  of  Kansas  in  19i;> 
and  has  been  conducting  investigations  of  sew- 
age-disposal plants  since  then. 

R  E  ID  Jones,  formerly  designing  engi- 
neer for  Bartlett  &  Ranney,  Inc.,  consulting 
engineers,  of  Dallas,  Tex.,  has  resigned  from 
that  position  to  engage  in  consulting  engineer- 
ing practice  with  C.  S.  Thomas,  Jr.,  of  St. 
Louis.  The  firm  of  Thomas  &  Jones  will  en- 
gage in  general  engineering  and  contracting 
work,  with  offices  in  the  Chandler  Building, 
San  Antonio,  Tex. 

Paul  T.  Cahill  and  Kyle  W. 
Armstrong  have  formed  a  partnership 
for  the  practice  of  architecture  and  engineer- 
ing, with  offices  in  the  Hippodrome  Building, 
Cleveland,  Ohio,  under  the  firm  name  of  Cahill 
&  Armstrong. 

William  C.  Atwater  has  left  the 
employ  of  the  Des  Moines  Bridge  &  Iron  Works 
to  become  associated  with  the  Four  Wheel 
Drive  Auto  Company  of  Clintonville,  Wis. 

A.  T.  Thompson,  formerly  city  engi- 
neer for  Chippewa  Falls,  Wis.,  has  resigned 
from  that  position  to  engage  in  the  practice 
of  consulting  engineering  in  Stevens  Point, 
Wis.  Mr.  Thompson  was  appointed  consulting 
engineer  for  the  latter  city  April  11  and  will 
have  charge  of  design  and  construction  of 
paving  and  sanitary  and  storm  sewers  for 
that  city. 

MiLO  R.  Maltbie  of  the  advisory 
board  of  the  Division  of  Valuation,  Interstate 
Commerce  Commission,  has  resigned  to  be- 
come chamberlain  of  the  city  of  New  York. 

J.  D.  Galloway,  consulting  engineer,  of 
San  Francisco,  is  chairman  of  a  committee  on 
military  engineering  which  proposes  to  carry 
out  a  series  of  events  similar  to  those  now 
being  conducted   in   Chicago. 

George  S.  Nickerson,  formerly 
engineer  for  the  North  Fork  Ditch  Company, 
at  Sacramento,  Cal.,  has  been  advanced  to 
the  position  of  general  manager  and  chief 
engineer. 

I.  E.  G  0  O  D  N  E  R,  formerly  of  Aurora, 
Nev.,  is  reported  to  have  been  appointed  con- 
sulting engineer  for  the  Paradise  Irrigation 
project,  at   Chico,  Cal. 

George  W.  Fuller,  consulting  engi- 
neer, of  New  York  City,  has  been  retained 
to  act  in  a  consulting  capacity  for  a  local  sew- 
age disposal  project  at  Phillipsburg,  N.  J., 
and  not,  as  stated  in  the  April  15  issue,  for 
New  York  City.  The  firm  has  also  been  en- 
gaged to  prepare  preliminary  plans  for  a 
sewage-disposal   plant  at   Lima,   Ohio. 

Joseph  R.  Sterling,  for  the  past 
eight  years  chief  engineer  of  the  Inter-Urban 
Railway  Company  and  the  Des  Moines  (Iowa) 
City  Railway  Company,  has  resigned  from 
that  position  to  become  associated  with  the 
Des  Moines  Asphalt  Paving  Company,  of  Des 
Moines,  Iowa. 

BiON  J.  Arnold,  consulting  engineer, 
of  Chicago,  has  been  appointed  a  member  of 
the  naval  consulting  board,  representing  the 
American  Society  of  Aeronautical  Engineers, 
succeeding  H.  A.  Wise  Wood,  who  recently  re- 
signed. 

P.  O.  Crawford  has  resigned  from  his 
position  with  the  Afghanistan  government, 
where  h«  was  employed  on  a  hydroelectric  in- 
stallation, to  take  charge  of  the  construction 
of  a  dam  and  hydroelectric  plant  for  the  Cali- 
fornia Oregon  Power  Company,  near  Horn- 
brook,  Cal. 


H.  G.  R  o  b  y  has  recently  been  appointed 
city  manager  for  the  city  of  Alpena,  Mich. 
After  graduating  from  Dartmouth  College,  he 
was  with  D.  W.  Mead,  consulting  engineer,  of 
Madison,  Wis.,  for  some  years,  and  later  was 
superintendent  of  construction  for  the  Oliver 
Mining  Company,  in  charge  of  a  water-power 
development  on   the   Menominee   River. 

Robert  A.  Cummings,  consulting 
engineer,  of  Pittsburgh,  Pa.,  has  been  elected 
a  member  of  the  British  Institution  of  Civil 
Engineers. 

Samson  K.  Cohen  has  accepted  a  po- 
sition with  the  Boston  &  Maine  Railroad,  at 
Roxbury,  Mass.,  as  structural  draftsman  en- 
gineer. Mr.  Cohen  was  graduated  from  the 
Massachusetts  Institute  of  Technology  in  1910 
and  has  since  been  connected  with  the  Amer- 
ican Bridge  Company,  the  New  England 
Structural  Company,  the  Isthmian  Canal  Com- 
mission, at  Culebra,  and  the  Missouri  Pacific 
Railway. 

F.  T.  MoRRISSEY  has  resigned  from  his 
position  as  superintendent  of  the  light  and 
water  works  at  Winamac,  Ind.,  to  take  effect 
May   1. 


Obituary  Notes 


Charles  E.  Wickham,  division  en- 
gineer for  the  Delaware,  Lackawanna  &  West- 
ern Railroad,  at  Binghamton,  N.  Y.,  died  in 
that  city  April  16.  He  was  born  at  Southamp- 
ton, England,  in  1863  and  was  educated  at  the 
Iowa  State  University.  He  entered  the  serv- 
ice of  the  Burlington,  Cedar  Rapids  &  North- 
ern Railway  as  chainman  in  1884  and  in  1885 
had  risen  to  the  grade  of  resident  engineer  and 
draftsman.  He  went  to  the  Kansas  &  Colo- 
rado Railway  in  1887  as  office  engineer  and 
later  in  that  year  was,  appointed  assistant 
engineer  for  the  Chicago,  Rock  Island  and 
Pacific  Railway.  He  spent  parts  of  the  years 
1890  and  1891  as  topographer  for  the  Mexican 
Southern  Railway  and  returned  to  the  Rock 
Island  late  in  1891  as  assistant  engineer,  from 
which  position  he  resigned  the  following  year 
to  become  superintendent  of  construction  for 
the  Peoria  Terminal  Railway.  In  1893  he 
again  became  connected  with  the  Rock  Island 
and  was  roadmaster  for  that  road  until  1897, 
at  which  time  he  was  promoted  to  the  position 
of  division  engineer,  at  Chicago.  In  1901  he 
was  made  general  roadma'ster  in  charge  of 
lines  east  of  the  Missouri  River  and  hi.s  ap- 
pointment with  the  Lackawanna  followed 
shortly. 

F.  W.  D.  Ho  LB  ROOK,  acting  head  of  the 
department  of  yards  and  docks  at  the  Puget 
Sound  Navy  Yard,  died  in  Seattle,  Wash., 
April  13.  He  was  prominent  in  engineering 
circles,  especially  in  the  latter  half  of  the 
last  Century.  Since  that  time  Mr.  Holbrook 
was  resident  engineer  at  the  east  end  of  the 
Hoosac  tunnel.  He  became  division  superin- 
tendent of  the  Yellowstone  division  of  the 
Northern  Pacific  Railway  in  1886  and  held 
the  position  of  secretary  for  the  Seattle  Board 
of  Public  Works  from  1890  to  1892.  From 
the  latter  date  until  late  in  1915  he  was  with 
the  department  of  yards  and  docks,  at  the 
Puget  Sound  Navy  Yard,  being  acting  head 
of  the  department  a  great  part  of  the  time. 
During  his  long  period  of  service  he  was 
prominently  connected  with  the  building  and 
development  of  Western  railroads.  Mr.  Hol- 
brook was  born  in  Boston,  Mass.,  in  1840. 

J.  P.  K.  Miller,  chief  engineer  for  the 
H.  C.  Frick  Coke  Company,  died  April  9  a* 
Scottdale,  Pa. 

John  M.  Buckminster,  a  retired 
civil  engineer,  of  Boston,  Mass.,  died  in  that 
city  April  21.  He  was  born  in  1850  and  re- 
ceived his  education  at  the  Lawrence  Scientific 
School.  Mr.  Buckminster  was  associated  with 
the  constructon  of  waterworks  at  Lynn  and 
Walden,  Mass. 


Charles  H.  Preston,  engineer  and 
architect,  of  Norwich,  Conn.,  died  at  his  home 
in  that  city  April  20.  Mr.  Preston  was  for 
several  years  in  the  employ  of  McQuirk  & 
Bacon,  architects  and  builders,  and  later 
studied  at  Northwestern  University,  Chicago, 
after  which  he  returned  to  Norwich  to  open 
an  office.  He  was  employed  to  assist  in  the 
design  and  construction  of  many  local  struc- 
tures among  which  are  the  Thayer,  Shannon 
and  Majestic  buildings,  in  Norwich.  He  also 
prepared  plans  for  most  of  the  buildings  at 
Taftsville  to  replace  those  destroyed  by  the 
fire  in  that  city  a  year  ago. 

John  K.  Brown,  who  retired  in  1900 
from  active  service  as  assistant  engineer  of 
niaintenance-of-way  for  the  Missouri  Pacific 
Railway,  died  recently  at  Wichita,  Kan.  Mr. 
Brown  was  born  in  1832  and  entered  railway 
service  in  1856.  He  had  been  in  the  employ 
of.  several  different  roads  previous  to  his  asso- 
ciation with  the  Missouri  Pacific  and  had  sur- 
veyed and  helped  construct  part  of  the  Oregon 
Short  Line,  as  well  as  sections  of  the  Missouri 
Pacific  and  the  Boston,  Hartford  &  Erie  rail- 
roads. 

James  Malcolm  Cleaves,  chief 
clerk  in  the  San  Francisco  office  of  the  U.  S. 
Surveyor  General,  died  at  Berkeley,  Cal.,  April 
14,  at  the  age   of  forty-eight. 

David  H.  King,  retired  builder,  of  New 
York  City,  died  at  his  home  in  that  city  April 
20.  Mr.  King  was  born  in  1850  in  the  city  in 
which  he  died  and  at  the  age  of  twenty  en- 
tered the  building  business  in  which  he  later 
won  success.  He  constructed,  among  other 
New  York  buildings,  the  old  Equitable  Build- 
ing, lately  destroyed  by  fire,  and  the  Madison 
Square  Garden.  He  was  president  of  the  New 
York  Dock  Company  for  eight  years  preceding 
his  retirement  from  active  business  life  in 
1909. 

Edward  Kane,  former  superintendent 
of  the  Chicago  water  pipe  extension  depart- 
ment and  trustee  of  the  Sanitary  District  of 
Chicago  since  1910,  died  April  24  in  that  city. 

Robert  J.  Cunningham,  recent  state 
highway  commissioner  of  Pennsylvania,  died 
April  .26  at  his  home  in  Sewickley,  a  suburb  of 
Pittsburgh.  Mr.  Cunningham  was  born  in  1860 
at  Elizabeth,  Pa.  He  started  work  at  the  age 
of  16.  He  was  elected  controller  of  Alleghany 
county  in  1902  and  1906  found  him  in  the  state 
senate,  from  which  he  resigned  in  1908  to  again 
become  controller  of  Alleghany  county.  He  was 
appointed  state  highway  commissioner  in  1915. 


Civil  Service  Examinations 

Massachusetts. — The  Massachusetts  Civil 
Service  Commission  will  hold  an  examination 
for  dredging  inspector  May  5  at  Boston.  The 
salary  is  .$3  a  day.  Only  citizens  of  the  United 
States  who  have  been  residents  of  Massachu- 
setts for  the  past  two  years  may  take  this 
examination.  Blanks  and  information  may  be 
obtained  from  the  civil  service  commission, 
room  151  State  House,  Boston. 

Examinations  Previously  Announced 


Date 


May 


See  Eng. 
Record 
3— Transitman,   salary   $1,200 

to   $1,500,   Philadelphia.. Aprill 

May  4-5 — Assistant  engineer,  salary 
$2,500,  and  structural 
draftsman,  salary  $1,200 
to   $1,500,  Philadelphia.. April  1 

May           9 — Valuation      analysts,     sal- 
aries   $1,800    to    $5,000; 
Interstate          Commerce 
Commission    April  8 

May  2 — Engineer-physicist;    salary 

$2,000   to  $3,000;   U.   S. 
Bureau  of  Standards.  .  .April  8 

May  6 — Junior  electrical  engineer; 
salary  $901  to  $1,200; 
State  of  New  York April  8 

Aug.  21-25 — Second    lieutenant    of 

civilian    candidates April  1 
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Societies  and  Education 

AN  UNUSUAL  amount  of  space  is  given 
in  this  issue  to  articles  and  comment 
on  engineering  education,  engineering  so- 
ciety activities  and  the  field  of  the  engineer. 
The  space  devoted  to  these  subjects  is  a 
fairly  good  indication  of  the  widespread 
interest  which  these  subjects  hold  for  the 
members  of  the  profession  at  the  present 
time.  Professor  Mann's  studies  and  the 
facts  brought  out  with  reference  to  the  de- 
cline in  the  registration  of  civil-engineer- 
ing students  have  directed  new  attention 
to  engineering  education,  while  the  pro- 
posal to  move  the  headquarters  of  the 
American  Society  of  Civil  Engineers  and 
the  activity  of  local  societies  throughout 
the  country  have  opened  up  new  vistas  of 
society  usefulness.  Both  are  healthy  signs, 
for  the  engineer's  education  and  his  co- 
operative activities  are  the  chief  factors 
determining  his  status.  Careful  reading  is 
therefore  urged  of  the  discussion  between 
Professors  Mead  and  Swain,  of  the  article 
by  Mr.  George  and  the  letter  from  Profes- 
sor Newell.  Aside  from  the  intrinsic  merit 
of  the  subjects,  each  of  these  articles  con- 
tains new  and   interesting  points  of  view. 

Surfaced  Concrete  Roads 

WHEN  the  California  Highway  Com- 
mission a  couple  of  years  ago  decided 
to  devote  the  bulk  of  its  $18,000,000  bond 
issue  to  a  type  of  construction  consisting 
of  a  4-in.  concrete  base  with  a  thin  bitu- 
minous wearing  surface  the  prediction  was 
freely  made  that  the  roads  would  be  a  fail- 
ure. The  commission  faced  the  problem  of 
developing  a  huge  mileage  of  state  high- 
ways with  insufficient  funds.  It  had  the 
alternatives  of  choosing  between  a  small 
mileage  of  high-priced  construction,  serv- 
ing only  the  main  centers  of  population,  or 
a  relatively  large  mileage  built  at  a  lower 
cost  and  covering  the  entire  State.  It 
selected  the  latter,  and  with  this  decision 
as  to  policy  went  the  "thin  bituminous  top" 
construction.  Highway  engineers  in  other 
states  have  shown  a  keen  interest  in  Cali- 
fornia's work  and  have,  of  cour.se,  been 
eager  to  learn  how  the  type  adopted  has 
been  standing  up  under  service.  This 
question  is  answered  by  Walter  C.  Howe, 
division  engineer,  in  a  report  submitted 
Feb.  26  to  Austin  B.  Fletcher,  state  high- 
way engineer,  and  printed,  in  part,  on  page 
603.  Basing  his  conclusions  on  an  experi- 
ence with  400,000  sq.  yd.  of  construction, 
some  of  it  two  years  old,  Mr.  Howe  states 
that  for  average  highway  traffic  the  bitu- 
minous carpet  of  heavy  asphaltic  oil  and 
broken  stone  screenings  has  begun  to  dem- 
onstrate that  it  is  an  economical  and  very 
successful  type  of  surfacing.  It  must,  how- 
ever, be  laid  by  an  experienced  crew  and 


under  expert  supervision.  It  is  not  a  pana- 
cea, for  it  is  unsuitable  for  extremely  heavy 
traffic.  When  properly  laid,  however,  and 
under  moderate  traffic  the  life  of  the  sur- 
facing, Mr.  Howe  believes,  will,  with  mod- 
erate repairs,  exceed  the  period  of  three  or 
four  years  originally  predicted  for  it.  In 
appraising  the  value  of  the  thin  bituminous 
surfacing  on  a  4-in.  concrete  base,  for  gen- 
eral use,  engineers  in  other  states  should 
give  due  consideration  to  the  fact  that  the 
California  roads  are  not  subjected  to  the 
rigors  of  wide  temperature  changes  so 
common  in  most  sections  of  the  United 
States. 

Self-Examination 

PROFESSOR  NEWELL  in  his  letter  to 
the  editor  on  page  620  of  this  issue, 
commenting  upon  a  recent  editorial  in  this 
journal,  expresses  clearly,  but  in  greater 
detail,  the  thought  in  the  minds  of  the  edi- 
tors in  pointing  out  the  need  for  constantly 
keeping  before  the  officers  and  membership 
of  a  society  the  ideals  toward  which  it  is 
supposed  to  be  striving.  The  thought 
around  which  Professor  Newell's  comment 
revolves  is  that  constant  self-examination 
is  necessary  in  order  that  a  society  may 
constantly  increase  the  value  of  its  service 
to  its  members.  When  an  individual,  a 
.society,  a  corporation  does  one  or  two  things 
very  well  the  natural  temptation  is  to  let 
well  enough  alone  and  to  consider  that  the 
full  obligation  has  been  discharged.  If  the 
temptation  be  yielded  to,  the  individual  or 
the  body  is  in  a  dangerous  position.  Others 
will  rest  not,  but  by  constant  self-exami- 
nation will  endeavor  to  improve,  with  the 
result  that  the  complacent  ones  are  passed 
in  the  race  or  at  least  have  their  relative 
prestige  lowered.  The  adage,  "Constant 
vigilance  is  the  price  of  safety,"  can  well 
be  paraphrased  for  the  individual,  for  the 
society  and  for  the  corporation  to  read, 
"Constant  self-examination  is  the  price  of 
success." 

Society  Service 

IN  THE  April  "Journal"  of  the  Boston 
Society  of  Civil  Engineers  there  appeared 
an  article  by  Edward  M.  Blake  (see  last 
week's  issue)  in  which  he  lays  special  em- 
phasis on  the  thought  that  membership  in  a 
society  should  carry  with  it  not  only  the 
privilege  of  receiving  something,  but  also 
the  duty  of  giving  service  to  the  society 
and  to  the  profession.  Mr.  Blake  says: 
"We  cannot  draw  from  a  bank  unless  we 
have  put  in  something  to  draw  upon,  and 
the  more  we  put  in  the  more  we  can  draw 
out.     .  .     With    this    conception     [a 

true  spirit  of  service]  firmly  established  in 
his  mind,  the  engineer  who  joins  a  society 
will  consider  of  first  importance  the  ques- 


tion of  what  he  can  add  to  the  society  and 
not  of  what  he  can  get  out  of  the  society 
in  return  for  his  annual  dues.  Service  for 
the  society  will  follow,  and  soon  there  will 
be  no  need  of  arguing  the  other  side — that 
of  the  benefits  to  be  received  from  member- 
ship in  the  society."  Mr.  Blake's  words 
may  well  be  taken  as  a  supplement  to  the 
editorial  "Service  of  Engineering  Societies," 
which  appeared  in  the  Engineering  Record 
of  April  1  and  which  has  caused  consid- 
erable comment.  Societies  well  may  ask 
themselves  whether  they  are  aifording  full 
opportunity  for  their  membership  to  be  of 
service  to  the  organization  and  to  the  pro- 
fession. The  easy  answer  is  that  every- 
one is  invited  to  prepare  papers,  but  that 
answer  merely  dodges  the  issue.  Many 
will  serve  when  drafted  for  service  who 
would  not  volunteer  to  help. 

For  President,  A.  S.  T.  M. 

FOR  the  first  time  in  the  history  of  the 
American  Society  for  Testing  Materials 
the  name  of  a  representative  of  the  produc- 
ing interests  has  been  offered  by  the  nomi- 
nating committee  for  the  presidency  of  the 
society.  A.  A.  Stevenson,  vice-president  of 
the  Standard  Steel  Works  Company,  at 
present  vice-president  of  the  society  and  for 
many  years  one  of  the  most  active  and  valu- 
able members  of  committee  A-1,  on  standard 
specifications  for  steel,  is  the  nominee.  The 
nomination  is  a  tribute  to  Mr.  Stevenson's 
sterling  character  and  to  the  high  quality 
and  purpose  of  his  work  in  the  society.  At 
the  same  time  the  fact  that  it  has  not  feared 
to  propose  for  the  highest  position  in  the 
organization  a  representative  of  the  produc- 
ing interests,  is  a  tribute  to  the  broad- 
mindedness  of  the  society  as  represented 
by  its  nominating  committee.  It  is  a  fitting 
compliment,  too,  to  the  spirit  which  the 
manufacturers  have  displayed  in  their  work 
in  the  organization.  In  the  early  days  of 
the  organization  doubts  were  expressed  as 
to  the  possibility  of  a  permanent  and  thor- 
oughly trustworthy  body  in  the  delibera- 
tions of  which  the  manufacturers  were 
given  so  large  a  voice.  For  that  reason 
the  management  was  unusually  circumspect 
at  the  start,  careful  lest  some  misguided 
producer  might  endeavor  to  take  improper 
advantage  of  his  membership  privilege. 
But  those  fears  have  long  since  been  dis- 
pelled, and,  if  anything,  the  raising  of  a 
producer  to  the ,  presidency  has  been  too 
long  delayed.  Now  it  is  fully  recognized 
that  the  society  could  not  have  become  so 
useful  to  the  engineering  profession  had 
the  manufacturers  been  eliminated  from 
membership  and  their  tremendous  contribu- 
tions to  the  development  of  engineering 
science  rejected.  The  organization  owes 
its  success  no  less  to  the  ability  and  ster- 
ling work  of  the  producing  interests  than 
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to  the  contributions  and  ability  of  the  non- 
producing  members.  Mr.  Stevenson's  nomi- 
nation is  fitting  recognition  of  this  fact. 

New  York's  Boring  Records 

NO  ARGUMENT  is  needed  to  convince 
engineers  of  the  value  of  sub-surface 
information  obtained  by  means  of  drills, 
test  pits  and  larger-sized  excavations,  but 
until  the  Municipal  Engineers  of  the  City 
of  New  York  conceived  the  plan  for  a 
single  permanent  collection  of  local  rock 
cores  and  other  samples  no  one  apparently 
had  visualized  the  immense  importance  of 
a  round-up  of  the  city's  underground  rec- 
ords. For  many  months  past  a  committee 
of  the  Municipal  Engineers  has  been  as- 
sembling data  secured  from  all  available 
sources,  and  at  a  meeting  last  month  James 
F.  Sanborn  made  the  important  announce- 
ment that  space  for  the  collection  had  been 
secured  in  a  room  set  apart  for  the  pur- 
pose in  the  Municipal  Building,  and  that 
the  Board  of  Estimate  and  Apportionment 
had  voted  $5,000  for  the  work.  This  is 
good  news  for  New  York  contractors  as 
well  as  engineers.  It  means  that  informa- 
tion regarding  underground  conditions,  for- 
merly unavailable,  or  available  only  after 
tedious  investigation  of  scattered  and  frag- 
mentary records,  will  now  be  centralized  and 
easy  of  interpretation.  But  the  committee 
has  not  stopped  at  the  mere  collection  and 
classification  of  rock  samples.  It  is  proposed 
to  formulate  a  set  of  rules  and  suggestions 
with  reference  to  proper  methods  to  employ 
on  underground  surveys.  Thus  the  whole 
routine  will  be  standardized  and  the  re- 
sults increased  in  value  manyfold.  Engi- 
neering organizations  in  other  cities  might 
well  follow  the  example  of  New  York's  Mu- 
nicipal Engineers.  There  is  opportunity 
for  constructive  work  and  it  is  precisely 
along  this  line  that  local  engineering  so- 
cieties can  demonstrate  their  value  to  the 
community  at  large. 

Alaska's  Government  Railroad 

WHOEVER  has  pictured  in  his  mind  the 
government  railroad  in  Alaska  wind- 
ing its  way  through  tortuous  canyons,  leap- 
ing across  chasms  on  bridges  requiring 
ingenuity  to  design  and  daring  to  erect, 
plunging  through  tunnels  and  doubling 
around  mountains  to  gain  elevation,  will  be 
di.sappointed  when  he  reads  the  article  by 
Mr.  Riggs  of  the  Alaskan  Engineering  Com- 
mission, on  page  600  of  this  issue.  There 
will  be  none  of  these  engineering  triumphs, 
because  none  of  them  will  be  necessary. 
Except  for  the  difference  in  climate  and 
vegetation,  and  the  difficulties  of  getting 
men,  materials  and  supplies  to  the  work, 
the  line  could  as  well  be  over  the  Alleghany 
Mountains,  and  even  there  at  one  of  the 
easiest  points.  Broad  Pass,  for  example,  is 
5  miles  wide  and  only  2400  ft.  above  sea 
level.  As  to  what  the  problems  have  been 
in  Alaska,  what  has  been  done  with  the 
funds  available,  whether  or  not  the  road  is 
needed  at  all,  the  Engineering  Record 
leaves  that  to  the  readers  of  Mr.  Riggs' 
article.  One  point  not  brought  out  in  the 
article,  but  mentioned  by  Mr.  Riggs  else- 


where, is  the  character  of.  construction.  A 
common  criticism  of  governmental  works 
has  been  their  elaborateness,  in  disregard 
of  the  traffic  and  other  necessities.  This 
criticism  hardly  applies  to  the  Alaska  rail- 
road. Following  the  example  of  private 
pioneer  railroad  builders,  the  government 
is  suiting  the  construction  to  the  traffic  in 
sight,  and  building  a  railroad  serviceable 
but  not  fancy.  The  Alaskan  Engineering 
Commission  and  the  Department  of  the  In- 
terior deserve  commendation  for  this  pol- 
icy. Other  government  agencies,  including 
the  Congress  which  appropriates  money  for 
the  improvement  of  impossible  muddy 
creeks,  should  take  notice. 


neering  their  proper  place  in  community 
affairs. 

Engineers  qualified  by  training — long  and 
broad  training  in  industrial  matters — and 
with  sales  and  publicity  instincts,  may  well 
give  consideration  to  the  new  field.  The  ap- 
pointment of  Mr.  Paul  Gendell,  formerly 
manager  of  the  Engineers'  Society  of  Penn- 
sylvania, to  the  secretaryship  of  the  Du- 
Bois,  Pa.,  Chamber  of  Commerce  indicates 
that  there  are  already  those  who  see  the 
opportunity. 


New  Engineering  Field  in  Cham- 
bers of  Commerce 

MR.  JAMES  Z.  GEORGE,  industrial  en- 
gineer for  the  New  Orleans  Chamber  of 
Commerce,  points  out  a  new  and  very  at- 
tractive field  for  engineers  in  his  article  on 
page  604  of  this  issue.  Once  attention  is 
called  to  it  one  is  surprised  that  the  oppor- 
tunities were  not  fully  appreciated  before. 
Community  building  is  very  largely  an  eco- 
nomic .and  engineering  problem.  Other 
matters,  such  as  the  commercial  and  social 
life  of  the  city,  need  attention,  but  all  rise 
from  an  engineering  and  economic  founda- 
tion. Chamber-of-Commerce  activities  in 
municipal-engineering  matters  is  not  an  in- 
novation, though  the  New  Orleans  method 
of  handling  this  activity,  through  a  quali- 
fied salaried  engineer,  is  new.  The  main 
departure  at  New  Orleans,  and  the  one  that 
is  sure  to  be  copied  elsewhere,  is  the  func- 
tion of  the  industrial  engineer  in  the  pro- 
motion and  development  of  the  industrial 
life  of  the  community.  Most  of  us  know 
of  the  spread-eagle  and  red-fire  methods  of 
attracting  industries,  and  know  how  little 
thought  is  given  to  the  economic  questions 
which  should  be  considered  in  locating  a 
plant.  Failures — many  of  them — were  to 
be  expected.  But  where  there  has  been  one 
failure  there  are  probably  now,  merely 
eking  out  an  existence  in  "stimulated"  loca- 
tions, half  a  dozen  factories  which  would 
be  paying  plants  if  fundamental  economic 
considerations  had  not  been  neglected. 

But  aside  from  the  opportunities  and  ad- 
vantages on  which  Mr.  George  has  enlarged, 
the  Engineering  Record  sees  in  the  entrance 
of  the  engineer  into  this  field  another  de- 
cided benefit.  It  should  give  an  oppor- 
tunity, through  publicity,  to  throw  engi- 
neering work  into  its  proper  relation  into 
the  community's  life.  The  commercial,  and 
latterly  the  social  welfare,  factors  have 
dominated  the  work  and  the  publicity  of 
chambers  of  commerce  to  the  almost  entire 
exclusion  of  engineering  matters.  When 
engineering  problems  do  come  to  the  fore, 
they  are  treated  with  a  bias  born  of  un- 
conscious, but  nevertheless  deplorable,  ig- 
norance. 

Engineers  and  engineering  societies  have 
given  especial  attention  to  publicity  in  re- 
cent years.  They  ^should  recognize  the  po- 
sition described  by  Mr.  George  as  an  oppor- 
tunity for  more  effective  educational  work, 
as  an  ally  for  giving  engineers  and  engi- 


Present-Day  College  Education 

I  NEVER  feel  that  I  have  hit  hard  unless 
there  is  a  rebound,"  said  a  famous 
orator,  and  that  thought  comes  to  mind  in 
reading  the  discussion  between  Professors 
Mead  and  Swain  on  college  education,  which 
appears  on  page  607  of  this  issue.  Profes- 
sor Swain  hit  hard  in  his  original  commu- 
nication. He  spoke  frankly  on  matters  that 
are  of  the  gravest  concern  to  educators — 
the  characteristics  of  the  men  they  turn  out. 
It  was  but  natural  that  his  views  should 
meet  with  opposition — opposition  based  on 
misunderstanding  of  his  position  or  on  radi- 
cally different  experience. 

As  often,  in  controversial  matters,  some 
of  the  differences  are  more  apparent  than 
real.  For  example,  on  the  matter  of  com- 
mon sense.  Professors  Mead  and  Swain  are 
not  far  apart,  though  they  differ  as  to  the 
cause  of  whatever  lack  of  common  sense 
they  concede. 

On  some  points,  though,  there  is  wide  dif- 
ference, and  though  Professor  Swain  con- 
tends that  there  is  no  difference  in  the 
schools,  one  cannot  but  feel  that  there  must 
be  disparity  in  some  of  the  factors  between 
East  and  Middle  West.  On  any  other  the- 
ory it  is  hard  to  account  for  the  divergence. 
Is  it  in  the  spirit  of  the  schools?  Is  it  in 
the  home  training,  preparatory  schooling  or 
attitude  of  the  men?  Only  a  thorough  ac- 
quaintance with  the  two  sections  of  the 
country  in  question,  and  with  their  young 
men  and  educational  institutions  could  jus- 
tify one  in  speaking  with  finality. 

On  one  point  in  controversy — whether  or 
not  college  men,  on  the  average,  are  accu- 
rate and  thorough — the  divergence  should 
be  less  than  it  is.  The  experience  of  the 
Engineering  Record  favors  Professor 
Swain's  rather  than  Professor  Mead's  posi- 
tion. Recent  college  graduates  who  are  ac- 
curate and  thorough  are  not  easy  to  find. 
One  cannot  expect  from  them  the  finish  of 
practitioners  in  the  handling  of  technical 
problems,  as  Professor  Mead  well  contends, 
but  employers  have  a  right  to  expect  in  the 
young  men  habits  of  accuracy  and  thorough- 
ness and  the  power  of  sustained,  logical 
thinking. 

On  one  point  the  agreement  of  the  two 
professors  is  particularly  gratifying — that 
"more  moral  training  and  more  discipline" 
are  needed.  Such  training  and  discipline 
are  crying  needs  throughout  our  entire  edu- 
cational system.  In  fact,  military  drill  for 
pupils  in  the  grades  and  in  the  high  school 
has  many  advocates  because  of  the  dis- 
ciplinary effect,  aside  from  all  considera- 
tions of  a  strictly  military  character.  One 
consulting    engineer,    employing    normally 
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from  30  to  40  men,  has  found  his  work  to 
suffer  so  much  from  the  employment  of 
undisciplined  college  graduates  that  he 
makes  a  practice  of  securing  West  Point 
and  Annapolis  men  whenever  possible,  and 
as  a  second  choice  takes  technical  graduates 
who  have  worked  their  own  way  through 
college.  His  experience  is  that  these  men 
have  learned  to  obey  and  submit  more  read- 
ily to  the  routine  of  the  organization. 

Professor  Swain  well  commends  the  work 
of  Dean  Herman  Schneider  at  the  Uni- 
versity of  Cincinnati.  Dean  Schneider,  by 
the  plan  of  alternate  periods  in  school  and 
in  the  shop,  secures  a  constant  appraisal  of 
the  student's  scholastic  attainments,  and 
puts  his  knowledge  to  constant  test  in  prac- 
tical work.  Most  of  the  shortcomings  of 
which  Professor  Swain  complains  cannot 
continue  under  such  test.  The  student  must 
mend  his  ways  or  force  his  own  elimination 
from  the  course.  The  discipline  is  a  severe 
one,  but  perforce  most  beneficial,  for  the 
qualities  most  worth  while  are  developed 
through  arduous  work. 

Controversies  such  as  that  here  discussed 
have  a  very  decided  value.  They  throw 
into  relief  important  questions.  These  must 
be  thrashed  out  if  the  sanest  and  best  de- 
velopment is  to  ensue. 


National   Freight-Handling   Com- 
panies 

DESPITE  all  the  attention  given  it,  the 
handling  of  freight  at  terminals  seems 
to  show  very  little  improvement.  Here 
and  there  mechanical  devices,  particularly 
at  ports,  have  effected  economies,  but  when 
the  whole  problem,  including  the  haulage 
from  shipper  to  terminal  and  from  terminal 
to  consignee,  is  considered  the  conclusion  is 
forced  on  one  that  progress  has  been  slow. 
On  page  606  of  this  issue  the  matter  is  dis- 
cussed again.  Mr.  Marshall  has  hit  at  the 
root  of  the  difficulty  when  he  proposes  large, 
well-organized  trucking  companies.  Effi- 
ciency in  freight  handling,  as  far  as  city 
haulage  is  concerned,  is  low  because  each 
small  shipper  and  consignee  works  inde- 
pendently and  according  to  his  own  whim. 
No  effort  is  made  to  handle  the  business  as 
a  whole,  scheduling  and  classifying  it  in 
accordance  with  any  well-thought-out  plan. 
In  fact,  with  a  multitude  of  individuals,  each 
seeking  to  serve  his  own  interests,  co-ordi- 
nation is  impossible.  The  remedy,  obvi- 
ously is  to  substitute  large  companies 
which  will  subordinate  the  whims  of  indi- 
viduals to  a  system  that  will  make  for 
greater  efficiency  and,  in  the  long  run,  be 
a  benefit  to  all  parties.  This  scheduling  of 
freight  handling,  and  haulage  by  night  as 
well  as  by  day,  in  order  to  iron  out  the 
peaks  and  thus  secure  maximum  use  of 
haulage  equipment  and  freight  terminals, 
has  previously  been  advocated  in  this  jour- 
nal. 

When,  however,  Mr.  Marshall  proposes 
the  formation  of  national  companies  to  do 
this  work  he  breaks  forth  into  a  new  field. 
The  minute  this  plan  is  proposed  question 
arises  as  to  details.  These  Mr.  Marshall  has 
not  given,  and  consequently  judgment  on 
the  plan  will  depend  entirely  upon  the  sup- 
position as  to  details  made  by  each  indi- 


vidual. Shall  this  company  handle  the 
trucking  at  either  end  only,  or  shall  it,  like 
the  express  companies,  own  its  own  cars 
and  assume  full  responsibility  for  the  goods 
in  transit.  If  it  were  to  take  the  latter 
course,  the  procedure  would  be  a  radical 
change  from  present  practice.  The  first 
plan,  of  merely  handling  the  haulage,  would 
be  but  an  extension  of  the  local  company 
organization  mentioned  in  the  previous 
paragraph. 

Whatever  the  details,  however,  careful 
study  of  the  possibilities  of  this  scheme  and 
of  other  serious  plans  that  may  have  the 
same  end  in  view  are  worthy  of  close  analy- 
sis and  study.  Terminal  charges  are  so 
excessively  high  that  any  measures  that  will 
reduce  them  will  be  a  boon  to  the  transpor- 
tation interests  and  will  materially  cut 
down  the  transportation  overhead  which  all 
commodities  must  now  bear.  Progress  to- 
ward a  solution  is  exceedingly  slow,  and 
it  would  not  be  surprising  if  effective  reduc- 
tion of  terminal  rates  would  wait  upon  the 
discovery  of  some  radically  new  method  of 
treatment.  Applications  of  methods  now 
well  known  have  not  been  received  with 
much  enthusiasm  by  the  railroads,  while 
the  large  trucking  organization,  local  or  na- 
tional, capable  undoubtedly  of  reducing 
costs,  apparently  does  not  hold  out  promise 
of  sufficient  economies  for  individual  ship- 
pers to  encourage  capital  to  embark  in  the 
enterprise.  A  trial  with  it,  however,  might 
quickly  develop  the  weak  spots  and  advan- 
tages, and  lead  the  way  to  a  thoroughly 
satisfactory  solution  of  the  problem. 


Another  Enormous  Railroad  Im- 
provement for  New  York  City 

FOR  MANY  YEARS  negotiations  have 
been  going  on  to  bring  about  radical 
changes  in  the  West  Side  freight  line  of  the 
New  York  Central  Railroad  in  New  York 
City.  The  problem  was  a  big  one,  and  very 
complex.  The  main  basis  for  the  improve- 
ment was  the  demand  for  the  renewal  of 
the  tracks  from  the  grades  of  Tenth  and 
Eleventh  Avenues.  At  the  same  time  the 
users  of  Riverside  Park  and  other  parks 
sought  to  have  them  relieved  from  the 
smoke  and  bad-odor  nuisances  and  the  shut- 
ting off  of  the  public  from  the  Hudson 
River  front.  These,  with  improvements 
wanted  at  other  points,  involved  practically 
the  entire  12-mile  line.  Among  the  agi- 
tators were  not  a  few  who,  indifferent  alike 
to  the  rights  of  corporations  and  to  the 
invaluable  service  rendered  by  this  particu- 
lar corporation  in  bringing  food  to  the  city, 
wished  to  throw  the  railroad  bodily  into  the 
river.  Others,  more  reasonable  but  never- 
theless obstructionists,  opposed  what  they 
thought  would  give  the  New  York  Central 
a  permanent  monopoly  on  the  bulk  of  the 
city's  business.  All  manner  of  minor  objec- 
tions were  raised  to  practically  every  change 
all  along  the  line.  Naturally  the  New  York 
Central,  having  rather  definitely  establisheu 
its  right  to  be  there,  had  no  intention  of 
spending  millions  without  obtaining  any  off- 
setting advantages.  Hence  the  protracted 
negotiations,  which  have  now  resulted  in  a 
tentative  understanding  between  city  and 
railroad.    The  main  features  of  that  under- 


standing   are    set    forth    on    page    612. 

As  a  reading  of  the  article  will  indicate, 
the  expenditure  of  $50,000,000  to  $100,000,- 
000  on  the  project  ranks  it  with  the  recent 
passenger  terminal  improvements  of  the 
Pennsylvania  and  the  New  York  Central  in 
New  York  City.  Moreover,  it  is  without 
doubt  the  most  expensive  freight  terminal 
improvement  ever  projected. 

Since  the  preparation  of  that  article  the 
public  hearings  mentioned  have  begun. 
Judging  from  the  first  of  these,  last  Mon- 
day, there  is  almost  unanimous  approval  of 
the  project  as  a  whole.  The  main  objections 
are  on  two  points.  Certain  uptown  asso- 
ciations look  askance  at  the  unwillingness 
of  the  railroad  to  build  the  bluff  above  Man- 
hattan valley  out  over  the  steel  roof  it  offers 
to  construct  over  its  main  tracks,  and  be- 
lieve that  even  then  the  uncovered  yard 
beyond  may  become  a  nuisance  and  spoil 
the  park.  Hence  they  want  at  least  a  reser- 
vation in  the  contract  that  the  yard  may  be 
covered  later  if  the  city  desires  it.  Then 
certain  idealists  who  cling  to  the  idea  of  a 
marginal  railway  and  belt  of  warehouses 
around  Manhattan  fear  that  the  proposed 
change  south  of  Thirtieth  Street,  where  the 
New  York  Central  seeks  a  private  right-of- 
way,  will  be  a  barrier  to  the  development 
of  this  general  warehouse  belt. 

This  journal  believes  that  both  of  these 
objections  are  unwarranted.  As  to  the  mar- 
ginal railway  and  warehouse  belt,  the  En- 
gineering Record  is  heartily  in  favor  of  this 
form  of  terminal  development  where  feasi- 
ble. Looking  over  the  New  York  Central 
plans  and  noting  what  facilities  this  one 
railroad  deems  necessary  for  its  indi- 
vidual purposes,  one  is  inclined  to  doubt 
whether  a  line  adequate  for  all  of  the  New 
Jersey  roads  is  feasible  in  lower  Manhat- 
tan. Assuming  that  it  is,  however,  the 
present  project  leaves  ample  room  for  the 
later  development,  and  even  though  the 
warehouse  belt  may  have  to  be  narrow  in 
places,  that  local  restriction  does  not  seem 
serious  to  a  line  around  lower  Manhattan. 

As  to  the  covering  of  Manhattanville 
yard,  the  electric  operation  and  the  fact  that 
the  yard  will  be  far  below  the  level  of  the 
park  make  it  unlikely  that  it  will  ever  be  a 
serious  nuisance.  Those  who  point  to  the 
lower  level  of  the  proposed  Thirtieth  Street 
yard  as  proving  the  feasibility  of  operating 
a  covered  yard  overlook  the  fact  that  the 
latter  is  a  loading  and  delivery  yard,  where 
there  will  be  comparatively  little  switching. 

In  a  nutshell,  the  railroad  has  conceded 
about  all  it  will  to  the  city,  and  Controller 
Prendergast  made  it  plain  at  the  hearing 
Monday  that  every  objection  raised  there 
had  been  thrashed  out  in  conference.  The 
outstanding  feature  of  the  tremendous  proj- 
ect is  that  the  railroad  offers  to  spend  a 
large  sum  of  money  on  a  piece  of  work  that 
will  improve  civic  conditions  vastly.  It  is, 
therefore,  unwise  to  indulge  in  further 
argument  over  details,  or  to  hold  down  this 
company  that  is  ready  to  act,  because  it  is 
thought  that  other  railroads  might  at  some 
later  date  desire  to  participate  in  the  work. 
The  proposed  improvement  would  be  a  boon 
to  the  city  and  the  Engineering  Record 
hopes  it  will  go  through  substantially  as 
planned. 
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The  Government  Railroad  in  Alaska — What  Two  Years 
and  Limited  Funds  Have  Accomplished 

In  Expenditure  of  $2,467,914  Alaska  Northern  Railroad  Has  Been  in  Part  Paid  for  and 
Rehabilitated,  Extension  to  Matanuska  River  Practically  Completed  and  Entire  Line  Located 


LOOK  FIRST  at  a  map  of  Alaska.  The 
panhandle  is  a  narrow  fringe  along 
the  sea  and  does  not  need  a  railroad.  It  is 
served  entirely  and  well  by  water.  A  nar- 
row-gage railway  from  Skagway  to  White- 
horse  breaks  through  the  mountains  and 
forms  a  part  of  the  White  Pass  and  Yukon 
Route  to  the  waters  of  the  Yukon  and  its 
tributaries.  As  far  as  this  article  is  con- 
cerned, we  can  eliminate  the  panhandle. 
The  great  balance  of  Alaska,  approximate- 
ly one-sixth  of  the  United  States,  is  with- 
out adequate  means  of  transportation. 

From  Cordova  on  the  east  side  of  Prince 
William  Sound  the  Copper  River  &  North- 
western Railway,  a  standard-gage  road, 
runs  northward  along  the  Copper  River 
to  Chitina  at  Mile  131  and  then  bends 
eastward  for  65  miles  and  halts  against  a 
mountain,  but  directly  under  the  ore  bins 


By  THOMAS  RIGGS.  JR. 
Member  Alaskan  Engineering  Commission 

for  the  mineral  and  agricultural  develop- 
ment of  a  country  so  rich  in  possibilities 
as  almost  to  cause  skepticism. 

In  1912,  under  authority  from  Congress, 
President  Taft  appointed  a  commission, 
consisting  of  Maj.  Jay  J.  Morrow  of  the 
Corps  of  Engineers,  U.  S.  A.;  Alfred  H. 
Brooks,  of  the  U.  S.  Geological  Survey; 
Leonard  M.  Cox,  Civil  Engineer,  U.  S.  N., 
and  Colin  M.  Ingersoll,  consulting  engineer, 
of  New  York,  to  examine  into  railroad  pos- 
sibilities in  Alaska  and  report  on  routes 
which  would  best  serve  the  development  of 
Alaskan  resources.  Their  work  was  ad- 
mirably accomplished  and  an  exhaustive 
and  valuable  report  submitted. 

Engineering  Commission  Is  Formed 

In  May,  1914,  President  Wilson,  advised 
by  Secretary  Lane  of  the  Interior  Depart- 


LIGNITE   EXPOSURES    APPEAR    IN    SANDSTONE    CLIFFS   IN    NENANA   COAL   FIELDS 


of  the  Bonanza  Mill.  The  marvelous  Ken- 
necott  copper  mines  were  the  real  reasons 
for  construction,  although  the  railroad  is 
now  performing  the  functions  of  a  com- 
mon carrier  in  the  development  of  a  won- 
derful region  of  mineral  resources. 

On  the  west  side  of  Prince  William 
Sound,  a  standard-gage  road,  .starting  life 
under  the  name  of  the  Alaska  Central  Rail- 
road and  now  called  the  Alaska  Northern 
Railroad,  having  its  terminal  at  Seward, 
extends  northward  a  distance  of  71  miles. 
In  the  interior  of  Alaska  a  narrow-gage 
railroad  46  miles  long  serves  the  Fairbanks 
mining  district.  On  the  Seward  Peninsula 
two  little  roads  slumber  peacefully  on  the 
Arctic  tundra.  A  few  other  short  stretches 
of  construction  in  various  parts  of  the  terri- 
tory serve  strictly  local  demands  or  are  out 
of  commission  entirely. 

So  much  for  railroad  transportation  in 
Alaska  until  the  act  approved  March  12, 
1914,  put  new  life  into  moribund  schemes 


ment,  appointed  William  C.  Edes,  chief  en- 
gineer. Northwestern  Pacific  Railroad ; 
Lieut.  Frederick  Mears,  superintendent, 
Panama  Railroad,  and  Thomas  Riggs,  Jr., 
engineer,  Alaskan  Boundary  Commission, 
a  commission  to  make  certain  surveys,  esti- 
mates and  investigations  on  which  routes 
could  be  definitely  selected  by  the  President 
and  a  railroad  constructed,  for  which  pur- 
pose Congress  had  authorized  a  sum  not  to 


Table  1 — Mileages  Sueveted  in  1914 

Definite  railroad  location 122.86 

Preliminary  surveys 875.99 

Valuation    surveys     70. so 

Remnnaissance  surveys   (Kuskokwim) 72fi  "i' 

1.795.65 


exceed  $35,000,000.  The  commission  was  in 
the  field  from  the  latter  part  of  May  until 
November  and  then  returned  to  Washington 
and  submitted  a  report.  Briefly  the  results 
accomplished  in  miles  were  as  shown  in 
Table  1. 


In  addition,  members  of  the  commission 
inspected  the  harbors  of  Cordova,  Valdez, 
Portage  Bay,  Seward  and  Controller  Bay; 
made  a  careful  examination  of  the  Copper 
River  &  Northwestern  Railway,  covered 
the  route  between  Seward,  the  Matanuska 
coal  fields  and  Fairbanks,  and  between 
Fairbanks  and  the  Nenana  coal  fields  via 
the  Tanana  River  flats,  visited  the  Bering 
River  coal  fields,  covered  the  route  between 
Fairbanks  and  Valdez  and  Chitina,  and 
made  a  detail  examination  of  the  survey 
between  Valdez  and  the  Copper  River  over 
Marshall  Pass. 

For  the  preliminary  work  Congress  had 
appropriated  $1,000,000.  Of  this  amount 
the  commission  expended  $393,059.92,  this 
covering  surveying  equipment,  pack  trains 
and  launches,  transportation,  salaries  of 
fourteen  parties,  maintenance  of  headquar- 
ters at  Ship  Creek,  compensation  of  weather 
observers  at  Portage  Bay  and  Ship  Creek 
throughout  the  winter,  caretakers  of  stock 
and  equipment  at  Ship  Creek  and  Fair- 
banks, reduction  of  field  notes,  preparation 
of  maps,  charts  and  profiles  and  the  final 
report. 

$2,000,000  Appropriated  for  Construction 

For  the  fiscal  year  1915  Congress  ap- 
propriated a  further  sum  of  $2,000,000  to 
start  actual  construction  along  a  route  to 
be  selected  by  the  President,  and  in  April 
the  President,  through  Secretary  Lane,  an- 
nounced his  selection  of  route,  a  copy  of 
which  has  already  been  published  in  the 
Engineering  Record.  [See  the  issue  of 
April  17,  1915,  page  482.]  Briefly  stated, 
the  road  is  to  go  from  Seward  on  Resurrec- 
tion Bay  to  Fairbanks,  a  distance  of  466 
miles,  with  a  38-mile  branch  to  the  Mata- 
nuska coal  fields  and  a  5-mile  branch  to 
Ship  Creek  (or  Anchorage,  as  it  is  now 
called).  As  part  of  the  contemplated  sys- 
tem the  President  authorized  the  purchase 
of  the  Ala.ska  Northern  Railroad  for  the 
sum  of  $1,150,000,  for  which  a  preliminary 
installment  of  $500,000  was  paid,  the  bal- 
ance to  be  paid  in  one  year. 

Through  executive  order  the  supervisor>- 
power  was  placed  in  the  hands  of  the  Alas- 
kan Engineering  Commission  under  the  di- 
rection of  the  Secretary  of  the  Interior. 
Mr.  Edes  was  continued  as  chairman  and 
chief  engineer,  with  full  veto  power  over  all 
administrative  matters.  With  $500,000 
obligated  to  the  Alaskan  Northern  Railroad 
Company  there  remained  only  a  little  more 
than  $2,000,000  to  be  expended  on  construc- 
tion. It  was  considered  that  the  best  re- 
sults could  be  obtained  by  concentrating 
construction  largely  from  one  headquar- 
ters. The  flat  land  near  the  mouth  of  Ship 
Creek  was  selected  as  the  most  available 
point  for  initial  operations. 

The  chairman  established  himself  at 
Seward,  which  has  become  the  executive 
headquarters.  To  Lieutenant  Mears  was 
assigned  the  first  brunt  of  construction, 
and  to  the  writer  the  completion  of  location 
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surveys  from  near  Broad  Pass  to  Fair- 
banks. For  convenience  the  parcelling  of 
authority  was  entitled  Seward  Division, 
Anchorage  Division  and  Fairbanks  Divi- 
sion. 

Headquarters  Established  at  Seward 

At  Seward  are  established  all  the  head- 
quarters executive  offices.  The  members  of 
the  commission  report  monthly  to  the  chair- 
man, who  in  turn  reports  to  the  Secretary 
of  the  Interior.  All  accounts  from  other 
divisions  receive  administrative  action 
here  before  being  forwarded  to  the  auditor 
of  the  Interior  Department  at  Washington 
for  settlement. 

On  his  arrival  in  May  at  Seward  the 
chairman  moved  into  the  offices  of  the 
Alaska  Northern  Railroad,  and  pending  ad- 
justment of  certain  suits  against  the  rail- 
road took  it  over  on  lease.  A  small  amount 
of  reconstruction  was  attempted  and  the 
road  put  in  shape  for  gas-car  traffic  as  far 
as  Mile  53.  Beyond  this  the  road  was  out 
of  commission,  owing  to  slides  and  wash- 
outs. In  August  the  transfer  of  the  road 
was  eflfected  and  all  property,  including  the 
dock,  was  turned  over  to  the  government. 
William  C.  Edes  was  designated  as  presi- 
dent, Frederick  Mears  as  vice-president,  and 
B.  H.  Barndollar  secretary  and  treasurer. 
From  the  traffic  receipts  a  small  machine 
shop  was  erected  and  a  number  of  minor 
repairs  to  the  road  were  made. 
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quirements  for  ties,  piling  and  trestle  posts. 
The  larger  bridge  timbers  are  all  brought 
from  Washington  or  Oregon,  as  spruce  of 
sufficient  size  and  quality  is  not  readily  ob- 
tainable in  Alaska,  and  owing  to  the  local 
climatic  and  industrial  conditions,  cannot 
compete  to  advantage  with  the  imported 
article. 

Three  locating  parties  operated  in  the 
Anchorage  Division  and  a  temporary  tele- 
graph and  telephone  line  was  pushed 
through  to  Kern  Creek  to  connect  with  the 
line  of  the  Alaska  Northern. 

Up  to  Feb.  29,  1916,  in  the  Anchorage 
Division  part  of  the  results  accomplished 
are  given  in  Table  2 : 


Table  2 — Construction   Dong  in  anchobaoe 
Division  Up  to  End  of  Fbbruart 

1.  Clearing  and  right-of-way 797.68  acres 

2.  Grubbing    145.28  acres 

3.  Excavation    941,819  cu.  yd. 

4.  Track.    56-lb.    rail 81,367  lln.  ft 

5.  Track,    70-lb.    rail 195.548  lln.  ft. 

6.  Telephone   line 213.395  lln.  ft. 

7.  riles    in    trestles 107,801  lln.  ft. 

S.   Iron  in  trestles 161.926  lb. 

9.  Lumber   in   trestles 822,380  ft.  b.  m. 

10.  Logs    in   culverts 112,559  lln.  ft. 

11.  Iron  in  culverts 12,558  lb. 


POSITION    OF    LOCATED   LINE 

house  was  built,  and  a  spur  track  laid 
through  the  mud  to  the  higher  ground  along 
Ship  Creek.  Gradually  a  dismal,  tent-dot- 
ted flat  took  on  the  appearance  of  a  con- 
struction headquarters,  pile  drivers  chugged 


Toward  the  close  of  the  year,  funds  be- 
ing practically  exhausted,  the  organization 
was  reduced  to  a  minimum,  and  aside  from 
a  little  track  laying  and  the  completion  of 
the  bridges  under  course  of  erection,  work 
was  brought  to  a  standstill. 


ALONG    THE    SHIP    CREEK    BRANCH — THE    GRADING    HERE   AS   ELSEWHERE  IS   BEING  DONE   MAINLY   BY    STATION    MEN 


For  convenience  the  office  of  the  purchas- 
ing agent  is  located  in  Seattle,  C.  E.  Dole, 
formerly  chief  clerk  of  the  Purchasing  Divi- 
sion of  the  Isthmian  Canal  Commission  at 
Washington,  being  in  charge. 

First  Construction  Is  at  Anchorage 

The  romance  and  honor  of  initiating  the 
first  government  railroad  construction  in 
Alaska  belongs  to  Mr.  Mears. 

Anchorage  lies  on  Knik  Arm  of  Cook  In- 
let. The  range  of  spring  tides  is  nearly 
40  ft.  Direct  dockage  is  impossible  under 
present  conditions,  and  all  steamers  must 
lie  in  the  roadstead  discharging  cargo  to 
lighters,  which  come  ashore  on  the  tide. 
The  first  condition  to  be  faced  was  that  of 
landing  material,  men  and  supplies.  There 
were  available  only  one  60-ton  cargo  lighter, 
formerly  the  property  of  the  Navy  Depart- 
ment; a  50-ft.  navy  steamer;  a  flat-bottom 
stern-wheel  boat,  built  by  the  commission 
the  previous  year,  and  a  few  privately 
owned  gasoline  launches.  In  a  hurry  ad- 
ditional lighters  and  power  craft  were  ac- 
cumulated,   a   high-tide   wharf    and    ware- 


industriously  at  landing  wharves  along  the 
creek,  a  track  stretched  its  way  through 
material  yards,  and  stiffleg  derricks  and 
locomotive  cranes  handled  the  fast-increas- 
ing supply  of  construction  material. 

In  June  grading  was  actively  prosecuted. 
In  almost  every  operation  the  small-contract 
system  was  employed.  Clearing,  grubbing 
and  grading  were  let  to  stationmen — asso- 
ciations of  laborers  who  take  on  a  con- 
tract at  an  agreed-upon  unit  cost.  Clear- 
ing and  grubbing  are  paid  for  by  the  acre, 
and  grading  goes  by  the  cubic  yard.  By 
this  method  very  satisfactory  results  were 
obtained,  and  in  all  probability  the  method 
will  be  continued  throughout  the  period  of 
construction.  Bridge  work  is  done  under 
force  account,  as  is  also  tracklaying. 

The  first  150  miles  of  the  accepted  line 
lie  entirely  within  the  Chugach  Forest  Re- 
serve, and  authority  was  obtained  from 
Congress  to  take  material  from  the  forest 
free  of  charge.  The  timber  used  from  the 
forest  is  largely  spruce  or  hemlock,  and 
while  inferior  to  the  timber  of  Puget 
Sound,  still  answers  all  the  immediate  re- 


The  line  from  Anchorage  to  Matanuska 
River  is  now  practically  completed. 

Transportation    Problems    for    Survey 
Parties  at  North  End 

Operations  in  the  Fairbanks  Division  con- 
sisted simply  of  location  and  valuation  sur- 
veys. A  definite  location  was  made  from 
Carlo  Creek,  Mile  331,  to  Fairbanks,  Mile 
466.  Toward  the  close  of  the  season  a  val- 
uation was  made  of  the  46  miles  of  the 
Tanana  Valley  Railroad  running  from 
Chena  and  Fairbanks  to  Chatinika  in  the 
heart  of  the  mining  district.  While  the 
surveys  themselves  presented  no  serious 
difficulties,  the  matter  of  transportation  in 
the  interior  is  always  one  of  delay  and  ex- 
pense. The  skeleton  parties  left  Seattle 
early  in  May  and  proceeded  via  steamer 
and  railway  to  Whitehorse,  thence  over- 
land 150  miles  around  the  frozen  lakes  to 
Carmacks  on  the  Lewes  River,  where  a 
steamer  was  waiting  to  leave  as  soon  as 
telegraphic  reports  showed  the  river  to  be 
clear  of  ice.  On  May  22,  1915,  the  first 
party  was  disembarked  at  Nenana,  where 
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waiting  packhorses  transported  them  up 
the  Nenana  to  Carlo  Creek.  The  other 
party  started  at  Fairbanks  and  worked  to 
a  junction  with  the  first  party  on  the  Ne- 
nana  River.  The  juncture  was  made  late 
in  September  and  the  parties  were  dis- 
banded, the  engineers  proceeding  to  Seward 
over  the  wagon  road,  to  take  up  office  work 
in  connection  with  their  surveys.  A  final 
location  was  made  on  135  miles. 

Country  Surprisingly  "Easy"  for  Rail- 

BOAO 

A  matter  of  wonderment  to  all  engineers 
is  the  character  of  country  through  which 
location  has  been  effected.  The  maximum 
grades  are  found  in  the  mountainous  Kenai 
Peninsula,  where  grades  of  2.2  per  cent 
exist  in  two  summits.  It  is  even  possible, 
albeit  at  great  expense,  to  reduce  this  grade 
to  a  1.5-per  cent  maximum,  compensated. 
There  exists  a  short  sketch  of  2.13-per 
cent  compensated  grade  near  Mile  278. 
North  of  Broad  Pass,  the  summit  of  the 
Alaska  Range,  the  maximum  grade  is  1  per 
cent  compensated.  Curvature  is  held  down 
to  10  deg.  maximum,  except  in  a  very  few 
instances  where  it  approaches  14  deg. 
Broad  Pass  itself  seems  to  have  been  de- 
signed to  carry  a  road  to  the  interior  coun- 
try. With  an  elevation  of  only  2400  ft. 
above  sea  level  it  lies  a  great  wide  gash  in 
mountains  towering  on  either  side.  To  the 
west  stands  Mount  McKinley,  with  an  alti- 
tude of  20,300  ft.,  to  the  east  are  his  husky 
offsprings,  reaching  in  certain  peaks  eleva- 
tions of  more  than  14,000  ft. 

With  few  exceptions  difficult  construc- 
tion is  confined  to  Turnagain  Arm  and  the 
Nenana  Canyon  where  heavy  rock  work  is 
encountered. 

In  the  enabling  Act  authority  is  granted 
to  utilize  such  equipment  from  the  Panama 
Canal  as  may  be  no  longer  required  on  the 
Isthmus.  In  pursuance  of  this  authority 
several  thousand  tons  of  engines,  cars,  track 
and  shop  material  were  shipped  to  Anchor- 
age and  are  now  there  in  use. 

The  New  Town  of  Anchorage 

Another  feature  of  the  Act  was  the  power 
granted  to  the  President  to  withdraw  from 
entry  such  townsites  along  the  right-of- 
way  as  might  be  of  use  to  the  railroad.  A 
number  of  such  tracts  have  been  withdrawn 
and  on  one.  Anchorage,  a  thriving  town  is 
already  established.  For  its  own  use  the 
commission  first  selected  such  tracts  as 
were  needed,  following  which  a  portion  of 
the  withdrawal  was  subdivided  into  town 
lots  and  sold  at  auction  to  the  highest  bid- 
der. A  one-third  payment  was  made  on 
the  purchase  price  and  the  remainder  is  to 
be  paid  in  five  equal  installments  without 
interest.  So  far  the  sale  value  of  lots  has 
reached  $177,105. 

The  town  is  in  a  rather  anomalous  posi- 
tion. Title  is  still  vested  in  the  govern- 
ment, and  the  community  has  no  authority 
by  which  its  needs  can  be  met  by  taxation. 
Unfortunately  all  money  collected  from  the 
sale  of  lots  is  by  law  turned  into  the  Treas- 
ury of  the  United  States  and  in  consequence 
the  commission,  as  well  as  being  engaged  in 
the  construction  of  railroads,  perforce  must 
look  to  the  welfare  of  the  town.  Roads  had 
to  be  cut  and  graded,  a  post-office,  jail  and 
schoolhouse  built,  waterworks  installed  and 
sanitary  regulations  enforced. 

In  the  regulations  for  the  disposal  of  lots 
was  contained  the  clau.se  that  in  no  event, 
under  pain  of  forfeiture,  should  liquor  be 
sold.    That  this  was  a  wise  provision  none 


can  now  deny,  and  as  a  consequence  in  this 
our  northernmost  possession  there  exists  a 
railroad  construction  camp  in  which  dis- 
order seldom  appears  and  the  jail  is  seldom 
occupied.  The  few  illicit  sellers  of  whiskey 
have  been  rounded  up  and  punished. 

The  financial  figures  in  Table  3,  taken 
from  a  report  of  the  chairman,  will  be 
found  of  interest  to  the  engineer: 


its  activities  until  the  regular  appropriation 
contained  in  the  Sundry  Civil  Act  should  be- 
come available.  With  this  amount  the  sum- 
mer's supplies  are  being  ordered  and  con- 
tracts for  construction  being  let.  It  is 
hoped  that  by  the  close  of  the  calendar  year 
a  great  stride  toward  final  construction  will 
have  been  made. 

Table  4  gives  the  approximate  locations 


Table    3- 


-Statbmbnt  op  Expenditures   for  All.   Divisions,  Compiled  from  Latest  Information 

Received  from  Field 


Balance    remaining   from    appropriation    of    $1,000,000    (provided   in  accordance   with   terms 

of  Alaslta  Railroad  Act  approved  IVIarch  12,  1914)  Feb.  1,  1915,  in  hands  of  U.  S.  Treas-  ,    „,  ,v. 

urer  and  special  disbursing  agents  of  Alaskan  Engineering    Commission »607,095.M 

Appropriation   becoming   available  July   1,    1915,  sundry    civil    appropriation    act    for    fiscal 

year   1916 2,000,000.0* 

Amounts     reimbursed     to     appropriation,      "Construction    and    Operation    of    Railroads    in 

Alaska,"  Feb.  1,  1915,  to  Nov.   30,  1916 2,902.30 

J2,609.997.30 


Total    available    for    expenditures    on    "Construction    and     Operation     of 

in  Alaska,"   Feb.   1,   1915,  to  Nov.   30,  1916    

Expenditures.  Anchorage  Division,  to  Nov.   30,  1915; 

VPTiarves  and  docks.  Anchorage • 

Marine    railways    for   repair    and    storage   of   floating  equipment  (included 

m  "Wharves  and  Docks"). 

Dredging  operations.  Anchorage 

Terminal  yards.  Anchorage 

Construction  of  Ship  Creek  spur  line.  Anchorage   to   Ship   Creek   Junction 

(4.8  miles)    

Construction    of   main   line.    Ship    Creek    Junction  to  Matanuska  River 

Machine    shops,    engine    house    and    other    permanent    railway     buildings. 

Anchorage 

Temporary    telephone    line,    Kern    Creek    to    Ship   Creek    (Anchorage).... 

Winter   quarters   for  permanent   employees.   Anchorage    

Wintering  live  stock 

Construction   work.    Anchorage   townsite , 

Maintenance  of  hospital.  Anchorage ;••■,•; v  •• 

Public  buildings.  Anchorage   (post  pffice,  marshal's   office,   school   house).. 

Construction   of    winter   trail.    Anchorage   to   Bird    Point    

Anchorage  commercial    telephone   system 

Freight   and    repairs,   equipment   transferred   from  Canal  Zone 

Cost  of  floating  equipment;  Launches,  barges,  boats,  etc.    ............... 

Location  surveys,  south  end  of  main  line  and  Matanuska  coal  Held  branch 
Unapplied   construction   material   and   supplies   on  hand   


Railroads 


2.609,997.3« 


$28,841.00 


1,099.00 
53,576.00 

97,927.00 
790,406.00 

19,474.00 

7,201.00 

25,747.00 

4,266.00 

42,363.00 

11,246.00 

8,310.00 

952.00 

2,764.00 

132,390.00 

63,657.00 

77,111.00 

408,837.00 


Total    Anchorage  Division ^-  •  ■  ■  \ .••,•„•„•  ?1. 776, 167. 00 

Note. — The  following  expenditures  for  equipment    have    been    included 
in  the  cost  of  the  Ship  Creek  spur  line,  main  line,  Ship   Creek  Junction  to 
Matanuska  River,  and  Anchorage  terminal  yards: 
Pile   drivers,    locomotive   cranes,    locomotives   and  cars,  track        ,.,,.■__ 

Jacks,  and  track  tools *?s'fl??fi 

Horses,  wagons,  etc J'Sioon 

Sawmill  and  sundry  machinery t'ttVt-i 

Grading  machinery  and  equipment l&,&ol.iil 


$93,740.74 
Location  surveys,  north  end,  main  line.  Carlo  Creek  to  Fairbanks,  to  Dec. 

31     1915        

Payment  of  first  installment  on  purciiase  price  for    Alaska    Northern    Rail- 
way (Aug.  25,  1915) . 


46,793.50 
504,188.49 


Commission  arid  headquarters  office  expenses    (to  Nov.  13,  1915) TS'125-22 

Rehabilitation  of  Alaska  Northern  Railway    (to  Nov.   13,  1915) 49,000.00 


Rehabilitation  „.  .-     ,,rx 

Purchasing  office,  Seattle,  Wash,    (to  Nov.  13,  1915) 

Treasury  settlements  in  November   (freight  bills  and    sundry   miscellaneous 

items)     

Total  expenditures  as  above i;  "  ",■  'j, /■" "  ■  i"  ■  " '  \\.' " 

Known  balance  (Nov.  30,  1915)  from  latest  available  information  from  the 
field   ( unexpended )    • 


12,100.00 
2,965.17 


$2,487,914.11 
1142,08S.14 


It  must  be  remembered  that  the  above 
figures  include  a  very  high  transportation 
cost  with  rates  from  Seattle  ranging  from 
$6.50  per  ton  on  steel  rails  to  Anchorage 
to  $120  for  other  classification  of  freight 
to  the  interior  country.  Penalties  for 
heavy  pieces  are  appalling.  First-class  pas- 
senger rates  from  Seattle  to  Anchorage  are 
$55  and  to  Fairbanks  $130. 

In  February,  1916,  Congress  included  in 
an  urgent  deficiency  bill  the  sum  of  $2,000,- 
000,  so  that  the  commission  might  continue 


Table  4 — Approximate  Mileaoes 
Point  MUej 

.  Seward    ' 

First  Summit if 

Second  Summit  *» 

Top  Summit <» 

Spencer  Glacier 53 

Portage  Creek JJ 

Kern   Creek    71 

Anchorage  Junction IJ* 

Anchorage    J^l 

Eagle  River Jf  J 

KnTk  River J  j5 

Matanuska  River  147 

Chickaloon  (coal  fields)    1»6 

Little  Susitna    JfJ 

Willow  Creek 1|5 

Talkeetna   J'* 

Indian  Creek  J?? 

Broad  Pass    Jj J 

Carlo  Creek  Jjl 

Riley  Creek   334 

Nenana  Canyon  Head 345 

Opposite  Healy  Creek  (Nenana  Coal  Fields) . . .  357 

Nenana  Bridge   368 

S5-mlle  crossing  380 

Lost  Slough    390 

South  side  bridge  across  Tanana 407 

Coldstream,  first  crossing   425 

Goldstream,  second  crossing 454 

Happy  Summit   <|5 

Fairbanks    **• 


of  the  various  points  of  interest  in  miles 
from  Seward. 

Benefits  to  Be  Derived  from  Railroad 

The  principal  benefits  to  be  derived  from 
a  railroad  will  be  the  opening  up  of  coal 
fields  for  the  use  of  the  people  of  the  United 
States  and  Alaska.  Nearest  the  coast  on 
the  route  of  survey  lie  the  Matanuska  coal 
fields.  A  recent  test  of  a  sample  from 
these  fields  shows  the  coal  to  be  available 
for  use  by  the  Navy.  The  coal  is  a  fine- 
quality,  semi-bituminous  coal,  comparing 
favorably  with  the  semi-bituminous  coals 
of  West  Virginia  and  Maryland.  For  ex- 
port purposes  this  product  can  be  shipped 
either  from  Seward  all  months  of  the  year 
or  from  Anchorage  for  seven  or  eight 
months  of  the  year  when  Cook  Inlet  is  free 
from  traffic-hindering  ice.  The  advantage 
of  shipping  from  Anchorage  is  that  the 
haul  is  110  miles  shorter  than  to  Seward, 
with  practically  no  adverse  grades.  With 
certain  harbor  improvements  to  facilitate 
loading  and  unloading  at  all  tides,  colliers 
of  any  size  can  navigate  Cook  Inlet  during 
the  open  season  and  approach  bunkers 
erected  to  suit  the  size  of  the  trade. 

One  hundred  miles  from  Fairbanks  are 
the  Nenana  lignite  fields.  These  lignites 
are  low  in  ash  content  and  high  in  calorific 
value.  While  it  is  hardly  possible  that  these 
coals  will  ever  be  exported  from  Alaska, 
they   are  well  adapted  for  domestic   use. 
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After  ten  years  of  great  mining  activity 
around  Fairbanks  the  wood  available  for 
fuel  has  been  destroyed  writhin  the  economic 
limits  of  wagon  and  sled  haul,  and  the  min- 
ing industry  is  appreciably  slackening. 
The  Nenana  lignites  will  supply  the  fuel 
wants,  and  the  lower-grade  auriferous 
gravels  will  be  made  productive  and  profit- 
able. Cordwood  in  the  Fairbanks  mining 
district  has  now  reached  the  enormous  price 
of  from  $10  to  $16  a  cord,  according  to  lo- 
cality. Lignite  should  be  delivered  to  the 
consumer  at  a  maximum  price,  including 
wagon  haul,  of  $8  a  ton.  With  a  fuel  value 
of  one  ton  of  coal  to  two  cords  of  wood,  a 
saving  is  effected  which  makes  all  the  dif- 
ference between  a  substantial  profit  and  a 
bad  loss.  The  average  plant  in  frozen  placer 
mining  burns  ten  cords  per  day.  What  a 
wonderful  difference  in  operating  a  small 
low-grade  mine  whether  the  daily  fuel  bill 
is  $40  or  $160! 

Carpers  and  pessimists  see  small  profit 
to  be  gleaned  from  a  government-owned 
and  government-operated  railroad,  but  the 
histories  of  all  railroads  show  that  develop- 
ment always  follows  completed  construc- 
tion. There  may  be  a  few  lean  years,  but 
progress  along  a  line  of  transportation  is 
sure.  In  the  case  of  this  railroad  we  have 
first  an  assured  market  for  coal  at  both  the 
northern  and  southern  terminal.  On  Kenai 
Peninsula  and  up  the  Susitna  Valley  nu- 
merous mines,  both  lode  and  placer,  await 
transportation  which  will  reduce  the  pro- 
hibitive costs  of  crude  conveyance.  Broad 
Pass  bids  fair  to  become  a  low-grade  lode 
district  with  heavy  shipments  of  concen- 
trates. The  Kantishna  district,  once  fa- 
mous for  placers,  75  miles  west  of  the 
lower  Nenana,  has  long  held  interest  as  a 
lode  possibility  and  is  even  now  shipping 
out  antimony  ore  of  a  high  grade.  Sixty 
miles  north  of  Nenana,  where  the  line 
crosses  the  Tanana  River,  is  a  new  placer 
camp  in  the  Tolovana  country,  which  may 
even  equal  the  Fairbanks  district;  the  out- 
put to  be  sluiced  in  the  spring  clean-up  is 
variously  estimated  from  $500,000  to 
$1,000,000.  At  Nenana  the  railroad  will 
distribute  coal  and  supplies  to  the  lower 
Tanana  River  and  to  a  thousand  miles 
of  the  Yukon.  Fairbanks  will  be  the 
terminus.  The  Fairbanks  district  contains 
about  5000  people  and  during  the  ten  years 
of  its  life  has  produced  upward  of  $100,- 
000.000  in  mineral  wealth,  and  still  the 
maior  part  of  it  is  undeveloped. 

Then  there  is  agriculture.  In  1914  the 
agricultural  products  of  the  Tanana  Valley 
were  valued  at  $115,000,  and  agriculture 
has  hardly  started.  Alaska,  if  put  to  it,  can 
furnish  her  population  with  all  farm  and 
garden  product.s,  and  will  eventually  do  it. 

It  has  been  stated  that  ten  persons  to  the 
mile  will  pay  the  operating  expenses  and 
maintenance  of  a  railroad.  In  the  near 
future  we  will  have  more  than  this,  and  the 
railroad,  which  adversaries  of  the  measure 
have  termed  "a  governmental  altruistic  ex- 
periment", will  result  in  a  commercial  suc- 
cess. 


Costly  Grubbing:  for  Roads 

On  some  of  the  stretches  of  the  Cascade 
Highway  in  King  County,  Wa.shington,  the 
engineer's  report  shows  that  the  cost  of 
grubbing  stumps  from  the  right-of-way 
amounted  to  $400  per  acre.  This  cost  is 
chifly  due  to  the  fact  that  on  these  stretches 
of  the  line  there  was  an  unusual  number  of 
very  large  stumps. 


California's  Bituminous  Carpeted  Concrete 

Roads  Show  Durability  in  Service, 

Report  States 

Division  Engineer  W.  C.  Howe  of  State  Commission  Reports  on  First 
Costs,  Construction  Methods  and  Maintenance  for  "Thin  Top"  Work 


IN  spite  of  predictions  of  failure  for  the 
Va-in.  bituminous  wearing  surface 
which  the  California  Highway  Commission 
has  applied  to  its  4-in.  concrete  roads,  this 
type  of  construction  is  said  to  be  proving 
its  economy  and  durability  by  actual  service 
tests.  It  appears  from  a  report  by  Walter 
C.  Howe,  division  engineer,  to  Austin  B. 
Fletcher,  state  highway  engineer,  that  the 
life  of  the  thin  bituminous  top  will,  with 
moderate  repairs,  exceed  the  term  of  three 
or  four  years  estimated  for  it.  This  con- 
clusion is  reached  as  a  result  of  an  experi- 
ence with  400,000  sq.  yd.  of  surfacing  in 


$12,000,  approximately  3000  sq.  yd.  of 
completed  surfacing  can  be  laid  daily  under 
average  conditions  for  about  eight  or  nine 
months  of  the  year  in  California;  or,  say, 
a  yearly  output  of  600,000  sq.  yd.  The  life 
of  the  equipment  without  excessive  repairs 
is  about  5  years.  With  interest  at  6  per 
cent  and  depreciation  at  20  per  cent,  this 
fixed  charge  per  square  yard  of  surfacing 
would  be  about  one-half  of  one  cent,  based 
on  the  output  noted. 

The  size  of  crew  used  in  this  work  varies 
from  ten  to  eighteen  men,  with  a  two-horse 
team  for  the  sweeper.    The  following  scale 


PERMANENT   INSTALLATION   OF  A  CALIFORNIA  OIL-HEATING  PLANT 

The  covered  road  oil  storage  tank  in  the  foreground  has  a  capacity  of  25,000  gal.  The  steam  boiler  and 
road  oil  pump  are  in  the  little  building,  to  the  left  of  which  appears  the  oil  retort  or  heater.  The  motor 
truck  tanks  are  fed  with  hot  oil  from  the  retorts.  • 


Division  5  of  the  state  highway  system  be- 
tween Salinas  and  Santa  Barbara,  all  of 
which,  with  the  exception  of  a  few  thou- 
.sand  square  yards  laid  under  adverse  con- 
ditions, is  said  to  be  in  excellent  condition. 
Mr.  Howe  discusses  the  constriiction  meth- 
ods and  costs  of  this  work  in  the  following 
extracts  from  his  report: 

Equipment  Used  and  Crew 

The  equipment  necessary  to  apply  this 
wearing  coat  in  the  most  economical  man- 
ner consists  of  the  following: 

1.  A  semi-portable  oil  heating  plant,  one 
arrangement  of  which,  together  with  the 
necessary  items,  is  shown  in  the  drawing. 

2.  One  or  two,  preferably  two,  5  or  6- 
ton  motor  trucks,  with  power  dump  bodies, 
one  of  which  is  interchangeable  with  a 
1000-gal.  pressure  oil  distributor  which  is 
operated  by  truck  motor. 

3.  One  9-ft.  broom,  horse-drawn  street 
sweepe-, 

4.  Set  of  car  unloading  chutes  or  porta- 
ble bunker  of  sufficient  capacity  to  hold  12 
tons  of  screenings. 

5.  Lot  of  small  tools  such  as  shovels, 
round  and  square  point,  broad-blade  hoes, 
fibre  and  steel  stable  brooms,  etc. 

With     such     an     outfit,     costing     about 


is  a  fair  average  of  the  wages  paid  to  an 
experienced  organization : 


Dailt  Wages  of  Crbw 

Foreman $5.00 

Oil  plant  operator 4.50 

Motor  truck  drivers 4.00 

Oil  distributor  operator 3.00 

Skilled  labor   (covering  oil) 2.50 

Teamster    2.50 

Common  labor  (unloading  cars,  etc.) 2.25 

Two-horse  team 2.25 


A  description  of  the  work  on  one  section 
of  highway  is  given  by  Mr.  Howe  to  illus- 
trate the  cycle  of  operations:  About  two  to 
three  weeks  before  the  actual  application 
of  oil  was  contemplated,  the  two  motor 
trucks  were  put  in  service  hauling  screen- 
ings from  cars  at  railroad  sidings,  and 
spotting  them  along  the  pavement  in  con- 
venient piles.  Two  methods  of  spotting 
piles  of  screenings  were  used,  as  shown  in 
one  of  the  drawings.  At  the  same  time  the 
equipment  comprising  the  oil-heating  plant 
was  shipped  to  the  job.  A  location  ap- 
proximately in  the  center  of  the  section  to 
be  oiled,  alongside  a  railroad  siding,  was 
utilized  for  an  oil  plant  site,  and  the  heat- 
ing plant  similar  in  arrangement  to  that 
shown  in  the  drawing  was  erected.  Four 
men,  a  foreman  at  $4.50  and  three  laborers 
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TYPICAL  ARRANGEMENT  OF  OIL-HEATING  PLANTS 
ADOPTED    ON     CALIFORNIA'S    HIGHWAY    COM- 
MISSION'S  THIN    BITUMINOUS   TOP   WORK 

at  $2.50  each,  made  the  complete  installa- 
tion in  ten  days. 

A  few  days  before  the  arrival  of  the  first 
car  of  oil  a  crew  of  eight  men,  each 
equipped  with  a  hoe,  a  square  point  shovel 
and  a  stable  broom,  went  from  one  end  of 
the  pavement  to  the  other,  scraping  loose 
and  brooming  off  all  earth  and  detritus 
adhering  to  the  pavement.  Tightly-packed 
earth  and  manure  will  not  be  removed  by 
the  rotary  broom.  Everything  being  in 
readiness  to  commence  oiling  operations, 
one  of  the  motor  trucks,  having  been 
equipped  with  the  oiling  apparatus,  and 
hot  oil  being  available  at  the  oil  plant,  the 
pavement  crew  (8  to  10  men  and  two-horse 
team  on  sweeper)  prepared  a  strip  of  con- 
crete one-half  the  pavement  width  for  a 
length  of  4400  to  4500  ft.,  by  careful  broom- 
ing, to  remove  dust  film  and  dirt.  One  of 
the  most  important  steps  in  placing  this 
surfacing  is  this  work  of  cleaning  the  con- 
crete, and  it  must  be  done  thoroughly. 

The  hot  oil  was  then  sprayed  on  this 
strip  at  the  rate  of  Vi  gal.  per  square  Vard, 
the  oil  being  at  a  temperature  of  275  to 
325  deg.  Fahr.  at  the  time  of  application. 
The  pavement  crew,  strung  along  with  300 
to  400-ft.  intervals  between  the  men,  im- 
mediately covered  the  oil  roughly  with  a 


light  coat  of  screenings,  and  as  soon  as  the 
oil  was  completely  covered  the  horse-drawn 
sweeper,  with  broom  locked  against  revolv- 
ing, was  driven  back  and  forth  the  length 
of  the  strip  until  the  screenings  presented 
a  smooth,  uniform  appearance.  The  traffic 
was  then  turned  on  to  this  oiled  and 
screened  strip  and  the  remaining  half  of 
the  concrete  pavement  was  closed  to  traffic 
and  cleaned  to  receive  its  coat  of  oil. 

Oil  Applied  in  Strips 

In  this  manner — a  single  application  of 
%  gal.  of  oil  per  square  yard  in  successive 
strips,  each  about  4200  ft.  in  length,  first 
on  one-half  and  then  on  the  adjoining  one- 
half  of  the  pavement — the  work  was  car- 
ried forward  until  the  entire  pavement  had 
received  a  first  coat  of  oil  and  screenings. 
Traffic  was  allowed  to  pass  over  a  strip  as 
soon  as  it  was  thoroughly  covered  with 
screenings. 

A  second  coat  of  oil  and  screenings,  ex- 
actly similar  in  quantity  and  method,  was 
then  applied  over  the  whole  section  on  top 
of  the  first  coat,  care  being  used  to  sweep 
the  initial  covering  clean  of  loose  screen- 
ings or  dust  before  applying  oil.  With  the 
completion  of  this  second  coat  the  bitumi- 
nous surfacing  was  practically  abandoned 


(l  Ton  per  Pile) 


Spreading  Screenings  by  Hand 

(ZOTonsxrPile) 

500'- d^ 500'-- 


U 1000'- 

Spreading  Screenings  by  machine 


HOW    THE    HOT    OIL    IS    APPLIED    TO    THE    CLEAN 
CONCRETE   SURFACE  OF  THE  BASE 


TWO      METHODS     OF      DISTRIBUTING      SCREENINGS 
ALONG    ROADS 

In  the  upper  sketch  one  strip  of  concrete  base, 
7.5  ft.  wide,  has  just  been  oiled,  and  laborers  are 
throwing  screenings  on  the  fresh  oil  from  the  small 
stock  piles  as  shown  by  the  shaded  area.  In  the 
lower  sketch  a  small  hopper  discharging  into  a 
30-in.  revolving  disc,  suspended  horizontally,  is 
attached  to  the  rear  end  of  the  motor  truck  dump 
body.  Two  laborers  with  truck  feed  screenings  to 
hopper  and  load  trucks  from  stock  piles. 


to  traffic,  one  man  and  a  small  wagon  and 
horse  being  left  on  the  work  to  add  addi- 
tional screenings  wherever  oil  showed  signs 
of  working  to  the  surface.  This  care 
against  "bleeding"  was  maintained  for 
about  three  weeks,  and  in  a  short  time 
thereafter  the  traffic  had  given  the  surfac- 
ing a  smooth,  uniform  asphaltic  appear- 
ance. 

The  use  of  coarse  sand  for  the  second 
coat,  in  place  of  screenings,  has  been  tried 
with  apparently  satisfactory  results,  but  it 
is  Mr.  Howe's  belief  that  the  use  of  good, 
hard  broken  stone  screenings,  free  from 
the  dust  of  fracture,  for  both  coats  of  oil 
will  make  a  more  lasting  and  satisfactory 
surfacing  than  the  sand. 

Cost  op  Surfacing 

A  brief  summation  of  costs  of  the  sur- 
facing above  described  is  given.  These 
items  of  cost  are  averages  taken  from  seven 
different  jobs,  the  smallest  of  which  cov- 
ered 12,800  sq.  yd.,  and  the  largest  116,000 
sq.  yd.,  the  total  being  about  400,000  sq.  yd. 

The  table  includes  the  cost  of  all  repairs 


ONE   STRIP  OF   PAVEMENT    HAS   JUST   BEEN    GIVEN 
A    COAT   OF   OIL   AND   SCREENINGS 

to  equipment,   together  with  the  full  cost 
of  all  incidental  tools,  etc. 

It  has  been  freely  prophesied  that  this 
surfacing  will  have  a  life  of  from  three  to 
four  years  with  moderate  repairs.  That 
it  will  have  even  a  longer  life,  Mr.  Howe 
believes,  is  now  very  probable,  and  such 
repairs  as  have  been  made  in  the  case  of 
the  400,000  sq.  yd.  previously  mentioned, 
will  amount  to  less  than  $200,  or  about 
$0.0005  (one-half  mill)  per  square  yard. 
Some  of  this  surfacing  is  almost  two  years 
old.  With  the  exception  of  one  small  piece  of 
surfacing  containing  a  few  thousand  square 


Average  Costs  of  BiTfMixous  Surfacing 

Per 
sq.  yd.  of 
Pavement 

•Unloading  screenings    $0.0035 

Hauling  and  piling  screenings 0.0130 

•Spreading  screenings   on   oil 0.0037 

•Unloading  tank  cars  and  heating  oil 0.0056 

Hauling  and  spreading  oil 0.0050 

•Cleaning  surface  to  receive  oil 0.0040 

Screenings  (cost  f.o.b.  cars  R.  R.  sidings)      0.0325 
Asphaltic  oil  (cost  f.o.b.  cars  R.  R.  sidings)      0.0142 

•Interest  and   depreciation 0.0045 

•Supervision  and  overhead 0.0025 

Total  cost  per  sq.  yd $0.0885 

On  approximately  Ic.  per  square  foot. 

•These  items  vary  but  little  no  matter  what  the 
location  of  the  work.  Other  items  are  variable  and 
depend  upon  length  of  haul,  nearness  to  sources  of 
supply,  etc. 


yards,  which  was  improperly  put  down  due 
to  adverse  conditions,  all  of  the  400,000 
sq.  yd.  is  in  excellent  condition. 

An  expensive  surfacing  would  very 
quickly  have  exhausted  the  $18,000,000 
highway  bond  issue  fund,  while  replace- 
ments of  the  thin  bituminous  surfacing  can 
be  made  from  year  to  year  as  necessary 
from  the  maintenance  fund  provided  by  the 
motor  vehicle  tax.  The  people  thus  directly 
benefit  by  the  increased  mileage  of  per- 
manent smooth  highway  over  which  they 
may  travel. 


Forms  on  Louisville  and  Portland  Canal 
Wall — A  Correction 

The  forms  for  the  wall  of  the  Louisville 
and  Portland  Canal  at  Louisville,  Ky.,  the 
construction  of  which  was  described  in  the 
Engineering  Record  of  April  15,  page  524, 
held  from  60  to  200  cu.  yd.  per  40-ft.  sec- 
tion, instead  of  IVi  cu.  yd.,  as  a  typo- 
graphical error  made  the  article  state. 
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Engineer's  Work  Puts  Community  Building  on 
Sound  Economic  Basis 

Chambers  of  Commerce  Must  Base  Their  Industrial  Worlc  on  Thorough 
Engineering  Investigations  if  They  Are  to  Prove  of  Permanent  Benefit 

By  JAMES  Z.  GEORGE 
Industrial  Engineer,  New  Orleans  Association  of  Commerce 


THE  FIRST  fifteen  years  of  the  twen- 
tieth century  have  witnessed  an  awaken- 
ing to  the  availability  of  the  engineer  for 
work  outside  of  the  mere  design  and  con- 
struction of  machinery  or  structures. 
Those  with  dollars  at  stake,  or  problems  to 
solve,  have  come  to  an  appreciation  of  the 
usefulness  of  the  concomitant  imagina- 
tion, ingenuity  and  good  judgment  of  the 
man  of  well-rounded  engineering  educa- 
tion and  experience.  The  ability  to  visual- 
ize the  abstract  and  plan  and  execute  it 
into  the  concrete,  and  do  it  all  systemat- 
ically, has  won  him  a  welcome  in  all  walks 
of  life. 

The  work  here  spoken  of,  and  to  which 
the  attention  of  the  engineering  profes- 
sion is  directed,  is  in  connection  with  the 
institutions  charged  with  the  upbuilding 
of  the  commercial,  civic  and  industrial  in- 
terests of  communities — the  chambers  of 
commerce,  as  they  are  usually  called. 

Inception  of  Chambers  of  Commerce 

The  inception  of  these  institutions  was 
almost  wholly  as  a  "booster"  organization 
for  the  purpose  of  advertising  the  com- 
munity. Good  was  accomplished  even  by 
these  earlier  organizations:  the  mere  get- 
ting-together  of  the  leading  men  in  any 
community  is  potentially  good.  Also, 
many  industries  were  induced  to  move  to, 
or  were  organized  in,  these  "boosted" 
cities,  with  the  help  of  free  sites,  non- 
taxation  or  cash  bonuses.  Some  of  these 
plants  have  made  good,  but  most  every 
center  I  have  ever  visited  has  one  or  more 
"booster"  industries,  now  boarded  up  and 
surrounded  by  rust  and  weeds. 

The  greatest  benefit  the  "booster"  clubs 
conferred  was  the  germination  of  the  seed 
which  has  grown  into  the  tree  of  the 
saner,  more  businesslike  and  efficient  com- 
munity-building chamber  of  commerce  of 
1916. 

New  Ideals 

The  present  and  ever-growing  demand 
is  that  the  chamber  of  commerce  be  a 
leader  and  not  a  follower;  that  it  render 
a  real  service  to  the  community.  A  very 
serious  call  is  made  on  the  chamber  of  to- 
day. New  industries!  More  industries! 
To  open  up  new  lines  of  trade  and  use 
more  of  the  available  raw  products  at 
hand;  more  and  larger  payrolls  to  buy  the 
local  merchant's  good.s — in  order  that  the 
community  may  attain  industrial  su- 
premacy. 

But,  besides  the  work  in  developing  in- 
dustries already  in  the  community  or 
bringing  new  ones  in,  there  is  a  legion  of 
other  opportunities.  Better  service  from 
local  public-service  corporations,  favor- 
able transportation  rates  and  service, 
local-traffic  interchange  facilities,  first- 
class  sanitation,  good  roads  and  streets; 
welfare  work,  including  housing,  city 
planning,  parks,  playgrounds,  employ- 
ment, wages — all  these  and  more  are  fit 
subjects  for  the  chamber's  action. 

Can  the  engineer-economist  be  of  serv- 
ice   in    this    work?      After   eight    months' 


close  study  of,  and  experience  in,  the  sit- 
uation the  writer  unhesitatingly  says  he 
can.  What  other  vocation  so  fits  one  for 
such  a  multiplicity  of  duties?  A  state- 
ment of  the  qualifications  necessary  is  at- 
tempted, but  with  some  misgivings. 

Qualifications  Needed 

These  qualifications  are  education,  ex- 
perience and  temperament.  Education  is, 
of  course,  very  important;  not  merely  the 
education  got  within  college  walls,  but 
rather  the  interested  reading,  study  and 
data-collecting  of  the  years,  paralleled  by 
practical  work.  This  must  have  included 
not  only  subjects  bearing  directly  upon 
design,  construction  and  operaton  of  en- 
neering  works,  but  collateral  or  allied  and 
human-interest  subjects  as  well. 

Experience  is  more  or  less  parallel  with 
education.  Of  course,  the  experienced  in- 
dustrial engineer's  training  is  of  great 
value  in  this  work.  But  the  writer  does 
not  consider  the  field  closed  to  the  other 
branches  of  engineering.  What  broader 
training  does  anyone  get  than  in  the  mul- 
tifarious phases  of  large  construction  or 
operating  work?  These  institutions  do 
not  need  so  much  the  actual  engineering 
ability  of  the  technician,  as  that  general, 
well-rounded  education  and  experience 
which  comes  from  years  of  encounter  with 
eneineering  problems  and  works. 

The  final  qualification  is  temperament. 
Putting  this  last  does  not  mean  a  lessen- 
ing of  its  importance.  The  writer  does 
not  know  of  a  work  that  requires  more 
muviter  en  modo,  and  at  the  same  time 
aplomb,  than  does  this  one. 

The  more  need  there  is  for  the  indus- 
trial engineer  in  the  building  of  a  com- 
munity, the  more  radical  are  his  ideas  go- 
ing to  appear.  Hence,  only  the  most  pa- 
tient work  to  educate  those  interested  and 
the  community  to  these  needs  will  insure 
success.  It  means,  further,  a  need  for 
most  careful  and  painstaking  preparation 
before  any  suggestion  is  offered.  Again, 
it  means  the  ability  to  enthuse  others  in 
the  work  to  be  done  that  the  engineer  may 
have  the  co-operation.  This  is  most  es- 
sential in  community  work. 

Work  at  New  Orleans 

It  will  no  doubt  be  of  interest  to  know  a 
little  of  the  work  and  aims  of  the  indus- 
trial engineer  of  the  New  Orleans  Asso- 
ciation of  Commerce,  which,  so  far  as  is 
known,  is  the  first  position  of  its  kind  in 
the  United  States. 

The  manager  of  this  institution  was  the 
first  to  get  the  "vision"  of  this  new  order 
and  to  realize  that  community  building,  to 
be  sound  and  lasting,  must  proceed  along 
strictly  economic  lines.  As  a  part  of  his 
plan,  in  August,  1915,  the  writer  was  ap- 
pointed to  the  position  of  engineer-in- 
charge  of  the  industrial  department,  and 
also  of  assistant  general  manager  of  the 
general  organization.  The  appointment 
was  no  doubt  owing  to  the  fact  that  for 
nearly  two  years  he  had  been  the  investi- 
gating engineer  for  the  consulting  engi- 


neers of  the  port,  in  the  preparation  of 
several  important  reports,  necessitating 
a  close  study  of  this  city  from  a  commer- 
cial, transportation  and  industrial  stand- 
point. This  statement  is  made  to  show 
that  while  in  the  position  only  eight 
months,  the  engineer  has  had  the  advan- 
tage of  several  years  of  study  of  condi- 
tions surrounding  industrial  development 
at  New  Orleans. 

First  Work 

The  first  work  undertaken  was  a  com- 
plete engineering  report  on  the  organiza- 
tion and  operation  of  the  New  Orleans 
Association  of  Commerce.  To  do  this  re- 
quired a  careful  investigation  of  like  in- 
stitutions. The  first  step  was  to  make  a 
chart  comparing  this  association  with 
many  others  in  the  matter  of  total  reve- 
nue, revenue  per  capita  of  population, 
members  per  capita,  percentage  of  losses 
in  collections,  etc.,  etc.  After  finding  by 
comparison  just  its  status,  it  was  then 
possible  to  make  suggestions.  These  ran 
all  the  way  from  the  installation  of  a  mod- 
ern filing  system  to  the  creation  of  new 
departments  and  the  broadening  of  the 
services  of  those  already  in  operation. 
This  report  and  plan  of  organization  has 
been  adopted  by  the  manager  as  the 
"bible,"  as  he  calls  it,  for  1916. 

In  the  new  plan  adopted  the  position  of 
the  industrial  engineer  in  the  general  or- 
ganization is  about  that  of  "works  man- 
ager," thus  relieving  the  general  manager 
of  all  details  of  operation  of  the  depart- 
ments and  "machinery."  This  scheme,  of 
course,  gives  the  general  manager  more 
time  for  broad  development  and  policy 
work. 

Plan  of  Action 

The  first  principle  enunciated  was  that 
while  every  effort  would  be  made  to  bring 
in  new  industries,  the  greatest  effort 
should  be  made  to  expand  the  individual 
industries  already  located  here — some  900 
in  number,  large  and  small.  The  factory 
already  operating  and  making  good  in  a 
small  way  has  evidently  passed  through 
the  experimental  stage  and  it  is  in  many 
cases  easier  to  help  it  to  expand  its  out- 
put and  thus  employ  more  men  and  dis- 
tribute a  larger  product  than  to  bring  an- 
other factory  in. 

Industrial  or  efficiency  engineering,  as 
practised  in  the  northern  and  eastern  in- 
dustrial centers,  is,  generally  speaking, 
unknown  here.  There  is  not,  to  the  writer's 
knowledge,  an  efficiency  engineer,  capable  of 
advising  on  organization,  production,  wage 
scales,  etc.,  as  yet  in  general  practice  in 
this  section.  Of  course,  it  is  utterly  out 
of  the  question  for  this  department 
actually  to  study  and  assist  in  bringing 
each  individual  plant  up  to  efficiency.  The 
aim  is  to  educate  and  advise  only,  to  pre- 
pare the  field  for  the  practising  industrial 
or  efficiency  engineer. 

To  accomplish  this,  those  members  of 
the  association  who  are  interested  in  in- 
dustrial economy  are  being  asked  to  affil- 
iate with  the  industrial  department.  When 
this  has  been  even  partially  accomplished 
we  will  be  in  a  position  to  study  more 
carefully  the  individual  and  mass  needs. 

To  begin  this  educational  work,  a  series 
of  lectures  by  the  best  experts  of  the 
country  on  the  subjects  of  organization, 
production,  cost  accounting  and  selling 
was  arranged  for. 

In  addition  to  this,  arrangements  have 
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been  made  for  the  publication  monthly  of 
brief  pamphlets.  The  first  is  on  "Indus- 
trial Development  at  New  Orleans."  The 
others  will  include  "Efficiency,"  "Safety," 
"Fire  Prevention,"  "Data  Filing,"  etc. 

Financial  Guidance  and  Help 

In  handling  specific  services  to  members 
the  executive  committee  of  the  department 
has  been  divided  into  numerous  sections, 
such  as  industrial,  finance,  safety,  fire 
prevention,  employment  and  opportunities, 
etc.  Committees  have  also  been  appointed 
to  study  the  possibility  of  by-products  for 
certain  of  those  industries  now  operating 
here. 

Many  industries  already  in  operation 
will  need  more  capital  if  they  would  ex- 
pand. New  industries  to  be  organized 
here,  and  those  coming  from  other  points, 
will  also  need  financial  guidance  and  help. 
To  render  this  service  a  special  section  of 
the  executive  committee  of  the  industrial 
department  has  been  organized,  consisting 
of  a  prominent  business  man,  a  large  man- 
ufacturer and  the  president  of  a  bank. 
These  three,  sitting  with  the  chairman  of 
the  department,  examine  and  pass  on  the 
merit  of  such  of  these  propositions  as  are 
brought  before  them.  Before  putting  a 
proposition  up  to  this  committee  the 
writer  makes  a  very  full  investigation  and 
engineering  report  on  the  promoters  and 
the  possibilities  of  the  project.  If  the 
committee  approve  the  proposition,  the  re- 
port and  a  statement  of  approval  is  then 
mailed  out  to  the  members  of  the  associa- 
tion. This  service  is  to  take  the  place  of 
bonuses.  That  it  will  prove  valuable  is 
guaranteed  by  the  ability  of  the  commit- 
tee investigating  and  approving  the  propo- 
sition. 

Briefs  for  New  Industries 

In  attracting  outside  indu.stries,  instead 
of  sending  broadcast  general  claims  as  an 
industrial  center,  those  industries  in 
which  supply  of  raw  materials,  trans- 
portation, markets,  etc.,  are  most  at- 
tractive here  have  been  selected,  and  en- 
gineering briefs  on  these  subjects  are  be- 
ing prepared.  Under  this  plan  the  econo- 
mies must  be  developed  to  the  highest 
point,  otherwise  industries  will  not  be  at- 
tracted. And  while  probably  a  little  slow, 
this  procedure  is  absolutely  sound  and  will 
win. 

This  same  reporting  service  is  also  ren- 
dered to  members  who  contemplate  the  or- 
ganization of  some  particular  industry. 

Miscellaneous  Services 

The  industrial  department  is  also  inves- 
tigating the  local  conditions  surrounding 
loans  to  workingmen,  with  the  idea  of  de- 
veloping a  remedial  loan  bank. 

Space  does  not  permit  detailing  here  the 
many  other  specific  .services  planned  and 
to  be  developed  in  this  department  as 
quickly  as  the  demand  and  financial 
strength  make  it  possible  to  do  so. 

In  addition  to  the  work  within  the  asso- 
ciation of  commerce  and  its  industrial  de- 
partment, as  a  representative  of  this  insti- 
tution, the  industrial  engineer  is  also  a 
member  of  a  public  engineering  committee 
which  is  investigating  and  planning  a 
public  work  of  great  interest  and  magni- 
tude. 

In  fact  the  work  for  the  engineer  to  do 
in  community  upbuilding  is  limited  only 
by  the  ingenuity  and  good  judgment  of  the 
engineer.     It  is  pleasant  work,   too,  for 


many  reasons,  chief  among  which  is  that 
it  is  a  constructive  public  benefaction — a 
phase  that  the  writer  is  sure  appeals  very 
greatly  to  the  engineering  profession. 

The  writer  sincerely  hopes  that  other 
engineers  will  join  in  this  work  and  thus 
further  demonstrate  to  the  public  the  ca- 
pacity and  adaptability  of  engineers  for 
work  of  the  broadest  character. 


Are     National     Express- 
Freight  Companies 
Needed? 

Could  They  Not  Effect  Systematic  Delivery  of 

Freig-ht   to  and   from   Terminals,   and 

Eliminate  Present  Congestion? 

By  A.  JACKSON  MARSHALL 

Secretary,   Electric   Vehicle   Section,  National 

Electric  Light  Association,  New  York  City 

IS  THERE  NOT  a  field  for  national  com- 
panies, comparable  to  the  express  com- 
panies, to  handle  freight  to  and  from  large 
railroad  and  steamship  terminals? 

The  costly  congestion  of  freight  at  rail- 
road and  steamship  terminals  has  reached 
such  proportions  that  before  long  remedies 
will  of  necessity  have  to  be  evolved.  A 
study  of  the  problem  would  indicate  that 
railroads  and  steamships  are  carrying 
freight  most  efliiciently  between  points,  but 
the  handling  of  merchandise  to  and  from 
and  in  the  terminals  leaves  much  to  be  de- 
sired. It  therefore  appears  that  changes 
will  have  to  be  effected  in  the  transporta- 
tion of  freight  to  and  from  the  terminals 
and  in  the  handling  of  merchandise  in  the 
terminals  themselves.  While  great  im- 
provements have  been  made,  much  more 
could  be  effected  in  these  two  phases  of 
local  freight  handling. 

It  seems  to  the  writer  that  the  full  meas- 
ure of  possible  success  can  be  obtained  only 
when  the  local  transportation  and  the 
handling  of  freight  in  the  terminals  are 
considered  jointly,  instead  of  as  two  sepa- 
rate and  distinct  phases.  No  matter  how 
perfectly  developed  the  method  of  freight 
handling  in  the  terminals  may  be,  the  high- 
est efficiency  cannot  be  obtained  unless  the 
movement  of  freight  to  and  from  terminals 
by  trucks  be  such  as  will  exactly  fit  into 
the  scheme  of  terminal  operation  and  vice 
versa. 

It  is  apparent  that  the  local  transporta- 
tion of  freight  is  unsystematic  and  very 
costly.  It  is  hardly  necessary  to  review  the 
chaotic  conditions  existing  in  this  branch 
of  the  work,  which  seem  to  get  worse  in- 
stead of  better.  Almost  everyone  is  fa- 
miliar with  the  losses  resulting  from  the 
influx  and  outflow  of  freight  during  certain 
hours  of  the  day  at  the  terminals,  and  the 
inactivity  at  other  periods,  due  to  the  fact 
that  nearly  everyone  wants  service  at  the 
same  time,  which  it  is  a  physical  impossi- 
bility to  render.  The  thousands  of  trucks 
compelled  to  wait  their  turn  pile  up  a  loss 
that  is  counted  in  the  tens  of  millions. 

Why  Not  Night  Operation? 

If  each  truck  had  a  definite  time  to  call 
for  or  deliver  merchandise  to  terminals  and 
the  schedules  were  observed,  the  terminals 
perhaps  operating  by  night  as  well  as  by 
day,  delays  and  losses  due  to  congestion 
would  be  reduced  to  a  minimum.  Further- 
more, trucks  and  trailers  could  systematic- 
ally operate  better  at  night,  since  they 
would  not  be  compelled  constantly  to  buck 
street  traffic  with  attending  delays  and  acci- 


dents. Sooner  or  later  the  growing  traffic 
of  our  cities  will  force  the  use  of  streets  at 
night.  There  is  hardly  more  reason  why 
the  streets  of  our  city  should  not  be  used 
at  night,  especially  for  the  transportation 
of  freight,  than  there  would  be  to  confine 
the  use  of  railroad  tracks  to  day  traffic. 

If  the  existing  trucking  individuals  and 
concerns  could  get  together  and  work  out 
a  method  of  co-operating  systematically  in 
the  development  of  a  scientific  schedule  of 
operation,  much  could  be  accomplished. 
Otherwise  it  appears  that  the  railroads 
must  either  go  into  the  delivery  of  freight 
direct  from  shipper  to  consignee,  or  that 
large  and  efficient  local  transportation  com- 
panies will  have  to  be  formed  to  work  sym- 
pathetically with  the  railroads  in  the  elimi- 
nation of  freight  congestion,  with  its  at- 
tending losses.  No  matter  what  method  or 
methods  may  be  employed,  action,  and 
prompt  action,  is  imperative. 

National  Express-Freight  Companies 

The  more  thought  the  writer  gives  to  the 
subject,  the  more  it  appears  that  organiza- 
tions possessing  the  qualifications  of  effi- 
cient express  companies  would  prove  to  be 
the  solution,  for  such  organizations  would 
have  an  intimate  and  practical  knowledge 
of  railroading,  understand  the  receipt  and 
dispatch  of  merchandise  through  terminals, 
have  national  and  international  organiza- 
tions and  the  connections  necessary  to  the 
forwarding  of  freight,  and  know  the  local 
transportation  phase  of  the  work.  Fur- 
thermore such  a  development  would  not  be 
in  the  nature  of  an  entirely  untried  experi- 
ment, for  the  transference  of  express  is  not 
so  unlike  the  handling  of  freight,  except 
that  the  latter  is  somewhat  more  bulky  and 
usually  does  not  move  so  rapidly.  But  it  is 
the  writer's  personal  opinion  that  the  costly 
congestion  of  freight  could  be  materially 
eliminated  and  far-reaching  economies  af- 
fected if  organizations  similar  to  express 
companies  would  go  into  the  business  of  ex- 
press freight,  possibly  operating  their  own 
terminals  and  fleets  of  motor  trucks  for 
local  transportation,  operating  along  the 
same  general  lines  employed  in  the  handling 
of  express. 

The  idea  of  national  organizations  com- 
petent to  handle  the  freight  business  on 
much  the  same  basis  as  express  has  been 
handled  seems  to  be  such  a  simple  solution 
of  the  problem  that  the  writer  has  hesi- 
tated heretofore  to  give  public  expression 
to  it,  fearing  that  it  had  a  weak  spot  un- 
known to  him  which  possibly  prevented 
others,  better  informed,  from  having  ex- 
pressed the  thought  before.  However,  the 
idea  is  advanced  for  whatever  value  it  may 
have,  and  if  it  is  not  feasible,  the  fact  will 
shortly  be  known.  The  details  incident  to 
such  a  development  could  be  worked  out  if 
the  main  thought  is  acceptable. 


Railroads  Teaching  Road  Making 

The  first  "good  roads  special"  of  the  Chi- 
cago, Burlington  &  Quincy  Railroad  started 
April  11  on  a  five-day  tour  through  Iowa. 
It  carried  government  oflUcials  and  lecturers 
in  the  employ  the  State,  who  gave  talks 
and  demonstrations,  and  also  a  complete  ex- 
hibit of  road-building  machinery  and 
models  of  all  kinds  of  roads  from  dirt  to 
hard  pavements.  The  special  was  composed 
of  audience  and  exhibition  cars  in  which 
the  lectures  and  demonstrations  were  given 
free  to  the  public  in  each  of  the  towns  and 
cities  visited. 
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Does  Present-Day  College  Education  Produce 
Accuracy  and  Thoroughness? 

A  Discussion  Between  Professors  George  F,  Swain  and  Daniel  W. 
Mead  Arising  from  tiie  Former's  Strictures  on  College  Graduates 


[As  a  contribution  to  the  discussion  on 
the  decrease  in  the  registration  of  studeyits 
in  civil  engineering,  Prof.  George  F.  Swain 
severely  criticised  present-day  college  edu- 
cation in  a  letter  to  the  editor  of  the  En- 
gineering Record,  published  on  page  291  of 
the  issue  of  Feb.  25.  Professor  Swain's 
contention  was  that  many  go  to  college  who 
are  not  fitted  or  disposed  to  benefit  by  the 
instruction.  That  fact,  combined  with  col- 
legiate standards  of  attainntent  below  those 
of  the  business  world,  produces  men  who, 
on  the  average,  know  nothing  accurately 
and  thoroughly.  Prof.  Daniel  W.  Mead 
differed  emphatically  with  Professor  Swain. 
He  has  expressed  his  disagreement  in  the 
letter  published  below,  to  ivhich,  at  the  re- 
quest of  the  Engineering  Record,  Professor 
Swain  has  replied.  The  reply  also  appears 
here. — Editor.] 


Professor  Mead's  Criticism 

Professor  Mead's  criticism  of  Professor 
Swain's  position  is  as  follows: 

I  WAS  much  surprised  at  the  extraordi- 
nary communication  from  Professor 
George  F.  Swain,  contained  in  your  issue  of 
Feb.  26.  If  what  Professor  Swain  says  is 
true,  the  wisdom  of  continuing  the  engi- 
neering schools  of  the  country,  or  at  least 
any  schools  to  which  such  remarks  justly 
apply,  would  seem  doubtful. 

From  over  thirty  years  of  practice  over 
most  of  the  United  States  and  personal  con- 
tact with  many  hundred  engineering  grad- 
uates of  various  engineering  schools,  more 
than  a  hundred  of  whom  have  been  in  my 
own  employ,  I  desire  to  go  on  record  in 
direct  opposition  to  most  of  the  statements 
made  by  Professor  Swain.  My  acquaint- 
ance and  experience  have  been  confined 
largely  to  the  schools  and  graduates  of  the 
Central  States,  and  my  opinion  must  be  re- 
garded as  based  on  such  acquaintance  and 
experience.  If  the  schools  of  the  East  can 
accept  as  valid  the  assertions  of  Professor 
Swain,  they  certainly  have  cause  for  imme- 
diate and  profound  reform. 

Technical  Courses  Difficult 

It  is  undoubteflly  true  that  many  young 
men  from  families  in  good  circumstances 
enter  college  as  a  matter  of  course,  and 
without  any  adequate  desire  for  knowledge 
or  training.  Such  men,  at  least  in  our 
Western  colleges,  seldom  enter  the  technical 
courses,  which  are  uniformly  noted  as  the 
most  difficult  in  the  college  curriculum;  or 
if  they  do,  seldom  follow  such  courses  for 
more  than  the  first  year  or  two. 

In  my  opinion,  the  great  majority  of 
technical  students,  even  though  they  do  not 
continue  in  technical  lines,  are  greatly  bene- 
fited by  the  training  they  receive.  For  men 
who  are  to  take  part  in  practical  business 
life,  a  technical  course  is  greatly  superior  to 
the  classical  or  even  to  the  general  college 
courses.  All  will  doubtless  agree  that  if  the 
thoughtless  and  heedless  young  men  who,  on 
account  of  conditions,  are  more  often  found 
among  the  sons  of  rich  men,  could  be  set  to 
work  and  brought  to  realize  the  duties  and 
responsibilities  of  life  instead  of  wasting 
their  time  either  in  college  or  society,  they 


as  individuals,  and  the  nation  as  well,  would 
be  better  off.  It  is  not  believed  that  the 
decrease  in  attendance  at  technical  schools 
is  from  this  class. 

There  is  no  doubt  that  an  earnest  young 
man  can  secure  much  valuable  information 
from  a  correspondence  course,  a  night 
course,  or  by  individual  study  without  out- 
side instruction;  but  it  is  equally  true  that 
the  same  man,  with  the  energy  to  do  such 
work  under  adverse  conditions,  can  and 
would  gain  still  greater  advantages  from  the 
personal  instruction  afforded  by  a  course  in 
any  good  technical  school. 

Accuracy  and  Thoroughness 

Professor  Swain's  remarks  on  accuracy 
and  thoroughness  are  unwarranted.  He 
has  confused  skill  in  particular  operations, 
which  can  result  only  from  extensive  prac- 
tice, with  the  actual  qualities  of  accuracy 
and  thoroughness.  Skill  or  accuracy  and 
thoroughness  in  the  application  of  technical 
training,  like  other  similar  individual  char- 
acteristics, are  highly  desirable  qualities 
and  should  be  inculcated  so  far  as  conditions 
warrant.  All  such  attributes  while  impor- 
tant are  only  incidental  to  technical  instruc- 
tion. Only  a  certain  amount  of  time  can 
at  the  best  be  devoted  in  a  technical  course 
to  attaining  these  desirable  ends,  and  a  cur- 
riculum largely  devoted  to  their  acquisition 
would  degenerate  into  a  business  course, 
valuable  in  itself  for  certain  definite  ends 
but  neither  to  be  expected  nor  desired  as 
the  sole  or  even  the  principal  aim  of  techni- 
cal education.  Other  things  are  no  less  es- 
sential in  college  work,  and  skill,  accuracy 
and  thoroughness,  like  practical  experience, 
knowledge  of  men,  and  breadth  of  educa- 
tion, must  largely  be  left  to  be  developed  in 
practical  life.  Even  a  limited  considera- 
tion of  education  should  lead  to  the  conclu- 
sion that  four  years  in  a  technical  school 
cannot  be  expected  to  lead  to  accuracy  and 
thoroughness,  to  logical  thinking,  or  to 
close  observation  in  any  special  line.  Four 
years'  training  in  a  trade,  in  business,  or 
in  a  trade  or  business  school  where  the  stu- 
dent devotes  his  entire  attention  to  a  single 
line  of  work,  would  undoubtedly  lead  to  bet- 
ter results  along  that  specific  line;  but  the 
training  would  not  have  the  breadth  de- 
manded in  a  technical  course. 

The  college  standard  of  accuracy  and 
thoroughness  is  not  established  by  the  stu- 
dents but  by  the  instructors,  and  if  the 
present  standard  in  any  engineering  school 
is  open  to  criticism,  such  criticism  must  be 
directed  to  the  engineering  faculties  rather 
than  to  the  students.  It  is  possible  that 
more  time  and  energy  should  be  devoted  to 
such  work  in  all  technical  institutions. 

Acquaintanceship  and  Athletics 

If  "the  greatest  benefit  which  most  men 
derive  *rom  college  comes  from  the  ac- 
quaintances which  they  form,  and  the  disci- 
pline they  get  from  athletics,"  then  our 
technical  schools  must  indeed  be  regarded 
as  failures.  Association  with  others  is  in- 
deed an  important  part  of  college  education, 
but  in  the  schools  of  the  Central  States 
comparatively  few  technical  students  take 
active  part  in  college  athletics,  and  hence 


such  advantages  are  comparatively  insig- 
nificant. It  is  indeed  questionable  if  in  the 
majority  of  cases  the  athletic  side  is  not 
more  of  a  detriment  than  a  benefit,  at  least 
when  much  time  or  energy  is  devoted  to  the 
same. 

It  is  probably  true  that  many  college  men 
have  an  unwarranted  idea  of  their  own 
abilities,  and  this  can  be  remedied  only  by 
actual  contact  with  life.  In  this  they  do 
not  differ  largely  from  college  professors  or 
others  who  have  not  mingled  largely  with 
practical  affairs.  No  man  has  a  fair  oppor- 
tunity for  self-knowledge  until  he  is  able  to 
compare  himself  with  others  in  the  real 
problems  of  business  or  professional  work. 

Conceit  and  Common  Sense 

The  common  idea  of  the  self-conceit  and 
self-assurance  supposed  to  be  possessed  by 
the  graduates  of  technical  colleges  is  largely 
erroneous.  It  has  been  repeated  until  it 
has  become  a  popular  fallacy.  My  personal 
contact  with  large  numbers  of  young  men 
both  in  and  outside  of  college  does  not  war- 
rant the  opinion  that  as  a  rule  they  possess 
this  characteristic  to  any  objectionable  de- 
gree. Neither  does  my  experience  substan- 
tiate the  statement  that  an  engineering 
education  is  detrimental  to  the  native  com- 
mon sense  of  young  men.  Freshmen  in 
technical  schools  are  not  noted  for  any  con- 
spicuous development  of  this  faculty; 
neither  are  our  technical  graduates  more 
deficient  in  this  line  than  should  normally 
be  expected  from  their  environments. 
Common  sense  can  be  developed  only  by 
contact  with  real  practical  experience;  it 
cannot  be  largely  developed  in  technical 
schools,  but  even  a  fairly  well  balanced 
course  is  not  detrimental  to  this  faculty. 
Only  men  from  those  institutions  that  are 
too  highly  specialized  have  to  unlearn  the 
subjects  taught  in  any  first-class  school. 

It  is  true  that  in  a  general  course  the 
student  does  not  acquire  any  great  knowl- 
edge of  any  specialty;  if  he  has  become  in- 
terested in  the  subject  and  has  learned 
how  to  study  it,  he  has  learned  all  that  is 
necessary  or  desirable  when  the  purpose 
and  extent  of  the  course  are  considered. 

Purpose  of  a  Technical  Course 

Much  of  the  unthinking,  popular  opinion 
of  college  work  arises  from  an  apparent 
lack  of  an  appreciation  of  the  purpose  of  a 
technical  course  and  what  results  should 
be  expected  therefrom.  I  have  outlined  in 
another  place  my  conception  of  the  elements 
of  an  engineering  course  as  follows: 

"All  who  have  given  much  thought  to  the 
subject  of  education  will  agree  that  .  .  . 
the  purpose  of  technical  education  is  not 
so  much  to  impart  technical  knowledge  to 
the  student  as  to  furnish  the  training  which 
will  enable  him  to  understand  and  investi- 
gate the  conditions  which  surround  a  prob- 
lem, to  determine  the  fundamental  prin- 
ciples on  which  its  successful  solution  de- 
pends, to  ascertain  and  analyze  the  ele- 
ments which  influence  or  modify  it,  to  de- 
sign the  structures  and  works  needed  for 
its  successful  development,  and  to  super- 
vise the  proper  construction  of  such  struc- 
tures or  works  and  carry  them  to  a  con- 
summation of  successful  and  economical 
completion. 

"For  the  purpose  of  technical  education 
instruction  is  required: 

"1.  In  the  fundamental  principles  o* 
those  sciences  on  which  the  practice  of  the 
engineer  necessarily  depends. 
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"2.  In  those  methods  and  calculations 
which  must  be  applied  in  such  practice. 

"3.  There  should  be  included  to  as  great 
a  degree  as  possible  instruction  in  those 
human  elements  that  concern  the  personal 
relationship  of  the  engineer  with  his  fel- 
lows, with  his  clients,  with  contractors,  and 
with  the  public,  and  also  those  matters  of 
judgment,  equity  and  ethics  upon  which  the 
highest  success  of  the  engineer  depends  no 
less  than  upon  his  technical  knowledge." 

Handicap  of  Old  Ideas 

That  our  technical  schools  fall  far  short 
of  the  best  that  can  be  done  must  be  ad- 
mitted. The  effect  of  old  educational  ideas 
still  handicaps  technical  work.  Too  much 
time  is  devoted  to  foreign  languages,  which 
in  the  large  majority  of  cases  is  of  doubt- 
ful benefit,  while  the  study  of  English, 
which  is  largely  essential  to  professional 
preferment,  is  neglected.  Mathematics  and 
the  sciences  are  taught  in  too  abstract  a 
manner  and  their  concrete  application  is 
often  neglected.  In  many  cases,  the  courses 
prescribed  are  unbalanced  and  they  are 
frequently  too  special. 

There  may  be,  and  probably  is,  a  con- 
siderable difference  in  the  attitude  of  in- 
structors toward  the  student  in  different 
institutions  and  in  different  parts  of  the 
country.  The  best  training  in  ethical  and 
moral  principles  obtains  when  the  student 
has  opportunity  for  intimate  personal 
contact  with  his  instructors  both  in  and 
outside  of  the  classroom.  No  such  advan- 
tage obtains  where  lectures  are  entirely 
formal,  and  such  opportunities  seldom  exist 
in  active  business  or  professional  work 
where  the  man  gains  his  information  only 
in  the  school  of  hard  knocks. 

I  agree  fully  with  Mr.  Swain  that  "more 
moral  training  and  more  discipline"  are 
needed;  but  this  and  other  betterments  can 
be  accomplished  better  by  intelligent  and 
united  effort  than  by  captious  criticism. 


Professor  Swain's  Reply 

To  this  criticism  by  Professor  Mead,  Pro- 
fessor Swain  replies  as  follows: 

I  THANK  the  Engineering  Record  very 
much  for  allowing  me  to  see  the  letter 
from  Professor  Mead  and  to  send  my  reply 
so  that  the  readers  may  have  both  in  the 
same  issue. 

In  order  to  make  the  issue  clear,  let  me 
summarize  in  a  few  brief  statements  the 
opinions  which  I  expressed,  and  then  pro- 
ceed to  consider  how  Professor  Mead  meets 
these  statements. 

Summary  of  Professor  Swain's  Position 

The  opinions  I  expressed  were  the  fol- 
lowing : 

1.  A  large  proportion  of  the  students  in 
our  colleges  and  engineering  schools  would 
do  better  for  themselves  if,  instead  of  go- 
ing to  college,  they  went  to  work  and 
earned  their  own  living. 

2.  The  collegiate  standard  of  accuracy, 
thoroughness  and  achievement  is  lower 
than  that  of  the  commercial  and  business 
world. 

3.  The  average  college  graduate  knows 
nothing  accurately  or  thoroughly,  cannot 
think  logically  or  observe  correctly,  has  not 
gained  habits  of  accuracy,  and  does  not 
know  how  to  obey  orders.  His  knowledge 
is  a  half  knowledge  of  many  facts,  but  he 
does  not  see  them  in  the  right  proportion, 
or  know  how  to  use  them. 


4.  It  is  not  infrequent  that  a  college  or 
engineering  education  has  educated  nearly 
all  the  common  sense  out  of  a  man. 

5.  Probably  the  greatest  benefit  which 
most  men  derive  in  college  comes  from 
the  acquaintances  which  they  form,  and  the 
discipline  they  get  from  athletics. 

6.  A  young  man  who  goes  to  work  in- 
stead of  going  to  college,  who  learns  in  his 
work  what  he  needs  in  order  to  rise  above 
his  fellows,  and  who  supplies  this  need  by 
correspondence  courses,  or  by  night  courses 
at  some  of  the  available  institutions,  will 
be  apt  to  acquire  more  real  knowledge  than 
the  average  college  graduate. 

7.  The  average  college  graduate  does  not 
realize  his  limitations,  and  often  goes  into 
the  world  with  a  good  deal  of  conceit  and 
unwarranted  self-assurance. 

8.  Our  colleges  and  engineering  schools 
offer  great  opportunities  for  those  who  are 
able  to  take  advantage  of  them,  but  many 
of  those  who  attend  do  not  know  how  to 
take  advantage  of  them,  or  do  not  desire 
to  do  so. 

9.  There  is  a  tendency  observable  in  some 
of  our  colleges  to  consider  that  any  student 
should  be  able  to  graduate,  and  to  look  upon 
the  failure  of  a  student  as  largely  the  fault 
of  the  instructor.  There  is  also  a  tendency, 
even  if  unconscious,  to  measure  success  by 
numbers.  As  a  consequence,  our  colleges 
and  engineering  schools  are  turning  out 
large  numbers  of  routine  rule-of-thumb 
men. 

10.  What  is  needed  is  more  moral  educa- 
tion and  more  discipline,  for  the  entire 
body  of  boys  and  girls,  and  less  so-called 
higher  education.  A  decline  in  numbers  in 
our  higher  schools,  therefore,  would  only 
be  a  matter  of  regret  if  accompanied  also 
by  a  decline  in  average  ability. 

"Wisdom  of  Continuing  Schools" 

Professor  Mead  begins  with  the  state- 
ment that  if  what  I  say  is  true  "the  wisdom 
of  continuing  schools  to  which  such  re- 
marks justly  apply  would  seem  doubtful." 
This  conclusion  is  illogical,  for  it  would,  of 
course,  be  folly  to  discontinue  a  school 
which  can  do  much  for  those  students  who 
are  able  to  take  advantage  of  its  oppor- 
tunities. Professor  Mead  probably  would 
not  argue  that  because  an  electric-lighting 
plant  delivers  in  light  but  a  very  small  pro- 
portion of  the  energy  of  the  coal,  the  wis- 
dom of  continuing  the  plant  would  "seem 
doubtful."  A  thing  may  be  in  the  highest 
degree  worth  doing  though  its  efficiency  be 
small,  because  the  thing  that  it  does  ac- 
complish is  so  valuable. 

Taking  now  the  previous  summary  of  my 
opinions,  let  us  see  how  Professor  Mead 
answers  them. 

1.  Professor  Mead  seems  to  agree  with 
this  opinion.  He  says  "it  is  undoubtedly 
true  that  many  young  men  .  .  .  enter 
college  as  a  matter  of  course  and  without 
any  adequate  desire  for  knowledge  or  train- 
ing." Also  "all  would  doubtless  agree  that 
if  the  thoughtless,  heedless  young  men 
.  .  .  could  be  set  to  work  .  .  .  instead 
of  wasting  their  time  either  in  college  or 
society  they  .  .  .  would  be  better  off." 
This  is  precisely  what  I  stated.  Professor 
Mead  and  I  might  not  agree  as  to  the  pro- 
portion which  such  young  men  form  of  the 
whole,  and  of  course  this  is  variable.  Pro- 
fessor Mead  says  "the  great  majority  of 
technical  students  .  .  .  are  greatly 
benefited  by  the  training  they  receive." 
This  is  prolDably  quite  true.     The  question 


is  whether  they  would  not  be  more  benefited 
by  a  training  in  the  "University  of  Hard 
Knocks."  My  belief  is  that  a  large  propor- 
tion of  students  do  not  receive  benefit 
enough  to  pay  for  the  cost. 

Standards  of  Accuracy  and  Achievement 

2.  Professor  Mead  thinks  this  statement 
is  unwarranted  and  says  that  I  have  "con- 
fused skill  in  particular  operations  which 
can  result  only  from  extensive  practice, 
with  the  actual  qualities  of  accuracy  and 
thoroughness." 

The  word  "skill"  does  not  appear  any- 
where in  my  letter.  It  is  rather  surprsing  to 
accuse  me  of  implying  that  engineering 
schools  should  teach  details  and  the  acquisi- 
tion of  "skill  in  particular  operations" 
which  can  only  come  from  practice,  rather 
than  teaching  fundamental  principles,  con- 
sidering that  all  my  life  I  have  urged  the 
opposite.  A  student  in  college,  however, 
should  aim  to  acquire  habits  of  accuracy 
and  thoroughness,  and  should  know  his 
fundamental  principles  accurately  and 
thoroughly,  and  my  observation  is  that  the 
standard  in  these  matters  which  will  enable 
a  young  man  to  graduate  from  almost  any 
college  or  engineering  school  is  a  standard 
which  in  practical  business  would  cost  him 
his  job. 

Professor  Mead  says  that  the  college 
standard  of  accuracy  and  thoroughness  is 
not  established  by  the  students  but  by  the 
instructors,  and  that  possibly  more  time 
and  energy  should  be  devoted  to  these 
things.  The  source  of  the  standard  has 
nothing  to  do  with  the  question,  but  I  quite 
agree  with  the  last  statement. 

Accuracy  and  Thoroughness 

3.  Professor  Mead  apparently  agrees  en- 
tirely with  this  opinion.  He  goes  farther 
and  says  that  four  years  in  a  technical 
school  cannot  be  expected  to  lead  to  these 
qualities.  It  is  true  that  he  refers  to  ac- 
quiring these  qualities  in  some  "special 
line,"  and  thinks,  apparently,  that 
"breadth"  is  better  than  to  so  acquire  them. 
If  this  is  his  meaning,  then  he  fails  to  see 
that  the  qualities  referred  to  are  universally 
applicable.  A  man  who  can  reason  logically 
can  reason  logically  in  any  subject;  a  man 
who  has  the  habit  of  accuracy,  carries  it 
into  all  that  he  is  called  to  do.  Hence  the 
importance  of  gaining  these  qualities.  If 
Professor  Mead  thinks  that  a  smattering  of 
many  things,  without  these  qualities,  is  bet- 
ter than  these  qualities  themselves,  I  think 
he  will  find  few  to  agree  with  him,  and  in 
my  opinion  such  a  view  is  educationally 
vicious  in  the  extreme.  Anyway,  Professor 
Mead  admits  that  a  college  or  engineering 
course  does  not  give  these  qualities,  and  so 
he  agrees  with  me. 

4.  With  reference  to  this.  Professor  Mead 
somewhat  misinterprets  my  words.  If  in 
his  experience  as  a  teacher,  however,  he 
has  not  frequently  encountered  cases  in 
which  the  extensive  and  abstract  study  of 
mathematics  and  the  other  subjects  in  our 
engineering  curricula  has  injured  the  stu- 
dent's practical  common  sense,  his  ex- 
perience has  been  very  different  from  mine. 

Acquaintanceship  and  Discipline 

5.  The  opinion  here  expressed  will,  I  am 
sure,  be  supported  by  a  great  many  college 
and  technical  graduates  who  have  reached 
the  age  when  they  can  look  back  and  form 
a  fair  judgment  of  the  value  of  their  college 
course.     I  believe  that  discipline  is  sadly 
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lacking  to-day  in  most  of  our  colleges.  In 
athletics,  however,  the  student  is  obliged  to 
submit  to  discipline,  and  it  greatly  benefits 
him.  I  have  heard  of  some  business  houses 
which  make  a  practice  of  choosing  the  col- 
lege men  they  employ  from  among  the 
students  who  have  been  prominent  in  ath- 
letics. 

Furthermore,  it  does  not  logically  follow 
that  if  my  opinion  is  correct,  our  technical 
schools  must  be  regarded  as  failures,  be- 
cause even  if  most  men  derive  their  great- 
est benefit  from  the  sources  which  I  have 
stated,  there  would  still  be  a  very  large 
number  deriving  much  benefit  in  other 
ways.  Besides,  the  benefit  of  a  large  ac- 
quaintance is  a  very  real  one. 

I  am  no  advocate  of  the  extensive  indulg- 
ence in  athletics,  and  quite  agree  with  Pro- 
fessor Mead  that  such  excess  would  be  a 
detriment. 

6.  Professor  Mead  touches  this  state- 
ment, and  admits  that  an  earnest  young 
man  can  gain  much  in  the  ways  that  I  have 
stated,  but  thinks  that  the  same  young  man 
would  gain  still  greater  advantages  in  a 
technical  school.  The  trouble  with  Pro- 
fessor Mead's  argument  here  is  that  the 
obstacles  which  the  young  man  encounters 
in  his  daily  work  spur  him  on,  and  make 
him  see  the  necessity  for  perfecting  him- 
self still  further,  and  moreover,  make  him 
see  more  clearly  just  what  he  needs; 
whereas  the  same  man  starting  in  an  engi- 
neering school  assumes  an  attitude  of  sub- 
missive receptivity,  and  lacks  the  spur,  the 
obstacle  and  the  vision. 

Some  sort  of  combination  of  practical 
work  with  college  education  might  be  very 
beneficial  in  this  respect,  and  I  am  inclined 
to  look  upon  the  work  which  is  being  done 
by  Dean  Schneider  at  the  University  of  Cin- 
cinnati as  one  of  the  most  promising  de- 
velopments in  modem  technical  education. 

Conceit  and  Self-Assurance 

7.  With  reference  to  the  seventh  point, 
•  Professor  Mead  agrees  with  me,  saying  "it 

is  probably  true  that  many  college  men  have 
an  unwarranted  idea  of  their  own  ability," 
and  yet  thinks  that  the  idea  that  they  possess 
self-conceit  and  self-assurance  is  largely 
erroneous,  and  that  they  do  not,  as  a  rule, 
possess  these  qualities  to  any  objectionable 
degree.  I  did  not  state  that  they  possessed 
these  qualities  "as  a  rule,"  or  to  an  "ob- 
jectionable degree,"  but  I  am  quite  content 
to  let  my  statement  remain  as  it  was  writ- 
ten, feeling  sure  that  it  will  be  agreed  to 
by  the  majority  of  those  who  have  observed 
the  average  new-fledged  college  graduate. 

8.  Professor  Mead  apparently  agrees 
with  this  statement  for  he  does  not  take 
exception  to  it.  I  quite  agree  with  his  own 
statement  as  to  what  an  engineering  course 
should  be,  and  I  have  many  times  empha- 
sized essentially  the  same  ideas. 

Professor  Mead  does  not  take  exception 
to  my  ninth  statement,  and  agrees  with  my 
tenth. 

In  the  opening  portion  of  his  letter,  Pro- 
fessor Mead  states  that  his  own  experience 
has  been  largely  in  the  schools  of  the  Cen- 
tral States,  and  this  leads  me  to  remark 
that  I  do  not  believe  that  there  is  any  es- 
sential difference  between  the  colleges  and 
technical  schools  in  different  parts  of  the 
country.  This  opinion  is  based  on  my  long 
experience  with  students  from  almost  every 
section  of  the  country,  and  from  most  of 
our  universities. 

Professor  Mead  implies  that  my  letter  is 


an  instance  of  "captious  criticism"  and  that 
improvement  in  our  educational  system, 
which  he  agrees  is  needed,  can  be  accom- 
plished better  by  intelligent  and  united  ef- 
fort. To  this  I  will  say  that  my  letter  was 
not  a  criticism,  but  a  mere  statement  of 
opinion.  If  every  teacher  were  conducting 
a  business  and  employing  the  product  he 
turned  out  in  the  school,  he  would  see  the 
school  work  in  a  different  light.  Of  course, 
engineers  like  Professor  Mead  and  myself 
do  employ  our  own  graduates,  yet  we  nat- 
urally differ  somewhat  in  our  judgments. 
However,  Professor  Mead  apparently  agrees 
with  six  of  my  ten  opinions,  and  is  illogical 
in  his  disagreement  with  some  of  the 
others. 

What  Others  Think 

As  a  matter  of  fact,  opinions  quite  as 
.strong  as  mine,  and  even  stronger,  are  ex- 
ceedingly numerous,  and  from  sources  of 
highest  authority.  Professor  Mead  and 
other  readers  of  the  Engineering  Record 
may  be  interested  to  read  the  following 
quotations. 

Herbert  Spencer  said  (Autobiography, 
Vol.  1,  p.  388)  : 

"The  established  systems  of  Education, 
whatever  their  matter  may  be,  are  funda- 
mentally vicious  in  their  manner.  They  en- 
courage submissive  receptivity  instead  of 
independent  activity." 

Ruskin  expresses  his  opinion  of  modern 
education  as  follows  (of  King's  Treas- 
uries) : 

"Modern  education,  for  the  most  part, 
signifies  giving  people  the  faculty  of  think- 
ing wrong  on  every  conceivable  subject  of 
importance  to  them." 

Mr.  Abraham  Flexner.  in  an  interesting 
book  entitled  "The  American  College,"  uses 
the  following  language: 

"Now,  as  a  matter  of  fact,  the  college 
does  not  even  rise  to  the  accepted  standards 
of  the  commercial  world,  to  whose  demoral- 
izing influence  its  scholarly  ideals  are  oc- 
casionally alleged  to  have  succumbed.  For 
college  standards  of  success  are  actually 
below  those  that  prevail  outside.  A  youth 
may  win  his  degree  on  a  showing  that 
would  in  an  office  cost  him  his  desk." 

President  W.  H.  P.  Faunce  of  Brown  Uni- 
versity, made  the  following  statement: 

"The  young  people  of  today,  as  compared 
with  those  of  fifty  years  ago,  are  chiefly  de- 
ficient in  power  of  sustained  attention  and 
original  thinking.  They  cannot,  or  at  least 
they  usually  do  not,  think  as  clearly,  as 
patiently,  and  as  cogently  as  did  their 
fathers.  They  do  not  as  quickly  distinguish 
the  irrelevant  from  the  pertinent,  the  kernel 
from  the  husk,  as  the  men  of  the  last  gen- 
eration. They  have  an  amazing  fund  of  in- 
formation ;  they  are  wide  readers  of  bright 
ephemeral  literature ;  they  have  tasted  every 
fruit  on  the  great  tree  of  knowledge;  they 
know  a  thousand  interesting  scraps;  they 
are  more  versatile  and  ingenious  and  at- 
tractive than  any  other  of  the  recent  gen- 
erations. But  they  are  quickly  led  astray 
by  sophistry,  and  easily  led  to  surrender 
conviction  when  it  conflicts  with  interest." 

President  Wilson,  in  an  address  at  Wash- 
ington University,  said: 

"A  man  who  takes  a  course  of  four  years 
of  social  life  at  some  university  has  thrown 
away  four  years  of  that  natural  power  to 
work  which  descended  to  him  from  his  great 
progenitor,  Adam.  He  now  finds  himself 
face  to  face  with  actual  work  in  its  true 
sense,  and  he  also  finds  that  he  is  not  ready 


to  work;  his  faculties  are  undeveloped,  his 
fund  of  information  is  limited  and  very 
hazy;  he  is  a  college  man,  but  he  is  not  a 
trained  man,  nor  an  educated  man.  It  is  a 
singular  fact  that  our  universities  are 
standing  upside  down,  not  on  their  heads — 
which  might  be  not  altogether  a  bad  thing 
— but  on  the  wrong  end." 

Listen  now  to  Prof.  Charles  H.  Grand- 
gent  of  Harvard,  who  in  his  most  interest- 
ing address  as  president  of  the  Modern 
Language  Association  of  America,  entitled 
"The  Dark  Ages,"  expressed  himself  as  fol- 
lows: 

"I  suggest,  indeed,  that  we  alter  the  Cen- 
tury definition  to  something  like  this :  'The 
dark  ages,  an  epoch  in  the  world's  history, 
beginning  with  or  shortly  after  the  French 
Revolution,  marked  by  a  general  extension 
and  cheapening  of  education  resulting  in  a 
vast  increase  of  self-confident  ignorance. 
It  was  induced  by  the  gradual  triumph  of 
democracy,  and  will  last  until  the  masses, 
now  become  arbiters  of  taste  and  science, 
shall  have  been  raised  to  the  level  formerly 
occupied  by  the  privileged  classes.' 

"It  is  pitiful  to  see  the  agonies  that  the 
ordinary  college  student  has  to  suffer,  if 
he  is  obliged  to  learn  anything  outright. 
It  is  amazing  to  see  how  readily  he  forgets 
the  things  which  he  is  told  and  which,  for 
the  moment,  he  apparently  understands." 

President  Foster  of  Reed  College  in  Port- 
land, Ore.,  said  very  recently,  "It  is  possible 
to  graduate  from  almost  any  college  with- 
out an  idea  in  one's  head." 

Judge  Robert  S.  Lovett,  lecturing  recently 
at  Yale,  stated  that  only  thirteen  out  of 
forty-six  executive  heads  of  railroads  in 
this  country  are  college  graduates,  and  of 
forty-one  accounting  heads,  thirty-five  have 
never  had  a  college  dipolma. 

Finally,  President  Nicholas  Murray  But- 
ler of  Columbia,  in  a  recent  report  says,  "It 
is  little  short  of  deplorable  that  there  should 
be  so  much  and  so  various  evidence  of  the 
utter  worthlessness,  judged  by  lasting  re- 
sults, of  a  large  part  of  the  work  done,  or 
supposed  to  be  done,  in  elementary  school, 
in  secondary  school,  and  in  college." 

Moral  and  Religious  Training 

If  Professor  Mead  dislikes  or  disagrees 
with  these  opinions,  let  me  assure  him  that 
he  may  not  lay  the  fiattering  unction  to  his 
soul  that  they  may  apply  to  the  schools  of 
the  East  but  do  not  apply  to  the  schools  of 
the  Middle  West.  Nor  will  he  be  justified 
in  assuming,  however  pleasant  it  may  be  to 
do  so,  that  the  engineering  schools  are  ex- 
empt from  the  faults  referred  to,  although 
I  have  urged  for  years  the  advantages  of 
an  engineering  training  as  compared  with 
a  classical  training.  ^ 

Finally,  let  me  say  that  it  seems  to  me 
that  one  of  the  great  faults  in  our  entire 
educational  system  is  that  it  puts  the  em- 
phasis on  the  wrong  place,  namely,  on  the 
acquisition  of  knowledge,  or  intellectual 
culture.  This  I  think  is  particularly  true 
of  our  engineering  education.  Now  purely 
intellectual  culture  does  not  touch  the  con- 
science, or  affect  the  deeper  springs  of  hu- 
man action.  It  does  not  make  a  man  a 
better  father,  a  better  husband,  a  better 
neighbor,  or  a  better  citizen.  I  am  there- 
fore glad  that  Professor  Mead  agrees  with 
my  last  conclusion.  We  need  more  moral 
and  religious  training,  more  discipline  from 
the  cradle  up  in  regard  to  our  duties  to 
others,  and  less  intellectual  culture  in  com- 
parison. 
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Small  Sewage  Pumping  Sta- 
tion for  Park  Site 

Centrifugal  Pumps,  in  Duplicate.  Serve  District 
of  2000  Population  in  West  Chester,  Pa. 
— Control  Is  Automatic 
By  W.  DE  WITT  VOSBURY 
Of  Remington  &  Vosbury,  Consulting  Engi- 
neers, Camden,  N.  J. 
BECAUSE  of  its  location  in  a  public  park 
the  new  sewage  pumping  station  at 
West  Chester,  Pa.,  serving  a  district  with 
a  population  of  2000,  was  designed  to  pre- 
sent an  appearance  which  would  not  suggest 
its  purpose.  The  walls,  roof  and  floors  of 
the  well  and  pump  chamber,  where  exposed, 
were  washed  with  soda  solution  and  rubbed 
to  a  smooth  finish  with  a  carborundum 
stone.  The  building  was  constructed  of  a 
local  gray-blue  stone,  laid  in  broken  courses, 
with  flat  stone  arches  spanning  the  door  and 
window  openings.  The  roof  is  covered  with 
moss-green,  glazed,  corrugated  tile.  All 
exterior  woodwork  is  painted  white,  while 
the  interior  woodwork  is  yellow  pine  with 
natural  flnish. 

As  shown  by  the  accompanying  illustra- 
tions the  structure  consists  of  a  receiving 
well,  adjoining  which  is  the  chamber  con- 
taining the  pumps,  valves  and  piping.  The 
building  housing  the  motors  and  other  elec- 
trical equipment  rests  upon  the  walls  of  the 
pump  room  and  is  the  only  portion  of  the 
station  visible  above  the  ground.  The  walls, 
roof  and  floors  of  the  well  and  pump  cham- 
ber were  built  of  reinforced  concrete, 
waterproofed.  The  stairway  connecting 
the  motor  and  pump  rooms  was  also  made 


LOCATED  IN  A  PARK,  THE  STATION  WAS  DESIGNED  FOR    APPEARANCE    AS    WELL    AS    UTILITY 


screens  are  cleaned  each  day,  and  such  .solids 
as  will  not  pass  through  are  collected  and 
deposited  in  a  cesspool  located  alongside. 
The  contents  of  the  latter  are  removed  at 
frequent  intervals  and  taken  to  the  disposal 
plant. 

At  the  expected  maximum  rate  of  inflow 
the  time  required  for  filling  the  receiving 
well  will  be  about  45  min.  The  storage 
capacity,  which  is  only  5000  gal.,  was  pur- 
posely made  small  in  order  that  the  sewage 
might  leave  the  station  and  reach  the  dis- 
posal works  while  still  fresh.  The  floor  di- 
rectly beneath  the  intakes  to  the  pumps  is 


THE  BUILDING  HOUS- 
ING THE  MOTORS  AND 
OTHER  ELECTRICAL 
EQUIPMENT  RESTS 
UPON  THE  WALLS  OF 
THE  PUMP  ROOM  AND 
is  THE  ONLY  PORTION 
OF  THE  STATION  VIS- 
IBLE ABOVE  GROUND 


of  concrete,   cast  over  a   light   structural 
frame. 

The  sewage  is  screened  before  it  enters 
the  receiving  well  in  a  separate  chamber 
located  a  few  feet  from  the  well.  There  are 
two  sets  of  inclined  bar  screens  so  arranged 
as  to  be  easily  lowered  or  raised;  the  spac- 
ing  of  the   bars    is   also   adjustable.     The^ 


depressed  to  form  a  shallow  sump,  thereby 
lowering  the  suction  line  to  the  floor  level. 
This  is  desirable,  as  it  permits  of  the  re- 
moval of  practically  all  of  the  sewage  at 
each  pumping  and  a  large  portion  of  the 
matter  that  has  settled  out  and  which,  if 
allowed  to  remain,  would  eventually  under- 
go   septic    action.       The    sediment    which 


does  collect  is  removed  periodically  by  stir- 
ring while  pumping  is  in  progress. 

Pumping  Equipment  in  Duplicate 

The  pumping  equipment  is  in  duplicate. 
Each  unit  consists  of  a  4-in.  vertical  cen- 
trifugal pump,  direct  connected  to  a  15-hp. 
single-phase,  60-cycle,  220-volt,  repulsion 
induction  motor,  operating  at  a  speed  of 
1200  r.p.m.  The  pumps  are  of  the  open  im- 
peller type  and  especially  designed  for  sew- 
age work.  In  order  to  reduce  the  length 
of  the  driving  shaft  each  pump  is  mounted 
on  a  foundation  18  in.  above  the  floor  level. 
It  should  be  noted,  however,  that,  upon 
starting,  the  pumps  are  always  under  a 
suction  head.  For  each  unit  there  is  a  sep- 
arate 6-in.  suction  pipe  extending  through 
the  partition  wall  and  terminating  in  a  bell 
mouthj  the  bottom  of  which  is  level  with  the 
floor  of  the  well  and  over  the  sump. 

The  discharge  piping  is  arranged  with 
separate  gate  and  check  valves  for  each 
pump,  the  layout  of  the  whole  being  such 
as  to  occupy  a  minimum  of  floor  space. 
There  are  also  two  small  drainage  sumps 
in  the  floor  of  the  pump  room,  each  con- 
nected by  independent  pipes  to  the  suction 
lines  of  the  adjacent  pumps.  The  valves  in 
these  drain  pipes,  as  well  as  the  valves  in 
the  suction  and  discharge  lines,  have  ex- 
tension stems  and,  in  case  of  accidental 
flooding,  may  be  operated  from  the  floor 
above. 

Connection  between  the  motor  and  pump 
shaft  of  each  unit  is  made  with  a  standard 
flexible  coupling  placed  next  to  the  motor. 
A  thrust  bearing  at  the  top  of  the  pump 
frame  carries  the  weight  of  impeller  and 
shaft.  To  reduce  vibration  each  shaft  has 
one  adjustable  guide  or  steady  bearing, 
automatically  lubricated  with  fluid  oil. 
Whenever  it  is  desired  to  remove  the  upper 
half  of  a  pump  casing  for  inspection  a  sec- 
tion of  the  driving  shaft  may  be  discon- 
nected and  withdrawn  through  the  floor. 

Control  is  Automatic 

The  automatic  starting  and  stopping  of 
each  motor  is  controlled  by  a  separate  float 
switch,  the  pilot  current  from  which  act- 
uates a  self-starter.  In  addition  to  the  lat- 
ter there  is  mounted  in  duplicate  on  the 
starting  panel  an  automatic  circuit  breaker 
having  overload  and  no  voltage  release, 
with  time  limit  attachment.  There  are  also 
two  pilot  lights  to  indicate  full  line  voltage 
and  a  four  pole,  double-throw  switch.    The 
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starting  panel  is  made  of  blue  Vermont 
marble  and  all  exposed  brass  and  copper 
parts  of  the  electric  equipment  are  highly 
polished.  Both  the  static  and  total  dis- 
charge pressures  are  indicated  in  feet  and 
pounds  by  three  pressure  gages  mounted  in 
the  pump  room.  One  gage  is  connected  to 
the  main  discharge;  the  other  two  are  be- 
tween each  pump  and  its  respective  check 
valve. 

The  maximum  population  of  the  district 
tributary  to  this  station  is  estimated  at 
2800.  It  is  doubtful,  however,  if  the  num- 
ber will  exceed  2000  during  the  life  of  the 
equipment,  and  this  figure  has,  therefore, 
been  used  in  all  calculations. 

Based  upon  the  latter  estimate  and  the 
known  water  consumption  per  capita  in  the 
districts  already  sewered  the  total  24-hour 
flow  will  be  130,000  gal.,  with  a  probable 
maximum  rate  of  128  gal.  per  minute. 

Although  pumps  of  smaller  size  would 
have  been  quite  able  to  handle  the  flow,  4-in. 
pumps  with  a  capacity  of  400  gal.  per  min- 
ute were  selected. 

The  feature  determining  the  selection  was 
the  ability,  owing  to  the  larger  openings  in 
the  impellers;  to  pass  solids  up  to  1-in.  in 
diameter  without  danger  of  clogging. 

The  .sewage  is  pumped  under  a  total  head 
of  65  ft.  through  an  8-in.  cast-iron  force 
main,  a  distance  of  1600  ft.  At  the  rate  of 
400  gal.  per  minute  the  velocity  is  about 
2.5  ft.  per  second,  and  the  pipe  is  therefore 
self-cleansing.  The  specifications  stipulated 
a  pump  efficiency  of  not  less  than  50  per 
cen.t  and  actual  tests  made  after  completion 
gave  results  slightly  greater  than  this 
amount. 

The  contract  for  the  work  was  awarded 
to  the  M.  and  T.  E.  Farrel  Company  of  West 
Chester,  at  a  price  of  $3,750  for  the  sta- 
tion and  force  main  and  $2,540  for  the 
mechanical  equipment.  The  latter  was  in- 
stalled by  Lewis,  Robinson  &  Gant  of  Phila- 
delphia, as  sub-contractor.  Remington  & 
Vosbury  of  Camden,  N.  J.  wt-re  the  engi- 
neers. 


tract,  inasmuch  as  it  was  relieved  of  a  con- 
siderable expense  in  the  removal  of  such  a 
large  quantity  of  excavated  material,  total- 
ing more  than  400,000  cu.  yd.  The  com- 
pany erected  at  Montrose  Avenue  and  the 


Build  Crushed  Stone  Plant 
for  Tunnel  Muck 

Material  from  Chicago  Waterworks  Tunnel  in 
Residence   District   Is  Hauled  by   Motor 
Trucks  to  Specially   Built   Crush- 
ing Plant 

THE  question  of  disposing  of  the  ex- 
cavated material  from  the  Wilson  Ave- 
nue waterworks  tunnel,  which  is  being 
built  in  Chicago,  was  a  serious  one,  particu- 
larly at  the  Shore  shaft  in  a  residence  dis- 
trict built  up  almost  solidly.  After  con- 
siderable effort  the  city,  which  is  driving 
this  8-mile  tunnel  by  day  labor,  as  de- 
scribed in  the  Engineering  Record  of  April 
29,  page  568,  was  finally  able  to  make  a  con- 
tract with  the  Peoples  Crushed  Stone  Com- 
pany to  take  away  the  stone  as  fast  as  pro- 
duced from  the  Shore  shaft,  to  which  all  the 
muck  from  the  3-mile  extension  into  the 
lake  would  come,  and  to  remove  the  rock 
piled  at  the  other  shafts  within  a  reasonable 
time  after  the  completion  of  the  work.  The 
plant  was  described  recently  by  H.  L. 
Clausen  before  the  Western  Society  of  En- 
gineers. 

The  contract,  Mr.  Clausen  stated,  pro- 
vided that  crushed  stone  for  the  lining  of 
the  tunnel  should  be  furnished  to  the  city 
upon  requisition  from  time  to  time.  The 
city  was  glad  to  be  able  to  make  this  con- 
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AVERAGE  TIME  TO  LOAD  AND  UNLOAD  TRUCK  IS  1.5 
MINUTES 

north  branch  of  the  Chicago  River  a  crush- 
ing and  washing  plant  capable  of  handling 
between  750  to  1000  cu.  yd.  per  day  of  10 
hours. 

The  plant  consists  of  a  No.  TV^  gyratory 
crusher  with  concaves  set  to  pass  a  3 1/2 -in. 
product.  From  this  crusher  a  No.  8  con- 
tinuous-bucket elevator,  having  85-ft.  cen- 
ters, elevates  the  crushed  material  to  the 
top  of  the  plant,  at  which  point  500  gal.  of 
water  per  minute  is  introduced  by  means  of 
a  centrifugal  pump.  The  screening  plant 
consists  of  two  sets  of  conical  screens 
located    side    by    side    four    in    a    row,    one 


slightly  lower  than  the  other.  The  first 
screens  are  perforated  with  2V2-in.  holes, 
the  second  with  li/2-in.  holes,  the  third  with 
■)4-in.  holes  and  the  fourth  with  5/16-in. 
holes. 

From  these  screens  to  500-cu.  yd.  bins 
below  the  stone  is  stored  ready  for  loading 
into  trucks  or  wagons  for  the  market.  The 
oversize  from  the  first  screen  passes 
through  a  No.  4  recrusher  with  concaves 
set  for  iV^-in.  product.  The  tailings  from 
this  crusher  are  transported  by  means  of  a 
belt  conveyor  to  the  main  or  No.  8  conveyor 
and  re-elevated  to  the  screening  plant. 
Under  the  bins  a  horizontal  belt  conveyor 
will  transfer  the  product  of  any  bin  to  an 
inclined  conveyor  at  the  rear  for  piling  and 
storage  purposes.  The  tailings  from  the 
5/16-in.  screen  are  carried  to  a  settling  bin 
consisting  of  a  V-shaped  trough,  at  the  bot- 
tom of  which  two  inclined  12-in.  .screw 
conveyors  running  at  about  20  r.p.m.  ele- 
vate the  fine  material  into  a  storage  bin. 
the  water  running  down  the  screw  by  grav- 
ity into  the  settling  basins  below,  from 
which  the  centrifugal  pump  furnishing  all 
the  water  to  the  plant  receives  its  supply. 
The  stone  crushed  by  this  plant  and  the 
screenings  are  sold  in  the  open  market  in 
competition  with  stone  and  gravel  and  tor- 
pedo sand. 

Inasmuch  as  only  one  of  the  shafts,  the 
•May fair,  is  located  on  a  railroad,  all  the 
excavated  rock  is  removed  from  the  various 
shafts  by  means  of  7V2-ton  auto  trucks  hav- 
ing a  capacity  of  4  cu.  yd.  of  mine  run  or  5 
eu.  yd.  of  the  crushed  material.  The  aver- 
age time  required  to  load  and  unload  a 
truck  is  15  min.  and  the  speed  on  the  road 
will  average  about  10  miles  per  hour  or 
better. 

The  crushing  plant  cost  about  $50,000, 
and  the  standard  price  for  the  material  at 
the  bin  is  $1  per  cubic  yard,  or  $1.50  per 
cubic  yard  delivered  within  a  radius  of  3 
miles  of  the  plant. 

Henry  W.  Clausen,  engineer  of  water- 
works construction,  has  immediate  charge 
of  the  tunnel  work.  The  design  and  con- 
struction of  this  project  are  under  the 
direction  of  John  Ericson,  city  engineer, 
and  H.  S.  Baker,  assistant  city  engineer. 
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West  Side  Improvement  Plans  of  New  York 
Central  Railroad  in  New  York  Filed 

Involve   Relocation.   Track   Elevation,   Yard   Reconstruction,   Covering   of 
Tracks  Through  Parks  and  Electrification,  at  Cost  of  Upward  of  $50,000,000 


WHAT  IS  DESTINED  to  become,  next 
to  the  rapid-transit  expansion  under 
the  dual  contract,  the  biggest  engineering 
work  of  the  day  in  New  York  City  seems 
likely  of  consummation  now,  after  many 
years  of  negotiations.  Plans  are  now  on 
file  with  the  Board  of  Estimate  and  Appor- 
tionment of  New  York  City  covering  the 
main  features  of  the  so-called  West  Side 
improvement  of  the  New  York  Central  Rail- 
road  in   that  city.     The   first   of   a  series 


on  some  of  the  main  features  and  present 
a  few  details. 

West  Side  Line  at  Present 

The  West  Side  freight  line,  as  the  ac- 
companying general  plan  indicates,  leaves 
the  main  line  at  Spuyten  Duyvil,  across 
Spuyten  Duyvil  Creek  from  the  extreme 
northern  end  of  Manhattan.  At  this  point 
the  main  line  turns  away  from  the  Hudson 
River.     The  freight  line  crosses  the  creek 


Seventy-second  and  Sixtieth  Streets,  where 
there  are  seven  piers,  four  transfer  bridges, 
a  grain  elevator,  an  engine  terminal  and 
various  storage  and  switching  tracks — none 
of  them  long  enough  for  full  trains.  Be- 
tween Thirty-seventh  and  Twenty-ninth 
Streets  is  another  yard,  or  more  properly  a 
group  of  yards  that  have  grown  up  more  or 
less  at  random  to  meet  local  needs.  They 
serve  freight  houses,  a  milk  terminal,  an 
expre.ss  terminal;  a  market,  four  piers  (with 
two  intermediate  piers  not  directly  served), 
two  transfer  bridges,  and  various  ware- 
houses. There  are  limited  switching  facili- 
ties, necessitating  operation  across  streets 
at  grade.  At  St.  John's  Park,  the  end  of 
the  line,  there  is  a  freight  house  only,  cov- 
ering two  city  blocks.  There  are  a  freight 
house,  milk  station,  team  tracks  and  a  small 
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THESE  CBOSS-SECnONS  CHOSEN  FROM  MANY   SUGGEST  THE  VARIETY  OP  WAYS  IN  WHICH  THE  TRACK  ROOF  WILL  BE  ADJUSTED  TO  THE  PARK  SURROUNDINGS 


of  public  hearings  on  the  project,  prior  to 
the  execution  of  the  agreement  by  city  and 
railrokd,  was  scheduled  to  be  held  Monday 
of  this  week,  but  this  article  went  to  press 
before  the  outcome  of  that  hearing  was 
known.  The  main  features  of  the  improve- 
ment, which  covers  the  railroad's  12-mile 
freight  entrance  to  the  city,  and  involves 
extensive  relocation,  track  elevation,"  extra 
trackage,  reconstruction  of  yards,  the  cov- 
ering of  the  tracks  through  miles  of  parks, 
and  the  electrification  of  the  entire  line, 
have  already  been  set  forth  in  the  news  sec- 
tion of  this  journal.  (See  the  issues  of 
Jan.  22,  page  126,  and  April  15,  page  528.) 
The  purpose  of  this  article  is  to  elaborate 


and  continues  down  the  east  bank  of  the 
Hudson  to  Sixtieth  Street,  where  it  swings 
over  into  Elevent"h  ■  Avenue.  It  occupies 
Eleventh  Avenue  down  to  Thirty-third 
Street,  and  then  swings  over  to  Tenth  Ave- 
nue. It  then  follows  Tenth  Avenue  down  to 
the  junction  with  West  Street,  continues 
down  West  Street  to  Canal  Street,  turns 
east  in  Canal  Street  to  Hudson  Street,  and 
south  in  Hudson  Street,  and  terminates  at 
the  St.  John's  Park  freight  station  at  Beach 
and  Hudson  Streets,  within  a  mile  of  the 
city  hall.  The  entire  line  is  operated  by 
steam. 

The  line  has  two  main  tracks  and  numer- 
.  ous- sidings.     The  main   yard   is  between 


storage  yard  at  Manhattanville,  and  a  team 
yard  at  Inwood. 

The  line  crosses  Spuyten  Duyvil  Creek  on 
a  very  low  swing  drawbridge.  From  here 
south  to  Sixtieth  Street  it  is  in  the  open  on 
the  water's  edge  most  of  the  way.  It  passes 
through  Fort  Washington  Park,  a  rugged 
point  jutting  into  the  river,  in  a  deep  rock 
cut.  It  crosses  Dyckman  (200th)  and  Man- 
hattan (130th)  Streets  at  grade,  both  of 
these  streets  being  busy  thoroughfares 
leading  to  ferries.  It  also  crosses  at  grade 
158th,  Ninety-sixth  and  Seventy-ninth 
Streets,  and  eight  streets  in  the  vicinity  of 
Manhattan  Street.  It  runs  along  the  full 
length  of  the  foot  of  the  slope  of  Riverside 
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Park,  between  the  park  and  the  river,  and 
along  the  park  extension  north  of  135th 
Street,  and  complaints  of  smoke  and  offen- 
sive odors  from  cattle  trains  have  been  rife. 
From  Sixtieth  Street  south,  where  the  line 
occupies  city  streets,  operation  is  restricted 
to  slow  speed,  with  special  boxed-in  locomo- 
tives. In  spite  of  this  there  have  been 
numerous  accidents,  mainly  to  persons 
stealing  rides,  and  the  agitation  to  remove 
these  tracks  from  the  street  has  been  the 
foundation  of  the  entire  improvement. 

Scope  of  Improvement 

Comparing  with  the  foregoing,  when  the 
whole  project  is  completed  there  will  be  an 
electrified  line  with  from  two  to  six  main 
tracks  for  the  entire  distance.  Along  the 
present  city  parks  and  the  new  one  to  be 
created  north  of  Dyckman  Street  at  In- 
wood,  the  tracks  will  be  covered  and  much 
of  the  waterfront  released  to  the  city.  All 
grade  crossings  will  be  eliminated.  The 
tracks  will  be  removed  from  Eleventh  and 
Tenth  Avenues  and  West  Street,  being  re- 
placed by  an  elevated  system  in  Twelfth 
Avenue  and  the  Marginal  Way  from  Six- 
tieth to  Thirtieth  Street,  and  from  there 
south  on  a  private  right-of-way.  The  yard 
and  local  freight  facilities  will  be  much 
improved. 

The  improvement  will  begin  a  mile  north 
of  Spuyten  Duyvil,  where  the  present  six 
main-line  tracks  will  begin  to  spread  out- 
ward into  the  river.  Of  these  the  two  outer 
tracks  are  the  present  freight  tracks  that 
continue  down  the  west  side.  These  will, 
in  their  new  position  farther  out  in  the 
river,  ascend  on  a  filled  approach  on  a  0.65- 
per  cent  grade  to  the  new  drawbridge,  re- 
maining as  northbound  and  southbound 
tracks  respectively.  Between  the  two 
southbound  passenger  tracks  a  second 
southbound  track  will  climb  on  a  steel  via- 
duct on  a  0.65-per  cent  grade  to  the  new 
drawbridge  crossing  over  the  most  westerly 
passenger  track  at  Spuyten  Duyvil,  and  sim- 
ilarly a  second  northbound  track  will  pass 
from  the  new  drawbridge  over  three  of  the 
passenger  tracks  and  come  down  on  an- 
other viaduct  between  the  two  northbound 
passenger  tracks.  A  typical  cross-section 
of  this  arrangement  is  shown. 

New  Drawbridge 

The  new  four-track  swing  bridge  will 
be  about  20  ft.  higher  than,  and  from  65  to 
120  ft.  east  of,  the  present  bridge.  It  will 
be  about  300  ft.  longer  than  the  present 
bridge,  and  will  have  two  100-ft.  clear  spans 
normal  to  the  channel. 

Where  the  new  line  strikes  the  hill  south 
of  Spuyten  Duyvil  Creek  its  center  line  will 
be  about  136  ft.  east  of  the  present  center 


WEST   SIDE  LINE  RUNS  ALMOST   FULL  LENGTH  OF 

MANHATTAN — HEAVY  LINE  SHOWN  IS 

PROPOSED  LOCATION 

line.  From  this  point  the  four  tracks  will 
be  laid  in  a  cut-and-cover  tunnel  2550  ft. 
long  under  Inwood  Hill,  under  what  is  now 
private    residence    property,    but    will    be 


taken  over  by  the  city  for  a  park.  In 
places  the  subgrade  is  above  or  barely  un- 
der the  present  ground  line,  and  it  will  be 
necessary  to  build  up  over  the  arches. 

Emerging  500  ft.  north  of  Dyckman 
Street  just  off  the  present  right-of-way,  the 
line  will  cross  this  street  by  a  steel  bridge 
on  the  site  of  the  present  crossing,  and  then 
the  tracks  will  come  down  on  a  0.65-per 
cent  grade  to  the  present  tracks. 

In  this  connection  the  filed  plans  show  a 
tentative  location  and  profile  for  future 
tunnel  tracks  to  branch  off  on  the  river  side 
2500  ft.  south  of  Dyckman  Street,  descend 
northward  on  a  1.03-per  cent  grade,  and 
pass  under  Spuyten  Duyvil  Creek  outside 
of  the  present  drawbridge.  The  connec- 
tion with  the  main  line  is  not  developed. 

Covered  Cut  at  Fort  Washington  Park 

The  present  rock  cut  through  Fort  Wash- 
ington Park  will  be  widened  to  allow  an 
additional  track  on  each  side,  after  which 
the  four  tracks  will  be  arched  over  and  filled 
above  to  conform  as  nearly  as  possible  to 
the  natural  topography. 

Below  this  park  the  main  tracks  will  in- 
crease to  six  in  number.  A  bridge  and 
ramp  will  carry  158th  Street  over  the  tracks 
and  down  to  the  water's  edge. 

Beginning  about  153rd  Street  two  lead 
tracks  will  switch  out  on  the  river  side  for 
the  uptown  yard  known  as  the  Manhattan- 
ville  yard,  the  tracks  of  which  will  begin  to 
fan  out  at  145th  Street,  the  yard  terminat- 
ing at  133rd  Street.  The  layout  will  con- 
sist of  a  freight  house,  three  milk  tracks 
with  platforms,  six  team  tracks  and  a  stor- 
age and  switching  yard  for  about  700  cars. 

Beginning  at  148th  Street  the  six  main 
tracks  will  begin  an  ascent  on  the  estab- 
lished grade  of  0.65  per  cent  to  get  over 
the  streets  in  the  Manhattanville  valley. 
They  will  pass  over  the  freight  house  and 
part  of  the  yard,  which  will  remain  at  the 
lower  level. 

This  yard  is  alongside  Riverside  Drive 
and  the  extension  to  Riverside  Park,  and 
there  has  been  much  objection  raised  to  it. 
The  manner  in  which  the  main  tracks  will 
be  covered  and  the  objectionable  features 
reduced  will  be  set  forth  presently. 

Tracks  Covered  Along  Riverside  Paek 

Crossing  133rd,  132nd,  131st,  Manhattan 
and  129th  Streets  on  bridges,  the  tracks 
being  spread  at  this  point  for  a  future  sta- 
tion, the  line  will  encounter  the  original 
Riverside  Park  at  the  bluff  surmounted  by 
Grant's  Tomb.  From  here  to  the  south  end 
of  the  park  the  tracks  will  be  covered,  now 
occupying  practically  the  present  right-of- 
way,  now  crowding  in  50  or  100  ft.  where 
the  park  slope  is  low  and  greater  depth  of 
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cut  is  required  to  avoid  an  unseemly  hump 
over  the  tracks.  The  entire  trackage,  in- 
cluding the  throat  of  the  new  yard  at  the 
south  end  of  the  park,  where  there  will  be 
twenty  tracks,  will  be  covered,  and  the  park 
will  be  graded  over  the  roof  to  natural 
slopes  beyond.  Ninety-sixth  and  Seventy- 
ninth  Streets  will  be  carried  over  the  tracks 
and  down  to  the  water's  edge  on  ramps. 

Of  the  large  yard  at  Sixtieth  Street, 
nothing  will  be  retained  except  the  elevator, 
piers  and  transfer  bridges,  and  the  piers 
will  be  extended  to  double  their  length.  The 
south  main-track  outlet  will  be  moved,  of 
course,  from  Eleventh  to  Twelfth  Avenue. 
The  southeast  comer  of  the  yard,  together 
with  additional  land  to  be  required  between 
Sixty-second  and  Sixty-ninth  Streets,  will 
be  replaced  by  a  local  freight  yard,  with 
freight  houses,  team  tracks  and  milk  plat- 
forms. The  many  curved  stub  tracks  will 
be  replaced  by  straight  through  tracks  with 
more  switching  leads.  New  tracks  will  oc- 
cupy the  site  of  the  engine  terminal,  ren- 
dered useless  by  the  electrification,  and  the 
approach  to  the  yard  will  be  extended  north 
to  Eighty-second  Street.  The  new  yard 
will  accommodate  80-car  trains  in  halves, 
and  will  have  a  total  capacity  of  about  2700 
cars. 

It  is  at  this  point  that  the  new  location 
will  begin.  The  main  tracks  will  have  as- 
cended through  the  yard,  and  at  Fifty-ninth 
Street  they  will  enter  Twelfth  Avenue  and 
the  Marginal  Way  on  an  elevated  structure. 
They  will  have  been  reduced  in  number  to 
four,  but  alongside  them  on  the  river  side 
space  will  be  reserved  for  extension  of  the 
viaduct  and  the  laying  of  two  municipal 
tracks,  unrestricted  as  to  use,  as  provided 
in  the  agreement.  Between  Fifty-second 
and  Forty-first  Streets  the  tracks  will  swing 
to  the  east  to  clear  the  inshore  extensions 
for  the  1000-ft.  piers  at  and  above  Forty- 
sixth  Street,  one  of  which  is  now  under 
construction. 

Two-Level  Yard  at  Thirtieth  Street 

Between  Thirty-seventh  and  Thirtieth 
Streets  will  be  the  reconstructed  Thirtieth 
Street  yard,  which  will  have  nothing  in 
common  with  the  present  yard  except  the 
land  occupied  and  four  lead  tracks  on  pier 
76.  The  new  yard  will  be  a  double-decked 
terminal,  with  tracks,  freight  houses,  ware- 
houses, express  terminal,  milk  station  and 
team  driveways  systematically  arranged  on 
both  levels,  and  with  connections  between 
the  two  levels.  It  will  occupy  ten  city 
blocks. 

From  this  point  south  there  will  be  only 
two  main  tracks.  These  will  swing  around 
the  yard  into  Thirtieth  Street  on  a  23-deg. 
curve,  the  tentative  municipal  tracks  con- 
tinuing down  the  Marginal  Way.  The  two 
New  York  Central  tracks  will  turn  off  Thir- 
tieth Street  into  a  private  right-of-way 
just  far  enough  west  of  Tenth  Avenue  to 
avoid  the  properties  fronting  on  the  ave- 
nue. At  Sixteenth  Street  it  will  cross  to  a 
similar  position  east  of  the  avenue,  at 
Gan.sevoort  Street  it.  will  take  a  location 
ju.st  west  of  Washington  Street,  and  it  will 
finally  end  at  a  new  terminal  bounded  by 
Canal,  West,  Houston  and  Washington 
Streets.  In  all  of  this  section  on  private 
right-of-way  alignment  will  be  sacrificed  to 
a  considerable  degree  to  bring  the  line  on 
the  most  feasible  right-of-way. 

Park  Treatment  an  Important  Feature 

A  very  material  part  of  the  improvement 
will  be  the  park  treatment,  embracing  the 


covering  of  the  tracks  through  the  parks, 
and  the  grading  and  landscape  treatment 
over  the  covering  to  conform  with  the  sur- 
roundings. The  work  to  be  done  along 
these  lines  in  Riverside  Park  alone  is  esti- 
mated at  upward  of  $10,000,000,  and  an  ad- 
ditional $4,000,000  is  expected  to  be  spent 
on  similar  work  at  other  points.  The  roof 
over  the  tracks  will  vary  from  a  shallow 
structural  steel  construction  with  a  few  feet 
of  earth  on  top,  where  there  are  numerous 
tracks  and  little  available  depth,  to  arches 
of  various  rises  where  feasible.  In  general 
the  main  tracks  will  be  paired,  with  the 
roof  supports  between  pairs,  and  to  facili- 
tate the  park  treatment  along  the  slopes  the 
pairs  of  tracks  will  at  many  points  be  on 
different  levels. 

A  number  of  typical  cross-sections  are 
shown.  As  the  sections  show,  the  roof 
along  Riverside  Park  will  in  many  cases  be 
sloping  wholly  or  in  part.  At  the  extreme 
south  end,  where  in  return  for  additional 
easement  secured  by  the  railroad  for  the  re- 
modeled Sixtieth  Street  yard,  the  railroad 
will  roof  over  a  considerable  area  and  make 
it  part  of  the  park,  the  problem  of  lack  of 
available  depth  has  been  solved  by  the  lay- 
ing out  of  a  playground  on  the  broad  flat 
roof,  with  only  a  6-in.  earth  covering  and  a 
gentle  slope  for  drainage.  At  the  bluff  at 
Grant's  Tomb  arches  are  feasible,  and  to 
help  preserve  the  steep  slope  there  will  be  a 
different  profile  for  each  pair  of  track.s. 

At  Manhattanville 

Along  Manhattanville  there  will  be  a  dif- 
ferent .sort  of  treatment.  Because  of  the 
yard  at  the  water's  edge  it  is  not  feasible  to 
carry  the  park  across  and  slope  it  down  to 
the  river.  The  height  of  the  park  slope  and 
difference  in  elevation  between  the  main 
tracks  and  the  yard,  however,  make  it  pos- 
sible to  carry  the  park  out  over  some  of  the 
tracks  in  a  high-level  area  overlooking  the 
river  and  ending  at  a  parapet.  The  roof 
over  the  tracks  will  begin  at  135th  Streeet 
and  extend  north  to  152nd  Street.  As  the 
sections  show,  the  roof  will  be  a  flat  one  of 
structural  steel.  This  may  be  covered  with 
a  thin  layer  of  earth,  built  up  back  to  the 
bluff.  At  the  south  end,  where  the  main 
tracks  are  much  higher  than  the  yard,  all 
six  will  be  spanned,  and  the  park  at  the 
parapet  will  be  about  45  ft.  above  the  yard. 
At  the  north  end  fewer  tracks  will  be 
.spanned  and  part  of  the  structure  will  be 
cantilevered.  The  railroad  will  build  the 
steel  roof  only  at  this  point,  leaving  the  city 
to  do  the  grading. 

The  deep  rock  cut  at  Fort  Washington 
Park  will  be  arched  over  and  fill  placed  over 
the  arch,  as  shown  in  the  two  cross-sections, 
for  1.300  ft.  The  treatment  of  Inwood  Hill 
will  be  similar  in  a  general  way  to  that 
above  Grant's  Tomb  in  Riverside  Park. 
Arches  will  be  used  except  at  the  south  por- 
tal, where  there  will  be  a  short  stretch  of 
flat  roof  with  a  parapet  at  the  outer  edge. 

The  Inwood  Hill  section  presented  here 
.shows  two  ventilating  chambers.  'These 
are  a  feature  of  the  Inwood  tunnel  and  of 
that  along  Riverside  Park.  The  one  pair 
of  chambers  at  the  middle  of  the  half-mile 
Inwood  tunnel  will  serve  it.  For  the  three- 
mile  tunnel  under  Riverside  Park  there  will 
be  eight  ventilating  exhausts  and  five  in- 
lets. The  open  face  on  the  river  side  of  the 
construction  along  Manhattanville  yard  will 
provide  the  ventilation  at  this  point,  and 
the  tunnel  through  Fort  Washington  Park 
is  not  long  enough  to  need  any  provision  for 
this. 


As  pointed  out  in  the  note  in  the  Engi- 
neering Record  of  April  15,  the  figure  of 
$50,000,000  commonly  mentioned  as  the  cost 
of  the  work  is  virtually  the  minimum  figure 
to  provide  what  may  be  called  the  necessi 
ties.  The  engineers  who  have  been  in  touch 
with  the  problem  for  years  realize  that  by 
the  end  of  the  six  years  set  for  the  com- 
pletion of  the  improvement  the  additional 
features  likely  to  be  incorporated  will  prob- 
ably double  or  treble  the  cost. 

■The  plans  have  been  developed  through 
the  collaboration  of  the  engineering  depart- 
ment of  the  New  York  Central  Railroad  and 
a  board  of  consulting  engineers  acting  for 
the  port  and  terminal  committee  of  the 
city's  Board  of  Estimate  and  Apportion- 
ment. The  members  of  the  committee  were 
Ernest  P.  Goodrich  (recently  resigned), 
consulting  engineer  to  the  borough  presi- 
dent of  Manhattan;  C.  W.  Staniford,  chief 
engineer  of  the  Department  of  Docks  and 
Ferries,  and  John  F.  Sullivan,  consulting 
engineer  of  the  Bureau  of  Contract  Super- 
vision. For  the  railroad,  G.  A.  Harwood, 
chief  engineer  of  electric  zone  improve- 
ments, was  in  general  charge,  and  the  plans 
were  prepared  in  the  office  of  and  under  the 
immediate  supervision  of  H.  D.  Jouett,  de- 
signing engineer  of  West  Side  improve- 
ments.   

Warehouse  Crane  Runways 
Carried  on  Wall  Brackets 

New  Orleans  Cotton  Buildings  Designed   with 

Reinforced-Concrete     Walls     to     Resist 

Heavy  Lateral  Pressure  and  Carry 

Crane  Loads 

ONE  of  the  features  in  the  reinforced- 
concrete  warehouses  now  under  con- 
struction in  the  port  improvement  at  New 
Orleans  is  the  design  of  the  walls  between 
the  various  one-story  building  units.  As 
described  in  the  Engineering  Record  of 
March  27,  1915,  page  402,  six  large  cotton 
warehouses,  covering  an  area  of  about  50 
acres,  are  being  built  upon  creosoted  tim- 
ber piles  and  are  divided  into  compart- 
ments, generally  about  32  x  100  ft.  in  plan, 
by  reinforced-concrete  fire  walls.  In  addi- 
tion to  a  description  of  the  design  of  these 
walls,  which  contain  brackets  for  carrying 
the  crane  girder  rails,  various  special  de- 
tails will  be  illustrated. 

The  warehouses,  which  are  so  designed 
that  they  can  be  extended  in  the  future,  if 
desired,  are  in  two  symmetrical  rows  of 
four  buildings  each.  The  two  through  cot- 
ton warehouses  are  each  676  x  173  ft.,  45 
ft.  high,  and  the  two  large  f.o.b.  and  con- 
signed cotton  warehouses  are  each  676  x  273 
ft.  and  35  ft.  high.  Fire  walls  in  each  are 
12  in.  thick,  spaced  32  ft.  on  centers,  and 
detailed  as  shown  in  the  accompanying  typi- 
cal section. 

Expansion  joints  are  provided  at  the 
middle  of  the  larger  buildings,  and  detailed 
with  special  care  to  insure  weather-tight 
joints.  In  the  smaller  buildings  the  expan- 
sion joints  are  located  off  center,  but  are 
directly  opposite  those  in  the  larger  build- 
ings. This  was  necessary  in  order  that  the 
crane  runways  could  be  extended  through 
from  one  building  to  another.  The  flashing 
used  and  the  methods  of  attaching  it  are 
shown  in  the  large-scale  drawings  here- 
with, showing  both  face-wall  and  dividing- 
wall  joints. 

Fire  Wall  Design 

The  walls  are  designed  to  resist  the  verti- 
cal loads  from  the  roof  and  cranes  and  the 
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bending  stresses  caused  by  the  eccentricity 
of  the  crane  loads  and  by  the  horizontal 
pressure  of  the  piles  of  cotton.  Cotton  was 
assumed  to  weigh  20  lb.  per  cubic  foot,  and, 
where  piled  against  a  wall,  to  exert  a  hori- 
zontal pressure  equal  to  one-sixth  of  the 
vertical  pressure.  Cotton  in  the  through 
warehouse  was  assumed  to  be  piled  30  ft. 
high. 

In  addition  to  resisting  the  above  loads, 
the  walls  and  pilasters  have  sufficient  re- 
serve strength  below  the  elastic  limit  of 
the  reinforcement  to  resist  a  horizontal 
pressure  of  200  lb.  per  square  foot  which 
might  be  exerted  by  the  top  two  layers  of 
cotton  (4  ft.)  becoming  saturated  and  swell- 
ing. This  saturation  might  occur  in  case  of 
a  fire  and  consequent  opening  of  the  sprink- 
ler heads. 

The  working  stresses  used  are  those  rec- 
ommended by  the  J'oint  Committee  for 
1 :2 :4  concrete.  For  the  case  of  combined 
direct  stress  and  bending,  the  total  stress 
allowable  was  kept  the  same  as  for  axial 
compression. 

Crane  Runway  Brackets 

The  crane  loading  on  each  rail  consists  of 
two  wheels  spaced  9  ft.  71/2  in.  on  centers, 
with  a  maximum  load  of  10,250  lb.  each. 
The  wheel  supports  are  designed  as  a  con- 
tinuous shelf  or  bracket,  carried  by  the  walls 
without  beam  action.  The  details  of  the 
reinforcement  used  are  shown  in  the  draw- 
ing herewith.  The  rails  are  supported  and 
held  in  place  by  the  malleable  iron  inserts 
shown,  spaced  3  ft.  on  centers,  and  so  de- 
signed that  the  bolts  and  clips  holding  the 
rails  are  easily  inserted  and  adjusted. 

In  designing  the  brackets,  the  concen- 
trated crane  loads  were  assumed  to  be  uni- 
formly distributed  over  a  horizontal  dis- 
tance of  2  ft.,  the  depth  of  the  bracket.  The 
%-in.  rods  on  6-in.  centers  at  the  top  of  the 
bracket  provide  for  the  tension  and  aid  in 
the  distribution  of  unsymmetrical  loads  to 
the  walls  as  eccentric  loading.  In  computing 


*26  Flat  Calv.  Iron 


the  bending  stress  in  the  walls,  the  concen- 
trated crane  loads  were  assumed  to  be  dis- 
tributed along  the  wall  between  lines  on  a 


and  San  Francisco,  who  are  supervising  the 
construction  being  carried  out  by  the  Jeffer- 
son Construction  Company  of  New  Orleans, 
La. 
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CONCRETE    BRACKETS    CARRY    CRANE    RAIL 

2 : 1  slope,  spreading  over  greater  length  as 
the  distance  below  the  load  increased. 

The  warehouses  were  designed  for  the 
Board  of  Commissioners  of  the  Port  of  New 
Orleans  by  the  consulting  engineers,  Ford, 
Bacon  &  Davis,  of  New  York,  New  Orleans 


World's  Largest  Oil  Well 

Under  a  pressure  of  1035  lb.  per  square 
inch  and  flowing  at  a  rate  of  260,000  bbl.  a 
day,  a  well,  known  as  Cerro  Azul  No.  4,  near 
Tampico,  Mexico,  and  said  to  be  the  great- 
est oil  well  in  the  world,  was  recently 
brought  in  by  the  Mexican  Petroleum  Com- 
pany, Ltd.  The  well  casing  had  been  tested 
to  a  pressure  of  1050  lb.,  which  was  prac- 
tically equaled  by  the  pressure  registered 
after  the  well  was  closed.  The  force  of  the 
escaping  gas  under  this  pressure  blew  the 
2-ton  drill  bit  out  with  it  and  threw  it  125 
ft.  from  the  well.  Its  cable  became  entan- 
gled with  the  valve  at  the  top  of  the  casing 
and  tore  the  latter  off.  The  drill  bit  and  the 
escaping  oil,  which  subsequently  rose  to  a 
measured  height  of  600  ft.,  demolished  the 
derrick.  It  is  estimated  that  1,000,000  bbl. 
escaped  before  the  flow  was  shut  off  by  slid- 
ing an  extra  valve  over  the  casing  in  a 
tongue-and-groove  track  clamped  to  the 
head  of  the  well.  More  than  half  of  this 
oil  was  saved  in  temporary  reservoirs,  and 
the  rest  of  it  was  burned  after  it  had  run 
some  distance  from  the  well  and  before  it 
left  the  company's  property. 


Plan  of  Expansion  joints 


DETAILS  OF  EXPANSION  JOINTS 


TYPICAL  PART   SECTION    OF   BUILDINGS   SHOWS   REINFORCEMENT  OF   FIRE   WALLS 
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Huge  Circular  Reservoir  in  Dubuque  Protects 
Congested- Value  Business  District 

A  Study  of  Alternate  Sites  Led  to  an  $80,000  Saving- 
Thin  Buttressed  Walls  41  Feet  High  Found  Most  Efficient 

By  DABNEY  H.  MAURY 
Constilting  Engineer,  Chicago 


THE  selection  of  a  reservoir  site  near 
the  congested-value  district,  thereby 
saving  a  city  of  40,000  people  $80,000,  cir- 
cular wall  design  in  which  the  hoop  prin- 
ciple was  not  utilized,  and  innovations  in 
the  inlet,  outlet,  and  overflow,  are  features 
of  the  reinforced-concrete  reservoir,  180 
ft.  in  diameter  and  41  ft.  deep,  at  Dubuque, 
Iowa,  completed  last  year.  The  larger  and 
older  portions  of  the  city,  including  its 
business  district,  are  built  on  the  compara- 
tively low  land  between  the  bluffs  and  the 
Mississippi  River.  The  newer  residential 
districts  cover  the  bluff  to  the  west  at  ele- 
vations of  from  140  to  more  than  300  ft. 
above  low-water  mark. 

The  city  takes  most  of  its  water  supply 
from  wells  in  sand  and  gravel  in  the  low 
ground  near  the  river  and  close  to  the  main 
pumping  station,  which  is  located  in  the  ex- 
treme northern   end  of  the  city  opposite 
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TYPE  B  WALL  AND  BUTTRESS — HORIZONTAL  STEEL 
CARRIES      ALL      STRESSES      TO      ROCK      THROUGH 
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Eagle  Point,  where  the  bluffs  jut  out  boldly 
close  to  the  shore.  The  water  from  the 
wells  is  pumped  into  the  surface  storage 
re.servoir  of  6.50,000-gal.  capacity,  from 
which  it  is  repumped  into  the  distribution 
system.  The  latter  is  divided  into  two 
services,  high  and  low,  and  until  recently 
the  low-service  pressures  were  limited  by 
the  level  of  water  in  what  is  known  as  the 
Level  Reservoir,  with  flow  line  at  El.  136. 


This  reservoir  has  a  capacity  of  1,000,000 
gal.,  and  was  built  a  number  of  years  ago 
to  impound  a  small  supply  of  water  from 
old  mine  workings.  From  200,000  to  400,- 
000  gal.  of  water  per  day  are  still  collected 
from  these  old  workings.  The  high-service 
pumps,  which  are  electrically  driven,  take 
their  supply  from  this  reservoir,  which  is 
also  fed  by  the  low-service  mains,  and  de- 
liver it  into  the  high-service  mains.  A 
standpipe  having  a  capacity  of  440,000  gal. 
and  a  flow  line  at  El.  397  is  connected  to 
the  high-service  distribution  system. 

Several  years  ago  the  Board  of  Water- 
works Trustees  selected  a  site  for  an  ele- 
vated reservoir  of  a  capacity  of  7,500,000 
gal.  in  a  city  park  on  top  of  the  bluffs  at 
Eagle  Point,  opposite  the  main  pumping  sta- 
tion. A  topographic  map  of  the  proposed 
reservoir  site  had  been  prepared  and  test 
pits  had  been  sunk  through  the  top  soil  to 
bed  rock,  when  the  writer  was  called  in,  late 
in  1913,  to  pass  upon  the  preliminary  plans 
and  estimates  and  upon  the  suitability  of 
the  topography  and  soil  conditions  for  a 
reservoir  of  the  capacity  contemplated. 

Value  op  Reservoir  Site  Near  Congested- 
Value  District 

It  was  at  once  apparent  that  the  location 
of  the  reservoir  with  regard  to  the  distri- 
bution system  and  with  regard  to  the  con- 
gested-value district,  which  was  compara- 
tively small  in  area  and  nearly  3  miles 
south  of  the  pumping  station,  was  far  from 
being  a  desirable  one.  It  was  explained  to 
the  board  that  if  all  the  water  required 
at  times  of  fire,  or  of  other  excessive  de- 
mand, had  to  traverse  the  long  lines  of 
mains  leading  southerly  from  the  pumping 
station,  the  friction  loss  would  be  very 
much  greater  than  if  there  were  another 
source  of  supply,  such  as  a  large  reservoir, 
near  the  place  of  maximum  demand. 

To  illustrate  this  point  computations 
were  made  on  the  assumption  that  the  rate 
of  domestic  consumption  during  sprinkling 
hours  on  a  hot  day  would  be  3500  gal.  per 
minute,  which  quantity  of  water  would  be 
distributed  throught  the  city;  and  that,  in 
addition,  4000  gal.  per  minute  would  be  re- 
quired to  meet  the  demands  of  a  fire  near 
the  center  of  the  congested-value  district. 

These  computations  showed  that  with 
the  reservoir  located  opposite  the  pumping 
station,  the  total  friction  losses  in  the 
mains  alone,  not  including  hydrant  branches 
nor  hydrants,  would  be  more  than  41  lb.; 
whereas  with  the  reservoir  located  on  the 
bluffs  to  the  west  of  the  center  of  the  con- 
gested-value district  the  corresponding 
friction  losses  would  be  only  about  3  lb. 
The  computations  further  showed  that 
under  the  assumed  conditions  of  demand  it 
would  cost  more  than  $200,000  to  reduce 
these  friction  losses  to  3  lb.  by  putting  in 
additional  mains.  The  expenditure  of  so 
large  a  sum  would,  of  course,  be  out  of  pro- 
portion to  the  benefits  derived  and  if  the 
results  had  to  be  obtained  by  installing  ad- 
ditional mains,  it  would  be  more  economical 
to  spend  less  money  and  put  up  with  some- 
what greater  friction  losses.     It  would  not 
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be  economical,  however,  to  make  the  addi- 
tional main  smaller  than  20  in.  in  diameter, 
and  the  cost  of  even  a  20-in.  main  would  be 
more  than  $80,000.  This  latter  sum  was 
accordingly  considered  the  lowest  possible 
estimate  of  the  advantage  possessed  by  a 
reservoir  site  opposite  the  congested-value 
district,  over  the  one  which  had  originally 
been  chosen. 

The  proposed  location  was  therefore 
abandoned  and  another  reservoir  site  se- 
cured on  the  high  ground  on  the  bluffs,  op- 
posite the  center  of  the  congested-value 
district  on  the  south  side  of  Third  Street 
between  Burch  and  Summit  Streets. 

Rock  Topography  Determined 

Five  test  pits  and  sixteen  test  borings 
were  made  to  determine  the  underlying 
rock  topography.  The  ground  sloped  each 
way  from  a  ridge  which  crossed  the  north 
end  of  the  lot  from  northwest  to  southeast, 
and  the  rock  surface  conformed  roughly  to 
that  of  the  overlying  earth,  which  is  a 
reddish-yellow  clay,  fairly  homogeneous  in 
character.  The  rock  is  a  limestone  con- 
taining occasional  pockets  or  nodules  of 
various  minerals,  most  often  of  galena  or 
of  some  of  the  zinc  ores,  although  pyrites 
of  iron  or  copper  are  not  uncommon.  Some 
of  these  ores  were  said  to  carry  small  per- 
centages of  silver.  These  limestone  forma- 
tions are  those  which,  fifty  or  seventy-five 
years  ago,  were  somewhat  extensively 
mined  at  Dubuque,  as  well  as  in  the  vicin- 
ity of  Galena,  111.  Many  evidences  of  old 
workings  are  still  to  be  seen  in  the  neigh- 
borhood of  the  reservoir  site.  The  most 
notable  characteristic  of  the  rock  is  its  ex- 
ceptionally well-defined  horizontal  strati- 
fication. 

Considerations  Governing  Design 

It  was  naturally  desirable  that  the  reser- 
voir should  be  as  large  as  might  be  eco- 
nomically possible,  and  a  capacity  of  7,500,- 
000  gal.  was  finally  decided  upon.  This  pro- 
vides a  storage  of  nearly  three  days'  supply 
at  present  rates  of  consumption. 
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The  pressure  at  which  water  had  for- 
merly been  pumped  to  the  low-service  ter- 
ritory was  much  below  that  at  which  the 
pumping  engines  could  safely  be  operated. 
To  increase  this  pressure  would  give 
greatly  improved  fire  and  domestic  service 
to  all  points  within  the  low-service  dis- 
trict, would  enable  a  large  part  of  the  high- 
service  district  to  be  transferred  to  low 
service,  thus  saving  the  cost  of  pumping 
water  a  second  time  to  the  area  so  trans- 
ferred, and  would  cause  the  main  steam 
pumps  to  operate  at  more  nearly  their  full 
load  and,  therefore,  with  greater  economy. 
Consideration  of  these  facts  and  of  the  ele- 
vations of  the  surface  of  the  ground  at  the 
site  selected  led  to  the  conclusion  that  the 
flow  line  of  the  reservoir  should  be  not  far 
from  El.  250,  Dubuque  city  datum.  This 
elevation  requires  a  discharge  pressure  of 
about  110  lb.  on  the  main  steam  pumping 
engines  and  gives  static  pressures  of  from 
90  to  105  lb.  at  the  hydrants  in  the  con- 
gested-value districts. 

The  most  suitable  ground  on  the  site 
purchased  was  that  nearest  to  its  northern 
end,  fronting .  on  Third  Street.  It  was 
found  that  a  circular  reservoir  would  fit 
the  topography  of  the  lot  better  than  a 
rectangular  reservoir,  in  addition  to  leav- 
ing room  in  the  northeast  comer  for  an 
imposing  approach  to  the  reservoir,  and  in 
the  northwest  corner  for  a  new  high-serv- 
ice pumping  station  to  be  built  later.  The 
circular  form  also  required  the  minimum 
length  of  wall  for  any  given  depth  and 
capacity,  and  involved  the  smallest  possible 
danger  of  cracks  resulting  from  expansion 
and  contraction  of  the  wall. 

The  fact  that  the  various  strata  of  rock 
were  absolutely  separated  from  each  other 
by  horizontal  joints  determined  the  shape 
of  the  reservoir  bottom,  which  was  made 
level  with  only  enough  slope  on  the  upper 
surface  of  its  concrete  lining  to  give  the 
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necessary  drainage  toward  the  outlet  pipe. 
The  selection  of  the  best  type  of  wall 
was  not,  however,  so  easy,  and  the  final  de- 
cision was  not  reached  until  computations 
and  estimates  had  been  made  on  a  score  of 
different  wall  sections.  It  was  promptly 
decided  that  in  the  design  of  the  wall  no 
credit  should  be  given  for  earth  pressures 
acting  against  its  outer  surface.  The 
lower  portion  of  the  wall  would  be  built 
solidly  against  the  sides  of  the  excavation 
in  the  rock,  and  it  was  reasoned  that  in 
spite  of  the  fact  that  the  rest  of  the  wall 
would  be  surrounded  by  earth  almost  up 
to  its  top,  it  would  not  be  safe  to  count  on 
any  help  from  the  external  pressures  of 
this  earth  resisting  the  internal  water 
pressures,  because  of  the  fact  that  at  times 
of  dry,  cold  weather  there  would  be  a 
tendency  for  the  clay  outside  of  the  wall 
to  contract  and  to  shrink  away  from  the 
wall,  with  the  result  that  the  water  pres- 
sures in  the  reservoir  might  set  up  disas- 
trous stresses  in  the  wall  before  the  wall 
could  stretch  sufl!iciently  to  come  into  bear- 
ing against  the  clay.  The  design  of  the 
wall  was  therefore  made  just  as  strong  as 
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though  there  were  no  earth  outside  of  it. 
The  question  of  whether  or  not  the  reser- 
voir should  be  covered  was  given  much 
thought.  It  was  estimated  that  a  covered 
reservoir  would  cost  about  $17,000  more 
than  an  open  reservoir.  The  temperature 
of  the  water  as  it  leaves  the  surface  con- 
densers is  probably  never  below  55  deg. 
Fahr.,  so  that  there  could  be  no  serious 
trouble  from  ice,  even  if  the  reservoir  had 
no  roof.  As  it  was  planned  to  inclose  the 
entire  structure  by  a  strong  ornamental 
fence,  built  a  .sufficient  distance  from  the 
wall  to  prevent  pollution  of  the  water  by 
visitors,  and  as  the  elevation  of  the  wall 
above  the  ground  would  reduce  the  risk  of 
contamination  by  dust  or  the  like,  it  was 
believed  that  the  danger  of  the  water  be- 
coming polluted  in  an  open  reservoir  would, 
under  anything  but  the  most  careless  man- 
agement, be  so  small  as  to  be  negligible. 
The  roof  would  prevent  the  growth  of  algae 
in  the  water,  but  as  these  growths  are 
harmless  from  a  sanitary  viewpoint,  and 
as  they  can  be  cheaply  prevented  by  other 
means,  it  did  not  seem  that  the  heavy  ex- 
pense of  covering  the  reservoir  would  be 
justified. 

Circular  Buttressed  Wall  vs.  Hooped 
Wall 

A  gravity  wall  seemed  to  involve  pro- 
hibitive expense.  Computations  of  the  steel 
required  for  a  reinforced-concrete  wall  in 
which  the  steel  should  resist  the  water 
pressures  in  the  same  manner  as  do  the 
hoops  of  a  barrel,  showed  not  only  that  the 
amount  of  steel  would  be  excessive,  but  also 
that  this  type  of  wall  would  not  be  an  eco- 
nomical one  for  this  location,  because  it 
would  not  permit  advantage  to  be  taken  of 
the  elevation  of  the  higher  portions  of  the 
rock;  that  is  to  say,  the  steel  reinforce- 
ment in  those  parts  of  the  reservoir  where 
the  rock  was  highest  would  have  to  be  just 
as  heavy  and  be  carried  down  just  as  far 
in  order  to  give  continuity  to  the  bars,  as 
would  be  the  case  if  the  surface  of  the  rock 
were  level  and  were  all  as  low  as  its  lowest 
point. 

Various  types  of  sloping  walls,  or  of 
walls  a  part  of  which  was  vertical  and  a 
part  built  on  a  slope,  were  also  considered, 
but  here  again  the  desirability  of  taking 
advantage  of  the  elevation  of  the  higher 
portion  of  the  rock,  the  undesirability  of 
having  any  portion  of  the  structure  rest- 
ing upon  rock  while  another  portion  was 
supported  by  the  earth,  and  the  fact  that 
the  width  of  the  lot  left  no  room  to  spare, 
combined  to  eliminate  all  types  of  wall  of 
which  any  part  would  be  built  on  a  slope. 

The  wall  finally  selected  was  one  which 
availed  itself  to  the  fullest  possible  extent 
of  the  inequalities  of  the  rock  surface,  be- 


618 


ENGINEERING    RECORD 


Vol.  73,  No.  19 


ing  thin  and  practically  without  horizontal 
reinforcement  wherever  it  was  built  against 
the  solid  rock.  All  of  the  stresses  in  the 
wall  above  the  rock  were  transmitted  to  the 
solid  rock  by  means  of  buttresses,  the  height 
of  these  buttresses  being  adjusted  to 
the  actual  elevation  of  the  rock  surface. 
The  wall  between  the  buttresses  was  rein- 
forced as  a  slab  continuous  over  its  sup- 
ports. This  permitted  the  horizontal  rein- 
forcing bars  near  the  outer  edge  of  the 
wall  to  be  laid  to  a  circle  around  the  reser- 
voir with  proper  provisions  for  laps  at  con- 
venient points.  Negative  moment  bars 
were  also  inserted  near  the  inner  surface  of 
the  wall  opposite  each  buttress. 

The  general  design  of  wall  and  buttresses 
was  such  as  would  simplify  the  construction 
of  forms  and  reduce  their  cost.  The  lower 
portions  of  the  buttresses  were  poured 
without  other  form  than  the  earth  excava- 
tion, while  the  wall  forms  were  used  over 
and  over  again  as  the  wall  was  carried  up. 
As  originally  planned,  there  were  four 
typical  sections  of  wall  and  four  typical 
sizes  of  buttress,  depending  on  the  eleva- 
tion of  the  rock.  After  the  overlying  soil 
had  been  removed  from  the  rock  surface, 
however,  it  was  found  that  in  a  number  of 
instances  float  rock  had  been  struck  by  the 
test  borings,  and  that  the  solid  rock  actu- 
ally lay  deeper  than  these  borings  had  indi- 
cated. In  order  to  carry  all  buttresses 
down  to  the  solid  rock  it  was  therefore 
necessary  to  eliminate  the  two  shallower 
types. 

The  accompanying  drawing  shows  in 
cross-section  the  type  B  wall  and,  in  verti- 
cal elevation,  the  type  B  buttress.  The 
vertical  reinforcing  bars. in  the  type  B  wall 
were  of  various  lengths  and  were  placed 
near  the  inner  face  of  this  wall,  extending 
from  the  bottom  upwards.  They  served  as 
anchors  for  the  wall  and  contributed  to  the 
economy  of  the  design,  for  without  them 
the  buttresses  would  have  had  to  be  larger 
and  more  numerous  to  resist  the  overturn- 
ing moments  due  to  the  internal  water 
pressures. 

The  specifications  prohibited  the  use  of 
chutes  for  conveying  the  concrete  unless  the 
concrete  should  be  thoroughly  remixed  just 
before  it  reached  its  place  in  the  work.  In 
order  to  give  an  opportunity  for  proper 
spading  and  tamping  in  the  forms  it  was 
specified  that  the  wall  should  be  built  in 
sections  only  4  ft.  deep.  To  minimize  the 
danger  of  leakage  at  the  joints  between  sec- 
tions, %  X  8-in.  steel  dams  were  provided, 
extending  continuously  around  the  wall. 
They  were  bolted  to  the  vertical  steel  chan- 
nels and  facilitated  the  erection  of  these 
channels  by  spacing  them  properly  and 
holding  them  firmly  in  their  places  until 
the  reinforcing  bars  could  be  fastened  to 
them. 

Overflow     Submerged     Below     Wave 
Agitation 

Experience  with  the  Sioux  City  reser- 
voirs, and  with  other  reservoirs  located  on 
wind-swept  hills,  had  shown  that  a  hard 
gale  would  produce  in  a  reservoir  of  this 
size  waves  of  surprising  height.  In  order 
to  prevent  the  overflowing  of  large  quanti- 
ties of  water  in  stormy  weather  when  the 
reservoir  was  nearly  full,  the  12-in.  over- 
flow pipe,  instead  of  terminating  with  an 
open  end  1  ft.  below  the  top  of  the  wall,  was 
fitted  with  two  elbows  so  as  to  form  a  re- 
turn bend,  the  lower  end  of  which  was  car- 
ried down  13"2  ft.  below  the  top  of  the 
wall,   or    IZy,    ft.   below  the   flow   line,   at 


which  depth  there  could  be  very  little  agi- 
tation of  the  water.  To  prevent  water 
from  being  siphoned  out  of  the  reservoir 
the  plans  called  for  holes  to  be  drilled  in 
the  top  of  each  elbow  so  that  the  vacuum 
would  be  broken  at  these  points  and  siphon 
action  could  not  take  place. 

Provision  for  Circulation 

Water  enters  and  leaves  the  reservoir 
through  the  same  24-in.  cast-iron  pipe, 
which  is  bolted  to  the  branch  of  a  flanged 
tee  set  in  the  sump  just  inside  the  reser- 
voir wall.  A  check  valve  on  one  end  of  the 
run  of  this  tee  opens  into  the  reservoir 
and  a  check  valve  on  the  other  end  opens 
out  of  the  reservoir.  Incoming  water  is 
thus  projected  around  the  reservoir  in  a 
clockwise  direction,  tending  to  produce 
about  as  much  stirring  action  as  could  be 
obtained  without  baffles  or  other  artificial 
means.  The  water  in  the  center  does  not, 
of  course,  receive  as  much  agitation  from 
the  incoming  stream  as  that  nearer  to  the 
circumference,  but  whenever  water  is  flow- 
ing out  of  the  reservoir  the  stream  lines 
run  from  all  parts  of  the  water  toward  the 
outlet  check  valve.  It  is  believed  that  with 
the  frequent  alterations  of  filling  and  dis- 
charging this  arrangement  of  the  check 
valves  should  in  the  long  run  give  adequate 
circulation  at  the  minimum  of  cost. 

Bids  Received 

The  contract  included,  in  addition  to  the 
construction  of  the  reservoir  and  appur- 
tenances, the  laying  of  2150  ft.  of  24-in. 
cast-iron  main  to  connect  with  the  20-in. 
main  crossing  Third  Street  at  the  alley 
between  Main  and  Locust  Streets.  All 
cast-iron  pipe,  specials  and  fittings,  and  all 
gate  valves  and  check  valves  were  to  be 
furnished  by  the  city,  the  contractor  to 
furnish  everything  else. 

The  estimated  quantities  were  as  follows : 
Earth,  22,100  cu.  yd.;  rock,  2200  cu.  yd.; 
steel,  97  tons.  The  ten  bids  received 
ranged  all  the  way  from  $62,000  to  $106,- 
790.  The  two  lowest  bids  were  rejected 
because  of  vital  informalities,  and  the  con- 
tract was  awarded  on  Aug.  11,  1914,  to  the 
Mid-West  Construction  Company  of  Kan- 
sas City,  Mo.,  on  its  bid  of  $66,000.  The 
writer's  estimate  of  the  cost  of  the  work, 
not  including  the  cost  of  lands,  the  cost  of 
putting  in  a  20-in.  tee  and  three  20-in.  gate 
valves  to  connect  the  reservoir  branch  to 
the  distribution  system,  nor  the  cost  of 
fencing  the  reservoir  and  turfing  the  lot, 
was  $87,340.  As  nearly  as  can  be  ascer- 
tained at  this  writing,  the  total  cost  of  the 
work  covered  by  the  above  estimate,  in- 
cluding all  extras,  engineering,  inspections, 
tests  and  other  expenses,  was  less  than 
$82,000,  or  more  than  $5,000  below  the 
original  estimate. 

Injunction  Delays  Work 

Work  was  begun  on  Aug.  13,  1914.  It 
was  stopped  on  account  of  weather  by  order 
of  the  resident  engineer  for  eight  days  at 
different  times  during  the  fall  and  winter. 
The  work  was  further  greatly  delayed  after 
Oct.  2  by  restricting  the  use  of  the  steam 
shovel  from  7  a.  m.  to  10  p.  m.  as  the  result 
of  an  injunction  obtained  by  a  neighboring 
property  holder,  who  complained  that  the 
noise  of  the  steam  shovel  constituted  a  nui- 
sance. It  had  been  the  intention  of  the 
contractor  to  work  day  and  night,  so  as  to 
have  this  wall  built  before  freezing  weather 
came,  in  the  hope  that  he  might  thus  avoid 


delay  and  danger  from  the  caving  of  the 
earth  during  the  spring  thaws.  The  in- 
junction prevented  this  and  by  throwing 
the  work  into  bad  weather  so  delayed  it 
that  the  construction  operations  must  un- 
questionably have  proved  far  more  of  a 
nuisance  to  the  neighbors  in  the  long  run 
than  if  the  contractor  had  been  allowed  to 
proceed  without  interruption. 

The  stripping  was  done  with  slip  scrap- 
ers. Wheel  scrapers  then  moved  some  1500 
cu.  yd.,  and  as  the  excavation  grew  deeper 
a  steam  shovel  was  put  to  work  loading  the 
earth  on  small  cars  which  were  hauled  up 
a  narrow-gage  incline  track.  Practically 
all  of  the  rock  after  it  had  been  broken  by 
blasting  was  also  handled  by  the  steam 
shovel.  Other  difficulties  encountered  by 
the  contractor  resulted  from  the  caving  of 
the  earth  bank  on  several  occasions  and 
from  the  fact  that  the  rock  proved  to  be 
much  harder  and  more  diflficult  to  deal  with 
than' he  had  anticipated. 

Test  Wall  Leakage 

After  the  forms  were  removed  the  reser- 
voir was  filled.  A  test  made  to  determine 
the  total  amount  of  leakage  showed  that  in 
71/2  hours  the  water  level  fell  %  in.,  cor- 
responding to  a  rate  of  loss  of  32,000  gal. 
in  24  hours,  a  small  portion  of  this  loss  be- 
ing due,  of  course,  to  evaporation. 

The  reservoir  was  drained  and,  with  the 
space  between  the  outer  surface  of  the  wall 
and  the  surrounding  earth  filled  with  water, 
quite  a  number  of  wet  spots  showed  on  the 
inner  surface  of  the  wall,  and  there  were 
also  three  or  four  places  in  which  very  small 
streams  spurted  out.  One  of  these  places 
was  at  the  lowest  construction  joint,  the 
surface  of  which  had  been  covered  with 
clay  from  the  caving  bank.  This  leak  was 
doubtless  due  to  the  fact  that  the  con- 
tractor had  not  succeeded  in  removing  all 
of  the  clay  before  pouring  the  next  lot  of 
concrete.  There  were  practically  no  other 
leaks  at  the  4-ft.  construction  joints,  the 
remaining  leaks  or  damp  spots  occurring 
where  stone  showed  on  the  inner  face  of  the 
wall,  indicating  that  at  these  points  the 
spading  had  not  been  as  efficient  as  it 
should  have  been.  These  rough  spots  were 
less  in  number  than  is  usually  the  case  in 
work  of  such  magnitude,  and  the  quality  of 
the  concrete  work  generally  was  well  above 
the  average. 

All  of  the  spots  where  there  was  any  in- 
dication of  leakage,  however  small,  were 
marked,  and  the  contractor  promptly  set 
about  filling  the  spots  with  a  mixture  of 
pulverized  iron  and  cement.  This  was  suc- 
cessfully done,  and  it  is  believed  that  the 
reservoir  is  now  as  nearly  absolutely  water- 
tight as  it  is  possible  to  make  such  a  struc- 
ture. 

Ralph  P.  Melendy,  then  engineer  for  the 
water  department,  was  resident  engineer  in 
charge  of  the  construction  work.  Under 
his  supervision  the  Mid-West  Construction 
Company  fulfilled  its  contract  obligations  in 
a  very  creditable  manner. 

Materials  for  the  reservoir  were  inspected 
and  tested  by  Robert  W.  Hunt  &  Company. 


Texas  Conducts  Sanitary  Campaign 

As  a  result  of  the  agitation  for  inciner- 
ators waged  by  the  state  sanitary  engineer- 
ing department  of  Texas,  records  show  that 
during  the  past  six  months  approximately 
$250,000  has  been  expended  for  incinerators 
by  26  Texas  towns. 
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Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  will  be  welcomed 


Justice  to  the  Contractor 

Sir: — With  reference  to  the  editorial  on 
page  502  of  the  Engineering  Record  for 
April  15  concerning  the  usual  custom  of 
making  a  chief  engineer  sole  judge  of  his 
own  specifications,  it  seems  that  if  the  en- 
gineer is  an  honest  one,  no  contractor  could 
find  fault  with  this  clause  in  the  specifica- 
tions. Before  a  man  has  reached  the  posi- 
tion of  chief  engineer  he  has  come  in  con- 
tact with  a  great  many  contractors  who 
have  become  acquainted  with  his  methods. 
These  contractors,  consequently,  will  make  a 
high  bid  if  they  are  dealing  with  an  engi- 
neer who  is  inclined  to  be  unfair,  and  a 
correspondingly  low  bid  to  the  engineer 
whose  decisions  are  fair.  Clients  soon  find 
this  out.  Thus  the  engineer  who  will  not 
deal  fairly  will  be  eliminated  finally. 
A.  0.  Cunningham, 

Chief  Engineer,  the  Wabash  Railroad. 

St.  Louis,  Mo. 

[The  process  of  elimination  referred  to 
by  Mr.  Cunningham  is  undoubtedly  going 
on  to  some  extent,  but  it  alone  should  not 
be  relied  on  to  correct  the  abuses  referred 
to  in  the  editorial  mentioned.  It  seems  to 
the  Engineering  Record  that  a  process  of 
education,  which  would  teach  engineers, 
contractors  and  clients  alike  how  to  draw 
and  administer  contracts  to  secure  a  higher 
grade  of  results,  would  be  distinctly  prefer- 
able.— Editor.] 


Sir: — I  heartily  agree  with  the  editorial 
found  on  page  502  of  the  Engineering  Rec- 
ord of  April  15,  and  am  willing  to  support 
a  movement  to  place  engineering  and  con- 
tracting on  the  highest  planes  possible.  I 
have  said  that  such  clauses  as  "in  the  judg- 
ment of  the  engineer,"  "in  the  opinion  of 
the  engineer,"  and  "at  the  discretion  of  the 
engineer"  should  never  be  permitted  in  a 
specification,  because  the  engineer  should 
occupy  the  position  of  a  judge,  or  an  inter- 
preter of  the  specification,  but  not  be  per- 
mitted to  make  specifications  or  rulings  that 
would  change  the  meaning  and  intent  of 
the  specification.  Specifications  should  be 
clearly  written  and  the  thought  well  de- 
fined, so  that  no  misunderstanding  or  mis- 
interpretation need  be  possible.  Specifica- 
tions should  be  full  and  complete,  and  no 
engineer  should  be  permitted  to  make  speci- 
fications who  does  not  have  a  thorough 
knowledge  of  the  work  he  proposes  to  do. 
Both  the  engineer  and  the  contractor  should 
enter  into  the  work  with  a  sincerity  of  pur- 
pose, and  neither  should  expect  to  take  un- 
fair or  undue  advantages  of  the  other. 
Especially  should  the  engineer  be  fair  to 
the  contractor,  as  well  as  to  the  county,  be- 
cause of  the  responsibility  and  thcgrave- 
ness  of  the  position  he  occupies. 

A.  D.  Williams, 
Chief  Road  Engineer,  State  Road  Bureau 
of  West  Virginia. 

Morgantown,  W.  Va. 


neering  administration  of  public  works. 
There  is  no  question  but  that  the  courts 
will,  on  proper  presentation,  give  the  con- 
tractor justice  as  against  the  biased  engi- 
neer, but  it  is  the  duty  of  engineering  pub- 
lications and  of  engineering  schools  to  edu- 
cate the  next  generation  of  engineers  to 
the  knowledge  of  the  fact  that,  legally,  the 
power  of  the  engineer  is  limited  to  the 
authority  given  in  the  contract,  and  that 
the  courts  are  not  inclined  to  sustain  a  con- 
tract in  which  the  engineer  is  the  sole  arbi- 
trator. In  other  words,  the  courts  do  not 
recognize  the  right  of  parties  to  decide 
upon  the  arbitration  of  a  dispute  that  has 
not  yet  arisen. 

Anything  that  I  can  do  to  aid  in  a  move- 
ment to  correct  the  conditions  you  refer 
to  will  be  cheerfully  done. 

H.  E.  RiGGS, 
Professor  of  Civil  Engineering,  University 
of  Michigan. 

Ann  Arbor,  Mich. 


Sir:  Regarding  the  editorial  entitled 
"Justice  to  the  Contractor,"  published  in 
the  Engineering  Record,  April  15,  I  am 
quite  in  accord  with  your  suggestion  that 
there  is  a  necessity  for  improvement  in  the 
method  of  compiling  specifications.  I  fail 
to  see,  however,  how  a  properly  drawn 
standard  specification  would  correct  the 
narrowmindedness  of  the  inferior  and  ill- 
equipped  engineers,  since  they  will  proba- 
bly consider  that  the  specifications  which 
they  draw  will  be  far  superior  to  those 
drawn  by  any  engineering  society. 

Nevertheless,  there  is  certainly  room  for 
improvement,  and  your  suggestion  that  the 
American  Society  of  Civil  Engineers  should 
do  extensive  work  along  these  lines  is  a 
good  one.  I  think  a  committee  for  such 
work  should  include  not  only  engineers,  or 
contractors,  but  contractors'  engineers. 

I  am  optimistic,  however,  about  the  gen- 
eral situation,  feeling  that  the  engineering 
profession  as  a  whole  is  growing  to  the 
realization  of  the  value  of.  a  fair  deal, 
whether  the  fair  deal  is  included  in  the 
specifications  or  not. 

I  find  in  many  instances,  that  complaints 
from  contractors  are  met  with  more  than 
fair  treatment  by  engineers  in  charge  of 
work,  and  I  find  also  a  disposition  on  the 
Dart  of  contractors  to  be  less  selfish  and 
narrowminded  than  they  are  ordinarily  con- 
sidered to  be. 

C.  J.  Bennett, 
State  Highway  Commissioner. 

Hartford,  Conn. 


Sir: — With  reference  to  your  editorial, 
"Justice  to  the  Contractor,"  I  am  very  much 
interested  in  the  subject  of  correct  engi- 
neering specifications  and  the  correct  engi- 


SiR :  I  have  read  with  some  interest  the 
editorial  "Justice  for  the  Contractor,"  in 
the  Engineering  Record  for  April  15,  espe- 
cially as  I  happen  to  be  a  member  of  a  com- 
mittee appointed  by  the  Canadian  Society 
of  Civil  Engineers  at  the  annual  meeting 
in  January,  1914,  to  consider  the  question 
of  "Uniform  General  Clauses  for  Specifica- 
tions," the  chairman  of  which  is  Henry 
Holgate,  M.  Am.  Soc.  C.  E. 

This  committee  has  had  a  number  of 
meetings,  and  at  the  1915  annual  meeting  of 
the  society  presented  a  report  embodying 


draft  clauses  for  the  purpose.  These  clauses 
provoked  a  great  deal  of  discussion  pro  and 
con,  and  resulted  in  the  report  being  re- 
ferred back  to  the  committee,  and  certain 
additions  being  made  to  the  committee's 
membership.  During  1915-1916  not  much 
was  accomplished,  owing  to  wartime  condi- 
tions in  Canada,  but  it  is  hoped  to  present 
a  revised  report  to  the  society  at  the  1917 
meeting. 

There  is  no  doubt  in  my  mind  but  that  a 
set  of  fair  and  usable  general  clauses  can 
be  drawn  up,  not  necessarily  all  to  be  used 
in  any  one  contract,  but  from  which  the 
engineer  may  make  a  selection  of  such  as 
may  fit  the  case  at  hand.  If  the  American 
Society  of  Civil  Engineers  can  be  induced 
to  appoint  a  committee  such  as  that  re- 
ferred to,  on  which  both  engineers  and  con- 
tractors shall  be  well  represented,  the  re- 
sults of  its  labors  should  be  of  great  value. 
Very  truly  yours, 

R.  Del.  French, 
Assoc.  M.  Am.  Soc.  C.  E. 

McGill  University,  Montreal,  Que. 


Architect  vs.  Engineer 

Sirs  Allow  me  to  commend  most  heart- 
ily the  editorial  entitled  "Architect  vs.  En- 
gineer," which  appeared  in  your  issue  of 
March  25,  page  406.  It  ought  to  be  read  by 
every  engineer  and  architect  in  the  coun- 
try. Fortunately,  the  deservedly  wide  cir- 
culation of  your  paper  may  be  expected 
to  bring  it  to  the  notice  of  many  of  them. 

I  feel  so  strongly  the  force  and  the  pro- 
priety of  one  paragraph  of  the  editorial  that 
I  quote  it  here,  as  follows : 

"Without  a  doubt  the  best  plan  would  be 
to  secure  co-operation  with  the  American 
Institute  of  Architects  to  the  end  that  both 
engineers'  and  architects'  licensing  laws  be 
kept  off  the  statute  books,  and  be  repealed 
where  now  in  force.  As  this  journal  has 
long  held,  such  licenses  do  not  make  for  the 
safety  and  welfare  of  the  public.  That  can 
only  be  provided  for  by  examining  the  work 
of  the  engineer  and  the  architect,  and  not 
the  individual." 

The  Illinois  architects'  license  law  makes 
it  illegal  for  anyone  but  a  licensed  archi- 
tect to  design  any  building  or  part  of  build- 
ing, and  it  defines  a  building  as  any  "struc- 
ture having  foundations,  walls  and  roof, 
with  or  without  other  parts."  It  was, 
therefore,  illegal  for  an  electrical  engineer 
to  design  a  power  plant,  a  sub-station,  or 
even  a  conduit  or  a  manhole  for  light,  pow- 
er, or  telephone  cables.  The  railway  engi- 
neer could  not  design  a  tunnel  or  a  cov- 
ered bridge.  The  municipal  engineer  could 
not  design  a  sewer  or  even  a  sewer  man- 
hole. The  waterworks  engineer  could  not 
design  a  pumping  station,  a  filtration  plant, 
a  covered  reservoir,  or  a  gate  house  on  a 
reservoir  or  dam,  or  even  an  ordinary  gate 
box.  Each  of  these  structures  has  "founda- 
tions, walls  and  roof,  with  or  without  other 
parts." 

The  architects'  law  was  passed  about 
twenty  years  ago,  when  structural  steel  and 
reinforced  concrete  first  came  into  use  for 
buildings.  Both  of  these  materials  called 
for  a  knowledge  of  structural  design,  with 
which  the  engineer,  generally  speaking,  was 
better  equipped  than-  the  architect.  The 
engineers  were  asleep  and  did  not  oppose 
the  bill;  and  it  is  doubtless  true  that  most 
of  the  architects  themselves  did  not  then 
fully  realize  its  far-reaching  effects.  For  a 
long  time  the  architects  made  no  attempt 
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to  enforce  its  provisions,  but  within  the 
last  few  years  they  have  been  exceedingly 
active  along  this  line.  In  view  of  the  an- 
nounced policy  of  officers  of  the  local  Asso- 
ciation of  Architects,  it  became  necessary 
for  engineers  in  Illinois  to  secure  some  pro- 
tection if  they  wished  to  continue  to  prac- 
tice their  profession.  The  result  was  the 
passage  in  Illinois  of  the  structural  engi- 
neers' license  law,  prepared  by  the  legis- 
lative committee  of  the  Western  Society  of 
Engineers,  of  which  the  writer  was  a  mem- 
ber during  the  last  year  of  its  existence. 

Both  laws  should  be  repealed.  Both  are, 
in  effect,  class  legislation  masquerading  in 
the  guise  of  measures  for  the  protection  of 
the  public.  In  this,  of  course,  the  archi- 
tects' law  is  the  worst  offender,  because  it 
was  passed  first,  and  because  the  fact  that 
it  was  in  force  made  it  absolutely  neces- 
sary for  engineers  to  secure  similar  legis- 
lation. Furthermore,  with  the  architects' 
law  in  force,  the  engineers'  law  was 
actually  in  the  interest  of  public  safety, 
for  it  restored  to  the  public  its  right  to  em- 
ploy the  class  of  men  best  qualified  to  de- 
sign all  structures  safely. 

Apart  from  the  fact  that  the  engineers' 
law  now  gives  an  engineer  the  legal  right 
to  practice  his  profession  in  the  state  of 
Illinois,  a  right  of  which  he  was  formerly 
deprived  in  large  measure  by  the  architects' 
law,  neither  law  is  of  any  real  benefit  to 
either  profession. 

It  would  be  folly  to  expect  that  any  board 
of  examiners,  whether  for  architects  or  for 
engineers,  could,  by  the  mere  issuance  of  a 
license,  insure  the  public  against  unsafe 
plans.  If  it  be  necessary  to  protect  the 
public  by  law  against  unsightly  structures, 
art  commissions  could  accomplish  much;  if 
against  unsafe  plans,  suitable  building 
codes  would  seem  to  ofEer  the  best  solution. 
In  both  cases  it  would  be  the  work  which 
would  be  judged,  and  not  the  man. 

Should   this    deplorable    controversy    be- 
tween   the    two    professions    continue    to 
spread,  the  engineers,  if  they  will  only  be- 
stir themselves— not  to  secure  further  class 
legislation,  but  simply  to  prevent  architects 
from  doing  so — need  not  fear  the  ultimate 
outcome.     A   committee   of   the   American 
Society  of  Civil  Engineers  has  already,  as 
you  say,  studied  the  situation,  and  sounded 
a  warning  which  all  engineers  should  heed. 
It  seems  probable  that  the  American  So- 
ciety of  Civil  Engineers  will  soon  join  with 
the  other  engineering  organizations  in  oc- 
cupancy of  the  Engineering  Societies  Build- 
ing in  New  York.    The  writer,  for  one,  sin- 
cerely hopes  that  it  will  do  so.    That  build- 
ing will  then  be  the  official  headquarters  of 
more  than  thirty  thousand  engineers  from 
all  over  the  United  States,  and  the  power 
of  these  men  in  a  just  cause  ought  easily  to 
outweigh  the  strength  of  such  architects  as 
could  be  induced  knowingly  to  sanction  the 
promotion  of  further  class  legislation. 

But  it  seems  too  bad  that  two  honorable 
professions  should  quarrel  over  laws  so 
fundamentally  wrong.  The  writer  is  un- 
willing to  believe  that  the  highest  class  of 
men  in  either  profession  would,  if  they 
thoroughly  understood  the  situation,  desire 
to  perpetuate  these  laws.  Neither  profes- 
sion could,  of  course,  repeal  its  law  with 
safety  to  itself,  unless  the  other  law  was 
repealed  at  the  same  time.  The  only 
proper  thing  to  do,  therefore,  would  be, 
as  you  suggest,  for  the  architects  and  en- 
gineers to  join  in  repealing  both  laws. 
Dabney  H.  Maury, 
Chicago.  Consulting  Engineer. 


Service  of  Engineering  Societies 


Sir:  "A  society  exists  to  render  service 
to  its  members."  This  phrase  from  the 
editorial  on  "Service  of  Engineering  So- 
cieties" in  the  Engineering  Record  of  April 
1  should  be  framed  and  hung  in  the  meeting 
room  of  each  society  and  be  printed  on  its 
letterheads  to  keep  constantly  in  mind  a 
fact  which  too  often  has  been  overlooked, 
but  which  has  now  come  to  be  appreciated 
as  never  before. 

With  the  recent  rapid  growth  of  the 
national  societies  with  headquarters  in  New 
York  there  has  been  a  tendency  to  forget 
this  simple  fact  and  to  point  with  pride  to 
mere  numbers  of  membership,  apparently 
overlooking  the  fact  that  the  larger  the 
membership  the  larger  the  responsibility 
and  the  duties  to  the  members,  and  the 
greater  liability  to  diffusion  of  effort  and 
lack  of  efficiency. 

Some  of  the  older  members  of  our  engi- 
neering societies,  and  particularly  the  offi- 
cers, appear  to  regard  the  society  as  an  in- 
stitution almost  sacred  in  itself  and  as  the 
sum  and  substance  of  desirable  human  ef- 
fort. They  appear  to  forget  that  it  is  simply 
a  means  to  an  end  and  not  the  end  itself. 
The  accumulation  of  wealth  and  a  substan- 
tial building,  and  library,  may  properly  be 
questioned  as  a  desirable  achievement  if,  in 
the  process  of  adding  to  the  wealth  and 
membership,  the  society  has  sacrificed  the 
end  for  which  it  was  created.     Concerning 
every  dollar  of  membership  dues  which  has 
been  laid  aside  there  may  be  a  proper  ques- 
tion as  to  whether  it  has  been  used  right- 
fully, as  to  whether  in  being  held  in  re- 
serve it  has  not  resulted  in  delaying  the 
accomplishment  of  the  purpose  for  which 
the  society  was  organized.    The  possession 
of  a  surplus  over  running  expenses,  while 
indicative  of  good  management  financially, 
may  be  in  itself  an  arraignment  of  good 
faith   of   the   management   of   the    society 
which  has  taken  the  member.ship  dues  and 
may  not  have  used  them  in  the  best  way 
for  the  good  of  the  members  and  through 
these  of  the  general  public. 

During  the  past  few  years  I  have  .had 
unusual  opportunities  of  meeting  engineers 
of  all  kinds  and  in  addressing  engineering 
organizations.  East  and  West,  North  and 
South.    The  impression  derived  is  that  the 
smaller,  struggling  societies,  many  of  them 
barely  avoiding  debt,   are  the  ones  which 
are  accomplishing  the   largest   results   for 
their  members   and  for  the  profession   in 
general.    This  is  particularly  true  of  those 
which  bring  together  the  members,  repre- 
senting  all   branches   of   engineering,   for 
monthly  or  semi-monthly  meetings,  partly 
social  in  character  and  in  part  devoted  to 
the  discussion  of  technical  subjects.    These 
are  the  ones  which  may  be  considered  as 
rendering  100  per  cent  efficiency  for  the 
time  and  money  invested.     In  striking  con- 
trast to  these  are  the  larger  organizations 
with  greater  wealth  and  with  correspond- 
ing self-satisfaction.     Here  the  funds  are 
often  expended  in  conducting  routine  work 
which,  while  good  in  itself,  represents  only 
30  or  40  per  cent  of  possible  efficiency. 

The  question  may  be  asked,  "Why  do  men 
continue  to  join  these  large  associations  if 
there  is  a  recognition  of  this  lack  of  effi- 
ciency?" The  answer  lies  in  the  fact  that 
there  has  been  built  up  a  tradition  or  senti- 
ment to  the  effect  that  it  is  incumbent, 
upon  the  younger  men  especially,  to  join  a 
big  society  and  to  demonstrate  their  fitness 
by  being  accepted  as  members.     It  is  fre- 


quently urged  that  their  opportunities  for 
securing  employment  or  public  recognition 
will  be  increased  by  their  being  able  to  wear 
the  badge  of  the  society.  Thus  arises  a 
certain  moral  coercion;  a  man  joins  and 
continues  to  pay  annual  dues  year  after 
year  simply  because  it  is  considered  a 
proper  thing  to  do  and  for  fear  that  if  he 
does  not  do  so  his  business  may  suffer 
therefrom. 

As  a  matter  of  fact,  the  value  of  the 
privilege  of  wearing  the  pin  of  any  engi- 
neering society  is  greatly  exaggerated.   Em- 
ployers and  men  of  influence  in  every-day 
life  care  practically  nothing  about  it.    Per- 
sonally, I  have  employed  scores  of  engineers 
and  have  been  associated  in  business  and 
otherwise  with  many  others.     I  have  not 
been  able  to  find  that  membership  in  any 
society,  big  or  little,  really  counts  for,  say, 
more  than  1  or  2  per  cent  in  the  factors  that 
contribute  to  success.     Wide  acquaintance 
within  various  societies  and  without  leads  to 
a  conviction  that  the  ability  to  pass  the  com- 
mittee on  admission  is  not  a  very  satisfac- 
tory test;  equally  good  men  are  found  out- 
side of  the  societies  as  well  as  in,  and  vice 
versa.    Nevertheless,  sjs  before  stated,  there 
is   a   sentiment,   which  has  been  carefully 
fostered,  leading  men  to  apply  for  member- 
ship and  to  continue  to  pay  annual  dues, 
even  though  they  are  vaguely  conscious  that 
the  money  which  they  have  contributed  is 
not  being   used   effectively   either   for  the 
public  good  or  for  their  own. 

The  ideals  ot  service  necessarily  vary  in 
the  different  organizations,  and  in  many, 
especially  the  larger  societies,  they  are  ex- 
tremely vague.  The  time  is  coming,  how- 
ever, with  the  increase  in  number  of  engi- 
neering societies  and  with  the  larger  demand 
for  engineers  to  take  part  in  civic  affairs, 
when  every  engineer  will  ask  whether  the 
association  to  which  he  belongs  is  not 
merely  holding  a  high  ideal,  but  is  actually 
working  toward  it  in  an  effective  manner. 
We  may  state  in  general  terms  that  every 
association  of  engineers  does  accomplish 
some  good,  but  good  is  a  relative  term.  It 
means  little  unless  we  define  it  quantita- 
tively. On  examination  it  may  be  found 
that'  the  "good"  resulting  to  individuals 
from  membership  in  one  society  may  be  30 
per  cent  and  in  another  100  per  cent  on 
the  investment. 

As  stated  in  your  editorial,  "a  satisfied 
and  enthusiastic  membership  is  one  which 
is  being  adequately  served."  There  is 
nothing  which  is  more  important  at  the 
present  time  than  for  each  and  every  think- 
ing man  to  ask  the  question  as  to  whether 
he  is  being  adequately  served.  If  not,  what 
is  the  reason?  Is  the  society  too  big?  Are 
its  headquarters  too  remote?  Does  it  dis- 
courage local  option  or  initiative?  Has  it 
fallen  into  extravagant  habits  or  dropped 
into  a  rut?  None  of  us  should  accept  with- 
out question  the  established  order  nor  cease 
to  continually  inquire  into  thfe  efficiency  of 
the  organization  to  which  he  contributes  his 
annual  dues. 

The  greatest  developments  of  recent  years 
in  practical  affairs  have  been  those  which 
have  resulted  from  efficiency  studies,  from 
elimination  of  useless  details,  from  the  use 
of  high-speed  machinery  and  more  effect- 
ive men.  The  engineering  societies  may 
well  profit  by  the  lesson  and  turn  to  the 
benefit  of  their  own  members  some  of  the 
lessons  learned  by  the  transportation  and 
manufacturing  organizations. 

F.  H.  Newell. 

Urbana,  111. 
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accompanied,  if  possible,  by  photographs 
or   sketches. — EDITOR.] 


Types  of  Rock  Drills  for  Tunnel 
Work  in  Chicago  Compared 

IN  DRIVING  the  Wilson  Avenue  8-mile 
waterworks  tunnel,  Chicago,  described  in 
detail  last  week,  the  rock  drill  question 
was  given  considerable  study.  The  results 
obtained  were  given  by  Henry  W.  Clausen 
in  a  paper  presented  recently  before  the 
Western  Society  of  Engineers.  After  se- 
curing all  available  information  both  as  to 
what  had  been  done  in  Chicago  and  what 
had  been  accornplished  in  other  parts  of  the 
country  since  the  last  rock  tunnel  was  com- 
pleted in  Chicago,  the  decision  was  reached 
that  the  best  way  to  determine  which  is  the 
most  efficient  type  and  make  of  drill  for  any 
particular  rock  formation  was  to  equip  each 
shaft  with  a  distinct  type  of  rock  drill. 
Accordingly  the  old  piston  type  of  drill,  the 
water-piston  type  and  the  water-hammer 
type,  were  used  on  the  work.  The  results 
found  up  to  Jan.  1,  1916,  were  that  the 
most  economical  type  of  drill  from  the 
standpoint  of  repair  parts  is  the  piston. 
The  fastest  drill  is  the  water-hammer  drill, 
but  the  difference  between  the  drills  is  not 
marked  in  either  comparison.  The  hammer 
drill,  however,  uses  less  air  than  the  pi.ston 
drill.  The  specifications  called  for  drills 
with  not  less  than  2%-in.  cylinder  diameter 
and  a  capacity  of  10-ft.  holes.  The  cost  of 
the  better  grade  of  piston  drill  of  this  size 
is  $193,  of  the  water-piston  drill,  $229.60, 
and  of  the  water-hammer  drill,  $280;  all 
equipped  complete  with  a  50-ft.  length  of 
hose. 

Both  the  column  and  heading-bar  methods 
of  mounting  the  drills  at  the  face  were 
tried,  and  the  advantage  thus  far  seems  to 
rest  with  the  column  method.  Bench  holes 
were  drilled  from  the  column  or  bar  as 
much  as  possible. 

After  the  tunnel  work  had  advanced  for 
some  time  it  was  found  advisable  to  install 
a  No.  5  Ingersoll-Rand  Leyner  drill  sharp- 
ener with  the  necessary  dies,  dollies,  etc. 
This  machine,  which  is  operated  by  com- 
pressed air,  holds  and  forges  the  steel.  The 
co.st  of  the  machine  with  all  appliances  was 
$1,379.55.  It  is  operated  by  one  man  and 
easily  performs  the  work  of  four  black- 
smiths and  does  the  work  better,  said  Mr. 
Clausen. 

This  work  is  under  the  direction  of  John 
Ericson,  city  engineer,  with  Mr.  Clausen, 
engineer  of  waterworks  construction,  in  di- 
rect charge. 


Paving  Mixer  Rolls  Subgrade 
While  Waiting  for  Stone 

BY  SLIPPING  24-in.  wide  butt-welded 
tires  of  y2-in.  thick  steel  over  the  regu- 
lar wheels  of  a  paving  mixer,  made  by  the 
Chain  Belt  Company,  a  contractor  for  road 
con.struction  in  Glenwood,  Iowa,  converted 
the  mixer  into  a  road  roller  at  a  co.st  of  $75. 


The  outer  half  of  each  new  tire  was  filled 
with  1  to  2  mixture  of  sand  and  cement. 
Samuel  Friedman,  the  contractor,  states 
that  the  converted  mixer  rolled  the  sub- 
grade  with  very  satisfactory  results,  al- 
though there  were  several  backfilled 
trenches  in  the  road.  Owing  to  the  fact 
that  shipments  of  coarse  aggregate  for  the 
concrete  were  delayed  on  this  work,  it  was 
possible  to  roll  the  entire  subgrade  with- 


MIXER  AS  ROAD  ROLLER 


out  using  a  regular  roller  on  the  job.  The 
contractor  figures  that  the  converted  tool 
will  perform  several  years  of  good  service 
as  a  mixer  and  roller. 


What  Is  Best  Way  to  Cut  Blocks 
from  Concrete  Pier? 

Sir:  Will  you  please  tell  me  how  to  cut 
out  a  piece  of  concrete  from  the  corner  of  a 
pier  in  one  lump  so  as  to  make  a  neat  job 
and  not  injure  the  rest  of  the  work?  Al- 
though I  have  been  in  construction  work 
all  my  life  this  is  the  first  time  I  have  come 
across  a  piece  of  work  of  this  kind.  I  used 
plugs  and  feathers,  spacing  the  drill  holes 
on  4-in.  centers,  but  it  made  a  poor  job. 
William  J.  Stratton, 
U.  S.  Reclamation  Service. 

Gilman,  Mont. 

[Perhaps  some  reader  of  the  Engineering 
Record  can  suggest  a  good  method  of  doing 
this  work.  An  inclosed  sketch  indicates  that 
the  pieces  to  be  cut  from  the  pier,  which 
is  4  ft.  thick,  are  at  the  upper  corners,  are 
3  ft.  3  in.  high  and  3  ft.  deep,  and  extend 
through  the  pier  from  side  to  side.  Per- 
haps the  work  could  be  done  by  using  small 
steels,  drilling  a  row  of  holes  as  close  to- 
gether as  possible  downward  from  the  top 


of  the  pier  and  another  row  inward  hori- 
zontally from  the  4-ft.  face,  and  cutting  out 
the  walls  between  the  holes  as  far  as  pos- 
sible with  a  chisel  steel  used  in  the  drill.  As 
there  is  stated  to  be  no  reinforcement  in  the 
pier,  it  should  be  possible  by  careful  drill- 
ing to  take  the  block  out  very  neatly.  The 
horizontal  holes  would  be  drilled  and  the 
walls  between  them  cut,  of  course,  before 
the  vertical  holes  are  started. — Editor.] 


Quick-Operating  Rig  for  Grab 
Buckets  Uses  Two-Drum  Hoist 

By  WILLIAM  G.  BROADHURST 

F.     R.     Long-W.     G.     Broadhurst     Company, 

Hackensack,  N.  J. 

FOR  HANDLING  material  with  a  grab 
bucket  from  one  point  to  another  where 
the  elevation  of  the  boom  does  not  have 
to  be  changed,  as  in  unloading  material 
from  barges  at  a  water-front  plant,  a  rig 
arranged  as  indicated  in  the  accompanying 
sketch  and  operated  with  a  two-drum  hoist 
is  much  more  rapid  and  efficient  than  the 
average  clamshell  derrick  swung  with  a  bull 
wheel. 

The  closing  line  is  run  from  the  bucket 
through  a  swivel-hook,  single-sheave  block 
hung  at  the  end  of  the  boom  on  the  right 
side,  then  through  a  loose-hook,  single- 
sheave  block  well  off  to  the  right  side  at  the 
level  of  the  foot  of  the  boom,  then  through 
a  guide  sheave  fixed  so  as  to  lead  the  line 
to  the  upper  drum  of  the  hoist.  The  trip 
line  is  run  from  the  bucket  in  the  same 
way,  but  on  the  left  side  of  the  boom.    The 
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DERRICK    HANDLES   GRAB   BUCKET   WITHOUT  BULL 
WHEEL  OR  THIRD  DRUM 

operator  stands  on  a  platform  set  so  that  he 
can  see  the  whole  operation  of  the  bucket. 
The  brakes  are  removed  from  the  engine 
and  the  drums  are  operated  and  controlled 
only  by  the  frictions.    There  are  two  oper 
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ating  levers  placed  parallel  about  30  in. 
apart  at  such  an  elevation  that  the  opera- 
tor can  stand  between  them  and  raise  and 
lower  them  one  with  each  hand  to  control 
the  friction  levers  of  the  drums.  The 
throttle  is  controlled  by  a  foot  treadle  di- 
rectly in  front  of  the  operator. 

To  operate  the  rig,  beginning  at  the  point 
of  loading,  the  throttle  is  opened  with  the 
foot  control,  the  right-hand  lever  pushed 
down  and  the  bucket  closed,  loaded  and 
raised  clear.  At  the  same  time  the  left- 
hand  lever  is  held  down  just  enough  to  take 
up  the  slack  on  the  trip  line  on  the  lower 
drum.  The  bucket  swings  to  the  right  with 
the  boom,  which  is  pulled  around  by  the 
side  lead  of  the  closing  line.  Enough  tension 
is  kept  on  the  trip  line  to  keep  the  boom 
from  swinging  too  fast.  When  the  bucket 
reaches  the  dumping  point  the  closing  line 
is  slacked  and  the  trip  line  held,  opening 
the  bucket.  The  trip  line  is  then  wound 
in,  reversing  the  operation  and  pulling  the 
boom  back  to  the  loading  point. 

If  the  empty  bucket  is  not  heavy  enough 
to  furnish  the  tension  in  the  trip  line  re- 
quired to  swing  the  boom  back  at  a  rapid 
rate,  a  tag  line,  rigged  as  indicated  in  the 
sketch,  may  be  used  to  help.  A  manila  line 
is  attached  about  half  way  up  the  boom, 
rove  through  a  single  block  at  about  the 
elevation  of  the  winch  head,  given  several 
turns  around  the  winch  head  and  then  rove 
through  a  set  of  double-sheave  blocks  hung 
from  some  point  on  the  derrick.  To  the 
lower  block  of  this  set  of  falls  is  hung  a 
weight  of  about  50  lb.  The  weight  and  the 
number  of  turns  on  the  winch  head  are  ad- 
justed so  that  there  is  just  enough  pull  in 
the  line  to  start  the  boom  swinging  back 
from  the  dumping  position.  The  weight  of 
the  loaded  bucket  will  furnish  enough  ten- 
sion in  the  closing  line  to  overcome  the  pull 
on  the  manila  line  when  the  boom  is  swing- 
ing with  a  load. 

With  practice  an  operator  can  learn  to 
handle  this  rig  with  great  speed.  With  a 
1-yd.  clamshell  bucket  500  to  600  cu.  yd.  of 
ashes  or  similar  material  may  be  unloaded 
from  a  scow  in  9  hr. 

[The  rig  described  operates  on  the  same 
principle  as  the  5-yd.  orangepeel  dredge 
boats  common  about  Eastern  harbors. 
Such  a  rig,  which  is  rarely  seen  away  from 
the  Atlantic  seaboard,  might  be  used 
profitably  in  many  places  on  construction 
work.  It  might  be  added  that  the  dredge 
boats  are  usually  rigged  with  chains  instead 
of  wire  rope,  and  that  usually  a  tag  line 
is  not  needed  with  the  heavy  buckets. — 
Editor.] 

Use  Gasoline  Engine  Successfully 
in  Chicago  Tunnel 

FIVE-TON  gasoline  locomotives  with  the 
exhaust  gases  thrown  off  through  a 
water  box  to  remove  the  smoke  and  un- 
bumed  gasoline  operate  the  trains  of  muck 
cars  in  the  Wilson  Avenue  tunnel,  Chicago, 
described  in  the  Engineering  Record  of 
April  29,  1916,  page  568.  The  small  quan- 
tities of  CO  and  CO^  remaining  are  ordi- 
narily sufficiently  diluted  to  be  unobjec- 
tionable, according  to  Henry  L.  Clausen, 
engineer  of  waterworks  construction,  in  a 
paper  recently  presented  to  the  Western  So- 
ciety of  Engineers.  The  four-wheel  type 
locomotives  are  driven  by  40-hp.  four-cycle, 
four-cylinder  engines  running  at  800  r.p.m., 
and  can  attain  a  speed  of  8  miles  per  hour, 
at  which  they  can  develop  a  drawbar  pull 
of  900  lb.    They  were  furnished  from  spe- 


cial city  specifications  by  the  Baldwin  Loco- 
motive Works.  In  the  Wilson  Avenue  tun- 
nel they  usually  pull  trains  of  twenty  to 
twenty-five  loaded  1-yd.  cars,  and  in  an 
emergency  as  many  as  fifty-seven  loaded 
cars. 

Frames  on  Flat  Cars  Erect  Rail- 
road Girder  Bridges 

By  C.  L.  KETCHAM 
Pleasanton,  Kan. 

THE  CARRIER  cars,  shown  in  the  ac- 
companying photographs  in  the  act  of 
placing  a  70-ft.  deck  plate  girder  span,  are 
in  use  by  the  St.  Louis  &  San  Francisco 
Railroad  for  setting  girders  up  to  100  ft. 


When  the  weight  of  the  span  is  on  the 
cars,  the  whole  train  is  pushed  out  into 
place  to  set  the  new  span  by  a  locomotive. 
When  the  cars  have  to  be  pulled  they  must 
be  held  together  by  a  wire-rope  line.  It  is 
for  this  purpose  that  the  derrick  car  shown 
in  the  accompanying  photographs  had  been 
used.  When  the  cars  are  pushed  no  coup- 
ling is  necessary,  as  the  advanced  car  can 
be  stopped  accurately  with  the  hand  brake. 

The  rails  over  the  bridge  or  section  of 
trestle  to  be  replaced  are  cut  beforehand, 
and  short  lengths  put  in.  This  makes  it 
easy  to  take  out  the  old  trestle  or  span  in  a 
short  time.  It  is  then  only  a  matter  of  a 
few  minutes  to  lower  the  new  span  into 
place   with   the   supporting   tackles.     With 


SET    IN    THIRTY    MINUTES,   THESE   GIRDERS   WERE   HANDLED    WITHOUT    HOISTING    EQUIPMENT 


long  in  replacing  lighter  bridges  and 
trestles.  The  two  frames  shown  were 
erected  on  standard  flat  cars  at  a  cost  of 
$150  without  injuring  the  cars  for  future 
service.  Ordinarily  no  hoisting  equipment 
is  used. 

For  this  replacement  work  the  girders 
are  nearly  always  delivered  a  few  days  be- 
fore the  time  to  set  them.  They  are  un- 
loaded from  the  flat  cars  at  a  convenient 
point  near  the  bridge  onto  cribbing  the 
same  height  as  the  floor  of  the  car.  When 
a  span  is  to  be  set,  one  of  the  carrier  cars 
is  spotted  at  each  end  of  it,  and  cribbing 
built  on  the  triack  between  these  cars.  The 
girder  span  is  then  .slid  over  into  place  be- 
tween the  cars.  Next,  man  ilia  rope  lower 
ing  tackles  hung  from  the  frame  on  each 
car  are  attached  to  the  ends  of  the  girder 
span.  The  span  is  then  raised  on  jacks, 
the  cribbing  on  the  track  removed  and  the 
span  lowered  a  little  way  on  the  jacks  till 
the  tackles  are  taut.  The  lead  lines  from 
these  tackles  are  snubbed  around  lengths 
of  5-in.  gas  pipe  secured  to  the  upright 
members  of  the  frames. 


spans  shorter  than  70  ft.  the  new  deck  is 
usually  placed  on  the  girders  before  leaving 
the  side  track  with  them. 

The  time  consumed  in  placing  the  girders 
shown  in  the  accompanying  photographs 
was  only  30  minutes  after  the  carrier  cars 
were  spotted.  The  entire  process  of  cut- 
ting the  old  rails,  setting  the  girders  and 
replacing  the  track  was  done  on  one  occa- 
sion in  50  minutes  between  trains  on  a  busy 
section  of  the  main  line.  The  girders  set 
in  this  instance  were  also  70  ft.  long.  Gird- 
ers have  been  set  in  this  way  at  a  cost  of 
50  cents  a  ton  or  less. 

The  writer  is  in  the  service  of  the  St. 
Louis  &  San  Francisco  Railroad  as  super- 
intendent and  inspector  of  steel  bridges. 


Status  of  American  Ship  Building 

According  to  returns  made  by  builders  to 
the  Bureau  of  Navigation,  Department  of 
Commerce,  there  were  building  or  under 
contract  on  March  1,  1916,  in  American 
shipyards  244  steel  merchant  vessels,  having 
a  gross  tonnage  of  945,798. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Will  Dedicate  New  Technol- 
ogy Buildings  June  12 

Elaborate      Ceremony       Planned      to      Mark 
Removal  of  Institute  from  Boston  Site 
to  Cambridge — Prominent  Edu- 
cators Will  Attend 

With  elaborate  ceremonies,  including  a  pa- 
geant and  masque  delineating  man's  progress 
in  conquering  the  forces  of  nature,  the  transfer 
of  its  archives  from  Boston  across  the  Charles 
River  in  a  lavishly  decorated  Venetian  barge, 
a  water  carnival,  alumni  reunions,  and  formal 
exercises  in  which  distinguished  educators, 
statesmen  and  men  of  affairs  will  participate, 
the  Massachusetts  Institute  of  Technolog:y,  on 
June  12,  13  and  14,  will  celebrate  its  fiftieth 
anniversary  and  dedicate  its  imposing  group 
of  new  buildings  on  the  banks  of  the  Charles 
River  in  Cambridge,  Mass.  For  the  three-day 
celebration,  separate  programs  have  been  ar- 
ranged   for    the    alumni,    the    undergraduates. 


will  be  filled  with  thousands  of  elements — 
students  and  other  participants — in  chaos  and 
confusion.  Primordial  man  will  be  represented 
by  a  group  of  the  huskiest  of  Tech  students 
selected  for  their  physical  prowess.  Again 
and  again  savage  man  enters  the  circle  and  is 
flung  out  by  the  forces  that  do  not  know  his 
bidding.  Growing  more  and  more  intelligent 
and  calling  to  his  aid  great  principles  working 
with  Reason,  Will  and  Skill,  symbolical  char- 
acters which  come  to  his  aid,  man  subdues 
Chaos  and  order  and  civilization  are  estab- 
lished. This  is  a  bare  outline  of  the  subject 
which  originated  in  the  imagination  of  Prof. 
R.  A.  Cram,  senior  professor  in  the  department 
of  architecture. 

Transfer  of  Archives 

One  of  the  most  important  spectacular  fea- 
tures of  the  celebration  will  be  the  water  fes- 
tival on  Monday  afternoon,  June  12  in  Charles 
River  basin.  On  the  following  afternoon,  as 
an  introduction  to  the  masque  and  pageant, 
there  will  be  the  formal   transfer  of  the  ar- 


Two  Closely  Allied  Confer- 
ences Held  at  Washington 

One  in  Connection  with  American  Institute  of 

Electrical  Engineers — Other  a  Part  of 

American     Electrochemical 

Society  Meeting 

Two  closely  allied  conferences  were  held 
last  week  in  Washington,  D.  C,  one  under  the 
auspices  of  the  committee  on  development  of 
water-power  and  the  Washingfton  (D.  C.)  sec- 
tion of  the  American  Institute  of  Electrical 
Engineers  and  the  other  as  part  of  the  general 
meeting  of  the  American  Electrochemical  So- 
ciety. 

Wednesday's  meeting  dealt  with  the  engi- 
neering and  economic  question  of  water-power 
development  as  related  to  national  industrial 
efficiency  and  preparedness.  The  Thursday 
afternoon  session  was  devoted  to  discussion  of 
Niagara  Falls  power  and  American  industries. 
A.  P.  Davis,  chief  engineer  of  the  U.  S.  Recla- 
mation Service,  gave  an  illustrated  lecture  on 


TO  THESE  NEW  BUILDINGS  ON  THE  BANKS  OF  THE  CHARLES  RIVER  IN  CAMBRIDGE,  MASS.,  THE  MASSACHUSETTS    INSTITUTE    OF   TECHNOLOGY   IS   NOW 

READY  TO  MOVE  PROM  ITS  SITE  IN  BOSTON 


and  guests  from  other  institutions  of  learn- 
ing, but  the  activities  of  these  three  groups 
will  intermingle,  to  some  extent,  so  that  while 
the  units  will  enjoy  themselves  in  their  own 
ways  the  whole  great  mass  of  people  will  be 
together  at  times  when  the  interests  of  the 
occasion  are  common  to  all. 

The  formal  exercises  of  dedication  will  be 
held  on  Wednesday,  June  14.  The  arrange- 
ments are  in  the  hands  of  committees  of  which 
Franklin  W.  Hobbs,  Jasper  Whiting  and  Fred- 
erick P.  Fish  are  chairmen.  Two  hours  in  the 
morning  are  to  be  devoted  to  an  inspection  of 
the  new  buildings.  At  2:30  p.  m.  the  academic 
procession  will  start  its  march  to  the  Court  of 
Honor,  where  the  exercises  will  be  held.  Dr. 
William  T.  Sedgwick  will*  act  as  chief  mar- 
shal. At  3  p.  m.  President  Richard  C.  Mac- 
laurin  will  welcome  the  visitors  and  delegates, 
Governor  McCall  of  Massachusetts  and  Presi- 
dent Lowell  of  Harvard  will  make  brief  ad- 
dresses, while  the  orator  of  the  afternoon  will 
be  Senator  Henry  Cabot  Lodge.  Delegates 
from  colleges  throughout  the  United  States 
and  Europe  will  be  present,  together  with 
presidents  or  other  representatives  of  a  hun- 
dred scientific  and  literary  associations. 

Spectacular  Pageant  Planned 

Tuesday,  June  13,  will  be  alumni  day. 
Thousands  of  Tech  men  are  planning  to  be  in 
Cambridge  to  do  honor  to  their  alma  mater 
and  will  witness,  in  the  evening,  a  masque  and 
pageant  on  a  stupendous  scale.  The  spectacle 
will  illustrate  "The  Conquest  of  Chaos  by 
Technology,"  and  will  be  staged  in  the  Court 
of  Honor  at  the  new  Technology.     The  arena 


chives  of  the  Institute  from  the  Rogers  Build- 
ing in  Boston,  their  home  for  fifty  years,  to 
the  new  site  in  Cambridge.  Following  an  old 
Venetian  custom  the  corporation  and  faculty 
members  will  embark  in  an  elaborately  deco- 
rated barge,  100  ft.  long,  designed  especially 
for  this  occasion  by  Professor  Cram,  with 
sculptured  decorations  by  Hugh  Cairns.  This 
vessel  will  carry  the  dignitaries  across  the 
Charles  River  basin  to  the  new  Technology. 

Alumni  Will  Celebrate 

Many  alumni  celebrations  are  planned  for 
Monday,  June  12.  Delegations  will  reach 
Cambridge  from  all  parts  of  the  country  and 
a  round  of  festivities  for  their  entertainment 
has  been  provided. 

The  new  buildings  for  the  Massachusetts  In- 
stitute of  Technology  have  been  described  in  a 
number  of  articles  in  the  Engineering  Record 
and  the  construction  methods  were  given  in  de- 
tail in  the  issue  of  Nov.  28,  1914,  page  578. 
The  financing  of  the  edifices  for  this  great  in- 
stitutional plant,  involving  grifts  aggregating 
about  $9,000,000,  has  been  in  the  hands  of 
President  Richard  C.  Maclaurin  who,  at  the 
same  time,  has  carried  forward  the  educational 
program  of  the  Institute. 


Engineers  Hold  Exhibit 

The  Scranton  and  Northeastern  Pennsyl- 
vania corps  of  engineers  recently  held  a  re- 
cruiting exhibit  at  Scranton.  Working  models 
and  pictures  of  military  bridges  and  war  equip- 
ment were  shown,  with  the  result  that  forty 
recruits  were  enrolled. 


the  federal  water-power  projects. 

In  a  paper  entitled  "Electrochemical  Indus- 
tries and  Their  Interest  in  the  Development 
of  Water  Powers,"  Lawrence  Addicks  pointed 
out  that  those  industries  offer  nearly  ideal 
loads  of  considerable  mag^iitude  for  central 
stations.  He  also  said  that  electrical  energ:y 
must  be  obtainable  at  even  less  cost  than  at 
Niagara  Falls  before  it  will  be  in  marked  de- 
mand for  electrochemical  purposes.  While  the 
available  energy  must  be  near  the  electro- 
chemical market  and  source  of  supply  for  raw 
materials,  the  nature  of  the  industry  deter- 
mines whether  energy,  transportation  charges 
or  labor  cost  is  the  ruling  factor  in  the  loca- 
tion of  the  plant.  In  variance  with  expressed 
opinions  electrochemical  plants  can  seldom  be 
operated  on  off-peak  power,  declared  the 
speaker.  These  industries,  so  far,  have  not 
found  it  economical  to  develop  their  own  power 
singly,  but,  in  time,  may  co-operate  to  develop 
energy  as  a  group.  In  view  of  the  foregoing 
considerations,  a  liberal  water-power  policy 
on  the  part  of  the  government  would  be  a  step 
toward  making  inexpensive  energy  available 
for  this  extensive  industry. 

Water  Power  and  Transportation 

Some  of  the  conditions  which  determined  the 
value  of  water-power  in  relation  to  transpor- 
tation, and  how  it  may  change  with  progress 
and  changes  in  interest  rates  demanded  for 
capital,  were  outlined  in  a  paper  by  Lewis  B. 
Stillwell,  entitled  "Relation  of  Water  Power  to 
Transportation." 

Estimates  were  given  on  the  approximate 
economic   limits   to   investments   in   hvdroelec- 
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trie  plants  when  coal  can  be  obtained  for 
steam  plant  operation  in  the  vicinity  at  $1  to 
$5  and  when  the  capital  charges  are  9,  12  and 
15  per  cent.  It  was  pointed  out  that  if  water 
power  has  to  be  supplemented  by  steam  re- 
serve equipment,  the  amount  that  can  be  eco- 
nomically invested  in  a  hydroelectric  plant  is 
reduced  by  the  cost  of  the  steam  plant.  At- 
tention was  also  called  to  the  fact  that  the  de- 
creased cost  of  steam-power  plants  and  in- 
creased fuel  economies  obtained  in  recent 
years,  have  considerably  reduced  the  limits  to 
economical  investment  in  water-power  plants. 

Discussion 

In  the  discussion  which  followed,  Dr.  Leo 
Baekeland,  of  New  York  City,  told  of  the 
power  famine  confronting  electrochemists  and 
how  the  industry  cannot  go  forward  without 
cheap  and  abundant  power.  He  complained 
of  the  wasteful  methods  of  financing  in  this 
country.  He  stated  that  a  development  is 
saddled  with  investment  charges  of  9  per  cent 
before  operations  begin,  while  in  Europe  the 
money  costs  about  4  per  cent.  Fertilizers,  he 
said,  cannot  be  made  where  a  plant  has  such 
fixed  charges  for  capital  because  energy  must 
be  extremely  cheap.  No  plant  having  to  pay 
$9  yearly  on  -a  $100  investment  can  make 
energy  cheaply  enough  for  the  fixation  of 
nitrogen. 

J.  J,  Garty  blamed  the  government  for  the 
high  rates  which  prevail.  If  it  would  remove 
the  uncertainties  about  the  tenure  of  the 
grant,  bankers  would  be  content  to  recommend 
the  investment  at  lower  costs.  Give  the  invest- 
ment stability  and  money  would  be  cheaper. 
Everything,  he  said,  should  be  done  to  con- 
serve the  coal  of  the  country,  and  this  can  best 
be  done  by  developing  the  water-powers. 

Hard  to  Procure  Capital 

Certain  aspects  of  investors'  attitude  toward 
water-power  developments  were  presented  in 
a  paper  by  Gano  Dunn,  entitled  "The  Water- 
Power  Situation,  Including  Its  Financial  As- 
pects." It  was  pointed  out  that  actual  and 
threatened  laws,  popular  prejudices  and  some 
cases  of  unprofitable  developments  have  re- 
tarded water-power  developments.  Physical 
and  natural  difficulties  also  handicap  hydro- 
electric plants,  as  compared  with  steam  plants, 
making  it  essential  that  a  reasonable  profit  be 
offered  to  induce  investment  of  capital. 

On  account  of  the  increasing  cost  of  labor 
and  materials,  increasing  taxation,  and  the 
fact  that  the  effieciency  of  converting  water- 
power  to  electric  power  has  practically  reached 
a  maximum,  the  cost  of  generating  hydro- 
electric power  is  increasing  and  will  continue 
to  do  so.  On  the  other  hand,  steam-electric 
energy  is  decreasing  in  cost  because  continual 
improvements  in  converting  heat  energy  into 
electrical  energy  have  been  made  and  may  be 
expected. 

At  the  meeting  of  the  American  Electro- 
chemical Society,  Thursday  afternoon,  four 
papers  were  presented  by  I.  R.  Edwards,  F.  J. 
Tone,  A.  H.  Hooker  and  W.  S.  Landis.  The 
discussions  were  on  water-power  development 
at  Niagara  Falls,  electric  furnace  products, 
electrochemical  processes  and  nitrogen  fixa- 
tion processes.  H.  J.  Pierce  lectured  that 
evening  on  American  and  foreign  water- 
powers  and  electrochemical  industries. 


professional  experience  for  admission  of  appli- 
cants engaged  on  work  for  which  engineering 
education  is  not  essential,  has  been  omitted. 
Rule  4  has  been  modified  as  Rule  3  to  the  fol- 
lowing form :  "In  considering  the  requirements 
for  the  grade  of  member,  the  words  'respon- 
sible charge  of  work'  shall  be  interpreted  to 
refer  to  work  of  considerable  magnitude  for 
which  rule-of-thumb  methods  are  not  suffi- 
cient." Rule  5,  stating  that  a  candidate  shall  be 
admitted  as  member  only  by  transfer  from 
the  grade  of  associate  member  unless  eminently 
qualified,  has  been  omitted. 


Shields    Bill    Endorsed    by    Con- 
servation Congress 

After  a  bitter  fight  in  which  the  so-called 
conservationists,  headed  by  Gifford  Pinchot, 
made  the  usual  charges  of  convention-packing 
by  the  power  interests,  the  National  Conserva- 
tion Congress  in  session  in  Washington,  D.  C, 
May  3,  adopted  a  resolution  endorsing  the 
Shields  bill.  The  vote  was  116  to  39.  The 
Shields  bill  would  permit  the  granting  of  fran- 
chises, irrevocable  for  50  years,  for  the  con- 
struction of  power  plants  on  navigable  streams. 
The  Pinchot  following  contended  that  sufficient 
degree  of  control  was  not  retained  by  the  gov- 
ernment to  protect  the  interests  of  the  public. 

The  merits  of  the  bill  were  discussed  editor- 
ially in  the  Engineering  Record  of  April  8, 
1916,  page  469. 


American  Society  Board  Changes 
Rules  Governing  Admissions 

Several  revisions  in  the  tules  adopted  by  the 
board  of  direction  of  the  American  Society  of 
Civil  Engineers  last  January  were  made  at  a 
meeting  of  the  board  held  on  April  18.  Rule 
1  (see  page  35  of  the  year  book),  stating 
that  the  qualifications  for  admission  to  any 
grade  must  clearly  exceed  the  minimum  re- 
quirements of  the  constitution,  now  states  that 
the  qualifications  must  be  shown  to  clearly 
equal  the  requirements  of  the  constitution. 
Rule  2,  regarding  references,  ia  practically  un- 
changed.   Rule  3,  requiring  markedly  superior 
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Pennsylvania    Will    Build 
Hotel  in  New  York 

Plans  have  been  made  public  by  the  Penn- 
sylvania Railroad  regarding  the  large  hotel 
to  be  built  by  its  subsidiary,  the  Pennsylvania 
Terminal  Real  Estate  Company,  across  Sev- 
enth Avenue  from  the  Pennsylvania  Station 
in  New  York.  The  Hotel  Pennsylvania  will 
occupy  the  property  fronting  200  ft.  on  Sev- 
enth Avenue  and  400  ft.  on  Thirty-second  and 
Thirty-third  Streets.  At  present  it  will  have 
a  three-story  section  twenty  stories  high  on 
Seventh  Avenue,  with  a  three-story  section  in 
the  rear,  and  will  contain  1000  bedrooms.  The 
low  section  will  be  designed,  however,  to  be 
carried  up  when  necessary  to  the  full  height  of 
twenty  stories,  thus  giving  1200  additional 
rooms.  Large  rooms  will  also  be  provided  for 
conventions. 

The  architects  and  the  contractor  will.be  the 
same  as  for  the  Pennsylvania  Station  opposite 
— McKim,  Mead  &  White  and  the  George  A. 
Fuller  Company  respectively.  The  hotel  is  to 
be  opened  in  1917. 


Concrete  Dam  of  C.  P.  R.  at 
Moose  Jaw  Slides  on  Base 

Gravity  Type  Water  Supply  Structure  300  Feet 

Long  Moves  About  15  Feet  Downstream 

When  River  Rises 

While  the  water  is  still  too  high  for  a  veri- 
fication of  the  cause  of  the  accident,  it  is  prob- 
able that  the  failure  of  the  Canadian  Pacific 
Railway's  concrete  dam  at  Moose  Jaw,  which 
occurred  on  the  morning  of  April  24,  was  due 
to  the  sliding  of  the  structure  upon  its  founda- 
tion. The  dam  across  the  Moose  Jaw  River 
is  of  the  gravity  type,  about  300  ft.  long, 
divided  by  buttresses  into  eighteen  sections, 
nine  of  which  are  provided  with  stop  gates. 
The  downstream  face  had  no  concrete  apron 
but  was  protected  by  stone  riprap.  The  stop 
logs  were  all  removed  at  the  time  of  failure. 

It  is  believed  that  the  dam  did  not  break  but 
slid  forward  about  15  ft.  on  its  foundation,  due 
to  the  washing  away  of  the  riprap  protection. 
It  is  not  possible,  at  this  writing,  to  verify  this 
conclusion. 

According  to  old  residents  in  Moose  Jaw 
this  year's  spring  run-off  has  been  equaled 
only  once  during  the  past  thirty  years,  in  1905. 
In  both  years  of  high  water  the  low  lying  and 
built-up  portions  of  the  city  were  flooded  about 
2  ft.  deep. 

Moose  Jaw  is  the  general  divisional  head- 
quarters for  the  Canadian  Pacific  Railway's 
system  in  the  Province  of  Saskatchewan  and 
is  the  site  of  large  repair  shops.  The  railway 
company  is  partly  dependent  on  the  impound- 
ing reservoir  formed  by  the  Moose  Jaw  dam 
for  its  water  supply  for  operating  purposes. 


Pennsylvania    Railroad    Reorgan- 
izes Operating  Department 

The  operating  department  of  the  Pennsyl- 
vania Railroad  was  radically  reorganized,  and 
two  new  positions  created,  at  the  directors' 
meeting  in  Philadelphia,  April  26.  The  two 
new  offices  are  those  of  assistant  general  man- 
ager and  resident  assistant  in  New  York,  to 
the  vice-president  in  charge  of  operation. 

The  Baltimore  division  south  of  Wago,  in- 
cluding the  York  branch  and  the  York,  Han- 
over &  Frederick  Railroad  and  the  north  end 
of  Bay  View  yard,  comprise  a  new  Baltimore 
division  which  is  attached  to  the  Philadelphia, 
Baltimore  &  Washington  Railroad.  The  Balti- 
more division  north  of  Wago  has  been  attached 
to  the  Eastern  Pennsylvania  division.  Rock- 
ville,  Pa.,  is  the  southern  terminus  of  the  Cen- 
tral division.  The  Media  division  has  been 
consolidated  with  the  Maryland  division  of  the 
Philadelphia,  Baltimore  &  Washington. 


Students  at  Johns  Hopkins  University  Practice  Military  Engineering 


THIS  MILITARY  BRIDGE  WAS  ERECTED 
BY  28  STUDENTS  AT  JOHN  HOPKINS 
UNIVERSITY  IN  ABOUT  A  DAY'S  TIME. 
THE  PRINCIPAL  PART  OP  THE  WORK, 
CONSISTING  OF  LASHING  THE  BENTS 
TOGETHER,  WAS  DONE  IN  LESS  THAN  6 
HOURS.  COST  OF  CONSTRUCTION  WAS 
APPROXIMATELY     $70,     FOR     ROPE,     PLUS  • 


THE  LABOR  OF  CUTTING  THE  TIMBER. 
THE  SAWN  LUMBER  WAS  ON  HAND. 
THE  STRUCTURE  WAS  TAKEN  DOWN  IN 
TWO  HOURS.  THE  MILITARY  ENGI- 
NEERING PRACTICE  IS  THE  RESULT  OF  A 
SUGGESTION  BY  C.  J.  TILDEN,  PROFESSOR 
OF  CIVIL  ENGINEERING.  THE  DESIGN  IS 
THAT    USED    BY    THE    WAR    DEPARTMENT. 
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The  changes  made  May  1  include  the  fol- 
lowing: C.  S.  Krick,  formerly  acting  general 
superintendent  of  the  New  Jersey  division,  has 
been  appointed  general  superintendent.  Elisha 
Lee  has  been  promoted  from  the  position  of 
general  superintendent  of  the  Philadelphia, 
Baltimore  &  Washington  Railroad  to  assistant 
general  manager.  R.  V.  Massey,  formerly  su- 
perintendent of  the  Manhattan  division  has 
been  appointed  to  a  similar  position  on  the 
New  York  division,  formed  by  consolidating 
the  New  York  and  Manhattan  divisions.  F.  W. 
Smith  has  been  promoted  from  the  position  of 
division  engineer  of  the  New  York  division  to 
become  assistant  superintendent  of  that  divi- 
sion. J.  H.  Harris,  formerly  division  engineer 
of  the  Manhattan  division,  now  holds  a  similar 
position  on  the  New  York  division.  G.  R.  Sin- 
nickson  has  been  promoted  from  superintend- 
ent of  the  Schuylkill  division  to  a  similar  posi- 
tion on  the  Baltimore  division.  He  is  suc- 
ceeded by  J.  J.  Rhoads,  formerly  superintend- 
ent of  the  Media  division.  J.  H.  Gumbes, 
formerly  superintendent  of  the  Renovo  divi- 
sion, is  superintendent  of  the  Philadelphia 
Terminal  division. 


Nominate  Officers  for  Testing  Ma- 
terials Society 

Last  week  the  nominating  committee  of  the 
American  Society  for  Testing  Materials  an- 
nounced the  following  nominations  to  be  voted 
on  previous  to  the  coming  annual  meeting  to 
be  held  June  27 : 

For  president,  A.  A.  Stevenson;  for  vice- 
president,  S.  S.  Voorhees;  for  members  of 
executive  committee,  W.  H.  Bassett,  John 
Brunner,  G.  W.  Thompson  and  F.  E.  Tur- 
neaure. 

The  executive  committee  announces  that  the 
total  membership  on  April  20,  1916,  was  1963 
members,  a  net  increase  of  121  since  June  15, 
1915.  The  largest  net  gain  in  membership  for 
the  yearly  period  between  annual  meetings 
was  155,  reported  last  year,  but  during  that 
year  the  net  gain  from  the  date  of  the  annual 
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Athens  Bridge  Washed  Out  by  Underscoring  of  Intermediate  Pier 


AS  DESCRIBED  IN  THE  EDITORIAL  ON 
PAGE  534  OF  THE  ENGINEERING  RECORD 
OF  APRIL  22,  TWO  RECENTLY  COMFLETBD 
BRIDGE  SPANS  OVER  THE  SUSQUEHANNA 
RIVER,  AT  ATHENS,  PA.,  FAILED  DUE  TO 
FALSE  ECONOMY  IN  USING  OLD  TIMBER 
CRIB    PIERS   BUILT   IN    1840.      THE   CEN- 


TER SPAN  TURNED  COMPLETELY  OVER 
AND  CAN  BE  SEEN  ABOVE  WATER  IN  THE 
DISTANCE.  THE  NEAR  SPAN  (ATHENS 
END)  SETTLED  WITHOUT  SHOCK,  AS 
EVIDENCED  BY  THE  UNBROKEN  LIGHT 
GLOBES  IN  THE  FOREGROUND  OF  THE 
ILLUSTRATION 


meeting  of  1914  to  April  20,  1915,  was  only 
71  as  compared  with  121  this  year.  It  is  con- 
fidently anticipated  by  the  committee,  there- 
fore, that  the  total  membership  at  the  time  of 
the  approaching  annual  meeting  will  be  sub- 
stantially above  2000. 

As  announced  elsewhere  in  these  columns, 
the  annual  meeting  this  year  will  consume 
only  four  days,  the  Saturday  morning  session, 
customary  in  the  past,  being  eliminated. 


The  Best  of  Footings  None  too  Good  for  New  York  Subway 
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Seamy  rock  was 
found  in  excavating 
the  column  footings 
for  New  York  City's 
new  Lexington  Avenue 
subway  station  oppo- 
site the  Grand  Central 
Terminal.  As  these 
columns  are  on  private 
property  and  will  have 
to  support  a  heavy 
building,  the  engineers 
of  the  Public  Service 
Commission  had  all 
excavations  carried 
down  to  solid  rock  and 
well  cleaned  up  to 
make  sure  that  no 
stray  fissures  remained 
undetected.  The  clean- 
ing was  carried  out 
with  the  nicety,  so  it 
is  said,  of  manicure 
operations.  The  extra 
excavation  was  done 
under  Article  XII  of 
the  contract.  Robert 
A.  Shailer,  tunnel  en- 
gineer for  the  con- 
tractors, the  Rapid 
Transit  Subway  Con- 
struction Company,  on 
learning  one  morning 
that  the  extra  excava- 
tion would  hold  up  the 
work  of  concreting  the 
footings  for  another 
week.  Is  rumored  to 
have  consigned  Article 
XII  to  the  lower  re- 
gions with  some  heat. 
Less  than  an  hour  af- 
terward our  informant, 
who  had  been  down 
"in  the  bottom"  in  the 
meantime,  rushed  up 
to  the  office  with  a 
huge  chunk  of  sulphur 
crystals,  mined  from 
the  depths,  and  the 
greeting  "we're  almost 
there  with  Article  XII. 
Mr.  Shailer." 

The  cartoon  is  from 
the  pen  of  George  Per- 
riTi=.  Mr.  Shailer's  as- 
sistant. 


Engineers  Protest  Against  Engi- 
neer's Removal  from  Office 

The  removal  of  Leon  H.  Nishkian  from  his 
position  in  the  building  department  of  San 
Francisco  was  the  subject  of  discussion  at  a 
recent  meeting  of  the  San  Francisco  Associa- 
tion of  Members  of  the  American  Society  of 
Civil  Engineers.  Political  reasons  are  said 
to  have  been  the  cause  of  the  removal. 

The  following  resolution  was  adopted  at  a 
recent  meeting  of  the  association: 

"Resolved,  that  the  San  Francisco  Associa- 
tion of  Members  of  the  American  Society  of 
Civil  Engineers  expresses  its  confidence  in  the 
impartial,  trustworthy,  fearless  and  competent 
way  and  manner  in  which  Leon  H.  Nishkian 
has  conducted  the  work  in  his  oflice  as  struc- 
tural engineer  to  the  building  permit  depart- 
ment, and  our  regrets  as  to  the  removal  from 
his  position." 

Copies  were  sent  to  the  Mayor,  Civil  Service 
Commission,  and  various  publications. 


American  Society  for  Testing  Ma- 
terials Will  Meet  June  27 

The  nineteenth  annual  meeting  of  the  Amer- 
ican Society  for  Testing  Materials  will  be  held 
in  the  Hotel  Traymore,  at  Atlantic  City,  June 
27  to  30.  The  first  day  will  be  devoted  to  mis- 
cellaneous reports  and  papers  on  heat-treat- 
ment of  steel.  Reports  on  steel  and  iron,  and 
on  tests  and  testing  will  be  presented  the  sec- 
ond day,  while  the  last  two  days  will  be  de- 
voted to  reports  on  cement  and  concrete, 
ceramics  and  road  materials,  non-ferrous  met- 
als, cast-iron  and  miscellaneous  material. 


1700  Engineers  Apply  for  Admis- 
sion to  Military  Lectures 

Invitations  from  the  Engineers'  Society  of 
Western  Pennsylvania  to  engineers  to  attend 
a  series  of  military  engineering  lectures  at 
Pittsburgh,  brought  favorable  replies  from 
nearly  1700  technical  men.  The  first  lecture 
was  delivered  May  3  by  Lieut.-Col.  F.  R. 
Shunk.  The  next  meeting  will  be  held  May  10, 
in  Carnegie  Music  Hall,  at  which  Major  P.  S. 
Bond  will  discuss  military  reconnaissance, 
sketching  and  surveying,  and  military  demoli- 
tions. 
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Atlanta  Must  Pay  for  Its  Garbage 
Plant,  Court  Rules 

Upholding  the  claims  of  the  Destructor 
Company,  of  New  York,  Judge  W.  T.  Newman, 
in  the  federal  court  last  month,  settled  the 
long-standing  controversy  over  payment  for 
the  garbage  disposal  plant  at  Atlanta,  Ga., 
by  a  decision  calling  upon  the  city  to  pay  the 
company  $135,000  due  on  the  plant  and  other 
expenses  to  be  determined  at  a  later  date. 
The  court's  opinion  took  the  form  of  a  denial 
of  the  city's  bill  of  exceptions  to  the  report  of 
Frank  E.  Callaway,  the  special  master.  That 
report  upheld  the  company's  claims  in  prac- 
tically every  important  detail. 

In  closing  its  opinion,  the  court  said: 

"I  may  add  to  all  that  has  been  said  that 
the  manner  in  which  the  plant  has  destroyed 
the  refuse  of  the  city  during  the  past  one  and 
a  quarter  years  seems  to  show  clearly  that  the 
city  must  necessarily  take  it  and  pay  for  it, 
the  only  real  question  being  what  it  should 
pay  for  the  extra  cost  of  operation  from  the 
time  stated. 

"The  trifling  amount  of  refuse  not  com- 
pletely destroyed,  as  has  been  discussed,  is 
not  suflScient  to  justify  any  serious  objection 
to  the  working  of  the  plant,  and  the  steam 
product  being  satisfactory,  although  not  used 
at  all  now,  there  is  nothing  left  as  to  which 
there  ought  to  be  any  reasonable  discussion. 
As  soon  as  the  amount  the  company  is  entitled 
to  recover,  if  anything,  for  the  excess  cost 
of  running  the  plant  and  for  usual  and  or- 
dinary repairs,  as  indicated  herein,  is  deter- 
mined, a  decree  may  be  entered  in  accordance 
with  it." 


Engineering  Society  Activities 


Heavy  Storm  Does  $125,000  Dam- 
age at  Louisville 

A  sudden  rain  and  hail  storm  in  the  center 
of  Louisville,  Ky.,  April  20,  caused  damage 
to  buildings  amounting  to  nearly  $125,000. 
The  first  indication  of  danger  was  a  black 
funnel-shaped  cloud  which  swooped  down,  ran 
only  a  few  blocks  and  then  lifted. 

The  J.  B.  Wathen  distilling  buildings  were 
unroofed  and  a  large  smokestack  blown  down, 
resulting  in  about  $50,000  damage.  The  loss 
at  the  Glencoe  distillery  amounted  to  $30,000, 
and  at  the  Sunny  Brook  plant  two  large  stacks 
were  destroyed,  damage  amounting  to  $25,000. 


National  Fire  Protection  Associa- 
tion Will  Meet  May  9 

The  twentieth  annual  meeting  of  the  Na- 
tional Fire  Protection  Association  will  be  held 
May  9-11,  in  the  Insurance  Exchange  Build- 
ing, Chicago.  Reports  will  be  presented  on 
automatic  sprinklers,  standardization  of  pipe 
and  pipe  fitting:s,  automobile  fire  apparatus, 
protection  of  openings  in  walls  and  partitions, 
standpipe  systems,  fire  pumps  and  hose,  fire- 
resistive  construction,  uses  of  wood  in  building 
construction  and  explosives  and  combustibles. 


The  Canadian  Society  of  Civil  Engineers 
heard  George  H.  Montgomery  give  a  lecture 
on  "The  Law  and  the  Engineer,"  April  27,  at 
Montreal. 

The  American  Association  of  Engineers  will 
hold  its  first  annual  convention  May  9  and  10 
in  the  rooms  of  the  Western  Society  of  En- 
gineers at  Chicago. 

The  Western  Society  of  Engineers  will  hear 
Gaylord  Cummin,  city  manager  of  Jackson, 
Mich.,  talk  on  "Opportunities  for  Engineers  in 
City  Management"  May  15. 

The  American  Society  of  Civil  Engineers, 
at  a  meeting  May  3,  enjoyed  a  paper  by  H.  H. 
Wolff,  entitled  "Design  of  a  Drift  Barrier 
Across  White  River,  Near  Auburn,  Wash." 

The  Oregon  Society  of  Engineers  heard  Dr. 
W.  J.  Kerr,  president  of  the  Oregon  Agricul- 
tural College,  discuss  the  engineering  work  of 
the  college  and  its  relation  to  that  work  of  the 
state,  at  the  April  28  meeting,  in  Portland. 

The  Seattle  Association  of  Members  of  the 
American  Society  of  Civil  Engineers,  at  a 
recent  meeting  in  that  city,  voted  favorably 
on  the  affiliation  of  the  society  with  the  United 
Engineering  Society  as  an  additional  founder 
society. 

The  Illinois  Section  of  Members  of  the 
American  Society  of  Civil  Engineers  discussed 
the  change  of  headquarters  of  the  society  at 
the  April  24  meeting.  The  majority  of  those 
who  spoke,  including  Onward  Bates,  president 
of  the  section,  favored  the  move  to  Thirty- 
ninth  Street. 

The  Utah  Society  of  Engineers  at  the  annual 
election  and  banquet  held  April  19  at  the  Hotel 
Utah,  in  Salt  Lake  City,  elected  Guy  Sterling, 
civil  and  mining  engineer  of  that  city,  presi- 
dent of  the  society.  C.  J.  Ullrich,  assistant 
state  engineer,  was  elected  first  vice-president; 
W.  A.  Wilson,  second  vice-president;  L.  H. 
Krebs,  treasurer;  Hugh  C.  Lewis,  secretary, 
and  R.  B.  Ketchum,  member  of  the  executive 
committee. 


Nine  Counties  Represented  in 
Flood  Control  Association 

Nine  counties  were  represented  in  the  South- 
ern Counties  Flood  Control  Association  re- 
cently organized  in  Los  Angeles  for  the  pur- 
pose of  inaugnirating  a  campaign  to  meet  flood 
control  needs  in  that  district.  The  association 
adopted  a  resolution  urging  an  appropriation 
by  Congrress,  at  this  session,  "in  as  large 
amounts  as  those  recommended  by  the  Secre- 
taries of  Agriculture,  Interior,  Commerce  and 
War,  for  immediate  use  in  flood  control  in 
Southern  California  and  the  Colorado  River." 


What  Engineers  and 
Contractors  Are  Doing 


$200,000  Fire  in  Raleigh 

Fire  in  the  business  section  of  Raleigh, 
N.  C,  May  2,  destroyed  seven  buildingfs,  with 
an  estimated  loss  of  $200,000. 


Theodore  Speiden,  Jr.,  formerly 
superintendent  of  the  Nashville  and  Chatta- 
nooga divisions  of  the  Nashville,  Chattanooga 
&  St.  Louis  Railway,  has  been  promoted  to 
the  position  of  assistant  general  manager, 
with  headquarters  at  Nashville. 

Clyde  Potts,  consulting  engineer,  of 
New  York  City,  has  been  retained  to  desig:n 
a  sewage-disposal  works  for  the  city  of 
Oneonta,  N.  Y.  Frank  M.  Gurney  is  city  en- 
gineer. 

Herbert  C.  Keith,  consulting  engi- 
neer, of  New  York  City,  has  removed  his 
ofiice  to  154  Nassau  Street. 

Arthur  M.  Field,  formerly  in  the  con- 
sulting engineering  business  in  Rochester, 
N.  Y.,  has  been  appointed  city  manager  of 
Winchester,  Va. 

Francis  T.  Crowe,  who  has  been  em- 
ployed on  drainage  work  on  the  Boise  project 
of  the  U.  S.  Reclamation  Service  during  the 
winter,  has  returned  to  Jackson  Lake,  Wyo. 
to  work  on  the  enlargement  of  the  dam  there. 

James  H.  Graham,  Jr.,  was  recently 
appointed  to  the  position  of  state  building 
inspector  for  the  Pennsylvania  department  of 
labor  and  industry,  with  headquarters  at  Har- 
risburg.  Pa.  He  was  formerly  connected  with 
the  firm  of  Chester  &  Fleming,  consulting 
engineers,  of  Pittsburgh,  where  he  was  en- 
gaged  in   valuation   of   public   utilities. 


William  F.  Cocke  has  been  appointed 
road  commissioner  for  the  state  of  Florida. 

W.  A.  M  C  T  I G  H  E,  formerly  assistant  city 
engineer  of  Memphis,  Tenn.,  has  become  a 
member  of  the  engineering  firm  of  Baum  & 
Haynes,  of  Texarkana,  Ark.-Tex.  The  new  firm 
will  be  known  as  Baum,  Haynes  &  McTighe. 

Thomas  S.  McAllister,  formerly 
recorder  in  the  valuation  department  of  the 
Boston  &  Albany  Railroad,  has  resigned  from 
that  position  to  accept  an  appointment  as  as- 
sistant in  the  chief  engineer's  office  of  the 
Rutland  Railroad,  at  Rutland,  Vt. 

J.  M.  L  E  G  R  A  N  D,  formerly  assistant  engi- 
neer for  the  United  Verde  Copper  Company,  of 
Clarkdale,  Ariz.,  has  become  associated  with 
the  engineering  department  of  the  Canadian 
Copper  Company  at  Copper  Cliff,  Ontario. 

William  J.  Gilbert  has  been  pro- 
moted from  the  position  of  transitman  for 
the  Pennsylvania  Railroad  to  that  of  assistant 
.supervisor  at  East  Greensburg,  Pa. 

William  N.  Hall,  in  the  employ  of 
the  U.  S.  Drainage  Service,  has  been  trans- 
ferred from  Salt  Lake  City  to  Chillicothe,  Mo. 

Elisha  Lee,  formerly  general  super- 
intendent of  the  Philadelphia,  Baltimore  & 
Washington  Railroad,  has  been  promoted  to 
the  newly  created  position  of  assistant  gen- 
eral manager  of  the  Pennsylvania  Railroad. 
Mr.  Lee  was  born  at  Chicago  in  1870.  He  was 
graduated  from  the  Massachusetts  Institute  of 
Technology  in  1892  and  later  in  that  year 
joined  the  office  of  the  assistant  engineer  of 
the  Tyrone  division  of  the  Pennsylvania  Rail- 
load.  He  was  promoted  to  the  position  of 
assistant  supervisor  in  1899  and  in  1901  was 
made  supervisor.  1903  found  him  in  the  posi- 
tion of  division  engineer  and  three  years 
later  he  was  appointed  engineer  of  the  Phila- 
delphia Terminal  division.  Mr.  Lee  was  made 
principal  assistant  engineer  of  the  Philadel- 
phia, Baltimore  &  Washington  Railroad  in 
April,  1907,  and,  two  years  later,  was  pro- 
moted to  the  position  of  superintendent  of  the 
New  York,  Philadelphia  &  Norfolk  Railroad. 
In  1911  he  was  made  assistant  to  the  general 
manager  of  the  Pennsylvania  and  later  was 
appointed  general  superintendent  of  the  Phila- 
delphia, Baltimore  &  Washington. 

C.  S.  K  R I  c  K  has  been  advanced  from  the 
position  of  acting  general  superintendent  of 
(he  New  Jersey  division  of  the  Pennsylvania 
Railroad  to  that  of  general  superintendent  of 
Ihat  division.  Mr.  Krick  was  graduated  from 
Lafayette  College  in  1887  and  immediately  en- 
tered the  engineering  department  of  the  Penn- 
sylvania. His  recent  promotion  comes  after 
29   years'  continuous   service   with   that  road. 

R.  V.  M  A  s  S  E  Y,  formerly  superintendent 
of  the  Manhattan  division  of  the  Pennsylvania 
Railroad,  has  been  appointed  superintendent 
of  the  New  York  division,  formed  by  a  con- 
solidation of  the  Manhattan  and  New  York 
divisions.  Mr.  Massey  was  graduated  from 
Sheffield  Scientific  School  in  1892,  after  which 
he  entered  the  construction  department  of  the 
Pennsylvania.  He  has  been  in  the  employ  of 
that  road  since  graduation. 

F.  W.  S  m  I  t  H,  J  R.,  until  recently  division 
en^neer  of  the  New  York  division  of  the 
Pennsylvania  Railroad,  was  appointed  as- 
sistant superintendent  of  that  division.  May  1. 

J.  H.  Harris  has  been  appointed  division 
engineer  of  the  New  York  division  of  the  Penn- 
sylvania Railroad,  the  duties  of  which  office 
combine  those  of  the  division  engineer  of  the 
old  New  York  division  and  those  of  the  engi- 
neer of  the  Manhattan  division,  which  latter 
office  was  formerly  held  by  Mr.  Harris.  He 
entered  the  engineering  department  of  the 
Norfolk  &  Western  Railway  and  later  went  to 
the  Pennsylvania  in  1894.  He  has  been  with 
that  road  ever  since,  rising  to  the  position  of 
engineer  of  the  Delaware  division  in  1909, 
after  .which  his  promotion  to  engineer  of  the 
Manhattan   division   followed  shortly. 
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Fred  Kellam  has  recently  become  con- 
nected with  the  Cadillac  Engineering  Com- 
pany, of  Cadillac,  Mich. 

J.  E.  Morel  AND,  formerly  resident  en- 
gineer for  G.  B.  Howard  &  Company,  engi- 
neers, of  Nashville,  has  been  appointed  county 
engineer  for  Marion  County,  Tenn.,  where  it 
is  expected  that  $100,000  will  be  expended 
for  road  building. 

J.  J.  R  H  0  A  D  E  S,  formerly  superintendent 
of  the  Media  division,  has  been  appointed  to 
a  similar  position  on  the  Schuylkill  division 
of  the  Pennsylvania  Railroad.  He  has  been 
in  the  employ  of  that  road  since  1889,  during 
which  he  has  been  successively  supervisor, 
assistant  engineer  and  division  engineer.  He 
was  appointed  superintendent  of  the  central 
division  in  1913. 

J.  H.  G  u  M  B  E  s,  superintendent  of  the 
Renovo  division  of  the  Pennsylvania  Railroad 
since  1913,  has  been  made  superintendent  of 
the  Philadelphia  Terminal  division  of  that 
road.  Mr.  Gurabes  was  graduated  from  the 
University  of  Pennsylvania  in  1888  and  imme- 
diately thereafter  entered  the  employ  of  the 
Pennsylvania.  He  rose  to  the  position  of  as- 
sistant superintendent  of  the  Pittsburgh  divi- 
sion in  1911. 

G.  R.  SiNNiCKSON  has  been  trans- 
ferred from  the  position  of  superintendent  of 
the  Schuylkill  division  of  the  Pennsylvania 
Railroad  to  fill  a  similar  office  on  the  Balti- 
more division.  Mr.  Sinnickson  has  been  in 
that  road's  employ  since  his  graduation  from 
Princeton  University  in  1897. 

R.  M.  Patterson  has  been  advanced 
from  the  position  of  superintendent  of  freight 
transportation  of  the  Pennsylvania  Railroad 
to  that  of  special  agent  in  the  general  man- 
ager's department.  Mr.  Patterson  was  edu- 
cated at  the  University  of  Pennsylvania  and 
entered  the  engineering  department  of  the 
Northern  Pacific  Railroad  in  1870.  Three 
years  later  he  became  connected  with  the  Penn- 
sylvania as  assistant  engineer.  He  engaged 
in  private  business  from  1878  until  his  return 
to  railroad  work  in  1882  as  division  superin- 
tendent of  the  Buffalo,  New  York  &  Philadel- 
phia Railroad.  He  returned  to  the  Pennsyl- 
vania in  1885,  where  his  work  in  the  trans- 
portation department  brought  him  promotion 
to  his  new  position. 

William  H.  Cushman,  hydraulic 
engineer,  of  Syracuse,  N.  Y.,  has  become  chief 
engineer  of  the  Hydraulic  Construction  Com- 
pany of  Watertown,  N.  Y.  Mr.  Cushman  has 
been  engaged  in  engineering  work  since  1886, 
when  he  began  as  helper  on  a  hydrographic 
survey  of  Duxbury  Harbor,  Mass.  He  steadily 
worked  his  way  up  and  in  1892  supervised  the 
construction  of  a  gravity  waterworks  systems 
for  Lancaster,  N.  H.  Later  he  built  a  3,000,- 
000-gal.  reservoir  for  that  city.  He  was  also 
district  superintendent  in  the  street  cleaning 
department  of  New  York  City  from  1895  to 
1896,  during  which  time  he  prepared  a  report 
which  led  to  the  construction  of  the  Barren 
Island  reduction  plant.  Mr.  Cushman  has 
been  actively  engaged  in  hydraulic  engineering 
work  and  included  in  his  achievements  are 
such  works  as  a  $5,000,000  canal  and  power 
plant  at  Massena,  N.  Y.,  and  the  design  and 
construction  of  a  $1,300,000  dam  and  power 
house  at  Morgan  Falls,  Ga.  He  also  has  been 
connected  with  the  New  York  State  Barge 
Canal  as  resident  engineer  at  Oswego,  and  was 
chief  engineer  for  the  Juniata  Hydro-Electric 
Company. 

David  R.  Shearer,  consulting  engi- 
neer, of  Knoxville,  Tenn.,  is  making  prelim- 
inary investigations  for  the  development  of 
a  600-hp.  hydroelectric  plant  for  the  Whiting 
Lumber  Company,  at  Boone,  N.  C. 

Howard  R.  Perrin  has  been  trans- 
ferred from  the  Aberthaw  Construction  Com- 
pany's work  at  New  Haven,  Conn.,  to  a  big 
construction  job  undertaken  by  that  concern 
at  Buffalo,  N.  Y.  Mr.  Perrin's  title  will  be 
efficiency  engineer. 


J.  Ellingston  has  been  promoted  from 
the  position  of  city  engineer  to  that  of  city 
manager  of   Sherman,   Tex. 

H.  G.  Shirley,  chief  engineer,  Mary- 
land State  Road  Commission,  Arthur  H. 
Blanchard,  consulting  engineer,  of  New 
York  City,  and  G.  W.  T  I  L  L  s  O  N,  consulting 
engineer,  Brooklyn,  recently  submitted  a  report 
on  the  administration,  construction  and  main- 
tenance of  highways  under  the  jurisdiction  of 
the  Levy  Court  of  New  Castle  county,  Del. 

Charles  H.  Hughes,  naval  architect 
and  engineer,  of  New  York  City,  has  removed 
his  office  to  27  William  Street. 

H.  K.  Morgans  has  resigned  from  his 
position  as  designing  engineer  for  the  state 
engineer  of  New  Mexico,  to  become  superin- 
tendent of  construction  for  F.  P.  Davey, 
builder  and  contractor,  of  Detroit. 

E.  H.  Welles,  formerly  with  the  New 
York  highway  department,  has  become  a  mem- 
ber of  the  firm  of  Sherman,  Welsh  &  Welles, 
general  contractors,  of  Lakeville,  Conn. 

H.  S.  Bell  has  been  promoted  to  the  posi- 
tion of  chief  engineer  of  the  new  plant  of  the 
Vacuum  Oil  Company,  at  Paulsboro,  N.  J. 

Charles  S.  Grace  has  resigned  from 
his  position  as  junior  resident  engineer  for  the 
California  highway  commission  to  become  con- 
nected with  the  Los  Angeles  Flood  Control 
District  as  junior  engineer.  The  plan  to  be 
prepared  is  said  to  involve  an  expenditure  of 
$3,600,000. 

James  H.  Van  Wagenen,  for  sev- 
eral years  in  charge  of  field  parties  engaged 
on  the  survey  of  the  boundary  line  between  the 
United  States  and  Canada,  has  been  appointed 
engineer  for  the  International  Boundary  Com- 
missions, in  charge  of  the  direction  of  all  field 
and  office  work  of  the  United  States  section 
of  the  commissions.  Beginning  May  15,  work 
will  be  conducted  in  Maine,  New  Hampshire 
and  Minnesota.  It  is  estimated  that  the  cost 
of  this  year's  surveys  will  be  about  $110,000. 
Mr.  Van  Wagenen  was  graduated  from  the 
University  of  Missouri  in  1908.  Previous  to 
his  engagement  with  the  boundary  commissions 
he  was  with  the  U.  S.  Geological  Survey  on 
topographic  surveys  in  North  Dakota,  and 
later  was  an  assistant  engineer  with  the  Illi- 
nois Highway  Commission. 

J.  R.  WiLBANKS  has  been  appointed 
chief  engineer  for  the  Ferrocarril  Samana  y 
Santiago,  with  headquarters  at  Sanchez, 
Santo  Domingo. 

C.  C.  Cunningham,  of  the  Chicago, 
Rock  Island  &  Pacific  Railway,  has  been  ap- 
pointed roadmaster,  with  headquarters  at  Lib- 
eral, Kan. 

J.  W.  Lee,  J  R.,  publicity  agent  of  the 
Pennsylvania  Railroad  at  Philadelphia,  has 
resigned,  effective  May  15,  to  become  asso- 
ciated in  business  with  Ivy  L.  Lee.  George 
B.  Harley,  assistant  in  his  office,  will  succeed 
him. 

J.  Allen  Warren,  engineer  with  the 
public  road  office  at  Washington,  D.  C,  re- 
cently visited  Sacramento,  Cal.,  to  advise  in 
a  consulting  capacity  with  the  Sacramento 
county  highway  commission  relative  to  the 
report  of  roads  proposed  to  be  constructed 
under  a  bond  issue. 

Robert  Goodwin,  city  engineer  of 
Hayward,  Cal.,  since  1878,  tendered  his  resig- 
nation to  the  city  trustees  April  20.  His  suc- 
cessor has  not  as  yet  been  named. 

Jacob  S.  Langthorn,  formerly  divi- 
sion engineer  for  the  board  of  water  supply  of 
New  York  City,  was  appointed  deputy  water 
commissioner  of  the  Borough  of  Brooklyn, 
April  28.  Mr.  Langthorn  has  been  in  the  em- 
ploy of  the  city  for  several  years,  and  was  in 
charge  of  a  section  of  the  Ashokan  dam.  He 
was  also  associated  with  the  engineering  de- 
partment of  the  Brooklyn,  Queens  County  & 
Suburban   Railroad. 


J.  M.  E  s  T  E  P,  formerly  employed  in  the 
department  of  public  works  of  Cleveland,  has 
resigned  to  engage  in  the  practice  of  con- 
sulting engineering.  He  has  opened  offices  in 
the  Marshall  Building  in  that  city.  Mr. 
Estep  was  connected  with  the  city  engineering 
department  from  1889  until  his  recent  resigna- 
tion, at  which  time  he  was  assistant  chief 
engineer.  He  was  graduated  from  Rensselaer 
Polytechnic  Institute  in  1889.  In  1894  he  went 
to  South  America  to  investigate  the  possibili- 
ties of  a  proposed  electric  railway  and  water 
power  development.  Mr.  Estep  had  charge 
of  the  expenditure  of  nearly  $1,000,000  a  year 
for  sewer  work  for  Cleveland  at  the  time 
of  his  resignation. 

R.  A.  Burns,  civil  engineer  and  surveyor, 
recently  opened  an  office  at  825  Ninth  Avenue, 
Lewiston,  Idaho.  Mr.  Burns  has  had  wide  ex- 
perience in  the  Northwest  in  railroad,  irriga- 
tion and  wagon  road  work.  Previous  to  com- 
ing to  Lewiston,  he  was  chief  engineer  for 
the  Great  Northern  Railway  Company's  coal 
mines,  near  Great  Falls,  Mont. 

Allan  Purvis,  formerly  superintendent 
of  the  Ontario  division  of  the  Canadian  Pacific 
Railway,  with  headquarters  at  London,  has 
just  been  appointed  general  superintendent  of 
the  Eastern  division,  with  headquarters  at 
Montreal.  Mr.  Purvis  was  previously  general 
manager  of  the  Vancouver  Electric  Lines,  with 
headquarters  at  Vancouver,  B.  C.  He  goes  to 
Montreal  to  take  the  place  of  A.  E.  Stevens, 
who  has  been  transferred  to  Moosejaw. 

Thomas  Collins,  formerly  superin- 
tendent of  the  Canadian  Pacific  Railway  Ter- 
minals at  Toronto,  has  been  transferred  to 
London,  on  the   Ontario  division. 

Frank  Boney  was  elected  street  com- 
missioner of  Punxsutawney,  Pa.,  at  a  special 
meeting  of  the  borough  council  April  24. 

Frank  H.  Zouck,  assistant  chairman 
of  the  Maryland  roads  commission,  has  been 
appointed  chairman  of  that  commission,  ef- 
fective May  1. 

E.  V.  R  I  N  E  h  A  R  T,  engineer  in  charge  of 
the  construction  and  maintenance  division  of 
the  water  department  of  Baltimore,  Md.,  has 
resigned. 

E.  A.  Fretz,  who  has  been  structural 
designer  for  the  engineering  department  of 
Houston,  Tex.,  for  the  past  two  years,  has 
resigned  to  become  engineer  for  Horton  & 
Horton,  general  contractors,  of  that  city. 


Obituary  Notes 


J.  W.  Eddy,  who  was  active  in  the  con- 
struction of  the  Angel's  Flight  Inclined  Rail- 
way, in  Los  Angeles,  died  at  Eagle  Rock,  Cal., 
recently. 

Thomas  J.  Keane,  superintendent  of 
asphaltic  construction  in  the  Pennsylvania 
highway  department  and  assistant  in  that  de- 
partment's testing  laboratory,  died  at  Harris- 
burg,  Pa.,  April  25.  He  had  been  connected 
with  the  department  since  July,  1912. 

Frank  E.  Skagerlind,  an  inspector 
in  the  engineering  department  of  the  city  of 
Seattle,  was  instantly  killed  under  the  wheels 
of  a  Seattle,  Renton  &  Southern  street  car, 
April  24.  He  had  been  in  the  employ  of  the 
engineering  department  since  January,  1912, 
and  was  55  years  old. 

Colin  McLean,  a  well-known  con- 
tractor of  Baltimore,  died  at  his  home  in  that 
city  on  April  29,  at  the  age  of  72.  He  was  a 
native  of  Nova  Scotia  arid  head  of  the  McLean 
Contracting  Company. 

Col.  John  Waters,  contractor  ar;d 
builder,  who  is  said  to  have  been  instrumental 
in  securing  electric  power  for  Baltimore,  Md., 
died  April  26  at  his  home  in  that  city,  at  the 
age  of  75. 
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Electric  Hoist  Run  Continuously 

Drives  Piles  with  Drop 

Hammer 

The  electric  hoist  shown  in  the  accompany- 
ing photograph  has  been  used  to  drive  piles 
with  a  drop  hammer  with  satisfactory  results, 
according  to  Arthur  Looff,  of  Santa  Monica, 
Cal.  Mr.  Looff  had  to  drive  a  large  number  of 
piles  for  an  amusement  pier  in  a  residential 
section  where  smoke  and  noise  were  highly  ob- 
jectionable.    An  electric  hoist  equipped  with  a 


ELECTRIC   HOIST  ON    PILE  DRIVER 

30-hp.  Westinghouse  three-phase  motor,  using 
current  at  440  volts,  was  therefore  tried.  At 
first  the  rope  speed  was  too  slow,  but  with  the 
substitution  of  new  gearing  it  was  possible  to 
lift  the  hammer  at  a  speed  of  200  ft.  per 
minute.    A  drop  of  40  ft.  was  used. 

While  the  driver  is  in  operation  the  motor  is 
kept  running  constantly,  the  friction  being 
thrown  in  and  out  to  raise  or  release  the  ham- 
mer. Running  the  motor  without  load  is  de- 
clared to  use  only  a  trifling  amount  of  current. 


New  Bucket  Is  Said  to  Be  Very 
Rapid  Digger 

A  new  clamshell  bucket  placed  on  the  mar- 
ket by  the  Ruddock  Bucket  Company,  of  Cleve- 
land, Ohio,  is  said  to  be  a  remarkably  good 
digger  due  to  the  auxiliary  arm  which  causes 
both  carbon  steel  lips  to  travel  at  the  same 
speed,  resulting  in  cutting  by  both  edges  of 
the  bucket. 

The  steel  sheaves  are  of  extra  large  diam- 
eter and  bronze  bushed,  the  pins  are  hammered 


steel  and  the  scoops  are  said  to  be  constructed 
to  obtain  rigidity.  Every  casting  in  the  Rud- 
dock is  guaranteed  against  defects  in  work- 
manship and  material  for  one  year. 

The  officers  and  directors  of  the  recently 
incorporated  Ruddock  Bucket  Company  are: 
President,  Wm.  Ruddock;  vice-president,  C.  E. 
Forsyth  and  E.  F.  Simon,  Christ  Koblitzer  and 
William  Olenburg. 


New  Concrete  Bucket  Is  Dumped 
by  Hoist  Runner 

The  principle  of  the  double-line  under-water 
concrete  bucket  has  been  applied  to  the  new 
concrete  bucket  being  manufactured  by  the 
Union  Iron  Works  to  put  the  dumping  oper- 
ation in  direct  control  of  the  hoisting  engineer. 
The  operation  of  this  type  of  bucket  will  be 
familiar  to  many  contractors  who  have  placed 
concrete  under  water,  but  the  advantages  of 
using  the  same  bucket  for  open-air  work  are 
just  being  appreciated.  Among  those  claimed 
for  this  bucket  are  much  quicker  dumping,  the 
elimination  of  the  men  usually  necessary  on 
top  of  the  form  to  turn  and  dump  the  bucket. 


P  0  W  E  R-C  0  N- 
TROLLED  PUMP- 
ING ALLOWS 
HANDLING  OF 
4-YARD  BATCH- 
ES OF  C  0  N- 
CRETE 


and  the  possibility  of  handling  concrete  in 
4-yd.  batches  and  controlling  the  dumping,  to 
prevent  sudden  strain  on  the  forms,  as  readily 
as  this  can  be  done  by  hand  with  a  %-yd. 
bucket.  The  type  of  bucket  adapts  itself  to 
simple  mechanical  design.  It  has  no  springs, 
catches  or  locks,  and  there  are  no  castings 
used  in  its  construction.  The  bucket,  on  ac- 
count of  its  controlled  dump  feature,  may  be 
used  to  load  dirt  into  wagons  without  the  use 
of  dumping  boards.  It  may  be  rigged  by  using 
a  counterweight  drum  for  the  trip  line,  or  by 
tripping  the  bucket  with  a  line  handled  by  a 
man  on  the  bull  wheel  of  the  derrick. 

This  bucket,  manufactured  under  the  name 
"Unionlock,"  is  furnished  in  Vz,  %,  1,  1%,  2,  3 
and  4  cu.  yd.  sizes. 


Business  Notes 


BOTH    LIPS   OF    THIS    BUCKET    CUT   AT   THE   SAME 
SPEED 


The  Piatt  Iron  Works  of  Dayton,  Ohio,  has 
removed  its  Chicago  office  to  the  Monadnock 
Block. 

Rensselaer  Valve  Company  of  Troy,  N.  Y., 
has  removed  its  New  York  office  to  50  Church 
Street. 

The  Foundation  Company  of  Pittsburgh  has 
removed  its  district  branch  from  Wheeling  to 
Pittsburgh. 


MacArthur  Concrete  Pile  &  Foundation 
Company  of  New  York  City  has  removed  its 
offices  to  120  Broadway. 

The  Universal  Concrete  Products  Company 

of  Chicago  has  removed  its  offices  to  the  Conti- 
nental &  Commercial  Bank  Building. 

The  Independent  Pneumatic  Tool  Company's 
Atlanta  (Ga.)  branch  was  moved  recently  to 
the  Jefferson  County  Bank  Building,  Birming- 
ham, Ala. 

R.  T.  Stull,  ceramic  engineer  of  the  Dunn 
Wire-Cut  Lug  Brick  Company  of  Conneaut, 
Ohio,  was  elected  an  honorary  member  of  the 
Paving  Brick  Institute  at  the  recent  meeting 
at  Portsmouth,  Ohio. 

A.  L.  Feenaughty,  who  recently  resigned 
from  his  position  as  sales  manager  for  the 
Whalen  Form  Company  of  Syracuse,  N.  Y.,  is 
located  in  Denver,  Col.,  where  he  is  recuperat- 
ing from  an  operation.  Mr.  Feenaughty  is  at 
present  selling  the  Edwards  road  graders  and 
drags. 

The  George  Oldham  &  Son  Company  of 
Philadelphia  recently  purchased  a  complete 
equipment  for  a  new  power  installation.  In 
addition,  the  upper  floor  of  this  company's 
present  building  is  being  utilized  and  a  new 
equipment  installed.  This  will  greatly  increase 
the  capacity  of  the  plant. 

The  Indiana  Paving  Brick  &  Block  Company 
of  Brazil,  Ind.,  is  the  latest  addition  to  the 
family  of  licensees  of  the  Dunn  Wire-Cut  Lug 
Brick  Company.  This  company  has  not  pur- 
chased the  Brazil  company's  plant,  as  was 
stated  last  week;  it  has  merely  granted  them 
a  license  to  make  Dunn  wire-cut  lug  brick. 


Trade  Publications 

Pittsburgh-Des      Moines     Steel      Company, 

Pittsburgh,  Pa.,  booklet,  16  pages,  illustrated. 
Brief  discussion  on  railway  service  tanks  set- 
ting forth  advantages  of  standardization,  uni- 
formity of  design  and  permanence  of  con- 
struction. 

National  Tube  Company,  Pittsburgh,  Pa., 
"National"  Bulletin  26,  11  x  8%  in.,  52  pages, 
illustrated.  Presents  advantages  of  autogen- 
ous welding  of  pipe  and  describes  methods  em- 
ployed. Contains  several  engineering  tables 
and  a  cross  index. 

The  Goulds  Manufacturing  Company,  Seneca 
Falls,  N.  Y.,  bulletin  120,  10  x  7%  in.,  20  pages, 
illustrated.  First  of  this  company's  bulletins 
on  their  multi-stage  centrifugal  pumps,  describ- 
ing various  sizes  and  adaptations  of  each.  Also 
contains  several  cross-sections,  and  charts  and 
diagrams. 

Raymond  Brothers  Impact  Pulverizer  Com- 
pany, Chicago,  catalog  12,  64  pages,  illustrated. 
Describes  grinding,  pulverizing  and  air  separat- 
ing machinery  for  any  material  to  be  reduced 
to  powdered  form.  Contains  drawings  of  model 
installations  and  partial  list  of  materials  han- 
dled by  the  Raymond  system.     Indexed. 

Stark  Rolling  Mill  Company,  Canton,  Ohio. 
Booklet  5%  x  8%  in.,  98  pages,  illustrated. 
Compiled  in  two  sections,  the  first  of  which 
contains  a  treatise  on  the  civilization  of  Ferris 
sheet  metal,  and  the  second,  descriptions,  re- 
ports and  tables  on  comparative  service  tests 
of  Toncan  metal  and  a  few  typical  installations. 
The  treatise  is  an  interestingly  written  brief 
history  of  iron  and  its  fabrication,  and  the 
problem  of  corrosion. 

Deming  Company,  Salem,  Ohio,  catalog  25, 
6%  X  91/4  in.;  358  pages,  cloth  bound.  Illus- 
trated descriptions  of  Deming  hand  and  power 
pumps.  The  entire  book,  from  arrangement 
of  the  pages,  well  selected  illustrations  and 
fine  quality  of  paper,  to  the  substantial  cover, 
is  worthy  of  commendation  and  shows  an 
effort  on  the  part  of  the  manufacturer  to 
present  his  products  so  that  the  customer  will 
have  little  trouble  in  selecting  the  equipment 
he  needs.  In  the  back  of  the  book  are  con- 
venient technical  tables,  a  good  index  and  sev- 
eral protographs  of  Deming  installations. 
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Check  Dams 

MR.  OLMSTED'S  article,  on  page  636 
of  this  issue,  recounts  observations  on 
a  combination  flood-control  and  water-con- 
servation scheme  being  tried  out  in  the 
mountains  near  Los  Angeles.  Check  dams 
are  not  new  in  engineering  practice,  though 
they  have  not,  so  far  as  is  known,  been 
applied  heretofore  in  the  United  States. 
In  central  Europe — Switzerland  and  Aus- 
tria— their  merits  have  long  been  known. 
Two  objects  are  aimed  at  in  their  con- 
struction— the  impeding  of  the  flow,  thus 
cutting  down  erosion,  and  the  forcing  of 
flood  waters  into  underground  storage  so 
that  they  will  become  available  in  the  dry 
season.  So  far,  observations  on  the  sys- 
tem of  check  dams  near  Los  Angeles  have 
been  most  encouraging.  Should  records  of 
future  years  substantiate  present  promise 
they  may  take  a  very  important  position  in 
the  water-conservation  and  flood-protection 
practice  in  those  parts  of  our  country  where 
mountain  slopes  are  steep  and  reservoir 
sites  not  available. 

Trainmen's  Demands 

IT  HAS  BEEN  repeatedly  pointed  out 
that  since  the  Interstate  Commerce  Com- 
mission controls  the  income  of  railroads  it 
should  have  something  to  say  about  the 
outgo.  The  thought  is  particularly  perti- 
nent at  the  present  time  when  the  train- 
men are  making  demands  for  a  25-per  cent 
wage  increase.  If  granted,  these  demands 
would  add  about  $330,000,000  a  year  to  the 
railroad  wage  bill.  If  the  controversy 
should  be  arbitrated  as  in  the  past,  by  a 
body  independent  of  the  Interstate  Com- 
merce Commission,  some  advance  may  be 
given  the  trainmen,  without  any  considera- 
tion of  the  sources  from  which  the  neces- 
sary funds  will  come.  Seeing  the  logic  of 
the  situation,  the  Chamber  of  Commerce  of 
the  United  States  has  proposed  that  the  In- 
terstate Commerce  Commission  be  directed 
to  make  an  investigation  of  the  controversy. 
Such  a  proposal  is  hard  on  the  Interstate 
Commerce  Commissioli;  it  certainly  has 
enough  work  without  taking  up  this  angle 
of  railroad  affairs.  Nevertheless,  the  logic 
of  the  proposal  is  irresistible.  The  big 
question  is  whether  or  not  Congress  can  be 
made  to  see  it. 

Convenient  Code  Arrangement 

NEW  YORK  CITY  has  just  issued  in 
the  form  of  a  booklet  the  revised  build- 
ing code  containing  all  revisions  passed  by 
the  Board  of  Aldermen  up  to  Dec.  14,  1915. 
Conforming  with  one  of  the  principles  in 
the  revision  laid  down  by  Rudolph  P.  Miller, 
consulting  engineer  to  the  committee,  the 
new  code  is  exceptionally  well  arranged. 
Furthermore,   it  is  clearly  and  completely 


indexed.  In  the  form  just  compiled  and 
indexed  by  Robert  B.  Insley,  assistant 
superintendent  of  the  bureau  of  buildings. 
Borough  of  Manhattan,  any  desired  regu- 
lation on  any  detail  of  construction  can  be 
instantly  located.  Aside  from  the  many 
improvements  accomplished  in  the  revision, 
both  in  content  and  in  technical  form  and 
quality,  already  commented  upon  in  an 
editorial  on  page  35  of  the  issue  of  Jan.  8, 
the  new  code  marks  a  great  advance  in  the 
publication  of  building  regulations  as  prac- 
tised by  cities  in  this  country.  That  the 
great  waste  of  time  experienced  in  the  past 
in  locating  regulations  on  any  given  detail 
of  construction  is  entirely  unnecessary  and 
can  be  completely  eliminated  is  clearly 
demonstrated  by  the  present  form  of  New 
York's  code. 

Commissions  and  Maximum  Rates 

THAT  the  New  York  Public  Service  Com- 
mission need  not  be  hampered  in  rate 
regulation  by  the  maximum  rates  fixed  by 
the  general  railroad  law  has  now  been  es- 
tablished by  a  decision  of  the  Court  of 
Appeals  in  the  Ulster  &  Delaware  case. 
Readers  of  the  Engineering  Record  will  re- 
call that  last  year  (see  the  issue  of  August 
21,  1915,  page  226)  W.  J.  Wilgus,  con- 
sulting engineer,  presented  abundant  proof 
to  the  commission  that  the  2-cent  mileage 
rate  which  the  Ulster  &  Delaware  Railroad 
was  compelled  to  make  meant  passenger 
service  at  less  than  cost;  but  that  the  com- 
mission, while  admitting  the  force  of  the 
argument,  ruled  that  it  was  not  empowered 
to  allow  a  rate  higher  than  the  2  cents  per 
mile  prescribed  by  statute  for  mileage 
tickets.  In  February  of  this  year  the  Ap- 
pellate Division  of  the  state  Supreme  Court 
overruled  this  decision.  Now  the  Court 
of  Appeals  sustains  the  Appellate  Division, 
and  the  commission  has  responded  by  au- 
thorizing the  railroad  to  increase  its  mile- 
age rate  from  2  to  2.9  cents  per  mile,  only 
a  tenth  less  than  the  3-cent  rate  asked  for 
by  the  railroad.  The  decision  proves  that 
in  New  York  State,  at  least,  the  purpose 
of  the  regulatory  body  is  to  regulate  rates 
either  upward  or  downward  as  justice  de- 
mands, and  not  merely  to  scale  them  down 
to  the  lowest  possible  figure. 

Anti-Mosquito  Entente 

AN  ANTI-MOSQUITO  ENTENTE  has 
been  formed  by  health  authorities  in 
New  Jersey,  Connecticut,  Long  Island  and 
Wertchester  County,  N.  Y.  A  week  has 
been  set  aside  for  the  opening  of  the  cam- 
paign, during  which  there  will  be  carried 
on  vigorous  educational  as  well  as  actual 
work.  Arrangements  have  been  made  for 
widespread  draining  and  oiling  of  salt 
marshes,  pools,  swamps  and  other  mosquito- 


breeding  places.  In  connection  with  the 
campaign,  literature  is  being  furnished  to 
the  daily  newspapers  throughout  the  sec- 
tions affected,  and  excellent  work  is  thus 
being  done  in  distributing  information  as 
to  ways  of  killing  the  wrigglers  from  which 
the  mosquitoes  develop.  The  entente  is 
•  necessary  for  effective  anti-mosquito  work. 
It  is  of  little  value  to  have  one  county  drain 
its  marsh  lands  and  oil  its  pools,  if  the  ad- 
jacent counties  do  nothing.  Only  by  com- 
bination of  all  of  the  forces  in  a  badly 
affected  district  can  success  be  attained. 
For  years  the  communities  around  New 
York  have  been  carrying  on  their  own  ex- 
termination work.  The  results  have  been 
fair.  There  is  now  reason  to  believe  that, 
through  the  effective  combination  of  all  of 
the  mosquito-fighting  forces,  the  metro- 
politan district  may  be  entirely  freed  of 
the  pest. 

Water  Pipe  and  Street  Grades 

IF  AN  engineer  engaged  in  municipal 
work  fails  to  look  well  into  the  future  in 
planning  his  construction  he  or  his  suc- 
cessor will  meet  with  many  unforeseen  dif- 
ficulties. A  case  in  point,  which  should  ap- 
peal particularly  to  waterworks  men,  is 
cited  by  H.  P.  Bohmann  in  the  latest  annual 
report  of  the  Milwaukee  waterworks.  The 
distribution  division  in  this  city  has  been 
put  to  considerable  expense  during  the  past 
year  on  account  of  the  necessity  of  lower- 
ing water  pipe  and  service  connections  in 
streets  where  the  pipe  and  services  had  been 
laid  before  the  grade  of  the  street  was  es- 
tablished. Evidently  this  pipe  was  laid  with- 
out any  regard  to  a  future  grade.  In  one 
instance  the  water  pipe  was  left  on  top  of 
the  street  after  the  street  was  cut  down  to 
the  established  elevation.  No  water  pipe 
should  be  laid  unless  the  grade  is  estab- 
lished, or  a  tentative  grade  is  fixed  by  the 
city  engineer.  It  should  not  be  necessary 
to  lower  the  water  pipe  if  the  street  is 
brought  to  grade.  With  this  in  view  some 
of  the  new  pipe  laid  in  Milwaukee  during 
the  past  year  where  the  grade  was  not  yet 
established  was  placed  with  from  8  to  12 
ft.  of  covering.  This  is  an  instance  of  how 
municipal  departments  can  co-operate  and 
save  money  for  the  taxpayers. 

Posed  Construction  Pictures 

WITH  the  approach  of  summer  comes 
the  open  season  for  picture-taking. 
Engineers  in  greater  numbers  than  ever 
before  are  equipping  themselves  with  hand 
cameras  to  record  the  progress  of  their 
work  and  interesting  details  of  construc- 
tion which  it  would  often  take  a  page  or 
two  of  text  to  describe.  Many  of  tHese 
views,  however,  are  spoiled,  pictorially,  by 
having  the  working  force  "pose"  while  the 
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shutter  is  being  snapped.  Take  the  case, 
for  example,  of  laborers  placing  concrete  in 
forms.  When  a  picture  is  suggested  there 
appears  to  be  an  overpowering  desire  on  the 
part  of  the  inexperienced  camera  operator 
to  line  these  men  up  in  front  of  their  work 
and  summon  as  many  extra  members  as  can 
be  accommodated  on  the  film.  Then  when 
the  members  of  the  group,  on  dress  parade, 
have  assumed  the  usual  self-conscious  facial 
expressions,  the  exposure  is  made.  The 
finished  picture  gives  no  idea  of  the  distri- 
bution of  the  force  under  actual  working 
conditions  and  the  posed  line  of  men  often 
completely  eclipses  some  interesting  plant 
detail.  Then,  too,  there  is  an  atmosphere 
of  artificiality  about  such  a  photograph 
which  robs  it  of  its  interest.  Don't  have 
a  construction  gang  pose  for  a  picture. 
Snap  them  in  action. 

Winter  Heaving  of  Pavements 

MUNICIPAL  engineers  who  are  respon- 
sible for  the  condition  of  paved  streets 
will  profit  by  a  study  of  the  experiences  of 
Seattle  and  other  Pacific  Coast  cities,  as 
recited  by  J.  Thomas  Dovey  on  page  640. 
An  unusually  long  period  of  cold  weather 
early  this  year,  coupled  with  the  presence 
of  water  below  the  street  surface,  is  given 
as  the  primary  cause  of  the  damage.  An 
examination  of  conditions  in  a  number  of 
cities  indicated  that  the  trouble  was  not 
confined  to  pavements  of  any  one  type. 
Brick,  asphalt  and  wood  block  all  showed 
the  effects  of  frost  action.  One  point 
which  the  investigations  revealed  was  that 
the  heaving  occurred  only  on  streets  which 
carried  street-railway  tracks  and  that  the 
damage  was  greatest  adjacent  to  the  rails. 
Mr.  Dovey  believes  that  the  remedy  is 
proper  drainage  and  a  filler  which  forms  a 
tight  bond  between  the  rails  and  the  paving 
material.  If  water  is  allowed  to  enter  a 
joint  at  this  place  an  ice  filler  is  formed, 
causing  a  movement  upward  of  the  paving 
blocks,  due  to  the  expansion  of  the  water  in 
freezing.  The  consequences  are  more  seri- 
ous than  the  mere  production  of  a  rough 
and  unsightly  street  surface.  One  case  is 
mentioned  in  which  the  heaving  amounted 
to  as  much  as  5  in.,  sufficient  to  block  the 
passage  of  street  cars.  In  another  case  a 
long  section  of  blocks  adjacent  to  the  rails 
had  to  be  removed  to  give  the  cars  proper 
clearance.  Where  the  blocks  were  not 
taken  out  their  tops  were  pounded  and 
broken.  The  bond  between  the  rails  and 
the  paving  blocks  appears  to  be  the  key  to 
the  situation.  It  would  be  interesting  to 
hear  how  engineers  in  other  cities  have 
dealt  with  this  problem.  A  discussion 
would  be  of  great  value. 

Sunday  for  Contractors,  Too 

SUNDAY  work  does  not  meet  the  ap- 
proval of  H.  P.  Converse  &  Company  and 
of  G.  M.  Follett,  their  superintendent  on 
the  Hanover  Street  bridge.  They  recog- 
nize the  fact  that  a  man  is  capable  of  doing 
just  so  much  in  a  given  length  of  time,  and 
that  if  he  is  worked  continuously  the 
amount  will  be  cut  down.  As  a  result  a 
long  contract,  described  on  another  page  of 
this  issue,  is  reaching  an  end  with  every- 


body fresh  arid  doing  his  share.  Although 
unusual  difficulties  arose  to  try  the  pa- 
tience of  superintendent,  foreman  and 
workman  alike,  there  are  no  malcontents. 
The  organization,  in  fact,  is  completing  its 
third  large  contract  with  scarcely  a  change 
of  personnel.  There  is  work,  such  as  pneu- 
matic caisson  construction,  where  to  stop 
ever,  a  day  is  costly  and  attended  with  pos- 
sibility of  disaster.  Nevertheless,  without 
any  increase  in  the  total  labor  cost,  enough 
men  can  be  employed  in  such  work  to  give 
each  a  chance  to  lay  off  a  day  at  intervals 
and  renew  his  energy.  With  men  in  au- 
thority this  is  harder  to  arrange,  but  even 
still  more  important.  At  the  end  of  months 
of  ceaseless  effort  to  keep  work  going 
smoothly  even  an  able  man  reaches  a  state 
of  exhaustion  where  mistakes  are  to  be  ex- 
pected. Because  of  his  responsible  posi- 
tion, such  mistakes  will  always  be  costly. 
Usually  they  would  more  than  pay  for  the 
assistance  needed  to  relieve  the  strain 
which  caused  them.  Many  contractors  have 
already  found  that  seven  days  a  week  for 
every  man  on  the  job  pays  no  extra  divi- 
dends and  breaks  no  progress  records. 


track,  and  that  nobody  can  yet  say  posi- 
tively whether  the  greatest  stresses  therein 
are  produced  by  maximum  loads,  excessive 
speeds  or  flat  wheels.  Certainly  defective 
equipment  affects  maintenance,  and  multi- 
plies with  traffic.  The  subject  is  a  complex 
one,  however,  and  the  Engineering  Record 
would  gladly  throw  its  columns  open  to  dis- 
cussions of  the  problem  by  those  who  have 
given  it  thought. 


Ton-Miles  or  Maximum  Loads 

ON  PAGE  639  Paul  M.  LaBach  makes 
an  interesting  contribution  to  the  mea- 
ger literature  on  the  allocation  of  railroad 
maintenance  expenses  to  passenger  and 
freight  service.  His  main  ideas  are  that 
maximum  loads,  which  determine  the  de- 
sign of  railroad  structures,  should  have 
more  bearing  than  actual  ton-miles  on  the 
items  affected  by  traffic ;  that  the  items  not 
affected  by  traffic  constitute  a  large  per- 
centage of  the  total,  and  that  these  are 
likely  to  be  overlooked  in  the  determining  of 
fair  return. 

As  to  the  latter  two  contentions,  the  En- 
gineering Record  believes  with  Mr.  LaBach 
that  there  is  danger  that  in  the  alternate 
revision  downward  of  freight  and  passen- 
ger rates  items  not  directly  dependent  .on 
traffic  may  be  overlooked.  One  may  doubt, 
however,  whether  K  —  A,  as  defined  by  Mr. 
LaBach,  should  be  divided  into  two  equal 
parts  as  he  proposes,  rather  than  according 
to  the  traffic ;  and  whether  a  uniform  figure 
of  $800  should  be  used  for  K  —  A  for  all 
of  the  roads  in  Table  2 — in  other  words, 
whether  the  prosperity  factor  B,  and  per- 
haps to  some  extent  the  factors  C  and  D, 
should  not  vary  according  to  the  percentage 
of  passenger  traffic. 

Regarding  the  use  of  maximum  loads  in- 
stead of  ton-miles  in  the  subdividing  of  Mr. 
LaBach's  fx  +  py,  there  is  a  chance  for 
debate,  and  perhaps  a  combination  of  the 
two  theories  might  be  the  ultimate  solution. 
Surely  there  is  force  in  his  argument  as 
applied  to  bridges,  which  are  designed  for 
maximum  equipment  and  impact,  and  are 
not  affected  as  to  deterioration  by  the  fre- 
quency of  loads  well  under  the  elastic  limit. 
But  the  theory  does  not  seem  to  fit  track  so 
well.  Until  the  special  committee  on 
stresses  in  track  makes  a  full  report,  this 
journal  cannot  subscribe  to  Mr.  LaBach's 
statement  that  track  is  designed  to  carry 
its  maximum  loads.  It  appears  rather  that 
trial  is  the  main  guide  in  the  design  of 


High  Stresses  in  Flat  Slabs 

CONVINCING  evidence  that  the  factor  of 
safety  of  the  flat-slab  floor  construction 
of  the  Seattle  port  warehouse  is  exceedingly 
low  is  found  in  the  high  local  stresses  in 
both  steel  and  concrete  obtained  in  the  test 
made  for  the  Seattle  building  department. 
As  reported  by  Mr.  Hooker  in  the  article  on 
page  647  of  this  issue,  dangerously  high 
unit  stresses  correspond  to  the  extensometer 
strains  measured  under  a  final  test  load 
only  1.1  times  the  sum  of  the  dead  and  de- 
sign live  loads,  or  1.4  times  the  design  live 
load.  The  words  "dangerously  high"  are 
fully  justified.  Under  this  relatively  low 
test  load — the  Chicago  code  requires  a  test 
load  sufficient  to  double  the  total  design 
load — steel  rods  of  50,000-lb.  elastic  limit 
were  stressed  nearly  to  that  limit,  and 
stresses  were  obtained  in  the  concrete  ex- 
ceeding the  average  ultimate  strength  of 
test  cylinders  of  the  same  age.  Numerous 
cracks  in  many  directions  in  both  top  and 
bottom  of  slabs  and  continued  deformation 
and  deflection  under  the  final  load,  which 
was  left  in  place  for  84  hr.,  together  with 
large  permanent  sets  and  deflections  after 
the  load  was  entirely  removed,  were  ob- 
served. The  maximum  deflection  of  0.8  in. 
was  1/300  of  the  span — the  Chicago  code 
limit  is  only  1/800. 

This  evidence  throws  light  upon  the  flat- 
slab  controversy  waged  between  the  propo- 
nents of  this  system  and  the  more  conserva- 
tive engineers.  No  theory  of  least  work  or 
long  mathematical  dissertations  leading  to 
an  adoption  of  an  arbitrary  value  of  0.5  for 
Poisson's  ratio  for  reinforced  concrete  can 
refute  the  facts  presented,  provided  the 
tests  were  accurate,  and  Dean  Fuller's 
standing  vouched  for  this. 

This  test  demonstrates  anew  the  advan- 
tage of  actual  strain  measurements,  made  at 
carefully  selected  points  on  floors  and  col- 
umns, over  simple  load  and  deflection  tests. 
The  ability  to  locate  and  measure  the  over- 
stressed  parts  by  this  method  of  field  in- 
vestigation is  of  the  greatest  help  in  reach- 
ing an  understanding  of  stress  distribution 
and  in  suggesting  improvements  in  design. 
In  this  case  the  possibility  of  a  more  econ- 
omical distribution  of  the  reinforcing  steel 
is  indicated;  the  compression  in  the  outer 
ring  over  column  19  and  the  cracks  in  the 
concrete  over  the  direct  bands  between  col- 
•imns  point  to  weakness  due  to  improper 
proportions  of  steel  in  the  diagonal  and 
direct  bands  or  to  improper  spacing.  The 
loading  of  the  two  wall  panels  only,  a  type 
of  test  advocated  by  many  engineers, 
showed  strikingly  the  relatively  high 
stresses  possible  for  this  case.  It  is  stated 
that  the  stresses  in  portions  of  these  panels 
under  full  live  load  would  probably  be  as 
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great  as  those  produced  by  one-and-one-half 
live  load  over  the  entire  floor. 

I'he  concrete  engineer  who  has  consist- 
ently kept  to  conservative  practice  in  the 
design  of  flat  slabs,  neglecting  the  tensile 
value  of  the  concrete  and  recognizing  no  ex- 
cess "bond-shear"  strength  element,  will 
find  that  the  results  of  this  test  confirm  the 
view  that  safe  and  permanent  construction 
must  be  based  upon  the  standard  bending- 
moment  formulas  which  the  majority  of 
engineers  has  advocated. 


mi 


Cleveland's  Sewage  Report 

(HE  DEGREE  to  which  sanitary  engi- 
J.  neers  are  adapting  the  design  of  sewage- 
treatment  plants  to  local  conditions  is  well 
illustrated  by  the  case  of  Cleveland,  Ohio, 
where  three  separate  works,  each  differing 
from  the  others  in  the  details  of  disposal 
methods,  were  recommended  in  a  joint  re- 
port by  Robert  Hoffman,  chief  engineer,  R. 
Winthrop  Pratt,  consulting  engineer,  and 
Harry  B.  Hommon,  chief  chemist.  The 
conclusions  are  particularly  valuable,  for 
they  are  based  upon  about  two  years'  oper- 
ating results  obtained  at  a  testing  station 
where  various  devices  and  processes  were 
studied.  Although  the  report  has  just  been 
issued  in  printed  form  its  recommendations 
have,  in  part,  been  put  into  effect,  and  one 
of  the  Cleveland  plants  was  described  in  the 
Engineering  Record  of  March  25,  page  408. 

In  the  design  of  sewage-treatment  plants 
two  basic  factors  must  be  given  equal  con- 
sideration— the  composition  of  the  raw 
sewage  and  the  character  of  the  body  of 
water  which  is  to  receive  the  effluent.  The 
Cleveland  report  reflects  the  careful  study 
which  has  been  given  to  both  subjects. 
About  half  of  the  city's  liquid  wastes  is  dis- 
charged into  Lake  Erie,  while  the  remain- 
der enters  the  Cuyahoga  River.  In  the 
case  of  the  largest  of  the  three  installations 
— the  easterly  works  for  the  Lake  Erie 
effluent — the  plant  recommended  includes 
grit  chambers,  two-story  settling  tanks,  dis- 
infection apparatus  and  a  dispersing  outlet. 
Here  the  principle  governing  the  design  was 
the  desire  to  secure  only  clarification  of  the 
sewage,  together  with  provision  for  disin- 
fection and  dispersion  of  the  effluent. 

At  the  southerly  plant,  which  will  dis- 
charge into  the  Cuyahoga  River,  a  non- 
putrescible  effluent  was  demanded,  as  the 
flow  of  the  river  is  not  sufficient,  at  all 
times,  to  oxidize  a  large  quantity  of  tank- 
treated  sewage.  At  the  southerly  works, 
therefore,  the  process  used  at  the  easterly 
plant  is  altered  by  the  addition  of  coarse- 
grained slag  filters  and  the  omission  of  the 
disinfecting  feature. 

At  the  westerly  works  the  important  fac- 
tor was  that  land  ultimately  available  for 
sewage  treatment  purposes  is  quite  limited 
and  that  the  sewage  in  this  locality  is 
fresher  than  that  discharging  at  the 
easterly  works.  These  conditions  made  the 
clarification  of  the  sewage  by  fine  screen- 
ing appear  more  suitable  than  tank  treat- 
ment. 

It  is  apparent  from  this  brief  outline  of 
the  report  that  no  "standard"  sewage  plant 
could  have  been  applied,  economically,  to 
the  solution  of  Cleveland's  problem.     Simi- 


lar conditions  are  presented  at  Philadelphia, 
where  a  number  of  plants  have  been  de- 
signed with  particular  reference  to  local  re- 
quirements and  conditions. 

An  interesting  feature  of  the  report  is 
the  suggestion  of  inclosed  sludge-drying 
beds  at  Cleveland.  This  type  of  bed,  the 
report  states,  can  be  operated  through  the 
entire  year,  provided  a  heating  system  is 
installed  to  prevent  freezing  during  winter. 
In  summer  the  period  of  drying  is  approxi- 
mately the  same  as,  or  possibly  a  little 
longer  than,  with  open  beds.  Eliminating 
the  three  winter  months  of  operation  it  is 
possible  to  operate  beds  of  this  type  so  that 
1  sq.  yd.  of  surface  will  dry  0.8  cu.  yd.  of 
sludge  per  year. 

From  what  has  been  said  the  value  of  the 
report  as  a  contribution  to  sewage-treat- 
ment literature  is  evident. 


The  Waste  at  Niagara 

Two  WEEKS  AGO  at  its  meeting  in 
Washington  the  American  Electrochem- 
ical Society  devoted  a  session  to  a  sympo- 
sium on  Niagara  Falls  and  the  industries 
there  dependent  on  hydroelectric  power. 
The  situation  depicted  is  of  national  im- 
port. Briefly  the  situation  is  that  the  elec- 
trochemical industries  are  unable  to  get  the 
power  needed  for  their  continued  expansion. 
The  restrictions  placed  both  by  treaty  and 
by  government  rulings,  unless  modified,  are 
certain  to  force  these  industries  to  move  to 
Canada  or  even  to  Europe  for  their  further 
power  needs.  In  a  word,  there  is  danger 
that  industries  which  their  promoters  are 
anxious  to  develop  to  large  proportions  on 
American  soil  will  be  expatriated  and  the 
strength  which  they  might  add  to  the  na- 
tional wealth  and  national  resources  be  lost. 
In  fact,  American  capital,  unable  to  secure 
development  rights  in  this  country  on  a 
sound  business  basis,  is  now  employed  on 
the  Canadian  side  of  the  Niagara  frontier, 
and  some  of  it  is  even  working  in  the  Scan- 
dinavian peninsula.  There  is  but  one  alter- 
native to  further  migration  of  capital  for 
electrochemical  activity — the  enactment  of 
favorable  water  power  laws  and  the  grant- 
ing of  further  withdrawals  of  water  at 
Niagara. 

The  treaty  between  the  United  States  and 
Great  Britain  covering  the  Niagara  situa- 
tion, which  went  into  effect  in  May,  1910, 
allows  the  diversion  of  56,000  sec.  ft.,  26 
per  cent  of  the  average  flow  of  the  river. 
Of  this  quantity,  20,000  sec.  ft.  is  for 
American  and  36,000  for  Canadian  use. 
The  United  States  Government,  however, 
has  persistently  refused  to  grant  permits 
for  more  than  15,600  sec.  ft.  (part  of  this 
goes  to  the  Erie  Canal),  so  that  every  sec- 
ond 4400  cu.  ft.  of  water,  capable  of  gener- 
ating 80,000  hp.,  goes  to  waste.  The  power 
actually  developed  on  the  American  side  is 
about  215,000  hp. 

In  Canada  29,000  sec.  ft.  (including  that 
for  the  Welland  Canal)  is  used,  and 
360,000  hp.  is  developed.  Of  this  amount 
175,000  hp.  is  transmitted  to  the  United 
States,  which  is  nearly  up  to  the  limit  per- 
mitted by  Canadian  law. 

The  variety  of  plants  at  Niagara  depend- 
ent upon  electrical  power  are  little  appre- 


ciated except  by  those  in  touch  with  the 
chemical  and  metallurgical  industries.  Up 
to  the  present  time  the  total  domestic  pro- 
duction of  ferro-silicon,  employed  as  the 
chief  deoxidizing  agent  in  the  production 
of  finished  steel,  has  been  made  from  Ni- 
agara power.  The  commercial  development 
of  aluminum  was  first  made  possible  at 
Niagara,  and,  in  fact,  the  Falls  district  was 
for  many  years  the  only  seat  of  the  indus- 
try. Five  plants  there  are  engaged  in  the 
making  of  electric-furnace  abrasives — car- 
borundum and  aluminum — while  calcium 
carbide,  artificial  graphite,  chlorine,  caustic 
soda,  caustic  potash,  metallic  sodium  and 
phosphorus  are  also  produced  in  large  vol- 
ume. It  requires  but  a  small  acquaintance 
with  the  chemical,  metallurgical  and  engi- 
neering arts  to  understand  the  wide  influ- 
ence upon  our  industries  of  these  products. 

The  European  War  has  taught  us  more 
clearly  than  ever  before  how  serious  it  is 
to  have  a  one-sided  industrial  development, 
and  to  depend  upon  foreign  nations  for  ma- 
terials of  great,  even  if  not  of  vital,  im- 
portance to  the  nation's  life.  There  may  be 
products,  of  course,  in  which  the  economics 
of  the  situation  are  such  as  to  warrant  only 
limited  development  in  this  country,  but 
all  of  those  mentioned  as  being  produced  at 
Niagara  Falls  can  readily  be  made  here  on 
a  sound  economic  basis.  It  is  the  part  of 
folly,  then,  for  the  nation  for  the  sake  of  a 
fetish — scenic  preservation — to  force  to 
other  lands  industries  that  can  be  econom- 
ically developed  here  and  whose  promoters 
prefer  to  remain  on  American  soil. 

Condemnation  of  those  who  favor  in- 
creased withdrawals  of  water  from  Niagara 
have  been  common.  "Nature  robbers," 
"gross  materialists"  and  similar  hard  names 
have  been  applied  to  them.  If  Niagara 
Falls  were  the  only  spot  in  the  United 
States  where  its  people  could  enjoy  the 
beauties  of  nature,  there  might  be  some 
warrant  for  the  characterization.  When, 
however,  nature  has  been  most  lavish  in  the 
quantity  and  disposition  of  her  treasures  it 
is  a  mawkish  sentimentality  that  allows 
over  3,000,000  hp.  to  go  to  waste,  at  a  cost, 
it  has  been  carefully  estimated,  of  some- 
thing like  $100  per  look  for  each  visitor  to 
the  Falls. 

No  one  will  deny  that  the  spectacle  is 
sublime,  most  impressive,  but  certainly 
ways  can  be  devised  to  allow  the  full  flow 
to  go  over  the  precipice  at  intervals.  Cer- 
tain Sundays  might  be  set  apart,  for  ex- 
ample, or  all  of  the  industries  might  take  a 
two  week's  vacation  in  the  summer,  turning 
the  full  flow  into  its  natural  channels. 

This  journal  does  not  doubt  in  the  least 
that  the  time  will  come  when  economic  pres- 
sure will  be  so  great  that  it  will  be  impos- 
sible to  let  Niagara  go  unused.  But  why 
should  the  waste  be  allowed  to  go  on  now 
and  for  many  years  hence,  when  the  argu- 
ment is  overwhelmingly  in  favor  of  the  use 
of  the  cataract? 

Engineers  are  expected  to  think  soundly 
on  such  matters.  Is  it  not  time  that  their 
national  societies  took  up  the  matter 
actively  and  presented  it  to  the  people  of  the 
United  States,  to  the  end  that  Niagara 
would  be  the  servant  and  not  merely  the 
entertainer  of  mankind? 
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Weil-Balanced  Mixing  Plants  Pour  Dense  Concrete  from 
High  Towers  on  Long  Highway  Bridge 

Carpenter  Work  Sets  Pace  on  Baltimore  Structure  Where  Pier  Sites  Were  Excavated  and  Piles  Driven  and 
Cut  Oflf  Before  Steel  Coflfers  Were  Built— 40,000  Yards  of  Concrete  Require  2485  Tons  of  Reinforcing  Steel 


WITH  MORE  than  half  the  total  force 
working  in  carpenter  gangs  to  keep 
ahead  of  spouting  plants  so  well  balanced 
that  one  of  them  with  a  22-cu.  ft.  mixer 
can  place  350  yd.  in  9  hours,  a  concrete 
highway  bridge  2300  ft.  long,  one  of  the 
largest  in  the  country,  is  now  being  finished 
at  Baltimore.  The  mud  harbor  bottom, 
underlaid  with  a  hard  bed  of  iron  ore  and 
gravel,  made  profitable  an  unusual  order  of 
construction  in  building  the  fifteen  main 
river  piers.  The  site  of  each  was  dredged 
and  the  65-ft.  piles  driven  and  cut  off  below 
water  before  setting  the  cofferdam.  The 
steel  sheet  piles  not  only  required  no  driv- 
ing, but  had  to  be  supported  to  keep  their 
tops  in  sight.  A  concrete  seal  was  placed 
before  the  bracing  was  put  in.  Water 
transportation  was  available  for  all  the 
material,  including  the  structural  steel  re- 
inforcement, and  was  a  big  factor  in  the 
construction  layout. 

Bridge  of  Umbrella  Type 

The  bridge  is  at  the  foot  of  Hanover 
Street,  and  will  carry  the  state  highway 
from  Baltimore  to  Annapolis  over  an  arm 
of  Baltimore  Harbor.  On  its  completion  a 
pile  structure  across  this  arm  further  down, 
which  interferes  with  the  new  channel  pro- 
posed by  the  Government,  will  be  removed. 
Ck)ntaining  40,000  yd.  of  concrete,  the  new 
bridge  is  a  combination  of  a  short  retain- 


ing wall  approach,  a  viaduct  section,  twelve 
main  cantilever  spans  and  a  150-ft.  double- 
leaf  bascule  draw  span.  Each  pier  sup- 
ports half  of  each  adjoining  span  on  ten 
ribs,  reinforced  with  structural  steel,  of 
which  1685  tons  were  required.  There  is 
an  expansion  joint  in  the  center  of  each 
span.  The  entire  structure,  except  the 
south  abutment,  is  supported  on  5600  yellow 
pine  piles  40  to  65  ft.  long.  The  south  abut- 
ment rests  on  approximately  130  short  con- 
crete piles.  The  bridge  will  be  paved  with 
sheet  asphalt  and  wood  blocks  and  will 
carry  two  trolley  tracks.  In  addition  to  the 
structural  steel  reinforcing  800  tons  of  bar 
reinforcement  were  required. 

For  placing  this  concrete  yardage  over  a 
stretch  of  nearly  half  a  mile  a  mixer  boat 
was  considered,  but  was  estimated  to  cost, 
with  an  additional  derrick  boat  which  would 
be  tied  up  to  feed  it,  more  than  the  tower 
and  chute  layout  shown  in  the  accompany- 
ing illustrations,  especially  as  about  100  ft. 
of  bridge  at  the  south  end  and  about  250  ft. 
at    the    north    end    could    not    have    been 


reached  by  mixer  boat  in  any  case.  With 
two  mixing  plants  on  the  main  channel,  one 
tower  north  of  them  to  re-elevate  concrete 
and  another  mixing  plant  on  the  north  shore 
dock,  the  entire  structure  was  covered.  As 
there  was  a  long  delay  in  securing  piles  of 
sufficient  length  and  in  determining  by 
means  of  driving  tests  how  far  the  hard 
stratum  below  the  harbor  could  be  pene- 
trated without  injuring  the  piles,  the  con- 
crete plant  on  the  north  shore  was  the  first 
placed  in  service.  Here  the  retaining  wall 
approach  and  250  ft.  of  the  viaduct  were 
finished  in  the  period  from  the  start  of  the 
job,  in  September,  1914,  to  May,  1915.  At 
this  point  work  on  the  viaduct  was  halted 
pending  the  completion  of  a  fill  which  will 
be  carried  out  and  around  the  north  river 
pier.  Though  it  was  known  that  the  har- 
bor mud  would  flow  out  under  this  fill  and 
require  many  times  the  10,000  yd.  that 
would  have  been  needed  if  the  fill  had  been 
on  solid  ground,  it  was  scarcely  expected 
that  the  bottom  would  heave  up  far  out  in 
the  bay  on  both  sides  of  the  bridge  so  that 
the  contractor  could  not  get  near  the  site 
with  derrick  boats  and  material  barges. 
This  condition  made  it  necessary  to  build_ 
runways  along  the  bridge  footings  out  to 
the  first  river  pier  and  handle  in  wheel- 
barrows a  part  of  the  80,000  yd.  already 
dumped  in  this  location. 

Pile  Driving 

Meanwhile,  in  the  spring  of  1915,  work 
was  started  on  the  four  center  piers  adja- 
cent to  the  draw  span.  These  footings  go 
down  35  ft.  below  mean  low  water,  10  ft. 


EXCEPT  FOR  CENTER  PIERS  BEGUN  EARLY  TO  HASTEN  ERECTION  OF  DRAW,  AND  SECTION  OF  VIADUCT  WAITING  ON  COMPLETION 
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THREE  CONCRETE  PLANTS  AND  ONE  RELAY  TOWER  ARRANGED  TO  COVER  STRUCTURE  AND   UTILIZE  WATER  DELIVERY  OF   MATERIALS 


deeper  than  the  other  channel  piers.  They 
were  started  first  to  make  the  erection  of 
the  steel  draw  possible  at  an  early  date. 
Except  for  them,  the  piers  were  built  in 
regular  order  from  north  to  south.  First 
the  site  of  each  pier  was  dredged  about  4 
ft.  below  grade.  The  piles  were  then 
driven,  three  floating  drivers  being  used  in 
addition  to  the  two  land  drivers  on  the 
north  approach.  The  outer  two  rows  of 
piles  under  each  pier  are  battered.  One 
machine  had  a  pivoted  pair  of  leads  with 
extension  leads  inside  them,  while  the  other 
two  were  weighted  on  one  edge  of  the  scow 
to  tip  them  for  driving  batter  piles.  Steam 
hammers  were  hardly  in  order  for  this 
work,  though  one  was  used  throughout  the 
job.  The  piles  went  low  enough  to  put  the 
follower  on  almost  at  the  start,  then  struck 
the  hard  stratum  in  a  few  blows,  and  there- 
after could  hardly  be  driven  with  anything. 
The  engineers  arranged  with  the  contractor 
to  drive  each  pile  to  much  higher  resistance 
than  was  at  first  specified,  to  secure  maxi- 
mum penetration  into  the  hard  stratum. 
Driving  in  this  way,  each  machine  made 
about  twenty-two  piles  a  shift.  Driving 
only  to  a  resistance  of  16  tons  per  pile,  one 
machine  put  in  more  than  fifty  in  a  shift. 

Seal  Placed  Before  Bracing 

When  the  piles  for  a  pier  were  driven  one 
driver,  equipped  with  a  circular  saw  on  a 
vertical  shaft  supported  in  the  extension 
leads,  cut  them  off  to  grade,  22  and  32  ft. 
below  mean  low  water.  The  piles  were  yel- 
low pine,  and  had  to  be  handled  on  barges 
because  many  of  them  would  not  float.  It 
would  not  do  to  let  the  butts  fall  down  in 
the  footing,  and  each  was  speared  with  a 
long  pike  pole  and  pulled  to  the  surface  as 
it  was  cut  off. 

The  sheeting  was  next  set  to  an  outside 
template  resting  on  round  piles,  to  which 
it  had  to  be  bolted  every  few  feet  to  keep 
it  above  water.  Splined  wood  sheeting  was 
used  for  three  of  the  shallow  piers  and 


Jones  &  Laughlin  steel  sheeting  for  the  rest. 
This  sheeting  was  pulled  for  the  most  part 
with  a  single  whip  by  the  driver  boats, 
though  some  of  it  came  so  hard  as  to  strip 
out  the  pulling  holes. 

Before  the  bracing  was  set  in  each  coffer- 
dam a  2-ft.  seal  of  concrete  was  placed  with 
double-line  bottom  dump  buckets  filled 
from  the  tower  spouts  and  handled  by  one 
of  the  three  derrick  boats.  This  seal  came 
a  foot  below  the  cutoff  of  the  piles.  As  the 
piles  were  driven  before  setting  the  sheet- 
ing there  was  no  danger  of  the  mud  swell- 


/■  Put  on  offer  fonts  ore  erected 


RIB  FORMS  SUPPORTED  FROM  STEEL 

ing  above  grade.  In  fact,  gravel  had  to  be 
used  to  bring  all  of  the  bottoms  up  to  grade 
before  concreting  them. 

The  bracing  was  then  framed  a  course 
at  a  time,  sinking  of  its  own  weight.  It 
was  framed  a  few  inches  small.  Posts  as 
well  as  wales  and  braces  were  bolted,  mak- 
ing a  rigid  structure.  This  entire  method 
was  made  possible  because  of  the  accuracy 
with  which  the  sheeting  could  be  set  in  the 
soft  mud. 

An  8-in.  centrifugal  pump  unwatered 
most  of  the  dams,  though  no  banking  and 


but  a  single  row  of  sheeting  was  used.  One, 
however,  in  almost  30  ft.  of  water,  required 
two  such  pumps  and  several  smaller  ones. 
It  was  noted  in  every  case  that  the  only 
difficulty  was  in  getting  a  start.  After  the 
first  2  ft.  had  been  made,  the  unbalanced 
head  clamped  the  sheeting  against  the  brac- 
ing, reducing  slightly  its  perimeter  and 
jamming  all  the  interlocks  tight.  After  the 
cofferdams  were  pumped  out  a  3-in.  pump 
kept  the  most  of  them  dry.  A  sump  was 
dug  in  the  seal  and  the  water  pushed  to  it 
as  the  first  lift  was  concreted.  The  sump 
was  boxed  in  as  the  concrete  reached  it  and 
later  filled.  After  the  frustrum  of  a  pyra- 
mid, full  size  at  the  bottom,  which  formed 
the  base  of  each  pier  shaft,  was  concreted, 
the  pump  suctions  were  hung  outside  the 
forms. 

A  Carpenter's  Job 

Even  the  pier  shafts  required  much  form 
work,  as  for  architectural  effect,  the  por- 
tion above  water  is  larger  than  was  actual- 
ly needed  to  carry  the  load.  The  lower  part 
of  the  shaft  was  therefore  made  for  each 
pier  with  a  longitudinal  wall  above  the 
base,  supported  by  cross  walls.  Indeed,  to 
have  the  draw  piers  in  scale  with  the  bas- 
cule leaves,  curtain  walls  were  used,  hung 
at  the  two  sides  by  means  of  reinforcing 
rods  and  supported  at  the  rear  by  piles. 
When  it  came  to  the  superstructure,  the 
bottom  chord  ribs,  the  spandrels  and  the 
deck  had  to  be  formed  and  poured  in  three 
successive  operations.  It  is  not  surprising, 
therefore,  that  of  the  250  men  employed 
daily  about  135  are  in  the  carpenter  gangs. 
Three  full  sets  of  wood  forms  were  pro- 
vided for  every  operation  at  the  start  of  the 
job.    They  have  required  little  maintenance. 

The  rib  forms  are  supported  entirely  on 
their  bottom  sections,  which  are  bolted  to 
the  flanges  of  the  structural  steel  ribs. 
These  bolts  were  screwed  out,  leaving  the 
nuts  embedded.  When  the  bolts  were  given 
a  quarter  turn  while  the  concrete  was  green. 


OF  FILL,  MAIN  HIVER  STRUCTURE  WAS  BUILT  FROM  RIGHT  TO  LEFT — TOWER  AT  LEFT  MARKS  RIGHT  MIXING  PLANT  IN  PLAN  ABOVE 
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they  usually  came  right  out.    Less  than  5 
per  cent  of  them  had  to  be  cut  off. 

No  Field  Riveting  on  Steel  Ribs 

The  fact  that  the  steel  ribs  were  fabri- 
cated at  a  water  front  plant  made  field 
riveting  unnecessary.  Though  these  ribs, 
before  being  tied  together  with  cross  struts 
and  concreted,  were  somewhat  flimsy  to 
handle,  ten  pair  of  them — enough  for  one 
pier — would  be  loaded  standing  on  their 
bases  on  a  large  barge  and  towed  to  the 
site.  A  cradle  was  of  course  built  at  each 
end  of  the  barge  to  support  them.  The  ribs 
are  tied  by  heavy  rods  across  the  top  of  a 
central  tower,  making  each  pair  a  complete 
unit  which  could  be  picked  by  the  top  pins 
in  the  tower  by  a  derrick  boat  and  set  on  the 
anchor  bolts  on  the  pier.    The  cross  struts 


of  600  ft.  per  min.  was  provided  for  the 
hoists.  This  volume  of  concrete  just  main- 
tained a  good  stream  in  the  spouts  em- 
ployed. Small  hoppers,  20  ft.  square  and 
8  ft.  deep,  divided  into  1/3  for  sand  and 
2/3  for  gravel,  were  fed  with  40  cu.  ft. 
clamshell  buckets  from  barges.    The  barges 


No  attempt  was  made  to  waterproof  any 
part  of  the  structure. 

The  Hanover  Street  bridge  is  being  built 
by  H.  P.  Converse  &  Company  of  Boston, 
Mass.,  for  the  Maryland  State  Roads  Com- 
mission, of  which  H.  G.  Shirley  is  chief 
engineer,  E.  H.  Wroe,  district  engineer  in 


FORMS  FOR  SUPER- 
STRUCTURE BUILT 
AND  POURED  IN 
THREE  SUCCESSIVE 
SECTIONS 
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were  handled  on  hand  lines.  As  they  were 
incased  in  concrete,  it  was  only  necessary 
to  bolt  them. 

Spouting  Plants  Balanced 

Each  tower  concrete  plant  was  designed 
to  place  concrete  at  the  same  speed  at  which 
it  was  made  and  to  supply  materials  as 
fast  as  the  mixer  could  take  them.  In  this 
way  a  steady  stream  of  concrete  was  kept 
pouring  through  the  chutes,  greatly  im- 
proving its  quality  and  at  the  same  time 
avoiding  all  blocking  and  spilling.  More- 
over, no  part  of  the  plant  had  to  be  over- 
loaded, and  smooth  operation  at  full  capac- 
ity was  secured.  As  the  mixer  was  capa- 
ble of  a  batch  every  40  sec.,  and  as  the  tow- 
ers were  close  to  200  ft.  high,  a  rope  speed 


made  up  the  storage,  as  it  would  have  been 
expensive  to  build  large  bins  because  of  the 
poor  foundation  available.  The  mixers,  fed 
by  gravity,  were  near  the  water  level  and 
cement  was  carried  to  them  from  a  cement 
storage  boat  of  600  bbl.  capacity.  Water 
was  supplied  from  the  north  shore  through 
a  3-in.  line  laid  on  the  harbor  bottom. 

The  concrete  placed  left  an  unusually 
clean  finish  against  the  forms.  That  in  the 
piers  was  ready  for  bush  hammering  and 
that  in  the  rest  of  the  structure  for  rubbing 
with  cement  bricks  with  very  little  plaster- 
ing. A  manhole  in  one  of  the  draw  piers 
was  filled  with  fresh  water  for  boiler  use 
by  the  foreman  in  charge  of  erecting  the 
draw  span.  He  stated  that  this  water  stood 
eight  days  with  a  subsidence  of  only  3  in. 


charge  of  the  work  and  J.  E.  Greiner  con- 
sulting engineer.  The  Raymond  Concrete 
Pile  Company  was  sub-contractor  for  the 
piles  under  the  south  abutment  and  the 
Strobel  Steel  Construction  Company  fur- 
nished and  placed  the  bascule  span. 

\ln  next  week's  issue  the  design  of  the 
Hanover  Street  Bridge  at  Baltimore  will 
be  described. — Editor.] 


FORMS  WERE  ERECTED,  STRIPPED  AND  MOVED  WITH  AID  OF    CARPENTER  BARGE 


Pullmans  to  House  Traveling  Rail- 
road Gangs 

Bessemer  &  Lake  Erie  Fits  Up  Six  of  These  to 

Replace  the  Box  Cars  Ordinarily  Used 

by  Bridge  Men  and  the  Like 

EMULATING  the  Division  of  Valuation 
of  the  Interstate  Commerce  Commission 
in  providing  quarters  for  its  field  men,  or 
perhaps  working  along  independent  lines, 
the  Bessemer  &  Lake  Erie  Railroad  has  ac- 
quired and  is  fitting  up  six  old  Pullman 
cars  for  the  use  of  its  traveling  bridge 
gangs,  engineers  and  other  groups  that  can 
reasonably  be  depended  upon  to  appreciate 
and  take  care  of  such  quarters.  Two  of 
these  cars  have  already  been  put  into  serv- 
ice, and  have  to  date  given  complete  satis- 
faction. They  replaced  the  well-known 
box  cars. 

The  cars  are  of  the  twelve-section  type, 
with  a  single  stateroom  at  one  end.  They 
are  wooden  cars,  of  course,  built  in  the  day 
of  rather  elaborate  moldings  and  other  in- 
terior decorations.  In  adapting  them  to 
their  new  use,  care  was  taken  not  to  de- 
stroy or  disrupt  these  decorations  ruth- 
lessly, but  to  retain  them  to  the  fullest  de- 
gree. The  stateroom  and  the  eight  sec- 
tions adjoining  have  been  left  untouched. 
From  the  remainig  four  sections  the  seats 
have  been  removed,  and  replaced  by  a 
longitudinal  dining  table  and  sofa  along 
.'  ne  side  of  the  car.  These  conform  to  the 
rest  of  the  woodwork.  The  smoking  room 
has  been  converted  into  a  kitchen  fitted 
out  with  a  first-class  range  and  a  full  com- 
plement of  cupboards,  shelves  and  kitchen 
utensils.  A  Baker  heater  supplies  heat  and 
hot  water. 

The  cars  were  remodeled  under  the  di- 
rection of  H.  T.  Porter,  chief  engineer  of 
the  Bessemer  &  Lake  Erie  Railroad. 
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Electric  Drive  Replaces  Steam 
for  Drainage  Pumps 

To  Realize  Maximum   Efficiency   Two  Speeds 

Are  Provided  for  by  New  Motors  and 

Chain  Belts  at  Illinois  Plant 

By  E.  J.  HEGERTY 

Of  the  Westinghouse  Electric  &  Manufacturing 

Company 

BY  the  substitution  of  an  electric  for  a 
steam  drive  at  the  pumping  plant  of  the 
Spring  Lake  Drainage  and  Levee  District 
in  Tazewell  County,  Illinois,  along  the 
Illinois  River,  difficulties  in  obtaining  coal, 
in  securing  and  holding  good  engineers  and 
operators,  and  in  making  emergency  repairs 
— ^all  of  which  were  encountered  when  the 
pumping  engines  were  operated  on  steam — 
were  eliminated.  Power  from  the  new 
motors  is  transmitted  to  the  old  centrifugal 
pumps  by  chain  belts.  By  selecting  two 
separate  motor  sprockets,  to  be  fitted  to  the 
shaft  as  the  head  against  which  the  pump 


operating  the  pumps  on  alternate  days  and 
banking  the  fires  between  these  periods.  The 
objection  to  the  first  method  is  that  it  is 
opposed  to  the  principle  of  the  drainage  sys- 
tem, for  the  water  should  always  be  kept  at 
about  the  same  level  in  the  main  canal,  while 
the  second  scheme  was  undesirable  in  that 
about  half  as  much  coal  is  required  to  bank 
the  fire  as  to  actually  operate  the  pumps. 

The  Spring  Lake  Drainage  and  Levee  Dis- 
trict extends  from  a  point  about  5  miles 
below  Peking,  111.,  to  3  miles  below  the  Cop- 
peras Creek  locks.  This  district,  which  con- 
tains approximately  12,500  acres,  is  about 
18  miles  in  length,  the  width  varying  from 
V2  to  3  miles,  depending  on  the  distance 
from  the  river  to  the  bluffs. 

Original  Plant  Steam-Dbiven 

The  pumping  station  is  at  the  extreme 
lower  end  of  the  district  along  the  river  and 
is  about  15  miles  from  Canton.  The  original 
equipment  of  the  plant  installed  in  1909  con- 
sisted of  two  48-in.  pumps  driven  by  two 


MOTOR,  STEAM  EN- 
GINES AND  PUMPS; 
MOTOR-DRIVEN  COM- 
PRESSOR, USED  AS 
VACUUM  PUMP  FOR 
PRIMING,  WITH  ITS 
STARTING  PANEL  IN 
THE    BACKGROUND 


of  Peoria,  111.,  who  made  a  thorough  investi- 
gation of  the  proposed  change  -and  the 
method  of  making  alterations  necessary  for 
the  Canton  Gas  &  Electric  Company  in  sup- 
plying the  current. 

13,000-VoLT  Transmission  Line 

Energy  is  supplied  over  a  three-phase, 
sixty-cycle,  re,000-volt  transmission  line. 
The  substation  at  the  pumping  plant  con- 
.sists  of  four  25-ft.  poles  placed  one  on  each 
corner  of  a  concrete  foundation  5  ft.  wide 
and  15  ft.  long.  On  these  are  mounted  the 
lightning  arresters,  disconnecting  switches, 
choke  coils  and  fuses.  The  transformers, 
which  are  each  200  kva,  13,000  to  460  volts, 
are  mounted  on  the  concrete  base.  There  is 
no  building  or  roof  over  this  substation,  a 
picket  fence  inclosing  the  whole  apparatus. 

Electrical  Equipment 

The  electrical  equipment  of  the  pumping 
plant  consists  of  two  300-hp.  and  one  100-hp. 
Westinghouse  440-volt  induction  motors, 
with  starting  equipment  consisting  of  auto 
transformers  and  switchboard  type  oil  cir- 
cuit-breakers. The  larger  motors  are  con- 
nected to  the  48-in.  pumps  by  two  25-in. 
silent  chain  belts,  and  the  24-in.  pump  is 
driven  by  a  10-in.  chain  belt.  The  sprockets 
on  the  pump  shafts  were  placed  in  the  posi- 
tion occupied  by  the  flywheel  and  eccentrics 
when  the  plant  was  steam  driven. 

The  purchaser's  specifications  required 
the  pumps  to  be  operated  at  two  speeds,  as 
explained  in  the  first  paragraph.  A  com- 
pressor, used  as  a  vacuum  pump,  replaces 


must  work  changes,  it  is  possible  to  operate 
the  pumps  at  two  different  speeds,  the  lower 
speed  being  used  when  the  pump  is  oper- 
ating against  low  heads  and  the  higher 
speed  when  the  lift  is  near  the  maximum. 
For  average  heads  both  pumps  are  operated 
at  a  very  good  efficiency,  one  on  high  speed 
and  one  on  low  speed.  This  arrangement 
allows  the  pumps  and  the  motors  to  operate 
at  high  efficiencies  at  all  times. 

Pumping  Load  not  Constant 

The  lands  comprising  the  drainage  dis- 
tricts of  the  Illinois  and  Mississippi  rivers 
are  considerably  below  the  levels  of  the 
streams  the  greater  part  of  the  year.  Hence 
the  only  practicable  method  of  bringing 
these  lands  under  cultivation  was  to  con- 
struct a  levee  system,  dig  ditches  and  canals, 
and  install  a  pumping  plant  to  remove  the 
water  to  a  level  that  would  permit  the  land 
to  be  farmed.  Most  of  the  pumping  stations 
in  use  in  this  district  are  steam-driven,  the 
engines  being  either  belted  or  directly  con- 
nected to  centrifugal  pumps.  Usually  these 
stations  have  two  pumps,  the  relative  capaci- 
ties of  which  are  one-third  and  two-thirds 
the  rating  of  the  station.  This  difference  in 
size  is  advisable  because  heavy  pumping  is 
required  for  only  about  three  months  of  the 
year,  as  from  65  to  75  per  cent  of  the  total 
yearly  work  of  the  station  is  done  from 
March  15  to  June  15,  while  the  remaining 
work  is  distributed  about  evenly  through 
the  other  nine  months  of  the  year. 

There  have  been  two  sy.stems  in  use  to 
operate  these  plants  most  economically.  The 
first,  allowing  the  water  to  back  up  in  the 
ditches,  starting  the  pumps  only  when  a 
sufficient  amount  has  been  stored  up  to 
justify  running  the  plant,  and  the  second. 


METHOD  BY  WHICH 
MOTOR  AND  PUMP 
ARE  CONNECTED  — 
MOTOR  USED  REGU- 
LARLY BUT  ENGINE 
READY  FOR  EMERG- 
ENCY   SERVICE 


cross-compound  Russell  engines,  direct-con- 
nected and  operating  at  speeds  of  from  170 
to  215  r.p.m.,  and  one  24-in.  pump  direct- 
connected  to  a  single  cylinder  Russell  en- 
gine, driven  at  250  r.p.m.  The  pumps  were 
primed  by  means  of  steam  ejectors,  and  cur- 
rent for  lighting  the  station  was  furnished 
by  a  small  vertical  engine  direct-connected 
to  a  direct-current  generator.  The  boiler 
plant  consisted  of  two  300-hp.  water-tube 
boilers  with  hand-fired  grates,  the  necessary 
draft  being  obtained  from  a  steam-driven 
induced  draft  outfit. 

In  1914  the  commissioners  of  the  district 
advertised  for  electric  motors  with  con- 
trollers and  chain  drive  for  operating  the 
pumps.  Some  of  the  main  reasons  given 
for  changing  from  steam  to  electric  drive 
were  the  difficulty  in  obtaining  coal,  in 
securing  and  holding  good  engineers  and 
operators,  and  in  making  repairs  in  case  of 
emergency.  In  addition,  the  foundations  of 
the  engines  and  pumps  were  on  poor  soil 
and  weak  piling,  so  that  it  was  impossible  to 
maintain  the  proper  alignment  of  engines 
and  pumps,  which  resulted  in  a  high  main- 
tenance cost.  The  contract  for  the  work 
was  awarded  to  Hoppin  &  Rich,  engineers. 


the  steam  jets  which  were  used  for  priming 
the  pumps  when  the  steam  plant  was  in  use. 
The  installation  of  the  motors  and  changes 
in  piping  to  allow  for  the  new  priming  and 
water  level  maintaining  system  was  made 
without  interfering  with  the  operation  of 
the  steam  plant.  The  cost  of  making  the 
change  was  small,  and  as  no  structural 
changes  were  made  in  the  plant  to  accom- 
modate the  electric  drive,  the  present  steam 
plant  is  intact  and  can  be  put  into  service 
in  a  very  short  time  at  small  expense. 

The  station  does  not  operate  continuously 
at  its  full  capacity,  nor  does  it  operate  every 
day.  The  pumping  depends  largely  on  the 
season  of  the  year  and  the  amount  of  rain- 
fall. The  usual  load  on  the  plant  is  about 
250  kw.,  and  during  a  part  of  the  year  this 
load  is  on  the  lines  about  10  or  12  hours  per 
day,  but  none  of  the  motors  is  operated 
during  the  period  of  the  day  in  which  the 
company  carries  its  peak  load.  During  the 
heavy  pumping  season  the  motors  are  some- 
times operated  18  to  24  hours  per  day,  and 
in  extremely  wet  periods  all  of  the  pumps 
taking  practically  600  kw.  have  been  oper- 
ated for  a  few  hours  at  a  time. 

The  cost  of  operation  has  compared  very 
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Sbction  1 

Applying  to  districts  draining  not  more  than  2500 

acres 

Per 
kw.-hr. 
First  Icw.-hr.  per  acre  per  month  of  total  acre- 
age drained $0,045 

Second   kw.-hr.   per  acre  per  month  of  total 

acreage  drained 0S6 

Third    Icw.-hr.    per   acre    per    month    of   total 

acreage  drained 02S 

Remaining  icw.-hr.  per  acre  per  month  of  total 
acreage  drained 022 

Section  2 

Applying  to  districts  draining  more  than  2500  acres, 

but  less  than  7500  acres 

Per 
kw.-hr. 
First  kw.-hr.  per  acre  per  month  of  total  acre- 
age drained $0.04 

Second   kw.-hr.   per   acre  per  month  of  total 

acreage  drained 03 

Third    kw.-hr.    per    acre    per    month    of   total 

acreage  drained 025 

Remaining  kw.-hr.  per  acre  per  month  of  total 
acreage  drained 02 

Section  3 
Applying  to  districts  draining  more  than  7500  acres 

Per 
kw.-hr. 
First    kw.-hr.    per    acre    per    month   of   total 

acreage  drained $0.03 

Second  kw.-hr.  per  acre  per  month  of  total 

acreage  drained 0225 

Remaining   kw.-hr.    per    acre    per   month   of 

total  acreage  drained 015 


Small  Check  Dams,  in  Series,   Lessen   Flood 
Velocities  in  California  Ravines — Part  I 

Experiments  Prove  Value  of  Obstructions  in  Channels  Where 
Floods  Originate — Water  Robbed  of  Debris  Carrying  Power 

By  HARRY  F.  OLMSTED 
Of  Buck  &  Olmsted,  Conservation  Engineers,  Los  Angeles 


WTHIN  the  mountain  areas  of  Los  An- 
eles  County,  California,  there  has  been 
conducted,  during  the  past  twelve  months, 
a  series  of  experiments  which  was  insti- 
tuted to  show  conclusively  the  effect  of 
unit  obstructions  upon  stream  flow.  The 
flood  problem  in  the  United  States  is  such 
an  important  one,  and  engineering  methods 


floods  in  past  years,  has  had  a  runoff  of  at 
least  40,000  sec.-ft.,  and  perhaps  more. 

The  significant  characteristic  of  these  im- 
mense flood  flows  discharging  from  water- 
sheds whose  minimum  flows  are  so  small, 
is  the  great  amount  of  debris,  sand  and  silt 
which  they  carry  from  the  upper  reaches  of 
the  streams  to  the  valleys  below.    The  com- 


DAM  AT  EXPERIMENT 
STATION  EQUIPPED 
FOR  INSTANT  RELEASE 
OF  1000  SECOND-FEET 
OF  WATER 


favorably  with  steam  operation,  and  the  cer- 
tainty and  freedom  from  interruption  have 


CHECK  DAMS  WERE 
CONSTRUCTED  WHICH 
SUCCESSFULLY  WITH- 
STOOD THE  IMPACT  OF 
THESE  GREAT  ARTI- 
FICIAL  FLOOD   FLOWS 


made  the  service  very  satisfactory  to  the 
commissioners. 

Power  Rates 

The  schedule  of  power  rates  in  effect  in 
Canton,  111.,  and  vicinity,  applying  to  drain- 
age and  pumping,  was  devised  by  the  firm 
of  Hoppin  &  Rich  after  a  study  of  the  exist- 
ing rates  and  the  cost  of  power  at  the 
company's  switchboard.  The  power  is  sold 
at  a  certain  rate  per  kilowatt-hour  per  acre 
per  month,  the  rate  depending  on  the 
amount  of  land  served  and  the  amount  of 
power  used. 

The  rates  devised  by  the  engineers  of 
the  Canton  Electric  Company  are  shown  in 
the  accompanying  table. 

A  cash  discount  of  5  per  cent  and  an  off- 
peak  discount  of  5  per  cent  are  allowed  from 
above  rates.  The  minimum  charge  is  $10 
to  |20  per  horsepower  per  year. 


Anthracite  Production  in  Pennsylvania 
Falls  Off  Slightly 

The  production  of  anthracite  coal  in 
Pennsylvania  in  1915  was  about  2  per  cent 
less  than  in  1914,  according  to  a  bulletin  of 
the  U.  S.  Geological  Survey.  The  figures  in 
STOSS  tons  were  respectively  79,459,876  and 
81,090,631,  and  the  values  at  the  mines  were 
$184,653,498  and  $188,181,399,  the  average 
value  per  ton  at  the  mines  being  practically 
$2.32  each  year. 


employed  in  remedy  have  proven  so  futile, 
that  these  experiments  carried  out  along 
lines  entirely  new  to  American  practice 
have  attracted  wide  attention.  In  brief,' the 
experiment  has  consisted  in  adapting  the 
Swiss  system  of  flood  prevention  to  ravines 
and  canyons  which  comprise  the  upper 
watersheds  of  certain  torrential  streams  in 
southern  California.  This  system  consists 
of  placing  in  the  upper  channels,  where 
floods  originate,  many  small  and  inexpensive 
cross  structures  or  miniature  dams,  which 
materially  reduce  the  flood  velocities,  rob 
the  waters  of  their  debris  carrying  power, 
and  make  for  greatly  increased  absorption 
in  the  gravels. 

Character  of  Streams 

The  streams  of  Los  Angeles  County  are 
not  rivers,  or  even  brooks,  in  the  dry  sea- 
son, at  which  time  the  major  portions  of 
their  great  lower  channels  are  devoid  of 
surface  flow.  The  largest  stream  in  the 
county,  the  San  Gabriel  River,  which  drains 
a  mountain  area  of  222  sq.  mi.,  has  had 
a  minimum  flow  of  2  sec.-ft.  at  its  mouth 
as  against  a  maximum  flow  of  45,000  sec.-ft. 
The  rainfall  that  is  largely  responsible  for 
these  changes  falls  between  Nov.  1  and 
May  31,  and  the  flood  producing  precipita- 
tion may  be  expected  in  the  months  of 
January,  February  and  March. 

The  only  other  large  stream  in  the  county 
is  the  Los  Angeles  River,  which,   during 


paratively  short  distance  from  the  moun- 
tain crest  line  to  the  sea,  40  miles,  and  the 
pronounced  drop,  6000  ft.,  with  a  constantly 
diminishing  gradient,  causes  flood  waters  to 
transport  great  masses  of  detritus  from  the 
upper  reaches  and  to  deposit  them  in  the 
lower  channels.  This  building  up  process 
has  caused  a  greater  and  greater  area  to  be 
menaced  and  has  resulted  in  the  failure  of 
every  lower  channel  in  southern  California 
to  carry  the  floods,  excepting  that  of  the 
Los  Angeles  River  through  the  city  of  Los 
Angeles.  Major  floods  occur  in  southern 
California  on  an  average  of  every  seven 
years,  although  there  have  been  periods  of 
as  high  as  29  years  between  these  visita- 
tions. During  the  flood  of  1914  Los  An- 
geles County  experienced  a  financial  loss 
of  over  $10,000,000.  This  was  undoubtedly 
the  greatest  loss  by  flood  in  the  history  of 
the  county,  for,  although  the  flood  was  by 
no  means  the  most  severe,  the  improvements 
menaced  and  wrecked  were  the  greatest  of 
any  flood  year.  Future  floods  of  equal  vio- 
lence will  cause  without  question  even 
greater  losses. 

Board  Investigates  Flood  Problem 

The  board  of  engineers  for  flood  control, 
appointed  by  the  Los  Angeles  County  super- 
visors in  April,  1914,  reported  over  one 
year  later  that  a  fund  of  $16,500,000  would 
be  required  to  carry  out  measures  for  flood 
protection,  which  could  be  depended  upon 
to  relieve  the  situation  in  Los  Angeles 
County.  There  was  some  diversity  of 
opinion  among  the  engineers  constituting 
the  board  as  to  the  relative  importance  of 
certain  types  of  work  recommended  in  the 
report.  For  instance,  it  was  recommended 
by  the  committee  on  conservation  that 
$4,130,838  be  appropriated  to  provide  for 
impeding  dams  in  the  mountain  ravines, 
rock-fill  dams  in  the  canyons,  masonry  dams 
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where  reservoir  sites  exist,  spreading  de- 
vices whereby  the  canyon  waters  could  be 
made  to  cover  debris  cones  to  obtain  the 
maximum  absorption,  and  for  the  refore- 
station of  denuded  areas.  The  sum  included 
in  the  $16,500,000  total  to  provide  for  these 
measures  was  only  $2,800,000.  The  diflfer- 
ence  was  occasioned  because  the  majority 
of  the  board  believed  that  the  restraining 
dam  method  had  not  been  sufficiently  tested 
in  America.  This  belief,  together  with  the 
fact  that  there  was  no  way  to  ascertain 
mathematically  what  degree  of  efficiency 
this  class  of  construction  might  attain,  in- 
fluenced the  board  in  recommending  the 
smaller  sum. 

The  committee  recommending  the  large 
appropriation  took  this  position: 

1.  Any  comprehensive  flood  control  plan 
for  Los  Angeles  County  must  not  alone  pro- 
vide for  a  quick  and  safe  delivery  of  flood 
waters  into  the  sea,  but  must  also  look  to 
the  reduction  of  these  wastes  by  utilizing 
all  surface  storage  sites. 

2.  Any  engineering  means  that  would 
check  the  velocities  of  flood  water  in  the 
mountain  region  and  thus  prevent  the  great 
disgorging  of  debris  into  the  lower  channels 
and  upon  the  lower  lands,  should  certainly 
be  adopted,  providing  the  cost  was  not  pro- 
hibitive. 

3.  The  great  cones  of  gravel  deposits  at 
the  canyon  mouths  should  be  utilized  to  the 
greatest  possible  extent  as  absorption 
grounds  for  the  clarified  flood  flows. 

4.  The  cost  and  character  of  the  lower 
channel  rectification  must  necessarily  be  in- 
fluenced by  the  diminution  of  flood  crests 
by  means  of  the  upper  work. 

Check  Dams  Proposed 

That  there  is  some  relief  to  be  afforded 
from  the  retarding  works  in  the  mountain 
regions  no  one  will  deny.  It  is  also  an  in- 
disputable fact  that  there  will  always  be 
need  for  lower  channels.     The  proportion 


of  any  given  appropriation  that  should  be 
devoted  to  each,  and  the  order  in  which  the 
expenditures  should  be  made,  were,  there- 
fore, the  questions  confronting  the  board  of 
engineers. 

Frank  H.  Olmsted,  the  writer's  father, 
the  chairman  of  that  committee  of  the 
board  which  investigated  the  subject  of 
water  conservation  in  its  relation  to  flood 
crests,  was  responsible  for  the  introduction 
to  the  board  of  engineers  of  the  idea  of 
the  check  dam  method.  He  argued  that, 
without  the  mountain  control,  channel  ex- 
penditures in  the  lower  reaches  would  be 
wasted  in  the  future  as  they  have  proved 
to  be  in  the  past  and  that  until  such  moun- 
tain works  were  constructed  it  would  be 
impossible  for  any  one  to  approximate  with 
any  degree  of  accuracy  the  amount  of  relief 
to  be  afforded  by  this  system. 

Reports  concerning  the  control  of  certain 
Swiss  and  Austrian  rivers  by  means  of 
check  dams,  forestry,  etc.,  stated  that  for 
many  years  no  real  success  had  attended 
the  efforts  of  foreign  engineers  to  control 
the  torrents  in  the  Rhine  Valley  by  means 
of  channel  work  in  the  lower  rivers.  Chan- 
nel rectiflcation,  bank  protection,  and  levee 
work  were  all  recognized  failures  until  the 
erosion  in  the  upper  reaches  had  been  pre- 
vented by  the  check  dam  system  and  by  the 
terracing  and  planting  of  barren  and  badly 
eroded  slopes. 

Mr.  Olmsted  became  convinced  that  the 
Swiss  system  could  be  admirably  adapted 
to  the  Southern  California  mountain  re- 
gion, where  it  would  be  a  powerful  factor 
in  the  reduction  of  flood  flows  by  conserva- 
tion. He  pointed  out  that  while  the  Eu- 
ropean engineers  had  a  much  more  adapta- 
ble material  in  slate  with  which  to  build 
their  retarding  structures,  the  granite 
formation  of  the  Southern  California  moun- 
tains afforded  fair  building  material  and 
an  added  advantage  in  the  highly  porous 
character  of  the  mountain  slopes,  the  lower 
channel  bottoms,  and  the  debris  cones. 

$23,000  FOR  Experiments 

At  the  earnest  solicitation  of  Mr.  Olm- 
sted, the  board  of  supervisors  acquiesced 
in  the  expenditure  of  $23,000  for  experi- 
mental work  to  test  out  the  Swiss  system. 
About  $13,000  of  this  amount  was  expended 
on  an  experiment  station  in  Clear  Creek, 
a  small  tributary  of  Tujunga  River.  This 
experiment  station  consisted  in  the  first 
instance  of  a  rock  fill  dam  with  masonry 
core.  This  dam  was  made  24  ft.  high  and 
was  equipped  with  collapsible  gates  which 
would  instantly  release  1000  sec.-ft.  when 
the  reservoir  was  filled.  The  canyon  was  a 
short  one,  well  brushed,  very  crooked  in 
alignment,  and  somewhat  typical  of  the 
flood  producing  ravines  of  Los  Angeles 
County.  Observations  were  taken  at  vari- 
ous points  below  the  dam,  when  as  much 
as  700  sec.-ft.  were  instantly  released.  This 
caused  a  great  wave  of  water  to  rush  down 
the  canyon.     There  were   several   experi- 


THESE  STRUCTURES  ARE  OF  DRY  RUBBLE  MASONRY 
AND    IMPOUND    LITTXj;   OR    NO    WATER    BEHIND 
THEM.    EACH  DAM  ACTS  AS  A  PROTECTOR  FOR 
THE    ONE    BELOW    IT.     THUS    IT    IS    ESSEN- 
TIAL   THAT    THE    UPPER    REACHES    BE 
TREATED  FIRST 


ments  of  this  nature  taken  to  note  the 
initial  velocity  of  flow  and  its  observed  re- 
tardation, both  in  the  clear  channel  and 
after  the  structures  were  installed.  Check 
dams  were  built  in  the  streamway  in  two 
sets  of  ten  each,  and  observations  of  flow 
were  taken  at  the  completion  of  each  set. 

From  these  experiments  certain  types  of 
structures  required  to  withstand  the  sud- 
den impact  of  varying  quantities  of  water 
have  been  evolved,  and  quantitative  values 
for  the  retarding  effects  of  natural  obstruc- 
tions and  the  unit  structures  have  been  de- 
termined. In  brief,  the  results  of  this  por- 
tion of  the  experiments  furnished  convinc- 
ing evidence  that  this  system  could  be  ap- 
plied at  a  reasonable  cost  to  the  Southern 
California  ravines  with  beneficial  results, 
and  that  the  structures  themselves  were 
stable  under  flows  approximating  cloud- 
burst conditions.  For  example,  when 
210,000  gal.  of  water  was  instantaneously 
released,  the  initial  velocity  measured  19.5 
ft.  per  second.  In  the  clear  and  unob- 
structed channel  1100  ft.  distant,  the  na- 
tural velocity  had  dropped  to  7.8  ft.  per 
second.  This  same  amount  of  water  in- 
stantly released  over  the  same  reach  with 
ten  cross  structures  installed,  showed  a  ve- 
locity of  4.8  ft.  per  second  at  the  lower 
station,  or  a  38.5  per  cent  velocity  reduc- 
tion.   In  other  words,  these  ten  check  dams 


A   LITTLE  THE  WORSE  FOR  WEAR — AN   APRON   OR 
8PILLBREAK    SAVED   THIS   STRUCTURE.     ANNUAL 
MAINTENANCE    WILL    BE    SMALL    BUT    ABSO- 
LUTELY   ESSENTIAL    IN    THE    CORRECTED) 
CANYON 
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had  reduced  the  transporting  power  of  this 
flood  flow  94.5  per  cent  in  1100  ft.  The 
same  quantity  of  water  released  over  the 
same  reach  with  twenty  cross  structures 
showed  a  velocity  of  2.9  ft.  per  second  at 
the  lower  station,  or  63  per  cent  of  velocity 
reduction  with  a  corresponding  reduction 


of  99.6  per  cent  in  the  transporting  power. 
With  112,500  gal.  storage,  which  would 
probably  more  nearly  represent  the  maxi- 
mum flow  of  a  cloudburst  in  this  canyon, 
the  showing  was  even  better,  as  indicated 
by  the  accompanying  table. 

(To  be  concluded) 


Riveted  Joints  Being  Tested  by  Series  of  Simple 
and  Accurate  Mirror  Extensometers 

New  Method  of  Applying  Strain  Apparatus  to  the  Determination  of 
Rivet  Slip  and  the  Distribution  of  Stress  in  Riveted  Joints  Explained 


SEVERAL  ASSUMPTIONS  almost  uni- 
versally made  in  the  design  of  riveted 
joints  have  never  been  fully  justified  by  ex- 
tensive and  exact  scientific  tests.  For  ex- 
ample, it  is  assumed  in  the  design  of  a  typ- 
ical joint  that  the  given  total  stress  in  the 
main  members  is  distributed  equally  among 
all  the  rivets  in  that  member,  and  that  the 
unit  stresses  in  the  rivets  shall  be  based 
upon  shear  or  bearing  values  obtained  by 
tests  for  ultimate  strength,  regardless  of 
the  effects  of  rivet  slip  and  of  the  initial 
rivet  stresses,  shrinkage  and  frictional 
grip.  Tests  are  being  made  at  Purdue  Uni- 
versity by  the  use  of  a  new  device  consist- 
ing of  a  series  of  mirror  extensometers  dis- 
tributed along  the  test  piece  between  the 
rivets,  and  designed  to  make  possible  the 
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DETAILS  OF  SFECIMEN  AND  INSTRUMENTS 


accurate  determination  of  (a)  the  unit 
stress  on  the  rivets  at  which  the  first  slip 
occurs;  (b)  how  the  total  stress  is  propor- 
tioned among  the  various  rivets  in  a  con- 
nection, and  (c)  how  this  distribution  of 
stress  is  affected  by  the  proportions  and 
areas  of  the  connected  pieces. 

These  tests  will  supplement  those 
already  made  and  reported  by  the  Amer- 
ican Railway  Engineering  Association  in 
March,  1905,  and  by  the  University  of  Illi- 
nois in  Bulletin  49,  which  indicate  small 
slips  at  low  unit  stresses.  While  the  re- 
sults of  the  present  series  are  not  yet  avail- 
able, the  general  method  being  used  and  the 
details  of  the  instruments  have  been  fur- 
nished by  Albert  Smith,  professor  of  struc- 
tural engineering  at  Purdue  University. 

The  accompanying  diagrams  indicate  the 
manner  of  constructing  the  mirror  extenso- 
meters and  the  supporting  frame  and  ap- 
plying them  to  an  8-in.  specimen  with  a 
single  row  of  eight  rivets.  For  this  case 
the  instrument  consists  of  a  series  of  rows 
of  small  mirror  extensometers,  five  in  each 
row,  which  indicate  the  strains  in  1  in.  for 
these  rows  between  the  rivets,  as  shown. 

These  small  extensometers  are  con- 
structed of  two  plates  supported  by  pins  in 
prick-punched  holes  in  the  specimen.  Two 
small  steel  rollers,  or  needles,  to  one  of 
which  a  thin  plate-glass  mirror  is  at- 
tached by  plaster  of  paris,  separate  these 
plates,  as  shown  in  the  diagram,  and  each 
plate  is  ground  so  as  to  leave  a  narrow 
track  on  the  edges  in  contact  with  the 
rollers.  The  rows  of  instruments  are  held 
in  place  by  a  wooden  frame  and  a  rubber 
band  stretched  across  frets.  The  tension 
of  this  band  holds  the  instrument  points 
firmly  in  the  prick-punched  holes  on  the 
specimen  and  keeps  the  rollers  in  position 
between  the  two  plates.  A  fixed  mirror  at- 
tached to  the  outside  of  the  longer  plate  is 
designed  to  give  corrections  to  be  applied 
to  the  readings  of  the  roller  mirrors  to 
eliminate  errors  from  bending  or  vertical 
displacement  of  the  specimen. 

At  a  convenient  distance  from  the  speci- 
men a  telescope  is  set  up,  which  looks  in 
the  mirror  and  back  into  a  vertical  scale 
at  the  desired  distance  from  the  mirror.  It 
has  been  found  desirable  to  make  the  line 
of  sight  as  nearly  horizontal  as  possible, 
and  this  involves  cutting  a  hole  in  the 
scale  to  receive  the  barrel  of  the  telescope. 

Making  Observations 

When  the  specimen  is  subjected  to  ten- 
sion the  deformation  causes  the  distance  be- 
tween the  prick-punched  holes  to  increase, 
and  results  in  a  relative  motion  of  the  two 
plates  equal  to  the  unit  deformation,  since 
the  holes  are  1  in.  apart.  The  needles  re- 
volve through  a  vertical  angle  a  (equal  to 
the  deformation  divided  by  the  diameter  of 
the  needle),  causing  the  line  of  sight  be- 
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FRAME    ATTACHED    TO    SPECIMEN 

tween  the  mirror  and  scale  to  move  through 
the  vertical  angle  2a.  For  a  scale  distance 
of  100  in.  the  reading  thus  equals  200a. 
It  has  been  found  possible  to  read  hun- 
dredths of  an  inch  at  this  distance  with 
a  probable  error  of  one  hundredth.  The 
smallest  stress  which  can  be  observed  is 
thus  about  60  lb.  per  square  inch. 

Determining  Slip  Points 

The  row  of  instruments  above  the  first 
rivet  of  the  joint  should  show  the  fiber 
stress  due  to  the  total  load.  The  instru- 
ment between  the  first  and  second  rivet 
should  show  a  fiber  stress  diminished  by 
the  stress  carried  by  the  rivet  to  the  mid- 
dle plate.  So  long  as  the  difference  be- 
tween the  readings  of  the  first  and  second 
rows  of  instruments  is  large  and  constant, 
the  first  rivet  is  carrying  its  proper  load. 
When  for  a  1000-lb.  increment  this  differ- 
ence disappears  or  becomes  negative,  the 
first  rivet  has  slipped.  Then  as  the  stress 
is  increased  the  increments  of  the  second 
row  of  instruments  again  increases  until 
the  first  rivet  slips  again.  Similar  observa- 
tions show  the  point  at  which  the  second 
rivet  slips. 

The  average  fiber  stress  across  any  sec- 
tion multiplied  by  the  area  gives  the  stress 
at  that  section,  and  this  stress  subtracted 
from  a  stress  similarly  obtained  for  the 
section  above  gives  the  stress  carried  by 
the  rivet  between. 

In  the  last  test  made  upon  a  four-rivet 
specimen,  after  the  load  had  been  carried  up 
to  the  design  load  for  %-in.  rivets,  the  load 
was  dropped  to  20,000  lb.  and  then  brought 
up  to  25,000  lb.,  and  the  mirrors  were  read. 
Twice  again  the  load  was  dropped  and 
raised,  and  readings  were  taken.  Each 
mirror  thus  had  three  return  readings,  and 
for  thirty-one  of  the  thirty-two  instru- 
tnents  the  check  was  remarkably  good, 
being  within  0.01  in.  on  the  scale  for  a  total 
movement  of  0.80  in.  One  reading  for  one 
instrument  showed  a  large  difference,  prob- 
ably due  to  an  error,  as  the  others  agreed. 

This  work  is  being  conducted  in  the  test- 
ing laboratory  of  Purdue  University,  of 
which  W.  K.  Hatt  is  director,  by  Prof. 
Albert  Smith  and  H.  H.  Schofield. 
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Is  the  Ton-Mile  the  Proper  Basis  for  Allocating 
Railroad  Operating  Costs? 

Are  Not  Maximum  Loads  More  Pertinent  Than  Total  Tonnages,  and  Should 
Not   More   Weight   Be   Given   to   Deterioration   Independent   of   TraflBc? 

By  PAUL  M.  LA  BACH 
Assistant  Engineer,  Chicago,  Rock  Island  &  Pacific  Railway,  Chicago,  III. 

IS  EITHER  the  ton-mile  or  the  train-mile 
the  proper  basis  for  allocating  railroad 
operating  costs  between  passenger  and 
freight  service?  Are  not  maximum  loads 
and  stresses,  for  which  railroad  structures 
are  designed,  more  pertinent  than  total  ton- 
nages, and  should  not  more  weight  also  be 
given  to  the  fact  that  a  large  percentage  of 
deterioration  is  independent  of  traffic? 

The  Interstate  Commerce  Commission 
and  various  state  commissions  having  de- 
cided that  freight  and  passenger  business 
must  each  be  self-supporting,  it  has  been 
the  duty  of  various  judicial  and  adminis- 
trative bodies  to  find  out  how  this  shall  be 
brought  about.  Up  to  the  present  no  two 
of  these  bodies  have  agreed,  which  is  not  at 
all  surprising-  when  we  consider  the  fact 
that  the  hypothesis  from  which  a  s-tart  is 
made  has  little  to  support  it.  This  assump- 
tion is  that  present  accounting  systems  can 
be  utilized  for  the  purpose. 

Present   Accounting  System 

It  is  a  primary  principle  in  cost  account- 
ing that  the  different  items  must  be  charged 
out  at  the  point  of  origin.  Little  can  be 
expected  from  a  system  which  attempts  to 
do  this  backwards  by  subdividing  the  sum 
total  into  its  constituent  elements.  This 
applies  particularly  to  the  items  which  are 
simply  collective.  If  a  factory  should  charge 
out  all  items  for  axles,  for  instance,  without 
reference  to  the  kind,  little  would  be  known 
about  the  cost  of  any  particular  one.  In  ad- 
dition to  this  the  requirement  that  a  sub- 
division must  be  made  for  freight  and  pas- 
senger costs  means  that  the  origin  of  each 
cost  must  be  ascertained.  This  adds  a  com- 
plication which  has  no  very  satisfactory  so- 
lution particularly  with  reference  to  main- 
tenance of  way  and  structures. 

In  a  good  deal  of  the  discussion  of  the 
subject  there  seems  to  be  a  tendency  for  the 
proponent-^  of  one  method  or  another  to  de- 
scribe other  methods  as  "too  theoretical." 
All  are  practically  in  the  same  boat  insofar 
as  theory  is  concerned,  but  some  theories 
are  apparently  simpler  than  others.  Re- 
course must  be  had  in  all  these  discussions 
to  published  authentic  accounts,  and  for  that 
purpose  the  Interstate  Commerce  Commis- 
sion published  statistics  are  the  only  ones 
now  available  for  comparative  purposes. 
They  subdivide  the  maintenance  of  way  and 
.structures  accounts  as  follows :  (1)  superin- 
tendence; (2)  balla.st;  (3)  ties;  (4)  rails; 
(5)  other  track  material;  (6)  roadway  and 
track;  (7)  removal  of  snow,  sand  and  ice; 
(8)  tunnels;  (9)  bridges,  trestles  and  cul- 
verts; (10)  over  and  under  crossings ;  (11) 
grade  crossings,  fences,  cattle  guards  and 
signs ;  ( 12 )  snow  and  sand  fences  and  snow- 
sheds;  (13)  signals  and  interlocking  plants; 
(14)  telegraph  and  telephone  lines;  (15) 
electric  power  transmission  lines;  (16) 
buildings,  fixtures  and  grounds;  (17)  docks 
and  wharves;  (18)  roadway,  tools  and  sup- 
plies; (19)  injuries  to  per.sons;  (20)  sta- 
tionery and  printing;  (21)  other  expenses; 

(22)  maintenance  joint   tracks,   etc.,    Dr.; 

(23)  maintenance  joint  tracks,  etc.,  Cr. 
It  will  be  .seen  that  these  are  collective 


public.  This  has  been  called  a  prosperity 
factor  and  should  be  chargeable  to  passen- 
ger expense,  as  it  makes  little  difference  to 
the  freight  service  if  things  do  not  look 
spick  and  span. 

Equation    For   Maintenance   Expenses 

The  equation  for  total  maintenance  of 

way  and  structures  operating  expense  will 

then  be 

accounts  without  reference  to  cause  of  ex-  A-\-B  +  C  +  D-\-fx  +  py  =  Q 

pense    except    in    one    or    two    instances,  ^^ere  A  =  amount  (buildings,  yards,  etc.) 

Broadly  speaking,  all  necessary  expense  is  ^^ich  can  be  charged  to  either  freight  or 

due  to  one  of  three  causes:    (a)   Legal  or  passenger  traffic  by  reason  of  exclusive  oc- 

community   requirements;    (b)    destructive  cupancy  or  usage;   B,  a  prosperity  factor 

forces  of  nature;   (c)  destructive  mechani-  ^jjjch  causes  a  prosperous  railroad  to  in- 

cal   forces   originating   in   the  conduct  of  julge   in    landscape   gardening   and   other 

transportation.  methods  of  pleasing  the  eye  of  passengers; 

Under  the  heading  (a)  are  a  large  num-  c,  legal  requirements  for  the  safety  of  per- 

ber  of  items  not  found  in  the  classification  sons   or   property   of   neighbors    (the  cost 

above.      Some   may   be   partly    included   in     

(1),  but  others  are  found  by  name,  such 

po    fonnino-     fnf tlpo-iinrrl«     siiirnq     iinHpr   and  Table  1 — Items  for  a  Certain  Railroad  That  Do 

as  lencing,  caraeguaras^  signs,  unaer  ana  not  originate  in  Mechanical  wear  of  track 

overgrade   crossings.      They   have   nothing  used  jointly  by  both  s^reight  and 

to  do,  as  a  rule,  with  the  relative  amounts  passenger  equipment 

of  the  different  kinds  of  traffic,  as  they  are  ^  <*3'i  passenger :  $64  freight) . . . . . .              $100 

primarily    intended    to    protect    abutting     c !  ] ! . . !  1 ." ! ! ! ! ! .' ! ! ! ! ! ! .'  i ! .' ! ! ! !  25 

property  owners,  pedestrians,  etc.    Under-  Raii— cost  Ve'.ooo'cso-ibVf  length 'of  ilfV, 

grade  crossings  might  be  considered  to  have  Ties-i^cre^osotoi-cosV  Ha66 1 '  iengtii '  of*''" 

some  relation  to  the  differences  in  traffic,         life,  20  years leo 

I      i  ii-    i        1    i-         •                    !•    Ui.  Ballast — cost,    $5,600;    length    of   life,    20 

but  that  relation  is  very  slight.  years  : iso 

TT    J        ii       1-       J"  /T-\     •      •      1    J    J       u    i.        Ditching  and  restoring  cross-section 100 

Under  the  heading    (b)    is   included  what  widening  banks  to  original  cross-.section.      75 

is  sometimes  called  weather  stress.  Erosion,  ^'c'ilan1n|"cuiveMl  .'.°. . "°°^^'. .  "^''.*.'!°"':^.'  lOO 

decay,  oxidation  or  similar  manifestations  cutting  grass  and  weeds. ...'!."!!..'!!!. .    25 

may  destroy  or  decrease  the  efficiency  of  the      Kemovai  of  snow  and  ice 30    ^^^^ 

track   structure.      It   is    used   here   in   the         ^^^^^  ^  r^ 

sense  of  destruction  which  would  take  place  '  

if  no  trains  were  run.    The  process  is  hardly 

perceptible  at  times,  but  the  maintenance  usually  varies  with  the  density  of  popula- 

of  a  railroad  constantly  calls  for  the  flush-  tion ;    the    items    are    fences,    cattleguards, 

ing  of  embankments,  digging  of  ditches,  re-  signs,    grade   crossings,    etc.)  ;    D,   amount 

pairing   of   snow   fences,    cleaning   of   cul-  necessary  to  overcome  the  destructive  ef- 

verts,    replacing    of   bridges    and    embank-  fects  of  erosion,  corrosion,   snow,   ice  and 

ments  after  washouts.    Also,  rails  rust  and  floods ;  /,  amount  needed  to  overcome  the 

ties  decay,  but  we  take  little  note  of  it.    A  destructive  effect  of  a  unit  of  freight  traffic; 

great  deal  of  track  work,  such  as  surfacing,  ^,  total  number  of  units  of  freight  traffic  per 

is  due  partly  to  the  presence  of  water  and  year ;  p,  amount  needed  to  overcome  the  de- 

not  altogether  to  the  movement  of  trains,  structive  effect  of  a  unit  of  passenger  traffic ; 

Two  years  ago  |10,000,000  was  lost  through  V,  total  number  of  units  of  passenger  traffic 

floods  in  one  state,  and  it  is  not  unusual  per  year,  and  Q,  total  expenditure, 

for  a  large  system  to  lose  $1,000,000  in  a  For  the  sake  of  brevity,  A  +  B  +  C  +  D 

season  through  floods.  may  be  represented  by  K,  which  thus  rep- 

Under  the  heading   (c)  we  have  the  ele-  ''esents  all  those  items  which  do  not  origi- 

ment  which  has  been  most  discussed  and  "^te  in  the  mechanical  wear  of  track  used 

frequently  used  as  the  criterion  for  the  divi-  Jointly  by  both  freight  and  passenger  equip- 

sion  of  all  expenses.     That  the  movement  ment.    The  formula  thus  becomes : 

of  trains  does  cause  destruction  goes  with-  K  +  fx  +  py  =  Q 

out   saying,   but   it   frequently  causes   less  Table  1  is  an  estimate  of  the  value  of  K 

than  half  the  annual  maintenance  expense.  on  a  railroad  in  the  Mississippi  valley.    The 

The  foregoing  only  includes  necessary  ex-  unit  is  one  mile  of  main  track, 
penses.  Anything  not  utilitarian  is  as-  The  foregoing,  of  course,  has  no  general 
sumed  to  be  omitted.  However,  business  is  application,  but  the  road  in  question  aver- 
not  done  that  way,  and  lines  having  exten-  aged  about  $1,400  per  track  mile  for  total 
sive  passenger  traffic  indulge  in  ornamenta-  maintenance  of  way  and  structures,  the 
tion,  landscape  gardening  and  various  other  item  fx  +  py  being  only  $485,  or  about  34 
expenses  to  please  the  eye  of  the  traveling  per  cent   of  the  total.     A,  B,  and   C  can 


Taulf:  2 — Maintenance  Costs  Per  1000  Car-Miles  of  Railroads  with  Various  Ratios  of  Passenger  and 

Freight  Tracks 

Cost  of       Passenger-  Cost  of 

maintenance     car  mile-      Alaintenance     K  —  A     maintenance 
Milps      of  way  and     age  being         cost  per         assumed  per  1000-car- 

of  structures  1.00  freight-      1000  car-  as  $800        miles  per 

main      per  mile  of  car-mis.  are  miles  per  mile  per  track-  track-mile 
Railroad  track 

Long  Island   602 

Atlantic  City    248 

West  Jersey  &  .Seashore 526 

.New  York.  New  Haven  &  Hartford.  .  .  .3121 
Philadelphia.  Baltimore  &  Washington. 1083 

Boston  &  Maine 2903 

Delaware,  I^ackawanna  &  Western. . .  .1595 

Peiinsvlvania   6504 

.■Northern  Central    679 

Philadelphia  &  Reading 759 

/.(•high  Valley    2183 

.Norfolk  &  Western 2531 

Virginian    508 


ain  track 

as  below 

of  track 

mile 

for  fx  +  py 

$2,028 

0.39 

$3.5.20 

$800 

$21.5 

1.638 

0.62 

41.43 

800 

21.2 

1,639 

0.69 

38.11 

800 

19.5 

2.414 

2.64 

25.50 

800 

17.1 

2,680 

2.96 

20.83 

800 

13.1 

1,945 

3.94 

19.45 

800 

11.4 

2,849 

6.17 

15.04  • 

800 

10.8 

3,117 

7.43 

14.29 

800 

10.6 

2,194 

7.88 

13.77 

800 

8.7 

2,646 

10.32 

13.34 

800 

8.S 

1,813 

13.63 

11.07 

800 

6.2 

1,879 

20.20 

9.15 

800 

6.2 

1,573 

24.45 

10.96 

800 

6.4 
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usually  be  ascertained  wih  little  difficulty 
by  the  usual  appraisal  methods. 

How  Subdivide  fx  +  py 

The  sum  fx+py  may  fluctuate  from  20  to 
60  per  cent  of  the  total,  depending  on  the 
density  of  traffic,  but  even  in  extreme  cases 
there  does  not  seem  to  be  good  reason  for 
attempting  to  allocate  all  expenses  by  the 
use  of  a  traffic  unit.  How  then  shall  fx  +  py 
be  subdivided? 

The  most  logical  method  is  by  comparing 
the  stresses  produced  by  each  style  of  loco- 
motive when  running  at  its  maximum  al- 
lowable speed.  These  stresses  have  been 
measured  in  the  rail  by  use  of  the  strem- 
matograph.  A  thousand  pounds  static  load 
will  be  1250  lb.  for  a  Mikado  at  35  miles  per 
hour  and  1890  lb.  for  an  Atlantic  type  at 
60  miles  per  hour  if  the  effect  on  stresses  is 
condensed.  This  is  an  increase  of  11  per 
cent  for  the  passenger.  The  ton-miles  of 
the  passenger  locomotive  (minus  tender) 
multiplied  by  1.11  would  form  a  ratio  with 
the  locomotive  ton-miles  of  the  freight  loco- 
motive multiplied  by  1.00.  In  the  foregoing 
case  the  division  of  fx  +  py  would  be  $230 
for  freight  and  $255  for  passenger. 

A  railroad  track,  like  other  structures,  is 
designed  to  carry  its  maximum  loads.  Aver- 
age loads  have  little  bearing  on  the  first  cost. 
The  same  is  true  to  a  certain  extent  of  main- 
tenance. The  greatest  damage  is  done  by 
those  loads  which  create  stresses  near  the 
elastic  limits  of  the  material  employed. 
Loads  which  are  well  within  these  limits 
may  be  repeated  many  millions  of  times 
without  any  apparent  effect.  As  the 
stresses  created  by  the  high-speed  locomo- 
tives are  very  near  the  elastic  limit  of  steel 
it  would  seem  only  fair  to  use  these  loco- 
motives as  a  criterion  rather  than  a  traffic 
unit  which  may  have  little  bearing  on  the 
history  of  the  subject. 

Reverting  again  to  the  problem,  we  have 
from  A,  Table  1,  $64  for  freight  and  $36 
for  passenger.  These,  added  to  their  re- 
spective values  of  fx  +  py  ($230  and  $255), 
give  us,  as  final  figures,  $294  per  mile 
for  freight,  $291  per  mile  for  passenger 
and  $815  which  is  not  affected  by  the 
question,  as  it  would  not  increase  or 
decrease  if  all  trains  were  passenger  or  all 
freight,  unless  it  was  found  in  the  latter 
case,  as  would  undoubtedly  be  true,  that  a 
less  expensive  track  could  be  used. 

Expenses  Not  Affected  By  Traffic 

How  this  $815  should  be  divided  would  be 
a  good  subject  for  argumentation.  In  an 
ordinary  business  it  would  probably  be  di- 
vided in  the  ratio  of  the  net  profits  of  the 
two  classes  of  business.  The  calculations, 
however,  are  used  in  rate  cases  in  which  the 
profit  is  necessarily  a  point  of  issue,  and  so 
some  other  method  will  have  to  be  selected. 
As  railroads  generally  are  required  to  per- 
form two  distinct  classes  of  service  without 
reference  to  the  profitableness  of  either,  it 
would  appear  to  be  equitable  to  divide  all 
these  expenses,  which  do  not  originate  in 
the  class  of  service,  into  two  equal  parts. 
In  the  above  case,  if  the  amount  was  di- 
vided equally,  $815  would  be  charged  out 
as  $407  freight  and  $408  passenger.  These 
figures  added  to  $294  and  $291  give  us  as 
the  final  answer,  freight,  $701,  and  pas- 
senger, $699. 

The  published  statistics  unfortunately  do 
not  have  a  common  unit  of  weight  for 
freight  and  passenger  equipment  which  can 
be  used  in  statistical  arguments.    For  that 


reason  the  car-mile,  as  it 
common  unit,  may  be  used 
made  from  an  engineering 
that  the  effect  of  a  freight 
senger  car  are  the  same, 
passenger  traffic  cannot  be 
freight  traffic  on  either  a  ton- 
mile  basis  can,  however,  be 
unit. 
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Figures  For  Various  Railroads 

The  roads  in  Table  2  have,  with  the  ex- 
ception of  two,  been  money  makers  for  a 
long  term  of  years  and  have  little  deferred 
maintenance.  The  table  shows  that  when 
the  number  of  passenger-car-miles  exceeds 
the  number  of  freight-car-miles  the  cost  per 
mile  of  main  track  increases  for  the  1000 
car-miles  per  mile  of  track.  The  hypotheti- 
cal problem  which  has  been  worked  out 
would  probably  not  apply  except  on  granger 
roads  having  a  car-mile  ratio  of  about  4.5:1. 

In  this  Table  2  accounts  15,  16  and  17 
have  been  subtracted  from  total  mainte- 
nance of  way  and  structures.  It  will  be 
noted  that  after  taking  them  out  and  then 
subtracting  a  constant  of  $800  per  track- 
mile  that  the  roads  doing  the  greater  pas- 
senger business  still  have  the  greater  unit 
costs.  This  does  not  bear  out  the  conten- 
tion that  the  two  classes  of  business  are 
comparable  on  a  ton-mile  basis.  It  is  prob- 
able, however,  that  the  constant  is  too  small 
in  some  cases,  as  a  survey  or  actual  experi- 
ence in  the  engineering  department  of  each 
road  would  be  needed  to  get  it  accurately. 
The  roads  at  the  head  of  the  list  also  run 
trains  faster  than  the  60  miles  per  hour 
assumed  at  the  beginning. 

The  writer  makes  no  claim  for  anything 
in  the  foregoing  except  the  method  of  analy- 
sis. That  some  similar  method  must  be 
used  in  rate  cases  in  order  to  obtain  correct 
results  seems  obvious.  The  revision  down- 
ward of  first  freight  and  then  passenger 
rates  without  reference  to  each  other  or  to 
the  business  as  a  whole  is  apt  to  result  in 
the  omission  of  items  which  are  common 
to  both,  and  thus  deny  the  railroad  a  fair 
return  on  the  investment. 


Discharge    Into    Draft   Tube   In- 
creases Power  Output 

That  the  water  conducted  by  sluices 
from  a  pond  upstream  during  the  flood  sea- 
son at  the  Barton  plant  of  the  Eastern 
Michigan  Edison  Company,  and  discharged 
into  the  draft  tube,  increases  the  power  out- 
put of  the  turbines  and  compensates  in 
a  large  measure  for  the  decreased  output 
due  to  the  rise  of  the  tail-water  level  has 
been  proved  by  actual  tests. 

During  the  construction  of  the  plant  the 
sluices  were  used  to  carry  the  low- water 
flow  of  the  river,  and  in  the  completed 
.structure  have  been  used  for  lowering  the 
pond.  During  the  flood  season  they  are 
used  to  assist  in  regulating  the  pond  level, 
with  the  result  that  the  water  discharged 
into  the  draft  tube  effects  an  increase  in 
the  power  output. 

In  a  test  the  quantity  of  water  dis- 
charged by  the  sluices  was  measured  and 
the  effect  on  one  of  the  units  determined 
while  it  was  running  at  6-10  gate.  The 
power  was  increased  about  9  per  cent,  and 
the  effect  of  an  18-in.  rise  of  water  can 
be  compensated  for. 

The  Barton  plant  was  designed,  and  its 
erection  supervised  by  Gardner  S.  Wil- 
liams, consulting  engineer,  Ann  Arbor, 
Mich. 


Pavement   Near    Car    Lines 
Heaves  During  Cold  Spell 

Freezing    Water    Between    Rails    and    Blocks 

Damages  Streets  in  Seattle  and  Other 

Pacific  Coast  Cities 

By  J.  THOMAS  DOYEY 
President,  Seattle  Engineering  Company 

HEAVED  upward  by  frost  action  to 
heights  of  several  inches  in  the  vicin- 
ity of  street  railway  tracks,  the  pave- 
ments in  Seattle  and  other  cities  in  the 
western  sections  of  the  North  Pacific 
States  suffered  severe  damage  during  Janu- 
ary of  this  year,  a  month  marked  by  the 
longest  duration  of  low  temperatures  re- 
corded in  the  last  ten  years.  Although  ex- 
aminations were  made  on  streets  surfaced 
with  brick,  brick  block,  sand  stone  block, 
creosoted  wood  block  and  asphalt,  no  par- 
ticular type  of  pavement  appeared  to  be  im- 
mune from  the  effects  of  the  cold,  but  the 
one  fact  made  clear  by  these  investigations 
was  that  only  those  streets  which  carried 
street  railway  tracks  exhibited  any  evi- 
dences of  deterioration.  It  is  apparent 
that  the  heaving  was  caused  by  the  freez- 
ing of  water  which  collected  between  the 
rails  and  the  paving  material  adjacent 
thereto,  a  result  attributable  to  improper 
facilities  for  drainage  or  lack  of  a  proper 
filler  between  the  rails  and  the  paving 
blocks. 

Winter  Temperatures 

As  the  greater  number  of  the  investiga- 
tions made  were  in  Seattle  and  vicinity 
and  as  the  temperature  conditions  in  the 
other  cities  closely  approximated  those  of 
Seattle  and  do,  as  a  general  rule,  follow 
them  quite  closely,  temperature  figures  are 
given  for  Seattle  only.  The  average  winter 
temperatures  of  the  North  Pacific  Coast 
cities  are  comparatively  high  and  'very 
equable,  that  of  Seattle  for  the  months  of 
November,  December,  January  and  Febru- 
ary for  the  past  five  years  being  42.35  deg. 
Fahr.  For  the  past  ten  years  the  average 
for  the  same  months  was  42.33  deg.,  the 
maximum  range  of  average  monthly  tem- 
perature for  these  months  during  the  entire 
ten  years  being  only  15  deg.  The  lowest 
temperature  recorded  during  the  last  ten 
years  was  on  Jan.  15,  1907,  when  the 
mercury  reached  11  deg.  above  zero.  The 
greatest  duration  of  low  temperature,  with 
the  exception  of  January,  1915,  was  in  the 
same  month  of  the  same  year  when  there 
were  20  days  whose  minimum  temperature 
was  under  30  deg.  These  days,  however, 
were  not  of  consecutive  duration. 

Between  the  dates  of  Dec.  29,  1915,  and 
Feb.  1,  1916,  there  were  27  days  whose 
minimum  temperature  was  less  than  30  deg., 
the  average  mean  temperature  being  31 
deg.,  so  that  this  is  the  longest  duration  of 
low  temperature  that  has  visited  Seattle 
during  the  past  ten  years.  Corresponding 
conditions  were  felt  in  other  coast  cities. 
There  was  a  light  snow  fall  at  intervals 
during  the  month  of  January  which  had 
the  effect  of  continuing  the  refrigeration 
during  the  few  days  when  the  minimum 
temperature  was  above  freezing,  but  there 
was  never  at  any  time  during  that  month 
over  a  few  inches  of  snow  on  the  ground  at 
one  time. 

Streets  examined  were  paved  with  brick, 
brick  block,  sandstone  block,  creosoted 
wood  block  and  asphalt  and  no  frost  action 
was  noticeable  upon  any  streets  examined 
except  those  on  which  car  lines  were  laid. 
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How  Cold  Weather  Damaged  Pavement  Surfaces  in  Seattle  by  Heaving 


1 — AN  ASPHALT  PAVED  STREET 

IN  WHICH  THE  TOP  OP  THE 

BRICK  ALONG  THE  STREET 

CAR     RAILS     HAS     BEEN 

HEAVED    2%     INCHES 


3 — IN     SOME     PLACES     STREET     CARS 

COULD  NOT  PASS  UNTIL  HEAVED 

BRICK    HAD    BEEN    REMOVED 


■ 

I  H^^^  t'Srr^n',      -IS*! 

Ik   ' 

2 — HOW    SEATTLE    STREETS    BETWEEN    CAR    TRACKS    HAVE 

BEEN   DAMAGED  BY  FROST  ACTION — THE  BREAKING  OF 

THE   ASPHALT    CONTINUED    AT    INTERVALS    FOR   A 

NUMBER  OF  BLOCKS 


4 — HOW     THE     STREET      CARS      HAVE 

POUNDED    DOWN    PROJECTING    TOPS 

OF    PAVING    BRICK 


5— STRAIGHT  EDGE   AND  RULER  INDI- 
CATE   RISE    OF    TOP    OF    BRICK 
ABOVE  TRACK  RAIL 


6 — A    BRICK    PAVED    STREET    WHICH    WAS    HEAVED    5    INCHES    ABOVE   THE 
RAIL,   BLOCKING   CAR  SURFACE 


-THE    HEAVING    OF    THIS    WOOD    BLOCK    PAVEMENT    OCCURRED,    GEN- 
ERALLY, ONLY  BETWEEN  THE  CAR  TRACKS 
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All  the  damage  to  the  paving  was  con- 
tiguous to  the  car  tracks.  The  streets  were 
of  various  widths  and  grades  varying  from 
24  to  60-ft.  roadways  and  from  0  to  7  per 
cent  grades,  in  light,  medium  and  heavy 
traffic  districts,  but  the  results  noted  did 
not  seem  to  be  affected  by  any  of  these 
conditions. 

Extent  of  Damage 

The  results  of  the  examinations  of  the 
pavements  are  shown  by  the  accompanying 
photographs.  No.  1  shows  the  general  con- 
dition of  heave  of  the  paving  brick  along 
an  asphalt  section.  The  brick  in  all  cases 
was  originally  laid  so  that  their  tops  were 
coincident  in  elevation  with  the  top  of  the 
rail.  In  photo  1  the  top  of  the  brick  is 
approximately  214  in.  above  the  top  of  the 
rail  and  this  condition  existed  at  this  loca- 
tion for  a  distance  of  about  100  ft.  in  each 
case,  the  brick  gradually  receding  to  an 
elevation  of  about  %  in.  above  the  normal 
for  the  balance  of  the  block.  The  brick  next 
to  the  track  is  a  bull-nosed  pattern,  as  may 
be  seen  in  photo  2,  which  shows  the  brick 
removed  on  the  same  street  a  few  blocks 
away.  This  street  is  in  a  residence  district 
and  supports  a  medium  residence  traffic  of 
light  vehicles,  principally  automobiles,  and 
has  been  in  service  since  1908  and  1909. 
The  bricks  were  originally  laid  on  a  sand 
cushion  with  cement  grout.  A  filler  of  the 
same  material  was  run  between  the  brick 
and  the  track,  but  this  has  long  since  been 
broken  away  by  the  street  car  and  other 
traffic  and  has  left  practically  no  filler  be- 
tween the  brick  and  the  rail. 

Photo  2  shows  the  same  street  at  another 
location  and  the  frost  action  upon  the  brick 
and  asphalt  between  the  tracks.  It  will  be 
noted  that  the  bricks  here  shown  have  been 
rai.sed  both  on  the  outside  and  inside  (on 
the  left-hand  track)  of  the  rail.  The  break- 
ing of  the  asphalt  continued  at  intervals 
over  a  number  of  blocks  in  more  or  less  de- 
gree. This  part  of  the  street  was  paved  in 
1908,  the  roadway  is  40  ft.  in  width.  The 
gradient  is  less  than  1  per  cent. 

Photo  .3  shows  a  street  paved  entirely 
with  vitrified  paving  brick,  8V2  x  4  x  2% 
in.,  the  exposed  edges  of  which  are  rounded 
to  a  radius  of  14  in.  The  paving  was  laid 
in  1909  and  sustains  a  heavier  traffic  than 
the  previou.s  streets  noted,  but  could  not 
be  termed  a  heavy  traffic  thoroughfare. 
The  width  of  roadway  is  60  ft.  and  the 
gradients  vary  from  5  to  0.05  per  cent.  This 
street  showed  a  consistent  raising  of  the 
brick  on  both  the  inside  and  outside  of 
the  car  tracks  and  only  at  intervals  were 
large  heaves  noted. 

Levels  Taken 

As  it  was  desired  to  show  an  average  con- 
dition' of  this  type  of  paving  direct  levels 
were  taken  over  approximately  lOGO  lin.  ft. 
of  street  Hnside  and  outside  of  both  rails) 
which  gave  the  following  results : 

Length,  approximately  2000  ft.;  average 
elevation  of  top  of  brick  inside  and  outside 
rail,  above  top  of  rail,  taken  at  5-ft.  inter- 
vals, 0.0.533  ft.  Length  250  ft.,  .showing 
highe.st  elevation  of  brick  above  top  of  rail, 
0.124  ft.  Highest  average  of  any  two  read- 
ings taken.  0.1693  ft.  Maximum  reading 
0.1732  ft. 

About  55  lin.  ft.  of  brick  between  the 
tracks  had  been  removed  contiguous  to 
where  the  readings  were  taken,  as  the  raise 
of  the  brick  in  that  portion  had  been  high 
enough  to  interfere  with  street  car  traffic. 
Numerous   instances,  particularly  at  cross 


otreets,  showed  the  effect  of  the  impact  of 
traffic  on  the  paving  material  that  had  been 
forced  above  the  grade  of  the  tracks.  In 
more  cases  of  this  kind  the  material  was 
either  forced  out  or  reduced  to  small  pieces, 
as  shown  in  photo  4,  which  is  a  portion  of 
the  same  .street  shown  in  photo  3,  some 
blocks  distant.  The  gradient  at  this  point  is 
2  per  cent  and  the  width  of  roadway  44  ft. 

Blocks  Heaved  5  Inches 

Photo  5  shows  a  pavement  of  brick  laid 
5  years  ago,  where  the  brick  along  the  car 
tracks  has  been  removed  because  of  its  in- 
terference with  traffic.  The  grades  on  these 
streets  are  light  and  the  traffic  of  medium 
character.  The  tracks  shown  had  in  most 
cases  been  cleaned  and  been  kept  clear  of 
snow  by  the  car  traffic.  In  photo  6  is  shown 
a  track  in  a  small  town  in  northern  Oregon 
which  had  not  had  the  advantage  of  con- 
stant traffic  and  cleaning.  Here  the  brick, 
laid  in  1912,  raised  a  full  5  in.  above  the 
rail  and  temporarily  precluded  the  use  of 
the  track  for  car  service. 

All  of  the  brick  paving  examined  was 
of  practically  the  same  construction  and 
showed  that  either  cement  grout  or  small 
brick  fillers  had  been  used  between  the 
track  and  the  paving  material,  but  that  the 
fillers  had  in  all  cases  broken  up  so  as  to 
cease  to  fulfill  their  function. 

The  heave  in  a  wood  block  pavement  is 
shown  in  photo  7.  This  pavement  was  laid 
in  1909  and  sustains  a  fairly  heavy  down- 
town traffic.  It  is  laid  on  a  3.93  per  cent 
grade  with  a  60-ft.  roadway.  The  photo- 
graph does  not  indicate  graphically  the 
actual  extent  of  the  damage  caused  by 
the  heaving.  This  pavement  showed  a 
greater  height  of  heave  than  any  of  the 
brick  or  asphalt  pavements  examined,  the 
heave  measuring  from  3  to  3V2  in.  The 
heaving  appeared,  generally,  in  the  center 
of  the  car  tracks  and  at  no  point  on  the 
outside  of  the  tracks  was  any  noticeable 
heave  cause  by  frost  action. 

Ice  Filler  Along  Rails 

As  in  the  case  of  the  brick  paving  the 
wood  block  paving  did  not  have  a  close 
bond  to  the  rail,  a  chamfered  block  next  the 
rail  being  used  with  no  filler.  This  allowed 
the  formation  of  an  ice  filler  between  the 
block  and  the  rail.  That  it  was  the  expan- 
sion of  the  ice  formed  between  the  rail  and 
the  block  that  caused  the  heaving  of  the 
material  was  later  demonstrated  when  wood 
blocks,  frozen  in  the  laboratory,  showed  an 
actual  contraction  in  size  in  the  freezing 
tests.  It  was  noted  that  at  each  rail  joint, 
where  the  opportunity  for  the  admission  of 
water  and  .snow  was  made  easier,  by  rea- 
son of  the  larger  opening,  that  the  heaving 
was  greatest  at  these  points.  These  blocks 
are  of  creosoted  Douglas  fir,  3%  x  SV2  x  6 
in.,  and  were  laid  upon  a  sand  and  cement 
cushion  which  was  found  to  have  held  its 
place  much  better  than  the  sand  cushion  in 
the  portion  of  streets  outside  the  tracks, 
which  had  been  laid  without  mixing  with 
cement. 

All  the  heaving  investigated  was  due  to 
the  lack  of  or  improper  drainage,  which 
allowed  the  water  to  stand  against  the  rail 
till  it  became  frozen,  or  to  the  lack  of  proper 
fillers  between  the  material  and  the  rail, 
which  allowed  the  snow  and  ice  to  become 
driven  into  the  space  by  the  action  of  the 
car  wheel  and  other  vehicles  and  there  to 
expand  when  the  temperature  lowered. 

In  all  cases,  in  four  different  cities,  the 
paving  that,  was  affected  was  in  and  around 


car  tracks  which  were  laid  with  T  rail. 
Both  brick  and  wood  block  that  were  laid 
against  girder  rails,  which  permitted  a 
close  bond  and  did  not  allow  the  formation 
of  ice  against  the  tracks,  showed  no  heaving 
as  the  results  of  the  low  temperatures. 

Streets  paved  with  all  three  materials, 
upon  which  car  lines  were  not  laid,  showed 
no  action  caused  by  frost  or  freezing. 


Fire   Losses   Show   Striking   De- 
crease 

Evidence  of  the  effect  of  careful  selec- 
tion of  risks  and  of  the  great  increase  in 
the  number  of  fire-resistive  buildings  and 
in  the  use  of  sprinkler  systems  is  seen  in 
the  striking  reduction  in  fire  losses  re- 
ported by  the  Manufacturers  Mutual  Fire 
Insurance  Company.  As  shown  in  the  ac- 
companying diagram,  the  average  fire  loss 
in  dollars  per  thousand  dollars  of  insurance 
has  decreased  from  $6.28  in  the  decade 
1835-1845  to  $0.46  in  1905-1915. 
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FIRE    LOSSES   AVERAGED   BY   DECADES    IN    DOL- 
LARS  PER   THOUSAND  DOLLARS   OF 
INSURANCE 

Since  1902  the  M^ater  damage  due  to 
sprinkler  accidents  is  included  with  the  fire 
losses,  and  since  1913  the  damage  by  wind- 
storm has  also  been  included.  As  this  is 
a  mutual  company,  in  which  the  fire  losses 
are  assessed  pro  rata  upon  all  policy  hold- 
ers, the  records  show  clearly  the  direct  ben- 
efits to  all  insurers  as  a  result  of  the  strict 
limitations  of  risk  and  the  use  of  sprinkler 
systems. 


Vehicle  Loads  Now  Limited  in 
Ontario 

A  LAW  limiting  the  load  of  vehicles  oper- 
ating on  the  highways  of  the  Province 
of  pntario,  Canada,  has  just  been  enacted. 
While  a  number  of  the  states  of  t.^ie  union, 
as  well  as  European  countries,  have  adopted 
similar  measures,  Ontario  is  the  first  of  the 
Canadian  provinces  to  have  such  a  law. 

The  provisions  of  the  bill  are  briefly  as 
follows: 

1.  No  vehicle  shall  carry  a  load,  including 
the  vehicle  itself,  greater  than  12  tons  or 
more  than  41/2  tons  on  any  one  wheel. 

2.  No  vehicle  shall  be  operated  on  the 
highways  which  has  any  flange,  rib,  clamp 
or  other  device  attached  to  its  wheels  which 
would  injure  the  highways. 

3.  No  vehicle  shall  carry  a  load,  including 
the  vehicle  itself,  which  wiU  impose  a 
greater  weight  than  650  lb.  per  inch  of  tire. 

4.  Under  certain  conditions  permit  may 
be  granted  for  moving  a  heavier  load,  but 
even  when  such  a  permit  has  been  secured 
;he  operator  or  owner  shall  be  responsible 
for  all  damages  which  may  be  caused. 

5.  No  vehicle  shall  have  a  greater  width 
than  90  in.,  except  traction  engines,  which 
are  limited  to  110  in. 

The  measure  was  enacted  into  law 
through  the  energy  of  its  introducer,  George 
S.  Henry,  member  of  the  Legislative  As- 
sembly of  Ontario  for  East  York. 
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Patrol  System  Improves  Condition  of  Dirt  Roads 
50  Per  Cent  at  Low  Cost 

System  Started  in  Clayton  County,  Iowa,  Three  Years  Ago  Has 
Proved  Its  Value  in  Efficiency  and  Economy  in  Maintenance  Work 

By  E.  B.  TOURTELLOT 
County  Engineer,  Clayton  County,  Iowa 


THREE  years  ago  Clayton  County,  Iowa, 
started  a  patrol  system  for  the  main- 
tenance of  its  dirt  roads.  To-day  the  con- 
dition of  the  roads  in  the  county  is  50  per 
cent  better  than  it  was  then.  They  are 
better  drained,  better  dragged  and  have 
easier  grades.  This  is  attributed  to  the 
fact  that  experienced  road  men  are  on  the 
job  at  the  right  time. 

Use  Drag  at  Right  Time 

To  drag  a  road  at  the  right  time  is  ac- 
knowledged to  be  the  secret  of  a  well-kept 
road.  The  right  time  to  drag  roads  is 
usually  a  matter  of  judgment  with  the  in- 
dividual, or,  perhaps,  a  lack  of  judgment, 
since  little  attention  is  paid  to  the  charac- 
ter of  the  soil  and  the  season  of  the  year. 
The  result  is  that  many  dirt  roads  are 
dragged  either  too  early  or  too  late. 
There  must  be  organization  to  give  good 
results  and  that  organization  must  have 
a  head  in  order  to  operate  in  an  efficient 
manner.  Realizing  the  lack  of  system  in 
the  old  methods  of  road  maintenance,  the 
writer  conceived  the  idea  of  organizing  the 
labor  on  Clayton  County  roads  into  a  patrol 
system,  the  head  of  which  was  to  be  the 
board  of  supervisors  and  the  engineer.  The 
system  was  intended  not  merely  for  road 
dragging  purpose,  but  also  for  repair  and 
permanent  work. 

The  county  is  located  in  the  northeastern 
part  of  Iowa,  and  borders  on  the  Missis- 
sippi River.  It  comprises  about  810  sq. 
miles  of  area  and  is  cut  by  two  fair-sized 
rivers. 

Its  elevations  range  from  600  to  1250  ft. 
above  sea  level.  All  the  streams  in  the 
county  are  cutting  rapidly.  The  surface 
over  the  larger  part  of  the  country  is  made 
up  of  a  light  clay,  which  washes  very  read- 
ily, and,  at  the  same  time,  drains  rapidly. 
This  permits  early  dragging. 

There  are  over  1350  miles  of  roads  in 
the  county,  the  county  system  totaling 
about  226  miles.  The  towns,  with  the  ex- 
ception of  three,  are  situated  in  the  valley 
at  an  elevation  of  from  555  to  600  ft.  above 
sea  level,  or  about  400  to  500  ft.  below  the 
surrounding  ridges.  This  requires  a  limit- 
ing grade  for  the  road  somewhat  in  excess 
of  the  average  requirements. 

Roads  Need  More  Than  Average  Amount 
OF  Repairs 

The  roads  of  Clayton  County  need  more 
than  the  ordinary  amount  of  care  if  they 
are  to  be  kept  passable.  Gulleys  of  from 
8  to  10  ft.  deep  form  within  a  few  days 
along  the  center  of  hill  roads,  where  proper 
care  had  been  lacking  in  turning  the  water 
from  the  ruts. 

The  patrol  system  used  covers  the  entire 
mileage  of  the  county  roads,  the  average 
length  of  each  patrol  being  10  miles.  This 
length  was  reduced  during  the  past  season 
to  about  7  miles  in  parts  of  the  county. 

Supervisors  Select  Patrolmen 

The  selection  of  patrolmen  rests  with  the 
supervisors,  each  attending  to  the  cover- 
ing of  the  road  in  his  district.    Men  of  ex- 


perience in  road  work,  and  capable  of  hand- 
ling a  gang,  if  necessary,  are  the  type  se- 
lected as  a  rule,  although  it  is  sometimes 
difficult  to  get  the  right  man. 

Patrolmen   Under   Contract 

The  patrolmen  are  under  a  written  con- 
tract to  work  for  the  county  at  the  time 
and  place  designated  by  the  board  of  su- 
pervisors or  the  engineer.  In  the  past  they 
were  required  to  give  a  bond  to  insure  the 
care  and   return  of  tools.     This  year  this 


township  roads  in  the  vicinity  of  his  patrol. 

Not  all  of  the  patrolmen  depend  on  road 
work  for  a  living,  although  several  were 
employed  throughout  the  season.  They  are, 
however,  under  obligation  to  report  for  the 
county  at  any  time  the  board  of  supervisors 
or  engineer  demand  their  services. 

All  maintenance  work  on  the  patrol  sys- 
tem is  under  the  inspection  of  the  super- 
visor or  engineer.  At  the  beginning  of  the 
season  a  trip  is  usually  made  by  the  super- 
visor of  the  district,  or  by  the  engineer,  in 
company  with  the  patrolmen,  and  the  work 
of  the  season  is  outlined.  All  permanent 
work  is  indicated  by  the  engineer,  who  su- 
perintends the  construction. 

Sheets  Used  for  Time-Keeping 

At  the  end  of  every  week  each  patrolman 
sums  up  his  time.  He  sends  the  time  sheet 
to  the  engineer,  who  checks  it,  and,  if  any 
mistake  is  found,  returns  it  for  correction. 
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requirement  was  struck  out,  as  it  had  not 
been  found  necessary.  The  average  price 
paid  to  patrolmen  throughout  the  county  is 
271/2  cents  per  man  per  hour.  A  man  and 
team  is  paid  4712  cents  per  hour,  and  10 
cents  per  hour  is  paid  for  each  extra  horse. 
Extra  help  is  paid  for  at  the  rate  of  25  cents 
per  man  per  hour  and  for  a  man  and  team 
at  45  cents  per  hour.  The  patrolman  is  au- 
thorized to  hire  assistants  for  dragging. 

All  road  tools  are  supplied  by  the  county 
with  the  understanding  that  the  patrolmen 
will  take  reasonable  care  of  them.  At  the 
close  of  the  season  an  inventory  of  all  tools, 
supplies  and  road  material  is  made  and 
sent  to  the  engineer. 

Primary  Object  of  System 

The  primary  object  of  the  patrol  system 
is  to  keep  the  road  in  passable  condition. 
In  addition  to  maintenance  the  patrolman 
has  charge  of  any  permanent  work  outside 
of  blade  grader  work,  which  is  done  on  his 
patrol.  If  advisable,  one  or  more  patrol- 
men are  called  to  the  assistance  of  another 
on  any  work  of  considerable  size,  the  patrol- 
man of  the  district  in  which  the  work  is 
done  being  in  charge.  In  no  case,  though,  is 
dragging  or  emergency  repair  work  neg- 
lected for  this  purpose.  The  patrolman  is 
also   used   on   bridge   or   other   repairs   on 


Claim  sheets  are  filed  at  the  end  of  the 
month  and  the  time  shown  must  check  with 
the  time  sheets.  All  time  sheets  are  re- 
tained in  the  engineer's  office.  A  space  is 
reserved  on  the  sheet  for  quantities  of 
work  done. 

Requisition  books  are  supplied  each  pa- 
trolmen, and  no  claim  is  allowed  any  dealer 
unless  a  duplicate  requisition  is  attached. 
When  the  patrolman  pays  cash  for  the  sup- 
plies or  tools  a  receipt  from  the  dealer  must 
be  attached  to  his  claim. 

Cost  of  Dragging  Lessened 

The  total  cost  of  dragging  on  the  county 
system  for  1915  was  56V2  cents  per  mile 
per  round  trip,  as  compared  with  an  aver- 
age cost  of  71  3/10  cents  per  mile  per  round 
trip  for  all  the  counties  of  the  State. 

The  average  rate  paid  throughout  the 
State  per  hour  for  a  man  and  a  team  during 
the  past  season  was  471/2  cents  per  hour, 
the  same  as  paid  Clayton  County's  patrol- 
men. The  time  required  to  drag  one  mile 
of  road  per  round  trip  is  about  one  hour. 
The  average  number  of  horses  used  to  each 
drag  last  season  was  three,  which  means  a 
cost  of  47%  cents  plus  10  cents  or  57V2 
cents  per  mile  per  round  trip.  This  checks 
within  a  cent  of  the  average  cost  shown 
above.    If  a  mile  can  be  double-dragged  in 
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one  hour  with  three  horses  in  Clayton 
County  it  surely  should  be  done  in  any  other 
county  in  the  State  where  the  average  rate 
is  shown  to  be  71.3  cents.  In  other  words, 
the  average  county  in  the  State  is  paying 
the  price  of  IVi  miles  for  the  dragging  of 
one  mile  of  road. 

Why  the  Patrol  System  Pays 

The  patrol  system  pays  because  it  is 
more  .  efficient.  Results  have  shown  that 
the  county  roads  in  Clayton  County  are  to- 
day fully  50  per  cent  better  than  they  were 
three  years  ago.  They  are  better  drained, 
better  dragged,  have  better  grades  and  are 
better  for  passing.  This  is  because  ex- 
perienced road  men  are  on  the  job  when 
they  should  be.  They  have  easier  and 
wider  roadways  because  men  are  working 
constantly  to  eliminate  the  heavy  grades  and 
to  widen  the  narrow  places. 

It  is  the  economical  system.  Figures 
show  that  for  1915  Clayton  County  paid  less 
per  mile  for  the  dragging  of  a  county  road 
than  the  average  county  in  the  State.  Fur- 
thermore, when  roads  are  dragged  at  the 
right  time,  the  surface  is  left  in  better  con- 
dition than  when  dragged  too  early  or  too 
late,  and  the  cost  of  maintenance  is  dimin- 
ished in  proportion. 


Geodetic  Surrey  Doing  Valuable  Work 
in  Field  of  Terrestrial  Magnetism 

Because  of  its  extensive  compilations  of 
data  relating  to  the  change  of  the  compass 
direction  from  time  to  time,  the  U.  S.  Coast 
and  Geodetic  Survey  is  able  to  furnish 
promptly  information  of  priceless  value  in 
the  adjudication  of  disputed  land  bound- 
aries, the  bearings  of  which  were  referred 
to  the  compass  direction  when  originally 
laid  out,  100  to  150  years  or  more  ago. 
Meridian  lines  for  the  use  of  surveyors  have 
been  established  at  many  county  seats 
throughout  the  country,  magnetic  data  at 
sea  have  been  accumulated  on  cruises  of  the 
coast  survey  vessels,  and  five  magnetic  ob- 
servatories, where  the  countless  fluctuations 
of  the  earth's  magnetism  are  continuously 
being  recorded,  are  at  present  in  operation 
under  the  direction  of  the  Survey.  At  the 
present  time  in  the  New  England  States, 
the  north  end  of  the  compass  is  moving 
west  at  the  rate  of  about  6  min.  per  annum. 
Thus,  instead  of  a  change  of  1  deg.  in  20 
years,  as  is  frequently  assumed,  there  may 
be  a  change  of  1  deg.  in  10  years  or  even  in 
5  years  or  less,  depending  entirely  upon 
geographic  location. 


Portable  Telephone  for  Forest  Service 
Control 

District  rangers  and  field  men  of  the 
forest  service  during  the  coming  season 
will  use  a  portable  telephone,  made  of 
aluminum  and  weighing  2*72  lb.  This  in- 
strument, which  is  to  replace  the  10-lb. 
telephone  set  now  in  use,  is  provided  with 
a  few  yards  of  light  emergency  wire  and 
a  short  piece  of  heavy  wire  to  make  the 
ground  connection.  When  it  is  to  be  con- 
nected for  use,  one  end  of  the  emergency 
wire  is  thrown  over  the  telephone  line  and 
the  two  ends  are  connected  to  the  porta- 
ble instrument  which,  in  turn,  is  con- 
nected to  the  ground  wire.  At  the  re- 
ceiving station  the  call  from  the  portable 
instruments  comes  in  as  a  screeching 
sound  from  a  small  megaphone-shaped  ap- 
paratus specially  provided.  The  equip- 
ment was  invented  by  R.  B.  Adams,  a  For- 
est Service  employee  at  Missoula,  Mont. 


Truss  Deflections  Accurately  Determined  by 
Angle  Changes  and  Elastic  Weights 

Different    Methods    Explained    and    Compared — Practical    Formulas    and 
Diagrams,  Designed  to  Save  Time,  Are  Illustrated  by  Examples — Part  1 

By  D.  B.  STEINMAN 
Sperial  Assistant  to  Gustav  Lindenthal,  Consulting  Engineer,  New  York  City 


RECOGNIZING  the  necessity  for  accu- 
racy in  the  determination  of  elastic 
deflections  of  truss  bridges,  particularly 
for  long-span  and  indeterminate  higher 
structures,  there  is  here  developed  a  treat- 
ment of  truss  deflections  including  some 
new  formulas  and  diagrams,  designed  to 
save  time  in  the  accurate  analysis  of  such 
problems.  Four  general  methods  which  can 
be  used  in  the  solution  of  these  problems 
are  explained  and  compared.  The  method 
of  unit  loads,  the  method  of  angle  changes 
and  the  method  of  elastic  weights  are  de- 
scribed in  detail  and  applied  to  examples 
illustrating  the  advantages  of  each  method 
— examples  including  the  two-hinged  arch 
and    various    simple   truss    problems.     The 


Method  of  Unit  Loads 
Applied  too  Two- Hinged  Arch 
FlG.1 
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relations  between  influence  lines  for  stresses 
or  reactions  and  deflection  diagrams  are 
also  considered. 

Applications  and  First  Step 

In  the  planning  and  execution  of  any  im- 
portant bridge  project  a  number  of  prob- 
lems arise  which  involve  a  determination  of 
the  elastic  deflections  of  the  structure.  In 
a  previous  article  ("The  Elastic  Curve  Ap- 
plied to  the  Design  of  the  Sciotoville 
Bridge"  in  the  Engineering  Record  of 
Aug.  28,  1915,  page  258)  the  writer  showed 
how  a  curve  of  deflections  is  used  as  the 
basis  for  the  design  of  indeterminate  struc- 
tures. Other  purposes  for  which  deflection 
studies  are  necessary  are:  Comparing  the 
maximum  deflections  in  different  designs 
for  a  given  project;  making  provision  for 
camber  in  long  spans ;  laying  out  or  check- 
ing a  cambered  truss  in  shop  or  yard  when 
assembled  for  reaming;  fixing  the  eleva- 
tions for  falsework  or  centering;  checking 
the  elevations  of  a  truss  or  arch  after  it  is 
swung  free  from  the  falsework;  checking 
the  elevations  of  a  cantilever,  or  of  a  truss 
erected  by  the  cantilever  method,  at  differ- 
ent stages  of  the  erection ;  planning  or  con- 
trolling jacking  operations  or  other  adjust- 
ments during  erection;  designing  latching 
details  at  the  ends  of  a  drawbridge;  design- 
ing expansion  details  and  determining  the 
movement  to  be  provided  for  at  rocker  or 
roller  bearings;  and  making  estimates  of 


the  secondary  stresses  resulting  from  the 
deformations  of  the  structure. 

The  first  step  in  determining  the  defor- 
mations of  a  truss  under  any  loading  is  to 
calculate  the  elastic  strain  (elongation  or 
compression)  produced  by  that  loading  in 
each  member  of  the  structure.  This  strain 
is  given  by  the  familiar  formula 
S.S 

As  = (1) 

E  A 
where  S  is  the  stress  (tension  or  compres- 
sion) in  the  member,  determined  by  any  of 
the  usual  methods  of  stress  analysis,  s  is 
the  length  of  the  member  and  A  its  area  of 
cross-section.  In  investigating  the  defor- 
mations due  to  temperature,  the  above 
formula  is  replaced  by 

As  =  e.t.s  (2) 

where  t  is  the  change  in  the  temperature  of 
one  or  more  points  of  the  structure.  The 
the  member  and  e  is  the  coefficient  of  ex- 
pansion. The  sign  of  As  is  taken  +  or  — 
according  as  it  represents  an  increase  or 
decrease  in  the  length  of  the  member. 

General  Problem — Methods  of  Solution 

The  general  problem  of  truss  deflections 
may  be  thus  stated:  Given  the  elongations 
or  compressions  As  in  all  the  members  of  a 
truss,  calculated  by  eq.  (1)  or  (2),  it  is  re- 
quired to  find  the  resulting  deflection  ^  of 
problem  thus  stated  is  a  purely  kinematic 
one;  its  solution  is  independent  of  the  load- 
ing and  depends  only  upon  the  geometry  of 
the  structure.  There  are  four  different 
methods  of  solving  this  problem: 

1.  Graphically — By  the  Williot  Diagram. 

2.  Analytically — By  the  Method  of  Unit 
Loads. 

3.  By  the  Method  of  Angle  Changes. 

4.  By  the  Method  of  Elastic  Weights. 

As  will  appear  later,  each  of  these  meth- 
ods has  its  peculiar  merits  and,  as  there  are 
different  investigations  or  problems  for 
which  each  is  best  adapted,  the  bridge  en- 
gineer will  find  it  advantageous  to  have  all 
four  methods  at  his  disposal.  In  general, 
each  example  is  selected  to  illustrate  the 
advantages  of  the  particular  method  ap- 
plied. 

1 — The  Williot  Diagram 

This  method  is  too  well  known  to  require 
explanatory  description  here.  The  Williot 
diagram  is  simply  a  graphic  expression  of 
the  geometric  relations  between  the  given 
strains,  the  resulting  angular  rotations  of 
the  members  and  the  desired  panel  point 
deflections.  The  strains  are  plotted  as  vec- 
tors, and  the  resulting  deflections  of  the 
panel  points  are  scaled  directly  from  the 
diagram. 

The  advantage  of  this  method  is  the  com- 
pleteness of  its  information.  It  gives,  in  a 
single  construction,  both  the  horizontal  and 
vertical  displacement  of  every  point  in  the 
structure.  However,  in  common  with  all 
graphic  methods,  the  Williot  diagram  pos- 
sesses the  disadvantage  of  lack  of  precision 
when  compared  with  analytical  procedures; 
a  slight  inaccuracy  in  a  single  line,  instead 
of  being  confined  in  its  effect  to  the  imme- 
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diate  panel  point,  will  introduce  errors, 
usually  increasing  in  magnitude,  in  the 
positions  of  all  the  succeeding  points  in  the 
diagram. 

2 — The  Method  of  Unit  Loads 

When  the  deflection  of  a  single  point  or 
of  a  small  number  of  points  is  desired,  the 
method  of  unit  loads  is  best,  being  superior 
to  the  Williot  diagram  in  speed  as  well  as 
precision.  It  consists  in  applying  a  load 
of  unity  at  the  panel  point  whose  deflection 
is  sought,  acting  in  the  direction  of  the  de- 
sired deflection,  and  finding  the  resulting 
stresses  in  all  the  members  of  the  structure ; 
when  these  stresses  S^  are  multiplied  by 
the  given  strains  As  in  the  respective  mem- 
bers, the  algebraic  sum  of  the  products  will 
give  the  desired  deflections  3;  thus, 

s  =  L  S,As  (3) 

For  a  simple  proof  of  this  formula,  con- 
sider any  member  and  any  panel  point  of  a 
truss.  Let  S,  be  the  stress  in  the  member 
produced  by  a  load  1  at  the  panel  point,  and 
let  s  be  the  deflection  of  the  panel  point 
produced  by  any  elongation  As  in  the  mem- 
ber. Then  S^  and  1  are  a  pair  of  forces  in 
equilibrium  and  As  and  S  are  a  pair  of 
mutually  consistent  displacements  of  their 
points  of  application.  By  the  principle  of 
"virtual  velocities,"  or  the  fundamental  law 
of  machines,  the  ratio  of  two  forces  in 
equilibrium  is  equal  to  the  inverse  ratio  of 
any  small,  simultaneous  displacements  of 
their  points  of  application  in  the  directions 
of  the  forces.  Consequently  we  have  the 
proportion 

S,  :  1  =  «  :  As 
Hence  « =  5,.As  (3a) 

This  represents  the  contribution  of  a  single 
member  to  the  deflection  of  any  panel  point. 


Deflection  Triangle  for  a  Sirgle  Angle  Change 


Deflectbn  Diagram  for  all  the  Angle 
Chonqes  in  Linear  Chain 

^  Fias 

Adding  such  expressions  for  all  the  mem- 
bers of  a  structure,  we  obtain  the  total  de- 
flection of  the  panel  point  as  given  above 
in  (3). 

It  should  be  noted  that  the  values  of  As 
are  those  due  to  the  given  loading,  while  the 
values  of  S^  are  independent  of  that  loading 
but  depend  only  upon  the  location  of  the 
paffel  point  under  investigation  and  the 
relative  dimensions  of  the  structure. 

Example  1 — To  Find  the  Defleptions  of 
A  Two-Hinged  Arch 

In  the  two-hinged  spandrel-braced  arch 
represented  in  Fig.  1,  it  is  required  to  find 
the  vertical  deflection  of  each  of  the  lower 


panel  points  1,  2,  3,  4,  caused  by  the  loading 
L  P.  The  stresses  S  due  to  this  loading  and 
the  resulting  values  of  As  are  determined 
for  all  the  members.  A  unit  load  is  then  ap- 
plied at  panel  point  1,  and  the  stresses  S, 
calculated  with  the  arch  rendered  statically 
determinate  by  removing  the  redundant 
members  shown  by  dotted  lines.  This  simpli- 
fication corresponds  to  neglecting  a  system 
of  stresses  comprising  the  stresses  S,  in  the 
redundant  members  and  the  stresses  which 
these  would  produce  in  the  rest  of  the  mem- 
bers, and  is  justified  because  this  system  of 
stresses  is  in  internal  equilibrium  without 


Gnaphic  Method  for  Angle  Chanqes 


Angle  Changes  in  the  Lower  Chord 
FlG.7 

the  aid  of  any  external  forces,  and  would 
therefore  yield  a  zero  contribution  to  the 
value  of  L  S^As.  With  the  values  of  S,  thus 
determined,  the  deflection  of  panel  point  1 
is  given  by  5  =  L  S,.As.  As  the  structure 
and  given  loading  are  symmetrical,  panel 
point  4  will  have  the  same  deflection.  The 
unit  load  is  then  applied  at  panel  point  2  in 
order  to  find  the  deflections  at  points  2 
and  3. 

The  above  device  of  omitting  the  redun- 
dant members  is  a  valuable  time-saver  in 
finding  deflections  in  indeterminate  struc- 
tures. For  example,  in  finding  the  deflec- 
tions in  any  span  of  a  continuous  truss, 
after  the  values  of  As  have  been  deter- 
mined, the  span  is  severed  from  the  ad- 
joining spans  by  omitting  the  top-chord 
member  over  each  pier  before  finding  the 
values  of  5.. 

Example  2 — To  Find  the  Change  of  Dis- 
tance Between  Two  Points  of  a  Truss 

In  the  web  system  shown  in  Fig.  2,  M  N 
represents  a  longitudinal  strut  provided  for 
bracing  the  vertical  post  at  T.  It  is  as- 
sumed that  the  strains  As  in  all  the  Mem- 
bers produced  by  maximum  loading  are 
known,  and  it  is  required  to  find  the  result- 
ing change  in  the  distance  M  N  so  that 
suitable  provision  may  be  made  for  such 
expansion. 

For  this  purpose  a  unit  force  is  consid- 
ered applied  as  shown  at  the  points  M  and 
N,  and  the  resulting  stresses  S,  are  marked 
in  the  figure.  It  will  be  observed  that  these 
stresses  are  confined  to  the  members  indi- 
cated by  heavy  lines.  Multiplying  these 
values  of  S^  by  the  known  values  of  the 
strains  As  in  the  same  members,  the  sum 
S  =  L  SiAs  will  give  the  change  in  the  dis- 
tance M  N.  Since  the  unit  force  was  as- 
sumed to  act  in  such  direction  as  to  draw 
M  and  N  together,  a  plus  result  for  «  repre- 
sents a  shortening  and  a  minus  result  an 
increase  of  the  distance  M  N. 


For  finding  the  deflections  of  one  or  more 
isolated  points,  as  in  the  above  examples, 
the  method  of  unit  loads  is  evidently  the 
most  expeditious.  As  the  number  of  points 
is  increased,  however,  it  loses  its  advantage 
over  other  methods  as  it  requires  a  new 
stress  analysis  of  the  entire  truss  for  each 
deflection  desired.  When  the  vertical  de- 
flections of  a  large  number  of  points  in  a 
structure  are  desired,  the  third  or  fourth 
of  the  above  methods  becomes  most  advan- 
tageous; these  are  both  more  precise  than 
the  Williot  diagram  and  more  expeditious 
than  the  method  of  unit  loads.  They  are 
particularly  adapted  for  plotting  truss  de- 
flection diagrams,  influence  lines  for  deflec- 
tions, and  "elastic  curves"  for  the  design  of 
indeterminate  structures. 

The  methods  of  angle  changes  and  of  elas- 
tic weights  are  based  on  principles  which 
are  analogous  but  not  identical.  The  sec- 
ond of  these  methods  is  recommended  for 
its  greater  convenience  of  application,  nev- 
ertheless the  other  method  is  more  com- 
monly used  and  will  be  presented  first  on 
account  of  its  greater  simplicity  of  demon- 
stration. 

3 — The  Method  of  Angle  Changes 

Consider  any  chain  of  lines  A-1-2-3 — B, 
such  as  illustrated  in  Fig.  3,  with  one  end 
fixed  and  the  other  free  to  move  horizontally 
on  its  support.  If  the  lengths  of  the  bars 
and  the  angles  between  them  are  fixed,  the 
position  of  any  joint  is  definitely  deter- 
mined. A  change  in  any  of  the  lengths  or 
angles  will  cause  a  displacement  of  all  the 
joints.  It  is  required  to  determine  such  dis- 
placement. For  this  purpose  the  effects  of 
the  "angle  changes"  and  "line  changes"  will 
be  considered  separately,  confining  atten- 
tion at  first  to  the  effect  of  the  angle 
changes. 

To  find  the  effect  of  an  angle  change  at 
one  of  the  joints  C,  all  the  other  angles  must 
be  considered  fixed,  so  that  the  entire  chain 
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may  be  conceived  as  composed  of  two  rigid 
segments  (AC,  BC)  hinged  together  at  the 
given  joint.  If  the  angle  9  at  this  joint  is 
increased  by  any  amount  A  9,  the  two  seg- 
ments will  rotate  downward  through  respec- 
tive angles  a  and  ^  governed  by  the  relation 
(from  the  triangle.  Fig.  4) 

a-f-;3  =  A9  (a) 

The  resulting  deflection  of  the  hinge  point 
C,  common  to  both  segments  will  be 

8  =  a-a  =  6f  (b) 

From  equations  (a)  and  (b) 


(c) 


as  the  expression  for  the  maximum  ordi- 
nate of  the  deflection  triangle  ACB,  Fig.  4. 
Comparing  eq.  (c)  with  the  expression 
for  the  corresponding  ordinate  of  the  mo- 
ment triangle  for  a  -"weight"  A  9  applied 
at  C,  the  two  triangles  prove  to  be  identical. 
In  other  words,  the  deflection  triangle  for 
any  angle  change  is  identical  with  the  mo- 
ment triangle  for  a  weight  equal  to  the 
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angle  change  and  applied  at  the  same  point. 
To  find  the  combined  effect  of  all  the  angle 
changes,  we  could  add  the  superimposed 
ordinates  of  the  several  moment  triangles; 
but  this  is  equivalent  to  constructing  direct- 
ly the  moment  diagram  (funicular  polygon) 
for  all  the  angle  changes  applied  as  weights 
at  the  respective  joints.  The  ordinates  of 
this  deflection  diagram,  Fig.  5,  multiplied 
by  the  pole  distance  used  in  its  construction, 
will  represent  the  total  deflections  caused 
by  the  angle  changes. 

It  is  evident  that  a  chain  of  lines,  such  as 
treated   above,    may    be    formed    from   the 
members  of  a  truss,  selecting  those  which 
connect  the  panel  points  whose  deflections 
are  desired.  We  have  thus  proved  the  gen- 
eral   principle .  of    the    method    of    angle 
changes,  which  may  be  stated  as  follows: 
The  deflection  diagram  of  a  chain 
of.truss  members,  if  the  line  changes 
are  neglected,  is  identical  with,  the 
moment  diagram  obtained  by  apply- 
ing as  a  weight  at  each  joint  the 
angle  change  at  that  joint. 
It   will   now   be   shown   how   the   angle 
changes  in  such  a  chain  of  truss  members 
may  be  determined. 

Determination  of  the  Angle  Changes 

When  the  strains  As  in  three  members 
forming  a  triangle  are  known,  the  resulting 
changes  in  the  angles  of  the  triangle,  Fig. 
6,  may  be  determined  either  analytically  or 
graphically.  If  a,  b,  c,  denote  the  lengths 
of  the  three  sides ;  Aa,  A6,  Ac,  their  respec- 
tive elongations  (negative  if  compression) ; 
and  A,  B,  C,  the  opposite  angles,  respec- 
tively, then  the  change  in  any  angle  A  is 
given  by  the  formula 


AA  =  ^—-  -^  jcot  C+^--  -  jcot  B 

(4) 
If  the  strains  As  have  not  yet  been  cal- 
culated, a  short-cut  may  be  applied  by  using 
the  intensities  of  stress  or  unit  stresses  « 
defined  by 

S 

If  M„  M„  «„  are  the  unit  stresses  in  the 
three  members,  a,  b  and  c  respectively,  the 
above  formula  (4)   may  be  written  in  the 
following  form: 
i?.  A  A  =  (M, — M,)  cot  C-f  (m, — M,)  cot  B 

(5) 

The  angle  changes  may  be  found  graphi- 
caUy  by  the  construction  shown  in  Fig.  6. 
Using  any  convenient  scale,  the  vector  sum- 
mation of  the  three  strains  is  con.structed 
as  a  chain  of  lines  (Aa,  Ab,  Ac),  all  elonga- 
tions being  plotted  in  the  direction  of  the 
cyclical  succession  of  the  sides  of  the  tri- 
angle ABC  and  all  compressions  being 
plotted  in  the  reverse  direction.  To  find 
the  change  in  any  angle,  this  chain  of  lines 
is  projected  upon  the  opposite  side  of  the 
triangle.  This  projection  m,  measured  to 
the  linea:r  scale  of  the  plotted  strains  and 
divided  by  the  corresponding  altitude  r,  will 
give  the  actual  change  in  the  angle  in 
radians.  Instead  of  performing  this  divi- 
sion, the  angle  change  may  be  obtained  di- 
rectly as  the  intercept  AA  drawn  parallel 
to  m  at  a  unit  distance  from  the  vertex. 
The  direct  analytical  equivalent  of  this 
method  is  represented  by  the  formula 

,^     Aa — A6.  cosC — Ac.  cos  B  ,„^ 

AA  = — ■ ■ (6) 

r 

To  find  the  total  change  of  angle  A?  be- 
tween two  chord  members  the  three  com- 
ponent angle  changes  may  be  found  sepa- 


rately from  the  respective  triangles  by  eq. 
(4),  (5)  or  (6). 

Examples — Method  of  Angle  Changes 

Example  3 — To  find  the  deflections  of  the 
lower  chord  of  a  simple  truss  by  the  method 
of  angle  changes. 

Fig.  7  gives  the  unit  stresses  u  (in 
thousands  of  pounds  per  square  inch)  in  all 
the  members  of  a  truss  under  the  action  of 
a  symmetrical  load.  Treating  the  lower 
chord  as  a  chain  of  lines,  the  angle  changes 
at  the  joints  are  calculated  by  eq.  (5) .  Thus, 

E.\<f,  =    (—13—14)   0.75  + 
(—  13  +  6)  1.33  +  (10  +  6)  1.S3 

+  (10  —  14)   0.75  =  — 11.25 
E.A^.  =  0.75  (—14—10  +  9—13) 

+  1.33  (—6—10  +  9  +  2) 
=  —  27.65 

e.A?,  =  2   [0.75   (—14  —  9) 

+  1.33  (—2  —  9)]   =—63.80 
Applying  these  angle  changes   as  weights 
at  the  respective  panel  points,  the  resulting 
shears  and  bending  moments  are  obtained 
successively  by  summation  as  follows: 


K  X  Angle 
Panel         Change 
Point  B.A*  Shear 

0 

70.80 

1  11.25 

59.55 

2  27.65 

31.90 
.'!  63.80 


Moment  Deflection  S 
M  In. 

0  0 

70.80  0.76 

130.35  1.41 

162.25  1.75 


In  the  above  table,  the  values  of  fi.Aqj 
were  used  instead  of  the  angle  changes, 
and  the  panel  length  was  assumed  as  unity 
in  figuring  the  moments  (M).  Conse- 
quently the  values  obtained  for  M  must  be 
multiplied  by  the  panel  length  and  divided 
by  £■  (=  30,000)  to  obtain  the  deflections, 
which  are  listed  in  the  last  column. 

The  results  for  S  in  this  case  require  no 
correction  for  the  line  changes  of  the  mem- 
bers in  the  chain,  as  all  these  members  are 
horizontal  and  consequently  their  line 
changes  can  have  no  effect  on  the  vertical 
deflections. 

Example  4 — To  find  the  deflections  of  the 
upper  chord  panel  points  of  a  truss. 

In  a  truss  with  verticals,  like  that  of  Fig. 
7,  the  lower  chord  deflection  may  first  be 
found  as  explained  above;  the  deflections 
of  the  upper  panel  points  are  then  equal  to 
those  of  the  lower  panel  points  augmented 
(or  diminished)  by  the  compressions  (or 
elongations)  of  the  respective  posts  (or 
hangers).  This  rule  can  be  expressed  by 
the  formula 

5,  =  s«  +  Av  ■         (7) 

The  deflections  of  the  upper  panel  points 
may  also  be  found  directly  by  treating  the 
upper  chord  as  the  chain  of  lines  and  apply- 
ing the  method  of  angle  changes  just  as  in 
the  preceding  example.  In  this  case,  how- 
ever, the  results  obtained  for  the  deflections 
5  must  be  corrected  for  the  effect  of  the 
line  changes  in  the  members  of  the  chain. 
If  the  loading  is  symmetrical  and  the  top 
chord  straight,  the  correction  is  simply 
made  by  adding  the  vertical  component  of 
the  compression  in  the  end  posts. 
Example  5 — To  find  the  deflections  of  a 
truss  by  means  of  a  chain  of  web  members. 

Instead  of  using  the  top  or  bottom  chord, 
the  linear  chain  may  be  formed  of  the  web 
members  of  a  truss  (Fig.  8;  see  also  Fig. 
3).  This  procedure  is  sometimes  used  be- 
cause it  appears  more  expeditious  than  the 
others;  the  angle  changes  are  more  easily 
r-omputed,  each  being  derived  from  a  single 
triangle;  and  the  solution  gives  the  deflec- 


tions of  all  the  panel  points  instead  of  those 
of  a  single  chord.  The  disadvantage  of 
this  method,  however,  lies  in  the  necessity 
of  making  a  special  correction  for  the  line 
changes  in  the  web  members,  unless  it  is 
decided  to  neglect  such  correction. 

The  angle  changes  determined  for  the 
truss  in  Fig.  8  are  plotted  in  a  force  poly- 
gon, Fig.  9,  and  the  corresponding  funicu- 
lar polygon,  drawn  below  the  truss,  repre- 
sents the  desired  deflection  diagram  (Fig. 
10). 

Correction  for  Line  Changes 

The  above  method  gives  the  deflections 
caused  by  the  angular  deformations  (angle 
changes)  between  the  members  of  the 
chain.  To  these  deflections  must  be  added 
those  produced  by  the  pure  elongations 
(line  changes)  of  the  members  in  the  chain. 
In  Fig.  7  the  effect  of  the  line  changes  upon 
the  vertical  deflections  is  zero,  as  all  of  the 
members  are  horizontal.  In  the  systems  of 
Fig.  8,  however,  the  effect  of  the  linear  de- 
formations is  considerable  and  a  special 
correction  must  therefore  be  applied  to  the 
results  of  the  above  procedure.  This  is  a 
point  which  has  been  overlooked  by  some 
writers,  although  the  resulting  error  in  the 
deflections  may  amount  to  15  per  cent. 

The  correction  may  be  made  graphically 
as  follows:  A  simple  Williot  diagram,  Fig. 
11,  is  constructed  by  the  vector  addition  of 
the  elongations  of  the  members,  but  with 
the  resulting  rotations  omitted  since  these 
are  already  included  in  the  effect  of  the 
angle  changes.  To  this  diagram  is  attached 
a  small  reproduction  of  the  structure  to 
provide  for  the  rotation  of  the  system  back 
to  its  horizontally  constraining  abutment, 
a  correction  which  is  not  required  when 
the  strains  are  symmetrical.  The  vertical 
deflections  of  the  different  panel  points  are 
then  scaled  from  the  resulting  diagram  and 
added  to  the  values  of  the  deflections  de- 
termined from  the  angle  changes.  This 
correction  is  shown  graphically  in  Fig.  10. 

If  the  line  changes  are  symmetrical,  the 
correction  to  the  deflection  at  any  panel 
point  is  given  analytically  by 

S'  =  X  As.  sin  a  =  -=— L  M.v  (8) 

where  u  is  the  intensity  of  stress  and  v  is 
the  vertical  projection  of  each  member,  and 
where  the  summation  extends  from  either 
end  of  the  span  to  the  panel  point.  If  the 
line  changes  are  not  symmetrical,  eq.  (8) 
will  give  a  different  result  for  each  seg- 
ment of  the  span;  the  true  value  will  lie 
between  these  and  may  be  obtained  by  in- 
terpolation in  the  inverse  ratio  of  the 
lengths  of  the  segments. 

(To  be  concluded) 


United  States  Begins  to  Produce  Potash 

Potash  salts  were  produced  in  the  United 
States  in  1915  to  the  value  of  $342,000,  ac- 
cording to  the  U.  S.  Geological  Survey. 
Though  this  figure  is  of  interest  as  show- 
ing a  small  beginning  in  the  domestic  potash 
industry,  it  is  of  little  importance  if  the 
total  need  to  the  country  is  considered,  for 
it  represents  a  quantity  consumed  in  less 
than  a  week  under  normal  conditions.  Ex- 
perimental work  on  the  production  of  potash 
salts  was  active  during  the  year,  and,  in 
places,  the  activity  has  been  succeeded  by 
the  con.struction  of  plants.  Manufacturers 
of  Portland  cement,  having  had  their  atten- 
tion directed  to  a  possible  revenue  from  by- 
product potash,  are  investigating  their  raw 
materials. 


May  13,  1916 


ENGINEERING     RECORD 


647 


Test  of  Mushroom  Flat  Slab  in  Seattle  Ware- 
house Shows  High  Local  Stresses 

Official  Investigation  of  Building  by  Extensometer  Measure- 
ments Under  Live  Loads  Carried  to  1.1  Times  the  Design  Load 

By  D.  E.  HOOKER  - 

Assistant  Superintendent  of  Buildings,  City  of  Seattle 


RESULTS  of  extensometer  measure- 
ments of  the  strains  in  steel  and  con- 
crete of  a  mushroom  flat-slab  floor  recently 
reported  to  the  building  department  of 
Seattle,  Wash.,  show  high  local  stresses  near 
the  columns  in  both  steel  and  concrete,  with 
many  cracks  in  the  latter  at  a  maximum 
test  load  equal  to  1.1  times  the  design  load- 
ing. Permanent  sets  were  indicated  by  the 
measurements,  and  the  final  deflection  after 
the  removal  of  all  load  was  a  large  per- 
centage of  the  maximum  deflection  under 
load. 

In  August,  1913,  the  present  Seattle 
building  ordinance  became  effective.  It  is 
stated  in  the  ordinance  that  the  regulation^ 
pertaining  to  reinforced-concrete  work  "are 
based  upon  tests  of  the  ordinary  monolithic 
types  of  reinforced  concrete,  consisting  of 
slabs,  beams,  girders  and  columns.  But  it 
is  not  intended  to  exclude  other  types  of 
reinforced-concrete  construction  which 
meet  the  requirements  of  safety  contained 
in  this  code,  subject  to  the  approval  of  the 
superintendent  of  buildings."  It  is  pro- 
vided that  the  superintendent  of  buildings 
may  require  tests  to  determinne  the  suf- 
ficiency of  any  proposed  system  or  type' of 
construction. 

In  view  of  the  foregoing  provisions  of 
the  ordinance,  C.  A.  P.  Turner,  in  the  latter 
part  of  1914,  applied  to  the  building  de- 
partment for  approval  of  the  mushroom 
system  of  construction.  Before  a  decision 
in  the  matter  had  been  reached,  the  Port  of 
Seattle  Commission  filed  an  application  for 
a  permit  to  construct  a  large  warehouse 
and  oflSce  building  of  mushroom  flat-slab 
construction.  After  considerable  delay  the 
superintendent  of  buildings,  T.  Josenhans, 
consented  to  issue  the  permit,  with  the  un- 
derstanding that  an  extensometer  test  of 
the  building  would  be  made  to  determine 
"the  strength  and  sufficiency  of  the  mush- 
room slab  for  the  purpose  of  enabling  the 
building  department  to  secure  its  own  data 
for  the  treatment  of  subsequent  applica- 
tions for  mushroom  constructions." 

The  test  subsequently  made  after  com- 
pletion of  the  building  was  conducted  for 
the  building  department  by  Dean  Almon  H. 
Fuller  and  Prof.  Charles  C.  More  of  the 
college  of  engineering  of  the  University 
of  Washington.  The  data  hereinafter  set 
forth  are  taken  from  their  report  to  the 
superintendent  of  buildings. 

Location  op  Test  Panels 

The  building,  ordinarily  referred  to  as 
the  Bell  Street  Warehouse,  is  approximately 
80  X  435  ft.,  60  ft.  high.  The  warm 
storage  portion,  in  which  the  test  area  was 
selected,  consists  of  four  stories.  The  test 
area  comprised  four  contiguous  panels  on 
the  third  floor,  including  two  wall  panels. 

The  floor  was  designed  for  a  live  load  of 
500  lb.  per  square  foot,  and  a  dead  load  of 
144  lb.  per  square  foot,  including  the  %-in. 
top  finish.  The  mean  actual  thickness  of 
the  rough  slab  measured  on  approximately 
5-ft.  sections  was  10.98  in.,  the  design 
thickness  being  10%  in. 

The    location    and    construction    of    the 


tested  panels  and  the  position  of  the  load 
are  shown  on  Figs.  1  and  2.  The  loading 
material  was  sheet  tin  in  wooden  boxes. 
Three  sets  of  measurements  were  taken, 
after  average  uniform  loadings  of  265,  470 
and  700  lb.  per  square  foot  had  been  ap- 
plied in  three  increments. 

Tapered  Plugs  Used 

After  the  reinforcing  steel  of  the  slab 
had  been  placed  and  made  ready  for  the 
pouring  of  the  concrete,  tapered  wooden 
plugs  were  fastened  to  the  steel,  to  be  re- 
moved after  pouring,  leaving  holes  by 
which  access  to  the  steel  could  be  had  with- 
out undue  chipping  of  the  slab.  An  ac- 
companying photograph  shows  some  of 
these  inserts  in  place. 

The  gage-line  holes  were  drilled  with  a 
No.  54  drill.     For  the  concrete  gage  lines 
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little  steel  plugs  were  set  into  the  concrete 
with  plaster  of  paris,  and  the  holes  drilled 
in  these  plugs.  The  readings  on  these 
were  more  erratic  than  were  those  on  the 
reinforcing  rods ;  some  of  the  plugs,  in  fact, 
became  loosened  and  had  to  be  discarded. 
Readings  were  taken  with  Berry  strain 
gages,  the  lengths  of  all  gage  lines  being 
8  in. 

Measured  Stresses 

The  position  of  the  gage  lines,  with  the 
stresses  at  each  due  to  the  three  incre- 
ments of  live  load,  as  computed  from  the 
observed  deformations  according  to  the  as- 
sumptions hereafter  set  forth,  are  shown 
on  Figs.  1  and  2,  in  which  compression  in 
steel  and  tension  in  concrete  are  shown  as 
negative  quantities.  The  stresses  shown 
were  computed  from  the  averages  of  defor- 
mations measured  in  most  cases  by  three 
observers.  The  first  quantity  shown  at 
each  gage  line  is  the  stress  occasioned  by 
the  first  average  live  load  of  265  lb.  per 
square  foot,  the  second  quantity  is  that 
occasioned  by  the  average  load  of  470  lb., 
and  the  third  is  the  initial  stress  caused  by 
the  final  test  load  of  700  lb.  It  should  be 
borne  in  mind  that  the  stresses  and  defor- 
mations herein  mentioned  or  shown,  unless 


WOODEN  INSERTS  USED  AT  STEEL  RODS 

otherwise  noted,  are  those  occasioned  by 
the  live  load  alone. 

The  slab  was  poured  Dec.  16,  1914,  in  a 
temperature  just  about  at  freezing.  The 
water  used  in  mixing  the  concrete  was 
heated.  For  several  days  after  the  slab 
was  poured  the  temperature  hovered  around 
the  freezing  point,  although  there  is  no 
evidence  that  the  concrete  was  touched  by 
frost. 

Placing  the  Test  Loads 

The  first  increment  of  the  test  load  was 
placed  on  April  8,  1915,  when  the  slab  was 
113  days  old.  The  first,  second  and  third 
increments  of  load  were  placed  at  intervals 
of  24  hr.  Readings  were  taken  just  after 
the  placing  of  each  increment;  also  24  hr. 
and  again  84  hr.  after  the  third  increment 
was  placed.  After  this  the  third  incre- 
ment was  removed  from  the  two  wall  panels 
and  all  three  increments  from  the  two  in- 
terior panels,  the  removal  occupying  some 
three  days.  Readings  were  then  taken 
with  the  470-lb.  load  only  in  place  on  the 
two  wall  panels,  the  two  interior  panels 
being  empty.  The  remaining  load  was  then 
removed,  after  which  two  sets  of  readings 
were  taken,  48  hr.  apart. 

The  maximum  stresses  shown  in  Figs.  1 
and  2  were  computed  from  the  deformations 
observed  in  the  first  series  of  readings  taken 
after  the  placing  of  the  last  increment  of 
the  test  load.  Almost  without  exception 
the  deformations  at  all  points  increased 
during  the  84  hr.  that  the  total  load  re- 
mained in  place.  The  average  increase  was 
about  18  per  cent. 

Permanent  Sets 

After  all  the  load  was  removed  from  the 
interior  panels,  and  the  third  increment 
from  the  wall  panels,  the  slab  of  the  two 
inside  panels  recovered  materially,  the  de- 
formations decreasing  an  average  of  about 
53  per  cent  of  the  maxima.  The  decrease 
in  the  deformations  for  the  wall  panels 
averaged  about  14  per  cent.  The  last  read- 
ings taken,  two  days  or  more  after  removal 
of  all  load,  showed  an  average  decrease 
from  the  maximum  deformations  of  about 
58  per  cent  for  both  the  wall  panels  and  the 
interior  panels. 

Deflection  readings  were  taken  with  an 
engineer's  level ;  also  by  direct  measure- 
ments between  the  loaded  slab  and  the  one 
below  it,  and  the  results  are  shown  graph- 
ically on  Fig.  3.  They  show  a  maximum 
deflection  of  0.8  in.  in  the  center  of  the 
north  wall  panel,  and  a  permanent  set  at 
this  point  of  0.38  in. 

The  concrete  of  the  slabs  and  columns 
was  a  1 :2 :4  mix,  the  coarse  aggregate  be- 
ing gravel.  A  number  of  8-in.  test  cylin- 
ders from  12  to  16  in.  1  ig  were  cast  dur- 
ing the  pouring  of  sever     of  the  slabs  and 
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allowed  to  cure  in  and  about  the  building. 
Tests  of  these  and  of  several  specimens 
cut  out  of  the  tested  floor  slab  after  re- 
moval of  the  load  showed  an  ultimate 
strength  of  from  1730  to  3470  lb.  per  square 
inch.  The  average  strength  of  five  cylin- 
ders and  two  slab  specimens  was  2230  lb. 
per  square  inch. 

Test  Values  for  Moduli  op  Elasticity 
Are  Used 

Measurements  of  deformation  of  two  cyl- 
inders and  one  slab  specimen,  under  load 
applied  at  a  similar  time  rate  as  the  test 
load,  led  to  the  conclusion  that  the  modulus 
of  elasticity  of  the  concrete  could  fairly,  for 
the  purpose  of  computing  stresses  from  the 
initial  deformations  observed  after  the 
placing  of  each  increment  of  load,  be  as- 
sumed to  be  2,500,000  lb.  per  square  inch. 


Col.  78 


Col.80 


kJ  j 


Tension 

.2o>o'-.— Ir?^?'?>'?2:l^'!^^f!.d 19'4'L 

FIG.  4 — APPROXIMATE  STRESS  CURVES  ON   LINE  BETWEEN   COLUMNS   78,   79,  80 
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This  modulus  has  been  used  in  computing 
the  stresses  shown  in  Figs.  1  and  2.  On 
this  assumption  a  deformation  of  one  dial 
unit  of  0.0002  is  equivalent  to  a  stress  of 
62.5  lb.  per  square  inch. 

Experiments   were   made   as   quickly   as 
possible  after  completion  of  the  test  to  de- 
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termine  the  moisture  content,  absorption 
and  specific  gravity  of  the  concrete.  These 
showed  that  the  concrete  specimens  cut  out 
of  the  slab  had  a  moisture  content  of  about 
7.5  per  cent,  as  compared  with  5  per  cent 
for  the  test  cylinders;  a  saturation  of  9.5 
per  cent  as  compared  with  7.6  per  cent  for 
the  cylinders,  and  a  specific  gravity  of  2.13 

2o'g' as  compared  with  2.23  for  the  cylinders. 

The  steel  used  was  of  hard,  re-rolled 
grade,  plain  round  rods,  with  an  ultimate 
strength  of  about  90,000  lb.  per  square  inch 
and  an  elastic  limit  of  about  50,000.  The 
modulus  of  elasticity  assumed  from  test 
results  was  29,000,000  lb.  per  square  inch. 
Hence  a  dial  unit  of  deformation  is  equiva- 
lent to  a  stress  of  725  lb.  per  square  inch. 
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FIG.  1 — STRESSES  IN  UNDERSIDE  OF  SLAB  AND  IN  WALL  COLUMN  80 
Note  the  high  concrete  stresses  near  the  column  heads. 


Interpretation  of  Results 

Certain  outstanding  features  are  pointed 
out  in  the  official  report  of  the  test  sub- 
stantially as  given  in  the  following  para- 
graphs : 

The  greatest  deformation  observed  in  the 
steel  was  for  the  point  near  wall  column 
80  on  the  center  rod  between  columns  79 
and  80.  This,  for  the  third  day  of  the 
third  increment,  was  0.0140  in.  This  indi- 
cates a  stress  of  50800  lb.  per  square  inch 
in  the  upper  fibers  of  the  rod.  It  is  barely 
possible,  though  not  probable,  that  the  elas- 
tic limit  had  been  reached  and  the  actual 
stress  was  somewhat  less.  But  it  must 
have  been  in  the  neighborhood  of  50,000  lb. 
per  square  inch. 

(It  should  be  noted  that  the  foregoing 
stress  was  induced  by  the  live  load  alone, 
which  amounted  to  1.1  times  the  combined 
design  live  and  dead  load.  The  foregoing 
live-load  stress  would  indicate  that  the 
total  stress  in  the  rod,  due  to  dead  and  live 
loads  combined,  approached  61,000  lb.  per 
square  inch.) 

Uniform  Stresses  in  Steel  Bands 

It  is  interesting  to  note  the  fairly  uni- 
form distribution  of  stress,  exceeding 
44,000  lb.  per  square  inch,  in  points  across 
the  band  of  steel  in  the  wall  panel  between 
columns  79  and  80,  and  to  compare  it  with 
the  21,000  lb.  as  an  average  of  the  stresses 
at  points  across  the  same  band  in  the  in- 
terior panel  between  columns  78  and  79. 
There  is  further  interest  in  noting  that 
under  the  second  increment  of  load 
(slightly  less  than  the  design  live  load) 
the  comparative  figures  are  approximately 
18,000  and  9,000.  The  distribution  in  both 
places  is  more  nearly  uniform  under  the 
greater  loads. 

The  center  rod  carries  a  greater  stress 
than  the  others  in  the  interior  panel  and  a 
lesser  one  in  the  wall  panel.  As  this  rod 
was  directly  under  an  aisle,  it  seems  natu- 
ral that  it  should  be  somewhat  relieved. 
The  survey  of  the  steel  shows  this  rod  to 
be  misplaced  in  the  wall  panel  and  over 
column  79.  This  may  account  in  part  for 
the  apparent  discrepancy,  and  also  possibly 
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FIG.    3 — INITIAL    AND    FINAL    DEFLECTIONS 

for  a  portion  of  the  excessive  stress  at  the 
point  near  wall  column  80. 

Probable  Points  of  Contraflexure 

On  Fig.  4  are  plotted  the  stresses  found 
at  those  gage  lines  on  the  center  line 
through  columns  78,  79  and  80,  locating 
the  probable  points  of  contraflexure. 
These  stresses  are  computed  from  the  in- 
itial deformations  observed  after  placing 
the  third  increment  of  load. 

Lower  steel  deformations  show  the  maxi- 
mum stress  in  the  northeast-southwest 
diagonal  bands  to  be  about  the  same  as  in 
the  east-west  bands  in  the  interior  panels. 
The  stress  in  the  diagonal  bands  was  less 
than  in  the  east-west  bands  in  the  wall 
panel;  the  stress  in  these  bands,  however, 
is  greater  in  the  wall  than  in  the  interior 
panels.  The  deformations  are  small  in  the 
rods  parallel  to  the  wall. 

Stresses  in  the  Radial  and  Ring  Rods 

The  upper  fibers  of  the  radial  rods  were 
subjected  to  tensile  stresses  from  16,000  to 
22,000  and  the  inner  ring  rods  to  tensile 
stresses  from  16,000  to  19,000  lb.  per  square 
inch.  The  outer  ring  rods  were  found  to  be 
in  compression  by  about  5000  to  6000  lb. 
per  square  inch. 

Stresses  in  Wall  Column  80 

Steel  deformations  on  the  east  and  the 
west  sides  of  wall  column  80  were  the  most 
difficult  to  read  and  the  results  are,  per- 
haps, the  least  precise  of  any.  However, 
there  is  a  tendency  that  is  unquestionable 
for  a  good,  strong,  live-load  tension  of  ap- 
proximately 20,000  lb.  per  square  inch  in 
the  west  or  outside  rods,  and  a  live-load 
compression  on  the  inside  rods  of  perhaps 
one-third  as  great.  In  both  cases  the 
stresses  in  the  upper  points,  directly  below 
the  bracket,  were  smaller  than  in  the  ones 
immediately  below.  Concrete  deformations 
directly  below  the  bracket  were  measured, 
and  the  two  lower  points  again  showed  the 
greater  stresses — probably  1300  and  1200 
lb.  per  square  inch  respectively.  The  upper 
points  were  doubtless  stressed  at  least  1100 
lb.  per  square  inch. 

Load  on  Wall  Panels  Only 

It  may  be  noted  that  the  stresses  in  the 
wall  panel  and  in  wall  column  80  are  very 
nearly  equal  for  the  uniform  load  of  470 
lb.  on  the  wall  panels  only,  and  for  the 
full  load  of  700  lb.  on  the  four  panels  under 
test,  and  that  they  are  far  greater  than 
for  the  470-lb.  load  on  the  four  panels.  The 
precision  in  the  above  statement  is  not  as 
great  as  the  deformations  -would  indicate, 
on  account  of  the  continued  deformations 
under  load  and  the  set  in  the  concrete. 

It  .seems  probable  that  the  matter  of  un- 
loading; that  is,  removing  the  third  incre- 


ment from  the  wall  panels  first,  favored  the 
wall  panels  somewhat,  and  that  a  full  live 
loed  on  wall  panels  would  produce  stresses 
in  portions  of  those  panels  very  nearly  as 
great  as  one-and-a-half  live  load  uniformly 
distributed  over  the  entire  floor. 

Concrete  Cracks 

A  number  of  hair  cracks  were  visible  un- 
der the  second  increment  of  load.  These 
were:  (1)  Several  on  the  underside  of  the 
wall  panels  parallel  to  the  wall;  (2)  one  on 
the  top  of  the  slab  near  the  wall  and  parallel 
to  it,  one  around  column  79  at  approxi- 
mately the  outside  of  the  bracket,  and  one 
along  the  center  line  of  columns  78,  79  and 
80  for  the  greater  portion  of  the  distance; 
(3)  across  the  outside  of  wall  column  80  at 
about  the  elevation  of  the  bottom  of  the 
bracket. 

The  third  increment  of  load  enlarged  the 


ones  on  top  of  floor  and  on  wall  column 
and  developed  another  for  a  portion  of  the 
distance  from  columns  74,  79  and  84  and 
others  around  columns  79  and  80.  This 
increment  greatly  increased  the  number  on 
the  lower  side  of  the  slab  and  extended  the 
distribution. 

A  few  cracks  developed  perpendicular  to 
the  wall  through  the  greater  portion  of  the 
central  third  of  panel  C  and  extending  to 
about  the  center  of  panel  A.  Likewise 
through  panel  D  and  into  B.  No  cracks 
were  discovered  through  the  interior  panels 
C  and  D  parallel  to  the  wall. 

The  building  was  designed  for  the  Port 
of  Seattle  Commission  by  Capt.  A.  0.  Pow- 
ell of  Seattle,  and  C.  A.  P.  Turner  of  Min- 
neapolis. It  was  constructed  by  the  Pear- 
son Construction  Company  of  Seattle  under 
the  superintendence  of  the  engineering  de- 
partment of  the  Port  Commission. 


FIG.  2 — STRESSES  IN  TOP  OF  SLAB  SHOW  HIGH  VALUES  IN  STEEL 
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quirements, legibility,  size  and  style  of  lettering, 
color  combinations,  number  and  location  of  signs, 
illuminated  signs,  durability  and  cost  are  all 
treated  concisely,  and  details  of  supporting  de- 
vices shown. 

Parks  and  Park  Engineering.  By  William  T. 
Lyle,  professor  of  municipal  engineering,  Lafay- 
ette College.  Cloth,  6  x  9  In. ;  130  pages :  illus- 
trated. New  York,  John  Wiley  &  .Sons,  Inc. 
}1.25  net 

The  first  book  to  deal  with  e  f^Ineering  features 
of  park  construction.  While  my  of  the  prob- 
lems which  relate  to  park  en  tieering,  such  as 
road  construction,  underdralna^  and  sewers  are 
treated  in  various  books,  this  i.!xt  treats  them 
in  their  specific  relations  to  park  construction. 
The  chapter  on  labor  and  contracts  should  be 
especially  useful  to  pity  offlcialB. 

Theory  op  Errors  and  Least  Squares.  A  text- 
book for  college  students  and  research  workers. 
By  LeRoy  D.  Weld,  M.  S. :  professor  of  physics 
in  Coe  College.  Cloth,  5  x  714  In.;  190  pages; 
illustrated.  New  York,  Macmillan  Comparty. 
»1.25  net. 

This  book  Is  written  with  a  special  purpose — 
to  make  no  clear  through  simple  and  concise 
treatment  the  subjects  of  precision  and  the  distri- 
bution of  errors  by  the  theory  of  least  squares 
that  not  only  students  but  any  research  worker 
may  quickly  become  master  of  the  methods  pre- 
sented. Examples  are  given,  illustrating  applica- 
tions to  various  branches  of  science.  Including 
surveying  and   astronomy. 

Invar  and  Related  Nickbi,  Steels.  Circular  ,',S. 
V.  8.  Bureau  of  Standards.  Paper.  7  x  10  in  •  68 
pages :  Illustrated.  Washington.  Oovernment 
Printing  Omce. 

Descrll)eH  some  of  the  more  important  proper- 
ties of  nickel  steels  In  general,  with  particular 
reference  to  Invar,  and  consists  largely  of  a 
compilation  of  results  obtained  bv  various  in- 
vestigators during  the  last  twentv-flve  years 
Treats  reversible  and  Irreversible  nickel  steels 
magnetic  properties,  electrical  properties,  thermal 
expansion,  constancy  of  dimensions  of  invar, 
density.  meoh.Tnical  properties,  resistance  to  cor- 
rosion, applications  and  sources  of  suppl.v.  Much 
of  the  treatment  Is  from  the  metallurgical  point 
of  view. 


Books  Reviewed 


The   Strength    of    Materials 

Author,  Ewart  S.  Andrews,  lecturer  in  the  engi- 
neering department  of  the  Goldsmiths'  College.  New 
Cross,  and  at  the  Westminster  Technical  Institute. 
Cloth,  .Ti-i  X  S%  In.;  604  pages,  264  Illustrations. 
.Vew  York,  D.  Van  Nostrand  Company.      H  net. 

Reviewed  by  Melvin  L.  Enger 

Assistant    Professor   of   Mechanics   and   Hydraulics, 
University  of  Illinois 

This  is  an  advanced  book  on  the  me- 
chanics of  materials  written  for  students 
preparing  to  take  examinations  for  associ- 
ate member  of  the  In.stitution  of  Civil  Engi- 
neers in  Great  Britain,  and  for  the  uni- 
versity degree  in  engineering. 

The  text  begins  with  a  chapter  on  stress, 
.strain  and  elasticity  containing  an  un- 
usually clear  presentation  of  the  effects  of 
combined  loadings.  Then  follows  a  chap- 
ter on  the  behavior  of  materials  under  test 
in  which  the  Rankine,  St,  Venant,  Guest 
and  Navier  theories  for  conditions  caus- 
ing failure  are  developed  and  discussed. 
Then  follow  discussions  of  reptition  of 
stress,  working  stresses,  riveted  joints  and 
thin  pipes. 

In  the  treatment  of  beams  both  analytical 
and  graphical  methods  are  given,  with  con- 
siderable attention  devoted  to  concrete  and 
reinforced  concrete.  In  the  discussion  of 
columns  the  author  uses  the  "buckling  fac- 
tor," which  is  defined  as  the  length  of  the 
equivalent  pin-ended  column  divided  by  the 
least  radius  of  gyration,  instead  of  the 
slenderness  ratio.  The  treatment  of  con- 
crete columns  cannot  be  considered  com- 
plete. 

The  usual  treatment  of  torsion  of  shafts 
is  given,  and  St.  Venant's  approximate 
formulas  for  non-circular  shafts  are  stated. 
The  sub.iect  of  .springs  is  unusually  well 
presented.  There  are  two  chapters  on  the 
testing  of  materials,  in  which  various 
types  of  testing  machines  and  extenso- 
meters  are  described  and  illustrated.  Flat 
plates  and  slabs  are  treated  by  the  Bach 
and  by  the  Grashof-Rankine  theories,  and 
the  results  of  the  Grashof  theory  for  cir- 
cular plates  are  given  in  tabular  form. 

Thick  pipes  are  treated  by  Lamp's 
theory,  and  formulas  for  the  required 
thickness  are  deduced  on  the  maximum- 
stress  theory  and  on  the  maximum-strain 
theory.  Excellent  chapters  on  curved  beams 
and  on  rotating  drums,  disks  and  shafts 
complete  the  text.  A  good  set  of  problems, 
with  answers,  is  included,  and  the  proper- 
ties of  the  British  standard  sections,  to- 
gether with  some  mathematical  tables,  are 
given  in  the  appendix.. 

The  long  ton  is  generally  used  as  the 
unit  of  force.  The  mechanical  make-up  of 
the  book  is  excellent,  although  the  lettering 
in  some  of  the  figures  is  poorly  done.  Many 
tables,  curves  and  charts  have  been  in- 
cluded for  the  use  of  designers,  and  their 
use  is  made  clear  by  the  solutions  of  illus- 
trative problems.  The  book  will  take  a  high 
rank  in  the  literature  of  the  mechanics  of 
materials. 


Pole  and  Tower  Lines 

Author,  l{.  I).  Coombs.  Cloth,  6x9  In.  ;  272 
Jiages.  162  illustrations  and  diagrams.  New  York. 
McGraw-Hill    Book   Company.      $2. .'JO. 

Reviewed  by  A.  G.  Hillberg 

Civil  and   Hydraulic   Engineer,   New  York  City 

The  author  of  this  book  should  be  com- 
plimented upon  his  work.  -  Electric  trans- 
mission of  power  is  one  of  the  most  im- 
portant branches  of  engineering.  It  has  a 
direct  bearing  on  the  industrial  develop- 
ment and,  consequently,  the  prosperity  of  a 
nation.  However,  so  far  only  the  electrical 
problems  entering  into  such  construction 
have  received  careful  attention,  and  while 
several  good  books  are  available,  not  until 
the  publishing  of  this  book  has  the  purely 
structural  side  received  due  attention. 
Generally  the  supports  of  transmission 
wires  have  been  spaced  in  an  offhand  fash- 
ion, and  thus  in  many  cases  so  closely  that 
neither  they  nor  the  conductors  have  been 
loaded  up  to  their  permissible  unit  stresses. 

The  subject  has  been  divided  into  four- 
teen chapters,  namely:  Types  of  Construc- 
tion; Loading;  Wires  and  Cables;  Design; 
Wooden  Poles;  Steel  Poles  and  Towers; 
Special  Structures;  Concrete  Poles;  Foun- 
dations; Protective  Coatings;  Line  Ma- 
terial; Erection  and  Costs;  Protection,  and 
Specifications. 

In  these  chapters  the  various  phases  of 
the  problem  have  been  discussed  clearly, 
and  where  necessary  diagrams  and  tables 
have  been  inserted.  The  illustrations,  of 
which  the  majority  is  halftones,  show  both 
American  and  foreign  practice.  Of  special 
value  are  the  chapter  dealing  with  erection 
and  costs,  and  the  specifications  contained 
in  the  last  chapter  and  elsewhere  in  the 
text. 


Industrial  Leadership 

Author,  H.  L.  Gantt.  IMoth,  fi  x  TA  In.  ;  128 
pages.     New  Haven,  Yale  University  Press,     jl  net. 

This  little  volume  is  composed  of  ad- 
dresses delivered  in  the  Page  Lecture 
Series,  during  1915,  before  the  Senior  class 
of  the  Sheffield  Scientific  School,  Yale  Uni- 
versity. The  first  of  the  addresses,  bearing 
the  same  title  as  that  of  the  volume  itself, 
is  most  inspiring  and  will  repay  reading 
again  and  again.  Mr.  Gantt  contends  that 
to  bring  the  United  States  to  the  position 
it  should  occupy  in  the  industrial  life  of 
the  world  we  must  develop  great  leaders. 
Throughout  the  addresses  are  found  preg- 
nant thoughts  such  as  these: 

"The  authority  to  issue  an  order  involves 
the  responsibility  to  see  that  it  is  properly 
executed." 

"In  a  civilized  country  we  are  all  buying 
and  selling  service.  The  bread  we  eat,  and 
the  coal  we  burn  are  available  to  us  through 
the  service  of  many  people.  Likewise  our 
value  to  the  community  is  measured  by  the 
service  we  render,  and  in  the  long  run  our 
reward  is  apt  to  be  in  proportion  to  that 
service." 

"People  learn  but  little  from  what  they 
are  told,  but  they  readily  imitate  what 
appeals  to  them.  If,  therefore,  a  man 
would  be  a  leader  he  must  know  thoroughly 
the  people  whom  he  would  lead  and  be  able 
to  .shape  his  actions  in  such  a  manner  that 
they  will  not  only  be  understood  but 
thoroughly  appreciated  by  his  followers." 

The  remaining  chapters  are  on  the  train- 
ing of  workmen,  principles  of  task  work, 
results  of  task  work,  and  on  production  and 
.sales.  In  these  chapters  there  is  much  that 
has  been  gone  over  at  various  times  since 
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the  scientific  management  movement  gatii- 
ered  force.  Mr.  Gantt's  statement,  how- 
ever, is  lucid  and  brief  and  will  interest 
those  who  have  not  closely  followed  this 
important  subject.  The  chapter  on  pro- 
duction and  sales  contains  some  unusually 
interesting  sale-price  curves. 


City  Planning 

Author,  Charles  Mulfonl  Robinson.  Cloth,  6x9 
in. :  344  pages,  64  illustrations.  New  Yorlt,  O.  I'. 
I'utnam's  Sons.      $2.50. 

Reviewed  by  Morris  Knowles 

Consulting  Engineer,   Pittsburgh,  I'u. 

In  this  volume  the  author  has  elaborated 
and  made  additions  to  his  book,  "The 
Width  and  Arrangement  of  Streets,"  pub- 
lished in  1911,  and  has  thus  produced  a 
book  of  much  usefulness  to  beginners  in 
the  subjects  of  engineering,  economics  and 
sociology,  all  of  which  enter  into  the 
study  of  city  planning.  While  he  devotes 
his  attention  entirely  to  thoroughfares 
and  street  areas,  the  author  properly 
points  out  that  they  constitute  the  skele- 
ton of  the  city,  comprise  from  25  to  45 
per  cent  of-  its  total  area,  and  thus  con- 
tribute a  substantial  part  of  the  total  in- 
vestment and  maintenance  cost.  The 
book,  which  is  descriptive  of  what  has 
been  done  and  what  can  be  done,  does  not 
assume  or  demand  a  technical  knowledge 
of  any  of  the  fundamental  sciences  un- 
derlying the  subject,  but  in  a  general 
way  shows  the  scope  and  general  trend  of 
town  planning,  and  of  municipal  develop- 
ment along  the  lines  of  logical  arrange- 
ment, rather  than  unregulated  or  arbitrary 
allotments. 

The  author  shows  briefly  the  need  of 
town  planning  by  explaining  how  growth 
and  development  have  demanded  regula- 
tion and  then  how  regulation  has  led  to 
standardization — an  illogical,  arbitrary, 
extravagant  and  inconvenient  system. 
Having  shown  the  defects  of  standardiza- 
tion, both  from  the  social  and  economic 
points  of  view,  he  offers  functional  or  log- 
ical plotting,  which  the  reader  is  by  that 
time  quite  prepared  to  accept.  The  au- 
thor has  made  his  strongest  appeal  for 
this  an  economic  one,  doubtless  because 
American  judgment  is  usually  most  easily 
appealed  to  in  terms  of  dollars  and  cents. 
At  the  same  time  the  ends  for  which  he  is 
striving  are  more  social  than  economic, 
and  town  planning  is  shown  to  be  desir- 
able that  people  may  live  more  com- 
fortably and  healthfully,  and  travel  more 
conveniently. 

The  main  plotting  of  the  arterial  sys- 
tem, which  must  be  laid  out  to  take  care 
of  traffic,  is  in  itself  more  a  matter  of  con- 
venience than  of  economy.  Such  a  system 
must  be  designed  not  only  to  care  for 
traffic,  but  also  to  be  adjacent  to  and 
easily  accessible  from  the  residential  sec- 
tions, which  must  be  carefully  located  and 
planned  with  regard  to  the  health,  con- 
venience and  comfort  of  the  community. 

In  residential  sections,  economy  by  the 
use  of  narrow  streets  and  by  avoiding  cuts 
and  fills  through  following  the  contours  is 
most  effectively  urged.  But  here,  too,  such 
saving  is  really  most  desirable  because  of 
its  effect  on  rents  in  the  poorer  sections, 
and  because  in  the  higher-class  sections  it 
attains  at  the  same  time  increased  beauty, 
individuality  and  comfort.  Many  of  the  de- 
partures from  standardization  which  are  of- 
fered are  extremely  useful,  and  most  of 
them  have  been  successfully  applied  in  al- 


most every  city.  Scarcely  a  city  with  nat- 
ural topographical  features  can  be  found 
that  has  not  made  use,  at  least  in  isolated 
cases,  of  some  of  these  suggestions,  such 
as  grading  sidewalk  and  road  to  different 
levels,  omitting  sidewalks  on  one  or  both 
sides  of  the  street,  two-level  streets,  and  use 
of  narrow  lanes  or  walks  where  no  driveway 
is  essential. 

A  prima  facie  case  is  made  out  for  fore- 
sight in  planning  for  open  spaces  and  reser- 
vations for  schools,  public  buildings  and 
playgrounds,  and  every  engineer  or  business 
man,  accustomed  to  plan  for  future  develop- 
ment, will  readily  acquiesce  in  the  author's 
condemnation  of  the  extravagant  expendi- 
tures so  often  required  in  this  country  to 
provide  public  buildings,  park  spaces  and 
schools  at  later  periods  in  the  history  of  a 
city. 

The  author  summarizes  in  the  last  sec- 
tion the  development  of  legislation,  ordi- 
nances and  by-laws  relating  to  town  plan- 
ning, and  in  his  appendix  gives  examples  of 


model  laws  for  carrying  out  town-planning 
schemes.  The  index  is  ample,  the  illustra- 
tions are  plentiful,  and  the  mechanical  ar- 
rangement of  the  book  is  convenient  for 
reference. 

Unless  a  word  of  caution  be  said,  there  is 
danger  that  so  excellent  a  book  may  mislead 
city-planning  bodies  into  the  error  of  sup- 
posing that  they  can,  with  its  aid,  work  out 
all  the  problems  that  come  before  them.  It 
is  unfortunate,  therefore,  that  the  author, 
although  stating  that  "the  book  is  presented 
with  no  illusion  as  to  its  providing  a  pana- 
cea," has  not  laid  more  stress  upon  the  fact 
that  town  planning  is,  in  the  last  analysis, 
the  work  of  the  expert.  It  is  for  the  stu- 
dent, the  trained  town-planning  engineer, 
to  work  out  these  problems  of  plotting  and 
arrangement,  and  grievous  mistakes  will  be 
made  by  commissions,  no  matter  how  sin- 
cere and  public-spirited  they  may  be,  unless 
they  have  the  benefit  of  expert  advice  based 
upon  broad  experience  and  adequate  inves- 
tigation and  study. 


Letters  to  the  Editor 

CoTnment  on  matters  of  interest  to  engineers  and  contractors  will  be  welcomed 


Shall  the  American  Society  of  Civil 
Engineers  Move  Its  Head- 
quarters? 

Sir:  The  discussions  of  the  proposed 
change  of  the  headquarters  of  the  American 
Society  of  Civil  Engineers  to  the  Engineer- 
ing Societies'  Building  on  Thirty-ninth 
Street  show  a  strong  sentiment  in  favor  of 
the  "get  together"  movement,  but  there 
.seems  to  be  some  apprehension  lest  the  so- 
ciety should  lose  its  individuality. 

With  the  present  income  of  the  Ameri- 
can Society  of  Civil  Engineers  and  the  pros- 
pect of  still  future  large  increase,  would  it 
not  be  practicable  for  it  to  finance  a  new 
building  of  its  own  on  Fortieth  Street — next 
door  to  the  Engineers'  Club — and  by  a 
proper  connection  to  the  Engineering  Socie- 
ties' Building  form  a  suitable  entrance 
facing  Bryant  Park,  on  Fortieth  Street, 
for  the  entire  joint  building? 

This  seems  very  much  needed. 

New  York.  Henry  B.  SEAMAN. 


Architect  vs.  Engineer 

Sir:  The  undersigned,  as  a  member  of 
the  New  York  State  Board  for  Registration 
of  Architects  and  also  as  one  of  the  direc- 
tors of  the  American  Institute  of  Archi- 
tects, was  much  interested  in  an  article 
which  appeared  in  the  Engineering  Record 
of  March  25,  page  406. 

I  am  pleased  to  see  the  suggestion  of  co- 
operation as  between  engineers  and  archi- 
tects. Surely  nothing  but  a  misunder- 
standing could  cause  a  breach  between  the 
professions,  and  there  is  every  reason  for 
friendly  relations.  It  will  be  my  pleasure 
to  bring  before  the  Board  of  Directors  of 
the  Institute  at  our  next  meeting  the  sug- 
gestion that  a  committee  be  authorized  to 
confer  with  some  corresponding  committee 
of  engineers  on  this  subject. 

Will  you  permit  me  in  the  meantime  to 
call  the  attention  of  engineers  not  already 
informed  that  the  New  York  law  for  the 
registration  of  architects  does  not  interfere 


with  the  right  of  an  engineer  or  a  builder 
to  design  or  supervise  or  erect  any  build- 
ing? The  law  is  designed  to  raise  the 
standard  of  education  of  architects  and  is 
expected  to  accomplish  its  purpose  in  the 
course  of  years  by  requiring  all  who  wish 
to  use  the  title  "architect"  to  comply  with 
certain  requirements  as  to  education,  abil- 
ity and  experience. 

It  is  presumable  as  a  premise  that  the  en- 
gineering profession  does  not  approve  of 
any  person  without  training  or  experience 
arbitrarily  taking  to  himself  the  title  of 
"engineer,"  and  thereby  helping  to  lower 
the  profession  in  the  respect  of  the  public. 

The  architectural  profession  feels  very 
keenly  our  need  of  higher  average  stand- 
ards of  qualifications.  Surely  our  two  pro- 
fessions should  co-operate  to  attain  greater 
usefulness  which  will  be  a  legitimate 
benefit  to  the  profession  so  long  as  it 
also  operates  to  prevent  imposition  upon 
the  public. 

D.  Everett  Waid, 
President  State  Board  of  Registration  of 
Architects. 

Albany,  N.  Y. 


Keeps  an  Up-to-Date  and  Conve- 
nient Scrap  Book 

Sir:  At  first  I  used  to  save  and  bind  all 
of  the  numbers  of  the  Record  and  index 
the  articles  that  were  especially  interesting 
to  me  with  a  card  system.  The  heavy  bound 
volumes  became  bothersome  and  I  found 
that  I  was  not  referring  to  them  at  all.  I 
stopped  saving  and  binding  the  Engineering 
Record  and  for  a  while  depended  altogether 
on  the  nearest  public  library  for  my  refer- 
ence to  it.  This  did  not  meet  with  my  needs 
.satisfactorily  and  then  I  started  the  follow- 
ing system,  which  I  have  kept  up  for  ten 
years: 

I  cut  out  the  pages,  close  to  the  binding, 
which  contain  any  article  which  I  feel  I 
would  want  to  save  and  put  these  pages  in  a 
certain  drawer  of  my  desk.  If  the  article 
is  the  first  one  of  a  series  you  usually  indi- 
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cate  it  by  a  special  design  on  the  cover  so 
I  save  that  number  and  bind  in  it  all  of  the 
following  articles  of  the  series.  I  cut  out  all 
of  the  pages  not  used  in  this  number  for 
the  article,  cutting  on  the  margine  line  so 
as  to  leave  a  lot  of  stubs.  Then  I  paste  the 
cut  pages  with  the  other  articles  to  these 
stubs  in  the  order  of  their  issue,  giving  me 
a  number  of  books,  all  of  one  size,  contain- 
ing only  certain  information  and  always 
easy  to  haul  out  and  look  over. 

I  have  the  series  of  articles  on  the  first 
Quebec  Bridge;  another  on  the  Blackwells 
Island  Bridge;  one  on  various  viaduct 
bridges;  a  story  about  Arch  Bridges;  an- 
other on  the  microscope  and  concrete,  by 
Nathan  Johnson,  and  I  am  starting  one  now 
on  National  Defense.  I  have  in  mind  saving 
most  of  the  articles  you  publish  on  bridge 
erection,  dividing  them  up  into  groups  of 
cantilever,  suspension,  and  ordinary. 

This  system  requires  no  indexing  and 
only  a  little  time  now  and  then  with  a  paste 
pot  and  a  knife.  And  I  dare  say  the  entire 
lot  of  articles  I  have  saved  do  not  pile  up 
higher  than  three  inches,  and  I  look  them 
over  often. 

Walter  J.  Parsons. 

Flushing,  L.  I. 


tion  than  in  the  desert  region  of  Arizona, 
the  application  of  the  horizontal  rod  will 
most  likely  permit  the  use  of  the  stadia 
method  with  good  results.  This  would  out- 
weigh the  little  inconvenience  which  the 
use  of  the  horizontal  rod  involves. 

Dr.  Karl  G.  Habermehl. 
Hoboken,  N.  J. 


What  Causes  Peculiar  Refraction 
on  Arizona  Desert? 

Sir:  In  answer  to  a  letter  on  Arizona 
desert  refraction  from  Thomas  A.  Hayden 
in  the  Engineering  Record  of  March  25, 
page  427,  I  beg  to  say  a  few  words.  While 
the  writer  is  not  personally  acquainted  with 
the  special  conditions  existing  in  Arizona, 
and  therefore  cannot  give  an  answer  to  the 
question  "What  causes  the  peculiar  refrac- 
tion on  Arizona  deserts?"  he  knows  of  a 
method  to  eliminate  the  influence  of  re- 
fraction in  stadia  measurements.  This 
method,  which  gave  accurate  results  under 
all  meteorological  conditions  occurring  dur- 
ing a  year,  would  be  worth  a  trial  in  Ari- 
zona. 

It  is  a  well-known  fact  that  refraction 
affects  the  accuracy  of  stadia  measurements 
by  changing  the  length  of  the  rod  intercept. 
The  effect  of  refraction  is  much  greater 
near  the  ground  than  it  is  a  few  feet  above. 
The  lower  line  of  sight  passing  through  the 
layer  near  the  ground  is  refracted  differ- 
ently from  the  upper  line  of  sight  travers- 
ing the  upper  strata.  This  causes  the  rod 
reading  to  differ  from  what  it  would  have 
been  had  the  air  been  homogeneous.  If 
both  lines  of  sight  should  traverse  the  same 
strata  there  would  most  likely  be  no  effect 
from  refraction. 

The  writer,  while  connected  with  the 
Royal  Technische  Hochschule  at  Danzig, 
Germany,  carried  out  a  one  year's  test  of 
the  influence  of  this  "differential  refrac- 
tion" on  the  accuracy  of  stadia  measure- 
ments. In  the  course  of  these  studies  he 
also  used  a  horizontal  rod  instead  of  a  ver- 
tical rod  for  taking  rod  readings.  The  rod 
was  brought  perpendicular  to  the  line  of 
sight  by  means  of  a  diopter,  a  special  rod 
support  being  provided.  ■  Even  on  days 
when  the  influence  of  refraction  was  very 
noticeable  with  a  vertical  rod,  measure- 
ments taken  with  the  horizontal  rod  gave 
accurate  results.  For  surveying  with  the 
horizontal  rod  the  diaphragm  carrying  the 
stadia  hairs  has  to  be  turned  90  deg. 

Though  the  influence  of  differential  re- 
fraction is  naturally  less  in  localities  with 
moderate  climate  and  covered  with  vegeta- 


Measuring  Flow  in  Concrete 

Sir:  I  note  your  editorial  in  the  issue  of 
March  4,  page  310,  on  the  flow  of  concrete 
and  the  conclusions  to  be  drawn  from  ex- 
tensometer  measurements  in  tests.  To  one 
who  has  had  a  fairly  comprehensive  experi- 
ence with  construction,  it  is  astounding  to 
observe  how  many  engineers  and  embryo 
investigators  from  our  universities  are 
firmly  convinced  that  60  to  90  days  in  cool, 
chilly  weather  thoroughly  hardens  the  con- 
crete and  that  at  the  end  of  so  many  days 
they  can  actually  determine  the  stresses  in 
a  floor  which  is  half  cured  by  measuring  the 
deformation  of  the  concrete  and  reducing 
this  deformation  to  stress  on  the  bajis  of 
instantaneous,  or  nearly  instantaneous, 
measurements  on  cylindrical  specimens  of 
the  same  mix,  but  cured  in  a  manner  which 
enables  them  to  dry  out  and  be  two  or  three 
times  as  rigid  as  the  material  in  the  floor 
on  which  measurements  were  taken. 

Extensometer  tests  should  add  greatly  to 
the  sum  of  engineering  knowledge.  But 
this  requires  the  exercise  of  thought  and 
care  on  the  part  of  those  who  conduct  such 
tests,  otherwise  much  misinformation  will 
be  extracted  therefrom. 

The  time  to  take  measurements  on  the 
concrete  in  testing  a  floor  to  determine  the 
concrete  stress  is  evidently  during  the  re- 
moval and  not  during  the  application  of  the 
load.  When  a  floor  is  cast,  shrinkage  of  the 
concrete  occurs  during  hardening  in  the  air. 
Consequently,  before  initial  loading  the  floor 
is  in  condition  of  internal  strain  due  to 
shrinkage  during  hardening  and  the  defor- 
mation under  the  initial  load  is  the  sum  of 
these  internal  stresses  and  those  produced 
by  the  load  and  not  the  result  of  the  appli- 
cation of  the  load  alone.  The  stress,  if  it 
exists,  will  manifest  itself  in  the  recovery 
of  the  slab  while  the  load  is  being  removed, 
and  if  the  deformations  are  measured  dur- 
ing this  period  of  the  test,  i.  e.,  taking  the 
condition  as  zero  when  the  load  is  fully  ap- 
plied and  noting  the  change  in  deformation 
until  the  load  is  half  removed,  we  then  have 
a  basis  on  which  we  can  determine  the  stress 
with  errors  largely  eliminated. 

This  is  a  matter  which  should  be  called 
to  the  attention  of  those  building  inspectors 
who  insist  on  considering  that  deforma- 
tions of  the  concrete  under  initial  loading 
are  a  real  criterion  of  the  state  of  stress. 
Many  times  they  are  100  per  cent  in 
error  through  taking  this  illogical  posi- 
tion. That  is,  they  consider  the  stress  to 
be  100  per  cent  more  than  that  which  really 
exists. 

For  example,  if  we  consider  the  tests  of 
Messrs.  Fuller  and  More  (see  page  279  of 
the  issue  of  Feb.  26),  in  some  cases  it 
would  appear  that  recovery  was  about  0.4 
of  the  total  deformation.  To  assume  that 
the  deformation  where  there  is  less  than 
40  per  cent  recovery  can  be  translated  into 
elastic  stress  without  considering  the  per- 
manent set  and  lack  of  recovery  represents 
the  absurd  position  taken  by  many.  No 
one  would  be  willing  to  assume  where  there 
is  no  further  recovery  after  application  of 
the  load  and  the  material  is  free  to  recover 


that   there   is   any   material   elastic   stress 
operating  in  that  direction. 

C.  A.  P.  Turner, 
Consulting  Engineer. 
Minneapolis. 

[Because  of  his  extensive  experience  in 
testing  concrete  by  such  strain  measure- 
ments as  are  here  discussed,  a  copy  of  Mr. 
Turner's  letter  was  sent  to  Prof.  Herbert 
F.  Moore,  of  the  University  of  Illinois,  and 
he  was  asked  to  comment  upon  it.  His  reply 
follows.— Editor.] 

Sir:  With  the  second  paragraph  of  Mr. 
Turner's  communication,  "Extensometer 
tests  should  add.  .  .  .  Otherwise  much 
misinformation  will  be  extracted  there- 
from," I  am  in  thorough  agreement.  It  is 
a  general  statement,  but  one  which  should 
be  frequently  made  and  emphasized. 

I  am  not  of  the  opinion  that  determina- 
tions of  elastic  stress  in  a  material  like 
concrete  should  be  made  wholly  from  read- 
ings during  the  release  of  load  on  a  test 
slab  or  building  floor.  Frequently  in  ap- 
plying load  very  small  cracks  open  in  the 
concrete,  on  the  release  of  the  load  the 
jagged  edges  of  these  microscopic  cracks  do 
not  close  perfectly,  and  there  are  left  in  the 
concrete  stresses  which  are  not  shown  by 
readings  during  release  of  load  alone.  It 
seems  to  me  that  extensometer  readings 
should  be  taken  both  during  application  of 
load  and  during  release  of  load,  and  both 
sets  of  readings  considered  in  estimating 
stresses. 

It  has  been  my  observation  that  in  esti- 
mating stresses  in  a  test  floor  or  slab  that 
much  more  confidence  is  placed  (and  rightly 
placed)  on  .stress  determination  in  steel 
reinforcement  than  on  stress  determination 
in  concrete,  and  I  believe  that  there  are  few 
building  inspectors  who  "insist  on  consid- 
ering that  deformations  of  the  concrete  un- 
der initial  loading  are  a  real  criterion  of 
the  state  of  stress."  In  estimating  the 
stresses  in  the  steel,  reliance  on  readings  ob- 
tained during  release  of  load  alone  would 
render  practically  impossible  the  observa- 
tion of  any  stress  in  the  steel  beyond  the 
yield  point.  Of  course,  such  stress  should 
not  exist  in  a  well-designed  floor  under 
working  load,  but  tests  should  be  of  such  a 
nature  fis  to  detect  such  a  state  if  it  does 
exist. 

In  strain  readings  on  steel,  as  in  strain 
readings  on  concrete,  I  am  of  the  opinion 
that  readings  should  be  taken  both  during 
application  of  load  and  during  release  of 
load,  together  with  an  examination  of  the 
surface  of  the  test  floor  or  slab  for  cracks, 
and  that  all  phases  of  the  test  should  be 
considered  in  estimating  stresses  and  in 
passing  opinion  on  the  safety  of  the  struc- 
ture. H.  F.  Moore, 
Assistant  Professor  of  Theoretic  and  Ap- 
plied Mechanics,  University  of  Illinois, 

Urbana,  111. 


Topographic  Survey  of  Rough 
Wooded  Area 

Sir:  Having  read  with  much  interest  the 
article  in  the  Engineering  Record  of  March 
4,  page  316,  entitled  "Unusual  Methods 
Simplify  Topographic  Survey  of  Rough 
Wooded  Area,"  and  the  "challenge"  of  the 
same  appearing  in  the  issue  of  April  1, 
page  459,  I  wish  to  enter  my  dissent  from 
certain  statements  in  the  "challenge."  The 
writer  thereof  states  that  the  location  of 
contours  directly  with  a  wye  level  and  re- 
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cording  with  a  plane  table,  is  a  most  un- 
usual method.  To  this  I  can  only  say  that 
my  limited  experience  tells  me  the  contrary. 
As  to  his  assertion  that  work  done  in  that 
way  can  only  oe  done  "at  unusually  high 
unit  costs,"  I  would  offer  the  following: 

Within  the  past  few  years  I  have  com- 
pleted two  topographic  surveys,  each  of 
which  was  done  by  plane  table,  using  the 
wye  level  to  locate  contours.  The  first  job 
was  in  a  wild  section  of  New  England,  a 
precipitous,  winding  river  forming  the 
nucleus  of  the  map,  and  the  banks  now  ris- 
ing abruptly  from  the  water's  edge,  and 
then  following  tributary  valleys  back  some- 
times for  two  miles.  Most  of  the  country 
was  wooded,  not  with  heavy  trees,  but  with 
New  England  "second-growth"  mixed  with 
underbrush.  The  scale  of  the  maps  was 
200  ft.  to  1  in.,  and  the  contour  interval  5 
ft.  The  second  was  a  similar  river  survey, 
but  this  time  the  river  fell  more  gradually 
and  the  banks  were  not  so  high.  Also, 
there  was  a  slightly  larger  proportion  of 
cleared  fields  and  meadows,  although  the 
added  thickness  of  the  underbrush  in  the 
wooded  areas  largely  offset  that  advantage. 
The  scale  and  contour  interval  were  the 
same  as  in  the  first  case. 

In  each  survey  a  meandering  base  line 
was  run  by  azimuths  on  each  bank  of  the 
river  and  bench  marks  frequently  estab- 
lished. These  lines  were  checked  with  each 
other  frequently.  From  each  of  these  lines 
meandering  lines,  wtih  levels,  were  run  back 
from  the  river,  following  the  tops  of  the 
banks,  extending  up  the  ravines  and  val- 
leys, and  generally  establishing  all  points 
needed  for  plane-table  occupancy,  returning 
to  and  closing  on  the  main  line  on  the  river 
bank.  In  this  way  an  absolute  check  on  the 
accuracy  was  maintained  at  all  times.  The 
party  for  such  work  consisted  of  an  engi- 
neer in  charge,  transitman,  leveler,  two 
tapemen,  rodman  and  one  extra  efficient  axe- 
man. The  points  thus  established  were 
later  occupied  by  one  or  the  other  of  two 
plane-table  parties,  each  consisting  of  a 
plane-table  operator,  leveler  and  two  rod- 
men.  One  base  line  and  two  plane-table 
parties  were  used  continuously. 

The  cost  of  the  field  work  on  the  first 
survey  cited  was  37.7  cents  per  acre  for 
base  line  and  46.2  cents  per  acre  for  plane 
tabling;  on  the  second  job,  25.8  cents  per 
acre  for  base  line  and  20.9  cents  for  plane 
tabling.  Office  work  added  7.5  cents  per 
acre  to  the  cost  of  the  first  work  and  5.6 
cents  for  the  second,  making  totals  re- 
spectively of  91.4  and  52.3  cents.  Rainy 
days  cost  5.7  cents  on  the  first  and  5.8  cents 
on  the  second,  which  the  reader  may  add  if 
he  desires. 

In  order  to  give  full  meaning  to  the 
above  figures  I  should  emphasize  that  they 
are  costs  of  work  and  not  the  total  cost  of 
the  surveys.  In  each  case  the  work  was  in 
a  remote  region,  several  miles  from  a  rail- 
road or  source  of  supplies.  The  men  were 
brought  to  the  scene  from  a  distance  and  a 
camp  was  maintained  for  their  accommoda- 
tion, board  and  lodging  being  furnished  in 
addition  to  their  wages.  Supplies  were 
bought  at  distant  wholesale  houses,  shipped 
by  rail  and  teamed  to  the  camp.  The  total 
costs  per  acre  for  railroad  fares,  camp 
maintenance,  cost  and  depreciation  of  camp 
equipment  and  surveying  instruments,  in 
fact  for  everything  charged  to  the  job  at  the 
main  oflice,  was  $2368  on  the  first  job  and 
$1769  on  the  second. 

Fred  J.  Wood. 

Brookline,  Mass. 


Wing-Wall  Weirs  to  Prevent  Soil 
Erosion 

Sir:  In  the  Feb.  26  issue  of  the  Engi- 
neering Record,  page  289,  I  note  an  article 
pertaining  to  the  construction  of  a  wing- 
wall  weir  in  California,  which  was  used  to 
prevent  soil  erosion. 

Construction  producing  similar  results 
has  been  used  for  some  time  in  this  state 
in  the  design  of  small  highway  culverts,  as 
illustrated  by  the  accompanying  photograph. 
The  culvert  in  this  instance  is  a  small  box 
culvert  provided  with  a  rectangular  box  at 
the  upper  end,  which  allow.s  the  water  to 
run  off  and  the  sediment  to  deposit  at  the 
upper  end  of  the  culvert. 

A  great  many  culverts  constructed  in 
this  manner  have  been  built  in  the  state  in 


RECTANGULAR  BOX   STOPS   SEDIMENT 

the  past  few  years.    This  particular  one  is 
in  Cedar  County,  and  was  built  in  1914. 
Iowa  Highway  Commission, 
By  J.  H.  Ames,  Bridge  Engineer. 
Ames,  Iowa. 


What  Is  an  Engineer? 

Sir:  The  recent  canvass  among  practis- 
ing engineers  to  determine  the  consensus  of 
opinion  as  to  the  relative  value  of  certain 
characteristics  leading  to  success  in  the  en- 
gineering profession  has  brought  to  light 
some  interesting  facts.  These  findings, 
though  preliminary  to  some  extent,  have 
been  criticised  by  a  few.  This  is  to  be  ex- 
pected, especially  from  those  directly  inter- 
ested in  teaching  technical  students,  for  the 
factors  given  most  prominence  in  schools 
of  engineering  show  a  small  percentage  in 
the  tabulated  report  based  on  the  data  se- 
cured in  the  canvass.  However,  as  the  data 
secured  in  this  manner  represent  a  general 
opinion,  there  must  be  considerable  truth 
in  the  points  made  and  it  is  to  be  expected 
that  some  of  the  schools  will  modify  their 
curriculum  to  approach  more  nearly  the  de- 
sired conditions. 

It  appears  to  the  writer  that  there  are 
three  causes  operating  to  the  detriment  of 
engineering  schools  in  general  and  also  to 
that  of  the  young  graduate  engineer. 

First — Too  many  teachers  of  the  branches 
of  engineering  have  been  advanced  to  their 
positions  with  no  opportunity  to  engage  suf- 
ficiently in  practical  every-day  work.  An 
educator  in  engineering  should  by  all  means 
have  had  many  years  of  successful  practical 


work  and  thus  have  developed  many  of  those 
attributes  which  mean  so  much  toward  suc- 
cess. 

Second — The  student  is,  in  many  cases, 
led  to  believe  that  when  he  graduates  he 
will  become  at  once  a  full-fledged  engineer 
and  so  naturally  expects  many  things  which 
do  not  materialize.  He  thinks  that  he  can 
at  once  take  his  place  in  the  engineering 
world  and  acquit  himself  with  credit  to  him- 
self and  his  alma  mater.  This  view  is  some- 
times a  serious  handicap  to  a  promising 
young  man  and  not  infrequently  lowers  the 
estimation  his  employer  places  upon  him. 

Third — The  engineering  student  is  ham- 
pered by  the  same  lockstep  system  which 
is  so  detrimental  to  the  efficiency  of  our 
common  graded-school  system.  By  this 
statement  I  mean  that  a  certain  definite 
time  is  taken  for  each  study  or  branch  of 
learning,  and  this  time  is  much  too  long  for 
the  more  brilliant  students  in  that  line  and 
too  short  for  those  who  have  no  aptitude 
for  that  particular  study.  Thus  the  best 
students  are  held  back  and  the  slower  ones 
rushed  forward.  Practically  every  student 
is  brilliant  in  some  branches  and  slow  in 
others,  and  should  be  allowed  to  progress 
just  as  rapidly  as  he  is  individually  able. 
Surely  some  method  can  be  evolved  which  is 
at  least  a  compromise  between  class  instruc- 
tion and  purely  individual  teaching. 

If  these  three  troubles  could  be  obviated 
engineering  education  would  be  placed  at 
once  on  a  much  more  satisfactory  plane, 
and  students  could  be  graduated  with  a 
much  better  chance  of  rapid  success  in  their 
chosen  profession. 

Boone,  N.  C.  D.  R.  SHEARER. 


Who  Must  Pay  for  the  Transit? 

Sir:  I  had  a  transit  knocked  over  and 
damaged  by  a  man  driving  against  it.  It 
was  in  use  running  the  center  line  of  a 
street  for  the  city.  There  was  plenty  of 
roadway  and  several  teams  had  passed.  Can 
I  compel  the  party  to  pay  damages  for 
knocking  over  the  instrument? 

Surveyor. 

Pennsylvania. 


Meters  Read  by  Mail 

HOW  the  Kansas  City  (Mo.)  water  de- 
partment secures  meter  readings  by 
mail  when  its  representatives  find  nobody 
at  home  during  their  round  of  calls  at  con- 
sumers' houses  is  told  in  last  year's  an- 
nual report  by  D.  L.  Wheelock,  superintend- 
ent of  the  meter  division.  When  the  meter 
reader  cannot  enter  the  building  he  leaves 
a  postal  card,  marking  the  license  number, 
premises  and  date  he  called.  On  this  card 
is  a  fac-simile  of  a  regular  meter  dial,  with 
the  hands  blank.  The  consumer  is  in- 
structed to  take  the  card  and  mark  the  loca- 
tion of  the  hands.  The  card  is  then  mailed 
to  the  office,  where  the  reading  is  compared 
and  put  in  the  route  book.  The  department 
receives  on  an  average  of  600  cards  each 
month  and  finds  only  about  5  per  cent  in 
error. 

The  results  from  this  system  are  said  to 
be  very  beneficial.  It  gives  the  consumer 
the  idea  that  the  department  needs  his  co- 
operation. The  consumer  learns  to  read  his 
meter  and,  most  important  of  all,  the  sys- 
tem saves  making  up  an  estimated  bill, 
which,  no  matter  how  estimated,  causes  a 
great  deal  of  trouble  and  complaint  from 
the  consumer.  It  thus  saves  the  men  in  the 
collection  division  much  time. 
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Details  Which  Save  Time  and  Labor  on  Construction  Work 
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Jerking  with  Weighted  Block  Pulls 
Sheet  Piles  Easily 

By  H.  S.  CARPENTER 
Cobleskill,  N.  Y. 

BADLY-BENT  steel  sheet  piles  have 
been  pulled  by  the  writer  with  the  rig- 
ging shown  in  the  accompanying  drawing. 
A  weight  block, 
or  an  ordinary 
block  with  some 
heavy  weight  tied 
closely  to  it,  is 
shackled  to  a  piece 
of  cable  about  10 
ft.  long,  the  lower 
end  of  which  is 
secured  to  the  pile. 
The  fall  line  is 
slacked  off  and 
taken  up  with  a 
run  by  the  hoisting 
engineer,  the  mo- 
mentum of  the 
heavj-  block,  in  ad- 
dition to  the  strain 
on  the  hoissting 
line,  producing 
something  like  a 
sharp  upward  blow 
when  the  lower 
cable  comes  taut. 
The  writer  has 
never  come  across 
a  sheet  pile  stuck 
so  tightly  that  it 
could  not  be  pulled 
in  this  way  by  a 
skillful  hoisting  en- 
gineer. A  derrick 
or  any  other  hoist- 
ing rig  handy,  of  a 
few  tons  capacity, 
can  be  used.    It  is 

not  desirable  to  reave  up  a  heavy  set  of 
falls,  as  it  is  the  jerk  of  the  weighted  block 
that  does  most  of  the  actual  work. 


Ends  of  Paper  Casing  Pull  Out 
After  Form  Rods  Are  Removed 

By  D.  P.  LANE 

Assistant    Chief   Engineer,    Unit   Construction 

Company,  St.  Louis,  Mo. 

SECTIONAL  paper  tubes,  similar  to  mail- 
ing tubes  but  dipped  in  parafRne,  were 
used  recently  to  permit  the  removal  of  long 
tie  rods  in  taking  down  the  forms  for  a 
heavy  concrete  wall.  By  catching  a  sharp 
hook  in  the  end  of  the  tube,  it  was  easy 
to  unwind  and  pull  out  a  few  inches  of  the 
paper  at  each  end  when  the  tie-rod  holes 
were  plugged. 

The  work  involved  a  concrete  wall  385  ft. 
long,  34  ft.  high  and  tapering  from  25  ft. 
wide  at  the  base  to  3  ft.  at  the  top.  The 
writer  suggested  for  the  ^i-in.,  -Ys-in.  and 
Vi-in.  rods  used  to  tie  the  wall  forms  the 
use  of  these  paraffined  paper  tube  casings, 
which  were  ordered  from  the  St.  Louis 
Paper  Can  &  Tube  Company.  They  were 
the  ordinary  spiral-wound  mailing  tube 
dipped  in  a  bath  of  hot  paraffine.  They 
were  furnished  in  3  and  4-ft.  lengths,  and 
each  length  was  provided  with  a  3-in.  sleeve 
at  one  end  for  covering  the  joints  between 
sections.  The  inside  diameter  of  the  tubes 
was  %  in.  larger  than  that  of  the  rods. 

After  the  concrete  had  set  the  rods  were 
removed  without  the  least  difficulty,  and  the 
ends  of  the  paper  tubes  were  unwound  as 
described  with  a  hook  and  removed  to  a 
depth  of  4  in.  before  plugging  the  holes. 
These  tubes  were  the  first  order  for  this 
purpose  that  the  manufacturer  had  ever 
filled.  The  cost,  delivered  on  the  job,  was 
about  1%  cents  per  lin.  ft.  of  tube. 


Cofferdam  Bracing  Removed  Eco- 
nomically at  Baltimore  Bridge 

PRACTICALLY  all  of  the  cofferdam 
bracing  in  the  piers  for  the  Hanover 
Street  bridge  at  Baltimore,  the  construc- 
tion of  which  is  described  on  page  632  of 
this  issue,  was  removed  without  being  cut. 
Roughly  outlined,  the  method  was  as  fol- 
lows: 

As  the  concrete  of  the  pier  shaft  reached 
a  layer  of  bracing  the  ranger  course  below 


that  layer  was  blocked  to  the  pier  shaft  and 
the  layer  itself  removed.  This  left  the  cof- 
ferdam temporarily  unsupported  for  two 
vertical  spans.  So  far  the  usual  method  was 
followed.  Instead,  however,  of  sawing  the 
bracing  out  inside  the  form,  it  was  taken 
out  in  whole  sticks.  The  longitudinal 
braces,  which  were  in  short  lengths,  span- 
ning between  the  cross  braces,  were  at  once 
removed  from  the  cofferdam.  The  cross 
braces,  being  single  sticks  reaching  clear 
across  the  coffer,  were  too  long  to  be  tilted 
enough  to  take  them  out  through  the  pock- 
ets. Rather  than  cut  them,  they  were 
turned  parallel  to  the  long  side  of  the  coffer 
and  laid  on  the  blocking  from  the  ranger 
below  to  the  pier. 

As  the  concrete  came  up  the  forms  were 
stripped  and  the  water  allowed  to  rise.  It 
did  not  have  to  be  pumped  down  again.  A 
tool  shaped  like  one-half  of  a  pair  of  timber 
hooks,  but  with  a  horizontal  leg  long  enough 
to  pass  clean  under  a  timber,  was  lowered 
through  the  water  by  one  of  the  derrick 
boats  and  used  to  jerk  out  the  blocking  be- 
tween the  rangers  and  the  pier  shaft.  The 
pulling  was  easy,  as  there  was  no  outside 
head  on  the  coffer.  This  procedure  at  once 
allowed  the  long  cross  braces  to  float  to  the 
top.  All  that  remained  to  be  removed  was 
then  the  rangers  themselves  and  the  posts 
between  them.  This  was  accomplished  with 
comparatively  little  breakage  by  swinging 
the  hook  against  the  sheeting  and  pulling 
it  up. 

By  this  method  extra  pumping  charges 
were  saved,  only  a  small  crew  was  required, 
no  one  had  to  work  down  below  while  the 
bracing  was  being  pulled,  and  a  large  sal- 
vage, it  is  said,  was  realized  on  the  timber. 
The  bridge  is  being  built  by  H.  P.  Converse 
&  Company. 


Quarantine  to  Save  Timber 

The  first  lumber  quarantine  on  record 
was  put  into  effect  recently.  The  U.  S.  De- 
partment of  Agriculture  has  asked  Eastern 
nurserymen  to  aid  in  fighting  white-pine 
blister  rust  by  shipping  west  of  the  Da- 
kotas,  Nebraska,  Kansas,  Oklahoma  and 
Texas  no  white-pine  nursery  stock  or  cur- 
rant and  gooseberry  bushes  which  carry  the 
rust. 


LONG  CBOSS  BRACES  WERE  LAID  AT  SIDE  OF  PIEB  SHAFT  AS  REMOVED  TILL  STUB  BRACING  WAS  PULLED   WITH    HOOK   AFTER  FLOODING 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Recommend     Sedimentation     and 
Disinfection  of  Detroit's  Sewage 

The  report  on  the  disposal  of  sewage  at  De- 
troit, Mich.,  on  which  Clarence  W.  Hubbell  has 
been  working  for  the  past  year  and  a  half, 
recommends  that  treatment  works  be  located 
at  Fort  Wayne  and  Fairview,  on  the  river 
front,  and  a  plant  be  provided  on  Connors 
Creek  for  future  use.  The  recommended  treat- 
ment is  by  means  of  Imhoff  tanks  combined 
with  disinfection.  The  first  cost  of  complete 
installation  is  estimated  at  $6,091,000. 

The  plants,  it  is  estimated,  will  take  care 
of  the  sewage  from  a  population  of  950,000. 
Bach  plant  is  to  have  its  own  system  of  collect- 
ing sewers.  Sludge  is  to  be  disposed  of  by  fill- 
ing low  lands,  incineration  or  sold  as  fertilizer. 
The  total  annual  charge,  including  interest  at 
4%  per  cent,  amortization,  operating  cost  and 
maintenance,  is  given  as  $517,430. 


U.  S.  Senate  Passes  $85,000,000 
Good  Roads  Bill 

The  Senate,  on  May  8,  passed  the  Bankhead 
good  roads  bill.  $85,000,000  will  be  spent 
by  1921  for  road  construction,  contingent 
l^ji  on  an  equal  expediture  by  the  states.  For 
"  roads  in  national  forests  $10,000,000  is  provided. 
For  the  year  ending  June  30,  1917,  $5,000,000 
is  appropriated  with  increasing  expenditures 
until  1921.  The  money  is  to  be  apportioned  by 
the  secretary  of  agriculture,  on  a  basis  of  one- 
third  in  the  ratio  of  the  area  to  which  the 
states  bear  to  the  total  area  of  the  country, 
one-third  in  the  ratio  of  population,  and  one 
third  in  the  ratio  which  the  mileage  of  rural 
delivery  routes  bears  to  the  total  mileage  in 
the  country. 

The  measure  is  a  substitute  for  the  Shackle- 
ford  bill,  which  passed  the  House,  and  pro- 
vided that  not  more  than  $25,000,000  should  be 
appropriated  annually  by  the  government. 


Candidates  Nominated  for  Ameri- 
can Waterworks  Election 

The  nominating  committee  of  the  American 
Waterworks  Association  has  selected  the  fol- 
lowing candidates  for  office  to  be  balloted  on 
prior  to  the  association's  thirty-sixth  annual 
convention  in  New  York  City,  June  5  to  9 : 

For  president,  Leonard  Metcalf,  consulting 
engineer,  Boston,  Mass.;  for  vice-president. 
Theodore  A.  Leisen,  general  superintendent. 
Board  of  Water  Commissioners,  Detroit, 
Mich.;  for  treasurer,  James  M.  Caird,  consult- 
ing engineer,  Troy,  New  York;  for  trustees, 
F.  W.  Capplen,  city  engineer,  Minneapolis  and 
M.  L.  Worrell,  general  manager  of  waterworks 
Meridian,  Miss. 


Vessel  Smashes  Two  Head  Gates 
on  Welland  Canal 

Two  headgates  at  lock  No.  8,  at  St.  Cath- 
erines on  the  Welland  Canal,  were  smashed 
April  30,  by  the  steamer  W.  J.  Averell.  The 
accident  was  attributed  to  the  steel  hawser 
getting  caught  in  the  vessel's  compressor  and 
not  being  placed  on  the  post  on  the  lock  wall 
to  check  the  vessel's  speed.  The  damage  is 
estimated  at  approximately  $3,000. 

The  rush  of  water  from  lock  8  carried  the 
vessel  and  towpath  gate  out  into  the  lower 
reach.  The  ship  was  not  damaged  and  there 
was  no  overflow,  due  to  the  fact  that  the  lock 
below  No.  8  is  about  P/4  miles  long,  while  the 
one  above  is  short.  Traffic  was  resumed  with 
a    short   delay   for    replacing   the    gates. 


For  a  Summary  of  the  Labor 
Situation  As  It  Affects  Con- 
struction Work  See  Con- 
tracting News  Section 


"Paper  Mobilization"  Proposed  by 
Captain  Park 

An  essential  feature  of  plans  for  preparing 
the  engineers  of  the  country  for  military  duty, 
as  discussed  at  a  recent  joint  meeting  of  engi- 
neers, in  San  Francisco,  should  be  the  com- 
pilation and  maintenance  of  a  record  of  the 
names  and  addresses  of  technical  men.  "A 
paper  mobilization"  is  the  scheme  proposed  by 
Capt.  Richard  Park.  One  salaried  secretary 
could  be  established  in  the  engineering  center 
of  each  state,  to  compile  and  maintain  a  card 
index  showing  names,  addresses  and  experi- 
ence of  engineers,  skilled  laborers  and  mechan- 
ics. The  cost  would  be  small  and  the  informa- 
tion almost  invaluable  in  event  of  war. 


Portland  Engineers  Make  Investi- 
gation of  Trunk  Sewer 

Owing  to  charges  that  the  Montavilla  trunk 
sewer  in  Portland,  Ore.,  was  unsatisfactory, 
the  Portland  association  of  members  of  the 
.\merican  Society  of  Civil  Engineers  appointed 
a  committee  to  investigate  the  matter.  The 
committee  was  composed  of  George  C.  Mason, 
J.  P.  Newell  and  J.  L.  Stannard. 

The  committee  after  a  careful  examination 
of  the  structure  reports  that  it  is  entirely 
satisfactory,  thus  vindicating  the  city  engi- 
neer and  others  against  whom  the  charges 
were  made.  For  the  good  of  the  service  and 
of  the  engineering  profession  the  committee 
rcommends  the  discharge  of  those  employees 
of  the  city  who  aided  in  spreading  false  and 
malicious  reports  regarding  the  condition  of 
the  sewer. 

G.  A.  Kyle,  who  reported  independently  on 
behalf  of  the  residents  of  Montavilla,  reached 
the  same  conclusion  as  the  committee. 


Engineering  Society  Comes  to  Aid 
of  Canadian  City  Engineer 

G.  W.  Craig,  city  engineer  of  Calgary,  Al- 
berta, Canada,  who  was  recently  criticized  for 
the  failure  of  a  reinforced-concrete  arch  bridge 
over  the  Bow  River,  has  been  absolved  from 
all  blame. 

The  city  council  of  Calgary  ordered  an  in- 
vestigation to  ascertain  whether  Mr.  Craig 
was  guilty  of  adopting  an  unsafe  design  and 
using  unsuitable  material.  The  Calgary 
branch  of  the  Canadian  Society  of  Engineers 
immediately  offered  the  services  of  its  mem- 
bers in  settling  the  technical  questions  in- 
volved. Investigation  by  the  engineers  showed 
that  Mr.  Craig  had  used  every  precaution  in 
the  design  and  erection  of  the  structure.  The 
city  council  has  adopted  a  motion  to  that  effect. 


Break  Ground  on  $3,000,000  Nave 

Work  was  started  May  8  on  the  $3,000,000 
nave  of  the  new  Protestant  Episcopal  Cathe- 
dral of  St.  John  the  Divine,  in  New  York  City. 
As  noted  in  previous  issues,  this  will  be  the 
largest  church  in  the  western  hemisphere. 


Will   Construct   $6,000,000   Reser- 
voir  Near  Wanaque,  N.  J. 

Governor  Fielder,  of  New  Jersey,  appointed 
George  G.  Wright,  of  Paterson;  E.  E.  Hincke, 
of  Montclair;  Mr.  Ramsey,  of  Perth  Amboy, 
and  Laurent  Tonnelle,  of  Bayonne,  members 
of  the  New  Jersey  Water  Commission,  May  B. 
This  commission  will  construct  a  reservoir  in 
the  vicinity  of  Wanaque,  N.  J.,  to  supply  the 
cities  and  towns  of  northern  New  Jersey  with 
drinking  water.  The  commission  will  organize 
soon  and  it  is  rumored  that  Morris  R.  Sher- 
rerd,  chief  engineer  of  the  board  of  street 
and  water  commission,  of  Newark,  will  be  ap- 
pointed chief  engineer  for  the  commission. 
The  cost  of  the  reservoir,  dam  and  pipe  lines 
is  estimated  at  $6,000,000. 


Rebuild  Tracks  of  First  Western 
Railway  for  Monument 

A  monument  to  early  American  railroading 
will  be  dedicated  by  the  College  of  Mechanical 
and  Electrical  Engineering  of  the  State  Uni- 
versity of  Kentucky,  at  Lexington,  in  connec- 
tion with  the  celebration  of  the  university's 
silver  jubilee.  The  monument  will  consist  of 
the  restoration  of  a  portion  of  the  original 
track  of  the  Lexington  &  Ohio  Railroad  (now 
the  Louisville  &  Nashville),  the  first  railway 
west  of  the  Allegheny  Mountains. 

The  original  track  consisted  of  stone  "sills" 
upon  which  were  placed  %  x  3-in.  wrought- 
iron  rails  14  ft.  long.  The  ends  of  the  rails 
were  miter-jointed  and  fastened  by  spikes 
driven  into  lead-filled  holes  in  the  stone.  About 
25  ft.  of  this  original  track  will  be  set  in  a 
concrete  base  on  the  university  campus  in 
front  of  Mechanical  Hall.  Efforts  are  being 
made  to  secure  a  locomotive  of  the  1835  period 
to  place  on  the  track. 


New    Filtration    Plant    May    Be 
Built  at  East  Chicago 

The  public  service  commission  of  Indiana 
has  announced  that  it  will  immediately  order 
the  East  Chicago  and  Indiana  Harbor  Water 
Company,  of  East  Chicago,  to  file  plans  and 
specifications  for  a  filtration  plant  within  sixty 
days.  The  cost  of  the  complete  new  filtration 
system  is  estimated  to  be  $150,000.  John  C. 
Diggs,  water  chemist  of  the  State  board  of 
health,  said  the  water  now  obtained  from 
Lake  Michigan  was  polluted  by  sewage  from 
the  East  Chicago  ship  canal  and  from  other 
sources.  The  state  board  of  health  of  Indiana 
condemned  the  supply. 


Electrical  Engineers  Hold  Annual 
Meeting  by  Telephone 

The  national  meeting  of  the  American  In- 
stitute of  Electrical  Engineers  will  be  held 
May  16  in  San  Francisco,  Chicago,  Atlanta, 
Philadelphia,  New  York  and  Boston.  The 
various  meeting  halls  will  be  connected  by 
long-distance  telephone.  Every  seat  will  be 
equipped  with  a  receiver  so  that  each  member 
will  hear  the  proceedings  at  the  gatherings  in 
the  other  cities. 


Error  Action  by  Anti-Conservancy 
Counties  Overruled 

Every  ground  on  which  the  anti-conserv- 
ancy counties  of  Ohio  endeavored  to  have  the 
organization  of  the  conservancy  court  declared 
illegal  was  completely  overruled  May  6,  by  the 
court  of  appeals  of  the  fifth  district.  This  is 
another  victory  added  to  the  successes  which 
the  conservancy  lalv  has  met  in  the  courts. 
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Bridge   Erected   by   Chinese   Contractor 


THE  PICTURE  SHOWS  A  NEARLY  COM- 
PLETED BRIDGE  ON  THE  CANTON-HANKOW 
RAILWAY,  IN  SHA  HU,  CHINA.  THE  DECK 
SPANS  ARE  EACH  40-FT.    THE  ENTIRE  WORK 


WAS  DONE  BY  CHINESE  CONTRACTORS  UN- 
DER THE  DIRECTION  OF  B.  A.  WHITE,  FROM 
WHOM  THE  INFORMATION  AND  PHOTO- 
GRAPH WERE  SECURED. 


Offer  Business  Men's  Course  of 
Training  in  Export  Business 

A  course  of  training  for  business  men  for 
work  in  the  export  business  has  been  pre- 
pared by  Dr.  Edward  E.  Pratt,  chief  of  the 
bureau  of  foreign  and  domestic  commerce,  in 
co-operation  with  other  prominent  men,  in- 
cluding O.  P.  Austin,  of  the  National  City 
Bank  of  New  York ;  E.  N.  Vose,  editor  of  Dun's 
International  Review;  E.  A.  De  Lima,  presi- 
dent of  the  Battery  Park  National  Bank  of 
New  York;  Prof.  Emory  R.  Johnson  and  Dr. 
G.  G.  Huebner,  of  the  University  of  Penn- 
sylvania. 

The  course  is  designed  to  aid  manufacturers, 
bankers  and  commercial  houses  in  developing 
men  to  handle  foreign  business.  The  course 
is  under  the  management  of  the  Business 
Training  Corporation,  185  Madison  Avenue, 
New  York  City,  of  which  W.  H.  Lough  is 
president. 


imum  strength.  (Note  the  word  "dense"  is 
omitted.) 

For  heavy  factory  and  laminated  flooring, 
when  durability  and  strength  are  required, 
"dense"  southern  yellow  pine  of  "merchant- 
able grrade"  is  to  be  used.  When  strength  only 
is  wanted,  southern  yellow  pine  of  "No.  1  com- 
mon timbers"  will  answer. 

In  lieu  of  branding,  the  contractor  may 
have  the  material  inspected  by  the  inspection 
department  of  the  Southern  Pine  Association, 
but  he  must  then  furnish,  to  the  architect,  a 
certificate  showing  that  all  material  complies 
with  the  architect's  specifications. 


Will   Do   Small   Part   of   Aurora 
Track  Elevation  This  Year 

Authority  has  been  granted  by  Board  of 
Directors  of  the  Chicago,  Burlington  &  Quincy 
Railroad  to  proceed  with  the  track-elevation 
work  at  Aurora,  111.  The  total  estimated  cost 
of  the  improvement  is  $4,000,000.  The  work 
to  be  done  this  year  is  confined  to  bridge  work 
on  the  new  alignment,  where  there  will  be 
no  interference  with  present  tracks  and  oper- 
ation. 

The  project  as  a  whole  involves  track  eleva- 
tion of  the  main  line  from  east  of  Farns- 
worth  Street  to  a  point  a  mile  west  of  Rath- 
bone  Avenue.  Some  sixteen  grade  crossings 
will  be  eliminated  and  a  sag  in  the  present 
profile  will  be  materially  lessened.  The  main 
tracks  will  be  swung  to  the  south  to  a  new 
location  a  maximum  of  250  ft.  from  the  pres- 
ent tracks  from  Wood  Street  to  the  Aurora 
station,  thereby  reducing  the  main-line  curva- 
ture and  providing  ground  for  the  expansion 
of  the  yard  at  this  point. 

Beginning  at  South  Broadway,  there  will 
be  a  cut-off  a  mile  long  to  a  point  near  the 
Elgin,  Joliet  &  Eastern  Railway  crossing. 
This  cut-off  will  eliminate  considerable  curva- 
ture. It  will  cross  the  Fox  River  on  an  island, 
involving  two  short  arch  bridges  instead  of 
the  single  bridge  now  in  use.  It  will  also 
involve  a  relocation  of  the  junction  with  the 
Savanna  Branch  to  a  point  just  west  of  the 
westerly  river  crossings.  The  old  line  will 
1)6  retained  for  industrial  purposes. 

The  work  to  be  done  this  year  will  be  con- 
fined to  this  cut-off.  The  details  of  the  bridges 
are  not  yet  fully  worked  out.  It  is  settled, 
however,  that  all  bridges  on  the  improvement, 
including  those  over  the  two  arms  of  the  Fox 
River,  will  be  of  reinforced-concrete;  with 
steel  fascia  girders  at  one  or  two  of  the  most 
complex  skew  crossings. 

The  work  is  being  carried  out  under  the 
direction  of  the  engineering  department  of  the 
Chicago,  Burlington  &  Quincy  Railroad,  of 
which  T.  E.  Calvert  is  chief  engineer,  and  C. 
H.  Cartlidge,  bridge  engineer. 


Illinois  Architects  Want  Branded 
Structural  Timbers 

standard  specifications  for  southern  yellow 
pine  structural  timbers  were  adopted  by  the 
Illinois  Society  of  Architects,  April  25.  When 
maximum  durability  and  strength  are  required, 
the  specifications  call  for  longleaf  southern 
yellow  pine  "of  select  structural  material,"  in 
accordance  with  the  definition  of  "dense  south- 
em  yellow  pine"  as  adopted  by  the  American 
Society  for  Testing  Materials  (August,  1916), 
and  the  Southern  Pine  Association  (Density 
Rule  Book,  March  15,  1916).  The  brand  shall 
be  in  accordance  with  the  ofBcial  requirements 
of  the  association. 

When  strengfth  is  required  without  special 
reference  to  durability,  the  specification  calls 
for  southern  yellow  pine  of  "structural  ma- 
terial" as  defined  above.  The  word  "longleaf" 
ia  omitted. 

No.  1  common  southern  yellow  pine  timbers 
of  "dense"  grade,  as  defined  in  the  density 
rule  book  of  the  association,  are  to  be  called 
for  when  the  lumber  is  to  be  used  without  ref- 
erence to  durability  or  maximum  strengrth. 

No.  1  common  southern  yellow  pine  as  de- 
fined in  the  density  rule  book,  is  to  be  used  for 
joists,  studs,  etc.,  in  ordinary  or  minor  struc- 
tures without  reference  to  durability  or  max- 


An  Argument  Against  Hard  Roads 

Many  have  been  the  stories  embodying  fanci- 
ful objections  to  hard  roads.  The  following 
incident,  vouched  for  by  the  engineers  of  the 
Du  Pont  road,  is  worth  adding  to  the  list: 

Shortly  after  the  construction  of  one  of 
the  sections  of  concrete  road  there  was  an 
"experience  meeting"  in  the  nearest  country 
store.  Judging  by  the  encomiums,  opponents 
of  concrete  were  few  in  that  neighborhood. 
Finally  a  new  customer  overhearing  the  con- 
versation broke  up  the  harmony  by  declaring 
that  he  would  never  use  the  road  again,  nor 
would  any  of  his  family.  Pressed  for  his  rea- 
son, he  replied: 

Well,  I  was  driving  to  town  with  eggs,  and 
as  soon  as  I  hit  that  concrete  road  the  wagon 
ran  up  on  the  horse  and  frightened  him.  He 
started  to  kick  and  broke  every  last  egg  in  the 
rig.    I  ain't  going  to  try  no  such  road  again." 


Blame    Faulty    Construction    for 
Fires  in  Wooden  Buildings 

The  lumbermen  of  the  United  States  will 
ask  the  government  to  make  a  comprehensive 
census  of  the  nation's  fires.  From  the  data 
they  hope  to  show  that  the  susceptibility  of 
wooden  structures  to  fire  has  been  over-vsti- 
mated  and  that  the  real  cause  of  fires  is  im- 
proper construction.  Local  investigations,  ac- 
cording to  reports  from  the  National  Lumber 
Manufacturers'  Association,  have  shown  that 
fires  in  several  cities  were  caused  by  faulty 
placing  of  joists  in  chimneys  and  improper 
flue  linings,  the  fires  starting  through  care- 
less exposure  and  violation  of  building  regula- 
tions. 


Attorney  Explains  Pennsylvania 
Highway  Laws 

.■According  to  a  recent  interpretation  of  the 
state  laws  by  William  H.  Keller,  first  deputy 
attorney  general,  the  state  highway  department 
is  not  permitted  to  consti-uct  or  improve,  as  a 
state-aid  highway,  any  section  of  a  state  high- 
way route  within  the  limits  of  a  borough.  Thi? 
opinion  upsets  the  plan  under  which  the  statt' 
highway  department  has  been  acting  in  the 
past,  whereby  state-aid  money  has  been  used 
for  construction  work  on  state  highways.  As 
a  result,  many  of  the  boroughs  wherein  the 
state  highway  department  had  planned  to  do 
work  during  the  coming  season,  on  a  state-aid 
basis,  will  be  deprived  of  this  improvement. 

The  deputy  attorney  general  also  stated  that 
if  a  street  has  been  reconstructed  with  perma- 
nent pavement  material,  the  maintenance  cost 
thenceforth  is  at  the  expense  of  the  borough, 
but  if  it  has  been  constructed  or  improved  with 
any  type  of  construction  not  coming  within  the 
term  "permanent  paving"  material,  the  state 
highway  department  must  pay  50  per  cent  of 
the  cost  of  maintenance,  this  money  to  come  out 
of  the  state  highway  funds. 

An  opinion  was  also  given  to  the  state  high- 
way department  to  the  effect  that  existing  leg- 
islation does  not  authorize  the  highway  com- 
missioner to  build  state-aid  highways  in  town- 
ships on  state  highway  routes;  that  townships 
and  counties  may,  under  the  Act  of  1913,  con- 
tribute to  the  cost  of  reconstruction  and  im- 
provement of  state  highways  in  townships  in 
the  same  manner  as  provided  for  state-aid 
highways;  that  the  entire  cost  of  maintenance 
and  repair  of  such  state  highways  recon- 
structed by  the  aid  of  townships  and  counties 
must  be  paid  by  the  state  and  that  the  state's 
share  of  such  reconstruction  and  maintenance 
must  be  paid  out  of  state  highway  as  distin- 
guished from  state-aid  highway  funds. 
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Contractor  Builds  Stern  Dock  to 
Put  Rudder  Post  on  Steamer 

By  unwatering  the  stern  of  the  large  ocean 
freighter  Honduras  in  a  floating  timber  stern 
dock,  which  a  Galveston  contractor  built  in 
five  days,  a  new  rudder  post  and  rudder  were 
set  on  the  steamer  without  the  long  delay  of 
waiting  for  one  of  the  Gulf  Coast  drydocks 
to  be  vacant.  As  shipping  is  at  a  premium 
and  all  the  yards  within  reach  were  busy, 
this  novel  method  of  making  repairs  was  re- 
sorted to. 

The  vessel  was  towed  into  Galveston  har- 
bor with  her  stern  frame  completely  broken 
off,  and  steamed  out  24  days  later,  in  per- 
fect  condition,   to    load    sulphur   at   Freeport, 


and  at  present  in  control  of  the  Equitable  Life 
Assurance  Society,  is  a  candidate  for  the 
Republican  nomination  for  President  of  the 
United  States.  He  is  a  graduate  of  Massa- 
chusetts Institute  of  Technology,  and  appeals 
to  the  engineers  of  the  country  for  their 
support. 

While  Mr.  du  Pont  is  primarily  a  business 
man,  his  engineering  education  at  Massachu- 
i-etts  Institute  of  Technology  led  to  a  position 
as  engineer  for  the  Central  Coal  &  Iron  Com- 
pany, of  Central  City,  Ky.,  from  which  he  rose 
to  become  managing  head  of  the  company.  He 
left  Central  City  in  1893  to  become  general 
manager  of  the  Johnson  Company,  of  Johns- 
town, Pa.,  only  to  return  three  years  later  to 
engage  in  business  for  himself.     He  was  soon 


Engineering  Societies  Are  Doing 
Good  Work,  Says  C.  E.  Drayer 

At  a  meeting  of  the  Nashville  section  of  the 
Engineering  Association  of  the  South,  C.  E. 
Drayer,  secretary  of  the  Cleveland  (Ohio) 
Engineering  Society,  pointed  out  how  engi- 
neering associations  throughout  the  country 
are  bringing  citizens  and  government  officials 
to  a  better  appreciation  of  the  importance  oi 
the  engineer. 

The  engineers  of  Nashville  became  so  en- 
thused by  Mr.  Drayer's  words  that  a  committee 
was  appointed  to  co-operate  with  the  central 
health  committee  in  a  campaig:n  for  sewer 
extension  and  sanitary  improvement.  The 
committee  consists  of  C.  P.  Connell,  assistant 


FLOATING  STERN  DOCK 
BUILT  BY  GALVESTON 
CONTRACTOR  READY  TO 
LAUNCH  AND  IN  USE 
UNDER  DAMAGED 
FREIGHTER 


NEW  RUDDER  POST  AND 
RUDDER  WERE  SHIPPED 
IN  THIS  WAY  WITHOUT 
LONG  WAIT  FOR  TURN  IN 
CROWDED  DRY  DOCKS 


Tex.  Within  that  time  the  stern  dock  was 
built  and  placed,  measurements  taken  and 
a  new  stern  frame  and  rudder  designed,  fabri- 
cated and  permanently  erected.  The  dock  was 
built  by  R.  F.  Koeppe,  a  general  contractor 
of  Galveston.  The  repairs  were  carried  out  by 
the  McDonough  Iron  Works  of  the  same  city, 
while  the  Texas  Carnegie  Steel  Company  fabri- 
cated the  repair  parts. 


Offer  Two  Weeks'  Business  Course 

A  short  course  in  factory  organization,  cost 
accounting  and  scientific  management  is 
offered  by  Pennsylvania  State  College.  Regis- 
tration day  is  Aug.  7  ,and  the  course  ends 
Aug.  19.  The  course  is  under  the  direction  of 
Prof.  Hugo  Diemer. 


Augusta   Adopts   Rigid   Building   Code 

After  Big  Fire 

At  a  recent  meeting  of  the  city  council  of 
Augusta,  Ga.,  the  oflicial  code  of  the  National 
Board  of  Fire  Underwriters  was  adopted. 


Ask    Engineers'   Support    for   du 
Pont's  Presidential  Nomination 

Coleman  du  Pont,  until  recently  president  of 
the  E.  I.  du  Pont  de  Nemours  Powder  Company 


made  president  of  several  Kentucky  coal  and 
iron  companies,  and  was  also  interested  in 
railway  and  street  car  systems.  In  1900  he  was 
made  president  of  the  E.  I.  du  Pont  de  Nemours 
Powder  Company  and  in  fifteen  years  of  service 
increased  the  company's  assets  from  $15,000,000 
to  $80,000,000.  He  resigned  from  that  position 
in  1915,  and  since  then  he  has  devoted  his  time 
to  the  Equitable  Life  Assurance  Society,  in 
which  he  holds  the  controlling  interest. 


New  York  City  Needs  Press  Agent 

That  many  important  measures  affecting 
the  city  are  threatened  and  killed  because  the 
public  does  not  understand  or  take  interest 
in  them  is  the  belief  of  Mayor  Mitchel.  of  New 
York  City,  as  expressed  by  him  in  a  recent 
address  to  the  members  of  the  Advertising 
Club,  of  New  York  City.  According  to  the 
mayor,  the  power  of  the  Senate  or  Assembly 
is  almo"t  worthless  if  the  interest  of  the  gen- 
eral public  is  not  aroused  to  a  point  of  en- 
thusiastic support  or  emphatic  opposition. 

The  present  methods  of  giving  publicity  to 
public  affairs  by  means  of  interviews  with  and 
statements  by  officials,  are,  according  to  Mayor 
Mitchel,  far  from  satisfactory.  He  solicited, 
and  was  promised,  the  help  of  the  advertising 
men  present  in  solving  the  problem  of  how 
best  to  arouse  public  interest. 


city  engineer;  Prof.  W.  H.  Schuerman,  of 
Vanderbilt  University;  F.  E.  Freeland,  county 
bridge  engineer;  J.  H.  Allen,  .secretary  engi- 
neer, and  Wilbut  Nelson,  geologist. 

Engineering    Corporation    Opens 
Sugar-Engineering   Department 

After  several  years  of  investigation  of  prob- 
lems to  be  met  in  sugar  manufacture,  the  J.  G. 
White  Engineering  Corporation  of  New  York 
City  has  organized  a  sugar-engineering  depart- 
ment. The  new  division  offers  advice  in  the 
efficient  production  of  cane  and  in  the  design, 
construction  and  operation  of  sugar-manufac- 
turing plants.  The  J.  G.  White  corporation  is 
not  affiliated  with  any  company  engaged  in  the 
manufacture  of  machinery  or  supplies  used  in 
the  production  of  sugar. 


Build  1000  Farms  for  Soldiers 

One  thousand  completely  equipped  farms  en- 
tailing an  expenditure  of  about  $3,.5OO,0O0  are 
being  rushed  to  completion  by  the  Canadian 
Pacific  Railway  for  the  use  of  soldiers  who 
have  served  in  the  European  war.  The  funds 
for  this  patriotic  memorial  came  through  the 
department  of  natural  resources  of  the  Ca- 
nadian Pacific  and  the  plans  involve  the  con- 
struction of  1000  houses  anid  barns,  1200  miles 
of  fence,  and  digging  of  1000  wells. 
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Want  3000  Recruits  by  June  1 

A  campaig^n  is  being  conducted  by  the  Na- 
tional Guard  of  New  York  to  secure  3000  re- 
cruits during  May.  Lieut.-Col.  E.  W.  Van  C. 
Lucas,  Corps  of  Eng:ineers,  N.  G.,  N.  Y.,  at 
216  Fort  Washington  Avenue,  New  York  City, 
urges  the  engineers  of  New  York  state  to  en- 
list. 


What  Engineers  and 
Contractors  Are  Doing 


Engineering  Society  Activities 


Tile  Engineers'  Club  of  Philadelphia  will 
hold  its  annual  meeting  May  16,  at  which  offi- 
cers will  be  elected. 

The  Engineers'  Society  of  Pennsylvania  at 
the  May  5  meeting  heard  John  E.  Lathrop  of 
the  American  City  Bureau,  New  York  City, 
lecture  on  "City  Planning." 

The  Engineers'  Oub  of  St.  Louis  held  a 
joint  meeting  with  the  local  section  of  the 
American  Institute  of  Electrical  Engineers  May 
10,  at  which  Terrell  Croft,  consulting  engineer, 
presented  a  paper  on  "Protection  of  Buildings 
Against  Lightning." 

The  Engineers'  Club  of  Trenton  held  a  meet- 
ing May  11,  at  which  "National  Preparedness" 
was  the  topic  of  discussion.  Congressman 
Martin  B.  Madden  of  Chicago  and  Frederick 
B.  Chase,  field  secretary  of  the  American 
Defense  Society,  spoke. 

The  Baltimore  Association  of  Members  of 
the  American  Society  of  Civil  Engineers 
elected  the  following  officers  at  a  recent  meet- 
ing: President,  Harry  D.  Bush;  vice-presidents, 
R.  K.  Compton  and  Col.  John  Biddle;  secretary 
and  treasurer,  C.  J.  Tilden. 

The  Engineering  Society  of  Buffalo  at  the 
final  meeting  of  the  season  re-elected  the  fol- 
lowing officers:  President,  John  Younger;  vice- 
presidents,  W.  A.  James  and  J.  G.  Melendy; 
treasurer,  William  Dollar; '  secretary,  W.  J. 
Gamble.    Over  200  members  attended. 

The  Engineers'  Society  of  Western  Pennsyl- 
vania will  hold  the  third  of  a  series  of  military 
preparedness  lectures  May  17.  Capt.  C.  L. 
Sturdevant,  Corps  of  Engineers,  U.  S.  A.,  will 
outline  the  subject  of  field  fortifications, 
methods  of  trench  warfare  and  siege  opera- 
tions. 

The  Colorado  Association  of  Members  of  the 
American  Society  of  Civil  Engineers  will  meet 
this  evening  to  hear  Andrew  Weiss,  project 
manager  of  the  U.  S.  Reclamation  Service, 
discuss  the  drainage  of  irrigation  projects, 
with  special  reference  to  the  North  Platte 
project. 

The  Brooklyn  Engineers'  Club  met  May  11 
to  witness  the  presentation  of  a  paper  by  A.  H. 
Rhett,  formerly  engineer  of  structures  for  the 
New  York,  Westchester  &  Boston  Railway,  on 
the  waterproofing  of  structures  subject  to 
stress  from  moving  loads  and  temperature 
variations. 

The  Georgia  Drainage  Association  met  May 
4  and  5  at  Monroe,  Ga.  Officers  were  elected 
as  follows:  President,  A.  R.  Lawton,  Savannah; 
vice-presidents,  T.  A.  Pate,  Grayson;  Dr.  J.  A. 
Pirkle,  Monroe;  E.  A.  Copelan,  Greensboro,  and 
L.  R.  Akin,  Brunswick;  secretary  and  treas- 
urer, S.  W.  McCallie,  Atlanta. 

A  joint  meeting  on  Military  Preparedness, 
invitations  to  which  were  sent  to  all  San  Fran- 
cisco members  of  the  American  institutes  of 
electrical  and  mining  engineers  and  the  Ameri- 
can societies  of  civil,  mechanical  and  chemical 
engineers,  was  held  in  San '  Francisco  May  2. 
The  speakers  were:  Capt.  Richard  Park,  Corps 
of  Engineers,  U.  S.  A.;  Capt.  John  Murphy, 
Coast  Artillery,  U.  S.  A.,  and  A.  H.  Babcoc^ . 
member  of  the  Naval  Consulting  Board.  A 
resolution  was  adopted  requesting  the  local 
officers  of  each  of  the  five  societies  to  appoint 
a  committee  to  facilitate  co-operation  among 
engineers  in  military  preparedness  matters, 
and  to  represent  the  engineering  profession  in 
military  matters  in  the  state  of  California. 


C.  Chauncey  Smith,  architectural 
engineer,  formerly  with  Aaron  H.  Gould, 
architect,  of  Portland,  will  assume  charge  of 
a  new  office  opened  by  the  Gould  Engineering 
&  Contracting  Company  in  the  Fulton-Dement 
Building,  Astoria,  Ore. 

Virgil  G.  Bogue,  consulting  engineer, 
of  New  York  City,  has  removed  his  office  to 
26  Cortlandt  Street. 

Charles  Harding,  erecting  engi- 
neer for  the  New  York  Continental  Jewell 
Filtration  Company,  formerly  engaged  at 
Reading,  Pa.,  is  now  installing  a  4,000,000- 
gal.  filtration  plant  at  New  Albany,  Ind. 

Henry  Jensen,  general  contractor,  of 
Glasgow,  Mont.,  has  opened  a  permanent  office 
in  the  Patterson  Building.  In  connection  with 
his  general  contracting  business,  Mr.  Jensen 
will  handle  a  line  of  cement. 

J.  D.  M  c  L  E  0  D  was  recently  appointed 
city  engineer  of  Helena,  Mont. 

John  R.  Sexton  has  been  appointed 
division  engineer  of  the  Meadville  division  of 
the  Erie  Railroad,  succeeding  C.  Bucholtz,  pro- 
moted. 

M.  F.  Rather,  who  recently  resigned 
from  his  po.sition  with  the  engineering  staff 
of  the  Wisconsin  Railroad  Commission,  has 
accepted  an  appointment  with  the  Johnson 
Service  Company,  of  Milwaukee,  Wis.  Mi'. 
Rather  was  connected  with  the  commission  for 
three  years  in  the  water-power  and  the  land 
and  building  departments.  His  work  for  the 
Johnson  Service  Company  will  be  in  the  sales 
division,  with  headquarters  at  Dallas,  Tex. 

Calvin  W.  Hendrick,  chief  engineer 
of  Baltimore,  Md.,  has  been  appointed  chair- 
man of  a  committee  to  standardize  all  ma- 
terials and  supplies  purchased  by  the  municipal 
government. 

Walter  Lee,  water  engineer  for  Balti- 
more, Md.,  is  a  member  of  the  committee  to 
standardize  all  materials  purchased  by  that 
city. 

J.  H.  M  E  r  R  I  a  m  has  been  transferred 
from  Kansas  City,  Mo.,  where  he  was  resi- 
dent engineer  for  the  Chicago,  Burlington  & 
Quincy  Railroad's  bridge  over  the  Missouri 
River,  to  Yutan,  Neb.,  where  he  will  have 
charge  of  a  75-ft.  bridge  for  that  railroad  over 
the  Platte  River. 

Walter  Rowland,  who  has  been 
associated  with  the  Isthmian  Canal  Commis- 
sion and  the  Panama  Canal  since  1907,  has 
terminated  his  services  with  the  government. 
He  has  under  advisement  an  offer  from  the 
Chile  Exploration  Company,  in  connection  with 
its  Intended  developments  in  Chuquicamata. 
Mr.  Rowland  was  in  charge  of  design  of  the 
docks  and  piers  of  the  new  Pacific  terminals 
of  the  canal,  amounting  in  value  to  $3,400,000 
and  comprising  over  7600  lineal  feet  of  steel 
and  reinforced-concrete  dock  construction.  Mr. 
Rowland  was  graduated  from  the  civil  engi- 
neering department  of  the  University  of 
Vienna  in  1896,  where  he  remained  as  an  as- 
sistant until  1898.  From  the  latter  date  until 
1905  he  was  actively  engaged  in  engineering 
work  in  Europe.  He  was  engaged  by  the  Twin 
City  Rapid  Transit  Company,  of  Minneapolis, 
for  a  short  time  and  was  later  associated  with 
A.  W.  Hunking,  consulting  engineer,  of  St. 
Croix,  Wis.  He  became  connected  with  the 
Isthmian  Canal  Commission  in  1907. 

Edwin  Corr,  lawyer,  of  Bloomingrfan, 
was  recently  appointed  a  member  of  the  public 
service  commission  of  Indiana.     He  has  been 


a  member  of  the  legislature  and  deputy  attor- 
ney general  of  that  state. 

R.  K.  Brown  was  promoted  from  the 
position  of  division  engineer  to  that  of  engi- 
neer, maintenance-of-way,  for  the  San  Pedro, 
Los  Angeles  &  Salt  Lake  Railroad,  May  1, 
with  headfluarters  at  Los  Angeles.  Mr.  Brown 
obtained  his  first  railroad  experience  with  the 
Pennsylvania  at  the  age  of  16.  He  later  at- 
tended Rensselaer  Polytechnic  Institute,  re- 
turning to  the  Pennsylvania  after  graduation. 
After  ten  years  with  that  road,  he  went  to 
the  San  Pedro,  Los  Angeles  &  Salt  Lake  Rail- 
road in  1902  as  division  engineer. 

E.  F.  Mitchell  was  appointed  engi- 
neer of  the  western  group  of  the  presidents' 
conference  committee  on  federal  valuation  of 
railroads,  May  1,  with  headquarters  at  Chi- 
cago. Mr.  Mitchell  entered  railway  service  in 
1864  in  the  construction  department  of  the 
Pennsylvania.  He  left  that  road  in  1887  to 
become  division  engineer,  maintenance-of-way, 
for  the  Norfolk  &  Western.  From  1890  until 
1892  he  was  assistant  engineer  in  charge  of 
surveys  and  track  construction  for  the  Denver 
&  Rio  Grande  Railroad,  which  position  he  left 
to  engage  in  private  engineering  practice  un- 
til 1900,  when  he  returned  to  the  Denver  & 
Rio  Grande.  He  remained  in  the  employ  of 
that  road  for  a  year  and  then  became  chief 
engineer  for  the  San  Luis  Valley  Land  & 
Mining  Company.  In  1905  he  again  took  up 
railway  work,  going  to  the  Missouri  Pacific 
as  engineer  of  construction  and  chief  engi- 
neer. He  left  that  position  to  engage  in  the 
practice  of  consulting  engineering,  to  which 
he  had  been  devoting  his  time  until  his  recent 
appointment. 

W.  G.  Stromquist,  formerly  assistant 
engineer  for  the  Sanitary  District  of  Chi- 
cago, has  received  an  appointment  as  sani- 
tary engineer  with  the  U.  S.  Public  Health 
Service,  at  Cincinnati.  He  will  be  active  in 
the  Ohio  River  investigation.  Mr.  Stromquist 
was  graduated  from  the  University  of  Illinois 
in  1910,  after  which  he  spent  several  months 
with  the  Champaign  &  Urbana  Water  Com- 
pany at  an  experimental  iron  removal  plant. 
For  one  year  he  was  assistant  engineer  of 
Excelsior  Springs,  Mo.  He  then  spent  one  and 
one-half  years  with  the  Illinois  State  Water 
Survey.  In  the  position  he  is  leaving  he  had 
immediate  charge  of  the  sewage-testing  sta- 
tions under  Langdon  Pearse. 

H.  A.  Strauss,  consulting  engineer,  of 
Chicago,  has  been  retained  by  the  Salt  Lake 
&  Los  Angeles  Railway  to  design  the  electri- 
fication and  extension  of  that  15-mile  steam 
line  from  Salt  Lake  to  Saltair.  The  extension 
is  to  be  a  4-mile  stretch  to  Garfield. 

William  F.  Cocke,  whose  appoint- 
ment to  the  position  of  state  road  commissioner 
of  Florida  was  announced  in  last  week's  issue, 
was  born  in  Powhatan  county,  Va.,  in  1875. 
He  started  engineering  work  as  chairman  of 
the  Richmond,  Fredericksburg  &  Potomac  Rail- 
way, between  Richmond  and  Washington,  and 
was  engaged  in  railroad  work  in  Virginia, 
West  Virginia  and  Georgia  until  the  panic  in 
the  fall  of  1907.  Shortly  after  returning  to 
Virginia  he  secured  a  position  as  resident  en- 
gineer with  the  Virginia  highway  commission. 
In  the  fall  of  1910  he  was  promoted  to  the 
position  of  division  engineer,  from  which  he 
resigned  in  April,  1911,  to  accept  the  position 
of  county  engineer  of  Wise  county.  Late  in 
1912  he  resumed  the  work  of  division  engineer 
with  the  Virginia  highway  commission  and 
continued  in  charge  of  the  Northern  division 
until  Jan.  1,  1916,  when  he  was  promoted  to 
the  position  of  engineer  of  maintenance.  Ho 
recently  accepted  the  newly  created  position 
of  state  road  commissioner  for  the  state  of 
Florida. 

W.  M.  S  T I  e  V  E,  formerly  junior  engi- 
neer for  the  Public  Service  Commission,  first 
district,  has  resig^ied  to  become  connected  with 
the  U.  S.  navy  department,  at  Washington, 
D.  C. 
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M.  F.  Comer,  contractor,  of  Toledo,  has 
been  awarded  the  contracts  for  two  reinforced- 
concrete  bridges  with  bascule  spans  across  the 
Miami  River,  at  Miami,  Fla. 

John  V.  Stark  has  left  the  employ  of 
the  engineering  department  of  the  New  York 
Central  Railroad  to  engage  in  private  busi- 
ness. 

Frank  Strong  has  been  promoted  to 
the  position  of  assistant  engineer  of  the  Salt 
Lake  division  of  the  San  Pedro,  Los  Angeles 
and  Salt  Lake  Railroad,  succeeding  R.  K. 
Brown.  Mr.  Strong  was  connected  with  the 
engineering  department  of  the  Pennsylvania 
Railroad  from  1904  until  1912.  He  went  to 
the  Salt  Lake  route  in  the  latter  year. 

D.  P.  Dale  has  resigned  from  his  posi- 
tion as  assistant  county  engineer  for  Sac 
county,  Iowa,  to  become  associated  with  A.  H. 
Cunningham,  engineer,  in  charge  of  about 
thirty  drainage  districts  in  Buena  Vista  and 
adjacent  Iowa  counties. 

Yates  &  Yates,  consulting  engineers, 
New  York  City,  have  been  engaged  by  New 
London  county,  Conn.,  to  design  and  supervise 
the  construction  of  a  600-ft.  highway  bridge 
across  the   Niantic   River. 

George  B.  Walbridge,  formerly 
vice-president  of  George  A.  Fuller  Company, 
has  formed  the  Walbridge,  Aldinger  Company, 
with  offices  in  the  Penobscot  Building,  Detroit. 
The  new  concern  will  engage  in  building  con- 
struction and  engineering. 

Carl  E.  Huffstetter,  who  has 
been  connected  with  the  U.  S.  engineer's  office 
at  Memphis,  Tenn.,  for  the  past  3%  years, 
has  accepted  a  position  with  the  Eastville  road 
district,  at  Eastville,  Va.  His  work  will  con- 
sist of  completing  the  survey  of  fifty  miles  of 
road  now  being  built. 

Charles  S.  Carpenter  has  re- 
signed from  his  position  as  assistant  city  engi- 
neer for  Angola,  Ind.,  to  become  connected 
with  the  Des  Moines  Bridge  &  Iron  Works. 

F.  Wakeman  Sharp e,  formerly  en- 
gineer in  charge  of  construction  with  the 
Afton-Windsor  Light,  Heat  &  Power  Company, 
is  now  field  engineer  with  the  New  York  state 
highway  department,  at  Sanitaria   Springs. 

Frank  A.  Ernest  has  been  appointed 
engineer  of  construction  at  the  new  plant  to 
be  erected  at  Warners,  N.  J.,  by  the  Ammo- 
Phos  Corporation,  of  200  Fifth  Avenue,  New 
York  City. 

Albert  Freitag,  engaged  on  the  head 
water  diversion  channel  of  the  Little  River 
drainage  district,  has  been  transferred  from 
Whitewater  to  Advance,  Mo. 

O.  P.  M.  G  0  S  S,  consulting  engineer  for  the 
West  Coast  Lumbermen's  Association  and  the 
Association  of  Creosoting  Companies  of  the 
Pacific  Coast,  has  been  temporarily  trans- 
ferred to  Canadian  territory  to  work  in  con- 
junction with  the  forestry  department  of  Brit- 
ish Columbia  and  of  the  Dominion  of  Canada. 
He  will  acquaint  city  engineers  in  Western 
Canada  with  the  possibilities  of  creosoted 
Douglas  fir  for  street  paving  and  other  munic- 
ipal improvement  purposes. 

C.  P.  Hill  is  now  employed  on  the  con- 
struction of  a  new  reinforced-concrete  building 
at  Ocean  Park,  Cal.,  as  steel  foreman. 

TheTurnerConstruction  Com- 
pany, of  New  York  City,  has  been  awarded 
contract  for  the  erection  of  a  seven-story 
reinforced-concrete  factory  building-  for  the 
Pathe  Freres  Phonograph  Company,  in  Brook- 
lyn. 

T.  J.  B  l  A  I  R,  J  R.,  has  accepted  a  position 
in  the  engineering  department  of  the  Balti- 
more &  Ohio  Railroad.  He  was  formerly  resi- 
dent engineer  for  Kanawha  county,  W.  Va. 

Edgar  B.  Thomas,  who  recently  re- 
signed  from   his  position   in   the  engineering 


department  of  Cleveland,  has  opened  con- 
sulting engineering  offices  in  the  Leader- 
News  Building,  in  that  city.  Mr.  Thomas  re- 
ceived his  education  at  Franklin  College  and 
the  Case  School  of  Applied  Science.  He  has 
been  in  the  employ  of  the  city  engineering 
department  of  Cleveland  for  the  past  fifteen 
years,  nine  of  which  were  spent  in  municipal 
engineering  design  and  construction  and  six 
in  charge  of  river  and  harbor  work. 

R.  V.  0  R  B  I  s  0  N  and  T.  D.  A  L  L  I  n,  city 
engineer  and  engineer  of  public  works  respec- 
tively, of  Pasadena,  Cal.,  have  started  on  a 
six-weeks'  tour  of  inspection  of  sewage-dis- 
posal plants  in  numerous  cities  throughout 
the  United  States  to  secure  information  that 
may  be  useful  in  the  construction  of  the  pro- 
posed plant  near  Ramona  Acres,  for  the  joint 
use  of  Pasadena,  Alhambra  and  South  Pasa- 
dena. 

John  MacMillan,  who  has  been  city 
engineer  of  South  Pasadena  for  several  years, 
tendered  his  resignation  at  a  special  meeting 
May  1.  Under  Mr.  MacMillan's  supervision 
the  sewer  system  has  been  installed  and  many 
important  street  improvements  have  been 
made.  He  has  been  a  member  of  the  tri-city 
sewer  committee,  which  is  considering  the  pur- 
chase of  a  new  sewer  farm  for  the  use  of  the 
cities  of  Pasadena,  South  Pasadena  and  Al- 
hambra. His  resignation  has  not  yet  been 
accepted. 

William  Mulholland,  chief  engi- 
neer of  the  bureau  of  waterworks  and  supply 
at  Los  Angeles,  is  being  urged  to  go  to  Dayton, 
Ohio,  to  advise  with  the  authorities  there  in 
working  out  plans  for  flood  control.  Mr.  Mul- 
holland was  asked  to  act  as  consulting  engi- 
neer several  weeks  ago,  but  felt  that  his  duties 
in  Los  Angeles  were  such  that  he  could  not 
take  on  any  further  obligations.  However, 
when  a  second  appeal  came  from  the  same 
source,  the  Los  Angeles  Public  Service  Com- 
mission, feeling  it  was  a  call  for  aid  from  one 
municipality  to  another,  asked  Mr.  Mulholland 
to  accept  a  twenty-day  leave  of  absence  for 
the  purpose  of  complying  with  the  lequest. 

L.  C.  Scott  has  recently  been  appointed 
to  a  position  on  the  field  party  of  the  bridge 
department  of  the  Kansas  City  Terminal  Rail- 
way, at  Kansas  City,  Mo.  Mr.  Scott  has  been 
county  surveyor  and  highway  engineer  for 
Camden  county.  Mo.;  chief  engineer  for  the 
inter-county  seat  road  commission  of  that 
county  and  was  recently  engaged  in  consult- 
ing engineering  practice,  advising  on  develop- 
ments involving  expenditure  of  $7,000,000. 


Obituary  Notes 


William  F.  Heath,  a  retired  con- 
tractor, formerly  of  Minneapolis,  died  in 
Tacoma,  Wash.,  May  1,  at  the  age  of  83. 

Theodore  H.  McKenzie,  consulting 
engineer,  of  Hartford,  Conn.,  died  May  3,  in 
that  city.  Mr.  McKenzie  was  born  in  1847. 
His  first  engineering  work  was  in  the  employ 
of  the  New  York,  New  Haven  &  Hartford 
Railroad.  After  two  years  with  that  road,  he 
accepted  a  position  as  assistant  engineer  for 
the  New  Haven  &  Northampton  Railroad, 
which  he  left  two  years  later  to  become  divi- 
sion engineer  for  the  Connecticut  Valley  Rail- 
road. He  spent  several  years  with  variou.s 
New  England  railroads  and  served  Meriden, 
Conn.,  as  city  engineer  for  three  years  and  as 
street  commissioner  for  one  year.  He  was 
secretary  of  the  Peck,  Stow  &  Wilcox  Com- 
pany, at  Southington,  for  ten  years,  after 
which  he  resigned  to  engage  in  the  practice 
of  consulting  engineering.  Since  1906  he  has 
been  engaged  on  appraisal  of  water-power, 
mills  and  machinery  on  the  new  Catskill  water 
supply  and  was  for  five  years  engaged  on  simi- 
lar work  for  the  New  York  State  Barge  Canal. 


Charles  Long,  who  had  been  in  the 
engineering  department  of  the  Grand  Trunk 
Railway  for  thirty  years,  died  May  1  at  Niag- 
ara Falls. 

John  G.  McLean,  railroad  contractor, 
of  Seattle,  died  recently  at  Spokane,  at  the 
age  of  66. 

Frederick  C.  Kunz,  consulting  engi- 
neer, of  New  York  City,  died  in  that  city, 
May  3,  at  the  age  of  52.  Mr.  Kunz  was  bom 
in  Austria  and  completed  his  technical 
studies  at  the  Polytechnical  School  in  Prag^ue, 
in  1886.  He  was  for  several  years  on  the 
engineering  staff  of  the  Austrian  Northern 
(Emperor  Ferdinand)  Railroad.  He  came  to 
the  United  States  in  the  summer  of  1891  and 
found  employment  with  the  Pencoyd  Bridge 
Works,  in  Philadelphia.  When  this  company 
was  absorbed  by  the  American  Bridge  Com- 
pany, he  became  assistant  to  the  vice-president 
in  charge  of  engineering,  with  whom  he  re- 
mained until  1903.  His  most  important  work 
while  with  the  Pencoyd  Bridge  Works  was 
erection  of  the  Niagara  and  Clifton  arch 
bridges  over  the  Niagara  River.  Mr.  Kunz 
was  at  one  time  consulting  engineer  of  New 
York  City's  bridge  department,  where  he  was 
active  in  preparing  specifications  and  plans 
for  the  Manhattan  and  the  Queensborough 
bridges.  Early  in  1904  he  became  chief  engi- 
neer of  the  bridge  department  of  the  Pennsyl- 
vania Steel  Company  at  Steelton,  Pa.,  where 
he  remained  for  several  years.  Later  he  en- 
gaged in  the  practice  of  consulting  engineer- 
ing, devoting  a  large  part  of  his  time  to  the 
writing  of  his  work  on  "Design  of  Steel 
Bridges."  Among  his  last  construction  work 
was  the  steel  arch  bridge  at  St.  Johns,  N.  B., 
over  the  St.  Johns  River. 

Enos  M.  Barton,  former  president  of 
the  Western  Electric  Company,  died  recently 
at  the  age  of  74,  at  Biloxi,  Miss. 

Joseph  J.  Duffy,  contractor,  of  Chi- 
cago, died  May  3  in  that  city  at  the  age  of  56. 
Twenty-five  years  ago  Mr.  Duffy  took  over  the 
contracting  business  started  by  his  father.  A 
section  of  the  Northwest  Land  waterworks 
tunnel  was  built  by  him  in  1895.  At  the  time 
of  his  death  he  was  engaged  in  a  $12,000,000 
lawsuit  against  the  Sanitary  District  of  Chi- 
cago, claiming  that  he  was  unjustly  deprived 
of  a  contract  for  the  construction  of  the  canal 
extension   from   Lockport  to  Joliet. 

Henry  Floy,  electrical  engineer  and 
valuation  expert,  died  in  New  York  City,  May 
.5.  Mr.  Floy,  who  had  figured  in  many  im- 
portant public  utility  cases  during  the  past 
twenty  years,  was  graduated  from  Cornell 
University  in  1891.  He  was  connected  with 
the  Westinghouse  company  for  several  years 
and,  in  1898,  began  the  practice  of  consulting 
engineering  in  New  York  City.  He  installed 
the  25,000-volt  underground  transmission  line 
at  St.  Paul,  Minn.,  in  1900  and  had  served  in 
many  big  appraisal  cases  in  various  cities  in 
the  United  States. 


Civil  Service  Examinations 

New  York. — Examinations  for  state,  county 
and  village  service  are  announced  for  June  3, 
applications  for  which  must  be  received  in 
Albany  by  May  24.  One  examination  is  for 
assistant  electrical  engineer.  Public  Service 
Commission,  First  District,  salary  $1,801  to 
$2,400.  Applicants  must  have  had  six  years' 
experience  in  construction  or  operation  of 
power  stations  and  heavy  traction  systems. 
Applicants  for  the  position  of  junior  assistant 
engineer,  salary  $901  to  $1,200,  must  be  over 
20  years  of  age.  Both  examinations  are  open 
to  non-residents. 

Examinations  Previously  Announced 

See  Eng. 
Date  Record 

Aug.  21-25 — Second  lieutenant,  civilian 

candidates April    1 
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Bridge  Company  Opens  Plant 

Th€  new  plant  of  the  Anthracite  Bridge 
Company,  of  Scranton,  Pa.,  was  put  into  oper- 
ation this  week.  The  concern  specializes  in 
structural  steel  for  coal  breakers.  The  offi- 
cers are:  President,  Boyd  A.  Musser;  vice- 
president,  N.  K.  Osborne;  secretary-treasurer, 
Warren  Acker.  H.  E.  Detwiller  is  chief  engi- 
neer and  manager. 


Adjustable  Metal  Forms  Simplify 
Building  Problem 

The  construction  of  reinforced-concrete  walls 
by  the  use  of  metal  forms  adjustable  to  the 
exact  thickness  of  the  partition  has  been  in- 
troduced by  the  P>Tamid  Fireproofing  Com- 
pany. 52  Vanderbilt  Avenue,  New  York  City. 
Vertical    steel    rods   or    pipe   are   placed    2    ft. 


SHOWING    REINFORCING    RODS    AND    METHOD    OF 
ATTACHING   FX)RM   PLATES 

apart,  along  the  center  of  the  proposed  wall. 
Screws  are  inserted  in  steel  spacers,  pre- 
viously attached  to  the  rods,  and  adjusted  to 
the  required  thickness.  The  form  plates  are 
placed  against  the  hub  of  the  adjusting  screws 
and  held  in  place  by  a  nut  threaded  on  the 
outer  end  of  the  screws.  The  concrete  is  then 
placed. 

The  steel  rods,  while  they  hold  the  plates  in 
position,  also  serve  as  reinforcing  material. 
This  internal  fastening  arrangement  auto- 
matically spaces  the  forms  laterally  and  pre- 
vents any  outward  collapse.  It  also  permits 
adjustment  of  the  form  plates  for  thickness 
and  plumb,  and  makes  possible  building  in 
successive  courses  instead  of  erecting  the 
forms  to  the  full  height  before  placing 
concrete. 

The  form  plates,  being  attached  by  screws, 
may  be  removed  as  soon  as  the  concrete  has 
set.  The  adjusting  .screws  are  said  to  make 
possible  so  nice  an  adjustment  that  only  a 
small  amount  of  plaster  is  required  to  finish 
the  waM. 


Compact  Trench  Pump  Worm  Gear 
Driven  by  Gasoline  Engine 

A  competent  diaphragm  trench  pump  direct- 
connected  by  worm  gear  to  a  gasoline  engine 
and  specially  designed  to  pump  muddy  and 
gritty  water,  is  being  made  by  the  C.  H.  &  E. 
Manufacturing  Company  of  Milwaukee,  Wis. 
The  pump  is  mounted  either  on  skids  or  trucks 
and  the  w«rm  gear  connects  with  the  engine 
through  a  iexible  coupling  enclosed  in  a  dust- 
proof  housing.  Both  the  3-in.  and  4-in.  suction 
sizea  are  driven  by  2-hp.  water-cooled,  4-cycle 
engines  and  weigh  about  500  lb.  each.  The  3- 
in.  size  has  a  capacity  of  50  gal.  per  minute, 
and  the  4-in  100  gal.  per  minute. 


Shore  Can  Be  Quickly  Adjusted  to 
Fraction  of  an  Inch 

A  self-locking 
adjustable  shore, 
consisting  of  a 
lower  member  of 
Ihti-'m.  pipe  and 
an  extension 
member  of  two 
legs  of  two-by- 
fours,  has  been 
perfected  by  Roos 
Brothers,  e  n  g  i- 
neers  and  con- 
tractors, of  Cin- 
cinnati, Ohio. 
The  extension 
member  is  lifted 
to  the  desired 
height  and  fine 
adjustments  are 
made  by  means 
of  the  Roos  jack- 
ing device  (not 
shown).  A  thumb 
screw  lock  pre- 
vents release 
through  jarring 
and  the  heavier 
the  load,  the 
tighter   the   grip. 

The    shore    has    great    strength    for    its    light 

weight. 


DEVICE 


IS       LIGHT 
STRONG 


YET 


Expansion    Joint    Eliminates 
Stresses  in  Pipe 

The  crosshead-guided  expansion  joint,  shown 
ill  the  illustration,  eliminates  all  stresses  in 
pipe  due  to  expansion  and  contraction  and  is 
claimed  to  be  adapted  to  all  service  for  which 
pipe  lines  are  designed. 

These  Ross  joints  are  offered  with  two 
lengths  of  sleeves,  having  a  total  free  travel 
of  4  and  8  in.  respectively.  They  are  said 
to  be  sensitive  to  the  slightest  variation  in 
length.  The  larger  diameter  of  the  joint  is 
but    slightly    larger    than    the    ordinary    pipe 


EXPANSION  JOINT  USES  STEAM  ENGINE  PRINCIPLE 

flange;  hence  the  joint  takes  up  but  little  more 
space  than  the  straight  line  itself,  and  can 
be  covered  with  the  ordinary  insulating  ma- 
terials. 

This  joint  is  manufactured  by  the  Ross 
Heater  &  Manufacturing  Company,  Inc., 
Buffalo,  N.  Y.,  for  all  pressures  up  to  200 
lb.  per  square  inch,  and  for  all  standard  sizes 
of  pipes  up  to  and  including  24  in. 


Vibrator  on  Wooden  Mats  Com- 
pacts Concrete  in  Pavement 

In  order  to  imbed  the  .stone,  and  make  a 
more  compact  mass,  an  engine-driven  vibrator 
is  used  by  the  Vibrolithic  Construction  Com- 
pany of  Dallas,  Texas,  in  laying  the  founda- 
tions for  "Vibrolithic"  pavements.  Immedi- 
ately after  the  6-in.  concrete  slab  is  raked  and 
smoothed  to  grade,  1  or  2  in.  of  trap  rock  is 
spread  on  the  surface.  Narrow,  flexible  wooden 
platforms  on  mats  are  then  placed  on  the 
stone  and  a  vibrator  is  rolled  over  the  plat- 


forms until  their  bottom  edges  are  brought  to 
grade,  resulting  in  a  denser  mixture.  A  coal- 
tar  preparation  is  later  applied  to  the  concrete 
for  a  wearing  surface. 

The    accompanying    photograph    shows    the 


VIBRATORS  ARE  PLACED  ON  MATS 

vibrator  being  used  to  surface  the  foundation 
course  on  a  paving  job  in  Dallas.  A  Foote 
boom  and  bucket  mixer  is  used  by  the  Vibro- 
lithic Company  to  supply  the  concrete. 


Business  Notes 

Piatt  Iron  Works  have  removed  their  Chi- 
cago office  to  the  Monadnock  Block. 

Ford  Pulley  &  Hardware  Company  of  New 
York  City  has  removed  to  432  Fourth  Avenue. 

J.  A.  Garber  has  been  transferred  to  the 
Chicago  office  of  the  Ball  Engine  Company  of 
Erie,  Pa.,  to  handle  the  sale  of  Erie  steam 
shovels. 

Michigan  Scale  &  Supply  Company,  82 
Woodbridge  Street,  Detroit,  now  represents 
the  Standard  Scale  &  Supply  Company  of 
Chicago  in  Detroit  and  vicinity. 

F.  A.  Percy  has  been  appointed  general  sales 
manager  for  L.  R.  Kollock  &  Company,  Rail- 
way Exchange  Building,  Portland.  The  firm 
deals  in  building  materials  and  specialties. 

The  Southern  Clay  Manufacturing  Company, 
Chattanooga,  Tenn.,  has  purchased  the  Graves 
paving  brick  plant  at  North  Binghamton,  Ala., 
and  will  begin  making  wire-cut  lug  brick  at 
that  plant. 


Trade  Publications 

The  folowing  companies  have  recently  issued 
trade  literature: 

Way-Cleanse  Company,  Sandusky,  Ohio. 
Bulletin  10,  6  x  9  in.;  16  pages.  Devoted  to 
Way-Cleanse  suction  street  sweepers. 

Edson  Manufacturing  Company,  255  Atlantic 
Avenue,  Boston,  four-page  folder  describing 
air-cooled  gasoline  engine  and  diaphragm  pump 
mounted  on  wooden  skid.  The  engine  is 
mounted  directly  over  the  pump,  making  a 
light  and  compact  outfit. 

The  Kilbourne  &  Jacobs  Manufacturing  Com- 
pany, Columbus,  Ohio,  catalog  41,  6  x  9  in., 
30  pages,  illustrated.  Describes  standardized 
line  of  wheelbarrows  and  scrapers.  Contains 
several  tables  and  an  index. 

The  Goulds  Manufacturing  Company,  Seneca 
Falls,  N.  Y.,  bulletin  120,  10  x  7%  in.,  20  pages, 
illustrated.  First  of  this  company's  bulletins 
on  its  line  of  multi-stage  centrifugal  pumps. 
Contains  descriptions  of  various  sizes  and  the 
adaptation  of  each.  Several  cross-sections 
and  charts  and  diagrams. 

Raymond  Brothers  Impact  Pulverizer  C«ni- 
pany,  Chicago,  catalog  12,  64  pages,  illus- 
trated. Describes  grinding,  pulverizing  and 
air-separating  machinery  for  any  material  to 
be  reduced  to  powdered  form.  Contains  draw- 
ings of  model  installations  and  partial  list  of 
materials    handled    by    the    Raymond    system. 
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Elmer  Lawrence  Corthell 

IN    THE    DEATH    of    Elmer    Lawrence 
Corthell   the   engineering   profession   has 
lost  a  distinguished  member  whose  profes- 
sional career  was  closely  linked  with  three 
continents.    Associated  in  his  younger  days 
with     men     whose     names     are     indelibly 
blazoned  on  American  engineering  annals — 
Eads    and    Morison— he    left    the    United 
States  to  gain  a  distinguished  position  in 
Europe  and  South  America,  and  to  return 
in  sufficient  season  to  allow  his  professional 
brethren  here  to   show  that  they,   no  less 
than   his    South    American    and    European 
confreres,  appreciated  his  sterling  charac- 
ter and  his  singular  ability.     It  was  char- 
acteristic of  Dr.  Corthell  that  on  his  return 
to  America  he  should  throw  himself   into 
the  broader  professional  life  with  extraor- 
dinary energy.     Rapidly  he  picked  up  the 
threads  of  progress  here,   and  with  equal 
rapidity  sensed  the  depth  of  the  movement 
for  giving  the  engineer  his  proper  place  in 
public  life.     In  such  a  movement  he  could 
not  but  take  an  enthusiastic  part.    His  pro- 
fessional work  had  given  him  a  mastery  of 
financial  affairs  and  brought  him  into  close 
contact  with  the  leaders   of  nations.     He 
knew,  therefore,  the  opportunities,  and  the 
need,  for  participation  by  engineers  in  pub- 
lic movements.     Through  his  initiative  the 
American  Institute  of  Consulting  Engineers 
became  a  member  of  the  Chamber  of  Com- 
merce of  the  United  States  and  Dr.  Corthell 
devoted  much  time  to  the  committee  work 
which  ensued.    He  saw  in  it  a  great  oppor- 
tunity for  public  service.     He  was  one  of 
the  leaders — if  not  the  leader — in  the  move- 
ment to  establish  a  civilian  reserve  corps 
of  engineers.     Closer  relations  between  en- 
gineering societies  appealed  to  him  as  most 
desirable;  in  fact,  more  than  twenty  years 
ago  he  advocated  the  formation  of  an  engi- 
neering society  of  international  scope.    The 
success  of  the  proposal  to  move  the  head- 
quarters of  the  American  Society  of  Civil 
Engineers    to    the    Engineering    Societies' 
Building  was  close  to  his  heart.    In  a  word, 
no  subject  that  meant  the  advancement  of 
the    profession,    the    improvement    of    its 
status  before  the  public,  failed  to  find  in 
him  an  enthusiastic  supporter.    Withal,  his 
enthusiasm  was  tempered  by  the  experience 
born  of  the  handling  of  big  affairs,  while 
his  executive  ability  never  failed  to  find 
quickly  a  plan  by  which  the  proposals  of 
which  he  approved  could  be  made  effective. 
Happily  for  him,  and  for  the  profession,  his 
last  years  were  spent  in  his  own  country. 
By  electing  him  president  of  the  American 
Society    of    Civil    Engineers    and    of    the 
American    Institute    of    Consulting    Engi- 
neers his  professional  brethren  showed  that 
though  long  separated  from  him  they  had 
followed  with  pride  and  interest  his  distin- 


guished  triumphs   in   foreign   fields.      "He 
died  in  the  fullness  of  years  and  honors." 

N.  F.  P.  A.  Takes  Significant  Action 

SIGNIFICANT  action  by  the  committee 
on  fire-resistive  construction  of  the  Na- 
tional Fire  Protection  Association  was  re- 
ported and  approved  at  the  recent  annual 
convention  in  Chicago,  as  noted  elsewhere 
in  this  issue.  The  previously  adopted  terms 
•full,"  "partial"  and  "temporary"  protec- 
tion, as  applied  to  buildings  of  various 
classes,  are  to  be  applied  in  the  future  only 
to  the  structural  materials  and  types  of 
construction,  and  not  to  the  completed 
structures.  Instead,  the  detailed  specifica- 
tions now  to  be  prepared  by  the  committee 
for  different  classes  of  buildings  will  recog- 
nize three  grades  in  each  class — Grade  A, 
Grade  B  and  Grade  C.  The  purpose  is 
stated  to  be  to  secure  for  Grade  A  the  high- 
est practical  type  of  fire  resistance,  and 
to  have  Grades  B  and  C  allow  for  per- 
missible modifications.  _The  practical  wis- 
dom of  this  change  in  principle,  which  will 
permit  the  future  work  of  the  committee  to 
proceed  along  the  lines  of  best  economy  for 
a  completed  structure,  allowing  the  use  of 
minor  structural  parts  just  sufficient  in  fire- 
resistive  quality  for  their  purpose,  is  quite 
evident.  On  the  other  hand,  it  is  of  vital 
importance  that  careful  discrimination  and 
judgment  be  exercised  by  the  committee  in 
permitting  and  limiting  the  use  of  sub- 
standard construction  in  minor  parts. 

The  Typhoid  Toll 

ENGINEERS  who  have  been  unsuccess- 
ful in  convincing  local  municipal  author- 
ities of  the  wisdom  of  an  investment  in  a 
filtered  water  supply  will  find  a  quantity  of 
valuable  ammunition  in  the  paper,  "The 
Typhoid  Toll,"  by  George  A.  Johnson,  con- 
sulting engineer,  of  New  York,  which  will 
appear  in  the  June  number  of  the  Journal 
of  the  American  Waterworks  Association. 
Effective  use  can  be  made  of  this  material 
in  justifying  appropriations  for  much- 
needed  public-water-supply  improvements. 
City  officials,  unfamiliar  with  the  recent 
progress  in  sanitary  engineering,  are  likely 
to  regard  a  high  typhoid-fever  death  rate  as 
a  necessary  evil.  They  should  ponder  the 
New  York  State  Department  of  Health's 
motto,  "Public  Health  Is  Purchasable," 
and  then  weigh  carefully  Mr.  Johnson's 
statistics.  He  claims,  in  effect,  that  3000 
lives  could  be  saved  annually  by  supplying 
the  urban  population  of  the  United  States 
with  filtered  water  or  water  of  equal  purity. 
This  figure  is  based  upon  the  assumption 
that  the  typhoid  fever  death  rate  could  be 
reduced  from  20  per  100,000  population,  the 
figure  for  1913,  to  14.  According  to  Mr. 
Johnson's  calculations,  this  reduction  repre- 


sents an  amount  of  vital  capital  equal  to 
^22,500,000  annually,  or,  at  6  per  cent,  the 
interest  on  an  investment  of  $375,000,000. 
Ot  the  50,000,000  people  representing  the 
urban  population  of  the  United  States  20,- 
000,000  are  now  supplied  with  filtered  water. 
To  build  filtration  works  having  a  total 
daily  capacity  of  4000  million  gallons  daily, 
sufficient  to  provide  for  the  remaining  30,- 
000,000  people,  would  not  cost  $100,000,000. 
To  operate  these  works  and  pay  all  charges, 
including  interest  and  sinking  fund,  would 
cost  not  more  than  $12,000,000,  or  about 
one-half  the  present  annual  loss  in  vital 
capital.  The  remaining  $10,500,000  per 
year  in  saved  vital  capital  would  make  a 
substantial  nucleus  for  a  public-health  fund 
to  be  expended  in  general  disease-preven- 
tion work.  It  would  represent  21  cents  per 
capita  per  year  for  the  entire  urban  pop- 
ulation of  the  United  States  and,  if  ex- 
pended solely  for  typhoid  prevention,  would 
aid  in  eliminating  this  plague. 

Engineers  in  Preparedness  Parade 

NEW  YORK  CITY  on  May  13  witnessed 
the  largest  civilian  parade  in  American 
history.  Approximately  125,000  people  were 
in  line,  and  all  except  about  10,000  were 
civilians.  The  demonstration  was  New 
York's  way  of  telling  how  strongly  its  busi- 
ness and  professional  men,  its  employers 
and  employees,  desire  that  the  nation  be 
prepared  in  a  military  way.  Very  signifi- 
cant of  the  depth  of  feeling  was  the  partici- 
pation of  the  professions,  and  of  these  engi- 
neering easily  made  the  best  showing.  Up- 
ward of  6000  men  marched  behind  the 
standards  of  the  engineering  division,  in 
nine  sections — the  Engineers'  Club,  the 
engineers'  training  battalion,  one  section 
each  for  the  civil,  mining,  mechanical,  elec- 
trical, chemical  and  automobile  engineers, 
and  a  final  section  for  miscellaneous  engi- 
neering societies  and  organizations.  The 
showing  was  impressive— so  much  so  that 
the  "New  York  Times"  commented  espe- 
cially upon  the  personnel  and  appearance  of 
the  division.  The  response  of  the  members 
of  the  profession  to  the  invitation  of  the 
parade  committee,  following  so  closely  after 
the  success  of  the  military  lectures  for  en- 
gineers, is  fitting  notice  to  the  military  au- 
thorities of  the  country  that  engineers  can 
be  counted  on  to  do  their  duty  when  the 
country  needs  their  services.  It  is  under- 
stood that  preparedness  parades  are  being 
planned  in  other  cities — in  Chicago,  in  Bos- 
ton, in  Baltimore,  in  Buffalo  and  possibly  in 
other  places.  These  parades  will  give  the 
engineers  of  these  communities  an  oppor- 
tunity to  show  their  fellow  citizens  where 
they  stand  on  the  subject  of  preparedness. 
Judging  by  the  interest  displayed  in  the 
military  engineering  lectures  from  coast  to 
coast,  the  Engineering  Record  feels  certain 
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that  the  profession's  response  elsewhere 
will  be  fulb'  equal  to  the  showing  at  New 
York. 


An  Essential  in  Steel  Column  Tests 

IN  THE  planning  and  execution  of  a 
series  of  full-size  column  tests,  there  is 
one  essential  too  often  given  less  attention 
than  its  importance  demands.  In  order 
that  the  profession  may  obtain  ma.Kimum 
benefit  from  expensive  experiments  of  this 
nature,  and  avoid  the  future  necessity  of 
repeating  such  tests,  both  the  physical  and 
chemical  properties  of  the  component  parts 
of  the  column  section  should  be  accurately 
determined.  It  should  be  possible  when  a 
section  has  been  thoroughly  investigated 
to  predict  within  close  limits  the  yield 
point,  provided  the  compressive  yield  points 
of  all  its  component  parts  are  accurately 
known.  By  component  parts  is  meant  not 
simply  the  angles,  plates,  Z-bars  or  chan- 
nels of  which  the  columns  are  made,  but  the 
roots  and  edges  of  the  angles,  the  roots, 
webs  and  flanges  of  the  channels,  and,  espe- 
cially, outstanding  portions  subject  to  bend- 
ing as  well  as  to  direct  compressive  stress. 

The  theory  of  column  failure,  remem- 
bering that  for  all  practical  purposes  failure 
occurs  with  the  first  marked  yielding  or 
flow  of  material  under  stress,  in  testing 
commonly  designated  as  the  yield  point,  in- 
dicates that  there  must  be  a  direct  relation 
between  the  crippling  load,  obtained  by 
repeated  applications  of  stress  as  suggested 
in  the  editorial  in  this  journal  of  May  8, 
1915,  page  574,  and  the  yield  points  of  the 
material.  The  latter  yield  points  should  be 
obtained  by  compressive  tests,  for,  although 
theoretically  the  elastic  limit  in  compres- 
sion is  the  same  as  in  tension,  the  ratio 
between  yield  point  and  elastic  limit  is  not 
constant,  nor  is  it  known  just  what  effects 
the  lack  of  perfect  homogeneity  of  material 
and  of  inaccuracies  in  testing  methods  may 
have  on  these  values. 

While  recognizing  the  complexity  of  the 
problem  of  determining  the  influence  of 
form  of  section  and  length  of  column,  the 
results  of  any  scientific  series  of  tests 
should  make  it  possible  to  develop  equations 
in  terms  of  the  yield  point  of  the  compo- 
nent material  which  would  give  closely  the 
relation  between  this  yield  point  and  the 
strengrth'of  any  column  of  given  propor- 
tions built  of  that  material. 

The  valuable  results  now  being  obtained 
in  the  extensive  series  of  full-size  column 
tests  being  made  at  the  U.  S.  Bureau  of 
Standards  for  the  American  Society  of  Civil 
Engineers  and  the  American  Railway  En- 
gineering A8.sociation  should  furnish  suffi- 
cient data  of  this  kind  to  make  it  possible 
to  test  the  many  varieties  of  theoretical 
formulas  which  have  been  proposed  and  to 
fix  finally  that  formula  which  will  give  the 
mo.st  reliable  values. 


A  Great  Problem  of  Cheap  Power 

AT  A  RECENT  MEETING  of  the 
American  Institute  of  Electrical  Engi- 
neers Lawrence  Addicks  brought  to  the 
front  for  consideration  what  is  perhaps  the 


most  colossal  problem  in  the  field  of  power 
utilization.  This  is  the  provision  of  cheap 
energy  for  the  fixation  of  atmospheric  ni- 
trogen. Even  in  times  of  peace  innumer- 
able industries  require  the  use  of  nitric  acid 
or  its  derivatives,  of  which  the  ordinary 
source  is  the  niter  dug  from  the  earth.  In 
war  time,  when  the  need  of  nitric  acid  is 
enormously  increased  on  account  of  its 
necessary  use  in  the  making  of  explosives, 
the  question  of  adequate  supply  becomes  of 
prodigious  importance.  Germany  is  to-day 
depending,  perhaps  exclusively,  on  artificial 
nitrates  for  keeping  up  the  ammunition 
supply,  and  without  plants  at  home  and 
those  accessible  in  Scandanavia  would  fare 
badly.  Since  the  Chilian  nitrate  beds,  our 
chief  source,  might  easily  be  cut  off  in  case 
of  war,  the  importance  of  securing  the  arti- 
ficial nitrates  is  plain.  In  peace  we  need 
nitrates  badly  enough  both  for  fertilizers 
and  for  a  wide  range  of  chemical  industries. 
In  war  their  possession  is  necessary  to  na- 
tional life. 

From  the  standpoint  of  the  engineer  the 
furnishing  of  power  for  this  particular  pur- 
pose is  a  very  grave  problem,  much  more 
serious  than  any  ordinary  question  of  elec- 
tricity supply.  To  make  the  fixation-of- 
nitrogen  indu.stry  self-supporting  in  times 
when  the  natural  niter  can  be  obtained,  it  is 
necessary  to  furnish  electrical  power  at  a 
price  very  much  below  that  which  is  ordi- 
narily possible.  Mr.  Addicks  states  that  at 
even  $15  per  kilowatt  per  year,  which  comes 
pretty  near  the  minimum  of  present  prac- 
tice, even  in  cheap  water  powers,  commer- 
cial success  is  not  possible  unless  the  indus- 
try furnishes  profitable  byproducts.  Even 
at  half  this  low  price  success  could  only  be 
attained  on  a  large  scale,  running  the  works 
at  full  load.  Improvements  are  being  made 
in  the  technique  of  the  processes,  but  at 
present  it  would  take  half  a  million  kilo- 
watts furnished  day  and  night  to  make 
enough  nitric  acid  for  a  war  supply.  Such 
an  amount  of  power  cannot  possibly  be  se- 
cured as  a  by-product  or  spare  power.  It 
must  be  deliberately  provided  for.  It  is  a 
task  for  the  engineer,  then,  to  look  to  means 
for  the  production  of  power  on  a  huge  scale 
and  at  very  low  prices,  not  only  for  the  uses 
which  are  here  referred  to  but  for  the 
widely  varied  metallurgical  processes  which 
are  all-important  in  giving  us  materials  of 
construction. 

The  available  sources  of  power  are  two; 
the  first,  water  power  which  can  be  devel- 
oped very  cheaply  and  which  is  within  strik- 
ing distance  by  electrical  transmission  of 
suitable  shipping  facilities  for  getting  the 
product  on  the  market.  Scandinavia  is  rich 
in  such  powers,  the  United  States  singularly 
poor.  The  constructing  engineer  who  sets 
before  himself  the  problem  of  buying  the 
power  rights  and  designing  a  water-power 
plant  which  will  turn  out  energy  that  can  be 
sold  at  a  profit  for  $7  or  $8  per  kilowat* 
year  transmitted  to  a  convenient  shipping 
point  has  tackled  a  most  difficult  job.  If 
the  Government  can  select  and  aid  in  de- 
veloping water-power  sites  which  will  give 
the  remotest  chance  of  meeting  the  condi- 
tions, it  can  find  no  better  use  for  a  few 
million  dollars  than  in  aiding  in  this  de- 
velopment. 


The  other  possible  source,  by  generating 
very  cheap  power  by  steam,  is  one  which 
should  appeal  with  particular  force  to  the 
inventive  genius  of  the  engineer.     If  one 
could  work  at  the  very  mouth  of  a  cheap 
coal  mine  on  the  basis  of  producing  a  steady 
output  of  100,000  kw.  or  more,  some  very 
remarkable  figures  in  economy  of  power  pro- 
duction might  be  realized.     This  is  a  far 
more  practical  and  reasonable  proposition 
than  the  general  distribution  of  power  from 
coal  mines,  which  has,  however,  in  a  few  in- 
stances made  a  moderate  success.     In  the 
fixation  of  nitrogen  the  processes  can  be 
made  practically  continuous,  so  that  a  plant 
delivering  power  for  this  task  would  be  able 
to  run  at  very  nearly  100  per  cent  load  fac- 
tor all  the  time.     It  might  be  possible  to 
combine  the  power  service  with  a  coking 
plant  from  which  valuable  by-products,  to  be 
further  worked  up,  might  be  derived.     One 
of  the  great  English  engineers  a  year  or 
two  ago  called  attention  to  the  great  econo- 
mies which  might  be  introduced  by  the  dis- 
tillation of  coal  at  comparatively  low  tem- 
peratures with  the  idea  of  saving  the  valu- 
able material  and  burning  the  solid  carbon 
refuse,  and  perhaps  the  otherwise  unneeded 
gas.     The  possibilities  are  inviting. 

The  situation  presented  is  far  too  impor- 
tant to  let  rest  as  one  of  the  unsolved  prob- 
lems of  the  future.  It  is  a  tremendously 
big  problem.  It  stands  quite  by  itself,  apart 
from  the  ordinary  requirements  of  power 
supply. 


Latest  Report  on  Pollution  of  In- 
ternational Boundary  Waters 

ONCE  more  the  work  of  the  Interna- 
tional Joint  Commission  is  brought  to 
the  attention  of  sanitary  engineers.  In  a 
report  just  published  suggestions  are  made 
as  to  definite  measures  for  abating  the  pol- 
lution of  boundary  waters  between  the 
United  States  and  Canada  and  a  limit  for 
effective  dilution  of  untreated  sewage  is 
fixed.  The  report,  a  159-page  document, 
is  by  the  commission's  consulting  sanitary 
engineer,  Prof.  Earle  B.  Phelps ;  an  abstract 
of  it  appears  on  page  667.  The  procedure 
adopted  by  the  commission  in  dealing  with 
this  problem  is  as  unique  in  the  history  of 
state  control  of  stream  pollution  as  the 
organization  and  powers  of  the  commission 
itself  are  novel  and  epoch-marking  in  the 
history  of  the  settlement  of  international 
disputes. 

The  treaty  of  Jan.  11,  1909,  between  the 
United  States  and  Great  Britain  had  for  its 
objects,  as  set  forth  in  the  preamble,  "to 
prevent  disputes  regarding  the  use  of  boun- 
dary waters  and  to  settle  all  questions 
which  are  now  pending  between  the  United 
States  and  the  Dominion  of  Canada  involv- 
ing the  rights,  obligations,  or  interests  of 
either  in  relation  to  the  other  or  to  the  in- 
habitants of  the  other,  along  their  common 
frontier,  and  to  make  provision  for  the  ad- 
justment and  settlement  of  all  such  ques- 
tions as  may  hereafter  arise." 

To  accomplish  this  purpose  in  the  most 
direct  manner  possible  the  high  contract- 
ing parties  agreed  "to  establish  and  main- 
tain an  International  Joint  Commission  of 
the  United  States  and  Canada,  composed  of 
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six  commissioners,  three  on  the  part  of  the 
United  States  appointed  by  the  President 
thereof,  and  three  on  the  part  of  the  United 
Kingdom  appointed  by  His  Majesty  on  the 
recommendation  of  the  Governor  in  Council 
of  the  Dominion  of  Canada." 

This  commission  was  organized  Jan.  10, 
1912.  In  certain  matters  dealing  with  the 
uses,  obstructions  and  diversions  of  the 
boundary  waters,  the  commission  has  final 
jurisdiction  and  may  render  decisions  from 
which  there  is  no  appeal.  In  these  matters, 
therefore,  it  sits  as  an  international  court 
of  arbitration.  In  addition,  the  high  con- 
tracting parties  agreed  to  refer  to  the  com- 
mission from  time  to  time,  for  examination 
and  report  upon  the  facts  and  circum- 
stances, together  with  such  conclusions  and 
recommendations  as  may  be  appropriate, 
any  other  questions  or  matters  of  difference 
arising  between  them  involving  the  rights, 
obligations  or  interests  of  either  in  relation 
to  the  other,  or  to  the  inhabitants  of  the 
other  along  the  common  frontier.  Under 
this  article  the  commission  renders  reports 
and  recommendations  which  are  not  binding 
upon  the  two  governments,  although  the 
obligation  to  so  refer  all  matters  of  dispute 
is  apparently  made  binding  by  the  wording 
of  the  treaty. 

Since  its  organization  the  commission  has 
been  actively  engaged  in  the  settlement  of 
disputes  that  existed  prior  to  that  time  and 
that  have  arisen  in  the  meantime.  In  a 
statement  before  a  congressional  commit- 
tee, James  A.  Tawney,  a  member,  and  at 
that  time  chairman  of  the  American  sec- 
tion, said:  "An  examination  of  the  record 
of  the  work  of  the  commission  will  disclose 
the  fact  that  since  its  organization  three 
years  ago  the  commission  has  finally  set- 
tled and  adjusted  more  controversies  be- 
tween the  people  of  Canada  and  tiie  United 
States  and  between  the  two  governments 
than  were  previously  settled  and  adjusted 
through  the  diplomatic  agencies  of  Great 
Britain  and  the  United  States  since  the 
beginning  of  our  government." 

The  work  of  the  commission  has  dealt 
largely  with  matters  of  water  diversion,  lake 
levels  and  obstructions  to  navigation.  In 
August,  1912,  however,  there  were  re- 
ferred to  the  commission  for  examination 
and  report  with  appropriate  recommenda- 
tions, the  following  questions: 

"1.  To  what  extent  and  by  what  causes 
and  in  what  localities  have  the  boundary 
waters  between  the  United  States  and  Can- 
ada been  polluted  so  as  to  be  injurious  to 
the  public  health  and  unfit  for  domestic 
or  other  uses? 

"2.  In  what  way  or  manner,  whether  by 
the  construction  and  operation  of  suitable 
drainage  canals  or  plants  at  convenient 
points  or  otherwise,  is  it  possible  and  ad- 
visable to  remedy  or  prevent  the  pollution 
of  these  waters,  and  by  what  means  or  ar- 
rangement can  the  proper  construction  or 
operation  of  remedial  or  preventive  works, 
or  a  system  or  method  of  rendering  these 
waters  sanitary  and  suitable  for  domestic 
and  other  uses,  be  best  secured  and  main- 
tained in  order  to  secure  the  adequate  pro- 
tection and  development  of  all  interests  in- 
volved on  both  sides  of  the  boundary,  and 


to  fulfil  the  obligations  undertaken  in  Ar- 
ticle IV  of  the  Waterways  Treaty  of  Janu- 
ary 11th,  1909?" 

The  commission  immediately  organized, 
under  the  leadership  of  Dr.  Allan  J.  Mc- 
Laughlin, U.  S.  Public  Health  Service,  the 
necessary  personnel  and  equipment  for  a 
thorough  investigation  of  the  first  branch 
of  this  reference.  Dr.  McLaughlin  had  the 
co-operation  in  this  work  of  Dr.  J.  W.  S. 
McCullough,  chief  officer  of  health  of  On- 
tario, and  of  F.  A.  Dallyn,  provincial  sani- 
tary engineer,  and  Dr.  John  A.  Amyot,  pro- 
fessor of  hygiene.  University  of  Toronto. 
The  results  of  the  investigation  which  was 
made  were  reported  in  detail  in  a  progress 
report  of  the  International  Joint  Commis- 
sion on  the  pollution  of  boundary  waters 
issued  Jan.  16,  1914.  This  report  prob- 
ably represents  the  largest  single  piece  of 
work  of  this  character  which  has  ever  been 
undertaken.  Seventeen  field  laboratories 
were  utilized  and  more  than  19,000  samples 
were  examined.  The  total  cost  of  the  in- 
vestigation was  about  $42,000.  The  boun- 
dary waters  from  the  Rainy  River  in  the 
northwest  to  the  St.  John  River  between 
Maine  and  New  Brunswick  were  included 
in  this  study.  The  report  of  the  sanitary 
experts  in  charge  of  this  work  established 
in  a  conclusive  manner  the  location  and  ex- 
tent of  pollution  which  exists  in  contra- 
vention of  the  terms  of  the  treaty. 

Immediately  upon  the  completion  of  this 
work  and  publication  of  the  results  steps 
were  taken  toward  answering  the  second 
branch  of  the  reference  and  the  formulation 
of  the  final  recommendations  of  the  commis- 
sion. For  this  purpose  a  board  of  consult- 
ing engineers,  comprising  three  sanitary 
engineers  of  each  country,  was  called  to- 
gether at  New  York  City  in  May,  1914. 
Those  consulted  were  George  W.  Fuller, 
New  York;  Prof.  George  C.  Whipple,  New 
York;  Prof.  Earle  B.  Phelps,  Washington; 
Fred  A.  Dallyn,  Toronto;  W.  S.  Lea,  Mon- 
treal, and  Theodore  Lafrenier,  Montreal. 
The  testimony  of  these  engineers  was  taken 
in  great  detail  and  was  later  summarized 
in  the  form  of  a  resume,  which,  in  fourteen 
paragraphs,  laid  down  a  set  of  principles 
which,  in  the  opinion  of  the  engineers, 
should  guide  the  commission  in  its  further 
procedures. 

The  terms  of  the  reference  seemed  to 
place  upon  the  commission  the  burden  of 
establishing  the  feasibility  and  desirability 
of  any  recommendations  which  it  might 
make,  and  to  this  end  it  was  decided  that  a 
complete  preliminary  engineering  survey  of 
the  entire  situation  was  necessary  before 
definite  recommendations  of  remedial  meas- 
ures would  be  ju.stified.  The  organization 
and  conduct  of  this  phase  of  the  studies 
were  placed  in  the  hands  of  Professor 
Phelps  of  the  U.  S.  Public  Health  Ser- 
vice as  consulting  sanitary  engineer.  En- 
gineering offices  were  established  at  De- 
troit, Mich.,  and  at  Buffalo,  N.  Y.,  in  charge 
of  Henry  C.  McRae  and  Frank  C.  Tolles, 
district  engineers.  These  offices  were  prop- 
erly organized  for  the  work  in  hand  and 
immediately  proceeded  to  the  preparation  of 
drainage  plans,  the  selection  of  suitable 
sites  for  purification  works  and  the  design 


and  cost  estimates  of  purification  plants  of 
various  types.  The  Detroit  office  covered 
the  St.  Clair  River  and  Detroit  River  dis- 
tricts and  the  Buffalo  office  the  Niagara 
River  district,  and  plans  and  estimates  were 
prepared  for  all  communities  on  both  sides 
of  these  three  rivers. 

The  work  was  continued  over  a  period  of 
nine  months,  and  three  months'  additional 
time  was  utilized  in  the  preparation  of  the 
final  reports  of  the  district  engineers  and 
the  consulting  sanitary  engineer.  The  cost 
of  this  investigation  was  approximately 
$20,000.  This  report  (see  page  667)  was 
presented  to  the  commission  at  a  meeting 
held  in  Washington  March  8  to  10,  1916, 
and  was  accepted  and  ordered  printed  in 
the  form  of  advance  sheets.  The  report  of 
the  engineers,  therefore,  does  not  consti- 
tute the  report  of  the  commission  upon 
these  matters  and  it  is  the  purpose,  after 
allowing  the  cities  and  towns  a  suitable 
time  for  a  study  of  the  results  obtained,  to 
hold  public  hearings  at  various  convenient 
points  at  which  hearings  the  federal,  state 
and  provincial  authorities  and  the  cities 
interested  may  have  full  opportunity  to 
present  facts  and  opinions  before  the  com- 
mission. The  final  conclusions  and  recom- 
mendations of  the  commission  will  pre- 
sumably be  based  upon  a  full  consideration 
of  the  engineers'  report  and  material  pre- 
sented at  these  hearings. 

While  the  final  word  still  remains  to  be 
spoken,  the  present  report  carries  with  it 
suggestions  which,  it  is  reasonable  to  as- 
sume, will  govern  the  commission  along 
three  broad  principles  of  policy.  In  the 
first  place,  a  definite  standard  has  been 
proposed  to  aid  in  determining  whether  or 
not  the  disposal  of  raw  sewage  by  mere 
dilution  in  a  large  body  of  water  is  permis- 
sible. The  fixing  of  4  sec.-ft.  of  diluting 
water  per  capita  of  contributing  popula- 
tion as  a  minimum  requirement  is  a  mat- 
ter of  considerable  economic  importance, 
for  upon  it  hinges  the  question  of  the  con- 
struction or  omission  of  treatment  works. 
Secondly,  the  recommendation  of  coarse 
screening,  Imhoff  tanks  in  preference  to 
fine  screens,  and  chemical  disinfection  in- 
dicates what  degree  of  purification  the  com- 
mission considers  adequate  and  what  finan- 
cial burdens  the  municipalities  in  the  De- 
troit and  Buffalo  districts  may  be  called 
upon  to  bear.  The  third  significant  fea- 
ture of  the  report  concerns  the  administra- 
tion of  the  remedial  works  proposed.  The 
jurisdiction  of  whatever  administrative 
body  may  be  appointed  to  take  charge  of 
this  work — and  it  will  be  one  of  consider- 
able size— should  be  coextensive  with  the 
entire  system  of  boundary  waters.  Then, 
too,  a  real  solution  of  the  stream  pollution 
problem  must  be  based  upon  laws  so  care- 
fully drawn  as  regards  their  reasonable- 
ness and  their  consideration  of  common- 
law  rights  as  to  stand  the  test  of  the 
courts. 

Profes.«!or  Phelps'  latest  report  marks  the 
second  important  stage  of  the  boundary 
water  question.  The  first  was  signalized 
by  the  1914  report,  stating  the  facts  in  the 
case.  The  third  will  be  the  actual  con- 
struction of  sewage  treatment  works. 


664 


ENGINEERING    RECORD 


Vol.  73,  No.  21 


Sewage  Screening  and  Sludge  Burning  Plant 
Prevent  Sea  Shore  Nuisances 

At    Long    Beach,    Cal.,    Sewage    Passes    Revolving    Screen — 
Effluent  Discharged  into  Ocean  and  Sludge  Reduced  in  Incinerator 


IN  May,  1913,  the  construction  of  a  sew- 
erage system  for  the  city  of  Long  Beach, 
Cal.,  was  authorized,  and  under  a  bond 
issue  of  $340,000  work  was  commenced  on 
a  system  involving  12  miles  of  mains  and 
laterals  terminating  in  a  48-in.  outfall. 
Machine-made  concrete  pipe  was  used  for 
the  small  diameters,  and  reinforced  con- 
crete for  diameters  of  33  in.  and  over. 
The  present  population  of  Long  Beach  is 
35,000;  the  outfall  was  designed  with  suffi- 
cient capacity  for  125,000  to  150,000.  After 
a  careful  study  of  various  methods  of  sew- 
age treatment  the  engineers  retained  for 
this  work  decided  that  the  use  of  fine 
screens  would  be  most  advisable.  This  de- 
cision was  based  on  four  considerations: 
Sufficient  suspended  matter  would  be  re- 
moved to  render  the  passage  of  effluent  into 
the  ocean  unobjectionable;  the  cost  of  Im- 
hoff  tanks  would  be  excessive  because  of 
the  high  ground-water  level  and  quicksand 
along  the  sewer  outfall;  a  screening  plant 
would  occupy  but  small  space  and  could  be 
housed  in  an  attractive  building  which 
would  not  suggest  sewage  disposal  works; 
and  screenings  from  the  sewage  could  be 
completely  destroyed  by  incineration.  No 
attempt  at  purification  of  the  effluent  was 
made  because,  after  passing  the  fine  screen, 
it  is  discharged  into  the  ocean  1100  ft.  from 
shore  in  15  ft.  of  water. 

Screen  of  REVOLvrac  Type 

The  sewage  enters  the  disposal  plant 
through  a  48-in.  outfall  pipe,  passes  through 
a  Riensch-Wurl  screen,  then  over  a  weir 
and  into  a  pump  sump.  A  by-pass  is  pro- 
vided so  that  in  case  screen  repairs  are 
necessary  the  sewage  can  be  temporarily 
by-passed  direct  into  the  sump.  A  grizzly, 
or  bar  screen,  of  1/2  x  3-in.  wrought-iron 
bars,  spaced  2^/2  in.  on  centers,  is  placed  in 


SCBEEN    PIT   AND   INTAKE    CHAMBER    BEFORE    IN- 
STALLATION  OF   APPARATUS 

A — ^Wall  of  screening  discharge  room.  B — Screen 
setting.  C — By-pass.  D — Stop-plank  grooves.  E — 
Outlet.     F — Inlet  channel. 


the  48-in.  main  just  above  the  screen  so 
that  all  extraneous  matter  can  be  removed 
and  taken  directly  to  the  incinerator  with- 
out interfering  with  the  screening  process. 
The  screen  openings  are  1/32  in.  in  diam- 
eter so  that  only  the  finest  particles  will 
appear  in  the  effluent.  These  will  be  read- 
ily oxidized  and  are  expected  to  cause  no 
nuisance  in  the  sea  water  or  along  the 
shore. 

In  order  to  obtain  a  gravity  flow  for 
practically  the  entire  city  it  was  necessary 
to  have  the  water  level  at  the  screen  at  ap- 
proximately half  tide.  Under  this  condition 
it  is  necessary  to  pump  the  sewage  for  about 
one-third  of  the  time  while  the  tide  is  above 
this  level.  Gravity  discharge  is  obtained 
for  about  two-thirds  of  the  time  during 
the  low  tide  period.  The  sludge  collected  on 
the  screens  is  consumed  in  an  oil-burning 
incinerator  for  which  draft  is  furnished 
for  a  65-ft.  chimney.  The  outfall  beyond 
the  screening  plant  is  a  36-in.  iron  pipe 
laid  along  the  ocean  bottom  and  anchored 
with  three  concrete  piles  driven  to  a  20-ft. 
penetration  every  12  ft. 

Part  of  Sewage  Pumped 

When  the  sewage  is  to  be  pumped  it  is 
handled  by  two  motor-driven,  vertical,  cen- 
trifugal pumps,  each  rated  at  1000  gal.  per 
minute.  These  pumps  are  automatically 
.started  and  stopped  by  a  float  in  a  12-in. 
cast-iron  pipe  connected  with  the  outfall 
beyond  the  sump.  When  the  tide  water  rises 
above  a  fixed  level  this  float  starts  the 
pumps  and  later  cuts  off  the  current  when 
the  tide  recedes  to  the  same  level.  In  ad- 
dition to  the  pump  mechanism,  an  electric 
motor  operating  the  36-in.  pipe  valve 
through  which  outlet  from  the  sump  is 
provided  is  actuated  by  the  same  float  ar- 
rangement, its  function  being  to  prevent 
the  backing  up  of  the  tide  waters  through 
the  low  pipe  outlet  channel.  The  differ- 
ential installed  for  this  purpose  consists  of 
a  set  of  adjustable,  renewable  contacts  on  a 
marble  panel  connected  between  two  sliding 
contactors,  one  on  each  side,  actuated  by 
the  float  chains.  This  mechanism  is  inter- 
locking with  the  automatic  pump  starters 
in  such  a  manner  that  while  the  pipe  valve 
is  open  the  pumps  are  automatically  ren- 
dered inoperative,  without,  however,  affect- 
ing the  manual  pump  control. 

The  plant  is  designed  for  an  approxi- 
mate population  of  50,000  with  an  esti- 
mated normal  daily  flow  of  3,750,000  gal. 
The  consumption  is  designed  to  handle  a 
maximum  daily  flow  of  5,500,000  gal. 

Removing  Screenings  from  Disk 

The  screen  proper  consists  of  a  circular 
plate  set  on  an  incline  and  with  its  lower 
part  dipping  into  the  sewage  as  this  cir- 
cular disk  is  revolved.  A  device  for  remov- 
ing the  solid  deposits  sweeps  over  the  upper 
exposed  part  of  the  disk  and  transfers  the 
solids  to  a  receptacle  in  which  they  are  con- 
veyed to  the  incinerator.  The  disk  is  made 
of  rolled  manganese  bronze  plates,  Ys  in. 
thick,  carrying  rectangular  perforations 
1/32  in.  wide  by  2  in.  long,  and  which  widen 
on  the  under,  or  downstream,  side.  These 
perforations  are  so  arranged  that  in  the 


UNDER   SIDE  OF   SCREEN    FRAME 

R — Screened     sewage     chamber.        S — Screen     pit. 
T — Lower  edge  of  screen.    U — Cone  frame 


operation  of  the  screening  mechanism  they 
will  have  their  long  axes  parallel  to  the 
travel  of  the  cleaning  brushes.  All  of  the 
plates  which  make  up  the  screen  disk  are 
readily  removable  and  each  plate  fits  ex- 
actly, so  there  are  no  spaces  in  which  solid 
matter  might  accumulate.  The  perfora- 
tions are  machine  cut,  so  that  both  sides  of 
the  plate  are  free  from  burrs.  The  clear- 
ance between  the  screen  periphery  and  the 
screen  chamber  is  carefully  made  consistent 
for  the  full  distance  of  the  screen  perimeter 
and  the  specifications  require  this  space  to 
be  not  greater  than  1/32  in. 

The  solid  matter  is  removed  from  the 
upper  part  of  the  screen  by  brushes  sweep- 
ing across  the  screen  disk  in  a  direction  op- 
posite to  that  in  which  the  disk  is  traveling. 
At  the  same  time  that  these  brushes  revolve 
around  their  common  center  they  rotate  in 
such  a  direction  that  in  passing  over  the 
screen  they  do  not  force  the  screenings 
down  through  the  perforations  but  rather 
lift  them  off  the  disk  and  roll  them  along 
ahead  of  the  brush.  At  the  center  of  the 
screen  disk  its  axis  is  incased  in  a  conical 
section  of  screening  surface  and  this  is  also 
cleaned  by  a  revolving  brush  which  sweeps 
the  screen  in  a  vertical  direction. 

The  screening  disk  is  so  arranged  that 
as  the  sewage  flows  against  it  in  the  incline 
position,  the  effluent  passes  on  through  the 
screen  into  the  outfall  while  all  solid  matter 
is  held  back  and,  as  the  screen  rotates,  is 
cleanly  removed  by  the  brushes  before  that 
portion  of  the  screen  again  dips  below  the 
sewage  level. 

Movement  of  Screen 

The  screen  is  revolved  at  the  rate  of 
V2  r.p.m.  by  a  three-phase  variable  speed 
mtor  which  has  impregnated  moisture-proof 
windings  for  both  rotor  and  stator,  this  im- 
pregnation being  suitable  to  withstand  salt 
air.  The  lubricating  system  for  the  mov- 
ing parts  of  the  screen  mechanism  is  fed 
and  regulated  from  a  central  point  as  far 
as  practicable.  Borings  lubricated  by 
grease  are  packed  and  sealed  and  when  near 
or  below  the  sewage  level  are  equipped  with 
stuffing  boxes. 

As  the  solids  are  swept  from  the  face  of 
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the  screening  disk  they  pass  through  a 
chute  into  a  sludge  can  standing  on  a  turn- 
table. As  the  can  is  filled  the  turntable  is 
revolved  so  that  an  empty  can  is  brought 
under  the  chute  and  the  other  can  be 
emptied.  From  this  turntable  the  sludge 
cans  are  hoisted  to  an  overhead  monorail 
along  which  they  travel  to  a  position  over 
the  charging  hole  in  the  top  of  the  incin- 
erator. The  cans  are  24  in.  in  dameter,  36 
in.  high  and  are  equipped  with  tightly  fit- 
ting lid  and  handles  for  lifting.  The  plant 
equipment  includes  six  cans. 

Incinerator 

The  incinerator  is  of  the  high  pressure 
oil-burning  type,  designed  for  the  destruc- 
tion of  1300  lb.  per  hour  of  sludge  as  deliv- 
ered from  the  screen  containing  approxi- 
mately 80  per  cent  of  moisture.  On  the 
basis  of  8  hr.  continuous  operation, 
its  capacity  is  rated  at  10,400  lb.  of  sludge, 
equivalent  to  150  cu.  ft.  of  sludge  on  the 
basis  of  69  lb.  per  cubic  foot.  The  ex- 
terior walls  of  the  incinerator  are  of  hard 
burnt  red  brick  laid  in  cement  mortar  and 
separated  by  a  2-in.  air  space  of  interior 
lining  of  9-in.  firebrick.  The  roof  is  arched 
and  consists  of  fireclay  blocks  grouted  to 
fit  the  exact  interior  dimensions  of  the  fur- 
nace. The  incinerator  is  set  in  concrete 
foundations  and  is  braced  by  three  sets  of 
double  6-in.  channels,  91/2  ft.  long  and  with 
tie  rods  across  the  top.  The  four  corners 
have  6-in.  angles  with  tie  rods,  and  6-in. 
and  4-in.  angles  are  used  for  bracing  on  all 
four  sides. 

Passing  through  the  charging  hole  into 
the  interior  of  the  incinerator  the  wet 
sludge  strikes  an  inclined  upper  drying 
hearth  of  special  fireclay  blocks  with  1-in. 
openings  between,  through  which  free  liquid 
passes  into  the  lower  section.  This  is  raised 
at  the  sides  to  provide  for  retention  of  ma- 
terial without  flowing  through  stoking  doors 
and  slightly  inclined  from  front  to  rear  to 
allow  free  water  to  pass  through  into  the 
concave  bottom  of  the  furnace.  Between 
the  upper  hearth  and  the  concave  bottom 
which  serves  as  an  evaporating  pan  a  layer 
of  dry  hearth  is  placed  so  as  to  direct  the 
return  of  the  flames  and  heat.  The  com- 
bustion chamber  at  one  end  of  the  furnace 
is  equipped  with  a  series  of  baffles  of  heavy 
9-in.  fireclay  blocks  with  6-in.  openings, 
staggered  to  permit  the  passing  of  gases. 
These  baffles  become  incandescent  and  are 
intended  to  destroy  all  smoke  and  combus- 
tion gases  from  the  fuel  and  the  burning 
material.  The  oil  burners  are  placed  in  the 
front  end  of  the  furnace  in  such  a  manner 
as  to  direct  the  flames  first  over  the  ma- 
terial on  the  drying  hearth.  From  the  final 
combustion  chamber  the  gases  pass  upon 
the  concrete  chimney  which  is  lined  with 
fire  brick.  The  chimney  is  supported  on  a 
concrete  piling  foundation  by  a  block  of 
reinforced  1 :2  -.5  concrete. 


LONG  BEACH    SCREENING  AND  DISPOSAL  PLANT   UNDER    CONSTRUCTION 

G — Incinerator  stack.  H — Column  reinforcement.  I — Incinerator  foundations.  J — Pump  pit.  K — 
Hatch  over  outlet.  L— To  outfall  pipe.  M — Sump  roof.  N — Screened  sewage  channel.  O — Screen  cham- 
ber.    P — Screen  chamber  by-pass.     Q — Trench  for  inlet  pipe. 


Under  this  reduction  process  the  only 
residue  which  has  to  be  removed  from  the 
plant  is  the  ash  from  the  incinerator.  Since 
the  plant  has  been  in  operation  handling 
sewage  from  a  population  of  about  35,000, 
the  quantity  of  ash  has  been  about  2  cu.  yd. 
per  month.  Tests  of  the  sewage  which 
have  been  made  from  time  to  time  by  the 
city  bacteriologist  show  that  it  runs  from 
87.1  to  88.4  per  cent  of  water.  An  analysis 
of  the  sewage  effluent  gave  the  following 
volumetric  results: 


Volume  of  effluent  used 350  cu.  cm. 

Weight   of  suspended   matter    (residue 

on  filtration)    0.0953  grams 

Weight  of  suspended  matter  in  grams 

per  liter    0.272    grams 

Weight  of  suspended  matter  in  ounces 

per    100,000    gal 3636.3  ounces 


The  average  amount  of  wet  sludge  con- 
•sumed,  according  to  Charles  B.  Murphy, 
superintendent  of  sewers,  is  100,000  lb.  per 
month.  The  burning  of  this  has  required 
1815  bbl.  of  fuel  oil  costing  90  cents  per 
barrel.  The  total  cost  of  operation,  includ- 
ing fuel  oil  and  electric  power  and  two  op- 
erators at  $90  per  month,  has  been  found 
to  be  $250.  This  figure  represents  operation 
when  handling  an  average  daily  sewage 
flow  of  2,000,000  gal. 

Olmsted  &  Gillelen,  of  Los  Angeles,  Cal., 
were  retained  by  the  city  of  Long  Beach, 
first  in  a  consulting  capacity  and  later  to 
supervise  the  construction  of  the  sewerage 
system  and  treatment  works.  Bent  Broth- 
ers, of  Los  Angeles,  held  the  contract  for 


the  manufacture  and  placing  of  the  pipe 
and  the  construction  of  the  building  for 
housing  the  screens  and  incinerator.  The 
screens  and  incinerator  were  furnished  by 
the  Sanitation  Corporation  of  New  York. 


■5i/mp  Hoofed  with  Concrete 
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SEWAGE   MAY   BE  BY-PASSED  AROUND   REVOLVING  SCREEN    TO    SUMP 


Instructs  Road  Patrolmen  Regard- 
ing Their  Duties 

To  impress  upon  road  patrolmen  the  du- 
ties which  they  are  expected  to  perform, 
D.  H.  Winslow,  U.  S.  superintendent  of  road 
construction  at  Durham,  N.  C,  has  prepared 
the  following  general  instructions : 

Inspect  your  road,  its  entire  section,  dur- 
ing a  rainy  day  and  locate  all  pond  holes. 

Use  the  road  drag  immediately  after  a 
rain. 

Fill  all  depressions  with  good  material. 

On  no  account  use  worn-out  material,  sod 
or  sand  from  ditches. 

Remove  all  glass,  tin  cans,  nails,  old  iron, 
etc.,  from  the  roadbed. 

Renew  all  defective  plank  at  culverts  when 
necessary. 

Should  your  road  surface  be  very  rough, 
a  spike  toothed  harrow  used  while  the  road 
is  wet  will  improve  an  earth,  sand-clay,  top- 
soil  or  gravel  surface. 

Cut  the  weeds  both  sides  of  the  road.  Use 
a  mowing  machine  for  this  purpose  if  prac- 
tical. 

Cut  all  brush  at  inside  of  the  curves  and 
at  railway  crossings  and  culverts. 

Remove  the  ridge  between  the  wheel  rut 
and  the  gutter  by  using  the  one-horse  culti- 
vator and  then  use  the  drag  to  push  the 
material  toward  the  ditch. 

See  that  all  culverts  are  clear,  with  out- 
lets and  inlets  in  good  order. 

Paint  all  guard  rails  at  culverts  and 
bridges,  etc. 

Renew  all  signboards,  mile-posts,  etc., 
when  necessary  and  give  the  traveling  pub- 
lic all  the  advice  in  regard  to  the  routes 
within  your  power. 

See  that  all  labor  and  teams  in  your  em- 
ploy render  full  and  satisfactory  service. 

Receive  all  information  and  criticism 
from  the  general  public  in  a  courteous  man- 
ner. 
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Rail   Weights    Reduced   to 
Lengths,  and  Vice  Versa 

Tables  Compiled  for  Converting  Linear  F'eet  of 

Eighteen  Sections  into  Tonnages,  and 

Tonnages  into  Track  Miles 

By  J.\MES  G.  WISHART 

Office  Engineer.  Chicago,  Rock  Island  &  Pacific 

Railway,  Chicago,  111. 

THE  ACCOMPANYING  tables  for  figur- 
ing tonnages  and  lengths  of  rail  will  be 
found  very  convenient  not  only  in  the  engi- 
neering departments  of  the  railroads  but 


and  is  also  a  time  saver  for  the  valuation 
department  in  arriving  at  the  tonnage  in 
existing  tracks.  Table  2  is  useful  where  the 
tonnage  of  rail  available  is  fixed  and  the 
length  of  track  it  will  lay  is  to  be  found. 
This  occurs  frequently  when  programs  are 
being  compiled  for  laying  rail. 

Table  1  gives  the  weight  in  gross  tons  per 
linear  foot  for  any  section  of  rail  from  35 
to  120  lb.  per  yard,  inclusive.  From  this 
table  the  total  tonnage  of  any  given  length 
of  rail  can  be  quickly  and  accurately  ascer- 
tained by  the  addition  of  two  or  more  quan- 
tities.   The  following  example  will  illustrate 


amount  47.6190;  from  opposite  200  the 
amount  2.3810;  from  opposite  30  the  amount 
0.3571  and  from  opposite  7  the  amount 
0.0833.  The  sum  of  these  four  quantities 
equals  50.4404  tons,  the  weight  of  the  given 
amount  of  rail. 

Table  2  gives  the  amount  of  single  track 
that  can  be  laid  with  any  amount  of  rail, 
given  in  gross  tons,  for  any  section  of  rail 
from  35  to  120  lb.  per  yard  inclusive. 
Example:  Given  2652  tons  of  90-lb.  rail,  to 
find  the  miles  of  single  track  which  it  will 
lay.  From  the  column  headed  90  lb.  take 
from  opposite  2000  in  the  first  column  the 


Leocth 
oftUil 

TiBLl I- 

-Weights  of  Rail  of 

Various  Ssctions  in  Gross  Tons 

PER  .\ny  Length  in  ] 

Feet  (Single  Rail) 

Lenffth 
of  Rail 

UOJb. 

n04b. 

10Mb. 

1004b. 

9&-lb. 

90-lb. 

85-lb. 

80-lb.        75-lb 

70-lb. 

67-lb. 

65-lb. 

60-lb. 

56-lb. 

50-lb. 

45-lb. 

40-lb. 

3o-lb. 

1 

0.0179 

0  0164 

0  0156 

0.0149 

0  0141 

0.0134 

0  0126 

0.0119 

0  0112 

0.0104 

0.0100 

0  0097 

0.0089 

0.0083 

0  0074 

0.0067 

0  0060 

0.0052 

1 

2 

00357 

00327 

00313 

0.0298 

0.0283 

0  0268 

0  0253 

0.0238 

0  0223 

0  020S 

0  0199 

0  0193 

0  0179 

0,0167 

0,0149 

0.0134 

0.0119 

0  0104 

2 

3 

00536 

0.0491 

0.0469 

0.0446 

0  0424 

0.0402 

0.0379 

0  0357 

0,0335 

0.0313 

0,0299 

0,0290 

0,0268 

0.0250 

00  223 

0.0201 

0.0179 

0  0136 

3 

4 

0  0714 

O0A55 

00625 

00595 

0  0563 

0.0536 

0  0906 

0  0476 

0  0446 

0  0417 

0.0399 

0,0387 

0  0357 

0.0333 

0  0298 

0.0268 

0.0238 

0.0208 

4 

5 

00893 

0.0818 

0.0781 

0.0744 

0  0707 

0  0670 

0  0632 

0.0595 

0,0558 

0.0521 

0.0499 

0,0484 

0.0446 

0.0417 

0,0372 

0.0339 

0.0298 

0.0260 

5 

« 

0.1071 

0  0982 

0  0938 

0  0893 

0.0848 

0  0804 

0  0799 

0.0714 

0.0670 

0,0625 

0.0998 

0.0580 

0  0536 

0.0500 

0  0446 

0.0402 

0.0357 

0  0313 

6 

0.1250 

0  1146 

0  1094 

0.1042 

0.0990 

0  0938 

0.0885 

0,0833 

0  0781 

0.0729 

0  0698 

0,0677 

0.0623 

0.0583 

0  0521 

0.0469 

0.0417 

0  0365 

7 

8 

0  1429 

0  1310 

0  1250 

0  1190 

0.1131 

0.1071 

0.1012 

0  0952 

0  0893 

0.0833 

0.0798 

0.0774 

0.0714 

0.0667 

0  0599 

0  0536 

0.0476 

0,0417 

8 

9 

0  1607 

0  1473 

0.1406 

0.1339 

0.1272 

0.1205 

0  1138 

0.1071 

0  1004 

0.0938 

0  0897 

0,0871 

0.0804 

0.0750 

0.0670 

0.0603 

0.0536 

0.0469 

9 

10 

0.1786 

0  1637 

0  1563 

0.1488 

0.1414 

0  1339 

0.1265 

0,1190 

0.1U6 

0.1042 

0  0997 

0.0967 

0.0893 

0.0833 

0  0744 

0  0670 

0.0595 

0.0521 

10 

20 

0  3571 

0  3274 

0  3125 

0.2976 

0  2827 

0.2679 

0  2330 

0  2381 

0,2232 

0  2083 

0  1994 

0,1933 

0.1786 

0.1667 

0.1488 

0.1339 

0.1190 

0.1042 

20 

30 

05357 

0.4911 

0.4688 

0.4464 

0.4241 

0.4018 

0.3795 

0.3971 

0.3348 

0,3129 

0  2991 

0  2902 

0.2679 

0.2500 

0  2232 

0.2009 

0,1786 

0.1563 

30 

40 

0  7143 

0.6548 

0.6250 

0.5952 

0.5695 

0.5357 

0  5060 

0.4762 

0,4464 

0.4167 

0.3088 

0.3869 

0.3571 

0.3333 

0.2976 

0.2679 

0.2381 

0.2083 

40 

SO 

08929 

0.8184 

0.7813 

0.7440 

0  7068 

0.6696 

0.6324 

0.9992 

0,5580 

0.5208 

0,4985 

0,4836 

0.4464 

0.4167 

0  3720 

0  3348 

0  2976 

0.2604 

50 

60 

1  0714 

0.9821 

0.9375 

0.8929 

0.8482 

0.8036 

0  7589 

0  7143 

0  6696 

0.6290 

0  9982 

0  5804 

0.5357 

0  5000 

0  4464 

0,4018 

0.3571 

0.3125 

60 

70 

1.2500 

1  1458 

1.0938 

1.0417 

0.9896 

0  9379 

0  8854 

0.8333 

0  7813 

0.7292 

0,6979 

0,6771 

0.6250 

0.5833 

0,9208 

0.4688 

0,4167 

0.3646 

70 

m 

1.4286 

1.3095 

1.2500 

1.1905 

1  1310 

1.0714 

1.0119 

0.9924 

0,8929 

0.8333 

0.7976 

0.7738 

0.7143 

0.6667 

0  9952 

0  5357 

0  4762 

0.4167 

80 

w 

1.6071 

1  4732 

1.4063 

1.3393 

1.2723 

1.2094 

1.1384 

1.0714 

1  0049 

0  9375 

0  8973 

0  8705 

0.8036 

0.7500 

0.6696 

0,6027 

0  5357 

0.4688 

90 

100 

1.7857 

1  6369 

1  5625 

1  4881 

1:4137 

1.3393 

1.2649 

1.1905 

1.1161 

1  0417 

0,9970 

0,9673 

0.8929 

0.8333 

0.7440 

0,6696 

0.5952 

0  5208 

100 

200 

3  5714 

2  2738 

3.1250 

2  9762 

2.8274 

2.6786 

2.5298 

2.3810 

2  2321 

2  0833 

1.9940 

1,9345 

1.7857 

1.6667 

1.4881 

1  3393 

1.1905 

1  0417 

200 

300 

5.3571 

4  9106 

4  6875 

4.4643 

4.2411 

4.0179 

3.7946 

3.5714 

3  3482 

3  1230 

2  9911 

2.9018 

2.6786 

2.5000 

2,2321 

2  0089 

1.7857 

1  5625 

300 

400 

7.1429 

6.5475 

6  2500 

5.9524 

9.6548 

9.3571 

5.0595 

4.7619 

4.4643 

4.1667 

3.9881 

3.8690 

3.5714 

3.3333 

2,9762 

2,6786 

2.3810 

2,0833 

400 

500 

8.9286 

8  1844 

7.8125 

7.4405 

7.0685 

6.6964 

6.3244 

5.9524 

9  5804 

5.2083 

4.9831 

4.8363 

4.4643 

4.1667 

3.7202 

3,3482 

2.9762 

2.6042 

500 

too 

10  7143 

9  8213 

9  3750 

8.9286 

8.4821 

8.0397 

7,5893 

7.1429 

6  6964 

6  2500 

5.9821 

5.8036 

5.3571 

5.0000 

4.4643 

4  0179 

3.5714 

3.1250 

600 

700 

12.5000 

11  4581 

10  9379 

10.4167 

9.8958 

9.3790 

8.8542 

8.3333 

7,8125 

7.2917 

6.9792 

6.7708 

6  2500 

5.8333 

5.2083 

4  6875 

4.1667 

3.6458 

700 

»0 

14.2857 

13.0950 

12.5000 

11.9048 

U.3095 

10.7143 

10  1190 

9.5238 

8,9286 

8  3333 

7.9762 

7.7381 

7.1429 

6.6667 

5  9524 

5.3571 

4.7619 

4.1667 

800 

900 

16  0714 

14  7319 

14  0625 

13.3929 

12.7232 

12  0936 

11  3839 

10.7143 

10  0446 

9  3790 

8,9732 

8.7054 

8.0357 

7.5000 

6,6964 

6.0268 

5.3571 

4.6875 

900 

1000 

17.8571 

16  3688 

15  6250 

14.8810 

14.1369 

13.3929 

12.6488 

11  9048 

11.1607 

10.4167 

9.9702 

9,6726 

8.9286 

8.3333 

7.4403 

6.6964 

5.9524 

5.2083 

1000 

2000 

35  7143 

32  7379 

31  2500 

29.7619 

28.2738 

26.7857 

26.2976 

23.8095 

22.3214 

20.8333 

19  9405 

19,3452 

17.8571 

16,6667 

14.8810 

13.3929 

11.9048 

10.4167 

2000 

3000 

53.5714 

49.1063 

46.8750 

•  44  6429 

42.4107 

40.1786 

37.9464 

35.7143 

33,4821 

31.2500 

29.9107 

29.0179 

26.7857 

25  0000 

22,3214 

20  0893 

17.8571 

15.6250 

3000 

4000 

71  4286 

65.4750 

62.5000 

59.6238 

56.5476 

53.5714 

.10  5952 

47  6190 

44,6429 

41  6667 

39.8810 

38.6905 

35,7143 

33.3333 

29.76:9 

26,7837 

23.8095 

20.8333 

4000 

9000 

89.2857 

81  8438 

78.1250 

74.4048 

70.6849 

66  9643 

63.2440 

59.5238 

55  8036 

52,0833 

49.8512 

48  3631 

44.6429 

41.6667 

37.2024 

33,4821 

29.7619 

26.0417 

5000 

6000 

107  1428 

98.2125 

93:7500 

89.2857 

84.8214 

80.3571 

76,8929 

71.4286 

66  9643 

62.5000 

59.8214 

38,0357 

93.5714 

50  0000 

44.6429 

40  1786 

35.7143 

31.2500 

6000 

7000 

125  0001 

114.5813 

109.3750 

104  1667 

98  9983 

93.7500 

88,3417 

83  3333 

78  1250 

72.9167 

69.7917 

67.7083 

62.5000 

38.3333 

32.0833 

46.8750 

41.6667 

36.4583 

7000 

8000 

142  8571 

130  9500 

125.0000 

119.0476 

113.0992 

107.1429 

101.1905 

95.2381 

89.2857 

83.3333 

79.7619 

77,3810 

71.4286 

66.6667 

39.5238 

53.5714 

47.6190 

41.6667 

8000 

9000 

160.7143 

147  3188 

140  6290 

133  9286 

127.2321 

120.5357 

113.8393 

107.1429 

100.4454 

93.7500 

89.7321 

87.0536 

80,3571 

75.0000 

66.9643 

60. 2679 

53.5714 

46.8750 

9000 

10000 

178  5714 

163  6875 

196  2900 

148.8095 

141  3690 

133  9286 

126,4881 

119  0476 

111.6071 

104.1667 

99.7024 

96,7262 

89.2857 

83.3333 

74,4048 

66  9643 

59.5238 

52.0833 

10000 

Imik 

94  2897 

86  4271 

82  5000 

78  5714 

74  6429 

70,7143 

66,7857 

62.8971 

98.9286 

55.0000 

52,6429 

51,0714 

47.1429 

44.0000 

39  2857 

33  3571 

31.4286 

27.5000 

1  mile 

2niilei 

188.5714 

172  8542 

165  0000 

157  1429 

149  2858 

141.4286 

133.5714 

125  7143 

117.8571 

110  0000 

105,2857 

102,1429 

94.2857 

88.0000 

78,5714 

70  7143 

62.8571 

55  0000 

2  miles 

also  in  the  valuation  and  auditing  depart- 
ments. Table  1  is  especially  valuable  in  the 
division  engineer's  office  or  other  offices 
where  estimates  for  spur  tracks  are  made, 


the  method  of  using  the  table:  Given  4237 
lin.  ft.  of  80-lb.  rail,  to  find  the  total  ton- 
nage. From  the  column  headed  80  lb.  take 
from  opposite  4000  in  the  first  column  the 


amount  14.1414;  from  opposite  600,  4.2424; 
from  opposite  50,  0.3535,  and  from  opposite 
2,  0.0141.  The  sum  of  these  four  quantities 
equals  18.7514  miles,  the  amount  of  single 


Tom 
of  Rail 

Ti»u  2- 

— Lenotbs  of  Rail  of  Various  Sections  in  Track  Miles  per  Any  Weight  in  Gross  Tons 

Tons 
o(  Rail 

120-lb. 

110-lb. 

105-lb. 

100-Ib. 

95-lb. 

90-lb. 

85-lb. 

80-lb. 

75-lb.          70-lb. 

67-lb. 

65-lb. 

60-lb. 

56-lb. 

50-lb. 

45-lb. 

40-lb. 

■  3.5-lb. 

1 

0.0053 

0.0057 

0.0061 

0.0064 

0  0067 

0  0071 

0  0075 

0  0080 

0.0085 

0.0091 

0,0095 

0.0098 

0,0106 

0.0114 

0  0127 

0  0141 

0  0159 

0.0182 

2 

0.0106 

0.0116 

0.0121 

0.0127 

0.0134 

0  0141 

0  0150 

0.0199 

0  0170 

0.0182 

0,0190 

0.0196 

0,0212 

0.0227 

0.0254 

0.0283 

0,0318 

0.0364 

2 

3 

0.0159 

0.0174 

0.0182 

00191 

0.0201 

0,0212 

0  0225 

0  0239 

0  0294 

0.0273 

0.0285 

0.0294 

0.0318 

0.0341 

0.0382 

0  0424 

0.0477 

0  0549 

3 

4 

00212 

a0231 

0.0242 

0  0254 

0  0268 

0  0283 

0  0299 

0  0318 

0  0339 

0.0.364 

0,0.380 

0,0392 

0.0424 

0.0454 

0.0509 

0,0566 

0.0636 

0.0727 

4 

5 

0.0265 

0  0289 

0.0303 

0.0318 

0  0335 

0  0353 

0  0374 

0  0398 

0  0424 

0  0434 

0.0473 

0,0490 

0.0530 

0.0968 

0,0636 

0,0707 

0  0795 

0.0909 

5 

« 

00318 

00347 

0.0364 

0.0382 

0.0402 

0  0424 

0  0449 

0.0477 

0.0509 

0  0545 

0,0570 

0.0587 

0.0636 

0.0682 

0.0764 

0.0848 

0.0955 

0.1091 

6 

7 

0  0371 

00405 

0.0424 

0  0445 

0.0469 

0  0494 

0  0524 

0,0557 

0,0594 

0.0636 

0,0065 

0,0685 

0.0742 

0.0799 

0.0891 

0.0990 

0  1114 

0.1273 

8 

0  0424 

00463 

0.0485 

0.0509 

0.0536 

0.0566 

0  0599 

0  0636 

0  0679 

0,0727 

0.0760 

0,0783 

0.0848 

0.0909 

0.1018 

0.1131 

0  1273 

0  1454 

8 

« 

0  0477 

0  0521 

0.0545 

0.0573 

0.0603 

0  0636 

0  0674 

0  0716 

0  0764 

0.0818 

0.0855 

0,0881 

0,0954 

0.1023 

0.1145 

0.1273 

0.1432 

0  1636 

9 

W 

0  0530 

O.0S79 

0  0606 

0.0636 

0.0670 

0.0707 

0,0749 

0  0795 

0  0848 

0  0909 

0.0950 

0.0979 

0.1061 

0.1136 

0.1273 

0.1414 

0.1591 

0  1818 

10 

20 

0.1061 

0.1157 

0.1212 

0.1273 

0.1340 

0.1414 

0  1497 

0.1991 

0,1697 

0  1818 

0,1900 

0,1958 

0.2121 

0.2273 

0.2545 

0,2828 

0.3182 

0.3636 

20 

30 

0  1S91 

0.1738 

0  1818 

0.1909 

0  2010 

0  2121 

0  2246 

0.2386 

0  2945 

0.2727 

0.2849 

0,2937 

0.3182 

0.3409 

0.3818 

0.4242 

0.4772 

0.9454 

30 

40 

0  2121 

0  2314 

0.2424 

0.2945 

0.2679 

•  0.2828 

0.2995 

0,3182 

0,3394 

0  3836 

0.3799 

0,3916 

0.4242 

0.4545 

0.9091 

0,5657 

0.6364 

0.7273 

40 

SO 

0  2«S2 

0  2893 

0.3030 

0  3182 

0  3349 

0  3535 

0  3743 

0,3977 

0.4242 

0  4945 

0.4749 

0.4895 

0.5303 

0.5682 

0,6364 

0.7071 

0.7995 

0.9091 

50 

00 

0.3182 

0.3471 

0  3636 

0.3818 

0.4019 

0.4242 

0.4492 

0.4773 

0.5091 

0,5454 

0,5699 

0,5874 

0.6364 

0.6818 

0.76.36 

0.8485 

0.9545 

1,0909 

60 

70 

0.3712 

0.4090 

0.4242 

0.4454 

0.4689 

0.4949 

0.5241 

0.6968 

0.5939 

0.6364 

0.6649 

0,6853 

0.7424 

0.7934 

0  8909 

0.9899 

1  1136 

1.2727 

70 

80 

0.4242 

0.4628 

0.4848 

0.5091 

0.5399 

0  5657 

0  5989 

0.6364 

0.6788 

0,7273 

0.7598 

0.7832 

0.8485 

0.9091 

1.0182 

1  1313 

1.2727 

1  4545 

80 

90 

0.4773 

0.5207 

0  5465 

0.5727 

0.6029 

0  6364 

0.6738 

0.7199 

0.7636 

0.8182 

0.8548 

0,8811 

0.9545 

1.0227 

1.1454 

1,2727 

1  4318 

1.6364 

90 

100 

0  5303 

0.5785 

0  6061 

0.6364 

0.6699 

0  7071 

0.7486 

0.7994 

0.8484 

0  9091 

0,9498 

0,9790 

1.0606 

1.3644 

1.2727 

1.4141 

1.5909 

1,8182 

100 

200 

1  0606 

1.1570 

1.2121 

1.2727 

1.3397 

1.4141 

1.4973 

1.9909 

1.6970 

1.8182 

1 , 8996 

1.9580 

2.1212 

2.2727 

2.5454 

2.8283 

3.1818 

3  6364 

200 

300 

1.S909 

1.7355 

1  8182 

1.9091 

2  0096 

2.1212 

2.2460 

2.3864 

2.5464 

2,7273 

2.8494 

2.9371 

3.1818 

3.4091 

3.8182 

4,2424 

4.7727 

5  4545 

300 

400 

2.1212 

2.3140 

2  4242 

2.5454 

2.6794 

2.8283 

2.9946 

3.1818 

3.3939 

3.6364 

3.7992 

3.9161 

4  2424 

4.5454 

5  0909 

5,6566 

6  3636 

7,2727 

400 

900 

2.  MIS 

2.8926 

3  0303 

3.1818 

3  3493 

3  5353 

3  7433 

3,9773 

4.2424 

4  6454 

4.7490 

4.8951 

9.3030 

5.6818 

6  3636 

7.0707 

7.9546 

9  0909 

500 

<00 

3.1818 

3.4711 

3.63M 

3.8182 

4.0191 

4  2424 

4  4920 

4.7727 

9.0909 

5  4543 

5.6988 

5,8741 

6.3636 

6.8182 

7,6364 

8.4849 

9.5455 

10  9091 

600 

700 

3.7121 

40496 

4.2424 

4.4549 

4.6890 

4,9494 

5  2406 

5.5682 

9  9394 

6.3636 

6.6486 

6.8531 

7.4242 

7.9545 

8.9091 

9.8990 

11,1364 

12.7273 

700 

800 

4.2424 

4.6281 

4.8485 

5.0909 

5.3SS9 

5.6966 

5.9893 

6.3636 

6.7879 

7  2727 

7.6984 

7.8322 

8.4848 

9.0909 

10.1818 

11.3132 

12.7273 

14  5454 

800 

too 

4.7727 

5.2066 

S4545 

5.7273 

6.0287 

6.3636 

6.7380 

7.1591 

7  6364 

8  1818 

8.9482 

8.8112 

9.5454 

10.2273 

11  4543 

12.7273 

14  3182 

16  3636 

900 

1000 

5  3030 

5.78S1 

6.0606 

6.3636 

6.6986 

7  0707 

7.4866 

7  9549 

8.4848 

9  0909 

9  4980 

9.7902 

10.6061 

11.3638 

12,7273 

14.1414 

15.9091 

18,1818 

1000 

2000 

10  6061 

11  8702 

12.1212 

12.7273 

13.3971 

14.1414 

14  9733 

15  9091 

16  9697 

18.1818 

18.9999 

19  98ru 

21.2121 

22.7273 

25,4545 

28.2829 

31.8182 

36.3636 

2000 

3000 

IS  9091 

17.3S54 

18.1818 

190909 

20.0997 

21  2121 

22.4599 

23,»636 

25  4M5 

27.2727 

28.4939 

29.3706 

31.8182 

34.0909 

38.1818 

42.4243 

47.7273 

54  5454 

300O 

4000 

21.2121 

23.1406 

24.2424 

29.4545 

26.7943 

28  2828 

29.9465 

31  8182 

33  9394 

.36  3636 

37.9919 

39.1608 

42  4242 

45.4545 

50.9091 

56  5657 

63  6364 

72.7273 

4000 

sooo 

26.9152 

28.9256 

30.3030 

31.8182 

33.4928 

36,3539 

37.4332 

39,7727 

42  4242 

49  4945 

47.4898 

48.9510 

33.0303 

56.8182 

63.6364 

70.7071 

79.5455 

90,9091 

.5000 

<000 

31.8182 

34.7107 

36.3636 

38.1818 

40.1914 

42.4242 

44.9198 

47.7273 

50.9091 

.54  .94,54 

56.9878 

98.7413 

63.6364 

68.1818 

76.3636 

84.8486 

95.4546 

109  0909 

6000 

7000 

37.1212 

40.4958 

42.4242 

44.5454 

46  8899 

49.4949 

52.4064 

65  6818 

59  3939 

63  6364 

66.4858 

68.9314 

74.2424 

79.5454 

89.0909 

98.9900 

111,3637 

127,2727 

7000 

MOO 

42.4242 

46  2810 

48.4848 

50.9091 

93.S885 

96.5657 

59.8930 

63.6364 

67,8788 

72  7273 

75,9837 

78.3217 

84.8485 

90.9091 

101  8182 

113.1318 

127,2728 

145.4345 

8000 

9000 

47.7273 

52.0661 

54.5453 

57.2727 

60.2871 

63.6364 

67.3797 

71.5909 

76.3636 

81  8182 

85.4817 

88.1119 

95.4.549 

102.2727 

114.5454 

127.2728 

143.1819 

163.6364 

9000 

10.000 

S3  0303 

57.8512 

60.6061 

63.6364 

66.9854 

70.7071 

74.8663 

79.5454 

84.8484 

90.9091 

94.9796 

97.9021 

106.0606 

113.6364 

127.2727 

141  4143 

139.0910 

181.8182 

10,000 

50,000 

2«9  1515 

289.2562 

303.0303 

318.1818 

334.9282 

353.5394    3 

74.3316 

397,7273 

424.2424 

4.54  54.54 

474.8982 

489  5105 

930.3030 

568.1818 

636.36.36 

707.0713 

795.4.551 

909.0909 

50,000 

100,000 

&30.3O30 

S78.9124 

606.0606 

636.3636 

669.8564 

707.0707    7 

48.6631 

795.4545 

848.4848 

909. 0909 

949  7965 

979.0210 

1060,6061 

1136.3636 

1272,7273 

1414.1425 

1390.9102  : 

1818.1818 

100,000 
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track  that  can  be  laid  with  the  tonnage  of 
rail  given. 

The  use  of  these  tables  will  save  many 
minutes  for  the  estimator,  and  will  give  the 
most  accurate  results.  The  fact  that  the 
quantities  are  figured  to  the  fourth  decimal 
place  practically  eliminates  any  cumulative 
error  which  ordinarily  might  creep  in 
through  the  addition  of  several  quantities. 


Moose  Jaw   Dam   Failure 

Followed  Sudden  River 

Rise 

Washing  Away  of  Downstream  Rip-Rap  Caused 

Canadian  Pacific  Structure  to  Slide 

15  Feet  on  Its  Base 

THE  accompanying  pictures  show  the 
damage  to  the  Canadian  Pacific  Railway 
Company's  dam  at  Moose  Jaw,  Canada, 
which  slid  on  its  base  15  ft.  downstream 
when  overtopped  by  a  6-ft.  head  of  water 
on  April  24,  as  reported  in  the  news  sec- 
tion of  the  Engineering  Record,  May  6, 
page  624. 

The  dam  extended  across  the  Moose  Jaw 
River  inside  the  city  limits.  It  was  a  grav- 
ity type  concrete  structure  300  ft.  long, 
resting  upon  a  clay  foundation,  divided  by 


MOOSE    JAW    DAM    WAS    GRAVITY    TYPE  CONCRETE   STRUCTURE  .')00   FEET   LONG 


with  aprons,  but  was  protected  on  the  down- 
stream face  by  stone  rip-rap. 

Moose  Jaw  River  flows  only  from  early 
in  March  until  about  October,  being  frozen 
up  during  the  winter  months.     The  drain- 


EIGHT   SECTIONS  OP   THE   DAM   WERE  USED  AS  FLOOD  SLUICEWAYS 


buttresses  into  eighteen  sections.  Eight  of 
these  sections  were  used  as  flood  sluiceways, 
being  provided  with  stop  logs  to  hold  water 
up  to  the  flow  line  after  the  floods  were 
over.     The  dam  had  no  concrete  spillways 


age  area  is  about  1800  sq.  miles,  and  is 
almost  entirely  devoid  of  tree  growth.  This 
lack  of  timber  growth,  and  the  clayey  sur- 
face-cover of  the  basin,  tend  to  the  rapid 
collection  and  delivery  of  storm  water  to 


the  main  channel.  The  flow  of  the  river 
is,  therefore,  subject  to  sudden  rises  dur- 
ing the  melting  of  the  snow  in  the  spring, 
or  periods  of  abundant  rainfall. 

The  reservoir  is  about  4'/-!  miles  long, 
700  ft.  in  width,  and  about  18  ft.  in  the 
deepest  portion.  After  the  failure  the 
water  level  dropped  nearly  5  ft. 

The  spring  freshet  started  April  11  and 
the  water  rose  until  over  6  ft.  head  of  water 
was  flowing  over  the  dam.  The  stop  logs 
had  all  been  removed  before  the  freshet 
started. 

The  failure  was  due,  it  is  believed,  to  the 
rip-rap  protection  being  washed  away, 
which  allowed  the  dam  to  slide  forward  on 
its  foundations  15  ft. 


AFTER   THE  FAILURE  THE   WATER   LEVEL  IN   THE    RESERVOIR   DROPPED    5    FEET 


Plans  Outlined  for  Abating 
Boundary  Water  Pollution 

Earle  B.  Phelps  Reports  to  International  Joint 

Commission    on    Minimum    Standard    and 

Type  of  Sewage  Plants  Recommended 

for  Detroit  and   Buffalo  Districts 

TO  remedy  present  conditions  of  pollu- 
tion of  the  boundary  waters  between 
the  United  States  and  Canada  Prof.  Earle 
B.  Phelps,  consulting  sanitary  engineer,  in 
a  159-page  report  just  issued,  has  recom- 
mended to  the  International  Joint  Commis- 
sion a  general  type  of  sewage  treatment, 
with  suitable  local  modifications,  compris- 
ing coarse  screening  for  the  removal  of 
large  floating  material,  sedimentation  in 
Imhoff  tanks  and  chemical  disinfection  with 
chloride  of  lime.  The  necessary  auxiliary 
plant,  sludge-drying  beds,  chemical  mixing 
tanks,  etc.,  are  also  provided.  The  report 
also  prescribes  a  minimum  requirement  for 
the  treatment  of  sewage  and  fixes  4  sec.-ft. 
per  capita  of  contributing  population  as  the 
minimum  for  effective  dilution  of  untreated 
sewage  with  water  into  which  it  is  dis- 
charged. This  dilution  standard  assumes 
that  the  pollution  of  boundary  waters  can- 
not be  permitted  to  exceed  that  which  will 
give  500  B.  coli  per  100  cu.  cm.  as  a  mean 
cross  sectional  value.  In  brief,  the  engi- 
neering studies  which  have  been  carried 
out  under  Professor  Phelp's  direction,  with 
the  assistance  of  Henry  C.  McRae  and 
Frank  C.  Tolles  as  division  engineers,  have 
developed  feasible  plans  of  collection  and 
disposal  at  all  important  points  on  the  three 
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most  seriously  polluted  connecting  rivers — 
the  St.  Clair,  Detroit  and  Niagara — and 
have  determined  the  upper  limits  of  cost  of 
these  improvements.  This  report,  dealing 
entirely  with  remedies  for  sewage  pollu- 
tion, is  the  second  one  issued  by  the  Inter- 
national Joint  Commission.  The  first  one, 
issued  two  years  ago,  dealt  with  the  extent 
and  causes  of  pollution  injurious  to  public 
health. 

Administrative  Control 

The  administrative  control  of  boundary 
water  pollution,  the  report  states,  is  ob- 
viously a  federal,  rather  than  a  state  or 
provincial,  matter.  It  is  recommended  that 
the  federal  health  authorities  of  the  United 
States  and  Canadian  governments  would 
naturally  and  logically  constitute,  or  nomi- 
nate, a  joint  administrative  body  for  the 
direct  inforcement  of  a  continuing  policy 
of  stream  protection.  In  the  matter  of  cost 
of  the  improvements  proposed  it  is  assumed 
that  the  burden  of  responsibility  is  indi- 
vidual and  to  be  borne  equally  by  all  con- 
cerned. This  will  place  a  heavier  burden 
upon  American  cities  than  upon  Canadian. 

The  report  is  specific  in  stating  that  the 
oxidizing  capacity  of  streams  shall  be 
taken  advantage  of  and  that  careful  atten- 
tion must  be  given  to  the  matter  of  outfall 
works  design. 

The  report  discusses  the  alternatives  of 
fine  screening  and  sedimentation  as  the  pre- 
ferred method  of  treatment  and  decides  in 
favor  of  the  latter,  although  it  is  pointed 
out  that  this  decision  is  not  necessarily 
final.  No  studies  were  made  of  the  possi- 
bility of  treating  sewage  by  aeration. 

Policy  Adopted 

In  outlining  principles  to  control  the  pol- 
lution of  the  boundary  waters  the  report 
states: 

"The  limit  of  permissible  bacterial  pollu- 
tion shall  be  deemed  to  have  been  exceeded 
when  the  effective  dilution,  as  hereinafter 
defined,  shall  be  less  than  4  cu.  ft.  per  sec- 
ond per  capita  of  contributing  population, 
based  upon  mean  river  stages  during  the 
season  May  to  September  inclusive. 

"The  effective  dilution  shall  be  taken  as 
the  quotient  of  the  actual  physical  dilution 
divided  by  the  residual  fraction  of  the  total 
bacteria  remaining  after  treatment,  pro- 
vided that  in  the  case  of  the  St.  Lawrence 
and  other  rivers,  where  the  time  element  is 
such  as  to  permit  some  degree  of  self-purifi- 
cation between  points  of  successive  pollu- 
tion, this  factor  shall  be  considered  as  an 
element  of  treatment  entering  the  deter- 
mination of  effective  dilution  at  the  lower 
point. 

"In  all  cases  where  the  actual  stream  flow 
below  any  point  of  pollution  is  less  than  4 
cu.  ft.  per  second  per  capita  of  contributing 
population,  or  where  the  net  effect  of  suc- 
cessive pollution  with  proper  allowance  for 
self-purification  in  the  intermediate 
stretches  exceeds  the  equivalent  of  one  con- 
tributing person  per  4  cu.  ft.  per  second 
of  stream  flow,  sewage  treatment  shall  be 
employed  to  reduce  the  net  bacterial  pollu- 
tion to  a  basis  of  an  effective  dilution  of 
4  sec.-ft.  per  capita,  as  defined. 

"Sewage  treatment,  while  based  primar- 
ily upon  bacterial  pollution,  shall  also  in- 
clude the  removal  of  suspended  solids  capa- 
ble of  settling  to  approximately  the  same 
degree  as  is  called  for  in  the  case  of  bac- 
teria; provided  that  this  requirement  shall 
not  be  extended  to  an  unreasonable  degree 
in  the  light  of  good  engineering  practice; 


and  provided,  further,  that  in  the  case  of 
combined  sewer  systems,  ordinary  mineral 
detritus  shall  be  excluded  in  computing  the 
degree  of  removal. 

"In  all  cases  where  sewage  treatment  to 
a  specified  degree  is  demanded  the  entire 
contributory  population  shall  be  dealt  with 
upon  the  same  basis  of  relative  improve- 
ment required,  so  that  the  net  residual  pol- 
lution from  each  community  shall  be  pro- 
portional to  its  population." 


Tests  Show  Strength  of  Cor- 
rugated Culvert  Pipe 

Formula  for  Working  Pressure  Developed  from 

Results  of  Crushing  Pipe  by  External 

Hydrostatic  I'ressure 

By  GEORGE  L.  FOWLER 
Consulting  Mechanical  Engineer,  New  York 

(Copyrighted  1916  by  George  L.  Fowler.) 

AN  investigation  has  recently  been  com- 
pleted looking  to  the  determination  of 
the  collapsing  strength  of  corrugated  cul- 
verts as  made  of  Armco  (American  ingot) 
iron.  For  the  hydrostatic  tests  the  pipe 
tested  was  placed  in  a  closed  cylinder  and 


was  found  to  be  the  case.  Each  piece  of 
pipe  tested  was  fitted  at  each  end  with  an 
internally  projecting  flange  made  of  angles 
and  riveted  to  the  inside  of  the  pipe.  These 
flanges  were  faced  off  parallel  to  each  other 
and  at  a  distance  of  8  ft.  apart.  They  were 
further  drilled  for  y2-in.  bolts  to  match  the 
head  of  the  casing  in  which  they  were 
tested.  A  caliper  was  provided  by  which 
any  diameter  could  be  measured  to  within 
0.02  in.  It  was  characteristic  of  all  of  these 
pipe  that  they  collapsed  suddenly  upon  the 
attainment  of  the  maximum  pressure. 

As  it  is  understood  that  it  is  safe  to  con- 
clude that  the  end  support  does  not  influence 
the  strength  of  the  pipe  for  more  than  1% 
diameters  on  an  average,  it  was  considered 
safe  to  adopt  a  length  of  12  ft.  of  pipe  of 
24-in.  and  48-in.  diameters  that  were  to  be 
tested,  and  this  was  done.  Tests  were  also 
made,  for  the  sake  of  comparison,  of  a  set 
of  smooth  pipe  12  in.  in  diameter. 

Effect  of  Corrugations 

On  tabulating  the  collapsing  pressures  of 
all  of  the  pipe  tested  it  was  found  that  a 
V2-in.  depth  of  corrugation  increased  the 
strength  about  31/2  times  with  10  gage 
metal,   5%    times  with   12   gage,   7   times 


APPARATUS   FOR   APPLYING   EXTERNAL   HYDROSTATIC    PRESSURE    TO    CULVERT    PIPE    AND     MEASURING 

DEFORMATIONS 


subjected  to  an  external  hydrostatic  pres- 
sure until  it  collapsed. 

The  pipe  investigated  was  of  three  in- 
ternal diameters,  12,  24  and  48  in.,  and 
had  two  depths  of  corrugation,  V2  and  % 
in.,  with  a  uniform  pitch  of  2  2/3  in.  The 
pipe  were  double  riveted  on  the  longitudinal 
and  single  on  the  circumferential  seams, 
with  a  longitudinal  pitch  of  2  2/3  in.  and  a 
circumferential  of  about  8  in.  The  sheets 
and  rivets  of  all  pipe  were  galvanized.  For 
each  diameter  of  pipe  the  strength  with 
two  depths  of  corrugation  was  tested,  and 
for  each  depth  of  corrugation  the  work  was 
done  with  four  thicknesses  of  metal, 
namely  16  gage  (0.0625  in.),  14  gage 
(0.078  in),  12  gage  (0.109  in.)  and  10  gage 
(0.141  in.). 

Testing  Apparatus 

The  first  tests  were  made  with  pipe  12 
in.  in  diameter  and  8  ft.  long.  It  was  as- 
sumed that  a  total  length  of  eight  diam- 
eters would  be  sufficient  to  avoid  all  influ- 
ence of  end  bracing  and  support,  and  this 


with  14  gage,  and  6  times  with  16  gage. 
The  ratio  must  be  increased  by  50  per  cent 
if  a  comparison  is  to  be  made  with  pipe 
having  a  %-in.  depth  of  corrugation. 

As  the  object  of  the  tests  was  to  develop 
a  formula  by  which  the  probable  strength 
of  other  diameters  of  pipe,  made  of  various 
thicknesses  of  metal,  could  be  calculated, 
that  phase  of  the  subject  will  now  be  con- 
sidered. Such  a  formula,  however,  can  be 
considered  only  on  the  basis  of  a  proba- 
bility, and  not  as  having  been  demonstrated 
as  proved.  There  were  three  diameters 
tested  for  each  depth  of  corrugation  and 
thickness  of  metal  to  supply  three  points 
on  the  curve  developed  from  a  formula,  but 
the  objection  arises  that  the  three  points 
may  not  represent  true  averages.  The 
pipe  was  made  up  in  the  ordinary  course 
of  manufacture  and  was  subject  to  all  of 
the  variations  due  to  that  method  of  treat- 
ment. 

With  this  statement  of  the  limitations 
imposed  it  will  be  well  to  review  the  re- 
sults of  tabulating  collapsing  pressures  of 
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the   several   pipe    tested,    as   given    in   the 
table. 


Hydrobtatic  Collapsing  Pbbssure  op  CoRRuaATBD 


Culvert  Pipe 


Diam.  of 
pipe, 
inches 
12 
12 
12 
12 
12 
12 
12 
12 

24 
24 
24 
24 
24 
24 
24 
24 

48 
4S 
4S 
48 
48 
48 
48 
48 


Gagre 

of 
metal 

16 

14 

12 

10 

16 

14  ■ 

12 

19 

16 
14 
li: 
10 
16 
14 
12 
10 

Ifi 
14 
12 
10 
16 
14 
12 
10 


Depth  of        Collapsing 
corrugation,         press., 
inch  lb.  per  sq.  in. 


\ 


% 

I 
V" 


% 


225 
275 
420 
450 
360 
380 
490 
630 

52 

75 
130 
160 
100 

100(125) 
180 
320 

15 
20 
33 
58 
29 
39 
45 
70 


These  results  are  plotted  in  the  accom- 
panying diagram.  The  lines  connecting 
the  several  points  of  failure  show  that  the 
pressures  do  not  vary  inversely  as  the 
diameters,  as  might  have  been  expected  and 
as  they  are  formulated  in  the  rules  of 
Lloyds  and  the  United  States  for  the  work- 
ing pressures  allowed  on  corrugated  fur- 
naces. 

As  between  the  12-in.  and  24-in.  pipe,  this 
ratio  holds  for  the  heaviest  metal  (10  gage) 
on  the  smallest  pipe.  As  the  thickness  of 
metal  decreases  the  ratio  of  the  collapsing 
pressure  of  the  24-in.  pipe  to  that  of  the 
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12-in.  increases,  until  with  16  gage  and 
%-in.  depth  of  corrugation,  the  ratio  be- 
comes about  41/2  to  1.  While  the  ratio  be- 
tween the  48  and  24-in.  pipe  is  never  less 
than  1.75  and  runs  from  that  to  ^Vt. 

Formula  Developed 

Considering  the  three  variables — the 
diameter  of  the  pipe,  the  thickness  of  the 
metal  and  the  depth  of  the  corrugations — 
the  following  formula  was  developed: 


p_  5960XgXr 


(l-0.41og^-) 


In  which  P  =  collapsing  pressure  in  pounds 
per  square  inch ;  C  =  depth  of  corrugation 
in  inches ;  T  =  thickness  of  metal  in  inches ; 
D  =  inside  diameter  in  inches. 

In  the  accompanying  diagrams  of  collaps- 
ing strength  the  actual  collapsing  strength 
of  the  several  diameters  of  pipe  and  for 


COLLAPSING    STRENGTH    OF    10    TO    16    GAGE    COR- 
RUGATED  CULVERT   PIPE 


20    '        30  40  SO 

Diameter  of  Pipe  in  Inches 

COLLAPSING    STRENGTH    OF    16    GAGE   CORRUGATED 
CULVERT   PIPE 

the  two  thicknesses  of  No.  10  and  No.  16 
gage  are  plotted  and  lines  are  drawn. 

From  this  formula  it  is  possible  to  evolve 
a  simpler  approximate  formula  for  the  al- 
lowable working  pressures  to  which  culverts 
may  safely  be  subjected,  assuming  that 
through  the  narrow  range  of  sizes  from 
about  10  to  24  in.,  the  collapsing  pressure 
varies  inversely  as  the  diameter.  If,  then, 
we  work  within  this  narrow  range  of  sizes, 
and  for  a  working  pressure  that  bears  a 
ratio  of  1  to  2  of  the  collapsing  pressure, 
the  calculation  for  such  a  working  pressure 
may  be  expressed  by  the  formula : 

_  34,000  XCXr 

fu,  -  2) 

in  which  P,„  is  the  working  pressure;  the 
other  symbols  have  the  same  meaning  as 
before.  We  thus  have  a  formula  identical 
with  that  used  for  calculating  the  pressure 
of  corrugated  furnaces  and  equally  as  ac- 
curate. 

Should  it  be  desired  to  work  to  a  larger 
factor  of  safety,  it  is  merely  necessary  to 
make  a  corresponding  reduction  in  the  con- 
stant factor  of  the  formula. 

The  foregoing  tests,  as  also  some  tests 
under  sand  beds,  which  will  be  described  in 
another  article,  were  undertaken  with  a 
view  to  securing  information  preliminary 
to  the  planning  of  tests  under  sand  beds  in 
which  conditions  of  culvert  installations  in 
railway  practice  should  be  duplicated  just 
as  closely  as  possible. 

The  succeeding  article  will  describe  the 


methods  employed  and  the  results  obtained 
in  these  practical  tests.  These  results  are, 
of  course,  those  which  are  applicable  to  the 
actual  questions  arising  with  regard  to  rail- 
road and  highway  culvert  installations. 


Asphalt  Flush  Coat  Seals 
Porous  Road  Surface 

Preponderance  of  Large  Particles  in  Aggregate 

of  Asphalt — Broken  Stone  Mixture  Left 

Surface  Porous  to  Inch  Depth 

TO  seal  the  surface  of  a  resurfaced  road 
in  South  Hadley,  Mass.,  which  was  por- 
ous after  rolling  to  a  depth  of  an  inch,  a 
flush  coat  was  applied  after  an  unsuccessful 
attempt  was  made  to  make  it  water-tight 
by  using  a  finer  aggregate.  The  work  was 
described  in  detail  by  E.  H.  Townsend  at 
the  March  convention  of  the  Massachusetts 
Highway  Commission.  The  results,  he  re- 
ports, were  excellent. 

Large  Particles  Cause  Porosity 

Though  18  gal.  of  asphalt  per  cubic  yard 
coated  the  aggregate  thoroughly,  the  sur- 
face was  porous  after  rolling.  This  was 
apparently  due  to  a  preponderance  of  large 
particles  in  the  aggregate.  It  became  ap- 
parent that  one  of  the  chief  problems  would 
be  the  attainment  of  a  dense  surface,  which 
would  seal  over  during  the  rolling  process. 

Subsequent  experiments  showed  that  a 
finer  aggregate  required  more  asphalt,  the 
amount  being  increased  first  to  20  and  then 
to  21  gal.  The  resulting  pavement  was 
denser  than  the  first,  and  showed  a  greater 
tendency  to  seal  over  under  rolling.  The 
surface,  however,  was  still  porous,  and  the 
top  particles  protruded  from  the  denser 
part  of  the  pavement  from  0.25  to  0.5  in. 

No  other  way  of  obtaining  a  more  dense 
pavement  with  the  available  aggregate  was 
apparent,  and  the  introduction  of  more  as- 
phalt was  found  to  be  impossible.  The  ag- 
gregate was  supplied  with  as  much  as  it 
would  carry,  and  additional  asphalt  ran  out 
of  the  mass  and  was  lost  in  transit. 

Coat  Wiped  Down  by  Squeegee 

The  specifications  made  no  allowance  for 
the  introduction  of  a  finer  material  by  add- 
ing to  the  aggregate  a  sand  or  fine  crusher 
product.  The  use  of  a  flush  coat  to  seal 
over  the  surface  and  obtain  a  watertight 
pavement  was  therefore  determined  upon. 
The  same  kind  of  asphalt  was  used  as  in 
the  mixture.  It  was  applied  from  pouring 
pots,  and  wiped  down  to  a  uniform  thick- 
ness with  a  squeegee,  pouring  and  carrying 
the  strokes  lengthwise  to  the  road.  About 
0.6  gal,  of  asphalt  per  square  yard  was  used 
for  sealing,  the  best  results  being  obtained 
at  not  less  than  375  deg.  Fahr. 

Immediately  after  application  the  seal 
coat  was  covered  with  clean  %-in.  grit 
spread  at  the  rate  of  about  20  lb.  per  square 
yard.  The  flush  coat  was  applied  as  soon 
as  possible  after  spreading  the  mixture, 
thus  placing  the  coat  on  a  clean,  warm  sur- 
face. No  penetration  of  the  stone  was  re- 
quired. 

At  the  time  of  applying,  the  flush  coat 
was  scarcely  1/16  in.  thick.  The  action  of 
traffic  gradually  pressed  the  covering  of  grit 
into  it  until  it  became  embodied  in  the  wear- 
ing surface,  with  the  result  that  the  coat 
increased  in  thickness  to  about  %  in.  The 
resulting  surface  has  k  smooth,  rubbery 
appearance  similar  to  asphalt  surfaces,  and 
is  said  to  have  given  excellent  service  dur- 
ing the  seven  months  of  its  use. 


670 


ENGINEERING    RECORD 


VOL.  73,  No.  21 


Queensboro  Bridge  Floor  Strengthened  by 
Adding  Stiffeners  to  Buckle  Plates 

New  3-Inch  Block  Flooring  with  Thicker  Concrete  of  Richer  Mix 
to  Replace  Old   Floor — Tested  Satisfactorily  on  Trial  Sections 


AFTER  many  years  of  trouble  for  the 
New  York  City  Department  of  Bridges 
and  great  inconvenience  to  the  traveling 
public  using  the  Queensboro  Bridge  cross- 
ing the  East  River  in  New  York  City,  the 
plans  for  reconstruction  of  the  pavement 
for  the  roadway  have  been  finally  approved, 
and  the  necessary  fund  of  $144,000  for  pro- 
ceeding with  the  work  voted  by  the  Board 
of  Estimate  and  the  Board  of  Aldermen. 
When  the  investigation  into  the  reasons  for 
the  upheaval  and  failure  of  the  wood-block 
paving  on  the  bridge,  which  occurred  in 
1911,  about  2^-2  years  after  the  bridge  was 
opened  for  traffic,  was  made  by  the  bridge 
commissioner,  the  principal  cause  of  the 
difficulty  was  found  to  be  the  excessive  de- 
flection of  the  steel  buckle  plates  under  the 
old  concrete  base,  causing  the  latter  to 
break. 

The  method  of  remedying  this  difficulty 
has  gradually  developed  since  the  first 
scheme  proposed  in  the  annual  report  of  the 
Department  of  Bridges  for  1913,  and  in- 
cludes the  use  of  stiffener  angles  to  be  riv- 
eted to  the  flat  parts  of  the  buckle  plates, 
as  illustrated  in  the  accompanying  draw- 
ing. Trial  sections,  some  of  which  have 
been  in  place  for  three  seasons,  have  shown 
the  proposed  method  to  be  satisfactory. 
The  paving  will  be  relaid  from  the  Man- 
hattan anchor  pier  to  Ely  Avenue,  a  dis- 
tance of  5960  ft.,  or  a  total  of  33,000  sq. 
yd.  One-half  of  the  roadway  will  be  kept 
in  condition  for  use  at  all  times.  The  trol- 
ley tracks  are  to  be  removed  from  the  road- 
way between  the  trus.ses  and  carried  on  the 
outside  brackets,  in  order  to  furnish  an  un- 
restricted roadway  for  vehicular  traffic, 
which  has  increased  from  a  daily  average 
of  2110  in  1910  to  9505  in  1915. 

Causes  of  Floor  Failure 

An  investigation  to  ascertain  the  amount 
of  deflection  of  the  buckle  plates  was  made 
by  using  a  horizontal  timber  joist  under 
the  flat  plate  of  the  buckle  plates  with  nails 
partly  driven  to  just  touch  the  plate.  After 
allowing  traffic  to  pass  for  some  hours,  the 
nails  were  found  to  be  driven  further  into 
the  joints  by  as  much  as  %  to  %  in.  under 
the  heavy  impact  of  loads  crossing"  the 
bridge.    These  deflecting  buckle  plates  con- 


tinually developed  cracks  in  the  concrete, 
and  the  sand  and  cement  cushion  on  which 
the  blocks  were  laid,  for  lack  of  proper 
drainage,  permitted  moisture  to  collect  and 
caused  disintegration  of  the  concrete  and 
consequent  great  unevenness  in  the  road- 
way. 

A   special   board    of   engineers   was   ap- 
pointed by  the  mayor  in  February,  1916,  to 


concrete  base,  with  grooves  to  the  weep 
holes  in  the  center  of  each  buckle  plate, 
and  timbers  over  the  stringers  as  seen  in 
the  illustration.  The  experience  of  the 
New  York  Bridge  Department  indicates 
that  wood  block  on  a  plank  floor  forms  the 
most  satisfactory  light  bridge  flooring.  But 
in  this  case  the  buckle  plates  and  concrete 
act  as  solid  beams  to  transfer  shear  due 
to  wind  and  lateral  forces,  and  it  was  found 
that  the  co&t  of  thick  plank  over  the  buckle 
plates  would  be  greater  than  the  cost  of 
repairing  as  proposed  by  the  Bridge  De- 
partment. 

Several  sections  laid  with  this  proposed 
flooring,  as  illustrated,  have  given  excellent 
service;    three   sections   completed    late    in 


LAYING  AN  EXPERIMENTAL  STRIP  OF  THE  NEW  PAVING  ON  THE  QUEENS  APPROACH 


report  on  the  plans  for  the  reconstruction 
of  the  pavement.  This  board  agreed  with 
the  conclusions  reached  by  the  Bridge  De- 
partment as  to  why  the  pavement  failed, 
and  it  also  approved  the  Bridge  Depart- 
ment's plan  for  reconstructing  the  pave- 
ment. 

It  will  be  remembered  that  the  consult- 
ing engineers.  Boiler  &  Hodge  and  William 
H.  Burr,  who  examined  the  strength  of  the 
main  trusses  in  1908,  recommended  tljat  the 
dead  weight  of  the  bridge  should  be  de- 
creased before  full  live-load  traffic  would 
be  permissible.  The  repairs  to  the  road- 
way, therefore,  had  to  be  made  by  using  a 
design  which  would  keep  the  dead  load 
down  to  an  absolute  minimum. 

This  has  been  accomplished  by  adopting 
thinner  wood  blocks,  a  thicker  and  richer 
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1913  and  one  in  August,  1915,  have  all 
given  good  results.  Steel  angles  are  riveted 
to  the  flat  parts  of  the  plate,  those  on  the 
Queens  approach  being  turned  upward, 
while  those  on  the  main  spans  are  turned 
downward.  The  3  x  12-in.  timber  plank 
over  the  stringers  not  only  lighten  the 
construction  but  also  act  as  forms  for  the 
concrete,  which  is  easily  given  a  smooth 
finish.  Galvanized  iron  thimbles  are  placed 
in  the  drain  holes,  and  the  concrete  is 
poured  around  them. 

The  work  will  be  done  under  the  super- 
vision of  Edward  A.  Byrne,  chief  engineer 
of  the  Bridge  Department,  New  York  City, 
who  designed  the  proposed  method  of  re- 
pairing the  bridge  floor.  The  commissioner 
of  bridges,  F.  J.  H.  Kracke,  has  been  au- 
thorized by  the  Board  of  Estimate  to  have 
the  work  done  by  departmental  labor — a 
very  unusual  method  for  work  of  this  char- 
acter and  magnitude. 


DIFFERENCES  BETWEEN  OLD  AND  NEW  CONSTRUCTION   SHOWN   BY  PERSPECTIVE   DRAWING 


Railway  Revenues  for  February  Show 
Continued  Increase 

Gross  operating  revenues  for  February 
on  the  large  steam  railroads  of  the  United 
States,  according  to  a  bulletin  issued  by 
the  Bureau  of  Railway  Economics,  were 
51140  per  mile,  showing  an  increase  of 
?240  or  26.8  per  cent  as  compared  with 
February,  1915.  Operating  expenses  were 
$800,  an  increase  of  $120  or  17.7  per  cent. 
Net  operating  revenue,  therefore,  was 
$340 — an  increase  of  $120  or  54.8  per  cent, 
and  operating  income  was  $287 — an  in- 
crease of  $116  or  67.8  per  cent.  The  op- 
erating ratio  was  70.1  per  cent,  as  com- 
pared with  75.5  per  cent  in  February,  1915, 
and  81.6  per  cent  in  February,  1914. 
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Proposed  Co-operation  in  Muscle  Shoals 
Project  Unjustly  Criticised 

Characterization  of  Plan  of  Private  and  Government  Devel- 
opment as  a  "Notorious  Scheme"  Not  Warranted  by  Facts 

By  H.  BURGESS 
Major,  Corps  of  Engineers,  U.  S.  A.,  Nashville,  Tenn. 


IN  VIEW  of  the  inaccurate  statements 
which  have  been  made  in  public  speeches 
and  newspapers  in  connection  with  the  pro- 
posed power  development  at  the  Muscle 
Shoals,  Tennessee  River,  it  is  believed  to 
be  desirable  to  describe  to  the  engineering 
profession  what  has  been  proposed  in  con- 
nection with  this  work.  This  project  has 
been  referred  to  in  print  and  elsewhere  as 
"the  notorious  Muscle  Shoals  scheme,"  and 
it  may  be  impossible  to  correct  this  impres- 
sion when  held  by  partisan  newspapers  or 
those  who  have  some  object  in  attacking 
this  conservation  measure.  A  statement  of 
the  facts,  however,  should  be  sufficient  to 
convince  all  disinterested  persons  that  the 
proposed  Muscle  Shoals  power  development 
has  in  it  no  notoriety  except  that  due  to 
there  remaining  unanswered  attacks  made 
upon  it  by  irresponsible  or  uninformed 
persons. 

The  Muscle  Shoals  section  covers  the  36.5 
miles  of  the  river  just  above  the  town  of 
Florence,  Ala.,  and  here  the  Tennessee 
River  is  a  wide  and  shallow  stream  with  a 
fall  at  low  water  of  131  ft.  In  its  natural 
condition  the  section  was  impassable  for 
steamboat  traffic,  and  therefore  divided  the 
river  into  two  disconnected  navigable  parts 
— the  lower  of  256  miles  and  the  upper  of 
360  miles.  Prior  to  the  Civil  War  the  state 
of  Alabama  undertook  an  improvement  of 
this  section,  but  the  resulting  benefit  to 
navigation  was  nothing.  In  1870  there  was 
begun  an  improvement  by  the  United  States 
which  contemplated  the  construction  of  a 
lateral  canal  surmounting  these  shoals.  In- 
adequate appropriations  caused  a  change  in 
the  project,  which  contemplated  that  the 
canal  be  extended  only  past  the  most  seri- 
ous obstructions,  and  the  remainder  of  the 
shoals  be  improved  by  open  channel  work  in 
such  manner  as  to  make  the  entire  section 
navigable  for  as  long  a  period  per  year  as 
were  other  obstructions  on  the  river.  The 
slow  rate  at  which  money  was  appropriated 
caused  the  completion  of  this  work  to  be 
delayed,  and  it  was  not  opened  to  traflSc 
until  1891. 

River  Traffic  Formerly  Heavy 

In  the  early  years  following  the  Civil 
War  an  important  traffic  existed  on  the 
Tennessee  River,  in  spite  of  an  interrup- 
tion by  low  water  of  from  four  to  six 
months  per  year,  but  by  the  time  the  Muscle 
Shoals  canal  was  completed  transportation 
conditions  had  so  changed  that  a  river  sub- 
ject to  the  handicap  of  interruption  for 
practically  half  the  year  lost  tonnage  to  the 
improved  railway  systems.  The  canal, 
therefore,  has  carried  since  its  completion 
a  very  unimportant  tonnage. 

In  1912  Congress  adopted  for  the  Ten- 
nessee River  a  plan  of  improvement  which 
contemplates  making  Chattanooga  the  head 
of  continuous  barge  navigation,  but  as  there 
was  then  under  investigation  a  proposed 
power  development  at  the  Muscle  Shoals, 
that  section  was  omitted  from  the  adopted 
plan.  It  is  obvious,  however,  that  the  work 
of  improvement  proposed  to  be  done  above 
the  Muscle  Shoals  would  be  of  practically 


no  value  unless  the  barrier  to  through  navi- 
gation formed  by  the  Muscle  Shoals  be  re- 
moved by  a  suitable  improvement  in  that 
section. 

Large  Potential   Power  Suggests 
co-operation 

The  large  potential  power  due  to  the  131- 
ft.  fall  and  a  low-water  discharge  nearly 
always  of  10,000  sec.-ft.  or  more  attracted 
the  attention  of  power  companies,  and  in 
1908  and  1909  offers  were  made  to  the 
United  States  which  contemplated  co-opera- 
tion between  the  companies  and  the  United 
States  in  the  combined  improvement. 
These  offers  were  not  favorably  considered 
by  the  Engineer  Department,  because  of 
the  fact  that  the  extent  of  the  financial  co- 


board  made  further  investigation  and  re- 
vised its  plan  so  as  to  eliminate  one  of  the 
dams  and  power  houses  by  an  increase  in 
height  of  the  other  two.  The  revised  plans 
also  included  a  navigable  improvement  of 
the  46  miles  of  river  above  the  Muscle 
Shoals  section,  with  the  addition  of  9  ft. 
to  the  total  power  head.  Advertisement 
inviting  bids  was  again  made  Aug.  28,  1913, 
and  the  opening  was  fixed  for  Dec.  11,  1913. 
One  of  the  June  bidders  repeated  his  offer, 
but  made  no  change  because  of  the  increased 
power  head.  The  other  made  an  offer  which 
appeared  to  be  satisfactory,  and  it  is  the 
one  described  below. 

Government  Expenditure  Limited  to 
$8,575,000 

In  each  of  the  investigations  made  by  the 
Engineer  Department  the  boards  of  officers 
laid  down  as  an  essential  condition  that  the 
portion  of  the  total  cost  to  be  paid  by  the 
United  States  must  not  exceed  the  estimat- 
ed cost  of  providing  satisfactory  navigation 
facilities  through  the  Muscle  Shoals  sec- 
tion. A  plan  of  improvement  for  the  82.5 
miles  of  river  considering  only  navigation 
facilities  was  prepared,  and  it  was  esti- 
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operation  proposed  by  the  companies  was 
entirely  insufficient.  Undoubtedly  the  great 
cost  of  the  long  dams  and  of  the  locks,  and 
the  lack  of  a  satisfactory  market  for  the 
power,  were  responsible  for  the  poor  offers 
made. 

The  Engineer  Department  again  in  1911, 
under  instructions  from  the  Rivers  and 
Harbors  Committee  of  the  House  of  Repre- 
sentatives, made  an  investigation  for  a  plan 
to  combine  power  development  with  the  im- 
provement of  navigation  facilities.  The 
instructions  of  the  committee  directed  that 
advertisement  be  made  and  that  bids  be  re- 
ceived from  power  companies  interested  in 
co-operating  in  this  combined  improvement. 
The  plans  prepared  by  n  special  board  of 
engineer  officers  were  sufficiently  advanced 
to  permit  advertisement  March  24,  1913. 
The  advertisement  invited  bids  for  co- 
operation in  the  development,  and  requested 
that  separate  proposals  be  made  for  lease 
periods  of  20,  50  and  100  years. 

The  bids  were  opened  June  24,  1913,  but 
only  two  were  received.  Neither  was  en- 
tirely satisfactory  from  the  financial  stand- 
point, and  neither  considered  any  but  the 
long-term  franchise.     On  this  account  the 


mated  that  the  cost  would  be  $8,575,000. 
With  such  an  improvement,  power  develop- 
ment would  be  impracticable,  as  the  plan 
contemplated  an  extension  and  improve- 
ment of  the  present  canal  system. 

The  plan  under  which  the  advertisement 
of  August  was  made  provided  for  locks, 
dams,  substructures  of  power  houses,  and 
tailraces,  and  the  cost  was  estimated  at 
$18,701,000.  Under  the  above  stated  con- 
dition, therefore,  no  offer  could  be  consid- 
ered favorable  unless  it  provided  for  a  pay- 
ment by  the  power  company  of  at  least 
$10,126,000. 

One  of  the  offers  proposed  a  cash  pay- 
ment at  the  beginning  of  the  lease  period 
of  $6,250,000.  The  other  bid  was  from  the 
Muscle  Shoals  Hydro-Electric  Power  Com- 
pany, a  subsidiary  organization  of  the  Ala- 
bama Power  Company,  and,  as  explained 
below,  the  final  cost  to  the  United  States 
under  this  offer  would  be  very  much  less 
than  $8,575,000.  The  offer  submitted  was 
discussed  by  representatives  of  the  power 
company  with  the  board,  and  the  final 
agreement  proposed  that  the  franchise 
should  be  awarded  to  the  power  company 
upon  the  following  terms: 
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1.  The  United  States  to  construct  locks, 
dams  and  substructures  of  power  houses, 
and  to  excavate  the  tailraces;  the  power 
company  to  construct  superstructures  of 
power  houses  and  make  all  installations  con- 
nected with  the  power  development. 

2.  The  power  company  to  furnish  detail 
plans  for  the  substructures  of  the  power 
houses,  such  plans  providing  structures  not 
more  costly  than  those  estimated  on  by  the 
boards  or  all  extra  cost  to  be  borne  by  the 
power  company. 

3.  The  power  company  to  have  a  100-year 
lease  of  the  power  developable  at  the  two 
dams,  the  lease  to  begin  upon  completion  of 
the  first  dam. 

4.  The  power  company  to  pay  $3,000,000 
cash  upon  completion  of  the  first  dam. 

5.  The  power  company  to  make  the  fol- 
lowing payments  to  the  United  States: 


At  the  end  of  the  first  year  following  the 

completion  of  the  second  dam 175,000 

At  the  end  of  the  second  year 125,000 

At  the  end  of  the  third  year 150,000 

At  the  end  of  the  fourth  year. 175,000 

At  the  end  of  the  fifth  year 200,000 

At  the  end  of  the  sixth  year,  and  at  the  end 
of  each  year  thereafter  until  the  close  of 
the  lease  period 240,000 


6.  The  power  company  to  pay  in  cash  to 
the  United  States  at  the  end  of  each  year 
an  amount  equivalent  to  35  cents  per  year 
per  horsepower  of  installed  capacity,  as 
measured  at  the  switchboards  of  the  power 
houses,  such  payments  to  begin  at  the  end 
of  the  first  year  after  the  installed  capacity 
reached  200,000  hp.,  but  in  any  event  not 
later  than  the  end  of  20  years  from  the 
beginning  of  the  lease. 

7.  The  power  company  to  furnish  to  the 
United  States,  free  of  charge,  delivered  at 
the  locks,  electric  current  sufficient  for 
operating  the  locks  and  the  government 
shops  and  boat  yard — not  exceeding 
200  hp. 

8.  The  power  company  to  maintain  and 
operate  the  dams  and  to  maintain  power 
houses  and  equipment  in  first-class  condi- 
tion throughout  the  lease  period. 

9.  The  United  States  to  control  the  regu- 
lation of  river  flow  during  the  period  of  the 
lease,  in  order  to  prevent  interference  with 
navigation  in  the  open  channels  of  the  river 
below  Florence. 

10.  The  United  States  to  be  the  owner 
from  the  beginning  of  the  locks,  dams,  sub- 
structures of  power  hou.ses,  and  lands,  and 
to  become  the  owner  of  the  power  houses 
and  such  transformer  houses  as  might  be 
located  on  the  land  belonging  to  the  United 
States  at  the  end  of  the  lease  period,  and 
the  power  company  to  remain  the  owner  of 
all  installations  connected  with  power  de- 
velopment. 

Termination  or  Renewal  of  Lease 

11.  The  following  provisions  for  the  ter- 
mination or  renewal  of  the  lease:  At  any 
reasonable  time  prior  to  the  expiration  of 
the  lease,  and  upon  the  invitation  of  either 
party,  the  United  States  and  the  power  com- 
pany shall  discuss,  and,  if  practicable,  agree 
upon  terms  for  the  renewal  of  the  lease.  If 
agreement  on  such  terms  is  reached,  the 
lease  shall  be  renewed  under  the  conditions 
agreed  on ;  but  if  the  contracting  parties 
fail  to  agree  on  terms  for  such  renewal,  the 
lease  shall  be  terminated  at  the  end  of  the 
100-year  period,  and  the  United  States  shall 
take  possession  of  all  property  of  the  power 
company  used  for  the  development  and 
transmission  of  electric  power,  and  shall 
pay  to  the  power  company  a  price  which 


may  have  previously  been  agreed  upon  be- 
tween the  contracting  parties,  or,  in  the 
event  of  failure  to  so  agree,  shall  pay  to 
the  power  company  for  the  property  so 
taken  a  fair  value  to  be  determined  by  con- 
demnation proceedings  usual  in  the  states 
wherein  the  property  is  located,  and  the 
United  States  shall,  upon  so  taking  posses- 
sion, assume  all  contract  obligations  of  the 
power  company  to  deliver  electric  power 
which  comply  with  the  terms  of  condition 
12. 

12.  In  connection  with  contracts  to  be 
made  by  the  power  company  for  delivery  of 
power,  the  following  provision:  All  con- 
tracts for  the  delivery  of  electric  power  ex- 
tending beyond  the  end  of  the  100-year  lease 
period  shall  be  submitted  by  the  power  com- 
pany to  the  United  States  for  approval ;  and 
in  the  event  that  such  contracts  are  ap- 
proved, or  in  the  event  that  they  are  not 
disapproved  within  a  period  of  three  months 
from  the  time  of  receipt  by  the  United 
States,  they  shall  be  binding  on  the  United 
States  as  provided  in  condition  11.  No 
contract  disapproved  by  the  United  States, 
nor  any  contract  not  submitted  for  approval 
in  accordance  with  the  requirements  of  this 
condition,  shall  be  binding  on  the  United 
States  in  case  the  latter  takes  over  the 
property  of  the  power  company. 

13.  The  United  States  to  be  allowed  at 
any  time  after  the  end  of  50  years  to  ter- 
minate the  100-year  lease  and  take  posses- 
sion of  all  property  used  for  the  generation 
and  distribution  of  power,  upon  payment 
to  the  power  company  of  its  value  as  a  go- 
ing concern — a  condition  recommended  by 
the  Board  for  Rivers  and  Harbors,  which 
reviews  the  reports  of  all  subordinate 
boards. 

14.  The  power  company  to  execute  a  bond 
with  approved  securities  for  an  amount  not 
less  than  $1,500,000,  to  be  prescribed  by 
the  Secretary  of  War,  the  period  of  the 
bond  to  extend  until  the  cash  payment  of 
$3,000,000  be  made. 

Under  the  conditions  stated,  the  amount 
to  be  appropriated  by  the  United  States 
for  the  structures  and  for  flowage  damages 
would  be  $15,701,000,  the  remaining  part 
of  the  estimated  cost,  $3,000,000,  being  fur- 
nished by  the  power  company. 

Final  Cost  to  United  States 

In  order  to  determine  what  the  final  cost 
to  the  United  States  would  be,  all  annual 
payments  are  reduced  to  "present  worth" 
at  the  beginning  of  the  lease  period.  The 
fixed  payments,  not  dependent  upon  instal- 
lation, at  3  per  cent  compound  interest, 
have  a  "present  worth"  of  $7,128,000.  Pay- 
ments upon  installation  depend  so  much  on 
the  success  of  the  company  in  marketing 
power  that  nothing  more  than  estimates 
can  be  given.  Three  suppositions  have  been 
made,  which  may  be  designated  as  "success 
poor,"  "success  good"  and  "success  excel- 
lent." The  first  assumes  that  200,000-hp. 
installation  will  not  be  reached  until  the 
end  of  the  20th  year,  and  that  for  each 
decade  thereafter  there  is  added  an  instal- 
lation of  only  20,000  hp.  Upon  the  basis  of 
this  in.stallation,  using  the  3-per  cent  com- 
pound interest  rate,  the  present  worth  of 
the  payments  is,  at  the  beginning  of  the 
lease  period,  $1,413,000.  The  second  sup- 
position is  that  the  installation  for  the  first 
decade  is  200,000  and  increased  as  fol- 
lows: For  the  second  decade,  250,000;  for 
the  third,  300,000 ;  for  the  fourth,  400,000 ; 
for  the  fifth,  500,000 ;  for  the  sixth,  600,000, 
and  for  the  last  40  years  the  full  proposed 


installation  of  680,000  hp.  The  present 
worth  of  the  payments  for  this  assumed  in- 
stallation is,  at  the  beginning  of  the  lease 
period,  $3,940,000.  The  third  supposition 
(which  is  somewhat  less  than  that  stated 
by  the  power  company  as  the  expected  in- 
stallation) assumes  200,000  hp.  for  the  first 
five  years;  250,000  for  the  second  five; 
300,000  from  the  10th  to  the  15th  year; 
400,000  from  the  15th  to  the  20th;  500,000 
from  the  20th  to  the  25th;  600,000  from 
the  25th  to  the  30th,  and  for  the  last  70 
years  the  full  installation  of  680,000  hp. 
Upon  this  assumed  installation  the  present 
worth  at  the  beginning  of  the  lease  period 
is  $5,674,000. 

The  "present  worths"  of  the  fixed  pay- 
ments and  of  the  payments  upon  installa- 
tions are  to  be  deducted  from  the  amount 
to  be  appropriated  by  the  United  States  to 
give  the  final  cost  to  the  United  States  for 
the  navigation  improvement  of  the  82.5 
miles  of  river.  Under  the  first  supposition 
this  final  cost  would  be  $7,189,000,  under 
the  second  $4,662,000  and  under  the  third 
$2,928,000.  The  difference  between  these 
figures  and  the  $15,701,000  to  be  appropri- 
ated by  the  United  States  represents  a  loan 
to  the  power  company. 

Government  Ultimately  Gets  $20,700,000 
Worth 

Under  the  conditions  agreed  upon,  the 
power  company  is  to  construct,  at  its  own 
expense,  the  superstructures  of  power 
houses  and  the  transformer  stations,  but 
these  are  to  become  the  property  of  the 
United  States  at  the  end  of  the  lease.  The 
estimate  for  these  structures,  as  prepared 
by  the  power  company,  is  something  over 
$2,000,000,  and  the  property  which  the 
United  States  will  own  at  the  end  of  the 
lease  period  will  be  that  which  cost  a  little 
more  than  $20,700,000.  In  comparison, 
therefore,  with  the  navigation  improve- 
ment, costing  $8,575,000,  the  gain  in  prop- 
erty value  to  the  United  States  by  reason 
of  entering  into  the  co-operative  plan  of 
improvement  will  be  $12,125,000.  The 
"present  worth"  of  $12,125,000  at  the  be- 
ginning of  the  lease  period,  at  the  3-per 
cent  compound  rate,  is  $630,000.  Properly 
speaking  this  amount  also  should  be  de- 
ducted, in  order  to  make  a  true  comparison 
with  the  cost  of  the  combined  and-  the  in- 
dependent improvements.  The  power  com- 
pany will  have  paid  from  two-thirds  to  five- 
sixths  of  the  total  cost  of  property  which, 
at  the  end  of  the  lease  period,  will  be  owned 
exclusively  by  the  United  States. 

There  must  be  considered,  in  connection 
with  the  question  of  to  what  extent  the 
Alabama  Power  Company  has  been  favored, 
that  the  special  board  advertised  on  two 
occasions,  for  an  aggregate  period  of  more 
than  six  months,  and  received  bids  from 
only  two  parties  interested  in  this  develop- 
ment. Not  only  was  the  advertisement 
made  in  leading  technical  journals,  but  cir- 
culars of  information  were  sent  to  all 
hydroelectric  power  companies,  so  far  as 
known,  whether  or  not  they  made  applica- 
tion for  information.  In  spite  of  the  wide 
publicity  only  two  offers  were  received,  and 
this  is  a  clear  indication  of  a  general  lack 
of  interest  by  hydroelectric  companies. 
The  Alabama  Power  Company  has  abso- 
lutely no  control  of  the  situation,  and  owns 
only  a  very  small  percentage  of  the  lands 
affected  by  the  proposed  dams.  There  is 
little  doubt  that  the  ability  of  this  company 
to  make  a  satisfactory  offer  was  due  en- 
tirely to  the  proximity  of  this  undeveloped 
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power  to  the  territory  in  which  that  com- 
pany is  now  distributing  electric  power. 

Futility  of  Delay 

It  may  be  questioned  whether  or  not  a 
delay  of  several  years  in  the  development 
of  the  power  at  Muscle  Shoals  might  result 
in  the  securing  of  a  better  offer  than  that 
now  under  consideration.  If  development 
of  the  power  is  delayed  for  such  a  purpose, 
the  same  reason  would  justify  still  further 
delay  in  the  future,  and  the  logical  applica- 
tion of  such  an  argument  would  result  in 
the  power  forever  remaining  undeveloped. 
The  special  advantage  of  accepting  the  offer 
of  the  power  company  is  in  the  opportunity 
now  to  combine  this  run-of-the-river  plant 
with  large  storage  projects  controlled  by 
the  power  company  in  northern  Alabama,  a 
combination  which  permits  a  more  complete 
utilization  of  the  potential  power  at  Muscle 
Shoals  than  is  possible  in  any  other  way. 
However,  even  though  it  be  assumed  that 
an  equally  good  combination  could  be  ef- 
fected ten  or  more  years  from  now,  the  de- 
lay would  postpone  to  a  large  extent  the  in- 
dustrial development  of  this  section  of  the 
country,  would  cause  industries  to  be  estab- 
lished in  foreign  countries  which,  with 
cheap  power  at  the  Muscle  Shoals,  would  be 
located  there,  and  would  cause  a  permanent 
loss  in  the  coal  supply  of  the  country  of 
more  than  1,500,000  tons  per  year. 

It  is  not  true  conservation  of  natural  re- 
sources which  forbids  their  development  on 
the  plea  that  the  state  or  general  govern- 
ment is  not  obtaining  full  value  for  the 
grant  of  privileges.  There  is  little  doubt 
that  franchises  for  power  development 
should  be  for  limited  periods,  so  that  the 
people  may  again  take  over  their  property 
and  provide  for  its  future  operation  under 
conditions  suitable  to  the  time  when  the 
limited  franchise  has  ended.  It  is  equally 
certain  that  the  interests  of  the  people  de- 
mand the  regulation  of  rates  to  the  con- 
sumer, so  that  the  company  which  has  been 
granted  the  franchise  for  operating  the 
property  belonging  to  the  people  may  not 
obtain  an  undue  benefit  at  the  expense  of 
the  owners.  Assuming  such  regulation,  it 
is  unimportant  whether  or  not  any  payment 
is  required  to  be  made  to  the  state  or  gen- 
eral government,  or  what  the  size  of  such 
payments  shall  be.  In  any  event,  under  the 
assumed  regulation  of  rates,  whatever 
amount  is  charged  to  the  power  company 
is  paid  by  the  consumer,  and  the  collection 
of  such  amount  is  merely  an  exercise  of  the 
taxing  power  of  the  government.  It  seems 
not  unreasonable,  therefore,  to  assume  that 
the  present  plan,  which  contemplates  navi- 
gation improvement  of  this  section  of  the 
river  and  a  more  complete  utilization  of  the 
potential  power  than  seems  practicable  by 
any  other  combination  of  plants,  and  which 
can  be  secured  under  fair  and  reasonable 
terms  and  at  less  cost  than  any  other  navi- 
gation improvement,  ought  to  be  adopted, 
rather  than  to  have  this  power  continue  to 
be  wasted  for  many  years  and  have  through 
navigation  remain  ob.structed  by  the  shoals 
section,  on  the  ground  that  delay  may  result 
in  securing  somewhat  better  terms  from 
some  other  power  company  proposing  to 
co-operate. 


Aprons  Reduce  Flood  Dam- 
age to  Road  Shoulders 

High    Water    in    Livingston    County    Teaches 
Lesson  in  Protecting  Highways  in  Low- 
Lying  Country 

By  GEORGE  E.  SCHAEFER 

County   Superintendent  of   Highways, 

Geneseo,  N.  Y. 

THE  recent  high  water  of  the  Genesee 
River  in  Livingston  County,  N.  Y.,  in- 
undating the  major  portion  of  the  lowlands 
and  materially  damaging  some  of  the  newly 
constructed  state  and  county  highways,  has 
caused  grave  concern  among  road  officials 
regarding  the  proper  type  of  construction 
to  be  used  in  such  locations,  and  apparently 
has  shown  the  necessity  of  providing  addi- 
tional shoulder  protection  for  roads  desig- 
nated for  future  improvement.  Four  state 
and  county  improved  highways  in  this  coun- 
ty cross  the  river  flats  from  east  to  west. 


Shallow   Brick   Roads 

The  New  York  State  Highway  Depart- 
ment will  lay  some  brick  roads  this  year, 
using  3  and  S'/a-in.  brick.  Both  depths  will 
be  laid  on  cement-sand  cushions. 


SHOULDERS    ON    DOWNSTREAM    SIDE    OF    GENESEO- 

PIFFARD    HIGHWAY,   WHERE   NOT   PROTECTED   BY 

CONCRETE    APRONS,     WERE    WASHED    AWAY 


and  while  it  is  somewhat  difficult  for  a 
comparison  of  their  original  characters  of 
construction  in  connection  with  the  re- 
sultant flood  damage  they  have  been  an- 
alyzed individually  as  follows: 

The  Avon-Caledonia  state  highway  No. 
5273,  a  part  of  route  6,  was  completed  in 
1913.  The  construction  was  concrete-bitu- 
minous, 6  in.  thick,  metal  16  ft.  wide  and 
roadway  32  ft.  between  ditches.  The  crown 
of  the  road  is  about  5  ft.  above  the  flatlands. 
Since  completion  there  have  been  but  two 
floods  that  covered  the  roadway,  damaging 
only  the  shoulders  on  the  downstream  side. 
It  must  be  borne  in  mind,  however,  that  this 
road  is  out  of  the  worst  run  of  the  current. 

The  Geneseo-Piffard  county  highway  No. 
718,  concrete-bituminous  construction,  6  in. 
thick,  metal  14  ft.  wide,  28  ft.  between 
ditches,  was  completed  in  1913.  The  aver- 
age height  of  the  road  above  the  adjoining 
fields  is  about  2  ft.  Since  completion  the 
road  has  been  covered  with  water  six  times, 
the  greatest  depth  above  the  crown  being 
4.2  ft.  The  current,  as  closely  as  one  could 
figure,  was  from  6  to  8  miles  per  hour. 
Concrete  aprons  of  the  same  thickness  as 
the  metal  section,  about  4  ft.  wide  and 
sloping  with  the  shoulders,  were  constructed 
in  the  worst  known  places  on  the  down- 
stream side  and  on  the  upstream  side  where 


depressions  formed  a  natural  channel  at 
time  of  flood  water.  Results  on  the  road 
were  that  the  shoulders  on  the  downstream 
side,  where  not  protected  by  the  concrete 
aprons,  were  washed  away  entirely,  and  in 
some  cases  holes  extended  back  under  the 
metal.  Where  protected  there  was  a  "little 
wash  but  it  did  not  jeopardize  the  pave- 
ment. The  concrete  guard  railing  was  bent 
over  and  broken.  The  bituminous  cover 
was  practically  all  carried  away. 

The  Moscow-Geneseo  county  highway  No. 
1247  was  constructed  of  waterbound  lime- 
stone 3  in.  thick  on  a  5-in.  gravel  bottom 
course.  The  macadam  is  16  ft.  wide,  width 
of  roadway  between  ditches  32  ft.,  and  date 
of  completion  the  fall  of  1915.  Aprons  of 
concrete  were  built  along  the  shoulders 
where  deemed  essential  for  the  preservation 
of  the  road.  It  has  been  flooded  twice  since 
completion,  the  recent  overflow  during  the 
latter  part  of  March  causing  damage  esti- 
mated at  more  than  $1,000.  The  top  course 
was  almost  entirely  destroyed,  and  in  a 
number  of  locations  the  whole  roadway  was 
washed  away  to  a  depth  of  from  3  to  4  ft. 
The  shoulders  were  also  badly  damaged,  but 
more  particularly  on  the  downstream  side. 
Again,  in  this  synopsis,  it  must  be  seriously 
considered  that  this  was  a  newly  completed 
road.  Final  settlement  of  the  earth  had  not 
yet  taken  place,  and  there  was  no  growth 
to  speak  of  on  the  shoulders. 

Mt.  Morris-Gen eseo  Highway 

The  Mt.  Morris-Geneseo  county  highway 
No.  622  was  completed  in  1910  of  water- 
bound  macadam  6  in.  thick,  14  ft.  of  lime- 
stone pavement  and  32  ft.  of  roadway.  The 
surface  of  this  road  is  very  little  higher 
than  the  surrounding  territory.  The  road 
is  above  the  junction  of  the  river  and  the 
Canaseraga  Creek  and,  consequently,  less 
susceptible  to  floods.  Damage  from  high 
water  took  place  only  on  the  shoulders  and 
was  most  serious  on  the  downstream  side. 
Soil  in  the  valley  is  mostly  a  mixture  of  clay, 
treacherous  sandy  loam  and  silt.  Founda- 
tion conditions  are  poor,  the  ground  being 
unstable  to  a  depth  of  more  than  40  ft. 
Large  quantities  of  debris  come  down  the 
river  annually  on  the  crest  of  the  flood  and, 
to  a  certain  extent,  form  one  of  the  factors 
causing  subsequent  damage  and  deteriora- 
tion. To  build  the  roads  entirely  above 
maximum  high  water  mark  would  entail  an 
exorbitant  expenditure  per  mile,  with  a  cor- 
respondingly greater  impediment  to  a  quick 
runoff  and  an  increased  possibility  of  wash. 

It  would,  therefore,  appear  that,  profiting 
by  past  experiences  on  these  highways,  with 
due  regard  to  location,  existing  conditions 
and  the  life  of  the  road,  the  situation  may 
be  summed  up  in  the  following  manner: 
Aprons  of  concrete  for  the  protection  of 
the  metal,  constructed  on  the  shoulders  at 
the  same  slope  therewith,  have  conclusively 
proved  their  worth,  but  should  be  at  least 
5  ft.  wide.  The  downstream  side  always 
sustains  the  worst  damage  and  should  have 
a  suitably  adequate  and  careful  design.  The 
grades  should  be  kept  at  zero,  or  as  nearly 
zero  as  possible,  in  order  to  allow  the  water 
to  go  over  the  road  uniformly  and  not  in 
greater  volume  at  some  points  than  others. 
What  are  known  as  evener  culverts,  where 
there  is  no  natural  channel,  have  not  proved 
satisfactory.  A  waterbound  type  of  con- 
struction is  not  fully  acceptable.  Finally, 
the  surface  elevation  should  be  as  low  as, 
if  not  lower  than,  the  adjoining  lands,  and 
should  not  in  any  way  form  an  obstruction 
to  the  natural  flow  of  the  flood  water. 
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Small  Check  Dams,  in  Series,  Lessen  Flood 
Velocities  in  California  Ravines — Part  II 

Test  Results  Lead  to  Prediction  That  Unit  Obstructions 
Will  Be  Big  Factor  in  Future  Flood  Control  Plans 

By  HARRY  F.  OLMSTED 
Of  Buck  &  Olmsted,  Conservation  Engineers,  Los  Angeles 


[In  the  first  part  of  this  article,  published 
last  week,  Mr.  Olmsted  discusses  Southern 
Calif omia  flood  flows  and  the  history  of  in- 
vestigations to  prevent  them.  Check  dams 
were  proposed  as  a  remedy  and  experiments 
\oere  carried  out  to  test  their  efficiency.  In 
this  week's  issue  the  actual  results  of 
placing  unit  obstructions  in  ravines  are 
given  in  detail. — Editor.] 

THE  e.xperiment  station  with  its  24-ft. 
dam  on  Clear  Creek,  described  last  week, 
was  under  the  direct  personal  supervision 
of  B.  R.  Metcalf,  who  is  preparing  an  elabo- 
rate analysis  of  the  results  achieved.  His 
curves  will  make  it  possible  to  determine 
approximately  the  character  and  number  of 
the  structures  in  any  given  watershed,  after 
controlling  grades  and  drainage  areas  are 
known. 

400  Check  Dams  Built 

The  remaining  $10,000  of  the  $23,000  ap- 
propriated for  experimental  work  was  spent 
in  constructing  about  400  check  dams  in 
Haines  Canyon,  a  small  torrential  stream 
discharging  into  the  Tujunga  River.  This 
canyon  was  chosen  for  the  following  rea- 
sons: First,  the  watershed  had  been  en- 
tirely  denuded  by   fire   in  the  summer  of 

1913,  and  its  barren  slopes  promised  a  con- 
vincing test  of  the  Swiss  system.  Second, 
measurements  taken  after  the  disastrous 
flood  of  1914  indicated  that  the  712  sec.-ft. 
per  square  mile  of  area  discharged  from 
Haines  Canyon  was  the  maximum  unit  flow 
ever  recorded  in  Southern  California. 
Third,  inasmuch  as  two  separate  communi- 
ties and  much  valuable  acreage  were 
menaced  by  this  torrent,  any  beneficial  re- 
sults attained  by  the  experimental  work  in 
this  canyon  would  have  the  added  value  of 
giving  practical  relief  to  this  district. 
Fourth,  any  object  lesson  observed  as  a  re- 
sult of  treating  the  1000-acre  Haines  water- 
shed could  be  taken  as  a  safe  working  basi.s 
for  similar  operations  throughout  Southern 
California. 

The  first  expenditure  in  the  Haines  water- 
shed was  made  under  the  direct  supervision 
of  C.  C.  Buck,  an  experienced  superintendent 
of  con-struction,  who  has  built  similar  struc- 
tures in  Alaska  to  protect  sluicing  opera- 
tions.    This  work  was  done  in  December, 

1914,  and  consisted  in  building  six  retarding 
dams  in  a  dry  ravine  called  Western  Empire 
Canyon,  which  discharges  into  Haines  Can- 


yon, 2  miles  above  its  mouth.    The  materials 
used  in  this  construction  were  granite  boul- 


certain  lU  hr.  the  precipitation  measured 
1  in. 

The  writer  was  in  Haines  Canyon  during 
the  height  of  this  storm,  observing  run-oflE 
condition.  While  all  little  side  gullies  and 
ravines  were  pouring  out  their  flood  of  tur- 
bid water,  the  treated  ravine  above  referred 
to  had  no  surface  flow  escaping  into  Haines 
Canyon  over  the  face  of  the  detrital  cone. 
Within  the  treated  canyon  the  water  was 
flowing  clear  and  was  being  entirely  ab- 
sorbed in  the  gravels  at  the  mouth.     This 


Runoff  Conditions   on  Three   Mountain  Watersheds,  Showing  Effect  of  Check  Dams 


'  Mountain  Watershed 

Sq. 
miles 
area 

Max. 

disch., 

Jan.,  1916, 

sec.-ft. 

Max. 

disch.  per 

sq.  mile, 

sec.-ft. 

1. 

2.. 

3. 

4. 

Haines   

Cooli's    

I^ittle  Tujunsra 

.  .      1.45 

.50 

.  .    18.70 

164.5 

269.5 

2,835.0 

113.4 
539.0 
151.60 

POOLS  FORMED   BY  CHECK   DAMS   INDUCE  GROWTH 
OP  VEGETATION 

ders  and  oak  logs  which  were  found  on  the 
hillsides  directly  above  each  dam. 

First  Test  by  Storm 

The  first  test  given  these  structures  was 
in  the  major  storm  of  January,  1915.  A 
rain  gage  situated  in  the  valley  3  miles  be- 
low showed  9  in.  for  the  storm,  and  during  a 


Rainfall,  in  Inches,  Ditrino  Storm,  Jan. 

Time,  A.  M. 

Gage  12-1     1-2  2-3      3-4       4-5  .^,-6  6-7 

L«s  Angeles 17       .SO  .56       .83       .60  .19  ,11 

Paaadena 16      .29  .49       .73      .6.S  .66  .23 

Probable  Haines  Canyon : 

Free.  Baala  U  A.  Oage 23       .41  .77     1.14       .83  ,26  .15 

Probable  Haines  Canyon : 

Prec  Basis  Paaa.  Gage i6       .31  .58       .78       .70  ,71  ,25 

Haines  Canyon  Average 19       .36  .65       .96       .76  .48  .20 

Time,  P.  U. 

Gage  12-1     1-2  2-3      3-4       4-5  5-6  6-7 

Los  Angeles    12       ,09  .02       .03       .08  .11  .10 

Pasadena 07       .08  .01       .07       .10  .17  .22 

Probable  Haines  Canyon : 

Prec  Basis  I>.  A.  Gage 18       .12  .08       .04       .11  .10  .14 

Probable  Haines  Canyon : 

Prec.  Baste  Pasa.  Gage 08      .08  .01       .08       .11  .18  .24 

Haines  Canyon  Average 12       .07  .02       .06       .11  .17  .19 


17,  1916 


7-8 
.16 
.34 

8-9 
.08 
.61 

9-10 
.01 
.04 

10-11 
.02 
.02 

11-12 
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.03 
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.01 
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.36 
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.12 
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.04 
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.03 
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8-9 
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.09 
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.17 
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10-11 
.16 
.21 

11-12 
.10 
.32 

Total 
for 

24  hr. 
4.16 
5.33 

.08 

.12 

.23 

.22 

.14 

5.71 

.11 

.10 

.10 
.11 

.21 

.22 

.22 

.22 

.34 

.24 

5.71 
5.71 

Surface 

Surface         flow  at 

flow  at        mouth  of 

mouth         canyon 

of  canyon,        per 

Feb.  20,  '16,  sq.  mile, 

sec-ft.        sec-ft. 

5.  6. 

1.008  0.696 

0.24  0.480 

12.3  0.658 


Per  Per 

cent  of  cent  of 

column  4  column  6 

of  average  of  average 

of  3  of  3 

7.  8. 

42.3  113.9 

201.1  78.5 

56.6  107.6 


condition  was  maintained  during  each  storm 
throughout  the  winter.  During  the  follow- 
ing summer  Western  Empire  Canyon  was 
observed  to  have  undergone  a  radical 
change.  Instead  of  a  perfectly  dry  and  bar- 
ren gash  in  the  burnt-over  mountain  face, 
the  bed  of  the  gully  was  filled  with  moisture. 
Willows  were  springing  up  everywhere  and 
in  one  place  the  writer  measured  1/6  in.  of 
water  flowing.  These  conditions  had  been 
attained  in  a  gulch  where  neither  summer 
flow  nor  willow  growth  had  ever  been  seen. 
E.  J.  Mehren,  editor  of  the  Engineering  Rec- 
ord, inspected  the  work  in  September,  1915. 
He  noted  with  surprise  the  abundant  vege- 
tation springing  up  in  the  bed  of  the  ravine 
within  the  zone  of  moisture. 

The  work  was  carried  rapidly  forward  in 
Haines  Canyon  until  the  fall  of  1915,  at 
which  time  it  was  discontinued  by  the  board 
of  engineers,  who  considered  that  enough 
had  been  done  to  determine  what  degree  of 
efliciency  this  class  of  construction  might 
accomplish.  At  the  beginning  of  the  rainy 
season  Haines  Canyon  became  the  central 
point  of  interest  for  those  in  Southern  Cali- 
fornia who  were  concerned  with  flood  prob- 
lems. 

RAINFALL  Records 

No  storms  of  any  importance  for  the  sea- 
son were  recorded  in  Southern  California 
before  Jan,  1,  1916.  On  that  date,  however, 
rainfall  started,  and  with  the  exception  of 
Jan.  3,  7,  11  and  12,  more  or  less  rain  fell 
during  each  24  hr.  until  Jan.  19.  In  this 
16  days'  rainfall  the  Pasadena  gage  situated 
at  the  foot  of  the  San  Gabriel  Mountains 
showed  12.96  in.  with  7.90  in.  concentrated 
on  Jan.  17,  18  and  19.  The  greatest  rainfall 
for  any  24-hr.  period  was  between  6  p.  m., 
Jan.  16,  and  6  p.  m.,  Jan.  17,  when  4.68  in. 
fell.  The  greatest  hourly  intensities  oc- 
curred between  the  hours  of  3  a.  m.  and 
6  a.  m.  on  Jan.  17,  during  which  time  2.01  in. 
fell. 

The  precipitation  for  the  24  hr.,  Jan. 
16  and  17,  was  5.71  in.  in  Haines  Canyon 
against  4.16  in.  in  Los  Angeles,  and  5.31  in. 
in  Pasadena.  Equating  the  ratio  of  hourly 
intensities  to  total  precipitation  in  Haines 
Canyon  to  that  of  Pasadena  and  Los  An- 
geles in  turn  we  obtain  two  sets  of  values 
for  the  hourly  intensities  in  Haines  Canyon. 
Averaging  these  it  would  appear  that  68.2 
per  cent  of  the  rainfall  for  the  24  hr.  fell 
in  eight  consecutive  hours,  and  that  41.5  per 
cent  fell  in  three  consecutive  hours,  and  that 
16.8  per  cent  fell  in  one  hour.    At  the  end  of 
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this  eight  hours  of  intense  rainfall  there 
were  15  cu.  ft.  per  second  being  discharged 
from  Haines  Canyon  at  7.30  p.  m.,  and  there 
was  no  evidence  that  more  than  25  cu.  ft. 
per  second  had  passed  at  any  time.  Further- 
more the  velocities  of  flow  during  the  peak 
of  flood  discharge  were  so  low  that  the  suc- 
culent young  growth  with  which  the  stream 
bed  was  filled  was  not  harmed  to  the  slight- 
est extent. 

Check  Dams  Prove  Value 

At  11  p.  m.,  Jan.  17,  the  writer,  with 
others,  inspected  the  Sunland  wash  or  Lower 
Haines  Channel,  where  it  is  crossed  by 
Walnut  Avenue,  Sunland.  It  was  at  this 
point  that  the  water  left  the  debris-filled 
channel  in  1914,  and  practically  ruined 
seven  acres  of  fine  land,  belonging  to  Sec- 
retary Wells  of  the  Sunland  Chamber  of 
Commerce.  The  channel  at  this  point  was 
without  surface  flow  and  the  writer  esti- 
mated from  water  marks  that  the  maximum 
flow  during  the  night  had  not  exceeded  10 
sec.-ft.  Mr.  Wells  said,  "In  my  five  years' 
residence  here  I  have  seen  but  one  worse 
storm,  that  of  February,  1914.  At  least 
once  every  year,  and  sometimes  twice  a 
year,  it  would  have  been  foolhardy  to  at- 
tempt to  cross  the  Sunland  Wash  with  an  au- 
tomobile. This  year  any  agile  person  could 
have  jumped  over  it  in  its  highest  stage." 

Mr.  Rowley,  who  has  resided  in  Sunland 
for  thirty-three  years,  said,  "I  arose  at  2 
a.  m.,  Jan.  17,  because  I  expected  trouble  as 
a  result  of  the  intense  rainfall  at  this  time. 
A  small  creek  discharging  through  the  town 
of  Sunland  was  carrying  a  large  quantity  of 
water  and  was  doing  more  damage  than  ever 
before.  The  Sunland  Wash,  which  drains 
Haines  Canyon,  was  barely  running,  and  de- 
spite the  fact  that  the  heavy  rainfall  con- 
tinued for  over  three  hours,  a  man  could 
have  crossed  the  wash  on  foot  anywhere." 

At  12  o'clock  noon  Haines  Canyon  was 
discharging  5.05  sec.-ft.  at  its  mouth.  This 
water  was  perfectly  clear  and  had  a  velocity 
of  2  ft.  per  second.  At  12.30  p.  m..  Fall 
Canyon,  Laurel  Canyon  and  Upper  Haines 
Canyon,  the  three  principal  tributaries  of 
Haines  Canyon,  were  discharging  1.6  sec.- 
ft.,  0.75  sec.-ft.  and  0.60  sec.-ft.,  re- 
spectively, and  excepting  Fall  Canyon  which 
had    run    probably    15   sec.-ft.,    they   were 
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HAINES  CANYON   WAS  HENUDED  BY  FIRE   IN   1913   AND  THEKE  WAS  LITTLE  VEGETATION   LEFT   TO  RE- 
TARD THE   WATERS   IN  THEIR  WILD  SWEEP  TO  THE   MONTE    VISTA   VALLEY 


at  the  maximum  discharge  for  the  storm. 
It  must  be  borne  in  mind  for  the  sake  of 
comparison  that  at  12  o'clock  noon,  Jan.  17, 
the  principal  streams  of  Los  Angeles  County 
were  in  full  flood  flow.  They  had  passed  the 
danger  point  and  were  tearing  out  bridge 
approaches,  carving  new  channels,  etc.  The 
Tujunga  River,  into  which  Haines  Canyon 


CHECK  DAMS  HAVE  PREVENTED  FLOW  FROM  PASS- 
ING OVER  THIS   LARGE  CONE  OF   DEPOSIT  AT 
MOUTH    OF   WESTERN    EMPIRE   RAVINE 


VERY   SMALL  AMOUNTS  OF  SILT  ARE  CARRIED   IN- 
TO THE  BAYS  BEHIND  THE  AVERAGE  CHECK  DAM 

discharges,  had  just  ruined  a  Los  Angeles 
County  protection  levee  that  had  been  con- 
structed at  great  cost  less  than  a  year  be- 
fore. It  also  had  broken  through  the  South- 
ern Pacific  Railroad  Company's  levee  north 
of  the  San  Fernando  Boulevard  and  was 
menacing  hundreds  of  acres  of  valuable 
property. 

Comparison  of  Flow  Curves 

A  comparison  of  the  flow  curves  of  Haines 
Canyon,  Cook's  Canyon,  and  Little  Tujunga 
River,  practically  adjacent  watersheds,  is 
indicative  of  what  may  be  accomplished  by 
check  dams.  It  is  indeed  gratifying  to  see 
that  Haines  Canyon,  which,  in  1914,  dis- 
charged the  maximum  unit  flow  ever  re- 
corded in  Southern  California,  is  to-day 
showing  a  flatter  curve  than  either  of  its 
two  neighboring  streams. 

From  experiments  in  Clear  Creek  and 
from  one  season's  test  of  the  main  Haines 
Canycn  and  a  two  years'  test  of  Western 
Empire  Ravine,  we  are  in  possession  of  the 
following  data: 

Twenty  structures  at  the  experiment  sta- 
tion in  Clear  Creek  reduced  the  velocity  of 
flood  flow  as  much  as  71  per  cent,  demon- 
strating the  stability  of  inexpensive  struc- 


tures when  checking  high  flood  velocities. 

That  the  flood  flows  in  Haines  Canyon 
have  been  changed  from  much  the  worst  of 
any  in  the  immediate  neighborhood  to  by 
far  the  best,  is  indicated  by  the  first  test 
given  these  structures. 

That  out  of  Western  Empire  Ravine,  with 
a  large  cone  of  deposit  at  its  mouth,  there 
has  been  for  two  seasons  no  surface  flow 
into  Haines  Canyon,  and  a  constant  summer 
stream  in  this  canyon  has  been  developed 
where  none  had  ever  been  observed  before. 

These  facts  are  of  sufficient  weight,  I  be- 
lieve, to  warrant  the  engineering  opinion 
that  check  dam  construction  is  valuable  as 
a  flood  preventive  measure,  and  that  it  will 
come  to  be  recognized  as  one  of  the  impor- 
tant factors  in  controlling  floods,  not  alone 
in  Southern  California,  but  in  the  head- 
waters of  the  Ohio,  Mississippi  and  Colo- 
rado River  systems. 


Expense  Limits,  Pennsylvania 
Highway  Department 

FOR  some  time,  states  William  R.  Main, 
auditor  of  the  Pennsylvania  State  High- 
way Department,  in  the  "Pennsylvania  High- 
way News,"  the  department  hesitated  to 
place  arbitrary  restrictions  on  the  amount 
allowed  a  man  for  subsistence  in  the  field, 
each  account  being  scrutinized  carefully  on 
the  basis  of  its  individual  merit,  the  fact 
being  taken  into  consideration  that  rates  for 
the  same  service  varied  widely  in  different 
parts  of  the  state.  The  general  rule  was 
that  an  individual  should  incur  no  greater 
expense  in  connection  with  state  highway 
department  work  than  if  he  weVe  traveling 
on  his  own  account.  It  became  apparent, 
however,  that  the  temptation  was  toward 
extravagance  and  due  care  was  not  taken 
to  get  service  at  the  most  reasonable  rates 
possible. 

As  an  offset,  therefore,  arbitrary  rules 
were  established  and  are  now  in  force,  lim- 
iting the  charge  to  engineers,  superintend- 
ents and  corps  men  for  single  meals  to  50 
cents  and  the  combined  charg»fer  one  day's 
board  and  lodging'*  to  $2.  No  Pullman 
charges  are  allowed  except  sleeping  car  serv- 
ice and  this  only  when  accompanied  by  let- 
ter of  explanation.  The  chief  of  party  is  held 
responsible  for  making  arrangements  in  ad- 
vance for  his  corps  at  farmhouses  and 
boarding  houses  in  preference  to  having  the 
men  avail  themselves  of  hotels  in  adjacent 
towns  at  a  greatly  increased  expense.  At 
no  time  is  a  man  permitted  expense  outside 
his  own  district  unless  so  ordered  by  the 
chief  engineer. 
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Railroad  Bridge  Piers  Built  Both  Ways  from 
Central  Plant  on  Island 

Four-Rail  Trestle  at  Milton,  Pa.,  Accommodates  Cranes  on  Center  Track  and 
Concrete  Trains  on  Outside  Tracks — Two  Sets  of  Forms  Build  Twelve  Piers 


USING  a  central  construction  plant  on  an 
island  and  transporting  concrete  and 
materials  both  ways  on  a  trestle  upstream 
from  the  work,  the  twelve  concrete  piers  and 
four  abutments  for  the  new  Philadelphia 
&  Reading  Railway  bridge  over  the  Susque- 
hanna River  at  Milton,  Pa.,  have  been  prac- 
tically completed  since  a  contract  for  them 
was  let  last  July.  The  work  was  carried  on 
through  a  severe  winter,  as  a  climax  to 
which  the  flood  on  which  the  winter  ice  went 
out  early  in  April  carried  away  the  entire 
construction  trestle  across  the  east  channel 
and  destroyed  the  partly  built  steel  coffer- 
dam for  pier  3.  The  trestles  used  were  un- 
usual in  providing  three  tracks  with  four 
rails — one  for  locomotive  cranes  and  two 
for  concrete — while  the  work  was  handled 
so  that  all  three  tracks  were  used  at  once. 

Grade  Crossings  to  Be  Eliminated 

The  new  bridge,  immediately  upstream 
from  and  5  ft.  higher  than  the  old,  will  make 
possible  the  elimination  of  street  grade 
crossings  in  Milton.  This  work  is  now  go- 
ing forward  under  a  separate  contract,  and 
the  line  will  be  raised  when  it  is  finished 
so  that  it  will  not  be  difficult  later  to  elimi- 
nate the  grade  crossing  at  the  Pennsylvania 
Railroad  east  of  the  present  improvement 
work. 

The  river  has  a  shale  bottom  from  10  to 
16  ft.  below  low  water,  covered  with  from 
a  few  inches  to  8  ft.  of  silt  and  gravel. 
Piers  were  therefore  easily  built.  By  using 
through  girder  spans  and  raising  the  ele- 
vation of  the  track,  it  was  possible  to  pro- 
vide the  same  waterway  that  existed  with 
the  old  bridge,  to  keep  the  steelwork  above 
the  highest  flood  level  and  to  lower  the  cost 
of  construction  as  compared  with  longer 
spans.  The  crossing  is  for  the  Catawis.sa 
branch  of  the  Philadelphia  &  Reading  Rail- 
way, which  joins  the  main  line  just  west  of 
the  bridge,  and  both  the  old  and  new  bridges 
are  single  track. 


Both  old  and  new  bridges  are  made  up  of 
two  independent  bridges  across  the  east  and 
west  channels  connected  by  a  short  fill  across 
the  island.  A  turnout  on  trestle  work  from 
the  old  line  was  built  on  this  island  for  de- 
livering material.  Bottom-dump  sand  and 
gravel  railway  cars  were  dumped  from  it 
to  a  storage  pile  below  and  upstream  from 
the  trestle.  At  the  foot  of  this  pile  was  the 
track  extension  of  the  two  construction 
trestles,  north  of  which  in  turn  were  two 
mixers  mounted  under  separate  hoppers. 
One  was  fed  by  a  guy  derrick  and  the  other 
by  a  stiffleg  derrick.  The  cement  was  also 
handled  by  these  derricks  in  skips.    Cross- 


FORCE   OF    ICE   JAM    BENT    18-lNCH    BtAM^ 

overs  on  either  side  of  the  mixers  between 
the  narrow-gage  tracks,  which  were  the  out- 
side ones,  allowed  all  the  switching  to  be 
done    at    the    mixers.      The    crane    when 


%mm. 


TWO  MIXING  PLANTS  FACED  TBACK  CONNECTING  TRESTLES  ACKOSS  ISLAND 

Tli«  stlffleB  derrick  Is  between  Uie  two  plants,  the   «fuy  derrick  being  to  the  left  of  the  photograph  and 

unloading  trestle  and  material  plies  to  the  right. 


END    FORMS    TIED    ON    WITH    WIRE    ROPE 

dumping  concrete  was  thus  always  busy, 
being  supplied  by  two  tracks.  Gasoline 
mine  locomotives  did  the  hauling,  and  are 
preferred  by  the  contractor  to  steam  dinkies. 

Single-Wall  Steel  Cofferdams 

The  steel  coffers,  about  20  by  40  ft.  with 
round  ends,  were  set  between  inside  and 
outside  frames.  The  sheeting  was  driven 
through  the  mud  and  slightly  into  the  shale, 
which  is  soft  enough  to  pick,  to  shut  off 
leaks  at  the  bottom.  An  8-in.  pump,  set  in 
the  upstream  end,  unwatered  each  dam.  As 
the  water  was  lowered  two  or  three  sets  of 
bracing  were  put  in  and  the  mud  removed 
by  hand  digging  with  buckets  and  dumped 
around  the  piers.  A  sump  was  cut  in  the 
rock  in  each  case  and  shallow  side  ditches 
picked  out  to  drain  the  rock  surface  inside 
the  footing  form. 

Two  Sets  of  Forms  Required 

The  work  was  started  at  the  island  and 
carried  across  the  west  channel  first.  The 
advance  locomotive  crane  drove  the  trestle, 
which  consisted  of  18-in.  I-beam  stringers 
on  capped  bents  of  five  piles  each,  and  also 
set,  drove  and  excavated  the  coffers.  The 
second  crane  followed  it  up  with  the  con- 
crete work.  Two  sets  of  pier  forms  of  four 
build-ups  each  kept  three  piers  going  at  a 
time.  By  the  time  the  first  pier  was  ready 
for  the  last  lift  the  second  pier  woyld  be 
above  water,  and  the  bottom  forms  would 
be  stripped  from  the  first  pier  and  set  up  at 
the  third.  These  forms  were  of  1-in. 
tongue-and-groove  lumber  on  vertical  studs, 
lined  with  sheet  steel  plates.  The  side  forms 
were  tied  through  with  rods  and  the  curved 
end  forms  held  on  by  %-in.  cables  with  turn- 
buckles,  passing  entirely  around  the  pier. 

Enough  steel  sheeting,  from  20  to  28  ft. 
long,  was  required  to  build  one  abutment 
and  four  pier  cofferdams  at  the  same  time. 

Mortar  Face  Used 

The  piers  and  abutments  were  faced 
with  "granolithic"  inside  the  form,  using 
vertical  steel  plates  which  overlapped  and 
extended  all  around  the  form.  These  were 
raised  as  concreting  progressed.  Molding 
strips,  tacked  on  through  nail  holes  in  the 
steel  form  plates,  were  used  to  make  band 
ourses  around  the  piers.  The  "granolithic" 
mixture  was  made  at  the  pier  being  con- 
creted either  by  hand  or  in  a  small  wheeled 
mixer  set  on  a  plank  platform  on  the  trestle. 
Sand  and  cement  were  sent  out  to  it  on  cars 
in  the  concrete  trains. 

On  the  completion  of  work  in  the  west 
channel  that  in  the  east  channel  was  started 
and  handled  in  the  same  way,  except  for  the 
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Steel  Cantilever  Ribs  Balanced  Over  Main  Piers 
to  Form  Arched  Concrete  Spans 

Hanover  Street  Bridge  Over  Middle  Branch  of  Patapsco  River,  Baltimore,  Designed 
to  Avoid  the  Use  of  Falsework — Unusual  Pier  and  Abutment  Details  Adopted 


WORK  IN  WEST  CHANNEL  FINISHED  FIRST 

interference  from  floods  mentioned,  and  ex- 
cept that  a  mixer  and  derrick  were  set  up 
on  the  east  shore  to  build  the  abutment  on 
that  site.  This  was  wanted  in  advance  to 
allow  the  track  fill  to  be  made  against  it. 
At  the  time  of  the  April  flood  the  coffer  for 
the  fourth  pier  from  the  island  had  been 


UTILIZING  the  cantilever  principle  in 
the  design  of  the  structural  steel  ribs 
in  the  main  arched  spans,  in  order  to  facili- 
tate the  erection  by  placing  the  fabricated 
units  over  the  piers  and  using  them  for 
the  support  of  the  concrete  forms,  the  neces- 
sity for  expensive  falsework  or  centering 
in  the  construction  of  the  long  highway 
bridge  at  Hanover  Street,  Baltimore,  Md., 
described  in  last  week's  issue,  page  632,  was 
entirely  avoided.  Arch  action  in  the  arched 
steel  ribs  of  the  main  spans  is  eliminated, 
since  the  only  connection  between  the  ad- 
jacent cantilevers  at  the  crown   is  a  3.-in. 


ably  reduced.  Another  special  construction 
is  the  south  abutment,  formed  of  curtain 
walls  offset  and  paneled  on  the  outside,  hid- 
ing the  cantilever  ribs  extended  backward 
symmetrically  to  balance  the  cantilever  arm 
of  the  south  main  span.  Similar  construc- 
tion exists  at  the  pier  joining  the  arcade 
section  and  the  main  arched  section,  and 
also  at  the  bascule  piers,  except  that  the 
cantilever  arms  are  not  symmetrical. 

General  Design  Features 

The  Hanover  Street  bridge,  now  under 
construction  for  the  Maryland  State  Roads 


VARIOUS  STAGES  IN 
THE  CONSTRUCTION 
OF   MAIN   SPANS 


PIER  2  WITH  FORMS 
REMOVED  —  CONCRETE 
TO   BE  RUBBED 


partly  stood  up  but  not  driven.  It  collapsed 
in  the  ice  jam,  which  was  under  such  pres- 
sure as  to  curl  several  of  the  trestle  string- 
ers around  the  pier  noses  as  if  they  had 
been  old  rails.  The  trestle  was  replaced  as 
rapidly  as  possible  to  the  fifth  pier  from  the 
island,  which  was  built  in  advance  of  the 
fourth  while  the  contractor  was  waiting  for 
a  lower  stage  of  water  to  remove  the 
wrecked  cofferdam. 

The  old  piers  will  be  removed  but  the  old 
abutments  have  been  capped  with  concrete 
and  will  serve  as  downstream  wing  walls 
for  the  new  ones. 

The  pier  work  was  done  for  the  Philadel- 
phia &  Reading  Railway  by  the  Robert 
Grace  Contracting  Company,  for  which  F. 
P.  Kemon  was  superintendent  under  B.  R. 
Hundley,  manager  of  the  contractor's  work 
in  the  Eastern  territory.  S.  T.  Wagner  is 
chief  engineer  and  Clark  Dillenbeck  engi- 
neer of  bridges  and  buildings  of  the  Phila- 
delphia &  Reading  Railway,  while  the  field 
work  was  in  the  immediate  charge  of  J.  S. 
Ward  and  E.  F.  Gorman,  successively  resi- 
dent engineer. 


pin  placed  longitudinally  to  transfer  any 
unbalanced  live  load  for  conditions  causing 
unequal  deflection. 

The  main  piers  were  designed  with  verti- 
cal reinforced-concrete  cross  walls,  so  that 
the  amount  of  concrete  used  was  consider- 


Commission,  is  to  replace  the  existing  Light 
Street  timber  viaduct  crossing  the  Patapsco 
River  between  Baltimore  and  the  village  of 
Brooklyn  in  Anne  Arundel  County,  Md. 
The  new  bridge,  however,  is  located  on  an 
entirely  different  line.  It  crosses  the  middle 
branch  of  the  river  nearly  perpendicularly 
by  the  main  arched  spans  here  described, 
passes  over  the  point  of  land  in  Baltimore 
County  by  a  deep  cut  for  a  distance  of  1900 
ft.  and  thence  by  a  fill  in  shallow  water  for 
1400  ft.  to  a  bridge  consisting  of  sixteen 
30-ft.  and  one  32-ft.  continuous  reinfoiced- 


Eliminating  Grade  Crossings 

Of  the  thirty-six  grade  crossings  on  a 
210-mile  stretch  of  the  California  state 
highway  near  the  Oregon  line,  thirty  have 
recently  been  eliminated  by  relocating  the 
highways. 


^■■■8'0'Pier 


Detail  at  End  of  Rib  • 


STEEL  RIB  DETAILS — CROWN  JOINT  PIN  TRANSFERS   UNBALANCED  LOADING  TO  ADJACENT  CANTILEVERS 
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HALF  ELEVATION  AND  SECTION  OF  TYPICAL  SPAN   WITH  ELUPTICAL  INTRADOS  FOB  CONCRETE  RIBS  TO  IMPROVE  APPEARANCE 


concrete  spans,  then  by  1600  ft.  of  shallow 
fill  to  a  bridge  of  seven  15-ft.  continuous 
spans  to  Brooklyn. 

The  principal  crossing,  nearly  2300  ft. 
long,  consists  of  twelve  main  arched  spans 
of  103  ft.  between  centers  of  piers,  with  a 
rise  of  25  ft.,  a  double-leaf  bascule  span  of 
the  Rail  tj-pe,  150  ft.  clear,  with  two  adja- 
cent 55-ft.  spans  masked  with  curtain  walls 
and  supporting  the  operating  house,  460  ft. 
of  small  arched-beam  construction  called  the 
arcade,  with  curved  longitudinal  and  trans- 
verse outlines,  and  210  ft.  of  counterforted 
retaining  wall  connected  with  ties  on  the 
north  approach  leading  from  Hanover 
Street.  The  main  span  lengths  and  clear- 
ances were  fixed  by  .the  government  re- 
quirements for  allowing  small  boats  to  pass 
without  the  necessity  for  lifting  the  bascule 
span.  The  new  grade  is  some  30  ft.  above 
that  of  the  old  viaduct. 

The  accompanying  drawing  shows  the 
typical   construction   of   the   main   arched 


spans.     The  floor  is  a  concrete  slab  rein-     rods  on  5-in.  centers  transversely  and  8-in. 
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MAIN  PIERS  DESIGNED  WITH  CAP  AND  BASE  CONNECTED   BY  VERTICAL  WALLS 

forced  in  both  directions,  using  %-in.  round 
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Part  Section  EE 


SOUTH  ABUTMENT  IS  OF  MASSIVE  APPEARANCE — INTERIOR  RIBS  BALANCE  CANTILEVER  ARMS 


centers  longitudinally,  with  the  spacing  in- 
creased toward  the  supports  and  alternate 
rods  bent  up  over  the  supporting  beams. 
Rods  5  ft.  long  are  added  at  the  top  flanges 
over  the  beams  to  aid  in  resisting  negative 
bending  moments.  An  expansion  joint  is 
placed  at  the  center  of  each  main  span,  with 
details  as  shown  in  the  drawing  herewith. 
Similar  joints  are  placed  about  106  ft. 
apart  on  the  arcade  approach  section  of 
the  bridge. 

Design  of  Main  Ribs 

The  cantilever  steel  framework  shown  in 
an  accompanying  drawing,  consisting  of 
eye-bar  top  chords,  a  vertical  tower  and 
arched  girder  lower  chords,  ten  over  each 
main  pier,  was  designed  to  carry  the  wet 
concrete  as  it  was  poured  and  the  forms 
necessary  to  support  this  concrete,  assum- 
ing that  the  two  cantilever  ends  would  be 
poured  nearly  symmetrically.  Then  the  re- 
inforced concrete  arms  were  analyzed  for 
full  and  unbalanced  live  load,  assuming  that 
an  initial  stress  had  been  developed  in  the 
steel  by  the  forms  of  green  concrete.  The 
method  of  least  work  was  used  to  analyze 
the  stresses  in  the  cantilever  arms  to  obtain 
the  shear  transferred  to  the  adjacent  arm 
by  the  crown  pin.  For  the  live  load  analy- 
sis the  strengthening  effect  of  the  inclos- 
ing concrete  in  resisting  compression  was 
included  by  finding  a  pressure  line  and 
treating  the  entire  rib  as  a  reinforced  con- 
crete arch  ring,  the  value  of  concrete  being 
taken  as  650  lb.  per  square  inch.  Only  a 
slight  unbalanced  dead  load  was  provided 
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for  in  the  design  of  the  vertical  steel  tower 
and  its  anchorage  to  the  pier. 

The  live  loading  used  in  the  design  con- 
sisted of  two  50-ton  electric  cars,  coupled 
together,  on  each  railway  track,  a  24-ton 
truck  on  any  part  of  the  roadway,  and  80 
lb.  per  'square  foot  on  the  sidewalk.  To 
provide  for  impact  effects,  the  live  load 
stresses  due  to  moving  wheel  loads  were 
increased  15  per  cent.  The  lateral  forces 
prescribed  were  30  lb.  per  square  foot  on 
one  and  one-half  times  the  area  of  the  ver- 
tical projection  and  10  per  cent  of  the 
specified  live  load  on  one  track.  The  longi- 
tudinal forces  were  specified  at  20  per  cent 
of  the  live  load  for  one  line  of  traffic. 

The  vertical  spandrel  columns  supporting 
the  roadway  floorbeams  were  first  designed 
as  reinforced-concrete  columns  with  vertical 
round  rod  reinforcement.  At  the  request 
of  the  fabricating  company  an  alternate 
design,  using  four  angles  2  x  2  x  Vi  in-  with 
tie  plates,  inclosed  in  concrete,  was  adopted 
in  order  to  make  the  units  complete  for 
erection  purposes,  to  give  stiff  connections 
between  the  main  lower  rib  and  the  columns 
and  to  furnish  support  for  the  eyebars. 

Main  Piers  and  South  Abutment 

As  indicated  by  an  accompanying  draw- 
ing, the  main  piers  are  designed  to  econo- 
mize in  the  amount  of  concrete  by  the  use 
of  vertical  cross  walls,  which  resemble  a 
reinforced-concrete  counterfort  type  of  con- 
struction. The  steel  rods  are  all  placed  near 
the  outside  of  the  3-ft.  cross  walls  where 
they  are  most  effective  in  developing  the 
required  fixing  moment  for  unbalanced  load- 
ing on  the  cantilever  arms. 

The  apparently  massive  construction  at 
the  south  abutment  pier  1  and  at  the  bas- 
cule piers  is  attained  by  the  use  of  rein- 
forced-concrete facing  walls,  with  deep 
panels  and  wide  offsets,  masking  the  bal- 
ancing ribs  which  extend  into  them.  The 
end  retaining  wall  at  the  south  abutment 
is  simply  a  connecting  transverse  wall  join- 
ing the  outer  walls  and  the  ribs,  and  made 
deep  enough  to  reach  a  secure  foundation, 
widened  with  a  footing.  The  cross  walls 
at  pier  1  and  at  the  bascule  piers  act  as 
counterweights  necessitated  by  the  short 
ends  of  the  hidden  cantilevers. 

The  structure  is  being  built  under  the 
supervision  of  H.  G.  Shirley,  chief  engineer 
of  the  Maryland  State  Roads  Commission. 
J.  E.  Greiner  of  Baltimore,  is  consulting 
engineer,  and  E.  H.  Wroe,  district  engi- 
neer. The  general  contractor  is  H.  P.  Con- 
verse &  Company  of  Boston,  Mass.  The 
steel  framework  for  the  main  structure  was 
fabricated  by  the  Maryland  Steel  Company, 
and  the  Strobel  Steel  Construction  Company 
designed  and  erected  the  bascule  span. 


Consistency  Test  for  Concrete 

The  structural  materials  testing  labora- 
tory of  Lewis  Institute,  Chicago,  under 
Prof.  D.  A.  Abrams,  is  conducting  some 
tests  for  the  committee  on  aggregates  of 
the  American  Society  for  Testing  Materials 
on  a  method  of  standardizing  the  consist- 
ency of  mix  of  concrete.  Cylindrical  forms 
8  in.  in  diameter  and  either  12  or  16  in.  high 
are  used.  The  concrete  is  poured  in  them 
and  puddled  with  a  bar.  The  form  is  re- 
moved at  once.  If  the  mixture  stands  with- 
out change  it  is  considered  too  dry.  If  it 
slumps  more  than  a  %  in.  it  is  too  wet.  If 
the  slump  is  only  V^  in.  it  is  considered 
correct.  Final  conclusions  have  not  been 
reached  regarding  the  test. 


Products  Depending  on 
Hydroelectric  Energy 

Affect  Greater  Number  of  Industries  Than  Is 
Generally  Appreciated — Lawrence  Addicks 
Gives,  Also,  Unit  Power  Consumption 

BRIEF  reference  was  made  in  this  jour- 
nal last  week  in  the  editorial  entitled 
"ihe  Waste  at  Niagara,"  to  the  industries 
dependent  on  electrically-produced  products. 
This  subject  was  enlarged  upon  by  Lawrence 
Addicks,  past  president  of  the  American 
Electro-chemical  Society,  in  an  address  on 
April  26  before  the  American  Institute  of 
Electrical  Engineers.  Mr.  Addicks  also 
discussed  cost  of  power  in  relation  to  elec- 
trochemical processes.  This  phase  of  the 
subject  is  discussed  editorially  in  this  issue, 
but  the  present  extract  from  the  paper  re- 
fers only  to  the  materials  produced  and  the 
unit  power  consumptions. 

The  electric  current,  Mr.  Addicks  said, 
may  be  used  for  its  chemical  effect,  giving 
oxidation  products  at  the  anode  and  reduc- 
tion products  at  the  cathode  in  an  elec- 
trolytic cell;  or  it  may  be  used  for  its  heat 
effect  in  an  electric  furnace,  where  high 
temperatures  and  a  controlled  atmosphere 
are  desirable;  or  both  effects  may  be 
utilized,  as  in  the  electrolysis  of  fused  salts. 
Finally,  we  have  the  effects  of  electric  dis- 
charges through  gases. 

A  small  beginning  in  electro-plating  two 
generations  ago  has  developed  until  the 
great  majority  of  the  copper  output  of  the 
world  is  electrolytically  refined;  silver  is 
thus  parted  from  gold  and  gold  from  the 
platinum  metals,  bismuth-bearing  lead  can 
be  successfully  treated,  electrolytic  nickel  is 
well  known,  and  zinc  and  tin  so  refined  are 
appearing  in  the  market.  In  general,  elec- 
trolytic refining  not  only  increases  the  pur- 
ity of  the  metal  but  makes  possible  the  re- 
covery of  the  impurities  as  byproducts,  thus 
greatly  cheapening  the  cost  of  some  of  the 
less  common  elements. 

The  electrolysis  of  common  salt  is  the 
basis  of  the  electrolytic  alkali  industry,  the 
products  of  which  are  caustic  soda,  the 
starting  point  for  various  chemical  indus- 
tries, and  used  in  very  large  quantities  in 
soap  making,  mercerizing  cotton,  etc.; 
metallic  sodium,  also  used  as  a  foundation 
for  other  products,  such  as  the  cyanide  so 
largely  used  in  the  metallurgy  of  silver  and 
gold;  chlorates,  u^^ed  in  the  manufacture 
of  matches,  certain  explosives,  etc. ;  hypo- 
chlorites, of  value  for  bleaching;  chlorine, 
employed  as  a  sterilizing  and  chloridizing 
agent  and  for  the  formation  of  bleach. 

Electric  Furnace 

The  electric  furnace  has  created  a  host 
of  new  industries.  Very  briefly,  the  chief 
products  consist  of  abrasives,  such  as  car- 
borundum, alundum,  aloxite,  etc.;  graphite; 
silicon;  ferro-alloys,  such  as  ferro-silicon, 
-manganese,  -chrome,  -tungsten,  -vanadium 
and  others,  which  are  used  in  the  steel  in- 
dustry for  producing  sound  ingots,  harden- 
ing, making  special  steels,  high-speed  tool 
steel,  armor  plate,  etc.;  refined  steel  of 
crucible  grade;  phosphorous  by  distillation; 
calcium  carbide,  used  in  the  generation  of 
acetylene  and  in  the  manufacture  of 
cyanimia;  and  so  on.  It  is  also  being  tried 
out  experimentally  as  a  competitor  of  the 
combustion  furnace  in  the  metallurgy  of 
many  metals.  Used  as  an  electrolytic  fur- 
nace, we  have  the  very  important  applica- 
tion to  the  production  of  aluminum. 

The  industrial  use  of  electric  discharges 


through  gases  is  still  in  its  infancy,  but  we 
have  ozone  and  nitric  acid  among  the  prod- 
ucts, the  former  used  for  sterilization  and 
the  latter  as  a  base  for  fertilizers  and  ex- 
plosives. 

Every  one  of  these  industries  consumes 
large  quantities  of  energy.  Starting  at  the 
bottom,  we  have  the  refining  of  lead  at  120 
kw.-hr.  per  ton.  and  of  copper  at  300  kw.-hr. 
per  ton.  Where  diaphragms  are  used,  as  in 
nickel  refining,  the  power  rises  to  about 
3000  kw.-hr.  per  Ion.  Where  insoluble 
anodes  are  used  for  the  recovery  of  a  metal 
from  solution,  the  power  will  range  from 
700  to  4000  kw.hr.  per  ton,  depending  upon 
the  metal,  the  amount  of  depolarization  at 
the  anode,  and  of  course  the  current  density. 

Turning  now  to  electric  furnaces,  an  ordi- 
nary melting  operation,  such  as  casting  an 
alloy  or  refined  steel,  generall  requires  from 
600  to  1000  kw.-hr.  per  ton.  In  the  produc- 
tion of  ferro-alloys,  which  is  really  a  smelt- 
ing operation,  a  large  amount  of  energy  is 
consumed  by  the  endothermic  reaction,  and 
the  power  used  runs  from  3000  to  8000  kw.- 
hr.  per  ton  of  product,  depending  upon  the 
grade  of  alloy  made.  The  aluminum  fur- 
nace requires  25,000  kw.-hr.  per  ton  of  prod- 
uct. The  electrolytic  refining,  alkali  and 
aluminum  industries  require  direct  current ; 
the  graphite,  carborundum,  melting  and 
ferro-alloy  furnaces  use  alternating  current. 
In  general  low  voltage  and  high  amperage 
is  employed.  In  the  case  of  alternating  cur- 
rent this  is  readily  obtained  by  the  use  of 
suitable  transforming  units;  in  the  direct- 
current  processes  it  is  customary  to  connect 
a  sufficient  number  of  cells  or  furnaces  to- 
gether to  obtain  a  reasonable  line  voltage. 
Individual  industries  in  plants  of  modern 
commercial  size  require  blocks  of  energy 
ranging  from  5000  to  50,000  kw.-hr.  and  it 
is  self-evident  that  the  charge  for  energy 
in  such  quantities  isi  a  vital  item. 


Hydroelectric  Power  in  Spain 

ACCORDING  to  recently  compiled  statis- 
tics, U.  S.  Consul  General  Hurst,  at 
Barcelona,  reports  the  hydraulic  power 
available  in  Spain  is  estimated  at  over 
5,000,000  hp.  There  are  110  large  hydro- 
electric plants  exploiting  a  total  power  of 
281,490  hp.  and  a  large  number  of  small 
plants,  so  that  the  whole  amount  of  power 
in  use  may  be  reasonably  estimated  at  300,- 
000  hp.  This  total  will  probably  be  in- 
creased to  500,000  during  1916,  when  impor- 
tant installations  are  expected  to  be  com- 
pleted. The  total  horsepower  controlled 
by  the  110  large  enterprises  referred 
to  is  1,020,790,  and  consequently  739,300  of 
their  total  power  remains  to  be  developed. 

Independent  of  this  amount  numerous 
paper,  spinning,  and  flour  mills,  and  other 
manufacturing  plants  are  run  by  water 
power  not  transformed  into  electricity.  In 
Catalonia,  northeastern  Spain,  the  textile 
industries  alone  use  some  200,000  hp., 
about  one-half  of  which  is  natural  water 
power.  The  estimated  power  of  the  streams 
of  the  Pyrenees  running  through  Catalonia 
amounts  to  1,135,000  hp.,  and  concessions 
have  been  granted  for  the  exploitation  of 
only  800,000  hp. 

The  water  power  of  the  rivers  of  Spain 
has  been  estimated  as  capable  of  producing 
horsepower  as  follows :  Ebro  and  aflduents, 
1,300,000;  Duero,  900,000;  Guadalquiver, 
750,000;  Tajo,  700,000-  Guadiana,  370,- 
000 ;  Mino,  250,000 ;  Jucar,  190,000 ;  Segura 
and  aflluents,  100,000;  and  others,  600,000, 
making  a  total  of  5,160,000  hp. 
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Truss  Deflections  Accurately  Determined  by 
Angle  Changes  and  Elastic  Weights 

Different  Methods  Explained  and  Compared — Practical  Formulas  and 
Diagrams  Designed  to  Save  Time  Are  Illustrated  by  Examples — Part  2 

By  D.  B.  STEINMAN 
Special  .Assistant  to  Gustav  Lundenthal,  Consulting  Engineer,  New  York  City 


CONTINUING  the  discussion  of  the 
method  of  angle  changes  and  its  appli- 
cations, as  presented  in  Part  1  in  last  week's 
issue,  page  644,  the  example  of  change  in 
length  of  an  arch  chord  will  now  be  consid- 
ered. The  method  of  elastic  weights  will 
then  be  presented  in  full  detail  and  followed 
by  examples  of  its  application. 

Example  6 — To  Find  the  Change  in 
Length  of  an  Arch  Chord 

In  this  case  the  "weights"  A9,  instead  of 
being  applied  vertically,  are  considered  act- 
ing in  the  direction  of  the  desired  deflec- 
tion ;  that  is,  parallel  to  the  arch  chord  AB, 
Fig.  12.  The  deflection  due  to  the  angle 
changes  will  be  the  sum  of  the  moments  of 
the  angle  changes  about  AB. 

M=Zy\<:f  (9) 

where  y  is  the  perpendicular  distance  of 
each  angle  change  from  the  chord  AB.  To 
correct  for  the  line  changes,  the  formula 
becomes 

Ai  =  £j/ •  A9 -f  ZAs  •  cos  a  (10) 
where  As  is  the  elongation  of  each  member 
of  the  linear  chain  and  a  is  its  inclination 
to  the  chord.  If  the  panel  length  p  is  con- 
stant, this  formula  may  be  written 

AJ  =  Li/-A<?-f-^ZM  (10a) 

where  u  is  the  unit  stress  in  each  member. 
The  value  of  Ai  thus  found  for  any  given 
loading,  divided  by  the  value  of  M  for  a 
horizontal  unit  load  applied  at  B,  will  give 
the  horizontal  reaction  H  at  the  ends  of  the 
arch  if  the  displacement  is  prevented.  In 
a  three-hinged  arch  the  value  of  At  given 
by  equation  (10)  or  (10a)  divided  by  the 
arch  rise  will  give  the  angle  change  at  the 
crown  hinge.  Formula  (10)  may  also  be  ap- 
plied to  find  the  change  in  distance  between 
any  two  points  of  a  curved  chord  of  an  arch 
or  truss. 

Deflection  Diagrams  for  Higher 
Structures 

To  find  the  vertical  deflections  of  the  arch 
represented  in  Fig.  12,  the  moment  diagram 
of  the  angle  changes  is  constructed  as  for  a 
simple  span  AB.  In  other  words,  after  the 
strains  As  are  found,  the  indeterminateness 
of  the  structure  does  not  affect  the  calcula- 
tion of  the  deflections.  Similarly,  in  con- 
tinuous trusses,  the  angle  changes  are  cal- 
culated from  the  strains  in  the  actual  struc- 
ture, and  then  each  span  is  treated  as  a 
simple  span  in  the  construction  of  the  de- 
flection diagram. 

For  a  cantilever  truss,  Fig.  13,  the  de- 
flection of  the  free  end  is  given  by  the 
formula 

l  =  Ia-ti<9  (11) 

where  x  is  the  horizontal  distance  of  each 
angle  change  from  the  free  end.  In  other 
words  the  cantilever  is  treated  as  fixed  at 
the  free  end  and  free  at  the  fixed  end  when 
the  angle  changes  are  applied  as  weights. 
Extending  the  above  principles  to  a  canti- 
lever bridge,  we  obtain  the  deflection  dia- 
gram represented  in  Fig.  14. 

In  order  to  dispense  with  the  necessity  of 
making  a  separate  correction  for  the  effect 


of  the  line  changes  upon  the  deflections,  the 
method  of  elastic  weights  is  used.  This 
method,  in  common  with  the  preceding 
method,  makes  use  of  the  angle  changes  in 
a  truss,  but  differs  from  the  preceding 
method  in  requiring  the  angle  changes  to  be 
determined  and  applied  at  the  center  of 
moments  for  each  member  instead  of  at  the 
contiguous  panel  points. 

The  kinematic  basis  for  this  procedure 
lies  in  the  fact  that  the  pole,  or  center  of 
relative  rotation,  of  two  parts  of  a  truss 
held  together  by  any  member  coincides  with 
the  center  of  moments  for  that  member. 
Thus,  in  Fig.  15,  any  strain  in  the  chord 
member  3-5  produces  relative  rotation  of 
the  two  segments  of  the  truss  with  the  cen- 
ter of  moment  C  acting  as  a  hinge  or  pole. 


^ '   '  To  Find  the  Change  in  Length  of  an  Arch  Chord  • 
Fig.  12 

I 


Deflections  in  a  Cantilever  Truss 

F1&13 

Similarly,  in  Fig.  16,  any  strain  in  the 
diagonal  3-4  produces  relative  rotation  of 
the  two  segments  of  the  truss  (shown 
shaded),  with  the  pole,  or  virtual  hinge,  at 
the  intersection  of  the  connecting  links  2-4 
and  3-5 ;  that  is,  at  the  center  of  moments 
C.  In  both  cases  the  amount  of  relative 
rotation  or  angle  change,  measured  in 
radians,  is  given  by  the  formula 

A9  =  As/r  (121 

where  As  is  the  strain  (elongation)  in  the 
member  and  r  is  its  lever  arm  from  the 
center  of  moments. 

If  the  angle  change  A9  is  applied  at  any 
point  other  than  the  true  pole,  a  correction 
remains  to  be  made  for  a  translatory  effect 
not  covered  by  the  rotation.  But  if  the 
angle  change  is  applied  at  the  true  pole — 
that  is,  at  the  center  of  moments  C — the 
effect  of  each  strain  As  becomes  completely 
represented  by  a  pure  rotation,  so  that  no 
correction  is  necessary  for  any  additional 
effect  of  translation  such  as  that  of  the  line 
changes  in  the  preceding  method. 

The  method  of  elastic  weights  then  con- 


sists in  finding  the  angle  change  A9,  defined 
by  equation  (12),  for  each  member,  and  ap- 
plying it  as  a  weight  at  the  corresponding 
center  of  moment;  the  resulting  mo- 
ment polygon  constitutes  the  deflection  dia- 
gram of  the  structure. 

General  Proof 

The  following  is  a  general  proof  of  this 
principle:  In  the  method  of  unit  loads  the 
stress  S,  in  any  member  is  equal  to  the 
bending  moment  M,  at  the  center  of  mo- 
ments C  divided  by  the  lever  arm  r.  Con- 
sequently equation  (3)  for  the  deflection  of 
any  panel  point  X  may  be  written,  using 
equation  (12), 

M 

S  =  S. -As  =-^-As  =  M,  •  A9         (13) 

in  which  M^  is  the  bending  moment  at  C 
produced  by  a  unit  load  applied  at  X.  But, 
by  virtue  of  the  reciprocal  relation  for 
single  loads  between  the  bending  moments 
at  any  two  points  of  a  span,  M^  also  repre- 
sents the  bending  moment  at  X  producible 
by  a  unit  load  applied  at  C;  and  A9  ■  M^  is 
therefore  the  bending  moment  at  X  pro- 
ducible by  a  load  of  A9  applied  at  C.  Con- 
sequently equation  (13)  states  that  the  de- 
flections *,  due  to  the  strain  in  any  member, 
are  equal  to  the  bending  moments  produced 
by  a  weight  A9  applied  at  the  center  of  mo- 
ments C.  The  total  deflection  diagram  of  a 
framed  structure  is  therefore  identical  with 
the  moment  diagram  of  all  the  angle  changes 
applied  as  weights  at  the  respective  centers 
of  moments,  which  was  to  be  proved. 

For  the  effect  of  the  chord  members  on 
truss  deflections  the  method  of  elastic 
weights  is  identical  in  procedure  with  the 
preceding  method  (Fig.  8,  Part  1).  It  is 
only  in  the  method  of  including  'effect  of 
web  members  that  the  two  procedures  differ. 

Application  to  Case  of  Diagonal 

Fig.  16  shows  the  application  of  this 
method  to  the  finding  of  the  deflections  pro- 
duced by  the  elongation  of  a  diagonal.  In 
this  case  the  pole  or  center  of  moments  C 
is  located  outside  of  the  span.  As  this  is 
not  a  panel  point  of  the  truss,  we  cannot 
apply  A9  as  a  weight  directly  at  C.  Instead 
we  replace  A9  by  two  other  weights  which 
will  produce  the  same  effect.  These  are  the 
vertical  components  P  and  Q  applied  at  the 
ends  of  the  diagonal  under  consideration. 
If  a  and  h  are  the  respective  horizontal  dis- 
tances of  these  two  points  from  the  pole  C, 
and  if  p  ( =  6  —  a)  is  the  distance  between 
them,  the  general  expression  for  P  and  Q 
may  be  written 

P  =  A9-  -  andQ  =  — A9-  -       (14) 
V  P 

P,  being  the  component  nearer  to  A9,  al- 
ways has  the  same  sign  as  A9,  and  is  larger 
than  the  other  component  Q.  With  these 
two  weights  acting  on  the  truss,  the  result- 
ing moment  diagram  AMNB  is  constructed, 
and  the  ordinates  of  this  diagram  give  the 
deflections  of  the  different  panel  points  due 
to  the  elongation  of  the  diagonal  d. 

To  find  the  deflections  due  to  a  vertical 
member  (Fig.  17),  the  component  weights 
P  and  Q  are  considered  applied  at  the  panel 
Doints  of  the  loaded  chord  on  either  side  of 
the  section  taken  through  the  web  member ; 
these  values  of  P  and  Q  are  also  given  by 
equation  (14). 

To  find  the  total  deflections  of  a  truss, 
find  the  weights  A9  for  all  the  chord  mem- 
bers by  equation  (12),  and  the  weights  P 
and  Q  for  all  the  web  members  by  equation 
(14),  and  then  take  the  algebraic  sum  of  all 
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the  weights  at  each  panel  point.  These  sums, 
which  are  to  be  applied  as  loads  at  the  re- 
spective panel  points,  are  called  "elastic 
weights,"  and  are  represented  by  the  sym- 
bol w.  The  moment  diagram  of  the  elastic 
weights  constitutes  the  deflection  diagram 
of  the  structure. 

The  above  is  the  general  procedure  of  the 
method  of  elastic  weights.  The  work  may 
be  expedited,  however,  by  transforming  the 
above  formulas  into  more  convenient  ex- 
pressions. 

If  Ac  is  the  elongation  of  any  chord  mem- 
ber and  A'c  is  the  same  strain  multiplied  by 
the  secant  of  its  inclination  to  the  hori- 
zontal, the  contribution  to  the  elastic  weight, 
given  by  equation  (12),  reduces  to 

Atp  =  rt  ^'c/h  (15) 

where  h  (Figs.  15,  18)  is  the  height  of  the 
truss  at  the  point  of  application  of  A?. 

If  fe,  and  K  (Fig.  16)  are  the  heights  of 
the  truss  at  P  and  Q  respectively,  and  if  r, 
and  r,  are  the  perpendiculars  from  the  ends 
of  A,  and  h,  to  the  diagonal  d,  then  P  and  Q 
are  given  by  any  of  the  following  formulas : 


Ad 


«^=^ 


P  =  ± 


A^ 
h.  ' 


Q  =  ^ 


A'd 


(16) 
(17) 


where  A'd  represents  the  elongation  of  the 
diagonal  multipled  by  the  secant  of  its  in- 
clination to  the  horizontal.  If  6  is  the  angle 
of  this  inclination,  the  component  P  or  Q 
which  acts  at  the  upper  end  of  the  diagonal 
is  given  by  the  formula 

P  or  Q  =  — Ad/psin9  (18) 

For  a  vertical  web  member,  v  (Fig.  17), 
if  P  or  Q  is  the  component  coinciding  with 
V,  the  other  is  given  by  the  simple  formula 
Q  or  P  =  —  \v/p  (19) 

For  any  web  member,  if  either  P  or  Q  is 
known,  the  other  can  be  found  from  P  +  Q 
=  A?,  or  from  the  ratio 

p/Q  =  —  b/a  =  —  hjh,  (20) 

If  the  truss  has  parallel  chords,  or  if  the 
two  chords  cut  by  the  section  through  the 
web  member  are  parallel,  P  =  —  Q. 

Combination  Formulas 

Instead  of  applying  a  formula  separately 
for  each  member  of  the  truss,  combination 
formulas  may  be  used.  Thus,  in  a  truss  of 
the  Warren  type  (no  verticals)  the  elastic 
weight  to  be  applied  at  each  panel  point  is 
obtained  by  combining  equations  (15)  and 
(17) 

w  =  ±  (A'c  — A'd,  — AU)//i      (21) 

where  h  is  the  vertical  altitude  of  the  tri- 
angle formed  by  the  members,  c,  d^  and  d 
(Figs.  15,  18).  The  4-  sign  is  used  for  the 
upper  panel  points  and  the  —  sign  for  the 
lower  panel  points.  An  example  of  the  appli- 
cation of  this  formula  to  the  determination 
of  a  deflection  diagram  is  given  in  the  previ- 
ously cited  article  in  the  Engineering  Record 
of  Aug.  28,  1915,  page  259.  This  formula 
must  not  be  confused  with  equation  (6)  of 
the  method  of  angle  changes ;  the  one  is  an 
actual  angle  change,  the  other  an  elastic 
weight  representing  the  resultant  effect  of 
three  angle  changes ;  the  difference  between 
the  two  expressions  represents  the  correc- 
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tion  for  the  line  changes  in  the  web  mem- 
bers. 

Another  combination  formula  for  the 
elastic  weights  in  a  Warren  truss  is 

It  w  =  \'c/h  —  Adyr,  —  ^dJr,    (22 ) 

where  t\  and  r.  are  the  perpendiculars  from 
the  foot  of  h  to  the  two  diagonals  d,  and  d„ 
Fig.  18. 

In  a  Pratt  truss  with  parallel  chords  and 
vertical  posts,  Fig.  19,  the  elastic  weight  to 
be  applied  at  each  panel  point  of  the  lower 
chord  is  given  by  a  combination  of  equa- 
tions (15),  (16)  and  (19): 


w 


Ac,  —  Ac,       Ad,  —  Adj 


Av, 


•  Ar 


h 


V 


-(23) 


The  sign  of  any  elastic  weight  Aip,  P  or 
Q,  is  always  taken  as  plus  if  it  tends  to 
produce  downward  deflection  of  its  point  of 
application.  Thus  for  chord  members  in  a 
truss  span  Acp  is  plus  (downward)  for  com- 
pression in  a  top-chord  member  or  tension 
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Fl6. 15 


Q^-^:i:._A 


4^ 


Contribution  of  a  Diagonal  to  Truss  Deflections 
M&I6 


Contribution  of  a  Vertical  to 

Truss  Def  iections 

Fig.  17 


Elastic  Weight  at 
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Deflection  Diagram  for  a  Cantilever  Bridge 
Fig.  14 


in  a  bottom-chord  member.  For  a  diagonal 
the  components  P  and  Q  have  opposite 
signs,  and  are  assumed  to  be  directed  to- 
ward each  other  or  away,  according  as  the 
diagonal  is  in  compression  or  tension.  For 
a  vertical  the  component  P  or  Q  at  the  foot 
of  the  member  is  taken  as  plus  (downward) 
if  the  member  is  in  tension. 

In  the  case  of  vertical  hangers  or  posts 
whose  strains  affect  the  deflections  of  but  a 
single  panel  point,  it  is  best  to  disregard 
their  strains  until  the  deflection  diagram  is 
constructed ;  the  correction  is  then  made  by 
equation  (7),  simply  adding  their  strains  to 
the  ordinates  of  the  deflection  diagram.  In 
the  case  of  a  truss  having  vertical  web 
members  the  deflection  diagram  represents 
the  displacements  of  the  lower  panel  points 
only ;  the  deflections  of  the  upper  chord  may 
be  obtained  by  correcting  as  above. 

Example  7 — To  Find  the  Deflections  of 

A   Truss   by   the   Method   of 

Elastic  Weights 

Fig.  20  represents  a  seven-panel  Pratt 
truss  with  dimensions  as  indicated.  The 
elastic  strains  (in  inches)  produced  by  the 
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Method  of  Elastic  Wfeghts  Applied  to  an  Inclined  Chord  Tru56 
Fig.  20 

dead  load  plus  a  full  live  load  of  6000  lb.  per 
linear  foot  of  truss  are  marked  on  the  mem- 
bers in  parentheses.  The  elastic  weights 
are  computed  by  equations  (12),  (17),  (19) 
and  (20)  as  in  the  accompanying  table. 

In  the  above  evaluation  of  the  elastic 
weights  the  diagonals  UJ^,  and  VJj,  and 
the  post  VJj,  are  omitted,  as  their  strains 
are  zero  or  negligible.  The  presence  of  two 
diagonals  in  the  center  panel  is  taken  into 
account  by  using  only  one-half  of  the  strains 
in  the  affected  members  {UJJ„  L^„  U^L, 
and  U^LJ  in  conjunction  with  each  diag- 
onal. Combining  all  the  elastic  weights  at 
each  panel  point,  and  applying  the  method 
of  successive  summations,  we  obtain  the  de- 
flections as  follows: 


Elastic 

Mo- 

Point weight 

Shear 
0.0265 

ment 

Deflection, 
in. 

Lr    0.0090 

0.0175 

0.0265 

0.94 

(-t-  0.09  —  1.03) 

Ls     0.0079 

0.0096 

0.0440 

1.56 

U     0.0096 

0.0536 

1.90 

The  moments  in  the  above  table  are  ob- 
tained by  summation  of  the  shears,  assum- 
ing the  length  of  panel  as  unity;  conse- 
quently the  values  in  the  last  column  are 
obtained  by  multiplying  the  moments  by 
the  panel  length,  35.4  ft.  To  the  deflection 
of  L,  is  added  the  correction  for  the  elonga- 
tion of  the  hanger  which  was  previously 
omitted. 

The  above  determination  of  the  deflec- 
tions is  more  expeditious  than  that  of  any 
other  analytical  method  and  more  precise 
than  that  of  the  Williot  diagram. 

Influence  Lines  and  Deflection 
Diagrams 

Referring  back  to  Figs.  15  and  16,  it  may 
be  noted  that  the  deflection  polygon  in  each 
case,  besides  being  a  deflection  diagram  for 
As  and  a  moment  polygon  for  the  elastic 
weights,  is  also  the  influence  line  for  the 
stress  in  the  given  member.  This  is  an  ex- 
ample of  a  general  relation  between  in- 
fluence lines  and  deflections,  which  may  be 
deduced  from  equation  (3a),  8  =  S,  •  As.    If 


Elastic   Weights    Computed — Example 

7 

Panel 

Member 

Strain 

Divisor      Elastic  Weight 

Point 

(As) 

(A0) 

uu, 

0.197 

25.0 

-1-  0.0079 

Li 

UL" 

0.254 

35.5 

0.0072 

La 

U,Us 

0.161 

43.8 

0.0037 

h 

LiL, 

0.135 

45.5 

0.0030 

U 

UjU, 

0.169 

50.0 

0.0034 

U 

LaL. 

0.065 

50.5 

0.0013 

h 

U,U. 

0.080 

50.5 
Multiplier 
—  50.2 

0.0016 
Pand  0 

u 

U,L, 

0.153 

P,  — 0.0061 

u 

35.4  X  35.5 

•35.5/45.5 

Q,  +  0.0048 

u 

—  57.7 

UjL, 

0.100 

P,  — 0.0036 

T.« 

35.4  X  45.§ 

•45.5/50.5 

0,-1-  0.0032 

L, 

UjL, 

0.036 

1/35.4 

P,  +  0.0010 

La 

•—50.5/55.5 

0.  — 0.0009 

L, 

•Multiplied  by  P. 
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we  make  As  =  1,  then  8  =  S, ;  that  is,  the 
deflections  S  will  be  equal  to  the  stress  S. 
produced  in  the  member  by  a  unit  load  mov- 
ing over  the  span.    In  other  words : 

The  influence  line  for  the  stress  in 
any  member  is  identical  with  the  de- 
flection diagram  produced  by  increas- 
ing the  length  of  that  member  by 
unity  (As  =1). 
The  same  relation  between  influence  lines 
and  deflections  is  also  applied  in  the  design 
of  indeterminate  structures  in  the  form  of 
the  following  principle: 

The  influence  line  for  any  external 
reaction  is  the  deflection  diagram 
produced  by  a  unit  displacement  of 
the  point  of  application  of  that  re- 
action. 
Another  useful  relation  which  may  be 
deduced   from   equation    (3)    is   Maxwell's 


principle.  If  Sm  and  S„  are  the  stresses 
produced  by  a  unit  load  at  panel  points  m 
and  n  respectively,  the  deflection  of  m  due 
to  a  unit  load  at  n  and  the  deflection  at  n 
due  to  a  unit  load  at  m  are  both  given  by 
the  same  expression  from  equations  (1)  and 
(3), 

8  =  £S„  •  S„  •  s/EA  (24) 

Hence  the  two  deflections  are  equal,  which 
constitutes  Maxwell's  principle.  From  this 
principle  we  derive  this  relation: 

The  deflection  diagram  for  a  unit 

load  at  any  panel  point  is  also  the 

influence  line  for  the  deflections  of 

that  panel  point. 

By    applying    the   above   principles,   the 

methods    of    angle    changes    and    elastic 

weights  may  be  used  to  construct  influence 

lines  for  stresses,  reactions  and  deflections 

as  well  as  deflection  diagrams. 
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New  York,  D.  Van  Nostrand  Company  ;  London, 
W.  *  R  Chambers,  Ltd.     $2  net. 

Htdraulics. — By  R.  L.  Daugherty,  A.B.,  M.E.,  as- 
sistant professor  of  hydraulics,  Cornell  University. 
Cloth,  6  X  9  In. ;  267  pages;  illustrated.  New 
York,  McGraw-Hill  Book-  Company,  Inc.  J 2. 50 
netl 

Eabth  Pressure,  Retaining  Walls  and  Bins.  By 
William  Cain,  professor  of  mathematics.  Uni- 
versity of  Carolina.  Cloth,  6  x  9  In. ;  287  pages ; 
Illustrated.  New  York,  John  Wiley  &  Sons.  Inc. 
$2,50  net 

Ground  Water  in  San  Joaquin  Valley,  Cali- 
fornia. By  W.  C.  Mendenhall,  R.  B.  Dole  and 
Herman  Stabler.  Water-Supply  Paper  398. 
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The  American  Road.  A  Non-Engineering  Manual 
for  Practical  Road  Builders.    By  James  I.  Tucker, 

Krofessor  of  civil  engineering,  University  of  Okla- 
oma,  and  consulting  state  engineer,  Oklahoma 
Department  of  Highways.  Cloth,  5  x  7%  in.; 
235  pages;  Illustrated.  Norman,  Okla.,  The 
American  Road.     $1.08  net. 
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This  third  edition  brings  up  to  date  the  matter 
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have  been  entirely  rewritten. 
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the  Construction  of  the  Canal.  Prepared  under 
the  direction  of  George  W.  Qoethals,  major  gen- 
eral, U.  S.  Army,  and  Governor  of  the  Canal 
Zone,  by  engineers  and  other  specialists  in  charge 
of  various  branches  of  the  work  and  presented  at 
the  International  Engineering  Congress,  1915. 
Two  volumes,  25  papers.  Cloth,  6  x  9  In. ;  527  and 
483  pages  respectively;  Illustrated.  New  York, 
McGraw-Hill  Book  Company,  Inc.  $7.60  net  per 
set. 
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pages ;   Illustrated. 
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Geodetic  Surveying 

Author,  Edward  R.  Cary,  professor  of  railroad 
engineering  and  geodesy,  Rensselaer  Polytechnic 
Institute.  Cloth,  8  x  5%  in.;  272  pages,  98  illus- 
trations, 21  tables.  New  York,  John  Wiley  &  Sons, 
inc.      $2.60  net. 

Reviewed  by  A.  F.  Comstock 

A.ssociiite    in    Railroad    Engineering,    University    of 
Illinois,  Urbana 

Those  who  have  followed  the  recent  ad- 
vances in  methods  and  instruments  of  pre- 
cise measurement  will  appreciate  the  need 
of  a  text  setting  forth  in  usable  form  the 
principles  and  modern  aspects  of  geodetic 
surveying.  Such  a  book  is  the  one  under 
review.  A  brief  description  of  the  book 
might  well  read  as  follows:  "A  concise, 
well-balanced  textbook  embodying  the  es- 
sentials of  geodetic  surveying,  including 
geodetic  astronomy  and  the  method  of  least 
squares."  Geodetic  surveying  proper  is 
confined  to  the  eight  chapters  which  form 
the  main  part  (three-fourths)  of  the  book, 
while  the  appendices  are  restricted  to  as- 
tronomical considerations  and  least  squares. 
Many  of  the  methods  presented  are  those 
of  the  U.  S.  Coast  and  Geodetic  Survey. 
The  author  comments  most  favorably  upon 
the  results  achieved  by  this  organization. 

Starting  with  a  short  introduction  and 
an  equally  short  chapter  on  reconnaissance, 
there  follows  a  30-page  chapter  on  base 
lines.  Chapters  3  to  7,  inclusive,  take  up 
horizontal  angles;  adjustment  of  the  hori- 
zontal angles;  computation  of  geodetic  lati- 
tudes, longitudes  and  azimuths;  map  pro- 
jections, and  trigonometric  leveling.  In  gen- 
eral these  chapters  are  brief — they  average 
but  fifteen  pages  each — but  brevity  has 
clearly  been  achieved  by  studious  and  legiti- 
mate condensation.  Chapter  8  on  precise 
leveling  is  a  40-page  discussion  taken  prin- 
cipally from  the  reports  and  instructions  of 
the    U.    S.    Coast    and    Geodetic    Survey. 


Throughout  these  eight  chapters  the  num- 
erous mathematical  derivations  and  form- 
ulas involved  have  been  presented  with 
facility.  A  dozen  typical  problems  are 
worked  out  at  intervals  to  illustrate  difficult 
applications,  and  a  fair  sprinkling  of  half- 
tones and  tables  adds  to  the  completeness 
of  the  several  chapters.  The  measure  and 
standards  of  precision  have  been  duly 
emphasized. 

The  two  appendices  constitute  one-fourth 
of  the  book.  Appendix  1  treats  of  time, 
longitude,  latitude  and  azimuth,  and  Ap- 
pendix 2  takes  up  the  method  of  least 
squares.  Both  are  compact  and  to  the 
point;  they  summarize  these  two  related 
subjects  in  a  judicious  way,  while  numerous 
problems  are  worked  out  to  supplement  the 
text.  Following  the  appendices  is  a  list  of 
some  thirty  references  to  the  literature  of 
the  subject.  The  book  impresses  one  as  be- 
ing a  first-class,  usable  text. 


Good  Roads  Year  Book 

Good  Roads  Year  Book  for  1916  (Fifth  Edition). 
Cloth,  6x9  in.,  440  pages.  Washington,  D.  C, 
Colorado  Building,  American  Highway  Association, 
$1. 

This,  the  fifth  edition  of  the  Good  Roads 
Year  Book,  fully  maintains  the  valuable 
place  which  its  predecessors  have  made  for 
this  annual  publication.  The  work  is  in- 
valuable to  libraries,  associations,  corpora- 
tions and  individuals  requiring  reference  to 
highway  laws,  practices  and  statistics. 

The  main  divisions  of  the  work  follow 
those  of  the  last  volume,  but  the  arrange- 
ment has  been  improved,  so  that  the  book  is 
better  adapted  for  reference  than  its  pre- 
decessors. The  index  in  the  front  has  been 
better  displayed — dividing  the  book  into 
three  principal  parts — while  a  detailed  index 
at  the  end  leads  one  directly  to  the  subject 
sought. 

Part  1  gives  information  regarding  road 
improvements  under  federal,  state,  terri- 
torial and  local  control,  together  with  a  di- 
gest of  the  laws  under  which  the  work  is 
executed.  Here  also  are  given  the  names  of 
officials  responsible  for  highway  work. 

Part  2  contains  historical  notes,  technical 
details  of  I'oad  construction  and  mainte- 
nance, and  a  summary  of  road  practice  in 
European  countries. 

Part  3  is  a  miscellaneous  section,  contain- 
ing discussions  of  highway  bond  issues,  a 
bibliography,  and  lists  of  manufacturers,  of 
highway  and  allied  associations,  and  of  road 
materials  and  road  machinery. 

While  the  value  of  each  particular  part  of 
the  book  will  depend  upon  the  field  in  which 
the  user  is  working,  it  is  worth  while  call- 
ing especial  attention  to  the  digest  of  state 
highway  specifications.  It  is  a  most  valu- 
able comparative  summary  of  practice  in 
different  parts  of  the  country. 


Sewerage 

Author,  A.  Prescott  Folwell,  past-president, 
American  Society  of  Municipal  Improvements. 
Cloth,  6  X  9  in. :  540  pages.  46  illustrations,  31  tables. 
New  York,  John  Wiley  &  Sons,  Inc.,  $3  net. 

Reviewed  by  Chakles  E.  Gregory 

ICiieineer  in  Charge  of  Sewers,  Department  of  Public 
Works,  Borough  of  Manhattan,  New  York  CTty 

The  seventh  edition  of  "Sewerage,"  by 
A.  Prescott  Folwell,  directs  attention  again 
to  one  of  the  older  and  most  used  text-books 
on  sewerage.  This  work  did  not  originally 
assume  to  treat  at  length  the  subject  of 
sewage  disposal,  but  recent  developments  in 
the  art  of  sewage  treatment  and  a  more 
universal  belief  in  the  need  for  treatment 
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has  caused  the  author  to  revise  and  add  to 
Part  4  of  his  work. 

The  older  portion  of  the  work  may  be 
very  briefly  reviewed  with  profit.  Chapter 
1  concisely  defines  various  sewerage  sys- 
tems and  methods  and  shows  the  water- 
carriage  system  the  only  one  worthy  of 
consideration  under  usual  conditions.  Chap- 
ter 2  gives  the  usual  assumptions  for  de- 
termining quantity  of  sewage  to  provide 
for. 

Chapters  3,  4  and  5  are  devoted  to  rather 
elementary  discussions  of  flow,  flushing  and 
collecting  data.  Chapters  6,  7  and  8  cover 
in  a  little  more  than  100  pages  the  prepara- 
tion of  drawings  and  specifications  for 
sewer  work,  not  including  treatment  plants. 

Part  2  includes  about  100  pages  on  con- 
struction. In  twenty  pages  of  Part  3  the 
usual  maintenance  practice  is  described. 

Part  4  covers  the  field  of  sewage  disposal 
in  155  pages  devoting  considerable  space  to 
dilution,  composition  of  sewage  and  general 
principles  of  pollution  and  treatment.  The 
significance  of  the  quantity  of  dissolved 
oxygen  in  a  polluted  body  of  water  as  a 
measure  of  the  pollution  and  an  indication 
of  the  approach  of  malodorous  conditions  is 
not  brought  out. 

Under  "Methods  of  Treatment"  the  vari- 
ous devices  for  treating  sewage  are  con- 
cisely described. 

Under  the  head  of  of  "Straining"  vari- 
ous coarse  and  fine  screens  are  described 
and  data  are  quoted  from  Kenneth  Allen's 
recent  paper  read  before  the  American  So- 
ciety of  Civil  Engineers. 

The  various  tank  treatments,  including 
chemical  precipitation,  are  very  lucidly  cov- 
ered. Examples  of  plants  and  tables  of 
results  are  given.  This  chapter  is  espe- 
cially meritorious. 

A  special  article  is  devoted  to  oxidation, 
and  very  properly  emphasizes  the  impor- 
tance of  oxidation  in  any  complete  purifica- 
tion of  sewage,  and  quotes  Dr.  Rideal  as  to 
these  processes.  There  is  also  described  the 
design  and  maintenance  of  intermittent  fil- 
ters, and  George  W.  Fuller  in  the  report  of 
the  Massachusetts  State  Board  of  Health 
for  1893  is  quoted. 

Contact  beds  and  sprinkling  filters  are 
described  and  much  valuable  advice  is  given 
as  to  their  design  and  operation.  Details 
are  given  of  the  modern  types  of  sewage 
sprinkling  nozzles,  and  Prof.  Earl  B. 
Phelps'  method  of  expressing  efficiency  of 
sprinkling  filters  is  described. 

The  article  on  the  "Disinfection  of  Sew- 
age" includes  considerable  data  on  costs,  as 
well  as  upon  the  methods  employed  and  re- 
sults obtained. 

While  the  space  given  to  "activated" 
sludge  is  small,  it  gives  the  experience 
gained  at  Milwaukee  in  general  terms.  It 
does  not  go  into  details  or  show  designs  of 
works  or  devices.  The  author  is  wise  in 
this,  because  this  method  of  treatment  has 
not  yet  reached  a  stage  of  practical  devel- 
opment which  warrants  a  permanent  text- 
book description  of  details. 

In  describing  the  "Electrolytic  Treat- 
ment" great  weight  is  given  to  a  report  by 
three  experts,  including  Prof.  W.  P.  Mason, 
on  the  electro-chemical  process  which  was 
carried  out  at  Elmhurst,  Borough  of 
Queens,  and  not  in  Brooklyn,  N.  Y.,  as 
stated.  Many  of  the  results  given  in  this 
report  were  not  verified  by  other  investi- 
gators of  the  same  plant.  While  a  satisfac- 
tory effluent  was  obtained  the  sewage  which 
actually  entered  the  electrolytic  machine 
was  abnormally  weak,  and  its  strength  fluc- 


tuated between  wide  limits  within  short 
periods  of  time,  thus  making  the  results  ob- 
tained open  to  doubt.  Other  investigations 
seem  to  indicate  that  the  passage  of  the 
low-tension  direct-electrical  current  through 
the  liquid  had  very  little  beneficial  effect. 
Both  the  sludge  and  the  effluent  became 
putrescible  in  two  days  after  the  alkalinity 
had  been  neutralized.  Comparison  of  efflu- 
ent between  sewage  treated  with  the  elec- 
trical current  and  that  treated  in  the  same 
machine  and  plant  with  the  electrical  cur- 
rent turned  off  showed  very  slight  differ- 
ence in  result,  except  in  the  one  case  quoted 
by  the  report  of  the  experts  above  referred 
to. 

The  cost  of  this  process  as  reported  by 
Professor  Mason  and  his  colleagues  was 
$30.19  per  million  gallons  for  a  1,000,000- 


gal.  unit,  and  $22.28  for  a  3,000,000-gal. 
unit.  These  costs  do  not  include  pumping, 
which  would  usually  be  necessary,  nor  the 
fixed  charges  to  cover  the  cost  of  the  elec- 
trolytic apparatus,  sedimentation  tanks, 
pump  well,  grit  chambers,  land,  fine  screen- 
ing, sludge  pressing  and  disposal  machin- 
ery, which  would  probably  very  nearly 
double  the  actual  cost  of  treatment  by  this 
method. 

A  brief  description  is  given  of  rapid  sand 
filters  and  of  the  Kessel  siphon  tank.  The 
article  on  "Disposal  of  Sludge"  briefly  de- 
scribes the  composition  of  sludge,  states  its 
manurial  value. 

The  work  as  a  whole  is  clearly  and  con- 
cisely written,  is  free  from  conflicting  data, 
and  is  admirably  adapted  for  text-book  uses 
and  for  reference  library  work. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  will  he  welcomed 


New  York  Central  West  Side  Im- 
provement in  New  York 

Sir:  In  connection  with  your  editorial  in 
relation  to  the  proposed  New  York  Central 
West  Side  improvement,  in  your  issue  of 
May  6,  page  599,  permit  us  to  add  somewhat 
to  your  statement.  As  engineers  for  the 
conference  committee  of  the  various  civic 
organizations  who  are  and  have  been  for 
some  years  vitally  interested  in  securing  a 
proper  solution  of  this  problem,  we  pre- 
pared the  "citizens'  plan,"  for  a  tunnel 
route,  as  the  railroad  and  some  of  the  city 
officials  had  assumed  that  the  only  possible 
solution  of  the  problem  was  the  railroad 
plan  advanced  in  1913. 

That  the  labors  of  these  civic  organi- 
zations were  not  in  vain  is  shovra  by  the 
plan  at  present  under  consideration,  which 
is  a  distinct  and  decided  improvement  on 
any  of  its  predecessors,  from  both  railroad 
and  civic  point  of  view,  though  far  from 
being  entirely  complete  or  satisfactory. 

The  chief  expenditure  by  the  railroad 
will  be  made  to  secure  improved  terminal 
and  track  facilities,  fully  worth  their  ex- 
pense, which  afford  a  practical  monopoly  of 
the  freight  facilities  of  Manhattan.  The 
railroad  is  further  to  gain  an  opportunity 
for  the  relief  of  its  passenger  traffic  by 
running  its  express  trains,  at  no  far  dis- 
tant date,  along  the  west  side,  and  so  reliev- 
ing the  congestion  on  its  Park  Avenue  line. 

The  cost  of  covering  over  the  tracks  in 
Riverside  Park,  Fort  Washington  Park  and 
Inwood  Hill  seems  to  be  more  than  com- 
pensated for  by  the  $6,000,000  difference  in 
realty  values  involved  in  the  proposed  ex- 
change of  lands  between  the  railroad  and 
the  city. 

As  to  those  who  desire  to  reserve  to  the 
city  the  right  to  roof  over  the  129th  Street 
freight  yard  at  some  future  time,  and  at 
the  city's  expense,  permit  us  to  say  that 
from  their  point  of  view  as  real-estate 
owners  and  taxpayers,  they  are  not  idealists 
but  rather  very  practical  people.  In  spite  of 
electric  operation,  a  freight  yard  is  not 
likely  to  enhance  but  rather  to  depreciate 
the  value  of  any  property  that  may  adjoin 
it. 

As  to  future  marginal  terminal  improve- 
ments,   all   that    is    now   asked   for   is   the 


right  of  the  city  to  go  over  or  under  the 
proposed  downtown  structures  of  the  New 
York  Central  should  it  be  desired  at  some 
future  time  to  provide  terminal  facilities 
for  the  roads  now  terminating  on  the  Jersey 
shore.  If  this  is  not  done,  our  progressive 
neighbors  in  New  Jersey  may  eclipse  the 
port  facilities  of  New  York  by  newer  and 
better  conditions  in  New  Jersey,  and  New 
York  City  will  retain  only  such  freight  from 
these  roads  as  is  intended  for  its  own  use, 
while  the  export  freights  will  be  diverted 
to  the  New  Jersey  terminals  and  docks. 

The  civic  organizations  are  all  in  accord 
in  desiring  that  the  railroad  should  have 
all  necessary  facilities  for  its  present  busi- 
ness and  future  development,  but  they  ask 
that  this  be  done  with  due  regard  to  the 
rights  of  the  public  and  the  reasonable  in- 
terests of  real  estate  affected.  Their  sug- 
gestions and  criticisms  have  been  recog- 
nized as  helpful  by  the  city  authorities,  and 
the  railroad  plans  have  gained  somewhat 
by  them.  The  operation  is  so  large  a  matter 
that  it  would  be  very  unfortunate  if  every 
detail  and  contingency  is  not  thoroughly 
worked  out  in  advance. 

The  amount  which  the  railroad  asserts 
it  is  going  to  spend  upon  the  project,  the 
extent  of  which  is  a  mere  assertion  on  its 
part,  should  not  be  allowed  to  affect  the 
careful  investigation  of  the  details. 

The  railroad's  future  interests  in  some 
respects  do  not  appear  to  be  as  well  pro- 
vided for,  in  this  plan,  as  by  the  "citizens' 
plan." 

The  R.  p.  Bolton  Company, 
Reginald  Pelham  Bolton,  President. 

New  York  City. 


[Mr.  Bolton's  fears  regarding  the  possi- 
bility of  the  New  York  Central  securing  a 
permanent  monopoly  south  of  Thirtieth 
Street  should  be  allayed  by  the  second  re- 
port of  the  port  and  terminal  committee  of 
the  Board  of  Estimate,  made  public  early 
this  week.  The  committee  points  out  that 
this  section  of  the  line  will  cross  thirty-six 
streets,  and  at  thirty-four  of  these  the  city 
reserves  the  right  to  cross  over,  under  or . 
at  grade. 

Mr.  Bolton's  statement  that  the  railroad 
is  making  its  chief  expenditure  for  im- 
proved terminal  and  track  facilities  does 
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not  seem  quite  fair.  Surely  $15,000,000  for 
park  treatment  is  not  to  be  scorned.  Ob- 
viously the  railroad,  in  justice  to  its  stock- 
holders and  the  ratepaying  public,  could  not 
offer  to  spend  $50,000,000  or  more  with- 
out expecting  compensating  advantages  of 
some  sort.  Nevertheless  the  city  will  gain 
much  at  little  expense  to  itself,  and  even  in 
the  e.xchange  of  land,  whatever  the  com- 
parative values  of  individual  parcels,  the 
city  seems  to  be  the  gainer  when  the  whole 
project  is  considered. 

The  port  and  terminal  committee  says 
regarding  the  covering  of  the  Manhattan- 
ville  yard,  that  there  are  foundation  difficul- 
ties making  it  practically  impossible.  The 
Engineering  Record  cannot  see  any  great 
likelihood  of  a  serious  nuisance  in  an  elec- 
trically operated  yard  from  30  to  45  ft.  be- 
low the  parapet  of  a  broad  level  strip  of 
park. 

The  Engineering  Record  agrees  with  Mr. 
Bolton  that  so  far-reaching  an  improve- 
ment should  be  studied  out  in  detail  before 
adoption.  Apparently,  however,  the  study- 
ing has  been  done;  certainly  it  cannot  go 
on  forever.  And  it  appears  to  this  journal 
that  the  main  obstacles  have  been  over- 
come, and  that  the  importance  of  carrying 
out  the  project  as  a  whole  as  soon  as  pos- 
sible far  transcends  the  sum  total  of  all  of 
the  objections  that  have  been  raised  to  it 
in  detail. — Editor.] 


-More 


Surveys  and  Bench  Marks- 
Permanence  Needed 

SiE:  I  would  like  to  suggest  a  more  gen- 
eral use  of  sea-level  datum  and  reference 
ties  to  public  land  lines  for  all  surveys,  the 
lack  of  which  will  generally  be  found  to  be 
weak  points  in  many  surveys.  The  too  fre- 
quent practice  of  using  assumed  bench 
marks,  such  as  spikes  in  trees,  or  tops  of 
curbs,  should  be  discontinued  wherever 
practicable.  Reference  points,  such  as 
stakes  and  marks  opposite  center  of  struc- 
tures, are  often  used  instead  of  township 
and  section  lines.  It  is  only  a  question  of  a 
few  years  before  assumed  bench  marks  and 
reference  points  will  be  destroyed,  and  the 
surveys  will  be  practically  valueless  for  fu- 
ture use. 

Recently  I  desired  records  of  high-water 
marks  along  a  certain  strip  of  land  to  use 
in  establishing  a  high-water  plane.  Sev- 
eral dozen  surveys,  which  had  been  made 
for  permanent  bridge  work  and  which  con- 
tained high-water  records,  were  obtained 
from  the  flies.  As  is  often  the  case,  the 
surveys  had  been  made  from  assumed  bench 
marks.  The  connecting  links  were  missing 
and  the  surveys  were  valueless  for  my  pur- 
pose. 

One  finds  many  maps,  profiles,  and  topo- 
graphical surveys  on  file  in  engineering 
offices  bearing  practically  no  direct  relation 
to  each  other.  Engineers  have  had  occasion 
in  valuation  work,  and  in  lawsuits  involving 
surveys,  to  handle  maps  and  profiles  the 
value  of  which  would  have  been  intrinsic  if 
only  some  relation  between  the  maps  and  the 
profiles  could  have  been  established.  The 
engineering  departments  of  both  small  and 
large  corporations  are  more  or  less  at  fault 
in  the  matter  of  allowing  surveys  to  be 
made  and  filed  which  are  of  practically  no 
future  value. 

The  federal  government  has  established 
sea-level  bench  marks  and  permanent  land 
lines  in  many  parts  of  this  country,  and 
their  use  should  become  more  general  in 


surveys  of  all  kinds.  The  more  general  use 
of  sea-level  datum  and  land-line  ties  for 
surveys  will  aid  greatly  in  reducing  the 
duplication  of  field  surveys,  and  will  tend 
toward  inaugurating  a  more  permanent  and 
economical  policy  in  the  making  and  filing 
of  surveys. 

F.  D.  Yeaton. 
Oak  Park,  111. 


Justice  to  the  Contractor 

Sir:  I  heartily  indorse  your  editorial 
suggestion  "Justice  to  the  Contractor"  on 
page  502  of  the  Engineering  Record  for 
April  15. 

The  American  Society  of  Civil  Engineers 
could  very  properly  draft  general  clauses 
and  specifications  including  the  general 
principles  which  should  govern  the  prepa- 
ration of  detailed  specifications.  To  en- 
courage the  adoption  of  these  standard 
specifications  at  the  earliest  time  possible 
it  would  seem  advisable  to  include  a  brief 
statement  of  the  advantages  of  the  form  of 
specifications  proposed  and  explain  how 
these  specifications  would  eliminate  the 
many  present  abuses.  These  statements 
and  explanations  should  be  written  in  plain, 
popular  language  so  the  layman  could  grasp 
and  understand  them  readily. 

Before  much  improvement  can  be  made 
along  these  lines  public  officials  and  the 
public  in  general  must  know  the  difference 
between  blue  prints  and  specifications. 
They  must  also  know  the  essential  things 
the  plans  and  specifications  should  contain 
to  properly  safeguard  both  parties  to  the 
contract.  The  attitude  of  many  public  offi- 
cials is  at  present  to  require  the  specifica- 
tions to  be  made  as  rigid  as  possible,  for 
they  feel  that  the  contractor  will  get  more 
than  is  coming  to  him  in  spite  of  all  they 
can  do  in  any  case.  Under  such  specifica- 
tions the  bids  are  generally  made  on  what 
the  contractors  know  about  the  officials  and 
their  engineer  instead  of  on  the  specifi- 
cations. 

Education  on  the  sound  business  prin- 
ciples of  handling  public  business  and  the 
realization  of  the  necessity  of  employing 
competent  engineers  and  paying  them  well 
for  directing  this  work  will  overcome  many 
of  these  unsatisfactory  conditions. 

In  order  to  overcome  the  objection  to 
making  the  county  engineer  sole  judge  of 
the  contract,  plans  and  specifications  I  pro- 
pose to  use  the  following  clause  in  my 
standard  specifications  for  county  highway 
bridge  work. 

"It  is  hereby  agreed  by  both  parties  to 
this  contract  that  the  engineer  shall  act 
as  referee  in  all  questions  and  disputes  aris- 
ing under  the  terms  of  this  contract  be- 
tween the  parties  thereto,  and  that  the  de- 
cision of  the  engineer  in  all  such  cases 
shall  be  final  and  binding  upon  both  parties 
alike,  unless  an  appeal  is  made  from  such 
decision,  in  which  case  both  parties  hereby 
agree  that  before  any  action  shall  be  started 
in  any  court  the  question  or  questions  at 
issue  under  this  contract  shall  be  referred 
to  an  arbitrator  selected  jointly  by  the  con- 
tracting parties.  The  arbitrator  shall  be  a 
graduate  civil  engineer  who  has  had  not 
less  than  ten  years'  experience  in  highwa^ 
bridge  work  and  who  is  not  connected  or 
interested  in  any  way  with  any  bridge  con- 
tractor. The  party  losing  the  decision  shall 
pay  the  fees  of  the  arbitrator  and  all  the 
expenses  incurred  by  him  in  making  the 
investigations  and  preparing  and  submit- 
ting reports." 


Such  a  provision  would  probably  be  some 
restraint  on  the  engineer,  and  it  would 
have  a  tendency  to  discourage  claims  that 
could  not  and  should  not  be  sustained,  and 
it  seems  only  fair  that  the  party  who  erred 
in  his  judgment  as  to  the  reasonable  and 
proper  interpretation  of  the  contract  should 
pay  the  expense  of  the  arbitration. 

I  should  be  very  glad  to  support  a  move- 
ment to  correct  the  abuses  referred  to. 
W.  S.  Gearhart, 
State  Engineer. 

Manhattan,  Kan. 


Sir:  I  have  read  your  editorial  entitled, 
"Justice  to  the  Contractor."  There  is  merit 
and  justice  in  your  attitude  in  this  edi- 
torial. However,  it  would  be  well  not  to 
lose  sight  of  the  fact  that  many  contractors 
are  so  accustomed  to  "putting  things  over," 
to  use  an  everyday  vernacular,  that  when 
they  do  work  that  is  run  on  the  level  they 
are  constantly  kicking  and  fighting  with 
the  engineer  either  to  intimidate  him  into 
letting  them  do  inferior  work  or  slip  some- 
thing by  when  he  is  not  looking. 

It  is  my  opinion  that  there  are  many 
good  contractors  who  are  eminently  fair; 
men  who  have  reputations  to  sustain  and 
who  do  sustain  them  by  ofttimes  doing 
much  more  than  the  formal  provisions  of 
the  contract  provide  for,  and  it  is  to  this 
class  of  men  that  we  should  give  protec- 
tion against  unjust  tactics  on  the  part  of 
men  not  qualified  to  judge  as  to  what  is 
equitable  and  fair. 

I  am  very  much  interested  in  this  ques- 
tion as  it  is  a  live  one  with  us  all  the 
time,  and  I  would  gladly  help  in  any  move- 
ment to  correct  these  conditions.  It  has 
been  suggested  in  your  editorial  that  the 
American  Society  of  Civil  Engineers  is  best 
qualified  to  do  this  work.  That  suggestion 
is  a  good  one  and  it  would  seem  as  though 
the  Society  could  appoint  a  committee  of  en- 
gineers and  contractors,  for  there  are  many 
contractors  in  the  Society  who  are  engi- 
neers, to  take  up  this  problem  and  report 
to  the  Society  as  a  whole  with  suggestions. 
I  think  if  it  is  done  in  that  manner  that 
it  will  give  the  whole  thing  more  weight 
than  could  be  achieved  in  any  other  man- 
ner. But,  of  course,  it  would  be  necessary 
to  have  the  help  of  the  engineering  press 
in  bringing  about  a  change  in  conditions, 
for  many  men  who  are  not  members  of  the 
Society  would  be  slow  to  take  up  any  change 
of  this  nature  unless  it  had  been  strongly 
advocated  by  the  engineering  press. 
Yours  very  truly, 
H.  E.  Breed, 
First  Deputy  Commissioner  of  Highways. 
State  of  New  York. 

Albany,   N.  Y. 


Stream -Flow  Measurements 

Since  1888,  according  to  a  bulletin  of  the 
U.  S.  Geological  Survey,  measurements  of 
stream-flow  have  been  made  by  the  Survey 
at  about  3000  points  in  the.  United  States. 
In  addition,  measurements  have  been  made 
at  many  points  in  small  areas  in  the  Seward 
Peninsula  and  the  Yukon-Tanana  region, 
Alaska,  and  in  the  Hawaiian  Islands.  In 
this  work  many  private  and  state  organiza- 
tions have  co-operated,  either  by  furnish- 
ing data  or  by  providing  financial  assist- 
ance in  collecting  the  data.  In  July,  1913. 
about  1380  stations  were  maintained  by  the 
Survey  and  the  co-operating  organizations, 
and  many  measurements  of  discharge  were 
made  at  other  points. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexjd  in  the  Table  of  Contents 


IContributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  arid  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Accounting  for  the  Contractor — 
Order  Blanks 

By  BENJAMIN  L.  LATHROP 

Lathrop,  Shea  &  Henwood  Company,  Scranton. 
Pa. 

THESE  suggestions  are  offered  especially 
to  the  small  contractor,  whose  system  of 
accounting  is  often  started  along  wrong 
lines.  Such  a  system  may  seem  adequate 
for  his  needs,  but  if  his  business  expands 


No  bills  will  be  paid  without  a  written 
order.  Please  put  number  of  this 
order  on  your  bill. 


ARNOLD  BROWN  &  CO. 
\'2'A  Congress  Ave..   Brockton,  Ore. 


I 'lease  furnish  the  foilowing  articles, 
jnid  .send  bill  for  same,  in  duplicate, 
to  ortice  from  which  order  originates. 
Send  monthly  statements  to  our  Gen- 
eral Office  at  Brockton. 


•  "ensign  to 


Yours  truly, 
Arnold  Brown  &  Co., 

by 

j  Dated  at 

19I« 


he  finds  it  necessary  to  install  new  methods 
from  time  to  time,  involving  considerable 
experimental  accounting  before  he  learns 
just  what  is  needed  to  meet  the  demands  of 
a  growing  business.  It  is  just  as  easy  to 
.start  right,  and  save  the  confusion  incident 
to  repeated  changes.  First  the  order  blank 
will  be  considered. 

Even  when  an  order  for  goods  is  given 
Vjy  a  personal  interview  or  over  the  tele- 
phone, it  should  be  confirmed  by  a  written 
order.  A  carbon  copy  should  be  kept  on  file 
for  ready  reference.  The  form  illustrated 
herewith  should  be  printed  on  paper  cut 
to  measure  8' 2  in.  from  left  to  right  and 
9  in.  from  top  to  bottom.  This,  when  folded 
once,  makes  just  the  right  size  to  fit  into 
a  .standard  document  file,  the  most  conve- 
nient device  for  filing  order  blanks,  estimate 
sheets,  invoices,  etc.  If  the  enterprise  is  a 
new  one  and  it  is  felt  that  the  outlay  for 
filing  equipment  is  not  justified  at  first,  this 
form  can  be  kept  in  bundles  secured  by  elas- 
tic bands,  or  placed  in  pasteboard  boxes  of 
convenient  size.  The  important  thing  is  to 
have  the  blanks  of  standard  size  and  form, 
so  that  when  the  time  comes  to  install   a 


filing  cabinet  the  papers  can  be  transferred 
to  it  without  inconvenience. 

Orders  should  be  written  in  duplicate  or 
triplicate  according  to  the  requirements  of 
the  business,  the  original  to  be  delivered  to 
the  consignor  and  one  or  two  copies  held 
for  the  office  file.  The  form  shown  here- 
with is  a  modification  of  one  that  has  proved 
satisfactory  in  actual  use.  The  dotted  line 
A-B,.  of  course,  does  not  appear  on  the 
form.  It  is  shown  to  indicate  the  fold.  The 
duplicate  should  be  folded  back  along  this 
line  and  placed  in  the  document  file  with 
the  order  number  at  the  top. 

If  the  expense  of  order  blanks  is  thought 
unnecessary  until  the  business  is  more  thor- 
oughly established,  an  ordinary  8V2  by  11-in. 
letter  sheet  may  be  used  by  folding  under 
the  lower  margin  of  the  duplicate  2  in., 
then  folding  the  sheet  back  4'^  in.  from 
the  top  and  placing  the  order  number  in  the 
left-hand  margin,  as  indicated. 

[This  article  is  the  first  of  a  series  by 
Mr.  Lathrop  on  office  and  accounting  meth- 
ods for  contractors.  These  articles  will  un- 
doubtedly prove  suggestive  not  merely  to 
those  starting  in  business,  but  also  to 
the  accounting  forces  of  many  established 
firms. — Editor.] 


Sink  Thin  Steel  Shaft  Lining  Out- 
side of  Hexagonal  Bracing 

THE  SHORE  shaft  of  the  Wilson  Avenue 
water  tunnel,  Chicago,  is  driven  for  the 
first  20  ft.  through  water-bearing  sand.  To 
exclude  the  water  a   ^s-in.  steel  shell  was 


HEXAGONAL  BRACING   KEEPS  THIN   SHEET  LINING 
IN   PLACE 

sunk  to  a  seal  in  the  stiff  underlying  clay 
outside  of  a  hexagonal  set  of  bracing,  as 
shown  in  the  accompanying  photograph. 
The  excavation  was  started,  according  to 
H.  L.  Clausen,  engineer  of  waterworks  con- 
struction, in  a  recent  paper  presented  to 
the  Western  Society  of  Engineers,  with  an 
18-ft.  square  set  of  bracing  and  sheeting 
inside  of  which  the  .steel  .«hell  was  .started. 


The  latter  is  13%  ft.  in  diameter  and  was 
brought  on  the  job  in  five  6-ft.  sections,  30 
ft.  in  all,  and  riveted  and  caulked  section 
by  section.  It  was  sunk  into  place  by  dig- 
ging in  the  center  and  loading  the  shell  with 
140  tons  of  pig  iron.  Below  the  shell  wood 
lagging  with  standard  caisson  rings  was 
used  to  the  rock  surface,  from  which  the 
shaft  was  lined  with  concrete  to  the  top. 


Sewer  Forms  Hung  from  Channel 
Trolley  on  Chain  Blocks 

THE  SCHEME  illustrated  herewith  of 
hanging  steel  sewer  invert  forms  on 
chain  blocks  from  a  channel  trolley  track 
has  been  used  successfully  in  building 
trench  sections  of  the  south  side  storm 
sewer  in  Columbus,  Ohio,  by  J.  C.  Garland 


SEWER   FORM    CARRIED   AHEAD  ON    TROLLEY 

&  Company,  the  contractors.  The  section 
of  the  sewer  for  which  this  method  was 
devised  is  10  ft.  3  in.  in  diameter.  A  sec- 
tion of  the  Blaw  invert  forms  is  lifted  by 
three  chain  blocks,  each  hung  from  a  three- 
wheel  trolley  running  on  a  7-in.  channel 
which  is  suspended  by  chains  from  the 
trench  bracing  overhead.  The  forms  are 
raised  clear,  run  ahead  on  the  trolley  and 
lowered  on  cement  blocks  which  are  set  to 
grade  to  support  the  forms  in  the  trench 
ahead  of  the  last  section  concreted.  Three 
trolleys  carrying  a  set  of  forms  are  easily 
pulled  ahead  by  three  men  with  a  single 
rope  pulley.  The  two  20-ft.  sections  can  be 
moved,  set  and  braced  in  from  two  to 
three  hours  by  five  men.  The  arch  forms 
are  pulled  ahead  on  rollers  on  a  track  of 
doubled  2-in.  plank.  It  also  takes  about 
three  hours  for  five  men  to  move  ahead 
and  set  60  ft.  of  the  arch  forms. 

The  south  side  storm  sewer,  the  main 
trunk  of  which  is  more  than  a  mile  long, 
is  being  built  for  the  city  of  Columbus, 
which  is  represented  oh  the  work  by  R.  C. 
Chaney,  assistant  engineer  under  W.  J. 
Weaver,  engineer  in  charge  of  .sewer  con- 
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struction,  and  Henry  Maetzel,  chief  of  the 
city  engineering  department.  Charles  E. 
Cannell  is  manager  and  H.  R.  De  Lorme 
secretary  of  the  contracting  firm. 


Wood  Sheet  Piles  Jetted  Into  Hard 
Pan  with  400  Pounds  Pressure 

By  K.  D.  MacLEAN 
Seattle,   Wash. 

A  WATER  jet  under  400  to  450-lb.  pres- 
sure has  recently  been  successfully  em- 
ployed by  the  writer  in  driving  wood  sheet 
piles  through  hard  pan  which  was  so  tough 
that  it  could  scarcely  be  penetrated  with  a 
pick.  This  was  done  in  driving  the  coffer- 
dams for  the  north  side  piers  of  the  city 
bridge  over  the  Lake  Washington  Canal  at 
Fifteenth  Avenue,  N.  W.,  Seattle.  The 
footings  for  the  north  side  piers  were  built 
in  two  excavations  each  surrounded  by  a 
single  row  of  the  sheet  piling  shown  in  the 
accompanying  photographs,  and  both  en- 
tirely surrounded  by  an  outside  row  of 
sheeting.  The  space  between  the  outside 
sheeting  and  the  two  inclosed  cofferdams 
was  filled  with  clay  puddle. 

The  borings  showed  about  1  ft.  of  sand, 
4  ft.  of  blue  clay,  8  ft.  of  hardpan,  another 
thin  seam  of  sand  and  then  more  hardpan. 
The  foundation  work  had  been  sublet,  and, 
contrary  to  the  original  intention,  the  sub- 
contractors started  to  drive  the  cofferdams 
without  doing  any  preliminary  dredging. 
When  the  hardpan  was  encountered  it  was 
found  impossible  to  drive  the  piling  any 
further.  In  the  south  side  piers  a  trench 
was  dug  around  the  inside  of  the  sheeting 
and  filled  with  sacks  of  earth,  nearly  5000 
of  which  were  required  for  one  pier.  These 
were  taken  out  in  short  sections  at  a  time, 
the  trench  excavated  and  the  material  dug 
out  from  beneath  the  piles  so  they  could 
be  driven  down.  This  proved  so  expensive 
and  difficult  that  the  general  contractor  had 
to  take  over  the  south  side  piers  and  com- 
plete them. 

Those  on  the  north  side  were  again  sub- 
let in  the  condition  in  which  they  were  left 
by  the  previous  sub-contractor,  that  is  with 
the  piles  driven  to  hardpan.  The  writer 
then  undertook  to  put  the  piling  to  grade. 

The  only  equipment  retained  on  the  work 
wa-s  a  stiffleg  derrick  with  a  set  of  swing- 
ing leads  and  a  drop  hammer.  A  Blake 
duplex  pump  with  a  5-in.  intake  and  4-in. 
discharge  and  12  x  14-in.  cylinders  was 
set  up  and  the  4-in.  line  carried  about  50  ft. 
to  a  point  between  the  two  inside  coffer- 
dams, from  where  a  50-ft.  hose  reached  all 
points  of  both.     Considerable  trouble  was 


experienced  in  securing  a  hose  that  would 
withstand  such  high  pressure,  and  the 
largest  one  obtainable  was  only  IVa  in.  in 
diameter,  rubber  hose  wire  wrapped,  which, 
however,  proved  satisfactory.  To  this  was 
attached  a  30-ft.  jet  pipe,  2-in.  diameter, 
double  strength,  with  the  nozzle  drawn  down 
to  14  X  11/4  in.  and  case  hardened.  The 
pump  was  run  by  a  100-hp.  boiler  carrying 
160  lb.  steam  pressure,  and  a  working  pres- 
sure of  between  400  and  450  lb.  at  the  pump 
was  maintained. 

The  piling  had  to  be  driven  36  ft.  below 
extreme  high  tide,  32  ft.  below  the  top  set 
of  timbers  and  from  20  to  24  ft.  below  the 
ground  line.  The  water  was  kept  pumped 
down  in  the  cofferdams  so  that  this  depth 
could  be  reached  by  the  jet.  The  jet  pipe 
was  hung  from  the  derrick  from  behind  the 
leads,  and  was  handled  by  three  men.  It 
was  started  down  the  front  of  the  pile  with 
a  slight  angle  outward.  When  the  hardpan 
was  encountered  all  three  men  put  their 
weight  on  the  pipe  by  standing  on  a  pair  of 
handles  clasped  around  it.  In  order  to  keep 
as  straight  a  line  as  possible  and  prevent 
unnecessary  strain  on  the  splines,  each  pile 
was  driven  5  or  6  ft.  at  a  time  working 
around  the  wall  until  all  had  reached  a 
penetration  of  about  1  ft.  below  the  grade 
of  the  bottom  of  the  pier. 

The  greatest  difficulty  was  found  to  be  in 
driving  through  a  stratum  of  gravel  en- 
countered in  one  corner  of  pier  No.  1,  which 
was  coarse,  closing  in  around  the  jet  after 
it  had  been  displaced,  making  the  jet  hard 
to  remove  and  leaving  no  opening  for  the 
pile.  Here  the  point  of  the  jet  had  to  be 
kept  just  below  the  tip  of  the  pile,  which 
often  resulted  in  the  jet  being  caught  by 
the  pile  and  having  to  be  pulled  with  the 
derrick.  This,  however,  did  not  result  in 
any  injuries  to  the  pipe.  Care  had  to  be 
taken  to  work  slowly  through  the  blue  clay, 
as  the  closing  of  the  nozzle  by  plunging  the 
jet  into  this  clay  would  sometimes  raise  the 
pressure  in  the  line  to  600  lb.  or  more. 
Three  times  during  the  process  of  the  work 
the  pressure  line  was  torn  to  pieces  as 
though  it  were  paper. 

Jetting  through  the  hardpan  presented  no 


The  "Labor  Map"  in  the  Con- 
tracting News  Section  Shows 
Conditions   in    the  Territory 
That  Interests  You 


difficulties  other  than  the  high  pressure  re- 
quired to  penetrate  it.  When  the  jet  was 
removed  the  hole  remained  open  and  the 
pile  was  driven  into  it  with  an  average 
penetration  of  6  in.  per  blow,  using  a  5-ft. 
drop.  A  hole  was  required  under  each 
pile  and  in  a  few  cases  two  were  necessary, 
showing  that  the  action  of  the  water  did  not 
affect  the  ground  at  any  distance  from  the 
tip  of  the  nozzle. 


I-Beam    Trestle    Stringers    Made 
Secure  Without  Punching  Holes 

THE  SEPARATORS  shown  in  the  ac- 
companying sketch  are  used  by  the 
Robert  Grace  Contracting  Company  to 
brace  18-in.  I-beam  trestle  stringers  se- 
curely without  punching  the  beams  for  any 


PLANK     SEPARATORS     HUNG     FROM     ROD 

connections.  As  the  beams  are  lapped  by 
over  the  caps  of  the  trestle  bents,  they  are 
not  injured  in  any  way  by  using  them  for 
stringers.  A  trestle  construction  with  high 
salvage  value,  able  to  support  5-ton  locomo- 
tive cranes  and  heavy  concrete  trains,  is 
made  in  this  way  with  long  spans  which  re- 
duce pile  driving  to  the  minimum  required 
to  carry  the  load.  The  spans  in  the  trestle 
of  this  type  used  on  the  bridge  at  Milton, 
Pa.,  described  on  page  676  of  this  issue, 
averaged  18  ft.  in  length.  The  work  is  in 
charge  of  F.  P.  Kemon  for  the  contractor. 


Sand-Lime  Brick  Industry  Firmly  Es- 
tablished 

In  a  report  on  sand-lime  brick  recently 
issued  by  the  U.  S.  Geological  Survey  it  iy 
stated  that  the  sand-lime  brick  industry, 
after  experiencing  the  ups  and  downs  of 
a  new  industry,  has  become  firmly  estab- 
lished. The  sales  of  the  product  in  1915 
attained  a  value  $1,135,104,  an  increase  of 
over  $75,000  over  the  value  in  1914.  Michi- 
gan marketed  more  than  any  other  state. 
Minnesota  ranked  second  and  New  York 
third. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


E.  L.  Corthell,  President  of 

American  Society  of  Civil 

Engineers,  Is  Dead 

Engineer  of  International  Reputation  Succumbs 

to  Stomach  Disease  at  Hospital  in  Albany, 

N.  Y.,  This  Week— Had  Unusually 

Varied  Experience  on  Large 

Projects 

Elmer  Lawrence  Corthell,  Dr.  Sc,  president 
of  the  American  Society  of  Civil  Engrineers, 
consulting  engineer  with  a  reputation  that 
extended  to  three  conti- 
nents, bridge  and  railway 
builder.  Civil  War  vet- 
eran, river  and  harbor  ex- 
pert and  member  of  a 
score  of  scientific  societies 
in    this    country    and 


war  he  re-entered  Brown  University  and  re- 
ceived the  degrees  of  B.A.  and  M.A.  Later, 
in  recognition  of  his  professinal  achievements, 
his  alma  mater  conferred  on  him  the  honorary 
degree  of  Doctor  of  Science. 

Upon  leaving  the  university  he  entered  a 
general  engineering  office  in  Providence  and 
engaged  in  railroad,  hydraulic  and  municipal 
work,  resigning  in  1868  to  devote  his  entire 
attention  to  railroad  work  in  the  Middle  West. 
After  two  years  he  became  assistant  engineer 
in  charge  of  constructing  the  bridge  over  the 
Mississippi  River  at  Hannibal,  Mo.,  and  from 
1871   to  1874   served  as  chief  engineer  of  the 


abroad,  died  in  a  hospital 
at  Albany,  N.  Y.,  Tuesday 
afternoon  from  a  disease 
of  the  stomach.  Dr. 
Corthell  occupied  a  unique 
position  in  American 
practice.  In  these  days 
of  specialization  the  ten- 
dency of  engineers  is  to 
confine  their  professional 
work  to  a  single  field,  but 
Dr.  Corthell's  activities 
covered  a  remarkably 
wide  range  of  operations 
— bridges,  railroads  and 
terminals,  river  channel 
rectification,  harbors, 
canals,  waterworks,  pro- 
tection of  sandy  coasts 
from  sea  erosion — involv- 
ing responsible  charge  of 
projects  calling  for  an 
aggregate  expenditure 

well  in  excess  of  $200,000,- 
000.  But  even  amid  the 
press  of  his  many  profes- 
s  i  o  n  a  1  engagements  he 
found  time  to  participate 
actively  in  the  affairs  of 
the  engineer,  particularly 
as  they  related  to  matters 
of  public  policy.  He  was 
always  prominent  at  in- 
ternational congresses  of 
engineers,  where  his  Eu- 
ropean and  South  Amer- 
ican experience  made  him 
an  invaluable  member  of 
committees  having  in 
charge  the  organization 
and  administration  of 
such  meetings.  Early  this 
year  he  achieved  the  high- 
est distinction  which  it  is 
possible  for  civil  engi- 
neers to  confer  upon  a 
member  of  their  profes- 
sion— the  presidency  of 
the  American  Society  of 
Civil    Engineers. 

EnUsted  in  Civil  War 

Elmer  Lawrence  Cor- 
thell was  born  at  South 
Abington,  Mass.,  in  1840 
and  had  been  at  Brown 
University  two  years 
when  the  Civil  War  broke  out.  He  enlisted 
as  a  private  in  the  First  Regiment,  Rhode 
Island  Light  Artillery,  and  in  his  service  of 
four  and  one-quarter  years,  nearly  all  of  the 
time  in  Virginia  and  North  Carolina,  he  was 
advanced  to  the  grade  of  captain.     After  the 


President   of 
Engineer    of 


American   Society   of   Civil   Engineers   and    Consulting 
International     Reputation,     Who     Died    This    Week 


DR.   ELMER  LAWRENCE  CORTHELL 


Sny  Island  levee,  51  miles  in  length,  on  the 
east  bank  of  the  Mississippi  River  in  Illinois. 
Dr.  Corthell's  name  is  closely  linked  with 
the  history  of  the  control  of  the  Mississippi 
River  and  in  1875  he  was  engaged  by  James 
B.  Eads  to  take  charge  of  the  engineering  and 


construction  of  the  jetties  at  the  mouth  of 
the  river.  These  jetties  vastly  increased  the 
ocean  commerce  of  the  Port  of  New  Orleans, 
and  also  the  railroad  commerce  of  that  city, 
developing  the  Mississippi  Valley  route.  Dr. 
Corthell  also  served  as  chief  engineer  of  the 
bridge  over  the  Mississippi  River  at  Louisiana, 
having  a  444-ft.  draw  span,  the  longest  in 
the  world  at  that  time. 

Associated  with  Mr.  Eads,  Dr.  Corthell,  in 
1880,  went  to  the  Isthmus  of  Tehuantepec, 
Mexico,  to  make  surveys  for  the  inter-oceanic 
ship  railway  and  harbor.  Returning  to  the 
United  States  in  1881,  he  devoted  his  time  for 
three  years  to  railroad 
construction,  but  from 
1886  to  1887  he  worked 
upon  the  project  for  the 
inter-oceanic  route  in  Mex- 
ico, making  an  address  be- 
fore the  commerce  com- 
mittee of  the  House  of 
Representatives,  U.  S. 
Congress,  which  had  be- 
fore it  the  bill  to  charter 
the  ship  railway. 

Built  Many  Bridges 

Forming  a  partnership 
with  George  S.  Morison, 
Dr.  Corthell,  from  1887  to 
1888,  engaged  in  the  de- 
sign and  construction  of 
railroads,  bridges,  har- 
bors and  waterworks. 
During  this  partnership 
many  famous  structures 
were  completed — the  Cairo 
bridge  over  the  Ohio 
River  for  the  Illinois  Cen- 
tral Railroad,  at  that  time 
the  longest  steel  bridge  in 
the  world;  the  Nebraska 
City  bridge  over  the  Mis- 
souri River;  the  Sioux 
City  bridge  over  the  same 
river  and  two  bridges  in 
Oregon.  About  this  time 
Dr.  Corthell  made  several 
expert  examinations  of 
railroad  properties  for 
bankers  in  London  and 
New  York. 

From  1889  to  1890  he 
was  chief  eng^ineer  of  the 
St.  Louis  Merchants 
Bridge  over  the  Missis- 
sippi River  and  chief  en- 
gfineer  of  the  improve- 
ments at  the  mouth  of  the 
Brazos  River  in  Texas, 
consisting  of  jetties  built 
into  the  Gulf  of  Mexico, 
which  Increased  the  depth 
of  water  from  5  to  20  ft. 

Reverting  to  railway 
work  in  1890,  he  served 
for  three  years  as  con- 
sulting engineer  for  the 
Illinois  Central  and  the 
Atchison,  Topeka  &  Santa 
Fe  Railway. 

Improved  Tampico  Harbor 

One  of  Dr.  Corthell's 
biggest  projects  was  the 
improvement  of  the  harbor 
of  Tampico,  Mexico,  for 
the  Mexican  Central  Railroad,  a  work  which 
he  began  in  1889.  In  1885  he  wrote  a  de- 
scriptive paper  of  these  works  for  the  Insti- 
tution of  Civil  Engineers,  London,  for  which 
he  was  awarded  the  Telford  premium  and  the 
Watt   medal.      The    striking   feature   of   this 
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work  was  that  a  deep  channel  was  produced 
by  the  works  constructed,  without  resort 
to  dredging.  In  connection  with  his  work  at 
Tampico  Dr.  Corthell  visited  Europe  in  1891 
and  examined  26  harbors  to  get  special  in- 
formation for  use  on  the  Mexican  project.  On 
this  trip  also  he  was  selected  by  the  University 
of  Chicago  to  examine  leading  universities  and 
technical  schools  of  Europe  and  to  bring  back 
data  upon  which  to  base  the  establishment  of 
the  University's  School  of  Engineering  and 
Architecture. 

The  Mexican  government  enlisted  his  serv- 
ices in  1892  to  complete  the  National  Railroad 
of  Tehuantepec.  He  had  tiharge  of  the  sur- 
veys, plans  and  estimates  for  the  harbors  for 
this  route  and  made  a  report  to  the  Mexican 
government. 

Retained  by  Argentine  Government 

In  1899  the  Argentine  government  applied 
to  the  authorities  at  Washington  for  an  engi- 
neer of  broad  experience  to  act  in  a  consult- 
ing capacity  in  connection  with  its  river  and 
harbor  improvements.  Dr.  Corthell  was  rec- 
ommended and  early  the  following  year  began 
an  engagement  which  kept  him  in  South  Amer- 
ica or  engaged  upon  Argfentine  work  until 
May,  1903.  Thirty-six  different  subjects  were 
referred  to  him  for  investigation  and  report. 
Dr.  Corthell's  work  was  held  in  such  high 
regard  that  he  was  selected  to  represent  the 
Argentine  government  as  a  delegate  to  the 
International  Navigation  Cogress  held  at 
Dusseldorf  in  1902. 

Upon  his  return  to  the  United  States  he 
was  engaged  for  eleven  years  as  engineer  for 
the  Boston,  Cape  Cod  &  New  York  Ship  canal, 
which  is  now  in  operation. 

The  Governor  of  New  York  State  in  1904 
appointed  him  upon  the  advisory  board  of 
consulting  engineers  to  build  the  state  Barge 
Canal,  a  position  from  which  he  resigned  to 
give  all  his  time  to  Brazilian  work.  During 
1904-05  he  was  engaged  on  extensive  commer- 
cial works  in  Brazil,  at  Para,  in  St.  Catharina 
and  Rio  Grande  do  Sul. ' 

Active  at  Congresses 

The  various  international  engineering  con- 
gresses have  always  found  Dr.  Corthell  an 
active  participant  either  in  person  or  by  im- 
portant papers.  At  a  meeting  in  Brussels, 
where  all  but  six  of  the  seventy-one  papers 
were  in  other  lan£:uages  than  English,  he  pre- 
pared for  the  Department  of  State,  which  had 
selected  him  as  a  delegate,  a  resume  of  the 
entire  proceedings,  which  formed  a  volume  of 
245  pages.  The  International  Engineering 
Congress  held  during  the  Columbian  exposi- 
tion was  suggested  by  him  and  its  success  was 
largely  due  to  his  work  as  chairman  of  the 
executive  committee  having  charge  of  that 
affair.  When  the  recent  Pan-American  Sci- 
entific Congress  in  Washington,  D.  C,  was 
contemplated  the  Department  of  State  again 
called  upon  Dr.  Corthell  to  aid  in  the  organiza- 
tion of  the  meeting,  and  he  rendered  valuable 
assistance  in  making  this  affair  a  c-uccess. 

A  prolific  writer  upon  engineering  subjects, 
his  printed  papers  fill  many  volumes.  He  was 
a  member  of  many  engineering  and  scientilc  so- 
cieties, both  in  this  country  and  abroad,  and 
was  twice  president  of  the  American  Insti- 
tute of  Consulting  Engineers.  Largely  through 
bis  efforts  this  organization  became  a  member 
of  the  Chamber  of  Commerce  of  the  United 
States..  Another  of  his  activities  concerned  the 
establishment  of  a  civilian  reserve  corps  of 
engineers  and  he  was  one  of  the  leaders,  if  not 
the  leader  in  this  project.  Since  his  election  to 
the  presidency  of  the  American  Society  of  Civil 
Engineers  Dr.  Corthell.  had  taken  an  active 
part  in  the  proposal  to  have  the  society  join 
the  three  other  national  eng^ineering  organiza- 
tions in  the  Engineering  .Societies  Building  in 
New  York. 

To  readers  of  the  Engineering  Record  Dr. 
Corthell's  name  is  already  familiar.  His  most 
recent  important  contribution  to  this  journal 
appeared  in  the  issue  of  April  11,  1914,  page 
408,  and  was  entitled  "The  War  Against  the 
Waves."     It  summarizes  his  many  years   of 


experience  in  protecting  sea  coasts  from  ero- 
sion by  waves  and  is  generally  regarded  as  a 
classic  in  this  field. 

\t  the  time  of  his  death  Dr.  Corthell  was 
seventy-six  years  old.  His  life  was  an  event- 
ful one  and  to  a  greater  extent,  perhaps,  than 
any  engineer  living  to-day  did  he  come  into 
close  contact  with  important  men  and  projects 
of  national  magnitude. 

Appreciations  of  Dr.  Corthell 

Eminent    Engineers    Tell    of    His    Work    and 

.\bility    and  Express  Their  Sorrow 

at  His  Departure 

The  Engineering  Record  has  asked  a  num- 
ber of  those  who  knew  Dr.  Corthell  well  for 
appreciations  of  him  as  an  engineer  and  as  a 
man.  They  represent  but  a  few  of  the  expres- 
sions of  sorrow  and  esteem  that  this  journal 
has  heard  in  the  two  days  following  his  death. 

Clemens  Herschel 

Vice-President,  American  Society  of  Civil 

Engineers,    (now  ranking  officer  of  the 

Society) 

Seldom  has  a  life  been  lived  that  was  fuller 
of  duty  performed  and  a  striving  for  well  do- 
ing than  that  of  Elmer  Lawrence  Corthell, 
dead  at  the  age  of  76,  while  president  of  the 
American  Society  of  Civil  Engineers  and  of 
the  American  Institute  of  Consulting  Engi- 
neers. 

The  writer  is  glad  to  be  allowed  to  say  a 
few  words  in  leave  taking  of  a  friend  of  more 
than  40  years. 

Of  a  rather  frail  physiflue,  unsparing  of 
himself,  it  is  a  wonder  that  he  endured  as  long 
as  he  did.  Never  was  there  a  man  more  ardent 
in  the  pursuit  of  all  that  came  within  his 
compass;  never  a  one  more  devoted  to  the 
manifold  causes  he  took  up. 

To  him  was  applicable  Emerson's  descrip- 
tion of  the  volunteer  laborer: 

"So  nigh  is  grandeur  to  our  dust, 

So  near  is  God  to  man. 
When  Duty  whispers  low.  Thou  must. 
The  youth  replies,  I  can!" 

He  was  one  of  the  few  American  civil  engi- 
neers whose  name  was  known  among  the  en- 
gineers of  many  nations,  and  he  will  be  sin- 
cerely mourned  abroad  no  less  than  at  home. 

So  farewell,  brave  heart,  and  as  the  ancients 
had  it,  "May  the  sod  rest  lightly  upon  thee." 
William  Barclay  Parsons 
Consulting  Engineer,  New  York 

In  the  death  of  Dr.  Corthell  the  engineer- 
ing profession  has  lost  one  of  its  ornaments, 
and  many  individual  members  have  lost  a 
valued  friend.  Corthell  stood,  as  few  others 
did,  for  high  professional  ideals.  His  experi- 
ence was  perhaps  unique  in  the  variety  of  his 
work  and  its  widely  scattered  nature  and  loca- 
tion, but  his  views  were  equally  broad.  He 
had  the  ability  to  see  and  properly  estimate 
the  practical  or  commercial  aspects  of  engi- 
neering problems  as  well  as  the  scientific  as- 
pect. To  others,  and  especially  to  younger 
men,  he  was  always  considerate  and  helpful 
and  for  this  his  death  will  be  most  keenlv 
felt. 

Percival  Farquhar 
Consulting  Engineer  and  Brazilian  Rail- 
way Builder 

It  was  my  privilege  to  be  actively  asso- 
ciated with  Dr.  Corthell  in  various  enterprises 
dating  from  early  in  1906  until  the  latter  part 
of  1912. 

Dr.  Corthell  conceived  the  idea  of  deepening 
the  channel  into  the  Port  of  Rio  Grande  do 
Sul,  Brazil,  by  the  construction  of  jetties  sim- 
ilar in  principle  to  those  by  which  the  Mis^)-- 
sippi  and  Tampico  were  deepened,  and  by  the 
construction  of  a  port  there.  The  plans  for 
this  work  and  its  initiation  were  carried  out 
under  his  direction. 

He  was  also  for  some  years  chief  engineer 
in  the  construction  of  the  Port  of  Para,  at 
the  mouth  of  the  Amazon,  afterward  acting 
as  consulting  engineer. 

His  death  comes  as  a  great  sorrow  to  me, 


and  he  is  a  man  whom  it  will  be  difficult  to 
replace. 

F.  A.  Molitor 

Secretary,  American  Institute  of  Consult- 
ing Engineers 

One  of  the  most  appealing  things  to  my 
mind  in  Dr.  Corthell's  life  and  character  was 
the  broad  way  in  which  he  approached  his 
professional  undertakings.  He  ever  sought 
the  public  good.  The  constructive  works  that 
stand  as  monuments  to  his  genius  have  accom- 
plished much  for  the  people  of  many  coun- 
tries, and  many  of  these  works  were  his  own 
creation.  Instead  of  being  the  agent  of  cap- 
ital, he  made  capital  his  agent.  I  was  deeply 
impressed  with  this  when,  over  a  year  ago,  I 
visited  Rio  Grande  do  Sul  in  Brazil,  where  im- 
provements of  the  harbor  were  being  completed 
under  his  plans.  It  is  here,  his  last  construc- 
tive work,  that  he  "utilized  one  of  the  forces 
of  nature  to  the  usefulness  of  mankind"  and 
opened  to  commerce  a  broad  and  fertile  coun- 
try. His  unselfish  devotion  to  this  project, 
the  personal  hardships  and  obstacles  encoun- 
tered had  much  to  do  with  the  breaking  down 
of  his  health.  Through  all  the  earlier  nego- 
tiations and  sometimes  disappointments  his  un- 
failing energy,  wonderful  tact  and  the  human 
qualities  of  his  nataure  overcame  all  the  ob- 
stacles. 

The  last  years  of  Dr.  Corthell's  life  were 
devoted  to  the  cause  of  creating  a  better  under- 
standing between  the  profession  and  the  gen- 
eral public.  His  activities  in  this  field  were 
endless.  Had  he  been  spared  a  few  years 
longer  his  growing  influence  would  have  finally 
impressed  the  public  with  the  usefulness  of 
the  profession.  This  great  human  quality  of 
his  was  exemplified  also  by  his  broad  acquaint- 
ance, and  his  ever  ready  and  unselfish  response 
to  public  duty,  as  well  as  his  remembrance 
and  care  for  his  subordinates  and  associates. 
A  member  of  the  younger  generation  who 
has  worked  for  him  and  gained  some  of  his 
inspiration  and  spirit  may  always  be  sure  of 
preferment  by  saying,  "I  am  one  of  Dr. 
Corthell's  boys." 

Onward  Bates 

Past  President  of  the  American  Society  of 

Civil  Engineers 

I  was  never  directly  associated  with  Mr. 
Corthell,  but  I  have  watched  his  career  since 
my  own  boyhood.  He  was  a  man  of  high 
ideals,  enterprising  and  courageous  in  advo- 
cating them.  For  half  a  century  he  has  been 
a  leader  in  the  civil  engineering  profession, 
growing  with  it  and  contributing  to  its  ad- 
vancement. The  record  of  his  life  will  be 
helpful  and  inspiring  to  future  engineers, 
and  I  trust  it  will  be  made  accessible  to  them. 

Julio  F.  Sorzano 

President,  The  Pan-American  Chamber  of 
Commerce 

With  the  death  of  Elmer  L.  Corthell  this 
country  has  lost  not  only  one  of  its  eminent 
engineers,  but  the  one  who  has  done  more 
than  any  other  man  to  make  the  American 
engineer  known  and  respected  in  Latin- 
America. 

During  his  long  and  important  connections 
with  large  undertakings  in  Mexico,  Brazil, 
Argentina  and  also  with  foreign  governments 
as  a  consulting  engineer,  Corthell,  by  his 
sterling  qualities,  his  broad  and  liberal  mind, 
his  inexhaustible  generosity  of  character  and, 
above  all,  by  his  lovable  qualities  as  a  man  and 
as  a  friend,  endeared  himself  to  everyone  with 
whom  he  came  in  contact. 

It  is  fitting  that  such  a  man  should  have 
died  while  president  of  the  American  Society 
of  Civil  Engineers  and  president  of  the  Amer- 
ican Institute  of  Consulting  Engineers. 

He  was  a  charter  member  of  the  Institution 
of  Civil  Engineers  of  Great  Britain,  an  hon- 
orary member  of  the  French  Society  of  Civil 
Engineers  and  a  founder  of  the  Pan-American 
Chamber  of  Commerce.  In  every  one  of  these 
institutions  his  loss  will  be  deeply  felt. 

The  Pan-American  Chamber  of  Commerce 
loses  in  him  a  most  devoted  member,  and  I  a 
beloved  friend. 
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Dr.  Komulo  S.  Naon 

Ambassador  of  the  Argentine  Republic  to 
THE  United  States 
In  the  death  of  Dr.  Corthell  Latin  America 
is  deprived  of  the  services  of  one  of  the  most 
brilliant  hydraulic  engineers — one  of  the  great- 
est in  the  world.  Every  project  he  undertook 
was  worked  out  in  a  manner  that  showed 
Dr.  Corthell's  genius.  The  projects  he  has  fin- 
ished will  stand  as  monuments  to  his  memory 
as  long  as  Latin  America  endures. 

Dr.  Domicio  da  Gama 

Ambassador  of  Brazil  to  the  United  States 
South  America  has  lost  one  of  its  most 
brilliant  engineers  in  the  death  of  Dr.  Corthell. 
Probably  his  greatest  achievement  in  con- 
nection with  Brazil  was  his  planning  and 
completion  of  the  harbor  and  improvements 
of  Rio  Grande  do  Sul.  The  work  was  under- 
taken by  a  French  company,  but  they  failed 
to  accomplish  the  task.    Dr.  Corthell  was  the 


author  of  the  present  plans  and  the  work 
has  given  the  Brazilian  Government  entire 
satisfaction.  Most  of  Latin  America's  great 
men  have  been  patriots  who  shed  their  life's 
blood  for  their  country.  Dr.  Corthell's  work 
was  of  a  different  character,  but  just  as  help- 
ful. 

George  F.  Swain 

Past-President,  American  Society  of  Civil 

Engineers 

Mr.  Corthell's  energy  and  enthusiasm  seemed 
without  limit,  and  his  devotion  to  the  interests 
of  his  profession  has  placed  all  engineers  under 
a  heavy  debt  of  gratitude  to  him.  His  ideals 
were  of  the  highest,  but  never  impracticable 
or  visionary.  He  was  always  clear-headed  and 
combined  in  rare  degree  the  highest  profes- 
sional knowledge  with  sturdy  common  sense. 
He  was  a  most  delightful  companion,  intensely 
loyal  to  his  friends  and  always  ready  to  help 
others. 

He  will  be  greatly  missed  in  the  ranks  of 


the  profession  and  in  the  hearts  of  those  who 
knew  him  well.  His  death  will  leave  a  void 
which  only  time  and  tender  memories  can 
partly  heal.  To  his  devoted  wife,  whose  ten- 
der and  unwearied  care  was  such  a  support 
to  him  in  his  later  years,  the  hearts  of  all 
who  knew  him  will  go  out  in  deepest  sympathy. 
He  has  passed  into  the  great  hereafter,  but  he 
has  not  only  left  material  works  to  remind  us 
of  him,  but  an  example  that  will  be  an  in- 
spiration to  younger  men. 


In  deference  to  Dr.  Corthell  the  regular 
semi-monthly  meeting  of  the  American  Society 
of  Civil  Engineers  May  17  at  the  society  house 
in  New  York  City  was  adjourned  immediately 
after  the  announcement  of  the  death  of  Dr. 
Corthell,  and  the  reading  of  a  telegram  of 
appreciation  from  Arthur  P.  Davis  in  behalf 
of  the  Washington  Association  of  members  of 
the  society. 


Attractive  Routes  Planned 
for  Delegates  to  Water- 
works Convention 

Boat    Trips    on.   Hudson    River    and    Atlantic 

Ocean  May   Be   Included  at   Small   Extra 

Expense  by  Delegates  from  the  West 

F.  J.  Bradley,  1223  Wabash  Avenue,  Chi- 
cago representative  of  the  transportation  com- 
mittee, has  arranged  several  routes  to  and 
from  the  annual  convention  of  the  American 
Water  Works  Association  to  be  held  June  5 
to  9  in  New  York  City.  The  Chicago  party 
will  leave  the  Twelfth  Street  station  on  the 
"Wolverine"  of  the  Michigan  Central  Rail- 
road, at  9.05  a.m.,  June  4. 

For  those  who  wish  to  return  via  the  same 
route  the  round-trip  fare  will  be  $35.  The 
return  trip  may  be  made  on  the  Baltimore  & 
Ohio,  via  Washington  at  an  additional  cost  of 
$1.20  for  the  round  trip,  and  on  the  Pennsyl- 
vania, at  $38  for  the  round  trip.  Those  wish- 
ing to  include  a  boat  trip  may  return  via  the 
Old  Dominion  Steamship  Line  to  Norfolk, 
thence,  via  boat,  to  Washington  and  by  the 
Baltimore  &  Ohio  or  Pennsylvanip  to  Chicago. 
The  trip  via  this  route  will  cost  $38,  including 
berth  and  meals  on  steamer. 

Boat  Trips  Planned 

The  return  trip  may  also  be  made  by  either 
Sound  or  outside-line  steamer  to  Boston,  thence 
by  rail  to  Montreal,  and  from  there  to  Chi- 
cago via  the  Canadian  Pacific  or  the  Grand 
Trunk  Railway.  The  cost  of  the  round  trip 
is  $38.50.  The  return  trip  via  Boston  and 
Montreal  can  be  made  by  rail  for  $39.75. 

Those  desiring  to  leave  the  train  at  Albany 
and  complete  the  trip  to  New  York  by  boat 
may  check  their  baggage  through  to  New 
York,  by  rail,  without  extra  charge.  The  $5 
extra  fare  will  be  refunded  and  railroad  tick- 
ets exchanged  at  Albany  to  those  wishing  to 
make   the   river  trip. 

The  transportation  arrangements  for  dele- 
gates from  Pittsburgh  and  the  vicinity  are  in 
the  hands  of  T.  C.  Clifford  of  the  Pittsburgh 
Meter  Company,  East  Pittsburgh.  L.  S. 
Barnard  of  the  Hersey  Manufacturing  Com- 
pany, Buffalo,  is  making  transportation  ar- 
rangements from  that  city.  H.  M.  Lofton  of 
the  Columbian  Iron  Works,  Chattanooga,  is 
handling  the  arrangements  for  delegates  from 
that  section. 


Elephant  Butte  Dam  Completed 

Work  on  the  Elephant  Butte  dam  at  Ele- 
phant Butte,  N.  M.,  120  miles  north  of  El 
Paso,  was  completed  May  13.  The  structure, 
on  which  work  was  started  five  years  ago, 
forms  a  reservoir  for  the  waters  of  the  Rio 
Grande  River,  which  will  feed  an  irrigation 
system  extending  over  185,000  acres  of  New 
Mexican,  Texas  and  Mexican  land.  This,  the 
fifth  of  the  government's  big  irrigation 
projects,  will  store  the  entire  flow  of  the  Rio 


Grande — enough  water,  it  is  estimated,  to 
cover  the  State  of  Delaware  to  a  depth  of 
2  ft. 

President  Wilson  and  Secretary  of  the  Inte- 
rior Lane  wired  their  congratulations  to  the 
employees  of  the  U.  S.  Reclamation  Service  en- 
gaged on  the  construction  of  the  world's  larg- 
est reservoir,  which  stores  856  billion  gallons 
of  water. 

A  description  of  the  Elephant  Butte  project 
appeared  in  the  Engineering  Record  of  Oct. 
4,  1914,  page  368. 


Pass  Law  Governing  Contractors 
Operating  in  Maryland 

A  law  relating  to  contractors  doing  a  busi- 
ness of  more  than  $5,000  a  year  in  that  state 
was  recently  passed  by  the  Maryland  Legisla- 
ture, to  become  effective  June  1.  The  measure 
compels  a  construction  company  with  its  chief 
office  outside  of  the  state,  doing  business  in 
Maryland,  to  take  out  a  license.  The  fee  is 
$50  if  the  firm  operates  in  the  city  of  Balti- 
more and  a  like  amount  for  each  county  of 
Maryland  in  which  said  firm  may  be  operating. 
Resident  firms  operating  in  Maryland  must 
take  out  a  license  at  an  annual  cost  of  $10 
for  working  in  the  city  of  Baltimore,  and  $10 
additional  for  each  county  in  which  work  is 
carried  on. 


Governor  Signs  New  York  Plant 
and  Structures  Bill 

Governor  Whitman,  on  May  12,  signed  the 
bill  passed  by  the  New  York  Legislature  au- 
thorizing the  change  of  the  Department  of 
Bridges  of  New  York  City  to  the  Department 
of  Plant  and  Structures.  The  new  depart- 
ment will  have  the  control  of  the  construc- 
tion and  maintenance  of  buildings  and  struc- 
tures previously  under  the  jurisdiction  of  eight 
city  departments.  The  present  commissioner 
of  bridges,  F.  J.  H.  Kracke,  becomes  commis- 
sioner of  plant  and  structures.  The  forty- 
two  bridges  now  controlled  by  the  Department 
of  Bridges  will  pass  to  the  new  department, 
but  structures  under  the  jurisdiction  of  the 
borough  presidents,  the  Department  of  Water 
Supply,  Gas  and  Electricity  and  the  Depart- 
ment of  Docks  and  Ferries,  remain  under  the 
same  control. 

As  stated  on  page  527  of  the  April  15  issue 
of  the  Engineering  Record,  the  bill  eliminates 
duplication  of  labor  and  equipment  and  au- 
thorizes the  construction  of  a  central  repair 
shop  at  an  expenditure  of  $1,500,000.  The 
saving  ':o  be  effected  under  the  new  organiza- 
tion is  estimated  at  $1,000,000  a  year. 


Chicagoans  to  March  for  Prepar- 
edness June  10 

A  military  preparedness  parade  will  be  held 
June  10  in  Chicago,  similar  to  the  one  held  in 
New  York  City  last  Saturday. 


National  Fire  Protection  Asso- 
ciation Holds  Meeting 
at  Chicago 

Highest   Grade  of  Fire-Resistive  Construction 

Defined — Long  Turn  Elbows  Recommended 

— All  Officers  Re-elected 

Fire-resistive  construction  for  office  build- 
ings was  defined  in  a  report  by  a  committee 
of  the  National  Fire  Protection  Association, 
May  9,  10  and  11,  in  Chicago.  Ira  H.  Woolson 
is  chairman  of  the  committee  and  R.  L. 
Humphrey  presided  at  the  session  at  which 
the  report  was  presented. 

The  terms  "full,"  "partial"  and  "temporary 
protection"  are  still  to  apply  to  structural  ma- 
terials and  types  of  construction,  but  they  are 
discontinued  as  applied  to  completed  struc- 
tures. Three  grades  of  building  in  each  class 
are  to  be  recognized  hereafter.  The  purpose 
is  to  secure,  in  grade  A,  the  highest  practical 
type  of  fire  resistance.  Grades  B  and  C  pro- 
vide for  permissible  modifications.  The  com- 
mittee report  was  accepted  and  referred  to  the 
executive  committee  with  power  to  act. 

A  report  on  uses  of  wood  in  building  con- 
struction was  anticipated,  but  only  a  brief 
verbal  progress  report  was  submitted  by 
Julius  Franke,  chairman,  of  New  York. 

Various  changes  in  specifications  for  indi- 
cator posts  were  suggested  by  H.  O.  Lacount, 
chairman  of  the  committee  on  hydrants  and 
valves.  The  aim  is  to  raise  the  standard  of 
workmanship,  to  improve  the  present  type  of 
post  by  standardizing  the  target  mechanism 
and  to  outline  a  new  desig:n  for  rising-stem 
indicator  post  which  overcomes  some  of  the 
criticisms  of  the  target  mechanism. 

Long  Turn  Elbows  Recommended 

W.  O.  Teague,  chairman  of  the  committee 
on  standardization  of  pipe  and  pipe  fitting, 
brought  in  a  progress  report  giving  the  re- 
sults of  an  investigation  by  the  Factory  Mu- 
tual Laboratories  on  friction  lost  in  screw 
and  elbows  of  2%,  4  and  6-in.  diameter.  In 
view  of  the  conclusion  that  the  friction  loss 
of  standard  elbows  is  50  to  100  per  cent  greater 
than  that  of  long-turn  elbows,  the  committee 
recommended  the  use  of  the  latter. 

More  or  less  criticism  was  expressed  in 
regard  to  the  practice  of  permitting  reports 
to  be  presented  and  passed  without  full  pre- 
vious consideration.  It  was  explained  that 
specifications  may  thus  be  promulgated  which 
are  not  representative.  The  matter  was 
placed  in  the  hands  of  the  executive  committee 
to  formulate  a  policy  requiring  all  reports  to 
be  prepared  well  in  advance  so  that  they  might 
represent  mature  consideration.  This  would 
remove  possibility  of  criticism  that  insurance 
interests  were  trying  to  foist  on  the  public 
anything  to  which  they  were  not  entitled. 

All  the  officers  were  re-elected:  Charles  E. 
Meek,  president;  Louis  Wiederhold  and  D. 
Everett  Waid,  vice-presidents ;  Franklin  Went- 
worth,  secretary-treasurer. 
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Amended     Lockwood  -  Ellenbogen 
Bill  Passes  Legislature 

The  Lockwood-Ellenbogen  bill  providing  for 
unified  inspection  of  buildings  in  New  York 
City,  which  was  defeated  by  the  state  Legisla- 
ture last  year,  has  been  revised  and  amended 
and  was  finally  passed  this  year  and  signed 
by  Governor  Whitman,  May  11.  It  consoli- 
dates, in  a  board  of  standards  and  appeals, 
the  power  to  make  and  amend  rules  and  regu- 
lations for  the  construction,  alteration  and 
structural  changes  in  and  removal  of  buildings 
in  New  York  City.  These  matters  were  for- 
merly handled  by  the  superintendents  of 
buildings  of  the  five  boroughs,  the  fire  com- 
missioner and  the  state  commissioner  of  labor. 
Control  of  waterfront  property  of  the  city 
and  the  jurisdiction  of  the  tenement-house  de- 


$30,000,000  Building  Project  Pro- 
posed on  Long  Island 

An  American  Versailles  is  to  be  built  on 
the  north  side  of  Long  Island,  New  York,  at 
an  estimated  cost  of  $30,000,000.  According 
to  Penrhyn  Stanlaws,  president  of  the  organ- 
ization, ground  will  be  broken  about  July  15. 
About  180  acres  of  land  have  been  purchased 
and  plans  are  being  completed  by  Carrere  & 
Hastings,  architects,  52  Vanderbilt  Avenue, 
New   York   City. 


Building  Collapses  at  Akron 

The  Beacon-Journal  Building  at  Akron, 
Ohio,  collapsed  May  15.  Ten  people  are  re- 
ported killed  and  twenty-five  seriously  injured. 


In  the  foreword  to  the  souvenir  menu  are 
found  these  words: 

"A  company  of  men  is  here  assembled,  be- 
cause of  the  admiration,  yes,  the  love,  we  bear 
for  one  man.  Through  years  we  have  worked 
with  him  in  close  association.  And  now  and 
then  we  have  fought  him  in  the  changing  for- 
tunes of  the  business  war.  But  whether  our 
interests  were  his  interests,  or  otherwise,  as 
we  have  known  him  better  we  have  loved  him 
more." 

While  Mr.  Bartlett's  acquaintance  in  the 
cement  industry  is  very  large,  he  also  num- 
bers a  great  host  of  engineers  among  his 
friends.  He  has  been  constantly  engaged  in 
the  cement  and  building-supply  business  since 
he  started  in  it  in  Milwaukee  some  thirty 
years  ago.  For  some  years  past,  as  a  mem- 
ber   of    the    promotional    department    of    the 


)  Underwood  &  Underwood 


More  Than  125,000  March  in  New  York  City's  Preparedness  Parade  May  13 — Engineers  Number  6660 


A  PART  OF  THE  CIVIL  ENGINEERS'  DIVISION 
OF  THE  MIUTABY  PARADE  HELD  IN  NEW 
YORK  CITY,  MAY  13,  IS  SHOWN  IN  THE  PIC- 
TURE. MORE  THAN  125,000  EARNEST  CITI- 
ZENS OF  ALL  OCCUPATIONS  TOOK  PART.  THE 
engineers'  DIVISION,  WHICH  WAS  DIVIDED 
INTO  EIGHT  SECTIONS,  TOTALED  OVER  6660 
TECHNICAL  MEN  AND,  IN  ADDITION,  BOASTED 
EIGHT  BANDS  COMPOSED  OF  384  MUSICIANS. 
THE  MARCHING  WAS  CONTINUOUS  FROM  9.35 


A.  M.  UNTIL  9.40  P.  M.  THE  ESTIMATED 
TIME  FOR  ONE  LINE  TO  COVER  THE  ROUTE 
FROM  THE  CITY  HALL  TO  FIFTH  AVENUE  AND 
FIFTY-SEVENTH  STRESIT  WAS  ONE  HOUR  AND 
FIVE  MINUTES.  MILITARY  OFFICERS  WHO 
REVIEWED  THE  PARADE  SAID  THAT  THE  UN- 
TRAINED CITIZENS  MARCHED  WITH  UNEX- 
PECTEDLY GOOD  PRECISION.  LIEUT.-COL.  MER- 
RITT  H.  SMITH  WAS  MARSHAL  OF  THE  EN- 
GINEERS'   DIVISION;    CAPT.    GEORGE    PERRINE, 


COL.  E.  W.  VAN  C.  LUCAS  AND  COMMANDER 
EDWARD  C.  FITZGERALD  LED  THE  FIRST,  SEC- 
OND AND  THIRD  ENGINEERS'  DIVISIONS  RE- 
SPECTIVELY. J.  WALDO  SMITH  AND  GANO 
DUNN,  CHAIRMEN,  J.  S.  LANGTHORN,  SECRE- 
TARY, J.  P.  HOGAN,  ASSISTANT  SECRETARY, 
WILLIAM  BARCLAY  PARSONS,  AND  ARTHUR  S. 
DWIGHT,  OF  THE  MILITARY  LECTURE  COM- 
MITTEE, MARCHED  JUST  AHEAD  OF  THE  FIRST 
DIVISION   OF  ENGINEERS. 


partment  are  not,  however,  to  be  infringed 
npon. 

The  board  of  standards  and  appeals  is  to 
consist  of  the  fire  commissioner,  the  superin- 
tandmts  of  buildings,  the  chief  of  the  fire 
department  and  six  other  members  appointed 
by  the  mayor.  Of  these  six  appointed  mem- 
bers the  mayor  designates  a  chairman,  who 
shall  be  an  architect  or  structural  engineer 
of  at  least  fifteen  years'  experience  and  shall 
devote  his  whole  time  to  the  work.  The  mayor 
also  appoints  a  secretary.  Of  the  other  ap- 
pointed members  there  must,  at  all  times,  be 
one  architect,  one  structural  engineer  and  one 
builder,  each  with  at  least  ten  years'  prac- 
tical experience.  The  mayor  has  power  to 
remove  and  to  fill  vacancies  among  the  ap- 
pointed members  of  the  board. 

The  rules  of  the  new  board  will  not  take 
effect  until  Oct.  1,  1916. 


The  accident  is  said  to  have  been  caused  by 
dynamiting  in  an  adjoining  excavation. 


Dinner  to  George  S.  Bartlett 

During  the.  meeting  of  the  Portland  Cement 
Association  in  Chicago  last  week  friends  of 
George  S.  Bartlett,  one  of  the  best  known  men 
in  the  cement  industry,  joined  in  tender:'. g 
him  a  testimonial  dinner  at  the  Hotel  Black- 
stone.  W.  S.  Mallory,  president  of  the  Edi- 
son Portland  Cement  Company,  was  toast- 
master,  and  among  the  speakers  were  the  fol- 
lowing officers  of  cement  companies:  John 
B.  Lober,  Vulcanite;  A.  Y.  Gowen,  Lehigh; 
B.  F.  Affleck,  Universal;  Richard  Hardy, 
Dixie;  L.  T.  Sunderland,  Ash  Grove,  and  T.  G. 
Dickinson,  Marquette.  Edward  N.  Hines  and 
Robert  W.  Lesley  also  spoke. 


Universal  Portland  Cement  Company,  with 
headquarters  in  Chicago,  and  as  vice-president 
of  the  Edison  Portland  Cement  Company, 
with  offices  in  New  York,  he  has  been  engaged 
in  the  promotion  of  concrete  roads. 


Wreck  Bridge  at  Manchester  to 
Get  Skeleton  of  Dinosaur 

A  $10,000  bridge  will  be  torn  down  at  Man- 
chester, Conn.,  to  secure  the  skeleton  of  a 
dinosaur  embedded  in  the  sandstone  piers  and 
abutments.  The  structure  was  erected  more 
than  thirty  years  ago,  at  which  time  the  pres- 
ence of  the  bones  was  mentioned.  The  Pea- 
body  Museum  of  Yale  University  will  pay  for 
wrecking  the  old  bridge  and  constructing  a 
new  one. 
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Col.  John  Biddle  Made  Superin- 
tendent of  West  Point  Academy 

Col.  John  Biddle,  Corps  of  Engineers, 
U.  S.  A.,  will  be  transferred  from  Baltimore, 
Md.,  to  become  superintendent  of  the  U.  S. 
miliary  academy  at  West  Point,  effective  July 
1.  Colonel  Biddle,  as  engineer  of  the  East- 
ern Division,  was  in  charge  of  the  works  for 
defense  of  Baltimore  and  of  many  improve- 
ments of  the  harbor  at  Baltimore.  He  has 
just  completed  a  survey  and  plans  for  the 
improvement  of  the  channel  approaches  to  that 
harbor. 

Colonel  Biddle  was  graduated  from  West 
Point  in  1881  and  was  commissioned  in  the 
Corps  of  Engineers  that  same  year.  In  1902 
he  was  made  captain.  During  the  Spanish  war 
he  was  chief  engineer  of  the  U.  S.  volunteers. 
He  has  also  served  in  the  Philippines,  Porto 
Rico  and  Cuba.  In  1907  he  was  detailed  in 
charge  of  works  in  the  Sacramento  and  San 
Joaquin  rivers,  in  California.  He  was  appoint- 
ed military  observer  to  Austria  in  1914  and 
succeeded  Major  Horton  W.  Stickle  in  charge 
of  river  and  harbor  works  at  Baltimore  in 
1915.   . 


Ask    Government    to    List    Engi- 
neers' Qualifications 

A  set  of  resolutions  passed  May  9  by  the 
American  Association  of  Engineers  at  its  an- 
nual convention  requests  the  U.  S.  War  De- 
partment to  furnish  blanks  for  recording  en- 
gineers' qualifications  and  other  useful  in- 
formation. The  report  of  the  secretary  showed 
that  the  membership  has  reached  700  and  ap- 
proximately $12,000  has  been  saved  by  the 
securing  of  positions  for  engineers  through 
the  service  clearing  house  instead  of  through 
employment  agencies.  W.  J.  Mauer  was  ap- 
pointed member  of  the  board  of  directors  to 
replace  the  retiring  president,  W.  D.  Wilcox. 
Garrison   Babcock   was   elected   president. 


What  Engineers  and 
Contractors  Are  Doing 


Frederic  C.  Dunlap,  who  resigned 
as  chief  engineer  of  the  Bureau  of  Water, 
Department  of  Public  Works,  Philadelphia,  in 
1912,  has  again  been  engaged  by  the  depart- 
ment, in  an  advisory  capacity,  in  connection 
with  sewage-disposal  work.  Mr.  Dunlap  was 
born  in  1869  at  Mullica  Hill,  N.  J.  He  was 
educated  at  the  Pennsylvania  Polytechnic 
School  and  began  engineering  work  in  1888. 
In  1890  he  engaged  in  the  practice  of  consult- 
ing engineering  and  from  1894  to  1896  served 
as  engineer  for  the  Union  Hydraulic  Works, 
of  Philadelphia.  From  the  latter  year  until 
1900  he  was  engaged  in  various  hydroelectric 
and  water-supply  developments  until  he  joined 
the  Philadelphia  engineering  department  as 
assistant  engineer  on  designs  for  water-supply 
improvement.  He  was  later  placed  in  charge 
of  the  Torresdale  filters  and,  still  later,  made 
chief  of  the  Bureau  of  Water,  in  charge  of  the 
city's  water  purification  plants,  pumping  sta- 
tions and  distribution  system. 

W.  C.  Coles  was  recently  made  pilot 
engineer  of  the  Baltimore  &  Ohio  Railroad, 
with  headquarters  at  Wheeling,  W.  Va. 

C.  E.  Painter  has  resigned  as  assistant 
city  engineer  of  Newton,  Kan.,  to  become  con- 
nected with  Black  &  Veatch,  consulting  en- 
gineers, of  Kansas  City,  Mo. 

R.  E.  Kennedy  was  recently  appointed 
pilot  engineer  for  the  Baltimore  &  Ohio  Rail- 
road, at  Relay,  Md. 

Charles  Wilson,  of  the  firm  of  Kirk 
&  Wilson,  has  been  appointed  a  member  of  the 
engineering  staff  of  Youngstown,  Ohio. 


William  C.  Campbell  has  resigned 
as  superintendent  of  public  works  for  Colum- 
bus, Ga.,  to  engage  in  the  contracting  busi- 
ness at  Charlotte,  N.  C.  Mr.  Campbell  was 
graduated  from  the  Georgia  School  of  Tech- 
nology in  1904  and  has  been  connected  with 
the  engineering  department  of  Columbus  ever 
since. 

Schley  Gordy  has  been  promoted  to 
the  position  of  superintendent  of  public  works 
for  Columbus,  Ga.  He  has  been  in  the  city's 
employ  for  six  years  as  assistant  to  W.  C. 
Campbell,  whom  he  succeeds. 

Edmund  M.  Blake,  for  several  years 
in  charge  of  the  Neponset  River  improvement 
for  the  Massachusetts  Department  of  Health, 
has  been  made  engineer  for  the  Holbrook, 
Cabot  &  Rollins  Corporation.  He  will  work 
on  the  construction  of  the  new  drydock  at 
Boston.  Mr.  Blake  was  recently  engineer  on 
the  Arrowrock  dam,  at  Boise,  Idaho. 

J.  E.  Gillespie,  state-aid  highway  en- 
gineer, has  been  transferred  from  Grand 
Rapids,  Mich.,  to  Milwaukee,  Wis. 

Montague  Ferry,  consulting  engi- 
neer, of  Chicago,  has  removed  his  office  to  20 
South  La  Salle  Street. 

H.  W.  K  E  r,  formerly  shop  superintendent 
for  the  Snyder  Electric  Furnace  Company,  of 
Chicago,  is  now  connected  with  the  Wapakoneta 
Machine  Company,  of  Wapakoneta,  Ohio. 

Edward  R.  Stapley  has  resigned  as 
instructor  in  civil  engineering  at  Cornell  Uni- 
versity to  assume  the  duties  of  resident  engi- 
neer for  the  town  of  Wilson,  N.  C.  Improve- 
ments costing  nearly  $500,000  are  under  con- 
struction. 

Charles  Cottingham,  consulting 
engineer,  of  Danville,  111.,  has  removed  his 
office  to  the  Daniel  Building. 

Bartlett  &  Ranney,  consulting  en- 
gineers, of  San  Antonio,  Tex.,  have  been  re- 
tained to  prepare  plans  for  a  500-kw.  steam 
turbo-generator  for  the  Landa  Industries,  at 
New  Braunfels,  Tex.  The  firm  will  also  in- 
vestigate and  report  on  improvements  of  the 
water  supply  at  Terrell,  Tex.,  and  sewage  dis- 
posal at  Dallas. 

W.  H.  Coverdale  &  Company,  con- 
sulting engineers,  of  New  York  City,  will  here- 
after practise  under  the  firm  name  of  Cover- 
dale  &  Colpitts. 

H.  J.  Fairbanks,  formerly  recorder  of 
a  field  party  on  the  Long  Island  Railroad,  is 
now  office  computer  with  the  Interstate  Com- 
merce Commission  at  Washington. 

Samuel  E.  Flexer  has  left  the  em- 
ploy of  the  Lehigh  Portland  Cement  Company 
to  become  connected  with  the  Clinchfield  Port- 
land Cement  Corporation,  at  Kingsport,  Tenn. 

Stephen  L.  Selden  has  resigned 
from  his  position  as  vice-president  of  J.  G. 
White  &  Company  to  practise  law. 

A.  M.  Truesdell  has  left  the  employ 
of  the  bridge  department  of  the  Oregon  Short 
Line  Railroad  to  accept  a  position  with  the 
American   Bridge   Company,  at  Gary,   Ind. 

E.  W.  B  L  0  D  G  e  t  t,  formerly  with  the 
Aberthaw  Construction  Company,  of  Boston,  is 
now  connected  with  the  Gilbert  &  Banker 
Manufacturing  Company,  of  Springfield,  Mass. 

Dr.  W.  C.  Huntington  will  leave  his 
position  as  head  of  the  Chicago  office  of  the 
Bureau  of  Foreign  and  Domestic  Commerce 
to  becom?  commercial  attache  at  Petrograd, 
May  31.  Dr.  Huntington  brings  to  the  posi- 
tion a  technical  training  acquired  at  Colum- 
bia University  and  at  the  Konigliche  Tech- 
nische  Hochschule  at  Aix-la-Chappelle.  He 
has  had  five  years'  experience  with  two  of 
the  largest  engineering  firms  in  the  United 
States. 


CD.  Flanders,  for  the  past  three 
years  superintendent  of  construction  for  Busk 
&  Wind,  contractors,  of  Omaha,  has  been  ap- 
pointed general  foreman  of  construction  for 
James  Stewart  &  Company.  Mr.  Flanders 
was  at  one  time  connected  with  F.  P.  Gould  & 
Son,  and  was  also  previously  with  his  present 
employers  as  general  foreman  on  the  U.  S. 
National  Bank  Building  at  Omaha.  In  his 
present  position  Mr.  Flanders  has  charge  of 
the  construction  of  new  bulkheads  and  piers 
for  the  Norfolk  &  Western  Railway  at  Norfolk, 
Va. 

L.  W.  S  W  E  T  T  has  been  made  superin- 
tendent for  the  Brooks  Construction  Company; 
of  Fort  Wayne,  Ind.  He  has  also  been  made  a 
member  of  the  Joint  Committee  on  Military 
Engineering. 

Frank  Sheets  has  been  promoted  to 
the  position  of  assistant  maintenance  engineer 
with  the  Illinois  highway  commission.  Be- 
sides having  supervision  of  the  maintenance 
of  state-aid  roads,  he  is  required  to  lecture  on 
road   building  and   maintenance. 

J.  M.  Heffelfinger  is  assistant  resi- 
dent engineer  with  J.  J.  Morgan,  consulting 
engineer,  of  Columbus,  Ohio.  He  is  at  pres- 
ent on  construction  work  at  the  Columbus 
sewage-disposal  plant. 

R.  B.  S  I  L  E  R  is  now  employed  on  govern- 
ment railway  valuation  work  with  the  Inter- 
state Commerce  Commission,  with  headquar- 
ters  at   Chattanooga,  Tenn. 

R.  D.  Brown  has  resigned  as  transitman 
with  the  U.  S.  Department  of  Agriculture  to 
become  associated  with  Francis  W.  Wilson, 
consulting  engineer,  of  Hanover,  Mass. 

E.  H.  Miller  is  now  engineer  in  charge 
of  paving  of  streets  and  construction  of  two 
reinforced-concrete  bridges  at  Berkeley 
Springs,  W.  Va. 

Carl  W.  Bucholtz,  formerly  division 
engineer  on  the  Meadville  division  of  the  Erie 
Railroad,  has  been  made  trainmaster  of  the 
Marion  division. 

C.  E.  L  e  s  u  E  R  has  accepted  a  position 
with  the  engineering  department  of  Jackson, 
Mich. 

A.  C.  CORNELISON,  who  recently  re- 
turned from  Panama  to  accept  an  appoint- 
ment as  superintendent  of  the  Mexia  Quarry 
Company,  is  now  connected  with  the  Honolulu 
Construction  Company,  of  Honolulu,  T.  H. 

Frederic  Bass,  consulting  engineer, 
of  Minneapolis,  has  been  retained  to  make  pre- 
liminary investigations  for  an  improvement 
of  the  waterworks  at  Minot,  N.  D. 

Edward  A.  Collins  has  been  elected 
permanent  secretary  of  the  Builders'  and 
Traders'  Exchange  of  Pawtucket,  R.  I. 

Henry  Hornbostel  and  George 
Wild  have  been  appointed  consulting  city 
planner  and  associate  city  planner  respectively 
by  the  city-planning  commission  of  Johns- 
town, Pa. 

Albert  Buchanan,  chief  engineer 
and  draftsman  of  the  London  Street  Railway, 
London,  Ont.,  was  the  first  to  enlist  in  the 
Western  University  Stationary  Hospital  when 
recruiting  started  May  13.  He  is  a  graduate 
of  the  Royal  Technical  Collegfe,  Glasgow,  Scot- 
land. 

Eric  G.  Kingwbll,  formerly  city  en- 
gineer of  Kamloops,  B.  C,  has  joined  the 
Kootenay  pioneer  overseas  battalion  as  lieu- 
tenant. 

I.  E.  GoODNiER,  of  Goldfield,  Nev.,  was 
appointed  engineer  of  the  Paradise  irrigation 
district,  Butte  County,  California,  at  a  meet- 
ing of  the  board  of  directors  May  3. 

H.  Moseley  has  been  re-elected  city  en- 
gineer of  Dallas,  Tex. 

J.  D.  W  A  R  D  L  e,  formerly  chief  engineer 
of  the  Iowa  Railway  &  Light  Company,  has 
been  engaged  to  improve  tihe  Mount  Vernon 
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(Iowa)  sewerage  and  sewage-disposal  systems. 
Mr.  Wardle  was  for  some  time  city  engineer 
of  Cedar  Rapids,  Iowa. 

Raymond  Hunt  has  been  made  con- 
sulting engineer  for  the  Tidewater  Power 
Company,  at  Wilmington,  N.  C. 

W.  W.  Randolph  was  recently  ap- 
pointed development  engineer  for  the  Tide- 
water Power  Company,  at  Wilmington,  N.  C. 

E.  D.  S  T  A  P  P  has  been  appointed  assistant 
city  engineer  of  Davenport,  Iowa. 

Thomas  K.  Myler,  formerly  with  the 
T.  A.  Gillespie  Company  on  the  construction 
of  the  East  Liverpool  (Ohio)  filtration  plant, 
has  entered  the  engineering  department  of  the 
American  Bridge  (Company,  at  Gary,  Ind.  Mr. 
Myler  was  graduated  from  the  University  of 
Pittsburgh  in  1911.  He  was  then  employed  by 
the  engineering  department  of  the  Pennsyl- 
vania Railroad  and  later  by  the  Chicago,  Mil- 
waukee &  St.  Paul.  In  1913  he  became  con- 
struction engineer  for  the  Clinton  Gas  & 
Electric  Company,  of  Clinton,  Iowa,  and  later 
was  made  assistant  city  engineer  of  that  city. 
He  has  been  with  the  Gillespie  Company  since 
1915. 

William  McCrabb  was  recently  ap- 
pointed general  foreman  on  the  Pennsylvania 
Railroad  reinforced-concrete  viaduct  across  the 
Susquehanna  River,  at  Harrisburg,  Pa.,  for 
which  the  Robert  Grace  Construction  Company 
has  the  contract.  Mr.  McCrabb  was  engaged 
on  the  construction  of  the  viaduct  in  Balti- 
more over  Jones  Falls  and  was  general  fore- 
man at  lock  1  on  the  Welland  canal.  He  has 
also  been  connected  with  the  J.  G.  White  Engi- 
neering Corporation  on  two  water-power  de- 
velopments  in   Tennessee. 

E.  S.  Hathaway  has  been  appointed 
city  engineer  of  Missoula,  Mont. 

L.  A.  Nicholson,  engaged  in  consult- 
ing engineering  practice  for  the  past  twenty- 
six  years,  has  been  appointed  city  engineer 
of  Tacoma,  Wash. 

Monty  Hulse  has  been  appointed  city 
engineer  of  the  town  of  Sumner,  near  Tacoma, 
Wash 

F.  R.  Marsh,  city  engineer  of  Great  Falls, 
Mont.,  has  been  reappointed  for  two  years. 

C.  R.  Moore,  of  Hamilton,  Ont.,  has  been 
appointed  assistant  to  H.  -G.  Kelley,  chief  engi- 
neer and  vice-president  of  the  (jrand  Trunk 
Railway. 

George  D.  Mackie,  city  engineer  of 
Moose  Jaw,  Sask..  has  been  appointed  a  mem- 
ber of  a  Royal  Commission  which  will  investi- 
gate the  work  of  the  provincial  highways  de- 
partment. 

L.  G.  Ireland,  general  manager  of  the 
Brantford  Municipal  Railway  and  the  Brant- 
ford  electrical  commission,  has  tendered  his 
resignation.  He  will  take  complete  charge  of 
the  Ontario  hydro  commission  and  of  the  new 
Eastern  Ontario  hydro  power  development 
project,  on  which  the  government  plans  to 
expend  many  millions.  Mr.  Ireland  was  with 
the  hydro  commission  for  five  years  before 
going  to  Brantford. 

Elisba  Lee,  assistant  general  manager 
of  the  Pennsylvania  Railroad  at  New  York; 
W.  L.  Seddon,  vice-president  of  the  Seaboard 
Air  Line  Railway,  and  L.  W.  Baldwin,  gen- 
eral manager  of  the  Central  of  Georgia  Rail- 
way, are  three — the  three  who  have  risen 
through  the  engineering  departments — of  the 
seventeen  railroad  officials  appointed  to  repre- 
sent the  railroads  in  the  negotiations  regard- 
ing the  demands  of  the  trainmen  for  a  basic 
eight-hour  day.  A  series  of  conferences  with 
representatives  of  the  brotherhoods  will  beg^in 
in  New  York  City  June  1. 

Oscar  D.  Chrisman  has  been  ap- 
pointed city  engineer  of  Springfield,  Mo.  His 
first  work  with  that  city  was  as  field  engi- 
neer.    He  acted  as  draftsman  of  the  public 


works  department  and  later  was  appointed 
assistant  engineer,  which  position  he  has  held 
since  1912. 

Col.  Harry  Taylor,  Corps  of  Engi- 
neers, U.  S.  A.,  principal  assistant  to  the  chief 
of  engineers  at  Washington,  D.  C,  will  be 
transferred  to  New  York  City,  June  1,  to  be- 
come division  engineer  of  the  Eastern  Divi- 
sion. 

Col.  Henry  C.  Newcomer,  Corps 
of  Engineers,  U.  S.  A.,  resident  member  of  the 
board  of  engineers  for  rivers  and  harbors, 
Washington,  D.  C,  will  succeed  Col.  Harry 
Taylor  as  principal  assistant  to  the  chief  of 
engineers,  at  Washington. 

Lieu  t.-C  ol.  Francis  R.  Shunk 
will  be  made  resident  member  of  the  engineer 
river  and  harbor  board,  at  Washington,  June 
1.  He  is  now  in  charge  of  river  and  harbor 
work  in  the  vicinity  of  Pittsburgh. 

LiEUT.-CoL.  Edgar  J  ad  win,  assist- 
ant to  the  chief  of  engineers,  Washington, 
D.  C,  will  soon  assume  charge  of  river  and 
harbor  work  in  the  vicinity  of  Pittsburgh. 

Halford  Erickson,  whose  resigna- 
tion from  the  Railroad  Commission  of  Wiscon- 
sin was  noted  in  the  April  29  issue,  has  formed 
a  partnership  with  William  Hagenah,  and 
opened  ofiices  in  the  First  National  Bank 
Building,  at  Chicago.  The  firm  of  Hagenah  & 
Erickson  will  conduct  railroad,  public  utility 
and  financial  investigations,  embracing  ap- 
praisals, cost  analyses  and  rate  studies.  Mr. 
Hagenah  was  chairman  of  the  board  of  arbi- 
tration which  conducted  an  investigation  into 
Chicago's  gas  rates.  Mr.  Erickson  had  served 
on  the  Railroad  Commission  of  Wisconsin  since 
its  creation  in  1905,  and  the  enviable  reputa- 
tion which  this  commission  has  gained  is  at- 
tributed in  large  measure  to  Mr.  Erickson's  ef- 
forts and  ability.  He  was  born  and  educated 
in  Sweden,  and  came  to  the  United  States  in 
1884.  He  continued  his  education  in  Minne- 
apolis and  entered  the  service  of  the  Chicago, 
St.  Paul,  Minneapolis  &  Omaha  Railroad  in 
1890.  After  serving  in  various  capacities  with 
that  company,  he  was  appointed  a  labor  com- 
missioner of  Wisconsin  in  1896.  He  continued 
in  that  office  until  1905,  when  he  was  appointed 
a  member  of  the  original  Railroad  Commission 
of  Wisconsin. 

T.  M.  Vinton,  formerly  of  the  firm  of 
Tucker  &  Vinton,  engineers  and  constructors. 
New  York,  has  joined  the  New  York  office 
of  the  Trussed  Concrete  Steel  Company. 


Obituary  Notes 


John  L.  Kief,  railroad  contractor,  of 
Mountain  Home,  Idaho,  died  recently.  Mr. 
Kief  was  born  at  Wilmington,  Del.,  in  1859. 
His  first  experience  was  gained  in  the  employ 
of  various  railroads.  He  soon  entered  the 
contracting  business  and  did  a  great  deal  of 
work  for  the  Union  Pacific  and  Atchison, 
Topeka  &  Santa  Fe  railways.  He  also  assisted 
in  the  construction  of  storage  reservoirs,  di- 
version dams  and  canals  for  the  Pecos  Irriga- 
tion &  Improvement  Company  of  New  Mexico. 

Henry  Rohwer,  consulting  engineer,  of 
St.  Louis,  died  May  5  in  that  city.  He  was 
bom  in  the  province  of  Holstein,  Germany,  in 
1847  and  was  graduated  from  the  Royal  Poly- 
technic High  School  in  1869.  He  came  to  the 
United  States  that  year  and  entered  railway 
service  as  topographer  for  the  Burlington  & 
Mi-ssouri  River  Railway.  He  had  risen  to  the 
position  of  chief  draftsman  and  engineer  in 
charge  of  location  and  construction  in  1873, 
when  he  became  resident  engineer  for  the 
Omaha  &  Southwestern  Railroad.  In  1874  he 
began  the  practice  of  consulting  engineering 
at  Omaha  and  was  made  city  engineer  in  1877. 
He  left  the  employ  of  Omaha  in  1881  to  become 
assistant  engineer  of  the  Union   Pacific   Rail- 


way. He  went  to  the  Oregon  Short  Line  in 
1883  and  remained  with  that  road  until  his 
appointment  with  the  Omaha  Belt  Railway 
when  that  road  became  part  of  the  Missouri 
Pacific  Railway  in  1887.  He  was  made  chief 
engineer  of  that  road  in  1901  and  resigned  in 
1905  to  engage  in  private  practice. 

Charles  W.  Fenn,  consulting  engi- 
neer, of  Portland,  Me.,  died  recently  in  that 
city.  Mr.  Fenn  was  born  in  Jersey  City,  N.  J., 
in  1854  and  was  graduated  from  Yale  Uni- 
versity in  1876.  His  first  work  was  in  the 
engineering  department  of  the  Chicago,  Bur- 
lington &  Quincy  Railroad.  He  later  opened 
offices  in  Portland  as  consulting  engineer,  and 
when  the  Portland  water  district  was  formed 
he  was  put  in  charge  of  construction.  He  has 
also  been  associated  with  the  construction  of 
several  of  Portland's  large  buildings. 

Pa  trick  Walsh,  chief  engineer  of  th* 
Quindare  station  of  the  Kansas  City  (Mo,) 
water  department,  died  May  9,  at  the  age  of 
65. 

Richard  Gentry,  general  manager 
and  president  of  the  Kansas  City,  Nevada  & 
Fort  Smith  Railway,  died  recently  at  Kansas 
City.  He  was  also  chief  engineer  on  the  con- 
struction of  that  road,  which  is  now  a  part  of 
the  Kansas  City  Southern. 

Cloud  Clifford  Conkling,  engi- 
neer for  the  Lackawanna  Steel  Company,  died 
May  8  at  Buffalo.  He  was  born  in  Rensselaer- 
ville,  N.  Y.,  in  1862  and  was  educated  in  the 
public  schools  of  Scranton,  Pa.  He  studied 
civil  and  mining  engineering  while  employed 
as  rodman  on  the  Erie  &  Wyoming  Railroad 
and  during  1882,  while  on  a  water-supply 
survey  of  Ramapo  Valley,  N.  Y.  He  took  a 
special  course  of  study  at  Williston  Seminary 
during  1882  and  1883  and  was  draftsman  and 
transitman  at  Scranton,  Pa.,  under  J.  H. 
Rittenhouse,  in  1884  and  1885.  Mr.  Conkling 
served  for  12  years  in  the  National  Guard, 
State  of  Pennsylvania,  and  was  sergeant- 
major  of  the  Thirteenth  Regiment  at  the  time 
of  his  retirement.  He  entered  the  department 
of  civil  and  mining  engineering  of  the  Lacka- 
wanna Iron  &  Steel  Company  in  1886  as  rod- 
man.  He  was  successively  transitman,  assist- 
ant engineer  and  chief  of  the  engineering  de- 
partment. He  had  charge  of  the  design  and 
construction  of  all  civil  engineering  work  for 
the  company,  including  the  construction  of  the 
company's  plant  at  Buffalo,  N.  Y.,  and  the 
design  and  construction  of  railroad  yards, 
sewers,  villages,  canals,  harbor  work,  the 
South  Buffalo  Railroad  and  foundations  of  all 
kinds.  He  was  chief  engineer  of  the  South 
Buffalo  Railroad  and  chief  civil  engineer  of 
the  Lackawanna  Steel  Company  until  1904, 
when  he  left  the  direct  employ  of  the  com- 
pany to  practise  consulting  civil  engineering 
at  Buffalo.  Mr.  Conkling  designed  and  pat- 
ented modifications  of  the  original  design  of 
Lackawanna  steel  sheet  piling  and  was  instru- 
mental in  bringing  to  a  successful  completion 
the  designs  and  sections  of  Lackawanna  steel 
sheet  piling  now  rolled  by  that  company.  In 
October,  1913,  he  returned  to  the  Lackawanna 
Steel  Company  as  chief  engineer  in  the  steel 
sheet  piling  engineering  department,  which 
position  he  held  until  the  time  of  his  death. 


Civil  Service  Examinations 

United  States. — The  Civil  Service  Commis- 
sion announces  an  open  competitive  examina- 
tion for  aid  in  the  Coast  and  Geodetic  Survey, 
June  7  and  8,  salary  $900  at  time  of  appoint- 
ment. Applicants  must  be  between  18  and 
-'.3  years  of  age.  Apply  for  Form  1312  at  any 
of  the  usual  civil  service  oranches. 

Examinations    Previously    Announced 

See  Eng. 
Date  Record 

June  3 — Assistant   electrical   engi- 

neer, New  York  State... May  13 
-Aug.  21-25 — Second  lieutenant,  civilian 

candidates   April  1 
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New  York  for  Defense 

SINCE    engineers    and    contractors    have 
entered  so  heartily  into  the  spirit  of  the 
military  preparedness  movement,  it  will  be 
of  general   interest  to  the   readers  of  the 
Engineering  Record  to  know  that  the  Gov- 
ernor of  New  York  has  signed  four  meas- 
ures,  passed  in  the  recent  session   of  the 
Legislature,  aiming  to  make  the  citizens  of 
the  state  of  maximum  effectiveness  in  mili- 
tary defense.     The  bill  provides  the  neces- 
sary power,  first,  for  compulsory  physical 
training  for  all  public  and  private  school 
pupils  more  than  eight  years  old;  for  com- 
pulsory  military  training   of   all   boys   be- 
tween  sixteen  and  nineteen,   except  those 
regularly  employed  as  a  means  of  livelihood ; 
for  the  enrollment  of  all  male  citizens  be- 
tween eighteen  and  forty-five  years  of  age, 
from  which  list  drafts  may  be  made  at  any 
time,  in  peace  or  in  war,  in  order  to  bring 
the  National  Guard  up  to  full  strength,  and 
finally  for  such  changes  in  the  military  law 
as  are  needed  to  increase  the  number  and 
efficiency  of  the  defense  forces  of  the  state. 


Long  leaf  Pine  and  Durability 

WHY    MATERIAL    INTERESTS   wait 
for  the  consumers  to  force  them  into 
better   specification-writing   is    not   always 
clear.     Many  attempts  have  been  made  to 
square  the  uses  of  wood  to  the  classifica- 
tions the  sellers  felt  disposed  to  make,  and 
sometimes  the  changes  have  been  made  so 
often  that   the   buyers  could   not  keep   up 
with  them.    The  southern  pine  specifications 
have  been  passing  through  a  series  of  evo- 
lutions, and  the  latest  word  is  the  adoption 
last  month  by  the  Illinois  Society  of  Archi- 
tects of  the  official  grading  of  the  Southern 
Pine   Association,    except    in    the    highest 
specification  where  both  strength  and  dura- 
bility are  required.     The  modification  sim- 
ply adds  the  word  "longleaf"  to  the  density 
specification.     This  was  deemed  necessary 
because    the    "select    structural    grade"    is 
based  on  density,  which  takes  care  of  the 
strength  but  not  necessarily  of  the  dura- 
bility—a    quality     dependent     upon     the 
amount  of  heart.     Since  from  the  practical 
standpoint  it  requires  longleaf  to  meet  the 
necessary  heart  requirement,  the  architects 
did  well  to  put  in  that  word  rather  than 
to  attempt  to  describe  the  requirement  and 
lead  many  people  to  believe  that  some  other 
species  might  be  satisfactory. 

Specification  for  an  Engineer 

IT  IS  NOT  unusual  for  reports  on  pro- 
jected engineering  enterprises  to  recom- 
mend that  the  work  be  placed  in  charge  of 
a  "competent"  engineer.  While  the  inten- 
tion is  most  commendable,  the  result  is  not 


always  what  is  desired,  since  the  interpre- 
tation of  the  word  "competent"  is  generally 
left  in  the  hands  of  non-technical  men — a 
county  court,  a  city  council,  a  board  of  com- 
missioners.     In    a    recent    engineering    re- 
port the  general  recommendation  as  to  com- 
petence was  replaced  by  a  much  better  and 
very  definite  specification  of  qualities  which 
the  proposed   incumbent   should   have.     In 
their    report   to   the    Levy    Court   of    New 
Castle    County,    Del.,    George   W.    Tillson, 
Henry  G.  Shirley  and  Arthur  H.  Blanchard 
recommended   that   the   highway   work   of 
New  Castle  County  be  placed  in  charge  of  a 
civil  engineer  who  has  had  at  least  four 
years'  experience  in  the  supervision  of  high- 
way construction  and  maintenance  and  who 
is  a  full  member  or  an  associate  member  of 
the  American  Society  of  Civil  Engineers  or 
has  the  requirements  for  the  grade  of  as-. . 
sociate  member.     The  recommendation  was 
made  complete  by  a  quotation  from  the  con- 
stitution of  the  society  giving  the  qualifi- 
cations   for    associate    membership.       This 
method  of  specifying  the  type  of  engineer 
might  well  be  copied  by  others  in  making 
similar  reports. 


Experience  for  Teachers 

ONE    OF    THE    striking    facts    brought 
out  during  the  discussion  in  this  jour- 
nal of  the  causes  for  the  decline  in  the 
number  of  civil  engineering   students  was 
the  growth  of  the  engineering  school  at  the 
University  of  Michigan  since  its  reorgani- 
zation in  1911.    The  causes  of  this  growth, 
in  the  face  of  a  general  decline  elsewhere, 
warrant  the  consideration  of  all  engineering 
educators.     The  chief  reason  is  believed  to 
be  the  policy  of  selecting  as  professors  and 
instructors  engineers  with  practical  train- 
ing.    When  professors  have  had  from   10 
to  25  years  and  instructors  at  least  5  years 
of  experience  outside  of  college,  as  is  the 
case    at    Michigan,    results    should    follow. 
The  attendance  results,  at  least,  seem  to 
indicate  that  such  is  the  case  at  Michigan. 
Most  engineering  schools  have  developed  a 
system  of   "inbreeding"   which,   while  de- 
plored on  theoretical  grounds,  is  considered 
necessary  because  of  limited  funds.    Young 
graduates  are  brought  back  to  teach  after 
little  or   no  practical   experience,   are   ad- 
vanced to  instructorships,  and  finally  reach 
professorial  rank.     The  influence  on  stand- 
ards and  the  tendency  to  stagnate  and  drop 
into  deeper  ruts  of  educational  inefficiency 
have  been  vividly  portrayed  by  Professor 
Swain  in  the  recent  discussion  in  this  jour- 
nal.    Are  not  the  low  academic  standards 
and  the  absence  of  common  sense  which  he 
deplores  largely  due  to  teachers  who  have 
never  had  to  work  under  business  standards 
of  accomplishment? 


Investments  for  Engineers 

THE  LETTER  on  engineers'  savings,  on 
page  716,  carries  a  suggestion  that  may 
well  be  pondered  by  employing  engineers. 
Mr.  Berg  suggests  that  these  men  advise 
their  young  assistants  on   savings   invest- 
ments.   Few  men  with  extensive  experience 
in  handling  funds  will  care  for  the  duty 
that   Mr.  Berg  wishes  on  them,  yet  have 
they   not   an   opportunity   for  service  that 
should  not  be  lightly  thrust  aside?     Even 
if  they  cannot  bring  themselves  to  the  posi- 
tive  action   of   suggesting   definite    invest- 
ments, they  can  act  negatively  in  warning 
their  young  men  against  speculative  enter- 
prises,  against   buying  Wall   Street   "cats 
and  dogs"  that  exalt  the  manipulators  to 
golden  thrones  but  bring  heartaches,  and 
even    ruin    and    despair,    to  the   outsiders. 
Many  engineers  are  assisting  their  youn^ 
men.     This  journal  knows  of  a  score  of 
cases  where  the  advice  is  not  merely  nega- 
tive but  decidedly  positive.     And  the  men, 
young  and  old,  in  these  organizations  are 
bound  to  the  "chief"  by  "hoops  of  steel." 
Contentment    reigns    in    these    offices,    the 
serenity  that  comes  with  financial  security, 
the  concentration  on  the  work  in  hand  that 
is  possible  only  when  the  mind  is  free  from 
hounding  world-cares.     Mr.  Berg's  thought 
is  well  worth  pondering. 

Field  of  the  Technical  Journal 

MR.  BERG'S  letter  also  affords  oppor- 
tunity to  comment  on  the  scope  of  the 
technical  journal.     He  suggests  that  occa- 
sional discussions  of  investment  opportuni- 
ties would  be  in  order.    While  such  discus- 
sions might  be  invaluable,  their  advisabil- 
ity must  be  judged  on  the  basis  of  the  ideal 
that  the  technical  journal  has  set  for  itself. 
That    ideal,    as   formulated    for   the   Engi- 
neering Record,  may  be  briefly  expressed 
by  these  words :    "To  render  the  maximum 
possible  technical  service  to  the  civil  engi- 
neer  and   the   contractor."      Every   bit   of 
white  space  available  in  each  issue  is  at  a 
high   premium.     The   supply  of   technical 
articles  and  notes  which  meet  the  profes- 
sional and  business  needs  of  the  readers  is 
double  or  treble  each  week  the  space  avail- 
able.    Consequently   what   is   not   included 
in  the  journal's  professed  scope  must  be 
ruthlessly  held  out.     There  are  many  non- 
engineering  factors  that  play  an  important 
part  in  the  success  of  the  engineer  and  the 
contractor — his  morals  and  his  health,  for 
example — yet  they  cannot  properly  be  given 
place  in  an  engineering  journal.    There  are 
other  agencies  and  other  mediums  that  take 
care  of  these  matters!    However,  there  is  a 
twilight  zone  in  which  technical  and  general 
subjects  overlap.     In  it  are  such  topics  as 
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engineering  ethics,  engineering  education, 
engineering  publicity,  engineering  partici- 
pation in  public  affairs,  engineering  and 
military  preparedness.  Just  how  far  each 
of  these  subjects  shall  be  pursued  and  be 
given  space  requires  a  fine  discrimination. 
The  Engineering  Record,  particularly  in  its 
editorial  pages,  has  treated  them  at  length, 
believing  that  a  fairly  thorough  discussion 
has  a  decidedly  broadening  influence.  That 
policy  has  received  a  strong  indorsement 
of  the  readers.  The  editors  feel  certain. 
however,  that  they  cannot  go  farther  afield, 
that  no  matter  how  important  the  subject 
it  must  not  be  treated  unless  it  has  a  de- 
cided technical  bearing. 


Prospective  Development  and  the 
Value  of  a  Railroad 

POSSIBLY  readers  of  Mr.  Shepard's 
article,  on  page  704,  relative  to  the  value 
of  a  railroad  will  think  that  this  journal 
in  printing  such  a  discussion  is  violating 
its  own  editorial  advice  of  April  29  to  steer 
a  straight  course  in  valuation  and  ignore 
"mushroom"  theories.  Certainly  Mr.  Shep- 
ard's theory  of  capitalizing  future  pros- 
pects is  outside  of  the  beaten  path.  Never- 
theless he  has  carefully  developed  it,  and 
the  Engineering  Record  believes  it  is  well 
worth  consideration. 

To  this  journal  it  appears  that  the  au- 
thor's reasoning  is  based  on  the  same  fal- 
lacy as  the  oflScial  railroad  view  of  the 
"other  elements  of  value,"  that  is,  tha*: 
these  items  are  all  plus.  Mr.  Shepard 
doubtless  recognizes  that  neither  his  nor 
any  other  exact  process  of  valuation  would 
make  it  possible  to  separate  the  rates  of 
any  railroad  of  size  from  the  general  rate 
structure  and  remodel  them  in  strict  ac- 
cordance with  the  computed  value.  As  the 
Engineering  Record  understands  it  and  has 
repeatedly  pointed  out,  the  only  use  as  re- 
gards rates  to  which  the  valuation  of  the 
railroads  can  be  put  is  in  determining  the 
general  level  of  rates  from  the  sum  total 
of  the  values  of  all  of  the  railroads  in  the 
country,  or  at  best  from  the  totals  of  large 
districts.  Rates  cannot  be  made  high 
enough  to  make  every  road  profitable,  and 
on  the  other  hand,  in  fairness  to  the  aver- 
age road,  cannot  be  made  low  enough  to 
prevent  a  few  from  making  more  than  the 
theoretical  fair  profit.  There  are  those  who 
contend  that  it  is  proper  to  add,  to  the 
above-mentioned  sum  total  for  all  roads, 
figures  representing  prospective  growth  of 
business  of  the  successful  roads,  on  the 
ground  that  the  builders  or  buyers  of  these 
roads  exercised  foresight  which  .should  be 
rewarded.  Even  these  would  hardly  hold 
that  anything  should  be  added  to  the  pres- 
ent reproduction  cost  or  capital  equivalent 
of  the  unprofitable  road  merely  because  the 
prospects  are  that  in  the  next  decade  the 
road  will  be  called  upon  to  handle  a  larger 
volume  of  business — at  a  loss  as  heretofore. 

The  Engineering  Record  has  inferred  in 
the  foregoing  that  practically  every  road  of 
any  importance  would  have  ascending  trend 
lines,  regardless  of  its  financial  condition. 
It  might  be,  however,  that  a  railroad  that 


was  doing  little  in  the  way  of  expansion 
would  be  improving  its  condition  by  reduc- 
ing its  operating  expenses.  In  that  case 
the  trend  line  of  earnings  required  under 
Mr.  Shepard's  theory  would  seemingly  be 
horizontal  and  the  road  would  be  penalized 
for  its  improving  efficiency.  Conversely,  a 
road  that  was  decreasing  in  efficiency  would 
be  rewarded  for  so  doing.  This  seems  to 
indicate  another  serious  defect  in  the 
method. 

Nevertheless  the  Engineering  Record  be- 
lieves that  the  matter  of  trend  is  an  im- 
portant one  and  worthy  of  serious  consid- 
eration. Perhaps  careful  calculation  of 
trend  for  a  number  of  representative  roads 
would  give  some  illuminating  information. 
In  any  event  the  Engineering  Record  would 
be  glad  to  have  the  subject  discussed  in  its 
columns. 


Professional  and  True  Conserva- 
tion of  Natural  Resources 

FOR  over  seven  years — since  the  memor- 
able congress  called  by  President  Roose- 
velt in  the  White  House  in  1908 — "conser- 
vation" has  been  a  term  with  which  to  con- 
jure. Impressed  by  the  necessity  of  cur- 
tailing waste  in  the  use  of  our  natural  re- 
sources, newspaper  editors  since  then — save, 
possibly,  in  the  Far  West — have  been  ever 
ready  to  accept  without  analysis  anything 
from  a  simon-pure  "conservationist."  Par- 
ticularly has  this  been  true  when  the  advo- 
cate has  combined  with  his  plea  for  econ- 
omy in  the  use  of  natural  resources  the 
bugaboo  of  a  grasping  monopoly  seeking 
by  any  and  every  means  to  rob  the  people 
of  their  birthright. 

Has  this  not  gone  far  enough?  The 
water-power  situation  is  a  pertinent  in- 
stance of  the  abuse  of  the  word  "conserva- 
tion." As  every  schoolboy  knows  there  are 
millions  of  water  horsepower  running  to 
waste  in  the  United  States  every  year. 
Time  and  again  efforts  have  been  made  to 
get  through  Congress  legislation  which 
would  encourage  capital  to  develop  these 
powers.  They  have  failed,  sometimes  be- 
cause of  pressure  of  congressional  work,  but 
always  the  conservationist  of  the  profes- 
sional type  has  had  a  large  part  in  prevent- 
ing the  adoption  of  the  measure.  Mani- 
festly conservation  is  accomplished  by  put- 
ting powers  to  work,  not  by  letting  them 
run  to  waste — and  the  professional  con- 
servationists are  chiefly  responsible  for  the 
present  waste. 

In  1913  the  National  Conservation  Con- 
gress, meeting  in  Washington,  adopted  a 
set  of  "unanimous  recommendations"  in 
regard  to  water  power.  This  set  of  rec- 
ommendations has  been  the  basis  of  many, 
if  not  all,  the  water-power  measures  intro- 
duced since  then  in  Congress.  The  Shields 
bill,  passed  by  the  Senate,  includes  every 
stipulation  of  these  "unanimous  recom- 
mendations," save  that  which  provides  that 
the  Government  should  receive  an  annual 
recompense  for  the  power  used.  As  pointed 
out  editorially  in  this  journal  in  April  8, 
however,  this  omission  is  offset  by  the  pro- 
vision that  the  rate  shall  be  governed  by 


the  state  public  service  commissions  or  by 
the  Interstate  Commerce  Commission. 
Despite  the  fact  that  the  bill  thus  embodies 
the  stipulations  which  even  the  professional 
conservationists  assented  to  in  1913,  these 
same  men,  headed  by  Gifford  Pinchot,  are 
waging  a  strong  fight  against  the  Shields 
bill.  They  lost,  however,  in  the  meeting  of 
the  National  Conservation  Congress  in 
Washington  May  3.  Their  contention 
there  was  that  the  bill  does  not  really  give 
the  Government  an  opportunity  to  recapture 
the  power  site,  despite  the  fact  that  the  bill 
states  explicitly  that  the  franchise  shall  be 
revocable  after  fifty  years. 

On  what  basis  their  contention  that  "the 
fifty-year  limitation  as  proposed  is  nothing 
more  than  a  mere  fiction"  is  based  this  jour- 
nal does  not  understand.  The  Senate  after 
a  very  lengthy  debate  concluded  that  the 
provisions  were  sufl!icient  to  protect  the  in- 
terests of  the  United  States  and  Secretary 
Lane  has  endorsed  the  measure. 

There  is  an  indication,  judging  by  the  edi- 
torial and  news  items  examined  by  this  jour- 
nal within  the  last  month,  that  the  news- 
papers are  beginning  to  see  that  true  con- 
servation rests  in  the  development  of  our 
water  powers  and  not  in  the  continuance  of 
the  opposition  of  the  professional  conserva- 
tionists. In  most  of  the  items  the  opposi- 
tion is  referred  to  as  coming  from  the 
"Pinchot  element."  The  terms  conserva- 
tion and  conservationist  are  avoided.  In 
other  words,  a  distinction  is  being  made 
between  the  true  conservationist  and  the 
adherents  of  the  Pinchot  fold.  Mr.  Pinchot 
is  undoubtedly  a  conservationist  in  theory; 
in  practice,  so  far  as  water  power  is  con- 
cerned, he  is  the  most  prodigal  man  in  the 
United  States. 


The  Increasing  Efficiency  of  Large 
Steam  Turbines 

TO  MANY  engineers  it  seems  but  a  short 
time  since  a  thermal  efficiency  of  15  to 
18  per  cent  represented  a  truly  marvelous 
standard  of  operating  success  in  steam- 
driven  prime  movers.  A  plant  capable  of 
turning  out  a  kilowatt-hour  on  2.5  lb.  of 
coal  was  looked  upon  not  long  ago  as  a 
pace-setter  in  economy,  and  so  it  was  in 
its  day.  But  new  conceptions  of  efficiency 
came  into  being  with  the  development  of 
the  steam  turbine,  and  with  increasing 
sizes  the  advance  in  economy  attained  by 
this  extraordinarily  interesting  equipment 
drove  everything  before  it  in  large  work, 
threatening  even  hydroelectric  generation 
except  under  conditions  of  unusually  low  de- 
velopment cost  and  favorable  load-factors. 
A  thermal  efficiency  of  24.81  per  cent  was 
reported  last  week  at  a  meeting  of  the 
American  Society  of  Mechanical  Engineers 
in  New  York  in  a  paper  upon  "Efficiency 
Tests  of  a  30,000-KW.  Cross-Compound 
Steam  Turbine,"  by  H.  G.  Stott  and  W.  S. 
Finlay,  Jr.  This  exceedingly  high  point  in 
economy,  corresponding  to  a  water  rate  of 
only  11.258  lb.  per  kilowatt-hour,  was  at- 
tained at  a  load  of  26,740  kw.,  the  steam 
pressure  at  the  throttle  being  224  lb.  per 
square  inch,  and  the  superheat  108.5  deg. 


i 


May  27,  1916 


ENGINEERING    RECORD 


695 


Fahr.  The  vacuum  was  28.862  in.  and  the 
Kankine-cycle  efficiency  under  these  condi- 
tions was  75.84  per  cent.  A  result  like  this 
hints  at  still  further  good  things  to  come 
through  the  adoption  of  higher  pressures 
and  superheat,  larger  units  and  plants  de- 
signed de  novo  for  what  might  be  called 
super-economical  service.  Turning  aside 
from  this  for  the  moment,  however,  it  is 
interesting  to  contrast  the  performance  of 
the  30,000-kw.  unit  as  set  forth  by  Messrs. 
Stott  and  Finlay  with  that  of  the  engine- 
driven  unit  which  was  its  predecessor. 

The  test  was  made  upon  one  of  the  three 
turbo-generating  units  of  the  30,000-kw. 
size  installed  in  the  Seventy-fourth  Street 
station  of  the  Interborough  Rapid  Transit 
Company  at  New  York  City.  In  1900  this 
plant  was  equipped  with  eight  reciprocating 
engines  of  5000-kw.  rating  and  a  maximum 
capacity  of  7500  kw.  In  a  space  no  greater 
than  any  one  of  these  units  required,  a  30,- 
000-kw.  turbo-set  now  stands,  operated  from 
the  same  boilers,  now  run  at  higher  pres- 
sure, with  mechanical  stokers  of  the  under- 
feed type  and  superheaters  designed  to  sup- 
ply 200  degrees  of  superheat  when  the  boil- 
ers are  delivering  three  times  their  rated 
output.  The  water  rate  of  the  engine  units 
was  17  lb.  per  kilowatt-hour,  compared  with 
about  11.4  lb.  for  the  turbines  when  operat- 
ing under  similar  conditions.  Here  is  a 
concentration  of  generating  capacity  in  the 
ratio  of  more  than  4  to  1  on  a  maximum 
comparison,  the  turbines  being  capable  of 
delivering  over  32,000  kw.  per  unit,  and 
here,  too,  is  a  gain  in  efficiency  which  puts 
the  reciprocating  engine  out  of  considera- 
tion for  heavy  work,  although  heavy  work 
has  been  its  best  field  since  the  economies 
of  much  smaller  turbo-units  were  mani- 
fested. 

The  authors  did  not  mention  the  labor 
requirements  of  these  large  units  in  their 
paper,  but  brought  out  the  fact  in  the  dis- 
cussion that  the  first  cost  of  such  a  unit, 
including  generator  and  condenser,  was 
only  about  $9  per  kilowatt,  compared  with 
approximately  $40  in  the  case  of  the  former 
engine,  generator  and  condenser  unit.  In 
other  words,  an  investment  of  $1,600,000  in 
eight  engine  units  with  an  aggregate  maxi- 
mum capacity  of  60,000  kw.  compares  with 
an  outlay  of  $540,000  for  two  turbo-genera- 
tor .'iets  with  a  maximum  capacity  of  about 
65,000  kw.  Such  a  reduction  in  investment, 
too,  must  be  considered  in  connection  with 
the  economy  in  operation  represented  by  the 
difFerpnce  between  2.5  and  1.5  lb.  of  coal 
per  kilowatt-hour.  Furthermore,  full  weight 
should  be  given  to  the  ability  of  the  steam 
turbine  to  operate  at  high  efficiency  through 
a  wide  range  of  load.  In  the  Interborough 
case  the  water  rate  increased  only  some  5 
per  cent  at  loads  approximating  half  the 
rating  of  the  unit,  and  momentary  swings 
of  even  30  per  cent  in  the  average  load 
cut  no  appreciable  figure  in  economy. 

In  a  sense,  the  30,000-kw.  turbo-unit 
has  become  commonplace  to  the  design- 
ens  and  purchasers  of  high-powered  equip- 
ment, and  the  publication  of  results  like 
those  above  simply  whets  the  appetite 
of  the  engineer  for  similar  food  seasoned 
•with  even  bigger  outputs.    Great  things  are 


aioot  in  the  field  of  boiler  design,  and  pres- 
sures running  two  or  three  times  those  of 
to-day  are  likely  to  be  used  in  the  near 
future.  It  would  be  hazardous  to  predict 
where  the  size  of  turbo-generators  will  stop, 
and  machines  of  60,000-kw.  rating  and  even 
above,  are  coming  into  their  own.  Given 
the  combination  of  a  60,000-kw.  unit, 
already  in  process  of  manufacture,  with  a 
boiler  group  designed  for  operation  at  600 
lb.  per  square  inch,  which  seems  to  be  in 
early  prospect,  further  substantial  gains  in 
efficiency  may  be  confidently  expected.  A 
manufacturing  cost  of  2  mills  per  kilowatt- 
hour  is  not  as  far  away  as  it  used  to  be, 
and  in  the  light  of  high-pressure  possibili- 
ties and  the  increasing  size  of  generating 
units,  the  day  of  1.5  mills  per  unit  of  energy 
delivered  at  the  bus  seems  almost  within 
reach. 


Standard     Contract     Forms     for 
Engineering  Work 

WOULD  not  standard  contract  forms 
furnish  the  average  engineer  with  a 
better  guide  than  he  has  now  for  drawing 
and  administering  contracts?  Would  not 
such  forms  lower  the  cost  of  engineering 
construction  by  reducing  the  risk  which  the 
contractor  faces  with  engineers  he  does  not 
know? 

Reference  is  made  to  contract  standards 
that  might  be  drawn  by  the  American  So- 
ciety of  Civil  Engineers,  in  collaboration 
with  representative  contracting  interests, 
and  with  the  aid  of  competent  legal  advice. 
The  Engineering  Record,  in  what  is  said 
here  and  in  the  article  on  page  699  of  this 
issue,  recognizes  that  none  of  the  provisions 
cited  as  unfair  are  actually  so  under  com- 
petent administration,  and  that  many  of 
those  quoted  do  not  reflect  the  wishes  of 
the  engineers,  having  been  framed  by  the 
attorneys  of  the  owners  or  of  the  cities 
involved.  It  is  contended,  however,  that 
the  average  engineer  often  lacks  the  force, 
the  backing  and  the  ability  to  compel  an 
equitable  enforcement  of  poorly  drawn  con- 
tracts copied  after  the  forms  used  on  large 
work ;  and,  further,  that  carefully  prepared 
standard  forms  would  greatly  raise  the 
average  of  contract  administration.  Fur- 
thermore, if  such  forms,  sponsored  by  the 
American  Society  of  Civil  Engineers  and 
by  men  of  high  standing  in  contracting  and 
in  the  legal  profession,  existed,  the  average 
engineer  would  be  much  better  able  to  face 
down  the  legal  adviser  who  seeks  to  insert 
provisions  that  are  not  equitable  and  that 
will  raise  the  cost  of  the  work. 

The  American  Institute  of  Architects 
long  ago  recognized  that  standard  forms,  on 
which  individual  contracts  could  be  based, 
constitute  a  real  remedy  for  conditions 
similar  to  those  that  now  obtain  on  much 
engineering  work.  Such  forms  are  far 
more  potent  for  correcting  errors  than  the 
commendable  practice  of  certain  individuals 
or  the  too-often  disregarded  teachings  of 
technical  schools. 

There  are  two  sides  to  every  bargain, 
and  both  parties  receive  most  for  their 
money  when  both  are  treated  alike  and 
fairly.     The  "standard  documents"  of  the 


American  Institute  of  Architects  plainly 
show  that  this  truth  was  well  considered 
in  drawing  them.  On  the  other  hand,  de- 
spite the  advanced  position  taken  by  Wad- 
dell  and  Wait  and  reflected  by  a  few  writ- 
ers and  teachers,  it  can  be  well  maintained 
that  engineering  contracts  have  so  far  been 
developed  mainly  from  one  side.  They  pro- 
tect the  engineer  and  his  employer.  They 
do  not  protect  the  contractor  in  any  specific 
language.  When  the  engineer  is  protected 
against  his  own  faulty  work  by  such  clauses 
as  those  disclaiming  the  very  information 
on  which  bids  are  asked,  and  allowing  the 
engineer  to  make  good  his  own  errors  or 
omissions  at  the  contractor's  expense,  an 
element  of  uncertainty  comes  in  which  re- 
sults in  high  bids.  This  uncertainty  is  fur- 
ther increased  by  the  usual  provision  allow- 
ing the  engineer  or  owner  to  change  plans 
at  will,  without  first  adjusting  the  matter 
with  the  contractor,  and  binding  the  latter 
to  take  whatever  sum  the  engineer  thinks 
the  changes  are  worth.  It  is  further  aug- 
mented by  the  common  practice  of  making 
the  engineer  the  final  judge  of  all  disputes. 
When  such  a  clause  is  included  there  is 
never  any  guarantee  to  the  contractor,  even 
if  he  bids  on  plans  prepared  by  an  engineer 
of  enviable  reputation,  that  this  man  will 
continue  in  charge  of  the  work  or  that 
minor  losses  will  not  be  forced  on  him  by 
the   engineer's   associates   or  subordinates. 

Moreover,  men  of  enviable  reputation  Jire 
not  so  numerous  as  they  might  be  if  better 
standards  were  in  force.  The  strong  temp- 
tation to  save  their  reputations  by  misus- 
ing authority  vested  in  them  by  contract 
provisions  has  caused  many  engineers  to 
forsake  the  straight  and  narrow  path.  As 
they  err,  the  cost  of  work  to  their  clients 
mounts.  These  members  of  the  profession 
should  be  protected  against  such  tempta- 
tion by  standard  contract  forms.  If  such 
forms  were  in  existence  the  unjust  or  in- 
competent engineer  who  is  pulling  down 
professional  standards  could  no  longer  hide 
his  inefficiency  by  throwing  its  cost  first  on 
contractors  and  finally  on  his  clients.  In 
the  face  of  publicly-known  standard  con- 
tract forms  he  would  no  longer  dare  draw 
inequitable  documents.  Furthermore,  he 
could  not  follow  these  forms  because  they 
would  guarantee  to  the  contractor  that  the 
engineering  work  had  been  and  would  be 
competently  handled,  and  he  could  not  so 
handle  it.  TTie  result  is  that  incompetents 
would  be  forced  out  of  the  consulting  ranks. 

On  the  question  of  patent  infringement, 
it  is  neither  good  business  nor  economy  to 
make  the  contractor  pay  in  all  cases.  Stand- 
ards can  also  improve  this  detail. 

In  drawing  such  a  set  of  standards,  con- 
tractors, contractors'  engineers  and  lawyers 
of  high  standing  must  be  consulted.  The 
work  of  the  American  Institute  of  Archi- 
tects was  conceived  in  the  proper  spirit. 
Even  though  the  resulting  documents  are 
not  a  direct  model  for  engineers,  even 
though  they  may  not  be  perfect,  the 
methods  by  which  they  were  produced,  and 
recently  revised,  shojild  be  carefully  con- 
sidered. There  is  need  for  study  of  the 
subject.  The  American  Society  of  Civil 
Engineers  is  best  equipped  to  do  it. 
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Stop  Slides  by  Releasing  Accumulated  Water 
at  Bulls  Bridge  Hydroelectric  Plant 

Leakage  from  Pond,  a  Break  in  the  Canal  Bank  and  Landslides  Occur 
at  Small  Plant  in  Connecticut  After  It  Had  Been  in  Service  Several  Years 

By   CHARLES   RUFUS   HARTE, 
Construction  Engineer,  Connecticut  Company,  New  Haven,  Conn. 


SERIOUS  LEAKAGE  from  a  storage 
pond,  landslides  that  threatened  the 
security  of  the  intake  canal,  and  a  break  in 
the  canal  bank  are  a  few  of  the  develop- 
ments which  occurred,  and  had  to  be  dealt 
with,  in  the  Bulls  Bridge  hydroelectric  plant 
in  Connecticut,  after  it  had  been  in  service 
some  years.  The  leakage  was  dealt  with 
for  the  time  being  by  inserting  pipes  into 
the  points  of  heaviest  flow.  The  interrup- 
tion to  operations,  due  to  the  break  in  the 
canal  embankment,  was  remedied  tempor- 
arily by  the  construction  of  a  flue,  and, 
later,  permanently  by  the  construction  of  a 
concrete  wall.  The  slides  were  effectually 
and  economically  stopped  by  digging  drain- 
age ditches  and  driving  drifts  to  relieve  the 


PERMANENT  WALL  AT  EMBANKMENT  BREAK 

pressure  of  the  accumulated  waters  that 
caused  them. 

Other  features  of  the  rehabilitation  work 
that  was  necessary  at  the  plant  included  in- 
creasing the  stability  of  the  forebay  dam, 
the  construction  of  a  standpipe  foundation 
in  the  tailrace  and  the  repair  of  a  penstock, 
broken  through  a  sudden  draft. 

The  Bulls  Bridge  plant  is  located  in  Con- 
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necticut,  in  the  vicinity  of  Waterbury,  New 
Britain  and  Cheshire.  Its  canal  pierces  the 
gorge  wall  of  the  river  on  the  east  side  and 
comes  out  on  the  bank,  where  it  follows  its 
level  along  a  hillside  to  a  total  length  of 
nearly  2  miles,  to  a  forebay  from  which  pen- 
stocks supply  the  turbines  in  the  power 
station  on  the  river  bank  below. 

About  2000  ft.  below  the  headgate  the 
canal  crosses  a  natural  depression.  This 
area  was  closed  in  by  a  bank  at  the  lower 
end,  forming  a  pool  some  8  acres  in  area, 
but  too  far  from  the  forebay  to  be  of  any 
help  for  storage  purposes  except  against  a 
long  sustained  peak  draft.  This  pond, 
known  as  pond  1,  lies  against  the  river 
bank,  which  is  a  porous  limestone  ledge  at 
this  point  and  through  which  there  was  a 
very  heavy  leakage  from  the  time  the  canal 
was  first  built. 

To  stop  the  loss  the  spot  of  heaviest  flow 
was  opened  up,  and  an  8-in.  wrought-iron 
pipe,  threaded  for  a  cap,  was  pushed  well 
back  and  securely  anchored  in  concrete. 
The  other  leaks  were  then  dug  out  and  the 
cavities  refilled  with  dry  cement  faced  with 
mortar.  As  soon  as  this  had  set  the  pipes 
were  capped.  After  an  unsuccessful  effort 
to  stop  the  new  leaks,  which  developed  as 
fast  as  the  old  ones  were  closed,  a  smaller 
pipe  was  inserted  in  a  second  center  of 
leakage  and  both  pipes  were  allowed  to  run 
free.  By  this  means,  and  other  methods 
commonly  employed  to  prevent  seepage 
through  the  bottom,  the  leakage  was  con- 
siderably reduced.  The  only  completely 
satisfactory  treatment,  however,  would  have 
been  the  construction  of  a  dike  cutting  off 
the  leakage  area,  a  procedure  which  would 
have  cost  more  than  would  have  been  war- 
ranted unless  the  rate  of  leakage  had  very 
materially  increased. 

Break  in  Canal  Bank 

From  pond  1  to  a  point  near  the  forebay, 
the  canal  follows  a  sidehill,  the  easterly 
side  in  cut  and  the  westerly  side  in  fill.  In 
order  to  cut  down  the  cost  the  first  part 
was  in  many  cases  left  low.  In  1906,  due  to 
negligence  on  the  part  of  the  operating 
force,  the  gates  were  not  closed  as  the  load 
fell  off  at  the  station.  As  a  result  at  a 
point  about  2000  ft.  from  the  forebay  the 
bank  was  topped  and,  an  hour  later,  carried 
out. 

Immediate  steps  were  taken  to  restore 
service.  The  earth  banks  could  have  been 
replaced  in  less  time  than  the  temporary  re- 
pairs required,  and  at 
a  far  less  expense 
than  the  permanent 
works,  but,  at  the 
time,  it  was  believed 
that  a  flume  would 
best  bridge  the  gap.  A 
shelf  was  blasted  back 


TILE  DRAIN  DROPS  FROM  EACH  END  TO  CE^NTER  OF  EARTH  DAH 


CANAL  FOLLOWS  HILLSIDE  FROM  POND  1  TO  POND  2 

25  ft.  in  the  solid  ledge  of  the  hill,  and  on 
this  was  set,  on  3-ft.  centers,  four  rows  of 
10  X  10-in.  posts,  carrying  10  x  10-in. 
stringers.  The  flume  was  200  ft.  long,  and 
was  made  up  of  a  series  of  rings  4  ft. 
apart,  inside  of  which  were  two  layers  of 
yellow  pine,  each  2^/2  in.  thick,  laid  to  break 
joints,  the  inner  one  of  matched  stock,  with 
a  layer  of  tar  paper  between  the  two.  The 
rings  were  12  ft.  4  in.  wide  in  the  clear, 
and  of  a  height  increasing  from  7  ft.  7  in. 
to  8  ft.  7  in.  Each  end  of  the  flume  was 
secured  in  a  plank  bulkhead,  closing  off  the 
canal.  Sand  bags  were  used  to  prevent  un- 
dermining, and  a  plank  apron  was  extended 
from  the  southerly  bulkhead  downstream. 
The  banks  below  were  riprapped  for  30  or 
40  ft.  These,  however,  showed  such  effects 
of  the  flume  discharge  that  a  further  shut- 
down was  made,  when  the  inside  face  of  the 
westerly  bank  was  riprapped  in  cement  for 
a  distance  of  160  ft.  below  the  bulkhead,  and 
a  timber  wing  was  built  80  ft.  long,  cutting 
off  the  water  from  this  length  of  bank. 

Concrete  Floor  and  Wall 

In  the  meantime  a  contract  had  been  let 
for  the  construction  of  a  permanent  concrete 
floor  and  reinforced-concrete  wall  to  replace 
the  lost  section. 

The  removal  of  the  flume  proved  quite 
difficult.  It  being  out  of  the  question  to  do 
the  work  during  the  short  Sunday  shut- 
down, which  was  all  that  could  be  allowed, 
the  space  between  the  flume  and  wall  was 
allowed  to  fill  with  the  canal  in  service,  but 
the  inertia  of  the  moving  water  kept  the 
flume  from  floating.  An  effort  to  break  it 
by  pulling  it  sideways  was  also  unavailing. 
Finally    the    southerly    bulkhead    was    re- 
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moved  and,  the  flume  being  free,  it  was  pos- 
sible to  break  it  up.  Booms  at  several 
points  kept  the  fragments  out  of  the  fore- 
bay. 

As  the  posts  proved  very  difficult  to  re- 
move, some  were  sawed  off,  and  others 
chopped  off,  either  plan  leaving  stubs,  which 
it  was  feared  would  start  silting ;  but,  while 
on  two  or  three  occasions  the  bottom  was 
filled  nearly  to  the  tops  of  the  stubs,  it  sub- 
sequently scoured  out  again. 

Landslides 

At  the  point  where  the  bank  failure  oc- 
curred an  abrupt  hill  sweeps  east  and  south, 
leaving  a  steeply  sloping  pasture  from  a 
marsh  some  20  ft.  below  the  flow  line  of  the 
canal.  The  toe  of  the  west  bank  of  the 
canal  falls  at  the  toe  of  this  slope,  while  the 
east  bank  rises  at  the  point  some  10  ft. 
above  the  water  to  meet  the  old  surface. 
In  1907  an  area  about  100  ft.  wide,  extend- 
ing 200  ft.  up  the  hill,  pulled  forward  sev- 
eral feet  in  as  many  hours,  opening,  at  the 
top,  a  crack  3  or  4  in.  wide,  while  the  sur- 
face dropped  nearly  a  foot. 

The  entire  affected  area  showed  cracks 
parallel  to  the  canal,  far  apart  at  the  top 
but  closer  together  toward  the  lower 
end,  where  the  ground  looked  like  a  plowed 
field,  and  was  2  or  3  ft.  above  its  original 
level.  At  the  face  the  top  overhung  the 
base,  and  continually  dropped  down  masses 
of  a  cubic  yard  or  so.  Under  the  direction 
of  E.  H.  McHenry,  then  engineering  vice- 
president  of  the  properties,  the  slide  was 
attacked  from  the  front.  The  material,  a 
hardpan  with  streaks  of  greasy  clay  of  vari- 
ous colors,  was  so  saturated  that  when 
touched  it  melted  and  flowed,  but  in  a  very 
short  time  the  face  was  sufficiently  drained 
to  act  as  an  abutment.  The  ditches  were 
then  pushed  to  the  end  of  the  movement, 
which  had  apparently  extended  10  or  12  ft. 
below  the  surface,  and  no  further  trouble 
was  experienced. 

Four  years  later  an  area  of  7  acres  im- 
mediately south  of  the  first  slide  dropped 
about  4  ft.  vertically,  and  moved  forward, 
opening  up  a  main  crack  about  a  foot  wide 
and  30  ft.  deep  at  the  upper  edge,  300  ft. 
from  the  canal.  A  series  of  smaller  cracks 
appeared  between,  while  the  base,  some  20 
to  40  ft.  high  at  the  point,  became  satu- 
rated, bulged  outward  and  dropped  consid- 
erable material  on  the  berm,  which  was  be- 
tween it  and  the  water. 

Face  Bled  by  Ditches  Driven  into  It 

Following  the  same  general  plan  as  in  the 
case  of  the  first  slide,  the  face  was  bled  by  a 
series  of  ditches  driven  into  it,  a  cut-off 
ditch  was  dug  outside  the  limits  of  the 
movement  to  trap  off  all  surface  water,  and, 
at  the  point  of  maximum  disturbance,  an 
exploration  shaft  was  sunk  some  25  ft., 
where  a  sliding  plane  of  3  ft.  of  clay  was 
found.     On  this  a  drift  was  pushed  25  ft. 


IN  THE  BIG  SLIDE  AN  AREA  OF  7  ACRES  DROPPED  ABOUT  4  FEET  VERTICALLY 


up  the  hill  to  rock  and  100  ft.  down  the  hill 
to  the  base  of  the  canal  bank. 

A  second  drift  was  started  at  the  bank 
face,  100  ft.  north  of  the  first,  and  a  little 
above  the  canal  level.  This  was  driven  in  a 
northwesterly  direction  80  ft.  to  the  rock, 
and  had  a  rising  grade  from  the  bank  of 
about  2  per  cent.  Thirty  feet  from  the 
mouth  a  lateral  was  run  nearly  to  the  ex- 
ploration shaft,  and  from  near  the  end  of 
the   main    drift    another    lateral   was    run 


fS'xiO'Cap 


\*-4'0'- 


Cross-Section  Elevation 

FLUME  BUILT  TO  CARRY  CANAL  ACROSS  BREAK 

northwesterly    240    ft.,    with    two     short 
branches  eastward  to  rock. 

Comparatively  little  water  was  inter- 
cepted, but  the  behavior  of  the  slide  indi- 
cated that  the  small  quantity  found  was  the 
cause  of  the  trouble.  Apparently  it  had 
accumulated  along  the  rock  until  the  head 
was  sufficient  to  start  the  mass,  but  this 
movement  largely  increased  the  size  of  the 
cavity,  and  some  little  time  elapsed  before 
the  head  was  again  sufficient  to  cause  a  suc- 
cession of  moves. 

Drifts  Timbered 

The  drifts  were  timbered  with  local 
chestnut,  at  least  8  in.  in  diameter  for  the 
sets,  and  3-in.  plank  for  the  sides  and  roof. 


A  bulkhead  was  maintained  at  the  face 
throughout,  and  frequently  the  work  was 
stopped  for  a  day  or  so  to  drain  off  an  un- 
usually wet  section.  The  advances  were 
made  by  driving  the  roof  and  top  side 
plank,  removing  the  top  board  of  the  bulk- 
head, excavating  to  the  ends  of  the  roof 
and  side  boards  just  driven,  and  setting  the 
top  of  the  next  bulkhead. 

It  was  expected  that  the  drifts  would  have 
to  explore  the  entire  line  of  the  break,  and 
future  developments  may  necessitat.e  such 
a  course,  but  so  far  it  would  appear  that  the 
work  already  done  has  been  entirely  suc- 
cessful in  anchoring  the  area,  although  less 
than  half  has  been  explored.  There  is  evi- 
dently a  series  of  planes  of  sliding,  but,  be- 
tween the  surface  drains  and  the  drifts, 
enough  water  has  been  intercepted  to  pro- 
tect the  planes  below. 

Strengthening  the  Forebay  Dam 

The  canal  originally  terminated  in  a  fore- 
bay  so  little  larger  than  the  canal  itself  as 
to  be  negligible  in  regulation,  and,  at  peaks, 
the  latter  would  be  drawn  down  several 
feet.  Immediately  south  of  the  forebay  was 
a  swale  which,  by  the  construction  of  a  dam 
several  hundred  feet  long,  gave  a  forebay 
7  acres  in  extent. 

The  construction  of  the  earth  dam  re- 
quired, with  its  concrete  corewall,  offered 
little  difficulty  except  in  the  search  for  solid 
rock,  which,  following  the  general  surface 
contour  at  about  a  20-ft.  depth,  dropped 
unexpectedly  at  one  point  45  ft.  below,  a 
closely  packed  mass  of  boulders  completely 
masking  this  fact  in  the  preliminary  bor- 
ings. 

The  corewall  was  securely  notched  into 
bedrock,  and,  along  its  upstream  side,  in 
broken  stones  with  open  joints,  a  12-in.  tile- 
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NEW  STANDPIPE   AND   SMALLER   PENSTOCK   BUILT    ABOVE  LARGE  PENSTOCK 


drain  was  laid,  which  dropped  from  each 
end  to  the  center,  where  it  was  carried 
through  the  corewall  to  a  free  discharge  be- 
yond the  downstream  toe.  This  procedure 
was  at  the  suggestion  of  Mr.  McHenry,  to 
prevent  saturation  of  the  upstream  earth. 
The  pipe  discharges  about  V2  gal.  per  min- 
ute the  year  around. 

Penstock  Ruptured 

The  larger  penstock  reduces  15  in.  in 
diameter  after  each  successive  turbine  tap, 
coming  at  the  end  to  a  diameter  of  5  ft., 
where  it  is  turned  up  into  a  standpipe  98 
ft.  high.  This  handled  small  surges  and 
shocks  fairly  well,  but,  in  1912,  a  boy  threw 
a  piece  of  wire  across  two  phases  of  the 
line  and  the  automatic  switches  opened  a 
load  of  4000  kw.  The  standpipe  could  not 
relieve  the  shock  to  the  extent  of  preventing 
a  break  in  the  penstock.  Temporary  pro- 
vision was  made  against  a  similar  contin- 
gency, and,  as  a  permanent  protection  it 
was  decided  to  install  an  8-ft.  penstock  for 
which  a  thimble  had  been  placed  when  the 
headwall  was  built,  which,  together  with  an 
8-ft.  standpipe,  would  be  connected  to  both 
penstocks.  The  13-ft.  penstock  location 
necessitated  carrying  the  8-ft.  penstock  on 
top  of  it,  and  so  required  for  the  standpipe 
a  foundation  in  the  tailrace  with  supports 
to  go  either  side  of,  and  above,  the  big  pen- 
stock. The  draft  tubes  were  so  close  to- 
gether that  it  was  decided  to  pierce  the 
foundation  across  the  line  of  discharge  as 
well  as  with  it,  making  a  four-legged  struc- 
ture. 

Building  Standpipe  Support 

The  original  plan  was  to  shut  down  the 
plant  long  enough  to  pump  out  the  tailrace, 
and  the  cribs  for  the  cofferdam  had  all  been 
set  when  an  accident  in  the  steam  plant  not 
only  prevented  shutting  down  at  all,  but 
made  it  imperative  that  no  interference 
should  occur  to  any  unit.  To  build  the 
pedestal  legs  the  smooth  rock  bottom  had 
to  be  cleaned  of  a  layer. of  cobblestones  in 
16  ft.  of  water,  with  a  current  in  front  of 
an  operating  draft  tube  which  swept  the 
diver  off  his  feet.  The  penstock  close  over- 
head, and  the  swift  current  below  the  sur- 
face, prevented  constructing  the  necessary 
cribs  on  shore  and  floating  them  to  the 
site,  either  on  the  surface  or  partly  sub- 
merged. 

The  posts  for  the  cribs  were  therefore  set 


up  in  place  and  held  with  bottoms  at  the 
water  surface;  the  bottom  ring  was  then 
framed,  bolted  to  the  posts  and  loaded  with 
old  rails,  and  the  posts  were  slacked  down 
2  ft.  for  the  attachment  of  the  next  ring. 


PEDESTAL  FOR  STANDPIPE  IN  TAILRACE 

When  nearly  down  the  diver,  at  times  of 
light  load  when  the  adjacent  units  could  be 
shut  down  for  a  little  while,  cleared  off  the 
bottom,  and,  as  soon  as  the  cribs  were  in 
place,  sealed  it  as  tightly  as  possible  to  the 
power-house  wall  at  the  end,  and  to  the  rock 
at  the  bottom.  It  was  then  lined  with  3-in. 
splined  sheeting,  which  was  spiked  to  a 
depth  of  6  or  8  ft.  below  the  surface.    With- 


in the  shelter  of  this  the  diver  could  work 
if  the  unit  on  his  side  was  at  rest,  even 
though  the  next  one  was  in  service.  Panels 
of  %-in.  matched  sheeting  were  then  set  to 
form  the  legs.  The  concrete  was  placed  in 
the  quiet  inclosed  water  thus  obtained,  a 
dump  bucket  being  used  which  was  lowered 
upon  the  material  already  poured,  and 
opened. 

The  arches  under  the  penstock  spring 
from  a  level  2  ft.  below  the  water  surface, 
those  parallel  to  it  from  7  ft.  higher  up. 
To  pour  these  and  complete  the  saddle  in 
which  the  big  penstock  rests,  and  on  the 
sides  of  which  are  the  supports  on  which 
the  standpipe  is  carried,  was  straightaway 
work. 


Economics  of  Crossties  Re- 
duced to  Figures 

Baltimore  &  Ohio  Issues  Circular  Giving  Life 

Lengths  and  Annual  Costs  of  All  Classes 

Under  Various  Conditions 

MUCH  INFORMATION  on  the  length  o£ 
life,  first  cost  and  annual  cost  of  rail- 
road crossties  of  various  classes  under  vari- 
ous conditions  is  contained  in  a  circular  and 
key  of  instructions  on  the  use  of  crossties 
recently  issued  by  the  Baltimore  &  Ohio 
Railroad.  The  April-June  issue  of  Wood- 
Preserving,  from  which  these  notes  are 
taken,  devotes  three  pages  to  the  circular. 
The  circular  is  based  on  an  extended  in- 
vestigation, in  which  the  experiences  and 
opinions  of  both  engineers  and  trackmen 
were  utilized.  The  instructions  were  pre- 
pared, it  is  stated,  to  define  the  most  eco- 
nomical tie  for  every  condition  of  track  and 
traffic,  and  to  assist  in  the  most  economical 
distribution  of  ties. 

The  circular  divides  ties  into  five  classes 
according  to  kind  of  wood.  Class  A  em- 
braces white,  burr  and  chestnut  or  rock 
oak,  cherry,  mulberry,  black  walnut  and  lo- 
cust (except  honey  locust).  Class  B  in- 
cludes chestnut  only.  Class  C  includes  red, 
black,  scarlet,  Spanish,  pin  and  shingle  or 
laurel  oak,  also  honey  locust,  beech  and  hard 
or  sugar  maple.  Silver,  soft  or  white 
maple,  red,  soft  or  swamp  maple,  red  or 
river  birch,  sweet  or  black  birch  and  white, 
rock  and  red  elm  make  up  class  D,  while 
pines — short  leaf,  loblolly  and  sap  long  leaf 
— form  class  E.  Classes  A  and  B  are  used 
without,  classes  C,  D  and  E  with  preserva- 
tive treatment. 

As  to  size,  class  A  has  three  grades,  7  or 
6x8  in.,  6  X  7  or  6  X  6.     The  other  classes 


Tabl«  I— Estiiwtso  Li™  or  Ties  in  Years  Under  Vartwo  Cohditions  or  Traffic 

Untreated 


Class  A- 
8Hft. 


Class  A — 

8  RT. 


Class  B- 
8H  rr. 


Class  B— 


K?  z    S    =    »    =    » 


Z    jw    z 


s 

>• 


Treated 


Class  Classes 

C        D  AND  E 


S     9     £ 


Kind  of  track 
Main  line 


1     1 

7x8 


Heavy  power,  dense  traffic 8    5 

Moderate  welKht,  power  and  traffic.    9    6 


Weight  of  Power  and  Traffic 


3    3 

6x6 


2    2 
6x7 


3    3 

6x6 


1     1 

7x8 


2       2 
6x7 


t      1 
6x8 


2       I 


6x7 


s  s  I 


Light  power  and  traffic . 


(Heavy  power  and  traffic  
Moderate  weiglit.  power  and  traffic 
Light  power  and  traffic 


...86 

...85 
..9    8 

S    7    9    8 


U 
14 
15 


9 
12 
13 


8    7    9 


[Heavy  power  and  traffic 

I^ead  and  passing ..  \  Moderate  weight,  power  and  traffic 
[  Light  power  and  traffic 


7    8    6 


[Heavy  jwwer  and  traffic 

Yard  and  industrial  {  Moderate  weight,  power  and  traffic 
!  Light  power  and  traffic 


Repair,     temporary 
and  storage 

•Tieplated.    tNot  tieplated.    t7x9  for  class  E. 


9    7    8 
9    8    8 


8  6 

9  7 


..  ..     8  5 

..  ..     9  7 

7  6  11  7 

7  5  10  7 

8  7  11  8 
S  8  12  10 


7 
8 
10 


14  12    It     10 

15  13     12     11 
,.     14     ..     12 


9     11 


14 
15 
IS 

15 
15 
16 


12 
13 
14 

13 

14 
15 


12     10    12     10    12     10 


16    ..     15 


57xS  for  elm  E. 
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have  two  grades  only,  7  or  6  x  8  and  6x7. 
(Class  E  ties  are  respectively  7x9  and 
7x8.)  Attention  has  also  been  given  to 
length,  as  this  has  an  important  bearing. 

Table  1  gives  estimated  life  lengths  for 
all  classes,  grades  and  lengths  under  vari- 
ous conditions  of  traffic.  It  also  shows 
where  these  classes  and  grades  are  and  are 
not  used.  It  will  be  noted  that  the  use  of 
tieplates  adds  materially  to  the  life  length. 
The  instructions  stipulate  that  all  treated 
ties  should  be  tieplated. 

Table  2  gives  the  detailed  first  cost  to  the 


Do  Engineers  Need  Standard  Contract  Forms 
Backed  by  National  Societies? 

"Standard  Documents"  of  American  Institute  of  Architects  Con- 
trasted with  Current  Engineering  Practice  in  Writing  Contracts 


THE  AMERICAN  Institute  of  Archi- 
tects has  had,  ever  since  1887,  standard 
forms  for  contract  documents.  In  the  con- 
struction of  the  first  of  these  documents 
contractors — the   American   Association   of 


lected  after  a  long  search  for  bad  examples, 
but  on  the  contrary,  of  those  picked  out  at 
random  not  one  was  found  but  had  some 
provision  which,  if  pushed  to  a  decision  in 
court,  would  be  held  illegal.     In  fact,  sev- 


Purchase  price 

Inspection 

Treatment 

Freightr- 

80  mi.  for  non  treatment. . . 

380  mi.  for  treated 

Table  2 — Comparatits  First 
Class  A,  8}^  Ft.,  Grade 

AND  Annual  Costs  op 
Class  A 

Different  Classes  and  Grades  or  Ties  with  Dipfehent  Lenoths  ok  Lira 
,  8  Ft.,  Grade                      Class  B,  8H  Ft.,  Grade         Class  B,  8  Ft 

,  Grade    8Ji 

"^LASS  C—       Classes   D 
Ft.,  Grade  and  E.  8'^  Ft., 

GRADE 

1 

2 

3 

1 

2 

3 

1    . 

2 

1 

.400  $ 
.010 

'ois 

.010 

o 
Z 

.400  $ 
.010 

.bis 

010 

2 

1 

s 

>> 

.610  $ 

.010 

220 

.im 

.010 

2 

a 

>• 

.510  $ 

.010 

.200 

'.m 

.010 

1           2 

1. 

2 
3. 
4. 

8 

..  S  .800$ 
..       .010 

'.       .018 

1 

.800  S 
.010 

!6i8 

.010 

.680  $ 
.010 

'.018 
.010 

.680  $ 
.010 

'oig 

.010 

.250  $ 
.010 

'.bis 

.010 

o 

Z 

.250  $ 
.010 

Mb 

.010 

>• 

.700  S 
.010 

'6l8 
.010 

o 
Z 

.700  $ 
.010 

'.mk 

.010 

S 
>- 

.580  $ 
.010 

'ois 

.010 

o 
Z 

.5,S0  $ 
.010 

MS 
.010 

S 
>- 

.250  $ 
.010 

^ois 

010 

o 
Z 

.250  $ 
.010 

!6i8 

.010 

>< 

.500  $ 
.010 

!6i8 

.010 

o 
Z 

500  $ 

.010 

'ois 

.010 

s 
>< 

.350$ 
.010 

'.m 

.010 

o 
Z 

.360  $ 
.010 

'.bis 

.010 

.250  $ 
.010 

:ot8 

.010 

o 
Z 

.250$ 
.010 

;6i8 

.010 

£           8 

.570  $  .470 
010      .010 
.220      .200 

!o9o    .076 

5 

Work  train  service 

(a) 

Handling  and  installing 

Two  tieplates '. . . 

..       .010 

.010        010 

6. 

7. 

..  $  .838  t 

..       .190 
..       .240 

.838  S 
.190 

.718  1 

.160 
.120    . 

.718$ 
.160 

.288  $ 

.160 
.120    . 

.288  $ 
.160 

.738  $ 

.190 
.240    . 

.738  $ 
.190 

.618  $ 

.160 
.120     . 

.618  $ 
.160 

.288  $ 

.160 
.120     . 

.238  $ 
.160 

.538  $ 

.160 
.120     . 

.538  $ 
.160 

.388  $ 

.160 
.120     . 

.388  $ 
.160 

.438  $ 

.160 
.120     . 

.438  $ 
.160 

.288  $ 

.160 
.120     . 

.288  $ 
.160 

.940  $ 

.190 
.240 

.800  $ 

.160 
.120 

.900  $    760 

.190      .160 
.240      .120 

8.  Interest  on  (a) — ■ 

6    months    on    mitreated,    12 
months  on  treated $  .025       .025  $ 

9.  Super\Tsion 066      .043 


.022 
.066 


.022  $  .009 
.043       .066 


.009  $  .022 
.043       ,066 


.022  $  .019 
.043       .066 


.019  $    009 
.043       .066 


.009  $  .016 
.043       .066 


.016  $   .012 
.043       .066 


.012 
043 


$  .013 
.066 


.013  $  .009 
.043        066 


.009  $  .0.56  $    04S  $    0.54  $    048 
043        0«6      .066        066       06« 


(b). 


$1,359  $1  096  $1,086  S  .943  $  .643  $  .500  $1  256  $ 


$  .983  $  .840  $    643  $  .500  $  .900  $  .7.57  $  .746  $  .603  $  .797  $  .654  $  .643  $  .500  $  .492  $1  194  $1,450  $1,152 


10.  Credit  salvage,  one-third  value 
tieplate 


.080 


.040 


.040 


.040 


.080      .010 


040 


Total  net  cost .  . 

$1,279  $1,096  $1,046  $ 

.943  $ 

.603  $ 

.500  $1 

.176  $ 

.993  $ 

.943  $ 

.840  $ 

.603  $ 

.500  $ 

.360  $ 

.757  $ 

.706  $ 

.603  $ 

.757  $ 

.654  $ 

.603  $ 

.500  $1,412  $1 

.  154  $1 

370  $1 

112 

Annual  cost  per  tie  with  annual 
life  of  . 

4  years.. 

$  .400  $ 

.340  $  .320  $ 

.290  $ 

.180  $ 

.150  $ 

.360  $ 

.310  $ 

.290  $ 

.269  S 

.190  $ 

.150  $ 

.270  $ 

.234  $ 

.220  $ 

.187  $ 

.230  $ 

.203  $ 

.190  $ 

.155  $ 

.440  $ 

.360  $ 

420$ 

.350 

.330 

.280      .270 

.240 

.160 

.130 

.310 

.260 

.250 

.220 

.160 

.130 

.220 

.197 

.180 

.157 

.200 

.170 

.160 

.130 

.370 

.300 

.360 

6  years.. 

.290 

.250      .240 

.210 

.140 

.110 

.270 

.230 

.210 

.190 

.140 

.110 

.190 

.171 

.160 

.137 

.170 

.148 

.140 

.113 

.320 

.260 

.310 

.260 

.260 

.220      .210 

.190 

.120 

.100 

.240 

.200 

.190 

170 

.120 

.100 

.170 

.153 

.140 

.122 

.150 

.133 

.120 

.101 

.280 

.230 

.280 

.230 

8  years. . 

.240 

.200      .190 

.170 

.110 

.090 

.220 

.180 

.170 

.150 

.110 

.090 

.160 

.140 

.130 

.110 

.140 

.121 

.110 

.092 

.260 

.210 

.250 

.210 

.220 

.190      .180 

.170 

.100 

.090 

.200 

.170 

160 

.140 

.100 

.090 

.140 

.129 

.120 

.103 

.130 

.112 

.100 

.086 

.240 

.200 

.230 

.190 

6  per  cent  interest  added 

10  years.. 

.140 

.121 

.110 

.096 

.120 

.104 

.100 

.080 

.230 

.180 

.220 

.180 

.130 

.114 

.110 

.091 

.110 

.099 

.090 

.075 

.210 

.170 

.210 

.170 

.120 

.108 

.100 

.086 

.100 

.094 

.090 

.072 

.200 

.160 

.200 

.160 

.120 

.103 

.100 

.082 

.100 

.089 

080 

.068 

.190 

.160 

.190 

.160 

.110 

099 

.090 

.079 

.100 

.086 

.080 

.066 

.190 

.150 

.180 

.160 

Tieplated. 

.180 

150 

.170 

.140 

tNot  tieplated. 

16  years.. 

.170 

.140 

.170 

.140 

Baltimore  &  Ohio  for  the  various  classes  of 
ties,  and  derived  therefrom,  the  annual 
costs,  with  interest  figured  at  6  per  cent. 


Small  Town  Streets  Paved  Too  Wide 

In  the  report  of  the  committee  on  street 
paving  of  the  League  of  Minnesota  Munici- 
palities it  is  stated  that  data  received  in 
regard  to  the  width  of  streets  indicates  that 
many  of  the  smaller  towns  are  paving  wider 
than  large  cities.  Such  towns  frequently 
pave  much  wider  than  is  necessary,  due  to 
lack  of  experience  with  paved  streets.  On 
many  residential  streets  the  width  of  20  ft. 
between  curbs  is  ample.  This  will  permit 
a  fire  team  on  the  run  to  pass  an  auto  truck 
with  safety.  On  more  frequented  streets 
an  additional  width  of  8  ft.  will  permit  an 
automobile  in  addition  to  the  fire  team  and 
auto  truck,  which  in  most  cases  would  be 
sufficient  except  for  the  business  streets, 
where  many  vehicles  are  necessarily  stand- 
ing at  the  curb.  A  liberal  grass  space  be- 
tween the  curb  and  sidewalk  adds  much  to 
the  cleanliness  and  appearance  of  a  street, 
and  at  the  same  time  reduces  the  cost  of 
maintenance  and  construction  materially. 


Topographic  Surveys  Not  So  Costly 

Typographical  errors  made  the  costs  of 
the  topographic  surveys  described  by  Fred 
J.  Wood  in  the  issue  of  May  13,  page  653, 
$2,368  and  $1,769  per  acre  respectively. 
The  figures  .should  have  been  $2,368  and 
$1,769. 


Builders — were  consulted.  The  documents 
have  been  brought  up  to  date  by  two  recent 
revisions,  in  both  of  which  a  contractors' 
association — the  National  Association  of 
Builders'  Exchanges — has  been  concerned. 
In  addition,  the  latest  set  of  these  Standard 
Documents,  issued  in  April,  1915,  is  ap- 
proved by  the  National  Association  of  Mas- 
ter Plumbers,  the  National  Association  of 
Master  Steam  and  Hot  Water  Fitters,  the 
National  Association  of  Sheet  Metal  Con- 
tractors of  the  United  States,  the  National 
Electrical  Contractors'  Association  of  the 
United  States,  and  the  National  Association 
of  Marble  Dealers.  Framed  with  the  as- 
sistance of  the  best  legal  advice,  it  is  the 
evident  purpose  of  these  documents  to  be 
equally  fair  to  contractor,  architect  and  cli- 
ent. It  is  thought  that  the  documents,  as 
distinguished  from  textbooks,  create  a  di- 
rect presumption  in  favor  of  the  drawing 
of  uniform  and  equitable  contracts  on  the 
part  of  every  member  of  the  institute,  and 
furnish  both  the  owner  and  contractor  with 
a  directly  accessible  and  public  yardstick 
by  which  to  measure  the  efficiency  in  this 
respect  of  every  architect  with  whom  they 
come  in  contact.  Do  engineers  need  some.- 
thing  of  the  same  sort? 

The  answer  of  the  Engineering  Record 
to  this  question  will  be  found  in  the  edi- 
torial pages  of  this  issue.  Below,  in  order 
that  every  reader  may  judge  for  himself, 
are  placed  side  by  side  contrasting  classes 
from  these  Standard  Documents,  and  from 
current  contracts  for  engineering  construc- 
tion.    These  contracts  have  not  been   se- 


eral  unusually  bad  examples  of  contract 
writing  recently  called  to  the  attention  of 
this  journal  have  purposely  not  been  quoted. 
In  order  that  readers  may  appreciate  how 
slight  is  the  effect  of  textbooks  in  compari- 
son with  current  practice  on  the  mind  of 
the  young  engineer,  the  provisions  covering 
these  points  suggested  by  several  well 
known  authorities  in  standard  works  on  en- 
gineering specifications  are  also  quoted. 

Architect  Responsible — Engineer  Is  Not 

In  the  "general  conditions  of  the  con- 
tract" of  the  Standard  Documents  are  found 
from  these  words  (Article  2)  : 

"The  intention  of  the  documents  is  to  in- 
clude all  labor  and  materials  reasonably 
necessary  for  the  proper  execution  of  the 
work.  It  is  not  intended,  however,  that 
materials  or  work  not  covered  by  or  prop- 
erly inferable  from  any  heading,  branch, 
class  or  trade  of  the  specifications  shall  be 
supplied  unless  distinctly  so  noted  on  the 
drawings." 

Further  on  this  subject  it  is  stated  in 
Article  3: 

"All   drawings   and    instructions 

shall  be  consistent  with  the  contract  docu- 
ments, true  developments  thereof,  and 
reasonably  inferable  therefrom.  The  work 
shall  be  executed  in  conformity  therewith 
and  .the  contractor  shall  do  no  work  without 
proper  drawings  and  instructions." 

This  position  is  supported  by  John  0. 
Wait,  who,  on  page  1-33  of  the  Appendix 
to  "Specifications  and  Contracts"  by  him- 
self and  J.  A.  L.  Waddell,  points  out  that  a 
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contractor  may  refuse  to  carry  out  working 
drawings  which  vary  materially  from  the 
original  plans  and  specifications,  and  may 
recover  for  the  work  done.  This  opinion 
also  has  an  important  bearing  on  changes 
in  the  work  after  letting  contracts,  which 
will  be  discussed  in  another  paragraph. 

Richard  S.  Kirby,  however,  in  his  "Ele- 
ments of  Specification  Writing"  includes 
the  clause: 

"In  case  by  inadvertence  or  otherwise  the 
plans  or  specifications  omit  to  require  all 
material  necessary  for  that  purpose,  the 
contractor  shall,  nevertheless,  be  required 
to  provide  the  same  so  that  the  work  may 
be  completed  according  to  the  true  intent 
and  purpose  of  the  plans  and  specifications." 

It  will  be  noted  that  this  clause,  while 
apparently  similar  to  that  quoted  from  the 
Standard  Documents,  is  capable  of  being 
construed  to  cover  material  changes,  and 
that  these  changes  may  be  made  arbitrarily 
by  the  engineer,  of  his  own  motion  or  at 
the  behest  of  the  owner,  under  most  of  the 
contracts  in  which  such  a  clause  is  in- 
serted. 

Recent  specifications  tor  engineering 
contracts  cover  this  point  in  the  following 
language : 

"And  should  any  work  or  material  be  re- 
quired which  is  not  denoted  in  the  specifica- 
tions or  plans,  either  directly  or  indirectly, 
but  which  is  nevertheless  necessary  for  the 
proper  carrying  out  of  the  intent  thereof, 
the  contractor  is  to  understand  the  same  to 
be  implied  and  required,  and  shall  perform 
all  such  work  and  furnish  any  such  mate- 
rial as  fully  as  if  they  were  particularly 
delineated  or  described." — Uniform  general 
contract  forms,  American  Railway  Engi- 
neering Association. 

"Any  correction  of  errors  or  omissions  in 
the  drawings  and  specifications  may  be 
made  by  the  engineer  when  such  correction 
is  necessary  for  the  proper  fulfilment  of 
their  intention  as  construed  by  him." — 
Board  of  Water  Supply,  City  of  New  York, 
contract  for  Wallkill  pressure  tunnel. 

"The  contractor  will  not  be  allowed  to 
take  advantage  of  any  error  or  omission  in 
the  specifications." — Contract  for  levee  sys- 
tem, Knox  County,  Indiana,  February,  1916. 

"All  work  shall  be  done  and  completed  in 
a  thorough,  workmanlike  manner,  notwith- 
standing any  omission  from  these  specifica- 
tions or  drawings." — U.  S.  Reclamation 
Service,  Flathead  project,  Montana,  March, 
1916. 

"The  contractor agrees  to  furnish 

everything  necessary notwithstand- 
ing any  errors  or  omission  in  the  drawings 
and  specifications." — Contract  for  bridge  at 
Lawrence,  Kan.,  August,  1915. 

It  will  be  noted  that  while  it  is  possible 
for  an  able  man  to  administer  a  contract 
fairly  under  any  of  these  clauses,  all  of 
them  make  it  far  too  easy  for  the  inefficient 
engineer  to  slight  his  own  work,  carelessly 
or  otherwise,  and  saddle  the  cost  on  the 
contractor,  or,  ultimately,  on  his  own  cli- 
ents. 

The  Final  Judge 

The  status  of  the  architect  under  the  con- 
tract is  defined  by  the  Standard  Documents 
as  follows: 

The  architect  "is  not  the  agent  of  the 
owner,  except  as  provided  in  the  contract 
documents  and  when  in  special  instances  he 
is  authorized  by  the  owner  so  to  act,  and 
in  such  instances  he  shall,  upon  request, 
show  the  contractor  written  authority." 
(Article  9.) 


"Except  as  may  be  otherwise  expressly 
provided  in  or  appended  to  these  general 
conditions  or  as  particularly  set  forth  in  the 
specifications,  all  the  architect's  decisions 
are  subject  to  arbitration."     (Article  10.) 

The  position  that  the  engineer  should  not 
be  the  final  judge  of  all  matters  relating 
to  the  execution  of  the  contract  is  supported 
by  James  Irwin  Tucker  in  his  "Contracts 
in  Engineering,"  paragraphs  439  to  487. 
Waddell  in  the  work  cited  above  also  pro- 
vides that  the  engineer's  decision  shall  be 
subject  to  arbitration  (page  78).  The 
clause  recommended  by  Kirby  in  the  work 
quoted  above  also  provides  for  arbitration 
in  certain  cases. 

These  precedents  were  evidently  not  con- 
sidered in  drawing  the  contracts  from 
which  the  following  provisions  are  quoted: 

"All  questions  or  controversies  which 
may  arise  between  the  contractor  and  com- 
pany, under  or  in  reference  to  this  con- 
tract, shall  be  subject  to  the  decision  of  the 
chief  engineer,  and  his  decision  shall  be 
final  and  conclusive  upon  both  parties." — 
Uniform  general  contract  forms,  American 
Railway  Engineering  Association. 

"To    prevent    disputes     and    litigations 

the    engineer    shall    determine    all 

questions  in  relation  to  said  work  and  the 
construction  thereof,  and  shall  in  all  cases 
decide  every  question  which  may  arise  rela- 
tive to  the  fulfilment  of  this  contract  on  the 
part  of  the  contractor.  His  estimate  and 
decision  shall  be  final  and  conclusive  upon 
said  contractor,  and  in  case  any  question 
shall  arise  between  the  parties  hereto, 
touching  this  contract,  such  estimate  and 
decision  shall  be  made  a  condition  precedent 
to  the  right  of  the  contractor  to  receive 
any  money  under  this  contract." — Board  of 
Water  Supply,  city  of  New  York,  contract 
for  Wallkill  pressure  tunnel. 

"It  is  further  mutually  agreed  that  should 
dispute  arise,  and  in  all  matters  under  the 
contract  and  specifications,  the  decision  of 
the  city  engineer  shall  be- final  and  con- 
clusive to  all  parties." — Specifications  for 
street  paving,  Lynchburg,  Va.,  1916. 

"On  all  questions  concerning  the  accepta- 
bility of  material,  or  machinery,  the  classifi- 
cations of  material,  the  execution  of  the 
work,  conflicting  interests  of  contractors 
performing  related  work,  and  the  determi- 
nation of  costs,  the  decision  of  the  chief 
engineer  shall  be  final,  and  binding  upon 
both  parties." — U.  S.  Reclamation  Service, 
Grand  Valley,  Col.,  May,  1916.  (The  italics 
are  the  editor's.) 

"It  is  thoroughly  understood  and  agreed 
that  the  contractor,  on  signing  this  contract, 
agrees  that  the  interpretation  of  the  plans 
and  specifications  by  the  engineer  shall  at 
all  times  be  final  and  conclusive." — Contract 
for  bridge  at  Phoenixville,  Pa.,  1915. 

"Should  any  disagreement  or  difference 
arise  as  to  the  true  meaning  of  the  drawings 
or  specifications  on  any  point,  or  concerning 
the  character  of  the  work,  the  decision  of 
the  engineer  shall  be  final  and  conclusive, 
and  binding  on  all  parties  to  the  contract." 
— Specifications  for  waterworks,  Ironton, 
Ohio,  1916. 

"The  decision  of  the  engineer  shall  gov- 
ern on  all  matters  pertaining  to  the  specifi- 
cations and  the  accompanying  plans,  and  to 
the  interpretation  thereof,  or  to  any  ques- 
tions arising  under  this  contract." — Con- 
tract for  bridge  at  Lawrence,  Kan.,  August, 
1915. 

The  Standard  Documents  provide  that  all 
changes  in  the  work  must  be  ordered  in 
writing  by  the  owner,  and  that  an  equitable 


adjustment  of  their  cost  must  be  made  with 
the  contractor  (Article  24) .  In  other  words, 
the  architect  cannot  order  changes  and  also 
determine,  single-handed,  their  value. 

The  clause  recommended  by  Kirby  con- 
forms closely  to  the  provisions  of  the 
Standard  Documents,  and  Waddell  states 
that  "powers  of  an  engineer  to  make 
changes  should  be  limited  to  the  details  of 
construction  and  of  materials."  The  im- 
pression gathered  from  Mr.  Waddell's  work 
is  that  he  refers  here  only  to  minor  details. 
On  the  other  hand.  Tucker  states  that  while 
the  owners  should  reserve  the  right  to  make 
changes,  alterations  and  additions,  "the 
power  to  determine  the  value  of  alterations 
may  be  vested  in  the  engineer." 

J.  B.  Johnson,  in  his  book,  "Engineering 
Contracts  and  Specifications,"  quotes  with 
approval  on  this  point  the  following  provis- 
ion from  specifications  of  Emil  Kuichling: 

"And  it  is  also  agreed  by  said  contrac- 
tor that  said  board  may,  at  any  time,  make 
any  changes  in  the  location,  form,  dimen- 
sions, grades  and  alignments,  and  may  make 
any  variation  in  the  quantity  of  work  to  be 

done and  may  entirely  exclude  any 

items  of  work without  altering  or 

invalidating  any  of  the  prices  herein  made, 
or    this    contract    in    any    other    respect; 

should  such  action  be  taken  after 

the  commencement  of  any  particular  piece 
of  work,  and  result  thereby  in  extra  cost  to 
said  contractor,  said  chief  engineer  shall 
certify  to  said  board  the  amount  to  be  al- 
lowed therefore and  his  decision, 

when  approved  by  said  board*,  shall  be  final 
and  conclusive." 

*"This  decision  of  the  engineer  is  usually 
made  final  and  conclusive  without  approval 
by  his  principal." — Foot  note  by  Johnson. 

Actual  contracts  have  to  say  on  this 
point : 

"The  company  shall  have  the  right  to 
make  any  changes  that  may  be  hereafter 
determined  upon,  in  the  nature  or  dimen- 
sions of  the  work,  either  before  or  after  its 
commencement,  and  such  changes  shall  in  no 
way  affect  or  void  the  obligations  of  this 
coritract.  If  such  changes  make  any  change 
in  the  cost  of  the  work,  an  equitable  ad- 
justment shall  be  made  by  the  chief  engi- 
n':'sr  to  cover  the  same." — Uniform  general 
contract  forms,  American  Railway  Engi- 
neering Association. 

"The     engineer     may     make 

changes  (a)  in  the  design  or  materials  of 
machinery;  (b)  in  the  plans  for  installa- 
tion or  construction;  (c)  in  the  quantities 
or  character  of  the  work  or  material  re- 
quired. The  changes  in  plans  for  installa- 
tion or  construction  may  also  include:  (a) 
modifications  of  shapes  and  dimensions  of 
canals,  dams  and  other  structures;  (b)  the 
shifting  of  locations  to  suit  conditions  dis- 
closed as  work  progresses.  If  such  changes 
result  in  an  increase  or  decrease  of  cost  to 
the  contractor  the  engineer  will  make  such 
additions  or  deductions  on  account  thereof 
as  he  may  deem  reasonable  and  proper,  and 
his  action  thereon  shall  be  final." — U.  S. 
Reclamation  Service,  Flathead  project,  Mon- 
tana, March,  1916. 

"The  engineers  shall  have  the  right  to 
make  such  minor  changes  in  construction  as 

they  may  see  fit, the  amount  of 

any extra  compensation  will  be  de- 
termined by  the  engineers." — Contract  for 
bridge  at  Lawrence,  Kan.,  August,  1915. 

"The  city  reserves  the  right  to  increase 
or  decrease  the  quantity  of  work,  or  any 
part  thereof,  to  the  amount  found  neces- 
sary.    No  allowance  will  be  made  in  case 
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of  increase  for  any  sum  above  the  rate  of 
price  bid,  nor  in  case  of  decrease  for  any 
real  or  supposed  damage  or  loss  of  profit 
occasioned  by  such  diminution.  The  city 
also  reserves  the  right  to  change  or  modify 
the  plans  or  specifications  for  any  portion  of 
the  work,  or  change  the  location  of  water 
mains,  or  any  other  structure  or  structures, 

etc., and  the  contractor  shall  make 

no  claim  for  damages by  reason  of 

such  changes.  If  the  changes  increase  the 
amount  of  work  or  material  the  contractor 
will  be  paid  in  proportion  to  the  increase." 
— Specifications  for  waterworks,  Ironton, 
Ohio,  1916. 

"And  it  is  also  agreed  by  the  contractor 
that  the  engineer  may,  at  any  time,  make 
any  changes  in  the  location,  form,  dimen- 
sions, grades  and  alignments  of  the  work 
or  any   part  thereof,   and   may   make  any 

variations  in  the  quantity  of  work 

and  may  entirely  exclude  any  items  of  work 
....  without  thereby  altering  or  invalidat- 
ing any  of  the  prices  named  herein." — Spe- 
cifications for  paving  work,  Lynchburg,  Va. 

"Standard  Documents"  Two-Sided 

The  Standard  Documents  of  the  Ameri- 
can Institute  of  Architects  provide  that  un- 
der certain  conditions  the  contractor  may 
abandon  the  work  and  recover  full  damages 
from  the  owner.  The  owner  is  not  able  to 
assign  the  contract  without  his  written  as- 
sent.  The  architect  must  have  plans  ready 


Construction  Plant  Controls  Minimum  Drainage 
Ditch  and  Levee  Sections 

Little  River  Drainage  District  Engineers  Specify  Minimum  Base  and 
Berm  Widths  and  Curvatures,  Which  Are  Fixed  by  Dredges  Required 


EQUALLY  as  important  as  the  hydraulic 
properties  of  a  drainage  canal  is  the 
knowledge  of  the  plant  by  which  it  is  to  be 
excavated.  In  the  recent  extension  of  the 
Little  River  Drainage  District  of  Missouri, 
to  take  in  areas  in  Stoddard  and  Bollinger 
counties  at  the  west  end  of  the  headwater 
diversion  system  by  which  water  from  the 
hill  country  having  a  quick  run-off  is  di- 
verted directly  into  the  Mississippi  River, 
as  described  in  the  Engineering  Record  of 
July  14,  1914,  page  67,  advantage  was  taken 
of  the  experience  gained  with  the  372  miles 
of  canals  and  levees  constructed  to  date  in 
the  original  district. 

For  the  larger  channel  areas  in  the  di- 


It  is  found  best  then  to  call  for  what  will  be 
obtained  anyway — a  bottom  width  of  8  ft. 

Spread  of  Spud  Platforms  Controls 

Berms  and  maximum  curvatures  are  also 
dependent  on  the  dredge,  as  the  normal  op- 
eration of  the  plant  with  bank  spuds  re- 
quires that  the  material  be  wasted  beyond 
the  spud  platforms.  It  follows,  then,  that 
the  berm  width  is  controlled  by  the  spread 
of  the  spud  platforms.  In  the  above  cases 
the  minimum  distances  from  berm  to  berm 
are  55  and  66  ft.  respectively. 

The  limiting  curvature  is  that  of  a  curve 
whose  tangent  deflection  will  perpit,  with 
a  given  length  of  boom,  the  proper  wasting 


SPREAD 

OF 

THE 

SPUD 

PLATFORM      DETER- 

MINES 

THE 

WIDTH    OF 

BERM 

^   ' 

ij  1..  :;.; 

tl 

-l»3  > 

YEAR-OLD      DITCH      DUG 
BY    engineer's    METH- 
OD    DETERIORATES     LIT- 
TLE 


to  a  schedule  approved  by  the  contractor. 
Clauses  of  this  kind  cannot  be  cited  for  com- 
parison from  the  contracts  quoted,  as  they 
are  not  to  be  found  in  them.  The  textbooks 
quoted  also  have  very  little  to  say  on  the 
subject  of  safeguarding  the  contractor 
against  losses  through  acts  of  the  owner  or 
engineer. 

With  regard  to  local  laws  which  may  con- 
flict with  the  provisions  of  the  general  con- 
tract conditions,  the  Standard  Documents 
provide  that  local  laws  shall  govern  arbitra- 
tion and  supersede  conflicting  articles. 

The  Patent  Question 

The  Standard  Documents  place  the  re- 
sponsibility for  patent  infringement  on  the 
contractor.  Of  the  textbooks  mentioned, 
those  by  Johnson  and  Kirby  both  include 
this  same  provision.  Waddell  does  not  men- 
tion the  subject  of  patents,  and  no  con- 
spicuous reference  to  it  is  to  be  found  in 
Tucker.  Of  the  contracts  mentioned  above, 
those  of  the  Board  of  Water  Supply,  New 
York  City,  of  the  U.  S.  Reclamation  Service, 
for  the  bridge  at  Lawrence,  Kan.,  and  for 
the  paving  work  at  Lynchburg,  Va.,  all  pro- 
vide that  the  contractor  shall  be  liable  for 
any  patent  infringements  in  connection  with 
the  work. 


version  system  the  flood  of  1915  on  Castor 
River  gave  data  indicating  that  an  ample 
factor  of  safety  had  been  provided.  It  gave 
a  maximum  run-off  of  78  per  cent  for  the 
day  of  maximum  rainfall,  equivalent  to  76 
sec. -ft.  per  square  mile,  and  the  channels 
were  designed  to  carry  about  twice  as  much. 
The  Chezy  formula  was  used  and  n  in  the 
Kutter  formula  was  taken  at  0.030.  For 
small  ditches  these  assumptions  give  chan- 
nel areas  in  which  a  floating  dipper  dredge, 
the  plant  which  is  used  for  the  larger  ditch, 
cannot  operate.  Therefore  the  type  and 
size  of  dredge  is  the  controlling  factor. 

Base  Widths  8  Feet 

First,  the  dimensions  of  the  barge  gov- 
ern the  minimum  base  width.  One  of  the 
contracts  requires  a  iy2-yd.  dipper,  45-ft. 
boom,  a  22  x  75  X  6-ft.  barge  and  a  55-ft. 
spread  of  spud  platforms.  The  second  con- 
tract requires  the  same  sized  dipper  on  a 
55-ft.  boom.  The  barge  is  24  x  85  x  6V2  ft., 
and  the  spread  of  the  spud  platforms  is  66 
ft.  Practically  within  the  original  district 
the  minimum  base  excavated  by  such  ma- 
chines has  been  8  ft.,  even  though  specified 
as  4  ft.  To  call  for  4-ft.  bases  adds  to  the 
price  of  the  work,  conflicts  with  the  clear- 
ing and  results  in  insufficient  right-of-way. 


of  material  at  the  required  berm  line.  This 
has  been  found  to  be  more  a  matter  of  ex- 
periment than  of  computation.  For  boom 
lengths  of  45  ft.  16  deg.  is  the  sharpest 
curve  that  can  be  negotiated. 

Right-of-way  required  also  depends  on 
the  dredge,  for  a  well-constructed  canal 
needs  wide  berms  and  banks  sloping  1:1. 
Slopes  of  iy2:l  are  better  for  the  efficiency 
of  the  canal,  but  such  a  slope  seems  impos- 
sible of  development  by  the  dipper  dredge. 
This  is  due  more  to  the  obstinacy  of  human 
nature,  say  the  engineers,  than  to  any 
known  mechanical  reason.  For  each  of  the 
above  dredges  minimum  widths  of  right-of- 
way  of  100  ft.  were  chosen. 

DETERIORATION  10  PER  CENT 

Studies  are  now  under  way  to  determine 
what  the  relation  is  between  the  areas  and 
cross-sections  of  the  ditches  as  actually  dug, 
as  called  for  theoretically  and  as  they  are 
after  they  have  reached  their  permanent 
regimen.  This  phase  of  canal  design  has 
been  grossly  neglected,  and  the  engineers 
have  already  measured  up  75  miles  of  canal 
constructed  from  two  to  three  years  ago, 
canals  that  have  been  flooded  and  unwatered 
several  times  and  canals  in  several  kinds  of 
soil.  While  not  conclusive,  present  evidence 
indicates  that  the  mean  loss  is  about  10  per 
cent  in  canals  having  a  slope  of  1:1.  Seem- 
ingly the  loss  is  in  the  mean  hydraulic 
radius.  In  the  Stoddard  and  Bollinger 
County  canals  the  controlling  minimum  sec- 
tions were  determined  with  the  mean  hy- 
draulic radius  taken  as  90  per  cent  of  that 
given  for  the  theoretical  section.  The  area 
is  considered  constant. 

On  ditch  42,  which  was  designed  for  n 
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=  0.025  and  s  =  0.00025,  and  was  through 
material  described  as  "gumbo  and  clay — lit- 
tle sand,"  the  efficiency  of  the  ditch  as  ex- 
cavated was  as  a  maximum  94  per  cent, 
minimum  65  per  cent  and  average  75  per 
cent.  In  per  cent  of  the  theoretical  ditch  it 
was  161,  121  and  133  per  cent  respectively. 
Sixty-six  cubic  yards  filled  in  per  station, 
but  it  would  require  33  cu.  yd.  more  to  fill 
in  the  ditch  to  the  theoretical  section. 

On  a  second  section  of  ditch  42,  which 
had  a  fall  of  water  of  0.00025 — the  first  sec- 
tion had  no  fall  on  account  of  backwater — 
and  in  which  45  cu.  yd.  per  station  had  been 
washed  out,  requiring  13  cu.  yd.  to  bring  it 


How  to  Make  Concrete  Resist 
Action  of  Sea  Water 

W.  Walters  Pagon  Makes  Exhaustive  Search  of 
Available  Data — Experiments  Show  Proper 
Materials,  Maximum  Density  and  Mor- 
tar Face  Necessary 

CONCLUSIONS  reached  after  an  ex- 
haustive search  of  the  available  techni- 
cal literature  on  the  subject  of  the  destruct- 
ive action  of  sea  water  on  concrete,  and  a 
scientific  analysis  of  a  particular  case  by 
experimental  study  to  determine  the  effect 
of  various   elements   in  the   problem,   are 
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ENGINEERS    HAVE    WORKED    OUT    METHOD    BY    WHICH    NARROW-BASE   DITCHES    CAN    BE    DUG 

Prl»m  Is  cut  by  digging  corners  first.     They  must  be  cut  light.     The  roll   from   the  berm   is  cleaned  on 
completion  of  the  fifth  round  regardless  of  bottom  width. 


to  the  theoretical  prism,  the  relative  maxi- 
mum, minimum  and  average  percentages  as 
excavated  were  160,  88  and  115  per  cent. 
Compared  with  the  theoretical  section  the 
percentages  were  172,  133  and  151  respect- 
ively. 

Ditch  41  had  a  fall  of  water  of  0.0003. 
Nearly  40  cu.  yd.  per  station  had  been 
washed  out,  and  the  relative  efficiencies  in 
per  cent  of  ditch  as  excavated  were  130,  91 
and  114.  In  per  cent  of  ditch  of  theoretical 
section  the  maximum  was  196  per  cent, 
minimum  118  per  cent  and  average  155  per 
cent. 

Magnitude  of  Project 

The  Little  River  Drainage  District's 
work,  consisting  of  627  miles  of  canals,  41 
miles  of  levees,  9  miles  of  floodway,  32  miles 
of  diversion  channel  and  23  square  miles  of 
detention  basins  in  the  headwater  diversion 
system,  involving  the  handling  of  50,000,- 
000  cu.  yd.  of  earth,  is  about  37  per  cent 
completed.  It  is  being  handled  under  the 
direction  of  William  A.  O'Brien,  chief  en- 
gineer. Isham  Randolph  is  consulting 
engineer. 


given  in  a  report  by  W.  Watters  Pagon  sub- 
mitted to  J.  E.  Greiner,  consulting  engineer, 
of  Baltimore,  in  the  Journal  of  the  Engi- 
neers' Club  of  Baltimore.  These  conclu- 
sions are  summarized  in  the  statements: 
Use  materials  that  cannot  be  attacked  by 
the  sea-water  salts.  Mix  these  so  as  to  ob- 
tain the  maximum  density.  Have  no  stones 
near  the  surface  of  the  concrete,  but  use  a 
mortar  face  3  in.  thick. 

A  more  complete  summary  of  the  conclu- 
sions of  this  study  of  the  requirements  for 
making  concrete  that  will  have  the  greatest 
resistive  power  against  the  action  of  sea 
water  (and  also  probably  of  alkali  waters) 
is  given  in  the  following  paragraphs: 

Requirements  for  Resisting  Sea  Water 

1.  The  addition  of  puzzolan  in  some  form 
is  widely  practised  in  Europe,  and  appears 
to  be  theoretically  correct.  It  has  not  been 
tried  in  America,  to  the  author's  knowledge, 
but  is  worth  an  exhaustive  test.  The 
amount  should  not  be  over  one  part  for  each 
part  of  cement,  nor  less  than  one-half  part. 

2.  Waterproofing  with  substances  that 
combine  chemically  with  the  free  lime  ought 


to  be  successful,  and  is  well  worth  testing. 

3.  Between  extreme  high  and  low  tides 
the  concrete  surfaces  should  be  faced  con- 
tinuously, without  joints,  with  about  3  in. 
of  1:11/2  or  1:2  mortar,  made  with  sand  as 
specified  below,  well  cured  before  coming  in 
contact  with  the  sea  water.  The  facing 
must  be  placed  simultaneously  with  the 
backing. 

4.  The  cement  should  be  low  in  lime  and 
alumina  and  contain  as  little  gypsum  as 
possible. 

Requirements  for  Sand 

5.  Sand  must  be  silicious,  uniformly 
graded  from  fine  to  coarse,  with  not  less 
than  50  per  cent  nor  more  than  70  per  cent 
passing  through  a  No.  20  sieve,  and  not 
more  than  3  per  cent  passing  a  No.  100 
sieve,  and  must  have  no  organic  matter 
coating  the  grains.  It  must  be  free  from 
roots  and  easily  disintegrated  grains,  such 
as  feldspar,  shells,  limestone,  mica,  etc.  It 
should  be  washed  free  from  clay,  and  should 
show  a  tensile  strength  for  1 :3  specimens 
not  less  than  85,  90,  95  and  100  per  cent  of 
the  strength  of  standard  Ottawa  sand  of 
the  same  consistency,  using  the  brand  of 
cement  that  is  to  be  used  on  the  work,  at 
ages  of  1,  3,  7  and  28  days  respectively. 

6.  Where  concrete  must  be  exposed  to  sea 
water  without  mortar  facing,  gravel  should 
not  be  used.  Broken  stone  should  be  hard, 
durable,  trap,  granite  or  other  dense,  hard, 
insoluble  stone.  It  should  not  exceed  ^i  in. 
in  size,  and  should  be  free  from  crusher 
dust,  sand,  dirt,  organic  matter  or  other 
foreign  substances.  The  mixture  should 
be  1:11/2:3  or  1:2:4,  or  should  be  propor- 
tioned for  maximum  density. 

Fresh  Water  Should  Be  Used 

7.  Pure,  fresh  water  should  be  used  in 
sufficient  quantity  to  permit  the  materials 
to  be  well  puddled  and  spaded,  so  that  no 
later  surface  treatment  or  patching  will  be 
required,  but  not  sufficiently  to  materially 
retard  the  setting  of  the  cement.  Care  must 
be  exercised,  however,  to  prevent  the  forma- 
tion of  laitance  or  pockets  of  neat  cement  or 
very  rich  mortar. 

8.  Forms  should  be  tight  to  prevent  leak- 
age of  cement  or,  where  concrete  must  be 
submerged  immediately,  to  prevent  contact 
with  the  sea  water. 

9.  Facing  should  be  reinforced  with  steel, 
well  covered  with  mortar  and  securely  an- 
chored to  the  backing. 

10.  No  surface  treatment  should  be  given. 

11.  The  work  should  be  allowed  to  harden 
two  weeks,  if  possible,  before  coming  in 
contact  with  sea  water.  Two  months  is 
better. 

Avoid  Low  Temperatures 

12.  Sea  water  work  should  never  be  done 
in  cold  weather,  with  temperature  below  40 
deg.  Fahr. 

13.  Where  possible  precast,  mortar-faced 
blocks  cured  in  damp  sand  for  at  least  one 
month  should  be  used.  The  facing  should 
extend  back  at  the  joints  to  prevent  satura- 
tion of  the  backing.  The  joints  should  be 
pointed  with  1 :1  mortar  of  coarse  sand. 

14.  The  most  durable  surface  will  be  ob- 
tained if  granite  or  other  dense  stone  be 
used  as  facing.  This  should  not  be  less  than 
6  in.  thick,  anchored  back  with  wrought 
iron  clamps,  and  pointed  with  1:1  mortar  of 
coarse  sand  and  cement  as  noted  above. 

15.  On  mortar  or  concrete  surfaces  the 
growth  of  barnacles,  moss,  etc.,  will  fre- 
quently afford  protection. 
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Concrete  Paving  a  Remedy 
for  Unsightly  Alleys 

Costs    Given    for    Work   Done   by    Day    Labor 

Force  Which  Laid  3578  Square  Yards 

Last  Year 

By  JOHN  C.  HITESHEW 
City  Engineer,  Carlisle,  Pa. 

EVEN  in  a  town  with  well-paved  main 
streets  alleys  in  the  rear  of  residences 
of  the  cheaper  class  are  likely  to  be  eye- 
sores. At  Carlisle,  Pa.,  however,  it  was 
decided  to  make  the  alleys  sanitary  and  re- 
duce their  maintenance  cost  by  paving  to 
the  full  width  with  concrete,  thus  solving 
at  the  same  time  the  sidewalk  problem  in 
these  thoroughfares.  Last  season  the  street 
department,  with  a  day-labor  force  under 
the  writer's  direction,  began  this  improve- 
ment and  paved  3578  sq.  yd.  Work  was 
begun  on  two  of  the  heaviest  traffic  alleys 
in  town,  with  livery  stables,  and  warehouses 
fronting  on  them.  The  first  job  consisted 
of  paving  around  the  Court  House  and 
Church   Avenue;    the   second    included  the 


Cost  of  Paving  Court  House  and  Church  Avenues 


Concrete  paving  begun  July 
Proportions     1  ;2 :3.       Depth    7 
1836.77.     Cubic  yards,  355.10. 
$4.96. 


30,  finished  Aug.   27. 

in.       Square    yards. 

Cost  per  cubic  yard, 


Grading: 

Foreman    Ill  hrs.  ©  $0.20 

Labor    871  hrs.  ®  .15 

Cart    256  hrs.  @  .25 

Team    3  hrs.  @  .15 

Team    4  hrs.  @  .10 

Roller  eng 12hrs.  (§>  .25 

?/j  ton  coal 


.Mixing  concrete: 

Labor    90  hrs.  @  $0.15 

Labor     90  hrs.  (SI       .25 

Mixer    90  hrs.  @       .30 

14  gal.  gasoline  @      .15 


Per 
Sq.  Yd. 


Concreting  materials : 

193  bbl.  cement 

44 H  bbl.  cement. . . 
275^4   bbl.  cement  .. 


$1.35 
1.15 
1.05 


220.91  tons  sand @  $1.50 

277  cu.  yd.  stone @      .75 

Loading  and  hauling  stone : 

Team     183  hrs.  @  $0.15 

Cart   62  hrs.  @      .25 

Labor    13  hrs.  (gl       .15 


Totals 

$22.20 

130.65 

64.00 

.45 

.40 

3.00 

2.00 


$226.40     $0.1232 

$13.50 
22.50 
27.00 
2.10 

$65.10        0.0354 

$260.55 

51.18 

289.54 

$601.27 

$331.36 

207.75 

$27.45 

15.50 

1.95 


Wheeling  to  mixer  : 

Labor    293  hrs  I 

Wheeling  from  mixer: 

Labor    380  hrs.  ( 

Placing  concrete: 

Foreman 90  hrs.  @  $0.20        $18.00 

Labor    187  hrs.  @       .15  28.05 


$1,185.28 
$0.15  $43.95 
$0.15        $57.00 


Floating: 

Labor    223  hrs.  ®  $0.15 

Covering  with  sand  and  sprinkling: 

Labor    11  hrs.  ig)  $0.15 

Labor    22  hrs.  @       .10 

Five  tons  sand.  ®     1.50 


Miscellaneous : 

Foreman   10  hrs.  (g>  $0.20 

I-.abor    53  hrs.  @       .15 

Labor    38  hrs.  ®      .10 

Cart     6  hrs.  @      .25 

Changing  manhole  tops : 

Mason    13  hrs.  @  $0.35 

Labor    13  hrs.  @      .15 

Form — 2  x  4's. . 


Expansion    joint: 

1252,4    lin,    ft.     H    in.    X    6    in. 

-a    $4.02  per  100  ft 

608   lin.   ft.    14    in.   X  6   in.    © 
$2.00  per  100  ft 


0.6452 
0.0239 
0.0310 

0.0250 
0.0182 


RecapitulaHon 


$46.05 

$23.45 

$1.65 
2.20 
7.50 


$11.35        0.0060 

$2.00 
7.95 
3.80 
1.50 

$4.55 

1.95 

10.00 

$31.75        0.0172 


$50.34 
12.16 
$62.50       0.0340 


Totals 

(Srading    $226.40 

Mixing  concrete   65.10 

Concreting    materials    1,185.28 


Per 
Sq.  Yd. 
$0.1232 
0.0354 
0.6452 
0.0239 
0.0310 
0.0250 
0.0182 
0.0060 
0.0172 
0.0340 

Grand  total   $1,762.83      $0.9591 


Wheeling   to  mixer.    _  _  .  .  . 

Wheeling  from  mixer 

FMacirig   r^tncrete    

Floating     

Covering  with  sand  and  sprinkling 

Miscellaneous    

lOxpansicn  Joint    


43.95 
57.00 
46.05 
23.45 
11.35 
31.75 
62.50 


CONCRETE   PAVING    MAKES   VAST    IMPROVEMENT    IN    APPEARANCE    OF    ALLEYS 


sections  around  the  Presbyterian  church 
and  Dickinson  Avenue.  Around  the  Court 
House  the  avenue  averages  22  ft.  in  width. 
In  order  to  do  away  with  two  gutters  and 
at  the  same  time  not  have  an  inverted  crown 
in  front  of  offices  and  stores,  the  surface 
was  made  to  slope  toward  a  single  gutter. 
In  other  places  an  inverted  crown  was  used. 
The  original  idea  was  to  have  all  public 
service  poles  set  inside  the  building  line, 
but  as  the  alleys  are  used  by  pedestrians 
we  realized  that,  by  retaining  their  posi- 
tion on  the  curb  line  the  poles  really  defined 
an  imaginary  curb  that  would  protect  the 
pedestrians  in  case  of  careless  driving. 
Then,  too,  a  great  amount  of  time  would 
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BOTH    SLOPING    SURFACE    AND    INVERTED    CROWN 
SECTIONS  WERE   USED 

have  been  required  to  secure  rights-of-way 
for  the  location  of  the  poles  on  the  private 
property  abutting  on  the  work,  and  to  com- 
pel the  public  service  companies  to  change 
the  locations  of  poles. 

Construction  Methods 

The  section  on  the  north  side  of  the 
Presbyterian  church  was  not  paved  at  the 
same  time  as  Dickinson  Avenue,  owing  to 
building  operations,  but  was  constructed  as 
a  separate  job.  Its  small  size  and  the  fact 
that  work  was  done  during  cold  weather 
account  for  the  slightly  increased  cost  of 
the  job.  The  details  and  costs  on  each  job 
are  about  the  same,  with  the  exception  of 
the  grading,  which  cost  more  on  Dickinson 
Avenue  than  on  Court  House  and  Church 
Avenues. 

The  old  macadam  was  spiked  with  13- 
ton  roller,  graded,  and  well  rolled  with  same 


roller.  Concrete  was  mixed  with  Wonder 
No.  10  mixer,  with  power  charger  and  auto- 
matic water  tank,  owned  by  the  city.  The 
mixer  was  charged  to  the  job  at  30  cents 
per  hour.  The  gang  consisted  of  one  man 
on  mixer,  cement  man,  one  sand  man,  and 
two  stone  men.  An  average  of  204  sq.  yd. 
were  mixed  per  day.  Cement  was  con- 
tracted for  early  last  spring  at  $1.05  per 
barrel  net,  and  delivered  on  the  job  when 
needed.  Bids  were  also  received  on  sand 
and  a  contract  let  at  $1.50  per  ton  of  2000 
lb.  Limestone  was  quarried  and  crushed  by 
the  street  department  at  75  cents  per  cubic 
yard,  and  hauled  to  the  job  with  fire  teams, 
one  at  10  cents  and  one  at  15  cents  per  hour. 

Four  men  were  required  to  wheel  concrete 
from  the  mixer;  in  placing  concrete  two 
men  were  screeding,  one  shoveling,  and  one 
tamping.  Stakes  were^  placed  in  the  center 
and  at  16-ft.  intervals  along  the  sides  of 
the  alley  to  mark  the  top  of  the  concrete; 
2  X  6's  were  placed  between  stakes  and 
screeded  with  a  2  x  4-in.  straight  edge. 

One  -  course  construction  was  used 
throughout.  Proportions  were  1  part  ce- 
ment, 2  parts  sand,  and  3  parts  stone.  The 
depth  was  7  in.  Floating  was  begun  as  soon 
as  practicable  and  continued  until  the  entire 
yardage  laid  on  any  day  had  been  com- 
pleted ;  the  floaters  had  to  work  in  the  even- 
ings until  10  or  11  o'clock.  Wood  floats 
were  used.  A  wooden  bridge  spanning  one- 
half  of  the  alley  was  used  in  floating. 

Expansion  Joints 

One-half  inch  Elastite  expansion  joints 
were  placed  longitudinally  along  alley 
except  along  fences.  One-quarter  inch 
transverse  joints  were  placed  every  30  ft. 
The  edges  of  the  concrete  at  joints  were 
rounded  in  order  that  the  expansion  joint 
pounding  down  under  traffic  would  cover 
both  edges  of  concrete  and  protect  them. 

As  soon  as  the  concrete  had  set  suffi- 
ciently a  1-in.  depth  of  sand  was  spread 
uniformly  and  sprinkled  several  times  a  day 
for  ten  days. 

Traffic  was  kept  off  of  alleys  fourteen 
days,  after  which  time  the  sand  was  scraped 
up  and  carted  away  to  be  used  on  small 
jobs,  such  as  crossings,  gutters,  etc. 

The  city  pays  one-third  and  intersections 
and  abutting  owners  ■  pay  the  remaining 
two-thirds  of  the  cost. 

The  accompanying  cost  figures  on  the 
largest  section  of  the  work,  1837  sq.  yd., 
show  the  expenditures  in  detail. 
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Prospective  Development  and  Earnings  Affect 
the  Value  of  a  Railroad 

To  Reach  Correct  Figure  It  Is  Believed  Trend  of  Expenses  and 
Revenues  Must  Be  Developed  from  Past  and  Projected  into  Future 

By  R.  B.  SHEPARD,  JR. 
Office  Engineer,  Valuation  Department,  Atlantic  Coast  Line  Railroad,  Wilmington,  N.  C. 


THE  FIRST  provision  of  the  Valuation 
Act  is  "that  the  commission  shall,  as 
hereinafter  provided,  investigate,  ascertain 
and  report  the  value  of  all'  the  property 
owned  or  used  by  every  common  carrier 
subject  to  the  provisions  of  this  act."  The 
act  then  goes  on  to  specify  certain  cost 
figures  which  shall  be  ascertained  and  re- 
ported, and  to  provide  that  "The  commis- 
sion shall  in  like  manner  ascertain  and  re- 


produce a  correct  statement  of  value.  The 
cost  of  reproduction  represents  the  equiv- 
alent of  the  capital  held  in  the  property  as 
of  the  date  of  valuation,  and  has  no  neces- 
sary relation  to  true  value  in  the  case  of  a 
business  free  to  respond  to  natural  eco- 
nomic laws.  The  general  conception  of 
"other  values  and  elements  of  value"  is 
synonymous  with  that  of  "intangible  val- 
ues,"   embracing   good   will,    special    fran- 
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FIG.   1 — TREND  OF  MILEAGE  EXPANSION,  AND  FORECASTED  AVERAGE  FOR  NEXT   DECADE 


port  separately  other  values,  and  elements 
of  value,  if  any,  of  the  property  of  such 
common  carrier  .  .  ."  It  is  further 
provided  that  "All  final  valuations  by  the 
commission  and  the  classification  thereof 
shall  be  published  and  shall  be  prima  facie 
evidence  of  the  value  of  the  property  in  all 
proceedings  under  the  act  to  regulate  com- 
merce as  of  the  date  of  the  fixing  there- 
of .  .  ."  It  is  the  almost  general  un- 
derstanding that  the  Interstate  Commerce 
Commission  is  charged  by  the  language  of 
this  act  and  by  its  intent,  as  evidenced  in 
the  tenor  of  the  discussions  and  "hearings" 
during  the  time  of  its  framing,  with  the 
duty  of  ascertaining  and  reporting  to  Con- 
gress the  final  or  ultimate  value  of  the 
utilities  engaged  in  interstate  commerce, 
though  there  be  some  who  hold  that  the 
obligations  imposed  by  the  act  shall  have 
been  met  when  the  Interstate  Commerce 
Commission  has  reported  to  Congress  the 
several  "cost"  figures.  In  any  event,  the 
ultimate  or  final  value  must  be  determined 
and  the  question  which  now  looms  largest 
is:  What  is  this  value?  On  what  is  it  to 
be  based  and  how  ascertained?  The  writer 
believes  it  must  take  into  account  prospec- 
tive development  and  earnings. 

"Other  Elements"  Important 

There  has  been  a  feeling  that  the  cost  of 
reproduction  should  be  determined  and  to 
this  added  the  sum  of  the  "other  values 
and  elements  of  value"  to  produce  the  final 
result,  but  the  enumeration  and  analysis 
of  these  "other  values  and  elements  of 
value"  present  a  problem  which  is  not  sus- 
ceptible of  satisfactory  solution,  nor  is  it 
at  all  certain  that  the  combination  would 


chises,  going  concern,  etc.,  and  if  this  con- 
ception be  correct,  it  is  entirely  on  "other 
values  and  elements  of  value"  that  reliance 
should  naturally  be  placed  for  the  ascer- 
tainment of  true  value.  The  cost  of  re- 
production, or  capital  engaged,  is  more 
truly  related  to  cost  of  service  than  to 
value. 

Let  us  picture  a  railroad  which  has  been 
in  operation  for  a  considerable  period  and 
has  demonstrated  both  the  economic  heed 
of  its  existence  and  its  ability  to  expand 
with  the  increasing  demands  of  its  patrons. 
Let  us  further  suppose  that  the  tributary 
country  has  shown  a  healthy  growth  in 
population,  industry  and  business,  and  that 
the  limits  of  its  possibilities  are  not  yet  in 
sight.  Then  the  final  value  of  the  railroad 
is  expressed  in  terms  of  present  and  pros- 
pective earnings  and  is  that  sum  of  money 
which,  if  now  invested  at  compound  inter- 


est, would  yield  at  the  expiration  of  a  cer- 
tain number  of  years  an  additional  sum 
equal  to  that  which  would  result  from  sim- 
ilar yearly  investments  of  the  net  earnings 
of  the  railroad.  For  the  operation  of  the 
railroad  to  be  successful  the  minimum  re- 
quirement would  be  earnings  at  least  suffi- 
cient to  meet  all  costs  of  doing  business,  in- 
cluding interest  on  the  capital,  and  in  ad- 
dition provide  a  reasonable  profit ;  and  the 
value  calculated  on  the  basis  of  such  earn- 
ings represents  the  minimum  to  be  re- 
spected by  artificial  regulating  agencies. 

As  an  example  of  the  suggested  method 
of  calculatinlf  value,  let  us  find  the  value 
of  our  hypothetical  railroad,  supposing  the 
results  of  its  operation  and  development 
during  the  past  ten  years  to  be  shown  in 
Table  1. 

Trend    Developed   and    Projected    Into 
THE  Future 

If  the  differences  for  each  of  the  columns 
above  and  below  the  average  for  that  col- 
umn be  treated  as  forces  acting  in  oppo- 
site directions,  a  moment  will  result  which 
can  be  regarded  as  indicating  the  tendency 
of  the  "average  line"  to  tilt,  revealing  tlje 
trend  or  tendency  of  the  units  toward  in- 
crease or  decrease  with  respect  to  time,  and 
this  tendency  can  be  projected  into  the  fu- 
ture, forecasting  "normal"  values  for  each 
year,  or  better,  the  average  for  the  period 
or  decade  following  the  one  for  which  the 
data  are  compiled. 

To  bring  this  out  more  clearly,  let  the 
figures  in  the  column  for  average  mileage 
for  the  several  years  be  plotted,  as  in  Fig. 
1.  The  areas  above  and  below  the  average 
line  and  their  respective  centers  of  gravity 
are  shown  in  Table  2,  and  the  moments  are 
calculated,  from  which  the  "slope"  of  the 
"trend"  line,  or  normal  yearly  increase  in 
mileage,  is  determined.  The  moment  is 
260  (8.58  —  1.77)  =  1771.  The  "extreme 
fiber  stress"  or  the  bases  of  the  triangles 
which  would  produce  the  same  moment  are 
1771  -4-  (10V6)  =  106.  In  other  words,  the 
irregular  figure  resulting  from  plotting  the 
yearly  mileage  can  be  transformed  into  a 
trapezoid  having  an  equivalent  area,  the 
inclined  side  of  which  trapezoid  represents 
the  average  "trend"  line  of  normal  values. 
The  average  yearly  increase  in  mileage  is 
106  ^  5  =  21.2  miles.  The  ratio  of  this  av- 
erage yearly  increase  to  the  average  for  the 
period  1905-15  is  1.94  per  cent. 

From  these  data  the  probable  average 
mileage  to  be  in  service  during  the  next 
ensuing  decade  can  be  determined,  pro- 
vided the  economic  conditions  affecting  the 
development  of  country  and  railroad  re- 
main undisturbed,  and  provided  also  that 
the  limit  of  development  is  not  near.    On 


Tabu  1 — Operation  and  Devewpmint  of  an  IiuaiNAnr  Railboad  Dubino  thb  Last  Tin  Yeass 


MncAOB 


Capital 


>< 

vm 

I90B 
1907 
1908 
1909 
1910 

1911 
1912 
1913 
1914 
1915 


995 

1012 
1028 
10«2 
1075 
1082 

1105 
1125 
1160 
1196 
1212 


1,004 
1,020 
1,045 
1,068 
1,079 

1,093 
1,115 
1.143 
1,178 
1,204 


126,950.000 

27.750.000 
29,100,000 
29,250,000 
30,600,000 
32,850,000 

34,850.000 
35,700,000 
36,950,000 
37,590,000 
38,190,000 


t27,3.M.OO0 
28,425,000 
29,175,000 
29,925.000 
31,725,000 

33,850,000 
35.275.000 
38,326,000 
37,270,000 
37,890,000 


sis 


268,500 
298,500 
2»6,S0C 
201,000 
327,900 

3.55,000 
36.5,500 
407,000 
408,000 
351,500 


I 


$3,215,000 
3,915,000 
3,790,000 
3,. 385. 000 
3,720,000 

4.190,000 
4.. 500. 000 
4,9.')0.000 
5,240,000 
4,575,000 


$161,900 
171.000 
214,100 
2&,900 
242,000 

256.000 
280.000 
290,000 
312,100 
318,000 


$1,367,500 
1,421,250 
1,458,750 
1,496,250 
1,586,250 

1,692,500 
1,763,750 
1,816,250 
1,863,500 
1,894,500 


$4,744,400 
5.507.250 
5.462,850 
5.105.1.50 
5..54S.250 

6.138,500 
6.. 543, 750 
7,036,250 
7,415,600 
6,787,500 


$4,981,620 
5,782,613 
5,735,992 
5,360,4OS 
5.825.663 

6,445,425 
6,870,937 
7.388,063 
7.786,380 
7.126.875 


Total... 
Average. 


10,949 
1,095 


$.327,210,000 
$32,721,000 


3.. 159. 400 
335,940 


$41,460,000 
$4,146,000 


$2,469,000    $16. 360, .500    $60,289,500 
$246,900      $1,6.36.050      $6.028.9.50 


$63,303,976 
$6,330.39$ 
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FIGS.  2  AND  3 — TREND  AND  FORECASTED  AVERAGES   OF  OPERATING  EXPENSES,  AND  OP  REQUIRED  EARNINGS  TO  YIELD  5  PER  CENT 


this  showing  the  average  mileage  to  be  ex- 
pected for  the  decade  1915  to  1925  would 
be  1095  +  10  X  21.2  =  1307  miles.  It  is  to 
be  noted  that  while  the  trend  line  indicates 
normal  values  for  individual  years,  no  at- 
tempt is  made  to  forecast  actual  values  for 
those  years,  but  all  forecasts  have  reference 
to  average  values  for  the  decade. 

Operating  Expenses  and  Gross  Earnings 

By  forecasting  the  items  in  the  remain- 
ing columns  in  the  same  way  it  can  be 
shown  that  the  curve  of  "service  rendered" 
reveals  an  increasing  demand  for  the  prod- 
uct of  the  railroad ;  and  that  a  continuation 
of  that  demand  is  indicated,  asuring  the 
success  of  the  business  if  allowed  to  realize 
its  economic  possibilities.  For  the  pur- 
poses of  this  discussion,  however,  it  is  neces- 
sary to  analyze  only  operating  expenses  and 
necessary  gross  earnings. 

The  indicated  operating  expenses  are  de- 
termined from  Table  3  and  Fig.  2.  The 
moment  is 

2,705,000    (8.06  —  2.32)  =  15,515,000. 
The  base  of  the  triangle  is 

15,515,000^  (1076)  =  $930,900. 
The  slope,  or  normal  yearly  increase,  is 
$930,900  -^  5  =  $186,180.  The  ratio  of  year- 
ly increase  to  the  average  for  the  period 
1905-15  is  4.5  per  cent.  The  indicated  aver- 
age   expenses    for    the  period  1915-25  are 

$4,146,000  +  10  X  $186,180  =  $6,007,800 
per  year,  and  the  total  for  the  decade  are 
$60,078,000. 

Similarly,  the  indicated  gross  earnings 
required  to  yield  5  per  cent  profit  are  de- 
termined from  Table  4  and  Fig.  3.  The 
moment  is 

3,965,692    (8.08  —  2.18)  =23,372,686. 
The  base  of  the  triangle  is 

23,372,686  -:-  (1076)  =  $1,402,361. 
The    slope,    or    normal  yearly  increase,  is 

$1,402,361  ^  5  =  $280,472.20. 
The  ratio  of  this  yearly  increase  to  the 
average  for  the  period  1905-15  is  4.44  per 
cent.  The  indicated  average  yearly  earn- 
ings required  to  yield  a  profit  of  5  per  cent 
during  the  period  1915-25  is 
$6,330,398  +  10  X  $280,472.2  =  $9,135,120. 
(Note  that  the  indicated  cost  of  service, 
$8,700,114X1.05,    is    $9,135,120,    showing 


that  existing  relationships  are  not  impaired 
in  the  process  of  determining  or  projecting 
trend.) 

Value  of  Net  Earnings 

From  the  foregoing  it  is  seen  that  the 
indicated  gross  earnings  for  the  period 
1915-25  are  $91,351,200,  and  as  the  indi- 
cated operating  expenses  were  shown  to  be 
$60,078,000,  the  indicated  net  earnings  are 
$31,273,200.  To  determine  the  value  of  the 
net  earnings  as  of  June  30,  1925,  they 
should  be  extended  at  compound  interest. 


Table  2— "Moments"  of 

MlLEAOBS 

FOR  Ten  Years 

Time  to 

Time  to 

Center  of 

Center  of 

Milease 

Below 

Gravity, 

Above 

Gravity, 

Year 

for  Year 

Average 

Years 

Average 

Years 

1906^    . 

1,004 

901 

1907, . . 

1 .020 

751 

1908. 

1.045 

501 

1.77 

1909  .. 

1 ,068 

27f 

1910... 

1,079 

161 

1911.. 

1,092 

21 

1912.. 

1,115 

20 

1913.. 

1,143 

48 

8.58 

1914... 

1,178 

83 

1916... 

1,204 

109 

Total.. 

.      10,949 

260 

260 

Average 

1,095 

Table  3 — "Moments"  op  Operating  Expenses 

Time  to  Time  to 

Center  of      ■  Center  of 

Operating        Below         Gravity,         Above        Gravity, 
Year       Expenses        Average         Years         Average         Years 


1906. . . 

$3,215,000 

$931,0001 

1907... 

3,915,000 

231,000' 

1908... 

3,790,000 

3,56,000 

2.32 

1909... 

3,. 385, 000 

761,000 

1910     . 

3,720,000 

426,000 

1911... 

4,190,000 

$44,0001 

1912... 

4,.')00,000 

354,000l 

1913,. 

4,9,30,000 

784,000} 

8.06 

1914  . 

5,240,000 

1,094,000| 

1915. . , 

4,. 575, 000 

429,000J 
$2,705,000 

Total. 

$41,460,000  $2,705,000 

Average 

$4,146,000 

Table  4 

— "Moments" 

OF  Gross  Earnings  Required  to  Yield  5  per 

Cent  Profit 

Time  to 

Time  to 

Center  of 

Center  of 

EarninES 

Below 

Gravity, 

-Alx^ve 

Gravity, 

^ear 

Required 

.\verage 

Years 

.\verage 

Year 

1906. . . 

$4,981,620  $1,348,778 

1907... 

5,782,613 

.547,785 

190S, ,, 

5,7,35,992 

594,405 

218 

1909,,, 

5,360,408 

969,990 

1910,,, 

5,825,663 

504,7.34 

1911.,. 

6,445,425 

$115,027 

1912... 

6,870,937 

540,540 

1913... 

7,388,063 

1,057,665 

8.08 

1914... 
1915... 

7, 786,. 3,80 
7,126.875 

1.456,983 
796,477 

$3,965,692 

Total.. 

$63,303,976  $3,965,692 

but  as  an  attempt  to  do  this  would  involve 
assumptions  as  to  the  actual  earnings  for 
each  year,  it  is  regarded  as  more  conserva- 
tive to  consider  the  yearly  earnings  uni- 
form and  apply  simple  interest.  The  value 
thus  obtained  falls  between  that  which 
would  result  from  the  use  of  compound  in- 
terest and  that  based  truly  on  simple  in- 
terest. 

The  value  of  the  net  earnings  June  30, 
1925,  at  5  per  cent  is  $31,273,000X1-25 
=  $39,091,500,  which,  from  the  formula 
p  =  r/[(l -f-r)"  —  1],  is  equivalent  to  an 
annuity  for  ten  years  at  5  per  cent  com- 
pound interest  of  $3,107,774,  which  in  turn 
is  the  interest  at  5  per  cent  on  $62,155,480, 
the  indicated  minimum  present  worth  of 
the  railroad.  This  does  not,  of  course, 
mean  the  net  value  to  the  owners  of  the 
property,  but  does  mean  the  reasonable 
economic  value  of  the  wealth-producing 
machine,  conditioned  on  the  fulfilment  to  it 
of  all  obligations,  including  provision  of 
requisite  capital  for  expansion.  The  ma- 
chine has  the  right  to  expect  to  be  allowed 
to  realize  its  economic  possibilities,  and  any 
arbitrary  acts,  by  whomsoever  performed, 
which  obstruct  its  development  do  actually 
destroy  value  and  create  a  liability  on  the 
part  of  the  responsible  agencies. 

This  value  is  that  to  be  respected  by  the 
regulators  in  establishing  or  passing  upon 
rates,  not  in  the  sense  of  calculating  re- 
turns upon  it,  but  in  refraining  from  en- 
forcing rates  which  would  cause  it  to  be 
less,  as  to  reduce  it  would  be  destruction, 
or  in  the  case  of  rates,  confiscation.  It  rep- 
resents the  assets  side  of  the  balance  sheet, 
while  on  the  liability  side  must  be  shown 
all  obligations  of  the  business,  including 
the  present  worth  of  required  new  capital. 
The  balance  represents  the  market  value  of 
all  of  the  stocks,  or  the  price  which  would 
have  to  be  paid  in  the  event  of  condemna- 
tion if  liabilities  were  assumed  by  the 
state. 

Part  Played  by  Reproduction  Cost 

In  the  foregoing  calculations  the  book 
cost  of  the  railroad  was  assumed ;  when  the . 
figures  are  available,,  the  cost  to  reproduce 
should  be  used,  since  it  will  represent  the 
capital  equivalent  in  the  property.  This  has 
reference  to  determination  of  cost  of  serv- 
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ice  on  which  minimum  value  is  based.  If 
the  railroads  were  free  to  respond  to  the 
pressure  of  economic  laws,  then  the  ques- 
tion of  cost  need  not  enter  into  the  deter- 
mination of  value;  but,  as  it  is,  the  operation 
of  these  laws  having  been  suspended  and 
the  question  being  as  to  the  limit  beyond 
which  value  cannot  be  depressed,  the  an- 
swer is  that  the  business  must  be  allowed 
to  be  profitable,  and  the  minimum  require- 
ment for  profitableness  is  that  cost  of  serv- 
ice plus  a  profit  must  be  realized  from  the 
plant. 

In  calculating  the  value,  taxes  are  sup- 
posed to  be  based  on  value,  and  cannot  af- 
fect it.  They  do  form  a  part  of  the  cost  of 
service,  however,  and  are  included  in  its 
determination. 

Conclusion 

In  conclusion,  it  is  urged  that  any  true 
determination  of  value  must  take  into  ac- 
count the  element  of  prospective  develop- 
ment and  earnings.  It  is  wholly  illogical  to 
base  a  valuation  entirely  on  present  condi- 
tions. There  is  scarcely  a  transaction  of 
any  nature  whatever  that  is  not  based  on 
expectancy,  and  certainly  \fre  have  the  right 
to  look  forward  to  continuous,  though  pos- 
sibly fluctuating,  development  of  our  coun- 
tr>',  and  to  expect  that  our  industries  will 
keep  pace.  Any  statement  of  value  at  all  is 
based  on  the  principle  of  forecast,  although 
in  some  cases  the  prediction  is  merely  that 
the  exact  present  status  will  be  maintained 
— a  proposition  which  the  most  cursory  in- 
spection of  statistics  will  refute. 


Corrugated  Culvert  Pipes 
Tested  Under  a  Sandbed 

Box    with    Movable   Sides   and    100-Ton   Jacks 

Employed — Arching  Effect  of  Sand 

Discussed 

By  GEORGE  L.  FOWLER 
Consulting  Engineer,  New  York,  N.  Y. 

(Copyrighted.  1916,  by  George  L.  Fowler.) 

AFTER  the  completion  of  the  hydrostatic 
tests  of  Armco  iron  corrugated  culvert 
pipe,  described  in  the  Engineering  Record 
last  week,  page  668,  it  was  decided  to  make 
tests  of  the  same  range  under  a  bed  of  kiln- 
dried  sand.  Preliminary  laboratory  tests 
showed  that,  on  a  slightly  yielding  bottom 
like  the  top  of  a  corrugated  culvert,  the  sand 
arches  and  the  bottom  is  relieved  of  the  load. 
Further,  when  the  sand  is  confined  the  lat- 
eral thru.st  does  not  increase,  but  the  vertical 
load  is  carried  by  the  frictional  resistance 
of  the  sand  against  the  sides  of  the  confin- 
ing structure. 

Testing  Box  Built 

With  the  data  obtained  from  the  prelim- 
inary tests,  a  box  like  that  shown  in  the 
accompanying  illustration  was  built  of 
heavy  planks  supported  in  a  structural  steel 
frame.  One  side  was  made  movable  so  that 
any  desired  width  up  to  7  ft.  could  be  ob- 
tained, and  the  box  had  a  height  sufficient 
to  take  in  a  pipe  8  ft.  long  and  48  in.  in 
diameter,  and  to  allow  for  2  ft.  of  sand 
above  it  and  1  ft.  below  it.  Three  jacks, 
each  of  100  tons  capacity,  were  provided 
for  imposing  the  load  on  the  sand,  which 
was  done  by  means  of  three  platens  25  in. 
wide  and  reaching  the  full  length  of  the 
box.  Floating  planks,  12  in.  wide  and  30 
in.  long,  carried  on  ball  bearings,  were  in- 
serted in  the  fixed  side  of  the  box  and  held 
in  place  by  levers  resembling  those  of  a 
platform  scale,  as  shown  in  the  drawing. 


Diaphragm  dynamometers  were  connected 
with  the  floating  planks  to  indicate  the  mag- 
nitudes of  the  forces  acting  upon  them. 

The  movable  side  of  the  box  was  so  ad- 
justed that  when  the  pipe  under  test  was 
in  place  there  would  be  1  ft.  of  sand  between 
it  and  each  side  of  the  box.  Sand  was  then 
put  into  the  box  and  tamped  down  to  a 
depth  of  1  ft.  The  pipe  was  then  put  in 
place  and  the  sand  was  rammed  about  and 
beneath  it  and  was  carried  up  above  the  top 
of  the  corrugation  to  a  depth  of  14  in. 

After  the  pipe  had  been  put  in  place  it 
was  calipered  at  each  corrugation  on  both 
vertical  and  horizontal  diameters.  The 
pressures  were  then  applied  in  varying  in- 
crements until  the  vertical  diameter  had 
been  shortened  by  1  in.  The  floating-plank 
dynamometers  were  read  to  determine  the 
arching  properties  of  the  sand. 

Tests  were  also  made  of  smooth  pipe  12 
in.  in  diameter,  and  these  showed  that,  un- 
der the  conditions  of  the  tests,  the  pipe  with 
'^-in.  depth  of  corrugation  was  about  twice 
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as  strong  as  the  smooth  pipe,  and  that  one 
with  %-in.  depth  of  corrugation  was  about 
three  times  as  strong. 

In  measuring  the  pressure  on  the  top  of 
the  pipe  under  a  bed  of  sand  from  12  to 
14  in.  thick  it  was  found  that  on  the  12-in. 
pipe  the  pressure  was  higher  than  the  aver- 
age pressure  exerted  by  the  platens  on  the 
sand.  With  the  24-in.  pipe  it  was  also 
slightlj  higher,  but  with  the  48-in.  pipe  it 
was  very  much  lower.  This  was  due  to  the 
relative  diameter  of  pipe  and  width  of 
platen. 

These  tests,  while  exhibiting  the  general 
features  of  the  conveyance  and  distribution 
of  sand  pressures,  were  not  extensive 
enough  to  warrant  the  development  of  a 
formula  for  calculating  the  pressures  ex- 
erted under  beds  of  sand.  It  has  been 
shown  that  the  amount  of  pressure  put  upon 
buried  surfaces  with  a  given  load  depends 
upon  the  depth  of  sand  above  them,  as  this 
pre.ssure  decrea.ses  with  an  increase  in  the 
depth  of  sand.  As  to  what  may  be  the  pro- 
portional effect  of  depth  of  sand  on  the  in- 
crease or  decrease  of  pressure,  there  are  not 
sufficient  data  to  determine.  The  lateral 
pressures,  when  measured  in  pounds  per 
S(iuare  inch,  were  low  as  compared  with  the 
vertical  pressures,  but  no  definite  ratio 
could  be  determined. 

When  the  24-in,  pipe  was  being  tested  the 


lower  floating  plank  was  a  little  more  than 
2  ft,  below  the  surface  of  the  sand  and  the 
top  of  the  upper  plank  was  about  4  in, 
below  the  surface.  The  pressures  on  the 
top  of  the  sand  and  on  the  two  planks 
averaged  as  follows:  Surface,  881/2  lb.  per 
square  inch;  upper  floating  plank,  3.74  lb., 
and  lower  floating  plank,  8.2  lb.  When  the 
48-in.  -pipe  was  being  tested,  the  top  of  the 
lower  plank  was  about  4  ft,  below  the  sur- 
face of  the  sand  and  the  top  of  the  upper 
floating  plank  was  about  2  ft.  below  the 
surface.  The  average  pressures  on  the 
three  points  were:  Surface,  10.09  lb.  per 
square  inch;  upper  floating  plank,  3.66  lb., 
and  lower  floating  plank,  2.42  lb. 

Meem's  Results  Checked 

J.  C.  Meem  found  that  in  an  excavation 
the  lateral  pressure  increased  very  rapidly 
from  the  top  down,  reaching  a  maximum  at 
a  point  dependent  upon  the  angle  of  repose 
of  the  material  and  then  decreasing.  This, 
together  with  what  has  preceded,  seems  to 
show  that  after  a  certain,  as  yet  undeter- 
mined, depth  has  been  reached  there  can  be 
no  further  load,  but  upon  a  culvert  pipe  by 
an  increase  in  the  depth  of  cover,  and  that 
such  an  increase  of  depth  serves  directly  to 
protect  the  pipe  against  an  increase  of  bur- 
den due  to  an  increase  of  surface  loading. 

While  this  condition  seems  to  be  pretty 
thoroughly  demonstrated,  it  was  felt  that 
there  might  be  a  question  in  the  mind  of 
some  engineers  as  to  the  action  of  the  cul- 
verts under  a  loading  similar  to  that  applied 
in  railway  service.  There  it  is  applied 
through  ties  of  limited  width  and  separated 
by  intervals  in  which  no  load  is  applied  to 
the  material.  Accordingly  the  principal 
tests  were  made  to  determine  this  point. 
For  these  three  pipes  of  24  in.,  36  in.  and 
48  in.  diameter  respectively  were  taken, 
each  having  V2  in.  depth  of  corrugation. 
The  24-in.  pipe  was  of  No.  14  gage  iron  and 
the  others  of  No.  12  gage.  The  load  was 
applied  through  8-in.  ties  spaced  22  in.  be- 
tween centers,  and  by  means  of  jacks  bear- 
ing on  the  centers  of  rails  laid  to  a  gage  of 
4  ft.  81/2  in.  across  the  ties.  It  was  assumed 
that  a  normal  covering  was  a  thickness  of 
sand  equal  to  the  diameter  of  pipe.  As  this 
was  the  condition  in  the  case  of  the  earlier 
12-in.  pipe  tests,  it  was  considered  unneces- 
sary to  duplicate  these.  Under  the  wooden 
platen  and  1  ft.  of  sand  the  12-in.  pipe  of 
No.  16  gage  metal  had  carried  a  load  of 
262,125  lb.  before  showing  a  deflection  of 
approximately  1  in.  The  depth  of  sand  over 
the  pipes  was  about  equal  to  the  diameter 
for  the  24-in.  and  36-in.  sizes,  and  S^o  ft. 
for  the  48-in.  size,  the  latter  being  neces- 
sitated by  the  size  of  the  frame. 

Pipe  Distortion  Slight 

With  the  load  applied  through  broad 
platens  the  increase  in  loading  was  stopped 
when  the  pipes  had  been  deflected  approxi- 
mately 1  in.  The  increase  was  stopped  au- 
tomatically in  the  later  tests  by  the  ties 
sinking  into  the  sand  and  thus  refusing  to 
carry  more  load.  The  result  was  that  the 
distortion  of  the  pipes  under  the  greatest 
pressure  obtainable  was  very  slight.  This 
pressure,  however,  was  considerably  more 
than  that  applied  through  the  platens,  be- 
ing, in  the  case  of  the  24-in.  pipe,  237,800 
lb.  Had  this  load  been  applied  on  the 
platens  with  12  in.  of  cover  over  the  pipe, 
the  latter  would  probably  have  been  very 
seriously  crushed,  but  under  a  cover  of  24 
in.  it  is  also  probable  that  the  crushing 
would  not  have  exceeded  that  obtained  un- 
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der  the  ties,  because  of  the  arching  proper- 
ties of  the  sand  already  discussed. 

On  comparing  the  loads  applied  with 
those  of  actual  railroad  service  it  will  be 
noted  that  the  maximum  locomotive  wheel 
load  is  about  70,000  lb.  for  a  pair  of  driving 
wheels  or  about  the  same  as  that  of  the 
first  increment  of  load  used.  If  this  were 
considered  to  be  increased  by  running  con- 
ditions to  1000,000  lb.  there  might  result  a 
maximum  deflection  of  the  pipe  of  about 
0.45  in.  This  is  a  probable  maximum,  since, 
in  the  tests  under  discussion,  a  further  in- 
crease of  the  loading  served  to  distribute 
the  strain  so  as  actually  to  decrease  the  de- 
flection at  the  one  point  of  greatest  yield 
under  the  intermediate  loading. 

The  measurements  of  the  pipe  showed 
that,  even  after  the  application  of  a  load  of 
237,800  lb.  with  an  average  deflection  of  the 
pipe  of  0.14  in.  the  recovery  of  the  pipe 
against  the  burden  of  sand  above  it  was 
fully  up  to  its  original  shape  and  that  it  had 
sprung  back  to  an  average  shape  more 
nearly  round  than  when  first  measured. 

The  point  to  be  emphasized  here  is  that 
under  the  heaviest  load  that  can  be  applied 
to  the  ties  of  a  railway  track  by  the  wheels 
of  any  existing  locomotive  or  car,  a  24-in. 
corrugated  culvert  pipe  having  the  depth 
of  corrugation  and  thickness  of  metal  of 
the  one  tested,  and  buried  under  a  cover  of 
24  in.  of  dry  sand,  cannot  be  deflected  be- 
yond its  elastic  properties  of  complete  re- 
covery of  shape  when  the  load  is  removed. 
The  results  of  the  tests  of  the  36-in.  and 
48-in.  pipe  corresponded  very  closely  with 
those  of  the  24-in.  pipe.  On  the  36-in. 
12-gage  pipe  under  3  ft.  of  sand,  a 
pressure  of  165,900  lb.  produced  a  de- 
flection of  approximately  0.60  in.,  and 
the  original  form  was  recovered  to  a  great 
extent  after  release.  On  the  48-in.  12- 
gage  pipe,  under  31/2  ft.  of  sand,  a  pressure 
of  124,000  lb.  caused  a  deflection  of  ap- 
proximately 0.66  in.,  much  of  this  also  be- 
ing recovered  on  release  of  the  jacks.  It 
seems  reasonable  to  conclude  that,  under 
existing  railroad  loading,  corrugated  cul- 
verts of  36-in.  and  48-in.  diameter  are  un- 
crushable  when  under  a  cover  equal  to  their 
own  diameter. 

Incidental  Facts 

Some  incidental  facts  that  have  been  de- 
veloped by  these  tests  show  that  a  given 
area  will  support  a  greater  weight  on  a  bed 
of  sand  if  concentrated  in  one  whole  than 
if  divided  into  smaller  units.  For  example, 
in  the  preliminary  tests  the  load  was  ap- 
plied to  platens  measuring  2  ft.  x  7  ft.  6  in. 
With  any  load  that  was  applied  there  was 
no  pushing  of  the  platens  down  into  the 
sand  other  than  that  due  to  the  compacting 
of  the  sand,  and  in  no  case  was  there  any 
real  upward  flow.  The  sand  was  elastic 
under  the  platens,  and  when  the  load  was 
released  it  would  spring  back  nearly  to  its 
original  bulk.  When  the  load  was  applied 
on  three  ties  with  the  same  total  bearing 
surface  as  before,  the  division  of  the  sur- 
face had  the  very  marked  effect  of  materi- 
ally reducing  the  sustaining  capacity  of  the 
sand.  A  limit  was  soon  reached  beyond 
which  the  ties  were  simply  pushed  down  into 
the  sand  and  without  the  development  of 
any  increase  of  resistance. 

On  the  basis  of  the  data  afforded  by  these 
tests,  and  also  of  practical  experience,  it  is 
evident  that  unusual  depth  of  a  ditch  in 
which  a  corrugated  culvert  is  installed  does 
not  involve  any  especially  severe  conditions. 
Indeed,  such  an  installation  is  better  pro- 
tected  from   superimposed  loads  than   one 


wiih  a  shallower  cover.  But  it  should  be 
remembered  that  the  weight  of  a  cover  con- 
sisting of  a  wide  loose  fill  or  embankment 
is  not  so  well  supported  laterally  as  in  a 
narrow  ditch,  and  that  thus  extremely  high 
embankments  may  bring  about  conditions 
of  unusual  severity  which  should  be  pro- 
vided for  by  the  use  of  heavier  gages. 

Conclusions 

The  conclusions  that  seem  warranted  by 
the  investigation  described  above  are  as 
follows : 

The  full  collapsing  strength  of  corru- 
gated culverts,  as  determined  by  the  hydro- 
static test,  described  in  last  week's  issue, 
can  probably  not  be  fully  realized  under  an 
earth  covering  because  of  the  impossibility 
of  securing  an  even  pressure  upon  all  sides 
of  the  pipe.  Under  ordinary  conditions  of 
loading  under  a  bank  or  fill,  the  maximum 
pressure  will  be  exerted  vertically,  and  the 
pipe  will  be  distorted  by  a  shortening  of 
the  vertical  and  a  lengthening  of  the,  hori- 
zontal diameter. 

The  value  of  end  support  extends  farther 
from  the  end  of  the  pipe  under  an  earth 
load  than  under  a  hydrostatic  pressure. 
How  much  farther  was  not  determined. 

The  greater  the  depth  to  which  a  pipe  is 
buried,  the  less  is  the  variation  in  the  loads 
to  which  it  will  be  subjected. 

The  maximum  pressure  upon  a  pipe  is 
reached  under  a  certain  depth  of  cover 
which  was  not  determined. 

At  depths  greater  than  the  maximum 
above  referred  to,  the  pressures  due  to  sur- 
face loading  decrease.  This  and  the  above 
conclusion  apply  also  to  lateral  pressures. 

The  12-in.  pipe  of  No.  10  gage  would  be 
practically  uncrushable  under  a  cover  of  dry 
sand  3  ft.  deep.  This  probably  holds  for  all 
other  granular  materials. 

It  is  estimated  that  a  depth  of  cover  equal 
to  three  times  the  diameter  of  a  pipe  will 
suffice  to  protect  it  from  any  increase  of 
pressure  due  to  surface  loading. 

There  are  no  data  as  to  the  depth  of  pen- 
etration of  concentrated  surface  loads,  but 
it  is  safe  to  calculate  that  the  intensity  is 
dissipated  as  the  depth  increases. 


This  Rod  Speaks  for  Itself 

Figures    0.8    Feet    High,    with    Alternation   of 
Colors  Every  0.2  Feet,  Make    Rod  Self- 
Reading  with  Hand  Level  at  100  Feet 

By  JOHN  H.  SAWKINS,  C.  E. 
Baltimore,  Maryland 

THE  ACCOMPANYING  illustrations 
show  a  level  rod,  which  I  have  called  the 
"Roosevelt  self-speaking  rod,"  which  I  be- 
lieve to  be  an  innovation  in  level  rods  to  be 
used  in  connection  with  the  Locke  hand 
level.  The  photograph  shows  the  compara- 
tive advantages  of  this  type  over  the  Phila- 
delphia or  New  York  rod.  At  a  distance  of 
25  ft.  the  graduations  of  the  New  York  rod 
cannot  be  seen  with  the  naked  eye,  while  at 
100  ft.  distance  the  graduations  of  only  the 
Roosevelt  rod  are  discernible  with  the  un- 
aided eye. 

The  principal  advantage  of  the  rod  in 
question  lies  in  the  fact  that  there  is  little 
or  no  chance  for  the  levelman  to  make  an 
error  in  reading  the  correct  foot,  as  the 
figures  are  so  made  that  in  reading  the 
tenths  of  a  foot  it  is  necessary  for  the  ob- 
server to  note  that  figure  which  is  cut  by  the 
horizontal  wire  of  the  instrument.  Every 
two-tenths  of  a  foot  is  as  readily  read  by  the 
naked  eye  as  the  large  figure  itself,  which 


is  0.8  ft.  high.  The  bottom  of  each  large 
figure  is  a  foot  graduation,  except  the  zero, 
the  bottom  of  which  is  0.2  ft.  above  the  bot- 
ton  of  the  rod.  The  rod  can  be  easily  and 
quickly  read  to  the  nearest  tenth  of  a  foot. 
If  it  is  desired  to  read  more  accurately  than 
this,  for  use  on  stadia  work,  either  edge  of 
the  rod  may  be  graduated  to  hundredths  of 
a  foot  and  the  rod  held  in  such  position  on 
the  point  over  which  it  is  desired  to  take  a 
reading  that  both  the  large  figures  on  the 
flat  face  of  the  rod  and  the  hundredths  on 
the  edge  may  be  seen  simultaneously. 

The  exact  dimensions  of  the  rod  are  given 
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DIMENSIONS    OF    ROD    AND    COMPARISON     WITH 
OTHER    RODS 

in  the  accompanying  sketch.  I  have  found 
that  the  most  advantageous  coloring  scheme 
for  the  rod  is  to  make  a  white  background 
with  the  two-tenths  divisions  painted  red 
and  black  alternately.  This  is  shown  in  the 
sketch  by  the  alternate  solid  black  and  cross- 
hatching  of  the  large  figures.  It  will  be 
seen  that  a  specially  designed  figure  for  the 
10-ft.  mark  has  been  used,  but  the  writer  be- 
lieves this  offers  no  disadvantage,  since  with 
very  little  practice  the  user  becomes  readily 
accustomed  to  the  construction  of  the 
figures,  and  reads  them  quickly  and  with 
very  little  chance  for  error. 

The  writer  has  used  this  rod  successfully 
for  Locke  measurements  of  earth  embank- 
ment for  the  Mexican  Petroleum  Corpora- 
tion's plant  now  in  the  course  of  construc- 
tion at  Carteret,  Township  of  Roosevelt, 
New  Jersey,  for  which  work  Henry  Steers, 
Inc.,  New  York  City,  is  the  contractor.  The 
name,  Roosevelt  self-speaking  rod,  was 
chosen  because  the  rod  was  first  used  in  the 
township  of  Roosevelt,  and  not  for  any  other 
reason  that  might  suggest  itself. 
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Two-Story  Shed  for  New  York's  Forty-sixth 
Street  Pier  WiJl  Be  969  Feet  Long 

Steel  Structure  on  1000-Foot  Pier  Will  Have  Interior  Columns 
on  40-Foot  Centers  and  I-Beam  Grillages  in  Column  Foundations 

By  CHARLES  W.  STAMFORD 
Chief  Engineer,  Department  of  Docks  and  Ferries,  New  York  City 


THE  TWO-STORY  steel  shed  to  be  built 
on  the  150  x  1000- ft.  pier  near  the  foot 
West  Forty-sixth  Street  on  the  North 
River,  New  York  City,  is  intended  to  serve 
the  longest  transatlantic  steamers,  now 
docking  at  the  Chelsea  piers,  or  at  Hoboken, 
about  a  mile  farther  down.  These  steam- 
ships now  project  beyond  the  established 
pierhead  line  in  the  Chelsea  district,  and 
dock  at  present  by  special  permit  from  the 
U.  S.  War  Department,  given  on  condition 
that  adequate  docking  facilities  would  be 
provided  elsewhere.  To  provide  these  fa- 
cilities the  city  has  chosen  the  section  north 
of  West  Forty-second  Street,  and  the  two- 
story  shed  shown  herewith  is  the  first  to  be 
built  under  that  agreement. 

The  details  of  the  steel  frame  and  con- 
crete construction,  which  provides  a  de- 
pressed center  aisle  on  the  second  floor  to 
provide  for  future  elevated  railway  trains, 
and  of  the  changed  design  for  column  foun- 
dations, will  be  described. 

The  two-story  part,  from  the  inner  facade 


of  granite,  terra  cotta  and'brick  to  the  outer 
end,  is  921  ft.  long.  A  one-story  extension 
forming  an  outside  promenade  of  48  ft. 
makes  an  over-all  distance  of  969  ft.  There 
are  four  columns  in  the  typical  cross- 
section,  with  center  columns  spaced  32  ft. 
4  in.  apart,  a  distance  which  was  deemed 
sufficient  for  a  central  driveway,  and  leav- 
ing maximum  unobstructed  areas  along  the 
sides  of  the  shed.  For  about  400  ft.  at  the 
inner  end  the  shed  has  central  columns  on 
40-ft.  centers,  while  all  side  columns  are 
spaced  on  20-ft.  centers. 

The  40-ft.  spacing  could  be  used  inshore 
because  sufficient  foundation  resistance  was 
developed.  If  practicable  it  would  have 
been  followed  throughout,  not  only  on  ac- 
count of  the  reduced  cost  of  foundation 
work,  but  mainly  on  account  of  the  desire 
for  maximum  unobstructed  floor  space,  in- 
creasing the  handling  capacity  of  trucks 
when  intermingled  with  cargo. 

The  pier  shed  is  fire-resistive  throughout ; 
the  doors  are  of  steel  frames  covered  with 
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galvanized  steel,  thus  eliminating  even  this 
woodwork  which  obtains  in  most  pier  doors. 
The  live  loads  assumed  were:  50  lb.  per 
square  foot  for  the  roof,  300  lb.  for  the  sec- 
ond floor,  500  lb.  for  the  main  deck,  6000 
lb.  uniform  load  per  linear  foot  of  the  track, 
and  two  5-ton  loads  on  each  cargo  girder, 
applied  5  ft.  from  the  supports,  with  100 
per  cent  added  for  impact. 

Column  Foundations  Changed 

The  original  design  for  the  column  foun- 
dations was  described  in  a  general  article 
on  the  substructure  in  the  Engineering  Rec- 
ord of  Aug.  1,  1914,  page  120,  and  contem- 
plated the  use  of  reinforced  concrete  sup- 
ported on  timber  platforms  on  piles.  This 
detail  has  been  changed  to  I-beam  gril- 
lages embedded  in  concrete.  The  reason 
for  this  change  was  the  fear  of  injury  to 
the  concrete  from  floating  ice  or  floating 
logs  and  consequent  deterioration  of  the 
foundation  from  the  exposure  of  the  con- 
crete to  salt  water,  exposing  the  small  rods 
near  the  surface  in  the  original  design. 
This  danger  is  now  prevented  by  the  use  of 
a  beam  grillage  in  the  center  of  the  foun- 
dation with  an  outside  protection  of  con- 
crete. 

The  standard  pile-bent  spacing  of  the  De- 
partment of  Docks  and  Ferries  is  10  ft. 
with  shed  column  centers  at  the  sides  of  20 
ft.,  insuring  a  uniformity  in  the  details  of 
side  doors,  cargo-hoist  girders,  roof  trusses 
and  framing.  This  unit  of  -20  ft.  is  also 
well  adapted  to  steamship  purposes. 

Floor  Framing  and  Details 

On  account  of  the  increasing  freeboard 
of  the  largest  steamers,  the  height  between 
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floors  is  26  ft.  6  in.  and  the  height  of  the 
cargo  masts  is  80  ft.,  5  ft.  higher  than  the 
present  Chelsea  piers. 

The  second  floor  of  the  pier  shed  is  a 
typical  reinforced-concrete  slab  on  longi- 
tudinal steel  I-beams,  framed  into  trans- 
verse plate  girders.  As  indicated  in  the 
half  section,  the  center  bay  is  depressed  suf- 
ficiently to  provide  track  stringers  at  such 
level  that  future  track  rails  supported  on 
the  top  flanges  will  allow  the  cars  on  the 
proposed  elevated  railway  on  the  marginal 
street  to  enter  with  their  platforms  on  a 
level  with  the  pier  floor. 

To  support  the  temporary  timber  floor  in 
the  center  panel  small  timber  bents  of  the 
simple  construction  shown  are  spaced  6  ft. 
apart,  supported  on  the  track  stringers.  A 
reinforced-concrete  floor  at  the  level  of  the 
upper  flanges  of  these  track  stringers  is 
supported  on  transverse  channels,  and  side 
girders  are  used  to  close  the  depressed  area. 

Cargo-Hoist  Girders 

The  type  of  cargo-handling  equipment 
provided  in  this  design  differs  from  the 
suspension-cable  type  used  in  many  of  the 
New  York  piers,  and  described  in  the  article 
on  the  Thirty-fifth  Street  pier,  Brooklyn 
(Engineering  Record,  Sept.  18,  1915,  page 
753).  Instead  of  60-ft.  spacing  of  columns 
with   steel   cables   stretched   between,   this 


pier  shed  has  built-up  cargo  girders  on 
20-ft.  spans.  The  U-bolts  (shown  in  the 
large-scale  drawing)  are  attached  at  5-ft. 
intervals  to  the  lower  flanges  of  these  gir- 
ders, which  are  designed  to  carry  both  verti- 
cal and  lateral  loads  applied  by  the  cargo 
hoists.  A  runway  with  hand  railing, 
reached  by  ladders  at  each  end,  gives  access 
to  the  hooks. 

The  shed  is  being  constructed  by  the  De- 
partment of  Docks  and  Ferries,  of  which 
R.  A.  C.  Smith  is  commissioner,  and  R.  C. 
Harrison  deputy  commissioner.  The  de- 
tailed plans  and  specifications  were  prepared 
by  the  Bureau  of  Engineering,  under  the 
writer,  chief  engineer,  and  T.  F.  Keller,  as- 
sistant engineer. 

The  contract  was  awarded  to  the  low  bid- 
der. Post  &  McCord,  of  New  York  City,  for 
$573,450.         

Drying  Yellow  Pine  in  Less  Time 

Members  of  the  Forest  Products  Labora- 
tory at  Madison,  Wis.,  are  now  doing  com- 
mercial experimental  work  at  Winfield,  La., 
for  the  Fremont  Lumber  Company  on  a 
new  method  of  drying  yellow  pine.  This 
follows  experiments  made  at  the  laboratory 
wherein  the  period  of  drying  was  cut  from 
48  hours,  the  old  time,  to  39  hours.  If  this 
can  be  done  in  practice,  it  will  mean  a  20- 
per-cent  saving  in  the  operation  of  the  kilns. 


Favors  Mill-Bent  Angle-Iron 
as  Concrete  Road  Screed 

Massachusetts  Engineer  Styles  It  Best  Form 

for    the    Purpose,    and    Offers    Several 

Other  Road-Building  Suggestions 

THE  best  form  of  screed  for  concrete 
road  construction  is  an  angle-iron,  bent 
at  the  mill  to  conform  to  the  desired 
cross-section  of  the  road,  and  equipped  with 
handles  at  each  end,  according  to  Samuel 
Hobbs,  of  the  Massachusetts  Highway  Com- 
mission, in  a  paper  presented  at  the  March 
convention  of  that  commission.  That  the 
furnishing  and  placing  of  materials  for  a 
given  piece  of  work  is  an  ever-changing 
problem,  was  conceded,  but  the  organiza- 
tion of  a  force  for  mixing,  placing  and  fin- 
ishing the  surface  itself  is  definite,  in  his 
opinion,  and  seldom  need  be  changed.  The 
following  suggestions  have  been  extracted 
from  Mr.  Hobbs'  paper: 

Water  Necessary 

A  rather  wet  mixture,  in  view  of  the  ab- 
sorbing powers  of  the  sub-grade,  is  con- 
sidered best.  With  a  dry  mix  it  is  practi- 
cally impossible  to  obtain  an  even  surface 
under  the  screed,  and  a  dry  concrete  must 
be  thoroughly  tamped  to  secure  uniform 
conditions  throughout  the  mass.  This  is 
costly  in  labor. 

If  the  concrete  is  mixed  just  wet  enough 
so  that  the  mass,  when  placed,  will  appear 
homogeneous  without  tamping,  will  move 
quite  readily  as  the  screed  advances,  and 
the  screed  is  dry  enough  so  that  the  water 
pockets  are  not  left  behind  and  the  surface 
holds  its  shape  well  without  appearing 
watery,  the  consistency  is  about  right  for 
good  progress. 

In  placing  concrete  two  men  are  needed 
at  all  times,  one  to  level  the  surface  with 
a  rake  ahead  of  the  template,  always  keep- 
ing the  concrete  higher  than  the  true  sur- 
face of  the  road,  and  the  other  to  look  after 
the  spading  of  the  edges,  keep  the  material, 
running  from  the  mixer  into  the  bucket, 
well  mixed  and  wet  down  the  sub-grade 
whenever  necessary.  The  spreaders  should 
be  picked  men,  trained  to  do  the  work  as 
the  engineer  wants  it  done,  and  not  shifted 
about  by  the  contractor  on  slight  pretext. 

Proper  Length  op  Template 

The  best  form  of  screed  is  an  angle-iron, 
bent  at  the  mill  to  conform  to  the  desired 
cross-section  of  the  road,  and  with  handles 
at  each  end.  The  template  should  be  about 
18  in.  longer  than  the  width  of  the  road- 
way, so  that  it  may  rest  upon  the  side  forms 
as  it  is  being  pulled  along  to  cut  down  the 
surface.  A  3  by  4-in.  angle  should  be  suffi- 
ciently heavy  to  shape  down  the  surface. 

Two  well-trained  finishers  are  needed  all 
the  times  to  keep  the  work  well  in  hand. 
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Under  ordinary  conditions,  the  floating 
should  be  in  progress  about  10  or  15  ft. 
behind  the  screed,  or  when  the  concrete  has 
dried  just  enough  so  that  water  will  not  be 
flushed  over  the  surface  by  the  wooden 
float. 

The  edging  should  be  started  about  1  to 
11 2  hours  after  the  concrete  is  placed,  by 
forcing  a  spade  down  against  the  form  to 
a  depth  of  3  or  4  in.,  thus  opening  a  space 
to  insert  the  edging  tool.  A  small  amount 
of  concrete  should  then  be  scraped  out  with 
a  trowel,  so  that  the  edger  will  have  no 
surplus  material  to  shape  in  rolling  the  edge 
to  a  3-in.  circle,  or  to  whatever  form  may 
be  required.  The  correct  amount  of  mate- 
rial to  remove  can  be  determined  only  by 
trial. 

Broom  in  Straight  Lines 

Brooming  is  generally  done  about  3 
hours  after  the  concrete  is  placed,  depend- 
ing upon  weather  conditions.  In  brooming 
it  is  desirable  that  the  workman  should 
place  the  bridge  at  right  angles  with  the 
side  forms  and  run  his  broom  against  its 
side,  to  insure  straight  lines.  It  is  usually 
necessary  to  run  the  broom  forward  and 
back,  going  over  all  portions  twice. 

The  placing  of  transverse  joints  30  ft. 
apart  in  concrete  roads  gives  rise  to  two 
problems.  First,  it  has  been  very  notice- 
able on  roads  so  far  built  that  spalling  and 
peeling  take  place  near  the  joint  oftener 
than  at  any  other  point  in  the  slab.  Sec- 
ond, a  difference  in  elevation  has  often  been 
found  after  cutting  a  joint  between  corre- 
sponding points  on  adjacent  slabs,  some- 
times enough  to  cause  vehicle  jolting. 

Spalling  and  peeling  under  travel  appear 
most  probable  in  that  portion  of  the  mass 
which  is  lacking  in  the  stone  or  gravel  con- 
stituent— though  rich,  perhaps,  in  mortar — 
and  lacking  therefore  in  resistance  to  abra- 
sion. This  composition  often  occurs  near 
the  joint  at  the  end  of  the  slab,  where  the 
screed  has  brought  forward  the  surplus 
material  from  the  surface.  The  following 
remedy  is  suggested:  Set  the  joint  and 
joint  plate  firmly  in  place  and  fill  out  the 
section  as  usual,  running  the  template  to 
the  end  of  the  slab  to  leave  the  requisite 
amount  of  concrete  to  fill  the  section.  Then 
set  the  screed  back  2  or  3  ft.  and  shovel  into 
the  space  thus  formed,  fresh  concrete  of  the 
right  proportions  to  displace  the  fluid  por- 
tion which  is  too  rich  in  mortar  and  thus 
force  it  to  flow  over  the  side  forms.  When 
the  concrete  in  the  space  becomes  of  such  a 
constituency  that  a  spade  will  show  the 
presence  of  stone  close  to  the  surface  at  all 
points,  the  concrete  should  be  better  able  to 
resist  wear. 

An  intelligent  workman,  who  is  allowed 
ample  time  to  do  his  work  well,  is  the  best 
remedy  for  the  common  unevenness  of 
joints.     In   Massachusetts   a   cross-float    is 


used  at  each  joint  shortly  after  the  screed 
has  removed  all  surplus  material.  This  is 
composed  of  two  thin,  smooth  boards,  nailed 
securely  at  right  angles,  and  sawed  to  leave 
a  notch  in  one  board  high  and  wide  enough 
to  pass  over  the  joint,  the  two  sides  of  the 
other  board  forming  surfaces  in  the  same 
plane  for  floating  the  adjacent  ends  of  the 
two  slabs.  If  properly  used,  this  float 
should  leave  the  joints  even. 

Gang  Organization 

The  furnishing  and  placing  of  materials 
for  a  given  piece  of  work  is,  an  ever-chang- 
ing problem,  but  the  organization  of  a  force 
for  mixing,  placing  and  finishing  the  sur- 
face itself  is  definite  and  seldom  need  be 
changed.  The  following  table  shows  in  con- 
densed form  the  organization  of  a  force  for 
laying  concrete  surfacing  which  should  meet 


almost  any  requirements,  provided  that  the 
materials  and  sub-grade  are  in  readiness : 


Min.  Max. 

Superintendent    1  1 

Loading : 

Sand    1  1 

Cement  and  Lime 3  4 

Stone    i  6 

Mixing  and  placing: 

Engineer .•  1  1 

Fireman    1  1 

Spading  and  spreading 2  2 

Placing  and  i°moving  forms 2  2 

Finishing: 

Floating,  brooming  and  edging 2  2 

Curing: 

Covering  and  uncovering 1  4 

Watering    1  3 

Totals    19  27 


The  average  number  of  men  would  be 
.  about  25.     Exclusive  of  the  variable  item 
of  curing,  a  gang  of  nineteen  good  men  can 
handle  the  work  about  the  mixer. 


Canadian  Plant  for  Making  Acids  and  Explosives 
Built  at  Rate  of  $300,000  a  Month 

Seventy-five  Scattered  Buildings,  Railroad  Yard  and  Filtration  Plant  Completed  in 
Twenty  Weeks  with  Simple  Plant,  Well-Knit  Organization  and  2,300  Workmen 


SCATTERED  over  a  U-shaped  area  a  mile 
long,  covering  460  acres,  a  great  powder 
plant,  costing  upward  of  $1,500,000,  was  re- 
cently completed  in  five  months  at  Drum- 
mondville.  Que.,  by  an  American  firm  of  en- 
gineers and  constructors.  Two  acid-mak- 
ing plants  added  to  the  original  contract 
have  since  been  built  at  an  additional  cost 
of  $500,000.  No  unit  of  the  plant  was  diffi- 
cult of  construction,  but  the  work  as  a  whole 
required  extensive  clearing  and  grading,  the 
construction  of  seventy-five  concrete,  brick 
and  timber  buildings  and  a  railroad  yard, 
the  installation  of  heavy  machinery  and  the 
fitting  of  an  extraordinary  quantity  of  pipe. 
The  plant  will  be  operated  by  the  Aetna 
Chemical  Company  of  Canada  for  the  manu- 
facture of  guncotton  and  smokeless  powder. 
It  is  located  near  the  French-Canadian  vil- 
lage of  Drummondville,  Que.,  which  has  a 
population  of  only  3000,  and  which  could 
neither  furnish  nor  house  the  2000  work- 
men required  to  push  the  plant  to  rapid  com- 
pletion. The  powder  works  will  draw 
water  from  its  own  filter  plant  on  the  St. 
Francis  River.  It  is  located  near  a  branch 
of  the  Canadian  Pacific  Railway,  from 
which  a  permanent  siding  and  yard  had  to 
be  built  for  the  plant. 

Plans  Made  Quickly 

The  site  was  selected  at  the  time  of  the 
signing  of  the  contract.  A  preliminary  sur- 
vey was  at  once  made  and  a  general  layout 
established  so  that  construction  was  actu- 
ally started  within  two  weeks.  The  general 
layout  of  the  plant,  which  is  U-shaped, 
places  the  sulphuric-acid  plant,  nitric-acid 


plant,  cotton  stores  and  cotton  dry  house  in 
the  order  named  from  south  to  north  along 
the  east  side.  The  remainder  of  the  guncot- 
ton plant  and  the  press  houses  of  the  smoke- 
less powder  plant  are  located  on  the  main 
east-and-west  axis,  and  the  balance  of  the 
smokeless  plant  on  the  west  side. 

All  the  buildings  except  the  pump  hou.se. 
power  house  and  magazines  were  construct- 
ed of  timber.  The  power  house  is  com- 
bination brick  and  timber.  The  magazines 
were  built  with  tile  walls  and  reinforced- 
concrete  roofs.  All  important  foundation 
work  is  of  concrete.  The  steam,  air  and 
alcohol  piping  has  been  carried  above 
ground,  the  high-pressure  hydraulic  lines  at 
the  surface  in  boxes  and  the  water  piping 
in  trenches  at  least  6  ft.  deep  to  provide 
against  frost. 

Materials  Assembled  Rapidly 

The  first  task  of  the  constructors  on  being 
ordered,  July  20,  1915,  to  proceed  with  the 
work,  was  to  assemble  at  the  site  the  plant 
and  the  large  quantities  of  material  needed. 
The  plant  was  loaded  immediately  at  Mont- 
real and  reached  the  site  in  two  days.  Hav- 
ing kept  in  the  closest  touch  with  the  mar- 
ket, the  firm  was  in  a  position  to  place  the 
main  orders  for  material  to  good  advantage 
at  short  notice.  The  capacity  of  a  good- 
sized  lumber  mill  at  Drummondville  was  in- 
vestigated, and  its  entire  output  was  at  once 
contracted  for  in  small-dimension  sizes.  The 
large  timber  was  bought  at  once  from  Mont- 
real dealers.  The  entire  output  of  a  brick 
kiln  at  Mitchell  Station,  near  the  work,  was 
bought   up.     Arrangements   were  made  at 
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Drummondville  for  the  exclusive  use  of  its 
rock-crushing  plant,  which,  when  pushed  to 
capacity,  could  just  supply  the  job  with 
aggregate,  and  contracts  were  made  with 
the  local  farmers  for  delivering  boulders  to 
be  crushed.  Good  sand  in  large  quantities 
was  found  at  the  site. 

Key  Structures  Attacked  First 

The  detailed  design  of  the  plant  and  the 
supervision  of  the  construction  were  carried 
out  by  the  constructors  under  the  guidance 
of  the  Aetna  Company's  engineers,  with  the 
result  that  the  work  was  harmoniously 
planned  and  executed.  There  was  little 
waiting  by  the  construction  forces  for  plans 
to  be  delivered,  and  all  details  were  worked 
out  in  time  to  have  the  necessary  material 
at  the  site  when  it  was  needed.  Two  main 
features  were  at  once  recognized  as  the 
keys  to  the  rapid  completion  of  the  plant. 
The  first  was  the  railroad  yard,  which  the 
constructors  needed  to  get  in  materials  and 
plant,  and  the  second  was  the  power  house 
— a  heavy  piece  of  construction  which  was 
started  at  once  and  finished  within  104  days. 
The  grading  required  was  in  sand  and  was 
not  heavy.  It  and  the  clearing  had  to  be 
done  immediately,  and  both  were  started 
July  20  with  local  labor,  teams  and  scrapers. 
This  work  was  practically  completed  by 
Sept.  1.  As  rapidly  as  possible  a  large, 
well  built  camp  was  constructed  on  the  site 
to  care  for  2D00  men  sent  up  from  Montreal. 
This  was  made  a  permanent  camp  for  the 
use  of  the  operating  forces  by  the  addition 
of  a  club  house  and  separate  cottages. 
Meanwhile  the  railroad  yard  was  partly 
graded,  and  the  entire  three  miles  of  track- 
age was  laid  and  in  use  by  Aug.  15.  Two 
weeks  later  the  yard  had  been  completely 
graded  and  the  tracks  put  in  permanent 
shape. 

Difficulties  with  Water 

As  soon  as  possible  the  foundation  work 
was  started.  The  site  was  elevated,  and  it 
was  not  expected  that  water  would  be  found 
in  the  excavation  for  the  foundations  and 
the  numerous  pipe  trenches.  However, 
water  was  encountered  in  all  of  this  work 
about  2  ft.  below  the  surface.  Pumps  were 
at  once  secured,  and  the  difficulty  was  met 
with  hardly  the  expense  of  a  day's  delay. 
Following  the  excavating  crews  were  five 
gangs  with  portable  mixers,  supplied  by 
teams,  putting  in  concrete  foundations. 
After  them  came  the  crews  erecting  the 
timber  frames.  A  very  limited  use  was 
made  of  steel  in  the  construction.  The  fu- 
ture contents  of  the  buildings  made  fire- 
proofing  somewhat  superfluous,  and  the 
lighter,  cheaper  construction  adopted  is  con- 
sidered more  economical  in  the  long  run. 
The  buildings  are  spaced  widely,  and  under 
these  conditions  are  amply  protected  from 
fire. 


All  the  buildings  are  linked  by  an  indus- 
trial railway  along  which  the  materials  are 
transported  in  the  course  of  manufacture 
from  the  acid  plants  at  one  end  to  the  fin- 
ished smokeless  powder  at  the  other.  A 
locomotive  crane  spotted  the  cars  carrying 
the  equipment  of  presses,  tanks  and  other 
heavy  apparatus  and  unloaded  them  on  run- 
ways on  which  the  machinery  was  moved 
into  various  buildings  before  the  completion 
of  the  outside  walls.  Wagons  were  used  for 
transporting  all  other  materials  on  the  job. 
Only  one  motor  truck  was  employed,  be- 
cause road  conditions  were  poor.  This 
truck  hauled  small  plant  and  rush  supplies 
from  the  Intercolonial  Railway,  over  which 
a  fast  express  service  from  Montreal  was 
available. 

Mixers,  pumps,  hoisting  equipment,  etc., 
were  independent  steam  units.  About  100 
hp.  in  electric  current — all  the  local  com- 
pany could  supply — was  used  for  lighting, 
and  for  temporary  operation  of  the  perma- 
nent pumping  station. 

Strong  Overhead  Organization 

To  secure  efficiency  from  a  maximum  of 
2300  men  drawing  wages  of  $45,000  weekly 
a  strong  organization  was  necessary.  At 
its  head  the  engineer  in  charge  was  respon- 
sible, with  the  help  of  the  main  office,  for 
having  all  designs  ready,  all  materials  on 
hand,  all  work  laid  out  and  orders  issued  in 
accordance  with  the  construction  schedule. 
Under  him  the  general  superintendent  had 
entire  charge  of  the  actual  work  of  creating 
the  plant.  His  force  comprised  not  less  than 
ten  general  foremen  under  whom  in  turn 
were  foremen  in  charge  of  each  of  a  large 
number  of  scattered  crews.  The  classes  of 
labor  requiring  general  foremen  were  the 
excavating  and  concrete  forces,  with  two 
general  men;  the  timber-framing  and  erec- 
tion crews,  the  brick  layers,  the  men  en- 
gaged in  installing  the  machinery  and  the 
pipe  fitters.  In  addition  the  construction  of 
the  yard,  power  plant,  acid  plants,  and  filtra- 
tion plant  were  each  treated  as  separate 
units  and  put  in  charge  of  a  general  fore- 
man with  a  complete  organization.  This 
system  worked  well,  as  the  units  which  were 
important  time  factors  were  in  charge  from 
start  to  finish  of  one  man  who  was  respon- 
sible for  their  completion  to  schedule,  while 
the  main  force  for  the  large  number  of 
smaller  units  was  kept  mobile  so  that  it 
could  be  thrown  where  needed  for  the  great- 
est economy  and  speed. 

Acid  Plants  Delay  Completion 

During  the  construction  it  became  evi- 
dent from  the  growing  scarcity  of  nitric  and 
sulphuric  acid  that  the  Aetna  Company 
would  have  to  build  its  own  acid  plants.  But 
for  this  the  guncotton  end  of  the  plant  could 
have  been  put  in  operation  Nov.  15,  sixteen 
weeks  after  the  contract  was  signed,  and 


smokeless  powder  could  have  been  manu- 
factured by  Dec.  15,  a  month  later.  The 
nitric-acid  plant,  first  decided  on,  was  com- 
pleted early  this  year,  and  the  sulphuric- 
acid  plant  is  now  being  built.  The  total  out- 
lay for  the  completed  plant  represents 
$2,500,000,  of  which  cost  the  construction 
work  comprised  four-fifths.  The  work  was 
carried  out  under  the  direction  of  the  en- 
gineering and  construction  forces  of  the 
Aetna  Explosives  Company  by  Westing- 
house,  Church,  Kerr  &  Company,  whose  rep- 
resentatives were  J.  H.  O'Brien,  managing 
engineer,  F.  E.  Caldwell,  engineer  in 
charge,  and  John  Lydon,  construction 
superintendent. 


Mentor  System  Used  at  Uni- 
versity of  Michigan 

Given  as  One  of  Three  Causes  for  Growth  of 

the      Engineering     College     Since     the 

Reorganization      in      1911 — Details 

of    Faculty-Advisory    System 

THE  GROWTH  of  the  college  of  engi- 
neering at  the  University  of  Michigan 
since  its  reorganization  in  1911  (see  dia- 
grams in  the  Engineering  Record  Dec.  18, 
1915,  page  766,  and  Jan.  15,  1916,  page  88), 
in  view  of  the  general  downward  tendency 
at  other  institutions  during  the  same  period, 
suggested  inquiry  whether  any  definite 
causes  could  be  assigned  to  this  apparently 
exceptional  condition.  In  reply  to  a  com- 
munication. Prof.  H.  E.  Riggs,  of  the  civil 
engineering  department,  states  that  in  all 
probability  there  were  three  effective  fac- 
tors in  this  growth:  the  popularity  of  the 
group  system  of  electives  adopted  in  1911, 
the  prestige  resulting  from  the  appointment 
of  teachers  having  many  years  of  practical 
engineering  experience,  and  the  unusually 
efficient  use  of  the  mentor-and-assembly,  or 
faculty-advisor  system. 

Object  of  Mentor  System 

By  the  mentor  system  the  freshman  stu- 
dents are  divided  into  groups  of  five  and  a 
member  of  the  faculty  appointed  to  act  as 
mentor,  or  special  advisor,  for  each  group. 
Each  mentor  has  a  similar  group  in  the 
sophomore,  the  junior  and  the  senior  classes. 
Reports  give  each  mentor  a  record  of  the 
work  done  by  each  member  of  his  groups. 
The  mentor  does  not  merely  advise  the  stu- 
dent with  respect  to  his  studies,  but  takes 
the  place  of  an  elder  brother  to  whom  the 
student  may  go  and  talk  over  freely  any 
phase  of  college  life.  It  is  the  mentor's 
duty  to  see  that  every  man  in  his  group  gets 
the  largest  possible  benefit  from  the  time 
spent  in  college. 

Every  week  all  freshmen  in  the  college  of 
engineering  are  brought  together  in  the 
freshman  assembly.  Here  they  listen  to  a 
talk  by  the  dean,  or  some  other  speaker,  and 
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have  their  class  meeting.  The  sophomore, 
the  junior  and  the  senior  assemblies,  each 
meet  four  times  a  semester,  and  are  regard- 
ed as  invaluable  not  only  to  the  mentor  sys- 
tem, but  for  purposes  of  class  organization 
For  the  upper-class  assemblies  special  ef 
fort  is  made  to  secure  practising  engineers 
of  such  prominence  that  the  students  ap- 
preciate the  opportunity  of  hearing  them. 

Mentor  and  Student 

When  a  student  enters  the  college  he  is 
at  once  assigned  a  mentor,-  and  continues 
with  the  same  mentor  throughout  his  col- 
lege course.  Early  in  the  college  year  each 
mentor  calls  his  group  together  not  merely 
to  allow  the  students  to  ask  questions,  but 
to  get  acquainted  with  them  and  to  make 
each  student  in  his  group  feel  sure  that  his 
particular  mentor  is  genuinely  desirous  o< 
helping  him  in  any  way  that  he  can. 

The  mentor  receives  his  first  report  on  the 
student's  work  about  six  weeks  after  the  be- 
ginning of  each  semester,  and  if  this  report 
shows  a  student  below  passing  grade  in 
more  than  one  subject  the  mentor  and  stu- 
dent talk  matters  over  frankly.  Perhaps 
the  student  should  drop  one  subject  so  that 
he  can  do  good  work  in  the  others.  Perhaps 
he  is  doing  too  much  outside  work.  In  all 
cases  the  students  are  strongly  urged  to 
work  for  a  "margin  of  safety"— to  keep 
their  grades  well  above  the  passing  mark. 

Mentor  and  Instructor 

The  mentor  and  instructor  are  of  distinct 
service  to  each  other.  In  special  cases 
where  the  mentor  is  in  doubt,  a  talk  with 
the  student's  instructors  may  give  him  just 
the  information  he  needs.  Special  reports 
to  the  mentor  are  made  to  help  him  in  bring- 
ing his  man's  work  up  to  the  standard. 

Mentor  and  teacher  also  work  together  in 
helping  to  develop  a  feeling  that  in  addition 
to  the  necessity  of  obtaining  passing  grades, 
there  are  to  be  developed  qualities  of  heart 
and  mind,  which  in  after  life  may  prove 
even  more  important  than  knowledge  in  the 
conduct  of  practical  affairs.  In  particular, 
the  student  should  understand  that  from  the 
freshman  to  the  senior  year  the  qualities  of 
thoroughness  and  dependability  should 
mark  his  college  work  just  as  clearly  as  they 
should  his  work  after  graduation. 

As  each  mentor  is  also  an  instructor,  this 
continuous  looking  after  the  welfare  of  a 
group  of  students  can  not  do  otherwise  than 
increase  his  teaching  efficiency.  It  brings 
him  in  closer  personal  contact  with  the  stu- 
dents and  makes  him  understand  their  diffi- 
culties, the  very  difficulties  which  he  as  a 
teacher  must  help  his  own  students  to  over- 
come. It  is,  in  fact,  the  general  opinion  of 
those  in  charge  of  the  administration  of  the 
college  of  engineering  that  the  mentor  sys- 
tem has  greatly  increased  the  teaching  ef- 
ficiency of  the  whole  staff. 

Mentor  and  Parents 

In  general,  it  will  be  advisable  for  the 
mentor  to  talk  matters  over  with  the  student 
before  writing  to  parents.  A  letter  to  the 
principal  of  the  student's  preparatory  school 
will  often  bring  valuable  suggestions.  If  a 
student's  work  is  not  what  it  should  be, 
there  may  be  reasons  for  it  which  the 
parents  do  not  understand  and  which  the 
mentor  may  make  clear  so  that  the  students 
may  receive  fairer  judgment  at  home.  Then, 
too,  there  may  be  reasons  which  the  mentor 
does  not  know,  but  by  knowing  which  he 
may  help  the  student  more  intelligently. 

In  case  a  student  fails  to  pass  in  so  large 


a  proportion  of  his  studies  that  the  commit- 
tee on  delinquent  students  puts  him  on  the 
warned  list,  the  probation  list,  or  the  home 
list,  the  mentor  sees  both  the  student  and 
the  committee.  He  presents  to  the  commit- 
tee anything  he  knows  in  the  student's 
favor  which  might  in  fairness  to  the  stu- 
dent and  without  lowering  the  standards  of 


the   department   induce  the  committee  to 
lighten  or  remove  the  discipline. 

This  system  was  inaugurated  in  1911  for 
freshmen,  and  in  1914  for  sophomores  and 
juniors.  It  is  under  the  personal  supervi- 
sion of  Prof.  M.  E.  Cooley,  dean  of  the  col- 
lege of  engineering.  Dr.  W.  D.  Moriarty 
is  in  charge  of  the  freshman  assembly. 


Steel  Skeleton  of  Bell  Parkway  Building 
Contains  Heavy  Portal  Framing 

Architectural    Features    of   New  Philadelphia    Building  Particularly 
EfiPective — Loads  and  Provisions  for  Wind  Stresses  Determine  Design 


IN  ADDITION  to  its  effective  architec- 
tural treatment  and  its  excellent  layout 
planned  to  accommodate  the  special  require- 
ments for  the  heavy  wire  distributing 
frames  and  the  switchboards  on  the  lower 
floors  and  the  suites  of  offices,  recreation 
and  lunch  rooms  and  large  open  spaces  on 
the  upper  floors,  the  new  Parkway  central 
office  building  of  the  Bell  Telephone  Com- 
pany in  Philadelphia  contains  unusual  en- 


PORTAL  GIRDERS  AND   WIDE   COLUMNS  AT  END   OF 
BUILDING  ERECTED 

gineering  details.  The  horizontal  wind 
diagonal  bracing  in  the  upper  floors,  the 
heavy  triple  portal  girders  and  wide  main 
columns  designed  for  large  bending  stresses 
due  to  wind,  with  the  slotted  cover  plates 


at  the  connections,  and  the  exceptionally 
heavy  steel  slabs  and  built  girders  in  the 
column  bases  and  foundation  grillages, 
which  contain  a  large  percentage  of  the 
total  of  4140  tons  of  steel  in  the  building, 
are  special  features.  The  details  of  the 
foundation  girders  and  of  the  reinforced- 
concrete  struts  will  be  treated  in  a  later 
article. 

General  Dimensions  and  Layout 

The  building  is  located  at  the  intersection 
of  Seventeenth  and  Arch  Streets,  and  oc- 
cupies about  68  X  146  ft.  in  plan,  extending 
to  the  new  Parkway  being  cut  through 
diagonally  from  the  City  Hall  to  Fairmount 
Park.  It  is  practically  rectangular,  243  ft. 
high  from  first  floor  to  top  of  roof  beams. 
The  accompanying  plan  view  of  typical  up- 
per floors  shows  the  layout  of  the  columns, 
accommodating  five  passenger  elevator 
shafts  grouped  near  the  center  of  the 
building. 

Adjacent  to  the  elevators  are  t<vo  smoke- 
proof  towers  isolated  by  fire-resistive  walls, 
with  stairs  of  reinforced  concrete.  En- 
trance to  these  towers  through  outside 
balconies  is  facilitated  by  a  self-releasing 
fire-exit  latch  controlled  by  a  long  bar  on 
the  outside  of  the  self-closing  steel-covered 
doors.  The  building  is  of  fire-resistive  con- 
struction throughout,  with  metal  window 
and  door  frames  and  wire-glass  on  all  floors 
except  the  first. 

The  floor  space  amounts  to  more  than 
106,000  sq.  ft.,  while  the  total  cubical  con- 
tents exceed  2,900,000  cu.  ft.  The  lower 
floors  and  partitions  were  designed  to  ac- 
commodate the  unusual  requirements  for 
the  switchboards  and  the  wire-distribution 
racks.  The  specified  floor  loads  per  square 
per  flows  shows  the  layout  of  the  columns, 
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and  seventh  floors,  125  lb.  on  the  fourth  to 
the  thirteenth  inclusive  (except  the  sev- 
enth), 100  lb.  on  all  the  floors  above  and  the 
elevator  lobbies  throughout,  and  30  lb.  on 
the  penthouse  roof.  The  floors  are  of  16-in. 
terra  cotta  tile  arches  between  steel  I- 
beams,  with  the  bottom  of  the  tile  3  in. 
below  the  steel  and  a  cinder-concrete  fill 
and  cement  finish  above.  In  some  floors  the 
total  thickness  is  29^4  in.,  providing  suf- 
ficient space  for  concealing  all  the  necessary 
conduits  for  wiring. 

Wind  Loads  and  Bracing 

The  wind  loads  specified  by  the  Philadel- 
phia building  code  are  25  lb.  per  square 
foot  at  the  tenth  story,  with  2.5  lb.  less  at 
each  succeeding  lower  story  and  2.5  lb.  ad- 
ditional at  each  succeeding  upper  story  to 
a  maximum  of  35  lb.  at  the  fourteenth  story 
and  above.  These  wind  pressures  were 
transmitted  to  the  foundations  by  complete 
diagonal  systems  of  vertical  bracing,  placed 
in  the  walls  surrounding  the  elevator  wells, 
between  columns  28-29-30-31  to  the  loft  fioor 
and  between  columns  31-34-41  and  28-38-40 
to  the  thirteenth  floor. 

The  diagonal  channels  used  in  the  floor, 
as  shown  on  the  plan,  occur  only  from  the 
eighth  to  the  twelfth  floors  inclusive.  This 
bracing  was  required  to  carry  the  wind 
pressures  to  the  vertical  systems.  It  was 
specified  in  the  design  of  the  structure  that 
there  should  be  no  knee  braces  or  large 
gussets  projecting  below  ceilings,  and  that 
flush  ceilings  must  be  used  throughout.  The 
wind  pressures  above  the  thirteenth  floor 
are  carried  down  to  the  thirteenth  floor  by 
bending  stresses  in  the  columns  of  each 
bay,  and  the  separate  loads  at  each  floor 
below  the  eighth  are  carried  down  to  the 
foundation  in  like  manner. 

Portal  Connections  at  Fourth  Floor 

At  both  ends  of  the  building  the  archi- 
tectural requirements  made  it  impossible  to 
use  any  intermediate  spandrel  beams  or 
bracing  between  the  first  and  the  fourth 
floors.  To  transfer  the  heavy  wind  pres- 
sures (on  26  lin.  ft.)  to  the  foundation  re- 
quired heavy  triple  portal  girders  at  the 
fourth-floor  level,  combined  with  wide 
columns  of  special  section  shown  in  the 
accompanying  drawing  of  a  typical  connec- 
tion between  the  triple  girder  and  column 
14  in  the  rear  of  the  building. 

The  connection  of  the  interior  girder  is 
made  by  a  heavy  1-in.  gusset  plate  milled  to 
bear  on  the  main  web  plates  of  the  columns, 
and  passing  through  slotted  holes  in  the  16- 
in,  cover  plates,  as  seen.  An  unusually 
heavy  outside  cover  plate    (16  x  4  in.)    is 
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used.  An  accompanying  photograph  shows 
the  columns  14  and  15  with  the  portal  girder 
during  erection. 

Column  Design  and  General  Finish 

The  steel  columns,  of  built-up  I-sections, 
are  fireproofed  throughout  by  reinforced 
concrete,  although  no  part  of  the  latter  ia 
considered  to  carry  load.  In  determining 
the  allowable  unit  stresses  in  the  columns, 
however,  the  radius  of  gyration  was  com- 
puted for  a  rectangle  whose  least  side 
corresponds  to  the  outside  dimension  of  the 
concrete.  The  columns  are  supported  on 
heavy  steel  slabs,  the  largest  of  which  (for 
column  15)  is  36  x  lli^  in.  and  6  ft.  long, 
resting  on  three  girders  6  ft.  deep  extend- 
ing below  columns  33  and  15,  and  resting  in 
turn  on  grillage  beams. 

The  finish  of  the  building  is  granite,  lime- 
stone,  brick  and  terra   cotta,   the  largest 


CONNECTION    OF    TRIPLE    GIRDER    TO    COLUMN     14 
AT  FOURTH  FLOOR 


EFFECTIVE    ARCHITECTURAL  TREATMENT 

piece  of  granite,  under  the  main  Arch 
Street  windows,  weighing  11  tons.  The 
ornamental  Corinthian  columns  at  the  front 
and  rear  extend  to  the  fourth  floor  and  are 
finished  with  6-ton  carved  stone  caps.  The 
banded  effects  in  the  main  walls  above  re- 
sult from  buff-colored  and  light  brown 
bricks,  with  terra  cotta  panels.  The  terra 
cotta  finish  of  the  upper  stories  is  light 
gray,  designed  to  correspond  with  the  lime- 
stone trimmings  below,  using  an  Ionic  col- 
onnade extending  for  two  stories,  capped  by 
the  heavy  main  cornice  and  frieze. 

In  accordance  with  the  policy  of  the  Bell 
Company,  an  attractive  sun  parlor  for  the 
employees  is  provided  on  the  roof  just  west 
of  the  penthouse. 

The  building  was  designed  under  the 
direction  of  Nathan  Hayward,  engineer, 
J.  L.  Kilpatrick  and  C.  Reutlinger  succes- 
sively holding  the  position  of  engineer  of 


SEARCHLlGlilS    AND    INDIRECT    LIGHTING    SYSTEM 
ILLUMINATE  BUILDING  AT   NIGHT 

buildings  and  equipment,  and  T.  L.  Griest, 
assistant  engineer,  of  the  Bell  Telephone 
Company.  The  architect  was  J.  T.  Wind- 
rim,  Philadelphia,  whose  structural  engi- 
neer was  F.  N.  Kneas.  The  total  cost,  in- 
cluding oflice  equipment  and  furnishings, 
exceeded  $2,000,000.  The  construction  was 
completed  in  about  fourteen  months  by 
Cramp  &  Company,  of  Philadelphia. 


Operation   of   Columbus   Sewage   Plant 
Hindered  by  Construction 

The  total  suspended  matter  removed 
from  the  sewage  coming  to  the  treatment 
works  at  Columbus,  Ohio,  averaged  only 
46  per  cent  during  1915,  because  of  inter- 
ference due  to  the  reconstruction  of  the 
septic  tanks  into  Imhoff  tanks,  and  to  the 
fact  that  much  larger  volumes  were 
treated  than  ever  before.  The  detention 
period  was  necessarily  shortened,  the  aver- 
age being  3.2  hr.,  according  to  the  an- 
nual report  of  C.  B.  Hoover,  chemist  in 
charge.  Greater  volumes  of  poorly  clari- 
fied liquor  were  applied  to  the  sprinkling 
filters.  Much  trouble  was  experienced  in 
the  clogging  of  the  nozzles  and  in  passing 
the  material.  It  was  necessary  at  times  to 
remove  some  of  the  nozzles  in  order  to 
increase  the  capacity  of  the  filters.  These 
factors  combined  to  reduce  the  efficiency  of 
the  sprinkling  treatment.  Toward  the  close 
of  the  year  a  modification  of  the  type  of 
nozzle  was  worked  out  and  given  a  trial. 
With  the  original  it  was  impossible  to  re- 
move balls  of  fat,  or  other  particles,  which 
were  too  large  to  pass  the  orifice  except 
by  removing  the  entire  nozzle.  This  oper- 
ation was  usually  very  difl!icult  because  of 
rusted  threads  and  the  frequent  removal 
contributed  to  serious  thread  stripping. 
The  modification  of  the  method  of  attach- 
ment is  such  that  rust  and  stripped  threads 
are  eliminated  and  nozzle  detachment  and 
replacement  can  be  done  easily  and 
quickly. 
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Letters  to  the  Editor 

Comment  on  matters  of  intereat  to  engineers  and  contractors  nnU  be  welcomed 


Intermittent  Diversion  Would  Save 
Waste  at  Niagara  Falls 

Sir:  I  was  very  much  interested  in  read- 
ing your  excellent  editorial,  "The  Waste  at 
Niagara,"  appearing  on  page  631  of  the 
issue  of  May  13.  During  my  last  visit  to 
Niagara  Falls,  in  November,  I  had  occasion 
to  study  the  industrial  conditions  there  and 
was  surprised  to  find  that  one  of  the  large 
companies  had  already  arranged  to  start  up 
a  plant  in  Norway,  for  the  manufacture  of 
its  products,  because  it  was  found  possible 
to  obtain  power  at  rates  much  lower  and 
in  larger  quantities  than  could  be  obtained 
at  Niagara  Falls.  Others  were  seriously 
considering  similar  steps. 

In  my  paper  before  the  Second  Pan- 
American  Scientific  Congress  at  Washing- 
ton, on  Dec.  29,  1915,  I  emphasized  the  very 
matters  to  which  you  call  attention  in  your 
editorial.  Every  effort  should  be  made  to 
bring  this  serious  condition  to  the  attention 
of  the  entire  public,  as  it  is  a  most  impor- 
tant element  of  Preparedness  in  this  coun- 
try. Dr.  Thomas  H.  Norton  of  the  Depart- 
ment of  Commerce  has  consulted  me  on 
several  occasions  during  the  past  year,  and 
I  suggested  to  him  several  methods  by 
which  an  increase  in  the  output  of  power 
from  Niagara  Falls  could  be  obtained  with- 
out the  destruction  of  the  scenic  attractive- 
ness of  the  Falls.  Some  of  these  are 
recommended  in  the  latter  part  of  my  paper. 

One  of  these  methods  contemplates  the 
construction  of  a  low  diversion  dam  ex- 
tending out  from  the  upper  end  of  Goat 
Island  to  the  international  boundary  line. 
This  would  permit  of  the  diversion  to  the 
American  Falls  of  a  considerable  amount  of 
water  which  now  flows  over  the  Canadian 
Horseshoe  Falls.  This  would  be  an  equita- 
ble diversion,  particularly  when  it  is 
considered  that  60  per  cent  of  the  total 
watershed  feeding  the  Niagara  River  is  on 
American  soil,  while  less  than  5  per  cent  of 
the  total  discharge  passes  over  the  Ameri- 
can Falls. 

A  dam  might  be  constructed  across  the 
Niagara  River  about  %  mile  above  Goat 
Island  without  causing  any  detrimental  ef- 
fects upon  the  present  power  houses.  By  a 
system  of  regulation  the  diversion  of  water 
from  the  river  might  be  limited  to  certain 
periods,  as  for  example,  at  night  when  their 
view  is  less  attractive  to  visitors  than  dur- 
ing the  daytime.  The  spectacle  of  the  re- 
generation of  the  Falls  when  the  diversion 
of  the  water  is  stopped  at  a  certain  hour  in 
the  morning  would  be  an  unique  attraction. 
Such  diversion  might  be  limited  to  every 
day  except  Saturday,  Sunday  or  holidays. 
Such  a  plan  of  intermittent  diversion  would 
be  particularly  feasible  and  practicable  in 
its  application  to  refrigerating  and  cold- 
storage  industries,  where  the  brine  at  ex- 
tremely low  temperatures  obtained  during 
the  operation  of  the  turbines  at  night  would 
be  of  sufficient  effectiveness  to  be  u.sed  for 
circulation  during  the  rest  of  the  day,  when 
the  flow  of  water  over  the  Falls  is  not 
diverted. 

A  committee  of  the  New  York  State 
Legislature  has  recently  been  appointed  to 


consider  the  question  of  further  diversion 
of  water  from  the  Niagara  River.  I  thor- 
oughly agree  with  you  that  all  of  the  en- 
gineering societies  should  consider  this  a 
matter  of  sufficient  importance  to  the  entire 
country  to  take  the  matter  up  actively  with 
the  various  legislative  bodies. 

Maurice  Deutsch, 
Consulting  Engineer. 
New  York. 


High  Stresses  in  Flat  Slabs 

Sir:  Your  editorial  in  the  issue  of  May 
13,  page  630,  on  the  test  of  the  Bell  Street 
warehouse  in  Seattle,  is  most  timely.  There 
is  feverish  anxiety  and  haste  among  patent 
owners  and  licensees  to  set  up  a  standard 
for  the  design  of  flat  slabs  that  will  allow 
the  "skinniest"  thing  that  it  is  possible  to 
put  over  on  the  engineering  profession.  An 
example  was  published  the  same  week  you 
published  the  account  of  the  Seattle  test. 
Strangely  enough,  the  Seattle  building  fits 
that  standard  exactly.  I  refer  to  the  ruling 
of  John  A.  Ferguson  applied  when  he  was 
engineer  for  the  Bureau  of  Building  Inspec- 
tion of  Pittsburgh,  and  which  he  hopes  will 
be  adopted  in  this  city's  new  code.  It 
touches  the  lowest  mark  of  all  the  standards 
yet  proposed. 

So  Pittsburgh  may  have  some  more  build- 
ings that  are  apt  to  have  44,000  lb.  per 
square  inch  in  the  steel  and  2930  lb.  per 
square  inch  in  the  concrete  under  a  trifle 
more  than  the  "safe"  load,  or  worse  than 
this  if  the  owner  is  so  unreasonable  as  to 
put  the  "safe"  load  on  the  outside  bays 
without  balancing  it  by  load  on  the  interior 
panels.  One  of  these  buildings  I  checked 
and  condemned.  It  was  built  over  my  pro- 
test. 

It  takes  many  years  sometimes  for  one  to 
see  vindication  of  plain  truth;  but  some- 
times it  comes  more  quickly ! 

It  is  significant  to  point  out  that  the 
Pittsburgh  building  code  makes  it  manda- 
tory on  designers  of  systems  other  than 
the  beam-and-slab  type  to  present  evidence 
of  tests  to  destruction,  or  to  make  tests  that 
will  show  a  factor  of  safety  of  four.  It 
would  seem  to  be  mandatory  on  the  Bureau 
of  Building  Inspection  to  require  such  tests. 
No  such  tests  were  ever  made  on  a  typical 
flat-slab  floor.  In  fact  this  Seattle  test  is 
the  first  disinterested  test  on  a  flat-slab  floor 
of  which  I  have  any  knowledge.  Generally 
the  tests  are  very  carefully  guarded  and 
made  on  particularly  strong  spots,  such  as 
the  first  or  second  floor,  where  the  columns 
are  enormous  in  size,  or  if  on  exterior  pan- 
els, only  on  those  where  there  is  a  deep 
girder  in  the  wall. 

It  is  instructive  to  compare  Mr.  Fergu- 
son's ruling  with  the  requirements  for 
beam-and-slab  design  in  the  Pittsburgh 
building  code.  For  the  positive  moment  Mr. 
Ferguson  gives  0.0625  W  L  in  a  square  sur- 
rounding the  column  head.  Half  of  the  rods 
cut  are  at  45  deg.  and  therefore  good  for 
seven-tenths  of  their  area ;  total  85  per  cent 
or  0.0531  WL. 

The  code  requires  that  ordinary  beams 
and  slabs  be  designed  for  0.083  W  L.  In  the 


square  surrounding  a  column  head  the 
girder  would  be  cut  twice  and  the  slab  would 
be  cut  twice,  making  the  total  moment- 
resisting  value-  in  the  selection  4  X  0.083 
W  L  or  0.333  W  L.  The  beam-and-slab  de- 
sign must  thus  be  more  than  six  times  as 
strong  as  the  flat-slab  design,  in  the  mat- 
ter of  steel  reinforcement.  Tension  in  the 
concrete  has  to  do  the  rest. 

Of  course,  if  people  want  this  let  them 
have  it.  But  they  have  a  right  to  know 
that  it  means  failure — possibly  some  tre- 
mendous disasters. 

Pittsburgh.  Edward  Godfrey. 


High  Velocity  in  Large  Hydraulic 
Dredges 

Sir  :  In  the  Engineering  Record  of  April 
15,  1916,  page  517,  appears  a  description  of 
the  dredges  Cyclone  and  Tornado,  belong- 
ing to  the  Canadian  Stewart  Company, 
Ltd.,  and  in  use  in  Toronto  harbor,  "rhese 
dredges  have  shown  very  large  outputs,  and 
in  the  article  referred  to  much  of  the  credit 
for  this  result  is  assigned  to  the  high 
velocity  maintained  in  the  pipe  line.  Some 
of  the  principal  features  enumerated  are 
given  in  Table  1. 


Table   1 — Features   of   Toronto  Dredges 

Diameter   of  discharge   pipe 24  in. 

Velocity   In   discharge  pipe 15  to  18  ft. 

Discharge  pressure,  85  lb 196  ft. 

.Suction  head,  22  to  2.5  in.  of  mercury,  or.  .25  to  28  ft. 

Power  of  main  pumping  engine,  i.hp 1750 

.Speed  of  main  pumping  engine,  r.p.m 210  to  225 

Diameter  of  impeller  of  main  pump 100  in. 

Weight  of  impeller  of  main  pump 5  tons 

Weight    of    main    pump 45  tons 

Diameter  of  solids   that  can  pass  the  pump 

(by    inference)     12  in. 


Improvements  in  dredges  should  be  ac- 
complished by  copying  the  good  features  of 
existing  machines  and  by  correcting  the 
bad  features.  In  what  follows  an  effort 
will  be  made  to  show  that  the  hydraulic 
features  of  the  dredges  in  question  are  far 
from  perfect. 

An  examination  of  such  dredging  data  as 
the  undersigned  has  been  able  to  find  (see 
Professional  Memoirs,  March-April,  1915), 
has  led  to  the  conclusion  that  a  velocity  of 
10  ft.  per  second  in  a  20-in.  pipe  line  will  be 
sufficient  to  deliver  fully  500  cu.  yd.  per 
hour  of  sand.  The  same  velocity  will  de- 
liver occasional  boulders  of  the  largest  size 
that  can  pass  the  pump.  The  sea-going 
dredges  operating  in  New  York  harbor  have 
picked  up  steel  projectiles  weighing  60  lb. 
and  delivered  them  to  the  bins  through  a 
20-in.  pipe  in  which  the  velocity  did  not  in 
all  probability  exceed  11  ft.  per  second.  For 
pipes  6  in.  in  diameter  or  less  sand  mixtures 
will  flow  well  with  velocities  of  5  ft.  per  sec. 
(American  Civil  Engineers  Pocket  Book, 
page  935,  1912  edition.)  As  the  diameter 
of  the  pipe  is  increased  the  velocities  must 
be  increased.  The  barge  tests  on  the  Mis- 
sissippi River  dredges  indicate  that  a  high 
percentage  of  sand  can  be  delivered  through 
pipe  lines  from  30  to  34  in.  in  diameter, 
with  velocities  not  exceeding  12  ft.  per  sec. 

To  maintain  a  high  velocity  in  a  small 
pipe  involves  heavy  frictional  losses,  the 
use  of  high  pressures  and  an  excessive  ex- 
iionditure  of  power.  The  figures  in  Table 
'I  for  dredge  pipes  will  illustrate : 

The  outputs  corresponding  to  a  16-ft. 
velocity  in  a  24-in.  pipe  and  a  14-ft.  velocity 
in  a  27-in.  pipe  are  50  and  56  sec.-ft.  re- 
spectively. There  can  be  little  doubt  that 
a  14-ft.  velocity  in  a  27-in.  pipe  line  is 
ample.  Based  on  a  length  of  4000  ft.,  we 
should,  by  using  a  27-in.  line,  accomplish  a 
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Table   2 — Velocities,  Losses  of  Head  and  Power 
Consumption  for  Pipes  of  Various  Sizes 
Diameter  of 

pipe  ,. 20-in. ,  , — 24-in, ^  ,— 27-in. — , 

Velocity,       ft. 

per    sec 12     14      16     12      14      16      12      14      16 

Loss   of   head 

per  1000  ft.  37  47   57  31   40  48   29  36  43 
Power   con- 
sumption per 
1000  ft 120  160  230  140  200  280  160  220  320 


saving  of  240  water-hp.,  as  compared  with 
a  16-ft.  velocity  in  a  24-in.  pipe.  At  the 
same  time  the  head  against  which  the 
pump  must  work  would  be  reduced  by  48 
ft.,  which  will  greatly  simplify  the  problem 
of  pump  design  and  maintenance. 

No  data  in  regard  to  the  combined  effi- 
ciency of  the  pump  and  engine  are  given, 
but  the  statements  in  regard  to  power,  pipe- 
line velocity  and  operating  head  would  in- 
dicate a  combined  efficiency  far  in  excess 
of  any  published  results  known  to  the  writer 
for  comparable  conditions. 

The  writer  has  been  surprised  to  note 
the  tendency  during  the  past  few  years 
toward  higher  power  in  the  pipe  lines  with- 
out an  increase, in  diameter.  On  the  Cy- 
clone and  Tornado  we  have  1750  hp.  with  a 
24-in.  discharge  pipe.  Several  years  ago 
the  Atlantic,  Gulf  &  Pacific  Company,  as  a 
result  of  actual  experience,  converted  a  24- 
in.  dredge  into  a  27-in.  dredge  in  spite  of 
the  fact  that  the  main  pumping  engine  de- 
veloped only  about  1000  ihp. 

High  velocities  in  the  pipe  line  resulted 
in  excessive  expenditures  of  power  and  in 
excessively  high  operating  heads.  The  lat- 
ter necessitate  high  peripheral  speeds  and 
increase  the  wear  on  the  pump.  For  slow- 
speed  pumps  designed  to  pass  large  solids, 
high  heads  generally  result  in  lowered 
pump  efficiencies. 

The  writer  is  also  an  advocate  of  pumps 
of  higher  speed  than  those  in  use  on  the 
Cyclone  and  Tornado.  The  45  tons  of  steel 
in  the  pumps  described  is  costly  when  first 
purchased,  is  costly  when  it  must  be  moved 
to  take  down  the  pump,  and  it  takes  a 
costly  engine  to  drive  it. 

E.  J.  Dent, 

Major,  Corps  of  Engineers,  U.  S.  Army. 

Little  Rock,  Ark. 

[This  letter  was  referred  to  Charles  F. 
Franson,  vice-president  of  the  contracting 
firm  which  designed  and  is  using  the 
dredges.  His  reply  is  given  below. — 
Editor.] 


Sir:  I  acknowledge  receipt  of  your  let- 
ter, together  with  the  comments  of  Major 
Dent  on  the  general  description  of  the 
dredges  Cyclone  and  Tornado,  which  ap- 
peared in  your  issue  of  April  15,  1916. 

Twenty-four-inch  high-power  dredges 
were  decided  upon  after  consideration  of 
all  the  probable  conditions  under  which 
these  dredges  would  have  to  work  in  the 
execution  of  this  contract.  Many  other 
conditions  besides  the  hydraulic  feature  had 
to  be  taken  into  account,  such  as  the  charac- 
ter of  the  material  to  be  dredged;  the  dis- 
tance of  discharge,  which  would  vary  from 
about  2500  ft.  to  a  possible  7500  ft.;  the 
question  of  how  often  booster  pumps  could 
be  used  to  advantage  on  the  long  pipe  lines, 
which  would  depend  on  how  frequently  the 
pipe  lines  would  have  to  be  changed  in 
length  and  location;  and  also  first  cost  of 
the  pumps,  boosters  and  pipe  lines,  as  well 
as  the  handling  and  replacing  of  same  when 
worn  out.  This  latter  item  is  quite  impor- 
tant, for  about  25,000  lin.  ft.  of  pipe  line 


had  to  be  provided  for  the  original  installa- 
tion. 

The  figures  given  in  the  article  referred 
to  are  maximum  results  obtained,  and  do 
not  represent  the  average  running  condi- 
tions. 

The  weight  of  the  pump  includes  the 
pump  unit  complete  with  impeller,  shaft, 
main  bearings  and  supports,  and  does  not 
represent  the  weight  of  the  renewable 
parts  only. 

Charles  F.  Franson, 
Vice-President,     Canadian     Stewart     Com- 
pany, Ltd. 

New  York  City. 


Several  Kinds  of  Depreciation  in 
Two  Small  Tanks 

Sir:  The  accompanying  photograph  shows 
twin  reservoirs  located  on  Fortification  Hill 
in  North  Chattanooga.  One  of  these  was 
erected  in  1911  at  a  cost  to  the  company  of 
$840.  At  present  it  would  cost  $1,500  to 
duplicate  it.  It  has  therefore  appreciated 
$660. 

In  1912  the  other  was  built,  as  the  first 
had  outgrown  its  usefulness  or  was  inade- 
quate for  the  required  service.     The  joint 


WHAT   IS  PRESENT  WORTH  OP  THESE  TANKS? 

capacity  of  the  two  tanks  is  94,200  gal.,  and 
the  reproduction  cost  of  identical  structures 
is  $3,000,  whereas  a  single  tank  of  equal 
capacity  could  be  built  for  $2,600.  Hence 
there  has  been  a  depreciation  for  inade- 
quacy of  $400. 

These  tanks  have  now  been  in  service, 
say,  five  years,  and  if  the  metal  has  depreci- 
ated physically  from  decrepitude  2.1  per 
cent  per  year,  the  present  worth  is  $2,685, 
showing  a  depreciation  of  $315. 

Moreover,  if  the  company  was  called  upon 
to  build  them  anew,  it  is  more  than  prob- 
able that  for  the  shorter  lived  steel  tanks,  a 
concrete-lined  reservoir  would  be  substi- 
tuted. This  indicates  a  depreciation  from 
obsolescence,  not  to  be  determined  exactly 
without  additional  factors. 

This  is  merely  an  illustration  of  some  of 
the  elements  and  complexities  of  deprecia- 
tion. 

James  Nisbet  Hazlehurst, 

Consulting  Engineer. 

Chattanooga,  Tenn. 


Present-Day  College  Education 

Sir:  The  subject  of  college  education, 
Lo  which  Professors  Mead  and  Swain  have 
so  ably  contributed  in  the  Engineering 
Record  of  May  16,  page  607,  is  one  of  fas- 
cinating interest  and  great  practical  im- 
portance. Almost  any  observer  will  agree, 
at  least  in  modified  form,  with  the  tenets 


expressed  by  both  of  the  contributors.  This 
is  due  to  the  fact  that  their  discussions  re- 
late to  tendencies  and  not  to  measurable 
(jualities.  It  is  largely  on  this  account  that 
Professor  Swain,  in  his  later  communica- 
tion, is  able  to  show  apparent  unanimity  on 
almost  every  count  of  his  original  indict- 
ment. But  as  a  matter  of  fact  their  view- 
points are  entirely  different,  the  one  is  at- 
tacking college  education  for  the  harm  it 
does — the  other,  while  not  denying  alto- 
gether the  harm,  is  defending  it  for  the 
good.  Neither  viewpoint  alone  is  tenable; 
both  must  be  considered. 

It  is  the  belief  of  the  writer  that  the  good 
influences  of  college  education  can  be  en- 
hanced and  the  bad  lessened  by  vocational 
selection  and  individual  training;  that  is, 
training  in  small  groups  of  uniform  mental 
capacity.  The  instructor's  duty  will  not 
end  with  the  mere  covering  of  his  subject 
in  a  uniform  fashion  before  a  heterogene- 
ous assemblage  of  students;  but  rather  the 
students  will  be  assigned  to  courses  suited 
to  their  natural  aptitudes,  and  carefully 
graded  into  classes  according  to  their  men- 
tal capacities. 

This  method  of  education  will  throw 
large  responsibilities  on  the  educators  in 
thus  standing  sponsors  for  the  selection  of 
a  man's  vocation,  but  it  is  a  responsibility 
they  must  measure  up  to  if  they  are  to  re- 
alize their  highest  potentialities  and  con- 
tribute to  the  elimination  of  the  great  num- 
ber of  misfits  in  life  that  trace  their  failure 
to  their  college  walls.  The  remedy  proposed 
is  dynamic,  and  if  men  are  thus  classified 
and  placed  in  an  environment  in  harmony 
with  their  natural  aptitudes,  if  curricula  are 
made  more  elastic,  degrees  less  formal 
and  more  vital,  the  writer  believes  the  ill 
effects  of  college  education  will  largely  dis- 
appear and  the  good  effects  will  be  realized 
in  the  greatest  possible  measure. 

Henry  B.  Smith. 

Chattanooga,  Tenn. 


Architect     vs.     Engineer,  and    a 
Sound  View  on  Licensing 

Sir  :  The  writer  has  frequently  read  with 
interest  the  discussions  arising  between 
architects  and  engineers  regarding  the  re- 
strictions and  scope  of  their  respective  pro- 
fessions. It  appears  that  the  architects  feel 
that  the  engineering  profession  is  encroach- 
ing upon  their  province  in  the  designing  or 
erection  of  certain  types  of  buildings,  and 
on  the  other  hand  the  engineers  feel  the 
same  way,  to  some  extent,  when  architects 
design  and  superintend  the  installation  of 
mechanical  equipment  and  other  features 
considered  as  belonging  to  some  branch  of 
engineering. 

Some  writers  on  the  subject  take  the 
stand  that  architecture,  from  its  very  name, 
embraces  all  the  features  of  building  from 
the  design  of  the  shell  and  room  arrange- 
ment to  the  final  completion  of  the  entire 
equipment.  Others  appear  to  hold  that 
architecture  in  its  modern  sense  covers 
only  the  sesthetical  appearance,  the  harmony 
of  detail  or,  in  other  words,  the  form  and 
symmetry  of  the  structure  as  it  appeals  to 
the  eye,  leaving  to  the  engineer  the  design 
and  installation  of  the  mechanical  equip- 
ment together  with  the  calculations  involv- 
ing certain  details  of  mechanical  strength 
and  the  means  of  securing  the  results  aimed 
at  by  the  architect. 

There  is  no  doubt  that  in  the  past  when 
the  building  shell  was   in   itself  the  chisf 
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consideration  the  architect  did  cover  every 
field  pertaining  to  the  design  and  comple- 
tion of  a  building  in  all  details.  So  also 
did  engineering  once  cover  all  the  branches 
of  mechanical  art.  However,  so  rapidly  did 
the  profession  of  engineering  grow  and 
broaden  that  specialization  grew  up  and 
the  calling  was  divided  into  many  correlated 
branches  until  at  present  we  have  engineer- 
ing in  many  forms.  This  is  a  direct  out- 
growth of  the  fact  that  no  one  man  can  mas- 
ter the  multitudinous  details  of  the  science 
in  its  broad  or  general  sense. 

The  architect,  however,  "in  many  in- 
stances, appears  to  attempt  the  design  of  all 
features  of  construction  entering  into  a 
building  structure  in  spite  of  the  fact  that 
this  also  has  improved  and  broadened  until 
it  covers  many  branches  really  belonging  to 
engineering.  In  fact,  the  mechanical  de- 
tails of  a  modern  structure  require  more 
labor  and  painstaking  calculation  than  the 
shell  of  the  building. 

The  writer  has  attempted  many  times  to 
secure  or  complete  contracts  on  the  engi- 
neering features  as  designed  by  the  archi- 
tect, who,  as  a  usual  thing,  also  furnishes 
the  specifications,  and  in  practically  every 
case  has  had  trouble  of  some  kind.  This  is 
to  be  expected  when  we  remember  that  no 
architect,  however  broad-minded  and  ex- 
perienced, can  keep  abreast  of  the  progress 
in  several  branches  of  engineering  and  at 
the  same  time  give  due  attention  to  the  art- 
istry and  aesthetic  appeal  of  his  building  on 
both  exterior  and  interior.  The  usual 
specifications  as  formulated  by  the  archi- 
tect on  heating,  ventilation,  electric  light- 
ing, power  equipment,  water  supply,  vacuum 
cleaning,  elevators  and  such  features,  are 
very  incomplete,  loosely  worded  and  alto- 
gether inadequate.  Such  specifications 
court  disaster  by  giving  the  unscrupulous 
contractor  an  opening  to  slight  material  and 
workmanship  and  by  preventing  the  care- 
ful and  conscientious  contractor  from  bid- 
ding as  low  as  he  might  for  fear  of  extra 
demands  from  time  to  time.  Of  course, 
this  criticism  does  not  apply  to  the  larger 
architectural  firms  who  restrict  themselves 
to  the  structural  features  and  employ  engi- 
neers to  prepare  the  plans  and  specifications 
covering  the  work  in  their  respective  en- 
gineering lines. 

In  view  of  these  facts  it  would  seem  ad- 
visable for  more  of  the  architects  to  follow 
in  the  lead  of  those  mentioned  and  devote 
themselves  exclusively  to  the  exterior  and 
interior  structural  features  pertaining  to 
the  building  shell  and  to  the  artistic  effect, 
general  convenience  and  harmony  only  of 
the  engineering  details,  leaving  the  ques- 
tions of  mechanical  and  electrical  equipment 
to  men  more  conversant  with  this  branch  of 
knowledge. 

No  doubt  under  such  conditions  the  word 
architecture  would  come  to  have  a  slightly 
different  meaning  from  that  which  now  ob- 
tains, but  such  is  the  case  with  many  words 
which  change  in  meaning  with  the  growth 
of  our  language. 

With  reference  to  the  licensing  of  archi- 
tects and  engineers  it  appears  to  the  writer 
that  this  is  putting  the  cart  before  the 
horse.  Assuming  that  legislative  supervi- 
sion of  this  class  of  work  is  desirable,  why 
not  examine  the  concrete  result  of  an  archi- 
tect or  engineer's  work  rather  than  the  man 
himself;  that  is,  his  plans  and  specifications 
for  a  given  structure?  It  is  possible  for  a 
man  able  to  pass  the  required  examination 
to  make  a  serious  error  in  his  plan  and 
thereby  endanger  life.     It  is  also  possible 


for  one  to  design  a  building  perfectly  safe 
and  suitable  for  the  ends  in  view  and  yet 
be  unable  to  pass  the  licensing  board. 

Why  not  have  boards  of  engineering  and 
architectural  approval  under  legislative  con- 
trol and  require  all  plans  and  specifications 
to  be  examined  and  approved  by  this  board, 
especially  in  regard  to  those  features  which 
have  a  bearing  on  the  life  and  safety  of 
humanity,  and  without  consideration  of  the 
designer.  It  is  the  proposed  work  and  not 
the  builder  which  may  prove  unsafe.  Then, 
if  the  engineer  is  able  to  make  adequate 
building  plans,  or  the  architect  to  draw  en- 
gineering specifications,  it  is  the  same  to 
the  examining  board  and  a  safe  structure 
is  assured.  The  building,  and  not  the  man, 
should  conform  to  recognized  principles. 
D.  R.  Shearer, 
Consulting  Engineer. 

Boone,  N.  C. 


Investment  of  Savings  for  Engi- 
neers 

Sir:  Seldom  has  a  paper  and  an  accom- 
panying editorial  comment  been  followed 
by  such  a  flood  of  interesting  letters  to  the 
editor  as  have  the  paper  and  your  editorial 
suggestions  on  the  causes  for  the  decrease 
in  registration  of  civil-engineering  stu- 
dents. 

Throughout  this  discussion  there  is  evi- 
dent an  undercurrent  of  thought  to  the 
effect  that  civil  engineers  are  overworked 
and  underpaid,  and  especially  underpaid. 
Would  your  correspondents  have  us  believe 
that  no  engineering  assistants  are  under- 
worked and  overpaid,  and  especially  over- 
paid? Undoubtedly  there  are  a  few  such! 
But  the  conscientious  engineering  employee, 
especially  if  he  is  technically  trained  and 
likes  his  work,  will  certainly  earn  more 
for  his  employer  if  he  does  get  more  than 
a  living  salary. 

If  a  young  engineer  is  true  to  his  pro- 
fession his  mind  will  crave  to  know  some- 
thing about  what  other  engineers  are  doing, 
and  learning,  and  writing  about.  The 
craving  for  this  knowledge  is  not  satiated 
without  the  outlay  of  some  funds,  whether 
this  be  for  current  technical  literature,,  for 
the  latest  books  in  his  particular  field,  or 
for  membership  fees  and  incidental  dues  in 
technical  societies  and  engineering  clubs. 
The  engineering  quack,  more  indifferent 
than  indigent,  has  few  such  wants,  is  satis- 
fied with  the  lighter  amusements,  has  no 
college  debts  to  pay,  and  can  afford  to  work 
for  less  money  than  the  man  who  has  spent 
a  small  fortune  in  laying  a  proper  founda- 
tion for  acquiring  intelligent  proficiency  in 
his  chosen  profession. 

A  summary  of  the  information  to  date 
does  not  seem  to  support  the  premise  or 
justify  the  fear  that  the  supply  of  civil 
engineers  may  soon  be  insufficient  for  the 
demand,  although  it  might  be  well  if  this 
were  the  fact,  not  only  for  those  who  are 
.struggling  along  in  part-time  employment, 
but  for  those  who  have  been  forced  out  of 
a  profession  for  which  they  had  spent  time 
and  money  in  thorough  preparation  even  to 
the  extent  of  taking  full  collegiate  and,  not 
infrequently,  graduate  courses.  Whatever 
affects  the  supply  of  men  will  eventually 
affect  their  average  salary,  and  what  affects 
the  salary  will  in  turn  affect  the  capacity 
for  permanent  investment  of  savings  from 
salary. 

The  appalling  statistics  on  poverty  and 
pauperism  should  compel  the  conscientious. 


continuous  and  persistent  practice  of 
economic  thrift  on  the  part  of  every  man 
in  good  health  who  is  intelligent  enough  to 
have  become  an  engineer.  Successful  finan- 
ciers tell  us  that  every  man  should  save 
something  out  of  his  salary  "for  a  rainy 
day,"  no  matter  what  that  salary  is,  and 
engineers  as  the  conservators  of  Nature's 
resources  certainly  ought  not  to  lag  behind 
the  average  citizen  in  this  respect.  But 
how  many  know  how  to  invest  their  savings 
funds?  Only  within  the  last  few  weeks 
again  have  I  listened  to  an  engineer  relate 
his  personal  experience  with  investment  of 
his  savings,  and  how  he  had  lost  $500  in 
unwise  investment.  This  is  by  no  means  an 
uncommon  experience. 

We  hear  a  good  deal  these  days  about  the 
eflSciency  of  co-operation — co-operation  be- 
tween engineering  societies  and  other  world 
organizations,  inter-society  co-operation  and 
co-operation  between  individuals  of  the 
same  society.  Except  for  the  humanizing 
efforts  of  some  of  the  larger  corporations, 
we  hear  little  about  any  propaganda  of  the 
engineering  employer  looking  towards  the 
economic  independence  of  the  employee. 
This  is  not  always  decided  by  the  size  of  his 
salary  check,  but  rather  by  the  ability  to 
save  something  out  of  his  salary  Check  and 
to  invest  this  amount  wisely.  Right  at  this 
juncture  the  benefit  of  the  employer's  ex- 
perience might  be  worth  more  than  a  50-per 
cent  increase  in  salary.  But  the  employee 
is  not  going  to  ask  his  employer's  advice, 
nor  will  the  average  employer  volunteer  any 
expert  information  on  investments.  The 
result  is  that  the  employee  rests  on  his  own 
resources,  but,  for  lack  of  experience  or 
proper  counsel,  becomes  the  sorry  victim  of 
merciless  exploitation  of  the  salesman  who 
has  graduated  in  the  art  of  selling  things 
that  we  ought  not  to  buy.  We  spend  four 
to  six  years  at  college  learning  mathematics, 
languages,  and  the  fundamentals  of  engi- 
neering science ;  we  put  theory  into  practice 
that  we  may  acquire  familiarity,  thorough- 
ness, speed  and  accuracy;  we  do  this  to 
become  efficient,  responsible  and  resourceful 
employees;  but  we  have  little  opportunity 
for  learning  how  to  conserve  the  estate  of 
"Number  One." 

By  reason  of  its  unique  position  in  the 
field  of  technical  literature,  I  believe  that 
the  Engineering  Record  can  do  its  younger 
readers  no  greater  service  than  to  open  its 
columns  for  occasional  discussions  on  suit- 
able investments  for  small  savings.  Indeed, 
if  such  a  department  were  made  a  regular 
feature  I  believe  it  would  not  only  be  a 
justifiable  diversion  from  its  purely  tech- 
nical features  but  would  meet  with  instant 
approval  and  might  be  the  means  of  saving 
many  inexperienced  investors  from  financial 
embarrassment. 

Chicago,  111.  John  Berg. 

[Comment  on  several  phases  of  this  letter 
will  be  found  in  the  editorial  pages  of  this 
issue. — Editor.] 


Model  Shows  Process  of  Cement  Manu- 
facture 

In  connection  with  its  educational  exhi- 
bition work  the  division  of  mineral  tech- 
nology of  the  National  Museum  at  Wash- 
ington has  completed  a  model  of  a  Portland 
cement  plant.  This  is  a  miniature  of  a  real 
plant  and  covers  80  sq.  ft.,  its  design  and 
layout  being  such  as  to  enable  the  visitor  to 
follow  successively  the  various  steps  of  the 
process. 


IContributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  short,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Pipe   Handle   Makes   Air  Bucker 

Easy  to  Use  Inside  Chord 

Members 

By  A.  M.  TRUESDELL 
Gary,  Ind. 

THE  OREGON  Short  Line  had  in  use  in 
some  recent  bridge  erection  a  number 
of  air  dollies  for  bucking  up  rivets  which 
were  very  handy  in  accessible  places,  but 
could  not  be  used  in  the  hips  of  bridges  and 
similar  'riveting.  These  tools,  which  were 
made  by  the  Chicago  Pneumatic  Tool  Com- 
pany, have  a  straight  cylinder  and  piston, 
with  the  hose  coming  in  on  the  side.  One 
of  the  men  suggested  screwing  a  pipe  about 
3  ft.  long  into  the  dolly  and  attaching  the 
hose  and  valve  to  the  pipe.  This  furnished 
a  long  handle  so  that  the  dolly  could  be 
reached  way  in  between  gusset  plates  where 
it  could  not  otherwise  be  used.  Besides 
increasing  the  speed  of  the  riveting,  this 
enabled  the  bucker-up  to  sit  up  instead  of 
lying  down  to  hold  the  dolly.  Working  in 
this  position  is  much  easier,  and  makes  it 
possible  for  the  man  handling  the  dolly  to 
keep  scale  out  of  his  eyes. 


Battery  of    Bins    and    Traveling 
Mixer  Save  Extra  Derrick  Barge 

By  A.  J.  RIFE 

Junior  Engineer,  Corps  of  Engineers, 

U.  S.  Army 

USING  only  one  derrick  barge  to  feed 
the  bins  and  place  the  concrete,  Missis- 
sippi River  concrete  revetment  work  near 
Vicksburg  is  being  placed  by  the  War  De- 
partment engineers  from  long  decked  barges 
on  which  are  located  five  30-yd.  aggregate 
bins  feeding  a  mounted  mixer  which  in 
turn  discharges  into  buckets  on  cars  run- 
ning on  a  track  parallel  to  the  mixer  track. 
The  barge  is  120  ft.  long,  30  ft.  wide  and 
6  ft.  deep,  and  the  bins  are  arranged  on 
one  side  so  that  plenty  of  room  is  left  for 
a  %-yd.  Foote  mixer  to  operate  back  and 
forth  and  still  leave  room  for  moving  %- 
yd.  Steubner  bottom  dump  buckets  car- 
ried from  end  to  end  of  the  barge  on  two 
small  cars.  The  bins  are  so  elevated  that 
the  sand  and  gravel  are  discharged  by 
gravity  into  the  mixer  hopper.  The  mixer 
track  is  raised  ZY>  ft.  above  the  barge  deck 
to  permit  dumping  the  concrete  directly  into 
the  buckets.  The  bucket  is  then  pushed 
along  the  track  until  it  is  within  reach  of 
a  70-ft.  boom  derrick  mounted  on  a  second 
barge  alongside  the  first  and  placed  be- 
tween the  concrete  plant  and  the  bank. 

Sand  and  gravel  are  delivered  by  barge 
and  the  bins  filled  by  the  derrick  operating 
a  %-yd.  clam  shell  bucket.  The  bins  will 
hold  enough  for  a  day's  work,  and  from  50 
to  60  tons  of  cement  is  stored  in  small 
houses  built  underneath  each  of  the  bins 
in  a  convenient  position  for  feeding  into 


DERRICK,    BUCKET    CAR    AND    MIXER    TRAVEL    THE    LENGTH    OF    THE    BARGES 


the  mixer  when  it  is  placed  opposite  the  bin 
in  question. 

As  the  derrick  is  mounted  on  a  track  and 
has  a  travel  of  70  ft.  from  one  end  of  the 
barge  to  the  other,  70  ft.  of  bank  paving 
is  laid  before  it  is  necessary  to  drop  the 
plant  downstream  to  a  new  position.  The 
gravel  barge  is  placed  just  ahead  of  the 
derrick  barge  when  unloading  the  latter. 

During  the  1915  season  1375  cu.  yd.  of 
concrete  was   placed   on   the   slope   by   the 


dressed  to  the  required  thickness  of  4  in. 
with  hoes  and  shovels.  The  concrete  is 
placed  on  a  slope  of  about  3  horizontal 
to  1  vertical,  and  is  tamped  with  one-man 
tampers  in  order  to  make  a  compact  mass 
and  smooth  surface.  The  concrete  is  mixed 
in  the  proportions  of  1  part  cement  to  10 
parts  of  river-run  gravel  in  which  the  pro- 
portions of  sand  to  gravel  approximate  1 
to  2.  The  cost  of  the  gravel  is  36  cents 
per  yard  and  of  the  cement  $1.18  per  barrel, 
both  delivered. 

The  plant  was  designed  and  is  being  oper- 
ated under  the  direction  of  Major  J.  R. 
Slattery,  Corps  of  Engineers,  U.  S.  Army, 
in  charge  of  the  Third  Mississippi  River 
District. 


MIXER     MOUNTED    ON     RAISED     TRACK 

party  of  which  the  writer  harf  charge,  at 
an  average  field  cost  of  $2  per  cubic  yard. 
From  80  to  100  cu.  yd.  was  placed  in  10 
hr.  A  delay  of  about  4  hr.  to  refill  the 
bins  was  necessary  after  each  10-hr.  run. 
No  form  work  of  any  consequence  was 
necessary  on  the  slope.     The  concrete  was 


Accounting  for  the  Contractor — 
Taking  Care  of  Invoices 

By  BENJAMIN  L.  LATHROP 

Lathrop,  Shea  &   Henwood  Company, 

Scranton,  Pa. 

PROVIDING  instructions  on  the  order 
blank,  which  was  described  on  page  685 
of  the  Engineering  Record  last  week,  have 
been  followed  by  the  shipper,  the  field  ofliice 
will  receive  two  copies  of  the  invoice.  The 
foreman,  timekeeper  or  oflSce  agent,  depend- 
ing on  the  size  of 
contract,  who  re- 
ceives these  in- 
voices should  verify 
deliveries,  be  re- 
sponsible for check- 
ing up  goods  in- 
voiced, prove  ex- 
tensions and  addi- 
tions, and  note  the 
distribution  of  the 
charges  represent- 
ed by  the  invoice. 
He  should  be  provided  with  a  rubber  stamp, 
or  a  gummed  flap  to-  attach  to  each  in- 
voice, similar  to  the  form  shown  herewith. 
Both  original  and  duplicate  Invoices  should 
carry  this  form,  which  enables  the  agent  to 


Job 

Approved  by . . . 
Excavation .  .  .  . 
Foundation.  .  .  . 

Sheeting 

Superstructure . 

Repairs 

Office 


Total . 


Forwarded  to  General  ("Office 
101 , . 


718 
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Messrs.  .Arnold  Brown  ic  Co., 

Brockton.  Ore. 
GeDtlemen: — 

Enclosed    pleaae    find    the    following    invoices 
chargeable  to  Contract 


.Agent 


FORM     ACCOMPANIES     INVOICES     TO 
MAIN  OFFICE 

make  a  systematic,  compace  distribution  of 
the  items.  Aside  from  the  information 
thus  conveyed  to  the  general  office,  the  agent 
will  find  these  distributions  valuable  in 
making  up  his  cost  sheets,  which  will  be 
described  in  a  later  article  under  field  office 
accounting. 

While  a  simple  letter  of  advice  may  ac- 
company the  invoices  forwarded  to  the  gen- 
eral office,  it  is  better  to  use  for  that  pur- 
pose the  form  illustrated  herewith. 

Probably  more  time  and  energy  is  wasted 

— 8M' 


in  the  main  office  of  some  companies  over 
the  simple  matter  of  entering  invoices  than 
over  any  other  detail.  The  writer  knows 
one  contractor  who  used  to  compel  his  book- 
keeper to  copy  every  invoice  into  a  "bill 
book."  Others  insist  on  having  every  in- 
voice pasted  into  a  book  for  future  refer- 
ence. Both  of  these  methods  are  antiquated 
and  very  wasteful  of  time,  space  and  effort. 
After  the  bills  are  thus  disposed  of  an  elab- 
orate system  of  numbering  and  indexing  is 
necessary  if  the  information  is  to  be  made 
at  all  accessible.  Invoices  can  be  much 
better  taken  care  of  by  using  the  form 
shown  herewith. 

Suppose,  for  example,  half  a  dozen  bills 
from  one  company  for  supplies  furnished 
to  several  jobs  are  on  hand  at  once.  By 
using  this  form  they  may  all  be  covered  in 
one  entry.  Pin  or  clip  the  invoices  to  the 
form,  fold  on  the  dotted  line  and  carry  the 
totals  of  the  distribution  to  the  outside  of 
the  folder,  which  is  also  shown  herewith. 
When  folded  this  form  is  just  the  right 
size  for  a  vertical  document  file,  if  printed 
on  an  81/2  x  9-in.  sheet. 

The  whole  batch  of  bills  is  now  ready  for 
entry  in  the  journal,  or  the  journal  may  be 
dispensed  with  and  the  items  posted  direct 
to  the  ledger.  In  the  latter  case  substitute 
for  the  words  "journal  page"  on  the  outside 
of  the  last  form  the  words  "posting  num- 
ber." The  folders  themselves,  with  the  in- 
voices inside,  should  be  filed  in  alphabetical 
order. 

[This  is  the  second  of  a  series  of  short 
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REVERSE  OF  FORM  FOR  GROUPING  INVOICES 

articles  on  up-to-date  accounting  methods 
for  the  contractor.  Others  will  appear  in 
succeeding  issues. — Editor.] 


Pumps  Handle  Hardpan  Broken 
Up  With  High-Pressure  Jet 

By  K.  D.  MacLEAN 
Seattle,  Wash. 

CENTRIFUGAL  pumps  were  used  to  ex- 
cavate the  north  side  piers  for  the  bridge 
over  Lake  Washington  Canal  at  Fifteenth 
Avenue,  N.  W.,  Seattle,  after  breaking  up 
the  hardpan  of  which  the  excavation  con- 
sisted and  washing  it  to  the  pump  suctions 
with  a  jet  under  250  lb.  pressure.  The  work 
of  driving  sheet  piles  through  this  hardpan 
with  a  high-pressure  water  jet  was  de- 
scribed on  page  686  of  the  Engineering 
Record  for  May  20,  1916. 

After  the  sheeting  was  driven,  an  8-in. 
and  a  10-in.  centrifugal  sand  pump  was  used 
to  excavate  each  pit.  One  was  placed  above 
high  tide,  to  be  used  only  in  case  the  lower 
one  was  drowned.  Both  pumps  were  driven 
from  the  same  75-hp.  motor  placed  on  the 
timbers  above  high  tide.  A  high-pressure 
fire  hose,  unwrapped  so  as  to  give  greater 
flexibility,  was  connected  with  the  pressure 
pump  used  to  jet  the  piles  into  place.  This 
hose  was  fitted  with  a  %-in.  round  nozzle, 
and  a  pressure  of  about  250  lb.  was  used  to 
dig  up  the  bottom  and  wash  the  dirt  to  the 
sump.  A  couple  of  men  with  picks  helped 
this  process  at  times.  The  dirt  was  dis- 
charged by  the  pumps  into  the  puddle  wall 
around  the  inside  cofferdams.  A  sluice  box 
at  low  tide  elevation,  fitted  with  a  gate, 
furnished  the  water  needed  by  the  pumps 
to  raise  this  material. 


FORM    FOR    LISTING   AND   DISTRIBUTING    INVOICES    SIMPLIFIES  ENTRIES  ON   THE  BOOKS 


Testing  Hemlock  Timber  for  Strength 

Many  joists  and  large  stringers  of  hem- 
lock are  being  tested  in  the  U.  S.  Forest 
Products  Laboratory  at  Madison,  to  furnish 
a  basis  for  recommending  proper  fiber 
stresses.  This  is  in  line  with  the  technical 
investigation  of  relative  strength  prelimi- 
nary to  the  formulation  of  the  density 
rules  for  Southern  pine.  The  laboratory  is 
also  working  on  similar  tests  for  Douglas 
fir. 


New  York  Engineers  Will  Be 

Reviewed  by  General 

Wood 

Naval  Consulting  Board  and  Military  Lectures 

Committee   Also  to  See   Battalion  of   500 

Formed  from  Men  Attending  Lecture 

Course,    and   Trained   by   Officers 

of  New  York  National  Guard 

Since  the  organization  of  the  military  engi- 
neering lectures  for  the  benefit  of  engineers 
residing  in  New  York  City,  under  the  direction 
of  a  committee  including  the  presidents  and 
secretaries  of  the  national  engineering  so- 
cieties, a  battalion  of  500  men  has  been  formed 
from  those  who  attended  the  lecture  course 
which  has  been  receiving  regular  instruction 
twice  a  week  in  infantry  drill.  This  battalion 
will  be  reviewed  on  Thursday  evening,  June 
1,  at  8.30  p.  m.  by  Major-General  Wood,  com- 
manding the  eastern  department,  U.  S.  Army, 
and  by  the  Military  Engineering  Lectures 
Committee.  Guests  at  the  review  will  include 
the  Naval  Consulting  Board,  high  officers  of 
the  U.  S.  Army  and  of  the  New  York  National 
Guard,  and  several  city  officials.  Captain  Wal- 
ter A.  De  Lamater,  company  K,  Seventy-first 
Regiment,  New  York  National  Guard,  will 
command  the  battalion  for  the  review. 

The  progress  of  the  battalion  in  learning 
the  infantry  drill,  which  has  been  in  charge  of 
Captain  George  Perrine  of  the  Seventy-first 
Infantry,  New  York  National  Guard,  and  Cap- 
tain R.  S.  Thomas,  of  the  twenty-second  Engi- 
neers, New  York  National  Guard,  is  said  to 
have  excited  favorable  comment  from  military 
men  who  witnessed  the  citizens'  preparedness 
parade  on  May  13,  in  which  the  battalion  fol- 
lowed the  Naval  Consulting  Board  at  the  head 
of  the  engineers'  division. 

The  membership  of  the  battalion  is  indica- 
tive of  the  interest  in  this  movement  which 
has  been  taken  by  New  York  engineers.  It 
includes  not  only  a  number  of  young  men  who 
could  be  made  available  for  active  field  service, 
but  also  many  civil,  mining,  electrical  and  me- 
chanical engineers  of  national  reputation,  who 
are  anxious  not  only  to  lend  their  support 
to  the  movement,  but  to  increase  their  per- 
sonal usefulness  in  case  they  should  have  an 
opportunity  to  render  patriotic  service  in  an 
emergency. 

More  than  half  of  the  membership  of  the 
organization  will  attend  the  military  train- 
ing camp  at  Plattsburg  and,  as  the  officers 
who  have  been  giving  their  time  to  the  bat- 
talion will  be  unusually  busy  this  summer  with 
the  encampments  and  work  of  their  own  or- 
ganizations, the  battalion  will  not  resume 
training  as  an  organization  until  fall.  Many 
members  unable  to  go  to  Plattsburg  will  con- 
tinue training  under  the  direction  of  U.  S. 
Army  officers  at  Fort  Totten,  L.  I.  The  exec- 
utive organization  formed  to  relieve  the  Mili- 
tary Engineering  Lectures  Committee  of  the 
work  of  providing  instruction,  rifle  practice 
and  outdoor  drills  for  the  battalion,  which  was 
noted  on  page  560  of  the  Engineering  Record 
for  April  22,  will  continue  in  office.  Tickets 
of  admission  to  the  review  on  June  1  are 
being  distributed  from  the  office  of  the  secre- 
tary of  this  committee,  C.  R.  Hulsart,  250 
West  Fifty-fourth  Street,  New  York  City. 

The  Committee  on  Military  Engineering 
Lectures  which  was  organized  in  New  York 
City  last  January,  at  a  meeting  Monday, 
effected  a  permanent  organization  under  the 
name  of  the  Military  Engineering  Committee 
of  New  York,  and  expects  to  resume  next  fall 
on  more  definite  lines  the  military  education 
of  engineers.    The  following  names  have  been 


added  to  the  committee:  Clemens  Herschel, 
E.  W.  Van  C.  Lucas,  Kingsley  L.  Martin, 
Ralph  D.  Mershon,  D.  L.  Turner  and  Pope 
Yeatman. 

The  executive  committee  of  the  former  or- 
ganization— Gano  Dunn,  chairman;  D.  S. 
Jacobus,  John  W.  Lieb,  Charles  F.  Rand  and 
J.  Waldo  Smith — was  continued,  and  an  addi- 
tional committee  on  plan  and  scope  was  ap- 
pointed, consisting  of  Charles  F.  Rand,  chair- 
man ;  Gano  Dunn,  Arthur  S.  Dwight  and  J.  S. 
Langthorn.  The  latter  committee  will  study 
in  consultation  with  the  army  officers  the 
question  of  further  work,  particularly  with 
reference  to  fitting  engineers  for  qualification 
in  the  new  Reserve  Corps,  and  will  report  in 
the  fall. 


Convention   of   American   Water- 
works Association  Next  Week 

Final  arrangements  for  the  convention  of 
the  American  Waterworks  Association,  to  be 
held  June  5  to  9  at  the  Hotel  Astor,  New  York 
City,  have  been  completed.  In  addition  to  a 
program  of  technical  papers  and  committee 
reports,  there  will  be  a  trip  to  the  Kensico 
dam  of  the  Catskill  aqueduct  and  an  excursion 
to  Coney  Island. 

Governor    Signs    Bill    Regulating 
Flow  of  New  York  Rivers 

Governor  Whitman  of  New  York  has  signed 
the  bill  relative  to  the  regulation  of  rivers  by 
means  of  storage  reservoirs.  The  measure 
authorizes  the  division  of  the  state  into  dis- 
tricts for  the  purpose  of  maintaining  a  steady 
supply  of  water  in  the  upper  parts  of  the 
rivers.  Under  this  bill  the  excess  of  water  in 
the  spring  will  be  avoided  by  a  series  of  dams 
which  will  also  prevent  drouth  later  in  the 
season. 


City  of  Erie,  Pa.,  Approves  $1,445,- 
000  Bond  Issue 

A  $950,000  bond  issue  was  approved  May 
16  by  the  city  of  Erie,  Pa.,  for  the  construc- 
tion of  the  flood-prevention  works  outlined  in 
the  report  presented  last  fall  by  Farley  Gan- 
nett, consulting  engineer,  of  Harrisburg,  Pa. 
The  city  also  approved  bond  issues  totaling 
$495,000  for  the  elimination  of  grade  cross- 
ings, the  protection  of  Garrison  Run  from 
floods  and  the  construction  of  storm  sewers. 
Plans  are  now  being  prepared  by  Mr.  Gannett. 


Heavy  Bridge  Span's  Hazard- 
ous Boat  Ride  Ends 
Safely 

Windstorm  Comes  Up  Just  as  Span  of  Inter- 
state Highway  Bridge  Across  Columbia 
River  Is  Being  Floated  to  Posi- 
tion— Accident  Is  Narrowly 
Averted 

The  spans  of  the  interstate  highway  bridge 
across  the  Columbia  River,  at  Portland,  Ore., 
are  being  erected  on  shore  and  floated  to  place 
on  barges.  During  the  eight  days  prior  to 
May  2  five  of  the  spans  were  placed  by  this 
method  in  addition  to  three  spans  placed  pre- 
viously. The  work  progressed  smoothly  until 
the  large  lift  span,  272  ft.  in  length,  and 
weighing  about  580  tons,  was  en  route  Ifroiji 
shore  to  piers,  April  26. 

The  span  was  to  have  been  moved  into  place 
early  in  the  afternoon,  but  on  account  of  a 
light  wind,  which  came  up  after  the  span  had 
.  been  lifted  on  the  barges,  the  start  was  post- 
poned. At  4.30  o'clock  the  wind  had  died 
down  and  it  was  decided  to  place  the  span  that 
day.  The  stern-wheel  steamers  Paloma  and 
Hustler,  assisted  by  the  tug  Stimson,  accord- 
ingly took  the  span  out  on  the  river. 

The  bridge  was  almost  in  position  when  a 
sudden  wind  and  rainstorm  sprang  up.  It  is 
estimated  that  the  wind  blew  about  forty 
miles  an  hour  for  nearly  five  minutes.  As 
there  had  not  been  time  to  make  the  lines 
taut  beforie  the  squall  broke,  the  span  began 
moving  upstream,  gaining  enough  momentum 
to  break  all  the  lines.  The  squall  swung  one 
boat  around  crosswise  to  the  current,  breaking 
her  starboard  towline.  The  post  on  the  barge, 
to  which  the  starboard  line  of  the  other  boat 
was  made  fast,  gave  way.  Both  boats  were 
temporarily  out  of  commission  so  far  as  hold- 
ing the  span  against  the  brisk  wind  was  con- 
cerned. 

The  north  end  of  the  span  jammed  against 
the  one  already  in  position.  At  the  south 
end  the  span  caught  the  boom  of  a  derricjc 
which  was  tied  to  a  dolphin  just  above  the 
south  pier,  and  swung  the  derrick  barge 
around  until  it  jammed  between  the  dolphin 
and  the  scow  under  the  south  end  of  the  span. 
New  lines  were  quickly  thrown  out  from  the 
tow  boats  and  from  the  span  to  the  piers. 
After  the  wind  died  down  the  span  was  moved 
hack  over  the  piers  and  landed  without  mishap. 


THE    NORTH    END    OK    FLOATING    SPAN    JAMMED)    AGAINST     THE     NORTH     SPAN     ALREADY     PLACED; 
THE  SOUTH  END  CAUGHT  THE  BOOM  OF  A  DERRICK 
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Dr.  Corthell  Buried  at  Whitman, 
Massachusetts 

With  rites  of  exceeding  simplicity  the  body 
of  Dr.  E.  L.  Corthell,  late  president  of  the 
American  Society  of  Civil  Engineers  and  of  the 
American  Institute  of  Consulting  Engineers, 
was  laid  to  rest  in  the  town  of  his  birth,  Whit- 
man, Mass.,  May  19.  As  befitted  the  memory 
of  one  who  had  fought  valiantly  for  the  Union, 
the  coffin  was  covered  with  the  American 
colors.  About  forty  engineers,  most  of  them 
from  Boston,  attended  the  funeral.  A  little 
group  went  over  from  New  York,  while  Wil- 
liam B.  Landreth,  deputy  state  engineer  of 
New  York,  representing  the  New  York  state 
engineer,  and  Joseph  Ripley,  fellow  member  of 
Dr.  Corthell  on  the  board  of  consulting  engi- 
neers of  the  New  York  State  Barge  Canal, 
came  from  Albany.    F.  P.  Stearns  and  George 


The  volume  of  silt  carried  in  different  loca- 
tions, cross-sections,  grades  and  discharges  of 
canals  will  be  secured  for  the  purpose  of  mak- 
ing comparisons.  Where  the  velocity  of  the 
water  is  low,  deposits  5  or  6  ft.  deep  have  ac- 
cumulated during  the  last  ten  years.  About 
$8,000  has  been  appropriated  to  carry  on  the 
work. 


Chicago  Engineers  Co-operate  for 
Preparedness  Parade 

Engineers  of  Chicago  are  to  march  as  a 
separate  section  in  the  Chicago  preparedness 
parade  planned  for  June  3,  not  June  10,  as 
noted  in  these  columns  last  week.  Sections  are 
required  to  have  at  least  2000  individuals.  To 
obtain  this  number  in  the  short  time  available 
a  voluntary  committee,  composed  of  presidents 


District    Court    Decides    Against 
Louisville  Bridge  Company 

Judge  Walter  Evans,  of  the  United  States 
District  Court  at  Louisville,  Ky.,  handed  down 
a  decision  May  12  in  favor  of  the  U.  S.  Gov- 
ernment in  its  suit  against  the  Louisville 
Bridge  Company  for  failure  to  comply  with  the 
orders  issued  by  the  Secretary  of  War,  Dec. 
12,  1914.  These  orders  were  based  upon  the 
decision  of  the  secretary  that  the  Ohio  Falls 
bridge  of  this  company  at  Louisville  is  an 
unreasonable  obstruction  to  free  navigation  of 
the  Ohio  River.  They  require  the  company 
within  three  years  to  change  the  main  channel 
span  to  provide  a  600-ft.  clear  opening  over 
the  "Indiana  Chute"  and  to  change  the  exist- 
ing swing  span  over  the  Louisville  and  Port- 
land Canal  to  a  lift  span  with  horizontal  clear- 
ance of  200  ft.   and   vertical  clearance,  when 
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Automobiles  Driven  on  Inspection  Trip  of  New  Subway 


Automobiles  were  driven  under  the  Harlem 
River  for  the  first  time  in  the  history  of  New 
Yorlt  City  when  an  inspection  of  the  new  Lex- 
ington Avenue  subway  was  made  May  17.  The 
smaller  picture  was  taken  under  the  middle  of 
the  Harlem  River.  50  ft.  below  the  surface.  The 
construction  of  the  center  wall  on  the  right  is 
straight,  whereas  the  outside  wall  is  curved. 
The  other  picture  was  snapped  at  the  portal  at 


River  Avenue  and  157th  Street.  The  men  can 
be  identified  as  follows :  1,  Commissioner  H.  W. 
Hodge ;  2,  T,  P.  Shonts,  president  Interborough 
Rapid  Transit :  3,  Commissioner  William  Hay- 
ward  ;  4,  Alfred  Craven,  chief  engineer,  Public 
Service  Commission ;  5,  R.  H.  Jacobs,  senior  as- 
sistant division  engineer;  6,  Commissioner  T.  H. 
A\Tiitney  ;  7,  Chairman  Oscar  S.  Straus  ;  S,  Frank 
Hedley.  vice-president  and  general  manager,  In- 
terborough Rapid  Transit ;  9,  <_•.  W^.  Wilder,  elec- 
trical   engineer.    Public   Service   Commission  ;    10, 


Robert  Ridgway,  engineer  of  subway  construc- 
tion ;  11,  George  Keegan,  of  the  Interborough 
Rapid  Transit;  12,  G.  H.  Pegram,  chief  engineer, 
Interborough  Rapid  Transit;  13.  D.  L.  Turner, 
deputy  engineer  of  subway  construction :  14.  I. 
V.  Werbin.  assistant  division  engineer;  15,  J.  B. 
Walker,  secretary.  Public  Service  Commission ; 
16.  R.  S.  Bennett,  Junior  engineer;  17.  Edward 
Leimann,  assistant  engineer;  18,  J.  P.  Locke, 
assistant  division  engineer ;  19,  F.  N.  Robinson, 
secretary. 


F.  Swain,  past  presidents;  Lincoln  Bush,  treas- 
urer, and  T.  J.  McMinn,  assistant  secretary, 
represented  the  American  Society  of  Civil  En- 
gineers. The  secretary,  Charles  Warren  Hunt, 
is  in  California.  F.  A.  Molitor,  secretary,  and 
Henry  W.  Hodge,  member  of  the  council,  repre- 
sented the  American  Institute  of  Consulting 
Engineers. 

The  honorary  pall  bearers  were  Messrs. 
Stearns,  Swain,  Bush,  Molitor,  McMinn  and 
Professor  Hill,  the  last  mentioned  representing 
Brown  University,  Dr.  Corthell's  alma  mater. 
The  active  pall  bearers  were  Harrison  P.  Eddy, 
Richard  A.  Hale,  Frederick  H.  Fay,  S.  E. 
Tinkham,  F.  W.  Hodgdon  and  James  Kendall. 

Make  Investigation  of  Silt  Carried 
by  Irrigation  Canals 

A  concerted  effort  will  be  made  to  solve  the 
problem  of  eliminating  injui-ies  caused  by  silt 
in  the  irrigation  canals  from  the  lower  end  of 
the  Colorado  River.  J.  C.  Allison,  formerly 
chief  engineer  of  the  California  Development 
Company,  and  Dr.  Fortnier,  of  the  public 
roads  and  rural  engineering  bureau  of  the 
U.  S.  Department  of  Agriculture,  will  conduct 
the  research  work.  They  hope  to  discover 
means  of  preventing  accumulation  of  silt  in 
canals,  of  transferring  these  deposits  to  the 
lands  under  irrigation  and  of  eliminating  cer- 
tain  qualities   from   the   silt. 


and  other  officials  of  fifteen  technical  societies, 
has  the  plans  in  charge.  Edmund  T.  Perkins, 
chairman  of  the  engineers'  section  of  the  Chi- 
cago Association  of  Commerce,  is  chairman ; 
Wharton  Clay,  chairman  Joint  Committee  on 
Military  Engineering,  is  vice-chairman  and 
marshal;  E.  N.  Layfield,  secretary  Western  So- 
ciety of  Engineers,  is  treasurer;  B.  F.  Affleck, 
president  Chicago  Engineers'  Club,  is  chair- 
man of  the  finance  committee.  All  engineers, 
whether  affiliated  with  any  society  or  not,  are 
being  urged  to  participate. 


Protests    Against    Letting    Public 
Work  Contracts 

At  a  meeting  of  the  Central  Trades  and 
Labor  Union,  May  15,  at  St.  Louis,  a  protest 
was  made  against  letting  contracts  for  public 
work.  The  legislation  committee  declared  that 
the  system  is  injurious  to  the  taxpayers  and 
wage-earners.  The  Mill  Creek  relief  sewer 
was  cited  as  an  example.  The  committee  also 
declared  that  the  labor,  most  of  which  was 
imported,  was  paid  a  low  wage  and,  according 
to  their  information,  a  profit  of  $900,000  was 
made  on  a  $3,500,000  job.  The  committee 
urged  the  elimination  of  the  contract  system. 
The  city  charter  provides  that  residents  shall 
perform  the  public  work  of  the  city,  which  is 
declared  to  be  impossible  under  the  contract 
system. 


open,  of  78  ft.  above  pool  level. 

The  bridge  company  refused  to  obey  these 
orders  and  stated  on  Nov.  26,  1915,  that  it  in- 
tended to  continue  the  renewal  of  its  super- 
structure on  the  existing  masonry  without 
changing  the  lengths  of  existing  spans  (380 
and  352  ft.).  The  court  also  now  grants  an 
injunction  restraining  the  bridge  company 
from  proceeding  with  the  construction  of  the 
spans  in  question. 

It  is  understood  that  the  case  will  be  appealed 
to  the  Supreme  Court  in  an  effort  to  have  the 
government  pay  compensation  to  the  bridge 
company  for  the  expense  of  making  the  re- 
quired changes. 


Dam  at  Plattsburg  Wrecked 

About  one-third  of  the  new  concrete  dam  on 
the  West  Brook,  at  Plattsburg,  N.  Y.,  known 
as  storage  dam  3,  was  carried  away  May  15. 
The  water  rushed  to  storage  dams  1  and  2, 
inundating  the  state  road  for  a  few  miles  west 
of  Plattsburg.  The  structure  was  erected  at  a 
cost  of  about  $65,000  and  has  been  in  use  less 
than  two  years. 


French  Waterway  Opened 

The  sixty-mile  canal  connecting  the  city  of 
Marseilles,  France,  with  the  River  Rhone  was 
officially  opened  May  7. 
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14,000-Ft.  Yolo  Causeway  in  Cal- 
ifornia Opened  to  Traffic 

A  four-day  carnival  celebrated  the  recent 
opening  of  the  Yolo  causeway  near  Sacra- 
mento, Cal.  The  structure  provides  a  direct 
connection  between  the  east  and  west  sides 
of  the  Sacramento  valley  and  cuts  30  miles  off 
the  distance  between  the  state  capitol  and  San 
Francisco.  The  causeway,  described  in  the 
Engineering  Record  of  Aug.  28,  1915,  page 
248,  is  not  entirely  finished,  as  the  dredger 
canal  is  to  be  spanned  by  a  bascule  bridge, 
which  will  not  be  in  service  until  late  this 
summer.  Meanwhile  a  temporary  wooden 
trestle  by-pass  has  been  built  around  this 
section. 

The  ceremonies  included  an  automobile  par- 
ade across  the  causeway,  led  by  Governor 
Johnson  and  other  state  officials.  Addresses 
were  made  by  the  Governor  and  by  Charles  D. 
Blaney,  highway  commissioner.  It  was 
pointed  out  that  a  highly  satisfactory  struc- 
ture had  been  built  by  the  engineering  depart- 
ment of  the  State  Highway  Commission  for 
less  than  $400,000.  The  cost  of  the  usual 
type  of  construction  built  under  conditions 
such  as  exist  in  the  Sacramento  valley  would 
have  exceeded  $1,000,000. 

The  causeway  provides  the  one  trans-valley 
highway  route  beyond  the  reach  of  extreme 
floods.  For  the  entire  length  of  the  structure 
its  roadway  is  carried  18  ft.  above  a  natural 
depression  resembling  an  old  river  channel. 
This  channel  is  the  by-pass  into  which  floods 
from    the    35,000-sq.    mile    interior    drainage 


Look  Through  Your 
File  of  Pictures 

We  want  to  publish  several  pages 
of  pictures  of  unusual  concrete- 
plant  layouts.  The  unusual  fea- 
tures may  be  in  the  setting  of  the 
mixer,  the  arrangement  of  the 
bins,  the  source  and  control  of  the 
water  supply,  the  methods  of  han- 
dling material  and  concrete  cars 
— anything,  in  fact,  that  will  help 
other  men  solve  their  mixing-plant 
problems. 

Look  through  your  file  of  photo- 
graphs and  send  us  your  prints. 
We  will  carefully  examine  all  you 
send.  Tell  us  where  the  plant  was 
located  and  add  a  sentence  or  two 
of  explanation. 

Two  dollars  will  be  paid  for  each 
print  used.  The  others  will  be  re- 
turned promptly. 

Here  is  an  opportunity  to  pass 
your  good  ideas  along  to  the  other 
fellow   and   to   learn   what   he   has 
done  under  similar  conditions. 
Address  your  prints  to 
THE  EDITOR 

Engineering  Record 
239  West  39th  Street 

New  York  City 


Court   Says   General   Superinten- 
dent Can  Recover  Damages 

A  new  construction  was  recently  put  on  the 
Arizona  Employers'  Liability  law  by  the  state 
Supreme  Court,  which  held  that  a  general 
superintendent  or  manager  of  a  company  has 
a  right  to  recover  damages  for  personal  in- 
juries received  in  hazardous  occupations.  The 
decision  was  rendered  in  the  case  of  A.  E. 
Deyo  vs.  Arizona  Grading  &  Construction 
Company,  of  Tucson.  A  tunnel  was  being 
driven  on  which  Mr.  Deyo  was  employed  as 
superintendent  in  charge  of  operations.  An 
accident  took  place  in  which  he  was  injured. 
The  lower  court  held  that  Mr.  Deyo  had  failed 
to  establish  his  status  as  a  workman.  The 
Supreme  Court  reversed  that  judgment,  rul- 
ing that  the  word  "workman,"  as  used  in  the 
act,  means  employee. 

Students  of  University  of  Michigan 
Hold  Spring  Exhibit 

The  students  of  the  college  of  engineering 
and  architecture  and  the  departments  of  nat- 
ural science  of  the  University  of  Michigan 
held  an  exhibition  May  18  and  19.  The  affair 
was  conducted  by  the  students  to  foster  a  spirit 
of  mutual  understanding  by  demonstrating 
the  work  they  are  doing  and  the  tools  they 
use. 

The  civil-engineering  branch  was  repre- 
sented by  five  departments.  The  hydraulic 
engineers  showed  a  working  model  of  a  modern 
power  development  and  irrigation  project;  tha 


THE    RECENTLY    CO\TLETED    14,0.00-FOOT    YOLO     CAUSEWAY,    BUILT    AT    A    COST    OF    $400,000,    PROVIDES      AN      18-FOOT      HIGHWAY      BEYOND      REACH      OP 

FLOODS.      THE   ROAD   IS    SHOWN    IN    THE    INSERT 


basin  are  to  be  turned  when  the  spring  high 
waters  threaten  the  reclaimed  lowlands  of  the 
lower  Sacramento  and  San  Joaquin  rivers. 
At  present  the  waters  which  annually  flood 
the  Yolo  basin  are  merely  backwater  from  the 
lower  reaches  of  the  river.  Upon  completion 
of  the  long  spillway  now  under  construction 
farther  up  the  river,  this  channel  will  be 
opened  and  used  as  an  overflow  route. 


Blasts   Too   Near   Foundation 
Caused  Akron  Building  Collapse 

The  recent  collapse  of  the  Beacon-Journal 
Building  at  Akron,  Ohio,  noted  in  last  week's 
issue,  was  due  to  the  setting  off  of  dynamite 
blasts  within  6  ft.  of  that  structure.    Excava- 


tion in  the  lot  adjoining  the  wrecked  building 
had  weakened  the  walls,  and  when  blasting 
was  done  only  6  ft.  away  the  building  collapsed. 
Nine  people  were  killed  and  twenty-eight  in- 
jured. That  structural  weakness  did  not  cause 
the  accident  is  shown  by  the  fact  that  nearly 
100  persons  climbed  to  the  roof  only  a  few 
days  ago  to  view  a  parade. 


Storm  Wrecks  Kemp  City,  Okla. 

Twelve  business  houses,  a  two-story  hotel 
and  sixty  residences  in  Kemp  City,  Okla.,  were 
destroyed  May  20  by  a  tornado.  The  little 
town  of  300  was  almost  completely  destroyed 
and  it  is  said  that  no  efforts  will  be  made  to 
rebuild. 


roads  department  tested  and  explained  various 
road  materials,  structures  and  tools;  the  struc- 
tural students  displayed  bridge,  culvert  and 
building  models;  the  railway  students  exhib- 
ited railroad  devices  and  the  sanitary  engi- 
neering department  showed  a  working  model 
of  an  Imhoff  tank. 


$45,000,000    Flood     Control     Bill 
Passes  House — Goes  to  Senate 

The  flood-control  bill^  authorizing  the  ex- 
penditure of  $45,000,000  for  flood  control  and 
general  improvement  of  the  Mississippi  River, 
was  passed  by  the  U.  S.  House  of  Representa- 
tives May  17.  The  vote  was  180  to  53.  The 
bill  now  goes  to  the  Senate. 
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Town  Fathers  Work  Nights  to  Re- 
move Undesirable  Railway 

For  more  than  twenty  years  the  Houston  & 
Texas  Central  Railroad  operated,  without  a 
franchise,  a  switching  track  in  Bryan,  Tex., 
which  connected  its  tracks  with  those  of  the 
International  &  Great  Northern  Railroad. 
This  track,  which  was  the  subject  of  much 
discussion  by  Bryan's  business  men,  passed 
within  15  ft.  of  the  best  hotel,  and  sparks  from 
the  engines  threatened  to  cause  fires  in  adja- 
cent cotton  sheds. 

No  arrangement  could  be  made  for  the 
track's  removal.  The  mayor"  of  Bryan  was  in 
the  undesirable  position  of  having  to  serve 
his  people  and,  at  the  same  time,  hold  his  posi- 
tion as  towerman  with  the  Houston  &  Texas 
Central  Railrv;ad.  The  city  council,  however, 
met  May  6,  without  the  mayor,  and  voted  to 
pave  the  street  intersected  by  the  switching 
track  and  to  remove  any  obstructions  which 
might  interfere.  A  contract  was  immediately 
made  with  a  contractor,  and  at  6.30  p.  m.  the 
same  day  laborers  started  tearing  up  the 
switching  track  which  constituted  the  "obstruc- 
tion." At  2  a.  m.  the  next  morning  the  con- 
crete paving  had  been  laid.  The  solution  to 
the  nice  problem  in  diplomacy  confronting  the 
mayor  has  not  yet  come  to  hand. 


Grand  Rapids  Has  Gas  Explosion 

Vapor  from  gasoline  in  the  sewers  of  Grand 
Rapids,  Mich.,  entering  electric  cable  conduits 
of  the  Consumers'  Power  Company,  is  consid- 
ered the  cause  of  two  explosions  in  the  busi- 
ness section  of  the  city  near  Campau  and 
Pearl  Streets,  May  17.  The  first  explosion 
blew  oflf  a  few  manhole  covers.     The  second 


EXPLOSION  WRECKS  BKICK  PAVEMENT 

one,  a  few  minutes  later,  wrecked  the  brick 
pavement  laid  in  cement  as  shown  and  broke 
window  glass  in  the  vicinity.  A  fire  started, 
I  but  was  put  out  by  pouring  water  into  the 
'conduits. 


Cincinnati    Will    Have    Unofficial 
City  Planning   Commission 

An  unoflBcial  city-planning  commission  of 
five  members  is  soon  to  be  appointed  by  the 
Mayor  of  Cincinnati.  The  city  council  re- 
cently refused  to  authorize  the  appointment 
of  a  permanent  body  under  the  present  law 
requiring  a  two-thirds  majority  of  the  council 
to  overrule  acts  of  the  commission. 


Instruct  Chicago  Engineers  in  Mili- 
tary Bridge  Building 

A  practical  demonstration  of  military  bridge 
building  was  given  a  week  ago  by  the  Joint 
Committee  on  Military  Engineering,  Chicago. 
Capt.  L.  S.  Marsh  of  the  engineer  company 
of  the  Illinois  National  Guard  supervised  the 
exhibition  in  Grant  Park. 

Now  that  the  lecture  course  is  half  over  the 
committee  is  considering  what  to  do  to  con- 
serve the  interest  shown.  Since  engineers 
must  have  at  least  some  rudimentary  military 
training,  evening  drills  are  to  be  started.    Ad- 


Elevator  Tower  Is  30  Feet  Square 
and  180  Feet  High 

THIS  CONCRETE  SHAFT  WAS  RECENTLY 
COMPLETED  FOR  THE  CHICAGO,  MILWAUKEE 
&  ST.  PAUL  RAILWAY  AT  KANSAS  CITY,  MO., 
BY  JAMES  T.  STEWART  &  COMPANY,  INC., 
ENGINEERS  AND  CONTRACTORS,  OF  CHICAGO. 


vantage  may  also  be  taken  of  l.lie  offer  of  a 
suburban  wooded  area  on  which  engineering 
tactics  may  be   carried  out. 

Major  H.  B.  Ferguson,  Corps  of  Engineers, 
U.  S.  A.,  Milwaukee,  spoke  May  11  on  "Service 
of  Reconnaissance  and  Castramentation." 
Major  P.  S.  Bond,  Corps  of  Engineers,  U.  S. 
A.,  Cleveland,  author  of  the  series  of  military 
engineering  articles  which  appeared  in  recent 
issues  of  the  Engineering  Record,  addressed 
the  committee  May  18  on  "Communications 
and  Stream  Crossings,"  illustrated  with  slides 
and  moving  pictures.  Capt.  H.  B.  Sauerman, 
organizer  of  the  National  Guard  engineer  com- 
pany in  Chicago,  gave  a  lecture  May  25  on 
"Fortifications." 


Minnesota    Highway    Commission 
Starts  Publication  of  Journal 

Beginning  this  month  the  Minnesota  State 
Highway  Commission  begins  the  publication 
of  an  official  medium  known  as  the  Minnesota 
Highway  Journal.  The  object  is  to  spread  in- 
formation regarding  the  commission's  work. 
It  will  be  sent  not  only  to  assistant  engineers, 
but  to  others  interested  in  the  betterment  of 
roads  and  bridges  of  the  state.  Copies  will 
be  mailed  to  county  engineers,  superintendents 
of  highways,  county  auditors  and  members  of 
county  boards.  Others  interested  can  receive 
copies  upon  application.  The  office  of  the 
commission  is  in  the  Shubert  Building,  St. 
Paul. 


Engineering  Society  Activities 


The  Harvard  Engineering  Society  of  New 
York  will  hold  its  annual  field  day  at  the  Short 
Hills  (N.  J.)  Club  to-day.  Baseball,  tennis  and 
other  sports  have  been  arranged,  together  with 
a  dinner  in  the  evening. 

The  Engineers'  Club  of  Seattle,  on  May  18, 
entertained  as  its  guest  at  the  regular  noon 
luncheon  Thomas  Riggs,  Jr.,  of  the  Alaska 
Engineering  Commission.  He  discussed  the 
new  government  railroad  in  Alaska. 

The  Engineers'  Society  of  Northeastern 
Pennsylvania  held  a  meeting  May  18  at  which 
Herbert  Axford,  of  the  coal-mining  department 
of  the  Delaware,  Lackawanna  &  Western  Rail- 
road, discussed  the  design  and  operation  of 
pumps. 

The  Engineers'  Club  of  Trenton  held  its  last 
spring  meeting  May  25,  at  which  W.  L.  D'Olier, 
of  the  D'Olier  Centrifugal  Pump  &  Machine 
Company,  presented  an  illustrated  paper  en- 
titled "Progress  and  Development  of  the  Art  of 
Sewage  Treatment." 

The  Associated  Engineering  Societies  of  St. 
Louis  was  addressed  May  24  by  William  A. 
O'Brien,  chief  engineer  of  the  Little  River 
Drainage  District,  of  Missouri,  who  discussed 
the  work  of  the  district.  The  meeting  was 
held  at  the  Engineers'  Club  under  the  auspices 
of  the  St.  Louis  Association  of  Members  of  the 
American  Society  of  Civil  Engineers. 

The  Engineers'  Society  of  Western  Pennsyl- 
vania recently  held  the  fourth  of  a  series  of 
military  engineering  lectures,  at  which  Major 
J.  C.  Oakes,  Corps  of  Engineers,  U.  S.  A.,  gave 
a  lecture  on  "Military  Roads,  Bridges,  Fords 
and  Ferries."  At  the  May  16  meeting  Sanford 
E.  Thompson,  consulting  engineer,  of  Boston, 
discussed  scientific  methods  in  construction. 

The  Texas  Association  of  Members  of  the 
American  Society  of  Civil  Engineers  held  a 
meeting  at  Galveston,  May  19  and  20.  The 
following  papers  were  presented:  "Relative 
Strengths  of  Concrete  Due  to  Varying  Propor- 
tions of  Cement,"  by  Prof.  F.  E.  Giesecke, 
University  of  Texas;  "Features  of  Engi- 
neering Interest  and  the  City  of  Galveston," 
by  W.  M.  Blackburn,  Galveston,  and  "Industrial 
Preparedness,"  by  John  B.  Hawley,  of  Fort 
Worth.  Election  of  officers  virill  take  place  at 
the  meeting  next  October  at  Dallas. 

The  American  Society  of  Civil  Engineers  held 
on  May  24  the  regular  semi-monthly  meeting 
adjourned  from  May  17  on  account  of  the  death 
of  Dr.  Elmer  L.  Corthell.  H.  de  B.  Parsons  pre- 
sented an  illustrated  paper  on  "Engineering 
Fallacies."  A  letter  from  Col.  E.  W.  Van  C. 
Lucas  of  the  Twenty-second  Regiment  of  Engi- 
neers, N.  Y.  National  Guard,  stated  that  it  was 
desired  to  get  3000  men  to  join  the  National 
Guard  during  the  month  of  May.  Capt.  E.  F. 
Robinson  then  made  a  short  address  urging  the 
engineers  to  join,  pointing  out  both  the  desira- 
bility of  individual  preparedness  for  military 
purposes  and  the  value  of  the  training  for 
every-day  civil  life. 
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What  Engineers  and 
Contractors  Are  Doing 


Morgan  Cilley,  formerly  assistant 
mechanical  engineer  in  the  ofl5ce  of  public 
roads,  U.  S.  Department  of  Agriculture,  was 
recently  appointed  estimator  and  computer  in 
the  supervising  architect's  office  of  the  treas- 
ury department,  at  Washington,  D.  C.  Mr. 
Cilley  was  graduated  from  the  Cooper  Union 
school  in  New  York  City  in  1907,  which  he 
attended  while  working  in  that  city.  His  first 
employment  was  with  the  Brackett  Bridge 
Company,  of  Cincinnati,  as  computer  and 
draftsman  in  1900.  He  spent  1901  and  1902 
with  the  De  Dion,  Bouton  Motorette  Company, 
of  Brooklyn,  after  which  he  was  employed  by 
Purdy  &  Henderson,  consulting  engineers,  of 
New  York  City.  He  later  went  to  the  Em- 
pire Bridge  Company,  of  Brooklyn,  and  then 
became  connected  with  Westinghouse  Church 
Kerr  &  Company,  of  New  York.  In  1905  he 
was  engaged  on  tunnel  work  by  the  Pennsyl- 
vania, New  York  &  Long  Island  Railroad.  He 
was  made  building  inspector  and  assistant  en- 
gineer to  the  building  superintendent  of  the 
Brooklyn  Rapid  Transit  Company  in  1906, 
but  resigned  the  next  year  to  become  asso- 
ciated with  Charles  W.  Leavitt,  landscape 
engineer,  of  New  York  City.  Prom  1908  to 
1911  he  was  in  the  employ  of  the  U.  S.  gov- 
ernment in  the  Philippine  Islands  as  assistant 
engineer  and  later  as  district  engineer  in  the 
Bureau  of  Public  Works.  The  Troy  Wagon 
Works  Company,  of  Troy,  Ohio,  made  him 
special  representative  in  eastern  Canada  in 
1911.  He  was  later  consulting  engineer  and 
assistant  factory  superintendent  for  that  com- 
pany. He  became  connected  with  the  U.  S. 
Department  of  Agriculture  in  1914. 

Ferris  LeRoy  Francisco,  con- 
sulting engineer,  of  New  York  City,  has  been 
appointed  a  member  of  the  board  of  super- 
vising engineers  of  Chicago.  Mr.  Francisco's 
first  engineering  work  was  with  the  Newark 
(N.  J.)  Electric  &  Power  Company.  He  spent 
two  years  with  that  company,  after  which  he 
was  engaged  by  various  Eastern  electric  rail- 
ways on  nearly  every  kind  of  engineering 
work.  In  1902  he  was  made  engineer  for  the 
Continental  and  American  tobacco  companies, 
at  Louisville,  Ky.,  and  in  1905  rose  to  the  posi- 
tion of  chief  engineer  for  the  American 
Tobacco  Company  and  all  its  subsidiaries. 
While  in  that  position  he  supervised  buildings 
in  various  cities  costing  more  than  $3,000,000. 
Four  years  ago  he  became  a  member  of  the 
firm  of  Francisco  &  Jacobus,  engineers  and 
architects.  New  York  City.  Mr.  Francisco 
will  retain  his  connection  with  his  firm,  with 
ofiices  in  New  York  and  Chicago. 

W.  A.  McIntyre  has  resigned  as  chief 
highway  engineer  for  the  Association  of 
American  Portland  Cement  Manufacturers  to 
become  assistant  manager  of  the  Hy-Rib,  lath 
and  highway  department  of  the  Trussed  Con- 
crete Steel  Company,  with  headquarters  at 
Youngstown,  Ohio.  Mr.  McIntyre  was  grad- 
uated from  the  civil-engineering  department 
of  the  University  of  Pennsylvania  in  1904. 
For  two  years  prior  to  entering  college  and 
also  during  each  summer  and  until  the  end  of 
1906,  he  was  with  the  firms  of  Chester  E. 
Albright  and  Albright  &  Mebus,  of  Philadel- 
phia, on  land  development  and  sewer  and  trol- 
ley construction.  He  was  later  with  the  gov- 
ernment on  suction-dredge  work  in  the  Dela- 
ware River  and  New  York  harbor,  after  which 
he  was  superintendent  of  construction  for  W. 
Gordon  Smith,  of  Hammond,  Ind.  Mr.  Mc- 
Intyre spent  1908  and  1909  with  the  city  of 
Philadelphia  in  the  bureau  of  surveys.  He 
was  engineer  and  superintendent  of  high- 
ways of  Lower  Merion  Township,  Pennsyl- 
vania, during  1910  and  1911.  He  became  con- 
nected with  the  Association  of  American  Port- 
land Cement  Manufacturers  in  1912. 


Charles  G.  Thornburg  has  re- 
signed as  assistant  engineer  in  the  Bureau  of 
Water  of  Philadelphia  to  become  resident  en- 
gineer for  Frank  C.  Roberts  &  Company  on 
the  construction  of  an  ore  dock  at  Port  Henry, 
N.  Y.,  for  the  Lake  Champlain  &  Moriah  Rail- 
road. Mr.  Thornburg  was  recently  in  charge 
of  the  construction  of  the  sedimentation  basin 
at  the  Torresdale  filters,  at  Philadelphia. 

Olaf  Laurgaard,  consulting  engi- 
neer, of  Portland,  Ore.,  is  a  candidate  for  one 
of  the  twelve  Republican  nominations  for  state 
representative  from  Multnomah  County.  Mr. 
Laurgaard  was  the  engineer  in  charge  of  the 
construction  of  the  Tumalo  irrigation  project 
in  central  Oregon,  built  by  the  state  in  1913. 
He  is  thirty-six  years  of  age,  a  graduate  of 
the  University  of  Wisconsin  and  has  lived  in 
Portland  since  1910.  He  was  also  assistant 
engineer  on  the  Okanogan  (Wash.)  govern- 
ment irrigation  project  and  engineer  in  charge 
of  the  construction  of  the  ConconnuUy  dam  of 
that  project.  He  is  at  present  consulting 
engineer  on  the  Suttle's  Lake,  Paisley  and 
Brewster   projects. 

A.  F.  MacCallum  has  resigned  as 
city  engineer  of  Hamilton,  Ont.,  to  fill  a  sim- 
ilar position  at  Ottawa. 

M.  T.  Cantell  was  recently  made 
municipal  engineer  of  St.  Vital,  Man. 

William  E.  Foss,  who  has  been  act- 
ing chief  engineer  of  the  Metropolitan  Water 
and  Sewerage  Board  of  Massachusetts  since 
August,  1915,  has  been  made  chief  engineer 
of  the  board.  Mr.  Foss  began  his  engineer- 
ing career  in  1885  as  rodman  in  the  city  sur- 
veyor's office  at  Boston.  He  was  made  transit- 
man  a  year  later  and  in  1889  was  appointed 
engineer  for  the  West  Kearney  Improvement 
Company,  of  Kearney,  Neb.  He  returned  to 
Boston  later  in  that  year  to  become  assistant 
engineer  for  the  western  division  of  the  water- 
works. After  six  years'  service  he  was  made 
division  engineer  of  the  Metropolitan  water- 
works of  Boston,  in  charge  of  designs,  esti- 
mates and  construction.  Mr.  Foss  has  acted 
as  consulting  engineer  for  various  cities  and 
corporations. 

A.  F.  McMahon  will  have  charge  of  the 
bitulithic  paving  at  Grinnell,  Iowa,  the  contract 
for  which  was  recently  awarded  to  William 
Horrabin,  of  Iowa  City.  Mr.  McMahon  has  had 
entire  charge  of  200,000  sq.  yd.  of  bitulithic 
paving  in  Grinnell  during  the  past  seven  years. 

Howard  E.  Hyde,  formerly  acting  city  engi- 
neer of  Manila,  and  for  many  years  principal 
assistant  engineer  of  the  sewerage  system  and 
street  paving  work  at  Havana,  Cuba,  has  re- 
signed from  his  position  in  connection  with  the 
new  waterworks  for  Providence,  R.  I.  After 
June  1  he  will  become  associated  with  Young 
&  Hyde,  Inc.,  contracting  engineers,  of  New 
York  City,  with  which  company  he  has  been 
indirectly  connected  for  the  past  four  or  five 
years. 

WilliamBowie,  on  the  recommendation 
of  the  superintendent  of  the  U.  S.  Coast  and 
Geodetic  Survey,  and  the  secretary  of  com- 
merce, has  just  been  appointed  the  member 
from  the  United  States  of  the  Permanent  Com- 
mission of  the  International  Geodetic  Associa- 
tion. Since  1909  Mr.  Bowie  has  been  chief  of 
the  division  of  geodesy  of  the  coast  and  geo- 
detic survey.  In  1912  he  was  one  of  the  dele- 
gates from  the  United  States  to  the  convention 
of  the  International  Goedetic  Association, 
which  met  in  Hamburg,  Germany.  This  asso- 
ciation was  organized  more  than  fifty  years  ago 
for  the  purpose  of  securing  the  co-operation 
the  European  nations  in  undertaking  certain 
geodetic  problems  which  were  international  in 
scope. 

Henry  W.  Dun  has  resigned  as  assistant 
engineer  in  the  office  of  the  city  eng:ineer  of 
Albany,  N.  Y.,  to  accept  a  position  in  the  engi- 
neering department  of  the  Atchison,  Topeka 
and  Santa  Fe  Railway. 


G.  A.  H  a  R  w  o  o  D,  chief  engineer  of  electric 
zone  improvements  of  the  New  York  Central 
Railroad,  has  been  appointed  engineering 
assistant  to  the  vice-president  of  operation, 
with  headquarters  at  New  York  City.  Mr. 
Harwood  was  born  in  Waltham,  Mass.,  in 
1875,  and  was  graduated  from  Tufts  College 
in  1898.  During  his  college  course  he  did  sum- 
mer work  with  the  Fitchburg  Railroad  (now 
part  of  the  Boston  &  Maine) ,  and  after  gradu- 
ation he  returned  to  this  road,  remaining  until 
1900.  In  1900  he  came  to  the  New  York  Cen- 
tral as  draftsman.  The  following  year  he 
was  made  special  assistant  to  the  designing 
engineer,  and  from  May,  1904,  to  February, 
1905,  was  engineer  of  grade  crossing  elimina- 
tion for  the  entire  line  east  of  Buffalo.  In  the 
latter  month  he  was  transferred  to  the  electric- 
zone  improvement  work  in  and  near  New  York 
City  as  assistant  terminal  engineer  on  the  new 
Grand  Central  Terminal.  A  year  later  he  was 
made  terminal  engineer,  and  late  in  the  same 
year  (November,  1906)  was  appointed  chief 
engineer  of  electric-zone  improvements.  Be- 
sides carrying  through  to  completion  the  new 
Grand  Central  Terminal  and  the  electrification 
of  the  terminal  zone  he  has,  with  H.  D.  Jouett, 
designing  engineer  of  West  Side  improve- 
ments, handled  for  the  railroad  the  prepara- 
tion of  plans  for  the  reconstruction  of  the 
freight  line  on  the  west  side  of  Manhattan 
(see  the  Engineering  Record  of  May  6,  page 
614)  and  has  also  been  a  member  of  a  com- 
mittee negotiating  with  the  city  of  Buffalo 
relative  to  a  new  union  station  at  that  point. 
Mr.  Harwood  is  a  director  of  the  American 
Society  of  Civil  Engineers  and  a  member  of 
the  committee  on  electricity  of  the  American 
Railway  Engineering  Association.  For  the 
present  it  is  understood  that  he  will  retain  his 
former  duties  with  the  railroad,  and  no  suc- 
cessor is  announced. 


Obituary  Notes 


David  West  Cunningham,  mem- 
ber of  the  American  Society  of  Civil  Engi- 
neers since  1873,  died  at  Montrose,  Cal.,  May 
10,  at  the  age  of  eighty-seven.  Mr.  Cunning- 
ham constructed  many  water  systems  through- 
out the  New  England  states,  among  them  be- 
ing the  systems  at  Charlestown  and  Lowell, 
Mass.,  and  the  Boston  waterworks.  He  spent 
six  years  in  the  service  of  the  Chilean  govern- 
ment, during  which  time  he  constructed  the 
Tarkio  Valley  Railroad,  said  to  be  the  first 
across  the  Andes  Mountains.  Mr.  Cunning- 
ham, who  was  a  graduate  of  Harvard  Uni- 
versity, retired  from  active  engineering  prac- 
tice about  twenty  years  ago. 

James  M.  Mack,  head  of  the  Mack  Pav- 
ing Company,  of  Philadelphia,  died  May  18  at 
his  home  in  that  city.  He  had  been  in  the  con- 
tracting business  in  Philadelphia  since  1900. 

Hugh  Brown,  who  was  connected  with 
the  early  construction  of  the  Grand  Trunk 
Railway  in  Canada,  died  in  Detroit,  May  19,  at 
the  age  of  87. 

Ernest  Gay,  consulting  eng:ineer,  of 
Windsor,  Ont.,  died  in  that  city.  May  21,  at  the 
age  of  53. 

Charles  W.  Appleby,  who  resigned  as 
city  engineer  of  Albany,  N.  Y.,  three  years  ago, 
died  in  that  city  May  20.  Since  leaving  the 
employ  of  the  city  Mr.  Appleby  had  been  en- 
gaged in  general  contracting. 

Fr.»3DERICK  H.  Meyers,  assistant  engi- 
neer in  the  drafting  division  of  the  headquar- 
ters department  of  the  Board  of  Water  Supply, 
New  York  City,  died  May  21.  He  entered  the 
service  on  the  Catskill  Aqeduct  in  1906  as  topo- 
graphical draftsman  at  Poughkeepsie.  He  was 
made  assistant  engineer  in  1911  and  was  trans- 
ferred to  New  York  City  in  1914. 
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New  Road  Machine  Has  Rotary 
Displacement  Pump 

A  combination  road-maintenance  and  con- 
struction truck  has  just  been  introduced  by  the 
White  Company,  of  Cleveland.  The  machine 
has  facilities  for  sprinkling  and  flushing 
streets,  applying  heavy  or  light  oils  to  roads 
and  spreading  hot  asphaltic  oils  to  road  sur- 
faces under  a  penetrating  pressure.  The  iron 
tank  which  holds  the  liquids  can  be  detached 
and  the  truck  used  with  an  ordinary  body  for 
general  hauling. 

Two  of  the  chief  features  of  the  truck  are 
the  rotary  displacement  pump  and  the  special 
White  heating  system.  The  temperature  of  a 
tank  full  of  material  can  be  raised  at  the  rate 
of  1  deg.  a  minute  and  maintained  at  350  deg. 

The    pump   is  driven   by   a   lay   shaft   from 


without  repairs.  To  give  the  benefit  of  this 
experience  to  architects,  engineers  and  owners 
of  Barrett  specification  roofs,  a  twenty-year 
surety  bond  guaranty  will  be  given,  without 
charge,  on  all  Barrett  specification  roofs  of 
50  squares  or  more  in  the  United  States  and 
Canada,  in  towns  of  25,000  or  over,  and  in 
smaller  centers  where  Barrett  inspection  serv- 
ice is  available.  The  roof  must  be  laid  by  a 
roofing  contractor  in  strict  accordance  with 
the  Barrett  specification  dated  May  1,  1916, 
and  subject  to  the  inspection  and  approval 
of  the  Barrett  Company. 


New  Line  of  Jaw  Crushers  Demon- 
strated at  Columbus 

Tests   and   demonstrations   of  the   new   line 
of  jaw   crushers   being  placed  on   the  market 


AUTOMATIC     DRIP     TROUGH     PREVENTS     LEAKAGE     AFTER  OIL   HAS   BEEN    TURNED   OFF 


the  rear  of  the  transmission  case.  It  can  be 
used  to  fill  the  tank  with  oil  or  water  by  means 
of  an  intake  pipe  at  the  front,  or  to  load  direct 
from  freight  cars.  As  the  pump  has  a  lift 
of  13  ft.,  the  truck  need  not  be  on  a  lower 
level  than  the  cars.  While  the  liquid  is  being 
heated  the  pump  keeps  it  in  constant  circula- 
tion, preventing  the  heavy  oils  from  settling 
at  the  bottom  of  the  tank.  Oil  is  delivered 
to  a  set  of  sixteen  nozzles  on  the  rear  of  the 
truck  and  spread  uniformly  over  a  strip  of 
road  8%  ft.  wide.  The  80-lb.  pressure  drives 
the  liquid  into  the  crevices  of  the  road  surface 
and  binds  it  firmly.  After  the  oil  has  been 
turned  off  the  pump  carries  the  quantity  re- 
maining in  the  pipes  back  into  the  tank.  An 
automatic  drip  trough  prevents  leakage. 

The  heater  is  located  on  the  rear  of  the 
tank.  It  consists  of  a  gasoline  burner  which 
uniformly  distributes  heat  to  the  boiler  flues 
in  the  lower  section  of  the  tank.  Danger  of 
igniting  the  liquid  in  the  tank  is  said  to  be 
eliminated. 

The  tank  can  be  cleaned  by  using  the  pump 
pressure  to  circulate  kerosene.  A  small  tank 
of  this  cleaning  fluid  is  attached  to  the  left 
side  of  the  tank. 


by  the  Jeffrey  Manufacturing  Company,  of 
Columbus,  Ohio,  were  recently  made  at  the 
Jeffrey  plant  before  a  number  of  engineers 
and  contractors'  supply  dealers.  The  new 
crushers,  which  embody  distinctive  features 
of  design,  are  said  to  have  received  the  en- 
thusiastic approval  of  those  present.  The 
Jeffrey  pulverizers  and  loading  machines  were 
also  demonstrated. 

In  the  evening  the  party  was  entertained  at 
a  banquet  at  the  Athletic  Club  of  Columbus. 
Officers  of  the  company  were  present  to  pledge 
their  support  to  the  agents  who  will  sell  the 
new  line.  L.  A.  Kling,  manager  of  the  new 
department,  pre.sided. 

Concrete  Mixer  Operated  by  In- 
mates of  Insane  Asylum 

The  Chain  Belt  Company,  of  Milwaukee, 
claims  that  the  term  "fool  proof"  may  well  be 
applied  to  its  concrete  mixers.  In  substan- 
tiation of  this  assertion,  the  mixer  ovvTied  by 
the  Michigan  State  Hospital  for  the  Insane,  at 
Kalamazoo,  and  operated  by  the  inmates,  is  a 
"Chain  Belt."  According  to  the  foreman  in 
charge,  the  inmates  do  good  work,  although 
they  have  to  be  handled  carefully. 


Issues  20-Year  Guaranty  Bond  Foreign    Products    Exhibited 


Four  large  collections  of  hardware,  cotton  and 
woolen  goods,  paper  and  stationery,  together 
with  reports  from  the  Bureau  of  Foreign  and 
Domestic  Commerce  covering  foreign  market 
conditions,  offered  an  unusual  opportunity  for 
the  American  manufacturer  to  acquaint  him- 
self with  existing  conditions  in  foreign  coun- 
tries. 

Dealers  and  Manufacturers  Meet 

A  joint  convention  was  held  May  10  to  12 
at  Pittsburgh,  composed  of  members  of  the 
Southern  Supply  and  Machinery  Dealers,  Na- 
tional Supply  and  Machinery  Dealers  and 
American  Supply  and  Machinery  Manufac- 
turers associations. 

The  morning  of  Monday,  May  10,  was  de- 
voted to  a  joint  open  session  at  which  ad- 
dresses of  welcome  were  made  by  H.  P.  Bope, 
of  the  Carnegie  Steel  Company,  Robert  Gar- 
land, of  the  Garland  Nut  &  Rivet  Company 
and  F.  J.  Lanahan,  of  the  Fort  Pitt  Malleable 
Iron  Company.  The  associations  met  in  their 
respective  halls  Monday  afternoon  and  con- 
tinued with  their  respective  separate  pro- 
grams. 


Business  Notes 

The  Parker  Supply  Company  of  New  York 

City  has  removed  its  offices  to  785  East  135th 
Street. 

David  Lupton's  Sons  Company  has  opened 
a  direct  sales  office  in  the  Oliver  Building, 
Boston,  with  Harry  Wolf  as  sales  engineer. 

Bruno  Grosche  &  Company,  of  New  York 
City,  will  hereafter  be  known  as  the  S.  P.  F. 
Wood  Preserving  Company.  The  offices  remain 
at  90  Wall  Street. 

O.  E.  Thomas  has  been  appointed  district 
manager  for  the  Terry  Steam  Turbine  Com- 
pany of  Hartford,  Conn.  Mr.  Thomas  will  have 
headquarters  in  the  Washington  Building,  Los 
Angeles,  and  handle  sales  in  Arizona  and  parts 
of  California  and  Nevada. 

The  International  Filter  Company  of  Chicago 
has  appointed  Wilbur  S.  Wilding  Eastern  rep- 
resentative, with  headquarters  in  the  Wool- 
worth  Building,  New  York  City.  A  few  years 
ago  Mr.  Wilding  took  charge  of  the  San  Fran- 
cisco office  of  this  company. 

The  Standard  Brick  Company,  of  Crawfords- 
ville,  Ind.,  has  taken  a  license  from  the  Dunn 
Wire-Cut-Lug  Brick  Company  for  the  manu- 
facture of  wire-cut-lug  paving  brick.  This 
makes  thirty  companies  operating  forty-eight 
plants  now  engaged  in  the  manufacture  of 
wire-cut-lug  brick. 

D.  A.  Casey,  who  has  been  connected  with 
the  Westinghouse  Electric  &  Manufacturing 
Company  for  the  past  six  years  as  machinery 
salesman  through  the  Pittsburgh  territory,  re- 
signed May  15.  He  has  organized  the  Service 
Supply  &  Equipment  Company,  with  offices  in 
the  Fulton  Building,  Pittsburgh,  Pa. 


Experience  has  convinced  the  Barrett  Com- 
pany that  with  the  workmanship  properly 
safeguarded  a  Barrett  specification  roof  will 
last  for  a  minimum   period  of  twenty  years 


A  comprehensive  collection  of  foreign-made 
articles  was  on  exhibition  at  the  annual  meet- 
ing of  the  National  Association  of  Manufac- 
turers held  in  New  York  City,  May  15  to  17. 


Trade  Publications 

The  following  companies  have  recently  issued 
trade  literature: 

Blaw  Steel  Construction  Company,  Pitts- 
burgh, folder,  illustrated,  describing  Blaw 
Adjustable  Rectangular  Culvert  Form. 

Zelnicker  Supply  Company,  St.  Louis,  cata- 
log, 8%  X  3%  in.,  10  pages.  A  list  of  special 
bargains  in  second-hand  equipment  for  con- 
tractors. 

Link  Belt  Company,  Chicago.  Booklet  267, 
"Moving  Material  Indian  File,"  3%  x  6%  in., 
?4  pages,  illustrated.  Describes  a  variety  of 
belt  and  other  conveyors. 

James  Leffel  &  Company,  Springfield,  Ohio. 
Bulletin  54;  6  x  9  in.,  32  pages,  devoted  to 
Leffel  turbine  waterwheels.  Describes  methods 
of  measuring  stream  flow.  By  referring  to 
tables  horsepower  and  other  data  regarding 
installation  of  turbines  are  available.  Installa- 
tions of  every  kind  of  turbine  are  well  shown 
in  four-color  illustrations. 
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Waterworks  Number 

FOLLOWING  the  custom  of  former 
years,  this  issue  of  the  Engineering 
Record,  preceding  the  annual  convention  of 
the  American  Waterworks  Association, 
which  meets  in  New  York  next  week,  is  de- 
voted largely  to  waterworks  articles.  It  con- 
tains a  fund  of  information  as  diverse  as  it 
is  valuable.  Chief  engineer,  superintendent, 
chemist  and  bacteriologist,  assistant  engi- 
neer and  construction  man  will  all  find 
something  in  the  following  pages  directly 
applicable  to  his  work.  Asked  for  crit- 
icism of  this  journal's  former  waterworks 
numbers  an  engineer  of  wide  experience 
said:  "I  have  found  your  articles  excel- 
lent, but  the  tendency  is  to  give  most  of 
your  space  to  the  problems  of  the  big, 
costly  projects  with  which  the  small  town 
engineer  never  has  to  deal.  From  the 
newspaper  point  of  view  this  policy  is,  per- 
haps, justifiable,  but  it  neglects  a  large 
class  of  men  who  want  information  on  the 
small-scale  undertakings — the  jobs  that 
are  the  day's  work  for  them."  In  planning 
the  contents  of  this  issue  this  criticism 
proved  decidedly  helpful  and  an  examina- 
tion of  the  pages  which  follow  will  dem- 
onstrate that  this  year's  waterworks  num- 
ber is  essentially  for  the  man  in  charge 
of  small-town  activities.  It  is  not  possible 
here  to  give  a  complete  outline  of  the 
contents,  but  attention  is  invited  to  the 
articles  on  the  new  filtered  gravity  water 
supply  for  the  village  of  Le  Roy,  N.  Y. ; 
the  meter  maintenance  and  repair  system 
in  operation  at  East  Orange,  N.  J.;  the 
saving  of  water  in  a  100-per  cent  metered 
city — Oak  Park,  111.;  Diesel-engine  pump- 
ing at  Appleton,  Wis.,  and  comparative 
costs  of  sterilizing  water  with  hypochlorite 
and  liquid  chlorine.  These  articles  treat  of 
work  which  is  not  out  of  the  ordinary  be- 
cause of  size,  cost  or  special  conditions. 
They  are  practical — for  practical  men. 

Unjust  Accusations 

THAT  the  Thompson  committee  of  the 
New  York  Legislature,  which  has  for 
some  time  been  attempting  to  discredit  the 
Public  Service  Commission  for  the  First 
District,  in  charge  of  the  construction  of 
New  York  City's  new  transit  system,  has 
outlived  any  usefulness  it  may  have  had, 
and  has  lately  been  reflecting  more  on  its 
own  ability  than  on  that  of  the  commis- 
sion it  is  supposed  to  be  discrediting,  is 
admitted  on  all  hands.  However,  when 
the  committee  persists,  by  means  of  state- 
ments and  insinuations  without  founda- 
tion in  fact,  in  attempting  to  misrepresent 
reputable  members  of  the  engineering  pro- 
fession, no  matter  how  far  below  contempt 
the  committee  has  brought  itself,  it  is  due 


to  the  engineers  attacked  to  state  publicly 
to  the  profession  that  the  charges  made 
and  implied  against  them  are  baseless  and 
without  justification.  Anyone  who  has 
read  the  public  letter  from  Alfred  Craven 
to  the  chairman  of  this  committee,  called 
forth  by  the  insinuations  of  the  commit- 
tee's counsel  while  Mr.  Craven  was  testi- 
fying before  it,  can  appreciate  the  dis- 
agreeable situation  in  which,  unfortu- 
nately, unscrupulous  politicians  have  the 
power  to  place  any  man  whom  they  at- 
tack. The  attacks  on  Mr.  Craven  were 
entirely  uncalled  for.  His  life's  record  as 
an  engineer,  including  his  service  with  the 
commission,  is  a  complete  refutation  of 
the  slurs  cast  upon  him. 

Selling  Water  Efficiently 

WHEN  the  taking  of  a  bath  is  a  re- 
corded event — recorded  on  the  meter 
chart  of  the  main  supply  to  a  city  of  31,000 
— water  pipes  are  pretty  tight.  Even  with 
such  a  record  the  officials  of  the  water  de- 
partment of  Oak  Park,  111.,  are  still  look- 
ing for  leaks  and  do  not  profess  to  have 
reached  the  ideal.  Incidentally  there  are 
no  free  services,  so  that  consumers  actu- 
ally pay  for  the  water  wasted  through 
leaky  fixtures.  In  less  than  two  years  the 
night  consumption  has  been  reduced  from 
800,000  to  400,000  gal.,  and  the  bathtub 
story  is  not  fiction.  The  superintendent 
has  another  halving  of  the  night  rate  in 
mind  as  his  goal. 

The  key  to  the  method  of  administering 
the  department,  as  outlined  in  the  account 
on  page  738  is  the  absolute  control  which 
the  department  officials  have  over  the  sys- 
tem. In  the  matter  of  "high-bill"  com- 
plaints, no  leniency  is  shown  where 
charges  are  proved  to  be  just,  because  it 
has  been  found  that  leniency  encourages 
waste.  Oak  Park  is  a  higli-class  residen- 
tial suburb,  and  therefore  it  is  compara- 
tively easy  to  educate  the  citizens  to  the 
necessity  of  keeping  fixtures  in  repair.  In 
fact,  they  are  educated  to  such  an  extent 
that  they  are  coming  to  demand  a  better 
grade  of  work  from  the  plumbers. 

Another  vital  point  in  the  water  depart- 
ment's success  is  the  backing  given  by  the 
administration,  which  is,  in  effect,  that  of 
the  city-manager  form  of  government.  Oak 
Park  still  adheres  to  the  town  system  and 
the  municipality  is  run  as  would  be  a 
business.  The  voters  recently  rejected  the 
council-and-mayor  form  of  government. 

The  contrast,  in  the  matter  of  water 
consumption,  between  Oak  Park  and  un- 
metered  suburbs  near  Chicago  is  striking. 
But  Oak  Park  has  just  as  beautiful  lawns 
and  its  citizens  use  just  as  much  water 
legitimately  as  those  of  communities 
where  the  consumption  is  several  times  as 


great.  Oak  Park's  record  is  a  shining  ex- 
ample of  what  can  be  done  when  the  sell- 
ing of  water  is  put  on  a  strictly  commer- 
cial basis. 

Architecture  for  Engineers 

ENGINEERS  who  have  occasion  to  de- 
sign ornamental  bridges  or  buildings 
must  often  realize  their  lack  of  preparation 
in  even  the  simplest  fundamentals  of  archi- 
tectural design.  Due  to  the  prevailing  ten- 
dency in  engineering  schools  toward  crowd- 
ed curricula,  containing  highly  specialized 
and  differentiated  technical  courses,  our 
educators  have  not  provided  broadening  and 
helpful  general  courses  in  closely  allied 
fields.  One  of  the  difficulties  has  been  that 
the  desired  condensed  courses  are  not  of- 
fered by  outside  departments.  For  ex- 
ample, a  course  dealing  with  elementai-y 
principles  and  illustrated  by  interest-arous- 
ing examples  taken  from  the  student's  own 
special  field  is  requested  from  the  depart- 
ment of  architecture  by  the  civil  engineer- 
ing department.  Instead  of  such  a  course 
being  created,  the  engineering  students  are 
often  offered  a  piece  of  dead  wood  cut  from  a 
more  extended  course  given  to  architectural 
students.  The  same  is  sometimes  true  of 
the  courses  given  by  the  various  depart- 
ments of  engineering  to  the  students  from 
other  departments.  Changes  in  engineer- 
ing courses  are  of  perennial  interest  and 
the  advisability  of  providing  a  short  course 
in  architectural  design  for  civil  engineer- 
ing students  warrants  the  careful  consid- 
eration of  those  responsible  for  curricula. 

James  J.  Hill,  Empire  Builder 

AS  an  empire  builder,  as  a  railroad  op- 
erator and  not  as  a  "railroad  mag- 
nate," as  the  Wall  Street  variety  of  rail- 
road men  are  styled,  the  memory  of  James 
J.  Hill  will  go  down  in  American  trans- 
portation history.  With  him  the  intrinsic 
worth  of  his  properties  and  the  prosperity 
of  the  communities  they  served  were  al- 
ways of  first  importance.  In  this  he  stands 
out  in  striking  contrast  to  those  who  con- 
sider railroads  as  pawns  in  the  Wall  Street 
game  and  to  whose  everlasting  disgrace 
stand  such  wrecks  as  the  New  Haven,  the 
Rock  Island,  the  Frisco.  A  financial  power 
undoubtedly  he  was — he  had  to  be  to  care 
properly  for  his  enormous  interests.  Pri- 
marily, however,  he  was  a  railroad  man. 
The  country  generally  well  realized  his 
worth — his  contribution  to  the  upbuilding 
of  the  "Hill"  country.  The  Northwest, 
with  good  reason,  revered  him.  Fortunate- 
ly he  has  left  behind  him  not  only  an  ex- 
ample that  will  continue  to  inspire  those 
who  elect  a  railroad  career  but  a  genera- 
tion of  younger  railroad  men  trained  under 
him  and  in  his  methods,  inspired  by  his 
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ideals.     His   influence   on   American    rail- 
roading will  not  soon  wane. 

The  Subway  Grating  Again 

LOUDNESS  of  protest  and  persistence 
of  the  protesters  have  scored  a  partial 
victory  over  the  subway  grating  in  New 
York  City.    On  a  recent  decision  of  Com- 
missioner   Henry    W.    Hodge    the    Public 
Service  Commission  for  the  First  District 
has  decided  not  to  build  sidewalk  venti- 
lator gratings  in  front  of  the  premises  of 
lucky   complainants   on   the   uncompleted 
sections  of  the  new  dual  system  between 
Twenty-ninth  and  Thirty-fifth  Streets  and 
between     Thirty-ninth     and     Forty-sixth 
Streets.    From  the  announcement  made  by 
the  commission  it  appears  that  forced  me- 
chanical draught  and  ventilator  openings 
in  parkways  will  be  employed  to  change 
the  air  in  these  sections.     It  was  found 
impossible  to  eliminate  the  gratings  be- 
tween     Thirty-fifth      and      Thirty-ninth 
Streets.  Although  the  plans  for  the  change 
have  not  yet  been  made  public,  it  is  taken 
for  granted  that  the  changes  contemplated 
maintenance  costs  to  be  borne  by  the  en- 
tire city  for  the  benefit  of  these  property 
owners.     Commissioner  Hodge  has  stated 
that  he  does  not  believe  that  completed 
work  should  be  ripped  up  merely  for  the 
purpose  of  removing  the  sidewalk  grat- 
ings, and  the  only  sections  affected  by  the 
decision   are  those  where   gratings  have 
not  yet  been  constructed.    A  report,  after 
a  thorough  investigation  by  an  engineer- 
ing commission  of  the  entire  question  of 
ventilating  the  subways,  which  was  ab- 
stracted on  page  382  and  discussed  on  page 
376  of  the  Engineering  Record  for  March 
18,   1916,  is   upheld  in  the  main  by  this 
decision.     As  was  to  be  expected,  the  de- 
cision proved  most  unsatisfactory  to  the 
press  of  New  York  City,  which  is  behind 
the  property  owners  whose  vault  space  has 
been  encroached  upon  by  the  despised  ven- 
tilator openings. 

Catskill  Aqueduct  Progress 

IN  its  annual  report  for  the  year  1915, 
soon  to  be  published,  the  Board  of  Water 
Supply  of  the  city  of  New  York  presents 
progress  figures  which  support  the  predic- 
tion, made  a  year  ago,  that  the  great  Cats- 
kill  aqueduct  system  would  be  ready  for 
actual  service  this  year.  The  1914  report, 
noted  in  an  editorial  in  this  journal  July 
17,  1915,  page  65,  recorded  the  fact  that 
only  two  links  in  the  126-mile  line  between 
the  Ashokan  reservoir  in  the  Catskills  and 
the  terminal  reservoir  at  Silver  Lake, 
Staten  Island,  remained  unfinished — the 
Moodna  supplementary  tunnel  and  the 
Narrows  submarine  siphon.  Of  these  the 
first  is  now  completed,  and  at  the  end  of 
1915  only  250  ft.  of  the  10,620  ft.  of  36-in. 
flexible  joint  submarine  •  pipe  across  the 
Narrows  remained  to  be  laid.  The  best 
indication  of  the  present  status  of  the 
project,  however,  is  the  fact  that  in  1915 
Catskill  water  was  delivered  from  the 
Ashokan  reservoir  to  points  within  the 
city  limits  for  use  in  testing  the  north 


half  of  the  city  tunnel.  As  for  the  four 
reervoirs  of  the  project — the  Ashokan, 
Kensico,  Hill  View  and  Silver  Lake — work 
was  so  far  advanced  at  the  beginning  of 
this  year  that  two  were  partially  filled 
and  one  entirely  filled  with  Catskill  water. 
Construction  on  the  Silver  Lake  reservoir 
was  three-fourths  finished.  Hydrostatic 
tests  of  the  city  tunnel  have  shown  a  high 
degree  of  watertightness,  although  a  few 
hundred  feet  of  the  line,  where  the  rock 
backing  was  fissured,  developed  cracks, 
which  are  now  being  repaired.  The  total 
cash  disbursements  on  the  project  at  the 
end  of  1915  amounted  to  $129,800,000,  as 
against  $123,000,000  reported  for  the  pre- 
vious year,  while  the  force  in  the  engineer- 
ing bureau  at  the  end  of  last  year  was  re- 
duced to  637.  Among  the  important  devel- 
opments in  1915  was  the  securing  of  legis- 
lation governing  the  sanitary  control  of 
the  Ashokan  watershed  and  the  selection 
of  a  definite  site  for  the  Schoharie  dam, 
which  will  develop  the  second  installment 
of  250,000,000  gal.  of  water  daily.  Added 
to  the  yield  of  the  Esopus  drainage  area, 
which  is  now  ready  for  delivery,  this  will 
bring  the  supply  up  to  the  aqueduct's  ca- 
pacity of  500,000.000  gal.  daily. 


cities  should  keep  in  mind,  besides  the 
usual  local  variations,  two  important 
points — that  California's  climate  permits 
the  use  of  motors  the  year  round,  and 
that  the  cost  figures  are  based  on  the  rec- 
ords of  1915,  before  the  price  of  gasoline 
had  soared  to  its  present  level.  To  arrive 
at  reliable  costs  for  present  conditions 
elsewhere  an  allowance  for  these  factors 
must  be  made. 


Operating  Cost  of  Motor  Vehicles 
in  Waterworks  Service 

To  THE  ENGINEER  who  is  contemplat- 
ing the  use  of  motor  vehicles  on  work 
under  his  direction  the  all-important  ques- 
tion is,  "How  much  does  it  cost  to  operate 
an  automobile?"  Upon  the  answer  much 
depends,  for  technical  men  appreciate  that 
the  automobile  has  a  wider  field  of  use- 
fulness than  mere  pleasure  riding.  For 
road  building  supervision,  for  example,  it 
is  now  conceded  to  be  indispensable.  In 
the  case  of  a  waterworks  department  it 
has  not  yet  attained  the  same  popularity, 
but  the  light,  cheap  car  is  demonstrating 
its  value  for  such  work  as  meter  inspection 
and  repair,  collections,  supervision  of  city 
pipe  line  construction  and,  in  fact,  all 
work  which  requires  periodic  visits  by  a 
department  head  or  his  deputies  to  distant 
points. 

For  data  upon  which  to  base  his  decision 
as  to  whether  or  not  an  automobile  is  a 
profitable  investment  the  engineer  has  had 
to  depend  largely  on  the  manufacturer's 
statement  regarding  the  cost  per  mile  for 
such  items  as  gasoline,  oil  and  tires.  The 
automobile  salesman,  naturally,  presents 
his  case  in  its  most  favorable  light,  and 
while  his  figures  may  be  entirely  accurate, 
they  may  apply  to  performances  under  par- 
ticularly favorable  conditions.  What  the 
engineer  wants  is  an  unprejudiced  sum- 
mary of  results  actually  secured  under 
every-day  conditions,  and  this  he  will  find 
in  Burt  A.  Heinly's  article  on  page  728, 
telling  of  the  performance  of  sixty-five 
motor  vehicles  in  the  service  of  the  Los 
Angeles  Water  Department. 

The  data  are  valuable  for  they  deal  with 
a  sufficient  number  of  cars  to  give  a  de- 
pendable average  and,  what  is  equally  im- 
portant, they  go  into  details.  In  studying 
these  records,  however,  engineers  in  other 


Decolorization  of  Water 

AT   WILMINGTON,    N.    C,    George    F. 
Catlett,  chemist  in  charge  of  the  filtra- 
tion plant,  has  recently  put  into  successful 
practice  some  of  the  theories  that  have  been 
discussed  academically   by   sanitarians  for 
several  years.     In  particular  he  has  done 
this  by  considering  coagulation  as  a  colloid- 
al phenomenon.     The  water  supply  of  Wil- 
mington is  taken  from  near  the  junction  of 
two  streams,   one  carrying  colored  water, 
one  turbid  water,  and  both  of  them  tidal. 
The  situation  results  in  an  extremely  vari- 
able load  on  the  filter  from  hour  to  hour, 
with  a  range  of  color  in  the  raw  water  from 
about  130  to  200,  and  a  range  of  turbidity 
from  0  to  50.     This  varying  load  coupled 
with  a  low  alkalinity  made  the  water  a  dif- 
ficult one  to  decolorize.    A  coagulation  basin 
of  insufficient  size  increased  the  difficulty. 
To  obtain  a  good  effluent  and  at  the  same 
time  preserve  a  suflScient  alkalinity  to  pre- 
vent rusty  hot  water  in  the  city,  soda  was 
used  with  alum,  and  large  quantities  of  both 
chemicals  were  applied.     Present  practice 
has  been  conducted  on  the  theory  that  an  ex- 
cess of  alkalinity  should  be  maintained,  but 
after  some  experimental  studies  Mr.  Catlett 
found   that   a   better   decolorization,    with 
smaller  amounts  of  chemicals,  was  obtained 
by  first  overdosing  the  water  with  alum  and 
afterward  adding  lime.     This  was   a  cor- 
roboration of  the  idea  advanced  by  Prof. 
George  C.  Whipple  many  years  ago  in  a  dis- 
cussion before  the  American  Society  of  Civil 
Engineers,  although  the  idea  was  worked 
out  anew  by  Mr.  Catlett. 

A  second  coagulation  basin  constructed 
at  Wilmington  some  time  ago  made  it  pos- 
sible to  put  the  idea  into  practice.  The 
water  in  the  first  basin  was  kept  acid,  that 
is,  was  made  to  contain  an  excess  of  alum, 
and  the  alkalinity  was  restored  as  it  en- 
tered the  second  basin.  The  result  was  a 
saving  of  50  to  70  per  cent  in  chemicals, 
and  a  filtered  water  clear  and  uniformly  low 
in  color.  An  incidental  result  of  the  over- 
dosing with  alum  should  be  the  prevention 
of  algae  growths  in  the  slightly  acid  water 
of  the  first  basin.  Detailed  results  will  be 
found  in  the  article  on  page  741. 

Mr.  Catlett's  theory  is  that  the  coloring 
matter  of  water  is  a  colloid  charged  with 
positive  electricity,  and  that  this  charge  is 
best  neutralized  by  adding  soda  ash  and 
alum  together,  with  the  latter  in  slight  ex- 
cess. The  theory  raises  some  interesting 
questions.  The  colloidal  character  of  color- 
ing matter  may  be  regarded  as  established. 
But  all  coloring  matter  in  water  is  not  alike 
either  in  its  appearance  or  in  its  re-action 
with  chemicals.  It  is  possible  that  not  all 
of  it  is  positively  charged.     Perhaps  some 
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coloring  matter  may  be  charged  negatively. 
It  is  not  certain,  therefore,  that  the  Wil- 
mington method  will  work  satisfactorily 
with  all  waters,  but  it  is  a  method  which 
should  be  studied  experimentally  wherever 
deeply  stained  water  is  being  decolorized. 

iVir.  Catlett  also  advances  the  idea  that 
carbonic  acid  acts  negatively  to  the  colloidal 
coloring  matter  and  offers  this  as  an  ex- 
planation of  the  better  keeping  qualities  of 
swamp  water  in  casks  on  shipboard,  the  in- 
creased carbonic  acid  resulting  from  the  de- 
composition of  organic  matter  being  an  ele- 
ment in  the  subsequent  clarification  of  the 
water. 

If  decolorization  results  from  a  neutral- 
ization of  the  positive  electricity  of  colored 
colloids,  one  cannot  help  looking  forward  to 
some  physical  process  which  may  perhaps 
accomplish  this  result  without  the  use  of 
alum,  some  process  which  will  do  for  the 
colloidal  coloring  matter  of  water  what  the 
activated  sludge  process  is  doing  for  the 
colloidal  matter  of  sewage.  Defend  it  as 
we  may,  the  use  of  alum  for  the  decoloriza- 
tion of  soft  colored  water  has  not  been  an 
unmixed  blessing.  Sometimes  it  of  doubt- 
ful expediency.  The  Wilmington  experi- 
ments point  in  a  new  direction  and  should 
be  carefully  studied. 


vantageous  for  the  tension  steel  in  beams, 
but  in  columns  it  is  an  element  of  danger. 
In  any  case,  the  exact  determination  of 
this  factor  would  be  a  great  aid  in  the  at- 
tainment of  a  closer  approximation  to  the 
true  value  of  the  internal  stress  in  the  ma- 
terial— which  is  the  ultimate  object  of  all 
such  strain  measurements. 


Determination  of  Net  Strains    in 
Reinforced  Concrete 

ALTHOUGH  there  have  been  hundreds 
of  strain  measurements,  on  laboratory 
specimens  and  on  actual  concrete  structures, 
for  determining  the  stresses  in  reinforcing 
steel,  generally  with  results  that  are  con- 
sistent and  apparently,  therefore,  reliable, 
there    are    two    factors    which    are    often 
neglected    in    the    interpretation    of   these 
results.     In     the     first     place,     shrinkage 
in  the  concrete  has  an  influence  on  the  de- 
formation measured  in  that  material,  and 
the  time  element,  as  pointed  out  in  the  let- 
ters on  page  652  of  the  issue  of  May  13, 
thus  becomes  of  vital  importance.    Shall  the 
strain  measurements  be  made  as  the  load  is 
being  applied  or  as  it  is  being  removed? 
What  is  the  net  strain  which  is  the  result 
of  stress,  and  what  value  of  the  co-efficient 
of  elasticity  of  the  concrete  should  be  used 
to  translate  strain  into  stress?    These  ques- 
tions are  pressing  for  answer,  and  the  tests 
recently  reported  (see  the  Engineering  Rec- 
ord of  Feb.  26,  pages  179  and  282,  and  of 
March  4,  page  329)   show  that  the  subject 
is   a   live  one  and   requires   further   exact 
experimentation. 

In  the  second  place,  there  must  exist  in 
the  steel  reinforcement  an  initial  compres- 
sion of  unknown  intensity,  due  to  the 
shrinkage  of  concrete  in  setting.  Although 
it  is  realized  that  there  are  practical  difficul- 
ties, this  journal  suggests  that  in  future 
measurements  of  strain  the  reinforcing  rods 
be  drilled  with  te.st  holes  before  they  are 
placed  in  the  concrete.  Accurate  measure- 
ments and  records  of  the  unstrained  lengths 
could  thus  be  made  and  the  amount  of  strain 
due  to  the  effect  of  concrete  shrinkage  be 
determined.  The  presence  of  initial  com- 
pression in  reinforcement  is,  of  course,  ad- 


Flaws  in  Road  Bond  Issues 

THE  FINANCING  of  road-building  proj- 
ects is  bringing  into  the  bond  market 
an  oversupply  of  county  bond  issues. 
There  has  been  up  to  this  time  no  marked 
reluctance  to  absorb  these  securities,  but 
there  are  so  many  of  them  that  the  bank- 
ers are  in  a  position  to  pick  and  choose 
as  between  those  that  are  rated  as  being 
merely  passable  and  those  that  are  en- 
tirely acceptable.  It  cannot  be  expected 
that  the  supply  of  such  issues  can  increase 
at  the  present  rate  without  leading  to  a 
glut  of  the  market  and  failure  before  the 
season  is  half  over  of  many  issues  to  find 
any  market  whatever. 

State  road  bond  issues  are  not  here  in 
question ;  there  is  little  difficulty  in  ascer- 
taining whether  they  are  good  or  bad  from 
an  investment  banker's  point  of  view, 
whatever  may  be  said  from  other  view- 
points. Many  miles  of  road  for  which  a 
promise  to  pay  in  fifty  years  is  outstand- 
ing, and  on  which  interest  must  be  paid 
for  that  length  of  time,  have  already  worn 
out.  The  county  bonds,  of  which  so  many 
are  now  coming  on  the  investment  market, 
are  in  a  different  category.  As  a  rule, 
they  run  for  twenty  years,  the  security  is 
ample  and  the  credit  of  the  communities 
that  issue  them  is  unquestionable. 

Most  of  these  issues,  however,  are  the 
offspring  of  laws  which  authorize  coun- 
ties to  bond  themselves  for  all  or  a  por- 
tion of  the  cost  of  highways,  toward  which 
the  state  or  the  abutting  property  owners 
or  both  may  also  contribute.  The  pre- 
scribed "legislation"  leading  up  to  the 
issuance  of  such  bonds  is  often  intricate. 
Its  execution  is  left  in  the  hands  of  county 
boards  having  the  best  of  intentions  but 
no  experience  in  such  matters  and  only  a 
faint  conception  of  how  carefully  a  bank- 
er's attorneys  will  scrutinize  the  proceed- 
ings under  which  bonds  are  issued. 

A  middle  western  state,  for  example,  has 
a  law  under  which  county  road-building 
may  be  initiated  upon  petition  of  the  prop- 
erty owners  along  the  line  of  the  proposed 
improvement.  A  certain  proportion  of  the 
owners  must  sign  the  petition;  then  no- 
tice in  certain  form  must  be  given  of  the 
date  for  a  hearing,  at  which  remonstrance 
against  the  movement  may  be  made.  Pro- 
ceedings in  the  courts  are  authorized  in 
certain  instances  to  enable  the  commis- 
sioners to  proceed  in  spite  of  remon- 
strances. If  the  project  goes  through,  the 
state  awards  certain  amounts  per  mile,  de- 
pending on  the  classification  of  the  road; 
the  property  owners  pay  25  per  cent  of  the 
remainder  by  installment  assessments,  and 
the  county  may  issue  bonds  for  the  other 
75  per  cent. 


If  an  insufficient  number  of  property 
owners  signed  in  the  first  instance,  if  there 
were  unauthorized  signatures  on  the  peti- 
tion, if  there  was  any  imperfection  in  the 
notice  given  of  the  proceedings  of  the 
county  commissioners,  or  any  flaw  in  car- 
rying out  any  part  of  the  page  after  page 
of  detailed  proceedings,  the  bonds  may  be 
declared  invalid.  Knowing  this  bankers 
are  likely  to  regard  such  issues  with  sus- 
picion without  in  any  way  questioning  the 
credit  of  the  county  issuing  the  bonds.  In 
many  states  entirely  too  much  latitude  has 
been  allowed  to  counties  in  the  matter  of 
road-bond  issues;  or  perhaps  it  would  be 
more  exact  to  say  that  they  have  put  upon 
county  boards  duties  and  responsibilities 
which  they  are  not  equipped  to  perform. 
The  casual  assistance  of  a  county  attorney 
is  often  all  the  professional  aid  they  have 
in  carrying  out  proceedings  quite  as  intri- 
cate and  complicated  as  those  for  which 
the  most  competent  legal  talent  would  be 
employed  if  the  case  were,  for  example, 
that  of  a  corporation  making  an  issue  of 
mortgage  bonds.  In  such  a  case  what  will 
satisfy  the  banker's  attorneys  is  ever  in 
mind;  while  in  the  case  of  a  county  road- 
bond  issue,  that  is  not  likely  to  be  thought 
of  until  the  banker  refuses  to  consider  the 
county's  bond. 

So  far  as  the  security   back  of  county 
road  bonds  is  concerned,  the  case  is  rare 
where  the  security  is  not  much  more  than 
ample,  even  when,  as  should  be  done,  no 
provision   is  made  for  retirement  of  the 
bonds  in  installments.  There  are  few  pros- 
perous agricultural  counties  that  are  more 
than  very  lightly  taxed  in  proportion  to 
their  wealth  and  ability  to  pay.    Further- 
more, when  the  cost  of  carrying  a  bond 
issue  of  say  $1,000,000  is  distributed  per 
acre  over  the  productive  area  of  an  aver- 
age  county   the   burden   per   acre   or   per 
farm   is  a  mere  feather  weight.     Such   a 
computation    made    with    respect    of    two 
Illinois  counties  showed  that  the  interest 
and    amortization    charge    per    year    on 
$1,000,000  of  twenty-year  bonds  was   less 
than  5  cents  per  acre.     Not  only  is  the 
charge  light  but  the  increase  of  property 
values  is  so  substantial,  and  the  saving  in 
marketing   so    immediate,   that   the   bene- 
ficiary of  improved  roads  can  pay  for  them 
out  of  a  small  share  of  what  he  derives 
from  the  investment. 

This  the  bond  buyer  is  usually  willing 
to  admit,  but  he  nevertheless  insists  that 
the  securities  he  buys  must  be  entirely 
free  from  legal  flaws.  From  this  aspect 
the  county  road  bond  is  likely  to  be  weak. 
It  is  on  this  side,  at  least,  that  it  needs 
strengthening  in  the  opinion  of  the  invest- 
ment market.  And,  as  pointed  out  in  the 
beginning,  the  banker's  requirements  are 
likely  to  become  more  stringent  and  his 
scrutiny  more  severe  as  county  road-bond 
issues  multiply.  This  severity  will  become 
all  the  more  marked  as  these  securities  get 
farther  from  home — out  of  the  range  of 
vision  of  the  local  banker — as  they  must, 
because  no  local  market  can  absorb  them 
in  the  quantities  in  which  they  are  now 
coming  forth. 
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Operating  Cost  Records  Show  Comparative  Economy  of 
65  Motor  Vehicles  in  Los  Angeles  Water  Department 

Analysis  of  Data  Made  for  Machines  Employed  on  General  Administration,  Meter  Inspection,  Collections 
and  Pipe  Line  Construction  and  Repair— Blank  Forms  Developed  and  Maintenance  Routine  Systematized 

By  BURT  A.  HEINLY 
Bureau  of  Waterworks  and  Supply,  Los  Angeles,  Cal. 


BEGINNING  with  a  five-passenger  steam 
automobile  in  1904,  the  Los  Angeles 
City  Water  Department  is  now  operating  80 
self-propelled  vehicles  and  has  developed  a 
system  of  operation  and  cost-keeping  on 
standardized  forms  by  means  of  which  the 
performance  of  each  machine  may  be  ac- 
curately appraised.  The  methods  employed 
are  as  simple,  concise  and  lacking  in  red 
tape  as  it  is  possible  to  make  them.  The 
writer  believes  they  are  as  applicable  to 
the  operation  of  4  machines  as  400.  No  de- 
lays, confusion  or  opposition  of  the  force  has 
been  met  with,  and  the  cost  is  represented 
only  by  a  small  printer's  bill  and  about  one- 
half  the  time  of  one  of  the  representatives 
of  the  purchasing  department,  who  is  known 
as  the  auto  cost  accountant. 

In  no  other  section  of  the  United  States 
are  the  conditions  so  nearly  perfect  for  the 
use  and  development  of  the  auto  vehicle  as 
in  Southern  California.  This  is  due  to  the 
fact  that  in  Los  Angeles  and  adjoining 
counties  a  gentle  climate  makes  the  motor 
equally  serviceable  in  all  four  seasons;  the 
cities'  streets  are  well  paved  and  county 
roads,  instead  of  following  section  lines, 
follow  as  a  rule  the  trails  of  mission  days, 
which  pursue  easy  contour  gradients.  Im- 
provement of  the  latter  by  state  and  county 
bond  issues  was  begun  seven  years  ago,  and 
they  are  to-day  among  the  best  in  the  coun- 
try. 

Yard  Operation 

All  cars  are  housed  at  the  waterworks 
yards,  centrally  located.  Room  is  here  at  a 
premium.  To  economize  space,  to  make 
ever>'  car  easily  accessible  and  to  procure  a 
fireproof  garage  at  a  minimum  cost,  a  12- 
ft.  brick  wall  was  built  along  the  boundary 
line  of  the  property.    This  provides  the  side 


MACHINE    SHOP    FOB    AUTO    REPAIRS    AT    LOS 
ANGEL£S    IS    COMPLETELY    EQUIPPED 


of  the  storage  shed.  Sheet  steel  roofing 
supported  on  steel  posts  completes  the  buila- 
ing,  a  part  of  which  is  shown  in  the 
illustration.  In  a  less  kindly  climate  a 
frontage  of  lift  or  sliding  doors  would  be 
required. 

Each  car  is  given  and  is  known  by  a  num- 
ber and  has  its  assigned  place  in  the  shed. 
The  gates  of  the  yard  close  at  sundown  and 
every  car,  with  the  exception  of  three  or 
four  for  the  use  of  executives  who  are  sub- 
ject to  night  call,  must  be  reported  in  be- 
fore closing  time.  Reporting-in  consists  of 
driving  up  to  the  filling  stand  where  the 
keeper  reads  the  speedometer  and  fills  the 
machine  with  oil  and  gas.  This  information 
is  set  down  on  form  C,  which  the  driver  en- 
dorses ;  it  is  then  dropped  into  a  locked  mail 
box  to  which  there  is  only  one  key — that  of 
the  cost  accountant.  Filling  at  night  pre- 
vents any  delay  in  getting  away  from  the 
■yards  promptly  on  time  in  the  morning  and 
the  method  of  accounting  for  gas  and  lubri- 
cant and  checking  against  the  filling  of  the 
garage  tanks,  as  well  as  the  speedometer 
readings,  guards  against  the  use  of  these 
commodities  on  private  or  any  other  ve- 
hicles than  those  of  the  department. 

Two  washers,  one  at  $3  per  day  and  one 
at  $2.50  per  day,  are  on  an  8-hr.  shift  at 
night  for  cleaning  the  cars.  If  any  car 
needs  repairs  it  is  laid  out  for  the  repair 
shop  and  an  extra  is  made  ready  and  is 
used  until  the  regular  car  is  again  ready  for 
the  road. 

All  regular  cars  are  driven  by  their 
users  with  the  exception  of  the  chief  elec- 
trical engineer  and  the  chief  water  engi- 
neer, who  have  drivers  at  $85  per  month. 
All  work  cars  are  driven  by  the  gang  fore- 
man. Truck  drivers  on  light  hauling  do 
their  own  unloading,  but  on  heavy  trucking 
they  are  given  helpers. 

Garage  Machine  Shop 

For  the  maintenance  of  equipment  the 
two-story  brick  stables  in  1912  were  con- 
verted into  a  garage,  the  lower  floor  being 
given  over  to  completely  equipped  ma- 
chine and  blacksmith  shops;  what  was  the 
haymow  now  serves  for  a  paint  and  wood- 
working shop.  Ah  oxy-acetylene  cutting 
and  welding  outfit,  recently  installed,  is  one 
of  the  largest  time  and  money  savers  with 
which  the  shop  is  supplied.  The  force  com- 
prises a  foreman  at  $5  per  day  and  four 
assistants  at  $4  per  day,  with  an  emer- 
gency chauffeur  at  $90  per  month  who  does 
about  one-half  shop  time. 

The  shop  in  equipment  is  prepared  to  as- 
semble completely  any  car,  do  all  necessary 
woodworking  and  smithy  work  and  all  but 
the  finer  grades  of  painting.  In  addition, 
it  serves  as  the  mechanical  aid  of  all  out- 
side construction  camps  and  does  all  the 
mechanical  and  repair  work  for  a  distribu- 
tion waterworks  system  of  over  1000  miles. 
Hours  of  labor  in  the  shop  are  from  7.30 
a.  m.  to  4:30  p.  m.,  the  machines  getting 
away  from  7.30  to  8.00  a.  m. 


On  entering  the  shop  in  the  morning  each 
mechanic  receives  his  day's  shop  work  card, 
form  B,  on  which  he  keeps  the  record  of  his 
time  and  the  material  used.  These  on  the 
morning  following  are  collected  by  the  auto 
cost  accountant.  The  payroll  is  made  up 
from  this  form,  so  that  the  cost  keeper's 
record  in  both  material  and  labor  is  checked. 
The  form  is  simple  and  self-explanatory. 
All  tire  labor  goes  on  form  B  and  the  tire 
data  are  recorded  on  form  C.  This  has  be- 
come a  very  important  item  for  watchful- 
ness, and  great  care  is  urged  that  no  tire 
changes,  whether  on  the  road  or  in  the  shop, 
shall  be  made  without  a  full  record  being 
taken.  All  auto  equipment  and  the  mechan- 
ical force  are  under  the  personal  direction 
of  the  assistant  superintendent,  whose  office 
is  at  the  yards  and  whose  hours  are  such 
that  he  is  at  his  point  of  duty  when  the 
cars  leave  in  the  morning  and  when  they  re- 
turn at  night. 

Purchases 

All  machines  except  Fords,  which  are 
purchased  by  simple  resolution  of  the  Board 
of  Commissioners,  are  bought  under  sealed 
bids.    This  is  required  by  law  and  is  not  en- 
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tirely  satisfactory.  It  results  too  often  in 
acceptance  of  the  lowest  responsible  bid,  as 
is  also  by  law  required.  To-day  prices  of 
machines  are  stabilized  and  matters  of  pub- 
lic knowledge.  To  purchase  by  make,  dis- 
regarding in  a  measure  the  first  price  and 
giving  consideration  to  operating  costs, 
would  tend  to  better  the  system.  The  spec- 
ifications are  drawn  as  broadly  as  possible 
in  order  that  bids  on  almost  any  make  of 
vehicle  may  be  submitted.  In  these,  two 
requirements  are  of  merit:  One  is  that  the 
car  must  be  of  a  model  and  make  of  com- 
mon use  in  the  city,  with  a  bona  fide  agency 
where  repair  parts  are  kept  on  hand,  and 
the  other  that  the  bidder  shall  furnish  as  a 
part  of  his  bid  a  complete  list  of  parts  with 
prices.  All  trucks  are  purchased  without 
bodies.  These  are  manufactured  in  the  de- 
partment's shop  along  lines  best  adapted  to 
waterworks  use  and  at  a  cost  of  about  40 
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per  cent  less  than  they  can  be  purchased 
for  elsewhere. 

All  equipment,  such  as  parts,  tires,  etc., 
are  purchased  through  the  purchasing  de- 
partment, of  which  the  auto  cost  accountant 
is  a  member.  He  handles  the  larger  part  of 
auto  purchases  and  is  greatly  assisted  in 
this  by  his  first-hand  knowledge  of  the  qual- 
ity and  durability  of  the  materials  he  buys. 
The  shop  foreman  in  making  his  orders 
uses  form  A — requisition  for  supplies. 
Where  possible  repair  parts  and  supplies 
are  purchased  in  quantities,  the  department 
having  agreements  with  most  of  the  dealers 
by  which  it  receives  regular  dealer  rates. 
A  requisition  in  quadruplicate  is  then  made 
out,  one  copy  being  retained  by  the  pur- 
chasing department,  one  going  to  the  au- 
ditor, one  to  the  seller  and  one  to  the  shop 
foreman.  Payment  is  refused  on  goods  ob- 
tained by  any  other  than  this  method. 

Office  Records 

Once  each  day  the  daily  auto  service  re- 
port (form  C)  and  the  shopwork  cards 
(form  B)  are  collected  by  the  auto  cost  ac- 
countant. From  these  the  day's  data  for 
each  machine  are  placed  on  the  daily  auto- 
mobile record  (form  1),  which  is  spaced  and 
dated  to  show  the  complete  performance  of 
a  car  for  one  month.  The  capitulation  of 
form  1  goes  onto  the  monthly  automobile 
record  (form  3),  which  contains  spaces  to 
show  the  complete  equipment  of  the  car  and 
the  capitulation   of  which  gives  the  total 
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It  has  thus  far  developed  no  serious  defects 
and  we  begin  our  second  year  under  it  with- 
out any  change. 

Costs  for  the  65  vehicles  during  1915 
were  kept  by  one  man,  the  auto  cost  ac- 
countant, who  devotes  approximately  one- 
half  his  time  to  this  work,  the  remainder 
being  taken  up  with  his  regular  duties  in 
the  purchasing  department. 

Tire  Records 

Outside  of  the  value  of  knowing  just  what 
the  equipment  and  each  driver  of  a  ma- 
chine is  doing,  the  cost-keeping  for  autos 
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cost  of  the  machine  to  the  department  for 
the  year. 

Tire  mileage  record  (form  2)  gives  the 
complete  history  of  every  tire  owned  by  the 
department  from  the  time  purchased  until 
it  is  worn  out  or  replaced  for  inferiority. 
The  three  forms  outlined  above  and  here 
illustrated  are  of  such  simplicity  that  no 
further  explanation  is  required.  It  is  only 
needful  to  add  that  forms  1,  2  and  3  are  cut 
for  a  loose-leaf  ledger  so  that  they  form  a 
single  volume  which  is  filed  at  the  end  of 
the  year. 

Some  criticism  may  be  made  that  the  rec- 
ords are  not  as  complete  as  should  be  neces- 
sary. To  this  answer  can  be  made  that  the 
department  has  found  the  records  sufficient- 
ly complete  for  all  practical  purposes. 
Eighteen  months  ago  it  was  decided  that 
neither  the  department's  forms  nor  its  tab- 
ulated records  were  of  sufficient  detail.  It 
therefore  assigned  the  auto  cost  accountant, 
on  leave  of  absence,  to  make  a  study  of  the 
methods  employed  by  all  the  larger  private 
enterprises  of  this  section  that  were  using 
auto  equipment.  He  found  much  more 
elaborate  and  involved  systems  than  that 
here  shown,  but  they  brought  complaint 
from  drivers  and  much  clerical  work  in 
tabulation.  From  his  study  and  the  de- 
partment's needs  the  old  system  was  re- 
vised, improved  and  adopted  as  here  shown. 


has  produced  a  saving  sufficient  to  defray 
about  one-half  the  cost  accountant's  salary 
in  the  matter  of  tires  alone.  Before  a  care- 
ful record  was  kept  there  was  no  means  of 
knowing  what  the  tires  were  doing.  All 
tires  are  under  a  guaranty  of  3500  miles, 
with  replacement  at  cost  proportional  to  the 
mileage  run.  Many  times,  under  the  old 
system,  no  demand  on  the  tire  agent  was 
ever  made;  there  was  nothing- to  rely  upon 
but  the  driver's  memory  and  it  was  much 
easier  for  the  foreman  to  slip  on  a  new  tire 
at  regular  cost  than  to  waste  time  in  trying 
to  fight  it  out  with  the  agent  for  a  replace- 
ment. To-day  a  defective  tire  goes  back  to 
the  agent  with  its  slip  showing  the  whole 
record  of  its  use  and  failure  and  there  is 
no  discussion  over  a  refund.  Moreover,  it 
appears  that  nearly  all  makes  of  tires  are 
subject  at  some  time  or  other  to  periods  of 
poor  material  or  manufacture.  The  tire 
records  show  whenever  and  wherever  this 
period  arrives.  With  reports  on  tires  of 
one  make  in  use  on  three  or  four  cars  show- 
ing a  lalling  off  in  mileage  as  compared 
with  previous  records  or  with  records  of 
other  makes,  the  brand  is  discontinued  and 
purchases  are  not  resumed  until  information 
is  obtained  from  other  users  that  it  has  re- 
turned to  its  original  standard.  Where 
purchases  in  a  year  aggregate  $6500  this  is 
an  item  that  will  bear  watching. 


At  the  end  of  the  year  a  sheet  giving  the 
year's  run  of  each  car,  as  shown  in  the 
table,  but  less  perfect  in  form,  is  made  up 
and  each  driver  is  furnished  with  a  copy. 
The  writer  believes  that  much  good  could 
be  accomplished  by  doing  this  monthly,  thus 
creating  a  spirit  of  rivalry  in  securing  the 
largest  mileage  at  the  least  operating  cost. 
The  attention  of  drivers  has  been  called  at 
various  times  to  the  high  mileage  costs 
they  were  running  up  and  warnings  have 
been  given,  but  the  system  has  never  ex- 
tended beyond  this  point. 

Consulting  the  table,  original  costs  of 
cars  and  accessories  will  be  found  higher 
than  in  the  Eastern  states,  owing  to  the 
addition  of  freight  rates.  Gasoline,  how- 
ever, is  cheaper  because  Los  Angeles  is  in 
the  producing  field.  For  this  item  the  city 
purchases  for  all  departments  under  an  an- 
nual contract  which  is  let  in  July.  For  the 
first  six  months  of  1915  the  contract  price 
was  12  cents  per  gallon ;  during  the  last  six 
months  the  price  was  91/2  cents  per  gallon, 
although  on  Jan.  1,  1916,  garage  prices  had 
raised  to  18  cents  per  gallon.  The  depart- 
ment's consumption  of  this  commodity  is 
about  300  gallons  per  day. 

For  its  choice  of  lubricants  the  depart- 
ment, two  years  ago,  conducted  a  durability 
test,  resulting  in  the  selection  of  a  lubricant 
of  standard  make.  This  is  purchased  of  a 
medium  grade  in  50-bbl.  lots,  delivered  as 
needed,  at  45  cents  per  gallon,  less  10  per 
cent  when  the  whole  order  has  been  com- 
pleted. The  quantity  of  oil  used  is  about  1 
bbl.  per  week. 

For  truck  tires,  the  department  has  prac- 
tically standardized  on  Goodyear  S.  V. 
Pressed-on.  Where  heavy  loads  are  car- 
ried, the  rear  tires  used  are  5-in.  dual 
solid  and  on  small  trucks  5-in.  single  solid. 

What  the  Tabulation  Tells 

The  figures  as  presented  by  the  table 
comprise   a   frank,   unvarnished   statement 


DAILY  AIT 

ro  SERVICE  REPORT 

I9I_ 

D»le 

Tin.  rh.n.«1  nn 

Make  and  Size  <rf  Tire  Removed  . 
Mike  ami  Sbc  of  Tire  Pul  on 

IFionl 
iRe., 

_    Tl,e  N„ 

Tire  No 

.           . 

1 

FORM  C — DAILY  AUTO  SERVICE  REPORT 


730 


ENGINEERING    RECORD 


Vol.  73,  No.  23 


MKM  or  MIR  voiB  ft  svmv 

Ifti 

DAILY   AUTOMOBILE     RECORD 

Makk 

CAR  NO. 

Ow* 

Gall. 

MttM  (wr 

Qt>.M 

W»mtm 

oton 

UkM 

oyrf 

a=-. 

OMtof  TlrM 

Coat  of 

lllD.r  TBfaM 

TlTM 

DllTOT 

Ave  Itll-w* 

"■as- 

I 

2 

L J 

1 J 

1 — r 

1 1 

1 1 

1 — 1 

1 _— . 

FORM   1 — THE  day's  INFORMATION  FOR  EACH  MACHINE   IS  ENTERED   UNDER  THESE   HEADINGS 


of  operating  costs,  carefully  compiled  and 
with  nothing  omitted  except  interest  on  in- 
vestment and  depreciation  charges,  of  which 
more  later.  Whether  these  costs  are  high 
or  low  as  compared  with  the  operation  of 
equipment  by  the  public  service  depart- 
ments of  other  cities  the  writer  has  not 
been  able  to  ascertain,  as  he  has  been  un- 
able to  find  published  data  with  which  a 
comparison  could  be  made.  With  data 
printed  as  advertisement  for  several  fac- 
tories the  Los  Angeles  mileage  costs,  it  is 
freely  admitted,  will  show  high,  but  the 
writer  can  only  believe  that  these  records 
were  not  made  so  inclusive  as  his  own,  or 
else  they  were  under  ideal,  and  not  practical, 
working  conditions.  In  any  event  the  mile- 
age costs  as  shown  in  the  table  are  about 
the  average  of  what  the  department  will 
continue  to  pay,  as  the  operation  of  the 


day  for  the  20  machines  this  branch  of  the 
service  requires.  For  the  pipe-laying  de- 
partment the  cost  per  vehicle  was  $1,346 
per  day  or  $24.23  as  a  total  daily  cost  for 
the  18  machines  required.  Motorcycles  for 
linemen  on  the  Los  Angeles  aqueduct  tele- 
phone patrol  cost  a  total  of  75  cents  per  day 
or  37%  cents  for  each  machine.  This  makes 
a  grand  total  expense  to  the  department  of 
$81.26  per  day  for  the  movement  of  its  men 
and  supplies.  Comparing  this  sum,  how- 
ever, with  the  cost  of  horse  equipment  as 
used  to  the  same  end,  it  is  safe  to  say  that 
the  latter  could  only  be  operated,  and  with 
much  less  efficiency,  at  two  or  three  times 
the  amount. 

Low  daily  mileage  may  cause  comment. 
This  must  be  expected  in  a  public  service 
utility  where  the  auto  is  used  largely  for 
hauling  the  men  and  light  material  to  the 


has  not  been  added  to  the  operating  cost, 
nor  are  any  overhead  charges  accounted  for. 
In  figuring  depreciation  no  hard  and  fast 
rules  can  be  followed.  It  will  vary  with 
each  car,  depending  upon  the  carefulness  of 
the  driver,  the  whole  number  of  cars  and 
the  judgment  of  the  man  setting  the  depre- 
ciation rate.  The  time  of  service  for  a  ma- 
chine can  therefore  give  no  adequate  basis 
for  the  actual  working  value  of  the  car.  As 
an  instance  of  this,  a  Buick,  1914  model, 
driven  by  the  fann  superintendent,  has  de- 
teriorated more  than  60  per  cent  in  less 
than  two  years  because  of  hard  usage, 
whereas  a  Kissel-Kar,  model  1913,  bought 
October,  1912,  but  driven  by  a  mechanic 
who  understands  his  machine,  has  gone  a 
great  many  more  thousand  miles,  and,  as  far 
as  working  parts  are  concerned,  is  in  practi- 
cally   as    good    condition    as    when    it    was 
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equipment  is  now  on  a  thoroughly  organized 
basis. 

From  the  standpoint  of  the  tables  one 
thing  is  certain — the  operation  of  an  auto 
vehicle  by  a  public  utility  or  a  private  busi- 
ness is  only  comparatively  cheap.  In  the 
question  of  cost  there  can  no  longer  be 
ground  for  comparison  between  it  and  the 
horse,  for  the  horse  is  to-day  in  limbo. 

Service  Classifications 

To  arrive  at  costs  of  different  classifica- 
tions of  service  the  cars  were  arranged  un- 
der four  different  heads.  For  administra- 
tion the  average  cost  per  car  per  day 
amounted  to  $1.44.  As  there  are  21  cars  so 
listed,  the  transportation  cost  for  this  item 
(which  includes  cars  not  particularly  for 
administration  but  difficult  to  list  under  any 
other  head)  amounted  to  $30.32  per  day; 
Cars  for  collections  cost  66  cents  per  day 
for  each  machine,  or  $3.96  per  day  for  the 
6  in  service.  For  the  meter  department  the 
cost  was  $1.10  per  car  per  day  or  $22  per 


work  or  for  carrying  the  gang  quickly  from 
one  job  to  another.  The  largest  daily  av- 
erage mileage  shown  is  that  under  admin- 
istration at  31.26  miles  per  day.  Here  the 
auto  is  a  money  saver  in  an  unexpected  way. 
By  enabling  a  chief  executive  to  visit  four 
or  five  important  works  at  least  once  and 
often  two  or  three  times  each  day  it  has 
conspired  against  the  engineer  of  only  av- 
erage ability.  For  him  has  been  substitut- 
ed the  day  foreman  who  is  thoroughly  capa- 
ble provided  he  is  not  called  upon  for  initia- 
tive and  can  be  constantly  observed  and  his 
efforts  properly  directed.  The  auto  in  this 
way  has  undoubtedly  enlarged  the  field  of 
the  chief  executive  engineer  and  narrowed 
the  scope  of  the  engineer  of  lesser  ability 
who,  with  collegiate  training,  reluctantly,  if 
at  all,  accepts  the  foreman  position  and  the 
foreman  pay.  There  is,  of  course,  the  fur- 
ther saving  alluded  to  by  other  writers  in 
the  centralization  at  one  point  under  one 
executive  head  of  all  men  and  equipment. 
In  the  compilation  a  depreciation  charge 


purchased.  Placed  on  sale,  however,  it 
might  not  bring  50  per  cent  because  it  is 
an  old  model.  To  the  department  it  still 
has  the  value  of  a  machine  almost  new. 
Moreover,  with  the  simplification  and  im- 
provement of  the  modern  car  of  to-day,  par- 
ticularly the  motor  truck,  and  in  a  business 
where  style  or  appearance  is  of  very  little 
importance,  the  serviceable  life  of  a  ma- 
chine is  still  a  very  debatable  question.  We 
are  little  interested,  therefore,  in  figuring 
depreciation  costs,  but  we  are  interested  in 
figuring  what  cars  make  the  miles  with  the 
least  expenditure  of  tires,  oil  and  gas. 

The  advent  at  the  opening  of  1915  of  a 
moderately  priced  light  truck  worm-driven 
and  with  the  engine  under  the  hood  has 
met  with  much  satisfaction.  It  has  long 
been  the  belief  of  Assistant  Superintendent 
Brooks  that  this  would  be  the  final  form 
evolved  for  trucks  of  this  character. 

The  department  has  standardized  on  no 
special  make  of  car.  One  reason  for  this, 
as  referred  to  under  "purchases,"  is  that 
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the  city  charter  requires  the  acceptance  of 
the  lowest  responsible  bid  and  this  has  re- 
sulted in  an  array  of  cars  of  different 
makes.  The  efficiency  of  the  department's 
auto  service  makes  it  desirable  to  a  dealer, 


from  his  selling  standpoint,  to  say  that  the 
department  has  his  make  in  its  service  and 
in  order  to  place  his  car  he  is  willing  to 
make  reductions  to  insure  his  being  low 
bidder.    As  this  is  written  the  department  is 


purchasing  four  214-ton  trucks  for  $8,800, 
this  price  being  18  per  cent  under  the  bid- 
der's established  rate  for  the  trucks  in  ques- 
tion. Even  so,  his  was  not  the  low  bid,  and 
the  low  bidder  threatened  injunction  pro- 


Opbration  and  Maintenance  Cost  of  Motor  Vehicle  Equipment,  Los  Anqelks  Water  Works,  in  1915 
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1912 
1915 
1916 
1915 
1915 

1915 
1913 
1913 
1913 
1913 

1912 
1913 
1910 
1915 
1912 

1914 
1915 
1915 
1915 
1915 

1909 

60.0 
22.5 
22.5 
22.6 
22,6 

30.0 
28.9 
28.9 
22.5 
22.5 

38.4 

36.1 

28.9 

30 

38.4 

22.5 

25 

22.5 

22.5 

25 

25.6 

3-2»-12 
2-16-15 
2-24-15 
4-15-16 
9-  8-16 

8-26-15 
10-20-12 
10-20-12 
10-  7-13 
10-  7-13 

10-15-13 
10-16-13 

5^25^i5 

4-22-14 
5-2-15 
5-16-15 
9-18-16 
11-27-16 

12-15-08 

$3500 
•525 
•525 
565 
493 

1225 

3150 

3150 

675 

576 

2500 
1400 

"'i285 

1060 
975 
525 
525 
895 

1900 

Chief  El.  Eng. 
Owens  RiTer  Work 
Supt.ofsmillsystem 
Suryeys 
Asst.EI.Eng. 

Asst.EI.Eng. 
Aast.  Supt. 
Chief.  Mech.  Eng. 
Field  Eng. 
Timekeeper 

Chief  Eng. 
Aq.  Supt. 
Chief  Mech.  Coa. 
Chief  Mech.  Con. 
EitraCar 

Farm  Supt. 
Asst.  Aud. 
Bacteriologist 
Gager 
Meter  Supt. 

Meter  Supt. 

11,688 
10,352 

6,965 
10,428 

3,656 

3,957 
15,933 
12,805 
16,575 
15,140 

16,402 
13,509 
3,024 
12,210 
13,313 

9,985 
9,871 
7,593 
3,456 
852 

3,326 

1240 
669 
609 
708 
286 

285 
1439 
1033 
1069 

865 

1887 
1067 
231 
632 
1330 

717 
631 
565 
234 
62 

232 

$149.03 
116.13 
56.64 
73.12 
27.39 

28.61 
153.96 
111.15 
114.16 

92.41 

204.64 
160.31 
27.72 
70.15 
166.19 

153.61 
67.17 
59.37 
36.55 
5.95 

25.24 
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86.5 

78 

43 

15.5 
408.5 
392 
272.5 
114.5 

162.5 

208 

55 

60 
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260 
136 

62 

35 
6 

68 

$46.68 
13.88 
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8.84 
4.66 

1.73 
46.69 
44.52 
31.17 
12.97 

19.05 

32.06 

6.60 

6.92 

13.83 

37.65 

15.17 

7.06 

4.68 

.60 

7.98 

$125.55 
50.45 
79.15 
30.15 
44.40 

2.15 
128.40 
127.70 
147.80 
83.57 

83.60 

337.20 

10.10 

25.70 

256.45 

130.00 
29.30 
19.90 
21.85 
4.85 

47.35 

$285.30 
127.18 
94.34 
55.53 
90.59 

30.11 
271.27 
203.49 
314.08 

91.10 

247.76 

533.34 

3.20 

17.01 

261.30 

199.01 
35.13 
40.53 
9.15 
14.15 

29.53 



■8i;56 

■i9:72 

$522.13 
160.24 
73,28 
55.25 
34.30 

23.45 
228.17 
190.  n 
144.89 

86.58 

400.63 

444.59 

37.75 

62.43 

317.43 

162.40 
71.10 
37.45 
27.50 
12.69 

42.72 

$9.30 

.50 

2.05 

2.70 

.78 

S.U 
2.40 
1.80 
2.55 

.80 
4. SO 

.65 
3.23 
1.30 

5.50 

2.35 

.50 

'"25 

1.00 

$1137.99 
473.33 
315.21 
225.64 
283.59 

86.05 
833.94 
685.03 
753.90 
369.13 

956.38 

1,512.00 

86.02 

185.44 
1.021.50 

638.17 
220.82 
164.86 
119.45 
33  39 

9.425 
15.473 
13.633 
14.728 
12.761 

13.884 
11.110 
12.395 
15.505 
17.503 

8.694 
12.666 
13.091 
17.916 
10.013 

13.926 
15.655 
13.427 
14.737 
13  («5 

29.740 
79.325 
80.520 
133.690 
85.020 

255.290 
39.126 
32.666 
60.286 

132.227 

100.935 
64.899 
54.981 

201.818 
90.874 

38.403 
72.531 

122.463 
98.743 

170.400 

56.264 

$0.0973 
.0457 
.0452 
.0216 
.0778 

.0218 
.0522 
.0535 
.0455 
.0244 

.0583 
.1119 
.0218 
.0152 
.0787 

.0689 
.0224 
.0217 
.0346 
.0451 

.0402 

12 
11 
11 
9 

* 

5 
12 
12 
12 
12 

12 
12 
4 

8 
12 

12 

8 
8 

4 

11 

4500 

5  P.  Ford 

1475 

5  P.  Ford 

1475 

5  P.  Fori 

1475 

5  P.  Fori 

1475 

.5  P.  Olda 

2700 

.5  P.  Kiseel  Kar 

oP.MsselKar 

5  P.  Fori  

3150 
3150 

2  P.  Fwd 

1475 

5  P.  Pierce  Arrow 

,5  P.  Pope-Hartford 

3  P.  Mitchell 

3770 
4850 

2  P.  Olds            

2800 

3475 

2  P  Buick 

2155 

5  P.  Dodge  

SP.Ford 

2  P.  Fori   

1475 

2  P.  Dodge 

2  P  MHchell 

153  82  i    16  4Q1 

2550 

Total            

125.448 
1339.31 

201.690 

9,599 

31.26 

15741 
749.5 
2.44 

$1899.50 

3132.5 

$332.90 
18.23 
.059 

$1785.62 
85.03 
.276 

$2953.20 
140.86 
.458 

$101.22 
4.82 
0.15 

$3135.65 
149.31 
.487 

$47.58 
2.08 
.006 

$10310.76 

443.36 

1.444 

286.715 
12.806 

2000.256 
64.3 

$1.0016 
.0477 

90.52 
.295 

149.6 
.48 

At.  cost  per  day,  307  days 

n.  CoUediew 

2  P.  Fori                 

1911 
1915 
1913 

1915 
1915 
1915 

22.6 
22.5 
22.6 

22.5 
22.5 
22.5 

7-1  11 
6-28-15 
6-28-13 

9-1-15 
8-28-15 
11-  1-15 

$575 
443 
575 

443 
443 
443 

Collector 
Collector 
Collector 

Collector 
Collector 
Collector 

12,951 
3,012 
6,034 

2,235 
2,082 
1,498 

818 
232 
434 

164 
158 
119 

$89.80 
22.42 
41.56 

15.58 
14.96 
11.26 

151 
37 
50 

34 
15 
15 

$17.80 
4.16 
5.55 

3.61 
1.63 
1.50 

$117.55 
7.56 
8.60 

40.17 
12.85 
3.00 

$102.64 
2.90 
18.18 

20.25 
5.25 
3.84 

8.57 
9.90 
11.21 

$99.77 

"io.m 

$3.20 

.75 

$430.76 
37.04 
94.39 

88.95 
44.64 
30.31 

15.842 
12.954 
13.919 

13  628 
13.219 
12.641 

85.768 
85.405 
121.899 

64.782 
138.800 
99.866 

.0333 
.0122 
0156 

12 

5 

7 

2  P.  Fori 

2  P.  F<«d       

2  P.  Fori 

0398 

4 

2  P  Ford 

.0215 
.0208 

5 
2 

2  P.  Fori 

Total 

Av.for6cars 

At.  cost  per  day,  307  days 

III.    Meier   and   Serrict 
Truck!  and  Work  Cart 

ForiWorkCar 

Fori  Work  Car 

IH  Ton  Autocar 

l^  Ton  Autocar 

IH  Ton  Autocar 

IJ^  Ton  Autocar 

1^  Ton  Autocar 

IM  Ton  Autocar 

1^  Ton  Autocar 

IVi  Ton  Autocar 

IM  Ton  Autocar 

m  Ton  Federal 

2     TonKifBelKar 

ForiWorkCar 

Fori  Work  Car 

ForiWorkCar 

ForiWorkCar 

ForiWorkCar 

ForiWorkCar 

ForiWorkCar 

1915 
1915 
1911 
1911 
1911 

1911 
1912 
1915 
1915 
1915 

1915 
1915 
1913 
1914 
1914 

1915 
1915 
1915 
1915 
1911 

22.6 

22.5 

18 

18 

18 

18 
18 
18 
18 
18 

18 

18 

32.4 

22.5 

22.6 

22.5 
22.5 
22.5 
22.5 
22.6 

7-  7-15 
5-28-15 
9-12-10 
5-26-11 
7-8-11 

8-29-11 
6-2.'>-12 
5-  8-15 
7-17-15 
7-22-15 

8-25-15 
2-19-15 
9-23-13 
7-27-14 
7-27-14 

3-15-15 
3-15-15 
9-  7-15 
10-19-15 
6-21-11 

$2922 
487 

443 
443 
2350 
2360 
2350 

2350 
2300 
1750 
1745 
1746 

1745 

2000 

2325 

575 

575 

443 
443 
443 
443 
590 

Leaks 
Eitra 
Leaks 
Leaks 
Services 

Cement 

Services 

Leaks 

Services 

Leaks 

Services 

Meter  and  Serr. 
Meter  and  Serr. 
Meter  Insp. 
Meter  Insp. 

Meter  Insp. 
Meter  Insp. 
Meter  Insp. 
Meter  Insp. 
Shop  Car 

27,812 
4,636 
10.09 

6,653 
4,908 
10,781 
9,756 

7,842 

6,737 
6,804 
7,311 
4.242 
7,593 

2,288 
4,344 
7,528 
12,512 
13,133 

10,903 
10,788 
4,640 
2,808 
3,249 

1925 
321 
1.04 

489 
281 
1320 
1336 
926 

1219 
923 
975 
525 
816 

350 
796 
1306 
644 
876 

817 
759 
377 
208 
269 

$195.58 

32.59 

.106 

$46.42 
27.85 
143.12 
145.47 
99.68 

132.09 
99.00 
99.30 
49.99 
77.49 

34.09 
85.64 
139.60 
63.04 
95.66 

85.56 
79.34 
35.78 
19.86 
29.02 

302 
50 
.16 

43.5 
33.5 
333.5 
279.5 
161 

257 
265 
200 
123 
164 

35 

93.5 
306 
138 
125 

82 
81 
27 
35 
21 

$34.30 
5.71 
.132 

$4.67 
3.75 
39.45 
32.33 
13.50 

29.71 
32.74 
22.16 
13.24 
17.56 

3.70 
10.33 
35.74 
15.80 
14.31 

9.53 
9.26 
2.83 
3.50 
2.40 

$189.73 

31.62 

.103 

$21.38 

20.75 

230.08 

133.65 

70.65 

86.55 
91.05 
77.13 
92.88 
119.93 

55.65 
283.70 
31.90 
24.25 
52.55 

41.75 
45.08 
17.70 
14.90 
21.15 

$153.06 
25.61 
.084 

$11.37 
13.17 
307.63 
189  59 
145.68 

93.09 
141.47 
16.54 
11.00 
28.92 

21.67 
459.52 
89.84 
46.72 
86.86 

21.14 
23.54 
8.45 
5.10 
32.69 

$29.70 
4.95 
.016 

$8.65 
7.81 

'seloi 

92.70 
122.97 

23.20 
46.01 

7.01 
7.01 
14.31 
13.93 

$120.27 

20.04 

.66 

$43.52 

"93;43 
71.23 
171.67 

119.21 
56.20 

"■62;65 

37.50 
31.60 
69.38 
71.63 
93.58 

63.99 

74.52 

6.50 

""9;66 

$3.95 
.66 
.002 

'sIto' 

1.25 
1.65 

2.20 
1.70 

"m 
Ijb 

3.00 
";25 

$1157.35 
192.89 
.635 

$141.51 
73.33 
817.41 
573.52 
507.33 

462.85 
422.16 
251.14 
321.86 
366.87 

175.81 
922.80 
366.44 
228.14 
345.96 

283.98 

239.00 

85.57 

57.29 

94.86 

82.203 
14.45 

13.373 
17.466 
8.167 
7.302 
8.473 

5.526 
7.332 
7.494 
8.072 
9.299 

6.637 
5.461 
5.762 
19.429 
15.001 

13.337 
14.204 
12.324 
13.467 
12.100 

596.520 
92 

150.184 
146.507 
31.849 
34.901 
48.708 

26.214 
25.679 
36.555 
34.488 
46.298 

65.371 
46.459 
24.601 
90.666 
105.888 

132.158 
133.135 
175.094 
80.229 
154.714 

.1130 
.0238 

$.0216 
.0149 
.0758 
.0593 
.0648 

.0687 
.0620 
.0344 
.0759 
.0483 

.0788 
.2103 
.0435 
.0182 
.0263 

.0210 
.0222 
.0184 
.0204 
.0292 

6 
7 

12 
12 

12 

12 
12 
8 
5 
6 

5 
10 
12 
12 
12 

10 
10 
4 
3 
12 

1450 
1450 
4300 
4300 
4300 

4300 
4300 
4300 
4300 
4300 

4300 
4500 
622S 
1450 
1450 

1450 
1450 
1450 
1450 
1450 

Total   

$27408 
1370.40 

144,720 

7,236 

23.56 

15,127 
761 
2.47 

$1593.00 

79.65 

.227 

2808.50 
140.4 
.45 

$322.01 

16.10 

.05 

$1543.18 

77.15 
.25 

$1753.99 

87.69 

.285 

$379.61 
18.93 
.0616 

$1030.. 59 

54.02 

.176 

$15.95 
.79 
.002 

$6743.33 

337.41 

1.10 

210.126 
9.51 

1539.748 
51.05 

$1.0170 
,0503 

At.  cost  for  20  cars 

IV.  Pipe  Laying],  Heavy 
and  Work  Truekt 

IM  Ton  Autocar 

IH  Ton  .\utooar 

IH  Ton  Autocar* 

IH  Ton  Signal..     .     . 

1911 

1912 
1913 
1915 
1916 

1912 
1912 
1914 
1913 
1913 

1909 
1908 
1912 
1912 
1910 

1908 
1915 
1915 
1915 

18 
18 
18 
20 
18 

32.4 
32.4 
32.4 
27.2 
48.4 

25.6 
27.2 
28.9 
28.9 
28.9 

28.9 
i22.5 
22.5 
22.6 

5-25-11 
6-25-12 
2-4-13 
4-20-15 
7-31-15 

11-15-11 
4-19-12 
4-24-14 
6-30-13 
6-25-12 

7-17-09 
2-23-10 
4-  9-12 
ft-25-12 
6-  1-13 

7-17-15 
a-15-15 
7-17-15 
4-26-15 

$23.50 
2300 
3300 
1710 
2000 

3600 
2670 
2351 
2343 
3250 

Extra 
Extra 

Pipe  Const. 
Pipe  Const. 
Pipe  Const. 

Hauling  Pipe 
Pipe  Const. 
I  Pipe  Const. 
I  Pipe  Const. 

8,001 
7,008 
10,433 
6,513 
3,163 

11,863 
6,637 
6,389 
6,817 

12,755 

5,099 
11,557 
7,933 
7,913 
9,006 

'3;987 
5,660 
14,802 

1051 
947 
1434 

1289 
424 

2178 
1177 
1291 
935 
3044 

620 
1116 
1000 
1044 

907 

66 
331 
351 
962 

$114.89 
102.23 
156.25 
129.22 
40.21 

231.32 
126.35 
139.35 
101.55 
330.31 

68.31 
120.03 
108.40 
115.00 

96.92 

6.27 
39.11 
33.55 
103.12 

189 

209 

289 

88 

21 

727 
236 
196 
203 
1169 

257 
140 
331 
380 
418 

18 
67 
45 
183 

$21.58 

26.24 

33.44 

9.92 

2.26 

83.20 
27.04 
23.15 
23.56 
135.24 

29.82 
15.62 
40.28 
44.28 
47.41 

2.08 

7.60 

4.96 

20.32 

$63.45 
65.50 
98.00 
72.60 
62.59 

61.00 
155.25 
108.81 

88.15 
160.49 

43.75 
79.30 
75.87 
93.75 
97.53 

2.80 
21.87 
21.23 
61.15 

$160.55 

67.73 

106.58 

17.64 

16.39 

131.98 
63.27 

115.79 
73.06 
96.61 

51.83 
68.47 
110.74 
120.04 
55.35 

16.26 
13.58 
12.83 
41.84 

'94;28 

"i'.bi 

8.12 
7.01 

$102.91 
125.04 
129.24 
46.01 

354.74 
120.04 
201.95 
175.62 
240.08 

61.24 
132.90 
135.65 
120.20 
125.03 

27.41 
14.54 
23.95 
91.90 

$1.70 
.50 

.95 
2.80 

"i;25' 
5.30 

1.85 
.90 
2.10 
2.45 
1.60 

'"M 

.25 

1.85 

$465.03 
387.24 
523.51 
275.39 
215.73 

863.19 
493.75 
589.05 
469.19 
976.03 

256.80 
417.27 
473.04 
495.72 
423.84 

"ioiiii 

104.69 
317.19 

7.609 
7.404 
7.275 
5.051 
7.460 

5.448 
5.641 
4.946 
7.294 
4.190 

8.231 
10.355 
7.953 
7.580 
9.9229 

i6;228 
16.125 
15.548 

42.333 
33, 531 
36.100 
74.011 
150.619 

16.329 
28.122 
32.514 
33.581 
10.911 

19.840 
82.5.50 
23.966 
20.323 
21.519 

'ssllM 
125.777 
30.805 

$.0581 
.0553 
.0502 
.0423 
.0682 

.0728 
.0744 
.0919 
.0688 
.0765 

.0504 
.0361 
.0596 
.0626 
.0491 

■  ;0267 
.0185 
.0214 

12 
12 
.12 
8 
5 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 

io 

6 
9 

2350 
2350 
2350 

IH  Ton  Federal 

3      Ton  Packard 

2     Ton  Moore 

2     Ton  Moore 

2  TonMoreland 

3  Ton  Mack 

8175 
7350 
7335 
6160 
9100 

H  Ton  Regal 

2300  Pi™.  Coiut. 

1350 

H  Ton  StoddardDayt'n 

H  Ton  Ki.wl  Kar 

H  Ton  Kissel  Kar 

HTonMitcheU 

H  Ton  SUxidard  Dayton 

Ford  Work  Car 

Ford  Work  Truck 

Fori  Work  Truck 

600 
1459 
1650 

700 

• 
443 
443 
443 

Gate  Insp. 
Pipe  Const. 

GateiUp'. 

Gate  Rep. 
Pipe  Const. 
1  General 
{Irrigation 

3240 
3650 
38SO 
3150 

2360 

Total 

$32912 
1732.21 

j 

145,536 
7,660 
24.9 

20207 
1063 
3.46 

$2162.44 

113.81 

.37 

5166 
272 

.38 

$593.00 

31.47 

.102 

$1432.09 

75.37 

.245 

$1344.54 

70.76 

.23 

$116.92 

6.15 

.02 

$2228.45 

117.28 

.382 

24.00 

1.26 

.004 

$7850  92    I4»  261 

891.995 
28.11 

$  9809 

At.  cost  for  18  cars 

, 

413.20 
1.346 

7.2 

.0516,    .. 

1  

V.  Motorcydet 

Merkel 

1913 
1914 

9-24-13 
6-24-14 

1 

Telep.  Line  Rider 

iTeleo.  Line  Rider 

2,440 
10,223 

66 
158 

$7.15 
19.03 

23 
60 

$3.18 
6.92 

$8.40 
27.50 

$43.10 
88.97 

$12.09 
13.02 

$74.73 
155.44 

37.830 
64.933 

87.142 
170.383 

$  0304    12  j   ... 

Merkel 

01521   12  1 

Total 

At.  cost  per  car 

$88790 
1409* 

12,663 
6,331 
20.6 

532,319 

7,945 

25.88 

224 
112 
.36 

53314 

796 

2.59 

$26.18 

13.09 

.423 

5876.70 
87.71 
.285 

88 
44 
.14 

11497 
171.5 
.55 

$10.10 

5.05 

.016 

1347.40 
20,11 
.065 

$35.90 

17.95 

.584 

4986.52 
74.42 
.242 

$132.07 

66.03 

.218 

6341.86 
94.65 
-.308 

626.95 

9.35 

.03 

$25.11 

12.55 

.04 

6590.07 

98.36 
.32 

91.48 
1.36 
.004 

$230.17 
U5.03 
.374 

26297  53 

102.813 
56.53 
(51.4) 

850  5SI 

257.525 

144.0 

(128.76) 

5335.544 
79.63 

$.0456    ..    1.... 
.0228    .  .    1 

At.  cost  per  day 

Grand  Totai 

ToW 

3.1881 
.0478 

At.  cost  per  Tehicle 

392.50  ;     9.98 
1,278  112.377 

At.  cost  per  day 

•At.  for  (W  care. 

1 

1    . 

1 

1 

732 
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ceedings  to  force  the  purchase  of  his  car. 
In  this  instance  the  table  here  illustrated 
was  brought  forward  and  the  respective 
merits  of  not  only  the  equipment  but  the 
operating  costs  set  forth. 

The  refusal  to  standardize,  however,  has 
had  certain  advantages,  one  being  that  it 
maintains  competition  not  only  on  initial 
costs  of  machines  but  also  on  parts.  Be  this 
as  it  may,  the  department  has  come  to  look 
upon  two  machines  as  almost  standard. 
The  writer  has  no  fear  of  being  accused  of 
publicity  work  in  mentioning  the  Ford. 
Unquestionably  it  is  by  all  odds  the  car  best 
adapted  to  department  service  under  the 
three  main  heads  of  initial  cost,  cheapness 
of  maintenance  and  cost  of  operation.  The 
department  has  26  in  use.  If  out  of  service 
they  are  easily  repaired  at  low  cost  of  parts 
and  little  time  is  required  in  the  shop  for 
parts  replacement.  The  operating  costs  in 
the  table  speak  for  themselves.  On  collec- 
tion service,  where  they  are  the  only  ma- 
chines employed,  the  operation  in  1915 
ranged  from  11/2  to  3  1-3  cents  per  mile 
(downtown  streets,  with  traffic  stops  and 
low  gear  frequent),  while  the  average  daily 
cost  was  only  631/2  cents,  or  less  than  half 
the  daily  maintenance  of  a  one-horse  rig. 

On  Ford  light  work-cars,  which  the  de- 
partment does  not  hesitate  to  load  to  1000 
lb.,  the  turtle-back  end  of  the  roadster  is 
removed  and  is  replaced  by  a  light  truck 
body  built  at  the  shop  at  a  cost  of  from 
$7.50  to  $8  each.  Several  such  trucks  have 
been  in  use  since  1911  and  they  are  still 
"running  strong." 

One  Truck  Partly  Standardized 

Consulting  the  table,  the  reader  will  be 
able  to  denominate  the  truck  that  has  been 
partially  selected  as  standard.  This  is  for 
the  reason  that,  like  the  Ford,  its  factory 
has  standardized  the  model,  many  of  the 
parts  are  interchangeable  and  these  are  sold 
at  a  reasonable  price.  If  not  overloaded  it 
is  of  good  value  in  waterworks  service.  In 
very  hilly  regions,  on  account  of  its  small 
horsepower,  the  machine  might  not  prove 
serviceable,  but  here,  with  comparatively 
gentle  gradients,  the  engine  is  of  large 
enough  size  to  do  the  work  assigned  to  it, 
is  of  sufficient  speed  and  the  truck  is  not 
torn  to  pieces  by  too  much  engine. 

The  department  does  all  its  own  hauling 
with  the  exception  of  cast-iron  pipe  from 
cars  to  trench.  This  is  let  by  annual  con- 
tract a  id  comprises  usually  the  disposition 
at  one  time  of  several  thousand  tons  ar- 
riving in  quantities  which  the  department 
could  not  handle  without  disrupting  its  reg- 
ular auto  service,  and  then  with  heavy  rail- 
road demurrage. 

In  the  hauling  of  gates,  hydrants  and 
stock  pipe  no  effort  has  been  made  in  the 
tables  to  arrive  at  ton-mile  costs.  The  needs 
of  the  different  gangs  are  so  variable,  with 
small  and  diminishing  loads  so  frequent, 
that  cost  data  would  be  of  little  value. 

While  the  table  is  of  large  value  for  a 
single  year  and  gives  fair  averages  from 
which  deductions  may  be  drawn,  the  tabu- 
lation does  not  and  cannot  tell  the  full  story. 
To  be  fully  comprehensive  it  should  include 
two,  three  or,  better  still,  five  years.  With 
two  years,  complete  tire  changes  would 
show  Cin  a  year's  schedule  a  tire  change  in 
December  would  not  be  listed  in  the  follow- 
ing year's  costs),  and  with  three  or  five 
years'  records  the  full  maintenance  and  re- 
placement costs  would  be  brought  out.  Such 
a  plan  the  department  has  in  mind  as  based 
on  the  system  explained  in  this  article. 


Pumping  Costs  with  Diesel 
Engines  Given  in  Detail 

Installation    in    Duplicate    at    Appleton,    Wis., 

Serves  18,000   Population  and  Operates 

Against  183-Foot  Head 

By  H.  W.  GOCHNAUER 

Sanitary  Engineer,  Department  of  Water, 

Appleton,  Wis. 

DIESEL  oil  engines,  operated  for  the 
year  ended  April  1,  1916,  furnished 
power  for  the  municipal  water .  supply  of 
Appleton,  Wis.,  a  city  of  18,000  inhabitants, 
at  an  average  fuel  cost  of  $2.82  per  million 
gallons  of  water  pumped  against  a  head  of 
185  ft.  The  installation  consists  of  two 
225-brake  horsepower,  three-cylinder,  four- 
stroke  cycle  Busch-Sulzer  Bros.-Diesel  oil 
engines,  located  opposite  and  parallel  to 
each  other  in  such  a  manner  that  their  air 
compressors  can  be  belted  to  either  unit. 
Each  engine  is  directly  connected  to  two 
Deane     double-acting     triplex     pumps     of 


fluctuation  in  the  consumption  it  was  neces- 
sary to  run  two  pumps  continuously,  con- 
trolling the  pressure  by  means  of  a  Ross 
regulating  valve  that  by-passed  the  surplus 
water  to  the  suction  line.  This  procedure 
caused  a  considerable  waste  of  power  and 
was  the  main  cause  for  the  erection  of  an 
elevated  tank  or  distributing  reservoir  of 
500,000  gal.  capacity,  located  in  the  heart 
of  the  city. 

For  the  past  year,  by  utilizing  the  elevat- 
ed tank,  the  station  has  been  operating  on 
an  average  of  but  16.2  hr.  per  day.  After 
the  tank  is  filled  one  pump  holds  it  full  and 
supplies  the  consumption  demands  over 
night.  The  shut-down  occurs  in  the  morn- 
ing during  the  low  consumption  period  of 
the  day,  when  the  demand  is  met  solely  by 
the  contents  of  a  full  tank. 

It  was  calculated  that  it  would  be  most 
economical  to  shut  down  at  night,  when  the 
consumption  is  at  a  minimum.  However,  on 
trying  this  out  it  was  surprising  to  find 
that  during  this  short  shut-down  period  the 


DUPLICATE     DIESEL     ENGINES     PUMP     WATER     SUPPLY    OF    APPLETON,    WIS.,    AT    COST    OF    $11.64    PER 
MILLION     GALLONS     AGAINST     HEAD     OF     185     FEET 


2,000,000  gal.  capacity  each,  located  one  on 
each  end  of  the  engine  shaft.  The  total  ca- 
pacity of  one  unit,  4,000,000  gal.,  is  suffi- 
cient for  the  city's  fire  protection.  By  run- 
ning the  two  units  alternately,  one  each 
week,  one  unit  is  always  in  reserve. 

Lighting  Bill  Saved 

Soon  after  the  plant  was  put  into  opera- 
tion it  was  found  that  the  cost  of  current 
from  the  local  lighting  company  for  light- 
ing the  filtration  and  power  plants  was 
about  $60  a  month,  or  about  half  of  the  en- 
tire cost  of  the  fuel  consumed  in  supplying 
the  city  with  water.  To  save  this  expense 
it  was  decided  to  discontinue  the  purchase 
of  current  and  install  two  Allis-Chalmers 
15-k.w.  110-volt  direct-current  generators 
connected  by  Link-Belt  silent  chains,  one  to 
each  engine.  This  eliminated  the  cost  u? 
lighting  completely,  as  the  generator  load 
on  the  engines  did  not  sensibly  increase  the 
fuel  oil  consumption  over  previous  months. 

Until  early  in  1915  the  station  supplied 
water  to  the  city  without  stand-pipe  or  dis- 
tributing reservoirs,  the  water  being 
pumped  directly  into  the  mains.    Due  to  the 


cost  of  lighting  the  two  buildings  amounted 
to  approximately  $30  a  month,  which  was 
more  than  the  cost  of  the  fuel  oil  required 
to  run  the  one  pump  and  the  generator  in 
service  during  this  period.  That  is  to  say, 
it  was  found  that  the  station  could  pump 
water  for  a  period  of  time  equal  to  the  shut- 
down period,  generating  its  own  lighting 
current,  for  less  than  the  cost  of  outside 
lighting  service. 

Fire  Pressure  Regulated 

Fire  pressure  is  supplied  by  pumping  di- 
rectly into  the  city  mains  at  a  pressure  of 
110  lb.  per  square  inch.  This  is  accom- 
plished by  closing  off  the  elevated  tank  by 
means  of  an  electro-hydraulic  control  oper- 
ated from  the  power  house.  The  fire  pres- 
sure is  controlled  by  the  Ross  regulating 
valve.  Tests  have  proved  this  operation 
can  be  accomplished  32  sec.  after  the  fire 
alarm  is  received.  If  the  alarm  is  received 
while  the  plant  is  shut  down  it  is  easily 
and  quickly  put  into  operation,  the  high 
pressure  required  being  supplied  in  3  min. 

During  the  winter,  in  order  to  supply  the 
engines  and  air  compressors,  a  volume  of 


June  3,  1916 


ENGINEERING    RECORD 


733 


air  equal  to  three  times  the  air  displacement 
of  the  building  must  enter  through  the  ven- 
tilator in  the  roof  every  24  hours.  Con- 
sequently, the  heating  coils  were  placed  on 
the  lo-wer  chord  of  the  roof  trusses,  success- 
fully heating  the  air  as  it  is  drawn  into  the 
building.  The  heating  plant,  comprising  a 
Spencer  boiler,  is  located  in  the  basement  of 
the  adoining  filtration  plant. 

Cost  of  Operation 

The  operating  labor  consists  of  a  chief 
engineer  and  three  assistants,  who  work  in 
two  two-man  shifts.  Because  of  the  deli- 
cacy with  which  the  fire  pressure  must  be 
controlled,  due  to  the  condition  of  the 
mains,  it  is  not  at  all  desirable  to  depend 
upon  a  one-man  shift. 

The  accompanying  tables,  compiled  by 
Chief  Engineer  Otradov,  are  self-explana- 
tory and  cover  the  operating  data  for  the 
year  quite  completely. 

Table    1 — Pumpage    and    Fuel    Oil    Consumption 


Month  Total 

1915-16  hr.  run 

April    577 

May   553 

June 522 

July   551 

Aug. 558 

Sept 524 

Oct 454 

Nov.   494 

Dec 441 

Jan 429 

Feb 425 

March    420 

Total    5.948 


Table  2 — ^Lubhicatinq  Oil  Uskd 


Total 

Total 

amount 

pumpage 

fuel  oil 

mil.  gal. 

4,562 

60.380 

4,310 

59.180 

3,814 

50.080 

3,972 

52.800 

4.156 

52.910 

3,660 

44.630 

3,458 

43.950 

3,466 

39.710 

3,310 

39.990 

3,378 

43.020 

3,226 

40.040 

3,298 

42.740 

44.610 

569.430 

Lubricating  oils  used  per  month  (gal. 

, A 


Month. 

Cylinder 

Air  corap. 

Engine 

Kerosene 

1916-16 

oil 

oil 

oil 

oil 

April  .... 

33.00 

2.00 

8.50 

3.00 

May 

30.75 

3.25 

8.25 

6.30 

June 

39.25 

4.62 

11.00 

4.87 

July   

45.00 

3.50 

10.37 

5.37 

Aug.  .... 

76.00 

4.00 

18.62 

11.25 

Sept.  .... 

39.25 

2.75 

12.12 

6.50 

Oct 

69.00 

3.00 

7.87 

6.50 

Nov. 

50.25 

2.25 

6.87 

6.75 

Dec 

39.75 

2.25 

8.25 

7.25 

Jan 

45.25 

1.12 

6.37 

7.62 

Feb 

42.00 

2.12 

6.87 

7.62 

March    . . 

50.00 

2.37 

4.37 

7.50 

Total . . 

559.50 

33.23 

109.46 

80.53 

Table   3— 

-Average 

Pumpage 
sumption 

AND   Fuel 
Av. 

Oil   Con- 

Av.  fuel 
oil  per 

Av. 

Av.  amt. 

pumpage. 

mil.  gal. 

Month, 

hr.  run 

fuel  oil 

mil.  gal. 

water 

1915-16 

per  day 

per  day 

per  day 

pumped 

April    ... 
M!ay    .... 

.    19.0 

152.0 

2.012 

75.5 

.    17.9 

139.0 

1.909 

72.8 

June     . . . 

.    17.4 

127.1 

1.666 

76.1 

July    .... 

.    17.7 

128.0 

1.703 

75.2 

Aug.   .... 

.    18.0 

133.8 

1.706 

78.5 

Sept.    . . . 

.    17.4 

112.0 

1.487 

80.6 

Oct.    

.  .    14.6 

111.5 

1.416 

78.6 

Nov.   

.    16.4 

115.5 

1.280 

87.2 

Dec 

.    14.1 

106.7 

1.287 

82.7 

Jan 

.    13.8 

108.9 

1.387 

78.5 

Feb 

.    14.6 

111.2 

1.380 

80.5 

March    . . 

.    13.5 
..    16.2 

106.3 

1.377 

77.1 

Average 

121.0 

1.550 

78.6 

Meter  Maintenance  and  Repair  Systematized  in 
East  Orange,  N.  J.,  Water  Department 

All  New  Meters  Tested  at  Three  Rates— Individual  "  History  Cards  " 
Kept— Per  Capita  Consumption  Reduced  to  67  Gal.  Daily  Last  Year 


TO  supply  a  population  of  42,000  in  East 
Orange,  N.  J.,  in  1915  required  175,000,- 
000  gal.  less  water  than  was  needed  in  1910 
for  only  35,000  people.  For  this  surprising 
economy  meters  are  accountable.  Five 
years  ago  the  sale  of  water  was  based  al- 
most exclusively  upon  a  system  of  fiat  rates. 
In  1911  a  program  of  meter  installation  was 
begun,  and  to-day  the  flow  through  about 
75  per  cent  of  the  city's  8100  services  is 
registered  and  paid  for  according  to  a  sched- 
ule of  the  amount  of  water  actually  used. 
Reduced  to  definite  terms,  the  saving  ef- 
fected by  the  6000  meters  now  in  service  is 
that  resulting  from  the  lowering  of  the 
average  daily  per  capita  pumpage  from  92 
gal.  in  1910  to  67  gal.  in  1915.  It  is  planned 
to  have  a  100  per  cent  metered  city  by  De- 
cember, 1917,  when  still  further  economies 
are  anticipated. 

Investment  of  $54,500  in  Meters 

The  administration  of  the  East  Orange 
water  department,  however,  has  not  been 
content  with  the  mere  installation  of  water 
meters.  It  is  held  that  the  maintenance  ele- 
ment is  just  as  important  in  the  water  meter 
problem  as  in  that  of  good  roads,  and  under 
the  direction  of  A.  A.  Reimer,  the  depart- 
ment's chief  engineer,  a  meter  maintenance 
and  repair  division  has  been  organized  on  a 
systematic  basis  to  safeguard  a  present  in- 
vestment of  $54,500  in  water  registering 
devices.  This  meter  division  occupies  a 
portion  of  the  department's  storage  yard 
building  and  is  charged  with  the  responsi- 
bility of  keeping  the  present  total  of  6000 
meters  in  working  order,  testing  all  new 
meters  and  maintaining  individual  records 
on  cards  of  every  meter  set  or  removed. 
Simplicity  is  the  keynote  of  the  organiza- 
tion and  methods.  The  prime  object  of  the 
department  is  to  install  and  repair  meters 
quickly  at  a  minimum  cost,  and  with  this 
idea  in  mind  bicycles,  instead  of  motor  cars, 
are  considered  entirely  satisfactory  for  the 
use  of  the  inspection  and  repair  gang,  and 
the  card  index  system  is  such  that  a  clerk 
with  no  qualifications  as  a  cost  account  ex- 
pert can  operate  it. 

The  department's  policy  has  been  to  pur- 
chase and  set  all  meters  and  bear  the  ex- 
pense of  normal  wear  and  tear.  In  case  of 
palpable  neglect  or  the  freezing  of  a  meter 
the    property    owner    is    held   to    account. 


Table    4 — Cost    op    Operation,    Appleton    Pumping   Station,   April  1,   1915,  to  April  1,   1916 

Cost  per 
„     ,     .,  Total  million 

Fuel  oil:  cost  gallons 

44,610  gal.  at  3.6c.  per  gal $1,605.96  $2.82 

Lubricating  oil : 

Cylinder,           559.50  gal.   at  30c $167.85 

Air  compress.    33.23  gal.   at  30c 9  97 

Engine,              109.46  gal.  at  20c 2l!89 

Kerosene,            80.53  gal.  at     8c 6  44 

^    ^  206.15  .36 

Labor : 

Chief  Engineer $1,350.00 

Three  assistant  engineers 2  340  00 

.    ,  3,690.00  6.48 

Materials : 

Miscellaneous    supplies    and    expenses     (heating,     telephone. 

stationery,  printing,  packing,  etc) 887.95 

Maintenance  of  engines  (repair  exhaust  pipe) 22.64 

Maintenance   of   pumps 215  95 

1,126.54  1.98 

Total  operating  cost $6,628.65  $11.64 

Note. — A  break  in  the  strainer  system  of  the  filter  plant  caused  sand  to  be  admitted  into  the  cylin- 
ders of  the  pumps.  One  cylinder  was  so  badly  cut  that  it  was  necessary  to  reline  it.  The  cost  of  this 
repair  and  the  expresaage  on  same  constitute  the  pump  maintenance. 


Every  new  service  connection,  for  domestic 
or  other  purposes,  is  equipped  with  a  meter, 
and  all  charges  for  water  through  such  serv- 
ices are  based  upon  the  established  meter 
rates.  The  Board  of  Water  Commissioners 
has  authority  to  install  a  meter  on  any  serv- 
ice pipe  not  so  equipped,  and  to  determine 
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THESE  CURVES  SHOW  HOW  WATER  CONSUMPTION 

WAS    REDUCED    FOLLOWING    INSTALLATION 

OF   METERS  IN   1911 

the  size  of  meter  required.  Meters  are  the 
property  of  the  water  department,  and  are 
at  all  times  under  its  control. 

Required  Accuracy 

East  Orange  is  a  residential  city,  and 
very  little  water  is  used  for  other  than  do- 
mestic purposes.  The  prevailing  size  of 
meter  is  %  in.,  and  the  disk  type  predomi- 
nates. Each  new  meter,  when  received  from 
the  manufacturers,  is  tested  at  three  rates 
of  flow  before  it  is  placed  in  service,  and 
must  meet  the  following  requirements  for 
accuracy : 


Test  No. 
1 
2 
3 


Rate,  gal., 
per  hour 
1350 
150 
15 


Required  accuracy, 

per  cent 

99-100 

98-102 

90-100 


The  testing  apparatus  consists  of  connec- 
tions with  the  city  supply,  a  water  tank 
mounted  on  scales  and  a  long  bench  upon 
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Meter  No. 


DATE 


Cause 
ofTest 


/3ro 


/•So 


15 


rorm94A.  2000.  2-M2 


Location 


VOLUMES  AND  WEIGHTS 


R«a. 

Cu.  ft. 


Weight 


Actual 
Weight 


Reg.  to 

Actual 


DlSDO- 

sition 


ACCURACY  TEST  RESULTS  ARE  REPORTED  ON  "HISTORY  CARD 


which  it  is  possible  to  connect  fifty  meters 
and  test  them  simultaneously  on  the  two 
low  rate  flow  tests,  thus  effecting  a  marked 
economy  in  the  use  of  water  as  compared 
with  a  scheme  of  individual  tests.  The 
water,  after  passing  through  the  meters,  is 
weighed  and  its  volume  accurately  com- 
puted. If  the  meter  meets  the  requirements 
it  is  placed  upon  a  shelf  ready  for  installa- 
tion when  needed.  If  the  registration  is 
inaccurate  the  meter  is  returned  to  the  man- 
ufacturers or  adjusted  in  the  city's  shop. 

Repairing  Old  Meters 

The  following  is  the  procedure  in  the  case 
of  an  old  meter  which  is  found  to  be  de- 
fective: The  meter  reader,  during  his  peri- 
odic rounds  of  residences,  reports  to  the 
main  office,  for  example,  that  a  meter  is 
stuck.  Within  a  few  hours  another  member 
of  the  force,  on  a  bicycle  with  a  wire-cage 
carrying  attachment  behind  for  tools  and 
supplies,  proceeds  to  the  premises.  If  the 
damage  appears  to  be  serious  the  practice  is 
not  to  wait  for  the  repair  and  replacement 
of  the  old  meter,  but  to  put  in  a  new  meter. 
At  the  shop  the  defective  meter,  to  which  a 
location  tag  is  attached,  goes  on  the  shelf 
for  repair.  If  clogged  by  sand  it  is  merely 
cleaned,  tested  and  replaced,  but  if  new 
parts  are  needed  it  is  carefully  repaired  and 
then  placed  upon  the  shelf  assigned  to 
meters  available  for  service.  It  is,  of 
course,  tested  for  accuracy  before  being 
sent  out.  The  four  kinds  of  repair  which 
experience  has  shown  to  be  most  often 
necessary  are  freezing  of  a  meter,  meter 
stuck  by  hot  water,  leaking  stuffing  box  or 
gear  defects.  In  East  Orange  the  majority 
of  the  meters  are  of  the  Trident.  Hersey 


and  Empire  make  and  a  sufficient  supply  of 
spare  parts  is  always  kept  on  hand  so  that 
repairs  can  be  made  quickly. 

Charges  for  Repairs 

As  to  charges  for  repairs,  the  department 
bears  these  except  where  damage  is  due  to 
gross  carelessness  or  neglect  of  the  property 
owner.  In  the  case  of  a  frozen  meter  or  a 
meter  stuck  by  hot  water  the  consumer  pays 
the  repair  bill.  Stuffing  box  leaks  are,  of 
course,  field  repairs,  and  are  chargeable  to 
the  department,  as  are  also  repairs  necessi- 
tated by  worn  gearing. 

The  meter  maintenance  and  testing  force 
is  under  the  general  direction  of  a  foreman 
and  includes  about  6  or  8  men,  depending 
upon  the  activities  of  the  department  in  set- 
ting new  meters.  The  testing  of  a  new 
meter  is  classified  as  a  general  expense,  but 
after  a  meter  has  once  been  placed  in  serv- 
ice all  expenditures  are  charged  to  mainte- 
nance. There  are  two  meter  readers  em- 
ployed at  present  who  spend  about  two- 
thirds  of  their  time  upon  the  duties  indi- 
cated by  their  titles  and  the  remainder  in 
inspecting  plumbing  in  unmetered  houses. 
It  is  the  custom  to  set  the  meters  inside  the 
houses,  but  if  a  curb  setting  is  required  the 
cost  is  charged  to  the  property  owner.  In 
ordinary  settings,  if  the  work  is  simple,  no 
charge  is  made,  but  if  the  department's  men 
are  required  to  tear  up  flooring,  or  if  the 
pipes  are  buried  under  coal  bins  and  other- 
wise difficult  to  reach,  a  bill  for  this  extra 
labor  is  forwarded  to  the  house  owner.  In- 
cluding the  time  of  the  men,  wagon  and  ma- 
terial, the  cost  of  setting  a  new  meter  aver- 
ages $1.25. 

While  bicycle  transportation  is  generally 
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resorted  to  for  meter  maintenance  and  re- 
pair work,  a  horse  and  wagon  have  been 
found  useful  in  the  operations  of  setting 
new  meters.  The  city  occupies  an  area  of 
only  4  sq.  miles,  so  that  the  matter  of  trans- 
portation from  one  point  to  another  is  never 
very  serious. 

Meter  "History  Cards" 

It  was  not  until  the  year  1911  that  a  big 
campaign  of  metering  was  begun.  Sufficient 
time  has  not  elapsed,  therefore,  to  secure 
conclusive  figures  on  the  life  of  a  meter  and 
its  maintenance  cost.  This  matter,  how- 
ever, is  not  being  neglected,  and  Mr.  Reimer 
has  devised  a  system  of  "history  cards"  by 
which  a  complete  record  of  the  meter  is 
kept.    On  these  cards,  of  which  a  sample  is 
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ON   THIS  KORM  THE  FOREMAN   OF  THE   METER  DIVISION    REPORTS   THE    KIND   OF    WORK    DONE   BY    HIS 
FORCE  AND  THE  LOCATION  OF  METERS  REMOVED   OR  SET 


THIS    IDENTIFICATION    TAG    IS    ATTACHED    TO    OLD 

METERS  JUST  BEFORE  THEY  ARE  TAKEN 

OUT  FOR  REPAIRS 

shown,  are  reported  the  results  of  the  first 
accuracy  test  and  any  subsequent  tests,  to- 
gether with  the  reasons  for  taking  a  meter 
out  after  it  has  once  been  placed  in  service. 
The  daily  report  of  the  meter  foreman  also 
is  standardized,  and  the  accompanying  blank 
form  gives  an  idea  of  the  kind  of  informa- 
tion he  supplies.  Each  history  card  has  a 
tab  upon  which  the  brand  of  the  meter  is 
printed,  and  for  each  brand  a  distinctive 
color  is  employed. 

As  has  been  pointed  out  in  a  preceding 
paragraph,  no  attempt  at  an  elaborate  sys- 
tem of  records  or  costs  was  attempted.  The 
advantages  of  the  system  now  in  force  are 
that  it  is  workable  and  requires  very  little 
time  for  its  upkeep. 

Nicholas  S.  Hill,  Jr.,  present  president  of 
the  American  Waterworks  Association,  is 
president  of  the  Board  of  Water  Commis- 
sioners of  East  Orange,  the  other  members 
being  T.  F.  Macksey  and  H.  D.  Reed. 
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New  Water  Supply  for  Small  Town  Involves 
Earth  Dam,  Filters  and  Pipe  Line 

Hard  and  Impure  Well  Water  at  Le  Roy,  N.  Y.,  Abandoned 
in  Favor  of  Gravity  System  Recently  Placed  in  Service 

By  JAMES  P.  WELLS 
Consulting  Engineer,  Rochester,  N.  Y. 


AFTER  suffering  for  20  years  from  an 
inadequate  supply  of  impure,  hard  well 
water,  the  village  of  Le  Roy,  N.  Y.,  two 
months  ago  placed  in  service  its  new  grav- 
ity system,  comprising  an  earth  dam  500  ft. 
long  and  32  ft.  high,  a  1,000,000-gal.  per- 
day  mechanical  filtration  plant  and  a  14-in. 
cast-iron  pipe  line  5  miles  long,  laid  in 
record  time.  Before  the  new  system  was 
placed  in  operation  the  consumption  of 
water  in  Le  Roy  averaged  only  200,000  gal. 
per  day.  As  the  old  supply,  on  account  of 
its  hardness,  was  used  very  little  for  wash- 
ing and  factory  purposes,  it  was  estimated 
that  with  the  new  supply  of  soft  water  the 


gal.,  a  liberal  amount  being  allowed  for 
evaporation  and  seepage.  At  the  time  of 
writing  the  reservoir  is  full  and  overflow- 
ing and  enough  water  has  wasted  over  the 
spillway  to  refill  it. 

Earth  Dam  and  Dikes 

Test  pits  at  the  site  of  the  dam  indicated 
that  an  earth  structure  with  a  concrete  core 
would  be  much  cheaper  than  either  a  con- 
crete masonry  or  a  reinforced  concrete  dam 
of  the  Ambursen  type.  The  bed  of  the  reser- 
voir is  composed  of  a  heavy,  clayey  soil.  This 
is  underlaid  by  shale  rock.  At  the  central 
portion  of  the  dam  this  rock  is  16  ft.  below 


AT  THE   SITE  OF  THE   DAM    CLAY   SOIL   IS   UNDERLAID   BY    SHALE   ROCK 


consumption  would  reach  400,000  gal.  per 
day,  or  about  100  gal.  per  capita.  From 
data  as  to  past  growth  it  is  estimated  that 
in  35  years  the  population  would  increase 
to  7000  and  that  a  supply  of  700,000  gal. 
per  day  would  be  sufficient.  Estimates 
were  made  and  an  appropriation  of  $105,- 
000  was  made  for  the  construction  of  the 
new  system,  with  $15,000  for  extensions 
and  improvements  to  the  distribution  sys- 
tem. Work  was  started  in  September,  1915, 
and  in  the  fore  part  of  April,  1916,  the 
water  was  turned  into  the  mains. 

The  reservoir  has  a  capacity  of  about 
175,000,000  gal.  Eighty-three  per  cent  of 
this  amount,  145,000,000  gal.,  is  in  the  up- 
per 14  ft.  and  is  available  for  use.  The 
reservoir  was  formed  by  the  construction 
of  two  earthen  dikes  and  an  earthen  dam 
with  a  concrete  core,  and  has  an  area  of 
55  acres  when  full. 

Minimum  Run-off  Estimated 

Mad  Creek,  the  stream  upon  which  the 
dam  has  been  constructed,  has  a  drainage 
area  slightly  in  excess  of  11/2  sq.  m. 
From  records  of  adjacent  streams  it  was 
estimated  that  in  an  extreme  low  year  the 
average  daily  run-off  for  the  entire  year 
would  be  at  least  900,000  gal.  per  day.  The 
run-off  during  the  early  part  of  the  year  is 
sufficient  to  keep  the  reservoir  filled  until 
the  latter  part  of  May  or  June.  As  there 
is  occasionally  a  year  when  the  run-off  is 
very  slight  during  the  last  six  months  it 
was  considered  advisable,  even  though 
there  is  always  some  run-off,  to  construct 
a  reservoir  of  sufficient  capacity  to  furnish 
700,000  gal.  per  day  for  six  months  with- 
out its  being  replenished  by  any  inflow. 
This  amount  of  water  is  equivalent  to  126,- 
000,000  gal.  The  reservoir  was  accordingly 
designed  to  have  a  capacity  of  145,000,000 


the  surface.  At  both  ends  of  the  structure 
no  sheeting  was  necessary  for  the  core  wall 
trench  as  the  material  was  stiff  clay  and 
hardpan.  At  the  center  of  the  dam  consid- 
erable water  was  encountered.  The  mate- 
rial was  sandy  clay  and  great  difficulty  was 
experienced  in  deepening  the  trench,  it 
being  necessary  to  work  day  and  night. 
The  core  was  carried  to  the  rock  for  the 
entire  central  portion  of  the  dam. 

The  greater  part  of  the  material  for  the 
earth  fill  was  excavated  by  an  elevating 
grader  loading  directly  into  dump  wagons 
from  a  borrow  pit  just  east  of  the  reser- 
voir. The  remainder  was  placed  by  wheel 
scrapers.  On  the  upstream  portion  of  the 
structure  fine,  clayey  material  was  depos- 


the  core,  3  ft.  above  the  crest  of  the  spill- 
way. Although  the  wetting  and  rolling  of 
the  embankment  was  materially  aided  by 
considerable  rainfall  during  the  construc- 
tion there  was  some  settlement  when  the 
water  reached  its  full  height.  The  accom- 
panying photograph  shows  the  cracks 
formed  along  the  core  due  to  this  settle- 
ment. Riprap,  1  ft.  thick,  was  placed  on 
the  upstream  face  of  the  dam  to  a  depth 
of  14  ft.  below  the  spillway  crest,  the  point 
of  lowest  draft.  The  earth  dikes  in  no  case 
exceeded  a  height  of  9  ft.,  and  as  their 
crest  is  5  ft.  above  the  normal  water  level 
they  were  made  5  ft.  wide  at  the  top  with 
2  lo  1  slopes  on  each  side. 

Spillway 

The  concrete  spillway  was  designed  with 
a  width  of  60  ft.  at  the  point  of  overflow. 
Its  crest  is  5  ft.  below  the  surface  of  the 
dam.  For  the  size  of  the  stream  a  spillway 
width  of  60  ft.  is  perhaps  somewhat  greater 
than  is  ordinarily  allowed,  especially  with 
a  reservoir  area  of  55  acres,  which  will  tem- 
porarily store  a  large  amount  of  water  and 
greatly  decrease  the  intensity  of  a  flood. 
However,  in  the  light  of  the  recent  flood  at 
Erie,  where  the  flood  rate  was  about  900 
sec.-ft.  per  square  mile  from  a  stream  with 
a  drainage  area  ten  times  the  size  of  Mad 
Creek,  it  is  evident  that  such  a  spillway 
width  is  not  too  great. 

Concrete 

The  concrete  in  the  core  was  of  the  pro- 
portion 1:3:6;  that  in  the  spillway, 
1:21/2:5.  The  gravel  was  obtained  from  a 
pit  %  mile  east  of  the  works.  The  loca- 
tion of  the  spillway,  core  wall  and  filter 
plant  was  such  that  considerable  economy 
could  be  effected  in  the  placing  of  the  con- 
crete. An  18-cu.-ft.  Koehring  mixer  was 
placed  at  each  end  of  the  core  wall.  Prac- 
tically all  the  concrete,  not  only  in  the  core 
wall  but  in  the  spillway  and  filter  plant, 
was  poured  from  these  mixers  through 
open  chutes  without  changing  their  posi- 
tion. 

Filtration  Plant 

Water  passes  from  the  reservoir  into  the 
filter  plant  through  a  16-in.  cast-iron  pipe. 
Before  entering  the  sedimentation  basin  it 
is  aerated  by  a  fountain  in  a  small  build- 
ing attached  to  the  filter  house.  After 
aeration  the  water  descends  through  a  Ven- 
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THE  EARTH  DAM   IS  500   FT.  LONG,  32  FT.  IN    MAXIMUM    HEIGHT  AND  HAS  A  CONCRETE  CORE  WALL 


ited  in  6-in.  layers.  This  was  then  watered 
and  rolled  with  a  2-ton,  grooved  roller. 
The  coarser  and  more  porous  material  was 
used  on  the  downstream  side.  The  width 
of  the  dam  is  10  ft.  at  the  top  with  an  up- 
stream slope  of  3  to  1  and  a  downstream 
slope  of  2  to  l.«  Severe  winter  weather  set 
in  before  the  work  was  completed  so  that  it 
was  necessary  to  leave  the  work  when  the 
embankment  had  been  carried  to  the  top  of 


turi  tube  into  the  sedimentation  basin. 
The  Venturi  tube  was  installed  to  auto- 
matically regulate  the  flow  of  chemicals. 
Up  to  the  present  time  it  has  been  found 
necessary  to  use  only  sulphate  of  alumina. 
There  are  two  beds  in  the  plant,  each  with 
a  normal  capacity  of  500,000  gal. 

Leading  from  the  clear  well  of  the  filter 
plant  is  a  14-in.  cast-iron  pipe  which  car- 
ries  the   water   to   Le   Roy.     Remarkable 
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progress  was  made  in  its  construction.  With 
the  exception  of  100  ft.  of  hard  limestone 
rock  in  the  lower  portion  of  the  trench  the 
entire  24,500  ft.  was  excavated  with  an 
Austin  trenching  machine.  Of  this 
amount  500  ft.  extended  through  shale 
rock,  3  ft.  of  which  occurred  in  the  bottom 
of  the  trench.  There  were  also  700  ft.  of 
woods.  The  first  22,000  ft.  of  the  line, 
which  included  the  sections  of  rock  and 
woods,  was  completed,  including  the  back- 
fill, in  35  days,  an  average  of  750  ft. 
per  day.  The  greatest  amount  of  trench 
excavated  during  any  one  day  was  slightly 
over  1000  ft.  and  the  record  for  laying  pipe 
was  eighty-five  12-ft.  lengths.  This  rec- 
ord is  not  often  excelled  and  it  was  made 
possible  by  the  efficient  manner  in  which 
the  contractor  handled  the  work. 

In  order  to  increase  the  supply  of  wa- 
ter available  at  Le  Roy  for  fire  protection 
purposes  an  elevated  tank  with  a  capacity, 
when  full,  of  130,000  gal.  has  been  con- 
structed, in  addition  to  the  old  stand  pipe. 


THIS    METHOD    OF    BACK-FILLING    THE    PIPE    LINE 
TRENCH    DID    NOT   PROVE  VERY   SATISFACTORY 

There  is  sufficient  pressure  from  the  new 
system  to  raise  the  water  above  the  top  of 
the  old  stand  pipe,  but  in  case  of  a  large 
fire  there  would  be  considerable  head  lost 
in  friction  from  the  reservoir  to  Le  Roy. 
For  this  reason  it  was  considered  advisable 
to  have  more  water  available  directly  at 
the  distribution  system.  In  addition  to 
this  .several  dead  ends  will  be  connected, 
which  will  greatly  improve  the  fire  protec- 
tion in  the  factory  district. 

It  is  often  the  case  that  many  a  meri- 
torious engineering  project  has  not  been 
approved  by  the  public  simply  because  the 
public  did  not  understand  it.  In  this  in- 
stance all  the  details  of  the  proposition 
were  presented  in  a  way  which  the  people 
could  easily  understand  by  E.  M.  Perkins, 
editor  of  the  local  paper.  As  the  plan  in- 
volved the  construction  of  a  storage  reser- 
voir on  a  stream  which  sometimes  goes  dry 
in  summer  there  was  naturally  much  ap- 
prehension. While  engineers  are  satisfied 
that  water  filtration  is  an  effective  mean.s 
of  purifying  water,  it  is  not  always  an 
easy  matter  to  convince  the  general  public. 
Now  that  the  plant  is  in  operation  the  citi- 
zens are  more  than  satisfied  with  the  re- 
sults, for  in  addition  to  having  water  in 
abundance,  analysis  of  the  new  supply 
shows  the  presence  of  no  B.  coli  and  gives 


CONCRETE    FOR   THE    CORE    WALL    WAS    POURED    TO 
PLACE  THROUGH  OPEN  CHUTES 

a  bacterial  count  equal  to  about  3  per  cent 
of  that  of  the  old  supply.  The  water  is 
also  sufficiently  soft  so  that  it  may  be  used 
for  all  purposes. 

Personnel 

The  dam  and  the  concrete  work  on  the  fil- 
ter plant  were  built  by  Morrison  &  Quinn, 
of  Rochester,  N.  Y.  The  Norwood  Engi- 
neering Company,  of  Florence,  Mass.,  de- 
signed and  built  the  filter  plant.  The  cast- 
iron  pipe  was  furnished  by  the  United 
State.s  Cast  Iron  Pipe  &  Foundry  Company 
and  the  line  was  laid  by  Charles  Shepard, 
of  Niagara  Falls.  The  writer  prepared  the 
plans  and  supervised  the  construction  of 
the  work  and  also  engaged  Walter  McCul- 
loh,  of  Niagara  Falls,  N.  Y.,  to  act  as  con- 
sulting engineer.  0.  S.  Hart  was  assistant 
engineer. 

Exports  to  South  America  Doubled 

Exports  from  the  United  States  to  South 
American  countries  were  more  than  doubled 
during  the  past  year,  according  to  data  col- 
lected by  the  Bureau  of  Foreign  and  Domes- 
tic Commerce. 


SETTLEMENT    CAUSED    CRACKS   IN   THE   EMBANK- 
MENT  ABOVE   THE   CORE  WALL 


Twin-Tube  Venturi  Meter 
Aids  Water  Waste  Detection 

Apparatus  Developed  at  St.  Johns  Is  Sensitive 

for  Wide  Range  of  Flow  and  Is  Simple 

to  Operate 

By  FRANCIS  F.  LONGLEY 
Of  the  Firm  of  Hazen,  Whipple  &  Fuller,  Con- 
sulting Engineers,  New  York 

WITH  a  new  type  of  Venturi  meter  ap- 
paratus, designed  especially  to  record 
wide  ranges  of  flow  with  extreme  sensitive- 
ness, it  has  been  possible,  in  an  investiga- 
tion of  water  waste  at  St.  Johns,  Newfound- 
land, to  detect  leakages  as  small  as  Va  gal. 
per  minute.  This  result  has  been  accom- 
plished by  the  use  of  two  meter  tubes  of 
different  diameters,  assembled  in  a  single, 
portable  unit  which  has  proved  its  useful- 
ness on  the  waste  detection  work  which  the 
writer's  firm  has  been  conducting.  At  first 
various  temporary  expedients,  devised  from 
materials  ready  at  hand,  were  used  in  order 
to  get  a  general  and  approximate  idea  of 
the  waste  from  different  sections,  and  finally 
the  desire  to  secure  more  accurate  informa- 
tion resulted  in  the  design  of  the  equipment 
described  below. 

Twin-Tube  Apparatus  Developed 

The  methods  that  were  being  used  in  St. 
Johns  involved  the  isolation  of  districts  of 
the  distribution  system  and  the  supplying 
of  the  isolated  district  through  a  line  of  fire 
hose  connecting  a  hydrant  within  with  a 
hydrant  outside  of  the  district.  The  prob- 
lem then  resolved  itself  into  the  design  of 
an  apparatus  by  means  of  which  small 
changes  in  rate  of  flow  through  this  hose 
could  be  readily  and  accurately  observed. 
A  Venturi  meter  tube  with  its  indicator,  at 
once  simple,  sensitive  and  accurate,  seemed 
to  offer  many  advantages  for  this  purpose, 
but  a  single  meter  tube  has  not  range 
enough  in  capacity  to  cover  all  the  possible 
rates  of  flow  that  might  be  encountered  in 
such  a  study  as  this.  A  logical  development 
of  the  Venturi  meter  idea,  then,  required 
the  use  of  two  or  more  meter  tubes  so  ar- 
ranged that  the  flow  could  be  diverted 
through  that  one  whose  capacity  most  near- 
ly met  the  immediate  requirements. 

The  writer  thereupon  submitted  to  the 
Builders  Iron  Foundry  a  sketch  showing 
the  general  requirements  for  this  apparatus, 
and  that  firm  perfected  a  design  in  which 
two  meter  tubes  were  erected,  one  above 
the  other,  on  a  light  but  rigid  framework 
of  wrought-iron  pipe.  A  single  manometer 
tube  of  the  barometric  type  was  provided 
with  two  scales,  one  for  each  of  the  meter 
tubes,  and  the  manometer  was  suitably  con- 
nected to  the  mouth  and  throat  of  the  two 
meters  through  three-way  cocks  in  such  a 
manner  as  to  insure  connection  with  the 
right  tube. 

The  apparatus,  as  assembled  in  one  unit, 
is  shown  on  the  accompanying  photograph. 
The  two  Venturi  meter  tubes  used  for  the 
St.  Johns  equipment  were  a  3-in.  tube  with 
ly^-in.  throat  and  a  2-in.  tube  with  ^^s-in. 
throat.  The  2-in.  tube  is  in  a  by-pass  line 
around  the  3-in.  and  water  can  be  passed 
through  either  meter  tube  from  the  com- 
mon inlet  by  properly  manipulating  the 
gate  valves  M  and  N,  which  have  a  common 
outlet  as  shown.  The  three-way  cocks, 
marked  K  and  L,  transmit  respectively  the 
inlet  and  throat  pressures  from  the  3-in. 
and  2-in.  meter  tubes  to  the  manometer  and 
they  are  so  arranged  that  the  pressure  from 
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but  one  meter  tube  can  be  turned  into  the 
manometer  at  one  time.  The  hose  connec- 
tions are  made  at  the  inlet  and  outlet  ends 
shown  in  the  photograph  and  these  are, 
therefore,  provided  with  hose  thread  coup- 
lings. 

The  range  of  capacity  of  a  Venturi  meter 
of  any  size  is  approximately  1  to  13 — that 
is,  the  minimum  reliable  reading  is  about 
one-thirteenth  of  the  reading  corresponding 
to  the  maximum  allowable  throat  velocity. 
The  lower  part  of  the  scale  of  the  manome- 
ter is  less  sensitive  than  the  upper  part.  A 
change  in  the  level  of  the  manometer  mer- 
cury column  at  a  point  a  quarter  of  the  way 
up  from  the  bottom  of  the  scale  corresponds 
to  a  change  in  rate  four  or  five  times  as 
great  as  an  equal  change  in  level  at  the 
highest  point  of  the  scale.  It  was,  there- 
fore, desirable  to  have  the  ranges  of  the 
scales  overlap  somewhat  in  order  to  avoid 
the  necessity  at  any  time  of  using  the  ex- 
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TWIN-TUBE     VENTURI     EQUIPMENT     IS     SENSITIVE 
FOR    WIDE    RANGE    OF    FLOW 

A,  manometer  ;  B,  2-in.  meter  tube  ;  C,  inlet ;  D, 
3-in.  meter  tube ;  E,  outlet ;  K  and  L.  three-way 
cocks  ;  M  and  N,  gate  valves. 

treme  low  portions  of  the  scale.  Making 
allowance  for  this  overlapping  of  capacity, 
the  equipment  provides  a  measuring  range 
of  approximately  3  to  200  U.  S.  gal.  per 
minute.  The  size  of  the  isolated  district  can 
in  general  be  adjusted  to  conform  to  some 
convenient  portion  of  this  range. 

The  statement  that  the  minimum  point 
of  the  capacity  range  is  3  gal.  per  minute 
does  not  mean  that  that  is  the  limit  of  sen- 
sitiveness for  observing  changes  in  rate. 
While  3  gal.  a  minute  is  about  the  smallest 
total  quantity  that  can  be  measured  with 
dependable  accuracy  with  these  meter  tubes, 
variations  in  rate  of  flow  very  much  smaller 
than  that  can  be  readily  observed.  On  the 
3-in.  meter  tube,  for  instance,  a  change  in 
the  height  of  the  mercury  column  of  %  in. 
at  or  near  the  top  of  the  scale  corresponds 
to  a  change  in  rate  of  flow  of  about  IV^  gal. 
per  minute.'  For  the  2-in.  meter  tube  a 
change  of  'A  in.  in  the  height  of  the  mer- 
cury column  when  it  stands  at  or  near  the 
top  of  the  scale  corresponds  to  a  change  in 
rate  of  flow  through  the  meter  of  only  about 
Vi  gal.  per  minute,  and  even  at  the  lower 


part  of  the  scale  the  2-in.  meter  tube  still 
shows  sensitiveness  enough  for  all  practical 
purposes,  for  a  change  in  height  of  the 
mercury  column  of  14  in.  at  one-quarter 
of  the  height  of  the  manometer  scale  cor- 
responds to  a  change  in  rate  of  flow  through 
the  meter  of  somewhat  less  than  1  gal.  per 
minute. 

Equipment  Sensitive 

It  is  readily  seen,  therefore,  that  the 
sensitiveness  of  the  apparatus  is  great 
enough  so  that  the  cutting  off  of  even  so 
moderate  a  leakage  as  1  gal.  per  minute, 
or  even  1/2  gal.  per  minute,  when  a  house 
service  is  shut  off,  may  be  readily  detected. 
The  equipment  is  easily  transported  from 
place  to  place  and  easily  handled;  is  simple 
and  requires  a  minimum  of  expert  knowl- 
edge and  attendance;  is  flexible  and  covers 
a  large  range  of  rate;  and  in  every  way  is 
convenient  and  well  suited  to  waste  inves- 
tigation work. 

To  make  its  use  effective,  its  service 
should,  of  course,  be  well  organized  and 
energetically  and  eflSciently  managed,  and 
the  co-ordinate  labors  of  house  inspection 
and  other  follow-up  methods  must  be  vigor- 
ously pressed.  This  equipment  has  actually 
been  tried  out  by  the  writer  and  seems 
bound  to  form  a  useful  tool  in  the  hands  of 
progressive  waterworks  men. 


drawn  from  these  tests,  it  is  stated,  is  the 
fact  that  much  greater  economy  is  obtained 
by  pumping  two  wells  moderately  than  by 
attempting  to  pump  one  to  its  limit.  It 
follows  that  wells  of  large  diameter  are 
preferable  to  small  wells  since  more  water 
can  be  obtained  from  them  without  forcing. 
The  accompanying  table  shows  the  com- 
parative amounts  of  air  used  and  water  ob- 
tained under  the  old  and  new  systems  in 
one  of  the  wells.    It  will  be  noted  that  299 

Comparison   of   Am   Uskd  and   Watem  Raised 


, Old  System , 

Cu.  It,  air           Gal.  per 

, New  System , 

Cu.  ft.  air             Gal.  per 

per  min. 

min. 

per  rain.                  min. 

80 

277 

50                   300  (271)» 

100 

293 

60                   322  (293)* 

104 

299 

100                   392  (379)* 

104 

299 

122                   405 

104 

299 

136                   423 

•Figures  obtained  during  second  test. 

gal.  per  min.  was  the  greatest  amount  of 
water  that  could  be  obtained  with  the  best 
of  the  old  lifts.  This  was  by  turning  all 
the  available  pressure  on  full. 

Curves  were  plotted  from  the  data  ob- 
tained. The  air  volumes  were  measured 
with  a  General  Electric  air  flow  meter  and 
the  water  was  measured  by  pumping  into  a 

75r 


Efficiency  of  59  Per  Cent 
Obtained  with  Air  Lift 

Results  of  Pumping  Test  at  Camden   (N.  J.) 
Waterworks  Given  for  120-Foot  Well 

WHAT  is  cited  by  the  designers  of  the 
equipment  as  a  remarkable  per- 
formance was  achieved  during  a  test  for 
the  Camden,  N.  J.,  Water  Department,  when 
an  air-lift  well-pumping  installation  devel- 
oped an  over-all  efficiency  of  59  per  cent, 
measured  between  the  steam  end  of  the 
compressor  and  the  point  of  delivery  of  the 
water.  From  the  Standard  Supply  & 
Equipment  Company,  of  Philadelphia, 
which  furnished  the  air-lift  outfit,  the  fol- 


SOO       }20       540       XO 
Gallons  per  Minute 

CURVES    OF    EFFICIENCY    AND    AIR    CONSUJ'PTION 

large  iron  tank  for  an  interval  of  time 
taken  by  stop  watches.  An  umbrella  de- 
flector was  used  at  the  top  of  the  water 
eduction  pipe,  and  the  water  was  caught  in 


Results  of 

Test  of  8-Inch  Well 

AT  Camden 

1.  Total   depth, 

120   ft. 

4.   Foot-piece  to  umbrella,  115.5  ft. 

2.   Diameter,  8 

m. 

5.  Water 

eduction  pine.  5  in. 

3.  Depth  to  foot  piece,   106  ft. 

6.   Air  pipe,    1  "4    in. 

Cu.  ft. 

Sub- 

Water 

Air 

free  air         Gal. 

Shut               Well 

Cu.  ft.       mergence. 

horse- 

horse- 

Effi- 

per min.      per  min 

m  pres.            press 

air  per  gal,     per  cent 

Lift,  ft.          power 

power 

ciency 

SO               300 

31. .1                35.3 

0.166                  63 

42,8                3.22 

5.40 

59.6 

60               322 

31.0                35.5 

0.186                  62 

43.9                3.56 

6.54 

54.2 

100               392 

27.5                37.5 

0.255                  55 

52.9                4.55 

11.30 

40.2 

lowing  information  regarding  the  test  has 
been  received.  The  figures  have  been  sub- 
mitted to  and  checked  by  James  H.  Long, 
chief  engineer  of  the  Camden  Water  De- 
partment. 

Well  120  Feet  Deep 

The  well  was  120  ft.  deep  and  8  in.  in 
diameter.  The  water  eduction  pipe  was  5 
in.  and  the  air  pipe  1^/4  in.  in  diameter. 
The  depth  to  the  foot-piece  was  106  ft.  and 
from  the  foot-piece  umbrella  115.5  ft.  The 
air-lift  was  of  the  Talbot  type.  In  install- 
ing this  apparatus  the  practice  is  to  con- 
sider each  well  as  an  individual  problem 
and  adapt  the  pumping  rigs  to  the  local 
conditions  encountered.  When  once  the 
pumping  conditions  are  known  the  whole 
apparatus,  from  foot-piece  to  point  of  dis- 
charge of  the  water,  is  designed  to  fit  those 
conditions  exactly,  as  regards  both  size  and 
general  construction. 

The    most    important    conclusion    to    be 


a  small  wood  tank  surrounding  the  latter. 
This  tank  was  fitted  with  a  6-in.  outflow 
pipe  about  4  ft.  long,  having  an  ell  and 
short  nipple  on  the  outer  end.  By  turn- 
ing the  ell,  which  was  left  loose  on  the  hori- 
zontal pipe,  the  water  could  be  directed 
into  the  measuring  tank  or  out  on  the 
ground  at  will. 

The  curve  of  efficiency  shows  a  steady 
falling  off  as  the  pressure  is  increased  and 
more  water  pumped.  This  is  to  be  ex- 
pected for  two  reasons:  First,  because  of 
the  lower  submergence  when  pumping  the 
larger  quantity;  second,  because  of  the 
greatly  increased  friction  of  water  and 
consequent  slippage  of  air  at  the  higher 
velocities  of  discharge.  This  friction  and 
slip,  it  is  held,  is  the  greatest  contributing 
cause  of  the  inefficiency  of  most  air-lift 
systems.  Careful  design  of  the  apparatus 
in  the  present  case  So  as  to  reduce  this  fac- 
tor to  a  minimum  is  claimed  to  be  the 
chief  reason  for  the  results  obtained. 
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Water  Saved  in  lOO-Per  Cent  Metered  City 

How  a  Well-Managed  Suburban  City  of  30,000  Handles  the 
Waste  Problem — Reasons  for  Repairs  to  Meters  Analyzed 


SYSTEMATIC  repairs  to  meters  and 
rigid  inspections  to  stop  leaks  saved 
Oak  Park,  111.,  $4,577  in  1915.  Lake  water 
at  the  low  rate  of  65  gallons  per  capita  is 
purchased  from  Chicago  by  meter,  re- 
pumped  and  sold  to  the  31,000  ultimate 
consumers  only  by  meter.  The  metered 
services  also  include  wafering  troughs, 
drinking  fountains  and  hydrants  when  used 
for  other  than  fire  purposes.  Water  used 
for  building  purposes  is  sold  through  me- 
ters buried  in  the  parkway  and  contractors 
are  arrested  for  taking  water  from  hy- 
drants without  a  meter.  Even  the  water 
used  for  meter  testing  is  measured  by 
meter  and  accounted  for,  while  the  munici- 
pality pays  for  water  used  by  all  its  de- 
partments. In  fact,  there  is  absolutely  no 
free  water. 

Night  Flow  Reduced 

In  1914  the  night  rate,  representing  the 
daily  waste,  was  800,000  gal.  and  in  1915 
it  was  reduced  to  600,000  gal.,  which  is 
30  per  cent  of  the  average  daily  consumption 
and  15  per  cent  of  the  average  maximum 
draft.  About  one-half  of  the  waste  is  paid 
for,  but  the  remainder  is  lost  through  un- 
der-registration  of  meters  and  underground 
leaks.  Still  further  reductions  are  expected 
and  the  superintendent  states  that  at  pres- 
ent the  night  flow  is  about  400,000  gal. 
per  day  during  the  period  from  1  to  5  a.  m. 
It  is  so  small  that  the  drawing  of  water 
for  an  extra  bath  deflects  the  recording 
needle  of  the  meter  chart,  and  an  experi- 
ment proved  that  a  2-inch  pipe  can  supply 
the  flow  during  this  period  at  40  lb.  per 
square  inch. 

Systematic  inspection  was  started  in  1915 
of  all  meters  which  had  not  been  inspected 
for  accuracy  within  the  past  five  years,  and 
all  meters  on  the  system  purchased  from 
the  Public  Service  Company  in  1912.  The 
work  will  be  concluded  in  1916.  The  thor- 
ough inspection  of  all  services  and  hydrants 
to  locate  underground  leakages  reduced  the 
waste  so  materially  that  the  use  of  water 
due  to  660  added  services  (making  7000  in 
all)  was  not  noticeable. 

In  1915  there  was  an  actual  increase  in 
the  daily  consumption  of  40,600  gal.  per 
day,  and  if  there  had  been  no  reduction  in 
waste  the  average  daily  consumption 
(based  upon  the  per  capita  consumption  of 
1914)  would  have  been  at  least  2,232,600 
gal.— that  is  to  say,  200,000  gal.  above 
what  it  actually  was.  Of  this  latter  quan- 
tity 70,000  gal.  a  day  was  underground 
leakage,  while  the  remaining  130,000  gal. 
was  saved  by  the  reduction  in  fixture  leak- 
age and  had  previously  been  paid  for  by 
consumers. 

All  complaints  concerning  high  water  bills 
are  investigated  and  a  comprehensive  writ- 
ten report  is  made  to  the  consumer.  Ab- 
solutely no  reductions  in  bills  are  made  for 
excessive  water  used  due  clearly  to  leakage. 
Some  leniency  in  terms  as  to  date  of  pay- 
ment is  occasionally  entered  into,  but  in 
general  the  rules  are  rigidly  observed.  A 
campaign  was  conducted  to  educate  the  con- 
sumer in  the  prevention  of  needless  waste 
and  in  methods"  of  detecting  leaky  fixtures. 

Whenever  a  complaint  is  made  concerning 
a  high  bill  the  consumer  is  given  the  benefit 
of  the  doubt  from  the  first.     The  nature 


of  the  complaint  is  written  upon  a  card 
provided  for  that  purpose  and  is  given  to  an 
inspector  who  makes  a  specialty  of  inves- 
tigating high  bills.  He  first  checks  the 
reading  of  the  meter  and  then  listens  on  the 
water  pipe  with  an  aquaphone.  If  he  hears 
the  slightest  sound  of  running  water  after 
making  sure  that  none  is  being  drawn  he 
examines  every  fixture,  locating  leaky  toi- 
lets by  sound  rather  than  by  sight,  as  in  a 
number  of  types  of  toilets  the  leaks  cannot 
be  seen.  It  has  been  found  that  leaks  from 
faucets  are  rare,  due  to  the  fact  that  they 
can  be  seen  by  the  water  taker. 

From   consumption   tables   prepared   for 
Oak  Park  conditions  the  inspector  can  de- 


cuses  the  meter,  unless  he  has  had  previous 
experience  with  the  complaint  department, 
no  meter  which  has  been  tested  within  five 
years  is  tested  upon  request  until  the  con- 
sumer agrees  to  pay  $2  for  the  expense  of 
making  the  test  should  the  meter  prove  to 
be  accurate  within  2  per  cent.  Consumers 
rarely  take  advantage  of  this  offer. 

If  a  complainant  is  dissatisfied  even  after 
a  second  inspection  he  is  sometimes  allowed 
to  hold  the  payment  of  the  bill  until  the 
next  quarterly  statement,  when  he  will  see 
for  himself  the  result  of  stopping  small 
leaks.  If,  however,  a  consumer  refuses  to 
pay  a  bill  and  a  rebate  is  still  expected  or 
sought  a  final  notice  of  "shut  off  for  non- 
payment" is  issued;  and  the  water  is  shut 
off  in  spite  of  protests  and  threats  of  liti- 
gation. During  the  past  year  this  has  been 
necessary  only  in  half  a  dozen  instances,  90 
per  cent  of  the  cases  being  settled  with  the 
first  report,  9  per  cent  after  two  investiga- 


WHAT  YOUR  SMALL 
LEAKS  COST  YOU 


Size     Gal.  per 
stream       day 


Cost  per 
quarter 


1/8     3000       $48.60 


1/16       700         11.70 


1/32       175 


1/64 


Steady 
Drop,  Drop 


44 


24 


2.84 


.71 


.39 


WATCH  YOUR  FIXTURES 


Do  not  neglect  leaking  toilets — for  a  small  leak  will  waste 
from  $10  to  $50  worth  of  water  a  year.  This  leak  may 
occur  without  being  visible,  but  it  can  be  detected  by  listen- 
ing on  the  pipe  leading  from  the  tank  or  on  the  tank  itself. 

Do  not  suspect  the  meter  if  your  water  bills  are  too  high. 
It  registers  all  of  the  water  consumed  whether  used  or 
merely  wasted — but  no  more.  When  a  water  meter  is  worn 
or  defective  it  either  allows  water  to  pass  through  without 
registering  the  flow  at  all,  or  else  under-registers. 

All  water  passing  through  a  meter  will  be  charged  for 
whether  used  or  wasted — and  no  reductions  will  be  made  on 
account  of  leaks. 

Meters  will  be  tested  by  the  Water  Department  upon  the 
request  of  the  consumer — but  if  the  test  shall  establish  the 
accuracy  of  the  meter  within  two  per  cent,  the  customer  will 
be  required  to  pay  two  dollars  ($2)  for  the  expense  of  mak- 
ing the  test. 

The  table  at  the  left  is  not  based  upon  mere  theory,  but 
the  various  openings  were  tested  in  Oak  Park  at  the  average 
pressure  of  45  pounds  per  square  inch. 


THBSE  EDUCATIONAL  ADMONmONS  APPEAR  ON  BACKS  OF  QUARTERLY  BILLS 


termine  whether  or  not  he  has  found  the 
cause  of  the  high  bill.  If  the  leaks  found 
are  not  sufficient  in  size  or  number,  or  no 
leaks  or  signs  of  waste  are  found,  the  occu- 
pants are  questioned  as  to  the  number  of 
people  in  the  household  during  the  period 
covered  by  the  high  bill,  number  of  auto- 
matic devices  depending  upon  water  pres- 
sure, such  as  thermostats,  hydraulic  pumps, 
etc.,  and  whether  or  not  a  plumber  has  done 
some  work  in  the  house.  This  latter  in- 
formation is  generally  withheld  by  the  com- 
plainant himself.  The  inspector  then  turns 
in  the  reading  of  the  meter  to  the  office  with 
all  the  facts  he  has  been  able  to  obtain. 

In  case  leakage  is  found  the  complaint 
clerk  writes  a  formal  letter  to  the  com- 
plainant giving  the  result  of  the  investiga- 
tion, together  with  information  regarding 
the  effect  of  leaks  upon  water  bills. 

If  no  leaks  have  been  found,  and  the  cause 
of  the  excess  consumption  cannot  be  deter- 
mined, a  second  reading  of  the  meter  is 
taken  a  week  after  the  first  inspection. 
This  gives  the  "present  rate  of  consump- 
tion," and  shows  whether  or  not  the  condi- 
tions have  changed.  If  the  consumption 
has  dropped  to  "normal,"  it  ii<  assumed  that 
the  causes  of  the  excess  consumption  were 
removed  by  the  complainant  just  before  he 
applied  for  the  investigation,  or  perhaps 
just  before  the  inspector  made  the  first 
trip.  The  water  department  therefore  re- 
ports that  the  conditions  which  caused  the 
high  bill  have  been  removed,  and  gives  the 
present  quarterly  rate. 

Although    the   consumer   invariably    ac- 


tions and  1  per  cent  are  not  satisfactory  to 
the  complainant.  Payment  of  excessive 
bills,  however,  is  not  enforced  until  a  com- 
plete investigation  has  been  made  and  the 
charge  is  proved  to  be  a  just  one.  It  has 
been  found  that  leniency  encourages  waste. 

Some  plumbers  who  fail  to  appreciate 
small  leaks  often  mislead  the  water  takers, 
but  the  latter  are  becoming  educated  and 
the  plumber  has  to  make  good. 

In  the  distribution  of  the  consumption 
80  per  cent  was  accounted  for  by  consum- 
ers' meters,  4  per  cent  was  used  for  con- 
struction, street  sprinkling,  flooding  of 
skating  rinks  and  fires,  3  per  cent  for  sewer 
flushing,  hydrant  flushing,  emptying  of 
pipes  for  repairs,  etc.,  and  13  per  cent  was 
unaccounted  for,  including  loss  from  leak- 
age, stoppage  of  meters,  etc. 

The  apportionment  to  various  uses  is  as 
follows:  Domestic — residences  and  apart- 
ments, 65.2  per  cent;  commercial  use — 
dairi^'s,  laundries  and  stores,  5  per  cent; 
public  use — schools,  public  buildings,  hos- 
pitals, fires  and  streets,  7.9  per  cent ;  indus- 
trial use — public  service  corporations,  8.9 
per  cent;  unaccounted  for — underground 
waste  and  under-registration  of  meters,  13 
per  cent. 

Why  Meters  are  Repaired 

Of  the  1153  meters  (16.5  per  cent  of  the 
total  number  in  service)  sent  to  the  shops 
for  repair  during  the  year,  15.4  per  cent 
had  been  damaged  by  heat  and  5  per  cent 
by  frost;  17.7  per  cent  were  stopped  by  dirt 
or  by  a  broken  disk;  21.5  per  cent  were  old 
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water-piston  meters  replaced  by  new  disk 
meters;  31  per  cent  were  tests  of  meters  on 
the  system  purchased  from  the  Public  Serv- 
ice Company,  and  9.4  per  cent  were  leaking 
or  damaged  externally,  stopping  the  flow 
of  water. 

The  number  of  calls  of  inspectors,  3532, 
was  50  per  cent  of  the  number  of  accounts. 
Of  these  inspection  calls  17.9  per  cent  were 
to  investigate  the  reason  for  high  bills  and 
only  6.5  per  cent  were  made  to  shut  off  the 
water  for  non-payment  of  bills. 

Oak  Park  is  one  of  the  largest  municipal- 
ities to  cling  to  the  town  system  of  govern- 
ment. In  an  election  last  spring  the  voters 
overwhelmingly  defeated  a  proposition  to 
change  to  a  city  with  a  council  form  of 
government.  At  present  the  affairs  are 
handled  on  a  business  basis  with  W.  F. 
Sargent,  commissioner  of  public  works,  ex- 
ercising practically  the  same  powers  as  a 
city  manager.  Reporting  to  him  is  H.  P.  T. 
Matte,  superintendent  of  the  water  depart- 
ment. 

The  following  are  samples  of  rubber 
stamps  used  when  the  occasion  requires: 


Oak  Park,  111 191 . 


M. 


Oak  Park,  111. 

Our  meter  reader  reports  that  meter  at  the  above 

address  registers gallons  from 

to amounting  to  i 

He  finds  this  higher  than  the  usual  consumption 
and  thinks  it  may  be  caused  by  waste  in  some  form, 
such  as  defective  plumbing,  leakage  or  carelessness. 
Unless  you  can  account  for  same  it  would  be  ad- 
visable for  you  to  investigate  in  order  to  avoid 
future    large    water    bills. 

WATER  DEPARTMENT. 


Tour  complaint  will  be  given  immediate  attention 
and  result  of  Investigation  will  be  reported  to  you 
by   inspector   or   by   mail. 

OAK  PARK  WATER  DEPARTMENT 


One-Third  of  Los  Angeles  Water  Sup- 
ply Now  Furnished  by  Aqueduct 

Approximately  one-third  of  the  water 
supply  of  Los  Angeles  is  now  furnished 
by  the  aqueduct,  according  to  information 
recently  given  to  the  Los  Angeles  Public 
Service  Commission  by  William  Mulhol- 
land.  It  was  also  stated  that  the  opera- 
tion of  pumps  in  the  southern  part  of  the 
city  had  been  discontinued,  thus  effecting 
a  saving  of  about  $65,000  annually. 


Old  Pipe  Relaid  for  Galves- 
ton's Submerged  Line 

To  Guard  Against  Storm  Damage  to  Causeway 

Line  a  Second  Main  Is  Laid  on 

Bottom  ot  Bay 

By  E.  B.  VAN   DE  GREYN 

Consulting  Engineer,  Houston,  Tex. 

THE  water  supply  for  Galveston,  Tex., 
which  was  interrupted  by  the  breaking 
of  the  main  supply  pipe  during  the  great 
storm  last  year,  is  now  brought  through  the 
repaired  30-in.  pipe  line  on  the  causeway. 
The  restoration  of  the  water  supply  was 
described  in  the  Engineering  Record  of 
Oct.  23,  1915,  page  500.  In  order  to  pro- 
vide against  a  repetition  of  a  water  short- 


too  shallow  to  float  the  dredge,  open  coffer- 
dams will  be  used. 

The  suction  dredge  excavates  a  trench 
approximately  10  ft.  below  the  bottom  of 
the  bay.  Below  the  mud  hard  material  id 
encountered  which  makes  dredging  slower. 
This  hard  material  will  furnish  a  firm  bed 
for  the  pipe  and  it  is  unlikely  that  it  will 
be  scoured  out,  especially  when  the  cause- 
way approaches  are  reconstructed  with 
arches  giving  much  additional  waterway. 

In  taking  up  the  old  pipe  line  a  diver 
makes  a  hitch  around  the  end  of  thfe  pipe 
and  a  hitch  just  back  of  the  first  bell  from 
the  end.  The  pipe  is  then  raised  and  low- 
ered a  little  until  a  joint  breaks  loose,  when 
the  sections  broken  loose  are  lifted  onto  the 
barge.    From  one  to  three  or  four,  but  gen- 


DREDGE  AND  SCOW — GALVESTON  CAUSEWAY  AT  LEFT 


age  the  city  is  laying  a  aubmerged  pipe  line 
30  in.  in  diameter  approximately  10  ft.  be- 
low the  bottom  of  the  bay,  connecting  at 
the  mainland  and  at  the  island  with  the 
present  30-in.  main.  Plans  called  for  the 
use  of  all  good  and  serviceable  pipe  taken 
from  the  old  line  which  was  laid  originally 
on  the  bottom  of  the  bay  and  which  was 
broken  at  several  points  during  the  storm. 
No  flexible  joint  pipe  are  used.  The  city  let 
the  contract  to  Isaac  Heffron  of  Galveston. 

Sequence  of  Operations 

Work  was  started  at  a  point  about  1500 
ft.  from  the  mainland,  where  the  water  is 
of  suflScient  depth  to  float  the  suction  dredge 
which  digs  the  trench  for  the  new  pipe  line. 
Next  comes  a  derrick  barge  which  picks  up 
the  old  submerged  line.  It  is  followed  by 
a  barge  from  which  is  laid  the  new  sub- 
merged pipe.  In  the  deep  part  of  the  bay 
the  new  line  is  about  18  ft.  below  water  sur- 
face.   At  the  shore  end,  where  the  water  is 


CALKED  PIPE  SECTION  AT  TOP  OF  CRADLE  READY  TO  SLIDE  WHEN  BARGE  IS  MOVED 


erally  two  or  three,  sections  are  brought  up 
at  a  time.  Only  good  pipe  are  used  for  the 
new  main,  cracked  or  broken  pipe  are  dis- 
carded. Lead  is  removed  from  joints  by 
melting  with  oxy-acetylene  flame. 

Both  ends  of  the  barge  are  equipped  with 
derricks.  One  of  them  has  pile  driver  leads 
suspended  at  the  end  of  the  boom  and  is 
used  to  drive  piles  on  both  sides  of  the 
barge  to  hold  it  in  position.  The  other  der- 
rick handles  the  pipe,  cradle,  etc.  An  air 
compressor  on  the  barge  furnishes  pres- 
sure for  calking  pipe  joints. 

Pipe-Laying  Cradle 

The  pipe-laying  cradle  is  made  entirely  of 
steel.  The  general  plan  for  the  cradle  was 
supplied  by  the  contractor  and  his  assist- 
ants; the  detailing  and  building  were  done 
by  the  Texas  Carnegie  Steel  Company,  of 
Galveston.  On  the  line  of  its  bottom  chord 
the  cradle  is  108  ft.  long,  made  up  of  nine 
panels  of  12  ft.  each.  The  cradle  is  curved 
by  making  deflection  of  6  in.  in  each  12-ft. 
panel.  The  30-in.  pipe  rests  and  slides  on 
three  channels. 

One  end  of  the  cradle  rests  on  and  is  se- 
cured to  the  end  of  the  barge.  The  other 
end  rests  on  the  bottom  of  the  trench  exca- 
vated by  the  suction  dredge.  The  curved 
form  of  the  cradle  allows  the  pipe  to  reach 
its  position  in  the  trench  without  shock. 
As  the  barge  moves  forward  it  drags  the 
cradle  with  it,  the  cradle  sliding  out  from 
under  the  pipe. 

As  soon  as  a  joint  is  poured  the  barge  is 
moved  forward  one  pipe  length,  dragging 
cradle  with  it.  While  the  next  section  of 
pipe  is  being  placed  in  the  cradle  the  lead 
joint  is  trimmed  and  calked.  To  move  the 
barge  forward  each  time  the  boom  is  low- 
ered, a  hitch  taken  about  the  upper  end  of 
the  pipe,  and  strain  put  on  load  line,  this 
being  equivalent  to  pushing  against  the  end 
of  pipe  line.  Barge  and  cradle  then  move 
forward.  The  use  of  an  air  compressor  in 
calking  joints  facilitates  the  pipe  laying 
work.  On  an  average,  twelve  sections  or 
144  ft.  of  pipe  is  laid  per  9-hr.  day.  On 
one  day  about  50  per  cent  more  than  this 
amount  was  laid.     The  use  of  the  cradle 
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LOOKING    DOWN    ALONG    THE    STEEL    LAUNCHING 
CRADLE 

and  the  driving  of  piles  on  both  sides  of  the 
barge  put  the  laying  of  the  submerged  line 
under  good  control.  If  it  becomes  neces- 
sary on  account  of  storm  to  remove  the 
barge  the  piles  can  be  cross  timbered  and 
braced  and  the  cradle  and  pipe  lashed  to 


r- 


-4'ai'- 


Outside  Diameter 


HOW  PIPE  IS  SUPPORTED  BY  CHANNELS  ON  CRADLE 

the  bent.  These  piles  are  pulled  and  used 
again  as  the  barge  moves  forward. 

The  pipe  line  is  to  be  tested  under  40  lb. 
pressure.  Any  leaks  developed  will  be 
calked  by  a  diver. 

[The  cradle  described  is  similar  to  the 
one  used  in  laying  the  Narrows  siphon 
flexible  joint  pipe  line  for  the  New  York 
Board  of  Water  Supply. — Editor.] 


Blueprint  Clogs  Air  Filter  System 

For  safekeeping  an  over-careful  foreman 
put  a  3  X  4-ft.  blueprint  in  the  intake  box 
of  the  air  compressor  supplying  the  filters 
of  the  Bubbly  Creek  plant  of  the  Union 
Stock  Yard  &  Transit  Company,  Chicago. 
The  night  attendant  washed  two  or  three 
filters  the  same  night.  Business  of  hunting 
everywhere  for  the  blueprint  next  day  by 
the  foreman  and  final  confession  as  to  his 
safety  deposit  vault.  The  40-mesh  seive 
over  the  intake  valve  was  found  torn  suffi- 
ciently to  let  the  folded  blueprint  enter. 
Fragments  were  found  throughout  the 
■whole  system,  as  the  valves  acted  as  a 
shredder.  The  wet,  macerated  paper  stock 
clogged  the  small  holes  in  the  air  system  to 
such  an  extent,  according  to  C.  A.  Jennings, 
superintendent,  that  the  filter  media  must 
be  removed  and  each  lateral  cleaned. 


Chlorine  Gas  Reduced  Water 
Sterilizing  Costs 

Operating    Records    of    Two   Types    of    Plant, 

Compared,  Show  Hypochlorite  Treatment 

Involves  Greater  Expense 

By  C.  O.  JOHNSTON 

Johnstown  (Pa.)  Water  Company 

BY  substituting  chlorine  gas  for  a  solu- 
tion of  hydrochlorite  of  lime  as  the 
sterilizing  agent  for  the  water  supply  of 
Johnstown,  Pa.,  a  saving  of  300  per  cent  in 
operating  costs  will  be  realized.  This  esti- 
mate is  based  upon  the  recent  advance  in 
the  cost  of  hypochlorite  from  $1.60  to 
$12.50  per  hundredweight.  Comparative 
costs  of  the  two  methods  of  treatment  are 
given  in  the  accompanying  tables. 

Supply  from  Several  Sources 

A  brief  description  of  the  Johnstown 
Water  Company's  system  is  necessary  to 
enable  the  reader  to  appreciate  fully  the 
cost  of  treating  the  water.  Johnstown  lies 
in  the  foothills  of  the  Allegheny  Moun- 
tains at  El.  1165  to  1800,  and  on  account  of 
the  topography  the  largest  watershed  con- 
tains 10  sq.  miles,  while  the  smallest  con- 
tains only  4.85  sq.  miles.  The  population 
of  Johnstown  and  suburban  districts  is  ap- 
proximately 90,000,  of  which  70,000  are 
supplied  by  the  Johnstown  Water  Company, 
which  derives  its  supply  from  a  number  of 
sources. 

The  water  from  the  St.  Clair  reservoir 
was  first  treated  in  1910  by  erecting  a  hypo 
plant  directly  over  the  bulkhead.  The  solu- 
tion was  fed  into  the  main  through  a  1-in. 
pipe  perforated  at  the  bottom.  The  water 
from  Laurel  Run,  Red  Run  and  Wild  Cat 
was  also  treated,  at  first,  with  hypochlorite 
by  erecting  a  plant  and  feeding  a  sufficient 
amount  of  the  solution  into  the  Red  Run 
supply  main  to  treat  the  water  of  Laurel 
Run  and  Wild  Cat.  The  Benscreek  hypo 
plant  treats  the  combined  supply  of  Mill 
Creek  1  and  2,  Dalton  Run  and  at  times 
North  Fork. 

At  the  Benscreek  plant  the  hypochlorite 
is  weighed,  50  lb.  at  a  time,  and  put  into 
the  emulsion  or  mixing  tank  and  allowed 
to  dissolve  for  approximately  12  hr.,  after 
which  the  remaining  lumps  are  thoroughly 
broken  up  and  mixed  by  water  the  pressure 
of  which  is  100  lb.  The  water  flows 
through  holes  drilled  in  a  1-in.  pipe  form- 
ing a  grid  in  the  bottom  of  the  tank.  We 
use  a  i/^-per  cent  solution  (50  lb.  hypo  and 
1200  gal.  water),  as  we  have  found  through 
a  series  of  tests  that  the  treatment  is  more 
efficient  by  using  more  of  the  weaker  solu- 
tion than  less  of  a  stronger  solution.  The 
solution  flows  from  the  emulsion  tank  into 
any  one  of  three  storage  tanks  and  is  again 
thoroughly  mixed  by  revolving  paddle  agi- 
tators for  2  hr.,  after  which  the  solution  is 
allowed  to  settle  before  being  fed  into  the 
orifice  tanks. 

This  plant  has  been  in  constant  operation 
24  hr.  a  day  and  364  days  a  year  since  1911, 
with  the  exception  of  one  day  each  year  to 
make  slight  repairs  to  piping  and  to  grind 
tank  valves.  The  operating  cost  has  aver- 
aged $2,155  per  million  gallons  treated,  in- 
cluding labor,  general  expense  and  chem- 
icals. 

Our  main  objections  to  hypochlorite 
treatment  are,  first,  the  actual  and  imag- 
inary taste  of  the  treated  water  at  differ- 
ent periods  of  the  year;  and,  second,  the 
high  cost  of  plant  and  its  operation. 

On  the  completion  of  our  Saltlick  reser- 


voir it  was  decided  to  use  chlorine  gas,  and 
after  a  careful  study  we  chose  the  Wallace 
&  Tiernan  direct-feed  machine.  This  ma- 
chine was  installed  in  the  effluent  tower, 
and  a  %-in.  galvanized  pipe  was  run  down 
the  inside  and  connected  to  the  20  and  30- 
in.  supply  mains  at  two  different  eleva- 
tions in  order  to  reduce  the  amount  of  head 
the  machine  would  have  to  work  against 
(i.e.,  top  elevation  is  used  when  reservoir 
is  full,  while  the  lower  elevation  is  used 
when  the  water  in  the  reservoir  drops  25 
ft.). 

After  four  months  of  careful  study  we 
found  that  chlorine  gas  sterilization  over- 
came all  our  objections  to  hypochlorite  and 
we  decided  to  change  the  St.  Clair  and 
Laurel  Run  plants  by  using  the  same  kind 
of  machine.  At  the  present  writing  we  are 
abandoning  the  Benscreek  hypochlorite 
plant  by  installing  three  additional  Wal- 
lace &  Tiernan  machines.  Mill  Creek  water 
and  Dalton  Run  water  will  be  treated  by  in- 
stalling a  direct-feed  type  A  machine  in  the 
valve  house  at  the  foot  of  the  reservoir, 
while  the  water  from  North  Fork  will  re- 


CosTS    OF    Treatment    with    Chlorine    Gas 

St.    Clair    Plant    (Oct.,    1915-April.    1916— Total    of 
96.889    mil.    gal.    treated) 

Cost  per  mil.  gal.  treated 

M^s    -SmS   -sfeS      ^  %Z  s. 

siS  3-SS  <;^i    o        jgi        H 

•Max.         17.942      4.58     0.56      $0,424      $1,991       

Min.  12.658      1.74      0.22        0.161        1.098       

Av.  3.09      0.38        0.277        1.527      $1,804 

Laurel  Run  Plant    (Oct.,  1915-April,   1916 — Total  of 
512,63    mil.    gal.    treated) 

•Max.         92.96        2.17      0.26     $0,196      $0,282       

Min.  76.42        1.79      0.22       0.161        0.208       

Av.  1.99     0.24        0.179        0.257     $0,436 

Saltlick   Gas   Plant    (June,   1915-April.   1916 — Total 
of  981.34  mil.  gal.  treated) 

Max.         129.67        2.45      0.29      $0,221      $0,589       

Min.  72.56        1.25      0.14        0.113        0.257       

Av.  1.76     0.21        0.158        0.342      $0,501 

•Based  on  monthly  averages. 


Costs  of  Treatment  with  Hypochlorite 

St.    Clair    plant    (Nov.,    1914-Oct.,    1915 — Total    of 
136.7  mil.   gal.   treated) 

Cost  per  mil.  gal.  treated 

, ' > 

r-  -a 

■Z         u  S   • 

^      c  'O-         tit  ed  a 

Ssi  ^dS  =|E    i      l".      -i 

Sio.    j£g  <!oa  a              Jm  t^ 

•Max.         15.337   12.69  0.48  $0,208   $14,090       

Min.              9.284      7.40  0.31  0.122        8.184       

Av.                9.64  0.36  0.158      11.795  $11,953 

Laurel   Run  Plant   (Nov.,  1914-Oct.,   1915 — Total  of 
801.57  mil.  gal.  treated) 

•Max.         86.970   13.52      0.50      $0,222      $6,677       

Min.  17.480      5.54      0.21        0.091        1.609       

Av.  7.83      0.29        0.128        1.950      $2,078 

•Based  on  monthly  averages. 


ceive  its  treatment  by  using  a  type  A  ma- 
chine the  diffuser  of  which  will  be  placed 
in  the  mouth  of  a  24-in.  main,  under  3-ft. 
head  of  water. 

The  actual  labor  required  to  operate  a 
chlorine  plant  is  approximately  1  hr.  per 
day,  as  the  attendant  at  the  reservoir  is 
only  required  to  read  the  gages,  get  the 
scale  weight  and  change  empty,  for  full  cyl- 
inders, when  necessary,  fix  his  fires  morn- 
ing and  evening  and  make  his  report  to  the 
office  each  morning.  The  general  care  of 
the  plants  and  clerical  work  is  in  charge  of 
nnother  man,  who  makes  weekly  inspec- 
tions to  insure  constant  operation  of  these 
machines.  The  general  expense  is  for  a 
portion  of  telephone  charges,  fuel  and  any 
repairs  necessary.  With  the  installation  of 
the  last  three  chlorine  plants  we  will  effect 
a  saving  of  over  300  per  cent,  based  on  the 
cost  of  hypochlorite. 


June  3,  1916 
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Colloidal  Theories,  Applied  to  Colored  Water, 
Reduce  Cost  of  Chemicals 

Saving  of  50  to  70  Per  Cent  Effected  at  Wilmington,  N.  C, 
in   Treating   Mixed   Water  of   High   Color   and   Turbidity 

By  GEORGE  F.  CATLETT 
Chemist  and  Bacteriologist,  Board  of  Health,   Wilmington,  N.  C. 


IN  recent  studies  conducted  for  the  im- 
provement of  the  water  supply  at  Wil- 
mington, N.  C,  results  have  been  obtained 
bearing  upon  the  physical  chemistry  of  co- 
agulation. The  laws  relating  to  the  chem- 
istry of  the  colloids  have  been  made  use  of 
with  marked  increase  in  efficiency  and  econ- 
omy. 

The  raw  water  at  Wilmington  is  pumped 
from  the  Cape  Fear  River,  which  forks  just 
opposite  the  upper  part  of  the  town,  the 
main  river  going  in  a  northwesterly  direc- 
tion away  from  Wilmington,  and  the  tribu- 
tary, known  as  Northeast  River,  flowing 
northeasterly  along  the  city  front.  The 
main  river  extends  for  a  considerable  dis- 
tance into  the  interior  of  the  state,  and  has 
a  drainage  area  of  8400  sq.  miles.  It  brings 
down  a  water  high  in  turbidity  and  low  in 
color,  very  similar  to  the  Mississippi  and 
its  tributaries.  The  Northeast  River,  on 
the  other  hand,  has  a  drainage  area  of  only 
1330  sq.  miles,  consisting  of  low  ground, 
meadows  and  cypress  swamps,  which  give  to 
its  water  a  very  high  color  (150  to  300), 
with  practically  no  turbidity. 

Character  of  Raw  Water 

The  water  plant  is  situated  just  above  the 
city,  and  just  above  the  fork  of  the  river,  on 
the  Northeast  branch.  The  unusual  and 
unique  nature  of  the  raw  water  is  due  to 
the  fact  that  there  is  a  mixture  of  both  the 
high  colored  water  and  the  high  turbidity 
water,  the  one  or  the  other  predominating 
according  to  the  tide  changes  four  times  a 
day  or  to  freshets  in  either  branch.  Under 
usual  conditions  a  high  turbidity  water  can- 
not contain  much  color,  as  the  turbidity  will 
remove  the  color  to  a  great  extent  if  given 
time.  In  the  present  case  the  water  is  treat- 
ed shortly  after  the  mixture  is  made,  and 
we  have  to  deal  with  high  color  and  high 
turbidity  in  the  same  water. 

The  river  receives  the  sewage  from  Wil- 
mington below  the  water  intake,  but  has  no 
polluting  courses  above.  The  high  dilution 
makes  the  sewage  pollution  no  great  load 
for  a  filtration  plant  to  take  care  of. 

The  filtration  plant  is  of  the  ordinary  me- 
chanical type,  consisting  of  eight  units  of 
500,000  gal.  each,  with  a  reserve  provision 
for  four  more  units.  Two  coagulating 
basins  are  provided,  giving  a  combined 
basin  time  of  about  5  hr.  When  the  plant 
was  completed  in  1911  these  basins  were  in- 
dependent of  each  other  and  only  one  could 
be  operated  at  a  time;  with  this  arrange- 
ment only  about  2^/2  to  3  hr.  time  was  avail- 
able. Besides,  the  most  convenient  basin 
had  no  baffling  and,  through  "short  cut- 
ting," much  less  than  the  theoretical  basin 
time  was  obtained. 

The  chemicals  used  are  22  per  cent  alum, 
soda  ash,  and,  recently,  lime,  the  low  alkal- 
inity of  the  raw  water  requiring  the  addi- 
tion of  the  latter.  This  alkalinity  runs  from 
8  to  5  parts  per  million. 

It  may  be  seen  that  this  was  a  "standard" 
plant,  designed  for  an  average  water,  and 
that  no  attempt  was  made  to  provide  for  the 
unusual  demands  of  the  Wilmington. 

The  results  obtained  were  very  unsatis- 


factory. The  plant  gave  very  satisfactory 
bacterial  removal,  but  very  poor  removal  of 
color  and  turbidity,  and  in  addition  it  was 
impossible  to  prevent  the  coagulant  from 
separating  out  in  the  mains  from  a  colloidal 
state  that  would  pass  the  filters.  From  3  to 
4  grains  per  gallon  of  alum  were  used,  as 
better  results  were  obtained  than  when 
using  a  smaller  amount.  The  resulting  car- 
bon dioxide  and  bisulphate  caused,  with 
such  a  soft  water,  corrosion  of  plumbing, 
"red  water"  trouble  and  boiler  action.  This 
all  caused  great  dissatisfaction  among  the 
water  users,  and  the  usual  prejudice  follow- 
ing the  introduction  of  an  alum-treated 
river  water  was  augmented  so  that  its 
effect  will  be  felt  for  many  years. 

All  of  the  usual  remedies  were  tried.  The 
alum  was  increased  and  decreased  as  high 
as  5  grains  per  gallon.  The  soda  was  de- 
creased to  a  very  slight  excess,  and  the  sand 
was  thoroughly  investigated,  using  various 
sizes.     The  washing  was  carefully  studied 


, 
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SAME  WATER    (HIGH   COLOR)    TREATED   WITH   THE 
SAME  AMOUNT  OF  ALUM 

The  jar  on  the  left  has  dosage  of  alkalinity  so  as 
to  leave  alum  slightly  in  excess.  The  other  vessel 
has  about  1  gr,  per  gallon  excess  alkalinity.  Pic- 
ture taken  after  2  hours'  standing.  Note  complete 
sedimentation  in  former,  and  very  little  in  the  latter. 

to  insure  a  proper  film,  and,  finally,  the  ba- 
sins were  connected  in  tandem  to  increase 
the  basin  time. 

Color  and  Turbidity 

Turbidity  consists  of  fine  sand,  silt  and 
clay,  a  part  of  which  is  large  in  size  and  set- 
tles out  without  treatment,  and  a  part  of 
such  finely  divided  material  as  to  produce  a 
colloidal  suspensoid.  It  has  been  demon- 
strated that  this  is  a  negatively  charged 
colloid. 

The  coloring  matter  in  the  water  is  chiefly 
tannates,  gallates,  etc.,  which  are  colloids 
or  semi-colloids  following  the  same  laws. 
This  is  positively  charged  and  is  similar  to 
aluminum  hydrate  in  this  respect. 

In  the  treatment  commonly  used  to  re- 
move these  materials  we  introduce  the  sul- 
phate of  aluminum  or  of  iron,  and  therefore 
have  to  consider  these  in  studying  the  reac- 
tions taking  place.  These  are  soluble  in 
water,  are  crystalloids,  and  have  relation  to 
the  colloids  only  as  electrolytes  and  colloid 
precipitants.  When  this  material  is  intro- 
duced into  the  water  containing  alkali, 
they  are  immediately  thrown  out  as  alumi- 
num or  iron  hydrate.  This  is  precipitated 
in  very  finely  divided  particles,  and  these 


SAME     WATER      (HIGH     TURBIDITY) — NO     COAGU- 
LANT ADDED 

Vessel  on  left  had  sulphuric  acid  slightly  in  ex- 
cess. On  the  right  there  is  added  hydrated  lime  to 
.slight  pink,  on  addition  of  phenolphthalein.  After 
standing  48  hours. 

should  be  made  to  pass  more  or  less  rapidly 
by  agglomeration  through  gradually  de- 
creasing degrees  of  dispersity  until  they 
have  passed  the  colloidal  stage  and  settle 
out  readily  from  suspension.  A  most  im- 
portant feature  of  basin  action  is  to  prevent 
ihis  material  from  remaining  in  the  col- 
loidal stage.  When  the  precipitated  materi- 
als settle  down  in  a  compact  mass  in  water 
they  partake  of  the  nature  of  a  gel. 

In  order  to  secure  a  full  precipitation  of 
these  insoluble  hydrates  it  is  necessary  to 
have  in  the  water  sufficient  precipitating 
alkali  to  react  with  the  aluminum  and  iron 
sulphates.  This  is  found  naturally  in  water 
in  the  form  of  the  carbonates  of  lime  and 
soda.  Both  the  carbonate  and  bicarbonate 
of  sodium  are  soluble,  but  the  carbonate  of 
lime  is  only  very  slightly  soluble,  and  there 
must  be  sufficient  carbon  dioxide  in  the 
water  to  convert  this  into  the  bicarbonate 
before  it  will  exist  in  solution.  Some  waters 
do  not  have  sufficient  natural  alkalinity,  and 
it  is  necessary  to  add  additional  alkali  in  the 
form  of  the  carbonate  of  soda  and  lime  hy- 
drate. The  added  sodium  carbonate,  in  re- 
acting with  the  aluminum  or  iron  sulphate, 
sets  free  carbon  dioxide  in  the  water.  The 
lime  hydrate,  on  the  other  hand,  takes  up 
the  free  carbon  dioxide  in  the  water  and  the 
half-bound  carbon  dioxide  already  in  the 
.vater,  so  that  the  bicarbonate  of  lime  al- 
ready in  the  water  is  thrown  down  as  car- 
bonate together  with  the  added  lime. 

The  carbon  dioxide  derived  from  the  soda 
reaction  and  that  existing  free  in  the  water 
act  as  a  negatively  charged  material  on  the 
colloids,  and  are  important  for  this  reason. 

Principles  of  Colloidal  Reactions 

Colloids  are  mixtures  of  two  substances 
which  partake  very  strongly  of  the  proper- 
ties and  actions  of  solutions,  but,  unlike 
true  solutions,  still  preserve  a  distinct  heter- 
ogeneity. Ordinary  .sand  mixed  with  water 
does  not  result  in  a  change  of  the  properties 
of  either  the  sand  or  the  water.  If,  how- 
ever, the  sand  be  increased  in  the  dispersity 
of  its  particles,  we  finally  reach  a  stage 
where  the  sand  and  water  mixture  differs  in 
important  properties  from  the  sand  and  the 
water.  The  high  degree  of  dispersity  in- 
creases the  specific  surface  proportionately, 
so  that  the  surface  tension  equalizes  the 
force  of  gravity  and  keeps  the  sand  par- 
ticles in  suspension  in  the  water.  These 
particles  act  in  some  respects  like  the  ions 
of  true  solutions.  Colloids  are  commonly 
formed  of  liquids  and  solids  (suspensoids), 
and  of  two  liquids  (emulsoids).  A  liquid 
mobile  colloid  is  known  as  a  sol ;  a  jellylike 
colloid,  a  gel. 

The  properties  and  actions  of  these  col- 
loids form  a  complex  subject,  and  cannot  be 
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outlined  even  briefly  in  a  discussion  of  this 
nature. 

Colloids  may  be  precipitated  by  (1)  sol- 
uWe  crystalloids,  or  (2)  mutual  precipi- 
tation with  other  colloids.  A  positively 
charged  colloid  is  thrown  down  in  the  pres- 
ence of  an  anion — e.  g.,  aluminum  hydrate 
suspensoid  is  thrown  down  quickly  if  a  few 
drops  of  sulphuric  or  hydrochloric  acid  are 
added.  Certain  salts  also  accomplish  this 
precipitation,  as  in  the  case  of  sodium  sul- 
phate acting  on  aluminum  hydrate  suspen- 
soid. The  precipitating  strength  is  propor- 
tional to  the  chemical  valency,  i.  e.,  the 
valency  of  the  ion  group  (anion  against 
negative  colloids,  and  cation  against  posi- 
tive colloids)  concerned. 

The  second  interesting  action  is  due  to 
the  mutual  precipitation  of  two  colloids  of 
opposite  electric  charge;  negatively  charged 
clay  particles  and  positively  charged  color- 
ing matter  react  mutually. 

The  reverse  of  these  actions  is  also  true. 
Crystalloids,  acids  and  bases,  and  other  col- 
loids of  the  same  electrical  charge  act  to 
support  the  colloidal  state. 

Experimental  Application 

A  sample  of  the  high  colored,  clear, 
Northeast  River  water,  if  kept  for  some 
time,  will  coagulate  and  deposit  the  coloring 
matter  to  a  considerable  extent.  If  the 
water  is  made  slightly  acid,  this  action  is 
hastened.  Before  sewage  pollution  made  it 
necessary  to  discontinue  the  practice,  ves- 
sels before  leaving  the  port  of  Wilmington 
to  cross  the  Atlantic  filled  their  water 
casks  from  this  Northeast  River.  They  re- 
ported that,  after  some  time  at  sea,  the 
color  settled  and  the  water  was  particularly 
good.  There  must  have  occurred  a  forma- 
tion of  carbon  dioxide  from  the  organic 
matter. 

Large  glass  battery  jars  were  filled  with 
definite  amounts  of  the  high  colored  water 
(180-200),  and  aluminum  sulphate  and  soda 
were  added  in  such  proportions  that  the 
aluminum  sulphate  was  in  slight  and  in 
large  excess  respectively  on  the  one  hand, 
and  the  soda  in  slight  excess  and  in  excess 
of  10  parts  per  million  respectively  on  the 
other.  Where  the  alum  was  in  excess 
(slight)  the  efficiency  of  the  flocculation  and 
precipitation  was  markedly  increased,  and 
color  removal  effected  in  less  time  with  con- 
siderably less  alum.  Where  it  was  neces- 
sary to  use  31/2  grains  of  alum  with  the 
alkali  in  the  ordinary  excess  of  10  parts  per 
million,  two  grains  accomplished  the  result 
even  more  satisfactorily,  when  the  alkali 
added  was  only  sufficient  to  allow  the  alum 
to  be  slightly  in  excess. 

Similar  jais  were  filled  with  a  high  tur- 
bidity water  (160  turbidity — 60  color).  To 
one  jar  was  added  a  small  amount  of  lime. 
To  another  lime  was  added  in  excess  (to 
complete  neutralization  of  CO2),  and  finally 
one  with  water  just  as  it  came  from  the 
river.  The  test  with  excess  lime  gave  al- 
most complete  precipitation  of  the  clay  in  a 
few  hours,  while  the  untreated  water  settled 
very  slowly,  and  the  acid  test  showed  little 
change  after  several  days. 

When  these  tests  were  made  on  a  higher 
colored  water  the  colori-ng  matter  inter- 
fered with  the  action. 

A  deep  well  water  with  a  high  content  of 
bicarbonate  of  lime  (125  parts  per  million 
alkalinity)  was  also  placed  in  the  jars,  and 
the  laboratory  turbidity  .standard  suspen- 
sion added  to  produce  a  turbidity  of  200 
parts  per  million.  This  also  showed  a 
marked  precipitation  of  the  turbidity  when 


lime  was  added  in  excess.  These  were  even 
better  than  the  river  water  tests,  as  there 
was  no  color  to  interfere.  The  precipitating 
lime  also  aids  the  reaction. 

Plant  Applications 

At  the  time  these  principles  were  applied 
to  the  Cape  Fear  River  water  the  water  was 
running  with  a  color  of  180  to  200  and  with 
practically  no  turbidity  on  low  tide.  On 
high  tide  the  color  was  130  to  160,  and  the 
turbidity  was  30  to  50.  The  alum  used  was 
4  grains  to  the  gallon  and  the  soda  was  add- 
ed to  make  an  excess  alkalinity  of  10  parts 
per  million.  All  of  it  was  applied  to  the  in- 
take suction  and  the  water  pumped  to  the 
first  basin,  which  was  on  a  higher  elevation 
than  the  other  one.  From  there  it  flowed 
to  the  lower  basin  and  thence  to  the  filters. 
Results  from  the  treatment,  as  previously 
stated,  were  highly  unsatisfactory.  Color 
and  turbidity  were  incompletely  removed, 
and  colloidal  coagulant  passed  through  the 
filters  and  was  precipitated  out  in  the  mains. 
All  of  the  ordinary  causes  for  this  were 
thoroughly  investigated. 

The  treatment  was  changed  so  that  all 
alum  was  still  applied  to  the  pump  suction, 
but  just  so  much  soda  to  allow  an  excess  of 
alum  of  14  grain.  The  result  was  that  the 
reaction  in  the  first  basin  took  place  in  the 
presence  of  excess  alum,  which  has  an  op- 
posite electrical  charge  to  the  aluminum  hy- 
drate, as  well  as  in  the  presence  of  sodium 
sulphate  and  bisulphate.  There  is  no  ap- 
preciable absorption  and  loss  of  alum  in  this 
way  by  actual  test.  The  water  finally  flowed 
to  the  second  basin  where  it  received  addi- 
tional soda  to  throw  out  the  remaining  alum, 
and  to  leave  an  excess  alkalinity  of  10  parts 
per  million. 

This  arrangement  showed  just  as  good  re- 
sults as  the  laboratory  tests  indicated.  It 
has  been  continued  since  March,  1915,  with 
splendid  improvement  in  the  water  and 
economy  in  treatment.  Where  previously 
the  filtered  water  had  a  color  (due  to  color 
and  turbidity)  of  40  to  100  parts  per  mil- 
lion, we  now  have  a  color  of  0  to  5,  with  an 
infrequent  maximum  of  10  or  15.  In  addi- 
tion, the  amount  of  chemicals  has  been  cut 
50  to  70  per  cent.  The  improvement  has  also 
been  due  to  a  later  substitution  of  lime  for 
part  of  the  soda,  thus  reducing  the  carbon 
dioxide  in  the  lower  basin.  A  return  to  the 
old  method  in  cleaning  the  basins  always 
brings  the  former  bad  water. 

Other  Tests  Made 

Tests  were  also  made,  where  the  raw 
water  happened  to  be  low  in  color  and  high 
in  turbidity,  when  all  alkali  was  added  in 
the  form  of  lime  to  the  upper  basin  and  the 
alum  put  in  the  lower  basin.  Enough  tur- 
bidity was  removed  in  the  upper  basin  to 
demonstrate  the  soundness  of  the  principles 
involved,  but  there  is  always  too  much  color 
to  permit  of  good  results.  If  a  third  basin 
were  added,  as  is  now  being  considered,  it 
will  be  possible  to  effect  the  color  removal  in 
the  first  two  basins  as  described,  and  re- 
move the  turbidity  remaining  by  rational 
treatment  in  the  third  basin. 

These  principles  have  been  applied  only 
to  the  particular  case  of  the  Cape  Fear 
River  water,  but  they  are  applicable  to  this 
type  of  water  which  is  prevalent  on  the  At- 
lantic seaboard.  It  will  be  possible  to  ob- 
tain similar  results  on  other  types  of  water. 
Fortunately  the  work  done  on  the  Wilming- 
ton water  is  not  the  only  exposition  of  the 
soundness  of  these  principles  in  practice. 

In  the   Engineering   Record   of   Sept.   4, 


1915,  page  292,  is  a  description  of  some  re- 
sults on  the  Neosho  River  water  at  Bur- 
lington, Kan.  This  is  described  as  a 
high  turbidity,  low  colored  water.  Trouble 
had  been  experienced  from  colloidal  clay  and 
from  the  coagulant  persisting  in  colloidal 
suspension.  The  alum  was  applied  in  a  quan- 
tity of  more  than  4  grains  per  gallon.  This 
water  was  high  in  carbon  dioxide  and  bicar- 
bonate alkalinity,  but  by  getting  rid  of  the 
free  COi  by  whipping  and  churning  the 
water  and  by  neutralizing  the  half-bound 
COj  with  lime  hydrate,  excellent  results  were 
obtained  with  much  less  alum.  The  results 
reported  here  are  particularly  interesting 
in  respect  to  the  good  effect  secured  by 
treating  the  water  with  an  excess  of  lime 
before  any  alum  is  added.  This  is  in  close 
harmony  with  the  Wilmington  results. 

Elbert  E.  Lochridge,  in  A,merican  Journal 
of  Public  Health  for  November,  1914,  de- 
scribes a  treatment  of  the  high  colored,  low 
turbidity  water  at  Springfield,  Mass.  Splen- 
did results  in  improvement  of  the  water,  and 
reduction  of  the  alum  required,  were  ob- 
tained by  adding  the  alum  in  excess  to  a 
basin  partly  filled  with  water,  and  then  add- 
ing raw  water  to  get  the  required  excess 
alkalinity.  This  is  interesting  in  illustrat- 
ing how  the  excess  alum  treatment  can  be 
applied  even  though  the  alkalinity  in  the 
raw  water  is  in  excess  of  what  is  required. 

Conclusion 

The  experiences  at  Wilmington  are 
given  in  the  hope  that  they  will  contribute 
toward  more  clearly  establishing  the  fact 
that  the  chemistry  of  the  colloids  is  the  true 
foundation  upon  which  all  water  clarifica- 
tion design  should  be  based.  One  reason 
that  the  chemistry  of  the  colloids  has  not  re- 
ceived more  attention  in  water  purification 
is  because  only  recently  has  the  true  action 
of  these  complex  bodies  been  clearly  under- 
stood. Until  the  appearance  in  1915  of  the 
book  by  W.  W.  Taylor,  the  "Chemistry  of 
the  Colloids,"  there  was  no  work  in  English 
comprehensively  treating  the  subject. 

The  large  cities  are  able  to  employ  the 
most  eminent  men  in  the  profession,  and 
study  at  considerable  cost  the  peculiar  needs 
of  their  particular  water.  In  the  case  of  the 
small  plant  we  have  ample  illustration  that 
the  practice  of  "designing"  a  "standard" 
outfit,  consisting  of  filter  units  furnished  by 
the  filter  manufacturers,  is  altogether  too 
common.  Basins  are  calculated  to  give  3  to 
6  hr.  contact,  with  a  few  baffles  put  in  with 
a  vague  idea  of  what  actions  they  are  meant 
to  bring  about.  Chemicals  are  introduced 
in  a  haphazard  manner.  There  is  always  a 
tendency  by  the  "business  man"  councilman 
to  judge  that  the  small  priced  man  is  the 
proper  one  for  a  small  plant,  independent  of 
the  obstacles  to  be  overcome. 

It  is  on  account  of  this  that  it  would  seem 
desirable  to  establish  and  define  the  prin- 
ciples involved  in  water  purification  on  a 
rational  basis.  In  this  way  only  can  the  plant 
be  designed  so  that  the  proper  chemical  re- 
actions will  be  applied,  and  the  equipment 
so  arranged  as  to  best  perform  this  work. 


Surveying  Government  Timber 

A  reconnaissance  of  all  standing  timber 
in  the  national  forests  of  Oregon  and  Wash- 
ington, involving  about  25,000,000  acres, 
has  recently  been  completed  by  the  United 
States  Forest  Service.  The  examination  has 
been  classed  as  an  "extensive"  reconnais- 
sance in  contradistinction  to  the  intensive 
surveys  used  where  extremely  accurate  re- 
sults are  desired. 
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Brush  and  Riprap  Buffer  Will 
Protect  Bulkhead 

Creosoted  limber  Wall   B«ing   Built   at  Stone 

Harbor,  N.  J.,  to  Resist  Heavy  Seas,  Will 

Be  Supplemented  by  Crib  Jetties 

By  HARRY  E.  WEIR 
City  Engineer,  Wildwood,  N.  J. 

A  CREOSOTED  bulkhead  with  a  buffer 
in  front  of  brush  topped  with  riprap 
and  held  by  a  row  of  piles,  and  an  overhang- 
ing lip  to  turn  the  waves  outward,  will  form 
the  backbone  of  the  beach  protection  works 
being  built  at  Stone  Harbor,  N.  J.  To  help 
build  up  the  beach  jetties  filled  with  brush 
and  stone  will  be  placed  where  deemed  nec- 
essary. The  form  of  construction  is  being 
patterned  after  one  that  withstood  severe 
storms  when  surrounding  works  failed. 

In  December,  1914,  several  violent  storms 
swept  the  entire  south  coast  of  New  Jersey, 
doing  severe  damage  at  a  number  of  points. 
At  Ventnor  a  concrete  wall  was  practically 
destroyed,  and  at  Stone  Harbor,  which  had 
no  protection,  the  beach  was  lowered  to  a 
depth  of  3  ft.  and  several  houses  on  the 
front  were  destroyed.  At  Wildwood  Crest 
the  construction  shown  in  the  accompanying 
photograph,  taken  the  day  after  one  of  the 
storms,  suffered  almost  no  damage.  Conse- 
quently the  borough  council  of  Stone  Har- 
bor decided  to  build  a  similar  wall,  and  the 
writer,  who  had  charge  of  the  construction 
of  the  wall  at  Wildwood  Crest  in  1908,  was 
engaged  to  prepare  plans  and  specifications 
for  the  protection  works  at  Stone  Harbor. 
The  bulkhead  wall  will  be  supplemented  by 
a  series  of  jetties. 

The  wall  when  completed  will  be  8250  ft. 
long.  The  form  of  construction  is  indicated 
in  one  of  the  drawings.  For  the  main  struc- 
ture piles  are  driven  as  shown,  forming  an 
A-truss  construction  with  a  double  course 
sheathing  on  the  water  side  of  4-in.  planks. 
Twelve  feet  in  front  of  the  bulkhead  is 
placed  a  row  of  toe  piling,  and  between  this 
piling  and  the  bulkhead  is  an  apron  of  tight- 
ly bound  brush  in  bundles  from  12  to  14  ft. 
long,  on  which  is  placed  one-man  and  two- 
man  stone.  The  amount  of  stone  used  is 
1%  tons  per  10  ft.  Meadow  sod  is  placed 
back  of  the  bulkhead  to  keep  the  sand  from 
leaking  through. 


A  feature  of  the  bulkhead  is  the  lip 
sheathing  at  the  top,  placed  with  a  slight 
overhang  so  that  the  waves  that  break  over 
the  toe  piling  will  be  deflected  outward,  and 
will  not  fall  behind  the  bulkhead  and  cause 
erosion.  This  is  a  very  important  detail  of 
the  construction. 

There  will  be  nine  jetties,  varying  in 
length  from  300  to  400  ft.  Their  form  of 
construction  is  shown.  In  profile  the  tops 
of  the  piles  at  the  outer  ends  will  be  3  ft. 
above  mean  tide,  or  about  1  ft.  above  mean 
high  water,  for  a  distance  of  about  150  ft., 
after  which  they  will  be  on  an  ascending 


Rolling  Important  for 
Asphalt-Gravel  Roads 

A.  P.  Rice  Indicates  Requirements  for  Satis- 
factory Job  on  This  Class  of  Road  and 
Describes  Construction  Methods 

THAT  skillful  rolling  is  an  important 
feature  of  asphalt-gravel  road  surfacing 
was  strongly  emphasized  by  A.  P.  Rice  in 
a  paper  presented  at  the  March  convention 
of  the  Massachusetts  Highway  Commission. 
Others  in  attendance  concurred  with  Mr. 
Rice's  view  and  offered  many  suggestions 


THIS    WALL   AT   WILDWOOD    CREST    HAS    WITHSTOOD    STORMS    SINCE    1908 


grade  to  the  elevation  of  the  toe  piling  of 
the  bulkhead,  which  is  5  ft.  above  mean 
high  water.  The  purpose  of  the  jetties  is 
to  help  build  up  the  beach  and  also  to  break 
up  the  waves. 

The  contractor  for  this  work  is  the  Hill 
Dredging  Company.  The  approximate  price 
per  foot  of  bulkhead  and  apron  is  $15  per 
linear  foot.  The  cost  of  the  bulkhead  wall 
at  Wildwood  Crest  was  approximately  $8 
per  foot.  The  difference  in  cost  is  due  to 
the  fact  that  all  the  material  at  Stone  Har- 
bor is  creosoted  in  order  to  withstand  the 
teredo,  and  because  the  new  wall  is  of  much 
heavier  construction  than  the  old,  using 
fifty  per  cent  more  lumber. 


u ^'o" J 
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DETAILS  OF  BULKHEAD,  AND  SECTIONS  AND  PART  ELEVATION  OF  JETTY 
Note  overhanging  lip  at  top  of  bulkhead. 


for  carrying  on  that  part  of  the  work. 
Other  conclusions  reached  were  that  the 
money  spent  on  asphalt  gravel  surfaces  is 
absolutely  wasted  unless  the  subgrade  is 
thoroughly  drained  and  approximately  true 
to  section;  that  less  trouble  from  crawling 
of  the  surfacing  material,  which  results 
during  rolling,  is  experienced  where  enough 
dust  or  sand  is  used  for  binding  to  keep  the 
larger  stone  in  place;  that  running  the 
mixer  too  long  is  apt  to  result  in  the  forma- 
tion of  balls  in  the  finer  part  of  the  aggre- 
gate, and  that  the  stone  base  offers  the  least 
difficulty  in  attaining  proper  grades  and 
cheaper  sections. 

Rolling 

As  a  rule  for  determining  when  the  heat 
of  the  surface  is  suitable  for  rolling  it  was 
stated  that  the  temperature  was  proper  if 
the  mixture  was  not  too  hot  for  the  hand 
to  be  rested  on  for  half  a  minute.  During 
the  rolling  the  end  of  each  strip  should  be 
staggered,  and  the  direction  of  the  roller 
should  be  reversed  as  rapidly  as  possible, 
but  without  jerking.  Each  day's  work 
should  be  thoroughly  cross-rolled. 

Better  joints  result  if  the  work  is  ended 
and  started  transversely,  and  if  the  joint  is 
ironed  out  with  one  wheel  of  the  roller  as 
soon  as  possible. 

Handling  the  Material 

Normally  3  min.  should  be  sufficient  to 
mix  gravel  and  asphalt,  the  latter  being 
heated  to  200  to  300  deg.  Fahr.  No  mate- 
rial should  be  spread  on  a  wet  subgrade. 
The  use  of  a  horse-drawn  roller  was  favored 
in  connection  with  a  steam-driven  outfit  in 
handling  material  just  spread.  If  depres- 
sions are  overlooked  until  the  mixture  is 
cold,  the  old  material  should  be  cut  out  in 
the  immediate  locality,  the  edges  of  the  cut 
painted  with  hot  oil  and  the  new  mixture 
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rammed   in   and   rolled   to   a   true   surface. 

It  has  been  found  that  the  stone  base  is 
the  least  difficult  to  bring  to  proper  grade 
and  cheaper  section.  Less  trouble  from  the 
crawling  of  surfacing  material,  which  re- 
sults in  cracks  during  rolling,  is  experi- 
enced where  there  is  enough  dust  used  for 
binding  to  keep  the  larger  stones  in  place, 
all  the  binding  material  being  slightly  below 
the  surface  of  the  stone.  In  taking  up 
pieces  of  surfacing  that  had  crawled  and 
cracked  a  layer  of  dust  on  the  surface  of 
the  stone,  which  seemed  to  act  like  flour 
on  a  bread-board,  was  found.  Brooming 
the  surface  of  the  broken  stone  base  just 
ahead  of  the  asphalt  is  advisable  and  in- 
curs little  extra  expense  to  the  contractor. 

Unless  the  subgrade  is  thoroughly 
drained  and  approximately  true  to  section 


Begins  Reconstruction  of 
Allegheny  River  Bridge 

In   Double-Tracking   High    Crossing    Bessemer 

&  Lake  Erie  Will  Put  in  New  Level  Spans 

and  Fill  Long  Viaduct  Approach 

WORK  has  been  started  on  the  replac- 
ing of  the  single-track  bridge  of  the 
Bessemeh  &  Lake  Erie  Railroad  over  the 
Allegheny  River  14  miles  north  of  Pitts- 
burgh by  a  double-track  structure.  The 
provement  was  authorized  Feb.  1,  and  the 
contracts,  both  for  the  substructural  work 
and  for  the  steel  work  and  its  erection,  have 
awarded. 

The  accompanying  drawing  shows  on  a 
distorted  scale  the  elevations  of  the  old 
bridge  and  the  new.     The  bridge   crosses 
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DISTORTED  ELEVATIONS  OF  THE  NEW  BRIDGE  AND  THE  OLD 


the  cost  of  putting  on  a  gravel  asphalt  sur- 
face is  wasted.  In  view  of  the  traffic  which 
passes  over  the  roads  during  its  construc- 
tion it  had  not  been  found  possible  to  put 
a  broken-stone  foundation  in  place  and  keep 
it  there  Avithout  the  use  of  water.  All 
irregularities  of  surface  must  be  corrected 
in  the  base,  otherwise  a  smooth  surface  of 
asphalt  cannot  be  laid.  In  later  contracts 
for  this  class  of  work  in  Massachusetts, 
payments  have  been  made  on  the  basis  of 
materials  used  and  not  by  the  area  laid. 


Railroad  Revenues  Continue  Favorable 
Showing  in  March 

Gross  operating  revenues  for  March  on 
the  large  steam  railroads  of  the  United 
States,  according  to  a  bulletin  issued  by 
the  Bureau  of  Railway  Economics,  were 
$1,260  per  mile,  showing  an  increase  of 
$245,  or  24.1  per  cent,  as  compared  with 
March,  1915.  Operating  expenses  were 
$844,  an  increase  of  $122,  or  16.8  per  cent. 
Net  operating  revenue,  therefore,  was  $416 
— an  increase  of  $123,  or  41.9  per  cent,  and 
operating  income  was  $362^— an  increase  of 
$118,  or  48.4  per  cent.  The  operating  ratio 
was  67.0  per  cent,  as  compared  with  71.7 
per  cent  in  March,  1915,  and  73.4  per  cent 
in  March,  1914.  Considering  the  three  main 
districts,  the  respective  ratios  for  March, 
1916,  and  March,  1915,  were  as  follows: 
Eastern,  70.0  and  74.4;  Southern,  64.5  and 
70.2 ;  Western,  64.5  and  68.2. 


the  river  proper  on  four  main  spans,  aggre- 
gating 1569  ft.  in  length.  On  the  south  bank 
of  the  river,  which  is  steep,  is  the  Allegheny 
Valley  Railroad,  and  on  the  north  bank  is 
the  West  Penn  Railroad  and  a  highway,  be- 
yond which  is  a  1500-ft.  steel  viaduct  across 
the  flat.  The  bridge  descends  on  a  0.48-per 
cent  grade.  The  height  of  the  bridge  above 
low  water  is  about  160  ft.,  and  the  height  of 
the  trestle  approach  is  about  120  ft. 

The  new  bridge  will  be  brought  up  to 
level,  the  south  end  being  at  the  same  eleva- 
tion as  the  old,  but  the  north  end  of  what 
is  now  the  viaduct  approach  being  17  ft. 
higher.  The  masonry  piers,  the  founda- 
tions for  which  were  laid  for  two  tracks 
when  the  bridge  was  built,  will  be  brought 
on  up,  the  extensions  to  the  west  being  about 
35  ft.  Two  new  piers  and  an  abutment  will 
be  required  as  shown.  The  new  double- 
track  superstructure  will  be  erected  on  the 
new  masonry  without  interfering  with  the 
present  bridge,  after  which  the  present 
bridge  will  be  removed  and  the  new  super- 
structure centered  on  the  piers. 

North  Approach  to  Be  Filled 

The  entire  viaduct  approach  north  of  the 
West  Penn  Railroad  and  the  highway  will  be 
filled  with  steel-mill  refuse,  which  the  Bes- 
semer &  Lake  Erie  uses  for  all  of  its  large 
embankments,  having  from  100  to  150  cars 
of  this  material  to  dispose  of  daily  when  the 
steel  mills  are  in  full  operation.  The  em- 
bankment will  take  about  1,200,000  cu.  yd. 
To  place  it  without  interfering  with  the 


heavy  traffic  on  the  present  single-track 
bridge  a  steel  viaduct  1545  ft.  long  and  155 
ft.  high  across  Bull  Creek,  9  miles  to  the 
north,  which  has  been  put  out  of  use  by  a 
grade  revision,  is  being  taken  down  and  will 
be  re-erected  alongside  the  present  viaduct 
approach.  The  transplanted  viaduct  will  be 
buried  in  the  embankment. 

The  work  is  being  done  under  the  direc- 
tion of  the  Bessemer  &  Lake  Erie  Railroad, 
of  which  H.  T.  Porter  is  chief  engineer, 
and  W.  H.  Slifer,  resident  engineer.  The 
Arthur  McMullen  Company  of  New  York 
City,  has  the  contract  for  the  masonry,  and 
the  American  Bridge  Company  will  furnish 
the  steel  and  erect  it.  The  latter  company 
is  also  taking  down  the  Bull  Creek  viaduct 
and  will  re-erect  it  at  the  Allegheny  bridge 
site. 


Waterbound   Macadam  Tar- 
Surfaced  Stands  HeavyTraffic 

Bronx  Borough,  New  York  City,  Keeps  Street 

Under  City  Traffic  in  Excellent  Condition 

for  2  3/5  Cents  Per  Square  Yard 

THAT  waterbound  macadam  if  properly 
surfaced — which  can  be  done  economic- 
ally— will  stand  up  well  under  heavy  motor 
traffic  is  proved  by  the  experience  of  the 
Borough  of  the  Bronx,  New  York  City, 
which  maintains  1,800,000  sq.  yd.  of  such 
pavement  at  a  cost  as  low  as  2  3/5  cents 
per  square  yard  in  one  heavy-traffic  street 
and  3  1/5  cents  per  square  yard  in  other 
streets. 

Grand  Concourse 

The  most  striking  example  is  the  Grand 
Concourse  and  Boulevard.  This  pavement, 
which  is  41/2  miles  long,  has  two  35-ft.  road- 
ways and  contains  192,000  sq.  yd.  of  sur- 
face. According  to  an  informal  count  it 
has  carried  as  many  as  1200  vehicles  an 
hour.  It  is  a  main  driveway,  leading  to 
the  parkways  and  suburban  counties  to  the 
north,  and  carries  regularly  a  heavy,  and, 
at  times,  high-speed  traffic.  Heavy  trucks 
frequent  it.  Though  the  proportion  of  this 
class  of  traffic  is  not  large  as  compared 
to  other  streets  in  the  Bronx,  it  does 
amount  to  more  than  the  average  hard-sur- 
faced country  road  has  to  carry. 

The  original  surface  treatment  of  the 
Concourse  consisted  of  a  %-in.  thickness 
of  Tarvia  A  and  grit.  The  tar  treatment 
was  applied  hot  in  the  proportion  of  1/3 
gal.  to  the  square  yard  by  a  squegee,  though 
the  highway  officials  state  that  if  they  had 
to  do  it  over  again  they  would  use  a  pres- 
sure distributor.  The  cost  of  the  first  ap- 
plication was  8  cents  per  square  yard,  due 
to  the  fact  that  it  was  thoroughly  cleaned 
and  the  dust  film  entirely  removed  before 
the  bituminous  material  was  applied.  The 
extreme  thoroughness  of  the  cleaning  was 
considered  justified  in  order  to  secure  a 
satisfactory  bond  between  the  metal  of  the 
road  and  the  bituminous  surface. 

Every  spring  a  gang  goes  over  the  road- 
way and  using  tar  makes  whatever  patches 
may  be  required.  When  the  warm  weather 
comes  a  paint  coat  of  Tarvia  B  and  grit  is 
applied.  This  is  the  only  maintenance  on 
the  road  throughout  the  year.  The  aim  is 
to  keep  the  top  surface  thin. 

Maintenance  on  Other  Streets 

The  maintenance  on  other  waterbound 
streets  in  the  borough  is  similar  to  that  on 
the  Concourse.  Some  of  them  do  not  re- 
quire repairs  annually,  but  are  sometimes 
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allowed  to  go  over  until  the  next  spring. 
Those  on  a  grade  appear  to  require  less  re- 
pair than  those  under  similar  traffic  on  level 
stretches.  The  quantity  of  bituminous  ma- 
terial applied  varies  from  1/6  to  V^  of  a 
gallon  per  square  yard,  according  as  the 
appearance  of  the  road  indicates  the  need 
of  a  greater  or  less  quantity. 

John  P.  Binzen,  engineer  of  maintenance, 
highways  and  sewers  of  the  borough,  is  in 
direct  charge  of  all  repair  work.  J.  Stewart 
Wilson  is  superintendent  of  highways  and  RlSlIlg 
R.  H.  Gillespie  is  chief  engineer  of  high- 
ways and  sewers. 


The  commission  points  out  that  the  aver- 
age cost  of  new  concrete-floored  bridges 
built  on  its  plans  has  been  approximately  $1 
per  foot  per  year,  and  that,  as  the  cost  only 
of  replanking  the  floor  of  an  old  bridge  is 
about  the  same  amount,  it  is  not  a  good  in- 
vestment to  put  extensive  repairs  on  old 
bridges  even  with  the  present  increased  cost 
of  new  construction. 


How  Steel  Prices  Aflfect  Cost  of 
Minnesota  Bridge  Work 

THE  ADVANCE  during  the  year  ended 
March  30  last  of  1.4  cents  per  pound  in 
the  price  of  structural  and  reinforcing  steel 
has,  according  to  the  Minnesota  State  High- 
way Commission,  resulted  in  increasing  the 
cost  of  various  types  of  bridge  superstruc- 
ture used  in  that  state,  as  follows: 


Gate  Guides  Reduce 
Span  Length 

Intermediate   Submerged   Piers   Support  Mov- 
able Gate  Posts  Giving  52-Foot  Clear  Span 
for  Passage  of  Debris  and  Ice 

WIDE  spillway  openings  free  from  any 
lifting  equipment  which  would  im- 
pede the  passage  of  driftwood  or  ice  dur- 
ing flood  flows,  are  obtained  at  Merrill, 
Wis.,  by  movable  guides  which  are  pulled 


Steel    Bridges    with    Concrete   Floors 

15-ft.   beam  span $62.16 

18-ft.   beam   span 78.90 

23-ft.   beam   span 112.46 

30-ft.   beam  span 180.84 

40-ft.  low  truss 275.46 

55-ft.  low  truss 412.56 

80-ft.  low  truss 723.06 

120-ft.  high  truss 1,195.11 

160-f t.    high    truss 1,910.21 

Reinforced-Concrete    Bridges 

15-£t.   slab  span $22.96 

18-ft.    slab   span 30.83 

23-ft.   slab  span 50.98 

30-ft.  deck  girder 82.93 

40-ft.  deck  girder 134.05 

55-ft.  deck  girder 206.64 


In  addition  to  these  increases  the  same  ad- 
vance in  price  makes  the  average  cost  $50 
greater  for  reinforced-concrete  abutments 
used  with  I-beam  spans  and  reinforced-con- 
crete slab  spans.  The  average  abutments 
used  with  truss  and  concrete  girder  bridges 
are  higher  than  those  used  with  the  shorter 
spans  and  contain  approximately  twice  the 
amount  of  reinforcing  steel,  so  that  the  ad- 
vance in  cost  would  be  about  $100  for  each 
abutment. 

These  increases  mean  that  a  40-ft.  truss 
costs  32  per  cent  more  this  year  than  last, 
and  that  a  40-ft.  deck-girder  reinforced-con- 
crete superstructure  costs  15  per  cent  more. 
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HOME-MADE    CARS    DISTRIBUTED    CONCRETE 

up  after  the  gates  have  been  raised.  The 
dam  is  opposite  the  city  and  close  to  the 
business  center,  but  the  Merrill  Railway  & 
Light  Company,  owner  of  the  dam,  desired 
to  keep  the  pond  level  at  as  high  a  stage  as 
possible.  When  let  down  the  built-up  struc- 
tural steel  guides  fit  into  steel-lined  slots  in 
the  submerged  concrete  piers,  thereby  cut- 
ting the  unsupported  length  of  the  gate  into 
four  equal  parts  of  11  ft.  7  in.  each. 

The  piers  are  2  ft.  wide  and  rise  5  ft, 
high  above  the  old  crib  dam,  which  was 
filled  in  with  concrete.  The  gates  raise  the 
water  7  ft. ;  that  is,  2  ft.  above  the  tops  of 
the  piers.  Both  upstream  and  downstream 
slopes  of  these  small  piers  are  1.84:1.     To 


take  the  shock  of  floating  debris  the  face  of 
the  slope  is  reinforced  with  a  10-in.  I-beam 
embedded  flat  and  anchored  to  the  concrete 
with  %  X  18-in.  bolts. 

At  the  intermediate  piers  the  steel  gates 
slide  in  a  movable  10-in.  channel  which  in 
turn  slides  against  a  plate  with  out-turned 
angles,  making  a  second  guide.  The  plate 
extends  only  to  the  top  of  the  pier,  the 
upper  end  of  the  channel  sliding  in  a  simi- 
lar guide  suspended  from  an  overhead 
trussed  bridge  of  24-in.  I-beams.  The  elec- 
tric gate  hoist  operates  over  this  bridge, 
which  is  paralleled  by  concrete  sidewalks  on 


CRIBS  ON  ROCK  SUPPORTED  COFFERDAM 

each  side;  one  on  the  upstream  side  at  the 
level  of  the  top  of  the  I-beams  supported  on 
the  end  piers  and  on  brackets,  and  the  other 
on  the  downstream  side  suspended  from 
brackets  5  ft.  below  the  bottom  of  the  24- 
in.  I-beams,  and  from  the  hanger  guide. 

The  work  was  carried  out  by  company 
forces  under  the  direction  of  H.  L.  Lange, 
construction  engineer  for  the  Merrill  Rail- 
way &  Lighting  Company,  for  whom  E.  S. 
King  is  secretary. 


A  Billion  Feet  of  Lumber  from  Cali- 
fornia 

A  total  of  more  than  a  billion  feet  of 
lumber  was  sawed  by  California  mills 
during  1915,  according  to  statistics  com- 
piled by  the  U.  S.  Forest  Service.  The  re- 
port includes  figures  from  I36  mills,  thirty- 
five  of  which  had  cut  90  per  cent  of  the 
total.  Of  thirteen  kinds  of  wood  sawn, 
redwood  led  with  a  total  of  418,824,000  ft. 
b.m.  With  the  exception  of  about  1,000,000 
ft.  b.m.,  it  was  all  California  timber. 


SECTIONS  OF  THE  GATE  CAN   BE  LIFTED  CLEAR  TO  PERMIT    THE  PASSAGE  OF  FLOATING  DEBRIS 
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Attain  Artistic  Effects  in 
Chicago  Park  Buildings 

In  New  Field  Houses  the  South  Park  Commis- 
sioners Use  a  Dry  Concrete  of  Small  Ag- 
gregate Tamped  Into  Molded  Forms 

REMARKABLY  artistic  effects  have 
been  attained  in  two  groups  of  park 
recreation  buildings  of  concrete  now  near 
completion  in  Chicago.  The  unique  feature 
of  their  construction  is  the  rough  surface  in 
which  fluted  pilasters  and  a  wide  ornamental 
cornice  of  classic  Doric  design  have  been 
cast  without  showing  the  impressions  of  the 
forms.  This  gives  the  entire  exterior  walls 
a  monolithic  effect  of  pleasing  and  harmoni- 
ous appearance.  The  horizontal  markings 
shown  in  the  photograph  are  not  form 
marks,  but  are  due  to  the  method  of  laying 
the  concrete  entirely  around  the  building  in 
thin  layers.  In  fact,  the  form  boards  were 
laid  vertically.  This  type  of  concrete  con- 
struction was  first  introduced  in  Chicago 
park  work  ten  years  ago  by  D.  H.  Burnham, 
architect. 

Buildings  Unusually  Complete  in 
Equipment 

These  groups  of  buildings  are  located  in 
what  are  designated  as  parks  15  and  16, 
each  designed  as  a  recreation  and  social 
center  for  a  community  of  the  city.  Park 
15  is  bounded  by  Seventy-sixth  and  Seventy- 
eighth  Streets,  and  Dobson  and  Ingleside 
Avenues;  it  contains  10.16  acres  and  has 
been  named  Grand  Crossing  Park.  Park  16 
lies  between  103rd  and  105th  Streets  and 
Oglesby  and  Bensely  Avenues,  and  contains 
18.52  acres,  but  at  present  is  known  only  by 
the  number.  The  two  groups  of  structures 
in  the  two  parks  are  of  the  same  general 
dimensions  and  design,  and  a  description  of 
the  buildings  in  Grand  Crossing  Park  will 
therefore  present  the  construction  features 
of  interest  in  both. 

The  main  group  of  buildings  is  of  cruci- 
form shape,  the  length  of  which,  not  count- 
ing a  cement  platform,  is  310  ft.  The 
width  of  the  central  portion  is  146  ft.  6  in. 
The  buildings  are  more  complete  in  equip- 
ment than  has  previously  been  attempted  in 
city  park  structures.  They  are  two-story 
and  contain  gymnasium  and  apparatus 
rooms  for  men  and  women,  and  an  as- 
sembly hall.  The  roof  is  carried  by  open 
construction,  steel  trusses  supporting  wood 
purlins  and  rafters,  the  entire  structure 
being  roofed  with  green  Spanish  tile. 

Swimming  Pool 

At  the  end  of  the  main  group  of  build- 
ings in  the  rear  of  the  men's  gymnasium 
are  a  large  open-air  swimming  pool,  a  power 
house  and  a  service  yard.  The  pool  is  sur- 
rounded by  an  ornamental  brick  and  con- 
crete walk  with  long  concrete  benches, 
and  is  connected  with  the  lockers  and 
dressing-rooms  in  the  main  group  of 
buildings  by  asphalt  walks  on  both  sides. 
The  pool  is  130  ft.  long  by  60  ft.  wide  and 
is  divided  into  two  sections.  The  shallow 
end  is  60  x  80  ft.  and  is  designed  for  a 
water  depth  of  2  ft.  at  one  end  and  4V2 
ft.  at  the  other.  The  deep  end  of  the  pool 
is  designed  for  a  uniform  water  depth  of 
8  ft.  The  walls  and  entire  floor  of  the 
pool  are  faced  with  white  enameled  tile. 

The  power  house  is  52  x  65  ft.  and  is 
of  the  same  rough  surface  ornamental  con- 
crete design  as  the  other  buildings.  A 
feature  of  the  power  house  is  a  chimney 
115  ft.  high  with  the  same  surface  finish  as 


the  buildings,  this  being   the  first   use  of 
this  construction  in  a  chimney. 

How  Concrete  Effects  Were  Obtained 

The  standard  thickness  of  the  walls  of 
these  buildings,  not  considering  pilasters 
and  corni>,e,  is  18  in.  This  is  composed  of 
a  4-in.  tile  center  with  7  in.  of  dry-mixed 
concrete  on  the  outside  and  7  in.  of  wet- 
mixed  concrete  on  the  inside.  The  dry- 
mixed  concrete  is  composed  of  2  parts  ce- 
ment, 3  parts  torpedo  sand  and  9  parts  1/2 
to  %-in.  stone.  The  interior  side  of  the 
wall  is  composed  of  ordinary  wet-mixed 
1 :3:6  concrete. 

The  walls  were  built  in  8-in.  layers,  the 
tile  being  laid  first,  then  the  surface  con- 
crete, and  lastly  the  wet-mixed  concrete  on 
the  inside  of  the  wall.     In  the  placing  of 


MOLD  MONOLITHIC  CONCRETE  INTO  DORIC  DESIGNS 

the  surface  concrete  it  was  tamped  very 
hard  for  a  width  of  about  5  in.  next  to  the 
tile  and  very  little  at  the  front.  By  the  use 
of  very  small  stone  of  nearly  uniform  size 
and  a  dry  mix  tamped  in  this  manner  it 
was  possible  to  crowd  the  concrete  forward 
into  the  molded  design  of  the  forms,  bring- 
ing out  every  detail  of  the  design  and  pre- 
senting a  uniform  rough  exterior  finish. 
In  mixing  the  concrete  for  the  surface  only 
about  one-third  as  much  water  was  used  as 
for  the  wet-mixed  interior  part  of  the  wall. 

Stone  Must  Be  Small  and  Uniform 

The  inspectors  of  the  South  Park  Com- 
missioners say  that  the  artif«tic  results  ob- 
tained by  placing  concrete  in  this  manner 
require  a  uniform  small  size  of  stone,  great 
care  in  securing  evenly  mixed  concrete  of 
uniform  moisture  and  skill  in  tamping  to 
crowd  the  concrete  forward  into  the 
molded  design  of  the  forms.  All  concrete 
used  in  this  group  of  buildings  was  mixed 
in  a  Standard  low-charging  mixer  placed  on 
the  ground  level  about  the  center,  close  to 
the  side  of  the  main  group  of  buildings. 
Most  of  the  concrete  was  delivered  in  bar- 
rows from  this  position. 

These  buildings  were  designed  and  their 
erection  supervised  entirely  by  the  engi- 
neering department  of  the  South  Park 
Commissioners  under  the  direction  of  Linn 
White,  chief  engineer.  J.  D.  Barber,  assist- 
ant engineer,  was  in  immediate  charge  of 
the  work.  The  general  contract  was 
handled  by  the  John  Brittain  Company,  Chi- 
cago. 


Highway   Bridge   Floor  Is 
Light  and  Durable 

Original  Flank  Floors  Being  Replaced  by  2  x  4- 
Inch    Joist    on    Recommendation    of    New 
York  State  Commission  of  Highways 
By   EMERY  E.   BRANDOW 
First  Assistant  Engineer,  New  York  Commis- 
sion of  Highways,  Albany,  N.  Y. 

THE  TOWNS  of  the  state  of  New  York 
have  many  light  truss  bridges  which 
were  originally  designed  for  plank  floors. 
The  cost  of  upkeep  on  these  floors  is  very 
great,  and  the  danger  caused  by  broken 
planks  must  always  be  considered.  The  live 
load  which  they  are  called  upon  to  withstand 
at  the  present  time  is  larger  than  ever  be- 
fore, due  to  the  great  number  of  motor 
trucks  and  road  rollers  now  so  common.  The 
metal  of  the  bridge  has  not  always  had 
proper  attention,  and  the  result  is  that  in 
the  majority  of  cases  there  is  not  sufficient 
metal  to  carry  the  present  live  loads  and 
at  the  same  time  permit  the  use  of  a  con- 
crete slab  floor. 

As  a  money  saver,  and  also  as  a  means 
of  causing  less  inconvenience  to  the  trav- 
eling public,  the  Bureau  of  Town  Highways 
of  the  State  Commission  of  Highways  is 
recommending  the  use  of  2  x  4-in.  joists  in 
place  of  ordinary  plank.  The  drawing  here- 
with shows  the  method  of  placing  this  solid 
flooring,  and  the  surface  finish.  Creosoted 
joists,  of  course,  furnish  the  most  ideal 
floors,  and  these  are  used  in  some  cases,  a 
treatment  similar  to  that  given  wood  blocks 
being  applied.  The  state  is  required  to 
maintain  the  floors  of  bridges  in  Indian 
reservations,  where  many  thousands  of  feet 
of  this  lumber  are  used. 

Timber  Treated  While  Laying 

In  order  to  lower  the  cost  and  at  the  same 
time  keep  the  money  for  labor  and  supplies 
at  home,  many  of  the  towns  are  providing 
their  own  treatment  while  actually  laying 
the  floor.  Ordinary  2  x  4-in.  stock  is  used, 
and  is  dipped  in  hot  tar  or  asphalt  and  then 
allowed  to  drain  before  placing.  If  the 
wood  contains  much  moisture  or  sap  no 
treatment  is  given  the  bottom,  this  surface 
being  left  free  for  the  escape  of  moisture 
or  sap,  which  is  believed  to  prevent  rot.  The 
joists  are  spiked  together  in  blocks  of  ten 
or  twelve  and  those  blocks  are  toe-nailed  at 
their  ends,  This  is  to  facilitate  the  removal 
of  any  joint  when  necessary,  as  only  a  small 
number  of  the  adjoining  joists  have  to  be 
disturbed. 

Over  the  top  surface  is  placed  a  heavy 
coat  of  hot  tar  or  asphalt,  and  on  this  as 
a  blotter  is  spread  some  crusher  screen- 
ings or  sand  and  gravel;  some  provide  a 
thicker  coat,  using  crushed  stone,  but  this 
adds  largely  to  the  dead  load.  This  makes 
a  wearing  surface  and  at  the  same  time  wa- 
terproofs the  floor.    This  surface  should  be 
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carefully  preserved,  but  its  cost  of  upkeep 
is  very  small. 

Some  of  these  floors  have  been  in  use 
for  five  seasons.  One  in  particular,  which 
is  on  the  state  highway  leading  down  the 
Mohawk  River  just  outside  of  the  city  of 
Utica,  is  heavily  traveled,  and  yet  to-day, 
after  five  seasons,  is  in  first-class  condition. 
On  this  same  bridge,  before  providing  this 
type  of  floor,  the  oak  plank  had  to  be  en- 
tirely renewed  every  year,  in  addition  to 
some  extra  attention  from  time  to  time. 
All  of  the  results  obtained  to  date  favor  this 
type  of  floor  for  light  truss  designs. 


Small-Scale  Structures  Built 
for  St.  Louis  Pageant 

Temporary    Stage    Constructed    on    a    10-Foot 

Fill— Seats  for  10,000  People  Provided  by 

Relatively   Small  Amount  of  Grading 

NEW  FIELDS  for  engineering  work  on 
a  relatively  small  scale  are  seen  in  the 
increasing  number  of  outdoor  pageants  in 
various  large  cities  of  the  country.  The 
community  production  of  "As  You  Like  It" 
to  be  given  in  St.  Louis  on  June  5  to  11 
on  a  temporary  stage  erected  in  the  center 
of  Forest  Park  furnishes  examples  of  the 
kind  of  engineering  work  involved.  A  rel- 
atively small  amount  of  grading  on  a  nat- 


PLAN     SHOWS    THREE    NEW    BRIDGES,    RETAINING 
WALL,  STAGE  AND  SEATING  CAPACITY 

ural  hillside  has  provided  seats  for  10,000 
people.  Three  timber  bridges  have  been 
constructed  across  the  River  Des  Peres  and 
a  timber  retaining  wall  has  been  erected 
for  the  fill  under  the  stage. 

General  Layout 

The  hillside  selected  furnished  natural  ad- 
vantages in  a  gradual  slope  and  the  pres- 
ence of  two  large  trees,  to  form  the  pro- 
scenium of  the  open-air  theater,  as  shown 
in  the  picture.     Between  and  behind  these 


trees  the  stage  was  built  on  an  8  or  10-ft. 
fill  alongside  the  River  Des  Peres.  Three 
bridges  over  this  river  had  to  be  con- 
structed, one  6  ft.  wide  between  the  dress- 
ing rooms  and  the  stage,  and  two  12  ft. 
wide  each  and  west  of  the  stage  to  accom- 
modate foot  and  wagon  traffic,  as  seen  in 
the  accompanying  plan.  In  front  of  the 
stage  is  a  slope  of  about  4  ft.  down  to  a 
dancing  green  which  will  accommodate 
about  250  people. 

The  4-ft.  timber  retaining  wall  is  an- 
chored back  by  steel  rods  hooked  around 
short  posts,  as  shown  in  one  of  the  drawings 
herewith.     The   fill    retained   by   this   wall 


SITE    OF    STAGE    FOR    PAGEANT    DRAMA 

supports  the  stage,  which  is  more  than  60 
ft.  deep  at  the  center  line  and  footbridge, 
and  more  than  150  ft.  wide  near  the  center, 
although  only  about  70  ft.  wide  in  front  be- 
tween the  two  large  trees. 

Timber  Bridges 

Trussed  timber  beam  bridges  of  40-ft. 
span  are  used  for  each  of  the  three  cross- 
ings provided  over  the  river,  with  timber 
beam  bents  and  approaches,  and  inclines 
at  one  end  of  the  footbridge  6  ft.  wide  on 
the  center  line  of  the  stage.  Typical  de- 
tails of  this  construction  are  indicated  by 
the  accompanying  drawings  of  this  bridge. 
The  other  two  are  similar  except  in  the  use 
of  three  trussed  beams  in  each  case  instead 
of  two,  with  wider  timber  bents  of  similar 
standard  construction,  and  l^-in.  truss 
rods  for  the  wagon  bridge. 

Concrete  pedestals,  four  under  each  tim- 
ber bent  for  the  12-ft.  bridges  and  two  as 


El.  55.0 


\^ 


;i£-.i;;*.'--._;"-'.i.;^;  •■»'•■■■,■  ■■  • 


3'x€\'    -'-  io  .■".■•••■^:i--:;.w.-..-- 


DETAILS  OF  TIMBER  RETAINING  WALL 

shown  for  the  6-ft.  bridges,  are  6  ft.  high 
in  all  cases. 

The  work  was  done  under  the  supervi- 
sion of  Nelson  Cunliff,  commissioner  of 
parks  and  recreation,  City  of  St.  Louis. 


Gives  Cost  of  Concrete  Lining  Lat- 
erals on  Average  Job 

TWENTY-TWO  miles  of  laterals  on  the 
Orland  project  in  California  in  sections 
ranging  from  a  few  feet  to  8800  ft.  in 
length  have  been  lined  with  IV2  in.  of  1:3:5 
concrete.  The  work  has  no  unusual  condi- 
tions, so  that  the  costs  are  representative 
average  figures.  Bottom  widths  varied  from 
2  to  8  ft.  and  slopes  from  1:1  to  2:1.  Not 
all  laterals  received  lining,  but  in  general  it 
was  placed  in  all  fills;  within  highway 
boundaries  to  increase  carrying  capacity 
and  to  reduce  maintenance;  in  sections  of 
excessive  seepage;  as  a  protection  over  cul- 
verts and  on  curves,  and  also  at  forks  of 
laterals  where  the  number  of  structures 
made  cleaning  difficult. 

For  the  longer  stretches  of  work  a  porta- 
ble 4-ft.  mixer  was  used,  but  for  the  shorter 
laterals  hand-mixing  was  employed.  Bank- 
run  gravel  was  obtained  at  a  round-trip 
haul  of  5  miles,  cement  at  6  miles,  while 
water  sufficient  for  the  concrete  work  fol- 
lowed the  lining  crew  down  the  lateral.  Ac- 
cording to  a  statement  by  A.  N.  Burch, 
project  manager,  in  the  Reclamation  Record, 
there  was  little  difference  in  cost  between 
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hand-mixed  and  machine-mixed  concrete, 
but  the  machine-mixed  product  was  better 
in  quality.  He  has  estimated  the  expense 
of  the  work,  a  tj-pical  example  of  its  kind, 
as  in  the  accompanying  table. 


Coer  IN   CBNT8   put   Sqcakb   Takd   for  Linino 

Cement  delivered  on  work 9.57 

Gravel  delivered  on  work 4.08 

Mixing    concrete    3.14 

Placing  concrete 2.94 

Sprinkling   and    protecting 0.46 

Preparing  section  for  lining 6.97 

Field  superintendence  and  engineering 0.10 

Maintenance    of    equipment 0.22 

Plant  arbitrary    0.43 

Total  labor  and  material 27.91 

General  expense   6.39 

Total  cost   34.30 


Foremen  and  finishers  were  paid  $3.20 
per  day,  laborers  $2.50,  and  teamsters  with 
teams  $4.50  to  $5  per  day.  Cement  cost  $2 
per  barrel  and  gravel  $1  per  cubic  yard. 
The  total  area  of  the  lateral  lining  was 
191,400  sq.  yd. 


Double  Reinforcement  in 
Monier  Arch  Patent 

statement    Made   in   Previous   Article   in   Ref- 
erence to  Single  Layer  of  Wire  Netting 
at  Intrado8  Was  in  Error 

ATTENTION  has  been  called  to  certain 
misleading  statements  regarding  the 
Monier  system  of  arch  reinforcement  which 
occur  in  the  short  historical  sketch  of  arch 
patents  printed  in  the  Engineering  Record 
of  Feb.  26,  page  274.  It  was  there  stated 
that  "the  genuine  Monier  system  had  only 
one  wire  netting  at  the  intrados  of  the  arch, 
and  no  sample  has  been  found  of  two  com- 
plete wire  nettings  used  in  the  Monier 
bridges." 

The  Monier  arch  patent  issued  in  1873, 
as  is  indicated  by  the  accompanying  sketch 
taken  from  the  original  illustration,  did 
cover  the  use  of  two  or  more  layers  of  re- 
inforcing steel  rods  for  bridges.  The  de- 
scription accompanying  the  supplementary 
patent  of  1873  distinctly  states  that  for 
small  arches  two  rows  of  the  reinforcing 
grillage  would  be  used  in  the  arch,  while  for 
larger  arches  carrying  heavy  loads,  three  or 
four  rows  would  be  used,  such  as  .shown  in 
the  drawing  reproduced  herewith. 

The  statement  often  made,  and  quoted  in 
the  article  above  mentioned,  to  the  effect 
that  the  Monier  system  consists  of  rein- 
forcement with  wire  mesh  too  small  to  be 


used  with  concrete  is  quite  evidently  not  the 
case,  when  judged  by  the  intent  of  the  pat- 
ent as  shown  by  the  drawing.  The  Monier 
patent  as  issued  in  France  covers  construc- 
tion using  either  cement  mortar  or  concrete. 


Rustic  Guard  Rail  Protects  High- 
ways in  Washington 

IN  THE  mountainous  highway  construc- 
tion necessary  in  King  County,  Washing- 
ton, it  is  deemed  advisable  to  use  a  guard 
rail  on  all  curves  and  grades.  The  standard 
type  shown  in  the  picture  has  therefore 
been  adopted,  involving  the  use  of  fresh  cut 


Test  Douglas-Fir  Ties  for  Holding 
Force  of  Spikes 

THE  GREATEST  holding  power  of  com- 
mon spikes  driven  into  untreated  Doug- 
las-fir ties  was  obtained  when  the  spike 
was  driven  into  a  %-in.  hole.  Under  this 
condition  an  average  force  of  4627  lb.  was 
required  for  removal.  The  holding  power 
of  common  spikes  driven  into  treated  speci- 
mens reached  the  maximum  average  of  4474 
lb.  when  the  spikes  were  driven  into  Va-in. 
holes  bored  before  the  ties  were  subjected 
to  the  creosoting  process.  Screw  spikes 
driven  into  %-in.  holes  were  removed  from 
treated  ties  by  an  average  force  of  10,182 


GUARD  RAIL  BUILT  FROM  TIMBER  ON  OR  NEAR  RIGHT-OF-WAY 


timber  which  can  always  be  found  in  that 
county  adjacent  to  the  line  if  not  actually 
on  the  right-of-way. 

The  specifications  for  this  construction 
call  for  6-ft.  posts,  preferably  cedar,  10  in. 
in  diameter  at  one  end  and  not  less  than  6 
in.  in  diameter  at  the  other  end.  They  are 
set  on  8-ft.  centers,  3V2  ft.  in  the  ground, 
leaving  a  30-in.  projection.  The  guard  rails 
proper  are  to  be  not  less  than  16  ft.  long 
and  from  10  to  14  in.  in  diameter.  The 
rails  are  drifted  to  the  posts  with  %-in. 
bolts,  20  in.  long.  It  has  been  found  that 
this  construction  costs  between  20  and  25 
cents  per  linear  foot  in  place. 

The  work  shown  in  the  illustration  was 
done  under  the  direction  of  A.  P.  Denton, 
county  engineer.  King  County,  Washington. 
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MONIES   PATENT  FOR   ARCH   REINFORCEMENT   PLACED  IN   MORE  THAN   ONE  ROW 


lb.,  which  was  1215  lb.  greater  than  that 
required  for  the  pulling  of  screw  spikes 
from  the  natural  wood. 

These  conclusions  are  some  of  the  results 
obtained  from  the  tests  of  eighteen  com- 
mercial-grade Douglas-fir  ties  recently  con- 
ducted by  the  U.  S.  Forest  Service,  and 
published  by  the  Association  of  Creosoting 
Companies  of  the  Pacific  Coast,  to  determine 
the  holding  force  of  spikes  under  various 
conditions  in  natural  and  creosoted  timber. 
The  specimens  were  cut  in  halves  and 
various  size  holes  were  bored,  after  which 
half  of  each  original  specimen  was  sub- 
jected to  a  creosoting  process  involving  boil- 
ing under  vacuum,  and  the  comparative 
holding  values  of  spikes  were  accurately 
determined. 

For  common  spikes  driven  into  natural 
wood,  the  average  holding  force  was  found 
to  be  4555  lb.,  while  a  force  of  4160  lb.  was 
the  average  required  for  the  removal  of  the 
spikes  from  the  treated  specimens.  The 
average  force  required  to  pull  common 
spikes  from  the  untreated  specimens  was 
found  to  be  4507  lbs.  when  the  spike  was 
driven  into  a  7/16-in.  hole,  4115  lb.  for  a 
y2-in.  hole  and  3646  lb.  for  a  9/16-in.  hole, 
while,  for  the  treated  ties,  the  average  hold- 
ing force  of  the  common  spikes  was  4298  lb. 
when  driven  into  a  %-in.  hole,  4352  lb. 
for  a  7/16-in.  hole  and  3778  lb.  for  a 
9/16-in.  hole. 

The  tests  indicate  that  if  the  holes  are 
not  too  large  and  the  spikes  follow  the 
holes  closely  the  resistance  to  withdrawal 
will  usually  be  increased.  Spikes  driven 
close  to  but  not  in  the  holes  have  a  com- 
paratively low  resistance.  As  would  be  ex 
pected,  driving  spikes  in  holes  reduces  the 
splitting  and  fiber-breaking  to  a  consider- 
able degree. 
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Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  SHORT,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Special  Skids  Take  7-Ton  Genera- 
tors Down  Side  of  Gorge 

By  F.  N.  BIERSACH 

Erection  Superintendent,  AUis-Chalmers 

Company,  Milwaukee,  Wis. 

BY  MEANS  of  the  long  skids  shown  in 
the  accompanying  photographs  two  7- 
ton  generators  were  successfully  lowered 
a  long  distance  down  the  side  of  a  steep 
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DOWN  THE  SIDE  OF  A  STEEP  GORGE 

gorge  and  installed  in  the  power  house  of 
Glacier  Park  Hotel  Company,  in  Glacier 
National  Park,  Montana.  The  generators 
were  hauled  by  road  to  a  point  just  above 
the   power   plant,    and    then    unloaded   and 
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SIMPLE     BUT   RIGID   FORM    INSURES   GOOD   ALIGNMENT   OF   INTEGRAL  CONCRETE  CURB 


mounted  on  the  skids.  Needless  to  say, 
after  the  descent  was  started  no  rollers 
were.neces.sary.  There  were  several  ledges 
in  the  path,  and  the  skids  had  to  be  made 
long  enough  to  pass  over  these  in  safety. 
Careful  snubbing  was  necessary,  but  the 
heavy  loads  were  lowered  without  accident 
and  in  a  short  time.  The  turbines  were 
lowered  in  the  same  way. 

The  two  units  were  erected  by  the  writer 
for  the  AUis-Chalmers  Manufacturing  Com- 
pany. 


Simple  Integral  Curb  Form  Built 
with  Bent  Steel  Plates 

More  than  $2.60  per  capita  was  saved  to 
the  taxpayers  of  East  Milwaukee,  Wis.,  last 
year  by  the  use  of  integral  curb  on  the 
80,000   sq.   yd.   of  concrete   pavement   laid. 


One  of  the  contractors,  the  Dean  Construc- 
tion Company,  has  developed  a  curb  form, 
an  isometric  view  of  which  is  shown  here- 
with, that  worked  so  well  the  village  engi- 
neer has  specified  its  use  in  the  paving  to 
be  done  this  year. 

As  soon  as  the  pavement  is  struck  off  the 
form  is  set  in  place  and  filled.  Any  tend- 
ency for  it  to  lift  when  the  concrete  is 
poured  behind  it  is  overcome  by  applying 
convenient  weights. 

Most  of  the  work  in  East  Milwaukee  is 
of  two  courses  with  a  base  course  of  1 :2  V2  :4 
mixture  and  a  top  course  of  l:li4:2  gran- 
ite mixture.  That  portion  of  the  integral 
curb  extending  above  the  pavement  is  made 
of  the  same  mixture  as  the  top  course  of  the 
pavement.  All  pavements  more  than  20  ft. 
in  width  are  reinforced. 

The  work  is  being  carried  out  under  the 
direction  of  F.  W.  Ullius,  Jr.,  engineer  for 
the  village,  which  has  employed  him  since 
1913. 


.-ihVr.N-TON    GENERATOR    MOUNTED   ON  LONG   SKiii.S    1-uK    Kulx.H   TRIP  DOWN  STEEP  MOUNTAIN 


Time  Study  Eliminates  Costly  De- 
tails of  Design 

By  DAN  PATCH 
Aberthaw   Construction   Company,   Boston 

TIME  STUDY  has  been  applied  by  the 
writer  in  the  new  use  of  eliminating 
unnecessary  work  by  determining  features 
of  the  plans  that  entail  useless  effort  and 
correcting  trouble  in  the  office.  The  aver- 
age person  considers  time  study  as  one  of 
the  tools  of  scientific  management  by  which 
the  human  machine  is  to  be  speeded  up. 
Hence,  on  the  part  of  workmen,  there  has 
grown  to  be  a  great  distrust  of  any  man 
in  the  overhead  organization  if  he  pulls  a 
watch  from  his  pocket. 

No  argument  is  needed  to  prove  that  the 
average  workman,   if  given   proper  condi- 
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tions,  will  give  as  honest  return  for  the 
investment  made  in  him  as  the  average  man 
behind  the  desk.  Both,  however,  should  be 
interested  in  the  elimination  of  useless 
tasks,  and  in  this  field  time  study  should 
find  its  most  fruitful  application. 

The  following  application  to  a  simple 
problem  in  construction  may  illustrate  the 
point.  Costs  were  being  obtained  on  the 
laying  of  maple  floors.  These  floors  were 
laid-  on  a  tar  base,  all  supported  by  a  rein- 
forced-concrete  slab.  The  building  was  of 
a  modified  mushroom  type  with  square  col- 
umns, the  corners  of  which  were  cham- 
fered to  prevent  the  breaking  down  of  the 
columns  under  fire  stresses. 

It  was  noted  by  the  cost  department  that 
after  a  floor  had  the  full  quantity  reported 
a  considerable  amount  of  time  was  charged. 
This  was  due  to  the  fitting  of  edge  strips 
along  the  walls  and  around  the  columns.  In 
investigating  this  item  the  cost  man  noted 
that  much  time  was  spent  in  filling  the 
triangular  spaces  at  the  corners  of  the 
columns.  A  time  study  was  made  to  de- 
termine the  influence  of  this  on  the  cost 
of  the  floor  as  a  whole.  The  work  of  fill- 
ing these  corners  was  being  done  as  fol- 
lows: 

The  carpenter  would  make  his  measure- 
ments of  the  opening,  for  each  one  was 
enough  different  to  preclude  the  use  of  a 
standard  or  jig  filling  piece,  and  then  lay 
this  triangle  out  on  a  piece  of  scrap  maple 
flooring.  He  would  then  saw  the  piece  out, 
try  it  in  the  opening  and  with  his  knife 
make  any  necessary  alterations  to  complete 
a  fit.  This  study  developed  the  fact  that 
about  20  cents  per  square  of  the  floor  laid 
was  due  to  the  operations  attendant  on  fill- 
ing these  corners.  Instead,  however,  of  try- 
ing to  speed  up  the  men  and  reduce  the 
cost,  a  study  was  made  of  the  possibility  of 
eliminating  the  process  and  hence  the  item 
of  cost.  Two  methods  presented  themselves, 
one  of  which  reduced  the  cost  by  about  a 
half  and  one  of  which  eliminated  the  cost. 
The  first  was  to  fill  the  openings  with  con- 
crete after  the  edge  strips  were  laid.  The 
second  was  more  complete  and  involved  the 
forms. 

When  the  column  forms  were  made  a 
fillet  was  placed  on  the  forms  to  give  the 
desired  chamfer.  By  cutting  this  fillet  off 
at  a  45-deg.  angle  about  2  in.  above  the 
grade  of  the  edge  strips  the  bottom  of  the 
column  was  poured  with  square  comers. 
This  eliminated  not  only  the  cost  of  fitting 
comer  pieces  but  saved  the  operations  of 
sawing  the  2-in.  spruce  plank  and  maple 
flooring  to  fit  around  the  chamfered  cor- 
ners. This  may  seem  a  slight  item  but  in 
the  construction  of  a  good-sized  factory  is 
well  worth  saving. 

The  point  is,  however,  that  while  there 
may  be  justification  for  antagonism  to  time 
study  for  speeding  purposes,  there  shoifld 
be  none  to  its  use  for  eliminating  unneces- 
sary processes  in  construction  and  manu- 
facture. 


Wagon,    Used    as    Carriage    for 
Sewer  Forms,  Rolls  on  Invert 

IN  BUILDING  the  Columbus,  Ohio,  sewer, 
the  handling  of  the  invert  forms  on  a 
section  of  which  was  described  on  page  685 
of  the  Engineering  Record  for  May  20, 
1916,  a  special  carriage  made  with  wagon 
wheels  was  used  on  the  open  cut  sections  to 
raise  and  carry  the  sidewall  forms.  The 
wheels  of  an  old  wagon  were  set  on  6  x  6-in. 


RIG  MOVES  AND  SETS  SIXTY  FEET  OF  SIDEWALL  FORMS  FOR  SEWER    IN  THREE  HOURS 


axles  with  8-ft.  gage,  and  on  the  axles  was 
built  a  frame  with  which  30  ft.  of  inside 
or  outside  forms  could  be  handled.  The 
forms  on  each  side  were  raised  by  means 
of  the  levers  on  top  of  the  frame  shown  in 
the  accompanying  photograph,  until  they 
cleared  the  finished  walls.  The  wagon  was 
then  pushed  ahead  by  four  men.  These 
four  men  were  able  to  move  and  set  60  ft. 
of  either  inside  or  outside  form  in  about 
3  hours.  The  arch  forms  for  this  part 
of  the  work  were  pulled  ahead  on  a  track 
built  on  posts  resting  on  the  invert.  This 
track  was  built  in  sections  of  60  ft.  each. 

The  method  described  was  used  on  the 
south  side  storm  sewer,  which  is  being  built 
by  J.  C.  Carland  &  Company,  of  which 
Charles  E.  Cannell  is  manager  and  H.  R. 
De  Lorme  secretary,  for  the  city  of  Colum- 
bus, which  is  represented  on  the  work  by 
R.  C.  Chaney,  assistant  engineer,  under  W. 
J.  Weaver,  engineer  in  charge  of  sewer  con- 
struction, and  Henry  Maetzel,  chief  of  the 
city  engineering  department. 


of  work  allowed  for  during  the  month,  the 
percentage  retained  until  completion,  etc., 
which  usually  accompany  monthly  pay- 
ments from  the  owner  to  the  contractor, 
should  be  attached  to  a  credit  folder.  In 
this  case  no  entry  is  necessary  on  the  in- 
side of  the  folder,  but  the  outside  should  be 


Accounting  for  the  Contractor — 
Credit  Memoranda,  Estimates 

By  BE.NJAMIN  L.  LATHROP 

Lathrop,  Shea  &  Henwood  Company, 

Scranton,  Pa. 

CREDIT  memoranda  should  be  handled 
before  posting  in  the  journal  or  ledger 
by  the  same  method  as  that  described  in  the 
second  article  of  the  series  (page  717,  En- 
gineering Record  for  May  27,  1916)  for 
taking  care  of  invoices,  except  that  the 
folder  to  which  they  are  attached  should  be 
of  different  colored  paper  from  those  'ised 
for  invoices,  so  that  the  credit  memoranda 
will  be  readily  distinguishable  in  the  files. 
The  form  for  listing  and  distributing  in- 
voices should  be  changed  to  convert  it  into 
a  form  for  credit  memoranda  by  substitut- 
ing "credit"  for  "invoice"  and  "by"  for 
"to." 

The  e.stimate  sheets  showing  the  amount 
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filled  in  as  indicated  on  the  accompanying 
form. 

It  is  a  good  practice  to  keep  a  ledger 
account  with  the  reserve,  or  retained  per- 
centage, on  each  job,  thus  giving  the  con- 
tract full  credit  for  the  gross  earnings. 
While  this  reserve  is  a  nominal  or  deferred 
asset,  it  has  a  proper  place  on  the  ledger 
and  in  the  balance  sheet. 

[This  is  the  third  of  a  series  of  short 
articles  on  good  accounting  methods  for 
contractors.  Others  will  appear  in  succeed- 
ing issues. — Editor.] 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Corrosion  Causes  Failure  of 

South  Street  Bridge, 

Philadelphia 

End  Diagonal  Eyebars  Break  Under  Carload 

of    Stone,   but    I-Beam    Chords   Prevent 

More  Than  18-In.  Sag  in  Truss 

An  iron  truss  100-ft.  span  of  the  bridge 
carrying  South  Street,  Philadelphia,  over  the 
property  of  the  Pennsylvania  Railroad  near 
the  Schuylkill  River  failed  May  26  due  to  the 
breaking  of  end  diagonal  eyebars  weakened 
by  corrosion.  The  reserve  strength  of  the 
I-beam  top  chords  prevented  serious  conse- 
quences and  no  damage  resulted  except  to  the 
bridge  structure,  one  panel  point  (Li)  drop- 
ping about  18  in.  The  information  which  fol- 
lows has  been  furnished  by  Jonathan  Jones, 
assistant  engineer  of  bridges,  city  of  Philadel- 
phia. 

This  portion  of  South  Street  bridge  com- 
prises three  spans  of  about  75,  100  and  75  ft. 
respectively.  The  central  or  longest  span,  the 
one  which  failed,  does  not  at  the  present  time 
span  railroad  tracks,  though  there  were  tracks 
under  it  when  it  was  built  in  1878.  Locomotive 
gases  thus  had  a  share  in  promoting  corrosion, 
and  the  pocket  formed  under  the  wooden  floor 
at  the  panel  point  where  failure  occurred  no 
doubt  held  water  for  considerable  periods. 

Carried  Heavy  TraflSc 

The  bridge  is  52  ft.  wide,  the  two  lines  of 
trusses  being  36  ft.  center  to  center.  Trans- 
verse floorbeams  of  rolled  I-beams  trussed  with 
rods  support  wooden  longitudinal  stringers 
and  a  timber  floor.  The  bridge  has  been  car- 
rying two  lines  of  the  heaviest  type  of  electric 
car  in  Philadelphia  and  also  heavy  trucking 
traflBc,  though  it  is  seldom  that  more  than  two 
heavy  vehicles  are  on  the  same  span  at  one 
time. 

The  trusses  are  of  the  Pratt  type,  with 
counters  in  all  except  the  two  end  panels.  The 
'  top  and  bottom  chords  each  consist  of  four 
I-beams.  The  web  diagonals  are  eyebars  and 
the  posts  are  of  the  old  Phoenix  type.  The  end 
top  chord  I-beams  rest  on  top  of  the  vertical 
end  post,  which  rests  on  the  end  of  the  bottom 
chord  I-beams,  and  these  on  the  supporting 
bent. 

Eyebars  Rusted  Away 

The  end  diagonal  eyebars  rusted  away  inside 
of  the  bottom  chord  joint  L,,  to  a  degree  which 
caused  them  to  break  under  a  heavy  carload  of 
paving  materials.  This  threw  the  shear  to  the 
two  chords,  acting  as  girders,  and  the  bottom 
chord  I-beam  L„Li,  also  badly  corroded,  failed  in 
bending  adjacent  to  Li.  The  top  chord  I-beams, 
having  a  greater  margin,  took  the  load  and 
though  deflecting  about  18  in.  continued  to 
support  the  truss  and  floor. 

Traffic  was  at  once  diverted  and  the  failed 
panel  point  braced  and  jacked  up  on  a  bent  of 
12  X  12-in.  timber.  The  floor  was  removed 
and  relaid.  Both  trusses  were  then  supported 
by  timber  bents  at  all  panel  points,  and  it  is 
intended  to  similarly  brace  the  two  75-ft. 
spans.  Where  the  railroad  tracks  beneath  in- 
terfere with  the  placing  of  bents,  old  girders 
above  deck  will  be  used  to  relieve  the  trusses. 

With  these  temporary  precautions,  traffic 
will  be  resumed  and  the  city  councils  will  be 
asked  to  appropriate  funds  for  a  new  bridge 
to  be  built  during  1917.  The  old  masonry  piers 
and  abutments  are  in  excellent  shape.  A  new 
superstructure  will  cost  about  $60,000. 

The  temporary  repairs  are  being  directed  by 
John  H.  Neeson,  assistant  engineer.  Bureau 
of  Highways,  city  of  Philadelphia,  in  charge 
of  the  maintenance  of  bridges  and  sewers. 


Naval    Board    to    Head 
Chicago  Engineers'  Pre- 
paredness Parade 

Members  of  the  Naval  Consulting  Board  of 
Illinois  will  act  as  the  honorary  committee  of 
the  engineers'  division  of  the  Chicago  pre- 
paredness parade  to-day.  The  Illinois  mem- 
bers of  the  board  are  S.  K.  Copeland,  chair- 
man; Dr.  W.  F.  M.  Goss,  William  Hoskins, 
Robert  W.  Hunt  and  Peter  Junkersfeld.  Bion 
J.  Arnold,  member  of  the  National  Naval  Con- 
sulting Board,  will  also  be  one  of  the  honorary 
committee.  The  volunteer  engineers'  commit- 
tee has  extended  invitations  to  all  companies 
employing  technical  men  to  join  the  parade. 

Invitations  have  also  been  extended  to  all 
engineering  colleges  and  universities  within 
convenient  distances  of  Chicago  and  it  is  ex- 
pected that  delegations  from  the  universities 
of  Illinois,  Wisconsin,  Michigan  and  North- 
western and  Armour  and  Lewis  institutes  will 
march  with  the  engineers'  division. 

Among  the  societies  co-operating  with  the 
volunteer  committee  are:  Western  Society  of 
f]ngineers,  Joint  Committee  on  Military  Engi- 
neering, American  Society  of  Civil  Engineers, 
Chicago  Engineers' .  Club,  Illinois  Society  of 
Engineers,  Illinois  Association  of  Structural 
Engineers,  American  Association  of  Engineers 
and  Associated  Technical  Men. 


$150,000  Maceo  Monument 

Built  by  Cuban  Engineers 

in  1>^  Months 

Largest  Work  of  the  Kind  Ever  Undertaken  in 

Cuba    Will    Be    Exposed    to    Unbroken 

Force  of  Tropical  Hurricanes 

After  1%  months  of  night  and  day  work, 
Cuban  eng^ineers  completed,  unaided  by  out- 
side advice,  the  construction  of  the  $150,000 
Maceo  monument.  It  is  the  largest  work  of 
its  kind  ever  undertaken  on  the  island.  The 
official  unveiling  took  place  on  the  country's 
independence  day,  May  20.  The  approximately 
600-ton  monument  rests  on  a  concrete  founda- 
tion carried  down  to  solid  rock  and  each  piece 
is  tied  in  and  anchored  by  bronze  or  steel. 

Foundation  40  Ft  in  Diameter 

For  the  foundation  earth  was  excavated  to 
a  depth  of  about  12  ft.  to  solid  rock  in  a  circle 
40  ft.  in  diameter.  This  hole  was  filled  with 
concrete  mixed  in  the  proportion  of  1:2:3, 
using  native  cement  and  %-in.  reinforcing 
bars.  After  the  concrete  had  set  12  days  the 
building  of  the  monument  was  started. 

For  the  erection  a  girder  crane  was  set  up 
on  timber  towers  on  each  side  and  running 
longitudinally  along  them.  A  trolley  along 
this  provided  for  transverse  movements.  The 
heaviest  piece  set  weighed  9  tons. 


MACEO  MONUMENT  IS  LARGEST  WORK  OF  ITS      KIND  UNDERTAKEN  IN  CUBA 
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The  base  consists  of  an  American  granite 
facing  with  solid  concrete  filling.  The  shaft 
was  built  of  Carrara  granite  also  filled  in  with 
concrete.  Each  piece  of  granite  is  securely 
anchored  with  bronze  tie-bolts. 

As  the  monument  stands  on  the  seafront,  en- 
tirely exposed  to  the  hurricanes  to  which  the 
locality  is  liable,  and  the  figure  on  the  top  is 
fastened  only  by  the  hind  legs  of  the  horse, 
steel  rods  2^  in.  square  were  imbedded  in 
each  leg  and  run  through  the  bronze  base  sev- 
eral inches  into  the  marble  slab  beneath. 

The  total  cost  of  the  monument,  including 
construction  was  $150,000.  The  erection  was 
executed  by  the  National  Department  of  Public 
Works,  of  which  Col.  Jose  R.  Villalon  is  secre- 
tary, under  the  immediate  direction  of  Leopoldo 
G.  Abreu.  The  statue  is  the  work  of  Dominico 
Boni,  sculptor,  of  Carrara,  Italy. 


Brick  Pavement  Undermined,  Yet 
Upholds  Heavy  Load 

Paving  a  short  distance  west  of  Wooster, 
Ohio,  where  the  road  skirts  Killbuck  Creek, 
was  undermined  this  spring  and  the  road  in- 
undated for  many  hours.  When  the  water  re- 
ceded it  was  found  that  the  embankment  sup- 
porting the  road  had  been  gouged  away  for 
several  hundred  feet  by  the  swift  current. 
For  a  distance  of  60  ft.  the  concrete  base  of 
the  pavement  was  swept  away,  leaving  the 
brick  surface  intact. 

A  strip  of  the  under  side  of  the  brick  60 
ft.  long  and  6  ft.  wide  was  scoured  clean,  yet 


Leaking  Basin  at  Bellaire, 

Ohio,  Is  Repaired  with 

Sheet  Rubber  Strips 

Simple     Expedient     Proves    Successful    After 

.Attempts  for  Eleven  Years  Fail  to  Make 

Reservoir  on  Unstable  Foundation  Tight 

Rubber  strips  placed  over  cracks  and  boxed 
in  with  mud  made  the  reservoir  walls  of  a 
filter  plant  at  Bellaire,  Ohio,  watertight  and 
enabled  it  to  be  put  into  successful  operation 
for  the  first  time  in  eleven  years.  Built  in 
1905,  at  a  time  when  funds  available  for  con- 
struction were  limited,  the  plant,  because  of 
lack  of  certain  necessary  equipment,  could  not 
be  operated  for  the  first  six  years.  Since  that 
time  the  source  of  trouble  has  been  the  sedi- 
mentation basin,  whose  insufficient  foundation 
allowed  it  to  settle  and  crack,  defying  all  at- 
tempts to  make  it  watertight  until  it  was  re- 
cently repaired  with  rubber  sheeting. 

An  attempt  was  made  to  repair  the  sedi- 
mentation basin  in  1911.  After  this  work  was 
completed  the  basin  was  filled  with  water,  but 
because  it  was  not  built  on  proper  ground  it 
settled  still  more,  and  such  large  cracks  ap- 
peared that  it  was  again  found  impossible  to 
operate  the  plant.  In  1913  $4,500  was  spent 
in  placing  concrete  piers  23  ft.  below  the 
bottom  of  the  basin  and  extending  them  to  so- 
called  bedrock.  Tie  rods  were  placed  diago- 
nally across  the  basin  to  support  the  wall. 
The  bottom  of  the  basin  was  thoroughly 
cemented    and   the    interior   of  the   walls   was 


UNDERMINED  BRICK 
PAVEMENT  SUPPORTS 
AUT  0  M  0  B  I  L  E  AND 
PASSENGERS 


a  good-sized  automobile  and  its  passenger 
were  able  to  rest  on  the  edge.  In  preparing 
to  refill  the  wrecked  embankment  large  boul- 
ders were  dumped  upon  the  pavement  and 
rolled  over  the  protruding  edge.  This  was 
accomplished  without  disturbing  a  single  brick. 
The  road  will  be  rebuilt  up  to  the  pavement, 
reversing  the  customary  procedure. 

The  information  and  photograph  were  fur- 
nished by  the  National  Brick  Manufacturers' 
Association. 


8,000,000  Tons  of  Rain  Falls  at 
Rochester  First  Part  of  May 

According  to  reports  from  Rochester,  N.  Y., 
the  rainfall  during  the  first  twenty-three  days 
in  May  was  4.2  in.  Rochester  covers  nearly 
16,000  acres.  Hence  the  amount  of  water 
which  has  fallen  on  this  area  during  the  stated 
period  is  approximately  8,000,000  tons. 


St.  Louis  Engineers  Will  March 
To-day  for  Preparedness 

Great  enthusiasm  among  the  St.  Louis  engi- 
neers has  been  aroused  by  Col.  J.  A.  Ockerson 
and  his  assistants  for  the  preparedness  parade 
in  that  city  to-day.  Every  effort  has  been 
made  to  get  every  engineer  in  St.  Louis  to 
participate. 


plastered  with  neat  cement  mortar.  When 
tested  Dec.  29,  1913,  the  coagulation  basin 
was  filled  to  a  point  about  4  ft.  below  the  flow 
line  before  any  deflection  or  leak  occurred.  At 
this  point,  however,  a  settlement  took  place  in 
one  corner  of  the  basin,  causing  cracks  in  the 
walls  and  across  the  roof.  The  leakage  from 
the  basin  was  sufficient  to  erode  the  bank  of 
the  river  adjoining  the  plant,  and  the  water 
in  the  basin  did  not  reach  a  sufficient  elevation 
to  provide  for  the  passage  of  water  to  the 
filters.  The  city  officials  were  discouraged  in 
their  attempts  to  make  the  plant  a  success, 
and  the  people  were  thoroughly  disgusted. 
Owing  to  the  poor  location  and  the  apparent 
impossibility  of  repairing  the  plant  the  chief 
engineer  of  the  State  Board  of  Health  re- 
ported that  it  should  be  abandoned  and  a  new 
one  built  in  a  more  favorable  location. 

Method  of  Repair 

However,  in  October,  1914,  E.  J.  Lewis,  a 
resident  of  Bellaire,  offered  to  make  the  sedi- 
mentation tank  watertight.  Failing  to  do  -o 
he  was  to  receive  no  pay.  His  proposition  was 
accepted,  and  with  the  expenditure  of  a  very 
small  sum  he  succeeded  in  the  following  man- 
ner: 

A  strip  of  rubber  sheeting  30  ft.  long  by 
3  ft.  wide  by  %  in.  thick  was  placed  in  the 
corner  of  the  basin  covering  the  crack.  A  box 
was  then  built  around  this  rubber  covering  and 


filled  with  soft  mud.  A  large  crack  in  the 
bottom  of  the  basin  was  also  covered  with  a 
strip  of  rubber  and  was  held  in  place  by  a 
cement  covering.  The  basin  was  then  filled 
with  water  and  it  was  found  that  although  the 
crack  in  the  wall  opened  still  further  1/16  in., 
there  was  absolutely  no  leakage. 

Under  the  direction  of  C.  P.  Hoover,  con- 
sulting chemist  of  Columbus,  Ohio,  some 
changes  were  made  in  the  method  of  applying 
the  chemicals  to  the  water,  and  the  plant  is 
now  in  continuous  operation.  The  water  is 
treated  with  enough  lime  to  absorb  the  free 
and  half-bound  carbon  dioxide  and  from  1  to 
1%  gr.  of  alum  per  gallon.  Mr.  Hoover  re- 
ports that  the  results  have  been  satisfactory, 
giving  a  clear,  colorless  water  free  from  intes- 
tinal bacteria. 


Livingston  County  (N.  Y.)  Floods 
Cause  Nearly  $250,000  Damage 

According  to  estimates  made  by  the  super- 
intendent of  Livingiston  County,  New  York, 
nearly  $250,000  damage  has  been  done  in  that 
county  by  recent  floods.  Bridges  have  been 
wrecked,  roads  washed  out  and  sluices  de- 
stroyed. 

Two  bridges  were  washed  out  at  Geneseo. 
Bridges  in  the  town  of  York  will  have  to  be 
repaired  at  an  estimated  cost  of  $15,000. 
Nearly  forty  bridges  and  sluices  as  well  as 
many  of  the  roads  in  the  town  of  Groveland 
were  damaged.  Ten  bridges  were  washed  out 
and  thirty  sluices  destroyed  at  Nunda.  Ossian 
and  Portage  also  suffered  considerable  dam- 
age. 

Thirty  bridges  and  sluices  at  Conesus  will 
have  to  be  rebuilt,  while  six  bridges  were  badly 
damaged  and  several  roads  washed  out  at 
Mount  Morris.  The  Geneseo-Moscow  road  will 
be  in  commission  only  after  an  expenditure  of 
several  thousands  of  dollars.  Considerable 
bridge  repair  and  reconstruction  will  also  be 
necessary  at  West  Sparta,  Avon,  Livonia, 
Lima,  Springwater  and  Dansville. 


Rebuilding  Wrecked  Cities  Taught 
by  French  Government 

"The  Reconstructed  City"  is  the  name  of 
an  exposition  in  Paris,  France,  which  began 
May  15  and  will  last  four  months.  The  pur- 
pose is  to  instruct  the  people  in  the  reconstruc- 
tion of  cities  destroyed  during  the  war.  Ac- 
cording to  the  National  Lumber  Manufac- 
turers' Association,  it  is  a  French  exposition 
entirely.  America's  lumber  manufacturers 
have,  however,  sent  an  exhibit  to  show  the 
possibilities  of  American  timber  in  the  work 
of  reconstruction. 

Different  parts  of  the  exposition  are  devoted 
to  road-building,  city  planning,  city  residence 
construction,  city  industrial  buildings  and 
rural  work.  In  some  cases  the  city-planning 
department  will  work  for  an  entire  reconstruc- 
tion, on  entirely  new  lines,  of  the  cities  which 
have  been  wrecked.  In  other  cases  building 
construction  along  the  old  streets  only  will  be 
required.  The  road  work  will  be  important, 
as  shells  have  raised  havoc  with  the  famous 
highways  of  northern  France. 


Army  Engineers  to  Study  Utiliza- 
tion of  Great  Falls  Power 

Col.  Henry  C.  Newcomer,  Lieut.-Col.  C.  A. 
F.  Flagler  and  Lieut.-Col.  W.  W.  Harts  com- 
prise the  board  of  engineer  officers  recently 
appointed  to  study  and  report  on  the  ques- 
tion of  utilizing  the  power  of  the  Great  Falls 
of  the  Potomac  River. 

The  investigation  is  being  made  to  deter- 
mine the  adequacy  of  a  power  plant  at  that 
location  to  furnish  current  to  meet  the  grow- 
ing demands  of  the  federal  and  district  gov- 
ernments. The  information  will  supplement 
that  contained  in  the  Langfitt  report. 
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Bureau  of  Commerce  Reports 

Latest  Foreign  Tariff 

Changes 

A  report  on  the  latest  changes  and  develop- 
ments in  foreign  tariffs  has  just  been  issued 
by  the  U.  S.  Bureau  of  Foreign  and  Domestic 
Commerce  at  Washington.  In  addition  to  the 
usual  notices  of  recent  changes,  actual  and 
proposed,  in  import  and  export  duties,  customs 
regulations  and  internal  taxes  of  foreign  coun- 
tries, the  publication  contains  the  more  im- 
portant embargo  and  contraband  provisions,  a 
summary  of  the  regulations  affecting  commer- 
cial travelers  in  Central  America  and  articles 
on  a  number  of  other  subjects  more  or  less 
intimately  connected  with  foreign  tariffs. 
There  is  included  an  article  on  the  probable 
revival  of  German  commercial  influence  in 
Russia  after  the  war.  The  report  is  desig- 
nated "Foreign  Tariff  Notes,  19,"  and  may 
be  had  by  application  to  the  Bureau  of  For- 
eign and  Domestic  Commerce  or  to  any  of  its 
district  offices. 


Engineering  Society  Comes  to  Aid 
of  Canadian  City  Engineer 

The  report  under  this  heading  in  the  issue 
of  May  13  stated  that  G.  W.  Craig,  city  engi- 
neer of  Calgary,  Alberta,  had  been  absolved 
from  all  blame  for  the  failure  of  a  reinforced- 
concrete  arch  bridge  over  Bow  River.  The 
bridge  referred  to  is  now  under  construction. 
No  failure  has  occurred  and  the  structure  is 
said  to  be  perfectly  safe. 

The  charges  against  Mr.  Craig  concerned 
the  use  and  testing  of  re-rolled  steel,  alleged 
neglect  in  not  carrying  certain  foundations 
deep  enough  and  several  minor  matters.  The 
committee  of  members  of  the  Canadian  Society 
of  Civil  Engineers  who  made  the  investigation 
are  of  the  opinion  that  the  cost  of  testing  the 
re-rolled  steel  was  not  extravagant;  that  econ- 
omy warranted  the  use  of  such  steel  in  cer- 
tain parts  of  the  structure,  and  that  the  foun- 
dations in  question  had  been  carried  to  a  suffi- 
cient depth.  A  detailed  account  will  be  pub- 
lished in  the  Engineering  Record  for  next 
week. 


Conservation    Congress     Indorses 
Preparedness  for  Engineers 

The  Sixth  National  Conservation  Congress 
recently  passed  a  resolution  indorsing  and 
pledging  its  support  to  the  patriotic  work  of 
the  engineers  and  the  Committee  on  Industrial 
Preparedness  of  the  Naval  Consulting  Board, 
and  commending  their  able  and  patriotic  work. 


Sprinkler  System  in  Baltimore  in    Operation 


THE  IMMENSE  SPRINKLING  FILTER 
SHOWN  IN  THE  PICTURE  IS  A  PART  OF  THE 
SEWAGE-DISPOSAL     SYSTEM     INSTALLED     AT 


BALTIMORE.  SOME  IDEA  OF  THE  VAST  ARH^ 
DEVOTED  TO  THIS  FILTER  MAY  BE  GAINED 
FROM   THE   ILLUSTRATION. 


Offer  Short  Course  in  Concrete 

A  practical  course  in  the  use  of  concrete  is 
being  offered  by  the  extension  division  of  the 
Portland  Cement  Association.  The  instruction 
will  be  given  at  Lewis  Institute,  Chicago,  June 
26  to  July  1.  It  will  be  conducted  by  engi- 
neers and  teachers  of  national  reputation  in 
the  cement  industry  assisted  by  a  force  of 
laboratory  experts  and  artisans.  An  exhibit 
of  drawings,  notebooks,  report  blanks,  course 
outlines,  photographs,  tools,  forms,  equipment 
and  concrete  work  from  various  schools  will 
be  shown. 

The  course  is  for  the  benefit  of  manual 
training  and  vocational  teachers. 


'  'Jail  Might  Stop  Them— We  Can't" 

The  above  is  the  somewhat  startling  inscrip- 
tion on  one  of  four  luridly  colored  posters  that 
the  Long  Island  Railroad  is  distributing  in  its 
campaign  to  educate  the  public  to  the  danger 
of  disregarding  signs,  bells  and  gates  at  grade 
crossings.  In  the  poster  in  question  an  auto- 
mobile is  racing  with  a  train  for  a  crossing.  In 
a  second  poster  another  auto  has  smashed 
through  lowered  gates  and  is  about  to  meet  its 
fate.  A  third  depicts  a  horse  with  a  sleeping 
driver,  while  the  fourth  shows  a  stream  of  men, 
women  and  children  "ducking"  under  the  gates. 


Must  Take  Signs  Off  Bridges 

Signs  with  which  country  merchants  adorn 
bridges  on  rural  roads  in  attempts  at  adver- 
tising are  under  the  ban  of  the  state  highway 
commission  of  Minnesota.  State  aid  will  be 
withheld  from  all  counties  failing  to  cause  re- 
moval of  signs. 


May  Resume  Work  on  Presidential  Palace  Abandoned  Three  Years  Ago 


WORK  ON  THE  PRESIDENTIAL  PALACE  AT 
HAVANA,  CUBA,  WAS  ABANDONED  THREE 
YEARS  AGO,  DUE,  IT  IS  SAID,  TO  THE  DIS- 
COVERY   THAT    THE    INNER    ROOMS    WOULD 


BE  WITHOUT  LIGHT  AND  VENTILATION. 
THE  GOVERNMENT  IS  CONSIDERING  AN  AP- 
PROPRIATION TO  REBUILD  AND  COMPLETE 
THE    STRUCTURE. 


Contractors  Form  Association 

The  Astoria  Builders'  Exchange  was  re- 
cently organized  in  Astoria,  Ore.  The  officers 
elected  are:  J.  E.  Simons,  president;  J.  H. 
Hansen,  vice-president;  A.  B.  Thorsnes,  secre- 
tary; C.  G.  Palmberg,  treasurer.  The  organ- 
ization was  formed  in  the  interest  of  general 
contractors,  builders,  etc.  Fifty  members  have 
already  been  enrolled. 


Engineering  Society  Activities 


The  Municipal  Engineers  of  the  City  of  New 
York  have  chartered  the  steamer  Mandalay 
for  a  dance  and  moonlight  sail  up  the  Hudson 
River  on  the  evening  of  June  15. 

The  Engineers'  Society  of  Western  Penn- 
sylvania at  the  June  6  meeting  will  hear 
Thomas  P.  Roberts,  of  the  U.  S.  engineer  office 
at  Pittsburgh,  present  a  paper  on  the  glacial 
epoch. 

The  Southwestern  Concrete  Association  com- 
pleted its  organization  at  a  meeting  held  May 
26  at  Kansas  City,  Mo.  A  constitution  and 
by-laws  were  adopted  and  the  following  offi- 
cers, all  from  that  city,  were  elected:  Presi- 
dent, G.  B.  Appo,  publisher  of  Portland 
Cement;  vice-presidents,  Martin  Carroll,  gen- 
eral contractor,  and  W.  F.  Fague,  of  the  Sun- 
flower Portland  Cement  Company;  secretary, 
H.  H.  Peters,  manager.  Western  Contractor; 
treasurer,  Charles  A.  Stevenson,  Kansas  City 
manager  of  the  Lansing  Company. 


What  Engineers  and 
Contractors  Are  Doing 


Bernard  J.  Sweeney,  superintendent 
for  Morrison  &  Quinn,  engineers  and  contrac- 
tors, of  Rochester,  N.  Y.,  will  have  charge  of 
the  construction  of  a  sewerage  system  at 
Oriskany,  N.  Y.  Mr.  Sweeney  recently  had 
charge  of  construction  of  the  reservoir  and 
dam  at  I.e  Roy,  N.  Y.  He  was  also  in  charge 
of  the  construction  of  storm  sewers  and  the 
regulation  of  the  flow  of  Dry  River  at  Water- 
vliet,  N.  Y.,  at  which  time  he  was  connected 
with  the  firm  of  Leary  &  Morrison.  The  work 
at  Watervliet  was  described  in  the  Engrineer- 
ing  Record  of  Nov.  21,  1914,  page  571.  Two 
years  ago  Mr.  Sweeney  had  charge  of  the 
Densmore  Creek  storm  sewers  at  Rochester. 

H.  A.  Stringfellow,  consulting  engi- 
neer, of  Rochester,  has  been  made  consulting 
engineer  for  the  Sedgwick  Machine  Works,  of 
New  York  City.  He  will  work  on  the  design 
and  construction  of  elevators  and  hoisting  ma- 
chinery. 

R.  M.  B  u  R  K  H  A  L  T"E  r  was  recently  ap- 
pointed resident  engineer  in  charge  of  the 
construction  of  one  of  the  East  River  tunnels 
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of  New  York  City's  dual  subway  system.  Mr. 
Burkhalter  was  employed  on  the  construction 
of  the  Pennsylvania  Railroad  East  River  tun- 
nels, the  Washington  Street  tunnel  at  Chicago 
and  the  Yonkers  (N.  Y.)  pressure  tunnel  of 
the  Catskill  aqueduct.  He  resigned  as  super- 
intendent of  the  Alabama  Power  Company  to 
accept  his  recent  appointment  with  the  Public 
Service  Commission. 

Fbank  R.  Fisher,  who  was  employed 
on  the  construction  of  the  Market  Street 
subway  in  Philadelphia,  has  been  made  engi- 
neer in  charge  of  construction  of  the  section 
of  the  Broad  Street  subway  beneath  the  City 
Hall  in  that  city.  Mr.  Fisher,  who  is  a  grad- 
uate of  Lehigh  University,  has  been  active  in 
engineering  work  in  Philadelphia  for  a  num- 
ber of  years. 

William  von  Phul  will  succeed 
Charles  N.  Blake  as  vice-president  of  the 
United  Railways  of  San  Francisco.  Mr.  von 
Phul  was  graduated  from  Tulane  University 
in  1892.  He  has  since  been  actively  engaged 
in  many  power-plant  constructions  and  from 
1907  until  1912  was  engineer  in  charge  of 
operation  and  construction  for  several  South- 
em  light  and  power  companies  and  electric 
lines.  He  is  also  vice-president  of  the  Amer- 
ican Cities  Company. 

J.  L.  Jacobs,  consulting  engineer,  of 
Chicago,  formerly  with  the  efficiency  division 
of  the  Chicago  Civil  Service  Commission,  has 
been  employed  by  the  City  Liquor  Commission 
to  analyze  statistics  collected  by  the  police  on 
the  material  and  moral  sides  of  the  saloon 
problem. 

Walter  J.  Parsons,  who  has  been 
assistant  engineer  on  the  erection  of  the  Hell 
Gate  bridge  for  the  American  Bridge  Com- 
pany for  the  past  3%  years,  has  been  made 
assistant  manager  of  the  Pittsburgh  office  of 
the  Foundation  Company. 

Thomas  Fraher  has  resigned  as 
superintendent  of  construction  for  the  Pitts- 
ford  Power  Company  at  Chittenden,  Vt.,  to 
become  eng^ineer  for  the  Long. Leaf  Pine  Com- 
pany, of  New  York  City.  Mr.  Fraher  was 
recently  connected  with  Jacobs  &  Davies,  con- 
sulting engineers,  of  New  York  City,  on  the 
North  River  tunnel  of  the  Pennsylvania  Rail- 
road. Previous  to  that  he  worked  on  the 
Astoria  gas  tunnel,  and  the  Mexican  Light  & 
Power  Company's  hydraulic  development  at 
Necaxa,  Mexico. 

Frank  Adams,  formerly  connected 
with  the  U.  S.  Department  of  Agrriculture,  has 
been  made  professor  of  irrigation  investiga- 
tions at  the  University  of  California. 

Howard  S.  Morse,  formerly  director 
of  the  Cincinnati  Bureau  of  Municipal  Re- 
search, has  been  placed  in  charge  of  the  public 
works  department  of  the  newly  organized  De- 
troit Bureau  of  Governmental  Research.  The 
Detroit  bureau  is  a  private  organization  in- 
tended to  conduct  municipal  investigations  in 
Detroit  and  research  studies  of  state  and  na- 
tional problems.  Mr.  Morse  was  graduated 
from  the  Massachusetts  Institute  of  Technol- 
ogy in  1903.  He  entered  the  U.  S.  Reclama- 
tion Service  in  1904  and  was  engaged  on  the 
Lower  Yellowstone  irrigation  project  until 
1908,  when  he  became  connected  with  the  com- 
missioners of  sewerage  of  Louisville,  Ky.  In 
1912  he  was  made  engineer  in  charge  of  the 
division  of  sewerage  investigation  of  Cincin- 
nati. Two  years  later  he  was  made  engineer 
for  the  Ohio  State  Institute  for  Public  Effi- 
ciency and  in  1915  he  was  elected  a  director 
of  the  Cincinnati  Bureau  of  Municipal  Re- 
search. 

Harold  J.  M.  Baker,  junior  engineer 
in  the  U.  S.  eng:ineer's  office  at  Seattle,  left 
May  22  for  Dry  Strait,  Alaska,  to  make  a 
survey  of  that  channel  with  the  object  of 
making  it  navigable. 

Alexander  P.  Cbaby,  formerly  junior 
engineer  for  the  Isthmian  Canal  Commission, 
has  been  made  resident  engineer  for  the  Cleve- 


land Dock  Engineering  Company,  of  Cleve- 
land. He  is  now  engaged  on  the  construction 
of  a  reinforced-concrete  wharf  and  pier  at 
Baltimore.  Mr.  Crary  was  graduated  from 
Rensselaer  Polytechnic  Institute  in  1901,  after 
which  he  entered  the  employ  of  the  Pittsburgh 
Railways  Company  as  rodman.  In  1902  he 
became  connected  with  the  Wilson  &  Baillie 
Manufacturing  Company.  While  with  that  or- 
ganization he  was  engaged  on  subway  work 
in  Brooklyn  for  the  Long  Island  Railroad.  He 
resigned  in  1905  to  work  for  Charles  Cranford 
on  depression  and  elevation  of  tracks  of  the 
Brighton  Beach  Railroad  in  Brooklyn.  He 
was  made  draftsman  for  the  Degnon  Construc- 
tion Company,  of  New  York  City,  in  1906 
and  later  became  associated  with  Baillie  & 
Dumary,  of  Guild,  Tenn.  He  was  made  a 
junior  engineer  for  the  Isthmian  Canal  Com- 
mission in  1908. 

D.  L.  Sommerville,  formerly  superin- 
tendent of  the  Adirondack  division  of  the  New 
York  Central  Railroad,  has  been  made  super- 
intendent of  the  St.  Lawrence  division  at 
Watertown,  N.  Y.  Mr.  Sommerville  has  been 
in  the  employ  of  the  New  York  Central  since 
1899,  when  he  was  made  supervisor  of  bridges 
and  buildings  on  the  Pennsylvania  division. 
He  was  successively  engineer  of  the  Rome, 
Watertown  &  Ogdensburg,  the  Pennsylvania 
and  the  Western  divisions.  He  was  made 
superintendent  of  the  Adirondack  division,  in 
1912. 

M.  J.  Coffey,  general  superintendent  of 
the  T.  A.  Gillespie  Company,  will  have  charge 
of  the  pipe  job  at  Rochester  for  which  his 
company  recently  secured  the  contract.  Mr. 
Coffey  has  been  with  the  Gillespie  company  for 
many  years  and  had  charge  of  the  work  that 
company  did  on  the  New  York  State  Barge 
Canal  and  the  New  York  City  aqueduct. 

Frank  A.  Walton  has  left  the  employ 
of  the  Mississippi  River  Commission  to  be- 
come connected  with  the  Michigan  highway  de- 
partment, with  headquarters  at  Lansing. 

John  J.  Lydon,  who  has  been  connected 
with  Westinghouse  Church  Kerr  &  Company 
for  twenty-five  years,  will  have  charge  of  the 
work  to  be  done  for  the  Chicago,  Burlington 
&  Quincy  Railroad  at  West  Burlington,  Iowa. 
Mr.  Lydon  recently  handled  the  work  for  the 
Aetna  Explosives  Company  at  Drummondville, 
Canada,  and  for  the  Taylor-Wharton  Iron  & 
Steel  Company  at  Easton,  Pa. 

William  V.  Murray  recently  re- 
signed as  superintendent  of  construction  for 
the  State  of  Montana  to  become  superintendent 
of  construction  for  James  Stewart  &  Company, 
of  New  York  City,  with  headquarters  at 
Bridgeport,  Conn. 

James  T.  Clark,  vice-president  in 
charge  of  the  operation  and  construction  de- 
partments of  the  Chicago,  St.  Paul,  Minne- 
apolis &  Omaha  Railway,  has  been  made  pres- 
ident, succeeding  William  A.  Gardner,  de- 
ceased. 

Edmund  M.  Blake,  whose  appoint- 
ment as  engineer  for  the  Holbrook,  Cabot  & 
Rollins  Corporation  was  noted  in  these  col- 
umns in  the  issue  of  May  20,  was  educated  at 
Amherst  College  and  Harvard  University.  He 
was  assistant  engineer  for  the  New  York 
Rapid  Transit  Commission  from  1900  to  1902. 
In  the  latter  year  he  was  made  principal  as- 
sistant to  Percy  M.  Blake,  consulting  engi- 
neer, of  Newton,  Mass.  He  resigned  four 
years  later  and  for  two  years  he  and  H.  A. 
Symonds  practised  consulting  engineering  in 
Boston.  In  1908  Mr.  Blake  became  manager 
of  the  Idaho  Irrigation  Company,  but  again 
took  up  private  practice  in  1909  at  Boise, 
Idaho.  He  came  East  in  1911  to  take  charge 
of  the  improvement  of  the  Neponset  River  for 
the  Massachusetts  Department  of  Health, 
where  he  was  employed  at  the  time  of  his 
recent  change.  Mr.  Blake  was  president  of 
the  Westford  (Mass.)  Water  Company  in  1907 
and  1908  and  was  honorary  commissioner  to 


Italy  for  the  U.  S.  Department  of  Agriculture 
in  1905,  when  a  report  was  prepared  on  drain- 
age and  irrigation  southwest  of  Venice. 

Ernest  L.  Merrill  has  resigned  as 
engineer  in  the  U.  S.  Department  of  Agricul- 
ture to  become  engineer  for  the  Maine  high- 
way department. 

Theodore  C.  Rogers  has  won  the 
undergraduate  Fuertes  medal  at  Cornell  Uni- 
versity. The  presentation  will  take  place  at 
commencement. 

Clement  E.  Chase,  a  graduate  of 
Cornell  University,  class  of  1910,  was  awarded 
the  graduate  Fuertes  medal  for  his  paper  on 
the  Cherry  Street  bridge  at  Toledo. 

C.  B.  Brady,  formerly  junior  civil  engi- 
neer in  the  roadway  department  of  the  Inter- 
state Commerce  Commission,  has  been  made 
deputy  collector  of  United  States  internal 
revenue  at  Austin,  Tex. 

R.  M.  H  O  S  E  A,  consulting  engineer,  of 
Pueblo,  Col.,  is  now  engaged  on  coal-mine  valu- 
ation work  at  Denver.  Mr.  Hosea  resigned  in 
1915  as  chief  engineer  of  the  Colorado  Fuel  & 
Iron  Company,  the  Colorado  &  Wyoming  Re- 
fining Company  and  the  Crystal  River  Rail- 
road. He  has  since  acted  as  consulting  engi- 
neer for  these  companies  in  addition  to  his 
other  practice. 

J.  L.  Jacks,  Southern  manager  for  James 
Stewart  &  Company,  is  now  located  at  Norfolk, 
Va.,  where  he  is  erecting  two  large  warehouse 
piers  and  10,000  ft.  of  bulkhead,  as  well  as 
directing  dredging  amounting  to  1,500,000  cu. 
yd.  The  work  is  being  done  for  the  Norfolk 
&  Western  Railway. 

J.  B.  Ferguson  has  been  elected  chief 
engineer  of  the  Hagerstown  (Md.)  sewerage 
committee  to  prepare  plans  for  a  new  sewer- 
age system. 

Richard  H.  Aishton,  vice-president 
of  the  Chicago  &  North  Western  Railway,  was 
elected  president  of  that  road  May  23.  He 
began  his  railroad  career  in  the  engineering 
department  in  1878  as  axman.  He  was  con- 
secutively rodman,  levelman,  assistant  eng^i- 
neer,  superintendent  of  bridges  and  buildings 
and  division  engineer.  He  was  made  division 
superintendent  in  1897  and  general  superin- 
tendent two  years  later.  In  1902  he  became 
general  manager  and  was  made  vice-president 
in  1910. 

J.  E.  Hammond  has  been  transferred 
from  the  Marietta  division  of  the  Pennsylvania 
lines  west  of  Pittsburgh  to  a  more  responsible 
position  on  the  Toledo  division. 

J.  C.  Mitchell,  who  is  now  employed 
on  construction  at  Dallas,  Tex.,  for  the  Lock 
Joint  Pipe  Company,  of  New  York  City,  will 
have  charge  of  the  Lake  Worth  conduit  job 
at  Fort  Worth,  Tex.,  for  which  his  company 
was  recently  awarded  the  contract. 

George  H.  Reussner  has  resigned 
from  the  U.  S.  Reclamation  Service  to  become 
construction  engineer  for  the  Bethlehem  Steel 
Company,  at  South  Bethlehem,  Pa.  Mr. 
Reussner  was  graduated  from  Lehigh  Univer- 
sity in  1911,  after  which  he  spent  a  year  in 
the  bridge  department  of  the  Lehigh  Valley 
Railroad.  He  joined  the  U.  S.  Reclamation 
Service  in  1912  and  was  made  junior  engi- 
neer on  the  Milk  River  project  in  1913,  where 
he  was  engaged  at  the  time  of  his  resignation. 

Karl  C.  Kastbbrg  has  severed  his 
connection  with  the  engineering  and  water 
departments  of  Boone,  Iowa,  to  become  city 
engineer  of  Des  Moines. 

Robert  McCormick  succeeds  Karl 
C.  Kastberg  as  city  engineer  of  Boone,  Iowa. 

E.  S.  Walker  is  engaged  in  making  a 
topographic  survey  of  a  military  reservation 
near  Cordova,  Alaska,  for  the  U.  S.  Coast 
and  Geodetic  Survey. 
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E.  B.  Rhine,  formerly  connected  with 
the  California  Highway  Commission,  has  been 
made  junior  civil  engineer  for  the  Interstate 
Commerce  Commission,  Division  of  Valuation, 
at  San  Francisco.  Mr.  Rhine  was  engaged  as 
rodman  on  maintenance-of-way  for  the  Chi- 
cago &  North  Western  Railway  at  Boone, 
Iowa,  from  1909  to  1911.  He  was  later  made 
instrumentman  on  construction  at  Sparta, 
Wis.  In  1912  he  was  appointed  resident  engi- 
neer for  the  California  Highway  Commission, 
at  San  Francisco.  He  resigned  in  1913  to 
take  charge  of  highway  and  bridge  construc- 
tion for  San  Mateo  county,  California.  He 
returned  to  the  California  Highway  Commis- 
sion in  1914,  where  he  remained  until  his  re- 
cent appointment. 

E.  C.  0  A  T  E  s  has  resigned  as  manager 
for  the  Jackson-Vreeland  Investment  Com- 
pany, of  Kansas  City,  to  become  chief  engi- 
neer and  land  commissioner  for  the  Mardez 
Lumber  Company,  with  headquarters  at  Ben- 
ford,  Tex. 

H.  O.  K  E  L  L  E  Y  has  been  promoted  from 
the  position  of  assistant  engineer  for  the 
Evansville  &  Indianapolis  Railroad  to  that  of 
division  engineer,  with  headquarters  at  Terre 
Haute,  Ind.  Mr.  Kelley  will  have  jurisdiction 
over  the  location  and  construction  of  track, 
buildings  and  bridges. 

T.  H I  c  K  E  Y,  formerly  roadmaster  for  the 
Michigan  Central  Railroad,  at  St.  Thomas, 
Ark.,  has  been  made  superintendent  of  track, 
in  charge  of  maintenance,  with  headquarters 
at  Detroit. 

Phillip  D.  Laird,  who  resigned  from 
the  Maryland  Public  Service  Commission  about 
a  year  ago,  will  again  become  a  member  of 
that  commission  June  1. 

Albert  L.  Solleder  has  left  the  em- 
ploy of  the  U.  S.  government  at  Wheeling 
W.  Va.,  where  he  has  been  stationed  for  the 
past  three  years,  to  become  connected  with 
the  Dravo  Contracting  Company,  of  Pitts- 
burgh. 

Thomas  R.  Tetley,  Jr.,  consulting 
engineer,  of  Brooklyn,  has  been  appointed  res- 
ident engineer  in  charge  of  construction  of 
the  Seneca  Power  Corporation's  power  plant 
at  Seneca  Falls,  N.  Y. 

Harry  W.  Cole,  a  recent  graduate  of 
Dartmouth  College,  has  entered  the  employ  of 
the  estimating  department  of  the  Petroleum 
Iron  Works  Company  at  Sharon,  Pa. 

Ralph  St.  Lawrence  Peverley, 
consulting  and  constructing  engineer,  of  San 
Juan,  P.  R.,  has  given  up  his  practice  to  en- 
gage in  commercial  business  in  New  York 
City. 

Emil  Diebitsch,  engineer  and  con- 
tractor, of  New  York  City,  was  recently 
elected  mayor  of  the  town  of  Nutley,  N.  J. 
Mr.  Diebitsch  accepted  the  nomination  because 
of  a  petition  signed  by  more  than  400  citizens, 
who  expressed  the  opinion  that  his  experience 
as  an  engineer  and  constructor  would  be  of 
great  value  to  the  town.  Mr.  Diebitsch  is  a 
graduate  of  Lehigh  University  and  ex-presi- 
dent of  the  General  Contractors'  Association. 
During  the  past  twenty-five  years  he  has  been 
connected  with  many  large  construction  opera- 
tions, which  include  a  timber  drydock  at  Port 
Royal,  S.  C,  and  a  similar  structure  of  gran- 
ite at  Portsmouth,  N.  H.,  as  well  as  many  of 
New  York's  largest  buildings. 

J.  C.  Allison,  formerly  chief  engineer 
and  assistant  general  manager  of  the  Cali- 
fornia Development  Company,  will  open  of- 
fices for  general  engineering  practice  in  the 
Anderson  Building,  Calexico,  Cal.,  June  1. 
Mr.  Allison  will  specialize  in  irrigation,  drain- 
age, silt  investigation,  municipal  engineering 
and  valuations.  As  noted  in  a  previous 
issue,  Mr.  Allison  has  been  engaged  to  make 
investigations  of  silt  carried  by  canals  from 
the  lower  Colorado  River  with  the  object  of 
eliminating  injuries  caused  by  the  silt. 


O.  A.  Geirlich  has  been  appointed  city 
engineer  of  El  Monte,  Cal.,  to  succeed  Robert 
L.    Wood,  who   resigned  recently. 

S.  H.  F  I  n  L  E  Y  has  been  appointed  city 
engineer  of  Seal  Beach,  Cal.  For  a  number 
of  years  Mr.  Finley  was  highway  engineer  of 
Orange  County,  California,  at  Santa  Ana. 

G.  E.  Hill,  who  has  been  deputy  city 
engineer  of  South  Pasadena,  Cal.,  for  the  last 
few  years,  has  been  made  city  engineer. 

W.  C.  Wattles  has  been  appointed  city 
engineer  of  Tropico,  Cal. 

Harold  Bargeman,  county  engineer 
of  Maricopa  County,  Arizona,  has  been  elected 
secretary  and  treasurer  of  the  Arizona  Asso- 
ciation of  Highway  Engineers,  succeeding  W. 
H.  Carruthers,  resigned.  The  annual  meeting 
of  the  association  will  be  held  in  Phoenix  next 
December. 

H.  L.  Cory  was  recently  made  city  engi- 
neer of  Baker,  Mont. 

J.  E.  C  a  R  M  I  c  h  A  e  l,  formerly  construc- 
tion foreman  for  the  Montague-O'Reilly  Com- 
pany, of  Portland,  Ore.,  has  become  connected 
with  A.  Guthrie  &  Company,  of  Portland,  in 
a  similar  capacity.  He  will  be  engaged  on  the 
lining  of  the  tunnel  of  the  Oregon- Washington 
Railroad  &  Navigation  Company  at  Portland. 

Harold  T.  Burgess  has  resigned 
from  his  position  in  the  engineering  depart- 
ment of  the  city  of  Meriden,  Conn.,  to  become 
connected  with  the  C.  W.  Blakeslee  Company, 
contractors,  of  New  Haven.  Mr.  Burgess  is 
a  graduate  of  Tufts  College. 

C.  C.  Fletcher  has  been  appointed 
commissioner  of  waterworks  and  sewerage  at 
Aberdeen,  S.  D. 

Robert  Bathman,  employed  by  the 
New  York  highway  department,  has  been 
transferred  to  Elmira. 

J.  A.  Leichter  will  have  charge  of  the 
construction  of  a  sewage-disposal  works  on 
Westerlo  Island,  near  Albany,  N.  Y.,  the  con- 
tract for  which  was  recently  secured  by  the 
Peter  Keeler  Building  Company  of  Albany  Mr. 
Leichter  has  been  associated  with  various  con- 
struction work,  including  the  foundations  and 
intake  for  the  Riverside  power  plant,  Albany, 
and  work  at  various  institutions. 

Clyde  Potts,  consulting  engineer,  of 
New  York  City,  has  been  retained  to  design 
a  sewerage  system  for  Monroe,  N.  Y. 

Zane  Hoffman,  f ormery  registrar  in 
the  survey  bureau  of  Philadelphia,  has  been 
promoted  to  the  position  of  special  inspector. 

William  W.  Hill  succeeds  Z.  Hoffman 
as  registrar  in  the  survey  bureau  of  Philadel- 
phia. 

John  E.  Allen  was  recently  made  as- 
sistant engineer  of  sewer  design  for  Philadel- 
phia, succeeding  Charles  Frommer,  promoted. 

Charles  Frommer,  formerly  engineer 
of  sewer  design  for  the  city  of  Philadelphia, 
has  been  made  assistant  to  the  chief  engineer. 

GustavJ.  Requardt,  division  engineer 
of  the  Baltimore  Sewerage  Commission,  has 
been  appointed  head  of  the  department  of 
franchises  and  privileges  of  that  city.  He  will 
make  a  complete  survey  for  the  purpose  of  list- 
ing all  the  franchises  and  privileges  with  the 
object  of  increasing  the  city's  revenue.  Mr. 
Requardt  has  been  connected  wtih  the  sewer- 
age commission  since  1909. 

Laurent  Tonnelle,  of  Bayonne,  N. 
J.,  has  been  made  president  of  the  North  Jer- 
sey Water  Supply  Commission.  This  body,  as 
noted  in  the  May  13  issue,  will  have  charge  of 
the  construction  of  the  reservoir  at  Wanaque, 
N.  J. 

John  W.  Herbert,  of  Helmetta,  has 
been  elected  president  of  the  commission  named 
by  Governor  Fielder,  of  New  Jersey,  to  investi- 
gate road  conditions  in  that  state.  The  next 
meeting  will  be  held  in  Trenton,  June  1. 


Obituary  Notes 


James  J.  Hill,  ex-chairman  of  the 
Great  Northern  Railway  and  one  of  the  most 
prominent  railroad  men  in  the  country,  died 
at  his  home  in  St.  Paul  May  29.  Mr.  Hill 
leaves  many  thousands  of  miles  of  railroad 
as  his  monument.  He  was  born  in  1838  in 
the  County  of  Wellington,  Ontario.  His  first 
work  was  in  steamboat  offices  in  St.  Paul  from 
1856  to  1865.  He  later  established  and  be- 
came head  of  the  transportation  company 
known  as  Hill,  Griggs  &  Company.  He  en- 
tered railway  service  in  1866  as  local  agent 
for  the  St.  Paul  &  Pacific  Railroad.  That 
road  was  reorganized  about  1881  and  made 
a  part  of  the  St.  Paul,  Minneapolis  &  Mani- 
toba Railway,  of  which  Mr.  Hill  was  made 
vice-president  and  general  manager.  He  was 
elected  president  of  that  road  in  1883,  in  which 
position  he  remained  until  1891.  He  became 
president  of  the  Great  Northern  Railway  in 
1889  and  was  made  chairman  of  the  board  of 
directors  in  1907.  He  resigned  as  chairman  of 
the  board  of  directors  of  the  Great  Northern 
in  1912,  but  retained  his  membership  in  the 
board. 

James  V.  Rockwell,  civil  engineer 
at  the  U.  S.  Navy  aeronautic  station  at  Pen- 
sacola,  Fla.,  was  killed  May  24  when  the  aero- 
plane in  which  he  was  flying  failed.  Mr.  Rock- 
well was  previously  in  the  navy  service  from 
1898  to  1899.  He  resigned  to  enter  the  engi- 
neering department  of  the  Chicago  &  North 
Western  Railway,  where  he  remained  until 
1903.  He  again  joined  the  U.  S.  Navy  Depart- 
ment in  1903,  since  which  time  he  had  been  ac- 
tive in  engineering  work  at  San  Juan,  P.  R. 
He  was  also  in  charge  of  about  $2,000,000 
worth  of  work  at  the  Mare  Island  (Cal.)  navy 
yard.  He  was  recently  transferred  to  Pensa- 
cola,  Fla. 

John  Platz,  contractor,  who  for  more 
than  half  a  century  had  been  connected  with 
the  architectural  advancement  of  South  Bend, 
Ind.,  recently  died  in  that  city.  He  was  born 
in  New  Berlin,  Pa.,  in  1827.  Mr.  Platz  came 
to  South  Bend  in  1851.  He  erected  two  paper 
mills  in  that  city  and  several  of  the  buildings 
of  the  Studebaker  and  Singer  corporations. 

Hamilton  Flood,  civil  engineer  and 
contractor,  of  Quincy,  Mass.,  died  May  23  in 
that  city.  He  was  born  there  forty-six  years 
ago  and  served  as  city  engineer  from  1902  to 
1908.  Since  the  latter  date  he  had  been  in 
private  practice. 

Fred  T.  Perris,  retired  railroad  con- 
struction engineer  of  Southern  California,  died 
recently  at  his  home  in  San  Bernardino  at  the 
age  of  79.  Mr.  Perris  was  active  in  the  con- 
struction of  the  first  lines  of  the  Atchison, 
Topeka  &  Santa  Fe  Railway  in  southern  Cali- 
fornia. Prior  to  his  connection  with  the 
Santa  Pe  he  was  in  charge  of  the  engineering 
department  of  the  old  California  Southern 
Railway  on  the  construction  of  its  lines  out  of 
Los  Angeles  and  San  Bernardino.  He  ran 
the  line  and  supervised  the  construction  of 
the  San  Bernardino-Barstow  section.  At  one 
time  he  was  county  surveyor  of  San  Bernardino 
County. 


Civil  Service  Examinations 

United  States:  The  U.  S.  Civil  Service  Com- 
mission announces  an  examination  for  assist- 
ant sanitary  engineer  to  be  held  July  5  at  the 
regular  places.  Salary  $1,600.  Apply  for 
form  1312. 

Examinations  Previously  Announced 

See  Eng. 
Date  Record 

June  3.  Assistant    electrical    engineer. 

New  York   State May  13 

June  7.  Aid  in  U.  S.  Coast  and  Geo- 
detic Survey   May  20 

Aug.  21-25.  Second  lieutenant,  civilian 

candidates    April  1 
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146  Road  Rollers  Bought  by 
Russian  Government 

What  is  said  to  be  the  largest  single  order 
for  road  rollers  was  recently  placed  by  the 
Russian  Government  with  the  Austin  Manu- 
facturing Company,  of  Chicago.  One  hundred 
and  forty-six  Austin  motor  road  rollers  were 
purchased. 


American-Made  Mastic  Takes 
Place  of  Imported  Product 

For  a  long  time  many  tons  of  rock  mastic 
were  imported  from  Germany,  and  in  lesser 
quantities  from  Switzerland  and  Italy.  When 
importations  suddenly  ceased  it  was  discovered 
that  in  the  Trinidad  lake  asphalt,  which  is  the 
bitumen  used  in  American-made  mastic,  na- 
ture has  supplied  the  fine  material  content,  or 
filler,  required. 

Thus  the  war,  according  to  the  Barber  As- 
phalt Paving  Company,  has  developed  an  im- 
portant specialized  industry  that  not  only 
gives  employment  to  many  but  is  keeping  at 
home  a  great  deal  of  money  that  formerly 
went  to  foreign  producers. 

Western  Engineer  Designs  New 
Rapid  Computer 

A  rapid  computer  devised  to  handle  a  wider 
range  of  problems  than  the  ordinary  slide-rule 
has  been  patented  by  Louis  Ross,  civil  engineer, 
of  San  Francisco,  Cal. 

Beginning  with  the  outermost,  the  scales  on 
the  outside  dial  are: 

1.  Degrees,  0  to  360  deg.,  for  measuring 
angles. 

2.  Radians,  0  to  6.283,  for  circular  measure. 
■i.  A  scale  of  equal  parts,  0  to  1000,  to  read 

logarithms. 

4.  Scale  N,  for  setting  the  first  number  and 
reading  the  answer. 

The  scales  on  the  inner  dial  are: 

5.  Scale  M,  like  scale  N,  but  numbered  in  the 
reverse  direction,  to  set  multiplier. 

6.  Scale  D,  like  scale  N,  to  set  divisor. 

7.  Sines  and  cosecants,  6  to  90  deg.;  cosines 
and  secants,  0  to  84  deg. 

8.  Sines  and  cosecants,  tangents  and  cotan- 
gents, 37  min.  to  6  deg.  Cosines  and  secants, 
tangents  and  cotangents,  84  deg.  to  89  deg. 
23  min. 

9.  Tangents  and  cotangents,  6  to  84  deg. 
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10.  A  scale  of  squares. 

11.  A  scale  of  cubes. 

The  circular  form  of  the  computer  is  said  to 
reduce  the  number  of  movements,  simplify  the 
operation,  prove  the  answers  and  afford  a  full 
set  of  reciprocals  and  equivalent  ratios  without 
ever  running  off  the  scale.  The  answer  is 
shown  by  a  big  pointer  so  marked.  A  smaller 
auxiliary  arrow  proves  the  answer.  The  con- 
ventional method  of  graduations  has  been 
dropped  and  a  simple  system  of  three  and  four- 
figure  numbers  adopted. 


Numbers  can  be  read  to  three  or  four  places. 
The  trigonometric  scales  are  claimed  to  be  as 
complete  as  a  printed  table,  and  can  be  used 
directly  for  figuring  areas,  volumes,  traverses 
and  for  railroad  curves.  The  device  is  sold  by 
the  Computer  Manufacturing  Company,  24 
California  Street,  San  Francisco. 


30  Trucks  Sent  to  U.  S.  Troops  on 
Mexican  Border 

An  order  for  thirty  3-ton  Riker  trucks  was 
recently  placed  with  the  Locomobile  Company 
of  America  by  the  U.  S.  government.  The 
order  was  placed  on  a  Monday  morning,  and 
completely  filled  Tuesday  afternoon.  The 
trucks,    accompanied    by    forty-one    mechanics 


treasurer,  F.  M.  Boughey;  assistant  treasurer, 
B.  E.  Cremerius;  assistant  secretary,  C.  A. 
Meyer. 

Stanley  H.  Rose,  until  recently  in  charge  of 
the  New  York  office  of  the  Bureau  of  Foreign 
and  Domestic  Commerce,  has  been  engaged  by 
the  Barber  Asphalt  Paving  Company  to  direct 
its  foreign  trade  department.  Prior  to  his 
appointment  as  commercial  agent  of  the  bu- 
reau Mr.  Rose  had  an  extensive  business  ex- 
perience in  Europe,  Australia,  New  Zealand, 
India  and  Egypt.  He  has  also  held  important 
posts  with  American  and  European  firms  en- 
gaged in  foreign  trade.  As  special  agent  of 
the  Bureau  of  Foreign  and  Domestic  Com- 
merce Mr.  Rose  has  just  completed  a  tour  of 
more  than  fifty  cities  of  the  Middle  West, 
South    and    Southwest,    acquainting    manufac- 
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and  drivers,  were  loaded  on  a  special  train  in 
the  Erie  Railroad  yards  at  Jersey  City,  N.  J., 
and  shipped  to  San  Antonio,  Tex.  The  Riker 
motor  truck,  in  a  recent  demonstration,  ran 
from  Columbus,  N.  M.,  to  El  Paso,  Tex.,  a  dis- 
tance of  93  miles,  over  the  rails  of  the  El  Paso 
&  Southwestern  system  at  an  average  speed 
of  19  miles  per  hour.  The  truck  carried 
twenty  soldiers  with  their  complete  equipment. 
On  arrival  at  El  Paso  it  was  derailed  and 
driven  up  the  main  street,  where  General 
Scott  inspected  it. 


Business  Notes 

The     Des    Moines     Refining    Company    has 

opened  a  sales  office  in  Des  Moines,  Iowa,  to 
handle  the  distribution  of  its  water-softening 
apparatus. 

Theo.  Raun,  Seattle  representative  for  the 
Automatic  Concrete  Mixer  Company,  has  re- 
moved his  office  to  the  Stuart  Building.  The 
(irm  is  now  known  as  the  Raun  Engineering 
&  Equipment  Company. 

The  Cement  Products  Exhibition  Company 
recently  held  an  annual  meeting  at  which  the 
following  officers  were  elected:  President,  B. 
F.  Affleck;  vice-president,  A.  Y.  Gowen;  secre- 
tary, Blaine  S.  Smith;  treasurer,  J.  U.  C. 
McDaniel. 

The  Central  Foundry  Company,  of  New 
York  City,  announces  that  C.  C.  Todd,  who  for 
many  years  has  represented  the  company  in 
the  West  and  was  elected  a  vice-president  of 
the  company  about  a  year  ago,  will  open  a 
Chicago  office  July  1. 

C.  T.  Anderson,  who  has  been  in  charge  of 
the  sale  of  rail  bonds  and  third-rail  insulators 
for  the  Ohio  Brass  Company,  of  Mansfield, 
Ohio,  has  resigned  to  become  vice-president 
and  sales  manager  of  the  Hartman  Electrical 
Manufacturing  Company,  of  the  same  city. 

Fairbanks,  Morse  &  Company,  of  Chicago, 
held  the  annual  meeting  of  the  director.s  May 
17.  The  following  officers  were  elected:  Chair- 
man of  the  board,  C.  H.  Morse,  Sr.;  president, 
C.  H.  Morse,  Jr.;  vice-presidents,  W.  E.  Miller, 
H.  C.  McClary  and  H.  J.  Fuller;  secretary  and 


turers  with  I'oreigii  trade  opportunities  and  ad- 
vising commercial  organizations  as  to  the  best 
methods  of  promoting  export  trade.  Mr.  Rose 
was  educate  in  London,  Berlin,  Paris  and 
Brussels  and  speaks  most  of  the  modern  lan- 
guages. The  Barber  company's  export  trade 
in  paving  materials,  roofing  and  other  asphal- 
tic  products  will  hereafter  be  in  Mr.  Rose's 
charge,  with  headquarters  in  Philadelphia  and 
New  York. 

Charles  L.  D.  Conklin,  until  recently  presi- 
dent of  the  Digger  Machinery  Company,  has 
severed  his  connection  with  that  concern  and 
is  now  with  the  John  F.  Allen  Company,  of 
New  York  City,  as  superintendent  of  the  con-  . 
tractors'  machinery  department. 

G.  S.  Kelley,  formerly  with  the  Digger  Ma- 
chinery Company,  has  recently  been  appointed 
sales  representative  of  the  John  F.  Allen  Com- 
pany, of  New  York  City,  in  connection  with 
the  new  department  established  for  the  manu- 
facture of  coal-handling  and  hoisting  machin- 
ery. 


Trade  Publications 

The  following  companies  have  recently  is- 
sued trade  publications : 

Spray  Engineering  Company,  Boston.  Book- 
let, 6x4  in.,  16  pages.  A  list  of  this  com- 
pany's cooling-pond  and  air-washer  installa- 
tions, completed  or  in  progress  March,  1916. 
Includes  thirty-five  cooling-pond  installations 
in  numerous  states  and  in  Canada,  Mexico, 
Cuba  and  South  Africa.  Air-washer  installa- 
tions in  twenty-one  states  are  described. 

Insley  Manufacturing  Company,  Indianapo- 
lis. Catalog  41,  6  X  9  in.,  64  pages,  illus- 
trated. Describes  the  Insley  gravity  plant  for 
concrete  distribution  and  the  buckets,  cars, 
skips,  and  other  equipment  manufactured  by 
this  company. 

O.  K.  Clutch  &  Machinery  Company,  Colum- 
bia, Pa.  Catalog  12,  6  x  9  in.,  16  pages,  illus- 
trated. Presents  a  complete  line  of  O.  K. 
hoisting  apparatus  adapted  for  operation  with 
gasoline,  oil  and  steam  engines  or  with  elec- 
tric power. 
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Cuban  Opportunity 

AS  WAS  prophesied  in  this  journal  last 
November  the  season  just  ended  has 
proved  one  of  unprecedented  prosperity  to 
the  Cuban  sugar  plantations.  As  a  result, 
the  construction  of  new  mills,  with  their 
miles  of  railways,  bridges,  and,  often, 
wharves,  is  going  on  at  a  record  rate. 
Money  for  the  construction  is  plentiful 
and  investors  are  eager.  The  only  limiting 
factor  is,  seemingly,  the  inability  of  manu- 
facturers to  furnish  the  required  machin- 
ery and  materials  within  a  reasonable 
period.  With  raw  sugar  selling  at  present 
top  prices,  time  is  at  a  premium.  To  su- 
pervise the  construction  ahead  many  engi- 
neers will  be  required,  and  in  this  feverish 
activity  the  American  engineer — partic- 
ularly the  younger  member  of  the  profes- 
sion— should  find  many  opportunities; 
especially  since  a  large  part  of  the  capital 
invested  in  Cuban  sugar  plantations  comes 
from  this  country. 

Day  Labor  Again 

AS  this  journal  has  pointed  out  before, 
if  a  city  is  to  compete  with  contractors 
in  doing  work  by  day  labor  it  must  have  as 
efficient  a  construction  organization  as  is 
possessed  by  the  average  contractor.  More- 
over, a  city  cannot  economically  compete 
with  contract  work  on  construction  requir- 
ing expensive  machinery  unless  that  con- 
struction is  of  such  a  nature  that  the  city 
is  engaged  in  it  more  or  less  continuously. 
Both  these  conditions  have  been  fulfilled  at 
Flint,  Mich.,  the  successful  experiment  of 
whose  engineers  in  the  day-labor  field  is  de- 
scribed on  page  767  of  this  issue.  Students 
of  the  economic  side  of  the  day-labor  ques- 
tion will  also  recognize  that  in  laying  pave- 
ments a  city  has  an  important  advantage 
over  contractors.  The  city  is  assured  of  its 
own  work,  and  can  handle  as  one  large  con- 
struction problem  the  paving  of  many 
streets  from  which  no  one  contractor  could 
expect  to  get  anything  but  shorter  and  rela- 
tively more  expensive  contracts. 

Fire-Resistive  Dwelling  Houses 

REALIZING  the  large  annual  losses  sus- 
tained by  thousands  of  home-owners 
through  construction  which  tends  to 
spread  fires  instead  of  retarding  them,  the 
committee  on  construction  of  buildings  of 
the  National  Board  of  Fire  Underwriters 
has  issued  a  booklet  of  115  pages  on  meth- 
ods of  increasing  the  fire-resistive  qual- 
ities of  dwellings.  Builders  everywhere, 
especially  in  localities  outside  the  control 
of  building  ordinances  (and  by  far  the 
majority  of  ordinary  dwellings  are  built 
in  such  localities),  will  find  valuable  in- 
formation in  this  presentation  of  methods 
for  making  houses  reasonably  safe  from 


fire.  Particularly  important,  not  only  for 
builders  but  for  owners  and  the  general 
public,  are  the  sections  devoted  to  floor 
and  roof  construction;  chimneys,  flues, 
smokepipes  and  fireplaces;  fire-stopping, 
and  general  precautions  for  fire  protec- 
tion. Generally-recognized  dangers  from 
such  old  offenders  as  shingle  roofs,  un- 
lined  chimneys,  unprotected  stairways  and 
shafts  are  strikingly  illustrated,  and  many 
simple  and  effective,  while  relatively  in- 
expensive, devices  in  construction  which 
retard  the  spread  of  fire  are  clearly  ex- 
plained. Every  potential  house-owner  will 
find  it  profitable  to  become  familiar  with 
these  building  precautions,  which  may  pre- 
vent loss  of  life  as  well  as  of  property. 
Engineers,  through  their  positions  in 
building  departments  and  their  participa- 
tion as  plain  citizens  in  civic  associations, 
chambers  of  commerce  and  similar  organ- 
izations, can  let  it  be  known  that  ordinary 
dwellings  can  readily  be  improved  as  to 
their  fire-resistive  qualities,  and  can  direct 
interested  parties  to  the  proper  source  of 
information. 

Limitations  in  Flat-Slab  Testing 

INTERPRETATION  of  results  in  the 
testing  of  floor  slabs  in  buildings  can 
lever  be  definitely  conclusive.  This  fact 
should  be  kept  in  mind,  especially  during 
the  current  discussion  of  the  results  of  the 
tests  of  buildings  in  Seattle.  In  this  con- 
nection, the  comments  made  by  Professors 
A.  N.  Talbot  and  W.  A.  Slater  in  bulletin  84 
of  the  Engineering  Experiment  Station, 
University  of  Illinois  (just  issued),  de- 
scribing tests  of  several  types  of  flat-slab 
structures,  are  particularly  valuable.  It 
is  stated  that  the  unknown  amount  of  the 
distribution  of  the  resistance  to  adjacent 
unloaded  parts  of  the  structure  (a  point 
strongly  emphasized  by  Mr.  Hooker  as  a 
result  of  strain  measurements  in  adjacent 
panels  of  the  King  County  Court  House 
test  reported  on  another  page)  and  the 
effect  of  the  tensile  strength  of  the  con- 
crete greatly  modify  the  action  of  the 
structure.  These  factors,  together  with 
the  physical  conditions  unfavorable  to  se- 
curing exactness,  make  definite  and  uni- 
form quantitative  results  impossible.  When, 
furthermore,  the  extreme  variations  in  the 
actual  construction  of  different  buildings 
as  a  whole,  together  with  errors  in  placing 
steel  and  effects  of  varying  age  and  condi- 
tions of  curing,  are  considered,  it  is  evident 
that  exact  and  definite  general  conclusions 
from  such  tests  are  impracticable. 

Their  recommendations  of  a  series  of 
tests  on  flat-slab  structures,  designed  solely 
for  the  purpose  of  testing  and  systematically 
planned  to  bring  out  the  fundamental  dif- 
ferences between  various  types  of  design 
and  the  effect  of  varying  certain  elements. 


should  be  adopted,  either  by  our  national 
societies  or  by  the  U.  S.  Bureau  of  Stand- 
ards, or  by  them  jointly.  Possibly  financial 
assistance  for  such  a  program  of  tests 
could  be  obtained  from  those  commercially 
interested.  In  any  case,  considering  the 
wide  diversity  of  practice  in  flat-slab  de- 
sign, such  a  scientific  series  of  tests  is  a 
necessity,  and  would  well  repay  the  outlay. 

Timing  Waterworks  Purchases 

WHILE  purely  technical  considerations 
should  claim  a  substantial  part  of  the 
waterworks  engineer's  time,  he  should  not 
be  unmindful  of  the  business  side  of  his 
work.  There  are  big  opportunities  for  him 
to  demonstrate  his  usefulness  by  looking 
ahead  and  timing  his  purchases  of  ma- 
terials and  supplies  so  as  to  secure  the  ben- 
efit of  attractive  prices.  A  case  in  point 
is  that  of  a  New  Jersey  town  which  is  now 
making  extensive  alterations  to  its  water- 
distribution  system.  When  the  improve- 
ments were  under  consideration  many 
months  ago  the  engineer  in  charge  foresaw 
an  advance  in  the  price  of  pig  lead,  lead- 
service  connections  and  brass  fittings.  Ac- 
cordingly he  purchased  a  large  quantity  of 
these  materials  when  the  prices  were  low. 
To-day,  with  his  work  under  way,  he  gets 
considerable  satisfaction  from  exhibiting 
his  well-stocked  storage  yard,  representing, 
at  present  prices,  a  big  saving  to  the  tax- 
payers. Of  course,  in  the  case  of  a  pri- 
vate corporation  there  would  be  nothing  re- 
markable in  this  instance  of  business  acu- 
men. In  municipal  administration,  how- 
ever, it  is  all  too  uncommon. 

Biaxial  Loading  Tests 

MILD  steel  tubes  tested  by  Prof.  Albert 
J.  Becker,  as  reported  in  bulletin  85 
of  the  Engineering  Experiment  Station, 
University  of  Illinois,  using  combined  axial 
loads  and  internal  pressure  and  measuring 
external  strains  by  a  Berry  strain  gage, 
have  given  results  for  yield-point  strength 
showing  that  two  laws  govern  strength 
under  such  combined  stresses,  instead  of 
one  law,  as  hitherto  assumed.  The  maxi- 
mum-strain theory  versus  the  maximum- 
shear  theory,  long  a  subject  for  experimen- 
tation, has  apparently  been  definitely  settled 
in  the  results  attained  by  Professor  Becker 
by  a  new  and  more  satisfactory  method  of 
testing.  Using  Johnson's  tangent  method 
for  fixing  yield  points,  the  only  variable 
being  the  ratio  of  circumferential  stress 
to  axial  stress,  the  yield-point  strength  is 
shown  to  vary  according  to  the  maximum- 
strain  theory  until  the  value  of  the  shear- 
ing stress  reaches  the  shearing  yield  point, 
after  which  the  shearing  stress  controls  ac- 
cording to  the  maximum-shear  theory.  For 
such  ductile  materials,  therefore,  the  ratio 
of  the  shearing  yield  point  to  the  tensile 
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yield  point  for  simple  stress  is  important. 
Further  experimentation  along  these  lines 
should  be  activelj'  pursued.  After  con- 
firmatory results  have  been  obtained,  the 
effects  upon  the  practical  design  of  ma- 
terial under  such  combined  stress  condi- 
tions can  be  definitely  formulated. 


Co-operation  in  the  Collection  of 
Municipal  Data 

DUE  to  the  widespread  character  of  our 
education  most  men  above  average  in- 
telligence are  anxious  to  learn  of  the  experi- 
ences of  others  when  important  tasks  are 
in  hand.  True  it  is  that  they  generally  act 
without  advising  with  others.  As  their 
matters  grow  in  importance,  however,  they 
are  more  and  more  inclined  to  seek  through 
books  and  magazines,  technical,  profes- 
sional and  trade  organizations  and  direct 
inquiry  information  as  to  the  solutions  used 
by  others  under  similar  circumstances. 

This  applies  as  well  to  municipal  under- 
takings as  to  other  lines  of  activity.  One 
finds  cities,  large  and  small,  spending  con- 
siderable time  and  energy  in  correspond- 
ence and  travel  in  order  to  profit  by  the 
work  of  their  neighbors,  while  careful 
search  through  printed  matter  is  part  of 
the  regular  procedure.  If  matters  of  recent 
development  are  under  consideration,  travel, 
if  the  observer  be  competent,  will  give  the 
best  results.  It  has  the  disadvantage  of 
being  costly.  Moreover,  as  the  competence 
of  the  observer  decreases,  its  efficiency 
drops  off  at  a  rapid  rate. 

Realizing  how  great  the  need  was  for 
a  data-collecting  and  distributing  bureau 
the  New  York  State  Conference  of  Mayors 
last  year  established  a  bureau  of  municipal 
information,  under  the  direction  of  a  coun- 
cil of  five  mayors,  elected  by  the  conference. 
The  council,  in  turn,  elected  as  director  and 
active  head  William  P.  Capes.  The  first 
report  of  the  bureau  was  made  to  the  sev- 
enth annual  meeting  of  the  conference  in 
Syracuse  last  week. 

An  examination  of  the  report  to  the  Syra- 
cuse convention  indicates  that  the  director 
of  the  bureau  fully  understood  not  only 
the  needs  but  also  the  methods  by  which 
the  desired  end  could  be  attained.  At  the 
outset  the  bureau  adopted  three  principles — 
a  move  which  subsequent  experience  indi- 
cates to  have  been  very  wise.  Not  to  advo- 
cate anything  was  the  first  principle;  not 
to  recommend  any  person,  firm  or  thing, 
the  second,  and  the  third,  to  give  as  much 
information  as  possible  on  both  sides  of 
a  controversial  subject. 

The  first  step  was  to  establish  relation- 
ship with  the  New  York  State  Library,  an 
arrangement  furthered  by  the  location  of 
the  bureau's  headquarters -at  the  state  cap- 
ital. The  immense  reservoir  of  information 
and  the  services  of  the  staff  of  researchers 
maintained  by  the  state  are  therefore  at  the 
disposal  of  the  bureau.  But  the  arrange- 
ment is  truly  co-operative.  All  printed  mat- 
ter received  by  the  bureau,  except  the  an- 
nual and  special  reports  of  the  cities  of  the 
state,  is  sent  to  the  library  to  be  indexed 
and  filed.  By  means  of  this  relation  the 
bureau  is  able  to  do  work  at  a  minimum 


cost,  while  the  library  is  helped  by  the  ad- 
dition of  the  data  and  publications  which 
the  bureau  collects.  Furthermore,  the 
bureau  has  established  co-operative  rela- 
tionship with  each  municipal  league  in  the 
thirty-five  cities  which  now  have  them,  and 
with  many  public  and  private  agencies 
gathering  and  studying  statistics  and  data 
about  cities. 

Effective  use  is  made  of  a  clipping  service 
which  supplies  the  bureau  with  all  newspa- 
per articles  about  municipal  work  in  every 
city  of  the  state.  When  one  of  these  items 
indicates  that  a  new  charter,  ordinance, 
budget  or  code  has  been  adopted,  or  an 
amendment  to  any  of  these,  the  bureau  re- 
quests immediately  that  a  copy  be  fur- 
nished to  it.  In  this  way  its  information 
as  to  the  latest  municipal  practice  in  the 
state  is  kept  up-to-date. 

But  the  clippings  serve  another  end. 
They  frequently  enable  the  bureau  to  an- 
ticipate the  needs  of  the  municipalities  it  is 
designed  to  serve.  When  a  clipping  indi- 
cates, for  example,  that  a  city  is  contem- 
plating the  passage  of  an  ordinance  of  a 
given  type  or  is  studying  a  certain  situa- 
tion the  bureau  makes  it  its  business,  with- 
out waiting  for  an  application,  to  furnish 
the  city  with  data  on  the  subject. 

One  of  the  very  interesting  developments 
in  the  bureau's  activities  is  its  endeavor  to 
make  known  to  the  cities  of  the  state  new 
ideas  and  plans  that  promise  advantage  to 
the  communities,  or  that  seem  worth  while 
trying.  In  pursuance  of  this  idea  reports 
regarding  new  and  successful  municipal  ac- 
tivities have  been  secured,  not  only  from 
cities  in  the  state  but  from  other  towns, 
and  sent  to  the  mayors.  Auxiliary  activities 
consist  in  keeping  the  member  cities  in- 
formed as  to  proposed  state  legislation 
which  would  affect  them  in  settling  difficul- 
ties between  state  departments  and  particu- 
lar cities,  and  in  issuing  a  semi-monthly 
bulletin  containing  general  municipal  in- 
formation, announcements  of  the  activities 
of  the  conference  and  the  bureau  and  a.  list 
of  subjects  researched  during  the  previous 
two  weeks. 

In  all,  since  its  establishment  somewhat 
over  eight  months  ago,  148  reports  have 
been  prepared.  These  affect  almost  every 
phase  of  municipal  information,  and  quite 
naturally  a  large  number  of  them  are  on 
engineering  subjects. 

The  cities  of  the  state  appreciate  the  ser- 
vice, for  all  cities  in  the  state  of  the  first 
and  second  classes  contribute  to  the  sup- 
port of  the  bureau,  and  of  those  of  the  third 
class  only  eleven  are  not  participating. 
Cities  of  the  first  class  appropriate  $500  an- 
nually ;  those  of  the  second,  $300,  and  those 
of  the  third,  $150  each.  That  a  great  deal 
can  be  done  at  small  cost  is  indicated  by 
the  budget  of  the  bureau ;  in  the  first  eight 
months  the  expenditures  were  only  $4,789 
and  the  total  for  the  year  are  expected  not 
to  exceed  $7,500. 

The  testimony  of  city  officials  in  places 
both  large  and  small  indicates  that  having 
once  availed  themselves  of  the  service  they 
could  not,  without  detriment  to  their  admin- 
istrations, be  without  it.  The  plan  .should 
certainly  commend  itself  to  bodies  of  mu- 


nicipal officials  in  other  states.  Such  or- 
ganizations exist  in  thirty-five  states.  Some 
of  them  are  making  attempts  at  work  of 
this  sort.  Most  of  them,  however,  confine 
their  activities  to  an  annual  convention.  For 
greater  effectiveness  they  might  well  plan 
to  embark  on  the  work  which  the  New  York 
State  conference  has  so  well  begun. 


The  Auto-Truck  Highway — A  New 

Factor  in  Back-Country 

Transportation 

SINCE  the  advent  of  the  railway  there 
have  been  two  modes,  and  only  two,  of 
developing  new  country — the  highway  and 
the  railroad.  Where  the  traffic  was  very 
small  or  the  country  difficult  the  highway 
was  the  only  practicable  solution  of  the 
transportation  problem.  With  "easier" 
country  and  a  goodly  volume  of  traffic  the 
railroads  became  possible,  though  how  pre- 
carious was  the  venture  in  many  cases  the 
history  of  our  pioneer  roads  plainly  shows. 
There  was  no  system  of  transportation  in- 
termediate between  the  highway  and  the 
railroad.  The  volume  of  traffic  might  have 
been  greater  than  could  be  satisfactorily 
handled  over  the  highway  with  the  horse- 
drawn  vehicles  of  former  days,  yet  be  in- 
sufficient to  support  a  railroad.  Neverthe- 
less, the  advantages  of  rail  transportation — 
the  greater  speed  and  comfort,  the  lower 
ton-mile  operating  cost  and  the  possibility 
of  extensive  developments  coming  in  the 
wake  of  the  railroad — spurred  optimists  to 
make  investments.  If  the  developments 
lagged  behind  what  was  hoped  for,  receiver- 
ships and  forced  sales  with  heavy  losses 
ensued. 

Is  there  not  tO-day  some  intermediary 
that  will  bridge  the  gap,  in  the  matter  of 
transportation  economics,  between  the  ordi- 
nary highway  and  the  poorly  built,  possibly 
narrow-gage,  railroad?  Indications  are 
that  there  is — that  the  "automobile  high- 
way," or  better  the  "auto-truck  highway." 
may  fill  the  need.  Such  a  transportation 
system  could  go  up  grades  and  around 
curves  prohibitive  for  the  steam  railroad, 
or  operate  in  units  smaller  than  the  rail- 
road could  operate  profitably,  and  still  it 
would  utilize  the  economies  of  the  motor 
truck  as  compared  with  the  horse. 

Let  it  not  be  understood  that  by  this 
term  is  meant  merely  the  placing  of  auto- 
mobiles and  trucks  on  existing  highways, 
whether  in  well  settled  or  sparsely  settled 
sections.  The  term  here  signifies  a  road 
specially  built  for  truck  traffic  and  equipped 
with  trucks  and  large-capacity  passenger 
cars  to  furnish  transportation  between 
points  not  now  connected,  unless  by  ordi- 
nary wagon  roads.  The  term  should  be 
considered  to  convey  the  idea,  too,  of  a 
method  of  transporation  used  in  lieu  of  a 
railroad  either  temporarily  or  permanently. 
In  other  words  the  auto-truck  highway  is 
here  taken  to  be  a  transportation  system — 
not  merely  a  road  or  an  independent  stream 
of  trucks — having  a  well  defined  place  in 
transportation  economics  between  the  ordi- 
nary highway  and  the  railroad. 

Of  course  there  may  be  various  approxi- 
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mations  of  this  idea.  In  this  country  there 
are  many  fleets  of  trucks  operating  over 
public  roads,  even  when  not  adapted  to  their 
use,  but  this  could  not  be  considered  an 
approximation  of  the  "auto-truck  highway." 
It  would  be  an  approximation  if  a  munic- 
ipal or  governmental  body  spent  consider- 
able sums  on  the  reconstruction,  according 
to  truck-road  standards,  of  the  sole  high- 
way connecting  with  the  outer  world.  A 
still  closer  approximation  would  be  afforded 
if  a  private  company  were  given  a  fran- 
chise to  rebuild  the  roads  and  allowed  the 
exclusive  commercial  transportation  rights 
over  it,  while  not  excluding  cars  and  wagons 
used  solely  in  the  service  of  individuals. 

The  type  of  highway  referred  to,  it 
should  be  noted,  is  not  still  in  the  realm 
of  theory,  though  one  may  not  be  war- 
ranted in  stating  that  it  is  beyond  the 
experimental  stage.  Manifestly,  in  a  de- 
velopment of  this  sort,  so  many  conditions 
will  enter  that  success  to  any  particular  en- 
terprise cannot  be  unerringly  predicted.  In 
tropical  countries,  for  example,  road  build- 
ing is  attended  by  unusual  difficulties,  while 
unforeseen  problems  may  arise  in  connec- 
tion with  the  transportation  unit  on  ac- 
count of  climatic  conditions.  Nevertheless, 
the  experience  with  both  of  these  essential 
factors — the  road  and  the  truck — is  such 
that  there  can  be  no  permanent  difficulty  to 
prevent  the  ultimate  development  of  the 
auto-truck  highway.  What  transportation 
engineers  will  need  is  abundant  informa- 
tion regarding  the  actual  operation  of  such 
projects — the  correct  ton-mile  costs,  in- 
cluding both  overhead  and  operating 
charges.  There  are  data  of  this  sort  in 
existence.  They  are,  however,  the  prop- 
erty of  individuals  and  are  closely  guarded. 
When  a  given  project  is  in  hand,  however, 
the  truck  manufacturers  will  give  the  data 
in  their  possession.  In  fact  such  is  their 
confidence  in  the  performance  of  their 
equipment  that  at  least  one  of  them  has 
proposed  to  equip  a  highway  and  under  a 
forfeiture  of  a  bond  to  guarantee  the  mini- 
mum operating  cost,  including  repairs,  and 
also  a  maximum  life  of  the  unit. 

A  number  of  highways  of  the  type  re- 
ferred to  are  in  operation.  In  Bolivia,  tin 
block  is  being  hauled  long  distances  over 
a  plateau  14,000  ft.  above  sea  level.  In 
Central  America  a  90-mile  truck  road  con- 
nects the  capital  of  Honduras  with  the 
coast,  while  in  Maine  all  the  materials  for 
a  large  construction  job  are  going  by 
trucks  over  a  specially  built  highway  40 
miles  long.  In  one  of  the  South  American 
republics  a  road  is  projected  to  connect 
with  the  outer  world  an  important  city  now 
lacking  communication.  A  franchise  exists 
for  the  building  of  a  narrow-gage  railroad, 
but  remains  inoperative  because  of  the  im- 
probability of  getting  sufficient  traffic  to 
justify  an  $11,000,00C  investment.  On  the 
other  hand  the  auto-truck  highway  fully 
equipped  would,  it  is  estimated,  cost  only 
$4,000,000,  and  for  this  capitalization  the 
prospective  traffic,  hauled  by  auto  trucks, 
promises  a  handsome  profit.  Without  a 
doubt  the  auto-truck  highways  referred  to 
are  but  a  pioneer  of  a  considerable  develop- 
ment.   There  must  exist  many  cases  where 


similar  auto-truck  projects  offer  the  only 
hope  for  transportation  speedier  and 
cheaper  than  can  be  given  by  the  ordi- 
nary highway. 

Undoubtedly  many  problems  will  arise 
that  are  new.  Certainly  the  conditions 
plainly  indicate  many  respects  in  which 
the  highway  standard,  for  example,  will 
have  to  be  altered.  Unusual  attention  will 
need  to  be  given  to  drainage,  to  the  struc- 
tures, to  the  surfacing  of  the  road  itself. 
High  speeds  and  heavy  loads  must  be  sup- 
ported, and  construction  standards  quite 
different  from  those  considered  sufficient 
under  ordinary  automobile  traffic  must  be 
provided  for.  None  of  the  conditions,  how- 
ever, so  far  as  they  now  can  be  foreseen, 
are  insuperable,  and  the  problem,  there- 
fore, warrants  the  careful  attention  of  those 
concerned  with  transportation  matters. 


The  Daylight-Saving  Problem 

THE  TIME  has  come  when  one  must  take 
the  daylight-saving  movement  seriously. 
With  its  adoption  in  Germany,  Austria- 
Hungary,  Denmark,  Holland  and  England 
it  reaches  international  significance,  es- 
pecially since  France,  Norway  and  Sweden 
are  very  likely  to  follow  the  example  of  their 
neighbors.  Some  Canadian  towns  are  al- 
ready trying  it,  a  few  of  our  own  cities  are 
moving  toward  it  and  now  the  metropolis  is 
discussing  its  advisability. 

As  a  starting  point  in  a  fair  discussion 
of  the  matter  one  must  admit  at  once  that 
people  certainly  are  far  from  making  the 
most  of  daylight.  In  summer  the  sun  has 
been  up  an  hour  or  two  ere  mankind  begins 
to  waken.  The  early  rising  propaganda,  car- 
ried on  chiefly  by  strenuous  elderly  folk  who 
cannot  sleep  in  the  morning,  has  been  a  dead 
failure. 

Yet  there  is  little  doubt  that  the  early 
morning  hours  are  hours  of  exceptional  ef- 
ficiency. The  present  daylight-saving  scheme 
differs  from  the  former  efforts  to  promote 
early  rising  merely  in  its  psychology.  It 
proceeds  on  the  plausible  theory  that  man- 
kind is  a  slave  of  the  clock  and  will  gladly 
arise  an  hour  ahead  of  the  usual  time  if  the 
mendacious  hands  of  his  timepiece  deceive 
him.  Those  who  would  feel,  themselves 
scandalously  wronged  if  the  "boss"  called  on 
them  to  report  at  seven-thirty  after  May 
1,  would  turn  up  smiling  if  the  clocks  still 
pointed  to  eight-thirty  by  virtue  of  having 
been  shoved  forward  an  hour  in  the  night. 
The  experience  already  gathered  in  the 
countries  which  have  adopted  the  plan  seems 
to  show  that  the  psychological  theory  is 
right,  for  everywhere  the  change  has  been 
made  it  has  been  quite  easy  and  simple, 
although  not  yet  long  tried. 

Granted  this,  what  special  good  is  going 
to  be  accomplished?  The  hours  of  labor  will 
be  neither  lengthened  nor  shortened.  The 
only  difference  is  that  there  would  be  more 
daylight  left  after  the  day's  work  is  done, 
just  as  if  one  had  moved  into  a  higher 
latitude  for  the  summer  season.  This  is 
very  agreeable  on  the  whole,  yet  the  actual 
saving  in  artificial  light,  one  of  the  reasons, 
if  not  the  chief,  urged  abroad,  is  rather 
illusory,   since,  in  fact,  people  at  the  end 


of  a  warm  day  are  more  than  likely  to  sit 
gladly  in  the  growing  dusk  and  only  turn 
on  the  lights  near  bedtime.  Places  of 
amusement  which  depend  on  artificial  light 
night  or  day  will  use  it  to  exactly  the  same 
extent  as  before;  public  lighting  will  have 
to  be  used  the  same  number  of  hours  per 
day  as  now.  On  the  whole,  the  saving  in 
artificial  light  will  be  small,  perhaps  quite 
negligible. 

From  May  1  until  September  1  the  plan 
of  setting  the  clock  ahead  an  hour  would 
work  pretty  well,  but  to  rather  dubious 
economy.  If  it  could  be  tried  in  our  coun- 
try on  a  modest  scale  it  would  be  a  most 
interesting  experiment,  but  unhappily  it  is 
necessary  to  work  it  over  the  whole  country 
or  not  at  all  in  order  to  avoid  utterly  hope- 
less confusion  in  time  tables  and  the  means 
of  intercommunication  generally. 

Besides,  it  must  be  remembered  that  we 
are  now  working  on  a  standard  time  system, 
established  after  some  difficulties,  which  is 
based  on  belts  15  deg.  of  longitude  wide, 
or  one  hour  in  time.  The  standard  time 
for  the  belt  is  that  of  the  central  meridian 
75  deg.  west  for  Eastern  time.  Now  noon 
is  not  a  conventional  but  an  astronomical 
fact — the  passage  of  the  mean  sun  over 
the  meridian  of  the  place.  Hence  when  it  is 
12  m.  Eastern  time,  true  noon  has  passed  by 
half  an  hour  on  the  eastern  border  of  the 
belt  and  will  come  half  an  hour  later  on  the 
western  border.  Suppose  the  clocks  in  the 
belt  are  all  shoved  forward  an  hour.  Then 
the  variation  of  nominal  time  from  sun  time. 
Instead  of  being  half  an  hour  each  way,  will 
be  a  half  hour  in  error  at  one  edge  and  an 
hour  and  a  half  at  the  other.  And  to  have 
the  clock  time  an  hour  and  a  half  ahead  is 
serious  in  the  matter  of  sunrise  as  the  days 
begin  to  shorten.  In  fact,  unless  the  period 
of  daylight-saving  were  considerably  short- 
ened over  the  present  proposals  the  use  of 
artificial  light  would  gain  at  one  end  of  the 
day  only  to  lose  at  the  other.  The  fact  is 
that  with  standard  time  belts  15  deg.  wide 
even  the  half-hour  error  has  proved  by  no 
means  negligible,  and  some  places  near  the 
edges  of  the  belts  have  retained  local  time 
even  after  more  than  thirty  years. 

Therefore,  in  this  country  with  its  four 
belts  of  standard  time  it  is  a  rather  serious 
business  to  put  the  clocks  an  hour  ahead. 
It  is  far  more  likely  to  make  trouble  than 
in  England,  for  instance,  where  the  time  is 
Greenwich  throughout  and  the  variation 
from  sun  time  nowhere  great.  The  logical 
method  of  daylight-saving  is  frankly  to  shift 
the  customary  business  and  working  hours 
in  summer  without  fooling  with  the  clocks. 
Difference  in  hours  of  work  between  sum- 
mer and  winter  is  not  unusual,  and  if 
carried  out  systematically  would  gain  every- 
thing to  be  accomplished  by  "daylight- 
saving"  without  the  inconveniences  result- 
ing from  mixing  up  the  time  tables  or  great 
discrepancies  between  nominal  and  sun  time. 

Despite  the  good  arguments  to  the  con- 
trary, however,  it  would  not  be  surprising 
to  find  communities  here  and  there  putting 
their  clocks  forward.  "Psychology"  is 
stronger  than  logic,  and  the  "other  fellow," 
meaning  chiefly  the  traveler,  will  probably 
get  little  consideration  for  his  protest 
against  the  confusion. 
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Pressed-Steel  Floor  Forms  Left  in  Place  on  Two-Mile 

Bridge  Eliminate  Carpenters 

City  Engineers  on  St.  Louis  Municipal  Bridge,  Which  Is  Being  Completed  by 
Day-Labor  System,  Develop  Short  Cuts  in  Building  of  Walls,  Piers  and  Floors 

LABQR  scarcity  and  its  high  price  have 
forced  the  builders  of  the  approaches  to 
the  St.  Louis  municipal  bridge  to  take  as 
many  short  cuts  and  use  as  much  labor- 
saving  equipment  as  possible.  Thin 
pressed-steel  domes  fitted  snugly  between 
the  I-beam  stringers  for  the  2-mile  roadway 
are  the  forms  to  be  left  in  place.  Electri- 
cally welded  mats  of  reinforcing  bars  save 
time  in  assembling  small  rods  over  the  enor- 
mous area.  Steel  forms  for  the  retaining 
walls  and  for  the  piers  have  reduced  the 
carpenter  force  to  a  minimum. 

For  three  years  the  three  immense  center 
spans  over  the  main  channel  of  the  Mis- 
sissippi River  have  stood  unused  while  two 
bond  issues  providing  funds  for  building 
the  approaches  and  putting  the  bridge  into 
commission  were  defeated  by  those  who 
were  opposed  to  the  privilege  that  would 
result  of  entrance  into  the  city  without  pay- 
ment of  the  present  "arbitrary"  fee  of  $3 
per  car.  The  third  issue  was  successful, 
but  it  provided  that  the  work  on  the  ap- 
proaches should  be  done  under  city  super- 
vision by  union  labor — restricted  to  the 
citizenry  of  St.  Louis.  This  required  the 
installation  of  all  the  labor-saving  schemes 
that  the  engineers  could  devise  in  order  to 
bring  the  costs  within  the  limits  of  the  ap- 
propriation. Numerous  jurisdictional  labor 
strikes  have  added  to  the  complications. 

The  work  necessary  to  complete  the 
bridge  involves  laying  the  floor  slab  over 
the  whole  roadway ;  building  on  the  Illinois 
side  457  concrete  pedestal  piers;  four  open 
caisson  piers  22  ft.  square  and  45  to  50 
ft.  deep  and  extending  40  ft.  above  low- 
water  level;  six  pneumatic  caisson  piers 
required  for  truss  spans  over  the  Mobile 
&  Ohio  River  Railroad  Company,  Southern 
Railway  Company  and  East  St.  Louis  Con- 
necting Railway  Company  railroad  tracks, 
and  six  pneumatic  caisson  piers  for  the 
first  viaduct  tower  of  the  combined  ap- 
proach east  of  the  main  channel  spans ;  24,- 
000  tons  of  structural  steel;  40,000  cu.  yd. 
of  concrete  in  piers,  pedestals,  abutment 
and  retaining  walls  aggregating  17,000  ft. 
in  length;  30,000  sq.  yd.  of  concrete  floor 
slab  for  the  creosoted  wood  block  over  the 
whole  roadway,  and  12,000  sq.  yd.  of  con- 
crete floor  slab  for  new  and  old  sidewalks. 


A    LAND    CONNECTION    WILL    SOON    END    3-YEARS'    ISOLATION    OF    MUNICIPAL   BRIDGE 


Work  on  the  approach  substructure  was 
started  in  the  spring  of  1915  and  on  June  1 
was  60  per  cent  completed.  Only  the  pile 
work  was  let  by  contract  and  this  was  fin- 
ished on  May  15,  1916. 

Steel  Forms  for  Tapered  Piers 

The  typical  pier  has  two  octagonal  bases 
and  a  square  pedestal,  varying  from  8  to 
18  ft.  high.  The  lower  base  is  3  ft.  thick 
and  has  an  inscribed  diameter  of  12^2  ft. 
The  upper  one  is  2  ft.  thick  and  has  a  -diam- 
eter of  11 '/2  ft.,  with  four  upturned  rods 
embedded  in  it.  The  pedestals  vary  from 
4  to  5  ft.  9  in.  square  at  the  top  and  have 
a  batter  of  1^4  in.  per  foot.  The  thirty 
Blaw  forms  used  are  erected  and  handled 
by  structural  iron  workers.  The  variation 
in  size  was  to  be  allowed  for  originally  by 
wooden  extensions  at  two  corners.  How- 
ever, the  construction  engineers  found  that 
this  did  not  work  out  well  and  various  sizes 


of  bent-steel  corner  pieces  with  angles  to 
fit  against  the  regular  vertical  angles  on 
the  original  forms  are  used.  These  specials 
are  applied  to  corners  diagonally  opposite 
each  other  only.  On  account  of  upward 
pressure  of  the  concrete,  due  to  the  batter, 
four  %-in.  bolts  are  embedded  in  the  base 
blocks  to  anchor  the  forms. 

Two  concrete  mixers,  a  i^-yd.  Smith  and 
2/3-yd.  Ransome,  are  building  the  piers. 
One  of  them  is  served  by  an  Orton  &  Stein- 
brenner  locomotive  crane  and  the  other  by 
a  derrick  car. 

Spur  tracks  were  laid  to  all  parts  of  the 
work  at  one  side  of  the  line  of  piers  to 
bring  the  concrete  materials  to  the  mixers 
and  for  handling  the  steel  work  with  two 
Industrial  cranes  to  the  erectors.  Usually 
the  aggregate  is  unloaded  to  the  ground  by 
the  locomotive  crane  and  is  then  wheeled 
to  the  mixer-charging  hopper,  which  is  pro- 
vided with  a  track  extending  to  the  ground 


TIPPING    BUCKETS   ARE    MOUNTED   ON    LORRY    CARS 


SIDEWALK    MATS    COME    IN     16-FOOT   LENGTHS 
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surface.  Cement  is  stored  on  the  mixer 
car.  The  crane  raises  the  concrete  in  bot- 
tom-dump buckets  to  the  top  of  the  pedestal 
forms,  but  in  some  cases  where  the  distance 
to  the  far  line  of  piers  is  too  great  for  the 
boom  a  wood  chute  is  used  to  convey  the 
concrete  from  a  platform  on  the  nearest 
pier. 

Erect  Wall  Forms  at  Low  Cost 

For  building  the  walls  a  %-yd.  Ransome 
mixer  is  mounted  on  a  flat  car  at  one  end 
of  which  is  a  50-ft.  Lakewood  tower  rest- 
ing on  two  12  X  12-in.  timbers  cantilevered 
out  from  the  end  of  the  car,  but  provided 
with  hinged  struts  to  give  stability  during 
operation.  The  charger  drops  to  the  ground 
level  as  with  the  other  outfits,  but  is  fed 
by  three  1-yd.  Koppel  dump  cars  running  on 
a  narrow-gage  track  to  standard-gage  cars, 
which  are  brought  in  only  as  fast  as  the 
material  is  used.  Three  1-yd.  hoppers,  one 
on  the  sand  and  two  on  the  stone  cars,  hung 
to  the  side  of  the  cars,  facilitate  the  opera- 
tion. 

Standard  Hydraulic  Pressed  Steel  Com- 
pany wall  forms  are  being  used  on  the  re- 
taining walls  and  the  abutment  on  the  rail- 
way approach.  Carpenters  and  laborers  are 
putting  these  forms  in  place  and,  with  the 
union  carpenters'  scale  of  62 V2  cents  per 
hour  and  the  union  laborers'  scale  of  35 
cents  per  hour,  the  unit  cost  of  building 
forms  for  the  walls  has  been  so  much  re- 
duced that  a  large  saving  has  been  made 
over  the  use  of  wooden  forms,  such  as  were 
used  on  the  retaining  walls  and  abutment 
on  the  highway  approach. 

The  walls  vary  in  height  from  8  to  25 
ft.,  and  enough  ribs  are  supplied  so  that 
they  may  be  left  in  place  and  the  plates  used 
on  succeeding  sections.  In  this  way  the 
plates  can  be  taken  out  in  12  to  16  hours 
and  still  leave  sufficient  support  for  the 
green  concrete  by  the  ribs,  which  are  tied 
together    and    support   the   wall    until   the 


forms,  ribs,  plates  and  wedges  are  supplied 
to  maintain  this  capacity.  The  engineers 
for  the  city  state  that  the  forms  have 
worked  out  satisfactorily  in  every  respect. 

Forms  for  Floor  Slabs  Stay  In 

Specially  designed  thin  pressed-steel 
domes  set  between  the  I-beam  stringers  and 
left  there  solved  the  problem  of  forms  for 
the  enormous  floor-slab  area.    Wood  forms 


MATS    ARE    PUSHED    UNDER    INNER    RAIL 

concrete  has  thoroughly  set.  The  ribs  are 
taken  out  the  second  day  and  the  operation 
is  repeated.  A  certain  capacity  is  guaran- 
teed   by    the    manufacturer    and    enough 


SPOT-WELDED   ANGLES    STIFFEN   SIDEWALK  FORMS 

Note    the   small    space   taken    up  by   the   corrugated 
forms  in  the  power  pile. 

of  any  kind  would  have  to  be  suspended  and 
a  special  falsework  built  to  get  them  out. 
No  underhung  traveler  was  practical  on 
account  of  the  numerous  cross  bracing  and 
towers  on  the  approaches.  The  steel  domes 
are  pressed  from  22-gage  steel  sheets  lay- 
ing 22  in.  wide.  They  have  two  deep  longi- 
tudinal corrugations  to  stiffen  them  and  are 
guaranteed  to  support  90  lb.  per  square 
foot.  The  rise  from  the  flat  portion  rest- 
ing on  the  lower  I-beam  flange  is  1278  in., 
with  a  curve  nearly  an  ellipse  made  up  of 
a  short  and  a  long  radius  curve.  A  man's 
weight  deforms  them  somewhat,  but  he 
does  not  go  through.  When  the  reinforc- 
ing is  in  place  the  weight  of  the  concrete  is 
distributed  sufficiently  to  prevent  any  de- 
formation. 

There  are  two  street-car  tracks  in  the 
roadway  and  a  sidewalk  on  each  side.  The 
stringer  spacing  requires  different  lengths 
of  domes — three,  4  ft.  6V2  in.  long,  for  the 
devil  strip;  one  each,  4  ft.  llVg  in.  for  the 
tracks;  one  each,  31/2  ft.,  for  spaces  between 
outer  rails  and  curb,  and  one  each,  5  ft  9  in., 
for  the  sidewalks.  For  the  last  named  the 
space  was  too  great  for  the  corrugation  to 
answer  and  two  pressed-steel  angles,  %  x 
IVi;  X  Vh  in.,  are  spot-welded  to  reinforce 
the  sheet,  which  is  flat  on  top  and  has  the 
ends  bent  down  at  an  angle  of  45  deg.  to 
meet  the  lower  I-beam  flanges.  In  the  cen- 
tral portion  the  welds  were  spotted  about 
4  in.  apart  and  on  the  bent  portion  about 
2  in.  Six  structural  steel  men  have  laid 
as  high  as  3000  sq.  ft.  of  the  domes  in  8 
hours. 

Steel  Mats  Reduce  Laying  Cost 

The  enormous  area  over  which  to  lay  re- 
inforcement in  the  9802-ft.  length  of  the 
bridge  presented  another  problem,  since  it 
was  necessary  to  pay  the  skilled  labor  rates. 
It  was  impossible  to  change  the  design  and 
use  small  arches,  as  the  steel  work  had  been 
figured  for  a  reinforced  slab  and  not  to  take 
any  side  thrust. 

Electrically  welded  mats  made  up  of 
seven  y2-in.  deformed  bars  spaced  on  4-in. 
centers  are  used  for  the  transverse  rein- 
forcing, and  American  Steel  &  Wire  Com- 
pany woven  wire  of  special  width  and  sec- 
tion for  the  longitudinal  reinforcing.    The 


welded  mats,  furnished  by  the  Electric 
Welding  Company,  are  spot-welded  only  at 
the  ends  to  a  %-in.  bar.  At  three  places  in 
the  mats,  16  ft.  8  in.  long,  are  EflSciency 
bar  spacers  which  rest  on  the  top  of  the 
domes.  The  long  mats  for  the  devil  strip 
are  pushed  under  the  inner  rails  between 
the  rail  chairs  and  extend  18  in.  into  the 
gage  space.  Short  mats  extend  from  the 
curb  under  the  rail  for  18  in.  and  loose  bars 
are  lapped  over  the  ends  of  the  two  mats 
for  the  slab  in  the  gage  space,  both  support 
and  spacing  being  provided.  The  central 
mats  could  not  be  made  long  enough  to  ex- 
tend under  both  rails  of  the  same  track  be- 
cause the  rail  chairs  are  not  opposite  each 
other.  For  the  sidewalks  the  mats  are  made 
up  with  wire  clips  to  secure  the  bars.  The 
%-in.  bars  are  spaced  on  6-in.  centers 
transversely,  and  the  %-in.  bars  in  16-ft. 
lengths  are  spaced  on  9-in.  centers  longi- 
tudinally. The  distribution  and  placing  of 
the  steel  by  the  structural  iron  workers  at 
67^2  cents  per  hour  have  been  done  at  a 
remarkably  low  figure. 

Mine  Locomotive  Distributes  Floor 
Materials 

For  handling  the  concrete  over  such  a 
long  stretch  advantage  is  taken  of  the 
street  railway  tracks  already  laid.  The 
west  approach  was  completed  originally 
and  a  concrete  plant  has  been  erected  on 
an  elevated  platform  at  the  point  of  diver- 
sion between  the  roadway  and  railroad. 
Storage  space  for  200  yd.  of  stone  and  100 
yd.  of  sand  is  provided  on  the  ground  below 
the  trestle  so  that  bottom-dump  railroad 
cars  can  discharge  directly  into  the  bins. 
Two  Link-Belt  conveyors  elevate  the  ma- 
terials to  the  respective  sand  and  stone  bins 
of  4  and  8-yd.  capacity  over  the  %-yd.  Ran- 
some mixer.  There  is  little  space  for  a  ce- 
ment storage  house,  so  that  demurrage  is 
charged  off  to  that  account.  A  platform 
holding  150  bags  only  for  temporary  supply 


MOUNTED    MIXER    IS    ATTENDED   BY    CRANE 

is  all  that  can  be  obtained.  Cement  is 
handled  directly  from  the  cars  to  the  plat- 
form, where  enough  for  a  batch  is  emptied 
from    the    sacks    into    a    narrow-gage    car 
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pulled  up  an  incline  to  the  mixer  hopper. 

For  distributing  the  forms,  reinforcing 
steel  and  the  concrete  two  5-ton  standard- 
gage  Whitcomb  gasoline  mine  engines  are 
provided,  having  a  drawbar  pull  of  2000  lb. 
They  were  bought  to  start  a  load  of  71/2 
tons  on  a  4-per  cent  grade  and  to  attain  a 
speed  of  8  miles  per  hour.  This  will  de- 
liver the  concrete  at  the  farthest  point  in 
about  10  minutes.  A  temporary  crossover 
permits  the  use  of  both  tracks  for  distribu- 
tion of  concrete  forms  and  reinforcing. 

On  account  of  the  standard  gage  it  was 
impossible  to  buy  standard  equipment  in 
concrete  dump  cars.  Eight  Fairbanks- 
Morse  hand-push  cars  used  by  section  men 
were  purchased  and  on  six  of  them  were 
mounted  1-yd.  Koppel  dump  buckets.  The 
buckets  are  on  a  swivel,  so  that  the  concrete 
can  be  dumped  to  each  side  and  into  the 
track  space.  With  this  outfit  about  100  cu. 
yd.  per  day,  equivalent  to  100  lin.  ft.,  can 
be  placed  with  ten  men. 

The  completion  of  the  bridge  is  under 
the  direct  charge  of  Clinton  H.  Fisk,  chief 
engineer  of  the  Board  of  Public  Service,  of 
which  E.  B.  Kinsey  is  president.  W.  S.  Col- 
lar is  superintendent  of  the  bridge  construc- 
tion work.  Brenneke  &  Fay  are  resident 
engineers  and  Boiler  &  Hodge  are  the  con- 
sulting engineers. 


Baltimore  &  Ohio  Adds 

Second  Dynamometer 

to  Car 

Diaphragm-Type    Instrument     Indicates    Both 
Pulling  and  Buffing  Forces,  and  Is  Sensi- 
tive to  Small  Variations 

ANEW  diaphragm-type  dynamometer, 
arranged  to  indicate  both  pulling  and 
buffing  forces,  has  been  added  to  the  equip- 
ment of  dynamometer  car  930  of  the  Balti- 
more &  Ohio  Railroad,  which  was  put  in 
service  three  years  ago.  The  new  dyna- 
mometer has  a  capacity  of  1,000,000  lb.  in 
buff  and  250,000  lb.  in  pull,  the  correspond- 
ing fluid  pressures  being  2000  and  1000  lb. 
per  square  inch  respectively.  The  dyna- 
mometer has  proved  to  be  both  accurate  and 
sensitive  to  small  variations  in  drawbar 
pulL 

As  originally  built  the  car  was  50  ft.  9  in. 
long  over  end  sills,  with  a  platform  at  one 
end  only.  At  the  opposite  end  was  a  direct 
pull  cylinder  type  dynamometer  mounted 
below  the  car  floor,  together  with  a  record- 
ing table.  In  the  center  of  the  car  were  two 
staterooms,  toilets  and  a  kitchen,  while  at 
the  platform  end  was  a  dining  room.  The 
dynamometer  had  a  capacity  of  200,000  lb. 
It  has  been  entirely  satisfactory  for  the 
purpose  for  which  it  was  intended,  but  in 
order  to  get  more  precise  readings  the  sec- 
ond, more  delicately  adjusted,  machine  has 
been  installed  at  the  platform  end,  under 
the  dining  table,  as  was  originally  planned. 
At  the  same  time  the  platform  has  been  in- 
closed and  the  space  added  to  the  dining 
room. 

The  lever  of  the  new  dynamometer,  which 
is  direct  connected  to  the  coupler,  has  the 
ratio  of  the  arms  so  arranged  in  relation  to 
the  area  of  the  diaphragm  dynamometer 
plunger  that  for  equal  tension  on  the  draw- 
bars at  either  end  of  the  car  the  fluid 
pressure  in  the  two  dynamometers  is  equal. 
The  pressure  pipes  from  the  pull  chambers 
of  the  two  dynamometers  are  connected  to 
the  same  indicator  cylinder  on  the  recording 
machine,  so  that  the  drawbar-pull  record  to 


a  uniform  scale  may  be  obtained  from 
either  dynamometer. 

The  cylindrical  pistons,  which  have  a 
clearance  of  1/64  in.,  are  supported  on  knife 
edges  and  backed  up  with  a  reinforced  lug 
on  which  the  knife  edges  of  the  lever  rest, 
thus  giving  accurate  adjustments  and 
enabling  the  instrument  to  register  very 
slight  pulls  and  buffs. 

A  half  mixture  of  glycerine  and  alcohol 
is  the  liquid  used  in  the  new  dynamometer, 
instead  of  the  red  engine  oil  used  in  the  old 


one.  An  electric  bell  in  the  operating  room 
warns  the  operator  in  case  the  liquid  be- 
comes so  low  that  the  lever  travels  more 
than  Vi  in.  off  center. 

The  piping  is  cross  connected,  so  that  the 
pull  on  the  new  dynamometer  can  also  be 
taken  on  the  buff  cylinder  pen  on  the  table, 
should  occasion  require,  while  the  pull  of 
the  new  dynamometer  can  be  shown  on  the 
gage  of  the  old,  thus  making  the  arrange- 
ment flexible  and  affording  a  check  of  one 
machine  against  the  other. 


Compares  Results  of  Tests  on  Three  Types  of 
Reinforced-Concrete  Building  Floors 

D.  E.  Hooker  Reports  Extensometer  Measurements  Showing  Relatively 
High  Strength  for  Joist-and-Tile  as  Compared  with  Flat-Slab  Floors 


RESULTS  of  load  tests  and  stress  de- 
termination by  extensometer  readings 
on  the  floors  of  three  types  of  reinforced- 
concrete  building  floors — the  three-way  sys- 
tem and  the  two-way  system  of  flat-slab  de- 
sign and  a  hollow-tile  and  joist  design — 
are  cited  by  D.  E.  Hooker,  assistant  su- 
perintendent of  buildings  for  the  city  of 
Seattle,  in  a  paper  published  recently  in 
the  Proceedings  of  the  Pacific  Northwest 
Society  of  Engineers.  The  high  stresses 
obtained  for  the  three-way  system  in  the 
Bell  Street  Warehouse,  Seattle,  were  pub- 
lished in  the  Engineering  Record  of  May 
13,  page  647.  It  is  brought  out  in  the 
discussion  by  the  designer  of  this  build- 
ing. Captain  A.  0.  Powell,  that  possible 
contributing  causes  for  these  high  stresses 
are  the  uncured  condition  of  the  concrete 
and  the  misplacement  of  the  reinforcing 
steel  over  column  80,  the  inner  ring  rod 
averaging  3  in.  too  low.  See  letters  in  this 
issue,  page  778. 

Included  in  the  following  abstract  of  the 
paper  by  Mr.  Hooker  describing  the  tests 
of   the    Sears-Roebuck    Building    and    the 


King  County  court  house  in  Seattle  is  a 
table  showing  the  relative  deformation  of 
the  three  buildings  at  corresponding  points 
which  strikingly  illustrates  the  differences 
in  stresses  under  loads  similarly  related  to 
the  design  loads. 

Sears-Roebuck   Building 

The  Sears-Roebuck  Building,  nine  stories 
high  and  occupying  a  tract  240  x  330  ft., 
has  the  largest  floor  area  of  any  building 
in  Seattle,  and  probably  in  the  Northwest. 
It  was  designed  by  the  Condron  Company, 
of  Chicago,  and  follows  rather  closely  the 
standard  Akme  two-way  flat-ceiling  design 
of  that  company,  except  that  the  depressed 
panels  at  columns  are  0.4  instead  of  0.25 
of  the  span. 

The  test  area  selected  consisted  of  four 
contiguous  panels  near  the  northwest  cor- 
ner of  the  eighth  floor,  two  interior  panels 
20  ft.  square  and  two  wall  panels  18  x  20  ft. 
These  slabs  were  poured  April  17,  1915,  and 
the  test  load  was  placed  June  9,  so  that 
the  concrete  was  about  52  days  old,  com- 
pared with   113  days  for  the  Bell  Street 
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Warehouse  test.  The  test  load,  consisting 
of  piles  of  brick,  was  applied  in  three  in- 
crements, twenty-four  hours  apart,  the  suc- 
•  cessive  loads  being  201,  402  and  550  lb. 
total  per  square  foot.  The  last  load  plus 
the  100-lb.  dead  load  brought  the  total  live 
and  dead  load  up  to  just  twice  the  design 
load  of  325  lb.;  that  is,  200  lb.  live  load 
plus  125  lb.  dead  load,  including  the  cinder 
fill  and  wood-floor  finish. 

Results  of  Test 

Using  the  same  moduli  of  elasticity  for 
steel  and  concrete  as  used  for  the  Bell 
Street  building,  29,000,000  and  2,500,000  lb. 
respectively,  the  stresses  shown  in  an  ac- 
companying drawing  were  obtained  from 
the  measured  strains.  The  greatest  steel 
stress  of  27,300  lb.  per  square  inch,  was 
obtained  in  a  rod  at  the  top  of  the  slab  over 
the  main  band  between  columns  J2  and  K2. 
These  stresses  were  produced  by  the  maxi- 
mum load,  equivalent  to  1.7  times  the  de- 
sign load. 

In  general  the  steel  and  concrete  stresses 
are  relatively  small.  The  stresses  for  the 
various  critical  sections  are  fairly  uniform, 
except  in  the  secondary  band  running  east 
and  west  where  it  passed  up  over  the  main 
band  between  columns  J2  and  K2.  These 
stresses  are  relatively  high,  as  above  noted. 

The  stresses  obtained  at  two  gage  lines 
on  column  Jiy2  demonstrated  the  remark- 
able effect  of  such  eccentric  loading  on  the 
wall  column.  Before  the  full  load  was  ap- 
plied sufficient  tension  developed  in  the  out- 
side of  the  column  to  crack  the  concrete  in 
several  places,  including  a  crack  between 
the  gage  points  which  nullified  future  read- 
ings. This  bending  effect  for  wall  columns, 
Mr.  Hooker  pointed  out,  should  always  be 
taken  into  consideration  in  flat-slab  design. 

The  maximum  deflection  was  0.48  in., 
practically  the  same  for  the  centers  of  three 
panels.  At  some  points  of  small  deflection 
the  recovery  was  100  per  cent,  but  in  others 
of  greater  deflection  it  was  as  low  as  54 
per  cent.  However,  the  recovery  readings 
were  taken  only  a  few  hours  after  the  load 


had  been  removed,  and  it  is  probable  that 
the  ultimate  recovery  was  much  greater,  if 
not  complete. 

King  County  Court  House 

The  floors  of  the  King  County  court  house 
are  of  reinforced  concrete  with  12  x  12-in. 
terra-cotta  tile  forming  the  joists,  as  shown 
by  an  accompanying  drawing.  The  design 
was  taken  exception  to  by  the  building  de- 
partment because  there  was  too  much  steel 
in  the  joists  to  give  adequate  bond  and  per- 
mit puddling  of  the  concrete  (in  fact,  diffi- 
culties in  placing  concrete  were  met,  and 
large  voids  in  the  bottom  of  the  joists  did 
occur  in  the  construction  afterward)  and 
because  it  was  feared  that  there  would  be 
excessive  deflection  in  the  long  31-ft.  side 
spans,  which  were  so  shallow  as  to  require 
compressive  reinforcement.  Furthermore, 
a  comparatively  small  amount  of  steel  was 
placed  over  the  supports,  and  the  three  adja- 
cent panels  were  designed  as  non-continu- 
ous beams.  The  contractor  was  therefore 
required  to  make  a  load  test  of  a  typical 
portion  of  the  floor. 

A  test  area  one  panel  (15  ft.  8^4  in.) 
wide  extending  from  wall  to  wall  over  the 
three  panels  shown  on  the  fourth  floor  was 
selected.  Deformations  in  steel  and  con- 
crete were  measured.  The  slab  was  poured 
Feb.  17,  1915,  and  tested  June  25,  at  the 
age  of  128  days,  the  whole  area  being  loaded 
by  cement  in  sacks  in  four  increments — 
65,  130,  190  and  260  lb.  total  per  square 
foot.  This  floor  was  designed  for  a  live  load 
of  75  lb.  per  square  foot;  the  final  load 
amounted  to  1.2  times  the  design  dead  and 
live  load  of  215  lb. 

Results  of  Test 

Remarkably  small  deflections  and  stresses 
were  found.  The  maximum  deflection  was 
0.3  in.  at  the  center  of  one  31-ft.  span  (only 
1/1240  of  the  span  length).  The  greatest 
observed  stress  was  about  6000  lb.  per 
square  inch  in  the  steel  and  450  lb.  per 
square  inch  in  the  concrete  under  the  maxi- 
mum load.     Over  the  interior  girders  the 
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stresses  were  very  low,  as  noted  in  an  ac- 
companying plan  view. 

[The  strains  under  maximum  load  have 
been  transformed  into  approximate  stresses 
by  the  same  moduli  as  for  the  other  cases, 
using  the  small-scale  diagrams. — EDITOR.] 

One  fact  stands  out  distinctly,  Mr. 
Hooker  pointed  out.  Strain  measurements 
in  adjacent  panels  showed  considerable 
stress,  and  investigation  of  this  lateral  dis- 
tribution of  the  load  showed  that  the  maxi- 
mum steel  stresses  would  probably  have 
been  about  9000  lb.  per  square  inch  and  the 
concrete  stresses  about  600  lb.  per  square 
inch  if  this  distribution  had  not  occurred. 
In  other  words,  the  stresses  were  reduced 
about  one-third  by  the  assistance  of  adja- 
cent unloaded  panels. 

Comparison  of  Three  Types 

On  an  accompanying  diagram  is  shown  a 
comparison  of  the  deformations  at  two  gage 
lines  selected  as  nearly  as  possible  in  the 
same  relative  positions  in  the  different 
slabs.  Each  curve  has  been  extended  as  a 
dotted  line  to  the  point  of  no  load  in  order 
to  form  a  proper  comparison.  The  scales 
are  varied  to  give  the  results  in  terms  of 
design  load. 

The  assistance  of  H.  E.  Fowler,  of  the 
Seattle  Building  Department,  in  helping  to 
plan  the  tests,  in  taking  readings  and  work- 
ing up  the  computations,  and  appreciation 
of  the  kindness  of  Professors  Fuller  and 
More  of  the  University  of  Washington  in 
lending  their  instruments  for  these  two 
tests  is  acknowledged  by  Mr.  Hooker,  who 
conducted  them  for  this  department. 


STRESSES   IN    STEEL  AND   CONCRETE  AT    MAXIMUM   LOAD — KING   COUNTY   COURT    HOUSE 
[These  approximate  stresses  were  computed  from  the  strain  diagrams  of  the  Engineering  Record — Kuixou.] 


Valuable    Potash    May    Be    Found    By 
Casual  Drillers 

Drilling  contractors  in  regions  where  salt 
beds  occur  are  liable  at  any  time  to  discover 
deposits  of  potash,  which  is  very  valuable, 
according  to  the  U.  S.  Geological  Survey. 
So  far  potash  has  only  been  found  in  the 
United  States  at  Searles  Lake,  Cal.  The 
foreign  supply  of  potash  for  this  country 
has  been  practically  cut  off  by  the  war,  and 
the  price  of  the  salts  has  risen  from  $40  to 
$400  per  ton.  The  potash  beds  of  Germany 
and  Spain  were  laid  down  in  formations 
that  include  beds  of  salt,  gypsum,  anhydrite 
and  such  minerals,  and  it  is  unreasonable 
to  suppose  that  potash  does  not  occur  in 
many  similar  formations   in   this  country. 
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Should  Separate  Manhood 
and  Technical  Qualities 

Dean  Anson  Marston,  DiscussinK  Engineering 

Education.  SuggesU  Two  Classes  of  Tests, 

Each  Rated  on  Basis  of  100 

SEPARATION  of  the  qualifications  for 
engineers  into  two  classes,  general  and 
technical,  in  each  of  which  100  per  cent 
represents  perfect,  is  more  exact  and  logical 
than  the  grouping  of  all  qualities  in  one 
class,  as  has  been  done  by  Prof.  C.  R.  Mann 
in  stating  the  results  of  his  investigation  of 
engineering  education  (see  the  Engineering 
Record,  Jan.  22,  page  126;  Jan.  29,  page 
134;  March  4,  page  329,  and  March  11, 
page  342).  This  is  the  opinion  of  Dean 
Anson  Marston  of  the  college  of  engineer- 
ing, Iowa  State  College,  as  expressed  in  an 
address  before  the  alumni  of  that  institution 
at  Chicago.  He  believes  that  Professor 
Mann's  classification  leads  to  absurd  results 
when  the  attempt  is  made  to  use  it  as  a 
guide  in  selecting  men  to  fill  engineering 
positions. 

Dean  Marston  suggested  that  the  institu- 
tions can  improve  engineering  education  by 
employing  instructors  with  practical  experi- 
ence and  ability  to  inspire  the  students  pro- 
fessionally and  culturally,  by  putting  the 
colleges  on  a  schedule  comparable  to  busi- 
ness life  and  by  requiring  one  or  more  years 
of  engineering  work  between  the  sopho- 
more and  junior  years. 

The  following  summary  gives  the  chief 
ideas  brought  out  by  Dean  Marston : 

MoDEBN  Educational  Problem 

The  present  problem  in  engineering  edu- 
cation is  how  to  educate  our  engineers  bet- 
ter in  the  fundamentals  of  successful  man- 
hood without  sacrificing  the  quality  of  their 
technical  education.  Neither  of  these  can 
be  sacrificed  for  the  other.  The  engineer 
must  pass  a  double  test,  and  not  fail  in 
either.  The  investigation  by  Prof.  C.  R. 
Mann,  based  on  the  fundamental  idea  that 
engineers  should  themselves  define  the  kind 
of  graduates  they  desire  from  the  colleges, 
has  led  to  a  proposed  score  card  in  which 
values  are  assigned  on  the  scale  of  100  to 
each  of  six  qualifications,  of  which  87  per 
cent  are  general,  and  only  13  per  cent  tech- 
nical. 

On  account  of  failure  to  recognize  that 
there  are  two  separate  essential  sets  of 
qualifications  of  an  engineer,  the  proposed 
score  card  leads  to  absurd  results  when  used 
as  an  actual  guide  in  the  selection  of  the 
best  men  to  fill  engineering  positions.  In 
actual  application  (shown  by  a  table  com- 
paring three  engineers  with  three  business 
men  rated  according  to  Professor  Mann's 
percentages)  any  first-class  business  man 
would  receive  preference  for  appointment 
to  engineering  positions  over  any  engineer 
of  merely  fair  general  qualifications,  no 
matter  how  high  the  engineer's  technical 
skill 

Double  Test  Necessary 

In  reality  there  should  be  a  double  test 
for  the  engineer.  First,  the  engineer 
should  have  satisfactory  engineering  skill; 
second,  he  should  also  have  satisfactory 
fundamental  manhood  qualifications.  Every 
criterion  for  testing  engineers  should  have 
a  separate  detailed  technical  requirement 
which  might  include  the  following  items: 
(1)  Knowledge  of  the  sciences  underlying 
engineering,  (2)  knowledge  of  engineering, 
(3)  engineering  experience,  (4)  commercial 


training,  (5)  professional  standing,  includ- 
ing membership  in  engineering  societies, 
contributions  to  engineering  literature  and 
professional  honors. 

The  fundamental  manhood  qualifications 
should  include:  (1)  character,  including  in- 
tegrity, responsibility,  resourcefulness  and 
initiative;  (2)  health,  including  present 
health  and  freedom  from  injurious  habits 
and  from  inherited  weaknesses;  (8)  judg- 
ment, including  common  sense,  scientific  at- 
titude and  perspective;  (4)  efficiency,  in- 
cluding thoroughness,  accuracy,  industry 
and  discipline;  (5)  understanding  of  men 
and  executive  ability;  (6)  temperament, 
including  evenness  of  temper,  sympathy 
with  others  and  ability  to  make  friends 
without  yielding  principles;  (7)  culture 
and  general  education.  No  person  should 
be  ranked  as  an  engineer  who  does  not  pos- 
sess the  above  qualifications  in  a  satisfac- 
tory degree,  and  this  requirement  should  be 
separate  from,  and  in  addition  to,  satisfac- 
tory technical  qualifications. 

The  engineering  schools  may  properly  be 
held  accountable  for  the  thoroughness  of  the 
instruction  in  mathematics  and  the  other 
sciences  underlying  engineering;  in  Enir- 
lish,  including  public  speaking;  in  political 
economy;   in  commercial  subjects,  and  in 


held  to  the  strict  accountability  to  which 
men  and  women  in  actual  life  are  subjected. 
We  ought  to  inquire  seriously  into  the  ques- 
tion of  the  possibility  and  advisability  of 
reorganizing  college  work  on  a  business 
basis,  with  48  weeks  of  school  per  year. 
Daily  schedules  should  be  provided  for  fac- 
ulty and  students. 

Third,  by  requiring  one  year  or  more  of 
actual  engineering  work  outside  of  college 
immediately  following  the  sophomore  year. 
Nothing  will  do  more  to  make  men  of  stu- 
dents than  to  set  them  to  work  with  men 
under  the  strict  discipline  of  actual  busi- 
ness regulations. 


Timber  Owners  Make  Stumps  Pay 

iij  TTILIZING  the  squeal"  has  long  been 
U  the  standard  joke  around  a  stock- 
yards. Stumps  in  a  timber  country  are 
not  usually  considered  an  asset,  but  East- 
man, Gardiner  &  Company  of  Laurel,  Miss., 
owners  of  much  long  leaf  pine  timber  land, 
have  found  a  way  to  distill  various  pine  oils 
direct  from  the  stump.  From  an  ordinary 
good-sized  stump  about  25  gal.  of  distillate 
are  obtained  by  the  hood-shaped  apparatus 
shown  in  the  accompanying  photograph. 
After   removing   the   water   there   remain 


TWO    STUMPS    PKR    DAY    ARE    "DISTILLED"    AND    DISPOSED   OF    BY    THIS    METHOD 


technical  subjects.  The  development  of  the 
qualities  of  understanding  of  men,  execu- 
tive ability,  resourcefulness,  initiative  and 
perspective  is  to  be  carried  on  in  college  as 
far  as  possible,  but  their  most  effective  and 
extensive  development  will  occur  in  actual 
work  after  graduation. 

Three  Great  Improvements  Possible 

Improvements  seem  possible  in  three  di- 
rections : 

First,  by  organized,  direct,  personal  ac- 
quaintanceship, instruction  and  inspiration 
by  a  faculty  of  strong,  able  and  experien'  ed 
engineers,  outside  of  regular  class  lessons. 

Second,  by  the  reorganization  of  the  col- 
leges on  the  basis  of  business  life.  An  en- 
gineering professor  has  three  months'  vaca- 
tion per  year,  instead  of  two  weeks,  and  is 
regularly  .scheduled  for  from  two  to  three 
classes  per  day  instead  of  eight  hours  of 
regular    work.     College    students    are    not 


about  17  gal.  of  heavy  pine  oil.  The  stump 
is  converted  into  a  fine  grade  of  charcoal, 
very  much  like  coke.  It  is  destroyed  far 
enough  underground  to  permit  plowing  over 
it  without  further  work.  There  is  a  cylin- 
der inside  the  conical  cover,  and  the  inter- 
vening space  is  filled  with  pine  knots  for 
fuel.  About  four  hours  are  required  to  de- 
stroy a  stump,  so  the  distillers  handle  two 
stumps  per  day. 


Apply  Bituminous  Covering  After  Con- 
crete Road  Has  Been  in  Service 

The  Maryland  State  Roads  Commission 
does  not  apply  the  bituminous  cover  to  its 
concrete  roads  until  they  have  been  in  serv- 
ice for  four  or  five  years,  as  it  has  been 
found  that  the  coat  adheres  much  better 
after  the  concrete  surface  has  been  worn 
than  if  it  had  been  applied  when  the  road 
was  completed. 
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New    Railroad  Terminal  in 
New  Orleans  Now  Open 

Pretentious  Station  of  Trans-Mississippi  Ter- 
minal Accommodates  Texas  &  Pacific  and 
St.  Louis,  Iron  Mountain  &  Southern 

IN  ITS  recently  opened  passenger  ter- 
minal in  New  Orleans  the  Trans-Missis- 
sippi Terminal  Railroad  Company  has  pro- 
vided its  tenant  railroads,  the  Texas  &  Pa- 
cific and  St.  Louis,  Iron  Mountain  &  South- 
ern, with  as  pretentious  a  station  as  is  to 
be  found  anywhere  in  the  South.  The  ter- 
minal  is    on   Annunciation    Street,    in   the 


very  acceptable  to  families  required  to 
wait  several  hours  between  trains.  In  the 
right-hand  wing  is  the  colored  waiting 
room,  with  ticket  office  and  check  room  be- 
tween the  two  waiting  rooms  at  once  serv- 
ing both  and  separating  them.  Behind  the 
station  proper  is  a  concourse  234  x  60  ft., 
running  the  full  length  of  the  building  and 
serving  the  stub  tracks,  of  which  there  are 
five  at  present,  with  space  provided  for  five 
more.  The  baggage,  mail  and  express  build- 
ing shows  in  the  photograph  behind  the 
left  wing. 

The   interior  treatment    of    the  waiting 
rooms    for   whites   consists    of   light   gray 


NEWEST.    LARGEST    AND    MOST    ATTRACTIVE    RAILROAD  STATION  IN  NEW  ORLEANS 


heart  of  the  business  district,  land  having 
been  acquired  for  a  short  connecting  line 
between  the  river  and  the  new  terminal. 
The  plant  includes  a  freight  layout  with 
separate  outbound  and  inbound  freight 
houses,  also  on  Annunciation  Street. 

The  Trans-Mississippi  Terminal  Railroad 
Company  was  incorporated  in  1912  for  the 
purpose  of  providing  adequate  passenger 
and  freight  facilities  in  the  city  of  New  Or- 
leans for  the  Texas  &  Pacific  and  St.  Louis, 
Iron  Mountain  &  Southern  Railwc^ys.  Up 
to  this  time  the  railroads  used  the  Union 
Station,  owned  by  the  Illinois  Central, 
with  which  they  effected  a  junction  by 
crossing  the  Mississippi  River  at  Avondale, 
about  11  miles  above  New  Orleans;  while 
freight  came  in  by  the  present  route  to 
Gouldsboro,  on  the  south  side  of  the  river, 
the  New  Orleans  side  being  reached  by 
ferry.  The  terminal  company  acquired  an 
area  equal  to  about  thirty  city  blocks, 
fronting  on  the  river  and  extending  into 
the  business  district.  The  passenger  and 
freight  terminals  have  been  built  at  the  in- 
land end  of  this  tract,  at  a  distance  of 
about  1/2  mile  from  the  river,  and  a  short 
connecting  railroad  reaches  the  ferry  from 
the  terminals. 

The  terminal  buildings  consist  of  an  in- 
bound freight  house,  an  outbound  freight 
house  and  the  passenger  station.  Views 
are  shown  of  the  station,  and  also  of  the 
two-story  inbound  freight  house,  which, 
with  its  reinforced-concrete  frame  and 
brick  paneling,  presents  a  pleasing  appear- 
ance. 

Station  Building 

The  station  is  laid  out  with  the  main 
waiting  room,  100  x  65  ft.,  in  the  central 
section.  In  the  left-hand  wing  is  the  lunch 
room  and  the  ladies'  waiting  room.  In  the 
ladies'  retiring  room  special  arrangements 
have  been  provided  for  the  care  of  children, 
these  including  iron  cribs  and  an  infant's 
bath — facilities  that    have    already  proved 


marble  floors,  English  vein  Italian  marble 
wainscot  10  ft.  high,  with  verde  antique 
bases,  and  above  this  point  ornamental 
plaster  treatments  so  as  to  carry  out  a  com- 
plete interior  decorative  scheme.  The  col- 
ored waiting  room  is  treated  with  light 
meadow  gray  Tennessee  marble  wainscot  6 
ft.  high,  and  above  this  with  Caen  stone 
plaster.  All  floors  throughout  are  of  light 
gray  Tennessee  marble.  All  woodwork  in 
the  principal  room  is  of  selected  mahogany, 
and  all  grilles  are  of  bronze. 

A  feature  of  the  station  layout  is  the  use 
of  short  tracks.     This  is  due  to  the  fact 


The  inbound  and  outbound  freight 
houses  are  respectively  70  x  594  and  40  x 
818  ft.  .  They  are  of  standard  fire-resistant 
construction,  and  are  heated  by  steam  from 
the  same  power  plant  that  serves  the  sta- 
tion. The  two  houses  are  130  ft.  apart, 
and  each  is  served  by  four  tracks  on 
12y2-ft.  centers,  thus  leaving  space  for  a 
12-ft.  transfer  platform  to  be  built  at  some 
later  date  between  the  two  groups  of 
tracks.  Each  house  has  an  8-ft.  platform 
along  the  track  side.  Both  houses  were 
built  on  a  grade  of  0.3  per  cent  to  conform 
to  the  natural  ground  slope. 

In  the  rear  of  the  inbound  house  is  a 
large  concrete  platform  with  a  ramp  to  the 
street  to  facilitate  the  handling  of  auto- 
mobiles. 

Recut  Paving  Blocks  Used 

In  the  granite-block  pavements  running 
the  entire  length  of  the  two  freight  houses 
and  along  the  team  tracks  between  the  out- 
bound house  and  the  passenger  station 
small  blocks  6  x  8  x  7  in.  were  used,  cut  by 
hand  on  the  ground  from  large  blocks 
from  12  x  14  to  18  x  24  in.,  taken  up  in 
connection  with  the  street  changes.  This 
afforded  sufficient  blocks  to  do  all  the 
necessary  paving  about  the  freight  houses, 
which  approximated  12,000  sq.  yd.,  and  a 
great  saving  was  thus  effected. 

In  order  to  eliminate  numerous  grade 
crossings  and  re-route  street  cars  so  as  to 
furnish  better  street  car  service  to  the 
terminals  the  tracks  of  the  street  railway 
company  were  relocated,  and  in  this  con- 
nection Annunciation  Street,  on  which  the 
passenger  station  and  freight  houses  front, 
was  widened  10  ft.,  and  a  neutral  ground 
was  provided  in  the  center  for  street  rail- 
way tracks. 

Large  granite  paving  stones,  about  12  x 
14  in.  in  cross-section,  and  from  20  to  24 
in.  long,  were  set  in  concrete  on  edge  flush 
with  the  walls  of  the  freight  houses,  with 
the  tops  10  in.  above  the  surface  of  the 
pavement,  to  serve  as  wheel  guards  in  place 
of  the  wood  waling  timbers  generally  used. 


CONCRETE   THIM    WITH    BRICK    PANELING   GIVES    FREIGHT  HUUt^t  FLEASIM,  Al'PEARANCE 


that  the  trains  are  pulled  out  in  lengths 
of  three  cars  to  go  on  the  ferryboat,  and 
are  made  up  into  full-length  trains  ai 
Gouldsboro;  and  vice  versa,  trains  coming 
in  from  the  West  or  North  are  broken  up  at 
Gouldsboro  into  short  trains  and  brought 
across  the  river  and  into  the  new  terminal 
in  that  manner.  This  eliminates  switch- 
ing on  the  New  Orleans  side  at  the  ferry, 
and  makes  it  possible  to  spot  baggage  and 
mail  cars  alongside  the  baggage  building, 
thus  keeping  trucks  off  the  passenger  plat- 
form. 


The  contractor  for  this  work  was  J.  W. 
Thompson,  of  St.  Louis  and  New  Orleans. 
A.  F.  Barclay  was  in  direct  charge  of  the 
construction,  and  with  the  aid  of  C.  H. 
Chamberlin,  chief  engineer  of  the  Texas  & 
Pacific,  and  J.  L.  Lancaster,  assistant  to 
the  first  vice-president  of  the  Texas  &  Pa- 
cific and  vice-president  of  the  Trans-Mis- 
sissippi Terminal  Company,  designed  the 
freight  houses  and  track  layout.  The  pas- 
senger station  was  designed  by  Favrot  & 
Livaudais,  Ltd.,  architects,  of  New  Or- 
leans. 


766 


ENGINEERING     RECORD 


Vol.  73,  No.  24 


Service  of  Society  to  Its 
Members  Is  Urged 

In  His  Presidential  Address  Before  the  Ameri- 
can   Waterworks    Association    This    Week 
President  Nicholas  S.  Hill,  Jr.,  OGFers 
Constructiye  Measures 

SERVICE  of  the  engineering  society  to 
and  from  its  members  was  the  keynote 
of  the  presidential  address  delivered  by 
Nicholas  S.  Hill,  Jr.,  at  the  opening  session, 
this  week,  of  the  thirty-sixth  annual  con- 
vention of  the  American  Waterworks  Asso- 
■  ciation  in  New  York  City.  He  emphasized 
the  need  for  co-ordination  of  the  local  sec- 
tions and  the  parent  body,  better  committee 
work  and  the  appropriation  of  certain  funds 
to  secure  this  end,  and  the  desirability  of 
improving  the  general  character  of  the 
papers  and  printed  proceedings  of  the  asso- 
ciation. One  of  his  suggestions  embodied 
the  separation  of  the  duties  of  secretary 
and  editor  and  the  appointment  of  an  ex- 
perienced man  for  the  latter  post  to  secure 
the  best  material  for  publication  and  elimi- 
nate the  commonplace  and  uninteresting  in 
the  papers  used.  This  division  of  work 
would  leave  the  secretary  free  to  attend  to 
the  larger  phases  of  the  society's  work. 
Mr.  Hill  also  answered  certain  criticisms 
which  had  been  made  about  the  society's 
present  condition  and  prospective  de- 
velopment. Extracts  from  his  address  fol- 
low: 

"At  the  present  time  there  are  6000 
waterworks  in  villages,  towns  and  cities  of 
the  United  States.  Of  this  number  only 
500  are  represented  by  active  or  corporate 
members  in  the  American  Waterworks  As- 
sociation. In  other  words,  only  8  per  cent 
of  the  waterworks  men  of  the  country  re- 
ceive the  benefits  which  may  be  derived 
from  this  association.  We  will  never  exert 
the  influence  which  we  should  until  we  reach 
a  greater  number  of  those  interested  in 
water  supply  matters.  Our  field  of  useful- 
ness must  be  expanded  if  we  are  to  take  a 
proper  place  among  the  technical  associa- 
tions of  this  country.  The  formation  of  sec- 
tions brings  added  financial  responsibility, 
and  in  order  to  render  proper  service  to 
our  members  our  revenues  must  be  in- 
creased. The  only  feasible  method  of  in- 
creasing our  revenues  is  by  increased  mem- 
bership. 

Need  of  Committee  Work 

"Equally  as  important  as  increase  of 
membership  is  committee  work.  In  no 
other  way  can  we  meet  the  needs  of  our 
members  so  well  as  by  thorough  investiga- 
tions along  special  lines,  followed  by  care- 
fully considered  reports  thereon.  Our  com- 
mittees suffer  from  two  handicaps.  The 
first  of  these  is  the  wide  separation  of 
members  and  the  difliculty  of  convening  for 
conference  and  consultation.  This  widely 
scattered  assignment  of  committee  mem- 
bership is,  I  believe,  largely  the  outgrowth 
of  the  demand  for  distributing  appoint- 
ments to  different  sections  of  the  country 
so  as  to  preclude  the  possibility  of  predomi- 
nance in  a  given  section.  If  this  considera- 
tion is  to  hold,  a  better  distribution  would 
be  to  divide  the  committees  as  a  whole 
among  the  various  sections,  so  that  the 
members  of  a  given  committee  could  meet 
with  reasonable  facility  and  without  un- 
necessary cost  in  time  and  money. 

"The  second  handicap  to  our  present 
committee  work  is  the  absolute  lack  of 
funds  for  its  purposes.     It  is  not  just  to 


ask  busy  men  to  expend  their  time  and  en- 
ergies on  investigations  and  reports  with- 
out compensation  and  expect  them  to  go 
into  their  own  pockets  to  pay  the  cost  of 
such  investigations  as  well.  I  know  of  no 
way  in  which  our  funds  may  be  expended  to 
better  advantage  than  in  appropriations  to 
assist  these  committees  to  work  out  the 
problems  allotted  to  them. 

Papers  Should  Be  Edited 

"I  can  foresee  that  one  of  the  most  serious 
problems  which  the  association  may  have  to 
face  in  the  future  will  be  the  added  cost  of 
publications  resulting  from  the  formation 
of  sections.  One  of  our  most  urgent  needs, 
therefore,  is  a  careful  scrutiny  of  all  papers 
presented  at  the  section  meetings,  with  a 
view  to  eliminating  matter  of  doubtful 
value,  needless  repetition  of  similar  topics, 
and  long  and  wordy  papers  replete  with 
superfluous  detail.  Proper  editing  will  ac- 
complish the  same  result  that  the  meter 
does  in  the  average  water  works,  namely, 
reduce  waste  without  restricting  needful 
use. 

"The  last  suggestion  brings  the  increas- 
ing demands  upon  the  time  of  the  secre- 
tary-editor forcibly  to  the  front.  Owing 
to  the  growth  of  the  association,  the  devel- 
opment of  sections,  the  resulting  expansion 
of  the  publications  and  the  number  of 
papers  to  be  edited,  the  advisability  of  sep- 
arating the  office  of  secretary  and  editor 
must  be  seriously  considered.  It  is  doubt- 
ful if  any  one  person  can  attend  to  the  du- 
ties of  both  secretary  and  editor  with  a 
proper  regard  for  each. 

"We  have  reached  a  stage  where  it  would 
be  well  worth  while  to  employ  a  trained  edi- 
tor for  the  purpose  of  securing  the  very 
best  for  publication.  This  association  is 
largely  judged  by  the  character  of  the  pro- 
ceedings and  the  quality  of  the  papers  which 
it  publishes.  One  man  will  be  well  and  com- 
pletely occupied  if  he  spends  the  proper 
amount  of  time  in  seeking  subjects  for  new 
papers  which  will  be  appropriate  and  useful, 
in  finding  the  best  authors  for  their  presen- 
tation, in  reviewing  those  papers  which 
have  been  gratuitously  offered  and  in  editing 
them  and  putting  them  in  proper  shape  for 
publication.  The  editor  should  report  di- 
rectly to  the  Publication  Committee,  so  that 
the  final  selection  of  papers  will  not  rest  en- 
tirely with  an  individual.  The  Publication 
Committee  should  be  appointed  with  a  view 
to  having  the  editor  in  close  touch  with  this 
committee,  so  that  all  matters  relating  to 
publications  may  be  efficiently  and  expedi- 
tiously handled. 

"The  secretary  should  be  free  to  devote 
his  time  to  the  general  correspondence  of 
the  association,  to  attending  meetings 
of  the  local  sections  and  stimulating  their 
activity,  to  the  accretion  of  membership,  to 
promoting  committee  work  and  the  proper 
relationship  between  this  association  and 
allied  societies,  to  the  arrangements  for 
conventions  and  the  numerous  other  duties 
which  devolve  upon  the  executive  officer  of 
an  association  of  this  size. 

Nationalization  Possible 

"Finally,  I  disagree  with  the  statement 
that  the  complete  nationalization  of  this 
association  is  beyond  the  realms  of  possi- 
bility. I  do  not  believe  that  we  can  be  over- 
ambitious  in  our  attempts  at  expansion. 
The  issue  of  a  single,  country-wide  associa- 
tion was  raised  by  my  predecessor,  and 
everyone  who  has  a  disinterested  regard 
for  the  welfare  of  the  waterworks  frater- 


nity should  weigh  its  merits  and  disadvan- 
tages carefully. 

"When  a  national  association  is  men- 
tioned some  say  that  its  size  will  destroy 
the  intimate  personal  relation  which  has 
been  one  of  the  most  valuable  assets  of  the 
smaller  organizations.  It  is  at  this  point 
that  the  sections  become  useful.  It  must 
be  remembered  that  under  our  present  sys- 
tem the  larger  organization  is  composed  of 
smaller  units,  each  holding  its  own  meet- 
ings at  regular  intervals.  These  sections 
offer  an  adequate  means  for  close  contact 
among  members  and  insure  acquaintance- 
ship for  the  member  who  attends  the  na- 
tional  convention. 

"It  is  pertinent  to  ask  what  should  be  the 
ideal  of  this  association?  My  answer  is, 
service — service  .of  the  individual  to  the 
association;  service  by  the  association  to 
the  individual  and  to  the  country  at  large. 

"What  is  needed  primarily  is  individual 
service,  as  the  corporate  service  of  the  as- 
sociation is  nothing  more  than  the  com- 
posite service  of  the  individual.  What  we 
need,  therefore,  is  servants,  irrespective  of 
calling  or  profession,  servants  who  are  will- 
ing to  do  and  to  help  achieve  the  best  re- 
sults for  the  association." 


Pipe  Laid  During  Civil  War  Still 
on  Duty  Under  Pressure 

THE  accompanying  photograph  is  that  of 
a  section  of  6-in.  pipe  cut  in  April  from 
the  water  distribution  system  of  Chatta- 
nooga, Tenn.,  in  service  at  the  time  under 
70-lb.  pressure.  The  pipe  was  cut  from 
some  three  miles  of  cast-iron  main  laid 
under  the  direction  of  Gen.  U.  S.  Grant  dur- 
ing the  occupation  of  Chattanooga  by  the 
federal  troops  during  the  Civil  War. 

At  the  time  of  occupation   (1864)   there 
was  a  small  pumping  plant  located  on  the 


CAST-IRON    PIPE    laid    DURING    CIVIL    WAR    WITH- 
STANDS  70  POUNDS  PRESSURE 

banks  of  the  Tennessee  River,  pumping  into 
three  small  wooden  tanks  on  the  side  of 
Cameron  Hill.  This  outfit  was  taken  over 
by  the  Government,  and  later  the  original 
owner,  undertaking  to  secure  possession  of 
the  pumps,  evidently  found  some  difficulty 
in  this  effort,  since  according  to  the  chan- 
cellor the  property  "was  seized  by  the  U.  S. 
government  as  property  abandoned  by 
rebels  in  aid  of  the  rebellion." 

The  foregoing  information,  together  with 
the  photograph,  was  furnished  by  James 
Nisbet  Hazlehurst,  consulting  engineer,  who 
is  representing  the  city  of  Chattanooga  in 
the  appraisal  of  the  city  water  company's 
property. 
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City  Makes  Money  by  Purchasing  Plant  and 
Laying  Its  Own  Asphalt  Paving 

Flint,  Mich.,  Saved  $43,000  Last  Year  Under  Contractors' 
Estimates  by  Forming  an  Efficient  Day-Labor  Organization 

By  CLARENCE  E.  RIDLEY 
Cost  and  Progress  Engineer,  Flint,  Micii, 


THE  City  of  Flint,  Mich.,  in  the  spring 
of  1915  received  bids  on  approximately 
luO.OOO  sq.  yd.  of  pavement,  and  in  spite  of 
the  fact  that  they  were  the  lowest  tendered 
at  the  time  anywhere  in  this  part  of  the 
country,  they  were  rejected  by  the  Common 
Council,  and  the  work  was  carried  out  by 
day  labor  under  the  supervision  of  the  city 
engineer,  Ezra  C.  Shoecraft.  Up  to  that 
time  practically  all  municipal  construction 
work  had  been  done  by  contractors.  It  was 
therefore  necessary  to  form  an  efficient  con- 
struction organization  and  buy  the  requisite 
equipment  to  carry  on  the  work.  The  most 
important  purchases  were  a  Hetherington 
&  Berner  direct-heating  asphalt  plant  and 
the  necessary  street  equipment  for  laying 
asphalt  pavement. 

With  this  organization  and  with  the 
equipment  acquired  work  amounting  to 
$322,920.08  was  done  with  a  total  saving  to 
the  city  under  the  prices  bid  by  contractors 
of  $43,936.11,  or  13V2  per  cent. 

Close  Track  Kept  of  Work 

The  progress  of  the  work  is  followed  in 
the  office  by  a  progress  chart,  illustrated 
herewith.  The  chart,  as  filled  in  for  pro- 
duction, shows,  for  instance,  at  a  glance 
that  Avon  Street  is  finished  except  60  per 
cent  of  the  surface;  that  the  foundation  on 
Broad  Street  is  about  10  per  cent  complete, 
and  that  the  excavation  on  Cornelia  Street 
is  90  per  cent  complete.  This  chart  is  made 
on  tracing  cloth  and  is  brought  up  to  date 
every  other  day,  and  a  print  is  taken  from 
it  each  week  on  which  the  date  is  stamped. 
These  prints  serve  as  a  permanent  record 
for  the  office,  showing  the  stage  of  the  work 
at  all  times  for  each  street  paved  during 
the  year. 

This  chart  keeps  the  office  force  in  close 
touch  with  the  field  work  and  enables  it  to 
order  material  intelligently  as  well  as  to 
make  sure  that  the  work  is  progressing 
according  to  schedule. 

The  4  X  6  in.  cards  illustrated  are  used  to 
keep  track  of  the  cost  as  the  work  pro- 
gresses. A  report  card  is  made  out  in  the 
office  for  all  foremen  for  each  pay  period  of 
two  weeks,  showing  the  jobs  worked  on  and 
the  unit  cost.  These  cards  summarize  the 
report  cards  which  the  foremen  are  obliged 
to  send  into  the  office  each  day.  By  means 
of  them  the  cost  of  similar  work  done  by 
different  foremen  is  compared,  bringing  out 
the  strong  and  weak  points  of  the  organiza- 
tion. This  comparison,  being  known  to  the 
organization,  furnishes  a  strong  incentive 
to  efficient  work. 

The  progress  cost  cards,  shown  herewith, 
which  are  made  out  for  each  job,  are  kept  in 


the  same  file.  On  them  are  entered  the 
amounts  of  labor  cost,  under  the  correct 
heading  of  the  kind  of  work,  the  foremen 
doing  the  work  and  the  date  of  the  payroll. 
Under  this  system  the  foremen's  report 
cards  may  be  referred  to  at  any  time  to 
trace  out  the  unit  cost  of  any  particular 
job.  For  example,  the  $672.48  entered  for 
excavation  against  Broad  Street  was  done 
by  foreman  No.  3,  J.  H.  Brown,  and  the 
unit  cost  for  it  was  42  cents  per  cubic  yard, 
as  shown  by  his  report  card  for  the  July  5 
payroll.  This  method  of  following  the  cost 
of  the  work  is  readily  referred  to  and  is 
used  daily  to  ascertain  if  any  part  of  the 
work  is  exceeding  the  estimate.  If  such  is 
the  case,  with  no  apparent  excuse,  a  remedy 
is  applied  before  it  is  too  late.  It  is  an 
accepted  fact  on  large  construction  opera- 
tions that  some  such  system  of  keeping 
track  of  cost  and  progress  is  a  necessity.  It 
was  considered  all  the  more  desirable  for 
the  city  because  of  the  scattered  nature  of 
the  work. 

Quantity  of  Work  Completed 

The  total  amount  of  pavement  built  by 
the  city  during  the  1915  season  was  90,031.8 
sq.  yd.,  of  which  73,799.6  sq.  yd.  was  sheet 
asphalt.  In  addition  the  city  also  con- 
structed sewers,  sidewalks,  bridges  and 
other  work,  bringing  the  total  cost  to 
$322,920.08.  At  the  same  time  there  was 
spent  on  contract  work  $135,320.42,  thus 
making  the  total  cost  of  improvements  for 
the  fiscal  year  ended  Feb.  29  last 
$458,240.50. 

The  overhead  engineering  on  all  of  the 
foregoing  work  amounted  to  $7,095.76,  or 
1.5  per  cent  of  the  value  of  the  work  done. 

Costs  in  Detail 

In  order  to  afford  a  comparison  of  the 
figures  on  unit  costs  there  are  given  in 
Table  1  the  cost  of  materials  and  labor  used 
in  the  construction  of  pavements,  all  the 
material  prices  being  f.o.b.  Flint,  except 
that  for  cement,  which  is  the  price  delivered 
on  the  line  of  work. 


Table  1 — Unit  Costs  of  Road  Work 

Asphalt,  per  ton  : 

Bermudez     $29.36 

Standard 13.91 

Trinidad    21.37 

Texaco    14.11 

Fluxing  oil,  per  ton 8.85 

Binder  stone,  per  ton 1.28 

I.imestone  dust,  per  ton 4.10 

Asphalt  sand,   per  cu.  yd 1.09 

Concrete  gravel,  per  ton 0.83 

Paving  brick,  per  sq.  yd 0.88 

Cement,  per  bbl 1.29 

Laborers,  per  hr.  for  10-hr.  day 0.25 

Teams,  per  hr.  for  10-hr.  day 0.55 


As  the  total  excavation  for  paving  was 
more  than  50,000  cu.  yd.,  and  as  but  one 
steam  shovel  was  available,  it  was  necessary 
to  use  hand  labor  on  about  two-thirds  of 
the  work.  In  the  selection  of  streets  the 
hand  labor  was  favored  at  all  times,  which 
makes  the  saving  shown  by  the  steam  shovel 
even  larger  than  is  indicated  by  the  figures 
in  Table  2.  In  addition  to  the  excavation 
it  was,  of  course,  necessary  to  have  a  hand 
crew  working  ahead  of  the  steam  roller  put- 
ting the  subgrade  in  condition  for  concrete. 
It  will  also  be  noted  that  the  cost  of  this 
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finished  grading  on  work  done  by  the  steam 
shovel  is  one-third  less  than  on  the  streets 
excavated  by  hand. 

These  costs  show  that  had  all  the  excava- 
tion been  done  by  steam  shovel  a  saving  in 


Table  2 — Comparative  Costs  of  Steam-Shovel  and 
Hand  Excavation 

Steam-Shovel  Excavation 

Total  cubic  yards 16,838.9 

Labor  cost   $4,965.01 

Average  cost  per  cu.  yd 0.295 

Average  cost  per  sq.  yd.,  finish  grading.  .  0.042 

Total  average  labor  cost  per  cu.  yd 0.377 

Average  cost  of  fuels,  oils,  etc.,  per  cu.  yd.  O.OlS 
Reimbursement    of    equipment    fund    for 

depreciation  and  repairs 0.033 

Total    average    coat    of    excavation    per 

cu.  yd 0.425 

Hand  Excavation 

Total  cubic  yards 34.464.5 

Labor  cost $15,913.43 

Average  cost  per  cu.  yd 0.46 

Average  cost  per  sq.  yd.,  finish  grading. .  0.063 

Total  average  labor  cost  per  cu.  yd 0.570 

Reimbursement    of    equipment    fund    for 

depreciation  and  repairs 0.028 

Total    average    cost    of    excavation    per 

cu.    yd 0.598 


cents  of  17.3  times  34,464.5  would  have  been 
made,  which  amounts  to  $5,962.36.  Thus,  if 
a  new  machine  had  been  bought,  its  cost 
would  have  been  saved  in  a  single  season. 

Cost  of  Curb  Work 

With  the  exception  of  six  streets  on  which 
brick  pavement  and  stone  curbing  were 
used,  and  two  others  having  straight  con- 
crete curbs,  a  combined  curb  and  gutter  was 
used.  Two  gangs  of  fifteen  men  each  were 
working  on  this  feature  of  the  paving 
almost  all  season.  By  having  a  finisher  on 
either  side  of  the  street  the  graders  could 


BLUE  PRINTS  OF   PROGRESS  CHART   MADE   AND  DATED  EACH  WEEK  GIVE  ACCURATE  RECORD  OF  PROGRESS   OF    WORK    ON    EACH    STREET 
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TaMLM  3 CO«T  or  COMBINKO  CUBB  AND  QUTTBt 

Total  lin.  ft.  curb  and  cutter 47,967 

Total   number   of  wafon   loads    (1^    cu. 

yd.)    travel    2,871 

Averace  coat  gravel  per  load  at  pit 10.93 

Averace  cost  of  delivery  on  job  per  load.  0.98 
Average  length  In   ft   built  per  load  of 

gravel    20 

Average  coat  of  gravel  per  ft 10.0924 

Average  length  In  ft.  of  curb  and  gutter 

per  Dbl.  of  cement 10.7 

Average  coat  of  cement  per  ft 10.1206 

Average  coat  of  labor 0.1300 

Reimbursement    of    equipment    fund    for 

depreciation  and  repairs 0.0214 

Total   average   coat   of  curb  and   gutter 

per  ft.    $0.3644 


.follow  the  curb  gangs  very  closely.  An 
average  of  400  ft.  per  day  was  placed.  The 
unit  cost  of  labor  and  material  for  this 
work  is  as  shown  in  Table  3. 

Cost  of  Concrete  Foundations 

A  6-in.  concrete  base  of  1:3:6  mixture 
was  placed  on  all  the  streets.  The  gravel 
was  unloaded  from  cars  and  delivered  on  the 
line  of  the  work  by  teams  and  wagons.    The 


gives  the  cost  of  the  concrete  work  for  the 
year. 

Brick  Surfacing 

It  has  already  been  stated  that  but 
16,232.2  sq.  yd.  of  brick  pavement  was  laid. 
As  this  amounted  to  only  about  18  per  cent 
of  the  total  paving  and  was  made  up  of  com- 
paratively small  jobs,  its  cost  is  not  as  low 
for  this  class  of  work  as  the  main  surfacing 
costs  are  for  asphalt  paving  work.  The 
average  cost  of  brick  paving,  with  a  stone 
curb  and  6-in.  foundation,  excluding  the  cost 
of  excavation,  was  $2,128  per  square  yard. 
The  amount  of  material  per  square  yard  of 
surface  was  40  brick,  1/40  bbl.  of  cement, 
1/25  load  of  cushion  sand  and  1/200  load  of 
slushing  sand.  The  cost  of  material  and 
labor  for  these  items  per  square  yard  is 
shown  in  Table  5. 

Largest  Saving  on  Sheet  Asphalt 

The  greatest  saving  was  made  on  sheet- 
asphalt  surface.    Enough  money  was  made 


Table  6 — Cost  or  Asphalt  Plant 

Original  cost  of  plant  erected. . -39,245.00 

Cost  of  foundation 380.76 

Kettle  shed    493.92  ' 

Bulldinss  (ofllce,  engine  room  and 

limestone  dust  shed) 742.88 

Flux  oil  tank 302.89 

MiscellaneouH  equipment  for  plant 

and  street   638.14 

Total  cost  of  plant  and  equipment  311,803.69 

Cost  of  Ave  asphalt  wagons 3824.76 

Cost  of  asphalt  roller 2,350.00 

Total  cost  of  street  equipment.  . .  3,174.76 

Grand  total    $14,978.35 


allowed  a  depreciation  of  20  per  cent,  and 
the  rest  a  depreciation  of  10  per  cent, 
amounting  in  all  to  $2,803.63.  The  asphalt 
plant  is  located  on  the  Pere  Marquette  Rail- 
road, as  near  the  center  of  the  city  as  pos- 
sible. The  average  hauling  distance  during 
the  past  aea.son  was  0.96  miles,  but  one  haul 
of  more  than  2  miles  and  one  of  less  than 
Yi  mile  occurred.  The  average  cost  of  de- 
livering    the     asphalt     during     the     year 


m/iOAn    Sr/frrr 

PAVBMINT 

EXCAVATIOIf      1   COBlTkCnTTER 

rOUNDATION 

SURFACI 

MISCELLANEOUS 

PAT  MOLL {        AMOUNT 

PAT  MOLL 

AMOUNT 

PAT  POLL 

AMOUNT 

3JS\ 

967S 

■4$ 

6Ae^36Z 

oo 

ZS'*- 

47 zz 

/o 

fj-s 

4  /a 

90 

SJ-/1 

76 

ySO 

7/>&  1  /7a 

39 

zsie 

I7A 

/9 

7J-I9 

7 

/-# 

1/te 

ze4 

az 

i/izz  no 

oz 

9Aa 

/3Z 

1? 

■*/»« 

IZ 

IS 

1 

..,^.,.''/.C'f4' 

00 

,.,-.,.*  tiz 

oo 

,r.'f 

V^^ 

00 

J 

f,07i 

M 

.„...,/ 

Wzf 

t>9 

1 

3                       JiH-SSOWN        ^       rOMM.N          FAT  BOLL  tNOI~0^l7</Z.y    SJ9/S- 

Ave.  No,  of  DioD  employed  per  4«y   //        Ave.  rile  per  hour  -ZfT     Ave.  No.  of  teems  employed     V 

JOB 

KINO  QW  WORK 

QUANTITY 

COOT 

UNITCOIT 

/Sroaaf  6/-  Paf't 

^xcat^ahon 

leoo  Cu  /ds 

-»67Z 

4B 

■^Z^l 

£>ayton  l5/  Pairi- 

ft 

IZZ    '     ' 

fA. 

36 

38  f 

Hami/for>  /\ife  Fhi/(^ 

// 

231    •     ' 

/ZO. 

IZ 

SZ^ 

1 

TOTAL  AMOUNT          '^  J^  ^ ^        9S 

^^ei'^.  ffaAA    ^^.^^..^j.  ,^.  ^*^^y  ^    -S  ^ymt.MM^  ttrf 

.SLjjt^  it                    V                   ^   ^ 

c^'^  -^ 

PROGRESS  COSTS  FOR  EACH  JOB  ARE  TRACED  TO  FOREMEN'S  REPORT  CARDS    (AT  RIGHT)    IF  EXCESSIVE  COSTS  APPEAR 


average  length  of  haul  was  0,47  miles,  and 
the  average  cost  per  ton-mile  was  39.6  cents. 
It  will  be  noted  that  for  this  length  of  haul 
the  cost  falls  very  close  to  the  ton-mileage 
curve  plotted  for  hauling  asphalt.    Table  4 


Tablb  4 — Cost  or  Concrete  Foundations 

Total  number  sq.  yd.  foundation 90,031.8 

Total  number  carloads  gravel 654.0 

Total  weight  of  gravel,  In  tons 26,420.0 

Average  weight  of  gravel  per  car.  In  lb.  .96,300.0 

Average  cost  of  gravel  on  tracks  per  car  $39.65 
Average  cost  of  unloading  cars : 

(l)Shovelers  (band)   4.50 

(2)  Teaming  9.00 

Total  number  wagon  loads  (IH  cu.  yd.) 

gravel    10,819.0 

Average  number  wagon  loads  per  car.  . . .  19.5 

Average  weight  of  wagon  load,  in  lb. . . .  4,880.0 

Average  cost  per  wagon  load  on  track..  $2.03 
Average  cost  per  wagon  for  delivery  on 

Job    0.69 

Cost  of  gravel  on  tracks  per  ton 0.83 

Average  coet  of  unloading  gravel  per  ton  0.091 

Average  cost  of  hauling  gravel  per  ton.  .  0.182 
Amount  of  gravel  per  sq.  yd.  foundation, 

in  lb 587.0 

Cost  of  gravel  per  sq.  yd.  on  track 10.244 

Cost    of    unloading    and    delivering    on 

street  per  sq,  yd 0.08 

Total  average  cost  of  gravel  per  sq,  yd..  0.3240 

Coat  of  water  per  aq.  yd 0.0075 

Number  of  sq.   yd.    foundation   per   bbl. 

cement    5.47 

Average  cost  of  cement  per  sq.  yd tO.2850 

Amount  of  depreciation  on  equipment...  0.0007 

Average  cost  of  labor  iier  sq.  yd 0.0850 

Total   average  cost  of  foundation   per 

sq.  yd ; $0.6522 

Tablb  5 — Cost  op  Brick  SusrACiNO 

Brick,  f.o.b.  Flint $0.88 

Delivering  brick  on  line  of  work 0.08 

Cement 0.03 

Cushion  sand    0.04 

Slushing  sand 0.01 

Fixing  sand  bed,  laying,  rolling  and  slushing 

brlcTc  0.16 

Total  average  cost  of  brick  surface $1.20 


on  this  work  alone  to  more  than  pay  for  the 
plant  and  equipment  twice  over.  Exclusive 
of  grading,  the  average  cost  of  asphalt  pav- 
ing was  $1.51  per  square  yard.  All  of  the 
sheet-asphalt  pavements  were  laid  in  resi- 
dence districts  with  widths  of  24  and  26  ft. 
Texaco  asphalt  was  generally  used  in  the 
binder  with  an  average  penetration  for  the 
season  of  75.5.  Mexican  asphalt  mixed  half 
and  half  with  either  Bermudez  or  Trinidad 
was  chiefly  used  in  the  top  with  an  average 
penetration  of  65.3.  An  average  of  24.9  per 
cent  of  the  sand  used  passed  an  eighty-mesh 
screen,  and  29.3  per  cent  of  the  total  aggre- 
gate used  passed  this  screen. 

The  percentage  of  bitumen  for  the  season 
averaged  10.9.  The  total  cost  of  the  plant 
and  equipment  is  listed  in  Table  6. 

Of  the  above  items  of  plant,  the  equip- 
ment, asphalt  plant,  wagons  and  roller  were 


amounted  to  23.7  cents  per  ton-mile.  The 
asphalt  surfaces  placed  consisted  of  1%  in. 
of  binder  and  a  1-in.  top.  The  average 
amounts  of  material  used  and  cost  per 
square  yard  of  surface  are  given  in  Table  7. 
The  total  yardage  of  sheet  asphalt, 
73,799,6,  times  the  difference  in  the  contract 
price  offered  for  the  work  and  the  actual 
cost,  38  cents  per  square  yard,  equals 
$28,043.85.  Less  $2,803.63  depreciation, 
this  amounts  to  $25,240.22  saved  on  the 
asphalt  surfacing  alone. 

Extensive  Work  Contemplated  for  This 
Year 

Petitions  have  already  been  presented  to 
the  Council  for  more  than  120,000  sq.  yd.  of 
additional  sheet-asphalt  pavement  to  be 
built  during  the  coming  season.  In  addition 
to  this  plans  are  complete  for  constructing 


Table  7 — Avbraob  Amounts  op  Material  Used,  and  Total  Cost  Per  Square  Tard 


Amount 
Binder  Material  per  so.  yd. 

Texaco  asphalt  6,47  lb. 

Fluxing   on    : 15  lb. 

Sand 16.35  lb. 

Binder  stone S9.70  lb. 

Cost  of  material  In  binder 


Coat 
per  lb. 

$0.007055 
0.004  4  25 
O.O0042.'i 
0.000640 


Cost 
per  sq.  yd. 

$n.o3sr.9 

0.000«fi 
O.O0G9.^ 
0.05740 


Top 

iff  ' 


One-haff  Trinidad  and  one-half  Mexican 18.50  lb. 

Fluxing  oil  2.20  lb. 

Sand    .    147.15  lb. 

Mmestone  dust  15.20  lb. 

Material  in  top 

Coal,  electric  power  and  water 

Labor  at  plant 

Labor  on  street 

Teaming    ,■••',••■■■. 

Salary  of  expert,  engineer  In  charge  and  assistants 


0.008820 
0.004425 
0.000426 
0.002050 


n.lf.317 
0.00973 
0.06254 
0.03116 


Total  average  cost  of  asphalt  pavement  per  square  yard 


$0.1036 


$0.2666 
0.020O 
0.0844 
0.0668 
0.0S3O 
0.0300 

$0.6044 
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sanitary  and  storm  sewers  on  a  much  larger 
scale  than  during  the  past  year,  when  more 
than  21  miles  of  sewers  were  completed. 
The  new  equipment  purchased  to  prosecute 
this  work  includes  a  sewer  excavator,  an- 
other steam  shovel  and  a  crane  for  unload- 
ing gravel.  It  is  expected  that  practicallj' 
all  of  this  work  will  be  done  by  day  labor, 
and  the  engineering  department  is  ambi- 
tious to  make  at  least  as  good  a  record  as 
that  of  the  past  season. 


Are  Rock- Fill  Dams  Safely  Designed? — What 
Failure  of  Lower  Otay  Dam  Teaches 

study  of  Disaster  Indicates  That  Downstream  Surface  Must  Be  Able  to 
Withstand  Heavy  Overpour  for  Short  Period  Without   Gorsing  of  Fill 

By  GEORGE  S.  BINCKLEV 
Consulting  Hydraulic  Engineer,  Los  Angeles 


Double-End  Motor  Trucks  Clean 
Los  Angeles  Streets 

FIVE  auto  trucks  carrying  1200-gal. 
tanks  have  recently  been  put  in  service 
by  the  street-cleaning  department  of  the 
City  of  Los  Angeles.  The  trucks  are 
equipped  with  both  front  and  rear  nozzles; 
those  in  front  for  flushing  and  those  behind 
for  sprinkling.     The   nozzles  are  so  con- 


THE  MORE  disastrous  a  failure  is,  the 
more  valuable  are  its  lessions.  In  engi- 
neering especially,  much  is  learned  from 
failure — little  from  success.  The  construc- 
tion and  continued  existence  in  service  of 
the  Lower  Otay  dam  taught  nothing.  The 
margin  of  safety  that  held  it  together 
under  a  head  of  water  15  ft.  below  the 
spillway  level  in  1907  is  unknown,  and  can 
never  be  known. 

But  the   failure  of  this  recklessly  con- 
ceived and  crudely  constructed  example  of 


■■■k'^x.  .^M 


DOUBLE-END  TRUCKS  CLEAN  BO-FT.  STREET  FROM  CURB  TO  CURB  IN  ONE  TRIP 


structed  that  there  ia  no  overlapping  of  the 
streams,  and  the  spread  is  such  that  one 
trip  covers  the  50-ft.  streets  from  curb  to 
curb.  Water  is  delivered  at  a  pressure  of 
60  lb.,  supplied  by  a  centrifugal  pump  di- 
rect-connected to  the  truck  engine.  The 
trucks  are  being  operated  two  eight-hour 
shifts  per  day,  covering  a  distance  of  30 
miles  in  each  shift,  and  are  said  to  be  mak- 
ing a  very  creditable  coat  account  showing. 
The  trucks  are  of  the  Morelnnd  make. 


Sawed  Lumber  Pilinjir 

Sawed  lumber  instead  of  bare  poles  for 
piling  in  the  prevention  of  levee  breaks 
along  the  Mississippi  River,  first  tried  at 
New  Orleans,  has  proved  so  successful,  ac- 
cording to  the  National  Lumber  Manufac- 
turers' Association,  that  the  use  of  wooden 
interlocking  piling  is  said  to  be  spreading 
rapidly.  An  advantage  claimed  for  the 
wooden  interlocking  piling  ia  that  it  does 
not  buckle  and  bend  when  driven.  These 
piles  have  also  been  used  in  caisson  work, 
sewerage  and  waterworks  excavations. 


lay  engineering  has  a  value  of  its  own.  So 
long  as  it  stood  up,  no  matter  how  fearfully 
narrow  the  margin  by  which  it  stood,  the 
fact  that  it  did  stand  was  to  the  layman  suf- 
ficient and  triumphant  proof  of  its  safety. 
Even  well  qualified  engineers  were  mild  in 
their  criticism,  for  to  question  the  safety  of 
this  dam  was  to  invite  a  demand  for  mathe- 
matical proof  of  its  weaknes.s — something 
not  easy  to  furnish  with  a  desirable  degree 
of  finality.  The  fact  that  the  nature  of  the 
stresses  and  the  elements  of  resistance  in  a 
pile  of  loosely  dumped  rock  are  not  suscepti- 
ble of  mathematical  determination  probably 
accounts  for  a  great  deal  of  the  freedom 
from  drastic  criticism  to  which  this  dam 
would  otherwise  have  been  subjected. 

Now  the  Lower  Otay  dam  is  gone,  and 
criticism  may  rest  on  the  safe  basis  of  dis- 
aatroua  fact.  So  we  find  that,  (luite  aside 
from  descriptive  or  historical  articles,  this 
failure  has  brought  out  a  number  of  others 
of  a  critical  or  analytical  character,  and 
there  can  be  little  doubt  that  the  dissection 
of  this  unpleasing  corpse  will  be  profitable 
to  the  engineering  profession. 


Where  a  type  of  engineering  construction, 
even  though  it  be  approved  by  ripe  judg- 
ment and  established  by  experience,  lacks 
a  firm  and  rational  mathematical  basis,  it  is 
wholesome  that  from  time  to  time  it  should 
be  subjected  to  severe  question.  Of  all 
types  of  engineering  structures  bridge  de- 
sign would  seem  to  be  that  most  completely 
susceptible  of  treatment  by  rigid  mathe- 
matical processes.  Yet  the  failure  of  the 
greatest  bridge  ever  attempted  demon- 
strated unsuspected  imperfections  and 
taught  great  lessons.  In  the  design  and 
construction  of  dams  judgment  far  more 
than  mathematics  must  control.  Upon  a 
mathematical  skeleton  must  be  built  up  a 
structure  that  must  not  merely  stand  but 
stand  safely. 

Those  elements  in  the  design  of  a  dam 
that  are  calculable  are  few  and  compara- 
tively simple;  the  many  that  must  be  de- 
termined by  the  judgment  and  experience 
of  the  engineer  are  of  equal  or  even  superior 
importance.  So  in  the  design  of  a  rock- 
fill  dam  the  wise  engineer  will  trust  his 
mathematics  only  so  far  as  he  must.  At 
best  his  results  will  be  auggestive,  and  not 
finally  controlling.  He  knows,  or  should 
know,  that  an  embankment  of  rock  so  steep 
that  its  surface  represents  the  natural  angle 
of  repose  of  the  material  is,  at  its  surface, 
in  a  condition  approaching  unstable  equilib- 
rium. Hence  he  will  make  the  slope  of 
the  lower  angle,  not  upon  the  basis  of  a 
mathematical  determination,  but  in  accord- 
ance with  his  peraonal  judgment  and  ex- 
perience. He  will  contemplate  the  dangers 
that  may  threaten  hia  structure,  and  in  the 
light  of  his  own  knowledge  and  with  proper 
regard  for  established  practice  he  will  pro- 
vide safeguards. 

Condition  at  Lower  Otay  Dam 

In  considering  the  rock-fill  dam  as  a  dis- 
tinct type  of  construction,  it  will  be  helpful 
to  analyze  briefly  the  general  conditions 
that  existed  at  the  Lower  Otay  dam  at  the 
time  that  it  failed.  Certain  of  these  condi- 
tions are  not  open  to  question,  while  others 
must  be  deduced  from  evidence. 

In  the  first  place,  full  hydrostatic  pres- 
sure existed  all  over  the  upstream  surface 
of  the  .steel  diaphragm  or  the  thin  enclosing 
walls  of  concrete  on  the  axis  of  the  dam. 
Hence  the  only  resistance  offered  to  this 
pressure  is  found  in  the  mass  of  rock  on 
the  down.stream  side  of  the  diaphragm.  But 
in  adition  to  this  hydrostatic  pressure  there 
existed  an  additional  pressure  against  the 
diaphragm  due  to  the  weight  of  the  up- 
stream rock  fill.  Although  it  is  diflkult 
or  perhaps  impossible  to  state  with  mathe- 
matical certainty  just  how  much  this  addi- 
tional pressure  amounted  to,  a  rough  inves- 
tigation by  Rligh'a  method  indicates  that 
the  aggregate  of  this  pressure  and  the  hy- 
drostatic component  would  be  nearly  or 
quite  double  that  of  the  hydrostatic  alone, 
although  the  direction  of  the  resultant  of 
these  two  forces  would  fall  below  the  hori- 
zontal. 

It  ia  hardly  too  much  to  say  that  the  re- 
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sistance  that  a  large  mass  of  loose  rock  will 
oppose  to  horizontal  displacement  is  wholly 
unnnown.  The  recorded  failures  of  rock-fill 
dams  illuminate  this  phase  of  the  problem 
but  little,  as  they  always  seem  to  have  been 
complicated  by  conditions  of  erosion  or 
overpour.  Hence  we  have  here  a  condition 
on  the  upstream  side  of  the  dam  defined  by 
fairly  determinate  forces,  opposed  on  the 
downstream  side  by  a  mass  having  qualities 
of  resistaijce  of  which  nothing  definite  is 
known. 

Rapid   Change   When    Dam    Was   Over- 
topped 

So  much  for  the  conditions  existing  with 
a  full  reservoir.  The  dam  may  sustain  its 
load,  but  with  what  margin  of  safety  can- 
not be  known.  The  Lower  Otay  dam  did 
actually  withstand  the  pressure  of  a  full 
reservoir.  But  when  it  was  overtopped  a 
rapid  and  profound  change  in  the  conditions 
controlling  its  stability — probably  slight 
enough  to  begin  with — took  place.  The 
voids  in  the  loose  rock  fill  on  the  downstream 
side  filled  with  water  which,  against  the  re- 
sistance of  the  tortuous  channels  through 
the  voids,  forced  its  way  out  of  the  mass 
downstream. 

The  excellent  evidence  obtained  from  eye- 
witnesses and  graphically  arranged  in  the 
three  diagrammatic  sketches  in  the  Engi- 
neering Record  of  Feb.  12,  1916,  page  225, 
proves  that  the  earthen  dike  which  was 
built  on  top  of  the  dam  to  a  height  of  about 
5  ft.  above  the  top  of  the  steel  and  concrete 
core  was  first  overtopped  by  from  4  to  6  in. 
of  water,  and  was  then  carried  out  near  the 
center  and  probably  down  to  the  top  of  the 
steel  diaphragm.  The  flow  through  this 
rapidly  widening  break  in  the  dike  was  suf- 
ficient to  gorge  quickly  the  already  partly 
saturated  rock  fill  and  break  through  the 
lower  face  with  sufficient  force  to  displace 
large  rock  from  the  steep  slope.  As  this 
slope  was  built  on  the  natural  angle  of  re- 
pose, taking  material  from  the  toe  naturally 
tended  to  put  into  motion  everything  on  the 
slope  above,  and  the  sudden  reduction  in 
the  effective  weight  of  the  rock  fill  due  to 
its  partial  submergence,  aggravated  by  the 
disruptive  force  of  the  hydrostatic  pressure 
within  the  mass  itself,  made  destruction 
swift  and  inevitable.  As  a  matter  of  fact 
there  was  an  interval  of  twenty  minutes  be- 
tween the  time  the  first  serious  break  oc- 
curred in  the  earth  like  on  top  of  the  dam 
and  the  moment  of  failure  of  the  structure 
itself — a  period  quite  long  enough  for  the 
downstream  portion  of  the  rock  fill  to  be- 
come disastrously  gorged. 

Considerable  stress  has  been  laid  by  other 
writers  upon  the  fact  that  this  rock  fill  con- 
tained a  great  deal  of  fine  material,  and  the 
writer  is  inclined  to  agree  that  this  was  an 
element  of  weakness  in  reducing  the  vol- 
ume of  the  voids  and  retarding  the  escape 
of  water  from  the  fill.  But  he  does  not  be- 
lieve that  the  destruction  of  this  or  any 
other  rock-fill  dam  can  be  ascribed  to  the 
actual  erosive  effect  of  the  overpour,  either 
by  the  displacement  of  material  on  the  sur- 
face or  the  washing  of  it  out  from  within 
the  fill.  All  evidence  is  against  such  a 
hypothesis.  But  that  the  gorging  of  such 
a  mass  with  water  reduces  its  effective 
weight  and  consequently  its  resistance  to 
displacement,  and  that  under  such  condi- 
tions there  must  exist  a  disruptive  force 
within  the  mass  itself  due  to  hydrostatic 
pressure,  there  can  be  no  question.  Hence 
in  view  of  the  fact  that  the  Lower  Otay 
dam  actually  resisted  the  static   pressure 


due  to  a  full  reservoir,  but  failed  when 
overtopped,  the  writer  believes  that  to  the 
existence  of  the  conditions  described  above 
must  be  attributed  the  failure  of  this  dam. 

How  Would  Morena  Dam  Have  Behaved? 

The  question  naturally  arises :  Would  the 
Morena  dam  have  survived  the  same  condi- 
tions that  destroyed  the  Lower  Otay  dam? 
As  engineering  works  the  two  structures 
are  not  to  be  compared.  Yet  it  is  perti- 
nent to  examine  the  dangers  that  threatened 
the  Morena  dam  at  the  time  of  the  recent 
floods. 

In  the  first  place,  for  some  reason  not  ap- 
parent, racks  of  railroad  iron,  spaced  1  ft. 
apart,  were  placed  in  front  of  the  spillway, 
which  in  turn  was  provided  with  radial 
gates  by  which  it  could  be  closed  completely. 
It  is  plain  that  it  was  intended  to  make  pos- 
sible the  utilization  of  storage  to  within  a 
few  feet  of  the  top  of  the  dam — in  fact  it 
actually  rose  to  within  18  in.  of  the  top 
of  the  parapet.  Leaving  aside  what  would 
appear  to  be  the  very  doubtful  propriety  of 
such  an  arrangement,  the  fact  is  that  the 
large  amount  of  floating  debris  brought 
down  the  reservoir  by  the  rapidly  rising 
water  promptly  stopped  the  flow  through 
the  spillway  so  completely  that  with  a  head 
of  3  ft.  of  water  above  the  spillway  level 
and  all  the  radial  gates  wide  open  the  depth 
of  water  on  the  floor  of  the  spillway  was  but 
3  in.  With  the  spillway  entirely  useless,  a 
few  hours  more  of  heavy  rain  would  have 
produced  an  enormous  overpour. 

It  is,  the  writer  believes,  extremely  un- 
likely that  the  Morena  dam  would  have  sus- 
tained such  a  condition  for  more  than  the 
short  period  that  would  have  been  required 
for  the  gorging  of  the  fill.  While  the  lower 
angle  of  its  downstream  slope  provided  a 
stability  superior  to  that  of  the  Lower  Otay 
dam,  the  greater  distance  which  the  water 
from  the  overpour  would  have  to  traverse 
before  escaping  at  the  toe  of  the  fill  would 
increase  the  extent  of  the  gorging  and  ag- 
gravate the  loss  of  effective  weight  of  the 
mass  and  the  disruptive  force  of  the  hydro- 
static pressure  within  the  mass  itself. 
Actual  erosion  of  the  surface  of  the  fill  by 
the  flow  of  water  over  it  would  probably 
not  be  a  factor  at  all,  but  displacement  of 
material  from  the  surface  of  the  slope  by 
the  escape  of  water  from  within  would  prob- 
ably be  an  important  or  even  vital  element 
in  the  flnal  catastrophe. 

The  destruction  of  the  Lower  Otay  dam 
carries  one  kind  of  lesson.  But  the  narrow 
escape  of  the  great  Morena  rock  fill  carries 
another  and  perhaps  more  valuable  warning. 
The  Otay  dam  cannot  be  considered  as  an 
example  of  engineering  design  or  even  good 
construction.  But  the  Morena  dam  is  the 
work  of  an  engineer  of  standing  and  experi- 
ence, and  is  therefore  more  properly  subject 
to  engineering  criticism  where  weakness  or 
error  in  design  has  been  developed.  The 
lesson  in  both  cases  is  plain.  From  the 
Lower  Otay  we  again  have  tragically  em- 
phasized the  folly  of  intrusting  engineering 
works  to  untrained  or  reckless  hands.  And 
from  the  narrow  escape  of  the  great  Morena 
rock  fill  few  engineers  will  fail  to  realize 
with  the  shock  of  sudden  remembrance  the 
grim  hazards  of  an  obstructed  or  insuf- 
ficient spillway. 

What  Rock-Fill  Dams  Require  for 
Safety 

The  writer  believes  it  proper  to  conclude 
that  a  rock-fill  dam  that  is  at  all  likely  to  be 
overtopped  must,  for  even  reasonable  safety, 


be  provided  with  a  downstream  surface  that 
will  carry  a  heavy  overpour  for  a  short 
period  without  leakage  through  into  the 
mass  below  sufficient  even  partly  to  gorge 
the  fill,  and  that  to  secure  a  reasonable  sta- 
bility the  angle  of  the  downstream  slope 
should  be  considerably  lower  than  the  natu- 
ral angle  of  repose  of  the  material  of  which 
it  is  constructed. 

And  finally,  in  view  of  the  fact  that  no 
failure  of  an  arched  masonry  dam  has  ever 
been  recorded — even  though  this  principle 
has  been  ignorantly  and  recklessly  applied^ 
it  seems  very  likely  indeed  that  where  the 
conditions  are  favorable  a  well-designed 
arch  of  concrete  or  masonry  will  prove  not 
only  a  better  and  safer  structure  but  actu- 
ally cheaper  than  a  rock-fill  dam  designed 
and  constructed  with  due  reference  to  safety 
and  watertightness. 


Engineers  Investigate 

Charges  Against 

City  Engineer 

Show  That  Official  Directed  Work  Efficiently 
and  Safely — Accusations  Not  Based  on  Ac- 
tual Facts  or  Engineering  Knowledge 

A  precedent  has  been  established  by  the 
Canadian  Society  of  Civil  Engineers  in 
coming  to  the  aid  of  an  unjustly  accused 
member  of  the  profession.  G.  W.  Craig, 
city  engineer  of  Calgary,  was  recently  ac- 
cused by  one  of  that  city's  officials  of  neglect 
in  certain  details  of  the  construction  of  a 
bridge.  A  committee  of  engineers,  after 
making  a  thorough  investigation,  declared 
the  charges  against  the  city  engineer  and 
his  associates  to  be  without  justification. 

For  nearly  a  year  there  had  been  public 
criticism  of  the  Calgary  engineering  de- 
partment by  one  of  the  aldermen.  He  had 
at  one  time  been  waterworks  engineer,  but 
was  dismissed  when  that  office  was  abol- 
ished for  economical  reasons  and  the  water- 
works department  placed  under  the  direc- 
tion of  the  city  engineer.  He  was  later 
elected  an  alderman  and  also  opened  an 
office  for  the  practice  of  consulting  engineer- 
ing. The  work  of  the  city  engineering  de- 
partment was  greatly  handicapped  by  his 
continual  fault-finding. 

Finally  the  alderman's  criticism  focused 
itself  upon  the  construction  of  a  reinforced 
concrete  arch  bridge  being  built  by  the  city 
over  the  Bow  River  at  Center  Street. 
Charges  made  to  the  city  council  by  this 
alderman  reflected  upon  the  ability  and 
good  judgment  of  the  city  engineer  and  his 
associates.  G.  W.  Craig,  city  engineer,  is 
an  associate  member  of  the  American 
Society  of  Civil  Engineers.  The  local  mem- 
bers of  that  organization  took  the  matter 
up  with  him,  as  it  was  evident  that  if  the 
facts  were  as  Mr.  Craig  presented  them  his 
reputation  as  an  engineer  was  being  at- 
tacked largely  for  political  rea.sons. 

Engineers  Offer  Free  Service 

As  this  was  a  matter  between  engineers 
it  was  thought  that  it  should  be  settled 
within  the  profession.  The  executive  board 
of  the  Calgary  branch  of  the  Canadian 
Society  of  Civil  Engineers  offered  to  in- 
vestigate the  matter  without  charge.  Ac- 
cordingly, the  Calgary  city  council  requested 
the  alderman  to  draft  his  charges  and  the 
city  engineer  to  answer  them  in  writing. 
Three  members  of  the  Calgary  branch  of 
the  Canadian  Society  of  Civil  Engineers 
were  selected  as  an  investigating  commit- 
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tee.  The  alderman's  charges  were  presented 
in  writing,  together  with  the  city  engineer's 
reply. 

Public  meetings  were  held,  at  which  the 
alderman  preferring  the  charges  refused  to 
appear  for  examination.  On  the  other  hand, 
the  city  engineer,  the  engineer  in  charge  of 
design  and  construction  of  the  bridge  and 
the  city  chemist  who  had  charge  of  the  city 
testing  laboratory  submitted  willingly  to  a 
fair  examination  on  the  points  at  issue. 

The  charges  involved  the  use  of  unsuit- 
able re-rolled  steel  in  the  structure  and  ex- 
travagance in  the  testing;  neglect  or  care- 
lessness in  not  carrying  the  foundations  of 
the  north  retaining  wall  to  rock  and  failure 
on  the  part  of  the  engineering  department 
to  submit  the  design  to  a  consulting  en- 
gineer for  indorsement. 

Charges  Declared  False 

After  reviewing  the  evidence  the,  com- 
mittee of  engineers  decided  that  the  cost  of 
testing  will  be  reasonable,  and  in  all  prob- 
ability will  be  less  than  the  cost  of  a  similar 
service  performed  by  an  inspection  com- 
pany. The  engineers  also  decided  that  the 
use  of  re-rolled  steel  in  certain  parts  of  the 
structure  was  warranted  on  the  ground  of 
economy,  and  that  in  view  of  the  relatively 
high  grade  of  the  material  the  integrity  of 
the  structure  had  not  suffered. 

Failure  of  the  north  abutment  from  the 
causes  outlined  by  the  alderman  was  found 
to  be  only  a  remote  possibility.  The  com- 
mittee was  also  of  the  opinion  that  the  addi- 
tional cost  of  carrying  the  foundation  in 
question  to  rock  would  not  be  justified  by 
any  extra  security  so  obtained.  The  com- 
mittee was  unable  to  find  that  employing  a 
consulting  engineer  had  ever  been  suggested 
nor  was  such  a  course  thought  necessary. 

After  carefully  reviewing  both  the  en- 
gineer's reports  and  the  charges  against 
him,  as  well  as  all  of  the  evidence,  the  com- 
mittee of  engineers  could  find  no  basis  for 
the  charges  and  decided  that  the  engineers 
had  directed  the  work  in  a  creditable  man- 
ner. Information  about  the  work  had  not 
been  withheld  nor  had  any  legal  or  en- 
gineering requirement  been  overlooked. 


Liner  Plates  Used  in  Sewer  Tunnel 

Although  the  ground  encountered  in  driv- 
ing the  tunnels  for  the  intercepting  sewer 
in  Broadway  and  North  Water  Streets,  Mil- 
waukee, is  hard  clay  which  is  practically 
self-supporting,  the  contractor  is  using  steel 
liner  plates.  While  these  plates  are  expen- 
sive in  first  cost  their  use  has  proved  eco- 
nomical in  labor,  according  to  the  annual 
report  of  T.  Chalkley  Hatton,  chief  engi- 
neer of  the  Milwaukee  Sewerage  Commis- 
sion. From  gratuitous  information  given 
to  the  contractor  before  the  beginning  of 
the  work  by  those  who  had  done  under- 
ground work  in  the  city  the  contractor  be- 
came convinced  that  these  tunnels  would 
prove  troublesome  and  expensive.  He  there- 
fore provided  full  air  equipment  and  steel 
liner  plates.  The  air  equipment  has  never 
been  used.  The  bore  is  lined  with  steel 
plates  throughout,  furnished  and  placed  at 
the  contractor's  expense.  These  plates  will 
be  left  in,  and  the  concrete  shell  forming 
the  sewer  will  be  built  inside  of  them.  They 
permit  of  the  removal  of  the  minimum 
amount  of  excavation,  are  easily  handled 
and  put  in  place  by  one  or  two  unskilled 
men,  require  no  braces,  thus  leaving  the 
bore  free  for  operating  material  cars  and 
placing  the  concrete,  and  have  many  other 
advantages  over  timber  lining. 


Heavy  Vault  Floor  Framed  into  Existing 
Columns  in  Basement  of  Equitable  Building 

Difficult  Details  Encountered  for  Connections  of  Steel  Girders  to 
Old  Columns — Load  of  3,000  Pounds  Per   Square   Foot  Specified 


ESPECIALLY  difficult,  both  in  the  gen- 
eral design  and  in  the  practical  detailing 
of  connections  to  the  existing  columns,  are 
the  problems  encountered  in  the  installation 
of  a  heavy  steel-frame  vault  to  be  used  by 
the  Federal  Reserve  Bank  for  the  storage 
of  gold  specie  and  valuables  in  the  basement 
of  the  Equitable  Building,  New  York  City. 
These  problems  were  intensified  by  the  ex- 
tremely heavy  load  of  3000  lb.  per  square 
foot  prescribed  in  order  to  allow  for  exces- 
sive concentrated  loading  and  for  the  pos- 
sible large  uniform  live  loading  on  the  floor 
of  the  vault.  After  outlining  the  determin- 
ing  requirements   for   work   of  this   type, 


sides  by  the  6-ft.  foundation-wall  caissons 
of  the  building,  and  by  interior  girders 
framing  into  the  existing  columns.  The 
direction  of  the  beams  was  selected  to  trans- 
fer the  load  to  the  foundations  by  the  most 
direct  path.  Between  columns  84  and  100 
two  plate  girders  spaced  18  in.  apart  on 
centers  were  necessary  in  order  to  make  the 
connections  to  the  columns  practicable  and 
keep  the  weight  of  single  pieces  to  be 
handled  within  the  capacity  of  the  erection 
rigging. 

The  first-floor  framing  plan  forming  the 
ceiling  for  the  vault  is  simple.  It  consists 
of  24-in.  73-lb.  I-beams  spaced  2  ft.  3  in.  on 
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Basement  Floor  Plan 
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Section  AA 
plan  at  basement  floor  and  section  through  new  vault  framing 


there  is  here  given  a  typical  detail  of  a 
connection  between  the  new  floor  girders 
and  the  existing  columns. 

New  Framing  in  Basement 

As  indicated  by  the  accompanying  plan 
view,  the  new  vault  is  to  be  placed  in  the 
southeast  corner  of  the  basement  of  the 
Equitable  Building.  The  floor  is  supported 
on  I-beams  carried  on  the  south  and  east 


centers,  all  running  east  and  west  and  fram- 
ing into  24-in.  140-lb.  girder  beams,  as  seen 
in  the  section  AA.  The  east  ends  of  these 
beams  rest  on  the  concrete  wall  of  the  vault, 
which  is  lined  throughout  on  the  inside  with 
4y8-in.  steel  plates. 

The  assumed  dead  load  for  the  vault  floor 
was  600  lb.  per  square  foot  and  the  assumed 
live  load  3000  lb.  per  square  foot  for  the 
beams  and  girders  and  1500  lb.  per  square 
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foot  for  the  columns.  The  girder  G,  be- 
tween columns  83  and  99  carries  a  huge 
steel  door  and  frame  weighing  9Gh2  tons, 
the  door  alone  weighing  50  tons.  No  rein- 
forcement for  the  main  columns,  which  are 
of  the  built-up  I-section  type,  was  required 
to  carry  the  relatively  small  additional 
loads,  because  the  slenderness  ratio  Z/r 
was  decreased  by  the  new  framing,  and  be- 
cause the  revised  New  York  building  code 
allows  slightly  higher  values  (for  these 
slenderness  ratios)  than  were  permitted 
when  the  building  was  designed  in  1912. 

The  determining  requirements  in  making 
the  connections  to  existing  columns  were 
two-fold.  In  the  first  place,  the  details  of 
the  connections  between  new  steel  and  old 
columns  had  to  be  devised  in  such  a  manner 
as  to  avoid  weakening  the  main  columns. 
Thus,  in  some  cases,  rivets  must  be  added 
before  the  existing  rivets  connecting  the 
cover  plates  with  the  main  angles  are  re- 
moved. In  the  second  place  many  difficult 
problems  in  devising  practicable  rivet  con- 
nections had  to  be  solved.  Regular  schedules 
of  the  successive  operations  for  doing  the 
work  are  drawn  up,  with  drawings  stating 
what  new  rivets  must  be  inserted,  what  riv- 


John  Nolen  Says  City  Planning  Is  for  Small 
Cities  as  Well  as  for  Large  Ones 

Holds   That    Younger   Towns   Have   Opportunity    to   Avoid    Established 
Mistakes  of  Older  Ones,  Not  to  Be  Corrected  Now  Except  at  Great  Expense 


CHALLENGING  the  common  belief  that 
city  planning  is  for  large  cities  only, 
John  Nolen  of  Cambridge,  Mass.,  fellow  of 
the  American  Society  of  Landscape  Archi- 
tects, averred  in  a  paper  read  at  the  Eighth 
National  Conference  on  City  Planning  at 
Cleveland  this  week  that  the  best  oppor- 
tunities are  rather  in  the  smaller  places. 
This,  he  stated,  is  because  the  larger  places 
have  already  grovra  up  wrong,  and  only  the 
gravest  mistakes  can  be  corrected  except  at 
great  expense,  while  almost  any  change  is 
feasible  in  the  small  city.  He  thinks  there 
should  be  an  advisory  state  planning  board, 
but  concedes  that  even  with  such  a  board 
much  would  depend  upon  the  local  com- 
munity. He  would  urge  the  community  not 
only  to  adopt  safeguarding  regulations  as 
to  streets,  parks,  building  restrictions  and 
the  like,  but  also  to  employ  experts  to  pre- 
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DETAILS  OF  RIVETED  CONNECTIONS  BETWEEN  GIRDERS  AND  COLUMN  84 


€ts  cut  out,  where  countersinking  is  neces- 
sary and  what  new  holes  are  to  be  drilled. 

Typical  Joint  Details 

The  accompanying  detail  drawing  show- 
ing the  connection  between  girders  G,  and 
G,  and  column  84  is  reproduced  to  illustrate 
one  of  the  problems  encountered.  In  this 
case  it  was  found  impracticable  to  use  a 
single  girder  between  columns  84  and  100 
and  make  the  end  connections.  It  was 
therefore  necessary  to  frame  into  the 
column  by  a  detail  which  required  the  ec- 
centric and  complicated  end  connections 
shown.  To  avoid  interference  with  rivet 
heads  by  the  girder  G„  one  row  of  the  IVs- 
in.  rivets  in  the  column  must  be  cut  out  and 
new  countersunk  rivets  driven.  In  pre- 
venting bulging  of  the  cover  plates  on  the 
columns  three  new  rivets  are  added  on  the 
east  side  where  the  eccentric  connection  for 
girder  G„  using  a  single  heavy  coniiection 
angle,  requires  the  removal  of  both  rows  of 
existing  rivets  on  that  side  of  the  column. 

These  details  and  the  design  of  the  fram- 
ing were  worked  out  under  the  personal 
supervision  of  George  Simpson,  chief  engi- 
neer for  the  contractors,  the  Thompson- 
Starrett  Company  of  New  York  City.  The 
steel  is  furnished  by  the  Hay  Foundry  & 
Iron  Works  of  Newark,  N.  J. 


pare    a    comprehensive    city    plan    at.  the 
earliest  possible  date. 

Extracts  from  his  paper  follow. 

Large  Cities  and  Small 

A  notion  prevails  that  comprehensive 
plans  are  needed  only  for  large  cities.  The 
reverse  of  this  is  nearer  the  truth.  In 
large  cities  the  conditions  are  comparative- 
ly fixed  and  unyielding.  Comprehensive 
planning,  especially  with  our  present  legal 
limitations,  can  occupy  only  a  limited  field 
in  larger  places,  relieving  only  the  worst 
physical  conditions.  But  with  the  smaller 
cities  the  opportunity  is  different.  Com- 
prehensive planning  may  be  to  them  of 
far-reaching  and  permanent  service,  for 
there  is  scarcely  anything  in  them  that 
may  not  be  modified  or  changed.  Streets 
can  be  widened,  transit  systems  properly 
outlined,  building  districts  defined,  park  and 
recreation  areas  selected,  public  buildings 
grouped  and  a  scheme  of  planning  adopted 
which  will  have  unity  and  character.  We 
have  expended  too  much  of  our  time  and 
money  in  almost  futile  consideration  of  the 
ills  that  afflict  our  great  cities,  instead  of 
providing  against  an  unnecessary  repeti- 
tion of  those  self-same  ills  in  cities  that 
are  to-day  small,  but  in  which  there  are 
clear  indications  of  steady  growth. 


Two  forms  of  town  and  city  planning 
have  required  attention  in  the  past,  and 
will  continue  to  require  attention  in  the 
future.  The  first  is  concerned  with  vil- 
lages and  towns  planned  in  advance  of  a 
settlement  of  population;  the  second  with 
existing  towns  and  cities  which  must  be 
replanned  or  remodeled  to  meet  new  and 
insistent  requirements.  Planning  a  town 
or  village  before  its  settlement  has  great 
advantages,  but  the  opportunity  is  only  oc- 
casionally possible.  The  complex  influ- 
ences which  determine  the  selection  of  the 
sites  for  towns  and  villages  and  future  cities 
and  the  locations  of  the  first  streets  and 
buildings  must  usually  be  left  to  work  out 
their  results  by  natural  forces. 

When,  however,  a  small  population  has 
been  attracted  to  a  village  or  town  by  nat- 
ural causes  and  there  are  indications  that 
because  of  strategic  situation,  climate, 
natural  resources,  the  inevitable  trend  of 
trade  and  commerce,  the  wealth  and  energy 
of  citizens,  or  other  forces  a  city  of  some 
importance  is  to  be  established,  then  if 
action  is  taken  soon  enough  it  is  entirely 
practicable  and  certainly  economical  to  re- 
plan  the  existing  town  so  as  to  provide 
more  satisfactorily  for  its  present  and  its 
future  needs. 

The  planning  and  replanning  of  the 
smaller  cities  take  on  added  importance 
when  we  consider  how  great  is  their  num- 
ber, the  population  affected  and  their  rela- 
tive rates  of  increase.  Of  the  total  popu- 
lation of  the  United  States,  according  to 
the  census  of  1910,  54.7  per  cent  is  still 
.  rural ;  only  46.3  per  cent  is  urban.  Of  this 
46  per  cent  more  than  one-half,  or  25.5  per 
cent  of  the  total  population,  is  included  in 
towns  and  smaller  cities  with  a  population 
ranging  from  2500  to  125,000.  Moreover, 
the  relative  increase  of  population  is  greater 
in  the  smaller  cities. 

Need  of  Advisory  State  Planning  Board 

Progress  in  planning  for  small  places  un- 
der our  present  form  of  civic  organization 
is  apt  to  be  slow  unless  cities  can  have  the 
advice  and  service  of  qualified  men.  Two 
things  would  seem  to  be  necessary.  In  the 
first  place,  a  state  planning  board  or  de- 
partment of  municipal  affairs;  and  in  the 
second,  the  early  adoption  by  cities,  towns 
and  even  villages  and  rural  districts  of 
safeguarding  regulations  and  the  prepara- 
tion of  surveys  and  general  plans.  Like 
many  state  boards  of  health,  the  proposed 
state  planning  board  or  commission  could 
be  largely  advisory.  The  one  exception 
might  be  in  dealing  with  those  matters 
which  concern  two  or  more  communities. 

Such  a  planning  board  would  be  organi- 
ized  to  secure: 

1.  The  identification  of  the  administra- 
tion of  public  health,  housing,  highways  and 
other  matters  with  broad  city-planning 
projects. 

2.  The  employment  of  technically  quali- 
fied men  in  dealing  with  the  physical,  sani- 
tary, social  and  financial  problems  of  cities. 

3.  The  proper  regulation  of  local  fi- 
nance, local  expenditures  and  local  indebt- 
edness. 
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4.  The  adjustment  of  public  franchises 
directly  connected  with  city  planning. 

5.  The  application  of  fair  and  right 
principles  in  regard  to  the  extension  of 
municipal  boundaries  or  the  co-operation 
between  adjacent  communities. 

The  purpose  of  such  a  state  board  is  not 
to  check  or  limit  local  government,  but  to 
offer  it  aid  and  help  it  to  be  efficient  and 
economical.  It  should  be  recognized  that 
even  with  such  a  board  good  city  planning 
would  still  depend  largely  upon  the  effi- 
ciency of  the  city  government  and  the  suc- 
cessful organization  and  utilization  of  the 
best  forces  of  the  community,  both  public 
and  private. 

Safeguarding    Regulations    for    Towns 
AND  Cities 

The  safeguarding  regulations  which 
should  be  considered  and,  if  approved, 
adopted  by  the  various  local  authorities 
themselves  are  as  follows: 

1.  The  minimum  width  for  main  thor- 
oughfares and  the  public  reservation  of  land 
necessary  for  the  same. 

2.  Provision  for  narrow  streets  and 
roadways  of  short  length  in  many  resi- 
dential areas. 

3.  The  establishment  of  building  dis- 
tricts defining  zones  for  factories,  dwell- 
ings, etc.,  with  regard  to  use,  and  also  the 
bulk  (height  and  area)  of  buildings  allow- 
able. 

4.  Provision  for  some  systematic  set- 
ting aside  of  recreation  open  spaces  for 
public  use  in  connection  with  the  extension 
of  the  town  or  city,  just  as  streets  are  now 
usually  set  aside. 

5.  The  laying  out  or  approval  of  land 
subdivisions  by  local  public  authorities. 

In  connection  with  these  safeguarding 
regulations  it  should  be  established  that 
property  would  not  be  deemed  to  be  in- 
juriously affected  by  reason  of  provisions 
which  prescribe  the  minimum  space  neces- 
sary around  buildings,  their  height,  area  or 
character,  or  which  limit  the  number  of 
buildings  to  be  erected  in  a  given  area. 
There  should  also  be  public  power  to  pur- 
chase or  expropriate  land  necessary  for 
these  wider  public  purposes,  including, 
when  desirable,  land  within  200  ft.  of  the 
boundary  lines  of  any  street,  park  or  other 
public  property. 

The  town  or  city  should  have  all  the 
power  necessary  to  make  systematic  local 
surveys,  and  to  provide  a  general  town  or 
city  plan,  including  the  appropriation  of 
the  necessary  funds,  which,  in  view  of  the 
fact  that  such  surveys  are  largely  for  the 
benefit  of  future  generations,  might,  if  it 
were  deemed  advisable,  be  provided  for  by 
bond  issues.  In  order  that  the  regulations 
already  referred  to  shall  be  wisely  placed, 
a  general  plan  based  upon  a  local  survey 
should  be  prepared  as  early  as  practicable. 

Principal    City-Planning    Failures    of 
Large  Cities 

Some  of  the  principal  shortcomings  of 
large  cities  from  the  city-planning  point  of 
view  are  the  following: 

1.  Inadequate  systems  of  arterial  streets, 
including  with  them  a  proper  consideration 
of  transit  problems. 

2.  Neglect  of  the  regulation  of  city 
building  according  to  districts,  defining  the 
use  of  various  areas,  with  the  regulation 
of  height  of  buildings,  percentage  of  lot  to 
be  covered,  etc. 

3.  Postponement  until  it  is  too  late  of 


the  reservation   of  ample  lands   for  park 
systems  and  local  recreation  grounds. 

4.  Failure  to  recognize  early  the  advan- 
tages, from  many  points  of  view,  of  an 
orderly  grouping  of  public  buildings,  con- 
veniently and  appropriately  located. 

5.  Neglect  of  that  kind  of  city  planning 
which  would  give  unity  and  character  to 
the  city  aa  a  whole,  and  enable  it  better  to 
discharge  its  functions. 

Conclusion 

City  planning  can  learn  much  from  a 
study  of  the  history,  method  and  recent 
success,  to  say  nothing  of  the  rich  promise 
for  the  future,  of  preventive  medicine. 
Formerly  medical  practice  was  largely  a 
negative  program,  a  program  of  "don'ts." 
Now  it  is  mainly  positive  and  constructive. 
So  it  must  be  with  town  and  city  planning. 
The  merely  corrective  and  therefore  nega- 
tive program  must  be  displaced  by  one  that 
is  more  positive  and  constructive.  Mis- 
conceptions, false  traditions  and  hollow 
superstitions  must  be  put  aside.  Most  per- 
sistent of  all  errors,  and  in  some  respects 


most  difficult  to  combat,  is  the  idea  that 
the  beauty  of  a  city  consists  of  mere  adorn- 
ment, that  it  is  on  the  surface  of  things, 
and  that  beauty  in  a  city  is  somehow  dif- 
ferent from  beauty  in  a  ship,  an  engine,  a 
schoolhouse  or  a  factory,  and  that  it  is  not 
mainly  functional  perfection. 

In  broader  matters,  in  phases  which  con- 
cern many  physical  aspects  combined  in 
one,  the  notion  is  widespread  that  it  is  too 
much  to  expect  unity,  character  and  dis- 
tinctiveness in  a  city;  or  if  not,  that  it 
must  be  left  to  come  by  chance  and  not  by 
art.  Not  only  in  physical  phases,  however, 
but  in  law  and  expert  services  and  costs, 
new  ideas  must,  for  example,  displace  such 
old  ones  as  that  laws  and  constitutions  can- 
not be  changed,  and  that  judicial  decisions 
must  always  be  a  generation  behind  the 
times;  that  anyone  can  plan  a  city,  and 
that  trained  men  have  nothing  to  contribute 
to  the  solution  of  technical  problems. 
Finally,  the  idea  must  pass  that  city  plan- 
ning is  a  new  way  of  spending  money,  and 
not  a  new  way  of  saving  money,  and  mak- 
ing the  most  of  what  we  have. 


The  Automobile  and  the  City  Plan 

Nelson  P.  Lewis  Discusses  the  Growth  of  and  Present  Tendencies  in 
Motor  Vehicular  Transportation,  and  Suggests  How  They  Should  Be  Met 


A  FACTOR  of  rapidly  growing  impor- 
tance in  city  planning  is  the  motor  ve- 
hicle. The  problems  introduced  and  how 
to  meet  them  were  discussed  at  length  at 
the  Sixth  Annual  Conference  on  City  Plan- 
ning in  Cleveland  this  week  by  Nelson  P. 
Lewis,  chief  engineer  of  the  Board  of  Esti- 
mate and  Apportionment,  New  York  City. 
Mr.  Lewis  presented  much  statistical  mat- 
ter pertaining  to  American  and  European 
cities,  as  well  as  abstracts  of  replies  re- 
ceived from  motor-truck  manufacturers  to 
circular  questions  asked  by  him.  In  his 
conclusions  he  insisted  that  the  manufac- 
turers must  adapt  themselves  to  existing 
conditions  rather  than  attempt  to  force 
changes  in  those  conditions. 

"The  problem  of  the  motor  vehicle  in  its 
relation  to  the  city  plan,"  said  Mr.  Lewis, 
"is  the  avoidance  of  congestion  due  to  con- 
centration of  traffic  on  certain  streets  and 
the  congestion  and  confusion  which  will 
result  from  mixed  traffic  or  the  presence 
on  the  same  street  of  vehicles  of  different 
sizes  and  speeds.  The  tendency  toward  cen- 
tralization has  presented  a  number  of  se- 
rious problems.  The  garden-city  movement 
and  the  efforts  to  control  the  height,  ar- 
rangement and  use  of  buildings  are  protests 
against  this  tendency  and  will,  if  success- 
ful, do  much  to  solve  the  problem  of  traffic 
congestion,  more  particularly  the  trouble 
due  to  mixed  traffic.  A  mere  statement  of 
the  number  of  vehicles  passing  through  a 
given  street  does  not  give  an  adequate  idea 
of  the  resulting  congestion.  Some  offer  far 
more  obstruction  to  traffic  than  others,  de- 
pending upon  their  size,  speed  and  flexi- 
bility, while  the  roadway  capacity  may  be 
such  as  to  cause  or  prevent  congestion." 

For  purposes  of  comparison  an  attempt 
has  been  made  at  standardization  in  Lon- 
don, and  the  results  were  presented  in 
tabular  form  by  Mr.  Lewis.  The  degrees  of 
obstruction  assigned  to  different  vehicles 
range  from  V2  for  cycles  to  10  for  slow  two- 
horse  trucks  and  the  same  for  electric 
trams.  In  general  the  motor  vehicle  is 
rated  only  about  half  as  obstructive  as  the 


horse  vehicle,  and  the  fast  outfit  only  half 
as  bad  as  the  slow. 

Special  Problems  of  Heavy  Trucks 

Mr.  Lewis's  attention  was  directed  pri- 
marily, however,  to  heavy  commercial  ve- 
hicles. "So  far  as  the  obstruction  of  traffic 
is  concerned,"  said  he,  "the  small  commer- 
cial vehicles  present  the  same  problems  as 
do  those  designed  for  pleasure  traffic,  but 
in  the  case  of  the  truck  of  large  capacity 
an  entirely  different  set  of  problems  is  pre- 
sented, these  being  (1)  damage  to  pave- 
ments by  reason  of  excessive  wheel  loads, 
(2)  obstruction  to  traffic  by  reason  of  low 
speeds  and  (3)  occupation  of  an  undue 
proportion  of  the  street  owing  to  their  con- 
stantly increasing  dimensions." 

Feeling  that  it  would  be  impossible  to 
plan  intelligently  for  the  future  unless  the 
future  demands  as  to  both  space  and  sus- 
taining power  to  be  made  upon  the  city 
streets  could  be  known,  Mr.  Lewis  has  at- 
tempted to  secure  from  some  of  the  princi- 
pal manufacturers  and  organizations  con- 
cerned in  the  design  and  sale  of  motor 
trucks  information  as  to  the  present  prac- 
tice and  expressions  of  opinion  as  to  the 
economical  limits  of  size,  weight,  speed  and 
loads.  Of  221  manufacturers  in  this  coun- 
try producing  commercial  vehicles  at  the 
beginning  of  the  present  year,  only  88  are 
offering  trucks  of  more  than  3  tons  capacity. 
Fifty-eight  have  made  no  change  in  their 
models  for  1916,  twelve  have  increased 
their  maximum  capacity,  six  have  decreased 
it  and  twelve  are  newcomers  in  the  field. 
Mr.  Lewis  has  found  the  popularity  of  3%- 
ton  and  the  5-ton  trucks  quite  noticeable. 

Probable  Maximum  Weights  and  Loads 

Six  of  the  largest  makers  of  trucks,  one 
organization  dealing  with  their  design  and 
one  devoting  itself  to  the  promotion  of  their 
use  have  expressed  their  opinions  as  to  the 
probable  economic  limits  of  weight,  load 
capacity  and  load  on  rear  axle.  The  maxi- 
mum weight  of  car  is  estimated  at  from 
10,000  to  12,000  lb.,  the  load  capacity  at 
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from  10,000  to  16,000  lb.  and  the  load  car- 
ried on  the  rear  axle  at  from  16,750  to 
24,000  lb.  The  load  per  inch  width  of  tire 
is  estimated  at  from  600  to  800  lb. — a  limit 
that  Mr.  Lewis  has  noted  appears  to  have 
been  fixed  by  the  inability  of  rubber  tires 
to  sustain  a  heavier  load,  and  not  by  any 
consideration  of  the  effect  of  concentrated 
loads  on  street  pavements.  Mr.  Lewis 
thinks  there  is  a  very  rational  basis  for  the 
prediction  that  the  maximum  limit  of 
weight  will  be  about  6  tons.  "A  careful 
analysis,"  said  he,  "of  the  ton-mile  cost  of 
moving  material  by  motor  trucks  indicates 
that  this  cost  reaches  a  minimum  in  the 
case  of  a  5-ton  truck  at  a  speed  of  9  miles 
an  hour,  or  a  6-ton  truck  at  8  miles  an  hour, 
the  estimated  cost  being  6.88  cents  per  ton- 
mile  in  the  former  and  6.87  cents  in  the 
latter  case.  The  operating  cost  of  a  1-ton 
truck  at  15  miles  an  hour  is  estimated  to  be 
11.33  cents,  and  that  of  a  10-ton  truck  at 
5  miles  an  hour  to  be  7.40  cents  per  ton- 
mile.  All  these  estimates  are  predicated 
upon  5  hours  of  actual  running  during  the 
day." 

"Perhaps  the  most  important  considera- 
tion from  the  city-planning  point  of  view," 
continued  Mr.  Lewis,  "is  the  size  of  the 
vehicle,  more  particularly  its  width  and  its 
flexibility.  The  manufacturers  and  others 
have  indicated  that  the  wheel  base  varies 
from  12  ft.  6  in.  to  17  ft.  4  in.,  the  over-all 
length  from  22  to  28  ft.,  the  gage  between 
centers  of  tires  from  5  ft.  10  in.  to  6  ft. 
3  in.  and  the  over-all  width  from  7  ft.  4 
in.  to  8  ft.,  the  opinion  also  being  expressed 
that  these  will  be  the  probable  limiting  di- 
mensions.   .     .    . 

Effect  of  Wide  Trucks 

"If  a  roadway  in  which  there  are  no  rail- 
road tracks  is  designed  to  accommodate  four 
lines  of  traffic,  allowing  8  ft.  for  each  line, 
which  would  permit  2  ft.  of  free  space  be- 
tween the  great  majority  of  vehicles,  and 
if  trucks  measuring  8  ft.  over  all  are  per- 
mitted on  public  streets  this  width  of  8  ft. 
for  a  line  of  moving  vehicles  will  be  in- 
sufficient. The  roadway  capacity  will  be 
actually  reduced  to  three  lines  of  traffic,  and 
that  means  that  the  street  capacity  for  ac- 
commodating vehicles  will  be  reduced  al- 
most one-half  by  reason  of  the  fact  that  the 
third  or  middle  strip  must  accommodate  ve- 
hicles moving  in  both  directions  and  the 
interference  will  be  so  great  that  the  ca- 
pacity of  this  middle  strip  will  be  very 
smaU." 

Mr.  Lewis  then  quoted  several  opinions 
from  the  motor-truck  people  to  the  effect 
that  the  city  streets  must  adapt  themselves 
to  the  development  of  the  motor  truck  in- 
stead of  the  truck  adapting  itself  to  the 
street.  One  of  them  said :  "The  city  street 
of  the  future  must  be  wide — very  wide — to 
allow  for  a  line  of  stationary  vehicles  near 
the  sidewalk,  a  line  of  slow  moving  vehicles 
next  and  a  line  of  fast  moving  vehicles  in 
the  center."  Mr.  Lewis  pointed  out,  how- 
ever, that  street  widenings  are  very  costly, 
prohibitively  so  in  many  cases — even 
though  it  is  often  possible  to  increase  the 
width  of  the  roadway  at  the  expense  of  the 
sidewalk,  to  eliminate  unsightly  strips  of 
dirt  between  the  sidewalk  and  the  roadway, 
or  to  remove  encroachments  on  the  sidewalk. 
The  greatest  traffic  congestion,  he  pointed 
out,  commonly  occurs  on  streets  where 
there  are  costly  buildings  and  where  widen- 
ing is  out  of  the  question.  For  certain 
points  he  suggests   detours  or  by-passes, 


made  attractive  by  means  of  better  pave- 
ments and  easier  grades. 

An  examination  was  made  by  Mr.  Lewis 
into  the  question  of  the  ability  of  large 
trucks  to  turn  corners  without  fouling  traf- 
fic in  the  opposite  direction.  His  conclusion 
is  that  the  necessity  for  setting  back  curb 
corners  has  been  somewhat  overestimated 

His  inquiries  embraced  the  question  of 
trailers,  and  some  of  the  responses  indi- 
cated belief  that  three  trailers  might  be 
used,  with  a  total  length,  including  the 
truck,  of  50  ft.  It  was  pointed  out  that 
with  a  suitable  coupling  trailers  would  fol- 
low the  tractor  and  turn  corners  without 
diffi'^ulty.  Mr.  Lewis  believes,  however, 
that  the  number  of  trailers  which  may  be 
used  in  city  streets  should  be  limited  so 
that  the  total  length  of  train  should  not 
exceed  say,  50  ft.,  and  that  special  permits 
should  be  required  for  trains  as  long  as 
this. 

Conclusions 

In  conclusion  Mr.  Lewis  summarized  his 
views  as  follows: 

1.  The  effect  of  the  motor  vehicle  upon 
the  city  plan  of  the  future  will  be  beneficial 
in  that  it  will  aid  in  bringing  about  some 
of  the  most  important  results  that  city 
planners  are  striving  to  attain,  such  as: 

(a)  The  discouragement  of  further  cen- 
tralization by  reason  of  the  fact  that  dis- 
tances can  more  readily  be  overcome  and 
less  time  will  be  consumed  by  men  and 
women  going  to  and  from  their  work. 

(b)  The  diffusion  of  land  values.  While 
they  will  be  increased  in  the  aggregate, 
sensational  increases  in  some  places  and 
stagnation  in  others  will  be  less  likely,  and 
real  estate  will  be  put  on  a  more  stable 
basis. 

(c)  Insistence  upon  a  better  class  of 
street  and  road  improvements,  they  in  turn 
stimulating  better  improvement  of  the 
abutting  property. 

(d)  A  better  knowledge  on  the  part  of 
the  citizen  of  his  city  and  its  environs, 
through  the  more  general  use  of  the  motor 
car.  He  will  thus  acquire  a  greater  inter- 
est in  the  improvement  of  both  and  a  more 
widespread  interest  in  city-wide  planning 
will  be  developed. 

Greater  Speed  and  Flexibility  of  Motor 
Vehicle 

2.  While  the  amount  of  traffic  on  impor- 
tant thoroughfares  will  be  greatly  in- 
creased, the  greater  speed  and  flexibility  of 
the  motor  vehicle  will  permit  a  much  greater 
volume  of  traffic  to  be  accommodated  with 
safety  in  the  same  street,  provided: 

(a)  That  the  speed  and  movement  of  all 
vehicles  are  controlled  by  intelligent  police 
regulations  so  that  the  safety  of  riders  and 
pedestrians  shall  be  protected.  This  means 
regulation  of  pedestrian  as  well  as  vehicu- 
lar movement  and  the  education  of  both  in 
the  principle  of  "Safety  First." 

(b)  That  the  width  of  commercial  ve- 
hicles is  so  regulated  that  the  number  of 
lines  of  traffic  which  a  street  can  accommo- 
date will  not  be  reduced  and  the  capacity 
of  the  roadway  thereby  seriously  curtailed. 
This  might  be  accomplished  by  the  imposi- 
tion of  a  tax  or  license  fee  which  would  be 
uniform  for  all  vehicles  having  an  over-all 
width  of  7  ft.  or  less,  with  an  additional 
tax  increasing  in  geometrical  ratio  for  each 
inch  of  width  over  7  ft. 

(c)  That  the  wheel  loads  are  so  restricted 
that  the  sustaining  power  of  street  pave- 
ment and  foundation  is  not  exceeded.    The 


most  rational  way  to  do  this  would  be  to 
prohibit  wheel  loads  in  excess  of  700  lb.  per 
inch  width  of  tire,  and  these  only  on  rubber 
tires,  the  maximum  loads  on  steel  tires  to 
be  less,  or  say  600  lb.  per  inch  of  width. 

3.  The  greatest  congestion,  delay  and 
danger  will  be  found  where  the  traffic  is 
most  mixed.  The  traffic  problem  will, 
therefore,  be  simplified  if  heavy  manufac- 
turing, business  and  residences  are  confined 
as  far  as  possible  to  certain  well-defined  dis- 
tricts. Regulations  having  this  end  in  view 
are  becoming  more  generally  recognized  as 
an  essential  part  of  good  city  planning. 

4.  Horse-drawn  traffic  requires  relatively 
light  grades.  Motor  cars  and  trucks  can 
overcome  much  steeper  grades  and  consid- 
erable expense  can,  therefore,  be  saved  in 
regulating  streets,  as  they  can  conform 
more  closely  to  the  topography.  The  greater 
speed  of  the  motor  vehicle  will  also  justify 
longer  detours  to  avoid  excessive  grades, 
and  little  time  will  be  lost  thereby. 

Motor  Vehicles  Must  Adapt  Themselves 
TO  Street  Conditions 

5.  While  street  corners  and  junctions 
should  be  improved  wherever  possible, 
manufacturers  of  motor  vehicles  should 
understand  that  they  must  adapt  their  ve- 
hicles to  street  conditions  wherever  pos- 
sible, and  that  they  should  not  be  satisfied 
with  present  practice  and  expect  the  city 
streets  to  be  adapted  to  such  practice.  The 
mobility  of  such  vehicles,  the  short  turning 
radius  for  the  heaviest  motor  trucks,  and 
the  ingenuity  which  has  been  displayed  in 
the  design  of  trailers  which  will  follow  the 
tractor  without  the  cutting  of  corners  give 
promise  that  such  adaptation  to  existing 
conditions  is  possible.  Every  effort  should 
be  made  to  conform  with  the  existing  con- 
ditions before  demands  are  made  for  modi- 
fications of  street  details  at  great  cost. 

6.  With  decreasing  cost  of  light  motor 
cars  and  with  the  likelihood  of  cheaper  fuel 
the  number  of  such  cars  will  doubtless  con- 
tinue to  increase.  The  problem  of  their 
accommodation  in  public  streets  will  solve 
itself  with  the  improvement  of  the  charac- 
ter of  road  surfaces,  although  a  serious 
problem  will  be  presented  in  providing  for 
the  accommodation  of  standing  cars.  This 
will  undoubtedly  require  the  widening  of 
roadways  where  possible  at  the  expense  of 
the  sidewalks,  and  the  provision  at  frequent 
intervals  of  parking  spaces  where  cars  may 
be  left  and  cared  for  at  a  moderate  charge. 


Pennsylvania  Orders  130-Pound  Rail 

An  order  for  more  than  100,000  tons  of 
130-lb.  rail  has  been  placed  by  the  Pennsyl- 
vania Railroad.  The  only  difference  be- 
tween the  new  section  and  the  125-lb.  stand- 
ard adopted  by  this  road  some  time  ago  is 
in  the  addition  of  i/g  in.  of  metal  on  the  top 
of  the  head  and  1/32  in.  in  the  thickness  of 
the  web.  This  makes  a  total  height  of  6% 
in.,  base  width  of  51/2  in.,  width  of  head  of 
3  in.,  depth  of  head  of  2  in.  and  web  thick- 
ness of  11/16  in.,  as  compared  with  the  cor- 
responding figures  of  63/4,  6,  2 15/16, 
1  27/32  and  21/32  in.  for  the  130-lb.  sec- 
tion of  the  American  Railway  Engineering 
Association.  In  this  connection  it  may  be 
stated  that  the  web  thickness  of  the  Penn- 
sylvania's 125-lb.  rail,  given  as  23/32  in.  in 
the  table  on  page  221  of  the  Engineering 
Record  of  Feb.  12,  where  the  new  136-lb. 
rail  of  the  Lehigh  Valley  Railroad  was  com- 
pared with  other  heavy  rails,  should  have 
read  21/32  in. 
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Levee  System  Is  Expected  to  Protect  Memphis 
Against  Future  Floods 

Pumping  Plant  and  Two  Interceptors  Leading  Through  Bluff  to  River 
Will  Take  Care  of  City's  Sewage  and  Storm  Water  of  Bayou  Gayoso 

By  J.  H.  WEATHERFORD 
City  Engineer,  Memphis,  Tenn. 


A  LEVEE  protecting  the  city  of  Mem- 
phis against  the  flood  waters  of  the 
Mississippi  River  and  its  tributary,  the 
Wolf  River,  which  joins  the  "Father  of 
Waters"  at  the  north  city  line;  a  pumping 
station  for  disposing  of  the  storm  water  of 
Bayou  Gayoso — a  creek  flowing  north 
through  the  city  to  the  Wolf  River — and 
also  the  sanitary  sewage  of  the  city,  and 
the  diversion  of  such  parts  of  the  storm 
water  of  the  bayou  as  could  be  carried  at 
all  times  by  gravity  into  the  river — these 
are  the  essential  features  of  what  is  known 
as  the  North  Memphis  levee  system,  de- 
signed to  protect  Memphis  against  floods. 
The  work  is  planned  for  a  stage  several  feet 
higher  than  that  reached  in  1913. 

Topography  of  Memphis 

Memphis  occupies  what  is  known  as  the 
Chickasaw  Bluffs  on  the  east  bank  of  the 
Mississippi  River,  which  bluffs  are  the 
western  terminus  of  a  ridge  of  land  lying 


reach  above  this  stage;  about  this  time, 
however,  as  levees  were  being  constructed 
on  the  opposite,  or  Arkansas,  side  of  the 
river  above  Memphis,  it  became  increas- 
ingly evident  that  the  water  confined  in  the 
river  would  reach  a  higher  stage  than  had 
ever  been  reached  before.  In  1904  a  levee 
system  was  constructed  to  confine  Bayou 
Gayoso  between  banks  from  its  mouth  at 
Front  Street  and  Wolf  River  east  and  south 
along  the  bayou  as  far  as  Poplar  Avenue, 
together  with  a  storm  drain  for  draining 
the  low  property  back  of  this  levee.  This 
system  was  satisfactory  up  to  a  stage  of 
41  ft.,  but  early  in  the  spring  of  1912  a 
stage  of  451/2  ft.  was  reached,  and  the  water 
overflowed  this  low  territory. 

It  was  evident  then  that  any  plan  for 
leveeing  the  bayou  against  such  stages  was 
absolutely  '  futile.  Steps  were  therefore 
taken  to  prepare  a  plan  which  would  give 
protection  against  a  48-ft.  stage  on  the 
river.     After  due  consideration  it  was  de- 


FLOOD  AREA  ALONG  BAYOU  GAYOSO  PARALLELS    THE   MISSISSIPPI  RIVEK 


between  Wolf  River  on  the  north  and  Non- 
connah  Creek  on  the  south,  that  part  of  the 
ridge  occupied  by  the  city  proper  being 
largely  from  150  to  200  ft.  above  low  water 
of  the  Mississippi  River,  the  crest  of  the 
ridge  being  near  the  south  city  limit.  A 
small  creek  known  as  Bayou  Gayoso  trav- 
erses the  city  from  south  to  north  along 
the  eastern  edge  of  the  main  business  dis- 
trict, emptying  into  Wolf  River  near  the 
north  city  limits,  the  banks  of  this  bayou 
near  its  mouth  being  about  35  ft.  above  low 
water,  or  35  ft.  on  the  gage. 

Prior  to  1900  the  river  bed  spread  over 
low  ground  west  of  the  city  and  did  not 


cided  that  a  50-ft.  stage  would  probably  be 
reached  at  some  future  time  and  should  bo 
provided  for,  with  provision  for  further 
additions  to  protect  against  even  higher 
stages.  The  wisdom  of  this  was  shown 
when  the  floods  of  1913  reached  46yo  ft. 
and  showed  that  any  year  the  city  might 
be  celled  on  to  hold  the  amount  of  water 
which  had  been  figured  on  in  1912. 

Three  Plans  Considered 

Under  direction  of  the  Board  of  Commis- 
sioners the  writer,  as  city  engineer,  was 
instructed  to  prepare  plans  and  make  rec- 
ommendation in  regard  to  same.     The  gen- 


eral plans  considered  embraced  a  number 
of  different  methods  of  handling  the  work. 
The  first  method  considered  was  the  rais- 
ing of  all  streets  to  a  grade  equal  to  50  ft. 
on  the  Memphis  gage.  The  second  was  the 
building  of  a  complete  system  of  storm 
sewers,  including  a  pressure  system, 
through  the  entire  city,  with  a  pump  to 
handle  only  such  parts  of  the  water  as  act- 
ually fell  below  a  50-ft.  stage,  and  levees 
along  the  east  side  of  Wolf  River  to  keep 
out  the  flood  water  from  the  Mississippi 
River.  The  third  was  the  building  of  a 
levee,  as  in  the  second  plan,  the  diversion  of 
such  part  of  Bayou  Gayoso  as  could  be 
diverted,  and  the  pumping  of  such  water 
as  could  not  be  diverted. 

The  first  of  these  plans  was  abandoned 
after  careful  study  had  been  made  of  the 
expense  of  raising  the  streets  and  adjoining 
property,  and  the  expense  to  individual 
owners  in  the  low-lying  territory.  The 
second  plan  was  also  abandoned  because  of 
the  great  cost.  The  third  plan  was  given 
very  serious  consideration  and  after  study 
extending  over  a  number  of  months  the 
present  plan,  designated  the  North  Mem- 
phis Levee  System,  and  outlined  in  the  first 
paragraph,  was  adopted. 

The  accompanying  map  shows  the  loca- 
tion of  the  levee  and  pumping  station,  the 
territory  which  would  have  been  flooded 
during  heavy  rains  at  50  ft.  on  the  gage 
and  the  respective  areas  the  drainage  from 
which  is  to  be  pumped  and  which  drains 
through  the  two  intercepting  storm  sewers 
into  the  river. 

Levee  Built  for  52-Foot  Stage 

The  levee  occupies  the  right-of-way  of  the 
Illinois  Central  Railroad  parallel  to  and 
about  200  ft.  west  of  Front  Street  (600  ft. 
west  of  Main  Street)  and  is  approximately 
6000  ft.  long  from  grade  point  to  grade 
point,  with  its  top  at  an  elevation  of  52  ft. 
on  the  gage. 

The  United  States  gage  used  for  river 
elevations  is  situated  practically  1%  miles 
downstream  from  the  levee  site,  the  normal 
river  slope  being  practically  0.6  ft.  in  this 
distance.  The  floods  of  1912,  however, 
showed  a  slope  of  1.35  ft.,  and  allowance  of 
1.5  ft.  for  this  slope  was  used  in  all  calcu- 
lations. In  1913  the  actual  slope  was  0.95 
ft.,  so  that  the  levee  level  as  established 
was  52.5  ft.  on  the  1913  flood  records. 

Borings  along  the  levee  site  developed 
that  the  entire  area  was  covered  by  from  3 
to  15  ft.  of  cinders,  bark  and  slabs,  and 
that  under  this  were  strata  of  soft  blue 
river  fill,  quicksand,  yellow  clay,  yellow  sand 
and  blue  sand,  all  resting  on  an  extremely 
hard  blue  clay.  The  levee  site  was  first 
stripped  clear  of  the  cinders,  bark,  etc.,  and 
a  line  of  35-lb.  United  States  steel  sheet 
piling  driven  into  the  underlying  blue  clay 
as  a  cut-off  sheeting. 

Concrete  retaining  walls  of  the  counter- 
fort type  were  built  with  center  of  the  wall 
resting  on  steel  piling  where  it  was  neces- 
sary to  prevent  the  levee  from  encroaching 
on  private  property.  These  walls  varied  in 
height  from  14  to  26  ft.  Where  it  was 
possible  to  build  slopes  on  the  land  side  a 
pile  every  9  ft.  was  left  extending  up  to  46 
ft.  on  the  gage  (6  ft.  below  levee  grade) 
and  a  reinforced  slab  or  core  wall  12  in. 
thick  built  up  on  these  as  a  frame,  there 
being  540  lin.  ft.  of  this  core  wall. 

All  stripping,  sheet  piling  and  concrete 
walls  was  done  by  the  city  at  an  expense  of 
$125,000.  All  earth  filling,  amounting  to 
200,000  cu.  yd.,  was  placed  by  the  Illinois 
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Central  Railroad,  which  will  occupy  the  top 
of  the  levee  with  its  tracks.  The  earth 
levee  has  a  40-f t.  minimum  crown,  with  3 : 1 
slopes. 

Pumping  Plant  Drains  2130  Acres 

The  total  city  area  which  originally 
drained  through  Bayou  Gayoso  and  emptied 
into  Wolf  River  where  the  pumping  station 
is  now  located  is  4900  acres.  Of  this  it 
was  feasible  to  drain  2770  acres  directly 
into  the  river  through  two  intercepting 
sewers,  known  as  the  Gayoso  and  the  Rul- 
ing interceptors,  leaving  an  area  of  2130 
acres  draining  directly  to  the  pumping 
station. 

A  study  of  rainfall  curves  showed  the 
run-off  from  this  area  to  4160  sec.-ft., 
equivalent  to  2  in.  of  rain  per  hour,  all 
running  off.  This,  however,  occurs  after 
ordinary  periods  of  high  water,  so  that  dur- 
ing high-water  periods  it  is  necessary  to 
take  care  of  IV2  in.  or  approximately  3200 
sec.-ft.  There  were  available,  however,  cer- 
tain low-lying  areas  along  the  bayou  which 
were  purchased  for  use  as  reservoirs. 
Taking  advantage  of  these  the  capacity  of 
the  main  pumps  for  the  station  was  fixed 


be  diverted  through  the  storm  sewer  to  the 
pumping  station.  A  flood  gate  has  also 
been  constructed  to  cut  the  sanitary  sewer 
off  from  the  river. 

A  low-level  pumping  plant  has  been  pro- 
vided under  the  same  roof  to  take  care  of 
this  water,  the  capacity  of  this  plant  being 
160  sec.-ft. 

Pumping  Station  Details 

The  pumping  station  is  a  reinforced-con- 
crete  structure,  60  ft.  wide,  160  ft.  long  and 
100  ft.  high  from  foundation  to  top  of  roof, 
about  half  of  the  structure  being  below 
ground.  The  foundation  mat  or  sump  floor 
is  of  mass  concrete  31/2  ft.  thick  with  its 
top  at  6V2  ft.  on  the  gage,  and  rests  on  1200 
creosoted  yellow-pine  piles  driven  to  blue 
clay.  The  west  wall,  which  forms  a  part 
of  the  levee,  is  5  ft.  thick  at  the  base,  30 
in.  thick  at  floor  level  and  24  in.  at  52  ft.  on 
the  gage.  Under  this  wall  interlocking 
steel  piles,  weighing  35  lb.  to  the  square 
foot,  were  driven  to  blue  clay.  This  wall 
is  pierced  by  four  openings  in  the  main  part 
of  the  building,  each  71/2  x  10  ft.  These 
openings  are  closed  during  periods  of  high 
water  by  rectangular  sluice  gates  of  the 
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at  1200  sec.-ft.,  which  with  the  reservoir 
storage  should  be  ample  even  in  the  severest 
storm. 

In  order  that  the  pumping  lift  might  be 
held  as  low  as  possible  the  old  bayou  levees 
were  retained,  thus  making  it  unnecessary 
to  pump  until  a  stage  of  40  ft.  is  reached, 
and  at  the  same  time  reducing  the  pumping 
lift,  since  with  these  levees  and  the  reser- 
voirs it  is  not  necessary  to  hold  the  bayou 
below  35  ft. 

The  low  territory  behind  these  levees  is 
drained  by  a  storm  sewer  known  as  the 
West  Side  storm  sewer,  which  leads  to  the 
pumping  station. 

The  larger  part  of  the  sanitary  sewage 
of  the  city  is  handled  by  a  48-in.  main 
which  backs  out  in  this  low  territory  at  34 
ft.  on  the  gage.  The  West  Side  storm 
sewer  crosses  under  this  sewer  at  Auction 
Avenue  and  Front  Street,  and  a  by-pass 
with  a  sluice  gate  has  been  constructed  at 
that  point  so  that  the  sanitary  sewer  may 


same  size,  which  gates  are  opened  during 
low  water  to  permit  the  bayou  to  discharge 
by  gravity. 

One  of  the  drawings  shows  a  cross-sec- 
tion of  the  pumping  station,  together  with 
the  twin  box  culverts  under  the  levee  to 
Wolf  River  and  the  semicircular  culvert 
under  Front  Street. 

The  pumping  station  houses  two  pump- 
ing plants,  one  of  1200  sec.-ft.  capacity, 
operated  at  stages  of  40  ft.  or  over,  and  one 
of  160  seo.-ft.  capacity,  operated  at  stages 
of  34  ft.  or  over.  The  main  plant  operates 
under  a  normal  head  of  15  ft.;  the  low- 
level  station  under  a  head  of  25  ft.  (against 
a  50-ft.  stage),  which  latter  head  would 
have  been  necessary  for  the  entire  station 
but  for  the  low-level  system. 
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INTERCEPTORS  IN  TUNNEL  AND  IN  OPEN  CUT 

The  main  pumping  plant  consists  of  four 
72-in.  double-suction  horizontal-shaft  cen- 
trifugal pumps — each  pump  having  a 
normal  capacity  of  300  sec.-ft.  against  a 
head  of  15  ft.  and  each  pump  driven  by  a 
750-hp.  three-phase,  60-cycIe,  6250-volt  in- 
duction motor,  with  a  normal  speed  of  116 
r.p.m. 

The  low-level  or  West  Side  storm  sewer 
pumps  are  in  the  south  end  of  the  buildings, 
and  consist  of  two  36-in.  vertical-shaft  cen- 
trifugal pumps  each  of  80  sec.-ft.  capacity, 
and  each  driven  by  a  300-hp.  induction  mo- 
tor with  a  speed  of  165  r.p.m.  controlled 
from  the  same  platform  as  the  larger 
pumps. 

The  pumps  and  motors  were  built  and  in- 
stalled by  the  Allis-Chalmers  Manufactur- 
ing Company,  of  Milwaukee.  The  building 
was  erected  by  the  James  Alexander  Con- 
struction Company,  local  contractors. 

Diversion  Sewers  or  Interceptors 

Reference  to  the  map  will  show  that  the 
river  flows  south,  whereas  Bayou  Gayoso 
flows  north  almost  parallel  to  the  river.  It 
was  thus  possible  to  divert  the  bayou  di- 
rectly through  the  bluffs  into  the  river 
where  ground  levels  were  sufficiently  above 
high  water  to  permit,  and  two  points  were 
selected  for  this,  each  being  at  the  conflu- 
ence of  two  or  more  branch  bayous — the  in- 
terceptors being  designated  by  the  names 
of  the  streets  under  which  they  lie  as  the 
Huling  interceptor  and  the  Gayoso  inter- 
ceptor. 

The  Huling  interceptor  drains  1620  acres 
and  is  a  circular  sewer  16  ft.  in  diameter 
extending  eastward  from  the  river  1925  ft. 
along  Huling  Avenue  with  an  outlet  apron 
or  spillway  125  ft.  long,  an  8-ft.  circular 
branch  830  ft.  long,  a  9  x  10-ft.  rectangu- 
lar section  135  ft.  long  and  50  ft.  of  8  x 
14-ft.  rectangular  section  connecting  with 
an  existing  sewer  of  the  same  size  2750  ft. 
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long.  Cross-sections  are  shown  of  the  16- 
ft.  section,  part  of  which  was  built  in  tun- 
nel and  part  in  open  cut. 

Tunnel  Under  Sewer 

The  construction  difficulties  of  this  inter- 
ceptor were  increased  by  reason  of  a  36-in. 
sanitary  sewer  occupying  both  Second 
Street  and  Ruling  Avenue  and  crossing 
from  one  side  to  the  other  of  each  street. 
In  the  laying  of  grades  for  the  interceptor 
this  was  borne  in  mind,  and  along  Ruling 
Avenue  the  top  grade  was  put  5  ft.  below 
the  flow  line  of  the  sanitary  sewer.  For- 
tunately the  line  along  Ruling  Avenue  was 
of  cast-iron  pipe  and  stood  the  test;  had  it 
not  been  of  this  material  no  attempt  would 
have  been  made  to  use  this  street. 

Work  was  started  at  the  river  end  with 
a  shield  20  ft.  in  diameter  and  9  ft.  long 
driven  by  sixteen  hydraulic  jacks  6  in.  in 
diameter.  Wood  cants  4  ft.  long  of  6  x  8- 
in.  oak,  with  the  outside  cut  to  a  21-ft.  cir- 
cle, were  put  in  to  line  the  excavation  and 
push  against.  The  shield  proved  too  light 
and  was  rebuilt,  being  heavily  reinforced, 
after  moving  about  100  ft.  Construction 
was  again  started,  but  progress  was  still 
slow,  and  after  a  total  of  692  ft.  of  tunnel 
had  been  driven  the  shield  again  failed  and 
was  abandoned. 

During  this  construction  an  air  pressure 
of  from  5  to  9  lb.  was  maintained,  all  ex- 
cavation being  locked  out  and  materials 
locked  in.  Serious  troubles,  however,  were 
encountered  with  ground  water,  and  the 
sand  in  the  bottom  3  ft.  proved  practically 
a  quicksand,  the  upper  part  of  the  excava- 
tion, however,  proving  quite  hard.  It  was 
therefore  decided  to  attempt  to  drive  the 
top  half  of  the  tunnel  by  a  cap-and-leg 
method  and  to  concrete  the  top  half.  This 
method  proved  fairly  satisfactory,  although 
some  settlement  developed  owing  to  the 
method  of  timbering,  and  the  balance  of  the 
tunnel  was  thus  driven.  Two  lines  of  1-in. 
square  bars  were  carried  continuously  in 
the  bottom  of  the  arch  walls  to  strengthen 
them  during  the  construction  of  the  invert. 
The  bottom  half  was  then  constructed  with- 
out serious  trouble. 

Grout  pumps  were  used  to  force  grout 
into  all  crevices  left  by  the  excavation,  and 
in  some  cases  this  grout  was  forced  through 
to  the  street  surface. 

The  contractor  was  the  Southern  Asphalt 
&  Construction  Company. 

The  Gayoso  interceptor  drains  1150  acres. 
It  is  a  circular  sewer  which  extends  from 
zero  on  the  Memphis  gage  east  under  the 
center  of  Gayoso  Avenue  and  through  pri- 
vate property  to  a  point  400  ft.  east  of  Wel- 
lington Street.  It  has  275  ft.  of  special 
outlet  section,  2805  ft.  of  15-ft.  circular 
section,  and  1155  ft.  of  8-ft.  circular  section 
"with  two  branches,  a  6-ft.  rectangular 
branch  built  in  tunnel  and  extending  south 
570  ft.,  and  an  11^/2  ft.  circular  section  ex- 
tending south  420  ft.  The  contractor  was 
the  Thomas-Rarmon  &  Rickey  Brothers 
Company. 

This  sewer  extends  through  territory 
that  is  practically  at  an  elevation  of  50  ft. 
on  the  gage  at  two  points,  and  all  open-cut 
work  was  reinforced  against  internal  as 
well  as  external  pressure.  No  openings 
were  made  into  the  tunnel  below  55  ft.  on 
the  gage,  and  the  ends  of  all  sections  were 
carried  into  territory  that  was  above  that 
grade.  The  15-ft.  section  is  of  monolithic 
concrete  20-in.  thick  in  tunnel  and  of  rein- 
forced concrete  12  in.  thick  in  open  cut,  all 
with  the  bottom  third  brick  lined. 


Approximately  1900  ft.  was  built  in  tun- 
nel by  the  shield  method  under  an  air  pres- 
sure of  about  5  lb.  The  shield  used  was  19 
ft.  8  in.  in  diameter  and  9  ft.  long  and  was 
driven  by  fourteen  Watson  Stillman  hy- 
draulic jacks.  Oak  cants  6x8  in.,  4  ft. 
long,  cut  to  9  ft.  10  in.  radius  outside  were 
used  for  timbering  and  to  jack  against. 
The  balance  of  the  15-ft.  section  and  the 
8-ft.  and  liy2-ft.  sections  were  built  in 
open  cut,  a  Potter  trench  machine  being 
used  on  the  8-ft.  section  and  a  traveling 
stiffleg  derrick  and  clamshell  bucket  on  the 
other  sections. 

Concreting  of  Interceptors 

All  concrete  on  both  interceptors  was 
made  of  Mississippi  River  "river  run"  sand 
and  gravel,  monolithic  concrete  being  mixed 
in  the  proportion  of  5  sacks  of  cement  to  1 
yd.  of  sand  and  gravel  and  reinforced  con- 
crete in  the  proportion  of  6  sacks  of  cement 
to  1  yd.  of  sand  and  gravel.  Vitrified  shale 
brick  pavers  was  used  for  the  brick  lining. 
The  open-cut  concrete  was  machine  mixed 
and  deposited  through  chutes,  either 
directly  from  the  mixer  or  from  barrows. 
The  tunnel  concrete  was  placed  by  the  pneu- 
matic method  with  a  mixer  made  by  the 


Concrete  Mixing  &  Paving  Company,  of 
Chicago,  the  concrete  being  satisfactorily 
blown  through  an  8-in.  pipe  for  a  distance 
of  600  ft.  from  the  mixer.  When  this  dis- 
tance was  reached  the  mixer  was  moved  up 
in  the  completed  tunnel  and  a  10-in.  shaft 
sunk  from  the  surface  into  the  tunnel.  The 
materials  were  proportioned  on  the  surface 
of  the  street  and  dropped  through  a  door 
into  a  lock;  the  bottom  door  was  then 
opened  and  the  materials  were  dropped 
through  the  shaft  into  the  mixer.  Water 
was  then  added  and  the  mix  blown  by  com- 
pressed air  through  an  8-in.  pipe  directly 
into  the  forms  and  there  spread  by  hand. 
Blaw  steel  forms  were  used  almost  exclu- 
sively on  the  work. 

All  plans  and  specifications  for  the  work 
were  prepared  under  the  direct  supervision 
of  the  writer  and  approved  by  George  W. 
Fuller,  consulting  engineer,  of  New  York 
City,  with  the  exception  of  the  plans  for  the 
pumps  and  motors,  on  which  A.  B.  Wood,  of 
New  Orleans,  was  consulting  engineer.  The 
work  was  carried  out  under  the  direction  of 
the  writer,  with  W.  A.  McTighe,  assistant 
engineer,  in  charge  of  construction.  The 
operation  of  the  pumping  station  will  be  in 
charge  of  Roy  Johnson,  electrician. 


New  Publications 


Dwelling  Houses — A  Code  of  Sugoestions  for 
Construction  and  Fire  Protection.  Recom- 
mended by  the  National  Board  of  Fire  Under- 
writers. Paper,  6x9  in.;  115  pages;  illustrated. 
New  York,  the  National  Board  of  Fire  Under- 
writers, Ira  H.  Woolson,  consulting  engineer,  76 
VFilliam  Street. 

Rules  for  Conducting  Performancb  Tests  of 
Power  Plant  Apparatus.  Report  of  Power  Test 
Committee,  American  Society  of  Mechanical  En- 
gineers. Paper,  6  x  9  in.  ;  215  pages;  illustrated. 
New  York,  American  Society  of  Mechanical  Engi- 
neers, 29  West  Thirty-ninth  Street. 

Some  Foreign  Specifications  for  Railway  Mate- 
rials :  Rails,  Wheels,  Axles  a.vd  Tires.  By  G. 
K.  Burgess,  physicist,  and  P.  D.  Merica,  associate 
physicist,  U.  S.  Bureau  of  Standards.  Technologic 
I'aper  No.  61.  Paper,  7  x  10  in.  ;  132  pages,  illus- 
trated. 

Part  of  program  relating  to  the  determination 
of  the  causes  of  failure  of  railway  materials.  Dis- 
cusses and  compares  the  several  types  of  foreign 
specification  and  tests  of  rails,  wheels,  axles  and 
tires,  treated  by  subjects.  Some  accident  sta- 
tistics are  included. 

Hydrated  Limb  —  History,  Manufacture,  and 
Uses  in  Plaster.  Mortar  and  Concrete.  B.v 
E.  W.  Lazell,  Ph.  D.  Paper,  6  x  9  in.  ;  95  pages; 
illustrated.  Pittsburgh.  Hydrated  Lime  Bureau  of 
the  National  Lime  Manufacturers  Association, 
Arrott  Building.      30   cents. 

Experiments  on  the  Economical  Use  of  Irriga- 
tion Water  in  Idaho.  By  Don  H.  Bark,  irriga- 
tion engineer.  Division  of  Irrigation  Investiga- 
tions. Bulletin  339,  U.  S.  Department  of  Agricul- 
ture, Office  of  Public  Roads  and  Rural  Engineer- 
ing. Paper,  6  x  9  in.  ;  57  pages ;  illustrated. 
Washington)  Government  Printing  Office. 

Shingle  Roofs  as  Conflagration  Spreaders.  An 
appeal  to  the  Civil  Authorities  and  Civic  and 
Commercial  Bodies.  Paper,  6  x  9  in.  ;  21  pages  ; 
illustrated.  New  York,  National  Board  of  Fire 
Underwriters,  Committee  on  Fire  Prevention,  76 
William  Street. 

Progress  in  Reclamation  of  Arid  Lands  in  the 
Western  United  States.  By  J.  B.  Beadle.  U.  S. 
Reclamation  Service.  From  the  Smithsonian  Re- 
port for  1915.  Paper,  6  x  9  in.  ;  21  pages;  lllus- 
tr-.ted.     Washington,  Government  Printing  Office. 

Report  op  Proceedings,  Twelfth  Annual  Meeting 
American  Wood  Preservers'  Association,  1916. 
Paper,  6  x  9  in.  ;  432  pages ;  illustrated.  Balti- 
more, F.  J.  Angier,  secretary-treasurer.  Mount 
Royal  Station. 

Regulations  Governing  Coal-Land  Leases  in  the 
Territory  of  Alaska.  Approved  May  18,  1916. 
U.  S.  Department  of  the  Interior.  Paper,  6x9 
in. ;  86  pages ;  illustrated.  Washington,  Govern- 
ment Printing  Office. 


Concrete  Construction  for  Rural  Communities. 
By  Roy  A.  Seaton,  M.  S.,  professor  of  applied 
mechanics  and  machine  design,  and  superintend- 
ent of  construction,  Kansas  State  Agricultural 
College.  Cloth,  6  x  8  in. ;  223  pages ;  illustrated. 
New  York,  McGraw-Hill  Book  Company,  Inc. 
?2  net. 

Irrigation  Districts  in  California,  1887-1915.  Bul- 
letin No.  2,  State  of  California,  Department  of  En- 
gineering. By  Frank  Adams.  Based  on  data 
gathered  under  co-operative  agreement  between 
the  Office  of  Public  Roads  and  Rural  Engineering 
of  the  United  States  Department  of  Agriculture 
and  the  California  State  t)epartment  of  Engineer- 
ing. Paper,  5%  x  8  11/16  in.;  151  pages;  illus- 
trated, and  contains  several  sketch  maps.  Cali- 
fornia, State  Printing  Office. 

The  fifty-seven  irrigation  districts  in  California 
are  described  as  to  location,  date  of  organization, 
area,  value  and  financial  status.  The  pamphlet 
also  includes  a  review  of  the  Wright  irrigation 
act  and  its  several  amendments,  with  comment 
on  other  legal  phases  of  irrigation  district  organi- 
zation. 

Report  of  the  Chief  Engineer  op  the  Board  op 
Estimate  and  Apportionment,  City  of  New 
York,  1914.  Paper.  7x10  in. ;  235  pages ;  illus- 
trated. New  York,  Chief  Engineer,  Board  of 
Estimate,  Municipal  Building. 


Books  Reviewed 


Hydraulic  Tables 

Author,  Joseph  H.  Harper,  formerly  of  Harper, 
MacDonald  &  Company,  Butte,  Mont.  Leather,  4  x 
6%  in.;  192  pages;  17  illustrations.  New  York,  D. 
Van  Nostrand  Company.     $2  net. 

Reviewed  by  A.  G.  Rillberg 

Civil  and  Hydraulic  Engineer,  New  York  City 

About  three-fourths  of  this  book  is  de- 
voted to  tables  giving  the  flow  of  water  in 
differently  shaped  channels  under  various 
conditions,  calculated  by  means  of  formulas 
generally  accepted  by  engineers  as  giving 
the  best  results.  The  author  has  divided 
the  book  into  seven  parts  and  an  appendix. 
Part  1  is  introductory,  discussing  formulas, 
coefficients  of  roughness,  methods  of  inter- 
polating in  the  tables,  and  the  like.  Parts  2 
to  5  consist  of  tables  for  the  flow  of  water 
in  circular  pipes,  when  running  full  or  un- 
der pressure;  in  rectangular  open  channels 
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or  timber  flumes;  in  open  trapezoidal  chan- 
nels, ditches  and  canals;  and  in  egg-shaped 
conduits,  when  running  full,  two-thirds  full 
and  one-third  full.  These  tables  cover  an 
unusually  large  range  of  values,  and  by 
straight-line  interpolation  any  desired  in- 
termediate values  can  be  obtained. 

In  Part  6  the  author  has  grouped  mis- 
cellaneous information  and  reference  tables. 
The  hydraulic  units,  acre  foot  and  miner's 
inch  have  been  explained  and  conversion 
tables  given.  The  other  subjects  dealt  with 
are  weight  or  static  pressure  in  fluids,  buoy- 
ancy, discharge  through  orifices,  measure- 
ment of  water  and  the  various  types  of 
weirs  used,  tables  giving  heads  and  corre- 
sponding discharges,  and  limiting  velocities 
in  various  kinds  of  conduits.  Part  7  con- 
tains discussions  of  the  various  formulas, 
and  the  appendix  consists  of  tables  and 
charts  comparing  the  various  formulas  used. 

The  author  has  succeeded  in  compiling  a 
very  useful  little  handbook  that  will  be  wel- 
comed not  only  by  office  engineers  engaged 
in  designing  but  also  by  field  engineers 
called  upon  to  determine  quickly  the  quan- 
tity of  water  carried  in  conduits  or  dis- 
charged over  weirs. 


lock  walls  and  valves,  by  L.  D.  Cornish; 
lock  gates,  chain  fenders  and  lock  entrance 
caissons,  by  Henry  Goldmark,  and  the  emer- 
gency dams  above  the  locks,  by  T.  B.  Mon- 
niche. 


The  Panama  Canal 

A  Series  o(  Papers  Covering  in  Full  Detail  the 
Technical  Problems  Involved  in  the  Construction  of 
the  Canal.  Prepared  by  engineers  and  other  special- 
ists in  charge  of  various  branches  of  the  work  and 
presented    at    the    International    Engineering    Con- 

gress,     1915,    under    the    direction    of    George    W. 
oethals,  major  general,  U.   S.  Army,  Governor  of 
the  Canal  Zone.     2  volumes.  25  Papers.     Cloth.  6  x 
■9  in. ;    527  and  483  pages  respectively :    illustrated 
New  York,  McGraw-Hill  Book  Company,  Inc.     $7.50 
net  per  set. 

This  exhaustive  treatise  is  the  most  au- 
thoritative and  exact  technical  exposition 
of  the  many  correlated  tasks  accomplished 
in  the  monumental  work  of  digging  the 
Panama  Canal  which  is  now  available.  The 
wide  general  interest  and  scope  of  these 
tasks  is  suggested  by  the  fact  that,  in  addi- 
tion to  the  more  specialized  papers  covering 
the  engineering  work  involved,  there  is  also 
included  a  general  historical  and  statistical 
introduction  by  the  present  Governor  of 
the  Canal  Zone,  Major-General  George  W. 
Goethals,  under  whose  direction  these 
papers  were  prepared;  the  commercial  and 
trade  aspects  of  the  canal,  by  Emory  R. 
Johnson;  an  outline  of  Canal  Zone  geology, 
by  Donald  F.  McDonald;  sanitation  in  the 
Canal  Zone,  by  Charles  F.  Mason ;  prelimi- 
nary municipal  engineering  at  Panama,  by 
Henry  Welles  Durham;  municipal  engineer- 
ing and  domestic  water  supply  in  the  Canal 
Zone,  by  George  M.  Wells;  the  working 
force,  by  R.  E.  Wood;  the  purchase  of  sup- 
plies, by  F.  C.  Boggs;  climatology  and  hy- 
drology of  the  canal,  by  F.  D.  Willson ;  ter- 
minal works,  dry  docks  and  wharves,  by 
H.  H.  Rousseau ;  coaling  plants  and  floating 
cranes,  by  F.  H.  Cooke,  and  aids  to  naviga- 
tion for  the  canal,  by  Walter  F.  Beyer. 

The  papers  treating  the  details  of  the 
actual  work  of  constructing  the  canal  were 
written  by  men  in  charge,  and  cover  the 
whole  range  of  engineering  problems  in- 
volved from  dry  excavation,  by  Major-Gen- 
eral Goethals  himself,  to  the  reconstruction 
of  the  Panama  Railroad,'  by  Frederick 
Mears.  Among  the  technically  more  im- 
portant of  these  papers  may  be  mentioned 
the  construction  of  the  Gatun  locks,  dam 
and  spillway,  by  W.  L.  Sibert ;  dredging  the 
canal,  by  W.  G.  Comber ;  the  general  design 
of  the  locks,  dams  and  regulating  works,  by 
H.  F.  Hodges;  the  design  of  the  spillways, 
by  Edward  C.  Sherman;  the  design  of  the 


excellent,  both  volumes  containing  a  wealth 
of  illustrations  reproduced  from  photo- 
graphs and  drawings.  Such  books  as  these 
should  be  in  the  library  of  every  engineer 
who  has  a  real  interest  in  the  monumental 


The  work  of  the  publishers  is  uniformly     achievements  of  his  profession. 


Letters  to  the  Editor 

Comment  on  matters  of  interest  to  engineers  and  contractors  will  be  welcomed 


Who  Must  Pay  for  the  Transit? 

Sir: — The  inquiry  of  the  Pennsylvania 
engineer  in  your  issue  of  May  13,  page  653, 
as  to  whether  he  could  compel  payment  for 
damage  to  a  transit  knocked  over  in  a  city 
street  by  a  man  driving  against  it,  reminds 
me  of  a  similar  experience  in  the  city  of 
St.  Albans,  Vt.,  where  we,  when  making 
surveys  for  a  city  sewer  system,  had  a 
transit  upset  by  a  team  driven  by  an  in- 
toxicated citizen.  It  cost  upward  of  $40  to 
repair  the  instrument,  and  acting  on  the 
advice  of  the  mayor  of  the  city  we  placed 
the  claim  in  the  hands  of  the  city  solicitor 
for  collection.  This  public  official  settled 
with  the  person  doing  the  damage  for  $30 
and  retained  $15  of  this  amount  for  his 
services  in  effecting  the  settlement. 

Arthur  W.  Dudley. 

Manchester,  N.  H. 


Final  Report  of  Construction  of 
Los  Angeles  Aqueduct 

Sir:  For  nearly  two  years  the  Los 
Angeles  Board  of  Public  Service  Com- 
missioners has  had  in  the  course  of  prep- 
aration the  "Final  Report  of  the  Construc- 
tion of  the  Los  Angeles  Aqueduct,"  which 
is  now  complete  and  the  contract  for  the 
printing  of  which  has  been  let. 

It  is  not  possible  within  this  short  space 
to  enumerate  the  different  subjects  which 
the  volume  discusses,  but  it  is  sufficient  to 
say  that  we  believe  the  book  will  not  only 
serve  almost  as  a  text  to  students  but  will 
be  an  invaluable  book  of  reference  to  every 
engineer,  contractor  or  other  person  hav- 
ing to  do  with  large  construction  enter- 
prises. What  commends  the  volume  is  that 
it  contains  nothing  of  theory  but  is  an  ex- 
position of  the  methods  adopted  by  prac- 
tical engineers  in  the  working  out  of  many 
problems  for  which,  at  the  time  the  work 
was  started,  few  data  were  available. 
There  are  chapters  on  municipal  tufa  ce- 
ment manufacture,  dam  building,  conduit 
excavation  and  lining,  tunnel  boring  in 
hard  rock  and  in  shale,  the  bonus  system 
as  applied  to  tunnels,  steel  pipe  fabrication, 
sanitation  of  water  supply,  cost  keeping, 
etc.,  and  scattered  frequently  throughout 
the  book  are  cost  data  on  all  the  various 
classes  of  work. 

The  size  of  the  book  will  be  8y2xll.  It 
will  comprise  about  350  pages,  in  stout 
library  binding,  and  will  be  illustrated  by 
sixty-two  full-page  and  twenty-four  half- 
page  halftones  and  thirty-four  line  cuts  of 
engineering  designs.  It  will  be  apparent 
that  entirely  aside  from  the  collection  and 
placing  in  manuscript  form  of  the  ma- 
terial, the  cost  of  paper  and  printer's  ink 
would  forbid  free  distribution.  We  be- 
lieve, however,  that  there  will  be  a  large 
demand  for  this  volume  and  that  it  will 


contribute  largely  to  the  benefit  of  the  en- 
gineering profession.  To  this  end  the 
board  has  set  a  price  at  which  it  can  be 
obtained  of  $1.95  delivered.  This  price  is, 
exclusive  of  postage  and  packing  on  a 
weight  of  5  lb.,  under  the  cost  of  printing. 
The  board  of  Public  Service  Commission- 
ers is  not  in  the  publishing  business.  In- 
stead of  deriving  a  profit  it  compounds  a 
loss  by  the  sale  of  the  volume.  Its  interest 
in  the  book's  distribution  extends  no 
further  than  as  above  stated. 

The  only  requirement  insisted  upon  will 
be  that  the  sum  stated  must  accompany  the 
order  and  the  order  must  be  mailed  im- 
mediately, as  only  the  number  of  copies  will 
be  ordered  printed  for  which  orders  have 
been  received  at  the  time  of  going  to  press. 
Checks  should  be  made  payable  to  the  Los 
Angeles  Department  of  Public  Service,  645 
South  Olive  Street,  Los  Angeles,  Cal. 

R.  F.  Del  Valle, 
President,  Board  of  Public   Service  Com- 
missioners. 

Los  Angeles. 


Test  of  Mushroom  Flat  Slab 

Sir:  There  appeared  on  page  647  of  the 
Engineering  Record  of  May  13  an  article  by 
D.  E.  Hooker  on  "Test  of  Mushroom  Flat 
Slab  in  Seattle  Warehouse,"  with  editorial 
comment  on  page  630  of  the  same  issue. 

I  was  not  astonished  at  the  contents,  or 
rather  the  lack  of  contents,  in  the  article, 
because  the  author's  attitude  toward  the 
building  is  familiar  to  me,  but  the  editorial 
was  a  surprise  until  I  reflected  that  the 
profession  of  Mr.  Hooker  and  the  public 
position  he  occupies  justified  the  editor  in 
assuming  that  the  essential  facts  had  been 
fully  stated. 

The  two  chief  facts  either  not  empha- 
sized or  not  supplied  by  Mr.  Hooker,  and 
concerning  which  there  is  no  dispute,  are: 
(1)  The  designers  had  nothing  to  do  with 
the  erection  of  the  building;  (2)  the  rein- 
forcing steel  in  the  slabs  was  not  placed 
in  accordance  with  the  design.  A  third 
point,  which  will  not  be  designated  a  fact, 
although  I  believe  it  to  be  such,  is  the  un- 
cured  state  of  the  concrete  at  the  time  of 
the  test.  The  concrete  was  116  days  old, 
but  because  of  adverse  weather  conditions 
had  not  reached,  in  the  judgment  of  the  de- 
signers, its  normal  strength.  Some  fair- 
minded  engineers  do  not  concede  that  the 
concrete  was  not  in  first-class  condition  and 
hence  no  effort  will  be  made  herein  to  ac- 
centuate this  phase  of  the  controversy,  espe- 
cially as  time  has  eliminated  the  defect 
and  it  will  not  be  a  factor  in  the  second 
test  which  the  superintendent  of  buildings 
has  repeatedly  promised  to  make,  but  does 
not  make. 

That  there  is  foundation  for  the  conten- 
tion that  the  concrete  had  not  attained  the 
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strength  ordinarily  expected  at  the  end  of 
116  days  is  proved  by  the  subsequent  be- 
havior of  the  floor  slabs.  The  floor  carried 
a  live  load  of  from  420  to  430  lb.  per  square 
foot  all  last  winter,  and  notwithstanding 
the  misplacement  of  the  steel  reinforcement 
there  was  not  the  slightest  indication,  by 
cracks  or  otherwise,  of  undue  stresses. 

Reinforcing  Steel  Misplaced 

The  misplacement  of  the  steel,  where  it 
has  occurred,  cannot  be  corrected  and  will 
be  a  vital  factor  in  interpreting  the  results 
of  future  tests  of  the  building.  When  the 
floor-slab  tests  of  April,  1915,  were  being 
conducted  it  became  apparent  that  there 
was  something  wrong  with  the  wall  panels ; 
a  few  rough  measurements  disclosed  the 
misplacement  of  the  steel.  A  survey  was 
requested,  but  the  men  in  charge  of  the  test 
refused  on  the  plea  that  they  were  not  in- 
terested in  anything  but  deformation  meas- 
urements. Mr.  Turner  then  employed  a 
disinterested  local  engineer,  Climie  E.  Hill, 
to  make  a  survey  of  the  steel,  and  subse- 
quently the  owner  made  one.  The  two  sur- 
veys are  in  substantial  agreement;  the  de- 
terminations by  the  owner  indicate  a  slight- 
ly greater  misplacement. 

The  Hill  measurements  will  be  cited 
in  this  letter.  The  reinforcing  steel  over 
column  79  was  found  to  be  within  9/16  in. 
of  the  correct  position,  but  the  inner  ring 
rod,  column  80,  which  fixed  the  position  of 
all  the  belt  rods  running  to  that  column, 
was  greatly  out  of  place,  both  horizontally 
and  vertically;  the  top  of  the  rod  was  de- 
signed to  be  8  in.  above  the  bottom  of  the 
slab;  its  average  height  was  found  to  be 
only  5  1/16  in. — an  error  in  construction 
of  37  per  cent.  The  position  of  the  steel 
over  the  other  columns  is  unknown.  Is  it 
remarkable  that  the  two  wall  panels  showed 
weakness,  and  is  it  not  eminently  unfair  in 
an  engineer  to  write  upon  the  results  of  the 
test  without  specifically  calling  attention  to 
the  degree  of  misplacement  of  the  steel? 

The  official  report  of  the  test  by  Pro- 
fessors Fuller  and  More  did  not  contain 
a  suitable  reference  to  the  actual  position 
of  the  steel  reinforcement;  it  was  a  re- 
port by  technical  men  upon  the  strength  of 
a  structural  member  without  stating  the 
actual  dimensions  of  that  member.  The 
professors  in  a  revision  of  the  report  for  a 
paper  read  before  the  Pacific  Northwest  So- 
ciety of  Engineers  Feb.  9,  1916,  did  in- 
corporate this  paragraph:  "Attention  is 
called  to  the  location  of  the  inner  ring  rod 
near  column  80,  the  designed  position  of 
which  is  8  in.  from  top  of  rod  to  bottom  of 
slab.  The  actual  distances  are  as  follows: 
North  end  about  4y2  in. ;  at  center  line  be- 
tween columns,  about  5%  in.;  south  end, 
about  4%  in.  At  the  center  line  between 
columns  the  rod  is  about  2  ft.  3  in.  from  the 
inside  of  the  wall,  where  the  plans  show  it 
about  3  ft.  0  in." 

Mr.  Hooker  has  persistently  avoided 
stating  the  whole  truth  except  when  forced 
to  categorically  answer  yes  or  no.  A  fair 
sample  of  his  dodging  of  the  issue  is  shown 
in  the  paragraph  at  the  bottom  of  the  third 
column,  page  648,  which  contains  the  only 
reference  to  the  misplacement  of  steel,  read- 
ing as  follows:  "The  center  rod  carries  a 
greater  stress  than  the  others  in  the  in- 
terior panel  and  a  lesser  one  in  the  wall 
panel.  As  this  rod  was  directly  under  an 
aisle,  it  seems  natural  that  it  should  be 
somewhat  relieved.  The  survey  of  the  steel 
shows  this  rod  to  be  misplaced  in  the  wall 
panels  and  over  column  79.     This  may  ac- 


count in  part  for  the  apparent  discrepancy, 
and — also  possibly  for  a  portion  of  the  ex- 
cessive stress  at  the  point  near  wall  col- 
umn 80." 

When  the  tapered  plugs  were  set  no  pre- 
cautions were  taken  regarding  the  steel. 
The  only  defense  made  for  the  omission  is 
the  assertion  that  the  placing  of  steel  for 
the  mushroom  system  is  more  difficult  in 
the  wall  columns  than  in  the  interior  ones, 
also  the  dogmatic  proposition  that  a  design 
must  shoulder  the  responsibility  of  errors 
in  construction! 

There  is  an  opportunity  for  a  legitimate 
difference  of  opinion  regarding  the  relative 
merits  of  the  various  flat-slab  systems.  As 
engineers  we  should  be  concerned  in  ascer- 
taining the  real  truth,  but  definite  conclu- 
sions never  will  be  reached  unless  investiga- 
tors in  reporting  the  results  of  tests  rise 
above  prejudice  and  are  precise  in  the  state- 
ment of  all  the  facts. 

A.  O.  Powell, 
Consulting  Civil  Engineer. 

Seattle. 


Sir:  In  the  discussion  of  the  test  of  the 
Bell  Street  Warehouse,  Seattle,  presented  by 
Captain  A.  0.  Powell  and  by  Mr.  Fixen  in 
the  Proceedings  of  the  Pacific  Northwest 
Society  of  Engineers,  Vol.  14,  No.  1,  are 
given  statements  of  facts  as  to  the  uncured 
condition  of  the  concrete,  in  conjunction 
with  the  misplacement  of  the  steel,  quite 
sufiicient  to  account  for  the  wide  divergence 
between  the  results  of  this  premature  test 
at  Seattle,  and  the  uniform  results  of  scores 
of  others  made  on  well-cured  floors  of  the 
same  design,  a  divergence  which  amounts 
to  100  per  cent  or  more. 

In  the  light  of  this  accumulation  of  con- 
current test  data  and  experience  the  re- 
ported results  cannot  be  seriously  consid- 
ered as  any  indication  whatever  as  to  what 
the  deportment  of  this  same  floor  would  be 
in  its  present  cured  state.  The  only  legiti- 
mate conclusion  to  be  drawn  from  the  test 
is  the  inexperience  and  incompetence  of 
those  in  charge  of  the  test  in  face  of  the 
protest  that  the  slab  was  in  an  uncured 
condition  as  reported  on  after  investigation 
by  Mr.  Fixen,  the  personal  representative 
of  the  writer. 

The  writer  feels  that  he  has  been  unfairly 
treated  by  those  who  made  this  test,  and 
that  a  second  test  of  this  floor  will  clearly 
bring  out  this  fact  and  make  patent  the 
pseudo-scientific  character  of  the  published 
investigation. 

This  test  was  paid  for  by  the  writer  un- 
der a  rigid  stipulation  and  a  written  prom- 
ise or  guarantee  of  the  department  of  build- 
ings that  it  should  be  made  only  when  the 
concrete  was  thoroughly  cured  and  dried 
out.  This  stipulation  was  not  adhered  to, 
and  the  labored  effort  to  give  publicity  to  a 
comparison  of  a  test  on  partly  cured  work 
with  results  on  cured  concrete  are  not  fair 
to  the  designer.  Captain  Powell,  nor  to  the 
writer,  who  reported  on  Captain  Powell's 
design. 

Having  contributed  more  than  $1,000  un- 
der an  agreement  that  the  test  made  should 
be  made  on  thoroughly  cured  work,  and 
since  by  reason  of  the  inexperience  of  the 
investigators  this  condition  was  not  given 
busiress-like  consideration,  and  since  the 
second  test  has  not  been  made  as  promised, 
in  order  to  test  the  good  faith  of  the  parties 
concerned  I  will  make  the  following  proposi- 
tion: 

I  will  agree  to  put  up  a  guarantee  of  a 
second  $1,000  under  condition  that  a  second 


test  on  the  now  cured  work  be  executed  in 
a  business-like  manner  and  the  conclusions 
I  have  condemned  as  false  or  erroneous  be 
either  substantiated  or  refuted.  If  the  pub- 
lished results  are  refuted  no  money  is  to  be 
paid  over. 

C.  A.  P.  Turner, 
Consulting  Engineer. 
Minneapolis. 


[Captain  Powell's  letter  was  referred  to 
Mr.  Hooker,  whose  reply  follows. — Editor.] 

Sir:  Mr.  Powell's  comment  on  my  article 
pertaining  to  the  test  of  the  Seattle  Port 
Commission  warehouse  would,  I  am  sure, 
have  been  considerably  different  had  all  of 
the  article  been  printed  as  submitted. 
Judging  alone  by  the  article  as  it  appeared, 
Mr.  Powell  would  be  justified  in  alleging 
that  I  was  unfair  in  reporting  the  results 
of  the  test,  for  the  account  as  printed  did 
not  contain  all  the  essential  facts  pertain- 
ing thereto. 

However,  the  manuscript  of  the  article 
as  submitted  did  contain  all  the  essential 
data  included  in  the  official  report  made  by 
Professors  Fuller  and  More  to  the  Seattle 
building  department.  In  my  letter  to  you 
with  which  I  transmitted  the  manuscript  of 
the  article  in  question,  I  made  this  specific 
statement : 

"Because  this  account  emanates  from  an 
official  source,  it  has  been  confined  to  a 
mere  statement  of  facts  taken  from  the 
official  Seattle  building  department  records, 
and  does  not  contain  any  personal  views  or 
conclusions  of  the  author." 

In  order  to  avoid  being  accused  of  the 
very  thing  Mr.  Powell  seems  to  think  me 
guilty  of,  I  studiously  avoided  the  inclusion 
of  any  personal  views,  conclusions  or  am- 
plifications whatsoever,  and  confined  my- 
self absolutely  to  a  mere  statement  of  all 
essential  data  contained  in  the  official  re- 
port of  the  test. 

As  to  the  position  of  the  steel  reinforce- 
ment, I  wish  to  state  that  the  manuscript 
contained  a  table  giving  the  exact  position 
of  the  reinforcing  rods  at  each  gage  line 
where  deformation  measurements  were 
taken.  Furthermore,  the  manuscript  in- 
cluded the  structural  details  of  the  slab, 
including  those  of  the  wall  column,  which 
latter  accounted  for  and  made  possible  the 
misplacement  of  the  slab  rods.  These  de- 
tails of  construction  also  gave  the  designed 
position  of  the  reinforcement. 

The  paragraph  which  Mr.  Powell  cites  as 
being  a  fair  sample  of  my  "dodging  of  the 
issue"  is,  as  a  matter  of  fact,  a  verbatim 
quotation  from  the  official  report  of  the  test 
and  is,  therefore,  not  my  language. 

A  fact  which  should  have  been  mentioned 
in  my  article,  and  which  was  omitted  un- 
intentionally, is  that  the  Seattle  building 
department  has  promised  Messrs.  Turner 
and  Powell  that  a  second  test  of  the  build- 
ing will  be  made  if  loading  material  and 
necessary  funds  can  be  obtained. 

I  will  esteem  it  a  favor  if  you  will  kindly 
corroborate  the  statements  made  above 
relative  to  my  manuscript  as  submitted. 

D.  E.  Hooker, 
Assistant  Superintendent,  Seattle  Building 
Department. 

Seattle. 

[Practical  limitations  in  reproducing 
drawings  for  Mr.  Hooker's  article  made  it 
necessary  to  omit  the  gage  numbers  and 
the  table  giving  position  of  steel  which  was 
included  in  the  manuscript.  Editorial  com- 
ment will  be  found  on  another  page — 
Editor.] 
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Service  of  Engineering  Societies 

Snt:  I  read  with  great  interest  the  let- 
ter by  Prof.  F.  H.  Newell  in  the  Engineer- 
ing Record  of  May  6,  page  620.  The  open- 
ing phrase,  "A  society  exists  to  render 
service  to  its  members,"  certainly  is  a 
valuable  one,  and  I  agree  that  it  might 
be  wise  to  display  this  on  the  walls  of 
meeting  rooms  of  every  society,  but  I  do 
not  think  that  it  goes  far  enough.  Ac- 
companying such  a  phrase  should  be  an- 
other: "As  a  member  of  this  society  I 
must  assist  in  rendering  service  to  its 
•members." 

The  larger  a  society  becomes  the  more 
unwieldy  it  is  certain  to  be.  There  is  no 
reason  why  the  answer  to  this  problem 
cannot  be  taken  from  commercial  life. 
How  does  any  large  business  organization 
similar  to  the  packing  companies  care  for 
its  widespread  interests?  Is  there  any 
reason  why  the  engineering  society  can- 
not apply  similar  business  methods  to  its 
problems  ? 

In  trjing  to  solve  the  economic  prob- 
lems of  the  engineering  profession  a  newly 
formed  engineering  organization  has  un- 
dertaken its  work  on  this  basis,  and  it 
contemplates  the  adoption  of  those  busi- 
ness methods  in  its  work  which  have 
proved  successful  in  the  commercial  world, 
just  as  quickly  as  its  membership  in  any 
community  is  sufficiently  large  to  warrant 
the  undertaking  of  the  work.  There  are 
ideas  of  common  interest  to  all  classes  of 
engineers  which  one  organization  can  no 
doubt  take  care  of  with  greater  economy 
than  if  the  organization  of  each  class  of 
engineers  attempts  to  perform  this  service 
for  its  specific  class  of  engineers.  While 
the  three  older  societies  at  present  have 
an  established  overhead  and  have  branches 
in  many  cities,  neither  of  them  is  equipped 
to  care  for  the  work  of  any  of  the  others. 

It  has  been  asserted  that  the  American 
Society  of  Civil  Engineers,  the  American 
Society  of  Mechanical  Engineers  and  the 
American  Institute  of  Electrical  Engin- 
eers could  appoint  committees  from  each  to 
form  a  co-operative  committee  to  carry  on 
the  work  which  is  common  to  them,  but  to 
do  so  would  call  for  the  establishment  of 
an  entirely  new  set  of  overhead.  As  a 
matter  of  fact  it  is  not  clear  to  the  writer 
how  such  a  committee  could  be  formed 
without  its  becoming  the  equivalent  to  the 
new  society,  the  American  Association  of 
Engineers.  Furthermore,  if  such  a  co-onera- 
tive  committee  were  formed  it  could  do  no 
more  work  in  securing  new  members  with- 
out considerable  confusion,  and  one  of  the 
great  needs  of  the  engineering  profession 
would  not  be  met — that  of  interesting  the 
"non-joining"  type  of  engineer  in  co- 
operative work.  At  present  there  are  three 
of  this  type  to  every  two  who  have  allied 
themselves  to  engineering  associations,  and 
it  is  believed  that  no  lasting  benefits  can 
be  derived  through  associations  until  a  very 
large  percentage  of  all  engineers  have  been 
interested  in  studying  the  social  and  busi- 
ness problems  of  present-day  engineering. 

One  plan  of  action  was  suggested  at  the 
meeting  of  the  committee  on  co-operation 
held  in  Chicago  April  13  and  14  which 
might  be  worthy  of  the  consideration  of 
all  engineering  societies.  It  is  that  all  en- 
gineering societies  co-operate  to  evolve  a 
plan  whereby  certain  work  is  assigned  to 
certain  societies  and  all  work  on  subjects 
of  common  interest  to  all  engineers  be  re- 


ferred to  one  society,  which  might  thus 
become  a  binder  of  all  engineering  societies 
to  care  for  those  matters  of  common  in- 
terest. The  expense  of  such  action  might 
be  prorated  between  the  various  societies 
according  to  the  work  to  be  done  by  each. 

The  rapid  growth  of  the  new  association 
and  the  ease  with  which  it  has  convinced 
engineers  of  both  the  employing  and  em- 
ployee type  of  its  soundness  and  fairness, 
and  the  acquisition  of  a  large  percentage 
of  engineers  hitherto  not  affiliated  indi- 
cates clearly  that  this  association  has  found 
a  field  of  labor  which  is  distinctively  dif- 
ferent from  that  of  any  other  engineer- 
ing society  in  the  field  at  present. 

Arthur  Kneisel. 

Chicago. 


Present-Day  College  Education 

Sir:  The  writer  was  very  much  inter- 
ested in  the  discussion  between  Professors 
Mead  and  Swain  as  to  whether  the  present- 
day  college  education  produces  accuracy 
and  thoroughness  which  appeared  in  your 
issue  of  May  6,  1916,  page  607,  and  his  ex- 
perience with  the  young  technical  graduate 
leads  him  to  agree  completely  with  Pro- 
fessor Swain's  summation.  A  recent  inci- 
dent, which  is  not  infrequent,  but  which 
fairly  well  illustrates  the  lack  of  thorough- 
ness and  accuracy  in  the  average  finished 
product  of  our  technical  schools,  appears  to 
fit  in  very  well  with  this  argument. 

At  a  recent  civil  service  examination  for 
paving  inspectors  taken  by  some  young 
men  about  to  graduate  from  the  university 
with  which  Professor  Mead  is  connected 
the  examiner  desired  to  test  the  applicants' 
ability  to  interpret  specifications  in  a  com- 
mon sense  and  accurate  manner.  Not  hav- 
ing a  set  of  specifications  at  hand  he  picked 
out  a  paragraph  in  the  daily  paper  concern- 
ing the  trouble  on  the  Mexican  border,  in 
which  the  word  "pacificist"  occurred.  Upon 
being  asked  to  define  verbally  the  meaning 
of  the  word  "pacificist"  one  of  the  four 
near  graduates  unhesitatingly  replied  that 
it  referred  to  a  certain  type  of  people  living 
along  the  Pacific  Coast.  When  asked  to 
name  the  border  states  another  near  gradu- 
ate named  North  Dakota,  Montana,  Mis- 
souri and  Texas,  and  this  question  was 
asked  in  connection  with  the  paragraph 
alluded  to. 

Certainly  these  young  men  had  not  at- 
tained that  thoroughness  and  accuracy  in 
their  college  education  which  fitted  them  to 
fill  satisfactorily  the  simplest  engineering 
position.  They  were  not  taught  to  think 
straight. 

The  writer  has  recently  engaged  some 
twenty  young  graduates  from  the  three 
leading  universities  in  this  vicinity.  Before 
doing  so  he  received  letters  of  application 
from  many  times  that  number.  A  careful 
perusal  of  these  letters  substantiates  Pro- 
fessor Mead's  assertion  that  the  teaching 
of  English  is  neglected;  that  the  writer 
passed  by  those  applicants  whose  letters 
showed  a  deficiency  in  English  further  sub- 
stantiates the  professor's  statement  that 
English  is  an  essential  necessary  to  pro- 
fessional preferment. 

The  writer  is  aware  that  an  engineer 
cannot  be  turned  out  of  the  universities  in 
four  years,  but  he  is  quite  sure  that  after 
fourteen  years  of  efficient  training  the  Eng- 
lish language  should  be  fairly  well  learned 
by  the  average  lad,  who  begins  it  at  the  age 
of  ten  and  continues  it  through  his  entire 


scholastic  life.  Is  it  possible  that  the  en- 
trance examinations  for  the  university  are 
deficient  in  English,  and  that  the  instruc- 
tors attach  to  it  too  little  importance?  If  so 
they  have  the  wrong  viewpoint  as  to  the 
attitude  an  employer  of  engineering  ser- 
vices takes  toward  an  applicant  who  can 
neither  speak  nor  write  English  reasonably 
well. 

A  graduate  engineer  is  expected  to  write 
his  thesis  either  before  or  soon  after  his 
graduation.  The  writer  believes  he  should 
be  required  to  write  one  upon  some  sub- 
ject every  week  of  his  four  years'  term,  and 
that  particular  care  should  be  taken  by  his 
instructors  in  marking  his  composition  and 
his  ability  to  express  himself  logically. 

The  much  dreaded  weekly  composition  of 
ancient  days  should  be  revived  and  carried 
to  the  end  of  the  senior  year.  The  declama- 
tion would  be  quite  as  useful  a  requirement 
to  the  engineer  as  to  the  law  student. 
These  two  arts  would  do  more  than  abstract 
mathematics  to  bring  the  engineering  pro- 
fession to  the  place  in  the  public's  esteem 
which  it  deserves. 

T.  Chalkley  Hatton, 
Chief  Engineer,  Milwaukee  Sewerage  Com- 
mission. 

Milwaukee. 


Medieval  Revival  in  Warfare 

Sir:  I  have  just  been  reading,  in  the 
Literary  Digest,  a  review  of  your  editorial 
on  "Medieval  Revival  in  Warfare."  (^See 
the  Engineering  Record  of  April  15,  page 
503.)  In  it  you  are  quoted  as  saying  that 
the  bow  has  not  been  used  in  the  present 
European  war.  It  will  interest  you,  I  think, 
to  learn  that  this  weapon  has  been  used  to 
a  considerable  extent. 

When  the  war  first  started  and  the  Brit- 
ish forces  began  to  dig  trenches  that  were 
less  than  150  yd.  (a  bow  shot)  from  the 
enemy,  I  mentioned,  in  a  letter  to  James  Iz- 
zard  of  the  firm  of  Thomas  Aldred,  of  Lon- 
don, that  arrows  could  be  made  with  little 
bombs  fastened  to  their  ends  for  use  in  the 
trenches.  Some  time  later  I  received  a  let- 
ter from  Mr.  Izzard  in  which  he  said  that 
he  had  made  two  dozen  arrows  of  that  sort, 
to  which  dynamite  bombs  about  an  inch  in 
diameter  were  to  be  fastened  by  means  of 
two  wires,  and  that  he  had  sent  them  to  a 
British  officer  of  his  acquaintance  who  was 
an  archer.  What  use  was  made  of  this  "ar- 
tillery" (in  the  original  meaning  of  that 
word)  I  do  not  know. 

It  is  definitely  known,  however,  that  bows 
and  arrows  were  used  in  Flanders  for  shoot- 
ing messages  across  the  border.  In  fact 
James  Duff,  of  Jersey  City,  president  of  the 
National  Archery  Association,  says  that  one 
of  these  arrows  accidentally  pierced  a  man's 
neck.  The  Flemish  workmen  are  nearly  all 
enthusiastic  archers.  I  have  talked  to 
many  of  them,  have  seen  them  shoot,  and 
have  shot  with  their  bows,  which  are  usu- 
ally of  exquisite  workmanship. 

I  do  not  agree  with  you  in  your  conjec- 
ture that  the  bow  could  be  successfully 
used  in  repelling  a  night  attack.  The 
trouble  is  that  an  arrow  has  so  little  shock- 
ing force  that  a  man  could  be  hit  in  a  non- 
vital  part  and  yet  pull  the  shaft  out  and 
keep  on  coming.  Furthermore,  the  bow 
takes  rather  long  to  load  and  fire,  especially 
in  the  dark. 

Robert  P.  Elmer, 

Champion  Archer  of  the  United  States. 

Wayne,  Pa. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


IContributions  to  this  section  are  solic- 
ited, and  if  found  available  will  he  paid 
for.  They  must  he  short,  and  should  he 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


Portable  Towers   Save   Large 
Spouting  Installation  on  Viaduct 

By  R.  C.  HARDMAN 
Colorado  Springs,  Col. 

SMALL,  light  towers  which  were  easily 
erected,  dismantled  and  moved,  were 
used  recently  on  a  viaduct  750  ft.  long,  of 
light  construction  and  with  a  comparatively 
small  yardage  of  concrete,  where  the  ex- 
penditure necessary  for  a  central  mixing 
and  distributing  plant  was  not  warranted. 
The  cost  of  a  central  distributing  plant, 
exclusive  of  the  tower,  was  found  to  amount 
to  50  cents  per  cu.  yd.  of  concrete. 

Four  suitable  locations  along  the  viaduct 
were  selected  from  which  almost  the  entire 
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structure  could  be  reached  with  55-ft.  tow- 
ers. These  towers,  two  of  which  were  pro- 
vided, were  moved  by  being  torn  down  and 
re-erected,  as  the  configuration  of  the 
ground  made  it  impossible  to  use  a  tower 
that  could  be  moved  erect.  A  cross-section 
of  the  tower  is  shown  in  the  accompanying 
sketch.  As  the  Wallace-Lindesmith  hoist, 
which  runs  on  a  track  outside  of  the  tower, 
was  used,  it  was  only  necessary  to  make  the 
framework  4  ft.  square.  The  bolts  and 
spacers  between  the  T-beam  rails  for  the 
buckets  were  spaced  3  to  4  ft.  apart.  Guys 
were  attached  to  the  headframe  at  the  top, 
which  carried  two  sheaves. 

By  having  two  towers,  and  having  one 
ready  in  the  next  location  before  the  one 
in  use  was  through  work,  only  one  hoist, 
with  headframe,  track  and  bucket,  was  need- 
ed. This  part  of  the  equipment  could  be 
moved  in  a  very  short  time.  Although  the 
towers  were  used  twice  in  each  of  the  four 
locations,  each  removal  cost  only  $25  to  |30, 
and  the  small  amount  of  lumber  required 
kept  the  total  cost  below  what  would  have 
been  necessary  for  a  high  central  tower. 
The  cost  of  chutes  was  reduced  to  one-for- 
tieth of  the  cost  for  a  central  plant.  The 
total  cost  of  the  plant  came  to  about  one- 
fourth  of  the  quotations  made  for  furnish- 


ing a  central  distributing  system,  exclusive 
of  tower.  Neither,  in  the  opinion  of  the 
writer,  was  the  cost  of  placing  the  concrete 
increased  by  this  method. 


Suggestions  for  Economical  Road 
Construction 

THE  USE  of  an  industrial  railway  in 
road  construction  is  an  economy  only 
under  certain  conditions  in  rough  grading 
or  in  hauling  material.  In  most  cases  it  is 
economy  to  complete  all  culverts  as  far  in 
advance  as  possible,  and  it  is  of  vital  im- 
portance that  material  and  labor  be  on  hand 
when  the  excavation  for  the  culvert  is 
complete.  A  slight  relocation  of  culverts 
for  small  flows  is  a  decided  advantage  and 
can  be  frequently  made.  The  concrete  can 
be  put  in  place  rapidly  and  successfully 
without  the  expense  of  diverting  the  water. 
In  subgrading  contractors  often  do  not 
trim  their  rough  grading  sufficiently  close 
to  avoid  an  excessive  cost  for  cutting  the 
subgrade.  Bids  ranging  from  2  to  5  cents 
for  subgrade  are  common,  with  an  actual 
cost  of  from  5  to  10  cents. 

These  points  were  brought  out  in  an  ad- 
dress made  by  Dr.  L.  I.  Hewes,  engineer 
of  the  federal  office  of  public  roads,  at  this 
year's  Good  Roads  Week  at  Cornell  Univer- 
sity. Dr.  Hewes  also  suggested  that  the 
item  of  hauling  and  placing  of  road  mate- 
rial be  studied  carefully  before  a  job  is 
commenced.  Such  matters  may  often  de- 
cide the  question  of  profit  or  loss  on  a  high- 
way job.  It  has  been  found  in  many  cases 
that  while  motor  trucks  and  tractor  trains 
are  of  advantage  where  good  roads  prevail, 
the  expense  for  repairs  and  lost  time  under 
adverse  conditions  cancels  the  advantages 
of  speed  and  capacity. 

Contractors  will  find  it  economical  in 
many  cases  to  deliver  stone  in  piles  along 
the  roadbed  in  advance  of  the  construction 
of  the  surface.  There  exist  sufficient  data 
for  determining  in  advance  the  tonnage  of 
stones  of  various  kinds,  spread  to  various 
depths,  per  100  ft.  of  road,  but  because  this 
part  of  the  job  is  left  to  guesswork,  loss 
and  confusion  have  often  resulted  on  road 


contracts.  It  is  an  advantage  to  avoid 
hauling  second-coat  material  over  gravel  or 
macadam  foundation. 

Machinery  should  be  adapted  to  the  work 
required.  Crushers,  for  instance,  are  often 
used  which  have  a  daily  output  in  excess  of 
the  roller  capacity,  and  crushers  are  some- 
times purchased  which  require  more  power 
than  the  engines  already  owned  can  de- 
velop. 

Derrick  Boat  Hulls  Built  Afloat 
and  Launched  from  Barge 

By  GEORGE  W.  MacALPIN 

Junior  Engineer,  Ohio  River  Dam  No.  35,  New 

Richmond,  Ohio 

THREE  NEW  derrick  boat  hulls  were 
constructed  resting  upon  barges  and 
launched  from  these  into  the  river  during 
April  of  this  year  at  dam  No.  35  on  the 
Ohio  River.  This  process  greatly  simplified 
the  construction  of  the  hulls,  as  the  mate- 
rial  was    brought   to   the   site   loaded   on 
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LAUNCHWAYS  BRACED  TO   GUNWALE 

barges  and  placed  by  two  derrick  boats  sta- 
tioned alongside. 

A  deck  barge,  26  x  80  ft.,  was  used  for 
the  purpose.  Three  14  x  14-in.  35-ft.  tim- 
bers were  placed  across  it  and  blocked  up 
to  keep  them  above  the  gunwales.  The  new 
hulls  were  built  in  turn  resting  directly  on 
these  timbers.  They  measured  32  x  72  ft., 
62  in.  deep,  and  were  finished  complete,  ex- 
cept for  the  decking,  before  launching. 

When  a  hull  was  ready  to  launch  the 
cross  timbers  under  it  were  braced  to  the 
gunwale  of  the  barge  to  prevent  their  slip- 
ping  and   given   a   thick    layer   of   grease. 


DERRICK  BOAT  HULL  SLID  EASILY  INTO  RIVER  BY  TIPPING  BARGE  UNDERNEATH 
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Water  was  then  pumped  into  the  barge  with 
two  siphons  until  the  deck  came  within  2 
ft.  of  the  surface  of  the  river.  Each  of 
the  two  derrick  boats  then  took  hold  of  the 
inner  end  of  one  of  the  runway  timbers. 
By  taking  a  strain  on  these  lines  the  barge 
was  tipped,  allowing  the  water  in  the  hold 
to  rush  to  one  side.  Increasing  this  strain, 
the  barge  and  runways  were  tipped  to  an 
angle  of  about  30  deg.,  at  which  point  the 
derrick  boat  hull  slid  off  into  the  river.  So 
easily  was  this  done  that  although  the 
hulls  were  not  decked  no  water  was  shipped 
during  the  launchings. 

The  derrick  boat  hulls  were  built  by  the 
contractors,  the  National  Contract  Com- 
pany, for  use  in  constructing  the  dam. 


Accounting  for  the  Contractor — 
The  Columnar  Journal 

By  BENJAMIN  L.  LATHROP 

Lathrop,  Shea  &  Henwood  Company, 

Scranton,  Pa. 

AS  SUGGESTED  in  an  earlier  article, 
small  concerns  may  dispense  with  a 
journal;  but  assuming  that  the  business 
shows  a  normal,  healthy  growth,  it  will 
doubtless  be  found  expedient  to  adopt  a 
journal,  a  book  which  serves  as  a  sort  of 
miniature  clearing  house  for  the  many  and 
various  items  which  will  come  into  the 
general  office  for  entry  and  distribution. 
The  journal  serves  to  index  the  invoice 
file,  may  be  utilized  to  carry  information 
that  would  otherwise  have  to  be  entered  in 
a  day-book,  and  minimizes  the  number  of 
entries  to  be  carried  into  the  ledger.  An 
ordinary  journal  contains  but  two  columns 
for  dollars  and  cents — one  for  debits,  the 
other  for  credits.  A  much  more  service- 
able book  for  the  contractor  is  the  columnar 
journal.  This  should  contain  at  least  ten 
columns  for  figures.  Most  first-class  office 
stationers  carry  such  a  book  in  stock,  or 
it  may  pay  you  to  have  one  made  to  order, 
with  special  rulings  to  meet  the  require- 
ments of  your  business.  Consider  the  time 
saved  in  posting  to  the  ledger.  A  con- 
densed specimen  page,  starting  with  the 
entry  of  Calvin  &  Co.'s  bills  mentioned  in 
the  article  on  invoices  published  in  this 
section  on  May  27,  is  shown  herewith. 
Only  seven  columns  are  shown,  to  save 
space. 

Normally,  of  course,  the  entries  for  a 
month  would  occupy  several  pages,  the 
totals  being  carried  forward  from  the  foot 


TIU;   STRUNG  ON  REINFORCING   RODS   PROTECTS  HOIST    HOUSE    FROM    "TAR    KETTLES" 


of  each  page  to  the  top  of  the  next;  but 
the  matter  is  condensed  here  in  order  to 
show  the  method  of  closing  the  journal  at 
the  end  of  the  month.  Note  that  the  only 
items  requiring  daily  posting  are  those  that 
appear  in  the  sundries  columns.  All  the 
others  are  posted  "in  a  lump"  at  the  end 
of  the  month.  The  economy  of  time  is 
much  more  evident  in  actual  practice  than 
would  appear  from  this  abbreviated  exam- 
ple, in  which  an  attempt  is  made  to.  show  a 
comparatively  wide  variety  of  entries. 

Note  the  implied  suggestion  that  a 
ledger  account  be  kept  with  each  monthly 
payroll.  It  will  be  seen  that  in  the  fore- 
going there  is  an  apparent  balance  of 
$475.50  due  on  the  "Leeds  December  pay- 
roll." It  is  assumed  that  this  balance  will 
be  covered  under  an  entry  from  the  cash 
book  or  check  register. 


Tile  Strung  on  Reinforcing  Rods 
"Fireproofs"  Hoist  House  . 

VITRIFIED  tile  strung  on  reinforcing 
rods  has  been  furnishing  an  economical 
protection  against  scorching  to  the  back  of 
the  hoist  house  on  the  new  Seventh  Avenue 
subway  just  below  Forty-first  Street  in 
New  York  City.    While  waterproofing  the 
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subway  structure  at  this  point  it  was  found 
desirable  to  set  the  three  large  tar  kettles 
needed  to  melt  the  waterproofing  against 
the  back  of  this  house.  To  protect  it  from 
being  scorched  and  possibly  catching  fire 
some  of  the  vitrified  tile  blocks,  which  are 
being  used  on  this  section  of  the  new  sub- 
way to  back  the  waterproofing  instead  of 
the  4-in.  of  outside  concrete  usually  em- 
ployed, were  threaded  on  reinforcing  rods. 
The  rods  were  then  stood  up  against  the 
hoist  house  at  the  right  intervals  and  nailed 
to  the  eaves.  Both  the  rods  and  the  tile 
will  go  into  the  subway  structure  later. 

Thissection  of  the  Seventh  Avenue  sub- 
way is  being  built  for  the  Public  Service 
Commission,  Robert  Ridgway,  engineer  of 
subway  construction,  by  the  Rapid  Tran- 
sit Subway  Construction  Company. 


Three-Man  Puller  Removes  Trench 
Sheeting  Quickly 

By  H.  S.  CARPENTER 
Cobleskill,  N.  Y. 

THE  PULLER  shown  in  the  accompany- 
ing sketch  was  used  to  extract  trench 
sheeting  at  Dunellen,  N.  J.  Made  from  a 
few  feet  of  lumber  and  fittings  that  can  be 
forged  by  any  blacksmith,  it  weighed  less 
than   75  lb.   and  was  very  easily  handled. 


Forged  Head 

to  Grip 
Sheeting 


i'x2'Sfrap. 


PULLER    WORKS    RAPIDLY 

Where  the  puller  could  not  be  set  on  the 
side  of  the  ditch,  a  few  planks  were  put 
across  for  a  foundation.  All  that  was  nec- 
essary was  to  fit  the  jaw  over  the  edge  of  a 
piece  of  sheeting  and  pump  the  lever.  Three 
men  were  used,  one  to  see  that  the  jaw 
did  not  slip  off  the  sheeting  and  two  to 
pump.  It  was  the  fastest  puller  the  writer 
has  ever  seen  in  operation. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Charles  Sooysmith,  Noted 

Tunnel  Engineer, 

Died  June  1 

Brought    Freezing    Method   of   Excavation   to 

This  Country — Built  Foundations  for  Many 

Big  Bridges  and  Buildings 

Charles  Sooysmith,  prominent  consulting 
civil  engineer  and  contractor,  died  at  his  home 
in  New  York  City  Jane  1.  He  was  the  son  of 
the  late  Gen.  William  Sooysmith,  the  eminent 
civil  engineer,  of  Chicago.  Charles  Sooysmith 
was  born  at  Buffalo,  N.  Y.,  in  1856.  As  a  boy, 
on  work  conducted  by  his  father,  he  acquired 
an  intimate  knowledge  of  men  and  of  construc- 
tion methods.  Before  he  was  twenty  he  was 
graduated  from  the  civil  engineering  depart- 
ment of  Rensselaer  Polytechnic  Institute,  after 
which  he  studied  abroad  for  two  years. 

In  1879  he  was  made  assistant  superinten- 
dent of  the  department  of  track,  bridges  and 
buildings  of  the  Atchison,  Topeka  &  Santa  Fe 
Railway.  He  left  that  position  in  1881  to  join 
his  father  in  the  firm  of  Wm.  Sooysmith 
&  Son,  engineers  and  contractors.  In  1887  he 
organized  the  firm  of  Sooysmith  &  Company, 
contracting  engineers,  of  which  he  was  presi- 
dent. From  1887  to  1897  he  constructed, 
among  other  things,  the  foundations  of  many 
important  bridges,  including  those  over  the 
Mississippi  River  at  Fort  Madison  and  at 
Keithsburg,  Iowa,  and  over  the  Missouri  River 
at  Kansas  City  and  at  Sibley,  Mo.,  East 
Omaha,  Neb.,  and  Sioux  City,  Iowa.  He  also 
directed  part  of  the  building  of  the  bridge 
over  the  Schuylkill  River  at  Philadelphia  for 
the  Baltimore  &  Ohio  Railroad  and  of  the  Cen- 
tral bridge  over  the  Harlem  River,  New  York 
City. 

Among  other  important  original  work  in  this 
line  Mr.  Sooysmith  introduced  the  pneumatic- 
caisson  method  of  building  foundations  for 
high  buildings.  He  was  closely  associated  with 
the  construction  of  the  Manhattan  Life,  Amer- 
ican Surety,  Empire  and  Washington  Life 
buildings  in  New  York  City. 

Mr.  Sooysmith  also  introduced  into  the 
United  States  and  improved  and  developed  the 
freezing  method  for  making  excavations.  He 
recently  perfected  plans  for  the  application  of 
that  process  to  the  construction  of  subaqueous 
tunnels.  Mr.  Sooysmith's  tastes  were  those 
of  a  student  rather  than  of  an  active  man  of 
affairs  and,  while  constantly  engaged  in  some 
difficult  work  of  the  most  practical  nature,  he 
was  able  to  devote  much  time  to  the  study  of 
modern  languages  and  literature. 

Since  1898  Mr.  Sooysmith  has  practised  con- 
sulting engineering  in  New  York  City.  He 
was  employed  as  an  expert  on  New  York'.s 
subway  construction  and  was  also,  at  one 
time,  a  member  of  the  Metropolitan  Sewerage 
Commission.  He  was  a  member  of  the  Amer- 
ican Society  of  Civil  Engineers,  of  which  he 
was  a  director  from  1895  to  1897.  He  was  also 
a  member  of  the  American  Institute  of  Con- 
sulting  Engineers   and   many   other   societies. 


Establish  Massachusetts  Land  and 
Waterways  Commission 

Governor  McCall  of  Massachusetts  has 
sig^ned  an  act  abolishing  the  Board  of  Harbor 
and  Land  Commissioners  and  the  Directors 
of  the  Port  of  Boston.  In  their  stead  a  new 
body  has  been  created  under  the  title  of  the 
Massachusetts  Commission  on  Waterways  and 
Public  Lands.  All  powers  and  duties  of  the 
old  boards  are  to  be  transferred  to  the  new 
one,  which  will  consist  of  a  chairman  and  two 
commissioners.    They  will  serve  terms  of  one, 


two  and  three  years  from  July  1,  1916.  Ap- 
pointments are  to  be  made  by  the  Governor 
and  confirmed  by  the  council.  Subsequent 
terms  are  to  be  of  three  years  each.  Any 
member  may  be  removed  by  the  Governor  and 
council.  The  commission  is  to  appoint  and 
fix  the  salaries  of  a  superintendent  of  com- 
merce and  a  superintendent  of  engineering. 
An  annual  report  is  required  and  headquar- 
ters for  the  board  and  its  staff  will  be  in  the 
state  house. 


George   D.   Marshall  Will  Assist 
Texas  Highway  Department 

As  a  step  toward  the  perfection  of  the  road 
system  of  Texas  and  a  means  toward  con- 
struction of  more  durable  highways,  George  D. 
Marshall,  superintendent  of  road  construction 
of  the  Office  of  Public  Roads  and  Rural  Engi- 
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neering  at  Washington,  has  been  assigned  by 
the  federal  government  to  the  highway  depart- 
ment of  Texas  to  act  as  an  advisory  officer. 
The  request  for  the  appointment  of  Mr.  Mar- 
shall came  at  the  instigation  of  Gov.  James 
E.  Ferguson. 

By  this  arrangement  a  government  road 
expert  becomes  available  to  every  county  in 
Texas  desiring  information  as  to  the  best  sys- 
tem of  road  construction,  administration  and 
maintenance.  The  services  of  the  expert  to 
county  officials  is  secured  free  of  charge  upon 
approval  of  the  Governor.  The  scope  of  this 
service  will  also  include  bridge  and  culvert 
work. 

An  office  has  been  assigned  in  the  state  cap- 
itol  and  a  road  exhibit  is  being  installed  which 
will  include  pictures  of  roads  before  and  after 
improvement;  road  models  illustrating  various 
methods  of  construction  and  maintenance  and 
an  exhibit  emphasizing  the  value  of  physical 
tests  for  road  materials  to  determine  their 
adaptability. 


City  Planners  Discuss  Effect 

of  Automobile  on  Street 

Traffic 

First  Session  of  Eighth  National  Conference  on 

City  Planning  in  Cleveland  Centers  on 

Paper  by  Nelson  P.  Lewis 

The  automobile  and  its  effect  on  street  traf- 
fic, and  so  on  the  city  plan,  was  the  topic 
for  discussion  at  the  first  conference  session  of 
the  Eighth  National  Conference  on  City  Plan- 
ning, held  in  Cleveland  this  week.  There  was 
general  agreement  with  the  views  (abstracted 
on  page  773  of  this  issue)  presented  by  Nelson 
P.  Lewis,  chief  engineer  of  the  Board  of 
Estimate  and  Apportionment,  New  York  City. 
The  main  doubt  expressed  was  whether  the 
growing  use  of  the  passenger  automobile  would 
not  increase  rather  than  decrease  the  conges- 
tion in  the  business  districts. 

The  conference  was  held  in  the  Statler  Ho- 
tel, June  5-7.  Monday  morning  was  devoted 
to  registration  and  was  followed  by  a  luncheon 
with  short  talks.  Following  addresses  of  wel- 
come at  the  beginning  of  the  afternoon  session 
Mr.  Lewis  read  his  paper,  "The  Automobile 
and  the  City  Plan."  George  A.  Walters  pre- 
sented a  paper  on  street  traffic  by  John  H. 
Gillespie,  commissioner  of  police,  Detroit.  He 
spoke  of  the  advantages  of  one-way  traffic  on 
streets. 

Effect  on  Centralization 

C.  M.  Talbert,  director  of  streets  and  sewers, 
St.  Louis,  agreed  in  the  main  with  Mr.  Lewis, 
but  thought  the  automobile  would  "discourage 
further  centralization"  only  in  residential  and 
outlying  districts,  having  the  opposite  effect 
in  central  and  congested  business  districts,  be- 
cause of  the  increased  facility  for  getting  into 
these  centers.  E.  P.  Goodrich,  consulting  engi- 
neer. New  York  City,  voiced  the  same  opinion. 
He  suggested  as  a  remedy  diffusion  of  popula- 
tion by  the  encouraging  of  suburban  develop- 
ment and  the  laying  of  smooth  pavements  to 
attract  autos  to  various  routes. 

W.  I.  Prince,  mayor  of  Duluth,  Minn.,  said 
that  city  had  solved  the  problem  of  extra  cost 
of  handling  heavy  traffic  by  levying  a  wheel 
tax  for  both  horse  and  motor  vehicles  pro- 
portionate to  the  number  of  horses  or  the 
horsepower.  J.  P.  Fox,  New  York  City, 
argued  for  better  regulation  of  street  traffic 
by  a  mechanical  signal  system.  W.  P.  Blair, 
secretary  of  the  National  Brick  Makers'  Asso- 
ciation, urged  a  systematic  survey  and  the 
compilation  of  data  with  a  view  to  construct- 
ing streets  to  conform  to  the  traffic  require- 
ments. 

At  the  evening  session  Frederick  Law  01m- 
stead,  president  of  the  conference,  spoke  of 
Cleveland's  two  crying  city-planning  needs,  a 
coherent  and  complete  system  of  radial  streets 
and  a  county  park  system.  Arnold  W.  Brun- 
ner  also  discussed  Cleveland's  needs.  Lawson 
Purdy,  of  New  York  City,  compared  the 
methods  of  taxation  of  Cleveland  and  New 
York, 

An  account  of  the  remainder  of  the  con- 
ference will  appear  in  next  week's  issue. 


Cement  Association  Changes  Name  and 

Opens  New  York  Office 

An  amendment  to  the  constitution  of  the 
Association  of  American  Portland  Cement 
Manufacturers  was  recently  passed  changing 
the  name  of  that  organization  to  the  Port- 
land Cement  Association.  The  association  re- 
cently opened  a  New  York  office  at  101  Park 
Avenue,  in  charge  of  Lewis  R.  Ferguson. 
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Boston's  First  Dorchester 
Tunnel  Completed 

First  of  3200-Foot  Tubes  Completed  by  Unus- 
ual Methods  in  Less  Than  Year,  and  Sec- 
ond to  Be  Finished  by  Aug.  1 

•  Finished  considerably  ahead  of  time,  the 
inbound  tunnel  of  the  Dorchester  tubes  under 
Fort  Point  Channel  in  Boston  was  connected 
to  the  finished  work  of  the  adjoining  section 
under  Summer  Street  in  front  of  the  South 
Station,  June  3.  The  work  was  done  in  just 
twelve  days  less  than  one  year  after  tunnel 
driving  was  first  started  on  the  contract.  It 
•  is  expected  that  the  outbound  tube  will  be 
completed  by  Aug.  1. 

It  will  be  remembered  from  the  descriptions 
of  this  work  on  page  218  of  the  Engineering 
Record  of  Aug.  21,  1915,  and  page  136  of  the 
issue  of  Jan.  29,  1916,  that  unusual  speed  was 
expected,  due  to  combining  light,  easily-placed 
wood  block  lining  and  belt  conveyors  for  han- 
dling muck  from  the  face  to  cars  behind  the 
head  of  the  concrete  lining  with  pneumatic 
shield  tunneling  methods.  The  progress  is 
said  to  have  come  up  to  expectations,  amount- 
ing in  this  tunnel  to  more  than  9  ft.  per  day 
for  every  elapsed  day  since  June  15,  1915. 
The  soil  pentrated,  it  will  be  remembered  from 
the  articles  referred  to,  is  for  the  most  part  so 
stiff  as  to  require  considerable  physical  labor 
in  its  excavation.  Where  sandy  it  was  found 
'  to  contain  boulders,  which  necessitated  blast- 
ing. 

The  tunnels  have  been  driven  entirely  from 
the  construction  shaft  on  West  First  Street 
near  the  southern  limit  of  the  contract,  as 
there  was  no  opportunity  to  erect  a  shaft 
plant  at  the  Summer  Street  end  of  the  work. 


Will  Hear  Speakers  at  Tech  Jubilee 
in  Thirty-Five  Cities 

By  an  arrangement  of  telephone  connections 
between  the  Massachusetts  Institute  of  Tech- 
nology and  thirty-five  cities,  the  speakers  at 
the  institute's  golden  jubilee  celebration  this 
month  will  be  heard  over  practically  the  whole 
United  States.  Each  of  the  speakers  will  talk 
into  the  telephone  and  thousands  of  watch- 
case  receivers  have  been  provided  for  the  au- 
diences. Two  main  lines  of  the  telephone 
company  will  be  devoted  to  the  celebration  for 
more  than  two  hours.  Connections  will  be 
made  with  most  of  the  big  Eastern  cities  and 
with  many  of  importance  in  the  West  and 
South. 


$2,000,000  Authorized   for  Roads 
and  Bridges  in  Porto  Rico 

Bonds  amounting  to  $2,000,000  have  re- 
cently been  authorized  for  the  construction  of 
roads  and  bridges  in  Porto  Rico  by  the  Leg^is- 
lature  of  that  island.  The  principal  and  in- 
terest are  to  be  paid  from  the  proceeds  of  a 
special  tax  on  all  real  and  personal  property 
not  exempt  from  taxation.  Various  roads  and 
bridges  are  specified  for  improvement,  but 
the  economy  commission  of  the  government  is 
instructed  to  determine  a  plan  prescribing  the 
order  of  precedence  in  which  the  work  will 
be  undertaken.  The  construction  is  to  be  car- 
ried on  simultaneously  in  the  seven  election 
districts  of  the  island  so  far  as  is  practical. 


Make  Survey  of  St.  Louis  Smoke 

The  engineering  department  of  Washington 
University  has  just  completed  a  smoke  survey 
of  St.  Louis  under  the  direction  of  Prof.  E.  L. 
Ohle.  The  report  states  that  the  air  of  St. 
Louis,  despite  its  smoke,  is  free  from  acidity 
and  therefore  not  harmful  to  human  life,  iron 
or  stonework;  that  anthracite  coal  may  be 
burned  in  furnaces  without  smoke;  in  large 
furnaces  bituminous  coal  may  be  burned  with- 
out smoke  if  the  overdraft  is  used.  Use  of 
up-to-date  stoking  appliances  and  the  latest 
boilers  is  recommended. 


Minnesota  Engineers  Form  Board 
for  Closer  Co-operation 

The  engineers  of  Minnesota,  believing  that 
through  the  co-operation  of  the  various  engi- 
neering societies  they  can  be  more  useful  to 
their  communities,  are  forming  the  Minne- 
sota Joint  Engineering  Board.  The  societies 
represented  are  the  Northwestern  Association 
of  Members  of  the  American  Society  of  Civil 
Engineers,  the  Minnesota  sections  of  the  na- 
tional societies  of  mechanical  and  electrical 
engineers,  the  Minnesota  Surveyors'  and  Engi- 
neers' Society,  the  Engineers'  Club  of  Minne- 
apolis and  the  Civil  Engineers'  Society  of  St. 
Paul. 

It  is  hoped  that  through  the  joint  organiza- 
tion the  activities  of  the  engineers  of  Minne- 
sota may  be  more  closely  correlated  and  more 
accomplished  for  the  public  welfare.  George 
W.  Pathjens,  of  St.  Paul,  is  secretary  of  the 
board. 


Engineer   Investigates   Floods   in 
Northern  Minnesota 

Prof.  Adolph  F.  Meyer,  of  the  College  of 
Engineering,  University  of  Minnesota,  and 
consulting  engineer  for  the  International 
Joint  Commission,  has  just,  returned  from 
the  northern  part  of  Minnesota,  where  he  was 
called  to  investigate  flood  conditions  on  the 
Lake  of  the  Woods  watershed.  Damage  from 
high  water  has  been  serious  and  the  waters 
are  still  rising.  Professor  Meyer  stated  that 
if  such  regulation  of  these  waters  as  the 
International  Joint  Commission  will  soon  rec- 
ommend to  the  governments  of  the  United 
States  and  Canada  had  been  in  force,  most,  if 
not  all,  of  the  damage  could  have  been  pre- 
vented. 


Will  Prepare  Plans  for  New  Haven 
Sewage-Disposal  Plant 

The  committee  on  sewage  disposal  at  New 
Haven  has  appointed  a  special  committee  to 
prepare  preliminary  plans  for  the  proposed 
experiment  station.  The  city  has  voted  a  fund 
for  the  work  of  the  committee.  Frederick  L. 
Ford,  city  engineer,  and  Henry  J.  Kellogg,  as- 
sistant city  engineer,  will  assist  the  committee. 
The  government  will  also  co-operate  in  the 
undertaking  and  Dr.  Hugh  Cummings,  as  gov- 
ernment representative,  will  help  the  com- 
mittee. 

Albert  B.  Hill,  consulting  engineer,  of  New 
Haven,  has  made  a  study  of  the  needs  of  the 
city  and  reported  to  the  committee.  It  is  ex- 
pected that  the  screen  system  and  submerged 
outlets  will  be  adopted.  Work  may  be  started 
in  about  two  years. 


Postpone  Ohio  Conservancy  Hearingr 

A  majority  of  the  members  of  the  Miami 
Conservancy  Court,  at  the  May  31  meeting, 
voted  to  postpone  the  hearing  from  June  19 
to  Oct.  3.  Objections  to  the  official  plan  for 
flood  prevention  will  be  presented  at  that 
time. 


Public   Utilities  Association   Will   Hold 

Convention  July  12 

The  Public  Utilities  Association  of  West 
Virginia  will  hold  its  convention  at  the  Chan- 
cellor Hotel,  Parkersburg,  W.  Va.,  July  12 
to  14.  Representatives  of  electric  light,  power, 
traction  and  water  companies  of  that  state 
will  attend. 


Engineering  Society  Activities 


Motor  Trucks  Demonstrate  Ability 
to  Turn  in  Narrow  Limits 

The  motor  truck  is  effectively  demonstrating 
its  ability  to  turn  in  narrow  limits  in  the 
building  of  the  Twin  Peaks  tunnel  in  San 
Francisco.  The  accompanying  illustration 
shows  a  5-ton  White  truck  being  loaded  and 
gives  an  idea  of  the  difficulties  presented  in 
reaching  the  point  of  charging. 


The  Engineers  of  Charleston,  S.  C,  are  form- 
ing an  engineering  society  in  that  city.  The 
second  meeting  was  held  June  5  in  the  Chamber 
of  Commerce  Building.  Thirty  engineers  at- 
tended the  first  meeting,  which  was  in  May. 

The  Engineers'  Society  of  Western  Pennsyl- 
vania, at  the  May  31  meeting,  heard  A.  L. 
Humphrey,  vice-president  and  general  manager 
of  the  Westinghouse  Airbrake  Company,  de- 
liver the  last  of  a  series  of  free  lectures  on 
military  engineering.   Mr.  Humphrey's  address 
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was  on  the  mobilization  of  materials  and  in- 
dustrial resources.  An  unusually  large  audi- 
ence was  on  hand. 

The  Edmonton  Branch  of  the  Canadian 
Society  of  Civil  Engineers  recently  elected 
L.  B.  Elliot  chairman  and  C.  A.  Robb  secretary 
and  treasurer. 

The  Engineers'  Club  of  Baltimore  has 
elected  the  following  new  officers:  Alfred  H. 
Hartman,  president;  Henry  G.  Shirley,  vice- 
president;  William  D.  Janney,  secretary-treas- 
urer. Thomas  D.  Pitts,  Edward  F.  Ruggles 
and  Richard  K.  Meade  were  made  directors  for 
the  next  two  years. 

The  Technical  Society  of  Waterloo,  Iowa,  is 
working  to  secure  a  rigid  building  code  for 
that  city.  The  society  was  organized  last 
September  and  the  present  membership  in- 
cludes fifty  engineers  and  contractors.  Meet- 
ings are  held  the  last  Friday  of  each  month. 

Los  Angeles  members  of  five  national  tech- 
nical societies  held  the  second  annual  joint 
meeting  in  that  city  June  1.  All  topics  on  the 
program  were  allied  with  preparedness.  Dean 
George  A.  Damon  of  Throop  College  of  Tech- 
nology served  as  toastmaster  and  introduced 
a  number  of  noted  engineers,  each  of  whom 
briefly  discussed  some  phase  of  the  subject  or 
suggested  how  engineers  could  participate  in 
the  movement.  A  unanimous  vote  was  cast 
authorizing  the  forwarding  to  the  U.  S.  Senate 
and  House  of  Representatives  of  resolutions 
expressing  a  desire  for  preparedness. 

The  Engineers'  Club  of  Seattle,  at  the  regu- 
lar weekly  meeting  June  1,  heard  C.  E. 
Bogardus,  assayer,  chemist,  testing  and  in- 
specting engineer,  of  Seattle,  speak  on  "Salted 
Mines." 

The  National  Lumber  Manufacturers'  Asso- 
ciation held  its  annual  meeting  in  Chicago 
May  31  and  June  1.  Most  of  the  addresses 
referred  to  purely  business  problems,  such  as 
trade  extension,  advertising  and  selling.  Of 
special  interest  to  engineers  were  papers  by 
Frank  D.  Chase,  consulting  engineer,  Chicago, 
on  "Why  Architects  and  Engineers  Want 
Branded  Timber,"  and  by  Dr.  Hermann  von 
Schrenk  on  "Tests  of  Fire-Resistant  Paints." 
The  Colorado  Association  of  Members  of  the 
American  Society  of  Engineers  was  addressed 
June  10  by  J.  B.  Lippincott,  consulting  en- 
gineer, of  Los  Angeles,  on  "The  Construction 
and  Operation  of  the  Los  Angeles  Aqueduct." 
L.  R.  Hinman,  the  secretary,  stated  that  the 
regular  meetings  during  July  and  August  will 
be  omitted,  but  the  Wednesday  luncheon  will 
be  continued. 

The  Western  Society  of  Engineers  was  ad- 
dressed June  5  by  J.  L.  Jacobs,  consulting 
engineer,  of  Chicago,  on  "Public  Service  Op- 
portunity and  Preparedness." 


What  Engineers  and 
Contractors  Are  Doing 


Frank  S.  Harris  has  been  appointed 
efficiency  engineer  of  the  Oakland  (Cal.) 
municipal  government  by  the  Oakland  civil 
service  board,  succeeding  W.  P.  Smith,  re- 
signed. Mr.  Harris  was  formerly  in  the  office 
of  Galloway  &  Markwart,  consulting  engi- 
neers, of  San  Francisco.  He  was  also  con- 
nected with  the  engineering  department  of  the 
Panama-Pacific   International   Exposition. 

William  E.  Irving,  of  the  engineer- 
ing department  of  the  Pennsylvania  Railroad, 
has  been  transferred  to  Parnassus,  Pa.,  to 
work  on  the  construction  of  a  branch  line  of 
that  road   in   Westmoreland   County. 

Alfred  C.  Gregory,  engineer  of 
sewers  and  water  of  Trenton,  N.  J.,  has  been 
appointed  chief  aid  for  Mercer  County  in  car- 
rying out  the  program  of  industrial  prepared- 
ness outlined  by  the  Naval  Consulting  Board 
of  the  United  States. 


W.  H.  Scales  was  recently  made  chief 
engineer  and  secretary  of  the  Blackhawk  Con- 
struction Company,  of  Waterloo,  Iowa. 

Fred  Gonyou,  chief  engineer  of  the 
Dominion  Sugar  Company,  has  been  sent  to 
Chatham,  Ont.,  where  a  new  million  dollar 
plant  is  being  erected  by  his  company. 

Charles  Pratt  has  resigned  as  city 
engineer  of  Chanute,  Kan.,  to  take  a  similar 
position  at  Erie,  Kan. 

G.  N.  Wood,  formerly  in  the  engineering 
department  of  Douglas,  Ariz.,  has  been  made 
city  engineer  of  Chanute,  Kan. 

C.  J.  Donaldson,  whose  appointment 
as  county  surveyor  for  Montrail  County,  North 
Dakota,  was  noted  in  the  Engineering  Record 
of  May  22,  1915,  has  resigned  to  become  asso- 
ciated with  Swearingen  &  McCulloh,  consulting 
engineers,  of  Great  Falls,  Mont.  Mr.  Donald- 
son has  had  nearly  twelve  years'  experience  in 
municipal  engineering.  The  firm  with  which 
he  now  becomes  associated  specializes  in  the 
design  of  municipal  utilities. 

B.  L.  Field,  assistant  superintendent  for 
Robert  G.  Lassiter  &  Company,  engineers  and 
contractors,  of  Oxford,  N.  C,  has  been  trans- 
ferred to  Wilson,  N.  C,  to  start  work  on  a 
paving  job  of  100,000  sq.  yd.  in  that  city. 

Frank  C.  Smith  is  now  employed  by 
the  engineering  department  of  the  Central  of 
Georgia  Railway  at  Savannah,  Ga.  He  was 
previously  engaged  in  general  engineering 
work  in  Florida. 

A.  N.  Johnson,  for  many  years  Illinois 
state  highway  engineer  and  now  consulting 
highway  engineer  for  the  Portland  Cement 
Association,  has  been  appointed  chairman  of 
a  subcommittee  of  Committee  D-4  of  the 
American  Society  for  Testing  Materials  to 
investigate  and  report  on  tests  for  concrete 
aggregates  in  concrete  roads.  Mr.  Johnson's 
committee  will  make  its  first  report  at  the 
Atlantic  City  meeting  of  the  American  Society 
for  Testing  Materials,  June  29. 

Neil  McDonald,  general  contractor, 
of  Seattle,  has  removed  his  office  to  larger 
quarters  in  the  Joshua  Green  Building. 

J.  M.  Sutton,  foreman  for  the  Founda- 
tion Company,  has  been  transferred  to  Wells- 
burg,  W.  Va.,  to  take  charge  of  placing  rein- 
forcing for  a  steam  power  plant  being  built 
for  the  American  Gas  &  Electric  Company. 
Mr.  Sutton  has  been  foreman  for  the  Founda- 
tion Company  on  jobs  in  Washington,  British 
Columbia,  Michigan,  Missouri  and  New  York. 

Richard  Lamb,  consulting  engineer,  of 
New  York  City,  has  removed  his  offices  to  90 
West  Street. 

G.  J.  R  e  Q  u  A  R  D  T,  whose  appointment  as 
head  of  the  department  of  franchises  and 
privileges  of  Baltimore  was  noted  in  last 
week's  issue,  has  resigned  to  become  connected 
with  Norton  Bird  and  Whitman,  engineers,  of 
Chicago  and  Baltimore.  Mr.  Requardt  is  at 
present  located  in  the  Baltimore  office. 

Edgar  E.  Calvin  was  elected  president 
of  the  Union  Pacific  Railroad  May  31.  He 
was  previously  vice-president  and  general 
manager  of  the  Oregon  Short  Line. 

C.  R.  B  u  d  d,  of  Gloucester  County,  New 
Jersey,  has  been  made  a  member  of  the  Dela- 
ware River  Bridge  and  Tunnel  Commission, 
succeeding  the   late  Elwood  Usinger. 


the  installation  of  a  sewer  system  in  the  bor- 
ough of  Norristown  in  1905  and  1906,  after 
which  he  entered  the  engineering  department 
of  the  Pennsylvania  Railroad.  He  became 
connected  with  the  Spanish-American  Iron 
Company  in  1909  at  Daiquire,  Cuba. 

Bartlett  &  Ranney,  consulting 
engineers,  of  San  Antonio  and  Dallas,  Tex., 
have  been  engaged  by  the  city  of  Austin  to 
inspect  the  Austin  dam  on  the  Colorado  River. 
It  was  rebuilt  and  recently  completed  by  the 
contractors  when  a  controversy  arose  over 
certain  changes  in  the  plans  and  methods  of 
construction.  A  comparison  will  be  made  of 
the  structure  as  it  now  is  with  the  original 
design. 

Pellissier  &  Dibble,  engineers  and 
architects,  of  Springfield,  Mass.,  have  re- 
moved their  offices  to  the  Third  National  Bank 
Building. 

J.  W.  E  L  L  M  s,  consulting  engineer,  of  Cin- 
cinnati, has  been  retained  by  the  city  of  Cleve- 
land to  take  charge  of  its  Division  Avenue 
filter  plant,  which  is  expected  to  be  in  operation 
July  1. 

John  E.  George  has  been  appointed 
assistant  to  Frank  H.  Zouck,  chairman  of  the 
Maryland  Road  Commission. 

J.  Wightman  Cleaveland,  for- 
merly assistant  engineer  of  the  sewerage  com- 
mission of  Baltimore,  has  resigned  to  become 
supervisor  for  the  E.  I.  du  Pont  de  Nemours 
Powder  Company. 

Calvin  W.  Hendrick,  city  engineer 
of  Baltimore,  has  been  made  chairman  of  a 
commission  to  revise  the  building  code  of  that 
city. 

Ernest  William  Moir,  director  of 
S.  Pearson  &  Son,  Ltd.,  of  London,  and  repre- 
sentative of  the  British  Ministry  of  Munitions 
in  the  United  States,  was  recently  made  a 
baronet.  Mr.  Moir  is  an  engineer  of  world- 
wide repute.  He  studied  at  the  West  of  Scot- 
land Technical  College  and  at  University  Col- 
lege, London,  England,  after  which  he  joined 
the  staff  of  Sir  William  Arroll  on  the  con- 
struction of  Forth  bridge.  He  had  charge  of 
the  caisson  work,  using  caissons  over  70  ft. 
in  diameter.  He  superintended  the  driving  of 
the  Hudson  tunnel  at  New  York  in  1888,  but 
the  work  was  stopped  after  2000  ft.  had  been 
completed.  In  1891  he  was  engaged  by  S. 
Pearson  &  Son,  Ltd.,  to  construct  the  Black- 
well  tunnel.  Since  then  he  has  completed  the 
national  harbor  works  at  Dover  costing  more 
than  $20,000,000 ;  constructed  the  largest  tube 
railroad  in  London  for  the  Great  Northern  & 
City  Railway  and  completed  the  East  River 
Tunnel  at  New  York  City  for  the  Pennsyl- 
vania Railroad.  Mr.  Moir  has  been  a  director 
of  S.  Pearson,  Ltd.,  since  1899. 


Obituary  Notes 


W.  H.  Knaus  has  resigned  as  engineer 
for  the  Alton-Slater  Water  Company,  of 
Slater,  Mo.,  to  become  engineer  for  the  Ander- 
son Land  Company,  of  Cedar  Rapids,  Iowa. 

E.  William  Kohl,  Jr.,  has  resigned 
as  chief  engineer  of  the  Spanish-American 
Iron  Company  to  open  an  office  as  consulting 
engineer  and  contractor  at  Central  Borjita, 
Dos  Caminos,  Oriente,  Cuba.  He  held  his 
recent  position  for  seven  years.  Mr.  Kohl 
began  engineering  work  with  the  Philadelphia 
&  Reading  Railway  in  1902.     He  assisted  in 


Elwood  Usinger,  member  of  the 
Gloucester  County  (N.  J.)  Board  of  Free- 
holders and  one  of  the  leading  road  and  bridge 
builders  of  New  Jersey,  died  May  31  at  the 
age  of  68.  He  was  a  member  of  the  Delaware 
River  Bridge  and  Tunnel  Commission. 

Armory  Coffin,  consulting  engineer, 
of  Phoenixville,  Pa.,  died  at  his  home  in  that 
city  June  5  at  the  age  of  75.  Mr.  Coffin  was 
connected  with  the  design  and  construction  of 
many  important  buildings  and  was  for  many 
years  chief  engineer  of  the  Phoenixville  Iron 
Company.  He  also  served  in  the  Civil  War. 
His  membership  in  the  American  Society  of 
Civil  Engineers  dated  back  to  1875. 

Frederick  Sewall  Brown,  rail- 
road contractor  and  engineer,  died  May  31  at 
Evanston,  111.,  at  the  age  of  62.  He  was  born 
in  Bangor,  Me.,  and  "had  been  engaged  in  the 
contracting  business  for  twenty-eight  years. 
He  was  a  member  of  the  Western  Society  of 
Engineers. 
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New  Stone-Roughing  Outfit  Per- 
fected by  Illinois  Company 

The  Gardner  Governor  Company,  of  Quincy, 
ni.,  offers  to  engineers  and  contractors  the  first 
outfit  ever  constructed  for  roughing  stone.  It 
has  been  tested  by  the  Brinkoetter  Monumen- 
tal Company,  of  Quincy,  and  the  first  machine 
is  said  to  have  operated  successfully  in  that 
city  and  %'icinity. 

The  outfit  consists  of  an  air-cooled  air  com- 
pressor driven  by  a  gasoline  engine  mounted 
on  a  light  steel  truck.  An  air  receiver  is  held 
under  the  truck.  The  compressor  is  a  Gard- 
ner-Rix  vertical,  air  cooled,  oil-splash  lubri- 
cated  machine  connected   to   the  engine   by   a 


Pipe  Company  Leases  Big  Mills  at 
Columbia,  Pa. 

The  A.  M.  Byers  Company,  of  Pittsburgh, 
has  leased  the  plant  of  the  Susquehanna  Iron 
Company,  at  Columbia,  Pa.  The  works  consist 
of  the  Columbia  and  the  Susquehanna  plant. 
The  Susquehanna  works  consist  of  a  puddle 
mill  with  thirty-two  single  furnaces  and  equip- 
ment of  squeezers  and  muck  bar  mill.  It  will 
make  puddled  iron  for  the  Columbia  mill. 
The  pipe  mill  at  Columbia  contains  one  butt- 
weld  and  one  lapweld  furnace. 

D.  F.  Manice  of  the  Pittsburgh  mills  has 
been  appointed  manager  of  the  Columbia 
works;   L.   M.  Johnston  will  be  general  man- 


I.    ' 

iifli 

NEW  PORTABLE  MA- 
CHINE FOR  ROUGH- 
ING STONE  IS  OPER- 
ATED BY  AIR  COM- 
PRESSOR DRIVEN  BY 
GASOLINE   ENGINE 


coupling.  The  compressor  valves  are  of  thin 
flexible  sheet  steel  and  cannot  be  drawn  into 
the  cylinder. 

The  tool  is  an  ordinary  plug  drill  fitted  with 
a  case-hardened  steel  block  with  sixteen  sharp- 
ened raised  points.  The  block  has  a  wire 
handle  which  helps  to  guide  the  tool.  In  chip- 
ping around  cracks  and  posts  set  into  the  side- 
walk a  trimming  tool  is  used.  An  unloading 
device  regulates  the  air  pressure  for  the  most 
efficient  work. 


ager.  At  the  South  Side  mills  the  company 
is  adding  a  750-kw.  turbo  generator  unit  fur- 
nished by  the  Kerr  Turbine  Company,  of 
Wellsville,  N.  Y. 


Ring  Around  Piles  Repels  Borers 

A  device  was  recently  put  on  the  market  in 
California  to  protect  piles  from  marine  borers. 
Constant  friction  and  blows  are  given  the  pile 
by  a  metal  ring  suspended  16  in.  below  the 
surface  of  the  water  and  surrounding  the  pile. 
The  ring  fits  the  pile  loosely  and  is  raised 
and  lowered  automatically  by  blocks  of  wood 
which  are  secured  to  the  ring  by  chains.  Waves 
and  the  tide  raise  and  lower  the  ring  and  re- 
volve the  floats  constantly,  rubbing  against 
and  delivering  sharp  blows  on  the  side  of  the 
pile.  Borers  enter  or  attack  the  pile  from  the 
exterior  about  2  ft.  below  low  tide  up  to  the 
high-tide  line.  After  attachment  they  take 
several  days  to  enter.  To  live  they  must 
maintain  their  connection  with  the  original 
point  of  entrance. 

The  idea  of  the  device  is  that  blows  of  the 
floats  and  rings  will  kill  the  animal  by  force 
and  injure  the  siphons  maintained  at  the  sur- 
face. The  inventor,  Alva  L.  Reynolds,  who 
controls  it,  asserts  that  his  protector  will  pre- 
vent attacks  on  new  piles,  save  the  sound 
portions  of  old  piling  and  clean  piling  of  any 
type  of  marine  life,  barnacies,  mussels,  moss 
«r  seaweed.  Six  hundred  piles  supporting 
Neptune  Pier,  at  Long  Beach,  under  observa- 
tion for  sixteen  months  for  abrasion,  are  said 
to  have  shown  no  attacks  and  no  appreciable 
■wear. 

The  device  is  controlled  by  the  Common 
Sense  Pile  Protector  Company,  Long  Beach, 
Cal.  Protection  service  per  year,  and  not  the 
device,  is  sold. 


New   Construction   Eliminates 
Broken  Sidewalk  Lights 

By  setting  square  sidewalk  lights  in  a  metal 
holder  with  waterproof  expanding  material 
and  embedding  the  holder  in  cement,  breakage 
due  to  unequal  expansion  of  glass  and  conduit 
is  reduced  to  a  minimum.  Steel  V'shaped 
angles  placed  with  the  point  down  support 
the  holders  and  shut  off  a  minimum  amount  of 
light.  Another  advantage  claimed  is  the  ease 
of  replacements,  as  no  chipping  of  the  cement 
is  necessary.  The  lights  are  made  by  the 
Bayley  Structural  Iron  Company,  of  Mil- 
waukee. 


Introduce  Imported  Tracing  Cloth 

A  new  brand  of  imported  tracing  cloth  has 
recently  been  put  on  the  market  by  the  De- 
fiance Manufacturing  Company,  of  New  York 
City.  Its  transparent  and  erasing  qualities 
are  said  to  have  exceptional  merit.  The  brand 
is  known  as  Stirling.  Branch  offices  of  the 
Defiance  company  are  in  Boston,  Philadelphia 
and  Chicago. 


Chicago  Steel  Company  Buys  Plant 
at  New  Castle,  Del. 

The  American  Manganese  Steel  Company,  of 
Chicago,  has  purchased  the  plant  of  the  Bryl 
gon  Steel  Casting  Company,  at  New  Castle, 
Del.,  having  a  monthly  capacity  of  approxi- 
mately 400  tons  of  steel  castings.  The  com- 
pany now  has  two  plants  at  New  Castle  and 
one  at  Chicago  Heights,  111.  The  newly  ac- 
quired plant  is  rapidly  being  converted  into 
a  manganese  steel  foundry  of  the  latest  and 
most  efficient  type.  Actual  production  is  ex- 
pected to  start  July  15. 


Business  Notes 

The  Traylor  Engineering  &  Manufacturing 
Company,  of  Allentown,  Pa.,  has  acquired  cori- 
trol  of  the  Cement  Gun  Company  and  elected 
officers  as  follows:  President,  S.  W.  Traylor; 
vice-president,  W.  J.  Roberts;  secretary,  F.  R. 
Crispen;  treasurer,  H.  Battersby;  general  man- 
ager, B.  C.  Collier. 

Edward  T.  Terry  has  formed  the  Edward  T. 
Terry  Manufacturing  Company,  Grand  Central 
Terminal,  New  York  City,  to  carry  on  the 
business  of  manufacturing  cranes,  derricks  and 
structural  steel  formerly  handled  by  the  Terry 
&  Tench  Company,  Inc.  The  business  of  the 
Terry  &  Tench  Company,  with  the  exception 
of  the  above  departments,  will  be  carried  on 
as  usual  and  the  offices  of  both  companies  will 
be  continued  at  the  address  given. 


Trade  Publications 

The  follovnng  companies  have  recently 
issued  trade  literature: 

John  A.  Roebling's  Sons  Company,  Trenton, 
N.  J.  A  new  9%  x  6%  in.,  16-page  publication 
for  users  of  wire  rope. 

Wallace    &    Tiernan    Company,    Inc.,    New 

York.     Booklet  8%    x  4  in.,   11  pages,  "The 
Cost — Hypochlorite  vs.  Liquid  Chlorine." 

Ingersoll-Rand  Company,  New  York.  Book- 
let 9  x  6  in.,  44  pages,  illustrated.  Construction 
and  advantages  of  Leyner-Ingersoll  water 
drills. 

Municipal  Engineering  &  Contracting  Com- 
pany, Chicago.  Catalog,  8x9  in.,  32  pages, 
illustrated.  Austin  cube  concrete  mixer  is  de- 
scribed and  use  illustrated. 

Heltzel  Steel  Form  &  Iron  Works,  Warren, 
Ohio.  Two  booklets,  11  x  8  in.,  14  pages,  illus- 
trated. One  on  steel  road  forms,  the  other  on 
steel  curb  and  gutter  forms. 

American  Abrasive  Metals  Company,  New 
York  City.  Booklets  describing  uses  of  "Fera- 
lun"  insert  strips  for  stairways  and  sidewalks 
to  prevent  slipping  of  pedestrians. 

Zelnicker  Supply  Company,  St.  Louis,  cata- 
log, 8%  x  3%  in.,  10  pages.  A  list  of  special 
bargains  in  second-hand  equipment  for  con- 
tractors. 

Biehl  Iron  Works,  Reading,  Pa.  Catalog  F, 
9x6  in.,  48  pages,  illustrated.  Contractors' 
equipment.  Contains  several  tables  and  is  ac- 
companied by  circular  describing  this  com- 
pany's improved  car  loader. 

Osgood  Company,  Marion,  Ohio.  Circular 
14,  8%  X  11  in.,  12  pages,  illustrated.  De- 
scribes the  "Osgood  18"  %-yd.  traction  steam 
shovel  for  sewer-trench  excavating.  Contains 
several  cross-sections. 

Turner  Construction  Company,  New  York. 
Booklet,  8%  X  11  in.,  14  pages,  illustrated. 
Contains  photographs  of  buildings  erected  by 
this  company  and  outlines  its  policy  in  han- 
dling contracts. 

National  Transit  Pump  &  Machine  Com- 
pany, Oil  City,  Pa.  "Transit"  bulletin  302, 
9x6  in.,  16  pages,  illustrated.  Shows  im- 
provements effected  in  this  company's  new  ver- 
tical triplex,  single-acting  power  pumps. 

Trussed  Concrete  Steel  Company,  Youngs- 
town,  Ohio.  Booklet,  "Kahn  Pressed  Steel 
Construction,"  8%  x  11  in.;  23  pages;  illus- 
trated. Fire-resistive  floor  construction  by  use 
of  pressed-steel  beams,  Hy-Rib,  pressed-steel 
joists  with  either  reinforced-concrete  beams 
or  steel  I-beams  is  fully  illustrated,  with 
tables  for  safe  loads  and  general  specifica- 
tions. 

National  Tube  Company,  Pittsburgh,  Pa. 
Bulletin  5,  8%  x  11  in.,  88  pages,  illustrated. 
Specifications  and  useful  tables.  Mechanical 
properties  of  solid  and  tubular  beams,  safety 
factors  and  safe  working  fiber  stresses,  flow 
of  streams  and  synopsis  of  contents.  Numer- 
ous photographs  of  buildings  in  all  parts  of 
the  country  in  which  National  pipe  has  been 
installed. 
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"Without  Yielding  Principles" 

IN  LAST  WEEK'S  issue  the  Engineering 
Record  published  part  of  Dean  Marston's 
address  on  the  qualifications  of  the  engineer. 
In  abstracting  the  paper  it  was  necessary 
to  omit  a  paragraph  containing  an  epigram- 
matic expression  that  the  young  men  coming 
out  of  college — and  all  young  men — may 
well  grave  deeply  on  their  memories.  Speak- 
ing of  the  fundamentals  of  successful  man- 
hood. Dean  Marston  emphasized  the  im- 
portance of  the  "ability  to  make  friends 
without  yielding  principles."  The  ability 
to  make  friends  without  yielding  principles 
— ^what  an  epitome  of  the  philosophy  of  true 
success!  But  the  clause  really  expresses 
far  more  by  indirection  than  the  words 
themselves  signify.  What  trials  of  moral 
strength,  what  pictures  of  careers  hanging 
on  a  single  decision  does  it  bring  us !  The 
thought  might  well  furnish  food  for  much 
reflection.  Suflice  it,  however,  to  point  out 
that  the  friends,  or  supposed  friends,  who 
are  lost  by  adherence  to  one's  principles  are 
not  those  whose  loss  should  be  bemoaned. 
The  friendships  that  are  really  worth  while 
are  not  jeopardized  by  staunch  adherence 
to  the  truth.  That  should  not  deter  one, 
however,  from  trying  to  cultivate  those 
qualities  which  will  enable  one  to  continue 
friendships,  to  expand  one's  circle  and  at 
the  same  time  cling  fast  to  those  principles 
without  which  there  is  no  true  success. 

Water  Analysis  Not  Black  Magic 

ONE  of  the  big  problems  of  the  state 
health  department,  as  cited  by  L.  H. 
Van  Buskirk  at  last  week's  convention  of 
the  American  Waterworks  Association,  is  to 
convince  the  public  that  the  water  analyst 
cannot  be  expected  to  pass  judgment  upon 
samples  by  means  of  black  magic.  He  needs 
more  than  a  pill  bottle  full  of  water  to  reach 
reliable  conclusions  as  to  whether  or  not 
the  supply  is  fit  for  domestic  consumption. 
The  sample  is  of  little  value  for  analytical 
purposes  unless  it  is  accompanied  by  a  spe- 
cific explanation  as  to  the  conditions  under 
which  it  was  obtained,  and,  if  possible,  gen- 
eral information  regarding  sanitary  condi- 
tions on  the  watershed.  In  fact,  there  de- 
veloped at  the  meeting  of  the  association's 
chemical  and  bacteriological  section  a  strong 
tendency  to  attach  more  significance  to  the 
results  of  a  sanitary  survey  than  to  the 
analysis  of  water  samples  indiscriminately 
collected.  As  John  W.  Alvord  pointed  out, 
the  public  has  grown  to  expect  from  engi- 
neers answers  correct  to  several  decimal 
places,  even  though  the  data  upon  which 
such  results  are  based  are  incomplete.  This 
impression  has  been  allowed  to  exist  long 
enough.  If  an  engineer  is  properly  to  ex- 
ercise his  judicial  functions  he  must  have 
all  of  the  evidence  at  hand.    Obviously  this 


consideration  applies  to  other  fields  of  en- 
gineering than  those  which  demand  the 
service  of  the  sanitary  expert. 

A.  S.  M.  E.  Power  Test  Code 

CODES  of  practice  are  subject  to  limi- 
tations when  their  universal  application 
IS  attempted,  but  it  is  difficult  even  for  the 
trained  worker  in  the  field  of  power  produc- 
tion to  find  anything  fundamental  lacking 
in  the  "Rules  for  Conducting  Performance 
Tests  of  Power  Plant  Apparatus,"  recently 
published  by  the  American  Society  of  Me- 
chanical Engineers.  These  rules  represent 
a  vast  amount  of  unselfish  labor  on  the  part 
of  the  society's  committee,  and  of  the  en- 
gineers, both  inside  and  outside  the  organ- 
ization, who  discussed  the  preliminary  re- 
port. Occupying  a  volume  of  215  pages,  the 
rules  are  nevertheless  put  forth  in  a  form 
easily  carried,  compact  in  arrangement, 
with  excellent  cross-references  and  a  com- 
pleteness of  detail  which  challenges  admir- 
ation. It  is  not  too  much  to  say  that  the 
committee  and  its  advisers  have  produced 
a  classic  handbook  of  practice  in  the  field 
of  prime-mover  testing.  The  committee 
has  done  well  to  edit  the  code  in  such  a 
way  that  its  various  sections  can  be  util- 
ized in  the  minimum  time.  A  virtual  stand- 
ard of  test  procedure  has  been  adopted, 
following  these  lines  of  thought:  Object  and 
preparations,  apparatus  and  instruments, 
operating  conditions,  duration  of  tests, 
starting,  stopping  and  records.  In  its 
wealth  of  detailed  information  about  ac- 
cepted units  and  standards  of  operation; 
its  complete  sample  log-sheet  forms;  its  ex- 
amples of  how  various  intricate  problems 
associated  with  plant  investigation  are  cal- 
culated from  observed  data;  its  treatment 
of  tests  of  separate  items  of  equipment, 
from  gas  producers  to  waterwheels,  the 
code  affords  a  valuable  addition  to  the  ana- 
lytical resources  of  power  engineers. 

Engineering  and  the  Dollar 

IN  the  efficient  operation  of  waterworks 
pumping  plants  attention  is  generally 
focused  upon  the  engineering  problems — 
the  purchase  of  coal  upon  a  heat-unit  basis, 
the  covering  of  steam  lines  to  prevent  loss 
by  radiation,  water  evaporation  per  pound 
of  coal,  etc.  In  fact,  these  fields  are  so 
rich  in  opportunity  for  profitable  study  that 
the  engineer  is  apt  to  forget  that  the  pump- 
ing station  involves  a  human,  as  well  as  a 
mechanical,  problem.  Some  sound  advice 
on  this  subject  was  given  at  the  recent  con- 
vention of  the  American  Waterworks  Asso- 
ciation by  Captain  H.  G.  H.  Tarr  in  his 
discussion  of  J.  N.  Chester's  paper  dealing 
with  test  duty  and  operating  results. 
"Hitch  up  engineering  with  the  dollar"  has 
been  the  slogan  which  Captain  Tarr  has 


preached  to  all  of  the  young  men  who  have 
served  on  his  staff.  Applying  this  prin- 
ciple to  the  small  waterworks  pumping  sta- 
tion. Captain  Tarr  made  a  plea  for  giving 
to  the  firemen  some  incentive  for  better 
work.  He  advocated,  in  effect,  that  a  bonus 
be  paid,  based  upon  a  specified  scale  of  coal 
consumption.  Such  practice  has  a  pre- 
cedent in  the  operation  of  transatlantic 
liners,  where  the  conservation  of  coal  ob- 
viously is  a  factor  of  far  greater  impor- 
tance than  it  is  on  land.  Here  the  bonus 
system  has  worked  with  excellent  results, 
for  it  takes  into  consideration  the  human 
problem  and  rewards  a  man  in  proportion 
to  the  care  and  intelligence  he  exercises  in 
the  operation  of  his  boilers.  It  is  safe  to 
assume  that  none  of  the  remarkable  tun- 
neling records  would  have  been  accomplished 
without  the  bonus  system.  There  is  food 
for  thought  in  the  application  of  the  bonus 
system  to  pumping-plant  operation.  Cer- 
tainly the  scheme  has  demonstrated  its 
value  in  other  fields.  There  is  no  apparent 
reason  why  its  success  would  not  be  equally 
well  assured  if  its  use  became  more  gen- 
eral at  waterworks  pumping  plants. 

Are  Better  Contracts  Coming? 

IN  a  widely  discussed  paper  read  in  March 
before  the  Engineers'  Society  of  Western 
Pennsylvania  J.  W.  Rollins  called  attention 
to  the  evils  of  present  practice  in  contract 
writing  for  which  Engineering  Record  pro- 
posed a  remedy  in  an  editorial  in  the  issue 
of  May  27.  His  paper,  which  ably  pre- 
sented the  losses  occasioned  by  these  short- 
comings, with  favorable  and  pointed  dis- 
cussions by  J.  A.  L.  Waddell,  C.  L.  McKen- 
zie,  Samuel  E.  Duff,  G.  W.  Snyder  and 
other  men  of  authority,  has  recently  been 
issued  in  the  March  Proceedings  of  the  so- 
ciety. This  statement  not  only  proves  that 
reform  is  needed,  if  further  proof  were 
required,  but  brings  out  the  point  that  the 
wasteful  clauses  attacked  do  not  even  de- 
serve the  defense  that  they  enable  the  en- 
gineer to  control  dishonest  contractors. 
This  defense  is  not  justifiable  on  any  con- 
sideration. If  an  engineer  is  not  convinced 
that  a  contractor  means  to  do  the  work  to 
the  best  of  his  ability,  he  has  no  more  right 
to  countenance  an  award  to  that  contractor 
than  has  a  government  quartermaster  offi- 
cer to  place  an  order  for  food  with  a  con- 
cern that  is  known  to  deal  in  spoiled  pro- 
visions. In  every  line  of  business  the 
crooked  firms  have  been  eliminated  by  the 
refusal  of  honest  people  to  deal  with  them. 
No  other  method,  it  is  safe  to  say,  has 
ever  met  with  conspicuous  success.  If 
honest  engineers  will  continue  to  permit 
owners  to  deal  with  dishonest  contractors, 
MO  quantity  of  stringent  verbiage  in  the 
contract  documents  will  ever  eliminate  the 
latter  from  the  field.    As  long  as  the  man 
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of  questionable  methods  gets  work,  he  will 
continue  to  "get  away  with  it." 

At  present  it  is  not  possible  for  many 
engineers  to  take  this  stand.  As  has  been 
pointed  out  by  this  journal,  a  large  amount 
of  educational  work  must  be  done  by  en- 
gineers before  owners — especially  public 
ofiicials — can  be  expected  to  see  the  sub- 
ject in  its  true  proportions.  What  is 
needed  is  for  the  engineering  organizations, 
especially,  the  American  Society  of  Civil 
Engineers,  to  take  a  decisive  stand,  and 
back  up  the  individual  engineer  with  all 
their  influence.  The  best  way  to  do  this  is 
to  have  the  whole  matter  of  contract  docu- 
ments thoroughly  studied  by  a  competent 
committee,  and  standards  recommended 
which  will  command  respect  from  owners, 
lawyers  and  engineers  alike. 

Why  do  not  the  men  who  have  so  ably 
discussed  this  subject  before  the  society 
referred  to,  and  other  engineers  who  have 
shown  a  lively  interest  in  this  question,  get 
together  and  urge  action?  If  they  will,  it 
is  safe  to  say  that  their  efforts  will  be 
attended  with  immediate  and  practical  re- 
sults such  as  will  never  be  accomplished 
merely  by  further  discussion. 


properly  taught  may  be  made  broadly  cul- 
tural through  the  personality  and  breadth 
of  experience  of  the  teacher.  This  is  not 
done,  however,  by  recounting  the  details  of 
big  projects  with  which  the  professor  has 
been  connected,  but  through  thoroughness 
of  understanding  and  a  comprehensive  view 
of  the  relations  of  the  engineer's  particular 
problems  to  human  problems  and  activities. 
Furthermore,  highly  specialized  subjects,  in 
addition  to  thorough  theoretical  training, 
should  be  taught  by  the  use  of  practical 
problems  solved  by  the  best  methods  de- 
veloped in  engineering  offices.  Broadening 
of  engineering  curricula  must  not  mean  less 
exact  training  in  technical  details,  but  less 
time  devoted  to  following  special  lines  to 
extreme  limits.  Thesis  work  and  graduate 
work  offer  the  necessary  outlets  for  ad- 
vanced specialization,  which  should  not  be 
made  a  general  requirement  for  all  under- 
graduates. 

The  postponement  of  specialized  details 
will  make  room  in  the  curriculum  for  the 
general  courses  so  much  desired.  To  be 
effective,  however,  the  courses  giving  a 
broadening  outlook  must  be  made  to  ap- 
peal strongly  to  the  students  by  showing 
them  the  relation  of  these  general  subjects 
to  the  life  and  work  of  the  engineer. 


Double  Test  for  Engineers 

CLAIMING  that  the  method  of  classifica- 
tion adopted  by  Professor  Mann,  in 
stating  the  results  of  his  investigation  of 
engineering  education,  leads  to  absurd  con- 
clusions in  testing  the  fitness  of  candidates 
for  engineering  work,  Dean  Anson  Marston 
advocates  the  use  of  a  double,  instead  of  a 
single,  standard  of  comparison.  He  shows 
convincingly  the  necessity  for  two  tests — 
one  of  engineering  skill  and  the  other  of 
general  manhood  qualities — in  each  of 
which  100  per  cent  represents  perfection. 
In  his  address  to  the  alumni  of  Iowa 
State  College,  abstracted  on  page  764  of 
last  week's  issue,  Dean  Marston  proposed 
certain  subdivisions  for  estimating  the 
qualifications  separately.  Such  qualifica- 
tions can  be  determined  by  the  teachers. 
The  information  should  not  only  lead  to  a 
proper  estimate  for  recommendation  to 
prospective  employers,  but  should  stimulate 
the  whole  teaching  staff  to  more  intelligent 
handling  of  the  students. 

Dean  Marston  also  suggests  three  im- 
provements in  engineering  education  which 
are  worthy  of  earnest  consideration.  His 
plea  for  experienced  teachers,  engaged  on 
the  basis  of  business  hours  and  business 
standards,  is  directly  in  line  with  what 
Engineering  Record  has  already  advocated. 
The  third  suggestion,  which  requires  prac- 
tical engineering  work  by  the  students  be- 
tween the  sophomore  and  the  junior  years, 
would  immeasurably  improve  the  quality  of 
the  last  two  years  of  college  work.  Experi- 
enced teachers  agree  that  the  most  earnest 
and  productive  of  their  students  are  those 
who  have  had  outside  experience  or  are 
working  their  way  through  college. 

One  other  idea  suggested  by  Dean  Mars- 
ton should  be  strongly  emphasized.  To- 
day, when  overspecialization  in  engineering 
courses  is  being  criticised  and  deplored,  it 
is  well  to  remember  that  technical  subjects 


Following  Cincinnati's  Lead 

DOUBT,  and  in  some  quarters  a  quiet 
scorn,  greeted  the  announcement  not 
so  many  years  ago  of  the  establishment 
at  the  University  of  Cincinnati  of  the  co- 
operative courses  in  engineering.  The 
fundamental  principle  underlying  the  new 
system — that  engineering  education  should 
be  planned  with  reference  to  the  require- 
ments of  practice — was  not  disputed.  In 
fact  it  was,  or  should  have  been,  recognized 
that  Dean  Schneider's  plan  was  a  revival 
of  the  apprenticeship  system,  supplemented 
by  the  broadening  influence  of  a  theoretical 
training  far  more  thorough  than  was  pos- 
sible under  the  old  system.  Despite  the 
sound  historical  and  theoretical  bases,  how- 
ever, it  was  not  believed  that  the  plan 
would  prove  successful.  The  co-ordination 
of  the  classroom  work  with  that  of  the  shop 
and  the  enlistment  of  the  aid  of  industries 
seemed  to  offer  insurmountable  obstacles. 
They  would  have  been  insuperable,  too,  had 
the  execution  of  the  plan  been  intrusted  to 
anyone  less  determined  than  its  author,  and 
with  less  faith  in  its  soundness  and  in  the 
ultimate  results. 

Results  count,  and  to-day  the  co-opera- 
tive system  at  Cincinnati  stands  not  only 
as  a  success,  but  as  a  pattern  of  similar 
curricula  and  the  inspiration  of  related 
plans  elsewhere.  The  co-operative  system 
at  the  University  of  Akron  is  a  direct  off- 
shoot of  the  Cincinnati  work,  while  the 
courses  at  Marquette  University  and  De- 
troit College,  comparatively  new  engineer 
ing  schools,  were  patterned  after  the 
Schneider  plan.  Probably,  too,  the  direc- 
tors of  the  co-operative  course  in  mechanical 
engineering  at  Lafayette  College  drew  their 
Inspiration  from  the  Ohio  school.  At  least 
one  technical  high  school  is  fashioned  on 
the  same  lines. 


But  these  are  not  the  only  evidences  of 
the  influence  of  the  Cincinnati  idea.  These 
have  followed  the  plan  in  its  fulness ;  others 
have  gone  part  way.  In  some  quarters, 
co-operative  measures  and  industrial  school 
co-ordination  have  not  been  adopted,  but 
their  indorsement  by  prominent  educators 
indicates  no  less  than  positive  action  how 
wide  the  influence  has  been.  For  instance, 
in  the  controversy  between  Professors 
Mead  and  Swain,  the  latter  said  (see  En- 
gineering Record,  May  6,  1916,  page  609)  r 
"I  am  inclined  to  look  upon  the  work  which 
is  being  done  by  Dean  Schneider  at  the 
University  of  Cincinnati  as  one  of  the  most 
promising  developments  in  modern  technical 
education."  Again,  Dean  Marston,  in  the 
address  abstracted  on  page  764  of  the  En- 
gineering Record  of  June  10,  proposed  that 
present  curricula  be  modified  by  requiring 
one  year  or  more  of  actual  engineering 
work  outside  the  college,  immediately  fol- 
lowing the  sophomore  year. 

Practical  applications  of  related  ideas  are 
found  in  the  schemes  just  announced  for 
the  school  of  chemical-engineering  practice 
at  the  Massachusetts  Institute  of  Tech- 
nology. The  Yale  plan  has  been  worked 
out  in  co-operation  with  the  alumni;  the 
engineering  courses  at  Sheffield  are  five 
years  in  length,  two  years  of  undergrad- 
uate work  being  completed  after  the  award 
of  the  first  degree.  The  corporations  co- 
operating select,  with  the  aid  of  the  faculty, 
a  student  who  has  received  his  first  degree 
and  whose  fitness  and  liking  for  the  busi- 
ness in  question  have  been  made  the  sub- 
ject of  careful  inquiry.  The  student  is 
employed  at  a  nominal  figure.  After  be- 
coming familiar  in  a  general  way  with  his 
employer's  business,  the  student  is  given 
some  engineering  problem,  varying  from 
the  perfection  of  a  machine  or  process  to 
some  question  of  management.  Half  his 
time  is  devoted  to  this  problem,  the  so- 
lution of  which  constitutes  his  thesis.  The 
summer  between  his  fourth  and  fifth  years 
is  spent  in  the  works  of  the  corporation. 
At  the  completion  of  his  course  it  is  the 
expectation  that  he  will  enter  permanently 
the  business  of  the  corporation  which  has 
helped  to  educate  him.  The  advantages  on 
either  side  are  obvious. 

The  plan  announced  by  the  Massachusetts 
Institute  of  Technology  is  declared,  in  the 
institute  circular,  to  be  "the  greatest  for- 
ward step  in  technical  education  since  Will- 
iam Barton  Rogers  established  the  insti- 
tute, and  it  is  an  extension  of  the  practice 
of  Rogers,  whose  ideal  was  'to  teach  young 
men  by  making  them  do  things.' "  The 
plan  outlines  a  five-year  course  in  chemical 
engineering,  leading  to  a  master's  degree. 
The  first  three  and  a  half  years  are  spent 
at  the  institute,  obtaining  a  knowledge  of 
the  fundamentals  of  chemistry  and  engi- 
neering, the  next  nine  months  in  five  or  six 
industrial  plants,  and  the  last  nine  again  at 
the  institute.  The  main  feature  of  the  plan 
is  the  emphasis  on  the  nine  months  spent 
in  direct  contact  with  industry.  The  in- 
stitute will  maintain  a  professor  and  a  well- 
equipped  laboratory  in  each  of  the  five  or 
six  stations.  The  students  will  be  divided 
into  as  many  groups  as  there  are  stations 
and  will  pass  around  the  circle,  spending 
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about  six  weeks  in  each  plant.  The  sta- 
tions have  been  selected  not  merely  because 
of  the  importance  of  the  industries  with 
which  they  are  connected,  but  because  those 
particular  plants  well  illustrate  certain 
fundamental  processes  which  the  chemical 
engineer  must  thoroughly  understand. 

Needless  to  say,  the  Engineering  Rec- 
ord's hearty  indorsement  of  the  Cincinnati 
plan  must  extend,  though  in  a  modified  de- 
gree, to  the  Sheffield  and  Massachusetts 
Institute  schemes.  The  last  two  are  still 
to  be  worked  out.  As  planned,  they  impress 
one  favorably.  Whether  the  results  will  be 
as  good  as  those  obtained  at  Cincinnati  re- 
mains to  be  seen.  They  have  the  disad- 
vantage of  bringing  the  student  into  con- 
tact with  industry  rather  late  in  his  course, 
when  it  is  difficult  to  correct  the  erroneous 
trends  that  may  have  been  caused  by  the 
first  three  or  four  years  of  his  theoretical 
training.  At  Cincinnati,  from  the  start, 
the  student  is  tested  against  the  conditions 
which  will  surround  him  throughout  his 
professional  career.  Tendencies  in  a  wrong 
direction  are  nipped  in  the  bud  and  cannot 
become  confirmed  mental  attitudes  or  habits. 

Certainly,  the  movements  here  noted  are 
very  strong  indorsements  of  the  co-opera- 
tive idea  carried  out  in  its  fulness  at  Cin- 
cinnati. While  some  of  those  concerned 
with  the  formulation  of  the  later  plans  may 
not  be  willing  to  confess  their  indebtedness 
to  the  Cincinnati  example,  from  the  stand- 
point of  the  outsider,  viewing  educational 
movements  at  a  distance,  the  Cincinnati 
influence  seems  very  apparent. 


Awakening  of  the  American 
Waterworks  Association 

AT  its  thirty-sixth  annual  convention, 
held  in  New  York  City  last  week,  the 
American  Waterworks  Association  showed 
signs  of  awakening  to  a  realization  of 
broader  opportunities  for  service.  With 
its  membership  increased  to  more  than 
1300,  prospects  bright  for  the  acquisition 
of  several  new  local  sections  and  finances 
in  a  sound  condition,  the  organization  pos- 
sesses latent  power  which,  neglected  in  the 
past,  is  now  ready  to  be  developed  along 
intensive  lines.  In  his  presidential  ad- 
dress, an  abstract  of  which  was  published 
in  last  week's  issue,  page  766,  the  retiring 
chief  executive,  Nicholas  S.  Hill,  Jr.,  offered 
a  number  of  constructive  recommendations 
pertaining  to  the  general  administration  of 
the  society's  affairs.  With  a  man  of  the 
caliber  of  the  new  president,  Leonard  Met- 
calf,  in  office,  it  is  safe  to  predict  that  the 
coming  year  will  mark  a  new  era  of  pro- 
gress in  the  association's  history. 

It  is  time  now  for  the  association  to 
realize  that  its  administrative  machinery, 
which  may  have  been  adequate  for  a  mem- 
bership of  a  few  hundred  a  decade  ago,  has 
become  obsolete  when  applied  to  a  roster 
of  the  present  size.  One  of  the  most  impor- 
tant changes  advocated  by  Mr.  Hill  is  the 
separation  of  the  duties  of  the  secretary 
and  editor.  The  demands  upon  the  secre- 
tary's time  have  increased  enormously 
since  the  movement  for  local  sections 
throughout  the  country  gained  impetus, 
and   any   secretary,   with  his   own   private 


interests  to  attend  to,  will  have  his  hands 
more  than  full  in  transacting  the  society's 
routine  business  and  co-ordinating  the  work 
of  the  local  sections  with  that  of  the  parent 
body.  Just  as  soon  as  the  finances  of  the 
organization  permit,  the  office  of  editor 
should  be  established. 

The  American  Waterworks  Association  is 
not,  primarily,  a  social  organization,  al- 
though the  opportunity  for  personal  contact 
at  its  conventions  and  section  meetings  is 
highly  important.  Its  usefulness  must  be 
gaged,  in  large  measure,  by  the  kind  of 
technical  information  it  supplies  to  its  mem- 
bers, either  in  printed  form  or  at  its  con- 
ventions in  the  shape  of  papers  or  reports 
on  technical  subjects.  Of  course,  there  are 
other  possibilities  of  service  for  the  associa- 
tion, as  Mr.  Hill  suggests,  but  no  better  be- 
ginning could  be  made  than  in  the  improve- 
ment of  the  printed  proceedings  and  the 
arrangement  of  the  convention  program. 

In  this  work  the  Engineering  Record  sees 
a  much  broader  field  of  usefulness  than  is 
indicated  by  Mr.  Hill's  remarks.  The 
editor's  duties  must  not  be  confined  merely 
to  the  preparation  of  copy  and  the  reading 
of  proofs.  They  must  go  even  beyond  the 
effort  to  determine  what  subjects  are  of 
most  timely  interest  and  who  are  the  best 
men  to  discuss  them.  Granting  that  these 
matters  are  essential,  the  duties  of  the 
editor  should  include  the  effective  use  of 
papers  and  committee  reports  after  they 
have  once  been  secured.  The  association 
needs  a  man  who  can  show  its  wares  to 
the  outside  world  as  well  as  to  the  members 
themselves,  for  often  the  vital  feature  of  a 
paper  or  report  is  so  buried  in  a  mass  of 
inconsequential  detail  that  it  is  passed  by 
without  having  its  full  significance  brought 
out. 

If  a  salaried  editor  is  to  be  appointed, 
let  him  be  not  merely  a  good  engineer,  but 
also  a  good  journalist — a  man  with  a  quick 
appreciation  of  news  value.  Let  this  man, 
who  can  "see  the  story,"  have  the  leading 
part  in  the  arrangement  of  the  convention 
program.  On  such  occasions  he  should  be 
a  sort  of  stage  manager,  who  will  sense  the 
really  important  features  of  the  conven- 
tion, give  them  the  choice  places  on  the 
program  and  insist  that  they  be  presented 
according  to  schedule.  In  this  way  only 
will  their  full  effect  be  realized  and  the 
association  receive  the  maximum  benefit 
therefrom.  On  this  score  of  publicity  for 
its  activities  the  association  has  shown  a 
pitiful  ignorance — an  ignorance  which,  if 
allowed  to  continue,  will  be  a  serious  check 
upon  the  growth  of  the  association  in  the 
esteem  of  its  own  members  and  of  the  out- 
side world. 

Now  to  get  down  to  specific  cases :  Las'; 
week's  convention  offers  a  conspicuous  ex- 
ample of  lost  opportunity.  Without  any 
doubt  the  big  feature  of  the  five-day  ses- 
sion was  George  A.  Johnson's  paper  "The 
Typhoid  Toll."  Not  since  Allen  Hazen, 
years  ago,  propounded  his  theorem  dealing 
with  the  reduction  of  the  death  rate  by 
pure  water  has  the  case  for  filtration  been 
put  so  forcefully.  Full  publicity  for  Mr. 
Johnson's  paper  among  the  members,  and 
particularly  in  the  daily  press  of  the  coun- 
try, would  have  been  one  of  the  greatest 


educational  achievements  which  the  Ameri- 
can Waterworks  Association  could  have 
sponsored.  What  is  more,  the  dissemina- 
tion of  the  facts  which  Mr.  Johnson  enun- 
ciated would  have  meant  money  in  the 
pockets  of  waterworks  men.  Before  a  city 
can  build  a  filtration  plant  it  must  have 
the  support  of  public  opinion.  Any  steps 
that  can  be  taken  to  foster  public  sentiment 
in  favor  of  pure  water  should  not  be  neg- 
lected. With  the  people  realizing  that 
typhoid  fever  is  a  water-borne  disease  and 
is  preventable,  it  will  not  be  long  before 
there  is  a  general  demand  for  filters.  The 
result,  of  course,  will  be  more  work  for 
the  waterworks  engineer. 

What  happened  at  the  convention  last 
week?  The  ammunition,  in  the  form  of 
Mr.  Johnson's  paper  on  typhoid  prevention 
by  water  filtration,  was  fired  blindly,  so 
far  as  its  full  effect  on  the  members  of 
the  association  and  the  general  public  is 
concerned.  The  paper  was  scheduled  for 
presentation  Wednesday  evening,  following 
the  vote  on  the  selection  of  a  city  for  the 
next  convention.  With  the  convention  hall 
packed,  speaker  after  speaker  was  per- 
mitted to  dilate  upon  the  claims  of  his  home 
town  as  the  next  convention  city.  A  limit 
of  five  minutes  had  been  set  for  each  of 
these  speakers  and  was  promptly  disre- 
garded. At  last  a  vote  was  taken,  and  when 
the  ballots  were  counted  the  whole  farce 
had  to  be  repeated,  as  there  was  no  ma- 
jority on  the  first  count.  When  this  buf- 
foonery was  concluded  it  was  too  late  for 
the  feature  paper  of  the  convention.  It 
found  no  place  on  the  program  next  day, 
but  Mr.  Johnson  had  the  satisfaction  of 
being  called  upon  at  the  very  close  of  the 
final  session  at  noon  Friday,  when  every- 
one was  ready  for  a  recess.  At  this  late 
hour  there  was  no  time  for  the  written  dis- 
cussions, in  spite  of  the  fact  that  com- 
munications had  been  received  from  such 
national  figures  as  Dr.  Harvey  W.  Wiley 
and  Surgeon-General  Rupert  Blue. 

A  great  opportunity  for  educational  work 
was  wasted,  and  the  whole  affair  was  par- 
ticularly lamentable,  because,  if  the  paper 
had  been  given  a  place  of  prominence  on 
the  program,  it  would  undoubtedly  have 
been  reported  by  such  influential  metro- 
politan dailies  as  the  New  York  Times, 
which  gave  about  half  a  column  to  each  of 
the  first  two  days'  sessions  and  then,  appar- 
ently, decided  that  the  important  papers  had 
been  delivered  and  that  the  remaining  ses- 
sions would  be  given  over  to  discussions  of 
no  interest  to  the  lay  reader.  As  the  paper 
on  typhoid  and  filtered  water  was  being 
discussed  there  were  perhaps  from  50  to 
75  men  in  attendance,  whereas,  if  it  had 
been  properly  scheduled,  it  would  have  had 
an  audience  of  several  hundred,  to  say 
nothing  of  the  value  of  the  publicity  in  the 
daily  press. 

This  instance  demonstrates  the  need,  in 
the  arrangement  of  convention  programs, 
of  a  man  with  perspective,  who  can  sense 
the  big  things  and  give  them  the  display 
their  importance  warrants.  If  the  associa- 
tion secures  a  man  of  the  proper  caliber  to 
handle  such  matters  it  will  not  be  long  be- 
fore it  will  make  its  influence  felt  beyond 
the  confines  of  its  convention  halls. 
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Regulation  of  Weight,  Size  and  Speed  of  Vehicles  Has 

Become  an  All-Important  Problem 

Development  of  Motor  Truck  to  Extra  Widths  and  Very  Heavy  Wheel  Loads  Calls  for  Legisla- 
tion to  Make  It  Pay  Its  Fair  Share  of  Added  Costs  of  Street  Construction  and  Maintenance 

By  H.  C.  HUTCHINS 
Assistant  Engineer,  Department  of  Public  Works,  Borough  of  Manhattan,  New  York  City 


DURING  the  past  ten  years  the  advent 
of  the  motor  truck  has  introduced  new 
problems  to  those  in  charge  of  street  and 
highway  management.  There  have  been 
large  and  special  types  of  horse-drawn  vehi- 
cles in  existence  for  many  years,  such  as 
trucks  for  hauling  steel  girders  and  columns, 
printing  presses,  boilers  and  other  heavy 
materials  through  the  streets.  Steam  trac- 
tion engines  have  also  existed  for  many 
years,  and  are  occasionally  to  be  met  with 
on  country  highways.  These  heavy  vehicles, 
however,  are  not  very  numerous  and  their 
aifect  upon  the  pavements  is  not  very  great, 
owing  to  the  slow  speed  at  which  they  are 
driven  and  the  care  taken  by  their  owners 
and  drivers  not  to  cause  unnecessary  dam- 
age. 

The  advent  of  the  motor  truck  has  intro- 
duced new  features  into  the  problem,  how- 
ever, as  there  has  been  a  marked  tendency 
on  the  part  of  the  manufacturers  of  these 
vehicles  to  increase  their  loading  capacity 
and  speed.  It  is  self-evident  that  the  cost  of 
hauling  can  be  greatly  reduced  if  the  size  of 
the  vehicle  is  increased,  since  the  cost  per 
ton  hauled  for  fuel,  wages  and  other  items 
is  reduced.  The  proposition  from  the  stand- 
point of  the  manufacturer  and  the  owner 
of  motor  trucks  is  of  course  to  get  the 
greatest  return  in  hauling  capacity  for  the 
investment  and  cost  of  operation  and  main- 
tenance. 

Wear  and  Tear  on  Pavements 

The  cost  to  a  city,  town,  state  or  county 
for  increased  wear  and  tear  on  pavements 
should  also  enter  into  the  problem.  It  is 
easy  to  say,  for  instance,  that  a  city  should 
lay  pavements  strong  enough  to  withstand 
the  shock  and  wear  and  tear  caused  by  the 
heaviest  type  of  truck,  or  that  a  state  or 
county  should  have  roads  that  will  stand  the 
wear  and  tear  due  to  the  passage  of  heavy 
automobiles  or  trucks  at  a  high  rate  of 
speed.  The  immediate  replacement,  how- 
ever, of  all  the  pavements  in  a  city  is  no 
small  matter. 

The  borough  of  Manhattan,  comprising 
the  central  part  of  New  York  City,  has  ap- 
proximately 450  mi.  of  pavements.  If  we 
assume  that  they  have  an  average  width  of 
30  ft.  of  roadway  that  would  have  to  be 
paved  by  the  city,  the  total  area  would  be 
7,920,000  sq.  yd.  If  all  these  streets  had 
to  be  resurfaced  with  a  better  type  of  pave- 
ment costing  $2.50  per  sq.  yd.,  the  total 
cost  to  the  borough  of  Manhattan  alone 
would  be  $18,800,000.  If  it  were  found 
necessary  to  add  1  in.  extra  thickness  of 
concrete  to  the  pavement  foundation  as  a 
provision  to  take  care  of  the  heavier  traffic, 
there  would  be  220,000  cu.  yd.  of  concrete 
required,  which  at  $5  a  cu.  yd.  would  cost 
$1,100,000.  This  extra  cost  would  have  to 
be  borne  by  the  taxpayers.  Among  these 
are  the  owners  of  the  vehicles  themselves, 
but  they  would  pay  only  an  infinitesimal 
part  of  the  extra  costs  of  paving  and  main- 
tenance of  old  paving,  while  the  majority 
would  derive  no  benefit  at  all. 


While  it  may  not  be  advisable  to  reduce 
vehicle  sizes  now  in  existence,  certain  prin- 
ciples of  design  of  these  vehicles  could  be 
followed  which  would  reduce  the  wear  and 
tear  on  pavements.  One  would  be  the  lim- 
itation of  the  allowable  load  per  inch  of 
width  of  tire.  A  sliding  scale  of  license  fees 
could  be  made  so  that  wheels  above  a  cer- 
tain loading,  such  as  750  lb.  per  in.  width  of 
tire,  would  be  taxed  at  a  gradually  rising 
rate,  with  a  consequent  tendency  on  the  part 
of  owners  and  manufacturers  to  reduce  the 
unit-width  load  to  a  minimum  at  which  the 


FIFTH     AVENUE,     NEW     YORK,     READILY    CARRIES 

SIX    LINES    OF     ORDINARY    VEHICLES,     BUT 

EXTRA-WIDE  TRUCKS  MIGHT  CROWD  , 

OUT  TWO  OF  THE  SIX 

lowest  rate  could  be  obtained,  and  thereby 
reduce  the  wear  and  tear  on  pavements  by 
reducing  the  unit  pressure  on  them.    In  an 


Table   1 — Proposed   License   Schedule   Based  on 
Load  per  Inch  Width  of  Tire 
(a)    Vehicles   carrying   or   intending   to   carry    a 
total  gross  load  of  6000  lb.  or  less  upon  any  wheel 
shall  be  charged  the  following  annual  license : 

License 
Loads  in  Pounds  Fee  for 

per  Inch  Width  Each 

of  Tire  Vehicle 

750  or  less $1 

751-800    3 

801-850    6 

851-900    12 

901-950    25 

951-1000  (max.)   50 


ordinance  prepared  for  New  York  City  in 
1913  it  was  proposed  to  tax  the  loading  per 
inch  width  of  tire  as  per  Table  1. 

This  would  tend  to  prevent  the  operation 
of  vehicles  having  narrow  tires  which  are 
so  heavily  loaded  as  to  cut  into  the  macadam 
and  asphalt  pavements  now  laid  on  many 
city  streets. 

Very  Heavy  Loads 

Certain  types  of  vehicles  now  in  opera- 
tion are  too  heavily  loaded  for  any  pavement 
to  support.    At  the  present  time  pavements 


in  New  York  City  are  laid  with  a  6-in. 
foundation  of  concrete,  which  will  support 
a  very  heavy  load.  But  if  it  becomes  nec- 
essary to  lay  pavements  to  provide  for  some 
of  the  excessive  loads  now  seen  in  the 
streets,  and  to  provide  in  addition  for  prob- 
able increases  in  such  loads  in  the  future, 
the  cost  of  street  construction  will  be 
greatly  increased  for  the  benefit  of  a  few 
vehicle  owners,  causing  a  greatly  increased 
tax  upon  the  city  at  large.  A  pavement 
foundation  is  a  thing  that  is  not  renewed 
every  year.  This  burden  would  be  more 
equitably  borne  by  imposing  a  tax  upon 
vehicles  of  excessive  weight,  and  accord- 
ingly a  schedule  was  prepared  for  addi- 
tional fees  upon  the  basis  of  Table  2. 

Effect  op  Excessive  Sizes  of  Trucks 

In  addition  to  the  foregoing  problems  a 
further  problem  has  been  found  in  many 
large  cities  due  to  excessive  traffic  on  cer- 
tain streets.  If  all  vehicles  were  of  a  uni- 
form width  and  length,  the  problem  of 
proper  street  widths  and  congestion  of 
traffic  might  be  easily  solved.  There  has 
been  a  tendency,  however,  to  construct  ve- 
hicles of  very  great  width  and  length, 
thereby  producing  greater  carrying  ca- 
pacity, such  as  moving  vans,  coal  wagons, 
trucks  for  hauling  dirt  and  stone  and  the 
like.  These  vehicles  occupy  more  space  in 
the  roadway  than  do  the  average  vehicles, 
often  destroying  the  balance  of  traffic  by 
preventing  the  movement  of  two  lines  of 
vehicles  on  congested  streets  such  as  Fifth 
Avenue,  where  six  lines  of  vehicles  of  ordi- 
nary width  can  be  operated. 

If  a  street  has  a  capacity  for  two  or  more 
lines  of  vehicles  of  an  average  width  of  6  ft. 
9  in.  in  each  direction,  two  large  trucks  oc- 
cupying 8  or  9  ft.  in  width  will  block  off  one 
line  of  traffic  in  each  direction  and  cause  a 
50  per  cent  reduction  in  the  traffic  capacity 
of  that  street.  Many  streets  in  New  York 
City  have  been  widened  in  the  past  few 


Table  2 — Additional  Fees  for  Loads  of  from  6000 
TO  10,000  Pounds  per  Wheel 

(b)  In  addition  to  the  fees  provided  for  in  sub- 
division (a),  further  fees  shall  be  charged  for  loads 
greater  than  6000  lb.,  but  not  exceeding  10,000  lb. 
upon  any  wheel  as  follows : 

License 
Weight  in  Fee  for 

Pounds  per  Each 

Wheel  Vehicle 

6,001-6,500    $75 

6.501-  7,000    110 

7,001-  7.500    150 

7,501-  8,000 200 

8,001-  8,500    300 

8,501-  9,000    500 

9,001-  9,500    750 

9.501-10.000    1,000 

For  loads  greater  than  10,000  lb.  per  wheel,  li- 
cense fees  shall  be  charged  for  each  vehicle  at  the 
additional  rate  of  $500  for  each  1000  lb.  increase  in 
weight,  or  portion  thereof,  per  wheel ;  provided, 
however,  that  no  load  greater  than  1000  lb.  per  inch 
width  of  wheel  shall  in  any  case  be  permitted,  ex- 
cept as  specified  in  subdivision    (d). 

In  lieu  of  the  fees  hereinabove  provided  for  in 
subdivisions  (a)  and  (b)  for  loads  of  6000  lb.  or 
more  on  any  wheel,  special  permits  may  be  issued 
for  single  trips  and  fees  charged  therefor  at  the 
rate  of  10  per  cent  of  the  fees  therein  provided,  ex- 
cept that  no  single  fee  shall  be  less  than  J25  :  and 
in  lieu  of  the  fees  provided  in  subdivision  (c)  for 
excess  width  of  vehicle,  special  permits  for  single 
trips  may  be  granted  upon  payment  of  a  single  fee 
of  not  less  than  $10. 


June  17,  1916 


ENGINEERING     RECORD 


791 


years  at  considerable  expense  both  to  the 
city  for  extra  pavement,  changes  in  sewer 
basins,  etc.,  and  to  property  owners  for  the 
removal  of  encroachments  and  the  recon- 
struction of  vault  space  necessary  on  ac- 
count of  widened  roadways.  If  this  widened 
space  is  to  be  monopolized  by  vehicles  of 
unusual  size,  proper  fees  should  be  paid  by 
the  owners  of  the  vehicles  to  offset  the  ex- 
pense of  the  widening  of  streets. 

The  ordinance  proposed  in  1913  had 
charges  for  extra  widths  of  vehicles  as  per 
Table  3. 

In  order  to  enforce  the  ordinance  prop- 
erly it  provided  for  license  plates,  to  be  at- 
tached to  each  side  of  the  vehicle,  stating 
the  weight  of  the  empty  vehicle,,  the  maxi- 
mum load  capacity  per  inch  width  of  tire 
and  most  heavily  loaded  wheel,  and  the 
width  over  all  of  tho  vehicle.  These  plates 
were  to  be  furnished  by  the  city  upon  pay- 
ment of  the  license  fees  and  were  to  be  at- 
tached in  a  conspicuous  place  as  directed 
by  the  chief  of  the  Bureau  of  Licenses. 

Weighing  stations  were  to  be  established 
in  various  parts  of  the  city  at  which  all 
vehicles  should  be  weighed  whenever  re- 
quired by  a  duly  authorized  representative 
of  the  Bureau  of  Licenses. 

If  the  ordinance  were  violated,  the  owner 
of  the  vehicle  was  liable  to  a  revocation  of 
his  license  and  should  be  deemed  guilty  of 


In  New  York  City  complaints  have  been 
received  by  the  authorities  from  property 
owners  of  excessive  vibration  felt,  and  ac- 
tually measured  by  recording  instruments, 
due  to  the  rapid  movement  of  heavy  motor 
buses  and  trucks  through  the  street.  In  one 
case  complaint  was  made  that  the  excessive 
vibration  had  broken  off  the  gaspipe  con- 
nection in  a  private  house  past  which  there 
was  a  constant  movement  of  heavy  trucks 
carrying  earth  and  rock  for  a  subway  con- 
tractor. The  vibration  of  the  house  could 
be  plainly  felt  even  in  a  rear  room  on  the 
second  floor  at  the  time  an  investigation 
was  made.  If  the  vibration  is  so  plainly 
felt  in  houses,  there  certainly  must  be  a 
very  bad  effect  on  pavements,  as  they  bear 
all  the  direct  blows  from  the  heavy  truck 
wheels. 

The  Highway  Commission  of  the  State 
of  New  York  limits  the  maximum  weight  of 
vehicles  on  the  highways  to  14  tons,  with  a 


6  tons,  and  6  mi.  per  hour  for  vehicles  with 
iron  or  steel  tires,  and  to  12  mi.  per  hour 
with  rubber  tires  or  other  similar  substance. 
Special  permission  for  vehicles  weighing 
more  than  14  tons  must  be  obtained  from 
the  commission. 

Chicago  has  an  ordinance  requiring  that 
all  motor  trucks  shall  have  rubber  tires  or 
some  matenial  of  equal  resiliency.  The 
maximum  load  per  inch  width  of  tire  is  lim- 
ited to  1000  lb.  The  maximum  load  and 
weight  of  the  vehicle  shall  not  exceed  15 
tons  and  the  maximum  axle  load  shall  not 
exceed  12  tons.  The  maximum  width  per- 
mitted is  8  ft.  6  in.  and  the  maximum  length 
40  ft.  The  speed  of  motor  trucks  is  limited 
to  that  of  the  Motor  Vehicle  Law  of  the 
State  of  Illinois  and  the  rate  of  speed  is  lim- 
ited to  4  mi.  per  hour  when  there  is  a  de- 
fective tire  which  tends  to  cause  additional 
injury  to  the  pavement  or  additional  noise. 
The  operation  of  tractors  and  trailers  not 


TWO  TYPES  OF  EXTRA 
LARGE  AND  HEAVY 
MOTOR  TRUCKS  — 
CONTRACTOR'S  OUT- 
FIT ON  RIGHT  HAS 
CAPACITY     OF     18,000 


a  misdemeanor,  and  if  convicted,  could  be 
fined  not  less  than  $100  nor  more  than  $500, 
or  not  more  than  ten  days  in  jail. 

The  question  of  speed  of  traffic  has  long 
been  a  subject  of  regulation  by  all  cities, 
but  this  has  been  due  to  the  desire  to  pro- 
tect lives  and  to  prevent  accidents  rather 
than  from  any  effect  upon  pavements.  It 
is  self-evident,  however,  that  the  same  prin- 
ciples of  impact  that  have  to  be  taken  care 
of  in  the  design  of  bridges  will  apply  in  the 
design  of  pavements,  and  that  the  increased 
speed  due  to  the  advent  of  motor  vehicles 
must  give  an  increased  load  due  to  the  im- 
pact of  heavy  wheels  moving  at  higher 
rates  of  speed  than  with  horse-drawn 
vehicles.  Even  the  argument  that  motor 
vehicles  have  rubber  tires  does  not  fully 
offset  this,  as  the  tires  and  springs  of  the 
vehicle  do  not  reduce  very  much  the  blows 
that  the  pavement  receives.  There  is  also 
a  tendency  on  the  part  of  large  trucks  to  use 
steel-tired  wheels  to  carry  the  greatest  load, 
which  give  very  heavy  shocks  to  the  pave- 
ment when  moving  at  speeds  of  from  10  to 
15  mi.  per  hour.  The  horse-drawn  vehicles 
which  these  trucks  supplant  did  not  go  more 
than  3  or  4  mi.  an  hour. 


LB.,  TOTAL  LENGTH 
OF  32  FT.  3  IN.  AND 
WIDTH  OF  8  FT.  7  IN. 
—  REAR  (STEELV 
TIRES  ARE  SVz  IN. 
WIDE 


further  limitation  of  9  tons  on  any  one 
axle.  The  load  per  inch  width  of  tire  is 
limited  to  800  lb.,  and  the  total  width  of 
any  vehicle  is  limited  to  7  ft.  6  in.,  with  the 
exception  of  traction  engines,  which  may  be 
9  ft.  2  in.  wide.  The  speed  is  limited  to  15 
mi.  per  hour  for  vehicles  weighing  from  4  to 


Table    3 — Phoposed    Charges    for    Extra   Widths 
OF  Vehicles 

(c)  Vehicles  6  ft.  6  in.  or  more  in  width  over  all 
shall  be  charged,  in  addition  to  the  fees  specified  in 
subdivisions  (a)  and  (b),  the  following  annual  fees: 

License  Fee 

for  Each 

Inch  in 

Width  in 

Excess  of 

Width  of  Vehicles  6  Ft.  6  In. 

More   than    6    ft.    6    In.,   but    not   to   exceed 

7  ft.  0  In $5 

More    than    7    ft.    0    in.,    but    not    to    exceed 

7  ft.  6  in 10 

More    than    7    ft    6    in.,    but   not   to   exceed 

8  ft.  0  in 15 

More   than    8    ft.    0    in.,    but   not   to   exceed 

8  ft.  6  in 20 

More    than    8    ft.    6    in.,   but   not   to   exceed 

9  ft.  6  in 25 

In  determining  this  fee  any  width  which  is  greater 
than  6  ft.  6  in.  by  a  fraction  of  an  inch,  or  by  a 
distance  which  contains  a  fraction  of  an  inch,  shall 
be  reckoned  as  If  it  were  the  next  greater  even  inch. 

(d)  No  loads,  harness  or  other  appurtenances 
shall  in  anv  case  be  allowed  to  extend  beyond  the 
outside  limits  of  any  vehicle  except  as  specified  In 
subdivision   (c). 


exceeding  100  ft.  in  length  is  permitted 
between  8  p.  m.  and  5  a.  m.  at  a  rate  of 
speed  not  to  exceed  8  mi.  per  hour  upon 
routes  designated  in  a  permit.  Special  per- 
mits are  necessary  for  transporting  loads 
exceeding  12  tons  per  axle,  and  a  bond  of 
$10,000  is  required  to  pay  for  any  damage 
that  may  be  caused  to  city  structures. 

Boston  has  street-traffic  regulation  which 
limits  the  width  of  vehicles  to  10  ft.  except 
by  special  permit  from  the  Board  of  Street 
Commissioners.  The  extreme  length  of 
trucks  and  drays  is  limited  to  24  ft.  6  in., 
and  motor  vehicles  are  limited  to  26  ft.  The 
maximum  load  that  a  vehicle  may  carry  is 
limited  to  6  tons  except  by  special  permit. 

London  limits  the  width  of  motor  cars  to 
7  ft.  2  in.  Special  widths  of  tires  are  pre- 
scribed for  motor  cars  of  different  weights, 
except  when  pneumatic  or  other  elastic 
tires  are  used.  The  maximum  axle  weight 
allowed  is  8  tons,  and  the  total  weight  on  all 
axles  shall  not  exceed  12  tons. 

Large  and  Small  Wheels 

The  regulations  also  provide  for  the  dif- 
ference in  effect  upon  the  pavement  of  large 
and  small  wheels,  as  they  permit  750  lb.  per 
inch  width  or  tire  for  a  wheel  3  ft.  0  in.  in 
diameter,  with  an  increase  of  100  lb.  per  inch 
width  of  the  tire  for  each  12  in.  increase 
in  wheel  diameter,  and  a  deduction  of  100 
lb.  per  inch  width  in  tire  for  every  6  in.  re- 
duction in  diameter,  with  proportional  in- 
creases or  decreases  in  loading  for  amounts 
less  or  greater  than  the  increments  specified. 

The  speed  of  heavy  motor  cars  must  not 
exceed  8  mi.  per  hour  if  the  unloaded  weight 
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of  the  vehicle  does  not  exceed  3  tons,  or  if 
the  maximum  axle  weight  registered  ex- 
ceeds 6  tons.  If  the  motor  car  draws  a 
trailer  the  speed  shall  not  exceed  5  mi.  per 
hour,  while  12  mi.  per  hour  is  allowed  if 
pneumatic  or  elastic  tires  are  used  for  cars 
not  exceeding  axle  weights  of  6  tons  or  less, 
and  8  mi.  an  hour  for  axle  weights  exceed- 
ing 6  tons.  The  minimum  siee  of  wheels 
allowed  on  heavy  motor  cars  is  24  in. 

In  the  state  of  Pennsylvania  the  load  per 
inch  width  of  tire  is  limited  to  750  lb.,  and 
the  maximum  weights  of  a  motor  vehicle  or 
trailer  shall  not  exceed  12  tons.  The  width 
of  vehicles  must  not  exceed  7  ft.  6  in.,  ex- 
cept that  motor  buses  within  city  limits 
may  be  8  ft.  4  in.  wide. 

Many  other  states  have  special  regula- 
tions regarding  widths  of  tires.  In  Wash- 
ington special  regulations  allowing  greater 
unit  loads  per  inch  width  of  tire  are  per- 
mitted as  the  width  of  the  tire  increases, 
and  increases  are  also  allowed  for  increased 
diameter  of  wheels.  This  latter  increase  is 
an  excellent  one,  as  the  greater  diameter 
of  wheel  increases  the  bearing  surface  and 
renders  less  heavy  the  blow  on  any  slight 
irregularity  or  defect  in  the  pavement. 

It  is  evident  that  there  are  many  points 
to  be  studied  in  order  to  produce  a  satis- 
factory ordinance,  and  that  much  could  be 
done  to  improve  existing  laws  and  regu- 
lations. 

Pour  Filler  Over  Blocks  in 
Granite  Pavement 

Special  Filler  in  Use  in  Baltimore  Two  Years 

Gives  Excellent  Results — Remains  Firm  in 

Summer  and  Resilient  in  Winter 

FOR  the  past  two  years  the  City  of  Balti- 
more has  used  a  special  filler  for  its 
granite  block  pavements,  which  has  given 
excellent  service  and  is  seemingly  free  from 
brittleness  in  winter  and  softness  in  sum- 
mer. The  filler  is  applied  to  the  top  of  the 
joints  and  is  poured  over  the  blocks,  and, 
combined  with  gravel,  gives  the  pavement 
an  asphalt-like  appearance. 

Various  Tars  and  Asphaltic  Fillers  Used 

In  Baltimore  a  number  of  tars  and 
asphaltic  fillers  have  been  used  with  varying 
success.  Some  were  too  brittle,  others  had 
no  ductility  and  would  not  adhere  to  the 
blocks,  thus  allowing  water  to  seep  through 
the  joints,  to  displace  the  sand  cushion  or 
cause  freezing  in  winter  weather.  The 
filler  finally  adopted  and  at  present  in  use  is 
refined  from  Mexican  crude  oil  and  has  the 
following  characteristics : 


Bitumen  soluble  in  CSi =    99.80% 

Bitumen   soluble   in   CcU =     99.80 

Speclflc  gravity  at  60  deft.  Fahr. . .  =       1.042 

Penetration  at  32  deg.  Fahr =    17 

Penetration  at  77  deg.  Fahr =    45 

Penetration  at  115  deg.  Fahr =  160 

Ductility  at  77  deg.  Fahr =     60  cm. 

l/oss  at  325  deg.  Fahr. ;  5  hours ;  20 

grams =  none 

Penetration  at  77  deg.  Fahr.  after 

loss  test =    82 

Per  cent  hardened =    28.8 

Melting  point,  cube  method =  155  deg.  Fahr. 


In  using  the  filler  the  granite  blocks  are 
laid  with  joints  of  not  over  y2-in.  width,  on 
a  bed  consisting  of  one  part  Portland  cement 
to  four  parts  of  clean,  sharp  sand  and 
having  a  depth  of  1  in.  The  surface  of  the 
pavement  is  covered  with  hot  torpedo 
gravel,  which  is  swept  into  the  joints  to  a 
depth  of  about  1  in.  The  blocks  are  then 
rammed,  after  which  the  joints  are  poured 


half  full  of  the  filler.  They  are  then  filled 
to  within  i^  in.  of  the  top  of  the  joints  with 
torpedo  gravel  and  again  poured  with  the 
filler,  which  flows  over  the  blocks  and  covers 
the  entire  surface  of  the  pavement.  Hot 
gravel  is  then  spread  over  the  surface,  and, 
in  a  few  hours,  the  road  can  be  opened  to 
traffic.  It  has  been  found  by  experience  that 
the  action  of  horses'  feet  and  wagon  wheels 
tends  to  pound  the  material  into  the  joints. 
Care  should  be  taken  to  have  the  filler  at 
a  temperature  between  375  deg.  and  425 
deg.  Fahr.,  as  it  will  not  penetrate  and  fill 
all  the  voids  if  poured  at  a  lower  tempera- 
ture. It  is  also  imperative  that  the  blocks 
be  perfectly  dry  and  free  from  dust,  as  the 


filler  will  not  adhere  to  a  wet  or  dusty  sur- 
face. 

At  the  intersections  where  the  filler  has 
been  in  service  for  two  years  the  mat  is  still 
on  top  of  the  block,  though  spalled  off  in 
places,  but  not  to  any  great  extent.  The 
appearance  of  the  street  is  very  much  like 
that  of  sheet  asphalt.  In  places  where  the 
mat  has  spalled  off  it  has  left  a  full  flush 
coating  of  filler  in  the  joints,  giving  an  even 
surface  to  the  granite  block  and  fully  pro- 
tecting the  edges.  The  filler  was  developed 
by  Bruce  Aldrich,  chief  asphalt  inspector  of 
the  Paving  Commission  of  the  city.  R. 
Keith  Compton  is  chairman  of  the  Paving 
Commission  and  consulting  engineer. 


Conservation  of  Operating  Head  Controls 
Design  of  Oaklyn  (N.  J.)  Sewage  Plant 

Gravity   Installation,   Consisting   of   Two-Story   Tank,   Sprinkling 
Filters  and  Secondary  Settling  Basin,  Designed  for  12'/2-Ft.  Drop 

By  W.  DE  WITT  VOSBURY 
Of  Remington  &  Vosbury,  Consulting  Engineers,  Camden,  N.  J. 


IN  designing  the  sanitary  sewer  system 
recently  constructed  in  the  Borough  of 
Oaklyn,  N.  J.,  it  was  found  impossible  to 
obtain,  at  the  site  selected  for  the  disposal 
plant,  a  head  greater  than  12.5  ft.  It  was 
desirable,  for  various  reasons,  to  construct  a 
disposal  plant  consisting  of  a  primary  clari- 
fication tank,  sprinkling  filter  and  secondary 
settling  basin,  within  the  limitations  im- 
posed. A  satisfactory  design  for  a  gravity 
plant  of  this  type  necessarily  called  for  con- 
siderable study.  As  finally  decided  upon 
the  drop  was  partitioned  as  follows:  Flow 
line  of  primary  settling  tank  to  discharge 
level  of  water  in  dosing  tank,  5  in.;  to  ele- 
vation of  sprinkling  nozzles,  4  ft.  3  in.;  to 
flow  line  of  secondary  settling  tank,  7  ft.  10 
in.  The  total  loss  of  head,  therefore,  was 
12.5  ft.  To  keep  within  the  head  available 
for  each  portion  of  the  plant  it  was  neces- 
sary to  conserve  the  drop  in  every  possible 
way.  Channels  and  troughs  with  circular 
inverts  were  adopted  throughout  and  spe- 


cial care  was  given  to  the  design  of  the  dos- 
ing siphon  and  system  of  distribution  pip- 
ing to  reduce  the  loss  of  head  by  friction. 

As  shown  in  the  accompanying  drawing, 
the  primary  settling  tank  is  of  the  two 
story,  horizontal  flow  type.  It  has  a  ca- 
pacity of  170,000  gal.  per  24  hr.  with  a  2-hr. 
detention  period  and  consists  of  a  hopper 
bottom,  rectangular  settling  basin  12  ft. 
wide  by  30  ft.  long,  which  intersects  a  cylin- 
drical chamber  18  ft.  in  diameter  by  24  ft. 
in  depth  to  the  center  of  the  conical  bottom. 

The  segments  lying  outside  of  the  parti- 
tion walls  of  the  settling  compartments  fur- 
nish the  scum  area.  There  are  two  8-in. 
slots  or  openings  betwen  the  upper  and 
lower  compartments  of  the  tank.  They  are 
located  at  a  depth  of  9  ft.  6  in.  below  the 
water  surface  and  extend  across  the  cylinder 
parallel  to  the  longitudinal  axis  of  the  tank. 
Protection  against  the  gases  from  the  sludge 
compartment  entering  the  settling  chamber 
is  afforded  by  a  concrete  beam  having  a  tri- 
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CYLINDKICAL  FORM  OF  BODY  OF  TANK  WAS  DESIGNED    TO    AID   CONSTRUCTION    IN    SATURATED   GROUND. 
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angular  cross-section,  the  bottom  face  of 
which  overlaps  the  edges  of  the  slots  above 
by  a  distance  of  9  in.  The  sludge  chamber 
is  designed  to  retain  the  accumulated  solids 
from  a  population  of  2500  for  a  period  of 
six  months. 

The  cylindrical  form  of  the  body  of  the 
tank  was  adopted  to  facilitate  construction. 
Many  indications  pointed  to  the  presence  of 
running  sand  and  ground  water  in  large 
quantities  and  to  avoid  the  heavy  expense 
incidental  to  sheathing  and  shoring  at  the 
depth  required,  as  well  as  to  reduce  mate- 
rially the  amount  of  excavation  and  pump- 
ing necessary,  it  was  the  intention  first  to 
construct  the  cylinder  complete  at  the  sur- 


ing  the  relation  existing  between  the  volume 
of  sewage  discharged  and  the  area  covered 
by  the  spray  under  the  variable  head.  A 
14-in.  automatic  siphon,  operating  under  a 
3-ft.  draft,  discharged  the  contents  of  the 
tank  to  the  filter  bed. 

Filter  Bed 

In  deciding  upon  the  shape  of  the  filter 
bed  the  make  and  type  of  nozzle  to  be  used 
was  first  selected.  The  Taylor  circular 
spray  nozzle  with  a  %-in.  orifice  was  used. 
With  the  characteristics  of  the  nozzle  and 
the  working  head  known,  the  correct  spacing 
was  determined.  The  required  effective 
area  of  the  bed  based  upon  a  rate  of  filtra- 


tleable  solids  that  pass  from  the  filter  bed,  is 
16  ft.  wide,  30  ft.  long  by  3  ft.  in  depth,  and 
was  designed  for  a  period  of  detention  of  1 
hr.  A  central  concrete  partition  wall, 
which  extends  from  the  end  nearest  the 
filter  bed  to  within  6  ft.  of  the  opposite 
end,  doubles  the  length  of  the  flow  line. 
The  sewage  enters  the  tank  at  the  left  of 
the  division  wall  and  after  traveling  to  the 
opposite  end  returns  on  the  right  to  the 
effluent  weir.  Distribution  at  the  influent 
end  is  effected  by  a  longitudinal  cypress 
baffle  extending  nearly  to  the  bottom  of 
the  tank. 

A  series  of  horizontal  slots  in  the  baffle 
diffuse    the    flow   over    the    cross-sectional 


THE  SPRINKLING  FILTER  BED   HAS  AN  AREA  OF  3660  SQUARE  FEET 


TO   MINIMIZE  FRICTION    LOSSES   ALL    CHANNELS    HAVE   CIRCULAR    INVERTS 


face  of  the  ground  and  then  sink  it  to  place 
by  excavating  from  the  interior.  Fortu- 
nately, however,  during  construction,  sub- 
soil conditions  were  encountered  which 
made  it  unnecessary  to  follow  the  above 
procedure. 

Distribution  of  the  sewage  as  it  enters  the 
tank  is  secured  by  means  of  a  transverse, 
circular-bottom,  concrete  trough  overhang- 
ing and  extending  across  the  end  of  the  set- 
tling chamber.  In  the  bottom  of  the  trough 
there  are  six  openings  each  6  in.  in  diame- 
ter, through  which  the  sewage  drops  into 
the  sedimentation  chamber.  Regulation  of 
the  flow  through  each  opening  is  had  by 
means  of  an  adjustable,  galvanized  iron 
shutter,  secured  by  bronze  guides  to  the 
under  side  of  the  trough.  This  method  of 
distribution  has  proven  quite  satisfactory 
as  not  only  is  an  equal  division  of  the  influ- 
ent throughout  the  cross-section  of  the  tank 
readily  obtained,  but  the  trough  is  practi- 
cally self -cleansing.  Experience  has  shown 
that  solids  do  not  collect  in  it  even  under  a 
greatly  diminished  volume  of  flow.  At  the 
eflfluent  end  of  the  tank  the  settled  sewage 
is  withdrawn  through  seven  V-shaped  weirs, 
made  of  No.  14  galvanized  iron.  The  latter 
are  slotted  so  that  they  may  be  accurately 
adjusted  to  position  by  means  of  thumb 
screws  projecting  from  a  notched  cypress 
plank  fronting  the  efl[luent  trough. 

Dosing  Tank 

From  the  settling  tank  the  sewage  is  con- 
veyed by  a  short  circular-bottom  channel  to 
the  dosing  tank.  The  latter  has  an  effective 
capacity  of  1140  gal.,  equivalent  to  a  depth 
of  1/2  in.  of  liquid  on  the  surface  of  the  filter 
bed.  To  attain  as  nearly  as  possible  an  even 
distribution  of  sewage  during  each  dosing 
cycle,  the  bottom  of  the  tank  is  tapered  to 
conform  to  a  theoretical  curve,  corrected  to 
meet  actual  working  conditions,  represent- 


tion  of  2,000,000  gal.  per  acre  was  3646  sq. 
ft.  The  spacing  of  the  nozzles,  when 
located  at  the  apices  of  a  triangle  with  their 
maximum  effective  sprayed  circles  just 
touching,  was  8  ft.  3  in.  center  to  center  in 
each  row,  with  7  ft.  2  in.  between  rows. 
By  using  nine  rows  with  six  whole  and 
one  half-nozzle  to  each  row  at  alternate 
ends  the  dimensions  of  the  sprayed  surface 
of  the  bed  became  66  ft.  10  in.  wide  by 
54  ft.  10  in.  long,  or  an  effective  area  of 
3660  sq.  ft. 

The  piping  system  which  distributes  the 
sewage  from  the  dosing  tank  to  the  nozzles 
was  designed  to  eliminate,  as  far  as  possible, 
all  losses  by  friction.  Y-branches  with  Vg- 
bends  were  employed  in  place  of  tees  at  the 
points  where  the  lateral  distributers  branch 
from  the  main  header.  Universal  cast-iron 
pipe,  varying  in  size  from  4  to  12  in.,  was 
used.  Within  the  bed  it  was  laid  directly 
upon  the  filtering  material  without  other 
foundation. 

The  filtering  medium  has  a  depth  of  7  ft. 
and  consists  of  6  ft.  of  1%  to  2y2-in. 
crushed  slag  overlying  a  12-in.  layer  of  4  to 
6-in.  slag  covering  the  underdrains.  For 
the  latter,  half-round  8-in.  special  perfor- 
ated tile  was  used.  The  floor  of  the  filter 
bed  slopes  uniformly,  from  both  sides  to  the 
circular  collecting  channel  at  the  center. 
The  tile  is  laid  in  parallel  rows,  on  the  floor, 
15  in.  center  to  center,  and  as  it  extends 
from  the  above  channel  to  the  outside  face 
of  the  vertical  dry  wall  inclosing  the  bed, 
circulation  of  air  is  freely  permitted.  The 
central  channel  which  collects  the  drainage 
f  1  om  the  bed  and  conveys  it  to  the  final  set- 
tling basin  is  covered  with  concrete  slabs 
resting  on  continuous  concrete  supports 
cast  over  and  around  the  ends  of  the  tile  on 
either  side  of  the  channel. 

The  secondary  sedimentation  basin,  which 
performs  the  function  of  collecting  the  set- 


area  at  about  mid-depth  and  the  effect  of  a 
weir  is  thereby  obtained.  At  the  end  of 
the  partition  wall  on  the  right  hand  side 
of  the  tank  a  second  baffle  similar  to  the 
one  already  described  re-distributes  the 
fiow  after  the  sewage  has  made  the  turn. 
The  sewage  leaves  the  tank  over  a  care- 
fully constructed  weir  of  green,  glazed  tile 
and  enters  the  collecting  trough  alongside. 

Disinfection 

As  the  effluent  from  the  plant  is  dis- 
charged into  a  small  lake  used  for  recrea- 
tion purposes  it  was  considered  advisable 
to  install  further  means  of  protection 
against  possible  contamination.  Provision 
has,  therefore,  been  made  for  chemical  dis- 
infection and  a  liquid  chlorine  apparatus 
was  installed  in  a  small  brick  chemical  house 
located  between  the  filter  bed  and  sec- 
ondary settling  tank.  As  the  apparatus  is 
manually  controlled,  means  for  determin- 
ing the  rate  of  flow  through  the  plant  were 
necessary  so  that,  when  used,  the  chlorine 
might  be  fed  in  proportion  to  the  sewage 
dosed.  Neither  the  minimum  flow  nor  avail- 
able head  was  sufficient  to  warrant  the  use 
of  a  Venturi  meter.  A  V-notched  weir 
was,  therefore,  placed  at  the  end  of  the  col- 
lecting trough  of  the  secondary  settling 
tank  and  a  2-in.  pipe  used  to  connect  the 
former  with  a  float  well  in  the  chemical 
house.  A  12-in.  copper  float  and  brass  rod, 
to  which  a  pointer  is  attached  at  the  top, 
constitutes  the  recording  apparatus.  The 
rate  of  flow  in  gallons  per  day  is  indicated 
by  the  pointer  against  a  scale  graduated  to 
correspond  with  the  amount  of  water  dis- 
charged by  the  weir  at  various  depths. 

While  the  plant  is  constructed  as  sym- 
metrically and  compactly  as  possible,  the 
design  is  sufficiently  flexible  to  permit  an 
increase  in  capacity  when  required.  At- 
tention was  also  given  to  general  appear- 
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ance  and  the  place  was  made  as  attractive 
as  possible,  as  a  factor  in  gaining  public 
confidence. 

The  plant  described  was  constructed  by 
the  KeUey-McFeeley  Company,  of  Camden, 
X.  J.,  at  a  cost  of  approximately  $11,000. 

Remington  &  Vosbury  were  the  engi- 
neers. 

Swinging  Cargo  Hoist  Beams 
for  New  Pier  Shed 

I-Beams  with  Pin  Connections  Used  Instead  of 
Bnilt-Up  Girders  in  the  New  West  Fifty- 
Seventh  Street  Pier  in  New  York  City 

BY  DESIGNING  the  end  connections 
with  pin  details  to  allow  the  beams  to 
swing  into  a  position  resulting  in  applied 
loads  parallel  to  the  webs  only,  it  was  found 
possible  to  use  I-beams  instead  of  built-up 
plate  girders  for  the  cargo  hoist  girders  in 
the  new  West  Fifty-seventh  Street  munici- 
pal pier  to  be  built  in  New  York  City.  This 
pier  shed  has  the  standard  20-ft.  panels 
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DETAILS  OF  SWINGING  CARGO  HOIST  BEAM 

used  in  New  York  dock  construction,  is  of 
the  two-story  type,  with  high  70-ft.  cargo 
columns  at  each  bay,  similar  to  the  con- 
struction used  in  the  Forty-sixth  Street 
pier  described  in  the  Engineering  Record 
of  May  27,  page  708.  The  Fifty-seventh 
Street  pier  shed  will  be  700  ft.  long  and  110 
ft.  wide. 

The  accompanying  drawing  indicates  the 
details  used  in  making  the  swinging  con- 
nection to  the  bracket  carried  by  the  top  of 
the  column.  A  2-in.  pin  placed  above  the 
ends  of  the  beams  passes  through  the  1-in. 
plate  of  the  column  bracket  and  through 
1-in.  plates  riveted  to  the  ends  of  the  beams. 
The  hoisting  stirrups  placed  on  5-ft.  centers 
are  also  a  new  design,  looping  around  the 
lower  flange  of  the  I-beams  as  shown. 

This  design  has  been  worked  out  under 
the  supervision  of  Charles  W.  Staniford, 
chief  engineer  of  the  Department  of  Docks 
and  Ferries,  New  York  City,  of  which  R.  A. 
C.  Smith  is  commissioner,  and  R.  C.  Harri- 
son is  deputy  commissioner. 


Denver  and  Philadelphia  Typhoid  Rates 
Similar  for  Years 

Comparative  data  on  typhoid  death  rates 
in  two  cities  of  such  different  character- 
istics as  Denver  and  Philadelphia  show  a 
remarkable  similarity  for  .the  last  dozen 
years.  This  is  even  more  marked  since 
1908.  Philadelphia  has  been  sterilizing  the 
water  since  September,  1909,  and  Denver 
since  July,  1911,  every  year  showing  a  re- 
duction in  the  rate  for  the  latter  city  since 
1910.  For  1915  the  Denver  typhoid  death 
rate  per  100,000  was  6.7  and  for  Phila- 
delphia 6.6. 


As  the  Government  Interprets 
Railroad  Depreciation 

Engineering     Board,     Division     of    Valuation, 

Ordinarily    Bases   Condition    Per   Cent   on 

Ratio  of  Remaining  to  Total 

Service  Life 

THE  views  of  the  Engineering  Board, 
Division  of  Valuation,  Interstate  Com- 
merce Commission,  regarding  depreciation 
as  submitted  to  Director  Prouty  last  No- 
vember, have  recently  been  published  in 
a  statement  issued  by  Thomas  W.  Hulme, 
general  secretary  of  the  Presidents'  Confer- 
ence Committee.  The  board  believes  that 
ordinary  service  condition  per  cent  should 
be  the  ratio  between  remaining  and  total 
service  life,  and  that  mortality  tables  should 
be  used  on  the  straight-line  basis.  The  gen- 
eral principles  enunciated  by  the  board  are 
as  follows: 

1.  Depreciation  is  the  lessening  in  worth 
of  physical  property  due  to  use  or  other 
causes. 

2.  Labor  depreciates  with  the  items  of 
property  of  which  it  is  a  part. 

3.  Service  condition  per  cent  is  the  ratio 
between  remaining  capacity  for  service  and 
total  capacity  for  s^ervice  in  each  cycle  of 
use. 

4.  Depreciation  shall  be  determined  by  a 
consideration  of  observations  of  actual  con- 
ditions of  the  property  and  mortality  statis- 
tics of  similar  property  in  like  use  applied 
where  practicable  on  the  straight-line  basis. 

5.  Salvage  is  the  net  value  which  an  arti- 
cle possesses  for  carrier  purposes  other  than 
that  for  which  the  article  was  originally 
used. 

6.  Scrap  is  the  net  market  value  which 
an  article  possesses  after  its  service  for 
carrier  purposes  has  been  exhausted. 

7.  Normal  life  shall  be  the  estimated 
average  total  service  life  under  ordinary 
conditions. 

General  Rules 

When  depreciating  property  under  the 
several  accounts,  the  following  general  rules 
shall  apply: 

1.  Ordinarily,  service  condition  per  cent 
shall  be  the  ratio  between  the  remaining 
service  life  and  the  total  service  life.  When 
the  depreciation  of  an  item  of  property  is 
based  upon  the  weighted  average  of  the 
parts,  the  service  condition  of  each  part 
shall  be  determined  by  this  ratio. 

2.  When  a  normal  life  for  a  particular 
item  of  property  has  been  prescribed  for 
use  in  determining  appreciation,  that  life 
must  not  be  departed  from  unless  an  in- 
vestigation of  the  records  of  the  carrier  or 
actual  inspection  in  the  field,  or  the  two 
combined,  warrant  such  departure.  In  no 
case  shall  a  remaining  service  life  of  an 
item  of  property  be  taken  at  more  than  the 
prescribed  normal  life. 

3.  When  no  normal  life  is  prescribed,  the 
total  service  life  and  remaining  service  life 
shall  be  determined  from  observation  of 
actual  conditions  and  the  examination  of 
records  and  data  from  reliable  sources. 

4.  Salvage  and  scrap  will  be  allowed  in 
cases  where  such  values  actually  exist. 
Whether  allowance  .shall  be  made  in  a  given 
case  for  salvage  or  scrap  shall  be  left  to 
the  discretion  of  the  member  of  the  En- 
gineering Board.  If  an  allowance  is  made 
this  fact  shall  in  all  cases  be  stated  upon 
the  pricing  sheet  even  though  at  the  time 
the  amount  of  the  allowance  cannot  be 
given. 


5.  The  service  condition  per  cent  as  stated 
in  the  field  record  by  the  field  man  shall  be 
subject  to  revision  and  final  fixing  by  the 
member  of  the  Engineering  Board  or  his 
staff  subordinates.  The  service  condition 
per  cent  fixed  in  the  field  is  assumed  to  be 
simply  the  statement  of  a  fact. 

How  TO  Treat  Individual  Accounts 

The  board  recommends  that  some  of  the 
accounts  be  treated  as  follows: 

Engineering. — A  small  portion  of  the  ex- 
penditure for  engineering  is  connected  with 
property  which  depreciates.  In  view  of  the 
fact  that  the  larger  portion  is  expended  on 
location  surveys,  grading  and  other  prop- 
erty which  does  not  depreciate,  and  that  the 
accounting  records  have  been  so  kept  in  the 
past  as  to  inake  it  impracticable  to  segre- 
gate that  portion  of  the  expenditure  which 
depreciates,  the  service  condition  per  cent 
of  the  account  shall  be  considered  at  100. 

Grading. — No  allowance  shall  be  made 
for  appreciation  or  depreciation,  as  such, 
to  excavation  and  embankment  pay  quanti- 
ties of  grading.  Other  property,  such  as 
breakwaters,  bulkheading,  retaining  walls 
and  similar  items  constructed  of  perishable 
materials  shall  be  depreciated. 

Tunnels  and  Subways. — The  excavation  of 
tunnels  and  subways  including  back-filling 
shall  not  be  depreciated.  Concrete  and  other 
masonry  shall  be  given  a  normal  life  of  100 
years. 

Bridges,  Trestles  and  Ctdverts.—  ia) 
Metal  bridges  shall  be  given  a  normal 
service  life  of  seventy  years  provided  that 
the  loads  for  which  they  were  designed  are 
not  now  being  exceeded. 

(6)  Masonry  culverts  shall  be  given  a 
normal  service  life  of  100  years. 

(c)  Cast-iron  culvert  pipe  shall  be  given 
a  normal  service  life  of  eighty  years,  and 
other  iron  or  steel  pipe  a  normal  service  life 
of  thirty  years. 

(d)  Vitrified  and  concrete  culvert  pipe 
shall  be  given  a  normal  service  life  of  fifty 
years. 

(e)  Masonry  piers  and  abutments  shall 
be  given  a  normal  service  life  of  100  years. 

Ties. — Where  track  has  reached  such  a 
condition  that  the  tie  renewals  are  uniform 
in  quantity  and  quality  from  year  to  year, 
the  service  condition  shall  be  considered  as 
50  per  cent.  The  average  life  of  ties  shall 
be  determined  by  a  study  of  the  carrier 
records  of  tie  renewals  supplemented  by  a 
consideration  of  field  observations. 

Two  Cycles  for  Rails 

Rails. — Rails  shall  be  considered  as  hav- 
ing two  cycles  of  life ;  viz.,  new  to  relay  and 
relay  to  scrap.  Each  cycle  shall  be  consid- 
ered separately  and  have  a  range  of  service 
condition  per  cent  of  100.  The  first  cycle 
for  a  particular  carrier  shall  be  determined 
by  a  study  of  its  rail  renewals  and  the  rail 
renewals  of  other  carriers  in  the  vicinity 
having  similar  traffic  conditions.  This  cycle 
may  vary  upon  different  divisions  of  the 
same  carrier  where  traffic  conditions  are 
different.  A  net  salvage  value  shall  be  al- 
lowed for  rails  at  the  end  of  the  first  cycle 
equal  to  the  price  of  relay  rail  at  carrier's 
nearest  material  yard,  less  cost  of  bringing 
same  from  point  where  removed. 

The  second  cycle  shall  be  considered  as 
having  a  normal  life  of  fifty  years. 

When  in  depreciating  relay  rail  the  date 
relaid  cannot  be  ascertained  from  records, 
the  same  shall  be  estimated  from  the  best 
available  data.  Where  rail  was  laid  new  in 
side  tracks  and  will  be  used  in  this  service 
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until  it  becomes  scrap,  it  shall  be  given  a 
normal  life  of  seventy-five  years.  Where 
the  annual  rail  renewals  in  yards  have  be- 
come uniform  in  quantity  and  quality,  a 
service  condition  of  50  per  cent  may  be  used. 

A  net  price  shall  be  assigned  to  scrap 
rail  based  upon  the  price  of  scrap  at  the 
carrier's  nearest  material  yard,  less  the  cost 
of  bringing  same  from  point  where  re- 
moved. The  weight  of  relay  and  scrap  rail 
shall  be  assumed  to  be  the  same  as  that  of 
new  rail. 

Other  Track  Material. —  (a)  Splice  bars 
shall  be  depreciated  in  cycles  on  the  same 
basis  as  the  rail  with  which  they  are  used. 

(b)  Bolts  shall  be  depreciated  from  new 
to  scrap  during  each  cycle  of  the  rail  with 
which  they  are  used. 

(c)  Spikes  shall  be  depreciated  on  the 
same  basis  as  the  ties  with  which  they  are 
used. 

(d)  Where  average  annual  renewals  of 
frogs  and  switches  are  uniform  and  condi- 
tions warrant,  they  may  be  depreciated  on 
a  50-per  cent  basis. 

(e)  All  other  track  material  for  this  ac- 
count shall  be  depreciated  from  new  to 
scrap  during  each  cycle  of  the  rail. 

Station  and  Office  Buildings. — Timber 
structures  shall  be  given  a  normal  service 
life  of  sixty  years  and  masonry  structures 
100  years,  suitably  modified  where  observa- 
tion shows  principal  parts  are  new  or  in 
need  of  renewal. 

Equipment 

Steam  Locomotives. — Steam  locomotives 
shall  be  depreciated  according  to  the  gen- 
eral rules.  The  percentage  finally  estab- 
lished as  representing  the  present  service 
condition  of  each  locomotive  shall  be  the 
weighted  average  of  the  assigned  condition 
per  cent  of  the  following  principal  parts: 
Engine — (a)  boiler,  (b)  underframe,  (c) 
running  gear;  tender— (a)  trucks,  (&) 
underframe,  (c)  tank.  (The  same  rules 
are  to  be  used  for  other  locomotives.) 

Freight-Train  Cars. — Freight-train  cars 
shall  be  depreciated  according  to  the  gen- 
eral rules.  A  service  condition  shall  be  es- 
tablished for  each  series  of  cars  which  shall 
be  the  weighted  average  of  those  cars  of 
the  series  actually  inspected.  Not  less  than 
10  per  cent  of  the  cars  of  each  series  shall 
be  inspected  for  condition,  and  a  larger  per- 
centage where  a  series  contains  a  small 
number  of  cars,  or  if  the  cars  in  a  series 
vary  greatly. 

The  service  condition  per  cent  established 
for  each  car  inspected  shall  be  the  weighted 
average  of  the  service  condition  per  cent 
assigned  to  the  following  principal  parts  of 
the  car:  (a)  Body,  (6)  underframe,  (c) 
trucks. 

Passenger-Train  Cars. — Passenger-train 
cars  shall  be  depreciated  according  to  the 
general  rules.  Each  passenger-train  car 
shall  be  separately  inspected  to  determine 
service  condition,  following  the  same  gen- 
eral rules  set  forth  in  Account  53  (freight- 
train  cars). 

Tracklaying  and  surfacing,  the  recom- 
mendations state,  .should  be  depreciated 
with  the  material  composing  the  track,  the 
depreciation  to  be  determined  on  the  basis 
of  the  depreciation  weighted  according  to 
the  labor  costs  assignable  to  the  materials 
of  the  several  accounts.  Iron  wire  for  tele- 
graph and  telephone  lines  should  be  given 
a  normal  service  life  of  50  years  and  copper 
wire  one  of  100  years.  Property  coming 
under  all  other  accounts  should  be  depre- 
ciated under  the  general  rules. 


Average  Efficiency  of  Waterwheel  Influenced 

by  Size  of  Bucket 

Quotient  Derived  by  Dividing  the  Pitch  Diameter  by  the  Jet 
Diameter  Conveys  Good  Idea  of  Performance  of  Impulse  Wheel 

By  JOHN  S.  CARPENTER 
Hydraulic  Engineer,  Pelton  Water  Wheel  Company 


BY  plotting  a  curve,  using  as  the  ordi- 
nates  the  specific  speeds  of  waterwheels 
of  the  impulse  type  and  as  abscissae  the  ratio 
of  the  pitch  diameter  to  the  jet  diameter, 
it  will  be  noticed  that  it  will  assume  the 
form  ab  =  c,  the  last  being  a  constant. 
Thus  it  is  shown  that,  by  dividing  a  con- 
stant by  the  ratio  of  the  pitch  diameter  to 
the  jet  diameter,  the  specific  speed  may  be 
obtained  and  vice  versa.  But,  while  the 
specific  speed  conveys  in  a  general  way  to 
the  designer  whether  the  resulting  runner 
will  be  of  high  or  slow  speed,  a  quantity 
having  for  its  value  the  quotient  of  the  pitch 
diameter  divided  by  the  jet  diameter  con- 
veys at  once  a  good  idea  of  the  finished 
wheel,  the  number  of  buckets  necessary  and 
whether  the  buckets  will  be  crowded  or 
relatively  wider  spaced. 

By  use  of  the  following  notations  the  for- 
mulae for  obtaining  specific  speed  relations 
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SIZE    OF    BUCKET    SHOULD    BE    PROPORTIONAL    TO 
THAT    OF    JET 

may  be  derived  either  in  English  or  metric 

terms. 

H  =  effective  head  in  feet;  h  =  the  same  in 
meters. 

N  =  horsepower,  n  =  revolutions  per  min- 
ute. 

D  =  diameter  in  inches  of  runner  on  pitch 
circle ;  d  =  the  same  in  meters. 

A  =  diameter  in  inches  of  the  jet ;  6  =  the 
same  in  meters. 

n,  =  specific  speed  or  type  characteristic. 

i2  =  —  =  -^  or  briefly,  "ratio." 

9  =  velocity  on  the  pitch  line  divided  by 
jet  velocity,  a  decimal,  generally  from 
0.42  to  0.47. 
The  diameter   of   the  runner  D   on  the 
pitch  circle  in  the  English  system  is: 
8.02ff  %(pl2  X  60       1838H%9 


D  = 


TCW 


(1) 


and  in  meters: 

,      4.43ff^960 
a  = 


84.6WH9 


(la) 
%n  n 

and  the  diameter  of  the  jet  at  80  per  cent 
total  efficiency  is  given  in  inches  by 


=  V: 


N  X  11  X  144         15.91NH 


fH8.02//W0.7854 
and  in  meters 

1^  X  0.095 


ifi 
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=Vf 


0.1653iV** 


X  4.43  XH'^X  0.7854 


(2a) 

To  find  the  value  of  R,  divide  the  diam- 
eter of  the  runner  on  the  pitch  circle  by  the 
jet  diameter. 

j^_  1838H«'9H% 
A  ~    niVW15.91 

d 84.6g^9g% 
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R=~  = 


R  = 


nN'A  X  0.1653 
The  specific  speed  is  given  by 
n,  =  nN'A/m/* 
Multiplying  equations  (3)  and  (4) 


(3) 
(3a) 


n,  = 
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A 

or  in  meters 


18a.8H^^v*nN^ 


=  115.59 
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(5) 


n,  = 
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511.929      (5a) 


w0.1653N%H5/< 
Consequently,  it  is  seen  that  in  the  English 
system 

Rn,  =  115.59 ;  R  =  115.59/n,  and 

TO,  =  115.59//2  (6) 

and  in  meters 

Rn,  =  511.929 ;  R  =  5129/w,  and 

n,  =  5129/K  (6a) 

The  value  of  9  depends  upon  the  bucket. 
If  the  bucket  is  ground  and  polished  inside 
and  the  linear  dimensions  are  not  too  large 
9  may  go  up  to  0.465,  but  for  hydraulic  sur- 
faces with  foundry  finish  it  is  not  advisable 
to  go  above  0.43.  Based  on  a  jet  velocity 
of  0.98\/2gh,  this  shows  a  friction  loss  of 
(0.465'— 0.43V0.98')  100  =  3.23  per  cent, 
which  has  been  verified  by  tests. 

The  following  table  gives  an  idea  of  the 
comparative  values  with  9  at  0.45  and  80 
per  cent  efficiency: 


EngUah 

Metric 

R 

n. 

n. 

7 

7.43 

32.90 

8 

6.60 

28.80 

9 

5.78 

25.60 

10 

5.20 

23.00 

11 

4.73 

20.94 

12 

4.33 

19.20 

13 

4.00 

17.73 

14 

3.72 

16.46 

15 

3.47 

15.36 

16 

3.25 

14.40 

17 

3.05 

13.55 

18 

2.89 

12.80 

19 

2.74 

12.13 

20 

2.60 

11.52 

From  investigations  by  the  writer  it 
would  appear  that  a  ratio  R  of  about  10  is 
as  low  as  an  efficient  unit  should  go,  count- 
ing first  cost,  loss  in  revenue  due  to  de- 
creased efficiency,  etc.  Such  a  unit  would 
have  a  specific  speed  of  5.20  English  or  23 
metric.  A  runner  with  R  =  10,  but  with  two 
jets,  has  an  equivalent  R  of  10/V2  =  7.07 
or  a  specific  speed  of  5.20\/2  =  7.35  Eng- 
lish or  32.5  metric.  In  such  a  case,  viz.,  a 
wheel  with  more  than  one  jet,  the  compara- 
tive R  varies  inversely  as  the  square  root  of 
the  number  of  jets,  and  the  equivalent 
specific  speed  directly  as  the  square  root  of 
the  number  of  jets. 
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There  seems  to  be  an  unfounded  prejudice 
against  wheels  with  more  than  one  jet,  due 
probably  to  the  jets  being  too  close  together 
and  the  lower  jet  often  projecting  the  water 
nearly  vertically  against  the  upper  housing. 

The  jets  should  be  not  less  than  60  deg. 
apart,  and  preferably  one  should  be  hori- 
zontal and  the  other  60  deg.  above  it.  In 
any  case  the  first  cost  is  generally  less  by 
one  runner  in  a  unit  with  two  wheels  and 
two  streams  than  in  a  unit  with  one  wheel 
and  two. streams. 

When  one  compares  specific  speeds  there 
goes  with  it  also  the  thought  of  efficiency. 
All  other  things  being  equal,  the  linear  di- 
mensions of  the  buckets  play  an  important 
part.  Some  designers  make  a  bucket 
"large"  in  order  "to  be  sure  that  they  get 
the  power."  This  only  moves  the  point  of 
maximum  eflftciency  farther  up  the  curve, 
thereby  decreasing  the  average  efficiency  of 
the  unit,  or  in  other  words,  its  commercial 
value. 

Curves  Taken  from  Actual  Tests 

An  examination  of  the  efficiency  curves  in 

the    drawing    will    show    some    important 

points.    These  curves  are  taken  from  actual 

tests  and,  as  only  the  general  law  of  the 

'i]"  curve  is  pertinent  to  this  discussion,  maxi- 

.     mum  efficiencies  have  all  been  reduced  to  80 

per  cent  for  comparison. 
.1,  The  curve  A  shows  too  large  a  bucket 
for  the  jet.  The  maximum  efficiency, 
therefore,  would,  judging  from  the  law  of 
the  curve,  be  found  at  about  50  per  cent 
overload.  The  area  of  the  jet  should  be  33 
per  cent  larger  in  proportion  to  the  given 
bucket  at  full  load.  Curve  B  shows  an 
overloaded  bucket,  the  area  of  the  jet  being 
about  25  per  cent  too  large.  Curve  C  is 
typical  of  the  best  designed  units.  The 
average  efficiency  for  each  curve  is  indi- 
cated— for  one-fourth,  one-half,  three- 
fourths  and  full  loads. 

While  all  the  curves  have  been  reduced  to 
80  per  cent  maximum  efficiency  to  show  the 
advantage  of  the  three  different  shapes,  it 
is  seen  that  C  is  4  per  cent  better  than  A, 
all  of  which  has  a  direct  bearing  on  the 
revenue,  showing  the  value  of  a  flat  curve 
with  the  "hump"  or  maximum  at  from  60 
to  70  per  cent  of  the  maximum  rating. 

Efficiency  Curve  Should  Be  Criterion 

There  can  be  no  doubt  that  the  effi- 
ciency curve  and  the  regulation  guarantees 
should  form  the  basis  of  comparison  for 
purchase;  for  this  the  average  efficiency  of 
one-fourth,  one-half,  three-fourths  and  full 
loads  is  the  best  criterion  of  quality  and 
performance. 

It  may  also  be  said  that  curves  B  and  C 
have  the  advantage  of  being  usually  better 
than  the  proportion  of  4  per  cent  cited 
above  in  the  case  of  C  over  A,  due  of  course 
to  the  fact  that  A  is  still  increasing. 

Tests  made  at  a  testing  station  at  Char- 
lottenburg,  Germany,  by  Prof.  W.  Wagen- 
bach  and  Prof.  Dr.  Ernst  Reichel,  on 
carefully  designed  low-speed  wheels  with 
polished  buckets  gave  for  specific  speed  21 
(4.75  Eng.)  to  32  (7.23  Eng.)  efficiencies 
of  88  and  80  per  cent  respectively.  Tests 
on  the  same  kind  of  high-speed  wheels 
(principally  longer  buckets  radially)  gave 
85  per  cent  at  25  n,  and  83  at  35  n,  (5.65 
and  7.9  English  respectively). 

Taking  the  low  favorable  limit  of  n,  for 
Francis  turbines  at  60  metric  (13.55  Eng- 
lish) and  remembering  that  n,  varies  di- 
rectly as  the  square  root  of  the  number  of 
jets,  it  is  found  that  a  unit  with  four  jets  is 


60/4^4  =  30n,  or  6.77  English.  This  unit 
should  be  made  with  two  wheels  and  there- 
fore two  jets  per  wheel. 

Assuming  that  the  wheels  were  well  de- 
signed, and  allowing  say  4  per  cent  as  a 
margin,  the  wheels  should  have  80  per  cent 
at  n,  =  30  or  6.77  English. 


Test  Compounds  for  Making 
Wood  Fire-Retardant 

Herman  and  Arnold  Von  Schrenk  Report  Pre- 
liminary Investigations  Made  for  Compari- 
son of  Various  Commercial  Materials 

WHILE  insisting  upon  the  insufficiency 
of  the  results  so  far  obtained  and  the 
necessity  for  planning  a  larger  series  of 
tests,  Herman  and  Arnold  Von  Schrenk  in  a 
recent  preliminary  report  to  the  National 
Lumber  Manufacturers'  Association  con- 
clude that  practicable  standard  methods  for 
fire  tests  can  be  developed,  and  that  the 
tests  so  far  conducted  have  been  worth 
while  in  showing  that  there  are  a  certain 
number  of  compounds  claimed  to  make  wood 
fire-retardant  from  which  reliable  results 
may  be  expected.  Fifteen  compounds  for 
rendering  shingles  fire-retardant  and  eight- 
een compounds  applied  to  yellow-pine  pan- 
els were  tested,  and  the  results  were  tabu- 
lated and  discussed  in  detail  in  the  report. 
The  following  abstract  suggests  the  method 
of  testing  and  the  principal  conclusions. 

Object  and  Method  of  Tests 

The  tests  were  undertaken  with  two  ob- 
jects in  view:  (1)  The  development  of  some 
practical  methods  which  would  lend  them- 
selves to  general  adoption  as  standard  for 
testing  and  investigating  the  characteris- 
tics and  efficiencies  of  various  materials 
which  can  be  used  to  render  wood  less  com- 
bustible, and  (2)  a  preliminary  comparison 
of  the  merits  of  materials  commercially 
offered  at  the  present  time  as  fire-retardant 
or  fireproofing  products  when  tested  under 
similar  conditions. 

Tests  were  made  in  a  testing  furnace  sim- 
ilar to  that  used  by  the  U.  S.  Forest  Prod- 
ucts Laboratory  and  described  in  the  Tenth 
Annual  Proceedings  of  the  American  Wood 
Preservers'  Association,  page  158.  In  all 
the  tests  the  heating  plate  of  the  furnace 
was  brought  to  a  constant  temperature  of 
450  deg.  C.  This  temperature  was  adopted 
after  numerous  trials  as  one  which  was 
severe  enough  practically  to  destroy  the  un- 
treated pieces  as  well  as  those  coated  with 
the  less  resistant  of  the  test  materials,  and 
still  permit  of  a  general  grading  upward  to 
those  having  the  highest  resistance. 

The  method  of  testing  was  to  expose  the 
test  pieces  to  the  heated  plate  at  a  distance 
of  %  in.  from  the  latter,  and  flash  a  gas 
jet  in  front  of  the  piece  every  10  sec.  until 
ignition  took  place.  The  piece  was  then  per- 
mitted to  burn  for  12  min.  without  its  posi- 
tion being  changed;  then,  if  still  burning, 
it  was  moved  back  from  the  plate  and  al- 
lowed to  burn  12  min.  longer,  or  until  the 
flame  was  out.  The  length  of  time  which 
elapsed  from  the  first  exposure  to  the  heat- 
ed plate  until  ignition  took  place,  the  dura- 
tion of  burning  next  to  the  heated  plate  and 
away  from  it  and  the  manner  in  which  tht- 
burning  took  place  were  noted. 

In  an  investigation  of  this  character  it 
is  obvious  that  the  first  tests  made  must  be 
considered  as  preliminary.  The  relative 
values  given  to  the  different  fire-retardant 
substances  may  be  very  considerably 
changed    by   subsequent   work.     The   main 


conclusions  which  can  be  dravra  from  the 
determinations  so  far  made  are  that  these 
tests  have  indicated  that  there  are  a  cer- 
tain number  of  compounds  used  for  the 
yellow-pine  panels  from  which  reliable  re- 
sults may  reasonably  be  expected.  In  the 
case  of  compounds  for  shingle  protection, 
while  the  number  is  not  so  large,  there  ap- 
pears to  be  a  sufficient  number  to  warrant 
the  statement  that  when  efficiently  applied 
they  will  not  only  give  a  high  degree  of  fire- 
resistance  to  a  shingle-covered  roof,  but 
will  also  serve  to  reduce  materially,  if  not 
entirely  eliminate,  the  flying-brand  hazard 
of  the  wooden  shingle  roof. 

The  investigation  has  shown  in  a  very 
striking  manner  that  the  numerous  vari- 
ables which  enter  into  the  proper  consider- 
ation of  this  problem  will  necessitate 
greatly  enlarging  these  studies.  Practical 
experience  with  the  fire-testing  apparatus 
has  demonstrated  that  while  it  is  highly 
efficient  it  could  probably  be  very  consid- 
erably improved.  It  is  necessary  to  have 
a  standard  method  of  testing  which  will  be 
absolutely  reliable. 

While  the  results  obtained  in  the  testing 
furnace  are  of  great  significance  it  will  be 
absolutely  essential  to  construct  shingle 
roofs,  as  well  as  other  wooden  structures,  in 
large  numbers,  treated  with  compounds 
which  show  the  best  indications  at  the  pres- 
ent time,  exposed  to  normal  weathering  con- 
ditions and  from  time  to  time  subjected  not 
only  to  tests  in  the  furnace  but  also  to 
standard  tests  on  a  large  scale. 


Design  Needle  for  Road  Material 
Penetration  Tests 

IN  an  effort  to  obtain  a  needle  for  road 
material  penetration  tests,  which  will 
give  results  in  close  accord  with  existing 
standards  and  which  may  be  accurately  de- 
scribed and  easily  reproduced,  Charles  S. 
Reeve  and  Fred  P.  Pritchard  of  the  U.  S. 
Office  of  Public  Roads  and  Rural  Engineer- 
ing have  produced,  after  the  following  man- 
ner, a  needle  which  has  given  satisfactory 
results : 

The  needle  is  made  by  placing  a  2-in. 
length  of  0.041-in.  annealed-steel  drill  rod 
in  the  chuck  of  a  high-speed  lathe,  and  by 
means  of  a  fine  sharp  file  turning  the  end 
to  a  sharp  point  having  a  i/4-in.  taper. 
When  it  has  been  made  as  smooth  and 
sharp  as  possible  by  this  means  the  needle 
is  tempered  in  a  solution  consisting  of  5 
teacupfuls  of  common  salt,  6  ounces  of  salt- 
peter, 12  teaspoonfuls  of  powdered  alum 
and  1  teaspoonful  of  corrosive  sublimate 
dissolved  in  10  gal.  of  water.  The  needle 
is  tempered  by  heating  carefully  to  a  dull 
white  heat  and  plunging  at  once  into  the 
tempering  solution.  It  is  then  lightly 
cleaned  with  smooth  emery  cloth,  heated 
carefully  to  a  point  below  dull  redness,  and 
again  plunged  into  the  solution.  It  is  then 
ground  to  a  sharp  point  with  a  good  stone, 
after  which  it  is  smoothed  and  polished 
with  emery  dust,  crocus  cloth  and  rouge, 
and  finally  held  carefully  on  a  buffing 
wheel.  The  finished  needle  should  be  suffi- 
ciently smooth  and  sharp  to  enter  and  pass 
through  a  piece  of  ordinary  writing  paper 
without  sticking  or  friction.  In  other 
words,  the  needle  must  have  as  sharp  a 
point  and  smooth  a  surface  as  any  sewing 
needle.  The  important  thing  is  to  have  the 
tapfer  straight,  beginning  %  in.  from  the 
end,  and  the  needle  above  the  taper  exactly 
0.04  in.  in  diameter. 
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HERRON   AVENUE  VIADUCT   AS   IT   APPEARED   LAST   NOVEMBER,    WITH    MAIN    SPAN    REMOVED 

Single  Grade-Crossing  Elimination  at 
Pittsburgh  Will  Cost  $750,000 

Maintaining  of  Traffic  at  Liberty  Avenue   Crossing  of 
Baltimore  &  Ohio  Railroad  an  Unusually  Difficult  Problem 


HEAVY  railroad  traffic  on  a  double-track 
line,  with  the  view  to  the  east  cut  off 
by  a  sharp  curve;  heavy  street  traffiic,  over 
a  narrow,  poorly  paved  roadway,  with  a 
double-track  street  car  line,  a  steep  hill  just 
beyond  the  crossing,  and  driveways  turning 
off  along  the  railroad  on  both  sides — all  con- 
tributing to  the  congestion  of  trucks;  lack 
of  storage  space  for  construction  materials 
because  of  narrow  right-of-way ;  lack  of  op- 
portunity to  shift  tracks  because  of  narrow 
right-of-way  and  because  at  the  west  line 
of  the  street  the  railroad  passes  upon  a 
long  steel  viaduct;  and  the  necessity  at  just 
this  point  of  placing  deep  foundations  to 
protect  an  8-ft.  city  sewer  that  meanders 
through  the  whole  scene  of  action — all  of 
these  things  combine  to  make  the  intersec- 
tion of  Liberty  Avenue  and  the  Baltimore 
&  Ohio  Railroad  in  Pittsburgh,  where  a  sep- 
aration of  grades  is  being  effected,  about 
as  busy  and  cramped  a  spot  as  the  most 
inj^enious  construction  man  would  care  to 
contend  with.  The  necessity  of  raising  the 
above-mentioned  viaduct  and  part  of  the 
Allegheny  River  bridge  on  the  west,  and  of 
protecting  the  sewer  and  holding  the  em- 
bankment with  retaining  walls  on  the  east, 
will  bring  the  cost  of  eliminating  the  single 
grade  crossing  to  an  estimated  figure  of 
$750,000.  The  construction  problems  are 
mainly  those  of  maintaining  a  dense  steam, 
electric  and  vehicular  traffic.  Design  fea- 
tures include  the  footings  bridging  the 
sewer,  and  the  construction  of  the  new  via- 
duct in  such  a  way  that  the  floor  system  can 


be  raised  to  conform  to  an  ultimate  higher 
profile  without  interrupting  traffic. 

Present  Conditions 

The  railroad  involved  in  this  work  is  the 
main  double-track  line  of  the  Baltimore  & 
Ohio  from  Pittsburgh  to  Chicago.  Liberty 
Avenue  is  one  of  the  two  main  thorough- 
fares from  Pittsburgh's  business  district 
to  the  East  Liberty  residential  section. 
West  of  the  avenue  the  ground  drops  off 
and  the  railroad  is  carried  in  Thirty-third 
Street  on  a  viaduct  about  1800  ft.  long, 
from  the  west  line  of  Liberty  Avenue  to 
the  Allegheny  River  bridge.  This  viaduct 
is  approximately  level.  East  of  the  avenue 
the  railroad  swings  into  a  natural  depres- 
sion, climbing  up  along  the  bottom  of  this 
on  a  grade  of  upward  of  1  per  cent.  Along 
this  part  are  numerous  industries  on  both 
sides  of  the  track,  in  addition  to  which 
there  are  a  40-ton  traveling  crane  for 
handling  heavy  freight  on  the  north  side 
and  a  small  freighthouse  and  team  yard  on 
the  south  side  adjacent  to  Liberty  Avenue. 
These  are  reached  by  driveways  turning  off 
Liberty  Avenue  along  the  tracks  on  either 
side. 

Liberty  Avenue,  a  comparatively  narrow 
and  poorly  paved  street,  carries  a  heavy 
vehicular  traffic  as  well  as  a  double-track 
line  of  the  Pittsburgh  Railways  Company. 
Just  north  of  the  crossing  it  makes  a  sharp 
ascent  to  the  turn  at  Forfar  Street.  This 
ascent,  the  bad  pavement  and  the  sharp 
turns  into  the  driveways  on  either  side  of 


the  tracks  all  tend  to  cause  vehicular  con- 
gestion. 

About  midway  between  Liberty  Avenue 
and  the  Allegheny  River  the  viaduct  passes 
over  the  main  tracks  of  the  Allegheny  Val- 
ley Railroad,  and  it  also  passes  over  the 
Pittsburgh  Junction  Railroad  along  the 
river.  These  two  low-level  railroads  are 
connected  by  the  Carnegie  Steel  Company's 
tracks  under  the  viaduct.  These  tracks 
have  to  be  accommodated  in  any  reconstruc- 
tion of  the  viaduct.  Under  Thirty-third 
Street  there  is  also  an  8-ft.  circular  sewer, 
the  path  of  which  east  of  Liberty  Avenue 
is  shown  on  the  general  plan. 

At  Forfar  Street  a  viaduct  known  as  the 
Herron  Avenue  bridge  carried  street  traffic 
over  the  railroad  prior  to  the  beginning  of 
the  improvement.  The  raising  of  the 
tracks  has  necessitated  raising  this  viaduct 
in  part  and  reconstructing  it  in  part,  and 
this  work  is  now  going  on,  the  viaduct  be- 
ing closed  to  traffic. 

The  foregoing  were  the  existing  condi- 
tions before  the  improvement  was  started. 
To  eliminate  the  grade  crossing  without 
changing  the  railroad  profile  would  have 
meant  heavy  damage  claims  in  connection 
with  the  raising  or  lowering  of  Liberty 
Avenue.  It  would  also  have  perpetuated  a 
bad  profile  for  the  railroad.  By  raising 
the  tracks  practically  the  full  amount  at 
the  crossing,  the  heavy  grade  east  of  the 
crossing  will  be  to  a  large  degree  elimi- 
nated, and  the  railroad  will  be  in  a  position, 
when  it  ultimately  rebuilds  the  Allegheny 
River  bridge,  to  build  it  considerably 
higher  as  required  for  the  proposed  Alle- 
gheny River  improvement. 

Work  Involved 

The  railroad  will  be  raised  at  the  cross- 
ing about  18  ft.,  the  street  being  depressed 
about  2  ft.  The  viaduct  west  to  the  river 
is  being  reconstructed.  The  tracks  will  de- 
scend part  way  on  a  0.3-per  cent  grade, 
which  will  ultimately  be  extended  to  the 
high-level  bridge  over  the  river.  For  the 
time  being,  however,  the  high  profile  will 
be  connected  to  the  existing  bridge  by  a 
short  1.5-per  cent  grade,  which  will  neces- 
sitate slightly  elevating  the  deck  on  one 
span  of  the  river  bridge.  East  of  the  cross- 
ing the  tracks  will  be  about  level  until  they 
pass  under  the  Herron  Avenue  bridge  and 
around  the  6y2-deg.  curve  at  that  point. 
They  will  then  ascend  on  a  0.3-per  cent 
grade,  compensated,  to  a  point  where  this 
grade  is  overtaken  by  the  steeper  grade  of 
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the  present  profile.  This  approach  will  be 
4000  ft.  long.  The  two  main  tracks  will  be 
held  up  by  retaining  walls  to  protect  the 
low-level  industrj-  tracks  on  the  north  side 
and  the  lead  to  the  freighthouse  and  team 
tracks  on  the  south  side.  On  the  south 
side  the  retaining  wall  terminates  at  the 
east  end  of  the  cur^'e;  on  the  north  side  it 
will  extend  nearly  to  the  end  of  the  ap- 
proach. 

The  earth  fill  will  terminate  300  ft.  east 
of  Liberty  Avenue,  and  over  this  interven- 
ing space  the  tracks  will  be  carried  on  con- 
crete piers  and  steel  girder  spans.  This  is 
for  the  double  purpose  of  allowing  teaming 
underneath  to  and  from  both  yards,  and 
affording  protection  to  the  8-ft.  sewer.  The 
small  freighthouse  and  team  yard  standing 
oblique  to  Liberty  Avenue  will  be  replaced 
by  a  larger  layout  parallel  to  the  avenue,  as 
shown. 

First  Stage  of  Work 

The  construction  work  was  begun  last 
September.  The  main  tracks  east  of  Lib- 
erty Avenue  were  first  thrown  to  the  north 
far  enough  to  clear  the  south  retaining  wall, 
which  was  then  built,  on  concrete  piles. 
These  walls  are  of  standard  mass  construc- 
tion, the  concrete  being  placed  by  the  pneu- 
matic process.  Steel  forms  are  being  used, 
handled  by  the  special  traveler  shown  in 
one  of  the  views. 

This  south  wall  was  completed  during 
the  winter,  and  late  in  February  main-line 
traflSc  was  shifted  to  a  single  track  laid 
south  of  the  new  wall.  It  was  hoped  to  re- 
tain one  track  north  of  the  north  wall  as  a 
westbound  main,  but  it  was  found  impossi- 
ble to  keep  this  open  all  the  way  through. 
Of  the  two  photographs  taken  from  the 
same  point,  the  one  on  the  left,  taken  Feb. 
21,  shows  the  former  location  of  the  two 
main  tracks,  with  the  westbound  still  in 
service.  It  also  shows  the  eastbound  track 
swung  out  to  the  south  of  the  south  wall. 
The  other  view,  taken  eleven  days  later, 
shows  this  latter  track  doing  duty  as  the 
only  main  track,  and  various  equipment 
preparing  the  foundations  for  the  piers 
along  and  over  the  8-ft.  sewer. 

The  north  retaining  wall  was  being  built 
when  this  journal's  representative  visited 
the  work.  Meanwhile  the  main  track  be- 
yond the  south  wall  wa.s  being  filled  under 
traffic,  and  the  next  shift,  which  was  to 
come  immediately  after  the  completion  of 
the  north  wall,  was  to  be  to  a  high-level 
trestle  swinging  to  the  north  of  most  of 
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DETAIL    OF    PROVISION    TO    CARRY    8-FOOT    SEWER  UNDER  END  OF  PIER 


the  masonry  in  the  piers  east  of  Liberty 
Avenue. 

Straddling  a  Large  Sewer 

Of  these  piers,  each  had  to  be  designed  to 
take  care  of  the  sewer.  The  first  of  these 
from  the  east  is  swung  around  perpendicu- 
lar to  the  sewer,  and  arches  it  practically 
symmetrically.  The  sewer  clears  the  next 
two.  A  detail  of  the  fourth  is  shown.  The 
sewer  passes  directly  under  the  south  end 
of  the  pier  proper,  which  has  a  structural 
steel  skeleton.     The  north  column   of  this 


skeleton  will,  as  indicated,  be  carried  on 
an  ordinary  foundation  on  piles ;  the  south 
end  will  be  supported  on  an  enlarged  foot- 
ing arched  over  the  sewer.  The  bent  just 
east  of  the  avenue  will  be  carried  on  a 
pedestal  each  side  of  the  sewer.  The 
foundations  of  these  piers  and  pedestals 
are  now  being  constructed  of  solid  concrete 
masonry  on  precast  reinforced  concrete 
piles. 

The  changes  in  the  Herron  Avenue  bridge 
are  being  made  by  the  city.  One  of  the 
photographs   suggests   what   was   required. 


BLOCKING  UP  VIADUCT  AT  TWO  POINTS  DURING  REMOVAL  OP  COLUMNS — NOTE  SHORT  PILE  DRIVER  IN  RIGHT-HAND  VIEW 
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The  deck  structure  spanning  the  tracks 
would  not  have  given  the  necessary  clear- 
ance over  the  elevated  tracks.  It  had  to  be 
removed  and  two  new  piers  had  to  be  built 
for  the  remodeled  structure,  which  will 
have  a  shallow  span  over  the  tracks.  Some 
of  the  adjoining  spans  have  been  raised 
slightly,  but  the  new  roadway  will  not  be 
much  higher  than  the  old. 

Raising  1800  Feet  of  Viaduct  West  from 
Crossing 

While  the  work  east  of  Liberty  Avenue 
has  been  going  on  the  piles  and  footings  for 
the  new  viaduct  west  to  the  river  have  all 
been  placed.  Except  in  a  few  cases  these 
have  been  set  clear  of  the  existing  columns 
and  tracks,  and  no  special  difficulties  were 
encountered,  except  that  it  was  necessary 
to  drive  the  piles  with  a  driver  only  12  ft. 
high  over  all.  A  view  of  this  is  shown  in 
one  of  the  photographs.  In  some  cases  it 
was  necessary  to  place  new  footings  on  the 
site  of  the  old,  supporting  the  viaduct 
structure  after  the  manner  shown  in  the 
photographs. 

Because  the   1.5-per   cent   grade   at   the 


Maintaining  the  Washington- 
Atlanta  Highway 

Data  on  Organization  and  Cost  of  Maintenance 

of  Project  Under  Supervision  of  Federal 

Office  of  Public  Roads 

SINCE  May,  1914,  800  continuous  miles 
of  highway  between  Washington,  D.  C, 
and  Atlanta,  Ga.,  has  been  maintained  under 
the  direction  of  the  U.  S.  Office  of  Public 
Roads.  The  plan  was  put  into  effect  in 
order  to  demonstrate  what  could  be  done 
with  road  repair  and  maintenance  on  a  large 
scale.  The  work  necessitated  the  assign- 
ment of  four  engineers,  three  of  whom  took 
charge  of  the  divisions  between  the  two 
cities.  The  project  has  been  carried  on 
with  remarkable  results,  according  to  L.  I. 
Hewes,  of  the  Office  of  Public  Roads,  from 
whose  paper  in  the  Cornell  University  high- 


the  entire  mileage  in  fair  to  excellent  con- 
dition until  Christmas,  1914.  For  about  60 
days  following  the  winter,  rains  and  water 
caused  bad  conditions.  The  engineers,  how- 
ever, would  keep  on  their  sections  and  when- 
ever possible  prompt  attention  was  given  to 
repair  and  maintenance  items.  The  road  be- 
came again  generally  good  by  the  first  week 
in  February. 

System  Defective 

It  was  found  that  the  system  prevailing 
in  the  various  local  units  rather  than  the 
personnel  of  officials  was  defective.  Sus- 
picion and  distrust  soon  yielded  to  substan- 
tial co-operation  and  support  by  business 
men  and  responsible  citizens.  A  general 
scheme  of  county-road  accounting  became 
very  desirable. 

In  many  cases  funds  ran  out  at  the  end 
of  seven  months,  and  many  county  officials 
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west  end  of  this  viaduct  is  ultimately  to  be 
eliminated  when  the  new  high-level  bridge 
over  the  Allegheny  River  is  built,  it  was 
found  desirable  to  design  the  new  viaduct 
structure  to  conform  as  far  as  possible 
with  both  profiles.  For  part  of  the  distance 
this  will  be  accomplished  simply  by  fram- 
ing the  stringers  between  the  cross  girders, 
and  taking  them  out  and  putting  them  on 
top  of  the  girders  when  the  tracks  are 
raised. 

At  the  end  nearest  the  river  it  will  be 
necessary,  in  addition  to  placing  the 
stringers  on  top  of  the  floorbeams,  to  place 
castings  underneath  the  stringers,  and  in 
some  cases  also  to  raise  the  floorbeams 
slightly.  The  columns  will  be  extended  at 
this  time  to  provide  for  such  future  raising 
of  the  floorbeams. 

The  improvement  is  being  carried  out 
under  the  direction  of  F.  L.  Stuart,  chief 
engineer  of  the  Baltimore  &  Ohio  Railroad 
at  Baltimore,  and  Paul  Didier,  principal  as- 
sistant engineer  at  Pittsburgh.  Claude 
Brown,  assistant  engineer,  is  in  immediate 
charge  on  the  ground.  P.  J.  Joyce  &  Com- 
pany, Inc.,  of  New  York,  has  the  general 
contract,  and  is  represented  at  the  site  by 
Mr.  Joyce.  The  pile  driving  for  the  entire 
work  was  sublet  to  the  Cranford  Construc- 
tion Company  of  Cincinnati.  The  Ameri- 
can Bridge  Company  has  the  contract  for 
the  steel. 
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way   short   course  the   following   notes   on 
organization  and  costs  are  taken: 

Condition  of  Road 

In  order  to  make  the  project  possible, 
approximately  thirty-seven  counties  entered 
into  a  specific  agreement  to  allow  the  ex- 
penditure of  that  proportional  part  of  the 
county  funds  applicable  to  the  selected 
route  to  be  under  the  sole  authority  of  the 
Office  of  Public  Roads,  and  during  1914 
681. 8. miles  of  the  total  route  came  under 
the  plan ;  $75,786  was  available  from  the 
various  counties.  On  153.7  miles  operations 
properly  classified  as  construction  were 
completed,  and  used  up  a  little  over  one- 
half  of  the  funds  above  mentioned.  A  total 
of  139.5  miles  was  placed  under  a  squad 
system  of  maintenance  and  263  under  patrol 
system. 

The  construction  operations  extended 
from  systematic  patch-work  to  extensive 
grading  and  drainage.  Almost  the  entire 
stretch  of  road  was  of  low  type  construc- 
tion, namely,  earth,  sand-clay,  or  gravel.  In 
the  State  of  Georgia  during  1914  none  of 
the  road  was  in  condition  for  maintenance 
in  these  counties  that  signed  application  for 
government  supervision.  Construction  work 
only  was  completed.  On  most  of  the  road 
the  greatest  single  defect  was  drainage. 
Sub-drainage  was  almost  completely  absent. 
Nevertheless,  it  was  possible  to  keep  nearly 


were  unable  to  tell  whether  or  not  expenses 
for  other  roads  had  been  drawn  against  the 
allotment.  It  appeared  in  general  that 
county  officials  had  a  certain  variable  supi 
allotted  for  road  work  from  year  to  year. 
They  could  go  ahead  and  spend  it  until  it 
was  gone;  bills  received  before  the  exhaus- 
tion of  the  fund  were  settled,  others  waited 
until  the  next  year.  This  system  made  it 
impossible  to  carry  out  plans  with  any  de- 
gree of  certainty.  Results  accomplished 
under  the  systematic  supervision  outlined 
above  were  in  many  instances  in  spite  of 
ridiculously  low  appropriations.  In  Bruns- 
wick County,  Va.,  for  instance,  104  pipe 
culverts  occurred  in  23  miles.  There  was 
available  but  $2.50  per  mile  per  year  for 
cleaning  ditches,  culverts,  shoulders,  and 
repairing,  surfacing  and  dragging. 

Present  Condition  of  Project 

The  results  have  in  general  been  very 
satisfactory.  As  expected,  continuous  or- 
ganization and  centralization  of  mainte- 
nance have  markedly  improved  the  general 
condition  of  the  road  between  the  two  cities. 
Sentiment  has  been  directed  toward  better 
organization  and  methods.  Applications 
have  in  general  been  renewed  for  govern- 
ment supervision  to  continue.  It  has  been 
found  that  convicts  in  gangs  do  not  con- 
stitute an  effective  organization  for  sys- 
tematic maintenance.  In  Georgia  it  was 
necessary  to  continue  heavy  repair  and  con- 
struction work  rather  than  maintenance,  as 
the  roads  could  not  be  brought  into  condi- 
tion to  maintain  without  using  the  available 
money  first  for  heavy  repairs.  Approxi- 
mately $42,000  was  spent  during  the  past 
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season,  and  only  $18,000  on  maintenance, 
applied  largely  to  the  road  built  the  previous 
year.  The  total  mileage  now  under  super- 
vision is  662.  The  total  amount  spent  dur- 
ing 1915  was  $146,762. 

It  has  not  been  found  necessary  to  change 
the  general  organization.  The  division  en- 
gineer of  the  north  division  cares  for  243 
miles,  from  Blackstone,  Va.,  to  Fayetteville, 
N.  C.  The  division  engineer  of  the  middle 
division,  from  Fayetteville,  N.  C,  to  Au- 
gusta, Ga.,  has  269  miles.  The  south  divi- 
sion, from  Augusta  to  Atlanta,  has  306 
miles.  Each  division  engineer  inspects  his 
work  continuously  in  an  automobile.  In 
nearly  every  county  of  North  Carolina  pri- 
vate subscriptions  have  been  made  available, 
in  addition  to  road  appropriations.  During 
the  winter  of  1915  there  has  been  no  ob- 
struction to  traffic,  except  for  one  day  at  a 
point  near  Boydton,  Va.,  where  the  convict 
gang  placed  clay  in  January  and  a  heavy 
rain  followed.  This  defect  was  repaired  in 
24  hr.  by  the  addition  of  sand  and  dragging. 

Conclusions  and  Costs 

It  has  been  found  necessary  to  do  a  huge 
amount  of  miscellaneous  construction,  in- 
cluding projects  of  various  sizes  and  kinds, 
culverts,  new  location,  grading,  etc.  This 
work  was  absolutely  necessary  to  put  the 
road  in  reasonable  condition  for  a  main- 
tenance project.  It  has  been  found  that 
certain  stretches  of  the  road  sustain  too 
much  traffic  for  the  type  of  surface  prevail- 
ing. On  such  stretches  a  patrol  is  abso- 
lutely necessary  to  keep  the  road  in  reason- 
able condition,  and  is  more  effective  than 
the  gang  system,  which  works  intermit- 
tently. 

In  eight  selected  counties,  in  which  the 
mileage  varied  from  15  to  38,  it  was  found 
possible  to  classify  the  work  as  truly 
maintenance  work,  both  in  1914  and  1915. 
The  cost  during  1914,  in  these  eight  coun- 
ties, varied  from  $98  to  $34  per  mile;  in 
1915,  from  $146  to  $51  per  mile.  The  in- 
crease in  1915  is  due  to  the  fact  that  more 
funds  and  better  maintenance  were 
available.  The  calendar  year  1915  closed 
with  39  counties  in  operation,  662  miles  in 
these  projects,  out  of  a  total  of  876  be- 
tween the  two  cities.  A  total  of  277  miles 
is  under  the  patrol  system  of  maintenance, 
and  274  miles  under  the  squad  system.  In 
general,  considering  the  results  obtained, 
the  continuous  patrol  system  seems  to  have 
an  advantage  where  the  roads  are  traveled 
as  heavily  as  are  many  sections  of  this  high- 
way, namely,  from  24  to  35  automobiles  per 
day.  There  are  at  present  at  work  13  pa- 
trolmen, and  about  60  men  in  gangs  of  from 
4  to  12.  The  patrolmen  have  an  average 
of  about  12  miles  each  of  road;  the  gangs 
will  average  18  miles.  Patrolmen  are  paid 
$1.50  per  day,  and  an  extra  dollar  when 
they  use  two  horses  for  the  drag.  Wages 
for  men  in  gangs  are  also  $1.50  per  day, 
with  $2  to  $2.50  for  foremen.  It  has  been 
found  that  the  two-horse  scraping  grader 
is  very  economical  and  efficient  to  supple- 
ment the  drag. 


Patching:  Concrete  Pavements 

The  patches  in  concrete  pavements  at 
Gary,  Ind.,  are  allowed  to  set  for  48  hours 
after  placing.  A  tar  covering,  at  the  rate 
of  V2  gal.  to  the  yard,  is  then  put  on  the 
patch  and  traffic  turned  on  at  once.  Ex- 
perience has  shown  that  the  method  is 
satisfactory.  The  tar  wears  off  in  six  or 
seven  months,  and  the  concrete  patches 
are  thoroughly  hardened. 


Largest  Panel-Testing  Furnace  in  This  Country 
Constructed  at  Washington 

U.   S.   Bureau   of   Standards   Provides   Heavy   Steel   Panel    Frames   and 
Trolley  Runways  for  Testing  Various  Types  of  Fire-Resistive  Construction 


FOR  THE  PURPOSE  of  making  fire- 
and-water  tests  of  large  panels  of  fire- 
resistive  walls  and  partitions  of  various 
types  the  U.  S.  Bureau  of  Standards  has 
designed  and  erected  a  test  house  accom- 
modating twelve  panel-testing  frames  of 
greater  size  than  any  in  this  country.  The 
furnace  is  guaranteed  to  develop  practically 
uniform  temperatures  between  1400  and 
2400  deg.  Fahr.,  with  variations  within  40 
deg.  from  the  desired  figure.  The  burner 
is  specially  designed  for  this  installation, 
and  burns  light  oils  without  the  necessity 
for  previous  heating. 

General  Plan  of  Building 

To  properly  house  the  furnace,  store  and 
handle  the  twelve  steel  panel  frames 
which  are  to  be  furnished,  and  provide  for 
the  application  of  the  fire-hose  stream  nec- 
essary for  these  tests  a  steel-frame  build- 
ing about  37  X  85  ft.  in  plan  has  been  built. 
This  structure  is  to  be  divided  by  partitions 
into  three  sections,  the  furnace  in  one  end, 
the  crane  runway  for  transferring  the  pan- 
els in  the  center,  where  the  water  is  to  be 
applied  and  drainage  facilities  are  provided, 
and  the  storage  room  at  the  other  end, 
where  the  frames  are  carried  on  I-beam 
runways  and  stored  before  testing. 

The  steel  frame  of  H-coIumn  and  typical 
Fink  roof  trusses  with  corrugated  steel 
roofing  is  braced  by  1-in.  diagonal  rods 
with  turnbuckles,  not  only  in  the  outside 
panels,  as  shown  in  the  photograph,  but  in 
the  intermediate  panels  between  the  col- 
umns supporting  the  steel  racks,  to  prevent 
excessive  bending  stresses  in  the  columns 
from  the  handling  of  the  heavy  frames — 
the  total  weight  of  the  heaviest  frame  and 
panel  being  about  25  tons.  Horizontal 
bracing  also  is  provided  above  the  18-in. 
70-lb.  trolley  beams  in  the  storage  room, 
single-angle  diagonals  being  used  across  the 
top  of  the  beams.  These  beams,  four  in 
each  of  the  three  12-ft.  bays  across  the 
building,  are  hung  by  ys-in.  bolts  from 
transverse  18-in.  60-lb.  I-beams  carried  on 
rolled  H-columns. 

The  special  25-ton  crane  carried  on  inde- 
pendent transverse  crane-runway  beams 
across  the  building  is  used  to  transfer  the 
frames  on  a  longitudinal  I-beam  from  the 
storage  end  of  the  building  to  the  furnace. 


All  these  panel  frames  are  designed  with 
bolted  cast-steel  hangers  which  fit  the  2-in. 
pins  in  the  trolley  frames  running  on  the 
lower  flanges  of  the  I-beam  runways. 

Details  of  Panel  Frames 

The  steel  panel  frames  are  13  x  17  ft.,  in- 
side dimensions,  and  will  accommodate  test 
panels  12  x  16  ft.  up  to  12  in.  in  thickness. 
The  frame  used  for  the  heaviest  panels  con- 
sists of  four  20-in.  140-lb.  girder  beams, 
reinforced  by  1-in.  plates  on  the  outside 
flanges  and  outside  of  the  webs,  as  indicated 
in  the  accompanying  drawing.  The  inside 
flanges  are  blocked  out  to  accommodate  the 
construction  of  the  panels  to  be  tested.  The 
1-in.  plates  top  and  bottom  are  run  over 
the  ends  of  the  side  girders,  and  corner 
connection  angles  are  riveted  to  them. 

The  cast-steel  hangers,  details  of  which 
are  shown,  are  offset  ¥2  in.  from  the  center 
of  the  frame  toward  the  fire  side,  tending 
to  make  the  panel  hang  close  to  the  furnace 
face  at  the  bottom.  This  position  of  the 
hangers  tends  to  counteract  partly  the 
tendency  of  the  panel  to  hang  away  from 
the  furnace  face  at  the  bottom  after  the 
wall  has  been  built  in,  since  the  center  of 
gravity  of  the  built-up  panel  is  nearest  the 
fire  side. 

Method  of  Shifting  the  Panel  Frames 
in  Position  for  Test 

In  order  that  it  may  be  unnecessary  to 
exert  great  pressure  in  forcing  the  panel 
to  fit  closely  against  the  face  of  the  fur- 
nace, the  furnace  has  been  built  on  a  skew, 
the  end  nearest  the  crane  being  4  in.  and 
the  far  end  %  in.  off  a  line  parallel  to  the 
trolley  beam  carried  by  the  crane.  The 
trolley  beam  in  front  of  the  furnace  con- 
sists of  a  24-in.  90-lb.  I-section  suspended 
by  a  yoke  from  a  cast-iron  roller  8  in.  in 
diameter  at  the  crane  end.  The  other  end 
of  this  trolley  beam  rests  on  small  steel 
rollers  on  the  top  of  the  H-section  column. 

After  the  panel  has  been  rolled  from  the 
crane  upon  the  trolley  beam  before  the  fur- 
nace, the  roller  end  of  the  trolley  beam  is 
moved  toward  the  furnace  by  means  of 
a  lever  which  brings  the  upper  face  of 
the  panel  in  contact  with  the  upper 
lining  of  the  furnace  face  throughout 
its   whole   length.      The   lower   face   of  the 
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VIEW   OF   FURNACE   ON    RIGHT   AND   CRANE   CARRYING   STEEL   FRAME    IN    CENTER 


panel,  which  now  hangs  about  2  in.  away 
from  the  furnace,  is  now  forced  into  contact 
along  its  full  length  by  a  single  movement 
of  a  large  eccentric  clamp  which  is  fast- 
ened to  the  floor  at  the  rear  of  the  center 
of  the  panel. 

After  the  firing  is  completed  thft  eccentric 
clamp  is  released,  the  lever  which  operates 
the  roller  end  of  the  trolley  beams  is  re- 
versed, thereby  throwing  the  panel  clear  of 
the  furnace,  and  the  panel  is  rapidly  pulled 
out  upon  the  crane  by  means  of  a  hand 
winch,  where  it  may  be  exposed  to  the  fire 
stream. 

Construction  of  Furnace 

TTie  back  of  the  furnace,  as  seen  in  the 
photograph,  is  constructed  of  reinforced 
concrete,  with  at  least  18  in.  of  fire-brick 
lining.  The  open  face  is  about  16  x  20  ft. 
in  outside  dimensions  to  receive  the  test 
panel  frame.  Two  observation  holes  are 
provided  at  each  end  to  facilitate  the  in- 
spection of  the  test  panel.  The  tempera- 
ture measurements  are  made  by  means  of 
seven  pyrometers  located  at  points  sym- 
metrically distributed  over  the  face  of  the 
panel  exposed  to  the  fire. 

The  burner  and  arched  fire-brick  com- 
bustion chamber  are  located  below  the  floor 
level.  The  furnace  is  to  burn  light  fuel  oil 
without  previous  heating.  It  is  guaranteed 
to  develop  a  temperature  of  1700  deg.  Fahr. 
within  30  min.  and  to  furnish  a  uniform 
temperature  between  1400  and  2400  deg. 
without  varying  more  than  40  deg.  either 
way  from  the  desired  value. 

A  fire  pump  and  equipment  for  furnish- 
ing a  stream  of  water  under  80  lb.  pressure 
through  IVH-in.  nozzles  are  provided,  the 
test  panel  being  rolled  out  into  the  center 
of  the  building  before  this  water  is  applied. 

The  design  of  the  building  and  the  steel 


panel  frames  was  made  by  the  engineers  of 
the  U.  S.  Bureau  of  Standards.  The  fur- 
nace and  burners'  were  specially  designed 
for  this  installation  by  W.  N.  Best,  consult- 
ing engineer,  of  New  York  City. 


Can  Develop  Winnipeg  Power 
at  Unusually  Low  Cost 

Report  of  Dominion  Water  Power  Branch  Esti- 
mates Total  Cost  at  $42.80  and  Annual  Cost 
at  Less  Than  $5.50  per  Horsepower 

DUE  in  a  great  measure  to  the  large  ca- 
pacities involved  and  the  geological  and 
topographical  features  of  the  power  sites 
selected,  the  available  power  in  the  fall  of 
the  Winnipeg  River  in  Manitoba  can  be  de- 
veloped at  7  sites  at  an  average  capital  cost 
of  the  final  output  of  $42.80  per  horsepower 
and  at  an  annual  cost  of  from  |4.50  to  $5.50 
per  horsepower  year,  according  to  estimates 
contained  in  a  report  prepared  by  J.  T. 
Johnston,  chief  hydraulic  engineer  of  the 
Dominion  Water  Power  Branch,  acting  un- 
der the  direction  of  J.  B.  Challies,  superin- 
tendent of  the  branch.  J.  R.  Freeman,  con- 
sulting engineer,  of  Providence,  R.  I.,  and 
J.  B.  McRae,  consulting  engineer,  of  Ottawa, 
advised  on  the  organization  and  scope  of 
the  surveys  on  which  the  estimates  are 
based.  The  following  notes  have  been  ab- 
stracted from  a  review  of  the  report  pre- 
pared by  T.  H.  Hogg,  assistant  hydraulic 
engineer  of  the  Ontario  Hydroelectric 
Power  Commission,  Toronto: 

The  acceptance  of  a  unified  power  de- 
velopment scheme  for  the  whole  river  and 
the  establishment  of  the  necessary  author- 
ity for  the  supervisory  control  preparatory 
to  the  development  of  particular  sites  is  the 
only  way  in  which  the  full  measure  of  the 


power  resources  of  the  Winnipeg  River 
may  be  realized.  A  minimum  flow  of  20,- 
000  cu.  ft.  per  second  is  obtainable  at  all 
seasons  with  an  efficient  and  systematic 
control  of  the  runoff.  It  is  possible  to  con- 
centrate practically  the  total  fall  of  the 
river  in  Manitoba  at  7  power  sites. 

Estimates  of  cost  for  each  possible  site 
were  prepared  in  detail.  These  costs,  which 
were  made  on  a  basis  of  low  tension  power 
at  the  power-house  switchboard,  indicate 
that  the  average  capital  cost  of  the  total 
final  output  of  the  seven  concentrations 
would  be  $42.80  per  horsepower,  based  on 
machinery  installed,  with  an  annual  cost  of 
from  $4.50  to  $5.50  per  horsepower.  The 
capacity  of  installed  machinery  was  based 
on  50  per  cent  excess  over  the  continuous 
capacity  of  the  site  at  75  per  cent  overall 
efficiency.  The  estimates  were  carefully 
prepared  and  appear  to  be  conservative,  the 
large  capacities  involved  and  the  geological 
and  topographical  features  of  the  power 
sites  being  responsible  in  a  large  measure 
for  the  extremely  low  costs.  No  charge  was 
included  for  the  operation  of  the  necessary 
storage  dams  of  the  ultimate  developments, 
and  the  power  rentals  to  the  government 
were  omitted. 

Storage  for  Ultimate  Developments 

The  necessary  storage  for  the  ultimate 
developments  must  be  secured  on  the  head 
waters  of  the  river  in  the  Province  of  On- 
tario. For  that  reason  some  independent 
government  board,  such  as  joint  control  by 
the  Hydroelectric  Power  Commission  of 
Ontario  and  the  Dominion  Water  Branch, 
must  exercise  supervision.  Independent 
control  will  be  necessary  also  for  the  regu- 
lation of  local  pondage,  as  control  by  con- 
flicting and  independent  interests  located 
at  any  of  the  various  power  sites  would 
jeopardize  the  efficient  operation  of  the 
plants  below. 

At  all  power  sites  provision  has  been 
made  for  the  future  installation  of  locks, 
should  it  be  deemed  advisable  to  canalize 
the  river.  This  provision  was  made  be- 
cause slack  water  will  exist  practically  from 
Lake  Winnipeg  to  the  Manitoba-Ontario 
boundary  when  the  full  potentiality  of  the 
river  has  been  developed. 

Leases  Should  Be  Generous  to  Investor 
AND  Protect  Public 

A  necessary  and  vital  factor  for  the  suc- 
cess of  such  a  scheme  of  development  is 
fairness  and  liberality  to  the  investor  with- 
out sacrificing  the  interests  of  the  public  in 
granting  the  leases.     The  stated  policy  of 
the  Dominion   Water  Power  Branch   is  to 
encourage  desirable  development  of  water 
power  resources,  to  discourage  and  prevent 
the   initiation   and   development   of   uneco- 
nomic and  wasteful  projects;  to  insure  that 
the  river  systems  are  developed  along  com- 
prehensive lines  wherein  each  unit  is  a  com- 
ponent part  in  a  system  and  that  adequate 
storage  measures  are  taken,  in  the  interests 
of  all  powers  affected;  to  prevent  unneces- 
sary and   possible  duplication   of  expendi- 
tures on  the  part  of  competing  plants;  to 
safeguard    the    public    from    monopolistic 
control   by  regulation  and  periodical   revi- 
sion of  rates;  to  see  to  the  early  carrying 
into  effect  of  agreements  issued  by  the  de- 
partment for  the  development  of  power;  to 
compel  the  development  of  existing  plants  to 
their  limit  when  the  market  demands,  and 
to  promote  in  general  the  fullest  conserva- 
tion of  the  power  resources  of  the  western 
part  of  the  country. 
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Mountain-Top     Foundations 
Support  Huge  Telescope 

Structure  for  100-In.  R«flector  on  Mount  Wil- 
son in  Southern  California  Demands  Pre- 
cise Work — Transportation  DiflBcult 

ON  the  summit  of  Mount  Wilson  (El.  5889 
ft.),  near  Pasadena,  Cal.,  there  is  now 
Hearing  completion  the  foundation  and  steel 
dome  for  a  100-in.  reflecting  telescope  to  be 
equipped  with  the  largest  mirror  ever  cast. 
From  the  outset  great  interest  has  attached 
to  this  work  from  the  astronomers'  view- 
point, and  since  the  structure  has  been  be- 
gun unusual  problems  of  an  engineering  na- 
ture have  been  presented.  Transportation 
has  entered  very  largely  into 
the  enterprise;  when  the  work 
on  other  instruments  of  the 
observatory  was  laid  out  and 
started  in  1904,  all  equipment 
and  material  had  to  be  brought 
over  a  rough  mountain  trail  by 
burros. 

The  trail  leading  up  the 
mountain  was  later  replaced  by 
a  road  which  has  been  improved 
from  time  to  time  and  in  recent 
months  has  been  traversed  fre- 
quently by  automobile  trucks 
of  capacities  up  to  6Vi>  tons, 
which  are  now  conveying  the 
material  to  the  summit.  The 
present  road,  however,  which 
is  9  miles  long,  is  still  extreme- 
ly  crooked    and    narrow,    with 


by  a  metal  structure  calculated  to  keep  tem- 
perature conditions  constant. 

The  greatest  care  was  used  to  keep  all 
parts  of  the  pier  away  from  the  steel  build- 
ing and  its  foundations  so  as  to  avoid  the 
possibility  of  vibration  which  might  be 
transmitted  to  the  instrument  through  such 
contact.  The  earth  at  the  site,  which  is  de- 
composed granite,  was  removed  from 
around  the  foundations  and  later  thrown 
back  loosely  as  an  additional  protection 
against  vibration  and  in  order  to  cushion 
the  structure  from  even  the  slightest  local 
disturbance.  As  no  sand  was  available  for 
mixing  the  concrete,  clear  decomposed 
granite  that  had  passed  through  the  rock 
crusher   was   used   as   a   substitute.     This 


MODEL  SHOWING  HOW  THE  GREAT  LENS  WILL  BE 
MOUNTED 

grades  running  as  heavy  as  20  per  cent  or 
more,  and  sharp  curves  on  the  verge  of 
deep  gorges. 

The  foundations  on  which  the  steel  build- 
ing and  dome  are  erected  were  made  heavy 
enough  to  withstand  the  stresses  of  a  75- 
mile  wind  against  the  dome  which  is  100 
ft.  in  diameter  and  106  ft.  high.  The  large 
concrete  pier,  which  is  the  main  element  of 
the  telescope  foundation,  is  33  ft.  high  and 
53  ft.  in  diameter  on  top.  There  are  three 
floors  in  the  pier,  and  an  elevator  is  pro- 
vided for  handling  the  100-in.  mirror  which 
will  be  taken  to  a  lower  floor  occasionally 
for  resilvering.  The  second  floor  is  used  for 
water  tanks  and  auxiliary  mechanical  equip- 
ment. At  the  south  end  of  the  pier  is  an 
extension  which  a  spectroscope  50  ft. 
long  will  be  mounted.  This  extension  is 
covered  first  with  a  concrete  house  and  then 
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gave  excellent  results,  it  is  stated,  the  only 
apparent  difference  being  that  it  caused  a 
slightly  greater  shrinkage  of  the  concrete 
than  when  ordinary  sand  was  used. 

SUPERSTRUCTXmE   AND    EQUIPMENT 

The  lower  part  of  the  building,  up  to  and 
including  the  tracks  on  which  the  dome  re- 
volves, was  erected  in  1914.  The  tracks 
were  placed  with  great  care  and  to  insure 
a  perfect  surface  on  which  to  rotate  the 
dome,  a  home-made  radial  arm  supported  on 
a  pivot  in  the  center  was  used  to  swing  a 
grinding  machine  around  the  circular  track. 
With  this  equipment  the  track  was  worked 
down  until  an  extremely  true  and  smooth 
surface  was  secured.  In  1915  the  steel  su- 
perstructure of  the  observatory  was  com- 
pleted to  a  point  where  it  was  considered 
waterproof,  and  some  of  the  operating  mech- 
anism was  installed.  This  included  the 
trucks  on  opposite  sides  of  the  dome  and 
the  motors  and  connections  by  which  it  is 
operated  and  controlled. 

The  steel  dome  has  a  double  wall  and  roof 
throughout  to  insure  stable  temperature 
conditions,  and  the  main  floor  is  a  part  of 
and  revolves  with  the  dome.  This  floor, 
however,  is  separated  from  the  pier  walls 
by  a  2-in.  clearance.  A  movable  observers' 
platform,  giving  access  to  the  instrument 
in  any  position,  is  hung  from  the  dome  and 
a  wind  shield  is  installed  to  shelter  the  tele- 
scope from  wind  coming  through  the  open- 
ings. The  opening  through  which  observa- 
tions are  made  is  20  ft.  wide  and  is  equipp.-i^ 
with  shutters  arranged  to  roll  to  one  side 
when  the  telescope  is  in  use. 

The  steel  for  the  dome  was  fabricated  in 
Chicago,  where  it  was  erected  before  ship- 
ment to  insure  exact  fit.  When  re-erected 
on  Mount  Wilson  no  serious  difficulty  was 
encountered,  although  two  8-ton  parts  had 
to  be  lifted  bodily  into  the  main  arch  nearly 


100  ft.  above  the  ground.  The  heavy  parts 
of  the  telescope  mounting,  which  weighs 
about  135  tons,  were  made  by  the  Fore 
River  Ship  Building  Company  in  Quincy, 
Mass.,  but  all  of  the  smaller  and  more  ac- 
curate mechanism  has  been  made  in  the 
Pasadena  instrument  shop  of  the  observa- 
tory. Four  pieces  of  the  tube  were  too 
large  to  be  shipped  by  rail  and  so  had  to 
come  by  steamer  around  Cape  Horn.  Loads 
of  steel  weighing  as  much  as  11  tons  have 
been  taken  up  the  road  to  the  observatory 
site  by  a  single  GV^-ton  Saurer  truck. 

4y2-ToN  Glass  Casting 

The  difficulty  in  the  casting  of  a  100-in. 
reflector  is  that  for  so  great  a  diameter  a 
thickness  of  13  in.  was  consid- 
ered necessary  in  order  to  pre- 
vent bending.  This  would  re- 
quire a  perfect  glass  casting 
weighing  4V2  tons.  A  satisfac- 
tory casting  was  finally  se- 
cured, however,  at  the  plant  of 
the  St.  Gobain  Glass  Company 
of  Paris,  France.  Since  the 
lens  arrived  at  the  observatory 
optical  shop  several  years  ago, 
work  on  it  has  been  constantly 
carried  on  by  Mr.  Ritchey,  and 
it  is  expected  that  the  polish- 
ing process  will  be  finished 
early  in  1917. 

Dr.  George  E.  Hale  is  director 
of  the  Mount  Wilson  Observa- 
tory and,  in  addition  to  the 
structure  now  nearing  comple- 
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tion,  has  had  charge  of  the  installation  and 
operation  of  other  astronomical  equipment 
in  use  there.  These  men  directed  the  work: 
Francis  G.  Pease,  instrument  design; 
G.  W.  Ritchey,  chief  optician;  George  D. 
Jones,  superintendent  of  construction  of 
buildings;  Clement  Jacomini,  chief  instru- 
ment maker,  and  Alden  F.  Ayers,  foreman 
of  instrument  shop. 


Suggests  Fine  Gravel  Foundation 
Course  for  Concrete  Roads 

A  layer  of  fine  gravel,  from  2  to  4  in.  in 
thickness,  laid  on  a  thoroughly  drained  base, 
was  suggested  as  an  ideal  foundation  course 
for  use  under  concrete  pavements  by  J.  H. 
Huber,  resident  engineer  of  the  New  York 
State  Highway  Commission,  at  this  year's 
Good  Roads  Week  at  Cornell  University. 


Wide  Range  of  Topics  Discussed  by  Waterworks  Men 

Abstracts  of  Some  of  the  Papers  Presented  at  the  Thirty-Sixth  Annual  Convention 
of   the    American    Waterworks    Association    in    New    York   City,    June    5    to   9 


Distributing   Reservoirs 

Demand  Careful 

Location 

Where     Not     Economically     Impossible,    They 

Should  Be  Near  Center  of  Congested  Value 

District  to  Minimize  Friction  Loss 

By  DABNEY  H.  MAURY 
Consulting  Engineer,  Chicago 

WHERE  economically  possible  the  dis- 
tributing reservoir  should  be  located 
near  the  congested  value  district  of  the  city 
so  as  to  minimize  friction  losses  in  the 
mains.  In  the  construction  of  a  concrete 
reservoir  leakage  elimination  is  difficult, 
though  it  is  possible  with  proper  materials, 
mixture  and  workmanship. 

Steps  in  Taking  Water  from  Source  to 
Consumer 

In  any  waterworks  system  there  are 
usually  a  number  of  steps  between  taking 
the  water  from  its  original  sources  and  the 
actual  delivery  to  the  consumer.  These 
steps  are:  The  collection  and  storage  of 
the  water  of  a  stream  in  an  impounding 
reservoir;  pumping  it  from  a  stream  or 
lake,  or  from  wells  to  such  a  reservoir  or 
to  a  settling  basin,  filters  or  directly  into 
the  distribution  system;  purification  either 
by  sedimentation  or  by  filtration,  or  both; 
pumping  from  the  surface  reservoir,  the 
sedimentation  basin  or  from  the  clear  water 
reservoir  of  filters  into  the  distribution  sys- 
tem; and  the  actual  delivery  of  the  water 
from  the  distribution  system  to  the  various 
consumers.  The  usefulness  of  a-y  reservoir 
depends  upon  and  is  limited  by  the  position 
which  it  occupies  in  respect  to  the  order  or 
procession  of  the  steps  just  enumerated. 
The  nearer  it  is  to  the  beginning  of  the 
procession  the  less  will  be  its  value,  other 
things  being  equal,  and  the  farther  along 
it  is  the  greater  its  value  will  be.  A  dis- 
tributing reservoir  properly  located  will 
help  out  the  capacity  of  the  distribution 
mains  themselves,  this  being  a  very  im- 
portant function  that  has  been  frequently 
overlooked. 

Value  of  Proper  Location 

Where  small  waterworks  plants  have  ele- 
vated storage  one  frequently  sees  the  tank 
located  on  the  pumping  station  lot.  A  tank 
so  located  is  in  most  cases  a  monument  to 
the  bad  judgment  of  the  man  who  designs 
the  plant.  The  capacity  of  a  reservoir  should 
be  made  as  large  as  the  finances  of  the 
local  water  department  will  permit.  In  any 
event,  it  should  be  made  large  enough  to 
tide  over  the  demand  of  the  four  or  five 
hours  of  maximum  consumption,  and,  if 
possible,  its  capacity  should  at  least  be  equal 
to  a  full  day's  pumping.  Where  the  eleva- 
tion required  is  high  and  the  capacity  small, 
the  reservoir  will  have  an  elevated  tank  sup- 
ported by.  a  tower,  the  whole  structure 
usually  being  of  steel.  Other  things  being 
equal,  that  type  of  tank  in  which  the  aver- 
age elevation  of  the  stored  water  is  highest 
is  to  be  preferred,  and  when  such  tanks 
ean  be  secured,  as  at  present,  at  relatively 


low  cost,  and  made  in  attractive  design,  it 
would  seem  that  the  old-fashioned  tall 
standpipe,  in  which  three-fourths  of  the 
contained  water  serves  no  useful  purpose 
except  to  support  the  upper  one-fourth,  has 
no  longer  a  right  to  exist. 

Construction  Difficulties 

It  is  not  an  easy  matter  to  build  a  reser- 
voir which  shall  be  absolutely  watertight 
from  the  time  the  forms  are  removed.  For- 
tunately, however,  very  small  leaks  will 
usually  become  less  or  "take  up"  in  a  short 
time,  especially  when  the  stored  water  con- 
tains iron  or  sediment,  and,  in  most  cases, 
it  is  not  very  difficult  to  stop  large  leaks, 
or  at  least  to  reduce  them  to  so  small  an 
amount  that  they  will  ultimately  stop  of 
themselves.  In  one  case  a  leak  was  stopped 
by  grooves  cut  into  the  line  of  connection 
between  successive  pourings  of  concrete  to 
a  depth  of  IV^  in.  and  a  width  of  1  in.  at 
the  surface.  These  grooves  were  carefully 
filled  with  a  mixture  of  ironite  and  cement. 

It  is  entirely  possible,  with  proper  ma- 
terials, mixture  and  workmanship,  to  pre- 
vent moisture  from  passing  through  a  con- 
crete wall  a  foot  thick,  even  under  fairly 
heavy  pressure.  Leaks  are  most  likely  to 
occur  in  construction  joints.  The  use  of 
steel  dams  will  reduce  the  danger  of  such 
leaks,  but  these  cannot  always  be  relied 
upon  to  prevent  the  leakage,  and  their  pres- 
ence should  not  be  allowed  to  diminish  in 
any  way  the  precautions  which  should  al- 
ways be  taken  to  prevent  leakage  of  the 
joints. 

The  surface  of  concrete  which  has  begun 
to  set  should  be  scratched  and  roughened, 
and  all  rubbish  and  dirt  should  be  carefully 
removed  with  a  vacuum  cleaner  before  the 
next  batch  of  concrete  is  poured.  This  will 
not  always  present  leakage,  but  it  will  go 
far  toward  doing  so. 


Filtration  Would  Reduce 

Typhoid's  Toll  by  3000 

Lives  Annually 

Dollar  Spent  for  Pure  Water  Will  Save  Many 

in   Vital   Capital — City   Officials   to 

Blame  for  Needless  Loss 

BY  GEORGE  A.  JOHNSON 

Consulting  Engineer.  New  York  City 

IF  all  the  urban  population  of  the  United 
States  were  supplied  with  filtered  water 
or  water  of  equal  purity  the  average  urban 
typhoid  fever  death  rate  would  be  14  per 
100,000.  A  reduction  of  67  per  cent  in  the 
typhoid  rate  immediately  following  filtra- 
tion has  been  amply  demonstrated.  The 
average  typhoid  fever  death  rate  among  the 
urban  population  of  the  United  States  in 
1913  was  20  per  100,000.  By  reducing  this 
rate  to  14,  about  3000  lives  would  be  saved 
annually  and  45,000  cases  of  typhoid  fever 
prevented.  This  represents  an  amount  in 
vital  capital  equal  to  $22,500,000  annually, 
or,  at  6  per  cent,  the  interest  on  an  invest- 
ment of  $375,000,000. 

Of  the  50,000,000  people  representing  the 
urban  population  of  the  United  States,  20,- 


000,000  are  now  supplied  with  filtered 
water.  To  build  filtration  works  having  a 
total  daily  capacity  of  4000  million  gallons 
daily,  sufficient  to  provide  pure  water  for 
the  remaining  30,000,000  people,  would  not 
cost  $100,000,000.  To  operate  these  works 
and  pay  all  charges,  including  interest  and 
sinking  fund,  would  not  cost  more  than 
$12,000,000  per  year,  or  about  one-half  the 
present  annual  cost  in  vital  capital. 

Typhoid  Preventable 

Typhoid  fever  is  an  easily  preventable 
disease.  Since  it  cannot  be  contracted  nat- 
urally without  taking  the  specific  germ  into 
the  mouth,  to  eradicate  it  involves  only  the 
purity  of  food  and  drink.  Preventive 
measures  are  seriously  hampered  by  lack  of 
funds.  Annual  budgets,  with  very  few  ex- 
ceptions, are  made  up  by  officials  who  sense 
but  dimly  the  responsibility  they  shoulder 
when  they  cut  health  department  appro- 
priations. 

In  the  United  States  20,000,000  people 
are  now  being  furnished  with  filtered 
water  at  a  cost  not  exceeding  $8,000,000, 
or  40  cents  per  capita  per  year.  In  those 
cities  having  filtered  supply  the  water- 
borne  typhoid  fever  has  been  practically 
eliminated,  as  reliable  statistics  prove.  The 
results  of  water  purification  always  show  a 
big  balance  on  the  right  side  of  the  ledger. 
For  every  dollar  spent  for  pure  water  many 
lives  are  saved  in  the  form  of  vital  capital 
through  the  prevention  of  sickness  and 
death.  If  a  community  of  19,000  people 
spends  each  year  40  cents  per  capita  for 
filtered  water,  and  thus  each  year  prevents 
a  single  death  and  the  attendant  cases  of 
illness  from  typhoid  fever  it  will  come  out 
even  financially  and  also  increase  its  self 
respect.  In  Pittsburgh,  for  instance,  the 
adoption  of  water  filtration  has  saved  over 
600  lives,  900  cases  of  typhoid  illness  and 
$4,500,000  in  vital  capital  annually. 

Typhoid  Toll,  20,000 

In  this  country  300,000  persons  suffer  an- 
nually from  typhoid  fever  and  20,000  die  of 
it.  Thus  in  the  course  of  a  decade  one 
person  in  every  33  contracts  the  disease  by 
taking  into  the  mouth  germs  discharged  in 
human  urine  and  feces.  Of  those  who  re- 
cover a  substantial  number  die  later  from 
other  causes  resulting  from  depleted  vital- 
ity. Still  others  never  completely  recover 
from  the  effects  and  although  they  may  live 
to  old  age  their  usefulness  has  been  mate- 
rially curtailed. 

To  give  for  each  human  life  lost  through 
typhoid  fever  an  average  value  of  $3,600, 
and  for  lost  wages  and  medical  attendance 
$200  per  case,  the  present  day  annual 
typhoid  toll  in  the  United  States  amounts 
to  $130,000,000.  It  would  seem  that  the 
influence  of  depleted  vitality  in  the  case  of 
typhoid  convalescents  resulting  in  earlier 
death  from  other  causes,  and  depreciation 
of  usefulness  through  the  years  of  remain- 
ing life,  should  be  given  some  expression  of 
money  value,  and,  if  for  this,  even  $75  is 
allowed  for  each  typhoid  convalescent  the 
final  result  is  $150,000,000  as  representing 
in  terms  of  dissipated  vital  capital  the  an- 
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nual  tj'phoid  toll  paid  by  citizens  of  the 
United  States  each  year. 

PxjSE    Water    More    Important    Than 
Grade-Crossing  Elimination 

Grade  crossings  are  a  menace  to  life  but 
not  nearly  so  great  a  menace  as  a  bad 
water  supply.  Of  all  public  work  the 
waterworks  is  by  far  the  most  important 
and  should  always  be  given  preference  in 
the  allotment  of  money  for  the  city's  main- 
tenance; Ever  since  it  became  known  that 
bad  water  was  dangerous  to  health  the  pub- 
lic has  been  entitled  by  sovereign  right  to 
receive  pure  water.  Bad  water  will  put  out 
conflagrations  as  promptly  as  pure  water, 
but  it  will  also  cause  wide-spread  disease. 
In  the  last  thirty-odd  years  the  loss  in  vital 
capital  through  typhoid  fever  alone  was 
over  three  times  the  net  property  loss  from 
fire  in  the  United  States. 

It  is  a  customary  desire  that  the  water- 
works department  of  a  community  shall  be 
self-supporting,  but  it  is  seldom  that  large 
sums  of  money  are  kept  on  hand  to  defray 
extraordinary  expenses  in  the  department. 
When  questions  arise  as  to  the  adequate- 
ness  of  the  supply  as  regards  volume,  or 
more  satisfactory  distribution,  little  diffi- 
culty is  experienced  in  obtaining  the  neces- 
sary funds  to  carry  out  the  work,  for  the 
comfort  and  convenience  of  the  public  are 
affected.  With  improvements  in  the  sup- 
ply respecting  purification  it  is  different. 
When  a  city  of  100,000  people  is  confronted 
with  evidence  furnished  by  its  own  officials 
and  those  of  the  state  health  department 
showing  that  the  water  supply  requires 
purification,  and  learns  that  works  to  effect 
this  end  will  cost  say  $300,000,  there  follows 
an  energetic  sharpening  of  pencils  to  ascer- 
tain how  this  is  going  to  affect  the  tax  rate. 
Many  cities  have  endured  an  exceptionally 
high  typhoid  fever  death  rate  for  years  and 
withheld  the  finance  of  support  necessary 
for  the  furtherance  of  measures  of  preven- 
tion even  when  it  was  plain  that  the  public 
health  of  the  community  would  be  im- 
mensely benefited  thereby. 

Sewage  Treatment  Does  Not  Suffice 

Sewage  treatment  in  the  large  community 
materially  reduces  the  dangerous  pollution 
of  water  supply  but  it  does  not  make  safe 
for  human  consumption  the  waters  of  the 
stream  into  which  the  sewage  effluent  is 
discharged.  Filtration  of  such  waters  is 
the  only  way  to  make  them  entirely  safe. 

The  filtration  of  the  urban  water  supply 
would  not  only  reflect  upon  the  general  wel- 
fare of  the  city  dwellers  alone,  but  would 
also  have  its  effect  on  those  living  in  rural 
communities.  This  benefit  is  not  measur- 
able in  precise  figures,  but  what  pure  water 
in  one  city  may  mean  to  the  health  of  a 
nearby  community  was  never  better  dem- 
onstrated than  in  the  case  of  Allegheny  and 
Pittsburgh. 

Allegheny  has  only  quite  recently  re- 
ceived pure  water  from  the  Aspinwall  filter 
plant,  biit  as  soon  as  filtered  water  was  sup- 
plied to  Pittsburgh  the  typhoid  fever  death 
rate  in  Allegheny,  for  no  other  apparent 
reason,  began  to  decrease.  For  the  three 
year  periods  before  and  after  filtration  of 
the  water  supply  of  Pittsburgh,  the  aver- 
age typhoid  fever  death  rates  in  Allegheny, 
located  just  across  the  river,  were  91  and 
93  per  100,000  population  respectively. 
This  was  a  reduction  of  60  per  cent,  obvi- 
ously due  to  the  large  number  of  residents 
of  Allegheny  working  in  Pittsburgh  and 
drinking  the  pure  filtered  water  of  that  city. 


Various  Factors  Influence 
Pumping  Plant  Efficiency 

Tested   EflBciency   Proves  Builder's  Guarantee, 

But    Does    Not    Give    True    Indication    of 

What  Operating  Results  Will  Be 

BY  J.  N.  CHESTER 

Hydraulic  and  Mechanical  Engineer,  Pittsburgh 

ASSUMING  that  the  coal  used  at  pump- 
ing plants  contains  heat  represented 
by  100  per  cent,  it  is  known  that  with  the 
contrivances  in  use  to-day  it  is  impossible 
to  make  apparent  in  work  done  as  repre- 
sented by  the  water  column  delivered  with 
the  most  efficient  machine,  more  than  20 
per  cent  of  the  100  per  cent  of  heat  in  the 
coal  fired  under  the  boiler,  and  in  many 
instances  the  net  result  does  not  exceed  5 
per  cent.  In  the  boiler,  efficiencies  are  not 
obtained  greatly  in  excess  of  70  per  cent. 

Radiation  in  Steam  Lines 

Radiation  must  take  place  and  some  loss 
due  to  friction  must  be  incurred  in  steam 
lines.  Due  to  the  ineffective  utilization  of 
the  heat  delivered  at  the  throttle  by  the 
highest  grade  steam  motors  or  engines  in 
use  to-day,  which  seldom  exceeds  20  per 
cent,  the  net  result  of  the  original  100  per 
cent  assumed  in  the  coal  is  15  per  cent. 

Much  may  depend  upon  whether  the 
steam  lines  are  well  proportioned,  for  if 
too  large  and  the  velocity  sluggish  the  con- 
densation will  be  increased.  If  too  small,  a 
portion  of  the  heat  must  be  lost  in  friction. 
If  fair,  a  large  amount  of  useful  energy 
escapes  through  radiation  and  in  90  per 
cent  of  the  steam  plants  the  covering  sel- 
dom fits  the  pipe  tight,  and,  in  consequence, 
is  but  50  per  cent  as  efficient  as  though  it 
were  continuous  over  fittings,  and  provided 
against  air  circulating  between  the  cover- 
ing and  the  steam  pump.  A  10  per  cent 
loss  of  energy  between  boilers  and  engines 
is  not  an  uncommon  one,  when  by  proper 
care  in  its  design  and  construction  it  can 
be  kept  within  1  per  cent. 

Loss  IN  Varying  Demands  and  Heads 

Another  great  loss  comes  from  a  varying 
demand  and  head  and  consequent  load  fac- 
tor of  the  plant.  It  is  not  a  matter  that 
either  the  designing  engineer  or  the  operat- 
ing officials  can  correct.  Metering  intensi- 
fies it,  so  that  even  when  brought  to  the 
minimum  it  still  remains  a  large  factor, 
causing  inroads  on  economy. 

In  75  per  cent  of  the  waterworks  plants 
there  exist  no  high  level  reservoirs.  Con- 
sequently the  delivery  of  the  pump  is  gov- 
erned by  the  demand  on  the  mains,  which 
varies  throughout  the  twenty-four  hours  in 
the  ratio  of  its  extremes  of  about  1  to  3. 

In  many  plants  having  a  capacity  less 
than  10,000,000  gal.  daily  fire  service  is 
rendered  by  direct  pressure,  which  calls  for 
an  increase,  when  the  alarm  comes  in,  of 
from  20  to  sometimes  100  per  cent,  for  all 
of  which  the  boiler  must  be  kept  in  con- 
stant readiness,  thus  grossly  increasing  the 
fixed  thermal  losses. 

Acceptance  Tests  No  Index  to  Operating 
Results 

When  an  engine  is  tested  for  acceptance, 
and  to  prove  the  builder's  guarantee  of  ef- 
ficiency, a  standard  is  too  often  set  up  in 
the  purchaser's  mind  which  he  hopes  to  but 
never  in  the  future  realizes  for  the  reasons 
mentioned  previously,  and  because  the 
boiler  is  used  for  other  purposes  than  the 
pumping  engine  itself. 


There  is  a  tendency  on  the  part  of  the 
station  or  operating  engineer  to  neglect  or 
disregard  his  means  for  removing  the  back 
pressure  from  the  exhaust  side  of  the  low- 
pressure  piston  in  his  engine.  The  loss  due 
to  low  vacuum  may  be  roughly  reckoned  in 
precipitating  engines  at  1  per  cent  for  each 
inch  of  mercury.  Steam  turbines  require 
for  economical  operation  a  much  greater 
vacuum  than  26,  and,  while  the  condensing 
facilities  may  be  nursed  at  the  time  of  the 
test  to  produce  the  desired  results,  the 
greater  is  the  fall  when  the  lower  vacuum 
of  everyday  work  becomes  effective.  An- 
other of  the  major  elements  that  tend  to 
reduce  plant  efficiency  is  the  inadaptability 
of  many  of  the  steam  producing,  pumping 
and  auxiliary  units  in  use,  due  often  to  the 
exercise  of  bad  judgment,  or  none  at  all,  in 
the  original  selection  and  installation, 
which  arises  mainly  from  an  unwillingness 
to  incur  expense  for  expert  advice  in  the 
selection  of  the  machinery. 


Organisms  in  St.  Paul  Water 
Eliminated  by  Sulphate 

One  Part  Copper  Sulphate  in  10,000,000  Parts 

of  Water  Effects   Practical   Elimination — 

Treatment  Effective  for  Five  Weeks 

BY  PROF.  N.  L.  HUFF 

Department  of  Botany,  University  of  Michigan 

THREE  tests  of  the  effectiveness  of  cop- 
per sulphate  treatment  for  purifying  the 
water  supply  for  St.  Paul,  Minn.,  show  this 
method  to  be  effective  in  eliminating  all 
forms  of  organisms  with  the  possible  ex- 
ception of  Eudorina  and  Pandorina.  The 
treatment  remains  effective  for  about  five 
weeks.  At  the  end  of  that  period  the  in- 
crease in  reproduction  is  remarkably  rapid. 

Water  is  supplied  to  St.  Paul  from  a 
series  of  small  lakes  extending  20  miles 
north  from  the  city  line.  Lake  Vadnais  is 
nearest  to  the  city  and  used  as  a  distribut- 
ing reservoir.  Its  average  depth  is  27  ft.; 
the  ordinary  capacity  is  3,240,000,000  gal. 
Samples  were  collected  just  above  the  weir 
where  the  water  enters  the  conduit  to  the 
McCarron  pumping  station.  The  number  of 
organisms  was  determined  by  the  Sedgwick- 
Rafter  method. 

The  copper  sulphate  was  distributed  by 
putting  the  crystals  in  a  burlap  sack.  This 
was  tied  to  the  stern  of  a  boat  which  was 
rowed  over  the  lake  to  obtain  uniform  dis- 
tribution. Motorboats  were  used  where 
depth  permitted.  Where  access  with  boats 
was  impossible  a  small  pump  was  used  to 
distribute  the  copper  sulphate  solution. 

The  water  was  first  treated  with  copper 
sulphate  June  14,  1915,  at  which  time  the 
number  of  Synedra  pulchella  per  cc.  of  wa- 
ter was  3420.  One  part  sulphate  to  12,- 
000,000  parts  of  water  decreased  the  num- 
ber of  Synedra  to  1116  per  cubic  centimeter 
by  June  25.  The  second  treatment  was 
given  July  12  and  one  part  sulphate  was 
used  for  10,000,000  parts  of  water.  This 
reduced  the  number  of  Synedra  from  7720 
per  cc.  to  less  than  100  per  cc.  in  ten  days. 
The  Synedra  remained  inactive  until  about 
Aug.  20. 

A  third  treatment  with  copper  sulphate 
of  the  same  strength  as  used  in  July  was 
given  Aug.  27.  The  number  of  Synedra  was 
reduced  to  less  than  100  per  cc.  by  Sept.  24. 
Samples  were  taken  from  all  over  of  the 
surface  of  the  lake  and  down  to  a  depth  of 
20  ft. 

With  conditions  under  which  the  treat- 
ments were  made  the  use  of  one  part  of  cop- 
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per  sulphate  in  12,000,000  parts  of  water 
will  eliminate  Spirogyra,  Cyclotella  and 
most  of  the  Cyanophyceae.  Treatments 
with  one  part  copper  sulphate  in  10,000,000 
parts  of  water  will  suppress  and  practically 
eliminate  Chlorophyceare,  Diatomaceae,  Cy- 
anophyceae and  Protozoa.  Treatment  with 
the  stronger  solution  remains  effective  for 
about  five  weeks.  After  that  period  the 
growth  becomes  rapid. 


Chlorination  Requires  Care- 
ful Supervision 

Investigation    of    Details     Shows    Effects    of 

Method  of  Mixing,  Color  and  Temperature 

— Aftergrowths  and  Corrosion  Discussed 

BY  JOSEPH  RACE 

City   Bacteriologist  and  Chemist,  Ottawa, 

Canada 

WHEN  chlorination  was  first  introduced 
for  the  sterilization  of  water  and  sew- 
age all  that  was  required  was  the  addition 
of  the  hypochlorite;  the  process  was  then 
supposed  to  take  care  of  itself.  Tests  show 
that  greatest  efficiency  depends  upon  atten- 
tion to  details. 

Hypochlorite  solution  was  added  in  a 
sedimentation  basin  at  the  entrance  of  the 
Ottawa,  Canada,  water  intake  July,  1914, 
by  means  of  a  perforated  pipe.  The  mix- 
ture was  effected  as  thoroughly  as  possible 
without  recourse  to  mechanical  methods. 
During  August  the  bleach  liquor  was  added 
directly  to  the  suctions  of  the  low-lift 
pumps,  which  take  water  from  the  sedi- 
mentation basin  and  place  it  in  the  intake 
pipe  under  a  small  positive  pressure  until  it 
reaches  the  high-lift  pumps.  Tests  showed 
that  the  latter  method  of  mixing  gives  much 
superior  results  with  a  smaller  consumption 
of  chlorine. 

Effect  of  Color 

Experiments  showed  that  color  reduces 
the  efficiency  of  chlorination  and  necessi- 
tates a  much  larger  dose.  Abou^  2V'2  times 
as  much  chlorine  has  been  found  to  be  nec- 
essary in  treating  water  of  color  forty  for 
one  hour  at  63  deg.  Fahr.  to  get  the  results 
obtained  with  water  practically  free  from 
color.  Water  at  the  Montreal  intake,  free 
from  color,  required  about  0.3  part  per 
million  of  available  chlorine  for  satisfac- 
tory treatment. 

Tests  to  determine  the  effect  of  tempera- 
ture showed  that  10  cc.  of  water  of  color 
forty  containing  0.4  part  per  million  of 
available  chlorine  retained  only  two  of  the 
original  424  colonies  after  being  subjected 
to  a  temperature  of  36  deg.  Fahr.  for 
twenty-four  hours.  All  colonies  were 
destroyed  after  twenty-four  hours  at  70 
deg.  Fahr.  and  only  three  of  the  original 
424  colonies  remained  when  a  temperature 
of  98  deg.  Fahr.  was  maintained  for  four 
and  one-half  hours. 

It  has  been  stated  that  after  the  prelim- 
inary germicidal  action  has  subsided  a  sec- 
ond phase  occurs  in  which  there  is  an  ac- 
celerated growth  of  organism  known  as  af- 
tergrowth. The  aftergrowths  obtained 
under  usual  working  conditions  vary  ac- 
cording to  the  dosage  of  chlorine.  When  it 
is  small  few  active  organisms,  in  addition 
to  spore  bearers,  will  escape  destruction. 
Others  will  suffer  a  reduction  of  reproduc- 
tive capacity. 

There  is  a  persistent  decrease  in  the 
number  of  B.  coli  organisms  as  the  contact 
period  is  increased.  The  time  required  for 
the  completion  of  two  cycles  comprising  the 


first  reduction  caused  by  the  chlorine,  the 
increase  or  aftergrowth  and  the  final  reduc- 
tion due  to  lack  of  suitable  food  material, 
depends  upon  various  factors  of  which  the 
dosage  and  temperature  are  the  most  im- 
portant. With  a  small  dosage  the  germi- 
cidal period  is  short  and  the  second  phase 
quickly  reached;  with  large  doses  the  sec- 
ond phase  is  not  reached  within  forty-eight 
hours. 

Low  temperatures  reduce  the  velocity  of 
the  germicidal  action  but  extend  the  period 
over  which  it  is  effective.  The  higher  the 
temperature  the  quicker  are  the  action  and 
development  of  the  aftergrowth.  These 
statements  refer  only  to  the  total  bacteria 
as  found  by  development  on  nutrient  agar. 
The  B.  coli  did  not  act  in  this  way  and  per- 
sistently diminished  in  every  case. 

Determine  Carbonic  Acid 

Tests  were  made  to  determine  the  free 
carbonic  acid  in  the  raw  and  treated  waters 
at  Ottawa.  During  a  period  of  excessive 
turbidity  and  pollution  a  heavy  dose  of 
chlorine  was  used  and  an  increase  in  the 
free  carbonic  acid  resulted.  It  was  found 
that  there  was  no  increased  corrosive  action 
due  to  that  acid.  With  the  usual  dosages 
of  chlorine  the  increased  electric  conduc- 
tivity had  no  practical  significance  at  or- 
dinary temperatures.  At  temperatures  ap- 
proaching the  boiling  point  of  water  the 
percentage  increase  of  conductivity  is  some- 
what greater  and  possibly  of  practical  im- 
portance. 

Experiments  were  made  to  ascertain 
whether  rhe  B.  coli  found  after  chlorination 
were  more  resistant  to  chlorine  than  the 
original  culture.  The  colonies  surviving 
after  treatment  with  comparatively  large 
doses  were  fished  into  lactose  broth  and  this 
culture  used  for  a  second  chlorination.  The 
surviving  organismLi  were  again  fished  and 
the  process  repeated  several  times.  No  evi- 
dence was  obtained  that  the  surviving  or- 
ganisms were  in  any  way  more  resistant  to 
chlorine  than  the  original  culture.  A  num- 
ber of  the  colonies  surviving  several  chlori- 
nations  were  cultivated  in  lactose  broth.  All 
of  the  cultures  produced  less  acid  than  the 
original  one  and  the  average  was  consider- 
ably less  than  the  original  cultivated  under 
the  same  conditions,  showing  that  the  bio- 
chemical activity  was  diminished. 


Water  Consumers'  Accounts 
Kept  on  Cards 

Ripon    Light    &    Water    Company    Keeps    All 

Records  in  Compact  Form — Not  One 

Card  Lost  in  10  Years 

By  E.  W.   HASELTINE 

Manager,    Ripon    Light    &    Water    Company, 

Ripon,  Wis. 

TEN  years  ago  the  Ripon  (Wis.)  Light 
&  Water  Company  adopted  the  plan  of 
keeping  its  consumers'  accounts  on  cards. 
One  color  is  used  for  each  department; 
white  for  water,  blue  for  electricity,  salmon 
for  gas,  and  yellow  for  merchandise  and 
repairs.  Two  vault  omnibuses  contain  the 
records,  one  for  the  manager  and  one  for 
the  bookkeeper.  Cards  are  kept  for  con- 
sumers' records,  meter  readings  and  meter 
reco'"ds. 

The  advantages  of  the  system  are:  Com- 
pactness, ease  of  handling  and  cost.  With 
all  the  necessary  information  relating  to  a 
consumer's  installation,  the  amount  of  his 
bills  for  eight  years,  the  promptness  with 
which  he  pays,  etc.,  recorded  on  a  5  x  8-in. 


card,  the  settlement  of  disputes  is  greatly 
facilitated.  TTie  small  cards  are  much 
easier  to  handle,  arrange  and  keep  up  to 
date  than  any  kind  of  bound  or  loose  leaf 
books.  They  may  be  classed,  divided  and 
subdivided  to  any  extent  desired  with  a 
minimum  of  labor  and  time.  A  ledger  may 
be  worked  on  simultaneously  by  any  num- 
ber by  assigning  the  cards  as  desired.  The 
cost  of  a  card  system  is  materially  less 
than  that  of  loose  leaf  ledgers. 

On  introducing  the  system  it  was  feared 
that  some  cards  might  be  lost.  After  ten 
years  of  operation,  during  which  thousands 
of  cards  have  been  handled,  this  fear  has 
been  proved  groundless,  as  not  one  card  has 
been  lost. 


Railroad  Saves  $34,674  a  Year 
on  City  Water  Bill 

Illinois    Central    by    Water-Waste    Campaign 
Effects  Big  Economy,  Principally  in  Elim- 
inating Wastes  Above  Ground 
BY  C.  R.  KNOWLES 
Superintendent,    Water    Department,    Illinois 
Central  Railroad 

RAILROADS  are  among  the  largest 
users  of  water  in  the  country,  consum- 
ing daily  approximately  1,950,000,000  gal., 
at  a  daily  expense  of  over  $100,000.  It  is 
safe  to  say  that  15  per  cent  of  all  the 
water  used  by  railroads  is  waste — that  is, 
water  drawn  in  quantities  in  excess  of  the 
amount  actually  required.  The  Illinois  Cen- 
tral Railroad,  by  means  of  a  water  waste 
campaign,  reduced  the  expense  for  city 
water  alone  from  $225,112  in  one  year  to 
$190,438.  This  represents  only  about  40 
per  cent  of  the  total  cost  for  water,  60  per 
cent  being  for  that  pumped  by  company 
forces.  Consequently,  there  has  been  ef- 
fected a  greater  reduction  in  the  waste, 
which  cannot  be  estimated  in  figures. 

Kinds  of  Railroad  Waste 

Large  quantities  are  wasted  in  taking 
water  at  tanks  and  penstocks  unless  care 
is  exercised  to  properly  spot  the  engine  and 
avoid  overflowing  the  tender.  A  conserva- 
tive estimate  of  the  total  cost  of  this  waste 
per  year  is  $60  per  tank.  The  constantly 
flowing  pipes  on  bubbling  drinking  foun- 
tains will  waste  from  $150  to  $350  per  year 
for  each  fountain.  The  only  satisfactory 
way  to  control  this  waste  is  to  restrict  the 
size  of  the  opening  and  to  equip  all  fixtures 
of  this  type  with  self-closing  valves. 

Yard  hydrants  for  sprinkling,  filling 
water  jugs  and  coach  yard  service  also 
cause  a  heavy  waste.  A  1-in.  hydrant  of 
this  type  will  waste  from  20  to  30  cents 
worth  of  water  per  hour  or  $5  to  $7  per 
day.  Forty  or  fifty  of  these  hydrants  are 
often  installed  in  a  single  coach  yard,  and, 
as  there  are  nearly  always  a  number  of 
them  open  and  running,  the  loss  is 
enormous. 

Waste  in  Improper  Use  of  Hose 

The  improper  use  of  hose  in  sprinkling, 
washing  coaches,  etc.,  causes  a  great  waste 
of  water  that  may  easily  be  avoided.  All 
hose  should  be  equipped  with  a  nozzle  so 
that  the  stream  will  do  the  maximum 
amount  of  work  with  the  minimum  waste  of 
water. 

Leaking  or  improperly  adjusted  valves  in 
toilet  tanks  will  waste  from  $3  to  $50  per 
month  for  each  battery,  depending  on  the 
number  of  fixtures  and  the  cost  of  water. 
A  case  was  discovered  recently  where  the 
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toilet  facilities  at  a  large  terminal  were 
costing  a  loss  of  over  $400  per  month. 
Wash  basins,  slop  sinks  and  other  fixtures 
connected  directly  to  sewers  and  drains 
offer  opportunities  for  heavy  water  losses 
and  a  saving  can  be  made  in  almost  every 
instance  by  giving  attention  to  the  valvfes 
and  faucets;  keeping  them  in  proper  re- 
pair and  making  it  a  point  to  see  that  they 
are  closed  when  they  are  not  in  use.  A 
dripping  faucet  may  represent  a  loss  of  over 
50  cents  per  year,  while  one  leaking 
through  a  ^o-in.  opening  will  waste  water 
to  a  value  of  almost  $2,000. 


Columbus  Waterworks  Will 
Reclaim  Its  Spent  Lime 

Tests  Indicate  That  Lime  Can  Be  Recorered 

from    Settling   Basin   Sludge   at   Yearly 

Saving  of  $9000 

BY  CHARLES  P.  HOOVER 

Chemist,  Filtration  Plant,  Columbus,  Ohio 

BY  building  a  plant  costing  $30,000  to 
reclaim  water  soluble  calcium  oxide  lime 
from  the  sludge  in  the  settling  basins  at 
its  filtration  plant,  the  waterworks  depart- 
ment of  Columbus,  Ohio,  basing  its  conclu- 
sions on  experiments  conducted  on  a  small 
kiln,  estimates  that  a  saving  of  $9,000  per 
year  will  be  realized  in  the  cost  of  lime 
alone.  The  settling  basin  precipitate  will 
be  pumped  into  a  thickener,  and  from  there 
will  be  fed  directly  into  a  rotary  kiln, 
where  it  will  be  burned  into  lime. 

In  experiments  carried  on  during  the 
past  few  months  5000  lb.  of  lime  was  pro- 
duced from  a  kiln  20  ft.  long  and  34  in.  in 
diameter,  and  was  used  as  a  softening  agent 
for  the  entire  water-softening  plant  for  a 
period  of  4  hr.,  during  which  time  4,000,000 
gal.  of  water  were  treated:  The  results  of 
the  test  indicated  that  it  was  possible  to 
obtain  just  as  good  results  from  the  re- 
claimed lime  as  with  the  high  calcium  lime 
which  is  ordinarily  used. 

Lime  and  Soda  Ash  Used 

Lime  and  soda  ash  are  used  at  the  pres- 
ent time  to  soften  the  entire  water  supply 
of  the  city,  which  will  average  about  20,- 
000,000  gal.  per  day.  Approximately  76  per 
cent  of  the  lime  which  is  added  to  the  local 
water  absorbs  carbon  dioxide  and  is  thus 
converted  into  lime  carbonate,  and  the  soda 
ash,  combining  with  the  sulphate  of  cal- 
cium, also  forms  lime  carbonate,  which  is 
practically  an  insoluble  and  precipitable 
compound.  The  average  quantity  of  lime 
added  to  the  water  for  absorbing  carbon 
dioxide  is  7.3  grains  per  gallon  and  the 
average  quantity  of  soda  ash  is  7.3  grains 
per  gallon.  Every  grain  of  lime  which  is 
added  to  the  water  precipitates  3.57  grains 
of  lime  carbonate  and  every  grain  of  soda 
ash  added  to  the  water  produces  0.93  grain 
of  lime  carbonate. 

During  the  year  1914,  3540  tons  of  lime 
were  used  for  absorbing  carbon  dioxide  and 
3540  tons  of  soda  ash  were  used.  The  addi- 
tion of  the  chemicals  resulted  in  the  pre- 
cipitation of  15,930  tons  of  lime  carbonate, 
which  if  dried,  burned  and  replaced  would 
produce  theoretically  8921  .tons  of  lime. 

It  has  been  the  practice  at  the  plant  to 
settle  the  lime  carbonate  in  concrete  set- 
tling basins  and  to  wash  the  precipitates 
into  the  river  below  the  pumping  station 
intake.  This  results  in  trouble  between  the 
city  and  property  holders  below  during  the 
periods  of  low  water  in  the  river.  During 
the  winter  and  spring  months,  when  the 


water  from  the  river  is  high,  there  is  no 
objection  to  turning  the  sludge  into  it. 
The  water  shows  the  maximum  degree  of 
hardness  in  the  summer,  and  consequently 
the  maximum  quantity  of  lime  carbonate 
sludge  is  produced  then. 

Theoretically  it  is  possible  to  produce 
from  the  sludge  a  lime  containing  79.48  per 
cent  of  calcium  oxide.  During  the  winter 
and  fall  months,  when  the  river  water  is 
muddy,  the  sludge  is  so  contaminated  with 
mud  that  there  appears  to  be  no  economical 
method  for  reclamation. 

Thickener  for  Sludge 

In  the  plant  at  Columbus  the  set- 
tling basin  precipitates  are  to  be  pumped 
into  a  thickener,  such  as  the  Dorr  thick- 
ener, and  from  the  thickener  the  material 
will  be  fed  directly  into  a  rotary  kiln,  where 
it  will  be  burned  in  the  lime.  The  plan 
may  be  changed  somewhat  in  the  final 
design,  and  the  material,  after  passing 
through  the  thickener,  may  be  filtered  by 
means  of  a  suction  filter  of  the  continuous 
type  and  then  fed  into  the  kiln  and  burned. 

During  large-scale  tests  with  the  re- 
claimed lime  forty-two  samples  of  water 
were  collected,  fifteen  of  which  were  taken 
at  different  points  in  the  plant  for  a  period 
of  3  hr.  previous  to  the  time  the  reclaimed 
lime  was  used.  Twenty  samples  were  taken 
during  the  time  the  reclaimed  lime  was 
being  used  and  fifteen  were  taken  after  the 
use  of  the  reclaimed  lime  had  been 
stopped.  Kesults  of  these  tests  indicated 
very  clearly  that  it  is  possible  to  obtain  just 
as  good  results  from  the  reclaimed  lime  as 
with  the  high  calcium  lime  which  is  ordi- 
narily used.  The  analyses  show  that  the 
reclaimed  lime  contains  from  63  to  73  per 
cent  of  water  soluble  calcium  oxide,  where- 
as the  lime  which  is  ordinarily  purchased 
for  water-softening  purposes  contains  88 
per  cent  calcium  oxide. 

Estimates  of  Cost 

It  is  estimated  that  25,000  tons  will  be 
produced  from  lime  sludge  at  a  saving  of 
$1.65  per  ton  and  3000  tons  will  be  pro- 
duced from  local  limestone,  for  which  the 
kilns  will  also  be  adapted,  at  a  saving  of 
$1.69  per  ton.  The  estimated  saving  total 
will  be  approximately  $9,000  per  year:  The 
cost  of  the  plant  will  be  about  $30,000. 


Centrifugal  Pump  Increases 
Efficiency  of  Plant 

Motor-Driven  Unit  Adapts  Itself  to  Load  Con- 
ditions and  Permits  of  One  Boiler  Being 
Cut  Out  for  Part  of  Each  Day 

BY   S.   R.   BLAKEMAN 

Superintendent,  Dyersburg  Water  &  Light 

Company 

THE  water  and  light  plant  owned  and 
operated  by  the  city  of  Dyersburg, 
Tenn.,  is  located  on  the  banks  of  the  Forked 
Deer  River.  As  the  turbidity  of  the  stream 
is  extremely  high  the  water  supply  is 
pumped  from  deep  wells,  treated  and  fil- 
tered. 

The  original  design  included  two  com- 
pound .steam  pumps.  One  lifted  water  from 
the  wells  to  the  treating  tank ;  the  other  de- 
livered water  into  the  mains  against  a  pres- 
sure of  80  lb.  per  square  inch.  Later,  an- 
other steam  pump  of  1,000,000  gal.  per  day 
capacity  was  added.  About  the  same  time 
two  new  engines  and  generators  having  an 
aggregate  capacity  of  435  kw.  replaced  the 


smaller  original  units.  This  equipment 
necessitated  operating  the  plant  for  long 
periods  on  loads  below  half  the  rated  ca- 
pacity. 

Conditions  Improved 

To  eliminate  this  undesirable  condition 
additional  load  was  necessary.  It  was  ob- 
tained from  an  outside  source  and  by  in- 
stalling motor-driven  pumps  in  the  plant. 
The  load  curves  made  from  data  collected 
after  the  motor-driven  pump  had  been  put 
in  operation  show  a  marked  improvement 
over  conditions  as  they  were  previously. 
The  last  steam  pump  has  now  been  replaced 
by  a  motor-driven  triplex  boiler-feed  pump. 

The  most  careful  comparisons  were  made 
to  determine  the  kind  of  pump  best  suited 
to  conditions.  All  requirements  and  condi- 
tions were  carefully  surveyed  before  the 
pump  was  purchased.  The  location  is  at  a 
point  where  the  suction  lift  is  a  minimum. 
Extensive  tests  show  that  the  guaranteed 
efficiency  has  been  exceeded.  Data  for  four 
running  days  in  October,  1915,  show  that 
a  steam  pump  operating  for  two  days  ne- 
cessitated using  2.93  tons  of  coal  more  than 
was  required  for  the  centrifugal  pump. 
The  same  amount  of  water  was  pumped  in 
48  hr.  by  each  kind  of  pump.  One  boiler 
has  been  cut  out  for  a  great  part  of  the  day 
since  the  new  installation. 


Trj^  Surface  Oiling  to  Improve  Old 
Gravel  Road 

NOVACULITE,  or  hill  gravel,  has  been 
used  to  build  a  number  of  roads  in  and 
about  Cairo,  111.  It  is  mined  extensively 
from  hills  near  Tamms,  111.,  and  is  found  to 
be  an  excellent  bonding  material  which 
packs  readily  without  rolling,  but  washes 
badly  in  the  early  spring  and  wet  seasons. 

Owing  to  heavy  traffic  on  the  roads  in 
question  it  was  necessary  to  resurface  them 
about  every  third  year,  so  the  district  road 
commissioners  decided  to  oil  the  surface. 
At  the  advice  of  the  state  highway  depart- 
ment they  ordered  one  tank  of  Mexican 
asphaltic  oil,  containing  from  60  to  65  per 
cent  asphalt,  and  applied  it  to  the  surface. 


Itemized  Cost  or  Work 

Cost,  cents 
per  sq  yd 
•Superintendence,  engineering  and  inspection.    0.21 
Bituminous   material,    8184   gal.    at    4.7    cents 

f.o.b.  siding 2.34 

Torpedo  gravel  and  stone  chips,  66%   cu.  yd. 

at  59  cents  f.o.b.  siding 0.24 

Heating    and    applying    bituminous    material. 

demurrage,  etc <■  .    0.32 

Spreading    torpedo    gravel    and    stone    chips, 

sand    0.31 

Sweeping  and  cleaning  old  road 0.0S4 

Depreciation  on  equipment • 

Freight  on   equipment 9.54 

Total  cost   3.99 

•Paid  or  furnished  by  state  highway  department. 


The  oil  was  put  on  cold  and  within  twelve 
hours  after  the  application  a  light  dressing 
of  river  sand  was  applied  and  the  road 
opened  to  traffic. 

The  cost  data  in  the  accompanying  table 
recorded  by  Theodore  Plack,  engineer  in 
charge  for  the  state  highway  department, 
do  not  include  contractor's  profit  or  over- 
head expenses.  The  8200  ft.  of  18-ft. 
macadam  road  was  treated  with  1/2  gal.  of 
Aztec  liquid  asphalt  and  0.006  ton  of  tor- 
pedo gravel  or  stone  chips  and  sand  per 
square  yard.  The  average  haul  of  materials 
was  1/2  mile.  The  rate  of  pay  was  15  cents 
per  hour  for  labor  and  40  cents  per  hour 
for  teams. 
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Steel  Truss  Spans  Raised  More  Than  6  Feet 
Without  Interruption  to  Traffic 

Pennsylvania  Railroad  Forces  Successfully  Design  and  Apply  Simple 
Lifting  Device   to  Bridge   at   Kiskiminetas   Junction,   Pennsylvania 


WITHOUT  detaining  a  single  passenger 
train,  and  with  a  maximum  delay  of 
only  5  min.  for  freight  trains,  the  three 
steel  spans  over  the  Kiskiminetas  River  at 
Kiskiminetas  Junction,  Pa.,  on  the  main 
line  of  the  Allegheny  division  of  the  Penn- 
sylvania Railroad,  carrying  a  heavy  traffic 
between  Pittsburgh,  Oil  City  and  Buffalo, 
were  raised  an  average  height  of  more  than 
6  ft.  This  was  accomplished  by  using  an 
expeditious  and  economical  method  finally 
adopted  after  considering  various  schemes. 
This  method  utilized  four  50-ton  screw 
jacks  with  six  sets  of  jacking  beams  to  form 
lifting  devices  connected  by  eyebars  to  the 
end  pins  of  the  truss  spans.  Thus  the 
work  could  be  prosecuted  from  the  bridge 
seats  without  the  use  of  falsework  other 
than  the  blocking  on  the  piers  and  the 
abutments.  After  the  spans  were  raised  in 
successive  lifts  of  about  16  in.  each  across 
the  structure,  the  tops  of  the  piers  and  the 
abutments  were  poured  with  concrete  to 
form  the  new  bridge  seats. 

General  Requirements 

A  revision  of  the  facilities  at  Kiski- 
minetas Junction,  where  the  Allegheny  and 
Conemaugh  divisions  of  the  Pennsylvania 
Railroad  intersect,  involved  a  change  in 
grade  requiring  the  raising  of  the  three- 
span  bridge  of  the  Allegheny  division  over 
the  river  by  51/2  ft.  at  one  end  and  7  ft.  at 
the  other.  The  bridge  is  a  single-track 
structure  over  which  a  heavy  through 
freight  and  passenger  traffic  is  gauntleted. 
The  spans  are  of  the  pin-connected  through- 
truss  type,  about  240  ft.  long,  carried  on 
masonry  abutments  and  piers  with  the  base 
of  rail  about  45  ft.  above  the  water. 

The  U-shaped  abutments  ]iad  sufficient 
width  to  allow  side  walls  of  concrete  to  be 
carried  up  without  obstructing  traffic.  The 
walls  supporting  the  fill  for  the  ballasted 
roadway  could  not  be  carried  up  complete 
until  after  the  bridge  was  raised.  To  pro- 
vide for  this  fill  about  3  ft.  of  these  walls 
were  constructed,  forming  an  "L"  with  the 
side  walls,  against  which  12  x  12-in.  tim- 
bers were  placed  as  a  temporary  back  wall. 
These  timbers  acted  as  the  form  when  the 
concrete  was  cast  for  the  back  wall,  after 
the   span   was   raised. 

Jacking  Beams  Used 

To  accomplish  the  work  of  lifting  the 
spans  six  jacking  beams,  each  consisting  of 
two  18-in.  I-beams  with  two  adjustable  eye- 
bars,  as  shown  in  the  accompanying  draw- 
ing, were  designed  for  use  with  four  50-ton 
ratchet  .screw  jacks.  This  furnished  ample 
capacity  for  emergencies,  as  it  was  calcu- 
lated that  each  end  shoe  carried  only  about 
190,000  lb.  dead  load.  One  jacking  beam 
was  placed  over  each  shoe  on  an  abutment, 
and  kept  there  until  necessary  to  move  to 
the  other  end  of  the  bridge,  and  the  other 
four  beams  were  moved  back  and  forth 
from  pier  to  pier  as  required. 

Fortunately  the  end  pins  in  the  trusses 
had  sufficient  projection  to  allow  the  use 
of  the  6  X  1%-in.  eyebar  hangers  shown, 
by  removing  the  pin  nuts  and  replacing 
them  by  pilot  nuts  over  which  the  eyebars 
could  be  slipped. 


The  work  of  raising  was  begun  at  one 
end  and  carried  up  on  the  initial  lift  to  a 
height  of  16  in.  To  avoid  excessive  grades 
on  the  spans  the  end  of  each  span  resting 
on  the  next  pier  was  carried  up  16  in.,  and 
the  work  thus  progressed  back  and  forth 
until  the  required  height  was  reached.  The 
blocking  consisted  mainly  of  12  x  12-in.  oak 
timbers  equal  in  length  to  the  width  of  the 
abutment    bridge    seats,    or    of    the   piers. 


This  method  was  followed  under  bridge 
shoes  and  stringer  bearings  until  a  course 
of  12  x  12-in.  timbers  extended  the  full 
length  of  the  pier  or  abutment.  When  the 
bridge  was  raised  to  within  18  in.  of  its 
final  position  four  piles  of  3  x  12-in.  planks, 
4  ft.  long,  were  laid  under  each  shoe  at 
right  angles  to  the  bridge  axis,  with  a  like 
arrangement  under  the  stringer  bearings. 
This  permitted  the  easy  installation  of  four 
18-in.  I-beams  running  the  entire  length 
of  the  pier  (25  ft.)  under  the  end  of  each 
span  as  shown.  These  beams  were  inserted 
to  replace  one  pile  of  blocking  at  a  time, 
and  after  all  were  in  place  were  securely 
tied  together  by  batten  plates. 

This  I-beam  grillage  on  top  of  the  block- 
ing was  provided  to  carry  the  dead  and 
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POUR  50-TON  JACKS  LIFT  JACKING  BEAMS  CONNECTED  TO  END  PINS  BY  EYEBARS 


These  blocks,  supporting  the  spans  under 
train  load  and  the  jacks  during  the  opera- 
tion of  raising,  were  laid  parallel  to  the 
bridge  axis,  alternating  with  3  x  12-in. 
planks  at  right  angles  to  tie  them  together. 
As  the  bridge  was  raised  wooden  wedges 
were  inserted  under  the  shoe  and  kept 
driven  tight  as  the  work  progressed.  When 
the  shoe  was  high  enough  these  wedges 
were  replaced  by  3  x  12-in.  plank,  three 
in  width  under  each  shoe,  4  ft.  long  parallel 
to  the  bridge  axis.  Following  this  method 
to  a  height  of  16  in.,  one  width  of  plank 
blocking  was  removed  from  under  each  shoe 
and  replaced  with  a  12  x  12-in.  timber,  the 
load  being  carried  on  the  other  two  widths 
during  this  change.  Three-inch  planks  and 
wedges  were  then  used  to  take  the  load  on 
the  12  X  12-in.  blocking  just  inserted,  and 
the  next  pile  of  8  x  12-in.  planks  was  re- 
placed by  the  heavier  blocking. 


live  loads  of  the  structure  while  the  wooden 
blocking  was  being  replaced  with  the 
permanent  concrete  of  the  pier.  This  sys- 
tem permitted  the  quick  resumption  of 
traffic  by  the  reversing  of  the  jacks  and  the 
settling  of  the  structure  on  the  wedges  and 
blocking. 

Replacing  Blocking  with  Concrete 

By  sawing  through  the  3  x  12-in.  ties  laid 
at  right  angles  to  the  12  x  12-in.  blocking 
it  was  possible  to  remove  all  of  the  latter 
from  under  the  I-beams  immediately  below 
the  shoes,  the  space  being  bridged  and  the 
load  carried  on  the  beams.  A  block  of  con- 
crete 4  ft.  wide  extending  the  full  width 
of  the  pier  was  poured,  with  the  top  flush 
with  the  top  of  the  beams.  This  arrange- 
ment was  carried  out  on  one  pair  of  shoes 
on  the  pier  at  a  time,  and  likewise  for  each 
shoe  on  the  abutment  until  the  trusses  were 
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carried  on  permanent  bearings.  The  wooden 
blocking  under  the  ends  of  the  beams  and 
between  the  concrete  blocks  could  then  be 
removed. 

The  stringer  load  was  supported  by  the 
beam  grillage  reinforced  with  one  12  x 
12-in.  post  under  the  end  of  each  stringer. 
Round  iron  was  inserted  in  the  concrete 
blocks  under  the  shoes  and  permitted  to 
project  to  act  as  a  tie  for  the  concrete 
closures,  which  were  then  poured.  The  piers 
were  thus  extended  to  the  new  height  and 
finished  with  the  concrete-incased  I-beam 
grillage  for  the  bridge  seat. 

The  raising  operations  were  carried  on 
in  daylight  at  such  intervals  as  the  sched- 
uled train  service  permitted,  and  required 
thirteen  days.  The  structure  was  carried 
up  true  to  line  except  at  the  north  abut- 
ment, where  a  lateral  movement  of  2  in. 
occurred,   which   was   easily   brought   back 


BRIDGE  AT  INTERMEDIATE  PIER  RAISED  NEARLY  TO 
FINAL  HEIGHT 

to  its  proper  line  by  the  use  of  jacks.  There 
was  no  longitudinal  movement  in  any  of  the 
trusses. 

The  work  was  carried  out  by  the  rail- 
road company's  forces  entirely,  under  the 
immediate  supervision  of  E.  W.  Holmes, 
master  carpenter. 


Meter  Repair  in  Milwaukee  Decreased 
in  1915 

Meter  repairs  in  Milwaukee  during  1915 
showed  a  decrease  of  about  3^/^  per  cent  as 
compared  with  the  record  of  the  three 
previous  years.  This  result,  according  to 
the  annual  report  of  H.  P.  Bohmann,  sup- 
erintendent of  waterworks,  is  accounted  for 
by  the  fact  that  the  distribution  system 
was  flushed  during  the  year  1914.  The 
number  of  meters  taken  off  on  account  of 
sand  trouble  since  flushing  the  distribution 
system  has  been  greatly  reduced.  Last 
year  14,283  meters  or  22.9  per  cent  of  all 
meters  in  service  were  examined  and  re- 
paired. On  Dec.  31,  1915  there  were  in 
actual  service  in  Milwaukee  52,188  water 
meters. 


Statement  from  Secretary  Lane 

Sir:  My  attention  has  been  directed  to 
an  editorial  in  the  Engineering  Record  of 
May  27,  1916,  wherein,  referring  to  the 
"Shields  bill,"  you  state  that  "Secretary 
Lane  has  indorsed  the  measure."  This  is 
an  error,  as  I  have  not  indorsed  the  bill  in 
question,  nor  have  I  had  occasion  to  express 
an  official  opinion  thereon,  because  it  deals 
with  navigable  waters,  which  are  under  the 
jurisdiction  of  the  Secretary  of  War. 

The  water-power  bill  upon  which  I  sub- 
mitted a  favorable  report  is  known  as  the 
"Ferris  bill,"  H.  R.  408,  and  relates  to  de- 
velopment of  water  power  upon  the  public 
lands. 

Franklin  K.  Lane, 
Secretary  of  the  Interior. 

Washington. 


Cost  of  Railroad  Surveys 

Sir:  The  Engineering  Record  of  March  4 
has  just  been  received  and  it  is  particular- 
ly gratifying  to  note  that,  on  page  316,  you 
have  published  a  most  timely  article  on  the 
cost  of  surveys  and  engineering  for  rail- 
way work.  There  have  in  times  past  been 
numerous  fallacies  accepted  by  railway  men 
in  general  and  unfortunately  at  times  by 
members  of  engineering  departments  who 
should  know  better.  One  of  these  has  un- 
doubtedly been  the  adage  that  "surveys  cost 
about  $100  per  mile,  ranging  from  |50  in 
easy  prairie  country  to  $150  in  timbered  or 
mountainous  regions."  There  is  no  doubt 
in  the  mind  of  the  writer  that  the  general 
acceptance  of  this  figure  has  tended  greatly 
to  bring  competent  engineers  into  disre- 
pute. When  men  of  recognized  standing  in 
the  profession  persistently  repeat  this 
figure  it  is  not  to  be  wondered  at  that  pro- 
moters and  administrative  officials  should 
take  their  word  for  it,  and  then  find  to  their 
cost  and  deep  regret  that  either  the  line 
secured  was  not  obtained  for  any  such 
figure,  or  if  it  was,  that  it  undoubtedly  dif- 
fered greatly  from  the  best  the  country 
could  produce. 

The  writer  has  been  an  engineer  on  sur- 
veys and  construction  of  railways  and  other 
works  for  a  good  many  years,  in  the  moun- 
tains, plains  and  swamps  of  a  half  dozen 
different  countries,  and  he  has  personally 
never  known  of  a  case  where  a  final  location 
was  obtained  for  $100  per  mile,  or  anything 
like  that  figure,  unless  the  cost  of  all  pre- 
vious surveys  and  equipment,  transporta- 
tion and  reconnaissance  be  disregarded. 

At  the  present  time  investors  and  bank- 
ers of  the  United  States  are  devoting  a 
great  deal  of  attention  to  the  undeveloped 
territory  to  the  south  of  our  country,  and 
the  development  of  the  new  fields  will  un- 
doubtedly be  accompanied  by  the  construc- 
tion of  railways.  A  great  deal  of  this  work 
will  undoubtedly  be  handled  by  American 
engineers,  and  it  is  to  be  earnestly  hoped 
that  a  sensible  estimate,  such  as  was  pre- 
pared by  Mr.  Sparrow,  of  the  Missouri 
Public  Service  Commission  (see  the  Engi- 
neering Record  of  March  18,  page  386)  will 
be  seriously  borne  in  mind. 

It  is  doubtful  if  a  survey  can  be  made 


anywhere  in  South  or  Central  America,  and 
the  plans  prepared  for  staking  out  the  work 
and  instructing  the  contractors  as  to  what 
they  will  be  expected  to  do,  under  $500  a 
mile.  If  an  exception  be  taken  to  this  it 
would  be  that  the  plains  of  the  Argentine 
and  the  plateau  of  Northern  Mexico  should 
not  be  included  in  this  general  statement, 
as  they  can  be  easily  covered  by  the  parties 
in  the  field,  and  there  is  a  relatively  small 
number  of  special  structures,  which  would 
undoubtedly  reduce  the  cost  considerably. 
This  estimate  of  $500  per  mile  does  not  in- 
clude general  work  on  construction,  nor 
especial  designs  for  large  bridges,  nor  un- 
usual buildings,  nor  any  work  on  equipment 
and  machinery,  nor  final  records,  but  only 
the  total  cost  from  the  beginning  of  recon- 
naissance until  the  contractors  receive  all 
the  documents  required  for  them  to  prose- 
cute the  work. 

Cases  have  been  known  where  the  cost 
per  mile  was  as  low  as  $400,  with  the  excep- 
tion of  overhead  or  administrative  charges 
outside  the  engineering  department,  and 
cases  have  been  known  where  the  cost  was 
$600  per  mile  in  very  bad  territory,  but  it 
would  seem  that  the  preliminary  estimates 
which  are  generally  high  enough  to  cover 
unexpected  charges  and  which  in  the  case 
of  doing  work  in  South  America  would  in- 
clude salaries  and  transportation  expenses 
to  get  men  to  work,  should  not  be  less 
than  $500  per  mile  of  finished  road.  This 
does  not  refer  to  the  cost  of  running  one 
preliminary,  but  involves  the  cost  of  cover- 
ing the  ground  two  or  three  times  before 
the  final  line  is  selected  and  located. 

V.  L.  Havens, 
M.  Am.  Soc.  C.  E.,  American  Commercial 
Attache. 

Santiago,  Chile. 


Prospective  Development  and  the 
Value  of  a  Railroad 

Sir:  I  have  read  with  considerable  in- 
terest your  editorial  criticism  of  my  sug- 
gested method  of  determining  the  econom- 
ical value  of  any  railroad  and  am  led  to  fear 
that  I  could  not  have  made  myself  as  clear 
as  I  had  hoped. 

To  me  it  seems  that  there  are  certain 
fundamental  propositions  respecting  the 
railroads  of  the  United  States  which  are  so 
apparent  that  to  be  proved  they  need  but  to 
be  stated — to  wit: 

1.  The  existing  railroads  were  con- 
structed with  private  capital  under  the  un- 
controverted  conviction  that  the  property 
created  was  privately  owned  and  entitled  to 
the  same  protection  as  that  accorded  all 
other  property. 

2.  The  public,  in  permitting  and  encour- 
aging, even  urging,  the  investments  without 
in  any  way  indicating  a  future  discrimina- 
tion, acquired  obligations  to  the  railroads  in 
no  degree  less  than  those  assumed  by  the 
railroads  toward  the  public. 

3.  The  present  economical  position  of  the 
railroads  is  not  that  of  private  enterprise, 
but  the  property  has  in  essence  been  con- 
demned for  public  use;  and  the  absorbing 
problem  at  this  time  is  the  equitable  deter- 
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mination  of  the  compensation  due  the  nomi- 
nal owners.  The  present  policy  appears  to 
be  regulation  of  earnings  and  operation  of 
sequestrated  property  rather  than  liquida- 
tion of  the  value  itself;  and  under  such  a 
policy  those  whose  capital  is  forced  to  serve 
the  public  on  that  public's  own  terms  are 
certainly  justified  in  asking  that  the  terms 
be  liberal  enough  to  meet  at  least  the 
minimum  requirements  of  private  operation. 

The  final  finding  of  value  by  the  Inter- 
state Commerce  Commission  may  be  used 
for  a  number  of  nominal  purposes,  all  re- 
volving around  the  central  fact  of  govern- 
mental administration.  It  may  even  be 
used  as  a  basis  for  governmental  acquisition 
of  title.  It  is  extremely  doubtful  that  it 
will  ever  be  used  as  a  positive  factor  in  the 
construction  of  rates;  but  may  serve,  as 
previous  valuations  have  done,  as  a  signal 
warning  of  the  approach  to  limits  beyond 
which  the  court  says  "No."  This  is  the 
only  rate-making  function  which  any  valu- 
ation can  have,  as  rates  must  of  necessity 
be  based,  at  least  partly,  on  the  abilities  of 
commodities  to  pay,  whether  the  rates  are 
constructed  by  the  railroads  or  by  other 
agencies. 

Now,  to  answer,  as  well  as  I  can,  your 
criticisms.  There  is  nothing  revolutionary 
in  the  proposition  to  base  present  worth  on 
future  prospects,  even  in  a  railroad  valua- 
tion. One  of  the  so-called  intangible  values 
frequently  mentioned  is  "strategic  posi- 
tion," which  gives  to  one  road  control  of  a 
rich  and  developing  source  of  traffic;  an- 
other is  location  with  respect  to  topography 
and  traflJic,  which  gives  one  road  an  advan- 
tage in  the  ability  to  expand  with  the  least 
expenditure  of  capital  as  demands  require, 
and  to  secure  an  increasing  share  of  the 
traffic.  The  principle  is  one  generally  rec- 
ognized by  investors  in  securities  of  all 
kinds  and  has  its  influence  on  their  market 
quotations.  It  was  used  by  the  owners  of 
certain  Prussian  railroads  in  the  confer- 
ences with  government  representatives  to 
effect  higher  compensation  for  their  roads 
when  they  were  taken  by  the  state,  and  pro- 
duced the  desired  result  (see  Bulletin  21, 
Bureau  of  the  Census,  page  68).  It  is  a 
consideration  of  all  engineers  in  making 
recommendations  for  expenditures. 

Briefly,  I  do  not  conceive  that  I  have  pro- 
pounded a  new  theory,  but  have  merely 
given  concrete  expression  to  a  generally  ac- 
knowledged economical  principle. 

In  the  application  to  individual  roads  of 
the  proposed  measure  of  value  it  appears  to 
me  that  in  equity  consideration  must  be 
given  the  economical  conditions  obtaining  at 
the  time  of  construction  and  those  now  pre- 
vailing, and  to  the  causes  of  their  change,  if 
changed.  Should  it  develop  that  under  a 
continuation  of  natural  conditions  the  road 
could  not  have  been  profitable,  then  the 
trend  of  actual  earnings  should  be  studied 
and  followed  regardless  of  where  it  led,  as 
revealing  what  we  are  all  seeking — the 
truth;  but  it  should  be  borne  in  mind  that 
unless  restrained  the  owner  could  have  sus- 
pended operations.  If  he  is  compelled  to 
operate,  then  the  total  cost  of  service,  in- 
cluding interest  on  his  forced  sacrifice,  and 
also  a  profit  for  conducting  the  operation 
become  public  obligations.  Further, 
should  economic  conditions  have  been  arti- 
ficially changed  purposely  to  affect  his 
property  he  is  in  equity  and  under  the  con- 
stitutional guaranty  entitled  to  ask  that  the 
limit  of  depression  be  set  at  that  point  be- 
low which  his  operations  cease  to  be  profit- 
able. 


This,  then,  is  my  proposition:  That  the 
value  so  far  as  possible  be  determined  on 
the  same  economic  principles  as  would  gov- 
ern the  free  purchase  or  sale  of  the  prop- 
erty; that  the  minimum  value  that  can  be 
assigned  any  railroad  which,  if  free  from 
artificial  restraint  would  equal  or  exceed 
that  amount,  is  the  present  worth  based  on 
continued  profitable  operation,  and  that  the 
regulating  agencies  be  restrained  from  de- 
pressing earnings  below  those  required  for 
operation  at  a  profit. 

R.  B.  Shepard,  Jr., 
Office  Engineer,  Valuation  Department,  At- 
lantic Coast  Line  Railroad. 

Wilmington,  N.  C. 


Present-Day  College  Education 

Sir:  The  discussion  between  Professors 
Mead  and  Swain  on  college  education  which 
has  recently  appeared  in  the  Engineering 
Record  leads  me  to  write  you  in  reference  to 
the  operation  of  the  co-operative  engineer- 
ing course  inaugurated  by  Dean  Herman 
Schneider  at  the  University  of  Cincinnati. 

Our  firm  has  been  employing  co-operative 
students  for  a  number  of  years  and  the 
writer  has  talked  to  a  number  of  other  em- 
ployers in  Cincinnati  who  use  co-operative 
students,  and  all  with  whom  I  have  talked 
agree  that  this  is  an  excellent  form  of  edu- 
cation. The  course  normally  takes  five 
years  to  complete,  but  we  have  in  our  em- 
ploy at  the  present  time  a  student  who  com- 
pleted the  course  in  four  years,  the  first 
three  years  of  which  he  took  the  co-opera- 
tive work  and  the  last  year  he  spent  entirely 
at  the  university. 

This  method  of  education  enables  an  am- 
bitious boy  who  could  not  otherwise  obtain 
a  college  education  to  do  so  through  his  own 
efforts.  Our  company  generally  pays  the 
first-year  students  about  20  cents  an  hour 
and,  as  they  work  ten  hours  a  day,  this 
would  equal  $12  per  week.  The  students 
who  have  worked  for  us  more  than  a  year 
get  regular  laborer's  wages,  which  for  the 
last  year  have  been  25  cents  per  hour — thus 
netting  the  boys  about  $15  a  week,  and 
from  now  on  the  wages  will  be  even  higher 
than  this. 

All  the  superintendents  on  our  work  pre- 
fer having  these  college  students  to  any  of 
their  other  laborers.  The  students  do  all 
kinds  of  work  and  do  it  more  intelligently 
than  our  other  workers.  Sometimes  we  use 
them  for  timekeepers,  but  this  is  avoided,  as 
it  is  found  that  the  change  from  one  student 
to  another  is  not  entirely  satisfactory  in  this 
instance.  However,  even  in  a  position  of 
this  kind  we  have  found  we  could  work  them 
to  advantage.  In  addition  to  the  straight 
labor  work  which  they  do,  such  as  helping 
concrete,  placing  reinforcing  steel,  etc.,  they 
also  have  experience  in  direct  engineering 
work  such  as  laying  out  the  lines  for  build- 
ings, checking  subcontractors'  work,  making 
drawings,  estimating  the  amount  of  work 
completed  and  assisting  our  superintendents 
and  foremen  in  numerous  ways.  Of  course 
it  is  probable  that  a  relatively  larger  ma- 
jority of  good  material  take  this  course 
than  is  the  case  in  the  ordinary  college  or 
technical  school. 

Undoubtedly  a  great  many  men  go  to  col- 
lege simply  because  they  think  it  is  the 
th'ng  to  do,  this  being  particularly  the  case 
with  the  sons  of  rich  men.  There  are  less 
of  this  class  of  students  who  take  the  co- 
operative course  and  more  of  the  earnest 
workers  who  strive  to  get  the  utmost  out  of 
their  education. 


The  boys  in  this  co-operative  course  usu- 
ally are  employed  during  their  entire  sum- 
mer months  with  the  same  employers,  and 
they  are  practically  assured  of  a  job  when 
their  course  is  over,  as  their  employers  are 
glad  to  keep  them.  Also,  after  graduation, 
I  believe  they  are  assured  of  a  better  posi- 
tion than  they  would  otherwise  be  able  to 
obtain,  on  account  of  the  practical  knowl- 
edge they  have  gained  during  this  course. 

No  boy  going  through  college  gets  the 
most  out  of  his  opportunities.  This  is  due 
partly  to  his  not  realizing  the  advantages  he 
can  gain  and  to  his  desire  to  have  fun,  and 
also  to  the  fact  that  he  does  not  realize  how 
some  of  his  studies  will  be  applied  in  later 
life  or  their  relative  importance.  I  believe 
that  the  co-operative  course  helps  to  a  cer- 
tain extent  to  make  a  student  realize  how  he 
is  to  apply  some  of  his  studies,  and  that  his 
contact  with  actual  workers  tends  to  cause 
him  to  take  advantage  of  his  opportunities. 
Some  of  our  superintendents  are  men  who 
have  worked  their  way  up  without  college 
educations,  but  they  invariably  wish  that 
they  had  had  the  chance  to  take  a  co-opera- 
tive course,  and  undoubtedly  so  express 
themselves  to  the  co-operative  students. 

Some  of  my  associates  feel  that  the  prin- 
cipal advantage  of  this  form  of  education  is 
the  fact  that  the  earning  power  of  the  boy 
enables  him  to  get  through  college,  and  that 
if  his  means  allowed  it  he  would  get  as  good 
an  education  by  continuous  school  work  with 
possibly  some  work  in  the  summer  time  for 
which  he  received  pay,  but  I  personally  be- 
lieve that,  provided  the  college  facilities  and 
teachers  are  the  same,  a  boy  gains  in  co- 
operative work  more  than  he  would  in  a 
straight  school  course  on  account  of  the 
actual  experience  which  he  gets  while  he  is 
doing  his  college  work. 

W.  P.  Anderson, 
President,  The  Ferro  Concrete  Construction 
Company. 

Cincinnati. 


Sir:  The  letter  written  by  Professor 
Swain  and  the  reply  by  Professor  Mead 
were  read  with  great  interest.  They  started 
something,  set  forth  some  startling  facts 
— facts  that  may  be  new  to  the  engin 
neer,  but,  from  the  quotations  cited,  evi- 
dently not  to  the  educator  and  philosopher. 
These  men  have  been  confronted  with 
the  problem  for  years;  yet  have  been 
unable  so  to  line  the  forces  as  to  close  the 
polygon.  On  the  face  of  it  it  seems  to  be 
purely  a  pedagogical  problem,  one  to  be 
dealt  with  in  the  pedagogical  journals  and 
not  on  the  pages  of  an  engineering  journal, 
however  vital  it  may  be  to  the  development 
of  the  future  engineer. 

When  we  say  that  "it  is  possible  to  gradu- 
ate from  almost  any  college  without  an  idea 
in  one's  head"  are  we  to  place  the  blame  on 
the  college  and  without  further  thought  let 
it  rest  there?  The  college  is  not  to  blame. 
The  student  has  been  forced  to  spend  twelve 
of  the  most  impressionable  years  of  his  life 
in  some  elementary  school  before  the  doors 
of  any  college  will  be  swung  open  to  him. 

Are  our  elementary  schools  what  they 
should  be?  I  shall  not  try  to  answer  that 
here.  But  it  is  safe  to  presume  that  they 
are  not.  If  they  are  not  what  are  we  who, 
through  our  experiences,  are  aware  that 
something  is  wrong  doing  to  aid  in  eradi- 
cating the  wrong?  There  are  educators  by 
the  score  in  our  elementary  schools  that  are 
alert  to  the  evil  of  their  methods;  but  they 
are  only  hirelings,  and  if  they  are  forced  to 
save  the  chaff  and  throw  away  the  wheat  it 
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is  no  fault  of  theirs.  They  are  your  ser- 
vants and  mine.  We  have  delegated  the 
direction  of  their  services  to  the  school 
boards  of  the  country,  without  giving  a  seri- 
ous thought  as  to  the  personnel  of  the  indi- 
viduals who  may  compose  these  boards. 

Are  there  any  engineers  on  our  school 
boards?  The  percentage  is  undoubtedly 
very  low.  These  groups  of  individuals  into 
whose  hands  we  give  the  power  of  directing 
how  the  youth  of  the  nation  shall  be  edu- 
cated are  made  up  of  politicians  and  those 
who  seek  the  position  for  the  social  pres- 
tige that  it  may  give  them.  As  a  result  the 
trend  of  our  elementary  school  training  is 
toward  the  superficial,  and  the  young  mind 
that  otherwise  might  be  capable  of  close, 
concentrated  and  logical  thinking  is  turned 
over  to  our  colleges  possessed  of  nothing  but 
a  veneer,  made  up  of  a  conglomerate  of 
polishes. 

Is  it  any  wonder,  then,  that  the  products 
of  our  colleges  are  as  some  one  has  put  it, 
mere  animated  handbooks  with  a  slide-rule 
attachment?  Is  it  any  wonder  that  the 
greater  percentage  of  young  men  who  do 
enter  college  choose  such  courses  as  will  not 
mar  the  polish  acquired  in  the  elementary 
schools  ? 

What  are  we  going  to  do  about  it?  Are 
we  as  engineers  going  to  do  as  we  and  others 
have  done  before,  let  it  go  by  default?  Or 
are  we  going  to  cast  our  eyes  about  us  and 
find  some  conscientious,  struggling  in- 
structor in  our  elementary  schools  who  is 
eager  for  support  and  help  him?  The 
writer  can  think  of  no  more  worthy  field  for 
the  various  engineering  clubs  and  societies 
of  this  broad  land,  in  which  to  exert  their 
efforts  and  make  their  presence  felt  in  the 
communities  in  which  they  may  exist,  than 
to  give  some  attention  to  the  personnel  of 
the  elementary  school  boards  of  their  com- 
munity, and  thus  purge  our  lesser  temples 
of  learning  and  make  them  worthy  of  the 
name. 

Cincinnati.  Harry   C.   Reely. 


High  Velocity  in  Large  Hydraulic 
Dredges 

Sir:  Major  Dent's  letter  in  the  Engi- 
neering Record  of  May  27,  1916,  page  714, 
has  attracted  my  attention.  Small  sizes  of 
discharge  pipe  are  advisable  on  account  of 
the  constant  handling  of  the  lengths  of  pipe 
on  shore.  The  only  objection  to  large  float- 
ing or  pontoon  pipe  is  the  cost,  both  initial 
and  operating. 

The  loss  of  the  efficiency  of  the  large 
pump  working  under  high  heads,  due  to 
length  of  pipe  as  well  as  diameter,  should 
rather  be  stated  as  the  loss  in  efficiency  of 
the  carrying  power  of  the  stream  in  the 
pipe.  The  longer  the  pipe  the  greater  the 
length  of  time  for  the  settling  of  the  heavier 
material  at  the  bottom  of  the  pipe.  It  is  a 
fact  that  the  longer  the  discharge  pipe  the 
smaller  is  the  percentage  of  solids  pumped. 
The  reason  is  that  the  solid  material  drops 
to  the  bottom  of  the  pipe  and  moves  more 
slowly  than  the  water  stream,  the  separa- 
tion, and  consequent  difference  in  velocity 
of  water  and  sand  being  more  pronounced 
for  longer  pipes.  High  velocities  mean  less 
time  for  separation  and  a  larger  percentage 
of  solids. 

It  is  perfectly  conceivable  that  the  extra 
horsepower  required  for  the  higher  velocity 
will  result  in  an  equal  increase  in  percentage 
of  solids  pumped.  If  so  there  is  no  increase 
in  operating  expense,  but  there  is  a  real 
gain  when  considering  overhead  charges. 


An  increasing  use  of  electric  motors  for 
driving  the  centrifugal  pumps  on  dredges 
would  naturally  influence  dredge  pump  de- 
signers toward  smaller  diameter  of  impeller 
and  higher  speeds,  having  regard  for  the 
largest  size  of  stones  to  be  pumped.  The 
writer  calls  to  mind  an  episode  bearing  on 
the  relative  size  of  pump  and  stones  pumped. 
A  contracting  company  was  using  a  20-in. 
pump  for  transporting  purposes  only,  the 
dredged  material  being  deposited  in  a  spe- 
cially designed  hopper  by  a  dipper  dredge. 
The  material  then  passed  through  the  in- 
terior of  a  revolving  screen  with  holes  71/2 
in.  square.  Thus  the  screen  rejected  all 
stones  more  than  IVz  in.  in  diameter,  the 
pump  handling  all  the  rest.  The  holes  in 
the  screen  were  later  changed  to  10  in.  and 
used  for  some  time,  but  a  return  was  flnally 
made  to  the  7y2-m.  hole,  although  this 
meant  a  larger  percentage  of  rejections  to 
be  handled  in  a  much  more  expensive  way 
than  by  pumping. 

G.  B.  Massey, 

Chicago.  Consulting  Engineer. 


Heavy  Rainfall  at  New  Orleans 

Sir  :  In  your  issue  of  June  3  you  mention 
that  nearly  8,000,000  tons  of  rain  fell  over 
Rochester  during  23  days  last  month — a 
rainfall  of  4.2  inches  over  an  area  of  16,000 
acres. 

The  drained  section  of  New  Orleans  covers 
an  area  of  about  25,000  acres,  and  on  May 
21  and  22  we  had  a  rainfall  of  6.74  in.  aver- 
age for  the  entire  city,  with  a  high  record 
of  8.11  in.  at  one  of  our  central  gages.  The 
rain  started  at  about  9.30  a.  m.  May  21  and 
stopped  at  2.30  p.  m.  May  22.  During  this 
period  of  only  29  hr.  there  were  three  dis- 
tinct showers  of  approximately  equal  inten- 
sity with  a  total  precipitation  of  6.74  in.,  or 
611,655,000  cu.  ft.,  weighing  more  than  19,- 
000,000  tons.  Our  partly  completed  drain- 
age system  handled  this  near  record  rain- 
fall very  satisfactorily. 

Our  records  of  very  severe  storms  show 
the  following : 


April  25,  1907 8.59  in.  in  12      hr. 

Sept.   29,  1915 8.36  in.  in  21      hr. 

Oct.     12-13,     1915 7.96in,  in  21%  hr. 

May    21-22,    1916 6.74  in.  In  29      hr. 


New  Orleans. 


Alf.  F.  Theard, 
Civil  Engineer. 


Architect  vs.  Engineer 

Sir:  I  read  your  editorial  appearing  in 
the  issue  of  March  25,  page  406,  relative 
to  the  recent  legislation  enacted  by  the 
legislatures  in  this  and  other  states,  detri- 
mental to  the  engineering  profession;  also 
the  comment  by  President  Waid  of  the  State 
Board  of  Registration  of  Architects,  ap- 
pearing in  the  issue  of  May  13,  page  651. 

Although  I  have  frequently  had  occa- 
sion to  file  plans  (as  architect  and  en- 
gineer), which  have  been  approved  by  the 
Bureau  of  Buildings  of  New  York  City,  I 
found  that  according  to  the  wording  of 
the  present  law  in  regard  to  registra- 
tion engineers  practising  architecture 
would  not  be  permitted  to  use  the  title 
"architect."  It  was  only  after  I  had  writ- 
ten to  the  Department  of  Education  call- 
ing attention  to  this  unfair  discrimination 
against  engineers,  and  pointing  out  that  this 
law  if  so  applied  against  engineers  would 
be  found  to  be  unconstitutional,  that  a 
ruling  was  finally  received  from  the  At- 
torney-General of  this  state  to  the  effect 


that  engineers  or  anyone  else  may  practice 
architecture,  but  shall  not  be  permitted  to 
use  the  term  "registered  architect." 

It  seems  to  me,  therefore,  that  a  law  of 
this  character  is  worse  than  none  at  all, 
and  is,  therefore,  only  a  farce.  Would  it 
not  be  far  better  to  require  that  architects 
as  well  as  engineers  be  obliged  to  give  proof 
of  actual  work  accomplished,  before  per- 
mitting them  to  practice  their  profession 
under  a  license  of  a  state?  Would  it  not 
also  be  much  better  for  our  professional 
societies  to  require  proof  of  actual  work 
accomplished,  instead  of  depending  upon  a 
long  list  of  references  and  taking  it  for 
granted  that  the  qualifications  given  in  the 
application  represent  work  actually  accom- 
plished by  the  applicant? 

The  writer  knows  of  several  men  who 
have  become  members  of  one  of  our  en- 
gineering societies,  although  they  have 
neither  had  the  education  nor  the  experi- 
ence of  engineers,  but  who  now  use  their 
membership  in  that  society  as  a  means  of 
obtaining  work  which  they  themselves  are 
not  in  position  to  execute,  but  arrange  with 
other  engineers  to  do,  and  divide  the  fees 
obtained  therefrom.  If  the  co-operation  of 
the  architect  and  the  engineer  could  be 
secured,  legislation,  no  doubt,  could  be  ef- 
fected which  would  be  of  great  advantage 
to  both.  Maurice  Deutsch, 

Consulting  Engineer. 

New  York  City. 


The  Waste  at  Niagara 

Sir:  The  enclosed  clipping,  taken  in  turn 
from  the  Christian  Science  Monitor,  ap- 
peared on  the  editorial  page  of  the  Chicago 
Herald  of  May  18,  1916,  and  I  believe  it 
represents  the  sentiment  of  a  large  ma- 
jority of  influential  citizens  of  the  United 
States,  and  furthermore  I  am  happy  to  say 
this  movement  is  growing  all  the  time.  Its 
results  are  being  manifested  in  the  National 
Parks  created  by  the  government,  and  in 
many  states  tracts  of  land  of  exceptional 
natural  beauty  are  being  conserved  as  state 
parks. 

I  am  certain  that  civilization  has  pro- 
gressed far  enough  in  the  United  States  to 
prevent  Niagara  Falls,  long  known  as  one  of 
the  wonders  of  the  world  and  for  many 
years  a  source  of  pleasure  and  inspiration  to 
thousands,  from  being  exploited  and  ruined 
for  the  selfish  ends  of  a  few  capitalists. 

Lewis  B.  Mayo,  Jr. 

River  Forest,  111. 

[The  clipping  referred  to  reads  as  fol- 
lows.— Editor.] 

One  of  these  days  the  United  States  and 
Canada  will  come  into  agreement  on  the 
point  that  the  way  to  preserve  Niagara 
Falls  is  to  internationalize  the  Niagara 
zone ;  that  is,  if  they  are  agreed,  in  the  first 
place,  as  to  the  wisdom  of  preserving  them. 
So  long  as  any  part  of  the  power  of  Niagara 
River  is  used  for  commercial  purposes,  that 
part  of  it  which  is  not  so  used  will  be  sought 
by  private  interests  or  municipalities.  The 
only  safe  way  to  handle  the  matter  is  to  re- 
move the  river  and  its  falls  from  the  possi- 
bility of  commercialization. 


1915  Lumber  Cut  Less  Than  in  1914 

The  final  estimate  of  the  lumber  cut  of 
the  United  States  for  1915,  as  announced 
by  the  U.  S.  Forest  Service,  is  37,013,- 
294,000  ft.  b.m.,  a  decrease  in  production 
as  compared  with  1914  of  332,729,000  ft. 
b.m. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


[Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  short,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 


It  may  be  taken  for  granted  that  the 
room  furnishes  to  any  clients  of  the  com- 
pany who  happen  to  look  in  there  impres- 
sive visual  evidence  of  the  volume  and  char- 
acter of  work  the  company  has  under  way. 


"Subcontractors'     Room"     Makes 
Figuring  Easy  and  Saves  Plans 

THE  ROOM  shown  in  the  accompanying 
photograph  is  referred  to  by  the  Shep- 
herd Construction  Company,  in  whose  main 
office  at  Wilkes-Barre,  Pa.,  it  is  located,  as 
the  "subcontractors'  room."  In  it,  on  four 
large  double  drawing  racks  and  on  other 
drawing  racks  running  around  the  room  on 
all  dead  walls  are  displayed  the  drawings, 
blueprints  and  details  upon  which  bids  are 
desired  from  various  subcontractors.  Con- 
venient to  these  racks  is  a  drawing  board 
with  materials  for  the  use  of  those  estimat- 
ing on  the  work  displayed. 

These  racks  are  about  7  ft.  high,  and  as 
they  are  in  a  15-ft.  square  room,  they  are 
about  9  ft.  long.  Below  the  counter  shelves, 
which  are  3  ft.  from  the  floor,  are  shelves 
opening  on  both  sides  of  the  racks  on  which 
are  placed  samples  of  building  materials 
of  every  description,  together  with  books, 
catalogs  and  other  data  required  by  the 
estimators. 

The  room  is  light  and  entirely  secluded. 
Contractors  can  take  their  scratch  pads  and 
rules,  walk  from  drawing  to  drawing  with- 
out interfering  with  each  other,  and  secure 
with  the  least  possible  trouble  all  the  in- 
I'ormation  they  need. 

In  this  way  the  Shepherd  Construction 
Company  is  able  to  accommodate  a  great 
many  people  who  wish  to  figure  on  different 
parts  of  their  building  work  without  hav- 
ing the  usual  tedious  delay  of  sending  out 
plans  and  specifications  and  awaiting  their 
return  to  send  them  out  again  to  the  next 


Accounting  for  the  Contractor — 
Cash  Book  and  Check  Register 

BY  BENJAMIN  L.  LATHROP 

Of  Lathrop,  Shea  &  Henwood  Company, 

Scranton,  Pa. 

THE    ADVANTAGES    of    a    combined 
cash  book   and  check  register  may   be 
summed  up  as  follows: 

(1)  The  checks  may  be  blocked  into  neat 


file,  or  other  space  provided  for  their 
storage.  Herewith  is  shown,  condensed,  a 
satisfactory  form  for  the  folio  page  of  a 
combined  cash  book  and  check  register. 

If  more  than  one  bank  account  is  kept 
from  the  general  office,  the  principal  one 
should  be  run  through  the  cash  book.  The 
others,  however,  can  readily  be  handled 
through  journal  entries  from  check  stubs, 
unless  all  the  bank  accounts  are  very  active, 
in  which  case  a  more  elaborate  check  regis- 
ter can  very  readily  be  devised,  following 
the  general  principles  outlined,  but  with 
special  columns  added  for  the  different  bank 
accounts. 

Petty  cash  can  be  recorded  on  an  invoice 
folder,  and  the  items  entered  collectively 
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pads,  occupying  less  room  than  the  ordinary 
check-book,  eliminating  the  useless  stubs, 
and  saving  a  duplication  of  entries  and  re- 
peated forwardings  of  totals. 

(2)  The  bank  balance  is  readily  ascer- 
tainable without  thumbing  over  a  lot  of 
stubs. 

(3)  Instead  of  pasting  the  cancelled 
checks  back  into  the  check  book,  a  practice 
in  more  general  use  than  might  be  sus- 
pected, they  are  simply  arranged  in  nu- 
merical order,  and,  with  a  memorandum  of 
checks    still    "out,"   placed    in    a   document 


through  the  journal,  or  direct  to  the  ledger, 
at  the  end  of  the  month. 

While  on  the  subject  of  cash,  it  is  doubt- 
less in  order  to  discuss  the  matter  of  checks 
and  vouchers.  There  are  so  many  forms  in 
use  that  it  seems  unnecessary  to  submit 
specimens.  Ordinarily  the  simplest  form  is 
the  best.  Where  a  separate  voucher  is 
mailed  with  the  check,  it  should,  as  a  rule, 
bear  the  same  number  as  that  on  the  check. 
The  separate  voucher  system  is  condemned 
by  some  on  the  ground  that  it  is  wasteful 
and  annoying,  involving  the  expenditure  of 
return  postage  by  the  recipient.  On  the 
other  hand,  the  folded  voucher  check  is 
generally  cumbersome  and  awkward  to 
handle.  Perhaps  the  most  satisfactory  solu- 
tion is  the  ordinary  straight  bank  check 
on  the  back  of  which  is  printed: 


The  endorsement  below  is  acceptance  of  payment  in 
full  of  the  foUowinK  items: 


Total 

If  the  check  covers  a  long  list  of  items 
it  is  not  necessary  to  enter  them  in  detail — 
just  insert  the  words  "Statement  rendered 
to  "  and  set  down  the  full  amount. 


DISPLAY   ROOM   FOR  PLANS   MAKES   IT   POSSIBLE    TO    GET    SUBCONTRACT    BIDS    IN    QUICKLY 


Steam  Shovel  Time  Saved  by  Mak- 
ing Roadway  Cuts  by  Halves 

The  use  of  the  steam  shovel  is  becoming 
common  on  highway  work.  Some  contrac- 
tors make  their  cuts  all  the  way  across  and 
fill  their  wagons  by  a  full   180-deg.  turn. 
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Time  could  be  saved  by  cutting  half  the 
width  completely  through  and  filling  the 
wagons  by  a  quarter  turn  of  the  boom. 


Truck  and  Trailer  Move  60-Ton 
Steam  Shovel  Economically 

BY   EVERETT   N.   BRYAN 
Modesto,  CaL 

A  MARION  model  60  steam  shovel  be- 
longing to  T.  K.  Beard  was  recently 
dismantled,  hauled  a  distance  of  32  mi.  by 
truck  and  trailer  from  La  Grange  to  Mo- 
desto, Cal.,  and  assembled  there  at  a  cost 
of  $1,186.60.  This  compares  with  another 
move  made  by  the  same  shovel,  22  mi.  by 
railroad  and  17  mi.  under  its  own  power, 
which  cost  $3,974.39. 

Before  the  move  was  begun  the  shovel 
stood  300  ft.  from  the  nearest  point  on  the 
highway  in  a  hole  50  ft.  deep.  A  road  750 
ft.  long  was  graded  at  a  cost  of  $56.62,  up 
which  the  shovel  was  moved  to  the  high- 
way for  $218.18.  The  most  of  the  rise  was 
accomplished  in  a  200-ft.  stretch  of  18  per 
cent  grade  up  which  the  shovel  hauled  itself 
with  wire  rope  tackle.  The  shovel  was  then 
completely  dismantled  at  a  cost  of  $71.10. 

Assistance  to  the  truck  driver  and  his 
helper  in  loading  cost  $34.94,  and  moving 
some  of  the  heaviest  parts  on  wagons  drawn 
by  cable  a  distance  of  300  ft.  across  a  high 
light  bridge  cost  $37.76. 

It  took  a  5-ton  Locomobile  truck  draw- 
ing a  wagon  trailer  nine  trips  to  transport 
the  shovel  to  Modesto.  Including  interest, 
insurance,  depreciation  on  truck  and 
trailer,  repairs  and  rent,  the  transportation 
amounted  to  $441.75.  The  largest  and 
heaviest  single  piece  carried  is  shown  in 
the  photograph.  It  was  the  main  frame 
with  decking  attached,  and  was  10  ft.  wide, 
35  ft.  long  and  weighed  10 1/2  tons.  Its  for- 
ward end  was  supported  on  a  special  bolster 
just  forward  of  the  rear  wheels  of  the  truck, 
and  the  rear  end  was  carried  on  the  rear 
truck  of  a  5-ton  freight  wagon.  The  trailer 
wheels  failed  on  the  trip  and  had  to  be  re- 
newed, but  the  truck  came  through  safely. 
Assistance  costing  $11.40  was  rendered 
the  truck  driver  and  his  helper  in  unload- 
ing. While  it  took  21  8-man  days  to  dis- 
mantle the  shovel,  it  was  completely  re- 
assembled in  43  5-man  days  at  a  cost  of 
$194.45.  The  cost  of  getting  the  necessary 
tools,  lumber  and  other  equipment  on  the 
ground  for  the  work  of  moving,  and  re- 
turning them  after  the  shovel  was  ready  for 
use,  amounted  to  $46.40,  and  $50  would  be 
a  fair  charge  for  rent  on  this  equipment. 
It  cost  $20  additional  to  replace  broken  fire 
brick,  lumber  and  small  items. 


REMOVAL    OF    FORMS    FROM    175-FOOT    ARCHES    DETERMINED    BY    A    SIMPLE    TESTING    MACHINE 


A  small  crew  was  used  and  no  effort  was 
made  at  speed,  although  the  shovel  was 
ready  for  service  61  days  after  the  work 
started.  This  time  could  probably  have 
been  cut  in  half  if  sufficient  effort  had  been 
made.  The  work  was  supervised  by  William 
Lehlmkuhl,  who  also  handled  the  shovel  on 
its  previous  trip  above  referred  to.  On  this 
occasion,  it  took  49  days  working  with  all 
possible  speed  for  the  shovel  to  make  the 
land  and  rail  journey,  ford  the  Tuolumne 
River  and  dig  its  way  into  the  main  canal 
of  the  Turlock  irrigation  district. 


Machine  Tests  Samples  of  Concrete 
Before  Removing  Arch  Forms 

By  HAROLD  E.  KETCHUM 
Superintendent  The  Hunkin-Conkey   Construc- 
tion Co.,  Cleveland,  Ohio 

THE  MACHINE  shown  in  the  accom- 
panying photograph  for  testing  speci- 
mens of  concrete  used  in  pouring  the  arch 
ribs  of  the  Detroit-Superior  high  level 
bridge  in  Cleveland  was  made  on  the  work 
from  material  at  hand  for  about  $5.  It 
consists  of  a  12  X  12-in.  timber  4  ft.  long 
bolted  to  two  6  x  8-in.  sills  of  the  same 
length,  which  are  buried  flush  with  the 
ground.  The  lever  arm  is  hinged  on  a 
%-in.  bolt  through  two  4  x  4-in.  uprights. 
As  may  be  seen  in  the  photograph,  the  lever 
arm  is  shod  with  %  x  iy2-in.  iron  on  its 
upper  edge  and  also  on  its  lower  edge  near 


the  point  of  support.  The  load  is  applied 
to  the  test  piece  by  moving  a  216-lb.  weight 
suspended  from  the  lever  by  means  of  a 
roller  which  is  turned  by  hand. 

The  test  specimens,  which  are  made  in 
the  form,  of  plain  concrete,  are  3  ft.  long, 
4  in.  wide,  and  6  in.  deep.  One  of  them  is 
shown  in  the  machine.  They  are  placed  on 
knife-edge  supports  30  in.  center  to  center 
on  the  12  x  12-in.  timber,  and  a  knife  edge 
is  placed  on  top  of  the  beam  at  its  center. 
A  roller  is  used  to  transmit  the  load  from 
the  lever  arm  to  the  central  knife  edge. 

In  making  a  test  one  of  the  operators  fol- 
lows the  load  out  with  a  pencil,  the  final 
position  of  which  indicates  the  lever  arm 
when  the  beam  drops.  As  the  deflection  of 
a  plain  concrete  beam  is  negligible,  the 
fixed  knife  edge  supports  and  the  move- 
ment of  the  lever  arm  do  not  affect  the  ac- 
curacy of  the  results.  The  test  specimens 
of  1 :2 :4  concrete  14  days  old  show  a 
strength  of  from  250  lb.  per  square  inch  to 
^.00  lb.  per  square  inch,  depending  on  the 
weather.  A  strength  of  275  lb.  per  square 
inch  is  considered  sufficient  to  warrant  the 
removal  of  arch  centers,  the  arch  spans  be- 
ing from  130  to  175  ft.  This  simple  ma- 
chine represents  a  considerable  saving  over 
the  cost  of  having  the  specimens  tested  in 
a  laboratory,  which  was  done  at  first. 

The  Detroit-Superior  bridge  is  being 
built  in  the  city  of  Cleveland  by  the  Hun- 
kin-Conkey Construction  Company  for 
Cuyahoga  County,  for  which  K.  B.  Cowan 
is  resident  engineer. 


TEN-TON   UNDERFHAME  OF   STEAM   SHOVEL  MAKES  32-MILE   MOTOR  TRUCK  TRIP 


Domestic  Sales  of  Motor  Trucks  100  Per 
Cent  Greater  in  1915  Than  in  1914 

Domestic  sales  of  motor  trucks  and  de- 
livery wagons  in  the  United  States  during 
1915  were  100  per  cent  greater  than  in  1914, 
according  to  Harry  Wilkin  Perry,  secretary 
of  the  commercial  vehicle  committee  of  the 
National  Association  of  Automobile  Manu- 
facturers, in  an  article  published  in  the 
Literary  Digest.  The  European  war  has 
had  the  effect  of  tripling  the  productive  ca- 
pacity of  American  truck  factories.  One  of 
the  most  important  developments  of  the  past 
two  years  has  been  a  greatly  increased  out- 
put of  light  trucks  and  low-priced  delivery 
wagons.  The  tendency  is  toward  the  pro- 
duction of  cheaper  machines  without  sacri- 
fice in  quality. 


NEWS  OF  THE  WEEK 

Passing  Events  in  the  Civil  Engineering  and  Contracting  Fields 


With  Imposing  Ceremony  Massachusetts  Insti- 
tute Dedicates  New  $7,000,000  Buildings 

Masque  Portraying  Subjection  of  Elementary  Forces  by  Science- 
Formal    Dedication    and    Telephonic    Banquet    Main    Features 


With  imposing  pageantry,  impressive  formal 
exercises  and  an  enthusiastic  gathering  at  a 
banquet  in  which  transcontinental  telephony 
played  the  chief  role,  the  Massachusetts 
Institute  of  Technology  dedicated  this  week  its 
new  $7,000,000  home  on  the  bank  of  the  Charles 
River  in  Cambridge,  Mass.  Drawn  by  the  im- 
portance of  the  ceremony,  making  a  new  epoch 
in  the  institute's  life,  alumni  from  every  part 
of  the  land  and  from  foreign  countries  flocked 
to  Boston  to  take  their  part  in  the  great  event 
— to  wish  their  alma  mater  godspeed  in  the 
larger  work  made  possible  by  her  new  environ- 
ment and  by  her  co-operative  agreement  with 
Harvard. 

Ceremonies  Opened  Monday 

The  ceremonies  opened  Monday  with  fare- 
wells to  the  present  buildings.  Tuesday  even- 
ing with  medieval  pomp  the  seal,  the  charter 
and  the  archives  were  carried  from  the  old  to 
the  new  buildings.  A  solemn  procession 
garbed  in  the  costumes  of  the  Middle 
Ages  carried  the  treasures  to  the  bucentaur, 
a  stately  barge  built  in  the  Venetian  fash- 
ion. In  the  glare  of  searchlights  on  either 
bank  the  vessel  made  her  way  across  the 
Charles  River  to  the  Cambridge  side.  Dr. 
Richard  C.  Maclaurin,  president  of  the  insti- 
tute, and  Samuel  McCall,  governor  of  Massa- 
chusetts, with  appropriate  escorts,  awaited  the 
barge,  received  the  archives  and  seal  and  de- 
posited them  in  their  place  of  keeping.  Then 
followed  in  the  great  court  the  "Masque  of 
Power." 

The  masque  began  by  showing  Chaos — the 
elemental  powers  running  riot.  Wit,  Wisdom, 
and  Righteousness  conquered  the  elemental 
forces  one  by  one  and  Art  and  Science  followed 
where  Chaos  had  been.  Superbly  conceived, 
staged  and  acted,  the  masque  was  an  excellent 
prelude  to  the  formal  exercises  to  follow. 

Dedication  Attended  by  8000 

The  formal  dedication  exercises,  attended 
by  more  than  8000  people,  were  held  in  the 
great  court  Wednesday  afternoon.  From  '68 
to  '16,  every  class  was  represented,  each  class 
group  in  the  alumni  procession  being  preceded 
by  its  banner  in  the  class  colors.  Following 
the  alumni  came  a  distinguished  body  compris- 
ing the  corporation  of  the  institute,  delegates 
from  learned  societies  and  from  other  colleges, 
men  prominent  in  engineering  and  in  the  af- 
fairs of  the  State  of  Massachusetts  and  of  the 
nation.  The  dedicatory  address  by  the  presi- 
dent of  the  institute.  Doctor  Maclaurin,  was 
very  brief — "To  science  linked  with  industry" 
was  his  dedication  phrase.  The  governor  of 
Massachusetts  followed,  laying  emphasis  upon 
the  idea  that  the  material  improvements  just 
dedicated  and  the  technical  instruction  to 
which  they  will  conduce  are  of  no  avail  unless 
they  lead  to  spiritual  betterment. 

President  Lowell,  of  Harvard,  pointed  out 
that  the  most  enduring  of  human  institutions 
are  the  centers  of  higher  learning,  citing  the 
history  of  the  universities  of  Bologna  and 
Paris,  which  have  flourished  despite  all  the 
vicissitudes  through  which  their  states  have 
passed.  Such  institutions,  centers  of  enlight- 
enment and  spiritual  power,  are  worthy  of  the 
most  lavish  gifts  that  can  be  showered  on 
them.  Henry  Cabot  Lodge,  senior  United 
States  Senator  from  Massachusetts,  closed  the 
exercises   with   a   warning  to  young  men   of 


education  against  closing  their  minds  to  the 
accomplishments  of  older  people  and  of  those 
who  have  gone  before.  He  appealed  to  every 
educated  person  to  remember  that  he  is  a  unit 
in  the  making  of  the  nation  and  to  discharge 
faithfully  the  duty  following  from  his  relation 
to  the  state. 

The  closing  feature  of  the  dedication  pro- 
gram was  a  formal  banquet  at  Symphony  Hall 
Wednesday  night.  Fifteen  hundred  alumni  sat 
down  to  tables  and  1500  spectators,  alumni  and 
guests  filled  the  galleries.  At  every  seat  at 
the  tables  and  in  the  galleries  was  a  tele- 
phone receiver.  The  exercises  were  conducted 
through  the  courtesy  of  the  American  Tele- 
phone &  Telegraph  Company  entirely  over 
the  long-distance  wire.  Technology  clubs  at 
thirty-six  cities  were  on  the  line,  every  person 
in  every  city  having  an  individual  receiver. 
The  cheers  of  San  Francisco,  Los  Angeles  and 
other  points  were  clearly  heard  in  Boston,  while 
an  occasional  deafening  roar  told  that  all  the 
clubs  were  cheering  at  once.  Long-distance 
addresses  were  made  in  Boston  by  Charles  A. 
Stone,  President  Maclaurin,  Prof.  Michael 
Pupin,  Dr.  Alexander  Graham  Bell,  Orville 
Wright,  Prof.  C.  R.  Cross,  President  Lowell 
and  T.  Coleman  du  Pont.  In  San  Francisco, 
Prof.  Harris  J.  Ryan  made  a  wire  address;  in 
Chicago,  President  Judson,  of  the  University 
of  Chicago;  in  Seattle,  Judge  Thomas  Burke. 

Gifts  of  $1,000,000  Announced 

Gifts  of  $1,000,000  toward  an  endowment 
were  announced,  $800,000  of  this  being  given 
by  three  members  of  the  du  Pont  family.  The 
mysterious  "Mr.  Smith,"  donor  of  the  $3,500,- 
000  for  the  new  buildings,  will,  it  was  an- 
nounced, give  $5  to  every  $3  otherwise  raised 
for  endowment,  his  gift,  however,  not  to  ex- 
ceed $2,500,000.  The  gifts  from  others,  an- 
nounced Wednesday,  assure,  therefore,  $1,600,- 
000  of  Smith  money. 

At  the  Wednesday  commencement  exercises 
degrees  were  conferred  upon  375  candidates — 
the  largest  number  in  a  single  year  in  the 
institute's  record.  An  admirable  exhibit  of 
engineering  progress  in  the  last  half-century 
was  a  feature  at  the  new  buildings. 

President  Maclaurin  announced  that  the  two 
smaller  courts  in  the  new  group  of  buildings 
were  to  be  known  as  du  Pont  and  Lowell 
courts  after  T.  Coleman  du  Pont  and  Augustus 
Lowell,  the  latter  the  father  of  Harvard's 
president. 

The  exercises  were  closed  with  the  playing 
of  the  "Star  Spangled  Banner"  at  Washington 
and  formal  good-nights  from  President  Mac- 
laurin to  the  thirty-six  clubs  on  the  wire. 


Will  Hold  Better  Community  Con- 
ference in  Illinois 

A  "better  community"  conference  will  be 
held  at  the  University  of  Illinois,  June  20,  21 
and  22.  This  precedes  a  campaign  for  stimu- 
lating civic  improvements  so  that  Illinois  can 
make  a  good  showing  in  civic  progressiveness 
at  the  centennial  celebration  in  1918  of  the 
admission  of  the  state  into  the  Union.  The 
program  will  provide  for  liberal  discussion  of 
the  need  of  waterworks.  The  Illinois  section 
of  the  American  Waterworks  Association  is 
working  for  a  big  attendance.  Professor 
Hieronymus,  of  the  University  of  Illinois,  has 
charge  of  arrangements. 


Fire     in     Wood-Block     Flooring 
Twists  Steel  of  Omaha  Viaduct 

A  fire,  June  8,  which  originated  from  the 
overturning  of  a  tar  kettle  being  used  in  lay- 
ing the  cedar-block  pavement  of  the  new 
Locust  Street  viaduct  at  Omaha,  Neb.,  spread 
rapidly  over  about  500  ft.  of  the  bridge.  The 
new  structure,  not  yet  completed,  is  being 
built  by  the  Missouri  Pacific  Railway  at  a 
cost  of  about  $275,000.  The  damage  caused 
by  the  fire  is  roughly  estimated  at  $50,000. 
About  350  ft.  of  the  viaduct  floor  steel  was  so 
warped  and  twisted  by  the  heat  that  it  will 
have  to  be  replaced.     A  large  piece  of  the 


HEAT  WARPS  AND  TWISTS  STEEL  VIADUCT 

concrete  in  the  east  abutment  was  broken  off. 
The  Bates  steel  pole  shown  in  the  photograph 
was  the  only  one  of  the  three  poles  subjected 
to  the  heat  of  the  fire  which  showed  any  bend- 
ing effects.  Some  of  the  steel  I-beam  stringers 
were  badly  bent  and  twisted,  especially  those 
observed  in  the  photograph,  which  have  broken 
away  from  the  brackets  and  dropped  toward 
the  g^round.  A  high  wind  was  responsible  for 
the  great  heat  and  rapid  spread  of  the  flames. 


Damages  Alleged  Due  to  Levee 
Construction  Denied  by  Court 

A  decision  has  just  been  handed  down  by 
the  United  States  Supreme  Court  stating  that 
the  Mississippi  River  Commission  cannot  be 
enjoined  from  constructing  or  repairing  levees. 
The  decision  was  announced  in  one  of  a  series 
of  suits  begun  in  the  federal  district  courts 
in  four  Southern  states  by  a  citizen  of  Mem- 
phis in  behalf  of  himself  and  the  Riparian 
Land  Owners'  Association  against  the  Mis- 
sissippi River  Commission  and  various  state 
levee  boards.  The  argument  of  the  claimants 
that  the  river  bed  and  valley  were  identical 
was  held  to  be  inconsistent.  The  court  de- 
cided that  damages  alleged  to  result  from  the 
building  of  levees  cannot  be  recovered. 


Phoenix,  Ariz.,  to  Enlarge  Canal 

The  city  commission  of  Phoenix,  Ariz.,  has 
instructed  the  city  attorney  to  take  immediate 
action  toward  eliminating  the  Salt  River  Val- 
ley canal  which  passes  through  that  city.  The 
water  will  be  carried  outside  of  the  city  limits 
by  the  Maricopa  Canal,  which  will  be  en- 
larged.    The  work  will   cost   nearly  $53,000. 
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Course  at  Tech  Includes  Study 
in  Industrial  Plants 

Chemical-Engine«ring  Students  to  Spend  Year 
Studying   in   Six   Big   Plants   of  the   In- 
dustry— OflFers  Practical  Experience 

In  order  to  acquaint  students  with  actual 
manufacturing  conditions  the  new  school  of 
chemical  engineering  at  the  Massachusetts 
Institute  of  Technology  will  include  nine 
months'  study  at  various  industrial  plants. 
Five  plants  have  already  been  selected,  at 
each  of  which  one  professor  will  be  stationed. 
Students  will  spend  approximately  six  weeks 
at  each  plant.  A  special  building  to  be  con- 
structed at  each  station  will  contain  a  library 
as  well  as  a  lecture  room. 

The  student  spends  the  first  three  and  a  half 
years  of  the  course  in  obtaining  a  knowledge 
of  the  fundamentals  of  chemistry  and  engi- 
neering. The  next  nine  months  are  given  to 
study  in  five  or  six  industrial  plants.  The 
last  nine  months  are  devoted  to  laboratory 
work  at  Cambridge  in  the  buildings  just  dedi- 
cated. The  students  will  be  divided  into  as 
many  groups  as  there  are  stations  and  spend 
about  six  weeks  in  each  until  the  whole  cycle 
is  completed. 

Five  stations  have  been  selected.  One  is  to 
be  established  at  Somerville  for  the  study  of 
fuels  and  combustion.  The  laboratory  will  be 
in  connection  with  the  works  of  the  New  Eng- 
land Gas  &  Coke  Company.  A  second  will  be 
in  the  Eastern  Manufacturing  Company's 
plant  at  Bangor,  Me.,  where  the  broad  appli- 
cations of  electricity  at  comparatively  low 
temperatures  will  be  studied.  At  Niagara 
Falls  a  station  will  be  established  in  connec- 
tion with  the  Exolon  Manufacturing  Company, 
where  investigation  will  be  made  of  electricity 
at  high  temperatures.  Inorganic  chemistry 
will  be  the  general  line  of  investigation  at  the 
works  of  the  Atlas  Cement  Company,  at  Allen- 
town,  Pa.  The  fifth  station  will  be  with  one 
of  the  great  chemical  industries  near  New 
York  or  Chicago. 


Dallas  County  to  Improvie  Roads 

A  report  on  the  proposed  plan  of  complet- 
ing the  Dallas  County  (Tex.)  road  system  by 
building  roadways  above  high  water  or  con- 
structing concrete  roads  over  which  water 
may  flow  was  ordered  recently.  Approximate 
estimates  of  the  cost  will  also  be  made,  and 
the  complete  report  will  be  presented  in  about 
thirty  days.  Concrete  culverts  arc  expected 
to  be  used  to  a  large  extent. 


Roof  Collapses — Kills  Three 

The  roof  of  the  Casino  skating  rink  building 
at  Atlanta,  Ga.,  collapsed  June  9,  killing  three 
people  and  injuring  ten.  The  roof  of  the 
100  X  150-ft.  building  appears  to  have  slipped 
toward  the  rear  of  the  structure  and  slid  down 
between  the  walls  to  the  position  shown  in  the 


Fire    Destroys    $150,000    Wooden 
Pier  at  San  Francisco 

A  fire  on  pier  46  at  San  Francisco  complete- 
ly destroyed  that  structure  June  4.  The  dam- 
age to  the  pier  is  said  to  amount  to  $150,000 — 
its  construction  cost.  Merchandise  on  the  pier 
valued  at  more  than   $1,000,000  was  also  re- 


ROOF    OF    BUILDING    IN    ATLANTA    COLLAPSES — CAUSE    UNKNOWN 


picture.     The  blame  for  the  accident  has  not 
yet  been  fixed. 

The  roof  was  supported  by  wooden  arches, 
the  members  of  which  were  bolted  together 
and  stiffened  with  iron  rods.  The  arches 
rested  in  offsets  in  the  brick  side  walls.  The 
whole  structure  is  said  to  have  been  a  cheap 
and  unsafe  job.  Poor  material  and  workman- 
ship are  reported  as  probable  causes  contrib- 
uting to  the  accident. 


Road  Supervisors  Indicted  for  Neglect- 
ing Highways 

Judge  Ryan,  of  Doylestown,  Pa.,  at  the 
opening  of  the  June  criminal  court  told  the 
jury  that  if  reported  bad  road  conditions  in 
Bucks  County  were  evidently  caused  by  neglect 
of  supervisors,  indictments  should  be  returned 
to  that  effect.  As  a  result  two  supervisors 
were  charged  with  maintaining  public  nui- 
sances in  allowing  undesirable  road  conditions 
to  exist  in  their  townships. 


duced  to  ashes.     No  lives  were  lost,  although 
several  men  had  narrow  escapes. 

The  cause  of  the  fire  is  unknown.  A  small 
fire  broke  out  under  the  bulkhead  June  3,  but 
was  reported  by  the  fire  department  to  be 
completely  extinguished.  At  10  o'clock  the 
next  morning  flames  burst  through  the  floor 
of  the  200  x  800-ft.  pier  shed  and  spread  so 
rapidly  that  it  was  impossible  to  check  them. 
Officials  of  the  Luckenbach  Steamship  Com- 
pany, lessee  of  the  dock,  are  reported  as  favor- 
ing a  concrete  structure  to  replace  that  de- 
stroyed. 

County  Commissioners  of  Wash- 
ington Will  Meet  in  September 

W.  H.  Reed,  of  Tacoma,  commissioner  of 
Pierce  County,  Washington,  is  arranging  for 
a  meeting  Sept.  14,  15  and  16  of  the  State 
Association  of  County  Commissioners,  of 
which  he  is  president.  Among  the  speakers 
who  will  address  the  convention  are  Rufus  C. 
Holman,  commissioner  of  Multnomah  County 
and  president  of  the  Oregon  State  Association 
of  County  Judges  and  Commissioners,  who  will 
discuss  efficiency  and  economy  in  county  gov- 
ernment; Almon  H.  Fuller,  dean  of  engineer- 
ing, University  of  Washington,  whose  lecture 
will  be  on  highway  bridges.  Dr.  H.  K.  Benson, 
professor  of  industrial  chemistry,  University 
of  Washington,  will  present  a  paper  on  road 
bitumens.  The  county  engineers  of  the  State 
of  Washington  may  hold  a  joint  meeting  with 
the  commissioners  if  arrangements  can  be 
made. 


Everybody — Even  the  Governor — Works  on  Pennsylvania  Good-Roads  Day 


GOVERNOR  BRUMBAUGH  WAS  AN  ENTHUSI- 
ASTIC WORKER  RECENTLY,  WHEN  THE  MEN, 
WOMEN    AND    CHILDREN    OF    PENNSYLVANIA 


TURNED  OUT  TO  WORK  ON  THE  ROADS.  THE 
MAN  TO  THE  LEFT  (STOOPING)  IS  THE  GOV- 
ERNOR OF  PENNSYLVANIA. 


2330  Chicago  Engineers  March 

The  recent  preparedness  parade  in  Chicago 
included  in  its  130,000  marchers  2330  engi- 
neers headed  by  members  of  the  Naval  Con- 
sulting Board.  Bion  J.  Arnold,  member  of 
the  National  Naval  Consulting  Board,  was 
accompanied  by  four  members  of  the  Illinois 
board,  Robert  W.  Hunt,  F.  K.  Copeland,  Peter 
Junkersfeld  and  William  Hoskins,  and  by  one 
member  of  the  Michigan  board,  Gardner  S. 
Williams.  Wharton  Clay,  marshal  of  the  sec- 
tion, had  H.  S.  Baker,  E.  H.  Lee  and  D.  K. 
Tomlinson  as  his  aides.  Each  aide  had  com- 
mand of  a  division  headed  by  a  band.  The 
newspapers  said  that  the  engineers'  division 
was  one  of  the  best  organized  sections.  Two 
thousand  cadets  of  the  University  of  Illinois, 
one-half  of  whom  were  engineering  students, 
took  part  in  the  parade. 
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American  Waterworks  Association  Seeks  to 
Improve  Service  to  Its  Members 

Changes  in  Administrative  Policy  Foreshadowed  in  Presidential  Address 
of  N.  S.  Hill,  Jr.,  at  Annual  Convention  in  New  York,  June  5  to  9 

The  keynote  of  the  thirty-sixth  annual  convention  of  the  American  Waterworks 
Association,  which  concluded  its  five-day  session  at  the  Hotel  Astor,  New  York  City, 
June  9,  with  a  registered  attendance  of  about  1200  active  members,  associates  and 
guests,  was  sounded  in  the  address  of  the  retiring  president,  Nicholas  S.  Hill,  Jr., 
when  he  made  a  plea  for  enlarging  the  scope  of  the  service  of  the  organization  to  its 
members.  Radical  changes  in  the  administrative  policy  of  the  association  were  fore- 
shadowed  by  his  remarks,  among  them  being  the  separation  of  the  duties  of  secretary 
and  editor  and  the  appointment  of  a  trained  man  to  perform  the  new  editorial  duties 
proposed.  The  need  for  co-ordination  of  the  local  sections  and  the  parent  body  was 
emphasized,  and  the  suggestion  made  that  part  of  the  association's  funds  be  appropriated 
for  improving  the  quality  of  its  committee  work.  Great  stress  was  laid  upon  the  neces- 
sity for  enhancing  the  value  of  the  association's  technical  papers  and  printed  proceedings. 
In  fact,  the  whole  tone  of  President  Hill's  speech,  an  abstract  of  which  was  published 
in  last  week's  issue,  page  766,  indicated  that  the  association  was  awakening  to  a  reali- 
zation of  greater  opportunities.  The  prediction  was  freely  made  that  the  incoming 
administration,  under  the  leadership  of  Leonard  Metcalf,  the  newly  elected  president, 
would  write  a  new  page  of  progress  in  the  association's  history. 

Of  the  technical  papers  the  one  entitled 
"The  Typhoid  Toll,"  by  George  A.  Johnson, 
was  undoubtedly  the  feature  of  the  conven- 
tion. It  told  how  3000  lives  could  be  saved 
annually  by  the  filtration  of  city  water  sup- 
plies and  presented  the  case  for  pure  water 
in  a  forceful  and  easily  understandable  man- 
ner.    This  contribution  elicited  more  discus- 


sion than  any  other  paper  on  the  program. 
Among  the  other  technical  papers  the  one 
on  pumping  machinery,  by  J.  N.  Chester,  and 
that  on  reservoirs,  by  Dabney  H.  Maury,  were 
received  with  marked  favor  by  the  delegates. 

As  usual,  a  number  of  committee  reports 
were  scheduled  for  presentation,  but  few  were 
made  in  a  form  other  than  that  of  "progress." 
An  innovation  this  year  was  the  creation  of  a 
committee  on  city  planning,  and  its  report, 
presented  by  the  chairman,  E.  P.  Goodrich, 
consulting  engineer,  of  New  York  City.  It 
easily  overshadowed  any  of  the  others  in  point 
of  general  interest,  although  the  report  of  the 
committee  on  electrolysis,  by  Prof.  Albert  F. 
Ganz,  called  forth  a  vehement  protest  from 
Dabney  H.  Maury,  who  objected  to  the  Amer- 
ican Waterworks  Association's  participation  in 
the  work  of  the  Joint  National  Committee  on 
Electrolysis.  This  body,  he  charged,  was  so 
constituted  that  members  of  the  waterworks 
industry  could  hope  to  exert  very  little  in- 
fluence in  its  deliberations. 

Superintendent's  Day,  which  had  been  her- 
alded as  an  all-day  forum  for  the  discussion 
of  practical  waterworks  problems  by  practical 
men,  was  cut  short  at  the  close  of  the  morning 
session  Thursday,  and  the  afternoon  period 
was  given  over  to  an  organ  recital  in  the  grand 
ballroom  of  the  Hotel  Astor,  where,  inci- 
dentally, the  exhibit  of  waterworks  equipment 
and  supplies  was  staged.  The  superintendents 
expressed  a  great  deal  of  dissatisfaction  at 
this  move,  which  resulted  in  the  passage  of  a 
resolution  calling  for  at  least  two,  and  if  pos- 
sible three  sessions  for  superintendents  at 
future  conventions. 

New  Officers 

As  a  result  of  a  letter  ballot  the  following 
officers  were  elected  for  the  ensuing  year: 
President,  Leonard  Metcalf,  consulting  engi- 
neer, of  Boston,  Mass.;  vice-president,  Theo- 
dore A.  Lei  sen,  general  superintendent.  Board 
of  Water  Commissioners,  Detroit,  Mich.; 
treasurer,  James  M.  Caird,  consulting  engi- 
neer, Troy,  N.  Y.;  trustees,  F.  W.  Cappelen, 
city  engineer,  Minneapolis,  and  M.  L.  Worrell, 
general  manager  of  waterworks.  Meridian, 
Miss.  The  executive  committee  reappointed 
J.  M.  Diven  secretary  for  the  ensuing  year 
and  referred  to  the  publication  committee,  for 
report,  the  matter  of  securing  an  editor  for 
the  association's  publications. 

Richmond,  Va.,  was  chosen  as  the  scene  of 


the  1917  annual  convention,  and  the  following 
nominating  committee  was  selected  to  name 
candidates  for  office  next  year:  George  A. 
Johnson,  consulting  engineer.  New  York  City; 
Edward  E.  Wall,  water  commissioner,  St. 
Louis,  Mo.;  Frank  C.  Jordan,  secretary,  In- 
dianapolis Water  Company;  H.  Hymmen, 
superintendent  of  waterworks,  Berlin,  Ont., 
and  George  W.  Batchelder,  water  commis- 
sioner, Worcester,  Mass. 

New  Membership  Record 

That  the  association  is  in  a  flourishing  con- 
dition, both  financially  and  in  regard  to  mem- 
bership, was  made  clear  at  the  opening  session 
June  6,  when  the  regular  committees  made 
their  reports.  Secretary  Diven  reported  a  net 
gain  in  membership  of  103  during  the  year, 
the  figures  being:  Active  members,  1123; 
corporate  members,  79;  associate  members, 
123;  honorary  members,  7 — a  total  of  1332. 

For  the  finance  committee,  H.  E.  Keeler,  of 
Chicago,  announced  a  new  era  in  the  asso- 
ciation's history.  There  are  no  unpaid  bills 
and  the  organization  has  about  $7,000  in  the 
bank.  Of  this  amount  about  $3,000  represents 
the  cash  balance  and  the  remaining  $4,000  an 
investment  in  municipal  bonds.  These  figures 
were  elaborated  in  the  report  of  the  treasurer, 
J.  M.  Caird.  Last  year  the  finance  committee 
regulated  its  expenditures  according  to  a 
budget  system,  which  has  proved  so  successful, 
according  to  Mr.  Keeler,  that  it  will  be  re- 
peated this  year.  He  presented  for  approval 
a  budget  calling  for  an  expenditure  of  about 
$10,000  this  year.  Some  of  the  items  are: 
Convention,  $700;  committee  work,  $400;  local 
sections,  $500;  secretary,  $1,800;  printing 
$5,000;  contingencies,  $500. 

The  formation  of  local  sections,  according 
to  the  report  of  John  W.  Alvord,  who  spoke 
for  the  publication  committee,  has  increased 
the  printing  bill  and  general  cost  of  issuing 
the  Journal,  but  in  view  of  the  association's 
present  satisfactory  financial  status  no  em- 
barrassment is  anticipated  in  meeting  the 
heavier  obligations. 

Special  Inrestigations 

Committee  reports  were  the  order  of  the 
day  during  the  afternoon  session  of  June  6. 
Of  nine  committees  scheduled  to  present  their 
findings,  only  one  submitted  a  final  report,  and 
this  dealt  with  standard  specifications  for  hy- 
drants and  valves.  It  was  presented  by  B.  C. 
Little,  who  told  the  convention  of  the  co-opera- 
tive work  which  had  been  done  by  his  com- 
i.iittee  and  a  similar  committee  of  the  New 
England  Waterworks  Association.  The  two 
bodies  were  able  to  agree  on  all  except  three 
points.  The  differences  of  opinion  related  to 
friction  losses  in  hydrants,  nipples  and  sizes 
of  stems.  John  H.  Gregory  submitted  a  prog- 
ress report  of  the  committee  on  standard  speci- 


fications of  cast-iron  pipe.  This  committee 
also  has  been  working  in  co-operation  with  the 
New  England  Waterworks  Association  and 
with  cast-iron  pipe  manufacturers.  Mr.  Greg- 
ory made  a  plea  for  funds  in  order  that  the 
work  of  his  committee  might  be  prosecuted 
effectively. 

What  promised  to  be  one  of  the  most  im- 
portant reports  was  the  one  of  the  committee 
on  depreciation,  of  which  Leonard  Metcalf  is 
chairman.  The  report  is  practically  finished 
now,  but  inasmuch  as  there  are  several  points 
which  still  need  consideration  by  the  full  mem- 
bership of  the  committee  the  presentation  of 
this  document  was  deferred.  Scotland  G. 
Highland's  report  on  plumbing  codes  raised 
several  objections.  He  advocated  that  the  city 
water  department  control  plumbing  inside  a 
building,  but  the  sense  of  the  meeting  seemed 
to  be  that  this  enlargement  of  the  water  de- 
partment's duties  would  merely  add  to  the 
present  complexities  of  inspection  and  permit 
routine  necessary  in  constructing  a  building. 
The  report  was  referred  back  to  the  committee. 

While  the  committee  on  mechanical  analysis 
of  sand  submitted  only  a  progrress  report,  Ed- 
gar M.  Hoopes,  Jr.,  city  engineer  of  Wilming- 
ton, Del.,  pointed  out  that  the  matter  of  a 
standard  screen  scale  for  use  by  all  industries 
is  now  under  consideration  by  the  U.  S.  Bureau 
of  Standards.  During  a  recent  conference 
with  that  body  representatives  of  the  Amer- 
ican Waterworks  Association  and  other  tech- 
nical societies  were  present.  It  seems  safe  to 
predict  that  a  recommendation  will  be  adopted 
providing  for  the  rating  of  screens  by  the  size 
of  opening  rather  than  by  the  mesh  number. 

No  National  Association  Yet 

That  the  time  is  not  yet  ripe  for  an  amalga- 
mation of  the  American  Waterworks  Associa- 
tion and  the  New  England  Waterworks  Asso- 
ciation was  made  clear  from  the  remarks  of 
Leonard  Metcalf  in  reply  to  a  motion  by  Dow 
R.  Gwinn,  instructing  the  executive  committee 
to  investigate  and  report  upon  the  matter  be- 
fore the  close  of  this  year's  convention.  Mr. 
Gwinn  favored  the  coalition  of  the  two  bodies 
and  was  of  the  opinion  that  the  time  had  come 
for  definite  action.  President  Metcalf,,  how- 
ever, did  not  concur  in  this  belief.  "It  is  out 
of  the  question  at  present,"  he  said,  "to  hope 
for  a  single  national  waterworks  association 
and  direct  effort  toward  this  end  now  is  ill- 
advised.  In  fact,  it  might  have  the  effect  of 
creating  a  breach  between  the  two  associations. 
While  the  two  organizations  are  to-day  closer 
together  than  ever  before,  a  consolidation,  if 
it  ever  does  come,  must  come  gradually  and  not 
by  forced  effort." 

Some  of  the  major  elements  that  tend  to 
reduce  pumping-plant  efficiency  were  discussed 
in  a  paper  by  J.  N.  Chester,  consulting  engi- 
neer, of  Pittsburgh  (see  page  804).  In  many 
instances,  he  said,  from  20  to  only  5  per  cent 
of  the  heat  in  coal  fired  under  boilers  is  con- 
verted into  useful  work,  and  he  undertook 
to  show  some  of  the  causes  which  account  for 
this  slow  efficiency.  In  the  discussion  Capt 
H.  G.  H.  Tarr  spoke  of  the  need  for  "hitching 
up  engineering  to  the  dollar,"  and  advocated 
consideration  of  the  human,  as  well  as  the 
mechanical,  problem  in  securing  pumping-plant 
efficiency.  He  went  on  record  in  favor  of 
giving  bonuses  to  firemen  who  succeed  in  run- 
ning their  boilers  on  less  than  a  specified 
quantity  of  coal. 

Protest  on  Electrolysis 

What  was  characterized  by  President 
Leonard  Metcalf  as  a  "frank,  fearless  and 
splendid  stand"  was  taken  by  Dabney  H. 
Maury,  consulting  engineer,  of  Chicago,  when 
he  made  a  vehement  protest  against  the  par- 
ticipation by  the  American  Waterworks  Asso- 
ciation in  the  work  of  the  Joint  National  Com- 
mittee on  Electrolysis,  which  has  in  prepara- 
tion a  report  dealing  with  the  subject  of  stray 
electric  currents  and  their  effect  on  subsur- 
face structures.  This  national  committee,  Mr. 
Maury  stated,  is  made  up  of  three  members 
each  from  the  following  organizations :  Amer- 
ican  Waterworks  Association,  American   Gas 
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Institute,  National  Gas  Association,  American 
Telegraph  &  Telephone  Company,  National 
Electric  Light  Association,  American  Railway 
Engineering  Association,  American  Electric 
Railway  Association  and  the  American  Insti- 
tute of  Electrical  Engineers.  In  addition,  the 
U.  S.  Bureau  of  Standards  is  represented  by 
one  member.  Mr.  Maury  was  explicit  in  stat- 
ing that  the  national  committee's  membership 
indicated  a  preponderance  in  favor  of  the  elec- 
tric and  street  railway  interests  and  that 
members  of  the  American  Waterworks  Asso- 
ciation, concerned  solely  with  the  integ^rity  of 
subsurface  pipe  lines,  could  expect  to  wield 
little  influence  in  its  deliberations.  His  ex- 
coriation was  precipitated  by  the  report  of 
the  American  Waterworks  Association's  com- 
mittee on  electrolysis,  presented  by  Albert  F. 
Ganz,  professor  of  electrical  engineering  at  the 
Stevens  Institute  of  Technology. 

Taking  up  the  composition  of  the  National 
Joint  Committee  on  Electrolysis  Mr.  Maury 
contended  that  there  existed  a  community  of 
interest  between  the  gas  and  electric  indus- 
tries and  that  it  was  misleading  to  say,  as 
Professor  Ganz  had  done,  that  pipe  owners 
could  be  considered  to  have  a  majority  control 
of  the  committee.  On  the  contrary,  he  stated, 
the  waterworks  men  were  hopelessly  in  the 
minority. 

Professor  Ganz  Replies  to  Critics 

Professor  Ganz  replied  to  his  critics  by 
stating  that  the  action  of  the  national  joint 
committee  could  not  be  considered  as  binding 
upon  the  association  which  had  appointed  rep- 
resentatives to  it.  He  believed  that  the  forma- 
tion of  the  national  committee  was  a  step  for- 
ward in  adjusting  the  differences  between  the 
street  railway  companies  and  the  interests 
concerned  with  metallic  pipe  lines.  He  did  not 
see  in  the  joint  committee  work  the  menace 
which  was  hinted  at  by  Mr.  Maury.  Pro- 
fessor Ganz  said  that  the  association's  former 
committee  report,  submitted  when  Mr.  Maury 
was  chairman,  was  exceedingly  drastic  and 
prescribed  results  which  were  impossible  of 
attainment.  The  older  report,  he  pointed  out, 
required,  in  effect,  a  double  trolley  system,  a 
feature  which,  in  his  opinion,  there  is  small 
possibility  of  inducing  the  street  railways  to 
adopt.  "We  can  provide  adequate  means  of 
safeguarding  pipe  lines,"  said  Professor  Ganz, 
"without  changing  from  the  single  to  the 
double  trolley."  After  a  prolonged  discussion 
the  report  of  the  committee  on  electrolysis  was 
ordered  received,  but  not  approved.  It  was 
also  provided  that  a  committee  be  continued 
in  power  for  further  investigation  of  the  sub- 
ject. 

Chemical  and  Bacteriological  Section 

By  building  a  plant  costing  $30,000  to  re- 
claim lime  from  the  sludge  in  the  settling 
basins  at  its  filtration  plant  the  waterworks 
department  of  Columbus,  Ohio,  according  to 
Charles  P.  Hoover's  paper,  presented  at  the 
meeting  of  the  chemical  and  bacteriological 
section  June  8,  estimates  that  a  saving  of 
$9,000  per  year  will  be  realized  in  the  cost 
of  lime  alone.  An  abstract  of  Mr.  Hoover's 
paper  appears  on  page  806. 

Some  of  the  problems  which  confront  the 
staff  of  the  state  water  laboratory  were  dis- 
cussed by  L.  H.  Van  Buskirk  of  the  Ohio 
State  Board  of  Health.  Mr.  Van  Buskirk 
made  a  plea  for  uniformity  of  methods  in  the 
collection  an(l  shipment  of  samples  of  water 
for  analysis.  In  the  interpretation  of  results, 
it  was  pointed  out,  an  inspection  of  the  source 
of  supply  should  be  given  great  weight.  Test? 
for  B.  coli  as  indicators  of  water  pollution 
were  discussed  by  Prof.  C.  E.  A.  Winslow. 

City  Planning 

In  presenting  his  committee  report,  E.  P. 
Goodrich  defined  city  planning  as  foresight 
in  municipal  matters.  He  called  attention  to 
the  po.ssibilities  of  the  joint  use  of  park  lands 
and  cited  a  case  at  Baltimore  where  a  golf 
course  flanks  the  Lake  Montebello  reservoir. 
A  questionnaire  on  the  subject  of  subsurface 


pipe  galleries  brought  out  the  opinion  that 
utility  galleries  are  economical  only  for  large 
cities.  The  report  pointed  to  the  undeveloped 
field  of  usefulness  for  the  subsurface  water 
hydrant  in  localities  where  snow  and  ice  do 
not  prevail  during  the  winter  months.  At  the 
present  time,  according  to  Allen  Hazen,  no 
.American  manufacturer  is  making  a  subsur- 
face hydrant,  and  he  believes  that  it  might 
find  favor  in  some  of  the  cities  on  the  Pacific 
Coast  and  in  the  South. 

Dabney  H.  Maury's  paper  on  reservoirs 
brought  forth  a  discussion  in  which  many 
members  participated.  His  paper  is  published 
in  abstract  on  page  803. 

The  Typhoid  Toll 

Toward  the  end  of  the  final  session  of  the 
convention,  at  about  noon,  June  9,  President 
Hill  called  upon  George  A.  Johnson  for  his 
paper  entitled  "The  Typhoid  Toll"  (see  page 
803).  The  paper  had  been  originally  sched- 
uled for  the  evening  session  of  June  7,  but 
had  to  be  postponed  because  the  greater  part 
of  the  evening  was  taken  up  in  listening  to 
speeches  presenting  claims  of  various  cities 
for  the  next  convention  of  the  association  and 
in  balloting — two  votes  being  necessary  before 
a  majority  was  secured.  In  announcing  Mr. 
Johnson's  paper  President  Hill  had  some  diffi- 
culty in  recalling  its  title,  and  there  was  a 
slight  pause  while  he  hunted  through  his  pro- 
gram to  find  it.  "I  don't  wonder  that  Mr. 
Hill  has  forgotten  the  title  of  my  paper,"  said 
Mr.  Johnson,  "as  I  have  waited  so  long  to 
deliver  it  that  I  have  almost  forgotten  it  my- 
self." 

Mr.  Johnson  confined  his  remarks  merely  to 
a  brief  resume  of  his  paper,  which  had  been 
printed  in  the  association's  Journal.  Judging 
by  the  amount  of  discussion  which  followed, 
Mr.  Johnson's  paper  created  a  more  wide- 
spread interest  than  any  single  contribution 
offered  to  the  convention  during  its  five-day 
session.  Paul  Hansen,  chief  engineer  of  the 
Illinois  State  Board  of  Health,  characterized 
the  paper  as  a  mine  of  information  for  health 
oflScials  who  wish  to  place  the  typhoid  prob- 
lem before  the  public  in  a  way  that  will  im- 
press it  forcibly.  The  part-time  health  officer, 
he  said,  is  responsible  for  many  of  the  short- 
comings of  health  departments. 
■  "No  greater  service  can  be  performed  in 
the  interest  of  public  health,"  said  Mr.  Han- 
sen, "than  to  urge,  in  season  and  out  of  sea- 
son, the  employment  of  the  full-time  health 
officer."  Mr.  Johnson's  contention  that  state 
boards  of  health  should  not  be  given  power 
to  review  plans  met  with  opposition  from  JMr. 
Hansen.  He  held  that  state  boards  should 
have  such  power  and  that  as  a  check  upon  un- 
fair rulings  a  commission  of  expert  engineers 
be  appointed  as  a  sort  of  court  of  appeal. 
Such  a  plan,  it  was  pointed  out,  has  worked 
well  in  Ohio. 

Allen  Hazen  declared  that  his  predictions, 
regarding  the  lowering  of  the  death  rate  by 
pure  water,  made  many  years  ago,  are  now 
being  fulfilled.  He  sounded  a  note  of  warn- 
ing, however,  in  referring  to  chlorination. 
With  the  advent  of  this  form  of  sterilization, 
he  said,  there  is  a  tendency  to  slight  the  de- 
sign of  filtration  works  and  to  depend  upon 
the  sterilizing  equipment  to  do  the  work  which 
should  properly  be  done  by  the  filters. 

Facts  and  Figures  Important 

The  consensus  of  opinion  seemed  to  be  that 
the  facts  and  figures  regarding  the  preven- 
tion of  typhoid  fever  by  pure  water  were 
important  enough  to  warrant  wide  publicity. 
One  of  the  speakers  suggested  that  an  ele- 
mentary course  on  typhoid  and  its  preven- 
tion by  filtered  water  should  be  made  a  part 
of  the  curriculum  of  the  public  schools 
throughout  the  country.  Theodore  Horton, 
chief  of  the  engineering  division  of  the  New 
York  State  Department  of  Health,  gave  figures 
to  demonstrate  how  the  typhoid  curve  had  been 
lowered  abruptly  following  the  organization 
of  an  engineering  division  to  control  the  purity 
of  water  supply.     M.  N.  Baker  urged  the  ap- 


pointment of   sanitary   engineers,   instead   of 
physicians,  as  state  and  city  health  officers. 

There  were  fifteen  written  discussions, 
among  them  communications  from  Dr.  Harvey 
W.  Wiley  and  Surgeon-General  Rupert  Blue, 
which  could  not  be  presented  for  lack  of  time. 
A  resolution  was  passed  authorizing  the  pub- 
lication of  Mr.  Johnson's  paper  in  pamphlet 
form  and  its  distribution  to  municipal  de- 
partments and  newspapers  throughout  the 
country. 

Superintendents     Object     to     Curtailment     of 
Their  Sessions 

Dissatisfaction  was  expressed  at  the  man- 
ner in  which  Superintendents'  Day  was 
handled.  The  complaints  were  leveled  mainly 
at  the  amount  of  time  devoted  to  hearing  the 
insurance  companies'  side  of  the  private  fire- 
service  question,  though  allusion  was  made  to 
the  fact  that  less  and  less  time  has  been  de- 
voted to  matters  of  interest  to  superintendents 
at  successive  conventions  during  recent  years. 
Secretary  Diven  replied  to  the  criticisms,  in 
part,  by  stating  that  in  arranging  the  program 
he  had  received  very  little  assistance  from  the 
superintendents  themselves.  As  a  result  of 
the  discussion  a  resolution  was  passed  calling 
upon  the  president  and  the  executive  commit- 
tee to  arrange  for  three  sessions  for  superin- 
tendents at  the  next  convention. 

Early  in  what  was  scheduled  as  the  morning 
session  the  chairman  proposed  that  instead  of 
holding  two  sessions  —  morning  and  afternoon 
—  as  the  program  called  for,  one  schedule 
lasting  until  1.30  p.  m.  be  held.  Only  one 
objection  was  registered  against  the  proposal, 
and  upon  being  referred  to  vote  the  suggestion 
was  unanimously  adopted.  The  entire  morn- 
ing, with  the  exception  of  two  brief  papers 
and  a  short  time  given  to  closing-up  matters, 
was  then  given  up  to  a  discussion  of  the  pri- 
vate fire-service  question. 

Insurance  Viewpoint  Presented 

A.  H.  Blauvelt,  associate  manager  of  the 
Western  Factory  Insurance  Association,  of 
Chicago,  opened  the  discussion  by  explaining 
the  insurance  companies'  point  of  view,  al- 
though with  the  reservation  that  there  was 
very  little  cohesion  or  agreement  among  their 
representatives  in  respect  to  the  private  fire- 
service  question.  The  beneficiary  from  a  pri- 
vate fire  service,  the  property  owner,  should 
pay,  he  believed,  for  the  extra  service  ren- 
dered. He  held  also  that  the  property  owner 
should  pay  for  the  cost  of  installing  and  main- 
taining the  system.  A  general  installation  of 
such  services,  it  was  maintained,  would  make 
special  provisions  for  their  care  on  the  part 
of  the  water  company  absolutely  unavoidable. 

The  insurance  companies  are  practically 
agreed  that  a  4-in.  connection  for  a  sprinkler 
system  is  all  that  can  be  asked  for.  Joint  con- 
nection to  other  sources  of  supply,  according 
to  Mr.  Blauvelt,  is  a  dangerous  practice  on 
account  of  the  likelihood  of  contaminated 
water  getting  into  the  mains.  All  meters  are 
liable  to  act  as  trash  racks  and  for  that  rea- 
son provision  should  be  made  to  bypass  around 
them.  The  waterworks  unquestionably  should 
charge  for  fire  service,  he  stated.  A  charge 
not  exceeding  $50  has  been  proved  by  experi- 
ence to  be  collectible  without  difficulty.  A 
higher  charge  might  be  justified,  but  the  like- 
lihood of  its  being  collected  without  a  great 
deal  of  trouble  would  be  small. 

Following  Mr.  Blauvelt's  paper  there  was 
general  discussion  lasting  several  hours,  the 
result  of  which  was  a  resolution,  offered  by 
J.  M.  Diven,  that  the  president  and  executive 
board  be  instructed  to  appoint  a  committee 
tn  confer  with  other  associations  and  formulate 
i,  set  of  rules  for  private  fire  service.  This 
resolution  was  opposed  on  the  ground  that  in 
such  a  matter  the  American  Waterworks 
Association  should  be  suflScient  unto  itself.  The 
general  sense  of  the  gathering  was,  however, 
that  the  insurance  companies  were  vitally  con- 
cerned in  such  matters,  as  were  also  the  man- 
ufacturers, and  the  resolution  as  finally 
adopted  included  the  two  interests. 
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A  great  deal  of  favorable  comment  was 
heard  on  the  excellent  arrangements  for  the 
convention  at  the  Hotel  Astor.  The  grand 
ballroom  was  given  over  to  the  exhibits  and 
there  were  two  meeting  rooms  available  for 
general  and  special  sessions.  The  promenade 
afforded  a  convenient  lounge  for  the  members 
and  was  used  by  small  groups  for  informal 
discussions. 

Rain  interfered  with  the  entertainment  fea- 
tures. The  trip  to  the  Kensico  dam  of  the 
Catskill  aqueduct  was  made  during  a  heavy 
storm,  but  as  the  rain  continued  on  June  9  tho 
trip  to  Coney  Island  had  to  be  abandoned.  A 
smoker  was  substituted  for  it.  On  the  eve- 
ning of  June  8  there  was  a  reception  and 
dance  tendered  to  the  president  and  delegates 
by  the  Waterworks  Manufacturers'  Associa- 
tion. 

More  than  70  firms  participated  in  the  ex- 
hibits, which  were  well  staged  in  the  grand 
ballroom.  Men  who  have  been  attending  the 
conventions  of  the  association  for  many  years 
said  that  the  exhibit  was  the  best  in  the  or- 
ganization's history. 

To  stimulate  an  increase  in  membership 
President  Hill  this  year  offered  a  handsome 
silver  cup  to  the  section  reporting  the  greatest 
per  capita  increase.  The  prize  was  won  by 
the  newly  formed  Canadian  section,  which 
showed  a  gain  of  35  per  cent. 


A.  E.  Cluett  Made  Chairman  of  Troy 

Harbor  Commission 

A.  E.  Cluett,  member  of  the  firm  of  Cluett, 
Peabody  &  Company,  of  Troy,  N.  Y.,  has  been 
made  chairman  of  the  recently  organized  har- 
bor and  dock  commission  of  that  city.  Mr. 
Cluett  is  a  graduate  of  the  Massachusetts  In- 
stitute of  Technology  and  has  superintended 
the  construction  of  many  buildings  for  his 
company.  The  commission  will  expend  near- 
ly $2,000,000  in  improving  Troy's  docks  and 
river  front. 


Military  Engineering  Meetings  in 
Chicago  End — Drill  Begins 

Having  concluded  the  course  of  lectures  on 
military  engineering  with  a  papc-  on  "Fortifi- 
cations" by  Capt.  H.  B.  Sauerman,  consulting 
engineer,  the  joint  committee  in  Chicago  has 
arranged  for  practical  outdoor  work.  The  lec- 
tures have  accomplished  their  intended  pur- 
pose— that  of  showing  the  engineer  the  futility 
of  expecting  a  commission  without  military 
training.  For  members  who  cannot  join  the 
National  Guard  or  attend  training  camp,  drill 
was  started  in  Grant  Park  June  8  and  will  be 
continued  on  Thursday  evenings.  The  strong 
showing  made  by  the  engineers  in  the  pre- 
paredness parade  accentuated  the  call  for  per- 
sonal instruction.  Later  in  the  season  there 
will  be  exercises  in  map-sketching  in  conjunc- 
tion with  the  engineer  company  of  the  Illinois 
National  Guard,  the  officers  of  which  have 
worked  in  the  closest  harmony  with  the  joint 
committee.  Before  every  lecture  they  have 
given  informal  instruction  in  the  rudiments 
of  the  routine  training. 


$2,000,000  Fire  at  Baltimore 

A  fire  on  June  13  at  Canton,  Md.,  a  suburb 
of  Baltimore,  destroyed  elevator  3  belonging 
to  the  Pennsylvania  Railroad,  damaged  two 
vessels  and  burned  a  string  of  freight  cars. 
It  is  thought  that  fourteen  men  were  killed 
and  al)out  forty  injured.  The  damage  to  the 
elevator,  ships  and  grain  is  estimated  at 
$2,000,000.  The  conflagration  is  said  to  have 
been  caused  by  an  explosion  of  grain  dust. 
The  explosion  wrecked  the  upper  part  of  the 
elevator  and  the  whole  building  was  ablaze 
in  a  few  minutes.  The  flames  spread  to  an 
adjacent  pier,  where  considerable  damage  was 
done.  The  steamships  Willem  Van  Driel,  St., 
and  Welbeck  Hall,  which  were  loading  grain, 
were  badly  burned  and  damaged  by  falling 
wreckage. 


Leonard  Metcalf  Made  President  of 
Waterworks  Association 

Leonard  Metcalf,  consulting  engineer,  of  the 
firm  of  Metcalf  &  Eddy,  Boston,  was  installed 
last  week  as  president  of  the  American  Water- 
works Association  to  succeed  Nicholas  S.  Hill, 
Jr.,  whose  term  of  office  expired.  Mr.  Metcalf 
was  the  unanimous  choice  of  the  nominating 
committee  selected  at  last  year's  convention 
and  his  election  is  the  result  of  a  letter  ballot 
of  the  membership  counted  recently.  In 
order  that  he  might  be  inducted  into  office  Mr. 
Metcalf  made  the   trip   across   the   continent 


Elected   to  the   Presidency   of   American 
Waterworks    Association 
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from  San  Francisco  to  the  opening  session  of 
the  convention  in  New  York  City. 

Mr.  Metcalf  enjoys  the  distinction  of  having 
been  honored  with  the  presidency  of  the  coun- 
try's two  greatest  waterworks  associations — 
the  American  and  the  New  England.  He  was 
elected  to  the  presidency  of  the  New  England 
Waterworks  Association  at  its  annual  meet- 
ing held  in  Boston,  Jan.  13,  1915,  and  served 
at  the  head  of  that  organization  until  suc- 
ceeded this  year  by  William  F.  Sullivan. 

Mr.  Metcalf  was  born  in  Galveston,  Tex.,  in 
1870,  and  received  his  degree  from  the  Massa- 
chusetts Institute  of  Technology  in  1892.  Dur- 
ing recent  years  he  has  been  giving  the  greater 
part  of  his  time  to  matters  of  valuation  and 
rate  making  and  testifying  in  legal  cases.  In 
this  specialized  field  he  is  regarded  as  one  of 
the  country's  leading  authorities.  For  the 
last  two  years  he  has  spent  most  of  his  time 
in  California  on  the  case  of  the  Spring  Valley 
Water  Company  in  San  Francisco.  In  col- 
laboration with  his  partner,  Harrison  P.  Eddy, 
Mr.  Metcalf  completed  a  three-volume  work 
on  "American  Sewerage  Practice." 


Town  Wants  Engineering  Advice 

The  citizens  of  Mount  Pulaski,  111.,  are  look- 
ing for  an  engineer  who  can  tell  them  how 
to  rid  the  waterworks  system  of  moss.  The 
growth  in  the  storage  tank  during  the  past 
year  has  necessitated  turning  off  the  water 
several   times. 


Savannah   Ocean  Terminals  Completed 

The  new  terminals  of  the  Ocean  Steamship 
Company  at  Savannah,  Ga.,  have  been  com- 
pleted. They  occupy  20  acres  along  the  Sa- 
vannah River  and  consist  of  a  slip  1020  ft. 
long  and  225  ft.  wide,  flanked  on  the  sides  by 
freight  sheds  with  trackage  for  225  cars. 


Engineering  Society  Activities 


The  Boston  Society  of  Civil  Engineers  will 
hold  a  field  day  June  21  in  conjunction  with 
the  New  England  Waterworks  Association. 
The  engineers  will  leave  Boston  at  10  a.  m.  for 
Pemberton.  The  trip  will  be  made  by  boat 
and  the  program  will  be  nearly  the  same  as 
last  year. 

The  Society  of  San  Diego  County  (Cal.) 
Engineers  has  been  organized  for  the  purpose, 
it  is  said,  of  placing  more  authentic  data  be- 
fore the  taxpayers  of  that  county.  J.  E. 
Sellers  and  Paul  Watson  are  president  and 
secretary. 

The  Colorado  Association  of  Members  of  the 
American  Society  of  Civil  Engineers  held  its 
annual  meeting  June  10  at  Denver.  J.  B.  Lip- 
pincott,  consulting  hydraulic  engineer,  of  Los 
Angeles,  described  the  work  on  the  Los  An- 
geles aqueduct. 

The  Rochester  Society  of  Technical  Drafts- 
men will  hold  regular  meetings  the  last  Thurs- 
day of  each  month  in  the  Sibley  Block, 
Rochester,  N.  Y. 


What  Engineers  and 
Contractors  Are  Doing 


The  Warrack  Construction 
Company,  of  Seattle,  has  removed  its  of- 
fices to  the  Lyan  Building. 

C.  S.  COE,  engineer  maintenance-of-way  of 
the  Florida  East  Coast  Railway,  has  been 
appointed  chairman  of  the  Water  Works  Ad- 
visory Board  to  prepare  and  submit  designs 
for  an  adequate  and  satisfactory  water  supply 
for  the  city  of  St.  Augustine,  Fla. 

Frederick  E.  Beck,  construction 
engineer  for  the  board  of  water  commissioners 
of  the  city  of  Binghamton,  N.  Y.,  has  been 
made  superintendent  of  the  pumping  stations 
and  filter  plants  of  that  city.  Mr.  Beck  has 
been  with  the  water  commissioners  eighteen 
years,  previous  to  which  he  served  in  the  city 
engineer's  oflSce  under  the  former  city  engineer, 
John  A.  Giles. 

B.  H.  Klyce  and  Walter  J.  Kack- 
LEY  have  formed  the  engineering  firm  of 
Klyce  &  Kackley,  with  offices  in  the  Life  and 
Casualty  Building,  Nashville,  Tenn.,  and  the 
Real  Estate  Building,  Miami,  Fla.,  for  the 
practice  of  municipal,  highway  and  drainage 
engineering.  Mr.  Klyce  has  been  engaged  in 
municipal  engineering  for  the  past  ten  years, 
having  recently  had  charge  as  consulting  en- 
gineer of  extensive  improvements  at  Miami, 
Fla.  Mr.  Kackley  has  been  engaged  in  bridge 
and  drainage  construction  in  the  Middle  West 
and  in  Florida,  having  recently  completed  plans 
for  the  drainage  of  a  large  section  of  the  Ever- 
glades. The  new  firm  has  been  retained  to  de- 
sign and  take  charge  of  the  proposed  $600,000 
causeway  across  Biscayne  Bay  at  Miami,  Fla. 

McMahon,  Farrington  &  Baker 
is  the  name  of  a  new  engineering  and  con- 
tracting firm  organized  to  handle  heavy  con- 
crete design  and  construction  as  well  as  the 
design  and  construction  of  sewage-disposal 
plants  and  sewerage  systems.  The  main  office 
of  the  firm  is  in  the  Press  Building,  Bingham- 
ton, N.  Y.,  with  branch  offices  in  Owego  and 
Elmira.  Mr.  McMahon  is  a  graduate  of  Union 
College  and  has  had  long  experience  in  engi- 
neering work  on  the  Panama  Canal  and  sev- 
eral municipal  jobs  in  South  America  and 
Mexico.  Mr.  Farrington  is  a  Cornell  grad- 
uate and  was  formerly  chief  engineer  for  the 
Appalachian  Power  Company  on  the  Virginia 
transmission  line.  He  was  also  with  J.  G. 
White  &  Company  on  power-plant  construction 
at  La  Crosse,  Wis.  The  firm  has  a  large  pav- 
ing job  at  Waterloo,  N.  Y.,  under  way. 
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De  For'SST  a.  Wbeelock,  who  has 
been  city  engineer  of  Warren,  Pa.,  for  nearly 
twenty  years,  has  engaged  in  the  practice  of 
consulting  engineering  with  his  son,  H.  A. 
Wheelock.  Mr.  Wheelock,  Sr.,  first  took  up 
engineering  work  in  1874.  He  made  several 
surveys  to  establish  county  boundary  lines  and 
was  also  employed  on  various  railroad  con- 
struction. From  1883  until  1895  he  was  en- 
gaged on  the  location  and  construction  of  sev- 
eral railways  in  Pennsylvania,  including  lum- 
ber roads  and  electric  street  railways.  In  1895 
he  was  made  city  engineer  of  Warren,  Pa., 
which  position  he  held  until  his  recent  resigna- 
tion. He  has  also  been  chief  engfineer  of  the 
Warren  Electric  Street  Railroad  and  city  en- 
gineer of  Salamanca,  N.  Y.  Mr.  Wheelock, 
Sr.,  has  been  county  engineer  of  Warren 
County,  Pennsylvania. 

Alson  Rogers  has  been  appointed  city 
engineer  of  Warren,  Pa.,  succeeding  De  Forest 
A.  Wheelock,  whose  resignation  is  noted  else- 
where in  this  issue. 

Gault  Applecart h,  formerly  resi- 
dent engineer  for  the  Maryland  Roads  Com- 
mission, has  been  made  road  commissioner  for 
Chestertown,  Md.  Mr.  Applegarth  is  a  grad- 
uate of  the  engineering  department  of  the 
International  Correspondence  School.  He  took 
up  engineering  work  in  1904  and  was  engaged 
on  several  surveys  during  the  following  three 
years.  He  began  a  private  practice  as  gen- 
eral surveyor  in  1907  at  Patchogue,  N.  Y.,  and 
in  1908  was  made  topographer  for  the  Ma- 
deira-Memore  Railroad  in  Brazil.  He  became 
connected  with  the  Maryland  Roads  Commis- 
sion in  1910.  In  1913  he  was  made  resident 
engineer  in  charge  of  construction  and  main- 
tenance of  state  roads  in  Baltimore  and  Hart- 
ford counties,  in  which  capacity  he  has  directed 
work  costing  over  $1,000,000. 

Louis  Kampf,  formerly  with  Lockwood, 
Greene  &  Company,  architects  and  engineers, 
on  work  at  Salem,  Mass.,  is  now  representing 
several  American  companies  in  Shanghai, 
China. 

George  R.  Campbell  has  left  the 
U.  S.  surveyor  general's  office  at  Olympia  to 
become  U.  S.  surveyor  at  Naches,  Wash.  Mr. 
Campbell  has  been  engaged  in  engfineering 
work  in  the  Northwest  since  1901.  From  that 
year  until  1904  he  had  a  consulting  practice 
at  The  Dalles,  Ore.  In  the  latter  year  he  was 
made  a  member  of  the  firm  of  Campbell  & 
Campbell,  civil  engineers,  of  Spokane,  Wash. 
He  t«ok  up  private  practice  again  in  1910  and 
in  1912  became  connected  with  the  Department 
of  the  Interior. 

N.  R.  M  e  L  V  I  N,  formerly  superintendent 
on  the  recently  completed  Harlem  River  tun- 
nels of  the  Lexington  Avenue  subway.  New 
York  City,  has  been  made  a  member  of  the 
Arthur  McMuUen  &  Melvin  Company,  Balti- 
more. Mr.  Melvin  has  had  nearly  twenty 
years'  experience  in  construction  work.  Aside 
from  his  work  on  the  tunnels  of  the  Lexington 
Avenue  subway,  he  had  charge  of  the  con- 
struction of  the  Interborough  Rapid  Transit 
crossing  under  the  Harlem  River  at  145th 
Street.  Mr.  Melvin  is  now  superintending  the 
deepening  and  widening  of  the  main-line 
double-track  tunnels  of  the  Pennsylvania  Rail- 
road at  Baltimore. 

J.  A.  Beemer,  formerly  connected  with 
the  Bureau  of  Public  Works  of  Manila,  is  now 
engaged  in  irrigation  construction  work  for 
the  State  of  Idaho. 

C.  C.  J  a  c  o  B,  district  engineer  of  the  U.  S. 
Geological  Survey  at  Phoenix,  Ariz.,  is  making 
a  tour  of  Nevada  to  collect  data  regarding 
that  state's  streams. 

Ellis  Tisdal  has  recently  been  made 
assistant  engineer  in  the  sanitary  engineering 
division  of  the  West  Virginia  Department  of 
Health.  He  is  a  graduate  of  Massachusetts 
Institute  of  Technology. 

Alton  A.  Cook  has  been  made  state 
chemist  for  the  West  Virginia  Department  of 
Health. 


A.  D.  W  A I  D  L  E  was  recently  appointed  as- 
sistant engineer  in  the  division  of  sanitary 
engineering  of  the  Department  of  Health  of 
West  Virginia.  Mr.  Waidle  is  a  graduate  of 
the  Massachusetts  Institute  of  Technology. 

J.  B.  Anderson,  engineer  and  contrac- 
tor, of  Pittsburgh,  is  now  superintending  the 
construction  of  a  warehouse  for  the  American 
Sheet  &  Tin  Plate  Company  at  Canton,  Ohio. 

J.  E.  Van  L  i  e  w,  formerly  chief  engineer 
of  the  Des  Moines  Bridge  &  Iron  Works,  has 
organized  the  Des  Moines  Steel  Company,  at 
Des  Moines,  Iowa,  to  engage  in  the  fabrication 
of  structural  steel.  Mr.  Van  Liew  was  grad- 
uated from  the  electrical-engineering  depart- 
ment of  Iowa  State  College  in  1899,  and 
from  the  civil  engineering  department  in 
1901.  He  spent  the  summers  between  school 
terms  with  different  railroads.  From  1901 
to  1903  he  was  enmployed  by  the  American 
Bridge  Company  at  Toledo.  He  went  to  the 
Scherzer  Rolling  Lift  Bridge  Company  in  the 
latter  year  and  early  in  1904  became  con- 
nected with  the  American  Bridge  Company  at 
St.  Louis.  After  about  six  months  with  the 
American  Bridge  Company  Mr.  Van  Liew  en- 
tered the  employ  of  the  Des  Moines  Steel  & 
Iron  Works,  of  which  he  has  been  chief  engi- 
neer since  1913. 

R.  L.  W  0  0  D  has  left  the  employ  of  the  en- 
gineering department  of  the  Missouri  Pacific- 
Iron  Mountain  Railway  to  join  the  valuation 
department  of  the  Atchison,  Topeka  &  Santa 
Fe  Railway,  with  headquarters  at  Galveston, 
Tex. 

Leeds  &  Barnard,  consulting  engi- 
neers, of  Los  Angeles,  have  removed  their 
offices  to  the  Central  Building.  The  firm  has 
been  retained  by  the  city  of  Long  Beach,  Cal., 
in  a  consulting  capacity  on  the  concrete  seawall 
and  sidewalk  in  Long  Beach. 

Hansen  &  Coulter,  hydraulic  and 
sanitary  engineers,  of  New  York  City,  have 
been  retained  as  consulting  engineers  on  the 
installation  of  an  iron-removal  plant  for  the 
Jamaica  Water  Supply  Company,  of  Jamaica, 
L.  I. 

C.  W.  Cooper,  who  has  been  actively  en- 
gaged on  construction  work  in  the  South  since 
1909,  has  been  made  city  engineer  of  Anniston, 
Ala.  This  is  in  addition  to  his  work  as  con- 
sulting engineer  for  several  other  towns  in 
Alabama.  Mr.  Cooper  was  graduated  from 
the  Alabama  Polytechnic  Institute  in  1908. 
He  recently  completed  a  course  in  highway 
engineering  at  Columbia  University,  after 
which  he  returned  to  the  South. 

William  D.  Wrightson,  sanitary 
engineer  for  the  U.  S.  Public  Health  Service 
at  New  Orleans,  has  been  given  a  four  months' 
leave  of  absence  to  accompany  Surgeon-General 
William  C.  Gorgas  and  his  party  as  sanitary 
engineer  on  a  tour  of  South  America  to  study 
methods  of  eradicating  fever.  Mr.  Wright- 
son  has  been  connected  with  the  Public  Health 
Service  for  more  than  a  year  and  a  half.  He 
was  graduated  from  the  University  of  Mary- 
land in  1906,  after  which  he  spent  a  few 
months  with  the  Wildell  (W.  Va.)  Lumber 
Company  on  railroad  work.  From  1907  to 
1909  he  was  chief  engineer  for  the  Capuzaya 
&  La  Palmilla  Mining  Company,  in  Mexico. 
In  1910  he  was  associated  with  General  Gor- 
gas as  sanitary  engineer  on  the  Panama  Canal. 
After  two  and  a  half  years  on  the  canal  he 
was  made  engineer  for  the  Texas  Company, 
at  Houston,  Tex.,  and  late  in  1913  became 
chief  engineer  for  the  Pasadena  Petroleum 
Company,  at  Shreveport,  La.  From  May  ♦  ■ 
December,  1914,  Mr.  Wrightson  was  sanitary 
engineer  for  the  expeditionary  forces  of  the 
United  States  Army  which  occupied  Vera 
Cruz,  Mexico. 

F.  H.  Nicholson  has  been  appointed 
by  the  New  York,  New  Haven  &  Hartford 
Railroad  to  give  his  whole  time  to  the  subject 
of  automatic  train  control.  His  title  will  be 
assistant  engineer.  The  New  Haven  manage- 
ment states  that  it  is  the  intention  to  conduct 


further  experiments  and  tests  on  its  own  lines, 
to  make  thorough  investigation  of  trial  in- 
stallations on  other  roads  and  to  continue  the 
examination  of  train-control  devices  brought 
to  its  attention  by  inventors  and  others. 

Charles  M.  Levey  has  been  made 
president  of  the  recently  reorganized  Western 
Pacific  Railway.  He  has  been  vice-president 
and  general  manager  since  1909. 

Major  John  C.  Oakes,  Corps  of 
Engineers,  U.  S.  A.,  now  stationed  at  Louis- 
ville, will  be  transferred  to  Philadelphia  July 
1,  where  he  will  have  charge  of  the  work  of 
improving  the  Delaware  River  and  maintain- 
ing coast  defenses  at  the  mouth  of  that  river. 
Major  Oakes  has  been  connected  with  the 
Corps  of  Engineers  since  1897. 

Col.  George  A.  Zinn,  Corps  of  Engi- 
neers, U.  S.  A.,  now  stationed  at  Philadelphia, 
will,  July  1,  take  charge  of  the  second  regi- 
ment of  engineers,  the  organization  of  which 
was  made  possible  by  a  recent  act  of  Congress. 

Major  Robert  R.  Ralston,  Corps 
of  Engineers,  U.  S.  A.,  in  charge  of  improve- 
ment of  the  Big  Sandy  River,  with  headquar- 
ters at  Cincinnati,  will  succeed  Major  Oakes 
at  Louisville  July  1. 

W.  C.  Raleigh,  city  engineer  of  Tacoma, 
Wash.,  for  the  past  seven  years,  has  pur- 
chased an  interest  in  the  real  estate,  insurance 
and  loan  business  of  Havelock  C.  Boyle  & 
Company,  of  that  city,  and  been  made 
secretary-treasurer.  He  was  appointed  as- 
sistant city  engineer  for  Tacoma  under  Frank 
L.  Davis,  whom  he  succeeded  as  engineer. 

Samuel  Murray,  acting  chief  engi- 
neer for  the  Oregon-Washington  Railroad  & 
Navigation  Company,  of  Portland,  Ore.,  has 
been  appointed  permanently  to  that  position. 

The  Black  Masonry  &  Con- 
struction Company,  of  St.  Louis, 
has  opened  offices  in  the  Alaska  Building, 
Seattle. 


Obituary  Notes 


Leslie  S.  Robertson,  secretary  of 
the  Engineering  Standards  Committee  of 
Great  Britain,  was  among  those  who  perished 
June  6  with  Earl  Kitchener  on  H.  M.  S.  Hamp- 
shire. Since  its  inception  in  1900  Mr.  Robert- 
son has  been  secretary  to  the  standards  com- 
mittee with  its  one  hundred  or  more  dependent 
and  subcommittees,  which  under  this  one  or- 
ganization cover  the  whole  field  of  engineering 
in  Great  Britain.  He  had  recently  taken  a 
responsible  position  in  the  Ministry  of  Muni- 
tions. His  exceptional  ability,  genius  for  or- 
ganization and  intimate  knowledge  of  men  and 
affairs  make  his  loss  to  the  engineering  stand- 
ards committee  almost  irreparable.  Mr.  Rob- 
ertson was  about  fifty-four  years  of  age. 

Simpson  Fleming,  consulting  water- 
works engineer,  for  thirty  years  in  the  employ 
of  the  City  of  Ottawa,  Canada,  died  recently 
in  that  city  at  the  age  of  89. 

Sidney  A.  Butler,  well  known  in 
Southern  California  for  his  activities  in  be- 
half of  the  good  roads  movement,  and  formerly 
a  railroad  construction  engineer,  died  recently 
in  Los  Angeles.  He  began  railroad  engineer- 
ing about  1870  and  assisted  in  the  construction 
of  the  Atchison,  Topeka  and  Santa  Fe  Rail- 
way in  Colorado  and  Kansas  and  in  building 
the  branch  of  that  railroad  between  Las  Vegas 
and  Lamy,  N.  M.  He  also  organized  the  Los 
Angeles  County  Good  Roads  Association  and 
did  much  toward  the  construction  of  paved 
highways  in  Southern  California.  He  was 
born  in  1847  in  Milwaukee. 

Hiram  Tarleton,  a  member  of  the 
New  York  Central  Railroad's  surveying  squad 
laying  out  a  new  line  along  the  west  branch 
of  the  Susquehanna  River  in  Pennsylvania, 
was  drowned  June  4  in  Bald  Eagle  Creek. 
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IN  AN  EDITORIAL  published  in  this 
journal  April  1  reference  was  made  to 
the  service  which  the  American  Society  of 
Civil  Engineers  renders  its  members.  The 
views  expressed  were  adversely  criticised 
by  two  officers  of  the  society,  and  it  was 
suggested  that  constructive  comment  would 
be  in  order.  That  suggestion  is  responsible 
for  the  following  discussion  of  the  society's 
work. 

To  begin  with,  this  journal  is  second  to 
no  one  in  its  admiration  and  acknowledg- 
ment of  the  achievements  of  the  society. 
Its  excellent  committee  work,  its  efforts, 
through  strict  admission  requirements,  to 
maintain  high  professional  standards,  and 
the  fund  of  engineering  knowledge  accumu- 
lated in  its  publications  have  rightly  earned 
for  it  the  high  position  it  holds. 

Despite  this  good  work  there  is  a  feeling 
of  dissatisfaction  among  the  members — a 
feeling  that  the  society  is  not  serving  its 
members  as  it  should,  that  it  is  missing 
opportunities  to  be  of  value  to  the  profes- 
sion. Undoubtedly  there  has  been  con- 
servatism. Younger  societies  have  been 
more  courageous,  particularly  in  matters 
touching  the  public  welfare.  Opportunities 
have  been  passed  by  to  make  the  engineer's 
influence  felt  on  river  and  harbor  legisla- 
tion, public  building  and  road  appropria- 
tions, hydroelectric  laws,  and  on  the  many 
state  and  municipal  engineering  problems 
that  press  for  solution.  Such  a  statement 
may  be  met  by  the  plea  of  insufficient  re- 
sources, and  that,  in  turn,  would  lead  to 
endless  discussion.  While,  therefore,  be- 
lieving that  this  broad  view  is  of  the  first 
importance  to  the  society,  and  insisting  that 
in  this  direction  lies  the  great  future,  its 
mere  statement  must  suffice  here,  in  order  to 
give  room  for  discussion  of  some  details  of 
immediate  moment  that  have  an  important 
bearing  on  the  society's  success. 

The  dissatisfaction  can  be  accounted  for 
largely  on  two  grounds — -the  lack  of  in- 
timate relations  between  the  society  and  its 
members  and  the  unfortunate  but  persistent 
policy  of  "hiding  its  light  under  a  bushel." 

The  lack  of  intimate  contact  is  to  some 
degree  inseparable  from  large  size,  but  a 
multiplication  of  the  number  of  local  asso- 
ciations, and  especially  the  adoption  of  a 
district-organization  plan,  will  do  much  to 
give  a  closer  touch.  The  district-organiza- 
tion plan  is  in  the  hands  of  the  committee 
revising  the  constitution,  and  the  hearty  in- 
dorsement of  the  scheme  by  the  membership 
in  the  recent  straw  vote  renders  it  safe  to 
assume  that  the  matter  will  be  properly 
taken  care  of.  Its  discussion  here  is  there- 
fore superfluous. 

.  The  policy  of  hiding  its  light  is  particu- 
larly unfortunate.  It  prevents  the  society 
from  receiving  the  credit  it  deserves.     It 
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creates  dissatisfaction  where  dissatisfac- 
tion might  not  exist.  The  activities  of  the 
board  of  direction  are  many  and  diverse; 
the  deliberations  of  its  committees  full  of 
interest  to  the  profession.  Yet  what  does 
the  membership  know  of  them?  Formal 
and  greatly  condensed  minutes  are  the  only 
public  record  of  the  one;  annual  reports  of 
the  other.  Were  some  one  with  real 
editorial  instincts  put  to  the  task,  a  read- 
able department  of  society  progress  could 
be  written  for  the  "Proceedings"  that  would 
shortly  give  the  membership  a  new  concep- 
tion of  the  society  and  its  work.  That  re- 
sult cannot  be  achieved  through  a  "canned" 
set  of  minutes.  The  human  touch  must  be 
present.  Moreover,  the  work  of  local  asso- 
ciations furnishes  excellent  news  material, 
procurable  by  appointing  a  live  correspond- 
ent in  each  association. 

As  a  specific  instance  of  failure  to  adver- 
tise its  work  even  to  its  own  members,  the 
employment  assistance  rendered  by  the 
society  may  be  cited.  The  work  has  not,  it 
is  true,  been  thoroughly  organized,  but  even 
so  it  is  of  no  mean  proportions.  Yet  so 
little  is  this  work  known,  that  employment 
is  one  of  the  three  fundamentals  of  a  society 
started  in  Chicago  two  years  ago  largely 
because,  it  stated,  no  civil  engineering 
society  was  doing  employment  work. 

The  major  work  of  the  society  falls  nat- 
urally into  three  classes — publications,  com- 
mittee work,  and  local-association  activi- 
ties.   They  will  be  considered  in  turn. 

This  journal  does  not  know  whether  the 
board  of  direction  or  its  committee  on  pub- 
lications has  inquired  critically,  and  from 
the  editorial  point  of  view,  into  the  so- 
ciety's publication  work.  Intrinsic  evi- 
dence indicates  that  they  have  not.  Yet  an 
activity  that  absorbed  $52,000  of  the  so- 
ciety's income  in  1915,  roughly  33  per  cent 
of  all  expenditures,  certainly  should  be  sub- 
jected to  severe  scrutiny,  and  at  frequent 
intervals.  Only  in  that  way  can  there  be 
assurance  that  the  dues  are  returning  to 
the  members  the  highest  possible  service. 

Certainly  no  fair-minded  person  would 
contend  that  it  is  justifiable  to  devote  325 
page.1  of  the  "Proceedings"  to  an  article 
that  interests  less  than  one  per  cent  of  the 
membership.  Yet  that  waste  of  society 
funds  occurred  recently.  Again,  much  of 
an  inconsequential  nature,  meaningless  half- 
tone illustrations,  duplications  between  text 
and    drawings    are    published.      The    long 


series  of  papers  on  the  Pennsylvania  Rail- 
road's New  York  improvements  is  in  point. 
An  editor  with  authority  could  cut  many  a 
paper  materially  without  lessening  its  value. 
I'o  some  extent  papers  are  now  referred  to 
specialists,  asking  for  opinions  as  to  avail- 
ability for  publication.  That  practice 
should  be  widened  and  the  request  made, 
if  the  recommendation  be  for  acceptance, 
for  suggestions  as  to  the  elimination  of 
useless  detail.  Economies  of  no  mean  total 
would  result  from  the  erection  and  enforce- 
ment of  editorial  standards  that  square 
with  the  classification  of  membership  and 
the  best  possible  use  of  the  society's  funds. 

Passing  now  to  committee  work,  it  is 
freely  and  happily  conceded  that  great 
progress  has  been  made  in  recent  years. 
In  fact,  there  has  been  a  veritable  refor- 
mation in  committee  management.  Even 
the  committee  on  engineering  education  has 
shown  signs  of  life.  First  came  the  set  of 
rules  for  spurring  on  lagging  committees 
and  dispensing  with  useless  committee 
members;  then  followed  the  closer  scrutiny 
of  committee  appropriations.  But  there  is 
still  room  for  improvement. 

There  is  now  a  "committee  of  special 
committees"  to  pass  on  budgets.  But 
that  supervision  of  appropriations  is  not 
alone  sufficient.  No  corporation  would 
think  of  appropriating  funds  without  a  par- 
ticular knowledge  of  the  purpose  of  the 
expenditure  and  periodical  reports  on 
progress.  "Strict  accountability"  is  a  good 
principle  in  this  connection. 

While  much  excellent  committee  work  is 
in  progress,  every  member  of  the  society 
can  suggest  other  fit  subjects  for  study.  In 
the  way  of  public  service  alone  there  are 
the  many  neglected  opportunities  above  re- 
ferred to.  They  would  make  excellent  as- 
signments and  add  greatly  to  the  society's 
usefulness  and  prestige.  Paving  specifica- 
tions sadly  need  the  attention  of  a  strong 
society  capable  of  resisting  commercial 
manipulation.  The  tilling  of  these  virgin 
fields  is  impossible  unless  the  society's  re- 
sources are  increased  or  funds  otherwise 
used  are  released. 

While  the  society  must  spend  money  for 
committee  work,  the  attitude  latterly  taken 
by  committee  members  is  not  encouraging. 
Not  content  with  mileage,  some  have  advo- 
cated the  payment  of  per  diem.  Such  a 
view  is  incompatible  with  the  altruism 
without  which  no  society  can  become  great. 
If  the  hireling  spirit  is  to  prevail,  let  us 
have  done  with  society  work  and  frankly 
put  our  highest  investigative  studies  on  a 
commercial  basis.  Furthermore,  the  em- 
ployment of  paid  secretaries  for  commit- 
tees, except  under  exceptional  circum- 
stances, should  be  condemned. 

Committee  membership  is  not  without  re- 
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ward.  In  fact  the  leaders  of  the  profession 
testify  that  the  reward  is  large.  The  inti- 
mate relations  established,  the  broadening 
that  comes  from  contact  with  representa- 
tive men  from  other  parts  of  the  country, 
the  professional  and  business  advantages 
are  beyond  the  purchase  of  money.  Many 
an  engineer  has  failed,  or  attained  only 
mediocre  rank,  because  he  did  not  cultivate 
broad  relationships.  The  prosperity  of 
those  who  have  served  and  succeeded  is  a 
fitting  ret-rn  for  their  investment  of  time 
and  money  for  the  advancement  of  the  pro- 
fession. It  would  be  regrettable  if  com- 
mittee assignments  were  accepted  solely  be- 
cause of  the  personal  advantages,  but  cer- 
tainly it  is  legitimate  to  consider  the  bene- 
fits and  to  make  sacrifices,  confident  that 
some  time  and  somehow  there  will  be  a  re- 
turn. 

Mileage,  probably,  cannot  be  entirely 
eliminated,  but  it  can  be  considerably  re- 
duced by  selection  of  committee  members 
not  scattered  too  far  geographically.  The 
appropriation  can  be  further  cut  by  re- 
ducing the  number  of  members  on  each  com- 
mittee. As  a  rule,  the  real  work  is  done 
by  one  or  two  men.  The  others  act  as  ad- 
visory members,  criticising  plans  and  re- 
sults only  at  long  intervals.  Why  not  adopt 
the  form  of  organization  indicated  by  ex- 
perience? Each  committee  of  three  or  five 
would  have  the  privilege  of  selecting  as 
large  an  advisory  group  as  it  saw  fit. 
Committee  members  would  receive  mileage; 
advisory  members  none.  Programs  of  work 
and  progress  reports  would  be  submitted  to 
the  advisory  members,  but  they  would  not 
be  bothered  with  details.  On  a  railroad 
matter,  for  example,  a  half-dozen  compe- 
tent chief  engineers  could  in  an  hour  check 
up  six  months'  work,  commend  the  course 
followed,  or  indicate  a  new  one.  The  plan 
would  recognize  officially  what  practice  has 
already  made  the  rule. 

With  reference  to  local  associations,  in- 
crease in  the  number  is  desirable,  while 
some  plan  must  be  worked  out  for  extend- 
ing professional  influence  even  to  those  who 
are  not  members  of  any  society.  They,  the 
men  cut  off,  as  it  were,  from  the  main 
trunk,  are  the  most  likely  to  bring  the  pro- 
fession into  disrepute.  They  must  be  made 
to  feel  professional  responsibility.  They 
must  come  to  know  that  the  profession  is 
interested  in  them  and  sincerely  wants  them 
to  feel  their  kinship  with  the  great  body  of 
engineers.  Some  of  them  in  time  would  de- 
velop and  qualify  for  membership  in,  at 
least,  the  local  bodies.  This  work,  it  would 
seem,  is  one  for  the  local  society,  but  the 
inspiration,  the  method,  must  come  from  the 
national  body. 

A  fruitful  field  for  local-association  work 
is  afforded  by  the  leading  universities  and 
technical  schools.  Student  sections  have 
long  proved  their  value  in  the  mechanical 
and  electrical  engineering  societies.  The 
mechanical  society  has  no  less  than  1000 
student  memV>ers.  In  the  language  of  D.  S. 
Jacobus,  president  of  the  American  Society 
of  Mechanical  Engineers,  "young  men  form 
the  life  of  any  society.  We  should  keep 
our  young  men  well  in  line,  for  in  them  lies 
the  future  strength  of  our  organization." 
If  taken  while  in  college,  when  they  are 


enthusiastic  and  impressionable,  the  young 
men  will  develop  an  appreciation  of  the  so- 
ciety that  will  be  an  assurance  of  lifelong 
membership.  Student  sections,  too,  will  be 
small,  affording  a  good  opportunity  to  the 
individual  to  participate  in  the  activities  of 
an  organization  that  holds  a  large  place  in 
the  profession.  He  will  feel  that  the  profes- 
sion has  an  interest  in  him,  and,  with  all  the 
enthusiasm  of  youth,  will  give  his  best  to 
the  profession. 

The  society,  as  expressed  in  the  constitu- 
tion, has  two  principal  purposes — the  ad- 
vancement of  engineering  knowledge  and 
practice  and  the  maintenance  of  a  high  pro- 
fessional standard.  The  latter  is  fostered 
in  various  ways,  but  sentiment  has  been 
growing  in  all  societies  that  effective  disci- 
pline is  inevitably  necessary.  That  is  why 
the  members  of  the  society  were  recently 
asked  whether  the  power  to  discipline  mem- 
bers should  be  placed  in  the  hands  of  the 
board  of  direction.  The  straw  ballot  was 
overwhelmingly  in  favor  of  that  course. 
While  this  is  a  desirable  change  from  pres- 
ent procedure,  it  does  not  go  far  enough. 
The  board  of  direction  is  already  too  busy. 
Instead  of  having  greater  duties  placed  upon 
it,  its  burden  should  be  lightened.  A  griev- 
ance committee,  not  composed  of  members 
of  the  board,  should  be  established.  In- 
stead of  requiring  a  petition  from  ten  mem- 
bers before  a  case  is  taken  up,  the  com- 
mittee should  be  empowered  to  investigate 
the  conduct  of  members  upon  the  sugges- 
tion of  any  member,  or  to  initiate  inquiry 
of  its  own  accord.  It  should  have  the 
power  to  mete  out  discipline,  allowing  the 
privilege  of  appeal,  by  the  accused,  to  the 
board.  Procedure  following  these  general 
lines  is  in  force  in  the  American  Institute 
of  Architects  and  has  given  excellent  satis- 
faction. Even  if  few  cases  reach  the  point 
where  drastic  action  is  needed,  the  mere 
knowledge  that  the  committee  is  in  exist- 
ence, and  that  its  sole  business  is  to  hear 
complaints,  would  be  sufficient  to  deter  those 
who  are  now  willing  to  "take  a  chance"  in 
violating  the  codes  of  professional  ethics  or 
public  morality. 

Corollary  to  the  adoption  of  vigorous 
disciplinary  measures  is  the  establishment 
of  a  committee  on  ethics  which  would  grad- 
ually build  up  a  series  of  principles  touch- 
ing ethical  questions.  These  principles 
when  approved  by  the  board  would  go  into 
the  society  year  book  and  stand  as  prece- 
dents for  the  determination  of  similar  cases 
in  the  future. 

Finally,  it  is  the  opinion  of  this  journal 
that  the  .society  has  held  too  much  aloof, 
allowing  the  idea  to  gain  ground  that  it 
is  impressed  with  its  own  superiority  and 
means  to  impress  that  superiority  upon 
other  societie.s,  national  as  well  as  local. 
Far  be  it  from  the  Engineering  Record 
to  advise  that  the  society  place  itself  ol 
a  plane  with  less  important  bodies.  It 
should  unbend,  however — if  that  be  the 
proper  word? — when  by  so  doing  it  can 
prevent  others  from  taking  a  wrong  course. 
Two  instances  illu.strate  the  point.  During 
the  spring  there  was  a  conference  on  society 
co-operation  in  Chicago,  called  by  a  com- 
mittee headed  by  F.  H.  Newell,  while  some- 
what later  there  assembled  in  New  York 


a  committee  on  the  classification  ( indexing j 
of  engineering  literature.  At  neither  of 
these  conferences  was  the  American  Society 
of  Civil  Engineers  represented,  though 
there  were  delegates  from  many  local  engi- 
neering bodies  and  from  the  other  national 
societies.  Criticism  of  the  civil  engineers' 
failure  to  participate  was  heard  at  both 
meetings.  And  the  criticism  was  just. 
Even  if  it  be  granted,  for  the  sake  of  argu- 
ment, that  both  conferences  were  ill-advised, 
that  their  objects  were  impossible  of  attain- 
ment by  the  course  in  contemplation,  the 
society  would  have  rendered  a  service  by 
being  present  and  pointing  out  the  dangers 
of  the  contemplated  plan.  As  a  matter 
of  fact,  at  least  two  wrong  steps  were  taken 
at  the  New  York  conference;  and  they  prob- 
ably would  not  have  been  taken  had  the  so- 
ciety been  represented.  Neither  of  the  meet- 
ings was  a  fly-by-night  affair,  called  by 
insignificant  or  discredited  members  of  the 
profession.  The  dignity  of  the  society, 
therefore,  would  not  have  been  lowered  by 
participation.  If  the  society  lack  the  initia- 
tive to  start  good  movements,  it  cannot 
make  that  an  excuse  for  nonparticipation. 
Wherever  it  goes  it  will  be  looked  up  to 
as  a  leader  and  its  views  respected  accord- 
ingly. Its  present  stiffnecked  attitude  has 
added  nothing  to  its  prestige;  rather,  it  has 
prevented  it  from  performing  many  a  good 
service  for  the  profession. 

In  the  conduct  of  such  a  society  a  broad 
vision  is  necessary.  The  profession  and  its 
needs  must  be  viewed  in  the  large.  Close 
confinement  to  routine  interferes  with  per- 
spective. There  is  reason  to  believe  that, 
in  the  past,  the  board  of  direction  has  been 
so  burdened  with,  comparatively  minor  mat- 
ters that  it  has  not  been  able  to  stand  back 
and  take  p.  comprehensive  view  of  profes- 
sional needs  and  appraise  the  degree  to 
which  it  was  meeting  them.  The  new 
method  of  carrying  on  the  board's  work — by 
means  of  an  executive  committee,  meeting 
at  frequent  intervals  and  reporting  to  the 
board  quarterly- — gives  promise  of  a  better 
utilization  of  the  high  abilities  of  that  dis- 
tinguished body.  It  has  the  experience,  the 
ability  and  the  determination  to  carry  to 
success  any  plan  which  its  good  judg- 
ment determines  is  desirable  and  feasible. 


Bought  and  Paid  For 

THE  ESSENCE  of  professional  service  is 
to  reach  decisions  that  flow  logically 
from  the  facts.  The  attitude  is  judicial,  not 
partisan.  Yet  the  City  of  Peoria,  111.,  is  ad- 
vertising for  a  valuation  engineer  who  is  to 
come  to  a  predetermined  verdict.  Not  con- 
tent with  asking  engineers  to  bid  in  a 
scramble  against  each  other  for  making  an 
investigation,  the  lights  and  lamps  com- 
mittee of  the  City  Council  also  inserts  in  its 
advertisement  the  bold  statement  that  the 
rates  now  charged  by  the  local  light  and 
gas  company  are  to  be  examined  "with  a 
view  of  establishing  lower  rates  for  such 
service."  When  a  city  deliberately  adver- 
tises for  some  engineer  to  become  an 
advocate  for  them,  the  whole  profession 
is  insulted.  There  is  no  other  or  softer 
term  applicable,  and  it  is  time  strong  action 
was  taken  by  the  public  relations  committees 
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of  our  engineering  societies.  They  handle 
this  sort  of  thing  in  Canada  without  gloves. 
Witness  the  refutation-  of  charges  against  a 
city  engineer  in  Calgary,  as  noted  in  this 
journal  of  June  10,  page  770. 

A  Fitting  Celebration 

IT  WAS  a  fitting  celebration  that  marked 
the  removal  last  week  of  the  Massachu- 
setts Institute  of  Technology  to  its  new 
home.  Due  pride  in  one's  own  institution 
will  not  prevent  men  from  other  schools 
admitting  that  such  an  event  is  of  sig- 
nificance to  the  whole  profession.  This  is 
particularly  true  because  the  moving  to  the 
new  building  marked  at  the  same  time  the 
consummation  of  the  long-looked-for  co- 
operation with  Harvard  University.  The 
new  structures  and  equipment  are  an  essen- 
tial feature  of  the  co-operative  arrange- 
ment. From  the  opening  of  the  exercises 
on  Monday,  through  the  pageant,  the 
masque,  the  formal  dedication  and  the 
closing  banquet,  the  proceedings  were  of  a 
character  that  did  credit  to  the  greatness 
of  the  institution.  Outwardly,  at  least, 
pageantry  and  show  are  not  so  popular  here 
as  they  are  abroad.  Witness  the  formalism 
of  the  religions  that  predominate  in  this 
country  and  the  boasted  simplicity  with 
which  the  head  of  our  nation  moves  about. 
Yet  those  in  charge  at  Boston  felt  that  the 
full  significance  of  the  removal  would  best 
be  brought  home  by  dressing  it  in  the  pomp 
of  a  less  practical  age.  That  it  was  im- 
pressive was  the  universal  testimony  of 
those  who  attended.  The  actual  dedicatory 
exercises,  too,  did  honor  to  the  institute. 
Addresses  such  as  those  of  President 
Maclaurin  and  Senator  Lodge,  reprinted  on 
page  834,  and  of  President  Lowell  of  Har- 
vard deserve  not  merely  a  single  cursory 
reading,  but  careful  preservation  and  study. 
As  the  speakers  so  well  said,  the  buildings 
were  but  a  means  to  an  end,  an  opportunity 
for  a  great  school  to  achieve  a  greater 
future.  The  outpouring  of  its  distinguished 
body  of  alumni  was  an  earnest  of  the  accom- 
plishments to  come.  That  it  may  make  the 
best  of  its  great  opportunity,  that  its  work 
may  be  commensurate  with  the  vision  of  it.s 
president,  is  the  earnest  wish  and  confideni, 
hope  of  the  engineering  profession. 

Maclaurin 

NO  TRIBUTE  to  the  institute,  no  con- 
gratulatory words  on  the  completion  of 
its  new  home,  would  be  complete  without 
giving  President  Maclaurin  due  credit  for 
his  part  in  the  great  achievement.  Without 
him  it  could  not  have  been.  The  vision  now 
realized  in  enduring  stone  on  the  bank  of 
the  Charles  would  be  unborn.  To  say  that 
in  his  five  and  a  half  years  of  incumbency 
he  has  raised  over  $10,000,000,  that  he  has 
welded  faculty  and  alumni  together  into 
effective,  responsive  units,  that  despite 
rapid  technical  progress  he  has  kept  the 
courses  abreast  of  the  times,  is  telling  but 
half  the  story,  for  the  background  is  lacking. 
When  he  came  to  "Tech"  the  institute  was 
in  a  serious  position  financially.  Alumni 
were  making  annual  appropriations  to  meet 
a  deficit,  but  the  alumni  organization  was 
not  such  as  to  guarantee  a  continuance  of 


the  current  contributions,  much  less  the 
increase  that  was  sure  to  be  needed.  There 
was  talk  of  the  State  of  Massachusetts  dis- 
continuing its  annual  appropriation;  and  as 
to  new  buildings  to  meet  the  growing  de- 
mands, there  was  not  a  glimmer  of  hope. 
What  a  prospect  for  a  new  president!  But 
the  new  incumbent  did  not  shrink  from  the 
task.  It  is  unnecessary  to  dilate  on  the 
vision,  the  energy,  the  enthusiasm  that  were 
needed  for  the  task — or  on  the  discourage- 
ments and  the  worries.  Every  man  of 
affairs  can  picture  them,  having  before  him 
on  the  one  hand  the  background,  just 
sketched,  and  on  the  other  the  great  group 
of  buildings  that  has  just  been  dedicated. 
President  Maclaurin's  work  stands  as  his 
monument,  but  callous  indeed  would  be  the 
present  generation  if  it  did  not  voice  unmis- 
takably its  appreciation  of  him  and  his 
work,  and  its  congratulations  on  the 
eminently  satisfactory  issue  of  his  labors. 

The  Telephonic  Banquet 

AS  HAS  BEEN  SAID,  the  dedicatory 
exercises  at  Cambridge  last  week  were 
truly  worthy  of  the  greatness  of  the  institu- 
tion and  of  the  event.  The  banquet,  the 
closing  function,  was  no  exception.  Prob- 
ably no  feature  more  appropriate  to  the 
celebration  could  have  been  found  than 
the  wonderful  demonstration  of  transcon- 
tinental telephony.  The  triumph  of  a  great 
institution  was  accompanied  by  a  triumph 
of  American  engineering  and  organization. 
The  transcontinental  telephone,  it  is  true, 
has  been  in  service  over  a  year.  On  a  num- 
ber of  occasions  large  audiences  have  been 
permitted  to  hear  speakers  across  the  con- 
tinent. Never  before,  however,  have  5000 
people,  in  thirty-six  different  cities,  from 
Boston  on  the  east  to  San  Francisco,  Seattle 
and  Los  Angeles  on  the  west,  from  New 
Orleans  on  the  south  to  Duluth  on  the  north, 
listened  at  one  time  to  a  single  voice.  What 
a  thrilling  thought!  What  a  triumph  in 
organization,  in  technical  mastery!  Never 
before  have  so  many  men,  so  widely  scat- 
tered, been  under  a  central  control.  The 
stage  was  set  for  a  great  triumph  or  a 
gigantic  fizzle,  and  science  and  organization, 
as  represented  by  the  American  Telephone  & 
Telegraph  Company  and  its  chief  engineer, 
J.  J.  Carty,  won.  An  air  gap  of  a  pin  point 
somewhere  in  the  Rocky  Mountains  and  all 
would  have  failed.  On  what  little  things 
success  depended  is  shown  by  the  failure  of 
the  Dayton  Technology  Club  to  respond 
when  its  name  was  called.  Some  one  had 
forgotten  to  throw  a  switch,  and  while  the 
diners  in  Dayton  heard  all  that  went  on,  the 
listeners  in  the  other  cities  could  not  hear 
Dayton's  reply.  The  telephonic  dinner  was 
indeed  a  fitting  close  for  the  celebration  of 
the  new  Technology's  dedication. 

Ambiguity  in  Specifications 

ONE  CLAUSE  discussed  by  Mr.  Fleming 
in  his  review  of  one  thousand  specifica- 
tions, which  will  be  found  on  page  838  of 
this  issue,  is  a  good  example  of  that 
ambiguity  which  is  so  deplorable  in  speci- 
fication writing.  This  clause  refers  to 
column  splices  and  is  worded  as  follows: 
"Columns  shall  have  as  few  splices  as  prac- 


ticable, and  where  spliced  the  splice  shall 
be  strong  enough  to  resist  the  direct  as  well 
as  the  bending  stresses."  Some  engineers 
might  give  this  clause  a  more  liberal  inter- 
pretation than  Mr.  Fleming,  who  takes  it  to 
mean  that  the  whole  direct  stress  must  be 
carried  through  the  rivets  of  the  splice 
plates.  There  are  those  who  would  claim 
that  a  splice  milled  to  bear  and  held  in  line 
by  plates  designed  to  take  the  bending 
stresses  would  be  "strong  enough  to  resist" 
both  direct  and  bending  stresses.  This 
clause  is  thus  an  excellent  example  of  the 
kind  of  specification  writing  which  Mr. 
Fleming  rightly  condemns.  This  journal 
believes  that,  in  view  of  the  notorious  varia- 
tions, so  well  illustrated  in  Mr.  Fleming's 
article,  authoritative  standard  specifications 
should  be  drawn  up  by  the  American  Society 
of  Civil  Engineers  to  cover  the  fundamental 
requirements  of  good  structural-steel  prac- 
tice in  building  construction,  just  as  the 
standard  specifications  of  the  American 
Society  for  Testing  Materials  cover  the  re- 
quirements for  materials  and  the  standard 
specifications  of  the  American  Railway  En- 
gineering Association  cover  the  require- 
ments for  bridge  design.  Mr.  Fleming's 
definition  of  the  ideal  specification  might 
well  be  used  as  a  basis  by  any  committee. 

Welcome  to  Our  City 

WHAT  committee  on  arrangements  for 
an  engineering  convention  will  have 
the  courage  to  reduce  the  amount  of  time 
ordinarily  given  to  addresses  of  welcome? 
There  seems  to  be  a  growing  tendency  to- 
ward the  belief  that  no  convention  can  be 
opened  without  having  the  "keys  of  the 
city"  turned  over  to  the  delegates  by  an 
interminable  number  of  city  fathers  whose 
names  carry  the  prefix  "The  Hon."  or  some 
equally  awe-inspiring  title.  If  care  is  not 
exercised  engineers  will  be  crushed  by  the 
weight  of  the  keys  delivered  to  them. 
Let  there  be  only  one  address  of  wel- 
come, and  let  it  be  short.  Then  have 
the  convention  get  down  to  serious  busi- 
ness without  undergoing  the  ordeal  of 
listening  to  platitudes  on  engineering  by 
laymen.  At  waterworks  conventions,  for 
example,  no  address  of  welcome  seems  to  be 
complete  without  reference  to  the  fact  that, 
while  the  city's  water  supply  is  of  excellent 
quality,  the  town  contains  other  beverages 
in  which  the  delegates  will  probably  be  more 
interested.  At  almost  every  convention  lack 
of  time  prevents  the  presentation  of  im- 
portant technical  papers  and  committee  re- 
ports. For  this  curtailment  of  the  technical 
program  the  frittering  away  of  time  on  the 
welcome-to-our-city  addresses  is  partly  re- 
sponsible. If  the  welcome  could  only  be 
made  to  combine  brevity  with  heartiness 
plenty  of  time  would  be  available  for  more 
profitable  subjects.  It  is  inconceivable  that 
any  city  official  really  enjoys  delivering  such 
addresses  to  conventions.  In  fact,  many 
of  them  regard  these  speeches  as  necessary 
evils.  Surely  the  audience  gets  neither 
pleasure  nor  profit  from  these  oratorical 
effusions.  The  convention  committee  which 
will  establish  a  policy  of  limiting  the  official 
welcome  to  a  five-minute  speech  will  earn 
the  lasting  gratitude  of  the  delegates. 
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Simplicity  the  Keynote  of  Oregon's  State 
Highway  Cost-Keeping  System 

Few  Books  and  Printed  Forms  Employed — Results  Easily 
and    Quickly    Interpreted — All    Accounts   Are    Numbered 

By  G.  ED  ROSS 
Auditor,  Oregon  Highway  Department,  Salem 


ACCURACY  of  results  at  a  minimum 
cost  for  clerical  labor  is  the  primary 
object  of  the  accounting  system  that  has 
been,  in  successful  operation  for  about  a 
year  on  the  work  of  the  State  Highway 
Commission  of  Oregon.  The  main  features 
are  similar  to  those  of  the  cost-keeping 
system  formerly  employed  by  the  United 
States  Reclamation  Service  on  its  construc- 
tion work,  but  they  have  been  worked  over 
and  simplified  to  make  them  suitable  for 
commercial  purposes.  In  the  operation  of 
the  system  few  printed  forms  and  very  few 
books  are  required. 

Construction  accounts,  from  their  very 
nature,  require  entirely  different  treatment 
from  most  any  other  class  of  accounts,  if 
the  results  intended  are  to  be  accomplished. 
The  chief  essentials  of  construction  ac- 
counting are  not  only  to  have  a  record  of 
all  transactions,  but  to  have  this  record  in 
such  shape  that  the  items  making  up  the 
cost  of  a  piece  of  work  give  an  intelligent' 
and  reliable  basis  on  which  to  estimate 
other  work. 

An  important  feature  which  should  not 
be  overlooked  is  the  fact  that  usually  time- 
keepers and  men  handling  clerical  matters 
on  construction  work  are  engaged  a  larga 
part  of  the  day  with  various  other  duties 
which  are  frequently  of  such  importance 
that  the  time  spent  on  cost  keeping  and  ac- 
counts is  looked  upon  as  a  side  issue.  If 
the  system  of  accounting  employed  is  in- 
tricate and  topheavy  with  detail,  it  encour- 
ages guesswork  and  carelessly  kept  records 
which,  at  the  close  of  the  job,  will  be  found 
inadequate  and  incomplete  and  of  very  lit- 
tle value  either  as  a  basis  for  the  cost  of 
that  work  which  they  are  intended  to  cover 
or  the  working  out  of  estimates  on  future 
jobs  of  a  similar  nature.  It  therefore 
stands  to  reason  that  the  more  simple  an 
accounting  system  is  in  its  operation,  if  it 
has  the  essentials,  the  more  accurate  and 
workable  the  cost  data  will  be  when  finally 
compiled. 

Essentials  of  Cost  System 

The  essentials  for  a  practicable  account- 
ing system  for  construction  work  should 
embody  the  following  features: 

1.  An  accurate  record  of  all  obligations 
as  they  are  made  is  necessary  so  that  the 
state  of  finances  may  be  known  at  any  time 
with  a  minimum  of  uncertainty. 

2.  Individual  items  of  cost  of  structures 
on  divisions  of  the  work  should  be  kept  in 
such  detail  and  be  available  at  such  fre- 
quent intervals  as  to  give  the  superintend- 
ent an  opportunity  of  checking  up  and  elim- 
inating exorbitant  costs  from  day  to  day 
while  the  work  is  in  actual  progress. 

3.  There  is  needed  sufficient  detail  in 
items  of  cost,  with  supporting  narrative  as 
to  conditions  prevalent  at  the  time  of  the 
work  and  locality  in  which  it  is  done,  as 
will  make  it  possible  on  future  work  hav- 
ing some  elements  of  similarity  safely  to 
base  estimates  upon  these  costs. 

4.  Every  original  entry,  so  far  as  pos- 
sible, should  be  embodied  as  a  portion  of 
the   permanent    record,   thus    doing   away 


with  unnecessary  copying  and  excessive 
clerical  work. 

5.  All  cost-keeping  records  must  tie  in 
and  be  a  part  of  other  office  records  kept, 
and  balance  with  gross  expenditures  on  the 
entire  work. 

C.  On  each  gang's  work  there  must  be  a 
check  which  will  show  its  comparative  ac- 
complishments daily,  weekly  or  monthly. 
This  will  create  enthusiasm  and  friendly 
rivalry  among  foremen,  resulting  in  more 
efficiency  and  lower  unit  costs. 

7.  There  should  be  as  few  books  and 
forms  of  record  as  possible  to  accomplish 
the  result  in  the  most  simple  and  effective 
manner  with  a  view  of  making  permanent 


month.  Before  actual  construction  is 
started  the  work  is  divided  into  districts 
and  each  district  into  divisions.  Divisions 
are  made  according  to  the  character  of  the 
country  in  which  the  construction  work  is 
to  be  done.  On  highway  work  they  may 
vary  from  one  to  several  miles  in  length. 
Each  division  is  laid  off  into  features.  The 
segregating  of  these  divisions  into  features 
should  be  done  very  carefully,  as  proper 
forethought  and  study  at  this  time  will 
have  much  to  do  with  the  success  of  the 
system.  It  is  of  sufficient  importance  to 
warrant  the  engineer  in  charge,  the  super- 
intendent and  the  accountant  going  over 
the  work  together,  feature  by  feature,  that 
they ,  may  start  with  a  fairly  good  under- 
standing of  its  purpose  and  the  part  each 
will  have  in  the  securing  of  accurate  costs. 
It  goes  without  saying  that  these  three 
officials  must  work  absolutely  in  harmony 
if  the  best  results  are  to  be  obtained. 

A  set  of  account  numbers  is  prepared  to 
cover  the  items  of  expense  which  are 
chargeable  to  the  general  office  and  which 
cannot  be  charged  directly  to  any  of  the 
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as  many  of  the  original  records  as  prac- 
ticable. 

8.  Men  operating  this  accounting  sys- 
tem should  have  ordinary  "horse-sense" 
and  sufficient  judgment  to  grasp  the  essen- 
tial features  of  construction  work  on  which 
unit  costs  are  desirable  and  may  be  of 
value  later  as  well  as  at  time  of  construc- 
tion, rather  than  men  who  are  interested 
in  the  clerical  work  from  a  clerical  stand- 
point only.  This  class  of  men  is  in  abun- 
dance on  most  construction  work.  All  that 
is  required  to  make  them  valuable  assist- 
ants is  a  man  at  their  head  who  is  thor- 
oughly familiar  with  construction  account- 
ing and  cost  keeping,  and  also  has  sufficient 
knowledge  of  general  office  and  accounting 
requirements  to  instruct  his  field  assistants 
intelligently  as  to  just  what  records  to  keep 
and  how  to  keep  them. 

With  a  view  to  embodying  the  principles 
outlined,  the  State  Highway  Commission  of 
Oregon  in  the  spring  of  1915  had  installed 
by  its  auditor  an  accounting  system  based 
on  one  that  had  been  very  successfully  dem- 
onstrated on  the  construction  of  the  Tu- 
malo  Irrigation  Project  in  central  Oregon. 
This  project  was  built  with  state  funds 
during  the  years  1913  and  1914,  directly 
under  the  supervision  of  state  officials. 

Classification  of  Work 

In  the  operation  of  the  system  few 
printed  forms  and  very  few  books  are  re- 
quired. The  important  book,  of  course,  is 
the  cost  ledger,  in  which  are  summarized 
all   the   items    assembled   from    month   to 


districts — for  example,  such  charges  as 
salaries  and  expenses  of  administrative  em- 
ployees and  the  upkeep  of  the  general  office, 
an  expense  which  is  for  the  benefit  of  the 
entire  job  but  cannot  be  prorated  fairly  at 
the  time  incurred.  Account  numbers  are 
prepared  for  each  division  which  may  have 
the  following  features:  General  Expense, 
Preliminary  Location,  Right-of-Way,  Con- 
struction— Subgrade,  Culverts  and  Drains, 
Bridges,  Riprapping,  Macadamizing,  Hard 
Surfacing,  Camp  Construction,  Operation 
of  Mess  Houses,  Corrals,  Storehouse,  Black- 
smith Shop,  and  Machine  Shop.  At  the 
head  of  each  of  these  sheets  is  given  the 
name  of  the  road,  county  in  which  it  is  lo- 
cated, station-number  limits  comprising 
this  division,  width  of  roadbed  and  width 
of  right-of-way.  The  same  items  are  used 
over  and  over  on  the  various  divisions,  but 
the  numbers  assigned  are  different  in  every 
case. 

There  is  no  repetition  of.  the  numbers 
on  the  job,  so  that  when  a  number  is  once 
assigned  it  can  mean  only  one  thing.  This 
does  away  with  confusion  which  might 
otherwise  result.  These  classification  lists 
are  bound  into  what  is  known  as  an  account 
number  book,  a  page  of  which  is  shown 
herewith,  and  each  number  alone,  when 
taken  from  this  book,  gives  full  details  as 
to  what  it  is  intended  to  cover.  For  in- 
stance, the  item  "7305 — $16.75"  coming 
into  the  general  office  on  a  summary  of  ac- 
count numbers  means  there  had  been  spent 
$16.75  for  "labor,  repairs  to  equipment" 
on  the  Pacific  Highway  in  Douglas  County, 
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State  of  Oregon,  Comstock  Division,  be- 
tween Sta.  200+00  and  Sta.  60+70,  a  dis- 
tance of  approximately  2  miles.  As  will  be 
noted,  with  the  two  entries  made  all  those 
concerned  are  fully  informed,  by  reference 
to  their  account  number  books,  as  to  every 
detail  in  the  transaction. 

Every  man  in  a  responsible  position  has 
a  copy  of  such  portion  of  the  book  as  may 
have  any  connection  with  the  work  he  is 
handling.  The  last  item  on  each  feature  is 
"Depreciation    on    Equipment,"    and   takes 


Numerous  blank  numbers  are  left  in  the 
classification  of  accounts  to  be  supplied  as 
the  work  progresses  and  when  it  is  desir- 
able to  add  special  items,  not  foreseen  in 
the  beginning,  on  which  costs  are  wanted. 
This  may  at  first  appear  complicated.  It 
must  be  borne  in  mind,  however,  that  only 
a  few  of  the  account  numbers  are  in  use  at 
any  one  time.  For  instance,  on  the  cost  of 
erecting  bridges  we  have  "labor,  erecting 
concrete  forms"  and  "labor,  taking  down 
concrete  forms,"  "labor,  pouring  concrete" 


the  life  of  the  business  than  this  method 
of  accounting  is  when  placed  in  its  proper 
relationship  to  the  work.  It  certainly  is  a 
barometer  on  every  activity  on  the  job,  and 
must  show  in  its  operation  a  little  more 
speed  than  the  speediest  foreman  or  super- 
intendent, if  it  is  to  retain  its  position  as 
"pace  setter"  for  the  organization.  In  this 
age  of  close  competition  and  advanced 
methods,  when  the  element  of  guesswork 
on  construction  estimates  is  practically 
eliminated,  the  accounting  system  which  is 
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care  of  the  equipment  cost  chargeable  to 
each  feature  of  the  work.  An  "Equipment 
Record"  book  is  kept  in  which  each  piece 
of  equipment,  date  of  purchase,  price  and 
estimated  time  of  usefulness  are  entered. 
This  is  depreciated  each  month  against  the 
feature  on  which  it  is  used,  the  amount  be- 
ing based  on  the  estimated  period  of  its 
usefulness  or  its  estimated  value  at  the 
completion  of  the  job.  At  the  end  of  quar- 
terly, semi-annual  or  yearly  periods  an  in- 
ventory of  all  equipment  is  taken,  a  survey 
of  its  actual  value  at  that  time  made  and 
the  equipment  charges  adjusted  accord- 
ingly. 

General  Expense  Prorated 

At  the  end  of  quarterly  periods  the  ex- 
pense of  the  general  office  is  prorated  over 
to  the  district  offices  according  to  the  per- 
centage of  work  done  in  each  district.  The 
general  expense  in  the  district  office  is  at 
the  same  time  prorated  to  divisions  and 
features  of  the  work.  The  value  of  the 
equipment  and  storehouse  inventories  are 
taken,  and  these  items,  added  to  the  cost 
ledger,  should  balance  with  the  voucher 
register  and  bills  payable  and  include  every 
charge  that  has  been  incurred.  This  re- 
sults in  the  production  of  a  record  of  actual 
costs,  including  everything  for  which 
money  has  been  expended. 

There  is  no  comparison  between  this 
method  of  securing  costs  with  an  absolute 


and  "labor,  placing  reinforcing  steel,"  "ma- 
terial and  supplies,  cement,"  "material  and 
supplies,  lumber."  There  are  ninety  num- 
bers in  this  feature,  and  when  the  work  is 
first  started  it  is  probable  that,  aside  from 
the  items  previously  enumerated,  not  more 
than  three  or  four  others  in  the  feature 
would  be  used  the  first  month.  At  a  later 
period,  as  the  work  progresses,  such  items 
as  "erecting  steel,"  "erecting  falsework," 
"testing  materials,"  "field  riveting,"  etc., 
would  come  into  use,  and  so  on  throughout 
the  job.  At  the  end  of  the  work,  therefore, 
nearly  all  of  the  ninety  numbers  designated 
would  have  a  charge.  If  all  other  records 
were  lost  the  cost  ledger  itself  would  show 
a  fairly  good  record  of  the  monthly  prog- 
ress of  the  work. 

Labor  Costs  Summarized  Daily 

If  this  system  is  to  achieve  the  results 
of  which  it  is  capable,  a  summary  of  labor 
costs  should  be  taken  frequently,  possibly 
every  evening,  which  on  an  ordinary  piece 
of  work  should  not  take  the  timekeeper 
more  than  half  an  hour.  This  gives  the 
superintendent  an  idea,  while  the  work  is 
active,  just  how  the  costs  are  running,  and 
if  they  appear  to  be  excessive  at  any  one 
place  he  can  give  that  certain  job  his  im- 
mediate attention.  If  he  is  thoroughly  in 
touch  with  the  work  he  can,  in  his  office, 
frequently  locate  the  trouble  in  a  fairly 
definite  manner.     It  is  this  feature  of  the 


only   "at  home"   in  the  very   rear  of  the 
procession  is  of  very  little  real  value. 

Segregation  of  Items 

Segregation  of  the  items  is  left  to  the 
men  interested  in  the  cost-keeping  and  de- 
termined largely  by  the  character  of  the 
work.  They  can  be  cut  finer  or  the  number 
materially  reduced,  according  to  the  judg- 
ment of  those  in  charge,  and  this  element 
of  elasticity  of  the  system  is  another  one 
of  its  strong  points.  However,  it  should  be 
thoroughly  understood  that  the  account 
numbers,  regardless  of  how  many  there 
may  be  in  a  book,  will  never  give  trouble 
in  case  they  are  not  used,  and  the  space 
they  take  in  the  book  is  immaterial,  so 
that  in  laying  out  a  piece  of  work  it  is  well 
to  have  sufficient  items  to  cover  every  de- 
tail of  work  that  may  possibly  arise,  so  that 
after  the  work  has  been  completed  it  may 
not  be  found  that  costs  on  numerous  items 
are  desired  which  it  is  then  too  late  to  se- 
cure because  of  lack  of  forethought  and 
knowledge  of  construction  work  when  the 
account  number  book  was  made  up. 

In  case  it  is  necessary  at  any  time  to 
make  changes  or  additions  in  the  account 
number  book,  these  changes  should  be  made 
only  by  the  one  responsible  for  all  account- 
ing. Copies  of  changes  should  be  sent  to 
all  who  may  be  interested  before  insertions 
in  the  book  are  entered,  so  that  the  books 
in  the  field  and  cost  ledger  items  may  be 
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ON  THE  TIMB>BOOK  SHEETS  ARE  COLUMNS  FOR  ACCOUNT  NUMBERS,  NAMES  OF  EMPLOYEES,  OCCUPATIONS,  TIME  WORKED,  RATES  AND  AMOUNTS 


check  on  every  transaction  and  the  method 
once  quite  common  on  construction,  where- 
by the  resident  engineer  secured  as  much 
data  as  came  through  his  hands  without 
any  actual  check  as  to  their  correctness  or 
reference  to  general  office  records  and  over- 
head expense.  The  administrative  cost  is 
just  as  much  a  part  of  the  unit  cost  of  mov- 
ing materials  as  the  wage  of  the  man  at  the 
end  of  a  No.  2  shovel.  Too  frequently  is 
this  expense  overlooked  in  making  esti- 
mates on  new  work. 


system  which  is  considered  its  greatest 
value,  inasmuch  as  when  properly  handled 
it  actually  increases  the  efficiency  of  the 
superintendent  and  his  foremen  and  makes 
real  money  for  the  contractor  through  the 
medium  of  lower  unit  costs  and  greater 
accomplishments  per  gang. 

Accounting  is  sometimes  looked  upon  as 
a  sort  of  necessary  evil  and  dead  expense. 
The  sales  department  in  the  average  com- 
mercial business  is  no  more  effective  in  its 
functions    of    preserving    and    stimulating 


identical  at  all  times.     The  observance  of 
this  rule  is  of  great  importance. 

The  time-book  sheet,  shown  herewith, 
has  columns  for  the  insertion  of  account 
numbers,  names  of  employees,  occupations, 
time  worked,  rates,  amounts  earned,  deduc- 
tions, and  amounts  due.  On  ordinary  con- 
struction jobs  one  man,  as  a  rule,  will  not 
be  working  under  more  than  two  or  three 
numbers  the  entire  month.  The  exceptions 
are  in  the  case  of  foreman,  roustabout, 
blacksmith,  timekeeper,  and  a  few  others 
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whose  duties  make  it  necessary  to  charge 
their  time  to  nearly  every  feature  of  the 
job,  and  these  men  should  be  given  from 
two  spaces  to  a  whole  page,  depending  on 
the  requirement.  It  will  be  noticed  that 
there  is  space  for  four  account  numbers  in 
each  division  of  the  sheet.  At  the  close  of 
the  month  a  recapitulation  by  pages  of  the 
time  of  the  men  is  made.  There  is  also  a 
summary  of  account  numbers  made.  This 
summary  of -account  numbers  and  recapitu- 
lation of  the  time-book,  showing  the  amount 
earned,  should  balance,  and  if  they  do  the 
timekeeper  can  feel  reasonably  assured 
that  his  computations  are  correct.  The 
time-book  is  then  sent  to  the  general  office, 
the  bookkeeper  there  taking  off  the  sum- 
mary' and  posting  it  in  a  classification  book 
which  is  used  to  assemble  the  items  for 
posting  to  the  cost  ledger. 

The  invoices  passing  through  the  field, 
after  being  carefully  checked  and  O.  K.'d 
by  the  proper  person,  should  have  inserted 
on  them  the  account  number  to  which  the 
items  are  chargeable,  and  then  sent  to  the 
general  office  for  payment.  The  account 
numbers  and  charges  are  taken  off  on  the 
classification  book  as  they  come  into  the 
general  office.  At  the  close  of  the  month, 
when  all  accounts  are  in,  the  classification 
book  is  balanced  and  the  gross  amounts 
chargeable  to  each  account  number  which 
has  been  active  that  month  are  posted  in 
the  cost  ledger,  which  contains  the  account 
numbers  and  items  identical  with  those  in 
the  account  number  book.  When  this  has 
been  completed  and  the  cost  ledger  bal- 
anced up,  the  items  are  also  added  cross- 
wise of  the  page,  and  this  gives  the  totals 
to  date  and  by  months  on  each  item  and  by 
features  of  all  work. 

Account  Books  Needed 

The  books  recommended  for  this  system 
vary  according  to  the  size  of  the  project. 
The  following  outline  should  cover  the  ordi- 
nary construction  job,  with  such  additions 
and  alterations  as  may,  in  the  judgment  of 
the  accountant,  seem  desirable: 

(a)  Cost  ledger  ]  Controlling 

(b)  Voucher  register     ^^^^^^^^ 

(c)  Check  register      J 

An  ordinary  I-P  ring  binder.  No.  701, 
size  about  9  x  12  in.,  makes  a  very  satisfac- 
tory cover  for  all  three  of  these  forms,  one 
cover  for  all,  with  the  proper  divisions, 
making  a  convenient  and  compact  record. 
As  the  record  grows  in  size  and  features 
are  completed,  transfers  may  be  made  of 
sheets  to  inactive  binders. 

(d)  Condensed  financial  reports  and  gen- 
eral pertinent  information.  For  this  pur- 
pose a  convenient  size  is  a  sheet  4V2  x  7 
in.,  with  a  No.  6  Morden's  loose-leaf  binder 
or  similar  book,  pocket  size,  which  is  usu- 
ally carried  by  engineers  and  superintend- 
ents on  their  work. 

(e)  A  small  form  with  insert  for  carbon 
sheet  about  7x4  in.,  which  makes  a  very 
convenient  book  for  requisitions,  orders  to 
foremen  and  for  general  memorandum 
where  it  is  desirable  to  retain  a  copy. 

(f)  Time-book  sheet. 

(g)  Check  book. 

(h)  Classification  book. 

(i)  Equipment  record  book. 

(j)  Storehouse  stock  book. 

(k)  Special  forms  for  reports  by  foremei} 
to  superintendents,  for  use  of  timekeepers 
in  checking  time  of  men  which  they  have 
taken  during  the  day,  and  other  miscel- 
laneous reports  which  may  be  worked  out 
to  fit  the  particular  piece  of  work. 


There  are  two  advantages  in  the  use  of 
the  smaller  binders  and  forms.  One  is  the 
cost  of  printing  the  smaller  form  and  the 
lack  of  waste  in  its  use.  The  other  is  that 
it  makes  a  very  convenient  record  to  take 
into  the  field  or  to  public  meetings. 

Field  and  Office  Should  Co-operate 

This  system  is  not  based  on  theory,  but 
is  outlined  now  after  eight  years'  experi- 
ence on  a  very  large  variety  of  construction 
work  both  in  the  field  and  in  general  offi- 
ces. The  writer  has  never  found  an  in- 
stance in  construction  work  where,  with  a 
little  applied  intelligence,  this  method  did 
not  absolutely  cover  the  situation;  but  to 
get  results  there  must  be  co-operation  be- 
tween the  field  and  office  forces.  The  su- 
perintendent and  engineer  should  carefully 
go  over  all  summaries  of  account  numbers 


Dredge  Washes  and  Stacks  10,000 
Yards  of  Gravel  Per  Day 

THERE  WAS  launched  in  April  at  Ham- 
monton,  Cal.,  the  hull  of  a  gold  dredge 
said  to  be  the  largest  ladder  dredging  unit 
thus  far  constructed.  It  is  equipped  with 
an  endless  chain  of  100  buckets,  having  a 
capacity  of  16  cu.  ft.  each,  and  is  to  exca- 
vate material  from  a  depth  of  82  ft.  below 
water  level.  The  dredge  is  operated  by 
electric  power,  and  a  crew  of  only  three  men 
is  required  to  run  it  while  excavating,  wash- 
ing and  stacking  300,000  cu.  yd.  of  material 
per  month. 

The  hull,  without  mechanical  equipment, 
weighs  about  1000  tons,  and  is  built  en- 
tirely of  structural  steel,  fabricated  in  the 
East  and  erected  in  California.  The  equip- 
ment will  include  a  400-hp.  motor  for  driv- 
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LARGEST  GOLD  DRB^GE  WILL  WASH  AND  STACK    300,000  YARDS  OF  MATERIAL  A  MONTH 


before  they  are  sent  to  the  general  office. 
By  each  one  working  in  his  place  and 
spending  a  little  time  on  this  important 
matter,  errors  will  be  kept  down  to  a  mini- 
mum and  the  fullest  detail  will  be  available 
at  the  close  of  the  work. 

In  so  far  as  nearly  every  construction 
job  varies  in  detail,  it  requires  a  specially 
constructed  accounting  system  to  handle  it. 


ing  the  excavator  and  six  other  motors, 
ranging  in  capacities  from  35  to  150  hp. 
The  dredge  was  built  for  operation  by  the 
Yuba  Consolidated  Gold  Fields  and  will 
work  along  the  Yuba  River.  It  will  be  du- 
plicated by  a  sister  boat,  to  be  launched  late 
this  fall.  The  dredge  was  designed  and 
built  by  the  Yuba  Construction  Company. 


COLUMBIA    RIVER   HIGHWAY. 
COUNTY 
Located  at   


COLUMBIA 


State  Engineer                                Highway  Department 

Gravel-Screening   and   Stone-Crushing   Plant 

5416  Salaries,   Engineering. 

ri417  Draftsman. 

.'.418  Clerical  and  timelteeping. 

5419  Expert  engineering, 

5420  Miscellaneous. 

5421  Labor.  Erecting  plant. 
.5422  Drilling  and  blasting. 

5423  Handling  materials. 

5424  Stripping  pit. 

5425  Crushing. 

.'v42G  Repairs  to  equipment. 

5427 

5428 

5429 

5430  M&S,  Repairs  to  equipment. 

543!  Explosives. 

5432  Drill  steel. 

5433  Blacksmith  shop. 

5434  Engine  oil,  lubricants. 

5435  Fuel. 

5436  Lumber. 

5437  Rental  of  equipment. 

5438  Royalties  on  stone,  etc. 

5439  Freight,  express  and  handling. 

5440  Contractor's  earnings. 
5441 

5442 
5443 

5444  Administrative  pro  rata. 

5445  Depreciation  on  equipment 

and  the  methods  described,  with  a  very 
little  adjustment,  can  be  easily  made  to  fit 

any  piece  of  work.  When  the  principle  is 
once  thoroughly  understood  the  detail  of 
working  it  out  will  be  found  very  simple. 


Gun  Dislodges  Soot  from  Stacks 

A  gun,  made  by  drilling  a  hole  in  the 
center  of  a  piece  of  shafting,  and  loaded 
with  blasting  powder,  tamped  with  dry  clay 
and  fired  by  fuse,  can  be  used  to  clean  the 
soot  from  any  type  of  stack  or  chimney 
without  injuring  it.  In  describing  this 
method,  the  Du  Pont  Magazine  suggests 
that  to  make  such  a  cannon  of  convenient 
size  a  hole  1%  in.  in  diameter  may  be 
drilled  10  in.  into  one  end  of  a  14-in.  piece 
of  4-in.  shafting.  A  small  touch  hole 
should  be  drilled  into  the  side  of  the  large 
hole  near  its  lower  end.  The  proper  charge 
consists  of  FFF  blasting  powder  poured 
into  the  large  hole  to  within  2  in.  of  the  top 
and  tamped  with  dry  clay.  The  cannon  is 
fired  by  a  short  piece  of  fuse.  This  charge 
is  sufficient  for  a  stack  100  ft.  high,  al- 
though the  number  of  shots  necessary  to 
clean  a  stack  thoroughly  depends  on  its 
condition  as  well  as  on  its  size.  Ordinarily 
three  or  four  shots  will  suffice.  It  is  stated 
that  one  of  the  largest  manufacturing  com- 
panies in  this  country  has  used  this  method 
for  several  years  in  its  industrial  plants 
without  accident  or  injury  to  any  of  its 
stacks. 
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Six-Mile  Sewer  Extension 
Has  Sinuous  Course 

Large    Quantity    of   Equipment    Permits    Con- 
tractor to  Rush  Sewer  Worli  to  Completion 
Two  Months  Ahead  of  Schedule 

UNEVEN  contours  along  the  route  of  the 
Canton  (Ohio)  sewer  extension  of 
18,000,000  gal.  daily  capacity  from  the  city 
limits  to  the  new  disposal  plant  made  the 
alignment  an  extremely  varying  one  so  as 
to  obtain  sufficient  covering  to  protect  the 
sewer.  The  route  follows  the  Nimishellen 
Creek  valley,  which  has  hills  at  many  places 
almost  abutting  on  the  water's  edge.  Seven 
creeks  or  runs  were  bridged  and  a  railroad 
track  was  crossed  at  five  places.  In  the  tra- 
versing of  the  heavily  traveled  16-ft.  high- 
way constructed  upon  the  hill  side  prob- 
lems of  keeping  the  road  open  at  all  times 


Solid  rock  excavation,  encountered  for 
2 1/2  miles,  ranged  from  18  to  22  ft.  in  depth. 
As  this  rock  was  in  the  highway  or  along 
the  railroad  only  light  blasts  could  be  made, 
so  that  the  improved  highway  and  the  tele- 
phone and  telegraph  wires  would  not  be 
damaged.  A  mat  to  hold  the  shots  could  not 
be  used  conveniently,  as  the  surface  of  the 
ground  rose  too  abruptly  on  one  side. 
About  20  per  cent  of  the  material  was  lime- 
stone and  shale  and  the  remainder  gravel, 
sand  and  loam. 

At  stream  crossings  the  sewer  is  designed 
as  a  beam,  a  reinforced  casing  on  spans  of 
20  ft.  between  pier  centers  being  provided 
to  take  the  stress.  This  casing  is  lined  with 
the  regular  tile  construction.  The  stream 
beds  were  paved  by  slabs  of  reinforced  con- 
crete to  prevent  erosion  at  the  site  of  the 
crossings.  At  railroad  crossings  the  sewer 
was  reinforced  with  concrete,  and  in  addi- 


PIPE  LAYING  FOLLOWS  EXCAVATOR  CLOSELY  IN   CAVING    GROUND 


and  making  good  progress  in  construction 
were  presented. 

The  sewer  proper  is  of  39-in.  American 
segment  vitrified  tile,  which  was  used  only 
where  the  line  is  on  the  regular  grade  of 
0.1  per  cent.  The  length  is  25,500  ft.  In 
the  three  siphons  totaling  5000  ft.  lock- 
joint  concrete  pipe  made  on  the  ground  was 
used. 


SIPHON    RUNS    OUT    FROM    UNDER    COVER 


tion  at  two  points  double-strength  cast-iron 
pipe  was  cased  in  concrete. 

To  obtain  sufficient  velocity  in  two  of  the 
siphons  at  minimum  flow  two  lines  of  30-in. 
concrete  pipe  were  used.  The  sluice  gates 
at  the  inlets  and  outlets  of  the  siphons  are 
so  arranged  that  an  overflow  is  possible 
when  one  line  cannot  take  care  of  the  flow. 

Equipment 

The  excavation  was  done  by  an  Austin 
trench  excavator  for  the  gravel  section,  and 
also  in  a  27-ft.  cut.  Six  gangs  of  about 
forty  men  each  worked  on  the  hand  section 
work,  and  there  was  also  provided  an 
A-frame  cableway  with  a  600-ft.  span. 
Backfilling  was  done  by  a  narrow-gage  din- 
key hauling  more  than  2000  ft.  of  track 
direct  from  the  excavator,  by  a  Marion 
steam  shovel,  by  slip  scraper  and  by  hand. 

For  the  rock  excavation  Ingersoll-Rand 
jack  hammers  were  used,  air  being  supplied 
twenty-four  hours  per  day  by  two  Westing- 
house  cross-compound  compressors.  As  the 
work  is  in  the  country  a  well  had  to  be 
drilled  and  water  pumped  to  a  tank  erected 
on  a  hillside  at  a  height  of  150  ft.  About 
41/2  miles  of  water  lines  were  laid  connect- 
ing the  tank  to  the  work.  Two  concrete  pav- 
ers— a  Ransome  and  a  Foote — mixed  the 
concrete. 

Rapid  progress  was  made  from  the  start, 


SMALL   CHARGES   SAFEGUARD   WIRES 

an  average  of  6000  ft.  being  completed  each 
month.  In  ten  hours  on  one  of  the  good 
days  three  masons  laid  up  210  ft.  of  39-in. 
segment  block  sewer. 

The  work  was  carried  out  under  the  gen- 
eral direction  of  W.  E.  Sarver,  city  engi- 
neer, with  George  H.  Wynn  as  resident  en- 
gineer and  designer  for  the  city.  The  John 
F.  Casey  Company,  with  James  A.  Bowen 
as  construction  superintendent,  was  the 
contractor. 


Engineers  and  Architects 
Want  Branded  Timber 

Frank    D.    Chase    Tells    Lumbermen    Clearly 

Defined  and  Easily  Recognized  Standards 

Will   Develop   National   Market 

ENGINEERS  and  architects  want  tim- 
ber standardized  so  that  they  can  buy  a 
single  stick,  a  carload  or  a  trainload  of 
lumber  as  easily  as  they  can  buy  a  carload 
of  steel  or  cement,  and  with  the  assurance 
that  they  will  get  what  the  specifications 
call  for.  This,  said  Frank  D.  Chase,  con- 
sulting engineer,  to  the  National  Lumber 
Manufacturers'  Association  meeting  in 
Chicago  recently,  is  the  big  reason  why  en- 
gineers and  architects  want  branded  tim- 
ber. Buildings  must  be  safe  for  habita- 
tion, and  the  architect  or  engineer  is  paid 
to  see  that  they  do  the  work  they  are 
designed  to  do.  They  cannot  to-day  al- 
ways be  certain  that  the  lumber  which  goes 
into  buildings  will  meet  requirements. 

Uncertainty   Regarding   Lumber 

Mr.  Chase  cited  the  penalty  which  lumber 
paid  by  reason  of  this  uncertainty.  The 
man  who  uses  structural  longleaf  pine  in 
Chicago  must  by  ordinance  use  40  per  cent 
more  than  should  be  used.  Fiber  stresses 
must  be  figured  at  1300  lb.  instead  of  1800 
lb.,  recognized  practice.  Instead  of  increas- 
ing the  sale  of  lumber  40  per  cent,  competi- 
tion puts  timber  out  of  consideration  for 
more  cases  than  40  per  cent  in  the  extra 
quantity  used.  He  stated  that  he  was  com- 
pleting a  building  just  out  of  Chicago  in 
which  there  are  4,000,000  ft.  of  lumber. 
Had  the  building  been  built  in  the  city  the 
added  cost  due  to  low  fiber  stresses  would 
have  eliminated  lumber  as  a  building  ma- 
terial. 

The  building  department  will  indorse  an 
ordinance  giving  longleaf  and  fir  an  ade- 
quate fiber  stress,  Mr.  Chase  held,  as  soon 
as  it  can  have  definite  assurance  that  the 
timber  going  into  the  buildings  is  what  it 
is  specified.  Only  one  way  is  available,  and 
that  is  for  the  inspector  of  the  department 
to  go  to  the  job  and  see  with  his  own  eyes 
the  brand  of  the  national  association  stat- 
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ing  exactly  the  grade  of  timber,  thus  put- 
ting it  in  the  same  class  with  other  build- 
ing materials.  If  this  branding  and  label- 
ing with  the  producer's  name  were  done, 
and  it  is  done  now  by  some,  the  speaker 
believed  that  the  engineer  and  architect 
would  not  take  any  chance  on  something 
they  did  not  know  anything  about  when 
they  could  get  for  the  same  price  a  mate- 
rial which  they  had  every  reason  to  believe 
was  what  was  claimed  for  it.  Usually  more 
is  paid  for  these  identified  articles,  and  the 
customer  is  perfectly  willing  to  pay  an  ex- 
tra price. 

"There  will  be  lots  of  good  brands  of 
lumber  on  the  market,  and  if  it  costs  more 
we  will  use  it  when  its  use  is  justified.  It 
is  going  to  be  a  very  happy  day  for  the 
engineer  and  architect  when  he  knows 
that  branded  lumber  which  he  specifies 
will  be  used ;  and  more  than  that — when  he 
can  say  to  his  contractor  that  he  believes 
that  such  and  such  a  brand  is  perhaps  a 
little  better  than  somebody  else's,  and 
everything   being   equal   he  would  like  to 


Mammoth    Electric  Draglines    Dig    Diversion 
Channels  and  Construct  Levees 

Earth-Handling  Methods  Employed  to  Excavate  8,600,000  Cubic   Yards  on   the 
Works   of   the   Little   River   Drainage   District   of   Missouri   Get   Stable   Banks 


HANDLING  half  a  million  cubic  yards  of 
earth  a  month  on  the  headwater  diver- 
sion works  alone  of  the  Little  River  Drain- 
age District  of  Missouri  is  the  goal  toward 
which  the  engineer  and  contractor  on  that 
part  of  the  district's  work  are  striving. 
For  only  a  year  has  the  operation  on  this 
portion  of  the  drainage  works  been  in 
active  progress,  and  during  this  time  the 
contractor  has  been  tuning  up  his  various 
units,  until  now  the  machines  are  working 
very  nearly  to  their  full  capacity  at  their 
respective  tasks.  Huge  levees  that  form 
the  barriers  on  each  side  of  a  floodway  900 
ft.  in  width  will,  together  with  the  diver- 
sion channel,  divert  to  the  Mississippi  River 
the  quick  runoff  from  the  Ozark  foothills 


tance  of  nearly  3  miles,  have  been  subjected 
to  a  season's  weathering,  and  the  channel 
within  the  same  limits  has  had  repeated 
changes  in  water  level. 

The  method  of  procedure  to  get  stable 
embankments  is  to  place  the  material  in 
layers,  first  ahead  and  then  back  of  the  ex- 
cavating machines,  and  the  exact  methods  of 
getting  three  draglines  to  build  up  a  levee 
in  layers  are  shovra  in  the  drawing,  which 
needs  some  explanation. 

Four  Machines  to  Do  Work 

First,  a  Clyde  steam  stump  puller,  not 
shown  in  the  drawing,  follows  the  timber- 
clearing  gang  and  piles  the  stumps  20  ft. 
outside  of  the  limits  of  the  flooded  area. 
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THREE  DRAGLINE  EXCAVATORS  APPORTION  STRIPPING,  CHANNEL  AND  LEVEE  WORK  TO  GET  BANKS  BUILT  IN  LAYERS 


have  him  use  it.  That  day  is  rapidly  com- 
ing, I  am  very  glad  to  believe,  and  when 
it  does  we  will  not  have  any  more  build- 
ings with  dry-rotted  timbers  taken  out  at 
the  end  of  three  or  four  years;  buildings 
which  cost  too  much,  buildings  which  are 
inadequate  for  their  service.  We  will  de- 
sign timber  buildings  as  we  do  steel — know 
what  we  want  and  what  we  get,  and  will 
get  it."  

War  Forces  Use  of  Liquid  Chlorine 

Installation 

Inability  to  get  hypochlorite  of  lime  at  a 
reasonable  figure  has  forced  several  large 
cities  to  install  liquid  chlorine.  One  of  the 
largest  orders  is  for  Chicago,  which  is  in- 
stalling twenty-three  machines.  They  will 
be  placed  at  the  pumping  stations  to  insure 
absolute  prevention  of  reinfection  of  the 
open  pump  wells,  rather  than  on  the  cribs 
where  the  bleach  plants  have  usually  been 
installed.  Denver  is  installing  a  plant  at 
the  West  Denver  pumping  station,  replacing 
a  bleach  plant  which  required  the  services 
of  two  men  at  $60  per  month. 


and  prevent  the  flood  waters  from  flowing 
into  the  lowlands  to  the  south.  The  meth- 
ods of  building  these  levees  are  largely  the 
result  of  experience  with  the  monster  elec- 
tric dragline  machines  installed  on  this 
work  and  a  close  study  of  the  conditions  to 
be  met.  A  study  of  these  construction 
methods  on  the  ground  was  recently 
afforded  a  representative  of  the  Engineer- 
ing Record.  Articles  outlining  the  design, 
general  method  of  headwater  diversion  and 
canalization  of  the  900-square  mile  area  of 
lowlands  appeared  in  the  Engineering  Rec- 
ord in  the  issues  of  Aug.  22,  1914,  page  204, 
and  Dec.  5,  page  612.  This  article  will  take 
up  the  construction  of  and  the  experience 
gained  from  the  early  work. 

Getting  Stable  Levees 

The  levees  on  each  side  of  the  floodway 
from  the  Mississippi  River,  back  for  about 
6  miles,  have  been  constructed  and  are 
practically  complete  except  for  dressing, 
closing  gaps  at  railway  and  highway  cross- 
ings and  topping  out,  as  described  later. 
The  levees  east  of  the  Government  Levee, 
between  it  and  the  Mississippi  River,  a  dis- 


where  they  remain  temporarily,  to  be  dis- 
posed of  by  burning  or  otherwise  before 
the  completion  of  the  work. 

Second,  unit  1,  a  Bucyrus  steam  dragline, 
with  caterpillar  traction,  70-ft.  boom  and 
iy2-yd.  bucket,  strips  about  6  in.  of  the  top 
soil  and  vegetable  matter  from  the  diver- 
sion channel  area.  In  this  operation  the 
machine  occupies  a  central  position  in  the 
digging  zone  and  works  away  from  the  ex- 
cavating machines.  It  wastes  the  stripping 
on  an  area  toward  the  levee  side  at  the 
limits  of  its  boom  reach.  After  completing 
a  reach  of  about  2000  ft.  the  machine  re- 
turns and  operations  2,  3  and  4  are  started, 
with  the  machine  occupying  a  position  on 
the  center  line  of  the  levee.  Operation  2 
consists  of  removing  the  stripping  from  the 
area  under  the  outer  part  of  the  levee  and 
piling  the  material  just  outside  the  levee 
toe.  The  muck  ditch  is  then  excavated  in 
operation  3  and  the  material  placed  to  form 
the  outer  toe  of  the  levee.  The  fourth 
operation  is  to  strip  the  remainder  of  the 
levee  area  and  rehandle  the  stripping  taken 
from  the  channel  area.  The  wasting  zone 
for  operation  4  is  between  that  for  opera- 
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tions  2  and  3  and  on  top  of  the  material 
placed  in  operation  2.  This  wasted  material 
is  kept  quite  free  from  roots,  etc.,  the  grub- 
bing operations  having  preceded  the  strip- 
ping. The  material  will  finally  be  leveled 
off  to  form  a  banquette  with  a  top  width  of 
about  18  ft.  and  an  outside  slope  of  1%  :1. 

Units  2  and  3  Electric  Draglines 

Third,  unit  2,  a  Bucyrus  electric  dragline 
machine,  mounted  on  trucks  and  having  a 
125-ft.  boom  and  a  3V'2-yd.  bucket,  occupies 
a  position  over  the  berm  line  so  that  in  mak- 
ing a  pilot  cut  it  can  reach  125  ft.  to  the  far 
side  of  the  digging  zone  and  still  waste 
over  the  whole  levee  base  area,  the  maxi- 
mum reach  for  which  is  132  ft.  It  places 
the  material  in  two  layers,  one  ahead  to  a 
depth  of  about  6  ft.  over  the  area  and  one 
behind,  filling  in  the  holes  and  raising  the 
embankment  to  a  height  of  about  10  ft. 
The  excavation  by  this  machine  is  equiva- 
lent to  about  65  per  cent  of  the  prism.  The 
far  bank  is  cut  to  a  1:1  slope,  which  it  is 
expected  will  deteriorate  a  little,  as  may  be 
seen  by  examining  some  of  the  photographs. 
Normally,  this  machine  operates  about  2000 
ft.  behind  the  stripping  machine. 

Fourth,  unit  3,  a  Bucyrus  electric  drag- 
line on  trucks,  having  a  100-ft.  boom  and  a 
4'  2-yd.  bucket,  occupies  the  berm,  excavates 
the  remainder  of  the  prism  and  places  the 
material  ahead  of  and  behind  itself  as  de- 
scribed in  the  operations  of  unit  2,  building 
layers  of  about  6  ft.  and  4  ft.  in  thickness 
making  the  third  and  fourth  lifts  of  the 
levee.  It  finishes  the  near  side  of  the  canal 
prism  to  a  slope  of  2:1  and  carries  the  em- 


bankment up  to  approximately  its  final  line. 
Where  the  channel  excavation,  as  speci- 
fied, is  insufficient  to  construct  the  levee, 
the  excavation  is  carried  to  overdepth. 
The  slopes  of  the  prism  are  maintained  and 
the  base  width  is  narrowed  as  the  depth  of 
required  excavation  increases — this  method 
of  obtaining  the  additional  material  re- 
quired being  more  desirable  than  widening 
the  channel,  as  generally  the  excavating 
machines  are  working  practically  to  the 
limit  of  their  boom  reach. 

OVERSATURATION    LIMITS   LAYER   HEIGHTS 

During  the  winter  season  the  material 
being  excavated  became  oversaturated. 
The  levee  forming  the  north  barrier  of  the 
diversion  floodway  had  not  been  con- 
■structed  ahead  of  the  main  channel  and 
levee  forming  the  south  barrier,  and  so  did 
not  intercept  the  drainage  from  the  hills  to 
the  north.  Furthermore,  there  was  an  un- 
precedented stage  of  the  Mississippi  River 
over  a  considerable  period.  In  consequence 
the  oversaturated  material  would  not  stand 
when  placed  to  the  required  height  of  the 
levee,  and  therefore  the  height  during  the 
period  when  this  condition  was  encountered 
had  to  be  limited  to  about  12  ft.  The  prism 
of  the  channel  was  fully  excavated  by  the 
second  machine,  however,  and  the  material 
.spoiled  so  that  it  will  be  convenient  for 
handling  when  the  embankment  is  finally 
topped  out.  This  topping-out  operation 
will  be  done  when  the  levee  is  brought  to 
its  final  lines  throughout,  and  it  is  contem- 
plated that  the  work  will  be  done  by  mount- 
ing a  small  dragline  machine  on  top  of  the 


levee,  which  machine,  in  addition  to  topping 
out  the  levee,  will  dress  the  slopes  and  the 
banquette  formed  by  the  material  from  the 
stripping  operation  placed  on  the  outer  side 
of  the  levee  as  previously  described. 

The  drainage  afforded  by  the  construction 
of  the  muck  ditch  is  not  suffkiient,  and  there 
is  usually  more  water  encountered  in  the 
work  than  is  necessary  for  easy  operation 
of  the  buckets.  To  correct  this  condition, 
the  contractor  is  using  an  earth  dam  across 
the  channel  behind  the  machine  and  is  re- 
moving the  water  to  the  downstream  side  of 
the  dam  by  using  a  motor-driven  cen- 
trifugal pump.  The  stage  of  the  water  be- 
low the  dam  may  be  either  higher  or  lower 
than  the  stage  in  the  channel,  being  affected 
somewhat  by  the  stage  of  the  Mississippi 
River.  The  operations,  however,  have  now 
progressed  westward  so  far  that  the  river 
stages  will  have  little  effect,  except  in  ex- 
treme cases. 

Levee  Base  Twice  Inspected 

To  develop  the  soil  characteristics,  bor- 
ings were  taken  at  a  depth  of  12  ft.  at  300- 
ft.  intervals  along  the  center  line  of  the 
levees,  the  purpose  of  this  being  to  ascer- 
tain if  the  muck  ditch  excavation  would  en- 
counter material  which  would  not  intercept 
seepage.  Where  a  condition  was  found 
which  showed  a  large  percentage  of  sand,  a 
cutoff  wall  was  constructed  by  driving 
Wakefield  sheet  piling,  2-in.  three-ply,  6  in. 
thick,  to  a  depth  of  12  ft.,  in  lieu  of  a  muck 
ditch.  At  least  4  ft.  of  this  sheet-piling 
wall  extends  above  the  ground  and  will 
penetrate  the  levee  that  distance. 


L''^.!' 


0    E 


F     G 


"1 


1 


v<rjt  . 


■.'ZJAkymt.'  • 


■r  > 


ONE  STEAM  AND  TWO  ELECTRIC  DRAGLINES  EXCAVATE  THE  HEADWATER  DIVERSION  CHANNEL  AND  BUILD  THE  LEVEE 

Unit  1    (A)   in  second  position  strips  levee  base,  digs   muck   ditch    (B)    and   piles   material   at    (B).  Units  2  and  3    (C  and  D)    follow  and  pile  channel 

exravatlon  in  levee    (F).      Stumps   (G)   are  piled  20  ft.   beyond   toe  of  levee. 
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UNIT    1    DIGS    BUCKET-WIDTH    MUCK    DITCH 

Grubbing  and  stripping  the  channel  area 
and  the  area  upon  which  the  levees  are  to  be 
constructed  assure  a  bond  and  an  embank- 
ment free  from  vegetable  matter  or  any 
surface  soil  which  would  tend  to  make  the 
embankment  pervious  or  unstable.  The 
stripping  operation  is  carried  on  under  the 
supervision  of  an  inspector  who  accom- 
panies the  machine,  and  the  stripped  area  is 
examined  by  the  inspector  in  charge  of  the 
excavation  and  levee-building  operations. 
This  double  inspection  is  an  added  precau- 
tion taken  by  the  engineers  of  the  district 
to  prevent  unsatisfactory  or  unstable  mate- 
rial being  used  in  levee  construction. 

Transformers  Mounted  on  Barges 

For  handling  the  current  a  pole  line  has 
been  erected  along  the  line  of  the  channel  of 
the  floodway  side.  The  transformers  to  re- 
duce the  voltage  from  13,200  to  440  volts 
are  mounted  on  barges  and  are  moved  along 
with  the  draglines.  Connections  with  the 
pole-line  wires  are  made  by  simple  trolleys, 
hand  made,  out  of  two  window  sash  pul- 
leys, a  piece  of  bent  steel  and  an  insulator. 
The  current    is   supplied   by   the   Missouri 


Public  Utilities  plant  at  Cape  Girardeau, 
Mo. 

The  dragline  excavators  are  operated  day 
and  night,  the  runners  working  in  three 
shifts  of  8  hours  each,  and  the  remainder 
of  the  crew  consisting  of  foreman,  three 
laborers,  one  helper  and  one  spotter  work- 
ing in  two  12-hour  shifts.  One  electrician 
looks  after  both  machines. 

The  rate  of  progress  has  averaged  about 
60,000  cu.  yd.  per  month  for  the  3%-yd.  ma- 
chine and  70,000  cu.  yd.  per  month  for  the 
4V2-yd.  machine.  During  some  months 
they  have  excavated  as  much  as  80,000  and 
90,000  cu.  yd.,  and  on  a  single  day's  run  the 
record  excavation  is  5800  cu.  yd.  Due  to 
the  small  number  of  breakages,  the  outfits 
have  been  shut  down  only  about  5  per  cent 
of  the  time. 

Two-Machine  Operation 

Work  on  the  western  portion  of  the  head- 
water diversion  works,  at  the  east  end  of 
the  West  Basin,  is  being  prosecuted  by  two 
class  24  Bucyrus  electric  draglines,  having 
100-ft.  booms  and  3y2-yd.  Page  buckets.  A 
Clyde  steam  skidder  is  being  used  in  con- 
nection with  the  clearing  operations. 

The  operations  on  this  portion  of  the 
work  are  somewhat  different  from  those  on 
the  western  end,  where  three  machines  are 
employed.  The  first  machine  strips  the 
channel  area,  making  500-ft.  moves,  occu- 
pying the  berm  and  wasting  beyond  the  in- 
side levee  toe  line.  After  completing  the 
reach  it  returns,  stripping  the  levee  and 
digging  the  muck  ditch,  as  does  the  cater- 
pillar traction  dragline  on  the  east  end  of 
the  work.  Instead  of  traveling  dead-head 
to  the  first  position,  it  excavates  a  pilot  cut, 
removing  about  one-third  of  the  prism. 
The  second  machine  in  75-ft.  moves  exca- 
vates the  remainder  of  the  prism,  finishes 
the  channel  slope  and  builds  the  levee  to  its 
final  lines.  The  levee-building  operations 
of  these  machines  are  substantially  the 
.same  as  those  of  the  other  machines  de- 
scribed. 

Making  a  pilot  cut  ahead  of  the  main  ex- 
cavation has  the  advantage  of  affording  the 
soil  reservoir  an  opportunity  to  drain,  and 
the  material  from  which  the  final  lines  of 
the  levee  have  to  be  constructed  is  in  a  less 
saturated  state,  and  therefore  a  more  stable 
slope  is  assured. 

Personnel 

J.  M.  Floesch,  Rochester,  N.  Y.,  has  under 
contract  the  entire  headwater  diversion 
work,  involving  8,600,000  cu.  yd.  of  exca- 
vation. S.  T.  Neely,  superintendent.  Cape 
Girardeau,   Mo.,   has   active  charge  of  the 
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work.  Bartson  &  Millard,  Peoria,  III.,  are 
subcontractors  on  that  portion  of  the  work 
designated  as  the  Ramsey  Creek  diversion 
channel. 

The  executive  body  of  the  drainage  dis- 
trict is  the  Board  of  Supervisors,  composed 
of  five  men  who  are  owners  of  land  within 
the  district.  William  A.  O'Brien,  Cape 
Girardeau,  Mo.,  is  chief  engineer  and  Isham 
Randolph,  Chicago,  consulting  engineer. 


ONE  OK  THE  ELECTRIC   UNITS  MAKES  FINAL  CUT  AND  FINISHES  SLOPES 
Heavy  transformers  supplied  from  high-tension  line  on  left  are  mounted  on  barges  and  easily  moved. 


Tricalcic  Silicate  Most  Important  Con- 
stituent of  Portland  Cement 

The  major  constituents  of  Portland  ce- 
ment are  tricalcic  silicate,  dicalcic  silicate 
and  tricalcic  aluminate.  Of  these  constit- 
uents, according  to  a  statement  made  by 
George  A.  Rankin  in  a  paper  on  Portland 
cement  in  the  Journal  of  the  Franklin  In- 
stitute, the  compound  tricalcic  silicate  is 
the  one  which  hardens  and  develops  the 
greatest  strength  within  a  reasonable  time. 
This  most  important  constituent,  which  is 
the  one  formed  with  the  greatest  difficulty, 
makes  up  only  about  30  to  35  per  cent  of 
an  average  normal  Portland  cement.  It 
may  be  said,  therefore,  that  the  essential 
process  for  the  manufacture  of  Portland 
cement  is  the  formation  of  this  compound, 
and  that  any  improvement  in  this  process 
yielding  an  increased  percentage  of  tricalcic 
silicate  will  increase  the  cementing  value 
of  Portland  cement.  In  order  to  determine 
the  most  economical  process  for  producing 
tricalcic  silicate  in  the  highest  percentages, 
it  will  be  necessary  to  study  the  rate  of 
formation  of  this  compound  in  a  series  of 
mixtures  of  various  substances;  this,  in 
turn,  necessitates  the  determination  of  the 
equilibrium  relations  of  tricalcic  silicate  at 
high  temperatures  in  such  mixtures.  Such 
a  procedure  will  lead  sooner  to  the  discov- 
ery of  the  optimum  composition  in  various 
cases  and  for  various  purposes  than  the  em- 
pirical, cut-and-try  methods  that  have  hith- 
erto been  used. 
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Brush-and-Stone  Jetties  Prove  Effective  at 
Ventnor  City  and  Longport,  New  Jersey 

stop  Disastrous  Erosion  at  Latter  Point,  Where  ^/^-Mile  Spit  Had 
Almost  Disappeared  in  Thirty  Years — Must  Be  Properly  Maintained 

By  W.  I.  RISLEY 

Civil  Engineer,  Atlantic  City,  N.  J. 


THE  EFFICACY  of  brush-and-stone 
jetties,  both  for  stopping  the  erosion 
of  sea  beaches  and  for  building  them  up 
where  there  were  none,  has  been  demon- 
strated in  the  last  year  or  two  by  the  works 
at  Ventnor  City  and  Longport,  N.  J.  At 
the  latter  point  a  beginning  has  been  made 
toward  the  recovering  of  a  spit  nearly  % 
mile  long,  practically  washed  away  since 
1887.  The  experiences  with  the  new  jetties 
have  shown  that  the  brush-and-stone  type 
must  be  properly  maintained  in  order  to  be 
effective,  but  that  when  so  maintained  it  is 
successful  where  the  timber  jetty  is  not. 
The  brush-and-stone  jetties  at  Ventnor  City 
averaged  to  cost  about  $14. 

Works  to  Create  Beach  at  Ventnor  City 

Ventnor  City  and  Longport  are  seaside 
resorts  on  Absecon  Island,  and  adjoin  At- 
lantic City.  Ventnor  City  is  situated  at 
about  the  middle  of  the  island,  which  is 
9  miles  long,  while  Longport  is  at  the  ex- 
treme westerly  end. 

The  beach  front  of  Ventnor  City  has 
been  bulkheaded  throughout  its  entire 
length  and  filled  in  with  sand,  producing 
valuable  building  lot,  but  taking  away  the 
bathing  beach,  one  of  the  chief  assets  of  the 
city.  The  sand  along  the  bulkheads  was  at 
low-water  mark,  there  being  no  dry  sand 
along  the  entire  front  except  at  three  blocks 
not  bulkheaded,  and  upon  which  the  city  se- 
cured leases,  using  them  as  bathing 
grounds.  As  these  leases  could  be  made 
for  terms  of  but  two  or  three  years,  the 
city  authorities  deemed  it  advisable  to  try 
to  produce  a  bathing  beach  outside  of  the 
bulkhead  by  means  of  jetties. 

Accordingly  in  January,  1912,  plans  and 
specifications  were  prepared  by  the  writer 
for  a  jetty  to  be  constructed  between  Cam- 
bridge Avenue  and  Cornwall  Place.  This 
jetty  was  of  a  type  known  as  the  brush- 
and-stone  jetty.  Short  jetties  somewhat 
similar  had  previously  been  constructed  by 
individual  owners,  but  on  such  a  small  scale 
that  no  results  were  visible. 

This  jetty  consists  of  two  rows  of  piles 
set  6  ft.  apart.  The  piles  in  these  rows  are 
placed  15  in.  on  centers  and  are  held  in  line 
by  a  2  X  6-in.  oak  stringer  securely  nailed 
to  the  piles.    It  has  been  found  more  advis- 
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able  to  use  a  stringer  of  this  size  than  one 
of  larger  dimensions,  as  it  gives  a  more 
or  less  flexible  construction  and  allows  the 
jetty  to  sway  with  the  waves.  The  piles 
used  are  pine,  oak  or  cedar,  varying  in 
length  according  to  the  depth  of  water  from 
20  to  30  ft.  The  piles  are  10  in.  in  diameter 
at  the  butt  and  5  in.  at  the  point.    These 


the  sand  drift  on  the  Ventnor  beach  being 
"down  the  beach"  or  toward  the  west.  The 
curve  also  is  a  more  stable  construction,  as 
it  has  the  effect  of  an  arch  in  resisting  the 
storms. 

The  results  of  this  jetty  became  apparent 
before  the  construction  was  finally  com- 
pleted. 

Cost  About  $14  per  Foot 

The  jetty  is  paid  for  on  a  basis  of  a  price 
per  linear  foot  of  jetty  completed  exclusive 
of  stone  and  brush.  This  price  varies  from 
$4.50  for  a  jetty  with  20-ft.  piles  to  $6.75 
for  one  with  30-ft.  piles.  The  stone  is  paid 
for  by  the  ton  when  placed,  according  to  the 
car  weights.  The  cost  of  stone  has  been 
usually  around  $2.65  per  ton.     Red  cedar 


zzE: 


f^^ 


^■s-t 


'm- 


TIMBER    JETTY    PARALLEL    WITH    BEACH    AT   VENTNOR  CITY 


CROSS-SECTION    OF    BRUSH-AND-STONE    JETTY 


piles,  after  being  placed,  are  sawed  off  7  ft. 
above  low-water  mark  at  the  bulkhead,  slop- 
ing to  an  elevation  of  4  ft.  above  low-water 
mark  200  ft.  from  the  bulkhead.  From 
this  point  to  the  end  the  tops  are  level  at 
this  elevation. 

The  rows  of  piles  are  tied  at  intervals  of 
10  ft.  by  %-in.  galvanized-iron  rods.  Head- 
ers of  piles  are  put  across  the  jetty  at  inter- 
vals of  from  25  to  50  ft.,  forming  pockets 
to  hold  the  stone  and  brush.  Red  cedar 
brush  is  placed  in  these  pockets  as  soon  as 
completed,  and  is  held  in  place  by  stone. 
This  stone  is  usually  traprock  of  a  size  com- 
mercially known  as  "two-man  stone." 

Ends  Curved  to  Make  Sand  Trap 

The  first  jetty  constructed  extended  at 
right  angles  from  the  bulkhead  for  a  dis- 
tance of  about  260  ft.  It  then  curved  to 
the  left  on  a  radius  of  150  ft.  for  a  distance 
of  about  175  ft.  A  short  tangent  of  about 
50  ft.  was  added  to  the  end.  The  object  of 
this  curve  is  to  have  the  end  to  point  di- 
rectly into  the  east,  and  also  to  produce  a 
sand  trap  on  the  easterly  side  of  the  jetty. 


brush  is  paid  for  by  the  cubic  yard  when 
placed,  and  is  measured  on  the  wagons  as  it 
is  brought  to  the  work.  The  brush  has 
varied  in  price  from  35  to  50  cents  per  cubic 
yard.  The  total  cost  of  this  jetty  was 
$7,780  for  475  ft.  of  jetty  and  two  spur  jet- 
ties of  50  ft.  each  on  either  side,  making 
the  average  cost  about  $14  per  linear  foot. 

A  jetty  of  similar  construction,  375  ft. 
long,  was  built  at  Victoria  Place  during  the 
same  year;  also  one  400  ft.  long  at  Newark 
Avenue.  The  total  cost  of  these  two  was 
$12,650.  A  fourth  one  200  ft.  long,  costing 
$3,700,  was  built  at  Portland  Avenue. 

The  result  has  been  to  raise  the  Ventnor 
beach  from  low-water  mark  to  about 
high-water  mark,  meaning  the  addi- 
tion of  4  ft.  of  sand  along  the  entire 
bulkhead  east  of  Portland  Avenue,  and  in 
places  about  6  ft.,  thus  giving  from  50  to 
100  ft.  of  dry  beach  outside  the  bulkheads. 
The  beaches  made  at  Victoria  Avenue  and  ' 
at  Cornwall  Place  we're  used  by  the  city  as 
bathing  grounds  last  summer.  The  results 
at  Newark  Avenue  have  not  been  so  good, 
as  there  was  about  3  ft.  of  water  at  low 
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DESTRUCTION  OF  BEACH  AT  LONGPORT  SINCE  1887  HAS  AT  LAST  BEEN   STOPPED  BY  THIS    SYSTEM   OF  JETTIES 


tide  at  the  bulkhead  when  this  jetty  was 
constructed.  The  outer  end  of  the  jetty 
was  not  maintained  and  part  of  it  was  torn 
out  during  the  severe  storms  of  winter  be- 
fore last. 

Three  shorter  jetties  have  been  con- 
structed above  this  Newark  Avenue  jetty, 
forming  a  basis  for  a  different  type  now 
being  used.  This  jetty  is  similar  in  con- 
struction to  the  ordinary  timber  bulkheads, 
consisting  of  piles  20  ft.  long  set  on  3-ft. 
centers  with  two  4  x  6-in.  yellow-pine  string- 
ers and  sheathing  14  ft.  long,  with  outer 
stringer  and  row  of  piles  on  6-ft.  centers  to 
counteract  the  back  wash  of  the  waves.  The 
top  of  this  jetty  is  placed  from  3  to  4  ft. 
above  mean  low  water,  allowing  the  sea  to 
break  over  it  at  high  tide.  It  is  built  par- 
allel with  the  shore  and  about  150  ft.  from 
the  main  bulkhead. 

There  have  been  constructed  at  Cornwall 
Place  500  ft.  of  this  type  of  jetty,  and  900 
ft.  is  now  under  construction  between 
Portland  Avenue  and  Cornwall  Place.  The 
results  have  been  very  satisfactory  and 
from  present  indications  the  city  will  use 
this  type  of  work  from  New  Haven  Avenue 
to  Newark  Avenue. 

Different  Problem  at  Longport 
The  problem  in  the  borough  of  Longport 


has  been  somewhat  different  from  that  at 
Ventnor  City.  At  Longport  the  beach  has 
been  gradually  eroding  since  1887.  Efforts 
have  been  made  by  individual  owners  to 
arrest  this  erosion,  but  without  avail.  How- 
ever, in  the  spring  of  1912  the  encroach- 
ment of  the  sea  had  become  so  serious,  the 
built-up  portions  being  then  endangered, 
that  the  borough  took  up  the  matter  of  sea 
protection  and  the  writer  was  called  into 
consultation.  Accordingly  a  system  of  jet- 
ties as  shown  on  the  small-scale  plan  was 
proposed.  (This  plan  shows  the  high-water 
mark  of  1887.)  These  jetties  were  also  of 
the  brush-and-stone  type,  similar  in  con- 
struction to  those  used  in  Ventnor  City. 

Construction  work  was  first  begun  at 
Eleventh  Avenue  in  September  of  that  year. 
The  jetty  at  Ninth  Avenue  was  next  begun, 
but  before  it  was  completed  a  storm  had 
swept  away  all  of  the  beach  below  Ninth 
Avenue,  locally  known  as  "The  Point,"  leav- 
ing the  jetty  standing  about  200  ft.  from 
the  beach. 

Efforts  to  Save  "The  Point" 

Efforts  were  then  concentrated  at  this 
point,  and  a  system  of  protection  work  as 
shown  on  the  plan  on  page  831  was  con- 
structed. The  results  were  immediate. 
Since  1913,  although  subjected  to  the  severe 


storms  of  the  last  two  winters,  "The  Point" 
has  been  maintained  on  about  the  same 
lines.  The  1915  high-water  line  is  shown  on 
the  small-scale  plan. 

The  jetties  at  Fourteenth,  Sixteenth, 
Nineteenth  and  Twenty-third  Avenues  were 
then  constructed  in  the  order  named.  The 
beach  was  raised  from  2  to  3  ft.  along  its 
entire  length. 

Since  the  construction  of  these  jetties  the 
bulkheads  were  permitted  to  deteriorate  and 
in  several  instances  were  washed  out,  par- 
ticularly from  Fourteenth  to  Eleventh  Ave- 
nue, where  the  bulkheads  were  all  down 
and  the  sea  was  encroaching.  A  protection 
jetty  of  construction  similar  to  those  pre- 
viously used  was  built  between  Eleventh 
and  Fourteenth  Avenues  parallel  with  the 
beach.  The  result  has  been  to  raise  the 
beach  behind  and  in  front  of  the  jetty,  and 
to  afford  ample  protection  to  this  part  of  the 
beach. 

Maintenance  of  Brush-and-Stone 
Jetties  Necessary 

Considerable  discussion  has  arisen  in  this 
locality  as  to  the  best  type  of  jetty  to  use. 
The  chief  objection  raised  to  the  brush- 
and-stone  type  has  been  the  cost  of  main- 
tenance, and  efforts  have  been  made  by 
other  cities  and  by  individuals  to  use  the 


9<h 
Street 

street 


-/m 


'"i 

"\ 

'}^'''"" 

, 

TT 

-10 

■■■ 

\ ' 

^ 

-30 

ALIGNMENT    AND    PROFILE    FOR    EACH    LONGPORT  JETTY  WORKEU)  OUT  TO  SUIT  CONDITIONS 


June  24,  1916 


ENGINEERING    RECORD 


831 


timber  jetty  alone.  Such  jetties  have  not, 
however,  resisted  the  storms,  and  they  have 
not  made  the  beach  that  has  been  made  by 
the  brush-and-stone  type.  It  appears  that 
the  latter  type  absorbs  the  shock  of  the 
waves,  causing  them  to  deposit  their  sand, 
whereas  the  timber  jetty  merely  turns  the 
direction  of  the  waves,  causing  them  to 
wash  gullies  along  the  jetty. 

Unless  the  brush-and-stone  jetty  is  main- 
tained it  is  practically  without  effect. 
Ventnor  City  makes  its  appropriation  of 
about  $2,000  each  year  for  the  maintenance 
of  its  jetties,  and  the  work  is  done  by  the 
city  department.  The  stone  originally 
placed  on  the  jetties  is  lifted,  and  new  brush 
is  added  and  the  stone  then  replaced.  If 
necessary  new  stone  is  also  added. 

Best  Type  a  Combination 

From  the  results  and  studies  made  in 
connection  with  the  construction  and  work- 
ings of  these  different  types  of  jetties,  it  is 
my  firm  opinion  that  the  best  type  is  a  com- 
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THIS  SYSTEM  OF  JETTIES  AT  "THE  POINT,"  LONG- 
PORT,  BROUGHT  IMMEDIATE  RESULTS 

bination  of  both,  using  the  timber  jetty  as 
a  core  wall  with  the  two  rows  of  piles  about 
6  ft.  from  it  on  either  side  of  the  timber 
jetty,  and  the  intervening  space  filled  with 
stone  and  brush,  but  using  a  larger  pro- 
portion of  stone  than  that  used  heretofore. 
The  piles  in  this  jetty  should  be  creosoted, 
as  some  trouble  has  been  experienced  with 
the  teredo  in  those  now  constructed  of  un- 
treated timber. 

Such  a  jetty  is  now  being  constructed  at 
Dudley  Place  in  Ventnor  City,  and  al- 
though only  200  ft.  of  it  has  been  complet- 
ed it  shows  evidence  of  the  confidence 
placed  in  it.  The  brush  and  stone  does  not 
settle  as  it  does  in  the  ordinary  brush-and- 
stone  jetty,  hence  the  cost  of  maintenance 
is  greatly  reduced. 

For  this  or  any  other  type  of  jetty  to  be 
effective  with  permanent  results  it  must  be 
of  such  a  length  that  the  beach  after  being 
raised  at  the  bulkhead  maintains  a  natural 
slope,  as  it  is  impossible  to  maintain  an 
abrupt  slope  through  the  storm  tides.  It 
should  be  normal  to  the  beach  for  one-half 
its  length,  and  should  then  curve  into  the 
direction  from  which  come  the  most  severe 
storms.  The  outer  end  should  be  well  pro- 
tected with  extra-length  piles  and  stone. 
After  construction  such  a  jetty  should  be 
well  maintained  by  the  addition  of  new 
stone,  for  it  is  through  constant  attention 
and  maintenance  that  the  best  results  are 


Specifications  Cover  Grade  A 
Office  Building 

New  Requirements  of  National  Fire  Protection 

Association  Compared  with  Those 

for  Standard  Building 

EVIDENCE  of  the  nature  of  the  changes 
to  be  permitted  by  the  fire-resistive 
committee  of  the  National  Fire  Protection 
Association  in  drawing  up  detail  specifica- 
tions for  the  various  classes  of  buildings  is 
found  in  the  difference  between  the  require- 
ments for  the  standard,  or  ideal,  building 
as  adopted  in  1913  and  the  specifications 
for  the  Grade  A  office  building  recommended 
this  year.  The  following  abstracts  of  the 
new  requirements  indicate  these  differences, 
the  nature  of  the  changes  being  shown  by 
comparisons  with  the  requirements  for  the 
standard  building  to  which  this  new  Grade 
A  office  building  corresponds. 

Height  and  Area 

The  height  limitation  for  the  new  Grade 
A  office  building  is  125  ft.  or  21/2  times  the 
width  of  the  widest  street  upon  which  it  is 
located,  without  reference  to  sprinkler  re- 
quirements. The  standard  building  is  lim- 
ited in  height  to  70  ft.  if  not  sprinklered. 
The  sprinkler  requirements  are  introduced 
into  the  area  limitations  for  Grade  A  office 
buildings  as  follows : 

The  area  within  inclosing  or  fire  walls  of 
a  building  not  exceeding  70  ft.  in  height 
shall  not  exceed  the  following : 


with 
Without  Sprinklers 

Fronting  Sprinklers,  (66%  per  cent 

on  sq.ft.  added),  sq.  ft. 

One  street 10,000  16,666 

Two  streets 12,000  20,000 

Three  or  more  streets ...  .      15,000  20,000  (max.) 


For  buildings  between  70  and  125  ft.  in 
height,  the  area  shall  not  exceed  the  follow- 
ing: 


With 
Sprinklers 
without      (50  per  cent 
Fronting  Sprinklers,        added), 

on  sq.  ft.  sq.  ft. 

One    street 7,500  11,250 

Two  streets 10,000  15,000 

Three  or  more  streets 12,500  18,750 


It  is  evident  that  these  areas  are  in- 
creased over  the  7500  sq.  ft.,  with  no  dimen- 
sion greater  than  125  ft.,  for  buildings 
without  sprinklers  as  reqiiired  for  the 
standard  building,  and  that  the  effect  of 
the  street  frontage  is  included. 

The  exit  requirements  are  the  same  ex- 
cept that  in  the  longitudinal  exit  to  another 
floor  area  it  is  required  that  this  other 
area  must  be  sufficient  to  contain  the  joint 
occupancy,  allowing  not  less  than  3  sq.  ft. 
of  unobstructed  floor  space  per  person,  in- 
stead of  5  sq.  ft.  Further,  one  new  exit  is 
required  for  each  5000  sq.  ft.  in  excess  of 
10,000  sq.  ft.,  for  which  two  exits  are  re- 
quired. 

Walls  and  Columns 

The  provisions  for  walls  are  changed  but 
little.  Instead  of  veneered  walls  being  pro- 
hibited entirely,  as  for  the  standard  build- 
ing, they  are  prohibited  "unless  the  veneer- 
ing materials  are  of  equal  fire  resistance  to 
the  bearing  wall  and  properly  bonded  or  tied  • 
thereto  with  non-corrosive  metal  binders." 
The  thickness  required  for  party  or  fire 
walls  is  reduced  from  16  to  12  in.  Instead 
of  thicknesses  of  brick  bearing  walls  having 
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lowable bearing  values  are  fixed  at  8  tons 
per  square  foot  if  laid  in  lime  mortar,  12 
tons  if  laid  in  lime-and-cement  mortar,  and 
15  tons  if  laid  in  cement  mortar,  the  unsup- 
ported height  not  to  exceed  fifteen  times  the 
thickness  unless  adequately  reinforced.  A 
new  paragraph  is  added  limiting  the  thick- 
ness of  reinforced  concrete  walls  to  8  in., 
designed  according  to  best  practice. 

The  requirements  for  the  protection  of 
columns  include  an  added  provision  stating 
that  the  columns  "may  be  provided  with 
such  other  protection  as  may  be  determined 
as  being  satisfactory  for  full  protection  as 
the  result  of  the  investigation  on  column 
protection  now  in  progress  at  the  Under- 
writers' Laboratories."  The  required  total 
thickness  of  concrete  protection  is  reduced 
from  4  to  3  in. 

For  floor  and  roof  construction  the  re- 
quirements limiting  thicknesses  of  fire- 
proofing  material  are  omitted,  and  the  clause 
made  to  enforce  construction  meeting  re- 
quirements for  full  protection. 

Shafts  and  Stairways 

The  walls  of  stair,  elevator  and  other 
shafts  must  not  be  less  than  8  in.  thick  and 
must  meet  the  requirements  for  full  protec- 
tion. No  terra  cotta  tile  specifications  are 
included  in  the  new  Grade  A  requirements, 
and  the  shafts  shall  extend  at  least  6  in.  in- 
stead of  3  ft.  above  the  roof.  New  require- 
ments for  elevator  doors  with  an  interlock- 
ing device  and  for  the  separation  of  the 
lobby  leading  to  elevators  from  other  parts 
of  the  building  by  a  partition  and  fire  doors 
to  give  partial  protection  are  added. 

New  paragraphs  are  added  to  the  stair- 
way specifications  as  follows : 

"All  exit  stairs  which  extend  to  the  top 
floor  shall  continue  to  the  roof." 

"Stairways  which  may  be  used  as  a  means 
of  exit  shall  not  extend  continuously  to 
floors  below  the  street  level,  unless  parti- 
tioned off  in  such  manner  as  will  clearly  in- 
dicate the  street  level  and  the  direction  of 
egress  to  the  street  be  plainly  marked." 

Balconies  and  Partitions 

The  requirement  for  balcony  construction 
of  fire-resistive  materials  for  the  standard 
building  is  changed  to  allow  incombustible 
materials.  Room  and  hall  partitions  "sub- 
dividing allowable  areas  shall  meet  the  re- 
quirements of  fire  test  for  temporary  pro- 
tection" is  the  wording  used  to  replace  the 
thickness  requirements  for  the  standard 
building. 

Finally,  several  new  requirements  not  in- 
cluded for  the  standard  building  in  connec- 
tion with  service  equipment  are  added. 
For  example,  a  standpipe  is  required  at  each 
stair  tower ;  where  merchandise  is  placed  on 
the  grade  floor  or  any  floor  below  grade,  an 
improved  automatic  sprinkler  equipment 
shall  be  provided  in  such  portion;  all  heat- 
ing, ventilating  and  other  service  equipment 
shall  be  isolated  by  full-protection  construc- 
tion with  openings  provided  with  approved 
fire  doors,  and  ducts  of  blower  or  indirect 
heating  systems  shall  be  insulated  by  incom- 
bustible covering  not  less  than  V2  in.  thick. 


Designer  of  Air  Lift 

The  air-lift  well-pumping  equipment  at 
Camden,  N.  J.,  described  in  the  Engineer- 
ing Record  of  June  3,  page  737,  was  de- 
signed and  installed  by  L.  T.  Edwards  & 
Company,  of  Philadelphia,  and  not  by  the 
Standard  Supply  &  Equipment  Company, 
as  .stated  in  the  article. 
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EFFECTIVE  USE  OF  CURVING  OUTLINES  INCREASES  GRACEFUL  APPEARANCE 

Appearance  of  Brooklyn- Brighton  Viaduct, 
Cleveland,  Improved  by  Special  Features 

Economy  in  Floor  Construction  Results  from  Equal  Spacing  of  Spandrel 
Columns   on   All   Arch    Spans — Adjustable   Steel   Arch   Centers   Used 


tinuous  past  the  three  northerly  piers  and 
replaces  the  west  rib  of  the  four  northerly 
spans. 

Location  and  Floor  System 

The  viaduct  is  located  on  the  new  line 
of  West  Twenty-fifth  Street  on  a  grade  con- 
siderably higher  than  the  old  viaduct,  the 
wrecking  of  which  was  described  in  the 
Engineering  Record  of  March  4,  page  326. 
On  the  south  end  the  curved  retaining  wall 
follows  the  Brookside  Park  Drive,  which 
here  joins  West  Twenty-fifth  Street  on  an 
8-per  cent  grade.  A  grade  of  0.4  per  cent 
up  toward  the  south  is  maintained  on  the 
bridge  proper,  with  a  2%-per  cent  approach 
grade  at  the  south  end.  The  bridge  is  76 
ft.  wide  over  all  and  52  ft.  between  curbs, 
the  sidewalk  slabs  being  about  12  ft.  square, 
reinforced  in  both  directions. 

The  main  floor  system  is  composed  of 
stringers  and  floorbeams  of  reinforced  con- 
crete supporting  the  8-in.  slabs,  with  a  de- 
pression for  the  two  trolley  tracks  in  the 
center,  as  shown  by  the  accompanying  sec- 
tion. A  concrete  curb  divides  the  tracks 
and  protects  the  trolley  poles  in  the  center. 
Curving  outlines  have  been  used  through- 


BOTH  THE  DESIGN  and  the  construc- 
tion of  the  new  Brooklyn-Brighton  Via- 
duct across  Big  Creek  valley  and  Pearl  Road 
at  Cleveland  involve  unusual  features.  In 
the  design  perhaps  the  most  striking  fea- 
ture is  the  use  of  unsymmetrical  arch  spans 
practically  throughout  the  structure,  to 
keep  the  piers  symmetrical,  with  effective 
copings  at  heights  that  follow  the  ground 
slope  in  a  general  way,  the  adjacent  arch 
springing  lines  being  level  at  each  pier. 
This  results  not  only  in  unsymmetrical  arch 
ribs,  but  also  in  unequal  levels  for  the  two 
springing  lines  of  many  of  the  main  arches. 
In  addition  large  variations  in  span  lengths 
— from  40  to  139  ft. — make  the  design  of 
the  hollow  piers  often  dependent  upon  the 
effect  of  unbalanced  thrusts.  The  archi- 
tectural effects  are  improved  and  economy 
is  insured  in  the  spacing  of  the  spandrel 
columns  to  suit  the  floor  design.  It  is 
notable  that  no  heavy  pilasters  are  used 
above  the  piers,  the  column  spacing  being 
arranged  continuously  across  the  structure. 
The  design  with  columns  adjacent  to  the 
piers  and  never  over  them  insures  maxi- 


mum  duplication   of   form   work   for   both 
columns  and  floor  system. 

General  Dimensions 

The  total  length  of  the  new  viaduct  is 
nearly  1726  ft.,  consisting  of  eighteen  arch 
spans  of  varying  lengths,  six  equal  spans  of 
139  ft.  (clear  rise  43  ft.),  two  equal  spans 
of  104  ft.  3  in.,  one  span  of  115  ft.  10  in., 
one  of  127  ft.  5  in.,  a  series  of  four  short 
spans  at  the  south  end  varying  from  70 
down  to  40  ft.  in  length  and  a  similar  series 
of  four  at  the  north  end  varying  from  81 
down  to  40  ft.  in  length.  The  long  south 
approach  is  partly  curved,  with  deep  panels 
in  the  side  retaining  walls  spaced  the  same 
as  the  spandrel  columns  in  the  main  spans. 

The  east  side  of  the  north  approach  con- 
sists of  retaining  walls  88  ft.  long  exactly 
similar  to  those  in  the  south  approach,  while 
the  west  side  provides  for  a  roadway  to  the 
railroad  yards  and  factories  below  the 
bridge.  This  is  accomplished  by  the  con- 
struction of  a  retaining  wall  similar  in  type 
to  the  others  and  extending  226  ft.  southerly 
from  the  north  abutment.    This  wall  is  con- 


SAMPLE   PANEL  OF   SANDSTONE  RAIUNG 

out  to  add  to  the  appearance,  except  that 
the  sidewalk  brackets  are  straight.  The 
elliptical  curves  used  for  the  lower  surfaces 
of  the  transverse  floorbeams  make  them 
effective  in  giving  lateral  stiffness. 

Loads  and  Allowable  Stresses 

The  live  load  on  the  trolley  tracks  was 
taken  as  60-ton  trolley  cars  on  four  axles 
spaced  6  ft.,  26  ft.  and  6  ft.  apart,  with 
14  ft.  between  the  axles  of  adjacent  cars. 
For  the  roadway  floor  a  24-ton  truck  on  two 
axles  spaced  12  ft.  apart,  with  wheels  1  ft. 
wide  and  of  5-ft.  gage,  was  assumed,  and 
on  the  remaining  floor  space  a  uniform  load 
of  100  lb.  per  square  foot.  The  whole  road- 
way was  figured  for  street-car  loading  in 
case  of  derailment,  nearly  the  same  safety 
factor  being  used.  Impact  was  allowed  for 
these  live  loads  by  the  formula 

/  =  200/(270  +  L), 
in  which  L  is  the  length  of  span  in  feet 
multiplied  by  the  number  of  lines  of  traffic. 
For  example,  if  there  are  two  tracks  and 
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the  length  of  span  is  140  ft.,  L  is  280  ft. 
The  sidewalks  are  assumed  to  carry  a  live 
load  of  80  lb.  per  square  foot — with  impact 
by  the  formula 

/  =  100/(150  +  L) 

The  beams  and  columns  were  designed 
according  to  values  allowed  by  the  Cleveland 
building  code.  For  the  arches  700  lb.  per 
square  inch  was  taken  as  the  allowable  com- 
pression in  concrete,  750  lb.  sometimes 
being  allowed  with  temperature  effects  con- 
sidered. Temperature  variations  of  15  deg. 
rise  and  45  deg.  drop  from  normal  were 
considered.  Tension  was  permitted  in  the 
concrete  to  a  limiting  value  of  50  lb.  per 
square  inch.  In  the  steel  the  unit  stresses 
varied  from  13,500  to  16,000  lb.  The  allow- 
able shearing  stress  in  the  concrete  was  40 
lb.  per  square  inch. 

Hollow  piers  designed  with  five  inter- 
mediate vertical  diaphragms,  the  outside 
walls  reinforced  as  indicated  in  the  cross- 
section,  distribute  the  loading  to  the  shale 
foundation  with  a  unit  pressure  not  ex- 
ceeding 12  tons  per  square  foot.  The  de- 
sign of  the  footing  for  some  of  the  piers 
was  fixed  by  the  increased  batter  necessary 
to  provide  for  the  unbalanced  thrust  which 
occurs  when  one  arch  is  fully  loaded  and  the 
adjacent  arch  unloaded,  the  unbalanced 
dead-load  thrust  being  always  considered 
for  piers  with  unequal  adjacent  span 
lengths.  Impact  was  included  in  the  de- 
signing of  these  piers.  The  coping  outlines 
were  kept  parallel  to  the  grade  for  all  piers 
of  the  six  long-span  arches,  this  resulting 
in  the  unsymmetrical  outlines  for  the  main 
arches,  with  ends  at  different  levels. 

In  the  design  of  the  floorbeams  and 
stringers  continuous  girder  action  was  as- 
sumed and  the  exact  stresses  were  obtained 
by  influence  lines  or  charts  for  the  given 
concentrated  loads.  For  the  stringers  con- 
tinuity was  considered  over  four  spans. 
The  panel  length  of  11  ft.  7  in.  was  fixed 
by  the  requirements  for  lengths  of  arch 
spans  and  locations  of  piers,  together  with 
the  limitation  set  by  economy  in  the  di- 
mensions and  proportions  of  beams  and 
floor  slabs. 

Main  Arch  Ribs 

The  main  arch  ribs  were  first  designed 
to  fit  the  dead-load  equilibrium  polygon, 
then  tested  by  a  live-load  analysis,  using 
Cain's  graphical  method,  for  full  live  load, 
half  live  load  and  special  concentrated  load 
conditions.  The  curves  were  adjusted  to 
four-centered  or  five-centered  circular  arcs, 
with  short  radii  near  the  ends  to  bring  the 
intrados  tangent  to  the  pier  lines.  In  the 
adjusting  of  the  curvature  of  the  unsym- 
metrical arches  the  main  arcs  were  made 
symmetrical  about  vertical  axes  not  coincid- 
ing with  the  center  line  of  the  span,  and  the 
curves  of  shorter  radii  used  at  the  ends  to 
join  the  piers  tangentially. 

One  notable  feature  of  the  design  is  the 
entire  absence  of  any  struts  or  bracing  con- 
necting the  four  main  ribs.  Lateral  stabil- 
ity is  provided  only  by  the  floor  system  and 
the  transverse  diagonals  shown  in  the  half- 
section  at  the  piers,  and  by  the  concrete 
walls  over  the  piers  up  to  the  level  at  the 
top  of  the  ribs. 

The  expansion  joints  in  the  floor  sys- 
tem occur  in  the  panel  over  each  pier,  ex- 
cept for  the  smaller  spans.  The  details  of 
the  unusual  type  of  joint  used  are 
shown  on  the  cross-sectional  drawing  here- 
with, the  peculiar  bulb  form  having  been 
adopted  to  prevent  the  a.sphalt  from  run- 


ning out  and  to  insure  free  movement  of 
the  cantilever  floor  system.  Keys  were 
used  in  the  beams  for  the  purpose  of  trans- 
ferring the  shear,  tar  paper  on  the  hori- 
zontal surfaces  allowing  free  horizontal 
movement  due  to  expansion. 

The  detail  shown  in  the  drawing  for  the 
copper  plate  bulb  was  found  not  entirely 
satisfactory  when  solid  plates  were  used, 
because  the  concrete  broke  off  in  the  small 
corner  at  the  tops.  By  notching  the  plate 
with  rectangular  cuts  in  the  edges  this  diffi- 
culty was  overcome. 

The  pavement  expansion  joints,  from  % 


Eighty  Loose  Rivets  Found  in  Important 
Pony  Truss  Bridge 

Eighty  loose  rivets  were  found  recently 
in  the  bottom  chord  and  floor  system  of  an 
important  pony  truss  steel  bridge  in  north- 
ern Iowa.  Commenting  upon  this  discovery 
the  March  Service  Bulletin  of  the  Iowa 
State  Highway  Commission  says:  "Several 
loose  rivets  in  a  bridge  of  this  character  are 
bad  enough,  but  eighty  are  utterly  inexcus- 
able— and  in  only  a  part  of  the  bridge  at 
that.  How  eighty  loose  rivets  could  escape 
the  eye  of  a  foreman  on  the  job  can  only  be 
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TYPICAL  DETAILS  OF  ARCH  RIBS,  SPANDREL  POSTS   AND  HOLLOW  PIERS 


to  1/2  in.  wide,  were  made  of  tar  felt  and 
located  immediately  over  those  in  the  con- 
crete floor  slab.  The  east  half  of  the  road- 
way is  laid  with  "Durax"  granite  block  and 
the  other  half  with  ordinary  4-in.  granite 
block,  both  on  a  cement-sand  cushion. 
Granite  curbs  5  in.  wide  were  set  in  mortar 
against  the  concrete  sidewalks. 

The  viaduct  was  built  by  Cuyahoga 
County,  Ohio,  after  the  design  made  under 
the  direct  supervision  of  A.  W.  Zesiger, 
bridge  engineer,  and  W.  A.  Stinchcomb, 
county  engineer.  W.  H.  Baker  was  resi- 
dent engineer  for  the  county.  The  con- 
struction was  carried  out  by  the  Bates,  & 
Rogers  Construction  Company  of  Chicago, 
with  C.  S.  Smith  as  resident  superintendent. 


explained  on  the  ground  that  the  foreman 
did  not  know  his  business  or  was  trying  to 
get  by  for  his  firm  a  very  carelessly  con- 
structed job.  This  is  not  the  first  instance 
of  this  kind.  It  illustrates  the  absolute  need 
of  the  closest  kind  of  inspection  on  every 
job.  The  contractor  or  the  bridge  foreman 
may  be  a  very  good  friend.  You  may  be  sure 
that  he  would  not  do  anything  of  that  kind, 
but  just  the  same  you  had  better  inspect 
his  work.  In  the  spring  of  1915  one  county 
e'hgineer  had  many  thousand  dollars'  worth 
of  work  rejected  simply  because,  being  over- 
crowded with  work,  he  had  relied  upon  the 
personal  friendship  of  the  bridge  builders 
to  do  the  work  properly  with  adequate  in- 
spection." 
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President  Maclaurin  and  Senator  Lodge  Make 
Memorable  Addresses  at  Tech  Dedication 

Linking   of  Science   with   Industry,   Danger  of  the   Closed 
Mind  and  Appeal  for  a  National  Conscience  Are  the  Themes 


PRESIDENT  RICHARD  C.  MACLAU- 
RIN and  Senator  Henry  Cabot  Lodge 
delivered  the  chief  addresses  at  the  formal 
dedication  of  the  new  group  of  buildings 
of  the  Massachusetts  Institute  of  Tech- 
nology in  Cambridge  last  week.  The  chief 
address  at  the  leave-taking  of  the  old  build- 
ings'was  made  by  James  Munroe.  All  three 
addresses,  in  full  or  in  part,  are  reprinted 
here. 

President  Maclaurin  took  as  his  theme 
"Science  Linked  with  Industry" — to  which, 
in  conclusion,  he  formally  dedicated  the 
new  structures.  He  gracefully  pointed  out 
the  debt  of  the  present  generation  to  the 
past,  a  debt  acknowledged  by  clothing  the 
new  laboratories  in  the  forms  of  classic 
art.  Looking  to  the  future,  he  emphasized 
the  need  of  impressing  on  the  rising  gen- 
eration that  "for  success  nothing  must  be 
done  haphazard  or  by  rule  of  thumb."  In 
closing,  he  asked  whether  the  intellectual 
leadership  of  the  world  after  passing  in 
turn  from  Egypt  and  Babylonia,  to  Greece, 
to  Alexandria,  to  Constantinople,  and  to 
Western  Europe  was  now  to  cross  the  At- 
lantic. He  pointed  out  what  such  leader- 
ship would  mean. 

Senator  Lodge,  in  an  address  of  polish 
and  vigor,  warned  young  men  against  the 
closed  mind  and  appealed  to  all  his  hear- 
ers to  give  heed  to  the  necessity  of  an 
active  conscience  if  the  nation  is  to  en- 
dure. "A  nation  without  conscience,"  he 
said,  "has  lost  its  soul."  Developing  his 
two  points.  Senator  Lodge  said  that  young 
men  through  self-confidence  do  close  their 
minds  to  the  valuable  experience  of  preced- 
ing generations  and  of  the  older  men  of 
the  present  time.  Taking  as  his  text  in  the 
latter  part  of  his  address  Rabelais'  saying 
that  all  the  training  of  the  schools,  if  with- 
out conscience,  is  the  loss  of  the  soul,  he 
showed  what  havoc  low  ideals  and  a  con- 
scienceless citizenry  would  play  in  the  na- 
tion's life.  He  appealed  to  his  auditors, 
as  educated  men  and  women,  to  discharge 
conscientiously  their  duties  as  "units  in  the 
making  of  a  nation." 

Mr.  Munroe  in  taking  leave  of  the  Rog- 
ers Building  referred  feelingly  to  "the 
spirit  of  Technology"  now  transferred  to 
the  new  home. 

President  Maclaurin's  address  is  printed 
in  full.  Senator  Lodge's  with  the  omission 
of  only  a  few  paragraphs,  Mr.  Munroe's  in 
abstract. 

President  Maclaurin's  Address 

President  Maclaurin  spoke  as  follows: 
We  are  here  to  dedicate  a  noble  group 
of  buildings  to  a  noble  purpose.  The  build- 
ings speak  for  themselves.  They  will  form 
an  enduring  monument  to  the  skill  of  the 
architect,  the  capacity  of  the  engineers  of 
construction,  the  devotion  of  the  faculty 
that  has  planned  so  much  of  their  detail, 
and  the  splendid  public  spirit  of  the  anony- 
mous benefactor  whose  gift  they  are.  That 
gift  has  won  admiration  not  only  for  its 
munificence  but  for  the  unostentatious  man- 
ner in  which  it  was  made  and  for  the  pa- 
triotic purpose  to  which  it  has  been  de- 
voted. It  will  have  far-reaching  conse- 
quences for  the  country  at  large,  for  its 


aim  is  to  strengthen  American  industry  at 
the  base  by  fixing  it  firmly  on  the  solid 
rock  of  science. 

Relation  Between  Science  and  Industry 

How  striking  is  the  change  that  has  come 
over  the  world  in  its  view  of  the  relation 
between  science  and  industry!  Each  is  of 
venerable  antiquity,  for  while  science  in 
its  growth  has  gaged  the  intellectual  de- 
velopment of  mankind  from  the  beginning, 
its  application  to  practical  affairs  is  coeval 
with  the  manifestation  of  the  scientific 
spirit.  In  the  early  days,  however,  the  two 
things,  science  and  practice,  rarely,  if  ever, 
went  together,  and  were  often  regarded  as 
antagonistic.  To-day  we  are  far  removed, 
indeed,  from  the  aristocratic  contempt  for 
practical  things  so  freely  expressed  by 
Plato  and  even  by  Archimedes  himself.  No 
such  feeling  has  been  manifested  by  the 
great  modern  masters  of  science  such  as 
Newton,  Pasteur,  Faraday,  or  Kelvin,  al- 
though a  trace  of  it  may  be  found  occa- 
sionally among  the  lesser  lights. 

We  do  well  to  rejoice  in  this  change  of 
heart  and  outlook,  a  change  that  means  so 
much  to  the  world;  but  in  so  doing  we 
should  not  fail  to  recognize  our  debt  to  the 
past.  So  we  have  clothed  these  laboratories 
in  the  forms  of  classic  art,  and  have  done 
this  not  merely  that  students  may  be  in- 
fluenced by  the  beauty  of  their  simplicity, 
but  that  they  may  observe  how  well  that 
art  adapts  itself  to  thoroughly  modem 
needs.  Thus  may  they  have  a  practical 
proof  of  the  error  of  supposing  that  old 
things  are  of  necessity  useless  and  a  forci- 
ble reminder  that  much  that  is  most  potent 
in  our  life  to-day  has  its  roots  deep  in  the 
past.  For  a  somewhat  similar  reason  we 
have  inscribed  on  the  walls  of  these  build- 
ings the  names  of  the  imperishable  dead  in 
the  hope  that  they  may  inspire  our  students 
with  the  thought  that  each  succeeding  age 
inherits  the  intellectual  wealth  of  all  that 
has  gone  before  and  fails  in  its  duty  unless 
it  makes  it  its  high  vocation  to  hand  on 
the  heritage  that  it  has  received  and  to  en- 
rich that  heritage  by  contributions  of  its 
own. 

The  Future 


But  although  we  are  not  unmindful  of 
what  we  owe  to  those  who  have  preceded 
us,  our  look  must  be  ever  ahead.  The  op- 
portunity immediately  before  us  is  allur- 
ing in  the  extreme.  The  greatest  war  in 
history  will  inevitably  mark  the  end  of  one 
era  and  the  beginning  of  a  new.  For  some 
time  before  the  war,  but  particularly  dur- 
ing its  progress,  the  world  has  been  given 
an  impressive  demonstration  that  the  meth- 
ods and  the  means  of  science  are  indis- 
pen.sable  in  many  a  practical  field.  In  the 
new  era  that  is  about  to  dawn  we  must 
take  our  share  in  making  the  dominance  of 
the  scientific  spirit  pre-eminent  in  every 
phase  of  industry  and  practice.  In  that 
era  no  half  measures  will  avail.  We 
mu.st  get  it  into  the  minds  of  the  rising 
generation  that  for  success  nothing  must 
be  done  haphazard  or  by  "rule  of  thumb." 
All  must  be  orderly  and  logically  planned, 
resting  ever  on  the  solid  ground  of  fact. 


and  industry  like  science  must  be  matter 
not  of  expedients  nor  of  guesses,  but  of 
laws. 

Our  prosperity  as  a  nation,  perhaps  even 
our  very  existence,  must  depend  on  the  ex- 
tent to  which  we  assimilate  this  doctrine.  In 
the  great  industrial  struggle  that  will  fol- 
low the  present  war,  and  that  will  go  on 
indefinitely,  many  of  the  advantages  of 
this  country  will  be  offset  by  serious  dis- 
advantages. If  victory  be  ours,  it  will  be 
no  easy  victory,  but  assuredly  we  have  a 
splendid  opportunity  of  success  if  only  we 
organize  our  industries  on  a  scientific 
basis.  We  must  train  men  in  the  methods 
of  science  and  make  the  proper  use  of  these 
technically  trained  men  when  we  have  got 
them.  This — the  adequate  supply  of  prop- 
erly trained  men — is  the  cardinal  doctrine 
of  industrial  preparedness  recognized  by 
thinking  men  to-day  as  one  of  the  greatest 
necessities  of  the  times. 

Intellectual  Leadership 

The  opportunity  for  this  country  to  take 
and  keep  the  lead  industrially  is  constantly 
before  us  in  these  days,  but  there  is  an- 
other opportunity  seldom,  if  ever,  men- 
tioned, that  is  in  some  respects  even 
greater.  The  center  of  intellectual  achieve- 
ments in  the  world  has  passed  in  turn  from 
Egypt  and  Babylonia,  to  Greece,  to  Alex- 
andria, to  Constantinople  and  to  western 
Europe.  Is  it  to  cross  the  Atlantic?  If 
this  be  so,  the  intellectual  leadership  must 
accord  with  the  genius  of  our  people  for 
practical  affairs.  That  genius  will  inevita- 
bly show  itself  chiefly  in  industrial  pur- 
suits and  industry  will  continue  to  attract 
a  large  proportion  of  the  best  minds  of  the 
country.  Hence  we  must  have  industry 
linked  with  science,  not  merely  for  the  ben- 
efit of  industry  but  for  the  sake  of  science. 
Of  course,  our  American  science  will  never 
grow  as  it  should  if  it  is  cramped  by  a  short- 
sighted policy  as  to  what  is  useful.  But  if 
the  value  of  science  to  industry  be  gener- 
ally appreciated,  science  will  be  free  to  ex- 
pand in  any  direction,  and  if  it  be  pursued 
with  the  same  energy  and  intellectual 
power  that  have  been  applied  to  business, 
there  is  no  reason  why  America  should  not 
become  the  intellectual  leader  of  the  world. 

Here  is  a  great  hope  and  a  great  national 
opportunity.  The  problems  that  it  pre- 
sents are  not  local  and  must  be  looked  at 
from  no  merely  local  point  of  view.  They 
demand  the  co-operation  of  all,  and  as  a 
step  toward  that  great  end.  Harvard  and 
Technology,  each  national  in  its  scope  and 
influence,  are  here  combining  for  the  com- 
mon good. 

And  so,  in  the  presence  of  representa- 
tives of  other  learned  societies  from  all 
parts  of  this  country  and  from  abroad, 
inspired  by  their  sympathy  and  their 
achievements,  we  dedicate  these  buildings 
to  the  great  cause  of  science,  linked  with 
industry. 


Senator  Lodge's  Address 

Senator  Lodge  spoke  in  part  as  follows: 
In  the  ceremonial  observance  of  an  im- 
portant event  affecting  the  advancement  of 
learning  the  first  thought  which  arises  in 
the  mind  is  inevitably  of  the  men  who  will 
go  forth  from  these  buildings  to  take  into 
their  keeping  the  days  that  are  yet  to  be. 

To  those  whose  morning  hours  lie  far  be- 
hind, shining  in  the  golden  haze  of  mem- 
ory, the  temptation  to  recall  the  teachings 
of   their   experience    in   the   world's   great 
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school  is  irresistible,  and  when  they  yield 
to  it  they  must  be  gently  forgiven  by  the 
young  and  happy  just  entering  upon  active 
life.  I  shall  try  earnestly  to  avoid  any- 
thing didactic,  and  yet  I  am  going  to  ven- 
ture so  far  as  to  utter  first  a  word  of  warn- 
ing and  then  an  appeal,  perhaps  an  ex- 
hortation. Both  are  merely  suggestive, 
but  both  are  deeply  and  sincerely  felt  and 
intended. 

The  word  of  warning  first.  Beware  of 
the  closed  mind.  This  sounds  like  a  para- 
dox when  addressed  to  young  men,  yet  it 
will,  I  think,  bear  examination.  It  is  a 
truism  to  say  that  the  danger  of  maturity 
and  especially  of  age  is  the  closing  of  the 
mind  to  new  ideas.  Habit,  most  power- 
ful of  influences,  hard  experience,  the  very 
passage  of  the  years,  all  alike  tend  to 
stiffen  the  muscles  and  to  harden  the  ar- 
teries of  the  mind  as  they  do  those  of  the 
body.  It  is  a  misfortune  with  which  ad- 
vancing age  must  struggle,  and  the  effort 
is  severe  and  too  often  either  neglected  or 
fruitless.  But  the  same  peril  besets  youth, 
although  not  for  the  same  reason. 

Affects  the  Cleverest 

The  great  mass  of  young  men  go  forth 
from  our  universities,  our  institutes  and 
schools  prepared  to  learn  and  eager  for  the 
knowledge  which  experience  alone  can  bring. 
Yet  the  disease  of  the  closed  mind 
lurks  all  about  them  and,  curiously  enough, 
is  most  likely  to  affect  the  cleverest, 
the  ablest  and  the  most  ambitious.  This 
comes  from  their  very  talents,  from  the  high 
confidence  which  youth  ought  always  to 
have  and  from  the  somewhat  hasty  con- 
clusion that  because  they  have  thought  for 
themselves  nobody  else  has  ever  performed 
that  same  feat  before. 

I  have  met  such  cases,  greatly  to  be  re- 
gretted because  the  possibilities  of  useful- 
ness are  so  much  larger  in  youth  than  in 
age.  From  what  I  have  observed  let  me  il- 
lustrate and  enforce  my  meaning.  In  these 
cases  the  mind,  as  a  rule,  is  exceptionally 
good,  the  cleverness  undoubted — -very  possi- 
bly there  is  much  more  than  cleverness — 
and  its  possessor  has  enjoyed  every  ad- 
vantage of  the  highest  education,  which 
ought  to  be  liberalizing,  and  yet  the  mind 
is  closed. 

In  my  experience  the  fortunate  youth  is 
very  kind,  almost  oppressively  so,  to  those 
with  whom  he  converses,  even  when  they  are 
elderly  persons.  I  have  met  many  men  of 
achieved  distinction  in  widely  various  fields 
of  thought  and  action;  I  have  met  some 
great  men,  but  never  have  I  had  conscious 
greatness  so  imposed  on  me  as  in  such  cases 
as  I  am  attempting  to  describe. 

'Closed  by  Self-Content 

The  repose,  the  remoteness,  the  attitude 
are  truly  Olympian.  And  yet  as  I  have 
looked  and  listened  it  has  seemed  to  me  tKat 
I  detected  a  lack  of  comprehension  of  tne 
speaker's  relation  to  the  universe;  have  had 
an  uneasy  suspicion  that  my  instructor  had 
never  fully  grasped  the  fact  that  a  realiza- 
tion of  one's  own  ignorance  is  the  beginning 
of  knowledge  and  I  became  sure  that  a  sense 
of  humor,  sanest  of  all  senses,  was  still  to  be 
acquired.  The  type  of  man  of  whom  I  speak 
has  a  contempt  for  the  past  and  dismisses 
all  who  differ  from  him  as  stagnant  and  im- 
mobile intelligences,  if  they  can  be  called 
intelligences  at  all.  He  has  the  best  of  edu- 
cation and,  no  doubt,  fine  abilities,  but 
nevertheless  his  mind  is  closed — closed  by 
his  own  energy  and  self-content.     He  is  in 


danger  of  having  it  said  of  him,  as  Tenny- 
son said  of  "A  Character,"  that  he 
"...     "trod  on  silk  as  if  the  winds 
Blow  his  own  praises  in  his  eyes. 
And  stood  aloof  from  other  minds 
In  impotence  of  fancied  power." 

Must  Not  Scorn  the  Past 

For  the  sake  of  his  country  and  on  ac- 
count of  the  good  he  might  do  such  a  result 
would  be  much  to  be  deplored.  It  is  ear- 
nestly to  be  hoped  that  he  will  change  by  and 
by.  Such  minds,  when  they  appear  in  youth, 
frequently  open  as  the  relentless  years  pass 
on.  But  the  malady,  nevertheless,  is  as  dan- 
gerous to  youth  as  to  age.  Age  must,  if  it 
can,  keep  its  mind  flexible  and  open  to  all 
that  is  new,  and  youth,  if  it  is  to  win  true 
success,  must  not  scorn  the  past  nor  wholly 
condemn  those  who  differ.  It  must  not  turn 
with  contempt  from  the  mature  or  even  the 
old  because  they  are  sceptical  about  the  gen- 
uine newness  of  alleged  new  ideas. 

Hood  cried  out  against  the  "rarity  of 
Christian  charity,"  but  outside  the  domain 
of  science  new  ideas  are  even  rarer.  Even 
if  the  past  can  teach  nothing  to  us,  the  all- 
wise  heirs  of  the  ages,  it  can  at  least,  if 
rightly  considered,  show  us  our  proper  place 
in  the  general  scheme  of  things. 

I  confess  when  I  study  the  art  of  the 
Cro-Magnon  men,  whose  civilization  en- 
dured in  Europe  twice  as  long  as  ours  has 
yet  done,  I  feel  humbled  as  I  contrast  their 
achievement  with  their  opportunities. 

Greatest  Men  Died  Learning 

When  I  consider  the  imagination  which 
gave  us  the  Iliad  and  the  Odyssey,  the 
genius  which  produced  the  art  and  the 
architecture,  the  poetry  and  the  drama  of 
Greece;  when  I  read  the  writings  of  Plato 
and  Aristotle,  I  cannot  but  feel  some  doubt 
of  the  absolute  superiority  of  the  present 
moment  in  the  field  of  pure  intellect.  It  is 
well  to  remember  that  the  very  greatest 
men  died  learning,  like  Bacon  and  Pasteur. 
Socrates  was  entering  old  age  when  he 
drank  the  hemlock,  but  I  do  not  think  any- 
one would  say  that  his  last  words  were 
therefore  of  no  worth. 

The  greatest  benefactions  to  humanity, 
the  greatest  services  to  human  thought 
have  not  all  been  bestowed  or  rendered  by 
men  under  25  or  even  under  40  years  of 
age,  a  fact  sometimes  worthy  of  remem- 
brance. Do  not  then  fall  victims  to  over- 
confidence  and  close  your  mind.  The  in- 
junction is  as  important  for  youth  as  for 
age ;  easy  of  attainment  for  the  former,  dif- 
cult  for  the  latter,  possible  for  both.  The 
past  and  the  present,  youth  and  age,  new 
and  old,  all  have  their  place  in  the  sun ;  all 
are  needed  for  the  widest  learning,  for  the 
highest  achievement,  for  the  best  develop- 
ment of  mankind. 

The  Appeal 

From  the  word  of  warning,  or  suggestion 
— for  warning  perhaps  is  too  grave  a  word 
— I  come  to  the  appeal,  and  an  appeal  every- 
one has  the  right  to  make  for  the  cause 
nearest  his  heart,  for  the  truth  as  he  under- 
stands it.     .     .     . 

Rabelais  said,  "Science  sans  conscience  est 
la  perte  de  I'ame."  The  great  French  hu- 
morist used  the  word  "science,"  I  think,  not 
with  our  modern  and  more  restricted  mean- 
ing, but  with  the  older  and  broader  sense 
of  knowledge.  Yet  his  meaning  is  clear. 
All  the  learning  of  the  schools,  he  declared, 
if  without  conscience  was  the  loss  of  the 
soul. 


There  is  a  certain  inevitable  vagueness 
in  the  words  "conscience"  and  "soul,"  for 
they  are  of  the  spirit  which  forbids  man  to 
accept  contentedly  the  belief  that  the  "be 
all  and  the  end  all"  are  here  on  the  earth 
we  know.  It  is  this  spirit  which  inspired 
the  great  Apostle  to  the  Gentiles  when  he 
appealed  from  the  terrestrial  to  the  celes- 
tial. From  beings  who  lack  soul  and  con- 
science, no  matter  how  highly  educated  they 
may  be,  come  the  sordid  and  the  selfish, 
those  Who  are  insensible  to  the  sorrows  and 
deaf  to  the  appeal  of  their  fellow  men,  those 
who  see  in  money  making,  in  comfort,  in 
amusement,  in  shelter,  the  highest  object  of 
life;  and,  worst  of  all,  the  conscienceless 
and  soulless  supply  the  slavish  and  the 
criminal. 

Education  Means  to  an  End 

It  is  the  function  of  the  moralist  and  the 
preacher  to  deal  with  this  theme  as  it 
touches  the  individual  man.  I  shall  not  in- 
vade their  province  and  I  have  no  sermon 
to  deliver.  The  great  lesson,  which  to  my 
thinking  should  be  learned  here,  is  that 
education  and  knowledge  are  not  ends  in 
themselves,  but  means  to  an  end,  and  that 
one  great  purpose  to  be  here  achieved  is 
to  go  forth  with  the  understanding  that  all 
who  have  these  privileges  are  units  in  the 
making  of  a  nation.  Our  learning  is  vain 
if  it  fails  to  teach  us  that  nations,  like  men, 
must  have  a  conscience  and  a  soul.  If  those 
have  vanished  it  may  be  said  of  a  people, 
even  as  of  a  single  one  of  their  number: 

"All  else  is  gone ;  from  those  great  eyes 
The  soul  has  fled; 

When  faith  is  lost,  when  honor  dies. 
The  man  is  dead." 

So  is  a  nation  dead  when  its  conscience 
has  departed,  when  its  ideals  are  forgot- 
ten, its  faith  unkept ;  when  its  soul  has  fled, 
and  base  desires  alone  survive. 

Ideals  of  This  Nation 

What  were  the  ideals  of  this  nation? 
Freedom,  democracy,  liberty  of  conscience, 
personal  liberty,  equality  before  the  law 
— these  were  the  guerdon  of  the  Revolu- 
tion. Later  came  the  mighty  conflict  for 
the  preservation  of  all  these  things, 
maintained  by  the  ideal  of  a  Union 
broad  enough  and  strong  enough  to  cover 
this  vast  land.  For  these  ideals  men  gave 
their  lives  and  spent  their  treasure  and  so 
kept  their  faith.  The  last  enemy  they  en- 
countered in  arms  was  the  spirit  of  separa- 
tion, and  union  triumphed.  But  that  spirit 
is  not  confined  to  setting  the  states  above 
the  nation. 

More  insidious,  but  quite  as  dangerous, 
is  the  separatist  spirit  which  in  its  greed 
for  votes  and  power  puts  local  above  na- 
tional interests;  or  that  still  darker  spirit 
which  would  divide  us  into  classes,  or  into 
groups,  based  on  race,  or  religion,  or  alle- 
giance to  some  country  other  than  our  own. 
We  draw  our  blood  and  traditions  from 
many  people  and  many  lands,  but  we  labor 
in  vain  if  here  on  this  soil  we  are  aught  but 
Americans  with  one  country,  one  loyalty 
and  one  tradition  common  to  us  all.  All 
Americans,  and  especially  all  Americans 
who  have  been  fortunate  in  securing  the 
highest  education,  should  fight  everywhere 
against  the  spirit  which  would  divide  and 
be  apostles  of  the  spirit  which  will  unite 
and  of  the  tradition  which  should  inspire 
all  Americans. 

That  tradition,  in  its  dominant  meaning, 
tells  us  that  the  American  people  put  lib- 
erty and  independence  and  union  in  the  war 
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with  England,  and  in  the  Civil  War,  above 
comfort  and  safety,  above  riches  and  life. 
Many  voices  are  now  heard  proclaiming 
that  there  is  nothing  for  which  life  and 
physical  well  being  should  be  sacrificed,  and 
great  millionaires  are  using  lavishly  their 
suddenly  acquired  wealth  to  instill  the  doc- 
trine that  the  undisturbed  accumulation  of 
money  is  the  chief  end  of  man.  I  have  seen 
in  the  newspapers  that  the  Anti-Enlistment 
League  is  preparing  to  circulate  a_  pledge 
in  our  colleges  and  universities,  which  runs 
in  this  wise : 

"I,  being  over  18  years  of  age,  hereby 
pledge  myself  against  enlistment  as  a  vol- 
unteer for  any  military  or  naval  service 
in  international  war,  offensive  or  defensive, 
and  against  giving  my  approval  to  such  en- 
listment on  the  part  of  others." 

In  the  early  days  when  our  independence 
was  won,  in  the  later  days  when  our  Union 
was  saved,  such  a  pledge  would  have  been 
described  by  the  ugly  word  "treason."  That 
anyone  should  now  think  such  a  pledge  pos- 
sible is  an  evil  sign. 

Two  Doctrines  To-day 

A  people  who  will  not  make  ready  to  de- 
fend their  own  peace,  their  own  security 
and  their  own  honor  are  well  on  the  way  to 
helpless,  hopeless  war,  or  to  supine  submis- 
sion. A  people  who  are  not  ready,  if  the 
need  come,  to  give  their  lives  for  their 
country  will  soon  have  no  country.  A  na- 
tion that  will  not  protect  its  citizens  will 
soon  have  no  citizens  to  guard  and  defend 
the  national  life.  If  a  government  deserts 
those  who  support  and  sustain  it,  alike  in 
the  calm  of  peace  and  in  the  hour  of  danger, 
that  government  itself  will  be  deserted 
when  the  menaced  peril  comes.     .     .     . 

In  every  comer  of  the  United  States,  with 

each  recurrent  year,  we  celebrate  the  deeds 

and  honor  the  memories  of  those  who  fought 

the  Revolution  and  died  in  the  Civil  War. 

If  we  do  not  mean  what  we  say,  if  we  are 

not  instantly  ready  to  translate  our  words 

into  action,  it  would  be  far  better  to  stand 

silent  and  bow  our  heads  in  shame  that  we 

are  not  as  our  forefathers,  as  the  makers 

of  the  country  were.    No  one  must  ever  be 

permitted  to  say  of  us,  as  was  once  written 

of  a  country  long  since  freed  and  redeemed : 

.     .     .     .     "The  voices  of  the  dead 

Sound  like  a  distant  torrent's  fall. 

And  answer  'let  one  living  head. 

But  one  arise — ^We  come,  we  come!' 

'Tis  but  the  living  who  are  dumb." 

Defense  Rests  with  Young 

With  the  young  men,  especially  with 
those  highly  trained  and  educated,  rests  not 
only  the  defense  of  the  country,  if  war 
comes,  but  the  cause  of  preparation  and 
readiness  which  will  alone  be  able  to  pre- 
vent the  coming  of  war.  In  their  keeping 
are  the  ideals  of  the  country,  and  it  is  to 
them  we  must  look  to  make  it  known  to  all 
men  that,  like  knowledge,  a  nation  without 
conscience  has  lost  its  soul. 


Mr.  Munroe's  Address 

Likening  the  Rogers  Building  to  a  West- 
min.ster  Abbey  for  Technology,  Mr.  Munroe 
emphasized  the  personal  appeal  which  it 
makes  to  all  institute  men  and  pointed  out 
various  exceptional  influences  which  have 
contributed  to  build  up  its  power  over 
young  men.  "It  is  no  small  thing,"  he  said, 
"which  this  meeting  .symbolizes.  The  fare- 
well that  we  are  taking  is  no  perfunctory 
good-by.     On  the  contrary,  it  involves  the 


uprooting  of  traditions,  of  sentiments,  of 
loyalties  that  have  been  digging  themselves 
deep  for  half  a  century.  .  .  .  The  tra- 
ditions which  have  come  down  to  the  stu- 
dents of  to-day  are  very  flesh  and  bone  with 
those  established  by  President  Rogers,  by 
his  devoted  associates  on  the  corporation 
faculty,  and  by  those  pioneer  youth  of  1865, 
who,  bringing  to  the  institute,  perhaps,  no 
very  great  technical  equipment,  brought 
what  is  far  better:  earnestness,  sobriety, 
thirst  to  learn,  and  industry  to  make  that 
knowledge  of  the  fullest  effect." 

Defining  what  he  called  the  "spirit  of 
Technology,"  Mr.  Monroe  continued:  "To- 
day, as  we  take  leave  of  the  cradle  of  that 
spirit,  we  are  confronted  with  the  serious 
question :  Has  that  Spirit  of  Technology — at 
once  so  tangible  and  so  very  real — has  it 
the  power,  the  vitality,  the  humility,  to  sur- 
vive transplanting,  not  only  to  the  new  con- 
ditions and  the  new  perplexities,  but  also  to 
the  novel  luxuries  of  the  Charles  River  site? 
More  than  this,  has  it  the  innate  strength 
to  do  what  all  healthy,  transplanted  things 
should  do — grow  into  something  not  only 
of  even  higher  fame,  but  of  still  greater 
use?  That  we  do  believe,  from  the  bottom 
of  our  souls,  that  the  institute  has  this 
youthful  vigor  and  this  eternal  promise,  is 
witnessed  by  our  coming  together  from 
every  corner  of  America  for  these  days  of 
lively  rejoicing  and  of  solemn  anointing,  for 
the  careless  renewal  of  that  human  youth 
which  can  be  ours  never  again,  and  for  the 
serious  consecration  of  that  spiritual  youth 
which  is  to  be  ours  forever." 

What  the  Rogers  Building  Means 

After  reviewing  briefly  the  influences  of 
the  presidents  and  strong  members  of  the 
faculty  on  the  institute's  life,  he  con- 
cluded : 

"But  woe  to  us  if,  having  made  that  new 
shrine  and  having  transferred  to  it  that 
spirit  of  Rogers,  we  forget  what  it  was  and 
is  that  this  Rogers  Building  means.  Into 
it  have  been  builded  the  multiform  labors 
of  hundreds  of  great  leaders  and  thousands 
of  their  neophytes,  all  seeking  the  one  en- 
during thing  in  life,  the  truth ;  all  scorning 
to  reach  their  ends  by  any  road  other  than 
that  of  hard  work;  all  ambitious,  but  for 
the  general  good;  all  fired  with  the  desire  to 
contribute  something  toward  the  bettering 
of  human  conditions  and  the  uplifting  of 
the  world ;  all  striving  for  that  greatest  of 
human  pos.sessions,  character.  But  char- 
acter does  not  come  as  the  result  of  formal 
lectures,  of  the  piling  up  of  facts,  or  of  the 
acquisition  of  complicated  formulae.  It 
comes  through  the  contact,  under  favoring 
conditions,  of  trained  mind  with  eager 
mind,  of  formed  personalities  with  those 
forming;  through  the  interpretation  by 
men,  not  only  expert  in  science,  but  reverent 
toward  life,  of  the  master  books,  the  ma  or 
discoveries,  the  basic  verities  of  human  ex- 
perience. To  multiply  lecture-rooms,  to 
elaborate  apparatus,  to  magnify  material 
facilities  on  the  other  side  of  the  Charhs, 
without  at  the  same  time  extending  and 
vivifying  the  influences  which  make  for 
manhood,  for  social  understanding,  for  rev- 
erence, that  make,  in  short,  for  character, 
would  be  indeed  to  leave  behind  not  only 
this  Rogers  Building  itself,  but  also  all  that 
it  stands  for  and  has  stood  for  throughout 
these  fifty  years.  This  battered  and  out- 
grown building  to  which  we  are  bidding 
solemn  and  affectionate  farewell  may  well 
be  likened  to  the  weary  body  that,  a  genera- 
tion ago,  the  soul  of  William  Barton  Rogers 


laid  down  upon  this  consecrated  platform. 
Whatever  may  become  of  this  architectural 
body,  never  shall  we  forget  its  intrinsic 
beauty,  its  warm  touch  of  companionship, 
its  stimulus  to  our  hearts  and  minds.  But 
the  soul  of  it,  the  legacy  of  Presidents 
Rogers  and  Runkle  and  Walker  and  all  the 
rest,  the  Spirit  of  Technology,  we  take  with 
us,  not  in  memory  but  in  actuality  and  we 
believe,  yes,  we  know,  that  in  conveying  it 
across  the  Charles  we  are  leading  it  to  op- 
portunities, to  achievements,  to  new  affec- 
tions and  associations  far  greater,  far 
richer,  far  more  full  of  promise  than  even 
those  which  we  to-day  so  proudly  and  grate- 
fully commemorate." 


County  Marks  Its  Roads  with 
Simple  Signs 

Main  Plate  Carried  by  2-Inch  Pipe  Anchored  in 
Post  Hole  by  Grout  and  Rock  Filling 

CLARKE  COUNTY,  WASHINGTON,  has 
adopted  the  policy  of  marking  its  high- 
ways with  signs  indicating  the  direction 
and  distance  to  all  towns  within  its  limits. 
County  Engineer  W.  A.  Schwarz,  who  is 
directing  the  work,  has  supplied  the  follow- 
ing information  about  the  signs  and  the 
methods  of  placing  them: 

Iron  Pipe  Standards 

The  signs  are  made  of  iron.  The  main 
plate,  on  which  the  letters  are  riveted  sepa- 
rately, is  about  No.  14  gage.  The  letters 
are  of  the  same  thickness  and  are  painted 
aluminum,  the  plate  being  black. 

In  ordering  the  signs  a  sketch  is  made  to 
show  in  which  direction  the  signs  would 
point.  After  the  arrival  of  the  signs,  two 
men  with  a  posthole  digger,  bar,  shovels, 
etc.,  are  sent  out  in  a  Ford  car.  This  crew 
goes  ahead  and  has  the  hole  dug.  A  slower 
auto  truck  follows  carrying  the  signs,  sec- 
tions of  2-in.  galvanized  water  pipe  12  ft. 


THE  COST  OF  THIS   SIGN   COMPLETE,   WITH   ABOUT 
20    LETTERS,    IS   $5.50;    EXTRA    LETTERS    COST 
5    CENTS   EACH — EACH    LETTER    IS    SEPA- 
RATELY  RIVETED  TO   THE   MAIN   PLATE 
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SIGNS    ARE    RIGIDLY    CLAMPED    TO    IRON    PIPE 

long,  cement,  sand  and  gravel,  and  a  couple 
of  buckets.  As  soon  as  the  truck  arrives 
the  signs  are  clamped  to  the  pipe  in  the 
direction  in  which  they  are  to  point.  At 
the  same  time  one  of  the  men  mixes  a  grout 
of  sand,  cement  and  water  to  a  very  thin 
consistency.  As  soon  as  this  is  ready  the 
pipe  is  placed  in  the  hole,  which  is  dug 
about  3  ft.  deep,  leaving  the  signs  about 
9  ft.  in  the  air.  Then  grout  is  poured  into 
the  hole  and  rocks  added;  the  filling  is 
thoroughly  tamped  with  an  iron  rod.  As 
the  level  of  the  mixture  nears  the  ground 
surface  the  grout  is  thickened  with  sand, 
and  the  last  foot  is  mixed  the  same  as  con- 
crete. 

In  the  case  of  the  sign  illuc*^rated  the 
iron  pipe  was  an  old  one  and  received  a  coat 
of  paint.  With  new  pipe,  however,  paint- 
ing may  be  omitted. 

Cdst  of  Signs  $5.50  Each 

The  cost  of  the  sign  complete,  with  about 
20  letters,  is  $5.50,  of  which  $3  is  for  the 
pipe  alone.  The  lettering  on  the  signs  is 
furnished  at  the  rate  of  5  cents  per  letter. 
The  manufacturer  furnishes  the  arrow  and 
the  main  plate. 

The  signs  are  attached  to  the  pipe  by 
means  of  a  clamp,  which,  when  drawn  up 
with  small  bolts,  is  very  rigid  and  firm.  In 
two  districts  the  signs  were  carried  on  cedar 
posts,  but  this  practice  is  not  to  be  com- 
mended. 


64,793  Miles  of  Railroad  Now 
Covered  by  Government 

Rcadway    Parties    of    Division    of    Valuation, 
Interstate    Commerce   Commission,   Inven- 
tory 23,186  Miles  in  Six  Months 

THE  RAILROAD  mileage  covered  by  the 
various  roadway  parties  of  the  Division 
of  Valuation,  Interstate  Commerce  Commis- 
sion, was  64,793  on  May  31,  showing  an  in- 
crease of  23,186  miles  in  the  six  months 
since  Nov.  30,  1915.  The  progress  of  the 
other  parties  was  similarly  marked,  and  the 
government  forces  began  work  on  about 
21,000  additional  miles,  so  that  120,000 
miles  are  now  under  valuation.  Of  the 
larger  roads  the  Central  of  Georgia  is  com- 
pletely   inventoried,    all    but    the    building 


East  River  Tunnel  Has  Not  Moved  Since 
1908 

An  inspection  just  completed  by  engi- 
neers of  the  New  York  Public  Service  Com- 
mission of  the  south  tube  of  the  old  subway 
tunnels  under  the  East  River  in  New  York 
City  has  disclosed  the  fact  that  this  tunnel 
has  undergone  no  movement  which  could  be 
detected  with  instruments.  Careful  obser- 
vations were  made  both  for  grade  and  align- 
ment. The  leakage  in  this  tunnel,  which 
has  always  been  slight,  has  materially  de- 
creased during  the  period  of  operation.  A 
similar  inspection  of  the  north  tube  of  the 
same  tunnel  is  to  be  made  shortly.  These 
tunnels  have  been  completed  for  eight 
years. 


parties  have  completed  their  work  on  the 
Cleveland,  Cincinnati,  Chicago  &  St.  Louis, 
and  only  the  bridge  and  building  parties 
have  work  yet  to  do  on  the  Boston  &  Maine. 
The  field  work  on  the  Rock  Island  system  is 
also  nearing  completion,  and  that  on  the 
Great  Northern  is  far  advanced. 

The  accompanying  table,  issued  by 
Thomas  W.  Hulme,  general  secretary  of  the 
Presidents'  Conference  Committee,  may  be 
compared  with  a  similar  one  showing  th<. 
situation  Nov.  30,  1915,  and  published  in 
the  Engineering  Record  of  Jan.  15,  page  85. 
The  grand  totals  of  the  preceding  table 
were  as  follows :  Miles  of  road,  99,487 ;  road 
and  track,  41,607;  bridges,  25,640;  build- 
ings, 24,291;  signals,  21,042;  telegraph  and 
telephone,  43,367 ;  "adjacent  similar  land  in- 
spected," 12,660. 


Prooress  of  Field  Inspection,  Mat  31,  1916, 


Bead 

Eastern  Oroup 

Boston  &  Maine 

Chicago  &  Eastern  Illinois 

Cleveland,    Cincinnati,    Chicago    &    St. 

Louis    

Pennsylvania  Railroad    

New  York,  New  Haven  &  Hartford. . . . 

Boston  &  Albany 

Chicago,  Indianapolis  &  Louisville 

Ann  Arl)or    

Chicago,  Terre  Haute  &  Southeastern.. 

Maine  Central    

Bangor  &  Aroostook 

Vandalia 

Long  Island   

Philadelphia  &  Reading 

Central  of  New  Jersey 

Chesapeake  &  Ohio 

Pittsburgh,    Cleveland,    Chicago    &    St. 

Louis    

Pennsylvania  Company 

New  York  Central   (West) 

Portland  Terminal    

Bridgeton  &  South  River 


Date 
Division  of 
Valuation 

forces 

began 

work 

4-29-14 
5-2-14 

8-24-14 
12-1-14 
3-31-15 
4-21-15 
5-25-15 
6-1-15 
7-26-15 
8-14-15 
8-16-15 
8-16-15 
11-3-15 
11-4-15 
12-8-15 
1-13-16 

2-28-16 

3-27-16 

4-1-16 

4-4-16 


FOR  GOVKRNMENT  VALUATION  OF  RAILROADS 

Total  miles  inspected  and  inventoried 


-to  date- 


Total 
miles 


Miles      Road 

of  and 

road       track 


2,456 
1,140 

2,262 

6,167 

2,046 

392 

610 

292 

362 

1,147 

626 

851 

397 

1,582 

638 

2,346 

1,424 

1,684 

2,105 

31 

21 


2,456 
1,140 

2,262 
2,600 
1,196 
392 
610 
292 
362 
162 
255 
750 
305 
225 
301 
286 

181 

221 

268 

31 

21 


Bridges 

1,800 
1,140 

2,262 
1,863 
688 
389 
610 
292 

Hi 

32 
814 

166 


250 


Tele- 
graph "Adjacent 
and      Similar 
Build-  tele-      Land" 

ings     Signals    phone  inspected 


1,900 
1,140 

1,986 
1,863 
221 
312 
610 
292 


32 
80 


166 

80 


2,456 
1,140 

2,262 
1,316 

"55 
221 
292 
362 

"458 
118 


2,456 
1,140 

2,262 
2.311 
903 
380 
610 
292 
362 
304 
200 
805 

'225 
390 


667 


1,940 
1,140 


1.247 

411 

12 

292 


8$ 


31 


Total 


28,579      14,316      10,420        8,713        8,680      13,307        5,130 


Western  Oroup 

Texas  Midland    1-12-14 

New  Orleans.  Texas  &  Mexico 1-22-14 

Kansas  City  Southern 1-26-14 

San  Pedro,  Los  Angeles  &  Salt  Lake. .  2-10-14 

Elgin.  Joliet  &  Eastern 6-1-14 

Western  PaciHc   7-24-14 

Quincy  Western 9-5-14 

Missouri   Southern    11-1-14 

Mississippi  River  &  Bonne  Terre.  .....  12-15-14 

Arizona  &  Swansea 2-9-15 

United  Verde  &  Pacific 3-15-15 

Cape  Girardeau  &  Northern 2-1-15 

Spokane  &  British  Columbia 10-20-15 

Butte,  Anaconda  &  Southern  Pacific...  10-9-15 

Chicago.  Memphis  &  Gulf 5-11-15 

Trinity  &   Brazos  Valley 12-1-15 


111 

173 

878 

994 

211 

981 

6 

54 

54 

21 

26 

106 

36 

62 

99 

303 

398 

1,575 

1,851 

7,127 

63 


Arizona  Eastern   1-28-15 

St.  Louis  Southwestern 11-12-14 

Texas  &  Pacific 11-15-15 

Great  Northern   5-1-14 

Minneapolis  &  Rainy  River 

Illinois  Central    ] 

Yazoo  &  Mississippi  Valley >    11 

Chicago,  Milwaukee  &  Gary J 

Atchison,  Topeka  &  Santa  P6 12-13-14 

Chicago.  Milwaukee  &  St.  Paul 5-22-15 

Southern  Pacific    (Pacific  System)....        1-3-15 

Chicago,  Rock  Island  &  Pacific S-3-14 

Minneapolis.  St.  Paul  &  Sault  Ste.  Marie       5-1-14 

Chicago  &  North  Western I 

Chicago,     St.     Paul,    Minneapolis     &  9-2-14      10,177 

Omaha 

Oregon-Washington   Railroad  &   Navl- 

gStion  Co 3-30-16        2,272 


111 

173 

878 

994 

211 

981 

6 

54 

54 

21 

26 

106 

36 

62 

99 

303 


1,575 

851 

6,242 

63 


111 
173 
878 
994 
211 
981 

"54 
54 


106 
"99 


398 
1,575 

352 

3,441 

63 


111 
173 
878 
994 
211 
981 

'  '54 
54 


106 


99 


111 
173 
878 
994 
211 
981 

'  '54 
54 


106 


99 


None 
398   on  line 

1,575    

352    

3,441   5,988 
63     63 


111 

173 
878 
994 
211 
981 

"54 
54 


106 


121 


371 

1,575 


7.127 
63 


111 
173 
878 
994 
211 
981 

"54 
54 


398 
1,517 


4,050 
63 


lS-14   6,120   3,687   3,155   3,155   2,731   5,200    2,936 


11,391 

10,509 

6,935 

7,673 

4,177 


7,430 
2,214 
1,838 
7.536 
2,743 

571 


100 


1.702 

529 

1,313 

5,191 

403 

91' 


1,702 

529 

1,313 

5,191 
403 

91 


2,313 

■  760 

468 

5,525 

(lOpl'ts) 


9,634 
1,030 
5,097 
7.673 
363 


91        4.004 


2,090 


2.313 
578 
1,410 
2,578 
1.470 

91 


Total 


Southern  Group 

Norfolk  Southern . 

Atlanta,  Birmingham  &  Atlantic. 


Central  of  Georgia 

Savannah  &  Northwestern 

Charleston  &  West  Carolina 

Georgia  Southern  &  Florida 

Hawkinsville  &  Florida  Southern 

Macon  &  Birmingham 

St.  Johns  River  Terminal  Co 

Mobile  &  Ohio 

Southern  in  Mississippi 

Okolona  Branch  Southern 

Southern   

Virginian    

Winston-Salem  Southbound 

Nashville.  Chattanooga  &  St.  Louis... 

Florida  East  Coast 

Norfolk  &  Western 

Richmond,  Fredericksburg  &  Potomac. 
Washington   Southern    


74.383 

39.363 

21,874 

21.874 

21,600 

47,910 

20,860 

2-27-14 

903 

903 

903 

903 

903 

903 

903 

2-19-14 

658 

658 

658 

658 

658 

658 

658 
All  except 

7-8-14 

1,972 

1,972 

1,972 

1.972 

1,972 

1,972 

terminals 

2-18-15 

109 

109 

109 

109 

109 

109 

5-29-15 

341 

341 

341 

341 

341 

277 

1-2-15 

392 

392 

392 

392 

392 

Unk'n 

Unknown 

3-3-15 

96 

96 

96 

96 

96 

33 

Unknown 

1-25-15 

97 

97 

97 

97 

97 

67 

Unknown 

1-21-15 

7 

7 

7 

7 

7 

Unk-n 

Unknown 

6-15-15 

934 

934 

934 

834 

934 

934 

495 

9-15-15 

292 

292 

292 

292 

292 

292 

68 

10-12-15 

38 

38 

38 

38 

38 

38 

38 

7-14-15 

7,000 

2.439 

676 

None 

3,879 

3.166 

206 

9-8-15 

488 

470 

470 

460 

470 

468 

300 

11-16-14 

89 

89 

89 

89 

89 

89 

89 

1-1-16 

1.230 

1,183 

None 

493 

1.230 

152 

None 

9-25-15 

744 

744 

744 

744 

744 

250 

1-3-16 

2,020 

238 

1-3-16 

80 

80 

None 

None 

None 

80 

80 

2-18-16 

32 

32 

None 

None. 

None 

32 

3-3 

Total    

Grand  total 


17,522     11,114        7,818        7,525     11,057     10,078        3,50  > 


120,484     64,793     40.112     38,112     41.337      71,295      29,495 
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One  Thousand  Steel  Specifications  Reviewed 

Examples  Cited  of  Good  and  Bad  Clauses  Indicate  That  Art  of  Writ- 
ing Good  Specifications  Can  Be  Mastered  Only  by  Study  and  Experience 

By  R.  FLEMING 
American  Bridge  Company,  New  York  (Sty 


THIS  article  is  the  outcome  of  reading 
more  than  a  thousand  specifications 
written  by  reputable  architects  and  engi- 
neers, and  dealing  with  the  structural 
steelwork  for  buildings  ranging  from 
boiler  houses  requiring  only  a  few  tons 
of  steel  to  office  buildings  requiring  many 
thousands. 

A  specification  should  be  clear,  accurate, 
concise,  consistent,  complete  and  fair.  Ex- 
planations of  its  meaning  should  not  be 
necessary.  It  should  not  be  so  long  as  to 
be  unwieldy  nor  should  anything  essential 
be  omitted.  The  main  features  should  be 
so  clearly  defined  that  there  will  be  no  doubt 
in  the  mind  of  a  bidder  as  to  what  he  is 
to  furnish  if  awarded  the  contract.  "Blan- 
ket" clauses  and  those  embodying  unusual 
requirements  should  be  avoided.  Sometimes 
such  clauses  are  inserted  to  drive  away  the 
disreputable  contractor,  but  they  defeat  this 
very  end.  Reputable  contractors  take  few 
chances  in  bidding.  If  a  paragraph  can 
have  two  interpretations  they  give  it  the 
one  most  unfavorable.  The  less  reputable 
contractor,  on  the  other  hand,  "takes  a 
gamble"  and  counts  on  a  concession  later. 
If  this  is  not  obtained  he  resorts  to  evasion 
and  deception.  "Specifications  have  no  ex- 
ecutive functions,"  and  it  is  better  that  the 
requirements  be  moderate  and  followed  than 
severe  and  disregarded. 

Favoritism  has  no  place  in  a  specification. 
The  owner,  architect  or  engineer  has  a  right 
to  specify  the  make  and  kind  of  paint  he 
wants  used.  He  is  not  bound  to  give  the 
contract  to  the  lowest  bidder.  But  the 
writer  of  a  specification  who,  in  the  guise 
of  being  fair  to  all,  manipulates  clauses  and 
sentences  to  favor  a  particular  bidder  is  dis- 
honest. The  specifications  should  be  a  guide 
to  assist  the  contractor  rather  than  a  set  of 
rules  from  which  there  can  be  no  possible 
deviation.  A  spirit  of  fairness  to  owner, 
engineer  and  contractor  should  prevail 
throughout. 

Of  course  the  writer  of  a  specification 
should  have  adequate  knowledge  of  the  sub- 
ject with  which  he  is  dealing. 

Actual  Specifications 

Although  the  specifications  for  structural 
steel  are  better  than  those  for  any  other 
kind  of  engineering  work,  there  is  still 
much  to  be  desired.  The  actual  falls  far 
short  of  the  ideal.  In  the  thousand  specifi- 
cations examined  some  are  so  very  general 
in  their  provisions  that  they  lack  definite- 
ness;  others  enter  into  so  much  detail  that 
they  embarrass  the  contractor.  Some  lack 
clearness  and  others  are  unfair.  In  some 
the  writers  have  depended  upon  others  and 
have  not  used  good  judgment  in  copying. 
Some  are  written  by  "men  of  technical  abil- 
ity but  illogical  mind."  As  might  be  ex- 
pected, there  is  great  variation  in  length. 
Of  the  126  printed  pages  comprising  the 
specifications  of  a  twenty-story  office  build- 
ing requiring  2500  tons  of  steel,  just  one 
page  is  devoted  to  structural  steel.  The 
steel  specifications  for  many  other  buildings 
where  not  one-tenth  this  amount  is  involved 
are  several  times  as  long.  The  structural- 
steel  specifications  for  the  Equitable  Build- 
ing, New  York  City,  the  largest  office  build- 


ing in  the  world,  and  which  required  32,000 
tons  of  steel,  are  written  in  2800  words. 

Unfair  Clauses 

A  specification  is  unfair  whenever  it 
throws  the  risk  belonging  to  one  party  upon 
some  other  party.  Almost  invariably  it  is 
the  steel  contractor  who  is  called  upon  to 
shoulder  what  does  not  belong  to  him.  What 
should  be  said  of  the  following  clause? 

The  contractor  shall  make  no  claim  upon  the 
owners  either  for  an  extension  of  time  or  for 
extra  payment  on  account  of  delay  or  damage, 
which  it  may  be  claimed  have  been  caused  by 
any  other  contractor  employed  upon  the  work 
or  building  by  the  owners;  the  several  contrac- 
tors being  responsible  to  each  other. 

Sometimes  a  provision  is  made  that  the 
contractor  must  check  and  be  responsible  for 
the  design.  This  is  both  unprofessional  and 
unfair.  It  is  an  admission  on  the  part  of 
the  engineer  that  he  lacks  confidence  in  his 
work.    A  striking  instance  is  the  following: 

All  loadings,  framing,  beams,  girders,  col- 
umns, foundations  and  the  like,  and  the  entire 
structural  design  shall  be  carefully  checked 
by  an  independent  set  of  calculations  which 
shall  be  submitted  to  and  passed  upon  by  the 
architect  before  orders  for  material  are 
placed.  Entire  responsibility  for  the  strength 
and  sufficiency  of  the  structural  work  shall  be 
assumed  by  the  contractor  and  all  shall  be 
increased  where  necessary  or  proper,  and  all 
necessary  or  required  pieces,  whether  or  not 
shown  or  called  for,  shall  be  furnished  and 
erected  without  extra  compensation. 

Again, 

All  work  shall  conform  to  the  building  code, 
drawings  and  specifications  to  the  contrary 
notwithstanding. 

The  contractor  has  no  valid  objection  to 
such  a  requirement  as 

and  all  work  must  be  in  accordance  with  the 
ordinances  of  the  city  of   Springfield. 

But  this  should  not  be  made  to  include  the 
design. 

Interpretation  of  Contract 
A  clause  often  found  is: 

The  architect's  judgment  in  all  of  the 
conditions  of  the  contract  or  in  any  of  the 
previously  recited  matters  shall  be  conclusive 
and  final. 

It  is  doubtful  whether  such  a  clause  would 
be  upheld  by  any  court  in  case  of  a  lawsuit. 
Wait,  in  his  "Engineering  and  Architectural 
Jurisprudence,"  chapter  12,  says:  "It  is 
frequently  declared  from  the  bench  that 
parties  cannot  by  private  agreement  in  ad- 
vance of  a  controversy  oust  the  courts  of 
their  jurisdiction."  The  following  avoids 
this  difficulty: 

The  decision  of  the  engineers  shall  control 
as  to  the  interpretation  of  the  drawings  and 
specifications  during  the  progress  of  the  work. 
But  this  shall  not  deprive  the  contractor  of 
the  right  of  redress  after  the  work  is  com- 
pleted if  the  decision  shall  be  proved  wrong. 

It  may  be  noted  that  the  standard  specifi- 
cations of  the  American  Society  for  Test- 
ing Materials  have  a  provision  that 

Samples  tested  in  accordance  with  Section 
4,  which  represent  rejected  material,  shall  be 
preserved  for  two  weeks  from  the  date  of  the 
test  report.  In  case  of  dissatisfaction  with 
the  results  of  the  tests,  the  manufacturer  may 
make  claim  for  a  rehearing  within  that  time. 


Clauses  are  sometimes  found  which,  if 
interpreted  in  an  arbitrary  manner,  will 
cause  the  contractor  annoyance  and  ex- 
pense.   One  such  is : 

Contractor  is  to  deliver  and  unload  steel- 
work at  the  site,  when  and  where  directed  by 
the   owner. 

There  are  also  the  familiar  phrases,  "to 
the  satisfaction  of  the  architect,"  "as  re- 
quired," "proper  and  sufficient,"  which, 
while  they  cannot  be  entirely  done  away 
with,  should  be  reduced  to  a  minimum. 

Scope  op  Work 

Nothing  in  a  specification  is  more  im- 
portant than  that  the  scope  of  work  be 
clearly  defined.  Some  writers  do  this  in 
good  English,  but  many  resort  to  blanket 
clauses  to  cover  omissions  and  deficiencies. 
Take,  for  example,  lintels  and  masons'  an- 
chors. The  bidder  is  left  in  the  dark  by 
paragraphs  like  this: 

Where  heat  and  vent  ducts  pass  through 
masonry  walls,  provide  and  set  proper  steel 
supports  for  masonry  over  same. 

Provide  and  set  proper  steel  supports  over 
register  openings. 

Provide  and  set  steel  supporting  shapes 
over  window  and  door  openings  throughout 
the  building. 

The  following  paragraph  is  more  definite : 

A  schedule  of  the  lintels  required  is  given 
on  the  plans  and  in  general  will  consist 
of    .     .     . 

Lintels  should  usually  be  furnished  by  the 
steel  contractor  and  set  by  the  mason,  as 
embodied  in  one  specification: 

Deliver  all  loose  steel  for  the  mason  to  set. 

Masons'  anchors  are  often  called  for  in 
the  structural  steel  specifications,  as: 

Provide  all  necessary  corner  and  other  ma- 
sons' anchors  for  properly  tying  the  walls 
together. 

As  the  list  of  anchors  wanted  will  event- 
ually have  to  be  made  by  the  mason  con- 
tractor, it  should  be  included  in  his  bid. 

Material  and  Workmanship 

A  record  sentence  for  brevity  in  describ- 
ing materials  and  workmanship  is: 

The  material  and  workmanship  shall  con- 
form to  the  Mfg.  Std.  Specs. 

The  specifications  of  a  firm  of  engineers 
and  contractors,  who  often  make  their  own 
designs  for  steelwork,  have  only  eleven  short 
paragraphs,  the  first  two  reading: 

All  structural  steel  shall  conform  in  work- 
manship and  materials  to  the  manufacturers' 
standard    specifications. 

Material  to  be  open-hearth  steel,  medium  or 
railway  bridge  grade,  excepting  rivets,  which 
shall  be  rivet  steel. 

Another  firm  of  engineers  and  contract- 
ors uses  the  specifications  for  steel  railway 
bridges  of  the  American  Railway  Engineer- 
ing Association,  "except  as  otherwise  speci- 
fied herein." 

To  an  architect  not  familiar  with  steel 
construction  the  often  used  clause,  "All 
workmanship  must  be  first  class  in  every 
particular,"  will  probably  bring  as  good 
workmanship  as  would  a  number  of  clauses 
copied  at  random  from  other  specifications. 
The  term  "first-class"  is  preferable  to  "the 
best." 

In  regard  to  drifting,  one  specification 
reads : 

All  holes  are  to  match  accurately  and  no 
drifting  will  be  allowed. 

Another  reads: 

Moderate  drifting  will  be  permitted  in  order 
to  draw  parts  together,  but  not  for  the  pur- 
pose of  matching  unfair  holes. 
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The  latter  clause  is  adequate  for  the  ordi- 
nary office  or  mill  building.  It  conies  within 
"first-class"  practice,  but  it  is  not  "the 
best." 

Three  quotations  will  be  given  regarding 
field  connections.  The  first  refers  to  a 
church  and  parish  house,  the  second  to  a 
factory  building  and  the  third  to  a  twelve- 
story  apartment  house: 

Field  connections  may  be  bolted  except  in 
compression  members. 

All  field  work  is  to  be  riveted,  except  con- 
nections of  purlins,  which  are  to  be  made  with 
bolts. 

All  connections  within  3  ft.  of  the  column 
centers  must  be  riveted.  All  tank  and  sheave 
beam  supports  must  be  riveted.  Other  con- 
nections may  be  bolted. 

The  question  of  substituting  material  for 
that  shown  on  the  plans  is  met  in  one  case 
thus: 

The  contractor  shall  not  on  any  pretense 
save  the  written  order  of  the  engineers  deviate 
from  the  figures  on  the  drawings  and  specifi- 
cations. 

A  better  way  is  this : 

Any  approved  steel  shape  which  will  not 
change  the  architectural  lines  and  finish  of  the 
work  may  be  used.  Beams  and  girders  must 
have  a  section  modulus  equal  to  that  of  those 
indicated,  but  no  greater  depth. 

Still  better  is  the  requirement  that  the 
proposed  substitution  be  sufficient  in 
strength  for  the  assumed  loads  and  stresses. 
This  is  an  example: 

Contractor  will  be  allowed  to  use  standard, 
Bethlehem  or  built-up  sections  for  the  struc- 
tural steel  provided  the  working  stresses  do 
not  exceed  those  specified  in  Sections  137  and 
138  of  the  Albany  city  building  code  adopted 
May  28,  1909;  provided  the  depths  of  girders 
and  column  sections  do  not  exceed  that  shown 
on  plans,  and  provided  the  substituted  sec- 
tions do  not  interfere  with  the  general  con- 
struction and  finish  of  the  building  as  shown 
on  drawings. 

Working  Drawings 

An  eminent  architect  specifies  that 

As  shop  drawings  and  erection  plans  will 
be  furnished  by  an  engineer  designated  by  the 
architect,  at  the  expense  of  the  contractor,  the 
bidder  should  include  the  sum  of  $3  per  ton  of 
2000   lb.   for  making  shop   drawings. 

This  plan  is  not  to  be  commended,  for 
most  shops  prefer  to  make  their  own  draw- 
ings in  accordance  with  their  shop  require- 
ments. They  want  to  follow  their  own 
marking  system  and  use  their  own  printed 
forms.  There  is  also  the  question  of  re- 
sponsibility. The  architect  quoted  contin- 
ues with  a  clause  which  hardly  seems  fair 
to  the  contractor: 

The  contractor  will  be  responsible  for  the 
correctness  and  fit  of  the  completed  work  at 
the  building;  therefore  before  beginning  fabri- 
cation all  shop  drawings  should  be  checked; 
and  should  any  error  be  discovered,  such  must 
be  referred  to  the  architect  for  correction 
previous   to   fabrication   of  the  steel. 

The  approval  of  drawings  is  often  called 
for,  sometimes  in  this  form : 

After  the  contract  has  been  awarded  and 
before  any  material  is  ordered  or  work  com- 
menced, the  contractor  shall  submit  a  com- 
plete set  of  all  working  or  shop  drawings, 
together  with  marking  diagrams  (blueprints), 
in  duplicate  to  the  engineer  for  approval,  one 
set  of  which  drawings  shall  be  filed  with  the 
engineer  and  become  the  property  of  the  com- 
pany and  the  other  set  returned  to  the  con- 
tractor with  the  engineer's  approval  or  cor- 
rections. 

There  is  no  objection  to  such  a  clause, 
provided  sufficient  time  is  allowed  to  com- 
plete the  contract.  If  the  owner  wishes 
work  in  an  unusually  short  time  he  should 
either  waive  the  approval  of  shop  drawings 
or  reduce  it  to  a  minimum. 


The  steel  contractor  should  remember 
that  there  is  a  difference  between  an  ap- 
proval and  a  check.  Few  engineers  will 
check  drawings  submitted  to  them  for  ap- 
proval.   As  one  firm  expresses  it: 

The  architect's  approval  covers  general  de- 
sign of  details  only. 

Work  op  Other  Trades 

A  spirit  of  courtesy  and  mutual  helpful- 
ness should  be  sufficient  reason  for  the 
steel  contractor  to  provide  holes  for  attach- 
ing the  work  of  other  trades,  provided  he 
knows  their  location  when  making  the  de- 
tail drawings.  One  engineering  firm  writes : 

Provide  all  necessary  field  holes  in  purlins, 
girts,  lintels,  etc.,  for  the  fastening  of  material 
of  other  trades,  such  measurements  and  loca- 
tions to  be  furnished  before  commencing  work- 
ing drawings. 

The  specifications  of  a  firm  of  architects 
for  a  large  hotel  building  are  quite  elab- 
orate : 

The  attention  of  this  contractor  is  directed 
to  the  following:  That  he  will  be  required  to 
punch  the  structural  steel  wherever  necessary 
for  anchoring  or  securing  the  work  of  other 
contractors,  as  for  securing  skylight  work, 
ornamental  iron  work,  anchoring  of  masonry, 
etc.  Note  that  said  punching  generally  is 
shown  on  structural-steel  drawings.  In  ample 
time  the  contractor  shall  notify  the  superin- 
tendent that  he  will  require  by  a  fixed  date 
the  data  for  all  punching  to  be  done  for  other 
contractors  and  upon  receipt  of  said  data  from 
the  superintendent  shall  execute  this  punch- 
ing in  accordance  therewith,  noting  that  said 
punching  is  limited  to  that  which  can  be  done 
at  the  shop. 

Clauses  like,  "Provide  all  tap  bolts  re- 
quired by  all  trades  in  securing  their  work 
to  ironwork,  and  do  all  tapping  and  drilling 
required,"  are  conducive  to  friction  and 
delay. 

Inspection  and  Painting 

In  important  work  the  contractor  is  often 
called  upon  to  add  the  cost  of  inspection  to 
his  bid.    For  example: 

The  contractor  shall  allow  the  sum  of  $1  per 
ton  to  defray  the  expenses  of  all  testing  and 
inspection,  which  shall  be  done  by  persons 
designated  by  the  architects. 

In  other  specifications  this  sum  varies 
from  40  cents  to  $1.50  per  ton. 

"This  inspection  to  be  paid  for  by  the 
owners"  seems  a  better  way  of  meeting  the 
cost.  To  cover  cases  where  it  has  not  been 
determined  whether  inspection  will  be  re- 
quired or  not — in  fact,  to  cover  all  cases — 
the  following  is  well  adapted: 

Mill  and  shop  inspection  will  be  at  the  op- 
tion and  expense  of  the  owners.  The  steel 
contractors  shall  provide  safe  and  proper 
facilities  at  all  times  for  the  inspection  of  the 
work  by  the  engineers  or  their  representative. 

In  no  particular  do  specifications  vary 
more  than  in  that  of  painting.  A  well- 
known  firm  of  architects  gives  eight  para- 
graphs to  the  subject,  the  first  and  seventh 
of  which  are  quoted : 

As  the  protection  of  the  entire  structural 
work  is  of  the  first  importance,  the  following 
conditions  will   be   insisted  upon:     .     .     . 

The  paint  shall  be  applied  to  the  metal  with 
the  regular  painter's  brush  and  shall  be  thor- 
oughly well  worked  in  by  hand  over  the  entire 
surface,  so  as  to  secure  an  even  and  perfect 
covering.  It  shall  not  be  applied  with  a  swab 
or  a  long-handled  brush,  but  must  be  carefully 
put  on  in  a  workmanlike  manner. 

As  paint  varies  in  cost  from  60  cents  to 
$1.60  per  gallon,  the  engineer  or  architect 
should  specify  the  kind  he  wishes  used,  or 
better  still,  give  a  choice  of  two  or  three 
kinds.  The  following  is  from  the  specifica- 
tions of  an  engineering  company: 


The  owner  shall  provide  the  paint  for  the 
last  coat,  but  the  contractor  shall  apply  it. 

This  is  particularly  adapted  to  large  con- 
tracts. 

Needless  Clauses 

Many  specifications  contain  needless 
clauses.  For  example,  a  good  detailer  need 
not  be  told  to 

Avoid  eccentric  loading  by  connecting  back 
to  the  web  as  much  as  possible;  take  up  the 
thrust  and  twist  from  eccentric  loading  by 
properly   arranged   riveted   connections. 

The  writer  of  this,  "No  rivets  shall  have 
a  greater  grip  than  4  in,"  should  be  sure 
that  this  can  be  carried  out. 

The  clause,  "Column  splices  are  to  be 
located  1  ft.  0  in.  above  floors  for  all  col- 
umns," might  not  cause  any  difficulty, 
though  in  order  to  have  the  splices  clear  all 
the  beam  connections,  columns  are  usually 
spliced  not  less  than  18  in.  from  the  floor 
line. 

A  standard  specification  has  this  clause: 

Columns  shall  have  as  few  splices  as  prac- 
ticable and  where  spliced  the  splice  shall  be 
strong  enough  to  resist  the  direct  as  well  as 
the  bending  stresses. 

The  interior  columns  of  a  twenty-story 
office  building  recently  finished  have  direct 
loads  varying  from  850,000  to  950,000  lb. 
in  the  second  column  section.  In  a  nine- 
story  warehouse  now  building  the  direct 
load  in  the  second  section  of  each  of  twenty- 
two  interior  columns  is  590,000  lb.  The  im- 
practicability of  transmitting  such  stresses 
through  the  column  splices  is  readily  seen. 

Superfluous  phraseology  is  by  no  means 
uncommon.  A  specification  becomes  part  of 
a  contract  and  is  thus  a  legal  document. 
While  accuracy  is  essential,  it  is  not  neces- 
sary to  be  verbose.  It  is  said  that  many 
of  the  wordy  expressions  found  in  so  many 
contracts  and  specifications  may  be  traced 
back  to  the  days  when  compensation  for 
drawing  up  legal  papers  was  largely  de- 
pendent on  the  number  of  words  they  con- 
tained. 

Special  Requirements 

Special  requirements  are  often  expres- 
sions of  the  writer's  personal  equation.  A 
New  York  City  architect,  who  has  probably 
observed  the  severe  wrenching  to  which 
some  buildings  are  subjected  in  the  course 
of  erection,  specifies  that 

Care  must  be  exercised  not  to  overstress 
any  part  of  the  structure  during  erection. 
The  tiers  on  which  the  derricks  rest  must  be 
fully  bolted  up  before  the  mast  is  raised. 

A  firm  of  engineers  specifies  this: 

All  field  connections  may  have  the  holes 
punched  full  size  except  shearing  connections 
for  girders  that  have  a  reaction  of  100,000  lb. 
or  more,  which  connections  must  have  the 
holes  subpunched  and  reamed  to  a  metal  tem- 
plate. 

Another  firm  thinks  it  worth  while  to 
specify  that 

All  countersinking  shall  be  uniformly  done 
in  a  workmanlike  manner.  The  angle  of  coun- 
tersink shall  be  30  deg.  with  the  shank  of 
rivet,  unless  otherwise  shown  on  the  drawings. 

An  architect  requires  that 

After  erection  the  heads  of  all  field  rivets 
and  all  spots  from  which  the  paint  has  been 
scraped  shall  be  touched  up  and  all  the  steel 
and  iron  shall  then  receive  a  second  thorough 
coat  of  the  paint  specified. 

Another  writer  prescribes: 

All  portions  of  the  steelwork  from  which 
fresh  paint  may  be  washed  off  by  rain  shall  be 
repainted. 
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A  firm  of  California  architects  in  its 
specifications  for  a  twelve-story  building 
writes  this: 

Contractor  is  to  include  in  his  bid  10,000 
lb.  of  extra  steel  beams  and  shapes,  to  be  used 
where  directed  by  the  architects.  If  same  are 
not  used  credit  is  to  be  given  to  the  owner  at 
a  price  per  ton  which  shall  be  agreed  upon 
before  contract  is  signed. 

This  clause  has  considerable  merit  in  that 
it  provides  against  omission  in  the  plans. 
It  certainly  is  an  improvement  over  this : 

Structural  steel  man  will  include  all  light  as 
well  as  heavy  steel  in  his  figures,  such  as  cor- 
nice, brackets,  angles,  ties,  bucks,  etc.,  whether 
shown  on  the  plans  or  not,  but  which  would  be 
necessary  to  complete  the  job. 

Specifications  for  Design 

Most  si)ecifications  are  accompanied  by 
more  or  less  detailed  designs  and  deal 
mainly  with  the  fabrication  and  erection  of 
the  steel.  Occasionally  outline  drawings 
only  are  sent  and  the  bidder  is  asked  to 
submit  a  design.  Most  office  buildings  are 
in  cities  and  must  usually  conform  to  a 
building  code  which  prescribes  loads  and 
unit  stresses.  Mill  buildings  are  often  out- 
side of  city  limits  and  greater  freedom  is 
left  to  the  designer.  The  weakest  part  of 
building  codes  and  specifications  for  design 
is  that  relating  to  wind  bracing.  This  is  a 
chapter  in  itself  and  will  not  be  touched 
upon  here. 

The  following,  from  the  specifications  for 
a  steel  foundry,  permits  a  wider  range  of 
choice  than  is  usual: 

Design  of  roof  and  trusses  to  be  the  most 
suitable.  Design  shown  on  drawings  need  not 
necessarily  be  followed  except  in  a  general 
■way. 

The  "actual  dead  load"  is  generally  speci- 
fied to  be  used  for  the  dead  load.  Designers 
vary  in  their  assumptions,  but  in  the  fol- 
lowing it  is  given  for  the  floors  and  roof : 

The  floors  are  to  be  calculated  for  a  live 
load  of  120  lb.  per  square  foot  and  dead  load 
of  60  lb.  per  square  foot,  and  the  roof  for  a 
live  load  of  50  lb.  per  square  foot  and  a  dead 
load  of  60  lb.  per  square  foot. 

Sometimes  the  textbook  is  drawn  upon 
for  formulas  which  do  not  belong  in  a  speci- 
fication. 

The  question  whether  the  sentence,  "No 
metal  of  less  thickness  than  V4  in.  shall  be 
used  except  for  fillers,"  includes  the  web  of 
channels  is  settled  in  each  of  the  following : 

No  material  less  than  V*  in.  thick  is  to  be 
used  except  for  fills,  but  this  clause  does  not 
apply  to  the  webs  of  rolled  beams  and  chan- 
nels. 

No  plate  or  rolled  section  having  a  thick- 
ness of  less  than  V4,  in.  shall  be  used  except  for 
fillers. 

It  should  be  noted  that  the  latter  clause 
bars  out  the  light-weight  section  of  all  chan- 
nels under  12  in.  Is  this  necessary  in  every 
case? 

There  need  be  no  guessing  with  this: 
"Purlins,  girts,  etc.,  are  to  be  figured  as 
beams,  not  as  catenaries";  but  if  designing 
in  competition  it  will  be  necessary  to  as- 
sume lower  wind  loads  and  higher  unit 
stresses  for  girts  than  are  given  in  text- 
books. 

(Conclusion  ' 

It  may  be  inferred  from  the  foregoing 
that  no  hard-and-fast  set  of  rules  can  be 
given  as  to  what  is  essential  in  specifica- 
tions. They  would  be  interminably  long  if 
every  clause  with  an  advocate  were  inserted. 

The  art  of  writing  good  specifications 
must  be  acquired  by  study  and  experience. 


The  literature  on  the  subject  is  extensive. 
Kirby's  "The  Elements  of  Specification 
Writing"  is  excellent.  For  steel  buildings 
the  chapter  on  "Specifications  for  Engineer- 
ing Material"  in  Davies'  "Engineering 
Office  Systems  and  Methods"  and  the  sec- 
tion "Specifications"  in  Burt's  "Steel  Con- 
struction" are  especially  helpful.  Stand- 
ards like  Schneider's  "General  Specifications 
for  Structural  Work  on  Buildings"  can  be 
studied  to  advantage.  Added  to  reading 
and  study  there  should  be  a  sense  of  fair- 
ness, clear  expression  and  keen  observation 
of  actual  practice. 


cineration  and  other  wastes  are  conveyed 
through  a  sewer  system  to  a  cesspool. 

The  camp  has  attracted  favorable  atten- 
tion locally,  especially  in  connection  with 
the  methods  of  sanitation  employed  and  the 
manner  in  which  these  methods  are  being 
followed.  The  camp  is  under  the  charge 
of  R.  F.  Eastham,  highway  engineer,  of  the 
Office  of  Public  Roads. 


Excellent  Results  From 
Model  Convict  Camp 

Has  Running   Water  and  Sewer   System,   and 

Incinerates     Garbage — No     Attempts     to 

Escape,  Though  There  Are  No 

Armed  Guards 

THE  model  convict  camp  established  Jan. 
10  by  the  commissioners  of  Fulton 
County,  Georgia,  in  co-operation  with  the 
U.  S.  Office  of  Public  Roads  and  Rural  Engi- 
neering, has  already  shown  excellent  results, 


Canal  Cleaning  by  Sheep  and  Goats 
Past  Experimental  Stage 

FOR  three  years  experiments  with  the 
use  of  sheep  and  goats  for  cleaning 
banks  of  canals  and  laterals  on  the  Salt 
River  project,  Arizona,  have  been  in  the 
course  of  investigation.  In  the  June 
Reclamation  Record,  A.  J.  Haltom,  irriga- 
tion manager,  gives  a  resume  of  previous 
years'  experience  and  the  report  for  1915. 
His  final  conclusions  are  to  this  effect: 

1.  Johnson  grass,  the  most  troublesome 
pest  on  the  project,  can  be  controlled  and 
eventually  eliminated  from  the  banks  of 
canals  and  laterals  by  the  use  of  sheep. 

2.  The  use  of  sheep  has  decreased  mate- 


CONVICTS    HOUSED     IN     PORTABLE    BUILDINGS    DESIGNED    BY    OFFICE    OF    PUBLIC    WORKS 


in  the  opinion  of  the  latter  office.  The  living 
conditions  of  the  inmates  are  an  improve- 
ment on  those  in  the  usual  camp,  and  the 
cost  of  feeding  them  is  less,  due  to  the 
elimination  of  waste  and  inefficiency.  There 
have  been  no  attempts  to  escape,  though 
there  are  no  armed  guards,  and  some  of  the 
convicts  are  of  such  a  character  that  at 
other  camps  it  was  deemed  necessary  to 
keep  them  in  cages. 

Portable  Buildings 

The  convicts  are  housed  in  portable  build- 
ings, constructed  and  supplied  in  accord- 
ance with  the  plans  and  specifications  of 
the  Office  of  Public  Roads  and  Rural  En- 
gineering. An  average  daily  population  of 
forty  negro  convicts  is  being  maintained 
and  employed  under  a  form  of  the  honor 
system.  The  camp  and  work  are  under  the 
supervision  of  a  deputy  warden,  a  camp 
clerk,  two  foremen  and  a  night  watchman. 

The  diets  in  use  have  been  prepared  by 
the  U.  S.  Public  Health  Service,  and  though 
a  greater  variety  of  better  food  is  provided 
than  has  been  customary  in  the  county,  it 
is  being  furnished  at  a  lower  cost  than  that 
obtaining  in  the  other  county  camps.  The 
latter  result  is  accomplished  by  the  elimina- 
tion of  waste  and  inefficiency  through  the 
use  of  a  specially  designed  system  of  re- 
ports and  cost  accounting. 

Sanitary  Arrangements 

Running  water  in  the  kitchen,  sleeping 
quarters  and  bath  is  provided  from  a  pres- 
sure tank.     Garbage  is  disposed  of  by  in- 


rially  the  cost  of  cleaning  canal  and  lateral 
banks. 

3.  Sheep  drive  out  gophers  and  thus  cut 
the  cost  of  repairing  breaks  and  reduce  the 
loss  of  water  by  seepage  to  a  minimum. 

4.  It  is  profitable  for  the  farmer  to  main- 
tain his  farm  ditches  with  sheep. 

5.  Johnson  grass  will  fatten  sheep  in 
ninety  days. 

6.  Sheep  can  be  pastured  on  the  banks 
of  canals  and  laterals  without  damage  to 
the  banks. 

Three  years  of  experimentation  have 
demonstrated  that  the  pasturing  of  sheep 
and  goats  along  the  canals  is  a  profitable 
undertaking  and  that  the  herd  should  be  in- 
creased until  a  sufficient  number  are  avail- 
able to  control  the  troublesome  vegetation 
on  all  the  government-owned  canals  and 
laterals.  With  the  experience  of  the  past 
it  will  be  possible  to  reduce  the  losses  and 
increase  the  efficiency  of  the  herd  as  clean- 
ers. 

During  1900  the  sheep  were  divided  into 
two  herds  and  maintained  31  niiles  of  main 
canals  and  24  miles  of  laterals  of  the  Grand 
and  Maricopa  canals.  The  goats  maintained 
14  miles  of  Arizona  canal  and  8  miles  of 
laterals.  The  herd  numbered  during  1915 
821  sheep  and  470  goats.  They  are  in- 
ventoried at  $5  each  and  produced  in  the 
March  and  November  clip  $1,160.85,  a  total 
value  of  $7,615.85,  plus  an  estimated  .sav- 
ing in  canal  maintenance  of  $4,000,  from 
which  must  be  taken  $7,194.47,  the  original 
value  of  the  herd,  labor  and  various  other 
expenses,  leaving  a  profit  of  $4,421.38. 


June  24,  1916 


ENGINEERING    RECORD 


841 


New  Publications 


iNDUSTRiAi,  Preparedness.  By  C.  E.  Knoeppel. 
Cloth,  5  X  7%  in.;  145  pages.  New  York,  The 
Engineering  Magazine  Company.     $1  net. 

Proceedings  of  Second  National  Conferbncb  on 
Concrete  Road  Building,  1916.  Paper,  6x9 
in. ;  328  pages ;  illustrated.  Chicago,  J.  P.  Beclc, 
secretary.  111  West  Washington  Street. 

Enoinkerinq  as  a  Profession.  By  Milo  S.  Ketchum, 
C.E.,  dean  o£  the  college  of  engineering.  Univer- 
sity of  Colorado.  General  Bulletin  98.  Paper, 
0%  X  7%  in.;  27  pages.  Boulder,  Col.  Univer- 
sity of  Colorado. 

Weights  and  Measures.  Report  of  the  Tenth  An- 
nual Conference,  1915.  Paper,  7x10  in. ;  254 
pages;  illustrated.  Issued  by  U.  S.  Bureau  of 
Standards.  Washington,  Government  Printing 
Office. 

PROCEEDINQS  op  the  ElLBVENTH  ANNUAL  CONVEN- 
TION OF  THE  Mid-West  Cement  Users'  Associa- 
tion, 1916.  Paper,  6  x  9  in. :  93  pages;  illus- 
trated. Omaha,  Neb.,  Frank  Whipperman,  sec- 
retary-treasurer. Twenty-eighth  Avenue  and 
Sahler  Street. 

INDUSTRIAI.  Accident  Prevention.  Prepared  by  the 
Bureau  of  Statistics  and  Information.  Special 
Bulletin  77,  The  Industrial  Commission.  Depart- 
ment of  Labor,  State  of  New  York.  Paper,  6x9 
in. ;  54  pages ;  illustrated.  Albany,  New  York 
State  Industrial  Commission. 

The  Strength  and  Stiffness  of  Steel  Under 
Biaxial  Loading.  By  Albert  S.  Becker,  pro- 
fessor of  applied  mathematics.  University  of 
North  Dakota.  Bulletin  85.  Engineering  Experi- 
ment Station.  University  of  Illinois.  Paper,  6x9 
In. ;  65  pages :  illustrated.  Urbana,  111..  University 
of  Illinois.     35  cents. 

The  Speed  of  Trains  on  Narrow  Gauge  Railways. 
By  A.  J.  Beaton,  assistant  engineer-in-chief, 
South  African  Railways  and  Harbors.  Reprint 
from  the  South  African  Railways  and  Harbors 
Magazine.  Paper,  TVt  x  9%  in.;  30  pages;  illus- 
trated. Johannesburg,  South  Africa,  Argus  Print- 
ing and  Publishing  Company,  Limited. 

Determination  of  the  Difference  in  Longitude 
Between  Each  Two  of  the  Stations  Washing- 
To.v,  Cambridge  and  Far  Rockaway.  By  Fre- 
mont Morse  and  O.  B.  French,  assistants,  U.  S. 
Coast  and  Geodetic  Survey.  Special  Publication 
35,  U.  S.  Coast  and  Geodetic  Survey.  Paper, 
6  X  9  in. ;  40  pages ;  illustrated.  Washington, 
Government  Printing  Office. 

Tests  of  Reinforcbd-Concrete  Flat  Slab  Struc- 
tures. By  Arthur  N.  Talbot,  professor  of  mu- 
nicipal and  sanitary  engineering,  and  in  charge 
of  theoretical  and  applied  mechanics,  and  Wil- 
lis A.  Slater,  research  assistant  professor  of 
applied  mechanics.  University  of  Illinois.  Bul- 
letin 84.  Engineering  Experiment  Station,  Uni- 
versity of  Illinois.  Paper,  6  x  9  in.  :  128  pages; 
illustrated,  Urbana.  111..  University  of  Illinois. 
65   cents. 


Concrete  Construction  for  Rural 
Community 

Author,  Roy  A.  Seaton,  M.  S.,  professor  of 
applied  mechanics  and  machine  design  and  super- 
intendent of  construction,  Kansas  State  Agricul- 
tural College.  Cloth,  6  x  8  in. ;  223  pages:  illus- 
trated. New  York,  McGraw-Hill  Book  Company, 
Inc.     J2  net. 

This  book  is  convincing  evidence  of  the 
widening  of  the  fields  of  application  of  con- 
crete in  new  directions,  in  this  case  to  agri- 
cultural engineering.  While  largely  made 
up  of  simplified  abstracts  of  data  from  va- 
rious sources,  there  is  included  in  addition 
to  descriptions  of  the  materials  (cements 
and  limes,  with  specifications  and  aggre- 
gates) a  fairly  technical  consideration  of 
plain  and  reinforced  concrete.  The  dis- 
tinctive parts  of  the  book,  however,  are  con- 
tained in  Part  5,  treating  the  typical  appli- 
cations of  concrete.  There  are  presented 
by  good  illustrations  and  by  tabular  data 
helpful  in  design  such  subjects  as  side- 
walks, floors  (barn  and  feeding  floors), 
roads,  tanks,  cisterns  and  silos  and  small 
bridges  and  culverts.  The  chapter  treating 
the  methods  of  casting  in  molds  is  complete 
and  useful,  and  contains  several  practical 
suggestions  for  the  solution  of  rural  engi- 
neering problems. 

The  book  will  doubtless  find  a  real  de- 


mand awaiting  it,  as  there  is  evidence  of  a 
widespread  tendency  toward  more  substan- 
tial and  permanent  construction  in  small 
buildings  and  in  rural  structures,  of  which 
there  are  millions  scattered  over  the  coun- 
try. The  typography  and  illustrations  are 
fully  equal  to  the  highest  standards  for 
such  text  books. 


The  Engineer  in  War 

Author,  P.  S.  Bond,  Major,  Corps  of  Engineers, 
U.  S.  Army,  and  M.  Am.  Soc.  C.  E.  Flexible  cover ; 
5x7%  in. ;  187  pages;  70  illustrations.  New  York, 
McGraw-Hill  Book  Co.     11.50  net. 

Appearing  at  a  time  when  members  of 
engineering  societies  and  students  in  tech- 
nical colleges  throughout  the  country  are 
enrolling  in  military  lecture  courses  and 
forming  battalions  for  armory  and  field  in- 
struction in  the  duties  of  a  soldier.  Major 
Bond's  book,  "The  Engineer  in  War,"  will 
supply  a  widespread  demand  for  informa- 
tion regarding  the  relation  of  engineering 
to  the  conduct  of  war  and  the  adaptation  of 
the  principles  of  civil  engineering  to  mili- 
tary requirements.  The  book  is  a  revision 
and  amplification  of  the  series  of  articles 
entitled  "National  Defense — For  Engineer 
and  Contractor,"  which  appeared  recently 
in  the  Engineering  Record.  Many  new 
illustrations  have  been  inserted  and  im- 
portant additions  made,  particularly  in  re- 
gard to  military  map-making  and  sketching 
and  sanitation.  While  intended  primarily 
for  engineers  and  contractors,  the  subject 
matter  is  of  real  value  to  every  man  con- 
templating military  training,  for  with  the 
paucity  of  engineer  officers  in  the  regular 
service  any  of  the  combatant  forces  might 
be  called  upon  for  engineering  work  in  case 
of  emergency. 

The  author  begins  with  chapters  on  the 
military  policy  of  the  United  States  and 
the  economics  of  military  engineering. 
The  main  body  of  the  book,  however,  is  de- 
voted to  such  subjects  as  tools  and  equip- 
ment, stream  crossings,  military  roads, 
field  fortifications  and  sieges,  demolitions, 
reconnaissance,  sketching  and  surveying, 
sanitation,  mobilization  of  industrial  re- 
sources and  hints  on  how  the  engineer  and 
contractor  may  prepare  to  meet  the  mili- 
tary obligations  of  citizenship. 
•  Many  of  the  strictly  military  engineering 
manuals  already  in  print  are  explicit  in  in- 
structions regarding  technical  practice,  but 
they  fail  to  link  up  these  features  with  the 
broad  economic  principles  of  modern  war- 
fare. It  is  in  this  respect  that  Major 
Bond's  book  is  of  particular  value.  It  is 
not  enough,  he  points  out,  for  the  engineer 
officer  to  know  how  wide  and  how  deep  to 
make  a  trench.  He  must  appreciate  fully  its 
tactical  value.  On  this  point  he  gives  some 
very  timely  advice:  "The  excessive  and  in- 
discriminate use  of  field  fortification  limits 
the  mobility  of  the  troops,  tends  to  destroy 
the  aggressive  spirit  which  is  essential  to 
success  and  surrenders  the  initiative  to  the 
adversary.  If  used  without  due  regard  for 
the  strategical  and  tactical  requirements 
of  the  situation,  they  exercise  a  most  bane- 
ful influence."  The  book  is  full  of  advice 
of  this  sort — advice  which,  if  assimilated, 


spells  the  difference  between  the  mere  drill- 
master  and  the  military  strategist. 

An  extremely  interesting  chapter  of  the 
book  is  the  one  on  field  fortifications  and 
siege  operations.  A  feature  of  the  chapter 
is  a  map  of  an  actual  piece  of  ground  show- 
ing the  manner  in  which  the  rifle  trenches 
of  a  battalion  may  be  disposed  to  cover  the 
ground  in  front  of  them  with  their  fire. 
The  map  is  accompanied  by  a  full  discus- 
sion of  the  trench  location. 

Aside  from  its  technical  excellencies, 
Major  Bond's  work  is  characterized  by  a 
facility  of  expression  rarely  found  in  writ- 
ings on  technical  subjects.  He  presents  his 
facts  in  a  convincing  and  interesting  man- 
ner, and  the  book  is  easy  to  read.  The  fact 
that  the  manuscript,  before  publication,  was 
submitted  to  and  approved  by  the  Secretary 
of  War  adds  to  its  intrinsic  value  the  weight 
of  official  sanction. 

Major  Bond's  book  is  such  an  excellent 
and  concise  presentation  of  modem  war- 
fare's most  important  branch  of  operations 
that  it  should  form  part  of  the  prescribed 
reading  in  every  military  engineering 
course  inaugurated  by  American  universi- 
ties, and  by  national  and  local  engineering 
organizations. 


American  Civil  Engineers'  Pocket 
Book— Third  Edition 

Author,  Mansfield  Merriman,  editor-in-chief.  Flex- 
ible leather,  4  x  7  In. ;  1571  pages;  illustrated.  New 
York,  John  Wiley  &  Sons,   Inc.      $5  net. 

To  further  the  originally  announced  pur- 
pose of  the  editor-in-chief,  Mansfield  Mer- 
riman, to  make  the  American  Civil  Engi- 
neers' Pocket  Book  better  and  more  com- 
plete than  any  in  the  English  language, 
there  has  been  added  in  the  new  edition  an 
entirely  new  section  treating  "Harbor  and 
River  Works"  in  six  chapters,  covering  96 
pages.  Conforming  with  the  previously 
adopted  practice  in  obtaining  highly-quali- 
fied engineers  with  specialized  experience 
as  associate  editors  to  write  the  various  sec- 
tions, Frederick  R.  Harris,  of  the  Corps  of 
Civil  Engineers,  U.  S.  Navy,  who  has  re- 
cently been  appointed  chief  of  the  Bureau 
of  Yards  and  Docks,  was  selected  to  write 
the  new  section. 

He  has  presented  a  most  satisfactory 
treatment  of  the  subject,  including  good  de- 
scriptions and  illustrations  of  typical  ex- 
amples in  the  six  chapters  on  harbors, 
rivers,  quays,  landing  piers,  wet  and  dry 
docks,  ferries  and  special  works.  The  lat- 
ter includes  the  important  subjects  of 
transfer  bridges,  coal,  ore  and  grain 
plants,  cargo-handling  plants  and  port  de- 
velopments. Credit  is  given  to  Charles  W. 
Staniford,  chief  engineer.  Department  of 
Docks  and  Ferries,  New  York  City,  for  ex- 
amples of  quay  and  pier  construction  which 
he  furnished.  One  of  the  subjects  which 
should  have  been  given  more  adequate 
treatment  is  the  important  matter  of  flood 
control  in  rivers,  which  was  discussed  in 
three  pages. 

The  third  edition  is  also  improved  by 
many  minor  changes;  the  index  has  been 
revised  and  reset,  and  the  new  book  con- 
tains 41  articles,  31  tables,  103  cuts  and 
120  pages  more  than  the  second  edition. 
Extended  reviews  of  the  previous  editions 
will  be  found  in  the  Engineering  Record 
of  Feb.  18,  1911,  page  203,  and  Jan.  4, 
1913,  page  28.  The  new  edition  will  un- 
doubtedly increase  the  popularity  of  this 
work  as  the  most  comprehensive  reference 
book  for  civil  engineers. 
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Heavy  Flood  Tests  Spillway  of 
New  Reservoir  at  Le  Roy,  N.  Y. 

Snt:  You  may  be  interested  in  an  ex- 
tremely heavy  flood  which  occurred  on  Mad 
Creek,  a  small  stream  in  western  New  York, 
on  which  the  village  of  Le  Roy  recently  con- 
structed a  reservoir,  which  is  described  in 
my  article  in  the  Engineering  Record  of 
June  3,  page  735.  The  spillway  has  a  width 
of  60  ft.  and  the  area  of  the  reservoir  when 
full  is  somewhat  more  than  50  acres.  The 
drainage  area  at  the  spillway  is  about  IVz 
square  miles.  Last  month  we  had  a  flow 
over  the  spillway  of  a  little  more  than  3  ft., 
and  I  estimate  from  the  rate  at  which  the 
water  rose  in  the  reservoir  that  the  inflow 
was  from  3000  to  3500  sec.-ft.,  which  is  as 
high  a  rate  as  I  have  ever  known  for  any 
stream  in  the  northeastern  section  of  the 
United  States.  Slopes  tributary  to  the 
creek  are  no  steeper  than  in  most  streams 
of  southwestern  New  York.  Unfortunately 
we  have  no  record  of  the  rainfall. 

J.  P.  Wells, 
Consulting  Engineer. 

Rochester,  N.  Y. 


Colloidal  Theories  Applied  to 
Water  Decolorization 

Sir:  In  connection  with  George  F.  Cat- 
lett's  article  entitled  "Colloidal  Theories, 
Applied  to  Colored  Water,  Reduce  Cost  of 
Chemicals,"  in  the  Engineering  Record  of 
June  3,  page  741,  the  writer  wishes  to  call 
attention  to  some  experiments  along  this 
line  which  he  made  some  years  ago,  and 
which  were  briefly  summarized  in  an  article 
appearing  in  your  paper  May  9,  1914,  page 
524,  but  details  of  which  were  omitted  for 
want  of  space.  These  consisted  in  coagu- 
lating with  aluminum  sulphate,  solutions 
colored  with  ferric  chloride  and  potassium 
permanganate  in  small  amounts,  solutions 
of  tannates  and  gallates,  and  natural  leaf 
infusions.  These  solutions  also  were  fil- 
tered through  layers  of  precipitated  and 
washed  aluminum  hydroxide. 

From  these  tests  the  writer  proved  to  his 
own  satisfaction  that  part  of  the  coloring 
matter  in  water  was  colloidal  and  part  in 
true  solution.  That  is,  the  color  in  the  fer- 
ric and  permanganate  solutions  was  only 
slightly  reduced  (by  adsorption)  in  filtering 
through  layers  of  aluminum  hydroxide ;  that 
in  the  organic  colloidal  solutions  was  com- 
pletely removed,  and  that  in  the  leaf  infu- 
sions was  removed  to  a  large  extent,  leav- 
ing, however,  a  residuum  which  was  only 
slightly  removed  by  further  repeated  filtra- 
tion. These  results  were  checked  by  dializ- 
ing  the  solutions.  It  also  developed  that 
the  tannates,  gallates  and  leaf  infusions  had 
an  inhibitive  effect  on  the  flocculation  of  the 
aluminum  hydroxide,  confirming  the  theory 
that  they  are  both  positive  colloids.  Col- 
ored waters,  therefore,  require  larger  doses 
of  "alum"  to  obtain  good  coagulation. 

It  seems  to  the  writer  that  perhaps  the 
most  eflFective  way  of  removing  color  from 
water  is  by  means  of  a  rather  thick  and 
dense  layer  or  "matte"  of  aluminum  hy- 
droxide on  the  filter  beds,  on  the  basis  that 


a  colloid  cannot  pass  through  a  semi-perme- 
able membrane,  which,  -in  effect,  such  a 
matte  is.  The  residual  color  is  reduced  by 
adsorptive  action  of  the  coagulum,  both  in 
the  settling  basin  and  in  the  passage  of  the 
water  through  the  matte  upon  and  in  the 
filters.  This  argues  for  introducing  a  por- 
tion of  the  coagulant  toward  the  end  of  the 
settling  period  and  after  the  lime,  if  such  is 
used,  although  this  procedure  may  require 
modification  owing  to  local  conditions. 

The  writer  has  frequently  had  difficulty 
in  obtaining  a  good  floe  with  alum  and  soda 
ash  in  water  of  low  or  negative  alkalinity, 
even  in  the  absence  of  any  appreciable  color, 
and  has  found  that  the  substitution  of  lime 
for  the  soda  ash  has  generally  resulted  in 
bettering  conditions.  He  attributes  this  to 
the  inhibitive  action  of  alkalis  in  certain 
concentrations  upon  the  coagulation  of  col- 
loids. The  carbonic  acid  released  also  seems 
to  have  the  effect  of  rendering  the  matte  on 
the  filters  more  porous  and  less  tenacious, 
thereby  preventing  its  retaining  the  colloi- 
dal coloring  matter  effectively.  The  use  of 
soda  ash  under  these  conditions  is  also  ac- 
companied, sometimes,  by  the  appearance  of 
a  fine  precipitate  in  the  filtered  water,  due 
to  the  passage  of  the  fine  coagulated  alumi- 
num hydroxide  through  the  imperfect  matte 
and  to  delayed  coagulation. 

Cleveland.  M.  F.  Stein. 


Present-Day  College  Education 

Sir:  The  discussion  which  has  been  run- 
ning in  your  paper  for  several  months  on 
"Why  is  registration  in  civil  engineering 
decreasing?"  has  proved  to  me  most  inter- 
esting reading,  dealing  as  it  does  with  a 
matter  of  apparently  vital  importance  to 
the  engineering  profession;  but  its  result- 
ant editorial  in  your  issue  of  May  27,  page 
693,  on  the  mentor  system  used  at  the  Uni- 
versity of  Michigan  is  still  more  interesting. 
In  my  opinion,  through  the  inauguration  of 
this  system  Dr.  Cooley  has  struck  the  key- 
note of  success  in  engineering  education; 
because,  if  the  mentors  are  truly  of  the 
right  type  and  are  practical  men  instead 
of  merely  theorists,  the  close,  friendly  as- 
sociation of  pupil  and  teacher  will  do  more 
to  raise  the  standards  of  scholarship  and 
ethics  than  anything  else  that  is  practicable.* 
It  will  not  suffice,  however,  for  the  mentor 
and  student  to  get  together  only  when 
the  latter  is  in  trouble,  for  they  should 
make  it  a  practice  to  meet  informally  sev- 
eral times  a  week,  even  if  it  is  for  only  a 
few  minutes.  The  success  of  the  entire 
scheme  depends  upon  whether  the  mentor 
can  quickly  establish  relations  of  true 
friendship  between  his  boys  and  himself — 
and  the  right  kind  of  teacher  most  as- 
suredly can  do  this.  He  should  have  them 
understand  at  the  outset  that  if  they  get 
into  trouble  with  the  faculty,  or  even  antici- 
pate so  doing,  on  account  of  mischief  or  any 
other  reason,  it  will  pay  them  to  go  to  him 
at  once,  make  a  clean  breast  of  the  affair, 
ask  his  advice,  and  do  as  he  counsels  them. 
In  such  cases  the  confidence  thus  given 
should  be  treated  as  is  that  between  lawyer 
and  client,  or,  in  serious  matters,  as  in  the 
Roman  Catholic  confessional. 


Some  thirty-odd  years  ago  when  I  was  a 
professor  of  civil  engineering  I  endeavored 
to  act  as  mentor  to  my  students,  partly  as 
consulting  engineer  to  the  classes  on  techni- 
cal matters,  but  also  in  a  friendly  way  in 
relation  to  personal  affairs.  As  the  classes 
were  very  small,  I  was  able,  unaided,  to 
look  after  all  of  my  students  in  this  man- 
ner. The  scheme  worked  well;  and  for 
years  after  I  had  finished  teaching,  my  old 
pupils  continued  to  consult  me  about  mat- 
ters on  which  they  needed  advice ;  and  most 
of  them  have  made  a  practice  of  writing 
me  a  friendly  letter  about  once  a  year.  The 
fact  that  nearly  all  of  them  have  been  emi- 
nently successful  professionally  is  one  of 
the  most  satisfactory  compensations  that 
I  have  received  for  any  of  my  life's  work. 
In  this  connection  I  might  mention  the  fact 
that  I  often  run  across  younger  engineers 
who  tell  me  that  something  which  I  had  told 
them  in  years  long  past,  either  when  lectur- 
ing or  in  print,  has  been  of  material  service 
to  them  in  their  careers. 

I  should  like  to  see  the  mentor  system 
formally  adopted  in  every  engineering 
course  in  America,  for  I  firmly  believe  that 
if  it  were,  there  would  result  very  quickly 
a  general  improvement  in  the  work  of  engi- 
neering students  which  would  continue  to 
augment  with  the  passage  of  years.  The 
main  object  of  the  mentor  should  be  to 
arouse  in  his  boys  a  deep  and  permanent 
enthusiasm  for  the  profession  of  engineer. 
That  alone,  as  I  have  previously  stated  in 
print,  if  it  were  general,  would  increase  the 
efficiency  of  the  entire  student  body  fully 
25  per  cent.  In  order  to  arouse  their  en- 
thusiasm, my  former  partner,  Mr.  Harring- 
ton, and  I  a  few  years  ago  compiled  and 
issued  a  book  entitled  "Addresses  to  Engi- 
neering Students."  It  has  already  served 
a  good  purpose,  but  could  be  made  much 
more  useful  if  it  were  more  widely  read; 
and  I  would  suggest  that  one  of  the  most 
effective  ways  for  a  mentor  to  benefit  his 
boys  would  be  to  make  sure  that  they  read 
that  book  and  consult  with  him  occasionally 
concerning  the  various  important  questions 
of  which  it  treats. 

J.  A.  L.  Waddell, 
Consulting  Engineer. 

Kansas  City,  Mo. 


Names  and  Addresses  of  Concrete 
Engineers  Desired 

Sir:  This  association  is  endeavoring  to 
compile  a  list  of  names  and  addresses  of 
engineers  specializing  in  concrete  design 
and  construction,  for  the  following  pur- 
poses : 

1.  To  use  in  replying  to  requests  for 
names  and  addresses  of  men  competent  to 
(a)  design  a  structure,  (5)  pass  upon  a  de- 
sign, (c)  report  upon  a  project,  (d)  re- 
port upon  a  failure. 

2.  To  enable  us  to  give  to  parties  who 
ask  for  assistance  the  names  of  specialists, 
for  we  do  not  encroach  upon  the  field  of 
men  in  practice. 

3.  To  enable  us  to  give  to  specialists  the 
names  and  addresses  of  parties  in  their 
own  and  nearby  cities  who  are  contemplat- 
ing building  and  who  may  be  induced  to  use 
concrete. 

We  hope  to  receive  from  your  headers  the 
names  of  competent  men. 

Portland  Cement  Association, 

By  Ernest  McCullough, 
Chief  Engineer,  Fireproof  Construction  Bu- 
reau. 
Chicago. 


HINTS  FOR  THE  CONTRACTOR 

Details  Which  Save  Time  and  Labor  on  Construction  Work 

Other  articles  in  this  issue  of  interest  to  contractors  and  construction  engineers  are  indexed  in  the  Table  of  Contents 


{Contributions  to  this  section  are  solic- 
ited, and  if  found  available  will  be  paid 
for.  They  must  be  short,  and  should  be 
accompanied,  if  possible,  by  photographs 
or  sketches. — Editor.] 

Falsework  Girders,  Placed  Under 
Old  Span,  Handled  Outside  It 

BY  A.  HALL 
Maryville,  Tenn. 

IN  SOME  bridge  work  for  the  Louisville 
&  Nashville  Railroad  the  writer  had  to 
place  three  25-ton  falsework  girders  65  ft. 
long  under  an  existing  span  with  a  15-ton 
locomotive  crane.    Four  12  x  12-in.  timbers 


Cross  Ford  and  Dump  Car  to  Get 
Gasoline  Locomotive 

BY  F.  T.  CROWE 

Superintendent  of  Construction,  Jackson  Lake 

Dam,   Moran,   Wyo. 

TWO  GASOLINE  locomotives,  each  of 
which  is  a  direct  cross  between  a  Ford 
automobile  and  a  1%-yd.  Koppel  dump  car, 
are  being  used  to  handle  dirt  trains  in  the 
construction  of  the  Jackson  Lake  dam 
across  the  Snake  River  in  Wyoming.  The 
locomotives  have  been  christened  Henry  I 
and  Henry  II  in  honor  of  the  would-be 
peace  maker.  Each  was  made  by  placing 
a  Ford  automobile  engine  on  the  running 
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number  so-and-so"  when  the  account  has  to 
be  re-indexed.  Furthermore,  when  the 
bound  book  is  filled,  all  the  balances  have 
to  be  carried  forward  into  a  new  book,  and 
this  often  happens  at  a  time  when  the 
entire  office  staff  is  busy,  and  the  resulting 
bustle  and  confusion  is  a  "caution." 

Both  loose-leaf  and  card  systems  are  elas- 
tic, and  the  accounts,  being  arranged  in 
alphabetical  order,  are  always  quickly  ac- 
cessible. Dead  accounts  can  be  filed  in 
transfer  boxes,  thus  keeping  the  bulk  of  the 
live  ledger  down  to  a  minimum.  The  ad- 
vantages of  the  alphabetical  arrangement 
will  be  doubly  apparent  in  taking  off  the 
monthly  balance  sheet. 

The  loose-leaf  ledger  is  a  little  safer  and 
more  practical  than  the  card  system,  as 
there  is  less  liability  to  loss  or  misplacement 
of  live  matter. 


"henry    I,"   A   HYBRID   OF   AUTO-DUMP-CAR   ORIGIN,    HANDLING   HEAVY  TRAIN    AT   SNAKE  RIVER  DAM 


were  placed  across  the  top  chords  of  the  old 
span,  each  lashed  down  with  wire  rope  on 
one  end,  while  manila  rope  falls  were  hung 
from  the  other  end  outside  the  span.  The 
first  of  these  falls  was  hooked  to  one  end  of 
the  girder  while  the  locomotive  crane  took 
hold  of  the  other.  With  the  girder  swung 
outside  the  old  span  the  front  end  was  trans- 
ferred to  the  tackle  from  the  next  timber, 
and  the  girder  led  along  in  this  way  until  it 
could  be  lowered  with  each  end  on  falsework 
under  the  span  and  slid  sidewise  into  place. 
The  rope  tackles  were  handled  by  an  extra 
hoist  that  had  been  used  for  pile  driving. 

Plans  had  been  made  for  sliding  these 
girders  into  place  endways,  which  would 
have  required  extra  falsework  in  the  middle 
of  the  channel  that  could  not  have  been 
driven  in  less  than  15  hours.  As  it  was, 
all  three  of  the  girders  were  placed,  buck- 
braced  and  decked  with  24  timbers  in  10 
hours.  It  took  2  hours  to  place  one  girder, 
including  the  time  shifting  tackle,  and  it 
is  likely  that  three  days'  time  was  saved 
over  the  method  first  proposed. 

The  bridge  on  which  the  work  was  done 


gear  of  a  dump  car.  Power  is  transmitted 
to  the  wheels  of  the  car  by  a  chain  drive 
connected  to  a  cross  drive  shaft  located  im- 
mediately behind  the  regular  Ford  trans- 
mission. A  gear  shift  is  provided  on  this 
drive  shaft  to  enable  the  car  to  be  run  on 
"high"  in  either  direction.  The  ratio  of 
engine  speed  to  the  travel  of  the  car  is  one- 
fourth  that  in  the  automobiles  from  which 
the  engines  were  taken. 

The  locomotives  are  wonderful  little 
pullers  and  so  simple  that  any  laborer  can 
operate  them.  Repair  parts  for  them  can 
be  obtained  at  any  small  town  where  a 
Ford  garage  is  maintained. 


Baby  Hoist  Overhauls  Heavy  Der- 
rick Chain  in  Rock  Quarry 

By  H.  L.  HICKS 
Great  Neck,  N.  Y. 

A  LITTLE  air  hoist  at  the  quarry  of 
the  Wetmore  &  Morse  Granite  Com- 
pany at  Montpelier,  Vt.,  placed  on  the  oppo- 
site side  of  the  pit  from  the  derricks  and 
railroad  siding,  has  replaced  six  men  in 
overhauling  the  derrick  lines  used  in  break- 
ing out  rock.  The  quarry  had  already  been 
worked  to  a  considerable  depth  and  width, 
and  the  face  opposite  the  loading  derricks 
had  then  been  attacked,  working  it  down  in 
terraces  from  the  top.  As  there  was  no  rail- 
road siding  on  the  far  side  of  the  pit,  the 
stone  was  broken  out  by  the  regular  der- 
ricks and  allowed  to  roll  to  the  bottom, 
where  the  derricks  could  hoist  it  directly. 

In  this  process  the  chain  sling  would 
often  slip  off  and,  with  the  slack  in  the  der- 
rick line,  drop  to  the  bottom  of  the  quarry. 
As  this  line  was  a  iy2-in.  cable,  it  took  a 
large  part  of  the  time  of  six  men  every  day 
to  haul  it  repeatedly  back  to  the  top  of  the 
quarry.    The  little  IngersoU-Rand  hoist,  of 


Accounting  for  the  Contractor— 
The  General  Ledger 

By  BENJAMIN  L.  LATHROP 

Of  Lathrop,  Shea  &  Henwood  Company, 

Scranton,  Pa. 

EITHER  a  loose-leaf  ledger  or  a  card 
ledger  is  preferable  to  a  bound  book. 
A  bound  book  involves  an  index  and  re- 
npntprl  (-nrrvinff  forward  of  totals  "to  page 


SMALL   MINE    HOIST   PUT   TO    NEW    USES    IN 
ROCK    QUARRIES 
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a  type  originally  developed  for  underground 
mining  and  described  on  page  117  of  the 
Engineering  Record  for  August  29,  1914, 
overcame  the  diflSculty.  Its  line  was  at- 
tached to  the  chain  sling,  and  every  time 
the  latter  slipped  it  required  but  a  few  sec- 
onds to  bring  it  to  the  working  point  again. 
The  hoist  is  automatically  lubricated  and 
takes  its  power  from  the  air  line  for  the 
drills. 

At  other  quarries  these  same  hoists  are 
used  in  place  of  other  power  or  teams  to 
pull  cars.  Many  of  them  are  run  on  steam. 
One  in  use  at  the  quarry  of  the  Rockland 
Lake  Trap  Rock  Company's  quarry  at  Con- 
gers, N.  Y.,  is  shown  in  the  accompanying 
photograph. 


Life  of  Big  Belt  Prolonged  by  Two- 
Ply  Lacing  in  Diagonal  Holes 

BY  H.  S.  CARPENTER 
Cobleskill,  N.  Y. 

THE  MAIN  drive  belt  in  a  large- 
capacity  stone  crushing  plant  had  de- 
teriorated until  the  lacing  would  tear  out 
when  put  in  by  ordinary  methods.  To  save 
discarding  the  belt,  which  was  30  in.  wide 


FINISHED  JOINT  SMOOTH  AS  WELL  AS  STRONG 

and  of  8-ply  rubber,  the  writer  punched  the 
ends  for  lacing  as  shown  in  the  accompany- 
ing sketch.  The  lacing  was  started  on  the 
left  edge  in  hole  1,  carried  to  la,  then  to 
2  and  2a,  3  and  3a,  4  and  4a,  5  and  5a 
and  so  on  across  the  belt  from  left  to  right 
and  then  back  from  right  to  left  to  the 
fastening. 

In  addition  to  securing  much  greater 
bearing  in  the  belt,  this  2-ply  lacing  itself 
is  as  strong  as  4-ply  lacing  done  in  the 
ordinary  way,  and  does  not  cause  so  much 
slap  in  going  over  the  pulleys.  The  lacing, 
which  was  put  in  this  spring,  is  giving 
very  satisfactory  service. 
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Use  Dump  Wagons  for  Hoppers 

FOR  HANDLING  material  from  the 
wrecking  of  an  old  building  and  from 
the  excavation  for  a  new  eight-story 
structure  being  erected  by  the  Hauser- 
Owen-Ames  Company  for  Paul  Steketee  & 
Sons  in  Grand  Rapids,  Mich.,  hoppers  were 


DUMP   BODIES    STORE   A   LOAD 

made  by  mounting  the  bodies  of  two  dump 
wagons  on  a  platform  above  a  driveway.  To 
one  of  the  bodies,  around  which  had  been 
built  up  protecting  sides,  old  material  was 
led  by  chutes  and  to  the  other  earth  from 
the  excavation  came  by  way  of  an  elevat- 
ing bucket,  shown  discharging  in  the  photo- 
graph. This  obviated  the  necessity  of 
building  runways  into  the  excavation,  which 
would  have  blocked  the  street. 


DIAGONAL  BOWS  GIVE    MORE   BEARING 


Backfill  Closely  Follows  Excavation 
on  Large  Sewer  Contract 

CONSTRUCTION  speed  on  a  9-ft.  .three- 
ring  brick  sewer  in  the  million-dollar  Ar- 
gyle  Street  system,  providing  an  outlet  for 
the  extreme  northwest  section  of  Chicago,  is 
from  96  to  108  ft.  per  day  and  not  much 
in  excess  of  this  amount  is  left  unback- 
filled.  In  the  system  are  14  miles  of  sewer 
ranging  from  2  to  9  ft.  in  diameter.  The 
streets  which  the  sewer  traverses  are  in 
swampy  condition  and  so  impassable  much 
of  the  time  that  most  of  the  24,000,000 
brick  were  hauled  and  piled  alongside  the 
road  over  frozen  ground  during  the  win- 
ter. In  this  way  they  cost  only  $8  per  1000 
delivered.  The  44,000  bbl.  of  Utica  natural 
cement  required  for  laying  them  are,  how- 
ever, being  delivered  as  the  work  prog- 
resses. The  clay  is  of  such  a  nature  that 
it  is  desirable  to  backfill  the  trench  as  soon 
after  opening  it  as  possible  to  obviate  the 
use  of  an  excess  of  bracing. 

The  photograph  shows  the  trimmers  at 
work  on  the  plastic  clay  under  a  steam 
shovel.  They  mu.st  keep  pace  with  the  dip- 
per, which  is  attached  to  a  52-ft.  stick 
made  especially  for  the  contractor.  The 
close  cutting  to  line  of  the  dipper  is  seen 
on  the  left  above  the  point  where  the  men 
are  at  work.  The  bracing  and  sheeting 
crew  works  immediately  under  the  ma- 
chine, which  straddles  the  ditch  and  runs 
on   rollers   over  a  plank  track.      Bracing 


is  placed  in  12-ft.  sections  and  the  brick- 
layers build  the  invert  immediately  behind 
the  bracing  gang.  Rings,  4  ft.  apart,  and 
2  X  6-in.  beveled  lagging  for  the  arch  forms 
follow  rapidly.  The  excavated  material  is 
hauled  back  along  the  line  in  dump  cars, 
twelve  to  a  train,  by  Davenport  dinkies  and 
is  dumped  directly  into  the  trench  over  the 
completed  work. 

Included  in  the  equipment  are  two 
Bucyrus  shovels  and  a  Marion  revolving 
crane  with  an  orange-peel  bucket  for 
handling  backfill  where  it  is  not  cared  for 
by  trains.  A  Parsons  excavator  for  the 
2,  2%  and  3-ft.  laterals  is  followed  so 
closely  by  the  various  crews  that  backfill- 
ing is  never  more  than  100  ft.  from  the 
head  of  the  trench. 

As  wages  paid  on  this  sewer  are  high  it 
is  possible  to  hold  the  best  class  of  men 
and  maintain  the  rapid  sequence  of  opera- 
tions necessary  to  reduce  the  time  the 
trenches  must  remain  open  in  the  treacher- 
ous soil.  Bricklayers  get  $10  a  day,  with 
double  pay  for  overtime;  shovel  engineers 
get  $50  a  week;  engineers  on  the  dinky 
engines,    75    cents    an    hour;    bracers    and 


OPERATIONS    FOLLOW    ONE    ANOTHER    RAPIDLY 

trimmers,  57l^  cents  and  common  laborers 
40  cents  an  hour.  All  men  work  eight 
hours   a  day. 

The  H.  J.  McNichols  Company  is  the 
contractor.  The  work,  which  was  started 
in  1915  and  is  to  be  finished  in  1917,  is 
being  carried  out  under  the  general  super- 
vision of  C.  D.  Hill,  engineer  of  the  Board 
of  Local  Improvements.  G.  C.  D.  Leuth, 
assistant  chief  engineer,  had  charge  of  the 
design  and  is  handling  the  construction. 


Students  Build  Military  Bridges 

Since  the  publication  in  the  Engineering 
Record  of  May  6  of  a  military  bridge  built 
by  students  at  Johns  Hopkins  University, 
the  Engineering  Record  has  received  let- 
ters showing  that  similar  work  has  been 
undertaken  in  quite  a  number  of  schools. 
Specific  information  and  pictures  of  bridges 
have  come  from  Washington  University,  St. 
Louis;  Kansas  State  Agricultural  College, 
Manhattan,  Kan.,  and  the  Massachusetts 
Institute  of  Technology,  Boston. 
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Winnipeg  Aqueduct  Work 
Proceeds  Despite  Cracks 

Board    of    Canadian    Engineers    Appointed    to 

Inspect    Minor    Defects    Submits    Interim 

Report  on  Work 

Construction  work  on  the  Winnipeg  aque- 
duct is  to  proceed  actively  this  season  in  spite 
of  newspaper  agitation  occasioned  by  the  de- 
velopment of  minor  cracks  on  certain  sections 
of  the  structure  where  the  foundation  ma- 
terial proved  to  be  of  treacherous  character. 
From  a  reliable  source  the  Engineering  Record 
has  secured  the  following  information  regard- 
ing the'  present  status  of  the  project : 

Some  clay  soil  upon  which  the  invert  of 
the  aqueduct  rested  for  a  limited  distance  did 
not  bear  the  load  it  was  expected  to  carry 
without  compression.  Due  to  the  compression  of 
this  particular  soil,  the  side  walls  of  the  aque- 
duct, which  are  of  the  horseshoe  section  type, 
settled  from  zero  to  a  maximum  of  about  1  in. 
The  invert,  not  being  reinforced  so  as  to  dis- 
tribute the  load  of  the  aqueduct  and  its  back- 
fill uniformly  over  its  entire  area,  developed 
in  places  a  longitudinal  crack  approximately 
upon  its  center  line.  Ordinarily,  according  to 
this  journal's  informant,  this  would  be  con- 
sidered a  minor  affair,  as  no  appreciable  settle- 
ment has  taken  place  after  approximately  the 
first  thirty  days  following  the  loading  of  the 
aqueduct  with  the  backfill.  Because  of  the 
public  excitement  worked  up  by  one  of  the 
local  newspapers  the  Administration  Board  of 
the  Greater  Winnipeg  Water  District,  to  allay 
public  feeling,  appointed  an  independent  board 
of  consulting  engineers,  consisting  of  R.  S. 
Lea,  consulting  eng:ineer,  of  Montreal;  J.  G. 
Sullivan,  chief  engineer  of  western  lines  of 
the  Canadian  Pacfic  Railway,  and  Col.  H.  N. 
Ruttan,  ex-city  engineer  of  Winnipeg.  Their 
instructions  were  as  follows: 

Order  Investigation 

"That  in  order  to  determine  the  questions 
at  issue  as  to  the  defects  which  have  devel- 
oped in  some  portions  of  the  aqueduct  now 
constructed  and  to  ascertain  as  far  as  possible 
the  means  to  be  adopted  to  prevent  a  recur- 
rence of  defects  in  the  work  yet  to  be  con- 
structed, this  board  instructs  the  commission- 
ers to  procure  a  report  from  Col.  H.  N.  Ruttan 
of  Winnipeg,  J.  G.  Sullivan  of  Winnipeg  and 
R.  S.  Lea  of  Montreal  for  submission  to  the 
administration  board,  specifically  on  the  re- 
port of  the  consulting  engineer  and  chief  en- 
gineer submitted  to  the  board  Feb.  18,  1916, 
such  report  to  include  all  matters  now  in  ques- 
tion and  such  other  matters  as  may  be  sub- 
mitted for  their  opinion." 

This  board  last  month  submitted  an  interim 
report,  which  recommended  that  construction 
proceed  on  the  following  basis: 

1.  That  on  foundation  of  boulder  clay,  hard- 
pan  and  gravel  the  standard  section  be  used 
with  the  addition  of  extensions  of  the  base  on 
both  sides. 

2.  That  in  foundations  less  firm  than  the 
above  the  section  showing  distributed  load  on 
the  full  width  of  the  aqueduct  be  used.  (The 
projection  of  the  foundation  shown  in  this 
section  may  be  changed  to  8  in.  if  the  cost  of 
excavation   can  thereby  be  reduced.) 

3.  That  the  circular  section  as  designed  and 
for  laying  which  preparations  are  being  made 
be  proceeded  with. 

It  is  understood,  the  report  stated,  that 
these  recommendations  may  be  modified  when 
the  results  of  the  investigations  and  experi- 
ments now  being  made  are  available  and  indi- 
cate that  less  substantial  construction  may  be 
safely  adopted. 


New  York  Engineers  Leave  for 
Duty  on  Mexican  Border 

As  a  result  of  the  call  to  arms  many  engi- 
neers of  New  York  City  will  leave  with  their 
regiments  for  Camp  Whitman  at  Beekman, 
N.  Y.  Merritt  Smith,  chief  engineer  of  the 
department  of  water  supply,  gas  and  elec- 
tricity, is  a  lieutenant  colonel  and  will  depart 
immediately  with  thirty-eight  men  from  that 
department.  The  J.  G.  White  Corporation 
will  have  its  force  diminished  by  five  em- 
ployees who  are  members  of  the  National 
Guard. 

From  the  Stone  &  Webster  company's  New 
York  office  two  men  will  leave  for  camp,  while 
nearly  two  dozen  will  go  from  the  Boston 
office.  The  number  of  eng^ineers  of  the  Public 
Service  Commission  who  have  been  called  to 
military  duty  is  not  yet  known.  Eight  mem- 
bers of  the  Board  of  Water  Supply  and  seven 
from  the  department  of  plant  and  structures, 
headed  by  Col.  H.  D.  Baldwin,  will  depart 
immediately. 

Holbrook,  Cabot  &  Rollins  will  lose  only  one 
man,  while  the  Interborough  Rapid  Transit 
and  the  New  York  Railways  will  send  nearly 
200  to  Camp  Whitman.  Thirty-eight  Union 
Railway  men  will  join  their  troops.  Sufficient 
time  has  not  yet  elapsed  to  ascertain  the  exact 
number  of  engineers  who  will  mobilize. 

City  employees  will  receive  their  regular 
pay  in  addition  to  that  from  the  government. 
Other  guardsmen  will  receive  part  pay  from 
their  respective  employers. 


Mobilization  Order  Takes  Active 
Engineers  from  Chicago 

The  call  to  arms  has  taken  many  engineers 
in  active  practice  from  positions  in  Chicago. 
L.  S.  Marsh,  engineering  chemist  in  charge  of 
the  testing  division  of  the  city  engineer's  de- 
partment, and  H.  S.  Baker,  first  assistant  city 
engineer,  are  captain  and  first  lieutenant  re- 
spectively of  the  only  engineer  company  in 
Illinois  which  recruited  twenty  additional  men 
following  the  preparedness  parade.  Other 
members  of  the  city  engineering  department 
who  have  been  called  out  are  C.  C.  Saner,  W. 
J.  Mauer,  W.  H.  Dean,  H.  I.  Leviton,  W.  G. 
Heckathom,  Jay  Rossiter,  D.  D.  Goldberg  and 
Max  Kushlan. 

Ernest  McCullough,  consulting  engineer,  is 
a  lieutenant  in  Battery  B.  Harold  and  Ken- 
neth Lockett,  Robert  A.  Allton,  H.  S.  Pardee 
and  W.  G.  Stromquist  are  members  of  the 
same  battery. 

Other  civil-engineer  members  of  the  engi- 
neer company  are  D.  D.  Guilfoil,  W.  E.  Ram- 
sey, K.  R.  Wagner,  J.  T.  Child,  J.  A.  Cook, 
W.  E.  Lucas,  J.  B.  Schaub,  Charles  P.  Stivers, 
D.  A.  Tomlinson,  M.  D.  Kolyn,  P.  F.  Auer,  R. 
T.  Reilly,  N.  M.  Stineman,  J.  F.  Ward  and 
O.  C.  Schaefer. 

The  city  council  has  under  consideration  the 
payment  of  salaries  to  its  employees,  and  most 
of  the  firms  are  making  such  arrangements  as 
will  not  embarrass  men  who  have  families  or 
relatives  depending  on  them.  "This  is  one  of 
the  most  important  things  to  be  cared  for  by 
those  who  are  patriotic  and  do  not  go,"  said 
Lieutenant  Baker. 

Information  received  Thursday  of  this  week 
states  that  Chicago  is  forming  additional  en- 
gineer companies.  A  definite  movement  is  on 
foot  in  that  city  to  organize  two  more  com- 
panies of  engineers  which  will  be  offered  to 
the  state  and  federal  government.  Applica- 
tions for  enrollment  in  these  volunteer  mili- 
tary engineer  organizations  are  being  received 
by  Capt.  H.  B.  Sauerman,  Monadnock  Build- 
ing, Chicago. 


Civil  Engineers  Will  Meet  at 
Pittsburgh  June  27  to  30 

Result  of  Vote  on  Removing  Society's  Head- 
quarters Will  Be  Announced  at  Forty- 
Eighth  Annual  Convention 

The  American  Society  of  Civil  Engineers 
will  hold  its  forty-eighth  annual  convention — 
a  four-day  meeting — at  the  William  Penn 
Hotel,  Pittsburgh,  June  27  to  30.  The  meeting 
will  be  opened  at  10  a.  m.,  June  27,  with  ad- 
dresses by  Mayor  Armstrong  of  Pittsburgh 
and  Dr.  John  A.  Brashear,  past  president  of 
the  American  Society  of  Mechanical  Engi- 
neers. 

The  result  of  the  vote  on  the  proposed 
change  of  headquarters  of  the  society  vdll  be 
announced  in  the  afternoon  of  the  first  day, 
and  committee  reports  will  be  presented  at 
that  time.  A  dance  will  be  held  that  evening 
in  the  hotel  ballroom. 

Wednesday  will  be  devoted  to  an  excursion 
down  the  Monongahela  River  on  the  steamer 
Sunshine.  The  visitors  will  have  an  oppor- 
tunity to  see  many  of  Pittsburgh's  manufac- 
turing plants  from  the  deck.  Nothing  has 
been  planned  for  that  evening. 

Will  Visit  Industrial  Plants 

Arrangements  have  been  made  to  visit  about 
a  dozen  industrial  plants  Thursday,  including 
trips  to  the  works  of  the  following  companies: 
American  Bridge  Company,  Armstrong  Cork 
Company,  Duquesne  Steel  Works,  McClintic- 
Marshall  Company,  National  Tube  Company, 
and  Universal  Portland  Cement  Company.  A 
trip  will  also  be  made  to  the  Pittsburgh  filtra- 
tion plant.  Thursday  evening  will  be  devoted 
to  the  president's  ball  and  reception. 

A  golf  tournament  is  scheduled  for  Friday, 
in  which  four  prizes  vrill  be  awarded.  The 
contest  will  take  place  at  the  Oakmont  Country 
Club.  For  those  who  do  not  play  golf  an 
automobile  trip  has  been  planned.  A  smoker 
that  evening,  given  by  the  Engineers'  Society 
of  Western  Pennsylvania,  will  terminate  the 
meeting. 


Air-Line  Blowout  on  New  York 
City  Subway  Work 

A  6-in.  line  supplying  compressed  air  at 
90  lb.  pressure  for  the  drills  on  Section  2  of 
Routes  4  and  36  of  the  new  Broadway  subway 
in  New  York  City  blew  out  in  three  or  four 
places  on  the  morning  of  June  21.  The  line 
was  buried  under  the  west  side  of  Sixth  Ave- 
nue, well  outside  the  limits  of  the  decked 
cut  and  adjacent  to  the  shaft  plant  in  Herald 
Square  below  Thirty-fourth  Street.  The  blow- 
out loosened  a  large  gas  main,  caused  some 
noise  and  drew  a  crowd,  which  required  the 
calling  out  of  police  reserves.  No  one  was 
injured,  there  was  no  gas  explosion  and  the 
damage  was  insignificant,  being  confined  to 
the  air  line  itself,  small  sections  of  the  pave- 
ment on  Sixth  Avenue  and  the  gas  line  men- 
tioned. The  accident  was  featured  in  after- 
noon editions  as  a  "gas  explosion"  largely 
because  it  occurred  in  the  crowded  shopping 
district  and  because  it  happened  on  the  same 
section  that  the  rock  slide  of  Sept.  25,  1915, 
occurred. 


Motor-Truck  Fender  Ordinance  Passed 

in  Chicago 

After  Jan.  1,  1917,  all  motor  trucks  in  Chi- 
cago must  be  equipped  with  fenders,  an  ordi- 
nance to  that  effect  having  been  passed  by  the 
city  council  June  19. 
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Richard  Cockburn  Maclaurin 

A  Sketch  of  the  3Ian  Whose  Ability,  Energy 

and  Zeal  Have  Made  Possible  the  New 

Technology 

Last  week's  issue  of  the  Engineering  Rec- 
ord contained  a  brief  account  of  the  impressive 
ceremonies  marking  the  dedication  of  the  new 
buildings  of  the  Massachusetts  Institute  of 
Technology.  Space  limitations,  however,  for- 
bade printing  a  sketch  of  the  man — the  presi- 
dent. Dr.  Maclaurin — who  has  made  the  new 
"Technology"  possible.  Since  taking  the 
presidency  less  than  six  years  ago  he  has  not 
only  done  a  great  work  of  organization  with 
faculty  and  alumni,  and  instituted  new 
courses  that  the  school  might  be  abreast  of  the 
times,  but  has  secured  grifts  of  more  than 
$10,000,000.  The  new  plant  in  Cambridge  rep- 
resents an  expenditure  of  $7,000,000,  while  at 
the  dinner  closing  last  week's  festivities,  gifts 
exceeding  $3,100,000  were  announced  —  $2,- 
600,000  of  it  for  endowment. 

Richard  Cockburn  Maclaurin  was  bom  in 
Edinburgh  in  1870.  His  early  boyhood  was 
spent  in  New  Zealand,  whence  he  returned  to 
England  to  complete  his  preliminary  education 
in  English  schools.  In  1892  he  entered  the 
University  of  Cambridge,  where  he  held  a 
foundation  scholarship  in  St.  John's  College. 
He  took  two  degrees  at  Cambridge — ^bachelor 
of  arts  and  master  of  arts,  the  thesis  work  for 
the  latter  being  advanced  mathematics.  He  re- 
ceived the  Smith  prize  for  excellence  in  math- 
ematics, and  upon  graduation  was  elected  fel- 
low of  St  John's  College. 

Dr.  Maclaurin  next  spent  ten  months  in  the 
United  States  and  Canada  (1896-97)  studying 
and  visiting  educational  institutions  and  spend- 
ing much  time  at  McGill,  Toronto  and  Leland 
Stanford  universities.  Returning  to  England 
he  re-entered  Cambridge,  this  time  to  study 
law,  and  was  awarded  the  McMahon  law  stu- 
dentship, the  most  highly  valued  of  its  kind  in 
the  university. 

Appointed  Professor  of  Mathematics 

In  1898  Dr.  Maclaurin  was  appointed  pro- 
fessor of  mathematics  in  the  University  of 
New  Zealand,  became  a  trustee  of  the  univer- 
sity and  took  an  active  part  in  the  organiza- 
tion of  technical  education  in  the  colony.  In 
1903  he  became  dean  of  the  faculty  of  law  in 
the  university,  which  office  he  held  for  four 
years.  In  1907  he  was  invited  to  take  the 
chair  of  mathematical  physics  at  Columbia 
University,  New  York,  and  a  year  later  was 
made  head  of  the  department  of  physics. 

In  1898  the  degree  of  doctor  of  science  was 
conferred  upon  Professor  Maclaurin  by  Cam- 
bridge University  for  his  researches  in  pure 
science,  and  again  in  1904  he  was  honored 
with  the  degree  of  doctor  of  laws  by  the  same 
university  for  his  achievements  in  the  study  of 
law. 

Nov.  23,  1908,  Dr.  Maclaurin  was  appointed 
by  the  corporation  of  the  Massachusetts  Insti- 
tute of  Technologry  to  be  president.  Without  a 
head  since  the  resignation  of  Dr.  Pritchett,  the 
institute  had  been  unable  to  discuss  important 
questions.  One  of  these  was  the  manifest  im- 
possibility of  continuing  its  work  in  its  present 
quarters  if  the  full  plans  of  its  founders  were 
to  be  carried  out.  There  were  financial  prob- 
lems of  consequence,  also. 

Dr.  Maclaurin  unified  the  corporation  and 
the  faculty,  and  with  his  personality  gained 
the  confidence  of  the  alumni  and  bound  them 
as  never  before  into  a  great  force  working 
for  the  benefit  of  their  alma  mater.  One  of 
the  first  fruits  of  this  was  the  gift  of  T.  Cole- 
man du  Pont  of  half  a  million  toward  the  pur- 
chase of  a  new  site,  and  that  at  Cambridge  was 
chosen.  Here  there  came  an  almost  unnoticed 
bit  of  patriotism  for  the  institute,  for  when  the 
payment  was  really  made  for  the  land  the  cor- 
poration without  any  fuss  or  advertisement 
made  up  the  necessary  quarter  million  and 
paid  down  the  cash.  Following  up  the  idea 
that  it  was  proper  to  ask  the  Commonwealth 
of  Massachusetts  to  continue  its  aid  to  the 
school.    President   Maclaurin    and    the    alumni 


took  up  this  matter,  and  the  signing  of  the 
bill  by  Governor  Foss  following  the  du  Pont 
gift  came  as  an  insurance  of  the  future. 

Secured  Many  Large  Endowments 

When  the  site  question  was  settled  the 
alumni  began  their  quest  of  the  million,  which 
they  already  have  half  assured,  and  in  the 
midst  of  the  planning  the  enthusiasm  was 
heightened  enormously  by  the  great  gift  of  the 
two  and  one-half  millions  of  "Mr.  Smith." 
Other  gifts  followed  in  sufficient  measure  to 
warrant  the  beginning  of  construction.  As 
Dr.  Maclaurin  himself  has  said,  the  whole 
plant  is  beyond  the  present  means  of  the  school, 
and  gifts  of  the  future  must  come  to  realize 
the  full  fruition  of  the  great  institute.  What 
is  done  now  will  be  done  in  the  best  manner 
and  will  include  the  essentials,  while  the  splen- 
did student  quarters  which  are  to  be  disposed 
about  the  Walker  Memorial  remain  for  the  fu- 
ture. The  planning  of  them  will  be  under- 
taken as  soon  as  the  educational  buildings  are 
developed,  and  they  will  be  of  such  nature 
that  they  will  present  their  appeal  as  a  most 
important  adjunct  to  the  splendid  educational 
plant. 

It  must  not  for  a  moment  be  imagined  that 
while  the  financial  and  construction  portions 
of  the  institute's  story  have  been  so  much  in 
the  public  eye  that  there  has  been  any  neglect 
of  the  educational  features.  New  courses  and 
new  laboratories  testify  that  the  institute  has 
kept  abreast  of  the  times. 

In  all  these  varied  functions  Dr.  Maclaurin 
has  showed  himself  to  be  master  of  the  situa- 
tion, and  by  his  skill,  knowledge  and  his  per- 
sonality is  smoothing  away  the  difficulties  that 
have  attended  the  maintenance  of  the  institute 
on  the  broad  foundations  laid  for  it  by  its  pro- 
jector and  first  president,  William  Barton 
Rogers. 


To  Build  18-Mile  Cutoff  in  Utah 

The  Lincoln  Highway  Association  now  has 
funds  to  build  an  18-mile  cutoff  across  the 
Great  Salt  Lake  Desert  in  Utah.  The  associa- 
tion is  conferring  with  A.  N.  Johnson,  consult- 
ing highway  engineer  of  the  Portland  Cement 
Association,  in  regard  to  engineering  problems 
involved  in  employing  concrete  construction 
for  that  portion  of  the  Lincoln  Highway. 


University  Dedicates  Monument 
to  Pioneer  Railway  Men 

The  twenty-fifth  anniversary  of  the  College 
of  Mechanical  and  Electrical  Engineering  at 
the  University  of  Kentucky  was  recently  cele- 
brated at  Lexington.  The  feature  of  the  cere- 
monies was  the  dedication  of  a  memorial  to 


Attack  Jersey's  Water  Policy 

The  Shark  River  Water  Company  has 
brought  suit  against  the  State  of  New  Jersey 
and  the  water-supply  commission  of  that  state, 
attacking  the  constitutionality  of  the  act  of 
1907  creating  the  commission.  The  recent  act 
creating  the  North  and  South  Jersey  dis- 
trict commissions  is  also  being  attacked.  The 
litigation  is  the  outcome  of  the  refusal  of  the 
water-supply  commission  to  grant  the  Shark 
River  company  permission  to  divert  water 
from  that  stream. 


Lincoln  Park,  Chicago,  Grants  Motorbus 
Franchise 

After  three  years'  importuning  by  citizens 
and  by  private  companies  the  Lincoln  Park 
Board,  Chicago,  has  granted  a  fifteen-year 
franchise  to  the  Chicago  Motor  Bus  Company 
to  operate  a  line  of  passenger  motorbuses 
through  the  Lincoln  Driveway,  Sheridan  Road 
and  the  park  roads.  The  fare  is  to  be  10 
cents.  The  compensation  to  the  park  board 
will  be  a  percentage  of  receipts,  but  not  less 
than  $10,000  annually  for  the  first  five  years, 
$11,000  for  the  next  five  years  and  $12,000  for 
the  third  five  years. 


What  Engineers  and 
Contractors  Are  Doing 


Edgar  K.  Ruth,  assistant  engineer  in 
the  bridges  and  viaducts  department  of  Cin- 
cinnati, Ohio,  has  submitted  his  resignation 
to  take  effect  Sept.  1,  1916,  at  which  time  he 
will  become  assistant  professor  of  civil  engi- 
neering at  the  University  of  Cincinnati.  Mr. 
Ruth  was  graduated  from  Rensselaer  Poly- 
technic Institute  in  1909.  His  summers  be- 
tween college  terms  were  spent  in  engineering 
work  in  the  West.  After  graduation  he  en- 
tered the  employ  of  the  New  York  State  Water 
Supply  Commission.  He  later  became  con- 
nected with  the  engineering  department  of  the 
New  York  Central  &  Hudson  River  Railroad, 
following  which  he  entered  the  employ  of  the 
city  of  Cincinnati. 

B.  E.  Reed,  of  the  J.  B.  McCrary  Com- 
pany, engineers,  of  Atlanta,  Ga.,  has  made  his 
headquarters  at  Tavares,  Fla.,  where  he  will 
superintend  the  completion  of  the  work  his 
company  is  doing  in  the  Lake  County  division. 

Albert  L.  Upham  has  left  the  employ 
of  the  Cuban  Portland  Cement  Company,  at 
Mariel,  Cuba,  to  become  associated  with  Dunn 
&    McCarthy,   contractors,   with    headquarters 


THIS  RESTORATION  OF 
A  PORTION  OF  THE 
ORIGINAL  TRACK  OF 
THE  LEXINGTON  & 
OHIO  RAILROAD  (NOW 
LOUISVILLE  &  NASH- 
VILLE) LAID  AT  LEX- 
INGTON IN  1831  IS 
DEDICATED  TO  THOSE 
MEN  OF  F  O  R  E- 
THOUGHT  AND  COUR- 
AGE  WHO  WERE 
PIONEERS  IN  RAIL- 
ROAD DEVELOPMENT 
IN  AMERICA. 


the  first  railroad  built  in  Kentucky.  The 
monument,  described  on  page  655  of  the  Engi- 
neering Record  for  May  13,  is  shown  in  the 
illustration,  the  caption  for  which  is  taken 
from  the  tablet  set  in  the  foundation.  Among 
the  addresses  delivered  on  the  occasion  was 
that  by  D.  F.  Crawford,  general  superin- 
tendent of  motive  power,  Pennsylvania  Lines 
West  of  Pittsburgh,  and  the  dedication  speech 
by  Samuel  M.  Wilson  of  Lexing:ton. 


at  Indianapolis.  The  firm  was  recently 
awarded  a  contract  for  the  construction  of 
a  42-mile  cut-off  between  Terre  Haute  and 
Indianapolis  for  the  Vandalia  Railroad. 

Walter  E.  Winn,  chief  engineer  of 
the  Winn  Engineering  Company,  Helena,  Ark., 
has  been  selected  to  make  surveys,  plans  and 
cost  estimates  for  a  proposed  levee  and  drain- 
age district  in   Phillips  County  embracing  an 


Tech  Dedicates  New  Buildings 

1 — DEDICATORY  EXERCISES  IN  THE  GREAT 
COURT,  MASSACHUSETTS  INSTITUTE  OF  TECH- 
NOLOGY. 2 — EXCELLENT  ILLUMINATION  CHAR- 
ACTERISTIC OF  NEW  BUILDINGS.  3 — GREAT 
DOME  AND  CENTRAL  PORTICO.  4 — LEFT  HAND, 
RICHARD  C.  MACLAURIN,  PRESIDENT  OF  THE 
INSTITUTE;  RIGHT  HAND,  CHARLES  A.  STONE, 
PRESIDENT  OF  THE  ALUMNI  ASSOCIATION,  AND 
ALSO  HEAD  OF  STONE  &  WEBSTER  AND  THE 
AMERICAN  INTERNATIONAL  CORPORATION.  5— 
COVER  OF  BANQUET  MENU:  PROMETHEUS  DIS- 
CLOSING THE  NEW  TECH.  6 — THE  BUCEN- 
TAUR,  STATE  BARGE  IN  WHICH  THE  RECORDS 
WERE  TRANSFERRBa).  7 — HYDRAULIC  LABORA- 
TORY. 


--^ 

1 

1 

Jh! 

j" 

iiiiin  iiii 

1 

1 

1 

848 


ENGINEERING    RECORD 


Vol.  73,  No.  26 


are  of  125,000  acres.  The  division  known 
as  the  Indian  Bay  Levee  and  Drainage  Dis- 
trict is  north  of  the  White  River  and  west  of 
the  Mississippi,  near  their  confluence. 

Arvil  M.  Binhack,  a  student  at  the 
Rose  Polytechnic  Institute,  is  now  employed 
by  the  raaintenance-of-way  department  of  the 
Chicagro  &  Eastern  Illinois  Railroad  at  Salem. 
111. 

B.  M.  L  A  u  G  H  E  .4  D,  formerly  engineer  for 
the  Robert  Grace  Contracting  Company,  has 
been  made  locating  engineer  for  the  Pennsyl- 
vania Railroad.  Mr.  Laughead  will  survey 
a  fine  from  Wheeling,  W.  Va.,  to  Mariana,  Pa., 
by  way  of  Wheeling,  Short  and  Tenmile 
creeks. 

H.  B.  Brewster,  engineer  for  H.  S. 
Kerbaugh,  engineer  and  contractor,  of  Buffalo, 
will  have  charge  of  the  work  his  company 
will  do  under  contract  23-A  on  the  New  York 
State  Barge  Canal  near  Rochester,  N.  Y. 

Philip  J.  Kealy,  civil  engineer,  whose 
appointment  as  head  of  the  Kansas  City  Rail- 
ways Company  was  noted  in  the  Engineering 
Record  for  Feb.  12,  1916,  has  left  his  lucrative 
position  to  £^  to  Mexico  with  the  Third  Regi- 
ment of  the  Missouri  National  Guard  at  reg- 
ular army  pay. 

H.  M.  Tripp,  civil  engineer  and  contrac- 
tor, of  Whitewater,  Wis.,  has  been  made  as- 
sistant field  engfineer  for  the  Interstate  Com- 
merce Commission,  Division  of  Valuation,  ef- 
fective July  1. 

Prof.  A,  B.  M  C  D  a  n  i  e  l,  assistant  pro- 
fessor of  civil  engineering  at  the  University  of 
Illinois,  in  charge  of  instruction  in  masonry 
construction  and  the  theory  and  design  of  re- 
inforced concrete,  has  resigned.  In  the  fall 
he  will  become  assistant  professor  of  civil 
engineering  at  Union  College,  Schenectady, 
N.  Y.  Professor  McDaniel  is  the  author  of  a 
book  on  "Excavating  Machinery"  and  has  con- 
tributed a  number  of  articles  to  the  engineer- 
ing press. 

Harold  A.  Rands,  water  commis- 
sioner of  Oregon  City,  Ore.,  has  been  re- 
elected. Mr.  Rands  was  graduated  from  Cor- 
nell University  in  1901,  in  which  year  he  be- 
came connected  with  the  government  in  charge 
of  a  survey  in  Idaho.  In  1904  he  was  made 
city  engineer  of  Oreg^on  City,  but  re-entered 
the  govemmeat  service  in  1905.  He  became 
connected  witJi  the  Columbia  Valley  Railroad 
in  1906  and  in  1907  made  a  hydraulic  survey 
for  the  Portland  (Ore.)  Railway  Light  & 
Power  Company.  He  later  practised  general 
engineering  at  Oregon  City  and  was  made 
engineer  for  the  Portland  Railway  Light  & 
Power  Company  in  1909.  Mr.  Rands  has  just 
completed  plans  for  a  new  concrete  reservoir 
for  Oregon  City. 

George  D.  Ball,  city  engineer  of  Puyal- 
lup.  Wash.,  has  been  made  fire  inspector.  In 
addition  to  his  duties  as  city  engineer  Mr. 
Ball  must  inspect  all  electrical  wiring  in 
Puyailup. 

C.  A.  Reynolds,  chairman  of  the  Wash- 
ington Public  Service  Commission,  at  Olyrapia, 
Wash.,  has  resigned,  effective  July  1.  Mr. 
Reynolds  will  resume  the  practice  of  law  in 
Seattle.'  He  was  appointed  to  the  commission 
about  two  years  ago. 

S.  L.  S  T  R  I  c  K  L  E  R,  civil  engineer,  of 
Columbia,  Pa.,  has  become  associated  with 
Farley  Gannett,  consulting  engineer,  of  Har- 
risburg.  Pa.  Mr.  Strickler  began  engrineering 
work  in  1905.  He  was  for  several  years  con- 
nected with  the  engineering  department  of  the 
Pennsylvania  Railroad  and  later  with  the 
Wabash  Railroad.  Until  recently  he  was  as- 
sistant engineer  for  F.  H.  Shaw,  consulting 
engineer,  of  Lancaster,  Pa.,  for  two  years  and 
borough  engineer  for  Columbia,  Pa.,  for  a 
similar  period.  Mr.  Strickler  will  be  resident 
engineer  on  the  York  Haven  Water  &  Power 
Company  dam  across  the  Susquehanna  River, 
of  which  work  Mr.  Gannett  has  charge. 


Theodore  L.  Welles,  Jr.,  formerly 
connected  with  the  Pennsylvania  State  Health 
Department,  has  become  associated  with  Far- 
ley Gannett,  consulting  engineer,  of  Harris- 
burg,  Pa.  Mr.  Welles  was  graduated  from 
Cornell  University  in  1913.  He  served  for 
some  time  with  the  Spring  Brook  Water  Com- 
pany of  Wilkes-Barre,  Pa.,  on  the  Pike  Creek 
dam  and  reservoir.  He  was  later  connected 
with  the  valuation  department  of  the  Atlantic 
Coast  Line  Railroad.  For  two  years  he  was 
with  the  Pennsylvania  State  Health  Depart- 
ment engag:ed  on  operation  of  sewage  disposal 
and  water  filtration  plants. 

Willis  White d,  engineer  of  bridges 
of  the  highway  department  of  Pennsylvania, 
has  been  appointed  to  co-operate  with  an  en- 
gineer of  the  New  Jersey  highway  department 
in  determining  the  value  of  sixteen  toll  bridges 
spanning  the  Delaware  River.  Commissions 
from  both  states  will  consider  means  to  abolish 
these  toll  bridges  as  soon  as  the  report  of  the 
engineers  is  made. 

Charles  R.  Bacon,  former  chief  of 
the  bureau  of  shell  fisheries  of  Trenton,  N.  J., 
has  been  made  secretary  of  the  Delaware  River 
Bridge  and  Tunnel  Commission. 

Robert  L.  Devereaux,  of  Cresson, 
Pa.,  who  has  been  superintendent  of  highways 
in  Cambria  and  Blair  counties  since  1912,  has 
resig^ned  to  enter  private  business. 

A.  J.  Fasenmyer  has  just  been  made 
road  superintendent  of  Blair  and  Cambria 
counties,  Pennsylvania,  succeeding  R.  L.  Dev- 
ereaux, resigned.  Mr.  Fasenmyer  has  been 
with  the  state  highway  department  for  five 
years.  He  is  a  graduate  of  Lehigh  University. 
Prior  to  coming  to  the  state  highway  depart- 
ment five  years  ago  he  had  five  years'  experi- 
ence in  railroad  work,  most  of  which  was 
gained  in  the  employ  of  the  Lehigh  Valley 
Railroad. 

Francis  C.  Shenehon,  for  the  past 
seven  years  dean  of  the  College  of  Engineering 
and  professor  of  civil  engineering  qt  the  Uni- 
versity of  Minnesota,  has  tendered  his  resig^na- 
tion  to  the  Board  of  Regents.  Mr.  Shenehon 
will  devote  his  entire  time  to  his  practice  as 
consulting  hydraulic  engineer. 

W.  P.  Wood  has  been  reappointed  city 
engineer  of  Sumner,  Wash.  Mr.  Wood  has 
been  actively  engaged  in  engineering  work  in 
the  West  since  1883,  in  which  year  he  located 
and  constructed  a  2-mile  gravity  water  sys- 
tem for  Sumner.  Among  Mr.  Wood's  more 
recent  undertakings  are  the  location  of  110 
miles  of  main  lines  and  terminals  for  the  Cen- 
tral Idaho  Development  Company  and  the  elec- 
trical  development  of   some  20,000  hp. 


Obituary  Notes 


Sir  Hay  Frederick  Donaldson, 
chief  technical  adviser  to  the  British  Ministry 
of  Munitions  and  until  a  year  ago  chief  super- 
intendent of  the  Royal  ordnance  factories,  was 
among  those  who  perished  June  6  with  Lord 
Kitchener  on  H.  M.  S.  Hampshire.  Sir  Fred- 
erick was  educated  at  Eton  and  Trinity  Col- 
lege, after  which  he  attended  Edinburgh  Uni- 
versity. From  1875  to  1877  he  was  an  appren- 
tice at  the  London  &  North  Western  Railway 
works  at  Creive.  He  then  spent  two  years  at 
the  Zurich  Technical  School,  after  which  Vie 
was  made  engineer  in  charge  of  the  construc- 
tion of  the  Burnley  .street  railways.  He  soon 
rose  to  an  executive  engineering  position  on 
the  West  of  India  Portuguese  Railway  and 
Harbor  work,  in  charge  of  the  forces  at  Goa. 
He  left  India  in  1887  to  become  engfineer  on 
the  Manchester  Ship  Canal.  In  1891  he  en- 
gaged in  private  practice  and  in  1893  was 
made  chief  engineer  of  the  London  and  India 
Docks  Joint  Committee.  Four  years  later  he 
was  appointed  deputy  director-general  of  ord- 


nance factories.  He  was  made  chief  super- 
intendent of  the  Royal  ordnance  factories  in 
1903,  from  which  position  he  resigned  last 
year.  He  was  then  made  chief  technical  ad- 
viser to  the  Ministry  of  Munitions.  Sir  Fred- 
erick took  a  most  active  part  in  engineering 
affairs.  He  was  a  past  president  of  the  Insti- 
tute of  Mechanical  Engineers,  a  member  of 
the  Engineering  Standards  Committee  and  of 
the  Institution  of  Civil  Engineers.  His  recent 
work  at  the  Woolwich  arsenal  involved  vast 
responsibilities  and  taxed  his  health  to  such 
an  extent  that  he  was  forced  to  resign  as 
chief  superintendent  of  the  Royal  ordnance 
factories  after  many  years  of  distinguished 
service. 

Charles  Hopkins  Cartlidge, 
bridge  engineer  of  the  Chicago,  Burlington  & 
Quincy  Railroad,  died  June  14  at  his  home  in 
Hinsdale,  III.,  after  a  short  attack  of  pneumo- 
nia. He  was  born  in  Hannibal,  Mo.,  April  29, 
1869.   His  engineering  training  was  obtained  in 
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the  field,  as  he  left  high  school  in  1886  to  start 
his  engineering  career  as  rodman  with  the  Kan- 
sas City,  Memphis  &  Birmingham  Railroad.  Two 
years  later  he  became  county  and  land  sur- 
veyor of  Buchanan  County,  Mo.,  which  position 
he  held  from  1888  to  1890,  when  he  entered  the 
service  of  the  Chicago,  Burlington  &  Quincy 
Railroad  as  draftsman  in  the  bridge  depart- 
ment. From  that  time  until  his  death  he  was 
connected  with  that  department.  In  1902  he 
was  made  bridge  engineer  and  to  him  is  due  in 
large  measure  the  rapidly  increasing  and,  up 
to  that  period,  daring  use  of  reinforced  con- 
crete, both  in  monolithic  construction  and  in 
immense  unit  slabs  for  railroad  structures.  He 
was  a  member  of  the  American  Society  of 
Civil  Engineers,  American  Society  for  Testing 
Materials,  and  American  Railway  Engineering 
Association.  He  was  also  a  member  and  vice- 
president  of  the  Western  Society  of  Engineers 
and  a  member  of  the  Chicago  Engineers'  Club. 

George  Gilmour,  head  of  the  engi- 
neering and  inspection  department  of  the 
Travelers'  Insurance  Company,  died  recently 
at  his  home  in  Brooklyn,  at  the  age  of  51.  He 
was  considered  an  authority  on  accident  pre- 
vention and  industrial  safety. 

S.  H.  Reynolds,  chairman  of  the 
Greater  Winnipeg  Water  District  Commission, 
died  suddenly  in  Chicago,  June  16,  at  the  age 
of  57.  His  appointment  to  the  commission 
was  made  in  October,  1913.  He  was  at  one 
time  assistant  city  engineer  of  Winnipeg  and 
was  previously  engaged  in  mining  work. 
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IN  REGARD  to  the  general  economic  condition 
in  which  this  country  enters  the  new  year 
it  is  instructive  to  note  that  estimates  of 
disbursements  that  will  be  made  the  first  week  in 
January  in  dividends  and  payments  to  bond- 
holders are  placed  at  $263,000,000,  about  8 
per  cent  greater  than  in  1915.  Of  this  increase 
about  35  per  cent  goes  to  bondholders  and  65  per 
cent  to  shareholders.  Nearly  65  per  cent  of  the 
entire  gain  is  in  dividends  on  industrial  securi- 
ties, while  the  gain  in  dividends  paid  by  banks, 
railroads  and  street  railways  is  slight.  This  is 
a  good  indication  that  the  money  made  during 
1915  in  this  country,  which  has  b  en  so  large  in 
amount  as  to  enable  us  to  buy  back  during  the 
year  American  securities  costing  $1,200,000,000 
from  Europe  on  a  rising  market,  has  gone  first 
to  the  manufacturer  and  the  farmer.  It  is  from 
these  classes  and  from  the  governmental  bodies, 
whose  borrowing  power  has  been  increased  by  this 
wealth,  that  the  bulk  of  the  money  for  immediate 
new  construction  must  come.  The  first  need  of 
the  railroads  has  been  adequate  equipment.  The 
large  buying  that  has  been  going  on  in  this  line 
will  possibly  account  for  not  a  little  of  the  in- 
creased earnings  railroads  have  made  so  far; 
but  if  the  revenue  situation  continues  to  improve 
the  day  of  railroad  construction  work  in  fair 
volume  will  not  be  far  distant. 

With  prospects  good  for  construction  activity, 
it  is  likely  to  prove  a  serious  handicap  that  im- 
migration has  fallen  off  75  per  cent  as  compared 
with  the  ten-year  average,  and  more  than  93  per 
cent  as  compared  with  the  fiscal  year  ending 
June,  1914.  In  addition,  many  laborers  have  un- 
doubtedly returned  to  Europe  to  fight.  As  the 
native  American  has  never  taken  kindly  to  the 
wheelbarrow  and  shovel,  and  as  the  steel  and 
other  industries  are  employing  thousands  of 
laborers  who  were  idle  last  spring,  a  serious 
labor  shortage  may  develop.  New  York  City  a 
short  time  ago  was  unable  to  raise  enough  men 
to  shovel  a  3-in.  fall  of  snow  from  its  streets. 

It  is  said  that  the  United  States  Steel  Horpo- 
ration  is  sold  up  to  October,  1916,  on  steel  rails. 
Structural  material,  according  to  the  Iron  Age, 
is  now  $1.90  to  $2  per  100  lb.,  Pittsburgh, '  at 
three  months'  delivery,  and  stock  delivery  is 
quoted  at  $2.25.  Steel  bars  are  $2  on  the  same 
basis,  and  so  hard  to  get  that  a  thriving  business 
has  developed  in  making  iron  bars  for  re- 
inforcing. These  sell  at  $1.90,  Pittsburgh.  Plates 
are  very  strong  at  $2.25,  Pittsburgh,  because  of 
heavy  shipbuilding  operations,  and  a  large  order 
for  shipbuilding  steel  has  recently  been  placed  at 
$1.90  for  third  quarter  delivery.  Cast-iron  pipe, 
class  B,  6  in.  and  heavier,  is  now  $28  per  ton  in 
carload  lots,  tidewater.  Wrought-iron  pipe  is 
unchanged  from  last  month's  quotations,  activity 
in  this  field  depending  on  domestic  buying  for  oil 
pipe-lines  and  waterworks. 

Portland  cement  is  still  quoted  on  a  base  of 
$1.05,  mill,  Lehigh  district,  to  dealers  without 
containers.  More  kilns  have  been  blown  in  in  the 
Nazareth  district,  orders  continue  to  come  in  at 
a  high  rate  for  the  late  season,  and  the  market 
is  very  firm. 

Hudson  common  brick,  wholesale  at  dock.  New 
York,  rose  during  the  month  from  $6.75  to  $8.50 
per  thousand.  Further  immediate  rises  are  not 
predicted,  as  dealers  are  said  to  have  practically 
finished  stocking  for  the  winter. 

A  good  demand  is  keeping  New  York  gravel 
prices  firm  at  85  cents  per  cu.  yd.,  500  cu.  yd. 
lots,  for  1%  in.;  80  cents  for  %  in.  and  95  cents 
for  gravel  meeting  Public  Service  Commission 
specifications.     Building  sand  is  quoted  at  45  cents 


per  cu.  yd.,  and  is  practically  the  only  building 
material  for  which  sufficient  demand  has  not  de- 
veloped to  raise  the  price.  Crushed  trap  rock  has 
advanced  10  cents  to  $1  per  cu.  yd.  for  1%  in. 
and  $1.10  for  1%  in. 

Lead  is  now  quiet,  but  firm,  having  advanced 
during  the  month  to  $5.40  per  100  lb.,  New  York, 
and  $5,325,  East  St.  Louis. 

Lumber  orders  fell  off  at  the  Eastern  and 
Southern  mills  in  the  last  week  reported,  due  to 
the  holidays.  Shipments  continued  to  exceed  pro- 
duction, however,  and  the  volume  of  orders  now 
on  hand  at  160  of  these  mills  will  keep  them  busy 
through  the  middle  of  February.  Heavy  orders 
are  expected  to  resume  with  the  new  year,  and 
the  recent  price  advances  are  firmly  maintained. 
Values,  however,  have  not  yet  generally  reached 
1912-1913  levels.  No.  1  hemlock,  4  x  4-in.  to  8  x 
8-in.,  is  now  $26  per  1000  ft.,  b.m.,  retail,  at 
Chicago  yards,  an  advance  of  $2.  No.  1  yellow 
pine  2-in.  plank  up  to  16-ft.,  4  to  14  in.  wide,  are 
quoted  at  $27  to  $30. 

Buildings 

The  letting  of  large  building  contracts  was 
very  active  last  week  lor  this  time  of  the  year. 
At  the  head  of  the  list  is  a  $1,379,000  contract 
for  constructing  the  government  heating  and 
power  plant,  awarded  at  Washington,  D.  C.  Con- 
tracts awarded  for  erecting  a  high-school  build- 
ing at  Belmont,  Mass.,  total  $156,000.  Two  other 
public-school  buildings  contracted  for,  at  Phila- 
delphia and  at  Marion,  Ind.,  will  cost  $292,000 
and  $143,700  respectively.  Building  contracts 
awarded  by  the  Board  of  Regents  of  the  Univer- 
sity of  California  at  Berkeley  total  $271,000,  and 
contracts  amounting  to  $300,000  have  been 
awarded  for  building  a  bank  at  Los  Angeles. 
Bids  are  desired  for  building  a  $200,000  hotel  at 
Ottumwa,  Iowa,  and  for  erecting  a  $150,000 
smelting  plant  at  Buena  Vista,  Col. 

If  the  construction  of  new  industrial  plants 
measures  up  to  the  number  of  prospects  reported 
lately,  contractors  will  be  very  busy  in  this  line 
next  year.  Among  the  items  noted  this  week  are 
a  $1,000,000  chemical  plant  at  Niagara  Falls, 
a  $100,000  addition  to  an  arms  plant  at  New 
Haven,  Conn.;  a  large  addition  to  a  graphite  plant 
at  Niagara  Falls,  and  a  $900,000  cold-storage 
warehouse  contemplated  at  Chicago.  Quincy, 
Mass.,  has  appropriated  $220,000  for  erecting 
school  buildings.  Plans  have  been  filed  in  New 
York  City  for  two  apartment  houses  to  cost  $220,- 
000  and  $200,000  respectively.  It  is  reported  that 
a  $200,000  freight  terminal  will  be  built  at  Cleve- 
land. Architects  have  been  selected  for  a  $225,- 
000  theater  to  be  constructed  at  Indianapolis.  A 
bank  building  to  be  erected  at  St.  Louis  will  cost 
$125,000,  and  a  twelve-story  fireproof  oflice  build- 
ing is  proposed  at  Minneapolis.  Plans  for  a 
$150,000  building  are  being  prepared  at  Sioux 
City,  Iowa.  Buildings  to  cost  $250,000  are  being 
planned  by  the  board  of  trustees  of  Hamline 
(Minn.)   University. 

Bridges  and  Roads 

Small  bridge  work  was  quite  active  last  week, 
and  a  number  of  highway  bridges  are  coming  up 
in  the  central  states.  The  lowest  bid  received 
recently  for  the  birdges  at  New  Gretna,  N.  J.,  was 
$93,000,  and  the  county  bridge  at  Phoenixville, 
Pa.,  has  been  awarded  at  $103,000.  Bids  are  de- 
sired at  Wegdahl,  Minn.,  for  building  a  440-ft. 
steel-and-concrete  bridge.  A  contract  is  soon  to 
be  let  for  a  $125,000  concrete  bridge  at  Hamilton, 
Ohio.  Fifteen  reinforced-concrete  bridges,  the 
largest  to  be  300  ft.  in  length,  are  to  be  let  about 


Jan.  20  at  Anthony,  Kan.  Viaduct  work  costing 
$75,000  is  being  planned  at  Kansas  City,  a  $75,000 
concrete  bridge  is  to  be  built  at  Modesto,  Cal., 
and  plans  for  a  $135,000  steel-and-concrete  bridge 
have  been  completed  at  Portland,  Ore. 

Only  one  large  paving  concrete  contract  was 
let  last  week,  that  at  Belleville,  111.,  amounting 
to  $228,000,  though  quite  a  number  of  small  con- 
tracts are  reported  from  all  over  the  country. 
Rockford,  111.,  let  a  $45,000  contract,  and  one 
amounting  to  $53,000  was  awarded  at  Washing- 
ton Court  House,  Ohio.  A  section  of  state  high- 
way contracted  for  in  California  will  cost  $52,000. 
Five  small  highway  contracts  have  been  awarded 
by  the  state  of  Washington.  Bids  will  be  opened 
Jan.  24  by  the  same  state  for  road  work  to  cost 
$59,000. 

A  number  of  bond  issues  for  highway  work  are 
being  offered  for  sale  in  the  South.  A  $400,000 
issue  has  been  approved  at  Bryan,  Tex.,  and  a 
$1,000,000  issue  is  to  be  voted  on  at  Pensacola, 
Fla.  Bryson  City,  N.  C,  has  sold  a  $100,000  road 
bond  issue,  and  bonds  have  been  voted  for  build- 
ing a  highway  from  Tampa  to  Jacksonville  in 
Florida.  Paving  work  proposed  at  Portland, 
Ore.,  will  cost  $113,000,  and  a  county  road  tax 
voted  at  the  same  place  will  raise  $643,000  for 
road  and  bridge  construction  in  1916. 

Waterworks  and  Sewers 

New  Orleans  has  let  a  contract  for  water  and 
sewer  extensions  which  will  cost  $100,000.  A 
contract  has  been  awarded  for  laying  the  water 
main  across  Galveston  Bay,  on  which  bids  were 
opened  recently.  Two  sewer  contracts  awarded 
at  Houston,  Tex.,  will  amount  to  $88,000.  Bids 
are  desired  on  sewer  work  at  St.  Louis  and  at 
Boston. 

Prospective  waterworks  and  sewer  construction 
is  not  up  to  other  fields  in  volume  or  in  size  of  in- 
dividual projects.  However,  small  towns  scat- 
tered all  over  the  country  are  preparing  for  con- 
struction of  this  sort,  and  small  bond  issues  for 
such  purposes  continue  to  be  voted  and  sold. 
Savannah,  Ga.,  will  appropriate  $71,000  for 
waterworks  improvements.  It  is  reported  that 
the  City  Council  at  Los  Angeles  is  in  favor  of 
building  a  filtration  plant  and  also  a  new  outfall 
sewer,  which  will"  cost  together  $1,300,000. 

Miscellaneous 

A  contract  for  grading  65  miles  of  railroad  has 
been  awarded  at  Midland,  Tex.  The  award  of  a  $1,- 
000,000  elevated  railroad  contract  has  been  au- 
thorized in  New  York  City,  and  bids  are  to  be 
opened  Jan.  14  for  another  section  of  the  Eastern 
Parkway  subway  in  Brooklyn.  During  1916  the 
Public  Service  Commission  for  the  First  District 
of  New  York  State  will  award  eight  more  subway 
sections,  one  tunnel  section  under  the  East  River 
and  one  elevated  railroad  section  in  Brooklyn  re- 
quiring 50,000  tons  of  steel.  The  subway  work 
will  require  approximately  the  same  tonnage  of 
steel  in  addition.  The  lowest  bid  received  in  New 
York  City  for  the  new  Fifty-seventh  Street  pier 
was  $129,000.  Harbor  work  is  active  at  Miami, 
Fla.,  where  bids  were  opened  last  week  on  1,650,- 
000  cu.  yd.  of  dredging  and  submarine  rock  ex- 
cavation which  will  cost  $470,000,  and  on  a  con- 
crete dock  to  cost  $57,000.  Of  the  bonds  voted 
to  cover  this  work  $450,000  have  already  been 
sold.  A  drainage  project  estimated  to  cost  $350,- 
000  has  been  planned  at  Birmingham,  Mo.  A 
company  has  been  incorporated  at  Salt  Lake 
City  to  construct  a  5-mile  drainage  and  electric 
railroad  tunnel.  Waterfront  improvements  voted 
at  San  Diego,  Cal.,  will  cost  $118,000. 


WATERWORKS 


PROPOSED     WORK. 

Lewlston,     N.     Y. — State     Conservation 
Commission  at  Albany  has  approved   the 


$.•!!», 000  fire  protection  and  water  system 
project  voted  by  the  citizens.  Contract 
will  soon  be  let  by  the  Villase  Trustees 
for  the  construction  ot  same  and  bonds 
will  be  sold  soon. 

Bridgeton,  N.  J. — Plans  prepared  for 
two  reservoirs,  which  it  is  proposed  con- 
structing at  a  cost  of  $50,000.  Address 
Water  Commissioner. 


Arlington  (P.  O.  Baltimore),  Md.— The 
examiners  appointed  for  the  proposed 
sewerage  system  for  Arlington  and  vicin- 
ity have  submitted  a  report  to  the  County 
Commissioners  at  Baltimore,  estimating 
the  cost  at  $142,350  for  the  system,  with 
$33,972  additional  for  .Jones  Falls  disposal 
plant,  and  $5,856  for  Mount  Hope  disposal 
plant:  total,  $182,178. 


Savannah,  .Ga. — Council  has  agreed  to 
appropriate  $71,000  tor  the  rehabilitation 
of  the  water  works. 

Okeechobee,  Fla. — Plans  being  prepared 
by  Southern  rtilities  Company,  Jackson- 
ville, for  installation  of  an  electric  light 
plant,  water  works  and  sewer  system  to 
cost  $50,000.  Election  to  be  held  on  ques- 
tion of  issuing  bonds  for  said  purpose. 
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Florence,  Ala.— City  baa  sold  fUO.000 
water  works  bonds. 

Galecburg,  III.— AU  bida  opened  Dec  20 
for  conatructing  a  tubular  deep  well  re- 
jected. New  bids  to  be  asked  in  the 
near  future.     W.  T.  CaotelU,  City  Clerk. 

Waukegan,  I II.— Contract  wlU  be  let  in 
February  or  Uarch  for  layins  S180  ft.  It- 
in.  c.  i.  i>ipe.  Clasa  C  six  IC-ln.  valves 
and  five  fire  hydranta.  to  cost  nCMO.  M. 
J.  Douthitt.  &slneer.  City  Hall.  A.  U 
Rogers.  Secy.  Bou4  IXK>al  Improrements. 

Ft.  Madtson,  Iowa.— Cltixeits  voted  to 
srant  a  :3-year  franchise  to  the  Citlaena 
Water  Works  Company,  of  which  Peter 
Kern.  F.  C  Schaper  and  others  of  Ft. 
Madison  are  the  Incorpgratois. 

St.  Paul,  Minn. — Contract  soon  to  be 
let  by  Aug.  Hohenstein.  Purchasing 
Agent,  for  furnishing  .City  Water  De- 
partment pig  lead  and  lead  pipe  for  serv- 
ice oonnenions  during  the  season  of 
Ulf.  Probably  30  to  100  tons  of  each  will 
be  required. 

Chanute,  Kan. — State  Public  Utilities 
Commiaaion  has  approved  plans  for  ex- 
teodtng  the  mains  of  the  municipal  water 
ptaat  at  a  coet  of  KO.OOO.  .Address  City 
Commisaioners. 

Dallaa,  Tex. — Sewer  bonds  amounting 
to  t2»0.000,  it  is  reported,  will  be  sold  Jan. 
17  by  City  Commissioners. 

Fort  Worth,  Tex. — The  Mayor's  esti- 
mate includes:  Conduit  completion.  1112.- 
MO:  filter  beds.  $»0.000:  additional  levee 
(Or  Holly  plan.  tlS.sQO:  HoUy  pump  re- 
MLjra,  tS,000:  IZ-in.  North  Side  connec- 
UoOj^  tS,OM;      doal     plant      completion, 

Ooldthwalte,  Tex.— Bonds  for  $C,000  for 
water  works  will  be  sold  Jan.  8  by  L,.  EI. 
Miller,  City  Secretar>-,  advertised  in  En- 
gineering Record. 

Seattle,  Wash.— a.  H.  Dimock.  City  En- 
gliieer.  haa  filed  plans  and  specifications 
with  the  Board  Public  Works  for  water 
main  In  Qrosa  and  Doris  Streets,  costing 
n*.OM. 

Baker,  Ore. — A  gravity  system  of  water 
works  is  contemplated.  Bonds  will  be  sold 
Jan.  17  by  James  Cunning.  City  Clerk.  L. 
R.   Stockman,   Engineer,   Baker. 

Los  Angeles,  Cal. — Council  reported  in 
(KTor  tt  ooDStructing  a  filtration  plant: 
•lao  oooaidertiig  constructing  a  new  out- 
fall sewer:  total  cost  tl.SOO.OOO.  H<»ner 
HamMn.  City  Engineer. 

Election  to  be  held  Jan.  IS  to  vote  tl,- 
tM,M*  booda  for  purchase  of  plant  of  the 
Cnion  Hollywood  Water  Company  and  to 
ke  fTtenalons  and  improve  distritrating 


Montaea,  Cal. — Reservoir  Imnds  amount- 
lag  to  tSO.*M  have  been  sold.  Address 
Directors  South  San  Joaquin  Irrigation 
District.  Manteca. 

WMttiar,  Cal.— County  baa  granted 
ttmBdUae  to  WhitUer  Water  Company  to 
eouBtmct  TIM  ft.  of  water  pipe  along 
Paente  Milla.  Norwalk  and  Workman  Mill 
Roads. 

Pasadena.  Cal.— Samuel  Morris.  Chief 
Baglneer  Water  Department,  Is  preparing 
plans  for  a  tM.MO  concrete  reservoir  to 
be  boilt  by  force  account. 

San  Francisco,  Cal.— Hetch  Hetchy 
t9.0M.«M  bonds  will  be  sold  Jan.  IT.  by 
Clerk  Board  PubUc  Works. 

Miami,  Ariz. — Citizens  Dec.  14  voted 
fM.MO  water  works  bonds  and  $40,000 
Uiftt  bonds.    J.  H.  Davis.  Jr.,  Town  Clerk. 

Kamaa.  UUh.— Contract  will  be  let  in 
January  for  coostmcting  water  works  for 
whidi  dtisens  Dec  14  voted  ns.000  bonds. 
aty  Clerk. 


Idaho.— Citizens  Dec  21 
Totsd  tSZ.WM  bonds  for  water  works. 
Wnaoa  Cotton,  McCammon.  Engineer;  E. 
W.  Bice.  Town  Clerk. 

BIOS     DESIRED. 

Opelousas.  La. — Until  Jan.  18  by  Mayor 
and  Board  of  Aldermen  for  reconstruction 
of  the  building  of  the  electric  Ught  and 
water  worics  plant,  to  be  bridt  with  steel 
trasa  roof  and  standing  seam  galvanized 
eormgated  iron  eovcrinc.  and  furnishing 
ooa  IM  bp.  emde  on  enigine  direct  con- 
aaeted  to  100  kva.  alternator,  one  genoa- 
tor  panet,  one  automatic  voltage  ragnla- 
tor.  three  aeries  incandescent  regulators 
and  transtomera.  M  electric  meters  and 
MO  water  meters:  T.  O.  Chacbere,  Archt., 
Opelousas     A.  C  Jones.  Supt..  Opeloaaas. 

Ksneshi.  Wia.— Until  Jan.  Z>  by  Board 
Water  Ooounlasioners  for  furnishing  ma- 
terial and  constmctiag  wat^  works 
pomptng  station  and  porificatlcm  plant, 
advia'tised  in  Engineering  Record. 

Oalilceah,  Wla— UnUl  Jan.  31  by  Board 
Public  Works  for  constructing  a  filtration 
structure  at  Mnaidpal  Pumping  Station, 
advertised  in   Bliglnfwliig  Record. 

RMaateM.  Wash^-UntO  Jan.  *.  tar  fnr- 
-'-'■'~r  material  and  constructing  a  MO.- 
gOO-gaT  reservoir,  pumping  main,  dis- 
IlibuUng  main,  etc,  for  mtmldpa]  water 
system.  Probable  cost  tlO.OOO.  Engi- 
asera,  Gilbert  ft  Hall.  Rngra..  Couch 
Basing.  Portland. 

Montreal,  Qos.  -Pntfl  Jan.  4.  by  Board 
tt  frnrn''-^"*—  (L.  N.  Senecal.  Secy.). 
tiauUng    at     Paplneau     Avenue 
Station    one    elcctricaHy    driven 


turbine  or  high  lift  centrifugal  pump  with 
electric  motor  complete. 

PRICES     AND     LETTINGS. 
■ktndicates  axcard  of  contract. 

Providence,  R.  I. — Following  are  unit 
figures  of  four  lowest  bids  opened  Dec  23 
by  Water  Suppij-  Board  for  making  wash 
and  core  borings  in  town  of  Sdtuate  and 
city  of  Cranston  (a)  4000  tin.  ft.  wash 
borings,  (b)  2000  lin  ft.  core  borings  in 
rock,  (c)  200  lin.  ft.  casing  left  in  place, 
td)  totals:  Sprague  &  Henwood,  Inc., 
Scranton.  Pa.,  (a)  31.40.  (b)  $2.40,  (c)  30 
cts..  (d)  $10,460;  William  Gates  Steams. 
Jamaica.  N.  T.,  (a)  95  cts.,  (b)  34.25,  (c) 
40  cts.,  (d)  312.3S0:  Alliance  Well  Co., 
Providence.  R.  I.,  (a)  $1.55,  (b)  $3.30,  tO 
15  cts..  (d)  $12,S30:  Edward  Christman, 
Massillon.  Ohio,  (a)  $1.13.  (b)  $4.45,  (c)  24 
cts.,  (d)  $13,4SS.  Prank  &  Winsor.  Chief 
Engineer. 

'A'Yonkers,  N.  Y. — Contract  awarded  by 
Board  Contract  &  Supply  to  J.  E.  Fox  & 
Company.  253  Broadway.  New  York,  for 
furnishing  to  Water  Bureau  pipe  at  $28.40 
per  ton.  requiring  about  1000  lengths  of 
S-in.  pipe,  weighing  640  lb.  per  length, 
and  500  lengths  6-in.  pipe,  420  lb.  per 
length. 

■frVentnor  City,  N.  J. — Contract  for  me- 
chanical equipment  for  artesian  water 
works  (bids  opened  Nov.  22)  awarded  Dec. 
20  to  Joseph  T.  Sueigard  &  Company, 
Philadelphia,  F»..  at  $30,647.  K.  Steelman 
Royal,   City  Clerk. 

-A-Lakeland,  Fla. — Contracts  for  im- 
provements at  the  water  works  awarded 
as  follows:  Pump,  to  Canton  Hughes 
Pxmip  Company.  Wooster.  Ohio:  steam  en- 
gine. Nordbury  Engine  Company.  Milwau- 
kee. Wis.:  air  compressor,  Ingersoll-Rand 
Company.  New  York;  laying  of  water 
mains.  F.  S.  Perham,  Jax,  Fla.:  valves 
and  hydrants.  R.  D.  Wood  Company, 
Philadelphia,  Pa.;  Field  water  heater, 
Harrison  Safety  Boiler  Works:  surface 
condenser.  C.  H.  Wheeler  Mfg.  Company, 
Philadelphia.  Pa.;  c  i.  pipe  and  fittings, 
.\merican  Cast  Iron  Pipe  Company,  Bir- 
mingham. Ala.  J.  R.  Boulware,  Secretary 
Board  Bond  Tiustees. 

itNew  Orieans,  La. — Following  are  four 
lowest  bids  opened  Dec.  9  by  Sewerage 
and  Water  Board  for  construction  work — 
extension  of  sewers,  water  mains,  drain- 
age canals,  house  connections,  etc..  where 
ordered;  total  expenditxire  about  $100,000: 
Etta  Construction  Company,  Ltd..  care  of 
Board  of  Water  and  Sewerage  Board, 
.02899  per  cent  (awarded  contract);  Stand- 
ard Paving  &  Construction  Company,  Dal- 
las. Tex..  .0315  per  cent;  J.  S.  Codifer,.0345 
per  cent,  and  Nathan  S.  Stem.  .0379  per 
cent. 

#Lorain,  Ohio. — Contract  for  three 
water  tube  boilers  for  water  works  pump- 
ing station  (bids  opened  Dec.  15)  awarded 
Babcock  A  Wilcox  Company,  Cleveland, 
at  $12,345.  To  other  bidders:  Union  Iron 
Works.  Erie.  Pa.,  $13,117,  and  D.  Connelly 
Boiler  Clompany.  CMeveland.  $14.74fl.  Ira 
A.  Richards,  Director  Public  Service. 

-^Minneapolis.  Minn. — Contract  for  fur- 
nishing Water  Department  with  c.  i.  pipe 
for  the  year  1916.  about  2156  tons  of  hub 
and  spigot  pipe  6  to  24  in.,  awarded 
.American  C  L  Pipe  Company.  840  Plym- 
outh Building,  at  $28.40  per  ton  f.o.b.  cars 
Minneapolis;  other  bidder  U.  S.  Cast  Iron 
Pipe  &  Foundry  Clompany  at  $28.50  per 
ton. 

-^Kialveston,  Tex. — Contract  awarded  by 
Board  City  Commissioners  to  Isaac  Hef- 
fron.  of  Galveston,  for  laying  under- 
ground the  3>)-in.  c.  I.  water  main  across 
Galveston   Bay.   at  about  $60,000. 

-^Houston,  Tex. — Contract  for  con- 
structing power  house  and  settling  tanks 
for  North  Main  Street  Pumping  Station 
awarded  Charles  S.  Basham  at  $7,821. 

'A'Marshall,  Okla.— Contract  for  con- 
structing a  system  of  water  works  and 
electric  lights  awarded  F.  W.  Kenney  & 
Company,  Oklahoma  City,  at  about 
no.000. 

-A-Porttand,  Ore. — Following  are  bids 
opened  Dec  li  bv  city  for  250  meters  for 
the  Water  Bureau:  Pittsburgh  Meter 
Company,  Pittsburgh.  Pa.,  $5.70  each 
(awarded  contract):  Badger  Meter  Com- 
pany. Milwaukee.  Wis..  $5.75:  H.  Worth- 
Ington  Company.  115  Broadway.  New 
Toric.  N.  T..  $C  and  Gamon  Meter  Com- 
pany. Newark,  N.  T..  $6.25.  J.  R.  Wood, 
Purchasing  Agent. 


Manasquan,  N.  J.— Pugh  &  Hubbard, 
Witherspoon  Building,  Philadelphia,  Pa., 
have  been  engaged  by  the  Borough  to 
prepare  plans  for  outlet  and  ocean  out- 
fall sewer.  Contract  to  be  let  in  the 
spring. 

Philadelphia,  Pa.— George  E.  Dateman. 
the  Director  of  Public  Works  for  1916.  re- 
ported to  have  stated  that  a  sewage  dis- 
posal system,  costing  $25,000,000,  will  have 
to  be  constructed  at  once. 

Baltimore,  Md. — Bd.  .Awards.  Dec.  15. 
rejected  all  bids  opened  for  sanitary  sew- 
erage contracts.  Work  may  be  done  by 
day  labor. 

Greensboro,  N.  C. — Citizens  voted  $75,- 
000  bonds  for  constructing  sewers. 

Akron,  Ohio.— Service  Director  Parker 
has  recommended  to  Council  constructing 
pumping  station  costing  JS.OOO.  to  force 
West  Hill  sewage  west  of  the  divide  into 
the  city  sewerage  system. 

Youngstown,  Ohio.— State  Board  of 
Health  is  considering  the  plans  for  pro- 
posed Mill  Oeek  district  sewer.  .\s  soon 
as  approved,  contract  will  be, let  by  Serv- 
ice Director. 

Fairmont,  Ind. — Preliminary  plans  to  be 
prepared  bv  W.  J.  Sherman  Company. 
Toledo.  Ohio,  for  complete  sanitary  sewer 
s.vstem,  including  sewage  purification. 

Rock  Island,  III. — City  Commissioners 
are  considering  the  construction  of  the 
southwest  storm  drain,  estimated  to  cost 
about  $80,000. 

Neodesha,  Kan. — Plans  being  prepared 
bv  Black  &  Veach.  Kansas  City,  Mo.,  for 
tiie  proposed  sewer  system.  C.  A.  CJase. 
City  Engineer. 

Pawnee  City,  Neb. — Reported  an  elec- 
tion will  soon  be  held  to  vote  bonds  for 
constructing  sewerage  system. 

Pierce,  Neb. — Contract  will  be  let  about 
Jfarch  1  for  constructing  sewer  system. 
for  which  citizens  recently  voted  in  favor. 
Cost  $20,000.  Bruce  &  Standeven.  Engi- 
neers. Omaha:  L.  P.  Towner.  City  (Tlerk. 

Rogers.  Ark. — No  bids  opened  Dec.  20  by 
Bd.  Sewers  Improvement,  District  No.  3, 
for  constructing  the  pipe  line  extension, 
sewage  disposal  plant,  septic  tank,  etc. 
Date  postponed  indefinitely.  M.  A.  Earl 
&  Co.,  Engrs..  Muskogee.  Okla. 

Hermosa  Beach,  Cal. — City  Tmstees 
considering  constructing  a  sewage  dis- 
posal plant. 

Los  Angeles,  Cal, — See  "Water  Works." 

Riverside,  Cal. — City  Council  reported 
considering  constructing  a  sewage  dis- 
posal planL 

Moscow,  Idaho. — Improvements  contem- 
plated In  the  new  vear  include  25,000  sq. 
yd.  paving,  cost  $65,000:  25.000  sq.  yd. 
sidewalks,  cost  $2,500;  cement  bridges, 
cost  $3,000:  and  1400  ft.  24-in.  vitr.  sewer, 
cost  $5,000.     Harvey  J.  Smith.  Cnty  Engr. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


San  Antonio,  Tex. — Until  Jan.  10,  by 
Fred  Fries.  City  CUc..  (or  furnlsliing  and 
installing  pumps,  motors,  wiring,  dis- 
charge pipe  and  other  appurtenances 
necessary  to  complete  the  Concepcion 
Road  sewer  Pumping  Plant. 

PRICES     AND     LETTINGS. 
itlndicatea  award  of  contract. 

Suffern,  N.  Y. — Following  are  unit 
prices  of  the  lowest  bidder,  John  W. 
Heller,  South  Orange,  for  constructing 
the  sewerage  works,  bids  opened  Dec  27: 
Sewers.  $5,810:  Imhoff  tanks.  $3,260; 
chlorine  HO.,  $1,723:  sludge  beds  $400; 
total,  $11,193.  Three  other  bidders:  H. 
B.  Sproul  Company,  Inc..  Peeksklll.  N. 
Y..  $14,236:  Louis  J.  Sieling,  171  Madison 
Avenue,  New  York,  $15,840.  and  .Werill- 
Mathews.  917  Essex  Building,  Newark, 
N.  J.  $16,183.  Clyde  Potts,  Engineer.  30 
Church  Street.   New  York. 

-A^Washlngton,  D.  C. — Contract  for  con- 
structing sewers  (bids  opened  Dec.  9  by 
Commissioners  D.  C.)  awarded  Warren  F. 
Brenizer  Company,  Washington. 

♦Fort  Sam  .Houston,  Tex. — Contract 
awarded  H.  C.  Gass.  of  San  .\ntonlo,  for 
constructing  a  sewerage  system  and  dis- 
posal plant  at  this  post  (bids  opened  Dec. 
14).  at  $7,395.  Capt.  G.  E.  Stewart,  Con- 
structing Quartermaster. 

-^^Houston,  Tex.  —  Contracts  awarded 
Horton  &  Horton.  Houston,  for  construct- 
ing the  Burnett  Street  storm  sewer  at 
about  $70,500.  and  the  Paschal  Street 
storm  sewer  at  about  $17,600. 


BRIDGES 


PROPOSED     WORK. 

North  Tonawanda,  N.  Y.— Frank  C 
ToUas,  District  Engineer  of  the  Intema- 
tSooal  Joint  Waterways  (^mmission.  has 
sabmitted  a  report  estimating  the  cost  of 
constructing  a  sewage  disposal  plant  for 
thU  city  at  $150,000. 

Jarsoy  City,  N.  J.— City  Commlasloners 
approved  agreement  for  the  new  sewer  for 
the  Horaesnoe  section  under  Lackawanna 
R.  R.  property,  to  be  30-in.  brick.  This 
aewer  ia  to  take  place  of  old  Mill  Oeek 
ditch  and  box  drain. 


BIDS     DESIRED. 

Boston.  Mass. — Until  Jan.  5  bv  Commis- 
sioner of  Public  Works  for  constructing 
the  Dorchester  Brook  Sewer  through 
various  streets  in  Dorchester  District, 
Boston. 

New  Bedford,  'Mass.— Until  Jan.  12.  by 
Mayor  and  Board  of  Aldermen,  and  Com- 
mittee on  Roads.  Bridges  &  Sewers.  Mu- 
nicipal Building.  New  Bedford,  for  10-in. 
centrifugal  pumps  and  motors  for  inter- 
cepting sewer  system. 

Westfield.  Mass. — Until  Jan.  6  by  BoArd 
of  Selectmen,  for  sewer  pipe,  about  10.000 
lin.  ft..  6  to  24  in.,  advertised  in  Engi- 
neering Record.  John  L.  Hyde.  City 
Engineer. 

Rochester,  N.  Y.— Until  Jan.  5  by  F.  X. 
Pifer.  Secy.  Board  Contract  and  Supply, 
for  mechanical  and  electric  equipment  of 
the  Brighton  Sewage  Disposal  plant. 

Baltimore.  Md. — Until  Jan.  12  by  Board 
of  Awards,  care  of  Richard  Gwinn.  Chty 
Register,  for  purchase  of  air-dried  sludge 
prttdured  at  sewage  disposal  plant  at 
Back  River.  Baltimore,  advertised  in  En- 
gineering Record. 

Cuyahoga  Falla,  Ohio.— Until  Jan.  24. 
by  W.  F.  WilUston.  Village  CHk..  for 
constructing  sanitary  sewers  in  West 
Broad.  East  Broad.  Maple.  High,  Cooke 
and  other  streets.  R.  Winthrop  Pratt. 
(Consulting  Engineer.  Hippodrome  Build- 
ing.  Cleveland,   Ohio. 

v'--:"?town,  Ohio. — Until  Jan.  4.  by 
mission  (John  Kunz,  CHk.).  for 
material  and  constructing 
s.in.... :>  sewers  in  Sytaumote,  Baltimore. 
Young,  and  other  aUSjWs  in  all  about 
11.S23  lin.  ft.  C  to  aMh.  sewer  pipe, 
together  with  manholes,  inlets,  etc 

Elgin.  III.— UnUl  Jan.  24.  by  Board  Ad- 
ministration (Frank  D.  Whipp.  Fiscal 
Superv.).  Springfield,  for  constructing 
sewage  treating  plant  and  intercepting 
sewers  at  Elgin  State  HospitaL 

St.  Louia,  Mo.— UnUl  Jan.  7.  by  dty.  fOr 
constructing  North  Baden  public  sewer, 
first  section,  and  for  constructing  sewera 
In  Glaise  Creek  Sewer  Dist.  No.  12.  For 
further  information  address  President 
Board  P*ublic  Service.  Room  325  New  <3lty 
HalL 


PROPOSED     WORK. 

Holyoke.  Mass. — Lewis  E.  Moore.  Bridge 
Engineer,  In  a  report  submitted  to  Bd. 
lublic  Ser\-ice.  recommends  the  construc- 
tion of  a  new  bridge  over  canal  on  N. 
Bridge  Street;  also  a  new  bridge  on  Cabot 
Street  over  second  level  canal. 

New  York,  N.  Y.— About  $150,000  will  be 
needed  to  remove  rust  from  the  cables  of 
the  Williamsburg  Bridge.  The  Board  of 
E^stimates  and  Apportionment  have  appro- 
priated $50,000  for  Immediate  work  and 
will  appropriate  the  remainder  as  needed. 
Plans  of  the  Bridlge  Department  Engineer 
call  for  complete  removal  of  steel  cover- 
ings and  fillings  of  the  interstices  be- 
tween the  wu*es  of  the  cables  with  a  pro- 
tective mixture.  Cables  will  then  be  cov- 
ered with  Swedish  iron  wire. 

Yonkers,  N.  Y. — A  six-arch  concrete 
viaduct  is  to  be  constructed  over  Har- 
lem River,  railroad  tracks,  and  Bronx 
Parkway  Boulevard,  to  connect  Vernon 
Avenue,  Yonkers,  with  Broad  Street. 
Mount  Vernon:  estimated  cost  $77,000. 
City  of  Mount  Vernon  to  pay  $31,800. 
Yonkers  $14,070,  Bronx  Parkway  Comn. 
$3,230  of  cost. 

Mount  Holly,  N.  J. — Plans  being  pre- 
pared for  four  bridges  to  be  constructed 
in  Burlington  County.  Contract  will  be  let 
about  March.  James  Logan,  County  En- 
gineer, .Mount  Holly. 

Miami,  Fla. — Contract  soon  to  be  let  by 
the  city  for  constructing  steel  bridges  over 
Miami  River,  one  at  Twelfth  Street  and 
one  on  Avenue  D.  The  two  bridges  are  to 
cost  $150,000.  and  are  to  take  the  place 
of  the  present  bridges  at  these  streets. 
W.  J.  Kackley.  C^ty  Engineer. 

Louisville,  Ky. — The  bridge  across  the 
Ohio  River  between  Louisville  and  Jef- 
fersonvllle.  Ind..  owned  by  Pennsylvania 
Railroad  Company,  is  a  singile  track  struc- 
ture a  mile  in  length  crossing  Ohio  River 
at  city  of  Louisville,  consists  of  a  draw 
span  over  the  canal,  a  37<)-ft.  through 
span  called  the  Kentucky  CTiute.  and  ."« 
400-ft.  through  span  for  the  Indiana 
CTiute.  The  rest  of  the  structure  con- 
sists of  deck  Fink  trusses  of  spans  rang- 
ing from  H»H  ft.  to  245  ft.  It  is  pro- 
posed to  renew  this  structure  by  a  double- 
track  bridge  using  the  same  masonry. 
Work  is  divided  into  five  groups  and  it  is 
proposed  to  reconstruct  the  five  spans  at 
the  Indiana  end  of  the  bridee.  comprising 
a  length  of  about  790  ft.  The  renewal  of 
the  remaining  portion  of  the  structure 
will  be  done  later. 

Excello,  Ohio. — ^The  >tate  Hiehway 
Commission  at  Columbus  and  County 
(Commissioners  at  Hamilton  contemplate 
constructing  a  bridge  at  Excello  to  cost 
$15,000. 

Hamilton,  O. — Contract  about  to  be  let 
by  County  Commissioners  for  constructing 
Columbia  Bridge.  To  be  concrete.  730  ft. 
long  and  cost  $125,000. 

Monroe,  Mich. — Otlzens  voted  $60,000 
bonds  for  constructing  two  bridges  east 
of  city.  A.  H.  A.  Kutsche.  Citv  Engineer: 
Fred.  M.  Kressbach.  City  Clerk. 

Chippewa  Falls,  Wis. — County  Commis- 
sioners decided  to  construct  a  $,5,000  steel 
bridge  750  ft.  long  and  20  ft.  wide  across 
CSiippewa  River  near  Chippewa  Falls,  and 
also  a  fill  1150  ft.  long,  from  15  to  35  ft. 
high,  to  cross  the  big  pond  created  by 
Paint  Oedt  Dam.  Cost  of  work  com- 
plete. $160,000. 
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Mankato,  Minn. — Contract  will  be  let 
last  of  January  for  the  bridge  to  be  con- 
structed across  Minnesota  River  at  Main 
Street,  to  be  reinforced  concrete,  contain 
five  90-ft.  spans  and  cost  $100,000.    Donald 

D.  Price,     Engrineer,     21    First    National 
Banl<  Building,  Lincoln,   Neb. 

Kansas  City,  Kan. — Plans  to  be  prepared 
by  L.  R.  Ash  of  Harrington,  Howard  & 
Ash,  1012  Baltimore  Avenue,  Kansas  City, 
Mo,,  for  the  700-ft.  viaduct  approach  to 
the  new  high  line  bridge  the  County  Com- 
missioners will  construct  across  Kaw 
River  at  Central  Avenue.  Cost  of  ap- 
proach  about   $75,000. 

Uowry,  Mont. — Commi.ssioners  of  Cas- 
cade and  Teton  Counties  approved  plans 
for  constructing  a  bridge  over  Sun  River 
near  Lowry  to  be  281  ft.  long  with  21-ft. 
span.  Chouteau  county  seat,  Teton 
County. 

Llano,  Tex. — Attorney  General  has  ap- 
proved a  bond  issue  of  $34,000  for  building 
bridges  in  Llano  County. 

Centralla,  Wash. — Lewis  County  Comrs. 
at  Chehalis  having  plans  prepared  for  210 
ft.  span  bridge  to  be  constructed  over 
Cowhtz   River;    cost  $10,000. 

Randle,  Wash. — County  intends  con- 
structing a  210-ft.  steel  span  bridge  across 
Cowlitz  River,  about  9  miles  east  of 
Elandle.  J.  D.  Neville,  County  Engineer, 
Chehalis, 

Seattle,  Wash. — Plans  nearing  comple- 
tion for  steel  bridge  to  be  constructed 
over  Lake  Washington  Canal  at  Tenth 
Street;  structure  to  be  175  ft.'  clear  span, 
44  ft.  wide,  with  two  6-ft.  sidewalks;  cost 
$300,000. 

Spokane,  Wash. — Chauncey  A.  Burnett, 
Engr.  Illinois  Steel  Bridge  Co.,  and  Robt. 
Hedges  of  Puget  Sound  Bridge  Dredging 
Co.,  Seattle,  engaged  to  report  on  repair 
of  Division  Street  bridge.  Morton  Mac- 
Cartney,   City  Engineer. 

McMlnnvMle,  Ore. — County  Court  consid- 
ering constructing  a  concrete  bridge  over 
Cozine  Creek  near  McMlnnviUe;  probable 
cost    $15,000. 

Portland,  Ore. — Plans  completed  by  City 
Engineer  for  a  steel  and  concrete  bridge 
to  be  constructed  over  Balch  Creek  Can- 
yon. Structure  to  be  350  ft.  long  with 
two  concrete  arches  at  each  end  of  main 
arch;   cost  $135,000. 

Modesto,  Cal.— Contract  will  be  let  early 
In  the  new  year  by  the  Board  of  Super- 
visors for  constructing  the  reinforced  con- 
crete bride  across  Toul  River  at  Modesto 
to  cost  about  $75,000  and  for  about  four 
miles    of   highway   costing   about    $40,000. 

E.  H.  Anneau,  County  Engineer. 

Avomlale,  Ariz.— State  intends  con- 
structing by  day  labor  reinforced  con- 
crete bridge  across  Agna  River  at  Avon- 
dale.  Cost  $50,000.  P.  F.  Nichols,  State 
Engineer's  Office,  Phoenix. 


BIDS     DESIRED. 

Berkeley  Springs,  W.  Va.— Until  .Tan.  14 
by  County  Court  for  constructing  two  re- 
inforced concrete  arch  bridges  of  60-ft, 
and  80-ft.  spans  respectively.  Plans  pre- 
pared by  West  Virginia  State  Road  Bu- 
reau (R.  P.  Davis,  Bridge  Engineer),  Mor- 
gan town. 

Newland,  N.  C— Until  Jan.  15,  by 
County  Board  Road  Commissioners,  New- 
land,  for  constructing  steel  highway 
bridges  advertised  in  Engineering  Record 
George  C.  Love,  County  Bridge  Engineer, 
Pineola,  N.  C. 

Laporte,  Ind.— Until  Jan.  13,  by  County 
Commissioners,  for  constructing  several 
bridges.      F.    A.    Hauser,    Co.    Aud. 

Rochester,  Ind.— Until  Jan.  4,  by  County 
Commissioners,  for  constructing  bridge 
over  Tippecanoe  River.  W.  C.  Miller,  Co. 
Aud. 

Adel,  Iowa. — Reported  desired  until  Jan, 
5,  by  M.  T.  Finley,  County  Auditor,  for 
constructing  corrugated  iron  pipe  culverts 
as  follows:  5400  ft.  12  in,,  6.500  ft.  15  in,, 
100  ft.  IS  in,,  100  ft.  24  in,  F.  S.  Naiden, 
County   Engineer, 

lov»a  City,  Iowa. — Reported  desired  until 
Jan.  31,  by  Homer  Hughes,  City  Manager, 
for  constructing  three  reinforced-concrete 
bridges,   each  bridge  to  cost  $5,000. 

Waverly,  Iowa. — Reported  desired  until 
Jan.  6.  by  W.  H.  Pockels,  County  Auditor, 
for  constructing  three  bridges  and  abut- 
ments and  piers  for  a  fourth  bridge. 

Wegdahl,  Minn. — Reported  desired  until 
Jan,  5,  by  J.  J.  Stennes,  County  Auditor, 
for  constructing  a  bridge  across  Minne- 
sota River  to  have  two  110  ft.  steel  trusses 
for  four  55   ft.   reinforced-concrete  spans. 

Anthony,  Kan. — Until  about  Jan.  20  by 
County  Commissioners  at  Anthony  tor 
constructing  ten  reinforced  concrete 
bridges,  largest  300  ft.  over  all,  located  at 
Bluff  City:  also  five  concrete  roadways  or 
low-water  bridges  varying  in  length  from 
100  to  200  ft.  Cowan  C.  Eastham,  Engi- 
neer, Anthony, 

Washington,  Kan. — Reported  desired 
until  Jan,  8,  by  County  Commissioners 
(F.  V.  MoKelvy.  Clk,),  for  350-ft.  bridge 
of  five  steel  spans.  18  ft.  roadway  and 
concrete    floor    in    Hanover   Township. 

York,  Neb. — Heported  desired  until  Jan, 
11,  by  County  Clerk,  for  constructing  steel 
and  concrete  bridges  during  the  year 
191«. 


MInnewaukan,  N.  D, — Reported  desired 
until  Jan.  7,  by  W.  E.  Paulson,  County 
Auditor,  for  constructing  one  I-beara  steel 
bridge  with  concrete  backing  and  wings 
on  narrow  point  in  Devils  Lake,  Section 
30,   Township  153. 

Deadwood,  S.  D, — Reported  desired  until 
Jan.  5.  by  Fred  Harris,  Co.  Aud.,  for  con- 
crete work  required  in  constructing  re- 
taining walls,  culverts  and  bridges,  etc., 
for  year  1916. 

Sulphur,  Okla. — Until  Jan.  20  (readver- 
tlsement)  for  constructing  a  200-ft.  span 
bridge  across  Washita  River.  Boyd  B. 
Horsman,  Co,  Clk. 

Redlands,  Cal. — Until  Jan.  17  by  Board 
.Supervisors.  San  Bernardino,  for  con- 
structing steel  bridge  with  concrete  sub- 
structure over  San  Timeteo  Creek  at  Red- 
lands. 

PRICES     AND     LETTINGS. 

■klndicates  award  of  contract. 

New  Gretna,  N.  J. — Following  are  four 
lowest  bids  opened  Dec.  8  by  Bd.  Chosen 
Freeholders,  counties  of  Atlantic  and  Bur- 
lington, at  G.  A.  R.  Hall,  New  York  Ave- 
nue, Atlantic  City,  for  constructing  a 
bridge  742  ft.  long,  to  consist  of  creosoted 
pile  trestle  approaches,  steel  tru.sses  and 
bascule  draw  span  with  wood  block  floor 
and  concrete  substructure,  over  Mullica 
River  at  Chestnut  Neck.  New  Gretna: 
George  S.  Bennett,  45  E.  Forty-second 
Street,  New  York,  $93,248  (Seherzer) ; 
Bridgeton  Construction  Co..  Bridgeton, 
N,  J.,  $109,800  (Seherzer):  Snare  &  Triest 
Co,.  Woolworth  Building.  New  York, 
$115,700  (Seherzer  or  Strauss);  Kelly-Mc- 
Feeley  Co..  Camden,  $116,000  (Seherzer  or 
Strauss), 

♦Berne,  Pa. — Contract  for  construct- 
ing four-track  concrete  bridge  on  Phila- 
delphia &  Reading  R.  R.  between  Berne 
and  Hamburg  awarded  to  Walsh  Constr, 
Co,,    Davenport.    Iowa. 

■ArPennsylvanla.— Contract  for  construct- 
ing bridge  at  Capetown  in  Wyalusing 
Township,  Bradford  County,  awarded  by 
State  Highway  Commission  at  Harris- 
burg  to  M.  H.  Stebbins  &  Son  of  Wells- 
boro.   O,,  at   $20,020. 

-A-Sunbury,  Pa.— Contract  for  construct- 
ing 175-ft,  span,  steel  truss  bridge  over 
Shamokin  Creek.  at  Tenth  Street, 
awarded  by  State  Board  Grounds  and 
Buildings,  at  Harrisburg,  to  Wellsboro 
Bridge   Building  Co..   at   $17,200, 

•Louisville,  Ky.— Contract  for  con- 
structing swing  bridge  over  locks  of  Louis- 
ville &  Portland  Canal  at  Louisville, 
awarded  Milwaukee  Bridge  Company 
Milwaukee.  Wis,,  at  $23,717.  American 
Bridge  Company,  New  York,  has  contract 
for  steel  work  for  this  bridge,  requiring 
about  220  tons. 

•Defiance,  Ohio. — Contract  for  improve- 
ments to  the  Second  Street  Bridge  over 
Auglaize  River  to  consist  of  creosoted 
wood  block  floor,  etc..  awarded  Standard 
Engineering  Company,  Toledo.  Roger 
Daoust,  County  Auditor, 

Indianapolis,  Ind.— Bids  were  opened  bv 
Board  of  Works,  Dec.  15,  for  construction 
ot  bridges,  abutments  and  undergrade 
crossings     connected     with     the     crossing 

wiP,''.°^'l>'^^"*?  ^'  '^o^'^''  •'"'■''<'«  and  the 
White  River  levee  under  the  Big  Four  and 
Vandalla  Railroads.  Work  was  divided 
into  seven  sections.  Dunn-McCarthy  Co 
S>c''**^A'.,.°"'yJ'.'''''*"'  °"  "H  sections,'  $53.- 
695^  Other  bidders  on  four  sections: 
OHagan  &  Lake.  $43,890:  Walsh  Con- 
struction Co..  $46,941;  Marsh  Clearv  White 
i.-0.,    $47,r>00. 

•  Illlnols^Contracts  awarded  by  State 
Highway  Department,  Springfleld,'  as  fol- 
lows: 

*Brldge  No.  137-L.  Belmont-Mllford 
Townshi.\  Iroquois  County,  to  Continental 
Bridge      Company,      Peotone,      at      $6,100 


Other  bidders:  Hoeffer  &  Company,  Chi- 
cago, $7,433,  and  Decatur  Bridge  Com- 
pany,  Decatur,    $6,250. 

•Bridge  No.  1,  Douglas  Township,  Iro- 
quois County,  to  John  J.  O'Heron  &  Com- 
pany, 326  W.  Madison  Street,  Chicago, 
$9,600,  for  110-ft.  span  concrete  arch. 

•  Hallettsvllle,  Tex. — Contract  for  con- 
structing two  steel  bridges,  one  over 
North  Mustang  River  near  Sweet  Home, 
the  other  near  Yoakum,  awarded  by  Com- 
missioners Court  to  Austin  Bros.,  Dallas. 


PAVING  AND  ROADS 


PROPOSED     WORK. 

Poughkeepsle,  N.  Y. — Bd.  Supervisors 
voted  to  construct  a  county  road  over 
Quaker  Hill  at  a  cost  of  $35,913. 

Cedar  Run,  N.  J. — Reported  6  miles  of 
gravel  road  will  be  constructed  on  Bar- 
negat-Buddtown  Rd.  L.  H.  Cramer, 
Engr. 

Baltimore,  Md. — The  Paving  Commis- 
sion voted  to  repave  Foster,  O'Donnell, 
Essex  and  Fleet  Streets,  Linwood  and 
Montford  Avenues  with  asphalt. 

The  Board  of  Estimate  reported  con- 
sidering constructing  a  municipal  asphalt 
plant;   cost  about  $20,000. 

Martinsville,  Va. — Construction  of  roads 
at  cost  of  $200,000  Is  being  considered  by 
county. 

Bryson  City,  N.  C— About  $100,000 
Swain  County  Road  bonds  sold  for  con- 
structing section  of  highway  from  Ashe- 
ville  to  Murphy  near  Bryson  CJlty, 

Greensboro,  N.  C. — Citizens  voted  $50,- 
000  bonds  for  street  improvements. 

Columbia,  S.  C— The  sum  of  $1,250,000 
has  been  appropriated  for  constructing  a 
system  of  Improved  roads,  some  to  be 
paved  with  vitr.  brick.  Address  W.  D. 
Melton,  Chairman  Richland  County  Per- 
manent  Highway  Commission,   Columbia. 

Greenville,  S.  C. — County  has  been  au- 
thorized to  issue  $750,000  to  construct 
highways.  W.  H.  Willimon.  Chairman 
Greenville  County  Highway  (Commission, 
Greenville. 

Bartow,  Fla. — Election  to  be  held  In 
April  in  Polk  County  to  vote  $1,000,000 
bonds  for  building  221  miles  of  sand  as- 
phalt road. 

Homestead,  Fla. — Street  paving  bonds 
amounting  to  $15,000  have  been  voted. 
.\ddress  City  Clerk, 

Tampa.  Fla. — Bonds  nave  been  voted 
for  construction  of  the  .lacksonviUe- 
Tampa  highway  from  Jacksonville,  south 
along  west  shore  of  St,  John's  River  to 
P.ilatka,  thence  across  river  to  East 
Palatka,  south  to  DeLand.  Sanford,  Or- 
lando, Kissimee,  Haines  City,  Lakeland, 
Plant  City  and  Tampa. 

Houma,  La. — Road  Dist,  No,  2  bonds 
for  $100,000  will  be  sold  Jan.  12  by  Police 
Jury  of  Parish  of  Terrebone;  also  same 
time  and  place  for  Road  Dist.  No.  1  bonds 
for  $50,000.  (J.  C.  Dupont,  Pres.  Police 
Jury,  Houma.) 

Pensacola,  Fla. — Citizens  of  the  county 
will  soon  vote  on  $1,000,000  bond  issue  for 
paved  roads. 

Gulfport,   Miss, — See   "Bridges." 

Macon,  Miss. — Road  bonds  of  Dist,  No, 
F.  for  $22,500  will  be  sold  Jan.  4  by  County 
Board  Supervisors  (John  A.  Tyson,  Clk.). 

Marysvllle,  Tenn. — Pike  bonds  for  $100.- 
000  will  he  sold  Jan,  5  by  R,  P,  McRey- 
nolds,  Chmn.  Blount  County. 


^„  .^J^  9*"';^'"*',  Pa.— Following  are  unit  figures  of  four  lowest  bids  opened  Dec.  21 
oy  i^ounty   Commissioners   of  Chester  and    Montgomery   Counties   at    Norristown    for 

constrticting  a  reinforced  concrete  arch  bridge  of  5  spans  over  Schuylkill  River 
connecting  Phoenixville  and  Mont  Clare,  (a)  Ambler-Davis  Co..  Philadelphia,  $103,252 
(awarded  contract):  (b)  Dravo  Contr.  Co.,  Pittsburgh,  $104,103;  (c)  F.  M.  Talbot  Co., 
S;fi,T.  I°li'^V,^.-,oT-.  »104,866:  (d)  William  C.  Evans,  Ambler,  $106,011.  B.  H.  Davis, 
Whitehall  Building,   New  York,  Consulting  Engineer: 

1,2(10  cu,  yd.  foundation    excavation,    earth $2.00       $3,50     $3.90  $2.40 

30  cu, yd.  foundation   excavation,   rock    5,00        4,50      3.90  6.00 

100  cu.  yd.  river    dredging    2.00         0.60       0.60  2.00 

,  Izl  ^."'-  y^-  roadway   grading    0.75         0.50       0.40  0.90 

1.400  lln,  ft,  hardwood   piles    1.00         0.40       0.40  1.00 

Sno  lin,   ft.  concrete    piles    3.00         1.50       2.20  2.10 

10  ou.  yd.  class  "A"   concrete 30.00       11.00     11.00  20.00 

100  cu,  yd.  class  "B"  concrete    25,00         8.25       7.00  15.00 

963  cu.  yd.  class  "C"  concrete 7.00         7,25       8.25  8,00 

10  cu,  yd.    Concrete   in    balustr 45.00       23,00     25.00  40.00 

250  sq,  yd,  bush  hammered  surface 0.50         0.05       0.07  0.40 

2.000  sq,  yd.  carbor.   rubbed  surface    0.50         0.02       0.05  0.65 

108  sq.  yd.    wood    block    pavement 2.25         2.80       2.20  3.70 

292  sq,  yd.  Metropolitan     block     pavement 2.10         2.30       1.90  2.30 

IflS  sq.  yd.  standard    Amiesite    pavement 1.50         2.30       1.60  1.40 

292  sq.  yd.  Belgian    or    granite    block 3.25         2.75       3.20  3.00 

500  sq,  ft.    waterprooflig    0.40         0.16       0.08  0.50 

3,500  lb.   reinforcing  .steel    0.05         0.03       0.03  0.06 

240  lb,  curb    protection    bar 0,15         0.15       0.15  0.12 

240  ft,  6-duct  t.  c.  conduit 1.50         0.30       0.50  1.00 

240  ft,     2-duct,   t.   c.   conduit 1.00         0.10       0.30  0.40 

40  ft,  metal    conduit    0,75         0,15       0,27  0.60 

1,500  sq.  ft.  sidewalk  and  curb  finish 0.25        0.03      0.05%  0.22 

10  lin,  ft.  4-in.  t.   c.  sewer  pipe 0,35         0.10      0,20  0,30 

100  lin.  ft.  8-in.  t.  c,   sewer  pipe 0.80         0.15       0.40  0.80 

300  lin.  ft.  12-in.  t.  c.   sewer  pipe 1.60         0,27       0.70  1.50 

2  catch    basins    50.00       25.00  ■  13.00  30.00 

2  bronze  light  fixtures 50.00     100.00     90.00  40.00 

2  draw  boxes 25.00         7.00       7.60  20.00 

60   cu.   vd.    broken  stone  fill 2,50         2.90       1,80  2.50 


Marietta,  Ohio.— The  City  Council  voted 
to  pave  Quarry.  Bank  and  Orchard 
Street. 

New  Philadelphia,  Ohio. — County  Com- 
missioners approved  plans  for  construct- 
ing 10  miles  of  roads  in  Tuscarawas 
County. 

Richmond,  Ind. — Bd.  Public  Works  con- 
templates paving  Richmond  Avenue,  Ft. 
Wayne  Avenue,  S.  Seventh  Street  and  S, 
Ninth  Street, 

Chippewa  Falls,  Wis.  —  Chippewa 
County  considering  spending  $60,000  for 
road   improvements   next  summer. 

Danville,  III. — Supreme  Court  has  vah- 
dated  the  $1,500,000  bonds  to  be  spent 
In  constructing  174  miles  of  paved  roads 
in  Vermillion  County  during  1916  and 
1917.  System  to  reach  every  city  and 
village  In  the  county,  and  consist  of  two 
main  north  and  south  roads  and  five 
east  and  west  roads.  There  are  to  be  di- 
visions with  about  19  miles  In  each  di- 
vision, and  the  haul  from  the  railroad 
sidings  will  not  exceed  three  miles.  Con- 
tracts will  be  let  early  by  the  Countv 
Road  Improvement  Committee  at  Dan- 
ville through  P.  C.  McArdle,  Superin- 
tendent Engineer,  who  has  prepared 
plans  and  specifications. 

Blue  Earth,  Minn. — About  25  blocks  of 
residence  streets  will  be  paved  next  sea- 
son; macadam  and  asphalt  are  favored. 
Fasten   Floes,   City   Engineer. 

County  intends  next  season  spending 
about  $45,000  in  Improving  roads.  Ray 
J.  Short.  District  Engineer,  Highway 
Commission.  Carl  Hagger,  County  Sur- 
veyor. 

Big  Sandy,  Tex. — Citizens  voted  $75,000 
bonds  for  constructing  roads  In  Precinct 

No.  7. 

Bryan,  Tex. — Attorney  General  has  ap- 
proved the  $400,000  bond  Issue  for  con- 
structing roads  in  Road  District  No.  1, 
Address  Commissioners  Court,  Bryan. 

Waelder,  Tex.  —  Commissioners  Court 
has  ordered  an  election  for  February  6  to 
determine  whether  $75,000  bonds  shall  be 
issued  to  construct  a  link  In  the  San  An- 
tonlo-Galveston  highway  through  this  dis- 
trict, and  to  improve  other  roads  leading 
into  this  city. 

Belllngham,  Wash.— City  Council  voted 
to  pave  G  Street,  cost  $15,665,  and  Four- 
teenth Street,  cost  $10,000. 

Contract  about  to  be  let  by  city  for 
paving  James  Street,  cost  $10,655. 

Chehalis,  Wash. — About  three  miles  of 
one  course  concrete  pavement  16  ft.  wide 
and  one  mile  of  one  course  8  ft.  ■wide  Is 
contemplated  in  the  county.  J.  D.  NeviUe, 
County  Engineer,   Chehalis 

Davenport.  Wash. — Plans  being  prepared 
by  E.  G.  Harvey.  County  Engineer,  for 
hard  surfacing  Sunset  Highway  between 
Creston  and  Davenport,  estimated  cost 
$37,000. 

Gettysburg,  Wash. — County  Corars.  at 
Port  Angeles  directed  a  survey  to  be 
made  for  extension  of  county  road  from 
Gettysburg  west  to  Pysht;  cost  $90,000. 
Richard  W.  Remp,  County  Engineer, 
Port  Angeles. 

Pomeroy,  Wash. — City  Council  voted  to 
pave  16  blocks  with  bltulithlc  to  connect 
with  macadam  road  at  each  end  of  city. 

Seattle,  Wash.- A.  H.  Dimock.  City 
Engineer,  in  a  report  to  Board  Public 
Works  estimates  cost  of  paving  Thirty- 
second  Avenue  West,  at  $119,519;  also 
paving  and  constructing  seawall  on  Rail- 
road Avenue  at  $74,000.  Work  Involves 
14,500  cu.  yd.  earthwork.  5914  sq.  yd, 
brick  paving,  3700  cu.  yd.  concrete  wall. 
13.800  lb.  reinforcing  steel  and  2250  cu. 
yd.  riprap. 

Walla  Walla,  Wash.— About  $75,000  will 
be  spent  hy  city  for  paving  streets. 
Cherry.  Oak.  Colvllle,  Boyer.  Roosevelt. 
Catharine,   Locust  Streets,  inclusive. 

N.  Fourth  Avenue  is  to  be  paved  by 
city,  at  cost  of  about  $10,000. 

Washington. — Following  roads  are  to  be 
constructed  during  1916  (William  R.  Roy, 
State  Highway  Commissioner,  Olympla): 
Central  Washington  Highway,  northerly 
from  RitzvlUe,  $59,086;  McLellan  Pass 
Highway,  Enumclaw  to  summit  Cascade 
Mountains.  $60,000;  Sunset  Highway, 
North  Bend  to  Cle  Elum.  $70,000;  Sunset 
Highway,  Ellensburg  to  Wenatchee,  $29,- 
475;  State  Road  No.  10,  CHielan  County. 
$20,000. 

The  State  Highway  Commission  (Will- 
iam R.  Roy.  Commissioner,  Olympla),  will 
hard  surface  section  of  Pacific  Highway 
between  Renton  and  Kent.  Contract  will 
soon  be  let, 

Astoria,  Ore. — Plans  completed  by  City 
Engineer  for  hard  surfacing  downtown 
streets  in   first  reclamation   fill. 

Contract  about  to  be  let  by  Street  Com- 
mittee for  paving  Commercial  Street. 

City  Council  considering  paving  and 
constructing  concrete  walks  on  Franklin 
Avenue. 

Oregon .  City,  Ore. — Citizens  voted  to 
hardsurface  roads  during  1916:  cost  about 
$60,000.    H.  H.  Johnson,  County  Engineer. 

Portland,  Ore. — The  paving  of  Twenty- 
eighth  Avenue  with  bltulithlc  Is  contem- 
plated by  city,   cost  $51,359. 

Citizens    of    county    voted    a    road    tax 
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which  will  raise  $643,000  for  road  and 
bridge  construction  throughout  the  county 
during    1916. 

The  paving  of  Union  Avenue  with  bltu- 
Uthic  Is  contemplated  by  city,  cost  $37,135. 

City  Engineer  estimates  cost  of  extend- 
IQK  and  surfacing  Greeley  Street  at 
$113,716. 

Chlno,  Cal. — Election  will  be  held  early 
In  the  new  year  on  $73,000  street  improve- 
ment bonds  and  $55,000  sewer  svstem. 
Obnstead  &  Glllelen,  Los  Angeles,  Engrs. 
of  sewer  system. 

KIngsburg,  Cal. — City  Trustees  taldng 
•teps  to  have  State  Highway  connected 
by  concrete  paving  through  the  town. 
Contract  will  be  let  In  the  spring. 

Lo»  Angeles,  Cal.— County  Board  Super- 
visors voted  to  construct  approximately 
two  miles  5- in.  concrete  pavement  on  Ar- 
tesian Avenue,  Including  culverts.  Con- 
tract will  be  let  about  Jan.  15. 

County  Board  Supervisors  has  voted  to 
construct  paved  highway  from  West  Los 
Angeles  city  limits  to  Santa  Monica,  ap- 
proximately ten  miles;  also  Whittier  to 
Bassett  highway,  approximately  six  miles. 
County  will  furnish  cement,  rock  and  oil. 

City  Engineer  preparing  plans  for  60,000 
■q.    ft.    paving   on   Myra  Avenue. 

Contract  will  be  let  about  Jan.  15  by 
Board  Supervisors  for  constructing  ap- 
proximately 2  miles  of  5  In.  concrete 
pavt..  20  ft.  wide.  4  In.  granite  base,  bltu- 
Uthlc  surface,   etc.,   on  Artcsia  Avenue. 

Redondo  Beach,  Cal.— Contract  will  be 
let  about  February  by  City  Trustees  for 
paving  with  concrete  and  oil  pavement, 
cement  curbs  and  walks,  concrete  retain- 
ing walls,  etc.,  on  Lucia  Avenue. 

San  Francisco,  Cal. — Bd.  Supervisors 
voted  to  pave  Fairfax  and  Eighteenth 
Avenues  with  asphalt  and  Anza  Street 
with  broken  rock  pavement. 

Contract  about  to  be  let  by  Bd.  Public 
Works  for  Improving  Potrero  Avenue; 
estimated  cost  $37,875. 

Tropico,  Cal. — City  Trustees  voted  to 
construct  macadam  pavement  curbs,  gut- 
ters, etc.,  on  Moore  Street,  at  a  cost  of 
$11,231. 

Holbrook,  Ariz. — County  will  vote,  Jan. 
11,  on  issuing  $63,000  bonds  for  county 
highway  system  and  bridge  construction. 

Phoenix,  Ariz.  —  City  Commission 
adopted  resolution  of  intention  to  pave 
Washington  Street  to  the  State  Capitol 
and  Seventeenth  Avenue  in  all  twelve 
blocks;  also  considering  paving  portions 
of  eleven  other  business  and  residence 
streets.  Material  not  selected,  but  bids 
on  National,  Tarvia,  bltulithlc  with  a  con- 
crete base.  A.  C.  bltulithlc.  bltulithlc 
with  gravel  base,  bitustone,  Topeka  speci- 
fications with  concrete  base,  Topeka  spe- 
clflcations  with  A.  C.   base  and  concrete. 

Lewlston,  Idaho. — Citizens  of  Lewiston 
Highway  District  voted  $150,000  bonds  for 
constructing  hard  surface  highway  from 
Clearwater  River  to  top  of  Union  Town 
HIU. 


BIDS     DESIRED. 

Brooklyn,  N.  Y.— Until  Jan.  6,  by  L.  H. 
Pounds,  Boro.  Pres.,  for  furnishing  and 
delivering  40,000  asphalt  paving;  blocks  3 
In.  thick,  40,000  grade  I  granite  paving 
blocks,  40,000  wood  paving  blocks  3%  In. 
thick,  furnishing  and  delivering  5000  bbl. 
Portland  cement  and  2000  cu.  yd.  paving 
■and,  to  be  delivered  at  various  municipal 
plants  and  corporation  yards. 

Jackson,  Miss. — Reported  desired  until 
Jan.  4,  by  W.  W.  Downing,  Chancery 
Clk.,  for  surface  treating  about  5  miles 
of  road. 

Cincinnati.  Ohio.— Until  Jan.  4,  by 
Parke  S.  Johnson,  Secy.  Dlr.  Pub.  Serv- 
ice, for  oiling  streets,  alleys,  squares  and 
public  ways,  of  which  are  improved  with 
macadam,   gravel   or  earth. 

Indiana. — By  County  Commissioners  for 
constructing  roads  as  follows: 

Until  Jan.  7. 

Crown  Point,  for  constructing  gravel 
road  In  Cedar  Township.  EA.  Simon,  Co. 
Aud. 

Until  Feb.    9. 

Columbia  City,  for  constructing  road  on 
line  between  Whitley  and  Noble  Counties; 
alao  gravel  road  In  Smith  Township. 
Thos.   McLaughlin,  Co.   Aud. 

Fort  Madison,  Iowa. — Reported  desired 
until  Jan.  25.  .for  constructing  IM  miles 
concrete  and  ^  mile  brick  pavement.  R. 
J.  Lewis,  City  Engr. 

Carlton,  Minn. — Reported  desired  until 
Jan.  7.  Aug.  R.  Norman.  Co.  Aud..  for 
State  Rural  Highway  No.  11,  to  consist  of 
23,500  cu.  yd.  gravel,  13,315  cu.  yd.  grad- 
ing and  2215  rods  ditching.  Probable  cost 
$32,885. 

Anthony,    Kan. — See   "Bridges." 

Auburn,  Wash. — Reported  desired  until 
Jan.  5,  by  Jas.  F.  Lemar,  City  Clk.,  for 
paving  portion  of  Harriett  and  East  First 
Streets.     Probable  cost  $22,000. 

Seattle,  Wash.— Until  Jan.  11  by  County 
Commissioners  for  constructing  36,700  cu. 
yd.  excav.  and  2800  cu.  yd.  gravel  sur- 
facing on  highway  between  Hazelwood 
and  Se-wport.  to  cost  $20,000.  Arthur  P. 
Duton,  County  Engineer. 


Walla  WalU,  Wash.— lleported  desired 
until  about  Jan.  16,  by  City  Council,  for 
paving  South  Second  Street.  Probable 
cost  $10,000.     W.  R.  Rehorn,  City  Engr. 

Washington — Until  Jan.  24,  by  State 
Highway  Commission  at  Olympia.  for  con- 
structing the  Central  Washington  high- 
way, RltzviUe-Sprague,  23.8  miles;  appro- 
priation available   $59,000. 

Huntington  Beach,  Cal. — Until  Jan.  3  (re- 
advertisement),  by  City  Clerk,  for  ap- 
proximately 592,200  sq.  ft.  concrete  pavt., 
195,000  sq.  ft.  grading  curbs,  concrete  and 
corrugated  Iron  culverts,  and  concrete  and 
timber  subway  on  Main  Street. 


New  Brunswick,  N.  J.— Lowest  bid 
opened  by  Middlesex  Board  Freeholders, 
Dec.  20,  for  macadamizing  7.7  miles  Cran- 
bury  turnpike,  submitted  by  Abraham 
Jelin    of    New    Brunswick,    at    $168,835. 


-Contract  for   112,650   sq. 
yd?  asphalt   pavements   and    3500   sq.    yd. 


-^Tampa,    Fla.- 


PRICES     AND     LETTINGS. 
•klndicatea  award  of  contract. 

Connecticut. — Following  are  four  low- 
est bids  opened  Dec.  21  by  State  High- 
way Commissioner,  Hartford,  for  con- 
structing 7  miles  of  concrete  roads  in 
town  of  Branford— (a)  10,765  lin.  ft.  on 
Short  Beach  Road,  (b)  4250  lin.  ft.  Indian 
Neck  Road,  and  (c)  11,900  lin.  ft.  on  Stony 
Creek  Road:  FVank  Arrigoni  &  Brother, 
Middletown,  (a)  $27,437,  (b)  $38,288,  (c) 
$34,127;  Leonardo  Suzio,  Meriden,  (a) 
$25,174,  (c)  $32,498;  Connecticut  Hassam 
Paving  Company,  New  Haven,  (b)  $39,- 
672;  Charles  W.  Blakeslee  &  Sons,  New 
Haven,  (a)  $23,143,  (b)  $31,399,  (c)  $29,- 
251;  Ahern  Construction  Company,  Willi- 
mantic,  (a)  $27,799;  John  Arborlo,  New 
Haven,    (b)   $32,855. 

♦Norwalk^Constructing  a  section  of 
brick  highway  on  Armory  Hill,  awarded 
H.  Sanford  Osborne,  Redding  Ridge,  at 
$5,622. 

Cornwall— 9300  lin.  ft.  grading,  low  bid- 
der, Louis  Longhi  &  Brother,  Torrlngton, 
$8,893. 

Thompson— 5030  lin.  ft.  native  mac- 
adam on  Brandy  Hill  Road,  lowest  bidder, 
John  Arborlo,  New  Haven,  $6,458. 

'A^New  York,  N.  Y.— Contract  awarded 
J.  Dl  Menna.  2435  Southern  Boulevard, 
for  constructing  sidewalks  on  Waterbury 
Avenue  (bids  opened  Dec.  27  by  President 
Bronx  Borough)  at  $13,069.  Next  three 
lowest  bidders:  F.  V.  Smith,  $13,627;  J. 
B.  Malatesta,  $14,418;  and  Di  Menna  & 
Del  Balso.  $14,692. 

♦Contract  for  constructine  sidewalks, 
etc..  on  Newbold  Avenue  (bids  opened 
Dec.  27  by  President  Borouorh  Bronx) 
awarded  J.  B.  Malatesta,  3169  Jerome  Ave- 
nue, at  $12,174.  Next  three  lowest  bid- 
ders: J.  Di  Menna.  $12,293:  F.  V.  Smith, 
$12,696;    Burnslde    Contracting    Company, 

♦Tuckahoe,  N,  Y. — Contracts  awarded 
as  follows  for  Improving  portions  of  Cali- 
fornia Road:  Section  1,  Frank  Bracalello. 
P.  O.  Building.  Scarsdale,  at  $6,500.  and 
Section  2,  Eastchester  Contracting  Com- 
pany, Tuckahoe,  at  $16,500.  John  Mat- 
thews, Town  Superintendent. 


concrete  pavements  awarded  by  Board 
of  Public  Works,  to  E.  G.  Proudfoot 
Miami,  at  about  $300,000.  Bids  opened 
Dec.    20. 

♦Greenfield,  Ind.— Following  are  four 
lowest  bids  opened  recently  by  County 
Commissioners  for  constructing  three-mile 
free  gravel  road  on  line  between  Hancock 
and  Shelby  Counties,  known  as  Burkhart 
Road:  Moberly  &  Company,  $17,474 
(awarded  contract);  George  W.  Hoppes, 
$17,889;  McFurnan  Brothers,  $18,400,  and 
Null  &  Company,   $18,587, 

♦Washington  C  H,  Ohio.— Contract  for 
paving  streets  in  Washington  C  H  award- 
ed by  city  to  B.  F.  Bolln,  Newark,  Ohio, 
at  $52,000. 

St.  Paul,  Minn. — Lowest  bid  opened  Dec. 
13  by  City  Contracting  Committee  for 
grading  Edgecombe  Avenue  submitted  by 
Christ  Johnson,   St.    Paul,   at   $31,049. 

♦Dallas,  Tex,— Contract  for  paving 
Bishop  Avenue  awarded  to  Standard  En- 
gineering cfe  Construction  Co.,  Dallas,  at 
$12,405. 

♦Washington. — Contracts  awarded  by 
State  Highway  Commission,  Olympia,  for 
grading  Inland  Empire  Highway,  as  fol- 
lows: 

Rosalia-Oakesdale,  9  miles,  to  General 
Construction  Company,  Spokane,  at  $21,- 
646. 

Pullman,  south  9  miles,  to  G.  L.  Stick- 
ler.   Davenport,    $23,887. 

Touchert-Wallula,  9^4  miles,  G.  L.  Stick- 
ler,  Davenport,    $22,639. 

Kiona-Richland,  12  miles,  H.  L.  Wilson, 
Walla  Walla,   $16,946. 

Sunset  Highway,  gravel  surfacing, 
Wenatchee-Orlando.  11  miles,  S.  G.  Kin- 
der, Bridgeport,  $7,568. 

♦Bakersfield,  Cal. — Following  are  four 
lowest  bids  opened  recently  for  grading 
and  concrete  paving,  about  61,000  sq.  yd., 
and  constructing  culverts  on  Bakersfield- 
McKlttrick  Road:  Brashear-Burns  Com- 
pany. Van  Nuys  Building.  Los  Angeles, 
37.5  cts.  per  set.  yd.,  total  $27,914  (award- 
ed contract);  Mackie  &  McLean,  $28,147; 
Leigh  G.  Garnsey,  $33,481,  and  Messmer  & 
Rice.  $,'!4.004. 

♦Contract  for  concrete  paving  awarded 
Federal  Construction  Company,  Fresno,  at 
$30,924,  for  three  miles  on  Bellevue  Ave- 
nue and  $10,308  for  one  mile  on  Brundage 
Lane. 

♦San  Francisco,  Cal,— Contract  for  Im- 
proving section  of  Twenty-fourth  Avenue 
.-iwarded  by  Bd.  of  Works  to  Owen  Mc- 
Hugh.    Russ   Building,  at   $9,979. 


♦California. — Contract  awarded  by  Cali- 
fornia Highway  Commission,  Sacramento, 
for  constructing  a  State  Highway  In  Im- 
perial County,  Division  VII.  Route  12,  Sec- 
tion C,  between  Dixieland  and  El  Centre, 
to  Fred  Hoffman,  HI  East  Twelfth  Street, 
Long  Beach,  at  $72,089.  For  unit  figures 
see  issue  of  Engineering  Record  of  Dec. 
18. 

Corona,  Cal. — Lowest  bid  opened  re- 
cently for  one  mile  of  concrete  and  mac- 
adam pavement  with  culverts,  etc.,  on  N. 
Main  Street  and  River  Street,  submitted 
by  George  Snyder  Contracting  Company, 
Upland,  at  $6,769. 

♦  Los  Angeles,  Cal. — Contract  for  im- 
proving Griffith  Avenue,  about  189,110  sq. 
ft.  grading,  189,110  sq.  ft.  asphalt  paving, 
1432  sq.  ft.  asphalt  repaying,  3820  lin.  ft. 
cement  curbing,  11,436  sq.  ft.,  concrete 
gutter,  etc.,  awarded  George  H.  Oswald, 
O.  T.  Johnson  Building,  at  S29.878.  Other 
bidders:  Ford  &  Stout.  $.32,931;  Clark  & 
Henery  Construction  (Company,  $31,448; 
Coast  Construction  Company,  $31,385. 

♦Los  Angeles,  Cal. — Contract  for  2.4 
miles  of  macadam  road,  District  No.  39, 
involving  about  9288  tons  of  macadam, 
two  bridges,  one  38-ft.  frame  truss,  and 
one  60-ft.  plate  girder,  awarded  James  L. 
FVazer,  Long  Beach,  at  $19,495. 

Contract  for  2%  miles  of  macadam  road 
in  county  road  Dist.  No.  60  awarded  M. 
L.  Shafer,  220  W.  Thirty-third  Stree.!,  at 
$7,495. 


♦Belleville,  111,— Following  are  four  lowest  bids  opened  Dec.  23  by  Bd  Local  Im- 
provement for  improving  West  Main  Street  (a)  Reeb  Brothers,  Belleville,  $228,468 
(awarded  contract),  (b)  Hoeffken  Brothers,  Belleville,  $242,274  (c)  Charles  Degen- 
hardt,  Alton,  $250,377,  and  (d)  J.  A.  Sturdyrln,  Rantoul,  $255,205.  W.  C  Wold,  City 
fc.ngineer: 

124,000  sq.  yd.  limestone,  top  course  2^4  in.  thick,  1-214-4      ^  ^°^  ^^^ 

granite;    2-course    Portland    cement    concrete- 

,»  „„„  ,.  pay'"?  bottom  course  6^4  in.  thick,  1-2^-4. ..  .$1.62  $1.73         $1.72%  $1.77 

32.000  lin.  ft.  %-ln.    felt    expansion    Joint    across    road-  »    1    «  »i.M 

-,,.„„„  ^^y-   l"''!"^'"Sf  ^'""'°''  P'***^ 0.13%  0.15  0.15  0.19 

--•™  '.',"•  i^-   i!"''"-    expansion   joint   along  curbing 0.05  0.04H  0.06  0.05 

55.500  Iln.  ft.  Portland  cement  curbing  7"  x  16" 0.25  0.27  0  3814  0  37 

2.250  lin.   ft.  12   in.   sewer  pipe o.55  0.45  0.85  o!50 

125  catch    basins,    each     38.00  30.00  33.50  35.00 

♦Rockford,  III.— Following  are  unit  figures  of  four  lowest  bids  opened  Dec.  22 
by  Bd  Local  Improvements  for  furnishing  material  and  paving  with  brick  portions 
of  Kishwaukee  Street,  about  20,000  sq.  yd.  (F.  W.  Bullock,  City  Engineer),  (a)  A.  E. 
Rutledge,  Rockford,  $4.'^, 747  (awarded  contract);  (b)  Cerney  "&  Frey,  2415  Miidison 
,Street,  Forest  Park,  $47,800:  (c)  J.  E.  Salflsberg  &  Co.,  Aurora,  $48,114;  (d)  Wllliston 
Constr.  Co.,  Chicago,  $48,940: 

6,700  cu.   yd.    excavation    $0.29  $0.45  $0°45  $0.4,'; 

19,770  sq.  yd.  brick  pavt.  en  5-in.  concrete  base 1.77  1.79  1.82  l.Sr, 

10,000  lin.  ft.    concrete   curb  and   gutter 0.41  0.45  0.45  0  45 

30  crossings  with  iron  plate 5.00  7  00  7  00  7  00 

.-???,"'■''- '"JE"'^*»    6.00  6.00  5.50  6.00 

1,525  lin.  ft.  24-ln.  No.  2  sewer  pipe 1.50  1.50  1.42  1.48 

395  lin.  ft.  20-ln.   No.   2  sewer  pipe 1.20  1.25  1.22  1.24 

350  lin.  ft.  18-ln.  No.  2  sewer  pipe 1.05  100  0  94  100 

60  lin.  ft.  15-ln.  No.  2  sewer  pipe ; 0.90  0.90  0  83  0.R5 

765  lin.  ft.  12-ln.  No.  2  sewer  pipe 0.75  0.80  0.67  0.80 

425  lin.  ft.  10-ln.  No.  2  sewer  pipe 0.50  0.70  0.69  0  68 

1  catch    basin    30,00  30.00  30,00  30.00 

4  manholes    30.00  30.00  30.00  30.00 

200  lin.  ft.  concrete    box    1.2B  1.25  1.26  1.25 

Lewlston,  Idaho. — Following  are  unit  figures  of  the  four  lowest  bids  opened 
Dec.  20  by  City  Clerk  for  improvement  District  No.  8 — (a)  City  Engineer's  Estimate, 
$24,980:  (b)  C.  N.  Payne,  Spokane,  $21,807  (awarded  contract);  (c)  John  W.  Hast- 
ings, .Spokane,  $22,108;  (d)  Tow  Miracle  Concrete  Company,  Kallispell,  Mont., 
$23,319;    (e)   Security  Bridge  Company,  Lewlston,   $23,783: 

(a)  (b)             (c)           (d)  (e) 

11,160  cu.  yd.  excavation    0.30  0.26           0.27      0.28.75  0.26 

88  cu.  yd.  stone  wall    4.00  3.50           ,' «s       4.00  4.00 

50  cu.  yd.  rip    rap    1.50  1.46           1.60      1.75  2.00 

60  ft.  hand  rail    0.66%  0.65            0.66       1.00  0.76 

102,330  »q.  ft.  sidewalk    0.10  0.08.95       0.09       0.09.25  0.09.5 

20,719  ft.    curb    0.30  0.24            0.24       0.27  0.28 

2,614  ft.  curb  and  gutter 0.60  0.61           0.50      0.50  0.55 

800  sq.  ft.  alley  crossing 0.14  O.U           0.14       0.14  0.13 

1,600  ft.    8-ln.   vltr.   pipe 0.50  0.45            0.50       0.45  0.44 

1.165  ft.    10-ln.   vltr.    pipe 0.60  0.56            0.60       0.65  0.57 

200  ft.    12-ln.    vltr.    pipe 0.65  0.64            0.65       0.65  0,73 

816  ft.  16-ln.  vltr.  pipe 1.20  1.19           1.20      1.50  1.50 

4  manholes     42.00  42.00          40.00     40.00  45.00 

17  catch   basins    18.00  18.00          18.00     18.00  26.00 

1  outlet  for  storm  sewer   6.00  6.00           6.00     10.00  6.00 

1  check  valve  14.00  16.00          16.00     20.00  lii.OO 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


1 


PROPOSED     WORK. 

Madison,  Wis. — G.  R.  Bascom,  Madison, 
has  been  delegated  by  Madison  Board  of 
Commerce  to  make  a  study  of  the  garbage 
disposal  plant  at  Pontiac,  Mich,  it  is 
planned  to  make  a  short  test  on  the 
plant  as  a  whole  to  determine,  if  possible, 
the  value  of  the  by-products  obtained  in 
the  reduction  of  the  garbage  the  cost  of 
operation  and  net   revenue. 

PRICES     AND     LETTINGS. 
■klndicatea  award  of  contract. 

♦Philadelphia,  Pa. — Contract  for  col- 
lecting and  disposal  of  garbage  during 
1916  awarded  by  Director  Cooke  of  Dept. 
Public  Works  to  Penn  Reduction  Co.,  Bul- 
letin Bidg.,  at  $373,588. 


HYDRAULIC  CONSTRUC- 
TION    AND     RIVER 
IMPROVEMENTS 


PROPOSED     WORK. 

Pier— Atlantic  City,  N.  J.— The  Pier 
Realty  &  Holding  Company  (Alfred  E. 
Burk,  Philadelphia,  Pres.)  plans  extend- 
ing the  Gardner  Pier  15O0  ft.  further  sea- 
ward. 

Flood  Protection  Bonds — Erie,  Pa. — 
Flood  protection  and  grade  crossing  elim- 
ination bonds  amounting  to  $150,000  have 
been  sold. 

Harbor  and  Improvements  Bonds — 
Miami,  Fla. — Harbor  and  improvements 
bonds  amounting  to  $450,000  have  been 
sold. 

Dredging  —  Cleveland,  Ohio,  —  Contract 
soon  to  be  let  for  dredging.  Bids  will  be 
asked  on  two  propositions,  one  to  dredge 
if  river  refuse  is  dumped  at  the  point  far 
out  in  the  lake  and  the  other  if  deposited 
close  to  the  shore  between  I2ast  Ninth  and 
East  Twenty-sixth  Streets.  This  work 
is  in  connection  with  the  new  union  sta- 
tion, E.  B.  Thomas,  City  Engineer  in 
charge  river  and  harbor  Improvements. 

Dam— Dublin,  Ohio.— R.  H.  Royce  and 
C.  F.  Bahrke,  Engineers  of  the  Franklin 
County  Conservancy  District.  Columbus, 
are  preparing  plats  of  Green  Camp.  Pleas- 
ant and  Prospect  Township  along  Scioto 
River,  and  Waldo  and  Richland  Town- 
ships, along  Whetstone  River,  prepara- 
tory to  constructing  a  dam  on  Scioto  at 
Dublin  and  a  dam  above  and  another 
below  Delaware",  In  Scioto  River. 

Docks — Superior,  Wis, — Reported  Great 
Northern  R.  R.  (A.  H.  Hogeland.  Ch. 
Kngr..  St.  Paul,  Minn.)  contemplates  in 
the  new  year  replacing  ore  dock  No.  3  and 
making  extensive  repairs  to  docks  Nos.  1 
and  2. 

Drainage. — Onawa,  Iowa, — Board  Super- 
visors have  been  petitioned  to  construct  a 
drainage  system  in  Soldier  Valley  from- 
Ute  to  the  Harrison  County  Line.  C. 
Moriarty,  Sioux  City,  has  been  appointed 
engineer. 

Drainage — Sac  City,  Iowa. — Contract 
will  be  let  about  April  1  by  Board  Super- 
visors for  drainage  work.  including 
straiKlitening  and  deepening  of  Bovcr 
River  and  drain  Goose  Pond.  Cost  $S1.00ii 
.'^eth  Dean.  Engineer.  Glenwood.  .\ddress 
County  Auditor,  Sac  City. 


January  l,  1916 


EPTGINEERING    RECORD 


Pier — New  York,  N.  Y. — Following  are  unit  tlgures  of  the  four  lowest  bids  opened 
Dec.  28  by  Liepartment  of  Docks  and  Ferries,  New  York,  for  widenintf  pier  at  West 
Fifty-seventh  Street;  also  for  Improvlnir  West  Fifty-sixth  Street  Pier,  Borough 
Manhattan — (a)  George  B.  Spearln,  90  West  Street,  $129,345;  (b)  Lawrence  Con- 
tracting Company,  2409  Walton  Avenue,  Bronx  Borough,  1129,900:  (c)  Bart  S. 
Cronin  Company,  $130,000;    (d)   Isaac  J.  Stander,  $134,700: 

(a)  (b)  (o)  (d) 

Widening  Fifty-seventh    Street    Pier $109,037     $100,000    $112,000     $114,700 

Ikying  concrete   surface  and   shed   foundation   on 

Fifty-sixth    Street    Pier 12,216        19,900        12,500        12,400 

Concrete  surfacing  and  bulkheadlng  work  between 

the    two    piers 8,033        10,000  5,500  7,600 


Ditch — Albert  Lea,  Minn.— County  con- 
sidering building  Ditch  No.  30,  to  cost 
f;20,000.  Petitions  received  for  construct- 
ng  county  ditch  No.  31,  cost  $20,000;  sur- 
veys completed  for  Judicial  Ditch  No.  2, 
cost,  approximately,  $75,000.  Contract  will 
be  let  about  March.  Fred.  Tavis,  County 
Auditor;  R.  G.  Llndgren,  County  Surveyor. 

Ditch — International  Falls,  Minn. — 
Following  open  ditch  work  will  be  con- 
tracted for  during  1916  (E.  W.  Kibby, 
County   Engineer) : 

Judicial  Ditch  No.  21— Length  17.74 
miles,    average   base   4.5    ft.;    average   cut 

6.6  ft.;  yardage  249,257  cu.  yd.;  clearing 
136.65  acres;  grubbing  53  acres;  11  bridges 
will  be  constructed  in  connection  with 
the  work  and  46  culverts.  Work  will 
have  to  be  done  with  a  walking  dredge 
and  is  from  3  to  9  miles  from  the  rail- 
road; estimated  cost  $43,517.  Contract 
to   be  let   In   February. 

Judicial  Ditch  No.  22— Length  60.16 
miles;  average  base  5  ft.;  average  cut 
6.4  ft.;  yardage  854,988  cu.  yd.;  clearing 
848.24  acres;  grubbing  185  acres;  33 
bridges  and  101  culverts  In  contract; 
part  of  work  with  walking  dredge  and 
part  with  floating  dredge;  distance  from 
railroad  is  from  1  to  14  miles;  total  cost 
1134,530.  Contract  will  probably  be  let 
In   February. 

Judicial  Ditch  No.  25— Length  19.47 
miles;    average    base    4    ft.;    average    cut 

6.7  ft.;  yardage  268,461  cu.  yd.;  clearing 
165  acres;  grubbing  90  acres;  11  bridges, 
and  28  culverts  in  contract.  Work  to  be 
done  with  walking  dredge.  Distance  from 
railroad  5  to  8  miles;  estimated  cost  $46,- 

,214;   contract  to  be  let  In  February. 

Drainage — Birmingham,  Mo. — About  ten 
miles  of  levee  to  be  constructed  in  Bir- 
mingham Drainage  District  at  a  cost  of 
J 350.000  according  to  plans  by  Brooks  & 
acoby,  Kansas  Ctiy,  Mo.  J.  H.  Powell, 
Secy.  Birmingham  Drainage  Dist.,  312 
Reliance  Bldg.,   Kansas  City,  Mo. 

Drainage  Bonds,  Angleton,  Tex. — Bonds 
amounting  to  $80,000  for  Angleton  Drain- 
age District  have  been  sold  by  A.  R. 
Rucks,  County  Judge.  T.  A.  Munson, 
County  Engineer,  Angleton. 

Wharf — Houston,  Tex. — New  bids  will 
soon  be  asked  for  constructing  the  con- 
crete wharf.     E.  E.  Sands,  City  Engineer. 

Extend  Wharf — Los  Angeles,  Cal. — City 
granted  permission  to  construct  a  1700-ft. 
addition  to  the  Mormon  Island  channel 
wharf. 

Dam — San  Diego,  Cal. — City  has  applied 
to  Los  Angeles  F'ederal  Land  Office  for 
permission  to  construct  a  160-ft.  dam  in 
San  Diego  River,  from  which  aqueduct 
and  pipe  lines  will  be  constructed  into  the 
University  Heights  reservoir;  approxi- 
mately 22,000,000  gals,  could  be  secured 
daily  according  to  estimate.  Cost  of 
project  about  $2,000,000.  H.  A.  Whitney, 
City  Hydraulic  Engineer. 

Water  Front  Improvements — San  Diego, 
Cal. — Ocean  Beach  section  voted  follow- 
ing water  front  improvements:  800-ft. 
Jetty  at  Narragansett  Avenue,  cost  $35,- 
000;  220-ft.  Jetty  at  entrance  to  False  Bay. 
$48,000;  concrete  pleasure  pier,  20  x  800 
ft.,  cost  $28,000;  steps  and  walks,  $4,000: 
two  tjreakwaters,  $3,000, 

Irrigation- Phoenix,  Arlr. — City  Com- 
mission adopted  an  ordinance  making  ofll- 
ciai  plans  and  specifications  yirepared  by 
J.  B.  Girard.  City  Engineer,  for  the  pro- 
posed pipe  line  from  Seventh  Street  to 
Seventli  Avenue  to  carry  the  Salt  River 
canal  along  Van  Buren  Street  a  distance 
of  approximately  5500  ft.  Plans  provide 
for  a  redwood  stave  conduit  with  wood 
asphaitically  treated. 

Drainage— Salt  Lake  City,  Utah.— Tlntlc 
Tunnel  Company  Incorporated  with  F.  C. 
Richmond,  D,  R.  Beebe  and  others  for 
the  purpose  of  draining  the  eastern  and 
southern  sections  of  Titanic  region.  A 
tunnel  about  five  miles  long  is  to  be 
driven  from  head  of  Goshen  Valley  under 
the  district  starting  at  an  elevation  of 
BOOO  feet  and  driven  on  a  grade  of  about 
12  feet  to  the  mile.  Tunnel  will  accommo- 
date a  double  track  electric  railway  and  a 
drainage  ditch  to  carry  heavy  flow  of 
water. 

BIDS     DESIRED. 

Dams — Norfolk,  Va. — Until  Jan.  8,  by 
Board  Control,  for  furnishing  material 
and  rebuilding  three  dams  and  spillways. 
T,  B.  Dornin,  Engr.  in  Charge  Water 
Dept 

Fill— Jacksonville,  Fla.— Until  Jan.  4,  by 
Secretary  Port  Commission,  for  filling  to 
grade  Pier  No.  2,  to  consist  of  16,000  cu. 
yds.  to  be  dredged  from  St.  Johns  River. 
F.  W.    Bruce.  Cli.  Engr.  of  Comn. 

Ditch — Memphis,  Tenn. — Reported  de- 
sired until  Jan.  15.  by  Earl  McDanlel, 
Secy.  Wyanconda  River  Drainage  Dist., 
No.  1,  for  17.3  miles  drainage  ditch. 


Ditch— Huntington,  Ind.— Until  Jan.  9, 
by  Andrew  Kilty,  Co.  Comr.,  for  ditch  In 
Salomonle  Township. 

Ditch— Parr,  Ind.— Until  Jan.  15,  by  J. 
E.  Alter,  Supt.  of  Construction,  for  con- 
structing ditch. 

Rods  for  Tunnel — Los  Angeles,  Cal. — 
Until  Jan.  11  by  Department  Public  Serv- 
ice for  furnishing  reinforcing  bars  to  be 
used  In  tunnel  work  and  other  improve- 
ments at  San  Francisquito  Canyon  hydro- 
electric plant.     James  P.  Broman,  Secy. 

Drainage — Tempe,  Ariz. — Until  Jan.  14 
(readvertlsement),  by  Board  of  Directors 
Iiistrlct  No.  1  (J.  W.  Miller,  Chmn.), 
Maricopa  County,  for  constructing  8.4 
miles  main  open  drain  ditch,  northerly 
portion  approximately  40,300  ft.  from  6 
to  12,5  ft.  deep;  southerly  portion  ap- 
proximately 4000  ft.  from  6  to  1  ft.  deep; 
il  structures,  consisting  principally  of  re- 
inforced concrete,  at  various  points  where 
line  of  proposed  ditch  intersects  highways, 
canals  and  ditches.  L.  G.  Knlpe,  Engr., 
16  South  Second  Avenue,  Phoenix. 


PRICES     AND     LETTINGS. 

■tclndicatea  award  of  contraol. 

Dredging — New  York,  N.  Y. — Following 
are  bids  opened  Dec.  14  by  U.  S.  Engi- 
neer, New  York,  for  dredging  in  Newark 
Bay  and  Passaic  River,  N.  J. — (a)  scow 
measurement,  (b)  place  measurement:  L. 
T.  Gaylord,  Park  Row  Building,  (a)  13.67 
cts. ;  Standard  Engineering  Company,  11 
Pine  Street,  (b)  18.35  cts.;  Morris  &  Cum- 
ings  Dredging  Company.    17  .State   Street, 

(a)  14.89  cts.;  Seely  Engineering  Com- 
pany, Inc.,  30  Church  Street,    (a)   28  cts., 

(b)  29  cts.;  Maryland  Dredging  &  Con- 
tracting Company,  1615  Fidelity  Building, 
Baltimore,  Md.,  17.9  cts.;  P.  Sanfqrd  Ross, 
Inc.,  277  Washington  Street,  Jersey  City, 
16  cts. 

:4rWaterway — Trenton,  N.  J. — Contract 
for  constructing  the  first  unit  of  the 
Manaquan  River  Barnegat  Bay  Inland 
waterway  awarded  by  State  Board  of 
Commerce  and  Navigation  to  Rlckards 
Dredging  Company,  Philadelphia,  Pa.,  at 
15.8  cts.  per  cu.  yd.  Total  cost  about 
$20,000. 

Dredging  and  Dock — Miami,  Fla. — Fol- 
lowing are  reported  four  lowest  bids 
opened  Dec.  22  by  City  Council  for  exca- 
vating slip,  a  turning  basin  and  a  channel 
across  Biscayne  Bay;  also  constructing  a 
concrete  dock.  Isham  Randolph  &  Com- 
pM.ny,  Harbor  Engineers,  Room  28,  Real 
Estate  Building: 

Channel  Improvement — 1,194,000  cu.  yd. 
earth  and  sand  excav.  and  467,000  cu.  yd. 
rock  excav.  (a)  sand,  (b)  rock:  Home 
Dredging  Co.,  Mobile,  Ala.,  (a)  9  cts.  (b) 
70  cts.,  total  $434,530;  American  Dredging 
Co.,  Galveston.  Tex.,  (a)  10  cts.,  (b)  55 
cts.;  L.  T.  Gaylord,  New  York,  (a)  10  cts., 
(b)  58  cts.;  Bowers  Southern  Dredging 
Co.,  Galveston,  Tex.,  (a)  10  cts.,  (b)  48 
cts. 

Dock — Hlllyer  Spinney  Co.,  Jackson- 
ville. $57,069;  McGrlffln  &  Heyer,  Tampa, 
$64,848;  A.  J.  Trigg  &  Son,  Tampa,  $68,- 
268,  and  E.  P.  Maule,  West  Palm  Beach, 
$72,554. 

■^Wharf — New  Orleans,  La. — Contract 
for  constructing  wharf  at  U.  S.  Quarantine 
Station  awarded  Lester  F.  Alexander,  New 
Orleans,  at  $11,360. 

Bridge  at  Locks — Louisville,  Ky. — .See 
"Bridges." 

♦Wharf — Houston,  Texas. — Contract  for 
constructing  sheds  and  railroad  tracks  at 
Municipal  Wharf  No.  1  awarded  James 
Stewart  &  Company,  at  $21,360.  Other 
bidder,  Horton  &  Horton,  Houston,  $21,- 
900. 

-A-lrrlgatlon  —  Dorrls,  Cal.  —  Reported 
contract  awarded  Chapman  &  Company, 
Klamath  Falls,  to  construct  for  Butte 
Valley  Land  Company  a  ditch  ten  miles 
long  with  laterals.  A  reservoir  will  also 
be  constructed  to  furnish  the  town  with 
water. 


ELECTRIC  RAILWAYS 


PROPOSED     WORK. 

New  York,  N.  Y. — Contract  to  be 
awarded  (hiring  1916  by  the  Public  Serv- 
ice (commission,  154  Nassau  Street,  New 
York,  including  Subway — Route  26.  part  of 
Steinwav  tunnel;  Route  45.  Nassau  and 
Broad  Street  line;  Route  12.  Sections  IB 
and  2A.  part  of  Eastern  Parkway  line: 
lioute  8,  Sections  1.  2.  4  and  5.  part  of 
Fourteenth  Street -Eastern  District  Line; 
Route  61,  Sixtieth  Street  tunnel.  Elevated 
— Route  31,  Livonia  Avenue  Line;  Route 
8.  .Section  6.  part  of  -Fourteenth  Street 
Eastern  District  Line,  Utica  Avenue  Line. 


.^bont  50,000  tons  of  steel  for  subway  and 
about  an  equal  amount  for  elevated  con- 
struction will  be  required  for  these  con- 
tracts. In  addition  about  3000  tons  of 
rail  will  be  required  during  coming  year. 
Elevated  constructing  includes  about  24 
miles  of  track  and  subway  construction, 
including  about  12  miles  of  track  are  In- 
volved. 

Salem,  N.  J.— The  Board  Public  Utility 
Comrs.  approved  general  plan  of  Salem 
and  Pennsgrove  Traction  Company  to 
construct  a  line  from  Salem  to  Penns- 
grove. 

New  Milford,  Pa. — Scranton  &  Btng- 
hamton  It.  R.  Co.  (T.  C.  Dougherty,  Ch. 
Engr.,  Scranton)  contemplates  construct- 
ing 20  miles  of  track  between  Heart  Lake, 
New  Milford  and  Hallstead. 

Butler,  Pa. — Surveys  being  made  by 
West  Penn  Traction  Co.  (W.  E.  Moore. 
Gen.  Mgr.,  Pittsburgh)  for  extension  of 
lines  In  Butler  Dist.  It  Is  proposed  to 
extend  lines  to  McFetrldge  coal  mines. 

Colllngdale,  Pa.— The  Philadelphia  & 
Garrettford  Street  Ry.  Co.  (C.  A.  Entre- 
kln,  Ch.  Engr..  Upper  Darby),  received 
franchise  from  Council  to  construct  line 
through  Colllngdale. 

Corny,  Pa. — The  Corry  &  Columbus 
Street  Ry.  Co.  expects  to  build  a  15-mlle 
line  between  Columbus,  Pa.,  and  Sher- 
man, Ky. 

Clearwater,  Fla. — Surveys  are  being 
made  for  an  electric  railway  to  be  con- 
structed from  Tampa  to  Clearwater  on 
west  coast,  distance  of  30  miles.  A  bridge 
consisting  of  160  ft.  steel  draw  span  and 
about  2  miles  of  wood  approaches  will  be 
constructed  in  connection  with  the  line. 
E.  W.  Parker,  Curry  Bldg.,  Clearwater,  is 
Interested. 

Nashville,  Tenn.— The  Nashvllle-Gal- 
latln  Interurban  Ry.  Co.  (H.  H.  May- 
berry,  Pres. ),  contemplates  constructing 
extensions  in  central  Tennessee;  con- 
struction of  another  line  to  Springfield 
and  an  extension  from  Springfield  to 
Adalrvllle  and  Russellville,  Ky.,  among 
contemplated  Improvements.  Jas,  E. 
Caldwell,  Pres.  Fourth  and  First  National 
Bank,   Nashville,   said   to  be  interested. 

Jackson,  Mich. — Further  construction 
plans  announced  here  following  merger 
by  Michigan  Railway  Company  of  various 
gineers  making  surveys  for  construction 
of  electric  line  from  Owosso  to  .Saginaw 
electric  lines  of  Southern  Michigan.  En- 
or  Flint.    J.  F.  Collins,  Jackson,  Gen.  Mgr. 

Des  Moines,  la. — In  connection  with  re- 
habilitation of  city  lines.  The  Des  Moines 
City  Ry.  Co.  will  construct  an  11  mile 
extension  of  the  Colfax  line  to  Newton. 
New  interurban  lines  are  also  planned  to 
Indlanola,  Wlnterset,  Red  Oak  and  event- 
ually to  Omaha. 

Rochester,  Minn. — Reported  the  St. 
Paul  Southern  Electric  Ry.  Co.  (K.  A. 
Schaller,  Supt.,  Hastings),  proposes  con- 
structing a  line  from  Hastings  to  Roches- 
ter, distance  of  64  miles,  during  1916. 

Parsons,  Kan. — Kansas  Southern  Trac- 
tion Co.  Incorporated  to  construct  a  line 
from  Parsons  to  Cofteyville  and  from 
Parsons  to  Columbus,  about  70  miles. 
Capital  $100,000.  Among  Incorporators: 
Pliilip  Strack  of  Parsons,  and  John  M. 
Page   of   Topeka. 

Santa  Fe,  Mo. — The  Mexico  Invest- 
ment &  Constr.  Co.  of  Mexico,  Mo.,  con- 
templates constructing  10  miles  new  line 
between  Santa  Fe  and  Perry  during 
1916, 

Caney,  Okla. — Plans  being  considered 
by  Kansas-Oklahoma  Electric  Ry.  Co. 
to  build  a  line  between  Caney  and  Dewey, 
where  connection  will  be  made  with  the 
Bartlesville  Interurban  Ry.  S.  M.  Porter, 
Caney,    is   Interested. 

Guthrie,  Okla. — Guthrle-Edmond  Elec- 
tric Rv.  Co.  incorporated  to  construct  a 
railway  from  Edmond  to  Guthrie,  dis- 
tance of  15'/4  miles;  capital  $500,000. 
Among  incorporators:  Burke  Shartel  and 
Charles  Hoopes,   both   of  Oklahoma  City. 

Los  Angeles,  Cal. — Pacific  Electric 
Company  (George  E.  Plllsbury,  Ch.  Engr., 
Los  Angeles),  has  been  directed  by  City 
Council  to  submit  plans  for  elimination 
of  grade  crossings  at  Rose  Hill;  approxi- 
mately one  mile  of  line  must  be  elevated. 

Pacific  Electric  Ry.  (Geo.  E.  Plllsbury, 
Ch.  Engr.,  Los  Angeles),  granted  fran- 
chise by  county  to  construct  approxi- 
mately 1200  ft.  of  track  on  Bandlnl,  near 
San  Pedro. 

Salt  Lake  City,  Utah.— See  "Hydraulic 
Construction    and    River    Improvements." 

Caldwell,  Idaho.— The  Caldwell  Trac- 
tion Co.  win  electrify  the  11  miles  of 
Wilder  Branch  of  Oregon  Short  Line  R. 
i(.   Co.,  recently  leased  to  them. 

Twin  Falls,  Idaho. — A  preliminary 
survey  is  being  made  and  work  will  soon 
begin  on  20-mile  extension  to  Castleford 
bv  Twin  Falls  Railroad  Co. 


PRICES     AND     LETTINGS. 
■klndicatea  award  of  contract. 

*New  York,  N.  Y. — Public  Service  Com- 
mission, 154  Nassau  Street,  authorized 
N.  Y.  Municipal  Railway  Corporation  to 
award  contract  for  reconstruction  of  the 
Brighton  Beach  line  (bids  opened  Dec.  6) 
to  Inter-Contlnental  Construction  Com- 
pany, 216  Rogers  Avenue,  Brooklyn,  at 
$1,110,000. 

Ik-Newark,  N.  J. — Contract  awarded 
American  Bridge  Company,  New  York,  for 
800  tons  of  structural  steel  needed  In  the 
power  house  of  the  Public  Service  Elec- 
tric Company. 

Pearl  Harbor,  Hawaii— Lowest  bid 
opened  Dec.  18  by  Chief  Bureau  of  Yards 
and  Docks,  Navy  Department,  Washing- 
ton, D.  C,  for  constructing  a  marine  rail- 
way at  Naval  Station,  Pearl  Harbor,  sub- 
mitted by  United  States  Steel  Products 
Company,  30  C^hurch  Street,  New  York,  at 
$21,906,  net  price  for  structural  steel  ship 
cradle,  complete  with  rollers  and  roller 
frames  and  $26,578  same,  except  material 
to  be  delivered  f.o.b.  naval  station.  Pearl 
Harbor. 


RAILROADS 


BIDS     DESIRED. 

New  York.  N.  Y.— Until  Jan.  14  by  Pub- 
lic Service  Commission  for  First  District, 
154  Nassau  Street,  for  constructing  Sec- 
tion No.  2-A,  Route  No.  12,  a  part  of  the 
Broadway-Fourth  Avenue  Rapid  Transit 
R.  R.  known  as  Eastern  Parkway  sub- 
way, in  Brooklyn. 


PROPOSED     WORK. 

Philadelphia,  Pa.— See  "Prices  and  Let- 
tings." 

Bryson  City,  N.  C. — Alaska  Valley  R.  R. 
Company,  main  office  In  Bryson  City,  in- 
corporated to  construct  a  railroad  12  miles 
long  from  Bryson  City  to  the  Falls  on 
Alaska  Creek.  J.  E.  Coburn,  Bryson  City, 
one  of  the  Incorporators. 

Raleigh,  N.  C— The  Alarka  Valley  R.  R. 
Co.,  chartered  to  construct  railroad  from 
Bryson  City  to  Alarka  Creek  to  extend  12 
miles  through  Swain  County.  Incorpor- 
ators. Arthur  Brooks,  Buckhannon.  W. 
Va,,  Leslie  Brooks  and  Irene  J.  Brooks, 
both  of  Bryson  City. 

Pine  Bluff,  Ark.— George  B.  Blanchard, 
Chicago,  111.,  consulting  engineer,  is  re- 
ported taking  steps  to  construct  a  rail- 
road, either  steam,  oil  or  electric,  from 
Pine  Bluff  to  some  point  on  the  Missis- 
sippi River  and  has  received  permission 
from  the  Free  Bridge  Commissioners  to 
operate  the  railroad  over  the  free  bridge. 

Rush,  Ark.- The  Yellville-Rush  &  Min- 
eral Belt  Railway  Company  formed  with 
J.  C.  Shepard,  of  Rush,  president,  to  build 
a  railroad  19  miles  long  connecting  with 
White  River  division  of  the  Iron  Moun- 
tain System  at  Yellville  Station,  Ark. 

Orange,  Tex. — Lutcher  &  Moore,  lumber 
manufacturers,  of  Orange,  owners  of  the 
Gulf,  Sabine  &  Red  River  Railroad,  have 
decided  to  extend  the  line  from  Starks, 
La.,  to  a  connection  with  the  Santa  Fe's 
Louisiana  line  at  Merryvllle,  a  distance  of 
about  35  miles. 

Clovls.  N.  M.— Reported  Santa  Fe  R.  R. 
(C.  F.  W.  Felt,  Ch.  Engr.  of  system,  Chi- 
cago, 111.)  plans  constructing  extensions 
of  their  lines  in  several  directions  from 
Clovls. 

Seattle,  Wash.— J.  R.  West,  Ch.  Engr. 
Port  Commission,  submitted  following 
estimates  to  Commission  for  construction 
of  proposed  belt  line  railroad:  Smith 
Cove  to  Salmon  Bay,  $113,000;  Ballard  to 
Fremont.  $160,000;  car  ferry.  $45,000;  East 
Marginal  Way  Line,  $30,000.  Total, 
$348,000. 

Wenatchee,  Wash.— Reported  Great 
Northern  Railway  Co.  (A.  H.  Hogeland. 
Cni.  Engr.,  St.  Paul,  Minn.)  will  construct 
branch  line  from  Pateros  into  Methow 
Valley;  also  expects  to  electrify  main 
line  over  Cascade  Mountains  and  over 
OrovUle-Wenatchee  branch  during  the 
coming  year. 

Martinez,  Cal.— Judge  Clifford  McClel- 
lan.  Merchants  Natl.  Bank  Building,  San 
Francisco,  reported  Interested  In  building 
a  railroad  a  distance  of  7  miles,  connect- 
ing this  city  with  Concord  and  the  main 
line  of  the  Oakland,  Antloch  and  Eastern 
R.    R.   at  Concord. 

PRICES     AND     LETTINGS. 
■trlndicatea  award  of  contract. 

-IkPhlladelphla,  Pa.— Following  are  bids 
opened  recently  by  Department  of  Public 
Works  for  grading  in  connection  with  the 
elimination  of  grade  crossings  on  the 
Chestnut  Hill  Branch  of  the  Pennsylvania 
R.  R.:  R.  P.  Bennis,  C^ew  and  Price 
Streets,  $15,256  for  Chelton  Ave.;  E.  I. 
Karrlck,  $4,879  for  Hortler  Street,  and  F. 
D.  Bucklnus,  $21,250  for  St.  Martins  Lane. 
All  grade  crossings  on  this  branch  are  to 
be  eliminated  at  a  cost  of  $700,000.  to  be 
divided  between  the  city  and  the  Pennsyl- 
vania R.   R. 

-^Knoxvllle,  Tenn. — Contract  awarded 
Oliver  &  Hill,  KnoxviUe,  for  constructing 
three-mile  railroad  extension  in  Blount 
County  to  .the  dam  site  of  a  power  plant 
constructed  by  the  U.  S.  Government. 

♦Midland,    Tex. — Contract    awarded    by 

Midland    &    Northwestern    R.    R.    to  J.   A. 

Hunter    of    Strawn    for    constructing    the 

grade  of  the  proposed  line  between  Jilld- 

land  and  Seminole,  65  miles. 
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PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK. 

Boston,  Mass. — Site  purchased  on  Blag- 
den  Street  for  annex  to  Public  Library. 
for  which  tlTO.OOO  Is  available.  Address 
the   Mayor. 

Lowell,  Mass.— Plans  prepared  by 
Henry  L.  Rourke,  Hildreth  BuUding.  for 
".'?"  school,  adopted  by  Municipal  Coun- 
eU.     Address  City  Clerk. 

A"'".'^^!,  „■!?■"•— Cl'y  CouncU  appropri- 
ated $220,000  for  erecting  two  16-room 
Bchoote,  one  in  Ward  2,  the  other  in 
Ward   6. 

,,7^"*"i"'  Mass.— James  E.  McLaughlin, 
111  Dorchester  Street,  Boston,  is  architect 
for  armory  to  be  erected  here. 

Barrlngton,  R.  I. — Plans  being  prepared 
^Martin  &  Hall.  Union  Trust  Building, 
ft^vldence,  for  two-story  and  basement, 
88  X  112  ft.  brick  school.  Address  School 
Board. 

^?"'d'"  JtJ"<«'  "•  I —Plans  being  pre- 
pared by  Walter  F.  Fontaine,  285  Main 
Street,  Woonsocket,  for  a  three-story, 
207  X  95  ft.,  and  a  two-story,  30  x  90  ft. 
brick  addition  to  State  Sanatorium. 

Buffalo,  N.  Y.— Aldermanic  Schools 
Committee  voted  to  recommend  to  Board 
of  Education  purchase  of  land  adjoining 
School  No.  1  on  Seventh  Avenue,  for  pur- 
pose of  erecting  an  eight-room  brick  ad- 
dition to  relieve  congestion  in  Schools 
Nos.    1,   2   and  3. 

Syracuse,  N.  Y.— Common  Council  au- 
thorized $113,000  bonds  for  purchase  of 
additional  land  and  enlargement  of  Wlll- 
tem  McKlnley,  Townsend  and  Seymour 
Schools. 

Stepp  being  taken  to  erect  Euclid  and 
Franklin  Schools.  Address  Board  of  Edu- 
cation. 

^  Syracuse,  N.  Y.— Board  of  Contract  and 
»"PPl.v  Dec.  21  voted  to  readvertise  for 
bids  for  erecting  comfort  station  on  North 
Side  market. 

Wllllamsvllle.  N.  Y.— Board  of  Educa- 
tion considering  erecting  new  high  school. 

Jersey  City,  N.  J.— Plans  completed  by 
John  T.  Rowland,  100  Sipp  Avenue,  for 
erecting  P>ublic  School  No.  16  on  Wash- 
ington Street;  estimated  coat  $150,000. 

Paterson,  N.  J.— School  bonds  for  $250,- 
000  will  be  sold  Jan.  6,  by  Board  of  Fi- 
nance (John  J.  Brophy,  Clk.). 

Pittsburgh,  Pa.— Reported  John  P. 
Brennan.  5941  Alder  Street,  has  completed 
plans  for  two-story  and  basement,  brick 
and  sandstone  refector>-  building  to  be 
erected  on  City  Poor  Farm  at  Marshalsea; 
estimated  cost  about  $45,000. 

School  bonds  for  $2,500,000  reported 
sold.     Address  Board  of  Public  Education. 

Tyrone,  Pa. — Council  considering  erect- 
VS?  city  hall  on  Logan  Avenue  and 
Eleventh   Street.     Address  City  Clerk. 

Charleston,  W.  Va.— Reported  contract 
win  be  let  in  January  for  three-story,  re- 
Inforced-concrete,  brick,  steel  and  stone 
or  terra  cotta  addition  to  St.  Francis  Hos- 
pital on  Laldley  Avenue:  cost  $40,000.  W. 
P.  Ginther,  Archt..  Everett  Building, 
Akron,   Ohio. 

Huntington,   W,    Va,— Plans   being  pre- 

gared  for  Physical  Education  Building  to 
e  erected  next  summer  at  Marshall  Col- 
lege.   Address  C.  I.  Woodley,  President. 

Oobson,  N.  C— Plans  will  be  completed 
about  March  for  the  proposed  court  house. 
J.  B.  Sparger,  Chmn.  County  Commis- 
sioners. 

Greenville,  8.  C. — Council  approved 
plans  prepared  by  J.  E.  Sirrlne  of  Green- 
ville, for  city  hall  and  auditorium,  and 
appropriated  $75,000  for  same. 

Macon,  Ga.— C.  R.  Ellis  of  Macon,  se- 
lected by  Board  of  Education  to  prepare 
plans  for  Vineville  School;  cost  $40,000. 

Savannah,  Ga.— Auditorium  Commis- 
sion accepted  plans  prepared  by  Henrik 
Wallin,  23  Abercorn  Street,  for  auditorium 
to  be  erected  here. 

Annlston,  Ala. — School  improvement 
bonds  amounting  to  $25,000  sold.  J.  L. 
Wikle,    Mayor. 

Bristol,  Tenn.— City  Commission  passed 
ordinance  providing  for  sale  of  $60,000 
school   bonds. 

Clarksvllle,  Tenn.— School  Board  accept- 
ed plans  for  addition  to  High  School:  cost 
about   $27,000. 

Covington,  Ky. — School  Commissioners 
selected  site  on  MadjBon  Pike  for  high 
school  to  be  erected  at  cost  of  $165,000. 

Cincinnati,  Ohio.— Board  of  E^ducation 
engaged  architects  to  prepare  plans  as 
follows:  S.  Hannaford  &  Sons.  Hulbert 
Block,  for  proposed  Hoffman  School,  on 
Walnut  Hills;  cost  not  to  exceed  $175,000; 
Bausmith  &  Drainie,  Gerke  Building,  for 
addition  to  McKlnley  School:  cost  not  to 
exceed  $40,000. 


Cambridge,  Ohio. — School  bonds  for 
$28,000  will  be  sold  Jan.  20,  by  Geo.  D. 
Dugan,  Clerk  Board  Jijducation,  Cam- 
bridge School  Dist. 

East  Youngstovifn,  Ohio. — Municipal 
building  bonds  for  $23,991  will  be  sold 
Jan.  S.  by  C.  R.  .4nderson,  Village  Clerk. 

Plain  City,  Ohio,— School  bonds  for  $30,- 
000  will  be  sold  Jan.  14  by  Board  Educa- 
tion Canaan  Township,  Rural  School  Dlst. 
(Clyde  Razell,  Clk.). 

Wheelersburg,  Ohio. — Citizens  voted 
$35,000  bonds  to  erect  new  high  school. 
Address  Board  of  Education. 

Youngstown,  Ohio. — Contract  will  be  let 
about  March  by  Board  of  Education  for 
erecting  the  Pine  Hollow  School.  E.  R. 
Thompson,   Archt.,   Youngstown. 

Notre  Dame,  Ind.— Reported  a  $125,000 
Alumni  and  Knights  of  Columbus  Building 
is  to  be  erected  at  University  of  Notre 
Dame.  William  Maloney,  Secretary 
Alumni  Association. 

Port  Huron,  Mich.— Erection  of  new 
building  to  replace  old  Washington  School 
under  consideration  by  Board  of  Educa- 
tion. 

Owosso,  Mich. — Reported  election  to  be 
held  in  spring  to  vote  $30,000  bonds  to 
erect  new  fire  station  and  purchase  motor 
apparatus.     Address   City  Clerk. 

Ypsllantt,  Mich.— City  Council  voted  to 
purchase  site  on  South  Prospect  Street  to 
erect  hospital  for  which  August  Beyer  be- 
queathed $50,000. 

Shannon,  III. — Citizens  voted  $40,000 
bonds  to  erect  new  high  school.  Address 
Board   of  Education. 

Appleton,  Wis. — Next  spring  the  Myra 
Goodwin  Plantz  dormitory  is  to  be  erected 
at  Lawrence  College  at  a  cost  of  $70,000; 
Child  &  Smith  of  Chicago,  111.,  Architects. 

Bangor,  Wis,— Chandler  &  Clark  of  Ra- 
cine, engaged  to  prepare  plans  for  new 
school:  estimated  cost  $29,000.  Address 
Board  of  Education. 

Boone,  Iowa, — All  bids  opened  for  erect- 
ing courthouse  rejected  by  County  Board 
of  Supervisors.  New  plans  to  be  prepared 
and  bids  readvertised. 

Des  Moines,  lowfa, — Smith  &  KetCer, 
Youngerman  Building,  chosen  architects 
for  School  District  for  period  of  three 
years. 

Galva,  Iowa. — Plans  prepared  for  con- 
solidated school  to  cost  about  $48,000.  Ad- 
dress I.  E.  Baumgardner,  President  School 
Board. 

Waterloo,  Iowa. — Citizens  voted  $250,000 
bonds  to  erect  high  school  in  East  Water- 
loo District. 

Duluth,  Minn. — Competitive  plans  will 
be  asked  early  in  the  new  year  for  the 
new  city  hall,  to  cost  $400,000.  Address 
City  Clerk. 

School  Board  has  been  petitioned  to 
erect  a  fourth  junior  high  school. 

Hamllne,  Minn. — Board  Trustees  of 
Hamline  University  contemplate  erecting 
fine  arts  building,  dormitory  and  chapel 
to  cost   about   $250,000. 

Brownsville,  Teje.— Citizens  voted  $100,- 
000  bonds  for  erecting  high  school  and 
two  ward  schools.  Address  Board  Trus- 
tees,  Independent   School   District. 

Houston,  Tex. — Reported  contract  soon 
to  be  let  for  administration  building  of 
Eastwood  School,  to  be  erected  on  cottage 
plan.  Maurice  J.  Sullivan,  Archt.,  City 
Hall.     Address  School  Board. 

Orange,  Tex. — Contract  will  be  let  In 
lanuary  for  erecting  a  three-story,  fire- 
proof school,  reinforced  concrete  and 
brick,  to  cost  about  $85,000,  including 
equipment.  C.  H.  Page  &  Bro.,  Archi- 
tects, Austin.  George  W.  Curtis,  Secy. 
School  Bd. 

Sllsbee,  Tex. — School  Board  adopted 
resolution  to  issue  bonds  for  erecting  ten- 
room  brick  school. 

Chlckasha,  Okla. — Citizens  Dec.  21  voted 
$70,000  bonds  for  repairs  to  high  school. 
Contract  will  be  let  about  March.  Wil- 
liam F.  Ramey,  Secy.  Supt.  of  Schools. 

Olympla,  Wash. — Capitol  building  bonds 
for  $1,500,000  will  be  sold  Jan.  18  by  State 
Capitol  Commission. 

Seattle,  Wash. — Plans  being  prepared 
by  Edgar  Blair,  1426  Jackson  Street,  for 
proposed  West  Seattle  High  School  con- 
templated in  the  spring;  cost  $250,000. 
Address  Reuben  W.  Jones,  Clerk  School 
Board. 

Contract  soon  to  be  let  for  erecting  B. 
D.  Day  Grade  School;  cost  $60,000.  Edgar 
Blair,  Archt.,   1426  Jackson  Street. 

LodI,  Cal. — Citizens  Dec.  17  voted  $40.- 
000  bonds  to  erect  school.  Contract  will 
be  let  about  February.  Wright  &  Stone, 
Archts.,  Stockton.  O.  H.  Weihe,  County 
Clerk. 

Los  Angeles,  Cal,— Contract  will  be  let 
latter  part  of  ,Ianuary  by  Board  of  Super- 
visors for  erecting  county  hospital  to  con- 
sist of  $250,000  tuberculosis  hospital; 
$100,000  service  building  and  $26,000  power 
house.  Sub-contracts  will  Include  ele- 
vators,    plumbing,     heating,     pipe     lines. 


power  plant  equipment,  etc.  George  Low, 
(bounty  Architect;  Harry  Lelande,  County 
Cleric 

Riverside,  Cal. — Plans  approved  by  Re- 
gents of  the  University  of  California,  as 
prepared  by  Lester  H.  Hibbard,  Marsh 
Strong  Building,  Los  Angeles,  for  the 
citrus  experiment  station  to  be  erected 
here,  to  include  two -story  brick  and  tile 
administration  building,  one-story  labora- 
tory wings,  each  50  x  90  ft.,  and  a  resi- 
dence and  a  bungalow;  $125,000  available. 

San  Bernardino,  Cal. — Plans  completed 
by  Lyman  Farwell,  Story  Building,  Los 
Angeles,  for  erecting  brick  hospital  to  cost 
$130,000. 

San  Francisco,  Cal. — Board  of  Super- 
visors approved  decision  of  Board  of  Edu- 
cation to  erect  Redding  School,  to  consist 
of  18  rooms,  fireproof  construction,  at  Pine 
and  Larkin  Streets. 


•Belmont,  M ass.— Contract  for  erecUns 
high  school  (bids  opened  Dec.  20)  awaS. 
ed  Leighton-Mitchell  Company,  Boston,  at 
$119,840.  Next  three  lowest  bfddei? 
Tyson  Wenle  &  Company,  Boston,  $120.^ 
900;  John  W.  DufC,  Inc.,  Boston,  $123,760- 
and  Wm.  Crane  Company,  Boston,  $127  ' 
660.  Contract  for  plumbing  awarded  ^ 
F.  Keifer,  Watertown,  at  $5,915;  heatU 
Pierce  &  Cox,  Boston,  .$19,818,  and  elect] 
work,  Elwin  C.  Lewis,  Boston,  $10, 
Brainerd  &  Leeds,  Archts.,  Boston, 


760; 
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BIDS     DESIRED. 

Fort  Pierce.  Fla. — Until  Jan.  15  by  Board 
Public  Instruction  (J.  W.  Hodge,  Secy.) 
for  erecting  three-story  brick  school  to 
cost   $40,000. 

Key  West,  Fla.- Until  Jan.  31,  by 
James  A.  Wetmore,  Acting  Supervising 
Architect,  Washington,  D.  C,  for  con- 
struction, complete,  of  the  surgeons'  and 
attendants'  quarters  and  a  morgue  at  the 
U.  S.  Marine  Hospital,  Key  West,  adver- 
tised  in   Engineering   Record. 

Clarksdale,  Miss. — Until  Jan.  18  by  Com- 
missioners for  constructing  a  power  plant 
building  and  furnishing  and  erecting  cer- 
tain equipment  for  same  and  erecting  cer- 
tain other  equipment  for  the  light  and 
water  works  plants.  W.  G.  Shurgar  En- 
gineering Company,  Engineers,  Meridian, 
Miss.     M.  W.  Pumell,  City  Clk. 

Cherry  Grove,  Ohio. — Reported  desired 
until  Jan.  11,  by  Board  of  Education, 
Cherry  Grove  Rural  School  Dlst.  (Wm. 
Lewellen,  Clerk)  for  erecting  school. 
Separate  bids  for  heating.  Robertson  & 
Fahnestock,  Archts.,  Gerke  Building, 
Cincinnati. 

Delaware,  Ohio, — Until  Jan.  31,  by  W. 
Ott,  Clerk  Board  Education,  for  erecting 
school  for  the  Brown  Township  Rural 
Dlst.     Paul  Cayhlll,  Archt.,   Cleveland. 

Elkhart.  Ind. — Until  Jan.  10,  bv  Fred  E. 
Wilson,  Trustee  of  Osolo  Township,  at 
office  of  A.  H.  Ellwood  &  Son,  Archts., 
129%  S.  Main  Street,  for  erecting  school 
in  said  township. 

Terre  Haute,  Ind.  —  Until  Jan.  8,  by 
Board  Trustees  of  Schools  (Stella  C. 
Stlmson,  Secy.),  for  erecting  a  sixteen- 
room  school.  Johnson  &  Miller,  Archts., 
Brazil,  Ind. 

River  Rouge,  Mich. — Reported  desired 
until  Jan.  4,  by  Village  Clerk,  for  erect- 
ing two-story  and  basement.  60  x  82  ft. 
village  hall.  Probable  cost  $45,000.  Geo. 
J.    Haas,    1514    Kresge    Building,    Detroit. 

Tuscola,  III. — Reported  architects  will 
be  selected  Jan.  10,  by  Board  Education 
(E.  C.  C.  Kagey.  Secy.),  for  high  school 
in  Dlst.  No.  152.  Tuscola  Township;  $145,- 
000    bonds    available. 

Nevada.  Iowa.— Until  Jan.  24,  bv  J.  R. 
Larson,  Secy.  .School  Board,  Independent 
School  Dlst..  for  erecting  high  school. 
Separate  bids  for  heating  and  ventilating, 
plumbing,  electric  work,  etc.  Cost  $70,- 
000.  G.  L.  Lockliart,  Archt..  285-288  Bn- 
dlcott   Building,    St.    Paul,    Minn. 

OrtonvMle,  Minn.— Until  Jan.  12  (exten- 
sion of  date),  by  Bd.  Eduo.  (R.  B.  Hud- 
son. Secy.),  for  furnishing  materia!  and 
erecting  a  high  school;  also  plumbing, 
ventilating  and  heating  and  electrical 
work.  Probable  cost  J.SS.OOn.  E  F  Brom- 
hall.   Archt.,   Alworth  Building. 

St.  Louis,  Mo. — Reported  desired  until 
Jan.  4  by  E.  R.  Kinsey,  Pres.  Board  Pub- 
lic Service,  for  erecting  three  tuberculosis 
ward  buildings  at  Robert  Koch  hospital. 

Prescott,  Ariz. — Reported  competitive 
plans  and  specifications  until  .Tan.  10.  by 
County  Board  Supervisors  (T.  R.  Belcher, 
Clerk),  for  courthouse.  Probable  cost 
$200,000. 

Ogden,  Utah.— Reported  desired  until 
Jan.  8,  at  offlre  of  Shreeve  &  Madsen, 
Archts.,  215  Col.  Hudson  Building,  for 
erecting  Isolation  Hospital  on  county 
property  north  of  city  limits.  Harry 
Hales,  Co.  Clk. 

Lambton  Mllla,  Ont.— Until  Jan.  15,  bv 
Thos.  F.lliott.  Secy..  School  Board,  Lamb- 
ton  Mills,  for  erecting  school.  Ellis  & 
EUla,  Archts.,  Manning  Chambers,  To- 
ronto. 


PRICES     AND     LETTINGS, 
•^Indicates  award  cf  contract. 

Attleboro,  Mass. — Following  are  four 
lowest  bids  opened  Dec.  22  by  Supervising 
Architect,  Washington,  D.  C.  for  erecting 
U.  S.  Post  Office  (a)  limestone,  (b)  sand- 
stone: King  Lumber  Company.  Char- 
lottesville. Va.,  (a)  $81,475.  (b)  $90,000: 
Charles  W.  Wright,  Lynn,  (b)  $84,819-  W 

^\^L^„^?1'„*^T<^''-'  ^^'^  York,  (a)  $.S5,800, 
(b)  $90,000;  James  A.  Munroe,  North  At- 
tlebore,  (a)  $86,640;  Frymler  &  Hanna  Co., 
25  W.  Forty-fifth  Street,  New  York,  (a) 
$86,680,  (b)  $89,600;  Norcross  Brothers 
Worcester,   (bi   $89,900. 


Paterson,  N.  J. — Following  are  loweat 
bids  opened  Dec.  20  by  Board  of  Education 
tor  erecting  School  No.  10:  Mason  work 
also  carpenter  work,  Cona  Construction 
Company,  Hoboken,  $46,045  and  $24,06" 
respectively;  sidewalks,  etc.,  Sharpe  Con- 
struction Company,  Paterson,  $2,065;  con- 
crete work,  James  Mitchell  Company,  Jer- 
sey City,  $52,535;  steel  and  iron  work,  Liv- 
ingston-Stewart  Company,  Paterson,  $17  . 
550;  roofing  and  metal  work,  Bert  Gess- 
ler  Company,  Paterson,  $2,600;  plumbing, 
W.  Gordon  Corporation,  New  York,  $10,- 
414;  electric  work,  Bennett  &  Brown, 
Inc.,  Paterson,  $9,340.  J.  F.  Dunphey, 
Secretary. 

Philadelphia,  Pa.— County  Commission- 
ers opened  bids  recently  and  James  P. 
Farrell  &  Company,  1621  Sansom  Street, 
submitted  lowest,  as  follows:  Addition  to 
Court  Building  on  Twenty-first  and  Rac» 
Streets,  at  $32,200;  John  T.  Windrim, 
Archt.,  Commonwealth  Building;  and 
addition  to  Misdemeanants'  Court,  on 
Twelfth  and  Wood  Streets,  at  $28,900; 
Philip  H.  Johnson,  Archt.,  Land  Title 
Building. 

■ArContracts  for  erecting  31-room  fire- 
proof school  at  B  and  Westmoreland  Sts., 
known  at  John  B.  Stetson  School  (bids 
opened  Dec.  10),  awarded  as  follows: 
General  construction,  to  Melody  &  Keat- 
ing, 1218  Chestnut  Street,  at  $227,918; 
heating,  S.  Faith  &  Company,  2427  Penn- 
sylvania Avenue,  $33,411;  ventilating, 
John  A.  Call,  122  N.  Franklin  Street, 
$2,010;  plumbing,  Bulman  Brothers,  2532 
N.  Fifth  Street,  $11,837;  electric  work. 
Gates  &  Shepherd,  1516  Sansom  Street, 
$17,036.  J.  Horace  Cook,  Archt.,  2242 
Land  Title  Building;  William  Dick,  Sec- 
retary  Board   Education. 

■^Contract  awarded  F.  A.  Havens  Com- 
pany, 845  N.  Nineteenth  Street,  for  erect- 
ing one-story  and  basement,  brick,  stone 
and  concrete,  105  x  88  ft.  library  at  Mc- 
Pherson  Square  and  F  Street;  cost 
$43,000. 

■(^Washington,  D.  C— Contract  for  con- 
structing the  building  for  the  heating  and 
power  plant  tor  Government  awarded  by 
Treasury  Department  to  W.  G.  Cornell 
Company,   of  Washington,   at  $1,397,484. 

■A^LIve  Oak,  Fla.— Contract  awarded  by 
Board  of  Public  Instruction  of  Suwanee 
County  to  Florida  Engineering  &  Con- 
struction Company,  Jacksonville,  tor 
erecting  reinforced  concrete  school  here; 
approximate  cost  $50,000. 

-^Cleveland,  Tenn. — Contracts  awarded 
by  County  Board  of  Education  for  erect- 
ing Bradley  County  High  School  as  fol- 
lows: General  construction,  Cleveland 
Construction  Company,  Cleveland:  heat- 
ing, Chattanooga  Heating  Company,  Chat- 
tanooga, and  plumbing,  Terrel  Hedges 
Company,  607  Market  Street,  Chatta- 
nooga;  total  cost  about  $25,181. 

Humboldt,  Tenn. — Following  are  four 
lowest  bids  opened  Dec.  20  by  Supervis- 
ing Architect,  Washington.  D.  C,  tor  con- 
structing U.  S.  Post  Ofl3ce:  Algernon 
Blair,  Montgomery,  Ala.,  $39,656;  J.  Frank 
Beggs,  Scottsburg,  Ind.,  $41,136;  George 
Becking,  Chattanooga.  Tenn.,  $41,323; 
Frank  L.  Johnson  &  Co.,  Duluth,  Minn.. 
$42,670. 

Cincinnati,  Ohio, — Lowest  bid  opened  j 
Deo.  20  by  Board  of  Education  for  con-1 
structing  gymnasium,  stadium,  industrialj 
arts  building,  power  plant  and  two  tun- 
nels of  new  East  Side  High  School  sub- J 
mitted  by  Roche-Brunner  Construction! 
Company,    Cincinnati,    at    $390,700. 

-A-East       Youngstown,       Ohio, — Contract] 
awarded    Joseph    Buchheit,    Youngstown, 
for  erecting  the  school   (bids  opened   Dec. 
24). 

Mlddletown,    Ohio. — Following   are    four  I 
lowest  bids  opened  Dec.  18  by  Supervising  J 
.Architect,  Washington,  n.  C.  for  erecting/ 
U.  S.  Post  Office  (a)  limestone,   (b)  sand-  i 
stone:       George    W.     Stiles    Construction 
Co.,   Rookery   Building.    Chicago.    111.,    (a) 
$69,132,   (b)   $76,132:  James  Devault,  Can- 
ton,    (b)    $75,545;    Charles    McCaul    Com- 
pany,   1715    Sansom    Street,    Philadelphia, 
Pa.,  (a)  $69,340, '(b)  $76,340;  Roche-Biuner 
Company,   Johnston    Building.    (Cincinnati,  ( 
(a)    $71,700,    (b)    $78,600:    Charles  W.   Gin- j 
dele,  3333  S.  La  Salle  Street,  Chicago,  III., 
(a)   $72,450. 

■^Mldvale,    Ohio. — Contract    awarded    by 
Goshen  Township  School  Board  to  Union. 
Lumber  Company  of  New  Philadelphia,  at] 
$26,668,   tor  erecting  Central  High  School  [ 

♦New       Philadelphia,       Ohio.— Contract] 
awarded     Union     Lumber     Company,     N.I 
Third   Street,   at  $26,168,   for  erecting  the! 
Township  grade  school   (bids  opened  Dec. 
14),     Next  three   lowest   bidders:     Frank- 
lin     Construction      Company.      Columbus, 
$28,858;  Cullen  J.  Vaughn,  Hamilton,  $29,- 
878;  C.  A.  Watts,  Haskins,  $31,749.     J.  W. 
Syron.    Clk.    Board   of   Education,   Goshen 
Township. 
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♦West  Manchester,  Ohio. — Contracts 
awarded  as  follows  by  Rusk  &  Sheets, 
architects,  of  Columbus,  for  erecting  scnool 
In  Preble  County,  Monroe  Township,  near 
West  Manchester:  General  construction. 
Winter  &  Wilson,  Strasburg,  $39,463; 
heating,  Columbus  Heating  &  Ventilating 
Co.,  425  West  Town  Street,  Columbus, 
J4,490;  plumbing,  Stevenson  &  Mong, 
Piqua,    $2,525. 

-A^Marlon,  Ind. — Following  are  four  low- 
est bids  opened  Dec.  17  by  School  Trus- 
tees (M.  L.  Swayzee,  Secy.)  for  erecting 
a  two-story  brick  school:  Barley  &  Bow- 
man, Marion,  $143,700  (awarded  contract); 
J.  B.  Goodall  &  Sons,  Peru,  $145,950;  Will- 
lam  Everley,  Indianapolis,  $146,488;  and 
Barnes  Bros.,  Marion,  $151,000. 

•Alton,  Iowa. — General  contract  for 
erecting  the  high  and  grade  school  (bids 
opened  Dec.  21)  awarded  H.  M.  Bosma, 
Sheldon,  Iowa,  at  $26,848.  Beuttler  &  Ar- 
nold, Archts.,  Sioux  City. 

Aurora,  Neb. — Following  are  tour  low- 
est bids  opened  Dec.  22  for  constructing 
U.  S.  Post  Office:  Heman  Construction 
Company,  St.  Louis,  Mo.,  $43,327;  A.  W. 
Lane,  19  S.  La  Salle  Street,  Chicago,  111., 
$43,512;  Algernon  Blair,  Montgomery,  Ala., 
$43,698;  W.  D.  Lovell,  1415  Eighth  Street, 
S.   E.,  Minneapolis,  Minn.,  $45,247. 

•  Pueblo,  Col.— Contract  awarded  by 
State  Board  of  Corrections  for  erecting 
three  buildings  for  Colorado  State  Insane 
Asylum  to  A.  Olson  Investment  Company 
of  Denver,  at  $140,000. 

•Berkeley,  Cal.— Bd.  Regents  of  Uni- 
versity of  California  awarded  contracts  as 
follows:  Granite  tor  Benjamin  Ide 
Wheeler  Hall  to  Raymond  Granite  Co., 
Division  and  Potrero  Streets,  San  Fran- 
cisco, at  $225,000;  structural  steel  tor 
addition  to  University  Library,  Pacific 
Rolling  Mills  Co.,  Seventeenth  and  Missis- 
eippi  Streets,  San  Francisco,  at  $46,232. 

•  KIngsburg,  Cal. — Following  are  four 
lowest  bids  opened  recently  tor  erecting 
brick  high  school:  Frewhitt  &  Shields, 
Fresno,  $40,700  (awarded  contract) ;  D.  B. 
Day,  $40,900;  Manning  Bros.,  $41,614.  and 
Benson  &  Johnson,  $43,688.  Johnson 
Bros.,  Archts.,  Kingsburg. 

•Lea  Angeles,  Cal. — Contract  for  erect- 
ing three  buildings  at  the  Jefferson  High 
School  awarded  J.  F.  Atkinson,  1118  Story 
Building,  at  $182,028,  omitting  Mechanical 
Arts  Building.  Norman  F.  Marsh,  Archt., 
Broadway   Central  Building. 

Richmond,  Cal. — Following  are  four  low- 
est bids  opened  Dec.  18  by  City  Clerk  for 
erecting  a  city  hall:  William  Brothers  & 
Henderson,  Hobrook  Building,  San  Fran- 
cisco, $28,525;  M.  Morton,  1300  Alcatraz 
Avenue,  Berkeley,  $29,977;  McLean  & 
Paterson,  Sharon  Building,  San  Francisco, 
$30,976,  and  Carnahan  ti-  Multord,  45 
Kearney  Street,  San  Francisco,  $31,185. 
Narbett  &  Ogborn,  Assoc.  Archts.,  Rich- 
mond. 

San  Francisco,  Cal. — Lowest  bid  opened 
by  Bd.  Awards  for  excavation  and  foun- 
dation work  tor  northwest  wing  of  San 
Francisco  Hospital  submitted  by  O.  Mon- 
«on.  1734  Tenth  Avenue,  at  $15,637. 


PRIVATE  BUILDINGS 


PROPOSED     WORK. 

Brooklyn,  N.  Y. — Plans  filed  for  one- 
story  brick  Church  of  the  Transfiguration 
to  be  erected  at  Driggs  Avenue  and 
Twelfth  Street;  cost  $75,000.  L.  Allmen- 
dinger,    Archt.,    926    Broadway,    Brooklyn. 

Buffalo,  N.  Y.— Lafayette  Hotel  Com- 
pany (George  W.  Sweeney,  Pres.).  Wash- 
ington and  Clinton  Streets,  contemplates 
erecting  in  early  spring  two-story  addi- 
tion:  cost  about   $48,000. 

Contract  about  to  be  let  for  erecting 
$65,000  addition  to  club  house  of  Columbia 
Turn  Verein  at  Genesee  and  Kieter 
Streets.  Brown  &  Hoffman,  Archts.,  778 
Genesee  Street. 

New  York,  N.  Y. — Plans  being  prepared 
by  Herman  Lee  Meader,  2  West  Thirty- 
third  Street,  tor  a  16-  or  20-story  office 
building  contemplated  at  20  Dey  Street. 

Plans  filed  tor  erecting  following  build- 
ings: 12-story  fireproof  apartments  at  337 
W.  101st  Street  for  Paterno  Constr.  Co., 
cost  $220,000,  Gaetan  Ajello,  Archt.,  1  W. 
Thirty-fourth  Street;  5-story  brick  stores 
and  apartments  at  204th  Street  and  Broad- 
way tor  Alexander  Grant  Constr.  Co., 
cost  $120,000,  Neville  &  Bagge,  Archts., 
105  W.  Fortieth  Street:  5-story  brick 
stores  and  tenement  at  207th  Street  and 
Vermllyea  Avenue  for  V.  R.  Bldg.  Cor., 
cost  $45,000,  Crhas.  B.  Meyers,  1  Union 
Square,  W.,  Archt.;  16-story  fireproof 
store  and  loft  at  148  Madison  Avenue  for 
Charles  Remsen,  cost  $200,000,  Wallis  & 
Goodwlllie,  Archts.,  56  W.  Forty-fifth 
Street;  four  5-8tory  brick  tenements  at 
Daly  Avenue  and  180th  Street  for  Lanzner 
Kahn,  Inc.,  cost  $155,000,  Andrew  J. 
Thomas.  Archt.,  2.')26  Webster  Avenue; 
four  5-story  brick  tenements  at  Crotonp 
Park.  East,  and  Wilkins  Avenue  for  Kle- 
ban  Leader,  Inc.,  cost  $280,000,  Goldner  & 
Goldberg,  Archts.,  391  E.   149th  Street. 


Camden,  N.  J.— State  Street  Methodist 
Episcopal  Church,  Sixth  and  Grant 
Streets,  contemplates  erecting,  early  in 
spring,  a  Sunday  school  building;  cost 
about  $30,000.  Rev.  George  Johnson, 
Pastor. 

Pompton  Lakes,  N.  J. — Charles  E. 
Sleight,  Romaine  Building,  Paterson,  is 
architect  for  addition  to  be  erected  to 
Susquehanna  Hotel;  cost  about  $25,000. 
Bert  Miller,  Proprietor. 

Harrisburg,  Pa. — Plans  being  prepared 
by  A.  A.  Ritcher,  Sixth  and  Court  Streets, 
Reading,  for  new  Messiah  Lutheran 
Church  to  be  erected  at  Sixth  and  Foster 
Streets:  cost  about  $70,000.  Rev.  Henry 
H.  A.  Hanson,  Pastor. 

Homewood  (P.  O.  Pittsburgh).  Pa. — 
Plans  being  prepared  by  Thomas  Hannah, 
Keenan  Building,  Pittsburgh,  for  brick, 
terra  cotta,  store  and  apartment  building 
to  be  erected  on  Homewood  Avenue  and 
Heinz  Street,  for  Henry  Kreiling;  cost 
$50,000. 

Philadelphia,  Pa. — Church  Extension 
Board  of  United  Brethren  Eastern  Con- 
ference at  a  meeting  in  Lebanon  decided 
to  erect  Third  United  Brethren  <!^urch 
here  on  Wyoming  Avenue;  cost  about 
$50,000. 

Plans  being  prepared  by  C.  P.  Berger, 
Penn  Square  Building,  for  ten-story  build- 
ing to  be  erected  at  329  South  Broad 
Street  for  Pennsylvania  Taximeter  Co. 

Pittsburgh,  Pa. — Pennsylvania  R.  R. 
(Alex.  C.  Shand,  Ch.  Engr.,  Philadelphia) 
intends  erecting  on  old  stockyard  site  at 
East  Liberty  a  one-story  brick  freight 
house.  27  x  368  ft. 

Natrona,  Pa. — Natrona  Aerie,  2009,  Fra- 
ternal Order  of  Eagles,  contemplating 
erecting  in   spring   a   new   building. 

Pitcairn,  Pa. — Plans  being  prepared  for 
new  McGinnis  Presbyterian  (Shurch;  cost 
about  $35,000. 

West  Reading,  Pa. — Reported  prelimi- 
nary plans  being  prepared  for  power 
house  to  be  erected  tor  Reading  Transit 
Company  (Norman  McD.  Crawford,  Pres. 
and  Gen.   Mgr..  Reading). 

Fairmont.  W.  Va. — Reported  Baltimore 
&  Ohio  Railroad  Company  (P.  L.  Stuart. 
Ch.  Engr.,  Baltimore)  contemplates  erect- 
ing new  passenger  station  here  next 
spring. 

Wilmington,  N.  C. — Plans  being  pre- 
pared for  new  edifice  to  be  erected  at 
Fourteenth  and  Princess  Streets  for  Trin- 
ity Methodist  Church:  cost  about  $30,000. 
Rev.  W.  V.  MacRae.  Pastor. 

Columbia,  S.  C. — Enoree  Warehouse 
Company,  Enoree,  reported  organized  tor 
the  purpose  of  erecting  a  cotton  storage 
warehouse.  Allen  J.  Graham.  Hamlin 
Beattie  and  J.  G.  Bryson,  all  of  Green- 
ville, S.  C,  incorporators. 

Cleveland,  Ohio. — A.  F.  Janowitz.  746 
Euclid  Avenue,  is  architect  tor  five-story, 
brick  store  and  apartment  building  to  be 
erected  at  St.  Clair  Avenue  and  E.  109th 
Street   for  Joseph   Schnader;    cost  $26,000. 

Home  Financing  Company  (A.  A. 
Mudge,  Secy.).  221  Williamson  Building, 
reported  promoters  for  proposed  city-level 
freight  terminal  on  West  Ninth  and 
Spring  Streets  and  Main  Avenue,  to  be 
used  by  Big  Four  &  Lake  Shore  Rail- 
roads, eight  stories  on  Ninth  Street  and 
twelve  stories  on  Spring  Street,  concrete 
and  steel  construction;  cost  about  $200,000. 

Columbus,  Ohio. — Erection  of  T.  M.  C. 
.Association  building  being  considered 
here.  John  W.  Pontius,  Gen.  Secy.,  209 
N.  Eighteenth  Street,  may  be  able  to  give 
further  information. 

Tiffin,  Ohio. — A  two-story  addition  to 
English  Lutheran  Cliurch  is  to  be  erected; 
cost  approximately  $30,000. 

Toledo,  Ohio. — Viking  Lodge,  Independ- 
ent Order  of  Odd  Fellows,  accepted  plans 
prepared  by  Sidney  E.  Attel,  949  Ohio 
Building,  for  three-story  and  basement, 
brick,  steel  and  terra  cotta.  fireproof 
building  to  be  erected  at  1623  Broadway: 
cost    $50,000. 

Fort  Wavne,  Ind,— Home  Telephone  & 
Telegraph  Company  contemnlates  erecting 
new  building. 

Isidor  Lehmann  is  (Chairman  Building 
Committee  for  synagogue  contemplated 
tor  Achduth  Veshalom  congregation;  co.ft 
approximately,    $75,000. 

Greencastle,  Ind. — Masons  contemplate 
erecting  new  temple:  probable  cost  $25,000. 

Indianapolis,  Ind,— Rubush  &  Hunter, 
.American  Central  Life  Building,  are 
architects  for  $225,000  moving  picture  the- 
ater to  be  erected  here.  A.  L.  Block,  33 
West  Washington  Street,  member  of 
Building  Committee. 

Kokomo.  Ind. — Reported  Lake  Erie  & 
Western  Railroad  Company  (M.  P.  Denis- 
ton,  Division  Supt..  Peru)  contemplates 
erecting     new     depot     here;     coat     about 

$25,000. 

Milwaukee,  Wla.— Stratford  Arms  Com- 
pany, 179  Twelfth  Street,  will  erect  fam- 
ily hotel  on  Fourteenth  Street  and  Grand 
Avenue,  to  cost  about  $110,000. 

A.  C.  Clas,  Colby-Abbott  Building,  Is 
architect  for  eight-story,  brick  and  terra 
cotta     hotel     to     replace    old     Planktnton 


House,  at  West  Water  and  Sycamore 
Streets,  for  West  Water- Sycamore  Com- 
pany. 

Sioux  City,  Iowa. — Plans  being  prepared 
by  Beuttler  &  Arnold,  Security  Building, 
for  Tackaberry  Building  to  be  erected  at 
Third  and  Wall  Streets;  cost  about 
$150,000. 

Minneapolis,  Minn.  —  Six  additional 
stories  will  be  erected  to  Andrews  Hotel, 
Fourth  Street  and  Hennepin  Avenue;  cost 
$210,000. 

Exhibitor's  Photo  Play  Company,  818 
McKnight  Building,  contemplates  erecting 
12-story  fireproof,  reinforced-concrete  and 
steel  office  building  on  Seventh  Street  and 
Nicollet  Avenue, 

St.  Paul,  Minn. — Tentative  plans  being 
prepared  for  $400,000  mosque  temple  to  be 
erected  next  fall  for  Osman  Temple  of 
the  Mystic  Shrine.  W.  O.  Washburn, 
Chairman  Building   Committtee. 

Independence,  Kan. — Reported  Citizens' 
National  Bank  intends  erecting  a  five- 
story  steel  and  concrete  bank  and  office 
building. 

York,  Neb. — Tork  County  Commercial 
Club  reported  interested  in  a  company 
which  will  erect  next  spring  a  $75,000 
hotel  on  old  Le  Grande  House  site. 

Anaconda,  Mont. — Jean  MacDonald  and 
others,  care  of  Colonial  Apartments,  re- 
ported Interested  in  erecting  $50,000  fire- 
proof apartment   house. 

Billings,  Mont. — Plans  completed  by 
Dedrick  &  Piper,  Billings,  for  three-story, 
50  X  140-ft.,  fireproof  brick  temple  for 
various  labor  organizations,  to  be  erected 
early  next  spring.  H.  Anderson,  Chair- 
man" Building  Committee,  Yellowstone 
Trades  and  Labor  Assembly,  may  be  able 
to  give  further  information. 

Butte,  Mont. — Reported  B.  K.  Wheeler 
of  Butte  will  erect  5-story  business  build- 
ing here:   cost,   $60,000. 

St.  Louis,  Mo. — Guy  C.  Mariner,  Chem- 
ical Building,  is  architect  for  bank  build- 
ing to  be  erected  on  Broadway  and  Wash- 
ington Avenue,  tor  E.  G.  Simmons;  cost 
about  $125,000. 

Port  Angeles,  Wash. — Reported  Seattle, 
Port  Angeles  &  Western  R.  R.  Company 
intends  erecting  terminals  in  the  mouth  of 
Ennis  Creek,  including  a  roundhouse, 
boiler  plant,  water  tank  and  several  mis- 
cellaneous structures. 

Seattle,  Wash. — Reported  contract  about 
to  be  let  for  erecting  $75,000  Christian 
Science  Church  of  Seattle  at  Seventh  Ave- 
nue and  Seneca  Street. 

Portland,  Ore. — Reported  Studebaker 
Corporation  of  America  (A.  L.  Sumption, 
Mgr.).  Chapman  and  Alder  Streets,  will 
erect  eight-story  reinforced  concrete  stor- 
age building  at  15ast  Morrison  and  East 
Second   Streets. 

Pasadena,  Cal. — Plans  being  prepared 
by  Myron  Hunt,  1017  Hibernian  Building, 
Los  Angeles,  and  contract  will  be  let  about 
February  tor  erecting  a  five  or  six-story 
reinforced  concrete  75  x  150  ft.  apart- 
ment house  as  annex  to  Hotel  Maryland 
(D.  M.  Linnard,  Mgr.).  Cost  about 
$100,000. 

Brantford,  Ont. — An  agreement  has  been 
reached  between  Brantford  &  Hamilton 
Electric  Railway  Company,  Hamilton  Ter- 
minal Building,  Hamilton,  and  Lake  Erie 
&  Northern  Railway  Company  to  ereci 
a  radial  station  here  to  be  used  jointly  by 
the  roads;  cost  approximately  jso.OOO 


BIDS     DESIRED. 

Toledo,  Ohio. — Reported  desired  until 
Jan.  15,  by  Ottenheimer,  Stern  & 
Reichert,  220  S.  State  Street,  Chicago,  for 
erecting  three-story  and  basement,  138 
X    103    ft.    temple.      Probable    cost    $75,000. 

Lansing,  Mich. — Reported  desired  un- 
til Jan.  15,  by  S.  D.  Butterworth,  .\rcnt., 
732  Tussing  Building,  for  erecting  eight- 
story  and  basement,  45  x  100  ft.  bank 
and  office  building  tor  the  Lansing  State 
Savings  Bank,  Washington  and  Michigan 
Avenues. 

Britt,  Iowa. — Reported  desired  until 
Feb.  15.  tor  erecting  two-.story  and  base- 
ment 44  X  100  ft.  brick  and  stone  building 
for  Commercial  State  Bank.  Probable 
cost,  $30,000.  Jeffers  &  Broasters,  1st  Na- 
tional Bank  Bldg.,  Mason  City,  Archts. 

Ottumwa,  Iowa. — Reported  desired  until 
Jan.  5,  by  Ottumwa  Hotel  Co.,  for  erect- 
ing 6-story  and  basement,  89  x  163  ft,, 
concrete,  brick  and  terra  cotta  hotel. 
Probable  cost  $200,000.  Proudfoot.  Bird 
&  Rawson,  Archts.,  Des  Moines. 


PRICES     AND     LETTINGS. 
iflndicates  award  of  contract. 

•Hoboken,  N.  J. — Contract  awarded 
Turner  Construction  Company,  11  Broad- 
way. New  Tork.  tor  constructing  Sections 
E  and  P  tor  the  Hoboken  Land  &  Im- 
provements Company's  Terminal  Develop- 
ment Buildings  are  to  be  81  x  496  ft., 
with  wing  27  X  80  ft.,  12  stories  and  base- 
ment, all  reinforced  concrete.  Charles 
Fall,  Architect,  1400  Washington  Street. 

•Birmingham,  Ala. — Contract  awarded 
Evans    Brothers    Construction    Company, 


2231  First  Avenue,  for  erecting  five-story, 
brick,  fireproof  building  at  Second  Alley 
and  Twenty-second  Street,  South,  for 
Harris  Brothers  Transfer  Company;  coat 
approximately   $50,000. 

•Minneapolis,  Minn. — Contract  awarded 
James  Leek  Construction  Company,  311 
South  Seventh  Street,  for  erecting  apart- 
ment building  at  Tenth  Street  and  Sixth 
Avenue,  South.;  cost  $75,000.  F.  W.  Dens- 
more,  Archt.,  217  New  York  Life  Build- 
ing. 

•Contract  for  erecting  the  Grace  Evan- 
gelical Lutheran  Church  on  Harvard  and 
Delaware  Streets  S.  E.,  awarded  S.  M. 
Klarqulst  &  Son,  247  Second  Bank  Build- 
ing, at  $30,000. 

•Athens,  Ga. — Contract  for  erecting  T. 
M.  C.  Association  Building  awarded 
Southern  Ferro-Concrete  Company  of  At- 
lanta, at  about  $56,077. 

•Calexico,  Cal.  —  Reported  contract 
awarded  Welch  Wright  Construction 
Company,  El  Centro,  for  erecting  steel 
and  concrete  warehouse  for  Imperial  Val- 
ley Hardware  Company,  to  cost  $45,000 

•Los  Angeles,  Cal. — Contracts  In  con- 
nection with  the  Security  Savings  Bank 
Building  awarded  as  follows:  Genera) 
contract  to  F.  O.  Engstrom  Company, 
Fifth  and  Seaton  Streets,  and  bronze  and 
iron  work  to  Bayer  Rothgeb  Company, 
total  cost,  $300,000.  John  Parkinson. 
Architect,   Security  Building. 

•Contract,  not  Including  heating,  plumb- 
ing, etc.,  for  erecting  a  seven-story  con- 
crete warehouse  at  Alameda  and  Alpine 
Streets,  tor  J.  C.  Hills,  awarded  National 
Fireproofing  Company,  322  Central  Build- 
ing, at  $56,954.  A  C.  Martin.  Archt..  43<l 
Higglns    Building. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED     WORK. 

Easthampton,  Mass. — West  Boylsiou 
Company  will  erect  three-story,  120  x  600- 
ft.   addition   to  textile  plant. 

New  Bedford,  Mass. — Sharp  Manufac- 
turing Company  contemplates  erecting 
four-story,  134  x  500  ft.  mill,  four-story, 
70  X  200  ft.  storehouse  and  a  two-story, 
50  X  110  ft.  office  building,  all  of  brick  con- 
struction. Engineers,  C.  R.  Makepeace  A 
Company,  Providence,  R.  I. 

Worcester,  Mass. — New  England  Corset 
Company,  Vernon  Street,  will  erect  three- 
story,  brick,  60  x  100  ft.  factory  addition 

New  Haven,  Conn. — Marlin  Arms  Cor- 
poration (A.  F.  Rockwell  President), 
Willow  and  Nlcoll  Streets,  will  enlarr* 
plant,  to  cost  about  $100,000. 

Buffalo,  N.  Y. — Reported  Wickwire  Steel 
Company,  River  Road,  will  erect  steel  and 
wire  plant  of  approximately  400  tons  dally 
capacity,  consisting  of  open-hearth  fur- 
naces, metal  mixer,  blooming,  continuoui 
billet,   rod  and   wire   mills. 

Niagara  Falls,  N.  Y. — Plans  prepared 
for  additional  plant  to  be  erected  in  early 
spring  for  Hooker  Electro-Chemical  Com- 
pany, Buffalo  and  Union  Streets;  prob- 
able cost   $1,000,000. 

International  Acheson  Graphite  Com- 
pany, Buffalo  and  Portage  Streets,  will 
erect  $100,000  addition  to  plant. 

Philadelphia,  Pa. — Plans  being  prepared 
for  power  house  and  manufacturing  plant 
to  be  erected  at  American  and  Somerset 
Streets  for  Hafleigh  &  Company.  Engi- 
neer, W.  E.  S.  Dyer,  Land  Title  Building 

Contract  about  to  be  let  for  plant  to 
be  erected  at  Nicetown  for  George  W 
Blabon,  to  include  four-story,  45  x  71-ft. 
storage  building,  oxidizing  factory  and 
two-story,  37  x  45  ft.,  brick  and  rein- 
forced concrete  pump  house.  Ballinger  & 
Perrot,  Archts.,  Methodist  Building. 

Thomas  Wolstenholme  Sons  &  Com- 
pany, 3300  Frankford  Street,  will  erect 
power  house  and  factory  at  Westmoreland 
Street  and  Frankford  Avenue;  cost  $300,- 
000.  Engineer,  W.  E.  S.  Dver,  Land  Title 
Building. 

Contract  about  to  be  let  for  factory  to 
be  erected  at  Twenty-fifth  and  Dickin- 
son Streets  for  S.  B.  &  B.  W.  Fleisher. 
Frank  E.  Hahn,  Archt.,  1112  Chestnut 
Street. 

Crew-Levick  Oil  Company,  Olney  Street, 
intends  erecting  new  plant. 

Peuckert  &  Wunder,  310  Chestnut 
Street,  are  architects  for  two-story  brick, 
concrete  and  steel  ice  plant  to  be  erected 
for  Consolidated  Ice  Manufacturing  Com- 
pany. 2331  Bodine  St. 

Bridesburg  (P.  O.  Philadelphia),  Pa. — 
Stearns  &  Castor,  Stephen  Glrard  Build- 
ing, Philadelphia,  are  architects  for  three 
factory  buildings  to  be  erected  here  for 
Abrasive   Material   Company. 

Baltimore,  Md. — Contract  about  to  be 
let  for  erecting  six-story  addition  to  plant 
of  Wise  Brbthers,  126  West  Fayette 
Street;  cost  about  $100,000.  Parker 
Thomas  &  Rice,  Archts.,  Union  Trust 
Building. 

Wheeling,  W.  Va.— Reported  General 
Baking  Company  will  replace  on  new  site 
plant  recently  destroyed  by  Are. 
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Salem,  Va. — Comas  Cigarette  Machine 
Company  will  erect  two-story,  brick  and 
concrete  fireproof  factory  on  College  Ave- 
nue: cost,  including  equipment,  about 
$30,000. 

Cincinnati,  Ohio.  —  American  Tool 
Works  Company,  Cincinnati,  will  erect 
new  plant  on  Elggleston  Avenue  and 
Third  Street,  to  cost  about  $250,000. 

East  Youngstown,  Ohio. — Reported  Di- 
rectors of  Youngstown  Sheet  &  Tube  Com- 
nany  have  authorized  erecting  MO-ton 
Diast  furnace  at  plant  here:  cost  approxi- 
mately tl.000.000. 

Chicago,  III.^The  Central  Cold  Storage 
Company,  composed  of  S.  Water  and  W. 
Randolph  Street  produce  merchants,  re- 
ported formed  for  the  purpose  of  erecting 
a  14 -story  and  two  basement  cold  storage 
building  on  South  Water  Street  between 
Kinzie  and  Dearborn  Streets;  cost  $900,000. 

Minneapolis,  Minn. — Bardwell  Robinson 
Company,  Twenty-fourth  Avenue,  N.,  and 
Second  Street,  will  erect  $50,000  addition 
to   plant. 

St.  Paul,  Minn,— Frank  A.  Kernan,  1374 
Breda  Street,  and  others,  reported  inter- 
ested in  Hamline  Manufacturing  Com- 
pany, which  will  erect  next  spring  a  $50,- 
000  steel  and  concrete  aeroplane  factory 
at  1591  Almond  Ave. 

Spokane,  Wash. — Reported  Carstens 
Packing  Company  (Thos.  Carstens,  Pres. 
and  Mgr.,  Tacoma)  will  spend  early  next 
year  $50,000  in  erecting  reinforced  con- 
crete additions  to  plant  on  Broadway  and 
Regal  Street. 


Harrington  &  "Peters,  Seattle,  $117,500; 
Vilter  Mfg.  Company,  Seattle.  $126,500; 
Andrew  MacI.ean,  Seattle.  $142,740,  and 
York   Mfg.   Company,   Seattle,   $171,100. 


MISCELLANEOUS 


PROPOSED     WORK. 

Parks — Knoxvllle,  Tenn.— <3itizens  will 
vote  Jan.  29  on  issuing  $50,000  bonds  for 
parks  and  playgrounds. 

Dock  —  St.  Louis,  Mo. — Bd.  Aldermen 
authorized  constructing  of  first  section  of 
municipal  dock  system  on  Mississippi 
River.  Dock  to  cost  $250,000  and  loading 
machinery   $35,000   additional. 

Subway,  Sherbrooke,  Que. — City  Council 
considering  the  building  of  a  subway  on 
Richelieu  Street  to  cost  $9,200  plus  cost 
of  sewer,  water  and  gas  pipe  to  l>e  laid. 
Thomas  Tremblay,  City  Engineer.  E.  C. 
Gatun,  Secy.-Treas. 


BIDS     DESIRED. 

Dallas,  Tex. — Reported  desired  until 
Jan  10  for  erecting  mattress  factory  for 
T.  B.  Burnett  &  Co. :  probable  cost  $65,000. 

Buena  Vista,  Colo. — Reported  desired 
until  Jan.  30,  erecting  smelting  and  cya- 
nide plant  for  National  Manufacturing  & 
Constructing  Co. ;.  probable   cost   $150,000. 


PRICES     AND     LETTINGS. 
♦/ndicafe«  award  of  contract. 

'AWoburn,   Mass. — Contract  for  erecting 
an    ore    sintering    plant    and    a   sulphuric 
acid   plant   for   Merrimac  Chemical   Com- 
pany awarded  Stone  &  Webster  Engmeer- 
.  EIb  Corporation,   Boston. 

-^Hartford,  Conn. — Contract  awarded 
Stone  &  Webster  Engineering  Corpora- 
Uon,  Boston,  Mass.,  for  erecting  a  plant 
for  the  S.  K.  F.  Ball  Bearing  Company. 

♦Buffalo,  N.  Y.— Contract  awarded 
Stone  &  Webster  Engineering  Corpora-^ 
Uon,  Boston.  Mass.,  for  erecting  a  60,000 
kw  steam  power  station  near  Buffalo  for 
Buffalo  General  Electric  Company. 

.4^amden  N,  J.— Contract  awarded 
Phlhp  I^lbach  Contracting  Company, 
Twentv-shcth  and  Thompson  Streets 
PhlirdelDhla,  Pa.,  for  erecting^  varnish 
wSrks  and  thinning  plant  on  East  and 
State  Streets  and  Pennsylvania  R.  B-. 
for  Eugene  E.  Nice.  Building  to  be  of 
KiLiT  «f eel  and  concrete.  Peuckert  & 
Wunder,"lrchts.,  310  Chestnut  Street. 
Philadelphia,   Pa. 

•Coatesvllle,  Pa.— Contract  ajfa'^fd 
Ir^  &  Leighton,  126  North  Twelfth 
Street  for  erecting  concrete  and  steel  ma- 
SfSfshop  for  Midvale  Steel  Company. 


♦Harriaburg,  Pa.— Contract  awarded 
M^CUntock-i&rshall.  of  Pott^t"""  JS 
erecting  for  the  Weimer  Machine  Works 
Company  of  Lebanon  an  erecting  and  pat- 
ti?S^^P  to  be  steel  construction  through- 
out. 

♦Monongahela,  P^-Contract  awaked 
bv  Richard  Irvin,  Archt.,  Un'O" ,  B^K 
Building,  Pittsburgh,  for  erecting  Stau^r 
Chemical  plant  at  "Beon  Creek  near 
Ftye  Station,  to  George  Hogg  Company, 
Keystone   Building,    Pittsburgh. 

♦New  Cjistle,  Pa.— Contract  awarded 
Anderson  &  Filey.  New  Castle  for  erec^ 
Si  addition  to  plant  of  American  Car  & 
BhlD  Hardware  Company,  on  South  Mill 
Street:   cost   about   $20,000. 

♦Tacony  (P.  O.  Philadelphia),  Pa.— 
Contract  awarded  F.  W.  Van  Loon, 
DenckU  Building,  Philadelphia  for  erect- 
Iri  three  brick  and  steel  buildings  for 
Henry  DUston  &  Sons  Company:  cost 
$55,000. 

♦Youngstown,  Ohio.— Contract  awarded 
William  B.  Pollock  of  Toungstpwn,  for 
constructing  No.  5  Bessemer  stack  for  Re- 
public  Iron   &   Steel   Company. 

♦Chicago,  III.— Contract  awarded  Woer- 
mann  Construction  Company,  Century 
Building,  St.  Louis,  Mo.,  for  erecting  fire- 
proof hog  hair  house  for  Armour  &  Com- 
pany, .National  Stock  Yards,  111. 

♦Nonconnah,  Tex. — Contract  for  850 
tons  of  steel  for  the  shop  buildings  of  the 
Itlinois  Central  R.  R.  awarded  Kelly-At- 
chiBon  Construction  Company,  189  W. 
Madison  Street.  Chicago,  111. 

Seattle.  Wash. — Following  are  four  bids 
opened  recently  bv  Port  Commission  for 
Installing  refrigeration  and  other  equip- 
ment   in    the    apple    storage    warehouse: 


BIDS      DESIRED. 

Iron  Fence — New  York,  N.  Y.— Until 
Jan.  6.  by  Cabot  Ward,  Pres.  Park  Comrs., 
for  furnishing  material  and  erecting  a 
wrought-iron  fence  and  setting  of  artificial 
granite  gate  posts  around  Morningside 
Park.      Security.    $7,000. 

Cement^Baltlmore,  Md. — Until  Jan.  15, 
by  Board  of  Awards,  at  office  of  Rich. 
Gwinn,  City  Register,  for  furnishing 
American  Portland  cement  to  city  during 
year  1916.  R.  M.  Crooksey,  Highway  En- 
gineer, Baltimore. 

Cement — Atlanta,  Ga. — Reported  desired 
until  Jan.  17,  by  Olhce  Superintendent 
Prisons,  Washington,  D.  C,  for  furnish- 
ing and  delivering  at  U.  S.  Penitentiary, 
Atlanta,  SOOO  bbl.  Portland  cement. 

Cement — Chicago,  III. — Until  Jan.  7,  by 
Department  of  Public  Works  (W.  R. 
Moorhouse,  Comr.),  for  furnishing,  deliv- 
ering and  unloading  Natural  cement  as 
may  be  required  for  city  during  year  1916. 

Elevator — Watertown,  III. — Reported  de- 
sired until  Jan.  10,  by  Board  of  Admin- 
istration (Frank  D.  Whipp,  Fiscal 
.Superv.),  Springfield,  for  furnishing  and 
installing  freight  elevator  in  laundry 
building  at  Watertown  State  Hospital. 

Light  Standards — Janesvllle,  Wis. — Un- 
til Jan.  11,  by  Board  Public  Works  (Jas. 
A.  Fathers,  Chmn.),  for  furnishing  f.o.b. 
Janesville,  125  to  135  light  standards  for 
proposed    lighting    system. 

Reinforced  Bars — Adel,  Iowa. — Reported 
desired  until  Jan.  5  by  M.  T.  Finley, 
County  Auditor,  for  furnishing  reinforced 
bars,  about  155,000  lb.  M  In.  sq.,  33,000  lb. 
%  in.,  20.000  lb.  %  in.,  all  to  be  in  30-tt. 
lengths  and  delivered  f.o.b.  cars  Redfleld, 
Moram,   Perry  and  Adel. 

Steel  on  Tanks— New  Ulm,  Minn.— Until 
Jan.  4  by  William  Backer,  City  Clerk,  for 
furnishing  two  steel  oil  tanks  f.o.b.  cars 
New  Ulm;  one  to  be  10,000  gal.  tank,  g  ft. 
diameter,  3/16-ft.  shell,  >4-in.  steel  heads, 
and  one  12,000  gal.  capacity,  10  ft.  6  in. 
diameter,  3/16-in.  steel  shell  and  %-ln. 
steel  heads.  Tanks  to  be  provided  with 
manhole  and  other  necessary  openings. 
F.  D.  Minium,  City  Engineer. 

Barge — Dallas,  Tex. — Until  Jan.  27  by 
U.  S.  Engineer  Office,  Dallas,  for  con- 
structing and  delivering  one  steel  barge, 
advertised  in  Engineering  Record. 

Removal  of  Wreck — San  Francisco,  Cal. 
—Until  Jan  19,  by  U.  S.  Engr.  Office,  401 
Custom  House,  San  Francisco,  for  removal 
of  wreck  "City  of  Panama,"  now  lying  in 
San  Francisco  Bay. 

Rock  Crusher  Plant — Winnipeg,  Man. — 
Until  Jan.  10,  by  Greater  Winnipeg  Water 
IJist.  <S.  H.  Reynolds.  Chmn.  of  Comrs., 
901  Boyd  Building,  Winnipeg),  for  rock 
crushing  plant  for  said  district. 

Steel,  Iron  Pipe,  etc. — Panama. — Until 
Jan.  17,  by  MaJ.  F.  C.  Boggs,  Corps  Engrs. 
U.  S.  A.,  General  Purchasing  Officer,  the 
Panama  Canal,  Washington,  D.  C,  for 
CIr.  1000 — galvanized  sheet  steel  or  Iron, 
spring  steel,  steel  and  Iron  pipe,  valves, 
steam  gauges,  etc. 


Proposals 


For     Proposals     Advertised,     See     Pages 
53    and    54. 

WATERWORKS. 

Bids  See  Eng. 

Close.  Record. 

Jan.     4.  Water     Works,     Wesson, 

Miss Dec.  1& 

Adv.   Dec.    18. 
Jan.     4.  Pumps,      etc.,      Montreal, 

Que Jan.     1 

Jan.     4.  Ridgefleld,  Wash Jan.     1 

Jan.     6.  Reservoir,  Manteca,  C^l. .  Dec.  18 
Jan.  10.  Filter,    Danville,   Pa.    Dec.  18 

Adv.  Dec.   18. 
Jan.  11.  Filter     Plant,     St.     Hya- 

cinthe.  Que Dec.     4 

Jan.  12.  Pumping     Unit,      Kansas 

City,  Mo.   Dec.  11 

Adv.  Dec.  11  to  Jan.  1. 
Jan.  17.  Pumping   Unit,    St.    Paul, 

Minn Dec.  26 

Adv.  X)ec.  24. 
Jan.  18.  Meters,     etc.,     Opelousas, 

La Jan.     1 

Jan.     8.  Bonds,    Goldthwaite,   Tex.  Jan.     1 

Adv.  Jan.   1. 
Jan.  29.  Pumping      Station,      etc., 

Kenosha,    Wis Jan.     1 

Adv.  Jan.   1. 
Jan.  31.  Filtration  Structure,  Osh- 

kosh,    Wis Ja.n.     1 

Adv.   Jan.    1. 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Jan.     4.  Key    West,    Fla Dec.  4 

Jan.     4.  Loveland,  Col Dec.  18 

Adv.  Dec.  18  to  Jan.  1. 

Adv.  Dec.  4. 

Jan.     4.  Hampton,    Iowa    Dec.  25 

Jan.     4.  Middletown,  Ohio Jan.  1 

.Tan.     5.  Rochester,  N.  Y Jan.  1 

Jan.     5.  Boston,  Mass Jan.  1 

Jan.     6.  Mason  City,  Iowa Dec.  4 

Jan.     6.  Westfield,  Mass Jan.  1 

Adv.  Jan.   1. 

Jan.     7.  St.    Louis,    Mo                        Jan.  1 

Jan.     7.  Strawberry  Point,  Iowa..  Dec.  25 

Jan.  10.  San  Antonio,   Tex Jan.  1 

Jan.  12.  Baltimore,  Md Jan.  1 

Adv.  Jan.  1. 

Jan.  12.  New  Bedford,   Mass Jan.  1 

Jan.  24.  Elgin,  lU Jan.  1 

Jan.  24.  Cuyahoga   Falls,   Ohio Jan.  1 


BRIDGES. 

Wadena,  Minn Dec.  11 

Rochester,    Ind Jan.     1 

Deadwood,  S.  D Jan.     1 

Adel,    Iowa    Jan.     1 

Wagadahl,  Minn Jan.     1 

Waverly,  Iowa Jan.     1 

Mannewaukon,    N.   D.....  Jan.     1 

Washington,  Kan Jan.     1 

York,   Neb Jan.     1 

Laporte,  Ind Jan.     1 

Berkeley  Springs,  W.  Va.  Jan.     1 

Tucson.  Ariz Dec.  25 

Sandpoint,  Idaho Dec.  25 

Redlands,    Cal Jan.     1 

Knoxville,    Iowa Dec.  18 

Fort    Benton,    Mont Dec.  25 

Adv.  Dec.  25,  Jan.  1. 

Sulphur,  Okla Jan.     1 

Rockford,  111 Dec.  25 

Adv.  Dec.  25. 
Iowa  City,  Iowa Jan.     1 


Bids 
Close. 
Jan.     6. 


Jan.  7. 
Jan.  8. 
Jan.  8. 
Jan.  9. 
Jan.  10. 

Jan.  11. 


Jan.  11. 


Jan.  12. 
Jan.  14. 


Jan.  14. 
Jan.  15. 
Jan.  15. 
Jan.  17. 

Jan.  17. 
Jan.  18. 
Jan.  22. 


Jan.  2Si 


See  Eng.     ' 
Record. 
Power     House     at     Dam, 

Wheeling,   W.    Va Dec.  li 

Adv.  Dec.  11  to  Jan.  1. 

Ditch,  Duluth,  Minn Dee    18 

Dredge,  Macaco,  China...  Nov.  (j 
Dams,  etc.,  Norfolk,  Va..  Jan.  i 
Ditch,  Huntington,  Ind..  Jan.  1 
Ditches,      Poplar      Bluffs, 

Mo.    Dec.  IJ 

State     Canal    Work,     Al- 
bany, N.  Y Dec.  18 

Adv.   Dec.    18  to  Jan.   1. 
Bars     for     Tunnel     Work, 

Los    Angeles,    Cal Jan.     1 

Sherman,   Tex Dec.  25 

Gates  for  dam.  Wheeling, 

W.  Va Dec.  18 

Adv.   Dec.   18  to  Jan.    1. 

Drain,    Tempe,    Ariz Jan.     1 

Ditch,  Memphis,  Tenn Jan.     1 

Ditch.    Parr,    Ind Jan.     1 

Ft.   Wayne,   Ind    Dec.  25 

Adv.  Dec.  25. 
Irrigation,  Oakdale,  Cal..  Dec.  26 
Irrigation.   Montrose,  Col.  Dec.  25 
Power     House     at     Dam, 

Wheeling.   \V.    Va Dec.  25 

Adv.    Dec.    25   to  Jan.   1. 
Ditch.    Crookston,    Minn..  Dec.  26 


Jan. 

4, 

Jan. 

4. 

Jan. 

5. 

Jan. 

5. 

Jan. 

S. 

Jan. 

6. 

Jan. 

7. 

Jan. 

«. 

Jan. 

11. 

Jan. 

13. 

Jan. 

14. 

Jan. 

15. 

Jan. 

15. 

Jan. 

17. 

.Ian. 

18. 

Jan. 

20. 

.Ian. 

20. 

Jan. 

26. 

Jan.  31. 


PRICES     AND     LETTINGS. 

irlndicatea  award  of  contract. 

♦  Bars — Minneapolis,  Minn. — Contract 
for  furnishing  steel  reinforcing  bars  for 
city  construction  during  1916  awarded  as 
follows:  460  tons  corrugated  bars  to 
T.  F.  McCormlck,  710  Pioneer  Press 
Building,  St.  Paul,  for  $160  cwt.  base; 
for  250  tons  of  plain  bars  to  C.  A.  P. 
Turner  Construction  Company,  Minne- 
apolis, at  $1.76  cwt.  f.o.b.  cars,  Minne- 
apolis. 

♦Tucson,  Ariz. — Contract  for  constnict- 
Ing  subway  under  Southern  Pacific  tracks 
at  Congress  Street  awarded  Bent 
Brothers,  Los  Angeles,  at  $66,700.  Next 
three  lowest  bidders:  Warren  Brothers 
Company,  $62,900;  T.  Boettger,  $64,300, 
and  Missouri  Valley  Bridge  &  Iron  Com- 
pany,  $69,800. 


PAVING  AND  ROADS. 

Oklahoma  City,  Okla Dec.  25 

Huntsvllle,  Ala Dec.  18 

Cincinnati.  Ohio  Jan.  1 

Seymour.   Mo Dec.  25 

Auburn,  Wash Jan.  1 

Brooklyn,  N.  Y Jan.  1 

The  Dalles,  Ore Dec.  18 

Jackson,   Tenn Jan.  1 

Carlton,    Minn Jan.  1 

Indiana    Jan.  1 

Anderson,  Ind Deo.  25 

Indiana Jan.  1 

Florence,    S.    C Dec.  18 

Albany,  N.  Y Dec.  18 

Adv.  Dec.   18,  25. 

Seattle.    Wash Jan.  1 

Dadesville,  Ala Dec.  26 

Seattle,   Wash. Deo.  25 

Sault   Ste.    Marie,   Mich..  Dec.  4 

Oharlestown.    W.    Va Dec.  18 

Walla  Walla,   Wash Jan.  1 

Evanston,   II! Dec.  25 

2    Props.,    Adv.    Dec.    25, 
Jan.   1. 

East  View,   Ohio Dec.  25 

Greenfield,  Iowa Dec.  25 

Washington     Jan.  1 

Kort  Madison,  Iowa Jan.  1 


HYDRAULIC   CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Jan.     4.  State      Canal,       Contract 

73-A,  Albany,  N.  Y Dec.  11 

Jan.     4.  Indiana    Dec.  26 

Jan.     4.  San  Gabriel,  Cal Dec.  26 

Jan.     4.  Fill,    Jacksonville,    Fla...  Jan.     1 
Jan.     6.  Wharf,     etc.,     New     Or- 
leans, La Dec.  11 

Adv.  Dec.  11  to  Jan.  1. 
Jan.    5.  Piling,    lumber,    etc.,    for 

wharf.  New  Orleans,  La. Dec.  11 
Adv.  Dec.  11  to  Jan.  1. 
Jan.     6.  Bakersfleld,  Oal Dec    26 


Jan. 

4 

Jan. 

4 

Jan. 

4 

Jan. 

.5 

Jan. 

5. 

Jan. 

6 

Jan. 

6. 

Jan. 

7 

Jan. 

7 

Jan. 

7. 

Jan. 

8 

Feb. 

9 

Jan. 

11 

Jan. 

H. 

Jan. 

11. 

.Tan. 

12. 

Jan. 

12. 

Jan. 

13 

.Tan. 

14 

Jan. 

15. 

Jan. 

17. 

Jan. 

17. 

Jan. 

20. 

Jan. 

24, 

Jan. 

26. 

PUBUC  BUILDINGS  AND 
SCHOOLS. 

Jan.     4.  Cavite,  P.  I Nov.  13 

Jan.     4.  Greenville,  S.   C Nov.  27 

Jam.     4.  Gaylord,  Minn Dec.     4 

Jan.     4.  Crookston,  Minn Dec.  11 

Jan.     4.  East  Cleveland,  Ohio Dec.  11 

Jan.     4.  Trinidad,  Col Dec.  23 

Jan.     4.  St.    Louis,    Mo.. Jan.     1 

Jan.     4.  River  Rouge,  Mich Jan.     1 

Jan.     5.  Harlan,     Iowa     Nov.  27 

Jan.     5.  Providence,    R.    I Dec.  18 

Jan.     5.  Marcus  Hook,  Pa Dec.  25 

Jan.     6.  Wheeling,  W.  Va Dec.  11 

Adv.  Dec.  11  to  Jan.  1. 

Jan.     6.  Howard,    R.    I Dec.  25 

Jan.     8.  Ogden,    Utah    Jan.     1 

Jan.     8.  Terre  Haute,  Ind Jan.     1 

Jan.  10.  Titusville,  Pa.   Dec.     4 

Adv.  Dec.  4,  11. 

Jan.  10.  Toledo,  Ohio Dec.  18 

Jan.  10.  Elkhart,   Ind Jan.     1 

Jan.  10.  Tuscola,    111 jan,     1 

Jan.  10.  Prescott,  Ariz Jan.     1 

Jan.  11.  Durham,    N.    C Dec.  18 

Jan.  11.  Cherry    Grove,    Ohio Jan.     1 

Jan.  12.  Ortonville,    Minn Jan.     1 

Jan.  15.  Duluth,   Minn Dec.  11 

Jan.  15.  St.    Louis,    Mo Dec.  25 

Jan.  15.  Fort    Pierce,    Fla Jan.     1 

Jan.  15.  Lambton  Mills,   Ont Jan.     1 

Jan.  16.  Sidney,    Neb Dec.  11 

Jan.  17.  Hackensack,   N.   J Dec.  11 

•Ian.  17.   Smithfield.    R.    I Dec.   18 

Jan.  18.  Anoka,  Minn ,  Dec.  11 

Jan.  18.  Clarksdale,   Miss Jan.     1 

Jan.  19.  Hornell,  N.  Y Deo.  11 

Jan.  20.  Crookston,    Minn Dec.  25 

Jan.  21.  Waterloo.    N.    Y Dec.  18 

Jan.  22.  Wheeling,    W.    Va Dec.  25 

Adv.  Dec.   25,  Jan.   1. 

Jan.  24.  Ashland,  Ky Dec.  18 

Jan.  24.  Nevada,    Iowa    Jan.     1 

.Tan.  26.   Shelby,  N.  C Dec.  18 

Jan.  27.  Ellensburg,  Wash Dec.  18 

Jan.  28.  Washington,  Iowa   Dec.  25 

Jan.  31.  Key  West,   Fla Jan.     1 

Jan.  31.  Delaware,  Ohio  Jan.     1 

Feb.     1.  Oneida,    Iowa    Dec.  18 

Feb.     1.  Georg^e   West.    Tex Dec.  18 

Feb.     7.  Sioux    City,    Iowa Dec.  25 


PRIVATE  BUILDINGS. 

Jan.     5.  Ottumwa,    Iowa    Jan.     1 

Jan.  10.  Vicksburg,   Miss Dec.  25 

Jan.  15.  Toledo,    Ohio    Jan.     1 

Jan.  15.  Lansing.   Mich Jan.     1 

Feb.  15.  Britt,  Iowa   Jan.     1 


MISCELLANEOUS. 

Jan.     3.  Garbage  incinerator.  Fort 

Wayne,    Ind Dec.  11 

Adv.  Dec.  11,  18. 
.Tan.     4.  Oil      Tanks,      New      Ulm, 

Minn Jan.     1 

Bars,  Adel.   Iowa Jan.     1 

Iron     Fence,     New    York, 

N.    Y Jan.     1 

Cement,    Chicago,    111 Jan.     1 

Steel  towers.  Guam Nov.  20 

Iron,  Steel,  Etc.,  Panama  Dec.  25 

Adv.  Dec.  18  to  Jan.  1. 
Rock  Crusher  Plant,  Win- 
nipeg,   Man Jan.     1 

Elevator.   W^atertown,    111.  Jan.     1 
Light     Standards.     Janes- 
ville, Wis Jan.     1 

Cruiser,    Chicago,    III Dec.  18 

Adv.  Dec.  18  to  Jan.  1. 
El.  Rys..  New  York,  N.  Y.  .Tan.     1 
Cement.    Baltimore.    Md..Jan.     1 
Steel  pipe,   etc..   Panama.  .Ian.     1 

Cement,   Atlanta.   Ga Jan.     1 

Cement    tank.    Louisville, 

Ky Dec.  25 

Garbasre     Disposal,     New 

York,  N.  Y Dec.  26 

Adv.    Dec.    25,    Jan.    1. 
Garbage  Incinerator,  Edg- 

wood.  Pa Dec.  26 

Removal    of    Wreck,    San 

Fr.<>ncisco,   Cal Jan.     1 

Boilers.  West  Point,  N.  T.  Dec.  25 
Adv.    Dec.    25,   .Tan.    1. 

Barge.   Dallas,   Tex Jan.     1 

Adv.  Jan.   1. 
I  oconiotives      for      Sale. 

Panama    Jan.     1 

Adv.   Jan.   1. 
Apr.     1.  Memorial,  Fort  McHenry, 

(P.   O.   Baltimore,  Md.) .  Nov.  20 


Jan. 
Jan. 

5 
6 

Jan. 
Jan. 
Jan. 

7 
8 
S 

Jan. 

10 

Jan. 
Jan. 

10 

11. 

Jan. 

12 

Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
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17 
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Jan. 

18 

Jan. 
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Jan. 
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Jan. 
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Jan. 

27 
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CONTRACTING  NEWS 


Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


BUT  TWICE  in  the  four  years  prior  to  1915 
had  sales  of  stocks  passed  15,000,000  shares 
in  one  month  on  the  New  York  Stock  Ex- 
change, and  only  once  had  sales  of  bonds 
passed  $100,000,000  in  value  in  one  month.  The 
first  of  these  figures  has  been  exceeded  five  times 
and  the  second  four  times  within  the  past  year. 
Sales  of  stocks  last  year  exceeded  the  average  for 
1911,  1912  and  1913  by  32%  per  cent,  and  sales 
of  bonds  exceeded  the  same  3-year  average  by  27% 
per  cent.  The  charters  filed  in  this  country  in 
1915  for  incorporations  involving  $100,000  or 
more  are  estimated  at  more  than  two  billion  dol- 
lars, the  largest  total  since  1912.  Of  the  whole, 
it  is  estimated  that  more  than  $500,000,000  is 
represented  by  companies  formed  either  to  pro- 
duce war  supplies  or  to  make  products  the  sup- 
ply of  which  has  been  curtailed  by  the  war.  Con- 
ditions are  believed  to  be  favorable  to  a  large 
volume  of  new  incorporations  during  1916,  in- 
dicating that  private  construction  work  will  con- 
tinue to  increase.  Gross  railway  earnings  for  the 
past  year  are  estimated  at  $3,245,000,000,  prac- 
tically equal  to  those  of  1913,  while  net  earnings 
are  expected  to  exceed  those  of  1913  by  $125,000,- 
000  or  $130,000,000,  reaching  $1,050,000,000. 
Union  labor  in  New  York  State  in  the  building 
trades^  was  better  employed  last  November  than 
in  any  November  in  the  previous  four  years  ex- 
cept that  of  1912.  The  latest  statement  of  the 
Department  of  Labor  shows  23.9  per  cent  of  the 
membership  of  these  unions  unemployed  as  com- 
pared with  44  per  cent  a  year  ago  and  28.5  per 
cent  in  1913. 

Buildings 

The  volume  of  building  work,  both  actual  and 
prospective,  continues  to  increase  in  a  most  grati- 
fying manner.  Eight  contracts  amounting  to 
$200,000  or  more  are  reported  as  having  been  let, 
in  addition  to  a  number  of  contracts  ranging  be- 
tween $100,000  and  $200,000.  Among  the  latter 
is  the  U.  S.  Post  Office  at  Missoula,  Mont.,  for 
which  a  low  bid  of  $122,000  was  received.  Among 
the  larger  contracts  are  a  $200,000  building  at 
Brockton,  the  $600,000  chamber  of  commerce 
building  at  Rochester,  N.  Y.,  a  $256,000  hospital 
at  Philadelphia,  hospital  buildings  to  cost  $284,- 
000  at  Spring  City,  Pa.,  a  $390,000  school  at 
Cincinnati,  a  sugar  factory  to  cost  $700,000  at 
Twin  Falls,  Idaho,  and  a  $300,000  concrete  ware- 
house contracted  for  at  Crockett,  Cal.  Bids  are 
desired  for  constructing  on   armory  in  Yonkers, 


N.  Y.,  for  erecting  a  $100,000  school  in  Windsor, 
Ont.,  for  building  a  $130,000  hospital  at  San  Ber- 
nardino, Cal.,  for  a  $150,000  university  building 
at  Seattle  and  for  constructing  and  equipping 
complete  a  sugar  plantation  near  Manila,  P.  I. 

A  $164,000  public  library  has  been  planned  at 
Boston,  and  plans  have  been  filed  in  New  York 
City  for  a  $600,000  hotel.  Additions  to  an  in- 
dustrial plant  at  Allentown,  Pa.,  to  cost  $350,000 
are  contemplated.  A  $500,000  commercial  build- 
ing and  a  $125,000  warehouse  are  planned  in 
Cleveland.  Plans  are  being  prepared  for  a 
$400,000  hotel  in  Columbus,  Ohio.  At  Milwaukee 
a  $350,000  telephone  exchange  is  being  planned. 
An  automobile  plant  to  cost  $200,000  is  to  be 
built  at  San  Francisco.  An  appropriation  of 
$1,000,000  is  available  for  the  Federal  Building 
at  Honolulu,  for  which  a  site  has  been  purchased. 

Among  the  bond  issues  sold  last  week  for 
building  construction  was  $500,000  of  the  $1,500,- 
000  issue  for  the  Newark  (N.  J.)  memorial  build- 
ings, for  which  a  site  has  been  selected.  Lexing- 
ton and  Hopkinsville,  Ky.,  have  each  sold  $100,- 
000  school  bonds,  and  a  $165,000  bond  issue  for 
high-school  construction  has  been  sold  at  Coving- 
ton, Ky. 

Bridges  and  Roads 

A  contract  for  the  bridge  at  New  Gretna, 
N.  J.,  has  been  awarded  at  $93,000.  Bids  have 
been  opened  by  the  California  Highway  Commis- 
sion for  a  $90,000  bridge.  Bids  are  asked  for 
Jan.  31  by  the  Boston  Elevated  Railway  for 
building  the  foundations  for  the  Mystic  River 
bridge.  The  bridge  will  require  seventeen  ma- 
sonry piers,  whose  footings  are  to  be  carried  more 
than  30  ft.  below  low  water.  Bids  will  be  opened 
Feb.  1  for  the  superstructure  of  a  steel  bridge 
over  the  Kaw  River  in  Kansas  City.  Bids  are 
also  desired  for  constructing  a  $50,000  concrete 
bridge  at  Tucson,  Ariz.  A  report  of  the  Phila- 
delphia Bureau  of  Surveys  transmitted  to  the 
city  council  states  that  the  construction  of  a 
bridge  between  Camden  and  Philadelphia  is  feas- 
ible and  estimates  the  cost  at  $18,000,000.  Plans 
have  been  prepared  for  a  $200,000  concrete  bridge 
at  Reading,  Pa.  A  740-ft.  steel  bridge  on  concrete 
piers  is  to  be  built  at  Chippewa  Falls,  Wis.  It 
is  expected  that  bridge  and  grade-crossing-elimi- 
nation work  to  cost  between  $600,000  and  $700,000 
will  be  let  this  year  at  Portland,  Ore. 

Bids  have  been  opened  at  Baltimore  on  an 
$86,000  paving  contract,  and  three  contracts  on 


which  bids  were  opened  by  the  California  High- 
way Commission  will  cost  $128,000.  Bids  are 
desired  at  La  Porte,  Ind.,  for  paving  work  to  cost 
$110,000,  and  contracts  for  34  miles  of  road  con- 
struction will  be  let  Jan.  18  at  Jamestown,  Tenn. 
Bids  will  be  opened  next  week  at  Denison,  Tex., 
for  highway  work  for  which  $900,000  is  available. 
San  Antonio  desires  bids  Jan.  20  for  constructing 
185,000  sq.  yd.  of  pavements.  Spokane  will 
open  bids  the  middle  of  next  month  for  paving 
work  to  cost  $210,000.  A  contract  will  be  let  next 
month  for  highway  work  to  cost  $200,000  at  Bar- 
bourville,  Ky.  About  $220,000  is  to  be  spent  at 
Walker,  Minn.,  on  county  road  construction.  Pav- 
ing work  to  be  contracted  for  this  year  at  Port- 
land, Ore.,  will  cost  $250,000.  Surveys  have  been 
ordered  for  a  $1,000,000  highway  from  Los  An- 
geles to  Imperial  Valley. 

Waterworks  and  Sewers 

A  sewer  contracted  for  at  Cincinnati  will  cost 
$56,000.  The  lowest  bid  received  for  constructing 
a  sewer  at  Seattle  was  $48,500.  Bids  have  been 
opened  for  building  a  $41,000  sewer  at  Stockton, 
Cal.  A  report  has  been  submitted  to  Watertown, 
N.  Y.,  on  a  waterworks  system  to  cost  $900,000. 
Columbia,  S.  C,  has  sold  waterworks  and  sewer 
bonds  amounting  to  $500,000.  Evansville,  Ind., 
will  contract  next  spring  for  3200  ft.  of  4  to  5-ft. 
trunk  sewer.  The  construction  of  two  additional 
reservoirs  is  being  considered  at  Cincinnati.  A 
high-pressure  water  system  being  considered  at 
Joliet,  111.,  will  cost  $150,000.  A  contract  is  to 
be  let  next  month  at  Milwaukee  for  sewer  work 
to  cost  $450,000,  including  a  1500-ft.  tunnel. 
Marinette,  Wis.,  is  to  build  an  $85,000  filtration 
plant.  It  is  estimated  that  the  waterworks  pro- 
posed at  Albuquerque,  N.  M.,  will  cost  $413,000. 
Portland,  Ore.,  will  spend  $180,000  for  sewer  con- 
struction this  year. 

Miscellaneous 

The  lowest  bid  opened  Jan.  4  at  Albany,  N.  Y., 
for  a  section  of  state  barge  canal  was  $321,000. 
A  $100,000  hydroelectric  plant  is  being  planned 
at  Winsted,  Conn.  A  permit  for  building  two 
additional  shipways  and  extending  two  piers  has 
been  issued  to  a  Philadelphia  shipbuilding  con- 
cern. Niagara  Falls,  N.  Y.,  has  sold  $190,000 
bonds  to  pay  for  its  share  of  grade-crossing  elimi- 
nation. Railroad  double-tracking  work  reported 
at  Hamilton,  Ohio,  will  cost  $360,000.  An  irriga- 
tion project  at  Stockton,  Cal.,  will  cost  $285,000. 


WATERWORKS 


PROPOSED     WORK. 

New  York,  N.  Y.— Board  of  Water  Sup- 
ply has  applied  to  the  Board  of  Estimate 
for  $22,000,000  to  develop  Schoharie  Creek 
watershed  in  connection  with  the  Cats- 
kill  Aqueduct  project.  A  hearing  is  to  be 
held  Jan.   18. 

Bridgeton,  N.  J. — Charles  Collins,  Phila- 
delphia, Pa.,  is  engineer  for  water  works 
improvements  contemplated  here,  includ- 
ing repairs  to  present  reservoir  and  con- 
struction of  a  new  reservoir. 

Woodbine,  N.  J. — Woodbine  Land  &  Im- 
provement Company  (W.  E.  Bertrand, 
Purchasing  Agent),  will  Install  in  1916 
about  2300  ft.  6-in.  wood  water  mains  and 
five  4-in.  hydrants,  one  feed  water  meter, 
and  some  concrete  work. 

Mount  Joy,  Pa. — The  water  works  plant 
destroyed  by  fire  is  to  be  rebuilt. 

Pennsylvania. — The  State  Water  Com- 
mission at  Harrisburg,  Dec.  22,  approved 
application  of  Jones  &  Laughlin  Steel  Co. 
to  construct  a  pumpinR  station  and  in- 
take on  west  bank  of  Ohio  River  at  All- 
quippa,  Beaver  County.  ■ 

Columbia,  S.  C. — Water  works  and  sew- 
erage improvements  bonds  amounting  to 
J500,000  have  been  sold. 

Sharon,  Tenn. — Citizens  voted  $25,000 
bonds  for  installing  a  water  and  light 
plant.  As  soon  a.s  bonds  are  sold,  con- 
tracts will  be  awarded.  Address  Town 
Clerk. 

Canal  Winchester,  Ohio. — Water  works 
bonds    amounting    to    $12,000    sold. 


Cincinnati,  Ohio. — Reported  construction 
of  two  additional  reservoirs  with  a  total 
capacity  of  approximately  200,000,000  gal. 
is  under  consideration.  J.  A.  Hiller,  Water 
Works   Superintendent. 

Greenwich,  Ohio. — Improvements  planned 
to  the  water  works  and  electric  light 
plant  will  include  enlarging  of  the  reser- 
voir, repairing  spillway,  new  pump,  and 
lowering  pumps,  and  other  improvement.s: 
probable  cost  $15,000.  F.  Daniels,  City 
Clerk. 

Newcomerstown,  Ohio. — Village  Council 
is  considering  municipal  ownership  of 
water  works  and  electric  light  plant. 

Durand,  Mich. — Reported  improvements 
contemplated  to  the  municipal  water 
works  and  electric  light  plant.  Address 
City   Clerk. 

Joliet,  III. — Reported  installation  of  a 
high  pressure  water  system  in  the  busi- 
ness district  is  being  considered;  probable 
cost  $150,000.     Address  Mayor, 

Madison,  Wis. — Plans  are  to  be  pre- 
pared by  Mead  &  .Seastone,  Engineers,  for 
enlarging  artesian  well   system. 

Marinette,  Wis. — City  Council  voted  to 
purchase  water  works  and  constructing 
$85,000  nitration  plant, 

Audubon,  Iowa. — See  "Paving  and 
Roads." 

Vinton,  Iowa. — The  town  will  Install  by 
April  or  May  two  300-kwv.  steam  tur- 
bines, new  switchboard,  and  new  pumps 
for  water  works  system.  W,  E,  Kling- 
man.    Superintendent. 

Minneapolis,  Minn, — See  "Waterworks." 

Elkhart,  Kan. — Reported  an  election  to 
be  held  on  constructing  water  works  cost- 
ing $17,500.  W.  B.  Rollins,  Consulting 
Engineer,  Kansas  City,   Mo. 


Emporia,  Kan. — Citizens  Dec.  28  voted 
to  issue  $150,000  bonds  for  improvements 
to  the  water  works.  Black  &  Veatch, 
Engineer,  Kansas  City,  Mo,;  Fred.  H. 
-Smith,   City  Clerk. 

Pocahontas,  Ark. — City  Council  organ- 
ized the  Water  Works  Improvement  Dis- 
trict and  appointed  E.  Dalton  one  of  the 
commissioners.  Steps  being  taken  to  In- 
stall the  water  works  system. 

Claude,  Tex.— City  is  ready  to  grant  a 
franchise  for  water  works  and  an  electric 
light  plant.  Address  Board  City  Devel- 
opment. 

Henryetta,  Okla. — ^Water  works  bonds 
for  $100,000  are  for  sale  by  T.  S.  William- 
son, City  Clerk. 

Rlngllng,  Okla. — Reported  bond  Issue  for 
$40,000  for  water  works  system  Is  con- 
templated. 

Albuquerque,  N.  M. — In  a  report  sub- 
mitted to  City  Council,  Jas.  N.  Gladding, 
City  Engineer  of  El  Paso,  estimates  cost 
of  constructing  water  works  in  Albu- 
querque at  $413,000, 

Clovls,  N.  M. — Election  soon  to  be  held 
to  vote  $25,000  bonds  for  extensions  to 
sewer  and  water  systems. 

Seattle,  Wash.  —  City  Council  has 
adopted  resolutions  to  lay  water  mains 
in  Wyoming  and  9th  Avenues. 

Calexico,  Cal. — At  election  Dec.  28  citi- 
zens voted  $64,000  bonds  for  water  sys- 
tem: $25,000  bonds  for  extension  of  sewer 
system. 

Riverside,  Cal. — Reported  plans  being 
prepared  for  the  water  works  to  include 
two  reservoirs,  one  on  the  first  knoll  for 
supplemental  Irrigation  reservoir,  and  the 
other  for  domestic  use.  Address  City  En- 
gineer. 


San  Bruno,  Cal. — Election  soon  to  be 
held  to  vote  $35,000  bonds  for  providing 
needed  water  mains. 

San  Diego,  Cal. — City  has  applied  to  Loa 
Angeles  tederal  Land  Office  for  permis- 
sion to  construct  a  160-foot  dam  In  San 
Diego  River,  from  which  aqueduct  and 
pipe  lines  would  be  constructed  into  Uni- 
versity Heights  reservoir.  H.  A.  Whit- 
ney,  City  Hydraulic  Engineer. 

Woodland,  Cal. — Council  reported  to  be 
considering  constructing  water  works 
costing   $45,000.      Address   City   Engineer. 

Centervllle,  Utah.^-Citizens  voted  $15,- 
000  water  works  bonds.  It  is  proposed  to 
construct  a  cement  reservoir  at  mouth  of 
the  canyon  and  pipe  water  to  resident 
portion   of  town. 

Montreal,  Que. — City  Council  has  ap- 
proved the  three  by-laws  providing  for  an 
additional  expenditure  of  $2,680,000  on  the 
water  works  system. 

BIDS     DESIRED. 

Pittsburgh,  Pa.— Until  Jan.  14,  at  office 
of  City  Controller,  for  piping  and  appur- 
tenances at  the  Brilliant  Pumping  Station, 
Contract  No.  13-H.  Robt.  Swan,  DIr. 
Dept.  Pub.  Wks. 

Baltimore,  Md. — Until  Jan.  19  by  Board 
of  Awards  at  office  of  City  Register,  for 
furnishing  Water  Board  c.  i.  pipe  and 
fittings,  hypochlorite  of  lime  sulphate  of 
iron,  caustic*  lime,  galvanized  iron  pipe 
and  fittings,  brass  service  pipe  connec- 
tions, brick,  pig  lead,  etc.,  required  from 
Jan.  1  to  April  1,  1916,  advertised  In  Engi- 
neering Record.  Walter  E.  Lee  Water 
Engineer. 

Orangeburg,  S.  C. — Until  Feb.  1,  by 
Mayor   and   Councilmen,    for   one   or   two 
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Jine-generator  exciter  units  one  sur- 
bice  condenser,  one  mutor-driven  triplex 
pump,  complete  switchboard  and  appruxi- 
mately  300  tons  c.  i.  pipe  with  valves, 
StUngs,  etc..  advertiseti  in  Engineering 
Record.  James  E.  Salley,  Superintendent 
Water  and  Light  Plant:  T.  o.  S.  Dibble, 
aiy   Clerk. 

Clariudale,  MIts. — Until  Jan.  18,  by  the 
City  Commissioners,  for  constructing 
power  plant  building,  furnisliing  and 
erecting  certain  equipment  for  same,  and 
tor  erecting  certain  other  equipment  al- 
ready purchased  for  Clarksdale  Light  and 
Water  Works,  advertised  in  Engineering 
Record.      W".    M.    Pumell.    City    Clerk. 

Qaletburg  III.— Until  Jan.  14  (readver- 
(iaement),  by  Wm.  L.  Bouteile,  City 
Clerk,  for  constructine  tubular  well,  not 
lesa  than  10  in.  In  diameter  and  to  a 
depth  of  2500  ft.,  more  or  less,  advertised 
In  Engineering  Record.  F.  M.  Connolly, 
City  Engr. 

Tracy,  Minn.— Until  Jan.  18,  by  Charles 
Oampbell,  City  Recorder,  for  li>0,000  gal. 
tank  and  steel  tower. 

Chanute,  Kan.— Until  Jan.  11,  by  City 
Clerk,  for  low  service  pump  directly  con- 
nected to  an  electric  motor;  two  hlgh- 
•ervice  pumps  and  one  Are  pump  at 
water  works  station,  and  an  additional 
three-phase  unit  at  electric  plant  and  a 
transmission  line  from  electric  plant  to 
water  station. 

CofTeyville,  Kan.— Until  Jan.  10,  by  City 
Clerk,  for  machinery  and  equipment  for 
the  water  works  for  which  the  citizens 
Dec  28  voted  120,000  bonds.  A  5u0-hp. 
water  tube  boiler,  with  superheater, 
■moke  stack  and  stoker,  and  7aO-kw. 
high-pressure  condensing  turbine  generat- 
ing unit.  Alternate  on  Diesel  engine  will 
be  considered.  Carl  E.  Stronquist,  Supt. 
Water  and  Light  Dept. 

Oawego,  Kan.— Until  Jan.  14,  by  J.  F. 
Waskey.  City  Clk..  for  furnishing  ma- 
terial and  constructing  extension  to 
water  works  to  consist  of  sedimentation 
baaln.  pumping  equipping,  hydrants. 
valves,  piping,  etc.  Albert  C.  Moore. 
Bagr.,  Frisco  BIdg.,  Joplin. 

Joplin,  Mo. — Until  Jan.  14  for  water 
works  extensions  and  filter  plant  to  cost 
$30,000.  Albert  C.  Moore,  Engineer, 
JopUn. 

Los  Angeles,  Cat. — Until  Jan.  17  by 
County  Board  Supervisors  for  furnishing 
and  Installing  32.000  ft.  4  In.  and  12,600 
ft.  S  In.  Class  B  c.-l.  pipe  and  alterations 
to  pumping  plant  in  Water  District  No.  1. 

Toronto,  Ont. — Until  Jan.  11,  by  T.  L. 
Church  (.Mayor),  Chmn.  Board  Control, 
for  cast-iron  special  castings  for  main 
pumping  station. 

PRICES     AND     LETTINGS. 

Ittndicatea  amard  ot  contract. 

^Providence,  R.  I. — Contract  for  mak- 
ing wash  and  core  borings  (bids  opened 
Dec.  22)  awarded  by  Board  Water  Supply 
to  Sprague  &  Henwood,  Inc.,  Scranton. 
Pa.,  at  $10,460.  For  unit  figures  see  Engi- 
neering Record  of  Jan.  1.  Frank  E.  Win- 
•or.  Chief  Engineer  of  Board. 

ABatavIa,  N.  Y. — Contract  for  c.  1.  pipe 
and  specials  In  connection  with  the  water 
works  awarded  U.  S.  C.  I.  Pipe  &  Foun- 
dry Company,  Burlington,  N.  J.,  and  for 
lamps  for  street  lighting  to  the  Westing- 
house  Electric  Manufacturing  Company, 
Pittsburgh,  Pa.  Chester  &  Fleming,  En- 
glDeers.  Pittsburgh,   Pa. 

Reading,  Pa. — Donaldson  Iron  Company, 
Eteaus.  submitted  the  lowest  bid  for  c.  1. 
water  pipe  at  t6,956. 

'A<:ieveland,  Ohio.  —  Contract  awarded 
by  Board  of  Control  to  AUIs  Chalmers 
Company,  Milwaukee,  at  {35.000,  for  dis- 
mantling and  relocating  three  pumps  at 
Division  Avenue   Pumping  Station. 

ABrookvllle,  Ind. — Contract  for  furnish- 
ing a  pump  awarded  John  H.  McGowan 
Company,  Cincinnati,  Ohio,  at  $2,9.i0  for 
a  triple  expansion  pump  with  a  200-ft. 
condenser. 

-ttCedar  Rapids,  Iowa. — Contract  award- 
ad  Allla-Chalmers  Company,  Milwaukee, 
Wis.,  for  a  7,000,000-gaI.  high  lift  pump 
at  118,000. 

'i^Llncoln,  Neb.^<Jontract  for  construct- 
ing water  works  and  electric  light  plant 
at  the  County  Poor  Farm  (bids  opened 
Dec.  20)  awarded  Korsmeyer  &  Company, 
Lincoln. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED     WORK. 

Providence,  R.  1. — City  Council  Con.  on 
Sewers  recommended  constructing  sewers 
on  12  streets  and  storm  sewers  on  two 
other  streets. 

Bridgeport,  Conn. — Preliminary  esti- 
mates submitted  by  Alfred  H.  Terry,  City 
Engineer,  for  sewer  improvements,  esti- 
mated cost  at  $330,000.  Including  167,000 
for  completing  Bond,  Hawley,  Marlon  and 
River  Street  and  Housatonic  and  Seaview 
Avenue  sewers. 

Norwalk,  Conn. — See  "Paving  and 
Roads." 


Waterbury,  Conn. — All  bids  opened  re- 
cently by  the  city  for  the  $400,000  sewer 
bonds  have  been  rejected. 

Charlotte,  N.  Y. — Construction  of  a  sew- 
age disposal  plant  and  sewerage  system  is 
contenipluted  by  city. 

Lyndhurst,  N.  J. — The  Bd.  Commission- 
ers sold   $;iS,856  sewer   bonds. 

Point  Pleasant,  N.  J. — Extensions  and 
Improvements  to  the  sewer  system  costing 
about  $21,000  reported  under  consideration 
by  Borough  Council.  An  election  will 
probably  be  held  on  the  matter. 

Princeton,  N.  J. — About  8000  ft.  of  sewer 
pipe  will  be  laid  in  Battle  Road  this  spring 
at  a  cost  of  $17,000.  Address  Borough 
Clerk. 

Shepherdstown,  W.  Va. — H.  E.  Adler, 
Brunswick,  Md.,  retained  as  engineer  for 
sewer  system  to  be  constructed  by  a  com- 
pany at  a  cost  of  $15,000.  R.  C.  Ringgold 
said  to  be  interested. 

Jacksonville,  Fla. — Sewer  and  drain 
bonds  amounting  to  $250,000,  were  sold 
Dec.   29   by  Board   Bond   Trustees. 

Jacksonville,  Fla.— Council  passed  an 
ordinance  authorizing  construction  of 
sewers  and  drains  through  the  property  of 
the  Commodore  Point  Terminal  Company 
at  a  cost  of  $14,891. 

Lexington,  Ky. — The  United  States  Gov- 
ernment sanitary  experts  and  a  commit- 
tee of  local  citizens  appointed  to  investi- 
gate the  sewage  disposal  have  declared 
themselves  in  favor  of  the  Imhoff  system 
as  recommended  by  Solomon-Norcross 
Company  of  Atlanta,  Ga. 

Alliance,  Ohio. — Council  has  decided  to 
engage  K.  W.  Pratt  of  Cleveland  to  pre- 
pare plans  for  necessary  changes  to  be 
made  to  the  sewage  disposal  plant  costing 
about  $35,000. 

Kenmore,  Ohio. — Sewer  bonds  for  $25,- 
000  will  be  sold  Feb.  1  by  Eiwin  J.  Shook, 
Village  Clk. 

Mansfield,  Ohio. — Sewage  Disposal  bonds 
amounting   to   $110,000  sold. 

Des  Moines,  lowa.^-Contract  will  be  let 
In  February  by  Department  of  Public 
W'orks  for  constructing  the  sewer  system 
in  Closes  Creek  District.  Plans  have  been 
completed  by  the  City  Engineer's  Depart- 
ment, and  it  Is  reported  the  cost  Is  about 
$250,000. 

Minneapolis,  Minn.  —  Followins  work 
contemplated  for  the  new  year:  20  miles 
of  sewers,  cost  $500,000;  paving,  cost 
$1,250,000;  Elwell  Law  Grading,  $350,000; 
water  mains,  etc.,  $400,000;  curb  and  gut- 
ter, $150,000;  sidewalks,  $100,000;  Bas- 
setfs  Creek,  $50,000;  bridges,  $150,000; 
widening  and  opening  new  streets,  $45,- 
000;   new  harbor,   $50,000. 

South  St.  Paul,  Minn. — Reported  resi- 
dents of  the  Second  Ward  want  lateral 
sewers  constructed  on  Fourth  and  Fifth 
Avenues,  south  from  Marie  Avenue,  to 
connect  with  the  trunk  system  on  Third 
Street,  South. 

lola,  Kan. — Sewer  system  Is  to  be  con- 
structed this  year. 

Paw/nee  City,  Neb. — Election  to  be  held 
in  April  on  issuing  bonds  for  constructing 
a  sewer  system.     J.  L.  Meek,  City  Clerk. 

Columbus,  Mont, — City  Council  reported 
taking  steps  to  construct  a  sewer  system 
to   cover   the   entire   city. 

Lake  Village,  Ark. — City  to  construct 
24,000  feet,  of  sewers  and  an  Imgoft  tank. 
J.  B.  McCrary  Company,  Atlanta,  Ga., 
Engineer  and  Contractor. 

Henderson,  Tex. — Franchise  for  con- 
structing sewerage  system  In  Henderson 
granted  to  J.  M.  Wood,  Oberlln,  Ohio. 

Houston,  Tex, — Reported  contract  to  be 
let  soon  for  constructing  the  sanitary 
sewer  to  connect  the  Second  Ward  sys- 
tem with  the  new  disposal  plant.  Con- 
tract for  the  disposal  plant  to  be  let 
about  Jan.  20.  Bids  on  disposal  plant  are 
to  be  for  a  plant  for  both  sections  of  the 
city  north  and  south  of  Buffalo  Bayou. 
E.  E.   Sands;   City  Clerk. 

Paris,  Tex, — Contract  will  bo  let  about 
August  for  constructing  sewage  disposal 
plant  to  cost  $15,000.  R.  G.  Tyler,  City 
Engineer,    Paris. 

WInnsboro,  Tex, — Construction  of  sewer 
system,  5000  ft.  of  8  and  10-in.  pipe  and 
a  disposal  plant,  cost  of  both  $15,000,  is 
contemplated.     Address  City  Secretary. 

Clevis,    N.    M.— See   "Water  Works." 

Portland,  Ore,— About  $180,000  sewer 
Improvements  will  be  contracted  for  In 
1916.     Philip  H.  Dater,  City  Engineer. 

Alhambra,  Cal. — Plans  prepared  for  a 
sewaKe  disposal  plant  which  the  cities  of 
Alhambra.  South  Pasadena  and  Pasadena 
propose  constructing  Jointly.  The  site  Is 
not  yet  decided  upon.  Nothing  further 
has  been  done  In  the  matter.  R.  B.  Or- 
blson,  489  Claremont  Street,  Pasadena; 
John  McMillan,  1412  Fremont  Street,  South 
Pasadena,  and  Charles  E.  Hewes,  226  S. 
Hidalgo  Street,  Alhambra,  are  engineers 
In  charge  of  the  work. 

Calexico,   Cal. — See   "Water  Works." 

Newport  Beach,  Cal. — Contract  will  be 
let  about  December  for  sewer  system  to 
cost  $55,000.  I.  n.  Fink,  City  Engineer, 
514  Central  Building,  Ixis  Angeles. 

Riverside,  Cal,^<;ity  Council  voted  to 
acquire  about  500  acres  for  a  sewer  farm. 


BIDS     DESIRED. 

Avervllle,  III.— Until  Jan.  12  by  Board 
Local  Improvements  (Frank  W.  Brisen- 
dine.  Secretary)  for  constructing  a  sani- 
tary sewer  system,  estimated  to  cost 
$33,600,  advertised  In  Engineering  Record. 
Kay  Crozier,  Engineer,  129  N.  Jefferson 
Street,  Peoria. 

Milwaukee,  Wis. — Reported  desired  by 
Commissioner  of  Public  Works  for  con- 
tinuing the  Linwood  intake  tunnel  about 
2500  ft. 

Lisbon,  Iowa.— Until  Jan.  18,  by  H.  C. 
Kurtz,  City  Clerk,  for  constructing  sewer 
system  and  sewage  disposal  plant.  F.  R. 
Warriner,  Engineer,  Cedar  Rapids. 

South  St.  Paul,  Minn.— Until  Jan.  31,  by 
City  Council,  for  constructing  4000  ft.  12- 
in.  sewer.    J.  R.  Stevenson,  City  Recorder. 

Wausa,  Neb.— Until  Feb.  7,  by  F.  E.  An- 
derson, City  Clk.,  for  19,000  ft.  sanitary 
sewer;  also  sewage  disposal  plant. 

Kansas  City,  Mo.— Until  Jan.  18,  by 
Board  Public  Works  (Thos.  F.  Callahan, 
Secy.),  for  constructing  sewers  in  Sewer 
Uist,   No.   346. 


PRICES     AND     LETTINGS. 
•trlndicates  award  of  contract. 

■ADoylestown,  Pa. — Contract  awarded 
Green-Starr  Engineering  Company,  Phila- 
delphia, for  constructing  sewerage  system 
tor  National  Farm   School. 

-^Philadelphia,  Pa. — Reported  contract 
for  constructing  the  sewage  disposal  plant 
at  Byberry  for  the  city  awarded  Daniel 
Lynch,  1128  N.  Forty-first  Street  (bids 
opened  Dec.  31).     Probable  cost  $23,000. 

-ACInclnnatl,  Ohio. — Contract  for  con- 
structing Duck  Creek  Interceptor  No.  3 
(bids  opened  Dec.  13)  awarded  Connelly 
Construction  Company,   $57,364. 

♦Palnesvllle,  Ohio. — Contract  for  sewer 
Improvements  (bids  opened  Dec.  22,  by  F. 
N.  Downer,  City  Engr.)  awarded  as  fol- 
lows: 

•Sanford  Street,  4930  ft.  12  and  20-in. 
pipe,  to  Ohio  Engineering  Co.,  Lorain,  at 
$1.45  for  12-in.  pipe  and  $2.46  for  20-in., 
$30  each  for  12  manholes,  etc.;  total  $13,- 
097.  Next  three  lowest  bidders:  Sever- 
son  &  Hughes.  $13,785:  Hukari  &  Watson, 
$13,837;  and  Tony  Trifiletti,  $14,148;  and 
also  East  Main  Street,  about  3530  ft.  9. 
12  and  14-in.  pipe  sewer,  at  $8,918. 

-A^Councli  Bluffs,  Iowa, — Contract  for 
constructing  the  west  end  sewer  requir- 
ing about  7550  ft.  6  in.,  3445  ft.  8  In.,  2140 
lin.  ft.  10  in.,  2040  lin.  ft.  12  in.  and  2230 
lin.  ft.  15  In.  pipe  awarded  E.  A.  Wlokham 
&  Company,  Council  Bluffs,  at  62  cts.  per 
ft.  6  in.,  92  cts.  8  In.,  96  cts.  10  in.,  $1.05  12 
in.,  $1.25  15  In.  Manholes,  $38.50  each; 
cement,  $10  per  cu.  yd.  and  lumber  $37.50 
per  M.  ft. 

♦Cherryvale,  Kan. — Contract  for  con- 
structing sewers  In  District  No.  2  (bids 
opened  Dec.  16)  awarded  Axte)  Oldham  of 
Kansas  City,  Mo.,  at  about  $16,000.  Next 
three  lowest  bidders:  McCoy  &  Taylor, 
Fort  Scott,  Kan.,  $16,319;  Inter-Mountaln 
Bridge  &  Construction  Company,  Kansas 
City,  Mo.,  $17,019;  O'Nell  Contracting 
Company,  Kansas  City,  Mo.,  $17,246. 

Seattle,  Wash. — Following  are  four  low- 
est bids  opened  recently  by  Board  Public 
Works  for  constructing  sewers  In  West 
and  North  Fiftieth  Streets:  C.  W.  Coit 
Company,  7353  Fauntleroy  Avenue,  $48,- 
583;  V.  Ramaglia,  Box  172,  Tesler  Station, 
$55,602;  T.  Scalzo,  1708  Twenty-second 
Avenue,  S..  $56,195;  and  N.  Fiorito  & 
Brothers,  1630  Twenty-fifth  Avenue,  $56.- 
913. 

Stockton,  Cal. — Following  are  four  low- 
est bids  opened  Dec.  24  by  City  Council 
for  constructing  the  sewers  In  Fair  Oaks 
and  vicinity:  Leach  &  De  Camp,  San 
Francisco,  $41,230;  D.  Bishop,  Stockton, 
$44,718;  Fred  Meyers.  Richmond,  $46,018, 
and  C.  D.   Vincent,   $46,590. 


BRIDGES 


PROPOSED     WORK, 

on  City,  Pa. — Penns.vlvanla  R.  R.  (Alex- 
ander C.  Shand,  Chief  Engineer,  Phila- 
delphia) contemplates  constructing  a 
bridge  over  Allegheny  River  at  Oil  City, 
but  nothing  definite  has  been  done  about 
the   matter. 

Penniylvanla,- The  state  Water  Sup- 
ply Commission  granted  permission  to 
Philadelphia  &  Reading  R.  R.  Co.  (A.  T. 
Dice.  Gen.  Mgr.,  Philadelphia)  to  rebuild 
bridge  at  Sunbury  and  construct  two 
small  bridges  in  Chester  and  Berks  Coun- 
ties. 

Philadelphia,  Pa.— Bridging  the  Dela- 
ware River  between  Philadelphia  and 
Camden  from  foot  of  Market  or  Race 
Streets  is  a  feasible  proposition  according 
to  preliminary  report  made  by  Geo,  Web- 
ster. Ch.  Bureau  of  Surveys,  which  Mayor 
Blankenburg  transmitted  to  Council  Es- 
timated cost  of  a  high  level  bridge  with 
li!,°„?L®/5A"  .river  between  pierhead  lines  is 
$18,000,000,  Including  damages. 


Reading,  Pa, — Plans  prepared  by 
Charles  F.  Sander,  County  Engineer,  for 
constructing  a  concrete  bridge  over 
Schuylkill  River  at  Bingaman  Street;  cgat 
between   $200,000  and   $350,000. 

Contract  will  soon  be  let  for  construct- 
ing following  bridges  for  county:  (Jon- 
Crete  structure  over  branch  of  Maiden 
Creek,  to  have  single  arch  75  ft.  long, 
cost  $7,000;  concrete  bridge  with  two  30-ft, 
spans  over  Tentain  Creek  at  Lobacha- 
ville,  cost  $4,000;  concrete  bridge  over 
Allegheny  Creek  In  BreckersvlUe,  cost 
$4,000. 

Lima,  Ohio, — Construction  of  a  viaduct 
over  Ottawa  River  is  contemplated  by  City 
Council,   cost  $50,000. 

Detroit,  Mich, — Contract  about  to  be  lei 
for  a  timber  and  steel  tenijiorary  bridge 
to  Belle  Isle.  Geo.  H.  Fenkell,  Comr.  Pub- 
lic Works. 

Chippewa  Falls,  Wis.  —  Wisconsin- 
Minnesota  Light  &  Power  Company,  Eau 
Claire,  will  construct  a  bridge  across 
Chippewa  River  to  have  four  185-ft.  spans, 
superstructue  of  steel  and  foundation  of 
concrete. 

Hampton,  Iowa. — Plans  will  be  com- 
pleted about  Jan.  10  by  the  State  High- 
way Department  for  bridge  to  cost  $10,- 
000.  Contract  to  be  let  latter  part  of 
January.  A,  G.  Baker,  County  Engineer, 
Hampton. 

Mason  City,  Iowa. — See  "Paving  and 
Roads." 

Minneapolis,  Minn, — See  "Waterworks." 

Huntsvllle,  Tex. — Comrs.  Court  Of 
Walker  County  at  Huntsvllle,  and  Trin- 
ity County  at  Groveton,  are  selecting  a 
site  for  a  bridge  to  be  constructed  over 
Trinity  River  as  a  part  of  Red  River  to 
Gulf  Highway. 

Walla  Walla,  Wash. — Construction  of  a 
bridge  over  Snake  River  at  Strawberry 
Island  Is  being  contemplated,  cost  $50,000. 
Walla  Walla  and  Franklin  Counties  each 
to  pay  one-half. 

Portland,  Ore. — Plans  completed  by  City 
Engineer  for  a  steel  and  concrete  bridge 
to  be  constructed  over  Balch  Creek  Can- 
yon to  be  part  of  a  highway  to  conneol 
Cornell  Road  with  Lincoln  Skyline  Boule- 
vard. Plans  provide  for  a  viaduct  350  ft 
from  center  to  center  with  2  40-ft.  con- 
crete arches  at  each  end  of  main  arch, 
roadway  36  ft.  wide  with  2  6-ft.  sidewalks 
on  each  side. 

Ottawa,  Ont. — The  Railway  Commission 
directed  Toronto,  Hamilton  &  Buffalo  Ry. 
Co.  (R.  L.  Latham,  Ch.  Engr.,  Hamilton) 
to  construct  a  highway  bridge  in  Hamil- 
ton, carrying  the  line  of  King  Street  over 
the  railroad  tracks. 


BIDS     DESIRED. 

Boston,  Mass, — Until  Jan.  1,  by  Pur- 
chasing Agent,  Boston  Elevated  Ry.  Co., 
101  Milk  Street,  for  building  foundation 
for  Mystic  River  Bridge  and  viaduct  and 
reconstructing  Maiden  Bridge,  advertised 
in  Engineering  Record. 

Connecticut,- Until  Feb.  2,  by  Charles 
J.  Bennett,  State  Highway  Commissioner. 
Hartford,  for  constructing  single  leal 
deck  Strauss  trunnion  bascule  bridge 
over  the  channel  of  the  Saugatuck  River 
in   Westport. 

Richmond,  Va.— Until  Jan.  7,  by  Com- 
mission for  Purchase  and  Improvements 
of  Roads  at  County  Clerks  Office,  for 
constructing  two  creosoted  pile  and  tim- 
ber bridges,  one  over  Masons  Creek  on 
the  Indian  Poll  Bridge  Road,  and  one 
over  Steamboat  Creek  on  the  Indian 
River  Road.  Alternative  bids  on  several 
types  of  floor  construction  will  be  consid- 
ered. Reconstructing  floor  system  of 
Draw  Span  of  the  Indian  Poll  bridge  over 
Lafayette  River,  reconstructing  the  super- 
structure of  Indian  River  Road  bridge 
over  Indian  River,  constructing  wooden 
draw  span  and  superstructure  of  bridge 
over  Western  Branch  on  Hodges  Ferry 
Road.  G.  P.  Coleman,  State  Highway 
Engr. 

Atlanta,  Ga.— Until  Jan.  27,  for  repair- 
ing bridge  across  Chattahoochee  River  be- 
tween Fulton  and  Cobb  Counties  at 
Masons  and  Turners  Ferry  Road,  about  n 
miles  from  Atlanta.  Cost  $4  500,  adver- 
tised in  Engineering  Record.  Address  H. 
B.  Truman,  Chmn.  Bo.ard  Fulton  CouiitT 
Roads  and  Revenues  Commissioneis.  At- 
lanta. Wm.  C."  Spiker,  Consulting  Engr., 
1127  Candler  Building,   Atlanta. 

Jackson,  Minn,— Until  Jan.  14,  by  Town- 
ship of  Petersburg,  at  County  Engineers 
office  at  Court  House  In  .lackson  lor 
constructing  bridge  No.  1973  between  Sec- 
tions 7  and  8.  Petersburg  Township, 
superstructure  120-ft.  span,  18-ft.  roaa- 
wav.  on  reinforced  concrete  abufmeni* 
Bids  mav  be  submitted  separatelv  tor 
furnishing  steel  truss  and  reinforcing  bars 
for  floor  and  for  erection  of  superstruc- 
ture or  for  both  steel  and  erection  id 
one  bid.  L.  A.  Bllra,  Town  CTk,  Ja<^«»""' 
W.  E.  Walters.  C.  E.  DIst.  Engr.  Highway 
Commission.    Jackson.  M 

Kansas  City,  Kan,— Until  about  Feb  '  ■ 
for  constructing  the  superstructure  of  in« 
bridge  across  Kaw  River  at  Central  -Avs 
nue,  to  be  of  steel,  approaches  oteon 
Crete:  bridge  proper  to  have  three  z»""''; 
spans:  cost,  complete,  $500,000.  HarrtnK 
ton,  Howard  &  Ash,  Engineers,  Kansn 
City,  Mo. 
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Falls  City,  Neb. — Reported  desired  until 
Jan.  11,  by  O.  O.  Marsh,  Co.  Clk.,  for  con- 
structing steel  and  concrete  bridges  dur- 
ing year  1916.  J.  S.  Relf,  County  Sur- 
veyor. 

Geneva,  Neb. — Reported  desired  until 
Jan.  11  by  Bert  A.  Lynn,  County  Clk.,  for 
constructing  steel  and  concrete  bridge  for 
year  1916. 

Dallas,  Tex.— Until  Feb.  3  by  Chas.  E. 
Gross,  County  Auditor,  Dallas,  for  con- 
structing Commerce  Street  viaduct  aorcss 
Trinity  River,  advertised  in  Engineering 
Record.  J.  F.  Witt,  Engr.,  Court  House, 
Dallas. 

Oklahoma  City,  Okla. — Reported  desired 
antil.  Jan.  10  by  County  Commissioners  for 
constructing  12  reinforced  concrete 
bridges,  estimated  to  cost  $35,000.  M. 
Cornelius,  County  Clerk. 

Portland,  Ore. — Reported  desired  until 
Jan.  14  by  A.  L,.  Barbur,  City  Auditor, 
for  the  Union  Avenue  extension,  rein- 
forced concrete  viaduct  and  fill.  Probable 
cost  $60,000. 

Modesto,  Cal. — Reported  desired  until 
Jan.  11  by  Board  Siipervisors  at  Modesto 
tor  constructing  reinforced  concrete 
bridge  over  San  Joaquin  and  Kings  River 
Irrigation  Company's  Canal,  and  for  two 
inverted  siphons  at  Station  20  -|-  00  and 
34  -f  78.5  of  highway  survey.  H.  Benson, 
County  Clerk. 

Tucson,  Ariz. — Reported  desired  until 
Jan.  15  by  L.  O.  Cowan,  City  Clerk,  for  a 
reinforced  concrete  bridge  across  Santa 
Cruz  River:  estimated  cost  $50,000. 

Frontenac,  Que. — Until  Jan.  11,  by  L. 
H.  Charlebois,  Secy.  Quebec  Stream  Com- 
mission, Montreal,  for  bridge  over  Sau- 
vage  River,  bids  to  be  considered  on 
either  wooden  bridge,  wooden  piers  and 
abutments  and  bridge  approach  or  steel 
superstructure  with  concrete  piers  and 
abutments  and   bridge  approach. 


San  Andreas,  Cal.  —  Following  bids 
opened  by  Bd.  Supervisors  for  construct- 
ing concrete  bridge:  Jenkins  &  Wells, 
$8,U0U,  and  Commonwealth  Engineering 
Co.,  San  Francisco,  at  $S.500. 


PAVING  AND  ROADS 


PRICES     AND     LETTINGS. 
irindicates  award  of  contract. 

>-New  Gretna,  N.  J. — Contract  for  con- 
structing the  bridge  across  Mullica  River 
between  Burlington  and  Atlantic  Counties 
awarded  George  S.  Bennett,  45  East 
Forty-second  Street,  New  York,  at  $93,- 
248  (Scherzer).  James  Logan,  Engineer, 
Burlington  County,  Mount  Holly. 

-A-Pittsburgh,  Pa. — Contract  for  con- 
structing the  reinforced  concrete,  stone- 
faced,  elliptical  arch  bridge  over  Sewick- 
ley  Creek,  between  Allegheny  and  Beaver 
Counties  (bids  opejjed  Dec.  28)  awarded 
by  County  Commissioners  to  R.  D.  Hunter 
&  Company,  Beaver.  Hyatt  M.  Crlbbs, 
County  Comptroller. 

-ABryson  City,  N.  C. — Contract  for  con- 
structing four  40-ft.  spans  and  one  300-ft. 
span  concrete  bridge  (bids  opened  Dec. 
20)  awarded  C.  W.  Hequarth  &  Company, 
Charlotte,  N.  C,  at  $18,500.  T.  M.  Howel- 
ton,  Chief  Engineer. 

*Port  Royal,  Ky. — Contract  for  con- 
structing bridge  over  Drennon  Creek  on 
road  between  Port  Royal  and  Lockport 
awarded  by  Henry  County  Fiscal  Court 
In  Newcastle  to  Champion  Bridge  Co., 
Wilmington,  Ohio,  at  $7,500. 

■^IllinoU. — Contract  awarded  by  State 
Highway  Department,  Springfield,  for  con- 
structing Becker  Bridge,  Lexington  Town- 
ship, McLean  County,  to  Porter-McCuliy 
Construction  Company,  Mackinaw,  at 
$9,000.  Other  bidders:  BrookvUle  Bridge 
Company,  $9,260;  Decatur  Bridge  Com- 
pany, $10,460,  and  Worden  Allen,  Milwau- 
kee,  Wis.,   $10738. 

■^Missoula,  Mont. — Contract  for  con- 
structing a  steel  bridge  across  Hell  Gate 
River  (bids  opened  Dec.  18)  awarded  by 
County  Commissioners  to  Davis  Graham, 
Missoula,  at  $5,443.  W.  J.  Balington, 
County   Recorder. 

♦  Houston,  Tex. — Contract  for  construct- 
ing reinforced  concrete  bridge  over  Buffalo 
Bayou  at  Milam  Street,  awarded  J.  H. 
Richardson  Company  of  Houston  at 
137,39?. 

♦Sterling,  Colo. — Following  are  four 
lowest  bids  opened  Dec.  28  by  State  High- 
way Commission,  Denver,  for  construct- 
ing a  reinforced  concrete  I-beam  bridge 
over  South  Platte  River  at  Sterling  Cross- 
ing, to  be  in  four  bridges,  one  372  ft.  6 
In.,  two  110  ft.,  and  one  20  ft.:  Mc- 
Donald Construction  Company,  Denver, 
$27,730  (awarded  contract) ;  Engineers 
Construction  Corporation,  Greeley,  $27,985; 
Pueblo  Bridge  Company,  Pueblo,  $28,250; 
P.  C.   Dreher,  Denver,   $28,464. 

California. — Following  are  totals  of  bids 
opened  Dec.  27,  by  California  Highway 
(jommission,  Sacramento,  for  constructing 
In  Sonoma  and  Martin  Counties  Division 
IV,  Route  8,  Section  A,  steel  bascule 
bridge  across  Petaluma  Creek,  at  Green 
Point,  span  148  ft.:  Engineer's  estimate, 
$94,460:  Healy  TIbbitts  Construction  Com- 
pany, San  Francisco,  $89,791;  McLeran  & 
Peterson,  San  Francisco.  $94,574:  J.  D. 
Hannah,  San  Francisco.  $99,500;  Ross  Con- 
struction Company,  Sacramento,  $99,650. 

*Los  Angeles,  Cal. — Contract  awarded 
.Mesmer  &  Rice,  Marsh-Strong  Building, 
for  a  260  foot  concrete  and  brick  arched 
culvert  at  San  Marino  for  Pacific  Electric 
Ry.,    at    $6,529. 


PROPOSED     WORK. 

Westerly,  R.  I. — The  construction  of  a 
road  between  Watch  Hill  and  Westerly, 
costing  $65,000,  is  contemplated.  Everitt 
E.  Whipple,  Town  Clerk;  F.  G.  Haawell, 
Chairman  (Commissioners. 

Norwalk,  Conn. — About  12,000  sq.  yd. 
pavt.,  cost  $15,000,  and  about  $5,000  sani- 
tary sewer  construction  are  contemplated 
in  the  new  year.  G.  A.  Sherron,  City 
Engineer. 

Buffalo,  N.  Y. — Common  Council  voted 
to  pave  Navajo,  Pawnee  Streets,  Cleve- 
burn  Place  and  Seminole  Parkway  with 
asphalt. 

Johnson  City,  N.  Y. — Election  to  be 
held  Jan.  14  to  vote  $30,000  bonds  for 
paving  Grand  Avenue  and  Arch  Street. 

Webster,  N.  Y. — Citizens  voted  to  pave 
Main  Street  with  brick;  cost  about  $51,700. 

Woodbury,  N.  J. — Council  passed  ordi- 
nance to  improve  five  streets,  using  amie- 
site  or  something  similar. 

Ambler,  Pa. — The  Town  Council  consid- 
ering spending  $30,000  for  street  improve- 
ments. 

Greenville,  S.  C. — County  road  bonds  for 
$400,000  will  be  sold  Jan.  10,  by  J.  W. 
Norwood,  Chmn.  Greenville  Highway 
Commission.    W.  H.  Willimon,  Co.  Superv. 

Savannah,  Ga. — City  Council  passed  the 
budget  providing  $30,000  for  street  Im- 
provements. 

Savannah,  Ga. — See  "Water  Works." 

Knoxvllle,  Tenn. — Local  reports  state 
street  improvement  bonds  for  $26,188  will 
be  sold  Jan.  17  by  Robt.  P.  Williams,  City 
Recorder. 

Barbourvllle,  Ky. — Contract  will  be  let 
about  February  for  47  miles  of  highway 
construction  to  cost  $200,000.  F.  Mc- 
Clure,  County  Highway  Engineer. 

Cincinnati,  Ohio.— About  700,000  sq.  ft. 
cement  sidewalks,  city  and  private  work, 
will  be  laid  in  1916;  contract  for  city's 
portion,  about  180,000  sq.  ft.,  will  be  let 
about  March.  D.  D.  Barr,  Asst.  Engineer, 
Sidewalk   Department. 

Reported  the  Cincinnati  Speedway  Co., 
E.  W.  Edwards,  Pres.,  contemplates  con- 
structing a  speedway  near  Sharon. 

Norwood,  Ohio. — The  paving  of  Forest 
.^venue  with  granite.  Floral  Avenue  with 
bltulithic,  cost  of  about  $26,000,  la  contem- 
plated  by  City  Council. 

Plerceton,  Ind. — Resolution  has  passed 
Council  to  pave  First  and  Market  Streets. 
Material  not  decided  upon.  J.  R.  Hover, 
Town  Clerk. 

Jollet,  III. — Bd.  Local  Improvements 
voted  to  pave  Cass  Street  with  brick  and 
asphalt,    cost    $30,707. 

Audubon,  Iowa.— Contracts  for  street 
paving  costing  $40,000  and  water  mains 
costing  $a2,000  will  be  let  about  March  in 
the  new  year.     A.  Segal,  City  Engr. 

Council  Bluffs,  Iowa. — City  Engineer 
estimates  cost  of  paving  Avenue  A  a  dis- 
tance of  2.3  miles  at  $119,780. 

Mason  City,  Iowa.— Contract  will  be  let 
about  February  for  bridge  and  culvert 
work  costing  $30,000;  one  mile  of  pave- 
ment, cost  $15,000,  and  12  miles  of  grad- 
ing, cost  $10,000.  R.  E.  Robertson,  County 
Engineer. 

Blue  Earth,  Minn. — County  Commission- 
ers during  1916  will  construct  about  25 
miles  of  road.  Contract  will  be  let  about 
April.  Ten  or  12  bridges  will  also  be 
built  by  the  county.  J.  L.  Herring,  Countv 
Auditor;  Ray  J.  Short,  District  Highway 
Engineer,  Blue  Earth. 

Minneapolis,  Minn. — See  "Waterworks." 
Walker,   Minn.— About   $220,000  is  to   be 

spent    by    Cass    County    for    constructing 

new  and   repairing  old   roads. 

York,  Neb. — It  Is  proposed  to  pave  Ne- 
braska, Burlington  and  Blackburn  Ave- 
nues, in  all  about  30.000  sq.  yd.  on  con- 
crete foundation,  with  combination  con- 
crete curb,  about  24,000  ft.,  at  a  cost  Cf 
$75,000.  George  W.  Sears,  Engineer, 
York;    A.    B.    Chatterton,   City  Clerk. 

Paving  bonds  for  $65. 300  will  be  sold 
Jan.   25   by  A.    D.   Chatterton,   City  Clerk. 

Yankton,  S.  D.— Contract  will  be  let 
probably  in  1916  for  43  blocks  of  paving 
and  25  miles  of  curbing  to  cost  $160,000, 
conditional  upon  the  city  bond  issue.  S. 
H.    Edmunds,    City   Engineer. 

Anaconda,  Mont. — City  Council  voted  to 
pave  Main.  Wyoming,  Dakota,  Hamilton, 
Park,      Broadway,      Granite     and     Quartz 

Streets. 

Athens,  Tex.— Citizens  of  Precinct  No. 
1  voted  $100,000  bonds  for  constructing 
roads. 


Beaumont,  Tex.— The  City  Council  voted 
to  pave  Railroad  Avenue  and  Crockett 
Street     with     rock     asphalt,     cost     about 

$85,000. 

Dallas,  Tex.— Bd.  City  Commissioners 
voted  to  pave  Young  and  Wood  Streets, 
estimated   cost   $40,000. 

GIddlngs,  Tex.— The  Commissioners' 
t:ourt  voted  to  issue  $30,000  bonds  for 
road  improvements. 

Paris,  Tex. — Contract  will  be  let  about 
April  for  paving  to  cost  $75,000.  R.  G. 
Tyler,   City   Engineer. 

Sulphur  Springs,  Tex. — Citizens  voted 
$100,000  bonds  for  road  improvements  In 
I'recinct  No.   1. 

Centralla,  Okla.— County  Commission- 
ers have  been  petitioned  to  call  an  election 
to  vote  $10,000  bonds  for  Improving  roads. 

Depew,  Okla.— Citizens  of  Shannon 
Township  voted  $15,000  bonds  for  roads 
and  bridges. 

Everett,  Wash. — The  Citizens  of  Sno- 
homish     County     voted     $l,813,8u0     road 

bonds. 

Eugene,  Ore. — Citizens  of  Lane  County 
approved  the  budget  providing  $133,700  for 
constructing  roads. 

Pendleton,  Ore. — Contract  about  to  be 
let  by  county  for  constructing  highway 
on  Umatilla  River  from  Pendleton  to  Pilot 
Rock  Junction;   cost  about  $20,000. 

Portland,  Ore.— About  $250,000  street 
improvements  to  be  contracted  for  in  1916 
Philip  H.  Dater,  City  Engineer. 

Plans  completed  about  Jan.  15  for  con- 
structing 20  miles  of  road  around  Mount 
Hood.  Bill  to  be  Introduced  in  Congress 
asking  $225,000  appropriation  for  con- 
structing said  road.  B.  J.  Finch,  High- 
way  Engineer,   Room   521   Beck   Building. 

Hemet,  Cal. — Election  to  be  held  Jan. 
14  to  vote  $10,000  bonds  for  paving  Flor- 
ida Avenue. 

Los  Angeles,  Cal.  —  The  California 
Highway  Commission  at  Sacramento  di- 
rected surveys  to  be  made  for  paved 
highway  system  connecting  Los  Angeles 
with  Imperial  Valley  and  Yuma,  selecting 
a  route  through  Coachella  Valley  and 
southwest  of  Salton  Sea  to  Brawley,  esti- 
mated cost  $1,000,000. 

Newport,  Beach,  Cal.— About  20.000  sq. 
yd.  of  paving  will  be  let  about  July. 
I.  B.  Funk,  City  Engineer,  614  Central 
Bldg.,  Los  Angeles. 

Santa  Clara,  Cal. — Citizens  voted  $46,- 
000  bonds  for  completing  highway  in  Santa 
Clara  and   paving  Homestead   Road. 

Selma,  Cal. — About  175,000  sq.  ft.  of 
street  paving  is  to  be  done  in  1916;  cost 
$24,500.     W.  H.   Shafer,  City  Engineer. 

BIDS     DESIRED. 

Buffalo,  N.  Y.— Until  Jan.  12,  by  De- 
partment Public  Works  (Geo.  H.  Horton, 
Acting  Comr.),  for  paving  Titus,  Evelyn 
and  Csimden  Avenues,  repavlng  North 
Division,  South  Division  and  other  streets. 

New  York,  N.  Y.— Until  Jan.  12,  by  R. 
A.  C.  Smith,  Comr.  Docks,  for  Contract 
1496,  for  furnishing  material  and  repairing 
asphalt  pavement  on  the  marginal  street 
and  piers,  North,  East  and  Harlem  Rivers, 
in  all  about  13,000  sq.  yd.  Borough  of 
Manhattan.     Security  $6,000. 

Newark,  N.  J.— Until  Jan.  20,  by  Board 
Street  &  Water  Commissioners  (M.  R. 
Sherrerd,  Ch.  Engr.).  for  constructing 
for  year  1916  option  to  extend  1917  and 
1918,  about  61,500  sq.  ft.  new  bluestone 
flag  or  artificial  stone  sidewalk  together 
with  curbs,  etc. 

Camdeh,  Ala. — Until  Jan.  17.  bv  Road 
Supervisors,  for  constructing  about  16 
miles  of  gravel  road.  J.  N.  Stanford, 
Chmn.  Co.  Comrs. 

Jamestown,  Tenn. — Until  Jan.  18,  by 
County  Highway  Commission,  for  grad- 
ing and  macadamizing  34  miles  of  road 
and  constructing  steel  bridges,  advertised 
in  Engineering  Record.  W.  L  Smith, 
Engr.,   Jamestown. 

Fort  Wayne,  Ind. — Plans  and  specifica- 
tions on  file  in  New  York  office  of  Engi- 
neering Record  for  improving  the  Rudisill 
Boulevard,  bids  for  which  are  to  be  opened 
Jan.   17  by  Board  Park  Commissioners. 

La  Porte,  Ind. — Until  Jan.  22  by  Board 
Public  Works,  for  paving  portions  of  Indi- 
ana and  Michigan  Avenues,  about  38,000 
sq.  yd.;  estimated  to  cost  $110,000.  L. 
Drew  Goddard,  City  Engineer. 

Danville,  III.— Until  about  March  14,  by 
County  Road  Improvement  Committee  (P. 
C.  McArdle,  Supervising  Engineer),  for 
constructing  174  miles  of  road  throughout 
the  county,  in  all  about  nine  sections,  hav- 
ing about  19  miles  per  section. 

Until  Jan.  20,  for  cement  for  above 
roads,  and  same  date  bonds  amounting  to 
$1,500,000  will  be  sold  for  this  work. 

Ames,  Iowa. — Reported  desired  until 
Jan.  17  by  City  Clerk  for  paving  and 
curbing  with  bituUthlc,  asphaltic  con- 
crete, vltri.  brick,  block,  or  creosoted 
wood  block  on  5-Inch  Portland  cement 
foundation.  About  $300,000  street  paving 
and  curbing  are  provided  for  next  year. 

Clinton,  Iowa.— Reported  desired  until 
Jan.  11  by  City  Clerk  for  paving  with 
brick  on  seven  blocks  In  downtown  dis- 
trict; estimated  cost  $53,678. 


Iowa  Falls,  Iowa. — Until  Jan.  12  for  60,- 
000  sq.  yd.  pavement  and  35,000  lln.  ft 
cement  curb  and  gutter.  Bids  desired  on 
concrete,  asphaltic  concrete,  sheet  asphalt 
and  bltulithic,  using  Natural  Lake  as- 
phalt.    E.  L.   Marriage,   City  Mgr. 

Spencer,  Iowa. — Until  about  Feb.  16  by 
E.  O'Keefe,  City  Engineer,  for  approxi- 
mately 50,000  sq.  yd.  paving  on  River, 
1st,  2d,  3d,  6th,  Pine  and  7th  StreeU 
with  bltulithic,  brick,  concrete  naturaJ 
lake  asphalt,  or  asphaltic  concrete.  Cost 
about  $100,000. 

St.  Paul,  Minn. — Reported  desired  untU 
Jan.  10  by  August  Hohenstein.  City  Pur- 
chasing Agent,  for  furnishing  80,000  sal 
high-grade  asphaltic  road  oil. 

Kansas  City,  Mo.— Until  Jan.  11.  by 
Board  Park  Commissioners  (T.  C.  Har- 
rington, Secy.),  for  furnishing  material 
and  paving  with  bituminous  macadam 
pavement   Union  Station  Park. 

Also  same  time  as  above,  by  Board  Pub- 
lic Works  (Thos.  F.  Callahan,  Secy.),  for 
paving  with  Portland  cement  concrete 
portions  of  McGee  and  Fifty-seventb 
Streets  and  Wabash  and  Prospect  Ave- 
nues, and  repairing  macadam  paving  od 
a  portion  of  Fifty-ninth   Street. 

Belton,  Tex. — Reported  desired  until 
Jan.  13  for  giavel,  tarvia,  Portland  ct" 
ment  and  asphaltic  concrete  pavement 
Probable  cost  $16,000.  W.  E.  HaU,  Co. 
Aud. 

Denlson,  Tex. — Reported  desired  until 
Jan.  12  by  County  Commissioners  for  im- 
proving highway  system  at  an  estimated 
cost  of  $1,160,000,  of  which  $900,000  Is  now 
available.  J.  C.  Field  &  Company.  Engi- 
neers,  106  Field  Building. 

San  Antonio,  Tex. — Until  Jan.  20  by 
Fred.  Fries,  CSity  Clerk,  for  paving  2* 
streets,  approximately  185,000  sq.  yd.  brick 
(vertical  fiber  or  standard),  bltulithle, 
rock  asphalt,  asphaltic  concrete,  bitumi- 
nous macadam,  granitoid,  concrete  or 
other  standard  paving,  advertised  In  En- 
gineering Record. 

Seattle,  Wash.— Reported  desired  until 
Jan.  16  by  County  Commissioners  for 
Permanent  Highway  No.   12. 

Spokane,  Wash.— Until  about  Feb.  U 
by  County  Commissioners  for  construct- 
ing about  200.000  sq.  yd.  pavements  on 
various  roads,  including  asphalt  macadam 
and  asphaltic  concrete,  foundation  to  be 
crushed  rock;  excavation  200.000  cu.  yd. 
Cost,  $210,000.  J.  W.  Strack,  County  Engi- 
neer, Spokane. 

Los  Angeles,  Cal.— Until  Jan.  17  by 
County  Board  of  Supervisors  for  2.69 
miles  of  road  in  Road  District  No.  68 
approximate  quantities:  6020  sq.  yd.  con- 
crete pavt.,  8375  tons  macadam,  1194  lb. 
steel.  Estimated  cost,  county  furnishlnf 
oiU   rock,   sand  and  screenings,   $18,326. 

Wallace,  Idaho. — Reported  desired  until 
Jan.  12  by  Robert  Merriam,  City  Engr., 
for  paving  streets  in  Dist.  No.  4. 

Also  until  Jan.  15  for  improving  a  num- 
ber of  oth^r  streets. 

PRICES     AND     LETTINGS. 
■kindicatea  award  of  contract. 

♦Starkvllle,  Miss.  —  Contract  for  grad- 
ing and  graveling  Main  Street  awarded 
by  city  to  F.  D.  Harvey  &  Co.  of  Mem- 
phis, Tenn.,  at  $14,000. 

♦Atlantic  City,  N.  J.— Contract  award- 
ed by  County  Board  of  Freeholders  at 
Mays  Landing  for  paving  Meadow  Boule- 
vard from  Pleasantville  to  Chelsea  (bids 
opened  Jan.  1)  to  Edward  L.  Bader,  At- 
lantic City,  at  $189,431.  Howard  Nelson, 
County  Engineer,  Atlantic  City. 

•York,  Pa.— Contract  for  fumlshins 
labor  and  materials  for  highway  work  to 
be  done  in  York  during  1916  awarded  as 
follows:  York  Stone  &  Supply  Co.,  York; 
General  Supply  &  Constr.  Co..  York; 
George  A.  Barnltz.  York;  John  W.  Hart- 
ley and  William  H.  Grothe  of  York. 

Baltimore,  Md. — The  lowest  bid  opened 
by  Bd.  Awards  Dec.  29  for  repairing  as- 
phalt streets,  in  all  about  65,000  sq.  yd., 
submitted  by  Baltimore  Asphalt  Block  4 
Tile  Co.,  Baltimore,  at  $1.58  per  sq.  yd. 

•  Kenton,  Ohio. — Contract  for  pavlnt 
West  Franklin  Street  (bids  opened  Dec. 
22)  awarded  H.  P.  Streecher  Company, 
Inc.,  Toledo,  at  $16,593,  for  sheet  asphalt 
G.  S.  Bueckley,  Clerk  Board  Public 
Service. 

•Lisbon,  Ohio. — Contract  awarded  Hep- 
burn &  McClain,  Lisbon,  for  paving  part 
of  Public  Road  in  Elkrun  Township  at 
$26,662.  Next  three  lowest  bidders:  W. 
N.  Wright,  Lisbon,  $29,009;  Smith  Con- 
struction Company,  Youngstown,  $29,585; 
J.  D.  Paxton,  Salem,  $31,400.  Horace 
Martin,  Township  Clerk. 

•Palnesvllle,  Ohio. — Contract  awarded 
E.  A.  Freshwater  &  Son.  Chester.  W.  Va., 
for  paving  Richmond  Street,  about  5942 
sq.  yd.  They  bid  $12,262  for  Metropolitan 
block,  $12,381  for  Bessemer,  Buckeye  and 
Medal  block,  and  $12,976  for  Bula  block. 
(Bids  opened  Dec.  22  by  F.  N.  Downer, 
City  Engr.) 

•Angola,  Ind. — Contract  for  paving  East 
Maumee  Avenue  awarded  to  Brooks 
Constr.    Co.    at   $50,000. 

•Astoria,  Ore. — Contract  for  paving  4Vi 
miles  of  Clatsop  Plains  highway  with 
bltulithic  awarded  by  County  Court  to 
Western  Paving  Co..  Oklahoma  City, 
Okla.,   at   $61,256. 
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California. — Following  are  unit  figures  of  four  lowest  bids  opened  Dec.  27  by 
California  Highway  Commission,  Sacramento,  for  constructing  State  Highways,  as 
follows : 

riaoer  County,  Division  III,  Route  17,  Section  B — (a)  Engineer's  estimate,  $43,277; 
(b)  A.  C.  McLean  Construction  Company,  San  Francisco,  $30,815;  (c)  G.  W.  Connors, 
Eureka,  $35,314;  (d)  Spring  Construction  Company,  Berkeley,  .$38,204;  (e)  Geo.  S. 
Benson  &  Sons,  Los  Angeles,  $39,417. 

(a)        (b)         (c)         (d)        (e) 

20,000  cu.  .vd.  excavation   (unclassified)    $0.75      $0.40      $0.55       $0.74       $0.55 

240  lin.  ft.  12-in.  corrugated  metal  pipe 0.40        0.40        0.40        O.BO        0.70 

SOS  lin.  ft.  18-in.  corrugated  metal  pipe 0.50        O.SO        0.50        0.60        0.80 

120  lin.  ft.  24-in.  corrugated  metal  pipe 0.60        0.70        0.50        0.76        0.85 

110  cu.  yd.  cement    concrete.    Class    "B"    (cul- 

verts and  manholes)    9.00       10.00       10.00       12.00       12.00 

6,400  cu.  yd.  cement   conqrete.    Class    "B"    (pav- 
ing)            3.00         3.00         3.21         3.03         3.65 

4.800  lin.  ft.  guard    rail    0.35        0.35        0.40        0.32        0.50 

JSl  monuments    1.00        1.00        1.00        2.00        2.00 

Placer  County,  Division  IV.  Route  17.  Section  A — (a)  Engineer's  estimate,  $43,198; 
(b)  A.  C.  McLean  Construction  Comp.^ny,  San  Francisco,  $36,225;  (c)  G.  W.  Conners, 
Ehireka,  $.'!8.207;  (d)  George  S.  Benson  &  Sons,  Los  Angeles,  $38,958;  (e)  Spring  Con- 
struction Company,   Berkeley,   $39,137.  ,,         ^   , 

(a)        (b)         (c)         (d)        (e) 

24,500  cu.  yd.  excavation    (unclassified)    $0.50      $0.40      $0.50       $0  50      $0.55 

696  lin.  ft.  12-in.  corrugated  metal  pipe 0.30         0.40         0.30         0.60         0.50 

452  lin.  ft,  18-in.  corrugated  metal  pipe 0.40        0.60        0.40        0.70        0.60 

256  lin.  ft.  24-in.  corrugated  metal  pipe 0.50        0.70        0.50        0.75        0.70 

160  cu.  yd.  cement    concrete.    Class    "B"    (cul- 

verts  and  manholes)    9.00       10.00        9.00      12.00      12.00 

7,400  cu.  yd.  cement    concrete,    class    "B"    (con- 

Crete    base)     2.90        3.00        2.96        2.So        2.85 

5100  lin    ft.  guard    rail    0.35        0.35        0.40        0.50        0.32 

111  monumfnts      .T. 1.00         1.00         0.50         2.00         2.00 

Tehama  County.  Division  II.  Routes  7  and  3,  Sections  "A"  and  "B"— (a)  Engi- 
neer's estimate.  $78,498:  (b)  Taylor  &  Berliner,  Willow,  J61.282;  (c)  A.  C.  McLean 
Constr.  Co.,  San  Francisco.  $66,968:  (d)  Whltlock  &  Gorrili.  Oakland,  $68,883;  (e) 
Marin  Rock  Company,  San  Anselmo,   $69,704.  ^  ^^^ 

42.600  cu.  yd.  earth    excavation W.50  $0.40  $0.40  $0.43  $0.55 

530  lin.  ft.  12-in.  corrugated  metal  pipe 0.40  0.60  0.60  0.50  0.50 

116  lin.  ft.  18-in.  corrugated  metal  pipe 0.60  0.60  0.70  0.60  0.75 

650  cu.  yd.  cement    concrete.    Class    "B"    (cul- 

Verts     monuments,    slope    pavement)....  10.00  9.00  10.00  10.00  11.50 

10,130  cu    yd.  cement   concrete.    Class   "B"    (pav-  ^  ^^  ^  ^^  ^  ^^  ^  ^^  ^  ^^ 

3.75mlIermovin'Kand"«seiting"property  fences  125.00     150.00     125.00     150.00     320.00 

^•*li\i;i;n^mSi?f ;?'".::::::::::::::::::::::::::   oi^    ?:oo    ?io    ?.??    ?;i§ 


-ARIverside,  Cat. — Contract  for  con- 
Btructing  13.43  miles  macadam  highway 
from  Indio  to  Mecca  Road,  Route  No.  21. 
for  countv.  awarded  to  Brasbear-Burns 
Co..  Van  Nuvs  Building,  Los  Angeles  at 
$38,773    tor   14-ft.    macadam    pavement. 

-ASalt  Lake  City.  Utah. — Contract  for 
changing  roadway  through  reservoir  dam 
in  P.irley's  Canyon  awarded  by  City  Com- 
mission to  Parrott  Bros,  at  $9,500. 

.ALewlston,  Idaho. — Contract  for  grad- 
ing, draining,  curbs  and  cement  sidewalks 
in  Improvement  Dist.  No.  8  awarded  to 
C.  M.  Payne,  Spokane,  at  $21,807. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


BIDS      DESIRED. 

Chicago,  III. — Until  Jan.  12.  by  Depart- 
ment of  Health  (John  Dill  Robertson. 
Comr.),  for  furnishing  and  erecting  gar- 
bage pressing  machinery  at  Municipal  Re- 
duction Plant,  at  Thirty-ninth  and  Iron 
Streets. 


HYDRAULIC  CONSTRUC- 
TION    AND     RIVER 
IMPROVEMENTS 


PROPOSED     WORK. 

Hydroelectric  Plant — WInsted,  Conn, — 
Reported  plans  being  prepared  for  a 
hydroelectric  power  plant  for  the  WInsted 
Ga»  Company,  to  cost  $100,000. 

State  Canal  Work— Albany,  N.  Y.— Gov- 
ernor Charles  S.  Whitman  has  approved 
selection  of  the  following  consulting  en- 
gineers named  by  State  Engineer  Wil- 
liams, to  be  called  in  consultation  in  rela- 
tion to  the  completion  of  that  portion  of 
the  canal  for  which  funds  will  be  pro- 
vided for  out  of  the  $27,000,000  bond  is- 
sue: Dr.  Elmer  F.  Corthell,  New  York; 
Henry  C.  Allen,  Syracuse;  Eugene  E.  Has- 
kell, Ithaca:  Joseph  Ripley,  Washington 
(to  be  resident  member  and  Secretary  of 
Board),  and  Ernest  C.  Moore,  Brooklyn. 

State  Canal  Work— Albany,  N.  Y.— 
State  Engineer  Frank  M.  Williams,  Al- 
bany, lias  submitted  to  the  Canal  Board 
plan  for  constructing  barge  canal  term- 
inal in  citv  of  Oswego,  known  as  Ter- 
minal Contract  No.  30,  and  is  located  on 
Oswego  River;  another  terminal  located  on 
Lake  Ontario  will  also  be  constructed  ip 
this  city.  Engineer's  preliminary  estimate 
for  this  work  is  $103,700  and  contract 
will  soon  be  let. 

State  Canal  Work— Lyons,  N.  Y.— State 
Dei>artment  of  Public  Works.  Albany,  will 
this  winter  widen  the  Erie  Canal  at  Chap- 
el Street  Bridge.    Cost,  $6,000. 

Pier — Cape  May,  N.  J. — Dr.  Emlen 
Physick,  of  Cape  May.  reported  to  be 
taking  steps  to  construct  ji  pier  1000  ft. 
long  between  Guerney  and  Howard 
Streets,  on  ocean  front,  and  having  a  con- 
vention hall  three  stories  high  and  seat- 
ing  capacity  500. 


Dam — Pennsylvania. — The  State  Water 
Commission  at  Harrisburg,  on  Dec.  22,  ap- 
proved report  of  Penn  Central  Light  & 
Transportation  Co.  upon  diversion  dam  lo- 
cated on  Franl<atown  branch  of  Juniata 
River    near    Williamsburg. 

Piers — Philadelphia,  Pa.— The  William 
Cramp  &  Sons'  Ship  &  Engine  Building 
Co.  secured  a  permit  from  Dept.  Wharves, 
Docks  and  Ferries  to  construct  two  addi- 
tional shipways  and  extend  two  piers. 

Dredging  —  Phoenlxville,  Pa.  —  State 
Waterway  Commission,  Harrisburg,  insist 
on  dredging  of  Schuylkill  River,  and  has 
held  up  signing  of  the  contract  awarded 
Ambler-Davis  Company,  Philadelphia,  for 
constructing  concrete  bridge  across  this 
river  between  Mont  Clare  and  Phoenlx- 
ville by  Montgomery  and  Chester  Coun- 
ties. 

Docks — Richmond,  Va. — Reported  Coun- 
cil is  considering  constructing  docks  and 
terminals,  including  a  large  dry  dock,  cost 
$4,000,000.  Plans  have  been  submitted  by 
Col.  J.   B.  Jervey,  Corps  Engrs.,  U.  S.  A. 

Dam — Shepherdstow^n,  W.  Va. — L.  E. 
Adler,  Brunswick,  Md.,  retained  as  engi- 
neer for  constructing  brick  hydroelectric 
plant  and  repairs  to  dam  of  Shepherds- 
town  Electric  Light  &  Power  Co.,  cost 
$15,000. 

Drainage — Charleston,  S.  C. — ^Duncan  C. 
Heyward,  of  Columbus,  is  reported  inter- 
ested in  a  corporation  which  will  have 
offices  in  Charleston,  and  intends  under- 
taking an  extensive  rice  lands  reclama- 
tion project  on  the  Combahee  River  in 
Colleton  and  Beaufort  Counties.  Drain- 
age to  be  effected  by  a  combination  of 
diking  and  pumping. 

Drains — Bartov*,  Fla. — A  drainage  sys- 
tem Is  to  be  constructed  in  Peace  Creek 
Drainage  Dist..  Polk  County,  to  drain 
about  48.000  acres;  cost  about  $256,000. 
Address  Board  of  Supervisors. 

Dredging — Cleveland,  Ohio.  —  Contract 
will  be  let  about  February  for  270,000  cu. 
yd.  of  dredging  costing  about  $40,000.  E. 
B.  Thomas,  River  and  Harbor  Engr.,  404 
City  Hall. 

Hydroelectric  Plant— Whitehall,  Mich.— 
Contract  will  be  let  in  the  spring  by  the 
Frugale  Power  Company  (E.  H.  Speese, 
Vice-Pres.  and  Gen.  Manager)  for  con- 
structing the  hydroelectric  plant  to  have 
10  miles  of  transmission  wire,  power  plant 
500  hp.,  and  generators  a.c.  60-cycIe,  2200- 
volt. 

Harbor  and  Creek  Improvements — Min- 
neapolis,   Minn. — See   "Water  Works." 

Hydroelectric  Plant— Poison,  Mont. — 
County  (Commissioners  have  granted  Mis- 
son  Range  power  Company  right-of-way 
from  mountain  east  of  Poison  to  this  city. 

Dock — Freeport,  Tex. — Reported  Free- 
port  Sulphur  Comnany  contemplates  con- 
structing on  the  Brazos  River  a  dock  of 
piling  and  heavy  timber  throughout  and 
will  be  300  ft.  long;  the  banks  of  the  river 
will  be  protected  with  treated  sheet  piles. 

Levee  Improvement  Bonds — Port  Ar- 
thur, Tex. — Election  soon  to  be  held  to 
vote  $175,000  bonds  for  constructing  a  pro- 
tecting levee,  excavation  of  drains  and 
Installation  of  pumping  machinery. 

Dam — Prosser.  Wash. — Preliminary  sur- 
veys being  made  for  a  dam  to  be  con- 
structed on  Yakima  River  for  mun'clpal 
power  plant  for  city.     Address  City  Clerk, 


Irrigation— Los  Angeles,  Cal.— Contract 
soon  to  be  let  by  Board  Public  Service 
for  pipe  for  water  system  contemplated 
for  San  Fernanda  Improvement  Dist., 
No.  3 

Beach  Protection  and  Jetty  Work— New- 
port Beach,  Cal. — Contract  will  probably 
be  let  in  1916  as  follows:  In  July  or  Au- 
gust, for  Beach  protection  to  cost  $85,000, 
about  6200  lin.  feet:  jetty  work  to  cost 
$85,000,  contract  to  be  let  in  October,  also 
in  October  for  dredging  to  cost  $15,000. 
1.  B.  Funk,  City  Engineer,  514  Central 
Building,   Los  Angeles. 

Pier— Ocean  Park  (P.  O,  Santa  Monica), 
Cal. — Pleasure  pier  and  buildings  owned 
by  Fraser's  Million  Dollar  Pier  Company, 
and  recently  destroyed  by  Are,  will  prob- 
ably  be   relSuilt. 

Irrigation  —  Paradise,  Cal.  —  Paradise 
Water  Users'  Assoc,  plans  constructing 
an    irrigation    system. 

Drainage  Bonds — Santa  Ana,  Cal. — 
Drainage  bonds  amounting  to  $25,000,  It  is 
reported,  will  be  sold  Jan.  12  by  Directors 
Westminster  Drainage  District  (Willis  H. 
Warner,    Secy.). 

Irrigation — Stockton,  Cal. — Trustees  of 
the  West  Side  Irrigation  District  have 
engaged  Walter  G.  Hunter  of  Stockton  to 
prepare  plans  for  the  proposed  irrigation 
system    to    cost    $285,000. 

Hydroelectric  Plant — Port  Elgin,  Ont. — 
Election  soon  to  be  held  to  vote  on  in- 
stallation of  a  hydroelectric  system. 

BIDS     DESIRED. 

Dredging — New  York,  N.  Y. — Until  Jan. 
13,  by  Cabot  Ward.  Pres.  Commissioners 
of  Parks,  for  dredging  in  North  River 
between  103d  and  109th  Streets,  Manhat- 
tan  Borough.      Security   $2,000. 

Dredging— New  York,  N.  Y.— Until  Jan. 
12,  by  R.  A.  C.  Smith,  Comr.  of  Docks, 
for  Contract  1497,  Class  2,  furnishing 
material  and  dredging  in  Boroughs  of 
Manhattan,  Brooklyn,  Queens,  the  Bronx 
and    Richmond.      Security   $3,600. 

Drainage — Urbana,  III. — Reported  desired 
until  Jan,  10  by  Joseph  P.  Gulick,  At- 
torney of  Two  Mile  Slough  Drainage  Dis- 
trict, for  drainage  work  in  Branch  No.  23. 

,,°i*'=^.r"^°'""*  City,  Iowa.— Until  Jan. 
11,  by  County  Board  Supervisors,  for  con- 
structing Drainage  Ditch  No.  32,  to  con- 
sist of  46.647  ft.  6  to  30  in.  tile.  C.  K. 
Nelson,  Co.  Aud. 


Ditches — Fairmont,  Minn.  —  Reported 
desired  until  Jan.  14,  by  H.  C.  Nolte,  Co. 
Aud.,  for  constructing  ditches  Nos.  62  and 
50,  tile  and  open  work.  Probable  cost 
$16,995  and  $25,755. 

Ditch — Wilmar,  Minn. — Reported  de- 
sired until  Jan.  11,  by  Samuel  Nelson,  Co. 
Aud.,  for  constructing  Ditch  No.  34.  Prob- 
able cost  $7,672. 

Irrigation — St.  Ignatius,  Mont. — Until 
Feb.  8,  by  U.  S.  Reclamation  Service,  St. 
Ignatius,  for  construction  of  canals  and 
structures  on  Flathead  Project,  Mont.,  ad- 
vertised in  Enginering  Record. 

Drainage — Memphis,  Mo, — Until  Jan.  15 
by  Wyaconda  River  Drainage  Dist,  No.  1 
(Earl  McDaniel,  Secy.),  Scotland  County, 
for  constructing  17.3  miles  of  drainage 
ditch,  bottom  width  16  ft.,  to  consist  of 
557,000  cu.  yd.  in  Memphis,  Mo.  (not  Ten- 
nessee). 

Irrigation,  Etc. — Barstow,  Tex. — Until 
Jan.  25,  by  Director  Ward  (jounty  Irriga- 
tion Dist.  No.  1  (Robt.  L.  McKnight, 
Secy.)  for  constructing  dams,  reservoirs 
head  gates,  sluice  gates  and  other  im- 
provements for  district.  There  will  be 
about  55  miles  of  irrigation  canals  and 
levees  built,  approximately  1,400,000  cu. 
yd.  excav,  and  4500  cu.  yd.  reinforced 
concrete  in  structures.  A.  H.  Dunlap, 
Engr.,  Barstow. 

PRICES     AND     LETTINGS, 
■^Indicates  award  of  contract. 

Dredging — New  York,  N,  Y, — Lowest 
bid  opened  Dec.  28  by  Department  of 
Docks  and  Ferries  for  dredging  slip  east 
side  of  Pier  No.  21,  East  River,  Contract 
1487,  submitted  by  P.  Sanford  Ross,  Inc., 
277  Washington  Street,  Jersey  City,  N.  J., 
at  34,5  cts.   per  yd.     About  26,000   cu.   yd. 

♦  Navy  Yard  Improvement — Charleston, 
S.  C. — Contracts  awarded  by  Bureau  of 
Yards  and  Docks.  Navy  Department, 
Washington,  D.  C,  for  constructing  build- 
ing ways  and  roadway  at  Charleston  Navy 
Yard  to  Simons-Mayrant  Company,  of 
CTharleston,  at  $25,000,  and  for  construct- 
ing two  shipbuilding  cranes  to  McMyler 
Interstate  (5ompany,  Bedford,  Ohio,  at 
about   $22,000. 

Jetties  and  Bulkhead — Sea  Girt,  N.  J. — 
Lowest  bid  opened  Dec.  17  by  Quarter- 
master-General, Trenton,  for  two  Jetties 
and  bulkhead  at  ocean  front  of  State 
Camp  grounds  at  Sea  Girt  submitted  by 
Thomas  Proctor,  212  Fifth  Avenue,  Long 
Branch. 


,,„«,?o,?  T  Canal  Work— Albany,  N.  Y.— Following  are  unit  figures  of  four  lowest  bids 
f ,f,.  ???  <■  ;  l."*'.-^-.  ^-  Wotherspoon.  State  Superintendent  Public  Works,  Albany, 
wi  U  .'^'^o.-,?-  '^'^'  Champlain  Canal,  Section  I,  completing  canal  from  Northum- 
itiio  >,  V^  "  =  i^''',  about  15  miles:  Engineers  estimate  (a),  $432,045;  (b)  Great 
Nbw  v?/if  f?R=*„?°';^^*^'i■'„■*"^^"y•  «321,680;  (c)  James  Stewart  &  Company,  Inc.. 
T^^3.  ^O"^"'  »3B8,41o;  (d)  Holler  &  Shepard,  Rochester,  $454,763;  (e)  New  York  State 
Dredging  Corporation,  Rochester,  $577,977. 

?7f^!iA"^  ^'"T"  ^"""^    $200.00  $200.00  $200.00  $200.00  $200.00 

'  ,2  ?i'-  /^-  excavation    1.40  0.998  1.14  1.48  1.90 

^o  oin      ■   ''j  -sheeting  and  bracing. .  50.00  50.00  50.00  50.00  60.00 

'o?«  ''"•  ^i-  form'ig  embankment.  0.15  0.15  0.15  0.15  0.16 

,7?  ™-  y'5.  1"""8    1.25  1.25  1.25  1.25  1.60 

-  hn  ,■  •  'J;  sawed    lumber    65.00  65.00  65.00  65.00  66.00 

"n  i'^-/'-  """""d   timber  bracing.  0.25  0.25  0.25  0.25  0.25 

,  ,rn  ■'^-  ''i  ^■°°'^en    sheet    piling...  50.00  50.00  50.00  50.00  50.00 

1,150  cu.  yd.  second-class  concrete.  8.00  8.00  8.00  8.00  8  00 

4,a00  cu,  yd    wash    wall    2.50  2.50  2.00  2.50  3.00 

ibO  sq.     yd.     second  -  class     stone 

onn        paving     ...    2.00  2.00  2.00  2.00  2.00 

200  cu.  yd.  flrat-class  rip-rap 3.50  3.50  3.50  3.50  4.00 

860  cu.  yd.   second-class  rip-rap..  3.25  3,25  3.25  3.25  3.75 

,  i'ix  ™-  y"-  third-class  rip-rap 3.00  3.00  3.00  3.00  3.60 

1.360  cu.  yd.    fourth-class   rip-rap.,  2.75  2.75  2.75  2.75  3.25 

,  loA    !"•/.'•  „^.^".'"-    "'''"'■    P'Pe-    'aid.  0.75  0.75  0,75  0.75  0.75 

ni'S^X  ,'!."  "•    24-in.    vitr.    pipe,    laid.  2.00  2.00  2.00  2.00  2.00 

,'?2S    5-  ?^''"'^'"'''^'    ^*eel    0.045  0.045  0.045  0.053  0.055 

r522  1- •    'r°"   castings,   plain 0.03  0.03  0.03  0.033  0,04 

1,920  Im,  ft.  wooden  fence  0.25  0.25  0.25  0.25  0,30 

Removing       bridge       superstructures 

„   .    .    •    /'""","■    ,^""'^     •••■ 1,000.00       1,000.00       1,000.00       1,000.00       1,000.00 

Maintaining    highway    traffic     (lump 

,,   ■    .   .    ,-'""^>     200,00  200.00  200.00  200.00  1,000.00 

Maintaining  navigation    (lump   sum).       100.00  100.00  100.00  100.00  1,000.00 
Cofferdams      numping,      bailing     and 

draining    (lump    sum)    3.000.00  3,000.00  3,000.00  3,000.00  5.000.00 

Block    signal    (lump   sum) 500,00  500,00  500,00  500.00  500.00 

Dredging  and  Dock — IVIiami,  Fla. — Following  are  official  unit  figures  of  four 
lowest  bids  opened  Dec,  22  by  W.  B.  Moore,  City  Clerk,  for  excavating  a  slip,  a 
turning  basin  and  a  channel  across  Biscayne  Bay.  and  also  for  constructing  a  con- 
crete dock.     Isham  Randolph  &  Co..  Jacksonville.  Engrs. 

Chatinel— (a)  Bowers  Southern  Dredging  Co.,  Galveston,  Tex.,  $343,700;  (b) 
Standard  American  Dredging  Company,  Tampa,  Fla.,  $376,402;  (c)  L.  T.  Gaylord, 
New  York,  N.  Y.,  $390,416;   (d)  P.  Sanford  Ross,  Jersey  City,  N.  J..  $399,760. 

76.105  cu.  yd.  earth,    slip    No.    1 $0.10  $0.10  $0.10  $0.10 

28,817  cu.  yd.  rock,   slip  No.    1 0.48  .  0  55  0.58  0.60 

166.860  cu.  yd.  earth,    turning   basin 0.10  0.10  0.10  0,10 

90,640  cu.  yd.  rock,    turning  basin    0.48  0,55  0.58  0.60 

924.468  cu.  yd.  earth,  Biscayne  Bay  channel 0.10  0.10  0.10  0.10 

338,824  cu.  yd.  rock,    Biscayne   Bay  cha;nnel 0.48  0.55  0.58  0.60 

27.200  cu.  yd.  earth,  F.  E.  C.  channel 0.10  0.10  0.10  0.10 

8,8X11  cu.  yd,  rock,  F.  E,   C.  channel 0.48  0.55  0.58  0.60 

Dock— (a)   Hillyer   &   Sn«rrlng,   Jacksonville,   $56,808;    (b)    A.    J.    Twiggs  &  Sons, 

.♦68.268;  (c)  McGucken  &  ilyer,  Tampa,  $68,531;  (d)  Everett  P.  Maule,  West  Palm 
Beach,  $69,757. 

(a)  (b)  (c)  (d) 

11,500  lin.  ft,  reinforced   concrete   piles    (460) $1.28  $1.79  $1.66  $1.90 

92  reinforced  concrete  caps  at  8.6  cu.   yd.  each,   791.2 

cu.   yd 19.66  18.614  18,85  20.00 

250  reinforced  concrete  stringers,  68  at  1.3  cu.  yd.  each; 

84  at  2.3  cu.  yd.  each,  411.6  cu.  yd 18.02  23.90  19.00  20.00 

17.584  sq.  ft.  concrete   floor   slab,    10-in,    thick 0.531  0.70  0.75  0.65 

16,380  sq,  ft.   sheet  piles,  4-ln.   thick 0.322  0.307  0,35  0.36 

92  wood  anchors  in   place    (92  pieces) , 4.37  6.00  8.00  15.00 

92  wood  anchors,  logs,  in  place  (92  pieces) 1.61  2.00  5.10  10.00 

92,90  lb.   anchor  rods  (1>4-In.   Iron)   (92  pieces) 4.50  9.05  15.00  10.00 

23  cast  iron   snubbing  posts    (23  pieces) 56.43  90,30  120.00  40.00 

184  oak  wales,  12"  x  12"  x  14",  30.5  M  ft 73.20  70.00  80.00  100.00 
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^Ditch — Morganfield,  Ky. — Contract  for 
constructing  13  miles  ot  open  ditch  (bids 
opened  Dec.  30  by  Bd.  Drainage  Commis- 
sioners Union  County)  awarded  Collins 
&  Pavey,  Mt.  Vernon,  111.,  at  5.25  cts.  per 
yd.,  approximately  670,000  cu.  yd.  Other 
bidders:  T.  Jacobs,  Oaktown.  Ind.,  6.75 
cts.;  Fred  C.  Morgan,  Indianapolis,  Ind., 
7.4  cts.;  Sternberg  Bros.,  Chicago,  111.,  7.4 
cts.  Norman  R.  Orcutt,  Chief  Engineer, 
Morganfield. 

^Rlver  Wall — Tiffin,  Ohio. — Contract  for 
constructing  the  river  wall  on  west  side 
of  the  stream  between  Washington  and 
Perry  Streets  awarded  Louis  Jones  at 
$26,734. 

-A-Dltches — Lafayette,  Ind. — Contract  for 
constructing  Swanson  Ditch  in  Lauramie 
Township  (bids  opened  Dec.  31)  awarded 
G.  Buins,  Clarks  Hill,  Ind.,  at  $14,375.  H. 
Fred  Kessener,   County  Surveyor. 

-^Dredging — Tacoma,  Wash. — Contract 
awarded  O.  W.  R.  &  N.  Company  to  T. 
Rutherford  tor  constructing  bulkhead  and 
trestle  on  Middle  Waterway  and  for 
dredging  to  Tacoma  Dredging  Company, 
4500  Fourteenth  Street,  N.  W.,  Seattle, 
Wash. 

.^RIp-RappIng — San  Diego,  Cal. — Con- 
tract for  rip-rapping  harbor  bulkhead 
awarded  Fred.  Steftgen,  San  Diego  at 
about    $10,000. 


ELECTRIC  RAILWAYS 


RAILROADS 


PROPOSED     WORK. 

Niagara  Falls,  N.  Y. — Grade  Crossing 
Commission  has  been  granted  permission 
by  (Common  Council  to  issue  $190,000  bonds 
as  the  city's  share  of  cost  of  eliminating 
crossings  at  Portage  Road,  Sugar  Street 
and  College  Avenue. 

Niagara  Falls,  N.  Y. — Grade  crossing 
bonds  amounting  to  $190,000  have  been 
sold  by  the  Board  of  Estimaet  and  Appor- 
tionment. 

Bloomsburg,  Pa. — Reported  the  Dela- 
ware, Lackawanna  &  Western  R.  R.  Co. 
(Geo.  J.  Ray,  Ch.  Engr,,  Hoboken,  N.  J.) 
will  double  track  line  between  Bloomsburg 
and  Ruppert 

Rutherford  Transfer,  Pa. — Philadelphia 
&  Reading  R.  R.  (S.  T.  Wagner,  Ch. 
Engr.,  Philadelphia,  will  enlarge  its 
yards  here. 

Cleveland.  Ohio.— The  East  105th  Street 
grade  crossing  of  the  N'ew  York  Central 
R.  R.  will  be  eliminated,  work  to  be 
started  in  the  spring,  cost  to  be  shared 
by  railroad,  city  and  the  village  of  Bra- 
tenahl.     Address  City  Engineer. 

Hamilton,  Ohio. — Reported  steps  being 
taken  by  the  Baltimore  &  Ohio  South- 
western and  the  Cincinnati,  Hamilton  & 
Dayton  R.  R.  (J.  M.  Davis,  Cincinnati, 
General  Manager)  to  double  track  roads 
between  Hamilton  and  .South  Dayton;  cgst 
reported  to  be  about  $360,000.  Twenty- 
four  miles  of  track  will  be  laid. 

Matteson,  ill. — Reported  the  Illinois 
Central  R  R.  Co.  (A.  S.  Baldwin,  Ch. 
Engr.,  Chicago)  considering  electrifying 
the  line  to  Chicago,  with  Matteson  as  the 
terminal. 

Sutherlln,  Ore.— The  first  unit  of  Suth- 
erlin-Coos  Bay  R.  R.  is  to  be  constructed 
to  extend  15  miles  from  Sutherlln.  Roach 
Timber  Co.  of  Muscatine,  la.,  said  to  be 
interested. 


Kansas  City,  Mo. — Reported  the  Kansas 
City,  Mexico  &  Orient  R.  R.  is  to  be  com- 
pleted from  Kansas  City  to  Chihuahua, 
Mexico.  W.  S.  Trimble,  Acting  Ch.  Engr., 
San  Angelo,  Tex. 

Houston,  Tex. — Reported  Sunset  Cen- 
tral lines  (Southern  Pacific  system)  plans 
extensive  improvements  in  1916  which  will 
include  laying  81  miles  of  track  of  new 
90-lb.  steel  rails.  H.  F.  Jonas,  Engineer 
of  Structures,  Houston. 

Raton,  N.  M. — Reported  Atchison,  To- 
peka  &  Santa  Fe  Ry.  (F.  M.  Blsbee,  Ch. 
Engr.  Western  Lines,  AmariUo,  Tex.) 
plans  to  electrify  its  mountain  lines  be- 
tween  Raton  and  Trinidad. 

Seattle,  Wash. — Port  Commission  has 
directed  J.  R.  West,  Port  Engineer  to 
prepare  plans  .and  estimates  for  con- 
structing the  portion  of  the  proposed 
public  belt  line  railway  from  south  end 
of  Duwanish  Avenue  to  a  point  near 
Stacy  Street.  Estimates  to  include  cross- 
ings materials  with  the  exception  of  rails 
already  purchased,  and  labor.  Cost  about 
$22,500.  Contract  will  be  let  about 
Jan.  25. 

Los  Angeles,  Cal. — Council  is  consid- 
ering an  ordinance  requiring  elimination 
of  all  grade  crossings  in  the  city  with- 
in   the    next   ten   years. 

Manila,  P.  I. — See  "New  Industrial 
Plants." 


PROPOSED     WORK. 

Buffalo,  N.  Y. — International  Ry.  Co. 
contemplates  constructing  33  miles  new 
track   during   1916. 

San  Angelo,  Tex. — San  Angelo  Water, 
Light  &  Power  Co.  asked  City  Council  for 
a  street  railway  franchise  on  San  Angelo. 
R.  J.  Irvine,  Gen.  Mgr. 

Raton,   N.   M. — See  "Railroads." 

Martinez,  Cal. — Reported  plans  being 
considered  to  construct  an  electric  rail- 
way to  connect  Concord  and  Martinez. 
Clifford  McClellan,  San  Francisco,  said  to 
be  Interested. 

San  Francisco,  Cal. — Some  time  in  Jan- 
uary contract  will  be  let  by  Board  of 
Public  Works  (F.  T.  Churchill,  Secy.)  for 
constructing  two  more  units  of  Church 
Street  line. 

Bingham  Canyon,  Utah. — ^Harry  S.  Jo- 
seph received  franchise  from  Council  to 
construct  and  operate  an  electric  railway 
between  West  Jordan  and  Bingham  Can- 
yon. 

London,  Ont. — Election  will  be  held  in 
January  on  by-law  authorizing  expendi- 
ture of  $101,000  for  extensions  to  London 
*    Port   Stanley   Ry. 

Sarnia,  Ont. — Contract  will  soon  be  let 
by  Sarnia  St.  Ry.  Co.  for  5000  ft,  60  lb. 
rails. 

PRICES     AND      LETTINGS. 

i(Indicate3  award  of  contract. 

Boston,    Mass. — See    "Miscellaneous." 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK. 

Corning,  N.  Y.— Election  to  vote  $200,000 
bonds  to  erect  new  high  school  under  con- 
sideration.    Address  Board  of  Education. 

Elmira,  N.  Y. — Board  Supervisors  pro- 
poses erecting  a  tuberculosis  hospital 
costing  about  $30,000.     F.  J.  Gorman,  Clk. 

Jersey  City,  N.  J. — Trustees  of  St. 
Francis  Hospital  plan  erecting  an  addi- 
tion at  Pavonia  Avenue  and  Erie  Street 
to   cost   $23,000. 

Newark,  N.  J. — Essex  County  Park 
Commission  (Alonzo  Church,  Secy.)  ap- 
proved plans  for  pavilion  to  be  erected  in 
Weequahic  Park,  of  concrete  and  tile  con- 
struction. 

City  Controller  sold  $500,000  of  the  $1,- 
500.000  Memorial  Building  bonds.  Site  on 
Broad  and  Camp  .Streets  selected. 

Altoona,  Pa. — Board  of  Directors  (J.  A. 
Elder,  Pres.)  of  the  Mercy  Hospital  con- 
sidering erecting  an  addition  to  the  hos- 
pital  to  cost  at  least  $25,000. 

Gettysburg,  Pa. — Board  Trustees,  Penn- 
sylvania College,  planning  erecting  $30,000 
Y.   M.   C.    A.    building  here. 

Marcus  Hook,  Pa. — Reported  contract 
soo.;  to  be  let  by  Board  of  Education  for 
erecting  a  two-story  brick  school  accord- 
ing to  plans  by  William  E.  Hance,  Wil- 
mington,   Del. 

Philadelphia,  Pa. — Board  of  Education 
taking  steps  to  erect  annex  to  Northeast 
High  School  at  Eighth  Street  and  Lehigh 
Avenue  to  relieve  congestion. 

Reading,  Pa. — Plans  being  prepared  by 
A.  A.  Ritcher,  Sixth  and  Court  Streets, 
for  two  new  ward  buildings  for  Chronic 
Insane  Asylum  at  South  Mountain;  $150,- 
000  available. 

Scranton,  Pa. — Sketches  prepared  by 
Owen  McGlynn  of  Wilkes-Barre  for  pro- 
posed high  school  approved  by  School 
Board. 

West  Chester,  Pa. — Contract  soon  to  be 
let  lor  erecting  armory  here.  Address 
State  Armory  Board,  Harrisburg. 

Alexandria,  Va.— Waddy  B.  Wood,  816 
Connecticut  Avenue,  N.  W.,  Washington, 
D.  C.  is  architect  tor  new  Alexandria 
Ho-spital  to  be  erected  on  Washington  and 
Duke  Sts.;   cost  about  $50,000. 

Huntington,  W.  Va. — St.  Francis  Hos- 
pital Association  contemplates  erecting 
brick,  stone  and  terra  cotta,  fireproof 
hospital  near  Rltter  Park;  probable  cost 
$250,000.      . 

Welrton,  W.  Va. — Citizens  of  School  Dis- 
trict embracing  Weirton,  Holliday's  Cove 
and  Zaila  voted  $50,000  bonds  to  erect 
school  on   Taylor  Avenue,   Weirton. 

West  Liberty,  W.  Va.— State  Board  of 
Control,  Charleston,  contemplates  erecting 
two-story,  brick,  stone  and  terra  cotta 
normal  school  here;  cost  $40,000. 

Dobson,  N.  C. — Contract  will  be  let 
about  April  for  erecting  a  four-story  fire- 
proof court  house  costing  about  $80,000. 
Harry  Barton  and  Raleigli  .lames  Hughwa, 
Assoc.    Architects,    Greensboro. 

Yazoo  City,  Miss.- R.  H.  Hunt,  James 
Building.  Chattanooga,  Tenn.,  selected  by 
Board  Trustees  of  Yazoo  City  Schools  to 
prepare  plans  for  $45,000  school. 

Covington,  Ky. — High  School  improve- 
ment bonds  for  $165,000  sold.  Address 
Board   of  Education. 

Hopklnsville,  Ky.  —  School  bonds 
amounting  to  $100,000  sold.  Address  City 
Clerk. 

Lexington,  Ky. — School  bonds  amount- 
ing to  $100,000  sold.  Address  Board  of 
Education. 


Clarksdale,  Tenn. — Contract  will  be  let 
about  Feb.  1  by  Board  Education  for 
erecting  addition  to  high  school,  to  be 
two-story,  stone  and  brick,  coating  $30,000. 
J.  W.  Gaddes,  of  Vincennes,  Ind..  Archi- 
tect.    C.  D.   Runyon,   Secretary  Board. 

Cambridge,  Ohio. — School  bonds  for 
$28,000  will  be  sold  March  5  by  Board 
Education    (Geo.   D.    Dugan,    Clk.). 

Cincinnati,  Ohio. — Preliminary  plana 
submitted  to  George  E.  Rendigs,  Building 
Comr.,  by  S.  Hannaford  &  Sons,  Huibert 
Block,  for  proposed  new  3-story  medical 
college  of  University  of  Cincinnati. 

Hamilton,  Ohio.— Board  of  Education 
considering  plans  for  erecting  gtyranaslum 
for  Hamilton  High  School. 

Manlstlque,  Mich.— Citizens  voted  $125,. 
000  bonds  to  erect  new  central  school. 
Address    School    Board. 

Marquette,  MIoh. — Improving  and  re- 
modeling city  ball  under  consideration. 
Address    City    Clerk. 

Chicago,  ill. — City  Council  Health  Com- 
mittee recommended  $500,000  bond  issue 
to  be  used  for  erecting  public  comfort 
stations  in  various  parts  of  city. 

Jollet,  III.— John  D.  Chubb,  109  N.  Dear- 
born Street,  Chicago,  reported  engaged  by 
School  Board  to  prepare  plans  for  Eastern 
Avenue  School;  probable  cost  $40,000. 

Mattoon,  III.— Citizens  voted  $27,000 
bonds  for   erecting  a  school. 

Trustees  of  the  Memorial  Hospital  pro- 
pose erecting  a  new  building  costing  $60,- 

000.  S.  W.  Phillips,  President. 

Mattoon,  III. — Contract  will  be  let  about 
Feb.  15  by  Trustees  Methodist  Memorial 
Hospital  (S.  W.  Phillips,  Pres.)  for  erect- 
ing the  building;  to  cost  about  $65,000. 

Moline,  III. — Board  of  Trustees  of  Mollne 
City  Hospital  asked  Council  for  permis- 
sion to  issue  $25,000  bonds  for  erecting 
laundry  and  improving  other  buildings. 

'^Audubon,  Iowa. — Citizens  voted  $55,000 
bonds  for  erecting  high  school.  Address 
Board  of  Education. 

Minneapolis,  Minn. — Board  of  Charities 
contemplates  erecting  a  $25,000  building 
to  care  for  aged  and  dependent  people. 
T.  J.  .Skellet,  member  of  the  Board. 

Norton,  Kan. — Citizens  Dec.  28  voted 
$40,000  bonds  to  erect  a  school.  Address 
Board  Education. 

Little  Rock,  Ark. — Plans  being  prepared 
by  Frank  M.  Blaisdell,  Bankers'  Trust 
Building,  for  engineering  and  administra- 
tion buildings  for  Little  Rock  College. 

Brownsville,  Tex. — Atlee  B.  Ayres,  San 
Antonio,  selected  to  prepare  plans  for  the 
high  school  and  the  ward  school  buildings 
to  be  erected  with  the  $100,000  bond  issue. 
Address  School  Board. 

LIpSiCOmb,  Tex. — Lipscomb  County  voted 
$25,000  for  new  court  house.  Address 
County  Clerk. 

San  Antonio,  Tex. — Election  to  be  held 
Jan.  25  to  vote  $80,000  school  bonds.  Ad- 
dress School  Board. 

Tulsa,  Okla. — Plans  and  specifications 
prepared  for  four-story,  steel,  concrete. 
brick,  fireproof  hospital  contemplated  here 
by  Oklahoma  Hospital  Association;  cost 
about  $65,000.  Dr.  Fred  S.  Clinton,  406 
Clinton   Building,   reported  interested. 

Seattle,  Wash. — School  bonds  amount- 
ing to  $750,000  will  be  sold  Jan.  28  by 
R.    W.    Jones.    Secretary   School   Dist.    No. 

1.  School  improvements  Include  four  new 
grade  schools,  additions  and  alterations 
to  other  schools,  and  probably  a  new  high 
school  on  Sixth  Street.  Edgar  Blair, 
Architect,   1426  Jackson  Street. 

Brea,  Cal. — Citizens  voted  $66,000  bonds 
for  erecting  grammar  school.  Address 
School   Board. 

Kingman,  Cal. — School  Trus.  engaged 
Norman  F.  Marsh,  Broadway  Central 
Bdg.,  Los  Angeles,  to  prepare  plans  for 
a    $65,000    concrete    or   stone    high    school. 

Tucson,  Ariz. — Council  selected  architect 
to  prepare  plans  for  $45,000  city  hall,  rein- 
forced concrete  faced  with  brick. 

Toronto,  Ont. — Separate  School  Board 
considering  erecting  new  school;  probable 
cost   $100,000. 

Honolulu,  H.  T. — The  Irwin  site  has 
been  purchased  for  the  Federal  building 
to  be  erected  here.  An  appropriation  of 
$1,000,000  is  available  for  the  building. 
Address  James  A.  Wetmore.  Acting  Super- 
vising Architect,  Washington,  D.  C. 

BIDS     DESIRED. 

Yonkers.  N.  Y.— Until  Jan.  28  by  Col. 
Franklin  W.  Ward,  Secretary  State  Board 
Armory  Commissioners,  Albany,  for  con- 
struction, heating,  plumbing,  etc.,  an 
armory  for  Company  "G"  10  Infantry, 
N.O.N.Y.,  Yonkers,  advertised  in  Engi- 
neeing  Record.  Lewis  F.  Pllcher,  State 
Architect,    AUmny. 

Paterson,  N.  J. — Until  Jan.  13  by  Board 
of  Education  (James  F.  Dunphey,  Secre- 
tary) for  purchase  and  wrecking  present 
school  building  No.  10  on  Warren  and 
Mercer  Streets.  Fred  W.  Wentworth, 
Architect.   140  Market  Street. 

Ebensburg,  Pa. — Local  reports  state  bids 
desired  separately  until  Feb.  25,  by  Geo. 
M.  Wcrtz.  County  Controller,  for  south 
and  east  wing  additions  of  the  Cambria 
County  Courthouse.  J.  Riley  Gordon, 
Archt.,  507  Fifth  Avenue,  New  York.  N.  Y. 


Clarksdale,  Miss. — See  "Water  Works." 

Norwood,  Ohio.— Until  Jan.  24,  by  Board 
Education  (Harold  Ryland,  Clk.)  for 
erecting  school  on  Carthage  and  Drex 
Avenues.  Bausmith  &  Drainle,  Archts., 
Gerke  Building,   Cincinnati. 

Brazil,  Ind.— Until  Jan.  12  by  City 
School  Board  (H.  D.  Falls,  Secretary) 
for  erecting  a  two-story  and  basement 
brick  high  school  costing  $80,000.  John- 
son  &    Miller,    Archts. 

Chicago,  III. — Until  Jan.  11,  by  Depart- 
ment Public  Works  (W.  R.  Moorehouse. 
Comr.)  for  erecting  office,  laboratory  and 
lunch  room  building  of  the  Marshall 
Boulevard  Municipal  plant. 

Reported  desired  until  Jan.  12  (exten- 
sion of  date),  by  A.  F.  Hussander,  Archt. 
Bd.  Educ,  7  South  Dearborn  Street,  for 
erecting  3-story  and  basement,  107  x  124- 
ft.  building  to  be  known  as  Avalon  School. 

Fairmont.  Minn. — Until  Jan.  25,  by  A. 
Ward,  Fairmont,  for  erecting  tour-story 
fireproof  children's  home,  power  house 
and  bam.  George  Pass  &  Son,  ArcbtB., 
Mankato. 

Redwood  Falls,  Minn. — Until  Jan.  25.  by 
Board  Education  (H.  M.  Aune,  Secy.),  for 
alterations  and  additions  to  high  school. 
Separate  bids  for  plumbing,  heating  and 
electrical  work.  Tyrie  &  Chapman, 
Archts.,  320  Auditorium  Bldg.,  Minneap- 
olis. 

Aberdeen,  S.  D. — Until  Jan.  28,  by  Board 
Education,  for  erecting  one-story  fireproof 
school,  including  plumbing,  heating  and 
ventilating.  George  F.  Fossum,  Archt., 
Aberdeen. 

Fort  Sam  Houston,  Tex. — Until  Jan.  21, 
by  Constructing  Quartermaster,  for  erect- 
ing surgical  pavilion,  addition  to  hospital, 
etc. 

Lamesa,  Tex. — Until  Jan.  10  by  County 
Commissioners,  for  erecting  courthouse 
and  Jail  at  Lamesa.  Sanguinet  &  Staats, 
Fort  Worth,  Archts. 

Seattle,  Wash.— Until  about  Feb.  16  by 
Trustees  State  University,  Seattle,  for 
erecting  a  3-story  brick  and  steel  fire- 
proof Class  A  political  science  and  com- 
mercial building  to  cost  $150,000.  Main 
section  only  to  be  erected  at  this  time 
Bebb  &  Gould.  Archts..  Seattle.  C.  E. 
Jaches,  Chairman  Building  Committee. 

Manhattan  Beach,  Cal. — Until  Jan.  19. 
by  Board  Trustees  (Llewellyn  Price.  Clk.), 
for  erecting  city  hall.  Train  &  Williams, 
Archts.,  Exchange  Building,  Los  Angeles 

San  Bernardino.  Cal. — Reported  desired 
until  Jan.  18  for  erecting  hospital.  Prob- 
able cost  $130,000.  Lyman  Farwell,  616 
Story  Building,  Los  Angeles,  Archt. 

Toronto,  Ont. — Until  Jan.  26,  by  E.  F. 
Henderson,  Chmn.  Sites  Building  Commit- 
tee. Separate  School  Bd..  for  additions  to 
St.  Joseph's,  St.  Clare's  and  St.  Anthony's 
schools.  Also  separate  bids  for  erecting 
school  for  St.  Monica's  Parish.  Charles  J. 
Read,  Archt.,  Confederation  Life  Bldg., 
Toronto. 

Windsor,  Ont. — Reported  desired  until 
Jan.  31.  by  Jas.  Pennington,  La  Belle 
Building,  for  erecting  3-story  and  base- 
ment addition  to  school.  Probable  cost 
$100,000. 


PRICES     AND     LETTINGS. 
■trindicates  award  of  contract. 

Boston,  Mass. — Following  are  three  low- 
est bids  opened  Dec.  27  by  city  for  con- 
necting corridors  for  the  Boston  City  Hos- 
pital (West  Department),  Spring  Street. 
West  Roxbury:  D.  R.  McKillop,  137  West 
Brookline  Street,  Boston.  $27,893;  M.  F. 
McDonald  &  Son.  98  Granite  Street,  South 
Boston,  J2S.387;  John  Bowen  Company. 
184   Dudley   Street.   Boston,   $28,850. 

:(k-Greenwlch,  Conn. — Contract  for  con- 
structing U.  S.  Post  Office  awarded  E.  T. 
Abbott  Construction  Company,  1133  Broad- 
way, New  York,  at  $66,750. 

Seymour.  Copn.  —  Following  are  four 
lowest  bids  opened  Dec.  28  by  Supervising 
Architect,  Washington,  D.  C,  for  erecting 
U.  S.  Post  Office — (a)  limestone,  (b)  sand- 
stone: Frymler  &  Hann  Company,  25  W. 
Forty-fifth  Street.  New  York,  (a)  $48,155. 
(b)  $48,600;  Frank  M.  Weakley,  Ports- 
mouth, Va..  (a)  $48,400;  Charles  McCaul 
Company.  Philadelphia,  Pa.,  (a)  $49,646, 
(b)  $50,646;  Joseph  Christiano,  Greenwich. 
<a)  $49,787.  (b)  $.10,790;  E.  T.  Abbott  Con- 
struction Company,  New  York,  (b)  $62,000. 

.^Rochester,  N.  Y. — Following  contracts 
awarded  for  erecting  Chamber  of  Com- 
merce Building  at  Mortimer  and  St.  Paul 
Streets:  General  construction,  A.  Fried- 
rich  &  Sons,  710  Lake  Avenue;  heating 
and  ventilating,  Howe  &  Bassett,  23  Still- 
son  Street:  plumbing,  Wright  &  Alexan- 
der, Rochester;  electric  work.  Fish  &  Mor- 
ton, 123  Mill  Street;  total  cost  about 
$600,000.  Claude  Bragdon,  415  Cutler 
Building.  Rochester,  and  Foster  &  G^de, 
15  West  Thirty-eighth  Street,  New  York, 
associate  architects. 

-^Montclalr,  N.  J. — Contracts  awarded 
by  Board  of  Education  for  erecting  addi- 
tions to  Spaulding  School  as  follows:  Gen- 
eral construction.  John  S.  and  L.  Carson 
of  Montclair.  at  $26,000;  plumbing.  Fentz- 
laff  Engineering  Company,  Montclair,  $6,- 
400:  electric  work.  L.  R.  Van  Woert,  418 
Chestnut  Street.  Arlington,  $2,833. 
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'*PhMadelphla,  Pa. — Contract  awarded 
John  Mcbhain.  1610  North  Street,  for 
meeting  six-story  and  basement,  brick, 
■tone,  concrete  and  hoUow  tile.  162  x  190- 
rt.  hospital  ror  Sisters  of  Mercy,  at  Cedar 
^°<XS  *"^  Fifty ;third  Street;  cost  about 
SsS' V^-  .^ .  ^.  Durang  &  Son,  Archt., 
IrOO  Chestnut  Street. 

Rldgway,  Pa.  —  Following  are  bids 
opened  Dec.  30  by  James  A.  Wetmoie. 
Acting  Supervising  Architect,  Washlng- 
}?•>■  L>  C.,  for  construction  complete  of 
Hu  ^-  !^??'  "^"^^  »t  Ridgway-ia)  lime- 
atone,  (b)  sandstone:  Colonial  Construc- 
tion &  Supply  Company,  Charlottesville. 
Va..  (a)  $a0,999.  (b)  $53,000;  Westchester 
Engineering  Company,  White  Plains,  (a) 
|51,4U0.  (b)  »5S,900;  George  W.  Stiles  Con- 
struction  Company,  Chicago.  111..    ,a)   and 

^JiJ'i-^^icJ^^"''^  ^'^  CIssel,  Wooster. 
Ohio,    (a)   $52,000,    (b)    $54,000. 

St.  Petersburg,  Fla.— Following  are 
four  lowest  bids  opened  Dec.  30  by  James 
A.  Wetmore.  Acting  Supervising  Archi- 
tect. 'VV ashington.  D.  C.  for  constructing 
complete  U.  S.  Post  Office:  M.  L.  Hol- 
""*•  9j[f*"**"™'  N.  C.  reinforced  con- 
f."'*-^*^*'l'-  George  W.  Stiles  Construc- 
Uon  Company,  Chicago.  111.,  $90,433-  Al- 
gernon Blair.  Montgomei;.v,  Ala..  $92,400; 
Dunlap  &  Company.  Columbus,  Ind.,  $97,- 
•49,  both  reinforced  concrete. 

u.*?"*o\!"-.°*''°— <^°"t™ct  for  erecting 
5.^"  ,  ?,<:hool  awarded  A.  P.  EXfeland. 
Miami ville.  at   $23,706. 

AjClnclnnatl,  Ohio. — Contract  awarded 
by  Board  of  Education  to  Roche-Brunner 
Construction  Company,  Cincinnati,  at 
$390  <  00.  for  construcUng  gymnasium, 
■Udium.  industrial  arts  building,  power 
plant  and  two  tunnels  of  E^ast  High 
School. 

^Springfield,  III. — Contract  for  remodel- 
1?.?  *'"'■''.  fourth,  fifth  and  sixth  floors  of 
minols  State  Capitol  Building  awarded 
tM  500    ^"™'"""°'"     of     Springfield,     at 

Amos,  Iowa.— Lowest  bid  opened  for 
erecting  Mary  Greeley  Memorial  Hospital 
submitted  by  Arthur  Neumann  of  Des 
Moines,   at  $37,644. 

Missoula,  Mont. — Following  are  four 
lowest  bids  opened  Dec.  29  by  Supervising 
Architect.  Washington,  D.  C.  for  erecting 
U.  S.  Post  Office:  Olson  &  Johnson  Com- 
Pjany,  Missoula,  $121,995;  Sound  Construc- 
Upn  &  Engineering  Company,  Seattle, 
Wash.,  $122,100;  Campbell  Building  Cora- 
P?„"''„°'  ^'"»h.  Salt  Lake  City,  Utah,  $128,- 
Utoh?$°2r96t  '^"^'"«y«''  &  Sons.  Ogden, 


New  Kensington,  Pa.— Sketches  being 
prepared  for  four-story  addition  to  Y.  M. 
C.  Association  Building;  cost  $50,000.  Ad- 
dress Chairman  Building   Committee. 

Wilmington,  Del. — Plans  being  prepared 
by  Duhring,  Okie  &  Ziegler,  Bailey  Build- 
ing, Philadelphia,  Pa.,  for  three-story, 
125   X   200-ft.    reinforced   concrete   garage. 

Spartanburg,  s.  C— Spartanburg  Hotel 
Company  incorporated  for  purpose  of 
erecting  a  hotel,  "The  Cleveland."  Capi- 
tal $125  000.     L.  W.   Perrin,  Secretary. 

Birmingham,  Ala. — Plans  being  consid- 
ered by  CoUins  &  Company.  2101  Morris 
Avenue,  for  erecting  warehouse  on  First 
Avenue  and  Twenty-fourth  Street;  cost 
about  $40,000. 

Louisville  Ky.— Reported  plans  being 
prepared  by  S.  P.  Ostrander,  Louisville, 
for  negro  moving  picture  theater  to  be 
erected  on  Walnut  and  Twelfth  Streets; 
cost  about   $25,000. 

Avondale,  Ohio.— K.  K.  Adath  Israel 
congregation  contemplates  erecting  $30,000 
synagogue  on  Knott  and  Prospect  Ave- 
nues. 

Bellaire,  Ohio.— Reported  Baltimore  & 
Ohio  Railroad  Company  (F.  L.  Stuart,  Ch. 
Engr.,  Baltimore)  contemplates  erecting 
next  spring  a  new  depot  here. 

Cleveland.  Ohio. — Plans  being  prepared 
by  E.  F.  Gibbons,  1900  Euclid  Avenue,  for 
a  $125,000  warehouse  to  be  erected  on  East 
Fifty-fifth  Street. 

Richardson  &  Yost,  Rockefeller  Build- 
ing, engaged  to  prepare  plans  for  pro- 
posed $500,000  commercial  building  and 
warehouse  to  be  erected  on  Euclid  Ave- 
nue and  East  Fifty-fifth  Street.  W  R 
Hopkins.  830  Society  for  Savings  Build- 
ine.   interested. 

Revised  plans  prepared  by  W.  J.  Car- 
ter, Illuminating  Building,  for  four-story 
brick  temple  approved  by  Trustees  of 
Newburg  Masonic  Temple  Company;  cost 
about  $60,000. 

Mansfield,  Ohio. — Reported  plans  being 
prepared  by  Frank  B.  Hursh  of  Mans- 
field for  a  114-story,  brick  and  stone 
church  for  S;.  Matthew's  Lutheran  con- 
gregation;  estimated  cost   $25,000. 

Wadsworth.  Ohio.— R.  H.  Hinsdale,  Os- 
??«^„?"'J''i"^'  Cleveland.  Is  architect  for 
$80.0011  edifice  to  be  erected  for  Lutheran 
Church.     Rev.  E.  D.  Etter.  Pastor 


Los  Angeles,  Cal. — Lowest  bids  opened 
recently  by  Board  of  Education  for  Lin- 
coln High  School  were  as  follows:  Los 
Angeles  Planing  Mill  Company.  $89,980,  for 
auditorium,  library  and  music  buildings; 
John  Simpson  &  Company,  $76,400,  tor 
auditorium  and  library,  or  $57,900  for 
auditorium  alone.  Neeham  &  Cllne, 
Archta..  Brockman  Building, 
o.*?*"],""?'^'  'o""  erecting  above  Lincoln 
High  School  awarded  John  Simpson  & 
Company.     Baker    Detwiler    Building,    at 


PRIVATE  BUILDINGS 


PROPOSED     WORK. 

New  Haven,  Conn. — Reimrted  J  H. 
Rubin.  377  State  Street,  has  leased  Law 
Chambers  Building  on  Church  Street  and 
will  remodel  same  at  cost  of  $30,000. 

Albany,  N.  Y. — Plans  being  prepared  by 
D.  Stewart  Douglas,  100  State  Street,  for 
dormitory  proposed  in  connection  with 
New  York  State  College  for  Teachers. 

New  York,  N.  Y.— Plans  filed,  for  erect- 
ing following  buildings;  13-story  apart- 
ment hotel  at  23  East  Forty-eighth  and 
80  E:a8t  Forty-ninth  Streets  for  33  EaBt 
Forty-eighth  Street  Realty  Company,  cost 
MOO.OOO,  Warren  &  Wetmore,  Archts.,  16 
Bast  Forty-seventh  Street:  5-story  tene- 
ment at  181st  Street  and  Vyse  Avenue  for 
Philip  Weinstein  &  Son,  Inc.,  cost  $70,000, 
Goldner  &  Goldberg,  Archts,  391  East 
U9th  Street;  two  5-story  tenements  at 
Belmont  Avenue  and  179th  Street  for 
Harkness  Holding  Corp..  total  cost  $100,- 
•00,  Chas.  Schaefer,  Jr.,  ArchL,  401  Tre- 
mont  Avenue;  SrStory  tenement  at  Cres- 
tpn  Avenue  and  197th  Street  for  AJay 
Realty  Corp.,  cost  $50,000,  Moore  &  Land- 
^edel.  Archts..  Third  Avenue  and  148th 
Street. 

New  York  Times  has  purchased  a  site 
tocluding  231  to  239  West  Forty-third 
Street  and  will  erect  12-story  addition  to 
"Times  Annex." 

Watertown,  N.  Y.— Frank  L.  Wool- 
worth.  Woolworth  Building,  New  York 
reported  considering  the  erection  of  a  14- 
story  office  building  In  this  city. 

Newark,  N.  J.— Plans  completed  by 
Romolo  Bottelll.  207  Market  Street,  for 
four-story,  brick  apartment  house  to  be 
erected  at  107  Parker  Street  for  P.  Pelle- 
chla;    cost   approximately  $30,000. 

^^.''*^!!*'^,  '*''"■''  "*•  O-  Weehawken). 
N.  J.— The  West  New  York  Realty  &  Con- 
struction Company  will  erect  two  flve- 
story  brick  apartment  houses  on  Hudson 
and  Fourteenth  Streets,  costing  $76  000 


Fort  Wayne,  I  na.— Charles  R.  Weather- 
hogg,  Hamilton  National  Bank  Building, 
engaged  to  prepare  plans  for  synagogue 
to  be  erected  next  spring  for  Achduth 
Veshalom  Congregation;  cost  approxi- 
mately  $75,000. 

Muskegon,  Mich.— Lodge  No.  32,  Knights 
of  Pythias,  intends  erecting  at  Third 
^*''5®*J'"''  *^''^^  Avenue  a  combined  lodge 
and  office  building  to  he  five  or  six  stories. 

Milwaukee,  Wis.- Plans  being  prepared 
for  eight-story  building  on  site  of  present 
main  exchange  on  Broadway  for  Wiscon- 
sin Telephone  Company.  183  Fifth  Street; 
probable    cost   $350,000. 

Mason  City,  Iowa. — Modern  Brother- 
hood of  America  contemplates  erecting 
next  spring  an  8-8tory  office  building; 
probable  cost  $75,000. 

Minneapolis,  Minn. — Reported  Great 
Northern  Railroad  Company  (A.  H.  Hoge- 
land,  Ch.  Engr.,  St.  Paul)  will  rebuild 
roundhouse  on  Colfax  Avenue.  North  re- 
cently destroyed  by  fire. 

R.  A.  Jacobson.  699  Seventeenth  Ave- 
nue, N.  E.,  will  erect  a  3-story  brick  and 
concrete  warehouse  at  1701  Madison 
Street.  N.   E..  estimated  to  cost  $25,000. 

Sketch  pl.ins  submitted  Building  Com- 
mittee of  University  Club  for  a  $100,000 
club  house.     Samuel   .'!.   Thorp,   President. 

Cataract  Lodge  No.  2.  A.  F.  A.  M.,  con- 
sidering erecting  a  building  on  the  East 
Side.     W.   H.    J.    Pearce.    Secretary. 

Larned.  Kan. — Plans  being  prepared  l>y 
Mann  *  Gerow  of  Hutchinson  for  4-8torv. 
brick  warehouse  to  be  erected  for  Doerr 
Mercantile    Company;    cost   $20,000. 

Claremore.  Okla. — Reported  St.  Louis  & 
San  Francisco  Railroad  Company  (F  G 
Jonah.  Ch.  Engr.,  St.  Louis,  Mo.)  contem- 
plates erectinp  new  depot  on  present  site 
to  cost  about  $2i.000. 

Seattle,  Wash.- Plans  being  prepared 
by  T.  L.  West.  Orpheum  Building,  for 
nve-story  brick  and  terra  cotta,  60  x  120- 
ft.  apartment  building  to  be  erected  at 
Seventh  and  .Inmes  Streets  for  L.  M. 
Stem.  Lowman  Building;  coat  $50,000 

George  Foote  Dunham.  Lumbermen's 
Building.  Portland.  Ore.,  engaged  to  pre- 
pare plans  for  edifice  to  be  erected  for 
Fourth  Christian  Science  Church.  Seattle. 
Jir^SI?."'  Avenue  and  Seneca  Street;  cost 
$75,000. 

Spokane,  Wash.— Contract  about  to  he 
let  for  erecting  four-story  addition  to 
warehouse  of  McGowan  Brothers.  Howard 
Street:    cost    $60,000. 

BIDS  DESIRED. 
Yonkers.  N.  Y.— Until  .Tan.  26.  by  Edwin 
A- ,.  ."'"'""■<'•  Chmn.  Yonkers  Masonic 
Guild.  Pulman  Station  Building,  for  erect- 
ing Masonic  Temple.  Vollman  &  Beers- 
man.  Evart  Tracy,  Assoc.  Archts.,  244 
Fifth  Avenue,  New  York,  N.  T. 

Rutherford,  N.  J. — Reported  competi- 
tive plans  desired  until  Jan.  16,  by  Rev. 
J.  J.  Smith.  91  Home  Street,  for  a  paro- 
chial school  for  St.  Mary's  R.  C.  Church. 
Probable  cost  $35,000. 


East  Greenville,  Pa. — Reported  desired 
until  Jan.  17  for  erecting  3-stury,  60  x 
125-ft.  lodge  and  store  building  lor  East 
Greenfield  Realty  Co.,  G.  Cleveland  Free- 
man, 1111  N.  Eleventh  Street,  Reading, 
Pa. 

Nashville,  Tenn, — Reported  desired  until 
Jan.  14,  by  Ludlow  &  Peabody,  Archts., 
101  Park  Avenue,  N.  Y.,  for  alterations 
to   5-stoiy   bank   and  office    building. 

Cleveland,  Ohio. — Reported  desired  until 
Apr.  1  for  erecting  3-story  and  basement 
gymnasium  for  Western  Reserve  Univer- 
sity (Clias.  F.  Thwing,  D.D.,  Pres.). 
Chas.  W.  Hopkinson,  Archt.,  900  Rose 
Building. 

Michigan  City,  Ind. — Reported  desired  ' 
until  Jan.  17  by  Worthman  &  Steinbach, 
and  C.  L.  Pointek,  Architects,  1859  West 
Chicago  Avenue,  Chicago,  111.,  for  erect- 
ing St.  Stanislaus  R.  C.  Church,  cost 
$100,000. 

Cresco,  Iowa. — Reported  desired  until 
Jan.  26,  Rev.  J.  P.  Wegener,  R.  C.  Church, 
for  erecting  50  x  129-ft.  edifice.  Probable 
cost  $30,000.  E.  L.  Masqueray,  Archt.,  595 
Endicott  Arcade,   St.   Paul,   Minn. 

BIsmark,  N.  D. — Reported  desired  until 
Jan.  20,  by  Ashelman  &  Gage,  Archts., 
Fargo,  for  3-story  35  x  150  ft.  brick  apart- 
ment building,  for  F.  W.  Murphy.  Prob- 
able cost,  $28,000. 

Bartlesvllle,  Okla. — King  Lumber  Com- 
pany, General  Contractors,  Charlottesville, 
Va.,  desire  prices  on  brick,  limestone, 
structural  steel,  crushed  stone,  sand, 
cement,  plumbing,  heating,  wiring,  plas- 
tering, mill  work  and  roof  for  the  Y.  M. 
C.  A.  Building  at  Bartlesvllle,  Okla.,  for 
which  they  have  secured  the  contract. 
Shattuck   &  Hussey,   Architects,   Chicago, 

PRICES     AND     LETTINGS. 
•^Indicates  award  of  contract. 

^Boston,  Mass. — Contract  awarded  T. 
A.  Clarke  Company,  122  Livingston 
Street,  Brooklyn,  N.  Y.,  tor  erecting 
building  on  Nashua  Street  to  be  leased 
for  North  Station  Postoffice;  cost  about 
$200,000. 

♦  Buffalo,  N.  Y, — Contract  awarded  B. 
I.  Crocker  Company,  Builders  Exchange, 
for  erecting  8-story  and  basement  brick 
and  steel  store  and  office  building  at 
Franklin  and  Mohawk  Streets  for  Wm.  H. 
Crosby;  cost  $125,000.  Robert  North, 
Archt.,   Prudential  Building. 

-^Philadelphia,  Pa. — Contract  awarded 
to  Koelle,  Speth  &  Company,  Twenty- 
sixth  and  Oxford  Streets,  for  erecting 
four-story,  brick,  stone,  concrete  and 
terra  cotta,  75  x  127-ft.  garage  at  Ninth 
and  Cumberland  Streets  for  Breyer  Ice 
Cream  Company;  cost  $59,000. 

•Contract  awarded  by  Ballinger  &  Per- 
rot,  Archts.,  Methodist  Building,  to  Jo- 
seph Bechtel,  200  North  Fifteenth  Street, 
for  erecting  employers'  building  at  Nice- 
town  for  American  Pullev  Company,  4200 
Wissahickon   Avenue,    Philadelphia. 

•A-Baltlmore,  Md.— Contract  awarded  by 
George  W.  Rife,  to  Clarence  E.  Stubbs, 
The  Wentworth,  for  erecting  Rife  Build- 
ing at  13  Harrison  Street;  cost  approxi- 
mately $40,000.  Otto  G.  Simonson,  Archt., 
Maryland    Casualty   Tower. 


Savannah  Ga.— Mills  B.  Lane,  26  Gas- 
ton Street,  East,  and  others  reported  in- 
terested   in    erecting    sugar    refinery    here. 

Maryvllle,  Tenn. — Aluminum  Company 
of  America,  Pittsburgh.  Pa.,  will  con- 
struct a  power  dam  at  Maryville  in  con- 
nection  with    their   plant. 

Cincinnati  Ohio. — Bert  L.  Baldwin  & 
Company,  Perin  Building,  engaged  to  pre- 
pare plans  for  iron  foundry  to  be  erected 
on  Queen  City  Avenue,  Fairmount.  for 
Lunkenheimer    Company. 

Cleveland,  Ohio.— Plans  being  prepared 
by  Richardson  &  Yost.  Rockefeller  Build- 
ing, for  $50,000  fireproof  factory  to  be 
.  erected  on  Superior  Avenue  and  East 
Forty-ninth  Street  for  National  Telephone 
Supply    Company. 

Lorain,  Ohio. — Reported  four  open- 
hearth  furnaces  and  a  new  blooming  mill 
will  be  added  to  plant  of  National  Tube 
Company. 

Milwaukee,  Wis.- Plans  being  prepared 
for  50  X  100-ft.  brick  and  reinforced  con- 
crete addition  to  plant  of  Weyenberg  Sho« 
Manufacturing  Company,  121  Harmon 
Street;    cost   about   $50,000. 

Des  Moines,  Iowa. — Reported  Des  Moines 
Milk  Company  has  purchased  plant  of 
Fairview  Dairy  Company,  1401  Grand 
street,  and  Iowa  Dairy  Company.  510  Sec. 
ond  Street,  and  will  erect  new  plant  on 
Second  Street;  cost  about  $25,000. 

St.  Louis,  Mo. — Plans  being  prepared 
by  T.  P.  Barnett  Company,  Central  Na- 
tional Bank  Buildinsr,  for  ten-story  rein- 
forced concrete  building  to  be  erected  on 
Second  and  Spruce  Streets  for  Blanton 
Manufacturing  Company. 

Dodd  City,  Ark.— Bear  Hill  Mining  Com- 
pany (J.  M.  Bergman,  Pres.)  will  install 
zinc  mining  machinery  to  cost  $30,000. 

Dallas,  Tex.— Reported  Dallas  Cotton 
Mills  will  spend  $50,000  for  enlarging  and 
improving   plant. 

San  Antonio,  Tex.— Reported  Interna- 
tional &  Great  Northern  Railroad  Com- 
pany (O.  H.  Crittenden,  Ch.  Engr.,  Hous- 
ton) will  erect  new  shops  here  to  cost 
about  $250,000. 

Altus.  Okla. — Reported  Interstate  Com- 
press Company  plans  rebuilding  burned 
plant. 

Sand  Springs,  Okla.— Plans  completed 
for  paraffin  factory  to  be  erected  here 
for  Pierce  Oil  Corporation,  Robinson 
Building,    Tulsa;    cost   $800,000. 

Portland  Ore,— Plant  of  Emerson  Hard- 
wood Company  (J.  S.  Emerson,  Pres.). 
recently  destroyed  by  fire,  will  be  rebuilt. 

San  Francisco,  Cal. — Preliminary  plans 
prepared  for  five-story,  reinforced  con- 
crete addition  to  assembling  plant  of  Ford 
Motor  Company,  at  Twenty-first  and 
Treat  Avenue;   cost  about  $200,000. 


BIDS     DESIRED. 


•  Detroit,  Mich.— Contract  for  erecting 
15-story  addition  to  the  Hotel  Statler 
awarded  P.  W.  Mark  Construction  Com- 
pany of  Cleveland,  Ohio. 

•Omaha,  Neb.— Contract  for  erecting 
Masonic  Temple  at  Nineteenth  and  Doug- 
las Streets  awarded  Walter  Peterson, 
lin?^}^Y  Trust  Company  Building,  at 
?d74.000. 

Bartlesvllle.  Okla.— See  "Bids  Desired." 


NEW  INDUSTRIAL  PLANTS 


PROPOSED     WORK. 

Cohoes,  N.  Y.— Contract  about  to  be  let 
by  C.  G  Ogden,  Archt.,  59  State  Street. 
'^iS?."^'  '.O'"  fpur-story  and  basement  mill 
addition  to  plant  of  Fuld  &  Hatch;  esti- 
mated cost  $25,000. 

ef?V%°""'  N.Y.— Sanderson  Brothers 
?nf ^1,*^°"^^?"^. '^-  ^-  French,  Gen.  Mgr.), 
Jost''of^$"50M0^;""^''''   "'"  ^^^""-^  ">»'«  ^' 

nJ,iS"*?."'  '^-  J-— Reported  American 
Bridge  Company  plans  improving  and  en- 
larging plant   here. 

Allentown,  Pa.— Traylor  Engineering  & 
Manufacturing  Company  (Samuel  W 
Traylor,    Pres.),    Allentrwn,    contemnlates 

Zlld  n"/  ^''°"/  ^i'^"'"""  '°^  erTc^UTg"  new 
bii  Idlngs    to    Include    machine    shop    and 

macWnery.'"^         "**■  ^''°  installing  new 

Pn^^nl?.'!',,'^'  C.--Repprted  Raleigh  News 
and  Observer  will  rebuild  printing  plant 
on  West  Martin  Street  recently  destroyed 

Wlnston-Salem,  N.  C— P  H  Kanpn 
Knitting  Company  contemplates  erecting 
four  or  five-story  addition  to  plant  and 
installing  machinery.  '^ 

Woodruff,    S.    C. — W     S     Gmv    o-iHn,, 

^To^O-fr^a-d^dVl'l^on.""'   «-'•   two-^3to??"°6? 


Chicago,  III.— Reported  desired  until 
Jan.  15,  by  John  Ashlschlager  &  Son, 
Archt.,  Ill  W.  Washington  Street,  for 
concrete  foundation  eight-story  and  base- 
ment 130  X  332  ft.  cold  storage  plant  for 
the  Beatrice  Creamery  Co.;  until  about 
Jan,  20,  for  superstructure  of  building: 
probable  cost   $900,000. 

Fergus    Falls,    Minn. — See    "Miscellane- 
ous." 

Manila,  P.  I. — Until  Apr.  15.  by  the  Cen- 
tral Sugar  Board,  for  constructing  and 
equipping,  complete,  sugar  plantation  in 
district  of  Isabel-Binalbagan.  Work  In- 
cludes factory  to  work  up  1000  tons  of 
cane  per  day,  adequate  mechanical  appa- 
ratus for  discharging  cane  from  cars  and 
wagons  and  distritiuting  on  cane  carrier, 
cane  carrier,  crusher  and  four  sets  of 
three  roll  mills,  engines,  hand  power 
traveling  crane,  clarification  plant,  concen- 
tration plant,  pumps,  crystallizers.  mix- 
ers, tanks,  piping,  valves,  guttering,  elec- 
tric power  plant,  water  siipplv.  Including  . 
electric  pumping  pl.ant  and  steel  pipe  line, 
factory  building,  workshops,  tools  and  re- 
pair appliances,  chemical  laboratory, 
sugar  house,  36-In.  gape  railway,  rolling 
stock,  track  scales,  locomotive  sheds,  etc. 
The  work  is  financed  bv  the  Government 
of  the  Philippine  Islands.  Specifications 
may  be  obtained  from  the  Bureau  of  In- 
sular Affairs,  War  Department,  Wash- 
ington, D.  C. 

PRICES     AND     LETTINGS. 
■klndicates  award  of  contract. 

•Woonsocket,  R.  I. — Contract  awarded 
Turner  Construction  Company,  11  Broad- 
way. New  York,  for  erecting  a  4-story 
reinforced  concrete  and  brick  curtain 
walls  factory,  55  x  166  ft.,  for  the  Ameri- 
can Paper  Tube  Company.  W.  F.  Fon- 
taine,   .Architect,    Woonsocket. 

•New  Haven,  Conn. — Contract  awarded 
by  Marlin  Arms  Company  for  erecting 
factory  addition  at  Willow  and  Mechanic 
Streets  to  James  Stewart  &  Company.  39 
Church     Street,     New    York;    cost    about 

$100,000. 

•  Buffalo,  N.  Y. — Contract  awarded  by 
Buffalo  Union  Furnace  Company  to  Mc- 
Clintlc-Marshall  Company,  Pittsburgh, 
Pa.,  for  furnishing  and  Installing  a  9-ton 
ore-handling  bridge,  requiring  275  tons 
fabricated  steel. 
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-A-Harrlsburg,  Pa. — Contract  awarded  by 
Dauphin  Cigar  Company  to  Herman 
Voigt,  1251  N.  Twenty-eighth  Street, 
Philadelphia,  for  erecting  5-story,  fire- 
proof, steel  and  concrete  factory  here; 
cost  about  $100,000.  C.  H.  Kain,  Archt., 
Arcade    Bulldinu. 

-^Philadelphia,  Pa. — Contract  awarded 
William  Steel  &  Sons  Company,  1600  Arch 
Street,  for  erecting  three-story,  brick  and 
concrete,  78  x  87-ft.  factory  at  Kighteenth 
and  Courtland  Streets,  for  Friedenberger- 
Aaron   Manufacturing  Company. 

♦Contract  awarded  Henry  E.  Baton, 
Twelfth  and  Sansom  Streets,  for  five- 
story,  brick  and  reinforced  concrete,  64  x 
100-ft.  factory  at  1220  Spring  Garden 
Street  for  M.  Rice  Company.  Sauer  & 
Hahn,  Archts.,  1112  Chestnut  Street. 

•^Contract  for  erecting  three  factory 
buildings  on  James  and  Fraley  Streets  for 
Abrasive  Material  Company  awarded  A. 
Raymond  Raff,  1635  Thompson  Street:  cost 
J60,000.  Stearns  &  Castor,  Archts.,  Ste- 
phen-Girard    Building. 

♦Contract  awarded  Harrison  C.  Rea 
Company,  1027  Wood  Street,  for  erecting 
4-story  storage,  oxidizing  and  pumphouse 
buildings,  of  reinforced  concrete  con- 
struction, at  Nicetown,  for  George  W. 
Blabon  Company.  Ballinger  &  Perrot, 
Archts.,    Methodist   Building. 

♦Woodruff,  S.  C. — Contract  awarded 
Fiske-Carter  Construction  Company, 
Greenville,  for  erecting  four-story,  80  x 
124-ft.  addition  to  plant  of  Woodruff  Cot- 
ton Mills.  Engineer,  J.  E.  Sirrine,  Green- 
ville. 

♦Chicago,  III. — Contract  awarded  Great 
L,ake8  Dredge  &  Dock  Company,  Chicago 
111.,  for  40,000  cu.  yd.  concrete  work  in 
connection  with  the  construction  of  addi- 
tional open-hearth  furnaces  for  Inland 
Steel  Company  at  Indiana  Harbor. 

♦Crockett,  Cal. — Contract  awarded  by 
California  &  Hawaiian  Sugar  Refining 
Company,  Crockett,  to  Clinton  Construc- 
tion Company  of  San  Francisco,  for  erect- 
ing concrete  warehouse  No.  5,  as  addition 
lo  plant;    total   cost  about   $300,000. 

♦San  Pedro  Cal. — Contract  for  erect- 
ing structural  steel  for  a  number  of 
buildings  comprising  the  first  unit  of  the 
plant  of  the  American  Trona  Company, 
and  including  refinery  buildings,  boiler 
house,  power  plant,  storage  warehouse, 
etc  has  been  awarded  Llewellyn  Iron 
Works,  Los  Angeles.  This  first  unit,  in- 
cluding machinery  and  equipment,  will 
cost  about  $750,000.  Five  other  units  are 
to  be  erected  later.  Construction  Is  to 
be  of  steel  frame. 

♦Twin  Falls,  Idaho. — Contract  awarded 
by  Amalgamated  Sugar  Company,  Eccles 
Building,  Ogden,  Utah,  to  Larrowe  Con- 
struction Company,  1199  Woodward  Ave- 
nue, Detroit.  Mich.,  for  erecting  sugar  fac- 
tory here:  cost  about  $'rOO,000. 

♦China.— Contract  for  25,000  spindles 
for  the  two  cotton  mills  which  the  Chinese 
Government  intends  erecting,  one  In 
Shanghai  and  the  other  in  Tientsin, 
awarded  Sacc  Lowell  Shops  of  Boston, 
Mass.  Contract  for  the  power  equipment 
has  also  been  let  to  an  American  firm. 


MISCELLANEOUS 


: 


PROPOSED     WORK. 

Transmission  Line— Deposft,  N.  Y. — De- 
posit Electric  Company  is  considering  ex- 
tending transmission  lines  to  Cannons- 
ville,  Delaware  County,  in  the  spring. 
George  W.  Vail,   Supt. 

Transmission  Line — Morrlstown,  N.  Y.— 
Gregory  Electric  Company  is  taking  steps 
to  construct  a  transmission  line  from 
Heuvelton  to  Morrlstown,  a  distance  of  15 
miles. 

Improving  Camp  Site — Columbia,  S.  C. 
—Adjutant-General  W.  W.  Moore  will  ask 
the  Legislature  to  appropriate  $10,000  for 
improving  State  camp  site  at  Styx,  7 
miles   from   Columbia. 

Transmission  Line — Durant,  Okla. — Du- 
rant  Ice  &  Light  Company  will  erect  a 
high-tension  transmission  line  to  Caddo 
and  connect  the  plant  there  with  the 
Durant  plant  in  the  spring.  W.  J. 
O'Brien,  Secy.   &   Mgr. 

Transmission  Line — Bridgeport,  Wash.— 
Permlsi?ion  granted  to  Okanoeran  Valley 
Power  Company  of  Brewster  to  construct 
a  tr  tnsmisslon  line  over  public  roads  of 
Dougl'  -.  County  from  Bridgeport  to  Mans- 
field. 


BIDS     DESIRED. 

Cement — Providence,  R.  I. — Until  Jan. 
17  bv  Board  Contract  &  Supply  (Joseph 
H.  Gainer.  Mayor.  Chairman),  for  fur- 
nishing nhout  7000  bbl.  Portland  cement 
and  ISOO  bbl.  natural  cement. 

Fence — Cullman.  Ala. — Reported  until 
Jan.  10.  hv  Lot  D.  Jones.  Resident  Engi- 
neer, for  erecting  about  3%  miles  of  fence 
or  guard  rails  on  all  high  fills  along  old 
Louisville  &  Nashville  Railroad  bed  be- 
tween Cullman  and  Garden  City. 

Street  Slqns — Cincinnati,  Ohio. — Until 
.Tan.  17  bv  Ernst  Von  Bargen.  City  Pur- 
chasing   Agent,     for    furnishing    approxi- 


mately 4300  enameled  street  name  signs 
land  4350  metal  street  name  signs  and 
4300  metal  street  number  signs. 

Cincinnati,  Ohio.— To  sublet  27,000  yd. 
of  grading  in  Eastern  Oh.o,  advertised  In 
Engineering  Record;  steam  shovel  and 
roller,  dump  wagons  and  wheel  scrapers 
on  the  work,  that  a  contractor  can  use; 
he  must  furnish  bond.  Address  302  Prov- 
ident   Bank    Building,    Cincinnati.    Ohio. 

Cement — Chicago,  III. — Until  Jan.  10  (re- 
advertisement),  by  W.  R.  Moorhouse, 
Comr.  Pub.  Wks.,  tor  furnishing,  deliver- 
ing and  unloading  at  various  locations  in 
city  of  Chicago,  approximately  70,000  bbl. 
Portland  cement.     Bureau  of  Engineering. 

Fire  Escapes — Cherokee,  Iowa. — Report- 
ed desired  until  Jan.  17,  for  installing  fire 
escapes  on  Webster,  Lincoln  and  Wilson 
Schools,  Independent  School  Dlst.,  New 
Cherokee.     William   Shardlow,    Secy. 

Sprinkler — Fergus  Falls,  Minn. — Until 
Feb.  8,  by  the  Fergus  Manufacturing  Com- 
pany, for  a  complete  sprinkler  system  in 
their  plant. 

Park  Improvements — Kansas  City,  Mo. — 

Until  Jan.  11  by  Park  Board,  for  grading 
8^  acres  of  city  park  opposite  Union  Sta- 
tion. There  Is  to  be  a  fill  in  the  ground 
at  Twenty-fourth  and  Wyandotte  Streets, 
Main  .Street  side  of  the  hill  to  Twenty- 
fifth  Street  will  be  terraced  and  south  end 
of  park  on  Twenty -fifth  Street  between 
Main  and  Baltimore  Streets  will  be 
graded.  A  circular  road  varying  from  30 
to  50  feet  will  be  built  along  the  crest  of 
the  slope  to  Twenty-fifth  and  Wyandotte 
Streets.  Ornamental  cut  stone  steps  will 
be  erected  on  Plaza  Road  between  Main 
and  Wyandotte  Streets. 

Cement — St.  Loula,  Mo. — Reported  de- 
sired until  Jan.  14  by  Jos.  B.  Thomas, 
Supply  Comr.,  for  furnishing  Street  De- 
partment with  600  tons  asphaltic  cement. 

Pipe  Line — Van  Buren,  Ark. — Reported 
desired  until  Jan.  10  by  M.  8.  Crawford 
Gas  &  Oil  Company  for  10  miles  of  6, 
8  and  10-in.  piping.  C.  H.  Reece,  Engi- 
neer. 

Elevator — Lawton,  Okla. — ^Untll  Jan.  25 
by  Jas.  A.  Wetmore,  Acting  Superv. 
Archt.,  Washington,  D.  C.  for  Installing 
an  electric  passenger  elevator  in  U.  S. 
postofflce  at  Lawton,  Okla.,  and  McCook, 
Neb. 

Steel  Lockers — Los  Angeles,  Cal. — Un- 
til Jan.  14  by  Board  of  Education  (T.  J. 
McGonigle,  Purchasing  Clerk)  for  300 
steel  lockers. 


Bids 
Close. 
Jan.  11. 

Jan.  12. 


Jan.  14. 


Jan. 
Jan. 
Jan. 

14. 
14. 
14. 

Jan 

17. 

Jan. 
Jan 

17. 
IS. 

Jan. 

18. 

Jan. 

19. 

Jan. 

29. 

Jan. 

31. 

Feb. 

1. 

See  Ens.       Bids 
Record.      Close. 
Castings,     etc.,     Joronto,  Jan.  12. 

Ont Jan     8     Jan.  13. 

Pumping     Unit,     Kansas 

City,  Mo.   Dec.  11     Jan.  14. 

Adv.  Dec.  11  to  Jan.  1. 
Piping,     etc.,     Pittsburgh, 

Pa Jan.     8     Jan.  14. 

Extensions,  Oswego,  Kan.  Jan.  8  Jan.  14. 
Extensions,  JopIIn,  Mo...  Jan.  8  Jan.  IS. 
Well,    Galesburg,   III Jan.     8     Jan.  16. 

Adv.  Jan.   8.  Jan.  16. 

Pumping    Unit,    SL    Paul,  Jan.  17. 

Minn Dec.  21 

Adv.  Dec.  24.  Jan.  17. 

Pipe,  Los  Angeles,  Cal...  Jan.  8  Jan.  18. 
Meters,     etc.,     Opelousas,  Jan.  22. 

,  La Jan.    1 

Improvements,  CHarksdale, 

Miss Jan.     8     Jan.  25. 

Adv.   Jan.   8.  Jan.  25. 

C.  I.  Pipe,  etc.    Baltimore, 

Md Jan.     8     Feb.     8. 

Adv.   Jan.   8. 
Pumping      Station,      etc, 

Kenosha,    Wis Jan.     1 

Adv.  Jan.   1,  8. 
Filtration  Structure,  Osh- 

kosh.    Wis Jan.     1 

Adv.  Jan.  1,  8. 
Exciter,    c.    I.    pipe,    etc., 

Orangeburg.   S.  C Jan.     8 

Adv.  Jan.   8. 


See  Ens. 
Record. 
Bulkhead,  Baltimore,  Md.  Jan.    k 
Dredging,       New       York, 

N.    Y Jan.     t 

Gates  for  dam.  Wheeling, 

W.  Va Dec.  U 

Adv.  Dec.   18  to  Jan.  8. 

Drain,   Tempe,   Ariz Jan.     1 

Ditches,   Fairmont,  Minn.  Jan.     8 

Ditch,  Memphis,  Tenn Jan.     1 

Ditch,    Parr,    Ind Jan.     1 

Drainage,  Memphis,  Mo. .  Jan.     8 
Ft.    Wayne,    Incl    Dec.  2t 

Adv.  Dec.  26. 
Irrigation,  Oakdale,  Cal..  Dec.  2t 
Irrigation,   Montrose,  Col.  Dec.  2i 
Power     House     at     Dam, 

Wheeling,    W.    Va Dec.  2i 

Adv.  Dec.  25  to  Jan.  8. 
Ditch,   Crookston,   Minn..  Dec.  2i 
Irrigation,    etc.,    Barstow, 

Tex Jan.     » 

Irrigation,     SL     Ignatius, 

Mont Jan.     I 

Adv.  Jan.   8. 


Traveling     Crane — Manila, 
"New  Industrial  Plants." 


I.— (See 


PRICES     AND     LETTINGS. 

■^Indicates  award  of  contract. 

Dorchester  Tunnel  Improvement — Bos- 
ton, Mass. — Following  are  three  lowest 
bids  opened  Dec.  28  by  Boston  Transit 
Comn,;.jSion  for  plastering  walls  and  ceil- 
ings, 9200  sq.  yd.,  in  South  Station  under 
Dorchester  tunnel.  Boston:  Keith  & 
Craffey,  294  Washington  Street,  Boston, 
$13,285:  Alfred  B.  Day.  Boston,  $13,320; 
Robert  Gallagher,  116  Devonshire  Street, 
Boston,    $14,045. 

Stone — Mount  Holly,  N.  J. — Following 
are  bids  opened  Jan.  1  by  Board  Chosen 
Freeholders  for  furnishing  broken  stone 
to  county  for  the  year  1916  (prices  are 
f.o.b.  quarry):  Delaware  River  Quarry  & 
Construction  Company,  Lambertvllle, 
N.  J.,  85  cts.  per  ton:  I.rfimbertville  Stone 
Quarry  Company,  1220  Filbert  Street, 
Philadelphia,  Pa..  75  cts.  per  ton.  James 
Logan,   County   Engineer. 

♦  Hoists—  Philadelphia,  Pa. — Contract 
awarded  Maine  Electric  Company,  Port- 
land. Me.,  at  $2,499,  for  one  electric  hoist 
for  Southwark  piers  In  Delaware  River  be- 
tween Catharine  and  Christian  Streets 
(bids  opened  Dec.  20  by  Department  of 
Wharves  and  Docks),  and  Lldgerwood 
Mfg.  Company,  96  Liberty  Street,  New 
York,  contract  for  another  electric  hoist 
(bids  opened  at  same  time  and  place)  at 
$4,240. 

♦Cotton  Trolley  System — Houston,  Tex. 
— Contract  for  constructing  a  cotton  trol- 
ley system  for  municipal  cotton  shells 
(bids  opened  Dec.  27)  awarded  South- 
western Mechanical  Company  of  Fort 
Worth  at   $16,200. 

Tunnel  Into  County  Buildings — Seattle, 
Wash. — Lowest  bid  for  constructing  the 
tunnel  Into  the  Seattle-King  County 
Building  submitted  hv  Jahn  Contracting 
Company,   Pioneer  Building,  at  $25,006. 


Proposals 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Jan.  12.  Baltimore,  Md Jan  1 

Adv.  Jan.   1. 

Jan.  12.  New   Bedford,   Mass Jan.  1 

Jan.  12.  Averyville,    III Jan.  8 

Adv.   Jan.   8. 

Jan.  18.  Lisbon,    la Jan.  8 

Jan.  24.  Elgin,  III Jan.  1 

Jan.  24.  Cuyahoga  Falls,   Ohio Jan.  1 

Jan.  31.  South    St.   Paul,  Minn....  Jan.  8 


BRIDGES. 

York,   Neb Jan.     1 

Frontenac,  Que Jan.     8 

Geneva,   Neb Jan.     8 

Modesto,  Cal Jan.     8 

Falls  City,  Neb Jan.     8 

Laporte,   Ind Jan.   •  1 

Berkeley  Springs,  W.  Va.  Jan.     1 

Jackson,   Minn Jan.     8 

Portland,    Ore Jan.     8 

Tucson,  Ariz Dec.  26 

Sandpolnt,  Idaho Dec.  25 

Newland.  N.  C Jan.     1 

Adv.   Jan.    1,   8. 

Redlands,    Cal Jan.     1 

Knoxvllle,    Iowa.v Dec.  18 

Fort    Eenton,    Mont Dec.  26 

Adv.  Dec.  25  to  Jan.  8. 

Sulphur,  Okla.   Jan.     1 

Rockford,  111 Dec  26 

Adv.  Dec.  25. 
Atlanta,  Ga Jan.     8 

Adv.  Jan.  8. 
Boston,    Mass Jan.     8 

Adv.  Jan.  8. 

Iowa  City,  Iowa Jan.     1 

Connecticut    Jan.     8 

Dallas,    Tex Jan.     8 

Adv.   Jan.   8. 


PAVING  AND  ROADS. 

Florence,    S.    C Dec.  18 

Albany,  N.  Y Dec.  18 

Adv.  Dec.  18,  25. 

Seattle,    Wash Jan.     1 

Clinton,    la Jan.     8 

Kansas  City,  Mo Jan.     8 

Dadesvllle,  Ala Dec.  26 

Seattle.   Wash Dec.  26 

Iowa    Falls.    la Jan.     8 

Pennlson.   Tex Jan.     8 

New  York.  N.  Y Jan.     8 

Wallace,    Idaho    Jan.     8 

Buffalo.    N.    Y Jan.     8 

Sault   Sfe.   Marie,   Mich..  Dec.     4 

Belton.   Tex Jan.     8 

Charlestown.    W.    Va Dec.  18 

Walla  Walla.   Wash Jan.     1 

Wallace,    Idaho    Jan.     8 

Seattle.  Wash Jan.     8 

Evanston,   111 Dec.  2S 

2    Props.,    Adv.    Deo.    25, 
to  Jan.  8. 

East   View,   Ohio Dec.  25 

Ames.  Iowa   Jan.     8 

Camden,  Ala Jan.     8 

Los   Angeles.   Cal Jan.     8 

Jamestown,  Tenn Jan.     8 

Adv.  Jan.  8. 

Greenfield.  Towa Dec.  2S 

Danville.  Ill .Tan.     8 

San  Antonio.  Tex Jan.     8 

Adv.  Jan.  8. 

Newark.   N.  J Jan.     8 

La    Porte.    Ind Jan.     8 

Washlnetnn     Jan.     1 

Fort  Madison,   Iowa Jan.     1 

Indiana   Jan.     1 

Spokane,  Wash Jan.     8 


Jan. 

11. 

Jan. 

n. 

Jan. 

11. 

Jan. 

11. 

Jan. 

11. 

Jan. 

13. 

Jan. 

14. 

Jan. 

14. 

Jan. 

14. 

Jan. 

15. 

Jan. 

15. 

Jan. 

15. 

Jan. 

17. 

Jan. 

18. 

Jan. 

20. 

Jan. 

20. 

Jan. 

26. 

Jan. 

27. 

Jan. 

31. 

Jan. 

31. 

Feb. 

2. 

Feb. 

3. 

Jan 

11. 

Jan. 

11. 

Jan. 

11, 

Jan. 

11. 

Jan. 

n. 

Jan. 

12. 

Jan. 

12. 

Jan. 

12. 

Jan. 

12. 

Jan. 

12. 

Jan. 

12. 

Jan. 

12. 

Jan. 

13. 

Jan. 

13. 

Jan. 

14. 

Jan. 

15. 

Jan. 

15. 

.Tan. 

16 

Jan. 

17. 

.Tan. 

17. 

Jan. 

17. 

Jan. 

17. 

Jan. 

17. 

Jan. 

18. 

Jan. 

20. 

Jan. 

20, 

Jan. 

20. 

Jan. 

20, 

Jan. 

22. 

Jan. 

24 

.Tan. 

2R. 

Feb. 

9. 

Feb. 

15. 

See     Pages 


For     Proposals     Advertised, 
28,   29    and    30 


WATERWORKS. 

Bids  See  Kng. 

CHose.  Record. 

Jan.  10.  Filter,   Danville,   Pa.    Dec.  J8 

Adv.  Dec.  18. 
Jan.  11.  Filter     Plant,     St.     Hya- 

clnthe.  Que Dec.     4 


HYDRATTT.TC    CONSTRTTCTTON 
AND  RIVER  IMPROVEMENTS. 

Jan.  11.  State    Canal     Work,     Al- 
bany, N.  Y Dec.  18 

Adv.  Dec.  18  to  Jan.  8. 
Jan.  11.  Bars    for    Tunnel    Work, 

Loa    Angeles,    Cal Jan.     1 

.Tan.  11.  Ditch.    Forest    City    Iowa  .Tan.     8 

Jan.  11.  T-'ltoh.  Wlllmar,  Minn Jan.     8 

Jan.  1 2.  Sherman,   Tex Dec.  26 

Jan.  12.  Dredging,       New       York, 

N.  Y Jan.     8 


PUBLIC  BUILDINGS  AND 
SCHOOLS. 

Jan.  10.  Tltusvllle,  Pa.   Dec      « 

Adv.  Dec.  4,  11. 

Jan.  11.  Durham,    N.    C Dec    18 

Jan.  11.  Cherry    Grove,    Ohio Jan.'    1 

Jan.  11.  Chicago,   lU Jan.     8 

Jan.  12.  OrtonvlUe,    Minn Jan.     1 

Jan.  12.  cnilcago,    III jan      8 

Jan.  12.  Brazil,  ind jan!     » 

Jan.  13.  Paterson,    N.    J jan      8 

Jan.  15.  Duluth,  Minn.    Dec    11 

Jan.  16.  SL   Louis,    Mo Dec    26 

Jan.  16.  Fort    Pierce,    Fla Jan!     1 

Jan.  15.  Lambton  Mills,   Ont Jan      1 

Jan.  16.  Sidney,   Neb Dec    11 

Jan.  16.  San  Bernardino    Cal Jan!     8 

Jan.  17.  Hackensack,   N.  J Dec    II 

Jan.  17.  Smithfield.    R.    I... Dec!  li 

Jan.  18.  Anoka,  Minn Dec    11 

Jan.  18.  Clarksdale,   Miss Jan!     1 

Jan.  19.  Hornell,  N.  Y Dec    11 

Jan.  19.  Manhattan   Beach,    Cal...  Jan!     8 

Jan.  20.  Crookston,    Minn Deo    26 

T^"-  ?}■  Waterloo,    N.    Y Dec.  18 

Jan-  21.  Fort  Sam  Houston,  Tex..  Jan.     8 
Jan.  22.  WheeUng,    W.    Va Dec.  26 

Adv.  Dec.  26,  Jan.  1. 

Jan.  24.  Ashland,  Ky Dec    18 

Jan.  24.  Nevada.    Iowa    ! !  Jan'    1 

Jan.  24.  Norwood,   Ohio    Jan      8 

Feb.  25.  Ebensburg,    Pa !..Jan!     I 

Jan.  25.  Fairmont,    Minn Jan      8 

•;*"•  II-  Re<Jwood    Falls,    Minn....  Jan!     8 

Jan.  26.  Shelby,  N.  C Dee    11 

Jan.  26.  Toronto,    Ont Jan      8 

^^"-  ?l  Ellensburg,  Wash ! !  Dec!  18 

Jan.  28.  Washington,   Iowa   nee    26 

Jan.  28.  Yonkers,  N.  Y Jan      8 

Adv.   Jan.   8. 

Jan.  28.  Aberdeen,  S.  D jan      I 

Jan.  SL  Key  West,   Fla !  Jan      I 

Adv.  Jan.  1.  8. 

T*"-  If  Delaware,  Ohio Jan.     J 

Jan.  31.  Windsor,   Ont Jan      8 

Feb.     1.  Oneida,    Iowa    Dec    18 

Feb.     1.  George   West.    Tex . .  Dec!  1« 

Feb.     7.  Sioux    City,    Iowa Dec!  2R 

PRIVATE  BUILDINGS. 

Jan.  14.  Nashville,    Tenn.    Jan.  8 

Jan.  15.  Toledo,    Ohio    Jan  I 

Jan.  15.  Lansing,   Mich Jan  ) 

Jan.  15.  Plans,   Rutherford,  N.  J. .  Jan'  8 

%^"-  JZ-  ?*^'    Greenfield,    Pa Jan!  8 

Jan.  17.  Michigan   City.   Ind Jan.  8 

Jan.  26.  Yonkers,    N.    Y Jan  8 

Jan.  26.  Cresco.    Iowa    jan'  8 

Feb.  15.  BrltL  Iowa   !!!!!!!!!  Jan  1 

Apr.     1.  Cleveland,    Ohio    Jan!  8 

NEW  INDUSTRIAL  PLANTS. 

Jan.  16.  Chicago     III jan.     8 


Jan. 

Jan. 

Jan. 

Jan. 
Jan. 
Jan. 

Jan. 
Jan. 
Jan. 
Jan. 

Jan. 
Jan. 
Jan. 

Jan. 


Jan. 

Jan. 

Jan. 

Jan. 
Jan. 

Feb. 
Feb. 
Apr. 


MISCELLANEOUS. 

11.  Light    Standards,    Janes- 

vllle.  Wis Jan      i 

12.  Cruiser,    Chicago,    111 Dec'   18 

.„    „^^^-  '^«<=-  18  to  Jan.  8. 

12.  (3arbage    Machinery,   (Thl- 

,.    J?ago,    ni     Jan.  8 

If  El.  Rys.,  New  York.  N.  Y.  Jan.  ] 

14.  Cement,  SL  Louis,  Mo Jan  8 

14.  Steel    Lockers,    Los    An- 

geles,  Cal Jan.  8 

16.  Cement,    Baltimore,   Md..Jan.  1 

17.  Steel  pipe,  etc.,  Panama.  Jan.  1 

17.  Cement.  Atlanta.  Ga Jan  1 

17.  Fire     Escapes,     Cherokee, 

Iowa     Jan.  8 

17.  Signs,  Cincinnati,  Ohio...  Jan  8 

17.  Cement,  Providence,  R.  L  Jan.  8 

18.  Cement    tank,    Louisville, 

Ky Dec.  26 

18.  Garbage     Disposal,     New 

York,  N.  Y Dec.  26 

Adv.  Dec.   25  to  Jan.  8. 

19.  Garbage  Incinerator,  Edg- 

wood.  Pa Dec.  26 

19.  Removal    of    Wreck,    San 

Francisco.  Cal Jan.     1 

24.  Boilers.  West  Point.  N.  Y.  Dec.  26 

Adv.   Dec.  25  to  Jan.  8. 

25.  Elevator.    Lawton,    Okla..  Jan.     8 
27.  Barge,   DaUas.  Tex Jan.     1 

Adv.  Jan.  1.  8. 
8.  Sprinkler,     Fergus    Falls, 

Minn Jan.     8 

11.  Locomotives      for      Sale, 

Panama    Jan.     1 

Adv.  Jan.  1. 
1.  Memorial.  Fort  McHenry, 

(P.  O.  Baltimore.   Md.).  Nov.  26 
Grading,      Cincinnati, 

Ohio    Jan.     8 

Adv.    Jan.    8. 
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Bids  open  January  28,  1916. 

NOTICE  TO  CONTRACTORS 

ARMORY  AND  FITTINGS 

TONKERS.  N.  Y. 

Sealed  proposals  for  Construction,  Heat- 
ing, Plumbing  and  Drainage  and  Electric 
Work  of  Armory  for  Company  "G,"  10th 
Infantry,  N.  G.  N.  T.,  Yonkers.  N.  Y..  will 
be  received  by  Col.  Franklin  W.  Ward, 
Secretary,  State  Board  of  Armory  Com- 
missionera,  158  State  Street,  Albany,  N.  Y., 
until  2 :30  o'clock  P.  M.  on  Friday,  Janu- 
ary- 28,  1916,  when  they  will  be  publicly 
opened  and  read.  Proposals  shall  be  en- 
closed In  an  envelope  furnished  by  the 
State  Architect,  sealed  and  addressed,  and 
shall  be  accompanied  by  certifled  checks 
in  the  following  amounts:  Construction 
Work,  Proposal  No.  1,  $3,700.00,  and  Pro- 
posal No.  2,  $3,700.00  (if  contractor 
submits  bid  for  both  Proposal  No.  1  and 
Proposal  No.  2.  one  check  for  $3,700.00 
will  be  deemed  sufficient)  ;  Heating  Work, 
$350.00 ;  Plumbing,  $250.00,  and  Electric 
Work,  $150.00.  The  contractors  to  whom 
the  awards  are  made  will  be  required  to 
furnish  surety  company  bond  in  the  sum 
of  fifty  per  cent  (SO^o)  of  the  amount  of 
contract  and  In  accordance  with  the  terms 
of  specifications  Nos.  2342,  2365,  2366  and 
2367.  The  right  is  reserved  to  reject  any 
or  all  bids.  Drawings  and  specifications 
may  be  consulted  at  the  Department  of 
Architecture,  Capitol,  Albany,  N.  Y.,  and 
at  the  New  York  Office  of  the  Department 
of  Architecture,  Room  1224,  Woolworth 
Building.  Drawings  and  specifications  and 
blank  forms  of  proposal  may  be  obtained 
at  the  Department  of  Architecture,  Capi- 
tol, Albany,  N.  Y.,  upon  the  deposit  of  a 
certifled  check  in  the  sura  of  $10,  made 
payable  to  the  State  of  New  York  for  each 
set  of  plans  and  specifications,  which 
check  will  be  returned  if  plans  and  speci- 
fications are  sent  back  in  good  condition 
to  the  State  Architect,  Lewis  F.  Pilcher, 
Capitol,  Albany,  N.  Y. 

December  29,  1915. 


Bids  open  January  18,  1915. 

GARBAGE  DISPOSAL 

NEW  YORK  CITY 

Bids  or  estimates  for  the  disposal  of 
garbage  will  be  received  until  12  o'clock 
noon,  on  TUESDAY,  JANUARY  18,  1916, 
at  Room  No.  1247,  Municipal  Building, 
Borough  of  Manhattan,  the  City  of  New 
York. 

Form  No.  1,  for  the  disposal  of  garbage 
from  the  Boroughs  of  Manhattan,  The 
Bronx  and  Brooklyn,  for  a  period  of  five 
years,  beginning  January  2,  1917.  The 
bidder  to  provide  the  site  for  the  plant  and 
to  pay  the  city  for  the  privilege  of  garbage 
disposal. 

Form  No.  2,  for  the  disposal  of  garbage 
from  the  Boroughs  of  Manhattan,  The 
Bronx  and  Brooklyn,  ON  A  SITE  PRO- 
VIDED BY  THE  CITY  OF  NEW  YORK, 
for  a  period  of  five  years,  beginning  Janu- 
ary 2,  1917.  The  city  will  acquire  the 
plant  upon  the  termination  of  the  contract 
at  a  stipulated  price. 

For  further  information  concerning 
tbeae  contracts,  see  current  Issues  of  The 
City  Record,  published  at  96  Reade  St, 
N.  Y.  City,  or  apply  to  the  Commissioner 
of  Street  Cleaning,  Municipal  Building, 
New  York  City. 


POWER-HOUSES.— U.  S.  ENGINEER 
Office,  Wheeling  District,  Wheeling,  W.  Va. 
— Sealed  proposals  will  be  received  here 
until  11  a.  m.  (Eastern  time),  January  22, 
1916,  and  then  opened,  for  building  fire- 
proof power-houses  at  Dams  Nos.  16  and 
17,  Ohio  River.  Information  on  applica- 
tion. 

1X>CK  GATES. —  U.  S.  ENGINEER 
Office,  Wheeling  District,  Wheeling,  W. 
Va. — Sealed  proposals  will  be  received 
bere  until  11  a.  m.  (Eastern  time),  Janu- 
ary 14,  1916,  and  then  opened,  for  fur- 
nishing and  erecting  steel  lock  gates  for 
Dam  No.  14,  Ohio  River.  Information  on 
application. 


Official  Proposal  Announcements 

Price,  $2.40  an  inch. — Copy  can  be   received   until 
Thursday  10  a.  m.  for  issue  mailed  the  next  morning 


Bids  open  January  27,  1916. 

NOTICE  TO  BRIDGE  CON- 
TRACTORS 

Contract  to  furnish  material  and  labor 
and  to  make  repairs  to  the  bridge  across 
the  Chattahoochee  River,  between  Fulton 
and  Cobb  counties,  at  Mason  and  Turner's 
Ferry  Road,  about  seven  miles  from  At- 
lanta, and  about  fifteen  miles  from  Mari- 
etta, will  be  let  to  the  lowest  bidder,  at 
public  outcry,  at  the  bridge  site,  at  11 
a.  m.  on  January  27,  1916. 

Bids  will  be  received  on  two  plans,  as 
per  plans  and  specifications  therefor  now 
on  file  in  the  offices  of  the  Commissioners 
of  Roads  and  Revenues  of  Fulton  and 
Cobb  counties,  and  approved  by  order  of 
such  commissioners.  Said  plans  and  speci- 
fications being  the  same  as  prepared  by 
Wm.  C.  Spiker,  Consulting  Engineer,  1127 
Candler  Building,  Atlanta,  Ga.,  and  dated 
December  18,  1915.  Plan  for  "concrete 
approaches"  as  per  the  foregoing,  consists 
of  one  api)roach  at  each  end  of  present 
bridge ;  each  approach  is  to  be  75  ft.  long, 
with  a  20-ft  clearway,  and  to  consist  of 
two  concrete  spans  carried  on  concrete 
piers ;  at  the  end  of  the  approach  away 
from  the  bridge  there  will  be  a  re-enforced 
concrete  abutment  and  wing-walls.  The 
plan  for  "steel  approaches"  consists  of  one 
approach  at  each  end  of  the  present  steel 
bridge  ;  each  approach  Is  to  be  75  ft.  long, 
with  a  20-ft.  clear  roadway  carried  on 
four  spans,  supported  on  steel  bents  rest- 
ing on  concrete  foundations.  At  the  end 
of  each  approach  away  from  the  bridge 
there  will  be  a  re-enforced  concrete  abut- 
ment and  wing-walls.  Plans,  specifica- 
tions, form  of  contract  and  bond  may  be 
had  from  Consulting  Engineer  William  C. 
Spiker,  1127  Candler  BIdg.,  Atlanta,  Ga., 
and  are  on  file  in  the  office  of  the  Clerk  of 
the  Board  of  Commissioners  of  Roads  and 
Revenues  of  Cobb  County,  at  Marietta.  Ga., 
and  at  the  office  of  the  Clerk  of  the  Board 
of  Commissioners  Roads  and  Revenues  of 
Fulton  County,  at  the  Courthouse  in  At- 
lanta, Ga.  The  estimated  cost  of  such 
work  being  $4,500. 

Payments  for  work  and  material  will  be 
made  in  cash  on  the  10th  day  of  each 
month  for  the  value  of  the  completed 
work,  upon  the  first  Tuesday  of  each 
month,  for  ninety  per  cent  of  such  com- 
pleted work  as  estimated  by  the  supervis- 
ing engineer  as  provided  in  the  specifica- 
tions ;  the  balance  upon  completion  and 
acceptance  of  the  work.  Each  county  to 
be  responsible  only  for  its  pro  rata  share 
as  agreed  between  them. 

The  successful  bidder  to  give  bond  in 
the  sum  of  double  the  amount  of  the  bid, 
as  set  forth  in  the  specifications. 

The  two  lowest  bidders  under  each  plan 
must  immediately  upon  completion  of  the 
bidding  file  with  the  said  authorities  of 
Fulton  and  Cobb  counties  the  formal  bid 
and  certifled  check  in  the  amount  of  five 
hundred  dollars  ($500),  payable  to  them, 
said  checks  to  be  certifled  by  some  bank  In 
Atlanta  or  Marietta,  Ga.,  as  a  guarantee 
that  the  bidder,  if  awarded  the  contract, 
will,  within  six  days  after  said  award,  file 
his  bond  and  execute  the  contract  In  ac- 
cordance with  the  said  bid.  On  his  failure 
to  so  execute  said  bond  and  contract,  said 
checks  to  be  forfeited  to  said  counties  as 
damages.  The  right  is  reserved  to  reject 
any  and  all  bids. 

S.  B.  TURMAN. 
Chairman   Board   of  Commissioners 

of  Roads  and  Revenues  of  Fulton 

County. 

R.  D.  MOON, 
.  Chairman  Board  of  Commissioners 

of  Roads  and  Revenues  of  Cobb 

County. 
WILLIAM  C.   SPIKER, 
Consulting  Engineer, 
Atlanta,  Ga. 


Bids  open  January  11,  1916. 

NOTICE    TO    CONTRACTORS 

IMPROVING  CANALS 

STATE    OF    NEW    YORK, 

OFFICE     OF     SUPERINTENDENT     OF 

PUBLIC   WORKS, 

ALBANY,    N.    Y. 

Sealed  proposals  will  be  received  by  the 
undersigned  at  his  office  in  the  Capitol  at 
Albany,  N.  Y.,  until  12  o'clock,  noon,  of 
Tuesday,  January  11,  1916,  at  which  place 
and  hour  they  will  be  publicly  opened  and 
read,  for  improving  the  New  York  State 
canals  pursuant  to  the  provisions  of  Chap- 
ter 147  of  the  Laws  of  1903,  and  of  the 
amendments  thereto,  as  follows : 

For  the  construction  of  two  connecting 
highways,  Muck  Road  to  James  Street 
and  Whitesborp  Street  to  Mill  Street,  In 
the  city  of  Rome,  Oneida  County,  N.  Y., 
and  completing  the  same  on  or  before  De- 
cember 1,  1916. 

Plans  may  be  seen  and  detailed  specifi- 
cations, engineer's  estimate  of  quantities, 
proposal  blanks,  form  of  contract  and 
bonds  required  and  other  information  for 
proposers  may  be  had  at  the  office  of  the 
Superintendent  of  Public  Works  at  Al- 
bany, N.  Y.,  at  the  office  of  the  Assistant 
Superintendent  of  Public  Works  for  the 
Middle  Division  at  Syracuse,  N.  Y.,  at  the 
office  of  the  Assistant  Superintendent  of 
Public  Works  for  the  Western  Division  at 
Rochester,  N.  Y.,  and  at  the  canal  office, 
Spaulding's  Exchange,  Buffalo,  N.  Y. 

Copies  of  detailed  plans  or  drawings 
may  be  obtained  from  the  State  Engineer 
and  Surveyor  at  Albany,  N.  Y.,  upon  pay- 
ment to  him  of  the  cost  of  producing 
them. 

Monthly  estimates  will  be  paid  of  ninety 
per  centum  (90  per  cent)  of  the  work 
done  at  the  contract  price.  Every  pro- 
posal for  said  work  must  be  accompanied 
by  a  money  deposit  in  the  form  of  a  draft 
or  certifled  check  upon  some  good  banking 
institution  in  the  city  of  Albany  or  New 
York,  Issued  by  a  national  or  state  bank 
in  good  credit  within  the  State  and  pay- 
able at  sight  to  the  Superintendent  of 
Public  Works  for  flve  per  centum  (5  per 
cent)  of  the  amount  of  the  proposal. 

The  person  whose  proposal  shall  be  ac- 
cepted will  be  required  to  execute  a  con- 
tract and  furnish  bonds  within  ten  days 
from  the  date  of  notice  of  award  delivered 
to  him  or  them  in  person  or  mailed  to  the 
address  given  in  the  proposal. 

Upon  execution  of  the  contract  and  ap- 
proval of  bonds,  the  certifled  check  or 
draft  will  be  returned  to  the  proposer  un- 
less the  same  shall  have  been  presented 
for  collection  prior  to  such  time,  in  which 
case  the  amount  of  the  deposit  will  be  re- 
funded by  the  Superintendent  of  Public 
Works. 

The  deposits  of  bidders  other  than  the 
one  to  whom  the  award  of  contract  shall 
be  made  will  be  returned  immediately 
after  the  award  has  been  made. 

The  amount  of  bond  required  for  faith- 
ful performance  will  be  ten  per  centum 
(10  per  cent)  of  the  amount  of  the  esti- 
mated cost  of  the  work  according  to  the 
contract  price,  and  an  additional  bond, 
known  as  the  labor  bond,  in  the  sum  of 
ten  per  centum  (10  per  cent)  of  the 
amount  of  the  estimated  cost  of  the 
work  according  to  the  contract  price 
will  be  required  as  security  that  the  con- 
tractor will  pay  in  full  at  least  once  In 
each  month  all  laborers  employed  by  him 
upon  the  work  speclfled  to  be  done  In  the 
contract. 

In  the  event  that  more  than  one  surety 
company  Is  offered  as  surety  on  said 
bonds,  co-Insurance  only  will  be  accepted. 

Award,  if  made,  will  be  made  to  the 
person  or  persons  whose  proposal  shall  be 
lowest  in  cost  to  the  State  for  doing  the 
work,   and   which   shall   comply   with  all 


provisions  required  to  render  it  formal 
Before  any  award  shall  be  made  the  lowest 
bidder  will  be  required  to  satisfy  ths 
Superintendent  of  Public  Works  of  his 
ability  to  provide  suitable  equipment  and 
materials  tor  the  proper  performance  of 
the  work. 

Each  proposal  must  be  addressed  to  tht 
Superintendent  of  Public  Works  at  Al- 
bany, N.  Y.,  and  must  be  endorsed  on  the 
envelope :  "Construction  of  two  connecting 
highways  at  Rome,  N.  Y."  The  right  is 
reserved  to  reject  any  or  all  bids. 

W.  W.  WOTHERSPOON, 
Superintendent  of  Public  Works. 

December  13,  1915. 


Bids  open  January  20,  1916. 

NOTICE    TO    CONTRACTORS 

STREET  PAVING 

SAN  ANTONIO,  TEX. 

Sealed  proposals  will  be  received  by  the 
undersigned  until  4  o'clock  p.  m.,  on  Janu- 
ary 20,  1916,  for  constructing  paving  on 
twenty-six  streets  in  this  city,  approxi- 
mating 185,000  sq.  yd.  in  measurement, 
together  with  concrete  curbing,  etc.,  where 
required. 

Proposals  to  be  on  wearing  surfaces  as 
follows,  to  be  selected  by  the  City  Com- 
missioners after  the  receipt  of  bids  for 
said  improvements,  to  wit : 

Paving  Brick,  Vertical,  fibre  or  Stand- 
ard. 

Bitulithic. 

Rock  Asphalt. 

Asphaltic  Concrete. 

Bituminous    Macadam. 

Granitoid. 

Concrete,  one  or  two  course,  or  any 
other  standard  paving  laid  on  old  or  new 
foundation  ;  all  in  accordance  with  forms, 
profiles,  and  specifications  prepared  and  on 
file  in  the  office  of  the  City  Engineer. 

Each  bidder  shall  file  with  his  proposal 
a  guaranty  deposit  in  the  form  of  a  certi- 
fied check  or  cashier's  check  on  a  San 
Antonio  Bank,  made  payable  uncondition- 
ally to  the  City  Treasurer  of  the  City  of 
San  Antonio,  in  the  sum  of  the  nearest 
even  hundreds  of  dollars,  approximating 
two  and  one-half  per  cent  of  the  estimated 
maximum  contract  price  of  the  work  in- 
cluded in  such  bid. 

Said  improvements,  contracts,  payments, 
etc.,  in  connection  therewith  shall  be  made 
under  and  governed  by  the  Procedure 
Ordinance  of  the  City  of  San  Antonio. 

The   City   of  San   Antonio   reserves  the 

right  to  reject  any  and  all  bids. 

FRED  FRIES, 

^  ,  City  Clerk. 

December  31,  1915. 


Bids  open  January  15,  1916. 

STEEL  HIGHWAY  BRIDGES 

AVERY  COUNTY,  NEWLAND,  N.  C 
Bids  will  be  received  until  noon,  Janu- 
ary 15,  1916,  on  steel  work,  erection,  and 
masonry  six  (6)  or  more  steel  truss 
bridges  from  15,000  to  30,000  lbs.  each, 
designed  for  12-ton  roller.  Plans  will 
be  on  file  at  Newland,  N.  C,  at  this 
office,  after  January  10,  1916.  Designs 
to  be  submitted  with  bids.  Proposals  on 
alternate  plans  will  be  received.  The 
right  to  reject  any  or  all  bids  in  whole  or 
in  part  is  expressly  reserved.  Bidder* 
may  offer  for  all  the  work  or  any  part 
of  it. 

Information  may  be  had  at  office  of 
GEO.  C.  LOVE, 
County  Bridge  Engineer. 
Pineda,  N.  C 


Bids  open  January  18,  1916. 

NOTICE    TO    CONTRACTORS 

ROADS  AND  BRIDGES 

JAMESTOWN,    TENN. 
On  January  18,   1916,  Fentress  County. 
Tenn.,   will   receive   bids   for  grading  and 
macadamizing  34   miles  of  road  and  con- 
structing steel  bridges. 

For    particulars    address    W.    I.    Smith. 
Engineer,  Jamestown,  Tenn. 

FENTRESS    COUNTY    HIGITWAy 
COMMISSION. 


CONTRACTING  NEWS 


Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


THAT  the  general  conditions  in  this  country 
are  far  more  favorable  for  good  business 
during  the  first  four  months  of  1916  than 
at  this  time  last  year  is  strikingly  shown  by 
the  accompanying  map,  reproduced  from  the  spe- 
cial bulletin  on  business  and  crop  conditions 
issued  Dec.  31  by  the  Chamber  of  Commerce  of 
the  United  States.  The  same  map  issued  last 
year  contained  but  one  white  spot,  a  small  area 
in  the  southwest  corner  of  Minnesota. 

The  crop  summary  for  1915  issued  Dec.  30  by 
the  Secretary  of  Agriculture  gives  the  total  value 
of  fourteen  principal  crops  on  which  records  have 
been  kept  since  1909  as  exceeding  $5,377,000,000, 
which  is  $411,000,000,  or  more  than  8  per  cent, 
greater  than  the  value  of  the  same  crops  last  year 
and  $664,000,000,  or  more  than  13  per  cent, 
greater  than  the  average  value  for  the  six  preced- 
ing years.  Tobacco  is  the  only  crop  which  is 
worth  less  than  last  year,  and  tobacco,  cotton  and 
flaxseed,  the  last  the  smallest  of  the  fourteen 
crops,  are  the   only   ones  whose  values   do  not 


Buildings 

A  factory  to  cost  $150,000  has  been  contracted 
for  at  Hartford,  Conn.  The  lowest  bid  received 
at  the  same  place  for  erecting  a  school  building 
was  $84,987.  The  construction  of  a  $281,000  high 
school  has  been  contracted  for  at  Tulsa,  Okla.  A 
$300,000  addition  to  an  arms  plant  is  to  be  built 
at  New  Haven,  Conn.  Plans  have  been  filed  in 
New  York  City  for  a  $325,000  apartment  house. 
Plans  are  being  prepared  for  a  $150,000  club 
house  at  Yonkers,  N.  Y.  Wilmington,  Del.,  has 
sold  $150,000  bonds  for  erecting  a  high  school. 
The  construction  of  a  $200,000  temple  is  being 
considered  at  Washington.  It  is  reported  that  a 
$1,000,000  power  house  will  be  built  at  Dayton, 
Ohio.  Toledo,  Ohio,  has  sold  nearly  half  its  $1,- 
000,000  school  bond  issue.  Eleven  new  police  sta- 
tions, including  a  $1,000,000  central  station,  are 
planned  for  construction  this  year  by  the  chief  of 
police  of  Chicago.  A  packing  plant  to  cost  $150,- 
000  is  to  be  built  at  Green  Bay,  Wis.  The  con- 
struction of  a  $250,000  store  and  of  a  $500,000 


GENERAL  CONDITIONS  AFFECTING   BUSINESS   SHOW  REMARKABLE  IMPROVEMENT  OVER  LAST  YEAR 


exceed  that  of  both  last  year's  crop  and  the  aver- 
age by  a  substantial  amount.  This  showing  does 
not  reflect  on  the  buying  power  of  the  South,  as 
might  be  supposed.  A  large  share  of  the  big 
grain  in  corn,  wheat  and  other  crops  is  due  to  in- 
creased planting  in  the  Southern  states,  and 
should  make  up  the  $8,000,000  shrinkage  in  the 
value  of  the  tobacco  crop  and  the  $141,000,000  de- 
crease, due  to  a  smaller  crop,  in  the  total  value  of 
cotton  raised. 

-  Net  railway  revenues  continued  to  increase 
during  the  fall,  reaching  $542  per  mile  of  line  for 
November.  It  is  predicted  from  the  car-loading 
records  of  the  roads  centering  in  Chicago  that  the 
past  month  will  show  the  largest  December  earn- 
ings in  the  history  of  these  roads.  December  load- 
ings exceeded  all  records  for  that  month  and  were 
from  10  to  20  per  cent  larger  than  in  1914. 


hotel  are  being  considered  at  St.  Paul.  An  archi- 
tect has  been  selected  for  a  $250,000  college  build- 
ing to  be  erected  at  Los  Angeles. 

Bridges  and  Roads 

Bids  will  be  received  Feb.  3  for  constructing 
two  large  bridges  at  Miami,  Fla.,  and  Jan.  24  at 
Olympia,  Wash.,  for  constructing  two  good-sized 
concrete  arch  bridges.  Plans  have  been  com- 
pleted for  the  Neponset  bridge  at  Boston,  which 
will  be  732  ft.  long  with  a  52-ft.  draw  span.  Plans 
are  being  prepared  for  a  $75,000  bridge  at  West 
Carrollton,  Ohio.  Plans  have  been  completed  for 
an  $80,000  bridge  at  Iowa  City,  Iowa.  It  is  re- 
ported that  a  $250,000  concrete  structure  will  re- 
place the  Division  Street  bridge  recently  wrecked 
at  Spokane.  The  construction  of  a  highway 
bridge  to  cost  $90,000  is  proposed  at  Eureka,  Cal. 


Bids  have  been  opened  at  Herkimer,  N.  Y.,  for 
six  road  contracts  totaling  $180,000.  Missouri 
Valley,  Iowa,  desires  bids  Feb.  1  for  40,000  sq. 
yd.  of  paving.  Paving  work  to  cost  $628,000  has 
been  recommended  at  Newark,  N.  J.  Morristown, 
Tenn.,  has  sold  $160,000  road  bonds.  A  contract 
is  to  be  let  next  month  at  Akron,  Ohio,  for  road 
work  to  cost  $180,000.  Paving  work  costing  $117,- 
000  is  contemplated  at  Morrison,  111.  Elgin,  111., 
will  spend  more  than  $200,000  this  year  for  pav- 
ing. New  paving  and  repairs  contemplated  at 
Milwaukee  for  1916  will  cost  $468,000.  Duluth, 
Minn.,  will  spend  $1,000,000  for  municipal  im- 
provements, including  a  large  sum  for  paving 
work.  About  $150,000  is  to  be  spent  on  street 
improvements  at  Eveleth,  Minn.  Storm  Lake, 
Iowa,  is  to  let  a  contract  in  March  for  60,000 
sq.  yd.  of  paving.  Seventy  blocks  of  permanent 
pavement  are  to  be  laid  this  year  at  Topeka, 
Kan.  Santa  Barbara,  Cal.,  has  sold  $200,000  road 
bonds.  An  ordinance  authorizing  paving  work 
to  cost  $120,000  has  passed  the  city  council  at 
Seattle. 

Waterworks  and  Sewers 

Los  Angeles  has  awarded  two  contracts  for 
water  pipe  totaling  $268,000.  A  300,000-gal.  fil- 
ter plant  for  the  city  of  Hartford  is  to  be  built 
at  Collinsville,  Conn.  A  waterworks  system  to 
cost  $100,000  is  being  considered  at  Riverside, 
N.  J.  South  Bend,  Ind.,  has  sold  $250,000  water- 
works bonds.  Water  and  sewer  bonds  amounting 
to  $750,000  have  been  sold  at  Shreveport,  La. 
Plans  have  been  completed  for  a  new  waterworks 
system  at  Oklahoma  City,  Okla.  The  construction 
of  a  $200,000  reservoir  is  proposed  at  Fresno,  Cal. 

A  sewer  system  to  cost  $47,900  has  been  con- 
tracted for  at  Kenova,  W.  Va.  Mason  City,  Iowa, 
has  contracted  for  the  construction  of  a  sewage- 
disposal  plant  to  cost  $135,000.  A  sewer  contract 
awarded  at  Seattle  amounts  to  $48,000.  Bids  are 
desired  at  Milwaukee  for  constructing  two  large 
sewer  sections  in  tunnel  and  for  an  additional 
open-cut  section  of  sewer  work,  A  franchise  has 
been  granted  for  constructing  a  $350,000  sewer 
system  at  Key  West,  Fla.  The  sewer  work  at 
Montreal,  the  first  sections  of  which  are  under 
construction,  will  cost  $2,000,000.  A  sewage- 
disposal  plant  is  to  be  built  at  Wilkes-Barre,  Pa. 

Miscellaneous 

Bids  have  been  opened  in  New  York  City  on 
three  sections  of  elevated  railroad  to  cost  $106,- 
000,  $366,000  and  $831,000  respectively.  The 
dredg:ing  and  dock  work  at  Miami,  Fla.,  on  which 
bids  were  opened  recently,  has  been  awarded  at 
a  total  of  $400,500.  The  New  York  state  barge 
canal  contract  noted  recently  has  been  awarded 
at  $321,679,  and  bids  are  desired  at  Albany  for 
three  more  barge  canal  sections.  Harbor  improve- 
ments costing  upward  of  $2,000,000  have  been 
recommended  at  Philadelphia,  where  municipal 
improvement  bonds  amounting  to  $5,360,000  have 
been  sold.  The  mayor  of  St.  Louis  has  signed  the 
ordinance  authorizing  the  construction  of  the 
$285,000  municipal  dock  at  North  Market  Street. 
Dike  and  revetment  work  at  Gasconade,  Mo.,  pro- 
posed for  this  year  will  cost  $325,000.  Engineers 
have  been  engaged  to  design  a  $1,250,000  irriga- 
tion system  at  Lindsay,  Cal.  The  Great  Western 
Power  Company  of  San  Francisco  has  been  au- 
thorized to  issue  bonds,  $1,750,000  of  which  will 
be  used  for  the  construction  of  transmission  lines. 
California  harbor  improvements  ordered  by  the 
War  Department  at  Washington  will  cost  $1,- 
400,000. 


WATERWORKS 


PROPOSED 

Westfield,     Mass.— See 
Sewage  Disposal  " 


WORK. 

"Sewerage 


and 


Providence,  R.  I. — Construction  of  a  dam 
285  ft.  on  Pawtuxet  River  under  consid- 
eration by  the  city.  James  A.  McKenna, 
Asst.  City  Engineer. 

Niagara  Falls,  N.  Y. — See  "Paving  and 
Roads." 

Rochester,  N.  Y. — Reported  that  the 
■  omplction  of  the  third  conduit  from  Hem- 


lock Lake  to  the  local  reservoirs  is  under 
consideration  for  the  new  year.  About  17 
miles  of  conduit  will  have  to  be  laid. 

Watertown,  N.  Y. — Report  has  been 
submitted  to  city  by  Hazen,  Whipple  & 
Fuller,  30  East  Forty-second  Street,  New 
York,  on  a  water  works  system  estimated 
to  cost  $900,000.    Mayor  has  recommended 


to  the  Council  that  action  be  taken  dur- 
ing the  present  year. 

Mlllvllle,  N.  J. — City  Commission  passed 
an  ordinance  providing  for  the  acquisition 
Oy  purchase  or  condemnation  of  the 
plants  of  the  MillvlUe  Water  Company 
and  the  People's  Water  Company  by  the 
Issuing  of  S256,000  bonds  for  the  purpose. 
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Riverside,  N.  J.— City  CouncU  reported 
lo  be  considering  water  works  at  a  cost 
of  tlOO.OOO. 

Allentown,  Pa.— In  the  1916  budget  the 
tnty  Council  has  included  tl3,500  for  sup- 
ply and  installation  of  a  12-in.  water 
main,  replacing  one  of  smaller  size.  C.  D. 
Welrbach,   City  Engineer. 

Media,  Pa. — An  appropriation  has  been 
made  for  installation  of  an  additional  en- 
gine and  generator  for  the  municipal  elec- 
mc  light  and  water  works  plant.  P.  E. 
Ahern.  Manager. 

Pennsylvania — Following  permits  have 
^en  issued  by  the  State  Department  of 
tlealth,  Harrisburg,  water  works,  im- 
provements; 

Black  Lick  Township,  Cambria  County 
(Nanty-Glo  W  Co.),  decree  additional 
source  of  supply. 

Eamon,  l^high  Water  Co.  pump  sta- 
tion, high  service  reservoir  and  distribut- 
ing system. 

Harrison  Township.  Allegheny  County 
(Natrona  W.  C.)  disinfection  apparatus. 
,a,..  °2.'"*  ■''■?'^"*'','P'  Montour  County 
(State  Hospital  for  Insane),  Improvement 
to  water  works. 

Williamsburg  Borough,  additional 
source  of  supply,  drilled  well. 

Windsor  Borough,  municipal  water 
works    system.  wai-tu 

«i5^f*®^'",'®  Borough,  sand  washer  for 
nitration  plant. 

Butler  Borough  (Butler  W.  Co.),  disin- 
fection apparatus     . 

Danville   Borough,  additional  filter  unit 

New  Castle  (City  of  New  Castle  W. 
Co.),   disinfection   apparatus 

Hawley  BorouKh  (Hawley  W.  Co.),  ad- 
ditional reser%'oir. 

/cP""**.?®  ...Township,  Franklin  County 
(Fayetteville  W.  Co.),  extensions  refused 
^fL/"™*     method     of     purification     re- 

Jenner  Township.  Somerset  County 
(Consolidation  Coal  Co.),  water  works  ex- 
tensions. 

n^^}^'"^^  Borough,  Waterford  Water 
S^r«i.o  K^-.  H'"""Od,  Prop.),  additional 
storage  basin. 

iJ'^fi!^"°,Y  S?"J=^'P'  Schuylkill  County 
l^.r^A  ^,  ^  ^1  ^°-''  temporary  additional 
source  of  supply. 

Coatesville  Borough,  temporary  Intake 
and  pumping  station. 

Dunbar  Township,  Fayette  County, 
extensions  to  distributing  system. 

Kittanning  Borough  (Armstrong  W. 
Co.),  preUminary  plans  for  filter  Improve- 
ments. 

CarUsIe  Borough  (Carlisle  Gas  &  Water 
»-.o.),  requiring  Improvements  of  filter 
plant. 

Hatboro  Borough  (Hatboro  Water  Co.). 
requiring   improvements   at   drilled    wells. 

Mercer  Borouch  (Mercer  W.  Co.),  re- 
quiring purification. 

f-^M  Pennshoro  Township.  Cumberland 
County  (Dauphin  Cons.  W.  S.  Co )  ap- 
proyal  of  plans  of  an  additional  filter 
equipment. 

f',^^^??"o*'°o°.J°'^»'''P'  Cumberland 
Pf^nlVf  '^- .^-  ^«"^  *  ^-  C.  Sites),  In- 
stallation of  water  works,  drilled  well 
supply. 

f -S^^„°»"  %'.1V^''  (Citizens  Water  Co.  of 
■lordon).  additional  source  of  supply  and 

Pine  Township,  Indiana  County  (Pine 
Township  W.  Co.),  water  works  and  addl- 
nonal  sources  of  supply  from  four  drilled 

RIngtown,  Pa. — A  municipal  gravity 
water  works  is  contemplated,  including  a 
small  feed  reservoir.  16  to  20  fire  hydrants 
valves,  meters  and  approximately  2  miles 
of  S-In.  pipe.     H.  P.  Hartman,  Secretary. 

Fairmont,  W.  Va. — Contract  will  be  let 
m  May  or  June  for  Installing  about  12  fire 
hydrants,  1000  meters  and  2000  ft  4-In. 
and  2000  ft^  6-In.  c.  I.  pipe.  S.  B.  Miller, 
Engineer.  Fnlrmont;  Ira  L.  Smith,  Water 
Commissioner. 

Lake  Charles,  La.— Construction  of 
mun  cipal  water  works  Is  reported  under 
consideration   by  City  Council. 

Shreveport,  La. — Municipal  ownership 
I^'Jl^r..*"^  sewer  bonds  amounting  to 
I750.0O0  have  been  sold.  Address  City 
t-ierK. 

Copperhill,  Tenn.— Klectlon  to  be  held 
Feb.  5  to  vote  120,000  bonds  for  water 
works  and  sewerage. 

Portsmouth.  Ohio.— See  "Hydraulic  (Con- 
struction and  River  Improvements." 

Zanesvllle,  Ohio.— Engineers  engaged  to 
prepare  plans  and  specifications  for  the 
repair  of  the  Harvey  Street  and  the 
Blandy   Hill   reservoirs. 

South  Bend,  Ind. — Reported  »260,000 
water  works  bonds  have  been  sold.  Ad- 
dress City  Clerk. 

Albion,  Mich. — Citizens  voted  (10,000 
bonds  for  constructing  a  steam-operated 
water  pumping  plant.  W.  E.  Baumgard- 
ner.  Engineer;  J.  CllHord  Smith,  City 
CHerk. 

Jackson,  Mich. — Improvements  contem- 
plated in  the  new  year  (cost  given  being 
approximate),  include,  reservoir  $16,000; 
water  mains,  114.000;  street  paving,  $84,- 
000;  sidewalks  and  curbing,  $25,000. 

Clinton,  III. — Election  Is  soon  to  be  held 
to  vote  $8,000  bonds  for  reconstructing  the 
reservoir  and  $4.S00  for  Installation  of  high 
pressure  fire  pump. 

Sheboygan  Wis. — Improvements  con- 
templated In  the  new  year  Include  exten- 


sion of  water  works  plant,  including  stand 
pipe,  pump,  12.000,000  gal.;  boiler,  bOO  hp., 
mains,  etc.  \V.  F.  Koohn,  Supt.  Water 
Department. 

Mankato,  Minn. — A  1,500.000-gal.  reser- 
voir costing  $15,000  is  to  be  constructed 
this  year.  H.  F.  Blomqulst,  City  Engi- 
neer. 

Kiowa,  Kan.— Kansas  Public  Utilities 
Commission  has  approved  the  plans  for 
the  water  works  to  cost  $17,600.  City  will 
issue  $10,000  bonds  toward  said  plant. 

Plains,  Kan. — Election  soon  to  be  held 
to  vote  $20,000  bonds  for  constructing 
water  works  and  electric  light  plant.  Ad- 
dress City  Clerk. 

Bellwood,  Neb. — Election  will  probably 
be  held  in  April  on  issuing  bonds  for  con- 
structing water  works.  John  P.  Delaney, 
Village  Clerk. 

Broadview,  Mont. — Reported  County 
Commissioners  at  Billings  have  engaged 
R.  M.  Murray  of  Billings  to  prepare 
plans  and  specifications  and'  supervise 
the  installation  of  water  system,  to  cost 
$30,000. 

Fort  Worth,  Tex.  —  Citizens  voted 
against  $500,000  bond  issue  for  construct- 
ing a  reservoir  for  the  water  works. 

Tyler,  Tex.  —  Citizens  voted  $250,000 
konds  for  water  works.  Address  (iity 
Clerk. 

Commerce,  Okla. — Citizens,  Dec.  30, 
voted  $42,000  bonds  for  constructing  water 
works  according  to  plans  by  Benham  En- 
gineering Company,  Oklahoma  City. 
Bonds  sold. 

Seattle,  Wash.— About  3380  lin.  ft.  8-in. 
and  780  lin.  ft.  12-in.  c.  i.  pipe  will  be 
laid  in  Michigan  Street.  Cost,  $10,000. 
Address  Board  Public  Works. 

Estimates  approved  for  water  mains  in 
Forty-third  Avenue,  Northeast,  and  other 
streets  at  a  cost  of  $26,040.  Address 
Board  Public  Works. 

A.  H.  Dimock,  City  Engineer,  in  report 
to  Board  Public  Works  estimates  cost  of 
constructing  water  mains  in  Forty- third 
Avenue,  Northeast,  at  a  cost  of  $26,040. 

Council  has  passed  ordinance  authoriz- 
ing water  mains  in  numerous  streets,  in- 
cluding Forty-third  Avenue  Northeagt, 
Forty-fourth  Avenue  Northeast,  Forty- 
flfth  Avenue  and  Forty-sixth  Avenue. 

Fresno,  Cal.— White  &  Friant  Lumber 
Company,  Grand  Rapids,  Mich.,  reported 
to  have  asked  the  State  Commission  for 
permission  to  divert  100  miners  inches  of 
water  from  Whiskey  Creek  and  construct 
a  $200,000  reservoir  to  store  500  acre  feet 
in  high  Sierras  near  Mount  Peckinpah. 

Martinez,  Cal. — The  Martinez  Develop- 
ment Board  Is  considering  municipal 
water  works,  and  will  probably  purchase 
the  present  plant. 

Santa  Barbara,  Cal. — Construction  of  a 
reserve  reservoir  in  Mission  Canyon  is 
contemplated  by  city. 

Sierra  Madre,  Cat. — City  Trustees  con- 
template laying  new  water  mains  at  a  cost 
of  $60,000. 

Cornwall,  Ont. — Citizens  voted  $25,000 
to  improve  and  extend  water  works. 


BIDS     DESIRED. 

New  York,  N.  Y.— Until  Feb.  1,  by 
Board  of  Water  Supply,  Municipal  Build- 
ing, New  York  (Charles  Strauss,  presi- 
dent), for  furnishing  and  placing  copper 
lining  in  a  portion  of  the  city  tunnel  of 
Catskill  aqueduct,  between  Shafts  18  and 
19,  New  York  City,  Contract  170,  adver- 
tised in  Engineering  Record. 

Washington,  D.  C— By  Bureau  Supplies 
and  Accounts,  Navy  Department,  Wash- 
ington, D.  C:  Brooklyn,  N.  Y.,  Sch.  9206— 
miscellaneous  wrought  pipe,  Sch.  9217 — 
miscellaneous  safety  relief  valves,  etc.; 
Washington,  D.  C,  Sch.  9203—237,000  lb. 
lap  welded  steel  tubes;  Mare  Island,  Cal., 
Sch.  9211 — 70  low-pressure  gate  valves, 
and  48  low-pressure  globe  and  check 
valves. 

Cullman,  Ala. — Reported  desired  until 
April  1  for  laying  2  miles  6-in.  water 
mains.  Probable  cost  $12,000.  A.  G.  Coe. 
City  Clk. 

Berwyn,  111.— Until  Jan.  18,  by  City 
Council,  for  100  lin.  ft.  16-ln.  c.  I.  water 
supply  pipe,  three  I6-in.  gate  valves,  one 
10-ln,  Trident  crest  meter,  one  6  x  20-ft. 
special  casting.  In  Austin  Avenue  and 
Twelfth  Street.  B.  Strutzenberg,  City 
Engr. 

Cnlcago,  III. — Until  Jan.  21,  by  W.  R. 
Moorehouse,  Commissioner  of  Public 
Works  for  three  boiler  feed  pumps  for 
Mayfair  Pumping  Station. 

KIrkland,  III.— Until  .Ian.  17,  by  Village 
Trustees  for  a  deep  well  from  300  to  1000 
ft.  deep,  starting  with  10-in.  outside  diam. 
w.-i.  casing.  George  Heyward,  Village 
Clerk. 

Sullivan,  III.— Until  Feb.  7,  by  F.  C. 
Newbould,  City  Clerk,  for  furnishing  ma- 
terial and  Improving  water  works  and 
electric  light  plant.  Hiram  Phillips  or 
Cliford  Phillips,  Consulting  Engrs.,  716 
International  Life  BIdg.,  St.  Louis,  Mo. 

Oshkoeh,  Wis.— Until  Jan.  31  by  Board 
of  Public  Works  separate  bids  as  follows: 
For  filter  and  appliances;  reservoir;  ele- 
vated tank;  all  three  proposals  adver- 
tised In  Engineering  Record. 


St.  Paul,  Minn. — Reported  desired  until 
Jan.  20,  by  Aug.  Hohensteln,  Purcliasing 
Agent,  for  1632  tons  c.  i.  pipe  with  privi- 
lege of  943  tons  additional,  special  cast- 
ings, valves,  hydrants,  etc.,  for  Water 
B'ureau  for  year  1916. 

RIdgefield,  Wash.— Until  Jan.  18  by 
Clerk  of  Council,  for  constructing  munici- 
pal water  works,  to  consist  of  17,050  ft. 
4  to  8  in.  wood  stave  or  lap  welded  steel 
pipe,  200.000  gal.  reinforced  concrete  lined 
reservoir,  pumping  plant,  etc.  Probable 
cost  $10,000.  Gilbert  &  Hall,  Consulting 
Engrs.,  Portland,  Ore. 

Los  Angeles,  Cal.— Until  Jan.  17  by 
Board  of  Supervisors  (A.  M.  McPherson, 
Clk.)   for  furnishing  gate  valves. 

Panama.— Until  Jan.  29,  by  Maj.  F.  C. 
Boggs,  Corps  Engrs..  U.  S.  A..  Gen.  Pur- 
chasing ofhcer.  Panama  Canal,  Washing- 
ton, D.  C,  Cir.  No.  1004,  pipe  fittings, 
flush  pipes,  valves,  cooks,  steam  gages, 
water  gages,  etc. 

PRICES     AND     LETTINGS. 
itindicates  award  of  contract. 

-AEast  Liverpool,  Ohio.  —  Contract 
awarded  Planner  Water  Tube  Boiler  Com- 
pany, Akron,  for  water  tube  boilers  and 
equipment  at  $15,374.  Chester  &  Fleming, 
Engineers,   Pittsburgh,  Pa. 

*East  Youngstown,  Ohio. — Contracts  in 
connection  with  the  water  works  have 
been  awarded  as  follows:  Steel  storage 
tank,  Pittsburgh-Des  Moines  Steel  Com- 
pany, Pittsburgh,  Pa..  $5,685;  valves  and 
hydrants,  Ludlow  Valve  Mfg.  Company, 
$3,640.  Chester  &  Fleming,  Engineers, 
Pittsburgh.  Pa. 

•^Additional  contracts  in  connection 
with  the  water  works  awarded  as  follows: 
Meters,  Neptune  Meter  Company,  Cincin- 
riati,  Ohio,  $1,134;  hauling  and  laying  pipes 
and  mains,  Morrison  &  Manley,  Youngs- 
town,  $33,000. 

Albion,  Mich. — All  bids  opened  Dec.  15 
for  constructing  pumping  station  and 
boiler  house  tor  water  works  rejected. 
City  will  do  the  work.  Lowest  bid,  Fred 
Schumacher,  Albion,  $7,688.  J.  Clifford 
Smith,    City    Clerk. 

.^Minneapolis,  Minn. — Contracts  recom- 
mended for  award  by  the  City  Purchasing 
Agent  for  178  hydrants,  to  Columbia  Iron 
Works,  Chattanooga,  Tenn.,  at  $32.80,  and 
valves  of  various  sizes  to  same  company 
at  $4,462. 

•  Baker,  Ore. — Contract  for  constructing 
water  works  awarded  Utah  Concrete  Pipe 
Company.  Salt  Lake  City,  Utah,  at  about 
$46,328. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED     WORK. 

New  Haven,  Conn. — Construction  of  a 
sewage  disposal  plant  reported  under  con- 
sideration.    Address  City  Clerk. 

BInghamton,  N.  Y. — Surveys  completed 
for  intercepting  sewer  system  and  plans 
for  sewage  disposal  plant  of  Imhoff  tanks 
being  prepared  by  George  L.  Robinson, 
Engineer,  New  York,  N.  Y.  E.  W.  Earl 
Weller    City   Engineer. 

Carthage,  N.  Y. — Plans  approved  by 
State  Board  of  Health  for  an  8-in.  sani- 
tary sewer  in  West  Street  to  be  con- 
structed by  the  Village  Board. 

Niagara  Falls,  N.  Y. — See  "Paving  and 
Roads." 

Pennington,  N.  J. — Mayor  Walter  Fris- 
bie  reported  in  favor  of  constructing  a 
sewer  system. 

RIdgefield  Park,  N.  J. — Reported  im- 
provements to  be  made  in  the  sewage  dis- 
posal plant.  Address  Board  of  Commis- 
sioners. 

Bellewood,  Pa. — Plans  being  prepared 
for  a  sewage  disposal  plant  to  cost  $12,- 
000  by  Harvey  Linton,  1717  Thirteenth 
Street,  Altoona. 

Contract  soon  to  be  let  for  construct- 
ing a  sewerage  system  consisting  of  10 
miles  of  pipe  and  costing  $30,000.  Address 
City  Clerk. 

Pennsylvania.- Following  permits  have 
been  issued  by  State  Department  of 
Health,    Harrisburg,   for  sewer  work: 

Fell  Township,  Lackawanna  County 
(Carbondale  Machine  Co.).  sanitary  sewer 
system  and  sewage  treatment  plant. 

Hughestown  Borough,  lateral  sewer  ex- 
tensions. 

Philadelphia,    lateral    sewer    extensions. 

Ferndale  Borough,  lateral  sewer  exten- 
sions. 

Lykens  Borough,  lateral  sewer  exten- 
sions. 

Miners  Mills  Borough,  lateral  sewer  ex- 
tensions. 

West  Donegal  Township.  Lancaster 
County  (Penna.  Masonic  Homes),  sew- 
age  treatment  plant. 

Hanover  Township,  Lehigh  County 
(Homeo.  State  Hospital  lor  the  Insane), 
lateral  sewer  extensions. 

West  Chester  Borough,  pumping  sta- 
tion and  district  sewers. 

Barnesboro  Borough,  lateral  sewer  ex- 
tensions. 


Ben  Avon  Borough,  extension  of  time  ii 
which  to  discharge  untreated  sewag< 
into  the  Ohio  Kiver. 

Birdsboro  (Birdsboro  Steel  Foundry  & 
Machine  Company),  preliminary  plans  fo 
sewage  treatment  works. 

Old  Forge  Borough,  lateral  sewer  ex 
tensions. 

Philadelphia,   lateral  sewer  extensions. 

Throop.   lateral  sewer  extensions. 

Kenova,  W.  Va. — Sewer  bonds  amount 
Ing  to  $55,000  have  been  sold.  See  "Price 
and  Lettings." 

Columbus,  Ga. — Mayor  in  favor  of  con 
structing  a  sanitary  sewer  system. 

Shreveport,  La. — See  "Water  Works." 

Copperhill,  Tenn. — See  "Water  Works. 

Ada,  Ohio.— About  4208  ft.  of  4-ft.  brici 
sewer  is  to  be  constructed  at  a  cost  o 
$40,000.     Thomas  J.   SmuU,  City  Engineer 

Portsmouth,  Ohio. — See  "Hydraulic  Con 
struction   and   River   Improvement." 

Evansvllle,  Ind. — Contract  for  construct 
ing  the  Blackenberg  sewers  will  be  let  i 
the  early  spring,  requiring  about  670  fi 
of  48-in.,  1250  lin.  ft.  54-in.,  and  1300  lit 
ft.  60-in.  brick,  concrete  or  tile  circula 
sewer.  F.  A.  Reitz,  City  Engineer' 
OflSce. 

Milwaukee,  Wis. — Contract  will  be  If 
about  Feb.  1  by  Sewerage  Commission  (1 
Chalkley  Hatton,  Ch.  Engineer)  tor  sewe 
work,  including  40OO  ft.  c.  i.  pipe,  4000  f 
54-in.  concrete  sewer,  and  1500  ft.  144-ir 
concrete  tunnel;  cost  $450,000. 

Rockwell  City,  la. — Improvements  to  ths 
sewer  system  costing  $35,000  are  conteml 
plated.     Address   City   Clerk.  I 

Manhattan,  Kan. — Plans  and  estimate| 
being  prepared  tor  6800  ft.  of  10-in.  seweii 
contract  will  probably  be  let  in  Marcl( 
Fred   Walters,   City   Engineer. 

Fort  Worth,  Tex. — Contract  soon  to  b* 
let  tor  constructing  the  Seventh  Districa 
sewer,  plans  tor  which  have  been  approve* 
by  City  Council,     .\ddress  City  Clerk.     1 

Tonkawa,  Okla. — Benham  Engineerinlj 
Company,  Oklahoma  City,  engaged  to  pre^ 
pare  plans  for  additional  sanitary  lateral 
sewers. 

Chino,  Cal. — Contract  will  be  let  by  tha 
city  about  March  tor  constructing  a  seweii 
system  to  cost  $44,000  and  disposal  plant 
to  cost  $6,000.     Address  City  Clerk. 

Los  Angeles  Cal. — Contract  will  be  let 
in  February  for  constructing  the  Flor- 
ence Avenue  sewer,  approximately  16,00ft 
lin.  ft.,  30  to  42  in.  brick  concrete,  an* 
14,000  lin.  ft.  16  and  20-in.  vitr.  pipe,  an* 
2500  lin.  ft.  10-in.  c.  i.  force  main,  ete.i 
Homer    Hamlin.    City    Engineer. 

Ottawa,  Ont. — Citizens  voted  Jan.  3  tO' 
construct  an  intercepting  sewer.  Worki 
will  be  done  by  day  labor.  F.  C.  Ask- 
with,  City  Engineer;  N.  H.  H.  Lett,  City 
Clerk. 

BIDS     DESIRED. 

Worcester,  Mass. — Until  Jan.  18,  by 
Matthew  Gault.  Supt.  Sewers,  for  approx- 
imately 50.000  ft.  vitr.  pipe,  together  with 
fittings;  160.000  lb.  castings,  2500  tons 
lime  and  500,000  bricks,  for  Sewer  Depart- 
ment for  year  ending  April  30,  1917. 

Cuyahoga  Falls,  Ohio. — Until  Feb.  7,  by 
C.  D.  Barstow,  Village  Clerk,  for  con- 
structing about  four  miles  of  sanitary 
sewers  and  laterals  thereto,  for  house 
connections  in  East  and  West  Broad  and 
Stow   Streets  and  adjoining  streets. 

Gary,  Ind.— Until  Jan.  17,  by  H.  C. 
Francis.  City  Clerk,  for  constructing  locali 
sewer  No.  50.  requiring  1125  ft.  18-In.i 
double-strength  tile  sewer.  1944  lin.  ft.  10) 
to  15-in.  standard  tile  sewer,  17  man-< 
holes,  4  catchbasins  and  4  gutter  inlets.! 
W.  J.  Fulton,  City  Engineer. 

Saginaw,  Mich.— Reported  desired  until) 
Jan.  18,  by  Robt.  F.  Johnson,  Comr.i 
Water.  Light  cS;  Sewer,  for  furnishing( 
c.-i.  water  pipe  and  special  castings  fori 
1916. 

Milwaukee,  Wis.- Until  Feb.  3  by  Sew- 
erage Commission  for  Contract  18  of  thei 
intercepting  sewer  system;   also  Contract 
19  and  19- A  of  said  system;  both  propos- 
als advertised  in  Engineering  Record. 

Houston,  Tex.— Until  Jan.  17  by  City 
Secretary,  for  constructin""  storm  sewers  ' 
in  Gregg  and  Gillaspie  Streets;  laterals 
to  First  and  Sixth  storm  sewers:  exten- 
sion of  42  in.  sanitary  sewer  in  Scott 
Street,  storm  sewer  through  College  Park  ■ 
(iemetery. 

Cushing,  Okla.— Until  Jan.  27,  by  L.  P. 
Wharton.  City  Clerk,  for  constructing 
deep  cut  sanitary  intercepting  sewer,  for 
which  citizens  voted  $30,000  bonds.  Ben- 
ham Engineering  Company,  Oklahoma 
City,    Engineers. 

El  Centre,  Cal.— Until  Jan.  19.  by  La- 
vinia  Northcott.  City  Clerk,  for  construct-  , 
ing  a  sewage  disposal  system,  consist- 
ing of  four  concrete  tanks;  cost  about 
$25,000.  Engineers.  Olmsted  &  Gillenen, 
1112  HoUingsworth  Building,  Los  Angeles. 

PRICES     AND     LETTINGS. 
•vindicates  award  of  contract. 

Boston,  Mass.— Following  are  three  low- 
est bids  opened  Jan.  5  by  Public  Works 
Department  for  constructing  the  Dorch^- 
ter    Brook    Sewer:      West    Roxbury    Trap 
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Rook  Company,  Grove  Street.  Weat  Hox- 
bury,  I$34,3i8;  James  J.  Conway,  19  Bee- 
thoven Street,  J35,885,  and  James  J. 
Coughlin  &  Company,  43  Tremont  Street, 
Boston,   $36^413. 

•Westfierd,  Mass.— Contract  awarded 
John  W.  Ramsey,  Boston,  for  furnishing 
sewer  pipe,  about  lO.OUO  ft.  6  to  24  in. 
(bids  opened  Jan.  6),  at  79'^%  oft  list 
price.     John  L.  Hyde,  Town  ?:ngineer. 

•(^Hartford,  Conn. — Contract  awarded 
O'Neil  Bros.,  Hartford,  tor  constructing 
the  sewer  in  Zion  Street  from  Paric  to 
Broad  Street  at  $7,351. 

^Syracuse,  N.  Y. — Contract  for  extend- 
ing Harbor  Brooli  intercepting  sewer 
awarded  by  Syracuse  Intercepting  Sewer 
Board  to  John  Young,  Syracuse,  at  $8,174. 

■*Key  West,  Fla. — Contract  awarded 
John  J.  Quinn  <S-  Company,  Miami  anil 
Key  West,  for  30  miles  of  8  to  24-ln.  vitr. 
salt  glazed  sewer  pipe,  c.  i.  outfalls;  cost 
$350,000.  John  K.  Scott,  Designing  Engi- 
neer,  P.   O.   Box  25.  Key  West. 

♦  Middletown,  Ohio. — Contract  for  con- 
structing sewers  in  Sycamore.  Baltimore 
and  other  streets  (bids  opened  Jan.  4) 
awarded  by  City  Commission  W.  J. 
Roberson,  Middletown,  at  $12,090.  Next 
three  lowest  bidders:  Arpp-Simpson  Com- 
pany, Middletown.  $12,130;  C.  H.  Martin. 
Middletown.  $13,677.  and  Frank  Davis. 
Hamilton.  $14,136.  John  Kunz  Secretary 
City    Commission. 

AiVlason  City,  Iowa. — Contract  for  con- 
structing the  sewage  disposal  plant,  .Im- 
hoflC  type,  awarded  William  Henkel  and 
H.  L.  Brown,  Mason  City,  at  $134,850. 
Frederick  Bass,  Engineer  Minneapolis. 
Hliui. 

-^Seattle,  Wash. — Contract  for  con- 
structing sewers  in  West  and  North  Fif- 
tieth Streets  awarded  C.  W.  Colt  &  Com- 
pany, 7353  Fauntleroy  Avenue,   at  $48,583. 


BRIDGES 


PROPOSED     WORK. 

Boston,  Mass. — .Mayor  Curley  received 
plans  from  Metropolitan  Park  Commis- 
sion on  Neponset  Bridge  to  connect  Bos- 
ton with  Qulncy.  The  bridge  to  be  a 
connecting  link  in  proposed  South  Shore 
Boulevard  system  and  to  connect  Wol- 
Itiston  Boulevard,  Boston,  with  Old 
Colony  Boulevard,  on  Qulncy  side  of 
Neponset.  Plans  provide  tor  a  bridge 
732  ft.  long  with  a  roadway  40  ft.  wide, 
with  a  52  ft.   draw  span. 

Westfleld,  Mass. — City  Engineer  John 
L.  Hyde  in  his  annual  report  recommends 
the  replacing  of  the  wooden  bridge  at 
Loomis  Street,  leading  to  Granville, 
with   a   concrete    structure. 

Franklin,  Pa.— A.  B.  Curry,  Borough 
Engineer,  has  been  directed  to  prepare 
plans  for  a  steel  and  concrete  bridge  to 
be  constructed  to  join  Franklin  and  Johns- 
town. 

Philadelphia,  Pa.— See  "Water  Works." 

Atlanta,  Ga. — Construction  of  a  via- 
duct over  Southern  Ry.  tracks  to  connect 
Piedmont  Park  and  North  Boulevard  is 
contemplated  by  city  county  and  rail- 
way   company;    cost    $28,000. 

Morganfield,  Ky.— Contract  soon  to  be 
let  for  constructing  highway  bridges  in 
connection  with  the  Dennis  O'Nan  Public 
Ditch.  Norman  R.  Orcutt.  Cliief  Engi- 
neer,   Morganfield. 

West  Carrollton,  Ohio.  —  Victor  C. 
Smith.  County  Engineer  at  Dayton,  pre- 
paring plans  for  a  five-span  bridge  to  be 
constructed  over  river.  Superstructure  to 
be  of  steel  and  sub-structure  to  be  of  con- 
crete, river  span  200  ft.  long  and  other 
four  to  be  each   100  ft.  long;   cost  $75,000. 

Sterling,  III. — Plans  being  prepared  by 
y.  N.  Taggett,  County  Supt.  Highways, 
for  a  30-ft.  concrete  bridge  at  Forth  and 
an  8  X  10  cement  box  culvert  at  Frederick. 

Iowa  City,  Iowa.— B.  J.  Lambert,  Pro- 
fessor Structural  Engineering  of  State 
University  of  Iowa,  Iowa  City,  com- 
pleted plans  for  a  three-span  reinforced- 
concrete  arch  bridge  over  Iowa  River  at 
Iowa  Avenue,  roadwav  40  ft.,  with  two 
6-ft.  wa!k=-  total  length  360  ft;  estimated 
cost  $75,000  to  $80,000.  Address  City 
Clerk. 

Houston,  Tex. — See  "Water  Works." 

Spokane,  Wash. — City  Council  reported 
to  be  in  favor  of  constructing  concrete 
bridge  to  replace  steci  structure  over 
Spokane  River  at  Division  Street,  re- 
cently destroyed,  estimated  cost  about 
$250,000.      Morton    McCartney,    City    Engr. 

Portland,  Ore. — Following  bridge  im- 
provements contemplated  in  1916:  Con- 
tract to  be  let  in  January  for 
constructing  the  Union  Avenue  via- 
duct over  Union  Pacific  tracks  at  a 
cost  of  $40,000;  elimination  of  grade  cros.s- 
ings.  including  construction  of  seven  via- 
ducts, cost  $460,000.  contract  to  be  let  in 
June;  Miles  Street  viaduct,  grade  elimina- 
tion, cost  $7,500.  contract  to  be  let  in  July. 
Philip    H.    Dater,    City    Engineer. 

Holgate  Street  viaduct,  costing  $60,000. 
is  to  be  constructed  by  the  Union  Pacific 
Ry.  Company  (R.  L.  Huntley.  Ch.  Engr,. 
Omaha,   Nebr).   cost   $60,000. 


Eureka,  Cal. — Construction  of  a  high- 
way bridge  over  Kel  River  near  Spy  Rock 
is  contemplated  by  State  and  county,  the 
State  to  furnish  plans  and  specilications 
and  pay  $40,000  of  cost;  total  estimated 
cost   $90,000. 

Santa  Barbara,  Cal.— Abuot  JI3BO,000  Is 
to  be  spent  in  Santa  Barbara  County  this 
year.  Walter  C.  Howe,  Division  Engineer 
California  Highway  Commission,  San  Luis 
Obispo.  Address  County  Engineer,  Santa 
Barbara. 

Burley,  Idaho.— John  W.  See  of  Burley 
selected  to  prepare  plans  for  a  steel 
bridge  to  be  constructed  over  Name  lUver 
between  Howell's  and  Montgomery  Fer- 
ries   southeast  of  Acequia;  cost  $10,000. 


BIDS     DESIRED. 

Boston,  Mais. — Until  Jan.  24,  by  Edw. 
F.  Murphy,  Comr.  Pub.  Wks.,  for  con- 
structing foot  bridge  at  Gove  Street,  East 
Boston. 

Miami,  Fla.— Until  Feb.  3,  by  W.  B. 
Moore.  City  Clk.,  for  constructing  two 
bridges  over  Miami  River,  one  at  Twelfth 
Street  and  the  other  at  Avenue  D,  each 
bridge  to  consist  of  bascule  span  of  struc- 
tural steel  with  approaches  on  either  side 
of  reinforced  concrete  arches  or  girders. 
Harrington,  Howard  &  Ash,  Consulting 
Engrs.,  1210  Baltimore  Avenue,  Kansas 
City,  Mo. 

Bellaire,  Ohio.— Until  Jan.  24,  by  Bert 
W.  Hopkins,  Co.  Aud.,  St.  Clairsville,  for 
furnishing  material  and  reflooring  the 
roadway  and  sidewalks  and  repairing  the 
Union   Street   bridge,    Bellaire. 

Lancaster,  Ohio. — Reported  desired  until 
Jan.  26,  by  County  Commissioners,  for 
constructing  five  bridges. 

New  Philadelphia,  Ohio. — Reported  de- 
sired until  Jan.  24,  by  County  Commis- 
sioners, for  repairing  substructure  and 
for  new  steel  superstructure  of  bridge 
across  Laurel  Creek,  Rush   Township. 

Warsaw,  Ohio. — Reported  desired  until 
Jan.  21,  by  County  Auditor,  Coshocton,  for 
repairing  bridge  and  one  new  steel  span. 
Probable  cost  $4,500.  A.  H.  C.  Shaw,  Co. 
Engr.,   Coshocton. 

Austin,  Tex. — Reported  desired  until 
Jan.  18,  by  P.  W.  Powell,  Supt.  of  Streets, 
for  reinforced  concrete  bridge  over  Shoal 
Creek,  at  State  Street.  W.  C.  Wellborn. 
City  Engr. 

Aberdeen,  Wash.— Reported  desired  un- 
til Jan.  26.  by  City  Clerk,  for  superstruc- 
ture for  West  Bridge.  L.  D.  Kelsey,  City 
Engr. 

Olympla,  Wash. — Reported  desired  until 
Jan.  24,  by  Wm.  R.  Roy,  State  Highway 
Comr.,  for  constructing  reinforced  con- 
crete arch  bridges  on  Sunset  Highway 
between  Easton  and  Cle  Elum,  in  Kittitas 
County,  as  follows:  Two  100-ft.  spans 
over  Yakima  River,  two  65-ft.  spans  over 
Cle  Elum  River,  one  60-ft.  span  over  Big 
Creek,  one  30-ft.   span   over  Little  Creek. 

Alaska.— Until  Feb.  15,  by  Board  of 
Road  Commissioners  for  Alaska,  at  the 
office  of  the  U.  S.  Engineer,  Seattle, 
Wash.,  for  furnishing  material  for  a 
300-ft.  span  steel  highway  bridge,  adver- 
tised   in    Engineering  Record. 

PRICES     AND     LETTINGS. 
irlndicates  award  of  contract. 

-A-Lawrence,  Kan.  —  Contract  for  con- 
structing a  118-ft.  span  steel  truss  bridge 
with  concrete  floor  over  Wakarusa  River, 
6  miles  southeast  of  Lawrence,  awarded 
by  County  Commissioners  to  A.  McClouth, 
McClouth.     K.   Broker,   County  Clerk. 

•Fort  Worth,  Tex.— Contract  awarded 
Austin  Brothers,  Dallas,  for  reconstruct- 
ing the  Park  Street  Bridge  over  Trinity 
River  (bids  opened  Jan.  3)  at  $7,888. 
Other  bidders:  Midland  Bridge  Company, 
Houston.  $8,900:  and  Tarrant  Construc- 
tion Company,  Fort  Worth,  $9,258.  H.  P. 
Hayes.   County   Engineer. 

•  Harrlsburg,  Tex.— Contract  for  con- 
structing bridge  across  Clear  Creek 
awarded  Q.  M.  Van  Horn,  1217  San  Ja- 
cinto Street.  Houston.  H.  Z.  Washburn, 
County  Auditor. 


PAVING  AND  ROADS 


PROPOSED     WORK. 

Westfleld,  Mass.— See  "Sewerage  and 
Sewage  Disposal." 

Woonsocket,  R.  I.— About  $15,000  will  be 
spent  by  city  for  granite  curbing.  F.  H. 
Mills.    City    Engineer. 

Bridgeport,  Conn. — The  Street  &  Side- 
walks Committee  of  the  Common  Council 
asks  $200,000  for  water  bound  macadam 
paving  and  $55,000  for  extension  of  Bos- 
ton Avenue  from  North  Avenue  to  Main 
Street. 

Manchester,  Conn. — H.  I.  Taylor,  Chair- 
man Board  Selectmen,  writes  that  it  is 
proposed  to  construct  concrete  sidewalks 
and  granite  curbs  on  a  dozen  or  more 
streets  early  In  the  spring  at  a  cost  of 
$25,000.  J.  F.  Bowen,  Engineer,  South 
Manchester. 


Buffalo,  N.  Y. — Construction  of  two 
boulevards  Is  contemplated  by  city  (or 
1916,  one  a  5-mlle  macadam  road  on  south 
side  connecting  turnpike  and  lake  shore 
with  Seneca  Street  via  South  and  C^ze- 
novia  Parks,  the  second  to  start  at  Gene- 
see Street  and  Scajaquada  Creek  and  pro- 
ceed along  waterway  to  Main  Street. 

Illon,  N.  Y. — Street  paving  bonds 
amounting  to  $60,000  are  reported  sold 
by  city. 

Niagara  Falls,  N.  Y. — City  Engineer 
Frederick  S.  Parkhurst  has  submitted  to 
Mayor  annual  report  and  recommends 
paving  of  portions  of  several  streets.  In- 
cluding Twenty-fourth,  Niagara,  Nine- 
teenth Streets,  Ferry,  Walnut  and  Ash- 
land Avenues;  construction  of  trunk 
sewers  in  Twenty-fourth,  Twenty- 
seventh  and  Sugar  Streets;  a  second 
water  main  from  the  pumping  station 
along    Columbus    and    other    avenues. 

Belmar,  N.  J. — The  paving  of  "F" 
Street  is  contemplated  by  city;  cost 
about  $35,000. 

Colllngtwood,  N.  J. — The  issuing  of 
$75,000  bonds  for  street  Improvements  is 
contemplated  by  city. 

Keyport,  N.  J. — Plans  and  speciflca- 
tions  being  prepared  by  Board  Freehold- 
ers, Freehold,  for  building  a  road  from 
Middlesex  County  line  to  Middletown,  to 
be   bitulithic  and  concrete. 

Bellwood,  Pa. — Bellwood  Chamber  of 
Commerce  passed  resolutions  petitioning 
State  Plighway  Dept.  to  improve  main 
road  between  Altoona  and  Bellwood,  dis- 
tance of  7  miles. 

Lock  Haven,  Pa. — In  the  annual  budget 
$10,000  has  been  Included  (or  street  pav- 
ing. 

Reading,  Pa. — City  is  considering  con- 
structing municipal  asphalt  paving  plant. 

Scranton,  Pa. — Contract  will  be  let 
about  March  by  J.  G.  Hayes,  Dir.  Public 
Works,  for  paving  about  9956  sq.  yd.  on 
Ash,  Olive  and  New  York  Streets  with 
asphalt  and  stone  block,  to  cost  $20,000. 
W.   A.   Schunk.   Chief  Engineer. 

Wellsburg,  W.  Va. — Reported  Brooke 
County  is  to  engage  a  road  engineer. 
Election  will  soon  be  held  to  vote  $450,- 
000    bonds    for  road    improvements. 

Georgetown,  S.  C. — The  construction  of 
a  highway  from  Georgetown  to  Charles- 
ton is  being  considered.  J.  B.  Morrison, 
of  McClellanville,  and  County  Comrs. 
said  to  be  Interested. 

Jacksonville,  Fla.^City  Council  voted 
to  pave  Main  Street. 

Tallahassee,  Fla. — Citizens  voted  to 
pave  College  Avenue  with  bitulithic. 

Birmingham,  Ala. — Surveys  being  made 
by  George  H.  Clark,  County  Engineer,  and 
Julian  Kendrlck,  City  Engineer,  for  a 
paved  highway  from  city  limits  to  Warrior 
River. 

Chattanooga,  Tenn. — County  Court 
adopted  resolution  for  constructing  five 
miles  of  Dixie  Highway  to  connect  with 
the    Marion    County    line;    estimated    cost 

$60,000. 

Morrlstown,  Tenn. — About  $150,000  road 
improvement  bonds  sold  by  Hamblen 
County  Road  Commissioners.  John  Sharp 
of  Morrlstown  engaged  to  prepare  pre- 
liminary survey. 

Akron,    Ohio. — Contract    will    be    let    In 

February  or  March  by  County  Commis- 
sioners for  about  10  miles  of  brick  pav- 
ing on  Morgantown  and  Richfield  Roads 
on  concrete  foundation;  estimated  cost 
$18,000  per  mile.  U.  G.  High,  County 
Clerk. 

Bucyrus,  Ohio. — Election  will  probably 
soon  be  held  to  vote  $45,000  bonds  for 
paving  several  streets  In  Bucyrus. 

Canton,  Ohio. — About  $74,400  paving 
bonds  sold  by  City  Council. 

Cincinnati,  Ohio. — Frank  S.  Krug.  City 
Engineer,  estimates  cost  of  Improving 
Reading  Road  from  Mitchell  Avenue  to 
Paddock  Road  with  wood  block  at  $34,443. 

County  Comrs.  will  Improve  Wcsselmann 
Road  from  Harrison  Pike  to  Bogart  and 
Fagaly  Road;  at  cost  of  $10,499. 

Dayton,  Ohio.  —  See  "Sewerage  and 
Sewage  Disposal." 

Dayton,  Ohio. — City  Commission  voted 
to    repave    Main    Street,    estimated    cost 

$102,000. 

Hlllsboro,  Ohio. — See  "Bridges." 

Hlllsboro,  Ohio. — Contract  will  be  let 
in  March  or  April  for  county  road  and 
brick  Improvements  costing  $50,000. 
Charles    F.    Clarke,    County    Surveyor. 

Newark,  Ohio. — Paving  bonds  (or  $25,- 
000  will  be  sold  Feb.  1.  by  County  Com- 
missioners.     (Ben.    B.   Jones,    Clk.) 

Portsmouth,  Ohio. — See  "Hydraulic  Con- 
struction and  River  Improvements." 

Youngatown,  Ohio.  —  Surveys  being 
made  by  Ett  S.  Smith,  County  Surveyor, 
on  Damascus-Berlin  Center  Road.  Mac- 
adamizing o(  five  miles  o(  said  read  Is 
contemplated. 

Shoals,  Ind. — Road  bonds  amounting  to 
$15,800   have   been  sold. 

Eaton  Rapids,  Mich. — City  Commission 
voted  to  pave  about  20.000  sq.  yd.  o(  as- 
phaltic  concrete  pavements  during  1916. 


Flint,  Mich. — Common  Council  ap- 
proved plans  (or  paving  thirty-two 
streets. 

Jackson,  Mich.— See  "Water  Works." 

East  Moline,  III.— Contract  will  be  let 
In  spring  for  paving  Seventeenth  Avenue 
from  Seventh  to  Ninlh  Streets  and  Eigh- 
teenth Avenue,  Ninth  to  Twelfth  Streets, 
with  brick.  W.  B.  Warren.  City  Engi- 
neer. 

Morrison,  III. — Two  miles  of  brick  pav- 
ing In  Morrison  Is  contemplated.  Work  to 
begin  in  spring:  cost  $117,287.  Josiali 
Hall,   Supt  BtreeU. 

Whiteside  County  will  spend  $14,000  on 
road  building  under  State  aid  plan. 

Sterling,  III.— Three  miles  of  State  aid 
road  Is  to  be  constructed  In  Uenessee 
Township  in  the  spring.  State  Division 
Engineer,   Sherman,   inspected  roads. 

Kenosha,  Wis. — About  1  mile  of  con- 
crete paving,  to  cost  $12,000,  Is  to  be  laid. 
J.  F.  Huzog.  County  Highway  Commis- 
sioner; Russell  &  Jones.  County  Clerk. 

Milwaukee,  Wis.— About  $325,000  Is  to 
be  spent  by  city  (or  paving  and  about 
$U3.000  (or  repairs  to  pavements.  In- 
cluded is  Eighth  Avenue  with  cement, 
Morton  Place,  Eleventh  Avenue,  Twenty- 
sixth  Street,  Chambers,  Knapp  Street, 
Auer  Avenue,  Well  Street,  with  asphalt, 
Jackson,  Jefferson  and  Van  Buren  Streets 
with  sandstone. 

Sheboygan,  Wis. — About  4  miles  of  pav- 
ing and  curbing  contemplated  In  the  new 
year.  Address  Board  of  Public  Works; 
C.  U.  Holey,  City  Engineer. 

Superior,  Wis. — Plans  being  prepared 
for  paving  Central  Avenue  In  South  Su- 
perior. 

Rockwell  City,  Iowa. — Two  miles  of 
paving  are  contemplated  in  Rockwell  City 
during    1916,    according    to   reports. 

Storm  Lake,  Iowa. — Contract  will  be  let 
about  March  by  J.  E.  W.  Buland.  City 
Clerk,  (or  paving  Geneseo,  West  Seneca 
and  Cayuga  Streets,  about  60,000  sq.  yd. 
Bi-uce  &  Srandeven,  Engineers,  Omaha, 
Neb. 

Carlton,  Mlnn.^-Carlton  County  Board 
is  planning  to  complete  road  from  Moose 
Lake  to  Barnum  and  to  build  a  highway 
from  Moose  Lake  to  Kettle  River. 

Duluth,  Minn. — Commissioners  of  St. 
Louis  County  directed  construction  of  one 
mile  of  highway  along  Duluth-St.  Vincent 
Road. 

West  First  Street,  between  Twentieth 
and  Thirtieth  Streets  is  to  be  paved  with 
brick;    cost   $40,000. 

Construction  of  three  roads  Into  Duluth 
is  contemplated;  also  extension  of  Pied- 
mont Avenue.  The  Getcheli.  Nopemlng 
and  Farrell  roads  will  be  built  to  city 
limits. 

About  $1,000,000  will  be  spent  during 
1916  (or  pavements,  sewers,  sidewalks  and 
street  improvements. 

The  paving  of  three  miles  of  road  from 
East  Fourth  Street  to  Woodland  and  city 
limits  being  considered. 

Eveleth,  Minn.— About  $150,000  will  be 
spent  on  street  Improvements  during  1916. 

Faribault,  Minn.— About  $17,000  will  be 
spent  by  city  during  the  coming  year  on 
roads  and  bridges.  Four  bridges  are  to 
be   built  in  connection  with   this  work. 

HIbbIng,  Minn. — Town  Engineer  o( 
Stuntz  is  preparing  survey  for  construct- 
ing road  from  southeast  corner  of  Sect. 
36  and  extending  6  miles  to  town  line  and 
east  4  miles. 

Minneapolis,  Minn. — Council  consider- 
ing paving  about  two  miles  on  Lowery 
Avenue.     F.  W.  Cappelen,  City  Engineer. 

City  Council  has  ordered  paving 
amounting  to  $1,250,000  exclusive  of  grad- 
ing and  other  allied  improvements.  E. 
R.  Dutton,  Asst.  City  Engineer,  In  charge 
of  the  work. 

St.  Paul,  Minn. — Board  County  Comrs. 
considering  spending  $60,000  for  road  im- 
provements  in    Ramsey   County. 

El  Paso,  Tex.— County  Commission 
about  to  spend  $175,000  for  road  Improve- 
ments in  Dist.  No.  1. 

Houston,  Tex. — See  "Water  Works." 

Houston,  Tex. — City  Council  has 
granted  the  petition  of  the  property  own- 
ers for  repaying  of  ?ilaln  Street.  60  ft. 
wide  (rom  McKinney  Avenue,  a  distance 
o(  2  miles. 

Schulenburg,  Tex. — Election  to  be  held 
in  February  to  vote  $200,000  bonds  (or 
constructing  20  miles  o(  roads.  J.  C. 
Baumgarten,   President  Highway  League. 

Seattle,  Wash.- City  Engineer  filed 
plans  with  Bd.  Pub.  Wks.  for  grading 
concrete  walks  and  planking  on  Michigan 
Street;    cost   $20,414. 

Bd.  Pub.  Wks.  approved  plans  of  A.  H. 
Dimock,  City  Engineer,  (or  paving  Ninth 
Avenue,   West:   cost  $10,000. 

Paving  of  Twelfth  Avenue,  Northeast, 
reported  contemplated  by  Bd.  Pub.  Wks.; 
cost   $25,699. 

City  Council  considering  paving  Harri- 
son Street  between  First  and  Fifth  Ave- 
nues, North. 

City  Council  voted  to  pave  Stcnnd  Ave- 
nue. West,  and  West  Wheeler  Street. 

Street  and  Sewer  Com.,  City  Council, 
considering  grading  and  paving  Beacon 
Avenue  between  south  line  of  Jefferson 
Park   to   Fifty-first   Avenue,    South;    esti- 
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mated  cost  of  asphalt  pavement  $202,000. 
and   wood   block    i::^u.Oi«u. 

Estimates  approved  by  the  Board  of 
Public  Works  tor  gniding  Hinds  and  other 
streets  at  a  cost  o(  $15,049  and  paving 
Seventh  Avenue.  North,  and  other  streets 
at  a  cost  of  $40,122. 

Bill  passed  Council  and  submitted  to 
the  Mayor  for  grading,  curbing  and  sur- 
face draining  of  Thirty-second  Avenue 
West  and  other  streets  at  an  estimated 
0081  of  $120,000.  This  is  the  Carlton  Park 
Addition. 

Other  improvements  authorized  by 
Council  include  paving  with  asphalt  por- 
tion of  Fifth  Avenue  North,  concrete 
aidewallcs  and  curb  on  Horton  Street,  etc. 

Astoria,  Ore. — An  election  will  soon  be 
held  in  city  to  vote  bonds  for  construct- 
ing concrete  wall,  viaduct  and  hard- 
surface  improvements  in  business  dis- 
trict, to  cost  between  $2,000,000  and 
$3,000,000.     - 

Fresno,  Cal. — City  Trustees  voted  to 
spend  about  $S0,000  in  street  improve- 
ments in  Alia  Vista  section. 

Los  Angeles,  Cal. — Contract  will  prob- 
ably be  let  in  February  by  County  Board 
of  Supervisors  for  constructing  approxi- 
mately one  mile  5  in.  oil  macadam  pave- 
ment 35  ft.  wide  with  cement  curb  and 
f utter,  between  Burbank  and  Olendale 
ireeta.     Harry  Lelande,  County  Clerk. 

Martinez,  Cal. — Construction  of  a  con- 
crete road  from  W.ilnut  Creek  to  Ala- 
meda-Contra  Costa  County  line  near  Dub- 
lin is  being  considered;  cost  $200,000; 
county  to  pay  one-fourth  and  district  the 
remainder. 

Sacramento,  Cal. — Highway  bonds  for 
$1,500,000  reported  will  be  sold  Jan.  27 
by  Friend  W.  Richardson,  State  Treas- 
urer,  Sacramento. 

Santa  Barbara,  Cal. — County  highway 
twnds  amounting  to  $200,000  have  been 
sold.     Address  Board  of  Supervisors. 


BIDS      DESIRED. 

Cincinnati,  Ohio. — Reported  desired  un- 
til Jan.  19,  by  Chas.  F\  Hornbcrger,  Dir. 
Pub.  Service,  for  constructing  cement 
sidewalks  in  four  districts  for  year  1916. 

Indiana. — By  County  Commissioners  for 
constructing  roads  as  follows: 

Until  Feb.  7: 

Greencastle,  macadam  roads  in  Wash- 
ington, Jefferson  and  Mill  Creek  Town- 
.  ships.    Joe  Allen,  Co.  Aud. 

Greenfield,  gravel  road  in  Buck  Creek 
Township.     Harvey  J.   Rhue.   Co.  Aud. 

South  Bend,  concrete  road  in  .Olive 
Township.     Clarence  Sedwick.  Co.  Aud. 

Newport,  macadam  or  gravel  road  in 
Clinton  Township.     Roy  Slater,  Co.  Aud. 

Greensburg,  for  roads  in  Jackson  and 
Clay  Townships.    John  C.  Barbe,  Co.  Aud. 

Vernon,  for  stone  road  in  Columbia 
Township.     G.  J.   Bernhart.  Co.  Aud. 

Franklin,  gravel  road  in  Ninerch  Town- 
ship. Length  14,466  ft.  John  C.  Greggs. 
Co.   Aud. 

RushviUe,  for  road  between  Center. 
Jackson  and  Union  Townships.  12,600  ft. 
long.     A.   R.  Holden,  Co.   Aud. 

Until  Feb.  8: 

Noblesville,  gravel  road  in  Falls  Oreek 
Township,  and  concrete  gravel  road  in 
Noblesville  Township.  W.  O.  Horton,  Co. 
Aud. 

Rochester,  for  two  roads  In  Rochester 
Township.     Ernest  A.  Smith,  Co.  Aud. 

Decatur,  macadam  roads  in  French,  St. 
.Mary's.  Blue  Creek,  Wabash,  Kirkville, 
Washington,  Union  and  Hartford  Coun- 
ties.    T.  H.  Baltzell.  Co.  Aud. 

Crawfordsville.  three  gravel  roads  in 
Coal  Creek  Township,  one  in  Union  Town- 
ship, one  in  Walnut  Township.  Dr.  W. 
F.   Batman.  Co.   Aud. 

Until  Feb.  9: 

Peru,  gravel  roads  In  Peru  and  Pipe 
Creek  Townships.  Frank  K.  McEnhenney, 
Co.   Aud. 

Indianapolis.  Ind. — Until  Jan.  19  by 
Board  Public  Works  (Jos.  P.  Turk,  Secy.), 
for  improving  portions  of  Dearborn  Street. 
Thirty-seventh,  Ruskln,  Forty-third  and 
Draper  Streets. 

Eloln,  III.— Until  Jan.  20  by  city,  for 
paving  Division  Street,  about  10,000  sq. 
yd.  asphaltic  concrete;  Center  Street,  17,- 
168  sq.  yd.  asphaltic  concrpte.  including 
S-ln.  concrete  base  and  14,000  lln.  ft.  com- 
bined curb  and  gutter.  Morgan  H.  Bright- 
man,  City  Engineer. 

Galva.  III. — TTntll  about  Feb.  1,  for  10.- 
000  yd.  brick  pavement  sand  filler,  4000  yd. 
brick  pavement  asphalt  filler,  seuo  ft.  curb 
and  gutter,  etc.  Geo.  E.  Palmer,  Pres. 
Board  Enelneers;  Central  Bureau  of  Con- 
sulting Engrs..  Ill  W.  Monroe  Street, 
Chicago. 

Des  Moines,  Iowa. — Until  Jan.  19.  by 
City  Council,  for  paving  portions  of  For- 
tieth Street  in  all  about  10.029  sq.  yd.  with 
either  sheet  asphalt  with  1V>  in.  wearing 
surface,  or  Warren  Bros,  bitulithic  2  in. 
wearing  surface,  asphaltic  concrete  with 
2  In.  we.irlnB  surface,  or  No.  1  vitrified 
paving  hrlck  or  vertical  fiber  brick  with 
Portland  cement  or  asphaltic  top  filler;  for 
paving  portions  of  South  West  Ninth 
Street.  In  all  about  7945  sq.  yd.,  with  Na- 
tional pavement  2  In.  wearing  surface  on 
present  brick  pavement.  Horace  Susong, 
City  Clerk. 

Missouri  Valley,  Iowa. — Reported  de- 
sired until  Feb.  1  for  40.000  sq.  yd.  brick, 
concrete,  vertical  fibre  brick,  tai^la  or 
bitulithic.     S.  R.  Williams,  r:ty  Clk. 


Hibbing,  Minn.— Until  Jan.  22,  by  J. 
Benoe,  Town  Clerk,  for  the  Hibbing- 
Chisholin  Hoad.  Bids  on  concrete,  tarvia, 
warrenite  and  bitulithic. 

St.  Paul,  Minn.— Until  Feb.  7,  by  Board 
County  Commissioners,  for  a  10-ton  siejira 
or  gasoline  road  roller  in  St.  Paul.  Geo. 
J.   Hies,  Co.  Aud. 

Great  Falls,  Mont.— Reported  desired 
until  Jan.  18.  by  W.  H.  Harrison,  City 
Clk.,  for  constructing  concrete  sidewalks 
and  concrete  curbing  in  city  during  the 
year    1916. 

HIgglnsvllle,  Mo.  —  Reported  desired 
until  Jan.  17,  by  Ralph  Houscher,  City 
Clk.,  for  about  12.00U  sq.  yd.  vertical  fiber 
brick  block  paving  and  asphalt  tiller  on 
4-in.  concrete  base,  together  with  curb 
and  gutter.  Chas.  E.  McCrae,  Consulting 
Engr.,  218  Glendale  Building,  Kansas 
City,  Mo. 

Paris,  Tex.— Until  Jan.  24,  for  7000  sq. 
yd.  bitulithic,  asphaltic  concrete,  brick  or 
other  material,  including  4600  It.  com- 
bined curb  and  gutter.  R.  G.  Taylor;  City 
Engineer. 

Los  Angeles,  Cal. — Reported  desired 
until  Jan.  24,  by  H.  J.  Lelande,  Clk.  Board 
Supervisors,  for  constructing  oil  macadam 
pavement,  including  grading,  metal  cul- 
verts, concrete  head  walls,  etc..  In  Road 
Improvement  Dlst.  No.  77. 


man,  $30,603;  Leigh  G.  Garnsey,  $31,984, 
and  E.  J.  Hein,  $32,089.  County  fur- 
nished cement,  sand,   rock  and  oil. 

■*Los  Angeles,  Cal,— Contract  for  to- 
proving  Avenue  Sixiy-lour,  about  56,400 
sq.  ft.  asphalt  paving,  awaroed  to  io.d 
&  Stout,  Bradbury  Build.ng,  at  13.8  cts. 
per  sq.  ft.;  total.  $11,082. 

•Contract  for  asphalt  paving  on 
Shearer  Street,  about  138,243  sq.  ft., 
awarded  George  H.  Oswald,  O.  T.  Johnson 
Building,  at  12.5  cts.  per  sq.  ft.;  total, 
$22,493.  Other  bidders:  George  K.  Cur- 
tis, $23,300;  Ford  &  Stout.  $23,450;  and 
Fairchild-Gilmore-Wilton    Company,    $23,- 

♦Contract  for  concrete  paving  on  West- 
moreland Avenue  awarded  Walter  Over- 
eU,  at  $11,537. 

*San  Jose,  Cal.— Contract  for  paving 
3%  miles  of  road  from  Prospect  Rd.  lo 
Saratoga  with  concrete  asphalt  awarded 
by  Bd.  Supervisors  to  Clark  &  Henry 
Constr.   Co.,   Stockton,   at  $44,430. 

Santa  Monica,  Cal.— Lowest  bid  for 
asphalt  paving  cement  curbing,  etc.  on 
Ocean  Avenue  was  submitted  by  J.  u. 
Kneen  Company,  Dudley  Building,  at 
$59,609  and  for  bitulithic  pavement  on 
another  portion  at  $27,898. 


PRICES     AND     LETTINGS. 
■klndicates  award  of  contract. 

Boston,  Mass. — Lowest  bid  for  paving 
Washington  Street  opened  Jan.  5  by  Com- 
missioner of  Public  Works  was  submitted 
by  Charles  J.  .lacobs  &  Company.  107  Ter- 
race Street,  Roxburv,  at  $6,474  for  asphalt 
and  $6,508  for  bitulithic. 

Albany,  N.  Y. — Following  are  totals  of 
four  lowest  bids  opened  Jan.  11  by  W.  W. 
Wotherspoon.  State  Superintendent  Pub- 
lic Works,  for  constructing  two  connect- 
ing highways.  Muck  Road  to  James 
Street  and  Whitesboro  Street  to  Mill 
Street,  in  city  of  Rome:  Engineer's  esti- 
mate, $28,634;  Henry  A.  Schauop.  Guilder- 
land.  N.  T..  $32,111;  Bernard  S.  McCarey, 
Rome,  $32,751:  Walter  S.  Rae.  1624  Oliver 
Building,  Pittsburgh,  Pa.,  $34,943. 

Herkimer,  N,  Y. — Following  bids  opened 
Dec.  28  by  William  H.  Corey,  Supt. 
County  Highways,  for  improving  high- 
ways In   Herkimer  County: 

Road  No.  7.  Sect.  2,  Old  City  east  to 
intersect  Northwoods  rnad,  sou'h  past 
school  house,  to  intersect  road  468,  near 
Neely  farm:  8  8  miles.  In  Fairfield.  At- 
lantic Construction  Co.,  $41,504;  E.  J.  Cun- 
nlnsham.   $44,980. 

Road  No.  9.  Cook's  Corners,  northerly 
over  Burrell  Road  to  Thompson's  Corners, 
2  91  miles,  Manhelm.  R.  D.  Cooper.  $13.- 
523;  Michael  O'Brien,  Cortlanrit,  Sll  9<8; 
Fort  Schuyler  Construction  Co.,  Oneida, 
$12,863. 

Road  No.  14.  from  Illon  westerly  over 
Barrlnger  Road  to  town  line  of  Llfhfleld, 
3.79  miles  in  German  Flitts  !>nd  Frank- 
fort. Corllar  Construction  Co..  $27,313; 
Newport  Construction  Co.,  Herkimer, 
$26,662. 

Road  No.  16.  Hull's  Corners,  westerly 
over  Hull  Road,  via  Jerusalem  Hill  to  Nor- 
wich Corners.  6.83  miles  In  Litchfield.  E. 
J.  Cunningham.  $38,104;  Corllar  Construc- 
tion Co..  $40,407;  Newport  Construction 
Co.,  Herkimer.   $3S.39S. 

Powd  No.  21  Newvi'le  easterly  to  the 
Montgomery  Countv  line,  4.45  miles  In 
Danube.  Michael  O'Brien,  Cortlandt,  $20,- 
814. 

Road  No.  23.  Shell's  Bush-Bnrrell's.  8  52 
miles  In  Manhelm  Atlanta  Construction 
Co..  Atlanta.  $'R  539:  F-^rt  oohiivler  Con- 
stmrtlon  Co..  Oneida,  $36,639;  B.  J.  Cun- 
ningham, $40,672. 

■^Ocean  Grove,  N.  J. — Contract  for  re- 
constructlne  and  resurfacing  about  9000 
80.  yd.  on  Main  Street  In  Nentime  Town- 
Bhtn  awardod  .standard  B'tiillth'c  Com- 
pany. 50  Church  Street.  New  York,  at 
about  $17,600. 

Cincinnati,  O. — ^Following  bids  opened 
by  Bd.  Public  Service,  Jan.  4,  for  oiling 
macadam  gravel  and  earth  roadways  of 
CItv:  Citizens'  Road  Preserving  Co., 
.045  cts.  ner  sq.  yd.,  and  Breslln-Tyler 
Co.,   .06  cts. 

-^Toledo,  Ohio. — Contracts  for  paving 
awarded  by  Bd.  Control  as  follows:  Oak, 
Forest,  Yates,  Locust  Streets,  Kenyon 
Drive  and  Varland  Avenue  to  H.  P. 
Strelcher  Co.,  Toledo,  at  $111,470,  Michi- 
gan .Street  to  Russell-Jennslon  Co.,  313 
Huron  Street,  at  $8,355.  Yonrlota  Street 
to  M.  F.  O'.Sullivan  at  $15  578.  Willard 
Street  and  E.  Broadway  to  Harris  & 
Tansey,  Toledo,  at  $33,009  and  Wyan- 
dotte Street  to  Peters  Bros.  &  Co.,  To- 
ledo,   at    $4.33*. 

'ABollvar,  Mo. — Contract  for  construct- 
ing roads  In  Bolivar  Special  Road  Dis- 
trict <V.  M.  ITnton,  Commissioner),  to 
fJttle  &  Hays,  St.  Louis,  Mo.,  at  $25,308. 

A'Daly  City,  Cal. — Contract  for  paving 
in  Vista  Grande  Dlst.  with  asphaltic  con- 
crete awarded  by  city  to  Ransome-Crum- 
mey  Co.,  at  $31,914. 

A-Los  Angeles,  Cal. — Contract  awarded 
by  County  Board  of  Supervisors  for  con- 
structing about  five  miles  of  county  road 
In  Mint  Canyon:  Peter  L.  Ferry,  Glendale, 
at  25  cts.  per  cubic  yard  for  36.000  cu.  yd. 
excav.,  29  cts.  per  square  yard  for  58,- 
667  sq  yd.  concrete  pavt.,  etc.;  total  $29.- 
540.     Next  three  lowest  bids:  Fred.  HofT- 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED     WORK. 

Danbury,  Conn^— City  Council  consider- 
ing the  establishment  of  a  system  of 
garbage  collection  and  disposal. 

Madison,  Wis,— In  the  budget  for  1916 
$50  000  has  ben  included  for  g.irbage  col- 
lection equipment,  probably  trucks,  and 
for  a  disposal  system,  type  not  decided 
upon. 

Port  Arthur,  Tex,— See  "Hydraulic  Con- 
struction and  River  Improvements. 

PRICES  AND  LETTINGS. 
iflndicatea  award  of  contract. 
Fort  Wayne,  I nd,— Following  are  three 
lowest  bids  opened  Jan.  3  by  Board  Pub- 
lic Works  for  constructing  a  garbage 
incinerator  plant:  Morse  &  Boulger,  New 
York,  from  $10,000  to  $14,900;  J.  C.  Der- 
rough  &  Co.,  Hobart,  Oklahoma,  $11,980; 
Charles  F.  Walters,  East  Chicago,  Ind„ 
$12,000. 


HYDRAULIC  CONSTRUC- 
TION    AND    RIVER 
IMPROVEMENTS 


PROPOSED     WORK, 

Sea  Wall — Bridgeport,  Conn, — The  Park 
Board  asks  $20,0o0  for  extension  to  the 
sea  wall  Seaside  Park. 

Dock  and  Wharf  Improvements — Phila- 
delphia, Pa. — John  Meigs,  Director  De- 
partment of  Wharves,  Docks  and  Ferries, 
in  his  annual  report  to  the  Mayor,  recom- 
mends the  following  improvements:  Com- 
pletion of  Pier  78-80  South  wharves  at 
foot  of  McKean  Street,  $30,000;  purchase 
of  site  and  construction  of  open  deck  pier, 
approximately  250  ft.  wide  x  900  ft.  long, 
for  rough  cargo,  at  foot  of  Snyder  Ave- 
nue {pier  No.  82-84  South  Wharves),  $1,- 
500,000;  purchase  of  site  and  construction 
of  one-story  pier,  approximately  80  ft. 
wide  x  500  ft.  long  at  foot  of  Cherry 
Street  for  accommodation  of  river  steam- 
ers, $750,000;  purchase  of  site  and  con- 
struction of  general  cargo  piers  for  ocean 
steamers,  approximately  200  ft.  wide  x  600 
ft.  long,  either  at  foot  of  Fairmount  Ave- 
nue or  at  site  of  former  Neafle  &  Levy 
shipyard,  $1,000,000;  extension  of  Alle- 
gheny Avenue  pier  to  pierhead  line  for 
use  as  general  freight  handling  for  river 
steamers  and  for  recreation  purposes, 
$100,000;  extension  of  pier  at  foot  of 
Bridge  Street.  Bridesburg,  for  use  as  gen- 
eral frelKht  landing  for  river  steamers  and 
for  recreation  purposes,  $50,000;  comple- 
tion of  Schuylkill  River  bulkheads,  $650,- 
000;  construction  of  new  ice-breaking 
steamer,   $350,000. 

Pier  and  Shed — Baltimore,  Md. — J.  S. 
Young,  Boston  and  Ellicott  Streets,  has 
engaged  C.  M.  Anderson,  324  N.  Charles 
Street,  to  prepare  plans  for  a  large  rein- 
forced concrete  pier  and  shed  for  their 
plant  on  Boston  Street.  Estimates  are 
being  received. 

Drainage— Monroe,  Ga.— Surveys  being 
made  for  the  Alcony  River  Drainage  Dis- 
trict, to  be  earth  excavation  with  float- 
ing dipper  dredge.  William  D.  Alexander, 
Engineer,  Charlotte,  N.  C. 

Wharves  and  Docks— Tuscaloosa,  Ala.— 
Reported  plans  being  prepared  by  Dr. 
George  Jacob  Davis,  Dean  of  the  engi- 
neering school  of  the  University  of  Ala- 
bama for  the  municipal  wharves  and 
docks  which  the  city  Intends  constructini?. 
Address  D.  B.  Robertson,  President  Citv 
Commission. 


Drainage  —  Owensboro,  Ky. — Drainage 
Commissioners  of  Daviess  County  consid- 
ering plant  to  drain  42,000  acres  at  a 
cost  of  $389,150. 

Flood  Protection — Columbus,  Ohio. — Re- 
ported plans  prepared  lor  liuod  protection 
in  Columbus  and  vicinity.  The  Directors 
of  Franklin  County  Conservancy  Dis- 
trict have  the  matter  in  charge. 

Floor  Gages — Fort  Wayne,  Ind. — Fori 
Wayne  &  Northern  Indiana  Traction 
Company  will  install  gases  at  auie.eul 
points  along  line  as  a  matter  of  flood  pre- 
vention. 

Levee  Work— Cairo,  III. — The  construc- 
tion ot  the  Dog  'looth  Levee  and  Drain- 
age District  is  in  a  preliminary  stage. 
Oldfleld  &  Brady  Company.  Cairo,  Kiisl- 
neeis;  L.  T.  Berthe,  Consulting  Engineer, 
Charleston,    Mo. 

Drainage — Kankakee,  III. — Reported  es- 
tablislinieiit  of  a  drainage  project  costing 
$57,350  is  contemplated  in  West  Kankakee. 
Address  County  Judge. 

Drainage — Sioux  City,  Iowa, — Prelimi- 
nary suiveys  and  estimates  being  pre- 
pared lor  straightening  IS  miles  of  chan- 
nel of  Soldier  Hiver.  Report  will  be 
completed  about  March  15  and  contract 
for  construction  let  about  June.  C.  Mor- 
larty.  Engineer,  600  N.  Bank  Building, 
Kioux  City.  J.  P.  Olander,  County 
Auditor. 

Drainage  —  Lawrence,  Kan,  —  Maple 
Grove  Drainage  District  Commissioners 
voted  $8,0U0  drainage  improvement  bonds. 

Drainage — Scandia,  Kan. — J.  A.  Camp- 
bell, Topeka,  engaged  to  make  a  topo- 
graphical survey  of  District  No.  1,  Ke- 
public  County. 

Drainage— Clarks,  Neb.— Merrick  County 
Drainage  District  No.  1,  near  Village  of 
Clarks,  comprising  about  11  acres,  voted 
Dec.  29  approval  of  plans  for  a  drainage 
system.  Contract  soon  to  be  let.  Donald 
D  Price,  Consulting  Engineer,  Lincoln. 
Neb. 

Dock  Construction— St.  Louis,  Mo.— 
Mayor  has  signed  the  ordinance  author- 
izing the  construction  of  a  municipal  dock 
of  reinforced  concrete  at  North  Market 
Street,   costing   $285,000. 

Levee  Improvement — Port  Arthur,  Tex. 
— Citizens  voted  following  bonds:  $180,000 
tor  storm  protection  levees,  drainage 
canals  and  pumps;  $6,000  garbage  crema- 
tory; $20,000  municipal  abattoir,  and  $25,- 
000  for  taking  over  the  pleasure  pier 
property. 

Jetties — Bandon,  Ore, — Port  of  Bandon 
Commissioners  will  construct  south  Jetty 
at  a  cost  of  $25,000. 

Irrigation — Lindsay,  Cal. — Directors  of 
newly  formed  Lindsay-Strathmore  Irriga- 
tion District  having  plans  prepared  for  a 
$1,250,000  irrigation  system,  including 
dams,  in  Kaweah  and  Yakohl  River  Dis- 
tricts, auxiliary  pumping  plant,  canals 
and  laterals  to  serve  15,000  acres. 

Irrigation  —  Los  Angeles,  Cal.  —  Chief 
Engineer  William  Mulholland,  of  the  City 
Water  Department,  has  been  instructed 
to  prepare  plans  for  a  $300,000  irrigation 
system  to  supply  surplus  water  to  San 
Fernando  Mission  Land  Company's  tract. 

Hydroelectric  Plant— Los  Angeles,  Cal. 
— Reported  California  Edison  Company 
contemplates  constructing  a  30,000  k.w. 
hydroelectric  plant  on  Kern  River  at  an 
earlv  date  and  probably  in  1918  will  con- 
struct a  $1,000,000  generating  unit  at 
the    Long    Beach    steam    plant. 

Flood     Protection — Los    Angeles,    Cal.— 

Election  soon  to  be  held  to  vote  bonds  for 
flood  control  work  and  reclamation  of 
washed  lands.  Matter  under  consideration 
by  Los  Angeles  County  Flood  Control 
Association  and  County  Board  of  Super- 
visors.    Harry  Lelande.  County  Clerk. 

Irrigation— Modesto,  Cal. — Modesto  Irri- 
gation District  will,  according  to  reports, 
make  improvements  to  the  main  canal 
costing  $275,000,  as  soon  as  Waterford  Irri- 
gation District,  adjoining,  purchases 
rights-of-way  from  the  Modesto  Irrigation 
District.  Waterford  Irrigation  District,  it 
is  reported,  will  construct  canal  and 
laterals. 

Drainage — Perrls,  Cal. — Reported  Board 
of  Supervisors  will  soon  let  contracts  for 
constructing  the  Brownlands  Drainage 
District. 

Hydroelectric  Plant  —  San  Francisco. 
Cal, — Railroad  Commission  has  authorized 
the  Great  Western  Power  Company  of 
California  to  issue  $5,000,000  convertible 
gold  bonds,  of  which  $1,500,000  will  be  used 
for  construction  of  a  second  transmission 
line  from  the  hydroelectric  Installation  at 
Big  Bend.  Butte  County,  to  Oakland,  and 
$250,000  for  construction  of  two  cable  lines 
across  San  Francisco  Bay  from  Alameda 
County  to  San   Francisco. 

Irrigation  —  Susanvllle,  Cal.  —  Citizens 
Dec.  24  voted  to  construct  Southern- 
lessen  Irrigation  System.  G.  E.  Bassett, 
County  Clerk. 

Dam — Flagstaff,  Ariz. — Reported  J.  B. 
Girard.  City  Engineer.  Phoenix,  engaged 
by  a  syndicate  to  construct  a  dam  to  be 
constructed  on  Colorado  River,  21  miles 
north  of  Peach  Springs  to  develop  60,000 
h.  p.  to  be  increased  later  to  400.000 
or  more  by  addition  of  other  units  and 
rlarop 
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BIDS     DESIRED. 

Canal  Work— Albany,  N.  Y.— Until  Feb. 
1,  by  W.  W.  Wotherspoon,  Supt.  Pub. 
Wka.,    for   State    Canal    work    as    follows: 

Contract  21  A,  Erie  Canal  Section  9, 
length  2.23  miles. 

Contract  No.  29  A  (revised),  Erie  Canal 
Section  4,  length  4  miles;  also  for  con- 
structing barge  canal   terminals. 

Terminal  Contract  No.  51,  Increasing 
height  of  dock  walls,  grading  and  surfac- 
ing terminal  site  on  south  side  of  Barge 
Canal  at  end  of  Church   Street. 

Lock  Gates  at  Dam— Wheeling,  W.  Va. 
—Until  Feb.  9.  by  U.  S.  Engineer's  Office, 
Wheeling,  for  furnishing  and  erecting  lock 
gates  for  Dams  Nos.  16  and  17,  Ohio 
River,   advertised  in   Engineering  Record. 

Drainage  Work — Mason  City,  Iowa. — 
Until  Jan.  17,  by  George  E.  Frost,  County 
Auditor,  for  constructing  Drainage  Dis- 
trict No.  26  and  Drainage  District  No.  27. 

Drainage  Ditch— Houston,  Tex.— Until 
Jan.  17  by  City  Secretary  for  construct- 
ing drainage  ditch  along  east  line  of 
Block  48  from  Westheiraer  Road  to  Col- 
lege   Park   Cemetery. 


PRICES     AND     LETTINGS. 
itlndicatea  award  o/  contract. 

A^Dredging  —  Boston,  Mass. — Contract 
for  dredging  in  iMeponset  Kiver  at  Milion 
Lower  Mills  (bids  opened  Dec.  27  by  Port 
Directors  of  Boston)  awarded  to  Gerrish 
Dredging  Company,  101  Tremont  Street, 
Boston,  at  23.4  els.  per  cu.  yd.;  about 
35,000  cu.  yd. 

AState  Canal  Work— Albany,  N.  Y.— 
Contract  for  constructing  Contract  73-A, 
Champlam  Canal,  between  Northumber- 
land and  Stillwater  (bids  opened  Jan.  4 
by  W.  W.  Wotherspoon,  State  Superin- 
tendent Public  Works),  reported  awarded 
Great  Lakes  Dredge  &  Dock  Co.,  of  Al- 
bany, at  J321,680. 

State  Canal  Work — Albany,  N.  Y.— See 
"Paving  and  Roads." 

A-Dredging— Brooklyn,  N.  Y. — Contract 
for  dreaglng  at  New  York  Navy  Yard 
awarded  by  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  to 
Coastwise  Dredging  Company,  Norfolk, 
Va.,  at  25%  cts.  per  cu.  yd.  (bids  opened 
Dec.   11). 

•f^Dredglng — New  York,  N.  Y. — Contract 
for  dredging  sUp  east  side  Pier  21,  Con- 
tract 1487  (bids  opened  Dec.  28  by  Com- 
missioner of  Docks  and  Ferries),  awarded 
P.  Sanford  Ross  Company,  277  Washing- 
ton Street,  Jersey  City,  N.  J.,  at  34.5  cts. 
per  cu.  yd.;  about  26,000  cu.  yd. 

^Dredging — Washington,  D.  C. — Con- 
tract awarded  by  U.  S.  Engineer  to  Mary- 
land Dredging  &  Construction  Company 
of  Baltimore,  Md.,  for  dredging  in  Ana- 
costia  River,  about  800,000  cu.  yd.,  at 
$44,000   (bids  opened  Dec.   18). 

A-Dredging  and  Dock — Miami,  Fla. — 
Contract  for  constructing  the  dock  and 
for  dredging  (bids  opened  Dec.  22  by  W. 
R.  Moore,  City  Clerk)  awarded  as  fol- 
lows: Channel  construction.  Bowers 
Southern  Dredging  Company,  Miami,  at 
$343,700;  dock,  Hillyer  &  Sperring,  Jack- 
sonville, $56,808.  For  unit  figures  see  Jan. 
8  issue  of  Record.  Isham  Randolph  & 
Company,  Engineers,  Continental  Bank 
Building,    Chicago,   III. 

♦Pier  and  Shed — Pensacola,  Fla. — Con- 
tract awarded  Eastern  Construction  Co. 
by  Gulf,  Florida  &  Alabama  R.R.  for 
erecting  a  shed  900  ft.  long  and  65  ft. 
wide  on  pier  at  Pensacola;  cost  $30,000. 

-i^Dredge  —  Carrollton,  III.  —  Contract 
awarded  Monighan  Machine  Co.,  Chicago, 
111.,  for  furnishing  a  dry  land  dredge  to 
be  used  in  connection  with  the  drainage 
work  here.  G.  W.  Whiteside,  Drainage 
Engineer,  Carrollton. 

tk-Dltch — Bemldji,  Minn. — Contract  for 
constructing  ditch  awarded  American 
Drainage  Company,  Thief  River  Falls, 
Wis.,  at  $52,500. 


Lincoln,  Neb. — L.  S.  Cass,  president 
Cedar  Rapids  &  Waterloo  Interurban 
Ry.,  Lincoln,  reported  considering  con- 
structing an  interurban  road  from  Lin- 
coln to  Beatrice,  and  on  12  miles  to  Vir- 
ginia,   Neb. 

Bethany,  Neb. — Omaha,  Lincoln  & 
Beatrice  Interurban  Hallway  will  ex- 
tend present  terminus  from  Bethany  to 
Omaha  this  year, 

Kansas  City,  Mo. — Kansas  City  & 
Tiffany  Springs  Ry.  Co.  secured  franchise 
from  County  Court  to  construct  a  line 
from  ICansas  City  to  Tiffany  Springs. 

Austin,  Tex. — Reported  the  Illinois 
Constr.  Co.  considering  constructing  an 
electric  railway  between  Austin  and  San 
Antonio. 

Dallas,  Tex. — Dallas  Electric  R.   R.   Co. 

will  spend  about  $80,000  in  paving  and  lay- 
ing new  rails  and  ties  on  Commerce  Street 
between  Houston  &  Texas  Central  ft.  It. 
and  Exposition  Avenue.  The  old  rail  will 
be  replaced  with  103-lb.  steel  girder  rails 
and  new  steel  rail  will  be  laid  to  take 
place  of  wooden   ties. 

Reported  Texas  Traction  Co.  ■will  re- 
build substation  near  Sherman  recently 
destroyed  by  fire. 

Oklahoma  City,  Okla. — Guthrle-Edmond 
Electric  Railway  Company  Incorporated. 
It  is  proposed  to  extend  the  present  Okla- 
homa CIty-Edmond  Interurban  to  Guthrie. 

Tacoma,  Wash.  —  Tntermountain  Trac- 
tion &  Power  Co.  Incorporated  with  cap- 
ital of  $500,000.  Among  incorporators:  I. 
M,  lies,  F.  B.  Chandler. 

Salem.  Ore. — Plans  being  considered  by 
Willamette  Valley  Southern  Electric  Ry. 
Co.  to  extend  its  line  from  Mount  Angel 
to  Salem  via  Silverton,  Macleavy  and 
Aumsvllle. 

San  Bernardino,  Cal. — Franchise  granted 
Pacific  Electric  Ry.  Co.  to  construct  an 
electric  railway  In  Orange  Grove  Avenue. 
L.  R.  Patty,  Clerk. 

San  Diego,  Cal. — San  Diego  Electric 
Ry.  Co.  applied  to  Council  for  franchise 
to  build  a  line  on  San  Diego  Avenue,  a 
distance  of  eight  blocks. 

Centervllle,  Utah. — Salt  Lake  &  Ogden 
Rv.  Co.  plans  to  double-track  line  from 
Centervllle  to  Wilcox,  about  3  miles. 

BIDS     DESIRED. 

Toronto.  Ont.— Until  Feb.  1,  by  T.  L,. 
Church  (Mayor).  Chmn.  Board  Control, 
for  No.  70,  street  cars  complete:  No.  70A, 
street  car  bodies:  No.  70B.  street  car 
trucks;  No.  70C.  street  car  motor  equip- 
ment; No.  70D.  street  car  air  brake  equip- 
ment :No.  70E,  copper  cables  for  street 
car  work:  and  No.  70F,  street  car  fare 
boxes. 

PRICES     AND     LETTINGS. 
iflndicates  award  of  contract. 

New  York,  N.  Y. — Following  are  four 
lowest  bids  opened  Jan.  10  by  Chief  En- 
Bir  r:T  Interborough  Rapid  Transit  R.R., 
16.^  Broadway: 

Webster  Avenue  Extension:  M.  J. 
Leahy.  1446  Prospect  Avenue,  $831,111;  A. 
L.  Guidone  &  Son,  Vanderbllt  Avenue. 
$8.38,765:  Rodgers  &  Collier,  $841,063.  and 
Penn  Steel  Co.,  71  Broadway,  $853,850. 

West  Farms  Extension:  A.  L.  Guidone 
&  Son,  Inc..  Vanderbilt  Avenue.  $105,915; 
Conners  Brothers.  64  W.  Elghtv-eiehth 
Street,  $108,000:  Post  &  McCord,  101  Park 
Avenue.  $116,000.  and  Penn  Steel  Co.,  71 
Broadway,   $118,000. 

Lowest  bid  for  constructing  the  Elehth 
Avenue  Extension  was  submitted  bv  Bat- 
tery Engineering  &  Contracting  (jo.,  17 
Battery  Place,  at  $336,000. 


Toledo,     Ohio.— State     Public     UUUtles 

Commission,  Columbus,  has  authorized 
the  Toledo,  Columbus  &  Ohio  River  R. 
li.  Company  to  Issue  $2,000,000  capital 
stock,  proceeds  to  be  used  for  Improving 
terminals  and  along  the  main  division 
and  for  improving  dock  property  in  To- 
ledo. 

St.  Paul,  Minn. — Reported  the  construc- 
tion of  a  tunnel  for  the  St.  Paul  R.  R. 
from  St.  Paul  to  Mmneapolis  from  Chest- 
nut Street  to  some  point  in  the  Midway 
District  Is  under  consideration.  The  civic 
Committee  of  the  Junior  Pioneer  Assoc. 
is  reported  interested. 

Seattle,  Wash. — Great  Northern  Ry. 
Company  (A.  H.  Hogeland,  Ch.  Engr..  St. 
Paul,  Minn.)  Is  reported  having  plans  pre- 
pared for  concrete  snowsheds  to  replace 
wooden  structures  In  Cascade  Mountains 
recently  wrecked  by  an  avalanche. 

Pavette,  Idaho. — Oregon  Short  Line  R. 
R.  (Carl  Stradley,  Ch.  Engr.,  Salt  Lake 
City,  Utah)  will  build  a  "Y"  In  the  Pay- 
ette Valley  yards  connecting  Payette  Val- 
ley tracks,  recentl.v  purchased,  with  the 
main  line  of  the  Oregon  Short  Line,  and 
will  erect  a  two-stall  roundhouse. 

Mexico.  —  Reported  Southern  Pacific 
R.  R.  of  Mexico  (R.  Castaneda,  Asst. 
Supt.,  Guadalajara  .lalisco.  Mexico)  Is  tak- 
ing steps  to  rehabilitate  their  line  In 
Mexico.  The  road  extends  about  1100 
miles  south  of  Nogales,  Ariz.,  to  Guadala- 
jara. 

PRICES     AND     LETTINGS. 
irindicates  award  of  contract. 

♦Washington,  Ga. — Reported  contract 
for  grading  of  the  Washington  *  Lincoln, 
ton  R.  R.  awarded  Morrow  Construction 
Company,   Atlanta. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


RAILROADS 


ELECTRIC  RAILWAYS 


PROPOSED     WORK. 

Albany,  N.  Y. — Public  Service  Commis- 
sion, Albany,  has  approved  the  franchise 
granted  to  International  Railway  by  city 
authorities  for  a  double  track  extension 
of  the  trolley  road  with  necessary 
switches,  etc.,  in  Skillen  .Street  from  the 
Military  Road  to  O'Neil  Street. 

Clearwater,  Fla. — Tampa,  Clearwater  & 
Island  City  R.R.  Co.  incorporated  to  con- 
struct a  railway  from  Clearwater  to 
Clearwater  Key,  2%  miles;  capital  $100.- 
000.  E.  W.  Parker,  Pres.  E.  T.  Roux, 
Plant  City,  Secy. 

Cleveland,  Ohio. — Cleveland  Ry.  Co. 
con.siderlng  spending  $934,370  for  track 
renewals  and  repairs. 

Mishawaka,  Ind. — Plans  are  being  con- 
sidered to  construct  an  electric  railway 
to  connect  Mishawaka  and  Indianapolis. 
Among  those  interested  are  D.  C.  Dunlap, 
Wilmette,  111.;  Degroot  Van  Beckermanof, 
Chicago,  111. 

Manitowoc,  Wis. — Surveys  being  made 
by  Green  Bay  &  Eastern  Ry.  Co.  for  pro- 
posed line  from  Oreen  Bay  to  Sheboygan 
via  Manitowoc. 


PROPOSED     WORK. 

Paterson,  N.  J. — In  the  annual  report 
of  the  New  Jersey  State  Public  Utilities 
Commission,  submitted  to  the  Governor, 
the  Erie  R.  R.  has  been  directed  to  abol- 
ish grade  crossings  In  Paterson  at  an  esti- 
mated cost  of  $3,000,000.  R.  C.  Falconer. 
.Sunt.  Construction,  506  Church  Street. 
New  York.  N.  Y 

Norfolk,  Va. — Norfolk  &  Western  Ry. 
(J.  E.  Crawford.  Ch.  Engr..  Roanoke.  Va.) 
is  reported  considering  electrification  of 
the    entire    Pocahontas   division 

Nashville,  Tenn.— Reported  Gulf.  Mobile 
&  Northern  Ry.  Company  of  Hardeman 
County  incorporated  to  build  a  railroad 
from  some  point  in  Hardeman  County  be- 
tween boundary  line  of  Tennessee  and 
Mississippi  and  passing  through  Madison 
County.  Tenn..  at  or  near  Jackson.  In- 
corporators, W.  Bate  Williams,  Sam  P. 
Walker,   and  others. 

Birmingham,  Ala. — The  Atlanta,  Bir- 
mingham &  Atlantic  R.  R.,  recently  reor- 
ganized, is  to  construct  20  miles  of  rail- 
road into  Cahaba  coal  fields.  E.  T.  Lamb, 
Receiver. 

Springfield,  Ohio. — The  elimination  of 
grade  crossings  throughout  the  city  Is 
under  consideration  by  the  City  Commis- 
sion and  the  railroads. 

Springfield.  Ohio. — City  Commission  (E. 
F.  McGilvray,  Pres.)  is  considering  grade 
crossings,  partlrularlv  at  East  Main 
Strepl. 


PROPOSED     WORK. 

Boston,  Mass. — It  is  proposed  to  erect 
a  7-story  and  basement  brick  annex  to 
the  Public  Library  at  a  cost  of  $164,000. 
according  to  plans  by  Joseph  McGinnIss, 
16  Arlington  Street.  Address  Trustees 
Public  Library,  Copley  Square,  H.  G. 
Wadlin,  Librarian. 

Brooklyn,  N.  Y. — Plans  filed  for  7-story 
brick  annex  to  Brooklyn  Hospital;  cost 
$80,000;  also  2-story  brick  superintendent's 
residence;   cost   $20,000. 

Bridgeton,  N.  J. — A  movement  on  foot 
here  to  erect  new  city  hall  costing  about 
$30,000.     Address  City  Clerk. 

Camden,  N.  J. — Contract  about  to  be  let 
for  stone  library  donated  to  city  by  Vic- 
tor Talking  Machine  Company.  Karcher 
*  Smith.  Archts..  34  South  Seventeenth 
Street,   Philadelphia,  Pa. 

Jersey  City.  N.  J. — Plans  prepared  for 
community  house  and  open-air  swimming 
pool  to  be  erected  at  Reservoir  Play- 
ground In  Hudson  City  section.  Harry 
Moore,    Commissioner  Public   Grounds. 

Morristown,  N.  J. — Preliminary  plans 
beirsr  preTinrpri  bv  Francis  G.  Hassel-nan. 
30  East  Forty-second  Street.  New  York, 
for  All  Souls'  Hospital  building;  cost 
about    $90,000. 

Charlerol,  Pa. — School  bonds  amounting 
to  $26,000  sold.     Address  School  Board. 

Gettysburg,  Pa. — Board  Trustees  of 
Gettysburg  College  decided  to  erect  addi- 
tion to  College  Chemical  Laboratory. 

Johnstown,  Pa. — School  Directors  of 
Upper  Yoder  Township  considering  plans 
for  rebuilding  Stutzman  School  recently 
destroyed  by  fire.  Curtis  Barnhart,  Pres. 
Board  of  Directors. 

Philadelphia,  Pa.— School  District  of 
Philadelphia  purchased  land  near  Junction 
of  Byberry  Meeting  House  Road  and 
Bristol  Turnpike,  in  Thirty-fifth  Ward, 
on  which  it  proposes  erecting  school  for 
truant   children. 

Contract  about  to  be  let  for  erecting 
power  house  at  Philadelphia  Institution 
for  Feeble  Minded  at  Byberry.  Dr.  Kru- 
sen.  City  Director  of  Health  and  Chari- 
ties. 

Pittsburgh,  Pa.  —  Preliminary  plans 
being  prepared  by  Janssen  &  Abbott,  Cen- 
tury Building,  for  three-story  brick  addi- 
tion to  Western  Pennsylvania  Institute 
for  Blind  on  Bellefield  Avenue.  Address 
Board  of  Trustees. 

Wilmington,  Del. — Board  of  Education 
sold  $150,000  bonds  for  erecting  and 
equipping  addition   to  High   School. 

Charleston,  W.  Va. — Plans  being  pre- 
pared by  H.  Rus  Warne,  Charleston  for 
three-story,  brick  and  stone  school;  cost 
$35,000. 

Warwood,  W.  Va. — R.  A.  Alexander, 
President  Board  Education  Richland  Dis- 
trict, care  of  Bank  of  Woodward.  Wood- 
ward, will  Jan.  22  sell  $85,000  school  bonds. 

Ashevllle,  N.  C. — Plans  being  prepared 
by  W.  H.  Lord,  Asheville.  for  the  higli 
school.  Contract  will  not  be  let  for  sev- 
eral weeks.     Harry  Howell.  i=!>ipt.  Schools. 


Charlotte,  N.  C— Wheeler  &  Stem  of 
Charlotte  are  architects  for  hospital  and 
sanatorium  to  be  erected  in  Elizabeth  sec- 
tion;  cost  about  $50,000. 

Durham,  N.  C— C.  Howard  Lloyd,  Har- 
rlsburg.  Pa.,  is  architect  for  the  proposed 
two  schools.  Address  Board  of  Educa- 
tion. 

Ooitewah,    Tenn. — ^James    County   voted 

S^fi.OOO     bonds     for    school    consolidation. 
Address  County  Clerk. 

Lexington,  Ky.— Anderson  &  Frankel, 
of  Lexington,  selected  to  prepare  plans 
(or  the  8-room  grammar  school.  J.  O.  H. 
Smith,   Secy.   School  Bd. 

Alliance,  Ohio.— School  bonds  amount- 
ing to  $100,000  have  been  sold. 

East  Liverpool,  Ohio. — Market  House 
bonds  amounting  to  $40,000  will  be  sold 
January  18  by  James  A.  Kenney,  City 
Auditor. 

Galllpolls,  Ohio.— Contract  soon  to  be 
let  by  Dr.  C.  E.  Holzner,  Second  Street, 
for  erecting  three-story,  68  x  80-lt.,  brick, 
stone  and  tile  hospital;  cost  about  $2&,0u0. 
F.  L.  Packard,  Archt.,  Hayden  Building, 
Columbus. 

McCutchenvllle,  Ohio. — School  bonds  for 
$40,000  will  be  sold  Feb.  1  by  J.  L.  Bare, 
Clk.  Bd.  Educ,  McCutchenvllle  Rural 
School  Dtst. 

Nevada,  Ohio. — School  bonds  amount- 
ing to  $35,000  voted.  Address  School 
Board.    . 

Toledo,  Ohio.— $450,000  of  the  $1,000,000 
school  bonds  have  been  sold. 

Plerceton,  Ind. — Township  Advisory 
Board  reported  voted  $34,000  bonds  to 
erect  new  school.  Address  Town  Clerk, 
Pierceton. 

Tipton,  ind. — School  bonds  amounting 
to   $36,000  have  been  sold. 

VIncennes,  Ind.— J.  W.  Gaddls  of  Vln- 
cennes  engaged  for  proposed  brick  and 
stone  Central  School,  to  consist  of  S6 
rooms,  auditorium  and  gymnasium;  cost 
$138,000. 

Chicago,  III.— Chief  of  Police  Healey 
plans  for  this  year  erection  of  eleven  new 
police  stations  to  Include  a  central  station 
costing  approximately  $1,000,000,  probably 
on  Madison   Street. 

Atlgo,  Wis.— High  school,  recently  de- 
stroyed by  fire,  will  be  rebuilt  Address 
Board  of  Education. 

Sheboygan,  Wis.— Erection  of  a  new 
high  school  to  cost,  including  site,  lloO,- 
000,  is  under  consideration.  Address 
Board  of  Education. 

Belmond,  Iowa. — Election  is  to  be  held 
Jan.  12  to  vote  $65,000  bonds  to  erect  a 
high  and  grade  school,  to  be  two-story, 
brick,  and  cost  $70,000.  Plans  being  pre- 
pared by  L.  G.  Lockhart.  St.  Paul,  Minn. 
Contract  will  be  let  about  February. 

Mount  Pleasant,  la. — Election  soon  to 
be  held  to  vote  $20,000  bonds  to  erect  new 
grade  schooL  Address  Board  of  Educa- 
tion. 

Duluth,  Minn. — City  Council  authorized 
purchase  of  site  at  Twentieth  Avenue. 
East,  and  London  Road,  and  will  erect 
in  spring  municipal  garage  and  ware- 
house.    Address  City  Clerk. 

Eveleth,  Minn.- W.  T.  Bray.  Duluth. 
engaged  as  architect  for  the  high  school. 
Probable  cost  $200,000.  B.  O.  Guenning, 
Supt.   District  39. 

St.  Paul,  Minn. — A  four-story  addition 
is  to  be  erected  to  St.  Luke's  Hospital, 
Smith  Avenue  and  Walnut  Street;  cost 
575.000.     Address  Board  of  Trustees. 

Thief  River  Falls,  Minn. — Marshall, 
Roseau,  Pennington  and  Red  Lake  Coun- 
ties have  united  and  will  erect  a  tubercu- 
losis hospital  at  Thief  River  Falls.  Noth- 
ing  definite  has  been  done  In  the  matter. 
Address  County  Clerk,  Thief  River  Falls, 
Minn. 

Quniter,  Kan. — Plans  being  prepared  by 
H.  B.  Winter.  Manhattan,  for  a  Rural 
District  High  School  to  cost  $20,000. 

David  City,  Neb. — R.  A.  Brady  &  (Com- 
pany, Hastings,  are  architects  for  two- 
story  and  basement  brick  and  stone  high 
school  to  cost  $60,000.  H.  P.  Schaaf,  Secy. 
Board  Education. 

Austin,  Tex. — All  bids  opened  for  erect- 
ing two  dormitories  at  State  Industrial 
Training  Schools  for  Girls  rejected  by 
Board  of  Managers  as  being  In  excess  of 
$40,000   appropriation. 

Pullman.  Wash. — Board  of  Regents, 
Washington  State  College,  adopted  plans 
for  armory,  dairy  barn,  farm  engineering 
and  mining  buildings  to  be  erected  In  the 
spring;   cost   $250,000. 

Walla  Walla,  Wash.— Election  to  be 
held  Jan.  22  to  vote  $139,000  bonds  for 
addition  to  high  school  and  $61,000  bonds 
for  erecting  grade  school  on  Ninth  Street. 
Address  School  Board. 

Long  Beach,  Cal. — An  election  soon  to 
he  held  to  vote  bonds  for  erecting  two 
intermediate  schools,  each  to  cost  $125,- 
000.     Address  Board  of  Education. 

San  Bernardino,  Cal. — Contract  soon  to 
be  let  for  erecting  the  administration 
bvillding  at  the  county  hospital  to  be 
four  story  and  basement.  90  x  56  ft.; 
have  two  wings  each  two  story  and  base- 
ment,  one  wing  180  x    40  ft.    with  a   two- 
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wPne   sl^'I'iT^^"    :^    56    ft.,    the    other 
iV°f   ??   ?.  *^„'t-    with    a    ward    bulldine 


PRICES     AND     LETTINGS. 
itindicates  award  of  contract. 


Ebenezer,  N.  Y. — Congregation  of  Evan-  Evansvllle,  Ind. — Reported  contract  soon 

gelical  Keformed  Church  decided  to  erect  to   be   let   for   5-story   addition   to  Lincoln 

„      .      „                                                                      new   edifflce   costing   $20,000.      Rev.    H.    H.  Hotel.     C.  Shopbell  &  Co.,  Archts.,  Furni- 

Montpeller,      Vt. — Following      are      bids     Schultz,   Pastor.  ture   Exchange   Building,    Evansville. 
»jj             opened  Dec.  30  by  State  Capitol  Commis-         „         „     ..,„„,                         ^    ^ 

Address      sion    for  granite   to   be   used    in    the    new     ,  New    Vork,    N.    Y.— Plans    prepared    by  Detroit,     Mich.— George     D.     Mason     8u 

htate  Library  to  be  erected  near  the  Capi-     James    Gamble    Rogers,    470    iourth    Aye-  Giiswold    Street,    is   arctiitect   for   $500,000 


'7    ?    KK    7.   '",-."■.  """,  "    ward    building 
r.,„.       T.  f  •      *^o®'    exclusive    of    furnlsh- 
mS  a~',S^h^*'°"^H^?■«»»•     Other  build- 
w§l        ii^h?*  erected  later.     Lyman  Far 
»eii,      Archt.,      Los      Aneeles  ■" 

County    Board    stl^ervisore 

b«y,''^hJ^Aix"l;r^'*'"  °'  Lescher  &  Kib- 

wart     building    at    Sta°e  "coU^l"*  ^^^'hf     f50.60b     on     granite"  cut"   and"*'deUver"e'd;     Church,   at   a21   Madison  Avenue. 


tol:     Marr  &  Gordon,  Barre.   Barre  gran-     ""e,    for   $100,000    7-story   fireproof   parish     addition  to  be  erected  to  Masonic  TemDle 
ite.     $59,600    on     building    complete,     and     house    for    Madison    Avenue    Presbyterian     o„    Lafayette   Boulevard. 


chfdi^  ?[;?^'5!y  "»•  -^y  laborrcosV,  in 
drsM  'Jti^"'#'""^'  ^^"^  »25,000.  Ad 
aress    State    Enginter.    Phoenix. 

BIDS     DESIRED. 


Woodbury    Granite    Company     Hardwiclj'  Plans  filed  for  erecting  following  build-         Peoria,    III. — Peoria    Board    of   Trade    Is 

$67,189;  Jones  Brothers  Company    Boston'  mgs:      Two    6-story    bricli    tenements    at     reported  taking  steps  to  erect  a  building 

Mass.,     $68,898;     and     J.     B      San'quinette'  Sixth  Avenue  and   Tenth  Street  for  Citi-     costing  $80,000. 

Barre,     $83,908;     E.     R      Fletcher      West  ^ens   Investing  Company,   total  cost   $95,- 

Chelmsford,   Mass.,   $62,500                '  000,    Louis  A.    Sheinert,    Archt.,   194  Bow- 


Mllwaukee,    Wis. — Plans  being  prepared 


Bocton,    Mass  — Renortert    rt«.«i,«rf    „    ..i  *Attleboro,     Mass.— Contract     for    con-  street  and  Haven  Avenue  for  Filrose  Con- 

Feb.    15,    bv    Librarl*  Denartm1,r,r  n.,"""  Struct. ng  U.   S.   Post  Office  awarded  King  struction   Company,   cost   $70,000,    Gronen- 

Boston.  for  additions  to  HhrL^v      P?'h*=K?'  dumber  Company,  Charlottesville.  Va.,  at  berg  &  Leuchtag,  Archt.,   303  Fifth  Ave- 

cost   $170  000      Jo?    \fl^i,r.rf=*-  A^'^??°''JS  »S1.<T5.  nue;  8-story  apartment  house  at  42  West 

A,1?„I;.!._-  o:i..-'°S,;-McGmnlsS,    Archt,.    16  _  Sixtv-..ieventh    str««t    for    so    West    Sixtv- 


T^r^  ^JcK^k^aAme,^..^    mth     I-^LfiS"'??".,^"^!^^  ^'^l!^';?, Ji^f'^  ">  ^! 


Arlington  Street,  Boston 


Sixty-seventh    Street   for   50   West   Sixty 


Pa«*      Uat.*«««..H       /^.«K-      T^  II 1  .jtAi.j-o^vciiLii    oLic<3L   iui    uu    »*cot    ^iAi.j        AjocKeiiooru,    i-ta.   i_;rosse,    engagea    to   pre- 

fe1f'low''e?f*h?S^onS°"5-T;™!?^"|„v,^/„1     Seventh_Street,   Inc..   cost   $325,000    (about     pare  plans  tor  theater  to  be%1ected  ?ext 


fntil  Jan     is    hv   5^hV,VMh«„       ^  ,         ,i,™  i„„      .  i.Ti"'     ^"nn-— ^  o"owing     are     seventh   Street,   Inc.,   cost   $325,000    (about 

•>..  ;iV,„    S'  .    •    "5    Sehoolhouse  Comm  s-     three  lowest  bids  opened  Jan.  3  by  School     too     tons    steeh      Shane     X-     Rradv     Inc 

';\';^°l,£:,L°T»«"ey,  Chmn.).  for  erect-     Building  Committee  for  erecting  the  high     Archts.      220    West    pSrtv^second  "^Street:' 


erected  in  the  spring  on  State  Street  for 
Metropolitan  Investment  Company,  290 
Third  Street. 

Sparta,     Wis. — Reported     Parkinson     & 
Dockendorft,   La   Crosse,   engaged   to  pre- 


spring    on    South    Water    Street    for    Otto 


^^.J^^..^^^^nnrJ^^     ?nilS?YleA^I^?'$&S^c?"'T^.«^'ll.^y     &'j;|l!tsrea,fy°ttmp^:nT.^otirco^?1?2r 


Sioux   City,    Iowa. — American  Brokerage 

;i„- r.„™„A„.     IT V  •-  •c'-.i. -r;r.;=^»*-  "^■—.j      neisiiLs  iveuiiy  v-uiiiuauy,  luiai  coai  »i/iu,-     Company    (M.    K.    Hanson     Pres.)    Incor- 

.     .--.000.  5-ompan>,  Yonkers,  N.  Y.,  $89,tS8.    Lowest     000,   Chas.    Schaefer,  Jr.,  Archt.,  401  Tre-     porated   and    intends    erecting   an    8-story 

Yonkers    N    Y  — T-nHi  i.„    -i^    ..     t,       ^     h    /Ei°™^?"S^  "•"°  ^en'ilating  was  John     mont    Avenue;     two    5-story    brick    tene-     Hrepioof    building    to    cost    $205,000;    also 

•  T"  ^;~V„  "li?"-  ^T;, by  Board     H.   Cooney,   Harrison,   N.   J.,  at   $21,470.         ments  at  Burnside  and  Davidson  Avenues     adjoining   this    building   a   club   house    for 


Streets.    Dorchester.     Security   $35, 


wv?",  *  S"'?P'y  <Edw.  P.^Valsh 
^f^^;,>i°S  f*.*^"?/'  addition  to  Munici- 
pal Tuberculosis  Hospital.  Including  ma- 
sonry. carpentr>-.  electric  work,  etc 

R^^"P'  '*-?'■''•  "I*-  J— Until  Jan.  19.  by 
Board  Fire  Commissioners  Xeptune  Town- 


j,i.r.-«    nit„     M      I      ^     .       .    ,       ...  'or  Chas.   M.    Rosenthal,    total  cost   $100,-  the  farmers. 

-^Jersey    City,     N.     J. — Contract    for    the  nOO     Oronenhertr   *    Tpiichta?     Archtq      in'?  „        .J.,        ..                  „ 

steel   work,   about   2000   tons,   on    the    new  Fifb    Avenue     four   5  stSivtenemeM^  .    ^,%'^^'''':     Minn.  —  Erection      of     $40.00u 

county    jail    awarded    Fagan    Iron    Wks..  175th  Strict  and  Week!  Avem?rfOTSt?afa  building     for     Elks     Lodge     contemplated 

Fni.i->o»T,th  air^^t                                                 '  i'oin  oireec  an<i   vveeKS  Avenue  lor  strata  hprp       Arfrlroso   r-hn  rmnn    RuiiHir.o'    r-^i.,. 


Fourteenth  Street. 


Realty  Comnany,   total  cost  $200,000.  Mat- 


I^Cresson,      Pa.    —    Contract      awarded      tbew  J.  McQuillan,  Archt..  39  East  Forty- 


here.      Address   Chairman    Building   Com- 
mittee. 


snip,    Corliss    Avenue    (Wm.    R.    O'Brien  Charles   Hood  of   Pittsburgh   for  erectine  second    Street;    7-story    fireproof    garage,         Duluth,  Minn.— Contract  will  soon  be  let 

Secy.),  for  erecting  Are  house  with  heat-  Union  Chapel  at   State   Sanitarium  storage  and  factory.  418  to  426  Lafayett-     f"'    ««"  """   v     ,,     r.     a     -d.. :,,,-. —      t:.    r. 

4     1?  *'  Hamilton.     Clinton  B    Cook  Street,    for  John   Wanamaker.   cost   $100^ 

Archt.,  Asbury  Park.                                        '  -A-Spring    City,    Pa. — Contract   for   erect-  000,     William     Steel     &     Sons     Comnany, 

Newark     N     I      TT^tii    t ,0  1.      „  '"6    hospital    buildings    for    Pennsylvania  Archts.,     1600    Arch    Street.     Philadelnhia, 

gS^A^-^hulS-I^T  IR  ^F  Kl>3""-"crra'nT'"^o?ts'\Z;''''%^.^l,^  ZrlS'^  ^ rZ&r^r'"''^  ^'^^  ^ 

lf^:At%^S^^T\^^^^^^  i^h&lbh.r'''-     ^^"'^     ^'"«     ^^'X^'^^-         Watertown,    N,    Y,-North    Side    Ceme 

!^"eratWeequahc  Park.  Newark.    Sep-  _  terv     Association     win     erect     a     Sinn  00. 


fr'^1  wor*)t'°!i:.'^'"'"^l""^-.  ?'eating\'nd  file 


_  ,,,        _.  ,  tery     Association     will     erect     a 

"1?"^  Ohio. — Lowest     bid     opened     mausoleum. 


storage  and   factory.   418  to  426  Lafayette     for    $60,000   Y.    M.    C.    A.    Building.      F.    G. 
'  .     -        -  •  •  •  German,  Archt.,   Exchange  Building. 

International  Falls,  Minn. — Odd  Fellows 
plan  erecting  lodge  building  here.  Thomas 
Tronson,    Chairman    Building    Committee. 

Minneapolis,  Minn. — Reported  Iron  State 
Realty  Co.,  Minneapolis,  will  erect  three- 
story  apartment  buildins  at  1001  Sixth 
Street  S.;  estimated  cost  $75,nno. 


$100,000 


Proctor,      Minn. — Duluth,      Missabe      & 


JLi  J  ^.°''^:  K,  ^-  Wright,  no  E.  Twenty.  Dec.  30  by  Board  of  Education  for  erect- 

tmrd  street.  New  York,  N.  Y.,  Archt.  '"K  school  submitted  bv  George  Georgen 

n.   /<„«    «...        ,,  ^°"'   Hamilton,  at  $27,418. 
i»        S    7'  Ohio.— Reported  desired  until 

i  .,'„,.         I   erecting   centralized    school.  ^  *Ierre    Haute,    Ind. — Contract   awardea     hsroaawav   (j<-    h.   j.   KnoDlock,   E 

H«r2rL„  o  V     ,  ?^e"t,    59    X    80    ft.,    for  by  School  Board  for  erecting  Eliza  War-     Treas.);  "estimated  cost  $150,000.  o*    o      ,    ...  „•,.        t^- 

Harrison  School  Dist.     E.  H.  RIckett.  274  ren    Public    School    to    A.    W.    Stoolman  St.   Paul,  Minn.— Milton  Dairy  Company 

Twelfth  Avenue,  Columbus,  Archt.  Champaign.   III.,  at  $52,989,   and  nlumbing        Jersey  City.  N.  J.— Plans  being  prepared     Jif"'  .erect    J30.000    fireproof    building    on 

to  Prox  &  Burget.  Terre  Haute,  at  $12,500.     by  R.  B.  Morrison,  135  Front  Street,  New     Franklin  and  Chestnut  Streets. 


Yonkers,    N.    Y. — Plans    being    prepared 
for  clubhouse  to  be  erected  in  the  spring  _ 

for    Hudson    River    Country    Club,    North      Northern    R.    R.     reported    planning    con- 
*J*^'^.  ^^      J  — Contract   awarded     Broadway   (F.   H.   J.   Knoblock,   Secy,  and     struction   of  a  round  house  here. 


•J'-'bourne,        Ohio,— Reported        desired 

until  Jan.  31,  by  Board  of  Education   (A.  •Muskegon,     Mich.— Contract    for    con- 

u.     Humes.     Pres.)     for    erecting    school,  structing   addition    and    remodeling   V.    S 

D  SL  ■•    S?*"";    Archt..    310    1900    Euclid  Post  Office  awarded  Mayben  .t  Freuchtel, 

Building,  Cleveland.  Gadsden,  Ala.,  at  $63,666. 

^^°'iJ*^"l*' „     Ohio.— Reported       desired  •College     Station,     Tex.— Contract     for 


York.'     for    addition     to     clubhouse;'    cost     ,   ^-    ^-    Youngman,    309    Dispatch    Build- 
about  $30  000  '"S.    contemplates    erecting    in    spring    a 
Enlargement  of  St.   Stenhen's  Episcopal     7-story,     brick     and     concrete    store    and 


Church     on    Union     Street    contemplated. 
Rev.   Sydney  Sweet,  Pastor. 

Philadelphia,     Pa. — Folsom    &     Stanton, 


hotel    building    on    Seventh    and    Jackson 
Streets;   probable  cost  $250,000. 

William     Hamm,     of     Hamm     Brewing 
Company,    681    E.    Minnehaha    Street,    will 


until  Feb.  5,  for  erecting  2-story.  80  x  87-     erecting  hospital  building  'for  Texas  Agri-     I'i^i'  W^lnx!t<strpp7  ^rl°'^»r^^^  erect  hotel  on   site  of  Odd  Fellows  'block 

n.     Ri-hool     for     Washington     Township,     cultural  and   Mechanical  Colleee  awnrrtert     ixr.t  „rL'l.    ,.   ..Srh.  ^^e    a,.'^°"i*.ects    for     ^t   Fifth   and   Wabasha   Streets;    probable 


u.  ..   ...  i.     agton      Township 

Probable  cost  $25,000.  J.  J.  Warner.  Clk 
Township  Bd.  Educ.  Stoutsville.  R  Z 
f-awson.  Archt.,  209  Brunson  Bulldlngi 
Columbus. 


r      Hpdri^i?    (?nn^?i„nH   *^V""""''^''     four-story,   34  x   75-ft.,   brick  and  marble 
n?«S'n?7  ^xt"1';".^1'°"  ^.S.PrPi'}!-     club   house   to   be  erected   at   3416   Locust 


and   Wabasha   Streets;    probable 
cost  $500,000. 


ans 
basement 


Oaiisis    at  tw  i\->7      AT^Vt  .i,V«„  1 TC.-^'  ciuD   nouse   10    oe  erectea   at   34itj   JjOcusi 

ders^     I     E    'joLs^n     Waco     jqTi^^^^  Street   for   Phi    Sigma   Kappa    Fraternity.  North      Platte,      Neb.-Tentatlve     pi 

R    Wright  Construction   Cnm;,nnv'i^»ii.^-  „Pla"S    being    prepared    by    Ballinffer    &  prepared     for    three-story    and     basem 

$39  977-    and    Walsh    &    Rin^v^qani,.'  Perrot.     Methodist     Building,     for     $50,000  Roman    Catholic    parochial    school    to    be 

Sugar    Grove,     Ohio.-Reported     desired     ton'io,   '$42,085.      R     AdelspeJgl?,'  Profe^Si^  Roma^  Cath^/ic'^  rhL^.S^°°l  °^,f»*^  ^^^^^^^  erected   here;   cost  about  $20,000. 

until  Jan.  27.   by  Board  Education   (L.  A.     ot  Architecture.                                  ^ruiessor  Roman    Catholic    Church    at    Fifth    Street  ,,...,  ... 


Carpenter.  Clk.)  for  erecting  school.  E 
S.  Mathenv.  Archt..  710  Harrison  Build 
Ing,  Columbus. 


and  Girard   Avenue. 


Galveston,     Tex. — Following     are     four 


Dallas.       Tex.  —  Higginbotham-Bailey- 
Logan  Company  (W.   B.  Williams,  Secy.). 


lowest  bids  onened  Dpc    -ifi  h,7«,.n.r.-.H=iVr„  .    anarpsourg.    Pa. — Contract   about   to   be  902%    Commerce    Street,    will    erect    addi- 

Architect    wIsMngton    D    C     fn?  r^mnrt^  let  for  $100,000  edifice  to  be  erected  here  tional    S-story    and    basement,    reinforced 

_.  „     „ - „...     22.     by     eling    US     Post    Office- '   o'  F     F?^ch»;  f<"-  St.   Mary's  Roman  Catholic  Church.  -^"      -*""'     —     >--=--     —■••>■—    — 

r:25X„";..^^^i?".:^S?.h°ol.   Tr"''tee.    for     Bullying     Company      Galve^ton^'    m?m; 


Brownstown.     Ind.- Until     Jnn 

.dgar    M.    Ferguson.    School    Tri 

erecting  two-story  brick  school. 


concrete,     steel    and     brick    building    on 
Jackson    and    Lamar    Streets;    cost   about 


Reported     plans    completed     for    three- 


Newport  ConiVact  ne  *  FnlTne^Hn^''?'':^^"'  Wllklnsburg,  Pa.-Plans  being  prepared  $200,000. 

e     .u      =     ^       .  pany    NewSSrt  New^    vf     U9M^-^a^^T.'  ^^    ^'''en    &    Harlow,    305    Fifth    Avenue,  Repor 

„Jhi"*?»„  ^tP^V    '".''r-;^*P<"1?<'      desired  Son     Blah^      Monfjomery"    Alk      's«m'  iT;"-"''"""^!;.-    ^°';   t^o-story    and    basement  story  hotel   to  be   erected   here   for  B.   L 

^^-L-i^"- »"■    by    Advisory    Board    Penn  Frank     M      We^kfev      Porfsmm.th      '-^n  '  Masonic   Temple   to  be   erected   on    South  Fielder  of  Sherman;  cost  $30,000. 

Township,  for  erecting  consolidated  school  $44  m              vveaKiey,     Portsmouth.     Va.,  Avenue;   cost  about  $50,000. 

""  .    .i^JL^*^?^!'    Comers.      Probable  '       '  Waco,   Tex.— Plans    prepared   bv   Milton 

0»Vv    Tn'rt           Herbert    Erickson.    Archt.  •Belllngham,       Wash.  —  Contract       for  Washington,      D.      C— Almas      Temple,  W    Scott  .&  Company  of  Waco  for  3-stor}- 

.ary,    ina.  erecting     addition      to     the     hieh     school  Order  of   the    Mystic   Shrine,    contemplate  and     basement     apartment     house     to     be 

Chicago.    III.— Until    Jan     24     by    First  awarded  as  follows    (contractora   of  Bell-  erecting  $200,000  Memorial   Temple.  erected    on    Austin    Street    for    Wilbur    F, 


Cavalry    Armory.    T.    N.    G.    Commission  'n^ham):       General     construction,     Head- 

rCol.  Milton  F.  Forman.  Pres,).  at  office  of  "P'^'  ^  Baumeister      &      Klueter,      $93,374; 

Hon.  J.   B    Delblka.  130  N.  Fifth  Avenue,  P'umblng.    Supar    Bros.,     $4,660;    heating, 

Chlcajto.  for  erecting  armory  building  for  C'"''^*°P*'er    &     BIythe.     $15,446.       F     B, 

riM_.   ^ ._.      „ .     ^..     .         .n    .  Graves,  Secy.   School  DIst  No.  301. 


J.    G.    White    Engineering    Corporation,     Crawford;    cost    approximately    $40,000, 
43    Exchange    Place,    New    York,    has    se- 
cured contract   for  the   engineering  work 


Los    Angeles,    Cal. — Los   Angeles    Public 


First  Cavalry,  Se'>arate  bids  for  plumb 
ing,  heating  and  ventilating,  electric  wir 
Ing,   electric   elevators,    ash   elevator,   etc 

Forest     Park.     Ml.— ' 

Board  Kdurntlon.   Sprl .  ,  ..„.^.  ..,.„^  , ^^...y. 

No,     18«     fKleanor    Matheny.     Secy.),    for     Company  of  San  Francisco,  at  $74,149 
erecting     high     school     for     Forest     Park 
Wni,   B.  Ittner  ft  Geo,  H.   Helmle.  Assoc 
Archts..  Ferguson  Building,   Springfield. 


in     the     improvements     contemplated     to     MarTset  Company  is  reported  taking  steps 


to  erect  two-story  brick  or  concrete  mar- 
ket   building   2000    ft.    long,    and    six-story 


Benntng  steam  power  plant  of  the  Poto 

mac    Electric  Power   Company.    Washing-  ^                ,^                  .  -  ,     ,       ,      .-    .,^- 
•Oakland,    Cal,— Contract    awarded    bv     *9"'  ^-  '^  ■  which  will  Include  installation  concrete  warehouse  and  wholesale  build- 
Board  of  Supervisors  for  erecting  women's     °f  an  additional  15,ono-kw.  generator  and  mg.    500    ft.    long,    on    present   site   of  the 
II.— Until     Jan      25      by     ball  and   dormitory,   the  first  unit  of  new     enlarging  of  the  power  plant  building  by  car  barns  of  the  Pacific  Electric  Ry.  Com- 
SpHnerfleld  School  'Dist      county  infirmary  plan,  to  Larsen-Sampson     i"e   construction    of   necessary   extensions  Panv,    on     East     Seventh     Street.       John 


Union  Grove,  Wis.— Renorted  desired 
until  Feb,  1.  by  .State  Board  Control. 
Madison,    for    erecting   3-8forv   and    base 


•Richmond,  Cal.— Contract  for  erecting 
city  hall  awarded  Williams  Brothers  & 
Henderson,  Holbrook  Building,  San  Fran- 
cisco,  at  about   $28,525. 

•San  Diego,  Cal. — Contract  for  erecting 


to  accommodate  the  new  machinery  Parkinson.    Architect.    Security    Building, 

The    Panama-Pacific    Warehouse    Com- 
Orlando.  Fla. — Plans  being  prepared  for     pany    has    been    organized    by    Moores    & 
Masonic    Temple    to    be    erected    on    East     Dunford,    10   S.    La   Salle   Street,    Chicago, 
Central    Avenue.      George    McCulIough    of     HI--     A.    B.    Cass,    President    Home    Tele- 
Orlando,   Member  Building  Committee,  phone   Company.   Los   Angeles,   and   other 

local  men,  and  has  applied  to  State  Rail- 
New  Orleans,    La. — A  15-story  annex  Is     road    Commission   for   permission    to   issue 


ment  Home  for  Feehle  Minded      Proboble     5f     *?'    °".  ?i9'i'i   ^    awarded    Rambo    &     to  be  erected  to  DeSoto  Hotel  on  Baronne     $900,000  bonds  to  erect  a  five-story  com 
cost    $350,000.      R.    A     Messmer    &    Bro       S'"*P^e,^2'  $24,821.     S.   W,    Belding,    Secy.     Street.     V.    Le   Beau,   Manager.  merclal  warehouse. 

Mayberg    Industrial    University    (H.    D 


Archts, 
wankee. 


.     &    Bro,, 

1006     Majestic     Building,      Mil- 


Board  Education. 


_      ,^       „     .      „  „  ,    Clarksdale,    Miss.— Contract   soon    to   be     Mayberg,    Pres.),    137    W.    Adams    Street, 

_,.,,,.           „                                                   ^'   J 'v  ^'    '■—, Following    are    two    bids  'et    for    erecting    six-story,    brick,    stone     intends    erecting    a    group    of    buildings. 

Caldwell,    Kan.--Reported    desired    until     opened    Jan     4,    by    Bureau    of    Yards    &  and    reinforced    concrete    bank    and    office     probably  this  year,  on  a  site  between  the 

Jan.  17,  bv  J.  E.  Damon.  Secy.  Bd.  Educ,     Docks,   Washington,   D.   C,  for  construct-  building   for    Delta    Bank    &    Trust    Com-     citv  and  beach 

for  erecting  2-8tory   and    basement.    95   x     me   reinforced   concrete  power  house  and  Pany.  John  Galsford.  Archt     Goodwyn  In- 

ll»-ft.     school.       Probable^    cost     $50,000,      operating    buildings    and     three     wooden  stitute  Building,  Memphis    Tenn 

buildings    for    officers'    quarters    at    Naval 

Radio    Station^    Cavite:      Construction    &  Cincinnati,     Ohio. — Trustees     of    L      B 


rred    G.    McCune.    211    WInne    Building! 
Wichita,  Archt. 


Berkelev     Cal RAnnrt»/1    .i>.ir,>rf    ..^»ii     JJ ;«„„,»„  ^-^iiiijaiiy.       .lan      rrancisco.     ■'«....=".■    mjici,    oi<i    w.    seventh    Stree 

i^3\^  ^^^'^l^S^^  ^^^^.  ""™^"  '"""^-^-  ^-"-^'    rMoti^nS^sTr^e?  [^%S"tfon-w"]irl"h 


fomla,    for    general    construction,    plumb- 
ing, elevators,  etc..  for  University  Library. 

Los  Anpeles.  Cal. — Until  March  .9  by 
Board  of  Education  fWllllam  A.  Sheldon. 
Secy.),  for  general  construction  of  a  con- 
crete, brick  and  hollow  tile  high  school 
three  and  four-story,  with  separate  agri- 
cultural and  power  building,  also  all  sub- 
contracts. Amount  available  $375,000 
John  C.  Austin.  Archt..  1012  Baker  Det- 
wller  Building. 


PRIVATE  BUILDINGS 


Allison  &  Allison.  Security  Building,  are 
architects  for  the  proposed  stadium, 
auditorium  and  club  house  to  be  erected 
on  Mount  Wa.shington  for  Chatauqua 
Association.   426   Security   Building, 

San    Diego.    Cal. — Plans   being   prepared 
for  a  3-story  brick  and  concrete  building 
for   the    University   Cln^    fWilliam    Doug- 
Columbus.    Ohio.— Plans   being  prepared     '^*'   President).     Cost  $25,000. 

BIDS     DESIRED. 
Me. — Reported      desired      until 


hotel;  cost  about  $40,000. 


Poland, 


PROPOSED     WORK. 


Hartford,    Conn.-Plans    being    prepared     Tenth   Avenue    lnte?e«Sf 
«»„   B.rnarrti«o    r.i      TT„.i.   T  «     ^^  '•    ^-   C"erriero,    647   Main    Street,    for     ^^"''^   Avenue,   Interested 

san   Bernaraino,  cal. — Until  January  31     four-storv    100  x  147   ft      hrick   atom  anfl 
by. County   Board    of   Supervisors    (l/  R.     apartment  blSSk  for  NlcholnJ'^PaH'lo^^^ 


D^'-R-,  R'ebel  *  Sons.  First  National  Bank 
Building,  for  11 -story,  -r-^nroof  Broadway 
Hotel  to  be  erected  at  Grant  Avenue  and 

mn^''befn|p?lDkrert^Vo^r*'h?,iiH*,'''''''f''-K  ^^eb,    1.    bv    Nathan    Baum,    Pres,    Summit 

orec?ed   on    Tenth Tvenue^nd'^.'rJ,  *°  ^^  SP^nK-s  Hotel  Co,.  Drexel  Building.  Phila- 

girls'   dormitory  In  conneetfonwfth^«.=tt  ^elphia.   Pa,,   for  erecting  2^-story.   40  x 

nniverslty^      Harvev    Cockel?  ^nn    w»«f  ^°-"-    dormitory,     Le    Roy  B,    Rothschild, 

rr.--..^    DiJ.        ^.a.  vt;y        V^OCKCII,        ^00        WCSt  inQ      rj,,17ftfj^      T}.,;i.?;...r       "DV.  ;in  .lrtl«l.  I«        Tt^ 


309   Bulletin   Building,   Philadelphia.  Pa. 


Patty,    Clerk),    for    erecting    a    two-Mo;-^     apartment  block  for  Nlcholus  ParllottI  Bs 
and   basement,   two  two-story   wings  and 


three-story  and   basement  administration         Brooklyn,    N,    Y. — Erection    of    $125,000     Parted  at  $1,000,000 


rt..,«.._     /\u.        x^     .        _  Vineland,    N.  J. — Reported  desired  until 

r.-J^^oS?,'    Vb'o— Dayton   Power  &   Light  Jan.    17.    for  erecting  hall  and   garage.   3- 

nnwil  h^;,=I  .     V.  ""^P^liled      will  erect    a  story,  42  x  140  ft,,  for  C,  G.  Stansico,     C, 

S^Str, 'i'J"Jf«'„"„LYe  "5,000  hp.  Cost  re-  Clift,   511    Landis  Avenue,   Architect, 


building  at  the  county  hosnital  to  cost.  In-     Y.    M.    C.    A.    Building    contemplated '  on         Norwood     Ohio  — p»r^n.•^-..^   r....  .      t'^''„'!?'',    Fla.— Reported      desired      until 

eluding  equipment.  al^ut$15n,onn^   Lyman     Present    site    of    Carlton    Avenue"  Branch,     Ohlo'^outh'w^ste^^^rRl.'^rXl'^v^  r^^^'™"'*,^     ^^P',  l''J?LJ%^"^Kl:\\?LK-J'  ^J.t± 


V.^^t^     ^li  ^^""^i^  Company  (F.     hotel  for  Mrs.  E.  C.  McAllister.     Probable 


Farwell.    616   W.    P.    Storv   Building,    Los     Carlton  Avenue  and  Fulton  Street.     John    L     St'iiki-t)     Ch      FnV;      b»,.-°'"''^"K//.-     "°'el  'or  Mrs.  E.  C.  McAllister.     PrpbabU 
Angeles.     A,  S,  Guthrie.  Clerk  of  B^r<V         W.   Cook,  General  Secretary  will   erect   freight  ^e^'t  h"?e  *'  Trchts     Miami    '^""""^     *     °*  '""' 
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Glasgow,  Mont. — Reported  desired  until 
Jan.  22  for  erecting  3-story  building  for 
Rundle  Land  &  Abstract  Co.  Separate 
bids  for  plumbing  and  heating.  L.inl<  & 
Haire,  Archts.,  Helena. 

PRICES     AND     LETTINGS. 
i^Indicates  award  of  contract. 

♦Farrell,  Pa. — Contract  awarded  by 
American  Sheet  &  Tinplate  Co.  to  Wallis 
&  Carley  Co.  of  Sharon  for  erecting  t<vo 
ofnce  buildings  in  connection  with  plant 
here;  cost  about  $65,000. 

^Lawndale  (P.  O.  Philadelphia),  Pa. — 
Contruct  awarded  Horace  H.  Burrell,  1204 
Chancellor  Street,  Philadelphia,  for  erect- 
ing two-story  stone  clubhouse  for  Curtis 
Publishing  Company.  Zantzlnger,  Borle 
&  Medary,  Archts.,  139  South  Fifteenth 
Street.  Philadelphia. 

♦Pittsburgh,  Pa.  —  Reported  contract 
awarded  W.  F.  Trimble  &  Sons  Co.,  1719 
Penn  Avenue,  for  erecting  freight  and 
office  building  on  Carson  and  Smlthfleld 
Streets  for  Pittsburgh  &  Lake  Erie  Rail- 
road Co. 

♦Gary,  Ind. — Contract  for  erecting  hos- 
pital and  general  oflfice  building  for  Amer- 
ican Sheet  Tin  Plate  Company  awarded 
A.      S.     Hess,     Gary;     approximate     cost 

$150,000. 

♦Plerceton,  Ind. — Contract  awarded  by 
Reid-Murdoch  Company  for  erecting  a 
2-  and  3-story  brick  building  to  Fort 
Wayne  Construction  &  Engineering  Com- 
pany,  Fort  Wayne;  cost  about  $30,000. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED     WORK. 

Lynn,  Mass. — Plans  being  prepared  by 
M.  F.  Burke,  333  Union  Street,  for  four- 
story,  50  X  100-tt.  concrete  factory  for 
Campbell    Electric    Company. 

Northbrldge,  Mass. — Contract  about  to 
be  let  by  Paul  Whltin  Manufacturing 
Company  for  erecting  four-story,  102  x 
112-ft.  brick  addition  to  spinning  mill. 

Baltic,  Conn. — Plans  being  prepared  by 
C  R.  Makepeace  &  Company,  Providence, 
R.  I.,  for  addition  to  plant  of  Baltic  Mills 
Company. 

New  Haven,  Conn. — Winchester  Repeat- 
ing Arms  Company  will  erect  five-story, 
54  X  449-ft.  fireproof  factory  estimated  to 
cost  $312,693. 

New  London,  Conn. — Plans  prepared  for 
5-story,  62  x  152  ft.,  addition  to  plant  of 
Hopkins  &  Allen  Arms  Co. 

Baltimore,  Md.— Walter  M.  Gieske,  Qun- 
ther  Building,  is  architect  for  100  x  150- 
ft.  factory  to  be  erected  at  Canton  for 
Baltimore  Oil  Engine  Company  (Leon 
Wygodsky,  Vice-Pres.  and  Gen.  Mgr.). 

Statesvllle,  N.  C. — Reported  Winston- 
Salem  Ice  &  Fuel  Co.  of  Winston-Salem 
has  purchased  ice  making  machinery  of 
Statesvllle  Ice  &  Fuel  Co.  and  will  install 
same  in  new  plant  to  be  erected  nere. 

Pensacola,  Fla. — Reported  Louisville  & 
Nashville  Railroad  Company  (W.  H. 
Courteney,  Ch.  Engr.,  Louisville,  Ky.)  will 
erect  new  shops  here. 

Birmingham,  Ala. — The  plant  of  the 
Texas  Oil  Company  at  Twenty-third  Ave- 
nue and  Twenty-fourth  Street,  recently 
destroyed  by  fire,  is  to  be  rebuilt  at  once. 

Watertown,  N.  Y. — New  York  Air  Brake 
Company,  165  Broadway,  New  York,  will 
erect  a  one-story  shop  to  cost  $50,000. 

Chattanooga,  Tenn. — Harrison  Brothers 
&  Company,  Thirty-fifth  Street  and 
Gray's  Ferry  Road,  Philadelphia,  Pa.,  will 
erect  sulphate  factory  here;  probable  cost 
$100,000. 

New  Orleans,  La. — Federal  Fruit  &  Cold 
Storage  Co.,  611  Whitney  Street,  will 
erect  cold  storage  and  ice  plant  here. 

Cincinnati,  Ohio. — Colter  &  Company, 
Sixth  and  Main  Streets,  will  erect  a  rein- 
forced concrete  plant  on  Hunt  Street, 
costing  $125,000. 

Green  Bay,  Wis. — Green  Bay  Packing 
Stockyards  &  Packing  Company  will  erect 
next  spring  a  $150,000  packing  plant  here. 

Duluth,  Minn. — Booth  Fisheries  Com- 
pany. Lake  Avenue,  South,  contemplates 
erecting  cold  storage  plant. 

Eveleth,  Minn. — Commercial  Club  will 
erect  creamery.  .T.  C.  Poole,  516  Jones 
Street,  may  be  able  to  give  further  in- 
formation. 

Port  Arthur,  Tex. — See  "Hydraulic  Con- 
struction and  River  Improvements. 

Tacoma,  Wash. — Reported  American 
Smelting  &  Refining  Company,  120  Broad- 
way, New  York.  N.  Y.,  contemplates  im- 
provements to  Tacoma  Smelter  to  con- 
sist of  a  sulphuric  acid  manufacturing 
plant  and  a  plant  to  separate  minerals 
from  smoke;  cost  about  $500,000.  Carl 
F.   Buck,   Ch.  Engr.,  Tacoma. 

Ashland,  Ore. — Reported  Oregon-Utah 
Sugar  Co.  of  Salt  Lake  City,  Utah,  will 
let  contract  latter  part  of  January  for 
erecting  sugar  plant  here;  estimated  cost 
$500,000. 


Los  Angeles,  Cal. — Plans  being  pre- 
pared by  the  Alta  Planing  Mill  Company, 
830  McGarry  Street,  for  a  four-story 
brick  furniture  factory  to  be  erected  at 
Twenty-Second  .Street  and  Santa  Fe 
Avenue  for  Van  Vorst  &  Berman  Com- 
pany,  1332  East  Sixth  Street. 

Reported  Llewellyn  Iron  Works  will  In 
the  spring  erect  a  plant  at  Torrance, 
near  Los  Angeles  Harbor. 

San  DImas  Cal. — The  San  Dlmas 
Orange  Growers'  Assoc,  is  having  plans 
prepared  by  C.  M.  Gray  &  Son,  Los 
Angeles,  Engineers,  for  a  pre-cooling 
plant  to  be  erected  at  San  Dimas,  of  re- 
inforced concrete,  70  x  208  ft.  and  40  ft. 
high,    to    cost    $50,000. 

PRICES     AND     LETTINGS. 
iflndicates  award  of  contract. 

■A^Hartford,  Conn. — Contract  awarded  by 
S.  K.  F.  Ball  Bearing  Company  to  Stone 
&  Webster  Engineering  Corporation  of 
Boston  for  erecting  a  two-story  brick  fac- 
tory 180  X  209  ft.  on  New  Park  Avenue, 
estimated  to  cost  $150,000. 

-t^Coatesvllle,  Pa. — Contract  awarded 
Irvin  &  Leighton,  Twelfth  and  Cherry 
Streets.  Philadelphia,  for  erecting  $30,000 
addition  to  boiler  house  of  Worth  Brothers 
Company. 

♦WIerton,  W.  Va. — Contract  awarded 
Penn  Bridge  Company,  Beaver  Falls,  Pa., 
for  650  tons  steel  for  the  addition  to  the 
plant  of  Phillips  Sheet  Tin  Plate  Com- 
pany at  Wierton. 

■(^Cincinnati,  Ohio. — Contract  awarded 
Concrete  Steel  Company,  Youngstown,  for 
750  tons  of  reinforcing  steel  rods  to  be 
used  in  the  plant  of  the  American  Tool 
Works,  Eggleston  Avenue  and  Pearl 
Street 

■(^Indian  Harbor,  Ind. — Contract  award- 
ed Westinghouse  Electric  &  Mfg.  Com- 
pany, East  Pittsburgh,  Pa.,  for  electrical 
equipment  for  the  addition  to  the  plant  of 
the  Inland  Steel  Company,  including  two 
5000-kw.,  25-cycle,  2400-voIt  turbo  genera- 
tors complete,  with  surface  condensers, 
exciters  and  switchboards;  two  1000-kw. 
synchronous  motor-generator  sets;  one 
15,000-hp.  direct  current  motor  equip- 
ment; two  8000-hp.  motor  equipments, 
and  several  thousand  horsepower  of  auxil- 
iary apparatus. 


MISCELLANEOUS 


PROPOSED     WORK. 

Municipal  Improvement  Bonds — Phila- 
delphia, Pa.  —  Municipal  improvement 
bonds  amounting  to  $5,360,000  sold. 

Transmission  Lines — Allegan,  Mich. — 
Consumers  Power  Company,  Jackson,  is 
reported  to  be  taking  steps  to  extend 
transmission  line  from  Allegan  to  South 
Haven  via  Fennvllle,  Pullman  and  Lee, 
and  also  contemplates  constructing  a  dam 
on  Kalamazoo  River  on  the  south  side  of 
the  city. 

Transmission  Line — Charlevoix,  Mich. — 
Reported  City  is  considering  constructing 
a  two-phase  transmission  line  one  mile 
from  municipal  plant  for  an  auxiliary 
plant.     A.  J.  Hamilton.  Superintendent. 

Transmission  Line — Mattoon,  III. — Cen- 
tral Illinois  Public  Service  Company.  Mat- 
toon,  contemplates  constructing  a  high- 
tension  transmission  line  between  Shel- 
don Grove  and  Havana  and  from  Beards- 
town   to  Virginia. 

Subway — Fresno,  Cal. — Southern  Pa- 
cific Railway  Fresno  Traction  Company 
and  the  city  are  considering  the  construc- 
tion of  a  subway  in  Monterey  Street. 

BIDS     DESIRED. 

Tunnel  Lining,  New  York,  N.  Y. — See 
"Water   Works." 

Cement — Saginaw,  Mich. — Reported  de- 
sired until  Jan.  18,  by  City  Clerk,  for  fur- 
nishing cement  during  present  year. 

Lumber — Chicago,  III. — Until  Jan.  22  by 
Commissioner  of  Public  Works  for  fur- 
nishing 1.500,000  ft.  of  Norway  and  white 
pine,  Douglas  fir,  hemlock  and  oak,  re- 
quired by  Bureau  of  Engineering,  Depart- 
ment of  Public  Works  for  general  repair 
work  during  1916. 

Elevator — McCook,  Neb. — Until  Jan.  25. 
by  Jas.  A.  Wetmore.  Acting  Supervising 
Archt..  Treasury  Department.  Washing- 
ton, D.  C,  for  installing  an  electric  pas- 
senger elevator  in  U.  S.  Post  Office  and 
courthouse  at  McCook. 

Mechanical  Stokers — St.  Louis,  Mo. — 
Until  Feb.  11  by  Secretary  Mississippi 
River  Commission,  1311  International  Life 
Building,  St.  Louis,  Mo.,  for  furnishing 
and  Installing  mechanical  stokers  on  the 
U.  S.  Dredges  B.  M.  Harrod  and  Henry 
Flad.  at  West  Memphis,  Ark.,  advertised 
in  Engineering  Record. 

Castings — Panama. — Until  Feb.  23,  by 
MaJ.  F.  C.  Boggs.  Corps  Engrs.,  U.  S.  A., 
General  Purchasing  Officer,  the  Panama 
Canal,  Washington,  D.  C.  for  Circular 
1005,  including  bronze  castings,  malleable 
iron  castings,  etc.,  advertised  In  Engi- 
neering Record. 


Monument  Work — Havana,  Cuba. — Un- 
til Feb.  3,  at  office  of  Civil  and  Military 
Constructions,  Department  Public  Works, 
for  enlargement  of  granite  base  of  the 
monument  to  be  erected  to  Major-Gen- 
eral  Antonio  Maceo,  at  Havana,  adver- 
tised in  Engineering  Record. 

PRICES     AND     LETTINGS. 
iflndicates  award  of  contract. 

*Tunnel  to  Seattle — King  County 
Building,  Seattle,  Wash. — Contract  for 
constructing  tunnel  into  the  .Seattle-King 
County  Building  awarded  Jahn  Contract- 
ing Company,  Pioneer  Building,  at  $25,- 
005. 


Proposals 


For     Proposals     Advertised,     See    Pages 
46  and  47. 

WATERWORKS. 

Bids  See  Eng. 

Close.  Record. 

Jan.  17.  Pumping    Unit,    St.    Paul, 

Minn Dec.  25 

Adv.  Dec.  24. 

Jan.  17.  Well.    Kirkland,    III Jan.  15 

Jan.  18.  Meters,     etc.,     Opelousas, 

La Jan.     1 

Jan.  18.  Improvements,  Clarksdale, 

Miss Jan.    8 

Adv.   Jan.    8. 
Jan.  18.  Pipe,  etc.,  Berwyn,  111....  Jan.  16 
Jan.  18.  Water  Works,    Ridgefleld, 

Wash Jan.  15 

Jan.  19.  C.  I.  Pipe,  etc.    Baltimore, 

Md Jan.     8 

Adv.  Jan.  8,  15. 
Jan.  20.  Pipe,  etc.,  St.  Paul,  Minn.  Jan.  15 
Jan.  21.  Boiler   Feed   Pumps,    Chi- 
cago, 111 Jan.  15 

Jan.  29.  Pumping      Station,      etc., 

Kenosha,    Wis Jan.     1 

Adv.  Jan.    1,   8. 
Jan.  29.  Valves,       Pipes,       etc., 

Panama     Jan.  15 

Jan.  31.  Filtration  Structure,  Osh- 

kosh.    Wis .Jan.     1 

Adv.  Jan.   1  to  15. 
Jan.  31.  Tank,    Oshkosh,    Wis Jan.  15 

Adv.   Jan.    15. 
Jan.  31.  Reservoir,    Oshkosh,    Wis.  Jan.  15 

Adv.   Jan.    15. 
Jan.  31.  Filter     Apparatus,      Osh- 
kosh,   Wis Jan.  15 

Adv.  Jan.  15. 
Feb.     1.  Exciter,    c.    1.    pipe,    etc., 

Orangeburg,   S.   C Jan.     8 

Adv.   Jan.   8. 
Feb.     1.  Contract  170,   Water  Bd., 

New  York,  N.  Y Jan.  16 

Adv.  Jan.   15. 

Feb.     7.  Improv.,    Sullivan,    111 Jan.  15 

Apr.     1.  Mains,   Cullman,   Ala .Tan.  15 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Jan.  18.  Lisbon,    la Jan.     8 

Jan.  18.  Worcester,    Mass Jan.  15 

.Ian.  18.  Kansas  City,  Mo Jan.     8 

Jan.  18.  Saginaw,  Mich Jan.  15 

Jan.  19.  El    Centro,    Cal Jan.  15 

Jan.  24.  Elgin.  Ill Jan.     1 

Jan.  24.  Cuyahoga   Falls,   Ohio Jan.     1 

Jan.  27.  Gushing.   Okla    Jan.  15 

.Ian.  31.  South    St.    Paul.   Minn .Tan.     8 

Feb.     3.  Milwaukee,   Wis Jan.  15 

Adv.  Jan.  15. 

Feb.     7.  Cuyahoga   Falls,    Ohio Jan.  15 

Feb.     7.  Wausa,  Neb Jan.     8 

BRIDGES. 

Jan.  18.  Knoxville,    Iowa Dec.  18 

Jan.  18.  Austin,  Tex Jan.  15 

Jan.  20.  Fort    Benton,    Mont Deo.  25 

Adv.  Dec.  25  to  Jan.  15. 

Jan.  20.  Sulphur,  Okla Jan.     1 

Jan.  26.  Aberdeen,   Wash Jan.  15 

Jan.  21.  Warsaw,    Ohio Jan.  15 

Jan.  24.  New   Philadelphia,   Ohio..  Jan.  15 

Jan.  24.  Olympla,   Wash Jan.  15 

Jan.  24.  Boston.    Mass Jan.  15 

Jan.  24.  Bellalre.    Ohio    Jan.  15 

Jan.  26.  Rockford.  Ill Dec  25 

Adv.  Deo.   25. 

Jan.  26.  Lancaster.  Ohio Jan.  15 

Jan.  27.  Atlanta.   Ga Jan.     8 

Adv.  Jan.   8.  15. 
Jan.  31.  Boston,    Mass Jan.     t 

Adv.  .Tan.  8. 

.Ian.  31.  Iowa  City.  Iowa Jan.     1 

Feb.     2.  Connecticut    Jan.     8 

Adv.  Jan.  8. 
Feb.     3.  Dallas,    Tex Jan.     8 

Adv.   Jan.   8,   15. 

Feb.     3.  Miami,  Fla Jan.  16 

Feb.  15.  Alaska     Jan.  15 

Adv.  Jan.  16. 


Bids 

Close. 

Jan. 

20. 

Jan. 

20. 

Jan. 

20. 

Jan. 

22. 

Jan. 

22. 

Jan. 

24 

Jan. 

24 

Jan. 

24. 

Jan. 

25 

Feb. 

1 

Feb. 

1 

Feb. 

7 

Feb. 

7. 

Feb. 

8. 

Feb. 

9 

*eb. 

» 

Feb. 

16. 

See  Eng. 
Record. 

San  Antonio,  Tex Jan.  i 

Adv.  Jan.  8. 

Newark,   N.  J Jan.  t 

Elgin,  111 Jan.  16 

La   Porte,    Ind Jan.  8 

Hibbing,   Minn Jan.  15 

Wuahingtun    Jan.  1 

Los  Angeles,   Cal Jan.  16 

Paris,   Tex Jan.  16 

Fort  Madison,    Iowa Jan.  1 

Missouri   Valley,   Iowa Jan.  15 

Galva,   111.    Jan.  18 

St.    Paul,    Minn Jan.  15 

Indiana   Jan.  15 

Indiana   Jan.  16 

Indiana Jan.  15 

Indiana  Jan.  1 

Spokane,    Wash Jan.  8 


HYDRAULIC   CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Jan.  17.  Ft.   Wayne,   Ind    Dec.  26 

Adv.  Dec.  25. 
Jan.  18.  Irrigation,   Montrose,  Col.  Dec.  26 
Jan.  22.  Power     House     at     Dam, 

Wheeling,    VV.    Va Dec.  26 

Adv.  Dec.  25  to  Jan.  8. 
Jan.  25.  Ditch,   Crookston,   Minn..  Dec.  26 
Jan.  25.  Irrigation,    etc.,    Barstow, 

Tex Jan.     8 

Feb.     1.  Canal  Work,  Albany,  N.Y.  Jan.  IS 
tet>.     8.  Irrigation,     St.     Ignallua, 

Mont Jan.     8 

Adv.  Jan.   8. 
Feb.     9.  Lock      Gate      and      Dam, 

Wheeling,  W.  Va Jan.  16 

Adv.  Jan.  15. 

PUBLIC   BUILDINGS  AND 
SCHOOLS. 

Jan.  18.  Anoka.  Minn .Dec  11 

Jan.  18.  Clarksdale,  Miss Jan.     1 

Jan.  18.  Boston,     Mass Jan.  16 

Jan.  18.  Newark,    N.    J Jan.  15 

Jan.  19.  Hornell,  N.  Y Dec.  11 

Jan.  19.  Manhattan   Beach,    Cal...  Jan.     8 

Jan.  19.  Asbury   Park,    N.   J Jan.  15 

Jan.  20.  Crookston,    Minn Dec.  16 

Jan.  21.  Waterloo,    N.    Y Dec  IS 

Jan.  21.  Fort  Sam  Houston,  Tex..  Jan.     t 
Jan.  22.  Wheeling,    W.    Va Dec.  26 

Adv.  Dec.  25  to  Jan.  16. 

Jan.  22.  De   Graff,    Ohio Jan.  16 

Jan.  22.  Brownstown,  Ind Jan.  15 

Jan.  24.  Ashland,  Ky Dec.  It 

Jan.  24.  Nevada,   Iowa    Jan.     1 

Jan.  24.  Norwood,    Ohio    Jan.     8 

Jan.  24.  Chicago,    111 Jan.  15 

Jan.  25.  Fairmont,    Minn Jan.     8 

Jan.  25.  Redwood    Falls,    Minn Jan.     8 

Jan.  25.  Forest    Park,   111 Jan.  15 

Jan.  26.  Shelby,  N.  C Dec.  II 

Jan.  26.  Toronto.    Ont Jan.     8 

Jan.  27.  Ellensburg,  Wash Dec.  II 

Jan.  27.  Sugar   Grove,    Ohio Jan.  15 

Jan.  28.  Washington,  Iowa   Dec.  26 

Jan.  28.  Yonkers,  N.  Y Jan.     I 

Adv.  Jan.   8,  16. 

Jan.  28.  Aberdeen,  S.  D Jan.     8 

Jan.  31.  Key  West,   Fla Jan.     1 

Adv.  Jan.  1,  8. 

Jan.  31.  Delaware,  Ohio Jan.     1 

Jan.  31.  Windsor,   Ont Jan.     8 

Jan.  31.  Kilbourne,    Ohio    Jan.  15 

Jan.  31.  San    Bernardino,    Cal Jan.  16 

Feb.     1.  Oneida,    Iowa    Dec  II 

Feb.     1.  George   West,    Tex Dec.  II 

Feb.     1.  Union  Grove,  Wis Jan.  16 

Feb.     5.  Stoutsville,    Ohio Jan.  15 

Feb.     7.  Sioux    City,    Iowa Dec  26 

Feb.  15.  Boston,   Mass Jan.  15 

Feb.  25.  Ebensburg,    Pa Jan.     I 

Mar.    9.  Los  Angele.s,  Cal Jan.  16 

PRIVATE  BUILDINGS. 

Jan.  20.  Miami.  Fla Jan.  16 

Jan.  22.  Glasgow,    Mont Jan.  16 

Jan.  26.  Yonkers,    N.    Y Jan.     t 

Jan.  26.  Cresco.    Iowa    Jan.     t 

Feb.     1.  Poland.   Me Jan.  15 

Feb.  15.  Britt.  Iowa  Jan.     1 

Apr.     I.Cleveland,    Ohio    Jan.     • 


Jan. 


Jan. 

Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 


PAVING  AND  ROADS. 

17.  Evanston,   III Dec.  21 

2    Props.,    Adv.    Dec.    26, 
to  .Tan.  8. 

18.  Jamestown,  Tenn Jaii.     8 

Adv.  .Tan.  8. 

18.  Great  Falls,   Mont Jan.  15 

19.  Indianapolis,    Ind Jan.  15 

19.  Pes   Moines.   Towa Jan.  15 

19.  Cincinnati,  Ohio Jan.  15 

20.  Greenfield.  Iowa Dec.  25 

20.  Danville.  HI Jan.     I 


Jan. 
Jan. 

Jan. 

Jan. 
Jan. 

Jan. 

Jan. 
Jan. 

Jan. 
Jan. 
Jan. 

Feb. 
Feb. 

Feb. 

Feb. 

Feb. 
Feb. 
Apr. 


MISCELLANEOUS. 

18.  Cement    tank,    Louisville, 

.      Ky Dec.  2i 

18.  Garbage     Disposal,     New 

York,  N.  Y Dec.  26 

Adv.  Dec.  25  to  Jan.  8. 
18.     Heating  Building,  Farra- 

ingdale,    N.    Y Jan.  16 

Adv.  Jan.  15. 

18.  Cement,    Saginaw,    Mich.  Jan..  15 

19.  Garbage  Incinerator,  Edg- 

wood.  Pa Dec  21 

19.  Removal    of    Wreck,    San 

Francisco.   Cal Jan.     1 

22.  Lumber,    Chicago.    Ill Jan.   16 

24.  Boilers.  West  Point,  N.  Y.  Dec  15 

Adv.    Dec.   25   to  Jan.    15. 

25.  Elevator,  Lawton,  Okla. .  Jan.  8 
25.  Elevator.  McCook,  Neb... Jan.  16 
27.  Barge,   Dallas.  Tex Jan.     1 

Adv.  Jan.  1  to  15. 
1.  Street  Cars.  Toronto,  Ont.  Jan.  16 
3.  Monument  Work,  Havana  Jan.  16 

Adv.  Jan.  15. 
8.  Sprinkler,     Fergus     Falls, 

,      Minn Jan.     I 

11.  Locomotives      for      Sale, 

Panama    Jan.    1 

Adv.  Jan.  1. 
11.  Stokers.  St.   Louis,  Mo...  Jan.  16 

Adv.  Jan.  15. 

23.  Castings,  Etc.,   Panama..  Jan.  15 

.\dv.  Jan.  15. 
1.  Memorial.  Fort  McHenry, 

(P.  O.   Baltimore.  Md.1.  Nor.  U 
Grading,      Cincinnati, 

Oyo    V ,; Jan.     I 

Adv.    Jan.   8. 
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Bids  open  February  2.  1916. 

SINGLE  LEAF  DECK  STRAUSS 
TRUNNION  BASCULE  BRIDGE 
OVER  THE  SAUGATUCK 
RIVER 

WESTPOiRT.  CONN. 

Sealed  proposals  will  be  received  by  the 
State  Highway  Commissioner,  Room  27, 
Capitol,  Hartford,  Conn.,  until  2  p.  m., 
Wednesday,  'February  2,  1916,  for  the 
construction  of  a  Single  Leaf  Deck 
Strauss  Trunnion  Bascule  Bridge  over  the 
channel  of  the  Saugatuck  River,  West- 
port,  Conn. 

The  work  consists  of  furnishing,  fabri- 
cating and  erecting  complete,  ready  for 
operation  and  traffic  the  superstructure 
of  a  Single  Leaf  Deck  Strauss  Trunnion 
Bascule  Bridge.  This  work  is  in  connec- 
tion with  the  construction  of  a  reinforced 
concrete  girder  bridge  which  is  now  under 
construction.  All  work  in  connection  with 
the  construction  of  the  substructure  for 
the  lift  bridge  will  be  performed  by  the 
general  bridge  contractor.  The  lift  bridge 
will  span  a  clear  channel  50  feet  In  width 
and  have  a  roadway  33  feet  wide  with  two 
sidewalks  each  6  feet  wide. 

Complete  speciflcatlons  and  plans  may 
be  seen  at  the  office  of  the  State  Highway 
Commissioner,  Capitol,  Hartford,  Conn. 
Contractors  may  obtain  complete  sets  of 
plans  and  specifications  for  Five  Dollars 
per  set  upon  application  to  the  State  High- 
way Commissioner.  This  deposit  of  FLve 
Dollars  will  be  refunded  upon  return  of 
plans  and  specifications  in  good  condition. 

In  consideration  of  the  bids  previous 
to  the  award  of  the  contract  the  length 
of  time  required  to  complete  the  field 
work  will  be  figured  in  addition  to  the 
prices  submitted,  on  the  basis  of  Twenty- 
five  dollars  i>er  day  for  each  working  day 
specified  in  the  proposal.  No  rebate  will 
be  allowed  for  the  completion  of  the  work 
before  the  time  limit  specified. 

All  bids  must  be  accompanied  by  surety 
company  bond  or  certified  check  for  not 
less  than  one-third  of  the  cost  of  the  work. 
Contractors  will  be  required  lo  furnish 
satisfactory  evidence  of  their  experience 
In  doing  similar  work  and  their  ability  to 
finance  the  work,  and  i-ny  bidder  to 
whom  the  contract  has  been  awarded 
refusing  to  sign  the  contract  at  the  prices 
offered,  and  furnish  a  surety  company 
bond,  or  a  certified  check  In  one-third  of 
the  amount  of  the  work,  shall  forfeit  from 
his  bond  or  check  a  sum  equal  to  the  dif- 
ference In  price  between  his  bid  and  the 
next  highest  bidder. 

The    State    Highway    Commissioner    re- 
serves the  right  to  reject  any  or  all  pro- 
posals. 
Dated  at  Hartford,  Conn.,  January  5,  1916. 

CHARLES  J.  BENNETT, 
State  Highway  Commissioner. 

Bids  open  January  20,  1916. 

NOTICE  TO  BRIDGE  DEALERS 

FORT  BENTON,  MONT. 
Notice  Is  hereby  given  that  Chouteau 
County,  Montana,  will  receive  sealed  bids 
for  steel  for  a  single  span  steel  bridge 
180  ft.  In  length,  for  which  plans  and 
specifications  are  pn  file  In  the  office  of 
the  County  Surveyor  of  said  County,  at 
Fort  Benton,  Mont.,  and  also  at  the  offices 
of  Engineering  Record,  In  New  York,  Chi- 
cago, Philadelphia,  Cleveland,  Denver  and 
San  Francisco.  Bids  to  be  marked  "Bid 
on  Teton  River  Bridge"  and  accompanied 
by  certified  check  for  15  per  cent  of  bid, 
and  to  be  filed  with  the  County  Surveyor 
and  opened  January  20,  1916. 

GRADING  TO  SUBLET 

Wanted :  To  sublet  27,000  yards  of 
grading  In  E^astem  Ohio.  Steam  shovel 
and  roller,  dump  wagons  and  wheel 
scrapers  on  the  work  that  a  contractor 
can  use.  He  must  furnish  bond.  Ad- 
dress 302  Provident  Bank  BIdg.,  Cin- 
cinnati. Obla 


Official  Proposal  Announcements 

Price,  $2.40  an  inch. — Copy  can  be  received   until 
Thursday  10  a.  m.  for  issue  mailed  the  next  morning 


Bids  open  January  27,  1916. 

NOTICE  TO  BRIDGE  CON- 
TRACTORS 

Contract  to  furnish  material  and  labor 
and  to  make  repairs  to  the  bridge  across 
the  Chattahoochee  River,  between  Fulton 
and  Cobb  counties,  at  Mason  and  Turner's 
Ferry  Road,  about  seven  miles  from  At- 
lanta, and  about  fifteen  miles  from  Mari- 
etta, will  be  let  to  the  lowest  bidder,  at 
public  outcry,  at  the  bridge  site,  at  11 
a.  m.  on  January  27,  1916. 

Bids  will  be  received  on  two  plans,  as 
per  plans  and  specifications  therefor  now 
on  file  in  the  offices  of  the  Commissioners 
of  Roads  and  Revenues  of  Fulton  and 
Cobb  counties,  and  approved  by  order  of 
such  commissioners.  Said  plans  and  speci- 
fications being  the  same  as  prepared  by 
Wm.  C.  Spiker,  Consulting  Engineer,  1127 
Candler  Building,  Atlanta,  Ga.,  and  dated 
December  18,  1915.  Plan  for  "concrete 
approaches"  as  per  the  foregoing,  consists 
of  one  approach  at  each  end  of  present 
bridge ;  each  approach  is  to  be  75  ft.  long, 
with  a  20-ft.  clearway,  and  to  consist  of 
two  concrete  spans  carried  on  concrete 
piers ;  at  the  end  of  the  approach  away 
from  the  bridge  there  will  be  a  re-enforced 
concrete  abutment  and  wing-walls.  The 
plan  for  "steel  approaches"  consists  of  one 
approach  at  each  end  of  the  present  steel 
bridge ;  each  approach  Is  to  be  75  ft.  long, 
with  a  20-ft.  clear  roadway  carried  on 
four  spans,  supported  on  steel  bents  rest- 
ing on  concrete  foundations.  At  the  end 
of  each  approach  away  from  the  bridge 
there  will  be  a  re-enforced  concrete  abut- 
ment and  wing-walls.  Plans,  specifica- 
tions, form  of  contract  and  bond  may  be 
had  from  Consulting  Engineer  William  C. 
Spiker,  1127  Candler  Bldg.,  Atlanta,  Ga., 
and  are  on  file  in  the  office  of  the  Clerk  of 
the  Board  of  Commissioners  of  Roads  and 
Revenues  of  Cobb  County,  at  Marietta,  Ga., 
and  at  the  office  of  the  Clerk  of  the  Board 
of  Commissioners  Roads  and  Revenues  of 
Fulton  County,  at  the  Courthouse  in  At- 
lanta, Ga.  The  estimated  cost  of  such 
work  being  $4,500. 

Payments  for  work  and  material  will  be 
made  in  cash  on  the  10th  day  of  each 
month  for  the  value  of  the  completed 
work,  upon  the  first  Tuesday  of  each 
month,  for  ninety  per  cent  of  such  com- 
pleted work  as  estimated  by  the  supervis- 
ing engineer  as  provided  In  the  specifica- 
tions: the  balance  upon  completion  and 
acceptance  of  the  work.  Each  county  to 
be  responsible  only  for  Its  pro  rata  share 
as  agreed  between  them. 

The  successful  bidder  to  give  bond  In 
the  sum  of  double  the  amount  of  the  bid, 
as  set  forth  In  the  specifications. 

The  two  lowest  bidders  under  each  plan 
must  Immediately  upon  completion  of  the 
bidding  file  with  the  said  authorities  of 
Fulton  and  Cobb  counties  the  formal  bid 
and  certified  check  In  the  amount  of  five 
hundred  dollars  ($500),  payable  to  them, 
said  checks  to  be  certified  by  some  bank  In 
Atlanta  or  Marietta,  Ga.,  as  a  guarantee 
that  the  bidder.  If  awarded  the  contract, 
will,  within  six  days  after  said  award,  file 
his  bond  and  execute  the  contract  in  ac- 
cordance with  the  said  bid.  On  his  failure 
to  so  execute  said  bond  and  contract,  said 
checks  to  be  forfeited  to  said  counties  as 
damages.  The  right  is  reserved  to  reject 
any  and  all  bids. 

S.  B.  TURMAN, 
Chairman   Board   of  Commissioners 
of  Roads  and  Revenues  of  Fulton 
County. 

R.  D.  MOON, 
Chairman  Board  of  Commissioners 
of  Roads  and  Revenues  of  Cobb 
County. 

WILLIAM  C.  SPIKER, 

Consulting  Engineer, 

Atlanta,  Oa. 


Bids  open  January  31,  1916. 

FILTRATION  STRUCTURE  FOR 
BOARD  OF  PUBLIC  WORKS 

CITY  OF  OSHKOSH,  WIS. 

Sealed  proposals  will  be  received  by  the 
Board  of  Public  Works  of  the  City  of 
Oshkosh,  In  the  City  Hall,  until  2  o'clock 
P.  M.  of  January  31,  1916,  for  providing 
all  tools,  material,  labor  and  facilities  to 
properly  construct  Filtration  Structure  at 
the  Municipal  Pumping  Station,  situated 
on  the  west  shore  of  Lake  Winnebago, 
between  Washington  and  Merritt  Streets, 
City  of  Oshkosh,  In  accordance  with  the 
terms  and  conditions  of  forms  of  Contract 
and  Bond,  and  Specifications  and  Plans  on 
file  In  the  office  of  the  Board  of  Public 
Works,  City  Hall,  of  said  City. 

Proposals  must  be  made  out  upon 
printed  forms  furnished  by  the  City  at 
said  office,  and  be  addressed  to  the  Board 
of  Public  Works,  City  of  Oshkosh,  with 
the  following  legend  appearing  on  ad- 
dress side  of  envelope :  "Proposals  for 
Filtration  Structure." 

The  City  of  Oshkosh  desires  to  have 
constructed  a  Filtration  Plant  and  has 
divided  the  contract  work  required  Into 
Four  (4)  sections  or  parts,  of  which  this 
is  No.  1.  Bidders  may  submit  proposals 
to  do  work  required  on  any  section  or 
part,  or  on  the  construction  of  the  Filtra- 
tion Plant  complete. 

Applications  for  Speciflcatlons  .  and 
Plans  must  be  addressed  to  the  Board  of 
Public  Works  of  the  City  of  Oshkosh  and 
bo  accompanied  by  a  check  made  payable 
to  the  order  of  the  Board  of  Public  Works 
In  the  sum  of  Fifty  Dollars  ($50.00)  to 
be  deposited  with  the  City  pending  return 
of  Specifications  and  Plans  aforesaid  by 
the  applicant  to  the  City  and  to  be  re- 
tained by  the  City  should  the  applicant 
fall  to  return  such  prior  to  February  7, 
1916. 

Each  bidder  must  enclose  with  his  pro- 
posal a  oertlfled  check  for  Three  Thousand 
Dollars  ($3,000.00)  on  some  responsible 
bank  located  and  doing  business  In  the 
City  of  Oshkosh,  and  made  payable  to  the 
order  of  the  Board  of  Public  Works. 

The  Board  of  Public  Works  reserves  the 
right  to  reject  any  or  all  bids. 
R.   A.   HOLLISTER, 
HENRY  T.  HAGENE, 
GEORGE  H.   RANDALL. 
FRED  HEINTZ, 

Board  of  Public  Works 

Oshkosh,  Wis.,  December  22,  1915. 

Bids  open  February  3.  1916. 

COMMERCE  ST.  VIADUCT 

DALLAS,  TE3C. 
The  County  Auditor  of  Dallas  County, 
Texas,  will  receive  sealed  bids  until  2 
o'clock  p.  m.,  Thursday,  February  3,  1916, 
for  the  construction  of  "Commerce  Street 
Viaduct"  across  Trinity  River,  as  per 
plans  and  specifications  prepared  by  J.  F. 
Witt,  engineer.  The  electrical  wiring, 
electrical  fixtures,  light  standards,  the 
paving  and  the  earth  embankment  are  not 
Included  in  this  bid  and  other  bids  will  be 
asked  for  this  work.  Plans  and  speciflca- 
tlons may  be  obtained  from  J.  F.  Witt, 
engineer.  Court  House,  Dallas,  Tex.,  upon 
a  deposit  of  ten  ($10.00)  dollars,  refund- 
able upon  return  of  same.  This  work  to 
be  paid  for  in  cash.  Cashier's  check  In  the 
sum  of  six  thousand  ($6,000.00)  dollars, 
payable  to  order  of  Quentin  D.  Corley, 
County  Judge,  must  accompany  each  bid. 
All  bids  must  be  sealed  addressed  to  Chas. 
E.  Gross,  County  Auditor,  Dallas,  Tex., 
and  marked  "Sealed  Bids  Commerce  Street 
Viaduct."  The  Commissioners'  Court  re- 
serves the  right  to  reject  any  or  all  bids. 
CHAS.  E.  GROSS. 
County  Auditor. 


Bids  ojjen  January  28,  1916. 

NOTICE  TO  CONTRACTORS 

ARMORY  AND  FITTINGS 

YONKERS,  N.  Y. 

Sealed  proposals  for  Construction,  Heal- 
ing, Plumbing  and  Drainage  and  Electric 
Work  of  Armory  for  Company  "G,"  10th 
Infantry,  N.  G.  N.  Y.,  Yonkers,  N.  Y.,  will 
be  received  by  Col.  Franklin  W.  Ward, 
Secretary,  State  Board  of  Armory  Com- 
missioners, 158  State  Street,  Albany,  N.  Y., 
until  2:30  o'clock  P.  M.  on  Friday,  Janu- 
ary 28,  1916,  when  they  will  be  publicly 
opened  and  read.  Proposals  shall  be  en- 
closed in  an  envelope  furnished  by  the 
State  Architect,  sealed  and  addressed,  and 
shall  be  accompanied  by  certified  checks 
in  the  following  amounts:  Construction 
Work,  Proposal  No.  1,  $3,700.00,  and  Pro- 
posal No.  2,  $3,700.00  (if  contractor 
submits  bid  for  both  Proposal  No.  1  and 
Proposal  No.  2,  one  check  for  $3,700.00 
will  be  deemed  sufficient)  ;  Heating  Work. 
$350.00;  Plumbing,  $250.00,  and  Electric 
Work,  $150.00.  The  contractors  to  whom 
the  awards  are  made  will  be  required  to 
furnish  surety  company  bond  in  the  sum 
of  fifty  per  cent  (50%)  of  the  amount  of 
contract  and  in  accordance  with  the  terms 
of  specifications  Nos.  2342,  2365,  2366  and 
2367.  The  right  is  reserved  to  reject  any 
or  all  bids.  Drawings  and  specifications 
may  be  consulted  at  the  Department  of 
Architecture,  Capitol,  Albany,  N.  Y.,  and 
at  the  New  York  Office  of  the  Department 
of  Architecture,  Room  1224,  Woolworth 
Building.  Drawings  and  specifications  and 
blank  forms  of  proposal  may  be  obtained 
at  the  Department  of  Architecture,  Capi- 
tol, Albany,  N.  Y.,  upon  the  deposit  of  a 
certified  check  in  the  sum  of  $10,  made 
payable  to  the  State  of  New  York  for  each 
set  of  plans  and  specifications,  which 
check  will  be  returned  if  plans  and  speci- 
fications are  sent  back  in  good  condition 
to  the  State  Architect,  Lewis  P.  PUcher, 
Capitol,  Albany,  N.  Y. 

December  29,  1915. 


Bids  open  January  31,  1916. 

ELEVATED  TANK  FOR  BOARD 
OF  PUBLIC  WORKS 

CITY    OF    OSHKOSH,    WIS. 

Sealed  proposals  will  be  received  by  the 
Board  of  Public  Works  of  the  City  of  Osh- 
kosh, in  the  City  Hall,  until  2  oclock  p.  m. 
of  January  31,  1916,  for  providing  all 
tools,  material,  labor  and  facilities  to 
properly  construct  an  Elevated  Tank  at 
the  Municipal  Pumping  Station,  situated 
on  the  west  shore  of  Lake  Winnebago,  be- 
tween Washington  and  Merritt  Streets; 
City  of  Oshkosh,  in  accordance  with  the 
terms  and  conditions  of  forms  of  Contract 
and  Bond  and  Specifications  and  Plans  on 
file  in  the  office  of  the  Board  of  Public 
Works,  City  Hall,  of  said  city. 

Proposals  must  be  made  out  upon 
printed  forms  furnished  by  the  City  at 
said  office,  and  be  addressed  to  the  Board 
of  Public  Works,  City  of  Oshkosh,  with 
the  following  legend  appearing  on  address 
side  of  envelope:  "Proposal  for  an  Ele- 
vated Tank." 

The  City  of  Oshkosh  desires  to  have  con- 
structed a  Filtration  Plant  and  has  di- 
vided the  contract  work  required  into 
Four  (4)  sections  or  parts,  of  which  this 
is  No.  3.  Bidders  may  submit  proposals 
to  do  work  required  on  any  section  or  part, 
or  on  the  construction  of  the  Filtration 
Plant  complete. 

Each  bidder  must  inclose  with  his  pro- 
posal a  certified  check  for  Four  Hundred 
Dollars  ($400.00)  on  some  responsible 
banit  located  and  doing  business  in  the 
City  of  Oshkosh  and  made  payable  to  the 
order  of  the  Board  of  Public  Works. 

The  Board  of  Public  Works  reserves  the 
right  to  reject  any  or  all  bids. 
R.  A.  HOLLISTER, 
HENRY   T.    HAGENE, 
GEORGE   H.    RANDALL, 
FRED    HEINTZ, 

Board  of  Public  Works. 

Oshkosh,  Wis.,  December  22,  1915. 


CONTRACTING  NEWS 


Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


BUILDING  OPERATIONS  for  1915,  gaged 
by  permits  issued  in  seventy-two  cities,  show 
a  5  per  cent  gain  over  1914.  While  the  first 
seven  months  show  large  losses  compared  with 
1914,  the  last  five  show  progressive  gains  of  14, 
32,  42,  75  and  84  per  cent,  the  December  filings 
being  the  largest  of  the  year.  The  gain  over 
1914  was  due  as  much  to  the  falling  off  in  the 
first  months  of  the  war  as  to  the  spurt  during  the 
past  fall;  but  the  fact  remains  that  plan  filings 
have  returned  to  normal,  and  that  building  con- 
ditions are  much  improved.  That  the  rising  prices 
of  materials  will  affect  building  adversely  is 
feared  by  dealers  in  some  quarters,  and  measures 
are  being  considered,  especially  in  the  East,  to 
keep  prices  down.  The  high  price  of  steel,  how- 
ever, did  not  prevent  fabricating  shops  from  book- 
ing orders  for  structural  steel  equal  to  121  per 
cent  of  capacity  in  December,  according  to  the 
Bridge  Builders  and  Structural  Society.  Unfilled 
orders  of  the  U.  S.  Steel  Corporation  showed  a 
gain  of  616,733  tons  for  the  month  of  December, 
which  is  remarkable  considering  the  falling  off 
that  usually  results  from  the  holidays.  Unfilled 
orders  now  total  7,806,222  tons,  the  largest  since 
January,  1913,  exceeded  only  by  two  periods  in 
the  history  of  the  corporation, ,  and  within  last 
month's  gain  in  unfilled  orders  of  the  record  of 
December,  1906. 

Buildings 

Building  work  reported  last  week  shows  a  still 
further  improvement  in  volume.  Bids  opened 
for  an  addition  to  a  hospital  at  Providence,  R.  I., 
totaled  $268,000.  A  $350,000  contract  for  erect- 
ing a  theater  building  has  been  awarded  at  Phila- 
delphia. The  court  house  to  be  built  at  Durham, 
N.  C,  has  been  awarded  at  a  total  of  $256,500.  A 
$320,000  addition  to  a  Cleveland  hotel  has  been 
contracted  for.  The  lowest  bid  received  for  the 
reinforced-concrete  elevator  at  New  Orleans  was 
$713,000.  The  lowest  bid  received  for  erecting 
the  hotel  at  Ottumwa,  Iowa,  was  $175,000.  A  col- 
lege building  contracted  for  Grinnell,  Iowa,  will 
cost  $106,000.  An  office  building  to  cost  $i50,000 
has  been  contracted  for  at  Seattle. 

Bids  are  desired  for  erecting  a  $300,000  library 
at  Boston,  for  erecting  a  jail  and  court  house  to 
cost  the  same  sum  of  money  at  Wilmington,  Ohio, 
for  constructing  school  buildings  to  cost  $210,000 
at  Portland,  Ore.,  and  for  building  a  $275,000 
club  at  Seattle.  Plans  have  been  filed  in  New 
York  City  for  a  $750,000  apartment  house  and  a 
$300,000  store.  Plans  are  being  prepared  for  a 
$1,000,000  motion-picture  plant  at  Corona,  L.  I. 
A  $300,000  college  building,  a  $350,000  school  and 
a  $300,000  factory  are  being  planned  or  con- 
sidered at  Syracuse,  N.  Y.    The  sum  of  $300,000 


is  to  be  spent  for  building  improvements  to  the 
college  at  Elmira,  N.  Y.  Plans  are  being  pre- 
pared for  a  $250,000  addition  to  a  manufacturing 
plant  at  Tonawanda,  N.  Y.  It  is  reported  that 
a  steel  plant  to  contain  two  large  electric  furnaces 
will  be  built  at  Apollo,  Pa.  Preliminary  plans 
for  the  $265,000  post  office  to  be  built  at  Colum- 
bia, S.  C,  have  been  made.  Plans  have  been  com- 
pleted at  Dawson  Springs,  Ky.,  for  a  $400,000 
hotel.  A  $1,000,000  cold  storage  warehouse  is  to 
be  built  at  Cleveland.  Schools  to  be  built  at  Day- 
ton, Ohio,  will  cost  $330,000.  The  construction 
of  a  $1,000,000  tannery  is  being  considered  at  St. 
Louis.  Plans  are  being  prepared  for  a  $200,000 
court  house  at  Boone,  Iowa.  A  contract  is  soon 
to  be  let  for  a  $500,000  hospital  building  in  San 
Francisco. 

Bridges  and  Roads 

The  Erie  Railroad  has  awarded  the  contract 
for  a  1500-ton  steel  bridge  over  the  Susquehanna 
River  at  Susquehanna,  N.  Y.  The  Chicago,  Bur- 
lington &  Quincy  Railroad  has  awarded  contracts 
for  3400  tons  of  steel  bridges.  A  $90,000  highway 
bridge  has  been  contracted  for  by  the  California 
Highway  Commission.  Bids  for  constructing  a 
285-ft.  reinforced-concrete  bridge  are  desired  at 
Iowa  City,  Iowa.  It  is  reported  that  bids  will  be 
received  February  8th  for  constructing  a  490-ft. 
bridge  at  Newport,  Wash.  Bids  are  desired  for 
another  bridge  at  Seattle,  to  cost  $300,000.  A 
survey  for  a  $600,000  viaduct  has  been  ordered 
at  Richmond,  Va.  Plans  are  to  be  prepared  for 
reconstructing  the  Superior  Avenue  viaduct  in 
Cleveland,  at  a  cost  of  $500,000.  The  widening 
of  a  bridge  at  Akron,  Ohio,  at  a  cost  of  $100,000 
is  being  considered.  Plans  for  a  $220,000  viaduct 
have  been  approved  at  Kansas  City,  Mo.  A 
700-ft.  steel  bridge  is  to  be  contracted  for  soon 
at  Schuyler,  Neb.  Santa  Barbara,  Cal.,  has  sold 
$500,000  bridge  bonds. 

Several  additional  highway  contracts  have  been 
awarded  by  the  State  of  Connecticut.  Concrete 
paving  to  cost  $59,000  has  been  contracted  for 
at  Huntington,  Cal.  Bids  are  desired  at  Rock 
Island,  111.,  for  paving  work  to  cost  $74,000.  It 
is  reported  that  road  work  to  cost  $100,000  vdll 
be  let  February  20  at  Tacoma,  Wash.  Paving 
work  to  cost  at  least  $500,000  is  to  be  undertaken 
this  year  at  Baltimore.  State  and  county  road 
and  bridge  work  to  cost  $3,800,000  is  to  be  under- 
taken this  year  in  Alabama.  Paving  work  to 
cost  $350,000  will  be  let  in  March  at  Vincennes, 
Ind.  Road  improvements  contemplated  in  the 
State  of  Arizona  will  cost  $2,500,000  in  addition 
to  the  construction  of  the  $300,000  highway  sys- 
tem at  Tucson.  A  number  of  road  bond  issues 
have  been  sold,  including  $400,000  at  Greenville, 


S.  C,  $219,000  at  Claremore,  Okla.,  $350,000  at 
Globe,  Ariz.,  and  $500,000  Bakersfield,  Cal. 

Waterworks  and  Sewers 

The  construction  of  the  Woodward  reservoir 
at  Manteca,  Cal.,  has  been  contracted  for  at  $165,- 
000.  Water  bonds  amounting  to  $85,000  have 
been  sold  at  Wardsworth,  Ohio.  An  ordinance 
providing  $60,000  for  the  extension  of  water- 
works is  before  the  city  counsel  of  Dayton,  Ohio. 
Waterworks  bonds,  amounting  to  $64,000  are 
to  be  sold  at  Athens,  Ohio.  Waterworks  im- 
provements for  which  $80,000  is  available  are 
being  considered  at  Walla  Walla,  Wash.  The  con- 
struction of  a  $60,000  pipe  line  is  being  con- 
sidered at  Los  Angeles. 

Bids  will  be  opened  March  14  for  constructing 
the  sedimentation  basin  for  the  Passaic  sewer 
on  the  Newark  (N.  J.)  meadows.  The  work  in- 
volves 68,000  cu.  yd.  of  concrete.  Bids  will  be 
opened  for  constructing  a  sewer  system  and  dis- 
posal plant  at  Liberal,  Kan.  The  construc- 
tion of  a  sewage  disposal  plant  has  been 
recommended  at  Elmira,  N.  Y.  Lexington, 
Ky.,  will  sell  $350,000  sewage  bonds  Jan.  24. 
Sewer  and  paving  work  to  be  undertaken  this 
year  in  Cleveland  will  cost  $1,500,000  and  the 
removal  of  sewers  in  connection  with  grade  cross- 
ing work  will  cost  $60,000.  Sewers  and  a 
disposal  plant  to  be  built  at  Lakewood,  Ohio, 
will  cost  $185,000.  Sewer  work  to  cost  $105,- 
000  is  to  be  contracted  for  at  Vincennes,  Ind. 
Two  trunk  sewers  to  be  built  at  Billings,  Mont., 
will  cost  $70,000.  The  construction  of  a  $160,000 
sewer  system  is  being  considered  at  Watts,  Cal. 

Miscellaneous 

The  contract  for  the  Fourteenth  Street  eastern 
tunnel  has  been  awarded  in  New  York  City  at 
$6,689,000.  Another  rapid  transit  contract  in  the 
same  city  has  been  awarded  at  $1,237,000  by  the 
New  York  Municipal  Railway  Corporation.  A 
coal  dock  to  cost  $100,000  has  been  contracted  for 
at  Duluth.  Bids  will  be  opened  Feb.  16  at 
Albany,  N.  Y.,  for  constructing  the  Erie  Canal 
lock  and  dam  at  May's  Point  and  for  completing 
a  12-mile  section  of  the  Erie  Canal.  The  annual 
budget  of  Richmond,  Va.,  includes  $1,000,000  for 
improving  Shockoe  Creek.  The  city  of  Cleveland 
is  ready  to  take  up  the  elimination  of  grade  cross- 
ings for  which  $1,600,000  was  voted  last  Novem- 
ber. The  entire  improvement  will  cost  $4,550,000. 
Harbor  improvement  bonds  amounting  to  $200,000 
have  been  sold  at  Houston,  Tex.  Victoria,  Tex., 
has  sold  $146,000  drainage  bonds.  An  open  cut 
through  Bunker  Hill  being  considered  at  Los 
Angeles  will  cost  $4,000,000.  A  $6,000,000  reser- 
voir is  being  planned  at  Fresno,  Cal. 


WATERWORKS 


PROPOSED     WORK. 

Pass  Christian,  Miss. — Election  to  be 
held  Jan.  31  to  vote  on  municipal  water- 
works co.'ating  $4.5.000;  also  street  improve- 
ments costins  $30,000.  X.  A.  Kramer, 
Engineer,  Magnolia,  Miss.;  W.  A.  Terrell, 
City  Clerk. 

Lenox,  Mass. — Directors  of  Lienox  Water 
Company  report  In  favor  of  constructing 
a  second  reservoir  on  Richmond  Mountain 
water  shed. 

CoMlnsvMIe,  Conn. — City  of  Hartford  will 
let  contract  this  spring  for  constructing  a 
municipal  filter  plant  here  to  have  maxi- 
mum capacity  of  300,000  gal.  per  day,  pres- 
sure type.  C.  M.  Saville,  Chief  Engineer 
Water  Board,  702  Pllgard  Building,  Hart- 
ford. 

Keansburg,  N.  J. — Rarltan  Township 
Committee,  Keyport,  Is  reported  to  have 
granted  a  franchise  to  People's  Water 
Company  for  a  water  system  in  Keans- 
burg. 

Philadelphia,  Pa. — The  rebuilding  of  the 
old  Fairmount  dam  is  under  considera- 
tion by  the  Park  Commission,  also  the 
building  of  a  steel  ornamental  footbridge 
across  the  river  at  the  dam  to  connect 
the  old  mansion  with  the  west  bank  of 
the  river. 


Richmond,  Va. — See  "Hydraulic  Con- 
struction and  River  Improvements." 

Buckhannon,  W.  Va. — City  is  consider- 
ing establishing  a  high  pressure  water 
system. 

Savannah,  Ga. — R.  B.  Dole,  Government 
Engineer,  submitted  a  report  to  the 
Mayor  recommending  improvements  to 
the  water  works,  Including  construction 
of  filtration  plant;  probable  cost  $240,000. 

Brooksville,  Fla. — City  Council  reported 
to  be  considering  the  construction  of 
water  works. 

Key  West,  Fla. — Franchise  granted  to 
.John  J.  Quinn  &  Company,  Key  West,  to 
construct  a  water  works  In  this  city. 

Oakdale,  La. — Plans  and  specifications 
being  prepared  by  Xavler  A.  Kramer, 
Magnolia,  Miss.,  for  municipal  water 
works  to  cost  $25,000.  R.  E.  L.  RIcjetts, 
Secy  Water  Works  Committee. 

Bucyrus,  Ohio. — W.  J.  Sherman  Engi- 
neering Company,  Toledo,  estimates  cost 
of  constructing  a  municipal  water  works 
at  $590,000,  and  the  purchase  of  the  pres- 
ent plant  of  the  Biicyrus  Development 
Company  and  improving  same  at  $588,000. 

Athens,  Ohio. — Water  works  Improve- 
ment bonds  for  $64,000  will  be  sold  Feb.  19, 
by  C.  W.  Gross,  City  Aud. 

Canton,  Ohio. — Mayor  In  his  annual 
message  recommends  immediate  steps  for 
improvements    to    the    waterworks. 


Dayton,  Ohio. — Council  has  passed  on  McPherson,  Kan. — Improvements  con- 
first  reading  ordinance  providing  $t>0,OUO  templated  to  the  municipal  waterworks 
bonds  for  extension  of  water  works  and  and  electric  light  plant.  Arthur  Groes- 
$15,000  bonds  for  purchase  of  new  meters,  beck,  Mgr. 


Wadsworth,  Ohio. — Water  works  and 
electric  light  bonds  amounting  to  $85,000 
have  been  sold. 

BIcknell,  Ind. — George  W.  Sturtevant,  38 
S.  Dearborn  Street,  Chicago,  111.,  will 
finance  and  build  a  water  works  system 
for  this  city  to  be  leased  to  the  city. 

Orleans,  Ind. — Orleans  Water  Company 
incorporated  and  will  construct  water 
works  here.  Water  is  to  be  derived  from 
driven  wells.  J.  B.  Marvin  of  Frankfort, 
engineer  in  charge,  and  will  superintend 
construction. 

Decatur,  III. — Council  considering  water 
mains  in  territory  north  of  Grand  Ave- 
nue and  west  of  Monroe  Street,  extending 
north  to  Sawyer  Street;  estimated  to  cost 
$11,257. 

Kewanee,  III. — Election  to  be  held  be- 
fore March  1  to  Issue  $70,000  bonds  for 
water  works  Improvements,  said  bonds 
sold  conditionally  on  election  carrying. 
H.   G.   Stokes,  City  Engineer. 

Denmark,  Wis.— W.  G.  Kirchofter  of 
Madison  engaged  by  Village  Trustees  to 
prepare  plans  and  specifications  for  water 
and  sewer  system. 


Minneapolis, 
Roads." 


Minn. — See    "Paving    and 


Washington,  Mo. — It  is  proposed  to  la- 
sue  $60,000  bonds  for  extending  water- 
works. Address  H.  A.  Krog,  City 
Attorney. 

Hartford,  Ark. — Benham  Engineering 
Co.,  Oklahoma  City,  Okla.,  engaged  to 
prepare  plans  for  the  proposed  water 
works  and  electric  light  plant. 

Galveston,  Tex. — Committee  of  Engi- 
neers appoined  by  Mayor  to  report  on 
water  worKs  system  at  Alta  Ijoma  with  a 
view  to  recommending  advisability  of  in- 
stalling an  air  compressor,  recommend 
that  bids  be  asked  for  four  wells  each 
producing  1,000.000  gallons  dally,  and  also 
for  a  guaranteed  supply  of  4,000,000  gallons 
daily,  regardless  of  the  number  of  wells; 
also  that  a  steam  driven  generating  unit 
of  high  efficiency  be  Installed.  The  wells, 
pumps  and  motors  to  cost  $28,000  and  the 
pipes,  electrical  equipment  and  other 
necessary  equipment  to  Increase  supply 
$15,000    additional. 

Houston,  Tex. — City  will  soon  Issue 
$100,000  bonds  to  be  used  as  follows:  $36.- 
000  for  constructing  North  Main  Street 
auxiliary  water  plant:  $30,000  for  Milan 
Street  Bridge  across  Buffalo  Bayou,  and 
$34,000  for  street  paving. 

In    annual    report    of   Dave    Fitzgerald, 
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Water  Commissioner,  the  construction  of 
two  pumping  stations  this  vear  having  a 
capacity  of  37.000.000  gal.  daily  is  recom- 
mended. 

Oklahoma  City,  Okla.— Election  soon  to 
DC  held  to  vote  bonds  for  constructing  a 
new  water  works  system,  plans  for  which 
are  about  completed. 

Fort  Sumner,  N.  M. — Plans  reported 
being  prepared  for  water  works  and  an 
electric  light   plant.     Address  City  Clerk. 

Colvllle.  Wash.— Contract  will  be  let 
about  Feb.  15,  by  city  for  oonstruciing  a 
concrete  dam.  3  miles  of  10  and  12-in. 
pipe  line,  and  a  concrete  reservoir.  120  ft. 
X  120  ft.  X  12  ft.:  cost  J20.000.  Sfcmper 
Brothers.    Engrs.,  Spokane.    Wash. 

Seattle,  Waih.— Water  mains  to  be  laid 
in  Dexter  Avenue  require  5060  lin.  ft. 
20-in.  pipe.  16  hydrants  and  4  26-in.  gates. 
.\ddress    Board    Public   Works. 

Mayor  GUI  is  reported  in  favor  of  con- 
structing a  steel  and  concrete  aqueduct 
from  Landsburg  to  Seattle,  and  providing 
for  more  storage  reservoirs  for  Seattle. 

Walla,  Walla,  Wa»h.— City  Commis- 
sioners considering  improvements  to  the 
water  works.  A  new  reservoir  also  ex- 
tending pipe  line  a  distance  of  five  miles 
into  Wenaha  Forest  Reserve  are  being 
considered.  About  $80,000  bonds  are 
available. 

North  Bend,  Ore.— State  Public  Service 
Commission  has  directed  Coos  Bay  Water 
Company  to  construct  a  reservoir  of  min- 
imum storage  capacity  of  250.000  gals,  in 
connection   with   the  local   water  system. 

Eagle  Rock,  Cal. — Committee  appointed 
to  Investigate  municipal  water  works. 

Norwalk,  Cal.  —  Water  works  bonds 
amounting  to  $15,000  have  been  sold. 

Fullerton,  Cal.— Reported  Yorba  Linda 
Water  Company  of  Fullerton  will  spend 
about  $10,000  for  covering  reservoir,  new 
pipe  line  and  for  a  pumping  unit. 

Loa  Angeles,  Cal. — Punllc  Service  Com- 
mission contemplates  constructing  a  pipe 
nne  from  Garvanza  to  connect  with  dis- 
tribution system  serving  Bairdstown, 
Sierra  Vista  and  Rose  Hill  sections.  Will- 
lam  Mulholland,  Chief  Engineer,  estimates 
cost  at  )60,90S. 

Santa  Maria,  Cal.— City  Trustees  re- 
ported considering  the  purchase  of  the 
plant  of  the  Domestic  Water  Co. 

Tropico,  Cal. — Election  will  probably  be 
held  to  vote  $75,000  bonds  for  constructing 
water  works  and  lighting  svstem.  George 
B.  Adams,  Hydraulic  Engineer.  235  El 
Bonita  Avenue,  estimates  cost  as  follows: 
reservoir,  $7,48<;  c.  I.  pipe  line.  $21,395 
(riveted  steel  pipe,  $12,194):  pipe  line 
from  diverting  box.  $6,864. 

Yorba  Linda,  Cal.— Directors  of  the 
Torba  Linda  Water  Company  will  Install 
a  pumping  unit,  pipe  lines  and  reservoir 
cover  at  a  cost  of  $20,000. 

Casa  Grande,  Ariz. — Election  soon  to  be 
held  to  vote  $35,000  bonds  for  water 
works,  electric  light  and  Ice  plant.  Sidney 
Hasblr,  Engineer,  Tucson. 

Salt  Lake  City,  Utah.— Water  works 
and  sewer  bonds  amounting  to  $300,000 
will  be  sold  Feb.  1  by  City  Recorder. 

Ottawa,  Ont.— Contract  will  be  let  last 
of  February  for  furnishing  water  works 
supplies,  including  brass  work,  valves. 
pipe,  etc.  R.  R.  Haycock,  Waterworks 
En  gr. 


Arcadia,  Iowa.— Until  Feb.  8  by  E.  C. 
.Vlohr.  Town  Clerk,  for  furnishing  material 
:ind  constructing  water  works,  advertised 
in  Engineering  Record.  lAWrence  W. 
i"ox.  Engineer,  Des  Moines. 

Coffeyvllle,  Kan. — Until  Jan.  28  (read- 
vertisement),  by  H.  H.  Denkler,  City  Clk., 
Coffeyville,  for  equipment  for  water 
works.  Carl  E.  Stronquist.  Supt.  Water 
&  Light  Dept. 

Plalna,  Kan. — Reported  desired  until 
Feb.  3  for  constructing  water  works; 
probable  cost  $12,000 

Roundup,  Mont.— Reported  desired  until 
Jan.  25  for  12.675  lin.  ft.  6  and  4-ln.  c.-i. 
pipe.  15  hydrants,  etc.  Claude  A.  Ren- 
shaw.  City  Engr. 

Thermopolia,  Wyo. — Until  Jan.  31,  by  A. 
.1.  Lowrey.  Town  Clerk,  for  water  works. 

McCammon,  Idaho. — Reported  desired 
until  Feb.  22  by  E.  W.  Riede,  Village 
Clk.,  for  constructing  water  works,  to 
consist  of  4700  ft.  48-in.  pipe  wells,  steel 
car  and  tank;  probable  cost  $22,000. 
Cotton  &  Wilson.  Engjs..  Idaho  Falls, 
Idaho. 

Ottawa,  Ont. — Until  Jan.  24  by  Secre- 
tary Water  Works  Committee,  Ottawa, 
addressed  to  Chairman,  for  c.-i.  pipe.  R. 
L.  Haycock.  Acting  Water  Works  Engi- 
neer. 


PRICES     AND     LETTINGS. 
iflndicates  award  of  contract. 

-A^Danvllle,  Pa. — Contract  for  a  rein- 
forced concrete  rapid  sand  filter  of  300,000 
gal.  capacity  awarded  American  Water 
Softener  Company,  Philadelphia,  Pa. 
(Bids  opened  Jan.  10  by  Water  Commis- 
sioner.) Chester  &  Fleming,  Engineers, 
Pittsburgh. 

'^Jacksonville,  Fla. — Contract  awarded 
United  States  Iron  Pipe  &  Foundry  Com- 
pany of  Memphis,  Tenn.,  for  the  iron 
water  pipe  for  the  high  pressure  line  on 
East   Bay   S'.reet. 

^Chicago,  III. — Contract  for  furnishing 
water  pipe  12,  21  and  48  in.  11,325  tons 
awarded  C  S.  C.  I.  Pipe  &  Foundry  Com- 
pany, 122  South  Michigan  Ave.,  at  $27.75 
per  ton;  total.  $314,269.  Contract  awarded 
Glamorgan  Pipe  Company,  209  S.  LaSalle 
Street,  for  furnishing  7500  tons  c.-i.  pipe 
at  $26.85  per  ton. 

-A-Chanute,  Kan.  —  Contract  awarded 
Merkle-Hines  Machine  Co.,  Kansas  City, 
Mo.,  for  low  service  pump  direct  con- 
nected to  electric  motor  (bids  opened 
Jan.  11),  at  $19,200.  C.  G.  Wood,  City 
Clerk. 

♦Fullerton,  Cal.  —  Contract  awarded 
Western  Reinforced  Concrete  Pipe  Co., 
1611  East  Sixth  Street,  Los  Angeles,  by 
Anaheim  Union  Water  Co.  for  a  535-ft. 
concrete  pipe  inverted  siphon,  60  in. 
diameter,   to   replace   flume. 

♦  Lo«  Angeles,  Cal. — Contract  for  riveted 
steel  pipe  for  Water  Dist.  No.  3  in  San 
Fernando  Valley,  awarded  Llewellyn  Iron 
Works.  Los  Angeles,  at  $159,800  for  2456 
tons  30  to  52  in.  and  to  Lacy  Mfg.  Com- 
pany, Los  Angeles,  at  $109,681  for  1350 
tons  12  in.  to  20  In. 

♦Manteca,  Cal. — F"ollowing  are  four 
lowest  totals  (bids  opened  Jan.  6  by  C.  A. 
Proudfit.  Secretary.  South  San  Joaquin 
Irrigation  Dist.)  for  constructing  Wood- 
ward reservoir:  Keystone  Construction  & 
Log  Co.,  Portland.  Ore..  $165,410  (award- 
ed contract);  Blake  Bros.,  Oakland, 
$173,300;  Seabury  B.  Peterson,  San  Fran- 
cisco, $174,375,  and  McCaran  &  Peterson, 
San  Francisco,  $189,662. 


BIOS     DESIRED. 

Lewiston,  N.  Y. — Until  Feb.  15  by  Board 
Water  &  Light  Commissioners  (F.  E. 
Guard.  CHerk)  for  furnishing  material  and 
constructing  improvements  to  water 
works,  advertised  In  Engineering  Record. 
A.  O.  Peabody,  Engineer  of  Board. 

New  Brunswick,  N.  J. — Until  Feb.  1  by 
City  Commissioners  for  turbo  centrifugal 
pumps,  advertised  in  Engineering  Rec- 
ord. E^lward  F.  Farrington,  Director  De- 
partment Public  AfTairs;  Asher  Atchison, 
City  Engineer. 

Washington,  D.  C— Until  Feb.  1,  by  Bu- 
reau .Supplies  and  Accounts,  Navy  Dept., 
Washington.  •  D.  C,  for  pipe  'flttings, 
wrought  pipe,  railroad  material,  steel, 
etc.,  at   the  Xavy  Yard. 

Dunedln.  Fla, — Until  Feb.  4,  for  con- 
structing a  city  dock;  cost,  $4,800;  water 
works,  cost,  $8,000:  sanitary  sewer  and 
disposal  plant,  $5,500:  brick  paving,  storm 
drains,  etc..  cost,  $26,000.  Joseph  N.  Drew, 
Engineer.  Clearwater. 

Camden,  Ala. — Until  Feb.  9  by  Edgar  B. 
Kay,  Engineer,  Tuscaloosa,  for  water 
works,  consisting  of  80.000-gal.  steel  tower 
and  tank.  80,000-gal.  reinforced  concrete 
tank  pumps,  fire  hydrants,  c.-l.  pipe, 
valves,  distribution  system,  etc:  cost 
$15,500. 

Llgonler,  Ind.— Reported  desired  until 
Jan.  27  for  extending  water  mains  in 
North.  Main  -North  and  CThatham  Streets. 

Viola,  III.— Until  Feb.  14,  by  B.  D.  Bax- 
ter, Pres.  Board  Trustees,  for  water  works 
advertised  in  Engineering  Record.  Ter- 
hune  &  Horton.  Engrs..  401  Central  Natl. 
Bank  BIdg..   Peoria. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED     WORK. 

Boston,  Masa. — Mayor  has  ordered  con- 
structing of  sewers  in  Almont  Street, 
Dorchester,  at  a  cost  of  $65,000. 

Lenox  Dale,  Mass. — Selectmen  of  Lenox 
have  been  petitioned  to  constnict  a  sewer 
system  in  Lenox  Dale  at  a  cost  of  about 
J20,000. 

Westfield,  Mass. — City  Engineer  John  L. 
Hyde,  in  his  annual  report,  recommends 
the  construction  of  sewers  In  various 
streets;  also  drains  in  other  streets;  an 
8-in.  water  main  in  Meadow  Street  and  a 
6-ln.  main  In  Lloyds  Hill;  also  increasins? 
the  water  storage  capacity;  also  widening 
and  extension  of  White  Street  and  other 
streets. 

Elmlra,  N,  Y. — Water  Board  is  reported 
to  have  recommended  to  the  Common 
Council  the  constructing  of  a  sewage  dis- 
posal plant. 

Ocean  Beach,  L.  I.,  N.  Y. — Property 
owners  of  Ocean  Beach  have  petitioned 
the  Town  Trustees  at  Islip  to  construct  a 
sewer  system  for  the  beach,  costing 
$30,000. 

New  Brunswick,  N,  J. — State  Depart- 
ment of  Health,  Trenton,  has  approved 
the  plans  for  the  sewage  disposal  plant 
to  be  constructed  at  Rockefeller  Institute, 
near  New  Brunswick. 


Wlikes-Barre,  Pa.— City  Engineer  di- 
rected to  prepare  plans  and  specifications 
for  a  municipal  sewage  disposal  plant  iis 
required    by    the    State    Board    of    Health. 

Richmond,  Va.— See  "Hydraulic  Con- 
struction   and    River    Improvements. 

Greensboro,  N.  C. — Sewer  bonds 
amounting  to  $25,000  and  paving  bonds 
$50,000  will  be  sold  soon  by  City  Commis- 
sioners. 

Mount  Olive,  N,  C. — Construction  of  a 
sewerage  system  is  reported  under  consid- 
eration. Cost  $17,000.  Address  City  Com- 
missioners. 

Atlanta,  Ga. — Finance  Committee  has 
voted  $25,000  for  the  completion  of  the 
Highland  Avenue  sewer. 

Lexington,  Ky. — Sewer  bonds  for  $350.- 
000  will  be  sold  Jan.  24  by  Frank  G.  Ott, 
Commissioner  of  Public  Finance. 

Cleveland,  Ohio. — Robert  Hoffman,  City 
Engineer,  Is  preparing  schedule  for  sewer 
and  paving  work  for  ne.xt  summer.  He 
estimates  the  total  expense  for  the  work 
at  $1,500,000,  including  city  and  property 
owners'  cost. 

Cleveland,  Ohio. — Robert  Hoffman,  City 
Engmeering  Commissioner,  will  soon  let 
contracts  for  removal  of  sewers  under  25 
street  crossings  of  Nickel  Plate  R.R.„ 
where  road  is  about  to  abolish  its  grade 
crossings;  cost  estimated  at  about 
$60,000. 

Dayton,  Ohio. — Plans  being  prepared  by 
F.  J.  Cellarius,  Dayton,  for  the  Mount 
Auburn  Sewer  District  No.  1,  which  the 
County  Commissioners  have  established 
for  Harrison  Township  along  the  Salem 
Turnpike.  There  will  be  three  main  sew- 
ers with  necessary  laterals. 

Lakewood,  Ohio. — Council  authorized  a 
bond  issue  of  $185,000  for  constructing 
sewers  and  sewage  disposal  plant.  N.  C. 
Cotabish,   Director  Public  Works. 

Kentlallvllle,  Ind. — Plans,  specifications 
and  estimates  of  the  cost  of  constructing 
the  west  side  and  south  side  sewers  have 
been  submitted  to  the  Common  Council  by 
Willis  Sawyer,  City  Engineer;  cost  $39,000. 

VIncennes,  Ind. — Contract  will  be  let 
about  January  for  constructing  sewers 
costing  $105,000.  H.  T.  Watts,  City 
Engineer. 

Detroit,  Mich.- Clarence  W.  Hubbell, 
Consulting  Engineer,  has  about  com- 
pleted his  report  on  the  pollution  of  the 
Detroit  River  by  sewage,  and  will  recom- 
mend the  formation  of  a  sanitary  district 
comprising  the  territory  between  Macomb 
County  line  and  Trenton  with  a  commis- 
sioner to  supervise  all  matters  pertaining 
to  sewage  disposal  and  water  works. 

Grosse  Polnte,  Mich. — Council  consid- 
ering constructing  a  sewerage  system  and 
disposal  plant.     Address  Village  Clerk. 

Port  Huron,  Mich. — Engineers  of  the 
International  Waterways  Commission  rec- 
ommend constructing  &n  intercepting 
sewerage   system   In   this   city. 

Pontlac,  III. — Election  soon  to  be  held  to 
vote  $20,000  bonds  for  constructing  a 
purification  plant  in  connection  with  the 
municipal  sewerage  system. 

Oskaloosa,  Iowa. — State  Board  of  Health. 
Des  Moines,  has  approved  the  sewage  dis- 
posal project  contemplated  in  this  city. 
Horace  Hawkins,  City  Engineer.  Black 
&  Veach.  Kansas  City.  Consulting  Engi- 
neers. 

Minneapolis,  Kan, — City  Council  con- 
sidering establishing  a  sewer  district 
north  of  Fifth  Street  and  west  of  Rock 
Street.     A.  D.   Todd.  City  Clerk. 

Neodesha,  Kan. — Plans  completed  by 
Black  &  Veach.  Interstate  Building,  Kan- 
sas City,  Mo.,  for  the  sewer  svstem  and 
contract  will  soon  be  let.  Address  J.  J. 
Carroll,  City  Clerk. 

Osborne,  Kan, —  Plans  completed  by 
Black  &■  Veach,  Kansas  City,  Mo.,  for  a 
storm  sewer,  curbing  and  guttering  for 
the  city;  vitrified  clay  pipe,  12  to  36-in., 
will  he  laid.     S.  P.  Crampton,  City  Clerk, 

Billings,  Mont.— City  Council  Jan.  4 
passed  resolution  to  create  Special  Im- 
provement Dist.  providing  for  construc- 
tion of  a  trunk  sewer  in  Second  Avenue, 
North,  from  North  Fifteenth  Street  to 
K?"".!!?.  ^"'^"'y"'"^'^''"''  Street,  at  a  cost  of 
JjiG..100,  and  a  trunk  sewer  In  Second 
Avenue  North  from  Xorth  Twenty-second 

i?;:^n'■*^,''■'^,'"'^•^■"'■  •■'''1  .street,  to  cost 
$35,000;  objections  are  to  be  heard  Feb.  1. 
E.  ,S.  Judd,  City  Clerk. 

.  ^?}n°J!i:r.  Jex.— Sewer  bonds  amounting 
lo   $10,000  have   been   voted. 

Galveston,  Tex.— Reported  City  Com- 
missioners considering  constructing  a 
sewage  disposal  plant. 

Houston,  Tex— See  "Hydraulic  Con- 
struction   and    River    Improvements." 

Batesvllle,  Okla.— Sewer  District  No.  3 
has  been  formed,  and  It  is  reported  a 
sewer  system  is  to  be  constructed  at 
once.     Address  Secretary  of  the  District. 


Los  Angeles,  Cal, — Council  voted  to  con- 
struct about  one  mile  of  sewer  in  Normal 
and  Vermont  Avenues  and  other  strets. 

San  Francisco,  Cal. — Board  of  Super- 
visors appropriated  $41,000  for  construct- 
ing sewers  and  appurtenances  in  .South 
Bay  View  Dist. 

Madera,  Cal. — City  Trustees  appointed 
committee  to  ascertain  cost  of  construct- 
ing a  septic  tank. 

Watts,  Cal.^-City  Trustees  contemplat« 
constructing  a  $160,000  sewer  system,  in- 
cluding septic  tanks  with  pumps.  R.  B. 
Kyle,  City  Engineer;  V.  R.  Franklin,  City 
Clerk. 

Salt  Lake  City,  Utah.— .See  "Water 
Works." 

Montreal,  Que. — City  is  building  bricl( 
sewers  2  ft.  x  3  ft.  and  circular  torra 
4  to  7  ft.  in  diameter.  Probable  cost 
$2,000,000.  Paul  E.  Mercier,  Ch.  Engr. 
Public   Wks. 


BIDS     DESIRED. 

Boston,  Mass. — Until  Jan.  25,  by  Edw. 
F.  Murphy,  Comr.  Pub.  Wks..  for  con- 
structing sewers  in  Frankfort  Street  and 
Neptune  Road,  East  Boston. 

Jersey  City,  N.  J.— Until  Jan.  27,  by  City 
Commissioners,  for  constructing  a  30-in. 
circular  brick  sewer  In  Henderson  and 
Eighteenth  Streets. 

Newark,  N.  J. — Until  March  14  by  Pas- 
saic Valley  Sewerage  Commissioners  (Jo- 
seph H.  Quigg,  Clk.),  Essex  Building, 
Clinton  Street,  Newark,  for  constructing 
part  of  Section  4  of  the  outfall  sewerage 
works,  consisting  of  sedimentation  basins, 
effluent  and  intake  conduits,  and  all  ap- 
purtenant work,  in  city  of  Newark,  ad- 
vertised in  Engineering  Record.  William 
M.  Brown,  Chief  Engineer  of  Commis- 
sioners. 

Dunedln,    Fla.— See    "Water    Works.'' 

Strawberry  Point,  Iowa, — Until  Jan.  25 
(readvertisement),  by  J.  Schofield,  Town 
Clerk,  for  constructing  sewer  system  and 
sewage  disposal  plant,  about  23,000  ft.  6 
to  10  in.  pipe;  cost  system  $18,000,  and 
plant  $7,000.  M.  Tschirgl  &  Sons,  Engrs., 
Cedar   Rapids. 

Lamed,  Kan. — Until  Feb.  1,  by  L.  D. 
Burgess.  City  Clerk,  for  9300  ft.  12  to  36 
in.  vitri.  pipe  storm  sewers,  also  30,000 
sq.  yd.  of  paving.  Black  &  Veach.  Engi- 
neers, Kansas  City. 

Liberal,  Kan.— Until  Jan.  25  by  city  (G. 
D.  Gadoway.  Mayor)  for  furnishing  ma- 
terial and  constructing  sewerage  system 
and  disposal  plant,  to  consist  of  31,218  ft. 
8  to  12-in.  pipe  sewer,  31,174  ft.  trenching 
and  backfilling,  829  Y  branch  sets,  appur- 
tenances, sewage  lift,  septic  tank,  alter- 
nating siphons,  etc.  E.  T.  Archer  &  Co.. 
Consulting  Engrs.,  512-514  New  England 
Building,  Kansas  <2!ity.  Mo. 

St.  Louis,  Mo. — Until  Feb.  4,  by  City, 
for  constructing  sewers  in  Glaise  Creek, 
Sewer  Dist  No.  12.  Address  President. 
315   New   Citv   Hall. 


PRICES     AND      LETTINGS. 
■kindicates  award  of  contract. 

Boston,  Mass. — Following  are  three 
lowest  bids  opened  Jan.  14  by  Public 
Works  Department  for  constructing  Free- 
port  Street  sewer:  James  J.  Conway,  19 
Beethoven  Street,  Roxbury,  $14,273; 
James  J.  Vouglilin  &  Co.,  43  Tremont 
Street.  Boston,  $15,551,  and  William  Bar- 
rett, 37  Hunneman  Street,  Roxbury,  $16.- 
364. 

♦Contracts  for  above  sewer  awarded 
James  J.  Conway,  19  Beethoven  Street  at 
$14,273.  William  J.  McGluchy,  Contract 
Clerk. 

♦  Boston,  Mass, — Contract  for  construct- 
ing the  Dorchester  Brook  sewer  (bids 
opened  January  5)  awarded  West  Rox- 
bury Trap  Rock  Company,  Grove  Street. 
West   Roxbury,  at   $34,278. 

♦Irvlngton,  N.  J.— Contract  awarded  by 
Town  Commissioners  to  John  Dorer,  Park 
Avenue,  Irvington,  for  constructing  ex- 
tension to  Ball  Street  sewer  at  $27,791. 

♦  Kenova,  W.  Va. — Contract  for  con- 
structing the  sewer  system  awarded  J. 
H.  Sluss  Construction  Company,  of 
Huntington,  at  $47,934  (bids  opened  Dec. 
23.  by  J.  W.  Collins,  Citv  Recorder). 
Other  bidders:  Keatley  &  Hord.  Hunt- 
ington, $49,900:  Wethers  &  Colgrove, 
Portsmouth,  $50,014,  and  .'V.  E.  Miller 
Construction  Company.  Portsmouth.  $51,- 
560.  A.  B.  Maupin.  Engineer,  Hunting- 
ton. Sewer  bonds  amounting  to  $55,000 
have    been   sold    by   city. 

♦Cincinnati,  Ohio. — Contract  for  im- 
proving sewers  in  (ioleraln  Avenue  (bids 
opened  Dec.  141  awarded  Thomas  P 
Strack.  Cincinnati,  at  $11,971. 

Averyvllle,  III. — Only  bid  opened  by 
Board  Local  Improvements  for  construct- 
ing the  sewer  svstem  was  submitted  by 
Daily  &  O'Brien,  Peoria,  at  $42,000.  Bids 
rejected.    Engineer's  estimate  $36,600. 
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'(^Woodbine,  Iowa. — Contract  for  con- 
structing a  sanitary  sewer  system  award- 
ed H.  J.  Peterson,  Omaha,  Neb.,  at  $16,- 
823,    I.  A.  Bruce,  Omaha,  Neb.,  Engr. 

-I^Ottavva,  Ont. — Contract  for  Segment 
Block  awarded  National  Pipe  Company, 
Montreal,  Que.  F.  C.  Asltwith,  City  En- 
gineer. 


PROPOSED     WORK. 

Bridgeport,  Conn. — The  War  Depart- 
ment accepted  plans  prepared  for  the  E. 
Washington  Avenue  and  Grand  Street 
bridges;  probable  cost  $130,000  and  $220,000 
respectively. 

Connecticut. — State  Highway  Depart- 
ment, Hartford  (Charles  J.  Bennett,  Com- 
missioner), intends  constructing  a  bridge 
across  Housatonic  River  between  Derby 
and  Huntington.  Wash  borings  are  now 
being  made  by  the  Harper  Machinery  Co. 
of  New  York  to  determine  the  character 
of  the  river  bed  for  abutments. 

Freehold,  N.  J. — The  Board  of  Freehold- 
ers directed  Strauss  Bascule  Bridge  Co. 
of  Chicago,  111.,  to  submit  plans  and  spec- 
ifications for  a  bridge  to  be  constructed 
over  Shark  River  from  "A"  Street  in 
Belmar  to  First  Avenue  in  Avon.  The 
bridge  is  to  have  a  lift  draw  of  steel,  ap- 
proaches on  each  side  to  be  of  concrete; 
estimated   cost  about  $46,000. 

Warren,  Pa. — Borough  Council  voted  in 
favor  of  contributing  $60,000  toward  con- 
structing bridge  over   Allegheny  River. 

Delaware. — Contract  will  be  let  some 
time  in  March  for  constructing  draw- 
bridge at  Laurel  to  cost  $4,000;  also  for 
bridge  of  a  movable  type  across  U.  S. 
Channel  at  Rehoboth,  to  cost  $10,000. 
Morgan  T.  Green,  County  Road  Engineer. 
Georgetown. 

Richmond.  Va. — City  Engineer  Boiling 
has  been  directed  to  make  a  survey  for 
a  viaduct  over  Shockoe  Creek  Valley  to 
begin  at  Twelfth  Street  and  end  at 
Twenty-second  Street;  cost  about 
$600,000. 

Richmond,  Va. — See  "Hydraulic  Con- 
struction and  River  Improvements." 

Fairmont,  W.  Va. — Preliminary  steps 
being  taken  to  construct  two  bridges,  one 
a  concrete  bridge  over  Mon  River  and 
the  other  either  a  causeway  or  a  concrete 
bridge  across  Coal  River.  Albert  J. 
Kern,   City  Clerk. 

Birmingham,  Ala. — Plans  prepared  by 
Julian  Kendrick,  City  Engineer,  for  a  via- 
duct to  be  constructed  at  Twenty-first 
Street  at  a  cost  of  about  $150,000. 

Lake  Charles,  La. — In  a  report  submit- 
ted to  the  Police  Jury  F.  H.  Frankland 
estimates  cost  of  constructing  a  bascule 
lift  and  concrete  viaduct  over  Calcasieu 
River,  at  $125,000. 

McMlnnvllle,  Tenn. — County  Court  voted 
to  construct  a  bridge  over  Charles  River 
at  Yager  ano  one  over  Barren  Fork  River 
near  Trousdale. 

Commissioners  of  Warren  and  White 
Counties  considering  constructing  a  bridge 
over  Caney  Fork  River  at  Rock  Island. 
McMlnnvllle,  county  seat  Warren  County. 

Sturgis,  Ky. — Construction  of  a  bridge 
over  Tradewater  River  by  county  Is  con- 
templated. To  be  200  ft.  long  and  cost 
$18,000.     Morganfleld,  county  seat. 

Akron,  O. — Widening  the  arch  of  bridge 
under  North  Forge  Street  crossing  is  con- 
templated. The  city  to  pay  $25,000  of 
cost  and  Baltimore  &  Ohio  R.  R.  Com- 
pany $75,000. 

Cleveland,  Ohio — W.  .'..  Stinchcomb, 
County  Engineer,  will  soon  prepare  plans 
for  the  revamping  of  Superior  Avenue 
viaduct,  present  east  approach  and  turn- 
table draw  to  be  razed,  west  approach  re- 
aligned so  as  to  connect  with  St.  Clair 
Avenue,  new  east  approach  constructed 
and  bascule  bridge  erected  over  Cuyahoga 
River.  All  work  to  be  contracted  for. 
Cost  reported  at  about  $500,000. 

Steubenvllle,  Ohio.— The  U.  S.  Senate 
passed  a  bill  authorizing  the  Ohio  West 
Virginia  Bridge  Co.  to  construct  a  bridge 
over  the   Ohio   River  at  Steubenville. 

Bluffton,  Ind. — County  Council  has  pro- 
vided for  the  construction  of  three 
bridges  across  Wabash  River,  in  M^abash 
Township;  one.  the  William  Burk  Bridge, 
is  to  cost  $16,000. 

Hazleton,  Ind. — The  Dixie  Bee  Line 
Bridge  Company,  incorporated  to  con- 
struct a  bridge  over  W'hlte  River  at  Haz- 
leton. Capital  $50,000.  Among  incorpor- 
ators: O.  Bundy.  Pres.:  B.  B.  .lohnston. 
Secy. 

Indianapolis,  Ind. — A  bridge  costing 
$100,000  is  to  be  constructed  across  Fall 
Creek  at  Shriver  Avenue  by  the  city  and 
the  County  Commissioners. 

County  Council  reported  considering  the 
construction  of  a  bridge  across  Fall  Creek 
,Tt  Mriple  Drive;  probable  cost  $350,000. 


Wabash,  Ind.— Bridge  bonds  for  $44,000 
will  be  sold  Feb.  15  by  Frank  P.  Klrcher, 
Co.  Aud. 

Lansing,  Iowa. — T.  H.  Baknell,  Lansing, 
is  designing  engineer  for  bridge  to  be  con- 
.structed  between  Lansing,  Iowa,  and  De- 
Sota,  Wis. 

Duluth,  Minn. — Contract  will  be  let  by 
County  Commission  during  February  tor 
constructing  a  steel  bridge  over  St.  Louis 
River  on  Town  Line  Road.  County  Com- 
missioners appropriated  $32,400  for  work 
m  various  County  Dists. 

Duluth,  Minn. — City  Council  directed 
construction  of  a  concrete  culvert  over 
.Wilier  Creek;   cost  $5,000. 

City  Council  has  appropriated  $20,000 
tor  removal  of  wooden  bridges  and  con- 
structing  concrete   culverts   during   1916. 

Minneapolis,  Minn. — Ordinance  has  been 
introduced  in  Council  instructing  City 
Engineer  to  prepare  plans  and  estimated 
cost  of  strengthening  Franklin  Avenue 
bridge  across  Mississippi  River  In  order 
that  bridge  may  carry  street  cars. 

Great  Northern  It.R.  (A.  H.  Hogeland, 
Oh.  Engr..  St.  Paul)  reported  considering 
constructing  a  railway  bridge  across  Mis- 
sissippi River  between  Hennepin  and 
Anoka  Counties  about  seven  miles  above 
Minneapolis. 

Minneapolis,  Minn. — See  "Paving  and 
Roads." 

Preston,  Minn. — Contract  will  be  let 
June  by  the  County  Commissioners  for 
constructing  20  bridges,  to  cost  $30,000. 
Address  J.   J.    Davy,   County  Engineer. 

Hutchinson,  Kan. — Contract  about  to 
be  let  by  Reno  County  Commissioners 
for  constructing  two  bridges  over  Arkan- 
sas River,  one  at  Hutchinson  and  one  at 
Nickerson.    To  be  arch  or  girder  types. 

Geneva.  Neb. — ."Vll  bids  opened  .Tan.  11 
by  Coimty  Commissioners  for  construct- 
ing steel  and  concrete  bridges  during  1916 
rejected.  No  new  date  set  yet.  Bert  A. 
Lynn.   County  Clerk. 

Kansas  City,  Mo. — Park  Board  ap- 
proved plans  of  Wiiddell  Kr  Son.  Kansas 
City,  for  constructing  a  concrete  bridge 
over  tracks  of  Missouri  Pacific  and  Frisco 
R.  R.  at  Seventy-first  Street  in  Swope 
Park.  Structure  to  be  750  ft.  long,  road- 
way 60  ft.  wide;  cost  $220,000. 

Roswell.  N.  M. — The  County  Commis- 
sioners voted  to  construct  a  pile  bridge 
over  Pecos  River;  cost  $9,000. 

Seattle,  Wash. — A  double  leaf  steel 
bascule  bridee.  costing  $150,000.  is  con- 
templated. F.  A.  Rapp,  Structural  Engi- 
neer,  305  City  Hall. 

Santa  Barbara.  Cal. — Bridge  bonds  for 
$500,000   have  been  sold. 

Ventura,  Cal. — Plans  filed  with  County 
Board  of  Supervisors  for  a  200-ft.  steel 
bridge  over  Ventura  River  at  Casitap; 
co'si  about  $9,000;  also  for  La  Grosse  Sati- 
coy  and  Sespe  Bridges.  Contract  will  be 
let   in   February. 

Minidoka.  Idaho. — A  wooden  trestle  on 
I'ile  foundation  costing  $10,000  is  to  be 
constructed  about  4  V.  miles  below  the 
Government  dam.  to  be  1188  ft.  long,  have 
30  4-pile  bents.  31  3-pile  bents.  630  ft.  of 
roadway  Ifi  ft.  wide,  and  558  ft.  12  ft. 
wide.  Steel  sjian  later.  .Tobn  W.  See  and 
■^.  .1.  Stephenson.  Burlev,  Idaho,  Engrs., 
John  W.  Shea.  Secy,  of  Board.  John  W. 
See.  Hurley,  Engineer  in  charge. 

Stamford,  Ont. — Reported  Niagara.  St. 
''atharines  &  Toronto  Ry.  Company  (E. 
F.  Seixas,  Gen.  Mgr..  St.  Catharines) 
considering  constructing  a  bridge  in 
.Stamford  Township  at  Portage  Road. 

Nanalmo,  B.  C. — City  Council  decided 
to  svibmit  a  by-law  to  citizens  to  vote 
SK.OOO  for  constructing  bridge  over  Mill 
Stream. 


BIDS     DESIRED. 

Brookllne.  Mass. — Until  .Tan.  24  by  Se- 
lectmen (TCdw.  A.  McEttrick,  Secy.)  for 
steel  for  the  Cypress  Street  and  Aspin- 
wall  Avenue  bridges.  Approximately  80 
tons  of  steel  (2  in.  and  28  in.  rolled 
beams). 

Paterson,  N.  J.— Iintil  Feb.  2,  by  Board 
Chosen  Freeholders.  Paterson.  for  repairs 
to  various  bridge  sin  Passaic  County; 
^Iso  for  creosotod  floor  and  oak  wearing 
deck  on  the  Benttle  Bridge  over  Passaic 
Itivpr.    Little  Falls. 

Albany,  N.  Y. — See  "Hydraulic  Con-, 
struction   and   River  Improvements." 

Williamson,  W.  Va.— Until  Feb.  5.  by 
Robert  C.  T.  Terrell.  Commi.ssioner  Pub- 
lic Works.  Frankfort,  for  constructing  a 
bridge  across  Tug  Fork  '^f  Ricr  Sandy 
River  at  Williamson,  connecting  Pike  and 
Mingo  Counties,  to  have  three  130-ft. 
si>ans  and  a  176ft.  approach,  superstruc- 
ture to  be  of  steel,  16-ft.  roadway  and 
wooden    floor;    substructure    of    concrete. 

St.  ClalrsvIPe,  Ohio.  —  Reported  desired 
until  Jan.  24  by  B.  W.  Hopkins,  County 
.-Vuditor,  for  repairing  Union  Street 
bridge. 


Martinsville,  Ind.— Until  Feb.  8  by 
(bounty  Commissioners,  for  repairing 
seven  bridges.    Sam  Watson,  Co.  Aud. 

Michigan. — Reported  desired  until  Feb. 
1,  by  hYank  F.  Rogers,  State  Highway 
Commissioner,  Lansing,  for  constructing 
two  40-ft.  reinforced  concrete  girder 
bridges,  18-ft.  roadway,  Pentland  Town- 
ship, one  between  Section  11  and  14 
and  one  in  Section  3. 

Cambridge,  III. — Until  Jan.  26  by  James 
H.  Redd,  County  Superintendent  High- 
ways, at  Court  House,  for  constructing  a 
70-ft.  by  18-ft.  steel  highway  bridge,  on 
reinforced  concrete  abutments  In  Weller 
Township,  Henry  County  ;  cost  $4,360  ;  also 
separate  bids  for  a  reinforced  concrete 
culvert  In  Munson  Township,  Henry 
County,  63  cu.  yd.  concrete  and  6250  lb. 
reinforcing  steel. 

Illinois.— By  the  State  Highway  Com- 
mission, Springfield,  for  constructing 
bridges    as    follows: 

Until  Jan.   31: 

Woodstock,  for  O'Rourke  Bridge,  54  ft. 
span,  18  ft.  roadway,  steel  with  reinforced 
concrete  abutments,  in  Coral  Township. 
Engieer's  estimate.  $2,180.  Including  piles. 
C.   L.  Tryon,  Co.  Supt.,  Woodstock. 

Until  Feb.  7: 

Carlinville.  for  Barber  and  Davis 
bridges,  14  and  32  ft.  spans,  20  and  16  ft. 
roadways,  reinforced  concrete.  Engineer's 
estimate,  $670  and  $1,710. 

Rhine  Bridge.  32  ft.  span,  16  ft.  road- 
way, reinforced  concrete,  between  Ches- 
terfield Township,  Macoupin  County  and 
Ruyle  Township.  Jersey  County.  Engi- 
neer's estimate,  $2,050. 

Rigsby  Bridge.  40  ft.  span,  18  ft.  road- 
way, reinforced  concrete.  In  Chesterfield 
Township.  Engineer's  estimate,  $2,240. 
O.  B.  Conlee.  Co.  Supt.  Highways.  Carlin- 
ville. 

Hutchinson,  Kan, — Reported  desired  un- 
til Feb.  10,  for  constructing  the  Arkan- 
sas River  bridse  and  the  Nickerson 
Bridge.  Bids  desired  on  the  Luten  arch 
type,  and  the  deck  girder  type.  Address 
County  Engineer. 

Gretna,  Neb. — Reported  desired  until 
Feb.  10,  by  County  Clerk,  PapiUion,  for 
constructing  three  100-ft.  spans  steel 
and  concrete  brldce.  G.  E.  Johnson, 
State  Engr.,   State  House,  Lincoln. 

McCook,  Neb.— Until  Feb.  8  by  C.  K. 
Dutcher.  County  Clerk,  for  constructing 
15  tons  steel  and  wooden  bridges  during 
year  1916  advertised  in  Engineering  Rec- 
ord. Plans  at  office  of  State  Engineer. 
Lincoln. 

Schuyler,  Neb. — Reported  desired  until 
Feb.  12,  by  County  Clerk  Schuyler,  for 
erecting  steel  bridee  over  Platte  River 
to  consi.st  of  four  175-ft.  connected  steel 
spans  with  creosoted  block  roadway  and 
concrete  abutments,  also  repairing  pres- 
ent 6-snan  bridge.  G.  E.  Johnson,  State 
Engr..   Lincoln. 

Sutherland,  Neb. — Alternate  bids  re- 
ported desired  until  Feb.  15.  by  County 
Clerk,  North  Platte,  for  two  250-ft.  spans, 
steel  or  concrete  bridge.  G.  E.  Johnson, 
State   House,    Lincoln. 

Perry,     Okla. — Reported     desired  until 

Feb.      7.      by      County      Committee,  for 

constructing    five    bridges    and    two  cul- 
verts.     W.    T.    Paris,    Co.    Clk. 

Newport,  Wash. — Reported  desired  until 
Feb.  8  bv  County  Commissioners  for  con- 
structing steel  bridge  over  Pend  d'Oreille 
River  substructure,  to  be  of  concrete, 
consisting  of  four  piers,  superstructure 
will  be  cable  extension  with  wooden  floor- 
ing. Length  of  span  will  be  372  ft.  and 
there  will  be  two  60-ft.  pile  approaches. 
with  16-ft.  roadway.  H.  A.  Sewell,  Co 
Engr..  Newport. 

Seattle.  Wash. — Reported  desired  until 
Feb.  11.  by  L.  B.  Young.  Chmn.  Board 
Public  Works,  for  constructing  city  bridge 
over  Lake  Washington  Government 
Canal  at  Tenth  Avenue.  Northeast. 
Probable  cost  of  substructure  $100,000. 
and  superstructure  $200,000.  Bids  will  be 
received  for  substructure  or  superstruc- 
ture,  or  both.     A.   H.  Dimock,  City  Engr. 

Santa  Barbara,  Cal. — Until  Feb.  7,  by 
County  Board  of  Supervisors,  for  con- 
structing four  concrete  bridges  over  Nojo- 
qul  Creek,  between  Vaca  and  Las  Cruces. 
Including  one  50-ft.  arch,  cost  $6,750; 
60-ft.  arch.  $8,600;  6B-ft..  $9,250:  also  a 
concrete  bridge  consisting  of  two  50-ft. 
girders  and  estimated  cost  $I4.S00.  Mc- 
Curdy  Bros..  Pacific  Electric  Bldg.,  Los 
Angeles,  Engineers. 

Mammoth,  Ariz. — Until  Feb.  8,  by  Board 
Supervisors,  Florence  (C.  H.  Nieweyer, 
Clerk),  for  constructing  steel  arch  bridge 
across  San  Pedro  River,  north  of  Mam- 
moth; approximate  cost  $6,000. 


'^Norfolk,  Va. — Contract  for  construct- 
ing bridges  awarded  by  Commlsaion  for 
Purchase  and  Improvement  of  Roads  in 
Norfolk  County  to  C.  B.  Cross  &  Son, 
Norfolk,  as  follows:  New  bridge  over 
Masons  Creek  on  Indian  Pole  Bridge 
Road,  creosoted  piling  and  timber,  $8,700. 
Reconstruction  of  bridge  at  Indian  River 
Koad,  $2,850.  New  bridge  over  Steamboat 
Creek,  on  Indian  River  Road.  Recon- 
struction of  Hodges  ferry  bridge,  $3,192. 

'AShelbyvllle,  Tenn. — Contract  for  con- 
structing a  bridge  over  Duck  River  on 
Tullahoma  turnpike  awarded  by  county 
to    Nashville    Bridge    Co.,    NasbvlUe,    at 

$5,990. 

^Covington,  Ky. — Contracts  In  connec- 
tion with  constructing  the  bridge  across 
Licking  River,  from  Ft.  Thomas  to  Cov- 
ington, to  support  the  new  emergency 
water  main  awarded  Jan.  6  by  City  Com- 
missioners as  follows:  Superstructure  to 
Argonia  Bridge  Company,  Lebanon,  Ohio, 
at  $25,373;  Installing  piers  to  D.  P.  Foley 
Company,  Cincinnati,  Ohio,  at  $18,324; 
trenching  to  Vastine  &  Lowry,  at  $28,089. 

'A^CInclnnatl,  Ohio. — Contracts  awarded 
by  Covington  &  Cincinnati  Bridge  Com- 
pany for  extending  suspension  bridge  to 
Third  Street  in  City  of  Cincinnati  as  fol- 
lows: Steel  work.  American  Bridge  Com- 
pany. Cincinnati;  concrete  and  cement 
work,  Ferro  Concrete  Construction  Com- 
pany, Cincinnati.  John  A.  Johnson,  Aaat. 
Secy.,  Covington,  Ky. 

■^Rochester,  Ind. — Contract  awarded  by 
County  Comrs.  to  Rochester  Bridge  & 
Structural  Steel  Co..  Rochester,  for  con- 
structing Michigan  Road  Bridge  over  Tip- 
pecanoe River  at  $24,495  for  steel  struc- 
ture. Other  bidders:  Central  States  Bridge 
Co.,  $24,735;  Illinois  Bridge  Co.,  $26,000, 
for  steel  and  $45,000  for  concrete. 

♦Washington,  Ind. — Contract  for  con- 
structing bridge  Joining  Daviess  and  Pike 
Counties  at  Harriman's  Ferry  awarded  by 
County  Commissioners  to  Miller  &  Bro- 
cherding.  St.  Louis,  Mo.,  at  $16,650. 

-♦Chicago,  III. — Contracts  for  structural 
steel  to  be  used  In  bridge  work  awarded 
by  Chicago.  Burlington  &  Quincy  R.  R.  as 
follows:  1215  tons  to  Chicago  Bridge  & 
Iron  Company,  1300  W.  105th  Street:  594 
tons  to  Milwaukee  Bridge  Company,  Mil- 
waukee, Wis.:  124  tons  to  Wisconsin 
Bridge  Company.  Milwaukee.  Wis.;  80  tons 
to  King  Bridge  Company,  Cleveland, 
Ohio;  114  tons  to  Morava  Construction 
Company,  Eighty-fifth  and  Stewart  Ave- 
nue, Chicago. 

A-Wegdahl,  Minn. — Contract  for  con- 
structing a  bridge  across  Minnesota  River 
(bids  opened  Jan.  5  by  County  Commis- 
sioners, at  Montevideo)  awarded  M.  A. 
Adams  &  Co.,  Minneapolis,  at  $14,400  for 
concrete.     J.  J.  Stenes,  County  Auditor. 

-A-Falls  City,  Neb.— Contract  for  con- 
structing steel  and  concrete  county 
bridges  during  year  1916  awarded  Omaha 
Structural  Steel  Works,  Omaha  (bids 
opened  Jan.  11).  O.  O.  Marsh,  County 
Clerk. 

♦Camden,  Ark. — Contract  for  repairs  to 
Martin  Free  Bridge  over  Quachlta  River 
awarded  to  Oats,  Haynes  &  Taylor  Co., 
Texarkana,  at  $30,000. 

♦California.- Contract  awarded  by  Cali- 
fornia Highway  Commission.  Sacramento. 
for  constructing  a  steel  bascule  bridge 
across  Petaluma  Creek  in  Sonoma  and 
Marin  Counties,  Division  IV,  Route  8.  Sec- 
tion A,  to  Healy  Tibbltts  Construction 
Co.,  Market  and  Main  Streete,  San  Fran- 
cisco, at  $89,791. 

♦Santa  Barbara,  Cal. — Contracts  award- 
ed by  Board  of  Supervisors  as  follows  for 
constructing  concrete  bridges  on  the  State 
Highway:  Over  Tajiguas  Creek,  to  Munoz 
&  Munoz,  800  Central  Building,  Los  Ange- 
les, at  $6,393,  and  over  Corral  Creek,  to 
Humphrey  &  Elliott,  Santa  Barbara,  at 
$7,800. 


PAVING  AND  ROADS 


PRICES     AND      LETTINGS. 
iflndicatcs  award  of  contract. 

♦Susquehanna,  N.  Y. — Contract  award- 
ed American  Bridge  Company,  30  Church 
Street,  New  York,  for  1500  tons  structural 
steel  for  the  Erie  R.R.  bridge  at  Susque- 
hanna. 


New     Albany,     Ind.— Reported     desired  ♦Reynolds,  Pa.— Contract  for  construct- 

until  Feb.  7  by  County  Commissioners  for  ing  bridge  over  Little  Schuylkill  River  at 

constructing  bridge  across  Falling  Run.  to  Reynolds  for  Philadelphia  &   Reading  Ry. 

be    110    ft.    long   with    concrete    abutments  Co.  nwarded  to  Robert  Grace  &  Co..  Pitts- 

and  piers  and  steel  superstructure.  burgh.  Pa. 


PROPOSED     WORK. 

Rhode  Island — Legislature  has  been 
asked  to  appropriate  $250,000  for  building 
concrete  and  bituminous  macadam  roads 
throughout  State.  If  appropriation  is 
made  contracts  will  be  let  before  March  1. 

Albany,  N.  Y.— See  "Hydraulic  Con- 
struction and   River  Improvements." 

BInghamton,  N,  Y. — City  Council  con- 
sidering paving  of  Beethoven  Street  and 
Olenwood  Avenue.  W.  Earl  Weller,  (Z^ity 
Kngineer. 

Elmlra,  N.  Y. — City  Council  considering 
$200,000  bond  issue  for  paving  streets  dur- 
ing 1916. 

Johnson  City,  N.  Y. — Citizens  voted  $30,- 
000  bonds  for  paving  Grand  Avenue  and 
.\rch  Street. 

Syracuse,  N.  Y. — Plans  and  specifica- 
tions to  be  prepared  by  State  Highway 
Dept.  at  Albany,  for  constructing  a  State 
Fair  Boulevard  from  West  Genesee  Street 
to  entrance  of  grounds. 
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Jersey  City,  N.  J.— Uow  &  Smith.  131 
East  Twenty-third  Street,  New  Yorlt, 
N.  Y.,  engaged  to  prepare  plans  and  spec- 
Iflcatlons  for  paving  Hobart  Avenue. 
EHghth,  Twenty-second  and  Thirty-second 
Streets. 

MoriHstown,  N.  J. — Morris  County  Bd. 
Freeholders  considering  widening  and 
extending  Mendham  Road. 

Newark,  N.  J. — In  a  report  submitted 
to  the  Board  of  Freeholders  by  County 
Engineer  Frederic  A.  Reimer  the  repav- 
Ing  of  ten  county  roads  at  a  cost  of  $628,- 
297  is  recommended,  part  of  the  cost  to  b« 
met  by  the  State  Road  Department. 

West  Reading,  Pa. — About  $35,000  is  to 
be  spent  by  city  for  repairs  to  streets. 

Baltimore,  Md. — At  least  $500,000  worth 
of  paving  wiU  be  done  in  this  city  this 
year.     Address  leaving  Commission. 

About  $2,000,000  is  to  be  spent  by  city 
for  paving  streets  and  alleys  during  1916. 

Harrisonburg,  Va. — Election  soon  to  be 
held  in  the  county  to  vote  $95,000  bonds 
for  constructing  roads  under  supervision 
of  State  Highway  Department.  Address 
Mr.  Coleman.  State  Highway  Commis- 
sioner, Richmond. 

Richmond,  Va. — See  "Hydraulic  Con- 
struction and  River  Improvements." 

Greenville,  S.  C— About  $400,000  high- 
way improvement  bonds  sold  by  County 
Highway  Commission. 

Miami,  Fla. — Special  road  and  bridge 
bonds  of  Dist.  No.  2  for  $275,000  will  be 
sold  Feb.  7  by  County  Commissioners  (Z. 
T.  Merritt,  Clk.). 

Alabama. — Approximately  the  following 
Improvements  contemplated  during  1916: 
About  $2,000,000  road  work  in  counties; 
$500,000  bridge  work  in  counties;  $340,000 
state  and  counties  by  State  Aid  for  road 
and  bridges;  $175,000  in  Franklin  and 
Conecut  Counties.  By  warrants:  Monroe 
County,  $12».000;  Wilcox  County,  $150,000; 
Marengo  County,  $120,000;  Fayette 
County,  $75,000:  Henry  County,  $100,000; 
Houston  County.  $100,000;  Coosa  County, 
$25,000;  Tallapoosa  County,  $50,000:  Greene 
County.  $50,000.  W.  S.  Keilpr.  Engineer. 
State  Highway  Department,  Montgomery. 

Ashland,  Tenn.— EHection  will  probably 
be  held  soon  to  vote  $150,000  bonds  for 
road   improvements. 

Lawrenceburg,  Tenn.  —  Election  will 
probably  be  held  In  March  to  issue  $350,- 
000  bonds  for  road  improvements. 

Lonsdale,  Tenn. — The  City  Council  voted 
to  pave  eleven  streets,  cost  $18,000. 

Rogersvltle,  Tenn.— Road  bonds  for 
$250,000  will  be  sold  Feb.  12  by  Trustees 
of  Hawkins  County  (I.  E.  Shanks.  Secy.). 

Erwin,  Tenn. — The  County  Court  voted 
$100,000   bonds  for  road   improvements. 

Canton,  Ohio. — Following  paving  work 
contemplated:  Sheet  asphalt  on  concrete 
foundation  on  Rowland  Avenue  N.  E.,  cost 
$28,000;  Fourth  Street  N.  W.,  $50,904; 
sheet  asphalt  and  vitr.  brick  on  concrete 
foundation  on  Fourth  Street  S.  E.  and 
Wajrnesburg  Road,  at  $118,090.  George 
McClaskey.  Director  Public  Service;  B.  F. 
Faust,  City  Clerk. 

Eaton,  Ohio. — About  30.000  sq.  yds.  of 
paving  is  contemplated.  A.  L.  Reld,  Vil- 
lage  Engineer. 

Edon.  Ohio.— Bonds  for  IS1.19S  will  be 
sold  Feb.  7  by  H.  L.  Eyster,  Clk.,  for  im- 
proving Michigan  and  Indiana  Streets. 

London,  Ohio. — Contract  will  be  let  in 
March  for  20.000  sq.  yd.  of  street  paving. 
J.  H.  Asher,  City  Engineer. 

Springfleld.  Ohio. — .Street  Improvement 
bonds  for  $51,395  will  be  sold  Feb.  7  by 
W.  J.  Barrett,  City  Aud. 

Washington.  C.  H.,  Ohio. — Paving  bonds 
for  $37,380  will  be  S"ld  Feb.  1  by  John  N. 
McFadden,  City  Auditor. 

Youngstown,  Ohio. — Contract  will  be  let 
in  March  for  constructlnK  Damascus-Ber- 
lin Center  Road,  paving  with  macadam 
about  5  miles.  E.  8.  Smith,  County 
Highway  Superintendent. 

Burlington,  Ind. — An  election  will  he 
held  by  citizens  of  Boone  County  to  vote 
on  Issue  of  $200,000  bonds  for  road  im- 
provements. 

Elkhart,  Ind. — County  Commissioner* 
have  been  netltioned  to  improve  with 
gravel  three  miles  of  road  in  Locke  Town- 
ship and  IH  miles  in  Union  Township, 
Ohio. 

Indianapolis,  Ind. — ^Macadam  road  bonds 
for  »3«.80O  will  be  sold  Jan.  20  by  George 
E.  Kinzle,  Co.  Treaa. 

Muncle,  Ind. — Board  of  Public  Works 
has  provided  for  paving  Powers,  North. 
Mulberry.  High.  Charles.  Washington  and 
Adams  Streets. 

Muncle,  Ind. — City  Engineer  directed  to 
prepare  plans  for  considerable  paving,  in- 
cluding portions  of  Powers.  Howard,  Mul- 
berry, High  and  other  streets. 

Richmond,  Ind. — ^Improvements  contem- 
plated In  the  new  year  include  S'l.OOO  sq. 
yd.  paving  to  cost  $70,000,  Fred.  R. 
Charles,  City  Engineer. 


Vincennes,  Ind. — Contract  will  be  let  be- 
tween March  and  August  for  200,000  sq. 
.vd.  of  paving  to  cost  $350,000.  H.  T. 
Watts,   City   Engineer. 

Warsaw,  Ind. — Reported  contract  soon 
to  be  let  for  constructing  the  E.  E. 
Cirle  Ro;id  bridge  in  Jackson  Township 
estimated  to  cost  $22,761  and  to  be  three 
miles  in  length. 

Cold  water,  Mich.  —  City  contemplates 
laying  about  7700  sq.  yds.  brick  pavement 
and  about  4000  yds.  of  asphalt  macadam 

pavement.  Material  will  be  purchased, 
but  work  will  be  done  by  day  labor.  K.  E. 
Norton,  Supt.  Public  Works. 

Alton,  III. — Issuing  of  $1,250,000  bonds 
for  constructing  hard  roads  in  Madison 
County  is  under  consideration  by  Board 
of  Supervisors. 

Chicago,  III. — Validation  of  technical  in- 
firmities in  the  law  providing  for  $2,000,000 
Cook  County  road  bond  issue  has  passed 
the  senate  and  is  before  the  house.' 

East  Mollne,  111. — Paving  of  Seven- 
teenth and  Eighteenth  Avenues  and 
Eleventh  and  Thirteenth  Streets  with 
brick,  in  all  about  16,000  sq.  yd.,  and 
Third  Street  with  concretfe.  about  4000  sq. 
yd.,  is  contemplated.  Also  includes  12,000 
lin.  ft.  concrete  curb;  cost  $47,000.  B.  S. 
Warner,  City  Engineer. 

Elgin,  III.— About  $284,644  will  be  spent 
this  year  in  improving  sewers  and  pav- 
ing, including  paving  Center  Street  with 
asphaltic  concrete  1^  miles,  at  $44.5uO; 
Villa  Street,  brick,  1%  miles,  cost  $60,000; 
Porter  Avenue  and  Division  Street,  as- 
phaltic concrete,  %  mile,  $21,000;  North 
Gifford  Street,  asphaltic  concrete,  %  mile, 
$18,500;  Bluff  City  Boulevard,  brick,  % 
mile.  $22,600;  Grove  Avenue,  repaying, 
brick,  %  mile,  $16,150;  Douglas  Avenue, 
repaying,  asphaltic  concrete,  IVA  miles, 
$32,000;  Raymond  and  Watch  Streets, 
brick,  %  mile,  $12,000;  River  Street,  brick, 
%  mile.  $18,000;  Dexter  Avenue,  brick,  'A 
mile,  $12,000;  Prairie  Street,  brick,  % 
mile,  $6,400;  sanitary  sewer  will  be  con- 
structed in  River  Street,  and  an  east  end 
sewer  system  is  contemplated. 

Morrison,  III. — Board  of  Local  Im- 
provements (Frank  A.  Van  Osdol,  Chmn.) 
has  adopted  resolution  to  pave  with  vitr. 
brick  portions  of  several  streets,  includ- 
ing Jackson,  Bartlett,  Clinton  and  other 
streets,  about  40.830  sq.  yd.,  including 
16,875  cu.  yd.  excav.,  28,185  iln.  ft.  com- 
bined concrete  curb  and  gutter,  etc. ;  total 
cost  about  $117,287.  Edward  O.  Hills, 
Engineer,  Fulton,  111.;  A.  R.  Balrd,  City 
Clerk. 

OePere,  Wis. — County  Board  Is  consid- 
ering holding  an  election  to  vote  $650,000 
bonds  for  constructing  90  miles  of  con- 
crete highways  this  year. 

Sioux  City,  Iowa. — City  Engineer  esti- 
mates cost  of  paving  Leeds  Highway  and 
Twenty-seventh  Street  at  $88,857. 

Duluth,  Minn. — City  Commission  direct- 
ed Superior  Street  to  be  paved  with  either 
bitulithic  or  asphalt;  cost  about  $45,000. 
Contract  to  be  let  this  winter. 

Minneapolis,  Minn. — City  Council  Pav- 
ing Committee  has  ordered  the  following 
paving  for  1916:  Minnehaha  Avenue.  Lake 
Street  to  city  limits.  $166,000;  Lowry  Ave- 
nue, Marshall  to  Central,  southeast.  $64,- 
138;  Chicago  Avenue,  FVanklin  to  Thirty- 
ninth  Street,  $114,000;  Fourth  Avenue 
south.  Lake  to  Thirty-eighth  Street,  $30,- 
160;  Lyndale  Avenue  north.  Twenty-sixth 
to  Forty-second  Avenue.  $95,083;  Fourth 
Street  northeast.  Thirteenth  to  Lowry, 
$39,450;  Western  Avenue,  between  Henne- 
pin and  Plymouth  avenues,  $70,000;  Cen- 
tral Avenue,  Division  Street  project  to 
city  limits,  $180,000. 

Ways  and  Means  Committee  has  recom- 
mended to  Council  that  $500,000  bonds  be 
sold  Feb.  2  for  street  improvements. 

City  Engineer's  report  for  1916  includes 
sewers,  $500,000;  street  openings,  $405,000; 
water  mains,  $400,000;  grading,  $350,000; 
curb  and  gutter,  $150,000;  bridges.  $150.- 
000;  sidewalks,  $100,000;  Bassett  Creek, 
$50,000;  city  harbor,  $50,000. 

Warren,  Minn. — About  April  contract 
will  be  let  for  about  200,000  cu.  yd.  of 
road  grading  under  State  Aid;  cost  $28,- 
000.  About  $75,000  is  to  be  spent  in 
county  and  town  road  building. 

Topeka,  Kan. — About  seventy  blocks  are 
to  be  paved  with  asphalt  concrete  on  6 
in.  concrete  base  including  Woodward, 
Clay  and  Fifth  Streets,  Madison,  Jackson 
and  Fifteenth  Streets  to  be  paved  with 
20%  vitr.  block  on  5  in.  concrete  base 
with  asphalt  filler.  A.  R.  Young,  Topeka, 
Engineer;  EtU  M.  Covell,  City  Clerk 

Chllllcothe,  Mo.— City  Council  voted  to 
pave  Woodward,  Dickinson.  Third,  Cherry 
and  Ann  streets. 

Kansas  City,  Mo.— City  Council  voted  to 
repair  pavements  on  Forest,  Flor.a,  Oar- 
field  and  McGee  Streets. 

Clarksvllle,  Tex. — The  Attorney  General 
at  Austin  has  approved  a  $400,000  road 
bond  Issue  for  Red  River  County  Road 
Dist.  No.  1. 

Claremore,  Okla.— About  $219,000  bonds 
sold  by  Bd.  County  Commissioners  for 
road   Improvements  In    Rogers  County. 


Pawnee,  Okla.— City  is  considering  ad- 
ditional paving.  Plans  will  probably  be 
prepared  by  Benham  Engineering  «-o., 
Oklahoma  City. 

Central  City,  Col.  —  State  Highway 
Commission,  Denver,  has  appropriated 
$15,000  for  a  motor  road  between  Idaho 
Springs  and  Central  City. 

Joyce,  Wash. — County  Commissioners 
authorized  Richard  W.  Rerap,  County 
Engineer,  Port  Angeles,  to  survey  a  per- 
manent highway  from  Joyce  to  Pysht,  a 
distance  of  22  miles.  Five  and  one  half 
miles  have  been  surveyed  and  the  re- 
mainder will  be  completed  by  April.  It  is 
the  intention  to  build  about  10  miles  this 
year.     Probable  total  cost  $100,000. 

Kalama,  Wash.— County  Commissioners 
appropriated  $21,000  toward  constructing 
a  4-mile  stretch  of  Paciflc  Highway,  north 
and  south  2  miles  in  each  direction  from 
Castle  Rock. 

Montesano,  Wash.  —  County  Commis- 
sioueis  oi  Chehalls  County  voted  to  con- 
struct a  4 ^^ -mile  roadway;  cost  $15,900. 
George  U.   Robertson,   County  Engineer. 

Seattle,  Wash.— City  Council  consider- 
ing paving  Burke  Avenue  and  Kilbourne 

Street. 

Tacoma,  Wash.— County  Commissioners 
having  plans  prepared  for  seven  miles  of 
pavement  to  be  laid  during  summer  of 
1916.  Five  miles  in  Mountain  Road  and 
two  miles  in  Olympla  Road.  Bids  will 
probably  be  called  for  on  all  classes  of 
pavement. 

Portland,  Ore. — Bybee  Avenue  Is  to  be 
paved  by  city;  cost  $10,000. 

Anaheim,  Cal. — City  Trustees  voted  to 
pave  one  mile  of  Broadway,  80  ft.  wide. 

Bakersfield,  Cal.— County  Board  of  Su- 
pervisors has  sold  $500,000  highway  bonds. 

Los  Angeles,  Cal.— City  Council  voted  to 
improve  Kountain,  North  Boyle,  Del  Mar 
Avenues  and  Sunset  Drive. 

City  Engineer  directed  to  prepare  plans 
for  constructing  a  boulevard  100  ft.  wide 
around  tlie  city. 

Board  of  Supervisors,  Los  Angeles, 
adopted  resolution  of  intention  to  con- 
struct a  5-in.  oil  macadam  pavement  with 
cement  curb  and  gutter  and  reinforced 
concrete  culverts  in  Whlttier  Avenue, 
town  of  Newark,  Road  Dist.  No.  99,  and 
to  grade  and  oil,  construct  cement  curb, 
gutters  and  walks  in  Road  Dist.  No.  98. 
A.  M.  McPherrin,  Clerk  of  Board. 

Richmond,  Cal.— H.  C.  Chapman,  City 
Engineer,  reported  preparing  tentative 
plans  for  a  scenic  boulevard  about  three 
miles  long  on  the  water  front. 

San  Diego,  Cal. — City  will  start  work 
about  March  to  construct  by  day  labor  a 
16-ft.  concrete  highway  four  miles  long 
between  Torrey  Pines  grade  and  La  Jolla; 
cost  about  $33,000. 

Ventura,  Cal. — County  Supervisors  ap- 
propriated $20,000  for  constructing  road 
into  MatUliJa  Canyon  and  surveys  will  bo 
made  at  once. 

Watts,  Cal. — Trustees  contemplate  con- 
structing three  miles  of  concrete  high- 
way, 6-ln.  base  and  3-in.  surface,  through 
the  town;  cost  about  $40,000. 

Whlttier,  Cal.— County  Board  of  Super- 
visors, Los  Angeles,  adopted  a  resolution 
of  intention  to  construct  concrete  pave- 
ment 5  in.  thick  and  20  ft.  wide  with  ex- 
pansion Joints,  granite  base  and  bitu- 
minous surface,  on  3.63  miles  of  Norwalk- 
Puente  Road,  near  Whittier  Road,  Dist. 
No.   54.     A.  M.  McPherrin,  Clk.   of  Bd. 

Arizona. — Road  improvement  contem- 
plated throughout  the  State  as  follows: 
Election  to  be  held  about  February  in  Co- 
chise County  (Tombstone  County  Seat) 
to  vote  $600,000  to  $1,200,000  bonds;  Gila 
County  (Globe  County  Seat)  has  sold 
$350,000  bonds;  Conconino  County  (Flag- 
staff County  Seat)  will  vote  $350,000  bonds 
next  spring;  Graham  County  (Solomon- 
vllle  County  Seat)  is  considering  issuing 
bonds  for  improving  road  from  Solomon- 
vllle  to  San  Carlos. 

Globe,  Ariz. — County  highway  bonds 
amounting  to  $350,000  have  been  sold. 

Phoenix.  Ariz. — County  Supervisors  re- 
jected all  bids  opened  recently  for  con- 
structing one  mile  of  Tempe-to-Mesa  Road 
and  will  construct  by  day  labor  pav.ng 
with  Tarvla  under  the  supervision  of  E. 
P.  Cowderey,  Consulting  Engineer  of  Bar- 
rett Mfg.  Company,  New  York. 

Phoenix,  Ariz. — Paving  improvements 
contemplated  in  the  new  year  include 
about  204,458  sq.  yd.  paving,  87,468 
curb  and  gutter,  etc.;  on  portions  of 
Washington,  Jefferson,  First  streets  and 
Central,  Seventh '  avenues  and  other 
streets. 

Tucson,  Ariz. — County  highway  system 
costing  $300,000  is  to  be  constructed  under 
the  supervision  of  W.  H.  Rosencrans  En- 
gineering Company,  Chicago,  111.  Plans 
are  also  to  be  prepared  by  this  company. 
Mt.  Leban  Road,  for  which  $100,000  bonds 
was  voted,  is  to  be  constructed  under  the 
supervision  of  the  U.  S.  Forest  Service. 

Lewlston,  Idaho.  —  The  hard  surt,ace 
highway  proposed  between  Clearwater 
and    top    of   Union    Town    Hill    is    to   cost 


$150,000.  Nothing  very  definite  has  been 
done  about  the  matter.  F.  N.  Finch, 
Secy.  Highway  District;  George  W.  Toms- 
hill,  Attorney. 

Wallace,  Idaho. — Approximately  50.000 
sq.  yd.  of  paving  contemplated  include 
Cedar,  Bank,  River  and  other  streets.  Es- 
timates being  prepared.  D.  M.  Falres, 
Engineer,  Wallace;  G.  W.  Walker,  City 
Clerk. 

Contract  will  be  let  some  time  in  March 
for  paving  in  District  PCO.  4.  R.  S.  Mer- 
riara.  City  Engineer. 

Ottawa,  Ont. — Contract  will  be  let  last 
week  in  February  for  following  supplies: 
Asphalt,  sand,  brick,  broken  stone,  cast- 
ings, etc.     F.  C.  Askwith,  City  Engineer. 

BIDS     DESIRED. 

Manchester,  Conn.— Until  Feb.  1,  by 
Board  Selectmen  (Arthur  E.  Bowers, 
Secy.),  for  concrete  sidewalks,  curbs,  etc 
Probable  cost,   $25,000. 

East  Orange,  N.  J.— Until  Jan.  24.  by 
Lincoln  E.  Rowley,  City  Clk.,  for  furnish- 
ing and  applying  270,000  gal.  of  non- 
asphaltic  road  oil  to  the  streets  of  East 
Orange. 

Jersey  City,  N.  J.— Until  Jan.  27  by  City 
Commissioners  for  improving  portions  of 
Skillman  Avenue  with  asphalt  and  repair- 
ing portions  of  Bay  Street  with  belglan 
block.     M.  1.  Fagen.  City  Clk. 

Huntington,  W.  Va. — Reported  desired 
until  Feb.  2,  by  County  Clerk,  for  grad- 
ing, masonry  and  culverts  of  one  mile  of 
the  Ohio  River  Road  near  Millersport 
Ferry.  Oliver  &  Maupin  Eng.  Co.,  Hunt- 
ingsburg. 

Dunedin,    Fla. — See   "Water  Works." 

Jacksonville,  Fla.— Until  Jan.  29,  by 
Port  Commissioners,  Realty  Building,  for 
No  1  vitr.  paving  blocks  to  pave  not  less 
than  20,000  sq.  yd.  and  not  more  than 
35,000  sq.  yd.  Bidders  to  submit  six  sam- 
ples of  paving  blocks  and  prices  per  thou- 
sand, f.o.b.  municipal  docks  and  termi- 
nals, Jacksonville.  Advertised  in  Engi- 
neering Record.  „  ^    „   ^     „ 

Reported  desired  until  Feb.  3,  by  County 
Commissioners,  for  constructing  the  Tam- 
iami  Trail,  through  the  great  cross  state 
highway,  through  the  Everglades  from 
Miami  on  the  Atlantic  Coast  to  Tampa 
on  the  Gulf  Coast. 

Tazewell,  Tenn.— Until  Feb.  7  by  Road 
Commissioners  (J.  H.  Morison,  Chmn.) 
for  grading  and  macadamizing  road  on 
Clinch  River,  about  9  miles;  road  up  Lit- 
tle Sycamore  Creek,  about  7  miles;  por- 
tions of  Powell  Valley  Road,  about  2 
miles,  and  a  number  of  other  roads 
throughout  Claiborne  County. 

Norwood,    Ohio.— See    "Miscellaneous." 

Indiana. — By  County  Commissioners,  for 
constructing  county  roads  as  follows: 

Until  Feb.  8: 

Bedford,  gravel  or  macadamized  roads 
in  Shawswick  Township,  approximately 
18.131  ft.  long.  Ezra  W.  Edwards,  Co. 
Aud. 

Wabash,  for  constructing  gravel  roads 
in  Waltz.  Pleasant  and  Paw  Paw  Town- 
ships.    E.  P.  Kircher,  Co.  Aud. 

Until  Feb.  9:  ^      . 

Columbus,  for  crushed  stone  roads  in 
Rock  Creek,  Sand  Creek  and  Clifton 
Townships.     W.  H.  Scott,  Co.  Aud. 

Muncie,  constructing  two  gravel  roads  In 
Liberty  Township  and  one  in  Monroe 
Township.     F.  M.  Williams,  Co.  Aud. 

Until  Feb.  10: 

Shelbyvllle,  for  constructing  county  line 
road.    F.  W.  Fagel,  Co.  Aud. 

Laporte,  for  road  in  Union  Township, 
Cass  and  Hanna  Townships.  Fred  A. 
Hausheer.  Co.  Aud. 

Evansville.  rock  road  in  Center  Town- 
ship.    C.  P.  Beard,  Co.  Aud. 

Monroe,  Mich.— Reported  desired  until 
Jan.  27,  by  County  Commissioners,  for 
constructing  highway  between  Monroe  and 
the  Ohio  line,  connecting  with  the  Lucas 
County  Road.    Probable  cost,  $155,560. 

Chicago,  111.— Until  Jan.  27,  by  Depart- 
ment Public  Works  (W.  R.  Moorhouse, 
Comr.),  for  the  use  of  Bureau  of  Streets, 
approximately  4000  sq.  yd.  of  No.  2  granite 
blocks.  6000  cu.  yd.  crushed  granite,  2000 
cu.  yd.  paving  gravel,  etc. 

Rock  Island,  III.— Until  Feb.  1,  by  Wal- 
lace Treichler.  City  Engineer,  for  paving 
Twelfth  Street,  Eighteenth  to  Fifty- 
fourth  Streets,  with  brick;  estimated  cost 
$74,475. 

Wapello,  Iowa. — Reported  desired  until 
Feb.  7,  by  J.  R.  Syphrlt.  Clk.  Port  Louisa 
Township,  for  road  work  and  dragging  for 
year  1916. 

Crookston,  Minn.— Reported  desired  un- 
til Jan.  25,  for  constructing  9  miles  of 
road.     H.   J.   Welte,   Co.  Aud. 

Duluth,  Minn. — Reported  desired  until 
Jan.  25.  by  Jas.  Farrell,  Comr..  for  fur- 
nishing and  delivering  30  tons  asphaltic 
cement  f.   o.b.   Duluth. 

St.  Paul,  Minn.— Reported  desired  until 
Jan.  24,  by  Geo.  J.  Ries.  Co.  Aud..  for 
Improving  portions  of  Kettle  River  RoaO, 
Washington  County  Line  Rojvd,  Robin- 
son Lake  Road  and  a  number  of  other 
roads  throughout  the  county.  Also  for  a 
10-ton    steam    or   gasoline   road   roller. 
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Albany,  N.  Y. — Following  are  unit  figures  of  the  four  lowest  bids  opened  Jan.  11 
by  W.  W.  Wotlierspoon,  State  Superintendent  of  Public  Works,  Albany,  for  con- 
structing two  connecting  highways,  Mucls  Road  to  James  Street  and  Wh.tesboro 
Street  to  Mill  Street,  in  city  of  Home:  (a)  Engineer's  estimate.  128.634;  (b)  Henry  A. 
Schaupp,  Guiluerland,  N.  Y.,  $32,111;  (c)  Bernard  McCarey,  Rome,  J32,751;  (d) 
Walter  S.  Rae,  Pittsburgh,  Pa.,  $34,943. 

(a)  (b)  (o)  (d) 

5,230  cu.    yd.    excavation $0.50        $0.45        $0.56        $0.60 

2,460  cu.  yd.  forming  embankment 0.12  0.11  0.14  0.14 

35.3  M  ft.  sawed  lumber  (yellow  pine) 60.00        70.00        60.00        72.00 

53  cu.   yd.  second-class  concrete 7.00  8.00  7.50  8.40 

2.1  cu.  yd.  first-class  masonry  bridge  coping 20.00        20.00        20.00        24.00 

50  sq.  yd.  second-class  stone  paving 1.50  1.50  2.00  1.80 

105  lin.  ft.  12-in.  vitrified  pipe,  laid 0.75  0.65  0.60  0.90 

395,000  lb.    structural   steel 0.04  0.048         0.048         0.0495 

140  lb.  metal    rejnloicement 0.04  0.06  0.048         0.04 

8,780  sq.  yd.   macadam  pavement 0.75  0.78  0.80  0.90 

1,180  hn.   ft.   wooden  fence 0.20  0.20  0.26  0.24 

236  lin.  ft.  lattice  railing 1.75  1.50  2.00  2.10 


Lamed,  Kan.— See  "Sewerage  and  Sew- 
age Disposal." 

Butte,  Mont.— Until  Feb.  2  by  City 
Council  for  repaving  streets  and  con- 
structing concrete  gutters  in  Special  Im- 
provement Dist.,  No.  198,  bids  will  be 
considered  on  creosoted  wood  lug  block; 
bltulithic  and  asphalt  concrete,  esti- 
mated by  City  Engineer,  respectively  as 
follows:  $132,041,  $64,960  and  $48,620. 

Davenport,  Wash. — Until  about  March  7 
by  George  G.  Harvey,  County  Surve.vor, 
for  about  13  miles  of  graveling  on  the 
Sunset  Highway. 

Seattle,  Wash.— Until  Feb.  7,  by  Byron 
Phelps,  Co.  Aud.  and  Clk.  Board  County 
Commissioners,  for  constructing  3  miles 
permanent  highway  between  Renton  and 
Newcastle.  Alternate  bids  for  16  and  20- 
ft.  roadway.  Probable  cost  between  $20,- 
000  and  $32,000.    A.   P.  Denton,   Co.  Engr. 

Tacoma,  Wash. — Reported  desired  until 
about  Feb.  20,  by  County  Commissioners 
for  constructing  approximately  8  miles 
new  pavement  on  Mt.  Rainer  Road  and 
Pacific  Highway,  divided  into  5.5  miles 
on  the  Mountain  Road  and  2.7  miles  on 
the  Pacific  Highway.  Both  roads  will 
cost  about  $12,000  per  mile,  according  to 
type  of  pavement  to  be  used,  making  to- 
tal cost  of  about  $100,000. 

Bakersfleld,  Cal.— Until  Feb.  8,  by 
County  Board  of  Supervisors,  for  grading, 
paving  and  constructing  culverts  in  Divi- 
sion 7,  Section  2.  Bakersfleld-Taft  Koad, 
about  11  miles,  approximate  quantities: 
97,104  sq.  yd.  concrete  pavt.,  58,260  ft. 
shaping  roadbed,  etc.;  also  grading  and 
constructing  culverts  and  broken  stone 
surface  on  Division  10,  Sect.  6,  Bakers- 
fleld-Mahave  Road,  between  Edison  and 
Sivert,  about  4.8  miles,  approximately  16,- 
500  cu.  yd.  excav.,  6625  tons  broken  stone 
and  screening,  in  pavt.,  26,480  ft.  shaping 
roadbed,  etc.;  also  grading  and  construct- 
ing culverts  on  Div.  11,  Sect.  4,  CaUente- 
Kernville  Road,  about  1.2  miles. 


PRICES     AND     LETTINGS. 
iflndicatea  award  of  contract. 

♦Connecticut.— Contracts  awarded  by  C. 
J  Bennet,  State  Highway  Commissioner, 
at  Hartford,  aa  follows: 

Thompson,  5230  ft.  native  stone  macadam 
on  Brandy  Hill  Road  to  John  Arberie,  36 
Ward  Street,  New  Haven. 

Cornwall— 9300  lin.  ft.  graded  road  on 
Cornwall  Hollow  Road  to  Louis  Longhi  & 
Brothers,  Torrington. 

Portland,  constructing  16-tt.  reinforced 
concrete  box  culvert  over  Siam  Brook  to 
A    Brazos  &  Sons,  Inc.,  Middletown. 

BarUhamsted,  4500  ft.  standard  wood 
guard  railing  on  New  Hartford-Winsted 
Road  to  F.  A.  Wilcox.  Norwich. 

Guilford— 1141  ft.  standard  wood  guard 
railing  on  Boston  Post  Road  to  Webster 
&  Webster,  East  Hartford. 

■^Eldred,  Pa. — Contract  for  paving  Main 
Street  awarded  by  Borough  Council  to 
Chenango  Constr.  Co.,  Albany,  N.  Y.,  at 
$71,137. 

♦Anderson,  Ind. — Contract  for  improv- 
ing 2.75  miles  of  road  (bids  opened  Jan.  8), 
awarded  by  County  Commissioners  to 
William  DiUon,  Anderson,  gravel  to  be 
used.    Ethan  T.  Flahovin,  County  Auditor. 

♦  Boonville,  Ind. — Contracts  for  con- 
structing 2  stone  roads,  Lant  Road  and 
Holder  Road,  in  Ohio  Township,  awarded 
by  County  Commissioners  to  Taylor  & 
Kremp,  Jasper,  at  about  $21,000. 

♦Elkhart,  Ind. — Contracts  for  construct- 
ing roads  awarded  by  County  Commis- 
sioners as  follows:  Main  Street  extension 
of  Elkhart- Goshen  Road  to  Amandus  M. 
Smith,  Elkhart,  at  $21,960,  and  the  Har- 
rison Township  Road  to  Foley  Constr. 
Co.,  at  $30,580. 

♦Wllllamsport,  Ind. — Contracts  for  con- 
structing roads  awarded  as  follows:  B.  F. 
Pottre  Road.  Steuben  Township,  to  E.  E. 
McKee  &  Co.,  at  $8,114;  C.  W.  Knotts, 
Andersjon,  secured  the  contract  for  Van 
Horn  Road,  in  Pine  Township,  at  $8,394; 
O.  B.  Johnson  Road.  Prairie  Township, 
$7,434.  and  Borders  Coffelt  Road,  Prairie 
Township,  $7,243;  Keegan  Bros.,  Brazil, 
Wlllett  Road,  Prairie  Township,  at  $12,587. 

Duluth,  Minn. — Following  are  lowest 
bids  opened  Jan.  14  by  city  for  paving  and 
curbing  W.  First  Street  from  Twentieth 
Street  W.  to  Thirtieth  Avenue  W.:  Rogers 
&    Mcl^ean,    422    Lyceum    Building,    bitu- 


minous concrete  $55,171,  vitr.  brick  $63;- 
267,  asphalt  $59,430,  sandstone  blocks  $73,- 
906,  reiniorced  concrete  trap  rock  |49  549; 
Clough  &  Co.,  creosoted  blocks  $„6.303, 
bltulithic  $61,412;  Olson  &  Johnson,  sand- 
stone $49,398.     Lyonel  Ayres,  City  Etigr. 

♦Seattle,  Wash. — Following  are  three 
lowest  bids  opened  Jan.  11  by  County 
Commissioners  for  constructing  highway 
between  Hazelwood  and  NewiJOrt,  requir- 
ing 38,700  cu.  yd.  excav.,  2800  cu.  yd. 
gravel  surfacing,  etc.:  W.  W.  Wilcox, 
Sunnydale  Station,  Seattle,  $17,995 
(awarded  contract);  L.  H.  Goerlg.  Seat- 
tle, $19,200;  Jarvis  &  Co..  Seattle,  $19,863; 
A.   P.  Denton,  County  Engineer. 

Portland,  Ore. — Lowest  bids  opened  by 
City  Council  for  paving  E.  Twenty-second 
Street  submitted  as  follows:  Oskar  Huber, 
Portland,  with  bltulithic,  $9,995.  and  War- 
ren Constr.  Co.,  Portland,  with  asphalt, 
$8,954. 

♦The  Dalles,  Ore. — Contiact  awarded 
Standefer-Clarkson  Co.,  Portland,  for 
constructing  roads,  to  consist  of  approxi- 
mately 25,500  cu.  yd.  hard  rock,  8500  cu. 
yd.  loose  rock,  atJ21,890.  F.  S.  Gunning. 
County  Judge. 

♦  Bakersfleld,  Cal. — Contract  for  grad- 
ing, paving  and  constructing  culverts  on 
6.7  miles  of  road  between  Maricopa  and 
Taft,  awarded  Mackle  &  McLean,  Wasco 
and  San  Francisco,  at  $29,412. 

♦California. — Contract  awarded  by  Cali- 
fornia Highway  Commission,  Sacra- 
mento, as  follows   (bids  opened  Dec.   27): 

♦Tehama  County,  Divis.on  II,  Routes  7 
and  3,  Sections  A  and  B.  to  Taylor  & 
Berliner.  Box  35,  Willows,  $61,282. 

♦Placer  County,  Division  III,  Route  17, 
Section  B,  to  A.  C.  McLean  Construction 
Co.,  320  Market  Street,  San  Francisco, 
$30,815. 

♦Hanford,  Cal. — Contract  awarded  O. 
D.  John,  San  Francisco,  by  County  Board 
of  !=iipervisors  for  7500  cu.  yd.  excav., 
680,6o7  sq.  ft.  concrete  base,  with  Topeka 
or  Warrenite  surface,  etc.,  on  Highway 
No.  3,  Division  A-1.  Section  1,  Hanford,  to 
Guernsey,  at  $26,257. 

♦Huntington  Beach,  Cal. — Contract  for 
592,200  sq.  yd.  concrete  paving,  8400  Un. 
ft.  cement  curbs.  1895  ft.  corrugated  iron 
and  concrete  culverts,  timber  and  coa- 
crete  subway  under  tracks,  awarded  Le- 
high G.  Garnsey,  Central  Building,  Los 
Angeles,  at  $79,200. 

Los  Angeles,  Cal.— Following  are  totals 
of  the  four  lowest  bids  opened  by  Road 
Department  of  the  County  for  Section 
"A"  of  Mint  Canyon  Road:  Peter  L.  Fer- 
ry, 536  Acacia  Street,  Tropico,  $29,540; 
Fred  Hoffman.  Ill  East  Twelfth  Street, 
Long  Beach,  $30,603;  Leigh  G.  Garnsey, 
401  Bradbury  Bldg.,  Los  Angeles,  $31,- 
984;  E.  J.  Hein,  611  Stimson  Bldg.,  Los 
Angeles,  $32,090.  F.  H.  Joynes,  Road 
Commissioner;  E.  F.  Godse,  Supt.  of 
Construction. 

♦Ontario,  Cal. — Contract  for  about 
100.000  sq.  ft.  concrete  pavement  and 
27.000  sq.  ft.  grading  on  State  Street  and 
Euclid  Avenue  awarded  S.  C.  Construct- 
ing Co.,  Washington  Building,  Los  Ange- 
les, at  8  cents,  concrete  base  with  oil 
surface,  and  8>4  cents,  concrete  base  with 
cement  surface. 

♦Santa  Barbara,  Cal.— Contract  for 
paving  Santa  Maria-Guadalupe  Road 
awarded  J.  T.  Vornwell,  Santa  Barbara, 
at  $9,490,   county  furnishing  rock  and  oil. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


Madison,  Wis. — City  Engineer  preparing 
plans  for  the  proposed  garbage-disposal 
plant.     Address  City  Clerk. 

Lincoln,  Neb. — Plans  being  prepared  for 
the  garbage  disposal  plant,  to  have  a 
capacity  ol  50  tons  per  day;  bids  to  be 
taken  on  different  kinds  of  furnaces;  $50,- 
000  bonds  voted  recently  for  this  plant. 

St.  Louis,  Mo. — Board  of  Aldermen  re- 
ported considering  construction  of  a  garb- 
age disposal  plant  at  a  cost  of  $150,000. 


PRICES     AND     LETTINGS. 

■klndicates  award  o]  contract. 

New  York,  N.  Y. — Following  are  bids 
opened  Jan.  18  by  J.  F.  Fetherston,  Com- 
missioner of  Street  Cleaning  for  garbage 
disposal  in  Boroughs  of  Manhattan, 
Brooklyn  and  Bronx  (an  injunction  has 
been  served) : 

Form  I,  for  disposal  of  garbage — Gaft- 
ney,  Gehagen  &  Van  Etten:  Fist  year, 
$120,000;  second  year,  $150,000;  third  year, 
$180,000;  fourth  year,  $210,000;  fifth  year, 
$240,000.  Newton  A.  Wilmont,  $1  for  each 
year. 

Form  II — Gaffney,  Gehagen  &  Van 
Etten:  Item  I,  price  at  which  plant  will 
be  sold  to  city  Jan.  2,  1922.  $1,500,000;  Item 
II,  price  for  building  and  operating  plant, 
$2,500,000. 

♦Chicago,  til. — Contract  for  130  tons  of 
steel  tor  extractor  building  of  municipal 
reduction  plant  awarded  A.  Bolters  Son, 
2301  Ward  Street. 


HYDRAULIC  CONSTRUC- 
TION   AND     RIVER 
IMPROVEMENTS 


PROPOSED     WORK. 

Paducah,  Ky. — City  Commissioners  con- 
sidering constructing  a  garbage  disposal 
plant. 

Canton,  Ohio. — Mayor  In  his  annual 
message  recommends  constructing  a  gar- 
bage disposal   plant. 

Springfield.  Ohio. — Construction  of  a 
garbage  disDosal  plant  Is  under  consider- 
ation.     Address   City  Manager. 


PROPOSED     WORK. 

Drydock — Boston,  Mass. — Directors  of 
the  Port  of  Boston  (Edward  F.  Mc- 
Sweeney,  Chmn.)  have  requested  Pro- 
fessor C.  M.  Spofford  of  M.  I.  T.  to  act 
with  Guy  C.  Emerson  of  the  Finance 
Commission  and  F.  W.  Hodgson  as  con- 
sulting engineers  on  the  new  drydock. 
Directors  have  also  engaged  Professor  E. 
F.  Miller,  head  of  the  department  of  me- 
chanical engineering  at  M.  I.  T.,  to  pasa 
on  testing  materials  to  be  used  In  the 
work. 

State  Canal  Bonds — Albany.  N.  V. — 
Class  No.  1.  $17,000,000  bonds  for  improve- 
ment of  Erie,  Champlain  and  Oswego 
Canals,  and  improvement  of  highways; 
Class  No.  2,  $3,000,000  for  constructing 
barge  canal  terminals,  to  be  sold  Jan.  27. 
by  Eugene  M.  Travis,  State  Comptroller, 
Albany. 

Docks  —  Brooklyn,  N  .Y.  —  Reported 
agreement  has  been  reached  between  the 
Dock  Commissioner  and  the  New  York 
Dock  Company  for  the  leasing  of  the  land 
at  Montague  and  Joralemon  Streets  on 
which  piers  costing  $1,500,000  are  to  be 
constructed. 

Flood  Abatement — Clean,  N.  Y. — Con- 
tract soon  to  be  let  by  W.  W.  Wother- 
spoon.  State  Superintendent  Public 
Works.  Albany,  for  flood  abatement  work 
in  this  city.  Printing  of  specification 
about  completed. 

Dam — Rockwood,  N.  Y. — See  "New  In- 
dustrial Plants." 

Creek  Improvement — Richmond.  Va. — 
In  the  annual  budget  the  following 
amounts  are  asked:  Taking  care  of 
Shockoe  Creek,  $1,000,000;  street  improve- 
ments, $500,000;  sewers,  $500,000;  hew  pa- 
vilion hospital,  $500,000;  flume  to  enlarge 
water  supply,  $300,000;  First  Street  Via- 
duct, $250,000;  Riverside  Drive,  $150,000; 
water  mains,  $108,361. 
formation. 

Flood  Wall — Portsmouth,  Ohio. — Mayor 
H.  H.  Kans.  In  his  message  to  Council, 
recommends  extension  of  the  flood  wall 
as  far  eastward  as  the  funds  will  permit, 
early  restoration  of  the  city  reservoir  and 
completion  of  new  water  works,  construc- 
tion of  a  complete  sanitary  sewer  system 
in  Hill  Top  Dist..  and  paving  of  remain- 
ing unimproved  streets. 

Channel  Improvement — Hammond,  Ind. 
— The  deepening  and  widening  of  the 
channel  of  the  Calumet  River  from  Co- 
lumbia Avenue  east  to  the  canal  is  under 
consideration.  Peter  Lyon  Engineer, 
Hammond,  may  be  able  to  give  further  In- 

Draln — Hastings,  Mich. — Reported  con- 
tract soon  to  be  let  for  constructing  the 
big  Collier  drain  through  Ionia.  Eaton  and 
Barry  Counties:  cost  estimated  at  $25,000. 
Address  County  Commissioners. 

Drain — Hastings,  Mich. — Reported  con- 
tract soon  to  be  let  for  constructing  Col- 
lier Drain  in  Ionia.  Eaton  and  Barry 
Counties,  to  cost  $25,000.  Upner  half  is 
to  h"  t'led  and  lower  half  dredged.  D.  S. 
England  of  Hastings,  Drain  Commission- 
er of  Barry  County. 

Dam — Decatur.  III. — Reported  a  dam  Is 
to  he  constructed  in  Sangamon  River  at 
Decatur.  Mayor  Dinneen  has  submitted 
to  Council  a  pronosltion  to  construct  a 
levee  along  the  river,  to  Include  on  It  a 
driveway  to  cost  approximately  $40,000. 


Drain- Rock  Island,  III.— Reported  City 
Council  taking  steps  to  construct  the 
southwest  storm  drain  system.  Probable 
cost    $135,000. 

Drainage — Council  Bluff*,  Iowa. — Engi- 
neer J.  H.  Mayne  estimates  the  cost  of 
proposed  Silver  Creek  drainage  ditch  in 
James.  Washington.  Silver  Creek  and  Keg 
Creek  Townships  as  follows:  Main  ditch 
excav.,  628.800  cu.  yd.,  $43,876;  Middle 
Sliver  lateral,  8300  yds.,  $15,502;  Little 
Silver.  8300  yd.,  $830;  other  laterals,  14,000 
cu.  yd.,  $2,100;  right  of  way,  etc.,  totaling 
about   $100,000. 

Drainage — Oskaloosa,  Iowa. — Board  of 
Supervisors  has  adopted  the  report  of  W. 
F.  Byers  and  have  voted  to  establish  a 
drainage  district  in  and  through  Mahaska 
County  for  the  straightening  of  the  Chan', 
nel  of  South  Skunk  River. 

Ditch— Crooktton,  Minn. — Judge  Watts 
has  engaged  an  engineer  to  prepare  pre- 
liminary surveys  of  the  proposed  Judicial 
Ditch  No.  65  to  run  10  miles  In  Polk  and 
Red   Lake  Counties. 

Creek  Improvement— Minneapolis,  Minn. 
— See  "Paving  and  Roads." 

Ditch— Walker,  Minn. — Contract  will  be 
let  about  Feb.  by  C.  D.  Baron,  County 
Auditor,  for  constructing  G.  L.  Frazler 
Ditch,  to  consist  of  12  miles  of  main 
ditch  and  laterals.  A.  W.  Moulster,  Engi- 
neer In   Charge,    Pine   River,   Minn. 

Drainage  — Manhattan,  Kan.  —  O.  E. 
Noble,  County  Surveyor  of  Riley  County, 
has  been  appointed  engineer  for  the  Blue 
River  Drainage  District  No.  1.  Open 
ditches  proposed  for  draining  1000  acrea. 
Surveys  now   being  made. 

Drainage— Scandia,  Kan. — J.  A.  Camp- 
bell, Topeka,  engaged  to  make  a  survey 
for  the  Drainage  District  No.  1,  Mitchell 
County;  open  ditches  and  levees  are  pro- 
posed. 

Drainage— Sliver  Lake,  Kan.— Election 
soon  to  be  held  to  vote  bonds,  probably 
$30,000,  for  constructing  river  protection 
work  In  Kaw  River  Drainage  District. 
H.  B.  Walker,  Drainage  Engineer,  Man- 
hattan, Kan. 

Drainage — Topeka,  Kan. — Surveys  com- 
pleted but  plans  not  yet  prepared  for 
drainage  work  contemplated  in  North 
Topeka  Drainage  Dist.  L.  C.  Caldwell, 
Secy.,  North  Topeka,  Kan.;  H.  B.  Walker. 
Drainage   Engineer,   Manhattan. 

Drainage — Wllllamstown,  Kan.— Surveys 
soon  to  be  made  for  a  drainage  district 
proposed  to  afford  protection  from  Stone 
House  Creek;  3000  acres  to  be  protected. 
H.  B.  Walker,  State  Drainage  Engineer. 
Manhattan. 

Dike  and  Revetment — Gasconade,  Mo. 

In  the  new  year  it  is  proposed  construct- 
ing 15,000  lin.  ft.  of  wooden  pile  dike  at 
a  cost  of  $225,000.  and  12.000  lin.  ft.  of 
concrete  revetment,  cost  $100,000;  work 
will  be  done  by  day  labor.  Following  ma- 
terials to  be  purchased:  l.OOO.OOO  lin  ft 
%-in.  galvanized  steel  strand.  100.000  lin. 
ft.  galvanized  woven  wire  reinforcing  fab- 
ric, 50  In.;  30.000  galvanized  woven  wire 
reinforcing  mats,  22  in.  x  22  In.-  100  tons 
structural  steel,  15,000  lb.  plate  washers, 
100  cars  cement,  250.000  lin.  ft.  yellow 
pine  piles,  1000  M  ft.  yellow  pine  or  flr 
iumljer,  etc.  Harry  Hodgman,  U.  S.  Asst. 
Engineer.  Missouri  River  Improvement. 
Gasconade. 

Dock— St.  Louie,  Mo.— Board  of  Esti- 
mate and  Apportionment  has  been  asked 
to  appropriate  $15,000  for  construction  of 
a  temporary  municipal  dock  at  foot  of 
O  Fallon  or  Victor  Streets. 

Ship  Channel  Bonds — Houston,  Tex. — 
Harris  County— Houston  Ship  Channel 
Navigation  District  bonds,  amounting  to 
$230,000   have  been  sold. 

Wharf  Bonds— Houston,  Tex.— Wharf 
bonds  amounting  to  $937,500  and  drain- 
age sewer  bonds  amounting  to  $387,500 
will  be  sold  Feb.  12  by  Ben  Campbell. 
Mayor. 

Drainage  Bonds — Victoria,  Tex.— Drain- 
age bonds  amounting  to  $146,000  for  Dis- 
trict No.  3  have  been  sold.  Preliminary 
work  has  been  started  on  the  district. 

Hydro-electric  Plant— Salem,  Ore.— Per- 
mit Issued  for  development  of  952  h.p. 
from  John  Day  River  and  Warm  Springs 
near  Prairie  City  have  been  granted  by 
State  Engineer  to  Prairie  Power  Company. 
The  company  Intends  extending  canal 
near  Prairie  City  about  two  miles,  con- 
struct a  reservoir  at  Strawberry  Lake  and 
develop  power  for  lighting  Prairie  City. 
Canyon  City  and  John  Day.  Estimated 
cost  of  project  $45,000.  A  permit  was  also 
granted  to  Horace  G.  Campbell  of  West 
Lake,  to  develop  power  at  outlet  of  Whoa- 
hink  Lake  in  Lane  County. 

Harbor  Improvements — California. — ^War 
Department  Engineers.  Washington,  D.  C, 
have  ordered  improvements  to  the  Los 
Angeles  and  "Long  Beach  harbors  at  a 
cost  of  $1,400,000. 

Dams — Fresno,  Cal. — ^Klngs  River  Water 
Control  and  Conservation  District  CJ.  C. 
Moore.  Secy.)  are  working  a  plan  to 
organize  to  bring  about  conservation  of 
aptiroximately  600.000  acre-ft.  of  Kings 
River  waste  water  per  vear.  A  $6,000,000 
reservoir  system  at  Pine  Flats  and  Mill 
Creek  is  contemplated. 
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Levee— Imperial,  Cal. — Construction  of 
a  levee  16  ft.  high  and  nine  miles  long  on 
present  site  of  the  Volcano  Lake  levee  for 
the  protection  of  Imperial  Valley  of  Cali- 
fornia against  Colorado  River  floods  is 
recommenced  in  a  report  sent  to  Congress 
by  tlie  War  Department.  An  extension  of 
C  feet  in  height  is  also  recommended,  the 
total  cost  not  to  exceed  {1,230,000. 

Wharf  Extension — Los  Angeles,  Cal. — 
The  addition  to  the  Mormon  Island  Chan- 
nel wharf  is  to  cost  $125,000  and  will  in- 
clude a  bulkhead  approximately  600  ft. 
long.  Work  to  be  done  by  day  labor. 
J.  C.  Jubb,  Asst.  Harbor  Engineer. 

Irrigation — Madera,  Cal. — Madera  Irri- 
gation Bureau  (\V.  S.  Orvis,  Secy.)  has 
had  maps  prepared  for  proposed  Irriga- 
tion district. 

Irrigation — San  Francisco,  Cal. — Leon 
BIy,  of  San  Francisco,  has  applied  to 
State  Water  Commission  for  permission 
to  appropriate  30.000  acre  feet  per  annum 
of  the  water  of  Elagle  Lake,  L^issen 
County,  and  will  construct  a  tunnel  and 
canal  to  natural  channel  of  Willow  Creek. 

Irrigation  —  Stockton,  Cal.  —  Contract 
will  be  let  about  May  for  constructing  the 
Irrigation  system  for  West  Side  Irrigation 
District,  to  consist  of  2700-hp.  pumps,  661.O 
ft.  48-in.  wood  pipe,  13,500  ft.  S4-in.  wood 
pipe,  (canals  and  structures.  W.  G.  Hun- 
ter,  Engineer,   Stockton. 

Flood  Protection — Ventura,  Cal. — Coun- 
ty Supervisors  and  property  owners  of  the 
Mound  District  reported  considering  form- 
ing an  irrigation  district  and  constructing 
storm  water  protection  work. 

Irrigation — Delta,  Utah. — James  A.  Mel- 
ville of  Delta  has  applied  to  State  Board 
of  Land  Commission,  Salt  Lake  City,  for 
permission  to  purchase  30,000  acre-feet  of 
water  from  State's  Piute  reservoir.  A 
delegation  from  Juab  County  has  also  ap- 
plied for  water  rights  from  this  reservoir. 
William  Bailey,  Chairman  State  Board  of 
Equalization,  Salt  Lake  City,  represnnted 
Juab  County. 

Harbor  Improvements — Toronto,  Ont. — 
Toronto  Board  of  Harbor  Commissioners 
approved  estimates  for  the  year  amount- 
ing to  t2,500.000  including  $650,000  for 
reclamation  work  and  $100,000  for  lift 
bridge  across  Don  at  Cherry  Street,  and 
remainder  for  different  construction  work. 


BIOS     DESIRED, 

State  Canal  Work— Albany,  N.  Y.— Until 
Feb.  16,  by  W.  W.  Wotherspoon,  State  Su- 
perintendent, Public  Works,  Albany,  for 
constructing  state  canal  work  as  follows, 
advertised  In  Engineering  Record: 

Contract  46-B  (revised) — Erie  Canal, 
Section  7,  completing  construction  of  lock, 
dam,  etc.,  at  May's  Point. 

Contract  No.  122  (revised)— Erie  Canal, 
Section  4,  constructing  substructure,  su- 
perstructure and  approaches  of  highway 
bridge  over  Mohawk  River  near  Little 
Falls. 

Contract  No.  63-A — Erie  Canal,  Section 
SL  construction  of  canal  from  west  line  of 
Wayne  County,  to  east  end  of  Contract 
23-A  at  King's  Bend,  length  12.22  miles. 

Bulkhead  —  Baltimore,  Md. — Until  Jan. 
26  by  Board  of  Awards  at  ofBce  of  City 
Register  for  renewal  of  bulkhead  at  Har- 
ris Creek  Dock,  souhtward  from  Boston 
Street,  and  constructing  a  timber  bulk- 
head along  east  side  of  Harris  Creek  dock 
southward  from  Boston  Street  a  distance 
of  100  ft.     H.  K.  McKay,  Harbor  Engr 

Dredging — Baltimore,  Md. — Until  Jan.  M 
by  Board  of  Awards  at  office  of  City  Rea- 
later  for  dredging  in  Baltimore  harbc- 
H.  K.  McKay,  Harbor  Eng?. 

Drains— Bluffton,  Ind.— 'Until  Jan.  25,  by 
County  Surveyor,  for  the  Smith-Taylor 
drain.  Probable  cost  $12,000.  Also  until 
Feb.  4,  for  the  Michaels  drain.  Probable 
cost  $13,000. 

Ditch — Warsaw,    Ind. — Reported   desirea 
until  Jan.  28.  by  Hiram  E.  Smith,  Drain 
age  Commissioner,  for  constructing  drain- 
age   ditch    19,400    ft.    long    and    requiring 
56,546  cu.  yd.  excavation. 

Ditch — Washington,    Ind. — Reported    de 
sired  until  Feb.  9.  by  Wm.  J.  Shanks.  Co. 
Surv.,     for     constructing     Prairie     Creek 
Ditch,  about  34  -miles  long  and  60  to  6  ft. 
wide. 

Steel,  Etc.,  for  Locks — Sault  Ste.  Marie, 
Mich.— I'ntll  Feb.  23.  by  U.  .S.  Engineer 
Ofnce.  Z?.~  Federal  Building.  Detroit,  for 
furnishinK  and  delivering  at  Sault  Ste. 
Marie  200  tons  of  steel,  etc.,  for  construct- 
ing guard  gates  of  Fourth  Lock,  acdver- 
tlsed  In  Engineering  Record. 

Rip  Rao  Slope — Chicago,  III. — Until  Feb. 
i.  by  John  McGillen.  Clk.  Sanitary  DIst.. 
JIO  .S.  Michigan  Avenue,  for  constructing 
rip  rap  slopes  on  Contract  Sections  7  and 
8  of  the  Calumet  Sag  Channel,  consisting 
of  furnishing  and  placing  200  so.  yd  ri" 
rap  slope,  and  located  in  Townships  Palos 
and  Worth. 

Dralnaoe — Eldora.  Iowa. — Reported  de- 
sired until  Jan.  24.  by  C.  Boylan,  Co.  Aud.. 
for  constructing  Drainage  Dlst.  No.  66, 
about   10.600  ft.   6  to  IS  in.  tile. 

Drainage- Jackson,  Minn.  —  Until  Feb. 
15,  by  P.  D.  Mf-Kellar.  Co.  Aud..  for  con- 
structing Judicial  Ditch  No.  35,  to  consist 


of  139,825  ft.  of  6  to  36  in.  tile;  also  132, 5S0 
cu.  yd.  open  work,  etc.  Estimated  cost 
$38,256. 

Ditch — Montevledo,  Minn. — Reported  de- 
sired until  Jan.  25  tor  constructiing  Coun- 
ty Ditch  No.  16,  about  69,147  lin.  ft.  of  6  to 
18-in.  tile,  710,702  cu.  yd.  excav.,  etc.; 
probable  cost  $68,119.  Also  separate  bids 
for  County  Ditch  No.  20,  about  62.801  lin. 
ft.  5  to  18.-  tile:  probable  cost  $9,993.  J.  J. 
Stennes,  County  Auditor. 

Ditches — Moorehead,  Minn.  —  Reported 
desired  until  .March  9.  by  A.  O.  Houghlin, 
Co.  Aud.,  for  constructing  Ditch  No.  36: 
also  repairing  and  enlarging  Ditch  No.  3. 
Estimated  cost  $7,689  and  $6,498  respect- 
ively. 

Ditch— Princeton,  Minn.— Until  Feb.  15, 
by  W.  C.  Doane,  County  Auditor,  for 
constructing  ditch  No.  11.  Probable  cost 
$45,094. 

Drainage — Clarks,  Neb. — Until  Feb.  4, 
by  Board  of  Directors  of  Drainage- Dist. 
No.  1  for  excavation  and  construction  of 
a  drainage  system,  advertised  in  Engi- 
neering Record.  Donald  D.  Price,  Engi- 
neer, 219  First  National  Bank  Bldg.,  Lin- 
coln. 

Ditches — Powhatan,  Ark. — Reported  de- 
sired until  Feb.  9,  by  Commissioner  War 
Ponil  Flat  Creek  Drainage  Dist.  (J.  S. 
Mize,  Secy.),  for  constructing  7  miles  of 
dredge  ditches. 

Spillway  Gates  —  Seattle,  Wash.— Until 
Feb.  16.  by  U.  S.  Engineer's  Office,  Seattle, 
for  spillway  gates,  advertised  in  Engi- 
neering   Record. 


PRICES     AND     LETTINGS. 
Irlndicates  award  0/  contract. 

Dam — Norfolk,  Va. — Lowest  bid  opened 
Jan.  8  by  Board  of  Control  for  construct- 
ing two  Uttle  Creek  dams  and  spillways 
and  for  Lake  Taylor  dam  and  spillway 
submitted  by  F.  J.  McGuire  &  Company, 
Norfolk,  at  $6£,856. 

AWharf  Sheds — Macon,  Ga, — Contract 
for  constructing  platform  stages  at  wharf 
for  use  of  Macon-Atlantic  Navigation 
Company  awarded  by  Committee  on  Pub- 
lic Property  to  Ingrara-Tarleton  Engi- 
neering Company. 

■i^Dredglng — Jackson vllle,  F la,— Contract 
awarded  Standard  American  Dredging 
Company,  Oakland,  Cal.,  for  dredging  in 
St.   Lucie  Inlet   at  about  $90,000. 

^Dredge  Pumps  —  Cleveland,  Ohio. — 
Contract  awarded  by  Nickel  Plate  R.  R. 
to  Strong,  Carlisle  &  Hammond  Company, 
1394  W.  Third  Street,  for  furnishing  four 
12-in.  centrifugal  dredge  pumps  each 
capable  of  handling  4000  gal  of  water  a 
minute  against  a  head  of  125  ft.  Pumps 
are  to  be  used  in  sluicing  in  grade  elimi- 
nation work  on  the  West  Side. 

-t^Dltch — Crown  Point,  Ind. — Contract 
for  excavating  Stoney  Run  ditch  awarded 
Lover  &  Hewitt,   Leroy,   at   $25,324. 

-ArDralnage — Carrollton,  III. — Contracts 
for  pump  and  oil  engine  (bids  opened  Jan. 
S)  awarded  as  follows:  to  Farrar  Pumo  & 
Machinery  Co..  St.  Louis,  Mo.,  for  a  36-in. 
American  Dow  suet,  pump  and  fittings  at 
$2,960,  and  to  Fulton  Iron  Works,  St. 
Louis,  Mo.,  one  250  B.  h.p.  Fulton  Tosi 
Diesel  oil  engine  delivered  and  erected,  at 
$12,740.  G.  W.  Whiteside,  Drain  Engineer. 

-A-Dltch — Urbana,  111. — Contract  for  con- 
structing drainage  work  in  Branch  No.  23 
(bids  opened  Jan.  10)  awarded  by  Joseph 
P.  Gulick,  Attorney,  for  Two  Mill  Slough 
Drainage  Dist.,  Champaign,  to  William  R. 
Stewart,  Urbana,  at  $7,699. 

-ADItch— Duluth,  Minn.- Contract  tor 
constructing  St.  Louis  County  Ditch  No. 
5,  Involving  8  miles  main  and  lateral 
ditches  and  exf-avatlon  of  33,000  eu.  yd. 
earth,  awarded  G.  G.  Hartley.  804  Lonsdale 
Bldg. 

•^Ditches— Poplar  Bluffs,  Mo. — Contract 
awarded  F.  A.  Walker,  Poplar  Bluffs,  for 
constructing  four  drainage  ditches,  ap- 
proximately 33,985  cu.  yd.  at  13  cts.  per 
cu.  yd.  John  H.  Greason,  Engineer,  Drain- 
age Dist.  No.  11,  Pop'ar  Bluffs. 

-A-Dralnage — Marlon,  Ark. — Contract  for 
constructing  drainage  system  in  Critten- 
den County  award  R.  H  &  G.  A.  McWil- 
liams.  Memphis,  at  $7.43 '/^  per  cu.  yd. 
Total  cost  about  $20,000.  Morgan  Engi- 
neering Company,  Memphis.  Tenn.,  En- 
gineers. 


ELECTRIC  RAILWAYS 


PROPOSED     WORK. 

Prattsburg,  N.  Y. — Plans  being  consid- 
ered for  an  electric  railway  to  be  con- 
structed between  Prattsburg  and  Kanona. 
with  possilile  extensions  to  Stanley  or 
Branchport.  John  KImmcl,  Wayland, 
said  to  be  interested. 

Rochester.  N.  Y. — Plans  completed  by 
Rochester  Ry.  &  Light  Co.  for  erection 
of  sub-station  laetween  Atlantic  Avenue 
.ind  LeIghton  Avenue,  near  Culver  Road. 


New  York,  N.  Y.— Following  are  unit  figures  of  four  lowest  bids  opened  Jan.  10 

by    Chief    Engineer   Interborough    Rapid    Transit   for   constructing  Section   No.  6-D, 

West  Farms  subway  connection:  (a)  A.  L.  Guidone,  Vanderbilt  Avenue,  $105,791; 
(b)  Conners  Brothers  Co.,  Inc.,  64  W.  Eighty-eighth  Street,  $108,280;  (c)  Pennsylvania 
Steel  Co.,  71  Broadway,  $113,660;   (d)  Post  &  McCord,  101  Park  Avenue,  $116,625. 

Item                                                                                                                 (a)        (b)       (c)  (d) 

1-B  3,200  cu.  yd.  excavation  for  column  foundations $2.10  $4.00    $4.00  $2.90 

6-A      840  cu.  yd.  concrete  masonry  for  foundations,  in  place  8.00       7.50       9.00  7.00 

6-B        70  cu.  yd    concrete  masonry  for  fenders,  in  place 9.00      8.00      8.50  8.00 

9                5  cu.  yd.   brick  masonry,  in  place 16.00  20.00     20.00  25.00 

17              50  lin.  ft.    (a)  4-in.   vitrified  pipe,   in  place 1.40       0.60       1.00  0.30 

50  lin.   ft.    (b)   6-in.  vitrified  pipe,  in  place 1.50       0.80       1.50  0.40 

19-A  1,050  ton  new  structural  steel,  painted  and  erected 80.00  78.00     79.60  87.00 

19-B  1,200  lin.    ft.    erection    of    old    girders    in    new    location, 

including  painting 2.50      2.00      2.00  3.80 

25-A        16  ton    miscellaneous    iron    castings 80.00  80.00     75.00  70.00 

25-B  1  ton    new    cast-iron    hub    and    spigot    pipe    special 

castings,   in   place 85.00  60.00     80.00  85.00 

30  800  sq.   yd.   street  surfaces  restored:    (h)   all  surfaces 

of   whatever   character 3.00      2.50      3.40  3.2$ 

31  30  sq.  yd.  park  surface  restored  (all  classes) 0.50      1.00       3.00  2.00 

75  770  lin.     ft.     street     surface     railroads,     including    the 

support,   reconstruction,   rebuilding,   etc.,   where 
necessary,    as    follows:    For    electric    (overhead 

trolley)  railroad,  single  track 0.80      1.00      3.00  1.00 

127           100  duct  ft.  electric  ducts  and  conduits,  in  place 1.00      0.20      1.00  2.00 


New  York,  N.  Y. — Following  are  unit  figures  of  four  lowest  bids  opened  Jan.  10 
by  Chief  Engineer  Interborough  Rapid  Transit  for  constructing  Section  9-B,  Webster 

Avenue  Line:   (a)   M.  J.  Leahy,  1446  Prospect  Avenue,  $831,111;   (b)  A.  L.  Guidone  & 

Son,   Vanderbilt  Avenue,  $838,765;    (c)   Rodgers  &  Collier,   $841,063;  (d)   Pennsylvania 
Steel  Co.,  71  Broadway,  $853,850. 

Item                                                                                                                  (a)  (b)  (c)  (d) 

1-B  24,000  cu.  yd.  excavation   for  column    foundations $1.75  $1.55  $2.40  $3.30 

6-A     8,500  cu.  yd.  concrete  masonry,  in  place 6.67  6.00  6.00  7.90 

6-B        580  cu.  yd.  concrete  masonry  for  fenders,  in  place...  7.31  10.00  8.00  7.50 
6-C        500  cu.  yd.  concrete  masonry  for  solid  deck  floor,  in 

place     11.30  12.00  12.00  15.00 

6-D       250  cu.  yd.  concrete  masonry  for  protection  of  water- 
proofing on  solid  deck  floor,  in  place 8.50  10.00  7.00  8.00 

9               10  cu.  yd.  brick  masonry,  in  place 20.00  16.00  13.00  IJ.OO 

12              500  lin.  ft.  timber  piles,  in  place,  and  prepared 0.85  0.50  0.50  0.80 

15  2,700  sq.  yd.  3-ply  waterproofing,  treated  woven  fabric, 

laid    with   pitch,    in   place 0.65  1.50  1.25  O.SO 

17-A          50  lin  ft.  4-in.  vitrified  pipe,   in  place 0.45  1.40  0.20  100 

17-B          50  lin.  ft.  6-in.  vitnfled  pipe,  in  place 0.65  1.50  0.20  1.20 

19  9,100  ton  riveted  steel,  painted  and  erected 73.00  74.65  73.60  68.80 

20  50  ton   steel    beams   and   shapes,   with   connections, 

painted    and    erected 67.00  67.00  67.50  66.80 

21  10  ton  steel  rods  and  bars  built  in  concrete 66.72  80.00  50.00  80.00 

25-A        230  ton  miscellaneous  iron  castings,  in  place 69.13  80.00  50.00  70.00 

25-B  50  ton   new  cast-iron   hub  and   spigot  pipe,   special 

castings,   in  place 63.54  90.00  80.00  76.00 

30  3,800  sq.  yd.  street  surface  restored:    (h)  all  surfaces 

of  whatever  character 2.00  2.60  136  2  50 

75  17,900  lin.  ft.  street  surface  railroads,  including  the 
support,  reconstruction,  rebuilding,  etc.,  where 
necessary,     as     follows:      Electric      (overhead 

trolley)    railroads,    single   track 0.68  0.80  0.75  1.40 

127         14,000  duct  ft.  electric  ducts  and  conduits,  in  place 0.75  0.10  0.67  0  40 

31  100  sq.  yd.   park  surface  restored   (all  classes) 3.00  0.75  1.00  2  50 


New  York,  N.  Y. — Following  are  unit  figures  of  the  four  lowest  bids  opened  Jan. 
10  by  Interborough  Rapid  Transit  for  constructing  Section  No.  10-C,  Eighth  Avenue 
and  162d  Street  connection:  (a)  Battery  Engineering  &  Construction  Co.,  17  Battery 
Place,  $336,784;  (b)  Arthur  McMullen  Co.,  149  Broadway,  $408,530;  (c)  A.  L.  Guidone 
&  Son,  Inc.,  Vanderbilt  Avenue,  $411,343;  (d)  Laurence  C.  Manuell,  11  Pine  Street, 
$417,175.  Earth  excavation  includes  sheathing,  disposal  of  excavated  material  and 
backfilling;  rock  excavation  includes  shoring,  disposal  of  excavated  material  and 
backfilling.  Earth  excavation  in  trenches  for  sewers  includes  sheathing,  disposal  of 
excavated  material  and  refilling,  and  rock  excavation  includes  shoring  and  disposal 
of  excavated  material  and  backfilling.  Rock  excavation  in  open  cut  includes  shoring, 
decking,  maintenance  of  overhead,  surface  and  subsurface  structures,  backfilling  and 
disposal  of  waste  material;  earth  excavation  in  open  cut  includes  sheathing,  shoring, 
decking,  maintenance  of  overhead  surface  and  subsurface  structures,  backfilling, 
grading  and  disposal  of  waste  material.  Excavation  in  tunnel  includes  shoring  and 
disposal  of  waste  material. 

Item  1—2,340  cu.    yd.   earth   excav.    for  foundations   for   ele- 

I.     ^^„'®'!,„^,t™c'"'"e  on  and  east  of  Jerome  Avenue $2.65     $3.00     $1.85     $1.45 

Item  J— 294  cu.  yd.  rock  excav.  for  foundations  for  elevated 

structure  east  of  the  west  building  line  of  Jerome  Avenue  5.00      4.00      3.25      4.00 
Item  i — 160  cu.  yd.  earth  excav.  in  trenches  for  sewers  and 

sewer  and  other  public  service  connections 3.60       3.00       2.25      1.45 

Item  4—160  cu.   yd.   rock  excav.   in  trenches  for  sewers  and 

sewer  and  other  public  service  connections 5.00      5.00      3.75      4.00 

Item  6— 5,900  cu.  yd.  earth  excav.  in  open  cut 2.00       5.00       0.35       1.80 

f*  ™  ?    ,ln  SL""-  y'^-^  '■"'''^  excav.  in  open  cut 3.60      5.50      4.50      4.30 

7.!       I     ,  i!;?'"'  '="•.5"'-  ^'"^^v.  in  tunnel 5.50       6.50       6.95       8.05 

Item  8— 1,500  sq.  yd.  repaying  Anderson  Avenue  and  W.  162d 

i.^,^  J'^^n  between  curb  lines 3.00      2.50      1.60      1.40 

Item  9 — 70   sq.    yd.    repaying  Jerome    Avenue    between    curb 

i..^™'?!^   /on .i -, 3.00  3.00  2.50  2.60 

Item  1O--480  sq.  yd.  repaying  W.  162d  Street  and  Anderson 

I.     '^"°  J^i'J'T.e  -Avenues  within  curb  lines 3.00  1.50  1.50  1.40 

Item  11—800  lin.   ft.  replacing  curb 1.00  0.25  0.50  0.25 

}»™  iS~lnnn,-   "i.""''*''""'""'"B  buildings 1.00  10.00  80.00  70.00 

i,t^  ]lZiX  lin.   ft.   wooden  piles 0.35  0.50  0.50  0.35 

1,!~  Jr~,  ,../'•  '"^ber  ordered  left  in  place 50.00  15.00  60.00  35.00 

};f™  ;«o  ?1  H'  ^'^V,"''^  ™"Sb  furnished  in  place 60.00  50.00  60.00  47.00 

i.»~  ii~,  ^J*--  y<="<]w  P">e  lumber  dressed.  4s 70.00  80.00  80.00  51.00 

Item  17—1,200   cu.    yd.    stone    concrete,    l:2'/4:5,    for   elevated 

i.„™  , or  cAn'""i°""''''"°"«'  '"  place,  including  forms...   7.00  7.00  7.50  6.30 

Item  18— j,500  cii.  yd.  stone  concrete,  1:2% :5,  in  open  cut,  in 

Item  19--3.010  cu.   yd.  stone  concrete,  1:214:5,  in  tunnel,   in- 
cluding   forms 7  00       8  00       9  00       S7S 

llf™  l?~J''cn7"' ^''- ''i""^ ''''"'''■«''=- 1=2%:5,  in  trench::::::::;ii:oo    7:00  loioo   7.15 

Item  21— 1,607  cu.   yd.   stone  concrete,   1:2:4,   in   tunnel  arch, 

T.o,^"w     o?^.n,.'°'''5*'. 7.50       8.00       9.50       9.25 

Hem  22--25  cu.   yd.   stone  concrete,   1:2:4,   maximum  size   % 

Item  91     170  J;f',2'""'''V^  ^°'''^* - ...8.30       7.00     12.00      8.50 

Item  23—170  cu.  yd.  cinder  concrete,  1:5:10,  in  place,  includ- 

f»»J"fi   /iTl;; '^.v ■■;■, 5.40    5.00    6.00    5.00 

Item  24—178  cu.  yd.  cinder  concrete,  1:2^:5,  in  place,  includ- 

''^zkJzjj^M^?''^"^'^°'^"^i^^  '•""  '■^"  ^■"°  *"!!M 

place.   Including  forms a  in  innn  it  nn  liOff^V 

Item  26-320    cu     yd     stone    concm4   '  i:2:4,- ' 'riinfircedV '.n  ^"^  "-W^ 

place,   including  forms mjn  ir  nn  ifsnn  IBOO 

Item  27-A-68  grout  under  column  basis  m  place  Yper'coi:-"  ^^'^^  '' 

""""' 1.00  1.00  1.50  1.0« 
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Section  No.  10-C.  Eighth  Avenue  and  162d  Street  Connection- 
Item  27B — 100  other  grout  that  as  specified  under  Item  27-A 
as  ordered  by  the  Engineer,  in  place,  per  bbl.  of  cement 

used     3.00 

Item  28—16,800  sq.  ft.  granolithic  finish,  %  In.  thick.  In  place  0.07 

Item  29 — 332  sq.  ft.  ornamental  tile 1.50 

Item  30 — 60   cu.    ft.    cut    granite   masonry   In    manholes   and 

catch    basins 2.50 

Item  31 — 30  cu.  yd.  brick  masonry  in  walls 15.00 

Item  32 — 10  cu.  yd.  brick  masonry  in  sewer,  including  center- 
ings      15.00 

Item  33 — 320  sq.  yd.  brick  protection  for  6-pIy  waterproofing.    1.00 
Item  34 — 425  sq.  yd.  brick  and  asphalt  mastic  waterproofing.   2.50 

Item  35 — 2,400  sq.  yd.  6-pIy  waterproofing 1.76 

Item     36 — 1,000  sq.  ft.  waterproofing  column  foundations 0.05 

Item  37 — 620  cu.  yd.  stone  packing  over  tunnel  arches 2.00 

Item  38 — 643  ton  structural  steel  for  elevated  structure 63.00 

Item  39 — 400  ton  structural  steel  for  tunnel  approaches 66.00 

Item  40 — 300,000  lb.    fences  rolled  steel 0.06 

Item  41 — 4,000  lb.  rolled  steel  manhole  frames,  gratings,  cov- 
ers and   ladders 0.06 

Item  42 — 5.000  lb.  rolled  steel  laddered  steps 0.05 

Item  43 — 28,000    lb.    reinforcing    rods 0.035 

Item  44 — 20,500  sq.  ft.  wire  mesh  concrete  reinforcement 0.03 

Item  45 — 3,000  lb.  steel  doors,   including  fastenings 0.07 

Item  46 — 500  sq.  ft.  kalameined  doors,  including  fastenings...   0.35 

Item  47 — 200  lb.   iron  pipe  railings 0.06 

Item  48 — 10.000  lb.  railings,  ornamental  iron 0.15 

Item  49 — 90,000  lb.  anchor  bolts,  including  nuts,  washers  and 

temporary    wrapping 0.04 

Item  50—4,600  lb.  steel  casting 0.09 

Item  51 — 32,600  lb.   miscellaneous  castings 0.045 

Item  52—16  ton  c.-i.  pipe  Standard  "B."  including  corking.  .45.00 
Item  53 — 28  ton  c.-l.  Standard  10-in.  and  over,  including  cork- 
ing  43.00 

Item  54 — 21.5   ton   c.-i.    pipe  specials 65.00 

Item  55 — 740  sq.  ft.  safety  treads 0.50 

Item  56 — 1,507  lln.  ft.  vitr.  pipe,  3  in.  diameter 0.20 

Item  57 — 30  lin.  ft.  vitr.  pipe,  4  in.  diameter 0.20 

Item  58 — 50  lin.  ft.  vitr.  pipe,  6  in.   diameter 0.25 

Item  59 — 10  lin.  ft.  vitr.  pipe,  8  in.  diameter 0.30 

Item  60 — 20  lin.   ft.  vitr.  pipe,   10  in.  diametir 0.40 

Item  61—30  lin.   ft.  vitr.  pipe,   12  in.  diameter 0.50 

Item  62 — 30,000  sq.  ft.  vitr.  ducts  one  way,  including  galvan- 
ized iron  wire  and  paraffined  clubs 0.12 

Item  63 — 550  sq.  ft.  hollow  terra  cotta  tile,  4  In.  x  12  in 0.15 

Item  64—18,200  lin.  ft.  hollow  terra  cotta  tile,  4  In.  x  4  in 0.10 

Item  65 — 360  lin,  ft.  hollow  terra  cotta  tile,  6  in.  x  12  in 0.20 

Item  66—1,440  lln.  ft.  hollow  terra  cotta  tile,  12  in.  x  12  in 0.25 

Pipes  in  Streets 

For  Work  and  Material  as  Called  for  by  the  Speclflcation 

Sections  Nos.  44  and  52 

Water  Pipe 
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nued. 
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0.06 

0.06 

0.08 

0.04 

0.04 

0.035 

0.04 
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0.07 

0.05 

0.12 

0.10 
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2.50 

0.16 

0.17 

0.20 

0.06 

0.11 

0.15 

0.05 

0.05 

0.045 

0.06 

0.10 

0.10 

0.03 

0.04 

0.06 

45.00 

70.00 

45.00 

40.00 

70.00 

47.00 

75.00 

80.00 

72.00 

0.80 

0.86 

1.00 

0.18 

0.30 

0.35 

0.20 

0.40 

0.40 

0.25 

0.55 

0.50 

0.30 

0.55 

0.50 

0.35 

0,65 

0.70 

0.40 

0.8B 

0.80 

0.15 

0.15 

0.12 

0.20 

0.12 

0.12 

0.05 

0.10 

0.10 

0.20 

0.15 

0.15 

0.25 

0.26 

0.20 

Item  67—150  lln.  ft.  4  in 

Item  68—400  lin.  ft.  6  in 

Item  69—2   hydrants    

Gas  Pipe 

Item  70—80  lin.  ft.  4-ln.  c.-i.  gas  pipe 

Item  71 — 225  lin.   ft.  6-in.  c.-i.  gas  pipe 

Item  72 — 50  lin.  ft.  4-in.  w.-i.  gas  pipe 

Item  73—225  lin.  ft.  6-in.  w.-i.  gas  pipe 

Item  74 — 50  lin.  ft.  4-in.  w.-i.  by-passing  pipe  upon  or  below 

the   street   surface. 

Item  75 — 350  lin.  ft.  6-In.  w.-l.  by-passing  pipe  upon  or  below 

the   street    surface 

Item  76 — 50    lin.    ft.    4-in.    w.-l.    by-passing   pipe    above    the 

street  surface  on  trestle 

Item  77 — 100    lin.    ft.    6-in.    w.-l.    by-passing   pipe   above   the 

street  surface  on  trestle 

Item  78 — 160  lin.  ft.  trestle  to  support  by-passing  pipe 

New  Water  and  Gas  Pipe 

Item  79 — 2  ton  4  and  6-in.  c.-i.  pipe 40.00 

Item  80 — 0.5  ton  new  4  and  6-in.  w.-i.  pipj 60  00 

Item  81 — O.o   ton  c.-i.   pipe  specials 

Item  82 — 1,500   lb.   malleable   iron   fittings   for   new   w.-i,   gas 

pipe    0.05 

Ducts  in  Streets 

Electric  Ducts  and  Conduits  in  Streets 

Item  83 — 100  duct  ft.  electric  duct  and  conduits,  in  place,  as 

provided  in  Section  No.  53  of  the  Specifications 0.50 
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0.00 
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90.00 
75.00 

60.00 
90,00 
80.00 

45.00 
95.00 
72.00 

0.05       0.10       0.05 


1.00       1.00       0.80 


Patton,  Pa. — Plans  are  being  made  by 
Northern  Cambria  St.  Ry.  Co.  to  construct 
an  extension  to  Hastings. 

Spring  City,  Pa. — Pottstown  &  Phoenix- 
ville  R.R.  Co.  (Ralph  Shaner,  Ch.  Engr., 
Pottstown)  expects  to  construct  2^^  miles 
of  line  between  Linfleld  and  Spring  City. 

Womelsdorf,  Pa. — Surveys  being  made 
by  Lancaster  &  Berks  Electric  Ry.  Co. 
for  railway  from  Womelsdorf  to  Klein- 
feltersville.  The  road  will  be  6  miles  long 
and  will  be  built  by  Philadelphia  Constr. 
Co.,  which  is  now  in  the  market  for  15,000 
railroad  ties  and  1000  35-ft.  chestnut  poles. 

Charleston,  W.  Va. — Plans  being  made 
by  Charleston-Dunbar  Traction  Co.  to 
build  20-mile  extension  In  West  Vir- 
ginia. 

Morgantown,  W.  Va. — Grading  has 
been  completed  by  Morgantown  &  Wheel- 
ing Ry.  Co.  on  line  between  Price  and 
Blacksville.  Contract  yet  to  be  let  for 
laying   and    ballasting   tracks. 

Miami,  Fla. — Miami  Traction  Co.  au- 
thorized Issue  of  $1,000,000  bonds,  of 
which  $200,000  are  to  be  sold  now,  pro- 
ceeds to  be  used  in  construction  of  ex- 
tension to  Miami  Beach,  West  Palm 
Beach,  Florida  City  and  other  points. 
Plans  are  also  being  considered  to  con- 
struct an  extension  to  Cape  Sable,  Lake 
Okeechobee  and  Tampa. 

Smithvllle,  Tenn. — Surveys  being  made 
by  Nashville  &  Eastern  Electric  Ry.  Co. 
for  electric  railway  from  Lebanon  to 
Smithville,  distance  of  25  miles.  C.  T. 
Edwards,   Smithville,   is  interested. 

Morganfield,  Ky. — S.  B.  Anderson  of 
Memphis.  Tenn.,  and  G.  K.  Drury  of  Mor- 
ganfield, petitioned  Fiscal  Court  of  Union 
County  for  a  franchise  to  construct  an 
electric,  standard  gage,  trunk  railroad  be- 
tween Morganfield  and  Unlontown,  a  dis- 
tance of  about  12  miles. 


Mar  on,  Ohio.— Plans  being  considered 
to  build  an  electric  railway  from  Marion 
to  Mt.  Gilead.  George  D.  Copeland, 
Marion,   said   to  be  interested. 

Zanesvllle,  O.— Southeastern  Ohio  Ry. 
Co.,  organized  to  take  over  property  of 
Southeastern  Ohio  Ry.,  Light  &  Power 
Co.,  IS  planning  to  construct  extensions  to 
lines. 

Evansvllle,  Ind.— Reported  construction 
will  begin  in  spring  on  constructing  elec- 
tric railway  from  Evansvllle  to  New  Har- 
mony.     C.    J.    Seibert,    Evansvllle,    Gen. 

Mgr. 

Frankfort,  la.— Keokuk  Electric  Co. 
plans  to  extend  line  from  Frankfort  to 
CurryviUe,  with  extensions  to  Bowling 
Green  on  east  and  Centralia  on  west. 

Wichita,  Kan.— Arkansas  Valley  Inter- 
urban  Ry.  Co.  plans  to  improve  entire 
track  and  equipment.  All  worn  tracks 
will  be  replaced,  entire  line  ballasted  with 
sand  rock,  old  wooden  bridges  will  be 
overhauled  or  replaced  with  concrete  and 
terminal  facilities  at  Wichita  will  be  made 
larger. 

Glendale,  Cat.- Pacific  Electric  Ry.,  Los 
Angeles,  granted  franchise  ,.0  extend  line 
1  mile  and  has  secured  2'/i  acres  for  ter- 
minal. 

Los  Angeles,  Cal.  —  Board  of  Public 
Service  Commissioners  instructed  Chief 
Electrical  Engineer  E.  F.  Scattergood  to 
prepare  plans  for  paralleling  lines  of  the 
Utility  corporations  in  Hollywood,  East 
Hollywood,  Highland  Park,  Garvanza  and 
Eastlake  Park  Districts;  cost  about 
$725,000. 

San  Oiego,  Cal. — San  Diego  Electric 
Railway  Co,  (B.  M.  Warner,  Gen.  Supt., 
Pan  I  lego)  is  arranging  to  construct  a 
line  Into  La  Playa. 


Upland,  Cal.— Pacific  Electric  Railway. 
Los  Angeles,  granted  franchise  for  spur 
track  over  a  mile  In  length  on  Orange 
Grove  Avenue. 

Venice,  Cal. — Reported  Pacific  Electric 
Ry.  Company,  Los  Angeles,  contemplates 
constructing  two  more  tracks  parallel  to 
double  track  through  Venice,  approxi- 
mately two  miles. 

Ogden,  Utah.— During  1916  the  Ogden, 
Logan  &  Idaho  Ry.  Co.  contemplates 
spending  about  $1,000,000  for  extensions 
and  improvements  to  its  system.  Right- 
of-way  has  been  purchased  for  a  line  from 
Hot  Springs  to  Brigham  City. 

London,  Ont. — A  by-law  was  carried  by 
ratepayers  of  London  for  spending  $101,000 
on  terminal  connections  for  newly  electri- 
fied London  &  Port  Stanley  Ry. 

Toronto,  Ont. — The  Taxpayers  of  To- 
ronto on  Jan.  1  endorsed  an  agreement 
under  which  the  city  guarantees  bonds 
tor  proposed  Toronto  Radial  Ry.,  to  be 
constructed  and  operated  by  Ontario's 
Hydro  Electric  Power  Commission.  The 
line  will  eventually  be  extended  to  Sarnia. 
A  line  will  also  be  built  northward  from 
Toronto,  extending  to  Collingwood,  Barrie 
and  Orillla.  An  easterly  radial  will  ex- 
tend along  shore  of  Lake  Ontario  to 
Montreal. 


PRICES     AND     LETTINGS. 
■kindicates  award  of  contract. 

■kNew  York,  N.  Y.— Contract  awarded 
Jan.  10  by  Public  Service  Commission  for 
First  District,  154  Nassau  Street,  for  con- 
structing Section  3  of  Route  No.  8.  tlie 
tunnel  portion  of  the  Fourteenth  Street- 
Eastern  Rapid  Transit  R.  R.,  to  be 
operated  by  the  New  York  Municipal 
Ry.  Corporation,  to  Booth  &  Flinn,  Ltd., 
17  Battery  Place,  at  $6,639,023  (bids 
opened  Dec.  7).  For  unit  figures  see  En- 
gineering Record  of  Dec.   18. 

♦Contract  awarded  by  New  York  Mu- 
nicipal Railway  Corporation  to  Cren- 
shaw Engineering  &  Construction  Com- 
pany, Inc.,  259  W.  Thirty-fourth  Street, 
for  constructing  the  East  New  York  ad- 
ditional tracks  and  reconstructing  East 
New  York  yard  at  $1,237,229,  has  been 
approved  by  the  Board  of  Public  Service, 
154   Nassau   Street. 

No  bids  opened  Jan.  14  by  Public  Serv- 
ice Commissioner  First  Dist.,  154  Nassau 
Street,  New  York,  for  Section  2-A  of 
Route  12,  part  of  the  Broadway  Fourth 
Avenue  Rapid  Transit  Ry.  Date  post- 
poned. 


RAILROADS 


PROPOSED     WORK. 

Albany,  N.  Y. — A  bill  has  been  read 
twice  in  the  Senate  providing  for  issuing 
bonds  not  exceeding  $25,000,000,  for  elim- 
inating of  grade  crossings  in  the  state 
and  providing  for  an  election  to  be  held  in 
1916  to  vote  said  bonds. 

New  York,  N.  Y. — Agreement  has  been 
reached  between  the  city  and  tlie  New 
York  Central  R.  R.  for  the  elimination  of 
the  tracks  on  West  Side,  costing  railroad 
about  $50,000,000.  It  is  estimated  that  six 
years  will  be  required  for  the  completion  of 
the  work.  It  is  proposed  to  eliminate 
tracks  at  grade  on  Eleventh  Avenue  and 
construct  a  subway  along  Riverside  Drive 
and  Riverside  Drive  north  of  Manhattan 
Street  through  Fort  Washington  Park  and 
for  a  viaduct  to  connect  with  the  docks 
at  Dyckman  Street.  G,  W.  Kittredge,  Ch. 
Eng.,  Grand  Central  Station. 

Huntington,  W.  Va.  —  Chesapeake  & 
Ohio  R.R.  (P.  I.  Cabell.  Ch.  Engr.,  Rich- 
mond, Va.)  reported  planning  a  railroad 
13  miles  long  from  Cabin  Creek  branch  to 
the  railroad  running  along  Big  Coal 
River  branch. 

Athens,  Ga. — Robert  W.  Lamkin  of 
Athens,  W.  J.  Twiggs  of  Augusta,  and 
others,  and  are  interested  in  the  incorpor- 
ation of  the  Augusta  &  Western  R.  R., 
which  intends  constructing  a  railroad  be- 
tween Richmond,  Columbus.  McDuflle, 
Wilkes,  Ogelthorpe  and  Clarke  to  Athens. 

INflonroe,  La. — Arkansas  &  Louisiana 
Midland  R.  R.  Company  incorporated  for 
purpose  of  constructing  a  railroad  from 
Monroe,  La,  to  Crossett,  Ark.  Edward 
Ford,  New  Orleans,  La.,  President;  W.  A, 
Otis,  Colorado  Springs,  Col.,  Vice-Presi- 
dent, and  Alfred  Cowles,  Chicago,  III., 
Secy. -Treasurer. 

Barbourvllle,  Ky. — Louisville  &  Nash- 
ville R.  R.  (W.  H.  Courtenay,  Ch.  Engr., 
Louisville)  is  reported  surveying  for  a  line 
from    Barbourvllle    to   Corbin. 

Cleveland,  Ohio. — Mayor  Harry  L.  Davis 
has  directed  Robert  Hoffman,  City  Engi- 
neering Commissioner,  to  confer  with  the 
Nickel  Plate  and  the  Pennsylvania  Rail- 
roads regarding  the  eliminating  of  the 
grade  crossings  of  these  roads  on  the 
East  Side,  to  cost  $4,550,000.  of  which  the 
city  is  to  pay  $1,600,000,  amount  voted  last 
November  by  the  citizens. 

Van  Wert,  Ohio. — Reported  Cincinnati, 
Northern  R  R.  (W.  D.  Williams,  Ch. 
Engr.,  Van  Wert)  plans  Improvements  in- 


cluding erection  of  buildinKs  at  a  cost  of 

$600,000. 

Duluth,  Minn. — Mayor  has  introduced 
an  ordinance  in  Council  granting  a  fran- 
chise to  Western  Terminal  Company  to 
construct  a  terminal  line  through  the 
city. 

Cotter,  Ark. — Cotter,  Rush  &  Mineral 
Belt  R.R.  Co.  Incorporated  and  will  con- 
struct a  railroad  trom  Cotter  15  miles 
south  and  such  extensions  as  may  be 
necessary.  Directors:  E.  J.  Loop,  Cotter; 
J.  K.  Rea,  Rea  Valley;  E.  B.  Griswold. 
Cotter,  and  others. 

San  Antonio,  Tex. — Reported  Illinois  & 
Great  Northern  R.  R.  (O.  H.  Crittenden, 
Ch.  Engr.,  Houston,  Tex.)  plans  improve- 
ments, including  yards  and  shops  coating 

$350,000. 

Republic,  Wash. — Reported  Spokane  & 
British  Columbia  Ry.  Company  of  Re- 
public, will  construct  this  spring  a  con- 
nection between  Republic  and  Spokane 
via  San  Boll  Valley. 

Keddle,  Cal. — State  Railroad  Commis- 
sion, Sacramento,  granted  to  Engles  Cop- 
per Mining  Co.  permission  to  sell  stock 
and  construct  a  railroad  from  Keddie  26 
miles  into  the  mountains. 

Portervllle,  Cal. — Reported  Southern  Pa- 
cific R.  R.  (W.  Hood,  Ch.  Engr.,  San 
Francisco),  is  considering  an  extension  of 
the  Portervllle  Northeastern  branch  from 
Adobe,  four  miles  from  here,  to  tap  gran- 
ite quarries,  magnesia  deposits  and  the 
Monache  orange  district. 

Oatman,  Ariz. — Mohave  County  Super- 
visors at  Kingman  have  been  petitioned 
by  Henry  Lovin,  State  Senator  from 
same  county,  and  Horace  J.  Pullem,  for 
a  franchise  to  construct  and  operate  a 
steam  or  electric  railroad  between  Oat- 
man and  some  point  on  Atchison,  Topeka 
&  Santa  F6  R.R. 


BIDS     DESIRED. 

Atlanta,  Ga.— By  Western  &  Atlantic 
Railroad  Commission,  State  Capitol  ((Sam- 
bell  Wallace,  Secy.),  for  extension  of 
Western  &  Atlantic  Railroad. 


PRICES     AND     LETTINGS. 
■itindicatea  award  of  contract. 

-A^Edgemont,  Md. — Contract  awarded 
Claiborne  &  Johnson,  Baltimore,  for  con- 
structing a  second  track  on  Western 
Maryland  Ry.  line  between  Blue  Moun- 
tain and  Edgemont,  a  distance  of  about 
4  miles. 

-t^Rlchmond,  Va. — Contract  awarded 
Winston  &  Company,  Richmond,  for  con- 
structing the  Richmond  Urbana  Ry.  from 
West  Point  to  Urbana  along  RappahJan- 
nock  River;  a  distance  of  17  miles. 

•Pemberton,  W.  Va.  —  Contract  for 
steam  shovel  and  tunnel  work  on  seven 
miles  of  the  Winding  Gulf  extension  of  the 
Virginia  R.  R.  at  Pemberton  awarded 
Walton   Construction  Company. 

-♦Los  Angeles,  Cal. — Salt  Lake  Railroad 
awarded  contract  to  Union  Switch  &  Sig- 
nal Company,  Swlssvale,  Pa.,  to  install 
automatic  block  signals  between  this  city 
and  Riverside,  56  miles,  at  about  $70,000. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK. 

Skowhegan,  Me. — The  Governor  at  Au- 
gusta has  approved  location  of  new 
Women's  Reformatory  at  Skowhegan. 
Present  available  funds  $50,000.  Clyde 
H.  Smith,  Pres.  Board  Trustees,  Skow- 
hegan. 

Boston,  Mass.— Kilham  &  Hopkins,  9 
Park  Street,  are  architects  for  the  $100.- 
000  college  building  which  the  Massachu- 
setts College  of  Pharmacy  intends  erect- 
ing at  Brookline  and  Longwood  Avenues. 

Lynn,  Mass. — Charles  L.  Bretton,  31 
Exchange  Street,  is  architect  for  the  18- 
room  brick  grammar  school  which  the 
city  will  erect  on  Conomo  Avenue. 

Springfield,  Mass, — Following  improve- 
ments recommended  for  1916  by  School 
Board:  Either  an  eight-room  addition 
with  gj'mnasium  and  assembly  hall  to 
Armory  Street  School  or  erection  of 
twelve-room  primary  school;  an  assem- 
bly and  gymnasium  at  Chestnut  Street 
School;  primary  and  grammar  school  ad- 
dition on  School  Street;  plans  for  addi- 
tions to  technical  and  central  high  schools 
and  an  eight-room  addition  to  Homer 
Street  school. 

Danbury,  Conn. — Robert  C.  M.  Moulton, 
Pawtucket,  R.  I.,  submitted  to  Daniel  D. 
Lovelace,  secretary  Chamber  of  Com- 
merce, tentative  plans  for  an  industrial 
building;   cost  about  $42,000. 

Montvllle,  Conn. — Palmer  Bros.  Com- 
pany, New  London,  are  architects  for 
three-story  stone   school   to  cost   $50,000 
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BInghamton,  N.  Y. — Plans  being  pre- 
pared by  E.  W.  Dickerman.  Perry  Build- 
ing, for  addition  to  the  court  bouse  to 
cost  J69,000.  Address  Board  of  Super- 
visors. 

BufTalo,    N.    Y.— City    Council    approved 

£urchase  of  site   on    Walden  Avenue  and 
toselle  Street  for  new  school  and  site  on 
CazenJvia  Street  for  School  No.  27  annex. 

Elmlra,  N.  Y.— A  dormitory,  dining  hall 
and  main  college  building  is  to  be  erected 
at  Elmira  College.  John  B.  Shaw.  Pres. 
About  $300,000  available  for  improve- 
ments. 

MIddletown.  N.  Y.— Governor  Charles  S. 
Whitman  in  his  annual  message  to  Legis- 
lature recommends  erecting  buildings, 
probably  in  MIddletown,  costing  JSOO.OOO, 
for  care  of  aged  insane. 

Onining,  N.  Y.— A  bill  has  been  read 
once  in  the  Assembly  and  twice  in  the 
Senate  apprbpriating  $25,000  for  site  and 
armory   in  Ossining. 

Syracuse,  N.  Y. — Plans  being  prepared 
by  Revels  &  Hallenbeck  of  Syracuse  for 
the  Joseph  Slocum  College  of  Agriculture, 
190  z  95  ft.,  four  story  and  basement, 
brick,  steel  and  stone,  to  be  erected  on 
campus  of  Syracuse  University:  estimated 
cost  $300,000.  James  K.  Slocum,  Chan- 
celor. 

Plans  being  prepared  by  Sackett  & 
Parks,  Syracuse  Savings  Bank  Building, 
for  the  two  story  brick,  tile  and  steel  30- 
room  Franklin  school  to  be  erected  at 
North  Alvord  and  Butternut  Streets  at  a 
cost  of  $350,000.  K.  D.  Roney,  Secy., 
Board  Contract  &  Supply. 

Troy,  N.  Y. — Donation  of  $250,000  made 
by  Mrs.  Russell  Sage  toward  erection  on 
site  of  Troy  Female  Seminary  the  Russell 
Sage  School  of  Practical  Art  (or  Young 
Women. 

Jersey  City,  N.  J. — Plans  completed  by 
John  Rowland,  106  Sipp  Avenue,  for  re- 
modeling Lincoln  High  School:  estimated 
cost  $40,000.     Address  Board  Education. 

Board  of  Education  plans  erecting  new 
40-roora  school  on  Romaine  Avenue;  cost 
$54,000. 

Passaic,  N.  J. — Plans  prepared  by 
Crow,  Lewis  &  Wlckenhoefer,  2.j0  Fifth 
Avenue,  New  York,  tor  $.^0,000  addition  to 
Passaic  General  Hospital  approved.  Mayor 
George  N.  Seger,  Chairman  Building 
Committee. 

Paterson,  N.  J. — Board  of  Finance  sold 
about  $250,000  school  bonds. 

Summit,  N.  J.— Wilson  Potter,  1  Union 
Square,  New  York,  engaged  to  prepare 
plans  for  high  school  to  be  erected-  on 
Maple  Street  and  Morris  Avenue:  cost 
about  $175,000.  Address  Board  of  Educa- 
tion. 

Trenton  Junction,  N.  J. — Citizens  of 
Ewing  Township  voted  $27,500  bonds  for 
purchase  of  site  on  EwinE  Street  for  six- 
room  school.     Address  School  Board. 

Washington,  N.  J. — Election  to  be  held 
latter  part  of  January  to  vote  $43,000 
bonds  for  remodeling  Public  School.  Ad- 
dress   Board  of   E^ducation. 

Haverford,  Pa. — Stewardson  &  Page, 
316  Walnut  Street,  Philadelphia,  are 
architects  for  two-story  stone  dormitory 
to  be  erected  at  Haverford  College. 

Kutztown,  Pa. — ES-ectlon  of  high  school 
contemplated  here.     Address  School  Board. 

Mount  Union,  Pa.— Bonds  for  $33,000 
voted  for  new  high  ichool.  Address 
School  Board. 

Nevirvllle,  Pa.— Sum  of  $40,000  be- 
queathed to  city  for  erecting  new  hos- 
pital. 

Phiradelphia,  Pa.— Board  of  Education 
will  erect  3-story  stone  High  School  at 
Coral  and  Cumberland  Streets.  J.  Horace 
Cook,  Archt..  City  Hall. 

Mayor  Smith,  in  his  message  to  Council, 
will  recommend  erecting  Municipal  Con- 
vention Hall  on  site  facing  Parkway  and 
Twenty-first   Street. 

Pittsburgh,  Pa.— Board  of  Education, 
Jan.  3,  decided  to  erect  West  End  Shera- 
den  High  School  on  Chartiers  Avenue, 
Sheraden;  cost  about  $230,000. 

Schuylkill  Haven,  Pa.— Frank  X.  Rellly, 
Pottsvflle,  engaged  to  prepare  plans  for 
two-story  and  basement  high  school:  cost 
about  $80,000.     Address  School  Board. 

Trevorton,  Pa. — School  Board  decided 
to  erect  school  costing  about  $60,000. 

Tyrone,  Pa. — Erection  of  a  city  hall  Is 
under  consideration.  Richard  Beaston, 
Burgess. 

Washington,  Pa. — County  Commission- 
ers voted  in  favor  of  erecting  an  addition 
to  county  home:  cost  $50,000. 

Wllklncburg.  Pa. — Citizens  voted  $250,- 
000  bonds  for  erecting  a  school  at  Wallace 
Avenue  and  Mill  Street  to  replace  Horner 
School. 

Baltimore,  Md. — Park  Board  Intends 
erecting  2-8tory  bath  house  with  two 
wings  at  Clifton  Park,  to  cost  about  $125,- 
AOO.  At  present  only  basement,  costing 
$25,000,  will  be  erected. 

Richmond,  Va. — See  "Hydraulic  Con- 
«tructlon  and  River  Improvements." 


Morgantown,  W.  Va. — West  Virginia 
University     will     erect    additions    costing 

$75,000.  _ 

Columbia,  S.  C. — Preliminary  sketches 
prepared  by  Supervising  Architect,  Wash- 
ington, D.  C.  for  postofUce  to  be  erected 
on  Gervais  and  Sumter  Streets;  $265,000 
available. 

McCormick,  S.  C. — Erection  of  court- 
house and  Jail  at  McCormick  under  con- 
sideration.    Address  County   Clerk. 

DeFunlak  Springs,  Fla. — Reported  cit- 
izens voted  $40,000  bonds  to  erect  high 
school.     Address  the  Mayor. 

Ocala,  Fla. — Contract  about  to  be  let  for 
erecting  Carnegie  Library  on  Ocklawaha 
.\venue.  Address  Secretary  Library  Com- 
mission. 

New  Orleans,  La. — Erection  of  two  ad- 
ditional units  to  the  new  cotton  ware- 
house, and  costing  $260,000,  is  contem- 
plated by  the  Dock   Board. 

Greenevllle,  Tenn. — County  Court  '  au- 
thorized erection  of  new  court  house; 
cost  not  to  exceed  $50,000.  Address 
County  Clerk. 

Lebanon,  Tenn. — Reported  Cumberland 
Sanitarium  at  Lebanon,  recently  destroyed 
by  fire,  will  be  rebuilt.  F.  J.  Sanders, 
Manager. 

Sevlervllle,  Tenn. — Erection  of  High 
School  for  Sevier  County  contemplated. 
Address  School  Board. 

Cincinnati,  Ohio. — Elzner  &  Anderson, 
Ingalls  Bldg.,  are  preparing  for  the  city 
plans  for  brick  dairy  plant  and  abattoir 
to  be  erected  in  Paddock  Road  and  Sev- 
enty-first Street  for  Longview  Hospital, 
Carthage;  total  cost  abiut  $50,000. 

Dayton,  Ohio. — Board  of  Education  ap- 
proved issuing  $330,000  bonds  for  erecting 
new  schools  in  Ohmer  Park,  Edgemont 
and  North  Riverdale. 

Above  bonds  will  be  sold  Feb.  3  by  C. 
J.  Schmidt,  Clk.  Bd.  Educ. 

Eaton,  Ohio.  —  Court  house  bonds 
amounting  to  $250,000  will  be  sold  about 
March  1.  A.  L.  Reld,  Village  Engineer 
and  Chmn.   Building  Commission. 

Kent,  Ohio. — Preliminary  plans  pre- 
pared by  Wilbur  T.  Mills,  49  North  High 
Street,  Columbus,  for  three-story,  fire- 
proof women's  dormitory,  approved  by 
Trustees   State   Normal   School. 

Kingston,  Ont. — Plans  prepared  for 
$150,000  library  to  be  erected  at  Queen's 
University.  Hamilton  Cassels  of  Toronto, 
Chairman  Board  Trustees. 

Martin's  Ferry,  Ohio. — School  building 
to  be  erected:  cost  about  $100,000.  Ad- 
dress Board  Education. 

Plattsburg,  Ohio. — Edward  J.  Mount- 
Stephen,  U.  B.  Building,  Dayton,  is 
architect  for  Harmony  Township  High 
School,  to  be  erected  here. 

Uhrlchsville,  O.— J.  E.  Lewis,  New  Phil- 
adelphia, selected  to  prepare  plans  for 
school  on  Trenton  Avenue;  cost  $40,000. 

Brazil,  Ind. — Contract  soon  to  be  let  for 
erecting  the  senior  high  school;  cost 
$75,000.     Address   Board    School   Trustees. 

Delphi,  Ind.  —  County  Commissioners 
voted  to  erect  new  court  house  costing 
$171,000.     Address  County  Commissioners. 

Elnora,  Ind. — Town  considering  erect- 
ing a  school  costing  ♦SO.OOO.  Hervey 
Tomey,   Secy.   School  Board. 

Plerceton,  Ind. — Contract  will  be  let 
about  February  for  erecting  the  two-story 
and  basement  brick  township  school  to 
cost  $40,000.  Mahurin  &  Mahurin,  Archi- 
tects, Fort  Wayne:  E.  E.  McCarter,  Town- 
ship Trustee,  Plerceton. 

Rock  Creek  Center,  Ind. — Plans  for 
consolidated  brick  school  are  to  be  pre- 
pared bv  Neusbaumer  &  Brown,  Bluff  ton; 
cost  $28,000.  George  W.  Brlckley,  School 
Trustee. 

VIncennes,  Ind. — School  bonds  amount- 
ing to  $138,000  will  be  sold  Jan.  31  by  E. 
O.   Maple,   Superintendent  of  Schools. 

Contract  will  be  let  about  February 
for  erecting  the  Junior  High  School,  ac- 
cording to  plans  by  J.  W.  Gaddis,  VIn- 
cennes.    E.  O.  Maple,  Supt.  of  Schools. 

Windfall,  Ind.— Wlldcap  Township,  Tip- 
ton County,  is  considering  erecting  a 
school  to  cost  $50,000.  A.  D.  Riffe,  Town- 
ship trustee. 

Highland  Park,  Mich. — School  Board 
approved  plans  and  siJeclficatlons  for 
addition  to  Willard  School;  cost  $75,000; 
and  two  new  schools,  one  to  be  erected 
west  of  Hamilton  Boulevard  and  the  other 
on  Oakland  Avenue,   to  cost  $80,000  each. 

Canton,  III. — Election  to  be  held  to  vote 
$60,000  bonds  for  erecting  school.  Ad- 
dress School  Board. 

Jollet,  III. — Contract  will  be  let  about 
March  for  erecting  Eastern  Avenua 
School,  to  be  two-story  and  basement  and 
cost  $75,000.  John  D.  Chubb,  Architect, 
109  N.  Dearborn  Street,  Chicago. 

Tuscola,  III. — Plans  of  S.  L.  Plllsbury, 
Bloomlngton,  selected  for  the  high  school 


in  District  No.  152,  contract  for  which 
will  be  let  about  April.  C.  C.  Kagg,  Secy. 
Trustees  Township. 

Antlgo,  Wis. — Erection  of  a  high  school 
reported  under  consideration.  Address 
Board  of  Education. 

Belmond,  lovwa.— Citizens  voted  $65,000 
bonds  for  erecting  fireproof  school.  Con- 
tract will  be  let  about  Feb.  15.  G.  L. 
Lockhart,  Archt.,  St.  Paul,  Minn.  C.  O. 
Fitts,  Secy.  Board  of  Education. 

Boone,  Iowa.— Revised  plans  being  pre- 
pared by  Norman  T.  Vorse,  S.  L.  Build- 
ing, Des  Moines,  for  proposed  $2JO,000 
court  house.     Address  County  Clerk. 

Eldora,  la. — Proudfoot,  Bird  &  Rawson, 
Hubbell  Building,  Des  Moines,  are  archi- 
tects for  proposed  $100,000  high  school  to 
be  erected  here  in  the  spring.  Address 
Board  of  Education. 

Galva,  Iowa. — Election  to  be  held  Feb.  4 
to  vote  $55,000  bonds  for  erecting  a  two- 
story  and  basement  fireproof  brick  school. 
Martin  &  Hoskins,  Archts.,  Storm  Lake; 
George  E.  Missildine,  Secy.  Board  Educa- 
tion. 

Bemldji,  Minn. — Board  of  Education  re- 
ported Intends  erecting  in  the  spring  an 
industrial  high  school  costing  $55,000. 

Huntley,  Minn. — Election  of  $20,000 
consolidated  school  contemplated  In 
spring.     Address   School   Board. 

Warren,  Minn — Citizens  voted  $35,000 
bonds  lor  new  school.  Board  Education 
will  have  plans  prepared  at  once. 

Emporia,  Kan.—rPlans  and  specifica- 
tions being  prepared  by  J.  H.  Felt  &  Co., 
Kansas  City,  Mo.,  for  a  $100,000  adminis- 
tration building  for  College  of  Emporia. 
W.  A.  White,  Chrmn.  Building  Committee. 

Hays,  Kan. — Contract  about  to  be  let 
for  erecting  $50,000  college  building  at 
State  Normal  College.  C.  H.  Chandler, 
State  Architect,  Topeka. 

Norton,  Kan. — M.  J.  Green  of  Manhat- 
tan engaged  to  prepare  plans  and  speci- 
fications for  $<0,000  High  School.  W.  A. 
Sarvis,  President  Board  of  Education. 

Pittsburg,  Kan. — Plans  being  prepared 
by  Crowell  &  Van  Meter,  Wichita,  for 
$100,000  building  for  Mt.  Carmel  Hospital. 

WInfield,  Kan  — Election  to  be  held  Jan. 
25  to  vote  $60,000  bonds  for  erecting 
school.  J.  M.  Fuller  of  WInfield,  archi- 
tect. Earl  M.  Hartley,  Clerk  Board  of 
Education. 

Guide  Rock,  Neb. — School  Board  ac- 
cepted plans  for  $20,000  school. 

Mellette,  S.  D.— Citizens  voted  $25,000 
bonds  to  erect  new  school.  Address 
School  Board. 

Clayton,  Mo.— Citizens  voted  $125,000 
school  bonds.     Address  School  Board. 

Joplln,  Mo. — Contract  soon  to  be  let  for 
erecting  the  high  school,  fireproof,  prob- 
ably three  stories  high,  steel  and  brick, 
and  cost,  including  equipment,  $240,000. 
O.  P.  M.  Wiley,  Secy.  Board  Educ. 

Hot  Springs,  Ark. — School  bonds 
amounting  to  $30,000  sold.  Address  School 
Board. 

Laredo,  Tex. — Trustees  of  School  Board 
petition  City  Council  to  call  election  vot- 
ing $80,000  bonds  for  erecting  high  school 
and  two  ward  schools. 

Lubbock,  Tex. — Bonds  amounting  to 
$100,000  for  erecting  courthouse  sold. 
Address  County  Clerk. 

Port  Arthur,  Tex. — Citizens  Jan.  8 
voted  $450,000  school  bonds.  Address 
School  Board. 

San  Diego,  Tex. — Contract  soon  to  be 
let  for  erecting  two-story,  fireproof,  con- 
crete and  brick  court  house;  cost  $60,000. 
Givens  Parr,  County  Judge. 

Bartlesvllle,  Okla. — Election  will  be  held 
in  the  spring  to  vote  $75,000  bonds  for 
erecting  junior  high  school.  Address 
Clerk  Board  of  Education. 

Wray,  Colo. — School  bonds  amounting 
to  $30,000  sold.  Citizens  recently  voted 
in  favor  of  this  issue.  E.  M.  Hedrick, 
Town  Clk. 

Astoria,  Ore. — Election  to  be  held  Jan. 
27  to  vote  $100,000  bonds  for  erecting 
grade   school.      Address    School   Board. 

Brea,  Cal. — Randolph  School  District 
bonds  amounting  to  $66,000  have  been 
sold.  Elmore  R.  Jeffery  and  Frank  R. 
Schaefer,  1202  Van  Nuys  Building,  Los 
Angeles,  Archts. 

Los  Angeles,  Cal. — A.  C.  Martin,  HIggins 
Building,  is  architect  for  St.  Vlnclent 
College  to  be  erected  on  Sixteenth  Street 
and  Normandle  Avenue  to  replace  present 
college  on  Washington  Street.  Buildings 
to  Include  a  three-story  community  house 
70  X  175  ft.;  three-story  academic  build- 
ing 80  xl70  ft.,  both  concrete,  brick  and 
terra  cotta:  total  cost  $250,000.  Later  a 
main  auditorium,  library  science  hall  and 
chapel  will  be  erected.  Father  Rupert  of 
Los  Angeles  College  In  Garvanza  Is  In 
charge. 


San  Francisco,  Cal. — Contract  soon  to 
be  let  by  Board  Trustees  Lane  Hospital 
for  erecting  5-story  addition  to  Lane 
Hospital,  operated  iBy  Trustees  of  Stan- 
ford University;  cost  $500,000. 

Phoenix,  Ariz. — Royal  W.  Lescher  and 
J.  Rinker  Kibbey,  Bank  of  Arizona 
Building,  are  architects  for  the  concrete 
ward  building  to  be  erected  at  State  Hos- 
pital  for  Insane;   cost   $22,000. 

Salt  Lake  City,  Utah. — Reported  Super- 
intendent D.  H.  Christensen  has  recom- 
mended to  Board  of  Education  erection 
of  12  to  15-room  school  on  Moon  site, 
Twelfth  South  and  Fifteenth  East  Streets, 
to  replace  old  Irving  School;  also  four- 
room  school  costing  about  $25,000  in 
Highland  Park  region. 

Reported  Board  Regents  University  of 
Utah  will  take  steps  at  once  to  erect  the 
three-story  fireproof  normal  Industrial 
building  for  which  there  is  $55,000  avail- 
able. Ramm  Hansen,  Archt.,  Vermont 
Building. 

BIDS     DESIRED. 

Agawam,  Mass. — Until  Feb.  16  by 
County  Commissioners  (Charles  C.  Spell- 
man,  Chmn.)  for  erecting  the  Hampden 
County  Training  School.  George  P.  B, 
Alderman  &  Co.,  Archts.,  437  High  Street, 
Holyoke, 

BatavIa,  N.  Y.— Until  Feb.  24  by  James 
A.  Wetmore,  Acting  Supervising  Archt., 
Washington,  D.  C,  for  construction  com- 
plete of  U.  S.  post  office  at  BatavIa. 

New  York,  N.  Y.— Until  Feb.  3.  by  F. 
J.  H.  Kracke,  Commissioner  of  Bridges, 
for  furnishing  and  installing  metal  par- 
titions and  railings  in  the  Municipal 
Building.      Security   $18,000. 

Caldwell,  N.  J.— Until  Feb.  11  by  Board 
Education  (George  W.  Pullis,  Dlst.  Clk.) 
lor  erecting  primary  school  on  Crane 
Street.  Lynn  G.  Lockward,  Archt.,  2854 
Bloomfleld  Avenue. 

Teaneck,  N.  J.— Until  Feb.  2  by  the 
Board  Education,  Township  of  Teaneck, 
for  erecting  schoool  on  North  Street,  be- 
tween Elm  and  Linden  Avenues.  Separ- 
ate bids  for  heating,  ventilating,  plummng 
and  electrical  work.  C.  V.  R.  Bogert  and 
Clarence  W.  Brazer,  Assoc.  Archts.,  1133 
Broadway,  New  York,  N.  Y.  Carl  A. 
Richter,  Dlst.  Clk.,  P.  O.  address  Engle- 
wood. 

Harrlsburg,  Pa. — Until  March  7,  by 
Trustees  of  Pennsylvanta  State  Lunatic 
Hospital  (Dr.  H.  L.  Orth,  Supt.),  for 
erecting  building  for  women  for  manu- 
facturing purposes.  J.  A.  Dempwolf, 
Archt.,   York,   Pa. 

Lancaster,  Pa. — Reported  desired  until 
Feb.  16  by  the  School  Board  for  erecting 
Boys'  High  School. 

Mahanoy  City,  Pa. — Reported  desired 
until  Jan.  31,  by  Board  Education,  for 
erecting  two-story,  brick,  100  x  120-ft. 
school.     Clyde  S.   Adams,  Archt. 

Norrlstown,  Pa. — Plans  desired  until 
Jan.  31  by  Stewart  State  Hospital  for 
Insane,  Norrlstown,  for  erecting  female 
tuberculosis  building  for  said  hospital 
Address  Oscar  L.  Schwartz,  State  Hos- 
pital, Norrlstown. 

Shamokin,  Pa. — Until  Jan.  24  by  Board 
Directors  School  Dlst  (M.  J.  McBride, 
Secy.,  Shamokin)  for  erecting  six-room 
brick  addition  to  Lincoln  Building,  John- 
son City.  Thomas  Nolan,  Archt.,  May 
Building,  Shamokin. 

Amity,  O. — Reported  desired  until  Feb. 
15  by  Board  Education  for  erecting  2- 
story  and  basement  centralized  school; 
probable  cost  $40,000.  A.  W.  Stover  & 
Co.,  Archts.,  Hartman  Bldg.,  Columbus. 

Conover,  O. — Reported  desired  until 
Jan.  31  by  H.  Cronberry,  Clk.  Board  Edu- 
cation, for  erecting  2-storv  centralized 
school;  probable  cost  $35,000.  A.  W. 
Stover  &  Co.,  Archts.,  Hartman  Bldg., 
Columbus. 

Mingo,  O. — Reported  desired  until  Feb. 
5  by  A.  Aughinpaugh.  Clk.  Board  Educa- 
tion, for  erecting  2-story  addition  to 
grade  school;  probable  cost  $20,000.  A. 
W.  Stover  &  Co.,  Archts.,  Hartman 
Bldg.,  Columbus. 

Wilmington,  O.— Reported  desired  until 
Feb.  17  by  Harry  Gastl  Co.,  Aud.,  for 
erecting  3-story  and  basement  courthouse 
and  jail,  110  x  140  ft.;  probable  cost 
$300,000.  Weber,  Werner  &  Adkins. 
1206  Mercantile  Library  Bldg.,  Cincinnati. 

Rochester,  Mich.— Until  Jan.  28,  by 
Board  of  Education  (J.  F.  Jackson. 
Secy.),  for  erecting  a  brick  and  steel 
high  school  to  cost  $25,000,  including 
equipment.  Fisher  Bros.,  Archts.,  Pon- 
tlac. 

Armstrong,  III.— Until  Feb.  1  by  Town- 
ship Board  of  Education  (A.  G.  Mawry, 
Secy.)  for  furnishing  material  and  erect- 
ing high  school.  N.  S.  Spencer  &  Son, 
Archts.,  Champaign. 

Normal,  III.— Reported  desired  until 
Feb.  7  bv  Board  Administration  (Frank 
D.  Whipp.  Fiscal  Superv),  Springfield, 
for  addition  to  school  at  Illinois  Soldiers 
Orphans'  Home.  .L  B.  Dibelka.  ^e 
Archt.,  130  North  Fifth  Avenue,  Chicago. 
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Austin,  Minn. — Reported  desired  until 
Mar.  20  by  County  Auditor  for  erecting 
2-story  and  basement  poor  house;  prob- 
able cost  ^25,000.  Allen  &  Harris,  Arclits., 
809  Commerce  Bldg.,  St.  Paul. 

New  Richland,  Minn. — Until  Feb.  7,  by 
Board  Education  (C.  A.  Newgard,  Secy.), 
for  erecting  high  school.  Separate  bids 
for  heating  and  ventilating.  Kinney  & 
Buckley,  Archts.,  10U3-4  Plymouth  Build- 
ing   Minneapolis. 

St.  Paul,  Minn. — Reported  desired  until 
Jan.  24  by  Aug.  Honenstein,  City  Pur- 
chasing Agent,   for  erecting  Ames  school. 

Ashland,  Kan. — Until  about  Feb.  1,  by 
Clerk  Board  Kducation  for  erecting  a 
three-story  60  x  110-tt.  semi-flreproof, 
brick  and  concrete  high  school;  cost 
$30,000.  Mann  &  Gerow.  Archts.,  Hutch- 
inson. 

Caldwell,  Kan. — Reported  desired  until 
Jan.  31  by  Board  Education  (J.  E.  Damon, 
Secy.)  for  erecting  2-stoiy  school;  prob- 
able cost  J30,000. 

St.  Joseph,  Mo. — Reported  desired  un- 
til Jan.  26,  by  Board  Education  (A.  JL.. 
Loving,  Secy),  for  erecting  two-story 
and  basement  156  x  84  ft.  school.  Prob- 
able cost  $70,000.  Trunk  &  Gordon, 
Archts.,   Donnell   Court. 

Portland,  Ore. — Reported  desired  until 
Jan.  31  by  School  Board  Benson  Poly- 
technic School  (F.  A.  Naran^ore,  Supt.  of 
Properties)  for  erecting  admmistration 
building  and  three  units  of  the  boy's  shop 
at  said  school;  probable  cost  $210,000. 

Portland,  Ore. — Reported  desired  until 
Jan.  26  by  George  L,.  Baker,  Comr.  Public 
Affairs,  for  erecting  public  auaitoiium  of 
steel  and  reinforced  concrete,  construc- 
tion faced  with  either  granite  or  terra 
cotta. 

Los  Angeles,  Cat. — Until  Feb.  17  (change 
of  date  from  March  9),  by  Board  of  Edu- 
cation or  erecting  the  high  school  to  ctrnt 
$375,000.  John  C.  Austin,  Archt.,  Baker 
Detwiler  Bldg. 

Ketchikan,  Alaska. — Reported  desired 
until  Feb.  10,  by  Inspector  Lighthouse 
District,  No.  16,  Ketchikan,  for  erecting 
St.  Elias  Lighthouse.  Probable  cost 
$50,000. 


PRICES     AND     LETTINGS. 
irlndicates  award  of  contract. 

Boston,  Mass.  —  Following  are  bids 
opened  Jan.  18  by  Schoolhouse  Commis- 
sioners for  erecting  the  elementary  school 
in  Oliver  Wendell  Holmes  District,  Har- 
vard, Glenway  and  Greenwood  Streets, 
Dorchester:  D.  R.  McKillop,  137  W. 
Brookline  Street,  $149,623  and  $142,000; 
P.  H.  Rose  Construction  Co.,  730  Wash- 
ington Street,  $149,735  and  $145,000;  John 
Bowan,  1208  Harrison  Avenue,  $153,000 
and  $149,000. 

Providence,  R.  I. — Following  are  four 
lowest  bids  opened  by  Board  of  Control 
for  erecting  and  improving  buildings  at 
Hospital  for  Insane  (a)  erecting  two- 
story,  brick  dormitory,  90  x  80  ft.;  (b) 
additional  story  to  Ward  9,  a  one-story 
dormitory: 

General  Construction — Norcross  Bros., 
Worcester.  Mass.,  (a)  $132,735:  (b)  $83,- 
500.  P.  H.  Rhodes  Construction  Com- 
pany (a)  $139,900.  Horton  &  Hemenway, 
(a)  $144,911;  (b)  $94,734.  Darling  &  Slade 
Construction  Company,  Newport,  (a) 
$149,061;  (b)  $96,145.  William  Wil- 
liams,   Providence,    (b)    $64,000. 

Heating — J.  J.  Hurley  &  Company,  (a) 
$31,600;  (b)  $14,700;  Huey  Brothers  Com- 
pany, (a)  $34,302;  (b)  $15,865;  Schofleld 
Campbell  Company,  (a)  $34,328;  (b)  $16,- 
158;  Files  Engineering  Company,  (a) 
$38,663;    (b)   $17,240. 

Lowest  bid  for  plumbing  was  from 
Tlerney-Colgan  Company,  (a)  $15,878;  (b) 
$7,750. 

Hackensack,  N.  J. — Following  are  four 
lowest  bids  opened  Jan.  17  by  Supervis- 
ing Archt.,  Washington,  D.  C,  for  con- 
structing U.  S.  Post  Office — (a)  sand- 
stone, (b)  limestone:  Frymier  &  Hanna 
Co.,   25   W.   Forty-fifth   Street,   New   York, 

(a)  $76,700,  (b)  $72,761;  Thomas  W.  Cis- 
sell,  Wooster.  Ohio,  (a)  $79,735.  (b)  $74,- 
980;  R.  P.  Farnsworth  Co.,  Owensboro, 
Ky.,  (a)  $78,500,  (b)  $75,500;  Charles  Mc- 
Caul   Co.,    Philadelphia,    Pa.,    (a)    $83,818. 

(b)  $75,818. 

'^'Philadelphia,  Pa. — Wilbert  Beaumont, 
Stephen  GIrard  Building,  reported  con- 
tractors for  three-story,  brick,  stone  and 
reinforced  concrete  school  to  be  erected 
at  Woodland  Avenue  and  Seventieth 
Street. 

■^Contract  awarded  H,  E.  Baton, 
Twelfth  and  Sansom  Streets  for  erecting 
one-story.  53  x  424  ft.,  addition  to  prison 
on  Torresdale  Avenue;  cost  $94,000.  Philip 
H.  Johnson,  Archt.,  pand  Title  Building. 

TItusvlile,  Pa. — Following  are  four  low- 
est bids  opened  Jan.  10  by  James  A.  Wet- 
more,  Acting  Supervising  Archt.,  Wash- 
ington, D.  C,  for  erectinc  the  U.  S.  Post 
Offlce:  (a)  limestone;  fb)  sandstone: 
Westchester  Engineering  Company,  White 
Plains.  N.  T.,  (a)  $54,470:  ^b)  $57,800; 
Thomas  W.  CIssel,  Wooster,  Ohio,  (a) 
$55,000.  (b)  $56,860:  George  W.  Stiles  Con- 
struction Company.  Chicago,  111.,  (a)  $55.- 
186,  (b)  $57,186:  Frymier  &  Hanna  Com- 
pany. Chicago,  111.,  (a)  $55,351,  (b)  $57,226. 


•^Spencer,  W.  Va. — Contract  for  erect- 
ing high  school  awardea  Jan.  4  to  Spen- 
cer Brick  Company,  .Spencer,  W.  Va.,  at 
$29,000.     H.  C.  Ferguson,  Secy.  Bd.  Educ. 

Durham,  N.  C. — Contract  for  erecting 
court  house  (bids  opened  Jan.  12), 
awarded  George  A.  Fuller  Company, 
Munsey  Building,  Washington,  D.  C.,  at 
$221,500,  and  for  Jail  cells  to  Pauly  Jail 
Building  Company,  St.  Louis,  Mo.,  at  $35,- 
000.  Milburn  Helster  &  Company, 
.\rchts.,   Washington,   D.   C. 

'^Greenville,  S.  C. — Contract  awarded 
J.  A.  Jones,  Charlotte,  N.  C,  for  erectlnc 
court  house;  cost  $125,000.  P.  Marye, 
Archt.,  Candler  Building,  Atlanta,  Ga. 

'A-Akron,  Ohio. — Contracts  awarded  by 
Board  of  Education  as  follows:  Erecting 
Portage  Path  School,  to  Harbaugh  Con- 
struction Co.,  Akron,  at  $5ii,274;  Miller 
School  annex,  to  Indiana  Engineering  & 
Construction  Co.,  Fort  Wayne,  Ind.,  at 
$66,589,  and  plumbing  for  both  schools,  to 
Stadtmiller  &  Merzweiler,  Akron,  at  about 
$4,700  for  each  school. 

'^Terra  tHaute,  Ind. — Contract  for  erect- 
ing Warren  grade  school  awarded  A.  W. 
Stoolman,  Champaign,  ill.,  and  Prox  & 
Burget,  Terra  Haute,  at  $52,600. 

■^Grlnnell,  la. — Contract  for  erecting 
Alumni  Building  at  Grinnell  College 
awarded  Bailey-Marsh  Company,  Metro- 
politan Life  Building,  Minneapolis,  Minn.; 
cost  about  $150,000. 

Fulton,  Mo. — Ernest  Braun  of  Jefferson 
City  reported  lowest  bidder  for  erecting 
high  school;  bonds  amounting  to  $55,000 
sold. 

Austin,  Tex. — Burney  &  Walsh  of  San 
Antonio,  reported  lowest  bidders  for 
erecting  hospital  at  Confederate  Woman's 
Home. 

'^Houston,  Tex.  —  Contract  awarded 
Horton  &  Horton,  Houston,  for  erecting 
the  dormitory  at  the  Rice  Institute,  to 
cost  $98,900.  Cram  &  Ferguson,  Archts., 
Houston. 

•ArTulsa.  Okla. — Contract  awarded  'Van 
Horn  &  Buckner  for  erecting  the  high 
school  at  $281,499.  George  Winckler, 
Archt.,   Tulsa. 

^Los  Angeles,  Cal. — Contract  for  erect- 
ing a  six-room  hollow  tile  school  In 
Cienga  District  awarded  A.  S.  O'Nell,  515 
Lankershim   Building,  at  $23,800. 


PRIVATE  BUILDINGS 


PROPOSED     WORK. 

Boston,  Mass. — Charles  E.  Greco,  8 
Peacon  Street,  is  architect  for  nine-story 
business  building  to  be  erected  on  site  of 
Hotel  Nottingham,  Huntington  Avenue 
and  Copley  Square;  cost  about  $150,000. 

Bridgeport,  Conn.  —  The  Bridgeport 
Savings  Bank,  Main  and  State  Sts.,  in- 
tends erecting  a  1-story  granite  or  marble 
bank  building.  Charles  Gilbert,  Archt.,  11 
East  24th  St.,  New  York. 

Binghamton,  N.  Y. — Reported  T.  I. 
Lacey  &  Sons,  Kilmer  Building,  engaged 
to  prepare  plans  for  a  building  costing 
$50,000.  which  the  Redmen  contemplate 
erecting. 

Brooklyn,  N.  Y. — Bay  Ridge  Theater 
Corpoiation,  Third  Avenue  (Robert  Ras- 
mussen,  Secretary  and  Treasurer),  con- 
templates erecting  vaudeville  theater  on 
Fifth  Avenue  and  Fifty-fifth  Street;  prob- 
able cost  $300,000. 

Plans  filed  for  erecting  following  build- 
ings: Six-story  brick  tenement  at 
Hooper  and  South  Second  Streets  for 
South  Fifth  Construction  Company,  cost 
$55,000,  Sass  &  Springstein,  Archts.,  32 
Union  Square,  New  York;  three  six-story 
brick  tenements  at  Bedford  Avenue  and 
Division  Street  for  Ross  Land  Company, 
total  cost  $165,000,  Shampan  &  Shampan, 
Archts.,    772   Broadway,    Brooklyn. 

Hastings,  N.  Y.— Erection  of  a  golf 
clubhou.se  at  Hastings  is  contemplated, 
cost  ?500,000.  C.  C.  Dula,  1109  North 
Broadwa.v,   said   to  be   Interested. 

Long  Island  City,  L.  I.,  N.  Y.— Shampan 
&  Shampan,  772  Broadway,  Brooklyn,  en- 
gaged to  prepare  plans  for  three  5-story 
buildings  to  be  erected  on  Huntersppint 
and  Van  Alst  Avenues  for  Degnon  Con- 
tracting Co.;   total  cost  $125,000. 

New  York,  N.  Y. — Plans  filed  for  erect- 
ing following  buildings:  Two  ftve-story 
brick  apartment  houses  at  Fort  Washing- 
ton Avenue  and  172d  Street  for  V.  R. 
Building  Corporation,  total  cost  $150,000, 
Charles  B.  Meyers,  Archt.,  1  Union 
Square;  twelve-story  fireproof  apartment 
house  at  818  Fifth  Avenue  for  Fifth  Ave- 
nue and  Sixty-third  Street  Company, 
Inc..  cost  $750,000,  Starrett  &  Van  Vleck, 
Archt.,  8  West  Fortieth  Street;  five-story 
fireproof  garage  at  West  End  Avenue  and 
Sixty-fifth  Street  for  Thomas  F.  Devlne, 
cost  $50,000.  Jos.  C.  Cocker,  Archt.,  2017 
Fifth  Avenue;  twelve-story  fireproof 
stores,  show-rooms  and  factory  at  15 
East  Twenty-ninth  Street  for  Elbridge 
T.     Gerrv,     cost     $300,000.     Frederick     C. 


Zobel.  Archt.,  35  West  Thirty-ninth  Street; 
two  flve-story  brick  tenements  at  Els- 
mere  Place  and  Southern  Boulevard  for 
John  McNiilty,  total  cost  $100,000,  Chas. 
Schaefer,  Jr.,  Archt.,  401  Tremont  Ave- 
nue; five  flve-story  brick  tenements  at 
194th  Street  and  Decatur  Avenue  for 
Benenson  Realty  Company,  total  cost 
$275,000,  Charles  Schaefer,  Jr.,  Archt., 
401  Tremont  Avenue. 

Plans  prepared  by  Bertram  G.  Goodhue, 
2  W.  Forty-seventh  Street,  for  new  St. 
Bartholomews  Episcopal  Church,  to  be 
erected  at  Park  Avenue  and  Fiftieth 
Street;  cost  about  $3,000,000.  Present  edi- 
fice, Madison  Avenue  and  Forty-fourth 
Street. 

Rochester,  N.  Y. — Plans  being  prepared 
by  Foote,  Headley  &  Carpenter,  Carter 
Building,  for  brick  and  »«rra  cotta  flre- 
proof  Picadilly  Building  to  be  erected  on 
Clinton  Avenue  and  Main  Street  for 
Clinton  Mortimer  Company,  at  a  cost  of 
$200,000. 

Troy,  N.  Y.— Erection  of  Y.  W.  C.  A. 
building  contemplated  at  State  and  First 
Sts.  to  cost  about  $200,000. 

Jersey  City,  N.  J. — Reported  B.  F. 
Keith,  174  Newark  Avenue,  contemplates 
erecting  new  theater,  costing  about 
$300,000. 

Newark,  N.  J. — Preliminary  plans  being 
prepared  by  Cady  &  Gregory,  40  West 
32d  St.,  New  York,  for  2-story,  100  x  125 
ft.  store  building  to  be  erected  at  909 
Broad  St.  by  Third  Presbyterian  Church; 
cost  about  $75,000.  U.  B.  Brewster.  538 
Mt.  Prospect  Ave.,  President  Board  Trus- 
tees. 

Allentown,  Pa. — Plans  being  prepared 
for  $500,000  hotel  to  be  erected  here.  S. 
W.  'Trayior  of  Allentown,  reported  inter- 
ested. 

Ardmore,  Pa. — Plans  being  prepared  by 
Furness  Evans  &  Co.,  Provident  Build- 
ing, Philadelphia,  for  stone  bank  buildins 
for  Merlon  Title  &  Trust  Co. 

Johnstown,  Pa. — Contract  soon  to  be  let 
for  $35,000  edifice  to  be  erected  at  Home- 
stead Avenue  and  Bedford  Street  for  Wal- 
nut Grove  United  Brethren  Church.  W. 
S.   Powell,   Archt.,   Johnstown. 

Lebanon,  Pa. — Elks  Club  will  erect 
$25,000  club  house  on  Market  Square  and 
Cumberland  Street.     Address  Secretary. 

Philadelphia,  Pa.— Arthur  B.  Gill  and 
M.  Roy  Sheen,  1655  N.  66th  Street,  re- 
ported architects  for  five-story  brick 
storage  warehouse  to  be  erected  on 
Thirty-eighth  Street  and  Powelton  Ave- 
nue for  Powelton  Storage  Co. 

Charles  E.  Oelschlager.  Harrison  Build- 
ing, architect  for  ten-story,  brick,  stone, 
concrete  and  terra  cotta  commercial  build- 
ins to  be  erected  on  Thirteenth  and  Ap- 
pletree  Streets  for  L.  A.  Belmont. 

Plans  being  prepared  by  Frank  E. 
Hahn,  1112  Chestnut  St.,  for  6-story,  brick, 
steel,  concrete  and  terra  cotta  store  build- 
ing  to    be   erected   at   Broad   and   Brown 

Neff  &  Thames,  Heed  Building,  are 
archit^ts  for  stone  church  and  Sunday 
school  building  to  be  erected  at  Thir- 
teenth and  Rockland  Streets  for  Metho- 
dist Episcopal  Church. 

Pittsburgh,  Pa. — Americus  Republican 
Club,  Penn  Avenue  and  Fourth  Street, 
contemplates  erecting  seven-story,  fire- 
proof, clubhouse,  to  cost  about  $150,000. 
Major  T.  L.  Harper,  Secretary  and  Man- 
ager. 

Reported  J.  W.  McCarthy,  100  North 
Fairmont  St.,  contemplates  erecting  mov- 
ing picture  theatre  on  Liberty  Ave.  and 
Taylor  St.  in  Bloomfleld  District;  cost 
about  $30,000. 

Scranton,  Pa. — Revised  plans  being  pre- 
pared by  Albert  Kahn,  58  Lafayette  Ave- 
nue, Detroit,  Mich.,  for  three-story,  brick, 
stone  and  concrete  service  building  to  be 
erected  here  for  Ford  Motor  Company. 

Sharon,  Pa. — Reported  United  Labor 
League  contemplates  erecting  $100,000 
Labor  Temple  and  Lyceum  here.  David 
Niven,  Chairman. 

Womelsdorf,  Pa. — Charles  W.  Bolton  & 
Sons.  Witherspoon  Building,  Philadel- 
phia, are  architects  for  stone  and  terra 
cotta  Zion  Reformed  Church. 

Baltimore,  Md. — Theodore  Wells  Pietsch, 
American  Kuilding,  is  architect  for  pro- 
posed Sunday  School  to  be  erected  on 
Charles  Street  and  University  Parkway  for 
North  Baltimore  and  Calvary  Methodist 
Episcopal  Church;  cost  about  $35,000. 

Wheeling,  W.  Va. — Plans  being  pre- 
pared by  Fred  F.  Faris,  Sciimulb  ich 
Building,  for  bank  building  to  be  erected 
at  1143  Market  Street  for  Security  Trust 
Co.;  cost  approximately  $J00,000. 

Reported  plans  being  prepared  for  new 
Morgan  Memorial  Methodist  Church,  to 
be  erected  on  site  adjoining  present  edi- 
fice, at  Main  Street  and  Fairwood  Avenue; 
cost  $30,000. 

Monroe,  La. — Western  Star  Lodge  No. 
24.  F.  &  A.  Masons,  contemplates  erecting 
$50,000  temple  on  Desiard  Street. 

New  Orleans,  La, — Plans  completed  for 
eight-story,  fireproof,  steel,  brick  and  hol- 
low tile  building  to  be  erected  in  the 
spring  on  Poydras  Street  for  Cumberland 
Telephone  and  Telegraph  Co.,  Poydras  and 
Carondelet  Streets:  cost,  Including  equip- 
ment,   about   $655,000. 


Nashville,  Tenn. — Reported  Cumberland 
Telephone  &  Telegraph  Co.  considering 
plans  for  rebuilding  ofBce  building  re- 
cently destroyed  by  Are. 

Dawson  Springs,  Ky.— Plans  completed 
by  Brlnton  B.  Davis,  Inter-Southem 
Building,  Louisville,  for  hotel  and  sana- 
torium to  be  erected  here  for  Dawson 
Springs  Hotel  &  Sanltorlum  Co.;  cost, 
including  equipment,  about  $400,000. 

Akron,  Ohio. — Odd  Fellows  Temple  Co. 
contemplate  erecting  lodge  building 
probably  three  stories,  on  Buchlel  ana 
High  Streets.  Address  Chairman  BuiW- 
ing  Committee. 

Cincinnati,  Ohio.— Preliminary  sketches 
prepared  by  Samuel  Uannaford  &  Sons, 
Hulbert  Block,  for  proposed  $600,000  build- 
ing to  be  erected  at  Race  and  Ninth 
Streets  for  Business  Men's  Club. 

Cleveland,  Ohio.— A  site  has  been  pur- 
chased on  Cedar  Avenue  for  erecting  Id 
the  spring  a  high  school  to  replace  Loyola 
High  School,  a  branch  of  St.  Ignatius 
College;  cost  about  $150,000.  Rev.  Wil- 
liam Sommerhauser,  Pastor. 

Reported  Roy  Black,  605  Sincere  Build- 
ing, plans  erecting  a  mercantile  building 
on    Chestnut    Avenue    and    East    Twelfth 

Directors  of  Cleveland  Athletic  Club, 
1120  Euclid  Ave.,  reported  conslderlns 
erection  of  a  club  house  costing  at  least 
$1,000,000. 

Fourth  Church  of  Christ  (Scientist)  win 
erect  new  edifice  at  Fairmount  Court  and 
East  105th  St.  D.  S.  Humphrey.  10610 
Euclid  Ave.,  may  be  able  to  give  further 
information. 

Columbus,  O. — Reported  Peters  Realty 
Company  plans  erecting  twelve-story, 
concrete,  steel  and  brick  hotel  on  Wall 
and  Long  Sts.  George  A.  Peters,  66  Ham- 
ilton Ave.,  may  be  able  to  give  further  In- 
fomatlon.  _,_    _ 

Franklin  Loan  &  Savings  Co.,  347  8. 
High  Street,  intends  erecting  four-story, 
fireproof,  reinforced  concrete,  brick  and 
terra  cotta  office  building  at  Main  and 
High  Streets;  cost  about  $75,000. 

Columbus,  Ohio. — Plans  being  prepared 
for  five-story  building  to  be  erected  In 
spring  on  North  Fifth  and  Spring  Streets 
for  Central  Ohio  Paper  Company,  70  Blast 
Gay  Street. 

Fremont,  Ohio. — Grace  English  Lutheran 
Church  secured  site  on  West  State  St. 
and  will  erect  edifice  costing  $100,000. 
Rev.  Walter  E.  Tressell,  Pastor,  Garrison 
and  Clever  Sts. 

Toledo,  Ohio. — ^Harry  W.  Wachter, 
Nicholas  Building,  is  architect  for  three- 
story  and  basement  commercial  building 
to  be  erected  on  Superior  Street  for  Fifty 
Associates   Company;   cost   $30,000. 

Tentative  plans  prepared  by  Mills. 
Rhines,  Bellman  &  NordholT,  Ohio  Build- 
ing, for  16-story  fireproof  hotel  to  replace 
Boody  House;  probable  cost  $2,000,000. 

Bloomlngton,  Ind. — .'Architects  selected 
to  prepare  plans  for  stone  edifice  to  be 
erected  on  site  of  Kirkwood  Avenue 
Christian  Church,  and  cost  about  $100,000. 

Gary,  Ind. — Reported  contract  soon  to 
be  let  by  Building  Committee  of  Rou- 
manian Benefit  Poclety  for  erecting  Rou- 
manian Turner  Hall;  cost  $60,000. 

Kokomo,  Ind. — Elks  are  planning  erec- 
tion  of  a  lodge  building  costing  $50,000. 

Marlon,  Ind.  —  Stockholders  of  the 
Marion  National  Bank  have  authorized 
erection  of  seven-story  fireproof  bank 
building. 

Menominee,  Mich. — Reported  Chicago  & 
Northwestern  R.R.  Co.  (W.  H.  FInley, 
Ch.  Engr..  Chicago,  111.)  contemplates 
erecting  passenger  station  here. 

Chicago,  III.  —  Erection  of  $3,000,000 
Board  of  Trade  Building  contemplated. 
B.  A.  Eckhart,  1300  Carroll  Street,  Chair- 
man  Building  Committee. 

American  Cities  Hotel  Corporation,  111 
W.  Monroe  Street,  tilans  erecting  ten- 
story  fireproof  family  hotel  at  Stony 
Avenue  and  the  Midway;  cost  about 
$500,000. 

Eau  Claire,  Wis. — Lake  Street  Meth- 
odist Church  intends  erecting  a  new  edi- 
fice costing  $25,000. 

Milwaukee,  Wis. — C.  B.  Willis,  General 
Secretary  Y.  M.  C.  Asssoclatlon.  recom- 
mends erecting  $500,000  addition  of  tweire 
or  fourteen  stories  to  present  building  on 
Fourth  Street  and  three  new  branch 
buildings. 

Superior,  Wis. — Reported  a  Y.  M.  C.  A. 
building  costing  $75,000  Is  contemplated. 
$45,000  Is  available. 

Minneapolis,  Minn. — R.  Larson,  2S08 
Minnehaha  Avenue,  will  erect  at  1704 
Park  Avenue  a  three-story  brick  apart- 
ment house  costing  $37,000. 

Ames,  Iowa. — Plans  being  prepared  by 
Norman  T.  Vorse,  S.  &  L.  Building,  Del 
Moines,  for  three-story  and  basement  fra- 
ternity house  for  Acacia  Club;  cost  about 
$25,000. 

Erection  of  $50,000  Masonic  Temple 
contemplated. 

Elks  Club  Intends  erecting  $25,000  build- 
ing. Address  Chairman  Building  Com- 
mittee. 
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St.  Paul,  Minn.— Reported  F.  E.  Ford. 
808  Merchants'  National  Bank  Building, 
will  finance  erection  of  four-story  Indus- 
trial and  Agricultural  Exhibit  Building 
at  E^ighth  and  Robert  Streets,  for  Associ- 
ation of  Commerce,  for  which  plans  have 
been  prepared. 

Aberdeen,  S.  D. — Masons  have  author- 
ized the  enlargement  of  the  Masonic 
Temple. 

Butte,  Mont. — Reported  Major  Reno  of 
Salvation  Army  of  Buite,  has  been  in- 
structed to  have  plans  prepared  for  a 
building  costing  approximately  $60,000,  to 
replace  Salvation  .\rmy  Building  de- 
stroyed by  an  explosion. 

Austin,  Tex. — Charles  I.  Berg.  331  Mad- 
ison Avenue,  New  Yorit,  N.  Y.,  reported 
architect  for  sixteen-story  newspaper  and 
office  building  contemplated  for  "Austin 
American":   cost  about   $300,000. 

Southwestern  '  Telephone  Co.,  410  Con- 
Xress  Avenue,  intends  erecting  new  ex- 
change building  to  cost  about  $SS,00O. 

Dallas,  Texas. — Alex  Camp,  81*  Com- 
monwealth Bank  Building,  and  others,  re- 
ported interested  in  erecting  seven-story 
hotel  on  South  Akard  and  Young  Streets': 
cost  about  $100,000. 

Waco,  Tex. — Site  at  25th  and  Barnard 
Sts.  selected  for  sanatorium  to  be  erected 
for  BaptlsU:   cost  about  $100,000. 

Denver,  Col. — Plans  being  prepared  by 
Gove  &  Walsh,  Boston  Building,  for  one- 
■toVy  brick,  marble  and  tile  restaurant 
building  to  be  erected  on  Stout  Street  for 
Frederick  Brown;  cost  $25,000. 

Spokane,  Wash. — Reported  Northern 
Pacific  Railway  Company  (W.  L.  Darling, 
Ch.  Engr.,  St.  Paul,  Minn.)  considering 
erecting  next  summer  a  depot  here  to 
serve  both  the  Northern  Pacific  and 
Great  Northern  Railway  companies. 

Portland,  Ore. — Plans  being  prepared 
by  John  V.  Bennes,  Chamber  of  Com- 
merce Building,  for  four-story,  fireproof 
apartment  house  to  be  erected  on  East 
First  and  Clackamas  Streets;  cost  $75,000. 

R.  F.  Wassell,  204  East  15th  St.,  plans 
erecting  four-story  and  basement  brick 
and  mill  constructed  apartment  building 
on  19th  and  Flanders  Sts.;  cost  $100,000. 

Contract  about  tg  be  let  for  erecting 
$80,000  building  for  Irvington  Club.  Law- 
rehce  &  Holford,  Archts.,  Chamber  of 
Commerce  Building. 

Port  Orford,  Ore. — Reported  A.  J.  Sig- 
man  of  Boston,  Mass.,  purchased  site  on 
which  he  intends  erecting  tourists'  hotel; 
probable  cost  $100,000. 

Long  Beach,  Cal. — City  National  Bank 
will  erect  an  addition.  B.  F.  Tucker, 
President. 

Los  Angeles,  Cal. — Plans  being  pre- 
pared by  A.  B.  Benton,  114  N.  Spring 
street,  for  a  on©  and  two  story  concrete 
building,  100  x  50  ft.,  to  be  used  as  a 
:Unical  ward  for  O.  T.  Johnson  and 
Parent-Teachers   Association. 

William  H.  WiUenrands,  537  H.  W. 
Hellman  Building,  will  let  contract  in 
February  for  erecting  a  two-story  brick 
garage  and  machine  shop,   50  x  150  ft. 

Mayberry  &  Parker,  472  Pacific  Elec- 
tric Building,  are  architects  for  2-story 
and  basement  brick  loft  building  50  x  120 
ft.  to  be  erected  at  Third  and  Wall  Sts.. 
and  for  a  2-story  brick  loft  building  to  be 
erected  at  Third,  near  Wall  St.,  for  W.  H. 
Harrleson. 

Ocean  Park  (P.  O.  Santa  Monica),  Cal. 
— C.  H.  Russell,  1114  Story  Building,  Los 
Angeles,  is  architect  for  a  one-story  flre- 

groof  amusement  building.  80  x  80  ft.,  to 
e  first  of  a  group  of  buildings  which  Leon 
Pighiera,  Los  Angeles,  intends  erecting 
on  the  ocean  front. 

Santa  Barbara,  Cal. — Reported  plans 
prepared  for  a  three-story  concrete  addi- 
tion which  proprietors  of  Arlington  Hotel 
contemplates  erecting  at  a  cost  of  about 
$100,000. 

VIsalla,  Cal. — J.  S.  Johnson,  Visalia 
Bank  Building,  reported  interested  in 
erecting  five-story  hotel  ot  Main  and 
Church  Streets;  cost  $100,000. 

Whittler,  Cal,— Friends  Church  (H.  E. 
McGraw,  Pastor)  considering  erecting  an 
edifice  costing  $50,000. 


BIDS     DESIRED. 

Binghamton,  N.  Y, — Reported  desired 
anttl  Feb.  15  by  E.  W.  Dickerman. 
Archt..  for  erecting  5-story  bank  and 
office  building  for  Peoples  Trust  Co.; 
probable  cost  $70,000. 

Camden,  N.  J. — Reported  desired  until 
Jan.  25,  for  erecting  five-story  reinforced- 
concrete  88  x  92  ft.  commercial  building 
for  Farr  &   Bailey. 

Eddystone,  Pa. — Reported  desired  until 
Jan.  25  for  erecting  seven-story  brick  and 
stone,  50  x  120  ft.,  hotel  for  the  Reming- 
ton Hotel  Co.  Henon  &  Boyle,  Archts., 
Fuller  Building,  Philadelphia. 

Sharpsburg,  Pa. — Reported  desired  by 
Bd.  Trustees  until  Feb.  4  for  erecting 
church  for  St.  Mary's  Parish;  probable 
cost  $100,000. 

Wllllamsport,  Pa.  —  Reported  desired 
until  Jan.  25,  for  erecting  a  50  x  93-ft. 
stone   and   terra  cotta   building  for   West 


Branch  National  Bank.  Mowbray  & 
Ufflnger.  Archts.,  56  Liberty  Street,  New 
York,   N.  T. 

Baltimore,  Md, — Reported  desired  by 
Public  Service  Building  Company  for 
erecting  the  20-story  building  at  Lexing- 
ton and  Liberty  Sts.  Parker.  Thomas,  & 
Rice,  Archts.,  Union  Trust  Building,  Bal- 
timore. 

Fairmont,  W.  Va. — Competitive  plans 
reported  desired  until  Jan.  25  by  George 
T.  Watson,  Chmn.  Bldg.  Com.,  for  a  165  x 
135  ft.  hotel  for  the  Fairmont  Hotel  Co.; 
probable  cost  $225,000. 

Nashville,  Tenn. — Reported  desired  un- 
til Feb.  15  by  A.  Ten  Eyck  Brown,  For- 
sythe  Building,  Atlanta.  Ga..  and  Russel 
H.  Hart,  Nashville,  Archts.,  for  remodel- 
ing Vanderbilt  Law  Building  for  com- 
mercial club;  probable  cost  $70,000. 

Wilmington,  O. — Reported  desired  until 
Feb.  1,  by  J.  F.  Sheblessy,  411  Lincoln 
Inn  Court,  Bldg.,  Archt.,  and  Rev.  M.  A^ 
Higgins,  Columkil's  R.  C.  Church,  for 
erecting  1 -story  and  basement  50  x  150  ft. 
church.     Probable    cost    $35,000. 

Bloomlngton,  III. — Until  about  Jan.  25, 
by  Fugard  &  Knapp,  Archts.,  Ill  W. 
Monroe  Street.  Chicago,  for  erecting  the 
addition  to  theater  of  Fred  Wolkan.  No 
award  was  made  Jan.  15  for  erecting 
foundation   and   basement. 

Chicago,  III. — Reported  desired  until 
Feb.  5,  by  S.  H.  Dunford,  10  S.  La  Salle 
St.,  for  erecting  S-story  50  x  70  ft.  furni- 
ture storage  warehouse  for  David  Fire- 
proof Storage  &  Warehouse  Co.,  2616  Mil- 
waukee   Ave.     Probable    cost    $40,000. 

Mankato,  Minn.— Until  Feb.  10,  by  G. 
Widen.  Chmn.  Bldg.  Com.,  First  National 
Bank  Building,  as  a  whole  or  separately, 
for  remodeling,  plumbing,  wiring,  heat- 
ing and  ventilating  Masonic  Temple,  cor- 
ner of  Hickory  and  Second  Streets.  Geo. 
Pass,  Jr.,  Archt.,  Elks  Building,  Man- 
kato. 

Grand  Forks,  N.  D.— Until  Jan.  24,  bv 
Rt.  Rev.  Monslgnor  Lemleux,  for  erect- 
ing parochial  school.  Separate  bids  for 
heating,    ventilating  and   plumbing. 

Beaumont,  Tex. — King  Lumber  Com- 
pany, Charlottesville,  Va.,  successful 
contractors  for  the  ten-story  reinforced- 
concrete  Jefferson  Hotel  at  Beaumont, 
desire  prices  on  brick,  structural  steel, 
ornamental  Iron  and  bronze,  terra  cotta 
tile,  marble,  crushed  stone,  sand,  cement, 
plastering,  mlllwork,  roofing  and  sheet 
metal.  Cooke  &  Company,  Houston, 
Archts. 

Seattle,  Wash.- Reported  desired  until 
Jan.  27,  by  A.  Warren  Gould,  Archt., 
American  Bank  Building,  for  erecting 
nine-story  club  and  ofllce  building  on 
northeast  comer  of  Third  Avenue  and 
Cherry  Street  for  James  Moses  of  New 
York.  Separate  bids  for  plumbing,  heat- 
ing and  electrical  work,  etc.  Probable 
cost  $275,000.  Purdy  &  Henderson, 
White  Building,  Seattle.  Structural 
Engr.,  E.  L.  Webber.  White  Building, 
Sanitary   and    Electrical    Engr. 


PRICES     AND     LETTINGS. 
iflndicates  award  of  contract. 

♦New  Haven,  Conn.  —  Contract  for 
erecting  Mohican  Hotel,  requiring  about 
300  tons  fabricated  steel,  awarded  George 
A.  Fuller  Co.,  Ill  Broadway,  New  York. 

*New  York,  N,  Y, — Contract  awarded 
M.  Reld  &  Co.,  Inc.,  114  West  Thirty- 
ninth  Street,  for  erecting  5-story  brick 
and  limestone  private  dwelling  at  Fifth 
Avenue  and  Sixty-eighth  Street  for  Mor- 
ton F.  Plant.  Guy  Lowell,  Archt.,  225 
Fifth  Avenue. 

♦Contract  awarded  Fred  T.  Ley  Co.,  52 
Vanderbilt  Avenue,  for  erecting  8-story 
warehouse  and  automobile  service  build- 
ing at  521-531  West  Fifty-seventh  Street 
through  to  518-528  West  Fifty-eighth 
Street  for  Willys-Overland  Co.;  cost  about 
$300,000.  Mills.  Rhines.  Bellman  &  Nor- 
doft,   Archts.,   Toledo,   Ohio. 

♦Camden,  N.  J. — Contract  awarded  J. 
W.  Draper.  Camden,  for  erecting  two- 
story  Sunday  School  building  for  State 
.Street  Methodist  Eniscopal  Church;  cost 
$30,000.  G.  E.  Savage.  Archt..  Wither- 
spoon  Building,  Philadelphia,  Pa. 

♦Philadelphia,  Pa. — Contract  awarded 
Cramp  &  Co.,  Denckla  Building,  for 
erecting  theater  on  Flfty-spcond  and 
Chestnut  Streets;  cost  complete  about 
$350,000.  Hoffman  Co.,  Archts.,  Globe 
Theater  Building. 

♦Contract  awarded  Thomas  M.  Seeds. 
1207  Race  Street,  for  erecting  12-story 
brick,  stone,  concrete  and  terra  cotta 
apartment  house  at  .Juniper  and  Latimer 
Streets;  cost  »150.000.  Simon  &  Bassett, 
Archts.,  1112  Chestnut  Street. 

♦Baltimore,  Md.  —  Contract  awarded 
Consolidated  Engineering  Co,  Ctilvert 
Building,  for  erecting  two-story,  brick, 
moving-picture  theater  for  Walbrook 
Amusement  Co.  at  Walbrook  Avenue  and 
Ninth  Street:  cost  about  $30,000.  J.  E. 
Lafferty.  Archt.,  11  East  Pleasant  Street. 

♦Contract  for  erecting  six-story  con- 
crete building  at  21  Wyoming  Street  for 
Wise  Brothers  awarded  Price  Concrete 
Construction  Co..  217  St.  Paul  Street,  at 
♦10.000.  Parker.  Thomas  *•  Rico.  Archts.. 
I'nion  Trust  Building.  Baltimore. 


♦Cleveland,  Ohio. — Contract  awarded 
James  L.  Stuart,  911  Illuminating  Build- 
ing, for  erecting  thirteen-story  concrete 
and  brick  addition  to  Hooenden  Hotel,  to 
cost    $319,910. 

Lansing,  Mich. — Following  are  four  low- 
est bids  opened  Jan.  15  on  general  con- 
struction for  the  Lansing  State  Savings 
Bank  building:  Rickman  Bros.  Company, 
Kalamazoo,  $109,422;  Covell  Construction 
Company,  Ionia,  $114,000;  S.  B.  Cole,  Bat, 
tie  Creek.  $115,200;  and  H.  L.  Vander- 
horst,    Kalamazoo,   $115,500. 

Ottumwa,  Iowa. — A.  H.  Neumann  &  Co. 
of  Des  Moines  reported  submitted  lowest 
bid      for      erecting      Hotel      Ottumwa      at 

$175,841. 

♦Argyle,  Minn. — Contract  reported 
awarded  Edward  Jackson  of  Bemldji  for 
erecting  Roman  Catholic  Church;  cost 
$25,000. 

♦  Duluth,  Minn, — Contract  for  erecting 
Pearson  Hotel  on  Superior  Street  and 
Sixteenth  Avenue  West  awarded  Jacob- 
son  Brothers  of  Duluth;  cost  $20,000. 

♦Neodesa,  Kan.  —  Contract  awarded 
Clements  &  Lavery,  Coffeyville,  for  erect- 
ing addition  to  office  building  of  the 
Standard  Oil  Co.  at  $27,000. 

♦Beaumont,  Tex. — See  "Bids  Desired." 

♦Dallas,  Tex. — Contract  awarded  by 
Sherwin-Williams  Co.  of  Texas  to  Gil- 
sonite  Co.  of  Dallas  for  erecting  3-story 
and  basement  reinforced  concrete,  brick 
warehouse  and  office  building  at  Wall  and 
Monroe  Streets;  cost  about  $50,000. 

♦Seattle,  Wash. — Contract  reported 
awarded  Hans  Pederson,  Alaska  Bldg.; 
for  erecting  the  steel  and  reinforced  con- 
crete building  at  Second  Avenue  and  Le- 
nora  Street  to  cost  $150,000.  B.  Marcus 
Priteca.  .\rcht..  Pantages  Theater  Bldg. 

♦  Los  Angeles,  Cal. — Contract  for  erect- 
ing four-story  brick  addition,  70  x  80  ft., 
to  warehouse  of  Los  Angeles  Soap  Co. 
awarded  Alpeter,  Hall  &  Alpeter,  704 
Ferguson  Building,  at  about  $23,000. 

San  Diego,  Cal. — Contract  for  erecting 
three-story  brick  and  concrete  building  for 
University  Club  awarded  F.  O.  Engstrum 
Co.,  Fifth  and  Seaton  Streets,  Los  Ange- 
les, at  $26,000. 

♦San  Pedro,  Cal. — Contract  for  erecting 
three-story  and  basement  brick  hotel  on 
Ninth  Street  for  Western  Architectural 
Building  Co.  awarded  Luther  Hill,  1142 
Dewey  Avenue,  Los  Angeles,  at  about 
$26,000. 


NEW  INDUSTRIAL  PLANTS 


ing,  Harrisburg,  reported  contemplates 
erecting  fair  buildings  and  an  automobile 
speedway  and  is  having  site  graded  for 
same. 

Pittsburgh,  Pa. — American  Steel  &  Wire 
Co.,  Penn  and  Fifteenth  Streets,  contem- 
plates enlarging  Shoenberger  plant. 

Shamokin,  Pa. — Reported  Eagle  Run 
Brewery  of  Fuhrman  &  Schmidt,  de- 
stroyed by  fire,   will  be  rebuilt. 

Chestertown,  Md. — Du  Pont  Powder  Co. 
of  Wilmington,  Del.,  reported  to  be  con- 
sidering erecting  powder  plant  in  Queen 
Annes  County  near  Chestertown. 

hHalltown,  W.  Va.— Reported  Halltown 
Paper  Board  Co.  will  enlarge  mill  and 
erect  brick  addition  to  machine  room. 

Frankllnvllle,  N.  C. — Franklinville  Man- 
ufacturing Co.  will  install  3000  additional 
spindles  and  50  looms. 

Memphis,  Tenn.— Gillette  Grain  Co.  of 
Nashville  will  erect  an  elevator  at  Mem- 
phis;   cost    $40,000. 

Cleveland,  Ohio. — Sheriff  Street  Market 
&  Storage  Co.  (Homer  McDaniel,  Pres.) 
taking  steps  to  erect  a  cold-storage  ware- 
house along  line  of  new  Cleveland  & 
Youngstown  terminal  district;  cost 
$1,000,000. 

St.  Paul,  Minn. — Berreson  Manufactur- 
ing Co.  contemplates  erecting  new  fac- 
tory on  present  site,  at  University  and 
Curfew  Avenues;  cost  $25,000. 

Grand  Forks,  N.  D. — North  Dakota 
Union  of  the  American  Society  of  Equity 
reported  considering  erecting  a  packing 
plant.     C.  J.  Lee,  Valley  City,  Chmn. 

St.  Louis,  Mo. — International  Shoe  Co. 
considering  erecting  tannery  Fifteenth 
and  Washington  Streets  to  cost  about 
$1,000,000. 

Fred  Medart  Mfg.  Co.,  3535  De  Kalb 
Street,  will  erect  concrete  factory  on  Sec- 
ond and  Potomac  Streets  for  manufacture 
of  steel  ladders;  cost  about  $40,000. 

Seattle,  Wash.— J.  R.  West,  Chief  Engi- 
neer Port  of  Seattle  Commission,  Bell 
Street  Dock,  has  been  commissioned  to 
prepare  plans  for  the  one-story  reinforced 
concrete  compressor  plant  building  for  the 
apple  and  fish  storage  on  east  waterway: 
cost  $30,000. 


PROPOSED     WORK. 

New  Bedford,  Mass. — Directors  of  the 
Manomet  Mill  Co.  authorized  the  issue  of 
$1,000,000  stock  for  erecting  a  new  mill  to 
have  72,000  spindles.  William  Witman, 
Mgr. 

Woburn,  Mass, — New  England  Manu- 
facturing Co.,  817  Albany  Street,  Boston, 
plans  erecting  six  new  buildings  for 
manufacture  of  explosives  at  plant  in 
North  Woburn;  cost,  including  equip- 
ment, about  $1,000,000. 

Corona  (P.  O.  Flushing),  L.  I.,  N.  Y.— 
Preliminary  plans  being  prepared  by 
Thomas  W.  Lamb,  644  Eighth  Avenue, 
New  York,  for  moving-picture  studio 
plant  to  be  erected  here  for  Fox  Feature 
Film  Corp.  (William  Fox,  President),  126 
West  Forty-sixth  Street;  cost  about 
$1,000,000. 

Endlcott,  N,  Y. — Plans  being  prepared 
by  Sacket  &  Parks,  Syracuse,  for  65  x  70 
ft.  addition  to  forge  plant  of^  Endlcott 
Forging  &  Mfg.  Co.;  cost  $20,000. 

Rockwood,  N,  Y. — Plans  being  prepared 
by  Morrell  Vrooman,  10  N.  Main  Street, 
Gloversville,  for  a  1000-hp.  water  power 
development  and  storage  dam  of  100,000,- 
000  cu.  ft.  capacity  for  the  Rockwood 
Manufacturing  Co.  Work  to  commence  as 
soon  as  weather  permits. 

Syracuse,  N.  Y.— Will  &  Baumer  Co., 
Liverpool  Road  and  Spring  Street,  con- 
templates erecting  a  series  of  factory 
buildings  or  one  large  building  on  Liver- 
pool Road  to  cost  about  $300,000. 

Tonawanda,  N.  Y. — Plans  being  i)re- 
pared  for  an  addition  to  plant  of  Buffalo 
Sled  Co.  on  Schenck  Street;  cost  $250,000. 

Newark,  N.  J.— Reported  Seaboard 
Chemical  Co.  (Charles  M.  Mason,  Presi- 
dent, 31  Clinton  Street)  will  erect  chemi- 
cal plant  near  Point-No-Polnt. 

.  Apollo,  Pa.— Reported  Apollo  Electric 
Steel  Co.  intends  erecting  a  plant  here  for 
manufacture  of  steel  with  electrical 
equipment.  Two  electric  furnaces  will  be 
Installed,  daily  capacity  100  net  tons,  and 
steel  billets,  bars  and  special  products 
will  be  manufactured.  Robert  Lock,  J.  E. 
Gallagher  of  Apollo  and  others  are  inter- 
ested. 

Middletown,  Pa. — Keystone  State  Fair 
Industrial    Exposition    Co..    Kunltel    Build- 


BIDS     DESIRED, 

Gloucester,  N,  J, — Until  Jan.  25  by 
Peuckert  &  Wunder,  Archts.  and  Engn., 
310  Chestnut  Street,  Philadelphia,  Pa.,  for 
erecting  a  reinforced  concrete,  brick  and 
terra  cotta  machine  shop  for  John  M. 
Rogers  Works,  Inc. 

Dallas,  Tex. — Until  Feb.  10,  by  Tom 
B.  Burnett  &  Company,  Dallas,  for  erect- 
ing a  mattress  factory. 


PRICES     AND      LETTINGS. 
iflndicates  award  of  contract. 

♦Cambridge,  Mass. — Contract  awarded 
J.  H.  Mendell  Co.  of  Manchester,  N.  H., 
for  erecting  munitions  plant  here;  cost 
approximately  $45,000. 

♦Bridgeport,  Conn. — Contract  awarded 
Turner  Construction  Company,  11  Broad- 
way, New  York,  for  erecting  the  machine 
shop  for  Bullard  Machine  Tool  Company, 
to  be  50  X  268  ft.,  reinforced  concrete  with 
brick  curtain  walls,  beam  and  girder  type. 

♦  Buffalo,  N,  Y. — Contract  awarded  Du- 
rolithic  Co.,  460  Ellicott  Square,  for  erect- 
ing one-story  brick  and  steel  foundry  at 
the  Pierce  plant  of  the  American  Radiator 
Co.,  Elmwood  Avenue  and  New  York  Cen- 
tral Railroad:  cost  $75,000.  John  B. 
Toungberg,  Archt.,  50  North  Dearborn 
Street,  Chicago,  111. 

♦  Bayonne,  N,  J, — Contract  awarded 
John  W.  Ferguson  Co.,  United  Bank 
Building,  Paterson,  for  erecting  addition 
to   plant   of   Electro   Dynamic   Co. 

♦Rockaway,  N.  J. — Contract  awarded  by 
International  High  Speed  Steel  Co.  to 
Eastern  Pennsylvania  Power  Co.,  Dover, 
N.  J.,  for  supplying  current  for  a  120Q.kw. 
Heroult  type  electric  furnace  at  Rock- 
away:  furnace  to  have  a  capacity  of 
treating  50  tons  of  steel  per  day  from  an 
open  hearth  furnace.  A  special  type  of 
transformer  will  be  used  to  deliver  cur- 
rent to  the  furnace. 

♦Philadelphia,  Pa. — Contract  awarded 
Turner  Concrete  Steel  Company,  171$ 
Sansom  Street,  by  Peuckert  &  Wunder, 
Archts.  and  Engineers,  310  Chestnut 
Street,  for  erecting  the  two-story  brick, 
steel  and  concrete  ice  manufacturing 
plant  for  the  Consolidated  Ice  Mfg.  Co., 
at  2331  N.   Bodlne  Street. 

♦Contract  awarded  William  Steel  A 
Sons  Company,  1600  .\rch  Street,  for 
erecting  tliree-story,  60  x  96-ft..  reln- 
forced-concrete  manufacturing  building 
on  Gratz  Street  for  Fricdburger-Aaron 
Company;   cost  $27,000. 

♦  Pittsburgh,  Pa. — Contract  awarded  W. 
F.  Trimble  &  Sons  Co.,  1719  Penn  Aye- 
nue.  for  erecting  addition  to  plant  of 
Pittsburgh  Reinforced  Brazing  &  Machine 
Co.  on  Liberty  Avenue  and  Twentv-flfth 
.Street. 
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^South  Bethlehem,  Pa.  —  Contract 
awarded  Willam  Steel  &  Sons  Co.,  1600 
Arch  Street,  Philadelphia,  for  erecting 
one-story,  112  x  112  ft.,  brick  and  steel 
meter  and  boiler  house  for  Bethlehem 
Steel  Co.;  cost  $30,000. 

New  Orleans,  La. — Following  are  four 
lowest  bids  opened  Dec.  29,  by  Dock  Board 
for  erecting  the  reinforced-concrete  ele- 
vator of  about  1,000,000  bu.  capacity, 
with  equipment,  and  about  1500  ft.  of 
conveyor  galleries  between  Soniat  and 
Valmont  Streets:  Janse  Bros.,  Broomer, 
Hughes  &  Crane,  $713,000;  George  Fuller, 
$718,000;  Stevens  Engineering  Company, 
$719,737;  James  Stewart  &  Company,  two 
bids,   $633,000  and  $744,000. 

Lowest  bids  on  other  parts  of  above 
work,  opened  at  same  time,  were:  Ele- 
vator belting.  Electric  Hose  Company, 
$24,382;  furnishing  and  erecting  seven 
2000  bu.  capacity  grain  hopper  scales  of 
the  trussed  lever  type,  Standard  Scale 
Company,  $4,940;  furnishing  and  install- 
ing a  2000-lb.  capacity  electrically-oper- 
ated freieht  elevator,  Otis  Elevator  Com- 
pany, $3,285. 

♦Madison,  Wis.  —  Contract  awarded 
Worden-Allen  Co.,  Point  Washington 
Road,  Milwaukee,  for  erecting  $40,000 
plant  for  French  Battery  Carbon  Co. 

'^Galveston,  Tex. — Contract  awarded  by 
Clinchfield  Fuel  Co.  for  constructing  coal- 
handling  transfer  and  storage  plant  to 
M.  C.  Bowden  of  Galveston;  cost  approxi- 
mately $50,000. 

-A^Van  Nuys,  Cal. — Contract  awarded 
Anderson  Barngrover  Co.,  San  Jos6,  for 
erecting  and  equipping  concrete,  frame 
and  iron  fruit  cannery  for  Van  Nuys- 
Owensmouth-Marian  Growers  &  Canners' 
Assoc,  at  $28,000. 


MISCELLANEOUS 


PROPOSED     WORK. 

Underground  Wires — Mobile,  Ala. — Re- 
ported City  Commissioners  considering 
laying  of  wires  underground. 

Subway — Chicago,  III. — Reported  Wil- 
liam Barclay  Parsons,  60  Wall  Street. 
New  York;  Robert  Ridgway  Engineer  of 
Subway  Construction  N.  Y.  Public  Serv- 
ice Commission,  164  Broadway,  New 
YorTc,  N.  Y.,  and  Bion  J.  Arnold,  Con- 
sulting Engineer  105  S.  LaSalle  Street, 
Chicago,  selected  to  devise  plans  for  the 
subway  system   planned  for  this   city. 

Park  Improvement — Minneapolis,  Minn. 
— Park  Superintendent  has  been  instructed 
by  the  Board  of  Park  Commissioners  to 
prepare  plans  and  make  a  survey  for  the 
new  park  between  Forty-third  Street  and 
L>ake  Calhoun;  estimated  cost,  including 
several  ornamental  concrete  bridges,  is 
$270,000. 

Transmission  Line — Oswego,  Ore. — Os- 
wego Lake,  Water,  Light  &  Power  Com- 
pany has  applied  to  County  Commission- 
ers for  a  25-year  franchise  to  erect  and 
operate  transmission  line  on  county  roads 
near  Oswego. 

Rock-Crushing  Plant — Hanford,  Cal. — 
County  Supervisors  will  purchase  rock  de- 
posits and  Install  crushing  plant  to  fur- 
nish rock  for  Kings  County  highways. 
Ben  Duffleld,  Highway  Engineer. 

Open  Cut — Los  Angeles,  Cal. — Council 
considering  constructing  an  open  cut 
through  Bunker  Hill,  to  cost  approxi- 
mately  $4,000,000. 

Sheds — Vancouver,  B.  C. — Reported 
amended  plans  accepted  for  wooden  sheds 
In  place  of  reinforced  concrete  and  steel 
buildings  to  be  constructed  on  the  docks 
between  Salisbury  and  Commercial  Drive. 
Cost  $100,000.  Robert  Rogers,  Minister 
Public  Works. 


BIDS     DESIRED. 

Cement — Norwood,  Mass. — Until  Feb.  1, 
furnishing  f.o.b.  Norwood,  400,000  granite 
paving  blocks  and  3000  bbls.  Portland 
c«ment.     C.   A.   Bingham,   Gen.   Mgr. 

Fire  Escapes — Springfield,  Mass. — Until 
Jan.  26  by  City  Property  Committee  (Giles 
Blague,  Chmn.)  for  fire  escapes  for  Bar- 
rows, East  Union,  Hooker  and  Sixteen 
Acres  School  in  Springfield. 

Broken  Stone,  Etc. — East  Orange,  N.  J. 
— Until  Jan.  24,  by  Lincoln  E.  Rowley, 
City  Clk.,  for  furnishing  3000  tons  IV^-in. 
trap  rock.  3000  tons  %-in.  trap  rock  and 
4000  tons  broken  trap  rock  screenings. 

Broken  Stone — Baltimore,  Md. — Until 
Jan.  26  by  Board  of  Awards,  care  of 
Richard  Gwinn,  City  Register,  for  fur- 
nishing Gabbro  broken  stone  Nos.  1,  2,  3, 
Gabbro  broken  dust  and  Gabbro  grano- 
lithic for  year  1916.  R.  M.  Cooksey,  High- 
way Engr. 

Pumps — Washington,  D.  C. — By  Bureau 
Supplies  and  Accounts,  Navy  Dcpt., 
Washington,  D.  C,  for  Brooklyn,  N.  Y., 
Sch.  9222.  three  auxiliary  feed  pumps, 
three  main  boiler  feed  pumps,  two  circu- 
lating distiller  pumps,  two  dynamo  con- 
denser air  ptimps;  Sch.  9230;  twenty-flve 
vertical  simplex  feed  pumps:  Washington, 
D.  C.  .Sch.  9225,  outfit  for  pumping  water. 


Fire  Escapes — Cleveland,  Ohio. — Until 
Feb.  14,  by  Board  Education,  for  fire 
escapes  for  Willard  school.  Frank  G. 
Hogen,  Dir.  of  Schools. 

Crane — Chicago,  III.— Until  Jan.  28,  by 
Department  Public  Works  (W.  R.  Moor- 
house,  Comr.),  for  furnishing  material  and 
constructing  on  runways  provided  by  the 
city  in  the  building  to  be  constructed  at 
the  Birdewell  Power  Station,  one  10-ton 
electric  traveling  crane. 

Lumber — Tacoma,  Wash. — Reported  de- 
sired until  Feb.  5,  by  Thos.  N.  Norris,  Co. 
Aud.,  for  202  M  ft.  lumber,  to  be  used  in 
construction  of  the  Day  Island  Bridge. 

Concrete  Gate — Idaho  Falls,  Idaho. — Re- 
ported desired  until  Feb.  1,  by  Idaho  Irri- 
gation District,  for  reinforced  concrete 
gate,  radio  type.  Cotton  &  Wilson, 
Engrs.,  Idaho  Falls. 

Towel — Honolulu,  T.  H. — Until  Mar.  1, 
by  Lighthouse  Inspector,  for  furnishing 
one  72-ft.  galvanized  structural  steel 
tower,   delivered  f.o.b.    Honolulu. 


PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

Cement — Worcester,  Mass. — Lowest  bid 
opened  Jan.  15  by  Street  Commissioner 
Albert  T.  Rhodes,  for  20,000  bbls.  cement 
for  use  in  city  department  was  submitted 
by  P.  W.  Wood  Lumber  Company,  Garden 
Park.  Worcester,  at  $1.93%  per  bbl.  for 
Dragon  Portland  cement,  or  48  7/16  cts. 
per  bag  and  an  allowance  of  10  cts.  for 
bags  returned. 

♦Cement — Chicago,  Ml. — Contract  for 
furnishing  cement  for  the  year  1916 
awarded  Chicago  Fire  Brick  Company  for 
Marquette  cement  at  $1.74^4  team  deliv- 
ered and  $1.64^4  car  delivered.  (Bids 
opened  Jan.  7.) 

♦Coal  Dock — Duluth.  Minn. — Contract 
awarded  Zenth  Furnace  Company,  542  Se- 
curity Bank  Building,  Minneapolis,  for 
constructing  for  the  Barnett  Record  Com- 
pany an  extension  to  the  coal  dock  and 
erecting  an  unloading  tower;  cost 
$100,000. 

♦Transmission  Towers — Los  Angeles, 
Cal. — Contract  for  furnishing  277  steel 
transmission  towers  awarded  by  Public 
Service  Commission  to  Blaw  Steel  Con- 
struction Co.,  Pittsburgh,  Pa.,  at  $52,265 
for  1,610,000  lb.  galvanized  and  $35,560  for 
1.666,000  lb.  painted. 

Guam. — Following  are  four  lowest  bids 
opened  Jan.  8  by  Bureau  of  Yards  and 
Docks,  Navy  Department,  Washington. 
D.  C,  for  constructing  two  400-ft.  steel 
towers  at  the  Naval  Station,  Guam:  (a) 
net  price  erected  complete  in  accordance 
with  plans  and  specifications;  (b)  net 
price  in  accordance  with  plans  and  speci- 
fications, transportation  from  navy  yard. 
Norfolk,  Va.,  furnished  by  the  govern- 
ment; (c)  net  price  transportation  fur- 
nished by  the  government  from  San  Fran- 
isco,  Cal.;  (d)  net  price  transportation 
furnished  by  the  government  from  con- 
tractor's and  manufacturer's  works: 
Lakeside  Bridge  &  Steel  Co.,  North  Mil- 
waukee, Wis.,  (a)  $49,640,  (b)  $41,478,  (c) 
$43,556.  (d)  $38,650:  Construction  &  En- 
srineering  Co..  San  Francisco,  Cal.,  (b) 
$37,200.  (c)  $38,614.  (d)  $36,124:  California 
Construction  Co.,  San  Francisco,  Cal.,  (b) 
$38  000.  (c)  $40,600.  (d)  $37,000:  Penn 
Bridge  Co.,  Washington.  D.  C,  (b)  $43.- 
235.   (c)  $46,900.    (d)   $41,435. 


Proposals 


For   Proposals   Advertised,    See    Pages 
24a,  25  and  26 


WATERWORKS. 

See  Eng. 
Record. 
C.       1.       Pipe,       Roundup, 

Mont Jan.  22 

Mains,    Ligonier,    Ind Jan.  22 

Equipment,        CoffeyviUe, 

Kan Jan.  22 

Pumping      Station,      etc., 

Kenosha,    Wis Jan.     I 

Adv.  Jan.   1,   8. 
Valves,       Pipes,       etc., 

Panama     Jan.  15 

Filtration  Structure,  Osh- 

kosh.    Wis Jan.     1 

Adv.  Jan.   1  to  22. 
Tank,    Oshkosh,    Wis Jan.  15 

Adv.  Jan.  15,  22. 
Reservoir,    Oshkosh,    Wis.  Jan.  16 

Adv.   Jan.   15.  22. 
Filter      Apparatus,      Osh- 
kosh,   Wis Jan.  15 

Adv.   Jan.    15,   22. 
Water    works.     Thermop- 

olis.  Wyo Jan.  22 

Exciter,    c.    1.    pipe,    etc., 

Orangeburg,    S.    C Jan.     8 

Adv.    Jan.    8. 
Contract   170,   Water   Bd., 

New  York.  N.  Y Jan.  16 

Adv.   .Tan.    15,   22. 


Bids 
Close. 

Jan. 

25 

Jan. 
Jan. 

27 
28 

Jan. 

29 

Jan. 

29 

Jan. 

31 

Jan. 

31. 

Jan. 

31. 

.Tan. 

31. 

.Tan. 

31. 

Feb. 

1. 

Feb. 
Feb. 

7. 
8 

Feb. 
Feb. 

9. 
14. 

Feb. 

15. 

Feb. 

22. 

Apr. 

1. 

Jan. 

25 

Jan. 

25. 

Jan. 

25 

Jan. 

27. 

Jan. 

27 

Jan. 

31 

Feb. 

1 

Feb. 

3 

Feb. 

4 

I'-eb. 

7 

Feb. 

7 

Mar 

14' 

Feb. 


Bids  See  Bng. 

Close.  Record. 

Feb.     1.  Pipe,     etc.,     Washington, 

D.    C Jan.  22 

Feb.     1.  Centrifugal    Pump,     New 

Brunswick,    N.    J Jan.  22 

Adv.    Jan.    22. 
Feb.     4.  Waterworks,         Dunedin, 

Fla    Jan.  22 

Improv.,    Sullivan,    111 Jan.  15 

Waterworks,  Arcadia, 

la Jan.  22 

Adv.   Jan.   22. 

System,   Camden,  Ala Jan.  22 

Waterworks,    Viola,   III...  Jan.  22 

Adv.   Jan.    22. 
Improvements,    Lewiston, 

N.    Y Jan.  22 

Adv.  Jan.  22. 
Waterworks,  McCammon, 

Idaho     Jan.  22 

Mains,    Cullman,    Ala Jan.  15 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 


Liberal,    Kan Jan.  22 

Strawberry  Point,  Iowa..  Jan.  22 

Boston,   Mass Jan.  22 

Cushing,   Okla    Jan.  15 

Jersey    City,    N.    J Jan.  22 

South   St.    Paul,   Minn Jan.  » 

Lamed,    Kan Jan.  22 

Milwaukee,   Wis Jan.  15 

(2  Pro.)  Adv.  Jan.  15,  22. 

St.  Louis,  Mo Jan.  22 

Cuyahoga  Falls,   Ohio Jan.  15 

Wausa,  Neb Jan.  S 

Newark,    N.    J Jan.  22 

Adv.   Jan.   22. 


BRIDGES. 

Rockford,  111 Dec.  25 

Adv.  Dec.  25. 

Lancaster,  Ohio Jan.  15 

Aberdeen,   Wash Jan.  15 

Cambridge,   III Jan.  22 

Atlanta,  Ga Jan.     » 

Adv.  Jan.  8,  15. 
Boston,   Mass Jan.     t 

Adv.  Jan.  8. 

Iowa  City,  Iowa Jan.     1 

Illinois    Jan.  22 

Michigan    ; Jan.  22 

Connecticut    Jan.     8 

Adv.  Jan.   8,    15. 

Paterson,    N.   J Jan.  22 

Dallas,    Tex Jan.     II 

Adv.    Jan.    S    to   22. 

Miami,  Fla.   Jan.  15 

Williamson,    W.   Va Jan.  22 

Perry,    Okla Jan.  22 

New    Albany,    Ind Jan.  22 

Illinois   Jan.  22 

Santa   Barbara,    Cal Jan.  22 

Martinsville,  Ind Jan.  22 

McCook,    Neb Jan.  22 

Adv.    Jan.    22. 

Newport,    Wash Jan.  22 

Mammoth,    Ariz Jan.  22 

Gretna,  Neb Jan.  22 

Hutchinson,  Kan Jan.  22 

Seattle,   Wash Jan.  22 

Schuyler.   Neb Jan.  22 

Sutherland,    Neb Jan.  22 

Alaska     Jan.  IS 

Adv.    Jan.    15,    22. 


PAVING  AND  ROADS. 

East  Orange,  N.  J Jan.  22 

Duluth,    Minn Jan.  22 

Crookston,    Minn Jan.  22 

Fort   Madison.   Iowa Jan.     1 

Jersey  City.  N.  J Jan.  22 

Chicago,    111 Jan.  22 

Monroe,   Mich Jan.  22 

Jacksonville,  Fla Jan.  22 

Adv.  Jan.  22. 

Missouri  Valley,  Iowa Jan.  16 

Galva.   Ill Jan.  18 

Rock   Island,    111 Jan.  22 

Lamed,    Kan Jan.  22 

Manchester,   Conn Jan.  22 

Butte.    Mont Jan.  22 

Huntington,    W.    Va Jan.  22 

Jacksonville,    Fla Jan.  22 

St.    Paul,    Minn Jan.  IB 

Indiana    .Tan.  1^ 

Seatle,    Wash Jan.  22 

Wapello.    Iowa    Jan.  22 

Tazewell,    Tenn Jan.  22 

Indiana    Jan.  IK 

Indiana    Jan.  22 

Bakersfleld,  Cal Jan.  22 

Indiana   Jan.  1 5 

Indiana .Tan.     i 

Indiana   .Tan.  22 

Indiana    . . . . : Jan.  22 

Snokane,   "V^'aab .Tan.     • 

Tacoma,     Wash Jan.  22 

Davenport.    Wash Jan.  22 


HYDRAULIC   CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Jan.  25.  Ditch.   Crookston.   Minn..  Dec.  2t 
Jan.  25.  Irrigation,    etc.,    Barstow, 

Tex Jan.  • 

Jan.  25.  Ditch,   Montivedco,   Minn.  Jan.  22 

Jan.  25.  Drain,     BIufEton.     Ind Jan.  22 

Jan.  26.  Dredging.    Baltimore.    Md.  .Tan.  22 

Jan.  26.  Bulkhead.   Baltimore.   Md.  Jan.  22 

Jan.  28.  Ditch,     Warsaw.     Ind Jan.  22 

Feb.     1.  Canal  Work.  Albany,  N.Y.  .Tan.  1S 

Feb.     3.  Rip    Rap,    Chicago,    111. . .  Jan.  22 

Feb.     4.  Drainage,    Clarkes,    Neb..  Jan.  22 

Adv.   Jan.   22. 

Feb.     4.  Drain,    BIufEton,    Ind Jan.  22 

Feb.     8.  Irriiratlon,     St.     Ignatius, 

Mont Jan.  9 

Adv.   Jan.   8. 


Jan. 

26. 

Jan. 

2B. 

Jan. 

26. 

Jan. 

26. 

Jan. 

27. 

Jan. 

31. 

Jan. 

31. 

Jan. 

31. 

H'eh. 

1. 

Keb. 

2. 

Feb. 

2. 

Feb. 

3. 

Feb. 

3. 

Feb. 

5. 

Feb. 

7. 

Feb. 

7. 

Feb. 

7. 

Feb. 

7. 

Feb. 

X. 

Feb. 

8. 

Feb. 

8. 

Feb. 

8. 

Feb. 

10. 

Feb. 

10. 

Feb. 

11. 

Feb. 

12. 

Feb. 

15. 

Feb. 

15. 

Jan. 

24. 

Jan. 

25. 

Jan. 

25. 

■  Ian. 

25. 

Jan. 

27. 

Jan. 

27. 

Jan. 

27. 

Jan. 

29. 

Feb. 

1. 

Feb. 

1. 

Feb. 

1. 

Feb. 

1. 

Feb. 

1. 

Feb. 

2. 

Feb. 

2. 

Feb. 

3. 

Feb. 

7. 

Feb, 

7. 

Feb. 

7. 

Feb. 

7. 

Keb. 

7. 

Feb. 

K. 

Feb. 

8. 

Feb. 

X. 

Feb. 

9. 

Feb. 

9. 

Feb. 

9. 

Feb 

10. 

Peh 

1.1. 

Feb. 

20. 

Mar 

7. 

Bids  See  Bng. 

Close.  Record. 

Feb.     9.  Lock     Gate      and      Dam, 

Wheeling,  W.  Va Jan.  16 

Adv.   Jan.    15,   22. 
Feb.     9.  Ditch,    Powhatan,    Ark. . .  Jan.  22 
Feb.     9.  Ditch,    Washington,     Ind.  Jan.  22 
Feb.   16.  Spillway     Gates,     Seattle, 

Wash Jan.  22 

Adv.  Jan.  22. 
Feb.  15.  Ditch,    Princeton,    Minn. .  Jan.  22 
Feb.  15.  Drainage,  Jackson,  Minn.  Jan.  22 
P'eb.  16.  State     Canal     Work,     Al- 
bany,  N.   Y Jan.  22 

Adv.  Jan.  22. 
Feb.  23.  Steel  for  Lock,  Sault  Ste. 

Marie,    Mich Jan.  22 

Adv.  Jan.  22. 
Mar.    9.  Ditch.  Moorehead,  Minn..  Jan.  22 


PUBLIC  BUILDINGS  AND 
SCHOOLS. 


Fairmont,    Minn Jan.     I 

Redwood    Falls,    Minn Jan.     I 

Forest   Park,   HI Jan.  U 

Shelby,  N.  C Dec  It 

Toronto,    Ont Jan.     I 

St.    Joseph,    Mo.     Jan.  22 

Portland,    Ore Jan.  22 

EUensburK,  Wash Dec.  U 

Sugar   Grove,    Ohio Jan.  II 

Washington,  Iowa  D««.  21 

Yonkers,  N.  Y Jan.     t 

Adv.  Jan.  8  to  22. 

Aberdeen,  3.  D Jan.     I 

Rochester,   Mich Jan.  22 

Key  West,   Fla Jan.     1 

Adv.  Jan.  1,  I. 

Delaware,  Ohio Jan.     1 

Windsor,   Ont Jan.     I 

Ktlbourne,    Ohio    Jan.  U 

San    Bernardino,    Cal Jan.  II 

Caldwell,    Kan Jan.  22 

Portland,    Ore Jan.  22 

Conover,   Ohio   Jan.  22 

Norristown,   Pa.    Jan.  22 

Oneida,    Iowa    Dec  II 

George  West,  Tex Dec.  18 

Union  Grove,  Wl» Jan.  II 

Ashland,    Kan Jan.  22 

Armstrong,   111 Jan.  22 

Teaneck,   N.   J Jan.  22 

Stoutsville,    Ohio Jan.  II 

Mingo,  Ohio   Jan.  22 

Sioux    City,    Iowa Dea  21 

New  Richland.  Minn.    . . .  Jan.  22 

Normal,    111 Jan.  22 

Caldwell,    N.    J Jan.  22 

Boston,   Mass Jan.  II 

Amity,  Ohio   Jan.  22 

Agawam,    Mass Jan.  22 

Lancaster,    Pa Jan.  22 

Wilmington,    Ohio    Jan.  22 

Los    Angeles,    Cal Jan.  22 

Batavia,   Ohio    Jan.  22 

Ehensburg,    Pa Jan.     t 

Harrlsburg,    Pa.     Jan.  22 

Austin.    Minn Jan.  22 


PRIVATE  BUILDINGS. 

Jan.  26.  WiUiamsport,     Pa.     Jan.  22 

Jan.  25.  Camden,   N.   J Jan.  22 

Jan.  25.  Bloomington,   111 Jan.  22 

Jan.  25.  Fairmont,  W.  Va Jan.  22 

Jan.  25.  Eddystone,   Pa Jan.  22 

Jan.  26.  Yonkers,    N.    Y Jan.     8 

Jan.  26.  Cresco,    Iowa    Jan.     8 

Jan.  27.  Seattle,    Wash Jan.  22 

Feb.     1.  Poland,   Me Jan.  II 

Feb.     1.  Wilmington,   Ohio   Jan.  22 

Feb.     4.  Sharpsburg,    Pa Jan.  22 

Feb.     5.  Chicago,    HI Jan.  23 

Feb.  10.  Mankato,    Minn Jan.  22 

Feb.  16.  Binghamton,  N.  Y Jan.  22 

Feb.  15.  Nashville,    Tenn Jan.  22 

Feb.  15.  Brltt.  Iowa Jan.     1 

Apr.    1.  Cleveland,     Ohio     Jan.     I 


NEW  INDUSTRIAL  PLANTS. 

Jan.  25.  Shop,  Gloucester,  N.   J. . .  Jan.  22 
Feb.  10.  Dallas,  Tex    Jan.  22 


Jan. 

25. 

Jan. 

26. 

Jan. 

25. 

Jan. 

26. 

Jan. 

26. 

Jan. 

26. 

Jan. 

26. 

Jan. 

27. 

Jan. 

27. 

Jan. 

28. 

Jan. 

28. 

ran. 

28. 

Jan. 

28. 

Jan. 

31. 

Jan. 

31. 

.Ian. 

31. 

Jan. 

,31. 

Jan. 

31. 

Jan. 

31. 

Jan. 

SI. 

Jan. 

31. 

Jan. 

31. 

Feb. 

1. 

Feb. 

1. 

Feb. 

1. 

Feb. 

1. 

Feb. 

1. 

Feb. 

2. 

Feb. 

5. 

Feb. 

5. 

Feb. 

7. 

Feb. 

7. 

Feb. 

7. 

Feb. 

11. 

Feb. 

15. 

Feb. 

15. 

Feb. 

IB. 

IWb. 

16. 

Feb. 

17. 

Feb. 

17. 

Feb. 

24. 

Feb. 

25. 

Mar. 

7. 

Mar. 

20. 

Jan. 

Jan. 

Jan. 
Jan. 
Jan. 

Jan. 

Jan. 

Jan. 

Feb. 
Feb. 

Feb. 

Feb. 
Feb. 

Feb. 

Feb. 

Feb. 

Mar. 
Apr. 


MISCELLANEOUS. 

24.  Boilers.  West  Point,  N.  T.  D«>.  M 
Adv.   Dec.   25   to  Jan.   16. 

24.  Broken    Stone,    Bast    Or- 

ange,   N.    J Jan.  22 

25.  Elevator,    Lawton,   Okla..  Jan.     I 

25.  Elevator,   McCook,   Neb... Jan.  11 

26.  Broken  Stone,   Baltimore, 

Md Jan.  22 

26.  Fire  Escapes,  Springfield, 

Mass Jan.  22 

27.  Barge.   Dallas,  Tex Jan.     1 

Adv.   Jan.    1   to   22. 

28.  Crane,    Chicago,   III Jan.  22 

1.  Street  Cars.  Toronto.  Ont.  Jan.  II 
1.  Cement        Gate,        Idaho 

Falls,    Idaho    Jan.  22 

3.  Monument  Work.  Havana  Jan.  16 

Adv.  Jan.   15,   22. 
5.  Lumber,    Tacoma,    Wash.  Jan.  22 
8.  Sprinkler,     Fergus     Falls, 

Minn Jan.     I 

11.  Locomotives      for      Sale, 

Panama    Jan.     1 

"Adv.  Jan.  1. 
11.  Stokers.   St.  Louis,  Mo. . .  Jan.  II 

Adv.  Jan.  15.  22. 
23.  Castings,   Etc.,   Panama..  Jan.  II 

Adv.  Jan.  15. 
1.  Tower,   Hononlulu,    T.   H.  Jan.  22 
1.  Memorial.   Fort  McHenry, 

(P.    O.    Baltimore,   Md.).  Nov.  20 
Grading,      Cincinnati, 

Ohio    Jam.     I 

Adv.  Jan.  8  to  22. 
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Bids  open  January  28,  1916. 

NOTICE  TO  CONTRACTORS 

ARMORY  AND  FITTINGS 

TONKERS.  N.  Y. 

Sealed  proposals  for  Construction,  Heat- 
ing, Plumbing  and  Drairage  and  Electric 
Work  of  Armory  for  Company  "G,"  10th 
Infantry,  N.  G.  N.  T.,  Yonkers,  N.  Y.,  will 
be  received  by  Col.  Franklin  W.  Ward, 
Secretary,  State  Board  of  Armory  Com- 
missioners, 158  State  Street,  Albany,  N.  Y., 
until  2  :S0  o'clock  P.  M.  on  Friday,  Janu- 
ary 28.  1916,  when  they  will  be  publicly 
opened  and  read.  Proposals  shall  be  en- 
closed in  an  envelope  furnished  by  the 
State  Architect,  sealed  and  addressed,  and 
shall  be  accompanied  by  certified  checks 
In  the  following  amounts:  Construction 
Work,  Proposal  No.  1,  {3,700.00,  and  Pro- 
posal No.  2,  $3,700.00  (if  contractor 
submits  bid  for  both  ProiKwal  No.  1  and 
Proposal  No.  2,  one  check  for  $3,700.00 
will  be  deemed  sufllcient)  ;  Heating  Work, 
$350.00:  Plumbing,  $250.00,  and  Electric 
Work,  $150.00.  The  contractors  to  whom 
the  awards  are  made  will  be  required  to 
furnish  surety  company  bond  in  the  sum 
of  fifty  per  cent  (50%)  of  the  amount  of 
contract  and  In  accordance  with  the  terms 
of  specifications  Nos.  2342,  2365.  2366  and 
2367.  The  right  Is  reserved  to  reject  any 
or  all  bids.  Drawings  and  specifications 
may  be  consulted  at  the  Department  of 
Architecture,  Capitol,  Albany,  N.  Y.,  and 
at  the  New  York  Office  of  the  Department 
of  Architecture,  Room  1224,  Woolworth 
Building.  Drawings  and  specifications  and 
blank  forms  of  proposal  may  be  obtained 
at  the  Department  of  Architecture,  Capi- 
tol, Albany,  N.  Y.,  upon  the  deposit  of  a 
certified  check  in  the  sum  of  $10,  made 
payable  to  the  State  of  New  York  for  each 
set  of  plans  and  specifications,  which 
check  win  be  returned  if  plans  and  speci- 
fications are  sent  back  in  good  condition 
to  the  State  Architect,  Lewis  F.  Pilcher. 
Capitol,  Albany,  N.  Y. 

December  29.  1915. 


Bids  open  January  SI,  1916. 

ELEVATED  TANK  FOR  BOARD 
OF  PUBLIC  WORKS 

CITY    OF    OSHKOSH,    WIS. 

Sealed  proposals  will  be  received  by  the 
Board  of  Public  Works  of  the  City  of  Osh- 
kosh.  In  the  City  Hall,  until  2  oclock  p.  m 
of  January  31,  1916,  for  providing  all 
tools,  material,  labor  and  facilities  to 
properly  construct  an  Elevated  Tank  at 
the  Municipal  Pumping  Station,  situated 
on  the  west  shore  of  Lake  Winnebago,  be- 
tween Washington  and  Merritt  Streets, 
City  of  Oshkosh,  In  accordance  with  the 
terms  and  conditions  of  forms  of  Contract 
and  Bond  and  Specifications  and  Plans  on 
file  in  the  office  of  the  Board  of  Public 
Works,  City  Hall,  of  said  city. 

Proposals  must  be  made  out  upon 
printed  forms  furnished  by  the  City  at 
said  office,  and  be  addressed  to  the  Board 
of  Public  Works,  City  of  Oshkosh,  with 
the  following  legend  appearing  on  address 
side  of  envelope:  "Proposal  for  an  Ele- 
vated Tank." 

The  City  of  Oshkosh  desires  to  have  con- 
structed a  Filtration  Plant  and  has  di- 
vided the  contract  work  required  into 
Four  (4)  sections  or' parts,  of  which  this 
is  No.  3.  Bidders  may  submit  proposals 
to  do  work  required  on  any  section  or  part, 
or  on  the  construction  of  the  Filtration 
Plant  complete. 

E:ach  bidder  must  Inclose  with  his  pro- 
posal a  certified  check  for  Four  Hundred 
Dollars  ($400.00)  on  some  responsible 
bank  located  and  doing  business  in  the 
City  of  Oshkosh  and  made  payable  to  the 
order  of  the  Board  of  Public  Works. 

The  Board  of  Public  Works  reserves  the 
right  to  reject  any  or  all  bids. 
R.  A.  HOLLISTER, 
HENRY   T.    HAGENE, 
GEORGE   H.    RANDAIJ.. 
FRED    HEINTZ, 

Board  of  Public  Works. 

Oshkosh,  Wis.,  December  22,  191G. 


Official  Proposal  Announcements 

Price.  $2,40  an    incli.— Copy   can   be   received    until 
Thursday  10  a.  m.  for  issue  mailed  the  next  morning         • 


Bids  open  January  31,  1916. 

FILTRATION  STRUCTURE  FOR 
BOARD  OF  PUBLIC  WORKS 

CITY  OF  OSHKOSH,  WIS. 

Sealed  proposals  will  be  received  by  the 
Board  of  Public  Works  of  the  City  of 
Oshkosh,  In  the  City  Hall,  until  2  o'clock 
P.  M.  of  January  31,  1916,  for  providing 
all  tools,  material,  labor  and  facilities  to 
properly  construct  Filtration  Structure  at 
the  Municipal  Pumping  Station,  situated 
on  the  west  shore  of  Lake  Winnebago, 
between  Washington  and  Merritt  Streets, 
City  of  Oshkosh,  In  accordance  with  the 
terms  and  conditions  of  forms  of  Contract 
and  Bond,  and  Specifications  and  Plans  on 
file  In  the  office  of  the  Board  of  Public 
Works,  cnty  Hall,  of  said  City. 

Proposals  must  be  made  out  upon 
printed  forms  furnished  by  the  City  at 
said  office,  and  be  addressed  to  the  Board 
of  Public  Works,  City  of  Oshkosh,  with 
the  following  legend  appearing  on  ad- 
dress side  of  envelope :  "Proposals  for 
Filtration  Structure." 

The  City  of  Oshkosh  desires  to  have 
constructed  a  Filtration  Plant  and  has 
divided  the  contract  work  required  Into 
Four  (4)  sections  or  parts,  of  which  this 
is  No.  1.  Bidders  may  submit  proposals 
to  do  work  required  on  any  section  or 
part,  or  on  the  construction  of  the  Filtra- 
tion Plant  complete. 

Applications  for  Specifications  and 
Plans  must  be  addressed  to  the  Board  of 
Public  Works  of  the  City  of  Oshkosh  and 
be  accompanied  by  a  check  made  payable 
to  the  order  of  the  Board  of  Public  Works 
In  the  sum  of  Fifty  Dollars  ($50.00)  to 
be  deposited  with  the  City  pending  return 
of  Specifications  and  Plans  aforesaid  by 
the  applicant  to  the  City  and  to  be  re- 
tained by  the  City  should  the  applicant 
fall  to  return  such  prior  to  February  7, 
1916. 

Each  bidder  must  enclose  with  his  pro- 
posal a  certified  check  for  Three  Thousand 
Dollars  ($3,000.00)  on  some  responsible 
bank  located  and  doing  business  In  the 
City  of  Oshkosh,  and  made  payable  to  the 
order  of  the  Board  of  Public  Works. 

The  Board  of  Public  Works  reserves  the 
Hght  to  reject  any  or  all  bids. 
R.   A.   HOLLISTER, 
HENRY  T.  HAGENE, 
GEORGE   H.    RANDALL, 
FRED   HEINTZ, 

Board  of  Public  Works. 

Oshkosh,  Wis.,  December  22,  1915. 


Bids  open  February  3.  1916. 

COMMERCE  ST.  VIADUCT 

DALLAS,  TEX. 
The  County  Auditor  of  Dallas  County. 
Texas,  will  receive  sealed  bids  until  2 
o'clock  p.  m.,  Thursday,  February  3,  1916, 
for  the  construction  of  "Commerce  Street 
Viaduct"  across  Trinity  River,  as  per 
plans  and  specifications  prepared  by  J.  F. 
Witt,  engineer.  The  electrical  wiring, 
electrical  fixtures,  light  standards,  the 
paving  and  the  earth  embankment  are  not 
included  in  this  bid  and  other  bids  will  be 
asked  for  this  work.  Plans  and  specifica- 
tions may  be  obtained  from  J.  F.  Witt, 
engineer.  Court  House,  Dallas,  Tex.,  upon 
a  deposit  of  ten  ($10.00)  dollars,  refund- 
able upon  return  of  same.  This  work  to 
be  paid  for  In  cash.  Cashier's  check  In  the 
sum  of  six  thousand  ($6,000.00)  dollars, 
payable  to  order  of  Quentin  D.  Corley, 
County  Judge,  must  accompany  each  bid. 
All  bids  must  be  sealed  addressed  to  Chas. 
E.  Gross,  County  Auditor,  Dallas,  Tex., 
and  marked  "Sealed  Bids  Commerce  Street 
Viaduct."  The  Commissioners'  Court  re- 
serves the  right  to  reject  any  or  all  bids. 
CHAS.  E.  GROSS, 
County  Auditor. 


Bids  open  February  1,  1916. 

PROPOSALS  FOR  TURBO  CEN- 
TRIFUGAL PUMPS 

NEW  BRUNSWICK,  N.  J. 
Sealed  proposals  for  Turbo  Centrifugal 
Pumps  will  be  received  by  the  Commission- 
ers of  the  City  of  New  Brunswick,  N.  J., 
at  the  Commissioners'  Council  Chambers, 
No.  380  George  Street,  at  ten  o'clock  in 
the  forenoon,  on  Tuesday,  February  1, 
1916,  for  the  designing,  construction,  de- 
livery and  erection  of  two  steam  turbine, 
reduction  gear,  centrifugal  pumping  units 
of  a  capacity  to  pump  continuously  five 
million  (5,000,000)  gallons  of  water  per 
twenty-four  (24)  hours  each,  against  a 
total  combined  head  of  one  Iiundred  and 
twenty-five  (125)  feet  and  a  steam  pres- 
sure of  one  hundred  and  sixty-five  (165) 
pounds  per  square  inch  at  throttle ;  to- 
gether with  all  machinery,  tools  and  ap- 
purtenances necessary;  all  in  accordance 
with  the  general  specifications  on  file  in 
the  office  of  Asher  Atkinson,  City  Engi- 
neer, Room  No.  1,  40  Paterson  Street, 
New  Brunswick,  N.  J. 

Each  bid  must  be  accompanied  by  a 
certified  check  for  five  hundred  dollars 
($500),  made  payable  unconditionally  to 
the  Treasurer  of  the  City  of  New  Bruns- 
wick, which  clieck  must  be  presented  with 
the  bid  as  a  guarantee  that  the  Ijidder  will 
within  ten  days  after  receiving  the  award 
of  a  contract,  file  a  surety  company  bond, 
to  be  approved  by  the  City  Attorney,  in 
the  amount  of  five  tliousand  dollars 
($5,000),  as  a  guarantee  that  he  will  enter 
into  contract  if  bid  is  awarded  to  him. 

The  Commissioners  reserve  the  right  to 
reject  any  or  all  bids. 

(Signed)    EDWARD  F.  FARRINGTON, 
Director  of  the  Department  of  Public  Af- 
fairs. 
ASHER  ATKINSON, 

City  Engineer. 


Bids  open  February  1,   1916. 

COPPER  TUNNEL  LINING 

Sealed  bids  will  be  received  by  the 
Board  of  Water  Supply,  at  its  offices, 
twenty-second  floor.  Municipal  Building, 
Park  Row,  Centre  and  Chambers  Streets, 
New  York  City,  until  11  A.  M.  on  Tues- 
day, February  1,  1916,  for  Contract  170, 
for  furnishing  and  placing  copper  lining  in 
a  portion  of  the  City  tunnel  of  Catskill 
aqueduct,  between  Shafts  18  and  19,  New 
York  City. 

The  actual  length  to  be  lined  is  about 
1200  feet  of  12-foot  tunnel.  The  copper 
will  be  generally  5/64-inch  In  thickness 
and  the  sheets  will  be  Joined  by  brazing 
and  attached  to  the  surface  of  the  ex- 
isting .  concrete  lining  by  bolts  fastened 
into  the  masonry.  After  completion,  the 
tightness  of  the  brazed  Joints  is  to  be 
tested  by  light  water  pressure  on  the 
back  of  the  copper  lining.  The  work  in- 
cludes the  removal  of  certain  riser-valves, 
covers  and  pavements  to  permit  access 
to  the   tunnel  and  their  replacement. 

At  the  above  place  and  time  the  bids 
will  be  publicly  opened  and  read.  Pamph- 
lets containing  information  for  bidders 
and  contract  drawings  can  be  obtained 
at  the  above  address,  at  the  office  of  the 
secretary,  by  depositing  the  sum  of  Ten 
dollars  ($10)  in  cash  or  its  equivalent 
for  each  pamphlet.  For  further  particu- 
lars, apply  to  the  office  of  the  Principal 
Assistant  Engineer  at  the  above  address. 

CHARLES  STRAUSS,   President, 

CHARLES  N.  CHADWICK, 

JOHN   F.   GALVIN, 

Commissioners  of  the  Board  of 
Water  Supply. 

GEORGE   FEATHERSTONE, 
Secretary. 


Bids  open  March  14.  1916. 

NOTICE   TO   CONTRACTORS. 

PASSAIC  VALLEY  SEWERAGE 
COMMISSIONERS 

NEWARK,  N.  J. 
Notice  is  hereby  given  that  the  Passaic 
Valley  Sewerage  Commissioners  have 
designated  Tuesday,  the  fourteenth  day 
of  March,  nineteen  hundred  and  sixteen, 
at  two  o'clock  in  the  afternoon,  as  the  time 
when  they  will  meet  at  their  usual  place 
of  meeting,  Essex  Building,  Clinton  Street, 
Newark,  New  Jersey,  to  receive  proposals 
in  writing,  for  constructing  a  part  of  Sec- 
tion 4  of  the  Outfall  Sewerage  Works,  con- 
sisting of  Sedimentation  Basins,  Effluent 
and  Intake  conduits,  and  all  appurtenant 
work — all  located  in  the  City  of  Newark, 
Essex  County,  New  Jersey. 

Particulars  that  ma.v  enable  Contractors 
to  judge  of  the  character  oV  the  work  are 
given  below : 

APPROXIMATE    QUANTITIES. 

Item  1. — Earth  excavation  and  reflliing.  in 

trench,  for  effluent  and   intake  conduits, 

and  appurtenant  work,  including  regrad- 

ing    and    disposal    of    surplus    material, 

complete 2,720  Linear  Feet 

Item  2. — Earth  excavation  and  refilling  for 
sedimentation  basins,  Venturi  meter 
chamber,  and  all  other  structures,  ex- 
cavating for  and  maintaining  mosquito 
ditches;  and  all  other  excavations  save 
those  included  under  Item  1  ;  for  all  re- 
grading  and  disposal  of  surplus  ma- 
terial ;    and    for    all    appurtenant    work, 

etc Lump  Sum 

Item  3. — Rock  excavation  in  open  excava- 
tions     100  Cubic  Yards 

Item  4. — Concrete  masonry.  Class  A, 
1:2:4,  with  Portland  cement, 

20,000  Cubic  Yards 

Item  5.^^oncrete  masonry.  Class  B, 
1 :2V4  :5,  with  Portland  cement  mortar, 

48,000  Cubic  Yards 
Item  6. — Boulder  concrete  masonry.  Class 

C,  with  Portland  cement,  ,  .     „     ^ 

1,000  Cubic  Yards 

Item    7. — Brick    masonry,    with    Portland 

cement  mortar 200  Cubic  Yards 

Item  8: — Timber  piles,  in  place, 

200,000  Lmear  Feet 

Item  9. — Steel  for  reinforcement,  etc.,  in 
place     2,800,000  Pounds 

Item  10. — Broken  stone  road  surfacing, 

8,000  Sq.  Yards 

Item  11. — Surface  drains,  vitrified  pipe, 
complete,    in    place Lump  Sum 

Item  12. — Gallery  piping:  cast  iron  piping 
system  for  20  in.  sludge  and  6  in.  water 
mains,  and  4  in.  wrought  iron  air  main, 
including  all  valves,  specials,  connec- 
tions, etc.,  complete,  in  pl.ace . Lump  Sum 

Item  13.— Sludge  main,  20  in.,  hub  and 
spigot,  cast  iron  pipe,  including  manhole 
pipes,  plug  drain  valves  and  specials, 
complete,   in  place Lump  Sum 

Item  14. — Gate  valves,  six  60  in.,  and  in- 
cluding all  60  in.  cast  iron  piping  in 
Venturi  meter  chamber  in  place,  com- 
plete     Lump  Sum 

Item  15. — Sluice  gates,  twenty-four,  24  in. 
x  36  in.,  including  gate  hoists,  stem 
guides,  etc..  in  place,  complete,^^  ^^^ 

Item  16.— Sluice  gates  for  effluent  control- 
ling house  ;  two,  5  ft.  x  10  ft.  and  four, 
6  ft.  x  8  ft.,  with  operating  mechanism, 
complete  and  in  place Lump  Sum 

Item  17. — Miscellaneous  iron  castmgs. 
such  as  floor  plates,  pressure  covers, 
stop  plank  grooves,  etc.,  complete  and 
In  place ^ =0.000  Pounds 

Item  IS.— Air  compressors  in  administra- 
tion wing,   including  all  electric  wiring. 

piping,  etc.,  complete  and  in  place. 

'  Lump  Sum 

Item  19. — Electric  wiring  and  lighting  sys- 
tem in  sedimentation  basin  galleries  and 

elsewhere,  complete  and  in  place. 

Lump  Sum 

Drawings,  form  of  contract  and  specifi- 
cations, and  blank  form  for  proposal,  may 
be  obtained  at  the  Commissioners'  office 
from  William  M.  Brown,  Chief  Engineer. 

The  Commissioners  reserve  the  right  to 
reject  any  or  all  bids. 

PASSAIC  VALLEY  SEWERAGE  COM- 
MISSIONERS. 

JOSEPH  H.  QUIGG,  Clerk. 
January  11,  1916. 
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CONTRACTING  NEWS 


Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


FOR  the  directors  of  the  United  States  Steel 
Corporation  to  have  sufficient  confidence  in 
the  continuation  of  present  greatly  improved 
conditions  to  resume  the  payment  of  the  regular 
dividend  on  the  common  stock,  as  was  done  last 
Tuesday,  is  most  significant.  Many  have  thought 
that  because  of  the  rapid  rise  of  demand  and 
prices  in  1915  a  rapid  fall  in  both  was  due  in 
1916.  A  greatly  improved  banking  system  is  one 
of  the  factors  with  which  these  prophets  have 
failed  to  reckon.  That  the  directors  of  the  Steel 
Corporation  did  not  agree  with  them  is  shown  by 
their  action,  in  view  of  the  fact  that  this  body 
of  men  is  usually  conservative.  Unless  continued 
higher  demand,  or  a  gradual  drop  to  a  stable 
level  were  in  sight,  it  might  be  safely  said  that 
they  would  have  acted  as  they  did  after  the  earn- 
ings of  the  September  quarter  wiped  out  previous 
deficits  and  left  a  surplus  available  for  dividends, 
and  again  postponed  a  resumption.  Since  their 
action  in  October,  however,  both  demand  and 
earnings  have  increased  progressively  each  month 
until  December  showed  the  largest  earnings  of 
the  year  and  the  earnings  for  the  quarter,  after 
deducting  all  operating  expenses  and  interest  on 
bonds  of  subsidiary  companies,  exceeded  by  al- 
most $6,000,000  those  of  the  best  quarter  in  the 
corporation's  history.  The  earnings  were  $51,- 
232,788,  which  compares  with  the  low  figure  of 
$10,933,170,  for  the  December  quarter  of  1914. 
Since  that  date,  every  month  of  1915  has  shown 
progressive  increase  in  earnings  from  $1,687,000, 
in  January  to  $17,678,000,  in  December. 

The  December  earnings  of  the  Baltimore  & 
Ohio  Railroad  Company,  heretofore  a  good  index 
of  the  railroads  of  the  country,  showed  a  40  per 
cent  gain  in  net  operating  revenue  for  the  last 
half  of  1915  over  1914,  and  a  45  per  cent  gain 
for  December,  1915,  over  1914.  Exports  for  1915 
exceeded  all  records  by  a  billion  dollars,  and  the 
balance  of  trade  in  our  favor  for  the  year  was 
$1,722,000,000,  in  spite  of  a  net  inward  gold 
movement  of  $420,000,000.  December  exports 
broke  all  previous  monthly  records,  reaching 
$359,300,000. 

The  lumber  industry  has  felt  the  effects  of  the 
extreme  cold  weather,  and  logs  are  scarce  in  the 
Northwest,  curtailing  production.  There  seems 
to  be  a  tendency  to  avoid  overloading  with  orders 
for    future    delivery    at    present    prices.      Even 


with  the  slack  period  of  the  holidays  the  demand 
seems  to  be  much  in  excess  of  what  the  present 
production  and  the  greatly  reduced  stocks  can 
take  care  of,  and  it  is  thought  that  prices  will 
certainly  advance  and  early  deliveries  become 
more  difficult  to  secure. 

Buildings 

A  contract  for  erecting  a  sixteen-story  chamber 
of  commerce  building  has  been  awarded  at  Pitts- 
burgh. The  enlarging  of  a  steel  plant  at  Titus- 
ville.  Pa.,  at  a  cost  of  $300,000  has  been  con- 
tracted for.  A  factory  building  to  cost  $150,000 
has  been  contracted  for  at  Springfield,  Ohio.  The 
contracts  awarded  for  building  the  hotel  at  Ot- 
tumwa,  Iowa,  totaled  $200,000.  The  construction 
of  a  $400,000  warehouse  has  been  contracted  for 
at  Los  Angeles,  Cal.  The  lowest  bids  received 
for  the  university  library  at  Berkeley,  Cal., 
totaled  $292,000.  It  is  reported  that  bids  will  be 
opened  March  1  for  constructing  an  $800,000 
coliseum  at  Indianapolis. 

A  railroad  ferry  house  and  improvements  con- 
templated at  Hoboken,  N.  J.,  will  cost  $500,000. 
An  architect  has  been  engaged  to  prepare  plans 
for  a  $230,000  high  school  at  Pittsburgh,  and 
work  costing  $250,000  is  contemplated  by  the 
Carnegie  Institute  of  Technology  in  the  same 
city.  Contracts  are  soon  to  be  let  at  Jackson- 
ville, Fla.,  for  six  school  buildings  to  cost  in  the 
neighborhood  of  $500,000.  A  $200,000  manufac- 
turing plant  and  a  $175,000  hall  are  being 
planned  at  Cleveland,  Ohio.  The  construction 
of  a  $150,000  hotel  is  also  being  considered.  An 
architect  has  been  engaged  for  the  $250,000 
Y.  M.  C.  A.  building  proposed  at  Anderson,  Ind. 
An  architect  has  been  selected  for  new  schools 
at  Port  Arthur,  Tex.,  to  cost  $450,000.  A  powder 
plant  to  be  built  at  San  Diego,  Cal.,  will  cost 
$500,000.  Two  college  buildings  are  to  be  built 
in  Washingfton,  one  costing  $150,000  at  Seattle 
and  one  costing  $200,000  at  Spokane. 

Bridges  and  Roads 

A  contract  has  been  awarded  for  constructing 
a  temporary  bridge  to  Belle  Isle  at  Detroit  for 
$97,000.  The  date  for  opening  bids  on  the  two 
bridges  at  Miami,  Fla.,  has  been  extended  to  Feb. 
17.  Bids  are  reported  desired  for  constructing  a 
$60,000  concrete  bridge  at  Harriman,  Tenn.,  and 


for  constructing  the  $300,000  East  Lake  bridge 
at  Seattle.  Bids  are  desired  at  Ventura,  Cal.,  for 
constructing  a  number  of  bridges,  including  one 
775  ft.  long.  A  $116,000  concrete  bridge  is  to  be 
built  at  Ansonia,  Conn.  A  bridge  costing  $300,- 
000  is  to  be  built  at  Lynchburg,  W.  Va.  The 
construction  of  a  $60,000  viaduct  is  being  con- 
sidered at  Memphis,  Tenn.  Plans  have  been  or- 
dered prepared  for  a  $200,000  bridge  at  Des 
Moines,  Iowa. 

A  state  highway  contract  has  been  awarded  in 
Connecticut  for  $63,000.  Two  paving  contracts 
have  been  awarded  at  Evanston,  111.,  one  for 
$100,000  and  the  other  for  $95,000.  Three  high- 
way contracts  amounting  to  $616,000  have  been 
awarded  at  Dennison,  Tex.  Bids  will  be  opened 
Feb.  2  at  Baltimore  for  140,000  sq.  yd.  of  paving. 
A  $100,000  paving  contract  is  to  be  let  at  Lynch- 
burg, Va.  At  Washburn,  Tenn.,  $200,000  is  to 
be  spent  for  road  improvements.  A  $640,000 
road-bond  issue  has  been  voted  at  Biloxi,  Miss. 
Paving  work  to  cost  $450,000  is  contemplated  at 
Cincinnati,  where  $280,000  has  already  been  au- 
thorized. Paving  contracts  amounting  to  $400,000 
are  to  be  let  next  April  at  Vincennes,  Ind.  Pav- 
ing work  to  cost  $150,000  is  to  be  contracted  for 
next  March  at  Madison,  Wis.  Highway  improve- 
ments costing  $140,000  will  be  made  this  year  at 
Halifax,  Wash.  Paving  work  under  consider- 
ation at  Seattle  will  cost  $358,000. 

Waterworks  and  Sewers 

Sewer  contracts  amounting  to  $90,000  have 
been  awarded  at  Youngstown,  Ohio.  Two  con- 
tracts for  constructing  sewers  which  will  cost 
$105,000  have  been  awarded  at  Vincennes,  Ind. 
The  lowest  bid  received  for  constructing  a  sani- 
tary sewer  at  Houston,  Tex.,  was  $118,000.  En- 
gineers have  been  engaged  to  prepare  plans  for 
a  sewage-disposal  plant  at  Lexington,  Ky.  Con- 
tracts are  to  be  let  next  month  for  sewer  work 
to  cost  $400,000  at  Jacksonville,  Fla.  Plans  have 
been  completed  at  Lafayette,  Ind.,  for  sewer  work 
to  cost  $73,000.  At  Emporia,  Kan.,  plans  are 
being  prepared  for  waterworks  extensions  to  cost 
$150,000.  Contracts  are  to  be  let  at  Salt  Lake 
City  for  sewer  construction  to  cost  $95,000.  The 
sum  of  $1,020,000  has  been  voted  at  Hollywood, 
Cal.,  for  buying  and  extending  a  waterworks 
system. 


WATERWORKS 


PROPOSED     WORK. 

Bayonne,  N.  J.— City  Commission  has 
authorized  Daniel  J.  Murray,  City  At- 
torney to  take  steps  for  acquisition  of 
perpetual  water  rights  on  Passaic  River 
at  or  above  Little  Falls. 


is     considering 


Coatesvllie,      Pa. — City 
building   waterworks. 

Morrlsvllle,  Pa. — State  Department  of 
Health,  Harrisburg,  has  ordered  this  city 
to  install  a  filter  plant. 

Lynchburg,  Va. — The  construction  of  a 
filtration  plant  has  been  dropped  and  the 
construction  of  a  storage  basin  tray  la 
under  consideration.  H.  L.  Shauer,  City 
Engineer. 

Robersonvllle,  N.  C. — Town  is  consider- 
ing Installing  water  works. 

Pearson,  Ga. — Franchise  granted  to 
Pearson  Mfg.  Co.  for  Installation  of  an 
electric  light  plant  and  water  work  sys- 
tem. 

Summervllle,  Ga. — Committee  appointed 
by  the  citizens  to  investigate  the  feasi- 
bility of  issuing  bonds  for  constructing 
waterworks   and   sewers. 

Summervllle,  Ga.  —  Construction  of 
water  works  and  sewers  reported  under 
consideration  by  the  citizens. 

Farmersvllle,  O. — Water  bonds  for  |16,- 
000  will  he  .sold  Feb.  1  by  A.  F.  Gilbert, 
Village  Clk. 

Wooster,  Ohio.— Ordinance  has  passed 
first  reading  in  Council  appropriating 
il.4,000  for  building  a  water  pipe  line  on 
West   Larwell   Street. 


Milwaukee,  Wis. — Contract  soon  to  be 
let  for  extending  the  Linwood  Avenue  in- 
take tunnel  for  a  distance  of  approxi- 
mately 2500  lin.  ft.,  12  ft.  inside  diameter, 
concrete.  G.  F.  Staal,  Qlty  Engineer.  F. 
G.   Simmons,  Chmn.  Public  Works. 

Arma,  Kan. — Albert  C.  Moore,  Engi- 
neer, Joplin,  Mo.,  engaged  to  prepare 
plans,  specifications  and  estimates,  and 
supervise  construction  of  extensions  to 
water  works  system  to  cost  $15,000. 

Lawrence,  Kan. — City  Commission  is 
considering  the  offer  of  the  receivers  of 
the  Lawrence  Water  Company  to  sell  their 
plant  to  the  city  for  $175,000. 

Emporia,  Kan.— Plans  will  be  completed 
about  March  1st  by  Black  &  Veach,  En- 
gineers, Kansas  City,  Mo.,  for  the  exten- 
sions to  the  waterworks  to  cost  $150,000, 
and  to  Include  a  filtration  plant,  exten- 
sions to  mains,  a  dam  in  Nesho  River, 
tower  tanks,  pumps,  etc.  Fred  H.  Smith, 
City  Clerk. 

Great  Falls,  Mont. — ^Reported  Great 
Northern  Ry.  Company  (A.  H.  Hogeland, 
Ch.  Engr.,  St.  Paul,  Minn.)  will  install 
water  softening  plants  along  the  Great 
Northern  between  Shelby  and  Billings, 
including  a  large  plant  in  Great  Falls  to 
cost  $9,000.  Cost  of  ot..er  plants  about 
$6,000  each. 

Election  to  be  held  Feb.  6  in  city  to 
vote  $150,000  bonds  for  water  works.  Ad- 
dress City  Clerk. 

Hamilton,  Mont. — Sawyer  Bros..  Spo- 
kane, engaged  to  prepare  plans  and  spec- 
ifications for  the  municipal  water  works 
to   cost    $50,000. 

Roundup,  Mont. — City  Council  has  taken 
preliminary  steps  toward  creating  a  spe- 
cial improvement  district  to  Improve 
water  works  sy.stem  at  a  cost  of  $16,000. 


Mount  Vernon,  Mo. — City  engaged  Al- 
bert C.  Moore,  Engineer,  Joplin,  to  pre- 
pare plans  and  supervise  construction  of 
new  electric  light  plant  and  extensions  for 
water  works  system.  Probable  cost  $15,- 
000.     Election   to   be  held   to  vote  bonds. 

Cleveland,  Okla. — Plans  and  estimates 
being  prepared  by  Albert  C.  Moore,  Jop-. 
lin.  Mo.,  for  water  works  consisting  of 
dam,  filtration  plant,  pumping  equipment, 
transmission  line,  and  distribution  system 
with  elevated  tank.  Cost  $125,000.  Elec- 
tion to  be  held  within  30  days  to  vote  on 
issuing  bonds. 

Seattle,     Wash City     Council     passed 

ordinances  for  water  mains  in  Orcas 
Street,  Fifty-flrst  Avenue  S.,  Mead 
Street,  Fourteenth  Avenue  N.  W.  A.  H. 
Dimock,   City  Engineer. 

Seattle,  Wash. — Council  has  authorized 
portions  of  water  mains  In  following 
streets:  Orcas  Street.  Fifty-flrst  Street, 
Avenue  South,  and  Mead  Street,  Four- 
teenth Avenue  Northwest.  A.  H.  Dimock, 
City  Engineer. 

Baker,  Ore. — Bonds  for  $75,000  tor  ex- 
tending city  water  line  will  be  sold  Feb.  8, 
by  City  Commissioners. 

Banning,  Cal. — Reported  Banning  Water 
Company  has  sold  $80,000  bonds  to  Install 
electric  pumping  plant  in  canyon  and 
otherwise  develop  more  water  and  Im- 
prove system. 

Hollywood,  Cal. — Citizens  voted  $1,020,- 
000  bonds  for  purchase  of  Union  Holly- 
wood Water  Co.'s  plant  and  Installation 
of  new  supply  mains. 

Pocatello,  Idaho. — City  Council  has  di- 
rected city  attorney  and  water  committee 
to  prepare  plan  for  a  municipal  water- 
works. The  offer  of  the  Pocatello  Water 
Company  to  sell  their  plant  to  city  has 
been  refused. 


Markham,  Ont. — Water  works  bonds  for 
$20,000  will  be  sold  Jan.  29  by  A.  F. 
Graham,  City  Treas. 

Calgary,  Alta. — The  extending  of  the 
gravity  system  is  under  consideration,  but 
it  will  be  some  time  before  anything  Is 
done  in  the  matter.  The  cost  will  not  ex- 
ceed $250,000.  George  W.  Craig,  City  En- 
gineer. 

North  Vancouver,  B.  C. — ^J.  McCrady, 
Acting  Engineer,  estimates  cost  of  In- 
stalling water  system  east  of  Seymour 
River  at  $18,000,  and  including  Deep  Cover 
and  White  CUft  $12,000  additional. 

BIDS     DESIRED. 

Bloomlngton,  Ind. — Until  Feb.  24  by  Dr. 

C.  E.  Harris,  Secy.  Leonard  Springs  Water 
Company,  Bloomlngton,  for  furnishing 
material  and  making  improvements  to  the 
water  works,  advertised  in  Engineering 
Record. 

Detroit,  Mich. — Reported  desired  until 
Feb.  8,  by  Board  Water  Commissioners 
(H.  A.  Gilmartin,  Secy.),  for  704  of  4 
to  48  In.  gate  valve. 

Chicago,  Ml.— Until  Jan.  31,  by  W.  R. 
Moorehouse,  Comr.  Pub.  Wks.,  for  fur- 
nishing, delivering  and  erecting  struc- 
tural steel  and  iron  work  for  Mayfalr 
Pumping  Station. 

Galveston,  Tex. — Until  Feb.  10,  by  John 

D.  Kelley,  City  Secy.,  for  sinking  three 
electrically  driven  12-in.  wells  and  equip- 
ment with  necessary  pumping  apparatus 
to  produce  delivery  of  3,000,000  gals,  of 
water  pei"  day,  at  Alta  Loma,  Cost, 
$20,000. 

Houston,  Tex.— Until  Jan.  31,  by  City 
Secretary,  for  furnishing  and  Installing 
two  centrifugal  pumps  and  motors,  with 
necessary  wiring  and  appurtenances  in 
the  new  North  Main  Street  pumping 
plant.     E.   E.   Sands,   City  Engr. 
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Temple,  Tex. — Reported  desired  until 
Jan.  31.  by  J.  T.  Martin.  City  Secy.,  for 
two  multistate  type  centrifugal  pumping 
units,  direct  connected,  suitable  2220 
volts,   6  cycle  3   phase  induction  motors. 

Marshfield,  Ore. — ^By  R.  H.  Corey.  Gen- 
eral Manager  Coos  Bay  Water  Company, 
for  250.000  gal.  wood  tank  with  valves  and 
other  fittings:   cost  |5,000. 


PRICES     AND     LETTINGS. 
iflndicates  aieard  of  contract. 

New  York,  N.  Y.— fntil  Feb.  15  by 
Board  Water  Supply.  Municipal  Building. 
for  Contract  172.  furnishing  and  deliver- 
ing bronze  gate  \-alves  for  the  city  tunnel 
of  the  Catskill  aqueduct  in  New  York 
City,  advertised  in  Engineering  Record. 

•  -A-Plttsburgh,  Pa.  —  Contract  awarded 
Jan.  20  to-  National  Valve  &  Mfg.  Co., 
Pittsburgh,  for  piping  and  appurtenances 
at  Brilliant  Pumping  Station  (bids  opened 
Jan.  14).  at  118,390.  Robert  Sawn,  Direc- 
tor Department  Public  Works. 

-AGrand  Rapids,  Mich. — Following  are 
four  bids  opened  Jan.  20.  by  L.  D. 
Cutcheon,  Manager  Board  of  Public 
Works,  for  about  600  tons  c.  1.  pipe  for 
city  during  1916:  American  C.  I.  Pipe 
&  Fdry.  Company,  $29.60  per  ton:  R-  D. 
Wood  &  Company,  $32.60:  U.  S.  C.  I.  Pipe 
&  Fdry.  Company.  $29.25.  and  Lynchburg 
Foundry  Company.  $29.11. 

St.  Paul,  Minn.— Only  one  bid  received 
Jan.  17  by  August  Hohenstein,  Purchas- 
ing Agent,  for  new  engine  and  pump  to 
be  installed  in  McCarron  Station.  G.  O. 
House,  General  Superintendent  Water 
Wks. 

♦Tracy,  Minn. — Contract  for  a  100,000- 
gal.  tank  and  steel  tower  (bids  opened 
Jan.  18)  awarded  Minneapolis  Steel  & 
Machinery  Company.  Minneapolis,  at 
$5,789.  Charles  M.  Campbell,  City  Re- 
corder. 

Seattle,  Wash.— Following  are  bids 
opened  recently  by  Board  of  Public 
Works  for  water  mains  in  Dexter  Avenue: 
Scalzo  &  Tossone,  1708  Second  Avenue 
South.  $25,833:  City  Contracting  Company, 
1J19  Twenty-first  Avenue  South.  $27,896: 
D.  &  V.  Bressi.  1101  Twenty-fifth  Avenue 
South,  $27,438:  E.  L.  H.  Morris,  Seat- 
Ue,  $27,847. 

♦Oswego,  Kan. — Contracts  in  connec- 
tion with  the  water  works  improvements 
have  been  awarded  as  follows:  Furnish- 
ing and  laying  c.  i.  pipe  hydrants  and 
valves,  constructing  filter  building  and 
doing  all  concrete  work.  N.  S.  Sherman 
Machine  &  Iron  Company  of  Oklahoma 
City.  Okla..  at  $14,772:  pumping  equip- 
ment, piping  and  erection.  Merkle  Hines 
Machinery  Company,  Kansas  City,  Mo., 
$2,205:  installation  of  filter  equipment. 
New  York  Continental  Jewel  Filtration 
Company.  Kansas  City,  at  $5,600:  tower 
and  tank.  Chicago  Bridge  &  Iron  W^orks, 
Chicago.  111.,  at  $5,053:  Albert  C.  Moore, 
Engineer.  Frisco  Building,  Joplln,  Mo. 

Lo*  Angeles,  Cal. — Following  are  four 
lowest  bids  opened  for  furnishing  and  in- 
stalling water  pipe  and  alterations  to 
pumpine  plant  in  Los  Angeles  County 
Water  District  No.  1:  Municipal  &  Indus- 
trial B^juipment  Company,  715  Story 
Building.  $25,806:  Johnson-Shea  Com- 
pany. Riverside.  $27,160:  James  Kennedy 
Construction  Company,  $27,584,  and 
Rogers  Brothers  Company,  $33,358. 

Lowest  bid  for  furnishing  seventy  6  to 
30-ln.  gate  valves  for  Los  Angeles  CJounty 
District  No.  3  submitted  by  Water  Works 
Supply  Company  at  $2,954. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


after  Feb.  lo  for  construction  of  sewer 
and  drainage  extensions  costing  approxi- 
mately $400,000.  Vitrified  pipe  S  to  24-in. 
and  concrete  sewers  of  larger  size  will 
be   constructed. 

Lexington,  Ky.  —  So'.omoii  -  Norcross 
Company  of  Atlanta,  Ga..  engaged  to  pre- 
pare plans  for  proposed  sewage  disposal 
plant.  City  Engineer  will  have  charge  of 
the  outfall  sewers  and  water  mains  lead- 
ing to  the  plant. 

Canton,  O. — Bonds  for  $75,000  will  be 
sold  Feb.  7.  by  Sam'l  E.  Barr,  City  Audi- 
tor, for  conivructing  sewage  treatment 
plant. 

Lakewood,  Ohio. — Contract  will  be  let 
about  April  for  the  sewers  and  sewage 
disposal  plant  to  cost  $50,000  and  $150,000, 
respectively.  Sewers  will  include  7500  lin. 
ft.  36  and  57-in.  concrete  sewer  and  dis- 
posal plant,  a  two-story  tank  for  50.000 
population.  R.  Winthrop  Pratt.  Colum- 
bus, Engineer;  E.  A.  Fisher,  City  Engi- 
neer: N.  C.  Catabish,  Director  Public 
Works. 

Indianapolis,  Ind. — It  is  reported  that 
former  channel  of  Pogues"  Run  from  Mc- 
carty Street  to  ^Tiite  River  is  to  be  cov- 
ered over  and  a  sewer  about  one  mile  in 
length  constructed  at  a  cost  of  about 
$30,000.  A  sewer  approximately  two 
miles  in  length  is  to  be  constructed  on 
West  Tenth  Street  at  a  cost  of  $125,000. 
It  is  proposed  to  construct  a  6-ft.  sewer 
in  Brightwood.  a  part  of  Indianapolis; 
approximate  cost  $10,000,  B.  J.  T.  Jeup, 
City  Engineer. 

La  Fayette,  Ind. — Plans  completed  by 
H.  B.  Overesch.  Jr.,  City  Engineer,  for 
the  Sixth  Ward  Sewerage  System,  which 
will  include  18,211  lin.  ft.  15  to  26-in. 
sewer  pipe,  22.8  cu.  yd.  concrete.  62  man- 
holes. 3  drop  manholes  and  8  catch  basins; 
total   cost   $73  4'! 0. 

Carbondale,  III. — Construction  of  about 
l*/6  miles  of  22-in.  outlet  s^wei"  is  under 
consideration.     E.   A.   Cox,   City  Engineer. 

Christian,  III. — Contract  soon  to  be  let 
for  constructinj:  3700  ft.  of  30-in.  pipe 
storm  sewer  costing  $11,000.  C.  P.  Lycan, 
Engineer,  Paris;  Frank  McCudeley,  City 
Clerk. 

Springfield,  III.  —  City  Commissioners 
contemplating  constructing  a  sewage  dis- 
posal plant  for  Town  Branch  sewer  dis- 
trict. 

Madison,  Wis. — Finance  Committee  has 
recommended  to  Council  the  appropriating" 
of  $125,000  bonds  for  completing  sewerage 
system. 

St.  Paul,  Minn. — Commissioner  of  Pub- 
lic Works  has  been  directed  to  pre-iare 
plans  for  sewers  contemplated  for  1916. 

Atchison,  Kan. — City  Council  adopted  a 
resolution  to  construct  a  storm  water  and 
sanitary  sewer  at  Midland  College  ap- 
proximately 2000  ft.  in  length.  Frank 
S.  Altman,  City  Engineer. 

Amarlllo,  Tex. — Four  miles  of  6-in. 
sewers  and  a  sewage  disposal  plant  cost- 
ing $10,0.00  are  to  be  constructed.  M.  H. 
Hardin,  City  Engineer. 

Los  Angeles,  Cal. — Board  of  Supervisors 
has  appomted  a  commission  of  five  sani- 
tary engineers  to  make  a  survey  for  a 
sewer  system  to  serve  every  community 
in  the  county. 

Salt  Lake  City,  Utah.— Contract  will  be 
let  soon  by  city  for  constructine:  the  out- 
let for  main  trunk  sewer,  to  include  16.300 
ft.  60-in.  concrete  pipe,  working  under  a 
head  of  approximately  5  ft.  and  approxi- 
mately 10,000  ft.  open  canal:  cost  $75.nfi0; 
also  for  the  first  unit  to  the  sewage  purnp- 
ing  plant,  capacity  of  5n-second  ft.,  cost 
approximately  $20,000.  S.vlvester  Q.  Can- 
non. City  Engineer. 


Kendallville,  Ind.— Until  Feb.  29  by  O. 
E.  Michaelis,  City  Clerk,  for  constructing 
the  south  side  and  west  side  District  Sani- 
tary Sewer,  requiring  21,891  ft.  8  to  24-in. 
tile  sewer,  322  ft.  8,  10,  18  and  24-in.  c.-i. 
pipe.  44  manholes,  20  flush  tanks,  one 
lamp  hole,  140  house  drains  and  one  sewer 
lift;  cost  $38,845.  Willis  E.  Sawyer,  City 
Engr.,  prepared  plans  for  sewers,  and 
Smith  &  Boulay,  Toledo,  Ohio,  plans  for 
sewer  lift, 

Des  Moines,  Iowa. — Reported  desired 
until  Feb.  23,  by  City  Clerk,  tor  construct- 
ing sewer  system  in  Closes  Creek  Dist. 
to  consist  of  113,935  ft.  10,  12,  15,  20-in. 
vitr.  pipe,  6271  ft.  24  and  30-in.  pipe  or 
blocks,  also  3988  ft.  concrete,  brick  or  seg- 
ment block  sewer.     Probable  cost  $209,500. 

D.  E.  Thomas,  Asst.  Engr. 

Garner,  la. — Reported  desired  until  Feb. 
1  by  E.  P.  Hanson,  Co.  Aud.,  17,750  ft.  of 
10  to  24-in.  sanitary  vitr.  sewer  pipe. 

Sallna,  Kan. — Reported  desired  until 
Feb.  7  bv  Charles  E.  Banker.  City  Clk., 
for  8180  ft.  of  10,  12,  15  and  18-in.  sewer 
pipe  in  various  locations,  together  with 
manholes,  catchbasins,  etc.  Paul  C. 
Wakenhut.   City  Engr. 

Pierce,  Neb.— Until  Feb.  25,  for  con- 
structing sewer  system.  Cost  $20,000. 
Bruce  &  Standeven,  Engineer,  430  Bee 
Building,  Omaha. 

Houston,  Tex.— Until  Jan.  31,  by  City 
Secretary  for  constructing  sewers  in 
Noble,   Shea  and  Vine   and  other  streets. 

E.  E.    .Sands,    City   Engr. 

Toronto,  Ont. — Reported  desired  until 
Feb.  1,  by  Board  Control,  for  construct- 
ing sewers  in  Cawthra,  Lloyd,  Campbell 
and  Gilmour  Aves.    Connolly  and  Dundas 

Sts. 


PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

Boston.  Mass.  —  Following  are  bids 
opened  Jan.  25  by  Commissioner  of  Public 
Works  for  building  concrete  sewer  in 
Frankfort  Street.  East  Boston:  J.  J. 
Coughlin  Company.  43  Tremont  Street. 
$32,886:  Peter  W.  Hill.  97  Proctor  Street, 
Roxbury,  $34,235;  A.  Cafalo,  316  Belgrade 
Avenue,  West   Roxbury,    $34,475. 

♦Youngstown,  Ohio. — Contracts  for  con- 
structing the  Youngstown  &  Southern 
District  sewers  awarded  .Ian.  19  as  fol- 
lows by  Director  Public  Service;  Section  ], 
to  R.  &  O.  J.  Gradv,  $7,560:  Sections  2 
and  3.  to  Miller  Bros.,  at  $20,503  and  $33.- 
426  respectively,  and  Section  4,  to  Clyde 
Harris,  $29,110,  all  of  Youngstown. 

♦Vincennes,  Ind. — Contracts  for  con- 
structing sewers  awarded  as  follows:  To 
James  M.  O'Donnell  of  Vincennes.  for 
constructing  storm  sewer  No.  3  at  $39,941; 
to  Independent  Construction  (Company. 
Terra  Haute,  for  storm  sewer  No.  4,  at 
$65,654. 

Lisbon,  Iowa, — Following  are  four  low- 
est bids  opened  Jan.  18,  by  Town  for 
constructing  sanitary  sewer  system:  M. 
S.  Jack.son.  Cedar  Rapids.  $26,226:  M. 
McEUgot,  Evanston,  $26,531;  Dearborn 
Construction  Company,  Waterloo,  $26,857, 
and  Intermountain  Bridge  &  Construc- 
tion Company,  Tecumseh,  Neb.,  $27,360. 
Contract  for  sewage  disposal  plant  and 
outlet  sewers  awarded  Percy  C.  Smith, 
Cedar  Rapids,  at  $8,550.  T.  R.  Warriner, 
Engr.,  Cedar  Rapids. 

♦  Little  Rock,  Ark.— Contract  for  con- 
structing sewer  in  Sewer  District  No.  81 
awarded  Nick  Peay  Construction  Com- 
pany at   $9,685. 

Houston,  Tex. — Following  are  two  bids 
opened  Jan.  17,  by  City  Commissioners  for 
extension  of  42-in.  Scott  Street  sanitary 
.sewer:  Horton  &  Horton,  Houston,  $118,- 
885;   Freund   &  Quay,   $132,435. 


PROPOSED     WORK. 

Ambler,  Pa. — Borough  Council  has  au- 
thorized a  bond  election  to  vote  $30,000 
bonds.  It  1.S  proposed  to  make  street  and 
sewer  improvements  and  purchase  auto- 
mobile   fire   apparatus. 

Johnstown,  Pa.— City  Council  appro- 
priated $30,000  for  new  sewers  and  ex- 
tensions during  1916. 

Summervllle.  Pa. — See  "Water  Works." 

Havre  de  Grace,  Md. — State  Board  of 
Health  has  ordered  city  to  make  certain 
changes  In  sewer  system  costing  $25,000. 

Hampton,  Va. — Plans  being  prepared 
for  a  sewage  disposal  plant.  Address  City 
Clerk. 

Mllledgeville,  Ga. — State  Supervisor  of 
Roads,  T.  P.  Stanley,  Atlanta,  has  been 
surveying  for  a  sewerage  system  for  the 
state  institutions  here,  including  State 
Farm,  State  Sanitarium  for  Insane  and 
State  Reformatory. 

Savannah,  Ga. — The  tentative  plans  for 
the  expenditure  of  the  $400,000  drainage 
bonds  provide  for  the  construction  of  all 
laterals  and  submains  that  are  needed  or 
will  be  needed  In  the  near  future  within 
the  city  limits  and  for  construction  of  a 
trunk  sewer  ior  both  storm  water  and 
sanitary  sewerage  in  West  Savannah. 

Jacksonville,  Fla. — L.  D.  Smoot.  Com- 
missioner of  Public  Works,  is  preparing 
specifications  and   will  let  contracts  soon 


BIOS     DESIRED. 

New  York.  N.  Y.— Until  Feb.  3.  by 
Douglas  Mathewson.  Pres.  Bronx  Bor- 
ough, for  constructing  sewers  and  appur- 
tenances in  portions  of  east  side  of  Cro- 
tona  Park,  Merriam  Avenue  and  W.  170th 
Street,  also  Improving  portions  of  Odell 
Street.     Total   security   $5,050. 

Philadelphia,  Pa,— Until  Feb.  2,  by  Geo. 
E.  Datesman.  Dir.  Pub.  Wks.,  for  follow- 
ing: Sch.  A.  branch  sewer  in  Second 
Street:  Sch.  B.  reconstructing  old  inlets; 
Sch.  C.  new  lateral  inlets,  etc.,  and  Sch. 
D,    test    borings. 

Cleveland,  Ohio.— Until  Feb.  3,  by  the 
city  purchasing  division,  for  a  brick  sew- 
er, 24  to  48  in.,  in  Prospect  Avenue,  be- 
tween E.  Twenty-second  and  Fortieth 
Streets;  estimated  cost  $50,000.  Robert 
Hoffman  is  city  engineering  Comrais-. 
sloner. 

East  View,  Ohio.— I'ntil  Feb.  24  by 
Charles  Vek,  Village  Clk..  for  constructing 
storm  and  sanitar.y  sewers  in  Kinsman 
Road.  Engineers.  F.  A.  Pease  Engineer- 
ing Co.,  804  Marshall  Building,  Cleveland. 

Shaker  Heights,  Ohio. — Reported  desired 
until  Feb.  8.  by  Carl  L.  Palmer,  Village 
Clerk,  First  National  Bank,  Cleveland,  for 
constructing  storm  and  sanitary  sewers 
In   Shaker  Boulevard. 

Youngstown,  Ohio.  —  Reported  desired 
until  Feb.  4  by  Harry  Parrock.  Dir.  Pub- 
lic Ser\'ice.  for  8800  ft.  18.  24.  26  and  4S-ln. 
vitr.  pipe  sewers  on  Dennick  Avenue.  F. 
-M.  Lillie,  City  Engr. 


BRIDGES 


PROPOSED     WORK. 

A'nsonia,  Conn. — A  two  65-tt.  span  con- 
crete bridge  is  to  be  constructed  on  Di- 
vision Street,  at  a  cost  of  $116,000.  V. 
B.  Clarke,  City  Engineer. 

Ogdensburg,  N,  Y.— Common  Council 
considering  constructing  a  viaduct  over 
New  York  Central  tracks  adjoining  the 
concrete  bridge  in  Lafayette  Street. 

Lynchburg,  Va.— Bridge  1700  ft.  long 
and  costing  approximately  $300,000.  is  to 
be  constructed.  B.  H.  Davis  of  .New 
York.  Consulting  Engineer;  Joseph 
Crawford  of  Roanoke,  Resident  Engineer. 

Jackson,  Ala. — Con8tru.?iion  of  a  bridge 
over  Tombigbee  River  at  Jackson  is  con- 
templated by  John  Craft  and  L.  C.  Iivine 
Mobile:     W.     D.     Marrigan,     Pulton,    and 
Frank   \V.   Boykin,   Calvert. 

Memphis,  Tenn.— Construction  of  a  via- 
duct at  McLemore  Avenue,  near  Rayboum 
Boule.,  over  tracks  of  Illinois  Central  and 
\azoo  &  Mississippi  Valley  R.  R  Co  is 
contemplated;  cost  about  $60,000. 

Dayton.  Ohio.— Bonds  for  following  pur- 
poses will  be  sold  Veb.  25  by  Hugh  E 
Wall,  City  Accountant:  $115,000  for  Keo- 
wee  Street  Bridge,  $130,000  for  fire  de- 
partment. $50,000  for  workhouse,  and  $9  000 
for    paiks    and    playgrounds. 


Elkhart,  Ind. — County  Commissioners 
and  the  city  ofticials  propose  constructing 
a  bridge  this  spring  on  Cassopolis  Street 
across  Christiana  Creek.  .\.  R.  Bemen- 
derfer,  Co.  Aud. 

Fort  Wayne,  Ind. — Steel  bridge  is  con- 
templated over  Spy  Run  Creek  at  Fourtii 
Street  costing  $7,000.  William  Johnson, 
Co.  Aud. 

Frank  M.  Randall,  City  Engineer,  di 
reeled  to  prepare  plans  for  repairing  Law- 
ton  Parii  Bridge,   recently'  destroyed. 

Indianapolis,  Ind. — Bridge  with  a  TO-ft. 
concrete  span  is  to  be  built  across  Pleas- 
ant Run  at  Villa  Avenue.  B.  J.  Jeup, 
City  Engineer. 

Marlon,  Ind, — Two  concrete  bridges  are 
to  be  constructed  over  Boots  Creek  by 
Board    of   Public   Works. 

Petersburg,  Ind. — Public  Service  Com- 
mission at  Indianapolis  directed  Wra. 
J.  Jackson  receiver  of  Chicago  &  East- 
ern R.  R.  Co.,  to  reconstruct  steel  bridge 
over  White  River,  4  miles  north  of  Peters- 
burg. 

Des  Moines,  Iowa, — City  Council  di- 
rected plans  and  specifications  be  pre- 
pared for  North  Street  bridge;  estimated 
cost   $200,000. 

Construction  of  a  bridge  at  Grand  Ave- 
nue reported  contemplated.  East  Des 
Moines  Commercial  Club  said  to  be  inter- 
ested. 

Clovis,  N.  M. — Construction  of  three 
bridges  over  Deep  Arroyos  north  of  Clovis 
is  contemplated  by  county. 

Salem,  Ore. — Plans  have  been  prepared 
as  follows  for  bridges  by  State  Engineer's 
Department:  Reinforced  concrete  bridge 
to  cross  Jackson  Creek.  Jackson  County; 
steel  structure  over  Willamette  Slough; 
plans  for  number  of  small  structures  in 
Douglas  County  are  nearing  completion: 
reinforced  concrete  viaduct,  200  ft.  long, 
for  Lane  County;  two  reinforced  bow 
string  structures  for  Crook  County. 

Oakland,  Cal. — Alameda  County  Bd. 
Supei-visors  taking  steps  to  construct  a 
bascule  bridge  between  Oakland  and 
Alameda. 

Holbrook,  Arli. — Citizens  of  county 
voted  Jan.  11  $68,000  bonds  for  steel 
bridge.  Charles  E.  Perkins,  County 
Engineer. 

BIDS      DESIRED. 

Maine.— Until  Feb.  10.  by  State  High- 
w-ay  Commission,  Augusta,  for  steel  high- 
\vay  bridge.  263-ft.  span,  over  Sandy 
River  at  New  Sharon. 

Clay,  W,  Va. — Repoi-ted  desired  until 
Feb.  19  by  D.  A.  Brawley.  Pres.  County 
Court,  for  constructing  steel  highway 
bridge  with  masonry  foundation  between 
two  counties  across  Elk  River.  Frank  G. 
Curdette.   Co.   Road  Engr.,   Charleston. 

HInton,  W.  Va.— Until  Feb.  12  by 
County  (Jourt  at  Hinton  for  constructing 
a  400  ft.  bridge  across  Greenbrier  River. 
Both  steel  and  concrete  will  be  consid- 
ered. For  further  information  apply  to 
State  Bureau.  Morganto»-n.  R.  P. 
Davis,  Engineer. 

Miami,  Fla. — Until  Feb.  17  (extension  of 
date)  by  W.  B.  Moore,  City  Clk.,  for  con- 
structing two  bridges  over  Miami  River — 
one  at  Tw-elfth  Street  and  the  other  at 
Avenue  D:  each  bridge  to  consist  of  a 
bascule  span  of  structural  steel,  with  ap- 
proaches on  either  side,  of  reinforced  con- 
crete arches  or  girders.  Harrington, 
Howard  &  Ash,  Consulting  Engrs.,  1012 
Baltimore  Avenue,  Kansas  City,  Mo. 

Harrlman,  Tenn, — Reported  desired  un- 
til Feb.  14  by  County  Commissioners, 
Kingston,  for  constructing  concrete  bridge 
over  Emory  River  at  Harriman;  probable 
cost  $60,000. 

Cleveland,  Ohio.— Until  Feb.  9,  by  Boaid 
County  Commissioners  (E.  G.  Krause. 
Clk.),  for  bridge  work  and  culvert  exten- 
sions iier  report  No.  3672. 

Illinois.— By  the  State  Highway  Com- 
mission for  constructing  the  following 
bridges: 

Until  Feb.  1: 

Monticello,  Mackville  Bridge.  100-ft. 
span.  16-ft.  roadway.  Unity  Township. 
Engineei-'s  estimate.  $2,970.  T.  J.  Ander- 
son. Co.  Supt. 

Until  Feb.   15: 

.Salem,  Parill  Bridge,  reinforced  con- 
crete. 25-ft.  span,  16-ft.  roadway,  Mea- 
cham  Township.  Engineer's  estimate, 
$1,200. 

Brewery  Hill  Bridge,  reinforced  con- 
crete. 40-ft.  span.  20-ft.  roadway.  Cen- 
tralia  Township.  Engineer's  estimate, 
$4,060. 

Hodges  Bridge,  reinforced  concrete,  20- 
ft.  span,  16-ft.  roadway.  Racoon  Town- 
shijt.      Engineer's  estimate,   $1,005. 

Tluirman  Bridge,  reinforced  concrete, 
35-ft,  span.  16-ft.  roadway.  Salem  Town- 
ship.    Engineer's  estimate.  $2,120. 

Tom  Deadmond  Bridge,  repairing  exist- 
ing steel  superstructui-e  and  constructing 
new  reinforced  concrete  substructuie  in 
Odin  Township.  Engineer's  estimate. 
$3,540. 

Benson  Bridge,  reinforced  concrete,  3.-i- 
ft.  span.  16-ft.  roadway,  between  Alma 
and  Stevenson  Townships.  Engineer's 
estimate.   $1,640. 

Christie  Bridge,  reinforced  concrete.  26- 
ft.  span.  16-ft.  roadway.  Pakota  Town- 
ship.    Engineer's  estimate,   $1,200. 

Shields  Bridge,  either  reinforced  con- 
crete  or  steel    I-beam    bridge.   35  or  32-fI. 
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span.  Id-fl.  roadway,  luka  Township. 
Engineer's  estimate,  concrete  bridge,' 
$2,100;  I-beam  on  creosoted  timber  struc- 
ture, $SI80.     Lee  S.  Trainor,  Co.  Sunt. 

Feb.    12: 

-loliet.  Goodspeed  bridsre.  reinforced  con- 
crete, 40-ft.  span,  2B-ft,  roadway,  Joliet 
Township.      Engineer's   estimate  $2,575. 

Milwaukee,  Wis. — Reported  desired  until 
Feb.  7  by  Louis  G.  Widule.  Co.  CI1<..  for 
constructiner  bridge  over  Milwaukee  River 
on  Silver  Spring  Road. 

Hampton,  Iowa, — Reported  desired  un- 
til Jan.  XI  by  County  Auditor  for  con- 
structing bridge:   estirhated  cost  $10,000. 

St.  Cloud,  Minn,— Until  Feb.  15,  by  Geo, 
G.  Magnuson.  City  Clerk,  for  construct- 
ing creosote  block  floor  818  ft.  long  and 
20  ft.  wide  on  Tenth  Street  bridge  across 
Mississippi    River. 

Falrbury.  Neb. — Until  March  10  by 
County  Commissioners  for  constructing 
bridges  for  1916.  CIvde  Marthias,  County 
Clerk. 

York.  Neb.— Until  Feb.  9,  by  A.  H. 
Beck.  County  Clerk,  for  constructing 
steel   and    concrete   bridges   during   1916. 

Dickinson.  N.  D. — Reported  desired  until 
Feb.  23  by  County  Commissioners  for  con- 
structing steel  bridges  during  1916,  rang- 
ing in  length  from  in  to  32  ft.  .T.  L. 
Hughes,  County  Auditor. 

Jamestown.  N.  D. — Until  Feb.  15.  by 
Andrew  Biewett.  Co.  Aud.,  for  corrugated, 
ffalv.inized,  steel  metal  culverts,  12  to  60 
in.,    for  vear   1916. 

Until  Feb.  16  by  Andrew  Biewett,  Co. 
Aud..  for  constructing  five  short  span  steel 
bridges  and  reinforced  concrete  abutments 
in  Stutsman  County. 

LIvlnpston.  Mont. — Until  Feb.  9.  by 
Board  County  Commissioners  (Chas.  A. 
Burg.  Clerk),  for  furnishing  steel  and  de- 
Hverintr  same  from  railroad  station  at 
Springdale  to  bridge  site  across  Yellow- 
stone River  for  a  100  ft.  span. 

Austin.  Tex. — Until  Feb.  7  by  City 
Clerk  for  constructing  five  reinforced  con- 
crete arch  bridges  and  one  masonrv  arch 
bridge  across  'Waller  and  Shoals  Creeks. 
Bnrtlett  *  Ranney,  Inc..  Consulting 
Engrs.,  San  Antonio  and  Dallas. 

Wenatchee,  Wash.- Until  Feb.  S  bv  T 
L.  Ross.  Co.  Aud..  for  constructing  steel 
bridge  over  "U'enatchee  River;  nrobable 
cost  $12,000.     Fred.   A.  'Warren,   Co.   Engr. 

Ventura,  Cal.— Until  Feb.  3  by  Clerk 
Board  Supervisors  for  constructing  four 
bridges  as  follows:  Saticoy  bridge.  6 
.spans,  each  129  ft.  long;  Casitas  bridge, 
consisting  of  one  100  ft.  combination  steel 
and  timber  snan  bridge,  and  La  Crosse 
bridge,  one  150  ft.  combination  steel  and 
timber  span. 

Ventura,  Cal. — See  "Miscellaneous." 

Lachute,  Que. — Reported  desired  until 
Feb.  2,  by  John  A.  Rice,  Secy.-Treas.,  for 
constructing  steel  bridge  on  cement  abut- 
ments  over  North  River. 

Lonesborough,  Ont. — Until  Feb.  3,  by 
Council  of  Hullett  Township  (James 
Campbell,  Clerk),  for  constructing  a  steel 
60  ft.  long  and  16  ft.  roadway,  with  ce- 
ment floor  built  on  cement  abutments, 
over  the  Walkerburn  Creek,  5  miles  north 
of  Lonesborough. 


PRICES     AND     LETTINGS. 
•kindicatea  award  of  contract. 

Boston,  Mass.  —  Following  are  bids 
opened  Jan.  24  bv  Department  of  Public 
Works  for  building  foot  bridge  at  Cove 
Street.  East  Boston;  Boston  Bridge 
'Works.  IS  Temple  PI..  Boston,  $8,626; 
Penn  Bridge  Company,  Boston,  $8,890; 
McClintock-Marshail  Company,  68  Devon- 
shire  Street,    Boston,    $9,483. 

♦Pittsburgh,  Pa. — Contract  for  con- 
structing bridge  at  New  Market  House 
in  Diamond  Street  awarded  Henry  Shenk 
Company.  Pittsburgh,  at  $9,428.  Robert 
Swan,  Director  Department  Public  "Works. 

♦  Berkeley  Springs,  W.  Va. — Contracts 
for  constructing  two  concrete  arch 
bridges  (bids  opened  Jan.  14)  awarded 
Luten  Bridge  Company,  York,  Pa.,  at  $4,- 
385,  80  ft.  span,  and  $2,290  for  60  ft.  span. 
Roland  P.  Davis.  Bridge  Engineer,  West 
"Virginia  State  Road  Bureau,  Morgan- 
town,  'W.   Va. 

♦  Newland,  N.  C. — Contract  for  bridge 
work  in  Avery  County  awarded  as  follows: 
Ten  small  bridges,  to  Roanoke  Bridge 
"Works,  Roanoke,  Va.;  eight  reinforced- 
concrete  bridges  to  Luten  Bridge  Com- 
pany, Knoxville,  Tenn.  George  C.  Love, 
Engineer,    Pineola,    N.    C. 

♦  Detroit,  Mich. — Following  are  three 
lowest  bids  opened  by  Commissioner  Fen- 
kell  for  constructing  temporary  bridge  to 
Belle  Isle,  plans  submitted  by  city  engi- 
neer: Candler  Dock  &  Dredge  Co.,  De- 
troit. $95,733  (awarded  contract):  Great 
Lakes  Dredge  &  Dock  Co.,  Monroe  Build- 
ing, Chicago,  111,.  $117,876,  and  George  R, 
Cooke.  Detroit  (two  bids),  $105,990  and 
$99,990. 

♦  Knoxville,  Iowa. — Contract  for  con- 
structing county  bridges  awarded  as  fol- 
lows: To  International  Steel  &  Iron 
Company,  Evansvllle,  Ind..  for  four  truss 
bridges  and  eighteen  beam  brids'es  at 
$34,319:    to    Thor    Construction    Company, 

Cedar   Fails,    for   twenty-four   culverts  at 


$11,520,  and  to  J.  P.  Riddle.  Creighton. 
Neb.,  bridges  costing  $30,212.  W.  P. 
Price,    County   Engineer. 

♦  Lowry,  Mont. — Contract  for  construct- 
ing a  county  combination  wood  truss 
bridge  over  Sauk  River  near  Lowry 
awarded  United  States  Bridge  Company 
of  Great  Falls  on  percentage  basis,  cost 
not  to  exceed  $4,500. 


PAVING  AND  ROADS 


PROPOSED     WORK. 

Watertown,  N.  Y. — Common  Council 
voted  to  repave  southerly  half  of  Public 
Square  from  State  Street  to  Stone  Street 
and  Franklin  Street,  between  Public. 
Square  and  Goodale  Street,  with  creosote 
wood  block  pavement  on  concrete  base.  E. 
S.    Sayles,    City   Engineer. 

Collingswood,  N.  J. — Election  will  be 
held  in  the  spring  to  vote  on  paving 
Haddon  Avenue  with  brick  or  Belgian 
block  at  a  cost  of  about  $75,000.  J. 
Remington,  Engineer,  Haddonfleld;  W. 
Hambrecht,  Jr.,  Clerk. 

Wilmington,  Del. — Street  and  Sewer  De- 
partment is  considering  paving  36  squares, 
contract  to  be  let  during  spring. 

Washington.  D.  C.  —  House  passed 
Shackleford  Good  Road  bill  appropriating 
$25,000,000  to  aid  the  States  in  improving 
their  post  roads. 

Lynchburg,  Va. — Contract  will  be  let  in 
about  two  months  for  repaying  Main 
Street,  double  tracking,  underground 
wires  in  conduits,  railway  company  con- 
tributing toward  cost;  approximate  cost 
$100,000.     H.   L.   Shaner,   City   Engineer. 

Warrenton,  Va. — Citizens  of  'Warrenton 
and  automobilists  of  Washington  have 
formed  the  Warrenton  and  Fairfax  Turn- 
pake  Company,  Inc.,  and  will  take  over 
the  old  Alexandria-Warrenton  pike  grade 
and  surface  the  road.  Probable  cost  $50,- 
000.  J.  Donald  Richards,  Secy.  Company, 
Warrenton. 

Charleston,  W.  Va. — Contract  will  be 
let  about  April  1  for  15.000  sq.  yd.  brick 
paving  to  cost  $35,000.  J.  M.  Clark,  City 
Engineer. 

Wellsburg,  W.  Va. — Citizens  of  Brooke 
County  will  vote  on  issue  of  $300,000  bonds 
for   constructing  roads. 

Amerlcus,  Ga. — Reported  election  soon 
to  be  held  to  vote  $30,000  bonds  for  street 
work   and    improvements. 

KIssimmee,  Fla. — Only  one  bid  received 
Jan.  3  for  constructing  one  mile  of  sand 
asphalt  road,  and  it  was  rejected.  J.  L. 
Overstreet,    Clerk    County   Commissioners. 

Tallahassee,  Fla. — Paving  bonds  for 
$100,000  will  be  sold  Feb.  21  by  County 
Commissioners.     O.  C.  Van  Brunt,  Clk, 

Hammond,  La. — City  Council  voted  in 
favor  of  spending  $20,000  for  paving 
streets. 

Bltoxl,  Miss.  —  (^itizens  of  Harrison 
County  (Gulport  County  seat)  voted  $640,- 
000  bonds  for  cqnstructing  brick  highway 
26  miles  long  from  Biioxi  to  Christian. 

Canton,  Miss. — Road  bonds  for  $80,000 
will  be  sold  Feb.  7  bv  Board  Supervisors. 
D.  C.  McCool,  Clk. 

Ashland  City,  Tenn. — Election  to  be  held 
March  21  to  vote  on  paving  110  miles  of 
Public  Pike.  .Address  S.  L.  Harper. 
County  Court  Clerk. 

Cleveland,  Tenn. — Reported  the  Bradley 
County  Court  considering  spending  $50,000 
for  road   improvements. 

Centervllle,  Tenn. — Citizens  of  Hickman 
County  will  on  March  1  vote  on  issue  of 
$200,000  bonds  for  constructing  good 
roads. 

Georgetown.  Ky. — Citizens  of  George 
County  voted  $100,000  bonds  for  recon- 
structing roads. 

Cincinnati,  Ohio.— City  Council  Jan.  IS 
authorized  issue  of  $280,000  bonds  for  re- 
pairs to  streets,  sewers,  bridges  and  via- 
ducts. The  greater  portion  will  be  spent 
on  macadam  streets.  In  July  another 
bond  issue  of  approximately  $200,000  will 
be  authorized  for  the  same  purpose. 
Frank  S.  Krug,  City  Engineer. 

City  Council  authorized  a  bond  issue  of 
$34,400  for  improving  Reading  Rd. 

Maryvllle,  Tenn. — About  $100,000  road 
improvement  bonds  sold  by  Blount  County. 

Washburn,  Tenn. — About  $200,000  is  to 
he  spent  by  Grainger  (bounty  for  road  im- 
provements. 

Culver,  Ore. — County  will  let  contracts 
during  summer  for  constructing  30  miles 
of  highway  costing  $15,000.  Walter  M. 
Eaton,  County  Engineer. 

Ohio. — State  Highway  Department  Co- 
lumbus, intends  constructing  4  miles  of 
water  bound  macadam  road  from  Coshoc- 
ton to  West  Lafayette.  Contract  will 
probably  be  let   in  July. 

Ravenna,  Ohio — Ravenna-Edlnburg  Rd.. 
2.4  miles,  and  Cleveland-Kent  Rd.,  2.7 
miles,  are  to  be  improved  by  County  (iom- 
missioners  with  state  aid. 


Steubenvllle,  Ohio.  —  County  Commis- 
sioners voted  $24,000  bonds  for  construct- 
ing Ohio  River  market  road. 

Wooster,  Ohio. — West  Salem  Street  pav- 
ing  bonds  amounting   to  $24,000  sold. 

Boonvllle,  Ind. — Bd.  County  Commis- 
sioners considering  constructing  31  miles 
macadam  roads;  cost  about  $100,000. 

Greencastle,  Ind. — Paving  bonds  for 
$31,600  will  be  sold  Feb.  7  by  H.  H.  Run- 
\'an,  County  Treasurer. 

Fort  Wayne,  Ind. — County  will  construct 
a  double-track  road.  10-tt.  macadam, 
11,400  ft.  long,  cost  $12,059;  10,862  ft,,  9 
ft.  wide,  cost  $12,790;  10,312  ft.,  14  ft. 
wide,  cost  $14,038.  William  Johnson,  Co. 
Aud. 

Goshen,  Ind. — City  Council  voted  to  pave 
Seventh  and  Third  Streets  during  sum- 
mer;  cost  about   $75,000. 

Indianapolis,  Ind. — Street  and  sidewalk 
improvements — paving  streets — will  take 
in  all  sections  of  the  city,  it  has  been  an- 
nounced. Largest  work  now  planned  in- 
volves entire  district  north  of  Fall  Creek, 
east  of  College  Avenue  and  south  of 
Thirty-eighth  Street.  Plans  also  are  be- 
ing prepared  by  City  Engineer  for  per- 
manently improving  all  of  the  avenues 
leading  into  Indianapolis.  These  thor- 
oughfares will  connect  with  the  outlying 
roadways.     B.   J.   T.   Jeup.   City  Engineer. 

VIncennes,  Ind. — Contract  will  be  let 
.ibout  April  1  bv  H.  T.  Watts.  City  En- 
gineer, for  150.000  yd.  asphalt  and  65.000 
sq.  yd.  brick  pavement  on  portions  of  va- 
rious streets,  including  Second.  Seventh, 
Eighth,  Church.  Vigo  and  Perry  Streets, 
with  50,000  ft.  combined  curb  and  gutter. 
Cost  $400,000. 

Wllllamsport,  Ind. — Paving  bonds  for 
$66,820  will  be  sold  Feb.  1  by  E>nest  Grey, 
County  Treasurer. 

Sault  Ste  Marie,  Mich.— About  $100,000 
road  improvement  bonds  sold  by  County 
Board  of  Supervisors. 

St.  Johns,  Mich. — Citizens  of  Clinton 
County  will  this  spring  vote  on  issue  of 
$100,000   bonds  for  road   Improvements. 

Anna,  III. — City  contemplates  laying 
about  ?40.000  worth  of  street  paving  this 
season.     J.  J.   Waltman.   City   Engineer. 

Bloomlngton,  III. — City  Engineer  in  a 
report  submitted  to  Board  of  Local  Im- 
provements estimates  cost  of  paving 
Madison  Street  with  brick,  at  $12,642. 

Edwardsvllle.  111. — Township  Hiehway 
Commission  will  spend  $16,000  on  road  Im- 
provements  during  1916. 

Fairfield,  III.  —  Contract  will  he  let 
about  Ma.v  1  by  A.  J.  Poorman,  Mayor, 
for  about  30,000  yds.  of  brick  paving  and 
cement  curb  and  gutter. 

Sterling,  III.— Paving  of  Lincoln  High- 
way through  Sterling  Township  with 
brick,  about  2^4  miles,  is  contemplated. 
V.  N.  Taggett,  County  Superintendent  of 
Highways. 

Madison,  Wis. — Contract  will  be  let 
about  March  15  for  60,COO  sq.  yd.  sheet 
asphalt  or  asphalt  concrete  on  Dunning. 
Oakridge.  Rowley.  Roby  and  Johnson 
Streets,  and  40,000  lin.  ft.  combined  gut- 
ter and  curb.  Cost  $150,000.  E.  E. 
Parker.   City  Engineer. 

Waukesha,  Wis. — Paving  with  asphalt 
macadam  about  10,000  sq.  yd.  on  Beech- 
wood  Avenue,  the  Strand  and  Wisconsin 
Central  Avenue,  including  7000  lin.  ft. 
combined  cement  CJrb  and  costing  $15,000 
is  contemplated.  William  Powrie,  (iity 
Engineer. 

Creston,  Iowa. — City  Council  is  con- 
sidering construction  of  about  100.000  yd. 
of  street  paving  and  75,000  ft.  curbing. 
Various  types  of  pavement  under  con- 
sideration. Theo.  S.  DeLay.  City  Engi- 
neer; Carl  Davenport,  City  Clerk. 

West  Liberty,  Iowa. — Benton  R.  Ander- 
son. Engineer.  Marion,  is  preparing  plans 
and  specifications  for  about  35  blocks  of 
paving  and  28,000  lin.  ft.  curb  and  gutter. 

Minneapolis.  Minn. — The  City  Council 
has  authorized  the  recommendation  of  the 
Paving  Committee  and  will  spend  $1,060.- 
000  for  new  paving  during  the  season  of 
1916. 

Park  Board  is  considering  the  paving  of 
Minnehaha  Boulevard  between  Lake  Har- 
riett and  the  Mississippi  River,  a  distance 
iif  aV»out  6  miles. 

McCook,  Neb. — City  contemplates  pav- 
ing about  seven  blocks  of  the  business 
district  In  the  spring  with  fiber  brick  for 
the  slopes  and  concrete  for  the  level  sur- 
face.    J.    W.   Chase.   City  Engineer. 

Billings,  Mont. — Citizens  of  Yellowstone 
County  on  March  4  will  vote  $175, ()00  bonds 
(or  constructing  highways. 

Billinps,  Mont. — Election  to  be  held 
March  4  to  vote  $175,000  bonds  for  con- 
structing roads.  .Address  County  Com- 
missioners. 

Amarlllo,  Tex. — Two  miles  of  paving 
costing  about  $40,000  for  city's  portion  Is 
to  be  laid  tiiis  vear.  contract  to  be  let 
after  April.     -M.  H.  Hardin,  City  Engineer. 

Bartlett.  Tex.— Citizens  voted  $24,000 
street   improvement  bonds. 

Orange,  Tex. — See  "Hydraulic  Construc- 
tion and   Kiver  Improvements." 


Taylor,  Tex.— An  election  Is  to  be  held 
Feb.  15  to  vote  $50,000  bonds  for  street 
paving.  Fifth,  Sixth,  Seventh  and  Vance 
Streets  are  to  be  paved  with  asphalt  con- 
crete at  a  cost  of  about  $100,000.  W.  E. 
Dozier,  Engineer,  Taylor;  G.  V.  Hyde, 
City  Clerk. 

Tyler,  Tex.— Citizens  voted  $100,000 
bonds  for  finishing  the  uncompleted  road 
In  Tyler  Road  DIst. 

Fort  Collin*,  Colo. — Contract  will  be  let 
in  March  or  April  for  21,500  sq.  yd.  con- 
crete pavement,  costing  $30,000.  Frank 
P.   Goeder,   City  Engineer. 

Pueblo,  Colo. — Contract  will  be  let  about 
April  for  paving  Court  Street  and  Grand 
Avenue  Paving  District,  requiring  41,000 
sq.  yd.  bltulithlc  pavement;  23,600  lin.  ft. 
combined  curb  and  gutter.  D.  P.  Gay- 
mon,    City   Engineer. 

Albuquerque,  N.  M. — State  Highway 
Commission  has  been  authorized  to  im- 
prove road  from  Glorleta  to  Santa  Fe. 
Address  State  Engineer,   Santa  Fe. 

Chehalis,  Wash.— County  Engineer  John 
Neville  reports  State  Highway  Commis- 
sioners have  approved  plans  for  construct- 
ing two  miles  and  600  ft.  of  concrete  road- 
wav  to  be  laid  this  spring,  one  to  com- 
plete road  from  Centralla  to  Thurston 
County  line,  16  ft,  wide,  and  the  other  1 
mile  southeast  to  Chehalis. 

Colfax.  Wash.— About  $140,000  is  to  be 
spent  for  highway  Improvements  during 
1916  bv  Whitman  County.  John  M.  Mc- 
Graw,  County  Engineer. 

Ephrata,  Wash.— About  $30,000  Is  to  be 
spent  by  County  Commissioners  for  con- 
structing 17-mile  road. 

Seattle,  Wash.— Plans  and  specifications 
presented  to  Bd.  Public  Wks.  by  A.  H. 
Dimock.  City  Engineer,  for  paving  Warren 
Avenue,  cost  $45,000.  and  W.  McGraw 
Street,   with  asphalt,   $110,000. 

Citv  Engineer  A.  H.  Dimock  estimates 
cost  of  improving  Thirteenth  Avenue  at 
$19,483.  „       ,, 

City  Council  considering  pavmg  3  miles 
Beacon  Avenue  with  asphalt,  cost  $203,000. 

Benson  Street  is  to  be  paved  with  as- 
phalt and  brick  block  at  a  cost  of  $180.- 
853  and  to  include  23.755  lin.  ft.  concrete 
curb,  127.000  cu.  yd.  earth  fill.  etc.  A.  H. 
Dimock.  City  Engineer;  address  Board  of 
Public  Works. 

Tacoma,  Wash. — It  is  proposed  to  con- 
struct s  miles  of  17-(t.  highway  (Paciflc 
Highway  and  National  Park)  at  a  cost  ol 
$120,000.  David  H.  White.  County  Eng.- 
neer. 

Pendleton,  Ore.- About  $24,503  Alta 
Street  improvement  bonds  sold  by  City 
Council. 

Los  Angeles,  Cal. — The  County  Road 
Department  plans  following  work  in  1916. 
using  concrete  unless  otherwise  stated. 
(Constructing  Sections  "B"  to  "G."  inclu- 
sive, in  all  about  30  miles  of  Mint  Canyon 
Road,  at  a  total  cost  of  $350,000:  Pico 
Street  extension.  3.5  miles.  $42,000;  Work- 
man Mills  Road.  6.59  miles.  $79,000;  Olive 
Street  R.  35.  2.12  miles,  $26,490  (contract 
to  be  let  in  March) :  Norwaik  Puente  Mills 
Road,  3.62  miles.  $58,403  (contract  to  be 
let  about  March);  Artesia  .\ venue  R.  61. 
1.5  miles.  $18,000:  Artesia  Avenue  R.  102. 
3.48  miles.  $42,000:  Lexington  Gallatin 
Road  R.  103.  2.5  miles.  $30,000:  Barranca 
Street  R.  87.  1.4  miles.  $17,000:  Tenth 
Street-.\ntelope  Avenue  R.  93.  1..17  miles. 
$66,000:  "Wright  Road  and  Tweedy  Ruad 
R.    94.   2.94   miles.    $43,303:    Mesa   Drive    R. 

95.  2  miles.  $25,000;  Azusa  Street  R.  104. 
1  mile.  $12,000:  Grand  .Avenue-Ballon 
Avenue  R.  100.  2.36  miles,  $29,000.  Oiled 
macadam:  Vine  Avenue  R.  55.  2.62  miles. 
$30,594:  Sixth  Street  R.  59.  0.91  mile.  $18.- 
446;  Tenth  Avenue  and  Grand  View 
(curbs*.  2.21  miles.  $25,872.  Concrete  and 
macadam:  Rov  Avenue-Texas  Street  R. 
78.  1.28  miles.  "$15,500.  Other  streets  to  be 
improved    include   Willowbrook   Streets   R. 

96.  oiled  curb  sidewalk.  2.20  miles.  $48,214; 
Brown  Canyon  Road  R  97.  4  miles.  $40,000; 
Roosevelt  Avenue  and  Grand  Oaks  R.  96, 
0.3  mile.  $6,448;  Whittier  Avenue  R.  99. 
macadam  curb  and  gutter.  1.4  miles, 
$25,164. 

Strathmore.  Cal. — About  16  miles  of 
concrete  highway  in  Road  Improvement 
District  No.  1  will  be  ordered  by  Tulare 
County   Board  of  Supervisors. 

VIsatla.  Cal. — County  Supervisors  consid- 
ering constructing  paved  roads  through- 
out count.v.  Byron  Lovelace.  County  En- 
gineer. 

Ventura,  Cal. — County  secured  rights  of 
way  and  will  construct  state  highway 
through  county,  about  $250,000  available 
for  proposed  work. 

Nogales,  Ariz. — Road  bonds  amounting 
to  $51,000  will  be  sold  Feb.  7  by  Board  of 
••Supervisors. 

Caldwell,  Idaho. — Council  reported  con- 
.»iidering  macadamizing  12  miles  of  prin- 
cipal streets,  grading  and  sanding  -25 
miles  of  other  streets,  building  trunk 
sewer,  lowering  present  sewers,  etc.;  cost 
$12.i.00O. 

Lewlston,  Idaho. — Reported  Council  has 
authorized  paving  of  portions  of  C  and 
.Seventh  Streets,  at  a  cost  of  $12,000. 

Las  Vepas.  Nev.— Election  will  be  held 
to  vote  $50,000  bonds  for  constructing 
roads. 
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Wallace.  Man.— Road  bonds  for  {40,000  Milwaukee,  Wis. — Reported  desired  until 
win  be  soldFeo.  4  by  WiUiam  Whiteford,  Feb.  4  by  F.  G.  Simmons.  Commissioner  of 
Secy,  and  Treas..  Virden.  Public  Works   for  street  paving  for  year 

1916. 


BIOS     DESIRED. 

Johnson,  N.  Y.— Until  Feb.  21  by 
William  C.  Lewis.  Village  Clerk,  for  pav- 
ing with  brick  on  portion  of  Grand  Ave- 
nue. 

Camden,  N.  J.— Until  Feb.  7  by  Direc- 
tor Bbard  Chosen  Freeholders,  Camden, 
for  construction  of  Moorestown  Turnpike 
with  ^anite  block  and  bituminous  sur- 
face on  concrete  foundation,  about  29,637 
sq.  yd.  surface  pavement  and  foundation. 

-Mso  same  time  as  above  by  Stone  Road 
Committee  at  Court'  House,  Camden,  for 
constructing  the  Grenlock  Road,  bitumi- 
nous surface  on  macadam  foundation, 
about  13.782  sq.  yd.  surface  pavement; 
also  foundation,  and  10.000  cu.  yd.  excav. 
J.  J.  Albertson,  County  Engineer. 

Merchantvllle,  N.  J. — Until  Feb.  7  by 
John  Mickle,  Borough  Clerk,  for  paving 
of  tracks  and  3  ft.  each  side  on  portion  of 
Maple  Avenue  on  Moorestown  Pike,  with 
bituminous  and  granite  block  pavement 
on  concrete  foundation,  in  all  about  6864 
sq.  yd.  bituminous  surface  and  18,532  lin. 
ft.  granite  block.  4  ft.  wide.  J.  J.  Albert- 
son,  Engineer,  Camden. 

Baltimore,  Md.— Until  Feb.  2,  by  Board 
of  Awards,  care  of  Richard  Gwinn,  City 
Registrar,  for  furnishing  Belgian  or  gran- 
ite blocks,  during  the  year  1916.  R,  M. 
Cokksey.  Highway  Engr. 

Until  Feb.  2.  by  Paving  Commission, 
for  25,900  sq.  yd.  sheet  asphalt,  1V4  in.  top- 
ping, 1%  in.  binder.  5  in.  concrete  base; 
85,900  sq.  yd.  sheet  asphalt,  1%  in.  topping, 
1%  in.  binder,  6  in.  concrete  base;  vitri. 
block  paving  about  2510  sq.  yd.;  granite 
block,  repavlng.  10,410  sq.  yd.;  granite 
block  paving,  15,800  sq.  yd.;  3300  sq.  yd. 
mixing  and  placing  cement  grout  in  bal- 
last of  steam  railway  tracks. 

Baltimore,   Md.— See   "Miscellaneous." 

Bath,  W.  Va.— Until  Feb.  15  by  Town 
Council  for  approximately  15,000  sq.  yd. 
paving  with  necessary  curbing,  inlets, 
sewers,  etc.  Bids  desired'  on  6-in.  rein- 
forced concrete,  plain  concrete;  also  brick 
with  concrete  base.  J.  A.  Risinger,  May- 
or at  Berkeley  Springs,  'W.   Va.. 

Miami,  Fla. — Reported  desired  until 
Feb.  3  by  County  Commissioners  at 
Miami,  not  Jacksonville,  as  previously 
stated,  for  constructing  the  Tamiami 
Trail  through  Everglades  from  Miami  on 
Atlantic  Coast  to  Tampa  on  Gulf  Coast 
Road  will  be  about  25  feet  wide  with  a 
rock  surface  of  16  ft.  in  width. 

Camden,  Ala.— Until  Feb.  21  by  J.  N. 
Stanford,  Judge  of  Probate,  for  about  16 
miles  of  gravel  roads. 

Hamilton,  Ala. — Reported  desired  until 
Jan.  31  by  County  Commissioners  for 
graveling  10  miles  of  road. 

Huntsville,  Ala. — Reported  desired  un- 
til March  6  for  constructing  3%  miles 
macadam  roads.  M.  S.  Bingham,  Road 
Supervisor. 

Shaker  Heights,  Ohio.— Until  Feb.  6. 
by  Carl  L,.  Palmer,  Village  Clerk,  First 
National  Bank  Building,  Cleveland,  for 
paving  with  brick,  concrete,  asphalt  or 
Vitumlnous  macadam  in  Shaker  Boule- 
vard. B.  W.  Willard,  Village  Engr.,  804 
Marshall   Building,   Cleveland. 

Indiana. — By  County  Commissioners  for 
■constructing  roads  as.  follows: 

UnUl  Feb.  8: 

Mount  Vernon,  for  constructing  gravel 
roads  in  Black,  Lynn,  Robb,  Smith  and 
Center  Townships,  in  all  about  73,469  ft. 
respectively.     Joseph  R.  Haines,  Co.  Aud. 

Until  Feb.  23: 

Fort  Wayne,  for  constructing  macadam 
roads  in  Madison.  Monroe  and  Wayne 
Townships.     Will  Johnson,  Co.  Aud. 

Until  March  6: 

Portland.  Wilson  Frank  Road,  %  mile 
long,  paved  with  brick  on  6-ln.  concrete 
l)ase.  Probable  cost  $20,198.  Also  A.  S. 
Black  Road.     Probable  cost  $26,108. 

Lebanon,  Ind. — Until  Feb.  28  by  City 
Council  for  improving  of  West  Washing- 
ton Street,  including  paving,  constructing 
walks,  etc.,  at  a  cost  of  J12,757.  Walter 
Whitecotton,  City  Engineer. 

Chicago,  III,— Until  Jan.  31,  by  Depart- 
ment Public  Works  (W.  R.  Moorehouse. 
■Comr.  Pub.  'Wks.).  for  delivering  f.o.b.  to 
city  at  such  switch  tracks  as  designated 
by  Comr.  Pub.  'Wks.,  600,000  paving 
bricks. 

Galva,  III.— Until  Feb.  3  (change  of 
^ate).  by  Board  Local  Improvements 
(George  E.  Palmer,  Pres.),  for  10,000  sq. 
yds.  brick  pavement  on  concrete  base, 
sand  filler,  4000  sq.  yds.  brick  pavement 
■concrete  base,  bituminous  filler,  4000  cu. 
yds.  grading  and  5600  lin.  ft.  combined 
«urb  and  gutter. 

Oak  Park,  III.— Until  Feb.  1,  by  Board 
Local  Improvements  (B.  C.  Brandstadt, 
Secy.)  for  improving  portions  of  Elmwood, 
Humphrey,  Harvey  Avenues,  Adams  and 
other  streets. 

Manitowoc,  Wis. — Reported  desired  un- 
til Feb.  3,  bv  Board  Public  Works  (Henry 
F.  Kelly.  Chmn.).  for  paving  portions  of 
various  streeU  with  either  brick,  sheet 
asphalt,  creosoted  blocks  or  asphaltlc 
■concrete. 


Wausau,  Wis.— Until  Feb.  15  by  City 
Clerk  tor  furnishing  material  and  paving 
with  vitrified  brick  on  portions  of  Forest 
Street  and  Grand  Avenue,  in  all  about 
30,000  yd.;  also  for  concrete  curbing. 

Clinton,  Iowa. — Until  Feb.  8,  by  Frank 
W.  Leedham,  City  (Jlerk,  for  Improving 
streets  to  consist  of  22,246  sq.  yd.  vitr. 
block  paving,  1240  lin.  ft.  plain  curb,  6121 
lin.  ft.  curb  and  gutter.  J.  G.  Thome, 
City   Engr. 

Eldora,  Iowa.— Until  Feb.  14,  by  L.  J. 
Stout,  City  aerk,  for  11,979  sq.  yd.  Port- 
land cement  concrete  pavement,  4646  lin. 
ft.  curbing,  10,712  sq.  yd.  asphaltlc  con- 
crete pavement,  5068  lin.  ft.  curb.,  10,- 
712  sq.  yd.  bitullthic  pavement,  5068  lin. 
ft.  curb  and  gutter,  and  915  sq.  yd.  Port- 
land cement  concrete  pavement  on  alleys. 
E.   L.    Chamberlain,    City  Engineer. 

Duluth,  Minn.— Until  Feb.  5  by  Secre- 
tary Public  Works  for  paving  with  brick, 
asphalt,  concrete  or  bitullthic  Grand  Ave- 
nue, from  Twenty-eighth  to  Fifty-fourth 
Streets. 

Kansas  City,  Kan. — Reported  desired 
until  Feb.  14  by  F.  M.  Holcomb,  County 
Clk.,  for  grading  and  macadamizing  Rut- 
ledge-Lannon  Road. 

MInot,  N.  D. — Reported  desired  until 
Feb.  28,  for  approximately  24,844  sq:  yd. 
paving,  including  creosoted  wood  block. 
bitullthic,  reinforced -concrete  brick  and 
sandstone.     E.  J.  Thomas,  City  Engr. 

Washington.  —  Reported  desired  until 
Feb.  14,  by  William  B.  Roy,  State  High- 
way Commissioner,  Olympia,  for  con- 
structing 10-mile  section  of  the  Sunset 
Highway  between  Ellensburg  and  Vantage 
in  Kittitas  County,  involving  grading, 
drainage  and  clearing;  cost  $29,000. 

Wenatchee.  Wash,  —  Reported  desired 
until  Feb.  8  by  T.  L.  Ross,  County 
Auditor,  for  constructing  one  mile  of 
Permanent  Highway.  Fred.  A.  Warren, 
Co.  Engr. 

Hanford,  Cal. — Until  Feb.  7  by  Board 
of  Supervisors  for  furnishing  11,000  tons 
asphaltum. 

Santa  Monica,  Cal,— Until  Feb.  16,  by 
CSty  Clerk,  for  170,000  sq.  yds.  concrete 
pavement  on  Palisades  Beach  Road. 

Ventura,  Cal.— Until  Feb.  4,  by  County 
Board  Supervisors,  for  constructing 
Matilija  Canyon  Road,  about  6  miles  long, 
including  several  timber  bridges,  one  70 
ft.  long.    Estimated  cost,  $29,000. 

Globe,  Ariz. — Until  March  1  by  Board 
of  Supervisors  for  paving  Globe  and 
Miami  Highway,  approximately  six  miles. 
Roy  G.  Thomas,  County  Engineer,  Globe. 

PRICES     AND     LETTINGS. 

itindicates  award  of  contract. 

■^Connecticut. — Contract  awarded  by 
Chas.  J.  Bennett,  State  Highway  Commis- 
sioner, Hartford,  for  constructing  three 
sections  of  concrete  road  on  Stony  Creek. 
Indian  Neck  and  Short  Beach  Roads  in 
Brantford.  to  C.  W.  Blakeslee  &  Sons, 
New  Haven,   at  approximately  $63,000. 

■^Hartford,  Conn. — Contract  for  con- 
struction of  a  section  of  trap  macadam 
road  awarded  Frank  Arrigoni  &  Brother, 
Middletown,  at  $8,000. 

■A-Phlladelphla,  Pa. — Contract  awarded 
Edwin  H.  Vare.  Betz  Building,  for  pav- 
ing, constructing  sewers  and  building  in- 
lets on  Delaware  Avenue,  from  Mifflin 
Street  to  Snyder  Avenue,  at  $89,974. 

■A^FIorence,  S.  C. — Contract  for  con- 
structing 2^  miles  of  concrete  sidewalks 
(bids  opened  Jan.  11),  awarded  J.  R. 
Steel,  BennettsviUe,  at  83  cents  per  sq. 
yd.      C.    H.    Carlisle,    City   Engineer. 

Tort  Wayne,  Ind. — Lowest  bid  opened 
Jan.  17  by  Park  Commissioners  for  im- 
proving Rudlsill  Boulevard  was  submitted 
by  Grace  Construction  Company,  Fort 
Wayne,  $34,432,  for  paving  with  St.andard 
Oil  mixture  or  with  a  Bermudez  natural 
lake  pour. 

■y^Evanston,  III, — Following  are  unit 
figures  of  the  successful  bidder  tbids 
opened  January  17  by  Board  of  Local 
Improvement),  M.  Foley  Company,  Main 
.Street,  Evanston,  for  brick  paving:  por- 
tions of  Bridge  Street,  Payne,  Noyes 
Streets,  Country  Road  and  Dodge  Ave- 
nue, 30.000  Iln.  ft.  curb  ,  50  cts. ;  27,000  cu. 
yds.  grading,  20  cts.;  41.400  sq.  yds. 
paving,  $1.86:  1800  lin.  ft.  sewer,  60  cts.; 
56  catch  basins,  $30.00;  76  catch  basins 
adjusted,  $5.00:  8  manholes.  $24.00;  33 
manholes  adjusted,  $2.00:  26  valve  covers 
adjusted,  $2.00;  total,  $100,854.  Simpson, 
Bridge  and  Grant  Street,  Leon  Place  and 
Asbury  Avenue,  29,900  ft.  curbing,  50 
ots.:  198,866  cu.  yds.  grading,  18  cts.; 
40,500  sq.  yds.  paving,  !n.62;  1031  lin.  ft. 
sewer,  60  cts.;  98  catch  basins,  $30.00; 
52  catch  basins  adjusted,  $5.00;  8  man- 
holes, $23,00;  34  manholes  adjusted,  $2.00; 
25  valve  covers  adjusted,  $2.00;  total, 
$95,546. 

4rMllwaukee,  Wis.  —  Special  County 
Board  Committee  on  Highways  has 
awarded  contracts  aggregating  $251,470 
for    cement    to    be    used    In    constructing 


concrete  roadways,  including  one  to  Wil- 
bur Lumber  Company,  Milwaukee,  at  $34,- 
843  for  cement  to  be  used  in  Howell  Ave- 
nue. 

-^Ames,  Iowa.  —  Contract  for  paving 
with  bitullthic  (bids  opened  Jan.  17), 
awarded  Des  Moines  Asphalt  Company, 
Des  Moines.  A.  B.  Maxwell,  Clerk  Board 
Public  Works. 

■^Greenfield,  Iowa. — Contract  for  con- 
structing about  25,000  sq.  yds.  of  paving 
(bids  opened  Jan.  20)  by  H.  G.  Spooner, 
Town  Clerk,  awarded  Western  Improve- 
ment Co.,  Racine,  Wis.,  at  following  bid: 
24,000  sq.  yds.  asphalt  concrete  pave- 
ment, $1.58  per  sq.  yd.;  16,000  lin.  ft.  curb 
and  gutter  42  in.  over  all,  one  course, 
straight,  60  cts.;  park,  58  cts.;  600  ft. 
sewer  pipe  15  in.,  $1.00;  400  ft.  12  in,,  80 
cts.;  300  ft.  10  in.,  70  cts.;  200  ft.  8  in., 
60  cts.;  100  ft.  6  in.,  40  cts.;  Y  specials,  10 
pieces  10  in.  x  6  in.,  50  cts.;  8  pieces  8 
in.  X  6  in.,  40  cts.;  8  pieces  6  in.  x  6  in., 
40  cts.  Theodore  S.  DeLay,  Engr., 
Creston. 

t^Hlgglnsvllie,  Mo. — Contract  awarded 
C.  T.  Retry,  Marshall,  Mo.,  for  about  12,- 
000  sq.  yd.  brick  block  pavement,  at  $1.59 
per  sq.  yd.  Next  three  lowest  bidders: 
E.  D.  Tyner  Construction  Company,  Kan- 
sas City,  $1.66;  Edgar  Mains,  Liberty, 
$1.74;  Joe.  W.  Mendee,  Sedalia,  $1.83. 
Ralph  A.  Huscher,  City  Clerk. 

■ArGlddlngs,  Tex, — Commissioners  Court 
awarded  contract  tor  constructing  roads 
in  Lee  County  to  Smith  Bros,  of  Crockett, 

at  $30,000. 

:<^Denlson,  Tex. — Contracts  for  improv- 
ing highway  system  awarded  by  County 
Commissioners  at  Shermas  as  follows: 
Wamack  Construction  Company,  Terrell, 
$453,000;  W.  P.  McCoy,  Arlington,  $83,- 
000,  and  J.  W.  Hoffman  &  Company,  Mus- 
kogee, Okla.,  $80,000.  Gravel  purchased 
from  J.  W.  Hoffman  &  Co.  at  21^  cts.  per 
ton  f.o.b.  pits;  approximately  250,000  yd. 
gravel  will  be  used.  Julian  C.  Field  & 
Company,  Denison,  Consulting  Engineer, 
105   Field   Building, 

■A^Oklahoma  City,  Okla, — Contract  for 
pa'ving  Thirteenth  Street  and  Stiles  Ave- 
nue awarded  by  City  Commission  to  Sand- 
ringham  Co.,  Oklahoma  City,  at  $2»,432. 

Astoria,  Ore. — Only  bid  opened  by  City 
Council  for  filling  and  planking  5  blocks 
of  Commercial  Street  submitted  bv  Stand- 
ard American  Dredging  Co.  at  $39,000. 

Los  Angeles,  Cal.— Following  are  four 
lowest  bids  opened  recently  for  construct- 
ing 2.69  miles  of  highway  in  Road  Dis- 
trict No.  56  near  Zaferia  Station,  involv- 
ing approximately  6395  cu.  yds.  excava- 
tion, 6020  sq.  yds.  concrete  pavement, 
8375  tons  macadam,  etc.:  James  L. 
Frazer,  627  First  Natl.  Bank  Bide.,  Long 
Beach,  $15,900;  J.  Hein,  Los  Angeles, 
$15,945;  Metropolitan  Contracting  Com- 
pany,  $16,888:  White  &  Gaskill,   $17,350. 

•Following  are  unit  figures  of  Peter  L. 
Ferry,  536  Acacia  Avenue,  Tropico,  the 
successful  bidder  for  Section  "A"  of 
Mint  Canyon  Road  (bids  opened  Dec.  27 
by  County  Board  of  Supervisors):  Ce- 
ment, broken  stone,  sand  for  all  concrete 
and  asphaltlc  oil  for  bituminous  wearing 
surface  furnished  by  county.  Average 
haul  tor  contractor  .844  miles;  for  oil  40 
miles;  36,000  cu.  yds.  excav.,  25  cts.; 
26,400  lin.  ft.  shaping  road  bed,  5  cts.; 
58,667  sq.  yds.  concrete  pavt.  5  in.  thick, 
29  cts.;  145  cu.  yds.  concrete  (for  cul- 
verts), 55,000;  7661  lbs.  steel  (tor  cul- 
verts), 4  cts.;  2350  lin.  ft.  standard  guard 
fence,  50  cts.;  total,  $29,539. 

■A^Ontarlo,  Cal.— Contract  for  469,657  sq. 
ft.  of  concrete  base,  37,649  sq.  ft.  concrete 
gutter,  2075  cu.  ft.  concrete  in  culverts 
and  103,088  sq.  ft.  grading  on  A  and  Bon 
View  Streets  and  Euclid  Avenue  awarded 
Ford  &  Stout,  Bradbury  Building,  Los 
Angeles,   at  $45,231. 


HYDRAULIC  CONSTRUC- 
TION    AND     RIVER 
IMPROVEMENTS 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED     WORK. 

Springfield,  III.  —  City  Commissioners 
considermg  constructing  a  garbage  in- 
cinerator to  cost  $20,000. 

Lincoln,  Neb. — City  Council  has  author- 
ized City  Clerk  to  let  contract  for  a  dis- 
posal plant  to  cost  about  $30,000,  to  have 
a  daily  capacity  of  disposing  of  60  tons. 
Including  dead  animals.  Plans  and  speci- 
fications to  be   furnished  with  bid. 

Bartiesviile,  Okla.  —  Reported  $50,000 
bonds  have  been  sold.  It  is  proposed  to 
construct  a  public  park  system  and  an 
incinerating  plant. 

BIDS     DESIRED, 

New  York,  N.  Y,— Until  Feb.  7  by  J.  T. 
Fetherson,  Comr.  of  Street  Cleaning,  for 
Form  1,  for  final  disposition  of  ashes, 
street  sweepings  and  rubbish,  in  Bor- 
oughs of  Manhattan  and  Bronx.  Form  1 
and  2.  Security  $10,000  each  on  Forms 
1  and  2. 

Brooklyn,  N.  Y. — Same  time  and  place 
as  above  for  final  disposition  of  ashes, 
street  sweepings  and  rubbish.  Security 
$5,000. 


PROPOSED     WORK. 

Hydroelectric  Plant — Baltimore,  Md. — 
.Specifications  have  been  prepared  by 
Harbor  Engineer  McKay  for  the  proposed 
hydroelectric  plant  to  be  constructed  at 
Jones  Falls  Valley. 

Dredging — Jacksonville,  Fia. — All  bids 
opened  Nov.  8  by  U.  S.  Engineer's  Office, 
Jacksonville,  for  dredging  an  entrance 
channel  to  harbor  of  Miami  on  Biscayne 
Bay  rejected.     New  bids  to  be  asked. 

Creek  Improvement — Tiffin,  Ohio. — City 
reported  considering  improving  Rock 
Creek  by  straightening,  widening  and 
deepening  from  Coe  Street  a  distance  of 
about  1  mile.     Address  Mayor. 

Drainage — Michigan  City,  Ind. — Ernest 
Dunn,  Engineer;  Stephen  D.  Flynn  of 
Westville,  and  Leonard  Punnewitz  of  San 
Pierre,  Instructed  by  the  Commissioners 
to  make  a  survey  for  proposed  ditching 
of  Kankakee  River  in  south  end  of  La- 
porte  County  and  north  end  of  Starke 
County,  and  report  to  court  on  April  10. 
The  proposed  drain  is  to  be  15  miles  long 
with  15  miles  of  lateral  ditchings. 

Levee  Improvement — Anna,  III. — About 

$10,000  will  be  spent  this  season  in  in- 
creasing the  height  of  the  levee  along 
Mississippi  River.  B.  S.  Alden,  Secy. 
Preston  Levee  Drainage  District. 

Drainage — Decatur,  III. — Wabash  Rail- 
road and  the  farmers  in  the  vicinity  of 
Taylorville  are  considering  constructing 
a  drainage  canal  to  relieve  flood  waters 
along  Wabash  River.  J.  E.  Strunpf,  De- 
catur, Division  Superintendent. 

Drainage — Dixon,  ill. — County  Court  has 
confirmed  a  levy  of  $89,982  to  complete 
work  under  way  on  Inlet  Swamp  drainage 
district. 

Drainage — Mason  City,  Iowa. — All  bids 
opened  Jan.  17  by  County  Commissioners 
for  constructing  Drainage  District  No.  26 
rejected.  George  E.  Frost,  County 
Auditor. 

Wharves — Orange,  Tex. — Improvements 
bonds  amounting  to  $325,000  have  been 
sold  to  be  used  as  follows:  $150,000  for 
wharves  and  docks,  $150,000  for  schools, 
and    $25,000   tor   street   improvements. 

Seawall — Seattle,  Wash. — All  bids  re- 
ceived tor  constructing  the  proposed  Elll- 
cott  Bay  seaw.all,  extending  from  Wash- 
ington to  Madison  Streets,  have  been  re- 
turned unopened,  because  of  an  error  in 
the  specifications.  New  specifications  will 
be  prepared  and  bids  again  asked.  City 
Engineer  A.  H.  Dimock  estimates  cost  at 
$81,000.  to  include  200.000  cu.  yd.  fill,  a 
30-ft.  brick  street  and  replacing  existing 
planking. 

Drainage  —  Tacoma,  Wash,  —  Contract 
will  be  let  about  May  by  Commissioners 
of  Hylebos  Diking  District  No.  1  (Henry 
C.  Christen.  Secy.,  Tacoma).  tor  Improve- 
ments to  Hylebos  Creek  Drainage  Dis- 
trict, costing  $75,000,  including  sinking  of 
1800  acres  of  land  adjoining  city  of  Ta- 
coma on  east  on  tide  lands.  Don  C.  Ro- 
ben.   Engineer,   Tacoma. 

Irrigation  —  Bend,  Ore,  —  George  S. 
Young,  Project  Engineer,  Suttle  Lake 
Irrigation  Project,  Bend,  reports  contract 
will  be  let  about  March  15  for  construct- 
ing the  irrigation  system  to  consist  of 
concrete  flumes,  large  dam,  reinforced - 
concrete  core  wall,  23  miles  of  main  canal, 
100  miles  large  and  small  ditches,  flumes 
of  wood  or  metal.  O.  Lauregard,  Rail- 
way Exchange  Building,  Portland,  Ore., 
Consulting  Engineer. 

Dyke — Marshfieid,  Ore. — Reported  L.  P. 
Branstetter  contemplates  constructing  a 
dyke  to  cost  $125,000. 

Irrigation — Doyle,  Cal.  —  Directors  of 
Lassen  Irrigation  District  propose  con- 
structing 2  dams,  about  60  miles  of 
canals;  30  miles  will  be  cemented.  About 
22,500  acres  are  to  be  irrigated.  Surveys 
will  be  completed  by  May  15.  Contract 
will  be  let  in  June.  William  Wales,  En- 
gineer, Woodland.  Elbert  Howard,  mem- 
ber Board  Directors. 

Flood  Protectlon^^Los  Angeles,  Cal. — 
Election  soon  to  be  held  in  the  county  to 
vote  $3,600,000  bonds  for  control  of  flood 
waters. 

Pier — Manhattan  Beach,  Cal. — Citizens 
voted  $90,000  bonds  for  constructing  a 
1500  ft.  concrete  pier  at  foot  of  Center 
Street  to  cost  $70,000  and  an  amusement 
pavilion  at  Marine  Avenue  to  cost 
$20,000. 

Irrigation  Bonds — Redding,  Cal. — Direc- 
tors of  Anderson-Cottonwood  Irrigation 
District  will  sell  Feb.  4,  $4S0,000  irrigation 
district  bonds. 

Irrigation — Terra  Bella,  Cal. — Directors 
of  Terra  Bella  Irrigation  District  ac- 
cepted plans  of  Engineer  S.  E.  Kieffer. 
San  Francisco,  for  irrigation  system  to 
include  about  sixteen  wells,  four  8  and 
two  12-ln.  centrifugal  pumps,  two  25  h.p. 
and  two  75  h.p.  motors,  two  120  h.p. 
Diesel  engines  and  30  to  40-ln.  distribut- 
ing pipe. 
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Drainage — Tempe,  Ariz. — Trustees  of 
Drainage  District  No.  1  will  soon  let  con- 
tract for  constructing  drainage  to  drain 
9000  acres  south  of  Tempe  and  to  cost 
;45,000. 

Hydroelectric     Plant  —  Cobden,     Ont. — 

■City    contemplates    Installation    of   a   dis 
tributing   system   for   hydorelectric   power 
to  cost  about  $20,000. 

Channel  Improvement — Victoria,  B.  C. — 
Dominion  Government  during  the  present 
year  intends  dredging  northwest  passage 
north  of  Pelly  Island,  between  Songhees 
Point  and  Work  Point,  to  provide  a  chan- 
nel 300  ft.  wide,  with  an  average  depth  of 
20  ft.  at  low  water,  to  facilitate  the  navi- 
gation of  vessels  in  the  inner  harbor. 

BIDS     DESIRED. 

Dykes,  Etc.— Albany,  N.  Y.— Until  Feb. 
24,  by  W.  W.  Wotherspoon,  State  Super- 
intendent Public  Works,  Albany,  for  con- 
structing dykes,  deepening  and  straight- 
ening channels,  building  walls,  culverts, 
etc.,  along  Allegheny  River  and  Olean 
Creek  at  or  near  Olean  in  city  of  Olean, 
advertised  in  Engineering  Record. 

Dam  Repair — Albany,  N.  Y. — Until  Feb. 
7,  by  W.  W^.  Wotherspoon.  State  Superin- 
tendent Public  Works.  Albany,  for  mak- 
ing repairs  to  dam  at  Tonawanda.  Engi- 
neer's   estimate    $36,052. 

Levee  Work  —  Alexandria,  La.  —  Until 
Feb.  16,  by  Board  Commissioners  of  Red 
River,  Atchafalaya  and  Bayou  Bouef 
Levee  Dist.,  at  Alexandria  (Howard  B. 
Gist,  Secy.),  for  constructing  and  placing 
a  subaqueous  lumber  mat  for  bank  pro- 
tection in  Rapides  Parish  Red  River,  right 
bank,  Alexandria,  Front  Reach,  approxi- 
mate length  of  bank  to  be  protected 
1100   ft. 

Breakvirater — Manistee,  Mich.  —  Until 
Feb.  21  by  U.  S.  Engineer's  Office,  Grand 
Rapids,  for  building  part  of  breakwater 
and  the  shore  connection  and  removing 
part  of  the  old  pier  at  Manistee  Harbor, 
Mich.,   advertised   in  Engineering   Record. 

Wheaton,  Minn. — Reported  desired  until 
Feb.  8  by  J.  T.  Erickson.  County  Auditor, 
for  constructing  County  Ditch  No.  37; 
probable  cost  $8,000. 

Dam — Emporia,  Kan. — Until  Feb.  1.  by 
Fred  Smith.  City  Clk..  for  furnishing  ma- 
terial and  constructing  dam  and  revetment 
work  on  Neodesho  River.  Bids  request- 
ed on  two  types  of  dam.  Automatic 
Wicket  gate  dam,  and  a  concrete  dam  of 
monolithic  construction.  Wicket  dam  ap- 
proximately 180  cu.  yds.  plain  concrete, 
80  cu.  yds.  reinforced  concrete,  50  cu.  yds. 
rock  excav.,  200  cu.  yds.  earth  excav., 
43,000  lbs.  steel.  2,800  board  ft.  timber. 
Monolithic  concrete  dam  approximately 
320  cu.  yds.  plain  concrete,  70  cu.  yds. 
reinforced  concrete,  50  cu.  yds.  rock 
•excav.,  200  cu.  yds.  earth  excav.  Revet- 
ment work  to  consist  of  18,000  sq.  ft.  wil- 
low mat,  30,000  stone  rip  rap  and  2400 
ft.  cu.  yds.  earth  in  dike.  Black  & 
Veateh,  Consulting  Engrs.,  507  Interstate 
Bldg.,   Kansas  City.   Mo. 

Jetty    Work— Dallas,    Tex.— Until    Feb. 

•21  by  U.  S.  Engineer  Office,  Dallas,  for 
jetty  work  at  Sabine  Pass.  Tex.,  adver- 
tised in  Engineering  Record. 

Drainage— Wagoner,  Okla. — Until  Feb. 
7,  by  Verdigis  Drainage  Dist.  No.  1,  for 
34,000  cu.  yd.  leveework  and  30,000  yd.  fill- 
ing, concrete  culverts,  flood  gates,  etc.  T. 
-A.  Parkinson,  Co.  Clk. 

Jetty  Work — Portland,  Ore. — Until  Feb. 
:21  by  U.  S.  Engineer  Office,  Portland,  for 
furnishing  stone  for  north  jetty  construc- 
tion  at  mouth  of  Nehalem  River,  Ore. 


PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

i^Dams  —  Norfolk,  Va.  —  Contract 
.1  warded  F.  J.  McGuire.  Norfolk,  for  re- 
constructing Little  Creek  and  Lake  Tay- 
lor dams  at  $64,509    (bids  opened  Jan.   8). 

Steel  Lock  Gates— Wheeling,  W.  Va.— 
■Following  are  four  lowest  bids  opened  Jan. 
14  by  U.  S.  Engineer's  Office,  Wheeling. 
\V'.  Va.,  for  erecting  steel  lock  gates  at 
Dam  No.  14,  Ohio  River:  Independent 
I^idge  Company,  Pittsburgh,  Pa.,  $35,490; 
Walter  S.  Rae,  Pittsburgh,  Pa.,  $38,370; 
Penn  Bridge  Company,  Beaver  Falls,  Pa., 
$40,365,  and  John  Eichleay.  Jr.,  Company, 
Pittsburgh,  $41,980. 

^Drainage — Mason  City,  Iowa. — Con- 
■tract  for  constructing  Drainage  District 
No.  27  awarded  Nels  Paulson,  Thornton, 
Iowa,  at  $10,044  (bids  opened  Jan.  17). 
■George  E.   Frost.  County  Aud. 

^Ditch — Falrmount,  Minn. — Contract  for 
constructing  Judicial  Ditch  No.  50  (bids 
•orened  Jan.  14)  awarded  by  County  Com- 
missioners to  C.  A.  Walb  of  LaGrange  for 
■open  portion  at  $22,322  and  tiled  portion 
to  Leo  Lark.  Sherburn,  at  $1,787.  H.  C. 
Nolte,  County  Auditor. 

:«^Drainage — Memphis,  Mo. — Contract  for 
•constructing  17.3  miles  of  drainage  ditch 
to  consist  of  557.000  cu.  yd.  in  Wyconda 
Hiver  Drainage  District  No.  1  (bids  opened 
Jan.  15),  reported  awarded  to  Sternberg 
Brothers,  Chicago,   iit  5.92  ets.   per  yd. 

Dikes,  Etc. — Oak  Harbor,  Wash. — Fol- 
lowing are  three  lowest  bids  opened  re- 
cently by  George  C.  Trott.  Secy.  Drain- 
age Dist.  No.  3  for  constructing  dike, 
■embankment  All.  sluice  gates,  etc.  Bids 
are  on  cash  or  payment  in  bonds  respec- 


tively: W.  B.  Lance.  North  Bank  Bldg., 
Seattle,  $17,333  and  $18,628;  L.  H.  Goerig, 
1027  Bellevue  Court,  Seattle,  S»18,500  and 
$20,350;  Stonehouse  &  Cutter,  Everett, 
Wash.,  $18,430  and  $19,500. 


ELECTRIC  RAILWAYS 


PROPOSED      WORK. 

Tuscaloosa,  Ala. — Birmingham-Tusca- 
loosa Ry.  &  Utilities  Co.  plans  to  make 
extensive  improvements  on  line  between 
■Tuscaloosa  and  Holt. 

Terre  Haute,  Ind. — Reported  the  Terre 
Haute  &  Indianapolis  and  Eastern  Trac- 
tion Co.  contemplates  extending  line  to 
Milligan  Park,  Crawfordsville. 

Joliet,  III. — Plans  completed  by  Joliet 
&  Eastern  Traction  Co.  to  extend  line 
from  Joliet  to  Hammond,  Ind. 

Rockford,  III. — Among  extensions  con- 
templated by  Rockford  City  Traction  Co. 
this  year  are  a  line  to  Scandinavian 
Cemetery  and  on  Whitman  Street,  from 
Church  Street  to  North  Avenue,  and  on 
North  Avenue  to  Hoffman   Boulevard. 

Chippewa  Falls,  Wis. — Reported  that 
Wisconsin-Minnesota  Light  &  Power  Co. 
is  considering  constructing  an  extension 
from  Chippewa  Falls  to  St.  Paul  and 
Minneapolis. 

Eau  Claire,  Wis.  —  Wisconsin-Minne- 
sota Light  &  Power  Co.  considering  con- 
structing an  extension  to  St.  Paul. 

San  Diego,  Cal. — Work  will  soon  begin 
by  San  Diego  Electric  Ry.  Co.  on  con- 
structing an  extension  to  La  Playa. 

San  Francisco,  Cal. — Following  exten- 
sions of  Municipal  Ry.  is  contemplated: 
Stockton  Street  Line  across  Market 
Street  to  Southern  Pacific  depot  at  Third 
and  Townsend  Streets;  Potrero  Street 
Line  to  Hunters  Point. 


BIDS     DESIRED. 

New  York,  N.  Y.— Until  Feb.  10  (read- 
vertisement)  by  Public  Service  Commis- 
sion for  First  District.  154  Nassau  Street, 
for  constructing  Section  No.  2-A.  Route 
No.  12,  a  part  of  the  Broadway-Fourth 
Avenue  Rapid  Transit  R.  R.,  known  as 
Eastern  Parkway  subway,  in  Brooklyn. 

Until  Feb.  10  by  Public  Service  Com- 
mission for  the  First  Dist.,  154  Nassau 
Street  (Travis  H.  Whitney,  Secy.)  tor 
installation  of  tracks  for  White  Plains 
Road  Rapid  Transit  Railroad  in  the 
Borough  of  Bronx. 

PRICES     AND     LETTINGS. 
•klndicates  award  oj  contract. 

*New  York,  N.  Y. — Public  Service  Com- 
mission has  authorized  the  Interborough 
Rapid  Transit  Company  to  award  con- 
tracts as  follows  (bids  opened  Jan.  10) : 
Webster  Avenue  extension  of  Third  Ave- 
nue elevated  railroad  to  M.  .1.  Leaiiy,  1446 
Prospect  Avenue,  at  $831,111;  Eighth  Ave- 
nue and  162d  Street  connection  to  Battery 
Engineering  &  Construction  Company,  17 
Battery  Place,  $336,784,  and  West  Farms 
subway  connection  to  A.  L.  Guidone  & 
Son,  Inc.,  Vanderbilt  Avenue,  for  $105,- 
791. 

San  Francisco,  Cal. — F.  R.  Ritchie, 
Chronicle  Building,  submitted  lowest  bid 
for  constructing  Church  Street  exten- 
sion of  the  Municipal  Ry.  from  Sixteenth 
and  Eighteenth  Streets  and  Twenty-sec- 
and  and   Thirtieth   Streets,   at   $57,276. 


Lewlstown,  Mont. — Contract  for  length- 
ening passing  tracks  on  Rock  Mountain 
Division  of  Chicago,  Milwaukee  &  St. 
Paul  Ry.  reported  awarded  D.  J.  Burke, 
Lewlstown,  at  about  $200,000. 

Keltys,  Tex. — Angelina  County  Lumber 
Company  of  Kelyus  intends  constructing 
a  railroad,  standard  gage,  16  miles  long, 
and  one  steel  bridge  to  cross  Angelina 
River,  and  will  be  in  the  market  for  the 
necessary  material  for  construction  of 
same. 

Hoqulam,  Wash. — Reported  Oregon- 
Washington  R.  R.  &  Navigation  Com- 
pany of  Portland,  Ore.,  Intends  rebuild- 
ing North  River  line  south  from  Cos- 
mopolis,  a  distance  of  14  miles. 


RAILROADS 


PROPOSED     WORK. 

Jamaica,  N.  Y. — Long  Island  R.  R.  has 
only  taken  preliminary  steps  for  elimi- 
nating grade  crossings  in  Richmond  Hill, 
and  will  probably  do  the  work  with  their 
own  forces.  J.  R.  Savage,  Chief  Engi- 
neer. Jamaica. 

Evansville,  Ind. — Public  Service  Com- 
mission of  Indiana  has  granted  permis- 
sion to  the  Standard  Brick  Mfg.  Co.  (H. 
C.  Kleymeyer,  Gen.  Mgr.)  to  construct  a 
steam  railroad  for  switching  purposes 
acros.s  Hogue  Road  and  Upper  Motmt 
Vernon  Road  in  Vanderburg  CJounty,  a 
total  length  of  about  3285  ft. 

Grand  Rapids,  Mich. — Great  Northern 
R.  R.  (A,  H.  Hogeland.  Ch.  Engr.,  St. 
Paul,  Minn.)  is  considering  extending 
the  line  from  Milaca  into  Mille  Lacs 
County  through  the  Cuyunga  Range 
County   and   into   Grand   Rapids. 

Norma,  Wis. — Chicago;  St.  Paul,  Min- 
neapolis &  Omaha  R.  R.  (Herman  Ret- 
tinghouse.  Ch.  Engr.,  St.  Paul,  Minn.) 
has  authorized  constructing  six  miles  of 
new  track  from  Norma  to  Jim  Falls,  Wis. 

Mott,  N.  D.— Northern  Pacific  R.  R. 
(W.  L.  Darling,  Ch.  Engr.,  St.  Paul, 
Minn.)  is  planning  a  line  of  track  from 
Mott  through  I^fore  to  Dickinson  this 
summer. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK. 

Wellesiey,  Mass.— Sum  of  $150,000  has 
been  given  for  erecting  new  administra- 
tion building  at  Wellesiey  College  (Dr. 
Pendleton,   President). 

Torrlngton,  Conn. — Town  School  Build- 
ing Committee  purchased  site  on  River- 
side and  Highland  Aves.  for  school,  cost 
not  to  exceed  $60,000. 

Hackensack,  N.  J. — A  three-story  brick, 
fireproof  nurses'  home  costing  about  $45,- 
000  is  to  be  erected  in  connection  with  the 
Hackensack  Hospital.  Messrs.  Grow, 
Lewis  &  Wickenhoefer,  Architects,  200 
Fifth  Avenue,  New  York. 

Hoboken,  N.  J. — Board  of  Education 
plans  to  erect  new  school  to  be  known 
as  No.  10  at  Park  Avenue  and  Thirteenth 

Street. 

Newton,  N.  J. — Erection  of  high  school 
costing  about  $65,000  being  considered. 
Address  Board  of  Education. 

Pompton  Lakes,  N.  J. — Election  to  be 
held  Feb.  15  to  vote  $40,000  bonds  for 
erecting  an  eight-room  brick  school  on 
Lenox  Avenue.  Address  Board  of  Educa- 
tion. 

Wlldwood,  N.  J. — Plans  being  prepared 
for  $100,000  High  School.  Address  Board 
of  Education. 

Johnstown,  Pa. — J.  Emmet  Lucas,  J.  E. 
Adams  and  George  Wild,  all  of  Johns- 
town, are  preparing  plans  for  the  Junior 
High  School.  Charles  H.  Meyer,  Business 
Manager,  School  District. 

Lancaster,  Pa. — Board  Trustees  Re- 
formed Theological  Seminary  contemplate 
erecting  !!75,000  dormitory. 

Philadelphia,  Pa. — Plans  being  prepared 
by  Albert  Kelsey,  Perry  Building,  for 
buildings  to  be  erected  at  Carson  College 
for  Orphan  Girls  at  Chestnut  Hill. 

Pittsburgh,  Pa. — Carnegie  Institute  of 
Technology  (or  1916  contemplates  erect- 
ing $125,000  head  house  for  School  of  Ap- 
plied Science  and  intends  spending  a  simi- 
lar amount  for  a  field  house  and  bridge 
to  Morewood  Avenue. 

Board  of  Education  engaged  Edward 
Stotz,  Monon  Bank  Building,  to  prepare 
plans  for  addition  to  South  High  School, 
and  Charles  Bickel.  May  Building,  for 
$230,000  Halls  Grove  grade  school.  Site 
on  Greenfield  Avenue  and  Anthony  Street 
selected  for  Greenfield  grade  school. 
Architect  soon  to  be  selected  for  addition 
to  McCleary  School;  estimated  cost 
$150,000.  . 

Wllkes-Barre,  Pa. — Preliminary  sketches 
being  prepared  by  Robert  Ireland,  School 
.\rcht..  for  $75,000  grammar  school  to  be 
erected  on  North  Street.  Address  School 
Board. 

Wilklnsburg,  Pa. — Contract  will  be  let 
about  April  for  erecting  the  school  for 
which  the  citizens  voted  Jan.  15  $250,000 
bonds.  Ingram  &  Boyd,  Archts..  Van- 
dergrift  Street.  Pittsburgh.  James  G. 
Sansom.  Secy.  Board  Educ. 

Chestertown.  Md. — James  W.  Cain. 
President  Washington  College,  instructed 
to  have  plans  prepared  for  rebuilding 
William  Smith  Hall,  recently  destroyed  by 
fire. 

Norfolk,  Va. — School  Board  selected 
site  on  Spottswood  and  Claremont  Ave- 
nues for  elementary  school. 

Holliday's  Cove,  W.  Va. — Peterson  & 
Clarke,  Steubenville,  Ohio,  are  architects 
for  the  two-story  and  basement  school 
to  be  erected  near  Wierton.  probably 
brick  construction  and  cost  about  $35,- 
000.  A.  A.  McE^dree,  Secy.  School 
Board. 

Huntington,  W.  Va. — All  bids  opened  re- 
cently for  erecting  the  U.  S.  Post  Office 
rejected  by  the  Supervising  Architect. 
Washington,  D.  C. 

Jacksonville,  Fla. — Contract  will  be  let 
in  about  a  month  for  erecting  six  schools 
plans  for  which  are  being  prepared.  Cost 
from  $60,000  to  $100,000  each. 

Vidalla,  La.— School  bonds  for  $20,000 
will  be  sold  Feb.  8  by  Board  Directors. 
Schools  of  Concordia  Parish.  D.  C. 
Strickler,  Supt. 


Cleveland,  Ohio.— Plans  being  prepared 
by  John  Boddy,  627  Engineers'  Building, 
for  a  400  x  200  ft.  horticultural  hall  to  be 
erected  next  fall  In  Wade  Park;  estimated 
co;5t  $176,000. 

Plans  completed  by  William  C.  Jansen, 
403  O'Brien  Building,  for  a  four-story 
brick,  steel  and  stone  addition  to  St. 
Alexis  Hospital,  Broadway  and  McBrlde 
Avenue;   cost  $125,000. 

Cleveland  HelghU,  Ohio.— Walker  & 
Weeks,  1900  Euclid  Avenue,  Cleveland, 
are  architects  for  the  $75,000  school  which 
School  Board  Intends  to  erect  in  Euclid 
Heights  division.  Ezra  Bryant,  Clerk 
School  Board. 

Columbus,  Ohio.— See  "Bids  Desired." 

Dayton,   Ohio.— See   "Bridges." 

Eaton,  Ohio. — Architects  to  be  selected 
Feb.  3  by  Board  Building  Commission  (A. 
L.  Reld,  Chmn.)  to  prepare  plans  for 
new  court  house  and  jail  for  which  the 
citizens  recently  voted  $250,000  bonds. 

Lancaster,  O. — David  Rlebel  &  Sons, 
First  National  Bank  Building,  Columbus, 
engaged  to  prepare  plans  for  remodeling 
Fairfield  County  courthouse;  cost  about 
$40,000.     Address  County  Clerk. 

Lebanon,  Ohio — Citizens  ot  Warren 
County  voted  $65,000  bonds  to  replace 
County  Infirmary  recently  destroyed  by 
fire;  probable  total  cost  $84,000.  Address 
County  Clerk. 

Leroy,  Ohio. — Briggs  &  Nelson.  669  Rose 
Building,  Cleveland,  engaged  to  prepare 
plans  for  a  village  gymnasium  and  domes- 
tic science  building,  for  which  citizens 
voted  $30,000.     Address  Village  Clerk. 

Lockland,  Ohio. — School  bonds  for  $60,- 
000  will  be  sold  Feb.  16  by  Board  Edu- 
cation Reading  School  Dist.  No.  1,  Syca- 
more Township.     L.   H.   Mohr,   Clk. 

Urichsvltle,  Ohio. — School  bonds  for 
$45,000  will  be  sold  March  1  by  Board 
Education  (W.  V.  Moody,  Clk.). 

Westfieid,  Ohio. — Plans  completed  by 
Rusk  &  Sheets  of  Columbus  for  $35,000 
school.    Address  School  Board. 

Youngstown,  Ohio. — Erection  of  $40,000 
armory  on  West  Rayen  Avenue  contem- 
plated. Address  State  Armory  Board,  Co- 
lumbus. 

Bloomlngton,  Ind. — Contract  about  to  be 
let  for  erecting  new  Carnegie  Library; 
cost  $27,000. 

Brooklyn,  Ind. — Fred  Fields,  Township 
Trustee,  considering  improving  school  at 
a  cost  of  $25,000. 

Huntington,  Ind. — School  Board  con- 
sidering erecting  a  school  costing  $125,- 
000.     J.  M.  Scudder,  Supt.  Schools. 

Markle,  Ind. — Erection  of  a  high  school 
costing  $25,000  under  consideration. 
George  W.  Brlckley,  Trustee. 

South  Bend,  Ind. — Erection  of  one-story 
grade  school  on  Sample  Street  contem- 
plated; estimated  cost  about  $75,000.  Ad- 
dress Board  of  Education. 

Warsaw,  Ind.  —  Plans  prepared  by 
Samuel  Craig  of  Huntington  for  Car- 
negie Library  to  be  erected  here. 

Board  School  Commissioners  has  ap- 
proved plans  for  the  grade  school  to  be 
erected  at  a  cost  of  $35,000.  Samuel  Craig, 
Huntington.   Archt. 

Flint,  Mich. — Election  to  be  held  in 
April  to  vote  $30,000  bonds  to  erect  jail 
addition.     Address   Board   of   Supervisors. 

White  Cloud,  Mich. — Board  of  Super- 
visors at  White  Cloud  propose  calling  an 
election  in  April  to  vote  $35,000  bonds  to 
erect  courthouse  here.  Address  County 
Clerk. 

Chicago,  III. — Preliminary  plans  being 
prepared  by  Eric  E.  Hall.  139  N.  Clark 
St.,  for  $100,000  emergency  hospital  con- 
templated at  South  Chicago.  Address 
County  Clerk. 

Homer,  Ml. — Homer  Township  voted  to 
erect    township    high   school   costing   $40.- 

000. 

RIpon,  Wis. — Citizens  Jan.  11  voted  to 
erect  a  municipal  opera  house  and 
armory.     Jay  E.  Carter.  City  Clerk. 

Des  Moines,  Iowa. — School  Board  con- 
templates following  Improvements:  New 
building  for  Nash  School,  $75,000;  school 
at  at  Forty-second  and  Forest  Streets, 
$45,000;  school  for  Highland  Park,  $30,000; 
new  building  for  Lucas  School.  $50,000; 
addition  to  Willard  School,  $25,000;  prevo- 
cation  school,    equipment,    $25,000. 

Waukon,  Iowa. — Citizens  voted  $65,000 
bonds  to  purchase  site  and  erect  new 
school.     Address   School   Board. 

Duluth,  Minn. — Contract  soon  to  be  let 
for  erecting  a  brick  library  costing  ?30,- 
01)0.     Address  Mayor. 

Minneapolis,  Minn. — School  Board  con- 
sidering erecting  two  new  schools  to.  take 
the  place  of  the  Longfellow  and  Whitney 
Schools.    • 

St.  Paul,  Minn. — Election  to  be  held 
March  7  to  vote  $1,000,000  school  bonds. 
Address  City  Clerk. 

Wadena,  Minn. — Election  will  probably 
be  held  to  vote  $20,000  bonds  for  erecting 
an  addition  to  the  school.  Address  School 
Board. 
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Cheney,  Kan. — I»reliminary  plans  com- 
pleted by  V.  G.  Charles.  Wichita,  for  two- 
story  and  basement.  SO  x  10<  ft.,  brick, 
stone  school  with  reinforced  concrete 
floors:  cost  $30,000.  .1.  T.  Hessell,  Chair- 
man Buildins  Committee. 

Great  Bend,  Kan.— Owen  &  Payson. 
Scarritt  Building.  Kansas  Citv,  Mo.,  are 
architects  for  $25,000  ward  school  to  be 
erected,  here.  Joseph  McXuUin,  Chairman 
Building  Committee. 

Newton,  Kan.— Contract  will  be  let  In 
about  thirty  days  for  erecting  the  two- 
story  and  basement  fireproof  brick  school. 
Lundburg  &  Green,  Archts..  Manhattan. 

St.  Charles,  Mo.— Brection  of  $100,000 
dormitory  at  Undenwood  College  con- 
templated. 

Marshall,  Tex.— CitUens  voted  $60,000 
i>onds  to  enlarge  and  improve  schools. 

Orange,  Te».— See  "Hydraulic  Construe, 
lion  and  River  Improvements." 

Port  Arthur,  Tex.— William  B.  Ittner. 
M.  Louis.  Mo.,  is  architect  for  proposed 
new  school  and  for  addition  to  high 
school.  Citizens  recently  voted  $450,000 
bonds  for  these  schools.  Thomas  W 
Hughes.  Secy.  School  Board. 

i?«'.S!l.'*^  r"}'-  Tex— Citizens  voted 
$<!a3,000  bonds  for  erecting  court  house. 

Norman,  Okla.— School  Board  will  soon 
call  election   to  vote  $55,000  school  bonds. 

piympla.  Wash.— Reported  steps  being 
taken  to  complete  the  Temple  of  Justice- 
estimated  cost,  $150,000.  Address  State 
Capitol  Commissioners. 

>..**??*'*■  Wash.— Regents  University  of 
Washington.  Henry  Building,  approved 
plans  for  second  new  building  for  Uni- 
versity, and  contract  for  erection  will  be 
.'.-.**r'5''  '"  March;  cost  $150,000.  Bebb 
*   Gould,   Archts.,   Dennv  Building 

Reported  contract  will  soon  be  let  by 
Kdgar  Blair,  School  Architect,  for  erect- 
ing addition  to  Lowell  School  to  be  2- 
story  brick  and  cost  $75,000.  Reuben  W. 
Jones.  Clk.   School  Bd. 

Spokane,  Wash.— School  bonds  amount- 
ing $300,000  reported  sold.  Address 
School  Board. 

A.  Rigg.  Empire  State  Building,  en- 
paged  to  prepare  plans  for  60  x  100  ft 
reinforced-concrete  administration  build- 
$200  MO  '°'"'*'  *^°"*«^«:   probable  cost 

Eugene,  Ore.— Board  of  Regents  of  the 
I  niversity  of  Oregon,  has  authorized  the 
erection  of  the  first  unit  of  the  new 
school   building;   cost   $40,000. 

Grants  Pass,  Ore.- Reported  a  court 
house  costing  $35,000  is  contemplated. 

Portland,  Ore.— Contract  about  to  be  let 
by  J.  V.  Bennes.  architect.  Chamber  of 
commerce  Building,  for  erecting  two- 
story  80  X  140  ft.,  brick  building  for  Ore- 
gon Agricultural  College;  cost  $50,000. 

Los  Angeles,  Cal.— Myron  Hunt,  Hiber- 
?„  ".iSI'aa'I,'",?^  engaged  to  prepare  plans 
for  $100,000  hbrary  for  Occidental  College. 

Contract  soon  to  be  let  by  Library 
Board  for  erecting  one-story  fireproof 
branch  hbrary  at  Avenue  26  and  Work- 
SfJl  Street,  to  cost  $30,000.  Lester  H. 
Hibbard  and  H.  B.  Cody,  Marsh  Strong 
Bldg.,  Archts. 

„i?''"o'"'!i.,?"""A""»°"  *  Allison,  Hiber- 
nian Building.  Los  Angeles,  engaged  to 
^r-H^ISJ"^"!'?";  0"e-story.  six-room  and 
auditorinm  brick  or  hollow  tile  school 
building.     Bonds  will  be  voted. 

San  Francisco,  Cal.— State  Treasurer  at 
Sacramento  sold  $200,000  of  the  91,000,- 
000  San  Francisco  State  building  bonds. 

VIsalla,  Cal.— S.  O.  Walker  of  Visalia 
reported  forming  company  for  purpose  of 
erecting  $30,000  fireproof  hospital. 

Preacott,  Ariz,— W.  .V.  Bowman.  Den- 
ver. Col  ;  N.  R.  Coulter,  .San  Francisco. 
Cal.,  and  F.  J.  DeLongchamps,  San  FYan- 
cisco,  Cal.,  engaged  to  submit  final  com- 
petitive plans  Feb.  24  for  the  new  court 
house.     R.  Belcher.  Clk    Bd.  Superv. 

Salt  Lake  City,  Utah.— Contract  will  be 
let  about  March  or  April  for  erecting  a 
14 -room  school  two  stories  high.  A  P 
Judd  Clerk  Board  Education.  202  City 
and  County  Building. 

BIDS     DESIRED. 

BInghamton,  N.  Y.— Until  Feb.  2  by 
State  Hospital  Commission,  Albanv  (E 
S.  Elwood.  Secy.),  for  erecting  addition 
to  power  house  including  heating,  also 
addition  to  boiler  plant  and  equipment  at 
BInghamton  State  Hospital.  BInghamton, 
advertised  in  Engineering  Record.  Lewis 
F.  Pllcher,   State  Archt.,  Albany. 

Hoboken,  N.  J. — Reported  sub  bids  de- 
sired by  W  hitney  Company,  Inc.,  1  Libertv 
Street.  New  York,  for  the  gymnasium 
for  Steven's  Inst.  Ludlow  &  Peabouv. 
Archts.,   101  Park  Avenue,  New  York. 

Succasunna,  N,  J, — Reported  desired 
until  Feb  8  by  R.  V.  Spencer.  Principal, 
Succasunna,  for  erecting  2-8tory  high 
school:  probable  cost  $35,000.  Rasmussen 
&  Wayiand,  1133  Broadway,  New  York. 

Marcus  Hook,  Pa. — ^Untll  Jan.  31,  by 
School  Board,  for  erecting  school  at 
Eighth  and  Market  Streets.  Separate  bids 
for  heating,  ventilating,  plumbing  and 
electrical  work.  W.  E.  Hance.  Archt.,  204 
West  Twenty-fourth  Street,  Wilmington, 
Dei. 


Philadelphia,  Pa.— Until  Feb.  3,  by  Com- 
mittee on  Property  of  Board  Education 
(William  Dick,  Secy),  for  erecting  Ken- 
sington high  school  and  addition  to  Jenks 
school.  .Also  for  heating,  portable  build- 
ings, general  repairs,  etc.,  to  various 
schools. 

ISeported  desired  until  Jan.  31  for  erect- 
ing Carnegie  library,  one  storp  and  base- 
ment, brick,  stone,  reinforced  concrete 
and  marble.  90  x  30  ft.,  and  wing,  39  x  46 
ft.  J.  T.  Windrim.  Archt..  Commonwealth 
Bldg. 

Fort  Pierce,  Fla.— Until  Feb.  21  by 
Board  of  Education  for  erecting  a  three- 
story  school. 

Lake  Helen,  Fla.— Until  March  6  by 
County  Superintendent  De  Land,  for 
erecting  brick  school  at  Lake  Helen.  C. 
R.  M.  .Sheppard.  Chmn.  Board  Public  In- 
structions. 

Okeechobee,  Fla. — Reported  desired  un- 
til Feb.  12  by  Trustees  Special  Tax  Dist. 
No.  6  for  erecting  a  school;  proable  cost 
$40,000.     F.  H.  Trimple,  Archt.,  Fellsmere. 

Seabreeze,  Fla. — Until  March  6,  by 
County  Superintendent  at  Deland,  ad- 
dressed to  C.  R.  M.  Sheppard,  Secy. 
Board  Public  Instruction,  for  erecting  a 
reinforced  concrete  school  at  Seabreeze. 

Ferrlday,  La.— Until  Feb.  8,  by  School 
Board.  Concordia  Parish,  addressed  to  D. 
C.  Strickler.  SupL,  Vandalia.  for  erecting 
a  two-story  school  at  Ferriday. 

Jennings.  La. — Reported  desired  until 
Feb.  3  by  Parish  Police  Jury  for  erecting 
court  house:  cost  $75,000.  W.  L.  Stevens, 
Baton  Rouge,  Archt. 

Columbus,  Ohio.— Until  Feb.  24,  by 
Board  Education.  Salt  Creek  Township. 
Pickaway  County  (Wallace  Beckett.  Clk.). 
for  erecting  school.  Matheny,  Allen  & 
Mounts.  Archts..  710  Harrison  Bldg.,  Co- 
lumbus. 

Bonds  amounting  to  $25,000  for  above 
school  will  be  sold  Feb.  17,  by  said  board. 

Kllbourne,  Ohio. — Reported  desired  until 
Jan.  31  by  Board  Education  Brown  Town- 
ship, for  erecting  school.  Paul  T.  Cahill, 
.\rcht.,   310  Euclid   Building,   Cleveland. 

West  Richfield,  Ohio.- Until  Feb.  10,  by 
R.  E.  Parker,  Clerk  Board  Education,  for 
furnishing  material  and  erecting  a  high 
school.  Harpster  &  Bliss,  Archts.,  21  S. 
Main  Street,  Akron. 

Madison,  Wis,— Until  Feb.  18.  by  Lew 
F.  Porter.  Secy.  Capitol  Commission,  tor 
furnishing  material  and  erecting  a  storage 
building  for  State  Capitol  at  Madison. 

Sparta,  Wis. — Until  Feb.  10.  by  Building 
Committee  (H.  B.  Sowle.  Chmn.),  care 
of  County  Clerk,  for  erecting  rock,  stone 
and  concrete  addition  and  alterations  to 
the  Monroe  County  Insane  Asylum,  also 
brick  and  stone  and  concrete  power 
house:  also  plumbing  and  heating  plant. 
Parkinson  &  Dockendorff,  Archts.,  La 
Cro.sse.   Wis. 

Belmond,  la. — Until  Feb.  23,  by  C.  O. 
Fitts,  .Seoy.,  School  Board  Independent 
,School  Dist..  for  erecting  high  and  grade 
school.  Separate  bids  for  heating  and 
ventilating,  plumbing,  electrical  work, 
science  and  laboratory  equipment,  gym- 
nasium equipment,  etc.  n.  I^.  Ixickhart, 
-Archt.,    285-288   Endicott  Bldg..    St.    Paul. 

Oakdale,  Iowa.— Until  Feb.  15,  by  Board 
Control,  State  Institutions  (F.  S.  Treat. 
Secy.).  Des  Moines,  tor  erecting  two-story 
and  basement  fireproof  addition  to  hos- 
pital for  advanced  cases  at  hospital  for 
treatment  of  tuberculosis  at  Oakdale.  H. 
F.    Liebhe.    State   Archt.,    Des  Moines. 

Appleton.  Minn.— Until  Feb.  14,  by 
Board  Education  (O.  B.  Carlson,  Clerk), 
for  erecting  two-story  and  basement  brick 
high  school  and  for  addition  and  altera- 
tions to  pre.sent  hich  .school.  Separate 
bids  on  heating,  plumbing  and  electrical 
work.  Also  same  time  separate  bids  for 
about  100  M  ft.  face  brick,  300  M  ft. 
common  brick  for  erecting  school.  Fids 
to  be  per  1000  brick  f.  o.  b.  Appleton. 

Crookston,  Minn.— Until  Feb.  1  (exten- 
sion of  date)  by  State  Board  Control. 
State  Capitol.  St.  Paul,  for  erecting,  in- 
cluding mechanical  equipment,  nurses' 
home  in  connection  with  the  tuberculosis 
sanitorium  for  Polk  and  Norman  Counties. 
Sund  &  Dunham,  Archts.,  514  Essex 
Building.  .Minneapolis,  Minn.  Rose  & 
Harris.  Kngrs. 

Guide  Rock.  Neb.— Until  Feb.  29,  bv 
.School  Board,  Dist.  No.  1,  Webster  County 
(J.  H.  Crary,  Clerk),  for  furnishing  mate- 
rial and  erecting  high  school.  R.  A.  Brad- 
ley  &   Co.,   Archts..   Hastings. 

MInot,  N.  D.— Until  Feb.  21  by  Board 
of  Education  (L.  G.  Byerly,  Clerk) 
sketches  and  rough  plans  for  a  high 
school   costing  $150,000. 

Miami,  Okla.— Reported  desired  until 
Feb.  29  by  County  Commissioners  (Isaiah 
Wellis,  Chmn.)  for  erecting  court  house 
and  jail. 

Portland.  Ore. — Plans  and  specifications 
reported  desired  until  Feb.  18,  by  City 
Auditor,  for  public  auditorium. 


PRICES     AND     LETTINGS. 

itindicates  award  of  contract. 

-AEast  Hartford,  Conn. — Contract  for 
erecting  high  school  awarded  Louis 
.Miller.  Meriden.  at  about  $90,000.  J.  W. 
Kratzen,  Supt.   of  Schools. 


Hornell,  N.  Y. — Following  are  four  low- 
est bids  opened  Jan.  19.  by  Acting  Super- 
vising Architect,  Washington,  D.  C,  for 
constructing  stone  and  brick  post  oflSce 
at  Hornell  (a)  linestome.  (b)  sandstone: 
Geo.  W.  Stiles  Constr.  Co.,  Chicago,  111., 
(a)  $61,863,  (b)  $64,863;  Thos.  W.  Cissel, 
Wooster.  (3hio,  (a)  $63,000.  (b)  $64,800; 
The  Durolithic  Co.,  Buffalo,  N.  T..  (a) 
$63,123.  (b)  $68,123;  Geo.  C.  Rossell, 
Rochester,  (a)  $63,924;  W.  C.  Fissell  Co., 
New  York,    (b)    $66,595. 

Waterloo,  N.  Y. — Following  are  four 
lowest  bids  opened  Jan.  21  by  Acting 
Supervising  Architect,  Washington,  D.  C, 
for  constructing  two-story  and  basement 
I".  S.  Post  Ofllce  at  Waterloo:  George  W. 
Stiles  Construction  Company,  Chicago, 
111.,  concrete — reinforced  concrete  floors, 
$54,176:  Westchester  Engineering  Com- 
pany. White  Plains,  N.  Y.,  Bedford  lime- 
stone, $54,700:  George  C.  Rossell,  New 
York.  Bedford  limestone,  $56,571;  Duro- 
lithic Company.  Bultalo,  N.  Y.,  Bedford 
limestone,   $57,345. 

Newark,  N.  J. — Following  are  three  bids 
opened  Jan.  18  by  Essex  County  Park 
Commission  on  general  construction  for 
pavilion  on  DifBdent  Hill  and  a  comfort 
station  and  children's  shelter  at  "Wee- 
quahic  Park:  William  G.  Sharwell,  377 
North  Fifth  Street,  and  Henry  Becker  & 
.Sons.  356  Prospect  Street,  South  Orange, 
both  bid  $32,500:  E.  M.  Waldron,  Inc..  207 
Market  Street,  $33,630.  Lowest  bid  for 
plumbing,  Jacob  Rau,  Jr.,  43  West  Kin- 
ney Street,  at  $1,592. 

■^Plalnsboro,  N.  J. — Contract  for  erect- 
ing buildings  for  Rockefeller  Institute  for 
Medical  Research  of  New  York  and  New 
Jersey,  including  laboratories,  operating 
and  isolation  buildings,  power  house, 
tunnel  and  dog  kennels  awarded  Mat- 
thews Construction  Co.  of  Princeton; 
total  cost,   $237,530. 

■A^Pittsburqh,  Pa. — Contract  for  erecting 
sixteen -story  Chamber  of  Commerce 
ETuilding  at  Smithfield  Street  and  Seventh 
Avenue  awarded  Thompson-Starrett  Co.. 
Second  National  Bank  Building.  E.  B. 
Lee.  .Archt..  345  Fourth  Avenue. 

•  RIdqway,  Pa. — Contract  for  erecting 
T.  S.  Post  Office  awarded  Colonial  Con- 
struction &  Supply  Company,  Charlottes- 
ville, Va.,  at  $50,999. 

♦  Birmingham,  Ala. — Contract  reported 
awarded  Ager  &  Cline,  Third  Avenue  and 
Nineteenth  Street,  for  erecting  three- 
story,  fireproof  Science  Hall  at  Birming- 
ham College. 

*Clark8dale,  Miss. — Contract  for  erect- 
ing a  building  for  the  power  plant 
awarded  Dabbs  &  Wetmore.  Meridian, 
Miss.,  at  $14,811.  Engineers.  W.  G.  Shur- 
(-•ar  Engineering  Company,  Memphis, 
Tenn. 

■*Terre  Haute,  Ind. — Contract  awarded 
A.  W.  Stoolman,  Champaign.  111.,  for 
erecting  high  school.  Probable  cost 
5)150,000. 

Toledo,  Ohio. — Following  are  four  low- 
est bids  opened  by  School  Board  for  erect- 
ing addition  to  IronvlUe  School:  William 
A.  Greunke  of  Toledo,  $33,720;  M.  Rabbit 
*  Sons,  115  Nasby  Building,  $34,674; 
Walls.  Bock,  Kuhlman  Company,  409 
Nasbv  Building,  $35,998;  O.  J.  Henahan  of 
Toledo.  $36,148.  Lowest  bid  for  heating; 
Bryce  Heating  &  Ventilating  Company, 
41.->  Spitzer  Building,  at  $7,195  and  plumb- 
ing, Larsen  &  Wood  Company,  326  Erie 
Street,    at    $8,501. 

+Monroe,  Mich. — Contract  for  erecting 
school  for  St.  Mary's  College  reported 
awarded  John  Finn  &  Son,  Detroit.  Cost 
about  $300,000. 

■A- Alton,  III. — Contract  awarded  James 
Godfrey  &  Company,  St.  Louis,  Mo.,  at 
533.500.  for  erecting  annex  at  Monticello 
Seminary. 

♦  Harlan,  Iowa. — Contract  for  erecting 
high  school  awarded  bv  Board  of  Educa- 
tion to  C.  E.  Wierschke  of  St.  Paul,  Minn., 
at  $67,708,  and  for  grade  school  to  Mads- 
den  Brothers,  Plymouth  Building,  Minne- 
apolis, Minn.,  at  $21,083.  John  D.  Chubb. 
Archt..  109  North  Dearborn  Street.  Chi- 
cago, 111. 

Anoka,  Minn. — Following  are  tour  low- 
est bids  opened  Jan.  18  by  Acting  Super- 
vising Architect,  Washington,  D.  C,  for 
constructing  U.  S.  Post  Ofllce,  (a)  lime- 
'"?,"®;,  <*')  sandstone:  Thomas  W.  Cis- 
se'l.  Wooster.  Ohio,  (a)  $44,000,  (b)  $44.- 
600;  G.  W.  Stiles  Construction  Company, 
Rookery  Building,  Chicago,  111.,  (a)  $41,- 
835      (b)    $42,135;    A.    W.    Lkne,    19    S.    La 

?f9'oco^""??^,'^^''=''?°'  i"'  '«>  *42,633.  (b) 
$42,983;  McManis  &  Tarnoski,  St.  Paul, 
Minn.,  (a)  $44,246;  W.  D.  Lovell,  Minne- 
apolis.  Minn.,    (a)   $41,250. 

•  Aurora,  Neb. — Contract  for  erecting 
I  .  S.  Post  Oflfice  awarded  Hemiin  Con- 
struction   Company,     St.    Louis,    Mo.,    at 

♦Woodburn,  Ore.— Contract  awarded  E 
B.  White,  Lumber  Exchange  Building, 
Portland,  for  erecting  $40,000  high  school. 

Berkeley,  Cal, — Following  are  lowest 
bidders  on  various  parts  of  work  opened 
by  Board  of  Regents  of  University  of  Cali- 
fornia for  erecting  the  University  Library- 
General  construction,  J.  D.  Hannah,  Mo- 
nadnock  Building.  San  Ftancisco.  $194  733- 
elevator  work  and  book  lifts.  Otis  Ele- 
vator Co..  $7,485;  granite  work.  Raymond 
Granite  Co.,  $86,600:  metal  furniture  and 
metal  book  stacks.  M.  G.  West  Co.,  $104,- 
379;  plumbing.  Turner  Co.,  $8,215. 


PRIVATE  BUILDINGS 


PROPOSED     WORK. 
Worcester,    Mass. — Dr.    H.    J.    Hartnett 
of    Worcester.     Intends     erecting     $50,000 
fireproof  garage  at  Franklin  and  Vine  Sts. 

Brooklyn,  N,  Y, — Plans  filed  for  four 
four-stcrv  brick  tenements  to  be  erected 
at  Parade  Place  and  Parkside  Avenue  for 
Arden  Construction  Company,  3436 
Broadway;  total  cost  $160,000.  W.  T.  Mc- 
Carthy,  Archt.,    16   Court  Street. 

Plans  being  prepared  by  Cantor  &  Dorf- 
man,  373  Fulton  Street,  for  four-stOry 
apartment  house  to  be  erected  on  Claren- 
don Road  and  E.  Twenty-third  Street  for 
S  &  G.  Development  Co. ;  cost  about 
$70,000. 

Buffalo,  N.  Y. — Plans  being  prepared 
bv  Robert  North,  Prudential  Building, 
for  an  auditorium  and  art  building  to  be 
erected  at  Delaware  Avenue,  Johnson 
Park  and  Elmwood  Avenue  for  Spencer 
Kellogg  and  Assoc.  Delaware  Avenue 
and  Niagara  Square.  Cost  approximately 
$400,000. 

Plans  being  prepared  by  Bricell  Swain 
Co.,  Chapin  Block,  for  10-story  and  base- 
ment steel,  brick,  stone  and  terra  cotta 
Niagara  Square  Hotel,  to  be  erected  on 
Niagara  Square  and  West  Genesee  Street 
by  Niagara  Square  Hotel  Corporation. 
Cost  $200,000. 

Plans  being  prepared  by  S.  F.  Heckert, 
Bessemer  Building,  Pittsburgh,  Pa.,  for 
a  1-storv  stone,  brick  and  steel  church, 
to  be  erected  on  Seneca  Street  for  R.  C. 
Church  of  St.  John  the  Evangelist.  Cost 
$75,000.     Rev.   Michael  J.  Weber,   Pastor. 

Ilion,  N.  Y.— Henry  W.  Congdon.  18 
Broadway,  New  York,  is  architect  for 
edifice  and  parish  house  contemplated  for 
St.  -Augustine's  Episcopal  Church:  cost 
about  $60,000.     Rev.  L.  R.  Benson.  Pastor. 

New  Rochelle,  N.  Y.— Plans  being  pre- 
pared by  C.  -A.  Lupprian,  180  Main  Street, 
for  two-story  store  and  theater  building 
to  be  erected  on  Church  Street;  cost  about 
$60,000.  B.  Von  Ottinger,  213  West  Forty- 
second  Street,  New  York,  reported  in- 
terested. 

New  York,  N.  Y. — Plans  filed  for  erect- 
ing following  buildings:  Five-story  brick 
tenement  at  Courtlandt  .Avenue  and  155th 
Street  for  Benenson  Realty  Company, 
cost  $50,000,  Charles  Schaefer,  Jr.,  Archt.. 
401  Tremont  Avenue:  two  five-story  brick 
tenements  at  Briggs  Avenue  and  194th 
Street  for  Charles  T.  Streeter  Construc- 
tion Company,  cost  $100,000,  Charles 
Schaefer,  Jr.,  Archt.,  401  Tremont 
Avenue. 

Plans  completed  by  J.  M.  Felson,  1133 
Broadway,  for  five-story  apartment  house 
to  be  erected  on  188th  Street  and  Grand 
Avenue  for  Andrew  J.  McKegney,  25.S 
Broadway;  cost  about  $50,000. 

Plans  prepared  by  J.  M.  Felson,  1133 
Broadway,  for  brick  moving  picture  thea- 
ter to  be  erected  at  Westchester  and 
Forest  -Avenues  for  Orpheum  Theater 
Company;   cost   about   $50,000. 

Rochester,  N.  Y. — Plans  completed  by 
Chas.  W.  Eldridge.  412  Cutler  Building; 
John  T.  Comes  and  John  E.  Kauzer,  As- 
soc. -Architects.  Renshaw  Building.  Pitts- 
burgh, Pa.,  for  edifice  and  parish  house 
to  be  erected  on  Lexington  Avenue  and 
Oriole  Street  for  (jhurch  of  the  Holy 
Rosary;  cost  about  $60,000.  Rev.  Father 
Hughes,  Pastor. 

Bridgeton,  N.  J. — Plans  being  prepared 
for  $30,000  edifice  and  Sunday  School 
building  for  Wesley  Memorial  Methodist 
Episcopal   Church. 

Jersey  City,  N,  J, — Trustees  of  Hebrew 
Orphan  -Asylum  contemplate  erecting  new 
orphan  home  in  Hudson  City  section.  A. 
S.  Newman.  Bayonne,  Chairman  Building 
Committee. 

West  Hoboken,  N,  J, — St.  Johns  Episco- 
pal Church  will  erect  parish  house  to  in- 
clude gynmasium,  choir  and  church  school 
looms.     Rev.  E.  J.  Cleveland,  pastor. 

Harrlsburg.  Pa. — Plans  being  prepared 
by  Paul  Monaghan,  Drexel  Building, 
Philadelphia,  for  stone  edifice  to  be 
erected  for  St.  Lawrence  Roman  Catholic 
Church. 

OIney  (P.  O.  Philadelphia),  Pa. — Plans 
being  prepared  bv  Duhiing.  Okie  &  Zieg- 
ler,  Bailey  Building,  Philadelphia,  for 
stone  edifice  to  be  erected  for  Presby- 
terian Church. 

Philadelphia,  Pa. — Contract  to  be  let  In 
about  three  weeks  for  erecting  10-story 
garage  on  South  Broad  Street  for  Penn- 
sylvania Taximeter  Co.  Carl  P.  Berger, 
Archt.,    Penn   Sq.   Bldg. 

Competitive  sketches  being  submitted 
for  new  bank  building  for  Franklin  Trust 
Co.,  Fifteenth  and  Market  Streets. 

Pittsburgh,  Pa.— ^lans  being  prepared 
by  John  T.  Conies.  Renshaw  Building,  for 
one-story,  brick,  steel  and  stone  edifice 
to  be  erected  on  Mission  St..  Southside, 
for  St.  Josephat  Roman  Catholic  Church; 
cost   $40,000. 

Wilkes- Barre.  Pa. —  Plans  being  {ire- 
pared  by  C.  W.  Kvaus.  117  West  River 
Street,  for  $10ii.0U0  parish  house  to  be 
erected  for  St.  Stephen's  Episcopal 
Church.      Rev.    E.   W.   Sterrett,    Pastor. 
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Baltimore,  Md. — Contract  soon  to  be  let 
for  erecting  City  Garage  at  27  Soutli 
Charles  Street  to  cost  $90,000.  Clyde  \V. 
Fitch,  Archt.,  Munsey  Bldg. 

Otto  G.  Simonson,  Casualty  Tower,  re- 
ported architect  for  10-story  hotel  which 
is  to  be  erected  at  Light  and  German 
Streets  at  a  cost  of  $1,000,000. 

Bluestone,  W.  Va.  (P.  O.  Pocahontas, 
Va.). — Erection  of  $25,000  station  at  Blue- 
stone  Junction  contemplated  by  Norfolk  & 
Western  Kailroad  Co.  (J.  E.  Crawford, 
Ch.   Engr..    Roanoke,   Va.). 

Huntington,  W.  Va. — Plans  prepared  by 
E.  N.  Alger  of  Huntington  approved  for 
new  edifice  and  parish  house  to  be  erected 
at  Fifth  Avenue  and  Eleventh  Street  for 
Trinity  Episcopal  Church:  total  cost 
about  $100,000. 

Gadsden,  Ala. — Elks  contemplate  erect- 
ing theater  and  lodge  building  to  cost 
S35.000. 

Shreveport,  La.  —  Sarnger  Amusement 
Company,  Shreveport,  contemplates  re- 
modeling the  Saenger  Theater  and  erect- 
ing a   r.ew   theater;    total  cost  $100,000. 

Morrlstown,  Tenn.  —  Stockholders  of 
First  National  Bank  voted  $50,000  for 
erecting  new  banking  house  on  Main  and 
Cumberland    Streets. 

Nashville,  Tenn.— C.  K.  CoUey.  L.  &  C. 
Building,  is  architect  for  three-story,  fire- 
proof apartment  house  to  be  erected  on 
Bellecourt  and  Eighteenth  Avenues  for 
Bellecourt   Improvement  Co.;   cost  $75,000. 

Cleveland,  Ohio.— Briggs  &  Nelson,  669 
Rose  Building,  engaged  to  prepare  plans 
for  Fourth  Church  of  Christ  (Scientist), 
to  be  erected  at  East  105th  and  Fair- 
mount  Streets;  cost  about  $100,000. 

Mills  Hotel  Co.,  160  Bleecker  Street, 
New  York,  N.  Y.,  reported  contemplating 
erecting  at  Lakeside  Avenue  and  East 
Ninth  Street  a  $150,000  hotel. 

Reported  Union  Club  (William  Gordon 
Brown,  Secy.)  plans  improving  the  in- 
terior of  their  club  house  at  a  cost  of 
about   $250,000. 

M.  E.  Wells,  1448  Westwood  Avenue, 
Lakewood,  is  architect  for  3-story  brick 
and  concrete  building  for  D.  O.  Summers 
Co.  at  6200  Carnegie  Avenue. 

Columbus,  Ohio. — Plans  being  prepared 
by  W.  T.  Mills.  49  North  High  Street,  for 
ten-story  hotel  which  Tliomas  Hardesty 
contemplates  erecting  at  State  and  Pearl 
Streets;   probable  cost  $200,000. 

Anderson,  Ind. — Cyrus  D.  MoLane  of 
Rock  Island.  111.,  selected  to  prepare  plans 
for  proposed  $250,000  Y.  M.  C.  A.  building. 

Ebenezer,  Ind. — Methodists  have  ap- 
proved plans  for  a  new  edifice.  W.  I. 
Anderson,   Chmn.   Bldg.   Com. 

Fort  Wayne,  Ind. — Y.  M.  C.  Assoc,  is 
reported  planning  erecting  a  $250,000 
building. 

Frankfort,  Ind. — Erection  of  sixty-room 
apartment  house  contemplated  on  Main 
and  South  Streets  for  William  White  of 
Camden. 

Hammond,  Ind. — Plans  completed  by 
Thompson  &  Graves  of  Hammond,  for  a 
store  and  flat  building  to  be  erected  for 
.loe  Topajna;   cost  about  $25,000. 

Indianapolis,  Ind.  —  Elks  contemplating 
erecting  new  lodge  building  on  Vermont 
Street. 

Peru,  Ind. — Reported  improvements  con- 
templated by  the  Chesapeake  &  Ohio  R. 
R.  (3o.  during  the  coming  summer  include 
erecting  office  building,  additional  im- 
provements to  the  shops  and  filling  old 
canal  from  railroad  shops  to  the  bridge 
and  constructing  side  tracks  on  this  fill; 
cost,  $150,000. 

Detroit,  Mich. — Albert  Kahn.  58  Lafay- 
ette Avenue,  is  architect  for  eight-story, 
steel  and  concrete  store  building  to  be 
erected  at  Gratiot  and  Library  Avenues 
for  Crowley-Milner  Company. 

Beardstown,  III. — Charles  Kennedy  of 
Keardstown,  and  others,  interested  in 
erecting  business  buildings  here  to  cost 
approximately    $350,000. 

Chicago,  III. — Charles  G.  Dawes,  125 
West  Monroe  Street,  President  of  Cen- 
tral Trust  Co.  of  Illinois,  intends  erecting 
next  summer  a  hotel  for  poor  women;  coat 
about  $100,000. 

Green  Bay,  Wis. — Elks  are  reported  tak- 
ing steps  to  erect  a  $25,000  building  for 
the  Junior  Order  of  Elks. 

Milwaukee,  Wis.- Joseph  P.  Kalt,  130 
Grand  Avenue,  will  erect  three-story  and 
basement,  30  x  175  ft.,  briclc  apartment 
building  on  Grand  Avenue  and  Seven- 
teenth Street;  estimated  cost  about 
$45,000. 


approximately    $45,000. 


lnt"^nm'"«,'?,'',iL''.i'!"i  st""eapaitment  build-  *(3ttumv»a,  Iowa,— Contract  for  erecting  San  Diego,  Cal.— Hercules  Powder  Com- 
ing contemplated  for  P.  H.  Pilchard;  cost  hotel  for  Ottumwa  Hotel  Company  (bid.-*  pany  (Herbert  Tally,  San  Francisco,  rep- 
opened  Jan.  5)  awarded  as  follows:  Gen-  resentative)  will  erect  plant  for  refining 
eral  construction  to  J.  C.  Mardis  Com-  potash  from  kelp  on  water  front  at  north 
pany,  Des  Moines,  at  $159,031;  heating  end  of  Chula  Vista  section,  also  2200-tt. 
and  plumbing,  S.  Grunwald,  Omaha,  Neb.,  wharf,  two-mile  railroad  from  National 
at  $35,981:  electric  wiring.  Inland  Elec-  *" 
trie  Company,    Des  Moines,   $5,464. 


Minneapolis,  Minn. — Gleuk  Brewing  Co., 
2021  N.  E.  Marshall  St.,  intends  erecting 
a  two-story  brick  store  and  ofl;ice  build- 
ing at  201  Central  Avenue  estimated  to 
cost  $25,000. 

The  Northwestern  Automobile  Co.,  217 
South  Fourth  Street,  will  erect  a  rein- 
forced concrete  automobile  salesroom 
and  garage  at  Harmon  Place  and  Willow 
Street.     Cost,    $35,000. 

St.  Paul,  Minn. — A  parochial  school 
costing  $25,000  is  to  be  erected  in  connec- 
tion with  Church  of  St.  Andrew. 

Erection  of  five-story  building  contem- 
plated by  Twin  City  Wholesale  Grocery 
Co.,  409-411  Sibley  Street. 

Atchison,  Kan, — Preliminary  plans  pre- 
pared by  Shepard.  Farrar  &  Weiser,  1202 
R.  A.  Long  Building,  Kansas  City,  Mo., 
for  75  X  90  ft.,  brick  and  stone  church 
building;  cost  $40,000.  C.  D.  Walker, 
Chairman  Building  Committee. 

Butte,  Mont. — Reported  John  Whitney 
of  Butte,  and  others,  interested  in  erect- 
ing athletic  and  amusement  club  building, 
including  swimming  pool  and  auditorium; 
probable  cost  $100,000. 

Glendlve,  Mont. — Northern  Pacific  R.  R. 
Co.  (W.  L.  Darling.  Ch.  Eng.,  St.  Paul, 
Minn.)  has  decided  to  erect  a  freight  and 
passenger     depot      at     Glendive.        Cost, 

$100,000. 

Little  Rock,  Ark. — Plans  being  prepared 
by  A.  Klingensmith,  of  Fort  Smith,  for 
three-story  apartment  building  for  Ar- 
kansas Valley  Trust  Company;  cost  $30,- 
000. 

Seattle,  Wash. — Reported  contract  will 
be  let  about  Feb.  20  by  B.  D.  Stuart, 
Architect,  Railway  Exchange  Building, 
for  erecting  a  3-story  brick  and  terra 
cotta  apartment  house  on  Denny  Way 
and  Fifth  Avenue  North.  Cost  between 
$60,000  and  $75,000. 


*Los    Angeles,    Cal. — Contract   awarded 
Stone    &    Webster   of   Boston,    Ma.ss..    far 


City  and  a  number  of  houses  for  em- 
ployees: cost  reported  at  $500,000.  Con- 
tracts for  piling  for  wharf  and  for  some 
machinery  have  been  let. 

San    Diego    Sugar    Company    (John    S. 


erecting    a    five-story    reinforced-concrete     Akerman,    President    Chamber    of    Com 


storage  warehouse  for  Panama-Pacific 
Warehouse  Corporation  to  be  200  x  400  ft, 
and  estimated  to  cost  $400,000.  Moores  & 
Dunford,  Archts. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED     WORK. 

North  Grosvenor  Dale,  Conn. — C.  M. 
Praray  of  New  Bedford,  Mass..  is  archi- 
iSS'  /"'"  two-story,  brick  and  steel,  60  x 
109  ft.  power  house  to  be  erected  for 
Grosvenor   Dale   Company. 

Niagara  Falls,  N.  Y.— Plans  being  pre- 
pared   by    Kremers   &    Wright,    311    Falls 


merce.    Pres. )    reported    Incorporated   and 
will    erect    a    beet    sugar    factory;    cost 

$600,000. 

BIOS     DESIRED. 

Chicago,  III. — Reported  desired  until 
about  Fell.  1  by  John  Ahlschlager  &  Son, 
.Arohts..  Ill  W.  Washington  Street,  for 
excavation  for  10  and  11  story  and  base- 
ment cold  storage  plant  for  Beatrice 
Creamery  Co.,  122  S.  Michigan  Ave. 
About  Feb.  15  architect  will  be  ready  for 
superstructure. 

Astoria,  Ore. — Reported  desired  until 
Feb.  21  by  Port  Commissioners  for  in- 
stalling all  machinery,  shafting,  belting, 
etc.,  in  the  grain  elevator  under  con- 
struction for  the  Port  Commission. 

Toronto,    Ont.— Until   Feb.    1,    by   T.    L. 


Street,    for   extensive   additions    to   oaner     Church    (Mayor),    Chmn.    Bd.    of   Control, 
mill  of  Defiance  Paper  Company,  Walnut     I?,""  extension   of   cold   storage   division  at 


and       Third 
$150,000. 


Streets;      estimated      cost, 


City  Abbatoir. 

PRICES     AND     LETTINGS. 
itindicates  award  of  contract. 

•  New  Bedford,  Mass.— Contract  award- 
ed J.  J.  PrindivlUe  Company  of  Framing- 
ham,  for  erecting  four-story  and  base- 
ment mill  for  Sharp  Manufacturing  Com- 
pany; cost  about  $1,000,000.  Engineers, 
C.  R.  Makepeace  &  Company  of  Provi- 
dence, R.  I. 

■A-Buffalo,     N.     Y.  —  Contract     awarded 


cost  $40,000. 

BIDS      DESIRED. 

Philadelphia,  Pa.— By  Frederick  Web- 
ber, Morris  Building,  for  fifteen-story 
brick,  stone,  steel  and  terra  cotta  hotel. 

Indianapolis,  Ind. — Reported  desired  un- 
til March  1  by  Indiana  Coliseum  Corp.,  906 
Hume-Mansur  Building,  for  erecting  an 
U-story  coliseum  and  dispiav  building; 
probable  cost  $800,000.  Fred.  Wallick, 
Archt.,  1062  Lamcke  Annex. 


PRICES     AND     LETTINGS. 
■klndicatea  award  of  contract. 

•  Boston,  Mass. — Contract  awarded  New 
England  Structural  Company,  110  State 
Street,  for  300  tons  of  steel  needed  in  the 
power  house  for  the  Boston  Elevated  R.  R. 
Company. 

•Binghamton,  N.  Y. — Contract  tor  400 
tons  of  steel  required  for  the  addition  to 
the  department  store  of  Sisson  Brothers 
awarded  Binghamton  Bridge  Co.,  Bing- 
hamton.  at  about  $24,000. 

•  Buffalo,  N.  Y, — General  contract  for 
erecting    2-story    steel,    stone    and    brick 


Hoboken,  N.  J.— Delaware,  Lackawanna 
&  Western  Railroad  Company  (M.  Emery. 
feupt.  Marine  Dept.,  Hoboken),  contem- 
plates erecting  new  ferry  house  at  Four- 
teenth Street  and  Hudson  River,  also 
carpentry  and  machine  shops  and  ex- 
tension of  piers  to  bulkhead  line;  esti- 
mated cost  about  $500,000. 

n  °^r-^t.  fa-— Reported    Willard    Case    & 
Co..   1 ,    Battery  Place,  New  York,  are  en- 

Sett"silk''m*'il!'"'tn^h»"^i,.«nf^.i  ^v,"''   °°."-     John    W.    Ferguson    CompanT.'  pTt'eTson" 

Crete    suK    mill    to    be    erected    here    for     N.   J.,   for  erecting  additions   to  plant  of 

'  '^°-  J.    H.    Williams    Company.      Contract   in- 

Phlladelphla,   Pa.— Plans  being  nrenared     '='"<^<'s   extension    to   drop    hammer   shop, 
by     Day     &     Zimmerman,     311     Chestnut     f"i^'?5?'l"'- <"  ^'''S'*^  apd  Inishing  build- 

loncrete  build- 
f„i  DKi  1  I  c'^'rJJ'*"'  house,  to  be  erected 
for  Philadelphia  Textile  Machinery  Co 

Schaum    &    Uhllnger    Co.,    Second    knd 
Glenwood  Avenues,  will  erect  three-story 
brick,   stone  and   reinforced   concrete  ma- 
chine shop  at  American  Street  and  Glen- 
wood  Avenue. 


Griswold  Worsted  Co. 
Portland,     Ore,  —  Union     Stock     Yards. 
North  Portland,  plan  constructing  several  _  _____„„__ 

exchange  buildiiigs,  the  largest  to  be  two     Streetr"for"three"brick"an'd  con'cre^elfjfld'     P^  ,^"'^    "«^'    repair   shop]    all    of   struc- 
?'„°^'^,^  A',?,?'  ^2"  -^  1^°  "•■  °f  concrete  and     ings,  including  power  house.  tS  be  ere"  ted     '"''^'  ^'««'-     Cost  $250,000. 

•Philadelphia,  Pa.— Contract  awarded 
Robert  Beatty  &  Brother,  2331  East 
Fletcher  Street,  for  erecting  factory  for 
Bush   &   Terry;   cost  $28,000 


•Titusvllle,      Pa.  —  Contract     awarded 

Reading,  Pa.— Fleck  Cigar  Company,  138     KoB^ra   Construction    Company   of   Corry, 

Orange  Street,  will  erect  in  spring  a  four-     1°'^    enlarging    plant    of    Titusville    Forge 

story  addition;  cost  approximately  $30,000      Company,   purchased   by   Bethlehem   Steel 

Company,  to  cost  about  $300,000. 

mom'^'c^l^%'2ny'c^7t^ZTa\lt  e';°e'cU^g"'a°n     r  tt?'"*""^™f.'^«?-<^°"t-°'  --^rded  by 
assembly  Plant  here.  es  erecting  an     Bammo^re  C^oldjtora^ge^^^^^^^^ 


Monroe,     La.— Reported     West     Monroe 
Mig.   t-o.,   Ltd.,   will  rebuild  woodworking 

FifS^^L '■^''*""''    destroyed    by    fire:    cost. 
$50,000. 

Cleveland.   Ohio,— Plans   being   prepared      -  „    _.- _.    „ ,„,„,    ,.„,..„„„ 

Toi^^A     V„?  i"*'^'.B^"'"i"l  ,'^    Nordhoff.  by    Gillette    Grain    Elevator    Company    to 

l^^fr^iA  llor?l\a^J&  tr^pfint^^f  nr--^"  Engineering  Company  of  Shic'kgo, 
Overland-Cleveland  Co.,  6604  Euclid  Ave.; 


additions  and  alterations  to  buildings  at 
17-23  East  Pratt  Street;  cost  $40,000 
Nicholas  Van  R.  Green,  Engineer. 

•  Memphis,    Tenn. — Contract    for    erect- 
!"S  _100,000    bu.    grain    elevator    awarded 


estimated  cost  $200,000. 

Reported  Frantz  Premier  Company 
Ivanhoe  Road,  plans  two  additions,  each 
two  stories,  370  x  60  ft.  A  power  house 
and  foundry  also  mav  be  built  Total 
cost  ?200,000.  a' 


•Springfield,  Ohio — Contract  awarded 
Structural  Steel  Company  of  Dayton  for 
erecting  additional  factory  on  Lagonda 
Avenue  for  Robbins  &  Myers  Company; 
cost   complete  about   $150,000 


,.,,.-                -                    Delaware,    Ohio.— Sunray     Stove     Com- 

buildmg  for  Black  Rock  Bank  at  Niagara  Pany    contemplates    erecting   new   factory 

and   Tonawanda   Streets   awarded   Robert  at  Sandusky  and  Railroad  Streets 
E.   Williams,   37  Church  Street;   cost  $30,- 
000.     —--."•      •      •  •        -        — -♦     ' 


Mann  &  Cook,  Archts.,  Dun  Bldg. 


Frankfort,    Ind.— Plans    being 

"IV        rTit-trtynt-l-k        -nn.nlri—^.        1 j     _  . 


•Seattle,  Wash. — Contract  for  refriger- 
ating and  other  equipment  in  the  apple 
storage  warehouse  (bids  opened  Dec.  15) 
awarded  Harrington  Peters  Co.,  Oriental 
Building,  at  $117,500.  Three  other  bid- 
prepared     ^f,""! ■-„>'"'«■■.,  ^Ife.    Co.,    Milwaukee,    Wis., 


•  Butler,  Pa.— Contract  awarded  by  M. 
Nirdlinger,  Architect,  Fidelity  Title  & 
Trust  Building,  Fourth  Ave.,  Pittsburgh, 
to  George  Schenck  of  Butler  for  erecting 
four-story,  50  x  150  ft.,  brick  clubhouse 
on  West  Jefferson  St.  for  Loyal  Order  of 
Moose;   cost  $65,000. 

•  Philadelphia,  Pa,— Contract  awarded 
Henry  E.  Beaton.  Twelfth  and  Sansom 
Streets,  for  erecting  five-story  and  base- 
ment, brick,  stone  and  concrete  ware- 
house at  Third  and  New  Streets  for 
Cover  &  Co.;  cost  $30,000.  R.  E.  White, 
Archt..  Penna  Building. 

•Contract  awarded  W'arren  Moore  & 
Co.,  Commercial  Trust  Building,  for 
erecting  two-story  reinforced  concrete, 
77  X  94  ft.,  warehouse  on  Taconv  Street 
for  Miller  Lock  Co.;  cost,   $50,000 


Fort  Dodge,  Iowa. — Erection  of  six- 
story  bank  and  hotel  building  contem- 
plated on  Seventh  and  Central  Avenues 
for    Iowa    Savings    Bank;    probable    cost 

$115,000. 

Mason  City,  la.— -C.  E.  Bell,  Security 
liank  Building,  Minneapolis,  Minn.,  en- 
gaged to  prepare  plans  for  ten-story  lodge 
building  for  Modern  Brotherhood  of 
America;  cost  $250,000. 

Sioux  City,  Iowa. — Beuttler  &  Arnold. 
Security     Building,     engaged     to    prepare 


fort. 
Peru,  Ind.— See  "Private  Buildings." 
Duluth,  Minn.— Alexander  McDougall 
has  incorporated  the  McDougall-Duluth 
Co.  and  the  Duluth  Vessel  Co..  and  it  is 
reported  will  erect  a  ship  building  plant 
this  spring. 

Newport,  Minn.— Reported  directors  of 
the  Farmers  Terminal  Packing  Co.  of 
St.  Paul  will  erect  a  packing  plant  here 
costing  $400,000. 

St.  Paul,  Minn. — C.  F.  Arrol,  402  Mer- 
chants Bank  Bldg.,  will  erect  a  6-story 
'^ft^T''  °"  Fourth   Street;   estimated  cost 

St.  Paul,  Minn.- Plans  completed  for 
•Pittsburgh,  Pa.— Contract  awarded  by  '^OO.OOO  factory  to  be  erected  in  the 
H.  E.  Kennedy  Co.,  Archts..  Home  Trust  spring  on  University  Avenue  for  Griggs, 
Building,  to  Henry  Busse  Co..  Main  and  Cooper  &  Co.,  Third  Street  and  Broad- 
Wabash  Streets,  for  erecting  $25,000  mov-  "'^y- 
ing  picture  theater  for  Henry  Polk. 

•Vicksburg,  Miss.— Contract  for  erect- 
ing two-story  brick  club  house  for  B  B. 
L.  S.  (bids  opened  Jan.  10)  awarded 
Burke  Construction  Cjmpany,  Hatties- 
burg.  Miss.  Sam  Brown.  Jr.,  Chairman 
Building  Committee. 

•Cletreland,  Ohio. — Contract  for  erect- 
ing flye-story  brick  and  concrete  Osborne 


for  concrete  packing  house  to  be  erected  .*126.o00:  Andrew  LacLean,  Oriental  Build- 
for  Milner  Provision  Company  of  Frank-  iV='.  .»l-*2.740:  York  Manufacturing  Co., 
'"•■^  Maritime   Building,   $171,110.     J.   R.   West 

Chief  Engineer  Port  Directors. 

•Following  are  four  lowest  bids  opennd 
Dec.  lb  bv  Port  Directors  for  erecting  the 
fish  storage  building:  Booker,  Kiehr  & 
"hippie.  Central  Bldg..  $32,867  (awarded 
contract):  Kieburtz  &  Smith,  Railway 
Exchange  Building,  $35,600:  Dow  &  Ryden, 
Mehlhorn   Building.   $36,250,   and   Manhat- 

«?ooV°"','"''?,""^   ^°-    Central    Building, 
$37,998.     J.  R.  West,  Chief  Engineer. 


MISCELLANEOUS 


PROPOSED     WORK. 

Park    Improvements— Baltimore,    Md.— 
Mayor   has   signed   an    ordinance   provid- 

Great  Falls    Mont.-Montana  Flour  Mills     o"n^St'"pril's"i'r"e^et^betwe'"e^' slratola^'and 
^^l°l.lni^'Zli/Z!^S.'^  ^''"'^     ^t^l'^r      ^tre/tk^lrtfnTatlr^r  c^t 

St.    Louis,    Mo.— A   $40,000   addition   will  „ Subways  —  Cleveland,     Ohio.  -County 

be     erected     at     plant     of     Busch-Sulzer  Commissioners  authorized  a  bond  issue  of 

Brothers-Diesel     Engine     Company,     3328  J500.000    for    the    construction    of    subwav 

South  Second  Streets.  approaches   to  the  new  high  level   bridne 


Seattle,    Wash. — Reported    Alaska    En- 


Building     at     2129     East     Fourth     Street     gi'ieering   Commission,    Bell    Street    Dock, 


awarded  Reaugh  Construction  Co..  2835 
East  Fifty-first  Street;  estimated  cost 
$65,000.  Albert  Allen  &  Co.,  Archts.,  1900 
Euclid  Avenue. 

•Shadyslde,  Ohio.— Contract  awarded 
D.  T.  Burton  of  MoundsviUe,  for  erecting 
brick  and  limestone  Methodist  Church; 
cost  $30,000, 


Seattle,  will  soon  let  contract  for  lathes, 
dynamos  and  other  equipment  for  the 
new  railroad  shops  at  Anchorage. 

Los  Angeles,  Cal.— Standard  Oil  Com- 
pany reported  taking  steps  to  erect  on 
tide  lands  at  San  Pedro  tanks  and  ware- 
houses for  distributing  plant  to  cost 
$100,000. 


i?-  Stiperior  Avenue,  Detroit  Avenue  and 
West  Twenty-fifth  Street.  County  Engi- 
neer estimates  the  cost  of  constructing 
*g|p^ubways,   including  land  damages,  at 


Park      Improvement 
Ohio. — See    "Bridges." 


Bonds  —  Dayton, 


Park  Improvements— Indianapolis,  Ind. 
— Board  Park  Commissioners  propose 
making     extensive     improvements     along 
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Light  Plant — Joplln,  Mo. — City  Commis- 
Blon  engaged  Albert  C.  Moore,  Frisco 
Building,  to  prepare  plans,  estimates  and 
reports  on  complete  municipal  electric 
light  plant  or  extensions  to  present  plant' 
both  oil  and  steam  plans  will  be  reported 
on.  Probable  cost  $1"5.000.  Charles  Pat- 
terson,   Commissioner    of   Utilities. 

Park  Improvement — Bartlesvllle,  Okla. 
— See  "Garbage  Disposal  and  Street 
Cleaning." 

Transmission  Line — VIctorvllle,  Cal. — 
Southern  Sierra  Power  Company,  Victor- 
YiUe,  will  construct  10  miles  of  three 
phase,  33,000  440  volt  transmission  line 
from  substation  to  plant  of  Southwestern 
Portland  Cement  Co. 

Electric  Lighting  and  Gas  Plants — 
Phoenix,   Ariz. — Bums  &  McDonnell,   En- 

gneers,  Interstate  Building,  Kansas  City, 
o.,  preparing  preliminary  plans,  esti- 
mates and  report  on  complete  new  mu- 
nicipal electric  lighting  plant  and  new  mu- 
nicipal gas  plant.  A  bond  issue  will  be 
called  on  the  improvement.  Cost  for  both 
projects  will  be  about  J750,000.  In  con- 
nection with  these  improvements  the  city 
has  under  consideration  the  purchase  of 
power  from  the  Roosevelt  Dam.  George 
W.   Barrows,   Chairman   Committee. 

BIOS     DESIRED. 

Cement— New  York,  N.  Y.— Until  Feb. 
8  by  Douglas  Mathewson,  Pres.  Borough 
of  Bronx,  for  furnishing  supplies  during 
the  year  1916,  including  4000  bags  Port- 
land cement,  furnishing  and  delivering 
400,000  gals,  coal  tar  oil,  450,000  gals  as- 
phalt road  oil,  7000  cu.  yds.  1V4  in. 
broken  trap  rock  stone  and  3000  cu.  yds. 
broken  trap  rock  stone  screening,  etc. 

Stone  Chips— Maryland. — Until  Feb.  9, 
by  State  Roads  Commission,  601  Garrett 
Building,  Baltimore  (O.  E.  WeUer, 
Chmn.),  for  hauling  out  approximately 
11,500  tons  stone  chips  for  oiling  State 
roads,  advertised   in   Engineering  Record. 

Wave  Meters — Washington,  D.  C. — Until 
Feb.  8,  by  Bureau  of  Supplies  and  Ac- 
counts, Washington,  D.  C,  for  outfit  for 
pumping  water,  radio  receivers  and  wave 
meters  at  Navy  Yard,  Washington,  D.  C. 

Steel  and  Cement — Decorah,  Iowa. — Re- 
ported desired  until  Feb.  1,  by  Oscar 
Winger.  Co.  Aud.,  for  4  cars  80,000  ft.  fir 
plank  3x12  in.,  16  ft.,  and  3x12  In.,  18  ft., 
90,000  lb.  H-in.  steel  and  18,000  lb.  %-ln. 
steel,  and  1500  bbl.  cement,  etc. 

Cement,  Etc. — Garner,  Iowa. — Reported 
desired  until  Feb.  1,  by  E.  P.  Hanson, 
Co.  Aud.,  for  from  3000  to  3600  bbl.  ce- 
ment. 2  carloads  reinforcing  steel,  8500 
ft.    10  to  24-in.   corrugated  pipe,   etc. 

Lumber — Waterloo,  Iowa. — Until  Feb.  1, 
by  J.  J.  Rainbow,  Co.  Aud.,  for  furnish- 
ing in  carload  lots  f.  u.  b.  various  sta- 
tions in  Blackhawk  County,  lumber  as 
follows:  Not  less  than  150  M  ft.  nor  more 
than  180  M  ft.  Douglas  fir  lumber;  string- 
ers and  flooring,  Douglas  fir,  selected  com- 
mon, 16,  18  and  20  ft.  long,  and  one  car- 
load red  cedar  piling  16  to  24  ft.  long. 

Dredge  Machinery — St.  Paul,  Minn. — 
Until  Feb.  7,  by  Board  County  Commis- 
sioners, for  engines  and  dredge  machinery 
for  dredge  at  Bald  Eagle  Lake.  Geo.  J. 
Ries,  Co.  Aud. 

Cement — Denver,  Col. — Until  Feb.  2  by 
Department  of  Interior,  U.  S.  Reclama- 
tion Service,  505  Tramway  Building,  Den- 
ver, for  furnishing  13.000  to  20,000  bbl. 
Portland  cement  f.o.b.  cars  at  works  of 
the  bidder. 

Port  Improvements  —  Seattle,  Wash. — 
Until  Feb.  9  by  Port  of  Seattle,  Bell 
Street,  Warehouse  (W.  Lincoln,  Auditor), 
for  following:  Water  supply  and  Are  pro- 
tection system  for  Spoitane  Street  transit 
shed.  East  Waterway  Terminal;  roofing 
Spokane  Street  Transit  Shed ;  constructing 
aaphalt  roadway  surface.  East  Waterway 
Terminal.  J.  R.  West,  Chief  Engineer  of 
Port  Comra. 

Structural  Steel  for  Bridges — Venturai 
Cal. — Until  Feb.  3  by  Board  of  Supervi- 
sors, for  furnishing  structural  steel  for 
four  bridges,  approximately  660,350  lbs. 
steel,  15,800  lbs.  c.  i.  and  3000  lbs.  bolts 
and  washers. 

Cement,  Etc.  —  Ventura,  Cal.  —  Until 
Feb.  7  by  Board  of  Supervisors  (J.  B.  Mc- 
Closkey,  Clk.)  for  furnishing  15,000  tons 
cement,  100,000  tons  gravel  and  50,000 
tons  sand. 

Blocking  System— Panama. — Until  Jan. 
31  by  MaJ.  F.  C.  Boggs,  General  Purchas- 
ing Officer,  Panama  Canal,  WEishington, 
D.  C,  for  furnishing  castings,  bolts,  and 
fittlnSB  (or  blocking  system  for  dry  dock 
No.  £ 

PRICES     AND     LETTINQ8. 
iflndicatea  award  of  contract. 

Cement — Atlanta,  Ga. — Following  are 
two  lowest  bids  opened  Jan.  17,  by  Super- 
intendent of  Prisons,  Department  of  Jus- 
tice, Washington,  D.  C,  for  furnishing 
gOOO  bbl.  Portland  cement  at  the  U.  & 
Penitentiary  at  Atlanta;  V.  H.  Krlegs- 
baber,  Atlanta,  Ga.,  |10,S00,  exclusive  of 
sacks;  Bciple  Sons,  Atlanta,  Qa.,  $14,560, 
Including  sacks. 

-ArCoal  Dock — Superior,  Wis.— Contract 
awarded  Barnett  Record  Company,  Supe- 
rior, for  constructing  for  the  Zenith  Fur- 
nace Company  an  extension  to  the  coal 
dock  at  Superior  in  the  Ninth  Ward.  Dock 
to  be  lengthened  300  ft.  and  coal  handling 
rigs  rearranged.    Cost  1100,000. 


-^Pumping  Plant  In  Natatorlum — Seat- 
tle, Wash. — Contract  awarded  Gray  & 
Barash.  First  Avenue  and  Jackson  Street, 
for  installation  of  pumping  plant  and  salt 
water  mains  in  natatorium  at  Second 
Avenue  and  Lenora  Street  for  Natatorium 
Company;  cost  $31,000.  B.  Marcus 
rriteca,  Archt.,  Pantages  Theater  Build- 
ing. 

♦  Reinforcing  Bars — Los  Angeles,  Cal. — 
Contract  for  reinforcing  bars  for  tunnel 
work  (bids  opened  Jan.  11)  awarded  by 
Board  Public  Service  Commissioners  to 
Pacific  Coast  Steel  Co.,  Union  Oil  Bldg., 
at  $22,716.  James  P.  Vroman,  Secy. 
Comrs. 

-A-Ornamental  Lighting  Standards — Phoe- 
nix, Aril. — Contract  for  installing  orna- 
mental lighting  standards  on  Central  Ave- 
nue, Washington,  Adams  and  Jefferson 
Streets  awarded  New  State  Electric  Sup- 
ply &  Fixture  Co.,  Phoenix,  at  $18,550. 
City  to  furnish  standards,  and  contractor 
to  furnish  all  necessary  materials  and 
labor. 

-APump  Cars  —  Yuma,  Ariz. — Contract 
awarded  William  J.  Oliver  Mfg.  Company, 
Knoxvllle,  Tenn.,  by  U.  S.  Reclamation 
Service,  Washington,  D.  C,  for  furnish- 
ing forty  dump  cars  for  use  in  connection 
with  the  work  on  the  Yuma  Irrigation 
project,  Ariz.,  at  $1,175  each,  delivered 
f.o.b.    cars    Knoxvllle. 


Proposals 


For    Proposals   Advertised,    See    Pages 
47,  48  and  49. 


WATERWORKS. 

Bids  See  Eng. 

Close.  Record. 

Jan.  SI.  Filtration  Structure,  Osh- 

kosh.    Wis Jan.     1 

Adv.  Jan.  1  to  22. 
Jan.  31.  Tank,    Oshkosh,    Wis Jan.  15 

Adv.  Jan.  15,  22. 
Jan.  »1.  Reservoir,    Oshkosh,    Wis.  Jan.  16 

Adv.  Jan.  15,  22. 
Jan.  SI.  Filter     Apparatus,      Osh- 
kosh,   Wis „ Jan.  15 

Adv.   Jan.   15,   22. 
Fob.     1.  Exciter,    c.    1.    pipe,    etc., 

Orangeburg.    S.    C Jan.     8 

Adv.   Jan.   g. 
Feb.     1.  Contract  170,   Water  Bd., 

New  York,  N.  Y Jan.  IS 

Adv.   Jan.   15.   22. 
Feb.    1.  Pipe,    etc.,    Washington, 

D.    C Jan.  22 

Feb.     1.  Centrifugal    Pump,     New 

Brunswick,    N.    J Jan.  22 

Adv.    Jan.    22. 
Feb.     4.  Waterworlis,         Dunedln, 

na    Jan.  22 

Feb.     7.  Improv.,    Sullivan,    111 Jan.  15 

Feb.     8.  Waterworks,  Arcadia, 

la Jan.  22 

Adv.    Jan.   22. 
Feb.     8.  Gate    Valves,    Detroit, 

Mich Jan.  29 

Feb.     9.  System,   Camden,  Ala Jan.  22 

Feb.  10.  Wells.   Galveston,   Tex Jan.  29 

Feb.  14.  Waterworks,    Viola,   111...  Jan.  22 

Adv.  Jan.  22,  29. 
Feb.  15.  Improvements,    Lewiston, 

N.    Y Jan.  22 

Adv.  Jan.  22,  29. 
Feb.  15.  Contract    172,    New  York, 

N.  Y Jan.  29 

Adv.  Jan.  29. 
Feb.  22.  Waterworks,   McCammon, 

Idaho     Jan.  22 

Feb.  24.  Improvements,   Blooming- 
ton,  Ind Jan,  29 

Adv.  Jan.  29. 
Apr.     1.  Mains.    Cullman,   Ala Jan.  15 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Feb.     1.  Lamed,    Kan Jan.  22 

Feb.     1.  Toronto,    Ont Jan.  29 

Feb.     1.  Gamer,  Iowa   Jan.  29 

Feb.     2.  Philadelphia,   Pa Jan.  29 

Feb.     3.  Milwaukee,   Wis Jan.  15 

(2  Pro.)  Adv.  Jan.  15  to  29. 

Feb.     3.  New  York,   N.   Y Jan.  29 

Feb.     3.  Cleveland,    Ohio    Jan.  29 

Feb.     4.  St.  Louis,  Mo Jan.  22 

Feb.     4.  Youngstown,  Ohio   Jan.  29 

Feb.     7.  Cuyahoga  Falls,    Ohio Jan.  15 

Feb.    7.  Wausa,  Neb Jan.    t 

Feb.     7.  Canton,   Ohio   Jan.  29 

Feb.     7.  Sallna,   Kan Jan.  29 

Feb.     8.  .Shaker   Heights,   Ohio Jan.  29 

Feb.  23.  Des  Moines,   Iowa Jan.  29 

Feb.  24.  East   View,    Ohio Jan.  29 

Feb.  25.  Pierce,    Neb Jan.  29 

Feb.  29.  Kendallsville,   Ind Jan.  29 

Mar.  1*.  Newark,    N.    J Jan.  22 

Adv.  Jan.  22. 


BRIDGES. 

Jsn    31.  Boston,   Mass Jan.     $ 

Adv.  Jan.  8. 

Feb.     1.  Michigan    Jan.  33 

Feb.     1.  Austin,    Tex .Tan.  29 

Feb.     1.  Illinois    Jan.  29 

Feb.     S.Connecticut    Jan.     S 

Adv.   Jan.    8,   15. 

Feb.     2.  Paterson,    N.    J Jan.  22 

Feb.     2.  Lachute,   Que Jan.  29 

Feb.     3.  Dallas,    Tex Jan.     t 

Adv.  Jan.  8  to  29. 
Feb.     3.  Ventura,  Cal Jan.  29 


Bids 

Close. 

Feb. 

3. 

Feb. 

5. 

Feb. 

7. 

Feb. 

7. 

Feb. 

7. 

Feb. 

7. 

Feb, 

7. 

Feb. 

7. 

Feb. 

X. 

Feb. 

8. 

Feb. 

8. 

Feb. 

8. 

Feb. 

8. 

Feb. 

9. 

Feb. 

9. 

Feb. 

9. 

Feb. 

10. 

Feb. 

10. 

Feb. 

10. 

Feb. 

11. 

Feb. 

11. 

Feb. 

12. 

Feb. 

12. 

Feb. 

12. 

Feb. 

14. 

Feb. 

15. 

Feb. 

15. 

Feb. 

15. 

Feb. 

15. 

Feb. 

15. 

Feb. 

16. 

Feb. 

17, 

Feb. 

19. 

Feb. 

23. 

Mar. 

10. 

See  Eng. 
Record. 

Lonesborough,    Ont Jan.  29 

Williamson,    W.    Va Jan.  22 

Perry,    Okla Jan.  22 

New    Albany,    Ind Jan.  22 

Illinois   Jan.  22 

Santa   Barbara.    Cal Jan.  22 

Milwaukee,    Wis Jan.  29 

Austin,  Tex Jan.  29 

Martinsville,  Ind Jan.  22 

McCook.    Neb Jan.  22 

Adv.  Jan.  22.  29. 

Newport,    Wash Jan.  22 

Mammoth,    Ariz Jan.  22 

Wenatchee,   Wash Jan.  29 

York,   Neb Jan.  29 

Livingston,   Mont Jan.  29 

Cleveland,  Ohio Jan.  29 

Gretna,  Neb Jan.  22 

Hutchinson,  Kan Jan.  22 

Maine Jan.  29 

Seattle,   Wash Jan.  22 

Seattle,   Wash Jan.  29 

Schuyler,   Neb Jan.  22 

Hinton,   W.  Va Jan.  29 

Illinois Jan.  29 

Harriman,     Tenn Jan.  29 

Sutherland,    Neb Jan.  22 

Alaska     Jan.  IB 

Adv.  Jan.  15  to  29. 

Jamestown,    N.    D Jan.  29 

St.    Cloud,    Minn Jan.  29 

Illinois    Jan.  29 

Jamestown,    N.    D Jan.  29 

Miami,    Fla Jan.  29 

Clay,    W.    Va Jan.  29 

Dickinson,  N.  D Jan.  29 

Falrbury,    Neb Jan.  29 


PAVING  AND  ROADS. 

Missouri  Valley,  Iowa....  Jan.  16 

Galva,    111 Jan.  18 

Rock   Island,   HI Jan.  22 

Lamed,    Kan , . . .  Jan.  22 

Manchester,   Conn Jan.  22 

Chicago,  111 Jan.  29 

Oak    Park,    111 Jan.  29 

Butte,    Mont Jan.  22 

Huntington,    W.    Va Jan.  22 

Baltimore,  Md Jan.  29 

Jacksonville,    Fla Jan.  22 

Miami,    Fla Jan.  29 

Manitowoc,   Wis Jan.  29 

Galva,   111 Jan.  29 

Ventura,    Cal Jan.  29 

Wallace,  Man Jan.  29 

Milwaukee,  Wis Jan.  29 

Shaker  Heights,   Ohio Jan.  29 

Duluth,  Minn Jan.  29 

St.    Paul,    Minn Jan.  15 

Indiana    Jan.  15 

Seattle,    Wash Jan.  22 

Wapello,    Iowa    Jan.  22 

Tazewell,    Tenn Jan.  22 

Camden,   N.    J Jan.  29 

Merchantsville,    N.    J Jan.  29 

Canton,    Miss Jan.  29 

Greencastle,   Ind Jan.  29 

Hanford,    Cal Jan.  29 

Indiana   Jan.  1 6 

Indiana    Jan.  22 

Bakersfield,  Cal Jan.  22 

Clinton,  Iowa  Jan.  29 

Indiana     Jan.  29 

Wenatchee,   Wash Jan.  29 

Indiana   Jan.  IS 

Indiana  Jan.     1 

Indiana   Jan.  22 

Indiana    Jan.  22 

Washington     Jan.  29 

Kansas  City,  Kan Jan.  29 

Eldora,    Iowa    Jan.  29 

Spokane,   Wash Jan.     8 

Santa    Monica,    Cal Jan.  29 

Bath,   W.   Va Jan.  29 

Wausau,  Wis Jan.  29 

Tacoma,    Wash Jan.  22 

Camden,    Ala Jan.  29 

Johnson,    N.    Y Jan.  29 

Indiana    Jan.  29 

Lebanon,   Ind. Jan.  29 

Minot,    N.    D Jan.  29 

Huntsvllle.    Ala Jan.  29 

Portland,   Ind Jan.  28 

Davenport,    Wash Jan.  22 


HYDRAULIC   CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 


Canal  Work,  Albany,  N.Y.  Jan.  is 

Dam,    Emporia.    Kan Jan.  29 

Rip    Rap,    Chicago,    HI. . .  Jan.  22 
Drainage,    Clarkes,    Neb..  Jan.  22 

Adv.  Jan.  22,  29. 

Drain,    Bluffton,    Ind Jan.  22 

Drainage.  Wagoner,  Okla.  Jan.  29 
Dam    Repair,     Albany, 

N.  Y Jan.  29 

Irrigation,     St.     Ignatius, 

Mont Jan.     • 

Adv.    Jan.    8. 
Ditch,    Wheaton,    Minn...  Jan.  29 
Lock      Gate      and      Dam, 

Wheeling,  W.  Va Jan.  IS 

Adv.  Jan.  15  to  29. 
Ditch,  Powhatan.  Ark. . .  Jan.  22 
Ditch,  Washington.  Ind.  Jan.  22 
Ditch.  Princeton.  Minn. .  Jan.  22 
Drainage,  Jackson,  Minn.  Jan.  22 
State  Canal  Work,  Al- 
bany,  N.   Y Jan.  22 

Adv.  Jan.  22,  29. 
Spillway     Gates,     Seattle, 

Wash Jan.  22 

Adv.  Jan.  22,  29. 
Levee   Work,    Alexandria, 

La Jan.  29 

Jetty    Work,     Dallas, 

Tex Jan.  29 

Adv.  Jan.  29. 
Breakwater    Improve- 

ments,    Manistee,   Mich..  Jan.  29 

Adv.  Jan.  29. 
Jetty      Work,      Portland, 

Ore Jan.  29 


Feb. 

1. 

Feb. 

1. 

Feb. 

1. 

Feb. 

1. 

Feb. 

1. 

Keb. 

1. 

Feb. 

1. 

F'eb. 

2. 

Feb. 

2, 

Feb. 

2. 

Feb. 

3. 

Feb. 

3. 

Feb. 

3. 

Feb. 

3. 

H'eb. 

4. 

Feb. 

4. 

Feb. 

4. 

Feb. 

5. 

Feb. 

5, 

Feb. 

7. 

Feb. 

7. 

Feb. 

7. 

Feb. 

7. 

Feb. 

7. 

Feb. 

7. 

Keb. 

7. 

Feb. 

7. 

Feb. 

7. 

HVh. 

7. 

Feb. 

S. 

Feb. 

8. 

Feb. 

8. 

Feb. 

8. 

Feb. 

X. 

Feb. 

8. 

Feb, 

9, 

Feb. 

9. 

Feb. 

9. 

Feb. 

10, 

Feb. 

14. 

Feb. 

14. 

Feb. 

14. 

Feb. 

16. 

Feb. 

15. 

Feb. 

15. 

Feb. 

15. 

Feb. 

20. 

Feb. 

21. 

Feb. 

21 

Feb. 

23. 

Feb. 

2S. 

Feb. 

28. 

Mar. 

6. 

Mar. 

6. 

Mar. 

7. 

Feb. 
Feb. 
Feb. 
Feb. 

1. 
1 
3 
4 

Feb. 
Feb. 
Feb. 

4 

7 
7 

Feb. 

8 

Feb. 
Feb. 

8 
9. 

Feb. 
Feb. 
Feb. 
Feb. 
Feb. 

9 
9 

15. 

15. 

16. 

Feb. 

16 

Feb. 

16. 

Feb. 

21. 

Feb. 

21. 

Feb. 

21 

Bids  See  Eng. 

Close.  Record. 

Feb.  23.  Steel  tor  Lock,  Sault  Ste. 

Marie,    Mich Jan.  22 

Adv.  Jan.  22,  29. 
Feb.  24.  D  y  k  e    Work,    Albany, 

N.   Y Jan.  29 

Adv.  Jan.  29. 
Mar.    9.  Ditch,  Moorehead,  Minn..  Jan.  22 


PUBLIC  BUILDINGS  AND 
SCHOOLS. 

31.  Key  West,   Fla Jan.     1 

Adv.  Jan.  1.  I. 

1.  Oneida,    Iowa    Dsc  II 

L  George  West,  Tex Dec  It 

1.  Union  Grove,    Wis Jan.  II 

1.  Ashland,    Kan Jan.  22 

I.Armstrong,    111 Jan.  23 

1.  Crookston,  Minn Jan.  29 

2.  Teaneck,   N.   J Jan.  22 

2.  Binghamton,    N.    Y Jan.  29 

Adv.  Jan.  29. 

3.  Philadelphia,   Pa Jan.  29 

3.  Jennings,    La Jan.  29 

5.  Stoutsville,    Ohio    Jan.  II 

5.  Mingo,   Ohio   Jan.  22 

7.  Sioux    City,    Iowa Dec.  !>• 

7.  New  Richland,   Minn.    . . .  Jan.  22 

7.  Normal,    111 Jan.  22 

8.  Sucasunna,    N.    J Jan.  29 

10.  Sparta,    Wis Jan.  29 

10.  West  Richfield,    Ohio Jan.  29 

11.  Caldwell,    N.    J Jan.  22 

12.  Okeechobee,    Fla Jan.  29 

14.  Appleton,    Minn Jan.  29 

15.  Boston,   Mass Jan.  II 

15.  Amity,  Ohio    Jan.  22 

15.  Oakdale,   Iowa   Jan.  29 

16.  Agawam,    Mase Jan.  22 

16.  Lancaster,    Pa Jan.  22 

17.  Wilmington,    Ohio    Jan.  22 

17.  Los    Angeles,    Cal Jan.  22 

18.  Madison,   Wis Jan.  29 

18.  Portland,  Ore Jan.  29 

21.  Fort    Pierce,    Fla Jan.  29 

23.  Belmond,   Iowa    Jan.  29 

24.  Batavia,    Ohio    Jan.  22 

21.  Minot,   N.   D Jan.  29 

24.  Columbus,  Ohio Jan.  29 

25.  Ehensburg,    Pa Jan.     8 

29.  Guide    Rock,    Neb Jan.  29 

29.  Miami,    Okla Jan.  29 

6.  Lake    Helen.    Fla Jan.  29 

C.  Seabreeze,   Fla Jan.  29 

7.  Harrisburg,    Pa Jan.  22 

20.  Austin.    Minn Jan.  22 


Jan. 

Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 

Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb, 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Mar. 
Mar. 
Mar. 
Mar. 


Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Mar. 
Apr. 


PRIVATE  BUILDINGS. 

1.  Poland,   Me Jan.  II 

1.  Wilmington,   Ohio    Jan.  22 

4.  Sharpsburg,    Pa Jan.  22 

5.  Chicago.    Ill Jan.  22 

10.  Mankato,    Minn Jan.  22 

15.  Binghamton.  N.  Y Jan.  22 

15.  Nashville,    Tenn Jan.  22 

15.  Britt,  Iowa  Jan.     1 

1.  Indianapolis.    Ind Jan.  29 

1.  Cleveland,    Ohio    Jan.     8 


NEW  INDUSTRIAL  PLANTS. 

Feb.  1.  Toronto,    Ont Jan.  29 

Feb.  10.  Dallas.  Tex    Jan.  22 

Feb.  15.  Chicago,    III Jan.  29 

Feb.  21.  Astoria,    Ore Jan.  29 

Apr.  15.  Manilla,   P.    I Jan.     8 


MISCELLANEOUS. 

Street  Cars.  Toronto,  Ont.  Jan.  II 
Cement        Gate,        Idaho 

Fails,    Idaho    Jaa.  22 

Cement,    Etc.,    Garner, 

Iowa   Jan.  29 

Steel   and   Cement,   Deco- 
rah,  Iowa    Jan.  29 

Lumber,   Waterloo,  Iowa.  Jan.  29 
Cement,    Norwood,    Mass.  Jan.  29 

Cement,   Denver,   Col Jan.  29 

Monument  Work,  Havana  Jan.  11 

Adv.  Jan.  15  to  29. 
Structural  Steel,  Ventura, 

Cal Jan.  29 

Lumber,    Tacoma,    Wash.  Jan.  22 
Dredge      Machinery,      St. 

Paul,   Minn Jan.  29 

Disposal    of    Ashes,    Etc., 

New  York,  N.  T Jan.  29 

Disposal  of  Ashes,  Brook- 
lyn, N.  Y Jan.  29 

Cement,    Etc.,    Ventura, 

Cal Jan.  29 

Sprinkler,     Fergus    Falls, 

Minn Jan.     8 

Cement,   Etc.,  New  York, 

N.   Y Jan.  29 

Wave     Meters     at     Navy 

Yard,  Washington,  D.  C.  Jan.  29 
Stone     Chips     for     Road, 

Maryland    Jan.  29 

Adv.  Jan.  29. 
Port  Improvements,  Seat- 
tle, Wash Jan.  29 

EL  Rys.,  New  York,  N.  Y.  Jan.  29 
Locomotives      for      Sals, 

Panama    Jan.     ) 

Adv.  Jan.   1. 
Stokers.  St.   Louis.  Mo. . .  Jan.  11 

Adv.  Jan.  15  to  29. 
Steel     Sash    at    Hospital, 

Napanoch.  N.  Y Jan.  29 

Adv.  Jan.  29. 
Castings,   Etc.,   Panama..  Jan.  11 

Adv.  Jan.  16. 
Counters,    Gates,    Etc., 

Boston,    Mass Jan.  29 

Adv.  Jan.  29. 
Tower,    Honolulu,    T.   H..  Jan.  22 
Memorial.  Fort  MeHsnrr, 

(P.    O.    Baltimore,    MdJ.  Nov.  21 
G  r  a  d  1  n  K,      Clnelnimtl, 

Ohio    Jan.     8 

AdT.  Jan.  8  to  33. 


Feb. 
Feb. 

Feb. 

Feb. 

Feb. 
Feb. 
Feb. 
Feb. 

2. 
3. 

Feb. 

3. 

Feb. 
Feb. 

5. 

7. 

Feb. 

7. 

Feb. 

7. 

Feb. 

7. 

Feb. 

t. 

Feb. 

8. 

Feb. 

8. 

Feb. 

9. 

Feb. 

9. 

Feb. 
Feb. 

10. 
11. 

Feb. 

11. 

Feb. 

14. 

Feb. 

2S. 

Feb. 

28. 

Mar. 
Apr. 

1. 
1. 
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Brake  on  Engine  Stops  Swinging 
Derrick  Boom 

A  band  brake  has  been  placed  on  the  der- 
rick engine  shown  in  the  photograph  to  stop 
the  swinging  of  the  boom  at  a  definite  point. 
The  hand  lever,  which  has  a  link  attached  to 
the  throttle  lever,  is  also  attached  to  the  brake 
of  the  foot  lever.  In  consequence,  when  the 
throttle  is  shut  off  the  brake  is  applied  auto- 
matically. It  is  claimed  much  time  is  saved 
over  the  usual  method  of  shutting  off  steam 
and  allowing  the  boom  to  coast  to  position, 
because  the  boom  can  be  kept  to  speed  almost 


BRAKE  APPLIED  AUTOMATICALLY  WHEN  THROTTLE 
IS  CLOSED 

up  to  the  desired  position  and  then  stopped 
accurately  by  the  brake,  which  gives  a  cushion 
effect,  relieving  the  strain  on  the  gears  when 
a  heavy  load  is  being  carried.  The  new  de- 
vice is  furnished  on  derrick  engines  built  by 
the  Dake  Engine  Company,  Grand  Haven, 
Mich. 


New  Data  on  the  Use  of  Sheet  Piling 

How  to  drive  and  pull  sheet  piling,  the  use 
of  water  jets,  the  various  types  of  hammers 
and  pulling  devices,  new  methods  of  bracing 
cofferdams  and  making  them  watertight,  and 
the  latest  information  on  earth  pressures  are 
some  of  the  useful  features  of  the  recently 
issued  tenth  edition  of  the  Carnegie  Steel 
Company's  hand  book  on  Steel  Sheet  Piling. 
The  book  which  is  bound  in  paper,  contains  96 
pages  and  59  illustrations.  It  gives  tables  and 
data  on  steel  and  wood  bracing,  the  strength 
of  tackles  and  hoisting  rope,  pile  formulas, 
strength  of  engineering  materials  and  cost  of 
driving,  pulling  and  cutting  steel  sheet  piling 
by  various  methods,  in  addition  to  the  usual 
tables  of  the  weight,  size  and  strength  of  the 
sections  of  sheet  piling  rolled.  A  new  feature 
of  the  work  is  the  extensive  treatment  of  steel 
piling  in  permanent  construction,  such  as  com- 
posite steel-and-concrete  bulkheads.  An  orig- 
inal discussion  of  earth  and  water  pressures 
gives  quick  and  accurate  methods  of  determin- 
ing stresses  in  cofferdam  bracing,  worked  out 
by  the  engineers  of  the  Carnegie  Steel  Com- 
pany. The  size  of  the  edition,  5  x  7%  in., 
contributes  to  make  the  book  a  handy  volume 
for  anyone  interested  in  construction. 


Good  Versus  Bad  Concrete  to  Be 
Contrasted  at  Cement  Show 

One  section  of  the  joint  exhibit  at  the  Ce- 
ment Show,  to  be  held  in  Chicago,  Feb.  12-19, 
will  be  devoted  to  good  versus  bad  concrete. 
Exhibits  will  also  be  displayed  with  a  view  to 
demonstrating  the  possibilities  of  concrete  for 
decorative  purposes,  and  an  effort  will  be  made 
to  instruct  visiting  builders  in  modern  treat- 
ment of  concrete  surfaces. 

Because  of  the  possibilities  of  concrete  for 
decorative  purposes  have  in  the  past  been 
subordinated  to  its  wider  use  in  actual  con- 
struction, the  purpose  of  the  display  of  con- 
crete products  at  the  show  will  be  to  demon- 
strate that  concrete  can  be  used  logically  for 
beauty  as  well  as  for  strength.  The  joint  ex- 
hibit will  have  on  display  samples  of  an  ex- 
ceptionally wide  variety  of  concrete  surfaces. 
Walls  large  enough  to  show  the  appearance  of 
concrete  in  large  areas,  full  sized  duplicates 
of  the  balustrade  in  Grant  Park,  Chicago, 
carved  decorative  panels  from  the  Hollenden 
Hotel  in  Cleveland,  the  building  stone  so  widely 
used  in  the  East,  and  concrete  simulating  the 
finest  of  granites  and  marbles  will  be  the 
features  of  the  exhibit. 

An  important  feature  will  be  the  road  dis- 
play. The  government  road  models  which 
were  exhibited  at  the  Panama-Pacific  Exposi- 
tion will  be  a  feature  of  the  concrete  road 
division  which  should  prove  interesting  to  road 
builders.  Full  size  pavement  sections  built  to 
show  road  inspectors  and  contractors  the 
errors  of  construction  to  be  avoided  will  be 
worthy  of  careful  study. 

A  section  will  be  devoted  to  good  versus  bad 
concrete.  A  2000-pound  testing  machine  and 
other  laboratory  apparatus  will  be  used  to 
show  that  graded  materials  are  more  econom- 
ical and  make  better  concrete  than  bank  run 
aggregates. 


Business  Notes 

The  Lehigh  Portland  Cement  Company  has 

established  a  sales  office  at  Mason  City,  Iowa, 
under  the  supervision  of  J.  H.  Black  as  district 
sales  manager. 

The  Titian  Motor  Car  Company  has  pur- 
chased the  capital  stock,  factory  and  equip- 
ment of  the  American  Machine  Company, 
maunfacturer  of  the  Denny  improved  Rider 
and  Ericsson  hot  air  pumping  engines  and  the 
Denny  tag  machine,  of  Newark,  Del.  The 
business  will  be  continued  as  a  department,  in 
connection  with  the  production  of  the  Titian 
steam  motor  cars,  under  the  original  name. 


Trade  Publications 

The  following  companies  have  recently  is- 
sued trade  literature: 

Chain  Belt  Company,  Milwaukee,  bulletin 
62,  12  pages,  the  Rex  low  charging  concrete 
mixer. 

Thew  Automatic  Shovel  Company,  Lorain, 
Ohio,  catalog  9,  36  pages,  full  circle  swing 
steam  shovels. 

Troy  Wagon  Works  Company,  Troy,  Ohio, 
booklet  3,  16  pages,  Troy  trailers  and  their 
application  to  motor  trucks. 

National  Fire  Proofing  Company,  Pitts- 
burgh, catalog,  32  pages,  lock-joint  sewer  tile, 
triple-lock  hermetically  sealed. 

Richardson  Scale  Company,  Passaic,  N.  J., 
catalog  101,  64  pages,  automatic  weighing  of 
coal  and  water  in  power  plants. 

Alexander  Milburn  Company,  Baltimore, 
leaflet,  12  pages,  Wells  light  and  heating 
burner,  a  powerful  light  for  contractors. 

National  Lead  Company,  catalog,  76  pages. 
Cinch  anchorage  bolts  and  anchoring  system 
for  securing  fixtures  to  masonry,  concrete,  and 
the  like. 

Scherzer  Rolling  Lift  Bridge  Company, 
Monadnock  Block,  Chicago,  booklet,  40  pages, 


the  inception,  development  and  use  of  rolling 
lift  bridges. 

General  Fire  Extinguisher  Company,  Provi- 
dence, R.  I.,  bulletin,  16  pages,  January,  1916, 
Grinnell  automatic  sprinklers;  big  fires  where 
they  were  not  used. 

Minwax  Company,  18  East  Forty-first 
Street,  New  York,  bulletin  3,  January,  1916,  12 
pages,  floor  filler  finish  for  concrete,  terrazzo, 
tile,  marble,  and  also  wood  floors. 

Mark  Manufacturing  Company,  Box  G,  Chi- 
cago, catalog  12,  184  pages,  piping  and  well 
equipment  and  tools  for  irrigation  and  oil  well 
outfits,  boiler  tubing  and  wrought-iron  line 
and  drive  pipe. 

Gohcen  Manufacturing  Company,  Canton, 
Ohio,  house  organ,  "The  Scientist"  (June-De- 
cember, 1915),  32  pages,  paints  for  extraordi- 
nary conditions,  metals,  concrete  and  pipe  sur- 
faces; tests  of  spreading  power. 

C-A-Wood-Preserrer     Company,     Inc.,     St 

Louis,  Mo.,  booklet,  7x10 1^  in.,  38  pages,  illus- 
trated; entitled,  "Conservation  by  Preserva- 
tion." This  publication  describes  the  method 
of  applying  C-A-Wood-Preserver  to  timber,  its 
capacities  and  various  uses,  and  also  the  re- 
sults that  have  been  obtained.  An  interesting 
feature  of  the  booklet  for  engineers  is  the  for- 
mation it  contains  on  the  treatment  of  timber 
with  preservatives.  Some  valuable  hints  are 
included. 

Turner  Construction  Company,  New  York 
City.  Booklet;  paper,  8%  x  11  in.;  16  pages, 
illustrated.  Describes  in  brief  form  several  re- 
inforced-concrete  buildings  on  which  good  rec- 
ords in  construction  have  been  made,  and  illus- 
trates the  type  of  factory  or  manufacturing 
plant  which  has  become  so  popular  in  the  last 
few  years.  Especial  emphasis  is  placed  upon 
the  record  of  the  company  in  completing  all  its 
contracts  on  time.  A  description  of  the  organ- 
ization which  has  accomplished  such  results  is 
given,  and  should  prove  of  value  and  interest 
to  owners  and  engineers. 

Union  Iron  Works,  Hoboken,  N.  J.,  catalog 
34,  7  X  10  in.,  126  pages,  illustrated.  Pile  driv- 
ing machinery  is  the  subject  of  this  catalog. 
Besides  the  general  description  of  types  of 
hammers  and  parts,  sectional  views  of  which 
are  shown,  there  are  included  a  number  of 
interesting  articles  on  the  performances  of 
Union  hammers  and  machinery  and  on  the  his- 
tory of  pile  driving.  Among  these  are  an  arti- 
cle of  concrete  pile  driving  at  Halifax  on  the 
government  piers,  an  account  of  the  coffer- 
damming  around  the  sunken  and  reclaimed 
U.  S.  S.  "Maine"  at  Havana,  a  story  of  the 
work  of  pile  driving  at  Toronto  on  the  harbor 
improvements,  and  short  pictorial  accounts  of 
cofferdamming  and  pile  driving  for  building 
and  bridge  foundations,  sewers,  canals,  notably 
the  New  York  Barge  Canal,  and  dock  and  pier 
works  throughout  the  country.  The  catalog 
is  an  important  adjunct  to  the  contractor's 
equipment  catalog  file,  because  it  gives  inter- 
esting suggestions  along  the  line  it  covers. 

American  Well  Works,  Aurora,  111.  Bulletin 
141,  7%  X  10%  in.,  40  pages,  illustrated.  His- 
torical in  its  treatment  of  deep  wells  sinking 
in  the  Great  Plains  of  the  West  and  suggestive 
in  its  exposition  of  methods  found  best  suited 
for  different  sections,  this  booklet  is  es- 
pecially interesting  to  the  irrigation  engineer. 
Recent  findings  on  the  underground  waters  of 
the  Southwestern  sections  that  were  formerly 
supposed  to  be  without  the  practical  reach  of 
well  drilling  and  information  as  to  the  best 
methods  of  sinking  and  developing  large  ca- 
pacity deep  wells  taken  from  actual  experi- 
ence are  its  subjects.  Appended  are  a  gen- 
eral description  of  the  type  of  machine  used 
for  drilling  and  particular  recommendations 
for  determining  the  most  suitable  types  of 
well  and  pumping  machinery  for  irrigation. 
The  American  rotary  drilling  machine  and 
special  parts  are  here  described,  showing  its 
application  to  such  work  as  is  outlined  in  the 
first  part  of  the  bulletin.  The  illustrations 
show  processes  of  well  sinking  and  rotary  drill- 
ing machinery. 


CONTRACTING  NEWS 


Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


THE  RECENT  sale  of  the  $25,000,000  issue 
of  the  New  York  State  Barge  Canal  bonds 
indicates  that  money  is  still  plentiful.  The 
issue  brought  103.27  and  was  later  advanced  to 
104.125  on  the  market.  The  transportation  situa- 
tion is  undoubtedly  having  effect  in  delaying  con- 
struction work,  especially  on  the  Atlantic  sea- 
board. It  appears  likely  that  embargoes  will  con- 
tinue to  be  the  rule,  at  least  until  spring,  although 
the  ocean  freight  situation  has  been  temporarily 
helped  by  the  recent  arrival  of  a  large  number  of 
vessels.  Only  a  few  contracts  are  being  delayed 
by  the  high  price  of  materials,  though  actual 
structural  contracts  fell  off  sharply  last  month. 
This  is  traceable  to  the  fact  that  the  railroads  are 
not  in  the  market  for  much  bridge  work.  Al- 
though net  railway  revenues  for  the  month  of 
November  again  averaged  more  than  $500  per 
mile  of  line,  the  period  of  improvement  has  yet 
been   too  brief  to   create  the   confidence   needed 


mill  base  of  $1.05  per  barrel,  wholesale,  without 
containers,  Lehigh  district.  Hudson  common 
brick  in  New  York  are  bringing  $8.50  and  $9.00, 
having  declined  from  the  high  prices  ruling 
earlier  in  the  month.  Building  sand  is  still  quoted 
at  45  cents,  dock,  New  York,  after  showing  a 
tendency  to  advance  to  50  cents  per  cubic  yard. 
New  York  gravel  prices  have  advanced  5  cents 
to  90  cents,  dock,  500  cu.  yd.  lots,  for  1%-in.  and 
85  cents  for  %-in.  Gravel  meeting  subway  speci- 
fications is  unchanged  at  95  cents.  Crushed  trap 
rock  advanced  10  cents  per  cubic  yard  early  in 
the  month  to  $1.10  for  1%-in.  and  $1.20  for  %-in. 
New  York  and  Chicago  lumber  prices  remain 
practically  unchanged.  Weather  conditions  have 
interfered  with  building  operations,  but  orders 
booked  during  the  week  ending  Jan.  21  at  155 
eastern  and  southern  mills  averaged  86  per  cent 
of  production,  and  these  mills  still  have  unfilled 
orders   of  more  than   19,000   cars.    In   addition. 
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GRAPH  OF  U.   S.  STEEL  CORPORATION'S  QUARTERLY  EARNINGS  REFLECTS  INDUSTRIAL  DEPRESSION  AND  RAPID 

RECOVERY    OF    THE    PERIOD    SINCE    JULY,    1914 


before  funds  for  extended  betterments  will  be 
forthcoming.  Brief  as  it  has  been,  however,  the 
union  railway  employees  of  the  country  are  al- 
ready organizing  for  a  concerted  raid  on  the  gain 
in  net  revenue,  and  their  action  will  delay  and 
perhaps  postpone  indefinitely  much  construction 
work  that  has  already  been  held  up  some  years. 

Structural  steel  is  still  quoted  at  a  minimum 
of  $1.90  per  100  lb.,  Pittsburgh,  the  best  deliveries 
being  eight  to  ten  weeks,  according  to  the  Iron 
Age.  The  same  price  holds  for  third  and  fourth 
quarter  deliveries.  The  market  shows  the  effect 
of  the  producers'  efforts  to  keep  prices  within 
bounds,  and  only  the  smaller  mills  are  exceeding 
these  quotations.  The  warehouse  price  is  $2.60 
per  100  lb.,  Pittsburgh. 

Steel  plates  have  continued  to  advance,  reach- 
ing $2.50  on  eight  weeks'  delivery,  Pittsburgh, 
and  $2  for  third  and  fourth  quarter  delivery. 
Warehouse  prices  are  at  $2.90  Pittsburgh.  No. 
28  black  sheets  are  $2.60  Pittsburgh,  and  No.  28 
galvanized  sheets  $4.75  to  $5.  Steel  and  iron  bars 
have  advanced  still  further,  both  bringing  $2.25 
per  100  lb.  Pittsburgh,  $2.60  warehouse  delivery 
and  $1.90  for  third  and  fourth  quarter  delivery. 

Pipe  was  much  more  active  last  month.  Cast 
iron  pipe  advanced  to  $29  per  ton,  tidewater,  on 
private  and  export  buying,  the  municipal  market 
being  dull.  Wrought  steel  and  iron  pipe,  lap 
welded,  has  been  very  active  for  the  past  month, 
and  prices  generally  have  advanced.  In  carload 
lots,  steel  pipe,  2  to  6  in.,  plain  ends,  is  now  quoted 
at  $48  per  ton,  Pittsburgh,  while  galvanized  steel 
pipe  is  $81  per  ton  on  the  same  basis.  Iron  pipe 
of  this  class  is  quoted  at  $72  per  ton,  Pittsburgh, 
for  black  and  $104  per  ton  for  galvanized. 

Lead  continued  to  advance  throughout  the 
month,  reaching  $6.10  per  100  lb.,  in  25  ton  lots. 
New  York,  and  $6  East  St.  Louis. 

The  building  materials  market  is  marking  time, 
especially  in  the  East,  being  affected  by  the  vari- 
ous railroad  embargoes  on  structural  steel.  There 
is  a  feeling  among  manufacturers  that,  should 
prices  advance  further,  speculative  building 
work  might  be  postponed. 

Portland  cement  continues  to  be  quoted  on  a 


stocks  of  all  standard  sizes  are  now  very  low. 
Heavy  snow  falls  have  already  cut  down  produc- 
tion on  the  Pacific  Coast  by  an  amount  estimated 
at  7  per  cent  of  the  average  yearly  production. 
In  addition,  a  shortage  of  logs  will  prevent  night 
work  when  the  mills  are  able  to  resume.  The 
export  trade  continues  to  take  lumber  as  fast  as 
ships  can  be  found  to  carry  it. 

Immigration  continues  to  fall,  only  18,501  per- 
sons having  been  admitted  in  December.  This 
total  is  10  per  cent  under  that  of  December,  1914, 
and  is  more  than  30  per  cent  under  that  of  No- 
vember, 1915.  According  to  the  U.  S.  Bureau  of 
Labor  Statistics,  the  number  of  new  strikes  has 
decreased  steadily  since  the  month  of  September, 
when  152  were  reported.  Only  nine  strikes  in  the 
building  trades  were  in  progress  during  Decem- 
ber, compared  with  thirty-five  difficulties  in  the 
metal  trades,  which  were  the  worst  troubled. 
Nearly  30  per  cent  more  strikes  were  reported 
during  1915  than  in  1914. 

Buildings 

A  contract  has  been  awarded  at  Meriden,  Conn., 
for  erecting  factory  buildings  to  cost  $125,000. 
An  armory  contracted  for  at  Yonkers,  N.  Y.,  will 
cost  $104,000.  The  construction  of  a  high  school 
to  cost  the  same  sum  has  been  contracted  for  at 
Little  Falls,  N.  Y.  A  $200,000  bank  building 
has  been  contracted  for  at  Williamsport,  Pa.  A 
contract  for  building  a  $150,000  factory  has  been 
awarded  at  Cleveland.  A  hotel,  the  construction 
of  which  has  been  contracted  for  at  Toledo,  will 
cost  $250,000.  Bids  are  desired  at  Sioux  City, 
Iowa,  for  building  a  warehouse  to  cost  $150,000. 

The  construction  of  a  $200,000  hotel  is  con- 
templated at  Springfield,  Mass.  Bills  introduced 
in  the  New  York  State  Assembly  provide  for  the 
construction  of  State  buildings  to  cost  nearly 
$1,000,000.  Plans  have  been  filed  in  New  York 
City  for  a  $225,000  apartment  house,  and  plans 
are  being  prepared  in  the  same  place  for  a  power 
plant  to  cost  $500,000.  At  Morristown,  N.  J., 
plans  have  been  approved  for  a  high  school  for 
which  $243,000  has  been  appropriated.  A  grain 
elevator  to  be  built  at  Montgomery,  Ala.,  will  cost 


$200,000.  Municipal  building  construction  being 
considered  at  Detroit  will  cost  $1,000,000,  and  it 
is  reported  that  an  automobile  company  in  the 
same  city  will  enlarge  its  plant  at  a  cost  of 
$10,000,000.  Clayton,  Mo.,  has  sold  $125,000  high- 
school  bonds.  Plans  are  being  prepared  at  Den- 
ton, Tex.,  for  a  college  building  for  which  $140,000 
has  been  appropriated.  Plans  have  been  com- 
pleted at  Denver  for  a  $150,000  hospital.  The 
construction  of  a  $600,000  ship-building  plant  is 
being  planned  at  San  Francisco.  Los  Angeles 
reports  that  a  $250,000  plant  for  an  oil  company 
is  to  be  built,  and  that  the  construction  of  a  $1,- 
000,000  hotel .  is  proposed. 

Bridges  and  Roads 

The  lowest  bid  received  at  Rockford,  111.,  for 
constructing  a  concrete  bridge  was  $83,000.  A 
contract  for  building  a  concrete  bridge  at  Iowa 
City,  Iowa,  has  been  awarded  at  $57,000.  Bids 
will  be  opened  by  the  State  of  Kentucky  on  Feb. 
15  for  constructing  a  550-ft.  highway  bridge.  The 
$60,000  concrete  bridge  to  be  constructed  at  Har- 
riman,  Tenn.,  will  be  let  Feb.  10.  The  construction 
of  a  large  bridge  is  to  be  contracted  for  next 
spring  by  New  Haven,  Conn.  Bridgeport,  Conn., 
will  let  this  month  a  contract  for  building  a 
$130,000  drawbridge.  Plans  for  the  new  bridge 
on  the  New  York,  New  Haven  &  Hartford  Rail- 
road at  New  London,  Conn.,  will  not  be  completed 
until  May  or  June.  The  construction  of  a  $500,- 
000  bridge  is  being  considered  at  Wilkes-Barre, 
Pa.  The  bill  providing  for  the  construction  of  a 
$1,500,000  bridge  over  the  Potomac  River  at 
Washington  has  been  approved  by  the  Secretary 
of  War.  The  Southern  Pacific  railroad  is  to  re- 
place the  bridge  recently  washed  out  by  the  Gila 
River  in  Arizona  with  a  $500,000  structure. 

A  contract  for  paving  work  to  cost  $104,000 
has  been  awarded  at  Iowa  Falls,  Iowa.  The  con- 
tract for  paving  the  Union  Station  plaza  at  Kan- 
sas City  has  been  awarded  at  $67,000.  A  con- 
tract for  paving  work  at  Hutchinson,  Kan.,  has 
been  awarded  on  a  bid  of  $86,000.  Sherman, 
Tex.,  has  already  contracted  for  the  construction 
of  22  miles  of  road  to  be  paid  for  out  of  the  $867,- 
000  available  for  road  improvements.  Bids  are 
desired  at  Mason  City,  Iowa,  for  204,000  sq.  yd. 
of  pavement. 

The  sum  of  $188,000  has  been  appropriated  for 
granite  paving  at  Woonsocket,  R.  I.  Newark, 
N.  J.,  will  soon  let  contracts  for  65,000  sq.  yd. 
of  wood  and  granite  block  paving.  Canton,  Miss., 
reports  that  $330,000  is  to  be  spent  in  county 
road  improvements.  A  paving  contract  to  be  let 
at  Cheviot,  Ohio,  will  cost  $80,000.  Paving  work 
to  cost  $200,000  is  to  be  contracted  for  soon  at 
Champaign,  111.  Creston,  Iowa,  will  let  a  con- 
tract in  a  few  days  for  100,000  sq.  yd.  of  paving. 
Contracts  are  to  be  let  soon  at  Phoenix,  Ariz.,  for 
204,000  sq.  yd.  of  paving. 

Waterworks  and  Sewers 

A  $129,000  contract  for  clearing  a  reservoir  site 
has  been  awarded  at  North  Yakima,  Wash.  Bids 
will  be  opened  Feb.  22  at  Havana,  Cuba,  for  con- 
structing a  $40,000  addition  to  the  waterworks 
system.  The  New  York  City  Board  of  Estimate 
has  approved  the  expenditure  of  $22,000,000  for 
developing  the  Schoharie  watershed.  Henderson- 
ville,  N.  C,  is  considering  the  report  of  a  consult- 
ing engineer  on  its  proposed  $150,000  waterworks 
system.  A  reservoir  and  filtration  plant,  the 
construction  of  which  has  been  recommended  at 
Highland  Park,  Mich.,  will  cost  $340,000.  An  en- 
gineer has  been  engaged  by  Tyler,  Tex.,  to  design 
waterworks  for  which  $250,000  has  been  voted. 

A  $74,000  contract  for  building  a  sewage-dis- 
posal plant  has  been  awarded  at  Mansfield,  Ohio. 
The  lowest  bid  received  at  Kansas  City  for  con- 
structing a  storm  sewer  was  $81,000.  Hammond, 
Ind.,  will  let  a  contract  Feb.  21  for  constructing 
a  section  of  sewer  to  cost  $250,000.  Contracts 
for  a  large-diameter  rein  forced-concrete  inter- 
cepting sewer  more  than  3000  ft.  long  are  to  be 
let   Feb.   10   at   Chicago.     Bids  are  to  be  opened 
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Monday  for  further  sewer  construction  at  Hous- 
ton, Tex.  A  $125,000  bond  issue  for  sewer  con- 
struction has  passed  the  city  council  of  Buffalo. 
An  agreement  for  the  construction  of  a  $125,000 
sewer  system  and  disposal  plant  has  been  reached 
at  Haddonfield,  N.  J.  Contracts  for  constructing 
an  intercepting  sewer  in  Philadelphia  for  which 
$500,000  is  available  will  be  let  soon.  A  report 
has  been  made  on  a  $91,000  sewage-disposal  sys- 
tem for  Govans,  Md.  Plans  are  being  prepared 
for  sewers  to  cost  $200,000  at  Cleveland,  and  con- 
tracts for  two  sewage-disposal  plants  are  to  be 
let  this  summer.  Dayton,  Ohio,  has  sold  $250,000 
sewer  bonds.  A  preliminary  order  for  the  con- 
struction of  a  $500,000  relief  sewer  system  has 


passed  the  city  council  at  St.  Paul.  Sewer  con- 
struction to  cost  $175,000  is  being  considered  at 
Wichita,  Kan.  The  city  council  of  Omaha,  Neb., 
has  approved  a  $200,000  bond  issue  for  sewer  con- 
struction. Galveston,  Tex.,  is  considering  the 
construction  of  a  $250,000  sewage-disposal  plant. 

Miscellaneous 

A  $246,000  dredging  contract  has  been  awarded 
at  Philadelphia.  The  construction  of  a  hydro- 
electric power  plant  to  cost  $250,000  has  been  con- 
tracted for  at  Kingsport,  Tenn.  It  is  reported 
that  a  $300,000  irrigation  contract  has  been 
awarded  at  Tucson,  Ariz.  A  contract  for  the 
marine    railway    to    be    built    at    Pearl    Harbor, 


Hawaii,  has  been  awarded  at  $95,000.  New  York 
City  will  open  bids  Feb.  11  for  building  the  super- 
structure of  its  new  Forty-sixth  Street  pier.  Bids 
will  be  opened  Feb.  29  for  a  $1,000,000  section  of 
the  New  York  State  Barge  Canal.  Drainage 
work  amounting  to  $220,000  will  be  let  Feb.  15  at 
McCrory,  Ark.  It  is  reported  that  the  prelimi- 
nary investigation  of  the  site  for  the  Barber 
freight  subway  in  Cleveland  has  been  completed, 
and  that  work  will  start  on  its  construction  in 
the  spring.  The  plans  of  Sacramento,  Cal.,  for 
a  $300,000  diversion  dam  have  been  approved  by 
the  Board  of  Army  Engineers  at  Washington. 
A  $200,000  interurban  railway  company  has  been 
formed  to  build  a  7-mile  line  near  Martinez,  Cal. 


WATERWORKS 


PROPOSED     WORK. 

New  York,  N.  Y.— Board  of  Estimate 
and  Apportionment  Jan.  31  passed  ex- 
penditure o£  $22,000,000  for  the  construc- 
tion of  tlie  Schoharie  water  supply  for 
New  Torlt  City. 

Braddock,  Pa.— Committee  appointed 
to  consider  new  water  works  costing 
about  $35;000. 

Greenville,  Pa.— Chester  &  nemlng, 
Pittsburgh,  engaged  to  prepare  plans  for 
a  high  service  pumping  station,  reservoir 
and  connecting  force  mains  for  the  Green- 
ville Water  Co. 

Mercer,  Pa. — Chester  &  Fleming,  Pitts- 
burgh, engaged  by  Mercer  Water  Co.  to 
prepare  plans  and  specifications  for  a 
filtration  plant. 

Baltimore,  Md.— Only  bid  opened  Jan.  19 
by  Board  of  Awards  for  furnishing  hypo- 
chlorite of  lime  used  in  treating  water  at 
the  filtration  plant  was  rejected  as  being 
too  high;  also  for  same  reason  the  bids 
on  furnishing  pig  lead  and  lead  lined  pipe. 

Hendersonvllle,  N.  C. — Gilbert  C.  White, 
Consulting  Engineer,  Charlotte,  has  sub- 
mitted a  preliminary  report  on  the  new 
supply  and  proposed  water  works  system 
which  city  officials  propose  installing  at  a 
cost  of  J150,000.  It  will  be  necessary  to 
construct  a  pipe  line  14  miles  to  the  head 
of  North  Fork  Creek  and  Big  Creek  at  a 
junction  where  an  Intake  can  be  con- 
structed and  a  sufflcient  volume  of  pure 
mountain  water  can  be  secured. 

Alabama  Port,  Ala.— Reported  Tide- 
water Securities  Power  Co.,  Mobile,  Is 
planning  to  construct  an  electric  light 
plant  and  water  works  system  in  connec- 
tion with  the  proposed  development  at 
Alabama  Port. 

Barbourvllle,  Ky. — Council  reported  to 
have  passed  ordinance  appropriating  $25,- 
000  for  building  and  installing  filtration 
plant,  a  pumping  station  and  an  elevated 
tank  and  purchase  of  additional  ground 
for  water  works  and  extending  pipes  tor 
same.    F.  Waldo  Hilles,  Village  Clk. 

Bowling  Green,  Ky. — Reported  steps  be- 
ing taken  by  Council  to  engage  an  engi- 
neer to  prepare  plans  for  the  proposed 
sedimentation  basin.     Address  City  Clerk. 

Mount  Sterling,  Ky. — Reported  con- 
struction of  municipal  water  works  and 
electric  light  plant  costing  $40,000  is  under 
consideration. 

Barnesville,  Ohio.— Ordinance  passed 
providing  for  improvements  to  the  water 
works  including  installation  of  filtration 
plants,  pumping  station,  elevated  tank, 
etc.,  at  a  cost  of  $25,000. 

Highland  Park  (P.  O.  Detroit),  Mich.— 
Council  is  considering  the  recommenda- 
tion of  W.  G.  Hoad,  Consulting  Engineer, 
to  construct  a  storage  reservoir  with  a 
capacity  of  16,000,000  gal.  and  a  filtration 
plant:  probable  cost  $340,000. 

Madison,  Wis. — Improvements  to  water 
works  at  University  of  Wisconsin  include 
purchase  and  installation  of  a  motor 
driven  pump  and  air  compressor,  to- 
gether with  a  new  structure  to  house  the 
pumping  equipment. 

Kinney,  Minn. — Village  is  reported  hav- 
ing plans  prepared  by  S.  S.  Rumsey  of 
Duluth  for  a  filter  plant  which  it  is  pro- 
posed installing. 

Rochester,  Minn.— Citizens  voted  $36,000 
bonds  for  water  works  and  power  plant. 
.A.  F.  Weight.  City  Clk. 

St.  Paul,  Minn. — All  bids  opened  Jan. 
26  by  August  Hohenstein,  Purchasing 
Agent  for  about  $15,000  worth  of  meters 
have  been  rejected.     • 

Chanute.  Kan. — Contract  soon  to  be  let 
by  City  Commissioners  for  motor-driven 
pumps,  27  blocks  service  water  lines, 
water  regulators  and  205  k.v.a.  generat- 
ors, engine  driven  at  light  plant.  C.  G. 
Wood.  City  Clerk. 

Lawrence,     Kan. — Election     to    be    held 
March  7  to  vote  on  the  purchase  of  pros-  ' 
enl     water    works    owned    by    Lawrence 
Water  Co. 


Riley,  Kan. — City  contemplates  con- 
structing water  works. 

Solomon,  Kan. — Election  to  be  held  Feb. 
8  to  vote  $40,000  bonds  for  a  municipal 
water  works  system. 

Kearney,  Neb. — Finance  Committee  of 
Citv  Council  reported  considering  im- 
provements to  water  works. 

Kearney,  Neb. — Council  considering  im- 
proving the  water  works. 

Leeds,  N.  D. — Commercial  Club  is  re- 
ported considering  installing  a  water  sys- 
tem to  take  in  about  19  blocks  and  cost 
probably  $20,000. 

Rector,  Ark. — Water  and  sewer  district 
bonds  amounting  to  $56,000  have  been  sold. 

Fort  Worth,  Tex. — Investigations  being 
made  by  Water  Commissioner  for  pro- 
posed improvements  to  water  supply  for 
the  coming  summer. 

Fort  Worth,  Tex. — The  city,  it  is  re- 
ported, would  like  an  engineering  firm 
willing  to  complete  Lake  Worth  conduit 
and  take  city's  note  in  payment.  Ad- 
dress  Water   Commissioner. 

Galveston,  Tex. — Citizens  Jan.  18  voted 
in  favor  of  following  bond  issues:  $125,000 
for  making  repairs  caused  by  August 
storm  (some  of  the  work  has  been  con- 
tracted for);  $200,000  to  be  used  for  re- 
pairing and  restoring  or  submerging 
water  mains  across  Galveston  Bay  (con- 
tracted for);  $250,000  for  repairing  street 
damaged   caused   by   August   storm. 

Temple,  Tex. — The  Santa  Fe  Ry.  Co. 
(C.  F.  W.  Felt,  Ch.  Engr.  System,  Chi- 
cago, 111.)  is  reported  taking  steps  to  im- 
prove all  the  pumping  stations  on  the  en- 
tire system  at  a  cost  of  about  $250,000. 

Tyler,  Tex. — Henry  B.  Elrod,  Consulting 
Engineer,  Dallas,  is  engineer  for  proposed 
water  works  for  which  citizens  Jan.  23 
voted  $250,000  bonds. 

Bartlesvllle,  Okla. — City  is  considering 
purchase  of  present  water  works,  owned 
by  private  parties. 

Dewar,  Okla. — Election  to  be  held  Feb. 
11  to  vote  $40,000  water  works  bonds. 

New  Wilson,  Okla. — Election  to  be  held 
to  vote  $20,000  bonds  for  water  works. 
C.  W.  Henson,  Town  Clerk. 

Woodvllle,  Okla. — Election  to  be  held 
Feb.  15  to  vote  $15,000  bonds  for  water 
works.  Claude  D.  Jackson,  Pres.  Board 
Trustees. 

Albion,  Wash. — City  Council  plans  in- 
stallation of  a  water  works  and  distribu- 
tion system.  C.  E.  Wright,  Chmn.  of 
Committee  investigating  cost,  etc. 

Belllngham,  Wash. — Contract  soon  to  be 
let  by  H.  J.  Korthauer,  City  Clerk,  for 
furnishing  Water  Department  396,000  lb. 
6-in.  c.-i.  pipe  and  48.000  lb.  4-in.  c.-i. 
pipe.     W.  H.  North,  City  Engineer. 

Everett,  Wash.  —  City  Commissioners 
have  passed  ordinance  authorizing  city 
attorney  to  start  condemnation  proceed- 
ing against  plant  of  the  Everett  Light  & 
Water  Company,  and  take  over  the  local 
water  system.  City  plans  to  extend  and 
improve  the  system  as  soon  as  acquired. 

Seattle,  Wash. — City  Engineer  Dimock 
has  presented  to  Board  Public  Works 
plans  and  specifications  for  water  mains 
in  Bangor  and  other  streets,  to  cost 
$50,000. 

Mllwaukle,  Ore. — J.  I.  Johnson,  Presi- 
dent Minthorne  Springs  Water  Co.,  in- 
tpnds  extending  system  at  a  cost  of  about 
$25,000. 

Fresno,  Cal. — A  $10,000  water  system  is 
to  be  laid  in  the  cemetery  by  Mountain 
View  Cemetery  Assoc.  (M.  D.  Huffman, 
Pres.). 

Oceanslde,  Cal. — Watc-  bonds  amount- 
ing tn  $12,000  will  soon  be  sold.  Address 
City  Clerk. 

Pasadena,  Cal. — City  Commission  con- 
sidering calling  an  election  to  vote  bonds 
for  constructing  a  c.  1.  main  from  Sunset 
Reservoir  to  Glenarm  Street  with  branch 
out  East  Colorado  Street;  estimated  cost, 
$60,000.  Samuel  Morris,  Chief  Engineer 
Water  Dept. 

San  Francisco,  Cal.  —  Hetch  Hetchy 
bonds  amounting  to  $1,000,000  have  been 
sold. 


Seal  Beach,  Cal. — City  Trustees  propose 
holding  an  election  to  vote  bonds  for  con- 
structing water,  sewer  and  light  systems 
and  for  paving  main  streets. 

Whittler,  Cal.— It  is  proposed  to  submit 
to  the  voters  the  proposition  to  issue 
about  $111,000  bonds  for  improvements  to 
the  water  system.  Preliminary  plans  be- 
mg  prepared. 

Yorba  Linda,  Cal. — Contract  soon  to  be 
let  by  Torba  Linda  Water  Co.  (Eldo  R. 
West,  Secy.)  for  4000  ft.  24-in.  pipe  and 
to  cover  two  reservoirs.  F.  C.  Finkle,  En- 
gineer, Los  Angeles. 

Bowie,  Ariz. — Town  is  reported  contem- 
plating installing  water  system. 

Cas^  Grande,  Ariz.- Election  to  be  held 
Feb.  15  to  vote  on  constructing  municipal 
water  works,  electric  light  and  power  and 
water  and  ice  plants,  to  cost  $35,000.  Sid- 
ney F.  Mashbir,  Engineer,  Tucson:  E.  R. 
Stoner,  City  Clerk. 

Glendale,  Ariz. — Franchise  granted  town 
of  Glendale  to  construct,  maintain  and 
operate  water  works  and  electric  light 
and  power  system  in  or  near  the  town. 

Ogden,  Utah.  —  Recommendations  for 
1916  made  by  the  retiring  city  engineer  in 
his  annual  report  include  installation  of 
automatic  devices  to  register  the  flow  of 
water  from  distributing  reservoirs,  com- 
plete plan  of  underground  sewer,  and  that 
the  city  commissioners  instead  of  property 
owners  designate  kind  of  pavement 
needed.  Joseph  M.  Tracy  is  new  city  en- 
gineer. 

BIDS     DESIRED. 

New  York,  N.  Y.— Until  Feb.  24,  by 
Board  Water  Supply,  Municipal  Building, 
New  York,  for  Contract  169,  lining  with 
brick  masonry  a  portion  of  Eastview  tun- 
nel, Catskill  Aqueduct,  advertised  in  En- 
gineering Record. 

Newark,  N.  J. — Until  Feb.  17,  by  Board 
of  Street  &  Water  Commissioners  (Morris 
R.  Sherrerd,  Ch.  Engr.),  for  furnishlns 
and  installing  in  South  Eighth  Street 
Meter  Testing  Station,  a  meter  testing 
apparatus,  also  a  Fairbanks  Scale  and  a 
tank,  advertised  in  Engineering  Record. 

Washington,  D.  C. — Until  March  2,  by 
Commissioners  D.  C,  lor  constructing  a 
cover  of  concrete  or  other  material  over 
Reno  reservoir  for  Water  Department  at 
Donaldson  Place  and  De  Russey  Street, 
N.  W.,  advertised  in  Engineering  Record. 

Washington,  D.  C— Until  Feb.  IB,  by 
Bureau  Supplies  and  Accounts,  Navy  De- 
partment, Washington,  D.  C.^  for  steel 
rorgings,  terra  cotta  pipe,  hydraulic 
pump,  steel  rails,  etc. 

New  Orleans,  La. — Reported  desired  un- 
til March  22  by  Sewerage  and  Water 
Board  (F.  S.  Shields,  Secy.)  for  addition 
to  Pumping  Station  No.  3. 

Attica,  Ohio. — Reported  desired  until 
Feb.  8  by  F.  R.  Stultzman,  City  Clerk,  for 
filtration  plant  pipe  line,  etc.,  for  water 
works. 

Ligonler,  Ind.— Until  Feb.  24  by  R.  E. 
Nament,  (jity  Clerk,  for  400  water  meters. 

Saginaw,  Mich. — Until  Feb.  8  (readver- 
tiseraent),  by  H.  S.  Gay.  City  Clerk,  for 
c.    1.    water    pipe    and    specials. 

Chicago,  III.— Until  Feb.  9  by  Depart- 
ment Public  Works  (W.  R.  Moorhouse. 
Comr.)  for  three  motor-driven  centrifugal 
pumps  and  accessories,  two  at  Wilson 
Avenue  tunnel  shafts  and  one.  at  Cook 
County  School  for  Boys. 

Also  until  Feb.  7,  same  place  as  above, 
for  furnishing  and  delivering  to  city  f.o.b. 
cars  at  city  pipe  yards.  Thirty-first  Street 
and  Sacramento  Avenue,  twenty-five  36- 
in.  gate  valves  and  forty  24-in.  gate 
valves  for  Bureau  of  Engineering. 

Elmhurst,  III.— Until  Feb.  9  by  Arthur 
H.  Kochaisky,  City  Clerk,  for  construct- 
ing pumping  station,  tower  and  tank, 
reservoir  and  well  house,  all  of  reinforced 
concrete.  H.  L.  Emerson,  Engr.,  1118 
Chamber  of  Commerce  Building,  Chicago. 

Rock  Island,  III. — Reported  desired  until 
Feb.  23  by  Frank  D.  Whipp,  State  Fiscal 
Supervisor,  Springfield,  for  constructing 
a  pump  house  and  well,  also  pump  eaui"- 
ment  and  accessories  at  Watertown  State 


Hospital,  Rock  Island.  Martin  C.  Schwab, 
Consulting  Engineer,  Mailers  BIdg.,  Chi- 
cago. 

Milwaukee,  Wis. — ^Reported  desired  un- 
til Feb.  9  by  Fred.  G.  Simmons,  Comr. 
Public  Works,  for  furnishing  1700  tons  6, 
8  and  12-in.  water  pipe,  333  gate  valves, 
etc. 

Trinity,  Tex. — By  Thompson  Bros.  Lum- 
ber Co.,  Trinity,  specifications  and  prices 
on  installing  15,000  ft.  wooden  pipe  line, 
either  8  or  12  in.;  also  a  pump  to  deliver 
water,   advertised  in  Engineering  Record. 

Santa  Ana,  Cal.— Until  Feb.  7,  by  E.  L. 

Vegely,    City  Clerk,   for  furnishing   15,000 

ft.  4-in.  and  5000  ft.  6-in.  Class  A  c.  1. 
water   pipe. 

Havana,  Cuba.— Until  Feb.  22  by  Fran- 
cisco Garcia,  Acting  Chief  Engineer,  De- 
partment of  Sewers  and  Paving,  24  Cuba 
Street,  for  constructing  water  supply  sys- 
tem, including  storage  tank,  for  Pogolotte, 
a  suburb  of  Havana;  approximate  cost 
$40,000. 

PRICES     AND     LETTINGS. 
iflndicates  award  of  contract. 

Hartford,  Conn. — Lowest  bid  opened 
Jan.  25  by  Board  of  Water  Commissioners 
for  furnishing  meters  was  submitted  by 
Hersey    Mfg.    Co.    of    Boston,    Mass.,    at 

$5,080.' 

New  Brunswick,  N.  J. — Following  are 
bids  opened  Feb.  1,  by  Asher  Atkinson, 
City  Engineer,  for  two  steam  turbine 
pumping  units:  Southern  Machinery 
Company,  Philadelphia,  Pa.,  $10,900;  T.  J. 
Radley  Company,  New  York,  two  bids, 
$13,000  and  $13,900;  Turbine  Engine  Com- 
pany,  New  York,   $13,700. 

A^Emporla,  Kan. — Contract  for  about 
400  tons  c.  i.  pipe  awarded  National  Iron 
Pipe  Company,  Black  &  Veatch,  Engi- 
neer, Kansas  City,  Mo.;  Fred.  H.  Smith, 
City  Clerk. 

■(k^North  Yakima,  Wash. — Contract  award- 
ed Harrington-Peters  Co..  Seattle,  for 
clearing  Keechelus  Reservoir  site,  at 
S129.000.  This  is  one  of  the  reservoirs  of 
the  Yakima  irrigation  storage  system. 

-^Seattle,  Wash. — Contract  awarded  by 
Bnard  PmI-IIc  Works  to  Scalzo  &  Tassonl, 
1708  Twenty-second  Avenue  S.  for  water 
mains  in  Dexter  Avenue,  at  $25,833. 

♦RIdgefield,  Wash. — Contract  awarded 
Jan.  18  to  Morris  &  Kinney,  Seattle,  at 
$6,877  for  wood  pipe.  Gilbert  &  Hall,  En- 
gineers, Portland,  Ore. 

■*-Yorba  Linda,  Cal. — Contract  awarded 
Cameron  Steam  Pump  Wks.,  Los  Angeles, 
for  one  8-In.  Cameron  horizontal,  double- 
suction,  volute  pump  150  hp..  Westing- 
house  motor  automatic  control.  F.  C. 
Finkle,  Engineer,  Los  Angeles:  Eldo  R. 
West.  Secy.  Yorba  Linda  Water  Co. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED     WORK. 

Fall   River,  Mass. — See  "Hydraulic  Con- 
struction and  River  Improvement." 


Woonsocket, 

Roads." 


I. — See    "Paving    and 


Stamford,  Conn. — Constructing  of  a 
sewage  disposal  plant  is  under  consider- 
ation by  city.     Address  City  Clerk. 

Buffalo,  N.  Y. — Council  has  voted  in 
favor  of  the  $125,000  bond  issue  to  finance 
construction  of  a  connecting  trunk  sewer 
In  Swan  and  Seneca  Streets  between 
Hydraulic  and  Hamburg  Streets  to  relieve 
sewer  contamination  in  Ohio  Basin. 

Haddonfield,  N.  J. — Agreement  reached 
between  Borough  Officials  and  Haddon 
Township  Committee  whereby  a  joint 
sewer  is  to  be  constructed.  Tentative 
plans  have  been  prepared  by  the  Borough 
Engineer."  and  plans  are  also  to  be  pre- 
pared tor  a  disposal  plant;  total  expendi- 
ture about  $125,000. 

Johnstown,  Pa. — City  Planning  Com- 
mission submitted  a  report  recommend- 
ing that  the  sewer  system  be  constructed 
at  once. 
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Philadelphia,  Pa. — Contract  soon  to  be 
let  by  Director  Department  Public  Works 
for  constructing  the  intercepting  sewer 
for  Frankford  Creek:  JoOO.OOO  is  available 
for  the  work. 

Wilkes-Barre,  Pa.— B.  K.  Finch,  City 
Engineer,  is  considering  the  connecting 
of  the  sewer  lines  of  Parsons  Borough, 
Hanover  and  Wilkes-Barre  Township 
with  the  city  of  Wilkes-Barre's  system 
and  construct  a  sewage  disposal  plant  for 
said  townships  and  the  city. 

Govans,  Md. — Ezra  B.  Whitman  of 
Greiner  &  Whitman  Consulting  Engineers, 
Fidelity  Building,  Baltimore,  has  submit- 
ted to  County  Commissioners,  Towson,  a 
report  estimating  cost  of  constructing 
sewerage  system  for  Govans  at  $91,0ti0  to 
tl08,000.  including  construction  of  a  dis- 
posal plant  costing  between  {30,000  and 
$47,000. 

Rockvllle,  Md. — County  Commissioners 
and  a  committee  of  engineers  intert;sttd 
are  considering  the  proposition  pertaining 
to  constructing  proposed  sewerage  system 
in  lower  section  of  county.  The  securing 
of  legislation  which  will  permit  the  con- 
necting of  the  sewerage  systems  of 
Maryland  counties  lying  adjacent  to  the 
District  of  Columbia  with  the  system  of 
the  District. 

Birmingham,  Ala. — Ordinance  has  been 
drawn  for  constructing  sanitary  sewers 
In  East  Thomas  Street;  estimated  cost, 
$8,000.     Julian   Kendrick,   City  Engineer. 

Akron,  Ohio.— R.  W.  Pratt  of  Cleveland 
has  recommended  to  Director  of  Public 
Service  the  laying  of  a  main  trunk  sewer 
as  a  solution  of  the  West  Hill  sewage 
and  the  construction  of  a  disposal  plant 
problem. 

Cleveland,  Ohio. — Plans  being  prepared 
by  R.  Winthrop  Pratt,  City  Sanitary  En- 
gineer, for  the  outfall  sewer  for  the  New- 
burgh  sewage  disposal  plant.  Outfall 
sewer  will  be  about  5400  ft.  long,  8  ft. 
diameter,  brick,  and  cost  about  $200,000. 

Contract  will  be  let  this  summer  for 
constructing  the  sewage  disposal  plants 
at  Newburgh  and  White  City,  according 
to  plans  by  E.  Winthrop  Pratt.  City  Sani- 
tary Engineer. 

Cleveland,  Ohio.  —  See  "Paving  and 
Roads." 

Dayton,  Ohio. — Sewer  bonds  amounting 
to  $250,000  sold. 

Hamilton,  Ohio. — State  Board  of  Health, 
Columbus,  is  considering  adoption  of 
plans  for  the  proposed  intercepting  sewer 
for  this  city.  F.  E.  Weaver,  City  Engi- 
neer. 

Newark.  Ohio.— Sewer  and  paving  bon^s 
for  $73,300  will  be  sold  Feb.  18  by  A.  Nel- 
son Dodd,  City  Aud. 

Youngstown,  Ohio. — Contract  soon  to  be 
let  by  city  for  constructing  the  Mill  Creek 
sewer.     Frank  LiUie,  City  Engineer. 

Fairmont,  Ind. — The  W.  J.  Sherman  Co., 
The  Xasby,  Toledo,  Ohio,  engaged  to  sur- 
vey and  report  on  proposed  sewer  system. 

Fort  Wayne,  Ind. — Board  Public  Works 
has  adopted  plans  and  authorized  con- 
struction of  the  east  end  sewer.  Address 
City  Engineer. 

Grand  Rapids,  Mich. — Hood  &  Decker, 
Ann  Arbor,  are  Consulting  Engineers  for 
the  proposed  sewage  disposal  plant  and 
sewers  contemplated.  Nothing  definite 
has  been  done  about  the  construction.  L,. 
D.  Cutcheon,  Manager  Board  Public 
Works. 

Northwood,  Iowa. — City  reported  plan- 
ning installation  of  a  sewer  system. 

Sioux  City,  Iowa. — City  Engineer  pre- 
paring plans  for  b'outh  Morningside  sani- 
tary sewer  system,  to  be  about  6  miles 
long  and  cost  approximately  $25,000. 

St.  Paul,  Minn, — City  Council  has  passed 
preliminary  order  for  construction  of  St. 
Anthony  relief  sewer  system;  probable 
cost  $500,000. 

Wichita,  Kan. — Reported  extending  the 
sewer  system  at  a  cost  of  $175,000  is  un- 
der consideration.  Bert  Wells,  City  En- 
gineer. 

Omaha,  Neb.— Council  has  approved 
bond  issues  as  follows:  $200,000  for  sewers, 
$100,000  for  paving  intersections  and  $50,- 
000  for  parks. 

Omaha,  Neb.^<:ity  Commission  has 
agreed  upon  storm  sewer  construction 
work,  of  which  estimates  aggregate  $151,- 
000.  Work  includes  extension  of  Thirty- 
seventh  Street  sewer  at  a  cost  of  $14,000; 
Fiftieth  Street  sewer  $10,500;  California 
Street  sewer  $7,000:  Giftord  Park  sewer 
$15,000;  Faddle  Creek  sewer  $40,000;  Miller 
Park  sewer  $30,000;  Fontenelle  Park 
sewer  $11,000.  E.  E.  Bruce,  City  Engi- 
neer. 

Pawnee,  Neb. — Preliminary  survey  and 
estimates  have  been  prepared  by  E.  T. 
Archer  &  Co..  406  New  Eng.  Building. 
Kansas  City  Mo.,  for  the  proposed  sewer 
system,  to  cost  $35,000.  An  election  will  be 
held  April  4  to  vote  on  the  proposition. 
The  extending  of  the  water  works  is  also 
under  consideration.  J.  L.  Meek,  City 
Clerk. 

Dallas,  Tex.  —  County  Commissioners 
propose  constructing  a  new  septic  tank 
sewerage  system  at  the  county  farm. 

El  Paso,  Tex. — City  Is  reported  con- 
sidering sewage  disposal  plant  costing 
$50,000. 


Galveston,  Tex.  —  City  Commissioners 
considering  construction  of  a  sewage  d.s- 
posal  plant  for  that  section  of  the  city 
west  of  Thirty-ninth  Street.  A.  T. 
Dicke.v.  City  Engineer,  estimates  the  cost 
at  $250,000. 

Gatesvllle,  Tex. — Sewer  bonds  amount- 
ing to  $22,500  have  been  sold. 

San  Antonio,  Tex. — Galveston,  Harris- 
burg  &  San  Antonio  Ry.  Company  (I.  A. 
Cottingham,  Asst.  Gen.  Mgr.,  Houston), 
will  construct  a  30-in.  storm  water  sewer 
from  Houston  Street  to  Florida  Street, 
connecting  with  big  city  main,  in  return 
for  franchise  for  additional  track. 

Belllngham.  Wash.— William  H.  North, 
City  Engineer,  instructed  by  City  Coun- 
cil to  prepare  plans  for  a  trunk  sewer: 
12  and  16-in.  pipe  to  be  constructed  in 
James   Street. 

Myrtle  Point,  Ore. — Council  has  directed 
plans  prepared  for  sewer  system  costing 
approximately  $20,000. 

Los  Angeles,  Cal. — Preliminary  plans 
and  estimates  being  prepared  for  sewage 
disposal  plants,  one  at  Hyperion  and  the 
other  at  Los  Angeles  Harbor:  probable 
cost  $1,350,000.  Election  to  be  held  on  the 
erection  of  the  plants.  W.  T.  Knowlton, 
Engineer  of  Sewers;  Homer  Hamlin,  City 
Eneineer. 

The  Florence  Avenue  sewer  will  require 
12.943  ft.  8  to  20-in.  pipe  and  13,197  ft. 
30  to  42-ln.  brick  and  concrete  sewer; 
cost  $150,000.  W.  T.  Knowlton,  Engineer 
of  Sewers;  Homer  Hamlin,  City  Engineer. 

Sacramento,  Cal. — City  Engineer  esti- 
mates the  cost  of  connections  between 
Sump  No;  1  and  Sump  No.  2  to  accom- 
modate dry  weather  flow  at  $109,000.  The 
grade  is  so  flat  that  a  51-ln.  sewer  will  be 
necessary. 

Ogden,   Utah.— See  "Water  Works." 

Elko,  Nev. — Election  soon  to  be  held  to 
vote  $30,000  bonds  for  constructing  sewers. 


BIDS     DESIRED. 

New  York,  N.  Y.— Until  Feb.  9  by  Mar- 
cus M.  Marks.  Pres.  Manhattan  Borough, 
for  repairs  to  sewers  in  llOlh  Street,  be- 
tween Seventh  and  Eighth  Avenues; 
security  $6,500;  also  same  time  and  place 
for  the  Catherine  Street  sewer  under  Pier 
No.  26,  East  River;  security  $12,000. 

North  Bergen  (Post  Office  Weehawken), 
N.  J.— Until  Feb.  17,  by  Township  Com- 
mittee for  constructing  system  of  sanitary 
and  storm  sewers  in  Secaucus  Road.  Es- 
timated cost  $20,000. 

Hammond,  Ind.— Until  Feb.  21,  by  Board 
Public  Works  (Jacob  Schroeter,  Chmn.), 
for  constructing  Calumet  Avenue  sewer, 
6580  ft.  long  and  72  in.  wide,  running  from 
Conkeyville  to  the  Grand  Calumet.  Prob- 
able cost  $215,563. 

Kendallvllle,  Ind.— Until  Feb.  29,  by  O. 
E.  Michaelis.  City  Clerk,  for  construct- 
ing District  Sanitary  Sewer;  cost  $38,845, 
advertised  in  Engineering  Record. 

Chicago,  III. — Until  Feb.  10  by  John  Mc- 
Gillen,  Clk.  Sanitary  Dlst..  910  S.  Michigan 
Avenue,  for  Stock  Yard  Intercepting 
Sewer  No.  1,  semi-elliptical  in  sections, 
reinforced  concrete,  comprising  770  lin. 
ft..  9  ft.  Internal  horizontal  diameter,  and 
2675  lin.  ft.,  7  ft.  internal  horizontal 
diameter,  extending  from  Ashland  Avenue 
along  south  bank  of  west  arm  of  the  south 
fork  of  South  Branch  of  Chicago  west  of 
Robey  Street  to  connect  with  existing  W. 
Thirty-ninth  Street  conduit. 

Kenwood,  Iowa. — New  bids  about  March 
1  bv  C.  M.  Doolittle.  City  Clerk,  for  con- 
structing the  sewerage  (system.  Bids 
opened   Jan.   25  rejected. 

Keota.  Iowa.— Until  Feb.  16,  by  Town 
Clerk,  for  constructing  about  1%  miles  8 
to  10  In.  sanitary  sewers,  13  concrete  or 
brick  manholes,  5  flushtanks  with  fittings 
and  pipings  complete.  Engineers,  Iowa 
Engineering  Company,   Clinton,  Iowa. 

Strawberry  Point,  Iowa. — Until  Feb.  15 
(readvertisemcnt),  by  Town  Clerk,  for 
constructing  sewers,  inclurting  21,554  lin. 
ft.  6,  8  and  10  in.;  36  manholes:  2000  lb. 
bituminous  compound  filler;  96  standplpes. 
G.  F.  Scofield,  Acting  Town  Clk. 

Mountain  Lake.  Minn.- Until  Feb.  17, 
by  Village  Council,  for  constructing  sewer 
system  to  consist  of  approximately  16.256 
ft.  long.  18  manholes,  5  flush  tanks,  etc. 
C.   W.   Grove,   Engt.,   Windom. 

Polion,.  Mont.— Until  March  6  by  City 
Clerk  for  furnishing  material  and  con- 
structing approximately  15.000  lin.  ft. 
sanitary  sewers.  8  to  18-ln.  vitr.  pipe,  ad- 
vertised in  Engineering  Record.  Long  & 
Olson,  Engineers,  Poison,   Mont. 

Houstcn,  Tex.— Until  Feb.  7,  by  City 
Secretary,  for  constructing  .Second  Ward 
Sewer  system  east  of  Mllbv  Street,  using 
18  to  120  in.  sewers.  E.  E.  Sands,  City 
Engineer. 

Until  Feb.  7  (readvertisemcnt),  by  City 
Secretary,  for  extension  of  Scott  Street 
sewer,  new  bids  to  be  on  36  in.,  and  a  sew- 
age lift  will  be  Installed  at  the  junction. 

El  Centro,  Cal. — Until  about  Feb.  9  (ex- 
tension of  date)  for  constructing  four 
septic  tanks  for  sewage  disposal  for  cities 
of  El  Centro  and  Imperial;  cost  $25,000. 
Olmsted  &  Gillelcn,  Engineers.  1112  Hol- 
lingsworth  Building.   I^s  Angeles. 


Havana,  Cuba.— Until  Feb.  22  by  Fran- 
cisco Garcia,  Acting  Chief  Engineer,  De- 
partment of  Sewers  and  Paving,  24  Cuba 
Street,  for  constructing  a  sewerage  sys- 
tem, including  pumping  station  for  Pogo- 
lotti,  a  suburb  of  Havana;  cost  $20,000. 

PRICES     AND     LETTINGS. 

Irlndicates  award  of  conlract. 

Jersey  City,  N.  J. — Patrick  Connolly,  13 
E.  Hamilton  Place,  is  reported  lowest  bid- 
der for  constructing  30  in.  brick  circular 
sewer  in  Henderson  Street,  between 
Fourteenth  and  Eighteenth  Streets. 

Cincinnati,  Ohio. — Lowest  bid  opened 
Jan.  25  by  Director  Public  Service  for 
making  house  connections  with  water  and 
sewer  mains  submitted  by  Hollander 
Plumbing  Co.  at  $12,610. 

-^Mansfield,  Ohio.  —  Contract  awarded 
Ohio  Valley  Contracting  Co.  of  Cincinnati 
for  constructing  sewage  disposal  plant  at 
$74,055.     W.  J.  Hazeltine,  City  Engineer. 

♦Saginaw,  Mich. — Contracts  awarded  as 
follows  on  bids  opened  Jan.  18  by  city: 
To  South  End  Gray  Iron  Foundry  Co., 
Saginaw,  sewer  and  water  castings,  at  $1.78 
per  100  lb.;  to  L.  C.  Smith  &  Co.,  Saginaw, 
3  to  8,  at  23  per  cent  off;  cement  sewer 
pipe.  Consolidated  Coal  Co.,  Saginaw,  at 
80  per  cent  off.     H.  S.  Gay,  City  Clerk. 

Kansas  City,  Mo. — Lowest  bid  opened 
recently  for  constructing  the  storm  water 
and  sanitary  sewer  in  district  from 
Twenty-third  to  Thirty-first  Street  and 
Denver  and  Lawndale  Avenues  submitted 
by  Leo  Koehler,  Kansas  City,  at  $81,491. 


Cleveland,    Ohio. — City   is    having   plans 

prepared  for  high  level  briuge  betw-een 
Huron  Road  on  East  Side  and  Lorain 
Avenue  on  West  Side. 

Tiffin,  Ohio.  —  County  CommissionerB 
considering  constructing  a  bridge  over 
river  at  a  cost  of  about  $15,000. 


See      "Paving      and 


BRIDGES 


PROPOSED     WORK. 

Springfield,  Mass. — The  Bridge  Com- 
mission at  Boston  engaged  Fay,  Spoftord 
&  Thorndike  of  Boston  as  engineers  for 
planning  a  bridge  to  be  constructed  over 
Connecticut  River  at  Springfield. 

Bridgeport,  Conn. — Contract  will  be  let 
about  Feb.  15  by  Bridge  Commission  (C. 
H.  Poland,  Secy.),  for  constructing  bridge 
at  E.  Washington  Avenue  to  have  three 
70-ft.  spans,  cement  foundation,  Strauss 
bascule  type,  and  cost  $130,000;  also  same 
time  for  constructing  Grand  Street 
Bridge,  double-leaf  bascule  steel  super- 
structure and  concrete  foundation;  cost 
$22,000. 

New  Haven,  Conn. — About  April  1  city 
will  let  contract  for  constructing  bridge 
over  Tomlinson  Street  at  Belle  Dock,  on 
the  harbor  front.  The  bridge  is  to  be  550 
ft.  long  and  bids  on  both  steel  and  con- 
crete will  be  considered.  Foundations  and 
supports  will  have  to  be  bnilt  on  spiles. 
Approaches  will  call  for  large  excavating 
job.     Address  City   Engineer. 

New  London,  Conn.  —  Plans  for  the 
bridge  to  be  constructed  by  the  New  York, 
New  Haven  &  Hartford  R.R.  will  be 
ready  for  the  superstructure  in  about  6 
months  and  for  the  substructure  in  about 
4  months. 

New  York,  N.  Y. — Reconstruction  of  the 
roadway  of  Queensboro  Bridge  and  trans- 
fer of  car  track  service  to  outer  brackets 
of  structure  as  recommended  by  F.  J.  H. 
Kracke,  Bridge  Commissioner,  has  been 
approved  by  the  Mayor.  Estimated  cost 
$144,000.  The  plan  provides  for  relaying 
wood  block  pavement  on  foundation  re- 
constructed to  meet  specific  conditions. 
Request  for  appropriation  is  now  pending 
in  Board  of  Estimate  and  Apportionment. 

Pittsburgh,  Pa. — Contract  soon  to  be 
let  by  the  city  for  two  small  bridges  cost- 
ing $11,000:  one  a  short  span  I-beam  and 
concrete  will  carry  Alexander  Street  over 
Saw  Mill  run  in  West  End  section  of  city; 
the  other  to  connect  Tuxedo  and  Char- 
tiers  Avenues,  to  be  light  structural  steel 
foot  bridge  300  ft.  long;  about  $20,000  will 
be  spent  by  the  Division  of  Bridges  in  re- 
pairs, work  to  be  done  by  day  labor,  and 
about  $10,000  to  be  for  painting.  Robert 
Swan,  Dir.  Department  Public  Works. 

Robert  Swan,  Director  Public  Works,  Is 
having  designs  made  for  a  monumental 
portal  for  Manchester  Bridge  over  Alle- 
gheny River;  about  $50,000  available. 

Watsontown,  Pa.  —  Commissioners  of 
Union  and  Northumberland  Counties 
considering  constructing  a  bridge  across 
Susquehanna  River  at  Watsontown.  A 
cement  bridge  of  arch  type  is  favored. 
M.  J.  Flynn.  Engineer  of  Mt.  Carmel,  has 
submitted  plans  for  the  bridge. 

Wllkesbarre,  Pa. — Construction  of  a 
bridee  over  Susquehanna  River,  replacing 
Market  .''treet  Bridge,  Is  being  con- 
sidered. Col.  J.  A.  Blddle  said  to  be  in- 
terested;  probable   cost  $500,000. 

Washington,  D.  C. — Secretary  of  War 
Garrison  approved  the  Swanson-Carlin 
bill  providing  for  constructing  bridge 
over  Potomac  River  near  site  of  present 
Aqueduct  Bridge,  with  Its  Washington 
approach  not  east  of  Thirty-fourth  Street, 
and  appropriating  $1,600,000  for  the  pur- 
pose. 

Chilllcothe,  Ohio.— Henry  M.  Redd,  City 
Engineer,  Instructed  to  prepare  plans  for 
an  overhead  viaduct  or  an  undergrade 
crossing  for  B.  &  O.  and  the  N.  &  W. 
Railway  crossings  at  the  Intersection  of 
Paint  and  Main  Streets,  cost  to  be  about 
$.500,000. 


Columbus,      Ind. 

Roads." 

Detroit,  Mich. — Local  press  reports 
state  Council  has  decided  to  ask  new  bids 
on  Belle  Isle  Bridge.  Before  bids  can  be 
asked  plans  will  have  to  be  approved  by 
Board  of  Supervisors;  said  action  will  be 
taken  Feb.   21. 

Monroe,  Mich. — It  is  proposed  to  con- 
struct steel  or  concrete  bridge,  one  at 
the  east  end  and  one  at  the  west  end  of 
town.  Plans  and  specifications  to  be  sub- 
mitted with  bids.  F.  Krewbach,  City 
Clerk;  A.   H.  A.  Kuteche,  City  Engineer. 

Elgin,  III. — City  Council  is  considering 
replacing  Kimball  Street  Bridge  with  new 
structure:  cost  about  $20,000. 

Jollet,  III. — Construction  of  a  new  bridge 
over  Hickory  Creek  at  Fourth  Avenue  is 
contemplated;  cost  about  $20,000.  The 
city,  street  railway  and  township  to  share 
cost. 

Oes  Moines,  Iowa. — About  $60,000.  bridge 
bonds  sold  by  Polk  County. 

Humboldt,  Iowa. — Plans  being  prepared 
by  the  State  Highway  Commiss.oner  for 
14  bridges,  both  concrete  and  steel  with 
concrete  substructures.  H.  N.  Legreid, 
County  Engineer. 

About  50  concrete  culverts  are  to  be 
built  in  this  county,  also  10  miles  of  per- 
manent road  grading.  H.  N.  Legreid 
County   Highway   Engineer. 

Osceola,  Iowa.  —  Contract  will  be  let 
about  February  for  120U  cu.  yd.  concrete 
culverts  costing  $15,000.  J.  L.  Hyland. 
County   Engineer. 

Alma,  Kan.— County  Commissioners  will 
let  contracts  about  March  1  for  construct- 
ing 50  small  bridges  and  culverts. 

Concordia,  Kan. — County  Commission- 
ers appropriated  $15,000  for  new  bridges 
and  repairs  to  old  bridges. 

Leavenworth,  Kan. — County  Commis- 
sioners will  construct  two  concrete 
bridges,  costing  $30,000. 

Kearney,  Neb. — Plans  being  prepared 
by  State  Engineer  at  Lincoln  for  a  con- 
crete and  steel  bridge  to  be  constructed 
over  Platte  River  south  of  Kearney,  con- 
necting Kearney  and  Buffalo  Counties. 

Tecumseh,  Neb. — Contract  soon  to  bt 
let  by  tlie  County  Commissioners  for  con- 
structing bridges  during  the  ensuing 
year. 

Houston,  Tex. — See  "Paving  and  Roads." 

Marietta,  Wash. — County  Commission- 
ers at  Belllngham  considering  construct- 
in,g  a  steel  bridge  over  Nooksack  River 
at  Marietta;    cost  $25,000. 

Seattle,  Wash.— A.  P.  Denton,  County 
Engineer,  directed  to  prepare  plans  for 
constructing  two  bridges,  one  to  be  built 
at  Fall  City,  to  be  250  ft.  long,  cost  $35,- 
000,  and  one  at  Stossel,  to  be  209  ft.  long 
and  cost  $17,000.  Both  spans  to  be  of 
steel  on  concrete  piers. 

County  Comrs.  considering  constructing 
a  133-ft.  steel  span  over  White  River,  near 
Kent. 

Spokane,  Wash. — An  election  will  prob- 
ably be  held  to  vote  bonds  for  construct- 
ing a  steel  bridge  at  Boone  Avenue,  re- 
placing present  structure,  at  cost  of  $17,- 
107.     Morton  MacCartney,  City  Engineer. 

Portland,  Ore. — Philip  Dater,  City  En- 
gineer, directed  to  estimate  cost  of  con- 
structing a  concrete  viaduct  over  Oregon- 
Washington  R.R.  &  Navigation  tracks  at 
Vancouver  Avenue:  cost  about  $50,000. 

Berkeley,  Cal. — A  reinforced  concrete 
bridge  costing  $7,000  is  to  be  constructed. 
J.  Jessy,  City  Engineer. 

Fresno,  Cal. — Reported  concrete  bridge 
on  county  road  over  Kings  River,  east  of 
Sanger,  constructed  recently  at  a  cost  of 
$26,000,  was  seriously  darr>aged  by  flood. 
Scott    McKay,    County    Surveyor. 

Long  Beach,  Cal. — Plans  being  prepared 
for  a  50-ft.  extension  and  repairs  to  con- 
crete and  timber  bridge  on  West  Anaheim 
Street. 

Redlands,  Cal. — All  bids  opened  Jan.  17 
by  Clounty  Commissioners  for  constructing 
steel  bridge  with  concrete  substructure 
over  San  Timeter  Creek  rejected.  L.  R. 
Patty,  County  Clerk. 

San  Bernardino,  Cal. — Center  span  of 
the  steel  county  bridge  between  Redlands 
and  Highlands  has  been  washed  out  and 
entire  structure  damaged:  cost  of  repairs 
$20,000. 

Total  damage  to  county  roads  and 
bridges  by  recent  floods  will  amount  to 
about  $200,000  .  H.  A.  Sourwine,  County 
Engineer. 

City  Council  considering  calling  an 
election  to  vote  bonds  for  rebuilding  and 
repairing  bridges  wrecked  by  the  recent 
floods.     John  L.  Oakey,  City  Engineer. 

San  Diego,  Cal. — Board  of  Supervisors 
appropriated  JoO.OOO  for  repairing  bridge* 
and  roads  damaged  by  recent  floods. 
George  Butler.  County  Surveyor. 
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Arizona. — Central  and  Southern  Arizona 
has  been  damaged  by  floods  to  the  extent 
of  $1,500,000.  Bridges  on  Roosevelt  High- 
way have  been  washed  out  and  about  4'/4 
miles  of  the  road  will  have  to  be  hard 
surfaced. 

The  Southern  Pacific  R,R,  (W,  Hood, 
Oh.  Engr.,  San  Francisco,  Cal,)  will  re- 
place the  steel  bridge  over  Gila  River, 
washed  out  by  the  flood  of  January,  with 
a  new  bridge  costing  about  $500,000,  sup- 
ported on  steel  caissons  sunl<  in  sand  to 
bed  rock,  between  105  and  125  ft.  below 
the  bed  of  the  river.  The  bridge  de- 
stroyed was  1080  ft,  long,  cost  $225,000, 
and  was  supported  on  steel  caissons  of 
100  tons  each,  mounted  on  piling  driven 
to  bed  rock. 

Phoenix,  Ariz. — Two  spans  of  the  South- 
em  Pacific  bridge  over  Giia  River  south 
^f  Phoenix  have  been  washed  out. 

BIDS     DESIRED. 

Maine. — Until  Feb.  23  (extension  of  date 
from  Feb.  10)  by  State  Highway  Commis- 
sion, Augusta,  for  steel  highway  bridge, 
263-ft.  span,  over  Sandy  River  at  New 
Sharon;  also  abutments  for  same.  Esti- 
mated quantities:  550  cu.  yd.  concrete,  100 
cu.  yd.  wet  excav.,  3300  cu.  yd.  earth  fill, 
100  cu.  yd.  rock  excav. 

York,  Pa.— Until  Feb.  17,  by  County 
Commissioners  for  repairing  and  painting 
Penn  and  George  Street  bridges  in  city 
of  York.  F.  S.  Bartenschlager.  Co.  Con- 
troller. 

Baltimore,  Md.— Until  Feb.  9.  by  State 
Road  Commission  (O.  E.  Weller,  Chmn.), 
601  Garrett  Building,  for  painting  Sharps- 
town   bridge  over  Nanticoke  River. 

Berkeley  Springs,  W.  Va. — Until  Marclt 
t  by  County  Court  for  constructing  a  two- 
span,  reinforced  concrete,  arch  bridge 
across  Sleepy  Creek,  each  span  55  ft.  with 
l4-ft.  roadway.  R.  P.  Davis,  Bridge  En- 
gineer,  State  Road   Bureau,   Morgantown. 

Williamson,  W.  Va. — Reported  desired 
until  Feb.  8,  for  constructing  bridge 
across  Tug  Fork  of  the  Big  Sandy  River 
at  Williamson,  connecting  Pike  County, 
Ky..  and  Mongo  County,  W.  Va.,  sub- 
structure of  concrete,  steel  superstructure 
with  wooden  roadways.  Address  Commis- 
sioner Public  Roads,  Williamson. 

Harrlman,  Tenn. — Later  offlcial  reports 
state  bids  desired  Feb.  10,  not  Feb.  14, 
as  previously  stated  at  office  of  County 
Court  Clerk.  IT.ngston,  for  constructing 
concrete  bridge  over  Emory  River  at 
Harrlman,  about  800  ft.  long.  Probable 
cost  $60,000. 

Kentucky.— Until  Feb.  15  by  State  De- 
partment Public  Roads,  Frankfort,  for 
constructing  a  Joint  bridge  between  Har- 
din and  Bullitt  Counties:  Superstructure 
will  be  of  steel  and  have  one  150-ft.  span, 
one  100-ft.  span  and  two  154-ft.  ap- 
proaches. Robert  C.  Terrell.  Commis- 
sioner of  Public  Works,  Frankfort. 

Dayton,  Ohio. — About  March  1,  by  De- 
partment of  Public  Service  for  construct- 
ing three  reinforced-concrete  arch  bridges 
over  Mad  and  Miami  Rivers,  and  the 
placing  of  about  30,000  cu.  yd.  of  con- 
crete. The  reinforcement  bars  and  ce- 
ment will  be  furnished  by  the  city  and 
have  been  contracted  for.  Foundation 
for  bridges  will  rest  on  timber  piles  12  to 
14  ft.  below  ordinary  low  water.  Paul 
D.    Fuqua,    Engr.    of   Bridges. 

Terre  Haute,  Ind.— Until  Feb.  12,  by 
Herbert  C.  Anderson,  County  Auditor,  for 
constructing  superstructure  of  concrete 
bridge  over  Honey  Creek,  near  Allendale; 
cost   $8,950. 

Superior,  Wis. — Reported  desired  until 
Feb.  9,  by  C.  J.  Morisset,  County  Highway 
Commissioner,  for  following  bridges:  75-ft. 
span  ^6-ft.  roadway,  at  Gordon;  60-ft. 
span  16-ft.  roadway,  at  Rockmont;  50-ft. 
span  16-ft.  roadway  and  38-ft.  I-beam 
span   16-ft.   roadway,  at  Poplar. 

Hutchinson,  Kan. — Reported  desired  un- 
til Feb.  23  by  County  Commissioners 
f George  W.  Lee,  Cik.)  for  constructing 
two  reinforced  concrete  bridges  over 
Arkansas  River,  one  at  south  end  of  Main 
Street  and  one  south  of  Nickerson. 

Topeka,  Kan. — Reported  desired  until 
Feb.  14  bv  W.  J.  Arnold,  Co.  Engr.,  for 
constructing  40-ft.  span,  steel,  concrete 
bridge,  18-ft.  roadway,  concrete  abut- 
ments on  piling,  or  a  <IO-ft.  span,  rein- 
forced concrete  arch  bridge,  Luten  design, 
18-ft.  roadway,  over  Butcher  Creek,  on 
South  Kansas  Road;  a  30-ft.  span,  steel, 
concrete  bridge,  18-ft.  roadway,  concrete 
abutments,   on   piling,   or   30-ft.   span,   re- 


inforced concrete  arch  bridge,  Luten  de- 
sign, 18-(t.  roadway,  over  North  Branch 
Mission  Creek;  40-tt.  span,  steel,  concrete 
bridge,  16-ft.  roadway,  stone  abutments 
on  reinforced  concrete  base,  or  a  45-ft. 
span,  reinforced  arch  bridge,  Luten  de- 
sign, 16-ft.  roadway. 

Everett,  Wash. — Reported  desired  un- 
til Feb.  21,  by  Mae  Weatherbee,  Co.  Aud., 
for  constructing  concrete  structure  known 
as  Pilchuck  bridge:  cost  $10,000. 

Port  Angeles,  Wash. — Reported  desired 
until  Feb.  7,  by  County  Commissioners 
(J.  W.  Warren,  Clerk),  for  constructing 
a  170-ft.  steel  Pratt  truss  span  over  the 
Callovva  River.     R.   W.  Kemp,  Co.  Kiigr. 

Seattle,  Wash. — Until  March  3,  accord- 
ing to  later  oflicial  information  by  Board 
Public  Works  (C.  B.  Bagiey,  Secy.),  for 
constructing  concrete  substructure  with 
steel  superstructure,  operating  machinery 
and  electrical  equipment  for  bascule 
bridge  at  Eastlake  Avenue  over  the 
Washington  Canal.  Plans  and  speciflca- 
tions  cost  $5,  said  sum  not  returned. 

Reported  desired  until  Feb.  21,  by  By- 
ron Phelps,  Co.  Aud.,  for  constructing, 
with  concrete  piers,  two  steel  bridges. 
one  at  Fossel  Street,  209  ft.  long,  probable 
cost  $17,000,  and  one  at  Falls  City,  250  ft. 
long,  probable  cost  $35,000.  A.  P.  Den- 
ton, Co.  Engr. 

Santa  Barbara,  Cal. — Reported  desired 
until  Feb.  7,  by  County  Board  Super- 
visors, for  constructing  three  hinged  re- 
inforced-concrete bridge  acros^i  El  Capi- 
tan    Creek.      Probable    cost    $8,000. 

Tucson,  Ariz.- Until  March  6  (readver- 
tisement)  by  L.  O.  Cowan,  City  Clerk,  for 
constructing  a  reinforced  concrete  bridge 
and  removmg  present  steel  bridge  over 
Gsnta  Cruz  River  at  Congress  Street.  See 
'•Prices  and  Lettings." 

PRICES     AND     LETTINGS. 
iflndicates  award  of  contract. 

♦  Brookllne,  Mass.— Contract  for  steel 
for  Cvpress  Street  and  Aspinwall  Ave- 
nue Bridges  awarded  Smith  &  Townsend, 
294  Washington  Street,  Boston,  at  $4,176. 
H.  A.  Varney,  Town  Engineer. 

♦Atlanta,  Ga.— Contract  for  construct- 
ing bridge  over  Chattahoochie  River,  be- 
tween Fulton  and  Cobb  Counties,  awarded 
Case  &  Cochran,  Candler  Building,  at 
$8,225.  William  C.  Spikes,  Consulting  En- 
gineer, Atlanta. 

♦Cincinnati,  Ohio. — Contract  awarded 
Jan.  25  by  Board  of  Control  to  Runck 
Brothers.  Cincinnati,  at  $11,934  for  widen- 
ing masonry  arches  on  Montgomery  Ave- 
nue bridge  over  Pennsylvania  U.R.  tracks. 
Pleasant  Ridge.  Bids  for  this  work  were 
opened  Oct.  26.  1915. 

♦  Fort  Wayne,  Ind. — Contract  for  re- 
constructing the  Lawton  Park  Bridge 
awarded  Moellering  Construction  Co., 
Fort  Wayne. 

"ockford.  III. — Following  are  four  low- 
est bids  opened  Jan.  26  by  Edwin  Main, 
City  Engineer,  for  constructing  reinforced 
concrete  bridge  over  Rock  Itiver  at  Mor- 
gan Street;  A.  C.  Woods,  Rockford,  $82,- 
828  (steei):  N.  M.  Stark  &  Company,  Des 
Moines,  $82,975;  Gust  Holm,  Rockford, 
$83,000:  Midwest  Cosstruction  Company, 
Kansas    City,    Mo.,    $83,000. 

♦  Iowa  City,  Iowa. — Following  are  four 
lowest  bids  opened  Jan.  21  by  Council  for 
constructing  the  concrete  bridge  at  Iowa 
Avenue  over  Iowa  River:  William  Horra- 
bin,  Iowa  City,  $77,400  (awarded  con- 
tract) ;  Widell  Construction  Co.,  Mankato, 
Minn.,  $77,900;  T.  E.  Doty,  Omaha,  Neb., 
and  N.  M.  Stark  &  Co.,  Des  Moines,  bid 
the  same  at  $86,000. 

♦Aberdeen,  Wash. — Following  are  four 
lowest  bids  opened  Jan.  26,  by  City  Clerk, 
for  superstructure  of  West  bridge;  A.  R. 
Eichler,  211  Howard  Avenue.  $15  692 
(awarded  contract):  T.  Ryan  &  Co.,  $16,- 
886;  Wevmouth  Construction  Company, 
$17,079;  E.  E.  Davis  &  Co.,  $18,108.  Bid- 
ders all  of  Seattle.  L.  D.  Kelsey,  City 
Engineer. 

♦Walla  Walla,  Wash. — Contract  award- 
ed H.  L.  Wilson  Co.,  Walla  Walla,  for 
constructing  two  concrete  bridges  across 
Mill  Creek,  at  $6,054. 

Tucson,  Ariz. — Following  are  four  low- 
est bids  opened  recently  for  constructing 
a  reinforced  concrete  bridge  across  Santa 
Cruz  River  at  Congress  Street;  N.  E  Car- 
ter, Tucson.  $45,874;  J.  B.  Ryland,  Tucson, 
$45,915;  Mercereau  Bridge  &  Constr.  Co., 
Los  Angeles,  Cal.,  $46,348,  and  Merchants 
Realty  &  Investment  Co.,  Los  Angeles, 
Cal.,  $47,852. 


PAVING  AND  ROADS 


♦  Portland,  Ore. — Following  are  unit  figures  of  the  three  lowest  regular  bids 
opened  Jan.  19  by  A.  L.  Barbour,  City  Auditor,  for  Union  Avenue  extension,  reinforced 
concrete  viaduct  and  fill:  (a)  Gleblsch  &  Joplin.  Portland,  Ore.,  $33,990  (awarded 
contract);  (b)  Stebinger  Brothers,  Portland,  $34,690;  (c)  Beers  Building  Co.,  Port- 
land, $35,208. 

•(a)  (b)  (c) 

1,200  cu.  yd.  excavatfon   and   embankment $0.35  $0.30  $0.75 

2,300  cu.  yd.  excavation   and   embankment 0.60  0.575  100 

300  cu.  yd.  gravel    All 1.10  1.32  0.75 

900  cu.  yd.    concrete,    substructure 8.00  6.381  8.00 

855  cu.  yd.    concrete,    superstructure 10.90  12.977  9.50 

108  M  ft.   temporary  trestle 15.00  20  92  20.00 

265,000  1b.    reinforcing    steel 0.04  0.03645       0.035 

19.000  sq.    ft.   wire  mesh 3.70  0.031 79       0.021 

440  lln.   ft.    curb   guard 0.20  0.2541         0.30 

440  lin.   ft.   hand  rail 2.25  1.863  2.25 

440  lin.    ft.   electric  lighting 270TD0        329  00         330.00 

Wrecking    trestH 200.00         168.00         500.00 

R,Tllway  equipment:    (a)    $730.00.    (b)   $1,693.00,   (c)   $2,475.00. 

♦Portland  Ry.,  Light  &  Power  Po.,  Portland,  secured  contract  for  electric  railway 
equipment  at  $200.    Pacific  Bridge  Co.,  Portland,  secured  contract  for  filling  at  $13,775. 


PROPOSED     WORK. 

Woonsocket,  R.  I. — City  Council  has  ap- 
propriated $188,000  for  granite  paving  on 
several  streets,  $72,000  tor  asphalt  binder 
on  several  streets,  and  $37,000  for  sewers 
and  surface  drains.  F.  A.  Mills,  City  En- 
gineer. 

Arcadia,  N.  Y.— Construction  of  a  4- 
mile  higliway  from  New  York  R.  R. 
tracks  In  Newark  to  Fairville  Is  contem- 
plated. Address  Town  Clerk,  Rural  De- 
livery,  Newark. 

Little  Falls,  N.  Y.— Bd.  Public  Works 
considering  spending  about  $50,000  for 
street  improvements. 

Rochester,  N.  Y. — City  Council  voted  to 
pave  Raeburn  and  Burlington  Avenues 
with  aspiialt,  at  cost  of  $45,000. 

Watertown,  N,  Y. — Contract  will  be  let 
about  March  15  for  wood  block  pavt.  on 
8-in.  concrete  foundation  to  cost  $30,000. 
E.  W.   Sayles,  City  Engineer. 

Bayonne,  N.  J. — Contract  will  be  let 
about  March  15  by  City  Cierk  for  paving 
eleven  streets  with  asphalt  on  concrete 
base;  five  with  asphalt  on  old  macadam 
foundation,  one  street  with  bituminous 
macadam  on  old  macadam  and  one  street 
with  granite  block  on  concrete.  Walter  L. 
Clarkson,  City  Engineer. 

Bordentown,  N.  J.  —  James  Logan, 
County  Engineer,  Mount  Holly,  Is  making 
surveys  for  improved  road  from  Borden- 
town   toward    Yardville;    estimated    cost 

$20,000. 

Newark,  N.  J. — Board  of  Street  and 
Water  Commissioners  will  soon  let  con- 
tracts for  following  work:  Wood  block, 
13,600  sq.  yd.,  on  Broad  Street,  from  South 
to  Poinier  Street;  6300  sq.  yd.  on  Com- 
merce Street,  from  Broad  to  Lawrence 
Street;  granite  block  will  also  be  consid- 
ered on  this  street.  Granite  block  on  fol- 
lowing: Mulberry  Street,  from  Market  to 
Center  Street,  7500  sq.  yd.;  River  Street, 
from  North  Canal  to  Mulberry  Street, 
8750  sq.  yd.;  Front  Street,  Centre  to  Say- 
brook  Place,  3200  sq.  yd.;  South  Street, 
Van  Buren  to  Tyler  Street,  2000  sq.  yd.; 
Elm  Road,  from  Tyler  to  Gotthard  Street, 
6600  sq.  yd.;  Tyler  Street,  from  South  ti 
Chestnut  Street,  4000  sq.  yd.;  Ogden 
Street,  from  Clay  to  Oriental  Street,  9700 
sq.  yd.;  Vanderpool  Street,  Broad  to  Ave- 
nue R,  5700  sq.  yd. 

City  intends  paving  with  asphalt  por- 
tions of  following  streets;  Munn  and 
Brokdale  Avenues,  Mead,  Valley,  Salem 
and  other  streets.  In  all  about  46,000 
sq.   yds. 

Allentown,  Pa. — About  3  miles  of  paving 
is  to  be  constructed  during  1916..  Charles 
Weirbach,  City  Engineer. 

Ebensburg,  Pa. — County  Commissioners 
considering  constructing  a  12-miie  road- 
way from  Ebensburg  to  Johnstown 
through  state  aid;  estimated  cost  $96,000. 

Pittsburgh,  Pa. — City  intends  construct- 
ing a  highway  supported  by  two  concrete 
retaining  walls  to  take  the  place  of  the 
present  Spencer  Avenue  Bridge  in  Lincoln 
Avenue  section  of  the  city.  Concrete  work 
to  cost  between  $10,000  and  $16,000.  Con- 
tract will  be  let  during  February.  Con- 
tract soon  to  be  let  for  grading,  paving 
and  curbing  Sprague  Street  from  Spencer 
to  Oakdene  Street;  estimated  to  cost 
$16,000.  Robert  Swan,  Dir.  Department 
Public  Works. 

Alexandria,  Va.— City  Council  consider- 
ing spending  about  $24,000  for  street  Im- 
provements in  recently  annexed  territory. 

Buckhannon,  W.  Va.— Citizens  of  Buck- 
h.annon  District,  Upshur  County,  voted 
$181,000  bonds  for  constructing  roads. 

KIngwood,  W.  Va.— Citizens  of  King- 
wood  Dist.  voted  to  Issue  $164,000  road 
bonds. 

Election  to  be  held  Feb.  29  by  Lyon 
District  to  vote  road  improvement  bonds. 

Parkersburg,  W.  Va. — The  City  Council 
voted  to  pave  Seventeenth,  Covert, 
Latrobe  Streets. 

Washington,  N.  C. — Road  bonds  for 
$50,000  will  be  sold  Feb.  7  bv  County  Com- 
missioners  (W.   E.  Swindell,  Chmn.). 

Sebring,  Fla. — Citizens  of  city  voted 
$50,000  bonds  for  Improving  streets. 

Birmingham,  Ala. — Board  of  Commis- 
sioners instructed  Julian  Kendrick,  City 
Ene:ineer,  to  draw  ordinance  for  paving 
with  standard  pavement  portions  of 
Twenty-second  Street  and  Fifteenth  Ave- 
nue at  a  cost  of  $10,000. 

Canton,  Miss. — About  $330,000  is  to  be 
spent  in  Madison  County  for  road  Im- 
provements. 

Bardwell,  Ky. — Fiscal  Court  of  Carlisle 
County  at  Bardwell  and  Fiscal  Court  of 
Ballard  County  at  Wickliffe  voted  to  con- 
struct a  highway  from  Wickliffe  to  Bard- 
well. 

Cheviot,  Ohio. — Contract  soon  to  be  let 
by  County  Commissioners  at  Cincinnati 
for  Improving  Harrison  Pike  with  granite 


in  the  village  of  Cheviot;  William  Boeh, 
County  Engineer,  estimate  cost  at  $80,823. 
Albert  Relnhardt,  County  Clerk. 

Chllllcothe,  Ohio.— Henry  M.  Redd,  City 
Engineer,  instructed  to  complete  plans  for 
paving  with  either  brick,  wood  block,  or 
crushed  limestone  about  five  city  squares 
on  Webster  Avenue,  width  of  street  22  ft. 

Cincinnati,  Ohio. — Contract  soon  to  be 
let  by  Board  Public  Service  for  improving 
by  paving  with  wood  block  Reading  Road 
from  Mitchell  Avenue  to  Paddock  Road; 
$34,000  bonds  have  been  authorized  for 
this  work. 

City  Engineer  Frank  S.  Krug  submitted 
to  Council  Feb.  1  approximate  estimate  of 
$88,299  as  cost  of  improving  Coleraine 
Avenue,  from  Hopple  Street  to  Spring 
Grove  Avenue,  with  granite  and  water 
main  appurtenances.  Bids  for  work  will 
probably  be  received  within  six  or  eight 
weeliH  by  Director  of  Pub.  Service.  City 
Engineer  Frank  S.  Krug  a'so  submitted 
an  approximate  estimate  of  $15,556  as  cost 
of  improving  Pearl  Street,  from  Broadway 
to  Martin  Street,  with  granite  and  water 
connections.  Contract  will  be  let  by  Di- 
rector Public  Service  Charles  F.  Horn- 
berger  probably  in  the  early  spring. 

Cleveland,  Ohio.— Robert  Hoffmann,  City 
Engineering  Commissioner,  has  asked 
Council  to  authorize  a  $225,000  and  $275,- 
000  bond  issue  to  defray  city's  share  of  the 
cost  of  paving  and  sewer  work  In  1916. 


Newark,     Ohio.  • 
Sewage  Disposal." 


•  See     "Sewerage     and 


Springfield,  Ohio.— City  Commission  re- 
ported in  favor  of  paving  following 
streets:  East  Street,  cost  $30,000;  S.  Llme- 
Jtone  Street,  $92,819;  Woodlawn  Avenue. 
$13, i71,   and  Fountain  Avenue,   $42,981. 

•ol^,^^*  ,.^*'*'"'  Ohio.— City  Council  sold 
$24,240   bonds  for  paving  Buckeye  Street. 

Zanesyllle,  Ohio.— It  Is  proposed  to  pave 
with  reinforced  concrete  on  Woodlawn 
Avenue  about  1952  so.  yd.  and  on  Market 

^'!:,*JL''n^'„*'  '"'''"'  'l-^«^  81-  yd-  cost  $3,500 
and  $22,000  respectively.  J.  S.  Dennis  En- 
gineer, Zanesvllie;  C.  R.  Spencer,  CItv  En- 
gineer.    Address  Director  Public  Service. 

Columbus,  Ind.— Lloyd  Rogers,  County 
.'Surveyor,  preparing  plans  for  a  road  to  be 
constructed  to  county  hospital  site,  in- 
cluding a  concrete  bridge  over  Haw 
Creek:  total  cost  $30,000.  Road  probably 
will  bo  tarvia  treated. 

iiT^"*u  ^Z*;  '"d.— Contract  will  be  let  about 
March  1  for  27.000  sq.  yd.  asphalt  or  con- 
crete pavernent  estimated  to  cost  $50,000, 
and  about  April  1  for  11,000  sq.  vd.  asphalt 
or  concrete  ravement.  to  cost  $24,000  L. 
M.  Russell.  City  Engineer. 

Jioifnlln",',,  '"Ju-"?"^  contemplates  about 
$100,000  worth   of  street  paving. 

Ligonler,  ind.— City  intends  paving  this 
year  costing  about  $75,000  to  sVoO.OOO 
Material  not  decided  upon.  Rnssback  & 
Wa^nl;  E^n^gTs'."""'    ^^""^    BuI,din|.^'^^or*t 

South  Bend,  Ind.— Bd.  Public  Works  Is 
considering  constructing  about  6  miles  of 
Stret',1,  "ilV;":.^  ^^l^-  Michigan  and  Eddv 
fre  fncluded     '^''^  "'""  '"^'^"*  Avenuek 

Grand  Rapids,  Mich.— street  paving 
Feh'^^7  «7°"""nf  to  $25,000  will  be  Vo"d 
teb.  7.    James  Schriver,  City  Clerk. 

n»viX'  ''^*i>  Mlch.--Maln  Street  Is  to  be 
paved.     D.  P.  Smith.  City  Engineer. 

«„?'°o.'"'"?*°n'  '"■— The  naving  of  Madl- 
Ibou?V??f=r"1,''r'<=''  ""  concrete  base, 
P»^u,,l  r-ff"-  I?-  •'«  contemplated.  E.  H 
Packard,  City  Engineer. 

i^P!^"""^}^."-  •"•— Contract  soon  to  be  let 
by  Council  for  brick  paving,  asphalt  filler 
to  cost  $200,000  E.  S.  Swlgart,  Mayor 
N.  Woodward,  City  Clerk. 

Cartersvllle,  111.  —  Townshio  Tru-jteM 
?h?o^/h'?h^  '\"  {"^^^"^  "'  Division  S?le? 
decided  1;^^°^^  Township,  material  not 
macadim""""'     ''"'     ""^     "''     "''«=''     »•• 

Edwardsvllle,  III.— Bd.  Local  Tmnrove- 
SL^S'V?'""''®''  paving  of  Alton  &  Sprinl- 
n?l1n?°„^^l'  ""^^  ''^<'"*  »29,000:  and  fir 
abou7$2''l"ooo''''''^  °"  ^^"""^  «'^««'=  «="« 

^J^U"o''~I^' "?,',"  the  next  five  years 
£C?Jl^'"'2'?.^'"  ^P«"''  J2.000.000  on  good 
roads  and  Vermillion  Countv,  within  the 
next  three  years.  $1,500,000.         """'"  '"« 

nn^t^Hi^fti'V'  '"•— P'J-  ^'"cal  Improvements 
contemplates  navmg  Maple  Street  with 
asphalt;  cost  $22,000. 

Marlon,  III.— City  considering  paving 
about  12  miles  of  streets  with  brick.  In- 
cluding combined  curb  and  gutter  and 
storm  sewers.     Frank   Payne,   City  Engr. 

Mattoen.  III.— City  contemplates  pnving 
about  40  blocks  this  season.  J.  A.  Goetx 
City  Engineer. 

Mollne,  III.— Board  Local  Improvements 
authorized    paving   with    asphalt    on    por- 

F?,riff.?',^''.*'^'""ll^.Jr***^'  '"eluding  Ninth, 
Eighth.  Eleventh  Streets  and  Seventeehth 

jr'unJft'^®?'?;'*^'"^. '^^■?,1"«8-  fta'  cost 
$134,000.     Lyie  Payton,  City  Engr. 

Mollne.  III. — Bd.  Local  Improvements 
approved  plans  for  paving  Fifth  Ninth 
Eighteenth  and  Nineteenth  Streets-  esti- 
mated cost  $21,381. 
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Ouluth,  Minn. — The  City  Council  voted 
to  pave  portions  of  Superior,  First 
Streets.  Grand.  Central,  Fifth  and  Nine- 
teenth  Avenues. 

Eveleth,  Minn. — It  is  proposed  to  pave 
with  bitulithic  or  creosoted  bloclts  on  Jones 
Street  and  McKinley  Avenue  at  a  cost  of 
110.000.  C.  M.  Dorway.  City  Engineer; 
C.  H.  Williams.  City  Clerk. 

Fort  Scott,  Kan. — It  is  proposed  to  con- 
struct 8  miles  of  macadam  road  between 
Fort  Scott  and  Redfleld.  N.  J.  Rose, 
County  Clerk. 

Lawrence,  Kan. — About  15,000  sq.  yd.  of 
brick  paving  costing  $28,000  will  be  laid  in 
1916.     E.  H.  Drummond,  City  Engineer. 

Omaha,  Neb. — See  "Sewerage  and  Sew- 
age Disposal." 

Fargo,  N.  D. — City  will  soon  let  contract 
for  about  90.000  aq.  yd.  paving  during 
year  1916.  Bids  on  asphalt,  bitulithic, 
bituminous  concrete,  Portland  cement  con- 
crete, vitr.  brick  and  creosoted  wood  block 
will  be  considered.  F.  L.  Anders,  City 
Engineer. 

Jonetboro,  Ark. — Creating  of  paving 
districts  embracing  six  miles  of  residen- 
tial streets  is  under  consideration.  Con- 
crete is  being  considered.    Address  Mayor. 

McCrory,  Ark. — See  "Bids  Desired." 

Cuero,  Tex. — Dewitt  County  road  bonds 
amounting  to  $35,000  have  been  approved 
by  the  Attorney  General. 

Galveston,    Tex. — See    "Water   Works." 

IHouston,  Tex.^-Citizens  of  the  county 
are  in  favor  of  building  the  Turning  Basin 
Road,  paving  Harrisburg  Road  and  con- 
structing a  bridge  over  Brays  Bayou  at  a 
cost  of  $220,000.  Address  County  Com- 
missioners. 

Lullng,  Tex. — Citizens  voted  to  con- 
struct road  in  Independent  Road  Dist. 
No.  2. 

Orange,  Tex. — See  "Hydraulic  Construc- 
tion and  River  Improvements." 

Ozona,  Tex. — Crockett  County  Commis- 
sioners in  favor  spending  $25,000  for  road 
improvements. 

Sweetwater,  Tex. — Contract  to  be  let 
this  spring  by  City  Commissioners  for 
paving  ten  blocks  and  Intersections  in  the 
Orient  addition.  H.  C.  Hord,  Jr.,  City 
Engineer. 

Lehigh,  Okla. — Township  No.  6  voted 
$25,000  bonds  for  good  road  Improve- 
ments. 

Denver,  Col. — State  Highway  Commis- 
sion, Denver,  reported  considering  con- 
structing a  road  between  Idaho  Springs 
and  Central  City  surfaced  with  local 
material. 

Central  la,  Wash, — Contract  will  soon  be 
let  by  County  Commissioners  for  paving 
Pacific  Highway  west  of  Centralla  to 
Lewis  County  Line  near  Forest. 

Everett,  Wash. — County  Commissioners 
adopted  a  plan  to  construct  permanent 
highways.  Including  about  45  miles  of 
road  paved,  45  miles  regraded  and  made 
ready  for  surfacing  during  1917,  and  a 
short  stretch  north  from  Edmonds  built 
on  the  new  roadway  leading  north  toward 
Mukilteo.  W.  C.  Blckford,  County  Engi- 
neer; M.  Weatherbee.  County  Auditor. 

Olympla,  Wash. — Thurston  County  Com- 
missioners directed  Wm.  Yeager,  County 
Engineer,  to  prepare  plans  for  paving  H4 
miles  of  Pacific  Highway  from  city  limits 
toward  Lacey;  cost  $15,000  per  mile.  Anna 
Gaston,  County  Auditor. 

Seattle,  Wash. — Estimates  of  cost  for 
paving  Bailey  Street  submitted  to  Bd. 
Public  Wks.  by  City  Engineer;  cost 
$36.0»9. 

Plans  and  specifications  submitted  by 
A.  H.  Dlmock,  City  EJngineer,  to  Bd.  Pub- 
lic Wks.  as  follows;  Concrete  walks  on 
W.  Sixty-fifth  Street,  cost  $25,000;  paving 
Thackeray  Place  and  E.  Fiftieth  Street, 
$20,000. 

Walla  Walla,  Wash.— Contract  will  be 
let  by  City  Commission  about  March  1  for 
100,000  sq.  yd.  hard  surface  pavt.  W.  R. 
Rehom,  City  Engineer. 

WInlock,  Wash.— City  Council  voted  to 
pave  First  Street;  cost  $12,000. 

Portland,  Ore. — Plana  being  prepared 
by  R.  E.  Kremers,  Chief  Bureau  of 
Bridges  and  Highways  of  City,  for 
improvements  to  College  Street,  from 
Twelfth  to  Sixteenth,  to  Include  rein- 
forced concrete  retaining  walla,  'with 
roadways  on  two  different  levels,  viaduct, 
rock  excavation,  etc. 

Freano,  Cal. — Council  adopted  resolu- 
tions of  Intention  to  pave  portions  of 
First  Street  and  Kerckhoff  Avenue  with 
2?4-ln,  asphaltic  concrete  base  and  lV4-ln. 
warrenlte  surface;  Ventura  Avenue  and 
Santa  Fe  Avenue  with  5-in.  concrete  base 
and  2-ln.  bitulithic  surface,  including 
curbing  culverts,  etc.  W.  H.  Ryan,  City 
Clerk. 

Hanford,  Cal.  —  County  Commissioners 
will  let  contract  about  February  for  8 
miles  of  highway  between  Hanford  anil 
Hardwlck  and  for  bridges  on  road  between 
Lemoore  and  Stratford.  E.  F.  PIckerell, 
County  Clerk. 


Los  Angeles,  Cal. — Board  of  Supervisors 
will  let  contract  about  March  6  for  5-in. 
concrete  pavement  in  Road  Dist.  No.  76, 
with  bituminous  wearing  surface  and  ex- 
pansion joints,  on  Azusa  Avenue,  and  in 
Road  Dist.  No.  63  5-in.  concrete  pave- 
ment, 20  and  30  ft.  wide,  with  bituminous 
wearing  surface,  and  including  grading 
and  concrete  culverts  on  Tenth  Street. 
F.  H.  Joyner,  Highway  Engineer. 

South  Pasadena,  Cal.— City  Trustees 
adopted  resolution  to  pave  18  blocks  on 
Fremont  Avenue  with  either  asphalt  or 
bitulithic  surface  on  concrete  base. 

San  Diego,  Cal. — Board  of  Supervisors 
will  authorize  an  election  to  vote  about 
$400,000  bond  issue  to  repair  and  replace 
bridges  and  road  damaged  by  floods  and 
for  new  highways.  John  T.  Butler, 
County  Clerk;  George  Butler,  County 
Engr. 

Selma,  Cal. — Contract  will  be  let  by  City 

Trustees  about  the  middle  of  February  for 
constructing  about  one  mile  of  concrete 
streets  to  connect  ends  of  state  highway. 

VIsalla,  Cal. — Plans  being  prepared  by 
L.  P.  McCabe,  City  Engineer,  for  14 
blocks  of  street  paving. 

Kingman,  Arli. — About  $100,000  good 
road  bonds  sold  by  Mohave  County. 

Phoenix,  Ariz. — Contracts  will  be  let  in 
February  or  March  for  paving  portions  of 
several  streets,  including  Monroe,  Wash- 
ington, Seventh  and  Jefferson,  and  In  all 
about  204,539  sq.  yd.  paving  and  98,946 
tin.  ft.  curb,  etc,  J.  B.  Girard,  City  En- 
gineer. 

Blackfoot,  Idaho. — It  is  proposed  to 
pave  about  twenty  blocks.  Including  Main 
Taylor  and  other  streets,  at  a  cost  of 
$100,000.     Address  City  Clerk. 


BIDS     DESIRED. 

Maine.— Until  Feb.  23,  by  State  High- 
way Commission,  Augusta,  for  construct- 
ing 0.64  mile  of  State  highway  in  Scars- 
boro  and  an  adjoining  section  in  Saco, 
3.48  miles,  advertised  in  Engineering  Rec- 
ord. Paul  D.  Sargent,  Ch.  Engr.  of  Com- 
mission. 

New  York,  N.  Y.— Until  Feb.  9  by  Mar- 
cus M.  Marks,  Pres.  Manhattan  Borough, 
for  repaving  with  wood  block  light  oil 
treatment  and  heavy  oil  treatment  on  a 
concrete  foundation  portions  of  Chambers 
Street,  together  with  sidewalks,  curbing, 
receiving  basins,  sewer  manholes,  etc. 
Total  security  $6,000. 

Jersey  City,  N.  J,— Until  Feb.  10,  by 
Board  City  Commissioners,  for  repairs  to 
asphalt  pavement,  which  are  not  under 
guarantee  to  Nov.  30,  1916.  Also  for  re- 
paving  portions  of  Oakland  Avenue  with 
Belgian  block. 

Clearwater,  Fla.— Until  Feb.  9,  by  R. 
T.  Daniel.  City  Clerk,  for  grading  and 
paving  with  vitr.  brick  on  Turner  Street, 
In  all  about  4600  yd.  paving  and  4600  ft. 
concrete  curb  and  gutter.  Jos.  N.  Drew, 
Engr. 

Miami,  Fla.— Until  Feb.  11,  by  County 
Commissioners  (Z.  T.  Merrltt,  Clerk),  for 
constructing  road  In  special  Road  and 
Bridge   Dist.   No.   2. 

Ohio. — Reported  desired  until  Feb.  16 
and  Feb.  17,  by  Highway  Commissioners, 
Columbus,  for  constructing  Toledo-Mon- 
roe-Detroit highway. 

Indiana. — By  County  Commissioners  for 
constructing  road  as  follows: 

Until  Feb.   23: 

Anderson,  concrete  road,  Anderson 
Township,  Ethan  T.  Flahavin,  Co.  Aud. 

March  8: 

Covington,  stone  or  gravel  road  In  Mill 
Creek,  Van  Buren,  Troy  and  Richland 
Townships.    H.  W.  Newlln,  Co.  Aud. 

Pontlac,  Mich. — Until  Feb.  7  by  Leman 
A.  Cambrey,  Cltv  Clk.,  for  paving  Eliza- 
beth Lake  Road,  Sect.  A,  Franklin  Road, 
Williams,  Paterson  and  other  streets  In 
all  about  33,682  sq.  yd. 

Creston,  Iowa. — Reported  desired  until 
Feb.  7,  by  Cltv  Council,  for  100,000  sq.  yd. 

Eavlng  and  75,000  ft.  curbing.    Theo.  8.  De 
ay.  City  Engr. 

Fort  Madison,  Iowa. — Reported  desired 
until  March  1,  by  George  C.  Anthes,  City 
Clk.,  for  1V4  miles  of  brick  pavement  and 
l',4    miles   concrete   pavement. 

Mason  City,  Iowa, — Reported  desired  un- 
til Feb.  8  by  City  Clerk  for  about  7  miles 
sheet  asphalt  pavement  and  3  miles  of 
reinforced  concrete  pavement,  In  all  about 
204.000  sq.  yd.  and  about  20  miles  cement 
curbing.     8.  P.  Wilson,  City  Engineer. 

Hibbing,  Minn.— Until  March  2  by  J. 
Benoe.  Town  Clerk,  for  constructing  Hlb- 
blng-Chlsholm  Road. 

Eldorado,  Kan.— Until  Feb.  8,  by  O.  C. 
Allebach,  City  Clerk,  for  30,000  sq.  yd. 
brick  or  asphalt  concrete  pavement  on 
Washington  and  Starr  Streets,  Including 
18,000  lin.  ft.  concrete  curb:  cost  $50,000. 
F.   E.   Devlin,   Engineer,  Newton. 

Lyons,  Kan. — Reported  desired  until 
Feb.  21  by  R.  S.  Turner,  City  Clk.,  for 
about  11.000  yd.  brick  and  concrete  pave- 
ment. 


St.  Paul,  Minn.— Until  Feb.  14,  by  Au- 
gust Hohenstein,  Purchasing  Agent,  for 
furnishing  crushed  granite  or  trao  rock 
for  street  repairs,  also  crushed  limestone, 
during  the  year  1916. 

Mitchell,  S.  D.  —  Until  Feb.  10  by 
Thomas  Eastcott,  City  Auditor,  for  con- 
structing approximately  29,000  sq.  yd. 
concrete,  asphalt  concrete  or  wood  block 
pavement,  4200  yd.  of  brick,  4800  cu.  yd. 
concrete  alley  pavement  and  13,500  lin.  ft. 
curb  or  gutter. 

Davenport,  Wash.  —  Reported  desired 
until  Feb.  9,  by  C.  W.  Jarvis,  Jr.,  City 
Clerk,  for  macadamizing  portions  of  Mor- 
gan, Sixth,  and  Seventh  Streets. 

South  Bend,  Wash, — Reported  desired 
until  Feb.  9  by  County  Auditor  for  clear- 
ing, grubbing,  draining  and  grading  about 
2%  miles  of  Mill  Creek  Road  and  2%  miles 
of  State  Road  No.  19. 

Hanford,  Cal. — Until  Feb.  10  by  Board 
County  Supervisors  (E.  F.  PIckerell,  Clk.) 
for  Hanford  to  Harwick  Road,  about  8 
miles.  In  all  about  675,578  sq.  ft.  Topeka 
or  Warrenlte  surface,  on  2i/4-ln.  concrete 
base,  etc.     Benn  Duflleld,  Highway  Engr. 

Ventura,  Cal,— Until  Feb.  14  by  County 
Board  Supervisors  (J.  B.  McCloskey,  Clk.) 
for  grading  and  culverts  on  2  miles  of 
Ventura-Nordhoff  Road,  approximately 
50,700  cu.  yd.  excav..  3000  lb.  reinforcing 
steel,  648  ft.  18  to  36-1n.  corrugated  iron 
pipe,  etc. 

Wallace,  Idaho.— Until  Feb.  28,  by 
George  W.  Walker,  City  Clerk,  for  paving 
portions  of  Cedar,  Bank  and  River 
Streets.  Bids  will  be  considered  on  as- 
phalt, *3,826  sq.  yd.  and  46,297  sq.  yd.  con- 
crete. D.  M.  Faires,  Engr.,  box  777,  Wal- 
lace. 

PRICES     AND     LETTINGS. 
irindicates  award  of  contract. 

-A^Mount  Holly,  N,  J, — Reported  contract 
for  cleaning  roads  and  applying  thereon 
100,000  gal.  of  heavy  oil  awarded  by  Board 
of  Freeholders  to  Manwaring  &  Cum- 
mings,  Philadelphia,  Fa.  James  Logan, 
County  Engineer. 

-^Newark,  N.  J. — Annual  flagging  con- 
tract (bids  opened  Jan.  20)  awarded  by 
Board  Street  &  Water  Commissioners  to 
Newark  Blue  Stone  Co.,  Newark,  at  $7,095. 

*Centervllle,  Md, — Contract  for  con- 
structing the  Crumpton-Millington  Road 
awarded  by  Queen  Anne's  County  Com- 
missioners to  Major  Contracting  Co., 
Salisbury,  at  $11,307. 

-y^Charleston,  W.  Va. — Contract  for  pav- 
ing with  asphaltic  concrete  on  portions  of 
Kanawha,  Hale  and  other  streets  awarded 
as  follows:  22,118  sq.  yd.,  to  R.  M.  Hud- 
son, Charleston,  at  $45,624;  6554  sq.  yd.. 
Central  Engineering  Co.,  Charleston,  $12,- 
908;  5885  sq.  yd.  Casey  Reed  Co.,  Lexing- 
ton, Ky.,  $13,616.  J.  M.  Clark,  City  En- 
gineer, 


-^Cincinnati,  Ohio. — Contract  awarded 
Jan.  24  by  Board  of  Control  for  laying 
cement  sidewalks  in  District  Nos.  1  to  3, 
inclusive,  to  Charles  Kuhl  Artificial  Stone 
Co.,  Cincinnati,  at  a  total  of  $17,641;  to 
Billing  Artificial  Stone  Co.,  Cincinnati,  for 
District  No.  4,  at  $5,750  (bids  opened  Jan. 
19).     Frank  S.  Krug,  City  Engineer. 

■^Contract  awarded  by  Board  of  Control 
Jan.  24  to  Citizens'  Road  Preserving  Co. 
for  street  oiling  for  1916  and  1917  at  4H 
cts.  per  sq.  yd.,  about  1,120,000  sq.  yd. 
oiled  in  1915. 

■y^Fort  Wayne,  Ind. — Following  is  unit 
prices  of  successful  bidder,  Grace  Con- 
struction &  Supply  Co.,  Fort  Wayne,  for 
improving  Rudlsill  Boulevard  (bids  opened 
Jan.  17  by  Park  Commissioners):  17,720 
cu.  yd.  excav.,  30  cts.;  8175  lin.  ft.  2-ft. 
concrete  curb  and  gutter,  50  cts.;  10,900 
lin.  ft  4-in.  drain  tile,  9  cts.;  920  lin.  ft. 
12-in.  sewer,  80  cts.;  4  inlets.  $25.50;  7 
catchbasins,  $39.50;  450  lin.  ft.  header 
plank,  15  cts.;  35  lin.  ft.  curb  and  gutter 
reconstructed,  50  cts.;  27,230  sq.  yd. 
macadam,  84  cts.;  total  $34,432.  Totals 
of  next  three  lowest:  Richard  Shafer, 
Pindlay,  $35,050;  Moellering  Constructioit 
Co.,  Fort  Wayne,  $35,281;  McAfee  & 
O'Connor,  Fort  Wayne,  $35,589. 

•Galesburg,  III.— J.  B.  McAuley  of 
Galesburg,  awarded  contract  for  paving 
Pine  Street,   at  $19,992. 

-^Ames,  Iowa. — Contract  awarded  Des 
Moines  Asphalt  Co.,  Des  Moines,  for 
about  122,000  yd.  of  paving  at  $1.89%  per 
yd.  for  patent  bitulithic;  total  $231,190: 
curbing  and  guttering,  to  Akin  &  Flutter, 
at  44%  cts.  per  sq.  yd.;  total  $32,608. 

•kDea  Moines,  Iowa. — Contract  for  pav- 
ing with  bitulithic  on  portion  of  Fortieth 
Street  awarded  James  Horrabin  &  Co., 
Des  Moines,  at  $1.99  per  sq.  yd  Horace 
Susong    City    Clerk 

■Alowa  Falls,  Iowa. — Following  are  unit 
figures  of  four  bids  opened  Jan.  12  by  H. 
C.  McKean,  City  Engineer,  for  asphalt 
concrete  pavement:  (a)  Ford  Paving  Co., 
Cedar  Rapids  (awarded  contract);  (b) 
White  Construction  Co.,  Milwaukee,  Wis.; 

(c)  Bryant  Asphalt  Paving  Co.,  Waterloo; 

(d)  Des  Moines  Asphalt  Co.,  Des  Moines: 

•(a)     (b)     (c)     (d) 
51,000  sq  .yd.  asphalt 

concrete  pavement. $1.62  $1.61  $1.64  $1.66 
35,000  ft.   curb,   6  x  18 

ft 0.S3     0.41     0,37     0.38 

35,000     ft,     curb    and 

gutter   0.45     0.51     0.47     0.50 

8,000  yd.  excavation..  0.40     0.51     0.60     0.52 

Duluth,  Minn, — Following  are  lowest 
bids  opened  by  City  Council  for  paving 
E.  Superior  Street:  General  Contracting 
Co.,  asphalt,  $44,650;  E.  A.  Dahl,  510  Co- 
lumbia Building,  creosoted  blocks,  $49,- 
365;  D.  H.  Clough,  Fidelity  Building,  bitu- 
lithic, $43,066,  and  concrete  with  sand- 
stone surfacing,  $38,660;  Olson  &  Johnson, 
one  course  concrete,  with  trap  rock  sur- 
face, $38,220,  and  concrete,  with  gravel 
surface,  $36,507. 


Laporte,  Ind.— Following  are  unit  figures  of  the  four  lowest  bids  opened  Jan.  22  by 
C  °r®JiI  S?'''*'""'  "-^ity  Engineer,  for  paving  portions  of  Indiana  and  Michigan  Avenues, 
about  38,000  sq.  yd.:  (a)  Hodson  Davis  Co.,  Gary,  $30,629;  (b)  Commonwealth  Improve- 
ment Co.,  Chicago,  III,  $32,765;  (c)  Western  Construction  Co.,  Mishawaka,  $37,934;  (d) 
Frank  J.  King,  Laporte,  $38,395. 

Indiana  Avenue:  (a)  (b)  (c)  (d) 

2,500  sq.  ft.  4-In.  cement  sidewalk $0.12  $0.12  $0.10  $0.10 

200  sq.  ft.  6-In.  cement  crosswalk 0.16  0.19  0.13  0  12 

,  r?X  „■'*•  '^  ^^"'"-  '^  ^■'"-  gutter  plates 8.60  10.50  5.00  5.00 

'ISx  ,"•  "•  combined  cement  curb  and  gutter 0.52  0.55  0.50  0.42 

500  lin.  ft.  concrete  marginal  curb 0.22  0.30  0.25  0  25 

,i5  ?^*^5J'^^1",*    ; - 32.00  35.00  30.00  26.00 

100  im.  ft.  lO-in.  catchbasin  connections 0.50  0.90  0  40  0  60 

100  cu.  yd.  extra  gravel  or  stone  filling 1.26  1.50  0.50  1.00 

484  lln.  ft.  6-1n.  X  18-in.  concrete  curb 0.32  0.35  0.30  0.S8 

Michigan  Avenue: 

2,400  sq.  ft.  4-In.  cement  sidewalk 0.12  0.12  0  10  0.10 

200  sq.  ft.  6-In.  cement  crosswalk 0.16  0.19  0.13  0.12 

1  o?n  ,."•.?  ^^"'1:,  ^  %  •'"•  crossing  plates 8.50  10.50  6.00  5.00 

•?x2  !.■  -^  ^""^'"Cd  cement  curb  and  gutter 0.52  0.55  0.50  0.60 

400  lin.  ft.  concrete  marginal  curb 0.22  0.30  0  25  0.25 

,SS  P.*     ,.°"i?^   32.00  35.00  30.00  30.00 

100  lln.  ft.  vitr.  sewer  pipe.  Including  trenching. .       0.50  0.90  0.40  0.40 

100  cu.  yd.  extra  gravel  or  stone  filling 1.25  1  50  0.50  O.BO 

Following  are  lowest  bids  submitted  for  above  work  on  various  kinds  of  pave- 
TIVV^  }a>Veedersburg  brick  $1.92.  Republic  creosoted  block  $2.74,  sheet  asphalt  $1.90; 
Ihi^f  „ri.fe?»^f»§  'i1.P'^^"p  concrete,  $1.68,  Trinidad  sheet  asphalt  $1.78;  (c)  Aztec 
fifhfi  S  '^e  <"^  *^-^^'  Standolind  sheet  asphalt  $1.64,  Mexican  sheet  asphalt  $1.62,  bltu- 
hi„l,i  iJ,?;,?-  concrete  found  $1,89,  bitulithic  on  macadam  $1.36.  on  rebuilt  water- 
^n^?£fT  .i^c^*^-*^'  asphaltic  concrete  on  6-In.  concrete  found.  $1.48;  (d)  reinforced 
concrete  $1.65,  Texaca  asphaltic  on  croncrete  $1.51,  on  macadam  $1.27. 

9K  v!t'^^''T'"\'i"v'*^"-"7,TP"°J!''"S  are  unit  figures  of  the  four  lowest  bids  opened  Jan. 
pkr.k«inhn,Ti"»  r*;^  c?'  City  Engineer,  for  paving  Fourth  Avenue  from  Walnut  to 
r!?nt1^nM°  ?Kr^^^  ^'?/"?y  Mackey  Construction  Co.,  Hutchinson,  $86,364  (awarded 
HuteWn8in'l91402*'"?m  A  i"^*'  Hutchinson,  $91143:  (c)  Beebe  Construction  Co., 
Muicnmson,  $91,402;  (d)  A.  R.  Young,  Lawrence,  $91,580: 

^fionn  ??,•    v^^  ^:l"-  '"'l^''  pavement,  asphalt  filter $1^6'6        $].V775     $i!71B      $1% 

6,000  cu.    yd     excavation    and   grading.    Walnut    to    C, 

inSRn  ii„     «     -.,     .      'I; 9-35  0.36  0.36  0.38 

10,850  lln.   ft.   street  railway  paving.  7  ft.   wide,   2%   In. 

....         brick,   asphalt  filler 2  00  198  7  ?n  i2S 

3,640  sq.    yd.    2%-In     brick,    monoilthio    highway 'tiiV, 

e.-Tc         cement  cushion  and  filler 1.52  170  165  160 

6,376  sq,   yd.   excavating,   grading,   etc.,  C,   R,   I.    &   P 

0  ejn  .„      ,yj   *°   '-'''*^"?!'^al o.05  0.045         0.06  0.0$ 

3,640  sq.    yd.    excavating,    grading,    etc..    Chemical    to 

uc  n„     ,,     'f^"    •••:,■ 0.05  0.046         O.06  0.08 

145  lln.  ft.  steam  railway  pavement,  8  ft,  wide,  3-ln. 

9nn  lln    /t     9'n  ^^P'^alt  filler  2.6O  2.90  2.30  2.60 

InJL  •   "•   20-In.   concrete  drain i.oo  100  164  1.25 

Beeb'e  rona"trnftin'i^  n'*^^*/,  l°'i!'^^  Curbing,  etc..  In  connection  with  above  work  is 
^tter  61  cts"  P'iPn  i?n  '«"H*^«'"^°"'  ^^  **>«  following  bid:  17,240  lin.  ft.  curb  and 
^ncrpf.  »i?iv'n,J!?„L'";  '.'•  ?"?.•  ^"er,  48  cts.:  200  lin.  ft.  curb,  25  cts.;  150  sq.  yd. 
D?De  Inraied^  'L^^*™!?*'  '"eluding  excavation,  $1.40;  600  lln.  ft.  12-1n.  tile  or  concrete 
?i?v4rrcompietV,''$lU;  totai  $'2,864""''*    catchbasins,    $16.50;    1    reinforced   concrete 
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Duluth,  Minn. — Lowest  bid  opened  by 
city  for  paving  Superior  Street,  from  Six- 
teenth to  Twenty-tliird  Avenue  E.  with 
asphalt,  with  granite  headers  along  street 
railway  tracks,  submitted  by  E.  A.  Dahl, 
Duluth,  at  $47,559.  Lyonel  Ayres,  City 
Engr. 

-^Concordia,  Kan.  —  Contract  awarded 
Watts  &  Amerman  for  paving  7  blocks 
with  concrete  asphalt  on  Ninth  and  Olive 
Streets.     C.  B.  Tynan,  City  Clerk. 

-^Kansas  City,  Mo.— Reported  City  Park 
Commissioners  awarded  contract  for 
grading,  paving  and  curbing  Union  Sta- 
tion Park  awarded  to  Spiteaufsky  Bros., 
Twenty-sixth  and  Grand  Avenues,  Kansas 
City,  at  $67,000. 

*L.lttle  Rock,  Ark.— Contract  awarded 
Shelby  &  Bateman,  Little  Rock,  for  paving 
with  asphalt  lOH  blocks  on  Park  and 
Wright  Avenues  at  $27,000. 

♦  Batesville,  Tex. — Contract  for  con- 
structing Southern  National  Highway 
through  Zavala  County,  beginning  at 
Nueces  River  and  extending  through 
Batesville  to  west  line  of  Frio  County, 
awarded  to  Bexar  Constr.  Co.,  San  An- 
tonio. 

♦  Paris,  Tex. — Contract  for  7000  sq.  yd. 
pavement  awarded  Texas  Bitullthic  Co., 
Dallas,  at  $17,710,  for  bitullthic.  R.  G. 
Tyler,  City  Engineer. 

♦Washington. — Following  are  four  low- 
est bids  opened  Jan.  24  by  State  Highway 
Commissioner,  Olympia,  for  constructing 
three  state  roads  in  Eastern  Washington: 

♦Central  Washington  Highway:  Mitch- 
ell Bros.,  Spokane,  $31,961  (awarded  con- 
tract); Newport  Land  &  Construction  Co., 
Hermlnston,  $32,541;  General  Construction 
Co.,  Spokane,  $41,292;  Carbon  Chlndahl 
Co.,  Spokane,  $32,860. 

♦McClellan  Pass  Highway,  Enumclaw 
Summit,  Sloan  Bros.,  Seattle  (awarded 
contract);  Torger  Peterson,  Eatonville, 
$49,981;  George  A.  Banderey,  Bryn  Mawr, 
$51,528;  Graff  &  Sheldon,  Tacoma,  $53,380. 

♦Sunset  Highway.  Kittitas  County,  Cle 
Ellum  Easton  Road:  (this  contract  in- 
cludes construction  of  four  concrete 
bridges)  Herrold  &  Burdsall,  Portland, 
$22,895  (awarded  contract);  Illinois  Steel 
Bridge  Co.,  Spokane,  $24,100:  Skagit  Con- 
struction Co.,  Mount  Vernon.  $26,659; 
Charles  G.  Huber,  Seattle,  $25,734. 

♦Portland,  Ore. — Contract  for  paving 
Bybee  Street  with  bitullthic  awarded  Ore- 
gon Independent  Paving  Co.,  Portland,  at 
$9,181. 

♦  Los  Angeles,  Cal.— Contract  awarded 
James  L.  Frazer,  Long  Beach,  for  2.69 
miles  of  road  in  Road  District  No.  56  at 
$15,900. 

San  Diego,  Cal. — Following  are  four 
lowest  bids  opened  recently  for  decom- 
posed granite  paving,  cement  curb  and 
walls  on  Chatsworth  Boulevard  and  Capis- 
trano  Street:  Olaf  Nelson,  $17,012;  A.  X. 
Parker,  $17,998;  Q.  R.  Daley,  $18,468,  and 
Hyde  Construction  Co.,  $18,790;  all  of  San 
Diego. 


HYDRAULIC  CONSTRUC- 
TION   AND    RIVER 
IMPROVEMENTS 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED     WORK, 

Springfield,  Mass. — Fred  H.  Clark.  Supt. 
Department  of  Street  and  Engineering  Is 
reported  in  favor  a  rubbish  Incinerating 
plant  costing  $15,000. 


BIDS     DESIRED. 

Ashland,  Ohio. — Reported  desired  until 
Feb.  18  by  William  A.  Mason,  Mayor,  for 
collection  and  disposal  of  garbage  from 
March  1,  1916,  to  March  1,  1917. 

Fresno,  Cal. — Reported  desired  until 
Feb.  21.  by  W.  H.  Ryan,  City  Clerk,  for 
disposal  of  garbage  lor  a  period  of  20 
years. 


PRICES     AND     LETTINGS. 
iflndicates  award  of  contract. 

♦  New  York,  N.  Y.— Board  of  Estimate 
has  authorized  Commissioner  Fetherston 
to  enter  Into  a  contract  with  Gaftney, 
Gahagan  &  Van  Etten  for  disposal  of  city 
garbage  for  a  period  of  five  years,  be- 
ginning Jan.  2,  1917,  at  a  plant  to  be  con- 
structed by  contractors,  on  city  property 
on  Rikers  Island.  The  plant  will  be  pur- 
chased by  city  In  1922  for  $1,500,000.  The 
Board  also  approved  the  issue  of  $1,500,- 
000  In  corporate  stock  for  the  purchase 
of  the  disposal  plant  in  1922. 

♦Glen  Ridge,  N.  J. — Borough  Council 
has  entered  into  a  contract  with  Decarie 
Incinerator  Co.,  Minneapolis,  Minn.,  to 
erect  a  garbage  incineration  plant  in  the 
south  end  of  the  borough  at  a  cost  of 
$12,300. 

♦Wichita,  Kan. — Contract  for  disposing 
of  dead  animals  awarded  R.  A.  Bransom 
of  Wichita.  He  will  erect  a  desecrating 
r'lant  costing  between  $5,000  and  $10,000. 


PROPOSED     WORK. 

River  Improvement,  Etc. — Fall  River, 
Mass. — The  Committee  representing  the 
riparian  owners  has  submitted  a  report  for 
the  consideration  of  the  General  Court 
recommending  that  three  commissioners 
be  appointed  to  have  plans  prepared  for 
sewers  and  Quequechan  River  improve- 
ments, to  be  submitted  for  approval  to 
the  Board  of  Aldermen,  and  that  two 
issues  of  bonds,  $500,000  for  sewers  and 
$250,000  for  improvements  to  the  river 
shall  be  authorized. 

State  Canal  Bonds — Albany,  N.  Y. — The 
$25,000,000  state  bonds  have  been  sold  by 
State  Treasurer. 

Dam — Birmingham,  Ala. — The  DeBarde- 
leben  Coal  &  Coke  Company,  it  is  re- 
ported, contemplates  constructing  a  lock 
and  dam  at  Sanders'  shoals  in  Warrior 
River,  five  miles  above  Cordova.  Cost 
$100,000. 

Drainage — New  Orleans,  La. — Sewerage 
and  Water  Board  has  approved  plans  for 
extension  of  drainage  station  No.  3  at 
Marigny  and  London  Avenues.  This  work 
is  known  as  Contract  76-D. 

Wharf,  Etc. — New  Orleans,  La. — Board 
of  Port  Commissioners  (Ernest  M.  Loeb, 
Pres.)  rejected  all  bids  opened  Jan.  5  for 
constructing  Dumaine  Street  creosoted 
wharf  and  reinforced  concrete  causeway 
with  creosoted  wood  block  roadway;  also 
separate  bids  for  piling,  lumber,  etc.,  for 
said  wharf.     J.  Devereaux  O'Reilly,  Engr. 

Flood  Protection  Wall— Indianapolis, 
Ind. — City  plans  constructing  a  flood  pro- 
tection wall  on  the  east  bank  of  the 
White  River,  from  Maryland  Street  to  a 
pomt  near  City  Hospital,  a  distance  of 
about  2 Ml  miles.  B.  J.  T.  Jeup,  Citv  En- 
gineer. 

Drainage— Marlon,  III.— Construction  of 
the  Saline  Special  Drainage  District  No 
1,  costing  about  $75,000.  is  under  consider- 
ation. Fowler  &  Duty,  Attorneys, 
Marion. 

Ditch— Grand  Rapids,  Minn. — Contract 
soon  to  be  let  for  constructing  County 
Ditch  No.  4  to  be  17i^  miles  long  and 
cost  $36,000.  Address  Co.  Comrs.  County 
Ditch  No.  3  is  to  be  constructed  this 
spring.  It  will  be  40  miles  long  and  cost 
$104,000.  Contract  soon  be  let  for  con- 
structing Judicial  Ditch  No.  2,  estimated 
to    cost    $63,761. 

Uock  Bonds— Minneapolis,  Minn.— Sale 
of  $100,000  river  terminal  bonds  for 
building  docks  and  wharves  has  been 
recommended  by  the  special  county  com- 
mittee. 

Dam— Pillager,  Minn.— Cuyuna     Range 

Power    Company  will    install    a    2000    hp 

dam    at    Pillager  to    double    capacity    of 
plant. 

H/dro- Electric  Plant— Rochester,  Minn. 
—Citizens  Jan.  25  voted  $360,000  bonds  for 
constructing  hydro-electric  plant  near 
Zumbro  Falls.     A.  T.  Wright,  City  aerk. 

Levee,  Etc.  —  St.  Paul,  Minn. —  The 
Budget  of  1916  contains  $50,000  for  dock 
and  levee  purposes,  and  Commissioner  of 
Public  Utilities  is  planning  a  survey  of 
the  river  traffic  possibilities  in  the  near 
future. 

Drainage  —  Bellevue,  Kan.  —  Surveys 
being  made  for  channel  for  Lost  and 
Welrh  Creeks  and  relief  channel  for  Ver- 
million River.  Plans  and  estimates  com- 
pleted by  Feb.  15.  V.  R.  Parkhurst.  En- 
gineer, Topeka:  F.  E.  Hooper,  ^ecy., 
Bellevue  Drainage  Dist. 

Drainage  —  Wichita,  Kan.  —  H.  B. 
Walker.  State  Drainage  Engineer,  has 
recommended  the  digging  of  three 
canals  to  drain  the  Big  Slough  west  of 
Wichita,  instead  of  one  long  30-mile 
canal.  Over  11,000  acres  of  land  will  be 
redeemed.  Plans  will  be  drawn  soon, 
according  to  recommendation  of  the  State 
Engineer. 

Retaining  Walls— Kansas  City,  Mo.— 
J  ire  &  Water  Board  authorized  expendi- 
ture of  $17,000  for  retaining  walls  for 
Turkey  Creek  pumping  station  basins  to 
increase  the  storage  capacity  of  those 
liaslns. 


Wharves  and  Dock  Bon^'»-Orange,  Tex. 
—Bonds  for  Improvements  have  been  sold 
as  follows:  $150,000  for  wharves  and 
docks:  $150,000  for  schools,  and  $25,000  for 
paving. 

Dock  Improvement— Seattle,  Wash.- 
Arthur  L.  Loveless,  Colman  Building,  en- 
gaged to  prepare  plans  for  reconstructing 
the  Colman  Dock  for  the  Colman  Dock 
Co.     Cost,  $40,000. 

I  rrlQatlon— Fresno,  Cal.— Frank  John- 
son and  Charles  King,  both  of  Hanford, 
reported  interested  In  the  project  to 
construct  a  $6,000,000  reservoir  system 
and  dams  at  Pine  Flats  to  Impound  water 
from   Kings  River. 


Irrigation — Madera,  Cal. — It  is  reported 
to  form  an  Irrigation  district  and  will  con- 
struct concrete  dam  100  ft.  high  across 
San  Joaquim  River  and  main  canals  for 
irrigating  district.  W.  S.  Orvis,  Secy. 
Madera  County  Irrigation  Bureau,  Madera. 

Irrigation — Madera,  Cal. — City  Trustees 
and  others  are  interested  in  the  forming 
of  an  irrigation  district  and  have  applied 
to  State  Water  Commission  for  permis- 
sion to  divert  5000  second  feet  of  water 
from  San  Joaquin  River. 

Weir — Sacramento,Cal. — Board  of  Army 
Engineers  at  Washington,  D.  C,  has  ap- 
proved the  city's  plan  for  constructing 
a  weir  above  Sacramento  on  Sacramento 
River  to  divert  the  flood  waters  of  the 
river  away  from  the  city.  City  will  spend 
$500,000  for  the  project. 

Flood  Control  Work — San  Bernardino, 
Cal. — County  of  San  Bernardino  and 
cities  of  Colton  and  San  Bernardino  are 
considering  forming  a  drainage  district 
to  construct  works  to  control  flood  waters 
from  Lytle  Creek.  J.  A.  Sourwlne, 
County  Engineer,  San  Bernardino. 

Wharf  —  San  Diego,  Cal.  —  Hercules 
Powder  Co.,  Wilmington,  Del.,  has  applied 
to  U.  S.  Engineer's  Office  at  Los  Angeles 
for  permission  to  construct  a  wharf,  220  x 
100  ft.  in  the  bay.  The  company  also  In- 
tends erecting  a  plant  to  extract  chem- 
icals from  kelp. 

Pier — San  Francisco,  Cal. — State  Ad- 
visory Board,  Sacramento,  has  received 
plans  from  San  Francisco  tor  reconstruc- 
tion of  Pier  No.  13  at  foot  of  Vallejo 
Street  into  a  modern  pier. 

Wharf  — Santa  Monica,  Cal.  —  Santa 
Monica  Land  Company  has  applied  for 
franchise  to  construct  a  660-ft.  wharf. 

Irrigation — Lindsay,  Cal. — S.  E.  Kleffer 
67  Post  Street,  San  Francisco,  Is  engineer 
for  irrigation  system  to  be  constructed 
by  Lindsay-Strathmore  Irrigation  Dist. 
Probable  cost  $600,000. 

Irrigation— Mesa,  Ark. — Reported  Grand 
Prairie  Canal  Co.  incorporated  by  L.  T. 
Mountz  of  Mesa  and  will  Immediately 
construct  a  28-mile  irrigation  canal  to 
provide  water  from  White  River  to  de- 
velop the  rice  growing  Industry.  A  pump- 
ing station  will  be  installed  on  White 
River. 

BIDS     DESIRED. 

Dredging  —  Hartford,  Conn.  —  Until 
March  6  by  U.  S.  Engineer's  Office,  New 
London,  for  maintenance  dredging  in 
Connecticut  River  below  Hartford,  adver- 
tised in  Engineering  Record. 

State  Canal  Work— Albany,  N.  Y.— Un- 
til Feb.  29,  by  W.  W.  Wotherspoon,  State 
Superintendent  of  Public  Works,  Albany, 
for  Contract  47-A,  completing  construc- 
tion of  canal  from  southeast  corner  of 
town  of  Galen  to  New  York  Central  RR. 
crossing  at  Lyons,  length  14.46  miles. 
Engineer's   estimate   $1,038,469. 

Pier— Brooklyn,  N.  Y.— Until  Feb.  9.  by 
R.  A.  C.  Smith,  Comr.  of  Docks,  New 
York  City,  for  Contract  1494,  furnishing 
material  and  constructing  pier  with  ap- 
purtenances near  W.  Eighth  Street, 
Dreamland  Park,  Brooklyn  Borough.  Se- 
curity  $20,500. 

Freight  Shed— New  York,  N.  Y.— Until 
Feb.  U  by  R.  A.  C.  Smith.  Comr.  of 
Docks,  for  Contract  1488 — Furnishing  ma- 
terial and  erecting  freight  shed  with  ap- 
purtenances on  the  pier  at  foot  of  W. 
Forts-sixth  Street,  North  River,  Borough 
Manhattan.  Security  required  for  Classes 
1  and  2,  $200,000;  for  Class  3,  $6,000,  and 
Class  4,  $700. 

Dredging— New  York,  N.  Y.— Until  Feb. 
10  by  U.  S.  Engineer's  Office,  Room  802, 
Army  Building,  New  York,  N.  Y.,  for 
dredging  in  Raritan  River,  South  River 
and  Raritan  Bay,  N.  J.,  advertised  in  En- 
gineering Record. 

Dredging — New  York,  N.  Y.— Until  Feb. 
29  (readvertisement)  by  U.  S.  Engineer's 
Office,  Room  802,  Army  Building,  39 
Whitehall  Street,  New  York,  for  dredging 
in  Newark  Bay  and  Passaic  River,  N.  J., 
advertised   Engineering    Record. 

Piers— Philadelphia,  Pa.— Until  Feb.  14 
by  Pennsylvania  Railroad  (A.  C.  Shand, 
Ch.  Engr.)  for  Contract  No.  10,  altera- 
tions to  pier  46  and  cutting  off  comers  of 
bulkhead  shed  between  piers  46  and  48. 
This  work  is  appurtenant  to  South  Phila- 
delphia track  elevation. 

Dock — Chicago,  III.  —  Until  Feb.  8,  by 
Department  Public  Works  (W.  R.  Moore- 
house,  Comr.),  for  reconstructing  about 
388.5  ft.  of  dock.  Slip  A,  at  Twenty- 
second  Street  pumping  station. 

Drainage — Guthrie  Center,  Iowa.— Until 
Feb.  12  by  County  Board  Supervisors  on 
Guthrie  County  Drainage  Dist.  No.  9.  for 
furnishing  and  laying  following:  11,275  ft 
20  to  38-In.  double  strength  vitr.  drain 
tile,  and  21,725  ft.  6  to  12-in.  hard  burned 
drain  tile;  also  9550  lin.  ft.  14  to  18-ln 
vitr.  drain  tile.     L.  T.  Truax,  Co.  Aud. 

Ditch  —  Bemldjl,  Minn. — Reported  de- 
sired until  Feb.  16  for  Judicial  Ditch  No. 
35,  9.24  miles  long,  in  all  about  28,062  ou. 
yd.  excav. ;  probable  cost  $7,884.  J.  L. 
George,  Co.  Aud. 

Ditch— Grand  Rapids,  Minn.— Reported 
desired  until  Feb.  10,  by  Frank  Sherman, 
Co.    Aud.     for   constructing   County   Ditch 

^'1;   i   ■rJT°w*'\'!?'®  ,<=°*''    »36.200.      Also   for 
County  Ditch  No.  5,  estimated  cost  $35,000 


Tile— Marshall,  Minn.— Until  Feb.  14, 
by  E.  S.  Shepherd,  County  Auditor,  on 
32,621  ft.  5  to  12-ln.  tile,  deepest  cut, 
10.3  average  on  main  5  ft.,  average  haul 
four   miles,    cost   $7,794'. 

Ditches— Wheaton,  Minn.— Until  Feb.  8, 
by  County  Auditor,  for  constructing  fol- 
lowing ditches:  Ditch  No.  37,  about  50,- 
000  cu.  yd.,  lateral  No.  1,  6  to  8  ft.  deep, 
4  to  6  ft.  bottom,  about  2%  miles  long; 
main  ditch  about  4  miles  long,  4  to  6  It. 
bottom,  3  to  6  ft.  deep;  work  to  be  done 
by  dry  land  machine  beginning  at  the 
outlet. 

Ditches — McCrory,  Ark. — Until  Feb.  15 
by  County  Commissioners  at  the  Bank  of 
McCrory  for  constructing  ditches  and 
drains  for  Bayou  De  View  Drainage  Dist. 
No.  1,  of  Cross,  Jackson  and  Woodruff 
Counties,  to  include  removal  of  approxi- 
mately 2,000,000  yd.  and  digging  one  main 
ditch  and  six  lateral  ditches.  R.  J.  Klbler, 
Chmn.  Drainage  Comrs.;  Burr,  Stewart 
&  Burr,  Attorneys,  Paragould.  Bonds 
amounting  to  $220,000  for  this  work  will 
be  sold  Feb.  16.  Newsom  Engr.  Co., 
Engrs.,  Wynne,  Ark. 


PRICES     AND     LETTINGS. 
iclndicatea  award  of  contract. 

State  Canal  Work— Albany,  N.  Y.— Fol- 
lowing are  lowest  bids  opened  Feb.  1  by 
W.  W.  Wotherspoon,  State  Superintena- 
ent  Public  Works,  for  state  canal  work: 

Contract  21A — Engineer's  estimate  $415.- 
700;  lowest  bidder  Walsh  Construction 
Company,  Davenport,  Iowa,  $384,928. 

Contract  29A — Engineer's  estimate  $162,- 
005;  F.  H.  Wells,  Corfu,  $158,056. 

Terminal  Contract  51 — Engineer's  esti- 
mate, $6,379;  Fred.  H.  Hhody,  Albion. 
$5,325. 

♦Dredging— Philadelphia,  Pa.— Contract 
for  dredging  the  Dela^E^re  River  on  Belle- 
vue, Cherry  Island  and  Deep  Water  Point 
lighthouse  ranges  awarded  Home  Dredg- 
ing Company,  Mobile,  Ala.,  at  $246,725. 

♦Steel  for  Dam— Wheeling,  W.  Va. — 
Contract  for  furnishing  300  tons  of  fabri- 
cated steel  for  constructing  gate  at  Dam 
No.  14,  Ohio  River,  at  Woodland,  awarded 
by  U.  S.  Engineer's  OflJce,  Wheeling,  to 
Indiana  Bridge  Co. 

♦  Hydroelectric  Plant— KIngsport,  Tenn. 

—Southwestern  Engineer  Company  of 
Bristol,  awarded  contract  for  erecting 
and  equipping  the  hydroelectric  power 
plant  for  the  Federal  Dyestuft  &  Chem- 
ical Company  to  operate  the  extensive 
dye   works  here;    estimated    cost   $250,000. 

♦Drainage  —  Carrollton,  III.  —  Contract 
awarded  Fulton  Iron  Wks.,  St.  Louis, 
??,*^'  for  installing  engine  and  fittings  In 
Eldred  Drainage  &  Levee  Dist.  at  $12,- 
700,  and  to  Farrar  Pump  &  Machine  Co., 
St.  Louis,  contract  for  installing  pump 
and  fittings  in  the  district  at  $2,060. 

Ditch  —  Montevideo,  Minn.  —  Contracts 
for  constructing  county  ditch  No.  16  (bids 
opened  Jan.  25)  awarded  by  County  Com- 
missioners as  follows:  Open  work  to 
?r^',"o?  ^  Broklnbrough,  Chicago,  HI.,  at 
?5l,d8J,  and  for  tile  work  to  William  B 
Bosworth,  Ada,  at  $23,875. 

♦Barge— Dallas,  Tex.— The  bid  of  J.  J. 
Kane,  Galveston,  at  $9,960,  for  construct- 
ing steel  barge  has  been  recommended  for 
award  (bids  opened  Jan.  27,  by  U.  S.  En- 
gineer's   Office,    Dallas).  «    "" 

♦Irrigation- Oakdale,  Cal.— Contracts  in 
niSPw"','""  ''J*^  'h«  Oakdale  IrrlgatioH 
District  awarded  as  follows:  Driving  Cape 
Hall  tunnel,  7000  ft.  in  length,  awarded 
James  Willison,  Modesto,  at  $56,787;  also 
?h?  T^".*  £"",  extensions  to  Cometa  lateral, 
the  Leitch  lateral  and  the  Yourn  lateral! 
T^,?i„'°^  concrete  work;  L.  W.  Hosklns  of 
^Vli^?*^'  A''i'"*^'"''S*  Z"""  extensions  to  Swede 
lateral,  Adams  lateral,  S-l-a  lateral  and 
?-l-b  lateral;  J.  D.  Nimon,  Turlock  ^- 
tension  to  west  pump  lateral.  Total  cost 
will  be  about  $75,000. 

♦Drainage— Tempe,    Ariz. — Contract  for 

Temn^^w"^,,"!,''''^^^^  sy^te™  south  of 
rempe  awarded  Watson  &  Spicer  of  Los 
Angeles,  at  approximately  $45.0C0.  They 
Old  15  cts.  per  yd.  for  excavation  and  $14 
SfJ.,  ""•  7f  '<"■  concrete  work.  Other 
bidders    (a)    excavation   per  yd    (b)    nrlca 

Om»h»-  l\'"',"7^ir-  ^  E.'^Callahan  of 
Omaha,  Neb.   (a).  13  cts.,   (b)  $17.95;  Mc- 

ir?n»l  ?;,  i^^'SP,?^?''  !"*<='•  ^"'  be  about  8 
miles  in  length  to  drain  Dist.  No  1  re- 
cently created  south  of  Tempe.  Esti- 
mated amount  of  excavation,  223,000  cu 
yds.;  concrete  work,  1000  cu.  yds. 

♦  Irrigation  —  Tucson,  Ariz.  —  Contract 
reported  awarded  W.  H.  Rosecrans  Engi- 
neering Company,  Chicago,  111.,  for^. 
tem  of  irrigation  flumes  and  ditches- 
probable  cost  $300,000.  uiicnes. 


ELECTRIC  RAILWAYS 


PROPOSED     WORK. 

v„r^'',y'^*"?'','  "j  'v— Work  will  soon  begin 
by  Rhode  Island  Co.  on  repairing  line  on 
£m"K'°,",.f'/e*'-  .New  and  heavier  rails 
will  be  laid  from  city  line  to  School  Street. 
Plans  being  made  to  double  track  Une  on 
Randal  Street  from  Charles  Street  to 
N.   Main  Street  next  snrinB- 
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Fairmont,  W.  V«. — Plans  being  made 
by  Monongahela  Valley  Traction  Co.  to 
construct  4-mile  loop  in  East  side,  Fair- 
mont. 

Cleveland,  Ohio. — Power  Dept.  of  Cleve- 
land Ry.  contemplates  spending  $a07,840 
(or  improvements. 

Columbiana,  Ohio. — The  Chamber  of 
Commerce  of  Columbiana  considering  con- 
structing an  electric  line  from  Columbiana 
to  East  Palestine. 

Youngstown.  Ohio.  —  Toungstown  & 
Suburban  Ry.  Co.  incorporated  to  con- 
struct a  line  from  Youngstown  to  Lee- 
tonia.  Capital  $10,000.  Among  incor- 
porators are  John  T.  Harrington  and 
James  P.  Wilson. 

Gary,  Ind. — Plans  being  considered  by 
Gary  &  Interurban  Ry.  Co.  to  construct 
2-mile  extefision  to  Gary  Tin  Mills. 

Harrlsburg,  III. — Southern  Illinois  Ry. 
&  Power  Co.  plans  to  build  sixty  miles  of 
track  to  connect  Harrisburg  with  Marion, 
Johnson  City,  Herrln  and  Benton. 

Milwaukee,  Wis.— Work  will  begin  In 
spring  on  constructing  electric  railway 
from  Milwaukee,  Sussex,  Pewaukee, 
Waukesha.  Neosho.  Hustisford,  Juneau, 
Beaver  Dam  and  Fox  Lake.  Alvin  P. 
Kletzsch,    Milwaukee.   Pres. 

Sheboygan,  Wis. — Green  Bay  &  Eastern 
Rv.  Company  (A.  C.  Lingelback,  Mgr.) 
engaged  Western  Engineering  &  Con- 
struction Company  of  Milwaukee  to  sur- 
vey the  proposed  Interurban  line  between 
Green  Bay  and  Sheboygan  via  Manitowoc. 

Hutchinson,  Kan — Kutchinson  Interur- 
ban Ry.  Co.  contemplates  rebuilding  and 
constructing  addition  to  line. 

Lawrence,  Kan. — K.  0.  Kiema,  Presi- 
dent Kansas  City,  Kaw  Valley  &  Western 
Interurban  Company  has  applied  for  a 
franchise  through  Lawrence  to  extend  his 
line  through  to  Topeka. 

Mexico,  Mo. — Reported  plans  being  con- 
sidered by  Mexico  Investment  &  Constr. 
Co.  to  construct  extensions  into  Callaway 
and  Monroe  Counties  in  the  spring. 

Corpus  Chrlstl,  Tex. — J.  H.  Casselland 
associates  propose  constructing  an  inter- 
urban line  to  Island,  8  miles  west. 

Corpus  Chrlstl.  Tex. — Corpus  Christi 
Traction  Co.  is  to  construct  an  electric 
railway  from  Corpus  Christi  to  Ward 
Island,   8   miles. 

San  Angelo,  Tex. — Election  soon  to  be 
held  to  vote  on  granting  a  franchise  to 
Interstate  Electric  Company,  New  York. 

Martinez,  Cal. — Martinez  &  Concord  In- 
terurban Ry.  Co.  incorporated  to  con- 
struct a  line  from  Martinez  to  Concord.  7 
miles.  Capital  $200,000.  Among  incor- 
porators: Clifford  McClellan  and  I.  H. 
Steffan.  San  Francisco;  J.  A.  Olson,  Ala- 
meda. 

Martinez,  Cal. — Martinez  &  Concord  In- 
terurban Ry.  Co.  incorporated  with  a  cap- 
ital of  J200.000,  and  will  construct  a  line 
between  Martinez  and  Concord,  seven 
miles.  J.  A.  Olson  of  Alameda.  Irving 
Peterson  and  G.  F.  Peterson,  Berkeley, 
and  others  incorporators. 

Montreal.  Que. — Vercheres,  Chambley  & 
Laprairie  Tramways  Co.  applied  to  Que- 
bec Legislature  for  a  charter.  Capital 
$500,000.  Among  incorporators  are  James 
W.  Domviile.  Rosemere;  Alfred  Colas, 
Longueuil  and  Douglas  W.  Ogilvie. 


California.  —  Reported  State  Railroad 
Commission,  Sacramento,  will  soon  take 
steps  to  eliminate  all  dangerous  railroad 
crossings. 

Roseburg,  Ore. — Railroad  bonds  for 
$100,000  reported  to  be  sold  March  6,  by 
R.  L.  Whipple,  City  Recorder. 

Los  Angeles,  Cal. — Huensme,  Malibu  & 
Southern  lly.  incorporated  with  Frederick 
H.  RIndge.  M.  K.  Rindge  and  others  for 
the  purpose  of  constructing  n  railroad, 
either  steam  or  electric,  through  Malibu 
Ranch,  owned  by  Uindge  Estate,  Trust  & 
Savings  Building.  Approximate  length  55 
miles. 


BIDS     DESIRED. 

New  York,  N.  Y. — Bids  to  be  opened 
Feb.  10  for  constructing  tracks  on  White 
Plains  Road  extension  of  the  J-,enox  Ave- 
nue branch  of  the  first  subway  are  a  re- 
advertisement  of  bids  opened  Nov.  23, 
contract  for  which  was  reported  awarded 
December.  The  two  lowest  bids  opened 
Nov.  23  were  Coast  Lakes  Contracting 
Co.  at  $53,930  and  South  Eastern  Con- 
struction &  Kngmeering  Cor.,  43  Exchange 
Place,  $101,206, 

PRICES     AND     LETTINGS. 
irindicates  award  o/  contract. 

ItSan  Francisco,  Cal. — Contract  awarded 
Western  Motor  Draying  Co.,  351  Noe 
Street,  at  $67,455.  for  constructing  the 
Church  Street  Municipal  Ry.  from  Six- 
teenth to  Eighteenth  and  from  Twenty- 
second  to  Tiiiitieth  Streets,  and  John 
Spargo.  240  Montgomery  Street,  secured 
contract  for  furnishing  trolley  poles,  at 
$S,590. 

irPearl  Harbor,  Hawaii.  —  Contract 
awarded  Spauldlng  Construction  Co..  San 
Francisco,  Cal.,  for  constructing  marine 
railway  at  Pearl  Harbor  at  $95,275. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


RAILROADS 


PROPOSED     WORK. 

Dallas,  Tex. — Missouri.  Kansas  &  Texas 
R.R.  Co.  (L.  F.  Lonnbladh,  Ch.  Engr., 
Dallas)  will  make  extensive  improve- 
ments. Including  extensions  to  1744  miles 
in  state  of  roadbed,  ballasting,  concrete 
orlflges,  new  equipment,  etc. 


PROPOSED     WORK. 

Amherst,  Mass. — A  gift  of  $250,000  has 
been  given  to  Amherst  College  for  new 
library. 

Woonsocket,  R,  I. — City  Council  has  ap- 
propriated $40,000  for  erecting  an  8-room 
school  on  High  Street.  Dr.  W.  F.  Baj-ry, 
Chmn.  School  Board. 

New  Haven,  Conn. — Contract  soon  to  be 
let  for  erecting  several  buildings  for  the 
New  Haven  Orphan  Asylum  costing  $100,- 
000. 

New  York  State. — Following  bills  have 
been  read  once  in  Assembly:  Construction 
in  city  of  New  York  of  a  state  public 
office  building,  cost  of  site  and  buildings 
$1,500,000;  normal  and  training  school  in 
Bath,  cost  $300,000  for  site  and  buildings; 
state  normal  school  in  New  Paltz,  cost 
$125, UOO,  including  site  and  buildings;  ad- 
dition to  Twenty-third  Regiment  armory 
in  Brooklyn,  cost  $100,000  for  site  and 
building. 

White  Plains,  N.  Y.— Board  of  Super- 
visors selected  site  on  new  Cochran  Farm 
for  new  County  Alms  House  Buildings 
and  appropriated  $700^000  for  same. 

Morrlstown,  N.  J. — Plans  approved  for 
proposed  high  school;  appropriation  $243,- 
000.     Address  Board  of  Education. 

Ridgewood,  N.  J. — Citizens  voted  $225.- 
000  bonds  to  build  and  equip  new  high 
school.     Address  Board  of  Education. 

Trenton,  N.  J. — City  intends  erecting  a 
$150,000  library. 

Erie,  Pa. — See  "Miscellaneous,"  "Prices 
and    Lettings." 

Newfield,  Pa.— Sum  of  $50,000  has  been 
bequeathed  to  town  for  school  purposes; 
a  $25,000  school  is  to  be  erected  at  once 
to  be  known  as  General  Warren  Edgerton 
School. 

Philadelphia,  Pa. — No  contracts  will  be 
let  before  May  or  July  on  buildings  to 
be  erected  this  year  at  Carson  College  for 
Girls  on  Chestnut  Hill  which  will  include 
cottages  and  garage,  two  stories  high  and 
fireproof.  Albert  Kelsey,  Archt..  1530 
Chestnut   Street. 

Rockvllle,  Md. — Georgetown  University, 
Washington.  D.  C,  intends  erecting  a  pre- 
paratory school  near  Rockviile.  Marsh  & 
Peter.  Archts.,  520  Thirteenth  Street.  N. 
W.,  Washington,  D.  C. 

Grundy,  Va. — Mllburn,  Heister  &  Com- 
pany, Washington,  D.  C,  engaged  by 
Board  of  Supervisors  to  prepare  plans  and 
specifications  for  the  new  court  house, 
with  fireproof  floors,  steam  heat,  etc. 
Plans  expected  to  be  completed  March  1. 

MIddlebourne,  W.  Va. — Tyler  County 
Court  Commissioners  engaged  S.  W.  Ford 
of  Clarksburg  to  prepare  plans  for  County 
Infirmary;    cost   $20,000. 

Wheellni],  W.  Va.  —  School  bonds 
amounting  $85,000  sold  by  Board  of  Ed- 
ucation, Richland   District. 

Greenville,  S.  C. — Citizens  voted  $75,000 
bonds  for  school  improvements.  Addicss 
School    Board. 

Rome,  Ga, — Election  to  be  held  Feb. 
29  to  vote  $40,000  bonds  for  completing 
and  equipping  Municipal  Building.  Ad- 
dress City  Clerk. 

TIfton,  Ga. — City  Council  passed  resolu- 
tion to  spend  $30,000  for  erecting  and 
equipping  new  high  school  on  present 
site. 

Panama  City,  Fla. — School  bonds  for 
$20,000  win  be  sold  March  6,  by  Board 
Bond  Trustees  (M.  A.  Coleman,  Chmn.). 

Mobile,  Ala. — Citizens  Jan.  18  voted 
$150,000  bonds  for  school  improvements 
in  the  country.  Richard  Hines,  Jr., 
Secy.    Board    School   Com. 

Mansfield,  La. — Election  to  be  held  Feb. 
14  to  vote  on  erecting  brick  high  school, 
two  stories,  costing  $55,000,  with  equip- 
ment. E.  F.  Weld,  Shreveport,  Archt.; 
G.    O.    Houston,    Secy.    School   Board. 

Gulfport,  Miss. — Plans  being  prepared 
for  rebuilding  Harrison  County  Court- 
house recently  destroyed  by  fire.  Aldress 
County  Clerk. 

Jackson,  Miss. — Governor-elect  Bilbo  in 
his  inaugural  message  to  Legislature  will 
recommend  an  appropriation  of  $100,000 
for  preservation  and  repair  of  old  capltol 
bulldine. 


Yazoo  City,  Miss. — School  bonds  amount- 
ing to  $45,000  sold.     Address  City  Clerk. 

Owensboro,  Ky. — Council  decided  to  re- 
model present  city  hall  at  cost  of  about 
$25,000. 

Bracevllle,  Ohio. — School  bonds  for 
$25,000  will  be  sold  Feb.  5  by  Board  of 
Education    (R.    C.    Hatfield,   Clerk). 

Chllllcothe,  Ohio.— Trustees  of  the  Six 
County  District  Hospital  to  be  erected 
here  engaged  Frafik  L.  Packard  of  Co- 
lumbus to  prepare  plans  for  the  hospital, 
to  cost  $35,000. 

Citizens  of  Green  Township,  Jan.  26, 
voted  $33,000  bonds  to  erect  a  centralized 
scliool  this  spring. 

Plans  submitted  to  Ross  County  Memo- 
rial Building  Committee  for  the  $75,000 
armory  and  memorial  building  to  be  erect- 
ed this  spring.     Bonds  have  been  sold. 

Cincinnati,  Ohio. — County  Commission- 
ers. June  28,  authorized  bond  issue  of 
$300,001  for  improvement  to  Longview 
Hospiti  1  for  Insane.  This  sum  is  to  be 
used  f.>r  new  dormitories,  chiefly  for 
women.     Albert  Keinhardt,   Clk. 

Fremont,  Ohio. — Warren  Sabin.  1900  Eu- 
clid Avenue,  Cleveland,  engaged  to  pre- 
pare plans  for  the  $100,000  Memorial  Hos- 
pital. 

Lakewood,  Ohio  — C.  W.  Hopkinson,  900 
Rose  Building,  Cleveland,  is  arclnitect  for 
high  school  to  be  erected  on  Warren  rtoad 
to  cost  $300,000  and  the  other  a  grade 
school  to  be  erected  on  Jackson  Avenue 
and  cost  $100,000. 

School  bonds  for  $100,000  will  be  sold 
Feb.  22  by  P.  T.  Harrold,  Clk.  Board 
Education. 

Lockland,  Ohio. — School  bonds  for  $60,- 
000  will  be  sold  Feb.  16  by  Board  Educa- 
tion Reading  School  Dlst.  No.  1  (L.  F. 
Mohr,  Clk.). 

Nevada,  Ohio. — Howard  &  Merrlam,  8 
East  Bioad  Street,  Columbus,  engaged  to 
prepare   plans    for   $40,000   school. 

Tippecanoe  City,  Ohio, — Citizens  voted 
$80,000  bonds  for  erecting  two-story  and 
basement  school.  Address  Board  of  Edu- 
cation. 

Toledo,  Ohio. — County  Commissioners 
taking  steps  toward  improving  Children's 
Home  for  which  $35,000  bonds  were  voted 
last  fall. 

Indianapolis,  Ind. — Tuberculosis  hospital 
bonds  amounting  to  $80,000.  and  Orphan 
Home  bonds  amounting  to  $60,000  will  be 
sold  March  14  by  Leo  K.  Ferler,  County 
Auditor. 

Detroit,  Mich,- Erection  of  four  addi- 
tional stories  to  county  buildings  costing 
about  $600,000  contemplated.  Winiam 
Gutman,  Chairman  Board  of  Auditors. 

Board  of  Education  approved  erection 
of  16  new  schools,  a  $450,000  annex  to 
Cass  Technical  High  School  and  purchase 
of  adilitlonal  school  sites,  at  cost  of 
$570,000. 

Fremont,  Mich.- Edgar  M.  Wood  of 
Alma  engaged  to  prepare  plans  for  pro- 
posed addition  to  school.  E.  H.  Babcock, 
Supt.  School  Board. 

Lakevlew,  Mich. — Citizens  voted  $25,000 
bonds  for  a  grade  and  high  school.  Ad- 
dress  School   Board. 

Danville,  III. — Board  of  Supervisors  ap- 
proved plans  prepared  by  L.  F.  W.  Stuebe 
of  Danville,  for  three-storv,  70  x  40  ft. 
cell  house;    cost  about   $20,000. 

Kenney,  III,— A  High  School  to  cost 
about  $40,000  contemplated  here.  Address 
School  Board. 

Watertown,  Wis.— High  School  bonds 
amounting  $100,000  bonds  reported  sold. 
.\ddress    Board    of    Education. 

Des  Moines,  Iowa, — Election  to  be  held 
March  13  to  vote  $353,000  school  bonds. 
Address  School  Board. 

Sloan,  Iowa. — Plans  being  prepared  by 
Beuttler  &  Arnold.  Security  Building, 
Sioux  City,  for  consolidated  school  for 
which  citizens  recently  voted  $56  000 
bonds. 

Duluth,  Minn. — Contract  soon  to  be  let 
for  erecting  the  school  in  Morgan  Park, 
plans  about  completed  by  Kelly  &  Will- 
iams, First  Natl.  Bank  Bldg.  Chailes  B. 
B'ronson,  Clk.  Board  Education. 

Perham,  Minn. — Citizens  considering  the 
erection  of  an  addition  to  present  high 
school  at  a  cost  of  $25,000  or  the  erection 
of  an  entire  new  building. 

Red  Wing,  Minn.— Bell  &  Bentley,  310 
Security  Building,  Minneapolis,  engaged 
to  prepare  plans  for  proposed  high  and 
grade  school  to  be  two-story,  seml-flre- 
proof  and  of  brick  and  'oncrete  construc- 
tion; cost  $130,000.  Andrew  Lindgren, 
Clerk  Board  Education. 

Neodesha,  Kan. — Election  soon  to  be 
held  to  vote  on  erecting  a  high  school. 

Topeka,  Kan. — Board  of  Education  en- 
gaged Thomas  W.  Williamson  &  Company 
of  Topeka  to  prepare  plans  for  a  fireproof 
3-story  grade  school  to  be  erected  at  Fifth 
and  Madison  Streets  and  cost  $100,000. 
P.  W.  Griggs,  Chairman  Building  Com- 
mittee. 

WInfield,  Kan.— Citizens  voted  $77,000 
srhool  bonds.  It  is  proposed  to  erect  a 
$65,000  school.  J.  M.  Fuller,  WInfield, 
Archt.  Earl  M.  Hartley,  Clk.  Board  Edu- 
cation. 


Columbus,  Neb.— Erection  of  $100,000 
court  house  for  Platte  County  contem- 
plated.    Address  Board  of  Supervisors. 

David  City,  Neb. — Contract  will  be  let  in 
February  or  Marcli  for  erecting  brick  and 
stone  school.  R.  A.  Bradley  *i  Company. 
Archts..  Hastings.  H.  O.  Schaaf,  Secv. 
Board  Education. 

Lincoln,  Neb.— Contract  will  be  let  in 
about  two  weeks  by  University  of  Ne- 
braska for  erecting  an  agricultural  and 
engineering  building,  fireproof,  steel 
frame,  three  stories.  Coolidge  &  Hodg- 
don,  Archts.,  134  S.  La  Salle  .«treet,  Chi- 
cago, 111.     Address  Superintendent. 

Mandan,  N.  D.— Election  to  be  held  in 
February  to  vote  $25,000  bonds  to  erect 
high  school.     Address  Board  of  Education. 

Clayton,  Mo.— School  Board  sold  $125,- 
000  bonds  for  a  new  high  school. 

Kansas  City,  Mo.— Fred  C.  Gunn,  Re- 
public Building,  is  architect  for  the 
nurses'  home,  4  stories,  which  is  to  be 
erected  by  the  city  at  a  cost  of  about 
$80,000.  Address  1.  O.  Jenkins,  Secy.  Hos- 
pital Board. 

Cold  Springs,  Tex.— Citizens  of  San 
Jacinto  County  voted  $58,000  bonds  to 
erect  new  court  house  here.  Address 
County  Clerk. 

Denton,  Tex. — Plans  being  prepared  for 
Brackenridge  Hail  to  be  erected  for  Col- 
$HOOo'o'     Industrial     Arts;     appropriation 

Fort  Worth,  Tex.— Election  contem- 
plated to  vote  $100,000  bonds  for  erecting 
school  in  Washington  Heights.  Address 
Board  of  Education. 

Lipscomb,  Tex.— Contract  will  be  let 
some  time  during  April  for  erecting  the 
2-story  brick  and  concrete  fireproof  court 
house  to  cost  $35,000.  W.  M.  Rice,  Archt 
Amarillo:  W.  N.  Sewell,  County  Judge; 
P.  O.  Boyd,  County  Clerk. 

Orange,  Tex.— See  "Hydraulic  Con- 
struction and  River  Improvements." 

San  Antonio,  Tex.— Citizens  Jan.  25 
voted  m  favor  of  $800,000  bonds  for  erect- 
ing high  school  and  other  school  improve- 
ments.   Paul  H.  Scholz,  Business  Agent. 

Druniwrlght,  Okla.  —  School  bonds 
amounting  to  $80,000  have  been  voted. 

»i^^,^"n'f,*'"V  Colo.--Plans  completed  for 
$150  000  for  children's  hospital  to  be 
erected  in  the  spring  at  Nineteenth  Ave- 
nue and  Downing  Street. 

Walla  Walla,  Wash.— See  "Bids  De- 
sired. 

Bakersfield,   Cal.— Board   of  Supervisors 
u''-   }^  ^^'"   ®«"   *"5,000    Bakersfield  hii-h 

school     bonds    and     $45,000     Wasco    high 

school    bonds. 

Modesto,  Cal.— Stone  &  Wright,  Mo- 
desto, selected  to  prepare  plans  for  the 
high  school,  and  De  Reiner  &  Hewitt  624 
Title  Insurance  Building,  Los  Angeles, 
for  the  $60,000  grammar  school.  Elec- 
tion will  be  held  to  vote  bonds  on  both 
projects. 

San  Francisco,  Cal.— Board  of  Health 
approved  plans  for  new  $30,000  Central 
Emergency  Hospital. 

Motitpelier,  Idaho.— Steps  being  taken 
to  call  an  election  to  vote  $25,000  bonds 
ri'"  J'^^'^^^"^     '^'^y     ''^■l-       Address     City 

BIOS     DESIRED. 

Montpelier,  Vt.— Reported  desired  until 
teb.  18,  by  State  Auditor,  Slate  House. 
for  erecting  3-story  and  basement  60  x  80 
['•.  with  wing  65  x  80  ft.,  concrete  and 
brick  library.  Probable  cost  $130,000. 
Densmore  &  Le  Clear,  Archts.,  88  Broad 
Street,  Boston,  Mass. 

Lynn,  Mass.— Reported  desired  until 
feb.  15  from  local  architects  competitive 
sketches  by  George  A.  Cornet,  Supt.  Pub. 
Bldgs.,    for   library. 

Westfield,  Mass.— Until  Feb.  12  by  Mal- 
com  B.  Harding,  Archt.,  Columbus  Build- 
ing, for  furnishing  material  and  erecting 
a  grade  school  at  White  Street  and  White 
Avenue.  Separate  bids  for  heating, 
plumbing,  electric  wiring,  etc. 

Baldwin,  L.  I.,  N.  Y.— Until  Feb.  15  by 
F.  D.  Smith,  Secy.  Board  Education,  for 
furnishing  materia!  and  erecting  school 
No.  3.  Probable  cost  $40,000.  Separate 
bids  for  heating,  plumbing  and  electrical 
work.  Tooker  &  Marsh,  101  Park  Avenue. 
New  York  City,  Archts. 

New  York,  N.  Y.— See  "Hydraulic  and 
River   Improvements." 

Rochester,  N.  Y.— Until  Feb.  21  by 
Board  Education  (J.  S.  Mullen,  Secy.)  for 
erecting  school  on  Post  and  Congress 
Avenues  to  be  known  as  Lewis  H.  Mor- 
gan's School  No.  37.  Edwin  S.  Gordon. 
Archt. 

Berwyn,  Pa. — Until  Feb.  2<  for  erecting 
school  for  St.  Monica's  Church.  Ralph  E. 
White,  Archt.,  Penna.  Building,  Phila- 
delphia. 

Bethlehem,  Pa. — Until  March  7  by  James 
A.  Wetmore,  Acting  Supervising  Archt.. 
Treasury  Dept.,  Washington,  D.  C,  for  j 
construction  complete,  including  mechan- 
ical equipment  and  approaches  U.  S.  Post 
OHlce  at  South  Bethlehem. 
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Mahanoy  City,  Pa. — Reported  desired 
until  Feb.  15  (extension  of  date),  by  Board 
of  Education,  (or  erecting  the  school. 
Cl.vde  Adams,  Archt.,  1509  Arch  St.,  Phil- 
adelphia. 

Rydal,  Pa. — Reported  desired  until  Feb. 
7,  by  Trustee  Ogontz,  school  for  Young 
Girls,  for  erecting  3-story  brick  and  stone 
236  X  45  ft.,  with  two  wings  45  x  223  ft. 
and  45  x  112  ft  school.  Horace  Trum- 
bauer,  Archt.,  Land  Title  Bldg.,  Phila- 
delphia. 

Slatlngton,  Pa.— Until  Feb.  21  by  J.  W. 
Snyder,  Supervising  Principal,  for  erecting 
a  2-slory  and  basement  high  school,  brick 
and  stone,  costing,  including  equipment, 
about  $56,000.  E.  Z.  Scholl,  Archt.,  Read- 
ing. 

Industrial,  W.  Va.— Until  March  1,  by 
State  Board  Control  (J.  S.  Lakin,  Pres.). 
Charleston,  for  furnishing  material  and 
erecting  brick,  fireproof  school,  130  x  48 
ft.,  chapel  room  32  x  60  ft.,  at  West  Vir- 
ginia Industrial  Home  for  Girls.  H.  Rus 
Warne,  Archt.,  Charleston,  W.  Va. 

Martlnsburg,  W.  Va.— Until  Feb.  29.  bv 
James  A.  Wetmore,  Acting  Supervising 
Archt.,  Washington,  D.  C,  for  alterations 
to  U.  S.  Postofflce  and  Courthouse  at 
Martlnsburg. 

Clarksvllle,  Tenn.— Until  Feb.  24,  by  A. 
J.  Smith,  Supt.  of  Schools,  for  erecting  a 
two-story  addition  to  the  school  to  cost 
$30,000.  J.  W.  Gaddis,  Archt.,  Vincennes. 
Ind. 

Krotz    Springs,  La. — Reported    desired 

until    Feb.    21    by  C.    J.    Thompson,    Supt. 

Public  Schools  of  St.   Landry   Parish,   for 

erecting     2-story  brick     school.       T.     G. 

Chachere,    Archt.,  Opelousas. 

Olmstead  Falls,  Ohio. —  Until  Feb.  28, 
by  R.  F.  Gallagher,  Clerk  Board  Educa- 
tion, for  erecting  fireproof  school  on 
Dutch  Road.  Separate  bids  for  fireproof- 
ing  and  concrete  work;  steel  and  iron 
work;  carpentry;  plumbing;  electric 
wiring,  etc.  W.  H.  Nicklas.  Archt.,  608 
the  1900   Euclid  Building.   Cleveland. 

Westvllle,  Ohio.— Until  Feb.  26  by  Board 
Education  Mad  River  Township  Rural 
.School  Dist.  Campaign  County,  for  fur- 
nishing material  and  erecting  to  present 
grade  and  high  school.  Separate  bids  de- 
sired on  heating,  ventilating,  sewerage, 
etc.  F.  S.  Rusk  and  Cree  Sheets,  Archts., 
145  N.  High  Street,  Columbus. 

Brazil,  Ind. — Reported  desired  until  Feb. 
31  by  Dr.  A.  T.  Spear,  Secy.  Board  Edu- 
cation, for  erecting  2-story  and  basement 
high  school  148  x  120  ft.  Archts.,  John- 
son &  Miller,  105  S.  Seventh  Street,  Terre 
Haute. 

Miami,  Ind. — Until  Feb.  19,  by  J.  D. 
Havens,  Trus.  Deer  Creek  Township,  for 
.erecting  brick  school. 

Rochester,  Ind. — Reported  desired  until 
Feb.  18  for  erecting  2-story  and  base- 
ment 60  x  73-ft.  high  school.  Probable 
cost  $25,000.  Freyermuth  &  Mauer,  9 
Warner  Building,   South  Bend,   Archts. 

Winchester,  Ind.— Until  Feb.  11,  for 
erecting  a  brick  10  to  15  room  L  shape 
school  in  Stoney  Creek  Township.  Sam'l 
G.  Bartel,  Farmland,  Archt.  Thos.  E. 
Dickson,    Township    Trus. 

Highland  Park,  Mich. — Reported  desired 
until  Feb.  10.  by  C.  S.  Pitlin,  Secy.  Board 
Education,  for  erecting  high  school.  W. 
D.  Butterfield,  Archt.,  1113-15  David 
Whitney  Bldg.,  Detroit. 

Lalngsburg,  Mich.  —  Reported  desired 
until  Feb.  14,  by  W.  H.  Hunt.  Secy.  Board 
Bducation,  for  wrecking,  remodeline;  and 
additions  to  high  school.  T.  E.  White, 
Archt.,  312  City  National  Bank  Bldg., 
Lansing. 

St.  Charles.  III.— Until  Feb.  23  by  Board 
of  Administration  (Frank  D.  Whipp,  Fis- 
cal Supervisor,  Springfield)  for  erecting 
employers'  building  at  St.  Charles  School 
(or  Boys.  Separate  bids  for  heating, 
plumbing  and  electric  wiring.  Jas.  B. 
Dibelka.  State  Archt.,  130  N.  Fifth  Street, 
Chicago. 

Antlgo,  Wis. — Until  March  14,  by  James 
A.  Wetmore.  Acting  Supervising  Archt., 
Treas.  Dept.,  Washington,  D.  C,  for  con- 
struction complete,  including  mechanical 
"equipment  and  approaches,  of  U.  S.  Post- 
office  at  Antlgo. 

Oshkosh,  Wis.— Until  March  1  by  Board 
of  Regents  of  Normal  School,  at  Madison 
(William  Kittle,  Secy.),  for  furnishing 
material  and  erecting  3-story  and  base- 
ment building  for  State  Normal  School. 
Separate  bids  for  plumbing,  heating,  ven- 
tilating, etc.  Van  Ryn  &  De  Gelleke, 
.\rchts.,    726  Caswell   Block,   Milwaukee. 

Ellsworth,  Iowa. — Reported  desired  un- 
til Feb.  25  by  Board  Education  for  erect- 
ing 2-story  and  basement  50  x  70-ft.  high 
school.  J.  W.  Bradford,  Archt..  618  First 
Xational  Bank  Building,  Ft.  Dodge,  Iowa. 

Fort  Dodge,  Iowa. — Plans  reported  de- 
sired until  Feb.  10  by  J.  L.  Hanrahan, 
Co.  Aud.,  for  3-story  and  basement 
f^ounty  home.     Probable  cost  $50,000. 

Oneida,  Iowa. — Until  Feb.  29,  by  Harry 
E.  Netcott,  Archt.,  Independence,  for 
erecting  a  two-story,  70  x  50  ft.  school. 

St.  Paul,  Minn.— Until  Feb.  14,  by  Au- 
gust Hohen.stein,  General  Purchasing 
Agent,  for  furnishing  material  and  erect- 
ng  Carnegie  Library  No.  1  at  St.  An- 
hony  Park. 


New  Richland,  Minn.— Until  Feb.  10 
(change  of  date  from  Feb.  7),  by  Board 
Education  (C.  A.  Newgard,  Secy.),  for 
erecting  high  school.  Separate  bids  for 
heating,  ventilating,  etc.  Kinney  &  Buck- 
ley, Archts.,  1003  Plymouth  Bldg.,  Minne- 
apolis. 

Great  Bend,  Kan. — Reported  desired 
until  Feb.  16  by  Board  Education  (Joseph 
McMullin,  Chmn.  Bldg.  Com.)  for  erect- 
ing 1-story  and  high  basement  76  x  142- 
ft.  brick  school.  Probable  cost  $25,000. 
Owen  &  I'ayson,  Achts.,  713  Scarrltt 
Building,   ICansas  City,   Mo.,   Archts. 

Quenemo,  Kan. — Reported  desired  until 
Feb.  16  by  Board  of  Education  (C.  H. 
Crum.  Clk.)  lor  erecting  2-story  and 
basement  68  x  86-ft.  brick  school.  Prob- 
able cost  $21,000.  Thomas  W.  Williamson 
&  Co.,  Archts.,  Central  Nation  Bank 
Building,  Topeka. 

Kallspell,  Mont.— Until  March  10  by 
James  A.  Wetmore,  Acting  Supervising 
Archt.,  Treasury  Dept.,  Washington, 
D.  C,  for  erecting  post  oflHce  at  Kalispell. 

Beaumont,  Tex. — Reported  desired  until 
Feb.  12  by  Wharf  &  Dock  Commissioners 
for  constructing  three  steel  sheds.  O.  A. 
Stewart.   Resident  Engr. 

Reported  desired  until  Feb.  14  by  R.  J. 
Barry,  Co.  Aud.,  for  erectmg  story  brick 
and  concrete  Jail  annex  building.  Babin 
&  Beck,  Archts,   15-17  Blanchette   Bldg. 

Oklahoma  City,  Okla.— Until  March  13, 
by  Jas.  A.  Wetmore,  Acting  Supervising 
Archt.,  Treas.  Dept.,  Washington,  D.  C, 
for  extensions,  remodeling,  etc.,  U.  S. 
Post  Office  and  court  house  at  Oklahoma 
City. 

Springer,  N.  M. — Reported  desired  until 
Feb.  14  by  Board  Trustees,  New  Mexico 
Reform  School,  for  erecting  school.  Rapp 
&  Rapp,   Archts.,   Santa  F6. 

Walla  Walla,  Wash.— Until  Feb.  15  by 
Board  of  Education  (N.  Higgins,  Pres.), 
for  erecting  a  high  school,  cost  $139,000, 
and  also  a  grade  school,  cost  $61,000.  Cit- 
izens voted  $200,000  bonds  for  these 
schools.  Osterman  &  Seibert,  Archts., 
Walla  Walla.     Bonds  will  be  sold  Feb.  10. 

Lordsburg,  Cal. — Reported  desired  un- 
til Feb.  7,.  by  Walter  E.  Dailey,  City 
Clerk,  for  erecting  a  two-story  brick 
building  for  the  Fire  Department.  Paul 
F.    Higgs.    Archt,   Pomona. 

Los  Angeles,  Cal. — Until  Feb.  18,  by 
Public  Library  Bd.  (E.  R.  Perry,  Clk.),  for 
erecting  a  one-story  and  basement  brick 
and  hollow  tile  branch  library  at  Twen- 
ty-sixth Avenue  and  Workman  Street; 
$35,000  available.  Lester  H.  Hlbbard, 
Archt.,  Marsh  Strong  Bldg. 

Leupp,  Ariz.— Until  Feb.  21  by  Cato 
Sells,  Commissioner  Indian  Affairs.  Wash- 
ington, D.  C,  for  erecting  stone  dormitory 
addition  to  Leupp  school,  Ariz. 

Pres-ott,  Ariz.— Until  Feb.  21  by  R.  T. 
Belcher,  Clerk  Board  Superv.,  for  wrecking 
old  county  court  house  and  either  wreck- 
ing or  moving  county  Jail. 

Boise,  Idaho. — Reported  desired  until 
Feb.  15  by  County  Commissioners,  Stephen 
Utter,  Clerk,  for  erecting  2-story  county 
hospital.  Tourtellotte  &  Hummell,  Archts., 
Boise. 

PRICES     AND     LETTINGS. 
■kindicates  award  of  contract. 

t^East  Hartford,  Conn.  —  Contract 
awarded  on  revised  plans  to  Lewis  A. 
Miller,  Meriden,  for  erecting  high  school 
at  $i0,490;  heating  and  ventilating  to  Liby 
&  Blinn,  Hartford,  at  $12,190. 

•Little  Falls,  N.  V. — Contract  awarded 
George  B.  Wills,  Inc.,  101  Park.  A  venue, 
New  York,  for  erecting  high  school  at 
approximately  $104,000,  and  for  plumbing 
and  heating  to  John  F.  Leary  Companv, 
Little  Falls,  at  approximately  $12,000. 
William  Neil  Smith,  Archt.,  101  Park 
Avenue,  New  York;  M.  A.  Leahy,  City 
Clerk. 

*Yonkers,  N.  Y. — Following  are  lowest 
bids  opened  Jan.  28  by  State  Board  Ar- 
mory Commissioners,  Albany,  for  erecting 
armory  at  North  Broadway  and  Quincy 
Place:  general  construction,  Kelly  Con- 
struction Company,  45  Warburton  Ave., 
$93,000;  plumbing,  P.  F.  Kenny,  Yonkers, 
$5800;  heating,  A.  B.  Barr  &  Co..  6 
River  St.,  $5,100;  electrical  work,  Isidor 
Fajans,  122  E.  25th  St.,  New  York. 

H-Marcus  Hook,  Pa.— Contract  awarded 
J.  Harry  Richardson,  Marcus  Hook,  for 
erecting  school  at  Eighth  and  Market 
Streets  (bids  opened  Jan.  31),  at  $33,400. 
F.    Bartow,    Secy.   School  DisJ;. 

-^Tltusvllle,  Pa.— Contract  for  erecting 
U.  S.  Post  Office  awarded  Westchester 
Engineering  Company,  White  Plains,  N. 
Y.,    at    $54,470. 

Shelby,  N,  C. — Following  are  four  low- 
est bids  opened  Jan.  26,  by  Supervising 
Architect,  Washington,  for  erecting  U.  S. 
Post  Office  at  Shelby;  (a)  limestone,  (b) 
sandstone:  Chandler  &  Campbell,  Chat- 
tanooga, Tenn.,  (a)  $47,600;  R.  V.  Rich- 
ardson, Hampton,  Va.,  (a)  $48,732,  (b) 
$49,490;  George  W.  Stiles  (Construction 
Company,  Rookery  Building,  Chicago, 
111.,  (a)  $48,353:  Algernon  Blair.  Mont- 
gomery, Ala.,  (b)  $50,500;  W.  F.  Brent, 
Norfolk,  Va.,  (b)  $52,442;  Thomas  W. 
Cissel,  Wooster,  OBlo.  (a)  $48,000,  (b) 
$50,000. 


Key  West,  Fla. — Lowest  bid  optned  Jan. 
31  by  Supervising  Architect,  Washington, 
D.  C,  for  erecting  surgeon's  and  attend- 
ants' quarters  and  morgue  lor  U.  S. 
Marine  Hospital  at  Key  West  submitted 
by  M.  L.  Holladay,  Greensboro,  N.  C,  at 
$22,120. 

*St.  Petersburg,  Fla. — Contract  for 
erecting  U.  S.  Post  Office  awarded  M.  L. 
Hollady,  Greensboro,   N.  C,  at  $89,717. 

Ashland,  Ky. — Following  are  four  low- 
est bids  opened  Jan.  22,  by  Supervising 
Architect,  Washington,  D.  C,  tor  erect- 
ing U.  S.  Post  Otilce;  (a)  limestone,  (b) 
sandstone:  Colonial  Construction  &  Sup- 
ply Company,  Charlottesville,  Va.,  (a) 
$63,197;  G.  W.  Stiles  Construction  Com- 
pany, Rookery  Building,  Chicago,  111.,  (a) 
$62,320;  Mettler  Gloyil  Company,  Cleve- 
land, Ohio,  (a)  $61,600,  (b)  $03,11)0;  R.  S. 
Moore,  Lafayette,  Ind.,  (b)  $6;i.817; 
Frank  L.  Johnson  &  Company,  Duluth, 
Minn.,  (a)  $59,346:  R.  P.  Farnsworlh  & 
Company,  Owensboro,  Ky.,  (a)  $59,200, 
(b)   $63,000. 

-ASalem,  Ohio.— Contract  for  erecting  a 
$75,000  hospital  awarded  A.  M.  Allen  Com- 
pany, 1900  Euclid  Avenue.  Cleveland. 

•  Bloomlngton,  Ind.  —  Contracts  for 
erecting  the  gymnasium  at  the  Univ.  of 
Indiana  awarded  as  follows:  General 
contract,  A.  E.  Kemmer.  Lafayette;  elec- 
tric work,  Sanborn  Electric  Company, 
Indianapolis;  vacuum  cleaning  system, 
Atwood  Vacuum  Cleaner  Company,  Chi- 
cago, HI.;  plumbing.  Lane  Pyke  Company, 
Lafayette;  heating,  W.  H.  Jounson  & 
Sons  Company,  Indianapolis.  R.  P.  Dag- 
gett &  Company.  Lemcke  Annex,  Indian- 
apolis. 

-^Brookston,  Ind. — Contract  for  erect- 
ing two-story  high  school  (bids  opened 
Jan.  22)  awarded  by  Edgar  M.  Ferguson, 
School  Trustee,  to  Leslie  Colvin,  Ander- 
son, Ind. 

-^Springfield,  III. — Contracts  for  erecting 
High  School  awarded  by  Board  of  Educa- 
tion as  follows:  General  construction, 
Boeke  Construction  Company.  Cliicago, 
$232,000;  heating  and  ventilating,  Peters- 
Eighler  Heating  Company,  St.  Louis,  Mo., 
$67,735;  electrical  work,  F.  H.  Cbeyne 
Company,  Indianapolis.   Ind.,   $9,380. 

Washington,  Iowa. — Following  are  four 
lowest  bids  opened  Jan.  28  by  Supervising 
Architect,  Washington,  D.  C,  for  con- 
structing U.  S.  Post  Office:  (a)  limestone, 
(b)  sandstone:  George  W.  Stiles  Co.,  Chi- 
cago, 111.,  (a)  $46,500,  (b)  $48,700;  Frank 
L.  Johnson  &  Co.,  Duluth,  Minn.,  (a)  $46,- 
997;  Balkan  Construction  Co.,  Chicago,  111., 

(a)  $47,997;  Charles  Weltz  Sons,  Dea 
Moines,  Iowa,  (a)  $47,811,  (b)  $49,317; 
Thomas  W.  Cissel,  Wooster,  Ohio,  (b) 
$51,400;  Northern  Construction  Co.,  Mil- 
waukee, Wis.,    (b)    $51,228. 

•Fairmont,  Minn. — Contract  for  erect- 
ing children's  home,  power  house  and 
barn  (bids  opened  Jan.  25)  awarded  Mad- 
sen  Bros.,  737  Plymouth  Bldg..  Minne- 
apolis. 

Ellensburg,  Wash. — Following  are  (our 
lowest  bids  opened  Jan.  27.  by  Super- 
vising Architect,  Washington,  D.  C,  for 
erecting  U.   S.  Post  Office;    (i)  limestone, 

(b)  sandstone:  Thomas  E.  Young  & 
Company,  Seattle,  Wash.,  (a)  $55,843,  (b) 
$53,915;  Welch  Bros..  Hannaman,  Oak- 
land Cal.,  (a)  $58,307,  (b)  $57,874; 
Stebinger  Bros.,  Portland,  Ore.,  (a)  $58,- 
400.  (b)  $57,400;  John  Wallin,  Tacoma, 
Wash.,   (a)   $59,182,   (b)  $58,182. 

•  Berkeley,  Cal. — Contracts  for  erecting 
University  Library  awarded  as  follows; 
General  contract  to  J.  D.  Hannah,  $194,- 
733;  granite  work,  Raymond  Granite  Com- 
pany, $86,600;  elevators.  Otis  Elevator 
Company,  $7,485;  and  bookstacks.  F.  W. 
Wentworth  Company,  $84,069.  Bidders  of 
San  Francisco.  R.  G.  Sproul.  Asst.  Comp- 
troller University  of  California. 

•Cavlte,  P.  I. — Contract  awarded  Con- 
struction Engineering  Company.  1047 
Folsom  Street,  San  Francisco.  Cal..  for 
constructing  buildings  at  Cavlte  Radio 
Station   at   $42,800. 


PRIVATE  BUILDINGS 


PROPOSED     WORK. 

Springfield,  Mass.— Clifford  A.  Tinker  of 
Springfield,  is  architect  for  hotel  which 
the  Cohasset  Hotel  Company  contem- 
plates erecting  on  Dwight  and  Worthing- 
ton  Streets;  probably  nine  stories  high 
and  cost  about  $200,000. 

Providence,  R.  I. — Calvary  Episcopal 
Church  plans  erecting  a  $75,000  stone 
church.  Clark  &  Howe,  Architects,  Turks 
Head  Building. 

Bridgeport,  Conn. — North  and  South 
Congregational  Churches  have  consoli- 
dated, and  it  Is  reported  will  erect  a 
$200,000  edifice. 

Hartford,  Conn. — Y.  W.  C.  Assoc,  are 
planning  erecting  a  $250,000  building. 

T.  R.  Fox  &  Sons,  283  Sheldon  Street, 
will  ei'cct  an  apartment  house  costing 
$75,000  at  Sigourney  and  Ashley  Streets, 
according  to  plans  by  George  H.  Mat- 
thews, 48  Camfleld  Avenue. 


Albany,  N.  Y.— Odd  Fellows  will  rebuild 
lodge  building  recently  destroyed  by  fire. 
Edwin  W.  Sanford,  President  Board 
Trustees. 

Brooklyn,  N.  Y.  —  Erection  of  $50,000 
edifice  contemplated  in  the  spring  for 
Congregational  Church  of  the  Evangel. 
Bedford  Avenue  and  Hawthorne  Street. 
Rev.  Albert  E.   Roraback.   Pastor. 

Plans  filed  for  ereciing  following  build- 
ings: Two  4-story  brick  tenements  at 
Tenth  Avenue  and  Fiftieth  Street  for 
Nathan  Lampert,  total  cost  $80,000,  Gold- 
ner  &  Goldberg,  Archts.,  391  East  14»th 
Street,  New  Y'ork;  4-8tory  brick  store  and 
tenement  at  Marcy  Avenue  and  Division 
Avenue  for  Ross  Land  Co.,  cost  $60,000. 
Shampan  &  Shampan,  Archts.,  772  Broad- 
way, Brooklyn. 

Gowanda,  N.  Y.— Relief  Lodge.  No.  511, 
I.  O.  O.  F.,  contemplates  erecting  new 
brick   building  on  Jamestown   St. 

Lockport,  N.  Y.— Erection  of  $30,000 
edifice  contemplated  for  East  Avenue 
Congregational  Church.  Rev.  George  A. 
Brock,  Pastor. 

New  York,  N.  Y.— Plans  filed  for  erect- 
ing following  buildings:  9-story  fireproof 
apartment  at  108  Eighty-second  Street  for 
East  82d  St.  Corporation,  cost  $225,000, 
Schwarz  &  Gross,  Archts.,  347  Fifth  Ave- 
nue; 6-8tory  store  and  office  building  at  4 
East  Forty-third  St.  for  4  East  43rd  St. 
Company,  cost  $50,000,  Andrew  J.  Thomas, 
Archt.,  2626  Webster  Avenue;  6-story  fire- 
proof convent  at  112  East  Eighty-sixth 
Street  for  Society  of  the  Helpers  of  the 
Holy  Souls  of  New  York  City,  cost  $100,- 
OOO,  Maginnis  &  Walsh,  Archts.,  30  East 
Forty-second  Street;  two  5-story  brick 
tenements  at  Wilkins  Avenue  and  Cro- 
tona  Park  East  for  Kleban  Leader  Co., 
total  cost  $135,000,  Goldner  &  Goldberg, 
Archts..  391  East  149th  Street;  two  5-8tory 
brick  tenements  at  Intervale  Avenue  and 
165th  Street  for  Absar  Realty  Co..  totaj 
cost  $125,000.  Kreymborg  Architectural 
Co.,  Archts..  1029  East  16:id  Street;  5-3tory 
brick  dormitory  at  University  Avenue  and 
Kingsbridge  Road  for  Hebrew  Infant 
Asylum,  cost  $60,000,  Edward  Necarsul- 
mer,  Archt..  607  Fifth  Avenue. 

Plans  being  prepared  by  Starrett  &  Van 
Vleck,  Everett  Building,  for  four-story 
power  building  to  be  erected  on  Pearl  and 
Water  Streets  for  New  York  Steam  Co.: 
cost  $500,000. 

Rochester,  N.  Y.— Frank  G.  Frey,  45 
Randolf  Street,  is  architect  for  four-story 
hotel  to  be  erected  on  Clinton  Avenue 
North  for  Dr.  L.  K.  Mezger;  estimated 
cost  $50,000. 

Newark,  N.  J. — Plans  being  prepared 
by  Fred  Pierson,  162  Bloomfleld  Avenue, 
Bloomfleld,  for  four-story  tenement  to  be 
erected  on  Hawthorne  Avenue  for  Charles 
Selvage,  Union  National  Bank  Building; 
cost  about  $60,000. 

Altoona,  Pa. — Sacred  Heart  R.  C. 
Church  plans  erecting  an  $80,000  edifice. 
Rev.  Matthew  S.   Smith,  Rector. 

Harrlsburg,  Pa. — St.  Mary's  Croatlon 
Catholic  Church  contemplates  erecting 
$30,000  edifice.  Rev.  Father  Anthony  Zu- 
vich.  Pastor. 

Philadelphia.  Pa. — Italian  Roman  Cath- 
olic Church  contemplates  erecting  edifice 
on  East  Haines  and  Morton  Streets,  Ger- 
mantown;  cost  about  $25,000.  Rev.  P. 
Montianl,   Pastor. 

Plans  being  prepared  by  Frank  E. 
Hahn,  1112  Chestnut  Street,  for  four- 
story,  24  x  120  ft.  business  building  to  be 
erected  at  Fifteenth  and  Walnut  Streets, 
for   A.    S.    Marks;    cost  about   $50,000. 

Woodlawn,  Pa. — Plans  being  prepared 
by  Carlisle  &  Sharrer,  Jenkins  Arcade 
Building,  Pittsburgh,  for  a  60-staIl  brick 
stable  to  be  erected  for  Paul  Moore;  cost 
about  $35,000. 

Baltimore,  Md. — Ernest  Roberts,  Cal- 
vert and  Fidelity  Streets,  is  reported  In- 
terested In  company  being  formed  to  re- 
build the  Blue  Mountain  House  at  a  cost 
of  $150,000. 

Plans  being  prei'ared  bv  George  K. 
Callis,  Knickerbocker  Building,  for  a  two 
and  a  half  story  residence  for  Mary  Ken- 
nedy; estimated  cost  $35,000. 

Washington,  D.  C. — Milburn  Helster  & 
Company.  Union  Savings  Bank  Building, 
engaged  to  prepare  plans  and  specifica- 
tions for  a  new  department  store  for 
Lansburgh    &    Bro. 

Clarksburg,  W.  Va. — Monongahela  Val- 
ley Traction  Co.  (S.  B.  Miller,  Ch.  Engr., 
Fairmont)  contemplates  erecting  this 
summer  a  4'-story  reinforced  concrete 
building  on  present  site  at  Fourth  Street 
and  Glen   Elk  Ridge. 

Wheeling,  W.  Va. — Reported  Baltimore 
&  Ohio  Railroad  Company  (F.  L.  Stuart, 
Ch.  Engr.,  Baltimore,  Md.),  will  spend 
$25,000  for  Improving  station. 

Atlanta.  Ga.— Lucian  u.  Knight,  476  N. 
Jackson  Street,   plans  erecting  apartment 
house    on    Highland    and    Ponce    de    Leon   . 
Avenues;   probable  cost  $75,000. 

TIfton,  Ga. — Erection  of  $30,000  bank 
building  on  Main  Street  for  Bank  of  TIT- 
ton  under  consideration. 

Akron,  Ohio. — Fred  Harpster  of  Akron 
is  architect  for  three  additional  stories  to 
Ohio  Building,  costine  $110,000,  to  be 
leased  to  Akron  City  Club. 

Avonda'e,  Ohio. — St.  Andrews  Roman 
Catholic  Church  will  erect  $100,000  edifice 
on   Reading   Road. 
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irtf  ioJt     .•  O^'o-— <j«>rge  B    Post  &  Son.         Beaumont,  Tex.— A  three-story  addition        *Brookvllle,   Pa.— Contract   for  erecting        Alexander  City,  Ala.— Russell  Manufac- 
lui^farK    A\enue.    New   lork.   are  archl-     costing   140,000   is   to   be   erected   to  First    Y.    M.    C     A     Building    awarded    Ray    H.     turlng    Company    will    build    an    addition 

■         —  -  _.  .      .  street,     at    and    install    2000   spindles. 

Montaomery,  Ala.  —  Reported  Hobble 
Brothers  of  Montgomery,  will  erect  a 
grain  elevator  here  at  a  cost  of  $200,000. 


!«<<»«  VA^  tK J  .iUi™     5  u  .  ,  .•   F*  arcni-  costing   »40,000   is   to   be   erected   to  First  Y.    M.    C.    A.    Building    awai 

on    sltP^If    fhl^^S^^i:.''"*®!  '^'^  erected  Baptist    Church    on    Pearl    Street.      Rev.  Richards.     South     Pickering 

?k)mer  H     I«^n,^S''*A.^'*'"***    "'*'    "''"'«•  ««'0'-8«^  »•  Butler,  Pastor.  $39,000. 
i-iomer  H.  Johnson,  Attorney,  reported  in- 


terested. Dallas,     Tex.— Studebaker     Corporation 

George  F.  Hammond,  4220  Prospect  Ave-  '"tends   erecting  an   assembly   plant   here 

""•;    contemplated   plans   for   the   S20O.000  «»  cost   $150,000. 

addition  to  the  Gillsy  Hotel              »      •""  _    ,       ^         _          „ 

Plans  being  prepared  by  George  Ruther-  ''■'^''t^Ii'i  Jex.— Reported    K.    G.    Jor- 

ford     Comp^n?.      2160      Eait     IlKhteenth  Jensen.   1813  Twenty-fifth   Street,   intends 

Street,  for  re-story  warehouse  fof  Lincoln  S'^'^""?;  "J    *^h'>'>'^    ^ath    house    and    "Joy 

Flreprof  Storage   Company    to   be   ermed  ^^^%«"    including    swimming    pool,    free 

at    West    Sevenlv-eieh\h    Street   and    De-  P*^'"""  .?t?el    viaduct    across    boulevard, 

.w...    . .,•   ."'s.n^C.-O'reet   and    ue-  ^^^       Building    to    be    four    stories    high. 


troit  Avenue.     Cost  $40,000. 

Reported  Abcvton  Realty  Co.,  213  Rocke- 
leuer  Buildmg.  reported  considering  erect 
RifiM*?     ^V'"'''    addition    to    Rockefeller 
Building  to  cost  $1,000,000 

Hubbell   &    Benes,    4600    Euclid   Avenue, 
r  .,'""'^^'*^'^^*    '<"■    two-story    brick    and 
sandstone   and    terra   cotta  Fairmont    Ex- 
change planned  by  Cleveland  (Bell)   Tele 


^Baltimore,  Md. — Contract  awarded  J. 
Henry  Miller,  Inc..  Baltimore,  exclusive 
of  structural  steel  and  foundation  for  the 
Lexington  Street  building  for  Public  Serv- 
ice Building  Co.,  at  $800,000.  Parker, 
Thomas  &  Rice,  Archts 
Building. 

•  Nashville,   Tenn. — Cnntract   for   erect- 
ing  five-story,    reinforced-concrete,    lime- 


Contract   for  pile  driving  and   foundation    stone  and  granite  bank  building  for  Fourth 


awarded     Spence    &    Howe    Construction 
Company   of   Port    Arthur. 

San   Marcos,  Tex — Baptist  Church  tak- 
ing steps  to  erect  $50,000  edifice. 

Guthrie,     Okla.  —  Masons      contemplate 
erecting  four-story  addition  to  cost  about 


and  First  National  Bank  awarded  Foster 
&  Creighton  Company  of  Nashville:  total 
cost   about  $230,000. 

'^Jackicn,       Ky.   —  Contract      reported 
awarded    by    Louisville    &    Nashville    Kail- 


NevK    Orleans,    La. — Reported    New    Or- 
leans   Steel    &    Iron    Company.    Inc..    610 
Union    Trust     Audubon    Building,   plans   Erecting   rolling 
mill  of   1500  tons  capacity. 

Memphis.  Tenn. — Directors  of  Business 
Mens  Club,  79  Monroe  Ave.,  have  in- 
structed Cotton  Mill  Committee  to  pro- 
ceed   with   plans   for    $500, OHO   cotton   mill. 


Dayton,  O.— Dayton  Metal  Products 
Company,  Taylor  St.,  plans  erecting  one- 
story,  steel  and  concrete  addition  to  cost 


B^H*  ^"■J^'-  F"^*'"  Avenue  and  Edgewo!id  *^^-^^ 

Road:  cost  With  equipment  $500,000.  Oklahoma    City,    Okla.-Carhart    Motor 

Columbus,   O. Plans  heinir  r.ror.«....H   h,.  Company,   218  West  First  Street,  contem- 

Marriott.  -\llen  &  Half,  20  eIs?  &oad  St  P"*'^^   erecting   $50,000   building. 

jTriirc'h''n'„°V''.^i?'™°'i*''   Congregational  Gearhart.    Ore.    —    Reported     Gearhart 

v-nurcn  on  ^%  est  Fourth  Ave. ;  cost  about  Hotel     Company     will     rebuild     Gearhart 


way   Co     to   J.    D.    Fitzglbbons,    Chemical  aproximately  $75,000. 

Building.   St.   Louis,    Mo.,   to  erect  $25,000  ,.„   „;„      «,„.,i 

deoot  here  Youngstown,      Ohio.  —  Carnegie      Steel 

iiepui  ne.e.  Company    will   erect    210    by-product   coke 

♦Toledo,    Ohio. — Contract    for    erecting  ovens  at  McDonald  Works,  in  addition  to 

ten-story      fireproof     Waldorf     Hotel      on  jg„  ^ar  mills,  for  which  $5,000,000  has  been 

Summit    Street    awarded    H.     J.     Spieker  appropriated. 


t40.000. 

Struthera,    Ohio.— Contract    soon    to    be 

i^«^„  Trustees    of    Slovak    Church    for 

1^,°^    '*'""°<L''''*'   ««^''«''    'n   ■^Vashington 
Street:  cost  about  $50,000 


Hotel    recently    destroyed    by    Are:     cost 
$100,000. 

Fresno,  Cal. — Plans  being  prepared  for 
a  building  for  First  National  Bank  to  be 
at  least  6  stories  high  and  erected  at 
Mariposa  and  I  Streets. 

Los  Angeles,  Cal. — Torrance,  Marshall 
&  Co..  Fourth  and  Main  Streets,  propose 
erecting  at  Main,  Spring  and  Eighth 
Streets  a  14-story  hotel,  costing  $1,000,000, 
to  be  operated  by  A.  Fred  Way  of  Salt 
Lake  City. 

Plans    completed    by    Morgan.    Walls    & 

Morgan.    Van    Nuys    Building,    for   a    five- 

„.  story    and    basement    reinforced    concrete 

Mitnawaka.    Ind. — Mishawaka    Trust    &     earage    sales    room    and    service    building, 

^Z,S,^S°,  '^J-   """•   ^I''^'   President)   will      '««     ^     150     ft.,     at     P:ieventh     and     Hope 

reiwild    bank    building   recently   destroyed     Streets,    for  X.    H.    Newmark. 

by  fire. 

„-., .  ,    _,  San   Francisco,   Cal.— Plans  prepared  bv 

Hocnester,  Ind.  —  Methodists  propose  engineering  department  of  the  Grea't 
erecting  a  $28,000  edifice  at  Jefferson  and  Western  Power  Comnanv  for  a  steel 
Seventh    streets.      '^-^       •      "     —  — ■ —    ~-^   _-,    - 

Pastor. 

sto^l^:''  eo.^!„"|-   arr^lTo^OOO^^^illTe'     ^^^' ^^^^^'^^'^^^o^'^^S. 
erected   to  (Jliver  Hotel. 


Westervllle,     Ohio.— Plans     for     $100,000 

^l«nnr^?'^%'"v,''°".?'''*'"S"°"  'O""  Methodist 
Kit  '^D  Church.  Rev.  Jonathan  B. 
Hawks,    Pastor. 

K-X?u"°D°*"-  ^•"°-  —  St.  Stanislaus 
Kostka  Roman  Catholic  Polish  Church  on 
^uth  Avenue  contemplates  erecting  $75,- 
000  edifice.     Rev.  Francis  Szydzik,  Pastor. 


Co.,  409  .Michigan  Street,  and  plumbing  to 
Eagan  Brothers.  237  Erie  Street;  total 
cost  about  $250,000. 

-A-Albion,  Mich. — Contract  awarded  by  R. 
A.  Leroy,  Architect  of  Kalamazoo,  to  O. 
J.  Reniger  of  Marshall,  (or  erecting  bank 
building  for  Commercial  Savings  Bank: 
cost  $40,000. 

♦  Lansing,  Mich. — Contract  for  erecting 
bank  and  office  building  for  Lansing  State 


Kokomo,  Ind.— Superior  Machine  Tool 
Co.  intends  erecting  an  addition  to  the 
plant  costing  $50,000. 

Highland  Park  (P.  O.  Detroit),  Mich.— 
Reported  Ford  Motor  Company  will  spend 
$10,000,000    in    enlarging   plant    here. 

Madison,  Wis.— Plans  being  prepared  for 
two-story,    100   x    180   ft.    fireproof   factory 


Savings     Bank     (bids     opened     Jan.     15).     to  replace  plant  of  French  Battery  &  Car 
awarded  Rockman  Construction  Company,     bon  Company,  recently  destroyed  by  fire. 
Owosso.        S.      D.      Butterworth,      Archt.. 
Lansing. 


♦Springfield,  Ml.— Charles  W.  Black, 
1825  S.  Fourth  Street,  secured  contract  to 
erect  a  three-story  stone  and  brick  build- 
ing  for   the   Boston    Store;    cost    $40,000. 

♦Cresco,  Iowa. — Contract  for  erecting 
Roman  Catholic  Church  awarded  Parkin- 
son &  Company,  Iowa  City,  at  $34,660. 
Next  three  bidders:    Osage   &   Amler,    St. 

„..„  _. —     „    .,,.„,     Paul,    Minn..    $35,766;    A.    Zwack,    $35,877: 

Rev.    A.    S.    Warriner,     frame   and   reinforced-concrete   walls  and     Zitterell    &    Sullivan.    Webster   City,    $36,- 


floor    for     building    for    the     distributing 
station  to  be  erecled  on  Bush  Street  and 


™*'T*.,  "^"fi  '"<*•— Young  Men's  Inst, 
n*?^  t.'^v.'^°"*J^^'"'"S  erecting  a  club  house 
at  Eighth  and  Eagle  Streets. 

P«'?m„7'*i  Mich— Detroit  Golf  Club, 
Palmer    Park,    plans    erecting    new    club- 

M,2?^,>o.*°  •'i'^'  ^^"^  $100,000.  Malcolm 
McGregor,    Secretary  and  Treasurer 


BIOS     DESIRED. 

Bridgeton,  N.  J. — Reported  desired  until 
Feb.  7.  for  erecting  two-story  stone  edi- 
fice for  Wessley  Memorial  Methodist 
Church.  Geo.  E.  Savage.  Archt.,  Wither- 
spoon  Bldg.,   Philadelphia. 


Camden,      N.      J.— Until      Feb. 


9.      by 


684.     Rev.  J.  P.  Wagoner,  Pastor. 

♦Mankato,  Minn. — Contract  awarded  J. 
B.  Nelsen  Construction  Company  of 
Mankato,  for  rebuilding  Mankato  Com- 
mercial College  recently  destroyed  by 
flre;  cost  about  $70,000.  H.  C.  Gerlach. 
Archt.,   Mankato. 

♦Grand  Forks,  N.  D. — Contract  awarded 
by  Rev.  .1.  A.  Lemieux,  pastor,  for  erect- 
ing parochial  school  (bids  opened  Jan. 
24)  to  Dinnie  Bros.,  Grand  Forks,  at  $24,- 
497.     and     for     heating,     ventilating     and 


Ionia,    Mich.— Odd    Fellows    contemplate    fiTrhlTJtr,'^,,  =;'"''?'"T,-^'",'^'i''',-  u^'"*  Engrs..     plumbing  to  Spriggs  Bros,  at  $9,889. 
5:««A'J?S     •oOse     building     to     cost     about     one   anlf^ll'wLslory    bHck       '^  ■''•  '^-''■'  ^°'' 


$30,0C0. 

Champaign,  III.— Cecil  S.  Baker,  Michi- 
gan Boulevard  Building,  Chicago,  engaged 
to  prepare  plans  for  $45,000  edifice  to  be 
erected  on  Mathews  Avenue  for  Congre- 
Katlonal   Church. 

•.nH?'"w?v"'-~P'*"*  0'  Cecil  F.  Baker. 
30  N.  Michigan  Avenue,  Chicago,  111     ac- 

?^,^t'^y,  i'"' ^^^^  **^'^'>'>  Congregational 
S?~rf.  V,nf  ^•"e'^te'l  adjacent  to  Uni- 
versity  of   Illinois. 


.  steel  and  con- 
crete warehouse  to  be  erected  at  23  N 
Second  Street,   for  Crane  Co. 

Evansvllle,  Ind.— Reported  desired  un- 
til Feb.  lo  by  Gilbert  Co.,  Archt.,  305  Fur- 
niture Exchange  Building,  for  erecting 
motion  picture  theater  for  American 
-Amusement  Co.;  probable  cost  $75,000. 


NEW  INDUSTRIAL  PLANTS 


West  Frankfort,  III.— Reported  desired 
until  Feb.  15  by  West  Frankfort  Medical 
and     Relief    Assoc,     for    erecting     2-story 

^t^i^'^lto!S^-^^  Lt  "^""^•-  ---    -a-alg»n-'--      «•    ^ 

Urbana,  Chmn.  Bldg.  Committee.                  '  ,?«»    Moines,    Iowa.— Reported    desired 

The    Methodists    propose    erecting    this  """'    ^eb.    20    for    erecting    2-story    and 

iRw  rw,  a    2.°<=la^    center    building    costing  basement   76   x    130   ft.   church    for  High- 

l"°re"Sr>-,'(frbfna.''^^^"""°"-    *=--"-     ProtabTf ''c^ost^ll.'o^oS^^'!."   A'^°&?-,Ss"''?ri 

,    Steven.    Point,    Wls.-Elks    Lodge    con-     '"■°'''""  ^"^-  ^'•'='''- 
templates  erecting  $30,000  club  hoise 


Fort    Dodge,    Iowa.— Preliminary    plans 
prepared  by  E.  O.  Damon  of  Fort  Dbdge 


c-^d°"^   ?'*^'    '"■ — Reported   desired    until 

an^\Jc  '"'  .Beuttler    &    Arnold.    Archts..         Hoboken 

an'dlUre;;'t*''br?<!;!'^an^''s^oTe1!,"o^x\-o1°f7    -^-^-^^--la    &    We^stern    Railroad    Com: 


PROPOSED     WORK. 

New  Haven,  Conn. — Mysto  Manufactur- 
ing Co.,  57  Foote  Street,  plans  erecting 
addition  to  plant  in  Cedar  Hill  district; 
cost  about  $100,000. 

Brooklyn,  N.  Y.— F.  A.  Koch  &  Co..  524 
Broadway,  New  York,  will  erect  $50,000 
plant  on  East  Thirty-flfth  Street  and 
Avenue   J. 

Utica,  N.  Y.— Avalon  Knitwear  Com- 
pany, 700  Broad  Street,  contemplates 
erecting  four-story  fireproof  addition  to 
plant. 

N.     J. — Reported     Delaware, 


IrLff,^®"'*'^*'-."'",*P'"°°'  building  to  be  Sfarehouse  for  Tackaberry  Allen  Realty 
erected  on  Central  Avenue  for  Prusia  ^°-  ^"^  Pearl  St.  Probable  cost  $150,000 
Hardware   Company. 


St.  Paul,  Minn. — George  B.  Wray  Sani- 
tary Supply  Company,  602  N.  Fair  view 
Avenue,  has  purchased  site  on  Thomas 
Street  and  Fairview  Avenue,  and  will 
erect  $25,000  warehouse,  factory  and 
laboratory.  .  „      ,    „    .,j 

C.  F.  Arrol,  402  Merchants  Bank  Build- 
ing, has  purchased  site  on  E.  4th  St.  on 
which  he  will  erect  a  six-story  factory  to 
be  occupied  by  Scheffer  &  Rossuni,  216  E. 
4th  St.;   cost  about  $75,000. 

San  Antonio,  Tex. — International  and 
Great  Northern  (O.  H.  Crittendon,  Ch. 
Engr.,  Houston),  has  prepared  plans  for 
division  shops  of  reinforced-concrete  and 
steel. 

Spokane,  Wash.- Plans  being  prepared 
for  rebuilding  plant  of  Spokane  Orna- 
mental Iron  Works  (A.  H.  C.  Trepte. 
President),  recently  destroyed  by   fire. 

Salem,  Ore. — Reported  Steusloff  Bros, 
of  Salem,  will  erect  abattoir  and  meat 
packing  plant  of  concrete  construction. 
40  X   70   ft.,   and  two  stories;   cost  $40,000. 

Los  Angeles,  Cal.— General  Petroleum 
Company.  Higgins  Building,  it  is  re- 
ported, intends  spending  about  $250,000 
at  Santa  Fe  .-Vvenue  and  Jefferson  Street, 
including  erection  of  refineries,  stills,  and 
numerous   storage   tanks. 

San  Diego,  Cal.— Reported  San  Diego 
Fish  Company  (John  Osbourne.  Mgr.) 
will  erect  a  fish  drying  and  refrigerating 
plant  to  cost  $25,000. 

San  Francisco,  Cal.— J.  D.  Barnes  Co.. 
175  Steuart  Street,  plans  erecting  $600,000 
shipbuilding  plant  on  the  Oakland  estuary. 

Thorold,  Ont. — Ontario  Paper  Company. 
Limited,  of  Thorold.  will  erect  in  spring 
a  sulphite  mill.  Warren  Curtis,  Jr., 
Manager. 

BIDS      DESIRED. 

Corvallls,  Ore. — Reported  desired  until 
Feb.  7,  by  N.  R.  Moore.  Secy.  Board 
of  Regents.  Oregon  Agricultural  College, 
for  constructing  two-story  and  basement 
mill  and  brick  80  x  140  ft.  Forestry 
Building   for   said   college.      Separate   bids 


Ottumwa.  Iowa.  —  Charles  Dafferner 
proprietor  of  McElroy  Hotel,  plans  erect- 
"*.   three-story    brick    hotel    on    Second 

™tel7l2S!oX"    ^''*""''    '=°''    ^PP^""'- 


PRICES     AND     LETTING8, 
■kindicatea  award  of  contraot. 


pany    (G.    J.    Ray,    Ch.    Engr.,    Hoboken). 
approved    plans    for    new    ferry    house    on 

Fourteenth    Street,    and    boiler,    machine „    ....    „-.      

and    carpenter    shops;    also    extension    of  for  heating.     Probable  cost  $50,000.     John 

piers;   cost  about  $500,000.  V.  Bennes,  .\rcht..  Chamber  of  Commerce 

Watsessing    (P.   o.    Bloomfield)^  N.   J.-  building,  Portland. 
♦  New    York,    N,    Y. — Contract    awarded     Preliminary    plans    prepared    by   Westing-         Vancouver,      B.      C— Reported      desired 

B.  Aronson.  32  Union  .Square    for  erecting     house.     Church.     Kerr     &     Co.,     37     Wall  until   Feb.    10,    by   the   .\merican  Can  Co., 

one-story  synagogue  at  22  West  114th  St      ''t^eet.    New    York,    for   addition    to    plant  for    constructing    addition    to    its    factory 

Duluth,     Minn.  —  J.     J.     Wangenstein      i°^  Congregation  Kel  Israel  Anshe  Poland'     °'  Westlnghouse  Lamp  Works.     Erection  on  Railway   Street,   two  stories  125  x  14» 

Providence  Building,  is  architect  for  two-     2"  Forsyth  .St.;  cost  about  $75  000      Som^     "'  four-story  building  also  contemplated,  ft.    brick    and    mill    construction.      Proh- 

V:?JI..°J^S?^  5.»L""''!'«  -to    be    erected    at     'S'SJ'l^J?     &  Steckler.     Archts.,     31     Union        Mauch     r.h„„Lr      d.  _d„ »„.,     ,t...-v.  able   cost   $70,000. 


Square. 

.,*^^y°""«-  N-  J.— Contract  awarded  bv 
New  York  Telephone  Company  to  E  E 
Paul  Company.  10]  Park  Avenue,  NeW 
York,    at    $35,240.    for    erecting    two-storv 


Superior  and  Twenty-first  Avenues  West 
estimated  cost  $50,000.     F,  I.  Slater  Co   is 
agent  for  owner. 

~.?,*,;    ^■Ji.'i.  Mlnn.--Sulzer    Bread    Com- 
pany of  Chicago,    III..   Intends  erecting  a  ^  v    —    - —    =......,.«    iwu-aiorv 

bread    plant    at    Curfew    and    University  and  basement  fireproof  building  at  Broad- 
Avenues    cost    $25,000.      Address    Haynes  "'ay  and  Twenty-ninth  Street 
Broad    Company,    St.    Paul.  j.»,.     » 

Murphy  Transfer  Co.,  186  East  Eiehth  .  *'i!'«"*°w".  Pa —Contract  awarded  W. 
Street,  will  erect  In  spring  first  unit  to  iV  ^f"'".,*^,,  ,P/°"^«™  °'  Allentown,  for 
consist  of  four  stories  and  cost  $50  000  of  S^f.lV."^  ''^"'f  a'^.^'t'o"  to  Y.  M.  C.  A 
..       .,. twelve-story      ofnce,  Jiwn.'"^      n..h«  .»-  t  „ .._....      


Chunk,  Pa.— Reported  Mauch 
Chunk  Iron  Works  recently  destroyed  by 
fire    will    be    rebuilt. 

Meadvllle,  Pa.— Reported  Bronze  Metal 
Company  will  erect  $80,000  addition  to 
plant. 

Philadelphia,  Pa.— Philadelphia  Tapestry 
}},•  Allegheny  Avenue  and  Front  Street 


PRICES     AND     LETTINGS. 
ifliidicates  award  of  contract. 

♦  Meriden,  Conn. — Contract  awarded  H 
Wales  Lines  Company,  Meriden,  fo' 
erecting  eight,  factory  buildings  for  ^^ 
Bird  &  Son.  paper  manufacturers  at 


wlllerect    new'  plan     at    East    Tioga   and     Vv^alpJier  cost  $125,000.     Charles  T.  Ml 


proposed      $100,000       „™. .,       „,..^:c 

warehouse  and  garage  building  orf  Broad- 
way and  Tenth  Street. 

f  V^Ov  **■  D-— Building  Committee  ap- 
pointed by  Pontoppldlan  Lutheran  Church 
to  have  plans  prepared  for  a  $25,000  edi- 
fice. 

Mandan,  N.  D.— St.  Joseph  R.  C.  Church 
Intends  erecting  a  $25,000  convent. 


Ruhe  &  Lange.  Archts..'  Alien 


♦  Elklns  Park.  Pa.— Contract  for  erect- 
ing three-story,  hollow  tile  and  plaster 
apartment  house  awarded  James  B. 
Flounders'  1329  Arch  St..  Philadelphia; 
cost   $48,000. 


C  Streets. 

t,„\^'ii'**"°^'"'"*-  Pa.— Reported  Duplan 
?""  '.ompany  of  Hazleton,  intends  erect- 
ing silk  mill  on  North  Pennsylvania  Ave. 

,^„?'**.*'"\'"e-    W.    Va.— Reported    Caldwell 
James      B.     "-nemical  -  Company    of    Evansvllle     Ind 
contemplates     erecting    new     plant     near 
Slsterville:    cost   about    $100,000. 


rc^H^iS^"'"''    pro'pose  -er^^Ung"  a   |iO.-     H  JrtweT  A  vis.  f  cosf 


♦  Philadelphia,  Pa. — (Contract  awarded 
•Spect  &  Sperry,  Heed  Building,  for  erect- 
mg    residence    and    garage    on    Martin    & 


Boston,   Mass..  Archt. 

♦Camden,      N.      J. — Contract     aw( 
Harrison  C.  Rea.  1027  Wood  St.,  PhlF 
phia.  Pa.,  for  erecting  five-story  brick 
reinforced    concrete.    92    x    88    ft^  fact 
for    Farr   &    Bailey    Company.      F.    Sroll 
Archt..     513     North     Charles     St..     Ball 
more.    Md. 

♦Ardmore,        Pa. — Contract       awarded 
Loos    &    Dothard.    1438    S.    Penn    Squi 


000   church. 

Bozeman,  Mont. — Plans  being  prepared 
for  two-story,  brick  combination  store  and 

""'f '  .5k°Sj'„ '"'■  ^    ^-  Dawes  of  Bozeman; 
cost   $60,000. 

St.  Louis,  Mo.— Erection  of  $160,000  Y 
M.  C.  A.  Building  contemplated.  David 
D.   Jones,   Secretary. 


$27,000. 


St.   Pauls,   N.   C— St.    Pauls  Cotton  Mill     .->...=    o,    i->,i^. ,..,,..    ^■,.,<,    ...    .  ^....    -^--. 

."■./r^iV'jf'"'''"'*^"   enlarging   plant  at   cost     Philadelphia,  for  erecting  two-story.  Mt 

of  Sbj.OOO.  and    concrete,    slow-burning   eonstructioo. 


♦Scottdale,    Pa.— Co 


United    Brethern    Church    awarded    J.     E. 
.Myers  of  Penn  Station  at  $53,000. 

♦Wllllamiport,  Pa.  —  Contract  for 
erecting  new  bank  building  for  West 
Branch  National  Bank  awarded  .Samuel 
Larrlvee     of     Wllllamsport:     cost     about 


,    ,  „  Clover,     S.     C.  —  Reported     Hawthorne 

ntraet    for    erecting     Spinning    Mills    Incorporated    to    build    a 


cotton  yarn  mill. 
Interested. 


M.   L.   Smith  of  Clover 


Greenland,  Fla.— M.  C.  Greeley,  Bald- 
win Building.  Jaoksonville.  engaged  to 
prepare  plans  for  $50,000  factory  for 
Greenland  1  own  &  Improvement  Com- 
pany. 


200  X  300  ft.  factory;  cost  about  JIOO."""; 
Stearns  &  Castor.  Archts..  Stephen  Giraro 
Building,   Philadelphia. 

♦  Darby,  Pa. — Contract  awarded  Gjf^* 
&  Borst,  277  South  Eleventh  .St..  PWia- 
dclphia,  for  erectine  two-storv.  ""J"' 
steel  and  concrete,  60  x  300  ft.  null  for 
•  Jriswold  Worsted  Company.  Engineers, 
Willard  Case  Company,  17  Battery  Place, 
New    York. 


February  5,  1916 


ENGINEERING     RECORD 


56. 


^Philadelphia,  Pa. — Contract  awarded 
William  Steel  &  Sons  Company.  1600  Arch 
St..  for  erecting  one-story.  126  x  175  ft. 
brick,  stone  and  concrete  factory  at 
American  St.  and  Glen  wood  Ave.,  for 
Schaum  &  Uhlinger  Company;  cost 
$30,000. 

■^Spray,  N.  C. — Contract  awarded  by 
Thread  Mills  Company  to  J.  A.  Jones  of 
Charlotte,  to  erect  additional  mill;  cost, 
including  equipment,  about  J70,000. 

-^Cleveland,  Ohio.  —  Contract  awarded 
James  H.  Wells.  Heed  Building.  Philadel- 
phia. Pa.,  for  erecting  brick,  concrete  and 
steel  factory  for  Brlggs  Manufacturing 
Co  ;  cost  about  $1.50.000.  Albert  E.  Kahn. 
Archt.,  58  Lafayette  Avenue,  Detroit, 
Mich. 

"ilfContract  awarded  Honkin  -  Conkey 
Construction  Co..  321  Cuyahoga  Building, 
for  erecting  two-story  factory  at  Cuya- 
hoga Avenue  and  West  Third  Street,  for 
J.  N.  Hahn  Co..  Osborn  Engineering  Co.. 
Engineers.   740  Engineers'  Building. 


MISCELLANEOUS 


PROPOSED     WORK. 

Subway  —  Cleveland,  Ohio. — Foundation 
Co..  New  York,  reported  to  have  completed 
a  report  on  the  test  made  along  route  of 
the  proposed  Barber  freight  subway  un- 
der East  Fifty-fifth  Street  for  O.  C.  Bar- 
ber. The  project  calls  for  a  four-track 
subway  from  the  lake  front  to  the  upper 
Cuyahoga  River  valley,  a  distance  of 
about  seven  miles,  and  freigfht  terminals, 
piers  and  warehouses  at  lake  end.  Con- 
tract will  be  let  by  private  bidding  and 
work  is  to  start  early  in  spring. 

Concrete  Bleachers^Madlson,  Wis. — See 
"Prices  and  Lettings." 

Park  Improvements — Omaha,  Neb. — See 
"Sewerage  and  Sewage  Disposal." 

Snow  Sheds — Corea,  Wash. — The  Great 
Northern  R.R.  (A.  H.  Hogeland.  Ch. 
Engr.,  .St.  Paul.  Minn.)  intends  extending 
the  concrete  snow  sheds  in  this  vicinity. 
making  total  length  about  7  miles. 

Power  Station — Martinez.  Cal. — Western 
Power  Co.  inteiul.s  establishing  a  central 
station  here:  included  in  improvements  is 
a  lOO.onO-volt  power  line  along  Contra 
Costa  shore  from  Antioch  to  Richmond. 


BIDS     DESIRED. 

Elevator — Boston,  Mass. — Until  Feb.  8, 
by  Schoolhouse  Commissioners  (Jos.  P. 
Lomasney.  Chmn.).  for  furnishing  and  in- 
stalling elevator  and  elevator  machinery 
in  Boston  Industrial  School  for  Boys. 
Parker  and   Halleck   Streets,   Roxbury. 

Elevator— Martlnsburg.  W.  Va.— Until 
Feb.  29  by  Jas.  A.  Wetmore.  Acting 
Superv.  Archt..  Treas.  Dept.,  Washing- 
ton. D.  C  .  for  installing  complete  an  elec- 
tric passenger  elevator  in  the  U.  S.  Post- 
office  and   courthouse  at   Martinsbnrg. 

Cement — Saginaw,  Mich. — Until  Feb.  8 
freadvertisement).  by.  H.  S.  Gay.  City 
Clerk,   for  furnishing  cement  during  year. 

Lighting  Standards — Macomb,  III. — Un- 
til Feb.  17.  by  John  Crams.  City  Clk.,  for 
furnishing  material  and  Installing  a  street 
lighting  system  of  sixty-one  ornamental 
five-light    standards. 

Cement,  Steel,  Etc. — Greenfield,  Iowa. — 
Reported  desired  until  Feb.  21  by  M.  A. 
Gettis.  Co.  Aud..  for  cement,  gravel  and 
reinforcing  steel  for  year  1916. 

Road  ON — Bakersfleld,  Cal. — LTntil  Feb. 
7.  by  Board  Supervisors  (F.  E.  Smith), 
for  furnishing  19.000  bbl.  asphaltic  road 
oil. 

PRICES     AND      LETTINGS. 

irindicates  award  of  contract. 

^toiling  Streets  —  Bridgeport,  Conn. — 
Contract  reported  awarded  Logan  & 
Hathewav  Co..  Newark.  N.  J.,  for  fur- 
nishing and  sprinkling  the  streets  with 
oil.  They  bid  1.1  cts.  per  si|.  yd.  and  6.6.") 
mills  per  gal.  Approximately  2.568.000  sq. 
yd.  of  macadam  paved  and  dirt  streets 
will  he  sprinkled  this  summer.  About 
296.000  gal.  will  be  used  between  May  25 
and  Sept.  1. 

Grading  Site — Erie,  Pa. — Ijowest  bid 
opened  recently  for  grading  site  for  new 
academy  high  school  at  Twenty-ninth  and 
State  Streets  submitted  by  J.  &  M.  Doyle 
Co.  at  $16,444.  This  is  preliminary  steps 
to  the  erection  of  an  academy  high  school 
costing  $500,000.  William  J.  Flynn.  Secv. 
and  Mgr.  School  Board:  William  B.  Ittner. 
St.  I.,ouis.  Archt. 

-ft^Cable  —  Cincinnati,  Ohio.  —  Contract 
awarded  liy  Board  of  Control.  Feb.  1,  .for 
supplying  saturated  paper  core  lead  in- 
rased  No.  14  gage  cable  for  the  iiolice 
and  fire'  telegraph  and  signal  system. 
equipment  to  Western  Electric  Co..  Cin- 
cinnati, at  $18,994. 

-^Concrete  Bleachers — Madison.  Wis. — 
Contract  awarded  George  Kea<:hie.  .\Iadi- 
don,  for  necessary  grading  for  construc- 
tion of  concrete  bleachers  at  Camp  Ran- 
dall,   at    $8,473.      Detailed    nlans    for    con- 


Elevator — McCook,  Neb. — Lowest  bid 
opened  Jan.  25  by  Supervising  Architect, 
Washington,  D.  C.,  for  installing  electric 
passenger  elevator  In  U.  S.  Post  Office, 
submitted  by  Kaestner  &  Hecht  Com- 
pany,   Chicago,    111.,    at    $3,325. 

Elevator — Lawton,  Okla. — Lowest  bid 
opened  Jan.  25,  by  Supervising  Architect, 
Washington,  D.  C,  for  Installing  an  elec- 
tric passenger  elevator  and  hydraulic 
freight  lift  pumping  plant,  etc.,  in  U.  S. 
Post  Office  and  Court  House,  submitted 
by  Kaestner  &  Hecht  Company.  Chicago, 
111.,  at  $4,680. 

Retaining     Wall,     Etc.— Astoria,     Ore.— 

Onlv  bid  opened  by  City  Council  for  Im- 
proving Commercial  Street  was  from 
Standard  American  Dredging  Company, 
Astoria,  at  $39,000.  Work  includes  filling, 
wood  retaining  walls,  sewers  and  re- 
planking  with  salvaged  plank. 


Proposals 

For    Proposals   Advertised,    See    Pages 
48    and    49. 


WATERWORKS. 

See  Eng. 
Record. 

Waterworks,         Arcadia, 

la Jan:  22 

Adv.    Jan.   22. 

Gate    Valves,    Detroit, 
Mich Jan.  29 

Pipes.   Valves.   Etc.,   Mil- 
waukee,   Wis Feb.     5 

C.-I.    Pipe    and    Specials. 
Saginaw,   Mich.    Feb.     5 

Filtration    Plant.    Attica, 
Ohio    Feb.     5 

System,   Camden,  Ala Jan.  22 

Centrifugal    Pumps.    Chi- 
cago.  Ill Feb.     5 

Tank    and    Tower,     Elm- 
hurst.    Ill Feb.     5 

Water     Pipe.     Etc.,     Mil- 
waukee.   Wis Feb.     5 

Wells.  Galveston.   Tex Jan.  29 

Waterworks.    Viola,    III...  Jan.  22 
Adv.  Jan.  22.  29. 

Improvements,    Lewlston, 

N.    T Jan.  22 

Adv.  Jan.   22  to  Feb.   5. 

Contract   172,   New   York, 

N.  T Jan.  29 

Adv.    .Tan.    29.    Feb.    .">. 

Pipe.     Etc.,     Washington 
D.  C Feb.     5 

Meter  Testing  Apparatus. 

Newark.    N.    J Feb.     5 

Adv.   Feb.    5. 

Waterworks,   McCammon, 
Idaho     Jan.  22 

Water     Works.     Havana. 
Cuba Feb.     5 

Improvements.   Blooming- 
ton.  Ind Jan.  29 

Adv.  Jan.  29. 

Meters.    Ligonier.    Ind....  Feb.     5 

Contract   169,   New  York. 

N.   Y Feb.     5 

Adv.  Feb.  5. 

P"mp.    etc..    Rock    Island. 
Ill     Feb. ..5 

Reservoir.        Washington. 

D.    C Feb.     5 

Adv.  Feb.  5. 

Add.    to   Pump  Sta.,    New 

Orleans.    La Feb.     5 

Pine  Line.  Trinity,  Tex.  Feb.     5 
Adv.   Feb.   5. 

Mains.   Cullman.   Ala Jan.  15 


Bids 
Close 

Feb. 

8. 

Feb. 

8 

Feb. 

8 

Feb. 

8. 

Feb. 

8. 

Feb. 
Feb. 

9. 

9 

Feb. 

9 

Feb. 

9 

Feb. 
Feb. 

10 
14 

Feb. 

15. 

Feb. 

15 

Feb. 

15 

Feb. 

17 

Feb. 

22 

Feb. 

22 

Feb. 

24. 

Feb. 
Feb. 

2t 
24 

Fell. 

2n 

Mar. 

2 

Mar. 

22. 

Apr.     1. 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Fph.     8.  Shaker   Heights.    Ohio Jan.  29 

Fel).     9.  New  York.    N.  Y Feb.  5 

Feb.   10.   Chicago.    Ill Feb.  5 

Feb.  15.  .Strawberry  Point,  la Feb.  5 

Feb.   16.  Keota.    Iowa    Feb.  h 

Feb.  17.  North    Bergen,    N.    J Feb.  5 

Feb.   17.  Moimtan    I^ake.    Minn....  Feb.  .5 

Feb.   20.  Kenwood,   la.    .' Feb.  .'. 

F"eb.  21.  Hammond     Ind Feb.  5 

Feb.  22.  Havana.    Cuba Feb.  5 

Feb.  23.  Des   Moines.   Iowa Jan.  29 

Feb.  24.  East   View.   Ohio .Ian.  29 

Feb.  25.  Pierce.    Neb Jan.  29 

Feb.  29.  Kendallsvllle.    Ind Tan.  29 

Fell.  29.  Kendallville,    Ind ...Feb.  5 

Adv.  Feb.  5. 

Mar.    6.  Polsom.    Mont Feb.  5 

Adv.  Feb.  5. 

Mar.  1*.  Newark.    N.    J Jan.  22 

Adv.   Jan.   22,   Feb.   5. 


BRIDGES.  • 

Martinsville.  Ind Jan.  22 

McCook.    Neb Jan.  22 

Adv.  .Ian.  22.  29. 

Newport.    Wa.sh Jan.  22 

Mammoth.    Ariz Jan.  22 

Wenatchee.    Wash Jan.  29 

Williamson,  W.  Va Feb.     5 

York.    Neb Jan.  29 

I  ivingstnn.    Mont Jan.  29 

rie\'pl,qnd.  O'vo Ian.  29 

Baltimore.   Md Feb.     3 

Superior.    Wis Feb.      r. 

Gretna.   Neb Tan.  22 

Hutchinson.  Knn Inn.  22 

Harriman.  Toim Feb.      't 

Seattle.    Wash Tan.  22 

Rcnftlo  .  wrnsh        Tan.   29 


Feb. 

S 

Feb. 

8 

Feb. 

8 

Feb. 

8 

Feb. 

8 

Feb. 

8 

h>li. 

9 

Feb 

9 

''.h. 

9 

Fob. 

9 

Feb. 

!) 

Feb. 

10 

Feb. 

10 

Feb 

10 

Feb. 

11 

Fob 

Bids  See  Eng. 

Close.  Record. 

Feb.  12.  Schuyler,   Neb.    . ; Jan.  22 

Feb.  12.  Hlnton,  W.  Va .....Jan.  29 

Feb.  12.  Illinois Jan.  29 

Feb.  14.  Harriman,    Tenn Jan.  29 

Feb.  14.  Topeka,   Kan Feb.     5 

Feb.  15.  Sutherland,    Neb Jan.  22 

Feb.  15.  Alaska     Jan.  16 

Adv.  Jan.  15  to  Feb.  5. 

Feb.  15.  Jamestown,    N.    D Jan.  29 

Feb.  16.  St.   Cloud,   Minn Jan.  2» 

Feb.  15.  Illinois    Jan.  29 

Feb.  15.  Kentucky    Feb.     5 

Feb.  16.  Jamestown,   N.    D Jan.  29 

Feb.  17.  Miami,    Fla Jan.  29 

Feb.  17.  York.  Pa Feb.     5 

Feb.  19.  Clay.    W.    Va Jan.  29 

Feb.  21.  Seattle.    Wash Feb.     5 

Feb.  21.  Everett,    Wash Feb.     5 

Feb.  23.  Dickinson,  N.  D Jan.  29 

Feb.  23.  Hutchinson,  Kan. Feb.     5 

Feb.  23.  Maine    Feb.     5 

Mar.    3.  Seattle.   Wash Feb.     5 

Mar.    4.  Berkeley  Springs,  W.  Va.  Feb.     5 

Mar.    6  Tucson,    Ariz Feb.     5 

Mar.  10.  Falrbury,   Neb Jan.  29 

PAVING  AND  ROADS. 

Feb.     8.  Indiana   Jan.  15 

Feb.     8.  Indiana   Jan.  22 

Feb.     8.  Bakersfleld,  Cal Jan.  22 

Feb.     8.  Clinton,  Iowa  Ian.  29 

Feb.     8.  Indiana    Jan.  29 

Feb.     8.  Wenatchee.   Wash Jan.  29 

Feb.     8.  Mason  City.   la Feb.     5 

Feb.     8.  Eldorado,   Kan Feb.     5 

Feb.     9.  Indiana   Jan.  15 

Feb.     9.  Indiana   Jan.     1 

Feb.     9.  Indiana    .Tan.  22 

Feb.     9.  South  Bend,  Wash Feb.     5 

Feb.     9.  Clearwater,   Fla Feb.     5 

Feb.     5.  Davenport.    Wash Feb.     5 

Feb.     9.  New  York,  N.  T Feb.     5 

Feb.  10.  Indiana    Ian.  22 

Feb.   10.  Mitchell.   S.   D Feb.     5 

Feb.  10.  Jersey  City,  N.  J Feb.     5 

Feb.  10.  Hanford.    Cal Feb.     5 

Feb.  11.  Miami.   Fla Feb.     5 

Feb.  14.  Washington     Jan.  29 

Feb.  14.  Kansas  City.  Kan Jan.  29 

Feb.  14.  Eldora.   Iowa    .Tan.  29 

Feb.  14.  Ventura.    Cal Feb.     5 

Feb.   14.  St.  Paul.  Minn Feb.     5 

Feb.  15.  Spokane.   Wash ...Ian.     • 

Feb.  15.  Santa   Monica.    Cal .Tan.  ?9 

Feb.  15.  Bath.   W.   Va .Tan.  29 

Feb.  15.  Wausau,  Wis Jni.  29 

Feb.  16.  Ohio     Feb.     5 

Feb.  20.  Tacoma,    Wash Jan.  22 

Feb.  21.  Camden,    Ala .Tan.  29 

'^■ph.  21.  Johnson.    N.    Y .T->n.  29 

Feb.  21.  I^vons.  Kan Feb.     5 

Feb.  23.  Indiana    -'nn.  ?9 

Feb.   23.  Maine     Feb.     5 

Adv.  Feb.  5. 

Feb.  28.  Lebanon.    Ind Jan.  2" 

Feb,  ?R.  Minot.    N.    D .Tan.  29 

Feb.   28.  Indiana Fe'>.     5 

'^'ar.    1.  Fort  Madison.  Iowa F*>b.     5 

Mar.    2.  Hibbing.  Minn Feb.     5 

Mar.    S.     Indiana    Feb.     5 

Mar.    fi.  Huntsvi'le.    Ala Ian.  ?1) 

Mar.    6.  Portland.    Ind .Tan.  29 

Mar.    7.  Davenport.    Wash Jan.  22 

HYDRAULIC   CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Feb.     8.  Irrigratlon,     St.     Ignatius. 

Mont Jan.     « 

Adv.   Jan.    8. 
Feb.     8.  Ditch,   Wheaton.   Minn . . .  .Tan.  29 

Feb.     8.  Dock,  Chicago,  III Feb.     5 

Feb.     9.  Lock     Gate      and      Dam, 

Wheeling.  W.  Va Jan.  is 

Adv.  Jan.  15  to  Feb.  5. 
Feb.     9.  Ditch,    Powhatan,    Ark. . .  Jan.  22 
Feb.     9.  Ditch,    Washington.     Ind.  Jan.  22 

Feb.     9.  PJer    Brooklyn.   N.  Y Feb.     5 

Feb.  10.  Dredelng,       New       York, 

N.  Y Feb.     5 

Adv.  Feb.  5. 
Feb.  10.  Ditch.        Grand       Rapids, 

Mich Feb.     5 

Feb.   11.  Freight  Shed,   New  York, 

N.  Y Feb.     5 

Feb.  12.  Drainage,  Guthrie  Center. 

la Feb.     5 

Feb.   14.  Tile.  Marshall.  Minn Feb.     5 

P'eb.  14.  Piers,  Philadelphia,  Pa..  Feb.  5 
Feb.  15.  Ditch.  Princeton.  Minn..  Jan.  22 
Feb.  15.  Drainage.  Jackson,  Minn.  Jan.  22 
Feb.  15.  Ditches,  McCrory.  Ark.  . .  Feb.  5 
Feb.  16.  State  Canal  Work,  Al- 
bany,  N.  T Jan.  22 

Adv.   Jan.    22   to   Feb.    5. 
Feb.  16.  Spillway    Gates,     Seattle, 

Wash Jan.  22 

Adv.   Jan.    22   Jo   Feb.    5. 
Feb.  16.  Levee  Work,   Alexandria, 

La Jan.  29 

Feb.  16.  Ditch,   Bemldji,   Minn Feb.     5 

Feb.  21.  J  e  1 1  y    Work,     Dallas, 

Tex Jan.  29 

Adv.  Jan.   29,   Feb.  5. 
Feb.  21.  Breakwater    Improve- 

ments.   Manistee.   Mich..  Jan.  29 

Adv.   Jan.   29.   Feb.   5. 
Feb.  21.  Jetty      Work,      Portland, 

Ore Jan.  29 

Feb.  23.  Steel  for  Lock,  Sault  Ste. 

Marie.   Mich Jan.  22 

Adv.  Jan.  22,  29. 
Feb.  24.  Dyke    Work,    Albany, 

N.  Y Jan.  29 

Adv.  Jan.   29,   Feb.   5. 
Feb.  29.  State    Canal    Work.    Al- 
bany,  N.   Y Feb.     5 

Mar.    9.  Ditch,  Moorehead,  Minn..  Jan.  ii 

PUBLIC   BUILDINGS   AND 
SCHOOLS. 

Feb.     8.  Sucasunna,    N.    J Jan.  29 

Feb.   10.  Sparta,    Wis Jan.  29 


Bids  See  Eng. 

Close.  Record. 

Feb.  10.  West   Richfield,   Ohio Jan.  2» 

Feb.  10.  Great   Bend,  Kan Feb.     6 

Feb.  10.  Fort  Dodge,  la Feb.     6 

Feb.  10.   New  Richland,  Minn Feb.     5 

Feb.  10.  Highland    Park,    Mich Feb.     5 

Feb.  11.  Caldwell,    N.    J Jan.  22 

Feb.  11.  Winchester,   Ind Feb.     6 

Feb.  12.  Okeechobee,   Fla Jan.  2» 

Feb.  12.  Beaumont,  Tex Fob.     5 

Feb.  12.   Westfleld,   Mass Feb.     6 

Feb.  14.  Appleton,    Minn Jan.  29 

Feb.  14.  Beaumont,  Tex Feb.     6 

Feb.  14.  Springer,  N.   M Feb.     5 

Feb.  14.  St.  Paul,  Minn Feb.     6 

Feb.  14.  Laingsburg,    Mich Feb.     5 

Feb.  15.  Boston,   Mass Jan.  15 

Feb.  15.  Amity,  Ohio   Jan.  22 

Feb.  15.  Oakdale,   Iowa   Jan.  29 

Feb.   15.   Boise,    Idaho    Feb.     B 

Feb.  15.  Lynn,    Mass Feb.     5 

Feb.  15.   Baldwin,  L.  I..  N.  Y Feb.     5 

Feb.  15.  Mahanoy  City,  Pa.   Feb.     B 

Feb.  15.  West  Frankfort.  Ill Feb.     5 

Feb.  15.  Walla  Walla.  Wash Feb.     B 

Feb.  16.  Agawam,    Mass Jan.  22 

Feb.  16.  Lancaster.   Pa Jan.  22 

Feb.  16.  Kuenemo.    Kan Feb.     5 

Feb.  17.  Wilmington,   Ohio    Jan.  22 

Feb.  17.  Los   Angeles,    Cal Jan.  22 

Feb.  18.  Madison.  Wis Jan.  29 

Feb.  18.  Portland.  Ore Jan.  29 

Feb.  18.  Rochester.  Ind Feb.     5 

Feb.  19.  Miami,   Ind Feb.     5 

Feb.  18.  Montpeller,    Vt Feb.     5 

Feb.  21.  Fort    Pierce.    Fla Jan.  29 

Feb.  21.  Prescott,  Ariz Feb.     5 

Feb.  21.  Leupp,  Ariz Feb.     5 

Feb.  21.  Krotz  Springs,  La Feb.     B 

Feb.  21.   Brazil.  Ind Feb.     5 

Feb.  21.   Rochester.    N.    Y Feb.     B 

Feb.  23.  Belmond,   Iowa   Jan.  29 

Feb.  24.  Batavla.   Ohio   Jan.  22 

Feb.  21.  Minot.   N.  D Jan.  29 

Feb.  24.  Columbus.  Ohio .Tan.  29 

F'eb.  24.  Berwyn,    Pa Feb.     B 

Feb.  25.  Ehensburg.    Pa Jan.     8 

Feb,  25.  Ellsworth,  la Feb.     5 

Feb.  25.  St.  Charles,  III Feb.     B 

Feb.  26.  Westville.  O Feb.     5 

Feb.  28.  Olmstead  Falls,  O Feb.     B 

Feb.  29.  Guide    Rock,    Neb Jan.  29 

Feb.  29.  Miami.    Okla .Ian.  29 

Feb.  29.  Martinsburg,    W.    Va Feb.     5 

Mar.    1.  Industrial.   W.   Va Feb.     B 

Mar.    1.  Normal,  III Feb.     B 

Mar.    6.  Lake    Helen.    Fla Jan.  29 

Mar.    6.  Seabreeze.   Fla Jan.  29 

Mar.    7.  Harrlsburg,    Pa Jan.  22 

Mar.    7.  Bethlehem.  Pa Feb.     B 

Mar.  10.  Kalispell.   Mont Feb.     B 

Mar.  13.  Oklahoma  City.  Okla.    ...  Feb.     B 

Mar.  14.  Antigo,   Wis. Feb.     5 

Mar.  20.  Austin.    Minn Ian.  22 


PRIVATE  BUILDINGS. 

Feb.     8.  Sioux    City,    la Feb.     5 

Feb.     9.  Camden,   N.   J Feb.     B 

Feb.  10.  Mankato,    Minn .Tan.  22 

Feb.  12.  Toronto.    Ont Feb.     5 

Feb.  IB.  Blnghamton,  N.  T Jan.  22 

Feb.  IB.  Nashville,    Tenn Jan.  22 

'='eb.  15.  Britt.   Iowa  .Tsn.     i 

Feb.  15.  Evansvllle.   Ind Feb.     5 

Feb.  20.  Des   Moines,   la Feb.     5 

Mar.    1.  Indianapolis.    Ind Jan.  29 

Apr.     1.  Cleveland,   Ohio    Jan.     8 

NEW  INDUSTRIAL  PLANTS. 

Feb.  10.  Dallas,  Tex    .Tan.  22 

Feb.  10.  Vancouver,   B.   C Feb.     5 

Feb.  1 5.  Chicago,    III Ian.  29 

Feb.  21.  Astoria,    Ore Jan.  29 

Apr.  IS.  Manilla,    P.    I Jan.     8 


MISCELLANEOUS. 

Feb.     8.  Sprinkler,     Fergus    Falls, 

■  Minn Jan.     8 

Feb.     8.  Cement,  Etc.,  New  York, 

N.  Y Jan.  29 

Feb.     8.  Wave     Meters     at     Navy 

Yard.  Washington.  D  C.  Tan.  29 
Feb.  8.  Cement,  Saginaw,  Mich..  Feb.  B 
Feb.  8.  Elevator.  Boston,  Mass...  Feb.  B 
Feb.     9.  Stone     Chips     for     Road. 

Maryland    Jan.  29 

Adv.  Jan.  29.  Feb.  5. 
Feb.     9.  Port  Improvements,  Seat- 
tle. Wash Jan.  29 

Fl.  Rvs..  New  York,  N.  Y.  Jan.  29 
Locomotives       for       Sale, 

Panama    Jan.     1 

Adv.   Jan.    1. 

Stokers.   St.   Louis,  Mo...  Jan.  15 
Adv.   Jan.   15  to  Feb.   5. 
Steel    Sash    at    Hospital, 

Napanoch.  N.  T Jan.  29 

Adv.  Jan.  29 
Feb.   17.  Light       Standards,       Ma- 
comb. Ill Feb.     5 

Garbage.  Ashland.  O Feb.     5 

Garbage.  Fresno.  Cal.    . . .  Feb.     5 
Cement,    Etc.,   Greenfield, 

Iowa    Feb.     5 

Castings,   Etc..   Panama..  Jan.  15 

Adv.  Jan.  15. 
Boilers    In    Boat,    Cincin- 
nati,  Ohio    Feb.     5 

Adv.   Feb.   5. 
Counters.    Gates.     Etc., 

Poston.    M^ss Jan.  29 

Adv.  Jan.   29.   Feb.  5^ 
Maneuver   Boats.    Wheel- 
ing. W.  Va Feb    5 

Adv.  Feb.  5. 
Feb.   29.  Elevator,        Martinsburg, 

W.    Va Feb.     B 

>'!'r.    1.  Tower.    Honolulu.    T     H..  Jan.  22 
Apr.     1.  Memorial.  Fort  McHenry, 

(P.    O.    Baltimore.    Md.).  Nov.  20 

— ■ Grading.      Cincinnati, 

Ohio    Jan.     8 

Adv.  Jan.  8  to  22. 


r-oh. 
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10 

11 

Feb. 

11 

Feb. 

14 

Feb. 
Feb. 
Feb. 

18 
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21 

Feb. 

23 

Feb. 

23 

Feb. 

28 

Feb. 

29 

Bids  open  February  24.  1916. 

NOTICE  TO  CONTRACTORS 

OLEAN  FLOOD  ABATEMENT 

STATE  OP  NEW  YORK 

OFFICE  OF  SUPEniNTENDENT  OF 
PUBLIC  WORKS 

AlBANT,  N.  T. 

Sealed  proposals  will  be  received  by 
the  undersigned  at  his  offlce  In  the  Cap- 
itol at  Albany,  N.  T.,  until  twelve  o'clock 
noon  of  Thursday,  February  24th,  1918, 
at  which  place  and  hour  they  will  be 
publicly  opened  and  read: 

For  the  construction  of  dykes,  deepen- 
ing and  straightening;  channels,  building 
of  walls,  culverts,  etc.,  along  the  Alle- 
gany river  and  Olean  creek  at  or  near  the 
city  of  Olean,  N.  T.,  and  completing  the 
same  on  or  before  December  1st,  1916,  pur- 
suant to  the  provision  of  Chapter  717  of 
the  Laws  of  1915.  Contract  plans,  sheets 
1  to  23. 

The  attention  of  bidders  Is  particularly 
called  to  Paragraph  17  of  the  form  of 
contract,  in  which  the  contractor  must 
agree  to  compensate  the  Superintendent 
of  Public  Works  for  any  damages  which 
may  result  by  reason  of  the  failure  to 
complete  said  work  by  December  1st,  1916, 
which  damages  shall  be  deemed  to  be 
$50.00  per  day,  or  more,  as  the  case  may 
be.  Bids  for  the  work  will  be  received 
only  upon  this  condition. 

Plans  may  be  seen  and  detailed  specl- 
flcations,  engineer's  estimate  of  quantities, 
proposal  blanks,  form  of  contract  and 
bonds  required  and  other  information  for 
proposers  may  be  had  at  the  office  of  the 
Superintendent  of  Public  Works  at  Albany, 
N.  T. ;  at  the  office  of  the  Flood  Abate- 
ment Commission  at  Olean,  N.  T. ;  at  the 
office  of  the  Assistant  Superintendent  of 
Public  Works  for  the  Middle  Division  at 
Syracuse,  N.  T. ;  at  the  office  of  the  As- 
sistant Superintendent  of  Public  Works  for 
the  Western  Division  at  Rochester,  N.  T., 
and  at  the  canal  office,  &i;>aulding's  Ex- 
change, Buffalo,  N.  T. 

Copies  of  detailed  plans  may  be  ob- 
tained from  the  Superintendent  of  Public 
Works  at  Albany,  N.  T.,  upon  payment 
to  him  of  the  sum  of  $3.00  per  set. 

Monthly  estimates  will  be  paid  of  ninety 
percentum  (90  per  cent.)  of  the  work  done 
at  the  contract  price.  Every  proposal  for 
said  work  must  be  accompanied  by  a 
money  deposit  in  the  form  of  a  draft  or 
certified  check  upon  some  good  banking 
institution  in  good  credit  within  the  State, 
and  payable  at  sight  to  the  Superinten- 
dent of  Public  Works  for  ten  percentum 
(10  per  cent.)  of  the  amount  of  the  pro- 
poaal. 

The  person  whose  proposal  shall  be  ac- 
cepted will  be  required  to  execute  a  con- 
tract and  furnish  bonds  within  ten  days 
from  the  date  of  notice  of  award  delivered 
to  him  or  them  In  person  or  mailed  to  the 
address  given  In  the  proposal. 

Upon  execution  of  the  contract  and  ap- 
proval «f  bonds,  the  certified  check  or 
draft  will  be  returned  to  the  proposer  un- 
less the  same  shall  have  been  presented 
for  collection  prior  to  such  time,  in  which 
case  the  amount  of  the  deposit  will  be 
refunded  by  the  Superintendent  of  Public 
Works. 

The  deposits  of  bidders  other  than  the 
one  to  whom  the  award  of  contract  shall 
be  made  will  be  returned  Immediately 
after  the  award  has  been  made. 

The  amount  of  bond  required  for  faith- 
ful performance  will  be  ten  per  centum 
(10  per  cent.)  of  the  amount  of  the  esti- 
mated cost  of  the  work  according  to  the 
contract  price,  and  an  additional  bond, 
known  as  the  labor  bond,  in  the  sum  of 
ten  per  centum  (10  per  cent.)  of  the 
amount  of  the  estimated  coat  of  the  work 
according  to  the  contract  price,  will  be  re- 
quired as  security  that  the  contractor  will 
pay  in  full  at  least  once  in  each  month  all 
laborers  employed  by  him  upon  the  work 
specified  to  be  done  in  the  contract. 

In  the  event  that  more  than  one  surety 
company    is    offered    as    surety    on    said 


Official  Proposal  Announcements 

Price,  $2.40  an  inch. — Copy  can  be   received   until 
Thursday  10  a.  m.  for  issue  mailed  the  next  morning 


Superintendent  of  Public  Works,  Albany, 
N.  T.,  and  must  be  endorsed  on  the  envel- 
ope with  the  name  of  the  construction  for 
which  the  proposal  is  made. 

Award,  if  made,  will  be  made  to  the 
person  or  persons  whose  proposal  shall  be 
lowest  in  cost  for  doing  the  work,  and 
which  shall  comply  with  all  provisions  re- 
quired to  render  it  formal.  Before  any 
award  shall  be  made  the  lowest  bidder 
will  be  required  to  satisfy  the  Superin- 
tendent of  Public  Works  of  his  ability  to 
provide  suitable  equipment  and  materials 
for  the  proper  performance  of  the  worlc 

The  right  is  reserved  to  reject  all  pro- 
posals and  readvertlse  and  award  the 
contract  in  the  regular  manner  if  in  the 
judgment  of  the  undersigned  the  interests 
of  the  State  will  be  enhanced  thereby. 
W.  W.  WOTHERSPOON, 
Superintendent  of  Public  Works. 

January  24th,  1916. 

Bids  open  February  16,  1916. 

NOTICE  TO   CONTRACTORS. 

STATE  OF  NEW  YORK,  OFFICE 

OF  SUPERINTENDENT  OF 

PUBLIC  WORKS. 

ALBANY.    N.    Y. 

Sealed  proposals  will  be  received  by  the 
undersigned  at  his  office  in  the  Capitol  at 
Albany,   N.    Y.,   until    twelve  o'clock  noon 
of    Wednesday,     February     16,     1916,    at 
which  place  and  hour  they  will  be  publicly 
opened  and  read,  for  improving  the  New 
York  State  canals  pursuant  to  the  provis- 
ions of  Chapter  147  of  the  Laws  of  1903, 
and   of  the  acts   amendatory  thereof  and 
supplementary    thereto,    and    Chapter    570 
of  the  Laws  of  1915,  as  follows: 
1 
CONTRACT    NO.    46-B    (Revised). 
Erie    Canal — Section    7. 

For  completing  the  construction  of  lock, 
dam,  etc.,  at  May's  Point. 

Sheets  1  to  39  inclusive. 
2 
CONTRACT  NO.   122    (RevisedlL. 
Erie   Canal — Section    4. 

For  constructing  the  substructure, 
superstructure  and  approaches  of  a  high- 
way bridge  over  the  Mohawk  River  near 
Little  Fails,  at  about  Barge  Canal  Center 
Line  Station  4246 — 42.  Sheets  1  to  11 
Inclusive. 

3 
CONTRACT    No.    63-A. 
Erie  Canal — Section   9. 

For  completing  the  construction  of  the 
canal  from  the  west  line  of  Wayne  County 
to  the  east  end  of  Contract  No.  23-A,  at 
King's  Bend.  Length  12.22  miles.  Sheets 
1  to   18   inclusive. 

Plans  may  be  seen  and  detailed 
specifications,  engineer's  estimate  of 
quantities,  proposal  blanks,  form  of 
contract  and  bonds  required  and  other 
information  for  proposers  may  be  had  at 
the  office  of  the  Superintendent  of  Public 
Works,  at  Albany,  N.  Y. ;  at  the  office  of  the 
Assistant  Superintendent  of  Public  Works 
for  the  Middle  Division  at  Syracuse,  N.  Y. ; 
at  the  office  of  the  Assistant  Superintend- 
ent of  Public  Works  for  the  Western  Di- 
vision at  Rochester,  N.  Y.,  and  at  the 
canal  office,  Spaulding's  Exchange,  Buf- 
falo, N.  Y. 

Copies  of  detailed  plans  or  drawings 
may  be  obtained  from  the  State  Engineer 
and  Surveyor  at  Albany,  N.  Y.,  upon  pay- 
ment to  him  of  the  cost  of  producing  them. 

Monthly  estimates  will  be  paid  of  ninety 
per  centum  (90  per  cent.)  of  the  work  done 
at  the  contract  price.  Every  proposal  for 
said  work  must  be  accompanied  by  a 
money  deposit  in  the  form  of  a  draft  or 
certified    check   upon   some   good    banking 


in  good  credit  within  the  State  and  pay- 
able at  sight  to  the  Superintendent  of 
Public  Works  for  five  per  centum  (5  per 
cent.)  of  the  amount  of  the  proposal. 

The  person  whose  proposal  shall  be  ac- 
cepted will  be  required  to  execute  a  con- 
tract and  furnish  bonds  within  ten  days 
from  the  date  of  notice  of  award  de- 
livered to  him  or  them  in  person  or  mailed 
to  the  address  given  in  the  proposal. 

Upon  execution  of  the  contract  and  ap- 
proval of  bonds,  the  certified  check  or 
draft  will  be  returned  to  the  proposer 
unless  the  same  shall  have  been  presented 
for  collection  prior  to  such  time,  in  which 
case  the  amount  of  the  deposit  will  be  re- 
funded by  the  Superintendent  of  Public 
Works. 

The  deposits  of  bidders  other  than  the 
one  to  whom  the  award  of  contract  shall 
be  made  will  be  returned  immediately  after 
the  award  has  been  made. 

The  amount  of  bond  required  for  faith- 
ful performance  will  be  ten  per  centum 
(10  per  cent.)  of  the  amount  of  the  esti- 
mated cost  of  the  work  according  to  the 
contract  price,  and  an  additional  bond, 
known  as  the  labor  bond,  in  the  sum  of  ten 
per  centum  (10  per  cent.)  of  the  amount 
of  the  estimated  cost  of  the  work  accord- 
ing to  the  contract  price,  will  be  required 
as  security  that  the  contractor  will  pay 
in  full  at  least  once  in  each  month  all 
laborers  employed  by  him  upon  the  work 
specified  to  be  done  in  the  contract. 

In  the  event  that  more  than  one  surety 
company  is  offered  as  surety  on  said 
bonds,  co-insurance  only  will  be  accepted. 

Each  proposal  must  be  addressed  to  the 
Superintendent  of  Public  Works,  Albany, 
N.  Y.,  and  must  be  endorsed  on  the  en- 
velope with  the  name  of  the  construction 
for  which  the  proposal  is  made. 

Award,  if  made,  will  be  made  to  the  per- 
son or  persons  whose  proposal  shall  be 
lowest  in  cost  to  the  State  for  doing  the 
work,  and  which  shall  comply  with  all 
provisions  required  to  render  it  formal. 
Before  any  award  shall  be  made  the  lowest 
bidder  will  be  required  to  satisfy  the  Su- 
perintendent of  Public  Works  of  his  ability 
to  provide  suitable  equipment  and  ma- 
terials for  the  proper  performance  of  the 
work. 

The  right  Is  reserved  to  reject  all  pro- 
posals and  readvertlse  and  award  the  con- 
tract in  the  regular  manner  if.  In  the  Judg- 
ment of  the  undersigned,  the  Interests  of 
the  State  will  be  enhanced  thereby. 

W.  W.  WOTHERSPOON, 
Superintendent  of  Public  Works. 

January  17,  1916. 


Bids  open  February  15,  1916. 

BRONZE  GATE-VALVES 

Sealed  bids  will  be  received  by  the 
Board  of  Water  Supply,  at  its  offices, 
twenty-second  floor,  Municipal  Building, 
Park  Row,  Centre  and  Chambers  streets. 
New  York  City,  until  11  a.  m.,  on  Tues- 
day, February  15.  1916,  for  Contract  172, 
for  furnishing  and  delivering  bronze  gate- 
valves  for  the  City  tunnel  of  the  Catskill 
Aqueduct,  in  New  York  City. 

At  the  above  place  and  time  the  bids 
will  be  publicly  openud  and  read.  Pam- 
phlets containing  information  tor  bidders, 
and  contract  drawings  can  be  otained  at 
the  above  address,  at  the  office  of  the  Sec- 
retary, by  depositing  the  sum  of  ten  dol- 
lars ($10.00)  in  cash  or  its  equivalent  for 
each  pamphlet.  For  further  particulars 
apply  to  the  office  of  the  Principal  Assist- 
ant Engineer  at  the  above  address. 

CHARLES  STRAUSS,  President. 
CHARLES  N.  CHADWICX, 
JOHN  P.  GALVIN, 

Commissioners  of  the  Board 
of  Water  Supply. 


Bids  open  March  14.  1916. 

NOTICE   TO   CONTRACTORS. 

PASSAIC  VALLEY  SEWERAGE 
COMMISSIONERS 

NETWARK.  N.  J 

Notice  Is  hereby  given  that  the  Passaic 
Valley  Sewerage  Commissioners  have 
designated  Tuesday,  the  fourteenth  day 
of  March,  nineteen  hundred  and  sixteen, 
at  two  o'clock  in  the  afternoon,  as  the  time 
when  they  will  meet  at  their  usual  place 
of  meeting,  Essex  Building,  Clinton  Street. 
Newark,  New  Jersey,  to  receive  proposals 
in  writing,  for  constructing  a  part  of  Sec- 
tion 4  of  the  Outfall  Sewerage  Works,  con- 
sisting of  Sedimentation  Basins,  Effluent 
and  Intake  conduits,  and  all  appurtenant 
work — all  located  in  the  City  of  Newark. 
Essex  County,  New  Jersey. 

Particulars  that  may  enable  Contractors 
to  judge  of  the  character  of  the  work  are 
given  below: 

APPROXIMATE    QUANTITIES. 

Item  1." — Earth  excavation  and  refilling,  In 

trench,  for  effluent  and  intake  conduits, 

and  appurtenant  work,  including  regrad- 

ing    and    disposal    of    surplus    material, 

complete 2,720  Linear  Feet 

Item  2. — Earth  excavation  and  refilling  for 
sedimentation  basins,  Venturi  meter 
chamber,  and  all  other  structures,  ex- 
cavating for  and  maintaining  mosquito 
ditches;  and  all  other  excavations  save 
those  included  under  Item  1  ;  for  all  re- 
grading  and  disposal  of  surplus  ma- 
terial ;    and    for    all    appurtenant    work, 

etc Lump  Sum 

Item  3. — Rock  excavation  in  open  excava- 
tions     100  Cubic  Yards 

Item  4. — Concrete  masonry.  Class  A, 
1 :2  ;4,  with  Portland  cement, 

20,000  Cubic  Yards 

Item     5. — Concrete     masonry,     Class     B, 
1  ;2Vj  :5,  with  Portland  cement  mortar, 
"^  48,000  Cubic  Yards 

Item  6. — Boulder  concrete  masonry.  Class 

.    C,  with  Portland  cement, 

1,000  Cubic  Yards 

Item    7. — Brick    masonry,    with    Portland 

cement  mortar 200  Cubic  Yards 

Item  8. — Timber  piles,  in  place, 

200,000  Linear  Feet 

Item  9. — Steel  for  reinforcement,  etc..  In 
place    2,800,000  Pounds 

Item  10.— Broken  stone  road  surfacing, 

8,000  Sq.  Yards 

Item  11. — Surface  drains,  vitrified  pipe, 
complete,    in    place Lump  Sum 

Item  12.— Gallery  piping;  cast  iron  piping 
system  for  20  in.  sludge  and  6  in.  water 
mains,  and  4  in.  wrought  iron  air  main, 
including  all  valves,  specials,  connec- 
tions, etc.,  complete,  in  place .  Lump  Sum 

Item  13.— Sludge  main,  20  in.,  hub  and 
spigot,  cast  iron  pipe,  including  manhole 
pipes,  plug  drain  valves  and  specials, 
complete,  in  place Lump  Sum 

Item  14. — Gate  valves,  six  60  in.,  and  in- 
cluding all  60  in.  cast  iron  piping  in 
Venturi  meter  chamber  in  place,  com- 
plete     Lumpsum 

Item  15.— Sluice  gates,  twenty-four,  24  in. 
X  36  In.,  including  gate  hoists,  stem 
guides,  etc.,  in  place,  complet^e^^^  ^^^ 

Item  16.— Sluice  gates  for  effluent  control- 
ling house:  two,  5  ft.  x  10  ft.  and  four, 
6  ft.  X  8  ft.,  with  operating  mechanism, 
complete  and  in  place Lump  Sum 

Item  17. — Miscellaneous  iron  castings, 
such  as  floor  plates,  pressure  covers, 
stop  plank  grooves,  etc..  complete  and 
In  place 50,000  Pounds 

Item  18. — Air  compressors  in  administra- 
tion wing,  including  all  electric  wiring, 
piping,  etc.,  complete  and  ''"V^^^-g^^ 

Item  19. — Electric  wiring  and  lighting  sys- 
tem in  sedimentation  basin  galleries  and 
elsewhere,  complete  and  in  P'|^^^    gyn, 

Drawings,  form  of  contract  and  specifi- 
cations, and  blank  form  for  proposal,  may 
be  obtained  at  the  Commissioners'  office 
from  William  M.  Brown,  Chief  Engineer 

The  Commissioners  reserve  the  right  to 
reject  any  or  all  bids. 
PASSAIC    VALLEY    SEWERAGE    COJ^ 

MISSIONERS.  .  ^E 
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CONTRACTING  NEWS 


Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


THE  NEGOTIATIONS  for  the  settlement  of 
the  submarine  controversy  have  been  watched 
vidth  anxiety  during  the  past  week,  and  the 
successful  outcome  has  been  immediately  reflected 
in  increased  business  confidence  throughout  the 
country.  While  a  break  in  diplomatic  relations 
with  an  important  power  would  not  cause  any  im- 
mediate derangement  of  our  economic  structure, 
it  is  realized  on  all  sides  that  our  position  will 
be  much  stronger  if  this  country  can  remain  neu- 
tral in  the  present  war  without  sacrificing  its 
principles.  The  chances  of  our  being  able  to 
establish  mutually  profitable  trade  relations  with 
many  foreign  countries  are  greatly  improved  by 
our  continued  neutrality,  and  the  likelihood  of 
our  being  drawn  into  entangling  relations  which 
might  affect  our  foreign  commerce  unfavorably 
is  correspondingly  reduced. 

January  was  the  best  first  month  of  the  past 
three  years,  from  the  contractor's  point  of  view, 
according  to  summaries  of  building  and  engineer- 
ing operations  for  that  month  recently  published. 
In  the  territory  east  of  the  Missouri  River  and 
north  of  Mason  and  Dixon's  line,  which  a  year 
ago  reported  work  valued  at  $43,250,000  for  Janu- 
ary, the  construction  reported  for  this  year  is 
valued  at  $62,780,000.  The  reports  of  industrial 
corporations  for  the  year  ended  Dec.  31  given  out 
recently  in  considerable  numbers  on  the  New  York 
stock  exchange  show  extraordinary  profits  in 
spite  of  the  fact  that  business  expansion  was 
largely  limited  to  the  last  half  of  the  year.  Al- 
though manufacturers  of  export  products  are  not 
seeking  publicity,  press  reports  indicate  that  ad- 
ditions to  plants  of  this  character  all  over  the 
country  are  still  being  planned.  These  additions 
are  expected  to  prove  a  factor  in  the  structural 
steel  market. 

The  danger  of  a  labor  shortage  is  again  re- 
flected in  the  difficulty  which  the  Public  Employ- 
ment Bureau  of  New  York  City  has  had  recently 
in  filling  requests  for  factory  employees.  The 
bureau  reports  that  increasing  industrial  and 
railroad  demand  for  skilled  and  unskilled  workers 
in  the  Eastern  territory  has  reduced  i.he  supply 
to  a  minimum,  and  that  employment  even  in  the 
building  trades,  which  is  always  at  low  ebb  in 
the  winter,  is  much  better  than  last  year,  and  will 
continue  to  improve. 

Buildings 

The  activity  in  building  work  of  all  kinds  con- 
tinues to  be  marked.  A  $175,000  mill  building 
has  been  contracted  for  at  Philadelphia,  and  bids 
have  been  opened  in  the  same  city  for  a  high- 
school  building  to  cost  $436,000.  At  Columbus, 
Ohio,  a  $200,000  manufacturing  plant  and  a  $156,- 
000  automobile  warehouse  have  been  contracted 
for.  An  addition  to  an  automobile  plant  costing 
$100,000  has  been  contracted  for  at  Indianapolis. 
A  contract  for  erecting  a  rolling  mill  to  cost 
$125,000  has  been  awarded  at  Kalamazoo,  Mich. 
A  low  bid  of  $232,000  was  received  for  erecting 
a  club  house  in  Seattle.  Bids  are  desired  at  Mor- 
ristown,  N.  J.,  for  erecting  a  $243,000  high  school. 
A  contract  for  constructing  a  hospital  building 
to  cost  $130,000,  on  which  the  date  for  opening 
bids  has  been  extended  from  Jan.  31  to  Feb.  14,  is 
noted  at  San  Bernardino,  Cal. 


The  construction  of  a  $180,000  fire  headquarters 
is  to  be  recommended  at  Hartford,  Conn.  Plans 
have  been  prepared  in  New  York  City  for  a  $200,- 
000  loft  building,  and  plans  are  being  prepared 
in  Troy,  N.  Y.,  for  a  $100,000  Y.  W.  C.  A.  build- 
ing. A  $250,000  bank  building  has  been  planned 
at  Philadelphia.  The  erection  of  a  $250,000  ware- 
house is  proposed  at  Pittsburgh.  A  $250,000 
theater  is  to  be  built  at  Reading,  Pa.  It  is  re- 
ported that  a  $3,000,000  tin-plate  mill  will  be 
built  at  Baltimore.  Plans  are  prepared  for  a 
$1,000,000  building  to  housi^  the  Washington 
(D.  C.)  Athletic  Club.  It  is  reported  that  plans 
are  being  prepared  for  a  $3,500,000  sugar  refinery 
to  be  built  at  Savannah,  Ga.  It  is  reported  that 
a  $250,000  warehouse  is  to  be  contracted  for  soon 
at  Augusta,  Ga.  Plans  have  been  prepared  for 
a  $500,000  hotel  at  Cleveland.  Plans  are  being 
prepared  in  the  same  city  for  a  group  of  factory 
buildings  to  cost  $250,000.  A  contract  is  to  be 
let  soon  for  a  $160,000  high  school  at  Huntington, 
Ind.  The  erection  of  additional  college  buildings 
to  cost  $250,000  for  the  state  university  at  Madi- 
son, Wis.,  is  being  planned.  It  is  reported  that 
the  railroad  shops  of  the  Chicago,  Burlington  & 
Quincy  at  West  Burlington,  Iowa,  will  be  en- 
larged at  a  cost  of  $1,000,000.  A  $500,000  rail- 
road oflice  building  is  to  be  erected  at  St.  Paul. 
An  architect  has  been  selected  for  a  $300,000  hotel 
to  be  built  in  the  same  city.  A  contract  for  a 
$150,000  school  building  is  to  be  let  soon  at 
Eveleth,  Minn.  Seattle  has  sold  $304,000  school 
bonds. 

Bridges  and  Roads 

Contracts  on  the  Sunbury  (Pa.)  bridge  of  the 
Philadelphia  &  Reading  Railway  have  finally  been 
awarded  both  for  the  substructure  and  the  super- 
structure, which  are  reported  to  require  3000  tons 
of  steel.  A  contract  was  also  awarded  for  the 
bridge  at  Ashland,  Ky.,  requiring  the  same  ton- 
nage of  steel.  An  $83,000  bridge  has  been  con- 
tracted for  at  Rockford,  111.  Bids  are  desired  at 
Columbus,  Ohio,  for  considerable  bridge  work. 
The  construction  of  a  bridge  costing  $155,000  is 
to  be  contracted  for  March  9  at  La  Salle,  111. 
Bids  will  be  opened  Feb.  26  for  the  Central 
Avenue  Bridge  in  Kansas  City,  which  will  cost 
$500,000.  The  construction  of  a  $100,000  bridge 
is  proposed  at  Willoughby,  Ohio.  Preliminary 
steps  have  been  taken  to  build  a  $700,000  viaduct 
in  Cincinnati. 

An  $87,000  road  contract  has  been  awarded  at 
Cape  May,  N.  J.  Bids  have  been  received  at 
Baltimore  on  paving  work  to  cost  $130,000.  An 
increased  volume  of  road  work  on  which  bids  are 
desired  is  reported  in  this  week's  issue.  Among 
these  items  are:  58,000  sq.  yd.  of  paving  to  be 
let  Feb.  16,  and  %  mile  of  concrete  road  to  be 
let  Feb.  23,  at  Baltimore;  paving  work  to  cost 
$128,000  at  Parkersburg,  W.  Va.;  road  work  to 
cost  $150,000  at  Ravenna,  Ohio;  171  miles  of  road 
construction  to  be  let  in  nine  sections  at  Danville, 
111.;  and  50,000  sq.  yd.  of  paving  to  be  contracted 
for  Feb.  18  at  Denison,  Iowa. 

A  contract  is  to  be  let  in  the  spring  at  Hunting- 
ton, W.  Va.,  for  road  construction  to  cost  $250,000. 
Road  bonds  in  the  sum  of  $100,000  have  been  sold 
at  Jasper,  Tenn.     Paving  work  proposed  by  the 


city  of  New  Orleans  for  this  year  will  cost  $1,- 
423,000.  A  $300,000  road  bond  issue  has  been 
validated  at  La  Center,  Ky.  Macadam  roads  to 
cost  $125,000  will  be  contracted  for  about  April  1 
at  Hartford  City,  Ind.  South  Bend,  Ind.,  expects 
to  undertake  paving  work  costing  $210,000. 
County  road  bonds  in  the  sum  of  $150,000  have 
been  sold  at  Monroe,  Mich.  County  commissioners 
will  spend  $615,000  on  road  improvements  this 
summer  at  Duluth.  Paving  work  costing  $180,000 
is  contemplated  at  London,  Ont. 

Waterworks  and  Sewers 

Bids  have  been  received  at  Kenosha,  Wis.,  for 
a  waterworks  system  and  filtration  plant  to  cost 
$226,000.  Bids  totaling  $115,000  have  been  re- 
ceived for  constructing  a  filtration  plant  at  Osh- 
kosh.  Wis.  Bids  have  been  opened  by  Milwaukee 
for  two  sewer  sections  to  cost  $400,000.  Savan- 
nah, Ga.,  is  to  let  contracts  for  35  miles  of  sewer 
construction  on  March  6.  Bids  will  be  opened  for 
constructing  an  $80,000  storm  sewer  Feb.  17  at 
Houston,  Tex.  It  is  reported  that  sewer  work  to 
cost  $63,000  will  be  let  March  7  at  Billings,  Mont. 

The  sum  of  $150,000  has  been  voted  at  Bing- 
hamton,  N.  Y.,  for  constructing  an  intercepting 
sewer.  Revised  specifications  will  soon  be  ready 
for  the  $1,000,000  pipe  line  to  be  built  from  Brook- 
dale  to  Jersey  City,  N.  J.  Tampa,  Fla.,  is  to 
build  a  sewage-disposal  plant.  Waterworks  and 
sewer  extensions  planned  at  Poteau,  Okla.,  will 
cost  $60,000.  Preliminary  plans  for  increasing 
the  water  supply  of  Seattle  indicate  that  a  large 
amount  of  construction  work  will  be  necessary. 
The  city  engineer  of  Los  Angeles  has  been  in- 
structed to  prepare  plans  for  sewer  work  to  cost 
$2,500,000.  The  construction  of  sewers  costing 
$195,000  is  contemplated  at  London,  Ont. 

Miscellaneous 

Bids  have  been  opened  at  Albany,  N.  Y.,  on  two 
state  canal  sections  costing  $158,000  and  $385,000 
respectively.  Another  elevated  railroad  contract 
has  been  let  by  the  city  of  Philadelphia  at  $257,- 
000.  A  contract  for  constructing  35  miles  of 
second  track  for  the  Erie  Railroad  near  Chicago 
has  been  awarded.  Bids  are  desired  at  Boston 
for  an  additional  section  of  the  Dorchester  sub- 
way tunnel.  Bids  are  desired  by  the  U.  S.  Engi- 
neer Office  at  Milwaukee  for  a  reinforced-concrete 
breakwater  to  be  built  at  Racine  Harbor,  Wis. 
Ditch  work  to  cost  $105,000  is  to  be  let  Feb.  19  at 
Duluth.  Among  a  number  of  items  of  proposed 
railroad  and  interurban  trolley-line  construction 
noted  this  week  are  a  20-mile  line  to  cost  $300,- 
000  at  Birmingham,  Ala.,  a  52-mile  electric  line 
proposed  at  Eau  Claire,  Wis.,  260  miles  of  rail- 
road proposed  at  Eugene,  Ore.,  and  318  miles  of 
railroad  near  Topeka,  Kan.  Grade-crossing 
elimination  work  ordered  at  Far  Rockaway,  New 
York  City,  will  cost  $1,150,000.  New  York  City 
has  appropriated  $240,000  toward  the  $435,000 
needed  for  the  removal  of  Coenties  Reef  in  New 
York  harbor.  Estimates  for  a  rapid-transit  tun- 
nel proposed  at  Cincinnati  indicate  a  cost  of  be- 
tween $1,000,000  and  $2,000,000.  An  irrigation 
project  costing  $750,000  has  been  planned  at 
Atascadero,  Cal.  Harbor  improvements  to  cost 
$700,000  are  to  be  undertaken  at  Richmond,  Cal. 


WATERWORKS 


PROPOSED     WORK. 

East  Hartford,  Conn. — Commissioners 
of  the  Fire  District  engaged  James  H. 
Fuerts,  140  Nassau  Street,  New  York,  as 
consulting  engineer  for  tlie  water  plant. 
It  is  proposed  taking  Colebrook  Stream  in 
Glastonbury  as  an  addition  to  the  pres- 
ent water  supply. 

Cape  IVIay  Point,  N.  J. — Borough  has 
voted  $15,000  bonds  to  extend  water  works 
system. 

Dover,  N.  J. — The  increasing  of  the 
water  supply  is  under  consideration  by 
the   Council. 


Jersey  City,  N.  J. — Revised  specifica- 
tions for  the  proposed  pipe  line  between 
Brookdale  and  Jersey  City  about  com- 
pleted by  the  engineers  of  the  Water  De- 
partment. 

Lehlghton,  Pa,— C.  W.  Knight  &  Co.  of 
Rome,  N.  Y.,  estimate  constructing  a  mu- 
nicipal water  plant  at  $81,061.  Address 
Borough  Clerk. 

Pennsylvania. — Following  permits  have 
been  issued  for  water  works  by  Pennsyl- 
vania Department  of  Health  at  Harris- 
burg; 

Catawissa  (Catawissa  Water  Co.) — Re- 
quiring protection  of  springs. 

Conemaugh  Township,  Somerset  Co. 
(Jenner-Quemahoning  Coal  Co.) — Approv- 
ing plans  for  filtration;  requiring  detail 
plans  of  distributing  system  and  bacterio- 
logical analyses. 


Twin  Rocks,  Blacklick  Township,  Cam- 
bria Co.  (Marie  Water  Co.) — Approving 
new  spring  supply;  requiring  protection 
of  springs. 

Kittanning  (Armstrong  Water  Co.) — Ap- 
proving plans  for  modifications  at  filtra- 
tion plant;  requiring  revised  plans  of  dis- 
tributing system  within  four  months  and 
weekly  bacteriological  analyses. 

Morris  Knowles,  Oliver  Building  Pitts- 
burgh, is  engineer  for  water  works  im- 
provements at  Shepley,  Greensburg,  Phil- 
lipsburg  and  Franklin. 

Pittsburgh,  Pa. — Council  affirmed  an 
ordinance  granting  permission  to  Depart- 
ment of  Supplies  to  purchase  $100,000 
worth  of  water  meters  and  meter  fixtures. 

Brunswick,  Md. — City  has  applied  to 
Legislature  for  permission  to  issue  $75,- 
000  bonds  for  constructing  water  works. 


Bogalusa,  La. — Citizens  voted  resolution 
to  call  an  election  to  vote  on  $200,000  bonds 
to  purchase  existing  water  works  and  sew- 
erage systems  from  Great  Southern  Lum- 
ber Company  at  $91,000  and  also  to  make 
school  and  road  improvements  and  erect 
county  Jail. 

Newburg  Heights  (P.  o.  Newburg), 
Ohio.— Bonds  for  $12,198  will  be  sold  plb 
19  by  J.  A.  Fitzgerald,  City  Clk.  for 
water  mains  m  E.  Forty-ninth  Street. 

St.  Paul,  Minn.— New  bids  asked  for 
furnishing  meters.  Estimated  cost  $25,000 
G.  O.  House,  General  Supt.,  Water  Dept.' 

Oskaloosa,  Kan.— City  Council  is  con- 
sidenng  municipal  water  works. 

.^t^^,.^°'''^^"'  S-,D'-City  is  considering 
wateV  worlds.''"   *'^'=""''    ^'^^^    P'*"'   ^"^ 


60 


ENGINEERING     RECORD 


Vol.  73,  No.  7 


Hamilton,  Mont. — B3ection  to  be  held  in 
April  to  vote  $70,000  bonds  to  construct 
water  works.  Sawyer  Brothers.  Spokane, 
Wash.,  Designing  Engineers.  George  A. 
Ruse,   City  Clerk. 

Jefferson  City,  Mo. — Chester  &  Fleming, 
Pittsburgh.  Pa.,  engaged  to  prepare  plans 
and  speciheations  for  an  elevated  tank  of 
50,000  gals,  capacity  to  be  installed  m 
connection   with    the    local   water   supply. 

Lampasas,  Tex. — See  "Hydraulic  Con- 
struction and  River  Improvement." 

Poteau,  Okla.  —  Benham  Engineering 
Co.,  Oklahoma  City,  engaged  to  prepare 
plans  for  a  larger  and  new  water  supply, 
also  for  water  works  extensions  sewer 
extensions  and  sewage  treatment  plant. 
Cost  J60.000.  Dan  W.  Patton,  Mayor; 
M.  X.   Beard,  City  Clerk. 

Everett,  Wash. — Water  bonds  for  $1,- 
700,000  will  be  sold  March  1  by  Louis 
Lesh,    City    Clk. 

Seattle,  Wash.— Fire  Chief  Frank  L. 
Stetson,  in  his  annual  report,  recommends 
a  high  pressure  water  system  for  Are 
purposes  in  the  business  and  industrial 
districts  of  the  city,  supplied  primarily 
from  Cedar  River  water  mains,  secondly 
from  Lake  Union  and,  in  case  of  emer- 
gency, with  salt  water  from  Elliott  Bay. 
Cost  estimated  at  $1,000,000.  Plans  pro- 
vide for  a  network  of  12-in.  mains  on 
First,  Second.  Third  and  Fourth  Avenues, 
connected  with  high  pressure  hydrants 
and  laterals  on  every  other  street  between 
Pine  and  Walker  Streets  from  Fourth 
Avenue  and  EHliott  Bay  for  fire  boats 
and  salt  water  connections;  also  con- 
struction of  20-in.  main  from  fire  reser- 
voir in  Volunteer  Park  along  Thirteenth 
Avenue  to  Denny  Way,  along  Denny  Way 
to  Virginia,  along  Virginia  to  Minor  Ave- 
nue, with  a  connection  of  same  size  ex- 
tending from  there  to  the  city's  steam 
lighting  plant  on  Lake  Union,  where  three 
electrically  driven  turbine  pressure  pumps 
will   be   installed. 

Preliminary  plans  of  A.  H.  Dimock,  City 
Engr.,  for  increasing  the  city  water  sup- 
ply Include  acquisition  of  Swan  Lake  for 
auxiliary  storage  purposes,  with  a  capac- 
ity of  4,300,000,000  gals.,  by  the  construc- 
tion of  a  15-ft.  dam  at  the  outlet,  the 
construction  of  a  concrete  aqueduct  from 
Swan  Lake  to  Molasses  Creek,  a  distance 
of  two  miles,  and  a  steel  pipe  line  from 
Molasses  Creek  to  the  city,  a  new  reser- 
voir to  be  built  in  West  Seattle  and  Lin- 
coln Park  and  an  addition  to  the  Volun- 
teer Park  container. 

Oxnard,  Cal. — Conejo  Mutual  Water  Co. 
incorporated  with  Sherman  Stevens  of 
Tustin  and  P.  R.  Reynolds  of  Santa  Ana 
and  others  for  the  purpose  of  acquiring 
wells,  engines  and  pipe  lines  to  supply 
water  for  domestic  and  irrigation  pur- 
poses in  Santa  Rosa  Valley. 

Santa  Maria,  Cal. — EHection  to  be  held 
Feb.  26  to  vote  $72,000  bonds  to  purchase 
and  improve  the  Domestic  Water  Co.'s 
system. 

Oatman,  Ariz. — Mohave-Oatman  Water 
Co.,  organized  with  Daniel  CahlU,  Pres. 
and  D.  L.  May  hew.  Secy,  and  Treas.,  for 
the  purpose  of  constructing  water  works 
for  Oatman. 

Pocatello,  Idaho. — City  has  filed  with 
Public  Utilities  Commission  at  Boise  a 
certificate  of  necessity  and  convenience 
for  construction  of  a  municipal  water 
works  system. 

London,  Ont. — Contract  soon  to  be  let 
for  c.-i.  pipe,  4  and  to  12  in.,  various  gate 
valves,  stop  cocks,  valve  chambers,  etc. 
F.  W.  Peart,  Chief  Draftsman,  Public 
Utilities   Commission. 

North  Vancouver,  B.  C— Nothing  very 
definite  done  about  construction  of  water 
works  in  east  end  of  district  between  Sey- 
mour River  and  north  arm  of  Burrard 
Inlet  and  costing  $18,388.  John  McCready, 
Acting  District  Engineer. 

BIOS     DESIRED. 

North  Collins,  N.  Y.— Until  Feb.  23  by 
Board  Village  Trustees  for  constructing 
water  works,  advertised  in  Engineering 
Record.  J.  F.  Witmer  Co.,  Engineers, 
Dun  Building,  Buffalo. 

New  Bern,  N.  C— Until  March  6  by  F. 
F.  Patterson,  City  Clerk,  for  furnishing 
material  and  sinking  a  well  the  first  100 
ft.  depth  not  less  than  24  In.  in  diam.  and 
remaining  depth  not  less  than  12  in. 
diam.,  capacity  not  less  than  3000  gals, 
per  minute;  also  same  time  for  an  elec- 
tric motor  or  steam  driven  pump  for  use 
with  this  well.  Advertised  in  Engineer- 
ing p.ecord. 

Columbia,  Ind. — Reported  desired  until 
Feb.  14  for  improving  water  works. 
George  Rader,  City  Engr. 

St.  Paul,  Minn,— Until  Feb.  21  by  Au- 
gust Hohenstein,  Purchasing  Agent,  for 
2435  disc  type  water  meters,  %,  %.  1  in., 
1%,  1%  and  2  in.,  as  required  by  the 
Bureau  of  Water  during  1916. 

Bayard,  Neb. — Until  March  1  by  George 
H.  Cronetta,  City  Clerk,  for  constructing 
municipal  water  works  to  cost  $12,000. 
Selzer  &  Finley,  Engineers,  ScottsblufI, 
Neb. 

Lander.  Wyo. — Reported  desired  until 
Feb  15  by  Town  Council  for  improving 
water  system.     F.  B.  Gilbert,  Town  Clk. 


Kansas  City,  Mo.— Until  Feb.  16,  by  J.. 
P.  Langan,  City  Purchasing  Agent,  for 
300  fire  hydrants  delivered  at  railroad 
depot. 

Fort  Bliss,  Tex.— Until  March  8  by 
Depot  Quartermaster.  El  Paso,  for  con- 
structing pumping  station  and  water  pipe 
lines  at  Fort  Bliss,  advertised  in  Engi- 
neering Record. 

Colvllle,  Wash. — Reported  desired  until 
March  1  by  City  Clerk  for  constructing 
three  mile  10  and  12-in.  pipe  and  con- 
crete reservoir  and  dam.  Probable  cost 
$20,000. 

Delano,  Cal.— By  J.  H.  Ogle,  Box  82, 
supplies  for  constructing  water  works. 

San  Diego,  Cal. — By  City  Manager  for 
pipe  required  for  the  construction  of  the 
pipe  line  from  Upper  Otay  reservoir  to 
Lower  Otay  intake  to  city  approximately 
18  miles. 

PRICES     AND     LETTINGS. 
iflndicates  award  of  contract. 

■I^Erle,  Pa. — Contract  awarded  R.  ■  D. 
Wood  &  Co.  of  Philadelphia  for  73  valves 
and  boxes  at  $1,390.  No  action  taken  yet 
of  bids  received  for  175  meters. 

Kenosha,  Wis. — Lowest  bids  opened  Jan. 
29  by  Water  Works  Comrs.  for  construct- 
ing water  works  submitted  by  Klug  & 
Smith  of  Milwaukee  at  $144,500  for  pump- 
ing plant  and  equipment,  and  New  York 
Continental  Jewell  Filtration  Co.,  15  Broad 
Street,  New  York,  for  filtration  plant  at 
$85,300  concrete  roof  and  $85,500  tile  roof. 

Oshkosh,  Wis. — Following  are  lowest 
bids  opened  Jan.  31  by  Board  Public 
Works  for  constructing  the  filtration 
plant:  Larsen  Construction  Co.,  Osh- 
kosh, $55,500.  for  a  6,000,000-gal.  filter  or 
$75,000  for  an  8,000,000-gal.,  $11,800  on 
cover  to  reservoir;  Roberts  Filter  Manu- 
facturing Co..  Darby,  Pa.,  $40,000  on  filter 
appliances  and  accessories:  Wausau  Iron 
Works.  Wausau,  $7,950  on  elevated  tank; 
total,    $115,250. 

-A-Los  Angeles,  Cal. — Contracts  for  gate 
valves  for  Water  Works  Dist.  No.  3 
awarded  A.  H.  Busch  Company  for  6,  8 
and  12  in  and  to  Water  Works  Sunply 
Company  for  16,  22  and  30  in. 


»  .Mill  aCreel*,  ■fflp^nsbip,    Eria    Co.    (Erie 
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SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED     WORK. 

Bridgeport,  Conn. — Election  to  be  held  in 
March  or  April  to  vote  on  issuing  $2,275,- 
000  bonds  to  be  used  as  follows:  $300,000 
for  new  schools;  $500,000  for  street  pav- 
ing; $500,000  tor  sewer  construction;  $75,- 
000  for  addition  to  police  and  charities 
building;  $125,000  for  building  for  police 
and  fire  department;  $275,000  for  park  ex- 
tensions; $250,000  for  street  extensions, 
and  $225,000  for  bridges  and  land  damages. 

Meriden.  Conn. — Common  Council  has 
authorized  construction  of  3293  ft.  of 
sewer  in  three  streets. 

BInghamton,  N.  Y. — City  Council  voted 
to  issue  $150,000  bonds  for  constructing 
,Sectlon  No.  1  intercepting  sewer  in  con- 
nection with  the  sewage  disposal  plant. 
George  L.  Robinson,  Engineer,  37  E. 
Twenty-eighth  Street,  New  York;  Earl 
Weller,  City  Engineer. 

Orlskany,  N.  Y. — Plans  prepared  by  A. 
M.  Scripture  of  New  Hartford  for  the  pro- 
posed sewer  system  and  disposal  plant 
have  been  accepted  by  the  Village  Board; 
cost  $32,000.  Election  will  probaly  be  held 
In  March  on  question  of  constructing 
same. 

Watertown,  N.  Y. — Common  Council 
voted  to  construct  sanitary  sewers  in 
Lawrence,  Cadwell  and  Sill  Streets.  E. 
W.  Sayles,  City  Engineer. 

New  Brunswick,  N.  J. — Lederle  &  Pro- 
vost, 39  West  Thirty-eighth  Street,  New 
York,  N.  Y.,  are  engineers  for  the  sew- 
age disposal  plant  to  be  constructed  at 
Rockefeller  Institute  near  New  Brunswick. 

North  Arlington,  N.  J. — Borough  Coun- 
cil has  appointed  a  committee,  of  which 
John  R.  O'Connor  is  chairman,  to  make 
a  survey  preliminary  to  the  installation 
of  the  sewer  system  to  connect  with  the 
Passaic  Valley  trunk  sewer.  Robert 
Watson  of  Rutherford  has  prepared  a 
profile  of  the  project. 

Monongahela  City,  Pa.  —  Chester  .  & 
Fleming,  Pittsburgh,  engaged  to  make  an 
Investigation  and  study  of  the  Intercept- 
ing sewers  and  partial  disposal  works  for 
the   municipal  sewer   system. 

Pennsylvania.  —  Following  permits  for 
sewerage  have  been  issued  by  the  Penn- 
sylvania Department   of  Health. 

Prospect  Park  Borough,  Delaware  Co. — 
Withholding  approval  of  proposed  sewer 
extensions  pending  compliance  with  a 
previous  permit. 

Corry  City — Granting  extension  of  time; 
requiring  partial  treatment  of  sewage  In 
one  year  and  complete  treatment  In  three 
years.  Plans  have  been  previously  ap- 
proved. 

Erie  City— Granting  eight  months'  ex- 
tension of  time  for  the  discharge  of  un- 
treated sewage. 


extension  of  tirne;  requiring  plans  for 
sewage   treatment. 

Philadelphia  City — Approving  plans  for 
relocation  of  sewers  to  provide  for  City 
Transit  subway  construction. 

Sayre  Borough  —  Approving  minor 
changes  in  previously  approved  sewer 
plans  and  granting  an  extension  of  time; 
requiring  plans  for  sewage  treatment  to 
be   submitted   by   July    1,    1916. 

Philadelphia  City— Approving  construc- 
tion of  lateral  sewer  extension. 

Philadelphia  City — Approvin"  construc- 
tion  of  various  lateral   sewer  extensions. 

Willlamsport  City — Approving  plans  for 
lateral  sewer  extensions  and  granting  one 
year's  extension  of  time  for  discharge  of 
untreated  sewage;  requiring  plans  for 
interception  and  treatment  within  six 
months. 

Philadelphia,  Pa. — Lower  Merion  Town- 
ship  plans   issuing   $40,000   sewer   bonds. 

Pittsburgh,  Pa.  —  See  "Paving  and 
Roads." 

Slippery  Rock,  Pa. — Plans  for  sewage 
disposal  plant  prepared  by  Morris 
Knowles,  Oliver  Building,   Pittsburgh. 

Wheatland,  Pa. — Morris  Knowles,  Pitts- 
burgh, Pa.,  engineer  for  sewer  disposal 
plant. 

Willlamsport,  Pa. — Council  passed  reso- 
lution authorizing  City  Engineer  to  in- 
vestigate means  of  procuring  sewage  dis- 
posal plant. 

WIndber,  Pa. — Council  considering  es- 
tablishing modern  sewage  disposal  plant 
and  improving  present   sewerage   system. 

Salisbury,  Md. — Hazen,  Whipple  &  Frai- 
ler, 30  B.  Forty-second  Street,  New  York, 
engaged  to  make  a  survey  of  the  city  pre- 
paratory to  extending  sewerage  system. 

Suffolk,  Va. — Road  and  Sewer  improve- 
ments costing  $70,000  to  be  carried  out 
this  spring.     R.  H.   Brinkley,  City  Engr. 

Greensboro,  N.  C. — Sewer  bonds  for 
$75,000  will  be  sold  Feb.  17  by  city.  T.  J. 
Murphy,  Mayor. 

Tampa,    Fla Contract    will    be    let    in 

about  two  months  for  constructing  a  sew- 
age disposal  plant.  Address  P.  G.  Ekman, 
Engineer  in  charge,  606  Selnea  Avenue, 
Tampa. 

Bogalusa,  La. — See  "Water  Works." 

Louisville,  Ky. — Ernest  Kettlg,  Super- 
intendent of  Parks,  has  submitted  a  re- 
port to  Board  of  Park  Commissioners  to 
establish  a  sewerage  system  in  Southern 
Parkway  at  a  cost  of  $10,000  and  resur- 
face the  parkway  with  macadam  at  a 
cost   of   $21,000. 

Toledo,  Ohio, — Agreement  has  been 
reached  between  the  city  and  the  New 
York  Central  R.  R.  whereby  the  railroad 
company  will  pay  65  per  cent  of  the  cost 
of  draining  property  adjoining  the  Haw- 
ley   Street   subway. 

Vermillion,  Ohio.  —  Morris  Knowles, 
Oliver  Building,  Pittsburgh,  Pa.,  is  engi- 
neer for  sewage  disposal  plant. 

Youngstown,  Ohio. — The  State  Board  of 
Healtli  has  recommended  that  the  city 
construct  a  sewage  disposal  plant. 

Logansport,  Ind. — Plans  and  specifica- 
tions to  be  prepared  at  once  by  H.  H. 
Thompson,  City  Engineer,  for  trunk  line 
sanitary  sewer  for  the  southeast  section 
of  the  city. 

St.  Paul,  Minn.— City  Council  has  or- 
dered construction  of  storm  water  and 
sanitary  sewers  on  various  streets  esti- 
mated to  cost  $26,685,  and  also  for  grad- 
ing various  streets  at  an  estimated  cost 
of  $22,760. 

Atchison,  Kan — City  is  considering  the 
construction  of  Sewer  District  No.  8,  re- 
quiring about  5585  ft.  10  to  36  in.  pipe, 
24  manholes,  etc.  Frank  Altman,  City 
Engineer. 

Washington  Springs,  S.  D. — Citizens 
voted  $12,000  bonds  for  constructing  a 
sewerage  system.     Address  City  Clerk. 

Manhattan,  Mont. — Council  is  reported 
to  have  approved  plans  for  sewer  system 
covering  city  as  prepared  by  Billings  En- 
gineering &  Construction   Co.  of  Billings. 

Corslcana.  Tex. — Attorney  General  has 
approved    $20,000   sewer   extension   bonds. 

El  Paso,  Tex. — Reported  a  system  of 
storm  sewers  to  be  constructed  this  year, 
.\ddress  City  Clerk. 

Houston,  Tex. — Reported  contract  soon 
to  be  let  for  constructing  storm  sewer  in 
Euclid  Avenue,  to  cost  approximately 
$270,000. 

Muskogee,  Okla. — It  Is  proposed  to 
construct  an  outfall  sewer  to  Arkansas 
River  to  be  about  12,000  ft.  15  and  18-in, 
pipe  and  cost  $22,000.  E.  F.  Petersen, 
City  Engr. 

Muskogee,  Okla, — City  Council,  Feb.  15, 
will  sell  $25,000  sewer  bonds.  Address  City 
Clerk. 

Los  Angeles,  Cal. — Homer  Hamlin,  City 
Engineer,  instructed  to  prepare  plans  for 
a  $2,000,000  storm  drain  for  West  Jeffer- 
son Street  district  and  $500,000  storm 
drains  for  northwest  section  and  In  Leon- 
ard Street  in  east  section. 

City  Council  has  authorized  repairs  to 
main  outfall  sewer  estimated  by  Homer 
Hamlin,  City  Engineer,   to  cost  $32,190. 


Globe,  Ariz. — City  Council  voted  to  con- 
struct   sewer  system.     Ralph  Smith,  City 

Engineer. 

Rexburg,  Idaho. — City  Council  reported 
engaged  Cotton  &  Wjison,  Idaho  Falls,  to 
prepare    plans    for    the    municipal    sewer 

system. 

London,  Ont. — Sanitary  sewers  costing 
?-75,000  and  storm  water  sewers  costing 
$120,000  are  contemplated.  J.  A.  Bragien, 
City  Engineer. 

New  Westminster,  B.  C. — City.  Council 
is  planning  improvements  to  the  sewer 
system,   including  extensions. 

BIDS     DESIRED. 

Hartford  Conn.— Until  Feb.  15  by  Bd. 
Contract  &  Supply  for  furnishing  and 
erecting  two  12-in.  centrifugal  sewage 
pumps  for  Sheldon  Street  pumping  sta- 
tion.    R.  N.  Clark,  City  Engr. 

New  York,  N.  Y.— Until  Feb.  17,  by 
Douglas  Mathewson,  Pres.  Bronx  Borough, 
for  constructing  sewers  and  appurte- 
nances in  portions  of  Sacket  Avenue, 
Colden,  Van  Nest  Avenue,  and  other 
streets,  in  all  about  573  lin.  ft.,  3  ft.  x  3 
in.,  and  263  lin.  ft.  2  ft.  x  9  in.,  concrete 
sewer,  12,701  ft.  12  to  30  in.  vitr.  pipe 
sewer,  5  M  ft.  sheeting,  receiving  basins, 
manholes,   etc.      Security   $35,000. 

Camden,  N,  J. — Reported  desired  until 
Feb.  21  for  inlets  sewer  pipe,  manholes 
and  other  material  for  year  1916.  A.  B. 
Sparks,  Chmn.  Highway  Co. 

Montclair,  N.  J,— Until  Feb.  28  by  Harry 
Trippett,  Town  Clerk,  for  constructing  a 
storm  sewer  in  Church  Street,  advertised 
in  Engineering  Record. 

Savannah,  Ga.  —  Until  March  6  by 
Mayor  and  Aldermen  for  furnishing  ma- 
terial and  constructing  certain  sanitary 
and  storm  water  sewers,  advertised  in 
Kngineering  Record.  E.  R.  Conant,  Chief 
Engineer;  Thomas  Halligan,  Clerk  of 
Council. 

West  Palm  Beach,  Fla. — See    "Hydraulic 

and  liiver  improvements. 

Brewster,  Ohio. — Until  Feb.  19  by  L.  S. 
Lash,  Village  Clk.,  for  furnisiiing  material 
and  constructing  sewer  extension  and 
sewage  disposal  plant.  W.  J.  Sherman 
Co.,  Engrs.,  615  Nasby  Building,  Toledo. 

Billings,  Mont. — Reported  desired  until 
March  7  for  constructing  storm  water 
sewer  system.  Probable  cost  $63,000.  E. 
M.  Sneckenberger,  City  Engr. 

Keota,  Iowa, — Reported  desired  until 
Feb.  16  by  W.  F.  Stouet,  City  Clk.,  for  ap- 
proximately IVi  miles  8  to  10-in  sanitary 
sewers,  manholes,  flush  tanks,  etc. 

Kansas  City,  Mo. — Until  Feb.  15,  by 
Board  Public  Works  (Edw.  F.  Webster, 
Acting  Secy.)  for  constructing  sewers  In 
Dist.  346,  Sewer  Div.   No.   4. 

Houston,  Tex.— Until  Feb.  17  by  E.  B. 
Barney,  City  Secretary,  for  constructing 
the  Hill  Street  storm  sewer  system;  esti- 
mated cost  $80,000. 

El  Centro,  Cal. — Until  Feb.  16,  by  L. 
Northcutt,  City  Clerk,  for  four  concrete 
septic  tanks  each  about  40  x  20  ft.,  cost 
about  $25,000.  Olmsted  &  Gillelen,  Engi- 
neers, 1112  Hollingsworth  Building,  Los 
Angeles. 

PRICES     AND     LETTINGS. 

■tclndicates  award  of  contract. 

^Boston,  Mass. — Contract  for  construct- 
ing sewers  in  Frankfort  Street  and  Nep- 
tune Road  (bids  opened  January  25) 
awarded  James  J.  Coughlan  Co.,  43  Tre- 
mont  Street,  at  $32,886. 

♦Cincinnati,  Ohio. — Contract  for  water 
and  sewer  connections  on  newly  paved 
streets  awarded  Hollander  Plumbing  Co., 
Cincinnati,  at  $12,610. 

-^Cleveland,  Ohio. — Contracts  awarded 
by  Service  Director  Alex.  Bernstein  for 
brick  sewer  in  Prospect  Avenue  from 
PJast  Twenty-second  to  E.  Fortieth  Street, 
as  follows:  To  Gawne  Construction  Com- 
pany, from  East  Twenty-second  to  East 
Thirtieth  Street,  at  $19,068,  and  to  Manson 
Company,  from  East  Thirtieth  to  East 
Fortieth  Street,  at  $25,104.  Their  unit 
figures  are  as  follows:  Gawne  Construc- 
tion Company,  East  Twenty-second  to 
East  Thirtieth  Street,  430  lin.  ft.  4  ft.  3 
in.  X  3  ft.  4  in.,  $9.35;  340  lin.  ft.  3  ft.  9  in. 
x  3  ft.,  $S.20;  340  lin.  ft.  4  ft.  3  in.  x  3  ft. 
6  in.,  $7.15;  680  lin.  ft.  2  ft.  9  in.  X 
2  ft.  3  in.;  $6.15;  remodeling  bulkhead 
and  making  connections  with  Prospect 
Avenue  sewer,  $15;  remodeling  bukhead 
in  East  Twenty-second  Street  sewer,  $15; 
making  connection  with  East  Thirtieth 
Street  sewer,  $15;  750  lin.  ft.  curb  connec- 
tions to  curb  line,  $1.60;  750  lin.  ft.  curb 
connections  to  car  tracks,  $1.50;  310  lin. 
ft.  24-ln.  D.  S.  pipe  sewer,  $3.39;  6  man- 
holes, $40;  etc.  Manson  Company,  Thir- 
tieth to  Fortieth  streets:  72  lin.  ft.  3  ft. 
9  in.  X  3  ft.,  $9.92;  610  lin.  ft.  4  ft.  3  In.  x 
2  ft.  6  in.,  $7.18;  340  lin.  ft.  2  ft.  9  In.  X 
2  ft.  3  in.,  $6.37;  one  connection  with  east 
Thirtieth  Street  sewer,  $20;  one  connec- 
tion with  East  Fortieth  Street  sewer,  $20; 
1000  ft.  10  in.  curb  connection  to  curb 
line,  $1.50;  1.000  ft.  10  In.  curb  connection 
to  car  tracks,  $1.67;  15.000  sq.  ft.  p.ave- 
ment  taken  up,  2  cts. ;  650  lin.  ft.  24-in. 
D.  S.  sewer  pipe,  $3.60;  300  ft.  20-in.  D.S. 
sewer  pipe,  $3.05;  eight  manholes,  $55; 
etc. 
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*Elgln,  III. — Contract  awarded  by  F.  H. 
Whlpp,  State  Supervisor  Board  of  Ad- 
ministration, Springfield,  to  Logan  & 
Giertz  Construction  Co.,  Elgin,  for  con- 
structing a  sewage  treating  plant  and  an 
intercepting  sewer  at  the  Elgin  State 
Hospital  at  about  $8,952. 

i^MMwaukee,  Wis. — Following  are  four 
lowest  bids  opened  Feb.  3  by  Sewerage 
Commission  as  follows:  ■ 

Contract  19 — Constructing  one  regulat- 
ing and  by  pass  chamber,  two  concrete 
drop  sh^ifls  approximately  14  ft.  deep,  out- 
side diameter  70  ft.  deep  each,  etc.:  West- 
ern Foundation  Company,  St.  Paul,  $192,- 
SOO  (awarded  contract);  Chas.  A.  Haskin. 
Bostipn,  Mass.,  $254,000;  O'Brien  &  Jack- 
son, Milwaukee,  Wis.,  $267,740,  and 
Thomas-Harmon  Company,  St.  Ix)uis, 
Mo.,  $299,202. 

•^•Contract  No.  18 — Building  approxi- 
mately 3660-  ft.  combined  sewer,  consist- 
ing of  60  in.  c. -i.  pipe,  and  4  ft.  1  in.  x 
5  ft.  8  in.  remforced  concrete  conduit, 
1630  lin.  ft.  12  to  24-in.  terra  cotta  pipe 
sewer  manholes,  etc.:  Jennings  &  Ross, 
Ltd.,  Toronto,  Ont.,  $206,529  (awarded 
contract) ;  James  Kennedy,  Fargo,  N.  D.. 
$213,416;  P.  H.  Nakielski,  Milwaukee, 
$221,193;  Herman  Hohensee.  Milwaukee, 
$256,096. 


BRIDGES 


PROPOSED     WORK. 

Hartford,  Conn. — City  Council  consider- 
ing constructing  a  highway  bridge  over 
Park  River;  cost  about  18,000. 

New  Haven,  Conn. — Public  Utilities 
Commission  has  given  permission  to  New 
York,  New  Haven  &  Hartford  R.  R.  (Ed- 
ward Gagel,  Chief  Engr.,  New  Haven)  to 
reconstruct  the  bridge  over  the  School- 
house  crossing  at  Old  Saybrook.  Bridge 
will  be  63  ft.  long,  24  ft.  wide,  of  steel 
with  wooden  flooring.  The  company  has 
also  applied  for  permission  to  reconstruct 
the  four  other  bridges  in  town  of  Say- 
brook. 

Watertown,  N,  Y. — Board  Public  Works 
decided  to  construct  a  bridge  across  Black 
River  at  Van  Duzee  Street  estimated  to 
cost  $25,000.     E.  W.  Sayles,  City  Engr. 

Wllkesbarre,  Pa. — The  bridge  at  Market 
Street  across  Susquehanna  River,  which 
is  to  replace  present  bridge,  is  to  be  con- 
structed by  the  county.  Address  Fuller 
Hendershot,  County  Comptroller. 

New/    Orleans,    La. — Work  proposed   by 

the    city    for    1916    includes  bridges    and 

buildings  costing  $300,000  and  paving 
$1,423,177, 

Cincinnati,  Ohio. — City  Council  taking 
preliminary  steps  to  construct  the  Delta 
Avenue  viaduct  by  authorizing  the  sale 
of  all  buildings  on  land  appropriated  for 
the  viaduct.  The  viaduct  is  to  be  of  con- 
crete and  cost  $702,000  and  will  eliminate 
the  Pennsylvania  crossing  at  that  point. 
Specifications  being  prepared  by  Asst. 
City  Engineer  Frank  L.  Haschig,  in  charge 
of  the  bridge  division  of  the  Department 
of  Public  Works.  Contract  soon  to  be 
let. 

Cleveland,      Ohio Mayor      Harry      L. 

Davis  has  signed  the  Council's  resolution 
granting  permission  to  the  County  Com- 
missioners to  construct  a  subway  ap- 
proach to  Detroit-Superior  high  level 
bridge  at  Superior  Avenue  Northwest, 
Detroit  Avenue  Northwest  and  West 
Twenty-fifth  Street.  The  County  Com- 
missioners will  the  end  of  February  vote 
$50,000  bonds  for  this  work.  William  A. 
Stlnchcomb,   County   Engineer. 

Hamilton,  Ohio. — Surveys  being  made 
for  constructing  bridge  over  Seven  Mile 
Creek;  cost  about  $12,000.  Address  Coun- 
ty aerk. 

Willoughby,  Ohio. — Maple  Grove  Grange 
members  petitioned  Lake  County  Com- 
missioners at  Painesville  to  construct  a 
semi-high  level  bridge  over  Chagrin  River 
at  Willoughby,  costing  $100,000. 

Youngstovi/n,  Ohio. — Bridge  is  to  be  con- 
structed at  Himrod  Avenue.  Address  Di- 
rector   PubUc    Service. 

Aurora,  III. — Bd.  Local  Improvements 
considering  constructing  2  concrete 
bridges,  one  at  Benton  .Street  and  one  at 
Holbrook  Street;  cost  $62,000. 

Belleville,  III.— See  "Hydraulic  Con- 
struction  and    River   Improvement." 

Danbury,  Wis. — The  construction  of  a 
bridge  across  St.  Croix  River,  between 
Danbury,  Wis.,  and  Pine  County,  Minn.. 
Is  under  consideration.  Address  County 
Commissioners,   Grantsburg,   Wis. 

Atchison,  Kan. — County  commission- 
ers, Atchison,  intend  spending  about  $12,- 
000  in  reinforced  concrete  culverts  and 
bridges  in  1916  and  will  probably  con- 
struct about  2  miles  of  macadam  or  other 
permanent  pavement. 

Muscotah,  Kan. — County  Commission- 
ers. AtchLson,  propose  constructing  a 
riveted  truss  steel  highway  bridge  over 
Delaware  River  V*  niile  west  of  Mnsco- 
tah;  cost  $7,000.  S.  K.  McCrery,  County 
Engineer. 


Wichita,  Kan.— Wichita  R.  R.  &  Light 
Co.  (A.  M.  Pattea,  Gen.  Mgr.,  Topeka)  is 
to  construct  an  iron  bridge  over  Arkansas 
River  at  Douglas  Avenue;  cost  about  $50,- 
000. 

Mandan,  N.  D. — Road  Supervisors  and 
county  and  city  officials  are  considering 
constructing  a  bridge  over  Missouri  River 
between  Mandan  and   Bismark. 

Marble  Falls,  Tex. — Election  to  be  held 
March  4  in  Burnet  County  to  vote  $10,- 
000  bonds  tor  constructing  a  bridge  over 
Colorado  River  on  Lampasas  and  Llano 
Koad.    Address  County  Auditor,  at  Burnet. 

Uvalde,  Tex.  —  Commissioners  Court 
voted  to  construct  a  number  of  concrete 
crossings  over  river  beds  on  several  roads 
in  county. 

NIsqually,  Wash. — Plans  being  pre- 
pared by  State  Highway  Commission  at 
Olympia  for  constructing  a  concrete  over- 
head bridge  at  Nisqually;  cost  $16,000. 

Seattle,  Wash. — City  Council  consider- 
ing constructing  approaches  to  bridge 
over  Lake  Union  at  Eastlake  Avenue, 
and  appropriating  about  $95,000  for  same. 

Spokane,  Wash. — Plans  being  prepared 
for  constructing  the  Division  Street 
Bridge.  Reported  contract  will  be 
awarded  about  May.  A  temporary  bridge 
is  to  be  constructed  at  a  cost  of  about 
$8,000.     Morton  McCartney,   City  Engr. 

San  Bernardino,  Cal. — See  "Prices  and 
Lettings." 

San  Diego,  Cal. — See  "Paving  and 
roads." 

Santa  Ana,  Cal. — A  bond  issue  of  $200,- 
000  for  repairing  roads  and  bridges  dam- 
aged by  the  flood  is  contemplated  by 
County  Commissioners. 

Ventura,    Cal. — See    "Miscellaneous." 

VIsalla,  Cal. — Board  of  Supervisors  will 
order  reconstruction  of  the  Cottage  post 
office  bridge  and  the  River  Inn  bridge, 
damaged  by  flood.  Each  bridge  will  re- 
quire a  90-ft.   span. 

London,  Ont. — A  bridge,  reinforced  con- 
crete, is  to  be  constructed  across  Thames 
River  at  Richmond  Street  at  a  cost  of 
$40,000.     J.   A.   Bragien,   City  Engineer. 

BIDS     DESIRED. 

Albany,  N,  Y. — See  "Hydraulic  Con- 
struction and  River  Improvements." 

Honeoye  Falls,  N.  Y.— Until  Feb.  23,  by 
Town  Board  at  office  of  Town  CJlerk,  for 
constructing  concrete  steel  arch  bridge 
over  Honeoye  Creek.  Probable  cost 
$6,000. 

Charleston,  W.  Va.— Until  Feb.  19  by 
County  Commissioners  for  constructing 
a  bridge  across  Elk  River;  also  will  soon 
let  contract  for  constructing  a  bridge 
across  Davis  Creek.  P.  J.  Walsh,  507 
Kanawha  Street,  Charleston,  will  give  in- 
formation. 

Columbus,  Ohio. — Until  March  7,  by 
Board  County  Commissioners  (John  Scott, 
Clerk),  for  removing  and  reconstructing 
Ihird  Avenue  bridge  over  Olentaugy 
River;  constructing  superstructure  of 
Hopewell  bridge  over  Little  Walnut 
Creek  with  approaches  and  paving. 

Dayton,  Ohio. — Until  Feb.  29,  by  County 
Commissioners  (W.  H.  Aszling,  Clk.),  for 
furnishing  material  and  constructing  a 
concrete  substructure  to  replace  the  sub- 
structure of  bridge  174  over  Great  Miami 
River,  Jefferson  Township,  known  as 
West  Carrollton  bridge. 

Illinois. — Reported  desired  by  State 
Highway  Department,  at  Springfield,  for 
constructing  bridge  as  follows:  Feb.  16— 
Huey,  55-ft.  reinforced  concrete  bridgt: 
20  ft.  wide.  J.  G.  Goldsmith,  Co.  Supt 
Highways. 

Illinois. — By  State  Highway  Commis- 
sion, Springfield,  for  constructing  bridge." 
as  follows: 

Until  March   2: 

Rockford,  Watson  bridge,  reinforced- 
concrete,  3  spans,  50  ft.  span,  16  ft.  road- 
way in  Cherryvale  Township;  engineers 
estimate,  including  lines  for  reinforced- 
concrete  bridges,  $6,640  for  steel  bridge 
$7,620. 

Hardshell  bridge,  reinforced-concrete, 
30  ft.  span.  16  ft.  roadway,  between  Mon- 
roe Township,  Ogle  County,  and  Cherry 
Valley  Township,  Winnebago  County. 
Engineers'  estimate,  $3,180. 

La  Salle,  III,— Until  March  9  by  George 
L.  Farnsworth  at  Court  House,  Ottawa, 
for  constructing  Shippingsport  Bridge  in 
town  of  La  Salle,  advertised  in  Engineer- 
ing Record.  Engineer's  estimate  $155,000. 
Plans  by  State  Highway  Department, 
Springfield. 

Decorah,  Iowa. — Reported  desired  un- 
til Feb.  15,  by  County  Commissioners,  for 
constructing  two  20-ft.  clear  I-beam  span 
bridges  with  concrete  floors,  20  ft.  road- 
way, concrete  abutments  and  wings,  and 
two  32  ft.  clear  I-bear-  span  bridges  16 
ft.  roadway,  reinforced  abutments  and  ap- 
proaches.    Oscar  Wingar,  Co.  Aud. 

Hampton,  Iowa.— Until  Feb.  18,  by 
Frank  McSpaden,  County  Auditor,  for 
constructing  in  Marion  Township,  Sect.  1, 
a  pony  truss,  45-ft.  span  bridge,  cost 
$2,392,  and  Sect.  19,  an  I-beam,  26-ft. 
span  bridge,  cost  $2,588;  in  Ingram  Town- 
ship, Sect.  20,  a  skew  pony  truss,  90-ft. 
span  bridge,  cost  .$5,822.  A.  G.  Baker, 
County   Engineer,   Hampton. 


Kansas  City,  Kan.— Until  Feb.  26  by 
county  lor  constructing  superstructure  of 
bridge  across  Kaw  River  at  Central  Ave- 
nue. Superstructure  to  be  of  steel,  have 
three  250-ft.  spans,  and  approach  of  con- 
crete. Cost  $500,000.  Harrington,  How- 
ard &  Ash,  engineers,  Kansas  City,  Mo. 

Falrbury,  Neb. — Until  March  9  by  County 
Commissioners  at  Falrbury  for  construct- 
ing superstructure  and  substructure  and 
approaches  of  all  bridges  of  the  length  of 
16  ft.  and  over  to  be  built  by  the  County 
during  the  year,  advertised  In  Engineer- 
ing Record. 

Jonesboro,  Ark, — Reported  desired  until 
Feb.  15  by  J.  M.  Mundy,  Clk.  Board 
County  Commissioners,  for  constructing 
reinforced  concrete  bridge  across  Jester 
Mill  Pond  on  Jonesboro  and  Atlanta 
Roads. 


PRICES     AND     LETTINGS. 
iflndicutea  award  of  contract. 

4rErie,  Pa. — Contract  for  steel  work  on 
the  bridge  of  tile  Nickel  Plate  R.R.,  about 
530  tons,  awarded  King  Bridge  Co.,  Cleve- 
land, Ohio. 

-^Sunbury,  Pa. — Contract  awarded  by 
Philadelphia  &  iteaaiiig  K.  R.  (Samuel  T. 
Wagner,  Ch.  Engr.,  Philadelphia)  as  fol- 
lows for  constructing  Sunbury  bridge: 
Substructure,  Seeds  &  Derham,  6311  Wis- 
sahickon  Avenue,  Philadelphia;  super- 
structure, American  Bridge  Co.,  Widener 
Building,    Philadelphia. 

■^Ashland  Ky.  —  Contract  awarded 
Mount  Vernon  Bridge  Co.,  Mount  Vernon, 
Ohio,  for  3000  tons  of  steel  for  the  bridge 
here. 

Pontlac,  Mich.— The  Grand  Trunk  Ry 
(H.  K.  Safford,  Ch.  Engineer,  Montreal, 
Que.)  intends  constructing  double-track 
steel  bridge  across  Pike,  Lawrence  anfl 
Grand  River  Boulevards,  at  Pontiac,  and 
has  awarded  contract  for  the  steel  work. 
Any  changes  In  the  masonry  work  will  be 
taken  in  hand  by  forces  of  the  railroad. 

I^Rockford,  III. — The  City  Council  on 
Jan.  28  awarded  contract  for  constructing 
Morgan  Street  concrete  bridge  to  J.  J. 
O'Heron  &  Co.  of  Chicago  at  $83,433  for  a 
28-ft.  roadway  with  two  7-ft.  walks.  Bids 
received  en  various  widths  of  roadways. 

•^Chetek,  Wis.— Contract  awarded  by 
Mayor  to  Illinois  Steel  Bridge  Co.,  St. 
Paul,  Minn.,  for  constructing  the  Long 
Bridge  at  $4,000. 

•Anthony,  Kan. — Contract  for  con- 
structing concrete  bridges  awarded  by 
County  Commissioners  (bids  opened  Jan. 
20)  as  follows:  Beebe  Constr.  Co..  Hutch- 
inson, for  four  bridges  at  $18,732,  and  W. 
J.  Carmean,  Attica,  five  bridges  at  $7,530. 

•Washington. — Contracts  for  construct- 
ing four  concrete  arch  bridges  on  Sunset 
Highway  between  Easton  and  Cle  Elum 
in  Kittitas  County  awarded  by  State 
Highway  Commission  at  Olympia  (bids 
opened  Jan.  24)  to  Security  Bridge  Co., 
Spokane,  at  $23,200.  Work  includes  a 
two-span  bridge  over  Yakima  River,  a 
two-span  bridge  over  C\e  Elum  River,  one 
span  over  Big  Creek  and  one  over  Little 
Creek. 

•Riverside,  Cal. — Contract  awarded  by 
Council  to  Mercereau  Bridge  &  Construc- 
tion Company,  Pacific  Electric  Building, 
Los  Angeles,  for  constructing  temporary 
bridge  532  ft.  long  across  Santa  Ana 
River    at    $5,945. 

San  Bernardino,  Cal. — Lowest  bid  opened 
recently  by  Board  of  Supervisors  for  con- 
structing bridge  across  San  Timoteo 
Creek  on  Barton  Avenue  submitted  by 
Missouri  Bridge  &  Iron  Co.,  Fullerton 
Building,  St.  Louis,  Mo.,  at  $4,242  for 
superstructure.  New  bids  are  to  be  on  a 
120-ft.  steel  span  with  20-ft.  concrete  floor 
or  buckle  plate  and  asphalt. 

•Sandpoint,  Idaho. — Following  are  bids 
opened  Feb.  2  by  C.  J.  Chafflns,  County 
Surveyor,  for  constructing  the  steel 
superstructure  and  piers  of  the  bridge 
over  Pend  d'Oreille  River;  Illinois  Steel 
Co..  Spokane.  Wash..  $15,440  (awarded 
contract);  O.  E.  Peppart,  Missoula,  Mont., 
$15,546;  O.  T.  Graves,  Spokane,  $16,416, 
and  R.  E.  Muth,  Portland,  $16,950. 

Toronto,  Ont. — Board  of  Control  recom- 
mended for  award  of  contract  the  bid  of 
C.  J.  Townsend  for  constructing  concrete 
bridge  on  Mt.  Pleasant  Road;  cost  $45,000. 


PROPOSED     WORK. 

Bridgeport,  Conn. — See  "Sewerage  and 
Sewage    Disposal." 

New  Haven,  Conn.  —  The  Boaid  of 
Aldermen  has  authorized  the  issue  of 
$100,000  bonds  for  paving. 

Little  Falls,  N.  Y.— Election  to  be  held 
April  4  to  vote  $50,000  .bonds  for  paving. 
Charles  Byron,   City  Clerk. 

Lakewood,  N.  J. — Township  Committee 
reported  considering  the  issuing  of  $60,000 
bonds  for  street  paving. 


Pittsburgh,  Pa.— Board  of  Public  Works 
has  withdrawn  advertisement  for  bids  on 
paving  and  sewer  work.  About  twenty 
separate  Jobs  ranging  from  $54,000  down 
to  $1,800  were  advertised  to  have  been 
opened  Feb.  15.  The  matter  is  held  over, 
pending  the  consideration  of  a  bond  Issue 
and  other  matters. 

Dover,    Del Kent   County   Levy   Court 

voted  to  Issue  $10,000  bonds  for  road  im- 
provements. 

Huntington,  W.  Va. — Reported  contract 
will  be  let  in  spring  by  county  for  con- 
structing about  12  miles  of  roads;  cost 
$250,000. 

Darlen,  Ga. — Citizens  of  Mcintosh 
County  voted  $20,000  bonds  for  road  im- 
provements. 

Tampa,  Fla. — Contract  will  be  let  about 
Feb.  15  for  90,000  lin.  ft.  concrete  curb 
for  Virginia  Park  sub-division.  Address 
P.  G.  Kkman.  Engineer  in  charge,  606 
Selnea  Avenue.   Tampa. 

Fort  Lauderdale,  Fla. — In  Road  and 
Bridge  Listnct  No.  1  of  Broward  County, 
citizens  voted  $150,000  bonds  for  road  Im- 
provements; this  year  about  $92,000  will 
be  used  and  12  miles  of  road  and  a  50-ft. 
draw  span  bridge  constructed.  H.  C. 
Davis,  Engineer,   Fort  Lauderdale. 

Election  to  be  held  March  18  to  vote 
$175,000  bond  issue  for  roads  and  bridges 
Dist.  No.  2.  About  40  miles  of  road  and 
one  60-ft.  and  one  50-ft.  draw  span  and 
several  fixed  bridges.  H.  C.  Davis,  Engi- 
neer, Fort  Lauderdale;  F.  A.  Bryan, 
Clerk   Board  Commissioners. 

Birmingham,  Ala. — Paving  of  Eleventh 
Avenue  uoutn.  Tenth  Avenue  South  and 
'rweilth  Street  bouth  by  city  is  contem- 
plated; cost  $26,000.  JuUan  Kendrick, 
City  Engineer. 

Bogalusa,  La, — See  "Water  Works." 

Brookhaven,  Miss. — Bd.  Supervisors  of 
Lincoln  County  considering  spending 
about  $110,000  bonds  for  road  improve- 
ments. 

Edwards,  Miss.— Citizens  voted  $30,000 
bonds  for  constructing  a  road  from  Big 
Black  River  on  west  through  Edwards 
and  to  a  point  2  miles  east.  Bonds  will 
be  sold  by  County  Bd.  of  Supervisors. 

Jasper,  Tenn.  —  About  $100,000  road 
bonds  sold  by  Commissioners  of  Marion 
County. 

La  Center,  Ky — The  Appellate  Court 
validated  the  Ballard  County  $300,000 
road  bond  issue. 

Bucyrus.  Ohio. — Election  to  be  held 
Feb.  15  to  vote  $47,000  bonds  to  pay  city's 
share  of  paving  twelve  streets.  If  car- 
riod  city  will  do  about  $200,000  worth  of 
paving,  probably  $iuO,000  this  year.  F. 
Niederheiser,  City  Engineer. 

FIndlay,  Ohio. — Contract  will  be  let  in 
March  lor  paving  as  loliows:  Brick  on 
Maple  Street,  cost  $4,000;  asphaltic  con- 
crete, brick,  sheet  asphalt  or  concrete  on 
East  Street,  cost  $16,000,  and  Liberty 
Street,  cost  $16,000;  also  concrete  on  Gar- 
field Avenue,  cost  $i,oo0.  U.  K.  String- 
fellow,  Engineer,  Findlay;  J.  L.  Metzler, 
Director  of  Public  Service. 

Jefferson,  Ohio. — Street  paving  bonds 
for  $14,600  will  be  sold  Feb.  18  by  F.  G. 
Brown,   Village  Clk. 

New  Concord  Ohio. — Paving  bonds  for 
$13,923  will  be  sold  Feb.  17  by  W.  C. 
Trace,  Village  Clk. 

Ravenna,  Ohio. — Until  about  March  1, 
by  J.  L.  Walter.  County  Highway  Superin- 
tendent, for  bituminous  macadam,  con- 
crete or  brick  pavement  on  Randolph,  At- 
water  Road  and  Drakesburg-Winham 
Road,  each  about  4  miles  long,  and  to 
cost  $50,000  each. 

Washington  C.  H.,  Ohio.— About  $28,000 
street   improvement   bonds  sold  by  city. 

Bluffton,  Ind. — Reported  county  will 
build  about  twenty  miles  macadam  and 
brick  roads.  Contract  will  be  let  about 
March  1. 

Frankfort,  Ind. — County  Commissioners 
have  been  petitioned  to  pave  seven  roads 
in  Center  and  Jackson  townships,  each 
road  averages  two  miles  in  length  and 
two  will  be  paved  with  brick  and  four 
with  concrete;  estimated  cost  $10,000  per 
mile.      Edw.    Spray.   County  Auditor. 

Hartford  City,  Ind. — County  will  build 
about  $125,000  worth  of  macadam  roads. 
Contract  will  be  let  about  April  1.  Ad- 
dress County  Auditor.  F.  P.  Wallace. 
County  Engineer. 

Indianapolis,  Ind.— Board  Public  Works 
voted  to  resurface  brick  pavements  with 
asphalt  on  following  streets;  Maryland, 
Pearl,  South,  Meridian,  Delaware,  West, 
and  Pennsylvania  Streets. 

Orleans,  Ind. — Trustees  of  Orleans 
Township,  reported  considering  petitions 
for  concrete  road  16  ft.  wide,  to  cost 
about  $11,000  per  mile;  total  $40,000.  Ad- 
dress  County  Auditor,    Paoli. 

South  Bend,  Ind. — It  is  proposed  to  pave 
with  asphalt,  asphaltic  concrete,  bitiilithic 
or  brick  on  concrete  foundation  on  Eddy 
Street  and  Mishawaka  Avenue  to  cost 
$140,000,  and  Indiana  Avenue  at  a  cost  of 
$69,600.  The  paving  of  Michigan  Street 
is  under  consideration.  T.  C.  Sweenev, 
Clerk  Board  Public  Works;  F.  J.  Ander- 
son,  City  Engineer. 
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Williamsport,  Ind.— About  $38,000  War- 
ren County  gravel  road  bonds  sold  by 
county. 

Monroe,  Mich — About  $150,000  road 
bonds  sold  by  County  Road  Commission- 
ers for  construction  of  road  from  Monroe 
to  Ohio   State  line. 

East  St.  Louis,  III.— City  Council  voted 
to  pave  Thirty-sixth  Street;   cost  $26,S35. 

Decatur,  III. — Board  Local  Improve- 
ment approved  plans  for  paving  Green, 
Van  Dyke  and  W.  King  Streets;  esti- 
mated cost  $40,730. 

Freeport,  III. — Bd.  of  Local  Improve- 
ments considering  spending  about  $60,000 
for  street  improvements. 

Kankakee,  III. — It  Is  proposed  to  pave 
about  SOOO  sq.  yd.  on  Maple  Street  with 
brick,  2  in.  sand  cushion  and  6  in.  con- 
crete base;  cost  $22,400.  Robert  D.  Gregg. 
City  Engineer. 

Mollne,  III. — City  Council  voted  to  pave 
Eleventh  Street  and  Seventeenth  Ave- 
nue with  asphalt;  cost  $28,386;  also 
Twenty-third  Avenue,  $20,097. 

Peoria,  III — About  two  miles  of  Mc- 
Clure  Avenue  are  to  be  paved  with  brick. 
Henry  C.  Fuller,  Secy.  Board  Local  Im- 
prov. 

Washburn,  Wis. — Contracts  soon  to  be 
let  for  paving  about  seven  blocks  on  Bay- 
field Street. 

Forest  City,  Iowa. — Resolution  Intro- 
duced in  Council  providing  for  construct- 
ing about  40,000  yds.  of  street  paving  and 
22.000  ft.  curbing.  G.  B.  Chryst,  Town 
Clerk;  Theodore  S.  De  Lay,  Town  Engr., 
Creston. 

Oakland,  la. — City  Council  voted  to 
pave  3  miles  of  streets  with  concrete. 

Duluth,  Minn. — County  Commissioners 
will  spend  $615,000  on  roads  and  bridges 
in  the  seven  districts  during  coming  sum- 
mer. 

Eveleth,  Minn. — Contract  will  be  let 
about  May  1  by  C.  H.  Williams,  City 
Clerk,  for  paving  on  Jones  Street  and 
McKlnney  Avenue  about  6000  sq.  yd.  at 
a.  cost  of  $20,000.  C.  M.  Darwin,  Engi- 
neer, Eveleth. 

Minneapolis,  Minn. — Board  Park  Conj- 
missioners  has  ordered  A,  L.  Godward, 
Park  Board  Engineer,  to  prepare  plans 
and  estimates  for  paving  48  miles  of  park 
driveways  and   boulevards. 

Minnesota. — Reported  about  100  miles 
of  improved  State  roads  are  to  be  con- 
structed in  Winona  County.  Address  C. 
W.   Andling,   County  Aud.,   Winona. 

St.  Paul,  Minn. — See  "Sewerage  and 
Sewage  Disposal." 

St.  Paul,  Minn. — The  Council  has  ap- 
proved the  report  of  the  Finance  Com- 
mittee on  the  following  paving  hearings 
to  be  heard  on  objections  the  last  of  Feb- 
ruary: Canada  Street  cost  $18,420;  North 
Snelling  Avenue  cost  $26,647;  Ninth 
Street,  $14,293:  Broadway  $8,713;  Twelfth 
Street  $13,254;  Como  Avenue  $31,328; 
Prior  Avenue   $24,926. 

Two  Harbors,  Minn. — County  Commis- 
sioners reported  taking  steps  for  road  Im- 
provements costing  $50,000.  J.  P.  Paul- 
son, County  Auditor. 

Atchison,  Kan County  intends  issuing 

$500,000     bonds     for     constructing     good 
roads.     S.  K.   McCrery,  County  Engineer. 

Seneca,  Kan. — Reported  paving  of  about 
twenty  blocks  is  under  consideration.  Ad- 
dress C.  C.  K.  Scoville,  Pres.  Commercial 
Club. 

El  Dorado,  Ark. — About  2  miles  of  pave- 
ments contemplated  by  City  Council. 

Bracketvllle,  Tex. — Kinney  County 
Commissioners  sold  $80,000  bonds  for  con- 
structing roads. 

Contract  is  about  to  be  let  by  County 
Commissioners  for  constructing  Brackett- 
Spofford  Road,  to  include  construction  of 
a  macadam  base  with  asphalt  or  tarvia 
hard  rock  topping,  and  construction  of 
culverts  and  bridges. 

Corslcana,  Tex — Attorney  General  has 
approved  the  $80,000  street  Improvement 
bonds. 

Houston,  Tex. — City  Council  consider- 
ing paving  of  Milam  Street  from  Franklin 
Avenue  to  Milam  Street  across  Buffalo 
Bayou. 

Madltonvllle,  Tex.— Election  )s  to  be 
held  to  vote  $200,000  bonds  for  construct- 
ing roads  in  Madison  County. 

Mercedes,  Tex.  —  Commissioners  Court 
considering  calling  an  election  for  issuing 
$300,000  lionds  for  road  improvements 
linking  border  with  Corpus  Christi-San 
Antonio-Houston  highway.  Brooks,  Starr 
and  Cameron  Counties  will  co-operate. 

Texarkana,  Tex. — Reported  county  con- 
templates paving  fifty-five  blocks  in  Tex- 
arkana Improvement  Dist.   No.  20. 

Tllden,  Tex. — Commissioners  Court  or- 
dered issue  of  $30,000  bonds  for  construct- 
ing roads,  bridges,  culverts,  etc.,  through- 
out county. 

Victoria,  Tex', — Steps  being  taken  by 
the  city  for  street  paving,  for  which  the 
citizens  recently  voted  $30,000  bonds. 


Goldendale,  Wash. — Surveys  will  be 
completed  about  March  1  by  Lyman  W. 
Ward,  County  Engineer,  lor  hardsur- 
facing  about  4  miles  of  highway,  begin- 
ning at  center  of  business  district  at 
Lyle;  bids  for  constructing  road  will  be 
received  after  March   1;    cost   $26,000. 

Seattle,  Wash, — Bd.  of  Public  Works 
directed  to  receive  bids  for  paving  Twelfth 
Avenue  N.   E. ;  cost  $25,099. 

City  Council  voted  to  pave  Burker 
Avenue,  Bailey  Street,  Ninth  Avenue 
West,  and  for  concrete  walks  on  E.  Fifty- 
fifth  Street. 

Astoria,  Ore. — City  Council  voted  to 
hardsurface  and  plank  Ninth  and  Tenth 
Streets. 

Marshfield,  Ore. — City  Engineer  directed 
to  prepare  plans  for  paving  Central  Ave- 
nue between  Fourth  Street  and  Central 
Avenue;  also  Central  Avenue  between 
Eighth  and  Eleventh  Streets. 

Portland,  Ore. — E.  Glisan  Street  is  to  be 
paved  a  distance  of  25  blocks  by  city. 

The  Dalles,  Ore. — State  Highway  Com- 
mission at  Salem  voted  to  spend  $90,000 
on  Columbia  Highway  between  Hood 
River  and  Mosier,  provided  Wasco  County 
issue  bonds  for  constructing  highway  be- 
tween The  Dalles  and  Mosier. 

Lakeport,  Gal.  —  Preliminary  surveys 
completed  by  E.  Goodwin,  State  Road  En- 
gineer, at  Sacramento,  for  constructing 
Lake-Yolo  State  Road,  which  will  connect 
Lower  Lake  with  Rumsey  a  distance  of 
35  miles;   probable  cost  $100,000. 

Newport  Beach,  Cal.  —  City  Trustees 
propose  constructing  about  20,000  sq.  yd. 
of  paving  this  summer.  1.  B.  Funk.  City 
Engineer,  514  Central  Bldg.,  Los  Angeles. 

San  Diego,  Cal.- — County  Supervisors 
considering  $2,000,000  bond  issue  for  roads 
and  bridges. 

Santa   Clara,   Cal The   Town  Trustees 

sold   $45,000  street  improvement  bonds. 

Flagstaff,  Ariz. — City  Council  voted  to 
pave  business  district  and  construct  ce- 
ment walks  in  residence  district. 

London,  Ont. — Asphalt  and  brick  pav- 
ing costing  $180,000  contemplated.  J.  A. 
Bragian.   City  Engineer. 

Ottawa,  Ont. — Reported  Carleton  County 
Council  voted  to  spend  $i,^i.000  on  con- 
structing macadam  roads.  Charles  Mc- 
Nab,   Nicholas  Street,   Ottawa,   Clerk. 

BIDS     DESIRED. 

Providence,   R.    I. — See   "Miscellaneous." 

BInghamton,  N.  Y. — To  sublet  6500  sq. 
yd.  vitr.  brick  paving  with  concrete  base 
and  curb,  advertised  in  Engineering 
Record.  Address  P.  O.  Box  748,  BIng- 
hamton. 

Brooklyn,  N.  Y.— Until  Feb.  16  by  Louis 
H.  Pounds,  Borough  Pres..  for  laying  side- 
walks, curbing,  etc.,  portions  of  Tehama 
Street;  also  for  furnishing  and  delivering 
50.000  iron  slag  paving  blocks.  300  paving 
pitch  blocks,  etc..  at  various  asphalt  plants 
and  corporation  yards. 

Elmlra,  N,  Y.— Until  Feb.  24,  by  Louis 
C.  Andrews,  City  Clerk,  for  grading,  curb- 
ing and  paving  with  vitr.  block  on  North 
Water  and  East  Church  streets,  about 
18.400  sq.  yd.  advertised  in  Engineering 
Record. 

New  York,  N.  Y.— Until  Feb.  17  by  Park 
Commissioners  (Cabot  Ward,  Pres.)  for 
grading  and  paving  with  bituminous  con- 
crete pavement  on  concrete  foundation 
portions  of  roadwav  of  Forest  Park,  Boro. 
Queens.     Security  $6,000. 

Watertown,  N.  Y.— Until  March  18  by 
Board  Public  Works  for  paving  with  creo- 
soted  wood  block  on  Public  Square  and 
Franklin  Street.     E.  W.  Sayles,  City  Engr. 

Bloomfield,  N.  J.— Until  Feb.  21.  by 
Raymond  F.  Davis,  Town  Clerk,  for  ap- 
proximately 80.000  gal.  road  oil,  non-as- 
phaltic;  asphalt  containing  from  40  to  45 
per  cent  asphalt,  and  asphaltic  contain- 
ing 60  per  cent  asphalt.  Also  same  time 
for  constructing  asphalt  bound  telford 
road  and  bluestone  curb  in  Waverly  Ter- 
race,  about  2500  sq.   yd. 

Jersey  City,  N.  J.— Until  Feb.  17.  by 
Board  City  Commissioners  for  repaying 
Johnston  Avenue,  from  Grand  Street  to 
the  Lehigh  Valley  Railroad,  except  be- 
tween rails  and  18  in.  outside  of  outer 
rails  of  the  street  car  line.  M.  I.  Fagen, 
City  Clk. 

Newark,  N.  J. — See  'Miscellaneous." 

Baltimore,  Md. — Until  Feb.  16  by  Board 
of  Awards,  care  of  City  Register,  for 
grading,  cuibing  and  paving  with  sheet 
asphalt,  vitr.  block,  and  graphite  block 
repaying  as  follows:  Contract  No.  130,  re- 
paving  with  granite  block  Dallas,  Dock 
and  Sharp  Streets  and  Uhler's  Alley, 
about  7.210  yds.;  Contract  131.  Eutaw  and 
Ostend  Streets  and  Guilford  Avenue,  17,- 
675  sq.  yds.;  Contract  132.  sheet  asphalt, 
vitr.  block  and  granite  block  on  Frederick 
Avenue  and  Hollins  Street,  sheet  asphalt. 
31.640  i-q  yds.,  granite  block  1.170  sq.  yds., 
vitr.  block  1,990  sq.  yds.  R.  Keith  Comp- 
ton.  Chairman  and  Consulting  Engineer 
Paving   Commission. 

Maryland.— Until  Feb.  23.  bv  State 
Roads  Commission.  601  Garrett  Building. 
Baltimore,  for  constructlne  one  section 
along   line   of   Annapolis   Boulevard    from 


Patapsco  River  to  Old  Annapolis  Road, 
approximately  .78  mile  in  Anna  Arundel 
County,  advertised  in  Engineering  Rec- 
ord. Roadway  to  be  concrete.  William 
L.  Marcy,  Secy,  of  Comn. 

Parkersburg,  W.  Va.— Until  March  1,  by 
T.  L.  Higgs,  City  Engineer,  for  20  paving 
Jobs,  about  37,270  sq.  yd.  vitr.  paving  brick 
on  concrete  base,  with  cement  tiller,  and 
24,989  sq.  yd.  one  course  cement  paving. 
Appropriation  $82,776  and  $45,006  respect- 
ively. 

Gulfport,  Fla.— Reported  desired  until 
Feb.  15  by  N.  B.  MoKinney.  Town  Clk.. 
for  constructing  2  miles  modified  asphalt 
streets  and  docKs;  probable  cost  $18,000. 

West  Palm  Beach,  Fla. — See  "Hydraulic 
Consiruction  and   River  Improvements." 

Columbus,  Miss.— Until  Feb.  18,  by  Gus 
E.  Hauser,  Jr.,  Engineer,  Columbus,  for 
10  miles  of  macadam  road  to  be  part  of 
the  Jackson  Highway. 

Knoxvllle,  Tenn.- Until  Feb.  21.  by 
Board  City  Commissioners  for  paving, 
grading,  curbing  and  sewers  for  State 
Street  Improvement  District  No.  115,  ad- 
vertised in  Engineering  Record.  J.  B.  Mc- 
Calla,  City  Engr. 

Louisville,  Ky. — Reported  desired  until 
Feb.  23,  by  Board  Public  Works,  for 
paving  with  asphalt  portions  of  Deer- 
wood,  Stoll.  Hill  and  Brandeis  and  other 
streets,  with  vitr.  brick,  Charles,  Greene, 
Ninth  and  other  streets.     Cost  $110,000. 

Indiana — By  County  Commissioners  for 
constructing  roads  as  follows: 

heb.  19: 

Muncie,  for  constructing  roads  in  Har- 
rison, Delaware  and  Washington  town- 
ships.    F.  M.  Williams,  Co.  Aud. 

Feb.   23: 

Anderson,  for  constructing  concrete  and 
macadam  road  in  Anderson  Township. 
Ethan  T.  Flahavin,   Co.   Aud. 

Sidney,  Ind.— Until  March  1,  by  Clerk 
Jackson  Township,  for  constructing  the 
E.  E.  Circle  Road  in  Jackson  Township, 
paving  with  concrete;  cost  $23,000.  Paul 
Surmuy,  Engr.,  Warsaw. 

Kalamazoo,  Mich.— Until  Feb.  28,  at 
office  of  County  Clerk,  by  Board  County 
Road  Commissioners,  for  6  Mi  miles  trunk 
line  gravel  roads,  IMi  miles  macadam 
roads,  and  2^  miles  trunk  line  road 
grading. 

Lansing,  Mich. — Until  Feb.  14  by  John 
McClellan,  City  Clk.,  for  erecting  station- 
ary asphalt  plant. 

Also  until  Feb.  28,  same  place  as  above, 
for  furnishing  asphalt  cement  for  the  year 
1916. 

Danville,  III. — By  John  R.  Moore, 
County  Clerk,  for  constructing  roads  in 
Vermilion  County  as  follows,  advertised 
in   Engineering  Record: 

Until    March    15,    Divisions   2,    5    and   7. 

Until    March    15,    Divisions    1,    4   and   9. 

Until   March    16,    Divisions    3,    6   and    8. 

Appleton,  Wis. — Reported  desired  until 
March  1  for  6000  yds.  sandstone  pavement 
and  10,000  yds.  brick,  asphalt  or  concrete. 
A.  C.  Remley,  City  Engr. 

New  London,  Wis. — Reported  desired 
until  Feb.  15,  by  C.  J.  Thompson,  City 
Clerk,  for  furnishing  235,000  sq.  ft.  rein- 
forced metal  and  concrete  street  paving 
work. 

Oconomowoc,  Wis. — Until  Feb.  21,  by 
Board  of  Public  Works,  for  furinishing 
material  and  improving  portions  of  Sil- 
ver Lake,  Walnut  and  Lake  streets.  Also 
tor  curbing  and  guttering  South,  North 
Main,   South  Cross  and  other  streets. 

Richland  Center,  Wis. — Until  March  7,  by 
Committee  on  Public  Works  (G.  H. 
Strang,  Chmn.),  for  paving,  advertised  in 
Engineering  Record. 

Cherokee,  Iowa. — Until  Feb.  19,  by  City 
Council  for  approximately  90,000  yd.  con- 
crete, asphalt  or  brick  and  21,000  ft.  curb 
and  gutter.  G.  Y.  Skeels,  City  Engr,  Wm. 
Shardlow,  City  Clk. 

Denlson,  Iowa. — Until  Feb.  18,  by  E.  F. 
Tucker,  City  Clerk,  for  about  50,000  yd. 
of  paving. 

Eagle  Grove,  Iowa. — Reported  desired 
until  Feb.  14  by  Samuel  Middleton.  City 
Clk.,  for  paving  with  asphaltic  concrete 
Portland  cement  or  sheet  asphalt,  por- 
tions of  Lucas  and  Lincoln  Avenues  and 
various  alleys. 

West  Liberty,  Iowa.— Until  Feb.  21,  by 
Irwin  Aikins,  Town  Clerk,  tor  about 
thirty-five  blocks  of  paving  and  28,000  lin. 
ft.  curb  and  gutter,  advertised  in  Engi- 
neering Record. 

Minneapolis,  Minn. — See  "Miscellane- 
ous." 

Atchison,  Kan. — Until  March  6  by  City 
Commissioners  for  paving  SOOO  yd.  with 
brick  and  10.000  yd.  with  concrete  alley 
pavement.     Frank  Altman,  City  Engr. 

Council  Grove,  Kan.— Until  Feb.  15  by 
M.  W.  Perry.  City  Clk.,  for  19,500  sq. 
yds.  brick  paving,  6000  lin.  ft.  concrete 
combined  curb  and  gutter  and  7500  yds. 
excav. 

McPherson,  Kan. — Reported  desired  un- 
til Feb.  15  by  M.  W.  Perrv,  City  Clk.,  for 
19,500  sq.  yd.  brick  paving  and  6000  ft. 
curbing  and  guttering.  H.  A.  Rowland, 
Engr.,  McPherson. 


Bolivar,  Mo. — Reported  desired  until 
March  20  for  constructing  10  miles  of  oil 
gravel  roads.  G.  M.  Upton,  Secy.  Road 
Dist. 

Kansas  City,  Mo,— Until  Feb.  15,  by 
Board  Public  Works  (Edw.  F.  Webster, 
Acting  Secy.),  for  paving  portions  of  fol- 
lowing streets:  Grand  Avenue  with  sheet 
asphalt,  Broadway  with  rock  asphalt, 
Fifteenth  Street  creosoted  wood  block, 
and  concrete  paving  and  curbing  on  Tenth 
Street. 

St.  Louis,  Mo. — Reported  desired  until 
Feb.  25  by  Board  Public  Service,  City 
Hall,  tor  improving  portions  of  Delmar 
Boulevard,  W.  Sixteenth,  Eleventh,  Kaiser 
and  other  streets;  estimated  total  cost 
$32,230. 

Washington.— Until  Feb.  21,  by  State 
Highway  Commission,  Olympia,  lor  grad- 
ing ana  draining  about  10  miles  of  the 
Sunset  Highway,  between  Ellensburg  and 
Vantage,  in  Kittitas  County. 

Los  Angeles,  Cal. — Until  Feb.  14  by 
County  Board  Supervisors  (H.  J.  Lelande, 
Ex-offlcio  Clk.)  for  constructing  oil  ma- 
cadam pavement,  including,  grading  and 
other  incidental  work,  on  certain  streets 
in  Road  Improv.  Dist.  No.  59. 

Globe,  Ariz. — Reported  desired  until 
March  1  for  constructing  6  miles  of  pave- 
ment.    R.  G.  Thomas,  Co.  Engr. 

PRICES     AND     LETTINGS.       • 

•^Indicates  award  o/  contract. 

-t^South  Manchester,  Conn.  —  Contract 
for  constructing  sidewalks  and  laying 
curbing  in  town  for  year  1916  awarded  by 
Bd.  ol  Selectmen  to  Walter  F.  Potter, 
North  Haven. 

Herkimer,  N.  Y. — Following  bids  opened 
by  County  Board  Supervisors  Feb.  1  for 
constructing  roads: 

Road  No.  11.  commencing  on  county 
higliway  No.  459,  northerly  over  Garden 
Lane  to  Schuyler's  Bush,  2.28  miles  in 
Schuyler;  Rock  &  Grilfin,  Massena,  $12,- 
605;  Frank  Gallo,  Herkimer,  $12,103;  Phe- 
lan  &  Sullivan,  Utica,  $9,571;  Charles  O. 
McComb,  Syracuse,  $9,756. 

Road  No.  18,  Cedarville-Van  Hornes- 
ville,  Sec.  2,  distance  4.9  miles  in  War- 
ren; C.  R.  Snell  &  Company,  Canajoharie, 
$25,425;  Crim  &  Gay,  Jordanville,  $23.- 
647;  Atlanta  Construction  Company,  At- 
lanta, N.  Y.,  25,164. 

Road  No.  26,  West  Schuyler-Oneida 
County  line,  distance  1.93  miles  in  Schuy- 
ler; Frank  Gallo,  Herkimer,  $12,462;  Phe- 
lan  &  Sullivan,,  Utica.  $9,987;  Rock  & 
Griflin,  Massena,  $14,248;  C.  O.  McComb, 
Syracuse,   $9,617. 

Road  No.  27,  Joslyn  Hill,  distance  2.29 
miles.     No  bids  offered. 

Camden,  N.  J. — Following  bids  opened 
Feb.  7  by  Board  Chosen  Freeholders  at 
Camden  for  constructing  Moorestown 
Turnpike  with  granite  block  and  bitu- 
minous surface  on  concrete  foundation 
about  29,637  sq.  yd.  pavement:  W.  Penn 
Corson,  Camden,  (2  bids),  $58,749  and 
$57,802;  Kelly  McSeely  Co.  Camden,  $64- 
748  and  J.  F.  Shanley  &  Co.,  Newark,  $69, 
596. 

Following  bids  opened  same  time  and 
place  as  above  for  constructing  Grenlock 
Road  bituminous  surface  on  macadam 
foundation  about  13,782  sq.  yd  surface 
pavement:  John  R.  Bates,  $26,277;  Juniata 
Co.,  Philadelphia,  $29,617;  W.  Penn  Cor- 
son, Camden,  $27,169. 

-ArCape  May  C.  H.,  N.  J. — Contract  for 
repair  and  reconstruction  of  4  miles  Holly 
Beach  Road  awarded  by  Cape  May  County 
Board   Freeholders  to  Harry  P.  Willis  at 

$87,545. 

Baltimore,  Md. — Following  are  lowest 
bids  opened  by  Paving  Commission  Feb.  2 
for  about  130,000  sq.  yd.  of  asphalt  pave- 
ments (price  per  sq.  yd.):  American  Pav- 
ing Co.,  Baltimore,  (Contract  No.  126,  on 
5-in.  concrete  base,  96  cts.,  and  on  6-ln. 
base,  $1.03,  and  on  Contracts  Nos,  127  and 
129,  on  6-in.  base,  $1.11;  Baltimore  Asphalt 
Block  and  Tile  Co..  Monroe  and  Lowman 
Streets  for  Contract  No.  128.  on  6-in.  base, 
$1.27. 

Danville,    III. — See   "Miscellaneous." 

•  Elgin,  III.— Following  detail  bid  of 
Logan  &  Giertz  Construction  Co.,  Elgin, 
successful  bidder  for  paving  Porter  Ave- 
nue, also  Center  Street  (bids  opened  Jan. 
20  by  City,  awarded  Feb.  3).  Morgan  H. 
Brightwood,  City  Engr.  Porter  Avenue; 
9994  sq.  yds.  asphaltic  concrete  pavement, 
$1.50;  2350  lin.  ft.  curb  and  gutter,  45c.; 
834  lin.  ft.  gutter.  20c.;  150  lin.  ft.  concrete 
headers,  20c.;  twenty  sidewalk  headers,  $2; 
twentv  gutter  plates,  $2:  9  catchbasins, 
$20;  275  lin.  ft.  8-ln.  sewer,  40c.;  284  lin. 
ft.  12-in.  sewer,  60c.;  833  lin.  ft.  10-in. 
sewer,  50c.;  two  manhoUs.  $25;  adjusting 
manholes  and  catchbasins,  $50.  Total, 
$17,737.  Center  Street:  17.468  sq.  yds. 
asphaltic  concrete  pavement.  $1.48;  11.310 
lin.  ft.  curb  and  gutter.  45c.:  933  lin.  ft. 
concrete  headers.  20c.:  102  sidewalk  head- 
ers. $2;  102  gutter  plates,  $2;  1187  lin.  ft. 
24-in.  sewer.  $1.20:  355  lin.  ft.  IS-in.  sewer. 
80c.;  979  lin.  ft.  12-in.  sewer.  60c.;  1507 
lin.  ft.  10-ln.  sewer,  50c.:  740  lin.  ft,  8-ln. 
sewer,  40c.;  eleven  manholes,  $25;  thirty- 
seven  catchbasins.  $20:  adjusting  man- 
holes and  catchbasins.  $30.     Total,  $35,927. 

-A-Wlnona,      Minn. — Contract     for     con- 
structing   55    miles    of    county    roads    in    , 
Winona    County    awarded    by    county    to 
Hanlon    &    Oakes,    Sioux    City,    Iowa,    at 
about  $25,000. 
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Little  Rock,  Ark. — Following  are  lowest 
bids  opened  by  Commissioners  of  Street 
Improvement  Dist.  No.  235  for  paving  in 
said  district;  I.  B.  Shelby  &  Co.,  vitrified 
brick,  $32,861,  and  asphalt  concrete  $26,- 
955,  and  M.  D.  L.  Cook,  Little  Rock,  as- 
phalt $28,611,  and  bitulithic  $31,233. 

•trOaWas,  Tex.  —  Contract  for  paving 
Bishop  Avenue  with  asphaltic  concrete 
awarded  to  Levy  &  Levy,  at  $32,249. 

•kSan  Antonio,  Tex. — Contracts  for 
about  140,000  sq.  yd.  paving  awarded  by 
City  Cvnmission  (bids  opened  Jan.  20)  to 
the  following:  Western  Paving  Co.,  Okla- 
homa City,  Okla.,  at  $135,000;  Uvalde 
Rock  Asphalt  Co.,  at  $64,000,  and  Col- 
gazier  Contsr.   Co.,  at  $20,000. 

♦Washington. — Contract  for  clearing, 
irrading  and  draining  about  13%  miles  of 
the  Sunset  Highway  between  Easton  and 
Cle  Elum  in  Kittitas  County  to  General 
Construction  Company,  Spokane,  at 
$29,564. 

■^San  Francisco,  Cal. — Contracts  for 
paving  awarded  by  Bd.  of  Public  Works 
as  follows;  Valley  Street,  to  Flinn  & 
Treacy,  First  National  Bank  Building,  at 
$12,848,  and  Thirty-seventh  Avenue,  to 
Owen  McHugh,  Russ  Building,  $8,088. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


BIDS     DESIRED. 

Swlssvaie,  Pa. — Until  Feb.  17,  by  Bor- 
ough Secretary,  Municipal  Bldg.,  for  col- 
lection and  disposal  of  garbage,  starting 
March  1,  1916.  Bids  for  a  period  of  one, 
three  and  five  years  respectively. 


HYDRAULIC  CONSTRUC- 
TION   AND     RIVER 
IMPROVEMENTS 


PROPOSED     WORK. 

River  Improvement — Albany,  N.  Y. — 
Contract  soon  to  be  let  by  W.  W.  Wother- 
spoon.  State  Superintendent  Public  Works, 
Albany,  for  the  Chadokoin  River  improve- 
ment In  Jamestown  to  prevent  flood  dam- 
ages. 

State  Canal  Work— Albany,  N.  Y.— All 
bids  opened  Feb.  1,  by  W.  W.  Wother- 
spoon.  State  Superintendent  of  Public 
Works,  Albany,  for  Contract  29-A,  con- 
structing canal  from  Station  5140,  near 
Sterling  Creek  to  the  Herkimer-Oneida 
County  line,  have  been  rejected.  New 
bids  to  be  asked  soon. 

Channel  Improvement — New  York,  N. 
Y. — Board  of  Estimate  and  Apportionment 
has  appropriated  $240,000  as  city's  share 
for  improving  Coenties  Reef  by  removal 
of  same  to  low  water  depth  of  40  feet. 
The  city  and  the  U.  S.  Government  are 
to  work  together  in  this  improvement,  and 
the  Government's  cost  will  be  about 
$175,000  additional. 

Hydro   Electric   Plant — Baltimore,  Md. — 

Plans  and  specifications  for  the  Jones 
Falls  Valley  hydro  electric  plant  are  not 
yet  completed,  and  contract  will  not  be  let 
t)efore  May  or  later.  H.  K.  McCay,  Har- 
bor Engineer. 

Dredging — Jacksonville,  Fia. — All  bids 
received  by  the  U.  S.  Engineer  at  Jack- 
sonville, Fla.,  for  dredging  and  rock  re- 
moval at  Miami  Harbor  and  St.  Lucie 
Inlet,  Florida,  have  been  rejected  as  ex- 
cessive or  informal. 

Drainage — Gueydan,  La. — Election  to  be 
held  Feb.  29  to  vote  $250,000  bonds  for 
<irainage    improvements. 

Drainage — Belleville,  III. — Court  has  ap- 
pointed commissioners  to  have  charge  of 
the  construction  of  Richland  Creek  Drain- 
age District;  work  consists  of  straighten- 
ing and  widening  the  creek  and  construc- 
tion of  about  five  highway  and  four  rail- 
road bridges.  City's  share  of  expense  will 
be  about  $60,000.  W.  Woolf,  City  Engi- 
neer. 

Dredging — Wisconsin -IVIinnesota. — Fed- 
«ral  improvements  to  Duluth-Superior 
Harbor,  Minnesota  and  Wisconsin,  by  en- 
larging Superior  harbor  basin,  dredging 
160  acres,  there  to  a  depth  of  21  ft.,  at  an 
estimated  cost  of  $360,000.  has  been 
recommended  to  Congress  by  War  De- 
partment. 

Drainage — Madison,  S.  D. — The  Commis- 
sioners of  Lake  and  Moody  Counties  have 
authorized  the  ronstruction  of  a  ditch  to 
drain  several  sloughs  near  Wentworth.  C. 
A.  Trimmer,  County  Engineer,  has  com- 
pleted a  survey  and  work  will  start  in 
the  spring  on  the  reclamation  of  1700 
acres  of  the  eastern  part  of  Lake  County 
and  700  acres  western  part  of  Moody 
County. 


Dam  —  Lampasas  Springs,  Tex. — Re- 
ported Gulf,  Colorado  &  Santa  Fe  R.R. 
(Frank  MeiTitt,  Ch.  Engr.,  Galveston)  in- 
tends constructing  a  dam  across  Brown's 
Creek  near  Lampasas  Springs,  to  have  a 
capacity  of  300,000,000  gal.  of  water,  to 
insure  an  adequate  supply  for  general 
needs  of  the  railroad  in  that  section  and 
on  Lampasas  branch.  Dam  is  to  be  25  to 
30  ft.  high,  one-quarter  of  mile  in  length 
and  splUwav  250  to  300  ft.  long;  cost 
$75,000. 

Irrigation  —  Atascadero,      Cal.  —  H.      T. 

Corey,  consulting  engineer  for  the  Atas- 
cadero Mutual  Water  Co.  of  Atascadero, 
San  Luis  Obispo  County,  has  applied  to 
State  Water  Commission,  Sacramento,  for 
permission  to  use  30  cu.  ft.  per  second 
from  Salinas  River,  equivalent  to  20,000,- 
gal.  per  day.     Cost  of  work  about  $750,000. 

Irrigation — Colusa,  Cal. — Cheney  Slough 
Irrigation  Co,  has  applied  to  State  Water 
Commission,  Sacramento,  for  permission 
to  appropriate  8000  miners'  inches  of 
water  from  main  Sacramento  RiveJ-  for 
the  irrigation  of  about  10,000  acres  in 
Colusa  County  on  the  old  Jimtnineo 
Rancho.  A  pumping  system  consisting 
of  three  units  is  proposed.  A  canal  10 
miles  long  is  to  be  constructed  and  the 
water   delivered    through    laterals.' 

Flood    Protection — Long     Beach,    Cal. — 

City  Council  contemplates  forming  as- 
sessment district  to  construct  storm 
drain  on  slope  of  Signal  Hill,  to  cost 
about    $100,000. 

River  improvement — Los  Angeles,  Cal. — 

Board  of  Supervisors  (A.  M.  McPherrin, 
Clerk)  appropriated  $7,750,  the  property 
owners  to  appropriate  a  like  sum,  for  flood 
protection  work  along  San  Gabriel  and  Rio 
Hondo  Rivers.  James  W.  Reagan,  Flood 
Control  Engineer. 

Wharf — Los  Angeles,  Cal. — The  addition 

to  Mormon  Island  channel  wharf,  to  cost 
$137,000.  including  bulkhead,  1010-ft.  wharf 
and  500-ft.  bulkhead  will  be  built  under 
city  force  account. 

Dredging — Los  Angeles,  Cal. — City  Har- 
bor Commissioners  have  applied  to  the 
U,  S.  Engineer's  OfHce  for  permission  to 
dredge  a  portion  of  the  San  Pedro  Har- 
bor to  a  depth  of  30  ft. 

irrigation — IVIadera,  Cal. — Madera  Irri- 
gation Bureau  (W.  S.  Orvis,  Secy.),  act- 
ing as  trustee  for  promoters  of  proposed 
irrigation  district,  has  applied  to  State 
Water  Commission,  Sacramento,  to  divert 
water  from  San  Joaquin,  Fresno  and 
Chowchilla  rivers  and  tributaries  to  irri- 
gate about  400,000  acres.  A  dam  2400  ft. 
wide  and  230  ft.  high,  and  a  main  canal 
45  miles  long,  including  several  hundred 
miles  of  laterals  and  ten  storage  reser- 
voirs with  a  total  storage  capacity  of 
about  124,000,000,000  gal.  are  contem- 
plated. 

Harbor  Improvement — Richmond,  Cal. — 
Co"ncil  and  Richmond  Industrial  Com- 
mission will  spend  approximately  $700,000 
for  improvements  to  the  inner  harbor. 

Dredging — San  Diego,  Cal. — War  De- 
partment recommends  dredging  to  cost 
about  $220,000  at  harbor  to  facilitate  ap- 
proach of  warships  to  coaling  station. 

Flood  Protection — Venice,  Cal. — A  bond 
issue  for  constructing  storm  water  pro- 
tection work  is  contemplated  by  the  City 
Trustees,    C.  S.  Thatcher,  City  Clerk. 

irrigation — Mesa,  Ariz. — Reported  Grand 
Prairie  Canal  Co.  incorporated  liy  L.  T. 
Mountz  of  Mesa,  Ariz,  (not  Ark.,  as  pre- 
viously stated),  and  will  immediately 
construct  a  28-mile  irrigation  canal  to 
provide  water  from  White  River  to  de- 
velop the  rice  growing  industry.  A  pump- 
ing station  will  be  installed  on  White 
River. 

Drainage— Logan,  Utah.— Contract  will 
be  let  in  March  by  Logan  Land  &  Drain- 
age Company  (A.  F.  Cardon,  Mgr.  and 
Pres.),  for  draining  about  3000  acres  of 
land  at  a  cost  of  $60,000.  Two  small 
pumps  and  200,000  ft.  of  tiling  will  be  re- 
quired. Brown  &  Kleinschmidt,  Engi- 
neer, Salt  Lake  City, 

BIDS     DESIRED. 

State  Canal— Albany,  N.  Y.— Until  Feb. 
24,  by  W.  W.  Wotherspoon,  State  Super- 
intendent of  Public  Works,  Albany,  for 
constructing  a  steel  plate  girder  bridge 
over  Erie  Canal  at  Clinton  Street  in 
Whitesboro.      Engineer's   estimate,    $9,689. 

Dredging— New  York,  N.  Y. — Until  Feb. 
24  by  U.  S.  Engineer's  Ofllce,  New  York, 
for  dredging  Keyport  Harbor  and  Shrews- 
bury River,  N.  J.,  advertised  in  Engineer- 
ing Record. 

Dredging  —  New  York,  N.  Y.— Until 
March  7  by  U.  S.  Engineer's  Office,  New 
York,  for  dredging  and  removal  of  rock 
and  boulders  in  Staten  Island  Sound,  N. 
Y.  and  N.  J.,  advertised  in  Engineering 
Record. 

Drainage- Largo,  Fla. — Until  March  6 
by  Board  Supervisors  of  Lake  Largo- 
Cross  Bayou  Drainage  Dist.  (F.  R. 
Francke,  Pres.)  for  approximately  26,000 
cu.  yd.  open  ditch  20  ft.  wide  at  bottom, 
side  slopes  one  and  two,  one  timber  crib 
spillway,  etc.,  advertised  in  Engineering 
Record.  Isham.  Randolph  &  Co.,  Ch. 
Engr.,  Jacksonville,   Fla. 


Seawall— West  Palm  Beach,  Fla.— Until 
Feb.  24  by  City  Council  for  constructing  a 
seawall,  improving  sanitary  sewer  sys- 
tem and  additional  street  paving.  J.  B. 
McCrary  Co.,  Engrs.,  the  National  Bank 
Building,  Atlanta,  Ga. 

Drain — Sunfield,  Mich. — Reported  de- 
sired until  Feb.  23,  by  Sunfield  Commis- 
sioners at  Sunfield  for  constructing  the 
Collier  drain  from  Sebewa  Township 
Ionia  County  across  Sunfield  Township  in 
Eaton  County.  The  ditch  is  7  miles  long 
and  will  cost  about  $25,000. 

Breakwatet^Racine,  Wis. — Until  March 
10  by  U.  S.  Engineer's  Office,  Milwaukee, 
Wis.,  for  constructing  reinforced  concrete 
caisson  breakwater  and  removing  old  tim- 
ber crib  pier  at  Racine  Harbor,  Wis., 
advertised    in    Engineering   Record. 

Ditch — Duluth,  Minn Reported  desired 

until  Feb.  19,  for  constructing  County 
Ditch  No.  4,  to  consist  of  651,000  cu.  yd. 
excav.,  68  miles  of  grading,  2  steel 
bridges,  etc.;  probable  cost,  $105,715. 

Ditches — Jackson,  Minn. — Until  Feb.  29, 
by  P.  D.  McKellar,  County  Aud.,  for  re- 
pairing, etc..  County  Ditch  No.  3,  to  con- 
sist of  approximately  52,000  fL  6  to  12  in. 
tile.     Cost  $10,334. 


Irrigation,  Ft.  Laramie,  Wyo. — Until 
March  10,  by  U.  S.  Reclamation  Service, 
Ft.  Laramie,  for  constructing  various 
structures  on  about  10  miles  of  Ft.  I-.ara- 
mie  Canal;  also  same  time  and  place  sep- 
arate bids  for  earthwork  on  about  5% 
miles  of  main  canal.  Ft.  Laramie  Unit, 
both  North  Platte  Project,  Nebraska-Wyo- 
ming, both  proposals  advertised  in  Engi- 
neering Record. 

Look  Gates,  etc.— New  Glasgow,  N.  S. — 
Until  Feb.  28  by  R.  C.  Desrochers,  Secy. 
Dept.  Pub.  Wks.,  Ottawa,  Ont.,  for  con- 
structing timber  lock  gates  and  their 
equplment  for  the  East  River  Lock,  near 
New  Glasgow. 


PRICES    AND     LETTING8. 
iflndicates  award  of  contract. 

-estate  Canal  Work— Albany,  N.  Y.— 
Contracts  awarded  by  W.  W.  Wother- 
spoon, State  Supt.  Pub.  Wks..  for  Ter- 
minal Contract  No.  51,  to  Fred  H.  Rhodey, 
of  Albion,  at  $5,325  (bids  opened  Feb.  1). 

Docks— Buffalo,  N.  V.— See  "New  In- 
dustrial Plants." 


y^State  Canal  Work— Albany,  N.  Y.— Following  are  unit  figures  of  four  lowest  bids 
opened  Feb.  1  for  Contract  21- A,  Erie  Canal,  Section  9,  completing  construction  ot 
canal,  from  about  Station  2449,  about  400  ft.  west  of  Genesee  River,  to  about  Station 
2566 -(-58,  about  442  ft.  from  east  end  of  Contract  No.  6,  length  2.23  miles:  (a)  EngJ: 
neer's  estimate,  $415,700;  (b)  Walsh  Construction  Co.,  Davenport,  Iowa,  $384,»z« 
(awarded  contract) ;  (c)  E.  W.  Foley  Contr.  Corporation,  71  Wall  Street,  New  York, 
$389,414;   (d)  H.  S.  Kerbaugh,  Inc.,  Buffalo,  $430,124;   (e)   Scott  Bros.,  Rome,  $431,740. 

(a)  '(b)  (c)  (d)  (e) 

Clearing    (lump   sum) $100.00      $100.00      $100.00      $100.00      $100.00 

401,000  cu.    yd.    excavation 0.90  0.8325        0.84  0.92  0.94 

12  M  ft.  sheeting  and  bracing 60.00         65.00         65.00         50.00         60.00 

24,900  sq.  ft.  channeling 0.50  0.40  0.55  0.55  0.50 

880  cu.   yd.    forming  embankment 0.15  0.15  0.18  0.15  0.16 

520  cu.  yd.   lining 1.50  1.40  1.75  L50  1.50 

3  M  ft.  sawed  lumber 65.00         65.00         60.00         55.00         65.00 

1,820  cu.   yd.   second-class  concrete 8.00  7.50  7.80  9.00  8.00 

100  cu.  yd.  dry  retaining  wall,  includ- 
ing   coping 2.50  2.50  2.50  2.60  2.50 

525  cu.  yd.   rubble  masonry 5.00  4.50  4.90  6.00  6.00 

4,600  cu.  yd.  rock  spoil  protection 1.00  1.00  0.90  1.10  1.00 

265  sq.   yd.   cobblestone  paving 1.25  1.25  1.30  1.35  1.25 

105  cu.   yd.   fourth-class  riprap 2.00  2.00  2.10  2.00  2.00 

360  cu.  yd.  fourth-class  grouted  riprap         4.00  4.00  4.50  4.75  4.00 

2,500  1b.    structural   steel 0.05  0.05  0.05  0.06  0.06 

3,260  1b.   metal   reinforcement 0.035         0.04  0.04  0.04  0.03i 

1,000  lb.     furnishing    metal     in     guard 

gates,  f.o.b.  cars  Rochester 0.04  0.04  0.05  0.04  0.04 

27,390  lb.     transporting,     erecting     and 

painting  metal  in  guard  gates..  0.015         0.016         0.016         0.015         0.011 

180  1b.    iron   castings,   plain 0.035  0.035  0.04  0.04  0.03S 

30  post,     transporting,    placing    and 

painting  snubbing  posts 2.60  2.50  2.50  2.50  2.50 

675  lln.  ft.  wooden  fence 0.30  0.30  0.36  0.36  0.30 

930  lin.  ft.  drilling  bolt  holes  in  rock.  0.60  0.50  0.50  0.60  0.60 

10  cu.  fL  chipping  concrete 2.50  2.50  2.75  2.50  2.60 

Cofferdams,     pump,      bail,      and     drain. 

(lump    sum) 15,000.00  15.000.00  12,000.00  17,500.00  15,000.00 

State  Canal  Work — Albany,  N.  Y. — Following  are  unit  figures  of  four  bids  opened 
Feb.  1  by  W.  W.  Wotherspoon,  State  Superintendent  Public  Works,  for  state  canal 
work.  Contract  29-A,  Erie  Canal,  Section  4,  completing  construction  of  canal  from 
Station  5130,  near  Sterling  Creek,  to  Herkimer,  Oneida  County  line,  length  4  miles: 
(a)  Engineer's  estimate,  $162,005;  (b)  F.  H.  Wells,  Corfu,  $158,056;  (c)  Eastover  Con- 
struction Co.,  Utica,  $186,434;  (d)  Troy  Public  Works  Co.,  Utica,  $220,95L  (Bids  re- 
jected). 

(a)  (b)  (c)  (d)  (e) 

Clearing    (lump    sum) $300.00    $300.00    $300.00    $300.00    $300.00 

344,200  cu.  yd.  excavation 0.28  0.28  0.345        0.36  0.44 

40  M  ft.  sheeting  and  bracing 56.00        60.00        40.00        55.00        65.00 

69,300  cu.  yd.  forming  embankment 0.20         0.18         0.20         0.20         0.29 

3,300  cu.  yd.  cinder  filling 1.00  0.80  1.00  1.00  1.10 

1,090  cu.   yd.   lining 2.25  2.15  2.00  2.25  2.20 

31.3  M  ft.  sawed  lumber  (Y.  P.  or  D.  F.)..      60.00       55.00       70.00       60.00       60.00 

3,400  lin  ft.   foundation  piles 0.30         0.30         0.40         0.30         0.38 

76  M  ft.  wooden  sheet  piling 65.00        60.00        60.00       65.00        67.71 

1,000  sq.  ft.  steel  sheet  piling 1.15  1.20  1.00  1.15  1.15 

515  cu.   yd.   second-class   concrete 7.50         7.25         8.00         8.50         9.00 

680  cu.  yd.  second-class  reinforced  concrete      12.00       11.60       12.00       12.00       13.20 
100  cu.   ft.  removing  and  replacing  defec- 
tive   concrete 1.00  0.80  1.25  1.00  1.00 

10,000  sq.  ft.  finishing  concrete  surfaces 0.25  0.22         0.25  0.25  0.30 

2,370  cu.  yd.  laying  wash  wall 0.75         0.80         1.00         0.76         1.00 

320  sq.    yd.    furnishing    and    laying    first- 
class  stone  paving 4.00  3.90  6.00  4.00  4.00 

2,190  sq.  yd.  laying  first-class  stone  paving.        1.00  1.00  1.00  I.OO  1.00 

200  cu.    yd.    furnishing   and    laying    flrst- 

class  riprap 3.75  3.50  6.00  3.76  3.75 

400  cH.  yd.  laying  first-class  riprap 1.50         1.40         1.80         1.50         l.BO 

1,350  cu.    yd.    furnishing   and   laying   third- 
class  riprap 3.25  3.00  4.50  3.25  3.3B 

4,050  cu.  yd.   laying  third-class  riprap 1.00         0.95         0.70         1,00         1.00 

2,020  lb.    structural   steel 0.15         0.15         0.15         0.15         0.16 

15,800  1b.    metal   reinforcement 0.03  0.0325      0.04  0.03  0.044 

8,100  1b.   iron  casting,  plain 0.03  0.0325      0.03         0.03  O.OBf 

1,380  lin.    ft.   wooden   fence 0.25  0.25  0.25  0.26  0.276 

16  M  ft.   removing  existing  flooring 1.00  0.80  1.00  1.00  4.68 

Maintaining  highway  trafflc  (lump  sum) 250.00      300.00      100.00      250.00      2S0  00 

Storehouse   (lump  sum) 600.00     550.00     600.00     500.00      600.00 

Cofferdams,    pump,    bail,    and    drain,     (lump 

sum) 2,000.00  2,500.00  2,000.00  2,000.00  2,000.09 

Cleaning  up  site  of  contract,  removing  plant 

and  debris   (lump  sum) 1,500.00  1,000.00  1,600.00  1,500.00  1,600.00 

•State  Canal  Work — Albany,  N.  Y. — Following  are  unit  figures  of  four  lowest 
bids  opened  Feb.  7  by  W.  W.  Wotherspoon,  State  Superintendent  Public  Works,  for 
making  repairs  to  dam  at  Tonawanda:  (a)  Engineer's  estimate  $36,053;  (b)  Henry  P. 
Burgard  Co.,  Buffalo,  $30,277  (awardsd  contract):  (c)  John  D.  Rust,  32  Woodlawn 
Avenue,  Buffalo,  $30,277;  (d)  Chesley,  Earl  &  Heimbach,  Inc.,  Buffalo,  $31,999-  (e) 
Lathrop,  Shea  &  Henwood  Co.,  Buffalo,  $33,251. 

(a)        '(b)         (c)         (d)         (e) 

0.46  M  ft.  sawed  lumber  (yellow  pine) $60.00     $60.00     $60.00     $48.00     $70.00 

1  M  ft.  contingent  sawed  lumber 50.00         1.00       40.00       40.00       60.00 

3,036  cu.  yd.  gravel  filling 1.50         1.34         1.00         1.27         1.40 

20,065  sq.  ft.   steel  sheet  piling 1.25         1.00        1.12         1.15         1.16 

203  cu.   yd.   second-class   concrete 8.00        8.00        8.00        7.0C        7  76 

6,628  1b.    structural    steel 0.07         0.07         0.05        0.06         o!o7 

4,940  1b.    metal    reinforcement 0.05        0.05         0.04         0.04         0  05 

300  cutting  steel  sheet  piling  (per  pile) 1.00         0.25         0.40        0.50         0  10 

1,235  cu.    yd.    third-class   riprap 3.00        3.00         2.00        2.30        2  85 
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*Pler  —  Wlldwood.  N.  J.  —  Contract 
awarded  Mark  B.  Reeves.  Wildwood.  for 
constructing  the  Casino  Ocean  pier,  to  be 
nearly  200  ft.  wide, 

•^Dredging  —  Baltimore,  Md.— Contracts 
awarded  as  follows  by  Board  of  Award, 
work  to  be  done  under  the  Harbor  Board 
supervision:  To  Maryland  Dredging  Co., 
1515  Fidelity  Building,  dredging  docks  and 
Inner  basin,  at  J17,400,  and  to  Sanford  & 
Brooks  Co..  Commerce  and  Water  Streets, 
dredging  in  Spring  Gardens,  at  »16,300. 

-A^rcdglng,  Etc.— Norfolk,  Va. — Con- 
tract awarded  by  Norfolk  &  Western 
R.  R.  to  James  Stewart  Company,  New 
York,  N.  T..  for  dredging  bulkhead  and 
pier  work  at  Lamberts  Point  at  approxi- 
mately $1,000,000.  Contract  to  be  let 
later  on  the  sheds  and  superstructure  of 
the  two  coastwise  merchant  warehouses 
to  be  erected  In  connection  with  this 
work. 

^Drainage — Council  Bluffs.  Iowa. — Con- 
tract awarded  by  Supervisors  of  Harrison 
and  Pottawattamie  County  to  Seabury  Co. 
of  Logan  for  constructing  levee  along 
Boyer  cut-off  at  18.S  cts.  per  cu.  yd. 
Total  cost  about  $30,000. 

*Oralnage  —  Ozan,  Ark,  —  Contract 
awarded  Edgar  A.  Kahn  of  Little  Rock  to 
construct  a  drainage  ditch  four  miles 
long  near  Ozan  known  as  Drainage  Dis- 
trict No.  1. 

^Dam — Jackson,  Cal. — Contract  for  oon- 
Btructlng  reinforced  concrete  dam  for 
Argonaut  Mining  Co.  awarded  Bent  Bros.. 
Central  Building  Los  Angeles,  at  about 
$20,000. 


ELECTRIC  RAILWAYS 


PROPOSED     WORK. 

Spartanburg,  S.  C. — Plans  being  consid- 
ered to  construct  a  line  from  Spartanburg 
via  Walnut  Grove  and  Cross  Anchor  to 
Clinton.  Among  those  Interested  are:  L. 
H.  Wilson,  Pres.  Bank  of  Cross  Anchor, 
and  W.  W.  Harris,  Clinton,  and  T.  B, 
Thackston,  Cedar  Springs. 

Birmingham,  Ala.  —  Birmingham,  Rail- 
way, Light  &  Power  Co.  considering  con- 
structing a  20-mile  line  from  Birmingham 
to  Warrior  River;  cost  about  $300,000. 

Eau  Clalr«,  Wis. — Wisconsin  Minnesota 
Light  &  Power  Company  of  Eau  Claire 
Is  planning  a  72-miIe  electric  interurban 
line  from  Chippewa  Falls  to  St.  Paul 
through  Paint  Creek  Dam,  Eagle  Point, 
Colfax.  BoycevIUe,  Wheeler,  Downing  and 
Glenwood  city.  Albert  E.  Pelrce,  Vice 
Pres.  Eau  Claire,  may  be  able  to  give 
further  information. 

St.  Paul,  Minn. — The  St.  Paul  Southern 
Electric  Ry.  Co.  will  soon  Issue  $1,200,000 
bonds  to  finance  the  construction  of  an 
extension  to  Rochester. 

Olathe,  Kan. — Plans  being  perfected  by 
Missouri  &  Kansas  Interurban  Ry.  Co. 
(Fred  O'Flaherty.  Ch.  Engr.,  Kansas  City, 
Ho.),  for  construction  of  a  line  from 
Olathe   to   Ottawa,    26   miles. 

Kansas  City,  Mo. — The  Kansas  City  & 
Tiffany  Springs  Ry.  Co.  plans  to  construct 
railway  northward  from  Kansas  City. 

Huntsvllle,  Tex. — Construction  of  an  in- 
terurban line  between  Huntsvllle  and 
Brenham.  S.  S.  Felder.  Pres.  Huntsvllle 
Business  League,  said  to  be  interested. 

Fresno.  Cal. — This  summer  a  5-raile  ex- 
tension to  Clovla  and  a  12-mile  extension 
to  Centerville  will  b«  built  by  the  Fresno 
Interurban  Ry. 

Lewlston,  Idaho.  —  LewIston-CIarkston 
Transit  Constr.  Co.  announce  construc- 
tion work  will  begin  about  Feb.  15  on 
construction  of  East  Lewiston  extension. 
The  company  plans  to  construct  the  line 
to  Delsol  Park  and  Fair  Grounds,  and  if 
possible  service  to  Park  Hill  will  be  pro- 
vided before  summer. 

BIDS     DESIRED. 

Boston,  Mass. — Until  March  2,  by  Bos- 
ton Transit  Commission  (B.  Leighton 
Heal.  Secy.),  for  building  Sect.  F,  Dor- 
chester Tunnel  advertised  In  Engineering 
Record. 

Boston,   Mass. — See  "mscellaneous." 

New  York,  N.  Y.— Until  Feb.  24  by  Pub- 
lic Service  Commission,  154  Nassau  Street, 
City  (Travis  H.  Whitney.  Sec),  for  In- 
stallation of  tracks  for  portion  of  Seventh 
Avenue-Lexington  Avenue  Rapid  Transit 
Railroad,  in  three  parts,  designated  Lex- 
ington Avenue  Line,  Jerome  Avenue  Line 
and  149th  Street  Loop. 


RAILROADS 


t^Phlladeiphla,  Pa. — Following  are  unit  figures  of  the  four  lowest  bids  opened  Dec. 
14  by  Department  of  City  Transit  tor  Contract  519,  steel  superstructure  and  appur- 
tenant work  in  Frankford  Avenue:  (a)  American  Bridge  Co.,  1720  Widener  Building. 
$257,475  (awarded  contract):  (b)  Pennsvlvania  Steel  Co.,  Steelton,  $267,100;  (c)  Mc- 
Clintock-Marshall  Co.,  Morris  Building,  $270,305;  (d)  Phoenix  Bridge  Co.,  Phoenix- 
ville,  $277,675. 

•(a)  (b)                  (c)  (d) 
Whole  work  as  shown  on  plans   (lump 

sum)    $249,000.00  $258,080.00     $263,000.00     $269,800.00 

10,000  lb.  riveted  steel  girders 0.0375  0.0363              0.0375  0.037 

10,000  lb.  rolled  steel  beams 0.035  0.0335              0.035  0.033 

10,000  lb.    steel    columns 0.04  0.0386              0.04  0.04 

10.000  lb.    steel    rods 0.04  0.03                  0.04  0.03 

10,000  1b.    iron   castings 0.03  0.05                  0.025  0.045 

100  cu.  yd.    excavation 1.45  1.50                  1.25  1.00 

100  cu.  yd.   concrete 10.75  12.00               10.00  12.00 

100  sq.  yd.    asphalt   paving 2.30  5.40                  4.50  3.50 

100  sq.  yd.  new  granite  block  paving              4.50  6.40                  4.50  4.00 

100  sq.  yd.  new  vitr.  block  paving. . .              3.60  5.40                 4.50  4.00 

100  sq.  yd.  new  wood  block  paving. .              4.00  5.40                  4.50  4.00 
100  sq.  yd.     granite,     wood     or    vitr. 

block  repaying,  concrete  base             3.60  3.00                2.25  1.50 
100  sq.  yd.     granite,     wood     or     vitr. 

block  repaying,  gravel  base..              2.10  2.40                 2.00  1.50 
100  sq.  yd.  granolithic  sidewalk  pav- 
ing                  1.90  1.80                  1.50  2.00 

100  sq.  yd.  flagstone  sidewalk  repay- 
ing               0.75  0.90                  0.75  2.50 

100  sq.  yd.    brick  sidewalk   paving. . .              1.20  0.90                  1.00  1.50 
100  lin.  ft.  6-in.  straight  granite  curb              2.00  1.20                  1,00  1.25 
100  lin.  ft.  8-in.  straight  granite  curb              2.90  1.44                  1.20  1.50 
100  lin.  ft.  6-in.  or  8-in.  curved  gran- 
ite  curb 3.50  2.70                  2.25  2.50 

100  lin.  ft.  granolithic  curb 0.85  0.66                  0.55  1.50 

100  lin.  ft.  resetting  stone  curb 0.50  0.60                  0.50  0.50 

1.000  M  ft.  yellow  pine  lumber 60.00  66.00                55.00  50.00 

Force  account,  $10,000  (per  cent  added)             20%  20%             12%%  15% 


-APhlladelphia,  Pa. — Following  are  unit  figures  of  four  lowest  bids  opened  Dec.  7  by 
Department  of  City  Transit  for  Contract  502,  foundations  in  Frankford  Avenue  from 
Unity  to  Dyre  Streets:  (a)  Edwin  H.  Vare,  Lincoln  Building,  $23,870  (awarded  con- 
tract); (b)  James  F.  Leary  Construction  Co.,  Inc.,  311  Cutler  Building,  Rochester, 
N.  Y.,  $25,415;  (c)  Peoples  Brothers,  Inc.,  237  Commercial  Tryst  Building,  $26,909;  (d) 
Robert  Lombardi,  600  Lincoln  Building,  $29,705. 

•(a)  (b)  (c)  (d) 
Whole  work  as  shown  on  plans  (lump  sum) .  ..$17,700.00  $19,100.00  $18,499.00  $27,000.00 

100  cu.  yd.    excavation 1.00  1.65  2.00  0.50 

100  cu.  yd.  concrete  masonry 6.00  7.00  6.00  2.00 

1,000  sq.  ft.  precast  reinforced  concrete  plank- 
ing              0.20  0.15  0.50  0.40 

100  cu.   yd.   brick   masonry 12.00  11.00  20.00  4.00 

100  cu.  yd.  rubble  stone  masonry 6.00  5.50  4.00  2.00 

1,000  M  ft.  yellow  pine  lumber 50.00  50.00  60.00  40.00 

1,000  lb.   steel  work 0.05  0.045  0.05  0.04 

1,000  lb.    iron   castings 0.05  0.04  0.08  0.04 

100  lin.  ft.  5-in.  or  6-ln.  vitr.  clay  pipe 0.20  0.30  0.30  0.40 

100  lin.  ft.  8-in.  or  10-in.  vitr.  clay  pire 0.80  0.40  0.40  0.40 

100  lin.  ft.   12-in.   vitr.  clay  pipe 1.00  0.60  1.00  0.50 

100  lin.  ft.  15-in.  or  18-in.  vitr.  clay  pipe 1.20  0.75  1.50  0.75 

100  sq.  yd.  stone  block  invert  lining  or  sewer 

paving    1.00  2.50  4.00  0.50 

100  sq.  yd.  vitr.  brick  invert  lining 1.00  2.00  4.00  1.00 

10  inlets,  taking  out  existing  sewer  inlets...            9.00  15.00  40.00  5.00 

10  Inlets,  taking  out  and  rebuilding  inlets...          85.00  70.00  100.00  5.00 

10  inlets,   building  new  inlets 80.00  90.00  100.00  5.00 

10  lamp  posts,  moving  gas  lamps  and  posts.            9.00  12.00  6.00  5.00 

100  lin.   ft.   steel  bound   granolKhic  curb 1.00  0.80  0.80  0.75 

100  lin.  ft.  resetting  stone  curb 0.16  0.25  0.25  0.10 

100  sq.   yd.   brick  and   flagstone   sidewalk  re- 
paving 0.60  0.60  0.75  0.40 

100  sq.  yd.  granolithic  sidewalk  repaying 1.25  1.50  1.35  0.40 

100  sq.   yd.   granite   block  repaving  on  gravel 

base 0.50  0.45  0.40  0.15 

100  sq.  yd.  asphalt  repaving  on  concrete  base.            1.00  2.10  3.00  2.25 

100  duct  ft.    terra  cotta   conduits 0.20  0.20  0.10  0.25 

100  lin.  ft.  moving  and  relaying  gas  or  water 

mains   1.00  2.00  0.55  l.OO 

100  boxes,  new  curb  stop  boxes  or  vent  boxes            2.50  0.60  1.00  1.00 

Force  account,   $1,000   (per  cent  added) 15%  15%  12%  15% 


PROPOSED     WORK. 

Far  Rockaway,  L.  I.,  N.  Y.— Public  Ser- 
vice Commission  has  ordered  the  elimina- 
tion of  eight  grade  crossings  in  Far  Rock- 
away  on  the  Far  Rockaway  Branch  of  the 
Long  Island  R.  R..  cost  $1,150,000,  the 
L.  I.  R.  R.  to  pay  $575,000  and  the  State 
and  city  each  $287,500.  J.  R.  Savage.  Ch. 
Engr.,  Jamaica. 


Philadelphia,  Pa. — The  grade  crossings 
at  Clielten  Avenue,  Hortter  Street  and 
Highland  Avenue,  on  Chestnut  Hill  branch 
of  Pennsylvania  R.  R.,  are  to  eliminated 
at  a  cost  of  $500,000. 

Honaker,  Va.  —  Reported  Norfolk  & 
Western  R.R.  (J.  E.  Crawford,  Ch.  Engr., 
Roanoke)  intends  constructing  a  line  from 
Clinch  Valley  division  near  Honaker 
through  coal  and  timber  fields  of  Buchan- 
non  County,  Va.,  and  the  Blackberry  and 
Peter  Creek  sections  of  Pike  County  into 
Elk  horn. 

Montgomery,  Ala. — Reported  extensive 
improvements  are  to  be  made  by  Louisville 
&  Nashville  R.  R.  (W.  H.  Courtenay,  Ch. 
B^gr.,  Louisville,  Ky.)  in  this  city  and 
between  Montgomery  and  Calera. 

Bristol,  Tenn.  —  Reported  Norfolk  & 
Western  R.R.  intends  constructing  a  line 
from  Bristol  to  Kingsport. 

South  Bend,  Ind. — City  reported  taking 
steps  to  eliminate  grade  crossings.  Fred 
Keller,  Mayor. 

Aurora  III. — Reported  Burlington  R.U 
will  star\.  this  spring  track  elevation. 

Faribault,  Minn.— The  Dan  Patch  R.  R. 
Company,  Minneapolis,  will  construct  a 
line  from  Mankato  to  Faribault  and  will 
lay  tracks  into  Faribault  next  spring. 

Topeka,  Kan. — Charter  granted  to  Gar- 
den City,  Hastings  &  Omaha  Ry.  Co.  to 
build  a  road  in  Kansas  318  miles  long 
from  Nebraska  line  in  Smith  County 
southwest  to  Oklahoma  line  in  Morton 
County. 

Oklahoma. — Reported  Missouri,  Kansas 
&  Texas  R.  R.  (L.  F.  Lonnbladh,  Ch. 
Engr.,  Dallas,  Tex.)  intends  making  ex- 
tensive improvements  throughout  the 
State  including  replacing  steel  tracks  with 
heavier  rails,  replacing  various  kinds  of 
ballast  with  rock  and  replacing  wooden 
bridges  with  steel  and  concrete  struc- 
tures. 

Eugene,  Ore. — .Southern  Pacific  R.  R. 
Co.  (W.  Hood.  Ch.  Engr.,  .San  Francisco, 
Cal.)  will  construct  260  miles  of  railroad 
between  Coos  Bay  and  Eureka,  Cal.,  con- 
necting with  the  Willamette  Pacific  R.  R. 


PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

*Stonlngton,  Conn.  —  Contract  for 
four-tracking  New  York,  New  Haven  & 
Hartford  Railroad  through  here  awarded 
Lathrop  &  Shea  of  New  Haven,  at  about 
$180,000. 

-^Chicago,  III. — Contract  awarded  Rob- 
ert Grace  Construction  Co.,  409  Electric 
Building,  Cleveland,  Ohio,  for  constructing 
a  second  track  south  of  Chicago  for  the 
Erie  R.R.,  a  distance  of  about  35  miles. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK. 

Boston,  Mass,— Cliarles  W.  Hubbard  is 
member  of  a  committee  having  in  charge 
the  erection  of  the  maternity  hospital  in 
connection  with  Harvard  Universitv  Medi- 
cal School;  cost  $300,000. 

Chelmsford,  Mass. — The  committee  ap- 
pointed to  report  on  school  needs  has  de- 
cided to  recommend  the  erection  of  a  high 
school  on  Adams  lot  and  an  appropriation 
of  $60,000   for  said   purpose. 

Saugus  (P.  O,  Lynn),  Mpss.- William  H. 
McLean  of  Cambridge,  submitted  plans 
to  School  Board  for  proposed  one-story, 
14-coom  school  to  be  erected  on  Dewey 
.Street;  probable  cost  $50,000.  John  L. 
Bryer,  Chairman  School  Board. 

Bridgeport,  Conn. — See  "Sewerage  and 
Sewage  Disposal." 

Hartford,  Conn, — Finance  Board  has 
voted  to  recommend  $180,000  be  appro- 
priated for  proposed  central  fire  head- 
(luarters  building.  (Horace  B.  Clark, 
President  Frie  Board.) 

Dunkirk,  N,  Y.  —  Board  of  Education 
contemplates  erecting  high  school  to  cost 
about  $50,000. 


Buffalo,  N,  Y. — City  official  considering 
erecting  eight -story  stone  and  brick,  steel 
frame.  City  Oflice  Building  on  present  site 
of  Department  of  Public  Works  building 
at  Franklin  and  Church  Streets  at  an  ap- 
proximate cost  of  $800,000. 

Elmlra,  N.  Y.— The  sum  of  $50,000  has 
been  given  to  this  city  to  erect  a  Carne- 
gie  library. 

Ycnkers,  N.  Y. — New  bids  to  be  asked 
for  erecting  armory  at  Yonkers.  Address 
Armory  Commissioners,  Albany.  Lewis 
F.  Pilcher,  State  Archt.,  Albany. 

Newark,  N.  J. — Board  of  Freeholders 
taking  preliminary  steps  toward  erecting 
County  Tuberculosis  Sanatorium  on  Cald- 
well Mountain. 

Board  of  Education  has  voted, to  pur- 
chase the  asylum  site  on  South  Orange 
Avenue  tor  the  proposed  West  Side  High 
School. 

Rutherford,  N.  J. — Citizens  Jan.  27  vote* 
to  issue  $40,000  bonds  for  erecting  new 
building  on  site  of  present  Sylvan  Street 
school. 

Beaver,  Pa. — School  Board  taking  steps 
to  erect  a  high  school  costing  $75,000. 

Brackenrldge,  Pa.  —  School  Board' 
adopted  plans  tor  an  eight-room  brick 
school  to  be  erected  in  the  Second  Ward. 

Johnstown,  Pa. — Architects  engaged  by 
School  Board  to  prepare  plans  for  the- 
junior  high  school. 

LItltz,  Pa, — Election  to  be  held  Marcb 
7  to  vote  $95,000  bonds  to  erect  a  school. 

New  Castle,  Pa. — Board  of  School  Con- 
trollers considering  erecting  an  addition 
to  the  Thaddeus  Stevens  School  on  East 
Washington  Street. 

Pittsburgh,  Pa. — Department  of  Public 
Charities  (John  J.  McKelvey,  Director), 
has  caused  repealed  ordinances  authoriz- 
ing building  additions  to  the  city  homes 
and  hospitals  at  Marshalsea.  New  plans 
are  to  be  prepared.  Bids  were  opened  re- 
cently on  plans  prepared  two  years  ago. 

Pottsvllle,  Pa. — Erection  of  $45,000  Car- 
negie Library  contemplated  here. 

Canton,  Md.  —  County  Commissioners, 
Towson,  have  decided  to  erect  a  two-story 
brick  police  station  in  Canton. 

Washington,  D.  C. — Charles  Herbert 
Stockton,  President,  George  Washington; 
University,  recommended  to  Board  of 
Trustees  erection  of  science  hall  and  law 
school  building  at  University. 

Norfolk,  Va. — John  Kevan  Peebles.  Law 
Building,  is  architect  for  the  fireproof 
school.     R.  A.  Dobin,  Division  Supt. 

West  Liberty,  W.  Va. — F.  F.  Faris  of 
Wheeling,  and  M.  L.  Wells  of  Wellsburg, 
engaged  by  State  Board  of  Control  at 
Charleston  to  prepare  plans  for  dormitory 
to  be  erected  at  West  Liberty  State"  Nor- 
mal  School;    appropriation    $60,000. 

Morgantown,  W,  Va. — State  Board  of 
Control,  Charleston,  will  have  charge  of 
brick  and  stone  woman's  dormitory  and 
building  for  college  of  agriculture  to  be 
erected  at  West  Virginia  Univ.;  cost 
$100,000. 

Newnan,  Ga, — Election  to  be  held  March 
2  to  vote  $55,000  bonds  for  erecting  addi- 
tional school  buildings. 

Clearwater,  Fla. — Citizens  Feb.  3  voted 
$130,000  bonds  for  erecting  a  court  house 
and  Jail.     Address  Clerk  of  Circuit  Court. 

Bogalusa,  La. — See  "Water  Works." 

Nashville,  Tenn.  —  State  Tuberculosis 
Commission,  Nashville,  taking  steps  to 
erect  tlie  sanitarium  for  treatment  of  pul- 
monary tuberculosis  tor  which  legislature 
has  appropriated   $50,000. 

Boardman,  Ohio. — Election  to  be  held 
Feb.  15  to  vote  $30,000  bonds  tor  erecting 
school  in  connection  with  present  central- 
ized school  at  Boardman  Center.  Address 
-School  Board. 

Brook  Park  (P,  O.  Berea),  Ohio. — School 
bonds  for  $35,000  will  be  sold  March  1  by 
A.  H.  Pincombe,  Clk.  Board  Education 
Brook  Park  Village  School  Dist. 

Bristolville,  Ohio. — School  bonds  for 
$30,000  will  be  sold  March  1  by  Board  Ed- 
ucation (O.  J.  Hammon,  Clk.). 

Camden,  Ohio, — A  fireproof  high  and 
grade  school  costing  $47,894  is  to  be 
erected.  E.  Rutus  Thompson,  Archt. 
Youngstown;  G.  W.  Homsher,  Clerk  Board 
Education. 

Chlilicothe,  Ohto. — School  bonds  for  $29,- 
000  reported  to  be  sold  Feb.  11  by  Sinking 
Fund  Trustees  (R.  D.  Alexander,  Secy.). 

Oberlln,  Ohio.- Dr.  Dudley  P.  Allen  has 
bequeathed  $100,000  tor  a  hospital  in  Ober- 
lin.  George  M.  Jones,  Secy.  Oberlin  Col- 
lege, may  be  able  to  give  further  informa- 
tion. 

New  Straltsvllie,  Ohio.— Citizens  voted 
$50,000  bonds  to  erect  new  school.  Ad- 
dress School   Board. 

Plumwood,  Ohio. — Citizens  voted  $45,000 
bonds  for  erecting  central  school  in  Plum- 
wood  for  Monroe,  Sumnierford  and  Deer- 
creek  Township.  J.  A.  Jones  of  Jones  & 
Maddox,  Dispatch  Annex,  Columbus,  pre- 
paring plans. 

Huntington,  Ind. — Contract  soon  to  bo 
let  for  erecting  high  school  to  be  t''°" 
story  and  basement  brick  and  cost  $160,- 
000.  E.  E.  Dunlap,  Archt.,  State  Life 
Building,  Indianapolis;  J.  M.  Scudder,  Su- 
perintendent  School   Board. 
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Brazil,  Ind. — The  city  will  erect  a  new 
city  hall  to  cost  approximately  $25,000. 
Address  City  Clerk. 

Marion,  Ind.— A  $180,000  high  school  will 
be  erected  here  in  the  spring.  Address 
Board  of  Education. 

Michigan  City,  Ind. — Plans  to  be  pre- 
pared by  Wilson  B.  Parker,  Board  of 
Trade  Building,  Indianapolis,  for  an 
eight-room  addition  to  the  Central  School. 
Address    School    Trustees. 

Pleasantville,  Ind.— J.  Prank  Spencer 
Jeft»rson  Township  Trustee,  will  erect  a 
school   to  cost   $25,000. 

Portland,  Ind. — Plans  prepared  by  T.  D. 
McLaughlin.  Lima,  Ohio,  for  the  court 
house    to   cost    $250,000. 

South  Bend,  Ind. — Reported  the  erection 
of  a  coliseum  and  market  combined  is 
under  consideration  by  the  city.  Fred 
Keller.  Mayor. 

VIncennes,  Ind. — School  bonds  amount- 
ing to  $136,000  sold.  Address  Board  of 
Education. 

Windfall,  Ind. — Contract  will  be  let 
about  March  25  by  A.  D.  Rifte,  School 
Trustee,  for  erecting  a  two-story  and 
basement  brick  and  stone  school,  costing 
$50,000.  Clarence  Martendale,  Archt.,  In- 
dianapolis. 

Detroit,  Mich. — Election  to  be  held  to 
vote  $40,000  bonds  for  erecting  school  on 
Salliotte  Road  in  District  No.  3,  Ecorse 
Township. 

Port  Huron,  Mich. — Citizens  Jan.  31 
voted  $100,000  bonds  for  erecting  school. 
L.  C.  Elliott,  City  Clerk. 

Tuscola,  III. — DeLand  Township  voted  to 
erect  Township  High  School,  costing 
$40,000. 

Urbana,  III. — Contract  will  be  let  about 
March  1  by  University  of  Illinois  Trustees 
for  erecting  a  three-story  brick  and  stone 
fireproof  girls'  dormitory  at  the  Univer- 
sity, according  to  plans  by  James  M. 
White,  Supervising  Archt.,  University  of 
Illinois. 

Waukegan,  III.  —  Board  of  Education 
plans  erecting  schools,  to  cost  approxi- 
mately $90,000. 

Madison,  Wis. — Wesley  Foundation  of 
Milwaukee  is  reported  planning  erecting 
a  non-sectarian  school  of  religion  at  the 
State  University  to  cost  $250,000. 

Menasha,  Wis. — Contract  will  be  let  in 
February  for  erecting  a  three-story  brick 
addition  to  the  high  school  to  cost  $55,000, 
including  equipment.  Van  Ryn  &  DeGil- 
licke,  Archts.,  Milwaukee.  John  Calla- 
han, Supt.  Schools. 

Dolllver,  Iowa. — Citizens  Jan.  14  voted 
$48,000  bonds  for  erecting  a  school.    Hardy 

6  Son,  Archts.,  Estherx'ille;  L.  P.  Still- 
man,  Secy.  Bd.   Educ. 

Holstein,  lowg. — Citizens  voted  to  erect 
a  $50,000  school. 

Eveleth,  Minn. — Contract  soon  to  be  let 
by  the  School  Board  (or  erecting  the 
school  costing  $150,000.  C.  Bray  of  Du- 
luth,  Archt. 

Gilbert,  Minn. — Citizens  voted  $40,000 
bonds  to  erect  a  school  next   summer. 

St.  Paul,  Minn. — Commissioner  of  Public 
Buildings.  Parks  &  Playgrounds  has  been 
authorized  to  prepare  plans  and  specifica- 
tions for  a  4-room  addition  to  Drew 
School;  a  4-room  addition  to  Gordon 
School  and  a  16-room  school  to  take  the 
place  of  the  Lafayette  School. 

Ellis,  Kan  — Citizens  voted  .'625,000  bonds 
to  erect  new  high  school.  Address  School 
Board. 

Marquette,  Kan. — An  election  is  to  be 
held  in  March  to  vote  on  erecting  a  $35,- 
000  high  school. 

North  Platte,  Neb. — School  bonds  for 
$50,000  will  be  sold  March  6  by  A.  F. 
Streitz,  Secretary  Board  Education. 

St.  Charles,  Mo. — La  Beaunje  &  Klein. 
Chemical  Building,  St.  Louis,  engaged  to 
prepare  plans  for  $100,000  dormitory  to  be 
erected  at  Lindenwood  College. 

Seattle,  Wash. — School  Board  Jan.  26 
sold  $304,000  .school  bonds. 

West  Bend,  Ore.— City  intends  erecting 
school  costing  $62,500.  Address  Board 
Education. 

Barstow,  Cal. — Election  to  be  held  April 

7  to  vote  $30,000  bonds  to  erect  school  in 
Union  High  School  District.  Address 
Clerk  School  Board. 

Los  Angeles,  Cal, — J.  S.  Dean,  State  En- 
gineer, Sacramento,  has  plans  for  a  fish 
hatchery  to  be  erected  in  Oak  Creek,  Los 
Angeles,  to  have  concrete  and  tile  build- 
ings, and  cost  $30,000. 

Tucson.  Ariz. — Sum  of  $175,000  available 
for  erecting  mining  building  at  University 
of  Arizona  (Fl.  B.  von  Kleinsmid,  Presi- 
dent). 

Salt  Lake  City,  Utah. — Election  to  be 
held  to  vote  on  $200,000  school  bonds. 
Address  Board  of  ISducation. 

Idaho  Falls,  Idaho. — Citizens  voted  $85,- 
000  bonds  for  erecting  three  schools. 
Address  .School   Board. 


BIDS     DESIRED. 

Fair  Haven,  Vt.  —  Reported  desired 
until  Feb.  15,  by  Vail  Allen,  Chmn. 
Building  Committee  Board  Education,  for 
erecting  two-story  and  basement  60  x  110 
ft.  school.  Fuller  &  Robinson,  Archts., 
95  State  Street,  Albany,  N.   Y. 

Springfield,  Mass.— Until  Feb.  21,  by 
Committee  on  City  Property.  Giles  Bla- 
gue, Chmn.,  for  additions  and  alterations 
to  Howard  Street  School.  Separate  bids 
for  plumbing,  and  electrical  work.  Kirk- 
ham  &  Parlett,  Archts.,  Carr  Bldg. 

Baldwin,  L.  I.,  N.  Y.— Until  Feb.  28  by 
T.  D.  Smith,  Secy.  Board  Education,  for 
furnishing  material  and  erecting  school 
No.  3.  Separate  bids  for  heating,  plumb- 
ing and  electrical  work,  advertised  in  En- 
gineering Record.  Probable  cost  $40,000. 
Tooker  &  Marsh,  101  Park  Avenue,  New 
York  City,  Archts. 

Morrlstown,  N.  J.— Until  Feb.  25  by 
Board  of  Education  (William  H.  Linder, 
Clk.)  for  erecting  the  high  school;  cost 
approximately  $243,000.  Guilbert  & 
Betellel  Archts.,  Newark. 

Seabreeze,  Fla. — Until  March  4  by  C.  R. 
M.  Shepard,  Secy.  Board  Pub.  Instruc- 
tions, De  Land,  Fla.,  for  erecting  rein- 
forced concrete  school  building  at  Sea- 
breeze. Marks  &  Sheftall,  210  Clark  Build- 
ing, Jacksonville,  Archts. 

Columbus,  Ohio. — Reported  desired  un- 
til Feb.  26,  for  erecting  school  for  Salt 
Creek  Township,  for  erecting  one-story 
and  basement  centralized  school.  Prob- 
able cost  $25,000.  Matheny,  Allen  & 
Mounts,  Archts.,  Columbus. 

Palmyra,  Ohio. — Reported  desired  until 
March  4,  by  Board  Education  (Jos.  Wil- 
liams, Clerk),  for  erecting  two-story  and 
basement,  60  x  70  ft.,  centralized  school, 
W.  C.  Owen  &  Co.,  Archts.,  449  Leader- 
News  Building,  Cleveland. 

Highland  Park,  Mich.— Until  Feb.  24  by 
Board  Education  (Caleb  S.  Pitkin,  Secy.) 
for  erecting  an  18-room  addition  to  the 
Willard  school  building  on  Hamilton 
Boulevard  between  Davison  and  Waverly 
Avenues.  Wells  D.  Butterfleld,  Archt., 
1113-15   David  Whitney   Building,   Detroit. 

Mattoon,  III.— Until  Feb.  22,  by  John  S. 
Goodyear,  Mattoon,  for  erecting  two-story 
and  basement  stone  county  hospital  to 
cost  $25,000.  F.  W.  Stuebem.  Archt.,  415 
Adams  Building,  Danville. 

Rockford.  III. — Until  March  2,  by  Pub- 
lic Grounds  and  Building  Committee, 
Board  County  Supervisors  (Peter  T.  A. 
."Anderson,  Chmn.),  for  erecting  Jail  and 
addition  to  court  house.  J.  W.  Royer, 
Archt.,   Urbana. 

Sycamore,  III. — Until  Feb.  26,  by  Board 
Education  (Geo.  A.  James,  Clerk),  for 
furnishing  material  and  erecting  school. 
N.  S.  Spencer  &  Son,  Archts.,  Champaign. 

Bradford,  Iowa — Until  Feb.  25,  by  Board 
Directors  Independent  School  Dist.  (C.  B. 
J  ones.  Secy.),  for  erecting  a  school,  in- 
cluding heating,  ventilating,  plumbing, 
etc.     H.  C.   Hardy,  Architect,   Estherville. 

Bradgate,  Iowa. — Reported  desired  until 
Feb.  23.  by  Consolidated  School  Dist.  (R. 
M.  Higby,  Secy.),  for  erecting  two-story 
and  basement,  60  x  75  ft.,  school.  Proud- 
foot,  Bird  &  Rawson,  Archts.,  810  Bubble 
Building,  Des  Moines,  Archts.  Probable 
cost    $35,000. 

Charles  City,  Iowa. — Until  March  17  by 
James  A,  Wetmore,  Acting  Supervising 
Archt.,  Treasury  Department,  Washing- 
ton, D.  a,  for  erecting  U.  S.  Post  Office  at 
Charles  City. 

Gilbert,  Minn. — Reported  desired  until 
Mar.  15  by  W.  T.  Bray,  Archt.,  Fidelity 
Bldg.,  Duluth,  for  Manual  Training 
School;   probable  cost  $65,000. 

St.  Peter,  Minn.— Until  Feb.  23,  bv 
State  Board  Control,  in  their  office 
State  Capitol,  St.  Paul,  for  erecting  addi- 
tion to  Criminal  Building,  State  Hospital 
at  St.  Peter.  C.  H.  Johnson.  Archt.,  715 
Capital  Bank  Building,   St.   Paul. 

Bridgeport,  Neb. — Reported  desired  un- 
til March  1,  by  School  Board  (J.  E. 
Trainer,  Secy.),  for  erecting  two-story 
and  basement  brick  school  in  Dist.  No. 
63. 

Enderlln,  N.  D. — Until  Feb.  25,  by  Board 
Education  (E.  T.  Danielson,  Clk.),  for 
general  construction,  heating,  ventilating, 
plumbing,  etc.,  new  addition  to  and  re- 
inodeling  present  school.  John  D.  Chubb. 
Archt.,    109    N.    Dearborn    Street,    Chicago. 

Normandy,  Mo.— Reported  desired  until 
Feb.  16,  by  Building  Committee  of  the 
German  St.  Vincent's  Home  Association 
(Jos.  Gruender,  Secy.),  for  erecting  or- 
phans' home.  Separate  bids  for  heating, 
plumbing,  etc.  Wessbecher  &  Hilder- 
brand,  Archts.,  408  Temple  Building,  St. 
Louis. 

La  Porte,  Tex.— Until  Feb.  21  by  George 
Van  Pelt.  Secy.  Independent  School  Dist., 
for  erecting  school,  including  heating, 
plumbing  and  electric  work. 

Lubbock,  Tex. — Until  March  8.  by  Board 
County  Comrhissioners.  for  erecting  court 
house.  Separate  bids  for  steam  heating. 
Cost  $100,000.  Sam  G.  Davis,  County 
Clerk. 

Sacramento,  Cat. — Reported  desired  un- 
til Feb.  16,  by  E.  F.  Pfund.  Clerk  Board 
of     Supervisors,     for     erecting     detention 


home  on  the  County  Hospital  grounds; 
also  separate  bids  same  time  and  place  for 
erecting  Nurses'  Home.  R.  A.  Herold, 
.\rcht.,   430-37   Forum   Building. 

San  Bernardino,  Cal. — Until  Feb.  14  (ex- 
tension of  date  from  Jan.  31),  by  County 
Board  of  Supervisors  (L.  R.  Patty,  Cleik), 
for  erecting  a  two-story  and  basement, 
two  two-story  wings  and  three-story  and 
basement  administration  building  at  the 
county  hospital  to  cost,  including  equip- 
ment, about  $130,000.  Lyman  Farwell, 
Archt.,  615  W.  P.  Story  Building,  Los 
Angeles.     A.  S.  Guthrie.  Clerk  of  Board. 

PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

Philadelphia,  Pa. — Following  are  lowest 
bids  opened  by  Board  of  Education  for 
erecting  the  Kensington  High  School  on 
Coral  and  Cumberland  Streets;  General 
contract,  Thomas  Reilly,  1616  Thompson 
Street.  $332,927;  heating  and  ventilating,  S. 
Faith  &  Co.,  2427  Pennsylvania  Avenue, 
$54,522;  electric  work,  S.  Miller  &  Co., 
$32,631;  plumbing,  Bulman  Brothers,  2532 
N.  Fifth  Street,  $16,441. 

Lowest  bid  opened  Feb.  1  by  Director 
Kusen  of  the  Department  of  Health  and 
Charities  for  constructing  a  power  plant 
at  the  home  for  feebleminded  at  Byberry 
submitted  by  Peoples  Bros.,  Inc.,  2508 
Callowhill  Street,  at  $35,900. 

^Wheeling,  W.  Va. — Contract  awarded 
the  Ohio  Building  &  (Construction  Co.. 
Cincinnati,  at  $23,500,  for  building  a  fire- 
proof power  house  at  dam  No.  14,  Ohio 
River. 

-^Cookevllle,  Tenn. — Contract  awarded 
Jan.  26  by  State  Board  of  Education  to 
Fulcher  Brick  Co.  of  Nashville,  at  $61,761, 
for  erecting  boys'  and  girls'  dormitory, 
remodeling  administration  building,  boiler 
house  and  heating  apparatus  for  Poly- 
technic Institute  at  CookeviUe.  Asmus 
&  Norton,  Archts.,  505  Cole  Building, 
Nashville. 

•Nashville,  Tenn. — Contract  awarded 
Foster  &  Crelghton  Co.,  Nashville,  for 
erecting  the  3-story  fireproof  dormitory 
addition  to  Ward-Belmont  College,  at 
$55,000. 

•Sugar  Grove,  Ohio.  —  Contract  for 
erecting  school  awarded  S.  Q.  Henke  of 
Lancaster;  cost  about  $22,000.  E.  S. 
Matheny,  Archt.,  710  Harrison  Building, 
Columbus. 

•  Rochester,  Mich. — Contracts  for  erect- 
ing high  school  (bids  opened  Jan.  28) 
awarded  as  follows  by  Board  of  Education 
(J.  F.  Jackson,  Secy.):  General  contract, 
J.  H.  Patterson,  Plymouth,  Mich.,  $21,584; 
heating,  American  Heating  &  Ventilating 
Co.,  Toledo,  Ohio,  $2,869;  plumbing,  Will- 
iam Tlmken,   Rochester,   $938. 

•Caldwell,  Kan. — Contracts  for  erecting 
school  (bids  opened  Jan.  31)  awarded  as 
follows:  General  contract  to  H.  I.  Ellis 
Construction  Co.,  Wichita,  $38,200,  pump- 
ing and  heating,  R.  R.  Moore  &  Co., 
Wichita,  $7,125,  and  electric  work.  South- 
western Electric  Co.,  Wichita,  $1,123.  J. 
E.   Damon,   Clerk  Board  Educ. 

•El  Paso,  Tex. — Contract  awarded  Cap- 
ital Iron  Works,  Topeka,  Kan.,  for  struc- 
tural steel  needed  in  the  county  court 
house. 


PRIVATE  BUILDINGS 


PROPOSED     WORK. 

Boston,  Mass. — Louis  W.  Reycroft  of 
Cambridge,  intends  erecting  at  Massachu- 
setts Avenue  and  Green  Street  an  office 
building  and  theater,  also  a  five-story, 
brick  and  stone  office  building  on  Massa- 
chusetts Avenue  and  Brookline  Avenue; 
estimated   cost  of   both   $450,000. 

Marlboro,  Mass. — Sacred  Heart  R.  C. 
Church  is  having  plans  prepared  for  a 
stone  edifice.     Rev.   J.  A.   Curtin,   Pastor. 

Gabriels,  N.  Y. — Sisters  of  Mercy  taking 
steps  to  rebuild  Sanatorium  for  Incipient 
Tuberculosis,  destroyed  by  fire. 

Brooklyn,  N.  Y. — Plans  filed  for  erecting 

following  buildings:  Six-story  brick  store 
and  tenement  at  Marcy  Avenue  and  Di- 
vision Street  for  Ross  Land  Company,  cost 
$60,000,  Shampan  &  Shampan,  Archts.,  772 
Broadway,  Brooklyn;  two  5-story  brick 
tenements  on  Cranberry  Street  for 
Heights  Operating  Company,  total  cost 
$85,000,  Slee  &  Bryson,  Archts.,  154  Mon- 
tague Street. 

Plans  being  prepared  by  Arthur  Carl- 
son, 226  Henry  Street,  for  moving  picture 
theater  to  be  erected  on  Park  Place  foi- 
st. Marks  Avenue  Realty  Company;  prob- 
able cost  $125,000. 

Morris  Park  (P.  O.  Jamaica),  L.  I.,  N. 
Y. — Roman  Catholic  Diocesan  Board  of 
Consultors,  Brooklyn,  has  approved  plans 
for  the  Church  of  St.  Benedict  Joseph  to 
be  erected  at  Morris  Park  at  a  cost  of 
$70,000. 

New  York,  N.  Y.— Cadillac  Motor  Co., 
1881  Broadway,  has  purchased  the  north- 
west corner  of  Columbus  Avenue  and 
Sixty-second  Street  and  will  erect  a 
building,  probably  11   stories  high. 

Plans  filed  for  erecting  following  build- 
ings:   Three    5-story    brick   apartments   at 


17Sth  Street  and  Northern  Avenue  for 
Haven  Construction  Company,  total  cost 
$230,000,  Charles  B.  Meyers,  Archf.,  1 
Union  Square;  6-story  fireproof  garage  at 
219  East  Sixty-seventh  Street  for  Paterno 
Construction  Company,  cost  $60,000,  John 
C.  Watson,  Archt.,  271  West  125th  Street; 
2-story  fireproof  telephone  exchange 
building  at  208-216  East  Seventy-ninth 
Street,  cost  $150,000,  McKenzie,  Voorhees 
&  Gmelin,  Archts.,  1123  Broadway;  12- 
story  fireproof  lofts  at  28  East  Thirty- 
second  Street  for  149  Madison  Avenue 
Company,  Inc.,  cost  $250,000.  Henry  C. 
Pelton,  Archt.,  8  West  Thirty-eighth 
Street. 

Plans  being  prepared  by  Schwartz  & 
Gross,  347  Fifth  Avenue,  for  twelve-story, 
brick,  limestone  and  terra  cotta.  fireproof 
store  and  loft  building  to  be  erected  at 
30-38  East  Thirty-third  Street  for  Wal- 
lach  Realty  Company;  cost  about  $200,000. 

Troy,  N.  Y. — Charles  C.  Grant,  37  Elaat 
Twenty-eighth  .Street,  New  York,  engaged 
to  prepare  plans  and  specifications  for 
six-story,  fireproof,  84  x  130  ft.,  brick, 
terra  cotta  and  limestone  Y.  W.  C.  A. 
building  to  be  erected  at  State  and  First 
Streets;    cost   approximately   $200,000. 

Morrlstown,  N.  J. — Morristown  Hebrew 
Synagogue  Association  (Jacob  M.  Levlne, 
Secretary),  contemplates  erecting  $35,000 
synagogue  on   Speedwell  Avenue. 

West  New  York,  N.  J. — Alexander  Mul- 
holland  of  West  New  York  will  erect  a 
four-story  brick  apartment  at  Seventeenth 
Street   and    Harrison    Place;    cost    $35,000. 

Chester,  Pa. — Delaware  County  Trust 
Co.  reported  contemplating  erecting  eight- 
story  office  building  at  Fifth  and  Market 
Streets. 

Philadelphia,  Pa. — A  site  on  Broad  and 
South  Streets  selected  for  diocesan  church 
to  be  erected  for  Episcopal  Diocese  as  a 
memorial  to  Mrs.  Annie  Masden  Vaughan 
Watson.  Probabzle  cost  $100,000.  Rev. 
PhiUp  Mercer  Rhinelander,  Bishop. 

Plans  prepared  by  Horace  Trumbauer. 
Land  Title  Building,  for  a  one-story, 
stone,  50  x  125  ft.,  bank  building,  to  be 
erected  at  Twelfth  and  Chestnut  Streets 
for  the  Beneficial  Savings  Fund  Society; 
cost  $250,000. 

Hoffman  Co.,  Globe  Theatre  Building, 
has  prepared  plans  for  a  10-story  loft 
building  to  be  erected  on  Arch  and  Ju- 
niper   Streets;    cost    $125,000. 

Magaziner  &  Potter,  603  Chestnut 
Street,  are  architects  for  three-story 
brick,  stone  and  concrete  store  building 
to  be  erected  at  Front  and  Dauphin 
Streets  for  A.  A.  Frankel. 

Pittston,  Pa. — Plana  being  prepared  for 
$30,000  parochial  school  on  William  St.  for 
Slovak  Catholic  Church. 

Reading,  Pa.— Carr  &  Schadd,  748  Penn 
Street,  plan  erecting  $250,000  moving  pic- 
ture theatre. 

Baltimore,  Md. — Plans  prepared  by 
Louis  Levi,  1408  Munsey  Building,  for  in- 
surance building  to  be  erected  on  Grant 
and  German  Streets;  estimated  cost 
$75,000. 

Plans  prepared  for  proposed  $50,000 
school  to  be  erected  for  Sacred  Heart  of 
Jesus  Church,  of  Polish  District  of  Cra- 
cow. 

Reported  Frank  Novak  Realty  Company, 
2401  Hartford  Street,  have  secured  a  tract 
of  land  on  Hartford  Road  and  will  erect 
280  dwellings. 

Plans  filed  for  an  apartment  house  to 
be  erected  on  Lincoln  Avenue  and  Brooks 
Lane  by  the  New  York  &  Maryland 
Company,  according  to  plans  by  John 
Freund,   11   East  Lexington  Street. 

Washington,  D.  C- -Plans  prepared  by 
T.  P.  Barnett  Co..  Central  National  Bank 
Building,  St.  Louis,  Mo,,  for  the  club 
house  to  be  erected  for  tho  Washington 
Athletic  Club  on  Lafayette  Square;  cost 
$1,000,000. 

Suffolk,  Va.— National  Bank  of  Suftolk, 
contemplates  erecting  seven-story  fire- 
proof bank  building. 

American  Bank  of  Suffolk  having  plans 
prepared  for  a  seven-story  fireproof 
building.    Cost  $60,000.    W.  Jones,  Cashier. 

Augusta,  Ga. — Reported  contract  soon  to 
be  let  by  G.  Lloyd  Preacher,  Archt., 
Augusta,  for  erecting  a  group  of  fire- 
proof warehouses  for  George  H.  McFadden 
&  Brother  and  Rigers  &  Company;  prob- 
able cost  $250,000. 

St.  Augustine,  Fla. — An  addition  Is  to 
be  erected  this  summer  to  the  Munson 
Hotel.     Mrs.  A.  V.  Munson.  Owner. 

Cincinnati,  Ohio. — Plans  of  the  Board  of 
Directors  of  the  Evangelical  Protestant 
.Society  for  a  home  for  sisters  and  nurses 
have  been  approved  by  the  Salem  Re- 
forrned  Church,  Sycamore  and  Orchard 
Streets,;  cost  $30,000. 

Bratenahl  (P.  O.  Cleveland),  Ohio. — 
Meade  &  Hamilton,  1002  Garfield  Build- 
ing, Cleveland,  are  architects  for  $25,000 
residence  to  be  erected  on  Bast  109th 
Street  for  Henry  P.  Mcintosh. 

Cincinnati,  Ohio. — Contract  about  to  be 
let  by  Fra'nk  G.  Hamer,  811  Elm  Street,  for 
erecting  a  three-story  apartment  building 
at  Ashland  Avenue  and  Chapel  Street, 
Walnut  Hills;  cost  $50,000. 

Cleveland  Ohio.  —  Building  Committee 
appointed,  of  which  C.  E.  Terrill  is  a 
member,    to    have    plans    prepared    for   an 
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addition  to  the  Windermere  Presbyterian 
Church.  Euclid  Avenue,  li^ast  Cleveland,  to 
cost  $25,000. 

Plans  prepared  by  H.  T.  Jeffrey,1836  Eu- 
clid Avenue,  for  a  seven-story  fireproof 
terra  cotta  family  hotel  and  apartment 
house  which  the  Whitehall  Hotel  Company 
intends  erecting  on  East  107th  and  Univer- 
sity Streets,  facing  the  Wade  Park;  cost 
at  least   $500,000. 

Reported  Cleveland  Real  Estate  Se- 
curity Company.  Erie  Building,  plans 
erecting  a  five-story  building  on  Ontario 
Street   to   cost   $50,000. 

Abbott-Mclntosh  Co.  (BIdwin  H.  Mc- 
intosh. Secy.).  5606  Euclid  Avenue,  in- 
tends erecting  flve-story  office  and  store 
building  at  EucHd  Avenue  and  East  Fifty- 
fifth  Street;  cost  $40,000. 

E^dward  P.  Strong  and  Fred  Desberg, 
919  Society  for  Savings  Building,  about  to 
have  plans  prepared  for  business  block 
and  additions  at  East  Fifty-fifth  Street, 
Utica  and  Lexington  Avenues;  total  cost 
about  $100,000. 

Defiance,  Ohio. — Plans  beine  prepared 
by  George  B.  Rheinfrank.  601  Gardner 
Building,  Toledo,  for  a  steel  and  stone 
bank  building  to  be  erected  for  Defiance 
Home  Savings  &  Loan  Association,  at  a 
cost  of  $50,000. 

Ladoga,  ind.  —  Masons  will  rebuild  the 
temple  recently  destroyed  by  fire. 

Detroit.  Mich. — Charles  W.  Norton,  pro- 
prietor of  the  Hotel  Norton.  Griswold 
Street  and  Jefferson  Avenue,  is  reported 
interested  in  the  syndicate  which  intends 
erecting  a  14-story  hotel  on  Jefferson 
Avenue  and  Griswold  Street,  to  cost 
$260,000. 

D.  H.  Gillespie,  78  Coburn  Place,  it  is  re- 
ported, represents  a  syndicate  which  in- 
tends erecting  on  Lafayette  Boulevard 
and   First   Street  an  eight-story  hotel. 

Grand  Rapids,  Mich. — ^Michigan  Railway 
Co.  (G.  H.  Webb.  Ch.  'Engr.,  Detroit)  is 
reported  taking  steps  to  construct  the 
terminal  on  Monroe  Avenue  and  Lyon 
Street.  An  8-story  brick  building  is  con- 
templated on  Monroe  Avenue  front  to  be 
used  as  a  public  utility  ofllce  building. 

Highland  Park  (P.  O.  Detroit),  Mich,— 
The  Church  of  Christ  will  erect  on  Sixth 
and  Euclid  Avenues  a  $40,000  edifice.  Rev. 
John  Gratton,  Pastor. 

Danville,  III. — First  National  Bank  plans 
erecting  twelve-story  bank  and  office 
building. 

Springfield,  III.— Bullard  &  Bullard, 
Unity  Building,  are  architects  for  syna- 
gogue to  be  erected  for  B'rith  Scholom 
Congregation:  cost  about  $40,000. 

Waukegan.  III. — Erection  of  Methodist 
Church  costing  about  $35,000  contehi- 
plated. 

Milwaukee,  Wis. — Martin  TuUgren  & 
Sons,  133  Second  Street,  are  architects  fof 
three-story  and  basement,  brick,  and  con- 
crete, apartment  house  to  be  erected  on 
Farwell  Avepue  for  Oscar  Brachman;  cost 
about  $30,000. 

Dubuque,  Iowa. — Guldo  Beck.  Eighth 
and  Main  Streets,  is  architect  for  $50,000 
edifice  to  be  erected  for  Sacred  Heart 
Roman  Catholic  Church. 

St.  Paul.  Minn. — A.  H.  Stem,  Bndlcott 
Building,  is  architect  for  seven-story,  80 
X  170  ft.  steel,  stone  and  terra  cotta  hotel 
to  be  erected  at  Laurel  and  Western  Ave- 
nues for  A.  B.  Creelman;  cost  about 
$300,000. 

Ellis,  Kan. — Plans  being  prepared  by  J. 
C.  Holland  &  Son.  Mills  Building.  Topeka, 
for  $30,000  Y.  M.  C.  A.  building.  H.  J. 
Weber,  Secretary. 

Wichita.  Kan.— Blks  Club  purchased 
site  on  Market  and  English  Streets  and 
win  erect  a  three-story  lodge  building  to 
cost  about  $150,000. 

St.  Louis,  Mo. — Reported  Central  Insti- 
tute for  the  Deaf  incorporated  with  Han- 
ford  Crawford,  International  Life  Build- 
ing, president,  and  intend  erecting  $50,000 
building.  Institution  at  present  at  38';8 
Westminster  Place,  conducted  under  Dr. 
Max  A.   Goldstein. 

Galveston,  Tex. — See  "Prices  and  Let- 
tings." 

Silver  City,  N.  M.— Masons  intend  erect- 
ing a  temple  costing  $75,000. 

Belllngham,  Wash.  —  Reported  First 
Church  of  Christ  Scientists  will  erect 
first  unit  of  $200,000  edifice  at  Maple  and 
Forest  Streets.  V.-  A.  Roeder.  Chairman 
Building  Committee. 

Spokane,  Wash. — The  Merrlam  Inter- 
ests. PJxchange  Bank  Building,  reported 
planning  a  3-Btory  and  1-story  club  house 
on  First  Avenue  for  the  University  Club 
of  Spokane;  cost  JI85.000.  Ballard  Plan- 
nery  of  Spokane,  Archt. 

Tacoma,  Wash. — Reported  H.  E.  Wilson 
of  the  Wilsonia  Realty  Company,  Seattle, 
intends  erecting  at  South  Fifth  Street  and 
Broadway  a  $50,000  apartment  house. 

Los  Angeles,  Cal. — Los  Angeles  Harbor 
Warehouse  Co.,  815  Trust  &  Savings  Build- 
ing, is  having  plans  prepared  for  a  three- 
story  concrete  warehouse  to  be  erected  at 
the  harbor;  cost  $55,000;  also  plans  being 
prepared  for  a  one-story  warehouse;  prob- 
ably concrete,  for  the  same  locality.  May- 
berry  &  Parker,  Archts.,  472  Pacific  EHec- 
tric  Building. 

W.  J.  Dodd  and  Engineer  William  Rich- 
ards, 607  Brockman  Building,  engaged  by 
H.  R.   Boynton   Company,   216  North   Los 


Angeles  Street,  to  prepare  plans  for  a  five- 
story  reinforced-concrete  warehouse,  77  x 
140  ft.,  to  be  erected  on  Bay  Street. 

Pasadena,  Cal. — Contract  to  be  let  latter 
part  of  February  by  Myron  Hunt,  Archt., 
1017  Hibernian  Building,  Los  Angeles,  for 
erecting  a  1-story  brick  garage,  salesroom 
and  service  building,  100  x  175  ft.,  at 
Colorado  and  El  Molino  Streets  for 
Charles  Y.  Knight  of  the  Willys-Overland 
Co.,  Toledo,  Ohio. 

Orange,  Cal. — C.  B.  Bradshaw,  262 
North  Glassel  Street,  Is  architect  for 
tliree-story  brick  store  and  office  building 
for  Kogler-Frazen  Company;  cost  about 
$30,000. 

San  Francisco,  Cal. — Plans  completed 
for  reinforced-concretfe  moving-picture 
theater  to  be  erected  on  Mason  Street  and 
leased  to  Mason  Street  Theater  Com- 
pany; estimated  cost  $65,000.  Baldwin  & 
Howell,  318  Kearney  Street,  agents  for 
owner. 

Flagstaff,  Ariz.- Reported  B.  P.  O.  E. 
Lodge  considering  plans  for  new  Elks 
building  and  opera  house  to  replace  Ma- 
jestic Theater,  destroyed  by  recent  snows; 
cost  about  $25,000. 

Miami,  Ariz. — Miami  Copper  Company 
has  donated  $75,000  for  erecting  a  Y.  M. 
C.  A.  building  at  this  place.  W.  H.  Day, 
Interstate  Secy.,  Albuquerque. 

WIckenburg,  Ariz.- W.  W.  Bass  of 
Grand  Canyon,  intends  erecting  a  sani- 
tarium and  winter  resort  here;  cost 
$75,000. 

Idaho  Falls,  Idaho. — L.  M.  Earl,  Archt., 
Idaho  Falls,  is  preparing  plans  for  a  5  or 
6-story  fireproof  office  building  to  be 
erected  In  this  city  in  the  spring. 

BIDS     DESIRED. 

St.  Albans.  L.  I.,  N.  Y. — Reported  de- 
sired until  Feb.  14,  by  H.  P.  Knowles, 
Archt.,  52  Vanderbilt  Avenue,  New  York, 
N.  Y.,  for  erecting  two-story  clubhouse 
for  St.  Albans  Country  Club.  Probable 
cost  $35,000, 

Yonkers,  N.  Y.— Until  Feb.  17  (exten- 
sion of  time  from  Jan.  26).  by  Edwin  F. 
Howard  Chmn.  Yonkers  Masonic  Guild. 
Putnam  Station  Building,  for  erecting 
Masonic  Temple.  Vollman  &  Beersman, 
Evart  Tracy,  Assoc.  Archts.,  244  Fifth 
Avenue,   New  York,   N.  Y. 

Erie,  Pa. — Reported  desired  until  March 
1.  by  Shutts  &  Morrison.  Archts.,  Marine 
Bank  Building,  for  erecting  three-story, 
20  X  120  ft.,  confectionery  shop  for  Geo. 
Pulaskos  &  Son.  828  State  Street.  Prob- 
able cost  $25,000. 

Philadelphia,  Pa. — Reported  desired  un- 
til Feb.  16.  by  Folsom  &  Stanton,  Archts., 
1328  Walnut  Street,  for  erect'ug  a  four- 
story  brick  and  marble  clubhouse  for  the 
Phi  Sigma  Kappa  Fraternity  at  3416  Lo- 
cust Street. 

Reported  desired  until  Feb.  14.  by 
Duhring.  Okie  &  Ziegler,  Archts.,  Bailev 
Building,  for  erecting  a  2^^-story  stone 
residence  and  two-story  stone  garage  in 
Germantown  for  Robert  M.  Hogue. 

Long  Prairie,  Minn.— Until  Feb.  21,  by 
Jas.  Hart  &  Son  of  Long  Prairie,  for 
erecting  two-story  brick  store  building, 
93  X  140  ft.  Separate  bids  for  heating, 
plumbing,  electric  wiring,  etc.  R.  C. 
Buckley,  Archt.,  654  Plymouth  Building, 
Minneapolis. 

Pipestone,  Minn. — Reported  desired  un- 
til Feb.  25.  by  P.  J.  LinhofC.  Archt..  906 
Germania  Life  Building.  St.  Paul,  and  the 
First  National  Bank,  for  erecting  two- 
story  and  basement,  50  x  78  ft.,  bank 
and  office  building,  for  said  bank. 

Kingman,  Ariz. — Reported  desired  until 
Feb.  14  by  Lcsher  &  Klbbey,  Archts., 
Phoenix,  for  erecting  3-story  addition  to 
Beale  Hotel:  probable  cost  $40,000. 

PRICES     AND     LETTINGS. 

irindicates  award  of  contract. 

-^Philadelphia,  Pa. — Contract  awarded 
A.  Raymond  Raff,  1635  Thompson  Street, 
for  erecting  three-story  stone  edifice  and 
rectory  at  Twenty-ninth  and  Fletcher 
streets,  for  Church  of  the  Intercession. 
Street  &  Stackhouse,  Architects,  Drexel 
Building. 

♦  Nashville,  Tenn, — Contract  awarded 
Foster  &  Creighton.  Nashville,  for  alter- 
ing the  Cole  Building,  which  will  require 
about  1200  tons  of  steel. 

-A-Coiumbus,  Ohio. — Contract  for  erect- 
ing $200,000  tiuilding  for  Central  Ohio 
Paper  Company  awarded  R.  H.  Evans  & 
Company,  Columbus  Savings  &  Trust 
Building. 

•Contract  for  erecting  $150,000  Ford 
building  at  Buckingham  Street  and  Cleve- 
land Avenue  awarded  R.  H.  Evans  & 
Company,  Columbus  Savings  &  Trust 
Building. 

•Culver,  Ind,  —  Contract  awarded 
Rochester  Bridge  Company,  Rochester,  for 
furnishing  about  250  tons  steel  for  the 
riding  hall  for  the  Culver  Military  Acad- 
emy;  building  to  cost  $100,000. 

•Minneapolis,  Minn. — Contract  awarded 
Minneapolis  Steel  &  Machinery  Company, 
Twenty-ninth  and  Minnehaha  Streets,  for 
850  tons  of  steel  for  the  Metropolitan  Bank 
Building. 

•Galveston,  Tex. — Reported  Gllsonlte 
Construction  Company  of  Dallas  has  con- 
tract   at    $65,000    for    erecting    first    unit 


of  Crystal  Palace  Bathhouse  for  G.  K. 
Jorgensen.  A  second  unit  will  be  erected 
in  a  short  time. 

•Seattle,  Wash.— Following  are  four 
lowest  bids  opened  recently  for  erecting 
the  10-story  Artie  Club  House  on  Third 
.\venue  and  Cherry  Street:  Hans  Peder- 
son,  Alaska  Building,  $232,000,  awarded 
contract;  Brandt  Construction  Company, 
2327  Fifth  Avenue,  N.,  $240,013;  T.  Ryan 
&  Co..  Lowman  Building,  $248,339;  Nettle- 
ton  Bruce  &  Eschbach,  American  Bank 
Building,  $249,215.  A  Warren  Gould, 
Archt.,  American  Bank  Building. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED     WORK. 

Greenfield,  Mass. — W.  A.  Davenport, 
Chairman  of  Board  of  Trade,  is  interested 
in  syndicate  which  intends  erecting  a 
$40,000  factory  for  the  Keystone  Stoker 
Company. 

Haverhill,  Mass. — Plans  prepared  by 
Roland  S.  Slmonds  of  Boston  for  8-story 
factory  contemplated  on  EJssex  Street  have 
been  tentatively  accepted  by  local  capital- 
ists who  have  formed  the  "Franklin  As- 
sociates." Willard  G.  Cogswell,  813  Bar- 
rister Hall,   Boston,   interested. 

Worcester,  Mass. — Bicktord  &  Sweet, 
60  King  Street,  intends  erecting  five-story 
and  basement,  brick  factory  addition; 
cost  about  $30,000. 

New  Haven,  Conn, — The  Morley  Button 
Company  is  having  plans  prepared  for  a 
factory  addition   to  cost  $100,000. 

Buffalo,  N.  Y. — Plans  filed  for  6-story 
factory  addition  at  Niagara  Street  and 
Potomac  Avenue  and  New  York  Central 
Railroad  for  F.  N.  Burt  Company,  Seneca 
and  Hamburg  streets;  estimated  cost 
$25,000. 

Denahy  Packing  Company,  Metcalfe 
and  Clinton  streets,  will  erect  a  four- 
story  brick  and  steel  addition  to  cojd 
storage  and  packing  plant;  cost  $25,000. 

Bayonne,  N.  J. — Crucible  Steel  Co., 
South  Fifth  Street,  will  erect  $80,000  an- 
nealing plant. 

New  Jersey. — Reported  Bethlehem  Steel 
Co.,  Morris  Building,  Philadelphia,  Pa., 
has  purchased  holdings  of  old  United 
States  Sugar  Cane  Co.  in  Cape  May 
County,  N.  J.,  for  purpose  of  erecting 
shrapnel   shell   plant. 

Cedartown,  Pa. — Cedartown  Cotton  & 
Export  Company,  plans  enlarging  plant 
and  installing  8640  spindles  and  other  ac- 
companying machinery;   total   cost  about 

$225,000. 

Chester,  Pa. — Scott  Paper  Company, 
Seventh  Street  and  Glenwood  Avenue, 
Philadelphia,  intends  erecting  six  new 
steel  and  concrete  buildings  to  replace 
present  plant  here  and  installing  addi- 
tional machinery  at  total  cost  of  about 
$310,000. 

Clalrton.  Pa. — Reported  United  States 
Steel  Corporation  will  erect  this  spring 
a  by-product  coke  oven  plant,  the  first 
block  of  the  group  to  call  for  204  ovens. 

Easton.  Pa. — Northampton  Silk  Com- 
pany of  Easton  intends  erecting  buildings 
at  Ann  and  St.  Joseph  streets,  costing 
between   $50,000  and   $75,000. 

Baltimore,  Md. — J.  E.  Aldred  of  Consoli- 
dated Gas.  Electric  Light  &  Power  Co.. 
Lexington  and  Liberty  Streets,  reported 
interested  in  Baltimore  Sheet  &  Tin  Plate 
Co..  which  intends  erecting  $3,000,000  tin 
plate  rolling  mill  in  the  vicinity  of  High- 
landtown. 

The  Raymond  Concrete  Pile  Co..  425 
Munsey  I3uilding,  reported  considering 
erecting  a  plant  and  wharf  on  Colgate 
Creek  on  a  site  recently  purchased. 

Beech  Bottom  (P.  O.  Wellsburg).  W. 
Va. — Reported  Whitaker-GIessner  Com- 
pany of  Wheeling,  will  erect  steel  mill 
here. 

Savannah,  Ga. — Reported  Westinghouse, 
Church  &  Kerr.  37  Wall  Street.  New  York, 
are  preparing  plans  for  a  sugar  refinery 
to  be  erected  here  at  a  cost  of  $3,500,000. 

Coster  (P.  O.  Knoxvllle),  Tenn.— South- 
ern Ry.  (B.  Herman,  Ch.  Engr..  Main- 
tenance of  Way.  Washington.  D.  C).  in- 
tends   erecting    a    car    repair    shop    here. 

Lexington,  Ky. — The  Lexington  Stock 
Yards  Company  and  the  Blue  Grass  Pack- 
ing Company  incorporated  and  will  estab- 
}\Hh  a  stock  yard  and  abattoir.  Roger  V. 
Hart   of  Lexington,    interested. 

Cleveland,  Ohio. — American  Stove  Com- 
pany, 1787  East  Fortieth  Street,  intends 
erecting  new  factory  on  Thirty-ninth 
Street  and   Kelley   Avenue;   cost  $50,000. 

Lima,  Ohio. — Reported  A.  L.  White 
and  W.  T.  Agerter  of  the  White  Locomo- 
tive Company,  Lima,  will  erect  a  plant 
in  East  Lima  for  the  manufacture  of 
mountain  climbing  engines  exclusively. 

East  Iron  &  Machine  Company,  352  East 
Market  Street,  will  erect  a  branch  fac- 
tory in  West  Lima  to  cost  $150,000. 

Indianapolis,  Ind. — American  Consoli- 
dated .Storages  with  William  J.  Hogan  of 
Indiana  Refrigerating  Co..  232  South  Penn- 
sylvania Street,  as  president  and  general 
manager,   is  about  to  be   incorporated  for 


purpose  of  erecting  chain  of  cold  storage 
warehouses  in  the  larger  cities,  including 
Kansas  City,  Cleveland,  Cincinnati  and 
Columbus. 

MIshawaka,  Ind. — Reported  Mllmore 
Corporation  of  South  Bend  intends  en- 
larging plant  and  will  erect  two-story, 
steel,  brick  and  glass  building  here. 

La  Crosse,  Wis. — Reported  La  Crosse 
Rubber  Mills  Company  intends  erecting  a 
fireproof   building. 

Sheboygan,  Wis. — John  C.  Nichols  Mfg. 
Co.  of  Janesville  intends  erecting  a 
4-story  factory  here  to  replace  the  pres- 
ent factory  in  Janesville. 

Council  Bluffs,  Iowa. — The  Mansy  Mill- 
ing Company  of  Omaha.  Neb.,  will  erect 
a  grain  elevator  and  warehouse 'here  cost- 
ing   $50,000. 

Burlington,  la, — Erection  of  Masonic 
Temple  contemplated  at  Fifth  and  Wash- 
ington Streets,   to  cost  about  $75,000. 

West  Burlington,  Iowa, — Chicago,  Bur- 
lington &  Quincy  R.R.  Co.  (T.  E.  Calvert, 
Ch.  Engr..  Chicago,- 111.)  intends  enlarging 
shops  here  at  a  cost  of  about  $1,000,000. 

St.  Paul,  Minn.— Chicago,  St.  Paul, 
Minneapolis  &  Omaha  R.  R.  (H.  Petting- 
house,  Ch.  Engr.,  St.  Paul)  intends  erect- 
ing an  office  building  on  site  of  present 
office  at  Fourth  and  Rosabel  Streets,  plans 
for  which  are  about  completed.  Plans 
provide  for  an  8-story  steel  and  reinforced 
concrete  building  estimated  to  cost  $500,- 
000.  Charles  S.  Frost.  Archt.,  105  S.  La 
Salle  Street.  Chicago,  III. 

The  Creosote  Company  Paving  Block 
Manufacturers  of  Chicago,  111.,  it  is  re- 
ported contemplates  erecting  a  plant 
either  in  Minneapolis  or  St.  Paul  costing 
$100,000. 

St.  Paul,  Minn. — L.  Eisenmenger  Meat 
Co.,  455  Wabasha  .Street,  will  erect  pack- 
ing plant  to  cost  about  $100,000. 

Maendler  Brothers.  42  East  Third  Street, 
plan  to  erect  $50,000  brush  factory  on 
Ninth   and   Jackson   Streets. 

Houston,  Tex. — Captain  J.  F.  Lucey, 
President  of  the  Lucey  Manufacturing 
Company,  is  reported  to  have  purchased 
the  plant  of  the  Union  Iron  Works  and 
will  enlarge   and   improve   same. 

Los  Angeles,  Cal. — Plans  being  prepared 
by  J.  Schulz,  Wright  &  Callender  Build- 
ing, for  a  factory,  power  house  and  office 
buildings  to  be  erected  on  Santa  Fe  Ave- 
nue for  the  Southern  California  Box  Com- 
pany, 1335  E.  Sixth  Street. 

Homer  Laughlin  Engineering  Corpora- 
tion, 2652  Long  Beach  Avenue,  voted 
$400,000  increase  of  capital  stock  to  in- 
stall drop  forge  and  enlarge  plant  lo 
handle  automobile  construction. 

Oakland,  Cal, — The  Union  Iron  Works  of 
San  Francisco  has  purchased  the  plant 
of  the  United  Engineering  Works  of  Oak- 
land and  will  improve  said  plant  at  a 
cost  of  $250,000. 

San  Diego,  Cal.  —  Swift  &  Company, 
California  and  D  Streets,  will  erect  a 
plant  for  the  production  of  potash  from 
kelp. 

Turlock,  Cal, — Valley  Ice  Company, 
Bakersfleld  and  Stockton,  Intends  erect- 
ing an  ice  plant  here  costing  $100,000. 

Tombstone,  Ariz. — Reported  Mountain 
States  Telegraph  &  Telephone  Co.,  Den- 
ver, will  rebuild  plant  here. 

PRICES     AND     LETTINGS. 
ifjndicates  award  of  contract. 

•  Buffalo,  N.  Y. — Contract  awarded  by 
Eastern  Grain,  Mill  &  Elevator  Corpora- 
tion to  Monarch  Engineering  Company, 
Chamber  of  Commerce  Building,  for 
erecting  a  l,000,OO0-bu.  grain  elevator  of 
concrete  and  steel  construction  with  mov- 
able marine  towers,  on  the  Buffalo  River 
and  New  York  Central  Railroad. 

•Philadelphia,  Pa. — Contract  awarded 
Hennebique  Construction  Co..  1170  Broad- 
way, New  York,  N.  Y.,  for  erecting  a  mill 
building  in  Philadelphia  for  the  Philadel- 
phia Textile  Machinery  Co.,  to  be  1  story, 
251  X  261  ft.,  reinforced  concrete,  saw- 
tooth roof  construction;  cost  $175,000. 

•Contract  awarded  William  Steele  & 
Sons  Company,  1600  Arch  Street,  for 
erecting  a  two  and  three-story  reinforced 
concrete  manufacturing  building  at  Rich- 
mond and  Tioga  streets;  cost  about 
$60,000. 

•Akron,  Ohio. — Hunkin  Conkety  Con- 
struction Company.  Cuyahoga  Building, 
Cleveland,  awarded,  contract  for  addition 
to  plant  of  the  Firestone  Rubber  Com- 
pany, to  be  of  brick  and  steel  and  cost 
$500,000. 

•Cleveland,  Ohio.  —  Contract  awarded 
Pratt  Company,  Columbia  Building,  for 
erecting  factory  at  2216  Superior  Avenue 
for  M.  W.  Heller;  cost  $55,000.  Christian. 
Schwartzenberg  &  Gaede.  Archts.,  1900 
Euclid  Avenue. 

•Contract  awarded  bv  Parrish  &  Bing- 
ham Company,  Madison  Avenue  and  West 
106th  Street  to  Riverside  Bridge  Com- 
pany, Martins  Ferry.  Ohio,  and  AiVierican 
Cement  Tile  Company,  Schofleld  Build- 
ing, Cleveland,  for  erecting  a  $150,000 
factory.  Ernest  McGeorge,  Archt., 
Leader-News  Building. 

•Indianapolis,  Ind.^-Contract  awarded 
William  P.  Jungclaus  Co.,  S27  Massachu- 
setts Avenue,  for  erecting  four-story  ad- 
dition to  plant  of  Stutz  Motor  Car  Co., 
Capitol  Avenue  and  Tenth  Street;  cost 
about  $100,000. 
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-^Kalamazoo,  Mich. — Contract  awarded 
by  Harrow  Spring  Co.  to  Byers  Brothers 
Construction  Co.  of  Kalamazoo  for  erect- 
ing rolling  mill;  cost,  including  machinery, 

$125,000. 


MISCELLANEOUS 


PROPOSED     WORK. 

Transmission  Line — Boston,  iVIass. — The 
Metropolitan  Water  and  Sewerage  Board, 
in  its  annual  report,  advocates  the  con- 
nection of  the  Wachisetts  and  Sudbury 
power  stations  and  recommends  erecting 
a  transmission  line  to  connect  the  two 
systems  at  a  cost  of  $60,000  and  also  an 
expenditure  of  $90,000  tor  additional  im- 
provements. 

Parl<  Improvements — Bridgeport,  Conn. 
— See  "Sewerage  and  Sewage  Disposal." 

Park  Improvement — New  IHaven,  Conn. 
— Professor  Theodore  Woolsey,  Chairman 
of  the  City  Park  Commission,  has  out- 
lined the  extensive  development  in  the 
vicinity  of  Mill  River.  Frederick  Law 
Olmstead,  Jr.,  Landscape  Architect. 

Tunneling — Cincinnati,  Ohio. — Chief  En- 
gineer Krug  has  submitted  several  esti- 
mates for  rapid  transit  to  Price  Hill  pro- 
viding for  tunneling  under  the  hill;  mini- 
mum cost  $1,195,700  and  maximum  $2,415,- 
500. 

Subway  —  Cleveland,  Ohio.  —  See 
"Bridges." 

Conduits— Springfield,  Ohio.  —  Spring- 
field Light,  Heat  &  Power  Co.  and  the 
American  Telegraph  &  Telephone  Co.  are 
reported  taking  steps  to  replace  overhead 
wires  in  the  downtown  district  under- 
ground in  conduits. 

Oiling  Road  —  Champaign,  III.  —  This 
spring  the  county  will  drain  and  oil  high- 
ways throughout  the  county  under  appro- 
priation of  $40,000.  D.  J.  Holterman, 
Chmn.   County  Commissioners. 

Subway — Oakland,   Cat. — See   "Bridges." 

Structural  Steel  for  Bridges — Ventura, 
Cai. — All  bids  opened  Feb.  3  by  Board  of 
Supervisors.  tor  furnishing  structural 
steel  tor  four  bridges,  approximately  660,- 
350  lbs.  steel,  15,800  lbs.  c.-i.  and  3000  lbs. 
bolts  and  washers,  rejected.  J.  B.  Mc- 
Closkey,  County  Clerk. 

BIDS     DESIRED. 

Waterproofing  Fabric — Boston,  Mass. — 
Until  Feb.  23  by  Boston  Transit  Commis- 
sion (B.  L«ighton  Heal,  Secy.)  for  fur- 
nishing any  quantity  up  to  100,000  sq.  yd. 
of  asphalt  saturated  woven  cotton  fabric, 
advertised  in  Engineering  Record. 

Road  Oil — Providence,  R.  I. — Until  Feb. 
23  by  State  Board  Public  Roads  (John  F. 
Richmond,  Chmn.)  at  State  House,  Provi- 
dence, for  furnishing  400,000  gal.  asphaltic 
road  oil  to  state  highways,  advertised  in 
Engineering  Record. 

Cement— Newark,  N.  J.— Until  Feb.  24, 
by  Board  Street  and  Water  Commission- 
ers (M.  R.  Sherrerd,  Ch.  Engr.),  for  300 
tons  and  2000  lb.  asphaltic  cement,  for 
the  municipal  asphalt  repair  plant. 

Asphaltic  Cement— Newark,  N.  J.— Until 
Feb,  24,  by  Board  Street  &  Water  Com- 
missioners for  furnishing  city  300  tons 
asphaltic  cement  for  use  at  city  asphalt 
repair  plant.    M.   R.  Sherrerd,  Ch.  Engr. 

Fire  Escapes — Cleveland,  Ohio. — Until 
Feb.  14  by  Board  Education.  East  Sixth 
Street,  for  fire  escapes  for  Willard  School, 
Willard  Ave.,  N.  W.  corner  Ninety-third 
Street. 

Grandstand — Troy,  Ohio. — Reported  de- 
sired until  Feb.  21,  by  County  Commis- 
sioners for  constructing  reintorced-con- 
crete  grandstand  and  Judge  stand  on  Fair 
Grounds  of  the  Miami  County  Agricultural 
Society.  Fred  G.  Mueller.  Archt.,  755 
Rentschler   Building,    Hamilton. 

Tractor — Mitchell,  S.  D. — Reported  de- 
sired until  Feb.  17  by  J.  M.  Crampton.  Co. 
Aud.,  tor  one  gas-oil  tractor  30  to  50  hp. 
and  one  12-ft.  grader. 

Asphalt — Montreal,  Que. — Reported  de- 
sired until  March  2  by  Board  of  Control 
for  6000  tons  asphalt. 

Cement,  etc.  —  Hamilton,  Ont.— Until 
March  1  by  S.  H.  Kent,  City  Clk.,  for 
cement,  broken  stone,  asphalt,  vitr.  brick, 
creosoted  wooden  blocks,  specials,  hy- 
drants, etc. 

PRICES     AND     LETTINGS. 

itindicales  award  of  contract. 

-^Cement  —  Atlanta,  Ga.  —  Contract 
awarded  by  Superintendent  of  Prisons, 
Dept.  of  Justice,  Washington,  D.  C,  for 
furnishing  8000  bbl.  of  Portland  cement 
for  delivery  at  Atlanta,  Ga.,  Penitentiary. 
to  V.  H.  Kriegshaber  &  Son,  Atlanta,  Ga., 
at  $10,800. 

♦Cement  —  Danville,  III.  —  Contracts 
awarded  by  Council  as  follows;  To  Dan- 
ville Lime  &  Cement  Company,  Danville, 
for  25.000  bbls.  Portland  cement  and  to 
Chicago  Portland  Cement  Company.  Chi- 
cago, for  125,000  bbls.  Portland  cement, 
said  cement  to  be  used  in  the  construc- 
tion of  concrete  or  brick  roads;  proceeds 
of  a  bond  Issue  recently  sold.  P.  C  Mc- 
Ardle,  Superintending  Engr.,  Danville. 


Proposals 

For    Proposals   Advertised,    See    Pages 
40a,   40b    and   40c. 


WATERWORKS. 

Bids  See  Eng. 

Close.  Record. 

Feb.  14.  Waterworks,    Viola,   111...  Jan.  22 

Adv.  Jan.  22,  29. 
Feb.  15.  Improvements,    Lewlston, 

N.    Y Jan.  22 

Adv.  Jan.   22  to  Feb.  5. 
Feb.  15.  Contract    172,    New   York, 

N.  Y Jan.  29 

Adv.    Jan.    29.    Feb.    5. 
Feb.  15.  Pipe,     Etc.,     Washington 

D.  C Feb.     5 

Feb.  15.  Improvements,        Lander, 

Wyo Feb.  12 

Feb.  16.  F^re     Hydrants,     Kansas 

City,  Mo Feb.  12 

Feb.  17.  Meter  Testing  Apparatus, 

Newark,   N.   J Feb.     5 

Adv.   Feb.   5. 
Feb.  21.  Meters,  St.  Paul,  Minn...  Feb.  12 
t'eb.  22.  Waterworks,  McCammon, 

Idaho     Jan.  22 

Feb.  22.  Water     Works,     Havana, 

Cuba Feb.     5 

Feb.  23.  Pump,   etc.,    Rock   Island, 

111 Feb... 5 

Feb.  23.  Water  Works,  North  Col- 
lins,   N.    Y Feb.  12 

Adv.  Feb.  12. 
Feb.  24.  Improvements,  Blooming- 
ton,  Ind Jan.  29 

Adv.  Jan.  29. 

Feb.  24.  Meters,    Llgonier,    Ind Feb.     5 

Feb.  24.  Contract  169,   New  York, 

N.  T Feb.     5 

Adv.  Feb.  5,  12. 
Mar.    1.  Water     Works,      Colville, 

Wash Feb.  12 

Mar.    1.  Water     Works,      Bayard, 

Neb Feb.  12 

Mar.    1.  Water     Works,      Everett, 

Wash Feb.  12 

Mar.    2.  Reservoir,       Washington, 

D.   C Feb.     5 

Adv.  Feb.  5. 
Mar.    6.  Well,   New  Bern,   N.   C.Feb.  12 

Adv.   Feb.   12. 
Mar.    8.  Pumping      Station,      Fort 

Bliss,   Tex Feb.  12 

Adv.  Feb.  12. 
Mar.  22.  Add.   to   Pump  Sta.,   New 

Orleans,    La Feb.     5 

Adv.   Feb.  5. 

Apr.     1.  Mains.    Cullman.    Ala Jan.  15 

Pipe    Line,    Trinity,    Tex.  Feb.     5 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Feb.  15.  Strawberry  Point,  la Feb.     5 

Feb.  15.  Kansas  City,   Mo Feb.  12 

Feb.  16.  Keota,   Iowa    Feb.     5 

ieb.  16.  El    Centro,    Cal Feb.  12 

Feb.  17.  North   Bergen,   N.   J Feb.     5 

Feb.  17.  Mountain  Lake,  Minn Feb.     5 

Feb.  17.  New  York,  N.  Y Feb.  12 

Feb.  17.  Houston,  Tex Feb.  12 

Feb.  19.  Brewsters,   Ohio   Feb.  12 

Feb.  19.  Keota,   Iowa   Feb.  12 

Feb.  20.  Kenwood,   la Feb.     5 

Feb.  21.  Hammond,   Ind Feb.     5 

Feb.  21.  Camden,   N.   J Feb.  12 

Feb.  22.  Havana,   Cuba Feb.     5 

Feb.  23.  Des   Moines,    Iowa Jan.  29 

Feb.  24.  East    View,    Ohio Jan.  29 

Keb.  25.  Pierce.    Neb Jan.  29 

Feb.  28.  Montciair.    N.    J Feb.  12 

Adv.   Feb.  12. 
Feb.  29.  Kendallville,    Ind Feb.     5 

Adv.  Feb.  5. 
Mar.    6.  Polsom,    Mont Feb.     5 

Adv.  Feb.  5. 
Mar.    6.  Savannah.  Ga Feb.  12 

Adv.  Feb.  12. 

-Mar.    7.  Billings,    Mont Feb.  12 

Mar.  14'.  Newark,    N.    J Jan.  22 

Adv.  Jan.  22,  Feb.   5. 


BRIDGES. 

Sutherland,    Neb Jan.  22 

Alaska     Jan.  16 

Adv.  Jan.  15  to  Feb.  5. 

Jamestown,    N.    D Jan.  29 

St.   Cloud,   Minn Jan.  29 

Illinois    Jan.  29 

Kentucky    Feb.  5 

Decorah,    Iowa    Feb.  12 

Jonesboro,   Ark. Feb.  12 

Jamestown,    N.    D Jan.  29 

Miami,    Fla Jan.  29 

York.  Pa Feb.  5 

Hampton,  Iowa  Feb.  12 

Clay.    W.    Va Jan.  29 

Charleston,   W.   Va Feb.  12 

Seattle.   Wash Feb.  5 

Everett,    Wash Feb.  5 

Dickinson,   N.   ":> Jan.  29 

Hutjhinson,  Kan Feb.  S 

Maine    • Feb.  5 

Honeoye  Falls.   N.   Y Feb.  12 

Kansas  City.   Kan Feb.  12 

Dayton,  Ohio Feb.  12 

Illinois   Feb.  12 

Seattle.   W^ash Feb.  5 

Berkeley  Springs,  W.  Va.  Feb.  B 

Tucson,    Ariz Feb.  5 

Columbus,    Ohio    Feb.  12 

La   Salle.    Ill Feb.  12 

Adv.  Feb.  12. 

Palrbury,    Neb Feb.  12 

Adv.  Feb.   12. 

Falrbury,   Neb Jan.  29 


Feb. 

15. 

Keb. 

15. 

Feb. 

1,5. 

Keb. 

15. 

Keb. 

15, 

Keb. 

15. 

Keb. 

15. 

Keb. 

15. 

Keb. 

16. 

Keb. 

17. 

Keb. 

17. 

Keb. 

18, 

Keb. 

19. 

Keb. 

]». 

Keb. 

21. 

Keb. 

21. 

Keb. 

23, 

Feb. 

23. 

Keb. 

23. 

Keb. 

23. 

Feb. 

26. 

Keb. 

29. 

Mar. 

2. 

.Mar 

3. 

Mar. 

4, 

Mar. 

6. 

,\1.nr 

7, 

Mar. 

9. 

Mar. 

9. 

Mar. 

10. 

Bids  See  Eng. 

Close.  Record. 

PAVING  AND  ROADS. 

Feb.  15.  Spokane,   Wash Jan.     8 

Feb.  15.  Santa   Monica,    Cal Jan.  29 

Feb.  15.  Bath,   W.   Va Jan.  29 

Feb.  15.  Wausau,  Wis Jan.  29 

Feb.  15.  Guifport,    Fla Feb.  12 

Feb.  15.  McPherson,  Kan Feb.  12 

Feb.  15.  Council  Grove,   Kan Feb.  12 

Feb.  15.  New  London,  Wis Feb.  12 

Feb.  15.  Kansas  City,   Mo Feb.  12 

Feb.  16.  Ohio     Feb.     6 

B'eb.  16.  Brooklyn,    N.    Y Feb.  12 

Feb.  16.  Baltimore,    Md Feb.  12 

Feb.  19.  Cherokee,  Iowa Feb.  12 

Feb.  17.  New  York,   N.   Y P'eb.  12 

Feb.  17.  New   Concord,   Ohio Feb.  12 

Feb,  17.  Jersey  City,  N.  J. Feb.  12 

Feb.  18.  Denison,  Iowa  Feb.  12 

Feb.  18.  Columbus,   Miss Feb.  12 

Feb.  19.  Indiana   Feb.  12 

Feb.  20.  Tacoma,    Wash Jan.  22 

Feb.  21.  Washington Feb.   12 

Feb.  21.  Camden,    Ala Jan.  29 

Feb.  21.  Johnson,    N.    Y Jan.  29 

Feb.  21.  Lyons,  Kan Feb.     5 

Feb.  21.  West   Liberty,  Iowa Feb.  12 

Adv.  Feb.  12. 

Feb.  21.  Bloomfleld,    N.    J Feb.  12 

Feb.  21,  Knoxville,   Tenn Feb.  12 

Adv.  Feb.  12. 

Feb.  21.  Oconomowoc,   Wis Feb.  12 

Feb.  23.  Indiana    Ian.  29 

Feb.  23.  Maine    Feb.     b 

Adv.  Feb.  6. 
Feb.  23.  Maryland   Feb.  12 

Adv.  Feb.  12. 

Feb.  23.  Louisville,    Ky Feb.  12 

Feb.  23.  Indiana    Feb.  12 

F'eb.  24.  Newark,    N.    J Feb.  12 

Feb.  24.  Elmira,  N.  Y Feb.  12 

Adv.  Feb.  12. 

Feb.  25.  St.   Louis,   Mo Feb.  12 

Keb.  28.  Lebanon,    Ind Jan.  29 

Keb.  28.  Minot,    N.    D Jan.  29 

Feb.  28.  Indiana Feb.     5 

Feb.  28.  Wallace,   Idaho    Feb.     5 

Feb.  28.  Lansing,   Mich Feb.  12 

Feb.  28.  Kalamazoo,   Mich Feb.  12 

Mar.    1.  Fort  Madison,  Iowa Feb.     5 

Mar.    1.  Parkersburg,    W.    Va Feb.  12 

Mar.    1.  Globe,    Ariz Feb.  12 

-Mar.    1.  Ravenna,    Ohio    Feb.  12 

Mar.    1.  Sidney,   Ind Feb.  12 

Mar.    2.  HIbbIng,  Minn Feb.     5 

Mar.    2.  Montreal,   Que Feb.  12 

Mar.    6.  Huntsvllle,    Ala Jan.  29 

Mar.    6.  Portland,   Ind Jan.  29 

Mar.    6.  Atchison,   Kan Feb.  1 2 

Mar.    7.  Davenport.    Wash Jan.  22 

Mar.    7.  Richland   Center,   Wis Feb.  12 

Adv.  Feb.  12. 

Mar.    8.     Indiana   Feb.     5 

Mar.  11.  Appleton,    Wis Feb.  12 

Mar.  14.  Danville,  111 Feb.  12 

Adv.  Feb.  12. 
Mar.  15.  Danville,    111 Feb.  12 

Adv.  Feb.  12. 
Mar.  16.  Danville.    Ill Feb.  12 

Adv.  Feb.  12. 

Mar.  18.  Watertown,    N.    Y Feb.  12 

Mar.  20.  Bolivar,    Mo Feb.  12 


HYDRAULIC   CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Feb.  15.  Ditch,    Princeton,    Minn..  Jan.  22 

Feb.  16.  Drainage.  Jackson,  Minn.  .Tan.  2? 

Feb.  15.  Ditches,  McCrory,  Ark.  . .  Feb.     6 

Feb.  16.  State     Canal     Work,     Al- 
bany,   N.   Y Jan.  22 

Adv.  Jan.  22  to  Feb.  12. 

Feb.  16.  Spillway    Gates,     Seattle, 

Wash Jan.  22 

Adv.   Jan.   22  to   Feb.   5. 

Feb.  16.  Levee   Work,   Alexandria, 

La Jan.  29 

Feb.  16.  Ditch,  Bemldji,   Minn Feb.     5 

Feb.  19.  Ditch      Work,      Duluth, 

Minn Feb.  12 

Feb.  21.  J  e  1 1  y    Work,     Dallas, 

Tex Jan.  29 

\dv    Jnn.   29  tn  Feb.    12. 

Feb.  21.  Breakwater    Improve- 

menta,  Manistee,  Mich..  Jan.  2* 
.-\av.  Jan.  29  to  Feb.   12. 

Feb.  21.  Jetty      Work,      Portland, 

Ore Jan.  29 

Feb.  23.  Steel  for  Lock,  Sault  Ste. 

Marie,    Mich Jan.  22 

Adv.  Jan.  22.  29. 

Feb.  23.  Drain,   Hastings,   Mich...  Feb.  12 

Feb.  24.  D  y  k  e    Work,    Albany, 

N.  Y Jan.  29 

Adv.  Jan.  29,  Feb.   5. 

Feb.  24.  Seawall,     West     Palm 

Beach.    Fla Feb.  12 

Feb.  24.  Dredging,    New    York, 

N.   Y Feb.   12 

Adv.  Feb.  12. 

Feb.  28.  Lock    Gates,    New    Glas- 
gow,  N.   S Feb.  12 

Feb.  29.  State    Canal    Work,    Al- 
bany, N.  T:    Feb.     5 

Feb.  29.  Dredging,    New    York, 

N.  Y Feb.     5 

Adv.  Feb.   5,   12. 

Feb.  29.  Ditch,    Jackson,    Minn Feb.  12 

Mar.    6.  Drainage.    Largo,    Fla Feb.  12 

Adv.  Feb.  12. 

Mar.    6.  Dredging.  Hartford,  Conn.  Feb.     5 
Adv.  Feb.  5,   12. 

Mar.    7.  Dredging,     New    York, 

N.    Y Feb.  12 

Adv.  Feb.  12. 

Mar.    9.  Ditch.  Moorehead.  Minn..  Jan.  29 

Mar.  10.  Breakwater,  Racine,  Wis.  Feb.  12 
Adv.  Feb.  12. 

Mar.  10.  Irrigation,    Fort   Laramie, 

Wyo Feb.  12 

(2  Props.)    Adv.  Feb.  12. 

PUBLIC  BUILDINGS  AND 
SCHOOLS. 

Feb.  15.  Boston,  Mass Jan.  1 5 

Feb.  IB.  Amity,  Ohio   Jan.  It 


Bids  See  Eng. 

Close.  Record. 

Feb.  15.  Oakdale,   Iowa   Jan.  29 

Feb.  15.  Boise,   Idaho    Feb.     6 

Feb.  15.  Lynn,    Mass Feb.     6 

Feb.  15.  Mahanoy  City,  Pa Feb.     S 

Feb.  IB.  West  Frankfort.  Ill Feb.     6 

Feb.  15.  Walla  Walla,  Wash Feb.     6 

Feb.  15.  Fair    Haven,    Vt Feb.  12 

Feb.  16.  Agawam,    Mass Jan.  22 

Feb.  16.  Lancaster,   Pa Jan.  22 

Feb.  16.  Kuenemo,   Kan Feb.     6 

Feb.  16.  Normandy,    Mo Feb.  12 

Feb.  16.  Sacramento,  Cal Feb.  12 

Feb.  17.  Wilmington,    Ohio    Jan.  21 

Feb.  17.  Los   Angeles,    Cal Jan.  22 

Feb.  18.  Madison,  Wis Jan.  2» 

Feb.  18.   Portland.  Ore Jan.  2> 

Feb.  18.  Rochester,  Ind Feb.     B 

Feb.  19.  Miami,   Ind Feb.     5 

Feb.  18.  Montpeller,    Vt Feb.     5 

Feb.  21.  Fort    Pierce,    Fla Jan.  2t 

Feb.  21.  Prescott,  Ariz Feb.     S 

Feb.  21.  Leupp,  Ariz Feb.     6 

Feb.  21.  Krotz  Springs,  La Feb.     S 

Feb.  21.  Brazil,  Ind Feb.     5 

Feb.  21.  Rochester,   N.   T Feb.     S 

Feb.  21.  La   Porte.    Tex Feb.  12 

Feb.  21.  .Springfield,   Mass Feb.  12 

Feb.  23.  Belmond,   Iowa   Jan.  29 

Feb.  23.  St.  Peters,  Minn Feb.  12 

Feb.  23.  Bradgate,  Iowa Feb,  12 

Feb.  24.  Batavia.   Ohio   Jan.  22 

Feb.  21.  MInot,  N.  D Jan.  2» 

Keb.  24.  Columbus.  Ohio Ian.  2» 

Feb.  24.  Berwyn,   Pa Feb.     6 

Feb.  24.  Clarksville,    Tenn    Feb.     6 

Adv.  Feb.  5. 

Feb.  24.  Highland  Park,  Mich Feb.  12 

Feb.  25.  Ebensburg.    Pa Jan.     8 

Feb.  25.  Ellsworth,  la Feb.     6 

Feb.  25.  St.  Charles.  Ill Feb.     6 

Feb.  25.  Bradford,  Iowa   Feb.  12 

Feb.  25.  Enderlin,   N.  D Feb.  12 

Feb.  26.  Westville,  O Feb.     6 

Feb.  26.  Sycamore,   111 Feb.  12 

Feb.  26.  Columbus,   Ohio    Feb.  12 

Feb.  28.  Olmstead  Falls,  O Feb.     5 

Feb.  28.  Oneida,   Iowa   Feb.     B 

Feb.  28.  Baldwin,  L.   I..  N.  Y Feb.  14 

Adv.  Feb.   12.        ■ 

Feb.  29.  Guide   Rock,    Neb Jan.  29 

Feb.  29.  Miami,    Okla Jan.  29 

Feb.  29.  Martinsburg,   W.    Va.....FeK    5. 

Mar.    1.  Industrial,   W.   Va Feb.    S 

Mar.    1.  Normal,  111 Feb.     & 

Mar.    1.  Oshkosh,  Wis Feb.     & 

Mar.    1.  Bridgeport,   Neb Feb.  12 

Mar.    2.  Rockford,    111 Feb.  12 

Mar.    4.  Palmyra,  Ohio  Feb.  12 

Mar.    4.  Seabreeze,  Fla Feb.  12 

Mar.    fi.  Lake    Helen.    Fla Jan.  29 

Mar.    6.  Seabreeze,  Fla Jan.  29 

Mar.    7.  Harrisburg,    Pa Jan.  12 

Mar.    7.  Bethlehem,  Pa Feb.     S 

Mar.    8.  Lubbock,  Tex Feb.  12 

Mar.  10.  Kallspell,  Mont Feb.     6 

Mar.  13.  Oklahoma  City,  Okla.   . . .  Feb.     6 

Mar.  14.  Antigo,   Wis Feb.     B 

Mar.  15.  Gilbert.   Minn Feb.  12 

Mar.  17.  Charles  City,  Iowa Feb.  12 

Mar.  20.  Austin.    Minn .Tan.  2^ 

Mar.  22.  Mattoon,    111 Feb.  12 

PRIVATE  BUILDINGS. 

Feb.  15.  Blnghamton.  N.  Y Jan.  21 

Feb.  IB.  Nashville,    Tenn Jan.  22 

Feb.  IB.  Britt,  Iowa  .Tan.  1 

Feb.  15.  E>vansvllle.   Ind Feb.  B 

Feb.  16.  Philadelphia,    Pa Feb.  12 

Feb.   17.  Yonkers.    N.    Y Feb.  12 

Feb.  20.  Des   Moines,    la Feb.  6 

Feb.  21.  Long    Prairie.    Minn Feb.  12 

Feb.  21.  Eau    Claire.    Wis Feb.  12 

Feb.  25.  Pipestone.    Minn Feb.  12 

Mar.    1.  Erie.    Pa Feb.  12 

Mar.    1.  Indianapolis.    Ind Jan.  29 

Apr.     1.  Cleveland,   Ohio    Jan.  8 

NEW  INDUSTRIAL  PLANTS. 

Feb.    1 5.  Chicago.    Ill Jan.  29 

Feb.  21.  Astoria,    Ore Jan.  29 

Apr.  15.  Manilla.   P.    I Jan.     t 

MISCELLANEOUS. 

Feb.  14.  Steel    Sash    at    Hospital, 

Napanoch.  N.  T Jan.  29 

Adv    J&n    29 

Feb.  17.  Light      Standards,      Ma- 
comb, 111 Feb.     B 

Feb.  17.  Tractor,    Mitchell,    S.    D..  Feb.  12 

Feb.  17.  Garbage,   Swissvale,   Pa. .  Feb.  12 

Feb.  18.  Garbage,  Ashland,  O Feb.     B 

Feb.  21.  Garbage,  Fresno,  Cal.   . . .  Feb.     B 

Keb.  21.  Grand  Stand.  Troy.  Ohio.  Feb.  12 

Feb.  21.  Cement,   Etc.,   Greenfield, 

Iowa    Feb.     B 

Feb.  23.  Castings,   Etc.,   Panama..  Jan.  15 
Adv.  Jan.  15. 

Feb.  23.  Boilers    in    Boat,    Cincin- 
nati,  Ohio    Feb     6 

Adv.  Feb.  5,  12. 

Feb.  23.  Road     Oil.     Providence, 

R.  I Feb.  12 

Adv.  Feb.  12. 

Feb.  23.  Waterproofing    Fabric. 

Boston.   Alass Feb    12 

Adv.  Feb.   12. 

Feb.  24.  Track    Installation,     New 

York,   N.  Y Feb.  12 

Feb.  24.  Cement,  Newark,  N.  J...  Feb    12 

Feb.  25.  Asphaltic    Cement,    New- 
ark. N.  J Feb    12 

Feb.  28.  Counters,    Gates,    Etc., 

Boston,   Mass Jan    29 

Adv.  Jan.  29,  Feb.  5„ 

Feb.  29.  Maneuver  Boats,   Wheel- 
ing, W.  Va Feb    5 

Adv.   Feb.  5.  12. 

Keb.  29.  -Elevator.        Martinsburg 

W.    Va Feb     6' 

Mar.    1.  Tower.    Honolulu.    T.    H      Jan    22 

Mar.    1.  Cement,    Etc..    Hamilton, 

Ont peh    1  ■> 

Mar.    4.  Projectile    Hoists.     Phila- 
delphia.   Pa Feb    12 

Adv.  Feb.   12.  ■•  reo.  li 

Apr.    1.  Memorial,  Fort  McHenry, 

(P.    O.    Baltimore,   Md.).  Nov.  ig 
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Bids  open  February  16,  1916. 

NOTICE  TO  CONTRACTORS. 

STATE  OF  NEW  YORK,  OFFICE 

OF  SUPERINTENDENT  OF 

PUBLIC  WORKS. 

ALBANY.    N.    T. 
Sealed  proposals  will-  be  received  by  the 
undersigned  at  his  office  in  the  Capitol  at 
Albany,   N.   Y.,   until   twelve   o'clock  noon 
of    Wednesday,    February    16,     1916,    at 
which  place  and  hour  they  will  be  publicly 
opened  and  read,  for  Improving  the  New 
York  State  canals  pursuant  to  the  provis- 
ions of  Chapter  147  of  the  Laws  of  1903, 
and   of  the  acts   amendatory   thereof  and 
supplementary   thereto,    and    Chapter    570 
of  the  Laws  of  1915.  as  follows: 
1 
CONTRACT    NO.    46-B    (Revised). 
Erie    Canal — Section    7. 
For  completing  the  construction  of  lock, 
dam,  etc.,  at  May's  Point. 
SheeU  1  to  39  Inclusive. 
2 
CONTRACT  NO.   122    ( Revised  t 
Erie   Canal — Section   4. 
For      constructing      the      substructure, 
superstructure  and  approaches  of  a  high- 
way bridge  over  the  Mohawk  River  near 
Little  Falls,  at  about  Barge  Canal  Center 
Line    Station    4246 — 42.      Sheets    1    to    11 
inclusive. 

3 

CONTRACT    No.    63-A. 

Erie   Canal — Section    9. 

For  completing  the  construction  of  the 

canal  from  the  west  line  of  Wayne  County 

to  the  east  end  of  Contract  No.   23-A,  at 

King's  Bend.     Length  12.22  miles.     Sheets 

1  to   18   Inclusive. 

Plans  may  be  seen  and  detailed 
specifications,  engineer's  estimate  of 
quantities,  proposal  blanks,  form  of 
contract  and  bonds  required  and  other 
information  for  proposers  may  be  had  at 
the  office  of  the  Superintendent  of  P.ublic 
Works,  at  Albany,  N.  Y. ;  at  the  office  of  the 
Assistant  Superintendent  of  Public  Works 
for  the  Middle  Division  at  Syracuse,  N.  Y. ; 
at  the  office  of  the  Assistant  Superintend- 
ent of  Public  Works  for  the  Western  Di- 
vision at  Rochester,  N.  Y.,  and  at  the 
canal  office,  Spaulding's  Exchange,  Buf- 
falo, N.  Y. 

Copies  of  detailed  plans  or  drawings 
may  be  obtained  from  the  State  Engineer 
and  Surveyor  at  Albany,  N.  Y.,  upon  pay- 
ment to  him  of  the  cost  of  producing  them. 
Monthly  estimates  will  be  paid  of  ninety 
per  centum  (90  per  cent.)  of  the  work  done 
at  the  contract  price.  Every  proposal  for 
said  work  must  be  accompanied  by  a 
money  deposit  in  the  form  of  a  draft  or 
certified  check  upon  some  good  banking 
Institution  in  the  city  of  Albany  or  New 
York,  Issued  by  a  national  or  State  bank 
In  good  credit  within  the  State  and  pay- 
able at  sight  to  the  Superintendent  of 
Public  Works  for  five  per  centum  (5  per 
cent)  of  the  amount  of  the  proposal. 

The  i)erson  whose  proposal  shall  be  ac- 
cepted will  be  required  to  execute  a  con- 
tract and  furnish  bonds  within  ten  days 
from  the  date  of  notice  of  award  de- 
livered to  him  or  them  In  person  or  mailed 
to  the  address  given  In  the  proposal. 

Upon  execution  of  the  contract  and  ap- 
proval of  bonds,  the  certified  check  or 
draft  will  be  returned  to  the  proposer 
unless  the  same  shall  have  been  presented 
for  collection  prior  to  such  time.  In  which 
case  the  amount  of  the  deposit  will  be  re- 
funded by  the  Superintendent  of  Public 
Works. 

The  deposits  of  bidders  other  than  the 
one  to  whom  the  award  of  contract  shall 
be  made  will  be  returned  Immediately  after 
the  award  has  been  made. 

The  amount  of  bond  required  for  faith- 
ful performance  will  be  ten  per  centum 
(10  per  cent.)  of  the  amount  of  the  esti- 
mated cost  of  the  work  according  to  the 
contract  price,  and  an  additional  bond, 
known  as  the  lal>or  bond.  In  the  sum  of  ten 
per  centum  (10  per  cent.)  of  the  amount 
of  the  estimated  cost  of  the  work  accord- 
ing to  the  contract  price,  will  be  required 


Official  Proposal  Announcements 

Price,  $2.40  an   inch. — Copy   can   be   received   until 
Thursday  10  a.  ra.  for  issue  mailed  the  next  morning 


as  security  that  the  contractor  will  pay 
In  full  at  least  once  In  each  month  all 
laborers  employed  by  him  upon  the  work 
specified  to  be  done  In  the  contract. 

In  the  event  that  more  than  one  surety 
company  is  offered  as  surety  on  said 
bonds,  co-Insurance  only  will  be  accepted. 

Each  proposal  must  be  addressed  to  the 
Superintendent  of  Public  Works,  Albany, 
N.  Y.,  and  must  be  endorsed  on  the  en- 
velope with  the  name  of  the  construction 
for  which  the  proposal  is  made. 

Award,  If  made,  will  be  made  to  the  per- 
son or  persons  whose  proposal  shall  be 
lowest  in  cost  to  the  State  for  doing  the 
work,  and  which  shall  comply  with  all 
provisions  required  to  render  it  formal. 
Before  any  award  shall  be  made  the  lowest 
bidder  will  be  required  to  satisfy  the  Su- 
perintendent of  Public  Works  of  his  ability 
to  provide  suitable  equipment  and  ma- 
terials for  the  proper  performance  of  the 
work. 

The  right  is  reserved  to  reject  all  pro- 
posals and  readvertise  and  award  the  con- 
tract in  the  regular  manner  If,  in  the  Judg- 
ment of  the  undersigned,  the  interests  of 
the  State  will  be  enhanced  thereby. 

W.  W.  WOTHERSPOON, 
Superintendent  of  Public  Works. 

January  17,   1916. 

Bids    open    March    9,    1916. 

NOTICE  TO  BRIDGE  BUILDERS 

FAIRBURY,  NEB. 
Sealed  bids  will  be  received  by  the 
Board  of  County  Commissioners  of  Jef- 
ferson County,  Nebraska,  at  the  office  of 
County  Clerk,  up  to  twelve  o'clock,  noon, 
of  the  9th  day  of  March,  1916,  for  the 
construction  and  erection  of  the  super- 
structure, the  substructure  and  approaches 
of  all  bridges  of  the  length  of  Sixteen  feet 
and  over,  and  for  the  furnishing  of  all  ma- 
terial in  connection  with  the  same,  to  be 
built  within  and  by  said  County  for  the 
period  of  one  year  as  hereinafter  specified. 
All  bids  to  be  according  to  law. 

Said  bridges  to  be  built  under  contract 
to  commence  on  the  11th  day  of  March, 
1916,  and  to  terminate  on  the  11th  day  of 
March,  1917.  The  number,  location  and 
.size  of  such  bridges  to  be  hereafter  de- 
termined by  the  Board  of  County  Commis- 
sioners, and  each  bridge  to  be  completed 
within  sixty  days  of  notice  as  to  location 
and  size. 

Bids  for  the  construction  of  said  bridges 
shall  be  according  to  the  plans  and  speci- 
fications which  were  prepared  by  the  Sec- 
retary of  the  State  Board  of  Irrigation, 
and  furnished  by  the  Secretary  of  the 
State  Board  to  the  Board  of  County  Com- 
missioners of  this  County,  and  by  them 
this  day  adopted  and  on  file  in  the  office 
of  the  County  Clerk,  in  Fairbury,  Ne- 
braska. 

All  bids  must  be  on  full  sawed  material 
used,  and  each  bidder  will  be  required  to 
deposit  with  his  bid  cash  or  certified  check 
for  one  hundred  dollars  payable  to  the 
order  of  C.  O.  Marthis,  County  Clerk,  to 
be  forfeited  in  case  his  bid  is  accepted  and 
the  bidder  refuses  to  enter  into  a  contract 
and  furnish  bond  as  required  by  law  and 
by  the  conditions  herein  named. 

The  Board  reserves  the  right  to  reject 
any  bid  or  bids  or  all  bids.  Said  bids  will 
be  opened  by  said  County  Clerk  in  the 
presence  of  the  Board  of  County  Commis- 
sioners at  their  office  at  12:05  o'clock  in 
the  afternoon  of  the  said  9th  day  of 
March,  1916. 

Done  in  adjourned,  regular  session  this 
13th  day  of  January,  1916.  By  order  of 
the  Board  of  County  Commissioners  of 
Jefferson  County,  Nebraska. 

C.   O.   MARTHIS. 

County  Clerk. 


Bids  open  February  23,  1916. 

NOTICE   TO    CONTRACTORS 

WATER  WORKS 

NORTH  COLLINS,  N.  Y. 
Sealed  proposals  will  be  received  by  the 
Board  of  Trustees  of  the  Village  of  North 
Collins,  Erie  County,  N.  Y.,  up  to  2  o'clock 
p.  m.  of  the  23d  day  of  February,  1916,  for 
furnishing  the  materials  and  constructing 
a  water  works  system  for  said  village. 

There  will  be  required  approximately 
the  following  materials :  About  6  miles  of 
S,  6  and  4-in.  cast-iron  water  mains. 

Fifty  (50)  fire  hydrants;  forty-eight 
(48)  gate  valves  and  boxes;  two  triplex 
power  pumps  and  two  gas  engines ;  pump- 
ing station  and  well;  stand  pipe  (steel)  ; 
concrete  standpipe  foundation,  etc.  A  cer- 
tified clieck  in  an  amount  equal  to  two 
(2)  i.er  cent  of  the  amount  of  the  bid, 
made  to  the  treasurer  of  the  village  must 
accompany  each  proposal.  Plans  may  be 
seen  and  specifications  and  blank  forms 
of  proposal  procured  at  the  office  of  the 
Clerk  of  the  Village,  North  Collins,  N.  Y., 
or  at  the  office  of  the  engineers,  J.  F. 
Witmer  Company,  97,  98  Dun  Building, 
Buffalo,   N.    Y. 

The  right  is  reserved  to  reject  any  and 
all  bids. 

North  Collins,  N.  Y.,  February  3,  1916. 
LEE  B.  WARD, 

Village  Clerk. 

J.  P.  WITMER  COMPANY, 

Engineers. 

Brooklyn,  N.  Y. 


Bids  open  February  21,  1916. 

PAVING  BIDS 

KNOXVILLE,  TENN. 
Sealed  bids  will  be  received  by  the 
Board  of  Commissioners  of  the  City  of 
Knoxville,  Tenn.,  until  noon,  Monday, 
February  21,  1916,  for  the  paving,  grad- 
ing, curbing  and  sewers  for  State  Street 
Improvement  District  No.  115,  beginning 
at  the  intersection  of  Church  Street  and 
extending  to  the  north  intersection  of 
Commerce  Street.  Profiles,  maps  and 
specifications  can  be  had  on  application 
to  the  City  Engineer. 

Approximate  quantities:  1650  cu.  yd. 
grading,  4900  sq.  yd.  paving,  3000  lin.  ft. 
curb  reset,  1500  lin.  ft.  storm  sewer  with 
catch  basins  and  manholes. 

The    Board    of   Commissioners   reserves 
the  right  to  reject  any  or  all  bids. 
JOHN  W.  FLENNIKEN, 
Commissioner  Streets  and  Public 
Improvements. 
J.   B.  McCALLA, 

City  Engineer. 
ROBT.  P.  WILLIAMS, 
City  Recorder. 


Bids  open  February  23,  1916. 

NOTICE    TO    CONTRACTORS. 
CITY    OF    BOSTON,    MASS. 

WATERPROOFING  FABRIC 

Sealed  bids  tor  furnishing  and  deliver- 
ing any  quantity  up  to  100,000  sq.  yd., 
more  or  less,  of  asphalt-saturated  woven 
cotton  fabric  will  be  received  by  the  under 
signed  at  15  Beacon  Street,  Boston,  Mass., 
until  12  o'clock,  noon,  of  Wednesday,  Feb- 
ruary 23,  1916.  Specifications  and  forms 
of  contract  can  be  had  at  15  Beacon 
Street,  ninth  floor.  The  right  to  reject 
any  and  all  bids  and  to  award  the  con- 
tract as  is  deemed  to  be  for  the  best  inter- 
est of  the  City  of  Boston  Is  reserved. 

By  order  of  the 

BOSTON  TRANSIT  COMMISSION, 
B.  LEIGHTON  BEAL. 

Secretary. 


Bid.s  open  March  6.  mifi. 

DITCHES  AND  SPILLWAY 

LARGO,  FLA. 
Sealed  proposals  will  be  received  at  the 
office  of  the  Board  of  Supervisors  of  the 
Lake  Largo-Cross  Bayou  Drainage  Dis- 
trict, in  Pinellas  County,  Largo,  Fla.,  until 
Monday,  March  6.  12  o'clock  noon,  for 
the  construction  of  approximately  26,000 
cu.  yd.  of  open  ditch  20  ft.  wide  on  the 
bottom,  side  slopes  one  on  two.  One  tim- 
ber crib  spillway.  Approximately  350 
cu.  yd.  of  open  ditch  2  ft.  wide  on  the 
bottom,   side   slopes  one   on  two. 

Bids  must  be  accompanied  by  a  pro- 
posal bond  of  approved  form  or  by  a  cer- 
tified check  for  not  less  than  five  (5)  per 
cent  of  the  bid. 

Bids  will  be  accepted  for  the  work  as  a 
whole  or  any  part  or  parts  thereof.  The 
right  is  reserved  to  reject  any  or  all  bids. 
A  charge  of  five  dollars  ($5.00)  will  bo 
made  for  plans  and  specifications,  which 
may  be  obtained  from  the  Engineer.  No 
refund. 

LAKE    LARGO-CROSS    BAYOU 
DRAINAGE  DISTRICT. 
F.  R.  FRANCKE,  President. 
H.  A.  VAN  NICE,  Member. 
FREEMAN  P.  LANE,  Member. 
ISHAM  RANDOLPH  &  COMPANY, 
Chief  Engineers, 
Chicago-Jacksonville. 
Address  Jacksonville  office. 


Bids  open  March  14,  15  and  16,  1916. 

ROAD  CONSTRUCTIONCOUNTY 
OF  VERMILION 

DANVILLE,  ILL. 

1.  Notice  is  hereby  given  that  sealed 
proposals  for  the  construction  of  roads  in 
Vermilion  County  will  be  received  at  the 
office  of  the  County  Clerk,  Court  House, 
City  of  Danville,  111.,  until  2  p.  m.,  March 
14,  1916,  for  Divisions  2,  5,  7;  until  2 
p.  m.,  March  15,  for  Divisions  1,  4,  9  ;  and 
until  2  p.  m.,  March  16,  for  Divisions  3,  6. 
8,  at  which  times  and  place  during  the 
meetings  of  the  Board  of  Supervisors,  the 
proposals  will  be  publicly  opened  and 
read. 

2.  The  proposed  work  comprises  the 
construction  of  concrete  or  brick  roads  ten 
(10)  feet  wide  with  three  (3)  toot  mac- 
adam or  gravel  shoulders  together  with  all 
grading,  shaping  earth  shoulders,  rein- 
forced concrete  work,  ditching,  drainage 
and  other  incidental  work  as  shown  in  de- 
tail on  plans  and  specifications,  on  file  in 
the  office  of  the  County  Clerk  and  the  Su- 
perintending Engineer. 

3.  Proposals  shall  be  made  on  forms 
furnished  by  the  County  of  Vermilion. 

4.  The  Board  of  Supervisors  reserves 
the  right  to  reject  any  or  all  proposals, 
and  to  waive  technicalities  in  any  pro- 
posal. 

5.  Bidders  may  furnish  proposals  on 
one  or  more  of  the  nine  divisions  of  ap- 
proximately 19  miles  each,  into  which  the 
work  is  divided. 

6.  All  proposals  must  be  accompanied 
by  a  certified  check  in  the  sum  of  two  (2) 
per  cent  of  the  total  bid  and  made  pay- 
able to  the  order  of  Thomas  J.  Dale, 
County  Treasurer  of  said  county ;  said 
check  to  be  returned  unless  in  case  of  the 
acceptance  of  his  proposal,  the  bidder 
should  fail  to  execute  a  contract  and  file  a 
bond  in  a  sum  equal  to  the  amount  of  the 
bid  within  ten  (10)  days  of  the  date  of 
the  acceptance  of  this  proposal,  in  which 
case  the  check  is  to  become  the  property 
of  Vermilion  County  and  Is  to  be  consid- 
ered as  payment  of  damages  due  to  delay 
and  other  causes  suffered  by  the  county 
from  neglect  of  the  bidder  to  execute  a 
contract. 

7.  Proposals  must  be  addressed  or  de- 
livered to  said  County  Clerk,  Court  House. 
Danville,  111. ;  marked  plainly  on  the  out- 
side, "Proposal  tor  the  Construction  of 
Vermilion  County  Bond  Roads,  Division 
Number ." 

Dated  at  Danville,  111.,  this  the  4th  day 
of  February,  A.  D.  1916. 

JOHN  R.  MOORE. 

County  Clerk. 


CONTRACTING  NEWS 


Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


"Bi 


.UYERS  who  stop  to  ask  questions  about 
new    bond    issues    these    days    find    that 

'while  they  are  talking  someone  else  has 
taken  their  share  without  even  asking  the  price." 
This  remark,  attributed  to  a  New  York  banker, 
was  called  forth  by  the  way  in  which  several 
large  bond  issues  have  been  absorbed  recently, 
one  of  them  even  before  a  price  was  fixed  for 
the  bonds.  These  issues  include  the  Chicago 
Union  Station  $30,000,000  first  mortgage  bonds, 
a  $5,000,000  block  of  Chicago  &  North  Western 
bonds  and  the  $50,000,000  issue  of  the  Midvale 
Steel  Company.  The  good  terms  on  which  the 
two  railroad  issues  were  taken  are  an  encouraging 
display  of  growing  confidence.  Net  railroad  reve- 
nues for  December  have  been  reported  by  the 
Interstate  Commerce  Commission  at  $101,838,000, 
almost  45  per  cent  in  excess  of  $58,880,000  re- 
ported for  the  same  road  in  December,  1914. 

The  unfilled  tonnage  of  the  U.  S.  Steel  Corpora- 
tion increased  only  a  little  more  than  100,000  tons 
during  January,  but  this  was  due  to  a  reluctance 
on  the  part  of  the  corporation  to  take  many  new 
contracts  which  might  have  been  secured  while 
the  plants  of  the  company  are  in  the  present  con- 
gested condition.  Inquiries  of  all  sorts  and  buy- 
ing are  as  active  as  ever,  and  the  industry  as  a 
whole  is  now  sure  of  capacity  operation  for  the 
whole  of  1916.  The  securing  of  new  locomotives 
has  continued  a  serious  question  with  the  rail- 
roads. The  locomotive  plants  are  working  on 
large  foreign  orders  and  steel  is  hard  to  secure. 
On  the  whole,  however,  the  recent  snowstorms 
have  added  less  to  the  freight  congestion  than 
might  have  been  expected,  and  conditions  should 
improve  with  the  coming  of  spring. 

Buildings 

The  renewed  activity  in  building  work  was 
well  sustained  during  the  past  week.  A  general 
contract  was  awarded  on  a  $150,000  prison  build- 
ing at  Caldwell,  N.  J.  The  building  of  a  $175,000 
factory  has  been  contracted  for  at  Camden,  N.  J. 
A  $500,000  contract  for  constructing  a  warehouse 
has  been  let  in  Philadelphia.  The  conr'-vuction 
of  paper  mills  to  cost  $750,000  has  been  con- 
tracted for  at  Oregon  City,  Ore.  Bids  were  re- 
ceived at  Portland,  Ore.,  for  constructing  school 
buildings  to  cost  $190,000.  Bids  are  desired  at 
Hazleton,  Pa.,  for  erecting  a  $120,000  school 
building.  The  U.  S.  Treasury  Department  will 
open  bids  Feb.  23  for  constructing  the  Custom 
House  at  Wilmington,  N.  C.  It  is  reported  that 
bids  will  be  opened   April   1   in   Minneapolis   for 


constructing  a  $250,000  warehouse.  At  Boston  a 
shipbuilding  company  contemplates  erecting  a 
$300,000  woodworking  shop.  Plans  have  been  pre- 
pared for  a  connection  to  cost  $750,000  between 
the  Metropolitan  Museum  of  Art  and  the  Ameri- 
can Museum  of  Natural  History  in  New  York 
City. 

The  New  Jersey  State  Senate  has  appro- 
priated $150,000  for  additional  hospital  buildings 
at  Morris  Plains.  An  ice  plant  to  cost  $200,000 
is  proposed  at  Hoboken,  N.  J.  The  sum  of  $825,- 
000  is  available  for  Philadelphia's  new  public  li- 
brary, and  an  ordinance  providing  for  its  erection 
has  been  approved  by  the  finance  committee  of 
the  city  council.  A  Pittsburgh  company  intends 
erecting  a  $250,000  warehouse.  A  steam  power 
station  which  is  to  be  built  at  Winona,  Minn.,  will 
cost  $200,000.  It  is  reported  that  a  contract  is 
about  to  be  let  for  a  $250,000  hospital  at  Butte, 
Mont.  Plans  are  being  prepared  for  a  $250,000 
theater  at  Vancouver,  B.  C.  An  architect  has 
been  selected  for  the  terminal  market  at  Los 
Angeles,  which  will  be  2  miles  long. 

Bridges  and  Roads 

The  contract  for  constructing  the  Commerce 
Street  viaduct  at  Dallas,  Tex.,  has  been  awarded 
at  $100,000.  Bids  are  desired  March  15  for  three 
large  reinforced-concrete  bridges  at  Dayton,  Ohio. 
Contracts  for  the  Central  Avenue  bridge  in  Kan- 
sas City,  costing  $450,000,  are  to  be  let  March  6. 
A  new  bridge  of  some  size  is  to  be  built  this 
spring  at  Beloit,  Wis.  The  construction  of  an 
$85,000  railroad  viaduct  has  been  ordered  in 
Omaha. 

Paving  contracts  amounting  to  $220,000  have 
been  awarded  at  Baltimore.  The  paving  work  at 
Rock  Island,  111.,  has  been  awarded  at  $74,000.  A 
$73,000  contract  has  been  awarded  at  La  Porte, 
Ind.  Paving  work  contracted  for  at  Butte,  Mont., 
will  cost  $117,000.  Bids  are  reported  desired  at 
Canton,  Miss.,  for  gravel  roads  to  cost  $80,000. 
Cherokee,  Iowa,  will  open  bids  Feb.  25  for  95,000 
sq.  yd.  of  paving.  It  is  reported  that  bids  will 
be  opened  three  days  later  by  Mason  City,  Iowa, 
for  210,000  sq.  yd.  of  paving. 

The  Pennsylvania  cities  of  Reading  and  South 
Bethlehem  will  spend  $100,000  each  for  street 
improvements.  Road  work  to  cost  $250,000  is 
planned  near  Fayetteville,  W.  Va.  Anderson 
County,  Clinton,  Tenn.,  has  issued  $425,000  high- 
way bonds.  Paving  work  to  cost  $130,000  is  to  be 
undertaken  at  Freeport,  111.  At  Sulphur  Springs, 
Tex.,  $400,000  road  bonds  have  been  sold. 


Waterworks  and  Sewers 

A  contract  has  been  let  in  New  York  City  at 
$130,000  for  lining  a  section  of  the  city  tunnel  of 
the  Catskill  aqueduct.  Bids  are  desired  at  West- 
chester, Pa.,  for  constructing  a  sewer  system. 
Ottawa,  Ontario,  will  open  bids  on  March  1,  for 
a  pumping  station.  Bids  are  desired  at  Billings, 
Mont.,  for  sewer  works  to  cost  $63,000.  Cleve- 
land will  sell  $500,000  additional  waterworks 
bonds  next  week.  Lexington,  Ky.,  has  sold  $350,- 
000  sewer  bonds.  Flint,  Mich.,  has  voted  in  favor 
of  building  a  $200,000  sewer  system.  Plans  are 
to  be  prepared  at  Beaumont,  Mich.,  for  water 
mains  to  cost  $200,000.  Dallas,  Tex.,  has  sold 
$250,000  sewage-disposal  bonds.  Plans  are  being 
prepared  for  a  $100,000  sewage-disposal  plant  at 
El  Paso,  Tex.  Salt  Lake  City  has  sold  $300,000 
sewer  and  water  bonds.  Plans  have  been  sub- 
mitted to  Richmond,  Cal.,  for  a  $90,000  storm 
sewer.  Approximately  $236,000  will  be  required 
to  repair  the  flood  damage  to  the  water  system 
of  San  Diego,  not  including  the  rebuilding  of  the 
lower  Otay  dam. 

Miscellaneous 

The  lowest  bid  received  in  New  York  City  for 
erecting  the  superstructure  of  the  Forty-sixth 
Street  pier  was  $542,000.  The  lowest  bids  re- 
ceived in  the  same  city  for  a  track  laying  con- 
tract and  a  subway  section  were  $94,000  and 
$1,350,000  respectively.  The  construction  of  7% 
miles  of  railroad,  including  five  bridges  and  a 
tunnel,  has  been  contracted  for  at  Pemberton, 
W.  Va.  It  is  reported  from  Coos  Bay,  Ore.,  that 
the  construction  of  260  miles  of  railroad  has  been 
contracted  for  by  the  Southern  Pacific.  An  irri- 
gation contract  amounting  to  $540,000  is  reported 
from  Bend,  Ore.  Bids  have  been  re-advertised 
for  a  $150,000  section  of  the  New  York  state 
barge  canal,  and  bids  on  three  other  sections  will 
be  received  at  the  same  time. 

It  is  reported  that  a  freight  yard  for  the  New 
York,  New  Haven  &  Hartford  Railroad  is  to  be 
built  at  Meriden,  Conn.  Grade-crossing-elimina- 
tion work  to  be  undertaken  this  spring  at  Cheek- 
towaga,  N.  Y.,  will  cost  $400,000.  A  depressed 
street  crossing  is  to  be  widened  at  Harrisburg, 
Pa.,  at  a  cost  of  $200,000.  Estimates  for  grade- 
crossing  elimination  submitted  to  Chillicothe, 
Ohio,  total  $450,000.  A  company  has  been  incor- 
porated to  build  163  miles  of  railroad  from  Gar- 
den City,  Kans.,  to  Omaha.  Grade-crossing-elim- 
ination work  to  cost  $1,000,000  has  been  ordered 
at  Houston,  Tex. 


WATERWORKS 


PROPOSED     WORK. 

Lowell,  Mass. — Municipal  Council  has 
applied  to  Legislature  for  permission  to 
borrow  $100,000  for  about  25,000  ft.  of  16- 
in.  pipe  laying. 

Red  Creek,  N.  Y. — Village  Board  of 
Trustees  engaged  H.  C.  Kittredge,  Koch- 
ester,  to  prepare  plans  and  specifications 
for  a  municipal  water  works  system,  and 
contract  will  be  let  for  same  some  time 
this  spring. 

Atlantic  City,  N.  J.  —  Department  of 
Parks  and  Iliblic  Property  propiTse  mak- 
ing connections  with  Ijower  Doughty  Fond 
and  the  pumping  station  with  a  48-in. 
conduit,  a  distance  of  SDOO  ft.,  at  a  cost 
of  from  $73,000  to  $125,000,  according  to 
material  used;  also  improve  artesian  well 
system,  at  approximate  cost  of  $6,000,  In 
the  vicinity  of  the  pumping  station.  Ex- 
tensions to  the  distributing  system  within 
the  city  will  be  made  as  building  opera- 
tions may  require.  Directors  of  the  de- 
partment win  recommend  that  the  20-in. 
Artie  Avenue  main  be  extended  along  the 
beach  front  to  Oriental  Avenue,  connect- 
ing with  the  mains  at  head  of  Atlantic, 
Euclid,  Pacific  and  Oriental  Avenues  and 
Dewey  Place,  with  the  object  of  equaliz- 
ing the  pressure  and  giving  better  fire 
protection  to  the  upper  section  of  the  city; 
cost  $20,000;  the  erection  of  a  1,000,000-gal. 
standplpe  at  the  Inlet  section,  at  an  ap- 
proximate cost  of  $40,000,  is  also  recom- 
mended. 


Braddock,  Pa. — Water  Committee  has 
recommended  to  county  that  equipment 
and  repairs  to  water  works  be  made  at  a 
cost  of  $51,900.  New  equipment  will  in- 
clude two  centrifugal  pumps  with  motors, 
new  suction  pipes  and  repairs  on  the 
pump  pit  and  a  filtration  bed  at  the  res- 
ervoir. 

Windsor,  Pa. — Borough  Council  con- 
sidering a   water   system. 

Wilmington,  Del. — Water  Board  has 
submitted  to  Council  a  report  recommend- 
ing improvements  to  water  works  costing 
$600,000.  A  local  survey  has  been  made 
by  George  W.  Fuller,  170  Broadway,  New 
York,  and  report  submitted  recommending 
installation  of  three  8.000, 000-gal.  turbine- 
driven  pumps,  a  new  filtered  water  reser- 
voir of  7,500,000  gal.  on  site  of  the  old 
Rodney  Street  reservoir,  and  the  construc- 
tion of  a  sedimentation  basin  with  rapid 
sand  filters  and  the  necessary  Installation 
of  mains  and  pipe  lines. 

Graham,  Va. — Reported  Bluefleld  Valley 
Water  Works  Co.  incorporated  with  W.  J. 
Montgomery,  Secy.,  for  purpose  of  con- 
structing water  viforks  here. 

WInston-Salem,  N.  C. — Board  of  Alder- 
men has  submitted  to  Finance  Committee 
and  the  Water  Committee  for  investiga- 
tion the  advisability  of  laying  a  15-in. 
water  main  from  the  Salem  pumping  sta- 
tion to  this  City  at  a  cost  of  about  $28,000. 

Philadelphia,  Miss. — Citizens  voted  mu- 
nicipal water  works  and  sewerage  bonds. 

Chattanooga,  Tenn. — Board  of  Apprais- 
ers in  the  matter  of  negotiation  for  pur- 
chase of  the  City  Water  Company's  prop- 
erty   includes    for   the   city,    James    Nisbet 


Hazlehurst,  Consulting  Municipal  Engi- 
neer, Atlanta,  Ga. ;  for  Water  Company, 
William  Wheeler,'  Consulting  Engineer, 
Boston,  Mass.,  and  the  third  party  on 
board,  John  W.  Alvord,  Consulting  Engi- 
neer, Chicago,  111.  The  plant  was  offered 
for  sale  several  years  ago  for  $1,000,000, 
and  the  citizens  have  authorized  a  bond 
issue  of  $2,000,000  for  purchase  of  plant 
or  construction  of  new  works. 

Barnesvlile,  Ohio. — Water  bonds  for 
$25,000  will  be  sold  March  10  by  F.  Waldo 
Hilles,  Village  Clk. 

Cleveland,  Ohio. — Water  works  bonds 
for  $500,000  will  be  sold  Feb.  28  by  Sink- 
ing Fund  Commission.  B.  H.  Dayton, 
City  Treas. 

Columbus,  Ohio. — See  "Sewerage  and 
Sewage  Disposal." 

Farmersvllle,  Ohio. — Water  works  bonds 
amounting  to  $16,000  have  been  sold.  Ad- 
dress City  Clerk. 

Hamilton,  Ohio. — Sinking  of  three  addi- 
tional wells  at  a  cost  of  $10,000  is  re- 
ported under  consideration  by  city. 
Frank  E.  Weaver,  City  Engineer. 

MIddletown,  Ohio. — It  Is  proposed  to 
issue  $40,000  bonds  for  improvements  to 
the  water  works.     John  Kunz,  City  Clerk. 

St.  Marys,  Ohio. — Fred  Froellch  of  To- 
ledo engaged  to  report  on  condition  of  the 
municipal  light  and  water  plant  relative 
to  rebuilding. 

Clio,  Mich. — Election  will  be  held  about 
April  to  vote  on  constructing  water  works; 
cost  about  $25,000.  W.  G.  Goodrich,  Vil- 
lage Clerk. 


Menominee,  Mich. — Citizens  have  again 
voted  in  favor  of  $285,000  water  works 
bond  issue  for  purchase  of  present  water 
works. 

Falrbury,  III.— Citizens  voted  $15,000 
bonds  for  wells  and  pumps.  T.  W.  Burns, 
Engineer,  Falrbury.  John  Burkhart, 
Chairman  Fire  and  Water  Committee. 

Rochester,  Minn. — ^Mayor  Is  reported  In 
favor  of  purchasing  the  present  plant  or 
constructing  a  new  water  works. 

Geuda  Springs,  Kan. — Benham  Engi- 
neering Co.,  Oklahoma,  Okla.,  engaged  to 
prepare  plans  and  specifications,  estimates, 
etc.,  for  water  works  and  sewer  system, 
an  election  to  be  held  on  issuing  bonds 
for  said  purpose. 

Lambert,  Mont. — Committee  appointed 
to  investigate  cost  of  installing  water 
works  system  and  electric  light  plant. 
.Address  City  Clerk. 

Pocahontas,  Ark. — Board  of  Commis- 
sioners of  Water  Improvement  District 
reported  to  have  engaged  an  engineer  to 
prepare  survey  preparatory  to  putting  in  a 
water  system. 

Beaumont,  Tex. — Committee  appointed 
by  Council  to  have  plans  prepared  for 
laying  water  mains  in  streets  to  be  paved 
and  for  connections  to  lots.  Total  cost 
aiiout  $200j000. 

Belton,  Tex.  —  Water  works  bonds 
amounting  to  $40,000  approved  by  Attor- 
ney General. 

Houston,  Tex. — City  Council  considering 
nppropriatmg  $40,000  for  extension  of 
water  mains  and  purchase  of  meters. 
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Dallas,  Tex. — ^An  additional  pumping 
station  for  Fair  Park  main,  costing  $10,000, 
ia  recommended  by  the  engineers.  Ad- 
dress City  Commissioners. 

Board  City  Commissioners  rejected  all 
bids  received  for  water  meters.  City  will 
probably  purchase  in  the  open  market. 

The  duplicate  main  in  Zangs  Boulevard, 
Oak  Clifr,  is  to  cost  $21,500,  and  will  be 
installed  by  city  labor.  About  4616  ft. 
16-in.  and  2S40  ft.  12-in.  c.-i.  pipe  will  be 
required,  with  three  16-in.  gate  valves  and 
three  12-in.  gate  valves,  and  seven  three- 
way  6-in.  fire  hydrants.  Hal.  Moseley, 
City  Engineer. 

Cleveland,  Okla. — City  Council  contem- 
plates calling  an  election  to  vote  bonds  for 
improvements  to  the  water  works. 

Oklahoma,  Okla. — Election  to  be  held  In 
April  to  vote  on  water  -works  bonds. 

Ollton,  Okla. — Citizens  Jan.  28  voted  to 
construct  water  works  and  sewerage  sys- 
tem. X*  T.  McFarland.  Engineer,  316  East 
Ninth  Street,  Tulsa.  Roy  Mcl<^rland,  City 
Clerk. 

Wilson  (P.  O.  New  Wilson),  Okla.— 
Benham  Engineering  Co.,  Oklahoma  City, 
engaged  to  prepare  plans  and  specifica- 
tions for  water  works  and  electric  light 
system;  estimated  cost  $25,000.  S.  P. 
Brimer,  Pres.  Board  Trustees. 

Alamogordo,  N.  M. — Construction  of  a 
municipal  water  works,  electric  light  and 
power  plant  is  under  consideration  by 
City  Board  of  Trustees. 

Carlsbad,  N.  M.— Public  Utilities  Co.  of 
Carlsbad  contemplates  installing  new 
equipment  in  local  electric  light  plant  and 
water  works  system  at  a  cost  of  $10,000. 

Montesano,  Wash. — City  Council  is  con- 
sidering calling  an  election  to  vote  on 
constructing  water  works  and  an  electric 
light  plant. 

Seattle,  Wash. — Council  has  passed  ordi- 
nances authorizing  water  mains  in  Ninth 
Avenue  North  and  Twenty-fifth  Avenue 
North. 

Mayor  Hiram  C.  GUI,  in  his  annual 
message,  recommends  construction  of  per- 
manent water  mains  between  the  Cedar 
River  intake  and  the  city  reservoirs, 
rather  than  the  establishment  of  addi- 
tional reservoirs. 

Oakland,  Cal. — Peoples  Water  Co.  of 
Oakland  is  to  be  reorganized  and  will  be 
known  as  the  East  Bay  Water  Co.,  and 
plans  extensive  improvements. 

Oceanslde,  Cal.  —  Reported  pumping 
plant  of  the  South  Coast  Land  Co.,  recent- 
ly destroyed  by  fire  will  probably  be  re- 
built. 

San  Diego,  Cal. — Approximately  $235,000 
will  be  required  to  repair  flood  damages 
to  the  city  water  system,  not  including 
the  replacement  of  the  Lower  Otay  dam. 
Work  includes  concrete  conduits,  wood- 
stave  and  steel  pipe  lines  and  bridges  to 
carry  them,  repairs  to  dams,  etc.  Address 
City  Manager. 

Florenze,  Ariz. — Town  Council  author- 
ized an  election  Mai-ch  11  to  vote  $50,000 
bonds  for  installation  of  municipal  water 
works  and  electric  light  plant. 

Phoenix,  Ariz. — City  Commission  will 
probably  submit  to  the  citizens  on  April  4 
the  question  of  issuing  $1,000,000  bonds 
for  new  city  water  system,  including  con- 
struction of  water  line  from  Horseshoe 
Canyon  on  Verde  River.  40  miles  north  of 
Phoenix,  and  building  a  dam  at  Horseshoe 
Canyon. 

Salt  Lake  City,  Utah.— C.  F.  Barrett, 
Superintendent  of  Water  Works,  has  sub- 
mitted a  report  to  W.  H.  Shearman,  Com- 
missioner Water  Works  Department,  rec- 
ommending installation  of  water  meters; 
also  recommends  laying  water  mains  in 
various  streets,  and  either  the  construc- 
tion of  a  storage  reservoir  in  City  Creek 
canyon  or  the  continuation  of  the  Parley's 
conduit  around  the  bench  east  of  the  city 
to  supply  pressure  to  section  of  city 
served  by  City  Creek  high  line. 

Salt  Lake  City,  Utah.  —  Sewer  and 
water  bonds  amounting  to  $300,000  have 
been  sold. 

McCammon,  Idaho. — City  has  sold  $27,- 
BOO  bonds  for  municipal  water  works 
which  city  intends  intsalling. 

Ottawa.  Ont. — The  Engineer  of  the 
Water  Works  has  in  the  1916  estimates 
asked  the  Water  Works  Committee  for 
$50,000  for  short  main  extensions  and  new 
service. 


Falrhope,  Ala. — Until  Feb.  21,  by  Mayor 
and  Town  Council,  for  constructing  water 
works  and  electric  light  plant.  Xavier  A. 
Kramer,  Consulting  Engr.,  Magnolia, 
Miss. 

Attica,  O.— Until  Feb.  24,  by  Board 
Trustees  Public  Affairs,  for  improvements 
to  the  municipal  water  works,  including 
pipe  line,  filtration  plant,  etc.  Frank 
Stutzman,  Village  Clk. 

Cincinnati,  Ohio.— Until  Feb.  23  by 
Charles  F.  Hornberger,  Director  Public 
Service  for  laying  water  pipe  in  Eastern 
Avenue,  about  5500  ft.  36  in.,  laying  2500 
ft.  4  in.,  55,000  ft.  6  in.,  6000  ft.  8  in., 
3400  ft.  12  in.  pipe  in  various  parts  o( 
city  in  1916;  also  for  furnishing  pipe  for 
Eastern  Avenue  and  for  pipe  for  new 
36-in.  low  service  main,  requiring  2100 
tons  pipe  and  hub  and  spigot  Class  B 
and  30  tons  36-in.  special  castings  hub 
and  spigot  Class  B.  Eastern  Avenue  re- 
quires following,  all  Class  C. :  1950  tons 
36-ln.  pipe  hub  and  spigot,  500  tons  6-ln. 
pipe,  10  tons  4-in.  pipe,  40  tons  8-in.  pipe, 
25  tons  10-in.,  26  tons  12-in.,  40  tons  36- 
in.  to  60  in.  special  castings  hub  -  and 
spigot,  50  tons  special  castings  hub  and 
spigot,  12  in.  in  diam.  and  less,  and  50 
tons   miscellaneous   castings. 

Until  Feb.  25  for  steam  piping,  fittings 
and  valves  on  Snow  engines  at  Western 
Hills  Pumping  Station.  J.  A.  Killer,  Gen- 
eral Superintendent  Water  Works. 

Cleveland,  Ohio.— Until  Feb.  23  by  Com- 
missioner of  Purchases  and  Supplies  for 
one  steam-driven  air  compressor  for  the 
Division  Avenue  pumping  station.  Depart- 
ment of  Public  Utilities,  Division  of 
Water. 

Milwaukee,  Wis. — Until  March  8  by  De- 
partment Public  Works  (Fred  G.  Sim- 
mons, Commissioner),  for  constructing  an 
extension  to  Linwood  Avenue  Intake  Tun- 
nel, advertised  in  Engineering  Record. 

Crofton,  Neb. — Reported  desired  until 
March  14,  by  City  Clerk,  for  5686  ft.  4-in. 
water  mains,  13  fire  hydrants,  etc.  Prob- 
able cost,  $5,363.  J.  D.  Clair  Smith,  Engr., 
Harrington,  Neb. 

St.  Louis,  Mo. — Until  Feb.  25  by  Board 
Public  Service  (William  T.  Findly,  Secy.) 
for  furnishing  and  delivering  at  City  PMpe 
Yard  7210  tons,  more  or  less,  36-in.  c.-i. 
coated  water  pipe;  also  delivering  f.o.b. 
cars  St.  Louis,  at  such  switches  as  Water 
Comrs.  may  direct,  26,900  lin.  ft.  36-in. 
lock  bar  steel  coated  water  pipe,  and 
hauling  and  laying  of  same. 

Ottawa,  Ont.— Until  Feb.  24,  by  Secre- 
tary Water  Works  Committee,  addressed 
to  Chmn.  and  members  of  Waterworks 
Committee,  for  c.  1.  pipe,  lead  pipe,  special 
pipe  casting  and  valves,  etc.  R.  L.  Hay- 
cock,   Acting    Waterworks    Engr. 

Ottawa.  Ont. — Until  March  1,  by  John 
B.  McRae,  Consulting  Engineer,  310 
Booth  Building.  Ottawa,  for  constructing 
a  pumping  station  and  electric  substa- 
tion on  Lemieux  Island,  within  the  city 
boundary,  furnishing  and  delivering  (a) 
main  piping,  valves  and  specials,  (b) 
heating  and  plumbing  for  said  station, 
advertised  in  Engineering  Record. 


BIDS     DESIRED. 

Albany,  N.  Y.— Until  March  B  by  Board 
Contract  and  Supply  Isidore  Wachsman, 
Secy.)  for  furnishing  and  delivering 
standard  c.-i.  water  pipe  and  special 
castings  for  Bureau  of  Water. 

Rochester,  N.  Y.— Until  Feb.  23,  by  F. 
X.  Plfer,  Secy.  Board  Contract  and  Sup- 
ply, for  two  electric  pumps,  one  water 
tower,  etc. 

Wheeling,  W.  Va.— Until  Feb.  24.  by  U. 
S.  Hiigrs.  Office,  Wheeling,  for  furnishing 
and  delivering  water  turbines,  air  com- 
pressors, valves.  Jacks,  gate  engines, 
pumps,  etc.,  for  Dams  Nos.  12,  14  and  20, 
Ohio  River. 

Macon,  Ga. — ^Untll  Feb.  28,  by  Board 
Water  Commlssoners,  for  a  steam  turbine 
centrifugal  pump  of  5.000,000  gal.  capacity, 
advertised  in  Engineering  Record. 


PRICES     AND     LETTINGS. 

irindicates  award  of  contract. 

♦New  York,  N.  Y. — Contract  for  Con- 
tract 170,  furnishing  and  placing  copper 
lining  in  portion  of  city  tunnel  of  CatskiU 
Aqueduct  between  Shafts  18  and  19,  Bor- 
ough of  Manhattan  (bids  opened  Feb.  1  by 
Water  Board),  awarded  Lupfer  Remlck, 
594  Elllcott  Square,   Buffalo,  at  $130,050. 

Saginaw,  Mich. — Following  are  bids 
opened  Feb.  8  by  Commissioner  of  Light, 
Water  &  Sewers  for  furni.'ihing  c.i.  water 
pipe  and  special  c.i.  castings:  Massillon 
Iron  &  Steel  Co.,  Chicago.  111.,  Class  C, 
4  In.  pipe  $33.36  per  ton;  Class  C.  6  In., 
$30.36  per  ton;  Class  B,  8.  10,  12  and  16  in., 
each  $30.36  per  ton:  U.  S.  Cast  Iron 
Pipe  &  Fdry  Co.,  Chicago.  111.,  $34.50, 
$31.50  and  $31.50,  respectively,  per  ton. 
Herbert  S.  Gay,  City  Clerk. 

-A-Galesburg,  Ml. — Contract  awarded  S.  B. 
Gelger,  Chicago,  III.,  for  constructing  tu- 
bular deep  well  (bids  opened  Feb.  9)  at 
$19,533.     W.  L.   Boutelle,   City  Clerk. 

-^Sullivan,  III. — Contract  for  improve- 
ments to  water  works  awarded  P.  K.  En- 
gineering Co..  .St.  Louis,  Mo.  F.  New- 
bould.  City  Clerk. 

■^Minneapolis,  Minn. — Rensselaer  Valve 
Co.,  Troy,  N.  Y.,  secured  the  contract  for 


furnishing  gate  valves  to  the  Water  De- 
partment for  the  year  1916. 

-A^Roundup,  Mont. — Contract  awarded 
Security  Bridge  Co.,  Billings,  for  con- 
structing extension  system  at  a  cost  of 
$16,000. 

♦Temple,  Tex. — Contract  awarded 
Smith  &  Whitney,  Dallas,  at  $5,886  for 
two  centrifugal  pumping  units  (bids 
opened  Jan.  31).  J.  T.  Martin,  City  Sec- 
retary. 

♦Trinity,  Tex. — Contract  for  construct- 
ing a  50.000  gallon  water  tower  and  dis- 
tribution system  awarded  W.  Wilder,  of 
Houston,   at  J15,000. 

Los  Angeles,  Cal. — Following  are  bids 
opened  recently  by  County  Board  of 
Supervisors  for  furnishing  3000  ft.  64-ln. 
sheet  steel  pipe  for  channel  main  In  Mis- 
sion Creek  section,  Los  Angeles  Water 
Works,  Dist.  No.  3:  Baker  Iron  Works, 
Los  Angeles,  $19,860,  plus  2  cts.  lb.  for 
bends;  Western  Pipe  &  Steel  Co.,  $20,280, 
V-  ct.  for  bends;  Lacy  Mfg.  Co.,  Los  Ange- 
les, $21,330,  1  ct.  for  bends;  Llewellyn  Iron 
Works,  Los  Angeles,  $22,110,  including 
bends. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


Rayvllle,  La.  —  Citizens  voted  $20,000 
bonus  to  construct  a  sewerage  system,  and 
M.  Griffin  O'Neil  &  Sons  of  Dallas  en- 
gaged to  prepare  plans  and  supervise 
construction.  The  Board  of  Sewerage 
Commissioners  (T.  H.  McGregor,  Secy.l 
will  purchase  all  material  and  furnish 
labor. 

Lexington,  Ky.— The  $350,000  sewer 
bonds  have  been  sold.  Address  Board  of 
City  Commissioners. 

Owensboro,  Ky. — Solomon  &  Norcross, 
Atlanta,  Ga.,  engaged  as  engineers  for 
ttie  new  sewerage  system  to  be  con- 
structed here.  Council  has  authorized 
the  sale  of  the  $225,000  bonds  voted  here 
last  fall  for  a  sewer  system. 

Canton,  Ohio. — Sewage  treatment  bonds 
amounting  to  $75,000  have  been  sold. 

Columbus,  Ohio. — Election  is  to  be  held 
April  25  to  vote  $1,000,000  bonds  to  be 
used  toward  following;  $211,000  for  sewer 
extension;  $250,000  for  new  streets;  $.S0,000 
for  collection  of  garbage  and  refuse; 
$100,000  for  widening  High  Street  from 
Union  Station  to  Fifth  Avenue;  $50,000  for 
street  repairs;  $25,000  for  sewer  and 
drainage  repairs;  $20,000  for  bridge  and 
viaduct  repairs;  $20,000  for  hydrants  and 
connections. 


PROPOSED     WORK. 

Lenox,  Mass. — Town  has  voted  to  ex- 
tend sewer  system  to  Lenoxdale  at  a  cost 
of  $21,000.     James  Beglin,  Selectman. 

Mllford,  Mass. — In  annual  report  of  the 
Sewer  Commission  an  appropriation  of 
$10,000  is  recommended  for  constructing  a 
16-in.  siphon  on  Depot  Street. 

Elmlra,  N.  Y. — Plans  prepared  by  F.  H. 
Shaw,  308  Breneman  Building,  Lancaster, 
Pa.,  have  been  accepted  for  the  intercep- 
tion and  disposal  of  sewage  of  this  city 
in  a  gravity  plant. 

LodI,  N.  J. — Election  to  be  held  March 
28  to  vote  $200,000  bonds  for  constructing 
a  sewer  system  and  disposal  plant  ac- 
cording to  plans  by  Bowe  &  Wessells, 
Consulting  Engineers,  Rutherford.  James 
A.  McMahon,  Borough  Clerk. 

Orange,  N.  J. — Trustees  of  South  Orange 
Township  are  considering  constructing  a 
sewage  disposal  plant. 

Point  Pleasant,  N.  J. — Election  soon  to 
be  held  to  vote  $22,000  bonds  for  sewer 
extensions.     R.  W.  Morris,  Boro.  Engr. 

Rahway,  N.  J. — Reported  steps  being 
taken  to  construct  sewage  disposal  plant. 
Address  Mayor. 

Somervllle,  N.  J. — Borough  Council  con- 
sidering constructing  a  sewage  disposal 
plant  as  directed  by  State  Board  of 
Health. 

Hazelton,  Pa. — City  Council  is  arrang- 
ing for  a  $150,000  bond  issue  for  extensions 
to  street  paving  and  constructing  addi- 
tional sewers  and  other  permanent  work. 

Williamsport,  Pa. — Nothing  very  defin- 
ite has  been  done  about  the  sewage  dis- 
posal plant.  City  is  having  plans  pre- 
pared subject  to  the  approval  of  the 
State  Board  of  Health.  John  R.  Mundy, 
Asst.    City    Engineer. 

Towson,  Md. — Ezra  B.  Whitman,  Balti- 
more, engaged  to  prepare  plans  for  the 
sewerage  system. 

Eustis,  Fla. — Contract  will  be  let  in 
March  for  $20,000  sanitary  sewers  and 
$40,000  storm  sewers  and  paving.  Paving 
will  probably  be  sand  asphalt  paving  on 
clay  base.    Charles  L.  Armsby,  City  Clerk. 

Birmingham,  Ala.  —  City  Commission 
Feb.  8  adopted  resolution  providing  for 
constructing  sanitary  sewers  in  East 
Thomas;  estimated  to  cost  $8,000.  Julian 
Kendrick,  City  Engineer. 

De  RIdder,  La. — Sewer  and  water  bonds 
for  $41,000  will  be  sold  March  1  by  Mayor, 
Town  Council  and  Sewerage  Commission 
(J.  E.  McMahon,  Chmn.). 


♦New  York,  N.  Y. — Following  are  unit  figures  of  four  lowest  bids  opened  Feb.  1 
by  Water  Board,  New  York,  for  Contract  170— P^irnishlng  and  placing  copper  lining 
in  a  portion  of  the  city  tunnel  of  Catskill  Aqueduct  between  Shafts  18  and  19  in  the 
borough  of  Manhattan:  (a)  Lupfer  &  Remick,  594  Eliicott  Square,  Buffalo,  $130,050 
(awarded  contract);  (b)  Marble  Arch.  Co.,  216th  Street  and  Broadway,  New  York, 
$146,300;  (c)  Booth  &  Flinn,  Ltd.,  17  Battery  Place,  New  York,  $147,380;  (d)  Charles 
Meads  &  Co.,  38  Park  Row,  New  York,  $162,600. 

•(a)  (b)  (c)  (d) 

1,200  Iln.   ft.    copper  lining  around   whole   periphery  of 
12-ft.    tunnel   and   all   appurtenances,    including 

concrete   walk $89.00    $110.00    $110.00    $119.00 

4  end  anchorages  or  water-stops  for  copper  lining. .  250.00      400.00      170.00      660.00 

1,000  sq.  ft.  copper  lining  in  Isolated  patches 5.50  4.00         6.50         6.00 

80  2-in.  brass  flap-valves 5.00        10.00        10.00        15.00 

6,000  drilling  holes  for  grouting 1.75  0.50  0.20  0.60 

2,000  lin.  ft.  steel  pipes  for  grouting,  etc 0.55  0.76  0.20         0.50 

Making  1,000  connections  for  grouting 1.00         2.00         1.60         1.00 

Mixing  and  placing  5,000  cu.  ft.  grout 0.90  0.30  1.00  0.60 

Removing  and  replacing  2  riser  valves 600.00      200.00      250.00  1,000.00 


Lakewood,  O. — Sewer  bonds  for  $11,760 
and  $185,000  sewage  treatment  bonds  will 
be  sold  March  6  by  B.  M.  Cook,  Dir.  of 
Finance. 

Sandusky,  Ohio.— The  No.  3  intercepting 
sewer  will  be  5700  ft.  long,  12  and  15-ln. 
pipe  and  cost  $25,000.  Probably  nothing 
further  will  be  done  about  the  construc- 
tion for  some  time.  H.  A.  Biinnister,  Act- 
ing City  Engineer. 

Youngstown,  Ohio. — Sewer  bonds  for 
$18,000  reported  to  be  sold  Feb.  21  by  J.  P. 
Edwards,  City  Aud. 

Fort  Wayne,  Ind. — Board  of  Public 
Works  is  considering  the  constructing  of 
the  east  end  sewer  on  Warren  Street  from 
Maumee  Avenue  to  Wayne  Terrace. 
Engineering  Department  submitted  esti- 
mates for  a  3500-ft.  sewer,  24  to  54  in.  in 
diameter,  costing  $28,000. 

Indianapolis,  Ind. — City  Engineer  Jeul> 
recommends  a  system  of  pumping  stations 
to  prevent  water  from  backing  up  in  sew- 
ers during  floods. 

Detroit,  Mich. — Public  building  bonds 
amounting  to  $500,000  and  sewer  bonds 
$205,000  will  be  sold  March  1  by  City 
Comptroller. 

Flint,  Mich. — Citizens  voted  in  favor  of 
issuing  $196,000  bonds  for  constructing 
storm  water  sewers  and  the  city's  25  per 
cent,  of  the  cost  of  sanitary  and  inter- 
cepting sewers. 

Champaign,  Ml.— City  Council  is  consid- 
ering improving  sewer  system  costing 
about  $30,000.     Fred  Lohman,  City  Engr. 

St.  Paul,  Minn. — A  pumping  station  is 
to  be  constructed  in  connection  with  the 
Payne-Edgerton  sewer  system.  Cost  for 
system  about  $30,000.  Oscar  Claussen, 
Chief  Engineer. 

Gueda  Springs,  Kan.  —  See  "Water 
Works." 

Yankton,  S.  D. — Citizens  voted  in  favor 
of  $50,000  bond  isue  for  streets  and  sewer 
improvements. 

Amarlllo,  Tex. — Attorney  General  has 
approved  $40,000  street  paving  bonds  and 
$10,000  sewerage  bonds. 

Canadian,  Tex. — Construction  of  a  sew- 
erage system  costing  $25,000  under  con- 
sideration. 

Corslcana,  Tex. — See  "Paving  and 
Roads." 

Dallas,  Tex. — $250,000  sewage  disposal 
bonds  sold. 

El  Paso,  Tex. — Plans  being  prepared  for 
Installation  of  ImhofE  septic  tank  system 
costing  approximately  $100,000.  Contract 
soon  to  be  let. 

Itasca,  Tex. — Issuing  of  $15,000  bonds 
for  constructing  sewer  system  under  con- 
sideration.    M.  S.  Wood,  City  Attorney. 

WInnsboro.  Tex. — Water  and  sewer  im- 
provement bonds  amounting  to  $25,000 
have  been  sold.  Installation  of  a  sewer 
system  and  Improvements  to  water  works 
contemplated.     Address  City  Clerk. 

Yorktown,  Tex.-»-Business  men  reported 
in  favor  of  Installing  a  septic  tank  sewer- 
age system  In  the  business  portion  of  the 
city. 

Halleyvllle,  Okla. — Election  to  be  held 
to  vote  on  constructing  a  sewerage  sys- 
tem.    Address  City  Clerk. 

Muskogee,  Okla. — Citizens  voted  $25,000 
bonds  for  constructing  sewers.  E.  F. 
Petersen,  Engr.,  City  Hall. 

Long  Beach,  Cal.  —  Council  adopted 
resolution  of  Intention  to  construct  a  30- 
in.  brick  storm  drain  In  Hill  Street. 

Los  Angeles,  Cal. — Contract  will  be  let 
in  about  six  months  by  Council  for  con- 
structing the  Florence  Avenue  sewer:  ap- 
proximately 16,000  lin.  ft.  30  to  42  in. 
brick-concrete  and  14,000  lin,  ft.  16  and 
20  In.  vitrl,  pipe  sewer  and  2500  lin.  ft.  10 
in.  c.  I.  force  main,  etc.  Homer  Hamlin, 
City  Engineer. 
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Richmond,  Cal.— H.  D.  Chapman,  City 
Engineer,  submitted  to  Council  plans  for 
storm  sewer,  6  ft.  diameter,  to  extend 
from  thie  northern  part  of  the  city  on 
Tenth  Street  to  the  Cutting  Canal;  cost 
$90,1)00. 

Richmond,  Cal.— City  Engineer  H.  D. 
Chapman  has  submitted  plans  for  storm 
water  and  drainage  systems  for  the  east 
side. 

Venice,  Cal. — City  Trustees  considering 
calling  an  election  to  vote  $50,000  bonds 
for  constructing  outfall  sewer. 

BIOS     DESIRED. 

New  Haven,  Conn. — Until  Feb.  25,  by  F. 
L.  Ford,  City  Engineer,  for  furnishing  for 
the  year  1916  vitr.  sewer  pipe,  granite 
catch    basin   stone,    sewer   castings,    etc. 

West  Chester,  Pa. — Until  Feb.  23,  bv 
Borough  Council  for  furnishing  material 
and  constructing  a  system  of  sanitary 
sewers,  terra  cotta,  in  Northeastern  Sec- 
tion of  West  Chester,  advertised  in  En- 
gineering Record.  N.  R.  Rambo,  Boro. 
Engr. 

Roanoke,  Va.— Until  Feb.  25,  bv  P.  H. 
Tuclter,  City  Clk.,  for  constructing  sani- 
tary sewers  and  storm  drains  in  Rorer, 
Patterson,  Norfolk  Avenues  and  other 
streets.     F.  L.  Gibboney,  City  Eng. 

Cleveland,  Ohio.— Until  Feb.  24,  by  A. 
R.  Callow,  Director  Public  Service,  for 
constructing  sewers  in  Darley  Avenue, 
Diana  Avenue,  Danbury  Avenue,  Edwin 
Court.  W.   110th  Street  and  other  streets. 

Ft.  Wayne,  I nd.— Until  March  9,  by  H. 
W.  Becker,  Clerk  Board  Public  Works,  for 
3426  ft.  of  24,  30,  36,  48  and  54  in.  pipe, 
brick  and  concrete  sewer  in  east  end  of 
city;  estimated  cost,  $26,000.  W.  W.  Chaf- 
fin,   Asst.    City   Engineer. 

VIncennes,  Ind. — See  "Hydraulic  and 
River  Improvements." 

Chrlsman,  III. — Until  March  1  by  Presi- 
dent Board  Local  Improvements  for  sew- 
ers, to  consist  of  9938  ft.  8  to  30  in.  Bids 
desired  on  concrete  pipe,  vitrified  pipe, 
shale  pipe  or  segment  block  pipe.  C.  P. 
Lycan,  Engr.,  Paris,  III. 

Randolph,  Wis.- Until  Feb.  28,  by  Vil- 
lage Trus.,  at  ofllce  of  State  Bank,  for 
constructing  sanitary  sewers  to  consist  of 
18,140  ft.  6  to  12-in.  vitr.  tile  pipe,  with 
manholes,  flushtanks  and  a  sewage  dis- 
posal plant,   etc. 

Sheboygan  Falls,  Wis. — Reported  de- 
sired until  April  1  for  constructing  2  miles 

8  to  15-in.  sewers  in  eight  streets.  F.  R. 
Kroeger,  City  Clk. 

Union,  Iowa. — Until  Feb.  24  by  H.  L. 
Cartwright.  Town  Clerk,  for  constructing 
sanitary  sewer  system. 

Billings,  Mont. — Until  about  April  4,  by 
E.  S.  Judd,  City  Clerk,  for  trunk  or 
public  sewer  along  Second  Avenue,  north 
about  9670  ft.,  18  to  54-ln.  concrete  and 
pipe  sewer,  costing  about  $66,350.  E.  M. 
Sneckenberger.  Engineer,  City  Hall. 

Tonkawa,  Okla. — Until  March  7,  by  E. 
H.  Stalnaker,  City  Clerk,  for  construct- 
ing sanitary  lateral  sewer  district  No.  4. 
Approximate  amount  of  work,  0  to  4  ft. 
cut,  65  ft.;  4  ft.  to  6  ft.  cut,  3695  ft.;  6  to 
12  ft.  cut,  100  ft.;  1900  ft.  8-in.  sewer  pipe 
and  5610  ft.  6-in.  sewer  pipe,  16  manholes, 

9  flush  tanks,  etc.  Benham  Engineering 
Company,  Engineers,  Colcord  Building, 
Oklahoma,  Okla. 

PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

Rochester,  N.  Y. — Following  are  three 
bids  opened  Feb.  2  by  Board  of  Contract 
and  Supply  for  furnishing  a  grit  exca- 
vator for  the  sewage  disposal  plant  In 
Irondequoit:  Rochester  Excavating  Ma- 
chinery Co.,  $12,719;  Sanitarlon  Corpora- 
tion. $16,500,  and  Seneca  Engineering  Co., 
$16,700. 

Minneapolis,  Minn. — The  lowest  bids 
opened  Jan.  31  by  Kossuth  E.  Alexander, 
City  Purchasing  Agent,  for  furnishing 
sewer  department  approximately  400,000 
vitr.  paving  blocks  or  500,000  vitr.  paving 
brick  for  sewer  construction  during  1916 
submitted  by  Landers,  Morrison  Christen- 
sen  Co.,  315  Library  Exchange,  at  $14.75 
per  M,  and  Hydraulic  Press  Brick  Co., 
211  South  Fourth  Street,  at  $14.50. 

♦Contract  awarded  Streator  Clay  Mfg. 
Co..  3032  Twenty-second  Avenue  "s.,  for 
furnishing  vitr.  clay  sewer  pipe  for  season 
1916.  This  company  submitted  lowest  bid 
for  the  vitr.  clay  segment  sewer  blocks 
for  the  season  of  1916,  but  no  action  has 
yet  been  taken  on  awarding  contract  for 
these  blocks. 

Houston,  Tex. — Houston  Construction 
Co..  Houston,  submitted  lowest  bid  Feb. 
1  for  constructing  the  Scott  Street  sewer 
of  reinforced  concrete  at  $17,1S9.  bidding 
$2.43  per  ft.  for  2375  lin.  ft.  36-in.  pipe 
4-6  ft.  deep,  $2.49  per  ft.  for  3025  lin.  ft. 
6  ft.  to  8  ft.  deep,  ahd  $2.52  per  lin.  ft. 
for  400  lin.  ft.  8  ft.  to  10  ft.  deep.  Next 
three  bidders:  F.  C.  Toumans  Construc- 
tion Co.,  Houston.  $18,364;  Freunrt  & 
Quay,  $19,519,   and  H.   C.   Gass,  $20,732. 

♦  Rogers,  Ark. — Contract  for  construct- 
ing sewage  disposal  plant  awarded  L.  H. 
Adam.son,  Rogers,  at  $11,115.  Next  three 
lowest  bidders:  D.  E.  Koch,  .Toplin,  Mo., 
$11,418;  Cardwell  Construction  Co..  Tex- 
arkana.  Ark.,  $11,512,  and  O'Neal  Con- 
struction Co.,  Leavenworth,  Kan.,  $13,900. 


Houston,  Tex.— Following  are  unit  figures  of  the  four  lowest  bids  opened  Feb.  7 
for  constructing  the  Second  Ward  storm  sewer  system  east  of  Milby  Street:  (a) 
Freund  &  Quay,  Houston,  $98,382;  (b)  Horton  &  Horton,  Houston,  $104,325;  (c)  H.  C. 
Gass,  Houston,  $105,157;  (d)  Lucius  Taylor,  $110,609. 

,        .                   .■  <a.J  (b)  (c)  (d) 

100  cu.  yd.  extra  excavating $1.00  $1.50  $1.00  $1.00 

200  ton-mile    hauling 0.30  0.30  0.30  0.25 

500  man-hour  extra  work  labor 0.30  0.30  0.40  0.30 

200  team-hour  extra  work  teams 0.70  0.70  0.75  0.70 

10  M  ft.  timber  in  foundations 30.00  30.00  30.00  23.00 

150  M  ft.  timber  ordered  left  in  trenches 20.00  18.00  15.00  18.00 

10  cu.  yd.  extra  Class  I  concrete 9.00  10.00  14.00  9.00 

10  cu.  yd.  extra  Class  II  concrete 10.00  15.00  15.00  10.00 

10  cu.  yd.  extra  Class  III  concrete 12.00  15.00  16.00  12.00 

10  cu.  yd.  extra  brick  masonry 15.00  16.00  12.00  12.60 

100  lb.   extra  castings 0.06  0.05  0.10  0.04 

100  lb.  extra  reinforcing  steel 0.06  0.10  0  20  0.04 

200  cu.   yd.   road  gravel 2.50  2.50  2.00  2.00 

100  cu.  yd.  road  shell 2.00  2.00  2.00  2.00 

9  standard  manholes,  Type  "A,"  each 50.00  40.00  45.00  50.00 

34  extra  depth  manholes.  Type  "A,"  per  ft 6.00  6.00  5.00  5.60 

20  standard  manholes.  Type  "B,"  each 55.00  60.00  60.00  50.00 

180  extra  depth  manholes.  Type  "B,"  per  ft 6.00  9.00  6.00  5.00 

70  supplying    and    setting    catchbasins.    Type    "A," 

each  30.00  30.00  25.00  27.50 

12  supplying  and  setting  standard  inlet,  Type  "B," 

each  30.00  24.00  35.00  23.50 

3  supplying  and  setting  standard  inlet.   Type  "C," 

each   60.00  65.00  70.00  62.50 

500  piling  untreated,  per  ft 1.50  0.50  0.50  0.45 

10  cu.  yd.  concrete,  1:2:4 12.00  15.00  16.00  10.00 

1  outfall,  complete,  as  shown  on  plan 1,790.00  3,500.00  3,600.00  1,950.00 

30  lin.  ft.  90-in.  pipe,  18-20  ft.  deep 17.60  16.50  16.50  16.25 

900  lin.  ft.  90-in.  pipe,  20-22  ft.  deep 18.35  16.75  17.30  17.00 

30  lin.  ft.  90-in.  pipe,  22-24  ft.  deep 19.50  17.50  18.00  17.00 

10  lin.  ft.  84-in.  pipe,  18-20  ft.  deep 16.50  15.00  15.00  15.00 

680  lin.  ft.  84-in.  pipe,  20-22  ft.  deep 17.40  15.50  16.60  16.50 

17  lin.  ft.  S4-in.  pipe,  22-24  ft.  deep 1S.50  16.50  16.30  16.50 

100  lin.  ft.  78-in.  pipe,     0-6     ft.  deep 9.50  9.00  8.70  13  00 

1,800  lin.  ft.  78-in.  pipe,     6-8     ft.  deep 9.50  9.60  9.60  13.00 

200  lin.  ft.  78-in.  pipe,     8-10  ft.  deep 11.50  10.00  10.20  13.50 

70  lin.  ft.  78-in.  pipe,  10-12  ft.  deep 12.00  10.40  10.90  14.00 

10  lin.  ft.  78-in.  pipe,  12-16  ft.  deep 15.00  12.50  12.20  14.50 

10  lin.  ft.  78-in.  pipe,  16-20  ft.  deep 17.00  13.50  13.50  15.00 

100  lin.  ft.  72-in.  pipe,  14-16  ft.  deep 12.00  10.75  10.90  13.00 

500  lin.  ft.  72-in.  pipe,  16-18  ft.  deep 12.50  11.35  11.60  13.50 

173  lin.  ft.  72-in.  pipe.  18-20  ft.  deep 13.00  12.10  12.20  14.00 

50  lin.  ft.  66-in.  pipe,  12-14  ft.  deep 8.50  9.00  9.10  9.00 

400  lin.  ft.  66-in.  pipe,  14-16  ft.  deep 9.00  9.50  9.75  10.00 

42  lin.  ft.  66-in.  pipe,  16-18  ft.  deep 10.00  10.50  10.30  11.00 

40  lin.  ft.  60-in.  pipe,  12-14  ft.  deep 7.50  7.50  8.00  7.50 

500  lin.  ft.  60-in.  pipe,  14-16  ft.  deep 7.50  8.00  8.50  7.50 

48  lin.  ft.  60-in.  pipe,  16-18  ft.  deep 8.50  8.75  9.00  7.50 

10  Un.  ft.  57-in.  pipe.  10-12  ft.  deep 7.00  6.50  7.10  6.75 

500  lin.  ft.  57-in.  pipe,  12-14  ft.  deep 7.00  7.00  7.40  7.00 

10  lin.  ft.  57-in.  pipe,  14-16  ft.  deep 8.00  7.75  8.10  7.00 

30  lin.  ft.  51-in.  pipe,     8-10  ft.  deep 6.50  6.50  5.80  5.25 

200  lin.  ft.  51-in.  pipe,  10-12  ft.  deep 7.00  5.65  6.50  5.50 

30  lin.  ft.  51-in.  pipe,  12-14  ft.  deep 7.00  6.50  6.60  6.50 

30  lin.  ft.  48-in.  pine.     8-10  ft.  deep 4.80  4.80  5.00  5.00 

200  lin.  ft.  48-in.  pipe,  10-12  ft.  deep 4.80  5.00  5.60  6.00 

30  lin.  ft.  48-in.  pipe,  12-14  ft.  deep 5.25  5.75  5.80  5.00 

100  lin.  ft.  36-in.  pipe,     8-10  ft.  deep 3.85  3.50  3.60  4.10 

400  lin.  ft.  36-in.  pipe,  10-12  ft.  deep 4.00  3.90  3.90  4.26 

300  lin.  ft.  36-in.  pipe,  12-14  ft.  deep 4.50  4.25  4.10  4.25 

92  lin.  ft.  36-in.  pipe,  14-16  ft.  deep 4.70  5.00  4.40  4.75 

20  lin.  ft.  36-in.  pipe,  16-20  ft.  deep 6.00  5.75  5.10  5.00 

50  lin.  ft.  33-in.  pipe,     8-10  ft.  deep 3.50  3.25  3.15  2.50 

200  lin.  ft.  33-in.  pipe,  10-12  ft.  deep 3.85  3.50  3.45  3.00 

10  lin.  ft.  33-in.  pipe,  12-14  ft.  deep 4.50  4.25  3.75  3.00 

200  lin.  ft.  30-in.  pipe,     6-8     ft.  deep 2.50  2.55  2.50  2.00 

500  lin.  ft.  30-in.  pipe,     8-10  ft.  deep 2.80  2.90  2.80  2.25 

253  lin.  ft.  30-ln.  pipe,  10-12  ft.  deep 3.10  3.20  3.10  2.75 

100  lin.  ft.  24-in.  pipe,     0-6     ft.  deep 2.35  2.35  2.50  2.20 

400  lin.  ft.  24-in.  pipe,     6-8     ft.  deep 2.40  2.50  2.80  2.40 

470  lin.  ft.  24-in.  pipe,     8-10  ft.  deep 2.60  2.95  3.00  2.50 

10  lin.  ft.  24-in.  Pipe,  10-12  ft.  deep 3.50  3.60  3.30  2.50 

100  lin.  ft.  18-ln.  D.  S.  vitr.  pipe,  0-6  ft.  deep 1.25  1.65  1.70  1.60 

100  lin.  ft.  18-in.  D.  S.  vitr.  pipe,  6-8  ft.  deep 1.50  1.80  1.90  1.75 

10  lin.  ft.  18-in.  D.  S.  vitr.  pipe,  8-10  ft.  deep 1.80  2.20  3.10  1.76 

1,000  lin.  ft.  15-in.  D.  S.  vitr.  pipe,  0-0  ft.  deep 1.00  1.15  1.35  1.18 

500  lin.  ft.  15-ln.  D.  S.  vitr.  pipe,  6-8  ft.  deep 1.25  1.25  1.50  1.65 

300  lin.  ft.  12-In.  D.  S.  vitr.  pipe.  0-6  ft.  deep 0.80  0.90  1.00  0.90 

200  lin.  ft.  12-in.  D.  S.  vitr.  pipe,  6-8  ft.  deep 0.90  1.05  1.10  1.00 

1  36-in.  pipe  1oint  in  manhole 5.00  10.00  7.00  3.50 

1  33-in.  pine  Joint  in  manhole 6.00  8.00  6.00  3.00 

1  30-in.  pipe  1olnt  in  manhole 5.00  6.00  5.00  2.50 

1  24-in.   pipe  Joint  in  manhole 3.00  5.00  4.00  2.00 

1  18-in.  pipe  loint  in  manhole 3.00  3.00  3.00  1.50 

1  15-in.  pipe  ioint  in  manhole.    2.00  2.00  2.20  1.00 

1  12-ln.   pipe  joint  in  manhole 2.00  1.50  1.50  1.00 

150  lin.  ft.  27-ln.  pipe,  12-14  ft.  deep 4.00  3.70  3.30  3.25 

410  lin.  ft.  27-in.  pipe,  10-12  ft.  deep 3.10  3.20  3.00  3.25 

240  lin.  ft.  27-in.  pipe,     8-10  ft.  deep 2.80  2.90  2.70  3.2F, 

60  lin.  ft.  27-in.  pipe,     6-8     ft.  deep 2.50  2.55  2.40  3.25 

260  lin.  ft.  54-in.  pipe,  12-14  ft.  deep 6.75  6.60  6.70  6.00 


-A-Los  Angeles,  Cal. — Contract  for  sewer 
in  Vine  Street  aw.nrded  J.  C.  Wukojevlch, 
Los  Angeles,  at  $19,400.  Next  three  low- 
est bidders:  Wattson  fk  Splcer,  $20,9S0; 
Peter  S.  Tomich,  $21,000,  and  John  Sutalo, 
$21,169. 


BRIDGES 


PROPOSED     WORK. 

Hartford.  Conn. — Election  to  be  held 
April  4  to  vote  on  constructing  reinforced 
concrete  bridge  on  nile  foundation  across 
Park  River;  cost  $18,000.  R.  N.  Clark, 
City  Engineer. 

Bayonne,  N.  J. — Plans  about  completed 
by  Central  of  New  Jersey  R.  R.  (J.  O. 
Osgood.  Ch.  Engr.,  New  York),  for  bridge 
to  be  constiucted  across  Newark  Bay  be- 
tween Bayonne  and  Elizahethport.  With- 
in a  month  plans  will  be  submitted  to 
War  Deriartment  at  Washington,  D.  C 
for  approval,  After  a  period  of  about 
6  months,  it  is  expected  to  let  contract  for 
constructing  bridge  which  is  to  be  rein- 
forced concrete,  have  four  tracks,  will  be 
24  feet  above  mean  high  tide  and  have  a 
draw  span.  Bridge  will  replace  present 
two  track  wooden  structure. 

Camden,  N.  J. — Board  of  FVeeholders 
has  petitioned  Governor  to  appoint  a  com- 


mission of  five  members  to  aid  In  the  pre- 
paring of  plans  for  a  bridge  from  Phila- 
delphia to  Camden  over  Delaware  River. 

Hollldaysburg,  Pa.  —  County  Commis- 
sioners propose  constructing  several  con- 
crete bridges,  and  will  let  contracts  as 
soon  as  plans  are  approved  at  Harrlsburg. 

McKees  Rocks,  Pa. — House  Committee 
on  Interstate  and  Foreign  Commerce  on 
Feb.  11  reported  favorably  on  authoriz- 
ing Allegheny  County  (Pittsburg  county 
seat)  to  construct  a  bridge  over  Ohio 
River  between  Woods  Run  and  McKees 
Rocks. 

Milton.  Pa. — U.  .S.  Senate  has  passed  a 
hill  authorizing  Ahamokin.  Sunbury  & 
Lewisburg  R.R.  Co.  and  the  Catawissa 
R.R.  tc  construct  a  bridge  between  Milton 
.and  West  Milton. 

MIMInqton,  Pa.  —  Commissioners  of 
Queen  Anne  and  Kent  Counties  will  con- 
struct a  concrete  bridge  over  Chester 
River  at  Millington. 

Pittsburgh.  Pa. — The  replacing  of  the 
Greenfield  Avenue  Bridge  with  a  con- 
crete structure  Is  under  consideration  by 
Council. 


Anderson,  8.  C. — A  bill  has  been  Intro- 
duced In  Legislature  authorizing  the 
Commissioners  of  Anderson  County  to 
spend  $16,000  toward  constructing  a  bridge 
across  Savannah  River  at  Browns  Ferry. 
The  bridge  is  to  be  constructed  between 
Anderson  County,  S.  C,  and  Hart  County, 
Ga.,  and  is  to  cost  complete  $32,000. 

Right,  Tenn. — Contract  will  be  let  about 
April  by  J.  M.  Yancey,  Right,  for  con- 
structing a  steel  and  concrete  bridge,  one 
45-ft.  span,  over  Morris  Chapel  and 
Adamsvllle   Road. 

Cleveland,  Ohio. — Council  referred  to 
Committee  on  Judiciary  a  resolution  to 
vote  April  25  on  issuing  $2,500,000  bonds 
for  erecting  a  convention  hall  and  $1,200,- 
000  bonds  for  converting  the  Superior 
Avenue  viaduct  into  a  span  to  connect 
with  St.  Clair  Avenue  after  completion  of 
new  high  level  bridge.  Robert  Hoffman. 
City  Engineering  Commissioner,  and  F.  H. 
Betz,  City  Architect,  City  Hall,  are  to 
prepare  plans. 

County  Commissioners  have  signed  the 
revised  plans  for  subway  approach  to 
Detroit-Superior  high  level  bridge.  The 
$500,000  subway  bonds  recently  sold  will 
have  to  be  readvertised  because  of  a 
technicality. 

The  plans  for  the  straightening  of  the 
Cuyahoga  River  and  for  constructing  the 
Lorain-Huron  high  level  bridge  are  under 
consideration  by  the  County  Commission- 
ers.    Address  County  Engineer. 

Columbus,     Ohio.- 
Sewage   Disposal." 


-See    "Sewerage    and 


Dayton,  Ohio. — Bridge  bonds  for  $15,000 
will  be  sold  March  2  by  Walter  H.  Aszling, 
County  Clerk. 

Hamilton,  Ohio.— Contract  soon  to  be  let 
by  County  Commissioners,  Hamilton,  for 
constructing  the  Columbia  Bridge.  Bids 
will  probably  be  asked  on  both  steel  and 
concrete  bridges.  Fred.  Hammerle,  Co. 
Engr. 

Youngstown,  Ohio. — Engineers  of  the 
Lake  Shore  R.R.  (G.  C.  Cleveland.  Ch. 
Engr.,  Cleveland)  are  preparing  detailed 
plans  for  the  proposed  East  Federal  Street 
viaduct  to  leplace  the  present  structure 
and  to  eliminate  the  Hlmrod  Avenue 
grade  crossing.  Cost  is  estimated  at 
$672,000.  Frank  Lillian,  City  Engineer,  is 
preparing  plans  for  the  approach  from 
Cedar  Street,  cost  of  which  is  to  be  borne 
jointly  by  the  city  and  the  street  railway 
company. 

Bridge  bonds  for  $17,000  will  be  sold 
Feb.  21.     J.  P.  Edwards,  City  Aud. 

Indianapolis,        Ind County        Council 

adopted  resolution  providing  for  Issue  of 
$100,000  bonds  for  constructing  bridge 
over  Fall  Creek. 

Richmond,  Ind. — County  Engineer  In- 
structed to  prepare  plans  for  a  concrete 
bridge  at  South  G  Street,  roughly  esti- 
mated to  cost  $175,000. 

Oakford,  III. — Contract  will  be  let  some 
time  this  spring  for  constructing  a  bridge 
across  Sangamon  River  at  Oakford.  Ad- 
dress H.  V.   Schoonover.  Bishop. 

Beloit,  Wis. — A  new  bridge  is  to  replace 
Central  Bridge  this  spring,  and  the  city 
engineering  department  has  completed 
soundings  in  the  river  bed  beneath  the 
bridge  and  a  survey  of  the  property  ad- 
joining. Plans  and  specifications  to  be 
submitted  with  bids.     Address  City  Clerk. 

Omro,  Wis. — County  Commissioners  at 
Oshkosh  and  State  Highway  Commission 
taking  steps  to  construct  a  bridge,  prob- 
ably of  the  bascule  type,  across  Fox  River 
and  an  island  in  the  river  in  this  town. 
M.  W.  Torkclson,  Bridge  Engineer  Wis- 
consin Highway  Commission,  Madison. 

Kansas  City,  Kan.— The  bridge  over 
Kaw  River  at  Ohio  Avenue  to  be  recon- 
structed by  the  Kansas  City  Street  Ry., 
Kansas  City.  Mo.,  is  to  be  a  through  riv- 
eted truss  bridge,  have  one  400-ft.  and  one 
216-ft.  span;  superstructure  of  steel,  esti- 
mated cost  $140,000,  and  foundation  of 
concrete,  estimated  cost  $60,000;  Ameri- 
can Bridge  Co.  has  contract  for  steel 
spans.  Substructure  work  consists  in  re- 
modeling one  abutment,  removing  two 
piers  and  one  abutment,  and  building  two 
piers  and  one  abutment.  Waddell  &  Son, 
Engineers,  Kansas  City,  Mo. 

Omaha,  Neb. — Citv  Commission  has 
directed  the  Missouri  Pacific  R.R.  Co.(S.  L. 
Wonson,  Bridge  Engr..  St.  Louis,  Mo.)  to 
build  the  Dodge  Street  viaduct  at  a  cost 
of  about  $85,000. 

Reported  Union  Pacific  R.R.  (R.  I.  Hunt- 
ley, Ch.  Engr.,  Omaha)  intends  construct- 
ing a  new  double-track  bridge  in  this  city 
to  have  13  spans,  two  of  them  to  be  246  ft. 
long,  and  other  spans  range  down  to  50  ft. 

Superior,  Mont. — Election  Is  to  be  held 
in  March  in  the  county  to  vote  on  con- 
structing two  225-ft.  span  steel  bridges,  to 
cost  $28,500;  also  on  a  140  and  175-ft.  steel 
bridge  costing  $18,500.  Contract  wljl  be 
let  in  April  if  election  carries.  Ray  B. 
Leib,  County  Surveyor. 


Pittsburgh,  Pa. — See  "Private  Build- 
ings." 

Cumberland.  Md. — Election  to  be  held 
March  27  to  vote  bonds  for  constructing 
bridges.    James  T.  Gaffney,  City  Engr. 


Houston,      Tex.  —  See 
Roads." 


"Paving      and 


Perry,  Okla.— All  bids  opened  Feb.  7  for 
ponstructing  four  bridges  and  two  culverts 
have  been  rejected  by  County  Commis- 
sioners.    W.  T.  Farls,  County  Clerk. 
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Seattle,  Wash. — County  Commissioners 
propose  opening  bids  Keb.  21  for  con- 
structing two  steel  bridges,  one  at  Fall 
City,  294  ft.  span,  cost  J37,000.  and  one  at 
Strossel.  209  ft.  span,  cost  jlS.OOO.  both 
on  concrete  piers.  Concrete  arch  bridge 
and  wharf  and  dock  worit  also  are  con- 
templated. Charles  D.  Galley,  Bridge  En- 
gineer: A.  P.  i:>enton.  County  Engineer. 

Washington. — Contract  to  be  let  early  in 
March  by  State  Highway  Commission, 
Olympia,  for  constructing  the  "S"  shaped 
reinforced  concrete  bridge  at  Xisqually  to 
replace  present  wooden  bridge.  William 
R.  Roy.  State  Highway  Commissioner, 
Olympia. 

Portland,  Ore. — Reported  contract  soon 
to  be  let  by  County  Commissioners  (John 
B.  Coffey,  Clerk)  for  constructing  seven 
reinforced  concrete  bridges  as  follows; 
Four  viaducts  between  L.innton  and 
county  line,  average  length  200  ft.;  one 
concrete  arch,  80-ft.  span,  on  Base  Line 
extension,  overhead  crossing  on  Capitol 
Highway  at  Multonomah  Station  over  Ore- 

gon  Electric  Line;  one  under  crossing  of 
regon -Washington  R.K.  &  Navigation 
Co.'s  line  on  Greshara-Falrvlew  Road,  to 
have  concrete  abutments  and  filler  and 
steel  girders,  to  Include  14.000  yd.  excav. 
John  B.  Yeon,  County  Roadmaster,  pre- 
paring plans. 

Portland,  Ore. — The  viaduct  talked  of 
between  Vancouver  and  Williams  Avenues 
will  probably  not  be  constructed  for  a 
year  or  more.  The  Council  has  only  been 
petitioned  to  construct  this  viaduct,  and 
many  preliminary  steps  have  to  be  taken 
before  construction  can  begin.  George  S. 
E^dmondstone,  Chief  Engineer,  Design  & 
Construction,  Department  of  Public 
Works. 

San  Olego,  Cat. — About  $g,O00  will  be 
required  to  replace  bridges  in  the  city,  ex- 
clusive of  the  125,000  concrete  bridge 
across  Mission  Creek,  according  to  esti- 
mate of  City  Manager. 

San  Diego,  Cal. — San  Diego  &  Arizona 
Ry.  Co.  (B.  J.  Kallright.  Ch.  Engr.)  will 
this  month  rebuild  about  800  ft.  of 
bridges  and  a  mile  of  track  on  the  line  to 
Tia  Juana.  Mexico. 

Santa  Ana,  Cal. — Board  of  Supervisors 
contemplates  calling  an  election  May  1  to 
vote  $175,000  bonds  for  erecting  exten- 
sions to  reinforced  concrete  bridges. 


BIOS     OESIRED. 

New  London,  Conn. — By  New  York,  New- 
Haven  and  Hartford  R.  R.  (Edw.  Gagel, 
Chief  Engineer.  New  Haven),  according  to 
offlcial  information,  about  Feb.  24,  for 
constructing  the  bridge  over  Thames 
River  at  New  London. 

Newark,  N.  J.— Until  Feb.  24,  by  Com- 
mittee on  Roads,  Assessments  and  Speed- 
way of  the  Board  Chosen  J'reeholders 
(William  Cardwell,  Chairman),  desired 
separately  for  the  following  work:  Exten- 
sion of  culvert  in  South  Orange  Avenue. 
Village  of  South  Orange:  extension  to 
Morris  Turnpike,  Millbum  Township,  and 
reconstructing  bridge  superstructure  over 
Deepavaal  Brook  on  Fairfield  Road,  Cald- 
well Township. 

Paterson,  N.  J. — Until  March  1.  by 
Board  Chosen  Freeholders  (George  W. 
Botbyl,  Clerk),  for  extending  and  widen- 
ing Bridges  Nos.  54  and  63  on  Paterson 
and  Hamburg  Turnpike,  between  Butler 
and  Charlottesburg.  Also  for  a  10-ton 
steam   macadam  road   roller. 

Georgetown.  Del. — Reported  desired  un- 
til Mar.  7,  by  Morgan  T.  Gum,  County 
Road  Engineer,  for  constructing  bridge 
at  Poplar  Street,  Laurel,  a  one-span 
movable  type  on  concrete  piers  on  pile 
foundation,  with  110-ft.  drawbridge. 

Washington,  Va.— Until  Feb.  23,  by 
County  Clerk,  Washington,  for  reinforced 
concrete  bridge  63  ft.  long,  11  miles  from 
Front  Royal,  also  separate  bids,  same 
time  and  place,  for  a  reinforced  concrete 
bridge,  12  miles  from  Front  Royal,  46  ft. 
long. 

Hlnton,  W.  Va Until  Feb.  25  (exten- 
sion of  aate)  by  County  Court  at  Hinton, 
for  constructing  bridge  over  Greenbrier 
River  near  Hinton.  R.  P.  Davis,  Engr., 
State  Road   Bureau,  Morgantown. 

Wheeling,  W.  Va.— Until  Feb.  23.  at 
U.  S.  Engrs  office.  Wheeling,  for  furnish- 
ing and  delivering  structural  steel,  etc. 
(aerviee  bridge,  trestle,  etc.),  for  Dams 
Nos.  14,  16  and  17,'  Ohio  River. 

Athens,  Ga. — Until  Feb.  28,  by  Commis- 
sioners Koads  and  itevenues  and  W.  J. 
Tidwell,  Ordinary,  for  constructing  rein- 
forced concrete  pier,  raising  the  existing 
119  ft.  steel  span,  placing  concrete  caps 
on  piers,  repairing  and  erecting  a  119-ft. 
steel  span,  painting,  placing  joists  on 
floors,  etc.  Also  for  Flowery  Branch 
River  Bridge  approach.  135  ft.  long,  a  16- 
ft.  concrete  pier  at  end  of  approach. 
Searcy  B.  Slack.  Engr.  Good  Roads  Dept., 
University  of  Ga.,  Athens. 

Jacksonville,  Fla.— Until  Feb.  28.  by 
Committee  Public  Works  of  Board  Bond 
Trus.  (.S.  C.  Harrison,  Jr.,  Chmn.)  for 
constructing  reinforced  concrete  bridge 
over  Hogan'g  Creek  at  Eagle  Street. 

West  Palm  Beach,  Fla.— Until  Mar.  7. 
by  Board  County  Commissioners  (Geo.  O. 
Butler,  Clk.)  for  furnishing  material  and 
constructing  a  bridge  across  the  St.  Lucie 
River  at  Stuart. 


Dayton,  Ohio. — Until  March  15  by  Di- 
rector Public  Service  for  constructing 
concrete  arch  bridges  over  Mad  and  Miami 
Rivers,  one  at  Webster  Street  and  one 
at  Keowee  Street,  both  over  Mad  River 
and  one  at  Fifth  Street  over  Miami  River, 
advertised  in  Engineering  Reord.  Har- 
rington. Howard  &  Ash,  Engineers,  Kan- 
sas City,   Mo. 

Hamilton,  Ohio. — Until  March  11  by 
County  Commissioners  for  constructing 
bridges  and  culverts  to  cost  $128,000.  F. 
Hemmerle,   County  Surveyor. 

Columbus,  Ind. — Until  about  Mar  1,  by 
County  Commissioners,  for  constructing 
a  three-span  concrete  bridge  across  Hair 
Creek,  to  cost  $20,000.  Lloyd  Rogers, 
County  Surveyor. 

Indiana. — By  County  Commissioners  for 
constructing  bridges  as  follows: 

Feb.    23; 

Indianapolis,  for  constructing  steel  plate 
girder  bridge  on  National  Road  over  Lick 
Creek.     Leo  K.   Fesler,   Co.  Aud. 

March    S; 

Winchester,  for  constructing  28  bridges. 
Charles  E.  Tllson,   Co.  Aud. 

Decatur,  for  constructing  bridges  and 
approaches.     T.   H.  Baltzell,   Co.  Aud. 

Bluffton,  for  constructing  35  bridges,  re- 
taining walls  and  bridge  repairs.  C.  T. 
Kain,  Co.  Aud. 

Rockford,  III.— Until  Feb.  21.  by  A.  R. 
Carter,  Supt.  of  Highways,  Rockford,  for 
constructing  a  concrete  bridge  between 
Winnebago  and  Ogle  Counties;  estimated 
cost,  $12,000. 

Oshkosh,  Wis. — Reported  desired  until 
Feb.  23,  by  Jas.  Binning.  Co.  Aud.,  for 
constructing  bridges  as  follows;  Two  35-ft. 
spans  reinforced  concrete  girder  bridgas, 
20-ft.  roadways,  and  24-ft.  span  bridge 
and   one   35-ft.   span. 

Fort     Dodge,  Iowa. — Reported     desired 

until    March    6,  by    J.    L.    Hanrahan,    Co. 

Aud..    for   road  and   bridge   work   for   the 
year   1S16. 

Mt.  Pleasant,  la.— Until  Feb.  21.  by 
County  Auditor,  for  S3  concrete  bridges 
and  culverts.  Total  cost,  $45,000.  C.  Ss. 
Smith,  Co.  Engr. 

Nevada,  Iowa. — Reported  desired  until 
March  2,  by  F.  E.  King,  Co.  Aud.,  for 
114  reinforced  concrete  bridges  and  cul- 
verts and  one  steel  bridge  with  concrete 
floor. 

Red  Oak,  la. — Until  March  9  by  Peter 
Ostrom,  County  Auditor,  for  construct- 
ing pipe  culverts  about  4830  lln.  ft.,  12  to 
48  in.  Bids  on  corrugated,  reinforced  con- 
crete, boiler  iron  and  i.i.,  both  C.  L.  and 
L.  C.  L.,  will  also  be  considered.  C.  D. 
Forsbeck,    County   Engineer. 

Bralnerd,  Minn. — Reported  desired  until 
March  7,  for  iron  and  steel  culverts  dur- 
ing the  year  1916.  Also  repairing  bridge 
over  Mississippi.  C.  W.  Mahlum,  Co. 
.\ud. 

Ivanhoe,  Minn. — See  "Paving  and 
Roads." 

Kansas  City,  Kan.— Until  March  6  by  F. 
M.  Holcomb,  County  Clerk,  Kansas  City, 
for  constructing:  the  Kansas  River  (jen- 
Iral  Avenue  Bridge  and  approaches,  ad- 
vertised in  Engineering  Record.  Har- 
rington, Howard  &  Asli,  Engineers,  Kan- 
sas City. 

Nelson,  Neb. — Reported  desired  until 
March  8,  by  E.  P.  Hedgcock,  County  Clk., 
for  constructing  and  repairing  all  bridges 
for  year  1916. 

Nebraska. — lieported  desired  by  County 
Commissioners  as  follows  for  constructing 
bridges; 

March  1: 

At  Kushville,  for  bridge  construction 
during  year  1916.  Mand.  E.  Gillespie, 
County  Cleik. 

At  Columbus,  for  bridge  construction 
during  year  1916.  John  Graf,  County 
Clerk. 

March  10: 

At  Butte,  for  bridge  over  Niobrara 
River,  170-ft.  span,  16-ft.  roadway.  S.  A. 
Richardson,  Co.   Clk. 


Wayne,  Neb. — Until  March  17.  by 
Charles  W.  Reynolds,  Co.  Clk.,  for  con- 
structing bridges  as  follows:  60-ft.  steel 
span,  township  26,  30-ft.  girder  township 
27,  22-ft.  I-beam,  township  25;  also  for 
repairs  to  all  bridges  as  ordered  by  County 
Commissioners   for  year   1916. 

Grand  Forks,  N.  D.— Reported  desired 
until  March  7,  for  constructing  steel  and 
concrete  bridge  during  the  year  1916. 
Jos.   Ingram,   Co.   Engr. 

Wahpeton,  N.  D.— Until  March  2  by 
Commissioners  of  Richland  and  Wilkin 
Counties  for  constructing  a  steel  bridge 
across  Boise  de  Sioux  River,  separate 
bids  on  concrete  and  wood  tloor.  F.  A. 
Burton,  County  Auditor,  Wahpeton. 

Casper,  Wyo. — Reported  desired  until 
March  7,  by  Frank  H.  Sawyer,  Co.  Clk., 
for  two  34 -ft.  spans  with  concrete  piers. 

Newport,  Wash. — Until  March  6  (read- 
vertisement)  by  H.  A.  Sewell,  County 
Engineer,  for  constructing  the  substruc- 
ture of  the  bridge  over  Pend  d'  Orielle 
River. 

Brantford,  Ont. — Reported  desired  until 
Feb.  26.  by  Township  Clerk.  County  Build- 
ing, Brantford,  for  reinforced  concrete 
abutments  and  steel  superstructure  for 
Fonger  and  Barton  bridges.  Allan  Mair 
Jackson,  Township  Engr..  Temple  Build- 
ing,  Brantford. 


PRICES     AND     LETTINGS. 
irindicates  award  of  contract. 

V^Cedar  Grove,  N.  J. — Contract  awarded 
by  Erie  R.  R.  (R.  C.  Falconer,  Asst.  Chief 
Engineer,  New  York.  N.  Y.).  for  con- 
structing bridges  at  Cedar  Grove  and 
Essex  Falls,  N.  J.,  to  H.  J.  Collier  Com- 
pany, Fort  Wayne. 

A^WIIIiamson,  W.  Va. — Contract  awarded 
Virginia  Bridge  &  Iron  Company,  Roa- 
noke, Va.,  as  follows,  for  constructing 
bridge  over  Tug  Fork  of  Big  Sandy  River, 
between  West  Virginia  and  Kentucky 
(bids  opened  Feb.  5):  Superstructure  3- 
in.  oak  floor,  at  $12,249:  substructure 
above  low  water  level,  $7,131;  substructure 
below  low  water  level,  cost,  plus  15  pei 
cent.  Redman  Wiky,  Bridge  Engineer, 
Department  of  Public  Works  of  Kentucky, 
Frankfort,   Ky. 

'A^Milwaukee,  Wis.  —  Contract  awarded 
Stein  Construction  Co.,  Medford.  Wis.,  at 
«25.970.  for  constructing  a  bridge  across 
Milwaukee  River  at  Silver  Spring  Road 
(bids  opened  Feb.  7).  Louis  G.  Widule, 
County  Clerk. 

■A^McCook,  Neb. — Contract  awarded 
Standard  Bridge  Company,  Omaha,  Neb.. 
for  constructing  steel  and  wooden  bridges 
during  year  1916  (bids  opened  Feb.  8) 
C.  K.  Dutcher,  County  Clerk. 

*York,  Neb. — Contract  for  constructing 
steel  and  concrete  bridges  during  1916 
awarded  Western  Bridge  &  Construction 
Co..  Omaha  (bids  opened  Feb.  9).  A.  H. 
Beck,   County   Clerk. 

Newport,  Wash. — Lowest  three  bids 
opened  Feb.  8  by  County  Commissioners 
for  constructing  the  suspension  bridge 
over  Pend  d'  Orielle  River  were;  Security 
Bridge  Co.,  Lewlston,  Idaho,  $26,575; 
Portland  Bridge  Co.,  Portland,  Ore.,  $27,- 
509,  and  Illinois  Steel  Bridge  Co.,  Spo- 
kane, Wash.,  $27,900.  All  bids  rejected. 
See  "Bids  Desired."  H.  A.  Sewell, 
County  Engineer. 

'A^Santa  Barbara,  Cal.  —  Contract 
awarded  Dominquez  &  Walters,  Santa 
Barbara,  for  constructing  a  concrete 
bridge  across  Gaviota  Creek,  near  Sheeps 
Camp,  at  ^6,845. 

♦Ventura,  Cal. — Contract  awarded  C.  H. 
Hudson,  Trust  &  Savings  Building.  Ixjs 
Angeles,  for  50,719  cu.  yd.  unclassilieil 
earth  and  rock  excav.,  706  ft.  18  to  48-ln, 
corrugated  iron  pipe,  1200  lb.  steel,  11,950 
ft.  lumber  for  bridges,  etc.,  on  Sections 
A  and  B,  on  Matilija  Canyon  Road,  at 
$24,609. 


PAVING  AND  ROADS 


♦  Dallas,  Tex. — Following  are  detail  bids  of  four  lowest  bids  opened  Feb.  3  by 
J.  F.  Witt,  County  Engineer,  for  constructing  the  Coinmerce  Street  Viaduct:  (a) 
Gilsonite  Construction  Co.,  St.  Louis,  Mo.,  and  Dallas,  $100,000  (awarded  contract); 
(b)  Omaha  Structural  Steel  Co.,  Omaha,  Neb.,  $114,000;  (c)  O'Hagan  &  Lake,  Chicago, 
111.,  $121,780;  (d)  Hickey  Brothers,  St.  Louis,  Mo.,  $124,591 

Section  "A"  Concrete:                                    '(a)  (b)            (c)            (d) 

710  cu.  yd.  concrete  pier  bases $5.39  $6.00         $3.98         $4.45 

1,750  cu.  .vd.  concrete  pier  shafts,  etc 5.50  7.00           6.10           7.00 

950  cu.  yd.  concrete  encasing  river  piers 5.50  6.80           5.30           5.25 

690  cu.  yd.  concrete  girders,  beams,  etc 7.10  9.90          10.90            9.40 

595  cu.  yd.  concrete  floor  slabs,  etc 7.10  8.00          10.90            9.40 

11,736  ft.   concrete  sidewalks 0.04  0.095          0.25            0.20 

1,980  ft.  concrete  hand  rail,  etc 3.35  1.50            150            1.50 

7,140  ft.    concrete   piling 1.00  1.00            1.50            1.20 

2,000  ft.  timber  piling 0.35  0.55           0.45           0.60 

740  cu.  yd.  excav.  river  piers 1.75  4.00           3.50           1.50 

3,200  cu.  yd.  excav.  all  piers  and  abutments 0.75  1.00           1.25           0.75 

1,500  cu.  yd.  backflUIng  piers  and  abutments 0.20  0.50           0.25           0.20 

388,000  1b.    steel   reinforcing 0.04  0.036         0.0375        0.0376 

5,000  lb.  cast-steel  expansion  pis 0.0975  0.05            0.12            0.10 

5,000  lb.  cast-iron  drains  and  guards 0.075  0.04            0.05            0.06 

400  ft.  removal  timber  approach 1 50.00  400.00       200.00       300.00 

Section  "B"  Steel: 

8.50.000  lb.  structural  steel,  3  spans 0.05  0.0495       0.0605        0.063 

9,000  cast-steel  bearings 0.08  0.05            0.12            0.10 

82  cu.  yd.  concrete  top  of  piers 5.50  10.00           6.00         10.00 

7,.5O0  lb.  reinforcing  steel  piers 0.04  0.036          0.04            0.04 

Removal  old  steel  spans 810.00  900.00     2,200.00    2,000.00 


PROPOSED     WORK. 

Batavia,  N.  Y. — Council  considering  the 
pavmg  of  Oak  Street  with  bituminous 
macadam  at  a  total  cost  of  $21,000,  the 
state  to  pay  $9,000  and  the  city  $12,000. 

Newark,  N.  Y. — Reported  an  election 
will  be  held  in  March  to  vote  on  continu- 
ing the  brick  paving  on  N.  Main  Street: 
probable  cost  $10,000.  Address  Village 
Clerk. 

Paterson,  N.  J. — Board  of  Finance  has 
provided  for  improvements,  including  $30.- 
000  for  sewers,  $30,000  for  sidewalks  and 
$25,000  for  macadam  roads.  Address 
Mayor. 

Woodbury,  N.  J. — Council  has  authorized 
issue  of  $25,000  bonds  for  street  improve- 
ments. 

New  Castle,  Pa. — Construction  of  roads 
in   county   is   reported   contemplated;    cost 

*400,000. 

Reading,  Pa. — City  Commission  has  de- 
cided to  Issue  $150,000  bonds,  of  which 
$100,000  will  be  spent  for  street  improve- 
ments. 

South  Bethlehem,  Pa. — City  will  issue 
$175,000  bonds  for  street  improvements 
and  for  purchase  of  motor-driven  Are  ap- 
paratus. 

Annapolis,  Md. — Chief  Engineer  Shirley 
of  the  Maryland  Highway  Department  and 
the  Governor  are  considering  a  large  road 
loan. 

Covington,  Va. — Citizens  of  county  will 
probably  vote  on  issue  of  $200,000  bonds 
lor  road  improvements. 

Fayettevllle,  W.  Va. — County  intends 
paving  about  12  to  14  miles  of  road  this 
year  at  a  cost  of  $250,000.  Address 
County  Clerk. 

KIngwood,  W.  Va. — Paving  bonds  for 
$280,000  for  Portland  Dist.  and  $164,000  for 
Kingwood  Dist.  will  be  sold  Mar.  7  by 
County  Court  (E.  C.  Everly,  Clk.). 

County  Court  of  Preston  County  has 
authorized  an  election  Feb.  26  in  Lyen 
District  to  vote  $200,000  bonds  for  building 
improved  roads.  Portland  and  Kingwood 
Districts,  adjoining,  have  issued  $464,000 
bonds  to  build  concrete  roads. 

Wellsburg,  W.  Va.  —  An  election  will 
probably  be  held  in  the  county  to  vote 
$600,000  bonds  for  road  improvements. 
Address  County  Clerk. 

Shelby,  N,  C— Citizens  Feb.  12  voted 
$20,000  road  improvement  bonds.  J.  J. 
Lattimore,    Recorder  of   District. 

Amerlcus,  Ga. — Election  will  be  held 
in  city  on  March  15  to  vote  $30,000  bond 
issue,  for  street   improvements. 

Clearwater,  Fla. — State  Supreme  Court 
declared  valid  the  $715,000  bond  issue  re- 
icntly  voted  by  Pinellas  County. 

Sebrlng,  Fla. — Ridgewood  Drive  and 
Commerce  Avenue  are  to  be  paved  at  a 
cost  of  $50,000.  Bonds  being  sold  but 
nothing  very  definite  decided  upon.  George 
H.   Bagelty,   City  Clerk. 

St.  Petersburg,  Fla. — Brick  Road  bonds 
amounting  to  $715,000  will  be  sold  March  7 
bv  County  Commissioners.  Contract  for 
this  work  has  been  awarded  to  Edwards 
Construction  Co. 

Tallahassee,  Fla.  —  Paving  bonds  for 
$100,000  will  be  sold  Feb.  21  by  County 
Commissioners  (O.  C.  Van  Brunt,  Clk.). 

Birmingham,  Ala.  —  City  Commission 
Feb.  8  instructed  the  City  Engineer  to 
draw  ordinances  for  piiving  with  perma- 
nent pavement  on  portions  of  Seventh 
Avenue,  Thirty-first  Street  and  Avenue  G: 
estimated  cost  $20,000;  also  adopted  ordi- 
nances providing  for  paving  with  asphalt 
and  asplialtic  concrete  portions  of  Twenty- 
second  Street  and  Arlington  and  Fifteenth 
Avenues:  cost  $10,000.  Julian  Kendrick, 
City  Engineer. 

Mobile,  Ala.— Harry  L.  Fisher,  County 
Engineer  of  Mobile  County,  authorized  to 
make  investigations  and  report  to  Board 
of  Revenue  and  Road  Commissioners  of 
Mobile  County  on  the  Mobile-Baldwin 
Highway.  The  road  is  to  be  built  between 
Mobile  and  Baldwin  Counties  and  the 
Commissioners  of  Mobile  County  have 
pledged  $60,000  toward  the  construction  of 
this  road  in  Mobile  County  and  Baldwin 
County  contemplates  issuing  bonds  for 
their  share  of  the  construction. 

Chattanooga,  Tenn. — Paving  bonds  for 
$18,917  will  be  sold  Feb.  26  by  Jesse  M. 
Littleton.  Mayor. 

Clinton,  Tenn. — Anderson  County  has 
Issued  $425,000  for  highway  Improve- 
ments. 

Greenville,  Tenn. — County  Court  has 
appropriated  $100,000  for  completing  pike 
roads. 

Huntsvllle,  Tenn. — Citizens  of  Floyd 
District,  Scott  County,  will  on  Apr.  25 
vote  on  issue  of  $43,800  bonds  for  road 
improvements. 

Sneedvllle,  Tenn. — Election  to  be  held  in 
April  at  the  County  Court  to  vote  $190,000 
bonds— $150,000  for  pikes  and  $40,000  for 
bridges  over  Clinch  River. 
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fj?n9>?m  K     '^^^•~^i'""'y  FJ^  y.°J:^  -*^I"""  Racine,  Wis.— Douglas  and  Mound  Ave-  VIsalla,  C«l.— Contract  will  be  let  about  Chicaao  Junction,  Ohio.— UntU  March  7 

c:,?i^,'.o,  >    ^     issue  for  road  building.  nues  are  to  be  paved  at  a  cost  of  about  March  15  for  25,000  sq.  yds.  of  paving,  In-  by  K.  K.  McMorris.  Corporation  Clerk,  for 

burveys.    plans   and   estimates   prepared  $45,000.    Address  City  Clerk.  eluding   East,    Oak   and   Church   Streets.,  grading,   curbing  and   paving   with   brick, 

or  s  miles  of  gravel  road  in  Union  County,  5.in.    concrete    base    and    H4-ln.    Topeka  concrete,    asphalt    or   other    suitable    ma- 

aorganneld.  to  Boxville  Road.    Norman  R.  Sioux   City,    Iowa.— Contract  soon  to  be  surface.      L.    E.    McCabe,    City   Engineer,  terlal    portions    of    Maple    and    Woodbine 

orcutt,  i^ngwieer,  .Morganfleld.  let  by  Council  for  paving  Leeds  Highway  .Streets,  about  14,000  sq.  yd. 

and   Twenty-seventh    Street,   a    feeder   to  Idaho    Falls,    Idaho.— Bonneville   County  ri«,.i-n.n      <-.i.i»      Tt„.ii     tt.k      m      h« 

Akron,     Ohio.— About     $271,000    will     be  '^e    highway.      City    Engineer    authorized  Roads    Assoc,    organized   to    construct   cc-  f.Jl'"i„=  ^    'uJ^^k^T^oJ^    r,i,.^?«-    c:,.»,iii 

spent   by    Summit   County    for   construct-  \°  prepare  the  plans  and  schedule  for  the  ment  or  macadam  roadway  13  miles  from  H"„r,'*f    f„-,  ^„„*r°5  Vi„i   a.°L.    iiiVh 

ing  County  roads.  ^--».-   .-•           _,....           .  .                                      .. 


Canton,  Ohio.— Paving  bonds  for  $24,700 
will  be  sold  Feb.  28  by  Samuel  E.  Barr, 
City  Aud. 

Chlllicothe.  Ohio. — Council  has  referred 
to  Service  Committee  estimates  for  pav- 
ing as  follows:  Webster  Avenue,  brick  on 
concrete  foundation.  $17,414;  on  rolled 
stone    foundation,    $15,128;    crushed    mac- 


Broken-Kettle  Highway,   which  Is  to  cost    city  north  to  county  line  through  Madison  Et'7J'=fij2'^  'J^PT  «"n?  X,    f„i  .  ,..H;,.rf«H 

90,000.                                                                       Tountv      Otto  F    Mcrutchpon    I'resldent  Wood  block,  about  8500  BO.  yd. ;  estimated 

i-ouniy.     uuo  tL.  Mccuicneon.   i  resiaeni.  ^.^^^    $24,270.     l-Yank  S.  Krug,  City  Engl- 

Albert  Lea,  Minn.— It  Is  proposed  to  pave        Orofino,    Idaho. — City   Council   will   con 


about    35,000    sq.    yd.    on    Broadway    and  struct   four   blocks   of   conrete   pavements 

Newton    Street    on    concrete    foundation,  and    sli 

material  not  yet  decided   upon.     W.   Bar-  $12,000. 
neck.  City  Engineer. 


Abilene,    Kan. — Dickinson    County    will  Fay  Hardesty  for  constructing  thirty-nine 

,    ...„_      improve    about    171    miles    of    road    this  street   crossings   and    forty-six    blocks   of 

adam    roadway,    $12,386:    four   squares    of    spring;  about  10  per  cent  will  be  gravel,  cement  sidewalks;  cost  $28,000. 
Bridge    Street,    brick    on    concrete    base,     about   three   miles   concrete,   and   the   re- 

.,~,,o. .    ,           mainder    graded    earth;    $20,000    available  Niagara     Falls,     Ont. — Welland     County 

for    bridges    and    road    improvements    for  Council   has   designated   roads   to   be   built 


neer. 

Mt.    Gllead,    O. — Reported   desired   until 
and    sidewalks   in    business   district;    cost     Feb.  25   by   (J.   O.    Higgins,   Co.   Aud.,   for 

improving  3   miles  of  Fayo-Slpe  Road,  6 

miles  of   Beech   Grove   Road   and   2  miles 
RIgby,  Idaho.— Plans  being  prepared  by     Taylor-Wreen  Road. 


J17.14S:  creosote'!  wood  block,  $37,986.     M. 
U.  Shuitt,  City  Engineer. 


Columbus,    Ohio. — See 
Sewage  Disposal." 


"Sewerage    and 


the  year. 


on  the  county  system  this  year  at  an  esti- 
mated cost  of  $101,000. 


Hastings,    Neb. — Paving  bonds   amount- 
ing   to    $50,000    have    been    sold.      Address 
East    Liverpool,   Ohio. — State   has  given     City  Clerk. 
Columbiana   County   $27,000 — $17,000   to   be 

used  for  the  inter-county  road  improve-  Mandan,  N.  D.  —  City  Commissioners 
menis  and  $10,000  for  main  market  road  passed  resolutions  to  pave  portions  of  Sec- 
Improvements,  ond   Avenue   N.    E.,    Third    Avenue   N.    E.,  .    _   _.    _— „ 

Fourth  Avenue  N.  E.,  Sixth  Avenue  N.  W.     cement  sidewalks  for  the  year  1916. 
Lakewood,  O.— Paving  bonds  for  $13,090     »»''  first  Street.    Address  City  Auditor, 
will  be  sold  March  6  by  B.  M.  Cook,  Dlr.  .\bout   XOMO   sq.    yds.    of   paving  are   to 

of  Finance.  be  laid.     Thomas  J.  Lough,  County  Engi- 

neer. 


BIDS     DESIRED. 

New    Haven,    Conn. — Until   Feb.    25,    by 
F.  L.  Ford,  City  Engineer,  for  constructing 


Columbus,  Ind. — Until  about  Mar.  1,  by 
County  Commissioners,  for  constructing 
a  tarvla  macadam  road  to  county  hos- 
pital, to  cost  $10,000.  Lloyd  Rogers,  Co. 
.Surveyor. 

Goshen,  Ind. — Until  about  March  7,  by 
S.  F.  Spohn,  Mayor,  for  paving  Seventh 
Street,  at  a  cost  of  $54,000,  and  Third 
Street,  at  a  cost  of  $33,000;  material  not 
yet  decided  upon,  but  probably  brick, 
with  combination  concrete  curb  and  gut- 
ter.    H.   J.   Haverly,   Engineer,  Goshen. 

Indiana. — By  County  Commissioners, 
for  constructing  roads  as  follows: 

Feb.  28: 

Peru,  constructing  gravel  roads  In 
Perry.     Butler,     Harrison     and     Jackson 


Portsmouth,  Ohio.— About  $45,000  al- 
lotted by  .State  Highway  Commission  at 
Columbus  to  Scioto  County  tor  road  main- 
tenance and  construction. 


Salem,    Ohio. — It    is    proposed    to    pave 

about  25,500  sq.  yd.  on  East  Seventh  Street         ,       

with    brick    on    concrete    foundation    and     Sewage   Disposal, 
stone  curbing,     B.   .M.   French,   City  Engi- 
neer:  I.  N.  Russell,  Director  Public  Service.         ,. 

County  and  Trustees  of  Perry  and  But-     Roads, 
ler    Townships    are    reported    considering 
extensive   paving    this    summer,    including         Denton,     Tex 
Cox    route    west    from    this    city    and    on    and   Schools." 
Depot,    Goshen,    Ellsworth,    Canfield    and 
Lisbon  Roads  in  Butler  and  Perry  Town- 
ships. 


Brooklyn,    N.    Y.— Until    Feb.    25,    by    L. 

H.    Pounds,    Borough   President,    for   Im-  _,  ,_,  ^-      ,       „       ,,  „,^  _ 

proving    portions   of   roadway    of    Bedford  Townships.     Frank      H.      McElheny,      Co. 

Avenue,  East  Thirty-seventh  Street,  con-  Aud. 
Springfield,     Mo.— Citizens     of     Billings     structing    sidewalks    on    Douglass    Street        *?'^''<^?  ^-  ,,  ^    , 

Special   Road   District   have   voted   $40,000     and   East  Twenty-first   Street,   to  consist        Winchester,    two    miles    stone    road    In 

bonds   for    constructing    permanent    high-     of   4210   sq.    yd.   granite   pavement,   20,935  "ettle    Creek    Township,    and    one    mile 

•-'  ■     "       sq.   ft.  cement  sidewalks,  2630  sq.  yd.  as-  road    between    Nettle    Creek   and    Stoney 

phalt  pavement,  etc.    Total  security    $10,-  Creek  Townships.     Two   roads  In  Monroe 

000;    also    tor    furnishing    and    delivering  Township   and    one    In    Green    Township, 

250,000  gal.  of  tar  road  surfacing  material  JJ^O^  2646  and  8023  ft.  In  length.     Charles 

to  be  delivered  by  rail  or  boat  any  or  all  '^    '"'  '^' 

railroad    stations   or   public   docks    in    the 
Borough  of  Brooklyn. 


ways  within  the  district. 


Amarlllo,      Tex. — See      "Sewerage      and 


Corpus   Christ!,   Tex. — See   "Paving  and 


See     "Public     Buildings 


Fredericksburg,       Tex,  —  Election       will 


New  York,  N.  Y.— Until  Feb.  24.  _. 
Douglas  Mathewson,  Pres.  Bronx  Boro., 
for  repairing  asphalt  block  pavement,  etc.. 
in    the    borough,    to    consist    of    approxl- 


probably  be  held  to  vote  $70,000  bonds  for     ""•^f'^    S""**    ^1-    y^-     completed    asphalt 


constructing  roads  in   Gillespie  County. 


Urbana,  Ohio.  —  Election  to  be  held 
March  14  to  vote  $33,000  bonds  for  street 
improvements.     Address  City  Clerk. 

Greencastle,  Ind. — Putnam  County  Road 
bonds  amounting  to  $27,120  have  been  sold. 

Vevay,  Ind.— York  Township  Road  bonds 
amounting  to  $10,540  have  been  sold. 

Flint,    Mich. — Council    rejected    all    bids     ,..,„    ,„  „.„„„„„   , 

opened   recently   for  street   paving  during     County   Commissioners. 
1916,  and  the  city  will  do  the  work. 


E.  Tilson,  Co.  Aud 
March  6: 

Greenfield,  gravel  roads  In  Buck  Creek, 
Brown    Township.     Harvey   J.    Rhue,    Co. 
by     Aud. 

WlUlamsport,  gravel  road  11,580  ft. 
long,  in  Liberty  Township.  David  H. 
Moffltt,  Co.  Aud. 

Kentland,  macadam  roads  In  Washing- 
ton, Colfax  and  I^ke  Townships.  S.  R. 
Sizelove,    Co.    Aud. 

._ _ »»„„„„  _  _  Versailles,  crushed  stone  roads  in  Shel- 

bonds    for' road,    bridgeaiid   coiirt'^house     luminous  road  surfacing  material  (tor  use    by   and   Franklin,  Townships.     J.   Francis 

hot).      Security,    $5,000.  Lochard,  Co.  Aud. 

Greencastle,    for    gravel    road    6776    ft. 

Camden,  N.  J. — Until  March  6  (readver-     long,    Franklin    Township;    7907    ft.    ma- 

tised),   by  Board  of  Freeholders,  Camden,     cadam  road,   Franklin   Township;   5307  ft. 

for    constructing    the    Moorestown    Pike,     gravel   road    In    Russell   Township;    14,900 

about  29,637  sq.  yd.  surface  pavement.  ft.  gravel  road,  Clinton  Township.     Joseph 

M.   Allen,   Co.   Aud. 
Fleming,  N.  J. — Until  March  2  by  Board         Newport,    gravel    roads    In    Clinton    and 
of  Chosen   Freeholders   for  placing  a   thin     Helt   Townships.     Roy   Slater,   Co.   Aud. 


block    pavement,    including  asphalt   pitcli 
filler,  concrete  foundation,   etc. ;   also   fur- 
Houston,  Tex.— City  Council  sold  $118,000     n'shing     and     delivering     20,000     gal.     bl- 


improvements. 

Hutto,  Tex. — Citizens  of  Hutto  Precinct 
will  vote  on  $50,000  bond  issue  for  con- 
structing roads. 

Sulphur  Springs,  Tex.  —  Road  bonds 
amounting  to  $400,000  have  been  sold  by 


bituminous  surface  on  approximately  100,- 


Salem,   16,343   ft.   long,   Franklin  Town- 


Kalamazoo,   Mich. — Street  Committee  of     amounting  to  $100,000  have  been  sold.    Ad 
City    Council    is    planning    about    $75,000     dress  Road  Commissioner. 
worth    of   street    paving    this   spring    and 


Tyler,   Tex.— Tyler   Road   District   bonds     "00    sq.    yd.    of    macadam    roads    in    said     ship.     Ira  H.    Rutherford,   Co.   Aud. 


county,  advertised  in  Engineering  Record 
Grant  Davis,  County  Engineer,  White 
house  Station. 


Chehalls,  Wash. — Contract  soon  to  be 
let  for  paving  National  Avenue  estimated 
by  City  Engineer  to  cost  $15,000. 

RItzvllle,  Wash. — City  plans  paving  20,- 
000  sq.  yd.  in  the  business  and  residence 
districts;  type  of  pavement  not  decided 
upon. 

Seattle,  Wash. — Reported  about  45  miles 
of    the    brick    paving   along    tracks   of    the 


Portland,    three   brick   roads   In   Wayne 
Township.     John  Bonifas,  Co.   Aud. 
Williamsport,  gravel  .roads,  in  all  14,826 
„,      ,      „  ^„    .„,,„,.        't-  Ions.  Adams  Township.     D.  H.  Moffltt, 
Jersey    City,    N.    J.— Until    Feb.    24,    by    Co.  Aud. 


City  Commissioners,  for  repaying  por- 
tions of  Congress  Street.  M.  I.  Fagen, 
City  Clk. 

Paterson,  N.  J. — See  "Bridges." 
Maryland. — See  "Miscellaneous." 


summer.     Andrew  Lenderlnk,   City  Engi 
neer. 

Averyvllle,  III.— Contract  soon  to  be  let 
by  Village  Trustees  for  paving  with  small 
red  brick  Galena  Highway  in  this  village 
and  city  of  Peoria. 

Bloomlngton,  III. — South  Main  Street  is 
to  be  paved.     E.  E.  Jones,  Mayor.  _ 

,    ,.,      „                                                  K"^'{^    Sound 'Tra<aion,    Light    &    Power  JoFnt"  c'o"unci'l   Co"mmYttee   oT "streets  and  Township.""  wlllTam   O."  03.686™  Co.  ^Aud'. 

Freeport,  III. — Paving  work  ofr  the  year    Co.    has   been  damaged  by   the  snow  and  Sewers   at   office   of   H.    L.    Shaner     City  Decatur,    macadamized    roads    In    Root, 

will   require   about   $130,000.     O.   E.   Hills,     ice  and  will  have  to  be  replaced  with  new  Engineer,  for  improving  Main  Street,  In-  French,   Monroe  and   Wabash  Townships. 

■""                                                              material.  eluding  constructing  an  underground  con-  T.   H.   Baltzell,   Co.  Aud. 

„     ,            ,.,     ,.      ^          ...             .^     .  <Iuit  system  for  electric  wires,   furnishing  Covington,  stone  or  gravel  roads  In  Mill 

Spokane,   Wash.— Council  is  considering  and  laying  sewer  pipes  and  repaying  with  Creek.    Van    Buren,    Troy    and    Richland 

constructing  concrete   curb   and   walks  on  either    granite    block.     Medina    sandstone  Townships.     H.  W.  Newlin,  Co.  Aud. 


March  7: 

Bloomlngton,  three  gravel  roads  in 
Clear  Creek,  Richland  and  Perry  Town- 
ships.    W.  F.  Kinser,  Co.  Aud. 

March   8: 

Columbus,    gravel    roads   in   Union   and 
Harrison    Townships.     W.    H.    Scott,    Co. 
Aud. 
Lynchburg,     Va. — Until     March     6,      by        Brazil,   stone  and   gravel  road  In  Perry 


City  Engineer. 


Harvard,  III. — City  plans  $100,000  worth 
of  paving  this  year;  44  blocks,  4  alleys  and 
possibly  8  resident  blocks  are  involved. 
Walter  H.  Allen,  City  Engineer,  recom- 
mends asphaltic  concrete,  except  a  short 
piece,  which  is  to  be  brick. 

Illinois.— About  $20,000,000  will  be  avail- 
able for  improving  roads  throughout  the 
state  througli  bond  issues  tjelng  consid- 
ered in  30  counties  in  all  sections  of  the 
State.  Cook  County  alone  has  voted 
$2,000,000.     Address   State   Highway  Com 


mission,    Springfield.      W.   W    Marr    Chief     l^''''!, '°''   ^   permanent    highway   betw 
Highway  Engineer.  ^-i"^'     j^a    Crosse    and    Duster,    about    12    m 


Twenty-fourth  Avenue  at  a  cost  of  about 
$10,000.  Morton  MacCartney,  City  Engi- 
neer. 

Tacoma,  Wash. — County  Commissioners 
have  approved  plans  for  8  miles  of  hard- 
surfacing  on  Pacific  Highway,  and  con- 
tract will  soon  be  let;  cost  $131,000.  D.  H. 
White,  County  Engineer. 

Thornton,   Wash. — Petition   being  circu- 

een 
lies 


block,  a.sphalt  block.  Durax  cubes  or 
sheet  asphalt,  advertised  In  Engineering 
Record.      About   10,500  sq.  yd.   paving. 


Joliet,  III. — Board  Local  Improvements 
voted  to  pave  Pleasant  Street  with  as- 
phalt:  cost  $17,330. 

Paving   of   Nicholson   Street   with   bltu- 
mii 
$22, 


graveled:  probable  cost  $32,000.     No  action     City  Engr. 
taken   yet.     J.    M.    McCaw,   County   Engi- 
neer. 


nous*pavemen'rTs"comemDlated"co"st  to^vote^TlMOO^OOo'Cids  fo^ 'highway ^i^rS- 

■  143  i"*^®""*"^  'S  contemplated,  cost  provements  throughout  the  State.  Ad- 
dress    California     Highway     Commission, 

Mollne,      111,-City     Council     considering  Sacramento. 

the    paving   with    asphalt    on    Seventeenth         ifi-n.h.,,.^,     ^,i      /-■•.      r,  -i        ^  j.    . 

and    Twenty-third   Avenues   and   Eleventh  navi^in    h^n'rW^^  A7^«i^  ,f  """"jl   ''°}^^ -1° 

Street  at  a  total  cost  of  $48,483;  and  brick  f^^^,.Jil  Hv™.^?    Simpson    Street    with 

on    Ninth,    Eighteenth,    Fiftli    and    Nine-  '^0"Cfete  pavement. 


March   10: 

Indianapolis,    concrete    road    In    Center 
Township.     I>eo  K.   Fesler,  Co.  Aud. 
Corydon,   gravel   or  macadam   road   be- 
Petersburg,  Va. — Reported  desired  until     tween    Taylor    and    Boone    Township.     J. 
Feb.    29    by    J.    R.    Jones,    Chmn.    Street     L.  O'Bannon,  Co.  Aud. 
Com.,  for  5000  yd.  granite  block  pavement        March  11: 

on  River  Street,  15,000  ft.  concrete  curb  Biuffton,  constructing  brick  and  asphalt 
and  gutter  and  10,000  sq.  yd.  concrete  streets,  about  8236  ft.  stone  road  In  Jef- 
paving.     R.  D.  Budd,  City  Engr.  ferson    Township,    about    18.552    ft.    mac- 

adam   road    in    Lancaster   Township,    7676 
Charleston,    W.    Va. — Until   Apr.    1.    tor    ft.   stone  roads  in  Rock  Creek  Townshlo 
icnnn    „a     k-.„v    „„„,„„        t     ,.     r.,..,.      about    21,634    ft.     stone    road    in    Union 

Township.     14,653     ft.,     and     stone     road 
15,840    ft.     in    Chester    Township      C      T 
De    Land,    Fla. — Reported    desired    until    Kain,   Co.   Aud 
March  20.  by  Saml.  C.  Jordin,  Co.  Clk.,  for 

230,239  lin.  ft.  roadway.  285.807  sq.  yds.  Chicago  Heights,  III.— Until  Feb  21  bv 
pavement.  378.532  lin.  ft.  curb,  74.158  cu.  Board  Local  Improvements,  for  a'poroxi- 
yds.  excav..  etc.,  for  improving  roadway  mately  13,000  sq.  yd.  brick  pavement  on 
in  Halifax  Special  Road  and  Bridge  Dist.     6-in.    concrete    base,    with    cement    grout 


Canton,  Miss. — Reported  desired  until 
Mar.  6,  for  20  miles  gravel  road  In  DIst. 
No.  2.  Probable  cost,  $80,000,  X.  A. 
Kramer,  C.  E.,  Magnolia. 


tiller  and  approximately  7500  lin.  ft.  con- 
crete curb.  M.  H.  McCoy,  Engineer  of 
Board. 


teenth   Streets  at  a  total   cost  of  $21,381.        o-.-H.nf.    r-<.i      d„„ »„.»   o.   *     . 

Lvle  Pavton    Citv  Rnirineer  Pasadena,    Cal. — Reported   State   is   con            . ^ .._, 

Nothine  will  he  done  hv  Cnnncil  nn  fho  slflering  the  building  of  the  Arroyo   Seco  Feb.  21.   by  City  Commissioners.   f< 

pavfng  "o1    the    40    blocks"  of    s??eit    un?i1  J^^^nl, '^^.^'^'..'^''^Ij;  „«"^Kh?«  appropriated  ing^ portjons^ of  Catherine,  Walnut, 
after  March  7.     The  matter  is  being  held 


up  by  legal  proceedings. 

Paris,  111. — Stratton  Township  will  vote 
on  a  $20,000  road  bond  issue  and  also  on 
a  $20,000  hard  road  leyy  this  spring. 

EmharasH  Township  has  passed  a  hard 
road  levy  for  $10,000. 

About  f60,000  will  he  spent  by  the 
county  for  road  improvements  this  sea- 
son.    Karl   L.    Barr,    County   Surveyor. 

About  three  miles  of  .State  aid  road  will 
be    constructed;    brick   surface    preferred. 


$7,500  for  tile  survey  of  this  road.     W.  T. 
McClure,  State  Engineer. 


Portervllle,     Cal.  —  Citizens     petitioned     „.    ...    

County  Supervisors  to  vot  ^  $1,250,000  road     walks  on  numerous  streets 
bonds. 


Appleton,   Wis. — Reported   desired   until 
Mar.  1  for  6000  yd.  sandstone  paving,  10.- 
Vlcksburg,  Miss. — Reported  desired  until     •**>*  i'^-  asphalt,  brick  or  concrete.     A,  C. 
■-•■'■■       -  for  pav-     Remley.   City   Engr. 

for-d-and  other  streets.  ''  ^'•^^-     Do^Vhrty,'Tl?rci"k^"fS'r"p'a'll?.-gYo'do^ 

of'-?!ii'Sri'<!'V^rV^fo"J"c?^^tr?.*cu'n"g^s1S^e^     If  yf  .  \Vptft?c  'ot!^.\t  T.ffi:,o\'-Z 
Of    PuDiic    worKs    lor    constructing   ame      yj    ^^^J.    vertical   fibre   brick   block  pave- 
ment. 


San  Diego,  Cal. — Council  adopted  reso- 
lution to  pave  with  asphalt -concrete  on 
Prospect  Street  and  Prospect  Place,  In- 
cluding cement  curbing.  Allen  H. 
Wright.  City  Clerk. 


Selma,  Cal. — Contract  will  be  let  about 

„       ,       .  .  May  or  June  by  O.   E.   Dillon,   City  Clerk, 

Peoria,    III. — Hoard    Local    Improvements     for  four  blocks  of  paving  on  Front  Street, 

considering      paving      Richmond      Avenue     40  ft.   wide  and  about  1  mile  20  ft.   wide.      -       „  .,  . „    

with     brick,     cost     $15,269.     and     McClure     Specifications   not  yet   completed.      W.   H.     granite    the    Harrison    Turnpike    through 
Avenue  with  brick,  cost  $82,183.  Shafer,   Engineer,   Selma.  the  village  of  Cheviot. 


Maysvllle,  Ky.— Until  March  6  by  Mayor  ^  Cherokee,  Iowa.— Until  Feb.  25.  by  Wm. 

and  Council  for  improving  Sutton,  Market,  Shardlow,    City    Clerk,    for    90,000    sq.    yd. 

Plum,    Third,    Bridge   and    Second    Streets  Paving    and    21,000    lin.    ft.    concrete    curb 

with    vitr.    brick    and    cement    curb,    and  ^"1"    gutter.      Bids    are    wanted    on    one 

Court  and  Second  Streets  with  asphalt  and  course     conprete,     two     course     concrete, 

cement    curb,    advertised    In    Engineering  Jneet     asphalt,     asphaltic     concrete     and 
Record. 


Cheviot,  Ohio. — Until  Feb.  25.  by  County 
Commissioners  (Albert  Reinhardt.  Clk.. 
Cincinnati),   for  grading  and  paving  with 


brick. 

Fort  Dodge,   Iowa. — See  "Bridges." 

Mason  City,  la.— Reported  desired  until 
Feb.  28,  for  about  60,000  yd.  concrete 
paving  and  150.000  sq.  yd.  sheet  asphalt 
paving.     E.   P.  Wilson,  City  Engineer 
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Spencer,  Iowa. — Reported  desired  until 
Feb.  23,  by  E.  O'Keefe,  City  Engr.,  for 
approximately  43.000  sq.  yd.  either  plain 
concrete,  reinforced-concrete,  bitulithic, 
asphalt  concrete,  brick  block  or  natural 
sheet  asphalt  pavement,  and  approxi- 
mately 27,000  lin.  ft.  straight  curb  or  com- 
bined  curb  and  gutter. 

Ivanhoe,  l«  Inn,— Until  Feb.  23.  by  Karl 
A.  Hansen.  Co.  Aud.,  for  State  Roads 
Nos.  3,  12  and  13,  culverts,  etc.,  also  con- 
structing State  Bridge  No.  2058  of  con- 
crete, 20  ft.  span.  18  ft  roadway.  Also 
same  time  and  place  for  roads  in  village 
of  Benton,  also  State  Bridge  No.  2059  of 
concrete,  two  10  ft.  spans  and  18  ft.  road- 
way. 

Helton,  Kan.— Until  Feb.  21.  by  J.  D. 
Fowler,  for  constructing  three  blocks  of 
yitr.  fiber  brick  pavement.  Contract  will 
probably  be  extended  to  include  about 
twenty  blocks. 

HIgglnsvllle,  Mo.— Until  Feb.  21,  by 
Ralph  Huscher,  City  Clk.,  for  approxi- 
mately 10.000  sq.  yd.  vertical  fibre  brick 
paving  with  asphalt  filler,  approximately 
one  mile  combined  curb  and  gutter. 

Corslcana,  Tex. — Reported  desired  until 
Feb.  21,  by  J.  A.  Harper,  City  Secy.,  for 
pavlne  portions  of  W.  Fourth  Avenue.  S. 
Thirtieth  and  S.  Fifteenth  Streets.  Bids 
desired  on  asphalt,  bitulithic,  asphalt 
macadam,  rock  asphalt,  concrete  and 
vitroiithic. 

Seattle.  Wash. — Reported  desired  until 
Feb.  28  by  Byron  Phelps,  County  Com- 
missioner, for  constructing  proposed  New- 
castle-Renton  Road,  about  3  miles  long. 
Probable  cost  }25,000.  A.  P.  Denton,  Co. 
Engr. 

Lo*  Angeles,  Cal. — Until  March  6,  by 
County  Supervisors  (A.  M.  McPherson, 
Clk.)  for  8.44  miles  concrete  pavement  on 
Section  C.  Unit  Canyon  Road,  to  consist 
of  approximately  99.071  sq.  yds.  concrete 
pavement,  35,680  ft.  expansion  joints, 
three  38  ft.  pile  bridges,  8230  ft.  guard 
fence,  etc.;  estimated  cost.   J69,588. 

Venice,  Cal.— Until  Feb.  28.  by  C.  S. 
Thatcher,  City  Clerk,  for  approximately 
86,000  sq.  ft.  bitulithic  surface  on  Venice 
Boulevard  and  Rivera  Street. 

Phoenix,  Ariz,- Until  Feb.  21,  by  V.  A. 
Thompson.  Superintendent  of  Streets,  for 
paving  West  Washington  Street,  ten 
blocks,  and  Seventeenth  Avenue,  two 
blocks. 

Montreal,  Que.— Until  Feb.  24,  by  Board 
Commissioners  for  6000  net  tons  of  refined 
asphalt. 

PRICES     AND     LETTINGS. 
irindicates  award  of  contract. 

'ArCamden,  N.  J.— <3ontract  awarded  by 
Chosen  Freeholders,  Camden,  to  John  R. 
Bates.  Laurel  Springs,  N.  J.,  for  con- 
structing Grenlock  Road  about  13,782  sq. 
yd.  bituminous  surface  on  macadam  foun- 
dation (bids  opened  Feb.  7),  at  $26,277. 
Fred  W.  George,  County  Clerk. 

'^Baltimore,  Md. — Contracts  awarded 
Feb.  9,  by  Paving  Commission,  as  fol- 
lows (bids  opened  Feb.  2):  To  American 
Paving  Company,  Baltimore,  Contract  126, 
»70,883;  Contract  127,  $64,121,  and  Civtract 
129,  $104,883.  Baltimore  Asphalt  Block  & 
Tile  Company,  Lowman  and  Monroe 
Streets,  Contract  128,  at  $57,119. 

-A-lndlanapolls,  Ind. — Contract  for  con- 
structing Case  concrete  road  between 
Perry  and  Center  Townships  awarded  by 
Marion  County  Comrs.  to  Boone  (Jonstr. 
Co.  at  $42,244. 

'ALaPorte,  Ind. — Reported  contract  for 
I>aving  Michigan  Avenue  and  Indiana  Ave- 
nue with  Trinidad  Lake  asphalt,  awarded 
Western  Construction  Company,  Mlsha- 
■waka,  at  a  total  cost  of  about  $73,000. 

'APontlac,  Mich. — Contracts  for  paving 
(bids  opened  Feb.  7)  awarded  by  Le- 
man  A.  Cambrey,  City  Clerk,  as  follows: 
To  Henry  Venderveen,  for  Bermudez  as- 
phalt concrete  on  West  Lawrence,  West 
Pike,  Williams,  Patterson,  Garland  Streets 
and  Franklin  Road,  at  a  total  of  $45,- 
506,  and  to  James  H.  Baker,  for  rein- 
forced concrete  on  Elizabeth  Lake  Road 
Section  "A"  and  Elizabeth  Lake  Road 
Section  "B,"  at  a  total  cost  of  $14,517. 

Chicago,  III. — Purrington  Paving  Brick 
Ck).,  133  W.  Washington  .Street,  submitted 
lowest  bid  for  furnishing  and  delivering 
600,000  paving  brick  (bids  opened  Jan.  31). 
at  $16  per  M  ft.  where  Chicago  rate  ap- 
plies and  $17.46  where  Chicago  rate  does 
not  apply.  A.  W.  Miller,  Superintendent 
of  Streets. 

'^Kankakee,  III. — Contracts  for  paving 
awarded  by  Bd.  Local  Improvements  tP 
T.  P.  Caughlin  &  Co.,  Milwaukee,  Wis., 
East  Sharon  Street  with  asphalt  at  $14,- 
$628,  and  Schuyler  Avenue  with  brick  at 
$11,233. 

Rock  Island,  III. — McCarthy  Improve- 
ment Co.,  Davenport,  Iowa,  submitted  low- 
est bid  Feb.  1  for  Twelfth  Street  paving 
at  $1.90  per  sq.  yd.  and  40  cts.  per  lin.  ft. 
concrete;  total  cost  about  $74,000.  Inde- 
pendent Construction  Co.  bid  $2.08  per  sq. 
yd.  and  45  cts,  for  curbing.  P.  F.  Tren- 
kensch,  $2.12,  and  Tri-city  Construction 
Co.,  $2.14.     Estimated  cost  $74,475. 

.^-Milwaukee,  Wis. — Contracts  for  street 
paving  awarded  by  Department  of  Public 


-ArCllnton,  Iowa. — Following  are  unit  figures  of  the  four  lowest  bids  opened  Feb.  8 
by  J.  G.  Thome,  City  Engineer,  for  paving  Fourth,  Fifth,  Sixth  and  Seventh  Avenues 
and  First  Street:  (a)  Thomas  Carey  &  Sons,  Clinton,  $54,354  (awarded  contract); 
(b)  Independent  Construction  Co.,  Davenport,  Iowa,  $55,122;  (c)  D.  B,  Keeler  Co., 
Davenport,  $55,865;  (d)  C.  B.  McNamara  &  Co.,  Dubuque,  $56,048. 

•(a)         (b)         (c)         (d) 

6,121  lin.  ft.  combined  curb  and  gutter $0.70      $0.74       $0.75       $0.78 

1,246  lin.  ft.  plain  curb 0.60         0.65         0.65         0.64 

22,246  sq.  yd.  vitr.  block  paving 2.20         2.22         2.25         2.245 

3  catchbasins,  complete 35.00      35.00      35.00      68.00 

365  lin.  ft.  10-in.  c.-i.  pipe 0.60        0.64        0.65        0.74 

152  lin.  ft.  reinforcing  bars,  6-ft.  radius 0.25        0.25        0.30        0.28 

76  lin.  ft.  reinforcing  bars,  3-ft.  radius 0.25        0.25        0.30        0.28 


Works  as  follows:  To  Gumz,  Gutknecht  & 
Wussow,  709  M.  &  M.  Bank  Building, 
sandstone  pavement  on  Jackson,  Van 
Buren  and  Jefferson  Streets,  at  $16,696, 
and  White  Construction  Co.,  1006  Railway 
Exchange  Building,  asphalt  pavement,  on 
Twenty-fourth  Avenue,  at  $11,295,  and  to 
F.  P.  Caughlin  Co.,  534  Stock  Eixchange, 
Chicago,  111.,  asphalt  pavement  on  Knapp 
Street,  at  $16,032  (bids  opened  Feb.  4). 

-A^MItchell,  S.  D. — Contract  for  construct- 
ing approximately  29,000  sq.  yd.  of  as- 
phaltic  concrete  pavement  awarded  C.  H. 
Aitkinson  Paving  Co.,  Watertown,  at 
$1.79V4  per  sq.  yd.;  also  13,500  lin.  ft.  com- 
bined curb  and  gutter,  about  4800  sq.  yd. 
of  alley  paving,  awa-rded  Dan  Smith  of 
Mitchell  at  $1.62  and  $1.64  per  sq.  yd. 
Thomas  E.  Gastcott,  City  Auditor. 

VtButte,  Mont, — Contract  for  repaying 
streets  and  constructing  concrete  gutters 
in  Special  Improvement  District  No.  198 
(bids  opened  Feb.  2>  awarded  by  J.  J. 
Armstrong,  Commissioner  Public  Works, 
to  Robert  Metcalf,  Butte,  at  $3.29  per  sq. 
yd.  for  35,536.5  yds.  of  lug  wood  block; 
total,  $116,915.  Lowest  bids  on  other  pave- 
ments were:  (a)  35,536.5  yds.,  (b)  32,329.5 
yds.,  (c)  14,430  lin.  ft.  concrete  gutters,  (d) 
totals:  Lug  wood  block,  R.  M.  Boardman 
Co..,  (a)  $3  65.  (d)  $129,708;  Nick  Hughes, 
lug  wood  block,  (a)  $3.49,  bitulithic  (b) 
$2.v4,  (c)  $1.33,  (d)  $121,022  and  $98,076  re- 
spectively; J.  C.  Maguire,  bitulithic,  (b) 
$1.97,  (c)  49  cents,  (d)  $70,759;  G.  H.  Nash 
&  Co.,  lug  wood  block,  (a)  3.70,  (d)  $1S1,- 
485;  Fred  Laner,  lug  wood  block  (a)  $3.53, 
bitulithic  $2.04,  (c)  60  cents,  (d)  $125,444 
and  $74,610;  J.  R.  Sliver  &  Sons,  lug  wood 
block,  (a)  $3.47,  (b)  bitulithic  $1.98,  as- 
phalt concrete  $1,66,  (c)  57  cents,  (d) 
$122,112,  $72,238  and  $61,892  respectively; 
S.  Birch  &  Son,  lug  wood  block  (a)  $3.80, 
bitulithic  (b)  $1.99,  (c)  66  cents,  (d)  $135,- 
039  and  $72,994  respectively,  %-in.  lug  Is 
used  on  grades  over  57  deg.  and  ^4-In.  lug 
on  grades  under  where  wood  block  Is 
used;  on  bitulithic  flush  coat  is  left  oft 
and  more  rock  rolled  in. 

-A-Brackettvllle,  Tex. — Contract  for 
constructing  Spoftord-Brackett  Road  and 
constructing  concrete  bridges  and  cul- 
verts awarded  by  Commissioners  Court  to 
W.  H.  Davis,  San  Antonio,  at  $27,000. 

-i^Rltzvllle,  Wash. — Contract  awarded  by 
Council  to  Sawyer  Brothers,  Spokane,  for 
paving  about  10  blocks  at  about  $40,000. 

Seattle,  Wash. — Following  are  four  low- 
est bids  opened  by  Board  of  Public  Works 
for  paving  with  concrete  on  Thirtieth 
Avenue  Southwest — (a)  with  expansion 
lolnts,  (b)  without  exnanslon  joints: 
Volucclo  &  Niblett,  1642  Lane  Street,  (a) 
$44,940,  (b)  $43,480;  McHugh  Paving  & 
Construction  Co.,  Third  Avenue  North  and 
Mercer  Street,  (a)  $74,136,  (b)  $44,216; 
Jahn  Contracting  Co.,  Pioneer  Block,  (a) 
$48,777,  (b)  $47,609;  Cascade  Construction 
Co.,  Central  Building,  (a)  $48,454,  (b) 
$46,994. 

Wenatchee,  Wash.- Following  are  four 
lowest  bids  opened  Feb.  8  by  County 
Commissioners  for  constructing  one  mile 
of  permanent  highway:  Quigff  Construc- 
tion Co.,  Wenatchee,  $38,945;  Cioast  Bridge 
Co.,  Portland,  Ore.,  $47,960;  Illinois  Steel 
Bridge  Co..  Spokane,  Wash.,  $48,750;  G.  L. 
Graves,  728  Old  Neb,  Building,  Spokane, 
Wash.,  $49,916.  F.  L.  Ross,  County 
Auditor. 

•Ventura,  Cal. — Lowest  bid  opened  by 
Bd.  Supervisors  Feb.  14  for  grading  and 
constructing  culverts  on  Ventura-Nord- 
hoft  Road  submitted  by  C.  H.  Hudson, 
Trust  and  Savings  Bldg.,  Los  Angeles,  at 
$25,500. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


HYDRAULIC  CONSTRUC- 
TION   AND    RIVER 
IMPROVEMENTS 


PROPOSED     WORK. 

Alliance,  Ohio. — The  Sanitary  Service 
Co.  has  been  granted  a  franchise  for  the 
llsposal  of  garbage  and  will  erect  a  plant. 

Columbus,  Ohio. — See  "Sewerage  and 
Sewage  Disposal." 

Grand  Rapids,  Mich, — Reported  con- 
struction of  a  garbage  disposal  plant  is 
under  consideration. 

Galveston.  Tex,  —  Reported  replacing 
present  garbage  incinerator  with  a  larger 
plant,  costing  approximately  $40,000,  Is 
under  consideration  by  city.  Address  H. 
O.  Sapplngton,  (3ity  Commissioner. 


PROPOSED     WORK. 

Dock — Niagara  Falls,  N.  Y,— Harbor  Ad- 
visory Commission  considering  tentative 
plans  for  municipal  dock  near  city  water 
works. 

Hydroelectric  Plant — Seneca  Falls,  N,  Y, 
— The  Seneca  Power  Corporation  has  ap- 
plied to  Public  Service  Commission  for 
permission  to  Increase  the  capital  stock 
from  $5,000  to  $1,600,000,  and  to  Issue 
$450,000  In  bonds.  The  company  proposed 
to  build  a  hydroelectric  power  plant  at 
Seneca  Falls. 

Harbor  Improvements — Philadelphia,  Pa, 
— Finance  Committee  of  City  Council  has 
approved  an  ordinance  authorizing  ex- 
penditure of  $87,000  of  State  funds  for  the 
Improvement  of  the  harbor  and  erection 
of  McKean  Street  municipal  pier. 

River  Improvement — Urbana,  III. — City 
Engineer  preparing  plans  for  changing 
course  of  stream  around  business  district 
of  tills  city  and  alternate  plans  for  re- 
building large  stone  arch  washed  away  by 
the  flood. 

Dam — Amarlllo,  Tex. — D.  C.  Prlddy  and 
Dan  O.  Martin  of  Amarlllo  and  W.  F. 
White  of  Fort  Worth  have  applied  to  the 
Texas  Board  of  Water  Engineers  for 
privilege  of  constructing  dam  in  Palo 
Duro  Canyon  near  here  for  domestic  and 
manufacturing  purposes. 

Bluff  Improvement — Corpus  ChrlstI, 
Tex. — Mayor  Miller  in  a  report  to  (iouncll 
recommends  calling  an  election  to  vote 
$160,000  bonds  for  completion  of  the  bluff 
Improvement  and  for  paving  of  a  number 
of  streets.  City  Engineer  estimates  the 
cost  of  the  bluff  improvements  at  $57,800. 

Drainage  —  Victoria,  Tex.  —  Tentative 
plans  have  been  arranged  for  new  drain- 
age and  levee  district  in  Bloomlngton  sec- 
tion of  county  along  Guadalupe  River.  Ad- 
dress County  Clerk. 

DItheh — Medford,  Ore. — Rouge  River 
Canal  Company  will  do  all  their  own 
work.     H.   B.    Stoner,    Chief   Engineer. 

Irrigation — Anderson.  Cal. — Irrigation 
bonds  for  Anderson-Cjottonwood  Irriga- 
tion District  amounting  to  $400,000  have 
been  sold. 

Irrigation — Fresno,  Cal. — Omega  Mu- 
tual Water  Co.  incorporated  by  William 
E.  Keller,  543  Shatto  Place,  President 
Globe  Grain  &  Milling  Co.,  Marco  H. 
Hellman,  Pres.  Hellman  Commercial  Trust 
&  Savings  Bank,  and  others  for  the  pur- 
pose of  Installing  pumping  plants  and  pipe 
lines  to  irrigate  San  Joaquin  Valley  Farm 
Land  Co.'s  tract  near  PYesno.  Water  will 
be  obtained  from  San  Joaquin  and  Kings 
Rivers,  and  about  50  artesian  wells  In- 
stalled, capacity  1090  gal.  each  per  minute. 

Irrigation — Mohave,  Cal, — James  Arp 
and  W.  W.  Kaye,  Bakersfleld,  are  forming 
a  company  for  the  purpose  of  construct- 
ing a  dam  in  Oak  Creek  to  irrigate  about 
15,000  acres;  dam  will  be  1095  ft.  long  at 
top,  500  ft.  at  bottom,  and  87  to  92  ft. 
thick;    cost    $90,000. 

Harbor  Improvements — Richmond,  Cal. — 
Havlland  &  TIbbetts,  Alaska  Commercial 
Building,  San  Francisco,  have  been  re- 
quested to  submit  estimates  on  the  cost  of 
constructing  2750  ft.  of  bulkhead  and  fill- 
ing in  behind  the  inner  harbor. 

Weir — Sacramento,  Cal. — Contract  for 
onnstructinK  the  weir  above  Sacramento 
River  for  flood  protection  will  be  let  about 
April  or  May;  specifications  being  pre- 
pared.    C.  L.   Knight,   Deputy  City  Engi- 


BIDS     DESIRED, 

Dredging,  Etc. — New  Bedford,  Mass. — 
Until  March  16  at  U.  S.  Engrs.  sub-office. 
Post  Ofilce  Building,  New  Bedford,  Mass.. 
for  rock  removal  and  dredging  in  New 
Bedford  harbor. 

Breakwater  —  Newport,  R.  I,  —  Until 
March  15  at  U.  S.  Engrs.  Ofllce,  Newport, 
for  repairing  Point  Judith  breakwater. 

State     Canal     Work— Albany,     N.     Y.— 

Until  March  14  by  W.  W.  Wotherspoon, 
State  Superintendent  Public  Works,  for 
State  Canal  Work  as  follows,  advertised  in 
Engineering  Record:  Contract  29-A  (re- 
advertisement).  Contract  130,  Contract  131 
and  Terminal  Contract  30. 

Riprap  —  Tompkinsvllle,  N,  Y.  —  Until 
March  7  by  J.  T.  Yates,  Lighthouse  In- 
spector, Tompkinsvllle,  for  furnishing  and 
placing  riprap  around  West  Bank  Light 
Station,  New  York  Lower  Bay. 

Dredging,  Etc. — Philadelphia,  Pa. — Un- 
til Feb.  24  by  Department  Public  Works 
(George  E.  Datesman,  Dlr.),  for  grading 
streets,  dredging  creeks  and  watercourses 
in  the  Fortieth  Ward. 

Levee  Work — New  Orleans,  La. — Until 
Feb.  29  by  Levee  Commissioners,  Orleans 
Levee  District,  Suite  201,  New  Court 
Building,  New  Orleans,  for  constructing 
Seventeenth  .Street  Canal  new  levee,  length 
13,000  ft.,  approximate  contents  185,000  net 
cu.  yd.;  Lake  Avenue  new  levee,  length 
2262  ft.,  approximate  contents  17,000  net 
cu.  yd.     (C.  J.  Donner,  Secy.) 

Ditch — Bucyrus,  O. — Reported  desired 
until  Mar.  1,  by  H.  L.  Keller,  County 
Engr.,  for  Mud  Run  Ditch  to  consist  of 
72,355  cu.  yd.  open  ditch,  8276  yd.  tile  ditch 
and  7916  ft.  vitr.  shale  tile. 

Levee,     Etc.  —  VIncennes,      Ind. — Until 

March  23,  by  Jacob  B.  Spiker,  Construction 
Commissioner,  Noble  Block,  for  construct- 
ing the  Wm.  H.  Brevoort  Levee  System 
and  sewers  through  same. 

Drainage — Hahnaman,  III, — Until  March 
4,  by  Drainage  Dist.  No.  2,  in  town  of 
Hahnaman,  at  office  of  Carl  E.  Sheldon, 
Sterling,  for  35,685  cu.  yd.  drainage  ditch 
excav. 

Drainage  Work — Charles  City,  la.— 
Until  Feb.  26,  by  Jas.  A.  Cutler,  County 
Auditor,  for  constructing  Drainage  Dist. 
to  consist  of  2000  rods  tile  ditch.  Esti- 
mated co.st,  $18,500.  G.  S.  Wacker,  Engr.. 
Charles  City. 

Ditch— Redwood  Falls,  Minn.— Until 
Mar.  8,  by  L.  P.  Larson,  County  Auditor, 
for  constructing  county  ditches  No.  23.  27 
and  32,  and  Judicial  Ditch  No.  16,  total 
estimated  cost  $26,880.     All  tile  work. 

Dike — lefferson  City,  Mo. — Until  March 
14,  by  U.  S.  Engineer's  Office,  Kansas 
City,  for  three-row  dike  on  Missouri 
River,  about  5  miles  above  Jefferson  City, 
advertised   in  Engineering  Record. 

Ditches — Sequlm,  Wash. — Reported  de- 
sired until  Feb.  21,  t)y  Frank  H.  Dyer, 
Sec  v.  Highland  Irrigation  Dist..  for  con- 
structing ditches,  etc..  In  all  about  14,000 
acres  of  land.     Probable  cost,  $100,000. 


Dam — San  Diego,  Cal. — Repair  to  break 
In  concrete  dam  of  the  Sweetwater  Co. 
on  Sweetwater  River  will  cost  approxi- 
mately $100,000.  John  E.  Covert,  Com- 
pany's  Engineer. 

Irrigation — San  Fernando,  Cal. — Irriga- 
tion bonds  amounting  to  $868,000  have 
been  sold  by  Board  of  .Supervisors. 

Dike — Phoenix,  Ariz. — City  and  county 
considering  building  protective  dyke  along 
north  bank  of  Salt  River  as  a  protection 
from  floods.  William  H.  Caruthers, 
County  Engineer. 


PRICES     AND     LETTINGS. 
iflndicates  award  of  contract. 

Pier— New  York,  N.  Y.— Following  are 
four  lowest  bids  opened  Feb.  9  by  De- 
partment of  Docks  and  Ferries,  New 
York,  for  Contract  1494.  building  pier  with 
appurtenances,  near  West  Eighth  .Street, 
Dreamland  Park,  Borough  Brooklyn:  (a) 
Pier,  bulkhead,  etc.,  (b)  pavilion,  (c)  elec- 
tric light,  (d)  totals.  The  Snare  &  Triest 
Co.,  2333  Broadway,  (a)  $53,870,  (b)  $6,600, 
(c)  $64,470;  North-Eastern  Construction 
Co.,  225  Fifth  Avenue,  (a)  $57,702.  (b) 
$7,625.  (c)  $5,250,  (d)  $70,500:  A.  M.  Hazell 
Co.,  90  West  Street,  (a)  $59,990,  (b)  $9,035, 
(c)  $4,700,  (d)  $73,000;  Kaufman  &  Garcey, 
(a)  $64,600,  (b)  $10,000,  (c)  4,000,  (d)  $78,- 
600, 

Pier — New  York,  N.  Y. — Following  are 
four  lowest  bids  opened  Feb.  11  by  De- 
partment of  Docks  &  Ferries,  New  York, 
N.  Y.,  for  Contract  1488,  building  a  freight 
shed  with  appurtenances  on  the  pier  at 
foot  of  West  Forty-sixth  Street.  North 
River,  borough  of  Manhattan:  (a)  Shed,  (b) 
13  400  sq.  yd.  asphalt  pavement,  (c)  total: 
W  F  Plass  &  Bro.,  145  West  Eighteenth 
Street,  (a)  $528,000,  (b)  $1.10,  (c)  $542,000; 
The  Snare  &  Triest  Co..  233  Broadway,  (a) 
$532,300,  (b)  $1.12,  (c)  1547,308;  P.  F  Ken- 
ny Co.,  33  Old  Broadway,  (a)  $570,497,  (b> 
$1  10,  (c)  $580,287;  Post  &  McCord,  (a) 
$569,000,  (b)  $1.16,  (c)  584,000.  Lowest  bid 
for  water  system  in  connection  with  this 
work  was  submitted  by  John  J.  Kenny 
Co.  at  $10,369. 

Locks  at  Dams— Wheeling,  W.  Va.— 
Following  are  four  lowest  bids  opened 
Feb  9  by  U.  S.  Engineer,  Wheeling,  for 
furnishing  and  erecting  lltering  lock  gates 
for  Dams  (a)  16  and  (b)  17,  Ohio  River; 
Milwaukee  Bridge  Co.,  1440  Thirty-fourth 
Street,  Milwaukee,  Wis.,  (a  and  b)  $40,000 
for  each;  Whitehead  &  Kales  Iron  Works, 
Heecher  Avenue  and  M.  C.  R.R..  Detroit, 
Mich.,  (a)  $40,558,  (b)  $40,552;  Independent 
Bridge  Co.,  Beaver  Avenue,  Pittsbil^h, 
Pa.,  (a)  $44,852;  Walter  S.  Rae,  1624  Oliver 
Building,  Pittsburgh,  Pa.,  (a)  $45,900.  (b) 
$46,877;  Penn  Bridge  Co.,  Beaver  Falls, 
Pa.,  (b)  $46,350, 
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♦Drainage  —  Portland,  Ind.  —  Contract 
awarded  bv  \V.  J.  Braughn,  Superintend- 
ent of  Construction  of  tl>e  Jolin  F.  Warren 
Drain,  to  F.  A.  Irwin,  Greenville,  Ohio,  at 
$22,348. 

*Ditch— Washington,  Ind. — Contract  for 
constructing  I'rairie  (Jreeli  Ditcli,  about 
34  miles  long.  60  to  6  ft.  wide  (bids 
opened  Feb.  !)),  awarded  li.  A.  Brown, 
Washington,  at  $63,700.  William  J. 
Slianks,   County   Surveyor. 

-^Ditch — Grand  Rapids.  Minn. — Contract 
for  constructing  county  ditch  No.  4  (bids 
opened  Feb.  10)  awarded  by  County  Com- 
missioners to  Minnesota  Drainage  Co., 
Beaudette,  Minn.,  at  $29,707.  Next  three 
lowest  bidders:  W.  J.  (Jleason  &  Co.,  Ait- 
kin, $2!(,870;  Frederlcit  &  Barnard,  Minne- 
apolis, $30,002,  and  I^awrence  Construc- 
tion Co.  Grand  Kapida,  Minn.,  $30,225. 
Frank   Sherman,   County   Auditor. 

♦Ditch — Grand  Rapids,  Minn. — Contract 
for  constructing  ditch  No.  5,  opened  same 
time  and  place  as  above,  awarded  Minne- 
sota Drainage  Co.,  Beaudette,  at  $2a,045. 
Next  three  bidders:  VV.  J.  Oleason  &  Co., 
Aitkin,  $31.324 ;  Lawrence  Construction 
Co.,  Grand  Kapids,  Minn.,  $35,461  and  D. 
A.  Foley  &  Co.,  Aitkin,  $42,086.  Frank 
Sherman,    County  Auditor. 

♦Ditch  —  Wheaton,  IVllnn.  —  Contract 
awarded  C.  T.  Glasser.  Minneapolis.  Minn., 
for  constructing  county  ditch  No.  37  (bids 
opened  Feb.  8)  at  $9,513.  Next  three 
lowest  bidders:  C.  W.  Rood  Construction 
Co.,  $9,519;  Earl  B.  Lookridge,  Peru, 
$9,710;  Morrison  Construction  Co.,  Des 
Moines,  $10,836.  J.  T.  Crlcksen,  County 
Auditor. 

Irrigation— St.  Ignatius,  Mont. — Follow- 
ing are  bids  opened  Feb.  8  by  U.  S.  Recla- 
mation Service,  St.  Ignatius,  Mont.  (E.  F. 
Tabor,  Project  Manager),  for  construct- 
ing canals  and  structures  on  Flathead 
project:  Long  &  Olson,  Poison,  Mont., 
$10,861,  and  Earl  D.  Covell,  Ronan,  Mont., 
$13,637. 

♦  Levee  Work  —  Wagoner,  Okla.— Con- 
tract awarded  Sprankie  Co.,  Oklahoma, 
Okla..  for  34,000  cu.  yd.  levee  work  (bids 
opened  Feb.  7)  at  20  and  25  cts.  for  dirt 
and  $12  per  cu.  yd.  for  concrete.  T.  A. 
Parkinson,  County  Clerk. 

Seawall — Seattle,  Wash. — Following  are 
four  lowest  Ijida  opened  Feb.  4  by  Board 
of  Public  Works  for  constructing  a  con- 
crete seawall  along  Railroad  Avenue  be- 
tween Washington  and  Marion  Streets,  in- 
cluding paving  of  Railroad  Avenue: 
Jahn  Contracting  Co.,  Pioneer  Block, 
$79,888;  Washington  Paving  Co.,  L.  C. 
Smith  Building,  $80,181;  M.  P.  Zindorf, 
Alaska  Building.  $85,348;  Independent  As- 
phalt Paving  Co.,  Northern  Bank  Build- 
ing, $87,838. 

♦  Irrigation — Bend,  Ore. — Contract  for 
constructing  the  Suttled  Lake  Irrigation 
District  awarded  Feb.  5  to  Henry  J.  Kie- 
ser  Construction  Co.,  Vancouver,  B.  C; 
estimated  cost  $540,000.  George  S.  Young, 
Engineer,  First  National  Bank  Building, 
Bend. 

♦Oak  Harbor,  Cal. — Contract  for  con- 
structing dikes,  etc..  In  Diking  District 
No.  3,  Island  County,  awarded  H.  Cotton 
Co.  of  Port  Angeles,  at  $16,000. 

♦  Irrigation — San  Fernando,  Cal. — Board 
of  .Supervisors  awarded  a  contract  to 
Baker  Iron  Works,  Los  Angeles,  for  3000 
ft.  54-in.  pipe  for  the  San  Fernando  Val- 
ley Irrigation  District  at  $19,860. 


ELECTRIC  RAILWAYS 


PROPOSED     WORK. 

Buffalo,  N.  Y. — Total  cost  of  new  double 
track  line  between  Buffalo  and  Niagara 
Falls  to  be  constructed  by  International 
Ry.  Co.  is  $2,745,200.  Nineteen  bridges 
will  be  constructed  in  Tonawanda  and 
North  Tonawanda  and  power  transformer 
station  and  four  passenger  terminals 
will  be  constructed  In  these  two  cities. 

Pensacola,  Fla. — The  U.  S.  Senate 
passed  a  bill  authorizing  George  H.  Her- 
vev  to  construct  and  operate  electric 
railway  on  military  reservation  at  Ft. 
Barrancas  and  Ft.  McRae. 

Morganfield,  Ky. — Right-of-way  granted 
to  Uniontown  Southern  Electric  Ry.  Co. 
by  P'lscal  Court  to  build  a  line  along  public 
road  from  Morganfield  to  Uniontown,  Ky., 
a  distance  of  5.2  miles.  Norman  R.  Orcutt, 
Engineer,  Morganfield. 

Lowellvllle,  Ohio. — Mahoning  &  She- 
nango  Ry.  &  Light  Co.  of  Youngstown 
will  construct  a  high  tension  power  line 
to  connect  its  plant  at  Lowellvllle,  Ohio, 
with  plant  at  Ellwood  City,  Pa. 

Indianapolis,  Ind. — Indianapolis  &  Cin- 
cinnati Traction  Co.  will  extend  line 
from  Rushvillc  to  Cincinnati,  distance  62 
miles.  CItv  of  Cincinnati  will  vote  In 
April  on  Issue  of  $6,000,000  bonds  for 
constructing    15-mile   terminal   loop. 

Chenoa,  III.— Public  Utilities  Commis- 
sion of  Illinois  approved  application  of 
Bloomlncton  *  Normal  Ry.  &  Light  Co. 
at  Bloominirton  to  extend  a  transmission 
line  from   Chenoa  to  Lexington. 


New  York,  N.  Y. — Following  are  unit  prices  of  four  lowest  bids  opened  Feb.  10  by 
Public  Service  Commission  for  First  District  for  installation  of  tracks  on  White  Plains 
Road  line  In  borough  of  the  Bronx:  (a)  Coast  &  Lake  Contracting  Corporation,  41 
Broad  Street,  $94,280;  (b)  C.  &  C.  Construction  Co.,  277  Broadway,  $112,306;  (c)  The 
Empire  Construction  Co.,  51  E.  Forty-second  Street,  $115,013. 

Note  No.                                                                                                                (a)  (b)           (c) 
1017         For  furnishing  and  delivering  to  the  works  4,850  9-ln. 

structural  channels,  13>A  lb.  per  ft..  3  in.  long,  punched.  $0.15  $0.16        $0.18 
1025-A     For  furnishing,  delivering  and  installing  2  timber  bump- 
ing posts 100.00  300.00      350.00 

1026  For   furnishing,    delivering  and   installing   45,000   Iln.    ft. 

handrail 0.62  0.58          0.64 

1027  For  installation  of  plank  walks  complete,   600  ft.  plank 

walk    6.00  10.00        11.25 

1028  For  installation  of  15,900  anti-creepers  complete 0.04  0.05         0.09 

1053         For  Installtlon  of  Type  III  track  complete,  as  follows: 

(a)  On    tangents    and    curves    (not    superelevated)    of 

more  than  2,000  ft.  radius,  56,000  Iln.  ft 0.74  0.75          0.70 

(b)  On  curves  of  2.000  ft.  to  701  ft.  radius,  1,750  Iln.  ft.     0.76  1.00          0.96 

(c)  On  curves  of  less  than  701  ft.  radius,  6,450  Iln.  ft...     0.76  1.50          1.25 

(d)  At  and  adjoining  stations,  14,300  lin.  ft 0.74  0.70          0.70 

(e)  On  superf'ievated  tangents  and  curves  of  more  than 

2.000  ft.  radius,  2,200  lin.  ft 0.74  1.00          0.88 

1058         For  installation  of  Type  VI  track  complete,  as  follows: 

(a)  On    tangents    and    curves    of    more    than    2,000    ft. 

radius,   4,100  Iln.   ft 0.48  1.00          0.85 

(b)  On  curves  of  2.000  to  701  ft.  radius,  2,550  Iln.  ft 0.48  1.00          1.13 

(c)  On  curves  of  les  sthan  701  ft.  radius.  100  Un.  ft 0.48  1.00          1.49 

2083-A    For  installation  of  special  work.  Portion  83 250.00  500.00      790.00 

2n84-A     For  installation  of  special  work.  Portion  84 150.00  450.00      660.00 

2085-A     For  installation  of  special  work.  Portion  85 400  00  750  00      700.00 

2flS6-A     For  Installation  of  special  work.  Portion  86 100.00  300.00      600.00 

2187-A     For  Installntion  of  special  work,  Portion  87 60.00  150  00      360.00 

20R8-A     For  instnllntion  of  special  work,  Portion  88 60.00  150.00      340.00 

20S9-A     For  installation  of  special  work.  Portion  S9 250.00  600.00      800.00 

20PO-A     For  Installation  of  special  work.  Portion  90 2.';o.no  500  00      800.00 

2091  -A     For  installation  of  special  work.  Portion  91 325.00  750.00  1,370.00 

2n92-A     For  installation  of  special  work,  Portion  92 250.00  600.00      625.00 

2093-A    For  Installation  of  special  work.  Portion  93 250.00  500.00  1,060.00 

2094-A    For  Installation  of  special  work.  Portion  94 250.00  600.00  1,050.00 


New  York,  N.  Y. — F'ollowlng  are  unit  prices  of  four  lowest  bids  opened  Feb.  10 
by  Public  Service  Commission  for  First  District,  for  Route  12,  Section  2A,  a  part  of 
the  Broadway-Fourth  Avenue  Rapid  Transit  R.R.,  known  as  Eastern  Parkway,  In 
Brooklyn:  (a)  Degnon  Contracting  Co.,  30  B.  Forty-second  Street,  $1,370,098;  (b) 
Litchfield  Construction  Co.,  875  Seventh  Avenue,  $1,468,476;  (c)  John  C.  Sullivan,  30 
Church  Street,  $1,504,293;  (d)  Mason  &  Hanger  Co.,  Inc.,  Van  Cortland  Park  and 
242d  Street,  $1,549,528. 

(a) 
cu.  yd.  earth  excav.  above  mean  high  water. . .  $6.00 
cu.    yd.    earth    excav.    above    and    below    mean 

high   water 2.50 

cu.  yd.  tunnel  excav.,  Inc!.  timbering  and  dis- 
posal of  material 4.50 

cu.   yd.  concrete  masonry  In  place 8.00 

cu.  yd.  protective  concrete  masonry  In  place...     8.00 

cu.  yd.  rubble  stone  masonry  In  place 5.00 

cu.  yd.  dr.v  rubble  masonry  in  place 4.00 

cu.  yd.  brick  masonry  in  place 15.00 

cu.  yd.  vitrified  brick  masonry  in  place 16.00 

cu.  yd.  hollow  terra  cotta  brick  or  tile  masonry  15.00 

bbl.  grout  of  Portland  cement 4.00 

lin.  ft.  timber  piles.  In  place  and  prepared 0.30 

M  ft.  timber  foundations,  placed  and  fastened.  40.00 

cu.  yd.  broken  stone  or  gravel  In  place 2.00 

sq.  yd.   (a)  waterproofing,   one   ply 0.45 

sq.  yd.   (b)  waterproofing,   two  ply 0.60 

sq.  yd.   (c)  waterproofing,  three  ply 0.90 

sq.  yd.   (d)  waterproofing,    four   ply.' 1.15 

sq.  yd.   (e)  waterproofing,    five   ply 150 

sq.  yd.   (f)  waterproofing,    six    ply 1.75 

sq.  yd.   (i)   waterproofing,  dry  ply 0  30 

cu.  yd.  brick  in  asr^halt  mastic.  In  place 25.00 

lin.  ft.   (a)  drain  pipe,    12-in.,    vltrlfled 1.50 

Iln.  ft.   (b)  drain  pipe,    10-in.,    vitrified 1.25 

lin.  ft.   (c)  drain  pipe,    8-ln.,    vitrified 1.00 

Iln.  ft.   (d)  drain  pipe,    6-ln.,    vitrified 0.70 

lin.  ft.    (e)  drain  pipe,    4-in.,    vitrified 0.50 

lin.  ft.    (k)  drain  pipe,  6-ln.,  cast  iron 1.50 

lin.  ft.   (h)  drain  pipe,  4-ln.,  cast  iron 1.00 

lin.  ft.   (1)    drain  pipe,  10-ln.,  cast  Iron 2.60 

lin.  ft.    (m)  drain  pine,    18-ln.,   vitrified 2.00 

lin.  ft.   (n)  drain  pipe,    24-in.,    vitrified 2.60 

lin.  ft.   (a)  3-in.  extra  heavy  cast-iron  pipe  and 

fittings  1.00 

lin.  ft.   (b)  4-ln.  extra  heavy  cast-iron  pipe  and 

fittings 1.25 

lin.  ft.   (c)  6-ln.  extra  heavy  cast-iron  pipe  and 

fittings  l.no 

lin.  ft.   (d)  8-in.  extra  heavy  cast-Iron  pipe  iind 

fittings  2.00 

duct  ft.  tunnel  duets  In  place 0.12 

duct  ft.  railroad  ducts  in  place 0.15 

ton  rivcterl  steel,  painted  and  erected 96.00 

ton  steel  beams  ,nnd  shapes,  painted  and  erect.  88.00 

ton  strel  rods  a?Hl  bars  built  in  concrete 70.00 

ton  miscellaneous  Iron   castings 75.00 

lb.  special  wire  forms  In  place 0.16 

lin.  ft.  l^i-in.  seasoned  oak  hand  rail 0.30 

sq.  ft.  steel  e-rntlngs  for  ventilation 1.80 

sq.  ft.  vault  lIchfH  in  place 1.25 

sq,  yd.   (al    sidewalks   restored 2.00 

sq.  yd.  (e)  rcpavemcnt  of  roadways,  asphalt...  2.50 
so.  vd.   (f)    repavement    of    ^-oadways,    granite 

block    3.50 

sq.  vd.   (ff)    repavement    of   roadways,    belglan 

block    3.00. 

sq.  yd.   (g)    repavement    of   roadways,    asphalt 

block    3.M 

lin.  ft.   (I)  new  bluestone,  curb  In  place 1.25 

Iln.  ft.  (k)  new  8-ln.  granite  curb 2.00 

lin.  ft.    electric     (overhead    trolley)     railroads, 

slnirle-track    3.00 

Iln.  ft.  water  pine,    8-ln 1.26 

lin.  ft.  water  pipe,  12-in 1.75 

Iln.  ft.  waf<^r  pipe.  2n-ln J.60 

service  connections  for  water  pipes  (each) 26.00 

lin.  ft.  gas  pine,     3-ln 1-21! 

lin.   ft.  gas  pipe,     6-ln J.26 

lin.  ft.  gas  pipe,  12-ln 1-50 

service  connections  for  gas  pipe  (each) Z.'i.no 

ton  new  cast-iron  hub  and  spigot,  straight  pine  40.00 
ton  new  cast-iron  hub  and  spigot,  special  pipe.   80.00 

duct  ft    electric  ducts  and  conduits 1.00 

lin.  ff.  (a)  2Vo-in.  wroueht-iron  elec.  conduits.  1.00 
Iln.  ft.  (h)  3-ln.  wrought-lron  elec.  conduits...  1.25 
Iln    ft.   fc)   3'A-ln.  wrought-lron  elec.  conduits.     1.60 

lin.   ft.    fh)   3-ln    Edison  conduit LOO 

service  connections  for  elec.  conduits  (each)...  25.00 
duct  ft.  wooden  electric  ducts  and  conduits l.OO 
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Galesburg,  lll.^<jalesburg  Ry.,  Lighting 
&  Power  Co.  contemplates  constructing 
following  improvements:  Enlarging  and 
re-equipping  boiler  plant,  installing  rail- 
way unit  in  electric  dept.,  replacing  gaa 
pipe,  new  boilers  at  plant  and  sinking 
of  deep  well.  Heating  plant  will  also 
be  enlarged  and  mains  extended;  esti- 
mated total  cost  about  $226,000. 

Columbus,  Tex. — Texas  Airline  Inter- 
urban  Co.  to  construct  un  Interurban  rail- 
way between  Columbus  and  Gonzales  and 
between  Austin  and  Port  Lavaca.  Ben 
R.  Hunt  of  Columbus  said  to  be  Inter- 
ested. 

Tulsa,  Okla. — The  Sand  Springs  Ry. 
Co.  will  construct  extensions  and  double 
track  lino  between  Sand  Springs  and 
Tulsa. 

Los  Angeles,  Cal. — See  "New  Industrial 

Plants." 


BIDS     DESIRED. 

Martinez,  Cal.— Until  March  6,  by  City 
Trustees,  for  electric  railway  franchibe  as 
applied  for  by  Martinez  &  Concord  Inter- 
urban Electric  Line. 

San  Diego,  Cal. — Until  Mar.  6,  by  City 
Council,  for  constructing  electric  railway 
on  University  Avenue,  from  Fairmont  to 
Euclid  Avenue,  for  San  Diego  Electric  Ry. 
Co.  (Wm.  Clayton,  Gen.  Mgr.) 

PRICES     AND     LETTINQS. 
iflndicatea  award  of  contract. 

♦Kansas  City,  Mo. — Contracts  for  grad- 
ing Metropolitan  St.  Ry.  extensions 
awarded  by  Board  Public  Works  as  fol- 
lows: Troost  Avenue  line,  from  Forty- 
eighth  Street  to  Seventy-third  Street,  to 
Edw.  Meegan,  and  for  grading  Twenty- 
fifth  Street,  from  Southwest  Boulevard 
to  Broadway. 


RAILROADS 


PROPOSED     WORK. 

Merlden,  Conn. — New  York,  New  Haven 
&  Hartford  R.U.  (Edw.  Gagel,  Chief  En- 
gineer, New  Haven),  it  is  reported,  will 
soon  construct  a  freight  yard  at  Merlden 
Junction. 

Cheektowaga,  N.  Y. — The  grade  crossing 
elimination  in  this  city  is  to  begin  this 
spring  by  the  Delaware,  Lackawanna  & 
Western  R.R.  The  cost  will  be  about 
$400,000,  and  when  completed  the  roadway 
will  be  carried  on  a  30-ft.  wide  viaduct, 
3000  ft.  long,  over  57  tracks  of  the  Dela- 
ware, Lackawanna  &  Western,  three 
tracks  of  the  Lehigh  Valley  and  two  of 
the  Erie.  Plans  include  a  system  of 
drainage,  and  of  marguial  streets  and 
other  adjacent  Improvements. 

Newark,  N.  J. — Agreement  has  been 
reached  between  the  city  and  the  Penn- 
sylvania R.R.  and  approved  by  Board  of 
Public  Works  for  the  reopening  of  Me- 
chanic Street  through  the  wail  and  under 
the  tracks  of  the  Pennsylvania  R.R.;  cost 
to  city  $80,000.  Work  will  be  done  by  the 
railroad  company. 

Trenton,  N.  J. — A  bill  has  passed  the 
Senate  compelling  railroads  to  abolish 
grade  crossings. 

Philadelphia,  Pa. — The  eliminating  of  the 
grade  crossings  on  the  Chestnut  Hill 
branch  of  the  Pennsylvania  R.R.  (Alex. 
Shand,  Ch.  Engr.,  Philadelphia)  at  Chel- 
ten  Avenue,  Horttor  Street  and  Highland 
Avenue  is  to  be  carried  on  by  the  city 
and  the  railroad  company;  cost  for  real 
estate  damages  and  construction  to  be 
equally  divided. 

Chllllcothe,  Ohio. — Estimates  submitted 
to  Council  as  committee  of  the  whole.  In 
conjunction  with  committees  from  N.  & 
W.  Ry.,  B.  &  O.  Ry.  and  Electric  Street 
Ry.,  for  constructing  grade  crossings  and 
subway  over  railroad  tracks  on  Main 
Street.  Cost  estimated:  Grade  crossings 
$300,000.  subway  $150,000,  M.  U.  Shuitt, 
City  Engineer. 

Toledo,  Ohio.  —  Council  has  approved 
plans  of  City  Engineer  for  ESist  Broadway 
grade  elimination.  New  York  Central 
R.R.  is  interested. 

Sioux  City,  Iowa. — Chicago  &  North- 
western R.R.  (W.  H.  FInley,  Chief  Engi- 
neer, Chicago,  III.)  Intends  laying  80-lb. 
rails  between  Salix  and  Onawa,  between 
Mapleton  and  Onawa  and  between  Movllle 
and  Holsteln.  at  a  cost  of  about  $100,000. 
A  number  of  new  stations  also  are 
planned;  also  an  electric  traveling  crane 
to  be  Installed  in  the  Nebraska  Street 
yards  this  spring. 

Garden  City,  Kan. — Garden  City.  Hast- 
ings &  Omaha  R.  R.  Co.  of  Garden  City. 
Incorporafed  by  Oeorge  W.  FInnup  of 
Garden  City,  Frank  T.  Burns  of  Kansas 
City,  Mo.,  and  others  for  the  purpose  of 
constructing  a  railroad  across  western  end 
of  Kansas  and  'through  Nebraska  to 
Omaha.  A  main  line,  163  miles  long,  from 
Garden  City  to  Stockton,  with  three 
branches,  one  from  Ogallah  to  Hays,  one 
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northwest  from  Stockton  to  the  north  line 
of  the  state,  and  the  third  southeast  from 
Garden  City  to  the  south  line  of  the  state, 
tn  Morton  County. 

Dallas,  Tex. — Railroads  entering  the  city 
have  submitted  plans  for  eliminating 
grade  crossings. 

« 

El  Paso,  Tex.— Santa  Fe  R.R.  Co.  (G.  W. 
Harris.  Ch.  Engr.,  Los  Angeles,  Cal.)  in- 
tends constructing  tive  miles  additional 
trackage  along  Rio  Grande  border  in  near 
future. 

Houston,  Tex. — City  Council  has  ordered 
San  Antonio  &  Aransas  Pass  R.R.  Co.  (G. 
Oliver.  Asst.  Engr.,  Yoekum.  Tex.)  to 
elevate  tracks  over  eight  or  ten  crossings 
at  a  cost  of  $1,000,000.  Steel  or  masonry 
structures  to  be  built  with  60-ft.  openings 
for  street  and  8  ft.  for  each  side  for  side- 
walks. Main  Street  crossing  plans  to  be 
Med  by  March  1. 

Eugene,  Ore. — Reported  Southern  Pa- 
cific R.R.  (W.  Hood.  Ch.  Engr.,  San  Fran- 
cisco. Cal.)  intends  making  improve- 
ments in  the  railroad  yards  here,  costing 

tso.ooo. 

San  Diego,  Cal. — See  "Bridges." 

Tucson,  Ariz  . — Reported  Arizona  East- 
em  Ry.  CWilliam  Hood,  Ch.  Engr.,  San 
Francisco,  Cal.)  considering  building  new 
cut-off  to  connect  Phoenix  and  Salt  Lake 
Vallej-  points  with  main  line. 


PRICES     AND     LETTINGS. 
iclndicates  award  of  contract. 

♦Pemberton,  W.  Va. — Contract  awarded 
Walton  Construction  Co.,  Falls  Mills,  Va.. 
for  constructing  the  Piney  Creek  .branch 
of  the  Virginia  Ry.  from  Pemberton  along 
Piney  Creek  to  Leckie,  7.5  miles.  There  is 
included  in  contract  five  steel  bridges, 
from  35  to  100  ft.  long,  and  a  tunnel  350 
ft.  long,  near  Pemberton. 

-ACoos  Bay,  Ore.  —  Reported  contract 
awarded  Twohy  Bros.,  Wells  Fargo  Build- 
ing, for  constructing  260  miles  of  the  ex- 
tension of  the  Southern  Pacific  R.R.  be- 
tween Coos  Bay,  Ore.,  and  Eureka,  Cal. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK. 

Lynn,  Mass. — Municipal  Council  author- 
ized securing  $75,000  bonds  for  erecting 
and  furnishing  proposed  school  on  Cono- 
mo  Avenue.  Wyoma. 

Peabody.  Mass. — Election  to  be  held  to 
vote  $25,000  bonds  to  remodel  Wallls 
School. 

Providence,  R.  1. — Contract  soon  to  be 
let  by  Board  of  Contract  and  Supply  for 
erecting  the  grammar  school  on  Charles 
Street,  to  contain  17  rooms,  and  an  as- 
sembly hall.  William  R.  Walker  &  Sons, 
.Archts. 

Warren,  R.  I. — School  bonds  amount- 
ing to  $50,000  reported  sold.  Address 
board   of   Education. 

Waterbury,  Conn. — Board  of  Education 
is  considering  erecting  three  new  high 
schools. 

Allegany.  N.  Y. — Plans  being  prepared 
by  Mowbray  &  Ufflnger,  56  Liberty  Street, 
New  York,  for  college  building  to  be  erect- 
ed at  St.  Bonaventure's  College;  cost 
about  $100,000.  Rev.  Father  Fidelia,  in 
charge. 

BInghamton,  N.  Y. — Board  of  Education 
contemplating  erecting  school  on  Oak 
Street  to  cost  about  $200,000. 

East  Aurora,  N.  Y. — The  school  for 
which  plans  are  being  prepared  by  Har- 
ris &  Merritt,  Erie  County  Bank  Build- 
ing, Buffalo,  is  to  be  three  story,  brick, 
terra  cotta  and  steel,  100  x  140  ft.,  and 
estimated  to  cost  $125,000.  Contract  for 
construction  will  be  let  in  March.  F.  H. 
Fuller,  president  School  Board. 

Gowanda,  N.  Y. — School  Board  selected 
Harris  &  Merrttt.  Erie  County  Bank 
Building,  Buffalo,  to  prepare  plans  for 
proposed  high  school  to  cost  approxi- 
mately   $60,000. 

Mechanlcsvllle,  N.  Y. — Election  to  be 
he.d  -March  10  to  vote  $75,000  bonds  to 
erect  school  on  Main  Street,  from  plans 
prepared  by  John  T.  Simpson,  Essex 
Building,  Newark,  N.  J. 

New  York,  N.  Y.— Henry  Fairfield  Os- 
bom.  President,  American  Museum  of 
.Natural  History  recommends  erection  of 
southeast  wing  and  a  plaza  linking  the 
American  Museum  in  West  Seventy-sev- 
enth Street  with  the  Metropolitan  Mu- 
seum of  Art  on  the  east  side  of  Central 
Park,  plans  for  which  have  been  pre- 
pared by  Trowbridge  &  Livingston.  527 
Fifth  Avenue:  estimated  cost  $750,000. 

Utica,  N.  Y. — Coun«l  considering  erec- 
tion of  new  city  hall.  Harry  R.  Hayes, 
Commissioner  Public  Works,  may  be  able 
to   give   further   information. 


Atlantic  City,  N.  J.— Reported  State 
Armory  Commissioners,  Harrisburg,  in- 
tend erecting  an  armory  here. 

Camden,  N.  J. — Contract  will  soon  be 
let  for  erecting  two-story  brick,  stone, 
terra  cotta  and  steel  250  x  178  ft.  high 
school.  Paul  A.  Davis.  3d,  Archt.,  1713 
Sansome  Street,  Philadelphia,  Pa.  Ad- 
dress Board  of  Education. 

Dover,  N.  J. — Board  of  Education  au- 
thorized to  purchase  site  and  erect  high 
school;    cost   not   to   exceed   $112,000. 

Garfield  (P.  O.  Passaic),  N.  J. — Board 
of  education  engaged  John  F.  Kelly,  o! 
Passaic,  to  prepare  plans  for  two  addi- 
tional schools. 

Lyndhurst,  N.  J. — Board  of  Education 
considering  erecting  one  school  of  16 
rooms,  costing  $50,000,  or  two  small  build- 
ings. 

LodI  (P.  O.  Hackensack),  N.  J. — A.  L. 
Vegliante,  of  Garfield,  engaged  to  prepare 
plans  for  proposed  school.  Address  Board 
of  Education. 

Morris  Plains,  N,  J. — State  Senate  has 
passed  a  bill  appropriating  $150,000  for 
extensions  to  the  State  Hospital  for  In- 
sane at  Morris  Plains. 

Beaver,  Pa. — Citizens  voted  $65,000 
school  bonds,  of  which  565,000  is  to  be 
used  for  erecting  12-room  school  at  Sec- 
ond and  Commerce  Streets.  Address 
Board   of   Education. 

Carbondale,  Pa. — School  Board  ap- 
proved plans  prepared  by  Owen  McGIynn 
of  W^ilkes-Barre,  for  proposed  high 
school:    probable    cost    $150,000. 

Chester,  Pa. — Election  to  be  held  in 
November  to  vote  $500,000  school  bonds. 

Connellsville,  Pa. — Board  of  Education 
considering  calling  an  election  to  vote 
$250,000  bonds  for  rebuilding  and  improv- 
ing school  properties. 

Greenville,  Pa. — Thlel  College  has  been 
bequeathed  $50,000  for  erecting  a  recrea- 
tion building  or  dormitory.  Address 
Board  of  Trustees. 

Letltz,  Pa.— E.  Z.  Scholl,  Sixth  and 
Court  Streets,  Reading,  Is  architect  for 
the  2-story  brick  and  stone  school  for 
which  the  citizens  voted  recently. 

Mlllersburg,  Pa. — Reported  plans  pre- 
pared for  proposed  library  and  gymna- 
sium to  be  erected  on  North  and  Walnut 
Streets  as  a  memorial  to  Henry  J.  John- 
son:  cost  about  $.?5,000. 

Nesquehoning,  Pa. — School  Board  will 
issue  $80,000  bonds  for  new  high  school. 

Norrlstown,  Pa. — George  S.  Idell,  34 
South  Sixteenth  Street.  Philadelphia,  en- 
gaged to  prepare  plans  for  $42,000  tuber- 
culosis cottage  to  be  erected  at  State 
Hospital  for  Insane. 

Philadelphia,  Pa. — Preliminary  plans  be- 
ing prepared  by  D.  K.  Boyd.  139  South 
Fifteenth  Street,  for  brick,  stone  and  steel 
building  to  be  erected  at  Nineteenth  and 
.Spring  Garden  Streets  for  Philadelphia 
College  of  Osteopathy. 

Finance  Committee  of  Councils  ap- 
proved ordinance  providing  for  erection 
of  Public  Library  at  Nineteenth  and  Vine 
Streets  on  the  Parkway;  $825,000  avail- 
able. 

Finance  Committee  of  Board  of  Edu- 
cation Feb,  7  adopted  resolutions  provid- 
ing for  a  loan  of  $2,500,000  to  be  used  for 
erecting  elementary  and  high  schools  and 
an  administration  building  on  the  Park- 
way. 

Councils'  Finance  Committee  approved 
ordinance  authorizing  erection  of  a  con- 
vention hall  on  the  Parkway  at  Twenty- 
first  Street;  $1,418,000  available. 

Mayor  Smith  reported  in  favor  of  re- 
building the  Philadelphia  General  Hos- 
pital at  a  cost  of  $4,000,000. 

Unlontown,  Pa. — Plans  being  prepared 
by  John  H.  Harmon,  First  National  Bank 
Building,  for  a  grade  school  80  x  124  ft., 
brick  and  stone. 

Citizens  voted  $225,000  bonds  for  re- 
placing Central  and  Park  Schools,  re- 
cently condemned.  Address  School 
Board. 

Vandergrlft,  Pa, — Election  to  be  held 
Feb.  26  to  vote  $170,000  bonds  for  pur- 
chasing site  and  erecting  fireproof  high 
school.    Address  Board  of  Education. 

Yardley,  Pa. — Election  to  be  held  March 
15  to  vote  $30,000  bonds  to  erect  new 
school.     Address  Board  of  Education. 

Cambridge,  Md. — School  Board  consid- 
ering issuing  $75,000  school   bonds. 

Ronceverte,  W.  Va. — Election  to  vote 
$30,000  bonds  to  erect  district  high  school 
for  Greenbrier  County,  at  Ronceverte  cor.- 
templated.  Address  Cfounty  Board  of  Ed- 
ucation,   I.*wlsburg 

Eatonton,  Ga. — Election  to  be  held  Feb. 
29  to  vote  $30,000  school  bonds.  Roy  D. 
Subbs,   Mayor. 

St.  Augustine,  Fla. — County  Commis- 
sioners have  secured  a  site  and  will  soon 
consider  preliminary  plans  for  a  court 
house. 


Mobile,  Ala. — Board  of  Revenue  &  Road 
Commissioners  of  the  County  considering 
the  $150,000  school  bond  issue  recently 
authorized  by  citizens. 

Laurel,  Miss.— School  bonds  for  $25,000 
will  be  sold  March  13  by  Mayor  and  Board 
City  Commissioners.  D.  F.  Gardinler, 
City  Clk. 

Knoxvllle,  Tenn. — R.  F.  Graf  &  Sons 
of  Knoxvllle,  engaged  to  prepare  plans 
for  fifteen-room  addition  to  Moses  School 
to   cost  approximately   $40,000. 

Akron,  O. — The  $50,000  appropriated  by 
the  city  for  purpose  of  acting  in  conjunc- 
tion with  the  State  Armory  Board  in  the 
erection  of  an  armory  building  has  been 
declared  legal.  State  has  appropriated 
$75,000   additional. 

Cleveland,   O, — See   "Bridges." 

Dayton,  Ohio. — School  bonds  for  $320,  ■ 
000  sold  by  Board  of  Education. 

East  Youngstown,  Ohio. — School  bonds 
amounting  to  $60,000  sold.  Adress  Board 
of  Education. 

FIndlay,  O. — Citizens  of  Allen  Town- 
ship have  petitioned  Election  Board  to 
vote  March  7  for  $45,000  bonds  to  erect 
centralized  school. 

GIrard,  Ohio. — Election  to  be  held 
March  Iv  to  vote  $70,000  bonds  for  erect- 
ing two  8-room  schools.  Address  Clerk 
Board  of  Education. 

Lebanon,  O. — Weber,  Werner  &  Ad- 
kins,  1206  Mercantile  Library  Building, 
Cincinnati,  engaged  to  prepare  plans  for 
proposed  County  Infirmary. 

McCutchenvllle,  Ohio. — Board  of  Educa- 
tion  sold   $40,000   school   bonds. 

New  Philadelphia,  Ohio.  —  Reported 
Board  of  Education  of  Dover  Township 
appropriated  $30,000  to  erect  a  consoli- 
dated school  between  Parral  and  Loudon, 

New  Stralghtsvllle,  O. — School  bonds 
amounting  to  $50,000  will  be  sold  April  1 
by  B.  A.  Davidson,  Clerk  School  Board. 
A  school,  two  story  brick  and  concrete, 
is  to  be  erected.  Date  for  receiving  bids 
on  construction  not  yet  set.  E.  S. 
Matheny,  Harrison  Building,  Columbus, 
Archt. 

Oxford,  Ohio. — Louis  Dlttoe,  Provident 
Bank  Building,  Cincinnati,  Is  architect 
for  the  dormitory  to  be  erected  at  Oxford 
University.  Nothing  further  will  prob- 
ably be  done  before  the  end  of  the  year. 
R.  M.  Hughes,  Secy.  Board  Trustees. 

Salem,  O. — School  bonds  for  $65,000  will 
be  sold  March  6  by  Albert  Hayes,  Clk. 
Board  Education. 

Tippecanoe  City,  Ohio. — Plans  being 
prepared  by  F.  L.  Packard,  Hayden  Build- 
ing, Columbus,  for  a  fireproof  school  to 
cost  $65,000  with  equipment.  F.  M.  Grant, 
Clk.  Board  of  Education. 

Markle,  Ind. — Neubaumer  &  Brown, 
Bluffton,  are  architects  for  the  proposed 
high  school  to  be  two  stories,  fireproof 
brick,  and  cost  $28,000.  George  W. 
Brickley,   Trus.   Rock   Creek   Township. 

Flint,  Mich. — Common  Council  has 
authorized  purchase  of  site  on  Union  and 
Harrison  Streets  for  a  municipal  market: 
probable  cost  $40,000.  City  Engineer  is 
on    the   Committee. 

Chicago,  III. — Board  of  Education  will 
spend  approximately  $4,000,000  In  1916  on 
new  buildings  and  additions  to  buildings 
and  about  $1,000,000  additional  for  perma- 
nent  improvements,   renovations,   etc. 

Urbana,  III, — ^Wesley  Foundation,  re- 
cently organized  by  Urbana  citizens,  re- 
ported to  be  planning  erecting  welfare 
group  of  buildings  near  the  University  of 
Illinois  campus,  first  unit  to  be  a  social 
renter  building,  costing  about  $100,000. 
Address  Wesley  Foundation,  care  Univer- 
sity Illinois. 

Milwaukee,  Wis. — Light  Horse  Squad- 
ron Association  (C.  R.  Hoffman,  Secre- 
tary), has  appropriated  $30,000  to  erect 
a  new  riding  hall  and  stables, 

Alta,  la, — Citizens  of  Consolidated  High 
School  District  voted  $90,000  school  bonds. 

Lewis,  Iowa. — The  Consolidated  Inde- 
pendent School  District  (G.  E,  Weaver, 
Superintendent)  intends  erecting  a  two- 
story  fireproof  school  costing  about  $50,- 
000,     Architect  not  selected  yet. 

Holsteln,  Iowa. — T.  M.  Watts,  Secretary 
.School  Board  will  sell  Feb.  18  $50,000 
school  improvement  bonds  recently  voted. 

Ottawa,  la. — Election  to  be  held  March 
13  to  vote  $12.i,000  bonds  for  erecting  ad- 
ditional building  and  equipment  for  the 
high   school. 

West  Liberty,  la. — Election  to  vote  $60.- 
000  bonds  to  rebuild  high  school  destroyed 
by  fire  contemplated.  Address  School 
Board. 

Bralnerd,  Minn. — Alden  &  Harris.  Com- 
merce Building.  St.  Paul,  are  architects 
for  county  Jail  and  sheriff's  residence  to 
be  erected  by  County  Commissioners  at 
cost  of  $28,000. 

Luverne,  Minn, — Board  of  Education  re- 
ported considering  erecting  new  school  to 
replace  Central  School;  cost,  $50,000, 


Minneapolis,  Minn. — Board  of  Education 
has  appioved  plans  for  proposed  Hia- 
watha .School. 

Moorhead,  Minn. — Citizens  in  favor  of 
erecting  a  high  school.  Address  School 
Board. 

Perham,  Minn. — Contract  will  be  let 
about  March  for  erecting  the  brick  fire- 
proof high  school  to  cost  $45,000.  T.  B. 
Miller,  Clerk  Board  of  Education. 

Tower,  Minn, — Erection  of  $80,000  school 
reported  under  consideration.  .\ddress 
Board  of  Education. 

Wabasha,  Minn. — Citizens  voted  $40,000 
bonds  to  erect  addition  to  high  school. 
Address  Board  of  Education. 

Omaha,  Neb, — Architect  to  be  selected 
about  Mar.  1  by  Board  of  Education  for 
two  buildings,  each  16-grade  rooms,  audi- 
torium, kindergarten  and  manual  training 
room;  three  buildings,  each  12  rooms,  plus 
auditorium,  kindergarten  and  manual 
training  room;  one  8-room  building  and 
two  4-room  additions;  remodeling  12- 
room  school  and  erecting  addition  to 
make  it  20  to  22  rooms,  plus  auditorium. 

Dickinson,  N.  D. — City  Council  consid- 
ering   erecting   a    city    hall. 

Mellette,  S.  D. — George  F.  Fossum, 
Aberdeen,  is  architect  for  the  2-story 
brick  school  to  cost  $25,000.  Don  Cheat- 
ham, Clerk  Board  of  Education. 

Butte,  Mont. — Reported  contract  about 
to  be  let  by  C.  Lewis  Wilson.  Montana 
Power  Building,  for  erecting  a  five-story, 
^14  X  183  ft.,  reinforced  concrete  and  hol- 
low tile  hospital  building  for  Dr.  T.  J. 
Murray:    cost    $250,000. 

Bowling  Green,  Mo. — Citizens  of  Pike 
Count  voted  bonds  for  erecting  two  court- 
houses, one  at  Bowling  Gi'een,  costing 
$75,000,  and  one  at  Louisiana,  costing 
$25,000.     Address  County  Clerk. 

Corsicana,  Tex.  —  See  "Paving  and 
Roads." 

Denton,  Tex. — Street  and  school  bonds 
amounting  to  $85,000  have  been  sold. 

Georgetown,  Tex. — Walker  &  Co..  Fort 
Worth,  are  architects  for  Williamson 
County  science  building. 

Houston,  Tex. — See  "Paving  and 
Roads." 

Roscoe,  Tex. — County  Commissioners 
petitioned  to  call  an  election  to  vote  $100,- 
000  bonds  for  erecting  a  court  house. 

Clayton,  N.  M.— Citizens  voted  $35,000 
bonds  to  erect  new  school.  Address 
Board  of  Education. 

Portland,  Ore. — See  "Prices  and  Let- 
tings." 

Fresno,  Cal. — A,  E.  Sunderland,  Pres. 
Board  of  Education,  recommends  $400,000 
bond  issue  for  erecting  high  school  and 
additional  buildings  at  two  elementary 
schools. 

San  Francisco,  Cal. — Competitive  plans 
to  be  received  for  the  State  office  build- 
ing to  be  erected  in  San  Francisco.  Ad- 
dress George  B.  McDougall,  State  Archt.. 
Sacramento. 

San  Luis  Obispo,  Cal. — Bond  issue  for 
$100,000  for  school  buildings  is  contem- 
plated.    Address  Board  of  Education. 

Woodland,  Cal.— W.  H.  Weeks,  75  Post 
Street.  San  Francisco,  is  architect  for 
pi-oposed  three-story,  fireproof,  reln- 
foreed-concrete,  stone  or  terra  cotta 
courthouse  to  be  erected  tor  Tolo  County. 
Address   County    Clerk. 

Kingman,  Ariz. — Trustees  of  Mohave 
County  Union  High  School  (Thomis 
Devine,  Clerk)  have  sold  $60,000  bonds  for 
erecting  union  high   school. 

Tucson,  Ariz. — Contract  soon  to  be  let 
for  erecting  city  hall.  Sidney  Masblr. 
.Architect,  'Tucson. 

Ottawa,  Ont, — School  Board  intends 
submitting  to  voters  at  the  April  election 
the  erecting  of  a  modern  high  school 
costing    $115,000. 

Dominion  Government  reported  to  be 
taking  steps  to  rebuild  Parliament  build- 
ings,   recently  destroyed. 

Windsor,  Ont. — Dominion  Parliament 
appropriated  $25^000  for  an  extension  to 
the  Windsor  Armory.  Lieut.  Col.  S.  C. 
Robinson  may  be  able  to  give  further  In- 
formation. 

St.  Boniface,  Man. — Election  to  be  held 
Feb.  28  to  vote  $85,000  bonds  to  erect 
addition  to  Provencher  Sqhool.  J.  S. 
Marion,  Chairman  School  Board. 

BIDS     DESIRED. 

Brookllne,  Mass, — I'ntil  Feb.  24.  by 
Board  School  Committee  (Geo.  I.  Aldrlch. 
Secy.),  for  erecting  addition  to  and  al- 
terations in  high  school.  Probable  cost, 
$100,000.  .\ndrews  Jaques  &  Rantoul, 
Archts.,   50   Congress   Street,   Boston. 

Amsterdam,  N.  Y. — Reported  desired 
until  March  1,  by  Board  Education  (Wil- 
liam McClearv,  Pres.).  for  erecting  2- 
storv.  135  X  50-ft.  school,  on  Vrooman 
Avenue,  near  Edson  Street.  Probable 
cost,  $40,000.  Leland  Niles,  81  Nlnavllle 
Street,   Architect, 
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Fort  Terry,  N.  Y.— Until  March  18,  by 
Constructing  Quarter  Master.  Fort  H.  G. 
Wright,  X.  Y.,  for  erecting  double  set  of 
ofticcrs'  quarters  at  P'ort  Terry,  adver- 
tised in  Engineering  Record. 

Hazleton,  Pa. — Reported  desired  until 
March  13.  by  Board  of  Education  for 
erecting  a   school   costing   $140,000. 

Monongahela,  Pa. — Until  Feb,  28.  by 
Carl  E.  Gibson.  Pres.  School  Board,  or 
Charles  J.  Rieger  &  Co.,  Archts.,  807 
Germania  Bank  Building,  421  Wood  Street. 
Pittsburgh,  for  erecting  school  at  Jack- 
son and  Pleasant   Streets. 

Wilmington,  N.  C— Until  Feb.  23,  by 
James  A.  Wetmore,  Acting  Supervising 
Architect,  Treasury  Department,  Wash- 
ington, D.  C,  for  erecting  U.  S.  custom 
house,  appraisers'  stores  and  courthouse 
at  Wilmington. 

Lafayette,  Ga.— Until  March  13,  by 
County  Commissioners  (John  C.  Toung, 
Chmn.),  for  erecting  court  house.  Chas. 
E.  Bearden,  Archt.,  Chattanooga,  Tenn. 

De  Funiak  Springs,  Fla. — Until  Feb. 
24,  for  erecting  a  high  school.  N.  D. 
Trotman,   Secy.   School  Board. 

New  Smyrna,  Fla. — Until  March  16,  by 
C.  R.  M.  Sheppard,  Secy.  Board  Pub.  In- 
struction, De  Land,  for  erecting  rein- 
forced concrete  school  at  New  Smyrna. 
A.  E.  Lewis.  Archt.,  Miami. 

West  Richfield,  O.— Until  March  7  (re- 
advertisement),  by  R.  E.  Parker.  Clk. 
Board  Education,  for  furnishing  material 
and  erecting  high  school.  See  "Prices 
and  Lettings."  Harpster  &  Bliss,  Archts., 
21  S.   Main   St.,  Akron. 

VIncennes,  Ind. — Reported  desired  until 
March  2,  by  Dr.  J.  N.  McCoy,  Secy.  Board 
Kducalion.  for  erecting  the  junior  high 
school   and   graded   building. 

Lakeview,  Mich. — Until  March  1  by 
.Scliool  Board  (Scott  Swarthout,  Secy.)  for 
erecting  a  3-stort  high  school  in  District 
.\"o.  3.  brick  and  tile,  costing  $25,000. 

Lincoln,  III.— Until  March  7,  by  Board 
of  Administration,  Capitol,  Springfield,  for 
erecting  a  school  at  Lincoln  State 
School  and  Colony.  James  B.  Dibelka. 
State  Archt.,  130  North  Fifth  Avenue, 
Chicago. 

Taylorvllle,  III.— Until  March  24.  by 
James  A.  Wetmore,  Acting  Supervising 
Architect,  Treasury  Department.  Wash- 
ington, D.  C,  for  erecting  U.  S.  postoffice 
at  Taylorvllle. 

Dolllvar,  Iowa. — Until  March  10,  for 
erecting  school  in  Consolidated  Inde- 
pendent School  Dist.  Jas.  S.  Cox  and  H. 
C.    Hardy,    Archts.,    Estherville. 

Ashby,  Minn.— Until  Feb.  29,  by  Board 
Education  (L.  J.  Hague,  Secy.),  for  erect- 
ing high  school.  A.  H.  Foss,  Archt.,  El- 
bow Lake. 

WInfield,  Kan.— Until  Feb.  24  for  erect- 
ing school  for  which  citizens  recently 
voted  $77,000  bond  issue.  J.  M.  Fuller. 
Architect,  Winfleld.  E.  M.  Hartley.  Clerk 
Board  of  Education. 

Fort  Bliss,  Tex. — Until  March  15.  by 
Department  of  Quarter  Master.  El  Paso, 
for  erecting  a  second  story  addition  to 
hospital  at  Fort  Bliss,  advertised  in  En- 
gineering  Record. 

Houston,  Tex. — Reported  desired  until 
Feb.  28,  by  City  Secretary  for  erecting  the 
Kastwood  administration  building.  Mau- 
rice J.   Sullivan,  City  Archt. 

Miami,  Okla.— Until  Feb.  28,  by  W.  P. 
McCullough.  County  Clk.,  for  erecting 
court  house  and  jail. 

Aberdeen,  Wash. — Until  March  22.  by 
James  A.  Wetmore,  Acting  Supervising 
Architect,  Treasury  Department,  Wash- 
ington, D.  C.  for  constructing  complete 
(including  mechanical  equipment  and  ap- 
proaches) a  U.  S.  post  office  at  Aberdeen. 

Seattle,  Wash.— Until  March  1,  by  Port 
Seattle  Commission  (C.  E.  Remsberg. 
Secy.)  for  erecting  one  story  reinforced 
concrete  compressor  building  at  foot  of 
Spokane  St.;  probable  cost,  $30,000. 

Until  March  25,  by  Board  Re.gents,  Univ. 
of  Washington,  for  erecting  a  50  x  200  ft. 
three-story  university  building  on  the 
campus,  to  be  a  duplicate  of  Home  Eco- 
nomics Building;  probable  cost,  $170,000. 
Bebb  &  Gould.  Archts..  Seattle. 

Alameda,  Cal. — Reported  desired  until 
March  7  by  School  Board  for  erecting  unit 
of  Lincoln  School  in  square  bounded  by 
Central  Avenue  and  Van  Buren  Street. 
Also  a  2-story  and  basement  addition  to 
Washington   School. 


PRICES     AND     LETTINGS. 
iilndicates  award  of  contract. 

'i^Westfleld,  Mass. — Contracts  for  erect- 
ing grade  school  on  White  Street  and 
White  Avenue  (bids  opened  Feb.  12). 
awarded  as  follows;  General  contract  to 
P.  J.  Mahoney,  Westfield,  $36,714;  heat- 
ing, J.  J.  Cotter  Co.,  Springfield.  $4,996; 
plumbing.  W.  M.  &  W.  E.  Ahern,  West- 
field.  $2,964.  Malcolm  B.  Harding,  Archt., 
Westfield. 


♦  Hornell,  N.  Y. — Contract  for  erecting 
U.  S.  Post  Office  awarded  Sidney  K. 
Eastwood,  Owego,  at  $61,863. 

'^Little  Falls,  N.  Y. — Contract  awarded 
George  B.  Wills,  Inc.,  101  Park  Avenue, 
New  York,  for  erecting  the  municipal 
building  here,  and  not  the  high  school  as 
previously  stated. 

'^Caldwell,  N.  J. — Contract  awarded  by 
Board  of  Freeholders,  Newark,  to  Essex 
Construction  Co.,  85  Academy  Street, 
Newark,  tor  erecting  new  wing  for  women 
at  Caldwell  Penitentiary,  at  $120,990. 
Two  lowest  bids  on  plumbing  and  gas- 
titting  in  this  building  submitted  by 
James  F.  Kelly,  at  $20,358,  and  Salmon 
Heater  &  Construction  Co.,  at  $29,899. 

■A-Hackensack,  N.  J.— Contract  for  con- 
structing complete  U.  S.  Post  Office 
awarded  Frymier  &  Hanna  Co.,  25  West 
Forty-fifth    Street,    New   York,   N.   Y.,   at 

$72,761. 

•Newark,  N.  J. — Contract  awarded  by 
Essex  County  Park  Commission  for  erect- 
ing pavilion,  children's  shelter  and  com- 
fort station  at  Weequahic  Park  to  William 
E.  Sharwell,  377  North  Fifth  Street,  at 
$29,270,  and  plumbing  to  Jacob  Rau,  Jr.. 
43  West  Kinney  Street,  at  $1,592. 

^^Leighton,  Pa. — Contracts  awarded  by 
Board  of  Education  for  erecting  Central 
High  School  as  follows:  General  con- 
struction. Beard  Construction  Company, 
Reading,  $81,896;  plumbing  and  drainage, 
E.  P.  Saeger,  Allentown,  $6,245;  electric 
wiring,  Reading  Electric  Company,  Read- 
ing.  $1,794. 

-AJennlngs,  La. — Contract  awarded  by 
Police  Jury  for  erecting  Jefferson  Davis 
Parish  Court  house  to  Caldwell  Brothers 
of   Abbeville,    at   $85,000. 

♦Cincinnati,  Ohio. — Contracts  in  con- 
nection with  erecting  $30,000  Nurses'  Home 
for  German  Deaconess  Hospital  awarded 
as  follows;  Carpentry,  M.  Marcus  Building 
Co.,  2023  Reading  Road;  cut  stone,  David 
Hummel  Building  Co.,  2629  Spring  Grove 
Avenue,  Camp  Washington;  roofing  and 
metal  work.  Fahnle  &  Dietrich,  537  Oliver 
Street;  plumbing,  H.  Niemes,  6102  Main 
Avenue,  Pleasant  Ridge;  electric  work,  A. 
Becker  &  Son,  8  West  Sixth  Street;  mar- 
ble. Standard  Marble  Works,  706  West 
Front  Street;  heating.  Peck,  Anderson  & 
Peck,  Court  and  Sycamore  Streets. 

West  Richfield,  Ohio. — Following  are 
bids  opened  Feb.  10.  by  School  Board 
(R.  E.  Parker,  Clk.).  for  erecting  school: 
Pardee  &  Reid.  Akron,  $37,000;  Rowe  & 
Giles  Lumber  Company,  Chagrin  Falls, 
$39,556;  Foraker  Bros.,  Barberton,  $39,- 
905;  James  H.  Wells,  Cleveland,  $42,694. 
Separate  bids  were  submitted  on  heating 
and  ventilating  and  plumbing.  All  bids 
rejected,  as  they  exceeded  the  amount 
available.  Harpster  &  Bliss,  Archts.,  21 
S.   Main   St.,   Akron. 

•Armstrong,  III. — Contract  for  erecting 
high  school  (bids  opened  Feb.  1)  awarded 
Freeman  &  Moore.  Champaign.  A.  G. 
Maury,  Secy.  Board  of  Education. 

•De  Pere,  Wis. — Contract  for  erecting 
four-story,  180  x  66-ft.  fireproof  dormitory 
at  St.  Norbert's  College  awarded  JPeter 
Francken  of  De  Pere;  cost  about  $100,000. 
W.  E.  Reynolds,  Archt.,  Green  Bay. 

•Anoka,  Mlnn.^-Contract  for  erecting 
U.  S.  Post  Office  awarded  W.  D.  Lovell, 
Minneapolis,   Minn.,   at   $41,250. 

•Galveston,  Tex. — Contract  for  remod- 
eling U.  S.  Court  House  awarded  O.  E. 
Fischer  Building  Co.,  2331  Mechanic 
Street,   Galveston,   at   $38,490. 

Portland,  Ore. — Following  are  four  lowest 
bids  opened  Jan.  31  by  School  Board  Ben- 
son Polytechnic  .School  for  erecting  admin- 
istration building  and  three  units  of  the 
boys'  shop;  Parker  &  Banfield.  Portland. 
Jl  89.410:  Dinwiddle  Con!3truction  Com- 
pany, Portland.  $199,500;  Sound  Con- 
struction Company,  Seattle,  Wash.  $207,- 
546;  Brayton  Engineering  Company, 
Poi  tland.   $210,500.     All  bids  rejected. 


PRIVATE  BUILDINGS 


PROPOSED     WORK. 

Boston,  Mass. — Various  lat>or  unions 
said  to  be  contemplating  erecting  Temple 
of  Labor  to  cost  about  $300,000.  William 
C.  Ewing.  Supt..  Wells  Memorial  Bldg., 
985  Washington  Street,  may  be  able  to 
give   further   information. 

Pittsfield,  Mass. — Frank  Howard,  59 
North  Street,  it  is  reported,  has  secured 
a  site  on  Fenn,  First  and  Federal  Streets 
on  which  he  intends  erecting  a  three-story 
store  and  business  building  costing,  in- 
cluding  site,    $90,000. 

Providence,  R.  I, — St.  Ann's  Roman 
Catholic  Church  is  having  plans  prepared 
by  J.  F.  O'Malley,  75  Westminster  Street, 
for  a  two-story  and  basement  brick 
school,  80  X  133   ft. 

New  Haven,  Conn.— R.  W.  Foote,  185 
Church  Street,  has  prepared  plans  for  al- 
terations to  Hotel  Duncan  to  cost  $30,000. 
Contract  to  be  awarded  at  once. 


Albany,  N.  Y. — Contract  to  be  let  In 
March  for  erecting  16-story  and  basement 
addition  to  Ten  Eyck  Hotel,  steel  frame, 
brick  and  terra  cotta;  estimated  cost 
$600,000.  Contract  for  structural  steel, 
1400  tons,  awarded  Ferguson  Steel  &  Iron 
Co.,  Buffalo.  Eisenwein  &  Johnson, 
Archts.,  775  Ellicott  Square,  Buffalo. 

Bay  Shore,  L.  I.,  N.  Y. — Gustave  Steln- 
back,  15  East  Fortieth  Street,  New  York, 
reported  architect  for  $75,000  edifice  to  be 
erected  on  Main  Street  and  Clinton  Ave- 
nue for  St.  Patrick's  Roman  Catholic 
Church.    Rev.  Henry  C.  Jordan,  Pastor. 

BInghamton,  N.  Y. — Plans  being  pre- 
pared by  T.  I.  Lacey  &  Son,  1110  Kilmer 
Building,  for  Masonic  Temple,  to  cost 
about  $75,000.  B.  Newell,  Broome  County 
Trust  Company,  Court  and  Collier  Streets. 
Chairman  Building  Committee. 

Buffalo,  N.  Y. — Plans  being  prepared  by 
Robert  North.  Prudential  Building,  for 
structural  steel  and  brick  edifice  to  be 
erected  for  Grace  Episcopal  Church, 
Niagara  and  Penfield  Streets;  estimated 
cost  $80,000.  Rev.  John  C.  Ward,  Pastor, 
1141  West  Avenue. 

Plans  being  prepared  by  Lansing,  Bley 
&  Lyman,  Prudential  Building,  for  a  brick 
and  terra  cotta,  384  x  80  ft.  store  and 
office  building  which  Robert  W.  L.  Pome- 
roy.  Fidelity  Building,  will  erect  on  Dela- 
ware Avenue  and  Chippewa  Streets;  esti- 
mated cost  $100,000. 

Fredonia,  N.  Y. — Chautauqua  Lodge  of 
Odd  Fellows  has  purchased  site  on  West 
Main  Street  and  Intends  erecting  three- 
story  brick  business  and  lodge  building. 

New  York,  N.  Y.— McKim,  Mead  & 
White,  101  Park  Avenue,  engaged  to  pre- 
pare plans  for  five-story,  38  x  100-tt.  resi- 
dence, to  be  erected  at  13  East  Seventv- 
ninth  Street,  for  Mrs.  Thomas  Newbold. 
289  Madison  Avenue;  cost  about  $100,000. 

Plans  being  prepared  by  Henry  C.  Pel- 
ton,  8  West  Thirty-eighth  Street,  for  five- 
story  fireproof  brick  dwelling  witt  a 
facade  of  limestone  and  granite  to  be 
erected  at  50  East  Sixty-ninth  Street  for 
Logan  O.  Timberlake,  of  Brooklyn:  esti- 
mated cost,   $75,000. 

Scarsdale,  N.  Y. — Plans  being  prepared 
by  Charles  A.  Piatt.  101  Park  Avenue. 
New  York,  for  a  two-and-one-half-story 
residence  to  be  erected  for  Alonzo  Cot- 
tier;  cost  about  $60,000. 

Schenectady,  N.  Y. — Sol  Levi,  322  State 
Street,  interested  in  forming  company  f^r 
purpose  of  erecting  theater  and  store 
building  at  206  State  Street,  to  cost  about 
$125,000. 

Schenectady,  N.  Y. — Demers,  Mosley  & 
Campalgne.  Illuminating  Building,  410 
Fulton  Street,  Troy,  are  architects  for 
five-story  Masonic  Temple  to  be  erected 
here. 

Camden,  N,  J. — Philadelphia  &  Reading 
R.  R.  (S.  T.  Wagner,  Ch.  Engr.,  Philadel- 
phia, Pa.)  is  reported  considering  erecting 
a  terminal  station  in  Camden  for  Atlantic 
City  division. 

Bala,  Pa. — Plans  being  prepared  bv 
George  L.  Lovatt.  416  Walnut  Street, 
Philadelphia,  for  three-story,  60  x  150  ft. 
stone  parochial  school  for  St.  Matthias' 
Roman  Catholic  Church. 

Glenslde,  Pa. — Contract  about  to  be  let 
for  erecting  three-story,  brick.  80  x  74  ft. 
apartment  house  on  Mt.  Carmel  and 
Roberts  Avenues  for  William  T.  B.  Rob- 
erts &  Son;  cost  $25,000.  E.  Allen  Wil- 
son. Archt.,  1208  Chestnut  Street.  Phila- 
delphia. 

Monongahela,  Pa. — The  Methodist  Epis- 
copal Church  has  appointed  a  committee 
to  have  plans  prepared  for  erecting  a 
wing  to  cost  $25,000. 

Mount  Union,  Pa. — Julian  Millard.  Al- 
toona,  is  architect  for  the  building  which 
the  Central  National  Bank  will  erect  this 
spring. 

Nantlcoke,  Pa. — Plans  prepared  by  Aus- 
tin L.  Reilly,  Bennett  Building,  Wllkes- 
Barre,  for  $55,000  edifice  to  be  erected  for 
St.   Joseph's  Roman  Catholic  Church. 

New  Castle.  Pa. — Plans  prepared  by 
Frank  H.  Foulke  of  New  Castle,  for  four- 
storv  lodge  building  to  be  erected  on 
North  Mill  Street  tor  Moose  Club;  cost 
about   $50,000. 

Philadelphia,  Pa. — Colonial  Trust  Com- 
pany, Thirteenth  and  Market  Streets,  con- 
templates erecting  12-story,  stone,  brick 
and  concrete  bank  building. 

Henry  E.  DeHoft,  48  South  Sixty-first 
Street,  is  architect  for  three-story,  brick 
and  concrete  building  which  the  Jpnes 
Dairy  Company  intends  erecting  at  1211 
North  Fourth   Street. 

Pittsburgh,  Pa. — Plans  prepared  by 
Harry  S.  Bair,  Vandergrift  Building,  for 
a  $25,000  stone  residence  to  be  erected  on 
Fairfield  Lane,  Schenley  Farms,  for  Ar- 
thur K.  Rabe. 

C.  E.  Roth.  President  of  the  German 
Savings  &  Deposit  Bank.  1401  Carson 
Street,  contemplates  erecting  $40,000  resi- 
dence on  Beacon  Street  and  Shady  Ave- 
nue.   Squirrel    Hill. 

Schenley  Farms  Company  intends  erect- 
ing an  eight-story  warehouse  to  cost 
$250,000.  (^ouncilmanio  Committe  on 
Public  Service  and  Surveys  has  affirmed 


an  ordinance  providing  for  the  construct- 
ing of  a  bridge  across  Duquesne  way 
from  elevated  tracks  of  Pennsylvania 
R.  R.  Company  to  the  warehouse  of  this 
company. 

Wllklnsburg,  Pa. — Contract  soon  to  be 
let  by  Alden  &  Harlow,  Archts..  305  Fifth 
Avenue,  Pittsburgh,  for  a  flve-storx  Ma- 
sonic Temple,  to  be  erected  at  an  approx- 
imate cost  of  $90,000. 

Wheeling,  W.  Va. — Plans  being  prepared 
by  E.  N.  Alger,  Huntington,  for  a  one  and 
two-story  brick  and  stone  or  terra  cotta 
edifice  and  parish  house  to  be  erected  on 
Fifth  Avenue  and  Eleventh  Street  for 
Trinity  Episcopal  Church;   cost  $50,000. 

Plans  being  prepared  by  F.  F.  Farls,  419 
Schmulbach  Building,  for  a  two  or  three- 
story  fireproof  bakery  contemplated  by 
General  Baking  Company;  probable  cost 
$50,000. 

Spartanburg,  S.  C. — Erection  of  $45,000 
Masonic  Temple  contemplated  here. 

Atlanta,  Ga. — F.  E.  Mackle  Construc- 
tion Co.,  of  Atlanta,  reported  engaged  on 
a  three-story  brick  apartment  buildlnK 
to  be  erected  on  Ponce  de  Leon  Avenue 
and  Durant  Place,  for  C.  W.  Lane;  cost 
approximately   $60,000. 

Plans  prepared  by  Morgan  &  Dillon, 
Grant  Building,  for  three-story  brick 
building  to  be  erected  on  Luckie  Street 
for  W.  S.  Elkln;  cost,  $76,000. 

Tampa,  Fla. — Plans  prepared  for  three- 
story  and  basement,  reinforced  concrete, 
brick,  stone  and  terra  cotta  college  build- 
ing to  be  erected  on  Florida  Avenue  and 
Madison  Street,  in  connection  with  Saqred 
Heart  Roman  Catholic  Church;  cost  about 
$60,000.    Rev.  Michael  McNally.  Pastor. 

Meridian,  Miss. — Fifteenth  Avenue  Bap- 
tist Church  taking  steps  to  erect  three- 
story  edifice  on  Sixth  Street  and  Sixteenth 
Avenue,  cost  about  $30,000. 

Alliance,  Ohio. — Plans  completed  for 
$50,000  brick  building  to  be  erected  for 
Eagles  Lodge. 

Cincinnati,  O. — Rapid  Electrotype  Com- 
pany, Canal  and  Race  Streets,  plans 
erecting  on  McMicken  Avenue  and  Elm 
Street  a  building  costing  about  $50,000. 

Columbus,  O. — Sketches  prepared  for 
six-stor.v  bank  building  to  be  erected  on 
Gay  and  High  Streets  for  Citizens'  Trust 
and  Savings  Bank. 

Youngstown,  Ohio. — Henry  W.  Davis. 
601  Mahoning  Building,  reported  one  of 
the  promoters  for  a  Ihree-story  brick  and 
steel  apartment  building  contemplated  at 
Elm  Street  and  Rayen  Avenue;  probable 
cost  $50,000. 

Richmond,  Ind. — See  "New  Industrial 
Plants." 

Highland  Park  (P.  O.  Detroit),  Mich.— 
Methodist  Episcopal  Church  intends 
erecting  $90,000  edifice  on  present  site. 

Hamllne,  Minn. — Trustees  of  Hamline 
University  and  Hamline  Methodist  Church 
propose  uniting  and  erecting  a  $100,000 
church  on  the  university  campus. 

Rochester,  Minn. — M.  C.  Lawler,  Roches- 
ter, reported  interested  In  $40,000  theater, 
three-story  fireproof  brick  and  terra  cotta. 
to  be  erected  on  Main  Street. 

St,  Paul,  Minn. — Alexander  Ramsey  es- 
tate will  erect  on  Robert  and  Fourth 
Streets  a  business  building  costing  $50,000. 
W.  H.  Yardley.  of  Yardley  &  Tiffany,  685 
Endicott  Building,  may  be  able  to  give 
further  information. 

Reported  Van  Paper  Supply  Company. 
East  Third  and  Minnesota  Streets.  In- 
tends erecting  warehouse  to  cost  about 
$50,000. 

H.  H.  Freng.  1153  Portland  Avenue,  will 
erect  a  $75,000  apartment  house  at  Lin- 
wood  Avenue  and  Victoria  Street;  esti- 
mated cost,  $75,000. 

Winona,  Minn. — The  Wisconsin  Rv., 
Light  <i-  Power  Company  (R,  M.  Howard, 
manager.  Winona),  will  erect  a  steam  re- 
serve station  in  Winona,  to  cost,  with  ma- 
cliinery.   $200,000. 

Sallna,  Kan. — H.  D.  Lee.  of  Salina.  will 
erect  $150,000  building  here,  to  be  used 
by  Lee  Mercantile  (Company  and  Lee 
Hardware  Company. 

Omaha,  Neb. — Plans  being  prepared  by 
J.  J.  Nachyigall.  333  Paxton  Street,  for  the 
lodge  building  for  the  Knights  of  Colum- 
bus. 

Mandan,  N.  D. — Various  lodges  in  this 
city,  including  Elks.  Knights  of  Pvthias, 
and  others,  propose  erecting  a  joint  club 
house  costing  $100,000. 

Glendlve,  Mont. — Reported  plans  pre- 
pared for  a  depot  which  the  Northern  Pa- 
cific R.v.  Company  (W.  L.  Darling,  Ch. 
Engr.,  St.  Paul.  Minn.)  intends  erecting 
here. 

Carthage,  Mo,  —  Plans  being  prepared 
by  John  Gaisford,  Goodwyn  Institute 
Bulldiftg.  Memphis.  Tenn.,  for  $25.00(y 
edifice  to  be  erected  for  First  Presby- 
terian  Church. 

St.  Louis,  Mo. — Erection  of  additional 
story  to  Metropole  Hotel.  Twelfth  and 
Morgan  Streets,  contemplated;  cost  about 
$40,000. 
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Austin,  Tex. — C.  H.  Page,  Austin  Na- 
tional Banlc  Building,  Is  architect  for 
three-story,  90  x  109  ft.,  fireproof,  briclc 
and  reinforced-concrete  warehouse  to  be 
erected  for  Voss  &  Kooclc;  cost  about 
125,000. 

Paris,  Tex. — First  Christian  Church 
(Scientist)  will  erect  new  ediflce  to  cost 
about  $40,000. 

Seattle,  Wash. — Hiliman  Interests  will 
erect  six-story,  60  x  120-tt.  reinforced  con- 
crete apartment  house  at  Bellevue  Ave- 
nue and  Roy  Street,  costing  $100,000.  and 
a  three-story  briclt  store  and  office  build- 
ing at  Hiliman  City;  cost  about  $60,00D. 
E.  S.  Bateman,  Central  Building,  Agent. 

Fresno,  Cal. — Southern  Pacific  Railroad 
Company  (W.  Hood,  Ch.  Eijgr.,  San  Fran- 
cisco) will  spend  $60,000  in  rebuilding 
present  passenger  station  and  erecting 
Pullman  sheds. 

Los  Angeles,  Cal. — John  Parkinson,  Se- 
curity Building,  is  architect  for  the  termi- 
nal market  to  be  erected  on  East  Sevetjth 
Street  by  the  Los  Angeles  Terminal  Com- 
pany recently  incorporated.  It  is  pro- 
posed to  erect  four  6-story  and  basement 
warehouses,  each  1260  x  100  ft.  and  two 
2-story  and  basement  public  market  build- 
ings, each  1250  x  75  ft.,  all  reinforced  con- 
crete construction,  with  a  quantity  of 
steel  sash  and  glass;  total  length  about 
two  miles. „  ,^ 

Pacific  Electric  Ry,  Co.  (G.  E.  Pillsbury, 
Ch.  Engr.,  Los  Angeles)  will  erect  barns 
and  shops  this  spring  at  Vineyard  Sta- 
tion for  Western  Division;  at  Covina 
Junction  for  Eastern  Division,  and  at 
Sixth  and  Alameda  Streets  for  Southern 
Division. 

Wilmington,  Cal.— Los  Angeles  Ware- 
house Company  will  erect  on  Breeze 
Street,  Wilmington,  a  three-story  rein- 
forced concrete  warehouse.  C.  H.  Eu- 
bank, Pres.  First  Natl.  Bank,  Wilming- 
ton, is  President  of  the  company. 

Vancouver,  B.  C. — Preliminary  plans 
being  prepared  by  B.  Marcus  Priteca, 
Pantages  Building,  Seattle,  Wash.,  for 
$250,000  vaudeville  theater  to  be  erected 
here  for  A.  Pantages. 


BIDS     DESIRED. 

Marcellus,  N.  Y. — Reported  desired  until 
March  15,  by  Harry  D.  Phoenix,  Archt.. 
417  Union  Building,  Syracuse,  for  erecting 
2V4 -story  bank  and  public  Ubrary  build- 
ing. 35  X  50  ft.,  in  Main  Street,  for  the 
First  National  Batk  (Dr.  John  Parsons, 
Pres.).     Probable  cost,  $100,000. 

Wilmington,  Del.— By  Wilson,  Eyre  & 
Mcllvaine,  Archls.,  1003  Spruce  fatreet, 
Philadelphia,  Pa.,  for  erecting  $75,000  res- 
idence for  F.  G.  Tallman. 

Gastonia,  N.  C.— Reported  desired  until 
Feb.  21  by  First  xNational  Bank  for  erect- 
ing 7-story  building.  Probable  cost  $100,- 
000.  Wilson  &  Sompawrac,  Archt.,  Co- 
lumbia, S.  C. 

Minneapolis,  Minn. — Reported  desired 
until  April  1,  by  Chapman  &  Magney, 
Archts.,  Essex  Bldg.,  for  erecting  an  8- 
story  132  x  308  ft.  warehouse  for  Pence 
Auto   Co.     Probable   cost   $250,000. 

Butte,  Mont. — Reported  desired  .until 
Feb  28  by  M.  Warrem,  Power  Building, 
for  erecting  a  six-story  fireproof  business 
building  for  the  Granite  Alaska  Co.;  cost 
$300,000. 


:^PIttsburgh,  Pa. — Contract  awarded  by 
Paul  Irwin.  Archt.,  Renshaw  Building,  to 
B.  A.  Groah  Construction  Company,  847 
West  North  Street,  for  erectine  live-story, 
reinforced-concrete  building  at  319 
Liberty  Avenue  for  Nielen  &  Company; 
cost  about   $60,000. 

-^Atlanta,  Ga  — Contract  awarded  Ful- 
ton County  Home  Builders,  Candler 
Building,  for  erecting  twin  apartments 
on  Highland  and  Ponce  de  Leon  Avenues 
for  Lucien  L.  Knight;  total  cost  about 
$75,000. 

-A-Huntsvllle,  Ala. — Contract  for  erecting 
Hutchens  Building  awarded  Baxter  Broth- 
ers,  of  Huntsviile,   at  $24,000. 

-^Danville,  Ky.  —  Contract  reported 
awarded  by  Danville  Hotel  Company  to 
E.  R.  Dillehay,  Danville,  for  erecting  $60,- 
000  fireproof  hotel  on  site  of  old  Gilcher 
House,  destroyed  by  fire. 

-A-Akron,  Ohio. — Contract  awarded  Car- 
michael  Construction  Company,  Akron, 
for  erecting  three-story  fireproof  build- 
ing to  replace  Jackson  Block  at  Main  and 
Quarry  Streets,  cost  about  $80,000. 

-A^EIyrla,  O. — L.  A.  Burget  &  Company, 
Lorain,  have  general  contract  for  erect- 
ing Lewis  Block  on  East  Broad  St.,  at 
about  $62,000,  and  J.  A.  Lucas  &  Com- 
pany of  Elyria  for  heating.  Paul  Riss- 
man,  Archt..  Lorain. 

AShadyslde,  Ohio. — Later  reports  state 
Trustees  of  Methodist  Church  have  re- 
scinded former  action  and  awarded  con- 
tract to  Freeman  &  Hudson  of  Bellaire, 
for    erecting    $30,000    ediflce. 

♦Springfield,  III. — Contract  for  erect- 
ing mree-slory,  brick  and  steel  building 
to  replace  Boston  Store  destroyed  by  fire 
awarded  Charles  W.  Black,  Springfield, 
and  iron  and  steel,  to  Springfield  Bridge 
&  Iron  Company,  632  Reisch  Building; 
cost  approximately  $42,000.  W.  H.  Con- 
way,  Archt.,    104   East   Side   Square. 

■^Mapleton,  Iowa. — Contract  awarded 
Lytle  Construction  Company,  Sioux  City, 
for  erecting  bank  building  for  Mapleton 
Trust  &   Savings   Bank;   cost  $30,000. 

-AOmaha,  Neb. — Contract  for  erecting 
6-story  addition  to  Castle  Hotel  70  x  100 
ft.,  awarded  Selden  Breck  Construction 
Company,  State  Bank  Building,  at 
$130,000. 

-y^Beaumont,  Tex, — Contract  for  erect- 
ing passenger  station  for  Kansas  City 
Southern  R.  R.  awarded  Herman  Weber, 
Beaumont.  C.  E.  Johnston,  Consulting 
Engineer,   Kansas  City,   Mo. 

-^-Seattle,  Wash. — Contract  awarded  by 
Thompson  &  Thompson,  Archts.,  Mutual 
Life  Building,  to  Hans  Pederson,  Alaska 
Building,  for  erecting  four-story  and 
basement,  60  x  120-ft.  office,  hotel  and 
lodge  building  at  Seventh  Avenue  and 
King  Street,  for  Chinese  Masonic  Asso- 
ciation; cost,  $50,000. 

■A-Spokane,  Wash.  —  Contract  awarded 
Fred  Phair,  Paulsen  Building,  Spokane, 
for  erecting  a  five-story  concrete  and  steel 
grocery  warehouse  for  McClintock  Trunkey 
Co.  at  Stevens  Street  near  Northern  Pa- 
cific Ry.;  cost  $70,000.  Whitehouse  & 
Price,  Archts.,  Spokane. 


Christiana,  Pa. — Business  Men's  Asso- 
ciation reported  interested  in  erection 
of  a  silk  mill,  steel  and  brick  construc- 
tion,   and  costing   $50,000. 

Lancaster,  Pa. — Bayuk  Brothers,  Third 
and  Spruce  Streets,  Philadelphia,  will  erect 
$75,000  cigar   plant  here. 

Lancaster,  Pa. — Hamilton  Watch  Com- 
pany, Lancaster,  contemplating  erecting 
an  addition  to  the  factory. 

Armstrong  Cork  Company,  Lancaster, 
will  erect  additional  buildings  at  plant 
here,    including   warehouse. 

Reading,  Pa. — A  four-story  40  x  100  ft. 
addition  will  be  erected  to  Luden  candy 
factory  (W.  H.  Luden,  Pres.);  cost,  in- 
cluding machinery,  about  $50,000. 

Wilmington.  Del. — Plans  filed  for  one- 
story  179  X  230  ft.  brick,  terra  cotta  and 
steel  addition  to  plant  of  Artillery  Fuse 
Company,  Garasche's  Lane  and  B  Street; 
cost  about  $35,000. 

Atlanta,  Ga.  —  Reported  Centralia 
Creamery  Company  (O.  Rognan  Lee,  Pres. 
and  General  Manager)  of  Centralia,  111., 
intends  erecting  $100,000  plant  here. 

Cedartow/n,  Ga. — The  plant  which  the 
Cedartown  Cotton  &  Export  Company  in- 
tends erecting  is  at  Cedartown,  G&.,  not 
Pa.,   as   previously   stated. 

Savannah,  Ga. — Globe  Machinery  & 
Barrel  Company  incorporated,  with  Gor- 
don Saussy,  103  St.  Julian  Street  East, 
and  others,  will  erect  plant  here. 

American  Specialty  Company  incorpo- 
rated, with  O.  S.  Kulraan,  610  Abercorn 
.Street,  and  others,  and  intends  erecting  a 
plant  on  River  and  Williamson  Streets. 

Tampa,  Fla, — Reported  plant  of  Tampa 
Fertilizer  Company  (T.  D.  Fitzgerald, 
manager)  destroyed  by  fire  will  be  rebuilt. 

Richmond,  Ind, — Starr  Piano  Company, 
Richmond,  is  considering  erecting  a  five- 
story  factory  eitlier  concrete  or  brick, 
also  a  business  block  at  8-12  N.  Eighth 
Street. 


:(tOregon  City,  Ore. — Contract  awarded 
Hurley-Mason  Company,  Portland,  for 
erecting  two  and  tour-story  reinforced 
concrete  and  steel  buildings  on  Main  and 
Third  Streets,  for  Hawley  Paper  Company; 
total  cost  about  $750,000. 


Beloit,  Wis. — Gardner  Machine  Co.,  Be- 
loit,  plans  a  second  addition  to  their  plant 
60  X   60  ft. 


NEW  INDUSTRIAL  PLANTS 


PRICES     AND     LETTINGS. 
iflndicates  award  of  contract. 

-A-Norwood,  Mass. — Contract  awarded  A. 
A.  Appleby  &  Company,  Norwood,  for 
erecting  brick,  limestone  and  granite  Ma- 
sonic Temple  for  Orient  Lodge.  William 
G.   Upham,   Archt.,  Norwood. 

-AShelton,  Conn. — Contract  awarded  by 
Sidney  Blumenthal  Company  to  Turner 
Construction  Company,  11  Broadway,  New 
York,  for  erecting  four-story,  75  x  216  ft., 
reinforced-concrete  and  steel  building. 

-ALoudonvllle,  N.  Y.— Contract  for 
erecting  Mendelson  Memorial  Chapel  at 
Hebrew  Rural  Cemetery  awarded  Peter 
Keeler  Building  Company,  Albany;  cost 
about  $30,000. 

-ACamden,  N.  J. — Contract  awarded  H. 
E.  Grau  Company,  1707  Sansom  St.,  Phil- 
adelpiiia.  Pa.,  for  erecting  a  two-story  and 
basement  62  x  95  ft.  brick,  steel  and  con- 
crete warehouse  at  23-29  N.  Second  St. 
for  Crane  Company.  Chicago.  111.  Peuck-r 
ert  &  Wunder,  Engineers  and  Architects, 
310  Chestnut  St.,  Philadelphia,  Pa. 

-AOcean  Grove,  N.  J. — Contract  award- 
ed by  Ocean  Grove  Association  to  Jo- 
seph Chamberlain  &  Son.  Asbury  Park, 
for  erecting  pavilion  at  the  South  End; 
cost  about  $30,000. 

A-Phlladelphla,  Pa.  —  Contract  awarded 
Irwin  &  Lelghton.  1200  Cherry  Street,  for 
erecting  ten-story,  brick,  stone,  rein- 
forced-concrete and  steel  145  x  152  ft. 
warehouse  on  Delaware  Avenue  and 
Chestnut  Street  for  Charles  J.  Webb  & 
Company;    cost   $500,000. 


PROPOSED     WORK. 

Manchester,  N.  H.— The  W.  H.  Grif- 
fins Shoe  Company  of  Manchester  will 
erect  a  four- story  brick  factory  addition 
45  X  150  ft.  on  Belmont  Avenue. 

Boston,  Mass. — Fore  River  Shipbuilding 
Corporation,  Quincy  Point,  contemplates 
erecting  three-story  brick  and  steel  wood- 
working shop;  cost  about  $300,000. 

Maiden,  Mass. — Converse  Rubber  Com- 
pany intends  to  erect  a  factory  addition, 
four-story  brick,  65  x  150  ft.;  cost,  $150,- 
000. 

Pawtucket,  R.  I. — Rhode  Island  Textile 
Company,  Prairie  Avenue.  Is  having  plans 
prepared  for  a  two-story  brick  factory 
addition,   60  x  160  ft. 

Buffalo,  N.  Y. — Plans  prepared  by  H.  P. 
Henschien,  37  West  Van  Buren  Street, 
Chicago,  111.,  for  a  three  story  and  base- 
ment oil  storage  building  and  an  eight 
story  cold  storage  warehouse  80  x  116  ft., 
to  be  erected  by  the  Jacob  Dold  Packing 
Co.  at  Williams  Street  and  New  York 
Central   R.   R. 

Plans  filed  for  Mentholatum  Co.  for  a 
four  story  and  basement  brick  and  steel 
factory  to  be  erected  at  Seneca  and  Wells 
Streets  at  a  cost  of  ?S5,000. 

Hoboken,  N.  J. — Consumers'  Ice  Com- 
pany contemplates  erecting  ice  manufac- 
turing plant  here  to  cost  about  $200,000. 
A.  J.  Volk,  670  Bergeline  Avenue,  West 
New  York,  may  be  able  to  give  further 
information. 

Trenton,  N.  J.— Plant  of  William  F. 
Taubel  Hosiery  Company,  recently  de- 
stroyed by  flre,  will  be  rebuilt  on  new 
site  at  Chestnut  and  Grand  Streets. 


Sioux  City,  la. — Reported  Chicago.  St. 
-t-aul,  Minneapolis  &  Omaha  Railway 
Company  (R.  Rettinghouse,  Ch.  Engr.,  St. 
Paul,  Minn.)  contemplates  spending  about 
$60,000  for  improving  shops  at  Howard 
and  Twenty-second  Streets. 

Duluth,  Minn. — Hugh  Manufacturing 
Co.  intends  erecting  on  Forty-ninth  Ave- 
nue West  and  Halifax  Street  a  seven 
unit  factory  according  to  plans  by  Kelly 
&  Williams,  First  National  Bank  Build- 
ing. The  first  unit  will  be  erected  at  this 
time  and  is  to  be  2  story  concrete,  also 
a  brick  office  building  to  be  erected  now. 

Minneapolis,  Minn. — The  CofEeetone  Mfg. 
Company  will  erect  a  factory  on  Univer- 
sity Avenue  and  Twenty-seventh  Street 
S.  R.  E.  K.  Stratju,  President  Provident 
Loan  &  Trust  Company,  1147  McKnight 
Street,   is   managing  director. 

The  Soo  R.  R.  (C.  N.  Kalk,  Ch.  Engr., 
Minneapolis),  is  considering  erecting  in 
Northeast  Minneapolis  at  1,000,000  bu. 
grain  elevator. 

The  Washburn  Crosby  Flour  Mill  Com- 
pany, Sixth  and  Seventh  Streets,  intends 
making  improvements  to  their  plant  to 
cost   $85,000. 

McAlester,  Okla. — A  bill  has  passed 
State  House  of  Representatives  providing 
for  a  twine  factory  to  be  erected  at  State 
Penitentiary;  $125,000  has  been  appropri- 
ated for  this,  of  which  $75,000  is  to  be 
used  for  buildings  and  equipment. 

Portland,  Ore. — Long  Fruit  Produce 
Company  (P.  A.  Long,  president),  Port- 
land, will  erect  cherry  preserving  plant  to 
cost   about    $100,000. 

Los  Angeles,  Cal, — See  "Private  Build- 
ings." 


PRICES     AND     LETTINGS. 

•^Indicates  award  of  contract. 

■A-Albany,  N.  Y. — Contract  awarded 
Samuel  Austin  &  Sons  Co.,  14230  Euclid 
Avenue,  Cleveland,  Ohio,  for  erecting  for 
the  AllJany  Perforated  Wrapping  Paper 
Co.  a  factory,  brick  and  concrete,  200  x 
300  ft. 

-ArStaten  Island,  New  York. — Contract 
awarded  Rhodes  &  Manvel,  Inc..  90  West 
Street,  New  York,  for  foundations  for 
plant  of  the  Ammo-Fhos  Corporation.  200 
Fifth  Avenue,  New  York,  at  Tremley 
Point,  Staten  Island  Sound.  About  14,000 
foundation  piles  and  placing  timber  cap- 
ping on  same  required   in  work. 

A-Camden,  N.  J. — Contract  awarded 
Irwin  &  Lelghton,  Twelfth  and  Cherry 
Streets,  Philadelphia,  Pa.,  for  erecting  a 
seven-story  reinfored-concrete  factory 
for  Victor  Talking  Machine  Company  at 
$175,000.  Ballinger  &  Perrot,  Archts., 
Methodist   Building,   Philadelphia,   Pa. 

♦  Philadelphia,  Pa. — Contract  awarded 
William  Steel  &  Sons  Company,  1600  Arch 
Street,  for  erecting  four-story  and  base- 
ment, brick,  stone  and  concrete  manu- 
facturing building  on  Westmoreland  and 
Collins  Streets  for  C.  H.  Mastland  &  Sons; 
cost  $25,000. 


MISCELLANEOUS 


PROPOSED     WORK. 

Park  Bonds — Jersey  City,  N.  J. — Park 
bonds  amounting  to  $800,000  will  be  sold 
Feb.  24  by  Board  Chosen  Freeholders. 
Walter  O'Mara,   Clerk. 

Subway — Harrlsburg,  Pa, — ^M.  B.  Cow- 
den,  City  Engineer,  is  preparing  plans  for 
widening  subway  under  Pennsylvania  R.R. 
tracks  on  main  business  street  at  a  cost 
of  $200,000. 

Park     Improvements — Baltimore,     Md. — 

Commission  for  Opening  of  Streets  will 
submit  a  report  to  Board  of  Estimate  tor 
widening  and  forming  a  park  on  St.  Paul 
Street,  from  Saratoga  to  Hamilton  Street. 

Subway  —  Cleveland,  Ohio.  —  See 
"Bridges." 

Subway — Decatur,  III. — A  subway,  to 
cost  approximately  $100,000,  is  to  be  con- 
structed under  Wabasii  R.R.  tracks  either 
at  North  Water  or  North  Church  St.  Dan 
Dineen,  Mayor. 

Park  Improvements  —  Houston,  Tex. — 
Maurice  J.  Sullivan,  City  Arciutect,  is 
making  recommendations  to  City  Council 
for  city  park  improvements. 


BIDS     DESIRED. 

Road  Oil — Providence,  R.  I. — Until  2:30 
P.  M.,  Feb.  21,  by  W.  C.  Pelkey,  City 
Clerk,  for  furnishing  asphaltic  oils,  oil 
asphalt  and  tarvia  required  by  the  city 
during  1916. 

Elevator^Albany,  N,  Y,— Until  March  9, 
by  Trustees  Public  Buildings,  Albany,  for 
electric  elevators  in  connection  with  the 
.alterations  and  additions  to  State  House, 
Albany,  advertiseu  in  Engineering  Rec- 
ord. Lewis  F.  Pilcher,  State  Architect, 
Albany. 

Cement,  Etc.— New  York,  N.  Y.— Until 
Feb.  23  by  Marcus  M.  iJarks,  Borough 
Pres.,  for  furnishing  and  delivering  6600 
cu.  yd.  sand,  18.000  bags  Portland  cement, 
18,000  tons  asphaltic  paving  cement,  5ouO 
cu.  yd.  paving  gravel,  1800  tons  coal  tar 
pitcii  paving,  3500  cu.  yu.  course  aggre- 
gate for  concrete,  and  400,000  wood  paving 
lilocks. 

Fire  Escapes — Rochester,  N.  Y. — Until 
Feb.  21,  by  Board  of  Education  (J.  S. 
Mullan,  Secy.),  for  erecting  flre  escapes 
on  East  and  West  high  scliools.  Edwin 
S.  Gordon,  Archt.,  Rochester. 

Road  Oil— Wilkes- Barre,  Pa.— Until  Feb. 
26  by  Fred  H.  Gates,  city  Cieik,  for  fur- 
nishing and  delivering  f.o.b.  cars  Wiikes- 
Barre  40,0u0  gal.  road  oil,  more  or  less. 
Bidders  to  quote  prices  per  barrel  tank  car 
or  otherwise,  delivered  and  placed  on 
roads,  submit  samples  with  brand  of  oil. 
Martin  G.  Murray,  iSupt.  Dept.  Streets  and 
Public  Improvement. 

Road  Oil — Maryland. — Until  March  1,  by 
State  Roads  Commission,  601  Garrett 
Building,  Baltimore,  for  oiling  7  st-clions 
of  State  Highways,  approximately  1,0!>5,- 
879  gals,  of  oil,  advertised  in  Engineering 
Record. 

Chips — Maryland. — Until  March  1,  by 
State  Roads  Commission,  601  Garrett 
Uldg.,  Baltimore,  tor  liauling  out  approxi- 
mately 14.547  tons  stone  chips  for  oiling 
State  roads,  advertised  in  Engineering 
Record. 

Sulphate  of  Alumina — Washington,  D.  C. 
— Until  Match  6  by  U.  S.  Engineer,  Wash- 
ington, D.  C,  for  furnishing  and  deliver- 
ing 400  tons,  25  per  cent.,  more  or  less, 
sulphate  of  alumina,  advertised  in  Engi- 
neering Record. 

Holstway,  Etc. — Cincinnati,  Ohio. — Un- 
til March  13,  by  James  A.  Wetmore,  Act. 
Superv.  Arclit.,  Treas.  Dept.,  Washington, 
D.  C,  for  installing  complete  new  hoist- 
way,  hydraulic  mail  lift,  etc..  in  U.  S.  post 
office  and  custom  house,  Cincinnati. 

Cement — Cleveland,  Ohio. — Reported  de- 
sired until  Feb.  23,  by  Commissioner  Pur- 
chases and  Supplies,  for  asphalt  cement 
for  Division  of  Street  Repairs. 

Road  Oil — Indianapolis,  Ind. — Reported 
desired  until  March  6  (readvertlsement) 
for  750,000  or  more  gallons  road  oil.  B.  J. 
T.  Jeup,   City   Engr. 

Testing  Machine — Chicago,  III. — Until 
Feb.  26,  by  Department  of  Public  Works 
for  furnishing  and  delivering  a  200,000-lb. 
testing  machine  at  the  Marshall  Boule- 
vard, Municipal  Plant,  Thirty-first  Street 
and   Marshall  Boulevard. 

Road  Oil — Oshkosh,  Wis. — Reported  de- 
sired until  Feb.  18  by  Board  Public  Works 
tor  furnishing  city  50,000  gaL  road  oil. 
George  H.  Randall,  City  Engr. 
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-^Elevator,  Etc.  —  Omaha,  Neb. —  Until 
March  13,  by  James  A.  Wetmore,  Acting 
Superv.  Archt.,  Treas.  Dept.,  Washing- 
ton, D.  C,  for  installing  elevator,  pump, 
etc.,  in  U.  S.  public  building,  Omaha. 

Railroad  Supplies— Seattle,  Wash.— Re- 
ported desired  until  Feb.  23,  by  Alaska 
Engineering  Commission,  Bell  Street 
Dock  (C.  E.  Dole,  Purchasing  Agent,  for 
miscellaneous  supplies  involved  in  con- 
struction of  Government  Railroad  in 
Alaska,  to  consist  of  milling  machinery, 
air  drills,  wheel  press,  steam  hammers. 

Asphalt — Montreal,  Que. — Reported  de- 
sired until  Feb.  24.  L.  M.  Senecal,  Secy. 
City  Comrs.,  for  furnishing  about  6000 
tons  refined  asphalt. 

Brick,  Asphalt,  Etc. — Ottavi/a,  Ont. — 
Reported  desired  until  Feb.  24.  by  Board 
Control,  City  Hall,  for  broken  stone,  brick, 
sand,  asphalt,  vitr.  clay  pipe,  castings, 
etc. 

Cable,  Etc. — Panama. — Until  March  3, 
by  Maj.  F.  C.  Boggs,  Corps  Engrs.,  U.  S. 
A.,  General  Purchasing  OfBcer,  Panama, 
Washington,  D.  C,  for  Cir.  1015 — steel  or 
Iron  pipe,  steel  cables,  lead  pipe,  etc. 


PRICES    AND     LETTINGS. 
iflndicatea  award  of  contract. 

Road  Oil — Indianapolis,  Ind. — Two  low- 
est bids  opened  Feb.  4  by  Board  of  Public 
Works  for  furnishing  oil  for  year  1916  for 
oiling  unimproved  streets  were  submitted 
by  Standard  Oil  Co.,  at  $4.85,,  and  Indiana 
Reflning  Co.,  at  $4.99,  100  gal.  basis. 
Specifications  call  for  oil  containing  40  per 
cent,  asphalt.  About  750,000  gal.  will  be 
needed. 

'A'Cement  —  Saginaw,  Mich.  —  Contract 
awarded  L.  C.  Smith  &  Co.,  Saginaw,  for 
Portland  cement  (bids  opened  Feb.  8). 
They  bid  $1.42,  cloth  sacks  per  bbl.,  deliv- 
ered on  line  of  work,  and  $1.35  delivered 
in  car  load  lots.  F.  L.  Muehlenbeck,  $1.45 
and  $1.44,  and  Remer  Brothers,  $1.55  and 
$1.40.     Herbert  S.  Gay,  City  Clerk. 


Proposals 

For   Proposals   Advertised,   See   Pages 
44,  45,  46  and  47. 

WATERWORKS. 


See  Eng. 
Record. 
Waterworks,  McCammon, 

Idaho     Jan.  22 

Water     Works,     Havana, 

Cuba Feb.     5 

Pump,   etc..   Rock   Island, 

111 Feb.. .5 

Water  Works,  North  Col- 
lins,  N.   Y Feb.  12 

Adv.  Feb.  12.  19. 
Air      Compressor,       Etc., 

Cleveland,    Ohio Feb.  19 

Pumps,     Tower,     Etc., 

Rochester,  N.  Y Feb.  19 

Valves,      Castings,     Etc., 

Cincinnati,    Ohio    Feb.  19 

Improvements,   Blooming- 
ton,  Ind Jan.  29 

Adv.  Jan.  29. 

Meters,   Ligonier,   Ind Feb.     5 

Contract   169,   New  York, 

N.  Y Feb.     6 

Adv.  Feb.  5.  12. 
C.-I.    Pipe,   Etc.,   Ottawa, 

Ont Feb.  19 

Pumps,     Etc.,     Wheeling, 

W.    Va Feb.  19 

Improvem'ts,  Attica,  Ohio  Feb.  19 
Laying     Pipe,     Etc.,     St. 

Louis,    Mo Feb.  19 

Piping,    etc.,    Cincinnati, 

Ohio Feb.  19 

Improv.,  Macon,  Ga Feb.  19 

Adv.  Feb.  19. 
Water     Works,      CoIviUe, 

Wash Feb.  12 

Water     Works,      Bayard, 

Neb Feb.  12 

Water     Works,     Everett, 

Wash Feb.  12 

Pump     Station,     Ottawa, 

Ont Feb.  19 

Adv.   Feb.   19. 
Reservoir,       Washington, 

D.   C Feb.     5 

Adv.  Feb.  5. 
Well,   New  Bern.   N.   C...  Feb.  12 

Adv.   Feb.   12. 
C.-I.  Pipe,  Albany,  N.  Y.  Feb.  19 
I'umping      Station,      Fort 

BlLss.   Tex Feb.  12 

Adv.  Feb.  12,  19. 
Tunnel.   Milwaukee,   Wis.  Feb.  19 

Adv.  Feb.  19. 
Mains,  etc.,  Crofton,  Neb.  Feb.  19 
Add.   to  Pump  Sta.,   New 
Orleans,    La Feb.     6 


Bids 
Close. 

Feb. 

22. 

Feb. 

22. 

Feb. 

23. 

Feb. 

23. 

Feb. 

23. 

Feb. 

23. 

Feb. 

23. 

Feb. 

24. 

Feb. 
Feb. 

24. 
24. 

Feb. 

24. 

Feb. 

24. 

Feb. 
Feb. 

24. 

25. 

Feb. 

25. 

Feb. 

28. 

Mar. 

1. 

Mar. 

1. 

Mar. 

1. 

Mar. 

1. 

Mar. 

2. 

Mar. 

6. 

Mar. 
Mar. 

6. 
8. 

Mar. 

8. 

Mar. 
Mar. 

14. 
22. 

Bids  See  Eng. 

Close.  Record. 

Apr.     1.  Mains.   Cullman,   Ala Jan.  IB 

Pipe   Line,    Trinity,    Tex.  Feb.     5 

Adv.  Feb.  5. 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Feb.  22.  Havana,  Cuba Feb.     5 

Feb.  23.  Des   Moines,   Iowa Jan.  29 

Feb.  23.  West  Chester,   Pa Feb.  19 

Adv.   Feb.   19. 

Feb.  23.  Cleveland,    Oliio Feb.  19 

Feb.  24.  East   View,   Ohio Jan.  29 

Feb.  24.  Union,    la Feb.  19 

Feb.  25.  Pierce,    Neb Jan.  29 

Feb.  25.  Roanoke,   Va Feb.  19 

Feb.  25.  New    Haven,    Conn Feb.  19 

Feb.  28.  Montciair,   N.    J Feb.  12 

Adv.  Feb.  12. 

Feb.  28.  Randolph.   Wis Feb.  19 

Feb.  29.  Kendallville,    Ind Feb.     6 

Adv.  Feb.  5. 

Mar.    1.  Chrisman.   Ill Feb.  19 

Mar.    6.  Polsom,    Mont Feb.     5 

Adv.  Feb.  5. 
Mar.    6.  Savannah,  Ga Feb.  12 

Adv.  Feb.  12,  19. 

Mar.    7.  Billings,   Mont Feb.  12 

Mar.     7.  Tonkawa,   Okla Feb.  19 

Mar.      9.  Fort  Wayne,  Ind Feb.  19 

Mar.  1*.  Newark,    N.   J Jan.  22 

Adv.  Jan.  22,  Feb.  5,  19. 
Apr.    1.  Sheboygan  Falls,  Wis.   . . .  Feb.  19 
Apr.    4.  Billings,  Mont Feb.  19 


BRIDGES. 

JoHet,  111 Feb.  19 

Dickinson,  N.  D Jan.  2( 

Hutchinson,  Kan Feb.     S 

Maine    Feb.     5 

Honeoye  Falls,  N.  Y Feb.  12 

Wheeling,   W.   Va  Feb.  19 

Washington,  Va Feb.  19 

Indianapolis Feb.  19 

Oshkosh.   Wis Feb.  19 

Kansas  City,  Kan Feb.  12 

Brantford,   Ont Feb.  19 

Jacksonville,   Fla Feb.  19 

Athens,   Ga Feb.  19 

Dayton,  Ohio Feb.  12 

Columbus,  Ind Feb.  19 

Paterson,  N.  J Feb.  19 

Nebraska Feb.  19 

Illinois  Feb.  12 

Wahpeton,    N.    D Feb.  19 

Nevada,  Iowa Feb.  19 

Seattle.   Wash Feb.     6 

Berkeley  Springs,  W.  Va.  Feb.     6 

Tucson,    Ariz Feb.     B 

Kansas  City.  Kan Feb.  19 

Adv.   Feb.   19. 

Fort  Dodge,  Iowa Feb.  12 

Columbus,   Ohio    Feb.  12 

West  Palm  Beach,  Fla...  Feb.  19 

Georgetown,  Del Feb.  19 

Bralnerd,  Minn Feb.  19 

Grand  Forks,  N.  D Feb.  19 

Casper,   Wyo Feb.  19 

Indiana Feb.  19 

Nelson.    Neb Feb.  19 

La  Salle.   Ill Feb.  12 

Adv.  Feb.  12. 
Fairbury,   Neb Feb.  12 

Adv.  Feb.  12,  19. 

Red  Oak,  Iowa Feb.  19 

Nebraska Feb.  19 

Hamilton,  Ohio Feb.  19 

Wayne,   Neb Feb.  19 

Dayton,  Ohio   Feb.  19 

Adv.  Feb.  19. 


PAVING  AND  ROADS. 

Feb.  21.  West  Liberty.  Iowa Feb.  12 

Adv.  Feb.  12.  19. 
Feb.  21.  Knoxvllle,   Tenn Feb.  12 

Adv.  Feb.  12. 

Feb.  23.  Indiana    Jan.  29 

Feb.  23.  Maine    Feb.     5 

Adv.  Feb.  5. 
Feb.  23.  Maryland    Feb.  12 

Adv.  Fob.  12,  19. 

Feb.  23.  Louisville.   Ky Feb.  12 

Feb.  23.  Indiana    Feb.  12 

Feb.  23.  Spencer,   Iowa Feb.  19 

Feb.  23.  Ivanhoe,  Minn Feb.  19 

Feb.  23.  Murray.    Ky Feb.  19 

Feb.  23.  Louisville,    Ky Feb.  19 

Feb.  24.  Newark,   N.   J Feb.  12 

Feb.  24.  Elmira.   N.  Y Feb.  12 

Adv.  Feb.  12.  19. 

Feb.  24.  Jersey  City,  N.  J Feb.  19 

Feb.  24.  Newark.  N.  J Feb.  19 

Feb.  24.  Montreal,  Que Feb.  19 

Feb.  24.  New  York,  N.  Y Feb.  19 

Feb.  25.  St.   Louis,   Mo Feb.  12 

Feb.  25.  Cherokee,    Iowa Feb.  19 

Feb.  25.  Mount  Gilead.   Ohio Feb.  19 

Feb.  25.  Cheviot.    Ohio     Feb.  19 

Feb.  25.  Brooklyn,  N.  Y Feb.  in 

Feb.  25.  New  Haven,  Conn Feb.  19 

Feb.  28.  Lebanon.    Ind Jan.  29 

Feb.  28.  Minot.    N.    D .Tan.  29 

Feb.  28.  Indiana Feb.     5 

Feb.  28.  Wallace,   Idaho   Feb.     5 

Feb.  28.  Lansing,    Mich Feb.  12 

Feb.  28.  Kalamazoo,  Mich Feb.  12 

Feb.  28.  Chicago   Junction,   Ohio..  Feb.  19 

Feb.  28.  Venice,   Cal Feb.  19 

Feb.  28.  Indiana Feb.  19 

Feb.  28.  Seattle,   Wash Feb.  19 

Feb.  28.  Cincinnati,    Ohio    Feb.  19 

Feb.  28.  Louisville.    Kv Feb.  19 

Feb.  29.  Petersburg.    Va Feb.  19 

Mar.    1.  Fort  Madison,  Iowa Feb.     5 

Mar.    1.  Parkersburg,   W.   Va Feb.  12 

Mar.    1.  Globe.   Ariz Feb.  12 

Mar.    1.  Ravenna.    Ohio    Feb.  12 

Mar.    1.  Sidney,   Ind Feb.  12 


Feb. 

19. 

Feb. 

23. 

Feb. 

23. 

Feb. 

23. 

Feb. 

23. 

Feb. 

23. 

Feb. 

23. 

Feb. 

23. 

Keh. 

23. 

Feb. 

26. 

Feb. 

26. 

Feb. 

28. 

Feb. 

28. 

Feb. 

29. 

Mar. 

1. 

Mar. 

1. 

Mar. 

1. 

Mar. 

2. 

Mar. 

2. 

Mar. 

2. 

Mar. 

3. 

Mar. 

4. 

Mar. 

6. 

Mar. 

6. 

Mar. 

6. 

Mar. 

7. 

Mar. 

7. 

Mar. 

7. 

Mar. 

7. 

Mar. 

7. 

Mar. 

7. 

Mar. 

8. 

Mar. 

8. 

Mar. 

9. 

Mar. 

9. 

Mar. 

9. 

Mar. 

10. 

Mar. 

11. 

Mar. 

17. 

May  15. 

Close 

Mar. 

1. 

Mar. 
Mar. 
Mar. 
Mar. 
Mar. 

1. 
1. 
2. 
2. 
2. 

Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 

2. 

n 

6.' 
6. 
6. 
6. 

Mar. 
Mar. 
Mar. 
Mar. 

6. 
6. 
6. 
6. 

Mar. 
Mar. 

Mar. 

6. 

7. 

7. 

Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 

7. 

7. 

8. 

8. 
10. 
11. 
11. 
14. 

Mar. 

15. 

Mar. 

16. 

Mar. 
Mar. 
Mar. 
Apr. 

18. 
20. 
20. 
1. 

See  Eng. 

Record. 

Maryland Feb.  19 

Adv.    Feb.   19. 

Columbus,     Ind Feb.  19 

Appleton,  Wis Feb.  19 

Ribbing,  Minn Feb.     5 

Montreal,   Que Feb.  12 

Fleming,    N.    J Feb.  19 

Adv.   Feb.  19. 

Indiana Feb.  19 

Carroll.  Iowa Feb.  19 

Huntsvllle,    Ala Jan.  29 

Portland,   Ind Jan.  21 

Atchison,   Kan Feb.  1 2 

Maysville,   Ky Feb.  19 

Adv.  Feb.  19. 

Camden,    N.    J Feb.  19 

Los   Angeles,    Cal Feb.  19 

Indiana Feb.  19 

Lynchburg,   Va Feb.  19 

Adv.   Feb.   19. 

Canton,    Miss Feb.  19 

Davenport.    Wash Jan.  22 

Richland   Center,   Wis Feb.  12 

Adv.  Feb.  12,  19. 

Indiana.     Feb.  19 

Goshen,   Ind Feb.  19 

Indiana   Feb.     5 

Indiana Feb.  19 

Indiana Feb.  19 

Appleton,   Wis Feb.  12 

Indiana Feb.  19 

Danville,  111 Feb.  12 

Adv.  Feb.  12,  19. 
Danville,    111 Feb.  12 

Adv.  Feb.  12,  19. 
Danville,    111 Feb.  12 

Adv.  Feb.  12,  19. 

Watertown,    N.    Y Feb.  12 

Bolivar.    Mo Feb.  12 

De    Land,    Fla Feb.  19 

Charelston,  W.  Va Feb.  19 

Binghamton,  N.  Y Feb.  12 

Adv.  Feb.  12,  19. 


HYDRAULIC   CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Feb.  21.  J  e  1 1  y    Work,     Dallas, 

Tex Jan.  29 

Adv.  Jan.  29  to  Feb.  12. 

Feb.  21.  Breakwater    I  m  p  r  o  v  a- 

ments.   Manistee.   Mich..  Jan.  21 
Adv.  Jan.  29  to  Feb.  19. 

Feb.  23.  Steel  for  Lock,  Sault  Ste. 

Marie.    Mich Jan.  22 

Adv.  Jan.  22  to  Feb.  19. 

Feb.  23.  Drain,   Hastings,   Mich . . .  Feb.  12 

Feb.  24.  D  y  k  e    Work,    Albany, 

N.  Y Jan.  29 

Adv.  Jan.  29,  Feb.   5. 

Feb.  24.  Seawall,     West     Palm 

Beach,    Fla Feb.  12 

Feb.  24.  Dredging,    New    York, 

N.  Y Feb.  12 

Adv.  Feb.  12,  19. 

Feb.  24.  State    Canal    Work,     Al- 
bany, N.  Y Feb.  12 

Feb.  24.  Dredging,      Etc.,      Phila- 
delphia,  Pa Feb.  19 

Feb.  26.  Drainage,     Charles    City, 

Iowa     Feb.  19 

Feb.  28.  Lock    Gates,    New    Glas- 
gow,  N.   S Feb.  12 

Feb.  29.  State    Canal    Work,    Al- 
bany, N.  Y Feb.     5 

Feb.  29.  Dredging,    New    York, 

N.  Y Feb.     5 

Adv.  Feb.  5  to  19. 

Feb.  29.  Ditch,   Jackson.   Minn Feb.  12 

Feb.  29.  Levee,  New  Orleans,  La.. Feb.  19 

Mar.    1.  Ditch,  Bucyrus,  Ohio Feb.  19 

Mar.    4.  Drainage,  Hahnaman,  111.  Feb.  19 

Mar.    6.  Drainage.    Largo,    Fla Feb.  12 

Adv.  Feb.  12.  19. 

Mar.    6.  Dredging.  Hartford,  Conn.  Feb.     5 
Adv.  Feb.  5  to  19. 

Mar.    7.  Dredging,    New    York, 

N.    Y Feb.  12 

Adv.  Feb.  12,  19. 

Mar.    7.  Riprap,        Tompkinsville, 

N.  Y Feb.  19 

Mar.    8.  Ditch.      Redwood      Falls, 

Minn Feb.  19 

Mar.    9.  Ditch.  Moorehead.  Minn..  .Tan.  2? 

Mar.  10.  Breakwater.  Racine,  Wis.  Feb.  12 
Adv.  Feb.  12.  19. 

Mar.  10.  Irrigation,    Fort  Laramie, 

Wvo Feb.  12 

(2  Props.)    Adv.  Feb.  12. 

Mar.  13.  Levee,  Vincennes.   Ind.    . .  Feb.  19 

Mar.  14.  Dike.  Jefferson  City,  Mo.  Feb.  19 
Adv.  Feb.   19. 

Mar.  14.  State    Canal    Work,    Al- 
bany,  N.  Y Feb.  19 

Adv.   Feb.   19. 

Mar.l5.  Breakwater,    Newport, 

R.    I Feb.  19 

Mar.  16.  Dredging.  Etc.,  New  Bed- 
ford. Mass Feb.  19 


PUBLIC  BUILDINGS  AND 
SCHOOLS. 

Feb.  23.  Belmond.   Iowa    Jan.  29 

Feb.  23.  St.  Peters,  Minn Feb.  12 

Feb.  23.  Bradgate,  Iowa Feb.  12 

Feb.  24.  Batavia.   Ohio   Jan.  22 

Feb.  21.  Minot.   N.  D Jan.  21 

Feb.  24.  Columbus.  Ohio Jan.  29 

Feb.  24.  Berwyn,   Pa Feb.     5 

Feb.  24.  Clarksville,    Tenn    Feb.    6 

Adv.  Feb.  5. 

Feb.  24.  Highland  Park.  Mich Feb.  12 

Feb.  24.  Brbokline,   Mass Feb.  19 

Feb.  24.  De  Funiak  Springs,  Fla..  Feb.  19 

Feb.  24.  Winnfield,  Kan Feb.  19 

Feb.  25.  Ebensburg,    Pa Jan.     8 

Feb.  25.  Ellsworth,  la Feb.     E 

Feb.  25.  St.  Charles.  HI Feb.     B 

Feb.  25.  Bradford.  Iowa   Feb.  12 

Feb.  25.  Encierlin.  N.  D Feb.  12 

Feb.  26.  Westville,  O Feb.     5 


Bids 
Close. 
Feb.  26. 
Feb.  26. 
Feb.  28. 
Feb.  28. 
Feb.  28. 

Feb.  28. 
Feb.  28. 
Feb.  28. 
Feb.  29. 
Feb.  29. 
Feb.  29. 
Feb.  29. 
Mar.  1. 
Mar.  1. 
Mar.  1. 
Mar.  1. 
Mar.  1. 
Mar.  1. 
Mar.  1. 
Mar.  2. 
Mar.  2. 
Mar.  4. 
Mar.  4. 
Mar.  6. 
Mar.  6. 
Mar.  7. 
Mar.  7. 
Mar.  7. 
Mar.  7. 
Mar.  7. 
Mar.  8. 
Mar.  10. 
Mar.  10. 
Mar.  13. 
Mar.  13. 
Mar.  13. 
Mar.  14. 
Mar.  15. 
Mar.  15. 

Mar.  16. 
Mar.  17. 
Mar.  18. 

Mar.  20. 
Mar.  22. 
Mar.  22. 
Mar.  23. 
Mar.  24. 
Mar.  25. 
Mar.  29. 


See  Ens. 
Record. 

Sycamore,  111 Feb.  U 

Columbus,   Ohio    Feb.  12 

Olmstead  Falls,  O Feb.    6 

Oneida,   Iowa  Feb.     5 

Baldwin,   L.   I.,  N.  Y Feb.  12 

Adv.  Feb.  12. 

Monongahela,  Pa Feb.  19 

Miami,   Okla Feb.  19 

Houston,  Tex Feb.  19 

Guide    Rock,    Neb Jan.  21 

Miami,    Okla Jan.  2» 

Martinsburg,   W.    Va Feb.     t 

Ashby,   Minn Feb.  19 

Industrial,   W.   Va Feb.    6 

Normal,  111 Feb.    6 

Oshkosh,  Wis Feb.     B 

Bridgeport,   Neb Feb.  12 

Lakeview,   Mich Feb.  19 

Amsterdam,   N.   Y Feb.  19 

Seattle,   Wash Feb.  19 

Rockford.    Ill Feb.  12 

Vincennes.    Ind Feb.  19 

Palmyra,  Ohio  . . .« Feb.  12 

Seabreeze,  V\a. Feb.  12 

Lake   Helen.    Fla Jan.  29 

Seabreeze,   Fla Jan.  29 

Harrisburg,    Pa Jan.  12 

Bethlehem.  Pa.   Feb.     6 

Alameda,  Cal Feb.  19 

West  Richfield,  Ohio.    . . .  Feb.  19 

Lincoln,   111 Feb.  19 

Lubbock,  Tex Feb.  12 

Kallspell,  Mont Feb.     B 

Dollivar,   Iowa Feb.  19 

Oklahoma  City,  Okla.   . . .  Feb.     6 

Lafayette,  Ga Feb.  19 

Hazelton,   Pa Feb.  19 

Antigo,  Wis Feb.     6 

Gilbert.   Minn Feb.  12 

Ft.   Bliss,   Tex Feb.  19 

Adv.  Feb.  19. 

New    Smyrna,    Fla Feb.  19 

Charles  Citv,   Idwa Feb.  12 

Ft.  Terry,  N.  Y Feb.  19 

Adv.   Feb.   19. 

Austin.    Minn Jan.  11 

Mattoon,    111 Feb.  12 

Aberdeen,    Wash Feb.  19 

Wilmington,   N.  C  Feb.  19 

Taylorvllle.  Ill Feb.  19 

Seattle,   Wash Feb.  19 

Aberdeen,  Wash Feb,  19 


PRIVATE  BUILDINGS. 

Feb.  25.  Pipestone.    Minn Feb.  12 

Feb.  28.  Butte,    Mont Feb.  19 

Mar.    1.  Erie.    Pa Feb.  12 

Mar.    1.  Indianapolis,    Ind Jan.  21 

Mar.  15.  Marcellus,  N.  Y Feb.  19 

Apr.     1.  Cleveland.   Ohio    Jan.     D 

Apr.     1.  Minneapolis,  Minn Feb.  19 


NEW  INDUSTRIAL  PLANTS. 

Apr.  15.  Manila,    P.    1 Jan..     2 


MISCELLANEOUS. 

Feb.  23.  Castings,   Etc.,  Panama..  Jan.  IB 
Adv.  Jan.  15. 

Feb.  23.  Boilers   in    Boat,    Cincin- 
nati,  Ohio    Feb.     B 

Adv.  Feb.  5  to  19. 

Feb.  23.  Road     Oil,     Providence, 

R.  I Feb.  12 

Adv.  Feb.  12,  19. 

Feb.  23.  Waterproofing    Fabric, 

Boston,  Mass.   Feb.  U 

Adv.  Feb.  12,  19. 

Feb.  23.  Railroad    Supplies,    Seat- 
tle, Wash Feb.  19 

Feb.  23.  Cement,  Etc.,  New  York, 

N.  Y Feb.  19 

Feb.  23.  Cement,   Cleveland,   Ohio.  Feb.  19 

Feb.  24.  Track    Installation,     New 

York,  N.  Y Feb.  12 

Feb.  24.  Brick,  Etc.,  Ottawa,  Ont.  Feb.  19 

Feb.  24.  Asphalt,    Montreal,    Que. .  Feb.  19 

Feb.  25.  Asphaltic    Cement,    New- 
ark. N.  J Feb.  12 

Feb.  25.  Road    Oil,    Wllkes-Barre, 

Pa Feb.  19 

Feb.  26.  Testing     Machines,     Chi- 
cago, 111 Feb.  19 

Feb.  28.  Counters.    Gates,    Etc., 

Boston,   Mass Jan.  29 

Adv.  Jan.   29,  Feb.  ^^ 

Feb.  29.  Maneuver  Boats,    Wheel- 
ing, W.  Va Feb    S 

Adv.  Feb.  5  to  19. 

Feb.  29.  Elevator,        Martinsburg, 

W.    Va Feb.     6' 

Mar.    1.  Tower,    Honolulu,    T.    H..  Jan.  2S 

Mar.    1.  Cement,     Etc.,    Hamilton, 

Ont Feb.  12 

Mar.    1.  Hauling   Chips   and    Road 

Oil,    Maryland    Feb.  19 

(2   Props.)   Adv.   Feb.   19. 

Mar.    2.  Electric  Railway,  Boston, 

Mass Feb.lS 

Adv.  Feb.  12,  19. 

Mar.    3.  Pipe,   Etc.,   Panama Feb.  19 

Mar.    4.  Projectile    Hoists,    Phila- 
delphia.  Pa Feb.  12 

Adv.  Feb.  12.  19. 

Mar.    8.  El.    Ry.    Franchise,    Mar- 
tinez, Cal Feb.  19 

Mar.    6.  Electric      Railway,       San 

Diego,  Cal Feb.  19 

Mar.    6.  Sulphate       of      Alumina,  . 

Washington.   D.    C Feb.  19 

.  Adv.   Feb.   19. 

Mar.    8.  Road     Oil,      Indianapolis, 

Ind Feb.  19 

Mar.    9.  Elevator.   Albany,    N.   Y..  Feb.  19 

Mar.  13.  Hoistways,    Etc.,    Cincin- 
nati.  Ohio   Feb.  19 

Mar.  13.  Elevator,     Etc.,      Omaha, 

Neb Feb,  19 

Apr,     1.  Memorial,  Fort  McHenrv, 

(P.    O.    Baltimore,   Md.).  Nov.  N 
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Bids  open  March  6.  1916. 

DITCHES  AND  SPILLWAY 

LARGO.  FLA. 
Sealed  proposals  will  be  received  at  the 
office  of  the  Board  of  Supervisors  of  the 
Lake  Largo-Cross  Bayou  Drainage  Dis- 
trict, in  Pinellas  County;  L.argo,  Fla.,  until 
Monday,  March  6.  12  o'clock  noon,  for 
the  construction  of  approxfmately  26,000 
cu.  yd.  of  open  ditch  20  ft.  wide  on  the 
bottom,  side  slopes  one  on  two.  One  tim- 
ber crib  spillway.  Approximately  350 
cu.  yd.  of  open  ditch  2  ft  wide  on  the 
bottom,   side   slopes  one  on  two. 

Bids  must  be  accompanied  by  a  pro- 
posal bond  of  approved  form  or  by  a  cer- 
tlfled  check  for  not  less  than  Ave  (5)  per 
cent  of  the  bid. 

Bids  will  be  accepted  for  the  work  as  a 
whole  or  any  part  or  parts  thereof.  The 
right  Is  reserved  to  reject  any  or  all  bids. 
A  charge  of  five  dollars  ($5.00)  will  be 
made  for  plans  and  specifications,  which 
may  be  obtained  from  the  Engineer.  No 
refund. 

LAKE    LARGO-CRO.SS     BAYOU 
DRAINAGE  DISTRICT. 
F.  R.  FRANCKE,  President 
H.  A.  VAN  NICE.  Member. 
FREEMAN  P.  LANE.  Member. 
ISHAM  RANDOLPH  &  COMPANY, 
Chief  Engineers, 
Chicago-Jacksonville. 
Address  Jacksonville  office. 

Bids  open  March  14,  15  and  16,  1916. 

ROAD  CONSTRUCTION  COUNTY 
OF  VERMILION 

DANVILLE,  ILL. 

1.  Notice  is  hereby  given  that  sealed 
proposals  for  the  construction  of  roads  in 
Vermilion  County  will  be  received  at  the 
ofllce  of  the  County  Clerk,  Court  House, 
City  of  Danville,  111.,  until  2  p.  m.,  March 
14,  1916,  for  Divisions  2,  5,  7;  until  .2 
p.  m.,  March  15,  for  Divisions  1,  4,  9  ;  and 
until  2  p.  m.,  March  16,  for  Divisions  3,  6, 
8,  at  which  times  and  place  during  the 
meetings  of  the  Board  of  Supervisors,  the 
proposals  will  be  publicly  opened  and 
read. 

2.  The  proposed  work  comprises  the 
construction  of  concrete  or  brick  roads  ten 
(10)  feet  wide  with  three  (3)  foot  mac- 
adam or  gravel  shoulders  together  with  all 
grading,  shaping  earth  shoulders,  rein- 
forced concrete  work,  ditching,  drainage 
and  other  incidental  work  as  shown  in  de- 
tail on  plans  and  specifications,  on  file  In 
the  ofTlce  of  the  County  Clerk  and  the  Su- 
perintending Engineer. 

3.  Proposals  shall  be  made  on  forms 
furnished  by  the  County  of  Vermilion. 

4.  The  Board  of  Supervisors  reserves 
the  right  to  reject  any  or  all  proposals, 
and  to  waive  technicalities  in  any  pro- 
posal. 

5.  Bidders  may  furnish  proposals  on 
one  or  more  of  the  nine  divisions  of  ap- 
proximately 19  miles  each.  Into  which  the 
work  Is  divided. 

6.  All  proposals  must  be  accompanied 
by  a  certlOed  check  In  the  sum  of  two  ( 2 ) 
per  cent  of  the  total  bid  and  made  pay- 
able to  the  order  of  Thomas  J.  Dale, 
County  Treasurer  of  said  county ;  said 
check  to  be  returned  unless  In  case  of  the 
acceptance  of  his  .  proposal,  the  bidder 
should  fail  to  execute  a  contract  and  file  a 
bond  In  a  sum  equal  to  the  amount  of  the 
bid  within  ten  (10)  days  of  the  date  of 
the  acceptance  of  this  proposal,  in  which 
case  the  check  Is  to  become  the  property 
of  Vermilion  County,  and  Is  to  be  consid- 
ered as  payment  of  damages  due  to  delay 
and  other  causes  suffered  by  the  county 
from  neglect  of  the  bidder  to  execute  a 
contract. 

7.  Proposals  must  be  addressed  or  de- 
livered to  said  County  Clerk,  Court  House, 
Danville,  111. ;  marked  plainly  on  the  out- 
aide,  "Proposal  for  the  Construction  of 
Vermilion  County  Bond  Roads,  Division 
Number ." 

Dated  at  Danville,  III.,  this  the  4th  day 
of  February,  A.  D.  1916. 

JOHN  R.  MOORE, 

County  Clerk. 


Official  Proposal  Announcements 

Price.  $2.40  an   inch. — Copy  can   be   received   until 
Thursday  10  a.  m.  for  issue  mailed  the  next  morning 


Bids  open  February  21,  1916. 

BIDS  DESIRED  FOR  PAVING 

WEST  LIBERTY.  IOWA. 
West  Liberty,  Iowa,  Until  February 
21,  by  Irwin  Aikins,  Town  Clerk,  for  fur- 
nishing material  and  constructing  about  35 
blocks  paving,  kind  to  be  selected  after 
bids  are  opened,  and  about  28,000  lineal 
feet  of  curb  and  gutter.  Plans  and  speci- 
fications on  application. 


Bids  open  February  23,  1916. 

NOTICE    TO    CONTRACTORS 

STATE  OF  MARYLAND— STATE 
ROADS  COMMISSION 

BALTIMORE,     MD. 

Sealed   proposals   for   buildinR   one  sec- 
tion of  State  Highway,  as  follows  : 
CONTRACT  No.  A.B.9.  ANNE  ARUNDEL 
COUNTY 

One  section  along  the  line  of  the  An- 
napolis Boulevard,  from  the  Patapsco 
River  to  the  Old  Annapolis  Road,  approxi- 
mately .78  miles.  (Concrete  Roadway.) 
will  be  received  by  the  State  Roads  Com- 
mission, at  its  ofnces,  601  Garrett  Build- 
ing, Baltimore,  Md.,  until  12  m.,  on  the 
23d  day  of  February,  1916,  at  which  time 
and  place  they  will  be  publicly  opened  and 
read. 

Bids  must  be  made  upon  the  blank  form 
contained  in  the  book  of  specifications. 
Specifications  and  plans  will  be  furnished 
by  the  Commission  upon  application  and 
cash  payment  of  $1,  as  hereafter  no 
charges  will  be  permitted. 

No  bids  will  be  received  unless  accom- 
panied by  a  certified  check  for  the  sum  of 
five  hundred  ($500)  dollars,  payable  to 
the  State  Roads  Commission. 

The  successful  bidder  will  be  required  to 
give  bond,  and  comply  with  the  Acts  of 
the  General  Assembly  of  Maryland,  re- 
specting contracts. 

The  Commission  reserves  the  right  to 
reject  any  and  all  bids. 

By  order  of  the   State  Roads  Commis- 
sion this  5th  day  of  February,  1916. 
O.    E.  WELLER, 

Chairman. 
WM.  L.  MARCY, 

Secretary. 


Bids  open  February  23,  1916. 

NOTICE    TO    CONTRACTORS 

WATER  WORKS 

NORTH  COLLINS,  N.  Y. 
Sealed  proposals  will  be  received  by  the 
Board  of  Trustees  of  the  Village  of  North 
Collins,  Erie  County,  N.  Y.,  up  to  2  o'clock 
p.  m.  of  the  23d  day  of  February,  1916,  for 
furnishing  the  materials  and  constructing 
a  water  works  system  for  said  village. 

There  will  be  required  approximately 
the  following  materials :  About  6  miles  of 
8,  6  and  4-in.  cast-iron  water  mains. 

Fifty  (50)  fire  hydrants;  forty-eight 
(48)  gate  valves  and  boxes;  two  triplex 
power  pumps  and  two  gas  engines  ;  pump- 
ing station  and  well ;  stand  pipe  (steel)  ; 
concrete  standpipe  foundation,  etc.  A  cer- 
"fled  check  in  an  amount  equal  to  two 
!2)  j.er  cent  of  the  amount  of  the  bid, 
made  to  the  treasurer  of  the  village  must 
accompany  each  proposal.  Plans  may  be 
seen  and  specifications  and  blank  forms 
of  proposal  procured  at  the  office  of  the 
Clerk  of  the  Village,  North  Collins,  N.  Y., 
or  at  the  office  of  the  engineers,  J.  F. 
Witmer  Company,  97,  98  Dun  Building, 
Buffalo,   N.   Y. 

The  right  is  reserved  to  reject  any  and 
all  bids. 

North  Collins,  N.  Y.,  February  3,  1916. 
LEE  B.  WARD, 

Village  Clerk. 

J.  F.  WITMER  COMPANY. 

Engineers, 

Buffalo,  N.  Y. 


PAVEMENT  TO  SUBLET 

Will  sublet  6500  yards  of  vitrified  brick 
pavement,  with  concrete  base  and  curb. 
Address  P.  O.  Box  748.  Blnghamton,  N.  Y. 


Bids  open  February  23,  1916. 

NOTICE    TO    <X)NTRACTORS. 
CITY    OF    BOSTON.    MASS. 

WATERPROOFING  FABRIC 

Sealed  bids  for  furnishing  and  deliver- 
ing any  quantity  up  to  100,000  sq.  yd., 
more  or  less,  of  asphalt-saturated  woven 
cotton  fabric  will  be  received  by  the  under 
signed  at  15  Beacon  Street,  Boston,  Mass., 
until  12  o'clock,  noon,  of  Wednesday,  Feb- 
ruary 23,  1916.  Specifications  and  forms 
of  contract  can  be  had  at  15  Beacon 
Street,  ninth  fioor.  The  right  to  reject 
any  and  all  bids  and  to  award  the  con- 
tract as  Is  deemed  to  be  for  the  best  inter- 
est of  the  City  of  Boston  is  reserved. 

By  order  of  the 

BOSTON  TRANSIT  COMMISSION, 
B.  LEIGHTON  BEAL, 

Secretary. 


Bids  open  March  C.  1916. 

STREET  IMPROVEMENT 

LYNCHBURG,  VA. 
Sealed  proposals  for  the  improvement  of 
Main  Street  will  be  received  by  the  Joint 
Council  Committee  on  Streets  and  Sewers, 
at  the  office  of  the  City  Engineer,  Lynch- 
burg, Va.,  until  12  noon  of  Monday.  March 
6,  1916,  and  on  that  day  will  be  publicly 
opened  and  read.  The  entire  work  is  to 
be  let  in  one  contract. 

All  bids  must  be  made  upon  blank  forms 
to  be  provided,  and  must  give  the  prices 
both  in  writing  and  figures,  and  be  signed 
by  the  bidder,  with  his  address. 

The  work  to  be  let  embraces  the  con- 
struction of  an  underground  conduit  sys- 
tem for  electric  wires,  the  furnishing  and 
laying  of  sewer  pipes  and  the  repaying  of 
the  street  with  either  granite  block,  Me- 
dina sandstone  biock,  asphalt  block,  Durax 
cubes   or  sheet   asphalt. 

Each  bid  shall  be  accompanied  by  a 
certified  check  for  $3,000.00,  payable  to 
John  P.  Pettyjohn,  Chairman  of  the  Joint 
Committee  on  Streets  and  Sewers,  said 
check  to  be  leturned  to  the  bidder  unless 
he  fails  to  execute  the  contract  should  It 
be   awarded   him. 

A  bond  for  $20,000.00  will  be  required 
for  the  faithful  performance  of  the  con- 
tract, the  surety  to  be  a  substantial  sur- 
ety company  satisfactory  to  the  Joint 
Committee  on  Streets  and  Sewers,  and 
authorized  by  law  to  do  business  in  the 
St.ite  of  Virginia.  No  personal  surety 
will  be  considered. 

The  principal  itemH  of  work  are  as  fol- 
lows: 

10,500  sq.   yds.   paving. 
5,200  Un.    ft.    granite    curb. 
3,000     sq.  yds.  granolithic  walks. 
1,100  cu.  yd.s.  concrete. 
5,000  cu.  .vds.  excavation. 
15,000  cu.  yds.  trench  excavation. 

6,000  lln.   ft.   sewer  pipe. 
SO, 000  lln.  ft.  fibre  duct 

110  manliolfs. 
Plans    can    be    seen    and    specifications 
and    forms    of   proposals    obtained    at    the 
office    of    the    City    Engineer,    Lynchburg, 
Virginia. 

The  Committee  reserves  the  right  to 
reject  any  or  all  bids  should  they  deem 
it  to  be  for  the  Interest  of  the  City  of 
Lynchburg  to  do  so. 

H.    L.    SHANER, 
City  Engineer. 


Bids  open  March  14.  1916. 

NOTICE  TO   CONTRACTORS. 

PASSAIC  VALLEY  SEWERAGE 
COMMISSIONERS 

NEWARK,  N.  J. 

Notice  is  hereby  given  that  the  Passaic 
Valley  Sewerage  Commts.sloners  have 
designated  Tuesday,  the  fourteenth  day 
of  March,  nineteen  hundred  and  sixteen, 
at  two  o'clock  in  the  afternoon,  as  the  time 
when  they  will  meet  at  their  usual  place 
of  meeting,  Essex  Building,  Clinton  Street, 
Newark,  New  Jersey,  to  receive  proposals 
in  writing,  for  constructing  a  part  of  Sec- 
tion 4  of  the  Outfall  Sewerage  Works,  con- 
sisting of  Sedimentation  Basins,  Effluent 
and  Intake  conduits,  and  all  appurtenant 
work — all  located  in  the  City  of  Newark, 
Essex  County,  New  Jersey. 

Particulars  that  may  enable  Contractors 
to  Judge  of  the  character  or  the  work  are 
given  below: 

APPROXIMATE    QUANTITIES. 

Item  1. — Earth  excavation  and  refilling.  In 

trench,  for  effluent  and  intake  conduits, 

and  appurtenant  work,  including  regrad- 

Ing    and    disposal    of    surplus    material, 

complete 2,720  Linear  Feet 

Item  2.^ — Earth  excavation  and  refilling  for 
sedimentation  basins,  Venturi  meter 
chamber,  and  all  other  structures,  ex- 
cavating for  and  maintaining  mosquito 
ditches;  and  all  other  excavations  save 
those  included  under  Item  1  ;  for  all  re- 
grading  and  disposal  of  surplus  ma- 
terial ;   and   for   all    appurtenant   work, 

etc Lump  Sum 

Item  3. — Rock  excavation  in  open  excava- 
tions     100  Cubic  Yards 

Item  4. — Concrete  masonry.  Class  A, 
1:2:4,  with  Portland  cement, 

20,000  Cubic  Yarde 

Item  5. — Concrete  masonry.  Class  B, 
1 :2t4  :5,  with  Portland  cement  mortar, 

48,000  Cubic  Yards 
Item  6. — Boulder  concrete  masonry.  Class 

C,  with  Portland  cement, 

1,000  Cubic  Yards 

Item    7. — Brick    masonry,    with    Portland 

cement  mortar 200  Cubic  Yards 

Item  8. — Timber  piles,  in  place, 

200,000  Linear  Feet 

Item   9. — Steel   for   reinforcement,   etc..   In 

place    2,800,000  Pounds 

Item  10. — Broken  stone  road  surfacing, 

8,000  Sq.  Yards 

Item  11. — Surface  drains,  vitrified  pipe, 
complete.    In    place Lump  Sum 

Item  12. — Gallery  piping;  cast  iron  piplnK 
system  for  20  in.  sludge  and  6  in.  water 
mains,  and  4  in.  wrought  iron  air  main, 
including  all  valves,  specials,  connec- 
tions, etc.,  complete,  in  place. Lump  Sum 

Item  13.— Sludge  main,  20  in.,  hub  and 
spigot,  cast  iron  pipe,  including  manhole 
pipes,  plug  drain  valves  and  specials, 
complete,   in  place Lump  Sum 

Item  14. — Gate  valves,  six  60  In.,  and  in- 
cluding all  60  in.  cast  iron  piping  in 
Venturi  meter  chamber  in  place,  com- 
plete     Lump  Sum 

Item  15. — Sluice  gates,  twenty-four,  24  In. 

X    36    in.,    including    gate    hoists,    stem 

guides,  etc.,  in  place,  complete. 

Lump  Sum 

Item  16. — Sluice  gates  for  effluent  control- 
ling house;  two,  5  ft.  x  10  ft,  and  four, 
6  ft.  X  8  ft,  with  operating  mechanism, 
complete  and  In  place Lump  Sum 

Item  17. — Miscellaneous  iron  castings, 
such  as  fioor  plates,  pressure  covers, 
stop  plank  grooves,  etc.,  complete  and 
in  place 50,000  Pounds 

Item  18. — Air  compressors  in  administra- 
tion wing,  including  all  electric  wiring, 
piping,  etc.,  complete  and  in  place. 

Lump  Sum 

Item  19. — Electric  wiring  and  lighting  sys- 
tem in  sedimentation  basin  galleries  and 
elsewhere,  complete  and  in  place, 

Lump  Sura 
Drawings,  form  of  contract  and  specifi- 
cations, and  blank  form  for  proposal,  may 
be   obtained   at   the   Commissioners'    office 
from  William  M.  Brown,  Chief  Engineer. 

The  Commissioners  reserve  the  right  to 
reject  any  or  all  bids. 

PASSAIC  VALLEY  SEWERAGE  COM- 
MISSIONERS. 

JOSEPH  H.  QUIGG,  Clerk. 
January  11,  1916. 
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CONTRACTING  NEWS 


Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Huilding  Supplies 


THE  DEMAND  for  building  materials  is 
largely  governed  by  the  terms  on  which 
money  can  be  secured  to  finance  the  construc- 
tion of  those  classes  of  buildings  constructed  for 
rent  or  for  sale.  If  the  demand  for  building 
space  is  such  that  a  quick  return  on  the  invest- 
ment is  assured,  neither  tight  money  nor  high 
prices  of  building  materials  can  hold  back  con- 
struction. The  mortgage  situation  at  present  is 
thought  to  be  such  that  plenty  of  money  will  be 
available  this  spring  if  the  demand  for  renting 
space  warrants  construction.  This  demand  is 
gaged  with  considerable  accuracy  by  the  amount 
of  estimating  being  done  by  architects,  which  re- 
flects the  belief  of  owners  that  the  demand  is  to 
be  good.  Judging  from  the  fact  that  a  consider- 
able amount  of  estimating  is  being  done  at  pres- 
ent, it  seems  that  sufficient  demand  for  space  is 
expected  to  develop  to  make  building  profitable  for 
owners  in  spite  of  recent  advances  in  materials. 

Lumber  reports  from  the  Eastern  and  South- 
ern districts  indicate  that  the  volume  of  orders 
is  again  in  excess  of  production  after  the  decline 
due  to  severe  weather  and  the  holidays.  Car 
builders  and  manufacturers,  as  well  as  export 
buyers,  have  been  taking  an  unusually  large 
share  of  lumber  products,  and,  with  the  winter's 
lull  apparently  at  an  end,  there  has  been  little 
opportunity  for  the  mills  to  build  up  stocks,  which 
are  at  a  low  ebb.  Shipments  and  production 
having  been  hampered  in  the  South  by  floods,  and 
in  the  Northwest  by  cold  and  snow,  the  lumber 
industry  is  entering  upon  what  may  prove  to  be  a 
very  busy  year  with  little  reserve  to  draw  on. 

Buildings 

Contracts  amounting  to  $208,000  have  been 
awarded  for  building  a  library  at  Montpelier,  Vt. 
The  construction  of  a  $250,000  hospital  has  been 
contracted  for  at  Salem,  Mass.  The  construction 
of  a  $500,000  locomotive  plant  has  been  contracted 
for  at  Philadelphia.  Bids  have  been  opened  for 
building  the  county  court  house  at  Sioux  City, 
Iowa,  which  will  cost  $528,000.  A  sugar  factory 
to  cost  $600,000  has  been  contracted  for  at  Med- 
ford.  Ore.  A  low  bid  of  $200,000  has  been  re- 
ceived at  San  Bernardino,  Cal.,  for  erecting  the 
county  hospital. 

An  architect  has  been  selected  at  Providence, 
R.  I.,  for  the  $300,000  high  school  to  be  built  there. 
Plans  have  been  filed  in  New  York  City  for  an 
$800,000  office  building  and  for  a  $300,000  hotel. 
A  ship-building  company  has  applied  to  the  Bal- 
timore board  of  estimate  for  approval  of  plans 
for  shops,  etc.,  to  cost  $500,000.  A  $1,000,000 
powder-plant    extension    is    to    be    built    at    New 


Castle,  Pa.  Plans  have  been  prepared  in  Pitts- 
burgh for  a  $300,000  armory.  Plans  are  being 
prepared  for  remodeling  a  coliseum  in  Cleveland 
at  a  cost  of  $250,000.  It  is  reported  that  a  hotel 
costing  $200,000  is  to  be  built  at  Indianapolis,  and 
that  the  light  and  heat  company  of  that  city  is  to 
erect  a  $4,000,000  central  power  station.  The  con- 
struction of  a  packing  plant  to  cost  $500,000  is 
under  consideration  at  Billings,  Mont.  A  con- 
tract is  to  be  let  next  fall  for  a  $175,000  mining 
building  for  the  University  of  Arizona  at  Tucson. 
The  construction  of  a  factory  to  cost  $350,000  is 
contemplated  at  Seattle,  and  plans  are  being  pre- 
pared for  a  $350,000  theater.  The  state  of  Cali- 
fornia has  sold  $800,000  bonds  for  the  San  Fran- 
cisco state  building. 

Bridges  and  Roads 

The  Boston  Elevated  Railway  Company  has 
awarded  a  contract  for  constructing  the  piers  for 
the  Mystic  River  bridge.  The  bridge  over  the 
Platte  River  at  Schuyler,  Neb.,  has  been  con- 
tracted for  at  $51,500.  Plans  have  been  pre- 
pared in  Boston  for  a  $50,000  concrete  bridge. 
Plans  are  being  prepared  for  a  $110,000  concrete 
highway  bridge  at  Warren,  Pa.  A  bill  providing 
for  the  $1,000,000  bridge  over  the  Potomac  River 
at  Washington  has  been  reported  favorably  to 
the  House  of  Representatives.  Funds  have  been 
voted  by  the  city  council  for  the  $370,000  Tenth 
Avenue  bridge  at  Seattle.  Plans  for  a  $170,000 
steel  bridge  at  Nichlous,  Cal.,  are  to  be  referred 
to  the  War  Department  for  approval.  The  sum 
of  $65,000  has  been  subscribed  by  Colusa  County 
toward  the  construction  of  a  bridge  over  the 
Sacramento  River  at  Cranmore,  Cal. 

A  contract  for  constructing  a  highway  has  been 
awarded  at  Monroe,  Mich.,  for  $153,000.  A  road 
contract  amounting  to  $134,000  has  been  awarded 
at  Los  Angeles.  Two  paving  contracts  amount- 
ing to  $64,000  have  been  awarded  at  Bakersfield, 
Cal.  Bids  will  be  opened  March  8  at  Atlantic 
City,  N.  J.,  for  building  a  boulevard  involving 
106,000  sq.  yd.  of  paving,  over  200,000  cu.  yd.  of 
fill,  eight  pile  bridges  and  one  drawbridge.  Bids 
for  constructing  3  miles  of  paving  will  be  opened 
March  7  at  Oakland,  Iowa.  Paving  work  to 
cost  $205,000  will  be  let  March  10  at  Seattle. 

A  bill  providing  $10,000,000  for  the  construc- 
tion of  highways  in  the  up-state  counties  has 
passed  the  New  York  State  assembly.  A  road 
costing  $125,000  is  to  be  built  near  Greensboro, 
N.  C.  County  road  bonds  amounting  to  $359,000 
will  be  sold  March  15  at  Winchester,  Tenn.  Pav- 
ing work  to  cost  $112,000  is  being  considered  at 
Alton,  111.     The  sum  of  $3,000,000  has  been  voted 


ut  C.ayton,  Mo.,  for  constructing  county  roads. 
Mason  City,  Iowa,  will  soon  let  contracts  for 
210,000  sq.  yd.  of  paving.  Plans  for  1,000,000  sq. 
yd.  of  paving  are  being  completi^d  at  Topeka,  Kan. 
Contracts  for  constructing  highways  to  cost 
$350,000  will  be  let  soon  at  Globe,  Ariz.  Pre- 
liminary surveys  have  been  completed  for  another 
$100,000  hghway  in  California.  This  state  has 
also  sold  $1,600,000  additional  highway  bonds. 

Waterworks  and  Sewers 

Contracts  amounting  to  $115,000  for  water- 
works construction  have  been  awarded  at  Osh- 
kosh.  Wis.  Bids  are  desired  March  8  at  Durham, 
N.  C,  for  constructing  a  reservoir  8V4  acres  in 
extent.  The  construction  of  a  reservoir  to  cost 
$750,000  is  under  consideration  at  Waterbury, 
Conn.  A  contract  is  to  be  let  in  the  spring  at 
Ada,  Ohio,  for  sewer  works  to  cost  $40,000.  Plans 
for  a  sewer  to  cost  $98,000  are  under  consider- 
ation at  Streator,  111.  Improvements  to  the 
sewerage  system  of  Grosse  Pointe,  Mich.,  which 
will  cost  $285,000,  are  under  consideration.  Sewer 
work  amounting  to  $66,000  has  been  authorized  at 
Salt  Lake  City.  Storm  sewers  to  cost  $63,000  are 
to  be  built  at  Billings,  Mont.  The  sum  of  $150,- 
000  has  been  voted  for  waterworks  construction 
at  Great  Falls,  Mont.  An  intermediate  reservoir 
and  18  miles  of  pipe  lines  have  been  surveyed  and 
are  to  be  built  shortly  near  Oatman,  Ariz. 

Miscellaneous 

The  New  York  City  subway  contracts  noted  last 
week  have  been  awarded  to  the  low  bidders.  Bids 
have  been  opened  by  the  New  York  Municipal 
Railway  Corporation  for  the  construction  of  a 
double-deck  terminal  at  Coney  Lsland.  The  new- 
est bids  received  by  the  New  York  State  Super- 
intendent of  Public  Works  for  the  lock  and  dam 
at  May's  Point  was  $257,000,  and  for  a  section 
of  state  canal,  $420,000.  A  contract  for  con- 
structing a  $600,000  irrigation  system  at  Grand 
View,  Ore.,  has  been  awarded.  Bids  are  desired 
for  450,000  cu.  yd.  of  dredging  and  for  1,000,000 
cu.  yd.  of  fill  by  the  Directors  of  the  Port  of  Bos- 
ton. 

Application  has  been  made  at  Cleveland  for 
permission  to  sell  bonds  to  build  an  electric  rail-" 
way  costing  $261,000.  Improvements  planned  by 
the  Galesburg  (111.)  Light  and  Railway  Company 
will  cost  $225,000.  Plans  have  been  completed  for 
a  $250,000  irrigation  development  at  Tacoma, 
Wash.  Applications  to  the  California  State 
Water  Commission  have  been  made  for  construct- 
ing a  large  dam  at  Bakersfield  and  for  construct- 
ing a  $1,232,000  irrigation  development. 


WATERWORKS 


PROPOSED     WORK. 

Waterbury,  Conn. — The  Board  of  Alder- 
men l.f  considering  the  construction  of  a 
third  reservoir  at  the  went  bank  costing 
about  $750,000.  A  report  has  been  sub- 
mitted to  the  Board  asltlng  $100,000  for 
preliminary  work  incident  to  the  construc- 
tion of  this  reservoir.  Address  City  Engi- 
neer. 

Avon,  N.  Y. — Election  will  probably  be 
held  in  .March  to  vote  on  constructing  an 
additional  reservoir;   probable  cost  $6,000. 

Illon,  N.  Y. — Board  Water  Commission- 
ers has  decided  to  ronstruct  two  more 
filtration  beds  and  to  reconstruct  the  walls 
of  the  coagulation  basin  at  an  approxi- 
mate cost  of  $30,000. 

North  Tonawanda,  N.  Y. — Board  of  Pub- 
lic Works  has  requested  Common  Council 
to  authorize  a  $40,000  bond  Issue  for  In- 
stalling new  boilers,  pumps,  smoke- 
stacks, etc. 

Perry,  N.  Y. — Village  Trustees  have  en- 
gaged C.  C.  Hopkins,  Rochester,  to  pre- 
pare preliminary  plans  for  a  modern  slow 
sand  filtration  plant  to  purify  the  water 
used  by  the  village. 

Watertown,  N.  Y. — Common  Council  has 
voted  to  add  eight  filtration  beds  and  two 
coagulation  basins  to  the  city's  filtration 
system,  at  an  estimated  cost  of  $53,000. 
!•;.    \V.    Sayles,  City  Engineer. 


Magnolia,  N.  J. — Laurel  Springs  Water 
Co.  will  apply  for  a  franchise  to  lay  pipes 
through   borough  of  M.ngnolia. 

Altoona,  Pa, — Commissioner  John  P. 
.Stouch,  of  the  Water  Department,  has 
Instriioted  City  Solicitor  T.  C.  Hare  to 
prepare  an  ordinance  authorizing  con- 
struction of  feeding  lines  direct  from 
main  Kittanning  Point  line  to  the  reser- 
voir.    Cost  $25,000. 

Braddock,  Pa. — It  Is  proposed  to  Install 
at  the  water  works  two  3,000,000-gal. 
centrifugal  pumps  and  motors.  Hamp 
Hopkins  &  Taylor,  Engineers,  Second 
National  Bank  BIdg.,  Pittsburgh.  S.  L,. 
Todd,   Borough  Secretary. 

Brackenrldge,  Pa. — Construction  of  a 
municipal  water  system  is  under  consid- 
eration.    Address  Borough  Clerk. 

Lancaster,  Pa, — Contract  soon  to  be  let 
for  improving  water  works.  Address 
Superintendent  of  Water  Works. 

McKeesport,  Pa. — Reported  building  of 
an  intake  to  Monongahela  River  costing 
about  $74,000  Is  unuer  consideration  by 
Council.     Address  City  Clerk. 

Pennsylvania.  —  State  Water  Supply 
Commission,  Harrlsburg,  has  approved 
the  following  applications;  Pennsylvania 
Railroad  Company,  to  construct  bridge 
across  Moose  Run,  at  Mile.sburg,  Centre 
County,  Pa.;  also  permission  to  construct 
a  bridge  across  the  .Schuylkill  River,  north 
of  Rldgewood,  Berks  Co.  Cambria  Steel 
Company,  to  constnirt  w.iU  along  the 
right  bank  of  the  ConeninciKh  River,  from 
Cambria   City    Bridge    to    Fourth    Avenue 


Bridge,  city  of  Johnstown,  Cambria  Coun- 
ty. Butler  Water  Co.,  to  Install  (lash- 
boards  In  the  spillway  of  Its  Boydetown 
dam  on  Connequenesslng  Creek  in  Butler 
County.  Flndley  Run  Water  Supply  Co.  (». 
subsidiary  of  the  Cramer  Coal,  Coke  & 
Ktone  Company),  to  construct  a  dam  on 
KIndley,  or  Trout  run,  one-half  mile  above 
Cramer,  In  East  Wheatlleld  Township,  In- 
diana County.  Philadelphia  &  Reading 
Railway  Company,  to  construct  bridge 
across  Manatawney  creek,  500  ft.  north  of 
Pine  Forge  Station,  Berks  County.  Super- 
visors of  Jackson  Township,  Cambria 
County,  to  construct  concrete  culvert 
across  Salt  Lick  run.  at  Burkharts  Sta- 
tion. Baltimore  &  Ohio  Railroad  Co.,  to 
construct  bridge  No.  26  across  Blue  Lick 
run,  0.7  miles  west  of  Salisbury  Junction, 
Somerset  County.  Baltimore  &  Ohio  Rail- 
road Co.,  to  construct  Bridge  No.  31 
across  an  unnamed  tributary  of  Casael- 
man  River,  1.6  miles  west  of  Garrett, 
Somerset  County.  Carnegie  Steel  Co.,  to 
make  a  change  in  the  channel  of  Thomp- 
son run,  beginning  1.6  miles  above  mouth 
and  extending  to  said  mouth,  near  Gas- 
cola  Station  on  Patton-Penn  Township 
Line,  Allegheny  County.  Bessemer  & 
Lake  Erie  Railroad  Co.,  to  construct  a 
bridge  across  Cool  Spring  creek  (Bridge 
No.  25),  3.4  miles  east  of  Houston  Junc- 
tion, Mercer  County.  Baltimore  &  Ohio 
Railroad  Co.,  to  construct  Bridge  No.  30 
across  Pine  or  Plney  run,  0.9  mile  west  of 
Garrett,  Somerset  County.  Baltimore  & 
Ohio  Railroad  Co.,  to  construct  Bridge  No. 
32  across  Welner  run,  2.0  miles  east  of 
Rockwood,  Somerset  Count.v.  Philadel- 
phia &  Reading  RR.  Co.,  to  rebuild  a  cul- 
vert across  Tacony  and  Jenkintown  Road 


3000  ft.  east  of  Jenkintown  Station,  Ablng- 
ton  Township,  Montgomery  County.  M.  S. 
Hershey,  to  construct  bridge  across  Spring 
Creek,  In  Hershey  Park,  Derry  Township, 
Dauphin  County.  M.  S.  Hershey,  to  con- 
struct bridge  across  Manada  Creek,  in 
South  Hanover  Township,  Dauphin  Coun- 
ty. Lukens  Iron  &  Steel  Co.,  to  construct 
•a  conduit  across  Sucker  run.  In  Valley 
Township,  Chester  County.  Pennsylvania 
Railroad  Co.,  to  make  a  change  in  or  ad- 
dition to  Bridge  No.  33,  Cresson  Division, 
across  Chest  creek,  near  La  Jose,  Clear- 
field County,  Pa.  Supervisors  of  Cone- 
wago  Township,  Adams  County,  to  con- 
struct a  bridge  across  Indian  run,  south- 
east of  Mount  Pleasant,  on  road  to  Balti- 
more Pike.  Pennsylvania  Railroad  Co.,  to 
renew  piers  under  Bridge  No.  E-2,  across 
rted  Bank  Creek,  In  Hawthorne  Borouirh, 
Clarion  and  Armstrong  counties.  Pa. 
MacBeth-Evans  Glass  Co.,  to  make  a  fill 
along  the  left  or  west  bank  of  the  Mo- 
nongahela River,  at  Charlerol,  Washing- 
ton County,  Pa.  Pennsylvania  Railroad 
Co.,  to  construct  an  extension  to  Bridge 
No.  107.46  (old  No.  156),  for  one  addi- 
tional track,  across  Armstrong  creek,  700 
ft.  above  mouth  and  4784  ft.  westward,  in 
direction  of  traffic,  from  Halifax,  In  Hall- 
fax  Township.  Dauphin  County,  Pa. 
Pennsylvania  Railroad  Company,,  to  con- 
struct an  extension  to  Bridge  No.  108.16 
(old  No.  157),  across  Gerty's  run,  180  ft. 
from  mouth,  and  1.63  miles  westward.  In 
direction  of  traffic,  from  Halifax  Station, 
in  Halifax  Township.  Dauphin  County, 
Pa.  Pennsylvania  Railroad  Company,  to 
construct  fills  along  the  east  bank  of  Oil 
Creek,  at  Rousevllle  and  near  Rynd  Karm 
Station,  In  Cornplanter  Township,  Venan- 
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go  County,  Pa.  Pennsylvania  Railroad 
Co..  to  .onstruct  a  bridge  across  the 
Schuylkill  River,  south  of  Orrton  Station, 
Berks  County.   Pa. 

Renovo,  Pa. — Borough  Council  will  con- 
struct a  reinforced  concrete  reservoir 
about  50.000-gal.  capacity. 

^Sharon,  Pa. — Improvements  costing  $50,- 
000  are  to  be  made  this  summer  by  the 
Sharon  Water  Company. 

Madison,  W.  Va. — Construction  of  mu- 
nicipal water  works,  to  cost  $12,000,  is 
under  consideration.  S.  E.  Bradley,  En- 
gineer, Madison.    H.  \V.  B.  MuUin,  Mayor. 

Wheeling,  W.  Va.— Mayor  Harvey  L. 
Kirk  is  in  favor  of  installing  a  filtration 
plant.  Address  Chairman  Committee  on 
Lights  and  Water. 

Acworth,  Ga. — Citizens  voted  In  favor 
of  a  new  water  works  and  electric  light 
plant. 

Savannah,  Ga.— J.  P.  Flagg,  Superin- 
tendent and  Engineer  of  the  Water  Works 
Department,  has  submitted  a  report  rec- 
ommending purchase  of  a  15.000,000  gal. 
pump  for  Gwinnett  Street  Station,  and  an 
air  compressor. 

Summervllle,  Ga. — J.  B.  McCrary  & 
Company,  Atlanta,  engaged  as  engineers 
for  the  proposed  water  works.  Address 
City  Clerk. 

TIfton,  Ga. — Election  to  be  held  to  vote 
$76,000  bonds  for  municipal  improvements, 
including  $30,000  for  high  school,  $25,000 
for  water  works,  including  mains  and 
sewerage  system;  $15,000  for  street  im- 
provements. 

Hurtsboro,  Ala. — Citizens  voted  $9,000 
bonds  for  water  works  and  extensions  to 
electric  light  plant. 

Lenoir  City,  Tenn. — The  improving  of 
the  water  works  is  under  consideration  by 
city.  Prof.  John  A.  Switzer  of  Knoxville 
will  probably  be  asked  to  prepare  plans, 
etc,  for  the  improvement.  Address  City 
Clerk. 

Bowling  Green,  Ky. — Council  has  au- 
thorized construction  of  a  sedimentation 
basin  in  connection  with  the  water  works 
system. 

Newport,  Ky. — See  "Paving  and  Roads." 

Whitesburg,  Ky.— The  installation  of 
water  works  and  other  public  utilities  is 
under  consideration.  J.  J.  Bell,  Lexing- 
ton,   is    interested. 

Coshocton,  Ohio. — Construction  of  the 
8,000.000-gal.  reservoir  will  be  begun  at 
an  early  date  under  the  supervision  of 
Chester  &  Fleming.  Engineers,  Pitts- 
burgh,  Pa. 

Defiance,  Ohio. — The  company  which 
has  taken  over  the  water  plant,  and  of 
which  Judge  Julian  Tyler,  1605  Second 
National  Bank  Building  of  Toledo,  is 
president,  will  construct  filtration  plant, 
costing  $60,000. 

■  ronton,  Ohio.— Council  voted  $250,000 
bonds  for  constructing  water  works.  Ad- 
dress   City    Clerk. 

Lima,  Ohio. — Election  soon  to  be  held  to 
▼ote  bonds  for  a  new  water  supply  system. 
Engineers  have  made  a  survey  and  sub- 
mitted a  report  estimating  cost  at  $550,000, 
including  new  reservoir,  and  $110,000  will 
be  needed  for  new  filtration   plant. 

East  Palestine,  Ohio. — City  Council  has 
authorized  an  issue  of  $35,000  bonds  for 
water  works  improvements,  but  an  elec- 
tion will  probably  be  held  on  the  matter 
before  finally  settled.    Address  City  Clerk. 

Ravenna,  Ohio. — Ordinance  passed  by 
Counril  authorizing  issue  of  $40,000  bonds 
for  purchase  of  site  and  building  of  dam, 
and  water  treatment  plant,  and  laying 
pipe  and  necessary  appurtenances  for  im- 
proving water  works.    Address  City  Clerk. 

St.    Marys,  Ohio. — F.  H.   Frochlish,  En- 

flneer.  813  Second  National  Bank  Bulld- 
ng,  Toledo,  expects  to  report  about . 
March  15  on  the  reconstruction  of  the 
water  works  and  electric  itght  plant.  An 
election  is  to  be  held  on  the  question  of 
Improvement.      Probable   cost   $50,000. 

Zanesvllle,  Ohio. — ^Director  of  Public 
Service  authorized  to  engage  an  engineer 
to  prepare  plans  and  specifications  for  an 
improved  water  supply.  The  citizens  re- 
cently voted  in  favor  of  wells. 

New  Albany,  Ind. — Reported  extensive 
improvements  are  to  be  niade  In  the 
pumping  station  of  the  New  Albany 
Water  Co. 

Wauconda,  III. — Council  authorized  con- 
structing water  works.  About  $18,000  will 
be  spent  in  water  works,  electric  light 
plant  and  erecting  a  township  high  school. 
Address    City   Clerk. 

Denmark,  Wis.- Village  voted  $20,000 
bonds  for  constructing  water  works  and 
sewerage  system.     Address  Village  Clerk. 

Merrill,  Wis. — City  is  reported  consid- 
ering the  purchase  of  the  present  water 
works.     Address  Mayor. 

Greensburg,  Kan. — Petitions  being  cir- 
culated for  water  works  system  coating 
$30,000.     Address  City  Clerk. 

Oskaloosa,  Kan. — Council  is  considering 
holding  an  election  to  vote  on  construct- 
ing water  works. 


Ottawa,  Kan. — A  filtration  plant  costing 
al>out  $15,000  is  being  considered.  Ad- 
dress City  Clerk. 

Crofton,  Neb. — Citizens  voted  water 
works  bonds  for  extensions  to  the  sys- 
tem.     .\ddress   City  Clerk. 

Great  Falls,  Mont. — Citizens  voted  a 
$150,000  bond  issue  for  constructing  a 
filtration  plant  and  water  softening  plant. 
Address  City  Clerk. 

Pocahontas,  Ark. — J.  B.  McCrary  & 
Company,  Little  Rock,  are  engineers  for 
the  water  works  district. 

Cooper,  Tex. — Henry  E.  Elrod.  South- 
western Life  Building,  Dallas,  engaged  to 
prepare  plans  for  water  works  and  sew- 
erage system. 

Denver,  Colo. — The  $8,000,000  bond  issue 
for  municipal  water  works  has  been  de- 
clared valid  by  the  U.  S.  Circuit  Court 
of   Appeals. 

Texhoma,  Okla. — City  Board  has  been 
authorized  to  raise  funds  for  improve- 
ments to  the  water  works  and  sewer  sys- 
tem. 

Everett,  Wash. — Ordinance  passed  by 
Council  providing  for  condemnation  of 
water  plant  owned  by  Everett  Railway, 
Light  &  Power  Company,  is  a  prelim- 
inary step  toward  expenditure  of  $600,- 
000  in  extensions  and  improvements. 
Hans  Mumm,  Jr.,   City  Engineer. 

Seattle,  Wash, — Contract  soon  to  be  let 
by  Board  of  Public  Works  (L.  B.  Young. 
Chmn.),  for  water  mains  in  Forty-third, 
Avenue  N.  E.,  and  other  streets,  at  a 
cost  of  $37,000.     A.  H.  Dimock,  City  Engr. 

Canby,  Ore. — Council  will  either  pur- 
chase and  improve  existing  plant  or  con- 
struct a  new  water  works:  New  system 
would   cost  $15,000. 

Yoncalla,  Ore. — Election  to  be  held 
April  17  to  vote  $20,000  bonds  for  con- 
structing water  system.  Surveys  have 
been  completed.  M.  B.  Germond,  Engr., 
Roseburg,  Ore. 

Portland,  Ore. — City  Council  passed  an 
ordinance  authorizing  sale  of  $125,000 
bonds  to  purchase  St.  Johns  water  plant 
or  build  a  new  one. 

Calexico,  Cal. — Water  works  bonds  will 
be  sold  Feb.  29.  It  is  proposed  to  con- 
struct municipal  water  works  costing 
$60,000,  to  include  8,  10  and  12  In.  c.  i. 
pipe.  Blaisdell  Company,  Engineers,  Pa- 
cific Electric  Building,  Los  Angeles;  C. 
B.  Browne,  City  Clerk. 

Corcoran,  Cal, — City  has  asked  State 
Railroad  Commission  to  compel  Corcoran 
Water  &  Gas  Co.  to  install  large  pipes, 
construct  a  60,000-gal.  tank  on  an  80-ft. 
tower  and  make  extensions  to  water  sys- 
tem. 

Covina,  Cal. — F.  H.  Trask,  Los  Angeles, 
is  engineer  for  proposed  municipal  water 
works.  An  election  is  to  be  held  Feb. 
28   to  vote   on   the   question. 

El  Centre,  Cal. — City  Trustees  may  call 
an  election  to  vote  $35,000  bonds  for  a 
water  filtration  plant. 

Sacramento,  Cal. — The  proposition  to 
connect  between  Sump  No.  1  and  Sump 
No.  2  has  been  abandoned.  C.  L.  Knight, 
Deputy  City  Engineer. 

Casa  Grande,  Ariz. — Citizens  voted 
$35,000  bonds  for  installing  a  municipal 
ice  plant,  water  works  and  light  plant. 
Plans  have  been  prepared.  Sidney  F. 
Mashbir,   City   Engineer. 

Oatman,  Ariz. — Mohave  Oatman  Water 
Company  (D.  L.  Mauhew.  Secy.,  Oat- 
man), has  completed  a  survey  for  18  miles 
pipe  line  to  Oatman  from  Colorado  River 
and  will  install  16  in.  pipe  and  construct 
intermediate  reservoir  with  distributing 
lines  to  Oatman  and  various  mines  in  tlie 
district;  company  also  intends  Installing 
a  sewer  system. 

Salt  Lake  City,  Utah.  —  City  Commis- 
sion has  authorized  laying  water  mains 
extensions  on  various  streets  at  a  total 
cost  of  $66,000.  The  main  on  Seventeenth 
Street  E.  is  to  be  12  in.  and  will  cost 
alone   $28,000.     Address   City    Engineer. 


Columbus,  Ohio. — Reported  desired  un- 
til Feb.  29.  by  Board  of  Purchase  (L.  J. 
Guthke,  Secy.),  for  furnishing  and  deliv- 
ering 10,000  ft.  2-in.  and  5000  ft.  %-in. 
galvanized  pipe;  also  lead  and  c.  i.  pipe. 

Shaker  Heights  (Cleveland  P.  O.)  Ohio. 
Reported  desired  until  March  13,  by  Carl 
A.  Palmer,  Village  Clk..  2855  Coventry 
Road,  for  water  mains,  storm  and  sani- 
tary sewers,  paving,  etc.,  in  various 
streets.  B.  W.  Willard.  Village  Engr.,  804 
Marshall    Bldg.,    Cleveland. 

Falrbury,  III. — Until  March  15  by  City 
Council  for  drilling  and  casing  an  artesian 
well,  advertised  in  Engineering  Record. 
T.   \V.   Burns,  Engineer. 

New  Dim,  Minn. — Until  March  7,  by 
Wm.  Backer,  City  Clerk,  for  repairing  or 
rebuilding  of  a  (Luitweiler)  deep  well 
working  head,  present  head  now  working 
on  well  180  ft.  deep,  attached  to  7%  in. 
working  barrel  and  delivering  225  gal. 
per  minute  against  15  lb.  pressure,  head 
to  be  rebuilt  to  work  on  same  depth  at- 
tached to  5%  in.  working  barrel  and  to 
deliver  about  150  gal.  per  min.  against 
80  lb.  pressure.  Also  separate  bids  same 
time  and  place  for  furnishing  material 
for  one  belted  deep  well  working  head, 
discharge  to  be  225  gal.  per  min.  against 
80  lb.  pressure,  180  ft.  deep,  7%  in.  work- 
ing barrel,  with  electric  motor,  starting 
apparatus  and  switch  complete.  F.  D. 
Minium,   City  Engineer. 

Kiowa,  Kan.— Until  March  7,  by  City 
Clerk,  for  furnishing  material  and  in- 
stalling an  additional  generating  unit  to 
water  works,  to  consist  of  250  h.p.  oil  en- 
gine and  a  175  k.w.  alternating  current 
generator. 

Malta,  Mont.— Until  March  8,  by  U.  S. 
Reclamation  Service,  Washington,  D.  C. 
(A.  P.  Davis,  Ch.  Engr.),  for  two  pressure 
pumps,  each  30  gal.  per  min.  capacity, 
for  Yakima,  Wash.,  and  Milk  River 
Front  projects. 

Poison,  Mont.— Until  March  20,  by  City 
Clerk  for  constructing  water  works,  ad- 
vertised in  Engineering  Record.  F.  F. 
Faucet,   Engineer,   Poison. 

Malvern,  Ark, — Until  March  1  by  Com- 
mission Water  Works  Improvements  Dist. 
No.  10,  Sewer  Improvements  Dist.  No.  11, 
at  offices  of  Commissioners,  for  furnish- 
ing material  for  waterworks  and  sewer- 
age systems  to  consist  of  12,600  ft.  gal. 
pipe,  100,000-gal.  tank  on  75-ft.  tower, 
500-gal.  motor-driven  service  pump,  500- 
gal.  motor-driven  centrifugal  pump,  etc. 
147,000  brick,  31  flush  tanks,  etc. 

Jones,  Okla. — Reported  desired  until 
March  10  (readvertisement)  by  Board 
Town  Trustees  for  constructing  water 
works  and  electric  light  system.  Benham 
Eng.  Co.,  Colcord  Bldg.,  Oklahoma  City, 
Okla.,   Engineers. 

Arcadia,  Cal. — Until  March  2,  by  Geo.  E. 
Grimes,  City  Clk.,  for  5000  ft.  galvanized 
pipe  from  %  to  2  in.,  etc. 

Colllngwood,  Ont. — Until  March  1,  by 
Hugh  A.  Currie,  Chmn.  Colhngwood 
Water  &  Light  Commission,  for  steel 
water  tower,  foundation  for  tower, 
pumping  machinery,  comprising  one 
motor-driven  unit,  800  Imperial  gal.  ca- 
pacity, pump,  wells,  etc.  Chipman  & 
Powers,  Engrs.,  204  Mail  Building,  To- 
ronto. 


BIDS     DESIRED. 

Lancaster,  Pa. — Until  March  22  by 
Water  Committee  for  furnl-shlng  and 
erecting  centrifugal  pumping  machinery. 
Contract  No.  1,  advertised  in  Engineering 
Record. 

South  Boston,  Va. — Until  March  30,  by 
Mayor  and  Board  of  Aldermen  for  fur- 
nishing material  and  installing  pumping 
station  and  filter  plant  building,  auxiliary 
pumping  station,  coagulating  basin,  etc., 
advertised  in  Engineering  Record.  An- 
derson &  Christie,  Inc..  Consulting  Engi- 
neers,   Charlotte,    N.    C. 

Durham,  N.  C. — Until  March  8  by  the 
Mayor  and  Board  Aldermen  for  construct- 
ing an  earth  and  concrete  I'eservoir,  to 
consist  of  approximately  8^4  acres  strip- 
ping, 45,000  cu.  yd.  embanking,  3000  sq.  yd. 
concrete  pavement,  etc.,  advertised  In  En- 
gineering Record.  Gilbert  C.  White,  Engr., 
Duriiam. 

Athena,  Ohio. — Reported  desired  until 
Feb.  29,  by  Director  of  Public  Service  for 
new  water  mains  and  constructing  a 
2,000,000  gallon  reservoir  on  North  Hill. 


PF5ICES     AND     LETTINGS. 
■kindicates  award  of  contract. 

•^Wilson,  N.  C— Contract  awarded 
Lynchburg  Foundry  Company,  Lynch- 
burg, Va.,  for  pipe  for  both  the  water 
and  gas  systems;  probable  cost  $45,000. 

Dunedin,  Fla.— Edwards  Construction 
Company,  Tampa,  reported  to  have  sub- 
mitted lowest  bid  for  improvements  here, 
including  waterworks,  sewerage  system, 
street  paving  and  constructing  a  public 
dock. 

-ACamden,  Ala.— Contract  for  a  50  hp. 
oil  engine  direct  connected  to  a  500  gaL 
per  min.  duplex  pump  and  150  cu.  ft.  per 
min.  corp.  compressor,  awarded  Fairbanks- 
Morse  &  Company,  New  Orleans,  La.,  at 
$3,107.  Edgar  B.  Kay,  Engineer,  Tusca- 
loosa.     (Bids  opened  Feb.   9.) 

•Philadelphia,  Miss. — Contract  for  con- 
structing waterworks  awarded  J.  M. 
Evans  &  Company,  Jackson,  Miss.  Citizens 
recently  voted  $30,000  bonds  for  said  sys- 
tem. M.  L.  Culley,  Jackson,  Engineer, 
J.  M.  Irving,  City  Clerk. 

♦Toledo,  Ohio. — Contract  awarded 
Pittssburgh-Des  Moines  Steel  Company, 
Pittsburgh,  Pa.,  for  a  water  tower  with 
250,000  gal.  capacity  to  be  built  at  Ot- 
tawa mils  for  the  W.  H.  Close  Realty 
Company. 

-A-Bloomlngton,  III.— Contract  for  fur- 
nishing a  6,000,000  gal.  pump  for  water 
works  awarded  American  Well  Works, 
Aurora,  at  $1,400.  C.  C.  Williams,  Super- 
intendent Water  and  Light. 

Viola,  III, — Following  are  low  bidders, 
opened  Feb.  14  by  Board  Trustees,  on 
constructing  waterworks:  Tower  and  tank, 
Chicago  Bridge  &  Iron  Works,  Chicago, 
$4,100;  Sewell  Well  Company.  St.  Louis, 
Mo.,  machinery  and  piping,  $3,400-  P  E 
Luedburg,  Viola,  pump  station,  '  $1,500. 
Terhune  &  Horton,  Civil  &  Sanitary  En- 
gineers, Peoria. 


-A^MIIwaukee,  Wis. — Contract  awarded 
by  Department  of  Public  Works  to  Chap- 
man Valve  Mfg.  Co.,  Indian  Orchard, 
Mass.,  for  furnishing  1700  tons  6,  8,  and 
12  in.  pipe,  333  gate  valve,  etc.  (bids 
opened    Feb.    9.) 

Oshkosh,  Wis.  —  Following  are  bids 
recommended  for  award  for  constructing 
the  filtration  plant  (bids  opened  Jan.  31); 
Filtration  structure.  Section  1,  also  cover 
to  reservoir,  Section  4,  Larsen  Construc- 
tion Co.,  Oshkosh;  filter  appliances  and 
accessories,  .Section  No.  2,  Roijert  Palter 
Manufacturing  Co.,  Darby  and  Philadel- 
phia, Pa. ;  elevated  tank.  Section  3,  Wau- 
sau  Iron  Works,  Wausau,  total  cost  $115,- 
250.  The  Council  is  considering  an  addi- 
tional $50,000  water  works  improvement 
bond  issue;  $72,036  is  available,  but  final 
contracts  cannot  be  signed  until  full 
amount  is  available. 

Jones,  Okla. — All  bids  opened  Feb.  10, 
by  Chester  A.  Keyes,  City  Clerk,  for  con- 
structing water  works  and  electric  light 
plant  have  been  rejected.  The  lowest  bid 
opened  Feb.  10  was  from  Kerby  &  Com- 
pany,   Oklahoma,    at   $10,55v. 

■^Galveston,  Tex.  —  Contract  awarded 
Layne  &  Bawler  Company,  Houston,  for 
sinking  three  wells  at  $17,500  (bids  opened 
Feb.    10.) 

-A-Santa  Ana,  Cal.  —  Contract  awarded 
United  States  Cast  Iron  Pipe  &  Foundry 
Company,  San  Francisco,  at  $35.60  per  ton 
for  5000  ft.  class  A  o.  i.  pipe,  6  in.,  and  at 
$37.60  per  ton  for  1500  tons  class  A  c  i. 
pipe  4  in. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED     WORK. 

Boston,  Mass. — Mayor  Curley  in  his  ad- 
dress to  Council  recommends  appropria- 
tion of  money  for  the  study  of  purifica- 
tion for  commercial  use  of  the  city  sew- 
age. 

Rochester,  N.  Y.— All  bids  opened  re- 
cently for  a  grit  excavator  at  disposal 
plant  have  been  rejected.  Address  Board 
of  Contract  and  Supply. 

Newark,  N.  J.— Reported  plans  being 
prepared  for  a  sewage  disposal  plant  for 
South   Orange   Township. 

Pitman,  N.  J.— Board  of  Trade  inter- 
ested in  the  building  of  a  municipal 
sewer  system. 

Ambler,  Pa.  —  Citizens  voted  $30,000 
bonds  for  street  and  sewage  disposal. 

Corry,  Pa. — City  Commission  is  consid- 
ering constructing  new  system  and  sew- 
age  disposal  plant. 

Milton,  Pa. — Borough  Council  engaged 
an  engineer  to  prepare  estimates  for  a 
sewage  disposal  plant. 

Orange,  Va.— Seville  &  Company  of 
Richmond  engaged  to  survey  for  a  sew- 
erage system  contemplated  here.  Address 
Business  Men's   Assoc. 

Burlington,  N.  C— King  Cotton  Mills  and 
the  E.  M.  Holt  Plaid  Mills  have  applied  to 
Council  for  permission  to  install  a  modern 
sanitary  sewage  disposal  plant  in  the  mill 
communities. 

Macon,  Ga. — Contracts  soon  to  be  let  by 
the  city  for  constructing  sewer  in  Vine- 
ville  branch.  Cost  estimated  at  $25,000 
Address   City   Engineer. 

TIfton,   Ga.— See    "Waterworks." 

Dunedin,  Fla. — See  "Water  Works." 

Ada,  Ohio. — Contract  will  be  let  about 
-May  1  by  City  Engineer,  for  constructing 
3U0O  ft.  30-in.  and  4208  ft.  60-in.  sewer  to 
cost  $40,000.  J.  S.  Wetherell,  County  En- 
gineer,  Kenton,  Designing  Engineer. 

.   *A'",°r„'    Ohio.— Sewer    bonds    amounting 
to   $24,200  have   been   sold. 

Canton,  Ohio. — See  "Paving  and  Roads." 

Delphos,  Ohio.— Black  &  Veatch,  Kansas 
City,  Mo.,  are  engineers  for  the  proposed 
sewer  system  to  cost  $30,000. 

Lima,  Ohio. — Director  of  Public  Service 
authorized  to  receive  bids  for  surveying 
present  sewer  system  and  recommenda- 
tions of  improvements  to  make  it  a  flrst- 
class  sewer  system. 

Springfield,  Ohio. — Sewer  bonds  amount- 
ing to  $24,500  have  been  sold.  Address 
Director  Public  Service. 

Lafayette,  Ind. — City  Council  has  passed 
resolution  to  construct  a  sewer  for  terri- 
tory south  of  South  Street  and  east  of 
Columbiana  Park.     Harry  Overesch,  Citv 

rOngineer. 

Princeton,  Ind. — City  is  planning' a  num- 
ber of  sanitary  sewers.  Address  City  En- 
gineer. 

Battle  Creek,  Mich.— Election  to  be  held 
April  3  to  vote  $50,000  bonds  for  sewer 
improvements.  City  will  do  their  own 
work.  W.  W.  Bridgen,  Engineer,  Battle 
Creek.     Thomas  H.   Thome,  City  Clerk. 
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Grosse  Pointe,  Mich. — Election  to  be 
held  March  9  to  vote  on  $285,000  bonds  for 
improving  sewerage  system.  Plans  pro- 
vide for  a  tanlt  to  purify  the  sewage  and 
for  some  alterations  to  the  present  system. 
Address  Village  Clerk. 

Beardstown,  III. — Election  will  be  held  in 
April  to  vote  on  a  $30,000  bond  issue  for 
constructing  a  sewer  system. 

Crete,  III. — Board  of  Local  Improvement 
is  considering  constructing  sanitary  sew- 
ers estimated  to  cost   J48,344. 

Rock  Island,  III. — Petitions  being  filed  in 
County  Court  for  constructing  a  sewage 
plant  between  Eighteenth  and  Twenty- 
third  Avenues  and  Twenty-third  and 
Twenty-fourth  Streets;  estimated  to  cost 
$16,457.     Address  City  Clerk. 

Streator,  III. — City  Council  is  consider- 
ing plans  for  Coal  Run  Creek  sewer;  esti- 
mated to  cost  $;i7,!)81. 

Marshfield,  Wis. — Council  is  reported 
considering  the  issuing  of  $20,000  bonds 
for  sewer  improvements,  including  con- 
struction of  a  sewage  disposal  plant. 

Milwaukee,  Wis. — The  Finance  Commit- 
tee recommended  to  Council  appropriation 
of  $1,560,000  to  complete  intercepting  sewer 
system.  Also  that  a  bond  issue  of  $840,000 
for  school  improvements  be  submitted  to 
the  people  at  coming  election.  Ordinances 
for  a  $50,000  animal  house,  $20,000  to  com- 
plete grand  stand  in  Washington  Park, 
$300,000  for  Lake  Shore  Drive  and  $240,- 
000  for  the  new  Long  Avenue  bridge  were 
approved   by   the  Finance   Committee. 

Ellis,  Kan. — Council  considering  con- 
structing a  sewer  system. 

Lincoln,  Kan. — Ronald  &  Co.,  Kansas 
City,  Mo.,  are  engineers  for  a  $40,000  sewer 
system  to  be  installed  here. 

Baker,  Mont. — Council  has  directed  City 
Engineering  Department  to  prepare  an 
estimate  of  cost  of  a  2-unit  sewer  system 
for  District  No.  3,  wliich  includes  Morris, 
Monroe  and  Savage  Additions. 

Billings,  Mont. — Reported  city  will  cre- 
ate a  storm  sewer  district  to  drain  the 
entire  north  and  west  sides  of  the  city  at 
a  cost  of  $63,300.     A.   E.   Gerhart,   Mayor. 

Cooper,   Tex. — See   "Waterworks." 

Itasca,  Tex. — Election  to  be  held  March 
11  to  vote  $15,000  bonds  for  constructing 
a   sewer   system.      Address    Mayor, 

Oakesdale,  Wash. — Council  has  appoint- 
ed a  committee  to  investigate  the  cost  of 
installing  a  sewerage  system. 

Los  Angeles,  Cal. — The  Finance  Com- 
mittee has  recommended  an  appropria- 
tion of  $15,000  for  repairs  to  the  outfall 
sewer  which  collapsed  recently.  An  ad- 
ditional $15,000  may  be  needed  later  to 
complete  the  repairs.  Address  City  En- 
gineer. 

BIDS     DESIRED. 

Boston,  Mass.— Until  12  M.  March  1,  by 
Supply  Department  (D.  Frank  Doherty, 
Secy.),  for  furnishing  iron  castings,  man- 
holes, catchbasins.  frames  and  covers,  tide 
gates,  iron  inlets,  etc.,  required  between 
March  1,  1916,  and  Jan.  31,  1917. 

North  Bergen,  N.  J.— Until  March  2 
(extension  of  date)  by  Township  Commit- 
tee for  constructing  system  of  sanitary 
and  storm  sewers  in  Secaucus  Road.  Es- 
timated cost  $20,000.  P.  A.  Brady,  Town- 
ship Clerk. 

Chardon,  Ohio.— Until  March  3,  by  Rob- 
ert S.  Parks.  Clerk  Village  Council,  for 
approximately  1V4  miles  of  sanitary 
sewers.  Mostly  8  in.  E.  A.  Fiedler,  Vil- 
lage Engr. 

Cleveland,  Ohio. — Reported  desired  until 
March  2,  by  Board  Purchase  and  Supply 
for  constructing  sewers  in  10  street-s. 

Shaker  Heights  (Cleveland  P.  O.),  Ohio. 
See  "Waterworks." 

Crawfordsvllle,  Ind. — Reported  desired 
until  March  7  by  C.  H.  Harlan.  Clk.,  for 
constructing  storm  vitr.  pipe  sewers. 

Martinsville,  Ind. — Reported  desired  un- 
until  March  7  by  County  Commissioners, 
constructing  36-in.  concrete  sewers.  C. 
Haase,   (jo.   Surv. 

Bad  Axe,  Mich.— Until  March  8,  by  City 
Council,  for  furnishing  material  for  one 
two-story  sedimentation  tank,  one 
four  section  filter,  one  sludge  drying  bed 
or  filter,  45,380  lin.  ft.  6  to  15-in.  pipe,  156 
lin.  ft.  8  to  15-in.  c.-i.  sewer  pipe,  100 
manholes,  covers,  etc.  Rolla  W.  Roberts. 
Engr.,  Saginaw.  James  A.  Burgess,  City 
Recorder,  Bad  Axe. 

Johnson  City,  Wis. — See  "Paving  and 
Roads." 

La  Crosse,  Wis.— Reported  de.slred  until 
March  9,  bv  Board  Public  Works,  for 
extending  trunk  sewers.  Probable  cost, 
$42,186. 

Strawberry  Point,  Iowa.— Until  Feb.  29 
(readvertisement)  by  G.  F.  Scofield,  Acting 
Town  Clerk,  for  constructing  sewers. 

St.  Paul.  Minn.— Until  Feb.  28,  by 
August  Hohenstein,  Purchasing  Agent, 
for  constructing  sewers  In  portions  of 
Agate,  Chatsworth  and  Butternut  Streets, 
Prior,  Central  Avenue  and  other  streets. 

lola,  Kan. — Reported  desired  until  Feb. 
29.  by  O.  W.  Plolmes.  City  (31k.,  for  sani- 


tary sewers  to  consist  of  7035  lin.  ft.  8  In. 
vitr.  pipe,  manholes,  etc.  F.  B.  Bartlett, 
City  Engr. 

Kansas  City,  Mo.— Until  Feb.  29,  by 
Board  Public  Works  (Edw.  F.  Webster, 
Acting  Secy.),  for  constructing  sewers  in 
iJist.  No.  346,  Sewer  Div.  No.  4. 

Malvern,  Ark. — See  "Waterworks." 

PRICES     AND     LETTINGS. 
iflndicatea  award  of  contract. 

■trNevi  York,  N.  Y. — Contract  for  con- 
structing the  Catharine  Street  barrel 
sewer  under  Pier  26,  East  River  (bids 
opened  Feb.  9),  awarded  by  Borough 
President  to  the  Kingsbridge  (contracting 
Company,  341  Tenth  Avenue,  at  $16,619. 
Charles  E.  Gregory,  Engineer  in  charge  of 
sewers. 

Rochester,  N.  Y. — The  only  bid  opened 
recently  by  the  Board  of  Contracts  and 
Supplies  for  revolving  screens  at  the  sew- 
age disposal  plant  was  submitted  by  the 
Sanitation  Corporation  of  New  York  City 
at  $68,872. 

♦Cuyahoga  Falls,  Ohio.  —  Contract 
awarded  C.  Lou  Wright,  Mt.  Vernon. 
for  constructing  East  Broad  Street 
lateral  sewer  system,  W.  Broad  Street 
lateral  sewer  system  and  Stow  Street 
lateral  sewer  system  at  about  $20,000  (bids 
opened  Feb.  7).  R.  W.  Pratt,  Engineer. 
Cleveland;    E.   D.   Barstow,   Village   Engr. 

♦Toledo,  Ohio. — Contract  awarded  John 
C.  Garland  &  Company,  Spitzer  Building, 
by  Welles  Bowen  Realty  Company  for  in- 
stallation of  a  grading  and  drainage  sys- 
tem in  the  West  Moreland  addition,  oppo- 
site Ottawa  Park. 

♦Youngstown,  Ohio. — Contract  awarded 
P.  &  P.  J.  Grady  at  $32,529  for  construct- 
ing  Dennick  Avenue  sewer. 

Strawberry  Point,  Iowa. — All  bids  opened 
Feb.  15  for  constructing  sewers  have  been 
re.iected  by  the  Town  Trustees.  Two  bids 
submitted  were:  Oliver  G.  Kunglc,  Du- 
buque, $18,070,  and  Cook  &  Kean,  Du- 
buque, $18,137.     See  "Bids  Desired." 

♦Mountain  Lake,  Minn. — Contract  for 
constructing  sewerage  system  (bids  opened 
Feb.  17)  awarded  Gerischer  &  Royer,  Chi- 
cago, 111.,  at  $17,013.  W.  A.  Nickel,  Village 
Clerk. 

♦Wausa,  Neb. — Contract  for  19,000  ft. 
of  sanitary  sewers  (bids  opened  Feb.  7) 
awarded  Gordon  &  Tavlor.  Denver,  Col.,  at 
$19,396.  Three  next  bidders:  Schmith  & 
.lackson.  Sioux  City,  Iowa,  $19,945;  Elk- 
horn  Construction  Company,  Fremont, 
Neb.,  $20,164;  H.  J.  Petersen,  Omaha, 
Neb.,  $20,857.  F.  B.  Anderson,  Village 
Clerk. 

Houston,  Tex. — Following  are  four  low- 
est bids  opened  Feb.  17  by  City  Council 
for  constructing  sewers: 

Hill  Street  Storm  Sewer  System:  Lucius 
Taylor,  Houston,  $51,382;  F.  C.  Youmans 
Construction  Co..  $51,602;  Horton  &  Hor- 
ton,  $52,534,  and  Houston  Construction  Co., 
$.:.980. 

Euclid  Avenue  Sewer:  Horton  &  Horton, 
Houston,  $263,994;  H.  C.  Gass,  $272,728,  and 
F.  J.  Shea,  $396,399. 

♦Stockton,  Cal.— Contract  for  construct- 
ing sanitary  sewers  awarded  Leech  & 
Decamp,   San  Francisco,  at  about  $40,000. 


BRIDGES 


PROPOSED     WORK. 

Boston,  Mass. — Plans  prepared  by 
Metropolitan  Park  Commission  for  a  3- 
span  concrete  arch  bridge  to  be  con- 
structed over  Charles  River  at  Weston: 
cost,  $50,000. 

Albany,  N.  Y. — See  "Hydrauhc  Con- 
struction and  River  Improvements." 

Hopewell,  N.  J. — See  "Railroads." 

Watertown,  N.  Y. — Bonds  amounting  to 
$25,000  have  been  appropriated  for  con- 
structing a  bridge  over  Black  River,  to 
be  360  ft.  long,  18  ft.  roadway.  Contract 
will  be  let  about  April  1.  Bids  will  be  con- 
sidered on  both  steel  and  concrete.  E.  W. 
Sayler,  City  Engineer. 

Washington,  N.  J.— Construction  of  a 
drawbridge  over  Morris  Canal,  replacing 
present  structure  at  Belvidere  Avenue, 
being  considered.    Harry  Christine,  Mayor. 

Whitehouse,  N.  J. — Bd.  Freeholders  of 
Hunterdon  County  (Flemington.  county 
seat)  and  Somerset  County  (Somerville 
county  seat)  voted  to  construct  a  bridge 
over  Lamington  River,  to  be  2-span  bridge 
of  steel  truss  construction  and  concrete 
llooring;   cost  $5,000. 

Hollldaysburg,  Pa. — It  is  proposed  to 
construct  about  five  bridges,  but  nothing 
very  definite  has  been  done  about  the 
matter.  H.  G  Hinkle,  Engineer,  Altoona; 
C.  H.  Edwards,  County  Clerk,  Hollldays- 
burg. 

Pennsylvania. — See  "Water  Works." 

Reading,  Pa. — Pennsylvania  R.R.  (Alex. 
Shand.  Chief  Engineer,  Philadelphia)  In- 
tends renewing  bridge  over  Schuylkill 
River,  at  Reading,  by  building  intermedi- 
ate piers  and  using  a  half  through  girder 
structure  with  solid  concrete  floor. 


Warren,  Pa. — Plans  prepared  by  L«uten 
Engineering  Co.,  Harrisburg,  for  con- 
structing county  bridge  over  river  to  have 
4  center  piers  and  5  spans;  cost  $110,000. 

Baltimore,  Md. — Baltimore  &  Ohio  R.  R. 
Co.  (F.  L.  Stuart,  Ch.  Eng.,  Baltimore) 
directed  to  begin  work  on  constructing 
viaduct  over  tracks  on  Cross  Street. 

Princess  Anne,  Md. — Citizens  of  St. 
Peter,  Dames  Quarter,  Rock  Creek  and 
Deal  Island  requested  the  County  Com- 
mlsloners  to  erect  a  bridge  over  thor- 
oughfare at  Deal  Island  and  construct  a 
shell  road  connecting  state  road  leading 
from  this  town;  estimated  cost,  $20,000 
each. 

Washington,  D.  C. — The  House  Com- 
mittee on  Interstate  and  Foreign  Com- 
merce reported  Feb.  11  favorably  on  the 
bill  providing  for  construction  of  a  $1,000,- 
000  aqueduct  bridge  over  Potomac  River 
connecting  Washington,  D.  C,  and  Vir- 
ginia. 

Richmond,  Va. — Virginia  Railway  & 
Power  Co.  will  construct  a  bridge  over 
Appomattox     River     to     replace     present 

structure. 

Loulsburg,  N.  C. — Construction  of  a  con- 
crete bridge  over  Tar  River,  at  cost  of 
$14,000,  is  contemplated  by  county. 

Bradentown,  Fla. — Construction  of  a 
bridge  over  the  Manatee  River,  between 
Bradentown  and  Palmetto  Is  contem- 
plated.     Board   of   Trade   Is   Interested. 

Fort  Myers,  Fla. — Special  road  and 
bridge  bonds  for  J102.500  will  be  sold 
March  6  by  Board  County  Commissioners. 
H.  A.  Hendry,  Clk. 

Knoxvllle,  Tenh. — ^Bd.  City  Commis- 
sioners appointed  as  a  committee  of  the 
whole  by  Mayor  John  E.  McMillan  to  con- 
fer with  Southern  Ry.  Co.  in  regard  to 
constructing  Gay  Street  Viaduct. 

Covington,  Ky. — Election  will  be  held 
in  Kenton  County  April  10  on  issue  of 
$200,000  bonds  for  constructing  roads  and 
bridges. 

Bloomlngton,  Ind. — Contract  will  be  let 
between  June  and  August  for  construct- 
ing steel  county  bridges  to  cost  $10,000. 
Address  County  Clerk. 

Decker,  Ind. — W.  J.  Jackson,  Receiver 
of  the  C.  &  E.  I.  R.R.  (L.  C.  Hartley,  Ch. 
Engr.,  Chicago,  111.),  is  taking  steps  to 
construct  a  railroad  bridge  over  the  river 
near  Hazelton. 

Indianapolis,  Ind.— T,  C.  Gulden,  County 
Surveyor,  has  filed  with  the  County  Com- 
missioners plans,  specifications  and  pro- 
files for  35  bridges,  bridge  repair  work 
and  retaining  walls. 

Belolt,  Wis. — M.  A.  Rosson,  Belolt,  Is 
engineer  for  the  concrete  arch  bridge 
to  be  constructed  at  East  Grand  Avenue 
over  Rock  River  (Central  Bridge)  to  have 
three  70  ft.  spans  on  pile  foundations 
and  cost  about  $25,000.  G.  E.  Heebink, 
City  Engineer. 

Omro,  Wis. — Contract  will  be  let  latter 
part  of  March  by  Wisconsin  Highway 
Commission,  Madison,  for  constructing 
the  bridge  at  Omro,  to  be  350  ft.  long, 
have  20  ft.  roadway  and  one  6  ft.  walk; 
consist  of  five  fixed  spans  and  one  bascule 
span  to  have  70  ft.  clear  opening.  Esti- 
mated cost  $30,000.  M.  W.  Torkelson, 
Bridge   Engineer. 

Mankato,  Minn. — Plans  approved  by 
Minnesota  State  Highway  Commission  and 
adopted  by  the  city  for  the  Mankato 
Bridge  No.  411.  Construction  Is  delayed 
because  of  financial  reasons.  D.  D.  Price, 
Engineer.  21  First  National  Bank  Build- 
ing, Lincoln.  Neb. 

Wichita,  Kan. — Plans  being  prepared  by 
Wichita  Railroad  &  Light  Co.  for  a 
bridge  to  be  constructed  over  Arkansas 
River  at  Douglas  Avenue,  to  cost  $50,000. 

Roundup,  Mont. — Reported  Town  Coun- 
cil considering  constructing  a  concrete 
viaduct  over  railroad  tracks  from  Main 
Street   to   Fair   Grounds:   cost  $10,000. 

Marshall,  Tex. — Viaduct  bonds  amount- 
in.g  to  $50,000  have  been  sold  by  the  city. 

Cordell,  Okla. — The  Township  of  Bessie 
will  vote  on  issue  of  $25,000  bonds  for 
constructing  bridges. 

Kelso,  Wash. — P.  M.  McLaughlin, 
County  Commissioner,  Kalama,  and  Glen 
McKenzie,  Deputy  Engineer,  Cowlitz 
County,  inspecting  sites  for  constructing 
a  bridee  over  Toutel  River  to  replace  Ed- 
dy Bridge. 

Prossep,  Wash. — Bd.  County  Commis- 
sioners voted  to  construct  2  steel  span 
approaches,  one  85  ft.  long  and  the  other 
60  ft.  long,  to  Kiona-Benton  Bridge  over 
Yakima  River;  cost  $4,600. 

Seattle,  Wash. — Council  has  passed  and 
referred  to  the  Mayor  for  approval  the 
bill  providing  for  sale  of  $370,000  bonds 
for  constructing  the  steel  and  concrete 
portion  of  the  Tenth  Avenue  Northeast 
Bridge. 

Bend,  Ore. — Construction  of  a  steel 
bridge  connecting  east  and  west  sides  of 
Deschutes  River  at  Bend  is  contemplated 
by  county.  H.  A.  Kelley,  County  Engi- 
neer.  Prineville. 

Jacksonville,  Ore. — Reinforced  concrete 
bridge  160  ft.  long  is  to  be  constructed 
near  Tolo  in  Jackson  County.  State  High- 
way Dept.  at  Salem  to  prepare  plans. 


Oregon — The  State  Engineer  at  Salem 
has  been  directed  to  prepare  plans  for 
constructing  Marlon-Polk  County  Bridge. 
.Salem,  county  seat,  Marlon  County. 
Dallas,    county   seat,   Polk   County. 

Pendleton,  Ore. — The  U.  S.  HouM 
passed  bill  authorizing  construction  of 
and  appropriating  $19,000  for  two  wagon 
bridges  over  Umatilla  River  at  Mission 
and   Thorn   Hollow. 

California.— Reported  State  Highway 
Commission,  Sacramento,  will  this  spring 
construct  a  300  ft.  concrete  and  steel 
bridge  across  New  River,  west  of  Seeley, 
and  timber  bridge  across  same  river  north 
of   Seeley. 

Cranmore,  Cal. — Construction  of  a 
bridge  over  Sacramento  Klver  between 
Cranmore  and  Grimes  is  reported  con- 
templated by  Sutter  County  (Yuba  City, 
county  seat),  and  Colusa  County  (Ck)lusa, 
County  seat),  Colusa  County  subscribed 
$65,000   to   meet   its   share   of  cost. 

Nicholaus,  Cal. — An  alternative  plan  for 
steel  bridge  to  be  constructed  over 
Feather  River  at  Nicholaus  accepted  by 
county  and  will  be  forwarded  to  War 
Dept.  at  Washington,  D.  C,  for  approval. 
Estimated  cost,  $170,000.  Address  County 
Clerk,  Yuba  City. 

Riverside,  Cal. — About  $23,000  has  been 
lost  in  this  county  in  bridges  through  the 
recent   floods. 

County  Surveyor  is  preparing  plans  for 
a  bridge  over  Temecula  River,  south  of 
Temecula,  and  for  bridge  between  Murl- 
etta  and  Temecula. 

San  Bernardino,  Cal. — Plans  and  speci- 
fications soon  to  be  prepared  for  a  num- 
ber of  bridges  damaged  by  the  recent 
high  water.  Lengths  50  ft.  to  150  ft. 
L.  R.  Lathrop,  County  Highway  Commis- 
sioner. 

San  Diego,  Cal. — City  Engineer  Is  com- 
pleting plans  for  a  600  ft.  pile  trestle 
bridge  over  San  Diego  River.  Address 
.411en   H.    Wright,    City   Clerk. 

Santa  Ana,  Cal.— Pacific  Electric  Ry. 
(J.  McMillan,  Gen.  Mgr.,  Los  Angeles), 
Los  Angeles.  Is  planning  constructing  a 
steel  bridge  of  five  90  ft.  spans  with  long 
trestle  approach  across  new  channel  of 
Santa  Ana  River. 

Santa  Barbara,  Cal. — Contract  soon  to 
be  let  by  Board  of  Supervisors  for  con- 
structing concrete  bridge  over  Zaca  Creek; 
cost  about  $11,500.  Engineers:  Mayberry 
&  Parker,  Pacific  Electric  Building,  Los 
Angeles;  also  for  constructing  two  con- 
crete bridges  in  Gaviota  Pass;  cost  $11,500 
each.    W.  M.  Thomas,  Engineer. 

Ventura,  Cal. — Board  of  Supervisors  re- 
jected all  bids  opened  recently  for  furnish- 
ing 660,350  lb.  steel.  15,800  lb.  cast  Iron 
and  3000  lb.  bolts  and  washers,  and  will 
ask  new  bids.  J.  B.  Mc(31oskey,  County 
Clerk. 

North  Dorchester,  Ont. — Contract  to  be 
let  in  March  for  constructing  three  con- 
crete bridges.  C.  B.  Talbot,  Engineer, 
London,  Ont.;  W.  B.  Lane,  Clerk,  Dor- 
chester. 

BIOS     DESIRED. 

Atlantic   City,    N.   J. — See   "Paving  and 

Roads." 

Burlington,  N.  J.— Until  March  1,  by 
Board  Cliosen  Freeholders  (Harry  Hawk- 
ins, Clerk),  at  Mount  Holly,  for  rebuild- 
ing the  bridge  at  Broad  Street  spanning 
the  Assicunk  Oeek.  Jas.  Logan,  Co. 
Engr. 

Mount  Holly,  N.  J.— Until  March  1.  by 
Board  Chosen  Freeholders  (Harry  Hawk- 
ins, Clerk),  for  rebuilding  the  bridge  on 
King  Street,  spanning  the  Rancocas 
Creek,      Jas.    Logan,    Co.    Engr. 

Wayne,  W.  Va.— Until  March  10,  by 
Samuel  J.  Crum,  County  Clerk,  Wayne, 
for  constructing  two  bridges.  R.  P.  Da- 
vis,  Bridge   Engineer,   Morgantown. 

Arcadia,  Fla. — Until  March  8,  by  Board 
County  Commissioners  (A.  L.  Durrance, 
Clerk),  for  constructing  two  concrete 
bridges,  one  60  ft.  span  acoss  Big  Paynes 
Creek,  the  other  across  Little  Payne 
Creek  64  ft.  long,  both  In  Special  Road 
Dist.  No.  1. 

Mobile,  Ala.— Until  March  2,  by  H.  PIl- 
lans.  Commissioner,  for  constructing  a 
reinforced-concrete  canal  In  the  Southern 
Drain  and  a  reinforced-concrete  bridge 
over  same  at  Intersection  of  Virginia  and 
Lawrence  Streets;  cost  not  to  exceed 
$7,500. 

Dayton,  Ohio. — Plans  and  specifications 
on  file  in  the.  New  York  office  of  Engi- 
neering Record  for  the  three  bridges,  bids 
for  which  are  to  be  opened  March  IB — 
Webster,  Fifth  and  Keowee  Streets.  J. 
E.   Barlow,   Dir.   Public   Service. 

Indiana. — ^By  County  Commissioners  for 
constructing  bridges  as  follows: 

March  7: 

Bloomfleld,  80  ft.  span,  also  100  ft.  span 
bridge.     Goo.  E.  Kidd,  Co.  Aud. 

March  8: 

BufEton,  35  bridges,  retaining  walls,  etc. 
C.   T.   Kain,    Co.    Aud. 

South  Bend,  one  60  ft.  concrete  arch 
of  Lute  design  at  Leban.  and  one  120  ft. 
steel  bridge  over  Willipa  River  on  East 
Raymond  Camp  Road.  Chas.  B.  NImms, 
Co.   Engr. 
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Johnson  Creek,  Wis.— I'mil  April  29.  for 
constructing  a  45  ft.  span  reinforced  con- 
crete arch  bridge.  E.  C.  SUehm.  Village 
President. 

Hastings.  Neb. — Reported  desired  until 
March  2,  by  Board  Supervisors,  for  bridges 
for  year  1916.     C.  H.  Judson,  Co.  Clk. 

Fort  Scott,  Kan.— Until  March  7,  by  N. 
J.  Rose.  Co.  Clk.,  for  constructing  high 
truss  steel  bridge  100  ft.  long.  12  ft.  road- 
way, over  Osa£e  River,  a  reinforced  con- 
crete 30  ft.  long,  16  ft.  wide,  over  Bunnion 
Creek,  and  reinforced  concrete  slab  20  ft. 
long,  16  ft.  wide,  over  Pain  Creek. 

Slsseton,  S.  D. — Reported  desired  un- 
til March  3.  for  constructing  steel  and 
concrete  bridges  and  .steel  culverts  for 
year  1916.     O.  E.  Lien,  Co.  Aud.,  Slsseton. 

Donnlphan,  Mo.— See  "Hydraulic  Con- 
struction and  River  Improvements." 

Fairfax,  Mo. — Reported  desired  until 
March  6  by  County  Court  (L.  R.  Scott, 
Clk.),  Rockport,  for  two  40  ft.  and  one 
50-ft.  steel  span  bridges,  in  Fairfax.  J.  A. 
Krusor,  Co.   Engr.,   Rockport. 

Santa  Barbara,  Cal.— Until  March  6,  by 
Bosird  of  Supervisors  for  constructing 
three-hinged  skew  concrete  bridge  and  a 
three-hinge  arch  concrete  bridge  across 
Gavlota  Creek  on  State  Highway  in 
Fourth  Road  Dist.  Cost  $11,500  each. 
Also  for  constructing  a  concrete  bridge 
across  Zaca  Creek;   cost   $11,500. 


arch,  (b)  60-ft.  arch,  (c)  65-ft.  arch,  (d) 
two  50-ft.  girder  spans:  Robert  Sherer  & 
Co.,  Pacific  Electric  Building,  lx)s  Ange- 
les, (a)  »6,974,  (b)  $8,672,  (c)  $9,453, 
(d>  $14,700  (awarded  contracts  are  all 
bridges);  Domonguez  &  Walters,  (a) 
$7,500.  (b)  $9,920,  (c)  $10,500;  Mercereau 
Bridge  &  Construction  Co.,  (a)  $7,540,  (b) 
$9,400.  (c>  $10,200,  (d)  $15,470;  Munoz  & 
Munoz,  (a)  $7,674,  (b)  $9,773;  Boardman 
Construction  Co.,  (a)  $8,389,  (d)  $15,387; 
AVhitlock  &  Gorrill,  (b)  $9,980;  E.  A.  Gar- 
land, (c)  $11,500.  (d)  $15,500;  C.  E.  Cotton, 
(d)  $16,550.  Three  hinge  concrete  arch 
bridge  across  El  Capitan  Creek:  Mercereau 
Bridge  &  Construction  Co.,  Pacific  Elec- 
tric Building.  1ms  Angeles,  $9,500  (award- 
ed contract):  Whitlock  &  Gorrill,  $10,918: 
Boardman  Construction  Co.,  $10,989; 
Munoz  &  Munoz,  $11,243. 

Alaska, — Following  bids  opened  by  MaJ. 
J.  B.  Cavanaugh,  U.  S.  Engr.,  Burke 
Building,  Seattle,  Wash.,  on  Feb.  15,  for 
steel  fabrication  of  a  bridge  300  ft.  span 
at  Chena  Slough,  Fairbanks,  for  Alaska 
Engineering  Commission,  as  follows: 
Illinois  Steel  Bridge  Co.,  $9,265;  U.  S. 
Steel  Products  Co.  (2  bids).  $11,062  and 
$11,354;  King  Bridge  Co.,  $11,200:  Penn- 
sylvania Bridge  Co.,  Beaver  Falls,  Pa., 
$11,536.  The  latter  named  company  was 
only  one  to  meet  specifications  requiring 
delivery  in  100  days. 


PRICES     AND     LETTINGS. 
icindicatea  award  of  contract. 

-^Boston,  Mass. — Contract  for  construct- 
ing foundations  for  Mystic  River  Bridge 
and  viaduct  and  reconstructing  Maiden 
Bridge  (bids  opened  Jan.  31),  awarded 
H.  Nawn  Constructing  Company,  Ro.\- 
bury.  Edward  Mahler,  Purchasing  Agent, 
Boston  Elevated  Railway  Company,  101 
Milk  Street. 

Albany,  N.  Y. —  See  "Hydraulic  Con- 
struction and  River  Improvements." 

Chester,   Va. — See   "Electric   Railways." 

♦Kentucky. — Following  are  four  lowest 
bids  opened  Feb.  15  by  Commissioners  of 
Hardin  and  Bullitt  Counties  for  con- 
structing a  bridge  558  ft.  long:  CHiampion 
Bridge  Co.,  Wilmington,  Ohio,  $22,229 
(awM^ed  contract):  Vincennes  Bridge  Co., 
$22,388:  Oegonia  Bridge  Co.,  $22,550,  and 
Nachville  Bridge  Co.,  $23,150.  R.  Wiley, 
Bridge  Engineer,  Frankfort. 

♦Terra  Haute,  Ind. — Contract  awarded 
Bresee  Mfg.  Company,  Mattoon,  111.,  for 
constructing  superstructure  of  concrete 
bridge  over  Honey  Creek.  (Bids  opened 
Feb.  12).  Herbert  C.  Anderson,  County 
Surveyor. 

♦Hampton,  Iowa.  —  Contract  awarded 
A.  P.  Munson,  Marion,  Iowa,  for  con- 
structing three  bridges,  two  in  Marion 
Township,  one  45-ft.  pony  truss  and  one 
26-ft.  I-beam;  also  one  In  Ingham  Town- 
ship, 90-ft.  pony  truss,  at  $9,100.  Next 
three  lowest  bidders:  Iowa  Bridge  Com- 
pany, Des  Moines,  $9,456;  Des  Moines 
Bridge  &  Iron  Company,  Des  Moines,  $9,- 
650,  and  Elkhart  Bridge  &  Iron  Com- 
pany Elkhart,  Ind.,  $10,400  (bids  opened 
by  County  Comrs.  Feb.  18).  A.  G.  Baker, 
County  Engineer. 

♦Cloquet,  Minn.  —  Contract  awarded 
Hewitt  Steel  Company,  Minneapolis,  for 
rebuilding  bridge  across  north  fork  St. 
Louis  River  on  road  to  Duluth. 

♦St.  Cloud,  Minn. — Contract  awarded 
Minneapolis  Bridge  Company,  608  Metro- 
politan Life  Building,  Minneapolis,  at 
$5,825,  for  constructing  creosoted  block 
floor  on  Tenth  Street  Bridge  (bids  opened 
Feb.  15).  George  G.  Magnuson,  City 
Clerk. 

♦Schuyler,  Neb. — Contract  for  con- 
structing steel  bridges  with  four  175 -ft. 
connected  steel  spans  with  creosoted 
block  roadway  and  concrete  abutments 
over  Platte  River  awarded  by  County 
Commissioners  Feb.  12,  to  Elkhart  Bridge 
&  Iron  Co.,  Elkhart,  Ind.,  at  $51,500. 

♦Jamestown,  N.  D. — Contract  for  con- 
structing corrugated  galvanized  steel 
metal  culverts  (bids  opened  Feb.  15) 
awarded  by  County  to  Minneapolis  Steel 
&  Machinery  Company,  Minneapolis, 
Minn.    A.  Blewett,  County  Auditor. 

Great  Falls,  Mont. — See  "Hydraulic 
Construction  and  River  Improvements." 

♦Austin,  Tex. — Contracts  for  construct- 
ing 6  bridges  awarded  by  City  Commis- 
sioners as  follows:  Four  reinforced  con- 
crete bridges,  one  at  First,  Twelfth, 
Eighteenth  and  Speedway-Twenty-nlnth 
Streets,  awarded  McCall-Moore  Engineer- 
ing Co.,  Waco,  at  $12,500,  $9,175,  $8,200  and 
$7,345  respectively.  A.  A.  Mundt,  Austin, 
for  bridge  at  Fourteenth  Street,  at  $7,100, 
and  Ben  J.  Knape,  Austin,  for  Twenty- 
second  Street  bridge,  at  $3,895. 

Port  Angeles,  Wash. — Contract  for  con- 
structing steel  bridge,  170  ft.  span  over 
Callowa  River  (bids  opened  Feb.  7) 
awarded  Charles  G.  Huber,  Seattle,  at 
$9,338.  Next  two  bidders:  F.  Ryan  Co., 
Seattle.  $9,457,  and  H.  A.  Cotton  &  Co., 
Port  Angeles,  $10,845.  J.  W.  Warren, 
County  Auditor. 

♦Santa  Barbara,  Cal. — Following  are 
four  lowest  bids  opened  by  Board  of 
Supervisors  Feb,  7  for  constructing  four 
concrete  bridges  across  Nojoqul  Creek,  be- 
tween  Las   Cruces  and  Vaca — (a)    60-ft. 


PAVING  AND  ROADS 


PROPOSED     WORK. 

Kingston,  R.  I. — Construction  of  a 
road  from  Kingston  Depot  to  Dale  Carlia 
Corner  is  contemplated  by  county;  prob- 
able cost  $50,000. 

Albany,  N.  Y. — Assembly  has  passed 
bill  appropriating  $10,000,000  tor  highway 
construction  in  up-State  counties  this 
year.  The  bill  was  recommended  in  the 
report  of  Edwin  Duffey,  State  Highway 
Commissioner. 

Batavia,  N.  Y. — Common  Council  voted 
to  pave  Oak  Street  and  Lincoln  Avenue 
with  asphalt  and  EUicott  Street  with 
brick. 

Canandalgua,  N.  Y. — About  $58,000  On- 
tario County  highway  bonds  sold. 

Elmlra.  N.  Y. — Assembly  Cities  Com- 
mitter at  .Albany  favorably  reported  bill 
providing  $200,000  bond  issue  for  pave- 
ments in  Elmira. 

Belvldere,  N.  J. — ^Warren  County  Bd. 
Freeholders  voted  to  construct  Hope 
Road  as  far  as  White  Township,  a  dis- 
tance of  4  miles,  and  Washington  Road 
as  far  as  Oxford,  a  distance  of  4  miles; 
cost  between  $14,000  and  $16,000  per  mile. 

Newton,  N.  J. — Sussex  County  Bd.  Free- 
holders authorized  Harvey  Snook,  County 
Engineer,  to  survey  road  from  Newton  to 
Fredon,  about  3  miles  of  said  road  to  be 
macadamized  at  cost  of  about  $30,000. 

Woodbury,  N.  J, — Paving  bonds  for 
$25,000  will  be  sold  March  7  by  Mayor 
and  Council. 

Charlerol,  Pa. — Town  Council  voted  to 
pave  Crest  Avenue,  Fourth  and  Fifth 
Streets. 

Waynesburg,  Pa, — County  Commission- 
ers voted  to  pave  Rices  Landing  Road, 
distance  of  31,042  ft.:  about  $64,000  is 
available  for  road  work. 

Whitehall,  Pa.  —  Commissioners  of 
Whitehall  Township.  Lehigh  County, 
have  appropriated  $58,000  for  road  im- 
provements, fire  system  and  lighting 
Mickley  Pike  with  electricity. 

Wllkesbarre.  Pa. — Reported  about  56,- 
238  sq.  yd.  of  brick  and  asphalt  pave- 
ments will  be  constructed  in  Wllkesbarre 
during  1916. 

Wllllamsport,  Pa. — It  is  proposed  to  pave 
approximately  12,000  sq.  yd.  on  Parker 
and  Arch  Streets  with  brick  on  concrete 
foundation  at  a  cost  of  about  $25,000.  John 
B.  Otto,  City  Engineer;  John  R.  Mundy, 
Asst.  City  Engineer. 

Easton,  Md, — State  Roads  Commission, 
601  Garrett  Building,  Baltimore,  has  been 
authorized  to  spend  $30,000  in  Improving 
road  from  Easton  to  Miles  River  Ferry. 

Princess  Anne,  Md. — See  "Bridges." 

Norfolk,  Va, — Resurfacing  of  stone  boul- 
evards of  Norfolk  County  reported  con- 
sidered by  Commission  on  Roads  and 
Bridges,    cost  about   $20,000. 

Parkersburg,  W.  Va, — Ordinances  have 
been  passed  by  Council  for  paving  Ann 
Street,  from  Third  to  Eighth  Streets, 
brick,  at  $16,555;  Lynn  Street,  from  Four- 
teenth to  Nineteenth  Streets,  brick,  $11,- 
498. 

West  Virginia.  —  Three  districts  in 
Raleigh  County  will  soon  vote  on  $400,000 
bonds  for  building  permanent  roads:  Dis- 
tricts in  Doddridge  and  Alarlon  Counties 
will  vote  $340,000  road  bonds;  Randolph 
County,  $220,000;  Wetzel  County,  $100,000; 
Greenbier  County,  in  the  White  Sulphur 
District,  on  bonds,  amount  of  which  has 
not  yet  been  determined.  A.  D.  Williams, 
State  Road  Engineer,  Morgantown. 

PInevllle.  W.  Va. — Contract  will  soon  be 
let  by  the  County  Commissioners  for  grad- 
ing and  improving  30  miles  of  county 
road.  Address  Blake  Taylor,  County  En- 
gineer, PInevllle, 


Greensboro,  N.  C. — County  Commission- 
ers voted  to  construct  a  concrete  public 
road  from  Greensboro  to  High  Point;  cost 
about  $125,000. 

Atlanta,  Ga. — City  Council  considering 
paving  Home.  Greenwich,  Park,  Austin 
Avenues  with  macadam,  McDaniel,  Walker 
and  other  streets  with  asphalt. 

Tifton,    Ga. — See    "Waterworks." 

Dunedin,    Fla.— See    "Water   Works." 

Fort  Lauderdale,  Fla. — Bonds  for  Spe- 
cial Road  &  Bridge  District  No.  1  will 
be  sold  March  21,  by  County  Commis- 
sioners (F.  A.  Bryan,  Clerk);  $250,000 
was  voted,  but  $92,000  is  available  for 
immediate  use.  H.  C.  Davis,  Engineer  of 
Board,  Fort  Lauderdale. 

Fort   Myers,   Fla.— See  "Bridges." 

St.  Cloud,  Fla. — Citizens  of  St.  Cloud 
and  Narcoossee  will  vote  March  11  on 
issue  of  $150,000  bonds  for  constructing 
hard  surface  road  from  St.  Cloud  to  Bre- 
vard County  line. 

Birmingham,  Ala.— Board  of  Commis- 
sioners instructed  City  Engineer  to  draw 
up  ordinances  for  paving  portions  of 
Tenth  Avenue  South,  Ninth  Street  and 
Avenue  G;  estimated  cost  $7,000.  Also 
adopted  ordinances  providing  for  asphalt 
and  asphaltic  concrete  pavement  on 
Tenth  and  Twelfth  Streets  and  Eleventh 
Avenue  at  an  estimated  cost  of  $26,000. 
Also  for  grading,  macadamizing,  cement 
curb  gutters  and  sidewalks  on  Forty- 
seventh  Street,  costing  $8,000.  Julian 
Kendrick,   City  Engineer. 

Abbeville,  La. — The  Police  Jury  con- 
templates constructing  a  road  from  Abbe- 
ville  to   Perry's  Bridge. 

Winchester,  Tenn.- Bonds  for  $359,000 
will  be  sold  March  15,  by  FYanklin  County 
Highway  Commission  (W.  H.  Rippel. 
Secy.),  for  approximately  125  miles  mac- 
adam roads, 

Covington,  Ky. — See  "Bridges." 

Harlan,  Ky.— Citizens  of  Harlan  County 
voted  to  issue  $250,000  bonds  for  con- 
structing roads. 

Newport,  Ky. — ^About  $20,000  allowed 
Campbell  County  by  State  for  construct- 
ing State  aid  roads. 

Newport,  Ky. — City  Commissioners  have 
approved  the  apoortionment  ordinance 
providing-  $20,000  for  new  streets.  $4,000 
for  new  boilers  at  the  pump  house. 

Owensboro,  Ky. — About  $600,000  bonds 
will  be  sold  by  Davies  County  for  road 
improvements. 

Whitesburg,  Ky. — Election  will  probably 
be  held  April  15  for  voting  on  issue  of 
$200,000  bonds  for  constructing  roads. 

Bucyrus,  Ohio. — Citizens  voted  $47,000 
bonds  for  citv's  portion  of  paving  fifteen 
streets,  F.  L.  Niederheiser,  Engineer, 
Bucyrus. 

Canton,  Ohio. — Between  20  and  30  miles 
of  brick  and  macadam  road  is  to  be  con- 
structed in  Stark  County  during  spring 
and  summer.  A  bond  issue  of  $300,000 
will  probably  be  voted  upon. 

City  Council  reported  in  favor  of  a  bond 
election  on  April  25  to  vote  $413,000  for  re- 
paving  Market  Avenue  South  and  Tusca- 
rawas Street  East,  and  constructing  sew- 
ers. 

Cincinnati,  Ohio. — Contract  soon  to  be 
let  by  Director  Public  Service  for  improv- 
ing portion  of  Flint  Street  with  asphalt 
and  6-in.  water  main  at  an  approximate 
cost  of  $18,896.  Frank  S.  Krug,  City 
Engineer. 

City  Council  has  authorized  the  follow- 
ing improvements:  Granite  resurfacing 
on  portions  of  Colerain  and  Rulison  Ave- 
nues and  Pearl  Street;  also  concrete 
steps  on  Rose  Hill  Lane,  Council  is  eon- 
slderinc  the  improving  of  Beech  Avenue, 
Price   Hill,    with   bituminous   macadam. 

County  Commissioners  considering 
building  a  road  from  First  Avenue,  Addy- 
stone,  to  Shady  Lane  Road.  Miami  Town- 
ship, (i^ounty  Engineer  W.  Boeh  esti- 
mates the  cost  at  approximately  $19,000. 

Cleveland,  Ohio, — Alex  Bernstein,  Di- 
rector Public  Service,  reports  cost  of  ex- 
tendlne  and  widening  Broadway  from 
East  Fifteenth  Street  and  Orange  Ave- 
nue to  Woodland  Avenue  and  East  Ninth 
Street  will  be  about  $390,000.  Election 
will  probably  be  held  on  the  improve- 
ment. 

County  CommLssioners  considering  ex- 
tending Cedar  Avenue  from  East  Ninth 
to  East  Fourteenth  Streets  at  an  esti- 
mated  cost  of  $100,000. 

Cleveland,  Ohio. — The  county  and  city 
offlclals  considering  widening  Sunerior 
Avenue,  from  E,  Ninth  Street  to  E.  Pifty- 
flfth  Street,  and  repavine  thoroughfare 
from  E.  Ninth  Street  to  E    105th   Street, 

Cleveland  Heights,  Ohio. — Council  is 
considering  grading,  draining  and  .side- 
walk laying  on  Broxford.  Clarion,  East 
Fairfax.  East  Scarborough.  Kingston  and 
Stafford  Roads  this  spring,  Fred  A. 
Pease  of  Cleveland  has  been  retained  as 
Villnge  Ene-Ineer,  It  is  reported  that  be- 
tween $700,000  and  $800,000  worth  of  im- 
provements— mainly  on  streets — is  planned 
for  the  coming  two  years. 

Dayton.  Ohio. — Commissioners  of  Mont- 
gomery County  considering  constructine 
9.2  milos  of  brick  roads.  Estimated  cost 
$181,200, 


Defiance,  Ohio. — .\bout  $25,000  county 
road   improvement  bonds  sold. 

Elyrla,  Ohio. — Reported  County  Com- 
missioners contemplate  paving  Lake 
Shore  Highway,  between  Lorain  City 
limits  and  Cuyahoga  county  line;  prob- 
able cost  $140,000. 

Lakewood,  Ohio. — City  officials  con- 
sidering the  construction  of  a  new  boule- 
vard from  12900  Lake  Avenue  to  Rocky 
River;  estimated  cost,  exclusive  of  land, 
is  $150,000.     Clayton  Tyler,   Mayor. 

Lancaster,  Ohio. — Plans  prepared  by 
City  Engineer  for  paving  Main  and  West 
Wheeler  Streets,  cost  $17,600, 

Marion,  Ohio. — Paving  bonds  for  $31,- 
600  will  be  sold  March  15,  by  Frank  J. 
Weber,    City   Aud. 

New  Lexington,  Ohio. — Twenty  miles  of 
limestone  roads  are  to  be  constructed  in 
Perry   County   this   spring. 

New  Philadelphia,  Ohio.- About  $44,000 
will  be  spent  by  Tuscarawas  County  for 
road    improvements. 

Oakwood,  Ohio. — Paving  bonds  for  $28,- 
050  will  be  sold  March  18  by  George  E. 
Keller,  City  Clerk, 

Tiffin,  Ohio. — City  Council  voted  to  pave 
Apple   Street. 

City  Engineer  directed  to  prepare 
plans  for  paving  Sandusky  Street. 

Woodsfield,  Ohio. — The  Woodsfield-Mal- 
aga  Road  is  to  be  graded:  bridges  and  cul- 
verts to  be  constructed  thereon,  at  cost  of 
about  $30,000,  by  county. 

Bloomlngton,  Ind. — Contract  will  be  let 
between  May  and  July  for  paving  with 
bituminous  concrete  about  25,000  sq.  yd., 
at  a  coait  of  about  $85,000;  between  April 
and  June,  for  50,000  sq.  yd.  bituminous 
macadam  pavement,  to  cost  $50,000.  Ad- 
dress City  Clerk, 

Goshen,  Ind,— It  Is  estimated  that  about 
40  miles  of  improved  highways  will  be 
constructed  in  the  county  this  year,  at  an 
aggregate  cost  of  $350,000,  Albert  A. 
Reith,  County  Engineer,  Goshen, 

Michigan  City,  Ind.— County  Commis- 
sioners have  been  petitioned  to  construct 
an  18-ft.  concrete  highway  along  lake 
front  about  3  miles  long,  being  a  continua- 
tion of  Hermitage  Avenue;  cost  $50,000, 

City  Engineer  instructed  to  prepare 
plans  and  specifications  for  the  paving  of 
Eleventh  Street  at  an  estimated  cost  of 
$57,988,  and  Union  Street  at  a  cost  of 
J.17,278. 

South  Bend,  Ind. — Reported  new  bld» 
may  be  asked  for  constructing  the  Haven 
Hubbard  Road  from  New  Carlisle  through 
Hamilton.  Specifications  may  be  changed 
from  concrete  to  brick, 

Wabash,  Ind.— About  $51,000  gravel 
road  bonds  sold  by  county. 

Eaton  Rapids,  Mich. — Citizens  Feb,  14 
voted  $17,000  bonds  for  paving.  Contract 
will  be  let  some  time  in  April.  H.  S.  De 
Golia,  City  Clerk. 

Alton,  III. — Citv  Council  considering 
paving  Main  Street,  at  cost  of  $112,669, 

Decatur,  III. — Board  Local  Improve- 
ments voted  to  pave  with  brick  on  con- 
crete foundations  Monroe  and  Division 
Streets;   cost  $32,761. 

Kankakee,  III. — City  Council  has  passed! 
ordinances  for  paving  with  brick  on  South 
Fifth  Avenue  at  an  estimated  cost  of  $10,- 
600.  and  S.  Dearborn  Avenue  at  a  cost  or 
$9,800, 

Rockford,  III, — Council  has  been  peti- 
tioned to  pave  with  macadam  at  a  cost  of 
$2S,890.  and  with  brick  at  a  cost  of 
$125,000. 

Rock  Island,  III. — The  paving  of  Eighth 
Avenue  from  Ninth  to  Nineteenth  Street, 
at  an  estimated  cost  of  $22,558.  is  under 
consideration.    Address  City  Clerk. 

Sterling,  III. — Election  will  probably  be 
held  to  vote  $60,000  bonds  for  construct- 
ing hard  surface  roads.  John  S.  Landis, 
Highway   Commissioner. 

Missouri  Valley,  Iowa. — Contract  soon 
to  be  let  by  Council  for  about  forty  blocks 
of  paving,   costing  $96,000. 

Storm  Lake,  Iowa. — Buena  Vista  County 
intends  building  about  20  miles  of  perma- 
nent roads  this  year.  Address  County 
Clerk. 

Topeka,  Kan. — Plans  about  completed 
bv  A,  R.  Young,  City  Engineer,  for  about 
1,000,000  sq.  yds.  of  paving,  both  brick 
and  asphalt,  with  curbs  and  gutter.  E. 
M.  Covell,  City  Clerk. 

Fremont,  Neb. — Election  soon  to  be  held 
to  vote  $50,000  bonds  for  paving  intersec- 
tions. 

Norfolk,  Neb. — Election  to  be  held  March. 
10  to  vote  $30,000  bonds  for  paving  inter- 
sections and  $10,000  water  bonds, 

Madison,  S.  D. — City  will  probably  lay 
about  35,000  sq.  yd.  paving  this  year.  Ad- 
dress   City   Clerk. 

Clayton,  Mo. — Citizens  voted  Feb,  15 
to  issue  $3,000,000  bonds  tor  constructing 
roads  in  St,  Louis  County. 

Osceola,  Mo. — Reported  an  election  will 
be  held  in  St,  Clair  County  in  the  fall  to 
vote  $1,500,000  bonds  for  constructing  hard 
roads, 

Bastrop,  Tex. — Road  and  bridge  bonds 
for  Precinct  No.  1,  amounting  to  $80,000, 
have  been  sold. 
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Bastrop,  Tex. — Hoad  bonds  aniounting 
to  JSO.OOO  have  been  sold  by  County 
Commis-sioners. 

Houston,  Tex. — Election  will  probably 
soon  lo  be  held  to  vote  $400,000  bonds  for 
road  imi)rovenient  in  Harris  County.  Ad- 
dress County  Clerk. 

Karnes  City,  Tex.— Road  Dlst.  No.  1 
bonds  amountinB  to  ^76,000  have  been 
sold. 

Lockhart,  Tex. — Road  bonds  amounting 
to  »5o,ooo  have  been  sold.  Address 
County   Clerk. 

Martlndale,  Tex. — Citizens  of  Martin- 
dale  and  iiuedvillc  vuti-cl  $10,000  honils 
for  repairs  to  macadamized  roads  in  the 
vicinity   of   lliese   points. 

Mount  Pleasant,  Tex. — Citizens  of  the 
county  voted  J200.000  bunds  for  roaa  im- 
provements.     Address    County    Clerk. 

Taylor,  Tex. — Citizens  voted  an  addi- 
tional $uO,000  bonds  for  street  paving. 
Work  is  being  done  by  Kaw  I'aving  Com- 
pany.   Topekii,    Kan.      W.    K.    Dozier,    Su- 

pervi.siuB   Kngineer,   Taylor. 

Sapulpa,  Okla. — Sapulpa  Township  has 
voteil  V-ta.OOO  good  road  bunds. 

Belllngham,  Wash. — County  Commis- 
sioners Intend  paving  Nortliwest  Diagonal 
Koaa  from  present  pavement  to  1'  erndale, 
a  distance  of  several  miles.  C.  M.  Adams, 
County  Engineer. 

Pacific  Highway,  Waterfront  Road, 
south  of  Bellingham,  recently  damaged, 
will  be  repaired,  lost  of  road  $80,000.  C. 
M.    Adams.    County    Engineer. 

Port  Angeles,  Wash. — Surveys  are  to 
be  made  by  Clallam  County  for  a  20-mlle 
road  from  Joyce  to  Pysht,  surface  a  20- 
mile  road  at  cost  of  $30,000,  and  grade  a 
40-mile   road  at  cost  of  $12,000. 

Seattle,  Wash. — Plans  and  specifications 
for  lollowing  paving  submitted  by  A.  H. 
IJimock,  City  Engineer,  to  Board  of  Pub- 
lic Works  have  been  approved:  Paving 
West  McGraw  Street,  $110,000;  Warren 
Avenue,  $45,000. 

Paving  bonds  for  $.100,000  will  be  sold 
March  14  by  Byron  Phelps,  County  Aud. 

SpokanCj  Wash. — Reported  3  miles  of 
"Apple  Way"  from  city  limits  of  Spo- 
kane to  Dishman  will  be  paved  this  year 
and  about  4  miles  will  be  oiled.  J.  W. 
Strack,  County  Engr. 

Burllngame,  Cal.— About  $325,000  is  to 
be  spent  by  city  for  street  improvements. 

California. — E.  Goodwin,  State  Road  En- 
gineer, Sacramento,  has  completed  pre- 
liminary surveys  of  the  Ijake-Yolo  state 
road,  which  will  connect  Lower  L,ake  with 
Rumsey.  a  distance  Of  31  miles.  Esti- 
mated cost  about  $100,000. 

State  has  sold  $1,500,000  State  hlghw.is 
bonds.  Address  California  Highway  Com- 
mission,   Sacramento. 

China,  Cal. — Election  to  be  held  March 
15  to  vote  $128,000  bonds  for  paving,  sew- 
ers and  a  sewer  farm.  Address  City 
Clerk. 

Los    Angeles,    Cal. — County    Supervisors 
will    sell    $500,000    State    Highway    bonds 
for  constructing  highways  in  Los  Angeles 
;  County. 

I      Board  of  Supervisors  has  appropriated 
1  $50,000    for    road    repair    caused    by    flood 
destruction. 

I      Oakdale,    Cal. — Trustees   voted    to    con- 
i  struct  about   IVs    miles   of  concrete  pave- 
ment   with    Topeka    surface    to    connect 
ends   of   highway. 

Pomona,     Cal. — Mayor    Vandergridt    re- 
I  ported    in    favor   of  constructing  a  $30,000 
concave  concrete  road  to  carry  waters  of 
[  Thompson  Creek  during  flood  season. 

Redondo  Beach,  Cal. — Trustees  adopted 
resolution  to  pave  Lucia  Avenue  with 
concrete  base  and  oil  surface  and  con- 
struct cement  curbs,  walks,  concrete  re- 
taining walls  and  timber  bridge  96  ft. 
long. 

Richmond,  Cal. — City  Engineer  directed 
to  prepare  plans  for  paving  Twenty-third 
Street  from  Macdonald  Avenue  north  to 
city  limits   with  asphalt. 

Riverside,  Cal. — Board  of  Supervisors 
Is  considering  election  to  vote  on  issuing 
bonds  to  construct  concrete  roads 
through  Hemet.  Corona,  Perris,  Efeinore. 
;  San  J.acinto,  Beaumont  and  Banning,  and 
to  replace  washed  out  roads  and  bridges. 

San     Francisco,     Cal. — The     Supervisors 
Str  et     Cominittee     recommended     appro- 
priation   of    $10,000   for  constructing   side- 
walks   on    Van    Ness    Avenue,    McAllister, 
I  Polk  and   Grove   Streets  around  city  hall. 

j  Globe,  Ariz. — Contract  soon  to  be  let  by 
Board  of  Supervisors.  Globe,  for  construct- 
ing highways  as  follows,  for  which  $350,- 
000  has  been  appropriated:  Roosevelt- 
Payson  Strawberry  Highway.  $75,000: 
Pleasant  Valley  Highway,  $15,000:  Globe- 
Wlnkelman  Highway  via  El  Capitan, 
$100,000:  Miami-Pinal  County  Line  High- 
way, $40,000;  Globe-Copper  Hill  Highway, 
$5,000;  completion  of  convict  highway  to 
Summit  of  Pinals,  $10,000. 

Tombstone,  Ariz. — Petitions  being  cir- 
culated favoring  a  bond  issue  of  $1,200.- 
000  and  the  construction  of  525  miles  of 
highway  system  as  prepared  by  County 
Engineer. 

Brigham  City,  Utah.— About  $20,000  is 
available  for  constructing  roads  in  Box- 
elder  County. 


Leamington,  Ont. — City  Intends  laying 
about  2  miles  of  concrete  pavement  this 
Kumincr.  J.  J.  Newman,  Engineer,  Wind- 
sor; A.  H.  Noble,  Board  of  Works. 

York,  Ont. — York  County  Council  voted 
to  construct  system  of  good  roads,  cost 
aljout  $750,000. 


BIOS     DESIRED. 

Long  Island  City,  L.  I.,  N.  Y.— Until 
March  1,  by  Maurice  E.  Connolly,  Borough 
President,  for  repairing  with  asphaltic 
concrete  on  concrete  foundation  portions 
of  Fourth.  Fifth,  Sixth  and  Seventh  Ave- 
nues in  College  Point,  Third  Ward;  also 
sidewalks,  etc..  In  portions  of  Sedgwick 
Street,   Second  Ward,   Borough   Queens. 

New  York.  N.  Y.— Until  March  2  by 
Marcus  M.  Marks,  Pres.  Manhattan  Boro., 
for  repaying  with  wood  block  pavement, 
light  oil  treatment;  also  heavy  oil  treat- 
ment, concrete  roadway  on  portions  of 
Chamber  Street;  security  $6,000. 

Atlantic  City,  N.  J.— Until  March  8,  by 
Board  Chosen  Freeholders,  at  a  meeting 
in  Atlantic  City,  for  constructing  the 
Absecon-Atlantic  City  Boulevard,  from 
Intersection  of  White  Horse  Pike  and 
Ocean  Highway  and  terminating  at  the 
Atlantic  City  line  to  consist  of  106,546 
sq.  yd.  surface  paving,  together  with  an 
embankment  of  2i7,236  cu.  yd.,  8  creosoted 
pile  bridges,  one  bascule  bridge  with  creo- 
soted pile  approaches.  A.  H.  Nelson,  Co. 
Engr.,  637  Guarantee  Trust  Building,  At- 
lantic  City. 

Jersey  City,  N.  J.— Until  March  2,  by 
City  Commissioners,  for  repairing  Ho- 
boken  Avenue  with  Belgian  blocks.  M. 
1.    Fagen,    City    Clerk. 

Paterson,  N.  J. — Reported  desired  until 
Mar''h  1  by  Board  County  Freeholders, 
for  10-ton  macadam  steam     road  roller. 

Sunbury,  Pa. — Reported  desired  until 
March  7  for  paving  one  mile  of  Market 
Street  with  brick.  Geo.  F.  Keefer,  City 
Engr. 

Lynchburg,  Va. — Specifications  for  the 
improving  of  Main  -Street,  bids  for  which 
are  advertised  in  Engineering  Record,  to 
be  opened  March  6  by  Joint  Council  Com- 
mittee on  Streets  and  Sewers,  are  on  file 
in  New  York  office  of  Engineering 
Record. 

Virginia. — Reported  desired  until  Feb. 
29,  by  State  Highway  Commission  (G.  P. 
Coleman.  State  Highway  Comr.,  Rich- 
mond), for  constructing  2%  miles  mac- 
adam road,  from  citv  limits  to  Three 
Clont  Road  and  from  The  Brook  H4  miles 
west. 

Morgantown,  W.  Va. — Until  March  30. 
by  County  Court  (W.  S  Downs,  Engineer. 
Morgantown).  for  constructing  brick  and 
concrete  roads  in  Morgan  District.  R. 
P.  Davis,  State  Road  Bureau,  Morgan- 
town. 

Burllr-ton,  N.  C. — Until  March  9,  by 
Mayor  and  Board  Alderman,  for  con- 
structing approximately  25.000  sq.  yd. 
street  pavement.  7400  lin.  ft.  curb  and 
gutter,  and  4000  lin.  ft.  street  railway 
track   pavement. 

Arcadia,  Fla. — Until  March  7.  by  Board 
County  Commissioners  (A.  L.  Durrance, 
Clk.).  for  constructing  approximately 
20.000  so.  yd.  asphalt  pavement.  H.  S. 
Jaudon  Engineering  Co.,   Barstow,  Fla. 

Flora,  Miss. — Until  March  6.  by  Com- 
missioners of  Supervisors,  Dist.  No.  2,  ad- 
dressed to  J.  E.  Wilson.  Chmn.,  for  Im- 
provements to  roads  in  said  District,  con- 
structing concrete  bridges,  vltr.,  cast  or 
corrugated    Iron    pipe    drains,    etc. 

Louisville,  Ky. — Until  March  3,  bv  Board 
Public  Works  (Roger  G.  McGrath,  Sec- 
retary), for  paving  numerous  alleys 
throughout  city.  Samples  of  vitr.  brick 
to  be  submitted. 

Caruthersvllle,  Ohio. — Until  March  6 
liy  J.  M.  McGinnis,  City  Clerk,  for  street 
paving  concrete  base  with  asnhaltic 
binder,  advertised  in  Engineering  Record. 

B.  O.    Bennett.    City    Engineer. 

Cleveland.  Ohio.— Reported  desired  un- 
til March  I.  by  Commissioner  Purchase 
p'ld  Supplies  for  paving  portions  of  2S 
streets. 

IVIarletta,  Ohio. — Reported  desired  un- 
til March  1,  for  improving  Belpre,  Mari- 
etta-Athens, and  Beverly  Roads,  and 
macadamizing  Lowell  Road.  C.  M. 
Weeks,    Co.    Engr. 

Newark,    Ohio. — Until    March   6.    by  W. 

C.  Christian,  Director  Public  Service,  for 
furnishing  material  and  paving  Tenth,  In- 
diana and  North  First  Streets.  All  kinds 
of  pavements  will  be  considered.  City 
snecifications  call  for  brick.  C.  H.  Wells, 
City    Engineer. 

Shaker  Heights  (Cleveland  P.  O.),  Ohio. 

— See  "Waterworks." 

Indiana. — By  County  Commissioners  for 
constructing   roads   as    follows: 

March    6: 

Franklin,  two  gravel  roads,  one  14,182 
ft.    long.     John   C.    Greegs,   Co.    Aud. 

Bedford,  two  gravel  or  macadamized 
roads  In  Shawswick  Township  and  one  In 
Spice  Valley  Township,  3254.  1900  and 
7853  ft.,  respectively.  Ezra  W.  Edwards, 
Co     Aud. 

Danville,      constructing      roads     in     Eel 


Hlver  and  Lincoln  Townships.  Chas.  M. 
Havens,    Co.    Aud. 

March   7: 

Martinsville,  constructln"  roads  In 
Adams,  Washington.  Monroe  and  Qregga 
Townships.     S.    Watson,   Co.    Aud. 

March  8: 

.Shelbyvllle,  gravel  roads  In  Noble,  and 
macadam  road  In  Liberty  Townships. 
Frank  W.  Fagel,  Co.  Aud. 

Delphi,  two  roads  in  Deer  Creek  Town- 
ship.    H.  D.  Godd.  Co.  Aud. 

Kokomo,  for  five  road  graders  and  ten 
three-way  road  drags.  Wm.  L.  Benson, 
Co.    Axid. 

Until  March  9; 

Laporte,  for  roads  In  New  Durham  and 
Sclpico  Townships.  F.  A.  Hausheer,  Co. 
Aud. 

March  10: 

Sullivan,  gravel  roads.  12,110  ft..  Fair- 
bank  Township;  15,625  ft.,  Haddon  Town- 
ship and  10,550  ft.  In  Gill  Township.     W. 

5.  Blcknell,  Co.   Aud. 
March  14: 

Fort  Wayne,  macadam  roads  In  Madi- 
son and  Monroe  Townships.  Will  John- 
son, Co.  Aud. 

March    18: 

Muncle,  County  line  road  10,550  ft. 
long.     F".   M.   Williams.   Co.   Aud. 

Madison,  Ind. — Until  March  6,  by  Harry 
E.  Nichols,  City  Clerk,  for  14,000  sq,  yd. 
of  paving  on  Main  Street;  asphalt,  con- 
crete, vitri.  brick,  or  creosoted  wood 
block  will  be  considered.  Cost  at  out- 
side estimated  by  Engineer  at  $44,000.  J. 
W.  Moore,  Designing  Engineer,  47  Union 
Trust  Building,  Indianapolis;  Roscoe  F. 
Lee,    City   Engineer. 

Chicago,  Ml.— Until  March  15,  by  South 
Park  Commissioners,  Fifty  -  seventh 
Street  and  Cottage  Grove  Avenue  (J.  F. 
Nell,  Secy.),  for  purchase  of  an  asphalt 
paving  plant  equipment  or  any  portion 
thereof  advertised  In  the  Engineer  Rec- 
ord. 

Sullivan,  III. — Reported  desired  until 
March  6,  by  Board  Local  Improvements 
for  approximately  5710  sq.  yd.  vltr.  brick 
paving,  cement  filler  and  4388  lin.  ft.  com- 
bined curb  and  gutter,  etc.,  on  Water 
Street.  Claude  L.  James,  Engr.,  Mat- 
toon. 

Johnson  Creek.  Wis.— Until  March  8,  by 
Village  Board,  for  paving  with  vitr.  block 
or  reinforced  concrete  approximately  13,- 
049  sq.  yd.  pavement,  6052  lin.  ft.  concrete 
curb  and  gutter,  together  with  sewers, 
manholes,  etc.  E.  B.  Parsons,  Consulting 
Engr.,  Jefferson,  Wis. 

Portage,  Wis. — Reported  desired  until 
March  1,  for  14,000  yd.  paving  and  re- 
laving  10.000  yd.  brick  on  new  concrete 
base.     FYed   Goss,   City  Clerk. 

Davenport,  Iowa.— Until  Feb.  29  by 
Board  Public  Works,  for  repaying  Har- 
rison Street  about  15,000  sq.  yd.,  brick 
block  on  5  in.  concrete  base.  Estimated 
cost  $34,000.  Allen  R.  Boudinot.  City 
Engineer. 

Mason  City,  Iowa. — Reported  desired 
until  Feb.  28  for  60,000  yd.  concrete,  and 
150.000  yd.  sheet  asphalt  paving.  F.  P. 
Wilson,    City   Engr. 

Oakland.  Iowa. — Until  March  7  (read- 
vertisement)  by  E.  F.  Wentz,  Town 
Clerk,  for  paving  3  miles  of  streets  with 
concrete. 

Duluth,  Minn.— Reported  desired  until 
March  3.  bv  County  Commissioners,  for 
constructing  roads  as  follows:  2%  miles 
Yoki  Uoad,  2  miles  Wood  Road.  3  miles 
Heino  Road  and  IV.  miles  of  Lane- Ander- 
son connection,  and  2  miles  Lalne  Road. 

St.  Cloud,  Minn. — Until  March  7,  by 
Geo.  G.  Magnuson,  City  Clerk,  for  about 
17,000  sq.  yd.  concrete  asphalt  or  bitu- 
lithic  pavement,  and  36.000  sq.  yd.  creo- 
sote block,  granite  block  or  bitulithio 
pavement. 

Topeka.  Kan.— Until  Feb.  29,  by  Etta  M. 
Cnlville,  City  Clk.,  for  65.000  sq.  yd.  as- 
I  haltic  concrete  pavement  and  46.000  sq. 
yd.   brick   pavement. 

Hastings,  Neb. — Renorted  desired  until 
March  13,  by  City  Clerk,  for  173.900  sq. 
yd.  pavement  on  concrete  base;  also  98,000 
iin,  ft.  combined  curb  and  gutter.  W.  H. 
Fuller,   City  Engr. 

Fargo,  N.  D.— Until  March  1,  by  F.  L. 
Watl-ins.  City  Auditor,  for  approximately 
20.000  sq.  yd.  paving  on  Fourth  N.  Street, 
District  No.  2,  with  either  Portland -ce- 
ment concrete,  bituminous  concrete,  bltu- 
lithic  asphalt,  creosoted  block  or  vitr. 
brick;  also  serarate  bids  for  paving  In 
Road  District  No.  3,  approximately  10,000 
sq.  vd.  on  Sixth  Avenue  and  Tenth 
Street  North,  with  Portland  cement  con- 
crete, bituminous  concrete,  bitulithio,  as- 
phalt creosoted  block  or  vitr.  brick. 

St.  Louis,  Mo. — Until  March  7.  by  Board 
Public  Service  (Wm.  T.  Findly,  Secy.), 
for  improving  portions  of  Koeln  Avenue, 
Sarah,  Cooper  and  other  streets. 

Seattle,  Wash. — Reported  desired  until 
about  March  10  for  paving  Beacon  Ave- 
nue, with  asphalt.  Probable  cost  ?205,- 
000.      A.    H.    Dlmock,    City   Engr. 

Bakersfleld,  Cal.— Until  March  6,  by 
Board  of  Supervisors  (F.  E.  Smith, 
Clerk),  for  grading,  concrete  pavement 
and  corrugated  Iron  and  concrete  culverts 
on  Division  7,  Sect.  8.  Bakersfleld-Taft 
Road.    8    miles,    and    on    Division    9.    Sect. 

6,  Bakersfleld-GreenviUe    Road;    also    for 


grading  and  constructing  culverts  on  Di- 
vision 10,  Sect.  8,  Bakemlleld- Mohave 
Koad  between  Mountain  Ranch  and 
Keene  School,  6  miles. 

El  Monte,  Cal.— Until  March  3.  by  I. 
Worth  Everett,  City  Clerk,  for  110,000  sq. 
ft.  6  In.  oil  macadam,  8600  ft.  5  ft.  walk, 
7600  lin.  ft.  curb,  and  13,400  ft.  gutter. 
K.    L.    Woods,   City   Engr. 

Fresno.    Cal. — See    "Miscellaneous." 

Los  Angeles,  Cal.— Until  March  6.  by  H. 
J.  Lelande,  Clerk,  Board  County  Super- 
visors, for  Improving  Section  C,  Mint 
Canyon    Hoad    In    Road   Diet.    No.    5. 

Ontario,  Cal.— Until  March  13,  by  R.  O. 
Brackenrldge,  City  Clerk,  for  approxi- 
mately 512,000  sq.  ft.  concrete  pavement 
with  oil  and  screenings  surface  and  35,000 
lin.  ft.  cement  curbs  on  San  Antonio 
Avenue.     B.   B.   Mann,   City  Engineer. 


PRICES     AND     LETTINGS. 
itindicatea  award  ot  oontraot. 

AYoungstown,  Ohio. — Contract  for  rip- 
rap paving  for  Princetown  Uoad  fill  at 
Milton  awarded  to  Mahoney  Contracting 
Co.  at  $12,950. 

AGoshen,  Ind. — Contract  for  construct- 
ing Dussell  Road  In  Washington  Township 
awarded  by  the  County  Commissioners  to 
W.  W.  Hatch  &  Sons  Co..  Uoahen,  at 
$30,890. 

^Qreensburg,  Ind. — Contract  awarded 
by  County  Commissioners  Feb.  7  for  re- 
pair Pavy  Road,  in  Clay  Township,  to  J. 
A.  Stagg,  Greensburg,  at  $9,637. 

Lowest  bid  opened  by  County  Commis- 
sioners Feb.  7  for  constructing  John 
Evans  Road,  In  Jackson  Township,  sub- 
mitted by  Thomas  &  Davis,  Greensburg, 
at  $9,846. 

♦Contract  awarded  Wllk  &  Co.,  Rush- 
viile,  Ind..  at  $10,245.  for  constructing  the 
Orange  Township  Road,  Bush  County,  and 
also  for  the  gravel  road  in  Jackson  and 
Union  Townships  at  $9,896. 

South  Bend,  Ind. — No  bids  received  by 
County  Commissioners  Feb.  7  for  con- 
structing concrete  road  in  Olive  Township. 

♦Monroe,  Mich. — Reported  County  Road 
Commissioners  on  Feb.  17  awarded  con- 
tract for  constructing  Monroe-Toledo 
highway  from  Monroe  to  Ohio  State  Line 
Koad,  to  be  16  ft.  wide,  with  concrete  base 

5  in.  thick,  with  2-in.  asphalt-bituminous 
surface,  to  Harry  Vanderveer,  Grand 
Rapids,   at  about  $173,500. 

♦Qalva,  Ml. — Contract  awarded  by  City 
Council  to  A.  D.  Thompson.  Peoria,  for 
paving  Front.  Market  and  Chester  Streets 
at  about  $31,000. 

Milwaukee,  Wis.— Lowest  bid  opened 
by  Commissioners  of  Public  Works,  Feb. 
16,  for  paving  with  sandstone  and  creo- 
sote blocks  on  Humboldt  Avenue,  sub- 
mitted   by   John    Weiher  at   $57,080. 

Denison,  Iowa. — Following  are  four 
lowest  bids  opened  Feb.  18  by  city  for 
57,000  sq.  yd.  of  paving;  price  given  Is 
per  sq.  yd.:  M.  L.  Flynn  Paving  Com- 
pany, Sioux  City,  $1.29.5:  Western  Con- 
struction Company  Sioux  City,  $1.31; 
Dearborn  Construction  Company,  Water- 
loo. $1.32;  John  A.  Beebe,  Omaha,  Neb., 
$1.34.     Frank   Woolston,  City  Engineer. 

♦Eldora,  Iowa.  —  Contract  awarded 
Dearborn  Construction  Company,  Water- 
loo, for  11,979  sq.  yd.  asphaltic  concrete 
pavements  (bids  opened  Feb.  14),  at 
$22,000.     L.  J.  Stott,  City  Clerk. 

♦Temple,  Tex. — Contract  awarded  Levy 

6  Lowry,  Dallas,  for  paving  with  as- 
phaltic concrete  at  an  approximate  coat 
of  $25,000. 

♦Tllden,  Tex. — Contract  awarded  Bexar 
Co.,  San  Antonio,  for  buildings,  roads, 
bridge,  culverts,  etc..  In  the  county,  at 
about  )30.000. 

♦Van  Alstyne,  Tex. — Contract  awarded 
Womack  Construction  Co.  for  construct- 
ing 14  sections  of  road  improvements  cov- 
ering three-fourths  of  the  county  and  the 
other  fourth  awarded  to  J.  A.  -McCoy. 

♦Seattle,  Wash.^<;ontract  awarded  by 
Board  of  Public  Works  to  Coluoclo  & 
NIblett.  1642  Lane  Street,  for  paving,  etc., 
on  Thirty-fifth  Avenue.  S.  E.,  at  $43,480. 

South  Bend,  Wash. — Lowest  bid  opened 
by  County  Commissioners  Feb.  9  for  con- 
structing the  State  Road  No.  19  submitted 
by  Burnette  Construction  Co..  Seattle,  at 
$10,439. 

♦Bakersfleld,  Cal. — Contract  for  97.104 
sq.  yd.  concrete  pavt.,  58.260  ft.  shaping 
roadbed,  etc.,  on  11  miles  of  Bakersfield- 
Taft  Road,  Division  7,  Section  2,  awarded 
W.  E.  Green.  Tulare,  at  $50,892.  Next 
three  lowest  bidders:  Ford  &  Stout,  Brad- 
bury Building.  Los  Angeles,  $57,881; 
Blanchard  &  Eberhard,  $62,921;  A.  C.  Mc- 
Lean, $67,026. 

♦Following  are  four  lowest  regular  bids 
opened  by  Board  of  Supervisors  for  con- 
structing 4.8  miles  on  Bakersfield-Mohave 
Road,  between  Edison  and  Sivert,  Division 
10,  Sect.  6.  involving  16,500  cu.  yd.  exeav., 
25.480  ft.  shaping  roadbed,  6625  tons 
broken  stone  and  screenings  in  pavement, 
etc.:  Lehigh  G.  Gamsey,  Central  Building, 
Los  Angeles.  $13,136  (awarded  contract); 
Benson  &  Son.  Los  Angeles,  $13,252;  Bras- 
hear  Burns  Co  .  Los  Aneeles.  $15,419,  and 
W.  A.  DonionvlUe.  Pasadena,  $15,800. 


86 


ENGINEERING     RECORD 


Vol.  73,  No.  9 


•Hanford,  Cal. — Contract  for  675.578  sq. 
It.  surface  on  road  from  Hanford  to  Har- 
wlck  Road  (bids  opened  Feb.  10),  awarded 
oy  Board  County  Supervisors  to 
Blanchard  &  Ehrhart,  San '  Francisco. 

■*Los  Angeles,  Cal. — Contract  awarded 
Bayard  &  Austin,  1650  Compton  Avenue 
for  improving  Central  Avenue,  about  36,- 
449  sq.  ft.  asphalt  paving,  1300  sq.  ft. 
granite  block  gutter.  11,700  sq.  ft.  cement 
walk,  etc.,  at  $8,923. 

•Contract  awarded  to  Oeorge  H  Os- 
wald, 405  O.  T.  Johnson  Building,  at  about 
J134.000.  for  8^  miles  of  road  in  Palms 
District  Road.  District  No.  91;  approxi- 
mate quantities:  38.390  cu.  yd.  excav., 
46.280  ft.  shaping,  32,190  tons  crushed 
rock  (county  to  furnish  28,490  tons).  80.730 
lin.  ft.  cement  curb.  370.200  sq.  ft.  cement 
walks.  3262  bbi.  oil  hauled  and  placed. 

Contract  awarded  Coast  Construction 
Co..  353  South  Hill  Street,  at  $18,572,  for 
improving  1.51  miles  of  Atesia  Avenue, 
Road  District  61,  involving  14,880  sq.  ft. 
concrete  pavement,  4500  cu.  yd.  excav., 
etc.  Next  three  lowest  bidders:  Oscar 
Ford,  Riverside,  $20,500;  James  L.  Frazer. 
Long  Beach.  $20,550;  J.  Heln.  Los  Ange- 
les. $20,940. 

Following  are  four  lowest  bids  opened 
Feb.  14  by  County  Board  of  Supervisors 
for  5  in.  macadam  pavement  on  about  one 
mile  of  county  road  on  Sixth  Street  in 
Road  District  No.  59,  approximately  11.496 
cu.  yd.  excav.,  9560  ft.  cement  curb,  5576 
tons  macadam,  etc.:  Fred  Hoffman,  111 
East  Twelfth  Street.  Long  Beach,  $12,500: 
J.  Hein,  Los  Angeles,  $12,894;  Oswald, 
Croman  &  Ashton,  $13,000,  and  S.  C.  Con- 
tracting Company,  Los  Angeles,  $13,059. 

-A-Santa  Monica,  Cal. — Following  are  3 
bids  opened  recently  for  approximately  2 
miles  of  paving  on  Colorado  Street  and 
Palisades  Beach  Road  with  20-ft.  con- 
crete pavement  with  reinforced  wire  mesh 
and  bituminous  wearing  surface:  J.  D. 
Kneen  Contracting  Co.,  Dudley  Building, 
$35,324  (aw^arded  contract):  S.  C.  Con- 
tracting Co.,  $37,645,  and  Crown  Contract- 
ing Co.,  $47,469. 

-A-Ventura.  Cal.— Contract  awarded  C.  H. 
Hudson,  509  Trust  &  Savings  Building, 
Los  Angeles,  for  1%  miles  of  pavement  on 
Santa  Ana  Road  Involving  about  82,350 
cu.  yd.  excav.,  966  ft.  18  to  48  in.  corru- 
gated iron  culverts,  and  3000  lb.  reinforced 
steel;  approximate  cost,  $20,000. 

Following  are  four  lowest  bids  opened 
by  County  Board  Supervisors,  Feb.  14,  for 
grading  and  culverts  on  about  2  miles  of 
Ventura-Nordhuff  Road,  Sect.  2,  Involv- 
ing approximately  50,700  cu.  yd.  excav.,  648 
ft.  18  to  36  in.  corrugated  iron  pipe,  and 
3000  lbs.  reinforcing  steel:  E.  A.  Garland, 
Ventura,  $10,908;  Spring  C^onstruction 
Company,  $14,845;  George  F.  Dodson  and 
E.  L.  Butterfleld,  $16,629,  and  W.  B.  Hunt 
&  Son.  $18,673. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED     WORK. 

Greenville,  Pa.~The  Borough  officials 
have  engaged  Chester  &  Fleming,  Pitte- 
burgh.  Pa.,  to  prepare  plans  and  specifi- 
cations for  a  garbage  incinerating  plant. 

Annapolis,  Md. — County  Commissioners 
considering  letting  contract  for  disposal 
of  garbage  from  town  of  Brooklyn,  Curtis 
Bay,  Fairfield  and  Hasonvllle. 

Peru,  Ind, — Council  is  considering  a 
garbage  disposal  plant. 


HYDRAULIC  CONSTRUC- 
TION   AND    RIVER 
IMPROVEMENTS 


PROPOSED     WORK. 

Docks — Baltimore,  Md. — See  "New  In- 
duslrlaJ  Plants." 

Hydro-Electric  Plant— Troy,  N.  C— 
SMithtown  Power  Company  reported  con- 
tempUites  constructing  a  hydro-electric 
develppment  on  Little  River,  about  7 
miles  northeast  of   Mount   Gilead.  , 

Dredging  —  Cleveland,  Ohio. — Reported 
Vteps  to  be  taken  early  in  the  year  for 
dMdging  C^ii^aboga  River  at  a  cost  of 
150.000.  Asst.  Caty  Engineer  Thomas  is  in 
charge  of  rivers  and  harbors. 

Flood  Protection — Tippecanoe  City,  Ohio. 
— Professor  Mitchell  of  Syracuse  Univer- 
sity has  approved  the  Dayton  plans  for 
the  protection  of  the  village  in  case  of 
flood.    Address  City  Clerk. 

Drainage — Homer,  III. — Village  Trustees 
Payton,  Morrison  and  Allison  appointed  a 
committee  to  engage  an  engineer  to  sur- 
vey and  estimate  cost  of  a  drainage  sys- 
tem. 

Levee  Work— Peoria,  III.— Petitions 
have  been  filed  in  the  county  court  es- 
tablishing the  Rome  Drainage  and  Levee 
District,  comprising  7000  acres  of  land. 
Joseph   E.    Dalley  of  Peoria,   Attorney. 


River  Improvements  —  Urbana,  III.  — 
Contract  will  be  let  about  May  15,  by 
Board  Local  Improvements  for  altering 
course  of  stream,  arching  100  ft.  of  new 
channel,  and  building  reinforced-concrete 
slab  bridge;  approximate  cost  $10,000.  A. 
M.   Danely,   City  Engineer. 

Bank  Revetment — Silver  Lake,  Kan. — C. 

H.  Scholer  of  Manhattan  is  engineer  tor 
the  Kaw  River  Drainage  District,  which  is 
to  consist  of  constructing  about  4000  ft.  of 
bank  revetment  work  and  is  estimated  to 
cost  $30,000.  L.  C.  Caldwell,  Secy.  Dist., 
Topeka. 

Drainage  —  Columbus,  Tex.  —  Attorney 
General  has  approved  ?17,000  bonds  of 
Colorado  County  Drainage  District  No.  3. 

Drainage  —  Victoria,  Tex.  —  Attorney 
General  approved  the  $146,000  drainage 
district  bond  issue  for  Victoria  County. 

Irrigation  —  Sequim,  Wash,  —  Thomas 
Watson,  410  Globe  Block,  Seattle,  com- 
missioner to  prepare  plans  for  watering 
14,000  acres  of  land  in  Happly  Valley  Irri- 
gation District,  near  Sequim.  Plans  call 
for  19  miles  of  main  ditch,  a  5200  ft. 
siphon  having  a  625  ft.  head:  cost  $100,000. 
Contract  to  be  let  some  time  in  March  by 
Otto  SInders,  President  of  the  Happly  Val- 
ley Irrigation  District,   Sequim. 

Coal  Handling  Docks — Astoria,  Ore. — 
Plans  about  completed  by  Engineer 
Walsh  of  the  Port  of  Astoria  for  the  pro- 
posed coal  handling  docks,  and  equipment 
to  cost  $37,000. 

Dam  —  Bakersfieid,  Cal.  —  Oak  Creek 
Land  and  Water  Co.,  San  Francisco,  has 
applied  to  the  State  Water  Commission 
for  permission  to  construct  concrete  dam, 
120  ft.  high,  1100  ft.  long  on  top  and  500 
ft.  long  at  bottom,  to  form  16,350,000,000 
gal.  reservoir  to  irrigate  60,000  acres  in 
Kern  County. 

Irrigation — La  Mesa,  Cal. — La  Mesa 
Lemon  Grove  &  Spring  Valley  Irrigation 
District  has  applied  to  State  water  Com- 
mission for  permission  to  divert  water 
from  San  Diego  River  to  fill  a  proposed 
reservoir,  11.000,000.000  gal.  capacity,  at 
lower  end  of  El  Cajon  Valley.  It  is  pro- 
posed to  supply  domestic  water  to  La 
Mesa,  acquire  system  of  Cuyamaca  Water 
Co.  and  irrigate  about  15,000  acres;  cost 
$1,232,500.  J.  B.  Lippincott,  Engineer,  1134 
Central  Bldg.,  Los  Angeles. 

Piei — Long  Beach,  Cat. — Citizens  peti- 
tioned Council  to  hold  an  election  to  vote 
on  issuing  approximately  $500,000  bonds 
for  building  a  concrete  horsehoe  pier  con- 
necting American  and  Pine  Avenues. 


Wharf— Los  Angeles,  Cal.— See  "Private 
Buildings." 

Irrigation — Merced,  Cal.— The  construc- 
tion of  an  irrigation  system  Is  reported 
under  consideration.  R.  L.  Hargrove  of 
the  Irrigation  Bureau,  Madera,  may  be 
able  to  give  further  information. 

Irrigation — Pcrtervliie,  Cal. — Bonds  for 
Anderson-Cottonwood  Irrigation  District, 
comprising  30,000  acres,  will  be  sold  soon. 

Irrigation — Santa  Ana,  Cal. — There  is  a 
movement  on  foot  to  form  a  flood  control 
district  embracing  all  of  Orange  County. 
Election  to  vote  bonds  for  building  pro- 
tection work  along  Santa  Ana  River  and 
Santiago.  Aliso,  San  Juan  and  Trabucco 
Creeks  Is  contemplated.  C.  F.  Hell  of 
Santa  Ana  is  a  member  of  a  committee 
appointed  to  consider  the  matter  and  to 
secure  data. 

BIDS     DESIRED. 

Dredging — Boston,  Mass. — Until  March 
6.  Directors  of  the  Port  of  Boston  (Rob- 
ert E.  Barrett,  Acting  Chief  Engineer), 
Boston,  for  dredging  Mystic  River, 
Charlestown,  advertised  In  Engineering 
Record. 

Reclamation  of  Flats — Boston,  Mass. — 
Until  March  6  by  Directors  of  the  Port  of 
Boston  (Robert  E.  Barrett,  Acting  Chief 
Engineer),  Boston,  for  reclamation  of 
flats  in  East  Boston,  advertised  in  En- 
gineering Record. 

Retaining  Wall — Wlliiamstown,  Mass. — 
Until  March  3,  by  Board  of  Selectmen 
(Geo.  W.  Grundy,  Clerk),  for  construct- 
ing a  180  ft.  long  and  7%  ft.  high  concrete 
retaining  wall,  sufficient  thickness  to  pro- 
tect highway  from  being  washed  away  by 
riv^r. 

State  Canal  Work— Albany,  N.  V.— Until 
March  7  bv  W.  W.  Wotherspoon,  State 
Superintendent  Public  Works,  Albany, 
for  improving  Chadakoln  River,  known  as 
Chautauqua  Lake  Outlet,  in  city  of  James- 
town. Engineer's  estimate  $89,252,  also  for 
constructing  a  foot  bridge  between  the 
north  and  south  walls  of  the  Lock  No.  3, 
on  Cayuga  and  Seneca  Canal  at  Seneca 
Falls,   Engineer's  estimate  $4,001. 

Dredging  —  Newf  York,  N.  Y.  —  Until 
March  1  by  R.  A.  C.  Smith,  Comr.  of 
Docks,  for  Contract  1497,  Class  2,  for  fur- 
nishing material  and  dredging  in  the  Bor- 
oughs of  Manhattan,  Brooklyn,  Queens, 
Bronx  and  Richmond.  Security  required 
$3,600. 

Drain — Mobile,    Ala. — See    "Bridges." 

Drainage  —  Brownsville,  Tenn.  —  Re- 
ported desired  until  March  3  by  Board 
Directors,  First  Fork  Creek  Drainage 
Dist.  of  Haywood  and  Crockett  Counties 
(R.  E.  Jerman,  Alamo,  Secy.),  for  drain- 
age work.  Including  main  canal  and  two 
laterals. 


•State  Canal  Work — Albany,  N.  Y. — Following  are  four  lowest  bids  opened  Feb. 
16  by  W.  W.  Wotherspoon,  State  Superintendent  of  Public  Works,  for  Contract  46-B, 
Erie  Canal,  Section  7,  completion  of  construction  of  lock,  dam,  etc.,  at  May's  Point: 
(a)  Engineer's  estimate,  $314,661;  (b)  Scott  Brothers,  Rome,  $277,348  (awarded  con- 
tract); (c)  State  Highway  Construction  Co.,  Beacon,  $280,620;  (d)  Henry  P.  Burgard, 
1968  Fillmore  Avenue,  Buffalo,  $283,777;  (e)  Lord  Construction  Co.,  105  W.  Fortieth 
Street,  New  York,  $287,050. 

(a)  '(b)  (c)  (d)  (e) 

Clearing  (lump  sum) $100.00  $50.00  $100.00  $100.00  $100.00 

84,500  cu.   yd.  excavation 0.55  0.455  0.52  0.40  0.60 

136.7  M  ft.  sheeting  and  bracing. . .        50.00  50.00  45.00  40.00  50.00 

54,600  cu.  yd.  forming  embankment.          0.15  0.12  0.09  0.15  0.16 

400  cu.   yd.   lining 1.25  1.25  1.25  1.25  1.25 

25.6  M  ft.  sawed  lumber  (T.  P.  or 

D.    F.) 65.00  65.00  60.00  65.00  70.00 

15.7  M  ft.  white  oak  sawed  lumber 

In    miter    sills,    lock    gates 

and  movable  dam  gates 150.00  150.00  130.00  150.00  160.00 

18  M  ft.  sawed  lumber  in  needles      100.00  80.00  85.00  100.00  100.00 

3.850  cu.  yd.  stone  or  gravel  filling.          2.00  1.75  1.25  2.00  2.00 

119,800  lin.  ft.   foundation  piles 0.35  0.22  0.29  0.20  0.30 

20  mooring  piles,  each 7.00  7.00  7.00  7.00  7.00 

119.4  M  ft.  wooden  sheet  piling.:..         50.00  50.00  45.00  50.00  50.00 
13,900  sq.     ft.     driving     steel     sheet 

piling   0.10  0.10  0.10  0.10  0.16 

1,000  lin.  ft.  cutting  oft  steel  sheet 

piling   2.50  2.00  2.25  2.50  2.50 

18,780  cu.  yd.  second-class  concrete.          7.50  6.50  6.50  7.50  7.0O 
13  cu.    yd.    first-class    reinforced 

concrete    12.50  12.60  12.50  12.50  15.00 

1.7  cu.     yd.     first-class     masonry 

bridge  coping 20.00  20.00  20.00  20.00  20.00 

280  cu.  yd.  fourth-class  riprap 2.00  2.00  2.40  2.00  2.00 

361,500  1b.    structural    steel 0.045  0.054  0.054  0.045  0.05 

16,200  1b.    metal   reinforcement 0.04  0.04  0.045  0.04  0.04 

12,800  lb.   cast-steel  snubbing  posts.          0.05  0.06  0.06  0.06  0.08 

1.600  lin.   ft.    wooden   fence 0.20  0.24  0.20  0.20  0.20 

6,000  1b.    wrought-iron    chains 0.07  0.084  0.08  0.07  0.08 

14,500  sq.    ft.   finishing  concrete  sur- 
faces             0.05  0.05  0.03  0.05  0.06 

90,000  lb.  hauling  and  erecting  metal 

In   buffer  beams 0.0125  0.0125  0.015  0.0125  0.016 

25,000  lb.  hauling  and  erecting  metal 

in  lock  valves 0.0125  0.0125  0.015  0.0125  0.016 

188,000  lb.  hauling  and  erecting  metal 

in    lock    gates 0.0125  0.0125  0.015  0.0125  0.016 

6,600  lb.   hauling  and   erecting  iron 

castings,    mach 0.0125  0.0125  0.015  0.0125  0.015 

43,000  lb.  hauling  and  erecting  metal 

in  truss  span  over  Lock  25. . .           0.0125  0.0125  0.0125  0.0125  0.016 
6,178  lb.  hauling  and  erecting  mis- 
cellaneous metal 0.0125  0.0125  0.0125  0.0125  0.016 

25,000  1b.    machinery 0.15  0.18  0.18  0.15  0.15 

Cofferdams,    pump,    bail,    and    drain. 

(lumpsum) 20,000.00     24,000.00     18,000.00     20,000.00  6,700.00 

Maintaining    highway    traffic     (lump 

sum) 250.00  150.00  250.00  250.00  250.00 

Deduct  price  for  gravel  (lump  sum)..   2,000.00  1,600.00       2.000.00  1,000.00  1,000.00 


•State  Canal  Work — Albany,  N.  Y. — Following  are  unit  prices  of  four  lowest  bids 
opened  Feb.  16  by  W.  W.  Wotherspoon,  State  Superintendent  Public  Works,  for 
Contract  122,  Erie  (Ilanal,  Section  4,  substructure,  superstructure  and  approaches  of 
highway  bridge  over  Mohawk  River,  near  Little  Falls:  (a)  Engineer's  estimate,  $59,339; 
(b)  Thomas  Leonard,  121  Division  Street,  Saratoga,  $56,615  (awarded  contract);  (c) 
Frank  L.  Cohen,  Buffalo,  $58,998;  (d)  Chesley,  Earl  &  Heimbach,  Inc.,  20  Breckenridge 
Street,  Buffalo,  $59,042;  (e)  New  York  State  Dredging  Corporation,  Rochester,  $61,336. 

(a)         '(b)  (c)  (d)  (e) 

14,000  cu.   yd.   excavation $0.60        $0.45        $0.25        $0.55        $0.60 

495  cu.   yd.   lining 1.50  1.40  1.50  1.50  1.50 

1,700  cu.   yd.   second-class  concrete 8.00         6.75         9.00         7.20         7.50 

35  cu.  yd.  fourth-class  riprap 2.50  2.00  2.00  2.40  3.00 

110  sq.  yd.  cobblestone  gutter 1.25  0.65  1.00  1.25  1.25 

51.5  M  ft   sawed   lumber 60.00        55.00        63.00        60.00        55.00 

10.6  M  ft.  sheeting  and  bracing 45.00        40.00        30.00        40.00        45.09 

37.6  M  ft.  wooden  sheet  piling 60.00        60.00        40.00        60.00        60.00 

4,930  lin.  ft.  foundation  piles 0.30  0.30  0.20  0.30  0.80 

1,410  lin.  ft  wooden  fence 0.25         0.25         0.25         0.20         0.25 

546,000  lb.  structural  steel 0.042        0.0485      0.049        0.047        0.0504 

6  oil  signal  lamps,  each 15.00        15.00        15.00        10.00       15.00 

Cofferdams,    pumping,    balling   and    draining 

(lump  sum) 5,000.00  4,000.00  5,800.00  5,400.00  5,000.00 

Removing  existing  buildings  (lump  sum.) 100.00       50.00        10.00         1.00      100.00 

Removing     existing     superstructure      (lump 

sum)    100.00      300.00        10.00  1.00      100.00 

Maintaining  navigation   (lump  sum) 300.00         1.00        10.00         1.00      300.00 

Maintaining  highway  traffic  (lump  sum) 200.00  1.00      200.00  1.00      100.00 


State  Canal  Work — Albany,  N.  Y. — Following  are  unit  figures  of  tour  lowest  bids 
opened  Feb.  16  by  W.  W.  Wotherspoon,  State  Superintendent  Public  Works,  for 
Contract  63-A,  Erie  Canal,  Section  9  constructing  canal  from  west  line  of  Wayne 
County  to  east   end  of  Contract   No.   23-A,   at  Kings  Bend,   length   12.22   miles:    (a) 

Engineer's  estimate,  $567,746;   (b)  State  Highway  Construction  Co.,  Beacon,  $488,103; 

(e)    Lathrop,    Shea   &    Henwood    Co.,    Buffalo.    $532,267:    (d)    Scott  Brothers,    Rome, 
$537,792;  (e)  R.  T.  Ford  &  Co.,  Rochester,  $543,006. 

,,  _     ,                     .,,.,.                                    <a)             (b)            (c)  (d)              (e) 
Cofferdams,  pumping,  bailing  and  draining 

-.„  iil^'""    ^"'"' $5,000.00  $5,000.00  $6,000.00  $6,000.00  $5,000.00 

.•>49,060  cu.  yd.   excavation 0.47            0.37            0.43  0.42            0.4$ 

38,000  cu.  yd.  forming  embankment,  first 

class    0.25            0.25            0.20  0.23           0.23 

99,200  cu.  yd.  forming  embankment,  sec- 
ond  class 0.15           0.15           0.12  0.13           0.13 

o„  55?  ''"•   y^-   ''"'"S 1.50            1.00            1.50  1.40            1.6« 

33,010  cu.  yd.  second-class  concrete 6.00           5.35           5.75  6.00           6.60 

12,900  cu.  yd.  wash  wall 2.50            2.50            2.50  2.60            2.40 

490  sq.  yd.  third-class  stone  paving. .  .          1.25            1.25            1.25  1.25            1.26 

7,300  cu.   yd.   fourth-class  riprap 1.75           1.75           1.76  1.75           1.75 

33,600  lb.  cast-Iron  culvert  pipe  and  spe- 

„ cials    0.03            0.03            0.03  0.03            O.OS 

2,940  lbs.  structural  steel 0.05           0.05           0.06  0.05           0.06 

74,200  1b.    metal   reinforcement 0.05           0.05           0.04  0.045         0.05 

3,650  lin.    ft.    wooden   fence • 0.30            0.30            0.30  0.30            O.30 

18,500  sq.  ft.  steel  sheet  piling 0.60            0.60            0.65  0.60            0.70 

1  sluice  gate,  12-in,  In  di.ameter 200.00        200.00       200.00  200.00       200.00 

60,400  sq.   ft   tar  felt  waterproofing 0.05            0.05            0.05  0.05            O.OS 

12,500  lb.  lead  seal  plates 0.15            0.15            0.16  0.15            0.16 

1,800  cu.  yd.  screened  gravel .^...           1.00            1.00            1.20  1.20            1.00 

3,000  lin.   ft.   4-in.   drain  tile 0.10            0.10            0.12  0.10            0.10 

2,800  cu.   yd.   excavating  concrete 2.00           1.00           1.50  2.00           1.80 

630  pulling  piles,  each 1.50           1.50           1.50  1.50           1.60 

6,500  cu.  yd.  removing  and  storing  riprap         0.50           0.50           0.35  0.40           0.50 

For  removing  timber  flume  (lumpsum)..      100.00        100.00        120.00  100.00       100.00 
For  removing  bridge  superstructure  (lump 

sum)    50.00          50.00          60.00  50.00          60.00 

For  maintaining  navigation  (lump  sum). .   1.000.00     1.000.00     1,200.00  1.000.00     1.000.00 
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Breakwater  —  Conneaut,  Ohio.  —  Until 
March  24  by  U.  S.  Engineer  Office,  Cleve- 
land, for  constructing  rubble  mound 
breakwater  at  Conneaut  Harbor,  Ohio, 
advertised  in  Engineering  Record. 

Dredging — Detroit,  Mich. — Until  March 
24,  by  U.  S.  Engineer's  Office,  Detroit. 
for  dredging  sliip  channel  in  Lake  St. 
Clair,  Mich.,  advertised  in  Engineering 
Record. 

Drain — North  Branch,  Mich. — Reported 
desired  until  March  28,  by  Drainage  Com- 
missioners of  Sanilac.  Tuscola  and  La- 
peer Counties,  at  North  Branch,  for  con- 
structing the  Flint  River  drain. 

Ditches — Algona,  la. — Reported  desired 
until  Feb.  29,  by  E.  H.  Beardsley,  Co. 
Aud.,  for  constructing  tile  ditches  and 
drains  in  Dist.   No.  125. 

Ditches — Alexandria,  Minn. — Reported 
desired  until  March  9,  by  C.  H.  Jensen, 
Co.  Aud.,  for  constructing  Judicial  Ditches 
Nos.  3  and  4. 

Ditches— Blue  Earth,  Minn.— Reported 
desired  until  March  11,  by  Jesse  L.  Her- 
ring, Co.  Aud.,  for  constructing  tile 
ditches,  11,  42  and  43. 

Irrigation — Malta,  Mont. — Until  March 
15,  by  U.  S.  Reclamation  Service,  Malta., 
for  earthwork  and  structures,  Bowdoin 
Canal,  Milk  River  Irrigation  Project, 
Mont.,  involving  about  68,000  cu.  yd.  ex- 
cavation, 390  cu.  yd.  reinforced-concrete, 
720  sq.  yd.  paving,  placing  17,000  lb.  re- 
inforcing steel  and  the  placing  in  wooden 
structures  of  about  50  M.  ft.  lumber. 
Work  is  located  about  7  miles  east  of 
Malta,  near  Strater  and  Bowdoin  Sta- 
tions on  Great  Northern  Ry. 

Irrigation — St.  Ignatius,  Mont. — Until 
March  23,  by  U.  S.  Reclamation  Service. 
St.  Ignatius,  for  constructing  canals  and 
structures  on  Flathead  Project.  Mont., 
advertised  in  Engineering  Record. 

Drainage,  Ditches,  Etc. — Donnlphan, 
Mo. — Until  March  14  by  John  H.  Greason, 
Eng.  Drainage  Dist  No.  3,  for  construct- 
ing two  drainage  ditches,  main  ditch 
39,550  ft.  long,  lateral  ditch  No.  1,  8,336  ft. 
long,  in  all  about  399,196  cu.  yds. ;  also 
for  constructing  four  steel  bridges  to  cross 
ditches. 

Revetment — Kansas  City,  Mo. — Until 
March  23,  by  U.  S.  Engineer,  Kansas 
City,  tor  constructing  about  5400  ft. 
standard  revetment  on  Missouri  River, 
9  miles  below  Kansas  City,  Mo.;  adver- 
tised in  Engineering  Record. 

Irrigation — Barstow,  Tex. — Reported  de- 
sired until  March  7,  by  Directors  Ward 
County  Irrigation  Dist  No.  1  (Robt.  L. 
McKnight,  Secy.),  for  constructing  dams, 
reservoirs,  headgates,  sluicegates,  etc.,  for 
said  district. 

Dredging — Seattle,  Wash. — Reported  de- 
sired until  March  15,  py  Maj.  J.  B. 
Cavanaugh,  U.  S.  Engr.,  Burke  Building, 
Seattle,  for  dredging  Lake  Washington 
Canal  from  Locks  at  the  Narrows  to 
Lake  W^ashington  a  distance  of  3  miles, 
in  all  about  1,000,000  cu.  yd.  Also  re- 
moval of  dams  at  Portage  and  Fremont. 
Contracts  to  be  let  in  three  sections. 
Amount  available  1380,000. 


PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

fettles — Spring  Lake,  N.  J. — Reported 
contract  for  completing  construction  of 
beach  front  jetties  has  been  taken  over 
by  Jesse  Howland,  Seabright. 

*Dltch  —  Jackson,  Minn.  —  Following 
are  four  lowest  bids  opened  Feb.  15,  by 
P.  D.  McKellar,  County  Auditor,  for  con- 
structing Judicial  Ditch  No.  35,  Jackson 
County:  Open  work,  Clyde  A.  Walb,  La- 
Grange,  J10,600,  about  132,580  yd.  (award- 
ed contract);  Cary  Kellher  Ditch  Com- 
pany, ?16,800,  and  Henry  P.  Johnson, 
Sterling,  111.,  $13,000.  Tile  portion:  Snyder 
&  House,  Fort  Dodge,  Iowa,  $55,000 
(awarded  contract);  Schoel  Bros.,  Worth- 
ington,  Minn.,  $55,495;  R.  L  Cox,  Web- 
ster City,  Iowa,  $56,948;  and  Hansen  & 
Christensen,  Northwood,  Iowa,  and  Chris. 
Axelsen,  Clear  Lake,  Iowa,  bid  the  same, 
$58,100. 

-^Drainage  —  Clanks,  Neb.  —  Contract 
awarded  I.  E.  Doty,  David  City,  for  con- 
structing three  drainage  ditches  in  Mer- 
rick County  Drainage  District  No.  1.  at 
12%  cts.  per  cu.  yd.,  approximately  82,000 
cu.  yd.     D.  D.  Price,  Engineer,  Lincoln. 

-A-lrrlgatlon — Great  Falls,  Mont. — Con- 
tract awarded  by  U.  S.  Reclamation  Serv- 
ice to  Des  Moines  Bridge  &  Iron  Works, 
Des  Moines.  Iowa,  for  furnishing  and 
erecting  highway  and  pipe  bridge  for  the 
Sun  River  Irrigation  project  near  Great 
Falls,   at  about  $9,000. 

^Shed  —  Beaumont,  Tex.  ^  (Contract 
awarded  by  City  Council  to  J.  S.  Meri- 
weather,  Main  and  Fannin  Streets,  for 
constructing  the  municipal  freight  shed 
on  the  city  wharf  at  $18,005,  and  to  J.  J. 
Burke,  for  constructing  the  foundations 
at  $2,303.   (   Bids  opened   Feb.   12.) 

*Sea  Wall— Seattle,  Wash.— Contract 
awarded  by  Board  of  Public  Works  to 
.lahn  Contracting  Company,  Pioneer 
Building,  for  constructing  the  Railroad 
Avenue  concrete  seawall  and  pavinit  the 
improvement  to  extend  from  Washington 
to  Madison   Streets,   at   $79,887. 


A  Irrigation — Grand  view.  Ore. — Contract 
for  constructing  Suttle  Lake  Grandview 
Irrigation  Project  awarded  Henry  J. 
Kaiser,  Everett,  Wash.,  at  about  $600,000 
cost,  plus  13%  per  cent.  O.  Luargaard, 
Railway  Exchange  Building,  Portland, 
Project  Engineer. 

^Irrigation — Grandview,  Ore. — Contract 
awarded  Henry  J.  Kaiser,  Everett,  for 
constructing  the  Suttle  Lakes  Irrigation 
Project;  cost  about  $600,000.  Reported 
sub-bids  on  construction  of  dams,  reser- 
voirs and  canals  desired  by  the  contrac- 
tor. A.  Laurgaard,  Engineer,  Railway 
Exchange  Building,   Portland. 


ELECTRIC  RAILWAYS 


PROPOSED     WORK. 

Albany,  N.  Y. — Plans  being  considered 
by  Albany  Southern  K.R.  Co.  to  extend 
road  to  Massachusetts  State  line,  there  to 
connect  with  an  extension  that  it  is  pro- 
posed to  have  the  Berkshire  Street  Ry. 
make. 

Allentown,  Pa. — Lehigh  Valley  Transit 
Co.  will  double-track  line  between  Bethle- 
hem and  Easton,  a  distance  of  about  9 
miles.  Franchise  for  double-tracking  will 
be  asked  for  in  the  city  of  Bethlehem.  H. 
R.  Fehr,  Allentown,  President. 

Durham,  N.  C. — Reported  that  Durham 
Traction  Co.  contemplates  spending  about 
$100,000  for  improvements  during  year. 

Canton,  Ohio. — During  the  spring  the 
Northern  Ohio  Traction  &  Light  Co.  (B.  L. 
Luke,  Ch.  Engr..  Cuyahoga  Falls)  plans  a 
complete  renewal  of  its  tracks  on  Market 
Avenue,  from  Sixth  Street  N.  to  Sixth 
Street  S. 

Cleveland,  Ohio. — Cleveland  &  Sharon 
R.R.  Co.  has  applied  to  the  Public  Utilities 
Commission  for  permission  to  sell  $185,000 
bonds  and  $75,000  stock  for  building  an 
electric  railway  between  liiiddiefleld  and 
Lockwood,  a  distance  of  12  miles;  cost 
$261,000.  Extensions  are  planned  both 
north  and  south.     C.  H.  Felton,  Secy. 

FIndlay,  Ohio. — The  Toledo,  Bowling 
Green  &  Southern  Traction  (io.  (C.  F. 
Smith,  Gen.  Mgr.,  Findlay)  will  repair  ties 
and  rails  on  roadbed  from  Findlay  to 
Toledo. 

Detroit,  Mich. — Detroit  Commercial  Club 
is  considering  constructing  an  electric 
railway  from  Detroit  to  Ponsford,  a  dis- 
tance of  40  miles. 

Champaign,  III. — Illinois  Traction  Com- 
pany (G.  M.  Mattes,  Vice-Pres.,  Cham- 
paign), contemplates  constructing  a  line 
between  this  city  and  Bloomington,  a 
distance  of  50  miles. 

Galesburg,  III. — Improvements  planned 
by  Galesburg  Light  &  Railway  Co.,  to 
cost  $;^25,000,  including  enlargement  and 
reequipment  of  the  boiler  plant,  new  rail- 
way unit  in  electric  department,  replacing 
of  gas  pipes,  new  boilers  in  plant  and 
sinking  of  deep  wells. 

Fort  Scott,  Kan L.  A.  Wells  Construc- 
tion Co..  34  Wade  Building,  Cleveland, 
Ohio,  will  receive  figures  on  grading  about 
250,000  cu.  yd.  for  construction  of  an 
electric  railway  from  Fort  Scott  to 
Mulberry.  Work  to  begin  as  soon  as  the 
weather  will  permit.  The  company  is  also 
in  the  market  for  steel  rails  and  connec- 
tions,  ties,   poles,   high-tension   wires,   etc. 

Kansas  C'ty,  Mo. — The  Metropolitan 
Street  Railway  tracks  on  Swope  Parkway 
will  be  constructed  from  Fifty-ninth 
Street  to  Swope  Park.  There  will  be  26- 
ft.  roadway  on  each  side,  with  40  ft.  on 
east  and  west  sides  for  sidewalks  and 
parking.  The  tracks  will  be  paved  with 
bituminous  macadam. 

Corpus  Christl,  Tex. — Corpus  C^hristi 
Railway  &  Light  Co.  plans  to  construct 
about  i^  mile  permanent  track. 

Fresno,  Cal. — Fresno  Interurban  Ry., 
Fresno,  Cal.,  intends  this  summer  con- 
structing extensions,  in  all  about  15  miles. 
A  7-mile  extension  is  under  construction 
between  Barton  Vineyard  and  Kutner 
Colony,  in  addition  to  the  15  miles  pro- 
posed.    John  S.  Bates,  Chief  Engineer. 

Preston,  Utah.— Reported  that  Ogden, 
Logan  &  Idaho  Ry.  (R.  W.  Armstrong,  Ch. 
Engr.,  Ogden)  is  contemplating  construc- 
tion of  a  line  from  Preston  north  through 
Pocatello,  Blackfoot,  Idaho  Falls  into 
Yellowstone  Park, 


PRICES     AND     LETTINGS. 

itindicates  award  of  contract. 

Brooklyn,  N.  Y. — Lowest  bid  opened  by 
the  Municipal  Railway  Corporation  for 
constructing  the  Coney  Island  terminal 
submitted  by  Lord  Construction  Co.,  105 
W.  Fortieth  Street,  New  York  City. 
Building  to  be  steel  and  concrete  and 
double  decked. 

•  New  York,  N.  Y. — Contract  awarded 
by  Public  Service  Commission  for  First 
District,  154  Nassau  Street,  for  laying 
tracks  on  White  Plains  road,  Bronx,  to 
Coast  &  Lakes  Contracting  Company,  41 
Broad  Street,  at  $94,280,  and  for  Route 
12,  Section  2-A,  borough  of  Brooklyn,  to 
Degnon  Contracting  Company,  30  East 
Forty-second   Street,  at   $1,370,098. 

-^Chester,  Va. — Contract  for  construct- 
ing Chester  &  City  Point  Railway  from 
Chester  City  to  City  Point  and  Hopewell 
awarded  to  Vaughan  Construction  Co., 
Inc.,  of  Roanoke.  A  60-ft.  draw  bridge 
will  be  constructed  over  .'\ppomattox 
River  in  connection  with  construction  of 
the  line.  H.  D.  Eichelberger,  Chester, 
President. 

•Kansas  City,  Mo.— Reported  contract 
awarded  by  Kansas  City  &  Tiffany 
Springs  Ry.  Co.  to  Willard  E.  Winner  for 
constructing  line  from  Kansas  City  to 
Tiffany  Springs,  15  miles.  H.  G.  Pert, 
President. 


RAILROADS 


PROPOSED     WORK. 

Hopewell,  N.  J. — Reported  Philadelphia 
&  Reading  R.R.  (S.  T.  Wagner,  Ch.  Engr., 
Philadelphia,  Pa.)  intends  making  exten- 
sive improvements  here  this  summer,  in- 
cluding the  construction  of  a  steel  girder 
bridge  across  tracks  near  the  station. 

Wheeling,  Va. — Reported  the  Wellsburg 
&  Eastern  Railroad  Co.,  Incorporated,  to 
construct  a  railroad  from  Wellsburg, 
W.  Va.,  to  Washington.  Incorporators: 
John  B.  Arbenz  and  Carl  O.  Schmidt  of 
Wheeling,  and  others. 

Cincinnati,  Ohio. — City  Collector  Fred 
W.  Schmidtz  has  submitted  to  City  Com- 
missioners an  amendment  to  a  bill  with 
reference  to  the  regulation  and  control  of 
public  utilities  in  second  class  cities.  The 
amendment  has  reference  to  a  plan  to 
compel  railroads  to  eliminate  grade  cross- 
ings. 

Columbus,  Ohio. — Agreement  has  been 
signed  between  city  and  Big  Four  and 
Pennsylvania  railroads  to  construct  ele- 
vated crossings  at  Second.  Fifth,  Eleventh 
and  Seventeenth  Avenues.  North  Side 
work  is  to  be  started  about  March  15  and 
cost  is  about  $600,000,  of  which  the  city 
will  pay  about  one-third.  Grade  crossings 
are  to  be  eliminated  also  at  Dennison 
Avenue  and  Cleveland  Avenue  and  Penn- 
sylvania tracks  and  in  the  eastern  part 
of  the  city  along  the  Norfolk  &  Western 
R.  R.  The  city's  share  of  this  work  will 
be   $300,000. 

Reserve,  Minn.  —  Soo  Railway  (C.  N. 
Kalk,  Ch.  Engr.,  Minneapolis,  Minn.)  is 
planning  constructing  a  railroad  from  Re- 
serve to  Mellen,  Wis.,  a  distance  of  about 
45  miles.  Time  of  construction  not  defin- 
itely settled. 

Hot  Springs,  Ark. — The  Hot  Springs, 
Pine  Bluff  &  Mississippi  R.R.  has  been 
incorporated  to  build  and  operate  a  rail- 
road from  Hot  Springs  to  some  point  on 
the  Mississippi  River,  east  of  DeWitt,  in 
Arkansas  County.  George  B.  Blanchard, 
10  S.  La  Salle  Street,  Chicago,  111.,  one  of 
the  directors. 

Seattle,  Wash. — The  Northern  Pacific 
Ry.  Co.  (W.  L.  Darling,  Ch.  Engr.,  St. 
Paul,  Minn.)  intends  building  about  19 
miles  of  new  track  this  summer  in  East- 
ern Washington.  The  Sunnyside  branch 
will  be  extended  from  Grand  View  to  con- 
nect with  the  main  branch  at  Gibson,  7 
miles:  the  Simcoe  branch  extended  from 
Harrah  to  White  Swan  10%  miles,  and  the 
Cowiche  Valley  branch  1%  miles. 


BIDS     DESIRED. 

New  York,  N.  Y.— Until  March  9  by 
Public  Service  Commission  for  First  Dist., 
154  Nassau  Street  (Travis  H.  Whitney, 
Secy.),  for  constructing  station  finish  for 
7  stations  on  the  Broadway-Fourth  Ave- 
nue Rapid  Transit  R.R.  in  borough  of 
Manhiittan.  Also  separate  bids  for  sta- 
tion finish  for  the  Hunters  Point  Station 
on  Queensboro  Subway,  Rapid  Transit 
R.R. 

Toronto,  Ont.— Until  March  14,  by  T.  L. 
Church.  Mayor,  Chmn.  Board  Control,  for 
single  truck,  double  end  street  car,  com- 
pletely equipped  ready  for  operation,  one 
car  body  double  end,  single  truck,  equip- 
ment for  one  single  truck,  etc.,  for  Bloor 
Street   Division.   Toronto   Civic  Ry. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK. 

Boston,  Mass. — Mayor  Curley,  in  his  ad- 
dress to  Council  recommends  the  estab- 
hshment  of  a  municipal  maternity  hos- 
pital. 

Chelmsford,  Mass. — Citizens  voted  $65.- 
000  bonds  to  erect  consolidated  high 
school.    Address  School  Board. 

Lowell,  Mass. — Municipal  Council  in- 
structed James  E.  Donnelly,  City  Com- 
missioner, to  have  plans  prepared  for 
additions  to  Highland,  Bartlett  and  Paw- 
tucketville  schools. 

School  bonds  amounting  to  $100,000  have 
been  sold. 


New  Bedford,  Mass. — Erection  of  city 
bath  houses  in  Hazelwood  Park  being 
considered;   probable  cost  $50,000. 

Providence,  R.  I. — CJlty  Council  Com- 
mittee on  City  Property  selected   Hoppln 

6  Field,  32  Westminster  Street,  to  pre- 
pare plans  for  proposed  $300,000  high 
school. 

Buffalo,  N.  Y. — Mayor  has  recommended 
to  Council  erection  of  a  municipal  deten- 
tion home  for  children,  including  plans  for 
a  Children's  Court  and  probation  offices. 

Elmlra,  N.  Y.— Henry  D.  Whitfield,  160 
Fifth  Avenue,  New  York,  engaged  to  pre- 
pare plans  for  proposed  (Jarnegle  Library. 

Burlington,  N.  J. — H.  A.  Brown  of  Burl- 
ington is  architect  for  3-story  100  x  120-ft. 
brick  high  school  to  be  erected  here.  Ad- 
dress Board  of  Education. 

Spring  Lake,  N.  J. — Revised  plans  being 
prepared  by  Magazlner  &  Potter,  603 
Chestnut  Street,  Philadelphia,  Pa.,  for 
two-story,  fireproof,  brick  hospital  to  re- 
place present  Ann  May  Memorial  Hos- 
pital at   Spring  Lake.     Cost,    $50,000. 

Pittsburgh,  Pa. — Plans  reported  pre- 
pared for  annex  contemplated  for  Eight- 
eenth Regiment  Armory,  Thackeray  and 
O'Hara  Streets,  Bellefield.  Probable  cost, 
$300,000.  Address  Armory  Commissioners, 
Harrisburg. 

Reading,  Pa. — Steps  being  taken  to 
erect  $25,000  Municipal  Hospital.  Address 
City   Clerk. 

Cambridge,  Md. — State  Armory  Com- 
missioners, Annapolis,  are  considering  the 
erection  of  an  armory  here  costing  $3Si000. 

Clarksburg,  W.  Va. — Clarksburg  Protest- 
ant Hospital  Co.  intends  erecting  flve- 
story  hospital  on  site  of  present  Kessler 
Hospital,  to  cost  $100,000. 

TIfton,  Ga.— See  "Waterworks." 

Huntsvllle,  Ala.  —  City  Commissioners 
sold  $40,000  school  bonds. 

New  Orleans,  La. — Plans  adopted  by 
Sewerage  and  Water  Board  for  a  6-story 
office  building  to  be  erected  for  the  board 
at  Lafayette  and  Carondelet  Streets. 

Columbus,  Miss. — Citizens  voted  $50,000 
bonds  for  erecting  high  school. 

Owensboro,  Ky. — Erection  of  a  city  hall 
costing  $40,000  is  under  consideration. 
Address  City  Clerk. 

Bryan,  Ohio.— Election  to  be  held  March 

7  to  vote  on  erecting  a  grade  and  high 
school  with  auditorium  annex;  cost  $95,000. 
William  H.  Nicklas,  Architect,  Cleveland. 
Address  J.  W.  Wyandt,  Supt.  Board  of 
Education. 

Chllllcothe,  Ohio. — School  bonds  amount, 
ing  to  $29,000  sold.    Address  School  Board. 

Cleveland,  Ohio. — Erection  of  municipal 
bathhouse  and  auditorium  on  Holmden 
Avenue  being  considered;  probable  cost 
$85,000.     Address  City  Clerk. 

Cleveland,  Ohio — Chamber  of  Commerce 
will  spend  $25,000  in  altering  the  fifth 
floor  of  the  Chamber  of  Commerce  Build- 
ing. 

Lowellville,  Ohio. — Citizens  voted  $25,000 
bonds  for  erecting  addition  to  North  Side 
school. 

McCuthenvllle,  Ohio.  —  Pretslnger  & 
Muzzleman,  Dayton,  are  architects  for  the 
2-story  stone  and  concrete  school  to  be 
erected  at  a  cost  of  $37,000.  Nothing  fur- 
ther has  been  done  in  the  matter.  J.  L. 
Ban,  Clerk  Board  of  Education. 

Struthers,  Ohio. — Election  to  be  held 
March  1  in  Poland  Township  to  vote  $35,- 
000  bonds  for  erecting  an  eight-room 
school  in  Lyon's  plat  district,  near  Struth- 
ers, and  a  three-room  school  at  Poland 
Center. 

Huntington,  Ind.— County  Commission- 
ers considering  appropriating  $40,000  for 
erecting  county  hospital. 

Indianapolis,  Ind. — Board  of  Education 
is  considering  erecting  an  annex  to  the 
Manual    Training    High    School,    to    cost 

$180,000. 

Winchester,  Ind. — All  bids  opened  Feb. 
11  for  erectmg  school  in  Stony  Creek 
Township  have  been  rejected.  Plans  are 
to  be  altered  so  as  to  reduce  the  cost. 
Address   Samuel  G.   Bartel,    Farmland. 

Detroit,  Mich. — Citizens  of  Ecorse 
Township  voted  $40,000  bonds  for  purchase 
of  site  and  erecting  eight-room  brick 
school.      Address    School    Board. 

Ludington,  Mich. — Board  of  Education 
has  appointed  committee  to  secure  plans 
for  grade  school  to  replace  Longfellow 
School. 

Rockford,  Mich.— Reported  erection  of  a 
grade  and  high  school  to  cost  $75,000  be- 
ing considered.  Address  Board  of  Educ» 
tion. 

Chicago,  III. — All  bids  opened  Jan.  24 
by  First  Cavalry  Armory.  I.  N.  G.  (jlom- 
mission,  at  office  J.  B.  Dibelka.  130  North 
Fifth  Avenue,  Chicago,  for  erecting  the 
I'lrst  Cavalry  Armory  have  been  rejected. 
New  bids  will  be  asked  very  soon. 

Longview,  III. — Village  considering  issu- 
ing $25,000  bonds  for  erecting  a  high 
school.     Address  Village  Clerk. 
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Paxton,  III. — County  Superintendent  of 
Schools  plans  erecting  a  township  high 
school,  costing  $40,000. 

Sullivan,  III. — Citizens  voted  140,000 
bonds  for  erecting  a  township  high  school. 
Address  Township  Clerk. 

Shawano,  Wis. — Citizens  voted  tlOO.OOO 
bonds  for  erecting  new  high  schooL  Ad- 
dress Board  of  E:ducation. 

Rockwell  City,  Iowa. — State  Board  of 
Control.  l>es  Moines,  selected  site  hera 
on  which  to  erect  woman's  reformatory. 

Waterloo,  Iowa.— M.  B.  Cleveland  of 
Waterloo,  eniraged  to  prepare  plans  for 
proposed  $250,000  high  school  to  be 
erected   in    Kast  Waterloo. 

Minneapolis,  Minn. — Council  Committee 
on  Ways  and  Means'  has  recommended  to 
Ooundl  the  granting  to  Board  of  Educa- 
tion $400,000  for  school  improvements,  in- 
cluding Adams  School  addition.  $20,000; 
Corcoran  School  addition,  $60,000;  Hia- 
watha School.  $75,000;  Horace  Mann  School 
addition,  $50,000,  and  other  schools. 

St.  Paul,  Minn. — Macalester  College  will 
erect  a  church  costing  $60,000.  Professor 
Hugh  S.  Alexander,  Chairman  Bldg.  Com- 
mittee. 

Concordia,  Kan. — EHection  soon  to  be 
held  to  vote  $100,000  bonds  for  erecting  a 
school. 

Ellis,  Kan. — W.  E.  Hulse  &  Company, 
Hutchinson,  engaged  to  prepare  plans  for 
proposed  525,000  high  school  for  which 
bonds  were  recently  voted. 

Independence,  Kan. — Election  is  to  be 
held  Feb.  26  to  vote  $75,000  bonds  to  erect 
an  additional  high  school.  Address  Board 
of  ISducation. 

Wichita,  Kan. — Election  to  be  held  to 
vote  $100,000  bonds  for  erecting  a  school. 
Address   School   Board. 

Havelock,  Neb. — Election  to  be  held  Feb. 
29  to  vote  $35,000  bonds  for  erecting  high 
school. 

Bismarck,  N.  D. — City  Commission  is  in 
favor  of  erecting  $25,000  Carnegie  library. 

Houston,  Tex. — Citizens  voted  $35,000 
bonds  for  erecting  school  for  Harrisburg, 
Magnolia  Park  and  Park  Place  districts. 
Address  Clerk  School  District. 

Plalnvlew,  Tex. — Election  soon  to  be 
held  to  vote  $50,000  bonds  for  erecting  a 
high  school. 

San  Antonio,  Tex. — Ralph  Cameron,  416 
State  Bank  Building,  is  architect  for  the 
high  school.  The  citizens  recently  voted 
$800,000  school  bonds.  Paul  H.  Scholz, 
Business  Agent. 

Sweetwater,  Tex. — Election  to  be  held 
March  28  to  vote  $100,000  bonds  for  erect- 
ing a  courthouse.     Address  County  Clerk. 

Medicine  Park,  Okla. — State  considering 
erection  of  a  fish  hatchery  here  to  cost 
$30,000. 

Okmulgee,  Okla. — Election  to  be  held 
March  14  to  vote  $125,000  bonds  for  erect- 
ing a  courthouse. 

Bakersfield,  Cat. — High  school  bonds 
amounting  to  $75,000  have  been  sold. 

California. — The  $800,000  San  Francisco 
State  Building  bonds  have  been  sold  by 
the  State  Treasurer.   Sacramento. 

Downey,  Cal. — School  Trustees  propose 
selling  $35,000  school  bonds. 

Independence,  Cal. — State  Archt..  Sac- 
ramento, has  about  completed  plans  for 
$30,000  concrete  and  stone  fish  hatchery 
buildings  to  be  erected  in  Oak  Creek. 

Long  Beach,  Cal.— Plans  to  be  prepared 
by  Horace  W.  Austin.  26  Elm  Street,  for 
two  2-Htorv  and  basement  brick  grammar 
school  buildings.  Election  to  be  held  to 
vote  $225,000  bonds  for  this  purpose. 

Santa  Barbara,  Cal. — Erection  of  a  Car- 
negie library  costing  $50,000  is  under  con- 
sideration. C.  A.  Edwards,  Pres.  County 
Natl.  Bank,  interested. 

Turlock,  Cal.— Election  to  vote  $50,000 
bonds  for  erecting  high  school.  Address 
Board  Education. 

Wasco,  Cal.— Ernest  J.  Kump,  Fresno, 
engaged  in  nreiiare  nlans  for  a  high  school 
school   costing   $45,000. 

Thatcher,  Ariz.— Citizens  voted  $40,000 
bonds  for  erecting  a  school.  John  F.-Nash, 
Clerk. 

Ogden,  Utah. — Trustees  of  Dee  Hospital 
Intend  erecting  nurses'  home  to  cost  about 
$25,000. 

Jerome,  Idaho. — ."chool  Board  engaged 
Wayland  &  Fenntll.  Boise,  to  prepare 
plans  for  high  school;  cost  $50,000. 

Portage  La  Prairie,  Man.^Election  to 
be  held  in  March  to  vote  on  erecting  a 
stone  and  brick  fireproof  school,  costing 
{66,000.  A.  E.  Ireland,  Secretary,  School 
Board. 

BIDS     DESIRED. 

Wallum  Lake,  R.  I. — Until  March  16,  by 
Board  of  Control  &  Supply.  Room  18, 
State  House,  Provldsnce.  for  erecting  a 
hospital  and  employees'  building  for  ad- 
vanced cases  of  tuberculosis  at  State 
Sanatorium  at  Wallum  I..ake.  Richard  D. 
Kimt>all   Company,   Engineers,   430  Indus- 


trial Trust  Building,  Providence;  Walter 
F.  Fontaine,  .\rcht..  Federal  Building, 
Woonsocket. 

Kings  Park,  N.  Y.— Until  March  3  by 
State  Hospital  Commission  (E.  S.  EUwood, 
Secy.),  Albany,  for  construction,  heating, 
plumbing  and  drainage  and  electric  woric 
for  Employees  Home  at  Kings  Park  State 
Hospital.  Lewis  F.  Pilcher,  State  Archt., 
Capitol,  Albany. 

Scotia,  N.  Y. — Reported  desired  until 
Feb.  26,  by  J.  J.  Lusk,  Clk  Board  Educa- 
tion, for  erecting  two-story  and  basement, 
70  X  150  ft.  school.  Archt.,  C.  G.  Van 
Rensselaer,  State  and  Jay  Sts.,  Schenec- 
tady. 

Breckenrldge,  Pa. — Reported  desired 
until  March  7,  by  John  Girt,  Secy.  Board 
Education  for  erecting  two-story  and 
basement  48  x  150-ft.  school.  Probable 
cost,  $35,000.  Archt.,  J.  H.  Phillips,  Trust 
Bldg.,  McKees  Rocks,  Pa. 

Slatlngton,  Pa. — Until  March  1  (change 
of  date  from  Feb.  21),  by  J.  W.  Snyder, 
Supervising  Principal,  constructinga  two- 
story  and  basement  high  school,  brick  and 
stone,  costing,  with  equipment,  about 
$56,000.     E.  Z.  Scholl,  Archt.,   Reading. 

Charleston,  W.  Va.— Until  March  1,  by 
State  Board  Control,  for  erecting  brick, 
fireproof  school.  140  x  38  ft.,  with  chapel, 
32  x  60  ft.  H.  Rus  Warner,  Archt., 
Charleston,   W.   Va, 

Edison,  Ohio. — Reported  desired  until 
March  9,  by  Jas.  L,acey,  Clk.  Board  Edu- 
cation, for  erecting  two-story  and  base- 
ment, 40  x  79-ft.  high  school.  C.  L.  In- 
scho,    Archt.,    145    N.    High    Street. 

Mingo,  Ohio. — Reported  desired  until 
March  15  (readvertisement)  by  A.  Aug- 
hinpaugh,  Clk.  Board  Education,  for  erect- 
ing two-story  addition  to  grade  school; 
probable  cost,  $20,000.  A.  W.  Stover  & 
Co.,  Archts.,  Hartman  Bldg.,  Columbus. 

Salem,  Ohio. — Until  March  17,  by 
Board  of  Education  (Albert  Hayes, 
Clerk),  for  furnishing  material  and  erect- 
ing high  school  on  Garfield  Avenue.  C. 
F.  Owsley,  Mahoning  Bank  Building, 
Youngstown,   Archt. 

Delphi,  Ind, — Reported  desired  until 
April  24  by  H.  D.  Good,  Co.  Aud.,  for 
erecting  two-story  and  basement  118  xl22 
ft.  courthouse.  Elmer  E.  Dunlap,  909 
State  Life  Bldg.,  Indianapolis,  and  616 
Citizens  National  Bank  Bldg. 

Huntington,    Ind, — Until  March   6  by  J. 

A.  Wetmore,  Acting  Superv.  Archt.,  Treas. 
Dept.,  Washington,  D.  C.,  for  erecting  post 
office  at  Huntington. 

Hinsdale,  III. — Reported  desired  until 
March  1  by  Board  Education,  for  erecting 
two-story  and  basement,  150  x  170-ft. 
school.  Perkins,  Fellows  &  Hamilton, 
Archts.,  6  N.  Clarke  Street,  Chicago. 

Chilton,  Wis.— Until  March  8,  by  Com- 
mittee at  Court  House  (Jos.  Grassold, 
Chmn.),  for  erecting  jail  and  Sheriff's 
residence.  Foeller  &  Schober,  Archts. 
Builders  &   Traders   Exchange   Bldg. 

Madison,  Wis.— Until  Feb.  29  (readver- 
tisement), by  I.,ew  F.  Porter,  .Secy.  Cap- 
itol Commission,  for  furnishing  material 
and  erecting  a  storage  building  for  State 
Capitol  at  Madison. 

Ottosen,  la, — Reported  desired  until 
March  7  by  L.  J.  Clave,  Pres.  Consoli- 
dated School  Dist.,  for  erecting  two-story 
and  basement,  82  x  92-ft.  school.  Prob- 
able cost,  $40,000.  Marten  &  Hoskins, 
Archts.,  Storm  Lake,   la. 

Minneapolis,  Minn. — Reported  desired 
until  March  13,  by  Board  Education  (Geo. 
F.  Womrath.  Bus.  Mgr.),  for  addition  to 
West  Side  high  school.  W.  B.  Ittner, 
Archt.,  408  Bd.  Educ.  Bldg..  St.  Louis,  Mo. 

St  Paul,  Minn,— Until  March  13  by  Au- 
gust Hohenstein,  Purchasing  Agent,  for 
erecting  Carnegie  Library  No.  2  on  Goft 
Avenue  and  George  Street. 

Hays,  Kan.— Until  March  10  by  State 
Board  Administration,  Topeka.  for  erect- 
ing a  :i-story  stone  administration  build- 
ing and  gymnasium  at  State  Normal 
School  at  Hays.  C.  H.  Chandler,  State 
Arch  I,.  Topeka. 

Carthage,  S.  D. — Reported  desired  un- 
til Feb.  29.  for  erecting  two-story,  brick 
school  addition.  F.  C.  W.  Kuehn,  Archt., 
Huron,   S.  D. 

Houston,  Tex,— Until  March  6,  by  City 
Secretary,  for  erecting  greenhouse  for 
city,  on  the  Wright  Floral  Gardens.  Sep- 
arate bids  for  plumbing.  Maurice  .J.  Sul- 
livan,  City  Archt. 

Pueblo,  Col. — Reported  desired  until 
March  2'7,  by  J.  Knox  Burton,  Comr.  Fi- 
nance and  Supplies,  for  erecting  municipal 
buildings  and  auditorium. 

Brea,  Cal. — Until  Feb.  28  by  Randolph 
School  DIst.  (L.  H.  Van  Hoorebeke,  Clk.) 
for  erecting  a  two-story  hollow  tile  gram- 
mar school.  About  $60,000  available.  El- 
more R.  Jeffery  and  Frank  R,  Schaefer, 
1202  Van  Nuys  Building,  Los  Angeles. 

El  Centro,  Cal, — Until  March  3,  by  Cen- 
tral Union  High  School  District  (V.  G. 
Fawcett,  Clerk),  for  erecting  a  2-8tory 
19-room,  concrete,  steel  frame,  terra 
cotta  and  brick  school  to  cost  $100,000.     S. 

B.  Zimmer,  Archt.,  8  El  Centro  National 
Bank  Building. 


Los  Angeles,  Cal.— Until  March  3  (ex- 
tension of  date)  by  Board  of  Library 
Trustees  (E.  R.  Perry,  Clk.),  for  erecting 
a  one-story  and  basement  brick  and  hol- 
low tile  branch  library  at  Avenue  26  and 
Workman  Street;  $35,000  available.  Les- 
ter H.  Hibbard,  Architect,  Marsh-Strong 
Building. 

San    Bernardino,   Cal.— See   "Prices  and 

Lettlngs." 

PRICES     AND     LETTINGS, 
itindicates  award  of  contract. 

♦Falrhaven,  Vt,— Contracts  for  erecting 
two-story  school  (bids  opened  Feb.  lo) 
awarded  by  Fair  Haven  Graded  School 
Uist.  (A.  Vail  Allen,  Chmn.)  as  follows: 
General  contract,  J.  Fred  Acker,  Glens 
Falls,  N.  Y.,  $39,710;  heating,  also  plumb- 
ing, Norton  Hardware  Co.,  Fair  Haven, 
$6,020  and  $1,795  respectively. 

•  Montpeller,  Vt. — Contracts  for  erect- 
ins  the  library  and  building  awarded  as 
follows  (bids  opened  Feb.  IS):  Granite, 
Marr  &  Gordan,  Barre,  $59,600;  general 
contract,  George  T.  Kelley,  Yonkers, 
N.  Y.,  $139,488;  steam  fitting,  $8,969. 
Horace  F.  Graham,  Secy.  Commission. 

:ttSalem,  Mass. — Contract  awarded  Mack 
Brothers  of  Salem,  for  erecting  Salem 
Hospital  buildings  on  Highland  Ave.;  es- 
timated cost  about  $250,000. 

Stoneham,  Mass, — Following  are  bids 
opened  Feb.  15  by  Selectmen  for  erecting 
police  station:  F.  C.  Alexander,  Old  South 
Building,  Boston,  $35,937;  Morrison  & 
Davis,  Salem,  $37,100;  John  Bowen,  Rox- 
bury,  $37,490. 

♦Seymour,  Conn. — Contract  for  erecting 
U.  S.  Post  Office,  reported  awarded  Frank 
M.   Weakley,  Portsmouth,   Va.,  at  $48,400. 

■i^Hornell,  N.  Y. — Contract  for  erecting 
U.  S.  Post  Office  awarded  George  W.  Stiles 
(Construction  Company,  Chicago,  111.,  at 
$61,863  and  not  to  Sidney  K.  Eastwood,  of 
Owego  as  previously  stated. 

-A-Wildwood,  N.  J. — Contract  for  erect- 
ing high  school  awarded  as  follows:  Gen- 
eral contract,  Richman  Construction  Com- 
pany, Moorestown,  N.  J.;  heating,  Amer- 
ican Heating  Company,  Philadelphia,  Pa.; 
plumbing,  Koeneke  Bros.,  Wildwood.     "W. 

C.  Todd,    Secy.,   Wildwood. 

♦Lancaster,  Pa. — Contracts  in  connec- 
tion with  erecting  $250,000  Boys'  High 
School  (bids  opened  Feb.  16)  awarded  by 
Board  of  Education  as  follows:  Brick 
and  stone,  Herman  Wohlson,  Lancaster, 
at  $159,998;  heating  and  ventilating,  and 
plumbing,  Everts  &  Overdeer,  Lancaster, 
at  $20,100  and  $10,000,  respectively;  elec- 
trical wiring,  Joseph  S.  Miller  ife  Com- 
pany, Philadelphia,  $5,890.  C.  Emlen 
Urban,   Archt.,   Woolworth  Building. 

Pittsburgh,  Pa. — Following  are  two  bids 
opened  Feb.  17  by  James  A.  Wetmore, 
Acting  Supervising  Architect,  Washing- 
ton, D.  C,  for  extension  to  power  house 
in  connection  with  the  experiment  sta- 
tion. Bureau  of  Mines,  Pittsburgh:  (Jeorge 
B.  Wills  &  Company,  101  Park  Avenue, 
New  York,  N.  Y.,  $84,615,  and  the  George 
Hoggs  Company,  Pittsburgh,  Pa.,  $88,000. 

Indian  Head,  Md. — Following  are  bids 
opened  Feb.  19  by  Bureau  of  Yards  & 
Docks,     Navy    Department,     Washington, 

D.  C.  for  erecting  alterations  to  building 
No.  172  Naval  Proving  Grounds;  John  H. 
Nolan  Construction  Company.  1413  G  St., 
N.  W.,  Washington,  D.  C,  $24,152;  Spe- 
cialty Engineering  Company,  Emerald  and 
Cornwall  Sts.,  Philadelphia,  Pa..  $28,500; 
and  J.  L-  Robinson  Construction  Company, 
Knickerbocker  Building,  Baltimore,  Md., 
$32,102. 

♦Toledo.  Ohio. — Contract  awarded  Wil- 
liam Giuenke  of  Toledo,  for  erecting  addi- 
tion to  Ironville  .School  at  $33,720;  heating, 
Bryre  Heating  &  Ventilating  Company, 
Kpitzer    Building,    at   $7,195. 

♦MIshawaka,  Ind. — Contract  for  erect- 
ing consolidated  school  in  north  part  of 
Penn  Township  awarded  J,  C.  Montrage, 
Elkhart;  probable  cost  $25,000. 

Sioux  City,  Iowa.— Following  are  four 
lowest  bids  opened  Feb.  7,  by  Board  of 
Supervisors  for  general  construction  of 
the  County  Courthouse;  George  J,  Grant 
Construction  Company.  Endicott  Building, 
St.  Paul,  Minn.,  $528,877;  George  A. 
Fuller  Company,  140  South  Dearborn 
Street,  Chicago,  111.,  $535,200;  Splady, 
Albee  &  Smith.  Plymouth  Bldg..  Minne- 
apolis, Minn.,  $535, 7]6;  Balkan  Construc- 
tion Company,  53  West  Jackson  Boule- 
vard,  Chicago,    111.,    $535,527. 

♦Sioux  City,  Iowa.— Contract  for  erect- 
ing the  court  house  awarded  Splady,  Al- 
bee &  Smith,  Minneapolis,  Minn,,  at 
$535,000.  MV.  L.  Steele,  Archt.,  United 
Bank  Building. 

♦Ashland.  Kan. — Contract  awarded  J. 
D,  Parks,  Ardmore,  Okla.,  for  erecting  a 
school  to  cost  $30,000.  Mann  &  Gerow, 
Hutchinson,  Archts.;  Charles  McCacland, 
f;ierk   Board  of  Education. 

♦Great  Bend,  Kan. — TJontract  for  erect- 
ing brick  school  (bids  opened  Feb  16) 
awarded  .Sharp  Bros.,  Eldorado,  Kan. 
Cost  about  $25,000.  J.  E.  McMuUen,  Pres- 
ident  Board   of  Education. 

San  Bernardino,  Cal.— Following  are  four 
lowest  bids  opened  Feb.  14  bv  Board  of 
Supervisors    for    erecting   two   story    brick 


and  concrete  county  hospital:  W.  E.  Kier 
Construction  Company,  American  National 
Bank  Building,  San  Uiego,  $199,900  (modi, 
fled  bids  also  submitted).  Cresmer  Mfg 
Company,  Riverside,  $211,489;  C.  McNIell 
.Santa  Ana,  $216,630;  W.  C.  Crowell,  Pasal 
dena,  $220,968.  Lyman  Farwell,  Archt, 
Story  Building,  Los  Angeles.  ' 

The  above  bids  have  been  rejected  by 
the  County  Supervisors  and  new  bids  will 
be  asked  on  only  a  three-story  and  base- 
ment brick  and  concrete  administration 
building,  and  two-story  and  basement 
brick  and  concrete  service  building 
About  $130,000  available.  Lyman  Far- 
well,  Archt.,  615  Story  Building,  Los  An- 
geles. 


PRIVATE  BUILDINGS 


PROPOSED     WORK. 

New  Haven,  Conn, — New'  Haven  House 
Co.,  1002  Chapel  Street,  Intends  adding  a 
fourth  story  to  the  Taft  Apartment 
House;  cost  $36,000. 

Cortland,  N.  Y. — Cortland  Theater  is  to 
be  remodeled  at  a  cost  of  $40,000.  Address 
Dillon  Bros.,  Cortland. 

Great  Neck,  L.  I.,  N,  Y.— Patterson  & 
Dula,  15  East  Fortieth  Street,  New  York, 
are  architects  lor  $35,000  colonial  residence 
which  William  F.  Piel  of  Woodmere  in- 
tends erecting  in  Kensington,  Great  Neck. 

New  York,  N.  Y. — Plans  filed  for  erect- 
ing following  buildings:  21-story,  brick, 
fireproof  stores  and  office  building  at  2-10 
East  Forty-second  Street  for  Oceanic  In- 
vesting Co.,  cost  $800,000,  Montague  Flagg, 
2d,  Archt.,  109  Broad  Street;  5-story  brick 
tenement  at  184th  Street  and  Ryer  Ave- 
nue for  Falella  Construction  Corporation, 
cost  $65,000,  William  A.  Falella,  Archt., 
2398  Lorlllard  Place;  two  5-story  brick 
tenements  at  181st  Street  and  Morris  Ave- 
nue for  Infantino  Realty  Co.,  total  cost 
$95,000,  Lucian  Pisciotta,  Archt.,  391  East 
149th  Street;  6-story  brick  tenement  at 
Wilklns  Avenue  and  Crotona  Park  East 
for  Kleban  Leader,  Inc.,  cost  $70,000,  Gold- 
ner  &  Goldberg,  Archts.,  391  East  149th 
Street;  5-story  brick  tenement  on  Kings- 
bridge  Road  and  Briggs  Avenue  for 
Kearns  Realty  Co.,  cost  $60,000,  Charles 
Schaefer,  Jr.,  ArchL  401  Tremont 
Avenue;  5-story  brick  tenement  on  Vyse 
Avenue  and  Bronx  Park  South  for 
G.  &  B.  Realty  Co.,  cost  $60,000,  Kreym- 
borg  Architectural  Co.,  Archts.,  1029  East 
163d  Street;  alterations  to  13-story,  fire- 
proof hotel  at  129-135  West  Forty-eighth 
Street  for  Bristol  Hotel  Realty  Corpora- 
tion, cost  $300,000,  Ewing  &  Chappell, 
Archts.,  101  Park  Avenue. 

Jersey  City,  N.  J. — The  National  Cor- 
poration of  New  Jersey,  Jersey  City,  plans 
erecting  a  four-story  brick  apartment 
house  at  Harrison  Avenue  and  Hudson 
Boulevard  costing  $35,000. 

Morris  Bobbins,  Jersey  City,  plans 
erecting  two  four-story  brick  apartment 
houses  on  Falrmount  Avenue  costing 
$50,000. 

West  Hoboken,  N.  J,— Emilio  Viatto, 
West  Hoboken,  will  erect  a  four-story 
brick  apartment  house  on  Mountain  Road 
to  cost  $35,000. 

West  New  York  (P.  O.  Weehawken), 
N,  J. — Benjamin  Gordon,  AVest  New  Yorlt, 
will  erect  a  four-story  brick  apartment 
house  at  Monroe  and  Eighteenth  Streets 
to  cost  $30,000. 

Altoona,  Pa. — Contract  soon  to  be  let  by 
Pride  of  Mountain  City  Council  No.  472. 
Jr.  O,  U.  A.  M.,  for  erecting  a  fireproof 
lodge  building  costing  $30,000. 

Plans  prepared  by  F.  J.  ShoUar,  Al- 
toona, for  three-story  brick  apartment 
house  to  be  erected  by  Robert  E.  Walsh 
at  a  cost  of  $25,000. 

Berwick,  Pa.— Holy  Trinity  Lutheran 
Church  intends  erecting  a  $35,000  edifice. 

Lancaster,  Pa. — Plans  being  prepared  by 
A.  A.  Richter,  Sixth  and  (Court  Streets, 
Reading,  for  $30,000  Emanuel  Lutheran 
Church. 

Lehlghton,  Pa.— Lodge  No.  650,  Fra- 
ternal Order  of  Eagles.  Intends  erecting 
three-story  brick  addition  to  present 
building,  at  381  North  First  Street. 

Lock  Haven,  Pa. — cniurch  of  Christ  con- 
templates    erecting     new     edifice     costing 

$40,000. 

Philadelphia,  Pa. — Plans  being  prepared 
by  Andrew  J.  Sauer,  1112  Chestnut  Street, 
for  five-story,  brick,  50  x  100  ft.  commer- 
cial   building. 

West  Chester,  Pa. — Eagles  plan  erect- 
ing three-story  brick  addition  to  club 
house. 

Baltimore,  Md.— Sparklin  &  Childs,  502 
Law  Building,  are  architects  for  the  the- 
ater which  Madison  Amusement  Co.  will 
erect  on  Madison  Avenue  at  a  cost  of 
$30,000. 

Oliver  B.  Wight.  1122  Munsey  Building, 
Is  preparing  plans  for  a  four-story  brick 
and  concrete  garage  to  be  erected  on 
Cathedral  Street  and  Mount  Royal  Ave- 
nue; cost  $30,000. 

Richmond,  Va, — Richmond,  Fredericks- 
burg &  Potomac  R.  R.  (R  J.  Rouse,  Pur- 
chasing Agent,  Richmond)  has  made  an 
offer  to  city  to  erect  a  $2,000,000  passenger 
station  in  western  part  of  city. 
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Welch,  W.  Va. — Contract  will  be  let 
about  March  15  for  erecting  four-story, 
brick  and  limestone  lodge  building  for  V, 
&  A.  M.  Lodge  No.  112;  cost  $25,000. 
Pedigo  &  Gary,  Archts.,  Bluefield. 

Savannah,  Ga. — Joseph  W.  Hefternan, 
409  Huntingdon  Street  E..  reported  inter- 
ested in  erecting  a  seven-story  hotel  on 
Bay  Street;  probable  cost  $150,000. 

Jacksonville,  Fla. — St.  John's  Parish  re- 
ported contemplates  erecting  a  parish 
house  costing  $30,000. 

Jackson,  Tenn.— Reported  plans  pre- 
pared for  improving  Southern  Hotel  (R.  L.. 
Burgess,  Manager) ;  cost  $50,000. 

Cleveland,  Ohio.— City  Ice  Delivery  Co., 
Saranac  Koad,  will  erect  on  Crawford 
Koad  and  Blains  Avenue  a  storage  and 
delivery  building  costing  $25,000. 

Plans  being  prepared  by  Knox  &  Elliott, 
1246  Rockefeller  Building,  for  remodeling 
the  Wigmore  Coliseum  on  East  Thirteenth 
Street,  near  Euclid  Avenue,  to  cost  about 
$250,000.  „  ^      , 

Carson  Realty  Co.  (C.  A.  Carson,  Pres.) 
will  erect  a  6  family  apartment  house  at 
1846  E:ast  Seventy-fifth  Street  costing 
$25,000.  „      ,      ^  ,11 

Lorain  Street  Savmgs  Bank  Co.  will 
erect  a  3-story  building  at  Lorain  Avenue 
and  Fulton  Road  this  spring  costing 
$60,000.  „        -r       ^ 

Cleveland  Builders  Supply  Co.,  Leader- 
News  Building,  will  erect  a  $30,000  supply 
station  at  Crossing  Court  and  Cleveland 
&  Pittsburgh  R.R. 

The  Bohemian  Old  Folks  Assoc,  is  plan- 
ning erecting  a  $25,000  home  at  Warrens- 
ville  Colony  Farm.  Lamar  T.  Beman,  City 
Hall  Director  of  Public  Welfare  League, 
may  be  able  to  give  further  information. 

Plans  prepared  by  Walker  &  Weeks,  1900 
Euclid  Avenue,  for  an  8-story  apartment 
house  to  be  erected  on  East  107th  Street 
and  Wade  Park,  at  a  cost  of  $100,000,  for 
Frank  C.  Newcomer,  1311  Schofield  Build- 
Plans  being  prepared  by  Hubbell  & 
Benes,  4500  Euclid  Avenue,  for  remodeling 
Wick  House,  at  3515  Euclid  Avenue,  re- 
cently purchased  by  Al  Koran  Temple, 
Nobles  of  the  Mystic  Shrine,  into  a  lodge 
building;  probable  cost  $200,000. 

Portsmouth,  Ohio.— First  Baptist  Church, 
Gallia  and  Waller  Streets,  contemplates 
erecting  new  edifice,  costing  about  $25,000. 
Rev.  B.  F.  Caudill,  Pastor. 

Indianapolis,  Ind. — Reported  Indianapo- 
lis Light  &  Heat  Company  (Thomas  A. 
Wynee,  Vice-President)  intends  erecting 
a  new  central  power  station  on  Kentucky 
Avenue  station  site.  The  new  plant  is  to 
cost  about  S!4,000,000,  and  will  Include 
$250,000  building  of  brick,  concrete  and 
steel.  Most  of  the  equipment,  it  is  re- 
ported, has  been  contracted  for  with  the 
General  Electric  Company  of  Schenec- 
tady, N.  Y. 

Indianapolis,  Ind. — City  Investment  Co., 
IndianapoUs.  is  reported  taking  steps  to 
erect  on  East  New  York  and  Pennsyl- 
vania Streets  an  8  or  10-story  apartment 
house  or  hotel  costing  $200,000. 

Lafayette,  Ind.— Lafayette  Life  Insur- 
ance Co  ,  Lafayette,  is  considering  remod- 
eling the  Wallace  Block  at  a  cost  of 
$25,000. 

Des  Moines,  low/a.— Tentative  plans  pre- 
pared for  eight-story.  110  x  160  ft.,  steel 
and  granite  ofRce  building,  contemplated 
for  Bankers'  Life  Co.,  Equitable  Building, 
Sixth  and  Locust  Streets. 

Newton,  Kan.— Plans  prepared  by  J.  O. 
Parr,  Security  Building,  Oklahoma  City, 
Okla.,  for  a  three-story  $40,000  Methodist 
Church.   Rev.   R.  L.  George,  Pastor. 

Wichita,  Kan. — Plans  prepared  by 
Weary  &  Allord,  Chicago,  111.,  for  a  one- 
story  and  basement  marble,  concrete  or 
granite  bank  building  to  be  erected  for 
Kansas  National  Bank  of  Wichita;  cost 
$100,000. 

North  Platte,  Neb. — Reported  Northern 
Pacific  R.  R.  (W.  L.  Darling,  Ch.  Engr., 
St  Paul,  Minn.),  will  erect  a  station  here 
costing  $150,000. 

Aberdeen,  S.  D. — Shriners  of  Aberdeen 
contemplating  erecting  a  temple  and  pub- 
lic   auditorium    this    spring. 

Wessington  Springs,  S,  D, — Masons  are 
considering  erecting  a  brick  temple  cost- 
ing   $25,000. 

Hardin,  Mont.— A.  L.  Mitchell  of  Hardin 
will  erect  three-story,  fireproof  hotel,  cost- 
ing $80,000. 

Seattle,  Wash.— Plans  being  prepared  by 
Max  Umbrecht,  Arcade  Building,  and  J.  A. 
Creutzer,  New  York  Block,  associate 
architect,  for  proposed  $350,000  vaudeville 
and  moving  picture  theater,  to  be  erected 
for  Eugene  Levy,  of  reinforced  concrete, 
brick  and  terra  cotta  construction. 

Contract  will  be  let  about  March  1  for 
five-story  and  basement  reinforced  con- 
crete apartment  house,  to  be  erected  on 
Boren  Avenue  and  Howard  Street,  for 
Goodwin  Realty  Company.  Cost,  $100,000. 
Lawton  &  Moldenhour,  Archts.,  Alaska 
Building. 

Seattle,  Wash.- Contract  will  be  let 
about  March  5  by  M.  R.  Wood  and  Charles 
Bnihn,  Stuart  Building,  for  erecting  a 
three-story  and  basement  brick  and 
frame  apartment  house  on  Fifth  Avenue 
and  James  Street,  to  cost  $30,000. 


Anaheim,  Cal. — I'lans  iireparert  and  con- 
tract will  be  let  about  March  for  erecting 
a  three-story  steel  and  brick  bank  and 
ofBce  building  for  First  National  Bank. 

Los  Angeles,  Cal, — City  has  granted  a 
lease  to  the  Standard  Oil  Company  (J.  L. 
Quinn,  Mgr.),  on  seven  acras  of  tide  lands 
at  San  Pedro  Harbor,  and  it  is  reported 
to  be  the  Intention  of  the  company  to 
erect  a  warehouse  and  Install  tanks  at  a 
cost  of  $100,000.  A  wharf  500  ft.  long  and 
20  ft.  wide  will  be  constructed  by  the  city 
at  San  Pedro  Harbor  to  be  used  by  Stand- 
ard Oil  Company  in  conjunction  with  its 
oil   loading   station;    cost   $36,000. 

Los  Angeles  Chautauqua  Association  is 
having  sketches  prepared  by  Arthur  S. 
Helneman,  831  San  Fernando  Building, 
for  a  three-story  concrete  building,  310  x 
350  ft.,   to   be  erected   at   Montecito  Park. 

Standard  Leasing  Company  (W.  H, 
Daum,  Equitable  Savings  Bank  Building, 
Mgr.)  will  erect  a  produce  market  on 
Sixth  and  Mill  Streets. 

Salt  Lake  R.R.  (Arthur  Maguire,  Ch. 
Engr.,  Pacific  Electric  Building)  will  erect 
a  $260,000  passenger  station  on  Seventh 
Street. 

Fred  Dorn,  Marsh-Strong  Building,  Is 
architect  for  the  four-story  brick  store, 
theater  and  hotel  building  to  be  erected  at 
Seventh  Street  and  Central  Avenue  for 
Frank   Strong,    Marsh-Strong   Building. 

Monrovia,  Cal. — F.  O.  Eager,  Monrovia, 
engaged  to  prepare  plans  for  a  motion 
picture  plant,  to  cost  $200,000,  for  Mon- 
rovia Feature  Film  Co. 

Richmond,  Cal. — The  Odd  Fellows  As- 
sociation intends  erecting  a  $50,000  lodge 
hall. 

Santa  Barbara,  Cal. — County  National 
Bank  (C.  A.  Edwards,  Pres.)  secured  site 
on  which  it  is  proposed  erecting  a  bank 
building. 

BIDS     DESIRED. 

Westfield,  N.  J. — Reported  desired  until 
March  1,  for  erecting  school  and  church 
for  Holy  Trinity  (R.  C.)  Church,  Rev. 
H.  Watterson,  Pastor,  502  Westfield  Ave- 
nue. Probable  cost,  $75,000.  Elliott 
Lynch,  347  Fifth  Avenue,  New  York  City. 

Gastonia,  N.  C. — Until  March  2  (change 
of  date),  by  First  National  Bank,  for 
erecting  a  seven -story  building.  Wilson  & 
Sompayrac,  Archts.,   Columbia,  S.  C. 

Des  Moines,  Iowa. — Until  March  t,  by 
Proudfoot,  Bird  &  Rawson,  Archts.,  810 
Hubbell  Bldg.,  for  erecting  12-story  and 
basement  68  x  133  ft.  brick  and  concrete 
fireproof  newspaper  and  office  building  for 
the  Register  and  Tribune,  Seventh  and 
Locust  Streets.     Cost  $250,000. 

Sallna,  Kan. — Reported  desired  until 
March  1,  for  erecting  edifice  for  St. 
Lutheran  Congregation.  Probable  cost 
$40,000.  E.  O.  Brostrom,  300  Brent  Build- 
ing, Kansas  City,  Archt. 

North  Platte,  Neb.— Until  March  13,  by 
Bo<frd  Education  (A.  F.  Streitz,  Secy.),  for 
erecting  a  three-story  66  x  169  junior  high 
school  building  on  the  High  School  Cam- 
pus, North  Platte.  Separate  bids  for 
heating,   plumbing,   electric  wiring,   etc. 

St.  Louis,  Mo. — Reported  desired  until 
March  1,  for  a  two-story  50  x  165  ft.  ad- 
dition to  laundry  of  J.  Arthur  Anderson, 
3960  Sixty-second  Street.  Probable  cost 
$40,000.  Chas.  H.  Wray,  Archt,  Chemical 
Building,    St.   Louis. 

Montreal,  Que. — Reported  desired  until 
March  14  for  erecting  school  for  Sacred 
Heart.  Papineau  Avenue.  Marchand  & 
Keroak,  Archts.,  164  S.  James  Street,  and 
Doucet  &  Morissette,  294  St.  Catherine 
Street,  E.,  Montreal. 


for  American  Plumbers'  Supply  Company; 
cost  about  $76,000.  Thomas  F.  Huber, 
Archt.,  .Spltzer  Building. 

♦St.  Louis,  Mo, — Contract  for  erecting 
Church  of  Divine  Science  on  Wyoming 
Street  awarded  Hartman  Building  &  Con- 
tracting Company  of  St.  I^ouis;  cost 
$30,000. 

■*Pocatello,  Idaho. — Contract  awarded 
Alexander  Mathers,  Pocatello,  for  erect- 
ing two-story  and  basement,  fireproof, 
business  building  for  First  National  Bank 
at  Center  and  Arthur  Streets;  cost  $90,000. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED     WORK. 

Danielson,  Conn. — A  three-story,  275  x 
150  ft.  mill  is  to  be  erected  for  the  Con- 
necticut  Mills  Company,  costing  $76,000. 

Oswego,  N.  Y.— Hayes  Knitting  Com- 
pany, West  Seneca  and  Water  Streets, 
reported  planning  erection  of  two-story 
concrete  mill. 

New  Castle,  Pa. — Burton  Powder  Com- 
pany  will   erect   plant   extensions   costing 

$1,000,000. 

Philadelphia,  Pa. — Plans  being  prepared 
for  a  four-story,  45  x  90  ft.,  addition  to 
plant  of  Charles  Eneu  Johnson  Co.,  509 
South  Tenth  Street. 

Contract  soon  to  be  let  for  erecting  for 
Hafleigh  &  Company,  American  and 
Somerset  Streets,  a  brick,  steel  and  con- 
crete power  house.  Engineer,  W.  E. 
Dyer,    Land   Title   Building. 

Monks  &  Johnson,  78  Devonshire  Street, 
Boston,  Mass.,  are  architects  for  five- 
story,  reinforced-concrete  and  brick 
manufacturing  building,  to  be  erected  for 
Splitdorf    Electrical    Company. 

Baltimore,  Md. — Baltimore  Dry  Dock  & 
Shipbuilding  Company  has  applied  to 
Board  of  Estimates  for  approval  of  plans 
for  yards,  shops  and  docks,  which  this 
company  will  erect  at  a  cost  of  $500,000. 
Holden  A.  Evans,  President  &  General 
Manager. 

Havre  de  Grace,  Md. — The  Maryland 
Metal  Crosstle  Co.,  Munsey  Building,  Bal- 
timore, contemplates  erecting  a  200  x  400- 
ft.  factory  here. 

Cleveland,  Ohio.— Reported  Linde  Air 
Products  Co.,  East  Seventy-second  Street 
and  Bittern  Avenue,  plans  erecting  addi- 
tions to  factory. 

Steel  Products  Company,  2206  Clark- 
wood  Road,  Is  planning  additions  to  the 
factory,   estimated   to  cost  about   $50,000. 

Dayton,  Ohio. — Edgemont  Machine  Com- 
pany, National  Avenue  and  Neibert  Street, 
intends  enlarging  plant. 

Toledo,  Ohio.  —  Acklin  Stamping  Co. 
(Graff  M.  Acklin,  President),  1645  Dorr 
Street,  considering  tentative  plans  for  a 
five-story  concrete  addition. 

Kankakee,  III.— Kankakee  Tile  &  Brick 
Company  will   erect  addition   to  plant  to 

cost  approximately  $85,000. 

Minneapolis,  Minn.- Reported  Maxwell 
Motor  Sales  Corporation  (F.  W.  Warring- 
ton, Local  District  Manager),  will  erect 
an  assembly  plant  at  Twenty-sixth  and 
University  Avenues,  S.  E.  Definite  plans 
have  not  yet  been  decided  upon. 

Billings,  Mont. — Ernest  B.  Joyce,  Bill- 
ings, is  reported  interested  in  the  erection 
of  a  packing  plant  here,  to  cost  $500,000. 

Galveston,  Tex. — Plans  being  prepared 
by  Cooke  &  Company,  Houston,  for  a 
brick  and  concrete  building  as  an  addi- 
tion to  plant  of  Houston  lee  &  Brewing 
Company;   cost  $30,000. 

Muskogee,  Okia. — Midland  Valley  R.R. 
Co.  (C.  Kalghn,  Ch.  Engr.)  will  rebuild 
shops  recently  destroyed  by  fire. 

Seattle,  Wash.  —  American  Can  Co. 
(Henry  W.  Phelps,  Vice-President),  447 
W.  Fourteenth  Street,  New  York,  N.  Y., 
contemplates  erecting  branch  factory  here 
to  cost  about  $350,000. 

Antloch,  Cal.— The  Antloch  Paper  Mills 
will  improve  the  plant  at  a  cost  of  $30,000. 
D.   H.   Patterson,   Superintendent, 
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Grande,      Ariz.  —  See 


"Water 


PRICES     AND     LETTINGS. 
■^Indicates  award  of  contract. 

New  York,  N.  Y.— Homer  A.  Reid,  345 
Fifth  Avenue,  Is  Consulting  Engineer  for 
a  two-story  reinforced  concrete  garage 
being  erected  by  D.  L.  Dean  on  West  152d 
and  West  153d  Streets  west  of  Broadway. 

•Philadelphia,  Pa. — Contract  awarded 
Fleischman  Co.,  7  W.  Forty-fifth  Street, 
New  York,  N.  Y.,  for  erecting  a  four-story 
brick  terra  cotta  and  concrete  department 
store  for  Blauner  &  Co.,  833  Market 
Street.  Hoffman  Co..  Globe  Theater  Build- 
ing, Philadelphia,  Archts. 

♦Contract  awarded  Thomas  C.  Traftord, 
2335  N.  Fifteenth  Street,  for  erecting  a 
stone  church  and  Sunday-school  building 
for  Bishop  Foss,  Memorial  Methodist 
Church,  at  Logan,  a  suburb  of  Philadel- 
phia. Neft  &  Thames,  Archts.,  1213  Fil- 
bert Street,  Philadelphia. 

♦Contract  awarded  by  Mcllvaln  &  Com- 
pany to  Metzger  &  Fisher,  Denckla  Build- 
ing, for  erecting  12-story,  65  x  80  ft.,  fire- 
proof, reinforced-concrete  store  and  office 
building  at  Sixteenth  and  Sansom  Streets. 

■*-Baltlmore,  Md.  —  Contract  awarded 
Charles  L.  Stockhausen  Co.,  Inc..  Marine 
Bank  Building,  for  erecting  building  at 
Mount  Royal  Avenue  and  Cathedral  Street 
for  Lyric  Realty  Co.,  at  $28,000.  Wyatt  & 
Nolting.  Archts.,  1012  Keyser  Building. 

♦Maryland. — Contract  for  erecting  a 
four-story  hotel  at  Chesapeake  Haven  for 
Chesapeake  Hotel  Co.  awarded  E.  E.  &  A. 
L.  Flounders,  Media,  Pa. 

♦Toledo,    Ohio. — H.    J.    Spieker    &    Co.,  ♦Philadelphia,     Pa. — Contract    awarded 

409  Michigan  Street,  reported  contractors  S.   W.   Marks,  Cleveland,  Ohio,  for  erect- 

for  two-story  office   and  sales  building  to  ing    eight-story.    100    x    400    ft.,    steel    and 

be  erected  at  Canton  and  Shepard  Streets  concrete  addition  to  Baldwin  Locomotive 


Ray,  Ariz. — Reported  Hay  Hercules  Cop- 
per Co.  (C.  E.  Adams,  General  Manager, 
Ray,  Ariz.)  is  planning  a  large  crushing 
plant  here,  and  will  erect  a  concentrating 
plant  at  Kelvin,  six  miles  south  of  Ray. 

Welland,  Ont. — Canadian  Steel  Foun- 
dries, Ltd.,  Welland,  will  spend  $100,000 
in  Improving  plant. 

PRICES    AND     LETTINGS. 
♦/ndicotes  award  of  contract. 

♦New  York,  N.  Y. — Contract  awarded 
Turner  Construction  Company,  11  Broad- 
way, for  constructing  a  two-story  146  x 
55  ft.  reinforced  concrete  building;  also 
two  one-story  buildings,  for  the  John  E. 
Smith's  Sons  Company. 


Works     at      Eighteenth     and     Hamilton 
Streeu;    cost   about   $500,000. 

♦Contract  awarded  Herman  Volght, 
Twenty-eighth  and  Thompson  Streets, 
for  erecting  one-story,  brick,  105  x  110 
ft.  addition  to  plant  of  Mldvale  Ice  Manu- 
facturing Company;   cost   $30,000. 

♦South  Bethlehem,  Pa.  —  Contract 
awarded  Westlnghouse,  Church,  Kerr 
Company,  37  Wall  Street,  New  York,  for 
the  machine  shop  to  be  erected  here  for 
the  Bethlehem  Foundry  &  Machine 
Works,  plans  for  which  have  been  ap- 
proved by  the  State. 

♦Wilmington,  Del. — Contract  awarded 
Fred.  A.  Havens,  845  N.  Nineteenth 
Street,  Philadelphia,  Pa.,  for  erecting  for 
Harlan  &  Hollingsworth  Co.  a  steel  lum- 
ber storage  building  costing  $40,000  and  a 
steel  blacksmith  shop  costing  $30,000. 

♦La  Salle,  Ind.^-Contract  awarded 
Massillon  Bridge  &  Iron  Company,  Mas- 
sillon,  Ohio,  for  1025  tons  of  structural 
steel  for  plant  of  German-American  Ce- 
ment Company. 

♦Medford,  Ore. — Contract  awarded  Dyer 
Company,  2031  Euclid  Avenue,  Cleveland, 
Ohio,  for  a  sugar  factory  for  Oregon- 
Utah  Sugar  Company  (Alexander  Nlbley, 
Secretary),  to  be  erected  in  Rogue  River 
Valley,  near  Medford.  Cost,  about  $600,- 
000. 

♦Los  Angeles,  Cal. — Contract  awarded 
Leonardt  &  Peck,  721  H.  W.  Hellman 
Building,  for  erecting  the  plant  at  Santa 
Fe  Avenue  for  American  Can  Company, 
718  Los  Angeles  Investment  Building.  Cost 
not  including  structural  steel  $110,000. 


MISCELLANEOUS 


PROPOSED     WORK. 

Wall — Greenfield,  Mass. — At  the  town 
meeting  next  month  the  citizens  will  con- 
sider the  building  of  a  wall  from  the  top 
of  Turners  Falls  Road  over  Rock  Moun- 
tain to  the  suspension  bridge  across  Con- 
necticut River  at  foot  of  grade.  Two 
roads  are  under  consideration,  one  30  ft. 
wide  costing  $36,000  and  the  other  50  ft. 
wide  costing  $74,400.    Address  Town  Clerk. 

Rifle  Range — New  Haven,  Conn. — The 
Winchester  Repeating  Arms  Co.  will  build 
a  rifle  range  of  concrete  footing  and  brick 
walls,  168  X  178  ft.  deep,  at  a  cost  of 
$21,800. 

Municipal  Improvements — Pass  Chris- 
tian, Miss. — Citizens  voted  $96,000  munici- 
pal improvement  bonds. 

Snow  Sheds — Seattle,  Wash. — Reported 
Chicago,  Milwaukee  &  St.  Paul  Ry.  (C.  P. 
I-oweth,  Ch.  Engr.,  Chicago,  111.)  will  build 
3  miles  of  concrete  snow  sheds  during  the 
coming  summer  in  the  L^ke  Keechelus 
County,  east  of  the  summit  of  Snoqualmie 
Pass. 

Coal  Handling  Equipment— Astoria,  Ore. 
—Engineer  of  the  Port  of  Astoria  Com- 
mission has  been  authorized  to  purchase 
coal  handling  equipment  to  be  installed  at 
Pier  No.  2,  of  the  municipal  docks;  cost 
ibout  $40,000. 

BIDS     DESIRED. 

Street  Signs— New  York,  N.  Y. — Until 
March  2,  by  Marcus  M.  Marks,  Pres.  bor- 
ough of  Manhattan,  for  furnishing,  deliv- 
ering and  erecting  steel  street  signs; 
security  $40,000. 

Gravel  Hauling— Ocean  City,  N.  J. — By 
Sutton  &  Corson  Co.,  739  Asbury  Avenue, 
Ocean  City,  to  sublet  approximately  20,000 
cu.  yd.  of  gravel  haul  an  average  distance 
of  3^4  miles,  advertised  In  Engineering 
Record. 

Asphalt,  Brick,  Etc.— Pittsburgh,  Pa.— 
Until  March  9,  by  City  Controller,  for  as- 
phalt, brick,  cast-iron  water  pipe,  cement, 
sewer  pipe  and  castings,  etc.,  for  Depart- 
ment of  Supplies.  F,  P.  Bboth,  Director 
Department  Supplies. 

Steel  Cells,  Etc. — Cincinnati,  Ohio. — 
Until  March  1*,  by  New  Court  County 
Building  Commission  (Geo.  O.  Decke- 
bach.  Secy.),  for  furnishing  material  and 
installing  steel  cells  and  jail  equipment 
for  new   court   house  and  county  Jail. 

Cincinnati,  Ohio.- See  "Public  Build- 
ings." 

Road  Oil — Cleveland,  O. — Reported  de- 
sired until  March  2,  by  Commissioner  Pur- 
chase and  Supplies  for  road  oil  for  Di- 
vision of  Parks. 

Fire  Escapes — Indianapolis,  Ind. — Until 
Feb.  29,  by  School  Commissioners,  for  fire 
escapes,  stone,  etc.,  for  schools  Nos.  4, 
6,  7,  18,  36  and  46.  J.  E.  Cleland.  Bus. 
Mgr. 

Crushed  Stone,  Etc. — Saginaw,  Mich. — 
Reported  desired  until  Feb.  29.  bv  John 
W.  Ederer.  County  Road  Commissioner, 
for  supplying  crushed  stone  gravel,  ce- 
ment, etc.,  for  year  1916. 

Road  Oil,  .Etc.— New  Ulm,  Minn.— Until 
March  7  by  William  Backer,  City  Clk., 
for  furnishing  f.o.b.  cars  New  Ulm  20,000 
gal.  asphalt  road  oil.  Also  same  time  and 
place  separate  bids  for  furnishing  fob 
cars  New  Ulm  one  road  oiler  with  pressure 
distributer,  capacity  500  and  600  gal  Sep- 
arate prices  desired  on  the  500  and  600 
gal.  distributer,  as  only  one  will  be  pur- 
chased.    F.  D.  Minium,  City  Engr 
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Railroad  Supplies— Seattle,  Wash.— Un- 
til March  6,  by  Alaskan  Engineering  Com- 
mission (C.  K.  Dole.  I^rchasing  Agent, 
Seattle),  for  furnishing  H,850  gros  ston 
open-hearth  steel  rail.  50,000  pairs  24  in. 
angle  splice  bars.  220,000  nut  locks,  etc. 

Road  Oil — Fresno,  Cal. — Vntil  March  6 
by  Board  of  Supervisors  for  approximately 
100,000  bbL  road  oil. 

Hoists  and  Spiral  Chutes — Los  Angeles, 
Cal.— Until  March  1,  by  Board  Harbor 
Commission  (C  H.  Matson,  Secy.),  for 
hoists  and  spiral  chutes  for  five-story 
harbor  warehouses. 

Stone — Montreal,  Que. — Until  March  1, 
by  Montreal  Quarry  &  Constr.  Co.,  for 
extracting  stone  at  Caughnawaga  (rubble 
stone)  machinery  and  accessories  supplied 
by  the  company;  about  1000  tons  may  be 
extracted   daily. 

Railroad  Supplies— St.  Ellas,  Alaska. — 
Reported  desired  until  March  10,  by 
Lighthouse  Inspector.  Dist.  No.  16, 
Ketchikan,  for  constructing  lighthouse  at 
St.  Elias,  to  include  pipe  railings,  a  one- 
ton   portable   swing   derrick,    etc. 

PRICES     AND  •  LETTINGS. 
itindieates  aioartS  of  contract. 

-^Structural  Steel— New  York,  N.  Y.— 
Contract  awarded  American  Bridge  Com- 
pany. 80  Church  Street,  by  Degnon  Con- 
tracting Company,  30  East  Forty-second 
Street,  successful  contractors  for  the 
Sect.  2A  of  Route  12,  of  the  Fourth  Ave- 
nue Subwav,  Brooklyn,  for  SOO  tons  of 
steel   needed   in   the    contract. 

-A^Srand  Stand  and  Bleachers— St.  Paul, 
Minn.— Contract  for  constructing  grand 
stand  and  bleachers  at  Lexington  Park 
for  the  St.  Paul  Baseball  Club  awarded 
J  W.  Baumeister,  St.  Paul;  cost  about 
^70,000. 

Cement— Ventura,  Cal.— Lowest  bid  sub- 
mitted to  County  Supervisors  for  furnish- 
ing 15,000  tons  of  cement  was  from  Call- 
fCHTiia  Portland  Cement  Co..  American 
National  Bank  Building,  Los  Angeles,  at 
»1  73  per  bbl.  Riverside  Portland  Cement 
Co.,  Kerchofr  Building,  Los  Angeles,  bid 
$1.7"  per  bbl.  Los  Angeles  Stone  Co.. 
Baker-Dctweller  Building.  Los  Angeles, 
bid  on  100,000  tons  of  gravel  f.o.b.  cars  at 
34  cts.  per  ton  and  on  50,000  tons  of  eajid 
at  12  cts.  per  ton. 


Proposals 

For    Proposals   Advertised,   See   Pages 
40a,  41,  42  and  43, 

WATERWORKS. 


See  Bng. 
Record. 

Improv..  Macon,  Ga Feb.  19 

Adv.  Feb.  19. 
Reservoirs,   Etc.,   Athens, 

Ohio Feb.  26 

Pipe,  Columbus,  Ohio Feb.  26 

Water     Works,      Colvllle, 

Wash Feb.  12 

Water     Works,      Bayard, 

Neb Feb.  12 

Water     Works,      EWerett, 

Wash Feb.  12 

Pump     Station,     Ottawa, 

Ont Feb.  19 

Adv.  Feb.  19,  26. 
Addition,  Malvern,  Ark . .  Feb.  26 
Steel    Tower.     Etc.,    Col- 

lingwood,   Ont Feb.  26 

Reservoir,       Washington, 

D.   C Feb.     5 

Adv.  Feb.  6.  „•      „„ 

Pipe,    Arcadia,    Cal Feb.  26 

Well,  New  Bern,  N.  C...  Feb.  12 

Adv.   Feb.   12.  „  ^      „ 

C.-I.  Pipe,  Albany,  N.  T.  Feb.  19 
AddiUon.  Kiowa,  Kan...  Feb.  26 
Deep     Well.      New     Ulm, 

Minn Feb.  26 

Pumping     Station,      Fort 

Bliss,   Tex Feb.  12 

Adv.  Feb.  12  to  26. 
Tunnel.   Milwaukee,   Wis.  Feb.  1» 

Adv.  Feb.  19,  26. 
Reservoir,  Durham,  N.  C.  Feb.  26 

Adv.  Feb.  26. 

Pimups,   Malta,    Mont Feb.  26 

Waterworks,  Jones,  Okla.  Feb.  26 
Mains,      Etc.,      Shaker 

Heights     (P.     O.     Cleve- 
land), Ohio Feb.  26 

Mains,  etc.,  Crofton,  Neb.  Feb.  U 
WeU,    Falrbury,    111 Feb.  26 

Adv.  Feb.  26. 
Water    Works,    Poison, 

Mont Feb.  26 

Adv.  Feb.  26. 
Add.  to  Pump  Sta.,  New 

Orleans,    La Feb.     5 

Centrifugal  Pump.  Mach., 

Lancaster,    Pa Feb.  26 

Adv.  Feb.  26. 
Water   Works,    Wilson, 

N.  C Feb.  26 

Adv.  Feb.  26. 
Water  Works,  South  Bos- 
ton, Va Feb.  26 

Adv.  Feb.  26. 

Mains.    Cullman,    Ala Jan.  IK 

Pipe    Line,    Trinity,    Tex.  Feb.     6 

Adv.  Feb.  6. 


Bids 
Close 

Feb. 

28. 

Feb. 

29. 

Feb. 
Mar. 

29. 
1. 

Mar. 

1. 

Mar. 

1. 

Mar. 

1. 

Mar. 
Har. 

1. 
1. 

Mar. 

2. 

Mar. 
Mar. 

2. 
6. 

Mar. 
Mar. 
Mar. 

6. 
7. 
7. 

Mar. 

8. 

Mar. 

8. 

J£ar. 

8. 

Mar. 
Mar. 
Mar. 

8. 
10. 
13. 

Mar. 
Mar. 

14. 

16. 

Mar. 

20. 

Har. 

22. 

Mar. 

22. 

Mar. 

27. 

Mar. 

30. 

Apr. 

1. 

Bids  See  Eng. 

Close.  Record. 

SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Feb.  28.  Montclair,    N.    J Feb.  12 

Adv.  Feb.  12. 

Feb.  28.  Randolph,    Wis Feb.  19 

Feb.  29.  KendallvlUe,    Ind Feb.     S 

Adv.  Feb.  B. 

Feb.  29.  Kansas  City,  Mo...-. Feb.  26 

Feb.  29.  Strawberry  Point,  Iowa. .  Feb.  26 

Feb.  29.  Ida.    Kan Feb.  26 

Mar.    1.  Chrisman,  111 Feb.  19 

Mar.    1.  Boston,    Mass Feb.  26 

Mar.    2.  North  Bergen,  N.  J Feb.  26 

Mar.    2.  Cleveland,    Ohio    Feb.  26 

Mar.    3.  Chardon.  Ohio Feb.  26 

Mar.    6.  Polsom,    Mont Feb.     B 

Adv.  Feb.  5. 
Mar.    6.  Savannah,  Ga Feb.  12 

Adv.  Feb.  12,  19. 

Mar.    7.  Billings,    Mont Feb.  12 

Mar.     7.  Tonkawa,   Okla,    Feb.  19 

Mar.    7.  Crawfordsville,   Ind Feb.  26 

Mar.    7.  Martinsville,   Ind Feb.  26 

.Mar.    8.  Bad  Axe,  Mich Feb.-26 

Mar.    9.  Fort  Wayne,  Ind Feb.  19 

Mar.    9.  La   Crosse,    Wis Feb.  26 

Mar.  IV.  Newark,    N.    J Jan.  22 

Adv.  Jan.  22,  Feb.  5,  19. 
Apr.    1.  Sheboygan  Falls,  Wis.  . . .  Feb.  19 
Apr.    4.  Billings,  Mont Feb.  19 

BRIDGES. 

Feb.  29.  Dayton,  Ohio Feb.  12 

Mar.    1.  Columbus,  Ind Feb.  19 

Mar.    1.  Paterson,  N.  J Feb.  19 

Mar.    1.  Nebraska Feb.  19 

.Mar.    1.  Mount  Holly.  N.  J Feb.  26 

Mar.    1.  Burlington,  N.  J Feb.  26 

Mar.    2.  Illinois  Feb.  12 

Mar.    2.  Wahpeton,   N.   D Feb.  19 

Mar.    2.  Nevada,  Iowa Feb.  IJ 

Mar.    2.  Hastings,   Neb Feb.  26 

Mar.    2.  Mobile,   Ala Feb.  26 

Mar.    3.  Seattle.   Wash Feb.     5 

Mar.    3.  Sisseton,   S.  D Feb.  26 

Mar.    4.  Berkeley  Springs,  W.  Va.  Feb.     E 

Mar.    6.  Tucson,    Ariz Feb.     5 

Mar.    6.  Kansas  City,  Kan Feb.  19 

Adv.  Feb.  19,  26. 

Mar.    6.  Fort  Dodge,  Iowa Feb.  15 

Mar.    6.  Newport,  Wash Feb.  19 

Mar.    6.  Fairfax.  Mo Feb.  26 

Mar.    6.  Santa   Barbara,    Cal Feb.  26 

Mar.    7.  Columbus,   Ohio    Feb.  12 

Mar.    7.  West  Palm  Beach,  Fla...  Feb.  19 

Mar.    7.  Georgetown,  Del Feb.  19 

Mar.    7.  Bralnerd,  Minn Feb.  19 

Mar.    7.  Grand  Forks,  N.  D Feb.  19 

Mar.    7.  Casper.    Wyo Feb.  19 

Mar.    7.  Fort    Scott,    Kan Feb.  26 

Mar.    7.  Indiana    Feb.  26 

Mar.    8.  Indiana Feb.  19 

Mar.    8.  Nelson,   Neb Feb.  19 

Mar.    8.  Arcadia,  Fla Feb.  26 

Mar.    9.  La  Salle,   111 Feb.  12 

Adv.  Feb.  12. 
Mar.    9.  Falrbury,   Neb Feb.  12 

Adv.  Feb.  12,  19. 

Mar.    9.  Red  Oak,  Iowa Feb.  19 

Mar.  10.  Nebraska Feb.  19 

Mar.  10.  Wayne,    W.    Va Feb.  26 

Mar.  11.  Hamilton,  Ohio Feb.  19 

Mar.  15.  Dayton,  Ohio   Feb.  19 

Adv.  Feb.  19,  26. 

Mar.  17.  Wayne,  Neb Feb.  19 

Apr.  29.  Johnson    Creek,   Wis Feb.  26 

PAVING  AND  ROADS. 

Feb.  29.  Petersburg,    Va Feb.  19 

Feb.  29.  Virginia    Feb.  26 

Feb.  29.  Topeka,  Kan Feb.  26 

Feb.  29.  Davenport,    Iowa    Feb.  26 

Mar.    1.  Fort  Madison,  Iowa Feb.     5 

Mar.    1.  Parkersburg,   W.    Va Feb.  12 

Mar.    1.  Globe,    Ariz Feb.  12 

.Mar.    1.  Ravenna,    Ohio    Feb.  12 

.Mar.    1.  Sidney,   Ind Feb.  12 

Mar.    1.  Maryland     Feb.  19 

Adv.    Feb.    19. 

Mar.    1.  Columbus,     Ind Feb.  19 

Mar.    1.  Appleton,  Wis Feb.  19 

Mar.    1.  Marietta,   Ohio    Feb.  26 

Mar.    1.  Fargo,  N.  D Feb.  26 

Mar.    1.  Portage,  Wis Feb.  26 

Mar.    1.  Long  Island   City,   N.   Y..  Feb.  26 

.Mar.    1.  Paterson,    N.   J Feb.  26 

.Mar.     I.Cleveland.    Ohio    Feb.  26 

Mar.    2.  Hlbblng,  Minn Feb.     5 

Mar.    2.  Montreal   Que Feb.  12 

Mar.    2.  Flemington,  N.  J Feb.  19 

Adv.  Feb.  19,  26. 

Mar.    2.  Indiana Feb.  19 

Mar.    2.  Carroll.  Iowa Feb.  19 

Mar.    2.  New  York,  N.  Y Feb.  26 

Mar.    2.  Jersey  City,  N.  J Feb.  26 

Mar.    3.  EH  Monte,  Cal Feb.  26 

Mar.    3.  Louisville,    Ky Feb.  26 

Mar.    3.  Duluth.    Minn Feb.  20 

Mar.    6.  Huntsvllle,    Ala Jan.  29 

Mar.    6.  Portland,   Ind Jan.  29 

Mar.    6.  Atchison,   Kan Feb.  1 2 

Mar.    6.  Maysville,    Ky Feb.  19 

Adv.  Feb.  19. 

Mar.    6.  Camden,    N.    J Feb.  19 

Mar.    6.  Los    Angeles,    Cal Feb.  19 

Mar.    6.  Indiana Feb.  19 

Mar.    6.  Lynchburg,   Va Feb.  19 

Adv.  Feb.  19,  26. 

Mar.    6.  Canton,    Miss Feb.  19 

Mar.    6.  Caruthersville,  Mo Feb.  26 

Adv.  Feb.  26. 

Mar.    6.  Flora,    Miss Feb.  26 

Mar.    6.  Madison,    Ind Feb.  26 

Mar.    6.  Bakersfield,  Cal Feb.  26 

.Mar.    6.  Newark,    Ohio Feb.  26 

Mar.    7.  Davenport.    Wash Jan.  22 

Mar.    7.  Richland   Center,   Wis Feb.  12 

Adv.  Feb.  12,  19. 

Mar.    7.  Indiana Feb.  19 

Mar.    7.  Goshen,    Ind Feb.  1 9 

Mar.    7.  Arcadia.  Fla Feb.  26 

Mar.    7.  Oakland,  Iowa Feb.  26 

Mar.    7.  St.    Louis,    Mo Feb.  26 

Mar.    7.  Sunbury,    Pa Feb.  26 

Mar.    7.  St.    Cloud,  Minn Feb.  26 


See  Eng. 

Record. 

Chicago  Junction,  Ohio...  Feb.  19 

Indiana    Feb.     5 

Indiana Feb.  19 

Sullivan,    111 Feb.  26 

Johnson    Creek,   Wis Feb.  26 

Atlantic  City,   N.  J Feb.  26 

Burlington,  N.  C Feb.  26 

Indiana    Feb.  26 

Indiana Feb.  19 

Seattle,  Wash Feb.  26 

Appleton,   Wis Feb.  12 

Indiana Feb.  19 

Ontario,    Cal Feb.  26 

Danville,  111 Feb.  12 

Adv.  Feb.  12  to  26. 

Mar.  14.  Indiana   Feb.  26 

Mar.  16.  Danville,    111 Feb.  12 

Adv.  Feb.  12  to  26. 

Mar.  15.  Chicago.   Ill Feb.  26 

Adv.  Feb.  26. 

Mar.  16.  Danville,    111 Feb,  12 

Adv.  Feb.   12  to  26. 

Watertown,    N.    Y Feb.  12 

Indiana Feb.  26 

Bolivar,    Mo Feb.  12 

De    Land,    Fla Feb.  19 

Morgantown,   W.    Va Feb.  26 

Charelston,  W.  Va Feb.  19 

Binghamton,  N.  Y Feb.  12 

.4dv.   Feb.  12,   19. 

HYDRAULIC   CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Feb.  28.  Lock    Gates,     New    Glas- 
gow,  N.   S Feb.  12 

Feb.  29.  State    Canal    Work,    Al- 
bany, N.  Y Feb.     5 

Feb.  29.  Dredging,    New    York, 

N.  Y Feb.     5 

Adv.  Feb.  5  to  26. 

Feb.  29.  Ditch.    Jackson.    Minn Feb.  12 

Feb.  29.  Levee,  New  Orleans,  La.. Feb.  19 

Feb.  29.  Ditches,  Algona,   Iowa...  Feb.  26 

Mar.    1.  Ditch,  Bucyrus,  Ohio  Feb.  19 

Mar.    1.  Dredging,       New      York, 

N.  Y Feb.  26 

Mar.    3.  Drainage,        Brownsville, 

Tenn Feb.  26 

Mar.    3.  Retaining  Wall,  WiUiams- 

town,   Mass Feb.  26 

Mar.    4.  Drainage,  Hahnaman,  111.  Feb.  19 

Mar.    6.  Drainage,    Largo,    Fla Feb.  12 

Adv.  Feb.   12  to  26. 

Mar.    6.  Dredging.  Hartford,  Conn.  Feb.     5 
Adv.  Feb.  5  to  26. 

Mar.    6.  Dredging,    Boston,   Mass.  Feb.  26 
Adv.  Feb.  26. 

Mar.    6.  Reclamation    Flats,    Bos- 
ton, Mass Feb.  26 

Adv.  Feb.  26, 

Mar.    7.  Dredging,     New    York, 

N.    Y Feb.  12 

Adv.  Feb.  12  to  26. 

Mar.    7.  Riprap,         Tompklnsvllle, 

N.  Y Feb.  19 

Mar.    7.  State    Canal    Work,     Al- 
bany, N.  Y Feb.  26 

Mar.    7.  Dams,    Etc.,    B  a  r  s  t  o  w, 

Tex Feb.  26 

Mar.    8.  Ditch,       Redwood      Falls, 

Minn Feb.  19 

Mar.    9.  Ditch,  Moorehead.  Minn..  Jan.  22 

Mar.    9.  Ditches,      Alexandria, 

Minn Feb.  26 

Mar.  10.  Breakwater,  Racine,  Wis.  Feb.  12 
Adv.  Feb.  12  to  26. 

Mar.  10.  Irrigation,    Fort   Laramie, 

Wyo Feb.  12 

(2  Props.)    Adv.  Feb.  U, 

Mar.  11.  Ditches,     Blue     Earth, 

Minn Feb.  26 

Mar.  13.  Levee,  Vincennes,  Ind.    . .  Feb.  19 

Mar.  14.  Dike,  Jefferson  City,  Mo.  Feb.  19 
Adv.  Feb.  19,  26. 

Mar.  14.  State    Canal    Work,    Al- 
bany, N.  Y Feb.  19 

Adv.  Feb.  19,  26. 

Mar.  14.  Drainage     Ditches,    Don- 

Mar.l5.  Breakwater,    Newport, 

R.    I Feb.  19 

niphan,  Mo Feb.  26 

Mar.  16.  Irrigation,    Malta,    Mont. .  Feb.  26 

Mar.  15.  Dredging,   Seattle,   Wash.  Feb.  26 

Mar.  16.  Dredging,  Etc.,  New  Bed- 
ford. Mass Feb.  19 

Mar.  23.  Irrigation,      St.      Ignatius, 

Mont Feb.  26 

Adv.  Feb.  26. 

Mar.  23.  Revetment.    Kansas   City, 

Mo Feb.  26 

Adv.  Feb.  26. 

Mar.  24.  Breakwater,        Conneaut, 

Ohio Feb.  26 

Adv.  Feb.  26. 

Mar.  24.  Dredging,  Detroit,  Mich.  .Feb.  26 
Adv.  Feb.  26. 

Mar.  28.  Drain,     North     Branch, 

Mich Feb.  26 


PUBLIC  BUILDINGS  AND 
SCHOOLS. 

Feb.  28.  Baldwin,  L.  I.,  N.  Y Feb.  12 

Adv.  Feb.  12. 

Feb.  29.  Guide    Rock,    Neb Jan.  21 

Feb.  29.  Miami,   Okla , Jan.  29 

Feb.  29.  Martlnsburg,    W.    Vk Feb.     5 

Feb.  29.  Ashby,   Minn Feb.  19 

Feb.  29.  Madison.    Wis Feii.  26 

Feb.  29.  CarthaKe.   S.   D Feb.  26 

Mar.    1.  Industrial,  W.  Va Feb.     6 

Mar.    1.  Normal,  III Feb.     5 

Mar.     1.  Oshkosh,  Wis Feb.     5 

Mar.    1.  Bridgeport,   Neb Feb.  12 

Mar.    1.  Lakeview,    Mich Feb.  19 

Mar.    1.  Amsterdam,   N.   Y Feb.  19 

Mar.    1.  Seattle,    Wash Feb.  19 

Mar.    1.  Hinsdale,  111 Feb.  26 

Mar.    1.  Salina,    Kan Feb.  26 

.Mar.     1.  Charleston,   W.    Va Feb.  26 

Mar.    1.  Slatlngton,   Pa Feb.  26 

Mar.    2.  Rockford,    111 Feb.  12 

Mar.    2.  Vincennes.    Ind Feb.  19 

Mar.    3.  Kings  Park,  N.  Y Feb.  26 

Mar,    3.  Los  Angeles,  Cal Feb.  26 


Bids 
Close. 
Mar.  3. 
Mar.  4. 
Mar.  4. 
Mar.  6. 
Mar.  6. 
Mar.  6. 
Mar.  7. 
Mar.  7. 
Mar.  7. 
Mar.  7. 
Mar.  7. 
Mar.  7. 
Mar.  7. 
Mar.  8. 
Mar.  8. 
Mar.  9. 
Mar.  10. 
Mar.  10. 
Mar.  10. 
Mar.  13. 
Mar.  13. 
Mar.  13. 
Mar.  13. 
Mar.  13. 
Mar.  13. 
Mar.  14. 
Mar.  15. 
Mar.  15. 

Mar.  15. 
Mar.  16. 
.Mar.  16. 
Mar.  17. 
Mar.  17. 
Mar.  18. 

Mar.  20. 
Mar.  22. 
Mar.  22. 
Mar.  23. 
Mar.  24. 
Mar.  25. 
Mar.  27. 
Apr.  24. 
Mar.  29. 


See  Eng. 
Record. 

El    Centro,    Cal Feb.  26 

Palmyra,  Ohio  Feb.  12 

Sealjreeze,  Fla Feb.  la 

Lake    Helen,    Fla Jan.  2( 

Huntington,   Ind Feb.  26 

Houston,    Tex Feb.  26 

Harrisburg,    Pa Jan.  U 

Bethlehem,  Pa Feb.    i 

Alameda,   Cal Feb.  19 

West  Richfield,  Ohio.    . . ,  Feb.  1» 

Lincoln,   111 Feb.  U 

Breckenridge,   Minn Feb.  26 

Ottosen,  Iowa Feb.  26 

Lubbock,  Tex Feb.  IJ 

Chilton,    Wis Feb.  26 

Edison,  Ohio   Feb.  26 

Kalispell,   Mont Feb.     i 

Dollivar.    Iowa Feb.  19 

Hays,   Kan Feb.  26 

Oklahoma  City,  Okla.    . . .  Feb.     i 

Lafayette,  Ga Feb.  U 

Hazelton,   Pa Feb.  19 

St.   Paul,   Minn Feb.  26 

North  Platte,    Neb Feb.  26 

Minneapolis,  Minn Feb.  26 

Antigo,   Wis Feb.     6 

Gilbert,    Minn Feb.  II 

Ft.   Bliss,   Tex Feb,  II 

Adv.  Feb.  19,  26. 

Mingo,  Ohio   Feb.  26 

New    Smyrna,    Fla Feb.  1* 

Wallum    Lake,    R.    I Feb.  26 

Charles  City,   Iowa Feb.  12 

Salem,  Ohio  Feb.  26 

Ft.  Terry,  N.  Y Feb.  1» 

Adv.  Feb.  19,  26. 

Austin.    Minn .Tan.  21 

Mattoon,    111 Feb.  It 

Aberdeen,    Wash Feb.  19 

Wilmington,    N.  C  Feb.  19 

Taylorvllle,   111 Feb.  IS 

Seattle,    Wash Feb.  1» 

Pueblo,  Colo Feb.  26 

Delphi,    Ind Feb.  26 

Aberdeen,  Wash Feb,  19 


PRIVATE  BUILDINGS. 

Mar.    1.  Erie.    Pa Feb.  12 

Mar.    1.  Indianapolis,    Ind Jan.  29 

Mar.    1.  St.    Louis,    Mo Feb.  26 

Mar.    1.  Westfield,  N.  J Feb.  26 

Mar.    2.  Ga.stonia,     N.     C Feb.  26 

Mar.    8.  Des   Moines,   Iowa Feb.  26 

Mar.  14.  Montreal,  Que Feb.  26 

Mar.  15.  Marcellus,  N.  Y Feb.  19 

Apr.     1.  Cleveland.    Ohio    Jan.     8 

Apr.     1.  Minneapolis,   Minn Feb.  19 


NEW  INDUSTRIAL  PLAVTS. 

Apr.  15.  Manila,    P.    I Jan..     2 

MISCELLANEOUS. 

Feb.  28.  Counters,    Gates,    Etc., 

Boston,   Mass Jan.  29 

Adv.  Jan.  29,  Feb.  5, 

Feb.  29.  Maneuver  Boats,    Wheel- 
ing, W.  Va Feb    t 

Adv.  Feb.  5  to  26. 

Feb.  29.  Elevator,        Martlnsburg, 

W.    Va Feb.     6' 

Feb.  29.  Fire       Escapes,      Indian- 
apolis, Ind Feb.  26 

Feb.  29.  Crushed   stone,  etc.,   Sag- 
inaw,   Mich Feb.  26 

Mar.    1.  Tower,    Honolulu,    T.    H..  Jan.  2t 

Mar.    1.  Cement,     Etc.,    Hamilton, 

Ont Feb,  II 

Mar.    1.  Hauling   Chips   and   Road 

Oil.    Maryland    Feb.  1» 

(2  Props.)  Adv.  Feb.  19,  26. 

Mar.    1.  Broken    Stone,    Montreal, 

Que Feb.  26 

Mar.    1.  Hoist,   Etc.,  Los  Angeles, 

Cal Feb.  26 

Mar.    2.  Electric  Railway,  Boston, 

Mass Feb.12 

Arlv.  Feb.  12  to  26. 

Mar.    2,  Street   Signs,    New  York, 

N.  Y Feb.  26 

Mar.    2.  Road  Oil,  Cleveland,  Ohio.  Feb.  26 

Mar.    3.  Pipe,   Etc.,   Panama Feb.  19 

Mar.    4.  Projectile    Hoists,    Wash- 
ington.   D.    C Feb.  12 

Adv.  Feb.  12  to  26. 

Mar.    6.  El.    Ry.    Franchise,    Mar- 
tinez. Cal Feb.  19 

Mar.    6.  Electric       Railway,       San 

Diego,  Cal Feb.  19 

Mar.    6.  Sulphate       of       Alumina, 

Washington,    D.    C Feb.  19 

Adv.   Feb.   19.  26. 

Mar.    6.  Railroad  Supplies,  Seattle, 

Wash Feb.  26 

Mar.    6.  Road  Oil,  Fresno.  Cal Feb.  26 

Mar.    7.  Road  Oil  and  Oiler,   New 

Ulm,  Minn Feb,  26 

Mar.    8.  Road      Oil,      Indianapolis, 

Ind Feb.  1» 

Mar.    9.  Elevator,  Albany,   N.   Y..  Feb.  II 
AAv.  Feb.  19.  26. 

Mar.    9.  El.  Rys.,  New  York,  N.  Y.  Feb.  26 

Mar.    9.  Cement,  Etc.,  Pittsburgh, 

Pa Feb.  26 

Mar.  10.  Railroad       Supplies,       St. 

Elias,    Alaska    Feb.  26 

Mar.  13.  Hoistways,    Etc.,    Cincin- 
nati,  Ohio    Feb.  19 

Mar.  13.  Elevator,      Etc.,      Omaha, 

Neb Feb,  H 

Mar.  14.  Cells,      Etc.,      Cincinnati, 

Ohio  Feb.  26 

Mar.  14.  El.  Rys.,  Toronto,  Ont. . .  Feb.  26 

Mar.  22.  Garbage     Disposal,     Lin- 
coln.   Neb Feb.  26 

Adv.  Feb.  26. 

Ape.     1,  Memorial,  Port  MoHenry, 

IP     f)     Bnltlmorfi.    Md.1.  NeT.  It 

Funding  Bonds,   Lufkins, 

Tex Feb.  26 

Adv.  Feb.  26. 

Hauling  Gravel,  Ocean 

City.   N.   J Feb.  26 

Adv.  Feb.  26. 


CONTRACTING  NEWS 


Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


BOTH  exports  and  imports  for  the  first  seven 
months  of  the  current  fiscal  year  have 
broken  all  previous  records,  exports  reach- 
ing $2,181,000,000  and  imports  $1,097,000,000. 
The  balance  in  our  favor  on  this  showing  is 
about  21/2  times  the  favorable  balance  of  trade 
for  any  like  period  in  the  past  five  years.  Do- 
mestic commerce  is  keeping  up  the  improvement 
shown  in  the  last  few  months,  as  is  indicated  by 
large  bank  clearings  and  heavy  freight  move- 
ments. The  increased  traffic  on  the  railroads  is 
largely  responsible  for  the  purchase  to  Feb.  27 
■of  600  locomotives — a  third  as  many  as  were 
bought  during  the  entire  year  of  1915. 

While  the  rising  prices  of  structural  steel 
may  have  caused  the  postponement  of  some  con- 
struction, there  is,  on  the  other  hand,  according 
to  The  Iron  Age,  a  marked  eagerness  to  get 
building  work  under  way  before  present  options 
■expire  in  anticipation  of  still  greater  difficulty  in 
securing  steel  after  April  1.  At  least  6000  tons 
of  building  work  has  been  brought  out  in  the  last 
few  days  by  this  consideration  in  the  New  York 
territory  alone.  This  expectation  is  based  on 
good  grounds,  as  75,000  tons  of  rails  have  been 
sold  already  for  1917  delivery,  and  considerable 
ship-building  material  for  the  second  quarter  of 
1917  has  been  contracted  for  at  an  advance  of 
^2  a  ton  over  the  market  price.  It  is  evident  that 
steel,  at  least,  will  go  up  before  it  goes  down,  and 
the  great  strength  of  the  steel  market  argues 
well    for    continued    expansion    in    other    lines. 

Structural  material  has  advanced  to  a  minimum 
■of  $2.25  per  100  lb.,  Pittsburgh,  and  $2.95  ware- 
house delivery.  Plates  are  very  strong  at  $3.15 
on  the  same  basis,  and  $3.50  warehouse  delivery. 
Quantities  of  both  products  are  being  bought 
from  warehouses  at  the  advance  figures  because 
mills  are  sold  up. 

Quotations  on  steel  bars  are  entirely  nominal 
at  $2.25  Pittsburgh,  and  in  consequence  iron  bars 
for  reinforcing  have  advanced  to  $2.40.  No.  28 
black  sheets  and  No.  28  Bessemer  galvanized 
sheets  are  unchanged,  but  very  stiff,  ai  .|2.60  and 
$4.75  respectively  per  100  lb.,  Pittsburgh.  No.  28 
galvanized  open-hearth  sheets  have  already  ad- 
vanced to  $4.85,  Pittsburgh. 

Cast-iron  pipe,  6-in.,  Class  B  and  heavier,  ad- 
vanced again  to  $29.50  per  ton,  tidewater.  Lap- 
welded  black  pipe,  2%  to  6-in.,  is  $54  per  ton,  car- 
load lots,  Pittsburgh,  for  steel  and  $72  for  iron 
pipe,  while  galvanized  is  $87  for  steel  and  $110 
for  iron,  the  advances  being  $4  to  $6  per  ton. 

Lead  is  firm  after  continued  advances,  having 
reached  $6.37%  per  100  lb.,  New  York,  and  $6.30, 
East  St.  Louis,  for  25-ton  lots. 

Portland  cement  is  still  quoted  on  a  basis  of 
$1.05  per  bbl.  mill  base,  Lehigh  district,  to  deal- 
■ers  without  sacks.  The  labor  situation,  however, 
promises  to  be  acute.  With  a  shortage  already 
beginning  to  be  felt,  it  is  doubtful  that  the  mills 
can  keep  up  with  the  spring  demand,  and  prices 
are  expected  to  advance  soon. 

Wholesale  prices.  New  York,  on  building  mate- 
rials are  now:  Hudson  common  brick,  $8.50  per 
thousand;  crushed  trap  rock  $1.10  per  cu.  yd.  for 
1%-in.  and  $1.00  for  %-in.,  gravel,  IVo-in.,  85 
<:ents,  %-in.,  80  cents,  and  gravel  passing  subway 
specifications  95  cents.  Cow  bay  sand  is  40  cents 
per  cu.  yd. 

The  Eastern  and  Southern  lumber  mills,  which 
were  gaining  on  their  order  files  in  January,  are 
now  falling  behind  steadily.  Unfilled  orders  at 
156  of  these  mills  amount  to  nearly  20,000  cars. 
On  the  Pacific  coast,  at  80  mills,  orders  for  the  sec- 
ond full  week  of  February  exceeded  the  cut  which 


was  in  turn  exceeded  10%  per  cent  by  shipments. 
The  severe  weather  has  resulted  in  this  section 
in  taking  out  of  the  available  supply  at  least 
425,000,000  ft.  which  would  normally  have  been 
cut  at  this  season.  This  is  almost  10  per  cent 
of  the  annual  normal  output.  The  high  price  of 
steel  is  said  already  to  be  resulting  in  greater  use 
of  lumber.  While  no  great  advances  are  to  be  ex- 
pected till  demand  grows  with  the  opening  of 
spring,  the  technical  position  of  the  lumber  mills 
is  growing  in  strength  with  every  week.  New 
York  wholesale  lumber  prices  per  1000  ft.  have 
been  recently,  for  yellow  pine,  8  to  12-in.,  $21@ 
$25.50;  14  to  16-in.,  $28@$32;  for  hemlock,  mixed 
cargoes,  $20 ;  and  for  9-in.  spruce,  16  ft.  long,  $28. 

Buildings 

The  lowest  bid  received  at  Springfield,  Mass., 
for  construction  additions  to  a  school  was  $129,000. 
The  general  contract  for  the  new  American  Ex- 
press Company  building  in  New  York  City,  which 
requires  4000  tons  of  steel,  has  been  placed.  A 
contract  for  constructing  a  $100,000  bank  build- 
ing has  been  awarded  at  Binghamton,  N.  Y.  The 
construction  of  a  reinforced-concrete  hospital 
building  has  been  contracted  for  at  Philadelphia. 
Two  warehouses  contracted  for  at  Minneapolis  will 
cost  $150,000.  The  lowest  bid  received  for  con- 
structing the  public  auditorium  at  Portland,  Ore., 
Feb.  18,  was  $317,000.  Bids  will  be  opened  next 
week  for  constructing  an  armory  at  Yonkers,  N.  Y. 

Plans  have  been  filed  in  New  York  City  for  a 
$200,000  factory  and  for  a  $260,000  apartment 
house.  Plans  are  being  prepared  in  Brooklyn,  N. 
Y.,  for  a  $250,000  theater.  Philadelphia  architects 
are  working  on  the  plans  for  the  $1,250,000  con- 
vention hall  and  the  $3,500,000  library  to  be  built 
in  that  city.  Plans  are  being  prepared  in  Cleve- 
land for  a  $200,000  mercantile  building.  A  pri- 
vate school  to  cost  $200,000  is  to  be  built  ir. 
Chicago.  The  University  of  Chicago  has  received 
the  sum  of  $200,000  for  erecting  a  new  divinity 
school  building.  Plans  for  a  $150,000  church  have 
been  approved  at  Bloomington,  Ind.  A  club 
house  proposed  at  Wichita,  Kan.,  will  cost  $150,- 
000.  A  warehouse  destroyed  by  fire  at  Dubuque, 
la.,  is  to  be  replaced  at  a  cost  of  $150,000.  Plans 
are  being  prepared  for  a  $250,000  lodge  building 
at  Tulsa,  Okla.  The  court  house  at  Wichita  Falls, 
Tex.,  for  which  plans  are  being  prepared,  will 
cost  $200,000.  Building  construction  estimated 
to  cost  $500,000  is  being  planned  by  the  Northern 
Pacific  Railroad  Company  at  St.  Paul.  Improve- 
ments contemplated  by  the  Northwestern  Tele- 
phone Company  in  St.  Paul  and  Minneapolis  will 
cost  $2,500,000. 

Bridges  and  Roads 

The  Bessemer  &  Lake  Erie  Railroad  has  con- 
tracted for  10,000  to  14,000  tons  of  steel  for  its 
bridge  over  the  Allegheny  at  Pittsburgh.  The 
Union  Pacific  Railroad  has  awarded  the  steel  con- 
tract for  its  new  $1,000,000  bridge  over  the  Mis- 
souri River  at  Council  Bluffs,  Iowa.  A  contract 
for  the  steel  work  of  the  Kansas  City  Southern 
bridge  over  the  Kaw  River,  requiring  1300  tons  of 
steel,  has  been  awarded  at  Kansas  City,  and 
bids  for  the  substructure  will  be  opened  next 
Saturday.  Bids  are  desired  for  constructing  a 
$60,000  bridge  at  Rock  Island,  111.  A  $100,000 
bridge  contract  will  be  let  next  month  in  Indian- 
apolis. The  Canadian  Northern  Railroad  has 
received  permission  from  the  War  Department 
to  bridge  the  Baudette  River  near  Spooner,  Minn. 

The  lowest  bid  received  for  road  construction 
at  Che  dot,  Ohio,  was  $71,000.     An  $80,000  pav- 


ing contract  has  been  awarded  at  Liberty,  Iowa. 
Bids  have  been  opened  in  Minneapolis  for  a  large 
quantity  of  wood  paving  blocks.  A  paving  con- 
tract amounting  to  $108,000  has  been  awarded 
at  Seattle.  Bids  will  be  opened  March  28  at 
Sumter,  N.  C,  for  paving  work  for  which  $225,- 
000  is  available.  Bids  will  be  opened  March  25  at 
De  Land,  Fla.,  for  constructing  36  miles  of  road- 
way, including  200,000  sq.  yd.  of  pavement.  Wal- 
lace, Idaho,  desires  bids  for  paving  work  to  cost 
$120,000. 

A  large  amount  of  new  construction  has  been 
recommended  by  the  paving  commission  of  New 
Haven,  Conn.  Paving  work  to  cost  $115,000  has 
been  approved  at  Baltimore.  County  road  bonds 
amounting  to  $100,000  have  been  sold  at  George- 
town, Ky.  Another  Kentucky  road-bond  issue  of 
$300,000  has  been  sold  at  Wickliffe.  The  expen- 
diture of  a  like  sum  of  money  for  road  improve- 
ments is  under  consideration  at  Somerset,  Ky. 
County  road  bonds  amounting  to  $250,000  have 
been  sold  at  Rogersville,  Tenn.  Plans  have  been 
ordered  prepared  for  paving  work  to  cost  $205,- 
000  at  Cleveland.  Paving  work  to  cost  $200,000 
is  proposed  at  Lima,  Ohio.  Beloit,  Wis.,  will 
let  a  contract  this  month  for  constructing  97,000 
sq.  yd.  of  paving.  Plans  are  to  be  prepared  for 
road  work  costing  $155,000  at  Houston,  Tex. 

Waterworks  and  Sewers 

The  lowest  bid  received  at  New  York  City  for 
lining  a  section  of  the  city  aqueduct  tunnel  was 
$126,660.  Bids  have  been  opened  in  Cincinnati 
for  cast-iron  pipe  to  cost  $81,000.  The  lowest 
bids  received  at  Houston,  Tex.,  for  constructing 
two  sewer  sections  totaled  $315,000.  Bids  have 
been  received  at  Rock  Island,  111.,  for  consider- 
able sewer  work.  Bids  are  to  be  opened  next 
week  for  a  waterworks  system  at  Jacksonville,  Fla. 

Plans  are  being  prepared  for  an  intercepting 
sewer  system  to  be  contracted  for  next  month  at 
Binghamton,  N.  Y.  A  sewer  system  costing 
$110,000  is  proposed  at  Pitman,  N.  J.  A  water- 
works system  being  considered  at  Logan,  W.  Va., 
will  cost  $100,000.  Plans  have  been  approved  at 
Toledo  for  a  $165,000  sewer.  Sewers  costing 
$350,000  are  to  be  constructed  this  year  at  In- 
dianapolis. The  cost  of  the  sewer  system  pro- 
posed at  Marshalltown,  Iowa,  is  estimated  at 
$350,000.  Plans  are  being  prepared  for  sewers 
to  cost  $850,000  at  Fresno,  Cal. 

Miscellaneous 

The  lowest  bid  received  Feb.  24  in  New  York 
City  for  a  track-laying  contract  on  the  Lexington 
Avenue  subway  was  $276,000.  A  contract  for 
flood-abatement  work  at  Olean  has  been  let  by 
the  New  York  State  Superintendent  of  Public 
Works  at  $179,000,  and  the  low  bid  received  on 
another  state  canal  contract  Feb.  29  was  $726,000. 
A  grading  and  masonry  contract  for  7  miles  of 
line  for  the  Philadelphia  &  Reading  Railroad 
has  been  awarded  at  Harrisburg,  Pa.  A  con- 
tract for  grading  a  yard  and  re-grading  7  miles 
of  line  has  been  awarded  by  the  Seaboard  Air 
Line  at  Hamlet,  N.  C.  The  construction  of  a 
100-mile  drainage  ditch  has  been  contracted  for 
at  Goodridge,  Minn.  Bids  are  desired  in  New 
York  City  for  the  superstructure  of  the  Forty- 
sixth  Street  pier.  Bids  are  desired  at  Philadel- 
phia for  constructing  a  freight  house  in  connec- 
tion with  the  Pennsylvania  Railroad's  part  of 
the  South  Philadelphia  improvement.  Con- 
crete snow  sheds  costing  $2,000,000  are  to  be  built 
by  the  Great  Northern  Railroad  near  Tacoma, 
Wash.  The  construction  of  140  miles  of  railroad 
is  contemplated  near  Holbrook,  Ariz. 


WATERWORKS 


PROPOSED     WORK. 


Perry,  N.  Y. — Contract  will  be  let  In 
March  for  constructing  the  l.OOO.OOO-gal. 
.slow  .sand  filter  plant,  S.iO.OOO-Bal.  reser- 
voir, both  of  concrete,  and  a  l,2ri0,000-gal. 
centrifugal  pumping  outfit.  Charles  C. 
Hopkins,  Rochestei,  Engineer.  Address 
Village  Clerk. 


Boston,    IVIass. — The    construction    of    a  Harrisburg,  Pa. — Farley  Gannett  and  E. 

high-pressure  fire  pumping  station   in  the  Clark  Cowden   of  Harrisburg,  engaged  by 

Charles   River   Basin   is  under  considera-  Harrisburg  Country  Club  to  make  a  sur- 

tlos.     Address  Mayor,  vey  of  the  proposed  new  site  of  140  acres 


north  of  State  Capitol  to  Investigate  wa- 
ter supply  sources,  means  of  sewage  dis- 
posal and  roads.  Report  to  be  submittea 
to  the  Club  April  4.  Robert  G.  Goldsboro, 
Chmn,  Building  Committee, 

Logan,  W,  Va. — Council  is  considering 
constructing  a  municipal  water  works. 
Probable  cost  $100,000. 

Plant  City,  Fla. — City  Council  consider- 
ing extensions  to  the  water  works  costing 


$71,000  ajid  installing  a  municipal  electric 
light  plant  costing  $50,000.  Engineers, 
.Jaudon  Engineering  Co.,  Savannah,  Ga. 

Vllle  Platte,  La. — City  reported  consid- 
ering issuing  bonds  for  constructing 
water  works  and  electric  light  plant. 

Bowling  Green,  Ky. — Plans  being  pre- 
pared for  the  sedimentation  basin  to  be 
constructed  at  the  water  works  at  a  cost 
of  $20,000.     F.  J.  Nolan,  City  Clerk. 
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Mayfield,  Ky.— Reported  city  is  taking 
steps  to  purctiase  plant  of  Mayfield  Water 
and  Light  Co.     Address  City  Clerk. 

Indianapolis,  Ind. — It  Is  proposed  to  con- 
struct about  six  4  and  6-tn.  centrifugal 
pumps  driven  by  motors  for  pumping  out 
certain  manholes  of  watershed  sewers,  a 
number  of  gate  valves  will  be  installed  in 
connection  with  this  work,  and  total  cost 
about  $15,000. 

Kewanee,  III.— Citizens  voted  *70,000 
bonds  for  water  works  improvements. 
Address  City  Clerk. 

Kalona,  Iowa. — Election  soon  to  be  held 
to  vote  J25,000  bonder  for  constructing 
water  works  and  sewers. 

Lawrence,  Kan.— If  water  works  plant 
is  purchased  by  city,  cost  to  improve  same 
will  be  about  $175,000.  Address  W.  W. 
Cleland,  Water  Works  Supt. 

Newton,  Kan. — Water  works  improve- 
ments consisting  of  "^i  miles  14  and  16- 
in.  pipe,  with  valves  and  specials,  are 
contemplated.  W.  B.  Rollins  &  Company, 
Engineers,  439  Midland  Building,  Kansas 
City,  Mo. 

Kansas  City,  Mo. — Upper  House  has 
passed  an  ordinance  appropriating  $37,- 
000  for  purchase  of  c.  1.  water  pipe. 

Robstown,  Tex.^<Mtizens  defeated  the 
$20,000  bond  issue  for  Installing  water 
works. 

Wlnnsboro,  Tex. — See  "Sewerage  and 
Sewage  Disposal." 

Cleveland,  Okla.— EHectlon  to  be  held 
March  15  to  vote  $100,000  bonds  for  con- 
structmg  water  works.  Address  City 
Clerk. 

Coyle,  Okla.— City  Council  contemplat- 
ing installation  of  water  works  and  an 
electric  light  plant. 

Stratford,  Okla.— Citizens  voted  to  Issue 
bonds  for  installing  water  works  and  elec. 
trio  light  plant. 

.  ^T?,*/**""'  Wash.— J.  L.  Stannard.  Lew- 
is Bldg..  Portland,  Ore.,  engaged  to  ex- 
amine and  report  as  to  the  best  diversion 
Joint  on  Wiskah  River  rrom  which  to 
erlve  a  supply  of  water  for  the  proposed 
fr*,T'^  water  system  which  is  to  be  in- 
■talled  this  year. 

Canby,  Ore.— S.  A.  Cobb.  Oregon  City, 
engaged  to  prepare  plana  for  water  sys- 
tem, requiring  pumping  plant,  standpipe, 
and  distributing  system;  cost  $20,000. 

San  Diego,  Cal.— Election  soon  to  be 
neld  to  vote  $100,000  bonds  toward  im- ' 
Moving  the  water  works.  The  citizens  will 
atoo  vote  on  diverting  an  additional  $175,- 
00«  bonds  for  the  purpose  the  same  have 
been  voted. 

Oatman,  Ariz. — The  Hohave-Oatman 
Water  Company  will  construct  water 
works  and  sewerage  system  in  the  Oat- 
man Mining  District,  Mohave  County, 
running  through  Oatman.  Oatman  City, 
Mazona,  Carter,  Ryan  Addition,  Oldtrails 
•Jid  South  Oatman,  at  a  cost  of  between 
$2o0.000  and  $300,000.  and  will  let  contracts 
In  about  90  days.  Water  will  be  pumped 
from  wells  on  the  east  bank  of  Colorado 
River,  through  a  10-in.  pipe  to  an  inter- 
mediate reservoir  of  2,500.000  gala,  ca- 
pacity, a  distance  of  914  miles  to  a 
height  of  1.762  feet.  From  here  an  8-In. 
pipe  will  run  through  various  town  sites 
IS^""^'"  •■eservoir  in  Oatman,  also  2,500,- 
000  gal.  capacity,  a  distance  of  3  miles  to 
a  height  of  625  feet.  A  4-in.  lateral  will 
be  connected  from  the  intermediate  reser- 
voir to  Black  Range  townsite,  a  distance 
of  4  miles,  and  another  to  the  Times 
townsite,  a  distance  of  3  miles,  which 
supply  will  be  by  gravity.  The  pumping 
plant  will  deliver  800  gals,  per  minute 
raised  to  the  intermediate  reservoir  from 
which  point  water  will  be  repumped  to 
Oatman  the  total  lift  for  the  two  pumping 
stations  being  2,400  feet  and  a  distance 
of  12i4  miles.  Sewer  will  be  14  in.  and 
will  run  6  miles.  Daniel  Cahill,  Presi- 
dent; E.  Prltchard  Smith,  Vice-PYesident 
and  General  Manager,  and  D.  L.  Mayhew, 
Secretary  and  Treasurer. 


BIOS     DESIRED. 

Batavia,  N.  Y.— Until  March  23,  by  I.  J. 
Carmichael,  City  Clerk,  for  water  works 
pumping  station  and  filter  plant,  sewage 
pumping  station  and  electric  light  gen- 
erators, advertised  in  Engineering  Record. 
Chester  &  Fleming,  Engineers,  Httsburgh, 
Pa, 

New  York.  N.  Y.— Until  March  21  by 
Board  of  Water  Supply,  for  Contract  120, 
constructing  granite  building  for  Hudson 
Drainage  chamber  and  a  brick  and  con- 
crete stone  building  for  Croton  Lake 
drainage  chamber,  advertised  In  Engi- 
neering Record. 

Atlantic  City,  N.  J.— Until  March  9,  by 
Board  of  Commissioners,  for  furnishing 
c.-l.  pipe  and  special  caBtings,  advertised 
In  Engineering  Record.  Harry  Bacharach 
Director  Parks  and  Public  Property. 

Jacksonville,  Fla. — Until  March  10,  by 
Board  Port  Commissioners,  for  water 
works  system.  Including  pump  house,  res- 
ervoir, etc..  advertised  in  Engineering 
Record. 

Birmingham,  Ala.  —  By  Birmingham 
Water  &  Light  Plant  (James  Weatherly, 
City  Commissioner  in  Charge),  for  a  300 
kw.  direct  connected  generator  2300  volt, 
CO  cycle,  3  phase,  working  under  80  lb. 
•team    precsure    non-condensing. 


Berwyn,  III. — Until  March  7  by  Board 
Local  Improvements  (Oscar  N.  Llndahl, 
Secy.)  for  c.-i.  water  supply  pipe  in  Sixty- 
second  and  Greenwood  Avenues  and  other 
streets. 

Rochelle,  111.— Until  March  10,  by  W.  B. 
McHenry.  Mayor,  for  furnishing  two  elec- 
tric driven  centrifugal  pumps  and  acces- 
sories.     W.    H.    Williams,    City   Clerk. 

Wheaton,  III.— Until  March  18,  by  City 
Council,  for  furnishing  and  erecting  an 
Internal  combustion  engine  advertised  in 
Engineering  Record.  La  Verne  J.  Rud- 
dock, City  Engr.  Lewis  Elsworth,  City 
Clk. 

Ely,  Minn. — Until  March  21,  by  Arthur 
Knutson.  City  Clk.,  for  furnishing  ma- 
terial and  constructing  reinforced  con- 
crete coagulation  and  settling  tank. 

Houston,  Tex. — Until  March  16,  by  E.  S. 
Bonney,  City  Secy.,  for  furnishing  pumps, 
electric  motors,  blowers  and  Diesel  en- 
gines with  all  necessary  appurtenances  to 
be  used  in  connection  with  sewage  dis- 
posal plant.     E.  E.  Sands,  City  Engr. 

Seattle,  Wash. — Report  desired  until 
March  10  by  Board  of  Public  Works  for 
furnishing  and  installing  1324  ft.  42-in. 
water  pipe  to  be  carried  under  Lake 
Washington  Canal  at  7th  Avenue  N.  E. 
Cost   $15,000. 

Salt  Lake  City,  Utah— Until  March  15 
by  Gordon  Snow,  City  Recorder,  for  6-in. 
water  main  extension  to  distributing  sys- 
tem;  cost  $32,000. 

St.  Marys,  Ont.— Until  March  31  by  H. 
M.  Miller,  Supt.  of  Waterworks  for  a 
2.000,000  gal.  centrifugal  pump  to  cost 
about  $4,000. 

Panama — Until  March  17  by  Major  P. 
C.  Boggs.  Corps  Engjs.  U.  S.  A.,  Gen- 
eral Purchasing  Officer,  Panama  Canal, 
Washington,  D,  C.,  for  circular  1019, 
malleable  iron  castings,  steel  castings, 
well  tubing,  pipe  fittings,  flush  pipes, 
valves,  etc. 

PRICES     AND     LETTINGS. 

■kindicates  award  of  contract. 

*Sprlngfield,  Mass. — Contracts  for  fur- 
nishing material  f.o.b.  cars  for  the  year 
awarded  as  follows  by  Board  of  Public 
Works:  C.-l.  pipe,  Warren  Foundry  & 
Machine  Co.,  New  York,  N.  T. ;  gate 
valves,  Kennedy  Valve  Co.,  East  Water 
Street,  Elmira,  N.  Y, ;  service  boxes. 
Hayes  Mfg.  Co..  Erie,  Pa.;  hydrants,  R.  D. 
Wood  &  Co.,  400  Chestnut  St..  Philadel- 
phia, Pa.:  brass  goods,  Glauber  Brass  Mfg. 
Co..  4917  Superior  Avenue,  Cleveland, 
Ohio. 

♦  Hartford,  Conn,  —  Contract  awarded 
Goulds  Mfg.  Co..  Boston,  Mass.,  for  cen- 
trifugal pumps  to  be  used  in  the  Shelton 
Street  Station  at  $3,884. 

New  York,  N.  Y. — Following  are  un- 
official totals  of  four  lowest  bids  opened 
Feb.  24  by  Board  of  Water  Supply,  Mu- 
nicipal Building,  New  York,  for  lining 
with  brick  masonry  portion  of  the  East- 
view  Tunnel  Contract  169:  A.  L.  Guidone 
&  Son,  Inc.,  52  Vanderbilt  Avenue,  $126,- 
660;  Santor  Construction  Co.,  234'  West 
Forty-first  Street,  «127.716;  J.  J.  Hart, 
Peekskill,  N.  Y.,  $134,855,  and  William 
Heyman  687  East  238th  Street,  and  F. 
Willetts,  1887  Vyse  Avenue,  $139,135. 

■^Following  are  two  bids  opened  Feb.  15 
by  Board  of  Water  Supply,  Mtmicipal 
Building,  for  furnishing  and  delivering 
bronze  gate  valves  for  the  city  tunnel  of 
the  Cati?kill  Aqueduct  in  city  of  New 
York:  American  Manganese  Bronze  Co, 
Holmesburg,  Philadelphia,  $12,845  (award- 
ed contract),  and  Exeter  Machine  Works, 
Pittston,    Pa.,    $18,000. 

♦Charlerol,  Pa. — Contract  awarded  by 
Local  Water  Company  for  constructing 
new  reinforced  concrete  settling  basin  for 
filter  plant  to  Pihl  &  Miller,  Pittsburgh, 
CThester  &  Fleming,  Engineers,  Pittsburgh. 
The  company  also  Intends  making  other 
extensive   improvements   this   season. 

Cincinnati,  OhIo.-,-FoIlowing  are  four 
lowest  bids  opened  by  Public  Service 
Director  Feb.  23  for  laying  36-ln.  water 
main  in  Eastern  Avenue  from  Main 
Pumping  Station  to  Strader  Avenue: 
Crumley,  Jones  &  Crumley,  Cincinnati, 
$19,448;  Kirchner  Construction  Co.,  229  W. 
Ninth  Street.  $25,200:  James  J.  Brown, 
Cincinnati.  $27,030;  Thurber  &  Browning, 
Cincinnati,  $27,224. 

Following  are  four  lowest  bids  opened 
Feb.  23  for  the  laying  of  c.-I.  pipes  In 
various  city  streets  for  1916:  W.  H. 
Bertsch,  CTIncinnati,  $37,647;  Crumley, 
.Tones  &  Crumley,  $38,070;  James  J. 
Brown.  $38,378;  Thomas  J.  Scully,  Cincin- 
nati. $41,930. 

.  Following  are  two  bids  received  for 
manufacturing  the  c.-l.  water  pipe  for 
the  36-ln.  loop  main:  United  States  Cast 
Iron  Pipe  &  Foundry  Co.,  Addyston,  $60,- 
660;  R.  D.  Wood  &  Co.,  Camden,  N.  J., 
$65,700. 

•Sylvanla,  Ohio.— Contract  for  con- 
structing water  works,  not  including 
pumps  (bids  opened  Feb.  18)  awarded  T. 
C.  Brooks  &  Sons  of  Jackson.  Mich.,  at 
$24,727.  Their  bid  on  some  of  the  items  is 
as  follows:  155.43  tons  of  4-in.  c.-l.  pipe, 
$32  per  ton;  218.38  tons  6,  8  and  10-in. 
pipe,  $29  per  ton:  11.21  tons  special  cast- 
ings, $60  per  ton;  76  gate  valves  and  boxes 
f.o.b.  cars  Sylvania  and  42  4-in.  and 
5-in.  hydrants  f.o.b.  cars  at  a  total  of 
$1,944;  unloading  and  laying  pipe,  valves, 
hydrants,  etc.,  total  $6,565;  elevated  steel 
tank.    60.000    gnl..    $3,850.    and    SO.ftnn    gal 


Cincinnati,  Ohio. — Following  are  two  bids  opened  Feb.  23  by  Director  of  Public 
Service  for  manufacture  of  c.-i.  pipe,  etc.,  for  water  mains  in  Eastern  Avenue,  be- 
tween Main  Pumping  Station  and  Strader  Avenue:  (a)  United  States  Cast  Iron  Pipe 
&  Foundry  Co.,  Addyston,  Ohio,  $81,010;  (b)  R.  D.  Wood  &  Co.,  Camden,  N.  J., 
$88,680. 

(a)         (b) 

1,950  tons  36-in.  pipe,  hub  and  spigot.  Class  C $27.60     $30.00 

40  tons  36-in.  to  60-in.  special  castings,  hub  and  spigot.  Class  C 90.00      90.00 

10  tons     4-in.  pipe,  hub  and  spigot,  CHass  C 30.60       34.00 

500  tons     6-in.  pipe,  hub  and  spigot.  Class  C 27.60       31.00 

40  tons     8-in.  pipe,  hub  and  spigot,  C:nass  C 27.60      31.00 

25  tons  10-in.  pipe,  hub  and  spigot.  Class  C 27.60       31.00 

25  tons  12-in.  pipe,  hub  and  spigot,  CHass  C 27.60       31.00 

50  tons  special  castings,  hub  and  spigot,  12  in.  in  diameter  and  less...  70.00      70.00 
50  tons  miscellaneous  castings 70.00      89.00 


$3,600.  A.  D.  Cook  of  Lawrenceburg,  Ind., 
secured  the  contract  for  the  2  pumps. 
They  bid  $3,175  200  g.p.m.  and  $2,700  100 
g.p.m.  The  W.  J.  Sherman  Co.,  Engi- 
neers, Toledo,  Ohio. 

♦Chicago,  III. — Contract  awarded  Lake- 
side Bridge  &  Steel  Co.,  North  Milwaukee, 
Wis.,  for  furnishing  for  the  Mayfalr 
pumping  station  700  tons  of  steel. 

♦Rockford,  III. — Contracts  awarded  by 
City  Council  as  follows  for  supply  of  pipe, 
fittings  and  lead  to  be  used  by  Water 
Department  for  the  year:  American  Cast 
Iron  Pipe  Co.,  Twenty-ninth  Avenue  and 
Sixteenth  Street,  Birmingham,  Ala.,  400 
tons  6,  8  and  10-ln.  pipe,  260  tons  12-in. 
pipe  and  30  tons  special  fittings  at  $28.15 
per  ton  for  pipe  and  $55  per  ton  for  fit- 
tings. Rensselaer  Valve  Co.,  Van  Schaik 
Island,  Troy,  N.  Y.,  for  valves,  fire 
hydrants  and  other  appliances,  at  $4,272; 
73,500  lb.  lead  pipe  and  35,000  lb.  pig  lead, 
to  Windsor  Manufacturing  Co.,  570  (Clin- 
ton Street,  Milvvauke&,  Wis,  at  $6.77  per 
hundred  pounds  for  pipe  and  $6.42  for 
pig  lead. 

♦  Lander,  Wyo. — Contract  awarded  Sam 
Jensen  of  Lander  for  2500  ft.  pipe  at 
$5,350.     W.   E.  Hardin,  Mayor. 

St.  Louis,  Mo. — Following  are  lowest 
bids  opened  recently  by  Board  Public 
Service  for  constructing  a  5-miie  pipe  line 
from  pumping  station  at  Bissell's  Point  to 
the  reconstructed  Compton  Hill  Reservoir: 
Joint  bid  by  Jersey  Pipe  Corporation  and 
the  Inland  Construction  Company  of  St. 
Louis  on  steel  pipe  at  $246,166  and  joint 
bid  by  U.  S.  C.  I.  Pipe  &  Fdry,  Company 
and  the  American  Construction  Company 
of  St.  Louis  at  $281,829  for  c.  i.  pipe. 

•  Marshfield,  Ore.  —  Contract  awarded 
Redwood  Manufacturing  Co.,  Ran  Fran- 
cisco, Cal.,  for  constructing  a  250,000-gal. 
wood  tank.  R.  H.  Corey,  General  Man- 
ager Coos  Bay  Water  Co, 

.  *San  Diego,  Cal.  —  Contract  awarded 
the  Pacific  Tank  &  Pipe  Co.,  San  Fran- 
cisco, by  the  City  Council  for  10,000  ft.  of 
36-in.  and  6000  ft.  of  24-in.  wood  stave 
pipe  between  Upper  Otay  Reservoir  and 
Lower  Otay  Outlet  at  S!30,374.  Other 
bidders:  Redwood  Lumber  Co.,  $30,965- 
Benson  Lumber  Co.,  $33,194;  lowest  bid 
on  steel  pipe  was  from  the  Western  Pipe 
&  Steel  Co.,  Los  Angeles,  at  $33,600. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED     WORK. 

Blnjhamton,  N.  Y.— Detailed  plans  and 
specifications  being  prepared  in  office  of 
city  engineer  for  the  intercepting  sewer 
system,  contract  for  which  is  to  be  let 
about  April.     Bonds  will  be  sold  in  March. 

Fredonia,  N.  Y.— Reported  construction 
of  a  sewage  disposal  plant  is  under  con- 
sideration. 

Pitman,  N.  J.— Detailed  information  for 
the  proposed  sewer  system  will  not  be 
completed  for  about  two  months,  the  cost 
of  the  system  and  two  disposal  plants  has 
been  estimated  at  about  $110,000.  Rem- 
ington &  Vosburg,  Camden,  Engrs.;  J.  E. 
Peterson,  Borough  Clerk. 

Kennywood  Park,  Pa.— Chester  &  Flem- 
ing, Pittsburgh,  engaged  to  prepare  plans 
for  sewage  disposal  plant  for  Kennywood 
Park  Assoc. 

New  Bethlehem,  Pa.— Borough  officials 
have  applied  to  State  Board  of  Health  for 
permission  to  construct  a  sanitary  sewer 
system.     A.   L.    Bouton,   Engineer. 

Phlllpsburg,Pa. — Construction  of  a  sew- 
age disposal  plant  under  consideration. 
Address  R.    P.    Howell,   Commissioner. 

Newport  News.  Va.— Citv  Council 
Highway  and  Sewer  Committee  recom- 
mends $100,000  bond  issue  for  street  and 
sewer  improvements. 

Atlanta,  Ga.— City  work  for  the  year 
1916  includes  approximately  $500,000  for 
paving  work,  $75,000  sewers,  $60,000  bridge 
repair,  $25,000  sidewalk  and  $25,000  as- 
phalt repair  work.  K.  W.  Brittan  Asst. 
Chief  of  Construction. 

Shreveport,  La.— Council  is  about  to  ap- 
point an  engineer  to  prepare  plans  for 
proposed  sewer  extension. 

Lexington,  Ky. — Contract  soon  to  be  let 
for  constructing  the  sewer  in  North  i.,ime- 
Btone  Street  from  Main  to  Third  Streets. 
W.  H.  McCorkle,  Comr.  Public  Works;  J. 
White  Guyn.  Cit.v  Engineer. 


Brewster,  Ohio. — All  bids  opened  Feb. 
19  for  constructing  sewage  disposal  plant 
and  extensions  to  sewers  rejected;  new 
bids  to  be  asked.  L.  S.  Lash,  Village 
Clerk;  W.  J.  Sherman  Co.,  Engrs.,  The 
Nasby,  Toledo. 

Cincinnati,  Ohio. — Contract  soon  to  be 
let  by  Charles  Hornberger,  Director  Pub- 
lic Service,  for  constructing  relief  sewers 
in  the  ravine  west  of  Edwards  Road  and 
in  Observatory  Avenue  between  Rose- 
land  and  Linwood  Avenues.  Estimated 
cost   $31,380. 

Toledo,  Ohio.- State  Board  of  Health 
has  approved  the  plans  for  the  Upton 
Avenue  sewer  to  cost  $165,000.  Address 
Director  Public  Service. 

Youngstown,  Ohio.  —  Mayor  Carroll 
Thornton,  in  his  message  to  Council,  urges 
immediate  attention  be  given  to  a  sew- 
age  disposal   plant. 

Indianapolis,  Ind. — Probably  next  year 
the  city  will  construct  a  new  sewage  dis- 
posal plant  costing  about  $1,500,000. 

This  year  the  city  will  build  about 
$350,000  worth  of  sewers  10  in.  to  6V4  ft. 
Address  City  Engineer. 

Logansport,  Ind. — Plans  and  specifica- 
tions prepared  for  the  Eastend  Sewer. 
Address  Board  of  Works. 

Princeton,  Ind. — The  sewer  system  will 
require  a  small  septic  tank  and  20,000 
lin.  ft.  6,  8  and  10-in.  pipe.  H.  J.  Tuttle, 
City  Engr. 

Oakwood,  Mich.  —  Reported  construc- 
tion of  a  sewerage  system  is  under  con- 
sideration.    Address  Village  Clerk.         ___ 

Aurora,  III. — City  Council  has  passed 
ordinance  providing  for  constructing 
settling  sewer  tank  costing  $25,000. 

Champaign,  III. — It  will  probably  be  six 
months  or  a  year  before  anything  definite 
is  decided  upon  about  the  construction 
of  the  sewerage  system.  F.  C.  Lohmann. 
City  Engineer. 

Kalona,   Iowa. — See  "Water  Works." 

Marshalltown,  Iowa. — The  cost  of  con- 
structing a  sewer  system  has  been  esti- 
mated at  $288,519,  with  $69,500  additional 
for  intercepting  sewer.  W.  H.  Steiner, 
City   Engineer. 

Concordia,  Kan. — A  sewer  district  for 
Elmhurst  addition  will  be  formed  and 
$10,000  bonds  issued  for  construction  of 
sanitary  sewers.  Black  &  Veatch,  Engrs., 
Kansas  City,    Mo.     Address   City  Clerk. 

Lincoln  Center,  Kan. — Preliminary  plans 
being  prepared  by  W.  B.  Roloins  &  Co., 
433  Midland  Building,  Kansas  City,  Mo., 
for  a  sewerage  system  and  sewage  dis- 
posal plant  requiring  about  eight  miles 
of  pipe  and  costing  $35,000. 

Anson,  Tex. — Reported  a  sewage  dis- 
posal plant  Is  under  consideration.  Ad- 
dress J.  S.  Lindsey,  County  Judge. 

Canadian,  Tex. — Henry  E.  Elrod,  South- 
western Life  Building,  Dallas,  engaged  to 
prepare  plans  for  the  sewer  system;  prob- 
able  cost,    $25,000. 

Childress,  Tex. — Reported  plans  sub- 
mitted to  State  Sanitary  Engineering 
Department  for  the  proposed  sewer  sys- 
tem costing  approximately  $30,000.  Ad- 
dress City  Clerk. 

Henry  E.  Elrod,  Southwestern  Life 
Building,  Dallas,  Tex.,  Engineer  for  Sewer 
System. 

Ennls,  Tex. — Plans  approved  by  State 
Sanitary  Department  for  a  sewage  dis- 
posal plant  contemplated  here  to  handle 
1,500,000  gal.  sewage  daily.  Address 
City  Clerk. 

Greenville,  Tex.  —  Reported  construc- 
tion of  a  sewage  disposal  plant  and  ex- 
tension to  the  sewer  system  under  con- 
sideration.    A.   D.   Dick,  City  Engineer. 

Henderson,  Tex.  —  City  Council  has 
granted  franchise  to  A.  Wood  to  complete 
sewer  system.  Plans  soon  to  be  submitted 
to  the  State  Sanitary  Engineering  Depart- 
ment for  approval. 

Kerens,  Tex. — The  Mayor  has  submitted 
to  the  State  Sanitary  Department  plans 
for  approximately  2  miles  of  sewers.  A, 
B.   Duran,   Engineer,  Corsicana. 

Portland,  Tex. — Bartlett  and  Rainey  of 
San  Antonio  are  engineers  for  the  sewer 

system. 

Sherman,  Tex. — Contract  soon  to  be  let 
for  the  disposal  plant,  plans  for  which 
have  been  prepared;  cost  $32,000.  Karl 
M.  Mitchell,  City  Manager. 

Venice,   Tex. — Reported   construction   ol 

a  sewer  system  under  consideration.    Ad- 
ress  City  Clerk. 
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Houston,  Tex. — The  following  are  the  unit  prices  of  the  three  bids  opened  Feb.  17 

by  City  Commission  for  construction  of  storm  sewers  in  Euclid  Avenue  from  West- 

heimer  Road  to  Buffalo  Bayou:    (a)   Horton   &  Horton,   Houston,   $263,994;    (b)  H.   C. 
Gass,  Houston,  $272,728;  (c)  T.  J.  Shea,  $396,399. 

<a)  (*>)  <c) 

100  cu.  yd.  extra  excavating $2.00  $1.00  $1.50 

1,000  ton-mile    hauling 0.30  0.30  0.25 

500  man-hour  extra  work  labor 0.30  0.40  0.30 

300  team-hour  extra  work  teams 0.70  0.70  0.70 

175  M  ft.  timber  in  foundations,  per  M  ft 22.00  30.00  20.00 

500  M  ft.  timber  ordered  left  in  trenches,  per  M  ft 17.00  IS.OO  22.00 

10  cu.  yd.  extra  Class  I  concrete 11.00  14.00  8.50 

10  cu.  yd.  extra  Class  II  concrete 14.00  15.00  9.00 

10  cu.  yd.  extra  Class  III  concrete 15.00  16.00  12.00 

10  cu.  yd.  extra  brick  masonry 15.00  15.00  15.00 

1,000  lb.   extra  castings 0.05  0.10  0.06 

1,000  lb.  extra  reinforcing  steel 0.10  0.10  0.08 

500  cu.   yd.   road  gravel 2.60  2.00  2.00 

500  cu.   yd.  road  shell 2.25         2.00  2.00 

5  standard  manholes.  Type  "A"    (ea.) 50.00  45.00  45.00 

30  ft.  extra  depth  manhole,  Type  "A" 6.00  5.00  5.00 

17  standard  manholes,  Type  "B,"  24  ft.  deep  (ea.) 130.00     200.00  530.00 

150  ft.  extra  depth  manhole,  Tvpe  "B."  over  24  ft 16.00  10.00  28.00 

Supplying  and  setting  30  catchbasins,  Type  "A"   (en.) 35.00  35.00  30.00 

Supplying  and  setting  28  standard  inlets,  Type  "B"   (ea.) 24.00  25.00  25.00 

Supplying  and  setting  10  standard  Inlets,  Type  "C"  (ea.) 65.00  70.00  60.00 

Outfall  complete,   as  per  plan 6,700  8,000  11,000 

10  lin.  ft.   120-in.   pipe,     0-12  ft.  deep 22.00  24.00  49.60 

10  lin.  ft.   120-in.  pipe,   12-14  ft.   deep 23.00  25.00  49.60 

10  lin.  ft.   120-in.  pipe,  14-16  ft.   deep 24,00  26.00  49.60 

10  lin.  ft.   120-in.   pipe,   16-18  ft.  deep 25.00  27.00  49.60 

10  lin.  ft.  120-in.  pipe,  18-20  ft.  deep... 26.00  28.00  49.60 

10  lin.  ft.  120-in.   pipe,   20-22   ft.   deep 26.50  29.00  49.60 

10  lin.  ft.   120-in.  pipe,  22-24  ft.  deep 28.00  30.00  49.60 

10  lin.  ft.   120-in.  pipe,   24-26  ft.   deep 28.50  31.00  49.60 

25  lin.  ft.    120-in.  pipe,  26-28  ft.   deep 30.00  32.00  49.60 

1,000  lin.  ft.    120-in.   pipe,   28-30  ft.  deep 30.80  33.00  49.60 

1,000  lin.  ft.    120-in.  pipe,  30-32  ft.   deep 32.00  34.00  49.60 

1,000  lin.  ft.   120-ln.   pipe,  32-34  ft.  deep 33.00  36.00  49.60 

1,000  lin.  ft.   120-in.   pipe,  34-36  ft.  deep 34.00  36.00  49.60 

1,000  lin.  ft.  120-in.   pipe,   36-38  ft.  deep 35.20  37.00  49.60 

10  lin.  ft.   120-in.   pipe,  38-40  ft.   deep 37.00  38.00  49.60 

10  lin.  ft.   120-in.   pipe,   40-42  ft.  deep 39.00  39.00  49.60 

100  lin.  ft.   114-in.   pipe,  24-26  ft.   deep 26.75  26.00  49.60 

1.000  lin.  ft.   H4-in.   pipe,   26-28  ft.  deep 28.40  27.00  49.60 

80  lin.  ft.   114-in.   pipe,  28-30  ft.  deep 30.00  28.00  49.60 

40  lin.  ft.   108-in.   pipe,   22-24  ft.  deep 25.00  23.00  38.00 

too  lin.  ft.   108-in.  pipe,   24-26  ft.   deep 26.00  24.00  38.00 

40  lin.  ft.   108-in.   pipe,   26-28  ft.  deep 27.00  25.00  38.00 

20  lin.  ft.     90-in.   pipe,  20-22  ft.   deep 20.00  17.00  21.40 

140  lin.  ft.     90-in.   pipe,  22-24  ft.   deep 21.00  18.00  21.40 

20  lin.  ft.     90-in,   pipe,  24-26  ft.   deep 22.00  19.00  21.40 

10  lin.  ft.     27-in.  pipe,     6-8     ft.   deep 3.00  2.40  2.70 

BOO  lin.  ft.     27-in.   pipe,     8-10  ft.  deep , 3.25  2.70  3.00 

120  lin.  ft.     27-in.   pipe.   10-12  ft.  deep 3.50  3.00  3.30 

10  lin.  ft,     27-in.   pipe,   12-14  ft.   deep 4.00  3.30  3.80 

200  lin.  ft.     27-in.   pipe,   14-16  ft.  deep 5.00  3.60  4.25 

200  lin.  ft.     27-in.   pipe,   16-18  ft.  deep 5.50  3.90  5.10 

10  lin.  ft.     27-in.   pipe,  18-20  ft.   deep 6.00  4.20  5.45 

10  lin.  ft.     27-in.  pipe,  20-22  ft.  deep 7.25  4.50  5.80 

20  lin.  ft.     27-in.   pipe,   22-24  ft.  deep 7.50  4.80  6.25 

50  lin.  ft.     24-in.   pipe,     0-6     ft.  deep 2.35  2.60  2,50 

50  lin.  ft.     24-in.  pipe,     6-8     ft.  deep 2.60  2.80  2.65 

100  lin.  ft.     24-in.  pipe,     8-10  ft.  deep 3.00  3.00  2.90 

200  lin.  ft.     24-in.   pipe,  10-12  ft.  deep 3.40  3.20  3.25 

200  lin.  ft.     24-In.   pipe,   12-14  ft.  deep 3.90  3.40  3.70 

80  lin.  ft.     24-in.   pipe,  14-16  ft.  deep 4.50  3.60  4.20 

10  lin.  ft.     21-in.  D.  S.  vitr.  pipe,    0-6     ft.  deep 2.25  2.50  2.20 

280  lin.  ft.     21-in.  D.  S.  vitr.  pipe,     6-8     ft.  deep 2.35  2.70  2.25 

200  lin.  ft.     21-in.  D.  S.  vitr.  pipe,     8-10  ft.  deep 2.65  2.90  2.60 

10  lin.  ft.     21-in.  D.  S.  vitr.  pipe,  10-12  ft.  deep 3.25  3.00  2.80 

50  lin.  ft.     18-ln.  I>.  S.  vitr.  pipe,     0-6     ft.  deep 1.75  1.70  1.80 

50  lin.  ft,     18-in,  D,  S,  vitr,  pipe.     6-8     ft.  deep 2.00  1.90  1.80 

r.n  lin.  ft,     IS-in.  n.  R.  vitr,  pipe.     S-10  ft.  deep 2.50  2.10  2.00 

600  lin.  ft,     15-in.  D.  S.  vitr.  pipe,     0-6    ft.  deep 1.25  1.35  1.25 

800  lin.  ft.     15-in.  D.  S.  vitr  pipe,     6-8     ft.  de-p 1.50  1.50  1.35 

100  lin.  ft.     15-in,  D.  S.  vitr.  pipe,     8-10  ft.  deep 2.00  1.65  1.50 

100  lin.  ft.     12-in.  n.  S.  vitr.  pipe,    0-6    ft.  deep 1.15  1.00  0.85 

100  lin.  ft.     12-in.  D.  S.  vitr.  pipe,     6-8    ft.  deep 1.40  1.10  0.85 

1  36-in.  D.  S.  vitr.  pipe  joint  in  manhole 10.00  7.00  10.00 

1  33-in.  D.  S.  vitr,  pipe  joint  in  manhole 8.00  6.00  8.00 

1  30-in.  D.  S.  vitr.  pipe  joint  in  manhole 7.00  5.00  7.50 

1  27-in.  D.  S.  vitr.  pipe  joint  in  manhole 6.00  4.00  7.00 

1  24-in.  D.  S.  vitr.  pipe  joint  in  manhole 5.00  3.50  6.00 

1  21-in.  D.  S.  vitr,  pipe  joint  in  manhole 4.50  3.00  5.00 

1  18-in.  D.  S.  vitr.  pipe  joint  in  manhole 3.00  2,50  4.00 

1  15-in.  D.  S.  vitr.  pipe  joint  in  manhole 2.00  2.00  2,50 

1  12-in.  D.  S.  vitr.   pipe  joint  in  manhole 1.50  1.50  2.00 


Houston,    Tex. — The    following  are    the    unit    prices   of    tliree  lowest  bids   opened 

Feb,   17  for  construction   of  the   Hill  Street  storm  sewer  system:  (a)   Lucius  Taylor, 
$61,382;  (b)  F.  C.  Youmans  Constr.  Co..  $.")!. 602;   (c)  Horton  &  Horton,  $52,534. 

,«A             ,,  <a)  (b)  (c) 

100  cu.  yd.  extra  excavatmg $1.00  $1.00  $1.50 

600  ton-mile    hauling 0.25  0.30  0.30 

200  man-hour  extra  work  labor 0.30  0.35  0.30 

100  team-hour  extra  work  teams 0.70  0.70  0.70 

10  M  ft.  timber  in  foundations 25.00  30.00  25.00 

100  M  ft.   timber  ordered  left  m  trenches ; 18.00  18.00  10.00 

10  cu.  yd.  extra  Class  I  concrete 9.00  10.00  12.00 

10  cu.  yd.  extra  Class  II  concrete 10.00  11.00  14.00 

10  cu.  yd.  extra  Class  III  concrete 12.00  12.00  15.00 

10  cu.  yd.  extra  brick  masonry 12.50  12.00  15.00 

100  lb,   extra  castings 0.05  0.07  0.05 

100  lb.  extra  reinforcing  steel 0.10  0.07  0.10 

300  cu.   yd.    road    gravel 2.25  1.95  2.25 

300  cu.   yd.   road  shell 2.00  1.75  2.00 

9  standard  manholes.   Type  "A"    (ea.) 45.00  40.00  45.00 

10  extra  depth  manholes.  Type  "A"  (ft.) 5.50  7,00  6.00 

16  standard  manholes.  Type   "B"    (ea.) 45.00  50.00  50.00 

140  extra  depth  manholes,  Type  "B"   (ft.) 6.00  7.00  9.00 

56  catchbasin.s.  supplying  and  setting.  Type  "A"   (ea.) 27.50  30.00  30.00 

10  standard  inlets,  supplying  and  setting,  Type  "B"  (ea) 25.00  25.00  24.00 

6  standard  inlets:  supplying  and  setting.  Type  "C"   (ea.) 60.00  60.00  65.00 

Outfall   complete,    as   per   plans 1,450.00  700.00  995,00 

20  lin.  ft.  66-in.  pipe,  14-16  ft.  deep 9.00  8,00  9.60 

600  lin.  ft.  fifi-in.  pipe.  16-18  ft.  deep 9.25  8.00  9,65 

600  lin.  ft.  66-in,  pipe,  18-20  ft.  deep ..        9.50  10.50  10.20 

30  lin.  ft.  66-in.  pipe,  20-22  ft.  deep 10.00  15.00  11.50 

40  lin.  ft.  60-in.  pipe,   12-14  ft.  deep 7.50  7.80  7.75 

500  lin.  ft.  60-ln.  pipe,  14-16  ft.  deep 7.5.J  8,00  7,85 

600  lin.  ft.  60-in.  pipe.  16-18  ft.  deep 8.00  8,75  8.30 

400  lin.  ft.  60-ln.  pipe,  18-20  ft.  deep 9.00  9.50  8.80 

40  lin.  ft.  60-in.  pipe,  20-22  ft.  deep 9.00  15,00  10.00 

100  lin.  ft.  51-ln.  pipe,  12-14  ft.  deep 6.25  5.60  6.40 

BOO  lin.  ft.  5t-in.  pipe,  14-16  ft.  deep 6.50  5.90  6.65 

100  lin.  ft.  El-ln.  pipe,  16-18  ft.  deep 6.50  6.20  7.60 

20  lin.  ft.  48-in.  pipe,     0-6     ft.  deep 4.50  4.30  4.00 

100  lin.  ft.  48-in.  pipe,     6-8     ft.  deep 5.00  4.30  4.15 

200  lin.  ft.  48-ln.  pipe,     8-10  ft.  deep 5,00  4,40  4.50 

200  lin,  ft,  48-ln.  pipe,  10-12  ft.  deep 5.50  4.90  5.00 

100  lin.  ft.  48-ln.  pipe,  12-14  ft.  deep 5.50  5.16  5.60 

100  lin,  ft.  48-ln.  pipe,  14-16  ft.  deep 6.00  5.50  6.00 

40  lin,  ft,    IS-ln,  rjipe.  16-18  ft,  deep 6.00  5, 90  6.76 

40   lin.   ft.   48-in,    pine,    lR-20  ft.    deep 6,50  O.tr,  7,10 

300  lin.  ft.  26-in.  pipe,    6-8    ft.  deep 3.25  2.85  3.20 

300  lin,  ft.  36-ln,  pipci,     8-10  ft,  deep 3.25  3,10  3.40 


40  lin 

100  lin 

400  lin 

120  lin 

50  lin 

250  lin 

30  lin 

100  lin, 

300  lin, 

40  lin, 

100  lin 

100  lin, 

100  lin 

800  lin 

700  lin, 

100  lin 

300  lin 

300  lin 


Days, 


.  ft.  36-in.  pipe,  10-12  ft.  deep 3.75 

.  ft.  33-in.  pipe,     6-8     ft.  deep 3.00 

.  ft.  33-ln.  pipe,    8-10  ft.  deep 3.00 

.  ft.  33-in.  pipe,  10-12  ft.  deep 3.00 

.  ft.  30-in.  pipe,    0-6    ft.  deep 2.00 

.  ft.  30-in.  pipe,    6-8    ft.  deep 2.50 

.  ft.  30-in.  pipe,     8-10  ft.  deep 2.50 

.  ft.  24-in.  pipe,    0-6    ft.  deep 2.25 

,  ft.  24-in.  pipe,    6-8    ft.  deep 2.25 

,  ft.  24-in.  pipe,    8-10  ft.  deep 2.25 

.  ft.  IS-ln.  D.  S.  vitr.  pipe.    0-6    ft.  deep 1.75 

,  ft.  18-in.  D.  S.  vitr.  pipe,    6-8    ft,  deep 1.75 

.  ft.  18-in.  D.  S.  vitr.  pipe,     8-10  ft,  deep 1.75 

.  ft.  15-ln.  D.  S.  vitr.  pipe,     0-6    ft.  deep 1.00 

,  ft.  15-in.  D.  S.  vitr.  pipe,    6-8    ft.  deep 1.16 

.  ft.  16-in.  D.  S.  vitr.  pipe,    8-10  ft.  deep 1.00 

.  ft.  12-ln.  D.  S.  vitr.  pipe,     0-6     ft.  deep 0.85 

.  ft.  12-in.  D.  S.  vitr.  pipe,    6-8    ft.  deep 1.00 

in.  D.  S.  vitr.  pipe  joint  in  manhole 5.00 

In.  D.  S.  vitr.  pipe  joint  in  manhole 4.00 

in.  D.  S.  vitr.  pipe  joint  In  manhole 3.00 

in.  D.  S.  vitr.  pipe  joint  in  manhole 3.00 

in.  D.  S.  vitr.  pipe  joint  In  manhole 2,00 

time  to  complete 1 20 


4.00 
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3.25 

3.00 
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1.65 
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1.66 
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1.25 

1.60 

1.75 

1.00 

0.90 

1.15 

1.05 

4.00 

5.00 

3.50 

4.00 

3.00 

3.00 

2,50 

2.00 

1,50 

1.50 

120 

120 

Victoria,  Tex.— State  Sanitary  Depart- 
ment has  approved  plans  and  estimates 
for  a  1,500,000  gal.  dally  capacity  sewage 
treatment  plant  and  incinerator.  Cost  ap- 
proximately $22,000.  I>.  A.  Guerlngal,  C^ity 
Engineer. 

WInnsboro,  Tex. — Contract  soon  to  be 
let  for  constructing  the  municipal  water 
works  and  sewerage  system  to  cost  $26,- 
000.  Will  E,  Stevenson,  Engr.,  Bowie; 
Gordon  Alvis,  City  Secretary. 

Calexico,  Cat. — Improvements  to  the 
sewer  system  include  7000  ft.  of  8-in. 
vltri.  pipe  and  a  septic  tank.  Contract 
to  be  let  as  soon  as  bonds  are  sold.  E. 
B.    Browne,   City  Clerk. 

Fresno,  Cal.— B.  E.  Cronkite,  City  En- 
gineer, is  preparing  plans  for  7%  miles  of 
storm  sewers  and  10%  miles  of  sanitary 
sewers,  brick  and  concrete,  18  to  54  in. 
to  cost  about  $360,000  and  $500,000  re- 
spectively. Election  may  be  held  in  May 
or  June  to  vote  bonds. 

IVIerced,  Cal. — Election  to  be  held  April 
10  to  vote  $12,000  bonds  for  sewer  ex- 
tensions. 

MIdvale,  Utah. — City  Council  is  consid- 
ering creating  a  sewer  district  which  will 
require  about  three  miles  of  sewers.  Final 
action  will  be  taken  March  14. 


BIDS     DESIRED. 

Boston,  Mass. — Until  Mar.  6,  by  Metro- 
politan Water  &  Sewerage  Board,  for  20.- 
000  ft.  6,  8  and  10-in.  vitr.  sewer  pipe, 
etc. 

Lakevllle,  Conn.— Until  March  27  by 
Sewers  Committee  of  Lakeville  Fire  Dis- 
trict, town  of  Salisbury,  at  Roberts  Hall, 
Lakeville,  for  furnishing  material  and  con- 
structing pipe  sewers  and  disposal  works 
advertised  in  Engineering  Record.  Engi- 
neers, City-Wastes  Disposal  Company,  156 
Fifth  Avenue,  New  York. 

Batavia,   N.   Y.— See   "Water  Works." 

Cleveland,  Ohio. — Reported  desired  until 
March  9.  liy  Commission  Purchase  and 
Supplies  for  constructing  sewers  in  por- 
tions of  ten  streets. 

Cleveland  Heights  (P.  O.  Warrensvllle), 
Ohio. — Reported  desired  until  Mar.  7,  by 
H.  H.  Canfield,  for  constructing  sewers, 
etc.,  In  Greyton  and  Roxboro  Roads.  F.  A. 
Pease  Engr.  Co.,  804  Marshall  Building, 
Cleveland. 

Columbus,  Ohio. — Until  March  21,  by  G. 
A.  Borden,  Director  Public  Service,  for 
constructing  Third  Avenue  relief  sewer, 
Contract  No.  1.  outlet  section,  requiring 
about  4010  lin.  ft.  84  in.  and  190  lin.  ft.  24 
in.  sewer,  outlet  at  river,  18  manholes, 
etc.;  also,  same  time  separate  bids  for 
Section  2  of  this  sewer,  requiring  2190 
lin.  ft.  42  in.  and  180  lin.  ft.  20  in.  sewer, 
7  manholes,  etc. 

Berwyn,  III. — Until  Mar.  7,  by  Board 
Local  Improvements  (Oscar  N.  Lindahl, 
Secy.),  for  constructing  vitr.  pipe  sewers 
in  (Sreenwood  and  Winfleld  Aves.,  and  W. 
26th  and  other  streets. 

Oshkosh,  Wis. — Reported  desired  until 
March  14,  by  Board  Public  Works  for  con- 
structing sewers  in  Bablitz  Avenue,  Twen- 
ty-third, Twenty-fourth,  Spruce  and  other 
streets. 

Reported  desired  until  March  7,  by  Wm. 
Faber,  Pres.  Bd.  Trus.  ■  County  Asylum, 
for  constructing  sewer,  system  to  consist 
of  9340  ft.  of  12  and  40  in.  sewer,  manholes, 
etc. 


PRICES     AND     LETTINGS. 
■((Indicates  award  of  contract. 

Brooklyn,  N.  Y. — Lowest  bid  opened 
Feb,  21  by  the  Borough  President  for  con- 
structing a  sewer  in  Yarmouth  Street, 
from  Jamaica  Avenue  to  Ashland  Street, 
Jamaica,  submitted  by  the  Green  Con- 
struction Co..  I>ong  Island  City,  at  $20,864. 

♦Yonkers,  N.  Y. — Contract  awarded  by 
Board  Contract  and  Supply  to  Frank  J. 
Kelly,  Yonkers,  for  constructing  house 
and  storm  water  sewer  in  portion  of 
Kimball    Avenue   at   $13,744. 

■A-Camden,  N.  J. — Contract  for  sewer 
pipes,  manhoes.  etc..  for  the  year  1916 
fblds  opened  Feb,  21)  awarded  by  A.  L. 
Sayers,  Street  Commissioner,  to  A. 
Ward  &  Son,  524  Trenton  Avenue. 


^Lexington,  Ky. — Contract  awarded  P. 
P.  O'Neill  &  Bro.  of  Lexington,  for  ex- 
tending  northern  main  sewer,   $9,205. 

Los  Angeles,  Cal. — Following  are  four 
lowest  bids  opened  recently  for  construct- 
ing sewer  In  (3ower  Street:  J.  P.  Click. 
460  Concord  Street.  $22,222;  P.  S.  Tomlch. 
$24,000;  John  Sutalo,  $24,148,  and  Mike 
Chutuck,  $24,780. 

*EI  Centpo,  Cal.— Contract  for  con- 
structing four  concrete  septic  tanks  each 
40  X  20  ft.  awarded  James  Kennedy, 
Washington  Building,  Los  Angeles,  at 
$18,647  (bids  opened  Feb.  16  by  City  Clk.). 
Next  three  bidders:  H.  H.  Peterson. 
$21,420;  Rice  &  Dutcher,  $24,885,  and  Mer- 
cereau  Bridge  &  Construction  Co.,  $26,- 
567.  Olmsted  &  GiUelen,  Engineers,  1112 
Hollingsworth  Building,  Los  Angeles. 


BRIDGES 


PROPOSED     WORK. 

Weston,  Mass. — The  concrete  bridge 
costing  $60,000  to  be  constructed  across 
Charles  River  will  have  one  35-ft.  and 
two  30-ft.  spans.  John  R.  Rablin,  Engi- 
neer, Metropolitan  Park  Commission,  14 
Beacon  Street,  Boston. 

Providence,  R.  I. — An  election  will  prob- 
ably be  held  to  vote  $125,000  bonds  for 
constructing  bridges  along  State  high- 
ways. 

Aurora,  N.  Y. — The  Assembly  passed 
bill  legalizing  $17,500  bond  issue  for  bridge 
over  Cazenovia  Creek. 

Johnson  City,  N.  Y. — Towns  of  Union 
and  Vestal  considering  building  a  bridge 
across  Susquehanna  River  to  connect 
Johnson  City  and  Willow  Point. 

Utica,  N.  Y. — Common  Council  voted  to 
issue  $26,000  improvement  bonds  to  pay 
city's  share  of  cost  of  the  Pleasant  Street 
Viaduct. 

Atlanta,  Ga. — See  "Sewerage  and  Sew- 
age Disposal." 

Bonlfay,  Fla. — Citizens  of  Holmes, 
County  will  \'ote  March  21  on  issue  of 
$25,000  bonds  for  erecting  bridge  and 
building  highway  from  present  ferry 
crossing  across  county  to  Walton  County 
line. 

Jasper,  Miss. — Bridge  and  road  bonds 
for  ^15,000  will  be  sold  March  6  by  County 
Board  Supervisors,  Dlst.  No.  3  (T.  Q. 
Brame.  Clk.). 

Akron,  Ohio. — See  "Railroads." 

Akron,  Ohio. — Bridge  bonds  for  $25,000 
will  be  sold  March  20  by  Board  County 
Commissioners  (U.  G.  High,  Clk.) 

Bloomfield,  Ind. — Contract  about  to  be 
let  by  County  Commissioners  for  con- 
structing 80-ft.  steel  span  at  east  end  of 
White  River  Bridge  and  a  100-ft.  span  at 
west  end  of  Eel  River  Bridge. 

Ft.  Wayne,  Ind. — Reported  Bd.  of 
Works  and  County  Commislsoners  con- 
sidering constructing  an  additional  span 
to  south  end  of  McCombs  Street  Bridge. 

Indianapolis,  Ind. — Bridge  costing  $100,- 
000  is  to  be  constructed  over  Fall  Creek 
at  Senate  Avenue  and  19  small  bridges 
costing  $50,000  are  to  be  constructed. 
Contract  to  be  let  about  April. 

Detroit,  Mich. — Bd.  Supervisors  author- 
ized city  of  Detroit  to  construct  a  tem- 
porary bridge  to  Belle  Isle. 

Urbana,  III. — A  steel  and  concrete 
bridge  costing  $8,000  is  to  be  constructed 
over  Boneyard.  Contract  will  not  be  let 
until  about  June.    Address  City  Engineer. 

Milwaukee,  Wis. — Council  Committee  on 
Railroads  and  Bridges  reported  in  favor  of 
constructing  a  bridge  over  Milwaukee 
River,  from  Biddle  to  Cedar  Street. 

Spooner,  Minn.— The  Canadian  North- 
ein  Railroad  has  received  permission  from 
the  War  Department  to  construct  bridge 
across  Baudette  River,  plans  for  which 
are  being  prepared  by  the  company's  en- 
gineers at  Winnipeg,  Man. 

St.  Paul,  Minn.— Reported  city  directed 
the  Great  Northern  Ry.  Co,  (A.  Hoagland 
Ch,  Engr,,  St.  PauH  and  Northern  Pacific 
R.  R.  Co.  (W.  L.  Darling.  Ch.  Engr.,  St. 
Paul),  to  rebuild  east  span  of  Seventh 
Street  Bridge;  cost,  about  $6,500. 


94 


ENGINEERING     RECORD 


Vol.  73,  No.  10 


steel  City,  Neb. — County  Commissioners 
at  Fairbury  voted  to  repair  150  ft.  bridge 
over  Blue  River,  recently  destroyed  by 
floods. 

Clayton,  Mo. — Contract  about  to  be  let 
by  County  Court  for  constructing  a  bridge 
over  Meramec  River. 

New  Castle,  Tex.— Oklahoma  City  & 
South  Canadian  Bridge  Co.  (Charles 
Smith,  Pres..  New  Castle)  will  construct 
a  bridge  over  South  Canadian  River  be- 
tween Tuttie  and  New  Castle,  cost  about 
$60,000. 

Richmond,  Tex. — See  "Paving  and 
Roads." 

Everett,  Wash.r-County  Commissioners 
considering  constructing  a  bridge  over 
Snohomish  River  to  Smith  Island  at  18th 
St.,  cost  about  J35.000.. 

Oregon. — Reported  State  Highway  Dept. 
at  Salem  completed  plans  and  specitica- 
tions  for  constructing  following  bridges: 
Concrete  viaduct  at  McMinnviUe  in  Yam- 
hill County,  cost  JU.OOO;  steel  span  160  ft. 
between  Athey's  Island  and  mainland  over 
^^■illiametle  Slough  below  Wheatland,  cost 
JIS.OOO;  a  100-ft.  steel  span  over  Rock 
Creek  at  Verona,  Columbia  County,  and  a 
50-ft.  girder  bridge  over  Tide  Creek  near 
Deer  Island.  Chas.  B.  Wilson,  Clerk  Yam- 
hill Countv  at  McMinnviUe,  and  E.  D. 
Cleveland,  Clerk  Columbia  County  at  St. 
Helena. 

Los  Angeles.  Cal. — An  agreement  has 
been  made  between  the  Pacific  Electric 
Railway  Company,  City  Council,  and  the 
property  owners  to  jointly  construct  a 
$35,000  bridge  across  tracks  at  Sherman 
Way  and  West  Boulevard.  Railroad  to 
share  one-half  the  cost. 


BIDS     DESIRED. 

Waynesvllle,  N.  C— Until  March  V.  by 
County  Commissioners  (Geo.  W.  Haynes, 
Clk.)  for  constructing  4  bridges  in  Hay- 
wood County. 

Jackson,  Miss. — Reported  desired  until 
March  6,  bv  W^.  W.  Downing.  Chancery 
Clk.,  for  following  bridge  work:  Steel  ap- 
proach and  floor  systems  on  Baker's 
Creek;  steel  or  concrete  bridge  Hi  miles 
south  of  Pocahontas,  steel  approaches  to 
Lime  Kiln  Oeek  bridge  one  mile  south  of 
Pocahontas. 

Mayfieid,  Ky.— Until  March  13  by  Fiscal 
Court  of  Graves  County,  at  Mayfieid,  for 
furnishing  material  and  erecting  ten  con- 
crete bridges  and  three  steel  bridges  on 
Mayfieid  to  Paris  Road,  also  separate  bids 
for  furnishing  all  cement,  reinforcing 
steel,  f.o.b.  cars  Mayfieid.  Hollie  Ford, 
County  Road  Engineer.  Mayfieid.  Robert 
C.  Terrell.  State  Commissioner  of  Public 
Roads.  Frankfort,  Ky. 

Barbertoo,  Ohio. — Reported  desired  un- 
til March  9,  by  U.  G.  High,  Clk.  Co. 
Comrs.,  for  substructure  and  superstruc- 
ture of  Mud  Run  bridge  on  High  Street 
and  Culvert  on  Norton  Avenue. 

Cincinnati,  Ohio.— Reported  desired  un- 
til March  10,  by  County  Commissioners 
(Albert  Reinhardt.  Clk.)  for  concrete 
bridge  on  Rugler  Mill  Road,  near  Allen- 
dale. 

Lancaster,  Ohio. — Reported  desired  un- 
til March  7.  by  O.  F.  Myers.  Clk.  County 
Comrs.,  for  steel  superstructure  for 
George.  Wooster  and  Maple  Grove  School 
bridges. 

Elkhart,  Ind. — Pleported  desired  until 
March  10.  by  City  Clerk,  for  26,000  sq. 
yd.  pavement  either  brick,  asphaltlc  con- 
crete, sheet  asphalt  bitulithic.  or  cement 
concrete,  18,000  ft.  curb  and  15,000  cu.  yd. 
excavation:  estimated  cost  $65,600.  L.  M. 
Russell,  City  Engr. 

Illinois.— Until  March  21  by  Zane  Ar- 
buckle.  County  Superintendent  of  High- 
ways. Marshall,  for  constructing  the 
NetTs  Ford  bridge,  including  supporting 
present  80-ft.  steel  span  during  construc- 
tion, building  new  80-ft.  steel  span.  14-ft. 
roadway,  building  one  new  plain  concrete 
pier  on  pile  foundations  and  one  rein- 
forced concrete  abutment  on  pile  foun- 
dations and  replacing  present  80-ft.  steel 
span  on  new  pier;  reinforcing  steel  in 
substructure  7500  lbs.  Engineer's  esti- 
mate, including  piles,  |4,560. 

Rock  Island,  III. — Reported  desired  until 
April  8,  by  Joint  Committee,  Board  of 
Supervi.sor«.  of  Rock  Island  and  Henry 
Counties,  at  Rock  Island,  for  constructing 
Colona  Bridge  across  Rock  River,  concrete 
construction.     Probable  cost,  $60,000. 

Pocahontas,  Iowa. — Until  March  16,  by 
L,.  O'lJonnell.  Co.  Aud.,  for  constructing 
seven  bridges  as  follows:  32  ft.  skew  I 
beam  bridge  concrete  floors  and  abut- 
ments, Sherman  Township,  32  ft.  I  beam 
bridge  with  wood  floor  and  concrete  abut- 
ments in  Cummins  Townshio,  20  ft.  skew 
I  beam  bridge  with  concrete  floors  and 
abutments  in  Grant  Township,  20  ft. 
skew  slab  bridge  with  concrete  abutments 
in  Grant  Township,  32  ft.  skew  I  beam 
bridge  with  concrete  floors  and  abutments 
in  Grant  Township.  16  ft.  I  beam  bridge 
with  concrete  floors  and  abutments  in 
Swan  Lake  Township,  16  ft.  slab  bridge 
with  concrete  abutments  in  .Swan  Lake 
Township,  20  ft.  slab  bridge  with  concrete 
abutments  in  .Sherman  Township,  and  20 
ft.  Blab  bridge  with  concrete  abutments 
in  Sherman  Township.  County  will  fur- 
nish the  lumber  for  floors  of  the  two 
bridges  with  wood  floors,  at  Havelock, 
Iowa. 


Toledo,  Iowa. — Until  March  7  by  County 
-■\uditor  for  twelve  concrete  and  steel 
bridges  at  an  estimated  cost  of  $39,000. 
.\.   R.   Hebenstreet,  County  Engineer. 

Waseca,  Minn.— Until  March  20,  by 
Theodore  Peterson,  Co.  Aud.,  for  con- 
structing five  standard  reinforced  concrete 
culverts,  10  x  6  box  culvert,  30  ft.  long, 
town  of  Iosco,  S  X  4  26  ft.  long,  also  4x4 
26  ft.  long,  both  in  town  of  Byron,  10  x 
6  26  ft.  long.  New  Richland.  8  x  6  26  ft. 
long,   in  Otisco. 

Alma.  Kan.— Until  March  7,  by  L.  B. 
Burt,  (bounty  Clerk,  for  constructing  41 
concrete  bridges  and  culverts  for  the 
county. 

Emporia,  Kan. — Reported  desired  until 
March  8.  by  B.  V.  Cross.  Co.  Clk..  for  con- 
structing joint  bridge  over  Rock  Creek. 
Bids  desired  on  arch  design  and  concrete 
girders  with  stone  abutments. 

Pittsburg,  Kan. — Reported  desired  until 
March  24,  by  County  Commisisoners, 
Pittsburg,  for  erecting  steel  bridge  over 
Tippecanoe  River,  near  Pittsburg;'  four 
spans,  total  length  512  ft.;  concrete  wings 
and  abutments,  reinforced  concreted  floor, 
etc.  Probable  cost,  $30,000.  H.  D.  Good. 
Co.  Auditor. 

Yates  Center,  Kan. — Reported  desired 
until  March  7.  by  T.  T.  Davis.  Co.  Clk.. 
for  constructing  two  reinforced  concrete 
piers  at   Durand   bridge. 

Butte,  Neb. — Reported  desired  until 
March  10.  for  constructing  bridge  over 
Niobrara  River,  one  steel  truss.  170  ft. 
span.  16  ft.  roadway  on  concrete  piers 
and  abutments  and  steel  piles.  S.  A. 
Richardson,   Co.   Clerk. 

Minden,  Neb. — Reported  desired  until 
March  H.  by  A.  H.  Broman,  County  Clk., 
for  constructing  steel  and  reinforced  con- 
crete bridges  for  the  county  during  the 
year. 

Steele,  N.  D.— Until  March  31.  by  Board 
County  Commissioners,  for  constructing 
galvanized  and  concrete  culverts.  J.  C. 
McWhinney,   Co.   Aud. 

Gettysburg,  S.  D.— Reported  desired 
until  April  4,  by  E.  E.  Twomey  Co.,  Aud., 
at  Gettysburg,  for  galvanized  iron  culverts 
for  county. 

Kansas  (?Ity,  Mo. — Until  March  11  for 
constructing  substructure  of  Ohio  Avenue 
Bridge  over  Kaw  River  for  the  Kansas 
City  Southern  Rv.  (C.  E.  Johnston,  Ch. 
Engr.,  Kansas  City,  Mo.).  Contract  for 
superstructure  has  been  awarded  Amer- 
ican Bridge  Company  and  requires  about 
1300  tons  of  steel.  Waddell  &  Son,  800 
Graphic  Art  Building.  Kansas  City,  are 
consulting  Engineers.  The  bridge  is  to 
be  steel  costing  $200,000  and  consists  of 
three  spans  two  300-ft.  skew  spans  and 
one  215-ft.  spread  skew  span. 

Houston,  Tex.— Until  March  24.  by  H. 
L.  Washburn,  Co.  Aud.,  for  constructing 
reinforced  concrete  bridge  and  approaches 
across  Brogs  Bayou.  W.  V.  Burnell,  Co. 
Engr. 

Littleton,  Colo. — Reported  desired  until 
March  6  by  Thco.  Taylor,  County  Clerk, 
for  constructing  a  63-ft.  truss  bridge  with 
concrete  floor  and  60-ft.  reinforced  con- 
crete arch  bridge  over  Sandy  Creek  south 
of    Littleton. 

Randie,  Wash. — Reported  desired  until 
March  11.  by  Countv  Commissioners. 
Chehalis,  for  a  210-ft.  steel  bridge  over  the 
Cowlitz  River  at  Cora  8  miles  above  Ran- 
die. J.  D.  Neville,  Co.  Engr. 

South  Bend,  Wash. — Reported  desired 
until  .March  8  bv  W.  E.  Lovering,  Co. 
Aud.,  for  constructing  a  60-ft.  span  Luten 
type  reinforced  concrete  arch  on  National 
Park  Highway  over  Half  Moon  Creek  at 
Lebam;  also  constructing  a  120-ft.  span 
steel  bridge  and  about  830  lin.  ft.  trestle 
approach  for  proposed  East  Raymond 
bridge,  over  Willipaca  River. 

Santa  Barbara,  Cal. — Until  April  3,  by 
Board  of  Supervisors,  for  con.structing  two 
reinforced  concrete  girder  bridges  across 
San  Antonio  Creek  in  Fifth  Road  Dist..  at 
Station  399,  plus  25  and  382  plus  60.  Cost 
about  $11,500. 

Boise,  Idaho. — Reported  desired  until 
March  18.  by  Idaho  State  Highway  Com- 
mission (Geo.  R.  Barker.  Secy.),  for  con- 
structing steel  bridge  301  ft.  long  over 
Malad  River  on  the  Idaho-Paciflc  States 
Highway. 


PRICES     AND     LETTINGS.  . 
irindicatea  award  of  contract. 

-t^Maine. — Following  are  bids  opened 
Feb.  23  by  State  Highway  Commission. 
Augusta,  for  constructing  steel  bridge 
263-ft.  span  at  New  Sharon: 

♦Superstructure — (a)  Plank  floor,  (b) 
wood  block  floor;  Groton  Bridge  Com- 
pany, Groton,  N.  Y..  (a)  $17,400  (awarded 
contract),  (b)  $19,650;  United  Construc- 
tion Company,  Albany,  (a)  $20.SSS;  (b) 
$22,500;  Berlin  Construction  Company, 
New  Britain,  Conn.,  (a)  $21,128.  (h)  $23.- 
906:  Spaulding  Construction  Company, 
Suffleld.    Conn.,    (a)    $22,470.    (b)    $24,450. 

♦Abutments — James  H.  Ken,  Rumfnrd. 
$7,192  (awarded  contract);  Cyr  Brothers. 
Waterville,  $7,975;  Doran  &  Fellows.  Mer- 
cer. $8,205;  Small  &  Ingalls.  Bar  Harbor, 
$8,796. 


Albany,  N.  Y.— Following  are  two  bids 
opened  Feb.  24  by  W.  W.  AVotherspoon, 
State  Superintendent  Public  Works,  Al- 
bany, for  constructing  steel  plate  girder 
bridge  over  Erie  Canal  at  Clinton  Street, 
Whitesboro:  M.  Fitzgerald,  Hoosick 
Falls,  N.  Y.,  $9,472;  E.  J.  Cunningham,  324 
Mary   Street,   Utioa,    $11,038. 

♦Oakmont,  Pa. — Contract  for  furnishing 
from  10,000  to  14,000  tons  steel  for  Besse- 
mer &  Lake  Erie  R.  R.  Co.  bridge  over 
.\lleghenv  River,  awarded  to  American 
Bridge  Co.,  Frick  Building,  Pittsburg. 

♦  Harriman,  Tenn. — Contract  for  con- 
structing concrete  bridge  about  800  ft. 
long  over  Emeroy  River  at  Harriman 
awarded  by  County  Court  (bids  opened 
Feb.  10)  to  Luten  Bridge  Co.,  Nashville, 
at  $56,400. 

•Elizabethtown,  Ky.— Contract  for  con- 
structing a  bridge  558  ft.  long  at  Wool- 
dridges  Ferry  awarded  to  Champion 
Bridge  Co.,  Wilmington,  Ohio,  at  $22,229. 

♦Atlantic,  Iowa. — Contract  for  con- 
structing twenty  bridges  along  Atlantic 
Northern  Railroad,  awarded  to  Camper 
Constr.  Co.,  Omaha,  Neb. 

♦Council  Bluffs,  la. — Union  Pacific  R. 
R.  Co.  awarded  contract  for  steel  for 
bridge  over  Missouri  River  at  Council 
Bluffs  to  .American  Bridge  Co.,  30  Church 
St.,  New  York,  N.  Y.,  estimated  cost  of 
bridge  $1,000,000. 

♦  Decorah,  Iowa. — Contract  for  con- 
structing 10  "I"  beam  span  bridges  with 
concrete  abutments  for  county  awarded  to 
Dubuque  Boat  &  Boiler  Works  at  Du- 
buque at    $14,269. 

♦Mason  City,  ia.— Contract  for  bridge 
work  in  Cerro  Gorde  Countv  awarded  to 
C.  A.  Holvik,  Mason  City,  at  $21,600. 

Mt.  Pleasant,  Iowa. — Contract  for  con- 
structing 83  concrete  bridges  and  culverts 
awarded  Standard  Construction  Company, 
Davenport.  H.  N.  Wright,  County  Audi- 
tor. 

♦Gretna,  Neb. — Contract  for  construct- 
ing bridge  over  Eikhorn  River  about  3 
miles  west  of  Gretna  awarded  to  Monarch 
Engineering  Co.,  Falls  City,  at  $11,843. 

♦  North  Piatte,  Neb. — Contract  for  con- 
structing bridge  over  South  Platte  River 
for  countv  awarded  to  East  St.  Louis 
Bridge  Co.,  East  St.  Louis,  111.,  at  $20,000. 

♦  Dallas,  Tex. — Contract  for  435  tons  of 
steel  for  viaduct  awarded  Virginia  Bridge 
&  Iron   Company.   Roanoke,   Va. 

♦Seattle,  Wash.  —  Contract  for  con- 
structing Stossei  bridge  to  be  steel  con- 
struction with  209-ft.  span  awarded  by 
County  Commissioners  to  Weymouth 
Constr.  Co.,  Pier  No.  1,  at  $18,500,  accord- 
ing to  county's  specifications. 

All  bids  opened  by  County  Commission- 
ers Feb.  21  for  constructing  294-ft.  span 
steel  bridge  at  Falls  City  rejected.  Low- 
est bid  submitted  by  A.  Levergren  &  Co., 
3826   Eastern  Ave.,   at  $39,800. 

♦Victoria,  B.  C. — Contract  for  con- 
structing bridge  for  Canadian  Pacific  Ry. 
Co.  over  Selkirk  Arm  on  line  from  Pa- 
tricia Bav  to  Indian  Reserve  awarded  to 
S.  Doe,  of  Victoria,  at  about  $20,000. 


PAVING  AND  ROADS 


PROPOSED     WORK, 

New  Haven,  Conn. — Paving  Commission 
filed  with  the  Mayor  report  which  pro- 
vides for  paving  about  54  streets. 

Long  Island  City,  L.  I.,  N.  Y.— Plans 
prepared  by  State  Highway  Commission 
at  Albany  for  improving  Rockaway  Blvd. 
where  it  passes  through  Nassau  County 
from  Hook  Creek  to  Broadway,  Lawrence, 
calling  for  a  50-ft.  roadway  with  a  20-ft. 
asphalt  strip  in  center. 

Mount  Vernon,  N.  Y. — The  Mayor  is  re- 
ported in  favor  of  issuing  $250,000  bonds 
for  repaving  streets,  of  which  not  more 
than  $30,000  shall  be  issued  in  any  one 
year. 

Perry,  N,  Y. — Paving  of  Main  Street 
with  brick,  distance  of  %  mile,  being  con- 
sidered by  city. 

Sliver  Creek,  N.  Y. — The  Assembly 
passed  a  bill  legalizing  bonds  for  improv- 
ing Park  PI.  and  Central  Ave. 

Utica,  N.  Y. — Common  Council  consid- 
ering paving  10  streets. 

Whitney  Point,  N.  Y. — Taxpayers  con- 
sidering paving  Main  and  Collins  Streets. 
estimated  cost  $18,000.  Amos  M.  John- 
son, Village  President. 

Altoona,  Pa. — City  Council  passed  ordi- 
nance providing  for  paving  of  Twenty- 
seventh  Avenue,  between  North  Ninth  and 
Maple  Avenues. 

Ambier.  Pa. — See  "Sewerage  and  Sew- 
age   Ui.sposal." 

Lebanon,  Pa. — City  Council  considering 
paving  two  miles  of  streets. 

South  Bethlehem,  Pa. — Election  to  vote 
$150,000  i)aving  bonds  is  under  consider- 
ation. Thomas  (Janey,  Borough  Secre- 
tary. 

Baltimore,  Md. — Board  of  awards  has 
approved  paving  specifications  which  will 
cost  about  $115,000. 


Newport  News,  Va. — See  "Sewerage  and 
Sewage  Disposal." 

Roanoke,  Va. — The  remacadamizing  of 
rock  road  from  the  Montgomery  to  Bote- 
tourt line  and  the  issuing  of  $100,000  bonds 
for  Saiem  Dist.  for  constructing  21  miles 
of  macadam  roads  reported  being  consid- 
ered. Roanoke  County  branch  of  Virginia 
Road  Builders  Asso.  said  to  be  interested. 

Shelby,  N.  C. — Members  of  No.  2  Town- 
ship voted  $40,000  bonds  for  road  work. 
Address  J.    J.    Lattimore,    Shelby. 

Columbia,  S.  C. — Election  will  probably 
be  held  April  11  in  Richland  County  to 
vote  bonds  for  road  improvements. 

Atlanta,  Ga. — See  ".Sewerage  and  Sew- 
age Disposal." 

Clearwater,  Fla.  —  Road  improvement 
bonds  amounting  to  $715,000  will  be  sold 
March  7,  by  County  Commissioners.  (C. 
W.   Wiecking,   CHerk.) 

Key  West,  Fia. — Citizens  of  Monroe 
County  will  probably  vote  a  bond  issue 
for  constructing  roads  on  Key  Largo,  Big 
Pine  Key,   Mattacumbie  and  Cape  Sable. 

Mobile,  Ala. — The  Mobile-Baldwin  high- 
way is  to  cost  about  $10,'i,000,  and  will  in- 
clude two  draw-bridges  over  Tensaw  and 
Spanish  Rivers,  also  about  seven  miles  of 
dredging.  Harry  L.  Fisher,  Mobile 
County   Engineer,   Mobile. 

Jasper,   Miss. — See  "Bridges." 

Chattanooga,  Tenn. — About  $100,000 
will  be  .spent  in  Hamilton  County  during 
191()    for   road    improvements. 

Lawrenceburg,  Tenn.  —  Election  will 
probably  be  held  in  county  to  vote  $350,- 
000  bonds  for  road  improvements. 

Memphis,  Tenn. — Jefferson  Davis  High- 
way Asso.  organized  to  construct  a  high- 
way from  Memphis  to  New  Orleans. 

Rogersvilie,  Tenn. — About  $250,000  bonds 
sold  b^  Hawkins  County  for  constructing 
roads. 

Georgetown,  Ky.— About  $100,000  Scott 
County   road  bonds   sold. 

Henderson,  Ky. — Election  will  probably 
be  held  to  vote  $400,000  bonds  for  con- 
structing roads  in  Henderson  County. 

Hopkinsviiie,  Ky. — Citizens  will  vote 
March  18  on  question  of  issuing  $400,000 
bonds  for  improving  roads  of  Christian 
County. 

New  Castie,  Ky. — Reported  Citizens  of 
Henry  County  will  vote  on  issue  of  $300,- 
000  bonds  for  road  improvements. 

Somerset,  Ky. — Pulaski  Fiscal  Court 
considering  spending  $300,000  for  road  im- 
provements. 

Wickilffe,  Ky.— About  $300,000  Ballard 
County  Road  bonds  sold. 

Canton,  Ohio. — Paving  bonds  for  $38,800 
will  be  sold  Marcli  13  by  Samuel  E.  Barr, 
City  Aud. 

Comrs.  Stark  County  and  Sugar  Oeek 
Township  voted  to  construct  Justus- 
Beach  City  Rd.,  about  3  miles  long,  and 
the  remaining  unpaved  link  in  the  Can- 
ton-New Philadelphia  highway  in  Stark 
County. 

Cincinnati,  Ohio— City  Council  will  sub- 
mit either  at  the  April  or  August  elec- 
tion bond  issue  for  $1,500,000  for  street 
improvements,  including  improvement  of 
Madison  Road,  Eastern  and  Fairbanks 
Avenues,  Quebec  Road  and  Freeman  and 
Central  Avenues,  chiefly  with  wood 
blocks,    macadam  and  Tarvia. 

City  Council,  Feb.  23,  adopted  resolu- 
tions to  pave  with  concrete  on  portions  of 
Glen  Parker  Avenue  and  Handasyde 
Court  and  limestone  Glen  Armand  Ave- 
nue. City  Engineer,  Frank  S.  Krug.  City 
directed  to  prepare  estimates  of  cost. 
Charles  F.  Hornberger,  Dir.  Public  Serv- 
ice. 

Cleveland,  Ohio. — City  Council  voted 
tax  in  favor  of  proposed  Prospect  .-Vve. 
Boulevard  to  link  East  Side  Park  Sys- 
tem with  downtown  business  district. 
Plans  provide  for  removal  of  tracks  from 
Prospect  Ave.,  curving  street  into  Car- 
negie Ave.  at  E.  55th  St.,  and  extending 
Carnegie  Ave.  through  from  E.  89th  St. 
to  Fairmount  Boulevard. 

County  Engineer  directed  to  prepare 
plans  for  paving  Lake  Rd. ;  estimated  cost, 
$205,000. 

Cleveland   Heights,  Ohio.— F.   A.   Pease, 

Engineer,    Cleveland,  is    planning   a    new 

road    from    Mayflbld  and    Lee    Roads    to 
Willoughby. 

Defiance,  Ohio. — It  is  proposed  to  pave 
Harrison,  Jackson  and  Third  Sts.,  about 
25,000  sq.  yds.  .-Ml  material  under  asphalt 
prices  will  be  considered,  curbing  con- 
crete or  sandstone,  foundation  concrete. 
Carl  A.   Smith,   County  Surveyor. 

Eiyrla,  Ohio. — State  Highway  Commis- 
sion at  Columbus  approved  plans  for  im- 
proving about  9  miles  of  Lake  Rd.  in 
Lorain  County. 

Lima,  Ohio. — City  Council  reported  in 
favor  of  paving  twenty-three  streets  at 
cost  of  $200,000. 

Lisbon,  Ohio. — Commissioners  of  Co- 
lumbiana County  considering  spending 
about   JfiOO.OOO   for  road   improvements. 

MeConneisviile,  Ohio.  —  City  Council 
considering  paving  9th  and  10th  Sts.  with 
brick  and  Kennebec  Ave.  with  macadam. 
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New  Philadelphia,  Ohio.— About  $44,000 
will  be  spent  by  Tuscarawas  County  for 
road  improvements. 

Piqua,  Ohio. — City  Council  voted  to  pave 
portions  of  Washington,  Clark  Avenues, 
South.  West  Ash.  North  Streets  and 
Broadway, 

Salem,  Ohio. — City  Engineer  submitted 
to  City  Council  plans  and  estimates  of 
cost  for  paving  West  Dry  St.,  brick  with 
concrete  base  and  stone  curb,  cost  $3.27 
per  ft.  frontage  and  brick  with  sand 
cushion  at  $2.77  per  ft.  frontage. 

Springfield,  Ohio. — Paving  bonds  for 
$15.3S1  will  be  sold  April  3,  by  W.  J.  Bar- 
rett, City  Aud. 

Steubenvllle,  Ohio. — An  appropriation  of 
$42,000  has  been  made  to  Jefferson  County 
by  State  Highway  Commission  at  Colum- 
bus  for  road  improvements  in  county. 

Tiffin,  Ohio.— Reported  Clinton  Town- 
ship Trustees  considering  spending  about 
$80,000   for  road  improvements. 

Toledo,  Ohio. — County  Commissioners 
decided  to  pave  Treadway  Road,  distance 
of  2%  miles,  with  concrete,  at  cost  of 
$27,000;  also  Helfrich  Road,  distance  of  ly. 
miles. 

Warren,  Ohio.  —  Commissioners  of 
Trumbull  County  in  favor  of  constructing 
5  miles  of  improved  roadway  north  and 
south  from  Brooktield  Center,  cost  about 
$50,000. 

Warren,  Ohio.  —  Street  improvement 
bonds  for  $21,000  will  be  sold  March  25  by 
Geo.    T,   Hecklinger,    City   Aud, 

Wooster,  Ohio.— County  Engineer  sub- 
mitted to  County  Commissioners  plans  for 
paving  2%  miles  of  road  leading  from 
east  end  of  paving  on  West  Salem-Con- 
gress  Road, 

Anderson,  Ind. — Bd.  Public  Works  voted 
to  resurface  Meridian  Street  and  Ohio 
Avenue  with  asphalt;  cost,   $25,993. 

Bedford,  Ind. — County  Treasurer  soM 
$11,500  Shawswick  Township  and  $14,0(10 
Marion  Township  gravel  road  bonds. 

Columbus,  Ind. — About  $21,600  Barthtl- 
omew  County  free  gravel  road  bonds  sold. 

Columbus,  Ind. — Construction  of  a  3- 
mile  concrete  road  within  city  limits  re- 
ported contemplated,  cost  about  $45,000. 

Indianapolis,  Ind. — City  will  lav  about 
30  miles  of  pavement  this  year.  Address 
City  Engineer. 

County  Commissioners  will  build  20 
mi:es  concrete  road,  6%  miles  bituminous 
concrete,  6-in.  waterbound  macadam,  6 
miles  of  gravel  road.  Contracts  will  be 
let  at  different  times  after  March  1. 

Lawrenceburg,  Ind. — The  County  Com- 
missioners have  authorized  an  issue  of 
$21,600  bonds  for  constructing  a  gravel 
road   in   Lawrenceburg  Township. 

Hesperla,  Mich. — About  $20,000  bonds 
sold  for  constructing  good  roads  in  Den- 
ver Township. 

Albion,  III. — Citizens  will  vote  in  April 
on  issue  of  $16,000  bonds  for  road  im- 
provements in  county. 

East  Mollne,  III. — Council  passed  ordi- 
nances for  brick  paving  on  Seventeenth 
Street,  Eighteenth  to  Nineteenth  Ave- 
nues, Eighth,  Ninth.  Tenth  and  Eleventh 
Streets,  Sixteenth  to  Seventeenth  Ave- 
nues, estimated  cost  $29,547.  Also  brick 
paving  on  Thirteenth  Street,  Eighteenth 
to  Twentieth  Avenues,  cost  $7,025. 

Dixon,  III. — An  election  will  probably  be 
held  to  vote  on  constructing  an  18-ft,  con- 
crete highway  from  this  city  to  Palmyra 
Township  at  a  cost  of  $60,000,  V,  N. 
Taggett,  County  Engineer,  has  made  a 
preliminary  survey  and  estimates  cost 
at  $46,000, 

Kankakee,  III. — City  Council  voted  to 
pave  Evergreen  Avenue  with  asphalt  and 
Maple  Street  with  brick,  the  latter  to  cost 
about  $22,400. 

Mollne,  III. — Council  is  considering  pav- 
ing Thirteenth  Street  District  with 
asphalt  at  a  cost  of  $35,647.  Lyle  Payton, 
City  Engineer. 

Paris,  111.— County  will  pave  about  four 
miles  with  brick,  township  and  state 
highway.  K,  W.  Barr,  Superintendent  of 
Highways,    Edgar   County.    Paris. 

Quincy,  III. — An  election  will  probably 
be  held  to  vote  $1,180,000  bonds  for  con- 
structing hard  surface  roads  in  Adams 
County. 

Rock  Island,  III — Reported  the  paving 
of  Eighth  Avenue  from  Ninth  to  Nine- 
teenth Avenues  at  a  cost  of  $22,559  is 
under  consideration  by  the  Board  of 
Local  Improvement. 

Springfield,  III. — The  Supervisors  are 
said  to  be  'onsldering  calling  an  election 
to  vote  $1,500,000  bonds  to  provide  hard 
roads  through  the  county. 

Sterling,  III. — Board  of  I^ocal  Improve- 
ments has  passed  three  paving  projects, 
total  cost  estimated  at  $133,000, 

Urbana,  III. — About  17,000  sq,  vds.  of 
brick  pavement  on  6-in.  Portland  cement 
foundation  is  to  be  laid.  Address  City 
FJngineer, 

Indlanola,  Iowa. — A,  H.  Gilllland,  Engi- 
neer. Indianola,  is  preparing  plans  for 
about  three  and  one-half  miles  of  paving 
for  the  city. 


Minneapolis,  Minn. — The  Elwell  bonds 
amounting  to  $530,603  which  are  to  be 
used  for  street  improvement  have  been 
sold.     Address    City    Clerk. 

Tentative  plans  for  road  and  bridge 
work  in  Hennepin  County  in  1916  will  re- 
quire  about   $325,000. 

Minneapolis,  Kan. — Plans  being  pre- 
pared for  laying  30  blocks  of  paving. 
Election  to  be  held. 

WInlock,  Neb. — Contract  will  be  let 
ai>iiut  May  for  1  mile  of  one  course  con- 
crete paving  on  1st  Street.  Cost  $12,000. 
R.  W.  Fletcher,  Engineer.  Winlock.  L.  R. 
Quillen,  Clerk, 

Mandan,  N.  D. — About  32,000  sq.  yds.  of 
paving  CM  concrete  base  will  be  laid  on 
2d  Avenue  N.  W.  and  3d  Avenue  N.  W. 
Blatch  &  Griffln.  Mandan,  Engineers;  W. 
H.  Sutz,  City  Auditor. 

Sioux  Falls,  S.  D.— City  Council  has 
authorized    paving    about    nine    miles    of 

street. 

Beaumont,  Tex. — The  Attorney  General 
has    approved    a    $190,000    bond    issue    for 

Jefferson    County. 

El  Paso.  Tex. — In  report  submitted  to 
City  Council.  City  Engineer  estimates 
cost  of  paving  Alameda  Avenue  at  $92, 70S, 

Houston,  Tex. — Plans  and  specifications 
to  be  prepared  by  County  Engineer  for 
paving  Harrisburg  Road,  cost  about  $175,- 
000. 

County  Commissioners  Court  consider- 
ing constructing  a  road  from  Humble  to 
Moonshine,  estimated  cost  $80,000. 

Houston,  Tex. — Specifications  approved 
by  City  Council  for  paving  Main  Street, 
from  McKinney  Avenue  to  San  Antonio 
and  Aransas  Pass  Ry.  tracks,  estimated 
cost,   $170,000. 

Richmond,  Tex. — Election  to  be  held 
.ilarch  6  in  Road  Dist.  No.  6  to  vote 
$20,000  bonds  for  constructing  bridge  over 
Big  Creek,  also  vote  on  issue  of  $80,000 
for  road  improvements  in  Dist.  No.  12. 
Address  County  Clerk. 

Centralla,  Wash. — Contract  will  soon  be 
let  for  constructing  cement  sidewalks  on 
South  Towner  Avenue  and  Summa,  Jack- 
son and  Madison  Streets.  Caleb  Berry. 
City  Engineer. 

Everett,  Wash. — Preliminary  field  work 
for  year's  road  improvements  in  the  coun- 
ty is  now  under  way.  County  Commis- 
sioners authorized  sale  of  $750,000  bonds 
for  this  year's  work.  Greater  portion  of 
roads  to  be  improved  will  be  one  course 
concrete  paving,  mostly  16  ft.  wide,  but 
one  or  two  cases  for  a  short  distance  9 
ft.  wide.  Thickness  7  in.  in  center  and  5 
in.  at  sides.  W.  C.  Bickford,  County 
Engineer. 

Montesano,  Wash. — Reported  Bd.  County 
Commissioners  will  soon  let  contract  for 
constructing  East  Hoquiam  Road;  cost, 
$20,000.  George  D.  Robertson,  County  En- 
gineer. 

Mt.  Vernon,  Wash. — County  Commis- 
sioners voted  to  construct  3  miles  hard 
surface  pavements.  A.  L.  Strong,  County 
Engineer. 

Okanogan,  Wash. — About  5  miles  of 
permanent  highway  will  be  graded  and 
surfaced  with  crushed  rock  or  gravel; 
cost,  $12,000.  Horace  S.  Smith,  County  En- 
gineer. 

Raymond.  Wash. — City  Council  has 
passed  i-esolution  calling  for  hard  surfac- 
ing of  1V4  miles  of  highway  between  Ray- 
mond   and    South    Bend;    estimated    cost 

$25,000. 

Seattle,  Wash. — Contracts  soon  to  be  let 
for  pavinc;  approximately  25  miles  of  King 
County  highway  and  the  grading  and 
graveling  of  about  13  miles.  About  10 
miles  of  the  paving  with  brick  or  concrete 
from  citv  limits  at  14th  Avenue  S.,  Seattle, 
to  Des  Moines,  cost  $180,000;  paving  from 
Bothereil  to  Snohmish  County  line  $10,000; 
grading  and  graveling  7  miles  between 
Black  Diamond  and  Franklin  and  Howard 
cost  $56,000;  between  Black  Diamond  and 
Maple  Valley.  $60,000.  The  last  contract 
calls  for  heavy  cuts  and  railroad  under 
crossings.  A.  P.  Denton,  County  Engi- 
neer. 

Seattle,  Wash.— City  Council  consider- 
ing paving  Thackerv  Place;  cost  $14,428; 
and  paving  Latona  Avenue,  cost  $9,843. 

City  Council  voted  to  grade  and  pave 
road  to  Rainier  Valley,  distance  of  3  miles, 
cost  about  $205,000. 

Spokane,  Wash.— Contract  soon  to  be  let 
by  the  County  Commissioners  for  con- 
structing Permanent  Highway  No.  11-A 
extending  5  6  miles  from  Meadow  Lake  to 
Cheney,  bids  on  asphalt  macadam,  as- 
phaltlc  concrete  on  macadam,  base  mac- 
adam on  asphaltic  concrete  base,  and  for 
"Stradamant";  cost  about  $50,000.  Charles 
A.  McClung,  Deputy  County  Engineer, 
Spokane. 

Sultan,  Wash. — Town  Council  voted  to 
pave  Main  St.,  cost  $10,000. 

Watervllle,  Wash. — Plans  being  consid- 
ered for  surfacing  with  crushed  rock  or 
gravel  about  4  miles  of  permanent  high- 
way, cost  about  $20,000.  Bids  will  be  re- 
ceived about  June  1.  Robert  T.  Foster, 
County  Engineer. 

Pendleton,  Ore. — Reported  Umatilla 
County  will  vote  at  spring  election  on 
issuing  $980,000  bonds  for  road  improve- 
ments.   Willard  Bradley,  County  Engineer. 


Fresno,  Cal.— Election  soon  to  be  held 
to  vote  $3,000,000  bonds  for  constructing 
permanent  good  roads  in  the  county. 
About  300  miles  of  permanent  highway 
contemplated.     Address   County   Clerk. 

Hanford,  Cal. — City  Trustees  engaged 
Edward  M.  Lynch  of  Glendale  to  pre- 
pare specifications  for  paving  six  streets. 

Los  Angeles,  Cal.— Homer  Hamlin,  City 
Engineer,  recommends  appropriating  $10,- 
000  for  oiling  five  miles  of  roadway,  $6,- 
000  for  pipe,  etc.,  for  culvert,  $10,000  for 
street  building  equipment  for  VanNuys 
section,  etc. 

Road  Commissioner  F.  H.  Joyner  has 
been  commissioned  by  the  Board  of  Su- 
pervisors to  survey  three  miles  of  road 
from  Playa  Del  Ray  and  Manhattan  pre- 
paratory to  repaying. 

Kingsbury,  Cal.— Contracts  soon  to  be 
let  for  15,400  sq.  yds.  concrete  pavement 
on  Simpson  Street.  John  C.  Bates,  Engi- 
neer, Fresno;  H.  E.  Verdee,  City  Clerk. 

Pomona,  Cal. — A  committee  has  been 
appointed,  of  which  D.  Crookshank  is 
chairman,  to  determine  street  improve- 
ments .and  street  protection  needs,  pre- 
paratory to  holding  an  election  to  vote 
approximately   5>200,000  bonds. 

San  Diego,  Cal. — Board  of  Supervisors 
will  appoint  a  committee  to  secure  data 
as  to  county's  needs  in  regard  to  high- 
ways and  bridges.  An  election  will  prob- 
ably be  held  to  vote  about  $750,000  bonds 
for  these  improvements.  George  Butler, 
County   Engineer. 

San  Francisco,  Cal. — Persia  Ave.,  Iowa, 
Folsom  and  Madrid  Sts.  are  to  be  paved 
with  asphalt,  Genesee  and  18th  Sts.  with 
a  combination  of  brick  and  asphalt,'  24th 
St.  with  basalt  pavement,  and  17th  Ave. 
with  broken  rock  pavement,  by  city. 

Turlock,  Cal. — City  Council  voted  to 
pave  Lander  Ave. 

Yuba  City,  Cal. — Reported  Citizens  of 
Reclamation  Dist.  No.  1001  petitioned 
County  Bd.  Supervisors  for  permission  to 
bond  district  for  $150,000  to  provide  for 
constructing  a  highway  along  Sacramento 
River  levee  from  Vernon  to  Sacramento. 

Phoenix,  Ariz. — City  Commission  has 
voted  a  resolution  to  pave  six  blocks  on 
Second  A^'enue  ,and  seven  blocks  on 
Roosevelt  Avenue,  and  probably  seven 
blocks  on   the  latter  street. 

Logan,  Utah. — County  -Commissioners 
considering  constructing  a  road  from  Lo- 
gan to  Ogden  by  way  of  south  end  of 
Cache  Valley  through  Paradise  and  Avon 
to  Ogden  Valley. 

BIDS     DESIRED. 

Brooklyn,  N.  Y.— Until  March  10  by  L. 
H.  Pounds,  Borough  Pres.,  for  paving  on 
portions  of  Seventeenth  Avenue,  Seventy- 
first  Street,  constructing  sidewalks  on 
portions  of  "Thirteenth  Avenue  and  Crosby 
Avenue,  in  all  about  18,430  sq.  ft.  cement 
sidewalks,  4,310  sq.  yds.  asphalt,  etc.. 
furnishing  and  delivering  50.000  iron  slag 
paving  blocks,  to  be  delivered  at  various 
municipal  asphalt  plants  and  Corporation 
Yards.     Total  security  $5,100. 

Elizabeth,  N.  J. — Reported  desired  until 
March  8  for  39,439  sq.  yds.  bituminous 
pavement  on  concrete  base.  J.  L.  Bauer, 
Co.   Engr. 

Flemlngton,  N.  J.— Until  March  23  by 
Board  Chosen  Freeholders,  Flemlngton, 
for  improving  Hoffman  Lower  Valley 
Road,  1.67  miles,  and  Clinton-West  Portal 
Road,  First  Section,  2.8  miles,  with  water 
bound  macadam.  Advertised  in  Engineer- 
ing Record.  Grant  Davis,  Engineer, 
Whitehouse  Station. 

Merchantville,  N.  J. — Until  March  6.  by 
Arnold  H.  Moses,  Chmn.  Com.  Pub.  Wks. 
and  Service,  Camden,  for  paving  of  tracks 
and  strip  3  ft.  wide  on  each  side  of  tracks 
on  portions  of  Maple  Avenue,  on  Moores- 
town  Pike,  lying  between  the  borough 
line,  Merchantville.  with  bituminous  and 
granite  block  pavement  on  concrete  foun- 
dation, in  all  about  10,437  sq.  yd.,  and  26,- 
838  lin.  ft.  of  granite  blocks.  J.  J.  Albert- 
son,  Engr.,  Camden. 

Baltimore,  Md. — Until  March  8,  by  Board 
of  Awards  at  office  of  City  Register,  for 
grading,  curbing  and  paving  with  asphalt 
twenty- five  streets,  in  all  approximately 
55,000  yds.     Probable  cost  $115,000. 

Portsmouth,  Va.— Until  March  8,  by  L. 
P.  Slater,  City  Clk..  for  street  paving  and 
curbing  advertised  in  Engineering  Record. 

Huntington,  W.  Va. — Retmrted  desired 
until  April  6.  by  County  Court,  for  con- 
structing ten  miles  of  brick  paving  on  the 
Mason  County  Line  on  the  Ohio  River 
Road.  Probable  cost  $200,000.  Oliver  & 
Maupin,  Engr.  Co.,  County  Engrs. 

Sumter,  S.  C— Until  March  28,  by  City 
Clerk,  for  street  paving,  about  $225,000 
available,  advertised  in  Engineering  Rec- 
ord.     W.    Loring   Lee,    Engineer.    Sumter. 

De  Land,  Fla. — Until  March  25,  by 
County  Commissioners,  at  office  of  Saml. 
D,  Jordan,  County  Clk.,  De  Land,  for 
improving  highways  in  De  Land-Lake 
Helen  Special  Road  and  Bridge  Dist.. 
advertised  in  Engineering  Record.  J,  B, 
McCrary.  Co.  Engrs.,  1408  Third  National 
Bank  Bldg.,  Atlanta.   Ga. 

Frankfort,  Ky. — Until  March  9,  by 
Crawford  Lee,  Clk.  County  Fiscal  Court, 
for  improving  State  Aid  Road,  beginning 
at  finished  portion  about  1^  miles  south 
of  city  limits  and  running  about  7V4  miles 
to  Shelby  County  line. 


Louisville,  Ky.— Until  March  8  by  Board 
Public  Works,  (Roger  G.  McGrath,  Secy.) 
for  oiling  approximately  %  gal.  per  yd. 
1,700,000  SQ.  yd.  macadam  streets,  and 
covering  100,000  sq.   yd. 

Cincinnati,  Ohio. — Until  March  9  by 
Charles  F.  Hornberger,  Dir.  Public  Serv- 
ice, for  Improving  Reading  Road  from 
Mitchell  Avenue  to  Paddock  Road  with 
7,800  sq.  yds.  wood  block.  City  Engineer 
estimates  cost  at  $34,443. 

Cleveland,  Ohio.— Until  March  22,  by 
Board  County  Commissioners  (E.  G. 
Krause,  Clk.),  for  improving  sections  of 
Som  Center  Road  Nos.  1  and  2,  and  Ridge 
Road  No.  4.    W.  A.  Stlnchcomb,  Co.  Surv. 

Cleveland,  Ohio. — Reported  desired  until 
.March  8.  by  Commissioner  of  Purchase, 
for  paving  and  curbing  portions  of  28 
streets. 

Dayton,  Ohio.— Reported  desired  until 
March  !i,  by  County  Commissioners,  for 
constructing  brick  road  on  the  Shakerton 
Pike,  from  city  limits  one  mile  out  Into 
the  country. 

Elvrla,  Ohio — Until  March  9  bv  Director 
Public  Service  for  about  17,100  sq.  yd. 
brick,  asphalt,  asphalt  block,  wood  or 
3ther  pavmg   material. 

Indiana — By  County  Commissioners  for 
constructing  road  as  follows: 

Until  March  7; 

Bloomlngton,  for  constructing  three 
gravel  roads,  two  In  Clear  Creek  Town- 
ship and  one  in  Perry  Township.  W.  K. 
Kinser.  Co.  Aud. 

Until  March  8: 

Bloomington,   for  constructing  roads   In 
Indian   Creek.    Perry.    Rickard   and   C]" 
Creek  townships.    W.  F.  Kinser,  Co.  Aud. 

Until  March  10: 

Warsaw,  constructing  concrete  road  In 
Jackson  Township.    V.  D.  Mock,  Co.  Aud. 

Indianapolis,  constructing  concrete  road 
in  Center  Township.  Leo  K.  Fesler,  Co. 
Aud. 

Until  March  18: 

Washington,  for  pike  roads  in  Washing- 
ton, Veale  and  Madison  townships.  J.  G. 
Clark,  Co.  Aud. 

Columbus,  gravel  and  crushed  stone 
road  In  Columbus  Township.  W.  H.  Scott. 
Co.  Aud. 

South  Bend,  Ind. — By  Board  Park  Com- 
missioners (Irvin  W.  Jackson,  Chmn.) 
until  March  17,  for  paving  and  curbing 
Niles  Boulevard,  from  Howard  to  Crosby 
streets. 

Marshall,  Mich.— Until  March  20.  by 
Board  Road  Commissioners  of  Calhoun 
County,  at  Marshall,  for  constructing  two 
miles  of  concrete  road  16  ft.  wide.  Alex. 
McKay,  County  Engineer,  303  Ward 
Building,   Battle  Creek, 

Berwyn,  III. — Until  March  7  by  Board 
Local  Improvements  (Oscar  N.  Llndahl, 
Secy  )  for  constructing  cement  sidewalks 
in  Sixty-third  Court  Sixty-third  Avenue 
and  other  streets.     Cost  $17,320. 

Chicago,  III. — Until  March  6,  by  De- 
partment Public  Works  (W.  R.  Moor- 
house,  Comr. )  for  furnishing  and  deliver- 
ing city,  f.o.b.,  cars  on  such  tracks  as 
shall  be  designated  by  Comr.  Pub. 
Wks.  approximately  600,000  paving  bricks. 
Also  same  time  and  place  separate  bids 
for  furnishing  and  delivering  ^t  Munici- 
pal Asphalt  Plant,  one  5-ton  tandem  road 
roller  for  use  of  Bureau  of  Streets. 

Oak  Park,  III.— Until  March  7,  by  Board 
Local  Improvements  (B.  C.  Branstadt. 
Secy.)  for  paving  with  asphaltic  concrete 
with  granite  curbs,  etc..  on  portions  of 
Fillmore,  Twelfth  and  other  streets. 

Belolt,  Wis.— Until  March  14  by  Public 
Works  Committee  (George  P.  Haynes. 
Chmn.)  for  furnishing  material  and  im- 
proving portions  of  twenty-five  streets, 
including  Broad.  Bluff,  North  College  and 
other  streets,  in  all  about  97,000  sq.  yds. 
paving,  55,000  lin.  ft.  combined  curb  and 
gutter.  400  lin.  ft.  covered  gutter.  Bids 
will  be  considered  on  vitr.  brick,  sheet 
asphalt,  asphaltic  concrete  and  one  course 
reinforced  concrete,  all  on  5-in.  concrete 
base. 

Waukesha,  Wis. — Until  March  30,  by  Bd. 
Public  Works,  for  macadamizing  portions 
of  various  streets  advertised  in  Engineer- 
ing Record, 

Creston,  Iowa. — Until  March  9  by  Carl 
Davenport,  City  Clerk,  for  constructing 
50,000  ft.  curbing  and  60,000  yds.  street 
paving.  Bids  will  be  considered  on  con- 
crete, asphaltic  concrete,  brick  block,  ver- 
tical fiber  brick,  sheet  asphalt,  bitum- 
ated  concrete  and  Hassam.  Theo.  S. 
DeLay,  City  Engineer. 

Forest  City,  Iowa. — Until  March  15  by 
G.  B.  Chryst,  Town  Clerk,  for  about  25,000 
sq.  yds,  pavement  and  16,600  lin.  ft.  com- 
bined curb  and  gutter.  Bids  will  be  con- 
sidered on  Portland  cement  concrete,  one 
and  two  course;  asphaltic  concrete,  To- 
peka  and  course  aggregate  specifications; 
Barber  and  independent  asphalts:  brick 
block,  18  per  cent  and  22  per  cent  abrasion 
old  standard  rattler;  vertical  fiber  brick 
2\^  and  3-in.  bituminous  concrete,  bitu- 
lithic,  sheet  asphalt.  Barber  and  inde- 
pendent; various  kinds  of  concrete  curb 
and  combined  curb  and  gutter  will  be 
considered.  Theo.  S.  DeLay,  Consulting 
Engineer,  Creston,  Iowa, 

Grinnell,  Iowa. — Until  March  6,  bv  A. 
C.  Harriman,  City  Clk.,  for  furnishing 
material  and  constructing  cement  walks 
for  year  beginning  April  1. 
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Glenwood,  Minn.— Until  March  20.  by 
County  Board,  for  constructing  roads. 
Jobs  Nos.  1  to  6  inclusive.  Cost.  |18,111. 
Ole  Irgens.  Co.  Aud. 

Marshall,  Minn. — Reported  desired  until 
March  21.  by  E.  S.  Shepard.  County  Au- 
ditor, for  gravellns  State  Rural  Highway 
P.O.  54,  including  19,880  cu.  yd.  gravel,  esti- 
mated cost  tl9,976. 

Winona,  Minn.— Until  March  27,  by 
George  W.  Hofmann.  City  Recorder,  for 
furnishing  and  delivering  one  road  roller 
weighing  from  7  to  10  tons. 

Kearney,  Neb.— Reported  desired  until 
March  8  for  vertical  fiber  brick,  asphaltlc 
concrete  or  monolithic  brick  in  Dlst.  No. 
11,  In  all  about  14,000  sq.  yds. 

Fargo,  N.  D Until  March  8,  by  A.  R. 

Watkins.  City  Aud.,  for  paving  and  curb- 
ing portions  of  Sixth  Avenue  North. 
Eighth  and  One-half  Street  North  and 
other  streets  in  Paving  Dlst.  No.  1,  with 
other  asphalt,  bltulithic,  bituminous  con- 
crete, creosoted  block  or  vitr.  brick. 

MInot,  N.  D.— Until  March  20,  by  A.  D. 
Hagenstein,  City  Aud.,  for  24,844  yd.  pav- 
ing. 

Sioux  Falls,  S.  D.— Until  March  15,  by 
Board  City  Commissioners,  for  paving  por- 
tions of  Main  Avenue,  Eleventh  Street, 
Twelfth  Street,  Spring  Avenue  and  other 
streets,  in  all  about  7»,573  sq.  yd. 

Eldorado,  Ark.— Until  March  21,  by 
Board  (C.  H.  Murphy,  Chmn.)  for  24.500 
sq.  yd.  concrete  or  asphaltic  concrete 
pavement  on  Washington.  Jackson  and 
Main  Sts.,  including  concrete  curb.  John 
MacCrca.  Little  Rock,  Engineer. 

San  Antonio,  Tex. — Reported  desired 
until  March  6  by  City  Council  for  paving 
portions  of  numerous  streets.  Specifica- 
tions call  for  bitulithic,  asphalt  concrete, 
concrete  and  other  similar  paving  ma- 
terials. 

Ephrata,  Wash. — Reported  desired  until 
March  7,  by  C.  T.  Sanders,  Clk.  Board 
County  Commissioners,  for  constructing 
following  roads,  surfacing  only  County 
Road  No.  411  about  6H  miles.  County  Road 
No.  414,  3%  miles.  Permanent  Highway 
No.  1,  one  mile,  Countv  Road  at  Beverly 
running  east  2>4  miles  over  County  Road 
No.   856.     F.    H.   Staraling,  Co.   Engr. 

Washington.— Reported  desired  until 
March  20  by  William  R.  Roy,  State  High- 
way Comr.,  Olympia.  for  surfacing  with 
gravel  or  crushed  rock  about  1%  miles  of 
Pacific  Highway  from  Toledo  southerly  in 
Lewis  County. 

Wallace,  Idaho. — Reported  desired  until 
March  13,  by  City  Council,  for  paving 
residential  section;  probable  cost  $120,000. 

Leamington.  Ont. — Reportejl  desired  un- 
til March  10.  for  paving  portions  of  Rus- 
sell, Mill  and  Talbot  Streets,  In  all  about 
16.069  sq.  yd.     R.  M.  Selkirk,  Town  Clk. 

PRICES     AND     LETTINGS, 

Itlndicatea  award  of  contract. 

Maine. — Following  are  bids  opened  Feb. 
23  by  State  Highway  Commission,  Au- 
gusta,  for  state  road  improvements: 

'A'Jackman — Rockwood  Road — Clearing 
and  grubbing  right  of  way,  31  miles: 
Hurray  Bros.,  Bangor,  $16,116  (awarded 
contract) ;  Marco  Laworgna,  Canton,  Me., 
$17,282;  James  H.  Ken,  Rumford.  $18,948, 
and  Pope  D.  McKlnnon,  Bangor,  $28,620. 

Concrete  road  in  Saco,  3.48  miles:  For- 
glone  &  Romano,  Portland.  48.748;  David 
Sheehan,  Lynn.  Mass.,  $50,796;  Hassam 
Paving  Company,  Worcester,  Mass.,  $55.- 
881;  Powers  Bros..  Brockton,  Mass.,  $66,- 
211.     (No  contract  awarded  yet.) 

♦Concrete  road  in  Scarboro,  .64  miles, 
awarded  Forgione  &  Romano,  Portland,  at 
$8,965. 

♦Concord,  N.  H. — Contract  awarded  by 
FYederic  E.  Everett,  State  Highway  De- 
partment, for  oil  to  be  user!  on  the  state 
roads  this  year  to  Alden  Speare  &  Sons 
Company,  Boston.  Contract  calls  for 
about  500.000  gals,  of  oil  to  cost  approicl- 
mately  $30,000. 

Rochester  N.  Y.— Two  lowest  bids 
opened  by  Bd.  Contract  &  .Supply  for  as- 
phalt repairs  for  year  1916  submitted  by 
Whitmore,  Ptauber  &  Vlcinus  and  Warren 
Bros.  Co..  each  submitting  bid  at  74  cts. 
per  sq.  yd. 

Yonkers,  N.  Y — Following  are  lowest 
bids  opened  recently  by  Board  of  Contract 
&  Supply  for  Improving  Kimball  Avenue 
on  various  kinds  of  pavement:  J.  Canepi. 
Tonkers.  $37,684  for  macadam  and  $39,276 
for  Telford  macadam:  Warren  Brothers 
Co.,  50  Church  St.,  New  York,  N.  Y.. 
$59,303  for  bltulithic  on  bituminous  base 
and  $61,001  on  concrete  base:  J.  O.  Wei- 
ton,  Yonkers,  $62,650  and  $67,959  for  gran- 
Ite  block,  according  to  kind;  62.650  vitr. 
brick;  $57,346  Hassam,  and  64,775  bitu- 
lithic. 

Bloomfietd,  N.  J. — Lowest  bid  opened 
Feb.  21  by  Town  Council  for  furnishing 
road  oil  for  the  year  submitted  by  Logan 
Sc  Hathaway,  9  Clinton  Street,  Newark,  at 
7.7  cts.  and  S%  cts.  for  non-asphaltlc;  and 
Standard  Oil  Company.  .N'cwark.  8  cts. 
non-asphaltlc,  6.4  cts.  asphaltic,  40  to  45% 
or  60%.     Raymond  F.  Davis,  Town  Clerk. 

♦Lavalette.  N.  J. — Contract  for  improv- 
ing Magee.  Brooklyn.  Washington.  Cam- 
den, fjuyer.  Hand  and  While  Kfs.  reported 
awarded  to  J.  W.  Butcher,  A«bury  Park, 
at  $22,875. 


♦Greensboro,  N.  C. — Contract  for  con- 
structing concrete  road  from  Greensboro 
to  High  Point  awarded  R.  G.  Lassiter  at 
about  $11,000  per  mile. 

Tallahassee,  Fla. — Contract  for  ofon- 
structing  sand  clay  surface  highway  24 
ft.  wide  with  15  ft.  hard  surface  from 
Georgia  line  to  Jefferson  County  line  part 
of  Dixie  Highway,  distance  of  about  31 
miles,  awarded  by  County  Commissioners 
to  Bryson  &  Bryson,  Jacksonville,  at  $58,- 
907;  other  two  lowest  bidders,  J.  B.  Mc- 
Crary  Co.,  $68,907;  Worthington  Constr. 
Co.,  $60,696. 

♦Tampa,  Fla. — Contract  awarded  Ed- 
wards Construction  Company.  Tampa,  for 
17  miles  of  concreto  curb  in  Virginia  Park 
subdivision  at  23  cts.  per  lin.  ft. 

♦Vicksburg,  Miss.- Contract  for  paving 
portions  of  Catharine,  Walnut  and  other 
streets  (bids  opened  Feb.  21)  awarded  by 
city  to  Southern  Paving  &  Construction 
Company,  First  Natl.  Bank  Bldg.,  Chatta- 
nooga, Tenn.     A.  M.  Paxton,  City  Clerk. 

♦Knoxvllle,  Tenn. — Contract  for  paving 
State  Street  with  asphalt  from  Church 
Avenue  to  Commerce  Ave.  (bids  opened 
Feb.  21)  awarded  Murray  Construction 
Company,  Kno.xviUe,  at  $20,000.  J.  B. 
McCails,  City  Engr. 

♦Knoxvllle,  Tenn.— Contract  for  paving 
State  St.  with  asphalt  awarded  by  City 
Commission  to  Murray  Constr.  Co.,  Knox- 
vllle, at  $16,017. 

Cheviot,  Ohio. — Lowest  bid  opened  by 
County  Commissioners  at  Cincinnati  for 
paving  Harrison  Pike  with  granite  sub- 
mitted by  Klrchner  Constr.  Co.,  221  W. 
9th  St.,   Cincinnati,  at  $71,168. 

♦La  Porte,  Ind. — Contract  awarded 
Western  Construction  Company,  South 
Bend,  for  about  2  miles  of  asphalt  paving 
on  Michigan  and  Indiana  Aves. 

♦Peru,  Ind. — Contract  for  constructing 
Milton  Kras  Road  in  Peru  Township 
awarded  Ray  W.  Sullivan,  Peru,  at 
$11,450. 

♦Flint,  Mich. — Contracts  for  paving 
supplies  awarded  by  city  as  follows  (D. 
E.  Newcombe.  City  Clerk):  Barber  As- 
phalt Paving  Company,  Woolworth  Bldg., 
New  York.  N.  Y.,  Natural  asphalt  (Ber- 
mudez)  $28.44  per  ton,  and  "C"  asphalt 
(Trinidad)  $21.37  per  ton;  U.  S.  Asphalt 
Refining  Company,  90  West  St.,  New 
York,  N.  Y.,  asphalt,  petroleum  base, 
$17.37  per  ton;  Kelley  Island  Lime  & 
Transport  Company,  Leader  Building, 
Cleveland,  Ohio,  limestone  dust,  $3.95  per 
ton;  J.  P.  Burroughs  &  Son,  Flint,  binder 
stone.  $1.30  per  ton;  United  Fuel  &  Supply 
Company,  asphalt  sand.  $1.32  per  cu.  yd.; 
Asphalt  Block  Paving  Company,  841  Ohio 
Building,  Toledo,  Ohio,  asphalt  block. 
$1.11'/^  per  sq.  yd.;  Carey  Company,  ex- 
pansion cushion  (price  given  is  per  100 
lin.  ft.),  1  in.  x  4  in.,  $5.02;  %  In.  x  4  in., 
$3.76;  %  in.  X  4  in.,  $2.52;  J.  P.  Burroughs 
&  Son,  Flint,  drain  tile  per  M  lin.  ft., 
$24.50:  Indian  Refining  Company,  17  Bat- 
tery PI.,  New  York,  N.  Y.,  residuum,  $13.68 
per  ton. 

♦Chicago  Heights,  III. — Following  are 
bids  opened  Feb.  21  bv  Board  of  Local 
Improvements  (M.  H.  McCoy,  Rngr.)  for 
13,000  sq.  yds.  brick  paving;  Chicago 
Heights  Contracting  Company,  Chicago 
Heights,  111.,  $31,574,  and  E.  H.  Ashdown 
&  Company,  Chicago  Heights,  $32,598. 

♦Oconomowoc,  Wis. — Contract  for  im- 
proving Silver  Lake,  Walnut  and  other 
streets  with  Texaco  (bids  opened  Feb. 
21)  awarded  Nelson-Webor  Construction 
Company,  Oconomowoc,  at  $12,156. 

♦Wausau,  Wis. — Contract  for  paving 
with  brick  on  Forest  Street  and  Grand 
Avenue  awarded  Cinducllne  Paving  Com- 
pany, Forest  Park,  111.,  at  $30,000. 

♦Cherokee,  Iowa.— Contract  for  90,000 
sq.  yds.  paving  and  21,000  lin.  ft.  concrete 
curb  and  gutter  awarded  Bryant  Asphalt 
Paving  Company,  Waterloo,  at  $1.59  per 
sq.  yd.  for  asphaltic  concrete,  Class  A  on 
5-in.  concrete  base,  and  curb  and  gut- 
ters at  59  cts.  William  Shardlow,  City 
Clerk. 

♦Denlson,  la. — Contract  for  paving 
thirty-two  blocks  with  concrete  awarded 
by  City  Council  to  M.  L.  Flynn  Paving 
Co.,  Sioux  City,  at  $1.27'/4  per  square  yard. 

♦Liberty,  lov^a. — Contract  for  paving 
awarded  Feb.  21  as  follows:  C.  B.  Mc- 
Namara  Company,  Dubuque,  15,000  sq. 
yds.  brick  paving  No,  2  brick  Purington 
block,  4  In.  concrete  base,  $1.46  per  sq. 
yd.;  20,000  sq.  yds.  No.  1  brick  block  Pur- 
ington, 5-ln.  base,  $1.83  per  sq.  yd.;  1,100 
sq.  yds.  concrete  alley  paving,  6  in.,  $1.30 
per  sq.  yd.;  27,000  lin.  ft.  curb  and  gutter, 
24-In.  apron,  1  to  2'/4  mix,  48  cts.  per  lin. 
ft. ;  8,400  cu.  yds.  grading,  30  cts. ;  6,700  cu. 
yds.  grading,  45  cts.;  total,  $80,125.  Ben- 
ton R.  Anderson,  Consulting  Engineer, 
Marion. 

♦  Missouri  Valley,  Iowa.  —  Contract 
awarded  H.  R.  .N'ewton,  Missouri  Valley 
for  43.820  sq.  yd.  brick  block  paving,  bitu- 
minous filler  at  $2.06  per  sq.  yd.  total  cost 
about  $96,000.     S.  R.  Williams,  City  Clerk. 

Minneapolis,  Minn. — Following  are  bids 
opened  Feb.  17  by  city  for  creosoted  wood 
paving  blocks  (a)  on  100,000  sq.  yds  only; 
(b)  on  first  175.000  .sq.  yds.;  (c)  on  second 
IW.OOO  sq.  yds.  Prices  given  are  on  3%- 
In.  and  4-in.  respectively;  Chicago  Creo- 
sotlng  Company,  30  N.  La  Salle  St.,  Chi- 
cago, III.,   (a)  $1.55  and  $1.75;  A.  W.  Van 


Haftten,  (a)  $1.50  1/5  and  $1.69%,  18  cts. 
additional  for  rail  block,  3  cts.  lin.  ft. 
filler  strip;  Republic  Creosoting  Company, 
1614  Merchants  Bank  Bldg.,  Indianapolis, 
Ind.,  (b)  $1.46  and  $1.63V4;  $1.61  on  5V4-in. 
rail  block,  2  cts.  per  Un.  ft.  filler  strip; 
(c)  $1.49'A  and  1.67;  and  $1.7814  on  4-in. 
rail  block;  Kettle  River  Company,  1111 
Plymouth  Bldg.,  Minneapolis,  Minn.,  (0) 
$1.46%  and  $1.64%,  13  cts.  additional  for 
rail  block  and  2  cts.  filler  strip;  (c)  $1.50^i 
and  $1.68%,  and  13  cts.  additional  for  rail 
block. 

♦  Eldorado,  Kan. — Contract  for  30,000  sq. 
yds.  brick  or  asphalt  concrete  pavement 
on  Washington  and  Starr  Sts.,  including 
18,000  lin.  ft.  concrete  curbing,  awarded 
A.  Jaicks  Company,  Kansas  City,  Mo. 
They  bid  for  oil  asphaltic  concrete  foO.Jvo; 
Natural  Lake  asphaltic  concrete,  $52,245; 
vitr.  brick  block,  $75,469,  and  vertical  fiber 
brick,  $69,269.  F.  E.  Devlin,  Engineer, 
Newton. 

♦Horton,  Kan.— Contract  for  brick  pav- 
ing (bids  opened  Feb.  21)  awarded  Stan- 
ton &  McGuire  Construction  Company, 
Leavenworth,  at  $11,592.  Other  bidders: 
E  W.  Geiger  Construction  Company, 
Leavenworth,  $11,785,  and  Edward  Jones, 
Kansas  City,  Mo.,  $12,373.  James  D.  Fow- 
ler, City  Engineer. 

♦Seattle.  Wash.— Contract  for  grading 
32d  Ave.  West  awarded  by  Bd.  Public 
Works  to  Washington  Paving  Co.,  L.  C. 
Smith  Bldg.,  Seattle,  at  $108,978. 

♦South  Bend,  Wash.— Contract  awarded 
by  County  Commissioner  to  Hall  &  Coul- 
ter, South  Bend,  as  follows  for  draining, 
grading  and  clearing  about  2%  miles  of 
Mill  Creek  Road  (bids  opened  Feb.  9): 
Sect.  "A,"  $3,066;  Sect.  "B,"  $4,241,  and 
Sect.  "C,'"  $3,937.  W;  E.  Levering,  County 
Auditor. 

♦Washington.- Contract  for  construct- 
ing Sunset  Highway  in  Kittitas  County 
awarded  by  State  Highway  Commission  at 
Olympia  to  Martin  Holm,  Ellensburg,  at 
$22,090. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED     WORK. 

Des  Moines,  Iowa. — Council  considering 
the  question  of  garbage  disposal.  Address 
Mayor. 

Duluth,  IVIInn. — Reported  construction 
of  an  incinerating  plant  costing  $60,000  Is 
contemplated.  Address  Commissioner 
Public  Works. 

BIDS     DESIRED. 

Winona,  Minn.— Until  March  27,  by 
George  W.  Hofmann,  City  Recorder,  for 
furnishing  and  delivering  one  dustless 
pick-up  street  sweeper. 

PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

♦Swissvale,  Pa. — Contract  for  collection 
and  disposal  of  garbage  awarded  American 
Reduction  Co.,  1942  Forbes  Street,  Pitts- 
burgh, Pa.,  at  $5,100.  (Bids  opened  Feb. 
17.) 


Dock — Ft.  Dodge,  Iowa. — Plans  being 
prepared  for  a  municipal  dock  which  is 
to  be  constructed  by  the  city  at  Des 
Moines  River  at  a  cost  of  $100,000.  Ad- 
dress  Mayor. 

Drainage — Madison,  S.  D. — Contract, 
will  be  let  about  July  for  constructing 
drainage  system  in  Lake  and  Moody 
Counties,  main  ditch  to  be  9  miles  long, 
4'  ft.  to  8  ft.  at  bottom,  5  to  13  ft.  deep, 
about  250.000  cu.  yd.  excav. ;  also  Includes 
ten  branches,  mostly  tile,  approximately 
10  miles  in  all.  Charles  A.  Trimmer,  Con- 
sulting Engineer,  Madison. 

Wharf  Bonds — Houston,  Tex.— Attorney 
General  has  approved  city's  $1,500,000 
wharf  and  harbor  bonds  and  $500,000 
drainage  bonds. 

Hydro-Electric  Plant— Everett,  Wash. — 
Reported  J.  L.  Fountain,  12  Avenue  N, 
E.  Seattle,  has  applied  to  county  auditor 
at  Everett  for  10,000  cu.  ft.  of  flow  per 
second  on  Sauk  River.  It  is  stated  that 
Mr.  Fountain  represents  a  syndicate  which 
will  construct  a  hydro-electric  plant  on. 
the   site. 

Drydock  and  Breakwater  —  Tacoma,. 
Wash. — The  Tacoma  Smelting  Company, 
Tacoma,  is  having  plans  prepared  for  a 
slag  breakwater  1000  ft.  long  and  40  ft. 
wide,  extending  into  Commencement  Bay; 
also  for  a  drydock  to  be  included  in  the- 
project.  Approximate  initial  expenditure 
$1,000,000;  total  expenditure  $4,500,000. 

Irrigation— Tacoma,  Wash.— J.  B.  Haw- 
thorne of  Dobble  &  Hawthorne  Company, 
Bank  of  California  Building,  Tacoma, 
has  completed  plans  for  irrigation  of 
26,000  acres  of  land  on  prairie,  south  of 
Tacoma,  with  water  from  Puyallup  River. 
Construction  will  start  this  summer. 
Cost  $250,000. 

Flood  Control — Los  Angeles,  Cal. — En- 
gineer Regan  authorized  to  prepare  an. 
estimate  of  the  flood  control  work.  The 
Board  of  Supervisors  has  deferred  ar- 
rangements for  the  voting  of  $3,600,000. 
bonds   for   this   work. 

Irrigation — Modesto,  Cal. — No  action. 
will  be  taken  until  about  September  on 
tlie  construction  of  the  concrete  spillway 
at  end  of  Lateral  No.  6,  Modesto  Irriga- 
tion District   (C.    S.   Abbott,   Secy.). 

Irrigation  —  Redding,  Cal.  —  Reported 
contract  soon  to  be  let  for  constructing 
the  Anderson  Cottonwood  Irrigation 
System.  This  work  to  be  let  as  follows: 
Head  gate  and  tunnel,  e.xcavation  of 
main  canal  in  two  sub-divisions,  excava- 
tion of  lateral,  projection  of  syphons  and 
the  concrete  head  gate.  The  intake  in- 
cludes a  tunnel  2400  ft.  in  length,  the 
main  canal  will  be  39  miles  long;  at  the 
mouth  of  the  tunnel  the  canal  will  be  46 
ft.  wide  and  6  ft.  deep.  Address  Board 
of  Directors,  Anderson  Cottonwood  Irri- 
gation District. 

Drainage— Logan,  Utah.— Contract  will 
be  let  about  March  for  constructing 
drainage  system  for  Logan  Land  &  Drain- 
age Co.  to  cost  $60,000.  About  200,000  ft. 
of  tiling  and  two  pumps  will  be  included 
in  the  work.  Brown  &  Klcinschmidt, 
Engineers.  Salt  Lake  City;  A.  F.  Candon. 
Mgr. 


HYDRAULIC  CONSTRUC- 
TION    AND     RIVER 
IMPROVEMENTS 


PROPOSED     WORK. 

Water  Power  Plant — Oswego,  N.  Y. — 
John  A.  Bensel,  Bernardsville,  N.  J.,  en- 
gaged to  have  charge  of  the  development 
of  the  municipal  water  power  plant  at 
Dam  No.  6.  John  D.  HIgglns  (Mayor), 
Chairman  Municipal  Water  Service  (5om- 
mission. 

Bulkhead— Atlantic  City,  N.  J.— City 
Commissioners  have  decided  to  bulkhead 
with  concrete  Vt  mile  of  frontage  circling 
Inlet  Park,  Bulkhead  to  be  broad  enough 
to   promenade. 

Hydro- Electric  Plant — Newton,  N.  C. — 
Reported  Southern  Power  Co.,  200  Fifth 
Avenue,  New  York,  is  considering  the 
building  of  a  hydro-electric  plant  on  the 
Cat.twba  River. 

Drainage  —  Humboldt,  Tenn.  —  L.  T. 
Berthe,  Charleston,  Mo.,  engaged  to  pre- 
pare preliminary  surveys  and  plans  for 
drainage  of  lands  along  Middle  Fork  of 
Forked  Deer  River,  about  twenty  square 
miles  probably. 

Flood  Protection — Columbus,  Ohio. — Al- 
vord  &  Burdick,  84  Dearborn  Street,  Chi- 
cago, 111.,  submitted  a  report  to  Franklin 
(Jounty  (ionservancy  Board  on  the  flood 
protection  of  all  exposed  territory  of  the 
Scioto  Valley,  from  Delaware  to  Clhilli- 
cothe,  including  Columbus.  Total  cost 
estimated  at  $10,125,000. 

Seawall — <3uincy.  III. — City  Council  is 
consideririH  $75,000  bond  issue  for  con- 
structing waterway  terminals  to  include 
seawall. 


BIDS     DESIRED. 

State  Canal  Work,  Albany,  N.  Y. — Un- 
til Mar.  S,  by  W.  W.  Wotherspoon,  State 
Superintendent  of  Public  Works,  Albany, 
for  improving  Three  Mile  Harbor  in  Suf- 
folk County,  consisting  of  34,000  cu.  yd. 
excav.;  engineer's  estimate,  25  cts.  per 
cu.  yd.;  total,  $8,500. 

Pier — New  York,  N.  Y. — Until  March  10 
bv  R.  A.  C.  Smith,  Commissioner  of 
Docks,  for  Contract  No.  1488,  Classes  1 
and  2,  for  building  a  freight  shed  with 
appurtenances  on  the  pier  at  foot  of  W. 
Fortv-sixth  Street,  North  River,  Borough 
Manhattan.      Security  $200,000. 

Dredging — Tompkinsvllle,  N.  Y. — Until 
March  30,  bv  J.  T.  Yates,  Inspector  Gen- 
eral Lighthouse  Depot,  Tompkinsvllle,  for 
dredging  in  and  around  basin.  General 
Lighthouse  Depot,  Tompkinsvllle. 

Ditch — Peru,  Ind. — Reported  desired  un- 
til March  11  by  E.  O.  Deeds.  Drainage 
Comr.,  for  constructing  Bell  Ditch,  to 
consist  of  8958  ft.  16,  18,  and  20-in.  drain 
tile,  etc.     Berne  Welch,  Co.  Aurv. 

Dredging — Chicago,  III. — Until  Apr.  1. 
by  U.  S.  Engineer?'  Offlce.  508  Federal 
Bldg.,  Chicago,  111.,  for  dredging  in  Chi- 
cago River,  111.,  advertised  in  Engineering 
Record. 

Drainage — Racine,  Wis. — Reported  de- 
sired until  Mar.  11,  by  Comrs.  of  Norway 
and  Dover  Drainage  Dists.,  for  tile  drains 
in  the  town  of  Dover,  ditch  No.  11,  about 
4800  of  8  to  15-in.  tile,  and  Cox  lateral 
4500  ft.  12  and  16-in.  title.  P.  J.  Hurtgen, 
Engr..    Burlington.    Wis. 

Drainage — Fort  Dodge,  la. — Until  March 
14  bv  .loint  Drainage  District  No.  105  In 
Greene  County  and  212  in  Webster  County 
tor  drainage  to  consist  of  83.279  ft.  of  6  to 
42-in.  tile.  3000  cu.  yds.  excav.,  etc.  Bids 
desired  on  cement  tile,  clay  tile,  or  clay 
segment  block.  S.  J.  Melson.  Engr.  in  . 
Charge   of   (~'onstruction.   Jefferson.  I 

Drains — Fort  Dodge,  Iowa. — ITntil  March 
10  bv  J.  I..  Ilanrahan.  Co.  .\uci..  for  con- 
structing drain  197  near  i5owrie.  to  con- 
sist of  180,200  cu.  yds.  open  work,  also 
tile  drains.     D.  W.  Glhbs,  Engr. 
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state  Canal  Work — Albany,  N.  Y. — Following  are  unit  figures  of  four  lowest  bids 
opened  Feb.  29  by  W.  W.  Wotherspoon,  State  Superintendent,  for  Contract  47-A,  Erie 
Canal,  Section  8,  constructing  canal  from  southeast  corner  of  Town  of  Galena  to 
New  York  Central  R.R.  crossing  at  Lyons,  length  14.46  miles:  (a)  Engineer's  estimate, 
$1,001,179;  (b)  Central  Dredging  Co..  Cleveland,  Ohio,  $726,634;  (c)  Great  Lakes 
Dredge  &  Dock  Co.,  Buffalo,  N.  Y..  $756,353;  (d)  Henry  P.  Burgard,  Buffalo,  N.  Y., 
$765,288;  (e)  Sherman  Statler  Co.,  Lyons,  N.  Y.,  $828,296. 

(a)  (b)  (c)  (d)  (e) 

■Clearing  (lump  sum) $1,000.00  $1,000.00  $1,000.00  $1,200.00  $1,000.00 

.1,864,600  cu.    yd.    excavation 0.50  0.329  0.349  0.35  0.39 

220  cu.  yd.   forming  embankment 0.15  0.15  0.15  0.18  0.15 

103  M  ft.  sheeting  and  bracing 50.00  50.00  50.00  50.00  45.00 

32.3  M  ft.  sawed   lumber   (hemlock)..        50.00  50.00  50.00  50.00  60.00 

1.2  M  ft.  sawed  lumber  (white  oak)        80.00         80.00         80.00         80.00         80.00 
18  M  ft.  sawed  lumber  (yellow  pine)        60.00         60.00         60.00         70.00         60.00 

1,330  cu.    yd.    lining 1.50  1.50  1.50  1.50  1.25 

320  lin.  ft.   round  timber  in  cribs 0.15  0.15  0.15  0.18  0.15 

410  cu.  yd.  stone  filling  in  cribs 1.60  1.80  1.50  1.50  1.60 

7,240  cu.  yd.  second-class  concrete 7.00  7.00  6.80  8.00  6.80 

7,100  cu.  ft.   removing  concrete 0.60  0.50  0.60  0.60  0.50 

10,500  sq.    ft.    steel    sheet    piling,    first 

quality     1.15  1.38  1.15  1.30  1.30 

28,900  sq.   ft.   steel  sheet  piling,   second 

quality    0.30  0.36  0.30  0.25  0.30 

840  cu.   yd.   second-class  riprap 2.50  2.75  2.50  2.50  2.60 

19,900  lin.   ft.   foundation  piles 0.25  0.25  0.25  0.05  0.06 

5,200  lb.   structural  steel 0.05  0.06  0.05  0.05  0.05 

100  1b.  metal  reinforcement 0.04  0.04  0.04  0.048  0.04 

1,850  1b.    iron    castings,    plain 0.04  0.04  0.04  0.04  0.04 

87,200  1b.    metal   in   taintor  gate 0.07  0.084  0.08  0.08  0.07 

880  lin.    ft.    wooden    fence 0.25  0.25  0.25  0.25  0.25 

Maintaining  highway  traffic   (lump  sum).      100.00        100.00       100.00       120.00       100.00 

Removing  bridge  floor  (lump  sum) 75.00  75.00  75.00  80.00  76  00 

Repairs  to  upper  lock  gates   (lump  sum).  2,50u.00     2,500.00     2,500.00     3,000.00     1,500.00 
•Cofferdams,  pumping,  bailing,  etc.,   (lump 

sum)     3,200.00     3,840.00     3,200.00     3,800.00     3,600.00 

-A^State  Canal  Work — Albany,  N.  Y. — Following  are  unit  figures  of  the  four  lowest 
bids  opened  Feb.  24  by  W.  W.  Wotherspoon,  State  Superintendent  Public  Works, 
Albany,  for  flood  abatement  work  in  Olean:  (a)  James  M.  Hamilton  &  Co.,  Gardiner, 
N.  Y.,  $179,268  (awarded  contract);  (b)  John  Young,  509  Bastable  Building,  Syracuse 
1211,696;  (c)  Central  Dredging  Co.,  Cleveland,  Ohio,  $226,160,  and  (d)  Walsh  Construc- 
tion Co.,  Davenport,  Iowa,  $231,416. 

•(a)  (b)  (c)  (d) 

Clearing  (lump  sum) $960.00      $300.00  $1,000.00  $2,000.00 

€00,000  cu.   yd.   excavation 0.23  0.27  0.298  0.305 

900  cu.  yd.  second-class  concrete 7.80  8,00  7.00  8.00 

10,000  cu.   yd.   fourth-class   riprap 1.68  2.80  2.60  1.75 

9,000  1b.    metal   reinforcement 0.048         0.07  0.05  0.04 

2,000  lb.  structural  steel 0.048  0.07  0.10  0.05 

5  sluice  gates,  5x6  ft.,  each 96.00        600.00        600.00        600.00 

1  sluice  gate,  20  X  30  in 30.00        110.00        200.00        150.00 

7  24-ln.   low-pressure  valves,  each 180.00        105.00        100.00        100.00 

1  16-in.   low-pressure   valve 120.00  61.00  75.00  60.00 

27  12-in.  low-pressure  valves,  each 60.00  34.00  50.00  30.00 

3  6-in.   low-pressure  valves,  each 30.00  17.50  25.00  12  00 

150  ton    cast-iron    pipe 48.00  35.00  35.00  50.00 

25  M  ft.  sheet  piling 120.00  40.00  50.00  60.00 

Removing  State  Street  dam  (lump  sum) 600.00        600.00     1,000.00     1,000.00 

Removing  Fifteenth  Street  bridge  (lump  sum) 360.00        200.00        500.00     2,000.00 

Moving  buildings   (lumpsum) 1.200.00     1,500.00     1,000.00     4,500.00 


Drainage — Garner,  la. — Reported  de- 
. sired  until  Mar.  7.  by  E.  P.  Han.son,  Co. 
Aud.,  for  constructing  drainage  ditch  No. 
68  in  all  about  41,257  ft.  6  to  32-in.  tile. 

Ditch — BemldjI,  Minn. — Reported  de- 
sired until  March  7  by  County  Comrs.  for 
constructing  Judicial  Ditch  No.  30.  Prob- 
able cost  $244,142. 

Ditch— Mankato,  Minn. — Reported  de- 
sired until  March  9  by  C.  L.  Kennedy,  Co. 
Aud.,  for  constructing  tile  ditch  No.  42. 
Probable  cost  $21,060. 

Ditches — Olivia,  Minn. — Reported  de- 
sired until  March  20  by  J.  L.  Johnson. 
Co.  Aud.,  for  ditches  Nos.  33,  65,  68  and 
69.      Total   cost   $26,572. 

Ditch — Wheaton,  Minn. — Reported  de- 
sired until  .March  7  by  J.  T.  Erickson,  Co. 
Aud.,  for  constructing  ditches  38,  40,  41, 
42  and  44.     Probable  total  cost  $38,405. 

Drainage — Lawrence,  Kan. — Until  March 
8,  by  Maple  Grove  Drainage  Dist.  (Vernon 
M  King,  Secy.)  for  sewers,  ditches, 
levees,  etc.  Cost  $9,500.  E,  H.  Dunmire, 
Engr.  of  Dist. 

Irrlpatlon — St.  Ignatius,  Mont. — Until 
Mar.  29,  by  U.  S.  Reclamation  Service,  St. 
Ignatius,  for  constructing  canals  and 
structures  on  Flathead  Project,  involving 
about  1300  lin.  ft.  vitr.  pipe,  3500  cu.  yd. 
excav.,  31,500  lb.  structural  and  reinforc- 
ing steel,  etc.,  about  2  miles  southeast  of 
Arlee. 

Lock  Gates — New  Glasgow,  N.  S. — Un- 
til March  13  by  R.  C.  Desrochers,  Secy. 
Dept.  Public  Works,  Ottawa,  for  lock 
•gates  and  their  equipment  at  East  River 
Lock,  N.   S.,  near  New  Glasgow. 

PRICES     AND     LETTINGS. 

■^Indicates  award  of  contract. 

State  Canal  Work — Albany,  N.  Y.— See 
"Bridges." 

-estate  Canal  Work — Albany,  N.  Y. — 
Following  are  four  lowest  bids  opened 
Feb  24.  bv  W.  W.  Wotherspoon,  State 
Superintendent  Public  Works,  Albany, 
for  constructing  the  flood  abatement  work 
in  Olean.  N.  Y.:  James  M.  Hamilton  & 
Co.,  Gardiner,  N.  Y.,  $179,268  (awarded 
contract);  John  Young,  509  Bastable 
Building.  .Syraiuse.  $;!11.696;  Central 
Dredging  Co.,  Cleveland,  Ohio,  $826,150, 
and  Walsh  Construction  Co.,  Davenport, 
Iowa,   $231,416. 

-A-Dltch  —  Duluth,  Minn.  —  Contract 
-awarded  E.  W.  Coons  Company,  Hibbing, 
for  constructing  Ditch  No.  4  in  Alborn 
District,  excavating  about  651,000  cu.  yd. 
of  earth  and  rock  and  grading  70  miles 
of  roadway  at  $102,517. 

-^Dltch  —  Qoodrldge,  Minn.  —  Contract 
awarded  American  Drainage  Co.  of  Thief 
River  Falls  for  constructing  Judicial 
ditch  No.  34,  which  Is  about  100  milei  In 
length,  draining  three  townships. 


•Spillway  Gates— Seattle,  Wash. — Con- 
tract for  spillway  gates  (bids  opened  Feb. 
16).  awarded  S.  B.  Harding,  Chicago,  111., 
at  $10,016. 


Wash.— See     "Private 


•  Dock- Seattle, 

Buildings." 

•  Irrigation — Los  Angeles,  Cal. — Con- 
tract awarded  by  Board  of  Supervisors  to 
Los  Angeles  Manufacturing  Company,  Los 
.\ngeles,  for  steel  pipe,  specification  No. 
1,  for  San  Fernando  Valley  Irrigation  Sys- 
tem at  $251,375. 


ELECTRIC  RAILWAYS 


PROPOSED     WORK. 

Brooklyn,  New  York. — The  Public  Serv- 
ice Commission.  154  Nassau  St.,  New 
York,  has  approved  the  plans  of  their 
chief  engineer,  Alfred  Craven,  for  the 
connection  between  the  4th  Ave.  subway, 
and  the  Fulton  Street  elevated  line 

Bethlehem,  Pa. — Lehigh  Valley  Transit 
Co.  (H.  R.  Fehr,  Gen.  Mgr.,  Allentown) 
considering  double  tracking  line  between 
Bethlehem  and  Easton. 

Wilmington,  Del. — Reported  Wilming- 
ton, Philadelphia  Traction  Co.  will  change 
from  storage  battery  system  to  overhead 
contact  system  on  line  from  New  Castle 
to  Delaware  City;  other  improvements 
are  contemplated. 

BItefield,  W.  Va.— Construction  of  an 
eleccric  railway  from  Bluefleld  to  Poca- 
hontas coal  fields  being  considered.  Blue- 
field  Chamber  Commerce  said  to  be  in- 
terested. 

East  Cleveland,  Ohio. — Councils  of  East 
Cleveland  and  Cleveland  Heights  will  con- 
struct a  steel  railway  on  Noble  Road  be- 
tween Euclid  Avenue  and  Maufield  Road 
for  J.  L.  Free  Land  Company,  1004  Pros- 
pect Avenue,  Cleveland.  Cost  $40,000  per 
single  track  mile. 

Battle  Creek,  Mich. — Michigan  Railway 
Co,  received  franchise  from  Council  to 
construct  an  extension  in  Post  Addition. 

Detroit,  Mich.— Detroit  United  Ry.  Co. 
plans  to  build  18  miles  of  extensions  to 
rjetrolt  city  lines  and  will  double-track 
about  9  miles  of  interurban  lines. 

Hancock,  Mich. — Plans  being  made  by 
Houghton  County  Traction  Co.  (Gardner 
Rogers,  Mgr.,  Houghton)  to  extend  line 
from  Hancock  to  Dollar  Bay. 

Greenville,  III. — Construction  of  an  In- 
terurban line  from  Greenville  to  connect 
with  tracks  of  company  at  Granite  City 
Is  contemplated. 


Murphysboro,  III. — Plans  being  consid- 
ered by  Rapid  Transit  Co.  to  construct  a 
life  from  Murphysboro  to  Mt.  Vernon. 

Muskegon,  Mich. — It  is  reported  that 
Muskegon  Traction  &  Lighting  Co.  Is 
planning  extensions  and  improvements  to 
system  during  present  year;  cost,  $35,000. 


BIDS     DESIRED. 

Toronto,  Ont. — Until  March  14,  by  Bd. 
Control.  City  Hall,  for  supply  and  delivery 
of  special  track  work  for  St.  Clair  Ave. 
carhouse. 


PRICES     AND     LETTINGS. 
iflndicatea  award  of  contract. 

New  York,  N.  Y.— Unofficial  total  of 
the  lowest  bid  opened  Feb.  24  by  Public 
Service  Commission  for  First  District,  154 
Nassau  Street,  for  tracklaying  In  Lexing- 
ton Avenue  subway,  including  Lexington 
Avenue,  Jerome  Avenue  and  149th  Street 
loop  (city  to  furnish  rails  and  other  track 
materials)  was  submitted  by  Empire  Con- 
struction Co.,  51  East  Forty-second 
Street,  at  $276,433. 

•Cincinnati,  Ohio.— Contract  for  3000 
tons  of  steel  shapes  for  an  elevated  struc- 
ture for  t,T5  ""est  End  Traction  Co  , 
awarded  Lackawanna  Bridge  Co.,  Bell  and 
Abbev    Streets.    Buffalo.    N.    Y. 

•San  Francisco,  Cal. — Contract  for  fur- 
nishmg  and  Installing  electrical  conduc- 
tors and  appurtenances  for  Church  St 
Municipal  Railway  awarded  bv  Bd.  Public 
Works  to  E.   Earl  Browne 


RAILROADS 


PROPOSED  WORK. 
Central,  S.  C— Reported  Southern  Ry. 
^■^  P^'^'^'J"'  C*"-  Engr.,  Washington, 
p.  C.)  will  let  contract  early  in  spring  for 
double  tracking  from  Central.  S.  C,  to 
Comelia,  Ga.,  Dist. 

Augusta,  Ga.— Hamilton  Miller  of  Au- 
gusta is  reported  interested  in  organiza- 
tion of  Augusta  &  North  Ry.  which  in- 
tends building  a  line  from  Augusta  to  the 
Seaboard  Line  at  North,  S.  C,  a  distance 
of  about  60  miles.  The  present  plan  is  to 
use  the  tracks  of  the  Augusta-Alken 
electric  line  to  Aiken  and  construct  a  line 
about  36  miles  long  from  Aiken  to  North. 

-^  •',? ^**Ct  Ala.— Reported  Chattahoochee 
Valley  Ry.  Co,  (J.  T.  Barker,  Gen.  Mgr., 
West  Point,  Ga,i  will  extend  line  from 
Jester.  Ala,,  to  point  between  Opelika  and 
Columbus,  probably  to  Smith's  Station  on 
line  of  Central  of  Georgia. 

Akron,  Ohio.— County  and  the  officials 
of  the  Pennsylvania,  Baltimore  &  Ohio 
and  the  Erie  Railroads  are  considering  the 
building  of  a  subway  at  Kenmore  Avenue 
to  cost  $40,000  and  the  construction  of 
two  viaducts,  one  over  tracks  of  Pennsyl- 
vania and  B.  &  O.  Railroads  at  Wuchter 
crossing  in  Tallmadge  Township,  and  the 
other  at  Center  Street  In  Barberton.  The 
county  to  pay  40%  of  the  cost  and  the 
R.  R.  Companies  60%.  Address  Countv 
Clerk. 

St.  Paul,  Minn. — The  Minneapolis  &  St. 
Louis  R.R.  Co.  (R.  G.  Kenly,  Ch.  Engr., 
Minneapolis)  intend  replacing  with 
heavier  steel  rails  55  miles  of  the  com- 
pany's track  between  St.  Paul  and  Al- 
bert Lea  and  between  Minneapolis  and 
Peoria,  111. 

Black  Rock,  Ark. — L.  C.  Hudson.  Rail- 
road Contractor  of  Memphis,  Tenn..  is 
reported-  interested  In  a  company  which 
intends  constructing  a  railroad  from 
Black  Rock  in  I^awrence  Countv  on  the 
Frisco  on  through  Sharp  and  Izard  Coun- 
ties to  Gulon  on  White  River  division  of 
Iron  Mountain  R.  R. 

Oklahoma,  Okla. — Charter  granted  to 
Oklmulgee  Northern  Ry.  Company,  to 
build  12  miles  of  road  from  Okmulgee  to 
Coalton.  at  a  cost  of  $300,000.  Incorpor- 
ators: Lee  Clark,  Frank  L.  Hale  of  Kan- 
sas City,  Mo.     J.  A.  Price,  Okmulgee. 

Port  Angeles,  Wash. — C,  C.  Donovan, 
construction  engineer  of  the  Chicago,  Mil- 
waukee &  St.  Paul  Ry.  Co.  (C.  F.  Low- 
eth.  Ch.  Engr.,  Chicago,  111.)  has  com- 
pleted arrangements  for  constructing  7 
miles  of  extension  of  Seattle.  Port  An- 
geles &  Western  R.  R.  from  Port  An- 
geles west  to  Twin  River  and  Deep  Creek 
section. 

Tacoma,  Wash. — Great  Northern  R.  R. 
(A.  H.  Hogeland,  Ch.  Engr..  St.  Paul. 
Minn.)  win  spend  between  $2,000,000  and 
$3,000,000  In  the  construction  of  concrete 
snowsheds  in  the  Cascade  Mountains.  A 
concrete  wall  will  be  constructed  for  fully 
12  miles. 

San  Francisco,  Cal. — Reported  Butte, 
Boise  &  S.an  Francisco  R.  R.  Company  has 
secured  right  of  way  to  this  city  and 
plans  Include  double  tracking  for  32  miles 
out  of  San  Francisco.  L.  O.  Leonard, 
President  of  the  company. 

Holbrook,  Ariz. — Navajo  Southern  R.R. 
Co.  (W.  H.  Clark,  Secy.,  Holbrook)  re- 
ported contemplating  a  road  through 
Sitgreaves  national  forest  via  Snowflake, 
Ariz.,  to  Fort  Apache,  a  distance  of  140 
miles. 


BIDS     DESIRED. 

Philadelphia,  Pa.— Until  March  28  by  C. 
A.  Shand,  Ch.  Eng.  Pennsylvania  Rail- 
road, Room  607  Broad  St.  Station,  for 
Contract  No.  IIB  Inbound  freight  house 
and  automobile  platform  In  the  Federal 
St.  Yard,  Philadelphia,  work  appurtenant 
to  Sotuh  Philadelphia  track  elevation  ad- 
vertised in  Engineering  Record. 

PRICES     AND     LETTINGS. 
■kindicatea  award  of  contract. 

•  Harrlsburg,  Pa.  —  Contract  awarded 
James  McGraw  Co.,  Commercial  Trust 
Building,  Philadelphia,  for  grading  and 
masonry  work  for  new  track  of  Philadel- 
phia &  Reading  R.R.  from  Rutherford 
yards  to  Harrlsburg,  a  distance  of  about 
seven  miles. 

•Hamlet,  N.  C.  —  Contract  awarded 
Vaughan  Construction  Co.  of  Roanoke, 
Va.,  for  grading  yards  of  the  Seaboard 
Air  Line  R.  R.  here  for  the  shops  of  the 
road;  also  the  contract  for  seven  miles 
of  grade  division  on  East  Carolina  divi- 
sion. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK. 

Lee,  Mass. — Building  Committee  ap- 
pointed to  secure  plans  for  proposed  $35,- 
000  school.     Address  Town  Clerk. 

Weston,  Mass. — The  town  is  contem- 
plating erecting  a  $95,000  Town  Hall.  B 
Loring  Young,  Chairman  Committee. 

Walllngford,  Conn.— Contract  will  be  let 
about  March  for  erecting  the  two-story 
fireproof  high  school,  steel,  stone  and 
brick  construction,  costing  $115,000.  John 
T,  Simpson,  Newark,  N.  J.,  Architect; 
Alfred  B.  Morrill,  Superintendent  of 
Schools. 

Bath,  N.  Y. — Contract  will  be  let  about 
April  for  erecting  a  two  and  one-half 
story  brick  and  concrete  fireproof  school 
to  cost  about  $30,000.  Otis  Dockstader  & 
Son,  Elmira,  Architects;  Thomas  Shan- 
non, Secretary,  Board  of  Education. 

Dunkirk,  N.  Y.— Steps  being  taken  to 
erect  Newton  Memorial  Hospital.  Ad- 
dress County  Clerk. 

Lackawanna,  N.  Y.— Board  of  Educa- 
tion has  decided  to  erect  eight  rooms  each 
to  Schools  Nos.  2,  3  and  4,  and  an  addi- 
tion to  high  school;  total  cost  $70,000. 

Lake  Placid,  N.  Y.— Plans  of  Demers. 
Mosley  &  Campalgne,  Illuminating  Build- 
ing, 'Troy,  selected  by  Board  of  Educa- 
tion, for  proposed  three-story  and  base- 
ment, fireproof,  reinforced  concrete,  steel 

""■'^•^V,®'""®  "'■  '^'■■■a  <=o'ta  high  school; 
probable  cost,   $125,000.  =i-uuui, 

Lockport,  N.  Y.— Steps  being  taken  to 
erect  proposed  $100,000  County  Tubercu- 
losis Hospital.  Frank  E.  Carlton,  Chair- 
man Building  Committee. 

Hackensack  N.  J.— R.  o.  Bentley. 
Chairman  bchool  Committee,  submitted 
report  to  Board  of  Education  recommend- 
ing purchase  of  site  on  Beech  and  Sec- 
ond btreets  for  erecting  flew  high  school 
c°.,*=°?*KT*^^,"'»,2*''  also^for  eitenslon  to 
bchool  No.  4,  Pairmount,  costing  $43,000. 

BoM"l?n'^<m?'  '^-  •J— Board  of  Education 
Itieet   Sci?    P"^  '"''  e'ecting  new  Sylvan 

yineland,  N.  J.— Board  of  Education 
will  erect  a  school  costing  $28,000. 

D  ^St^i*''*'"'  Pa— E.  R.  Bitting  of  South 
Bethlehem,  engaged  to  prepare  plans  for 
eight-room  school  to  be  erected  at  Ninth 
Board        ''^°    *^®""®*-      Address    School 

Blrdsboro.  Pa.— School  Board  passed 
resolution  authorizing  $50,000  bonds  for 
school  improvements. 

Danville,  Pa.— Erection  of  high  school 
.°fi'"^  ''<?°,"'  *'».000  under  consideration 
Address  School  Board. 

Johnstown,  Pa.— Andrew  P.  Cooper 
Uniontown,  engaged  to  prepare  plans  for 
?i1in'n?n  ^,S^.90'•  to  cost  approximately 
$100,000.  (Citizens  recently  voted  $225,000 
school  bonds.    Address  School  Board. 

..r.^^T'.  Brighton,  Pa.— Erection  of  a  $100  - 
000  high  school  contemplated.  Address 
Board  of  Education. 

Palmerton,  Pa.— School  Board  has  de- 
cided to  erect  eight  room  fireproof  school 
in  the  West  End. 

Philadelphia,  Pa.— Plans  being  prepared 
by  John  T.  Windrim,  Commonwealth 
Building,  for  stone  and  concrete  Conven- 
tion Hall  to  be  erected  for  city  at  Twen- 
ty-second Street  and  the  Parkway;  cost 
about  $1,250,000. 

Plans  are  being  prepared  by  Horace 
■Trumbauer,  Land  Title  Building,  for 
three-stor.y  stone,  concrete  and  steel  li- 
brary to  be  erected  at  Nineteenth  and 
viii.e  Streets;  cost  about  $3,500,000. 

Philadelphia,  Pa.— Albert  Kelsey,  Perry 
Bldg.,  Philadelphia,  has  been  instructea 
to  prepare  plans  for  a  group  of  buildings 
^°JS°I^°I^  College  for  Girls  to  be  erected 
at  Erdenheim  Farms. 
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Pittsburgh,  Pa. — Board  of  I»ublic  Edu- 
cation has  authorized  purchase  of  land  for 
2  grade  Bchools.  a  high  school  and  for  ad- 
ditions to  2  other  high  schools 

Pottsvllle,  Pa. — Erection  of  three-story 
brick  almshouse,  costing  |30,/00  contem- 
plated.    Address  County  Clerk. 

Oelmar,  Del, — Erection  of  a  school,  cost- 
ing about  {125,000  under  consideration. 

Baltimore,  Md. — Plans  being  prepared 
by  Ellicott  &  Emmart,  Union  Trust  BIdg., 
for  a  chapel  to  be  erected  a'  Goucher 
College.  Cost  (25,000.  Wm.  V.  Gutb, 
President. 

Roanoke,  Va. — Election  to  vote  on  $300.- 
000  bonds  for  erecting  new  schools  con- 
templated.    Address  City  Clerk. 

Warwood,  W,  Va. — Architects  selected 
by  Richland  District  Board  of  Education 
for  proposed  $65,000  central  schooL 

Hamilton,  Ala. — Frederick  Ausfeld.  Bell 
Building,  Montgomery,  engaged  to  prepare 
plans  for  rebuilding  Sixth  District  Agri- 
cultural School,  recently  destroyed  by  Are; 
cost  about  $30,000. 

Lake  Charles,  La. — The  School  Board 
is  having  plans  prepared  for  a  $125,000 
school.     Address  School  Board. 

Bristol,  Tenn, — School  Board  has  pur- 
chased site  on  Alabama  and  Woodlawn 
streets  and  intends  erecting  $50,000  high 
school. 

Winchester,  Ky.— John  W.  Crone,  Win- 
chester, engaged  to  prepare  plans  for 
$30,000  general  hospital. 

Akron,  Ohio. — Additions  to  City  Hos- 
pital, to  include  maternity  building, 
I>athological  laboratory  and  nurses'  home 
contemplated;  probable  cost  $175,000. 

Amherst,  Ohio. — Election  to  be  held 
March  28  to  vote  $50,000  bunds  for  erect- 
ing high  school.  J.  B.  Arcey,  Clk.  Board 
of  Education. 

Atwater,  Ohio. — Citizens  voted  $24,000 
bonds  to  erect  centralized  school.  Ad- 
dress School  Board. 

Boardman,  Ohio, — Citizens  of  Boardman 
Township  voted  $30,000  bonds  for  erecting 
additional  school.  Address  Township 
Clerk. 

Coalton,  Ohio. — School  bonds  for  $35,- 
000  win  be  sold  March  18  by  W.  F.  Dar- 
ling, Clk.  Board  Education. 

Eaton,  Ohio. — Hiestand,  Richards,  Mc- 
Carty  &  Bulford.  Hartman  Building,  Co- 
lumbus, selected  to  prepare  preliminary 
plans  for  proposed  $250,000  county  court- 
house. 

Grand  Rapids,  Ohio, — Citizens  voted 
$45,000  bonds  to  erect  school.  Address 
School  Board. 

Lorain,  Ohio. — Advisory  Board  of  Hos- 
pital Trusteees  decided  to  erect  adminis- 
tration section  and  a  southern  wing  at 
St.  Joseph's  Hospital,  probably  of  brick 
and  stone,  costing  about  $60,000.  H.  F. 
Ford,  Archt,  Honecker  Building. 

New  Philadelphia,  Ohio — J.  C.  Lewis  of 
New  Philadelphia,  retained  to  prepare 
plans  for  proposed  Dover  township  con- 
tralized   school. 

Ravenna,  Ohio. — EIrection  of  a  high 
school  at  Clinton  and  East  Main  streets 
contemplated.  Address  Board  of  Educa- 
tion. 

Reading,  Ohio. — School  bonds  amounting 
to  $60,000  sold  by  Board  of  Education. 

Indianapolis,  Ind. — Contract  will  be  let 
In  March  for  erecting  tuberculosis  hos- 
pital to  cost  about  $70,000.  W.  E.  Russ, 
Archt.,  Merchants  Bank  Buirding. 

Warsaw,  Ind. — School  bonds  amounting 
to  $40,000  have  been  sold.  Flint  E.  Bash, 
Secretary  School  Board. 

Ithaca,  Mich.— Gratiot  County  Super- 
visors voted  $40,000  bonds  to  rebuild  poor 
house  destroyed  by  fire. 

Menominee,     Mich. — School     Board    ap- 

£  roved    issuing   $165,000   bonds   for   school 
nprovements. 

Rockford,  Mich. — Election  soon  to  be 
held  to  vote  $50,000  bonds  to  erect  new 
school.     Address  Board  of  Education. 

Chicago,  III. — Sum  of  $200,000  has  been 
given  to  University  of  Chicago  for  erect- 
ing new  Divinity  School  building. 

Mattoon,  III. — Contract  will  be  let  after 
March  15  by  Memorial  Methodist  Hos- 
pital Trustees  <S.  W.  Phillips,  Pres.)  for 
erecting  brick,  two-story,  56  x  116  ft., 
fireproof  building. 

Cadott,  Wis. — Volkman  &  Hancock  of 
Eau  Claire  reported  architects  for  $25,000 
high  and  grade  school  to  be  erected  here. 

Grantsburg,  Wis. — Citizens  voted  $25.- 
000  bonds  for  erecting  high  school.  Ad- 
dress School  Board. 

Milwaukee,  Wis. — Robert  A.  Messmer, 
Majestic  Building,  engaged  to  make  In- 
vestigations and  report  on  cost  of  repair- 
ing and  remodeling  County  Insane  Hos- 
pital. W.  E.  McCarty,  Chairman  County 
Board. 

Rice    Lake,    Wis, — ^Volkman    &   Hancock 
,  of  Eau  Claire  selected  to  prepare  plans  for 
10-room,  semi-fireproof  grade  school;  cost 
$35,000. 


Superior,  Wis. — Reported  County  Trus- 
tees and  Poor  Commission  will  consider 
plans  March  1  for  a  $25,000  building  to 
be  erected  at  the  Poor  Farm. 

Burlington,  Iowa. — City  Hall  improve- 
ment bonds  amounting  $30,000  sold  by 
Board  of  Aldermen. 

Cherokee,  la, — Contract  about  to  be  let 
for  erecting  $30,000  brick  addition  to  State 
Insane  Hospital.  Beuttler  &  .\rnold, 
Archts,  Security  Building,  Sioux  City. 

Ottumwa,  Iowa. — Election  to  be  held 
March  13  to  vote  $125,000  bonds  to  erect 
new  buildings  and  equipment  for  the  high 
school.     Address,  Board  of  Education. 

Gaylord,  Minn. — A  courthouse  is  to  be 
erected  here.     Address  County  Clerk. 

Minneapolis,  Minn.  —  The  Hiawatha 
School  is  to  be  1  story,  not  fireproof,  plana 
being  prepared  by  R.  V.  L.  Haxby,  Board 
of  Education,  City  Hall.  Rose  &  Harris, 
470  Auditorium  Building,  Mechanical  En- 
gineers. 

Red  Wing,  Minn, — Election  to  be  held 
March  14  to  vote  $100,000  bonds  for  erect- 
ing high  school. 

Rochester,  Minn. — Election  to  be  held 
March  14  to  vote  $125,000  school  bonds. 
Address  Board  of  Education. 

St.  Paul,  Minn.— The  Midway  General 
Hospital  Company  will  erect  a  $100,000 
hospital  at  389  Snelling  Avenue.  I.  C. 
Simmons,  President,  Board  of  Trustees. 

Winnebago,  Minn. — The  citizens  are 
considering  erecting  a  new  City  Hall  and 
paving  main  streets  this  year.  Address 
the  City  Clerk. 

Concordia,  Kan.— W.  T.  Schmitt,  Okla- 
homa City,  Okla.,  engaged  to  prepare 
p.ans  for  high  school.  Election  to  be 
held  in  April  to  vote  $100,000  bonds  to 
elect  this  school.  Harry  Davies,  Pres. 
Bd.  Educ. 

Omaha,  Neb. — ^University  of  Omaha  in- 
tends erecting  this  summer  a  $100,000 
classroom  and  laboratory  building.  D.  E. 
Jenkins,  Pres. 

Dickinson,  N,  D. — The  idea  of  erecting 
a  new  city  hall  has  been  abandoned  for 
the  present.    R.  C.  Hill,  City  Auditor. 

Forsyth,  Mont. — Dedrick  &  Piper  of 
Billings  engaged  to  prepare  plans  for 
$50,000  high  school. 

Joplln,  Mo. — County  Tuberculosis  Hos- 
pital Commission,  Joplin  National  Bank, 
Fourth  and  Main  Streets,  has  selected 
plans  prepared  by  Rose  &  Peterson  of 
Kansas  City,  Kan.,  for  proposed  County 
Tuberculosis  Hospital,  to  be  two  stories 
and  basement,  of  reinforced  concrete  and 
masonry  construction  and  floors  of  rein- 
forced concrete  covered  witli  wood  or  a 
substitute  composition.  Site  not  yet  de- 
cided upon. 

F»rt  Stockton,  Tex. — Plans  being  pre- 
pared for  high  school,  for  which  citizens 
voted  $50,000  bonds. 

Roscoe,  Tex. — Election  to  be  held  March 
28  to  vote  $100,000  bonds  to  erect  a  court 
house.     Address  County  Clerk. 

Wichita  Falls,  Tex,— Sanguinet  & 
Staats,  Ft.  Worth,  architects  for  4-story 
fireproof  courthouse  to  cost  about  $200,- 
000. 

Chickasha,  Okla.— Plans  being  prepared 
for  a  $70,000  high  school.  Address  Board 
Education. 

Colfax,  Wash. — Beezer  Brothers,  North- 
ern Bank  Building,  engaged  to  prepare 
plans  for  four-story  reinforced-concrete 
and  hollow  tile  hospital  building  to  be 
erected  for  Sisters  of  St.  Teresa;  cost 
about    $150,000. 

Baker,  Ore,— Lawrence  &  Holtord, 
Chamber  of  Commerce  Building,  Portland, 
selected  to  prepare  plans  for  $100,000  high 
school. 

Portland,  Ore.— Contract  will  be  let 
about  March  20  by  F.  A.  Naramore,  Supt. 
of  Schools,  for  erecting  first  unit  of 
Franklin  School  consisting  of  two  build- 
ings, one  two-story,  68  x  131  ft.,  main 
building,  brick  and  terra  cotta,  other 
building,  70  x  205  ft.,  combination  mill 
and  reinforced  concrete.     Cost  $120,000. 

Roseburg,  Ore, — Election  to  be  held 
.March  11  to  vote  $75,000  bonds  to  replace 
liigh  school  building  destroyed  by  Are. 
Address  School  Board. 

San  Bernardino,  Cal.— Contract  will  be 
let  about  March  20  by  Board  of  Super- 
visors for  erecting  the  county  hospital. 
L.  Farwell,  Clerk. 

Santa  Ana,  Cal. — School  Board  consid- 
ering calling  an  election  to  vote  bonds 
for  a  high  school,  also  $25,000  bonds  for 
kindergarten  building.  Address  Clerk 
Board  of  Education. 

Taft,  Cal.— High  School  District  sold 
560,000  bonds  for  new  building. 

Woodland,  Cal,— Election  to  be  held 
about  March  28,  to  vote  $200,000  bonds  to 
erect  County  Courthouse.  Address  County 
Clerk. 

Salt  Lake  City,  Utah.— Board  of  Educa- 
tion has  adopted  report  of  committee  rec- 
ommending purchase  of  site  on  Second 
East  and  Tenth  South  Streets  for  proposed 
school  in  First  Ward. 


BIDS     DESIRED, 

Providence,  R.  I. — Until  March  13,  by 
Board  Contract  &  Supply  (Jos.  H.  Gainer. 
Mayor  and  Chmn.)  for  erecting  Charles 
Street  school.     Probable  cost  $175,000. 

New  York,  N.  Y. — See  "Water  Works." 

Yonkers,  N.  Y.— Until  March  10  (read- 
vertisement),  by  Col.  Franklin  W.  Ward, 
Secretary  State  Board  Armory  Commis- 
sioners, Albany,  for  erecting  armory  for 
Company  "G,"  10th  Infantry,  N.  G.  N.  Y., 
at  Yonkers,  advertised  in  Engineering 
Record.  Lewis  F.  Pilcher,  State  Architect, 
Albany. 

Ft,  Lee,  N.  J. — Reported  desired  until 
March  13  by  J.  H.  Mannlx,  Clk.  Board 
Education,  for  erecting  4-room  addition 
and  alterations  to  school.  Probable  cost 
$35,000.  Ernest  Sibley,  Archt.,  Palisade, 
N.  J. 

Creighton,  Pa, — Reported  desired  until 
March  9  by  F.  N.  Burke,  Secy.  Board 
Education,  East  Deer  Creek  Township, 
for  erecting  2-story  and  basement  60  x 
60-ft.  school.  Probable  cost  $20,000.  John 
H.  Phillips,  Archt.,  Trust  Building,  Mc- 
Kees  Rocks.   Pa. 

Philadelphia,  Pa,— Until  March  13,  Com- 
mittee on  Property  of  the  Board  of  Edu- 
cation (Wra.  Dick,  Secy.)  for  erecting 
addition  containing  six  classrooms  to 
school  at  Thirteenth  and  Porter  Streets, 
twelve  room  addition  to  school  at  Eightli 
and  Wolf  Streets  and  twelve  room  addi- 
tion to  school  on  Twenty-third  and  Cam- 
bria Streets. 

Indian  Head,  Md.— Until  April  15  by  F. 
H.  Harris,  Chief  Bureau  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  for 
constructing  a  storehouse  at  the  Naval 
Proving  round,  Indian  Head.   Md. 

Daytona  Beach,  Fla. — Reported  desired 
until  March  6,  by  Board  Public  Instruc- 
tions, De  Land,  for  reinforced  concrete 
school.  Marks  &  Sheptall,  210  Clark  Bldg.. 
Jacksonville,  Archts. 

Jackson,  Miss. — Until  March  13  by 
Board  of  Education  (Edward  L.  Bailey, 
Secy.)  for  erecting  a  school  on  N.  State 
Street.     Harry  N.  Austin,  Archt.,  Jackson. 

Alliance,  Ohio, — Reported  desired  until 
March  20  by  Edwin  Diehl,  Clk.  Board 
Education,  for  alterations  and  additions 
to  following  schools:  Franklin  School, 
2-story  and  basement,  56  x  64  ft.  Also 
separate  bids  for  Seneca  School,  2-story 
and  basement,   F.   L.  Packard,   Archt.,   16 

E.  Broad  St.,  Columbus;  Lincoln  School, 
2-story  and  basement,  93  x  81  ft.,  and  Mt. 
Union  School,  2-story  and  basement. 
Archt.,  W.  T.  Mills  Co.,  49  N.  High 
Street,  Columbus. 

Antioch,  Ohio. — Reported  desired  until 
March  7  by  J.  W.  Lentz,  Clk.  Board  Edu- 
cation, for  erecting  2-story  and  basement 
65  X  50-ft.  grade  school.  Probable  cost 
$20,000.  Matheny,  Aliens  &  Mounts, 
.\rchts.,  Huntington  National  Bank  Build- 
ing,  Columbus. 

Bracevllle,  Ohio. — Reported  desired  un- 
til March  18  by  Board  Education  (R.  C. 
Hatfield,  Clk.)  for  erecting  2-story  and 
basement,  75  x  64-ft.  centralized  school. 
Probable  cost  $23,500.  W.  C.  Owens  & 
Co.,  Archts.,  449  Leaders  News  Building, 
Cleveland. 

Nevada,  Ohio. — Reported  desired  until 
March  15  by  H.  E.  Dwire,  Clk.  Board 
Education,  for  erecting  2-story  and  base- 
ment, 80  X  61-ft.  school.  Howard  &  Mer- 
riam,  Archts.,  8  E.  Broad  Street,  Colum- 
bus. 

Niles,  Ohio, — Until  March  23,  by  Charles 

F.  Schout,  Clerk  Board  Education,  How- 
land  Township,  R.  F.  D.  No.  1,  Niles, 
for  furnishing  material  and  erecting  two 
fireproof  schools  in  Howland  Township. 
Separate  bids  for  plumbing,  heating, 
ventilating,  carpentry,  etc.  Robert  J. 
Keich,  Archt,  409  Western  Reserve  Bank 
Bldg.,  Warren. 

Urlchsville,  Ohio.— Until  March  27  by 
Board  Education  (W.  V.  Moody,  Clk.)  for 
erecting  fireproof  grade  school.  Separate 
bids  for  heating,  plumbing,  etc.  J.  E. 
Lewis,  Archt.,  New  Philadelphia. 

Huntington,  Ind. — Until  March  30  (not 
March  6,  as  previously  stated),  by  James 
A.  Wetmore,  Acting  Superv.  Archt., 
Treas.  Dept.,  Washington,  D.  C,  for 
erecting  U.  S.  post  office  at  Huntington. 

Montezuma,  Ind. — Reported  desired  un- 
til March  23  by  Frank  Arn,  Trustee,  for 
erecting  high  and  grade  school  addition, 
2-story  and  basement,  120  x  41  ft.  Layton 
Alien,  Lombard  Building,  Indianapolis, 
Archt. 

YpsllantI,  Mich. — Reported  desired  until 
.4prll  1,  by  Smith,  tlinchman  &  Grylls, 
Archts.,  710  Washington  Arcade,  Detroit, 
for  erecting  a  two-story,  170  x  170  ft. 
library  for  Michigan  State  Normal  School. 
Probable  cost,  $75,000. 

Danville,  III. — Reported  desired  until 
March  16  by  John  R.  Moore,  C;o.  Clerk, 
for  erecting  3-story  and  basement  42  x  70 
ft.  jail.  Probable  cost  $30,000.  L.  F. 
Stuebe,  Archt.,  415  Adams  Building. 

Normal,  III. — Until  March  21  by  State 
Board  Education  (C.  L.  Capen,  Pres.)  at 
State  Normal  Univ.  Normal  for  erect- 
ing women's  dormitory  on  grounds  of  the 
Illinois  State  Normal  University,  Normal. 
J.  B.  Dibelka,  State  Archt.,  130  N.  Fifth 
Avenue,  Chicago. 


Alta,  Iowa. — Until  March  28  by  Board 
Education,  Alta  Consolidated  School  Dist., 
for  erecting  school.  Advertised  in  En- 
gineering Record.  Smith  &  Keffer, 
Archts.,  610  Youngerman  Bldg.,  Des 
Moines. 

HolsteIn,  la. — By  Board  Education  (T. 
M.  Watts,  Secy.)  for  furnishing  material 
and  erecting  high  school.  Separate  bids 
for  heating,  ventilating,  plumbing,  etc. 
Applications  for  plans  received  until 
March  6.  Trunk  &  Gordon,  Archts.,  St. 
Joseph,  Mo. 

Eveleth,  Minn, — Reported  desired  until 
April  1,  by  W.  T.  Bray,  Archt..  Duluth, 
for  erecting  two-story,  96  x  225  ft.  high 
school.     Probable  cost  $200,000. 

Minneapolis,  Minn. — Until  March  10,  by 
Board  Education  (Geo.  F.  Womrath,  13us. 
Mgr.),  for  erecting  addition,  including 
heating,  ventilating,  etc.,  addition  to  Hor- 
ace Mann  School.  Stebbins  &  Haxby, 
Archts.,  450  Auditorium  Bldg.,  and  Rose 
&  Harris,   Engrs.,   470  Auditorium  Bldg. 

Warren,  Minn. — Until  March  9,  by  Aug. 
A.  Johnson,  Clk.  Independent  Sciiool 
Dist.  No.  2  tor  erecting  school.  Separate 
bids  for  lieating,  plumbing,  electric  wiring, 
etc.     Klrby  T.  Snyder,  Archt.,  Minneapolis. 

Weir,  Kan. — Until  March  9  by  Board  of 
Education  for  erecting  a  2-story,  brick, 
stone  and  steel  school,  to  cost  $24,000.  G. 
J.    Munn    &   Co.,   Archts.,    Pittsburg,   Kan. 

Stuart,  Neb.-^Until  Mar.  21,  by  School 
Board,  Dist.  44,  (H.  L.  Thomas,  Secy.), 
for  furnishing  material  and  erecting  high 
school.  Separate  bids  for  heating,  venti- 
lating, plumbing,  etc.  R.  A.  Bradley  & 
Co.,  Archts.,  Exchange  National  Bank 
Building. 

Minot,  N,  D.— Until  March  15,  by  St. 
.loseph  Hospital  Assoc,  of  St.  Paul,  Minne- 
apolis. Grand  Forks,  and  Minot,  for  erect- 
ing hospital  at  Minot.  Alternate  bids  will 
be  taken  on  combination  tile,  and  rein- 
forced concrete  floors,  reinforced  concrete 
beams  and  columns  with  gypsum  plaster, 
etc.     J.   C.  Woodruff,  Archt.,  Minot. 

Valley  City,  N.  D,— Until  April  6,  by 
James  A.  Wetmore,  Acting  Supervising 
Archt.,  Treas.  Dept.,  Washington,  D.  C, 
for  erecting  U.  S.  post  office  at  Valley 
City. 

Harlem,  Mont.— Until  March  22,  by  De- 
partment of  Interior,  Office  of  Indian  Af- 
fairs (Cato  Sells,  Comr.),  Washington. 
D.  C,  for  constructing  work  for  Fort  Belk- 
nap School,  consisting  of  laundry,  brick 
quarters,   etc. 

Houston,  Tex. — Reported  desired  until 
March  8,  by  J.  W.  Lyle,  County  Superin- 
tendent, for  erecting  Brooke  Smith  School. 
Fred.  C.  Teich,  Archt.,  617  Union  Bank 
Bldg. 

Orange,  Tex. — Until  March  7  by  R.  B. 
Bradbury,  Pres.  School  Board,  for  erect- 
ing two  high  schools.  C.  H.  Page  &  Bro., 
Arclits.,   Austin. 

Seattle,  Wash. — Reported  desired  until 
March  8  by  Commissioners  Port  Seattle, 
for  erectinp;  one-story  reinforced  con- 
crete building  for  compressor  plant  of 
storage   building.     Probable    cost,    $30,000. 

Tacoma,  Wash. — Reported  desired  until 
March  22,  by  H.  B.  Hendly,  Chmn.  Board 
Directors  School  Board,  for  erecting  con- 
crete and  steel  gymnasium  for  Stadium 
High  School,  to  contain  two  departments, 
one  for  boys,  99  x  59  ft.,  and  girls,  99  x 
51  ft.  Cost,  $52,000  and  $70,000  respective- 
ly. Heath  &  Gove,  Archts.,  National 
Realty   Bldg.,   Tacoma. 

San  Bernardino,  Cal. — Until  March  20 
(readvertisement),  by  Board  of  Super- 
visors (L.  R.  Patty,  Clk,),  for  erecting 
hospital  buildings,  including  three-story 
and  basement  brick  and  concrete  admin- 
istration building  and  two-story  brick  and 
concrete  service  and  ward  building;  about 
$130,000  available.  Lyman  Farwell,  Archt., 
615  Story  Bldg.,  Los  Angeles. 

Safford,  Ariz. — Until  March  6,  by  Benj. 
Blake.  Co.  Clk.,  for  erecting  court  house. 
Lesher  &  Kibbey,  Archts.,   Phoenix. 

PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

Feeding  Hills,  Mass, — Following  are  four 
lowest  bids  opened  Feb.  16  by  County 
Commissioners  at  Springfield  for  erecting 
training  school:  Keeler  &  Wales,  Spring- 
field, $88,622;  W.  H.  Falvey  &  Son,  Spring- 
field, $91,000:  John  J.  O'Neill  Company, 
H.>Iyoke,  $91,500;  M.'  Maloney,  Springfield, 
$92,438.  All  bids  rejected.  Total  cost 
must  not  exceed  $100,000. 

Springfield,  Mass. — Following  are  four 
lowest  bids  opened  Feb.  21  by  CJity  Prop- 
erty Committee  (Giles  Blague,  Chmn.)  for 
erecting  additions  and  alterations  to  How- 
ard Street  School:  J.  G.  Roy  &  Son,  $129,- 
364:  W.  H.  Falvey  &  Son,  $130,000; 
Sarubbl  Building  &  Construction  Co , 
$130,678,  and  W.  A.  Newton  &  Co.,  $133,- 
000.     Bidders  all  of  Springfield,  Mass. 

Batavia,  N,  Y. — Following  are  four  low- 
est bids  opened  Feb.  24  bv  Acting  Super- 
vising Architect,  Washington,  D.  C.  foi 
constructing  l\  S.  Post  Ofilce — (a)  lime- 
stone, (b)  sandstone:  George  C.  Rossell, 
Rochester,  (a)  $57,993:  W.  F.  Marlens  & 
Co..  (a)  $59,150:  Thomas  W.  Cissell, 
Wooster,  Ohio,  (a)  $59,770,  (b)  $61,000: 
The  Durolithic  Co.,  New  York,  (a)  $59,876, 
(b)  $60,676:  W.  C.  Fissell  Co.,  New  York, 
(b)  $61,275;  George  W.  Stiles  Construc- 
tion Co.,  Chicago,  III.,  (b)  $63,800. 
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*Blnghamton,  N.  Y. — Contract  awarded 
.Schaefer  Construction  Co.,  5  West  Thirty- 
first  Street,  New  Yorls,  for  erecting  addi- 
tion to  court  house  (bids  opened  Feb.  24) 
at   $65,679. 

I^Passalc,  N.  J. — Contract  for  erecting 
addition  to  Passaic  General  Hospital 
awarded  W.  H.  Whyte  Construction  Com- 
pany, of  Hackensack,  at  $50,800.  Crow, 
Lewis  &  Wickenhoefer,  Archts.,  200  Fifth 
Avenue,   New  York. 

^Philadelphia,  Pa. — Contract  awarded 
F.  L.  Hoover  &  Son,  1023  Cherry  Street, 
for  erecting  two-story  and  basement 
brick,  terra  cotta,  reinforced  concrete  and 
marble  hospital  building  at  4035  Arch 
Street  for  Philadelphia  Hospital  for 
Women.  Walter        Smedley,        Archt., 

Stephen-Girard  Building. 

-^Wheeling,  W.  Va. — Contract  awarded 
Newport  Contracting  &  Engineering  Co. 
of  Newport  News,  Va.,  for  erecting  a 
fireproof  power  house  at  dams  Nos.  16 
and  17.  Ohio  River  at  $36,026. 

■^Ashland,  Ky. — Contract  for  erecting 
the  U.  S.  Post  Office  awarded  R.  T. 
Farnsworth  &  Co.  of  Owensboro,  Ky.,  at 

$69,200. 

-^Lexington,  Ky. — Contract  for  erecting 
South  Asli.and  school  awarded  Congleton 
Lumber  Company,  Lexington,  at  $23,029; 
plumbing  and  heating  to  S.  A.  Reynolds, 
Lexington,  at  $4,115. 

'^Marlon,  Ind. — Contract  awarded  Engi- 
neering Company,  Wabash  R.  R.  and 
Winter  Street,  Ft.  Wayne,  for  200  tons 
of  steel  required  in  the  High  School  to 
be  erected  this  spring. 

'^Highland  Park,  Mich.— Contract  for 
erecting  school  on  Oakland  Avenue 
awarded  Linsell  Construction  Company, 
370  Fort  Street  W.,  Detroit;  cost  about 
$80,000. 

*Sioux  City,  Iowa. — Contract  for  825 
tons  of  steel  for  the  court  house  has  been 
awarded  Minneapolis  Steel  &  Machinery 
Co.,  Minnepaolis,  Minn. 

-^Washington,  lowra.  —  Contract  for 
erecting  U.  S.  Post  Office  awarded  G.  W. 
Stiles  Construction  Co.,  Rookery  Build- 
ing,  Chicago,   111.,   at  $46,500. 

-A^Denton,  Tex. — Contract  for  erecting 
high  school  awarded  A.  W.  Flynt,  Fort 
Worth,  at  about  $41,000.  Sanguinett  & 
Statler.  Archts.,  Fort  Worth.  W.  G.  Mc- 
Cormick,  Secy.  School  Board. 

♦La  Porte,  Tex. — Contract  for  erecting 
school  (bids  opened  Feb.  21)  awarded  by 
School  Board  (Geo.  Van  Pelt,  Secy.)  to 
D.  B.  Rldpath.  La  Porte,  at  $25,600. 

•^Portland,  Ore. — Contract  for  erecting 
a  public  auditorium  awarded  Hans  Peder- 
son.  Alaska  Building,  Seattle.  Wash.,  at 
$320,262. 

Los  Angeles,  Cal. — Lowest  bid  opened 
Feb.  17  by  Board  Education  for  erecting 
concrete,  frame  and  brick  high  school 
submitted  by  Los  Angeles  Planing  Mill 
Co.,  812  Industrial  Street,  at  ?434,931. 
.John  C.  Austin,  Archt.,  Baker-Detwiler 
Bldg. 


PRIVATE  BUILDINGS 


PROPOSED     WORK. 

Cambridge,  Mass. — Plans  being  prepared 
by  Edward  T.  P.  Graham,  20  Beacon 
Street.  Boston,  for  five-story,  brick  and 
terra  cotta  theater,  store  and  office  build- 
ing, to  be  erected  on  Massachusetts  and 
Brookline  Avenues,  for  Louis  W.  Rey- 
croft;  cost  about  $450,000. 

Gardiner,  Mass. — The  Gardiner  Auto 
Company  intends  erecting  a  three-story 
business  block  167  x  80  ft.  with  a  two- 
story  garage  in  the  rear,  both  brick  con- 
struction. 

Bridgeport,  Conn, — Reported  Remington 
Arms  &  Ammunition  Co.,  Seaview  Avenue, 
will  erect  40  brick  houses  tor  the  1000  em- 
ployees. 

New  Haven,  Conn. — R.  W.  Foote,  185 
Church  Street,  has  prepared  plans  for 
3-story  and  basement  building  and  for  an 
additional  story  for  the  office  building  of 
United   Illuminating  Co. 

Brooklyn,  N.  Y. — Plans  reported  being 
prepared  by  Thomas  Lamb,  644'  Eighth 
Avenue,  New  York,  for  $250,000  vaudeville 
theater  to  be  erected  on  Myrtle  Avenue 
and   Madison  Street  for  Levy  Brothers. 

Plans  completed  by  W.  T.  McCarthy,  16 
Court  .Street,  for  four-story  and  basement 
brick  apartment  building  to  be  erected  at 
Ditmas  Avenue  and  East  Twenty-first 
Street;   cost  $55,000. 

Plans  filed  for  two  4-story  apartment 
buildings  to  be  erected  on  Willoughby  and 
Throop  Avenues  for  Madison  Construc- 
tion &  Improvement  Co.;  total  cost  $100,- 
000.  .Shampan  &  Shampan,  Archts.,  772 
Broadway,    Brooklyn. 

Plana  completed  by  Maximilian  Zlpkes, 
405  Lexington  Avenue.  New  York,  for 
5-8tory  apartment  building  to  be  erected 
on  present  site  of  Samaritan  Hospital,  at 
Seventeenth  Street  and  Fourth  Avenue, 
for  Lazarlus  Rosenberg,  189  Montague 
Street.     Cost  $50,000. 


Jamestown,  N.  Y. — Plans  adopted  for 
new  passenger  station  to  be  erected  here 
for  Erie  Railroad  (R.  S.  Parsons,  Ch. 
Engr.,  50  Church  Street,  New  York);  esti- 
mated cost  $100,000. 

New  York,  N.  Y. — Plans  filed  for  erect- 
ing following  buildings:  14-story  fire- 
proof apartment  hotel  at  19  West  Sixty- 
ninth  Street  for  Waitt  Realty  Corporation, 
cost  $260,000,  Schwartz  &  Grcss,  Archts., 
347  Fifth  Avenue;  4-story  fireproof  stable, 
garage  and  storage  building  for  Cush- 
man's  Sons,  Inc.,  at  14-18  Lawrence 
.Street,  cost  $50,000,  Charles  Stegmayer, 
Archt.,    168   East  Ninety-first   Street. 

Plans  being  prepared  by  Gronenberg  & 
Leuchtag,  303  Fifth  Avenue,  for  5-story 
and  basement  apartment  house  to  be 
erected  for  Charles  M.  Rosenthal,  at 
Davidson  and  Burnside  Avenues;  cost, 
$100,000. 

Atlantic  City,  N.  J. — Plans  being  pre- 
pared by  Price  &  McLanahan,  1418  Wal- 
nut Street,  Philadelphia.  Pa.,  for  two- 
story  brick  and  steel  garage  to  be  erected 
for  Traymore  Hotel  Company. 

Short  Hills,  N.  J.— Charles  A.  Rich,  320 
Fifth  Avenue,  New  York,  is  architect  for 
addition  to  be  erected  to  Christ  Episcopal 
Church;  cost  about  $40,000.  Rev.  C.  Mal- 
colm Douglas,  Pastor. 

Chester,  Pa. — The  Nest  of  Owls  reported 
taking  steps  to  erect  a  $40,000  building. 

Ellwood  City,  Pa.— G.  S.  Young  of  Ell- 
wood  City  plans  erecting  a  two-story, 
brick  store  building  on  Fifth  Street,  to 
cost  about  $30,000. 

Harrlsburg,  Pa. — Harrisburg  Country 
Club  (Frank  J.  Brady.  Secy.)  selected  site 
on  Fort  Hunter  Farm  for  new  club  house 
to  cost  about  $22,000. 

Pen  brook.  Pa. — M.  I.  Kast,  222  Market 
Street,  Harrlsburg.  is  architect  for  one- 
story  and  basement,  limestone  edifice,  to 
be  erected  on  Main  Street  for  United 
Brethren  Church;  cost  $35,000.  Rev.  H. 
M.    Miller,   Pastor. 

Philadelphia,  Pa. — A  $50,0o0  annex  is  to 
be  erected  at  the  West  Branch  of  the 
Philadelphia  Y.  M.  C.  A.  building.  Ad- 
dress Secretary. 

Pittsburgh,  Pa. — Revised  plans  being 
prepared  by  Cram  &  Ferguson.  32  West 
Forty-second  Street,  New  York,  and 
Thomas  Hannah,  Keenan  Building.  Pitts- 
burgh, associate  architects,  for  proposed 
$80,000  addition  to  Edgewood  Presbyterian 
Church,  Swissvale  Avenue,  Edgewood. 
Contract  will  be  let  about  March  15. 

Tarentum,  Pa. — Preliminary  plans  being 
prepared  by  Press  C.  Dowler.  Arrott 
Building.  Pittsburgh,  for  $100,000  bank, 
office  and  lodge  building  to  be  erected  on 
East  Sixth  and  Corbet  streets,  for 
People's  National  Bank. 

Wellsvllle,  Pa. — First  Church  (.Scientist! 
contemplates  erecting  new  edifice,  to  cost 
$70,000.  Rev.  William  G.  Reagle,  Pastor. 
Georee  D.  Ingram.  Chairman  Building 
Committee. 

Wind  Gap,  Pa. — Plans  being  prepared 
by  George  B.  Savage,  Witherspoon  Build- 
ing, Philadelphia,  for  a  $40,000  brick  edi- 
fice and  Sunday  School  building  to  be 
erected  for  Reformed  Lutheran  Church. 

Baltimore,  Md.-:— Contract  soon  to  be  let 
for  erecting  a  residence  and  garage  cost- 
ing $35,000.  George  R.  Callls.  Jr.,  55 
Knickerbocker    Building,    architect. 

Plans  completed  by  Baldwin  &  Pen- 
nington, 601  Professional  Building,  for 
the  Sacred  Heart  Roman  Catholic 
Church  to  be  erected  at  Mt.  Washington; 
cost   $30,000. 

Alexandria,  Va. — Site  on  George  Wash- 
ington Park,  formerly  Shooters  Hill,  se- 
lected by  George  Washington  Masonic 
National  Memorial  Association  for  pro- 
posed Masonic  Memorial  Temple. 

Glendon,  W.  Va. — Revised  plans  being 
prepared  by  A.  C.  Higginbotham,  Morrison 
Building,  (Charleston,  for  Children's  Home 
to  be  erected  for  Methodist  Episcopal 
Church;  cost  $30,000. 

Richmond,  Va. — Plans  being  prepared 
by  Charles  M.  Robinson,  Tenth  and  Main 
streets,  for  seven-story  professional  build- 
ing for  use  of  physicians,  surgeons  and 
dentists  to  be  erected  at  Fifth  and  Frank- 
lin streets;   cost  approximately  $150,000. 

Pence  Springs,  W.  Va. — Plans  being 
prepared  by  Bates  &  Ritter  of  Ports- 
mouth, Ohio,  for  $75,000  hotel  contem- 
plated   here. 

Augusta,  Ga. — Plans  being  prepared  by 
G.  IJoyd  Preacher,  Augusta,  for  $75,000 
brick  apartment  house  contemplated  on 
Greene  Street  for  United  Apartment  Com- 
pany. 

Atlanta,  Ga. — Morgan  &  Dillon,  Grant 
Building,  are  architects  for  proposed  en- 
largement of  All  Saints  Episcopal  Church; 
$25,000  available.  Rev.  W.  W.  Memrain- 
ger.   Pastor. 

Brookhaven,  Miss. — Methodist  Church 
contemplates  erecting  $30,000  edifice.  Rev. 
J.  M.  Morse,  Pastor. 

Cincinnati,  Ohio — Plans  being  prepared 
by  Elzner  &  Anderson,  Ingalls  Building, 
for  $50,000  residence  and  garage  to  be 
erected  for  George  B.  Wilson  on  Madiscn 
Road  and  Vista  Avenue,  East  Walnut 
Hills. 


Cleveland,  Ohio, — Plans  being  prepared 
by  Flanlgan  Co.,  VIckers  Building,  for  a 
mercantile  building  to  be  erected  at  St. 
CTlair  Avenue  and  East  Third  Street  tor 
the  Walton  Realty  Co.,  961  Rose  Building; 
cost  $200,000. 

McNutt-McCall  Realty  Co.,  604  Hlckox 
Building,  plans  erecting  a  $26,000  apart- 
ment house  on  Euclid  Heights  Boulevard, 
Cleveland  Heigths. 

Plans  prepared  by  J.  W.  (Jorbuser, 
Lennox  Building,  for  a  $30,000  brick  and 
stone  edifice  to  be  erected  for  the  Church 
of  the  Ascension. 

Adams  Express  Co.  plans  erecting  a 
$50,000  building  at  E.  Seventeenth  Street 
and  St.  Clair  Avenue  this  spring. 

Coshocton,  Ohio.— Plans  being  prepared 
by  E.  E.  Pruitt,  Hartman  Building,  Co- 
lumbus, for  new  edifice  to  be  erected  for 
Park  Avenue  United  Brethren  Church; 
cost  $40,000. 

Dayton,  Ohio. — J.  P.  Vance,  Louis 
Block,  is  architect  for  four-story  brick 
building  to  be  erected  at  Third  and  Webb 
Streets  for  Laymon  Building  Company. 

Holy  Rosary  Roman  Catholic  Church, 
North  Dayton,  contemplates  erecting  new 
edifice  on  Hart  Street  and  Notre  Dame 
Avenue;  cost  about  $85,000.  Rev.  J.  B. 
Frohmiller,  Pastor. 

Toledo,  Ohio — Plans  being  prepared  by 
Spier  &  Gehrke,  Chamber  of  (Commerce 
Building,  Detroit,  Mich.,  for  $35,000  sand- 
stone edifice  for  St.  Mark's  Lutheran 
Church. 

Bloomlngton,  Ind. — Rev.  M.  H.  Boge- 
man  has  approved  plans  for  a  $150,000 
stone   Roman    Catholic    Church. 

Decatur,  Ind. — The  Adams  County 
Creamery  Company.  Decatur,  will  erect 
a  brick  and  steel  building  costing  $25,000. 

South  Bend,  Ind. — The  Church  of 
Christ  (Scientist)  has  approved  plans  for 
a    $90,000   granite    edifice. 

VIncennes,  Ind. — Contract  about  to  be 
let  for  $50,000  Masonic  Temple  to  be 
erected  at  Fifth  Street  and  Broadway  for 
Lodge  No.  1,  F.  and  A.  M. 

Champaign,  III.— Salvation  Army  plan- 
ning to  erect  a  barracks,  estimated  to  cost 

$40,000. 

Chicago,  III. — Quadrangle  Club  of  the 
University  of  Chicago  contemplates  erect- 
ing new  club  house  at  Fifty-seventh 
Street  and  University  Avenue,  costing 
$100,000. 

Directors  of  the  Jewish  Training  School, 
Twelfth  Place  and  Clinton  Street,  intend 
erecting  new  Jewish  school  to  cost  $200,- 
000.     Joseph  K.   Arnold,   President. 

G.  W.  Stewart.  29  South  La  Salle  Street, 
intends  erecting  two  apartment  houses  on 
Mildred  and  Mariana  streets;  total  cost 
$200,000. 

Hoopeston,  III. — The  Lodge  of  Moose  is 
planning  the  erection  of  a  chapel. 

Joliet,  III. — Public  Service  Company.  308 
Van  Buren  Street,  considering  erecting 
two  or  three-story  office  building,  to  cost 
about  $35,000. 

Milwaukee,  Wis. — Martin  TuUgren  & 
•Sons,  133  Second  Street,  are  architects 
for  three-story  and  basement  brick  apart- 
ment building  to  be  erected  on  Four- 
teenth and  Cedar  Streets  for  J.  S.  Reeves; 
cost  about  $35,000. 

Dubuque,  Iowa. — A.  A.  Cooper  Wagon  & 
Buggy  Company,  Third  and  Main  Streets, 
is  planning  to  rebuild  warehouse  de- 
stroyed by  fire;  cost  about  $150,000. 

Duluth,  Minn. — The  Methodists  are  said 
to  be  planning  a  $100,000  hospital.  Dr. 
John  Kaufman,  pastor  First  M.  E.  Church, 
may  be  able  to  give  information. 

Minneapolis,  Minn. — Mrs.  John  R.  Van 
Derlip  and  Dr.  Angus  W.  Morrison  have 
donated  $50,000  to  erect  an  art  school  for 
the  Minneapolis  Association  of  Fine  Arts. 

The  Minneapolis  General  Elctric  Com- 
pany will  erect  an  addition  to  their 
building  on  Fifth  Street.  General  Man- 
ager, R.  F.  Pack. 

The  Maytag  Manufacturing  Company, 
743  Washington  Avenue  N.,  will  erect  at 
513  Washington  Avenue  a  six-story  office 
building,  estimated  to  cost  $50,000. 

The  McMichael  Investment  Company. 
91  Thirteenth  Street  South,  will  erect  a 
two-story  brick  lodging  house,  estimated 
cost  $60,000.  Henry  Oswald  of  the  Min- 
neapoUs  Brewing  Company  may  be  able 
to  give  further  information. 

The  Northwestern  Telephone  Co.  (M.  L. 
Lane,  Commercial  Superintendent)  in- 
tends enlarging  Minneapolis  branch  at  a 
cost  of  $1,500,000.  Improvements  are  also 
to  be  made  in  St.  Paul  by  the  company  at 
a  cost  of  $1,000,000. 

St.  Paul,  Minn. — A  Building  Committee 
has  been  appointed  with  E.  P.  Davis. 
301  Ryan  Building,  to  secure  plans  for 
new  St.  Paul  Academy  to  be  erected  on 
Randolph  Street  and  Fairview  Avenue. 

The  Northern  Pacific  Railroad  Com- 
pany (A.  H.  Hogeland.  Ch.  Engr.,  St. 
Paul),  planning  erecting  a  number  of 
buildings  at  a  cost  of  $500,000,  the  princi- 
pal ones  being  a  coach  yard  and  power 
house  to  cost  $100,000;  commissary  de- 
partment building,  cost  $100,000,  to  be 
used  jointly  by  the  N.  P.  and  the  G.  N. 
railroads;  an  ice  house  and  a  foreman's 
building. 

Preliminary  plans  prepared  by  Thomas 
Holyoke,  Endicott  Building,  for  new  ed- 
ifice to  be  erected  on  Summit  Avenue  for 


Macalester  Presbyterian  Church;  cost 
about  $45,000.     Rev.  F.  D.  McRae,  Pastor. 

D.  H.  Bradley,  1017  Laurel  Avenue,  in- 
tends erecting  6-8tory  apartment  hotel  on 
Eleventh  and  Cedar  Streets;  probable  cost 
$100,000. 

A  chapel  costing  $80,000  is  to  be  erected 
at  St.  Thomas  College. 

F.  G.  Leslie  Co.,  252  E.  Fourth  Street, 
will  erect  a  warehouse  at  Ninth  and 
Wacouta  Streets  to  cost  $200,000. 

Mrs.  Francis  B.  Olson,  304  Scandinavian 
American  Bank  Building,  will  erect  a  $40,- 
000  apartment  house  at  Nelson  Avenue 
and  Lewis  Street. 

The  Masons  are  considering  erecting  a 
new  temple  costing  $80,000. 

Wichita,  Kan. — Elks  propose  erecting 
club  house  costing  $150,000.  C.  F.  Hale, 
Cnimn.  Bldg.  Com. 

Topeka,  Kan.  —  The  Masons  propose 
erecting  a  library  and  office  building  cost- 
ing $100,000. 

Directors  of  Commercial  Club  have  ac- 
cepted the  plans  of  J.  C.  Holland,  Mill* 
Building,  for  the  $60,000  addition  to  the 
city  auuitorium. 

Plans  being  prepared  by  J.  F.  Stanton, 
835  Kansas  Avenue,  for  a  $45,000  business 
building  for  the  Lux  Mercantile  Co.,  to  be 
2  stories,  fireproof. 

Fargo,  N.  D.— Wilde  Lodge  of  Odd 
Fellows  is  considering  erecting  a  three- 
story  building  at  Fifth  Street  and  Sec- 
ond Avenue  North.  Victor  J.  Baldwin. 
secretary. 

Clayton,  Mo.— R.  Wehmeyer,  219  St.  Fer- 
dinand Avenue,  St.  Louis,  will  erect  two- 
story,  brick  business  building  on  Central 
Avenue,  to  cost  about  $25,000. 

Kansas  City,  Mo. — Kansas  City  Paper 
House  (James  A.  (Carpenter,  President), 
607  Wyandotte  Street,  Intends  erecting 
seven-story  and  basement,  steel  and  con- 
crete, fireproof  building  at  Seventh  and 
May  Streets;  cost  about  $120,000. 

St.  Louis,  Mo. — University  Club,  Grand 
and  Washington  Streets,  considering 
erecting  eleven-story  store,  office  and 
club  building;  probable  cost  $335,000. 

Stix.  Baer  &  Fuller  Dry  Goods  Co., 
Sixth  Street  and  Locust  Avenue,  intends 
erecting  eight-story,  steel,  fireproof  build- 
ing, costing  about  $300,000. 

Henry  Hell,  president  of  Henry  Hell 
Chemical  Company,  212  South  Fourth 
Street,  plans  erecting  two-story,  store 
and  flat  building  on  Grand  Avenue  and 
Wyoming  Street,  to  cost  about  $50,000. 

Beaumont,  Tex. — State  Railroad  Com- 
mission has  approved  the  revised  plans  of 
Texarkana  &  Fort  Smith  Ry.  (R.  H. 
Gaines.  Ch.  Engr.,  Texarkana,  Tex.)  for 
the  passenger  station  to  be  erected  here 
at  a  cost  of  $70,000. 

Galveston,  Tex. — Plans  being  prepared 
for  a  $30,000  building  for  the  Knights  of 
Pythias  to  be  erected  at  Winnie  and 
Twenty-second  Streets.  C!harles  Theo- 
bold  is  a  member  of  the  committee. 

San  Angelo,  Tex.— J.  W.  White  of 
Mason  reported  interested  in  a  six-story 
building  contemplated  on  Lasker  block. 

Waco,  Tex. — Plans  being  prepared  by 
M.  W.  Scott  &  Co.,  Waco,  for  improve- 
ments to  be  made  to  the  building  of  the 
Cooper  Grocery  Co.,  at  a  cost  of  $30,000. 

Oklahoma,  Okia, — ^Alexander  Drug  Co,, 
226  West  First  Street,  contemplates  erect- 
ing a  building,  140  x  150  ft.,  at  Sixth  and 
Santa  F6  Streets;  number  of  stories  not 
decided  upon. 

Wiiliamson-Halsell  Frazier  Co.,  1-7 
West  First  Street,  will  erect  a  5-story, 
brick,  fireproof  addition  to  present  build- 
ing at  West  First  and  Santa  F6  Streets; 
cost   $60,000. 

Tulsa,  Okla. — Plans  being  prepared  for 
$250,000  lodge  building  to  be  erected  for 
Adkar  Temple  of  the  Mystic  Shrine. 

Spokane,  Wash. — E.  H.  Stanton  Co.,  0212 
Bernard  Street,  intends  erecting  five-story 
100  X  150  ft.,  reinforced  concrete  and  steel 
addition  to  storage  plant;  cost  $175,000. 

Portland,  Ore.— Reported  Orpheum  The- 
ater &  Realty  Co.  (Morris  Meyerfleld,  Jr., 
President),  147  O'Farrell  Street,  San  Fran- 
cisco. Cal.,  contemplates  erecting  Orpheum 
Theater  here,  to  cost  about  $425,000. 

Reported  B.  Marcus  Priteca,  Pantages 
Building,  Seattle,  Wash.,  has  been  en- 
gaged to  prepare  plans  for  a  reinforced 
concrete  and  steel  truss  natatorium,  200  x 
180  ft.,  to  be  erected  in  this  city  for  M. 
Schubach  of  Seattle;  cost  $250,000. 

Los  Angeles,  Cal. — Plans  to  be  prepared 
by  W.  J.  Saunders.  Laughlin  Building,  for 
a  group  of  concrete  and  brick  market 
buildings,  to  be  erected  by  force  account, 
near  Sixth  and  Mill  Streets,  for  Standard 
Leasing  Co.,  401  Equitable  Building. 

C.  F.  Borton,  806  Hibernian  Building, 
architect  and  builder,  contemplates  erect- 
ing a  4-story  brick  apartment  house,  60  x 
145  ft.,  on  Clay  and  Olive  Streets. 

Porterville,  Cal.— The  Mount  Whitney 
Power  &  Light  Company,  E.  G.  Shore,- 
local  sueerintendent,  will  erect  a  brick 
concrete  and  steel  substation,  40  by  60  ft. 

San  Francisco,  Cal. — Walter  D.  Bliss, 
of  Bliss  &  Faville,  Balboa  Building,  is 
architect  for  nine  or  ten-story  office  build- 
ing which  the  Southern  Pacific  Company 
intends  erecting  on  Market  and  Stewart 
Streets. 
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Whittler.  Cal. — Plans  being  prepared  by 
John  J.  Frauenfelder.  1116  Story  Build- 
ing, I.OS  Angeles,  for  a  reinforced  con- 
crete, granite,  marble  and  tile  mausoleum, 
85  X  100  ft.,  for  the  Whittler  Heights 
Cemetery  Association:  cost  about  $75,000. 

Ogden,  Utah. — Ogden  Furniture  &  Car- 
pet Company,  2430  Washington  Avenue, 
will  spend  $30,000  (or  enlarging  present 
building. 

Winnipeg,  Man. — ReiMrted  Manitoba 
Soldiers'  Association  plans  erecting 
Soldiers'   Home,   costing  about   $500,000. 

BIDS     DESIRED. 

Portsmouth,  N.  H.— Until  March  14  by 
Building  Committee  Army  &  Navy  Assoc. 
<\V.  L.  Hill,  U.  S.  Navy,  Chran.)  (or  erect- 
ing 3-story  brick  building  (or  the  said 
association,  40  x  85  (t."  brick  exterior  walls, 
steel  (rame,  wooden  joists,  hardwood 
floors,  and  metal  lath  and  plaster.  Sep- 
arate bids  for  heating  and  plumbing  and 
electric  work. 

Jeraeyvllle,  III. — Reported  desired  until 
Mar.  15.  for  erecting  church  (or  Baptist 
Congregation.  Probable  cost  $50,00.  A.  T. 
Simmons,  First  National  Bank  Bldg., 
Bloomington,  111.,  Archt. 

Kankakee,  III.— Until  Mar.  25,  by  C.  B. 
Sawyer,  Chmn.  Bidg.  Com.,  (or  erecting 
lodge  and  club  house  (or  Order  o(  Enks. 
Chas.  P.  Rawson,  Archt.,  Chicago. 

Elmore,  Minn.— Until  March  9,  by  J.  S. 
McQuarie,,  Cashier  First  Natl.  Bank 
Bldg.,  (or  erecting  bank  building.  Liouis 
F.  Dow  Co.,  Archta.,  St.  Paul. 

Glenwood,  Minn.— Until  March  17,  by  C. 
O.  Wollman,  Secy.  Bldg.  Com.  Norwegian 
Lutheran  Congregation,  (or  erecting  brick 
and  stone  edifice  (or  Lutheran  Congrega- 
tion. Separate  bids  for  heating,  ventilat- 
ing, electrical  work,  etc.  W.  L.  Alban, 
Archt.,  347  Endicott  Bldg.,  St.  Paul. 

Pipestone,  Minn. — Reported  desired  un- 
til Mar.  10,  (or  erecting  two  story  and 
basement  50  x  78  (t.  bank  and  office  build- 
ing (or  First  National  Bank.  P.  J.  Lin- 
hoff,  906  Germania  Li(e  Bldg.,  St.  Paul, 
Archt. 

Dartmouth,  Ont.— Until  Mar.  16,  by  J. 
W.  Pugsley,  Secy.  Dept.  Rys.  and  Canals, 
Ottawa,  (or  buildings  on  the  Dartmouth 
Branch  Line. 

Moose  Jaw,  Sask. — Reported  desired  un- 
til Apr.  1,  by  T.  C.  Macnabb.  Div.  Engr. 
C.  P.  R.  Co.,  Moose  Jaw,  in  connection 
with  building  Stanard  A  2.  stations  at 
Admiral,  Scotsguard  and  Meyronne-Shun- 
avon  Sub-Division,  Sask. 

PRICES     AND     LETTINGS.- 
iflndicates  award  of  contract. 

.^Blnghamton,  N.  Y.— Contract  awarded 
by  Peoples  Trust  Co.  to  Parsons  Con- 
struction Co.  o(  Binghamton  (or  erecting 
6-8tory  stone  and  granite  bank  building 
on  Court  and  Collier  Streets;  cost  about 
$100,000. 

Brooklyn,  N.  Y.—See  "Enectric  Rail- 
ways." 

-^New  York,  N.  Y. — Contract  awarded 
CauldweU  Wingate  Company,  381  Fourth 
Avenue,  (or  erecting  lo-story  fireproof 
building  at  63  Broadway,  for  American 
Express  Company  and  the  Hays  Foundry 
&  Iron  Company,  15  Madison  Square 
Xorth  contract  (or  the  steel  work,  about 
1300  tons.  Remick,  Aspinwall  &  Tucker, 
Archts.,  8  West  Fortieth  Street.  Archts. 

'ABIoomsburg,  Pa. — Contract  awarded 
by  Barger,  Bains  &  Munn  Co.  to  A.  J. 
Barter  o(  Nescopeck  (or  erecting  two 
buildings,  one  73  x  40  (t.  and  the  other 
50  X  132  (t. 

'A'Johnstown,  Pa.— Contract  (or  erecting 
edifice  and  parsonage  (or  Walnut  Grove 
United  Brethren  Church  awarded  Hess 
Brothers,  Johnstown,  at  $29,916.  Rev.  J. 
J.  Fimk,  Pastor. 

-A-Sharpsburg,  Pa. — Contract  (or  erecting 
church  (or  St.  Mary's  Parish  awarded 
Charles  S.  Smith,  5501  Center  Street, 
Pittsburgh,  and  structural  steel  to  John 
Eichlay,  Jr.,  Company  o(  Pittsburgh; 
cost  about  $100,000.  Peter  Dederichs, 
Archt.,  Chamber  o(  Commerce  Building, 
Detroit,  Mich. 

-A^Baltlmore,  Md.  —  Contract  awarded 
Cogswell-Koether  Company,  care  archi- 
tect, at  $90,000  (or  erecting  the  Maryland 
City  Garage.  C.  N.  Friz,  1523  Munsey 
Building,  Architect.  ,      .    „ 

'A^James  J.  O'Connor,  427  East  Lexington 
the  storage  warehouse  o(  the  Monumental 
Street,  Is  builder  and  Charles  M.  Ander- 
son 334  N.  Charles  Street,  architect,  (or 
a  6-story  rein(orced  concrete  addition  to 
Storage  Company,  Dolphin  Street  and 
Park  Avenue;  cost,  $24,600. 

'^Wilmington,  Del. — Contract  awarded 
A  S.  Reed  &  Brother  Company,  815  Ship- 
ley Street,  (or  erecting  five-story,  brick, 
terra  cotta  and  steel  building  for  Ford- 
Massey  Furniture  Company,  at  $39,973. 
John  J.  Kennedy,  Archt.,  Ford  Building. 

-^^Dayton,  Ohio. — Contract  for  erecting 
12-story  office  building  at  45  South  Main 
Street  awarded  Ferro-Concrete  Construc- 
tion Co..  Richmond  and  Harriet  Streets, 
Cincinnati;  cost  about  $60,000. 

^Champaign,  III. — Contract  awarded  A. 
W  Stoolman,  Champaign,  (or  erecting 
University  Baptist  Church  at  $25,316. 


-^Peoria,  111.— Contract  awarded  William 
Allen  &  Co.,  Peoria,  for  erecting  building 
costing  $50,000  (or  National  Duroc  Jersey 
Record  Assoc. 

-AMInneapolls,  Minn. — Contract  awarded 
by  the  Minneapolis  Iron  Store  Company 
to  J.  L.  Robinson  Company,  511  South 
Seventh  Street,  (or  erecting  two  ware- 
houses at  Sixth  Avenue  and  Washing- 
ton Avenue  North,  at  about  $150,000. 

-^Bismarck,  N.  D. — Contract  awarded 
Meinecke  Building  Company  o(  Fargo,  for 
a  $100,000  hotel  to  be  erected  here. 

'ADevlls  Lake,  N.  D. — Contract  awarded 
W.  C.  Fosburg,  Devils  Lake,  (or  erecting 
a  three-story  store  and  office  building  (or 
Baird,  Rice  &  Haley. 

-A^Seattle,  Wash. — Contract  (or  first  unit 
o(  the  proposed  railroad  and  steamship 
terminals  at  (oot  of  Pike  Street  awarded 
by  Union  Terminals,  Ltd.,  to  Pearson 
Consti-uction  Co.,  New  York,  Block,  and 
include  a  5-story  reln(orced  concrete 
dock,  1000  (t.  long,  and  a  manu(acturing 
loft;  cost  $500,000.  The  complete  project 
includes  an  office  building  and  hotel. 
Howells  &  Stokes,  Archts.,  Henry  -Build- 
ing. 

♦Portland,  Ore. — Contract  awarded  by 
Portland  Mausoleum  Company  (or  erect- 
ing granite,  rein(orced  concrete,  marble, 
steel  and  bronze  mausoleum  on  Taylor's 
Ferry  Road,  adjoining  Rlverview  Cem- 
etery, to  Parker  &  Banfleld,  104  Grand 
Avenue;  cost,   $50,000. 

irt-ot  Angeles,  Cal. — Contract  (or  gen- 
eral construction  of  2-story  concrete  clin- 
ical building  on  Castelar  Street  (or  O.  T. 
Johnson  and  Parent  Teachers  Association, 
to  R.  S.  Martin,  509  N.  Marguerita  Ave- 
nue, Alhambra,  at  $22,000. 

-ALos  Angeles,  Cal. — Contract  awarded 
L.  F.  S.  Syndicate,  621  Investment  Build- 
ing, to  design  and  erect  a  4-story  brick 
apartment  house  at  538  South  Fremont 
Street  for  Mrs.  Bart;  cost  about"$50,000. 

-^Kingman,  Ariz. — Contract,  not  Includ- 
ing plumbing  and  heating,  (or  3-story,  re- 
inforced concrete  addition  to  Beale  Hotel 
awarded  Aibrecht  Anderson,  Phoenix,  at 
$32,358.  Leschei-  &  Kibbey,  Archts., 
Phoenix. 
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PROPOSED     WORK. 

Mattapan  (P.  O.  Boston),  Mass. — The 
Peerle'ss  Knitting  Co.  plans  erecting  an- 
other addition,   to  cost  $60,000. 

Bristol,  Conn. — The  Garrigus  Machine 
Co.,  Riverside  Ave.,  will  erect  a  two- 
story  and  basement  brick  addition,  80  x 
96  ft. 

The  Bristol  Brass  Co.,  Bristol,  is  to  lay 
a  floor  of  wood  block  on  6-in.  concrete 
base  in  the  new  sheet  brass  mill  and 
foundry.  The  sheet  mill  is  180  x  300  (t. 
and  (ounilry  60  x  300  (t.  Same  require- 
ments and  specifications  as  to  wood  block 
street  paving. 

Hartford,  Conn. — Contract  soon  to  be  let 

(or  erecting  flve-story,  rein(orced  concrete 
factory  for  Underwood  Typewriter  Com- 
pany, 581  Capitol  Avenue. 

New  York,  N.  Y.— Plans  filed  (or  12- 
story  fireproof  factory  to  be  erected  at 
30-38  East  Thirty-third  Street  for  Wal- 
lace Construction  Co.,  Inc.,  37  East 
Twenty-eighth  Street;  cost  $200,000. 
Schwartz  &  Gross  and  B.  N.  Marcus,  as- 
sociate architects,   347  Fifth   Avenue. 

Connellsvllle,  Pa. — Reported  Casparis 
Stone  Company,  Clinton  Building,  Colum- 
bus, Ohio,  will  spend  about  $250,000  in 
erecting  plant  here  (or  manu(acture  of 
bluestone. 

Erie,  Pa. — State  has  approved  plans  for 
the  Metrical  Meter  Works  for  the  Ameri- 
can Meter  Company  to  be  erected  In  Erie. 

Olyphant.  Pa. — G.  D.  Dery  Silk  Manu- 
facturing Co.  contemplates  erecting  three- 
story,  brick,  mill  addition  at  Lincoln 
Avenue   and    Main   Street. 

Pottsvllle,  Pa. — Reported  Atlas  Powder 
Co.  will  rebuild  plant  at  Mount  Carbon, 
recently  destroyed  by  fire. 

Steelton,  Pa. — Reported  Schwab  Inter- 
ests are  contemplating  enlarging  plant 
here  and  at  Sparrows  Point,  Md. 

Baltimore,  Md.  —  Reported  Jones  & 
Lamb  Co.,  106  South  .Street,  will  erect  a 
packing  house,  to  cost  about-  $200,000. 

Great  Falls,  S.  C. — J.  E.  Slrrine,  Green- 
ville, is  preparing  plans  for  a  cotton  mill 
to  be  erected  here. 

Baton  Rouge,  La. — The  Standard  Oil 
Co.  of  Louisanna  contemplates  extensions 
to  the  refinery  here,  including  building  of 
100    high-pressure   stills. 

Chattanooga,  Tenn. — Plans  being  pre- 
pared by  J.  E.  Sirrlne,  Greenville,  S.  C, 
(or  a  cotton  mill  to  be  erected  here. 

Nashville,  Tenn.  —  Plans  completed 
(or  seven-story,  80  x  80  (t.,  reln(orced 
concrete  addition  to  cold  storage  plant  of 
Noel  &  Company  at  Johnston  and  Tenth 
Streets. 


Cleveland,  Ohio. — Ocoee  Woolen  Mill 
Company  reported  incorporated  with  W. 
H.  Durkee,  Superintendent  of  Cleveland 
Woolen  Mills,  C.  &  P.  Ry.  and  Clarkwood 
Avenue,  as  manager,  and  Intends  erecting 
woolen  mill. 

Columbus,  Ohio. — Lamneck  Company, 
1135  Mount  Vernon  Avenue,  intends  erect- 
ing a  40  x  100  ft.  factory  at  164  West 
Naghten  Street,  to  cost  about  $30,000. 

Dover,  Ohio. — Reported  Immel  Feed  & 
Milling  Company  will  rebuild  plant  on 
Cherry  Street,  destroyed  by  fire. 

Youngstown,  Ohio. — Reported  Barrett 
Company  (R.  E.  Wilson,  2216  Market 
Street,  Manager)  contemplates  erecting 
plant  for  manufacture  of  roofing  and  other 
tar  products. 

Fort  Wayne,  Ind.— Four  buildings  will 
be  erected  this  summer  at  Fort  Wayne 
plant  of  the  General  Electric  Co. 

Indianapolis,  Ind.  —  The  Indianapolis 
Public  Elevator  Co.,  recently  Incorporated, 
intend  erecting  a  large  elevator  near  the 
tracks  of  the  Belt  Line.  W.  H.  Benedict, 
Cruse  Realty  Co.,  East  Market  Street,  may 
be  able  to  give  additional  Information. 

Kokomo,  Ind. — The  Ford  Brass  Works, 
Kokomo,  is  planning  a  one-story  steel  and 
brick   50   x   265-ft.    addition. 

St.  Paul,  Minn.— Japan  Tea  Company 
(Fred  B.  Anderson,  President),  183  West 
Seventh  Street,  Intends  erecting  coffee 
roasting  plant  at  Sixth  and  Franklin 
Streets. 

St.  Louis,  Mo. — Chevrolet  Motor  Co. 
(Russell  E.  Gardner,  Pres.),  Second  and 
Rutger  Streets,  will  erect  $100,000  addition 
to  plant. 

Seattle,  Wash.— Elliott  Bay  Yacht  4 
Engine  Co..  West  Seattle,  contemplates 
constructing  a  shipbuilding  plant  at  West 
Waterway  Turning  Basin,  at  (oot  o(  Che- 
lan Avenue;  cost  $250,000.  Plans  include 
a  200  X  260  ft.  drydock  and  60  x  100  (t. 
gridiron  modern  machine  shop,  etc. 

Astoria,  Ore. — Astoria  Flour  Mills  Com- 
pany (E.  W.  Smith,  President),  Astoria, 
intends  spending  about  $100,000  In  Im- 
proving and  enlarging  plant  to  include 
erection  of  warehouse  and  Installation  o( 
new  machinery. 

Portland,  Ore.  —  Inman  -  Poulson  Co. 
(Johan  Poulson,  Secy.-Treas.)  will  rebuild 
I  plant,  recently  destroyed  by  fire,  and  in- 
stall new  machinery. 

Alhambra,  Cal. — R.  M.  Farrel,  President 
Los  Angeles  &  Riverside  M(g.  Company, 
is  interested  in  organizing  a  company 
for  the  purpose  of  erecting  a  cotton  mill 
to  cost  $700,000  to  include  six  buildings; 
also  an  Ice  and  cold  storage  plant,  200  x 
24   ft. 

Prescott,  Ariz. — Stoddard  Mines  Com- 
pany is  preparing  to  erect  a  150-ton 
flotation  plant  at  Stoddard,  near  Mayer, 
at  a  cost  of  about  $50,000,  to  be  used  (or 
treating  gold  ore.  C.  M.  Stoddard,  Gen. 
Mgr.,   Prescott. 

Dos  Cabezas,  Ariz. — Reported  Mascot 
Copper  Co.  is  planning  rebuilding  power 
plant  recently  destroyed  by  fire.  T.  N. 
McCally,    Pres.,    Mascot. 

Vancouver,  B.  C. — Crown-Willamette 
Paper  Company,  Alaska  Commercial 
Building,  San  Francisco,  Cal.,  reported  In- 
terested In  reorganization  o(  Pacific  Mills. 
Ltd.  (J.  H.  Lawson,  Pres.,  Vancouver), 
and  erection  of  a  paper  and  pulp  (actory 
at  Ocean  Falls,  B.  C,  near  Vancouver. 


BIDS     DESIRED. 

Lansing,  Mich.— Until  Mar.  12,  by  H.  E. 
Smith,  Consulting  Engr.,  103  Capital  Na- 
tional Bank  Bldg.,  for  erecting  a  rein- 
forced-concrete  cupola  house  and  for  steel 
construction  of  a  foundry  building,  etc., 
for  Novo  Engine  Co.,  Lansing.  Total 
building,  120  x  300  ft. 


PRICES     AND     LETTINGS. 
i^Indicates  award  of  contract, 

■I^Wissinomlng,  Pa. — Contract  awarded 
by  Peuckert  &  Wunder,  310  Chestnut 
Street,  Philadelphia,  to  Philip  Haibach 
Contracting  Co.,  Twenty-sixth  and 
Thompson  Streets,  Philadelphia,  (or  erect- 
ing an  experimental  building  at  the  Na- 
tional Ammonia  Co.'s  plant  at  Wissinom- 
ing.  Building  to  be  concrete  and  metal 
and  all  windows  of  rolled  steel. 

-^Augusta,  Ga. — Contract  awarded  W. 
W.  Griffin  Construction  Company  of  At- 
lanta, for  erecting  eight-press  cotton  seed 
oil  mill  for  Swift  Oil  Mills;  cost  about 
$200,000. 

'^Columbus.  Ga. — Contract  (or  erecting 
plant  o(  Harda^vay-Cargill  Company  re- 
[)orted  awarded  Southern  Ferro  Concrete 
Company  o(  Atlanta;  total  cost,  including 
equipment,  about  $50,000. 

-^Cleveland,  Ohio. — Contract  (or  erect- 
ing $24,000  addition  to  factory  of  Kilby 
Manufacturing  Company,  4623  Lakeside 
Avenue,  awarded  John  Donnelly  Con- 
struction Company.  1471  East  Fifty-fifth 
Street.  Massillon  Bridge  Company,  Mas- 
sillon,  will  furnish  steel. 

♦San  Antonio.  Tex. — Contract  awarded 
by  the  International  &  Great  Northern 
Railroad    to    American    Construction    CJo. 


of  Houston  (or  erecting  shops  here. 
Electrical  work  to  Martin  Wright  of  San 
Antonio  and  plumbing  to  Braden  &  Hud- 
son  Co.  of  San  Antonio. 

*San  Antonio,  Tex. — Contract  awarded 
by  Great  -Northern  U.R.  to  American  Con- 
struction Co.,  Houston,  for  erecting  shops 
here:  Plumbing,  Braden  &  Hudson  Co., 
San  Antonio,  and  electric  work  to  Martin 
Wrlglit,  San  Antonio. 

♦Seattle,  Wash.  —  Contract  awarded 
Grant,  Smith  &  Company,  Henry  Build- 
ing, Seattle,  for  erecting  reinforced  con- 
crete buildings  and  elevators  to  increase 
capacity  of  Fisher  Flouring  Mills  Com- 
pany, from  2000  to  5000  bbl.  per  day. 

♦Shawlnlgan  Falls,  Quebec. — Contract 
awarded  Raymond  Concrete  Pile  Co.,  New 
Birks  Building,  Montreal,  for  the  founda- 
tion and  new  addition  to  plant  of  ths 
Belgo-Canadian  Pulp  &  Paper  Co.,  Ltd. 


MISCELLANEOUS 


PROPOSED     WORK. 

Stadium — Philadelphia,  Pa. — George  E. 
Nitzsche,  Recorder  of  the  University  of 
Pennsylvania,  has  prepared  plans  for  a 
stadium  which  it  is  reported  is  planned 
to  be  erected  at  Woodlawn  Ravine  at  a 
cost  of  $750,000. 

Conduits — Baltimore,  Md. — A  loan  o( 
$1,500,000  has  been  asked  to  complete  the 
conduit  system  in  the  city.  Raleigh  C. 
Thomas,  Chief  Engineer  Electrical  Com- 
mission. 

Park  Bonds — Massillon,  Ohio. — Park 
bonds  (or  $25,000  reported  to  be  sold 
March  30  by  City  Auditor. 

BIDS     DESIRED. 

Stone,  etc. — Buffalo.  N.  Y. — Until  March 

9,  by  Department  Public  Works  (Arthur 
W.  Kreinheder,  Supt.).  for  stone,  macad- 
am, etc.,  for  year  ending  June,  1917. 

Cement   Stone,    Etc. — Long    Island    City, 

L.  I.,  N.  Y. — Until  Mar.  6,  by  Maurice  E. 
Connolly,  Pres.  Queens  Boro.,  for  furnish- 
ing material  and  delivering  6000  cu.  yd. 
gravel  or  broken  stone  chips,  200,000  gaL 
asphaltic  oil,  900  net  tons  limestone,  13,- 
300  cu.  yd.  sand,  30,000  cu.  yd.  broken 
stone,  600,000  gal.  light  road  oil,  600  tons 
asphaltic  cement,   etc. 

Cement— New  York,  N.  Y.— Until  Mar. 
6,  by  Burdette  G.  Lewis,  Comr.  Dept.  Cor- 
rections, for  furnishing  and  delivering 
1500  bbl.  Portland  cement,  in  bags. 

Boilers  for  Sale — Poughkeepsle,  N.  Y.— 
Until  March  16,  by  Board  of  Public  Works 
for  purchase  of  three  70-hp.  Delaney  re- 
turn "Tubular  dome  top  boilers  advertised 
in  Engineering  Record. 

Road  Oil — South  Orange,  N.  J. — Until 
Mar.  7,  by  Township  Committee  (Edw.  R. 
Arcularius,  Clk.).  for  furnishing  approxi- 
mately 40,000  gal.  road  oil,  f.o.b.  South 
Orange. 

Concrete  Platform — Jacksonville,  Fla.— 
Until  March  13,  by  Committee  Public 
Works  (S.  C.  Harrison,  Jr.,  Chmn.)  for 
furnishing  material  and  constructing  a 
reinforced  concrete  unloading  platform  at 
(oot  of  Ocean  St. 

Subway — Akron,  Ohio. — See  "Railroads." 

Structural  Steel,  Lorain,  Ohio. — Until 
March  27,  by  Lighthouse  Inspector,  Bufta- 

10.  N.  Y.,  for  furnishing  structural  steel 
and  metal  work,  also  for  fourth  order 
'antern  for  delivery  at  Lorain,  Ohio,  adver- 
tised in  Engineering  Record. 

Cement — Chicago,  III. — Until  Mar.  6,  by 
Department  Public  Works  (W.  R.  Moor- 
house,  Comr.),  for  furnishing  city,  f.o.b. 
cars  and  by  team,  approximately  15,000 
bbl.  Portland  cement. 

Ash  and  Coal  Conveyor,  Etc. — Chicago, 
III. — Until  Mar.  7,  by  Department  of 
Health  (John  Dill  Robertson,  Comr.),  sep- 
arate bids,  as  follows:  Furnishing,  fabri- 
cating, delivering  and  erecting  an  ash  and 
coal  conveyor  for  dryers'  houses  Nos.  4 
and  5  at  municipal  reduction  plant;  con- 
veying machinery  for  said  houses;  (or 
furnishing  and  delivering  and  erecting 
elevating  and  conveying  machinery  for 
saij  dryer  house  and  new  extractor  build- 
ing at  the  municipal  reduction  plant. 

Cell  Fronts,  Etc.— Lockport,  III.— Until 
Apr.  4,  by  John-  Lambert,  Pres.  Peniten- 
tiary Commission,  863  The  Rookery.  209 
S.  La  Salle  Street,  Chicago,  for  furnish- 
ing steel  window  guards  and  cell  fronts 
required  in  one  cell  house  of  248  cells, 
at  New  Illinois  State  Penitentiary,  near 
Lockport.  W.  Carbys  Zimmerman,  Archt., 
1101   Steinway  Hall,   C:hicago. 

Railroad  Supplies — Seattle,  Wash.— Re- 
ported desired  until  March  15  by  C.  E. 
Dole,  Purchasing  Agent,  Alaska  Engi- 
neering Commission,  Bell  Street  Dock, 
Seattle,  for  supplies  as  follows:  Cement, 
asbestos  roofing,  drill  steel,  blasting  ma- 
chines, relaying  rails,  etc.,  for  Govern- 
ment railroad  construction  in  Alaska. 

Cranes— Vallejo,  Cal.— Until  Mar.  11.  by 
Bureau  Yards  and  Docks,  Navy  Dept.. 
Washington,  D.  C,  for  furnishing  t"'"',, 
locomotive  cranes  at  the  Navy  Yard. 
Mare  Island. 
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Chimney— Toronto,  Ont. — Until  Mar.  7. 
by  T.  L.  Church  (Mayor).  Chmn.  Bd. 
Control,  registered  post  only,  for  con- 
structing radial  brick  chimney  and  foun- 
dations for  refuse  incinerating  plant  on 
Don   Roadway. 

Cement,  Etc. — Vancouver,  B.  C. — Re- 
ported desired,  until  Mar.  6  by  James 
Stuart,  City  Purchasing  Agent,  for  ce- 
ment, sand,  gravel,  castings,  etc.,  for  a 
period  of  one  year. 


PRICES     AND     LETTINGS. 
■kindlcates  award  of  contract. 

■t^Road  Oil— Concord,  N.  H. — See  "Pav- 
ing and  Roads." 

Cement —  Minneapolis,  Minn. — Follow- 
ing are  four  lowest  bids  opened  Feb.  8  by 
city  for  furni.shing  Portland  cement  for 
year  1916:  Mill  City  Lime  &  Cement  Co.,  212 
Lumber  Exchange,  50,000  bbls.,  $1.56  per 
bbl.  f.o.b.  cars  Minneapolis,  5  per  cent 
per  bbl.  10  days,  2>4  per  cent  30  days; 
P.  G.  Speakes  Co.,  2845  Second  Avenue, 
S.,  20,000  bbls.,  $1.58  per  bbl.,  f.o.b.  R.  R. 
siding  Minneapolis;  Northwestern  Lime 
Co.,  25.000  bbls.,  $1.98  per  bbl.,  f.o.b.  cars 
Minneapolis,  5  per  cent  discount  per  bbl., 
and  Landers,  Morrison  &  Christenson,  315 
Lumber  Exchange,  125,000  bbls.,  $1.98  per 
bbl.,  f.o.b.  cars  Minneapolis,  5  per  cent 
discount  per  bbl. 

Boat  Station — Galveston,  Texas. — The 
lowest  bid  opened  Feb.  15  by  supervising 
architect.  Treasury  Department,  Wash- 
ington, D.  C,  for  constructing  boat  sta- 
tion at  the  U.  S.  Quarantine  Station,  Gal- 
veston, submitted  by  William  Moore, 
Texas  City,  at  $17,654. 


Proposals 

For    Proposals  Advertised,   See   Pages 
48,  49,  50  and   51. 

WATERWORKS. 

Bids  See  Eng. 

Close.  Record. 

Mar.    «.  Well,  New  Bern,  N.  C...  Feb.  12 

Adv.   Feb.   12. 
Mar.    7.  Addition,    Kiowa,   Kan...  Feb.  26 
Mar.    7.  Deep     Weil.      New     XJlm, 

Minn Feb.  26 

Mar.    7.  Pipe,   Berwyn,  111 Mar.    4 

Mar.    8.  Pumping      Station,      Fort 

Bliss,    Tex Feb.  12 

Adv.    Feb.    12   to   Mar.    4. 
Mar.    8.  Tunnel.   Milwaukee,    Wis.  Feb.  19 

Adv.  Feb.  19.  26. 
Mar.    8.  Reservoir,  Durham,  N.  C.  Feb.  26 

Adv.  Feb.  26. 

Mar.    8.  Pumps,   Malta,    Mont Feb.  26 

Mar.  9.  C.-I.    Pipe,    Atlantic    City, 

N.  J Mar.    4 

Adv.   Mar.   4. 
Mar.  10.  Waterworks.  Jones,  Okla.  Feb.  26 
Mar.  10.  Port      System,      Jackson- 
ville, Fla Mar.    4 

Adv.   Mar.   4. 

Mar.  10.  Pipe,    Seattle,    Wash Mar.    4 

Mar.  10.  Pumps,   Rochelle,   III Mar.    4 

Mar.  13.  Mains,      Etc.,      Shaker 

Heights     (P.     O.     Cleve- 
land), Ohio Feb.  26 

Mar.  14.  Mains,  etc.,  Crofton.  Neb.  Feb.  19 
Mar.  16.  Weil,    Fairbury,    111 Feb.  26 

Adv.  Feb.  26. 
Mar.  15.  Mains,     Salt     Lake     City, 

Utah     Mar.    4 

Mar.  16.  Pipes,     Etc..     Houston, 

Tex Mar.    4 

Mar.  17.  Pipe,    Etc.,   Panama Mar.    4 

Mar.  18.  Engine.   Wheaton,   111 Mar.    4 

Adv.   Mar.   4. 
Mar.  20.  Water    Works.    Poison, 

Mont Feb.  26 

Adv.  Feb.  26. 

Mar.  20.  Pipe.    Chisholm,    Minn Mar.    4 

Mar.  21.  Tank,    Ely.    Minn Mar.    4 

Mar.  21.  Contract   120,    New    York, 

N.   T Mar.    4 

Adv.  Mar.   4. 
Mar.  22.  Add.    to  Pump  Sta.,   New 

Orleans.    La Feb.     6 

Mar.  22.  Centrifugal  Pump.  Mach., 

Lancaster,    Pa Feb.  26 

Adv.  Feb.  26. 
Mar.  23.  Water     Works.     Batavia. 

N.   Y Mar.    4 

Adv.  Mar.  4. 
Mar.  27.  Water    Works,    Wilson, 

N.  C Feb.  26 

Adv.  Feb.  26,  Mar.  4. 
Mar.  30.  Water  Works,  South  Bos- 
ton, Va Feb.  26 

Adv.  Feb.  26,  Mar.  4. 

Apr.     1.  Mains.    Cullman.    Ala Jan.  IB 

Pipe    Line,    Trinity,    Tex.  Feb.     6 

Adv.  Feb.  6. 

SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Mar.    6.  Polsom,    Mont Feb.     6 

Adv.  Feb.  6. 
Mar.    6.  Savannah.  Ga Feb.  12 

Adv.  Feb.  12,  19. 
Mar.    7.  Billings.   Mont Feb.  12 


Bids 
Close. 
Mar.    7. 
Mar.    7. 
Mar.    7. 
Mar.    7. 

Mar.  7. 
Mar.  7. 
Mar.  8. 
Mar.  9. 
Nfar.  9. 
Mar.  9. 
Mar.  14. 
Mar.  14. 


Mar.  21. 
Mar.  23. 


Mar.  24. 
Mar.  27. 


Apr. 
Apr. 


Mar.    6 


Mar. 

7. 

Mar 

7. 

Mar 

7. 

Mar 

7. 

Mar 

7. 

^'n^ 

7, 

Mar 

7. 

Mar. 

7. 

Mar. 

7. 

Mar 

7. 

Mar. 

7. 

Mar. 

7. 

Mar. 

7. 

Mar. 

8. 

Mar. 

8. 

Mar 

8. 

Mar. 

8. 

Mar. 

9. 

Mar. 

9. 

Mar. 

9. 

Mar. 

8. 

Mar. 

9, 

Mnr. 

10, 

Mar. 

10. 

Mar, 

10, 

Mar. 

in. 

Mar. 

11. 

Mnr. 

11. 

Mar. 

11 

Mnr. 

13, 

Mar. 

14, 

Mar. 

15. 

Mar. 

16. 

Mar. 

17. 

Mar. 

18, 

Mar. 

20. 

Mar. 

21 

Mar. 

24. 

Mar. 

•M 

Mar. 

31. 

Apr. 

3. 

Apr. 

4. 

*  nr. 

S, 

Apr. 

29. 

Mar.    6. 


Mar. 

6. 

Mar 

6. 

Mar. 

7 

Mar. 

7. 

Mar 

7, 

Mar. 

7 

Mar 

7 

Mar 

7. 

Mar. 

7, 

Mar 

7. 

Mar. 

7. 

Mar. 

7 

Mar. 

7, 

Mar. 

7, 

Mar. 

7. 

Mar. 

7, 

Mar. 

8, 

Mar. 

8 

Mar 

8 

Mar 

8, 

Mar 

8, 

,Mar. 

X, 

Mar. 

S 

Mar. 

8 

Mar. 

8 

Mar. 

8, 

Mar. 

8. 

Mar. 

8. 

Mar. 

9. 

Mar. 

9. 

Mar. 

9 

Mar. 

9 

Mar. 

9, 

Mar. 

9, 

Mar. 

9. 

Mar. 

10. 

Mar. 

in. 

Mar. 

in. 

Mar. 

10. 

Mar. 

in. 

Mar. 

11. 

Mar. 

11. 

Mar. 

13. 

Mar. 

13. 

Mar. 

13. 

Mar. 

14. 

Mar 

14 

Mar. 

14, 

Mar. 

15. 

See  Bng. 
Record. 

Tonkawa,  Okla   Feb.  19 

Crawfordsvllle,   Ind Feb.  26 

Martinsville.  Ind Feb.  26 

Cleveland   Heights    (P.  O. 

Warrensville),    Ohio Mar.    4 

Berwyn,    111 Mar.    4 

Oshkosh,    Wis Mar.  4 

Bad  Axe,  Mich Feb.  26 

Fort  Wayne.  Ind Feb.  19 

La    Crosse,    Wis Feb.  26 

Cleveland,    Ohio Mar.    4 

Oshkosh,  Wis Mar.    4 

Newark,  N.  J Jan.  22 

Adv.  Jan.   22.  Feb.  5.  19, 
Mar.   4. 

Columbus,  Ohio Mar.    4 

Batavia.    N.    T Mar.    4 

Adv.  Mar.  4. 

Wapokoneta,  Ohio  Mar.    4 

Lakeville.  Conn Mar.    4 

Adv.  Mar.  4. 
Sheboygan  Falls,  Wis.  . . .  Feb.  19 
Billings,  Mont Feb.  19 


BRIDGES. 

Kansas  City,  Kan Feb.  19 

Adv.  Feb.  19,  26. 

Columbus,    Ohio    Feb.  12 

West  Palm  Beach,  Fla...  Feb.  19 

Georgetown,  Del Feb.  19 

Brainerd.  Minn Feb.  19 

Grand  Forks,  N.  D Feb.  19 

Casper.    Wyo Feb.  19 

Fort   Scott,    Kan Feb.  26 

Indiana    Feb.  26 

Yates  Center,   Kan Mar.    4 

Toledo,   Iowa    Mar.    4 

Waynesville.  N.  C Mar.    4 

Lancaster,   Ohio    Mar.    4 

Alma,  Kan Mar.    4 

Indiana Feb.  19 

Nelson.   Neb Feb.  19 

Arcadia,  Fla Feb.  26 

Emporia,    Kan Mar.    4 

La   Salle.    Ill FeT).  12 

Adv.  Feb.  12. 
Fairbury.    Neb Feb.  12 

Adv.  Feb.  12,  19. 

Red  Oak,  Iowa Feb.  19 

South   Bend.  Wash Mar.    4 

Barberton.   Ohio    Mar.    4 

Npbraska Feb.  1 9 

Wayne.    W.    Va Feb.  26 

Butte,    Neb Mar.    4 

Cincinnati,   Ohio   Mar.    4 

Hamilton.  Ohio Feb.  19 

Kansas  City.   Mo Mar.    4 

Randle.    Wash Mar.    4 

Mayfleld,    Ky Mar.    4 

Minden,    Neb Ma  r,     4 

Dayton.  Ohio   Feb.  19 

Adv.  Feb.   19  to  Mar.  4. 

Pocahontas.    Iowa    Mar.    4 

Wayne,   Neb Feb,  19 

Boise.    Idaho    Mar     4 

Waseca,   Minn Mar.    4 

Tllinols    Mar.    4 

Houston,    Tex Mar.    4 

Pittsburgh.   Kan Mar,    4 

Steel.   N,    n Mar,    4 

Santa   Barbara,    Cal Mar.    4 

Gettysburg.    S.    D Mar.     4 

Rork    Island,    111 Mar     4 

Johnson    Creek.    Wis Feb    26 


PAVING  AND  ROADS. 

Maysville.    Kv Feb    19 

Adv    Feb.  19. 
Lynchburg,   Va Feb.  19 

Adv,  Vpb.  19.  26 
Caruthersvllle,  Mo Feb    26 

Adv.  Feb.  26.  Mar.  4. 

Davenport.    Wash Jan.   22 

Richland   Center,   Wis Feb.  12 

Adv,  Feb.  12,  19. 

Indiana Feb,  1 9 

Goshen,    Ind Feb.  19 

Arcadia.  Fla Feb    26 

Oakland,  Iowa Feb.  26 

St     Louis,    Mo Fpb.  26 

Sunbury,    Pa Feb.  26 

Pt.    Cloud.   Minn Fpb,   ?.R 

Chicae-o  Junction,  Ohio,..  Feb,   19 

Ephrata,   Wash Mar.    4 

Kearney,  Neb Mar.    4 

Berwyn,    111 Mar.    4 

Oak  Park.   Ill Mar.    4 

Indiana    Feb.     5 

Indiana Feb.  19 

Sullivan,    111 Feb.  26 

Johnson    Creek.    Wis Feb.  26 

Atlantic  City,    N.   J Feb    26 

Elizabeth.    N.    J Mar.    4 

Farsro.    N.    D Mar.    4 

Louisville,    Ky Mar.    4 

Kearney,     Neb Mar     4 

Baltimore.    Md Mar.    4 

Portsmouth,    Va Mar.    4 

Adv.  Mar.  4. 

Cleveland.    Ohio Mar.    4 

Burlington,  N.  C Feb.  26 

Indiana    Feb    26 

Cincinnati,    Ohio    Mar.    4 

Creston,    Iowa    Mar.    4 

Frankfort,    Ky Mar.    4 

Elyrla,   Ohio    Mar.    4 

Dayton,   Ohio   Mar.    4 

Indiana Feb.  19 

Seattle.  Wash Feb.  26 

Leamington,    Ont Mar.    4 

Elkhart.   Ind Mar.    4 

Brooklyn,    N.    Y Mar.    4 

Apnleton,   Wis Feb.  12 

Indiana Feb.  19 

Ontario,    Cal Feb.  26 

Wallace.    Idaho     Mar.    4 

Hastings,    Neb Feb.  26 

Danville.  Ill Feb.  12 

Adv.  Feb.  12  to  26. 

Indiana    Feb.  26 

Belolt.    Wis Mar     4 

Fore,st  City,   Iowa Mar.   4 


Bids 
Close. 
Mar.  15. 

Mar.  IS. 

Mar.  16. 
Mar.  16. 

Mar.  17. 
Mar.  18. 
Mar.  18. 
Mar.  18. 
Mar.  20. 
Mar.  20. 
Mar.  20. 
Mar.  20. 
Mar.  20. 
Mar.  20. 

Mar.  20. 
Mar.  21. 
Mar.  21. 
Mar.  22. 
Mar.  23. 
Mar.  25. 

Mar.  27. 

Mar.  28. 

Mar.  30. 
Apr.  1. 
Apr.     6. 


See  Eng. 
Record. 
Danville,    111 Feb.  12 

Adv.  Feb.  12  "to  26. 
Chicago.   Ill Feb.  26 

Adv.  Feb.  26. 

Sioux   Fiills.    S.    D Mar.    4 

Danville,    111 Feb.  12 

Adv.  Feb.   12  to  26. 

South    Bend,    Ind Mar.    4 

Watertown,    N.    Y Feb.  12 

Indiana Feb.  26 

Indiana    Mar.    4 

Bolivar.    Mo Feb.  12 

De    Land,    Fla Feb.  19 

MInot,   N.   D Mar.    4 

Glenwood,    Minn Mar.    4 

Washington     Mar.    4 

Wauke.sha,  Wis .Mar.    4 

Adv.  Mar.  4. 

Marshall,     Mich Mar.    4 

Eldorado.  Ark Mar.    4 

Marshall,    Minn Mar.    4 

Cleveland,    Ohio    Mar.    4 

Flemington,    N.    J Mar.    4 

De    Land,    Fla Mar.    4 

Adv.  Mar.  4. 
Road       Roller,       Winona, 

Minn Mar.  4 

Sumter.    S.   C Mar.    4 

Adv.  Mar.   4. 

Morgantown.   W.    Va Feb.  26 

Charelston.  W.  Va Feb.  19 

Huntington,    W.    Va Mar.    4 

BInghamton,  N.  T Feb.  12 

Adv.  Feb.  12,  19. 


HYDRAULIC  CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Mar.    6.  Drainage.    Largo,    Fla Feb.  12 

Adv.  Feb.  12  to  26. 
Mar.    6.  Dredging.  Hartford,  Conn.  Feb.     5 

Aflv    Feb.  5  to  26. 
Mar.    6.  Dredging,    Boston,   Mass.  Feb.  26 

Adv.  Feb.  26. 
Mar.    6.  Reclamation    Flats,    Bos- 
ton, Mass Feb.  26 

Adv.  Feb.  26. 
Mar.    7.  Dredging,     New    York, 

N.    Y Feb.  12 

Adv.  Feb.  12  to  Mar.  4. 
Riprap,         Tompklnsvllle, 

N.  Y Feb.  19 

.  State    Canal    Work,    Al- 
bany, N.  Y Feb.  26 

Dams,    Etc.,    B  a  r  s  t  o  w, 

Tex Feb.  26 

Tile  Ditch,   Garner,  Iowa,  Mar.    4 

Ditch.    BemidJI.    Minn Mar.    4 

Ditch.      Redwood      Falls, 

Minn Feb.  19 

State     Canal     Work,     Al- 
bany. N.  Y Mar.    4 

Drainage,  Lawrence,  Kan.  Mar.  4 
Ditch.  Moorehead.  Minn,.  Jan.  2? 
Ditches.      Alexandria, 

Minn Feb.  26 

Ditch.  Mankato,  Minn...  Mar.  4 
Breakwater,  Racine,  Wis.  Feb.  12 

Adv.  Feb.  12  to  26. 
Irrigation,    Fort   Laramie, 

Wvo Feb.  12 

(2  Props.)    Adv.  Feb.  IJ. 

Pier.  New  York.  N.  Y Mar.    4 

Drains,  Fort  Dodge.  Iowa  Mar.  4 
Ditches,     Blue     Earth, 

Minn Feb.  26 

Drains,    Racine,    Wis Mar.    4 

Ditch.    Peru,    Ind Mar.    4 

I*vee,  Vincennes.  Ind.    . .  Feb.  19 
Dike.  Jefferson  City.  Mo.  Feb.  19 
Adv.  Feb.  19  to  Mar.  4. 
State    Canal    Work,    Al- 
bany, N.  Y Feb.  19 

Adv.    Feb.    19   to  Mar.    4. 
Drainage     Ditches,    Don- 

nlphan.  Mo Feb.  26 

Drainage.      Fort      Dodge, 

Iowa    Mar.    4 

Breakwater,    Newport, 

R.    I Feb.  19 

Irrigation,   Malta,    Mont..  Feb.  26 
Dredging,   Seattle.   Wash.  Feb.  26 
.Dredging,  Etc.,  New  Bed- 
ford. Mass Feb.  19 

Ditches.    Olivia,    Minn Mar.    4 

Irrigation,     St.     Ignatius, 

Mont Feb.  26 

Adv.  Feb.  26. 
Revetment,    Kansas   City, 

Mo Feb.  26 

Adv.  Feb.  26,  Mar  4. 
Breakwater,       Conneaut, 

Ohio Feb.  26 

Adv.  Feb.  26,  Mar  4. 
Dredging,  Detroit.  Mich.  .Feb.  26 
Adv.  Feb.  26,  Mar  4. 
Drain,     North     Branch, 

Mich Feb.  26 

Irrigation,     St.     Ignatius, 

Mont Mar.    4 

Dredging.     Tompklnsvllle, 

N.   Y Mar.    4 

Dredge.    Chicago,    III Mar.    4 

Adv.  Mar.   4. 


PUBLIC  BUILDINGS  AND 
SCHOOLS. 

Mar.  7.  Harrlsburg,    Pa Jan.  II 

Mar.  7.  Bethlehem.  Pa Feb.     S 

Mar,  7.  Alameda.  Cal Feb.  19 

Mar.  7.  West  Richfield,  Ohio.    ...Feb.  19 

Mar.  7.  Lincoln,   111 Feb.  19 

Mar.  7.  Breckenrldge,   Minn Feb.  26 

Mar.  7.  Ottosen,  Iowa Feb.  26 

Mar.  7.  Antioch,    Ohio    Mar.    4 

Mar.  7.  Orange,   Tex Mar.    4 

Mar.  8.  Lubbock,  Tex Feb.  U 

Mar.  8.  Chilton,    Wis Feb.  26 

Mar.  8.  Seattle,    Wash Mar.    4 

Mar.  8.  Houston,   Tex Mar.    4 

Mar.  9.  Edison,  Ohio   Feb.  26 

Mar.  9.  Creighton.    Pa Mar.    4 

Mar.  9.  Weir.    Kan Mar.    4 

Mar.  9.  Warren,    Minn Mar.    4 


Mar 

7. 

Mar 

7. 

Mar. 

7. 

Mar 
Mar 
Mar 

7. 
7. 
8. 

Mar. 

8. 

Mar. 
Mnr. 
Mar 

8. 
9, 
9. 

Mar. 
Mar. 

9. 

10. 

Mar. 

10. 

Mar. 
Mar. 
Mar 

10. 
10. 

11. 

Mar. 
Mar. 
Mar. 
Mar. 

11. 
11. 

13. 
14. 

Mar. 

14, 

Mar. 

14. 

Mar. 

14. 

Mar.l5. 

Mar. 
Mar. 
Mar. 

15. 

IB. 
16. 

Mar. 
Mar. 

20, 
23. 

Mar. 

23. 

Mar. 

24. 

Mar. 

24. 

Mar. 

28. 

Mar. 

29. 

Mar. 

30. 

Apr. 

1. 

Bids  See  Br«. 

Close.  •  Record. 

Mar.  10.  KalTspell,   Mont K*^-,i 

Mar.  10.  Dolllvar.    Iowa Feb.  II 

Mar.  10.  Hays,   Kan •••••f,*''^ 

Mar.  10.  Minneapolis,    Minn Mar.    * 

Mar.  10.  Yonkers,    >{.    T Mar.    4 

Adv.  Mar.  4.  _  ^      , 

Mar.  13.  Oklahoma  City,  Okla.   ...  Feb.     I 

Mar.  13.  Lafayette,  Ga Feb.  11 

Mar.  13,  Hazelton,   Pa.    . .  .■ Feb.  If 

Mar.  13.  St.  Paul,  Minn Feb.  26 

Mar.  13.  North   Platte,    Neb Feb.  It 

Mar.  13.  Minneapolis.  Minn Feb.  2t 

Mar.  13.  Fort  Lee,   N.   J Mar.    4 

Mar.  13.  Jackson,    Miss Mar.    4 

Mar.  13.  Philadelphia,   Pa Mar.    4 

Mar.  13.  Providence,    R.    I **ar.    4 

Mar.  14.  Antlgo,  Wis Feb.     I 

Mar.  16.  Gilbert,   Minn Feb.  12 

Mar.  16.  Ft.  Bliss.   Tex Feb.  11 

Adv.  Feb.  19  to  Mar.  4.      „  ^    ,_ 

Mar.  15.  Mingo,  Ohio   Feb.  26 

Mar.  15.  Nevada,    Ohio    Mar.    4 

Mar.  15.  MInot,    N.    D Mar.    4 

Mar.  16.  New    Smyrna,    Fla Feb.  19 

Mar.  16.  Wallum    Lake,    R.    1 Feb.  2« 

Mar.  16.  Danville,    111 Mar.    4 

Mar.  17.  Charles  City,   Iowa Feb.  11 

Mar.  17.  Salem.  Ohio  Feb.  28 

Mar.  18.  Ft.  Terry,  N.  Y Feb.  1» 

Adv.  Feb.  19  to  Mar.  4. 

Mar.  18.  Bracevllle,   Ohio    Mar.    4 

Mar.  20.  Austin.    Minn .Tan.  M 

Mar.  20.  Alliance,   Ohio    Mar.    4 

Mar.  21.  Stuart,    Neb Mar.    4 

Mar.  21.  Normal,    111 Mar.    4 

Mar.  22.  Mattoon.    Ill Feb.  II 

Mar.  22.  Aberdeen,    Wash Feb.  It 

Mar.  22.  Alta,  Iowa  Mar.    4 

Adv.  Mar.  4. 

Mar.  22.  Tacoma,    Wash Mar.    4 

Mar.  22.  Harlem,   Mont Mar.    4 

Mar.  23.  Wilmington,   N.   C Feb.  19 

Mar.  23.  Montezuma,   Ind Mar.    4 

Mar.  23.  Niles.    Ohio    Mar.    4 

Mar.  24.  Taylorville,  111 Feb.  19 

Mar.  25.  Seattle,    Wash Feb.  It 

Mar.  27.  Pueblo,  Colo Feb.  2( 

Mar.  27.  UrlchsvlUe.    Ohio    Mar.    4 

Mar.  29.  Aberdeen,  Wash Feb.  19 

Mar.  30.  Huntington.   Ind Mar.    4 

Mar.  30.  San  Bernardino,  Cal Mar.    4 

Apr.     1.  Eveleth.    Minn Mar.    4 

Apr.     1.  Ypsiiantl.    Mich Mar.    4 

Apr.     4.  Lockport,  111 Mar.    4 

Apr.     6.  Valley  City.  N.   D Mar.    4 

Apr.  15.  Indian    Head,    Md Mar.    4 

Apr.  24.  Delphi,    Ind Feb.  U 

PRIVATE  BUILDINGS. 

Mar.    8.  Des  Moines.   Iowa Feb.  2( 

Mar.    9.  Elmore.  Minn Mar.    4 

Mar.  10.  Pipestone,    Minn Mar.    4 

Mar.  14.  Montreal,  Que Feb.  M 

Mar.  14.  Portsmouth,    N.    H Mar.    4 

Mar.  15.  Marcellus.  N.  Y Feb.  1» 

Mar.  15.  JersesTllle,    111 Mar.    4 

Mar.  15.  Dartmouth,    Ont Mar.    4 

Mar.  17.  Glenwood,   Minn Mar.    4 

Mar.  25.  Kankakee,   111 Mar.    4 

Apr.     1.  Cleveland.    Ohio    Jan.     t 

Apr.     1.  Minneapolis,  Minn Feb.  II 

Apr.     1.  Moose  Jaw,  Sask Mar.    4 

NEW  INDUSTRIAL  PLANTS. 

Mar.  12.  Lansing,    Mich Mar.    4 

Apr.  15.  Manila,    P.    I Jan..     I 


MISCELLANEOUS. 

Sulphate       of       Alumina, 

Washington,    D.    C Feb.  If 

Adv.  Feb.  19  to  Mar.  4. 

Road  Oil  and  Oiler,   New 
Ulm,  Minn Feb.  X< 

Road    Oil,    South    Orange, 
N.    J Mar.    4 

Chimney,    Toronto,    Ont..  Mar.    4 

Ash   and   Coal   Conveying 
Machinery,   Chicago.    111.  Mar.    4 

Road      Oil,     Indianapolis, 
Ind Feb.  If 

Elevator.  Albany.   N.   Y..  Feb.  If 
Adv.  Feb.  19  to  Mar.  4. 

El.  Rys.,  New  York,  N.  Y.  Feb.  2( 

Cement,  Etc.,  Pittsburgh, 
Pa Feb.  I« 

Stone,   etc.,  Buffalo,  N.  Y.  Mar.  4 

Railroad      Supplies,       St. 
Ellas,    Alaska   Feb.  t( 

Cranes.,    Vallejo,   Cal Mar.    4 

Hoistways,    Etc.,    Cincin- 
nati,  Ohio   Feb.  If 

Elevator,     Etc.,     Omaha, 
Neb Feb.  It 

Lock    Gates,    New    Glas- 
gow,  N.   S Mar.    4 

Concrete  Platform,   Jack- 
sonville.  Fla Mar.    4 

Cells.      Etc.,      Cincinnati, 
Ohio  Feb.  2( 

El.  Rys.,  Toronto,  Ont...  Feb.  2( 

Railroad    Supplies,     Seat- 
tle, Wash Mar.    4 

Boilers   For  Sale,   Pough- 

keepsle,    N.    Y Mar.    4 

Adv.   Mar.  4. 

Garbage     Disposal,     Lin- 
coln,  Neb Feb.  16 

Adv.  Feb.  26. 

Structural    Steel,    Lorain, 

Ohio     Mar.    4 

Adv.   Mar.  4. 

Street    Sweeper,   Winona, 
Minn Mar.    4 

Railroad  Work,    Philadel- 
phia, Pa.    Mar.  4 

"Adv.   Mar.   4. 

Memorial,  Fort  McHenry, 
fP     O.    Balflmorfi.    Md. ).  N«T  M 

Funding  Bonds,   Lufklns, 

Tex Feb.  U 

Adv.  Feb.  26. 

Hauling  Gravel,  Ocean 

City,   N.  J Feb,  2«. 

Adv.  Feb.  26. 


Mar. 

6. 

Mar 

7. 

Mar 

7. 

Mar. 
Mar. 

7. 
7. 

Mar 

8. 

Mar. 

9. 

Mar. 
Mar. 

9. 
9. 

Mar. 
Mar. 

9. 
10. 

Mar. 
Mar. 

11. 
13. 

Mar. 

13. 

Mar. 

13. 

Mar. 

13. 

Mar. 

14. 

Mar. 
Mar. 

14. 
15. 

Mar. 

16. 

Mar. 

22. 

Mar. 

27. 

Mar. 

27. 

Mar. 

28. 

Apr.      1. 


48 


ENGINEERING     RECORD 


Vol.  73,  No.  10 


Bids  open  March  25,  191S. 

IMPROViED  HIGHWAYS, 
VOLUSIA  COUNTY.  FLORIDA 

DE    LAND.    FLA. 

Sealed  proposals  will  be  received  by  the 
Board  of  County  Commissioners  of  Volu- 
sia County.  Florida,  at  the  office  of  the 
County  Clerk  in  the  Court  House  at  De 
Land,  Florida,  for  the  construction  of  Im- 
proved HiBhwa>s  in  the  De  L,and-Lake 
Helen  Special  Road  and  Bridge  District  of 
Volusia  County,  Florida. 

Said  proposals  will  be  received  until 
2  P.  M.,  March  25,  1916,  at  which  time 
they  will  be  opened  and  read  publicly. 
Award  of  contracts  will  be  made  as  soon 
thereafter  as  practicable. 

The  approximate  quantities  are  as  fol- 
lows : 

lg9,$99 — Lin.  ft.  roadway — 35.97  miles. 
61,398 — Cubic  yards  excavation 
64 — Lineal  feet  24-in.  drains 
5 — Lineal  feet   18-in.  drains 
96 — Lineal  feet  15-in.  drains 
34 — Lineal  feet  12-in.  drains 
255 — Lineal  feet  concrete  header 
4,890 — Lineal  feet  granite  curb 
200,933 — Square  yards  pavement. 
123,013 — Square  yards  shoulders 
374.568 — Lineal  feet  curb 
190.74 — Cubic  yards  class  "A"  concrete 
321.22 — Cubic   yards   class    "B"    concrete 
27,393 — Pounds  steel 
Each    bid    must    be    accompanied    by    a 
certified    check    on    a    State    or    National 
Bank  of  Florida   or  on  a  National  Bank 
of  any  other  State  for  5  per  cent  of  the 
amount    bid,    drawn    to    the    order    of    the 
County  Clerk,  Samuel  D,  Jordan. 

Plans  and  specifications  may  be  seen  at 
the  office  of  the  County  Clerk,  DeLand, 
Florida,  and  at  the  office  of  the  Engineers 
in  Atlanta,  Ga.  Copies  of  specifications 
may  be  obtained  from  either  the  County 
Clerk  or  the  Engineers  upon  receipt  of 
$1.00,  which  will  be  returned  when  speci- 
fications are  returned  in  good  shape. 

Copies  of  plans  may  be  obtained  from 
the  Engineers  for  $10.00  to  cover  their 
actual  cost. 

All  money  deposited  for  specifications 
will  be  refunded  where  bonaflde  bids  are 
made. 

A  surety  bond  for  25  per  cent  of  con- 
tract price  will  be  required  of  successful 
bidders. 

The  right  is  reserved  to  reject  any  and 
all  bids,  or  waiving  formalities  to  ac- 
cept any  bid  that  may  be  to  the  best  inr 
terest  of  the  Board. 

BOARD  OF  COUNTY  COMMISSIONERS, 
MAYNARD   M.   BOND.  Chairman. 
SAMUEL  D.  JORDAN,  County  Clerk. 
The  J.  B.  McCRARY  CO.,  Engineers, 
1408-17  Third  National   Bank  Building, 
Atlanta,  Ga. 


Blda  open  March  15,  1916. 

CONCRETE  BRIDGES 

Bids  will  be  received  until  noon,  Wednes- 
day, March  15th,  1916.  on  the  following: 

Webster  Street  Bridge  over  Mad  River, 
Keowee  Street  Bridge  over  Mad  River, 
and  Fifth  Street  Bridge  over  Miami 
River,  Dayton,  Ohio. 

Sealed  proposals  for  the  work  will  be 
received  until  noon,  March  15th,  1916,  by 
the  Director  of  Public  Service  of  the  City 
of  Dayton,  Ohio,  and  then  publicly  opened. 

A  full  description  of  this  work,  and  a 
statement  of  Information  necessary  for 
bidders,  was  primed  In  the  Feb.  19th  Issue 
of  this  Journal. 

Postpaid  copies  of  plans  and  specifica- 
tions for  any  one  of  these  bridges  may  be 
secured  from  the  Director  of  Public  Serv- 
ice of  the  City  of  Dayton  by  sending  two 
dollars  ($2.00)  for  any  one  set,  or  six  dol- 
lars ($6.00)  for  the  three.  Payments  made 
for  plans  and  specifications  will  not  be  re- 
funded. 

By  direction  of 

J.  E.  BARLOW, 
Director  of  Public  Service  of  the  City  d 


Official  Proposal  Announcements 


Price,  $2.40  an   inch. — Copy  can  be  received   until 
Thursday  10  a.  m.  for  issue  mailed  the  next  morning 


Bids  open  March  9,  1916. 

NOTICE   TO   CONTRACTORS 

ELECTRIC  ELEVATORS 

ALBANY,  N.  Y. 

Sealed  proposals  for  electric  elevators  in 
connection  with  the  alterations  and  addi- 
tions to  State  House,  Albany,  N.  Y.,  for 
the  Court  of  Appeals,  will  be  received  by 
the  Trustees  of  Public  Buildings,  Execu- 
tive Chamber,  Capitol,  Albany,  N.  Y.,  un- 
til 2.30  o'clock  P.  M.,  on  Thursday,  March 
9th,  1916,  when  they  will  be  publicly 
opened  and  read.  Proposals  shall  be  en- 
closed in  an  envelope  furnished  by  the 
State  Architect,  sealed  and  addressed,  and 
shall  be  accompanied  by  a  certified  check 
In  the  sum  of  five  per  cent  (5%)  of  the 
amount  of  bid.  The  contractor  to  whom 
the  award  is  made  will  be  required  to 
furnish  surety  company  bond  in  the  sum 
of  fifty  per  cent  (50%)  of  the  amount  of 
contract  within  thirty  (.'i")  dnys  after 
official  notice  of  award  of  contract  and 
in  accordance  with  the  terms  of  specifica- 
tion No.  2292.  The  right  is  reserved  to  re- 
ject any  or  all  bids.  Drawings  and  speci- 
fications may  be  consulted  at  the  New 
York  office  of  the  Department  of  Archi- 
tecture. Room  1224.  Woolworth  Building, 
and  at  the  Department  of  Architecture, 
Capitol.  Albany.  N.  Y.  Drawings  and 
specifications  and  blank  forms  of  pro- 
posal may  be  obtained  at  the  Department 
of  Architecture.  Capitol.  Albany.  N.  Y., 
upon  reasonable  notice  to  and  in  the  dis- 
cretion of  the  State  Architect.  LEWIS  F. 
PILCHER,  Capitol,  Albany,  N.  Y. 

February  16.  1916. 

Bids  open  March  10.  1916. 

WATER  WORKS 

JACKSONVILLE.  FLA. 

Sealed  proposals  will  be  received  by  the 
Board  of  Port  Commissioners  of  the  City 
of  Jacksonville  at  their  office,  Room  407 
Realty  Building,  until  noon.  March  10, 
1916.  and  then  opened  publicl.v  for  fur- 
nishing all  materials  and  for  the  con- 
struction of  that  portion  of  a  water-works 
s.vstem  shown  in  red  on  the  plans.  Each 
proposal  may  include  any  of  the  items  be- 
low or  all  of  them,  excepting  that  electric 
motor  and  pump  to  which  it  is  connected 
shall  be  included  in  one  proposal.  Like- 
wise the  gasoline  engine  and  pump  to 
which  it  is  connected  shall  be  in  one  pro- 
posal. 
Item  1. 

Reinforced    concrete    pump    house,    two 

concrete   fire   hose   houses   or   pits,   and 

concrete  foundations  for  machinery. 
Item  2. 

Concrete  reservoir. 
Item  3. 

One   (1)  centrifugal  fire  pump  and  elec- 
tric motor  and  its  connections. 
Item  4. 

One  centrifugal  fire  pump  and  gasoline 

engine  and  its  connections. 
Item  5. 

Fire  hydrants  and  valves. 
Item  6. 

Cast  Iron  pipe  and   fittings. 
Item   7. 

Construction. 
Item  8. 

Includes   all    of    Items    1,    2,    3,    4,    5,    6 

and  7. 

Plans  and  specifications  are  on  file  at 
the  office  of  the  General  Manager. 

Each  bid  shall  be  secured  by  a  certified 
check  for  10  per  cent  of  its  amount  to 
guarantee  that  the  bidder  will  enter  into 
contract  within  ten  days  after  being 
awarded  the  contract. 

The  Board  of  Port  Commissioners  re- 
serves the  right  to  reject  any  or  all  bids. 


Bids  open  March  10,  1916. 

NOTICE    TO    CONTRACTORS 

ARMORY 

YONKERS,  N.  Y. 

Sealed  propo.sals  for  construction  work 
of  armory  for  Company  "G,"  Tenth  Infan- 
try, N.  G.  N.  Y.,  Yonkers,  N.  Y.,  will  be 
received  by  Col.  Franklin  W.  Ward,  Secre- 
tary. State  Board  of  Armory  Commission- 
ers, 15S  State  Street,  Albany,  N.  Y.,  until 
3  o'clock  p.  m.,  on  Friday,  March  10,  1916, 
when  they  will  be  publicly  opened  and 
read.  Proposals  shall  be  enclosed  in  an 
envelope  furnished  by  the  State  Architect, 
sealed  and  addressed,  and  shall  be  accom- 
panied by  a  certified  check  in  the  sum  of 
five  per  cent  (5%)  of  the  amount  of  pro- 
posal. The  contractor  to  whom  the  award 
is  made  will  be  required  to  furnish  surety 
company  bond  in  the  sum  of  fifty  per  cent 
(')0':''r)  of  the  amount  of  contract  within 
thirty  (30)  days  after  official  notice  of 
award  of  contract  and  in  accordance  with 
the  terms  of  specification  No.  2342.  The 
right  is  reserved  to  reject  any  or  all  bids. 
Drawings  and  specifications  may  be  con- 
sulted at  the  Department  of  Architecture, 
Capitol,  Albany,  N.  Y.,  and  at  the  New- 
York  office  of  the  Department  of  Archi- 
tecture, Room  1224,  Woolworth  Building. 
Drawings  and  specifications  and  blank 
forms  of  proposal  may  be  obtained  at  the 
Department  of  Architecture,  Capitol,  Al- 
bany, N.  Y.,  upon  the  deposit  of  a  certi- 
fied check  in  the  sum  of  $10,  made  pay- 
able to  the  State  of  New  York  for  each 
set  of  plans  and  specifications,  which  check 
will  be  returned  if  plans  and  specifica- 
tions are  sent  back  in  good  condition  to 
the  State  Architect,  Lewis  F.  Pilcher, 
Capitol,  Albany,  N.  Y. 

Feb.  23,  1916. 


Bids  apen  March  23,  1916. 

NOTICE  TO  CONTRACTORS. 

ROAD  IMPROVEMENTS 

PLEMINGTON,  N.  J. 

Notice  is  hereby  given  that  sealed  bids 
will  be  received  by  the  Board  of  Chosen 
Freeholders  of  Hunterdon  County,  N.  J., 
for  the  improvement 

First — The  Hoftmans-Lower  Valley  Road. 
Length  1.67   miles. 

Second — The  Clinton-West  Portal  Road, 
first  section.  2.80  miles,  in  the  County  of 
Hunterdon,  with  water  bound  macadam, 
and  opened  and  read  in  public  at  the 
Freeholders'  Rooms  in  Flemington,  N.  J., 
on  the  twenty-third  day  of  March,  1916,  at 
the  hour  of  eleven  o'clock  a.   m. 

Drawings,  specifications  and  forms  of 
bids,  contract  and  bond  for  the  proposed 
work  prepared  by  Grant  Davis,  County 
Engineer,  and  approved  by  the  State 
Commissioner  of  Pulilic  Roads  have  been 
filed  at  the  office  of  said  engineer  at 
White  House  Station,  N.  J.,  and  of  said 
commissioner  at  the  State  House,  Trenton, 
N.  .1.,  and  may  be  insi>ected  by  prospec- 
tive bidders  during  business  hours. 

Bidders  will  be  furnished  with  a  copy  of 
the  specifications  and  blue  prints  of  the 
drawings  b.v  the  engineer  on  proper  no- 
tice and  payment  of  cost  of  preparation. 
Bids  must  lie  made  on  the  standard  pro- 
posal forms  in  the  manner  designated 
therein  and  required  by  the  specifications, 
must  be  enclosed  in  sealed  envelopes, 
bearing  the  name  and  address  of  the  bid- 
der on  the  outside,  addressed  to  the  Di- 
rector of  the  Board  of  Chosen  Freehold- 
ers, and  must  be  accompanied  by  a  certi- 
fied check  or  cash  for  $1,000.00  for  each 
Did  and  l)e  delivered  at  the  place  and  on 
the  hour  above  named.  The  standard 
proposal  form  is  attached  to  the  specifi- 
cations, copies  of  which  will  be  furnished 
on  application  to  engineer. 

By  order  of  the  Board  of  Chosen  Free- 
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Bids  open  March  14,  1916. 

NOTICE   TO   CONTRACTORS. 

PASSAIC  VALLEY  SEWERAGE 
COMMISSIONERS 

NEWARK,  N.  J. 

Notice  Is  hereby  given  that  the  Passaic 
Valley  Sewerage  Commissioners  have 
designated  Tuesday,  the  fourteenth  day 
of  March,  nineteen  hundred  and  sixteen, 
at  two  o'clock  in  the  afternoon,  as  the  time 
when  they  will  meet  at  their  usual  place 
of  meeting,  Essex  Building,  Clinton  Street, 
Newark,  New  Jersey,  to  receive  proposals 
in  writing,  for  constructing  a  part  of  Sec- 
tion 4  of  the  Outfall  Sewerage  Works,  con- 
sisting of  Sedimentation  Basins,  Effluent 
and  Intake  conduits,  and  all  appurtenant 
work — all  located  in  the  City  of  Newark, 
Essex  County,  New  Jersey. 

Particulars  that  may  enable  Contractors 
to  Judge  of  the  character  or  the  work  ar» 
given  below : 

APPROXIMATE    QUANTITIES. 

Item  1. — Earth  excavation  and  refilling,  in 

trench,  for  effluent  and  intake  conduits, 

and  appurtenant  work,  including  regrad- 

ing    and    disposal    of    surplus    material, 

complete 2,720  Linear  Feel 

Item  2.— Earth  excavation  and  refilling  foi 
sedimentation  basins,  Venturi  meter 
chamber,  and  all  other  structures,  ex- 
cavating for  and  maintaining  mosquito 
ditches;  and  all  other  excavations  save 
those  included  under  Item  1  ;  for  all  re- 
grading  and  disposal  of  surplus  ma- 
terial ;    and    for    all    appurtenant    work, 

etc Lump  Sum 

Item  3. — Rock  excavation  in  open  excava- 
tions      100  Cubic  Yardu 

Item  4. — Concrete  masonry.  Class  A, 
1:2:4,  with  Portland  cement, 

20,UU0  Cubic  Yard* 

Item  B, — Concrete  masonry.  Class  U, 
1  :2%  :5,  with  Portland  cement  mortar, 

48,000  Cubic  Yards 
Item  6, — Boulder  concrete  masonry,  Clas* 

C,  with  Portland  cement, 

1,000  Cubic  Yards 

Item    7, — Brick    masonry,    with    Portland 

cement  mortar 200  Cubic  Yard* 

Item  8, — Timber  piles,  in  place, 

200, UOU  Linear  Feet 

Item  9, — Steel  for  reinforcement,  etc,  in 
place    2,800,000  Pound 

Item  10, — Broken  stone  road  surfacing, 

8,000  Sq.   Yardu 

Item  11. — Surface  drains,  vitnned  pipe, 
complete,    in    place Lumpsum 

Item  12. — Gallery  piping;  cast  iron  plpiim 
system  for  20  in.  sludge  and  6  in,  water 
mains,  and  4  in,  wrought  iron  air  main, 
including  ail  valves,  specials,  connec- 
tions, etc,  complete,  in  place. Lump  Sum 

Item  13. — Sludge  main,  20  in.,  hub  and 
spigot,  cast  iron  pipe,  including  manhole 
pipes,  plug  drain  valves  and  specialB. 
complete,   in  place Lump  Sum 

Item  14. — Gate  valves,  six  60  in.,  and  in- 
cluding all  60  in.  cast  iron  piping  lu 
Venturi  meter  chamber  in  place,  com- 
plete     Lump  Sum 

Item  15. — Sluice  gates,  twenty-four,  24  In, 
X  36  in,,  including  gale  hoists,  stem 
guides,  etc.,  in  place,  complete. 

Lump  Sum 

Item  16. — Sluice  gates  for  etlluent  cunuol- 
ling  house:  two,  5  ft.  x  10  ft.  and  four, 
6  ft.  X  8  ft,,  with  operating  mechanism, 
complete  and  in  place Lump  Sum 

Item  17, — Miscellaneous  iron  castings, 
such  as  floor  ■  plates,  pressure  covers, 
stop  plank  grooves,  etc,  complete  and 
in  place oO,OOU  Pound* 

Item  18, — Air  compressors  in  administra- 
tion wing,  including  all  electric  wiring, 
piping,  etc,  complete  and  in  place. 

Lump  Sum 

Item  19, — Electric  wiring  and  lighting  sys- 
tem in  sedimentation  basin  gallci  les  and 
elsewhere,  complete  and  in  place. 

Lump  Sum 
Drawings,  form  of  contract  and  specifi- 
cations, and  blank  form  for  proposal,  may 
be    obtained    at    the    Commissioners'    office 
from  William  M,  Brown,  Chief  Engineer, 

The  Commissioners  reserve  the  right  to 
reject  any  or  all  bids, 

PASSAIC  VALLEY  SEWERAGE  COM- 
MISSIONERS, 

JOSEPH  H,  QUIGG,  Clerk, 


CONTRACTING  NEWS 


Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


BANK  clearings  for  February  established  a 
new  record  for  the  month  and  have  been 
exceeded  in  the  history  of  the  country  only 
by  the  clearings  for  the  preceding  four  months. 
They  represent  an  advance  of  86  per  cent  over 
the  low  level  of  August,  1914,  and  of  34  per  cent 
over  February,  1914.  Trade  was  more  active  last 
month  than  in  January,  and  the  report  of  the 
Federal  Reserve  Board  for  February  shows  con- 
tinued improvement  in  every  district  and  very 
prosperous  conditions  in  several.  The  inability 
of  the  railroads  to  handle  freight  is  the  only  un- 
favorable feature  reported,  and  this  in  itself  is 
an  indication  of  the  great  volume  of  business. 
Although  the  railroads  up  to  Jan.  1  have  shown 
a  decrease  in  earnings  from  the  peak  of  October, 
the  decrease  is  seasonal  and  to  be  expected.  Busi- 
ness is  yet  beyond  capacity  and  promises  to  con- 
tinue so.  Embargoes  in  the  Eastern  territory 
have  been  increased  recently,  and  it  will  be 
months  before  the  transfer  elevators  of  these 
roads  can  be  cleared.  There  is  less  and  less 
talk  of  the  uncertain  character  of  the  present  in- 
dustrial activity. 

Of  course,  it  takes  time  for  this  prosperity  to 
make  itself  felt  in  construction  work.  However, 
capital  involved  in  new  incorporations  last  month 
was  greater  than  in  years,  and  industrial  corpo- 
rate financing  was  very  heavy.  It  is  said  that 
the  U.  S.  Steel  Corporation  will  spend  out  of  its 
record  net  earnings  $50,000,000  for  new  construc- 
tion this  year.  There  are  positive  signs  that 
railroad  construction  is  on  the  upturn,  though 
still  far  below  normal.  The  increasing  buying  of 
steel  for  the  strengrthening  and  replacement  of 
bridges  and  the  enlarged  terminal  facilities  for 
several  Eastern  roads  under  contract  or  contem- 
plated are  among  these  signs.  The  activity  in 
fabricated  steel  is  growing  throughout  the  coun- 
try despite  higher  prices  and  in  the  face  of  the 
fact  that  no  large  requirements  for  rapid-transit 
roads,  such  as  kept  the  market  alive  last  year, 
are  included  in  the  current  business. 

The  steel  industry  continues  to  make  large  in- 
roads on  the  labor  market,  and  it  was  reported 
recently  that  one  company  was  having  difficulty 
in  finding  3000  machinists  in  Philadelphia  and 
was  dragging  the  country  for  15,000  additional 
men.  As  indicated  last  week,  the  cement  mills, 
especially  in  the  Eastern  territory,  fear  that  they 
will  be  unable  to  increase  their  present  output 
because  it  is  impossible  to  secure  additional  labor. 
The  New  York  State  Department  of  Labor  re- 
ports that  January  payrolls  in  the  state  carried 
18  per  cent  more  employees  and  28  per  cent 
more  wages  than  was  the  case  a  year  ago.  While 
employment  in  the  building  trades  in  that  state 
has  shown  the  usual  seasonal  falling  off,  the  per- 
centage of  employment  is  still  much  higher  than 
at  the  end  of  January  in  either  1914  or  1912. 

Buildings 

Contracts  were  awarded  for  quite  a  number  of 
small  school  buildings  last  week.  A  contract  for 
erecting  a  $250,000  laboratory  and  store  at  Pen- 
sacola,  Fla.,  has  been  awarded.  The  construction 
of  a  $200,000  mill  building  has  been  contracted 


for  at  Ridgedale,  Tenn.  The  erection  of  an 
armory  contracted  for  at  Akron,  Ohio,  will  cost 
$142,000.  A  general  contract  for  the  court  house 
at  Wilmington,  Ohio,  has  been  let  at  about  $200,- 
000.  The  construction  of  a  hotel  building  to  cost 
$400,000  has  been  contracted  for  at  Columbus, 
Ohio.  Bids  are  reported  desired  for  construct- 
ing a  $200,000  bank  building  at  New  Albany,  Ind. 

A  large  amount  of  additional  building  construc- 
tion came  in  sight  last  week.  An  electric  light 
company  at  Worcester,  Mass.,  is  to  build  a  $250,- 
000  addition  to  its  power  plant.  Plans  have  been 
prepared  for  a  $200,000  residence  at  Great  Neck, 
L.  I.  Plans  are  being  prepared  for  a  large  sugar 
refinery  in  Brooklyn,  N.  Y.  Plans  are  being  pre- 
pared for  a  $275,000  store  in  New  York  City,  and 
plans  have  been  filed  in  the  same  city  for  a  $200,- 
000  mercantile  building.  Plans  are  being  pre- 
pared for  a  $150,000  power  house  at  Dover,  N.  J. 
The  construction  of  a  $300,000  chemical  plant  is 
contemplated  at  Niagara  Falls,  N.  Y. 

Plans  are  being  prepared  for  a  $200,000  col- 
lege building  at  Morgantown,  W.  Va.  A  contract 
is  to  be  let  shortly  for  a  $200,000  auditorium  at 
Black  Mountain,  N.  C.  Plans  are  being  prepared 
for  a  $200,000  building  for  Ohio  State  University 
at  Columbus.  Plans  have  been  prepared  for  a 
$1,250,000  office  building  at  St.  Paul.  The  Omaha 
Board  of  Education  has  sold  $500,000  school 
bonds.  At  El  Paso,  Tex.,  a  contract  is  to  be  let 
for  erecting  a  $300,000  store  building,  and  plans 
are  to  be  prepared  for  a  $200,000  cathedral.  An 
architect  has  been  selected  for  a  college  building 
to  cost  $300,000  at  Spokane,  Wash.  It  is  reported 
that  a  company  is  being  formed  to  construct  an 
$8,000,000  chemical  factory  and  dye  works  near 
Los  Angeles. 

Bridges  and  Roads 

A  contract  for  erecting  the  superstructure  of 
the  Union  Pacific  bridge  over  the  Missouri  River 
at  Omaha  has  been  awarded.  Bids  were  to  be 
opened  March  10  for  the  construction  of  a  $250,- 
000  bridge  at  Worcester,  Mass.  Bids  are  de- 
sired for  constructing  a  new  bridge  and  for  re- 
moving and  replacing  an  old  bridge  at  Bridge- 
port, Conn.  Bids  are  desired  for  a  $180,000  rail- 
road bridge  over  the  Schuylkill  River  at  Poplar 
Neck,  Pa.  The  bridge  work  at  Miami,  Fla.,  will 
be  relet,  all  bids  having  been  rejected.  The  bridge 
at  Mankato,  Minn.,  will  cost  $100,000  and  is  to  be 
let  March  27.  An  appropriation  of  $240,000  has 
been  made  for  the  North  Avenue  bridge  at  Mil- 
waukee. 

Paving  work  last  week  showed  a  good  seasonal 
increase  in  activity.  Contracts  amounting  to 
$105,000  were  approved  by  the  Board  of  Awards 
at  Baltimore.  County  and  city  paving  contracts 
amounting  to  $94,000  have  been  awarded  at  Cin- 
cinnati. Paving  work  to  cost  $65,000  has  been 
contracted  for  at  Georgetown,  111.  A  paving  con- 
tract amounting  to  $95,000  has  been  let  at 
Spencer,  Iowa.  A  large  asphalt  paving  contract 
has  been  awarded  at  Macon  City,  Iowa.  Paving 
work  to  cost  $100,000  has  been  contracted  for  at 
Douglas,  Ariz.  Highway  contracts  amounting  to 
$60,000  have  been  bid  on  at  Los  Angeles. 


Bids  are  desired  at  Newark,  N.  J.,  for  53,000 
sq.  yd.  of  paving.  Paving  work  to  cost  $100,000 
was  to  be  let  March  10  at  Asheville,  N.  C.  Bids 
are  to  be  opened  to-day  for  constructing  28  miles 
of  road  in  Pontotoc,  Miss.  Bids  will  be  opened 
early  next  month  for  constructing  13  miles  of 
asphalt  road  at  Jonesboro,  Ark.  Bids  will  be  re- 
ceived March  25  for  laying  54,000  sq.  yd.  of  pav- 
ing at  Racine,  Wis. 

New  paving,  repairs  and  sidewalks  to  be  con- 
structed this  year  at  Buffalo  will  cost  $1,330,000. 
Road  bonds  amounting  to  $143,000  have  been  sold 
at  Trenton,  N.  J.  Plans  for  paving  work  to  cost 
$115,000  have  been  approved  at  Baltimore.  Street 
improvements  contemplated  at  South  Bend,  Ind., 
will  cost  $305,000.  Contracts  for  122,000  sq.  yd. 
of  paving  are  to  be  let  early  in  the  week  by 
Milwaukee.  Road  bonds  totaling  $800,000  have 
been  sold  at  San  Antonio.  A  section  of  the 
Columbia  highway  near  The  Dalles,  Ore.,  will  be 
constructed  by  the  State  Highway  Commission  at 
a  cost  of  $430,000. 

Waterworks  and  Sewers 

Water-main  construction  and  water  pipe  con- 
tracted for  at  Cincinnati  will  cost  $174,000. 
Waterworks  extensions  costing  $60,000  have  been 
contracted  for  at  Bloomington,  Ind.  A  contract 
for  steel  water  pipe  amounting  to  $251,000  has 
been  awarded  at  Los  Angeles.  Bids  are  desired 
at  Lafayette,  Ind.,  for  sewer  work  to  cost  $73,000. 

Sewer  construction  recommended  at  Lynn, 
Mass.,  will  cost  $800,000.  Buffalo  will  spend 
$330,000  this  year  for  sewer  construction.  A 
contract  for  constructing  a  sewer  system  includ- 
ing 47,000  ft.  of  pipe  will  be  let  soon  at  Alton,  111. 
The  city  of  Omaha  has  sold  $200,000  sewer  bonds. 
The  construction  of  a  filtration  plant  at  Great 
Falls,  Mont.,  for  which  $150,000  has  been  voted 
will  be  contracted  for  this  month.  A  sewer  to  be 
rebuilt  at  Portland,  Ore.,  will  cost  $250,000.  The 
sum  of  $105,000  has  been  voted  at  Covina,  Cal., 
for  constructing  waterworks.  Plans  have  been 
prepared  for  sewers  to  cost  $108,000  at  Richmond, 
Cal. 

Miscellaneous 

The  construction  of  another  subway  section 
has  been  contracted  for  in  Boston  at  $364,000.  A 
contract  for  building  12  miles  of  railroad  has 
been  awarded  at  Ebensburg,  Pa.,  and  another 
railroad  contract  for  8  miles  of  line  has  been 
awarded  at  Chester,  Va.  The  construction  of  a 
breakwater  to  cost  $119,000  has  been  contracted 
for  at  Manistee,  Mich.  Jetty  work  to  cost  $237,- 
000  has  been  contracted  for  at  Dallas,  Tex. 

Bids  are  desired  March  18  at  Buffalo  for  con- 
siderable grade  crossing  elimination  work.  Part 
of  the  plans  for  a  $400,000  pier  development  at 
Norfolk  have  been  approved  by  the  War  Depart- 
ment. Plans  are  to  be  prepared  for  railroad 
crossings  costing  $250,000  at  Chillicothe,  Ohio. 
It  is  reported  from  Columbia,  Mo.,  that  the  con- 
struction of  an  electric  railway  from  St.  Louis 
to  Kansas  City  is  under  consideration.  Park  im- 
provements to  be  made  at  Houston,  Tex.,  will  cost 
$250,000. 


WATERWORKS 


PROPOSED     WORK. 

Hartford,  Conn. — Water  Rd.  decided  to 
proceed  at  once  with  laying  of  a  pipe 
line  from  ,'iO-in.  main  in  Parlt  Street  by 
way  of  Lafayette  and  Trinity  Streets 
across  Park  Hiver,  to  connect  witli  24-in. 
main  in  Jewell  Street,  estimated  cost 
?12,850. 

Gratz,  Pa. — Franchise  granted  to  .John- 
son Construction  Company,  ttarrishurg, 
for  constructing  water  works  and  an  elec- 
tric light   plant. 

Pennsylvania — Permits  issued  by  State 
Department  of  Health.  Harrisburg,  rela- 
Uve  to  water  works  as  follows: 


Beaver  Falls  (Beaver  Valley  Water  Co.) 
— Approving  plans  for  temporary  changes 
in  coagulant  and  filter  equipment. 

Cecil  Twp.,  Washington  Co.  (Pittsburgh 
Coal  Co.) — Approving  plans  for  water  fl[l- 
tration  and  softening  plant. 

Verona  (Suburban  Water  Co.  of  Alle- 
gheny Co.) — Approving  plf  ns  for  addition- 
al (liter  unit. 

Hummelstown  (Hummelstown  Consoli- 
dated Water  Co.) — Requiring  improve- 
ments at  filter  plant. 

Middletown  (Middletown  and  .Swatara 
Consolidated  Water  Co.) — Requiring  im- 
provements at  filter  plant. 

Scranton,  Pa. — Scranton  Gas  &  Water 
Co.  plans  to  lay  16-in.  high-pressure 
water  supply  main  on  Lackawanna  Ave- 
nue. Franklin  Avenue  and  Mulberry 
.Street,  cost  about  $16,000.  During  sum- 
mer r'ompany  will  complete  installation  of 
meters  for  domestic  consumers  in  Arch- 
bald  and  Winton;  cost  $12,000. 


Mount  Rainier,  Md. — See  "Sewerage 
and   Sewage  Disposal." 

South  Charleston,  W.  Va.— Contract 
soon  to  be  let  for  constructing  water 
works  to  cost  $30,000.  Arthur  Giessler. 
Engineer,  6103  Reibold  Building,  Dayton, 
Ohio. 

Charleston,  W.  Va. — Engineer  engaged 
by  city  to  prepare  plans  and  specifica- 
tions for  water  plant  and  submit  esti- 
mates of  cost;  also  estimate  value  of 
West  Virginia  Water  &  Electric  Co.'s 
plant. 

Hickory,  N.  C— Citizens  voted  $10,000 
bonds  for  water  works  extension. 

Pass  Christian,  Miss. — Municipal  im- 
provements including  water  works,  street 
paving,  city  hall  and  street  electric  light- 
ing are  contemplated.  Bonds  will  be  sold 
March  11.  Xavier  A.  Kramer,  Engineer. 
Mahnolia:  W.  A.  Terrell,  City  Clerk. 


Knoxvllle,  Tenn.  —  Improvements  to 
water  works  are  contemplated,  to  include 
15.000.000-gal.  pump,  extension  of  water 
mains  to  suburbs,  installation  of  meters 
and  general  rebuilding  of  water  plant; 
probable  cost  $500,000.  Address  Supt. 
Water  Works. 

Rogersvllle,  Tenn. — Committee  (W.  D. 
Harmon,  Chairman)  appointed  to  investi- 
gate proposition  to  construct  water 
works. 

Cleveland,  Ohio. — City  Finance  Director, 
C.  J.  Neal,  has  sold  $500,000  water  works 
bonds. 

Dennison,  Ohio. — Dennison  Water  Sup- 
ply Co.  will  install  another  l.OOO.OOO-gal. 
nitration  unit  at  pumping  station  south 
of  Dennison. 

Greenwich,  Ohio. — At  the  Municipal 
Water  and  Light  Plant  improvements 
are  to   be  made  at   the   water  works,   in- 
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eluding  new  suction  line,  new  pump, 
lower  pumps,  addition  to  building,  new 
spillway,  excave  reservoir,  and  new 
steam  line  from  boilers  to  pumps.  Pro- 
vided plans  are  approved  by  State  Board 
of  Health.     F.  Daniels,  City  Clerk. 

Portsmouth,  Ohio. — The  Water  Works 
Advisory  Committee  decided  to  recom- 
mend a  reinforcement  of  present  city 
mains  with  a  second  or  duplicate  line  con- 
necting pumping  station  with  city. 

City  Council  voted  March  1  to  Issue 
$40,000  bonds  for  constructing  and  ex- 
tending water  works.  Louis  A.  Zucker, 
City   Clerk. 

Ravenna.  OhIo.-rBonds  for  $40,000  for 
water  works  improvements  will  bo  sold 
March  27  by  W.  H.  Linton.  Director  of 
Public  Service.  It  is-  proposed  to  con- 
struct a  diversion  dam.  3^4  miles  of  con- 
duit  and   water  treatment  plant. 

Springfield,  Ohio. — George  Cotter,  Supt. 
Water  Dept..  in  his  annual  report  recom- 
mends steps  be  taken  to  extend  city's 
water  supply. 

Akron,  Ind. — Town  Board  is  considering 
plans  and  approximate  cost  of  Installing 
water  works. 

Wadena,  Minn. — City  Council  reported 
considering  extensions  to  water  works 
and  a  sewerage  system,  cost  $11,000  and 
$25,000  respectively. 

Arma,  Kan. — The  water  works  system 
will  cost  $9,000  and  will  include  11,550  ft. 
4  in.  c.  1.  pipe  valves,  fittings,  etc.,  11  hy- 
drants. 4  double  nozzle.  Albert  C.  Moore, 
Engineer,  Frisco  Building,  Joplln,  Mo.; 
Sam  Buchanan,  City  Clerk. 

Pawnee  City,  Neb. — Election  to  be  held 
to  vote  on  issuing  bonds  for  constructing 
extensions  to  water  system  and  a  sewer 
system. 

Unadllla,  Neb.— EHection  will  probably 
be  held  to  vote  bonds  for  constructing 
water  works. 

Denton,  Mont. — Town  Council  consid- 
ering constructing  water  works. 

Great  Falls,  Mont. — Reported  contract 
for  constructing  filtration  plant  for  city 
water  system,  for  which  $150,000  bonds 
were  recently  voted,  will  be  let  early  in 
March. 

Houston,  Tex. — Attorney  General  has 
approved  the  following  city  bonds:  $36,000 
water  works;  $34,000  paving,  and  $30,000 
bridges. 

Sherman,  Tex. — Engineer  engaged  to  In- 
vestigate water  works,  including  water 
supply,  and  make  recommendations  rela- 
tive to  more  economical  operation,  con- 
struction of  a  reservoir,  etc.  Karl  M. 
Mitchell.  City  Manager. 

Texarkana,  Tex. — Texarkana  Water 
Corporation  will  spend  $30,000  In  improve- 
ments,   including  mains. 

Cleveland,  Okla. — The  proposed  water 
works  will  include  20,000  ft.  10-in.  c.  i. 
steel  flow  line.  500,000-gal.  receiving  reser- 
voir, 5OO,000-gal.  filter  plant,  100,000-Kal. 
tank  or  tower  100  ft.  high,  35,000  ft.  pipe 
In  distributing  system,  4  turbine  pumps 
with  motor,  etc.  Election  to  be  hfi\A 
March  15.  Albert  C.  Moore,  Engineer, 
Frisco  Building,  Joplin,  Mo.;  David  Heller, 
City  Clerk. 

Dewar,  Okla. — Ordinance  passed  au- 
thorizing issuance  of  $40,000  bonds  for 
constructing  water  works.  Address  J.  W. 
Fowler,  Pres.  Bd. 

RInglIng,  Okla. — Citizens  Feb.  25  voted 
in  favor  of  issuing  $50,000  bonds  for  con- 
structing water  works.  Contract  will  be 
let  about  April.  Mcintosh  &  Wallam  Co., 
Engrs.,  State  Natl.  Puilding,  Oklahoma, 
Okla.  Frank  F.  Kilch,  Pres.  Board  of 
Trustees. 

Alamogordo,  N.  M. — Section  to  be  held 
April  4  to  vote  $150,000  bonds  for  water 
works.    John  R.  DeMien,  Recorder. 

Springer,  N.  M. — Election  to  be  held 
April  4  to  vote  $32,000  bonds  for  construct- 
ing water  works.     Address  Village  Clerk. 

Olympla,  Wash. — Water  works  bonds 
amounting  to  $110,000  have  been  sold. 

Seattle.  Wash. — City  Utilities  Committee 
of  City  Council  recommends  appropriating 
$10,000  from  water  fund  for  reconstruction 
of  Cedar  River  Pipe  Line  No.  1. 

City  Utilities  Commission  of  City  Coun- 
cil recommended  issuance  of  $50,000  water 
bonds  for  constructing  standpipe  and 
water  pumping  station  at  Maple  Leaf 
Reservoir.  Mains  and  hydrants  to  be  Im- 
proved;   cost    about    $80,000. 

Portland,  Ore. — Reported  St.  Johns 
Water  Works  &  Lighting  Co.  accepted 
city's  offer  for  plant. 

Covlna,  Cal.— Citizens  voted  $105,000 
bonds  for  constructing  water  works.  F. 
E.  Trask,  Engineer,  618  Union  Oil  Build- 
ing,  Los  Angeles. 

Oceanside,  Cal.^-City  Trustees  will  sell 
$12,000  bonds  for  installing  iron  water 
mains  where  wood  pipe  is  now  used. 

Richmond,  Cal. — The  Directors  of  the 
Municipal  Water  District  have  adopted 
the  report  of  J.  H.  Dockweller.  Engineer, 
San  FrancLsco,  for  the  establishment  of  a 
municipally  owned  Water  System,  esti- 
mating cost  at  $2,742,000.  "The  engineer 
recommends  that  water  be  brought  from 
Marin  water  district  and  piped  under  the 
t)ay  at  Point  San  Pablo;  also  favors  pur- 
chase of  the  distributing  system  of  the 
People's  Water  Company. 


San  Diego,  Cal. — Election  to  be  held 
March  13  to  vote  $275,000  bonds  for  con- 
structing Upper- Lower  Otay  pipe  line, 
restoration  of  concrete  Duluza  conduit, 
restoration  of  pumping  plants  in  Missouri 
Valley,  and  reconstruction  of  pipe  lines 
in  Sweetwater  and  Otay  Valleys,  including 
bridges  to  carry  the  pipe  lines.  H.  M. 
Lockwood,  Mgr.  of  Operations. 

Santa  Maria,  Cal. — Citizens  voted  $72,- 
000  bonds  to  acquire  and  improve  Do- 
mestic Water  Co.'s  system. 


BIDS     DESIRED. 

Newf  York,  N.  Y.— Until  March  16.  by 
William  Williams,  Commissioner  of  Wa- 
ter Supply,  Gas  &  Electricity,  for  furnish- 
ing, delivering,  unloading,  stacking  and 
storing  c.  1.  piiie,  specials  and  valves  and 
double-nozzle  fire  hydrants  In  Boroughs 
of  Brooklyn  and  Richmond.  Total  se- 
curity, $20,100. 

Atlantic  City,  N.  J.— Until  March  16, 
by  Department  of  Parks  and  Public 
Property  for  gate  and  check  valves  ad- 
vertised  In   Engineering  Record. 

Macon,  Ga.— Until  March  20  by  Board 
Water  Commissioners  for  one  steam- 
driven  centrifugal  pump  of  6.000.000  gal. 
capacity;  also  one  horizontal  triple  expan- 
sion crank  and  flywheel  pumping  engine 
of  5,000,000  gal.  capacity,  advertised  in 
Engineering  Record. 

Baltimore,  Md.— Until  March  29  by 
Board  of  Awards  for  furnishing  and  de- 
livering valve  and  meter  box  castings, 
vltr.  pipe  and  concrete,  pipe  and  rings,  to 
Water  Department,  advertised  In  Engi- 
neering Record. 

Indian  Head,  Md.— Until  Apr.  8  by  Bu- 
reau Yards  and  Docks.  Navy  Dept.,  Wash- 
ington, D.  C.  (William  M.  Smith,  Acting 
Ch.)  for  Spec.  No.  2217,  for  high-pressure 
fire  system  at  the  Naval  Proving  Grounds, 
Indian  Head.  Md. 

Washington,  D.  C. — By  Bureau  of  Sup- 
plies and  Accounts,  Navy  Department, 
Washington,  D.  C,  for  furnishing  sup- 
plies as  follows:  Brooklyn,  N.  Y.,  Sch. 
9382,  horizontal  centrifugal  pumps;  Bos- 
ton, Mass.,  Sch.  9397,  miscellaneous  c.  i. 
pipe  fittings;  Mare  Island,  Cal.,  Sch.  9401, 
miscellaneous  malleable  iron  fittings; 
Philadelphia,  Pa.,  Sch.  9398,  pressure  re- 
ducing valves,  and  Charleston,  S.  C  Sch. 
9384,  electric  traveling  hoist. 

Lakeland,  Fla. — Reported  desired  until 
March  27  by  Board  Bond  Trustees  (R. 
Boulware,  Secy.)  for  constructing  water 
reservoir,  piping,  valves,  etc.  Schofleld 
Eng.  Co.,  Commercial  Trust  Building, 
Philadelphia,  Pa.,  Engrs. 

Ocala,  Fla.— Until  March  30  by  City 
Council  (George  A.  Nash,  Pres.)  for  con- 
structing water  plant  and  electric  light 
and  power  system.  Twombly  &  Henney, 
Engrs.,  55  Liberty  Street,  New  York  City. 

New  Ulm,  Minn.- Until  March  20  (ex- 
tension of  date)  for  new  pump  head  and 
repairs  to  old  pump  head.  Address  City 
Engineer. 

Emporia,  Kan. — Until  March  24,  by 
Fred  H.  Smith,  City  Clk.,  for  furnishing 
material  and  Improving  water  works  to 
consist  of  steel  tank  and  tower,  testing 
pumps,  valves,  filter  house,  etc.  Black  & 
Veatch,  Engrs.,  507  Inter-State  Bldg., 
Kansas  City. 

Canton,  Mo. — Reported  desired  unti. 
March  20.  by  Henry  Cluskey.  Town  Clk., 
for  furnishing  material  and  Improving 
water  works  to  consist  of  10,825  lin.  ft.  of 
4  and  6-in.  water  pipe,  7000  lb.  c.  i.  spe- 
cials. 18  hydrants,  etc.  A.  P.  Davis,  Con- 
sulting Engr.,  Windsor,  Mo. 

Drummondsvllle,  Que. — Reported  desired 
until  March  12  by  Walter  A.  Moisam, 
Town  Clk.,  for  constructing  pumping  sta- 
tion and  gravity  filters, 

London,  Ont. — Reported  desired  untU 
March  15  by  F*ubllc  Utilities  for  water 
supply  and  service  mains  in  various 
streets. 

PRICES     AND     LETTINGS. 
irindicates  award  of  oontraot. 

♦  Hartford,  Conn. — Contract  for  fur- 
nishing meters  awarded  by  Water  Board 
to  Hersey  Mfg.  Co.,  Boston,  Mass. 

'A'Lewlston,  N.  Y.^-Contracts  for  water 
works  Improvements  (bids  opened  Feb. 
15),  awarded  as  follows:  C.  1.  pipe,  U.  S. 
C.  I.  Pipe  &  Foundry  Company,  71  Bway, 
New  York,  $14,661;  laying  pipe,  John 
PeteossI  Company,  Rochester,  N.  Y., 
$9,186;  pumps.  Root  Neal  Company,  Buf- 
falo, $920;  standpipe,  Chicago  Bridge  & 
Iron  Wks.,  30  Church  Street,  New  York, 
$3,525;  valves,  Ludlow  Valve  Mfg.  Com- 
pany, Troy  N.  Y.  F.  E.  Guard,  Village 
Clerk. 

-ItrRochester,  N.  Y. — Contract  for  sup- 
plying corporation  cocks  for  Water  Works 
Bureau  for  season  of  1916  awarded  by 
Board  Contract  and  Supply  to  H.  Muel- 
ler Mfg.  Co.,  Decatur,  111.  U.  S.  Cast 
Iron  Pipe  &  Foundry  Co.,  957  East  Ferry 
Street,  Buffalo,  submitted  bid  at  $60  per 
ton  for  supplying  special  castings  and 
$29  per  ton  for  supplying  pipe  for  Water 
Works  Bureau.  • 

-^Beaver,  Pa. — Contract  awarded  Pltts- 
burgh-Des  Moines  .Steel  Company,  Fourth 
and  Ross  Streets,  Pittsburgh,  for  a  40,- 
000-gal.  steel  water  tank  for  county  home 
near  Bellowsviile,  at  $3,425. 

-A^QreenvHIe,  Pa. — Contract  awarded  by 
Greenville  Water  Company  for  260,000  gal. 


steel  tank  for  high  service  district  to 
Chicago  Bridge  &  Iron  Works  of  Green- 
ville. Chester  &  Fleming,  Engrs.,  Pitts- 
burgh. 

-A-Lake  Charles,  La.— Contracts  awarded 
as  follows  by  Lake  Charles  Ry.,  Light  & 
Water  Works  Co.  for  Improvements:  Res- 
ervoir 200,000  gal.  capacity,  reinforced 
concrete,  to  H.  S.  Seaby;  three  8-in.  wells, 
700  ft.  deep,  to  Lane  &  Bowler  Co.,  and 
pipe,  to  Ahrens  &  Ott  Mfg.  Co.;  cost 
$25,000. 

Athens,  Ohio. — Following  are  three  low- 
est bids  opened  Feb.  29  by  Director  of 
Public  Service  for  constructing  reservoir 
for  the  water  works:  Charles  P.  Kircher, 
Athens,  $27,966;  Wilson  &  Becicler,  Athens, 
$28,984,  and  Bart  Davidson,  Athens,  $29,- 
000.  Furnishing  and  laying  water  mains, 
6-in.  pipe:  Shartle  Machine  Co.,  Colum- 
bus, $10,811;  Bart  Davidson,  Athens,  $11,- 
367,  and  Monarch  Construction  Co.,  Co- 
lumbus, $12,564. 

■^Attica,  Ohio. — Contract  for  improve- 
ments to  water  works,  Including  pipe 
line,  filtration  plant,  etc.  (bids  opened 
Feb.  24),  awarded  Klnes  Omlor  Company, 
Fostorla;  Frank  Stutzman,  Village  Clerk. 

-^Cincinnati,  Ohio. — Contracts  awarded 
Feb.  29  by  City  Board  of  Control  as  fol- 
lows: Laying  water  mains  In  various 
streets  for  year  1916  to  W.  H.  Bertsch, 
Cincinnati,  at  $37,647;  manufacturing  pipe 
for  36-in.  loop  main,  and  also  pipe  for 
36-in.  main  in  Eastern  Avenue,  awarded 
U.  S.  Cast  Iron  Pipe  &  Foundry  Co., 
Eddystone,  at  $65,700  and  $81,010,  re- 
spectively. 

-^Cleveland,  Ohio. — Contract  awarded  by 
Board  of  Control  for  tile  and  concrete  floor 
in  Division  Avenue  Pumping  Station  to 
CTleveland  Fireproof  Construction  Co.,  650 
Rockefeller  Building,  at  $8,570.  (Bids 
opened  Feb.  23.) 

■A^Dayton,  Ohio. — Contract  for  erecting 
stand  pipe  (bids  opened  Feb.  28)  awarded 
Chicago  Bridge  &  Iron  Co.,  Chicago,  111., 
at  $22,800,  90  days.  Other  bidder,  Pitts- 
burgh-Des  Moines  Bridge  Co.,  $23,100,  270 
days.     F.  H.  Wright,  Superintendent. 

-A^BIoomington,  Ind. — Contract  for  con- 
structing extension  to  water  works  to 
consist  of  about  17,500  ft.  12-ln.  mains  to 
connect  old  with  new  plants  and  build 
additional  pumping  station  awarded  to 
Thomas  Hardin  of  Olney,  111.,  at  $59,777. 
Bids  opened  Feb.  24  by  Leonard  Springs 
Water  Co. 

-ArLlgonler,  Ind. — Contract  for  400  water 
meters  (bids  opened  Feb.  24)  awarded 
Pittsburgh  Meter  Co.,  East  Pittsburgh, 
Pa.     R.  E.  Nament,  City  Clerk. 

•A-Kewaunee,  Wis. — Contract  for  water 
works  awarded  Gray  Robinson  Construc- 
tion Company,  Manitowoc.  James  W. 
Cain,  City  Clerk. 

■AOshkosh,  Wis. — Council  passed  ordi- 
nance appropriating  $50,000  additional 
toward  construction  of  the  filtration 
plant,  and  contracts  for  said  plant  have 
been  awarded  Larsen  Construction  Com- 
pany, Oshkosh,  for  filtration  building  at 
$55,5()0,  and  for  cover  of  reservoir  at  $11,- 
800;  Roberts  Filter  Manufacturing  Com- 
pany, Darby,  Pa.,  $40,000  tor  filtration  ap- 
pliances and  accessories;  Wausau  Iron 
Wks.,   Wausau,    elevated  tank  at   $7,950. 

■^Mason  City,  Iowa. — Contract  for  fur- 
nishing 18,000  ft.  6-in.,  2800  ft.  8-ln.  and 
MOO  ft.  10-in.  Class  B  pipe  awarded  U.  S. 
C.  I.  Pipe  Co.,  30  Church  Street,  New  York, 
at  $29.25  per  ton.  Next  three  bidders: 
American  C.  I.  Pipe  Co.,  1  Broadway,  New 
York,  $30.26;  Hawkeye  Supply  Co.,  Mason 
City,  $30.25;  Glamorgan  Pipe  &  Fdry.  Co., 
Lynchburg,  Va.,  $31.  W.  A.  Judd,  Supt. 
Water  Works. 

*Los  Angeles,  Cal. — Contract  for  fur- 
ni.shing  steel  pipe  for  laterals  In  Los  An- 
geles Water  District  No.  3  awarded  by 
Hoard  if  Sunervisors  to  Los  Angeles  Mfg. 
Co.,  2500  Leonard  Street,  at  $251,375. 
Other  bidders:  Baker  Iron  Works,  $310,- 
865;  Western  Pipe  &  Steel  Co.,  $319,198, 
and  Lacy  Mfg.  Co.,  $322,734.  All  bids 
opened  same  time  for  steel  pipe  have  been 
rejected;  new  bids  will  be  asked. 

-ALos  Angeles,  Cal. — Contract  awarded 
American  Cast  Iron  Pipe  Co.,  Birming- 
ham, Ala.,  for  furnishing  1600  tons  c.-l. 
pipe  at  $38.30  per  ton  for  4-ln.,  16-ft. 
lengths;  $35.30  for  6-ln.,  16-ft  lengths; 
$34.30  for  8-,   10-,  12-ln.,  shorter  lengths. 

•^Ottawa,  Ont. — Contracts  for  water 
works  supplies  awarded  as  follows:  Spe- 
cial pipe  castings  to  Thomas  Lawson  & 
Son,  Ottawa;  lead  pipe,  McKinley  & 
Northwood,  Ottawa;  valves,  McDougalle, 
Ltd,  Ottawa,  and  General  Supply  Com- 
pany, Ottawa;  c.  1.  pipe  National  Iron 
Wks.,  Toronto;  brass  work.  General 
Supply  Company,  Ottawa.  R.  L.  Hay- 
cock,   Water   Works   Engr. 

♦Contract  reported  awarded  Thomas 
McLaughlin,  Somerset  Street,  Ottawa, 
for  pump  house  and  sub-station  for 
Water  Works  Department.  R.  L.  Hay- 
cock,  Water  Works  Engr. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED     WORK. 

Lynn,  Mass.— Special  Joint  Sewage 
Committee,  consisting  of  State  Dept.  of 
Health  and  Municipal  Council,  recom- 
mends extending  present  outfall  sewer 
nearly  3  miles  to  a  point  2-3  mile  south- 


west of  Bass  Point  with  an  Intervening 
pumping  station  to  take  care  of  60,000  - 
000  gals,  per  day.  Outfall  sewer  to  be 
60  in.  in  diameter;  estimated  cost  $800  - 
000. 

Buffalo,  N.  Y. — During  the  coming  year 
about  10  miles  of  sewers  costing  $330,000 
will  be  laid.  George  H.  Norton,  City  En- 
gineer. 

Buffalo,  N.  Y. — City  CoimcU  voted  to 
ask  new  bids  for  constructing  extension 
of  Seneca-Swan  Street  sewer.  Bid  at 
$110,000  recently  accepted  withdrawn. 

Cooperstown,  N.  Y. — Election  will  prob- 
ably be  held  on  March  14  to  vote  $20,000 
bonds  for  constructing  sewer  system. 
Address  Village  Clerk. 

Hamburg,  N.  Y. — Construction  of  a 
sewage  disposal  plant  Is  under  considera- 
tion.    D.  C.  Pierce,  Chmn.  Committee. 

Rochester,  N.  Y. — Construction  of  a 
separate  sewage  disposal  plant  for  the 
Twenty-third  Ward,  formerly  Charlotte, 
is  under  consideration.  Address  City  En- 
gineer. 

Bay  Head,  N.  J. — Remington  &  Vos- 
burg,  Camden,  are  engineers  for  the  pro- 
posed sewerage  system,     (iost,  $60,000. 

Sussex,  N.  J. — Mayor  Lawrence  ap- 
pointed a  commission  with  Charles  E. 
Stlckney  member  to  engage  engineer  to 
investigate  methods  for  Installing  sewer 
system. 

Lansdale,  Pa. — Contract  soon  to  be  let 
for  constructing  a  sewer  system  costing 
$225,000.     Address  City  Clerk. 

Pennsylvania. — Permits  issued  by  State 
Board  of  Health,  Harrisburg,  for  fol- 
lowing  sewer  improvements: 

Doylestown  Township,  Bucks  County 
(National  Farm  School) — Sewage  treat- 
ment. 

Potter  Township,  Beaver  County  (Over- 
seers of  the  Poor) — Sewage  treatment. 

Jersey  Shore — Approving  plans  for  san- 
itary sewer  system  and  pumping  station. 

Lebanon — Approving  plans  for  additions 
to   sewage   treatment  works. 

Mt.  Pleasant — Approving  plans  for 
sewer  extensions. 

Philadelphia  —  Approving  plans  for 
sewer  extensions. 

Scranton  (Hospital  for  Contagious  Dis- 
eases)— Approving  plans  for  treatment 
works. 

East  Conemaugh — Requiring  compre- 
hensive sanitary  sewer  plans. 

Oakhurst  —  Requiring  comprehensive 
sanitary  sewer  plans. 

Lewlstown — Approving  plans  for  sew- 
age  treatment. 

Hughestown  (P.  O.  PIttston),  Pa. — 
Borougii  Council  considering  construct- 
ing sewer  to  extend  from  Centre  Street, 
along  Parsonage  Street,  to  connect  with 
Pittston  city  sewer;  cost  $20,000. 

Mt.  Rainier,  Md. — House  passed  bill  au- 
thorizing construction  of  waterworks  and 
sewerage  system   in   Mt.   Rainier. 

Savannah,  Ga. — Bonds  for  $400,000  will 
be  sold  March  16  by  city  (W.  J.  Pierpont, 
Mayor)  for  house  drainage  and  storm 
sewer  system. 

Copperhill,  Tenn. — Election  to  be  held 
about  April  to  vote  on  constructing  a 
sewer  system.     A.  S.  Clarke,  City  Clerk. 

Flint,  Mich. — No  bids  received  March  2 
for  constructing  sewers,  work  will  be  done 
by  day  labor.     D.  E.  Newcombe,  City  Clk. 

Alton,  III. — Contract  will  be  let  about 
May  1  for  constructing  sewer  system,  In- 
cluding 41,320  ft.  6  to  24  in.  pipe  and 
6156  ft.  33  to  66-in.  segment  block  sewer. 
T.   H.    Landon,   City   Engineer. 

Alton,  ill, — Board  Local  Improvements 
is  considering  plans  for  East  End  Sewer; 
estimated  cost  $103,977.  Sewer  will  re- 
quire 34,000  ft.  main  sewer  and  12,000  ft. 
laterals.     T.  H.  Landon,   City  Engineer. 

Chrlsman,  111. — Contract  will  be  let 
some  time  in  April  for  constructing  sewer 
system  to  cost  $11,000.  C.  P.  Lycan,  De- 
signing Engineer,  Paris;  J.  B.  LIndley, 
Superintendent  of  Streets;  Frank  Mc- 
Curtdy,    City   Clerk. 

Milwaukee,  Wis. — Election  to  be  held  in 
April  to  vote  $1,560,000  bonds  to  complete 
the  sewage  disposal  plant  and  $75,000 
bonds  for  a  municipal  street-lighting  sys- 
tem. 

Delphos,  Kan. — Preliminary  plans  being 
prepared  by  Black  &  Veatch,  Consulting 
iingineers,  Kansas  City,  Mo.,  for  Imhoff 
tank  and  sand  filters  far  proposed  sewer 
system. 

Ellis,  Kan. — W.  E.  Hulse  &  Company, 
Hutchinson,  are  engineers  for  the  pro- 
posed sewer  system.  N.  T.  Payne,  City 
Clerk. 

AInsworth,  Neb. — Election  to  be  held  In 
May  to  vote  $19,000  bonds  to  construct  a 
sewerage  system. 

Grand  island.  Neb. — Plans  completed  by 
Grant  &  Fulton  of  Lincoln  for  construct- 
ing sewerage  and  drainage  system  for 
city;   cost  about  $260,000. 

Omaha,  Neb.— City  has  sold  $200,000 
sewer  bonds  (address  City  Engineer),  and 
$50,000  park  bonds  (address  J.  B.  Hummel, 
City  Commis.sioner). 

Pawnee  City,  Neb,  —  See  "Water 
Works." 

Kahoka  City,  Mo. — Election  will  prob- 
ably be  held  to  vote  bonds  for  construct- 
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ing  sewer  system.  E.  T.  Archer  &  Com- 
pany, Consulting  Engineers,  Kansas  City, 
Mo.     Albert  McKee,  City  Clerli. 

Anson,  Tex.— Henry  Exall  Elrod.  South- 
western Life  Bldg.,  Dallas,  engaged  to 
prepare  plans  for  a  sewage  disposal  plant 
for  the  Jones  County  sewer  system. 

Dallas,  Tex.— Election  to  be  held  April  4 
to  vote  $300,000  bonds  for  constructing 
storm  sewers  and  cuiverts. 

Gatesville,  Tex. — Attorney  General  at 
Austin  has  approved  the  $22,500  sewer 
bond  issue. 

Palestine,  Tex. — City  officials  consider- 
ing construction  of  a  sewer  system.  P. 
E.  McDonnell,   Engineer. 

Stamford,  Tex. — Henry  E.  Elrod, 
Southwestern  Life  Building,  Dallas,  en- 
gaged to  prepare  plans  and  supervise 
construction  of  a  disposal  plant  for 
Stamford   Sewer  Company. 

Walla  Walla,  Wash.— Construction  of 
sewerage  system  in  northeastern  section 
■of  city,  covering  Lennon,  Ennis  and  Brown 
additions,  contemplated  by  City  Commis- 
sioners. M.  A.  Power,  City  Clerk;  W.  H. 
Rehorn,   City  Engineer. 

Astoria,  Ore.— City  Council  voted  to 
•construct  sewerage  and  drainage  systems 
In  Sewerage  and  Drainage  Dist.  No.  2,  re- 
<juiring  installation  of  6  to  12  in.  salt 
«lazed  vitrified  pipe.  Olof  Anderson,  City 
Auditor. 

Portland,  Ore. — Reported  steps  to  be 
taken  at  once  to  reconstruct  Tanner 
Creek  trunk  sewer;  estimated  cost  $250,- 
500.  Address  Commissioner  Public 
Works. 

East  San  Diego,  Cal. — Election  will 
probably  be  called  soon  by  City  Trustees 
for  issuing  bonds  to  construct  sewer  sys- 
tem. 

Lompoc,  Cal. — Haviland  &  Tibbetts, 
Alaska  Commercial  Building,  San  Fran- 
cisco, Cal.,  are  making  preliminary  survey 
for  installation  of  sewer  system.  Prob- 
able  cost  $40,000. 

Pasadena,  Cal. — Clarence  P.  Day,  Engi- 
neer, Boston  Bldg.,  is  preparing  plans  for 
«ub-dividing  55  acres  on  San  Gabriel 
Boulevard  into  high-class  residential  lots 
for  Harry  G.  Holabird  &  Company,  Los 
Angeles.  Improvements  will  consist  of 
macadam  streets,  cement  curbs,  gutter 
and  walks,  conduits  for  light,  power  and 
telephone  wires,  and  septic  tank  and  sew- 
erage system.  S.  J.  Ornum  of  Pasadena 
Ib  engineer  for  sewer  system. 

Richmond,  Cal. — Preliminary  plans  pre- 
pared for  the  proposed  storm  water  and 
sanitary  sewers  to  include  1,700  ft.  24-ln. 
pipe  sewer,  1300  ft.  3  ft.  6  in.  to  4-ft.  cir- 
cular, 7000  ft.  3  ft.  8  in.  X  4  ft.  6  in.  to 
4  ft.  2  in.  X  5  ft.  3  in.,  egg  shaped,  and 
2100  ft.  3  ft.  8  In.  X  8  ft.  rectangular  con- 
crete sewers;  cost,  $108,000.  H.  D.  Chap- 
man, City  Engineer. 

San  Diego,  Cal. — Residents  of  Ocean 
Beach  District  have  petitioned  city  coun- 
cil to  form  sewer  district  to  be  bonded 
for  $50,000  for  constructing  sewers.  Ad- 
dress George  Cormwell,  City  Engineer. 

Peterborough,  Ont.— Plans  not  yet  com- 
pleted for  the  sewage  disposal  plant.  R. 
H.  Parsons,  City  Engineer.  S.  R.  Arm- 
strong,  City  Clerk. 

BIDS     DESIRED. 

New  Bedford,  Mass. — Until  March  22  by 
Mayor  and  Board  Aldermen  and  Commit- 
tee on  Roads.  Bridges  and  Sewers  for 
constructing  sewage  well  and  pump  sta- 
tion for  Intercepting  Sewer  System  Wil- 
liam P.  Williams,  Consulting  Engr.,  Room 
203  Municipal  Bldg. 

Brooklyn,  N.  Y.— Until  March  16  by  L. 
H.  Pounds,  Borough  President,  for  con- 
structing sewers  in  Chester.  Seventy- 
eighth  Streets,  Rlverdale,  Hegeman  and 
Twentieth  Avenues.     Security  $3,100. 

Buffalo,  N.  Y.— Until  March  15,  by  Ar- 
thur W.  Kreinheder,  Superintendent.  De- 
partment of  Public  Works,  for  construct- 
ing 10,  12  and  24-in.  tile  sewer  in  Down- 
ing Street,  10  and  12-in.  sewer  in  Algon- 
quin Street,  and  15-in.  tile  sewer  in  Ste- 
vens Street. 

Nev»  York,  N.  Y.— Until  March  30,  by 
Douglas  Matthewson,  Pres.  Bronx 
Borough,  for  constructing  concrete  and 
vltr,  pipe  sewers  and  appurtenances  in 
portions  of  Westchester  Avenue.  Blon- 
dell  Avenue,  property  of  N.  Y.,  N.  H.  & 
H.  R.  R.,  East  Chester  Road,  and  nu- 
merous other  streets.  Total  securitv 
$450,000. 

Newark,  N.  J. — Until  March  16,  bv  Board 
Street  &  Water  Commissioners  fM.  R. 
Sherrerd,  Ch.  Engr.),  for  constructing 
sewers  in  High  and  River  .Streets. 

Louisville,  Ky.— Until  March  17,  by 
Board  Public  Works  (Roger  G.  McGrath. 
Secy.),  for  constructing  sewers  in  F 
Street  and  Brandies  Avenue.  Samples  of 
vltr.    block    must   be    submitted. 

Lakewood,  O.— Until  March  30,  by  N. 
C.  Colabish,  Director  Public  Works,  for 
constructing  a  sewage  treatment  plant 
adverti-sed  In  Engineering  Record. 

La  Fayette,  Ind. — Until  April  5.  bv  R 
J.  Vaughan.  City  Clerk,  for  sanltarv 
sewers,  18.211  ft.  15  to  36-ln.  vltrl.  pipe, 
segment  block  or  reinforced  concrete- 
roflt  $73,819.  H.  B.  Overesch.  .Jr..  City 
Engr. 


Logansport,      Ind. — See 
lloads." 

Michigan  City,  Ind.— Until  March  21,  by 
Board  Public  Works  for  constructing 
scweia  in  Eleventh,  Oak,  and  other 
streets. 

Keota,  Iowa. — Until  March  22  (readver- 
tisement),  by  W.  F.  Stoutner,  Town 
Clerk,  for  constructing  about  1%  miles  of 
S  and  10-in.  sanitary  sewers,  12  concrete 
or  brick  manholes,  5  flush  tanks  with  fit- 
lings  and  piping  complete.  Iowa  Engi- 
neering Co.,  Engineers,  Clinton.  Iowa. 

lola,  Kan.— Until  6  P.  M.,  March  13 
(readvertisement),  by  F.  R.  Bartlett, 
City  Engineer,  to  be  opened  March  14, 
lor  7035  ft.  8-in.  vltr.  pine,  manholes,  etc. 

Lincoln,  Neb. — See  "Paving  and  Roads." 

Houston,  Tex. — Until  March  16,  by 
City  Secretary,  for  furnishing  pumps, 
electric  motors,  blowers,  and  Diesel  oil 
engines  with  necessary  appurtenances  to 
be  used  in  connection  with  the  sewage 
disposal  plant.     E.  E.   Sands,  City  Engr. 

Long  Beach,  Cal. — Reported  desired  un- 
til March  14,  by  H.  C.  Waughop,  City 
Clk.,  for  constructing  vltr.  clay  pipe 
sewers    in    about    thirty-eight    streets. 

Brantford,  Ont.— Until  March  13,  by  Aid. 
Geo.  Ward,  Chmn.  Bd.  Public  Works,  for 
road  oil  and  sewer  pipe  for  year  1916. 
T.  Harry  Jones,  City  Engr. 


PRICES     AND     LETTINGS. 

irindicatea  award  of  contract. 

■(k^Hartford,  Conn. — Contract  for  two 
centrifugal  sewage  pumps  for  Sheldon 
Street  pumping  station  awarded  Goulds 
Mfg.  Co.,  Boston,  Mass.,  at  $3,884  (bids 
opened  Feb.  15).  R.  N.  Clark,  City  En- 
gineer. 

♦Youngstown,  Ohio. — Reported  contract 
awarded  Dell  &  Serafina,  Youngstown,  for 
constructing  sewer  in  Market  St.,  at  $10,- 
480. 

-^Kendallville,  Ind. — Following  are  four 
lowest  bids  opened  February  29  by  Com- 
mon Council  for  constructing  the  south 
side  and  west  side  district  sanitary  sewer, 
requiring  about  21,891  ft.  8  to  24  in.  vitr. 
tile  sewer,  45  manholes,  20  flush  tanks, 
140  house  drains,  etc.,  and  a  sewer  lift 
(a)  sewer  system;  (b)  sewer  lift:  Mc- 
Laughlin Contracting  Company,  Pitts- 
burgh, Pa.  (a),  $26,219  (awarded  con- 
tract); Moreno  Brooks,  Burkham  Con- 
struction Company,  St.  Louis,  Mo.  (b), 
$3,370  (awarded  contract);  P.  O'Leary  & 
Sons.  Terre  Haute.  Ind.  (a),  $26,702;  (b) 
$3,600:  John  P.  Hipskin,  Richmond,  Ind. 
(a),  $27,998;  (b)  $3,400;  H.  D.  Hallet,  Au- 
rora, 111.  (a),  $27,852;  (b)  $5,000;"  WiUis 
E.   Sawyer  City  Engineer. 

Anna,  III. — Lowest  bid  opened  by  State 
Board  of  Administration,  Springfield,  for 
constructing  a  septic  tank  at  Anna  State 
13'  spital,  submitted  bv  Hoeffken  Brothers 
of    Belleville,    at    $9,100. 

-^Strawberry  Point,  Iowa.  —  Contract 
awarded  O.  G.  Kringle,  Dubuque,  for  con- 
structing sewers  (bids  opened  Feb.  29),  at 
J17,324.  Next  three  lowest  bidders:.  A.  C 
Comstock,  Cedar  Rapids.  $17,537;  R.  C 
de  La  Hune,  Cedar  Rapids,  $17,683,  and 
Wm.  Danforth,  St.  Paul,  Minn.,  $17,745. 
G.    F.    Scofleld    Acting  Town   Clerk. 

♦Pierce,  Neb. — Contract  for  construct- 
ing sewerage  system  awarded  Norfolk 
Bridge  &  Construction  Co.,  Norfolk,  Bruce 
&  Sturdeven,  Engineers,  430  Bee  Build- 
ing, Omaha. 

♦Houston,  Tex.— Contract  for  construct- 
ing Second  Ward  sewer  system  awarded 
Freund  &  Quay,  Houston,  at  $98,382. 
(Bids  opened  Feb.  7.) 

*Contract  for  constructing  Scott 
.'-treet  sewer  awarded  Houston  Construc- 
tion Company,   Houston,   at  $17,189. 

Los  Angeles  Cal. — Followinp-  are  four 
lowest  bids  opened  recently  by  city  for 
constructing  sewer  In  Normal  Avenue: 
Mike  Chutuk,  3107  Upper  Boulevard, 
$18.(180;  B.  Z.  Wucetieh,  $20,500;  Peter  S. 
Jonji^^h     $22,000,     and     Adam     Dalmatin, 


"Paving  and  Cumberland,  Md. — Bill  has  passed  the 
House  authorizing  city  of  Cumberland  to 
hold  an  election  March  21  to  vote  $60,000 
bonds  for  constructing  a  bridge  across 
Wills  Creek  at  Valley  Street,  also  bridge 
across  Wills  Greek  at  Baltimore  Street. 

Charleston,  W,  Va. — All  bids  opened  by 
County  Commissioners  Feb.  19  for  con- 
structing steel  bridge  over  Elk  River  at 
Queen  Shoals  rejected.  According  to  re- 
ports, new  bids  will  probably  be  received 
later  in  season. 

Miami,  Fla. — See  "Prices  and  Lettlngs." 

Chattanooga,  Tenn.  —  William  C. 
Spiker,  Candler  Building,  Atlanta,  Ga., 
retained  as  construction  engineer  on  fin- 
ishing the  $1,000,000  Market  Street 
Bridge  over  Tennessee  River,  at  Chat- 
tanooga. 

Cleveland,  Ohio. — County  Commission- 
ers have  sold  $500,000  bonds  for  Initial 
start  on  subway  approach  to  high-level 
bridge  nearlng  completion  over  Cuyahoga 
River. 

Dayton,  Ohio. — City  Bonds  amounting 
to  $304,000  have  been  sold.  Including 
$115,000  for  Keowee  St.  bridge  and  $50,000 
for  workhouse. 

Sidney,  Ohio.— Reported  Ble-  Four  R.  R. 
(C.  A.  Paquette,  Ch.  Engr.,  Cincinnati, 
Ohio),  will  rebuild  bridge  at  North 
Street  over  Miami   River. 

Somervllle,  Ohio. — A  concrete  bridge  240 
ft.  long,  18  ft.  wide,  is  to  be  constructed 
over  Seven-Mile  Creek  at  Somervllle:  cost, 
$18,000.  Fred  Hammerle,  County  Survey- 
or, Hamilton. 

Milwaukee,  Wis.— Common  Council  Feb. 
28  passed  ordinances  appropriating  $240.- 
000  for  the  new  North  Avenue  bridge  and 
$50,000  for  an  animal  house  in  Washing- 
ton Park  Zoo. 

Iowa  City,  Iowa. — Bridge  Is  to  be  con- 
structed over  railroad  tracks  on  College 
St.  Rock  Island  R.  R.  Co.  and  city  said 
to  be  interested. 

Duluth,  Minn. — City  Commissioners  (W. 
H.  Borgen,  Clerk)  agreed  to  erect  bridge 
over  Chester  Creek  during  1917;  cost 
$40,000. 

Poplar  Bluff,  Mo. — The  bridge  to  be  con- 
structed across  Black  River  will  consist 
of  a  span  150  c.  to  c.  with  approaches. 
Contract  will  not  be  let  until  about  June 
or  July.  E.  C.  Nickey,  County  Surveyor 
and  Highway  Engineer. 

Houston,  Tex. — See  "Water  Works." 

Buffalo,  Okla. — All  bids  opened  Feb.  21 
by  County  Commissioners  for  construct- 
ing bridges  rejected;  new  bids  to  be 
asked.     E.  S.  Hubbard,  County  Clerk. 

Modesto,  Cal. — County  Board  of  Super- 
visors considering  the  building  of  a  bridge 
across  Stanislaus  River  at  BurneyvlUe, 
also  5  or  6  miles  of  highway  between  Oak- 
dale  and  San  Joaquin  Counties. 

Arizona.  —  State  Board  of  Control, 
Phoenix,  has  approved  loan  of  $12,500  to 
Santa  Cruz  County  for  constructing  a 
200-ft.  concrete  bridge  over  Santa  Cruz 
River,  to  be  constructed  under  direction 
of  Lamar  Cobb,  State  Engineer,  Phoenix, 
and  will  be  done  by  day  labor.  Total  cost, 
$25,000. 

Ottawa,  Ont. — Contract  soon  to  be  let 
for  constructing  superstructure  of  direct 
lift  bridge  at  Pretonia  Avenue.  F.  C. 
Askwith,   City  Engr. 

BIDS     DESIRED. 

Bridgeport,  Conn. — Until  April  6,  by 
Board  Contract  &  Supply,  for  construct- 
ing substructure,  superstructure  and  ap- 
proaches •  for  Grand  Street  Bridge;  also 
separate  bids  for  removal  of  old  bridge 
and  constructing  new  substructure  and 
superstructure  at  East  Washington  Ave- 
nue over  Pequonnock  River,  advertised  In 
the  Engineering  Record.  J.  B.  Strauss, 
Consulting  Engr.,  Chicago,  111. 


Prlmghar,  Iowa. — Reported  desired  un- 
til March  21,  by  Board  County  Siiper- 
vlsors  for  bridge  work  for  year  1916. 

Buffalo,  Minn. — Reported  desired  until 
March  21,  for  culverts  in  various  sizes 
for  year   1916.      John   A.    Berg,    Co.    Aud. 

Mankato,  Minn.— Until  March  27  by  F. 
W.  Bates,  City  Clerk,  for  constructing  a 
relnforced-concrete  arch  bridge  at  Main 
St.,  between  Mankato  and  North  Manka- 
to, consisting  of  five  90-ft.  spans,  with 
32-ft.  roadway  and  two  6-ft.  sidewalks. 
Cost,  $100,000.  Donald  D.  Price,  Con- 
sulting Engineer,  219  First  Natl.  Bank 
Bldg.,  Lincoln,  Neb. 

Redwood,  Minn. — Reported  desired  until 
Mar.  21  by  L.  P.  Larson,  Co.  Aud.,  for 
360,000  cu.  yd.  excav.,  50,600  cu.  yd.  gravel 
surfacing  and  5500  lln.  ft.  concrete  cul- 
verts, 11  reinforced  concrete  bridges,  etc.; 
probable  cost  $127,000.  O.  L.  Kipp,  Co. 
Engr. 

Wichita,  Kan.— Until  March  20,  by  M. 
H.  Barrett,  County  Clerk,  for  construct- 
ing bridge  70  ft.  span  in  Salem  Town- 
ship; Cost  $4,000.  E.  V.  Moore,  Co. 
Engr. 

Kearney,  Neb. — Rejported  desired  until 
March  20  by  J.  H.  Dean,  Co.  Clerk,  for 
bridge  constructing  and  repairs  during 
year  1916. 

Hatton,  N.  D. — Reported  desired  until 
April  5,  for  concrete  and  wooden  bridges 
for  year  1916.     Nets  O.  Haoson,  Co.  Aud. 


PRICES     AND     LETTINGS. 
irindicatea  award  0/  contract. 

♦Connecticut — Contract  awarded  by  the 
State  Highway  Commission,  Hartford,  to 
McHarg-Barton  Co.,  171  Madison  Avenue, 
New  York,  for  constructing  a  Strauss 
bascule  bridge  over  Saugatuck  River  in 
Westport,    for   $36,500. 

Albany,  N.  Y. — Only  bid  opened  March  7 
by  W.  W.  Wotherspoon,  State  Superin- 
tendent Public  Works,  for  constructing 
foot  bridge  between  the  north  and  south 
walls  of  Lock  No.  3  on  Cayuga  and  Seneca 
Canal,  at  Seneca  Falls,  submitted  by  Lup- 
fer  &  Remlck,  594  EUicott  Square,  Buffalo, 
at  $4,388.     Engineer's  estimate  $4,001. 

Honeoye  Falls,  N.  Y. — Lowest  bid 
opened  by  Town  Board,  Feb.  23,  for  con- 
structing concrete,  steel  arch  bridge 
over  Honeoye  Creek,  submitted  by  Leary 
Constr.  Co.,   Rochester,   at  $4,746. 

♦Mount  Holly,  N.  J.  —  Contracts 
awarded  Averill-Matthews  Company.  917 
Essex  Building,  Newark,  at  $11,769.  for 
constructing  relnforced-concrete  brids* 
at  Broad  Street,  Burlington  (bids  opened 
March  1  by  Board  of  Freeholders,  Mount 
Holly). 

♦Jenkintown,  Pa.  —  Contract  reported 
awarded  by  Philadelphia  &  Reading  Ry 
to  T.  F.  O'Reilly,  St.  Louis,  Mo.,  for  ih« 
grading  and  masonry  work  for  girders  of 
steel  bridge  130  ft.  long  with  24-ft.  road- 
way and  6  ft.  sidewalk  to  be  constructed 
at  Jenkintown.  Penn  Steel  Ck>.  has  con- 
tract for  steel. 


Charleston, 
Work." 


W.     Va.  —  See     "Proposed 


New 
Roads.' 


York,    N.    Y.— See    "Paving    and 


BRIDGES 


PROPOSED     WORK. 

Buffalo,  N.  Y.— Public  Service  Commis- 
sion approved  of  agreement  between  New 
York  Central  and  International  Ry.  Co. 
for  two  bridges  over  which  Buffalo  & 
Niagara  Falls  line  will  cross  the  Central 
tracks. 

Frankfort,  N.  Y.— Citizens  Feb.  29 
voted  $11,600  bonds  for  repairing  bridges 
on  Moyer  Creek  Road.     Address  Board  of 

.Supervisors. 

Warren,  Pa. — Reported  Countv  Com- 
missioners have  applied  to  State  Water 
Supply  Commission  for  permission  to 
construct   a  bridge  across   Allegheny. 

West  Chester.  Pa. — County  Commis- 
sioners propose  constructing  several 
new  bridges  and  repairlne  and  recon- 
struoling  several  other  bridges  through- 
out  the  county. 


♦Miami,  Fla.— Contract  awarded  Vir- 
ginia Bridge  &  Iron  Company,  Roanoke, 
Va.,  for  constructing  the  superstructure 
of  the  two  bridges  over  Miami  River,  one 
at  Twelfth  Street  and  one  at  Avenue  D.. 
Bids  for  the  concrete  and  structural  work 
have  been  rejected  and  new  bids  will  be 
asked.  W.  B.  Moore,  City  Clerk;  Har- 
rington, Howard  &  Ash,  Consulting  En- 
gineers, 1012  Baltimore  Avenue,  Kansas 
City,    Mo. 

♦Dayton,  Ohio.  —  Contract  awarded 
Shook  &  Boothe,  Youngstown,  for  con- 
structing concrete  substructure  for  bridge 
174  over  Great  Miami  River,  Jefferson 
Township,  known  as  West  Carrollton 
Bridge,  to  replace  present  substructure, 
at   $31,077. 

♦Steubenvllle,  Ohio. — Contract  awarded 
American  Bridge  Company,  30  Church 
.Street.  New  York,  by  Ohio  &  West  Vir- 
ginia Bridge  Company  for  the  single 
track  bridge  to  be  constructed  over  Ohio 
River  at  p'ant  of  the  La  "Belle  Iron 
Works.  About  5000  tons  of  structural 
steel  will  be  required. 

♦  Ida  Grove,  Iowa.— Contracts  awarded 
by  County  as  follows  March  2:  to  Iowa 
Bridge  Co.,  Des  Moines,  for  one  16-ft. 
I-beam  bridge,  15-ft.  abutments,  concrete 
floor;  a  60-ft.  pony  truss,  16-ft.  abut- 
ments, concrete  floor  and  abutment;  a 
5  X  6  X  5n-ft.  box  culvert,  three  24  x  18-ft. 
I-beam  spans,  steel  only  (delivered),  two 
28  s  18-ft.  I-beara  spans,  steel  only  (de- 
livered), at  a  total  cost  of  $9,746.  C.  A. 
Woodworth,  County  Engineer. 

♦  Nevada,  Iowa. — Contract  awarded  Cole 
Bros.,  Ames,  for  constructing  114  con- 
crete bridges  and  one  steel  brldee  (bids 
opened  March  2)  at  $34,440.  F.  E.  King, 
County  Auditor. 

♦Omaha,'  Neb.  —  Contract  awarded 
American  Bridge  Co..  30  Church  Street. 
New  York,  N.  Y.,  for  erecting  Union 
Pacific  R.R.  bridge  across  Missouri  River. 

♦Great  Falls,  Mont. — Contract  awarded 
Des    Moines    Bridge    &    Iron    Works.    Des 

.,      ,     ,        „      . ,         Moines,     for    furnishing    and     erecting    a 

nut     Street,     advertiser)     In     Engineering  highway    and    pipe    bridge    for   Sun    River 
Record.     Edwin  Main,   City   Engineer.  Irrigation    Project,    Mont.,    at    $9,000. 


Staunton.  Va. — Until  March  23  by  Board 
Supervisors  for  superstructure  of  five 
steel  bridges,  advertised  in  Engineering 
Record.  R.  W.  Moore.  Superintend- 
ent of  Roads,  Rooms  3  and  4,  New  County 
Building,  Staunton. 

Atlanta,  Ga.— Until  March  22  by  W.  E. 
(^hambers.  Purchasing  Agent,  Atlanta,  for 
bridge  repair  work  for  year  1916. 

Morganfield,  Ky. — Until  March  21.  by 
Board  Drainage  Commissioners  of  Fiscal 
Court.  Morganfield,  address  to  John  Bing- 
ham, Co.  Clk.,  for  constructing  seven  steel 
highway  bridges  In  connection  with  Den- 
nis O'Nan  Public  Ditch,  advertised  In 
Engineering  Record.  Norman  R.  Orcutt, 
Ch.  Engr.,  Drainage  Commission,  Mor- 
ganfield. 

Illinois— Until  March  13,  by  State  High- 
way Department,  Springfield  for  con- 
structing bridge  as  follows: 

Ottawa,  La  Salle  County — Pleasant  Hill 
Bridge,  reinforced  concrete,  2  spans,  each 
45  ft.,  IS-ft.  roadway,  in  Serena  Town- 
ship. Engineer's  estimate,  $6,600.  Geo. 
Farnsworth,  Co.  Supt.,  Ottawa. 

Rockford,  Ml.- Until  April  10,  by  H.  J. 
Gallagher.  Chairman  Street  &  Alley  Com- 
mittee for  constructing  a  reinforced  con- 
crete   bridge   over   Rock    River   at   Chest- 
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'A'Orange,  Tex. — Contract  awarded  Aus- 
tin Brothers  of  Dallas  for  constructing  a 
2-span  steel  bridge  over  Beard's  Bayou 
on  Center  Beaumont  Road  at  $7,616. 

■(grange,  Tex. — Contract  for  construct- 
ing two-span  steel  bridge  over  Beard's 
Bayou  on  Center  Beaumont  Rd.  awarded 
by  County  Conunlssioners  Court  to  Aus- 
tin Bros.,  of  Dallas,  at  $7,616. 

-^Ventura,  Cal. — Contracts  awarded  by 
Board  of  Supervisors  as  follows  for  fur- 
nishing steel  tor  bridges:  Clinton  Bridge 
Company.  Clinton,  la.,  358,000  lbs.  for 
Saticoy  Bridge,  at  115.882;  Missouri  Val- 
ley Bridge  Company,  Denver,  Colo.,  200,- 
000  lbs,  for  Sespe  Bridge,  at  $9,223. 


PAVING  AND  ROADS 


PROPOSED     WORK. 

Hartford,  Conn.— Street  Commissioners 
considering  the  paving  of  Ridgefield 
Street  with  concrete  at  a  cost  of  $11,655. 

Buffalo,  N.  Y. — During  the  year  about 
330,000  yds.  of  paving  costing  $1,100,000 
will  probably  be  laid,  also  68.450  yds.  con- 
crete sidewalks  costing  $40,000  and  170,000 
yds.  asphalt  paving  repaired  at  a  cost  of 
tl90,000.     George  H.  Norton,  City  Kngineer. 

Camden,  N.  J.— City  Council  consider- 
ing constructing  a  boulevard  from  Baird 
avenue  and  Cooper  River  to  Twenty- 
seventh   and   Federal   Streets. 

Lakewood,  N.  J. — Citizens  voted  to  Issue 
$30,000  bond  for  constructing  streets 
through  business  section  of  city  and  for 
improving  roads  leading  into  city. 

Mount  Holly,  N.  J. — Board  Freeholders, 
Mount  Holly,  having  plans  prepared  for 
repair  to  Camden  Pike  from  Moorestown 
to  Camden  County  line.  3  miles,  estimated 
cost  $30,000,  and  for  Church  Street, 
Moorestown.  \i  mile,  cost  $10,000.  Both 
modern  pavements.  James  Logan,  County 
Engr. 

Trenton,  N.  J. — Koad  improvement 
bonds  amounting  to  $143,547  have  been 
■old  by  the  Board  of  Freeholders. 

Baltimore,  Md. — Board  of  Awards  ap- 
proved speciflcations  by  Commissioner  for 
Opening  of  Streets  for  paving  this  year  in 
the  Annex.  There  are  about  twenty-51ve 
streets  and  sheet  asphalt  will  be  used  at 
a   cost  of  about  $115,000. 

Cumberland.  Md. — The  House  passed  bill 
authorizing  Allegany  County  to  issue  $22,- 
000  bonds  for  construction  of  roads  in 
Allegany  County. 

Brevard,  N.  C. — Citizens  of  Brevard 
Township  have  applied  to  County  Com- 
missioners to  call  an  election  to  vote  $40.- 
000  bonds  for  road  improvements. 

Leesburg,  Ga. — Election  to  be  held 
March  23  to  vote  $25,000  bonds  for  re- 
pairing public  roads  and  $50,000  for  erect- 
ing a  court  house  here.  Address  James 
Morgan,  Clerk  County  Commissioners. 

Ringgold,  Ga. — Citizens  of  Catoosa 
County  will  vote  March  18  on  issuing 
$M,000  bonds  for  constructing  and  im- 
proving roads. 

De  Land,  Fla. — The  Supreme  Court  has 
declared  valid  the  $350,000  road  bond  Is- 
sue in  the  county.  Address  County  Com- 
missioners. 

KItslmmee,  Fla. — Election  to  be  held 
■ome  time  In  April  to  vote  $250,000  bonds 
to  create  a  special  road  and  bridge  dis- 
trict, and  make  road  improvements.  The 
Third  District,  which  is  not  included  in 
this  election,  has  already  been  granted 
permission  to  hold  an  election  and  vote 
$150,000  bonds  to  build  a  sand  asphalt 
road  from  canal  between  St.  Cloud  and 
Kisslramee  to  the  Brevard  County  line. 
J.  L.  Overstreet,  Clerk  County  Commis- 
sioners. 

Lake  City,  Fla. — Bd.  of  Bond  Trustees 
engaged  Cleveland  Home,  of  Jasper,  as 
engineer  for  street  pavements  for  Lake 
City. 

Birmingham,  Ala.  —  Julian  Kendrick, 
City  Engineer,  directed  to  prepare  ordi- 
nance for  paving  with  asphalt  and  as- 
phaltic  concrete  Tenth  Street  8.  from 
First  to  Thirteenth  Avenue,  Seventh  Ave- 
nue North  from  Fourteenth  to  Nineteenth 
Street;  Twenty-flfth  Street  N.  from 
Eighth  to  Twelfth  Avenue,  Twenty- 
first  Street  8.  from  Eighth  to  Tenth  Ave- 
nue, Humbolt  Avenue  from  Twentieth  to 
Twenty-second  Street:  estimated  cost 
$35,000. 

Lafayette.  La. — Police  Jury  accepted 
plans  for  constructing  5  miles  gravel  road 
16  ft.  wide  In  5th  Ward,  cost  $33,000. 

Grenada,  Miss. — At  good  roads  conven- 
tion citizens  of  the  hill  country  of  Mis- 
sissippi voted  to  construct  the  Jefferson 
Davis  Highway  through  Northern  Mis- 
sissippi.    Address  County  Clerk,  Grenada. 

Chattanooga,  Tenn.^<k)unty  Commis- 
sioners will  construct  this  year  two  miles 
concrete  road.  20  ft.  wide.  6  in.  side,  8  in. 
center:  also  15^  miles  oiled  roads  and  18 
miles  macadam  and  gravel  roads,  mostly 
macadam. 

Jackson,  Tenn. — Reported  city  Is  con- 
sidering improving  a  number  of  streets 
with  flrst-clasa  pavement. 


Barbourvllle,  Ky. — Paving  of  principal 
streets  of  city  with  brick  is  conterap.ated- 

Lexington,  Ky. — Court  of  Appeals  has 
approved  the  $60,000  Fayette  County  road 
bond  issue. 

Lexington,  Ky.  —  Turnpike  improve- 
ment bonds  for  $300,000  will  be  sold  March 
15  by  County  Court  (F.  A.  Bullock.  Judge). 

Alliance,  Ohio. — Alliance-Louisville  Im- 
provement Co.  incorporated  to  construct 
portions  of  Market  Rd.  No.  14. 

Bucyrus,  Ohio. — At  recent  election  it 
was  voted  to  issue  $47,000  bonds  for  im- 
proving Lincoln  Highway  into  and 
through  Bucyrus,  brick  to  be  used. 

Canton,  Ohio.— Paving  bonds  for  $125,000 
will  be  sold  March  17  by  County  Commis- 
sioners 

Canton,  Ohio.— City  Council  sold  $45,000 
street  improvement  bonds. 

Chllllcothe,  Ohio. — County  Commission- 
ers contemplate  constructing  several  miles 
of  brick  road  In  Rose  County  during  com- 
ing summer,  also  a  miie  or  two  of  ma- 
cadam. 

Cincinnati,  Ohio. — Contract  soon  to  be 
let  by  Charles  F.  Horpberger,  Director 
PVblic  Service,  for  improving  Dayton 
Street,  from  Freeman  to  Whiteman 
Streets,  with  bitulithic  and  an  8-in.  water 
main.  City  Engineer  estimates  cost  at 
$21,580. 

City  Engineer  Frank  S.  Krug  estimates 
cost  of  improving  Western  Avenue  from 
Liberty  Street  to  McLean  Avenue  with 
granite  on  old  concrete  and  surface  of 
new  concrete  at  $47,800.  This  improve- 
ment depends  on  election  April  25. 

Findlay,  Ohio.  —  Road  Improvement 
bonds  for  $37,500  will  be  sold  March  29 
by  County  Commissioners. 

Hamilton,  Ohio. — Plans  and  estimates 
submitted  to  City  Council  by  City  Engi- 
neer for  paving  Franklin  Street  and 
Eaton  Avenue;  cost  about  $15,000. 

Lima,  Ohio.— Election  to  be  held  April 
25  to  vote  on  paving  43  streets  with  brick 
or  asphalt,  including  Jefferson,  Belle- 
fontaine  and  Jackson.  City's  portion 
$75,000.  A.  L.  Metheney,  Service  Direc- 
tor; James  I.  Heftner,  City  Clerk. 

Marysvllle,  Ohio. — Plans  and  speciflca- 
tions being  con.'jidered  for  constructing 
Moore-Wil  iamson  Pike  in  Washington 
Township  by  County  Commissioners,  dis- 
tance of  4  miles;  cost,  $13,302. 

Springfield,  Ohio.— Election  will  be  held 
April  25  to  vote  $349,700  bonds  for  city's 
share  of  cost  for  road  improvements. 

Tiffin,  Ohio. — It  is  proposed  to  pave 
Apple  and  Perry  Sts.,  about  12,700  sq. 
yds.,  with  brick  on  concrete  foundation 
and  7,200  lin.  ft.  sandstone  curb  and  gut- 
ter.    Address  City  Engineer. 

Troy,  Ohio.  —  County  Commissioners 
considering  constructing  section  of  Dixie 
Highway  In  Miami  County. 

Wooster,  Ohio. — It  is  proposed  to  pave 
aboiit  12  miles  with  tar  bound  macadam 
or  brick  (monolithic  construction).  R. 
Barrett,   County   Engineer. 

Crawfordsvllle,  Ind. — Coal  Creek  Town- 
ship road  bonds  amounting  to  $15,000 
have  been  sold. 

Frankfort,  Ind. — Contract  will  be  let 
about  April  15.  by  C.  M.  Cokee,  City 
Clerk,  for  24,625  sq.  yd.  paving  on  South 
and  13,880  sq.  yd.  on  Catterlin  Streets. 
Bids  to  be  submitted  on  brick,  concrete, 
asphaltic  concrete  or  bitulithic  mac- 
adam, and  8300  lin.  ft.  cement  curb.  R. 
H.  Boynton,  City  Engr. 

South  Bend,  Ind. — City  Engineer  esti- 
mates the  cost  of  street  improvements  as 
follows:  Eddy  Street  at  $165,112;  Indiana 
Avenue,  $65,550,  and  Michigan  Avenue, 
$83,748. 

Wabash,  Ind. — County  Treasurer  has 
sold  $23,900  road  bonds. 

Alton,  III.^T.  H.  Landon,  City  En- 
gineer, has  completed  survey  for  paving 
of  Bdwards  Street,  estimating  cost  at 
$84,000. 

Illlnol*.— In  I.,ee  County  during  1916 
about  6  miles  of  macadam,  4  miles  gravel, 
6  miles  brick  and  IVt  miles  Concrete  pave- 
ment probably  will  be  laid.  B.  Neigh- 
bour, County  Superintendent  of  High- 
ways. 

Peru,  III.— Contract  will  be  let  prob- 
ably In  April  for  paving  with  brick  on 
cinder  foundation  with  concrete  curbs  on 
Third  and  Seventh  Streets  at  a  cost  of 
»50000.  S.  D.  Porter.  Engineer,  La  Salle; 
William  Wagner,  City  Clerk. 

Rock  Island,  III.— Petitions  filed  with 
County  Court  for  paving  Twentieth  Street 
from  Seventh  to  Eighteenth  Avenues;  es- 
timated cost,   $35,311. 

Sterling,  III.— <;ontract  will  be  let  about 
May  1  by  city  for  40.000  sq.  yda.  brick 
pavement  on  4  and  6  In.  concrete,  Includ- 
ing cement  curb  and  gutter.  Cost  $120.- 
000.  E.  O.  Hills,  Engineer,  Fulton.  A-  J- 
Piatt,  Mayor. 

Urbana,  III. — Reported  Coler  Avenue  is 
to  be  paved  this  spring.  Engineer  esti- 
mates cost  at  $39,736.  A.  M.  Danely, 
Member  Board  Local  Improvements. 

Elkhorn,  Wis. — It  is  proposed  to  pave 
about  2  miles.     A.  C.  Oleson,  City  Clerk. 


Milwaukee,  Wis.- Contracts  will  be  let 
about  March  15,  by  F.  G.  Simmons,  Com- 
missioner of  Public  Works,  for  about  90,- 
400  sq.  yd.  asphalt,  10,700  sq.  yd.  unck 
and  21,600  sq.  yd.  bituminous  concrete 
pavement. 

Milwaukee,  Wis.— Contracts  will  be  let 
by  Commissioner  of  Public  Works  about 
March  13  for  about  90,400  sq.  yd.  asphalt, 
10,700  sq.  yd.  brick  and  21,600  sq.  yd. 
bituminous  concrete  pavements. 

Agreement  reached  between  city  and 
county  to  co-operate  in  improving  about 
5  miles  of  the  road  on  Oklahoma  Avenue 
from  Chicago  Road  to  First  Avenue.  H. 
J.  Kuelling,  County  Highway  Commis- 
sioner. 

New  London,  Wis.- It  is  proposed  to 
pave  30,000  sq.  yd.  with  concrete  on  Bea- 
con, South  Pearl  and  Shawana  Streets: 
cost  $38,000.  H.  R.  Albert,  Engineer, 
Green  Bay;   C.   J.   Thompson,   City  Clerk. 

Britt,  Iowa. — Resolution  introduced  by 
Town  Council  for  about  50,000  yd.  of  street 
paving  an_d  30.000  ft.  curbing.  Various 
types  of  pavement  under  consideration. 
Further  action  to  be  taken  March  24. 
James  E.  Verrall.  Town  Clerk:  Theo.  S. 
DeLay  Town,  Engineer,  Creston. 

Indlanola,  Iowa. — About  3^  miles  of 
road  one  course  concrete  brick  block  or 
asphalt  concrete  are  to  be  laid  on  North 
Second.  B,  C  Streets,  First  and  Askland 
Avenues,  including  31,500  ft.  concrete 
curbing.  A.  H.  Gilliland,  City  Engineer, 
Indlanola. 

Perry,  Iowa. — Council  ordered  30.000 
sq.  yd.  asphaltic  brick  block  or  concrete 
pavement.  Charles  E.  Wilson,  City  En- 
gineer. 

Sloux  City,  Iowa. — City  Council  con- 
sidering paving  streets  in  Heights  ad- 
dition with  concrete;  cost,   about  $30,000. 

Sioux  City,  Iowa. — Contracts  about  to 
be  let  by  City  Council  for  paving  Perry 
Creek  Road,  cost  $41,603,  and  for  Stone 
Park  Boulevard,  cost  $16,799. 

St.  Paul,  Minn. — City  Council  voted  to 
pave  Wacouter  and  Canada  Sts.  and  Prior 
Ave.,  cost  about  $43,000. 

Winona,  Minn. — County  Commissioners 
reported  to  have  sold  $50,000  road  bonds 
and  will  construct  highway  improvements. 

Kansas  City,  Kan. — About  $40,000  will  be 
spent  in  tlie  county  for  good  roads.  Frank 
Halcomb,  County  Clerk. 

Newton,  Kan. — City  intends  issuing 
$97,000  paving  bonds. 

Beatrice,  Neb.  —  City  Commissioners 
considering   paving.  57   blocks. 

Lincoln,  Neb. — City  Council  authorized 
33   blocks   of   paving. 

Maysvllle,  Mo. — Election  to  be  held 
March  15  to  vote  bonds  for  paving  about 
ten  blocks  with  brick  on  concrete  foun- 
dation, in  all  about  13.000  sq.  yd.  C.  B. 
McCrae,  Consulting  Engineer.  Kansas 
City,  and  E.  W.  Pierce,  Maysville  Local 
Engineer;  A.  D.  Hewitt,  City  Clerk. 

York,  Neb.— About  $60,651  paving  bonds 
sold  by  city. 

Ft.  Smith,  Ark. — The  Arkansas  Jeffer- 
son Highway  Asso.  organized  to  construct 
a  road  from  Missouri  boundary  to  Louisi- 
ana line.  D.  R.  Putnam,  Pres.,  FayettS- 
ville. 

Stuttgart,  Ark. — Contract  will  be  let  In 
the  spring  for  10,000  sq.  yds.  paving,  in- 
cluding Main  St.  and  Maple  Avenue.  Ma- 
terial not  yet  decided  upon.  Address  City 
Clerk. 

Cisco,  Tex. — Election  to  be  held  March 
25  to  vote  $60,000  bonds  for  highway  im- 
provements.    J.   M.   Williamson,   Mayor. 

Edna,  Tex. — Road  District  No.  1  bonds 
for  $55,000  will  be  sold  March  13  by  County 
Commissioners  Court.  Address  A.  W. 
Bagby,  County  Judge,  Edna. 

El  Campo,  Tex.— Citizens  of  Road  Dlst. 
No.  2  will  vote  on  April  1  on  issue  of 
$75,000  bonds  for  road   improvements. 

Galveston,  Tex.— City  Council  approved 
plans  and  speciflcations  of  Cltv  Engineer 
for  paving  of  Main   Street;    cost   $170,000. 

Houston,  Tex.— See  "Water  Works." 

Hutto,  Tex.— Election  to  be  held  March 
25  to  vote  $50,000  bonds  for  road  improve- 
ments, approximately  16  miles  to  be  ma- 
cadamized. 

.„^'*.'  Pleasant,  Tex.— Road  bonds  for 
$225,000  will  be  sold  March  20  by  W  L 
Keene,  County  Clerk.  About  75  miles  of 
permanent  road  to  be  laid. 

PIttaburgh,  Tex.— Election  to  be  held 
March  16  to  vote  $100,000  road  bonds  in 
Camp  County.     Addrr -;.■■•  County  Clerk. 

San  Antonio,  Tex.— Road  bonds  amount- 
ing to  $800,000  have  been  sold. 

Tyler,  Tex. — Attorney  General  at  Aus- 
tin has  approved  the  $100,000  Smith 
County  road  bond  issue. 

Tyler,  Tex.— Attorney  General  at  Austin 
has  approved  the  $100,000  bond  issue  for 
Smith  County  Road  District  No.  2. 

D  ^kI!""^'?^'?''  Wash.— Reported  Board  of 
Public  Works  about  to  let  contract  for 
clearing,  grubbing,  grading,  constructing 
concrete  curbs  and  gutters  on  Ellis 
.street,  cost  $13,300.  W.  H.  North,  City 
Engineer.  ' 


Sedro-Woolley,  Wash.  —  City  Council 
voted  to  pave  Third  Street,  Jameson  Ave- 
nue, Township,  Talcott  and  Sixth  Streets. 
C.    S.    Smith,    City    Clerk. 

Tacoma,  Wash. — City  Council  consider- 
ing paving  Pacific  Avenue  Highway, 
about  one  mile.  Plans  prepared  by  AV. 
C.   Raleigh,   City  Engr. 

Washington.— Contract  will  soon  be  let 
by  State  Highway  Commission,  Olympla, 
for  grading,  bridging  and  surfacing  with 
gravel  12.5  miles  permanent  highway  be- 
tween Lind  and  Ralston  in  Adams 
County,   cost   $54,165. 

The  Dalles,  Ore. — The  Columbia  High- 
way between  Hood  River  and  Mosier  is 
to  cost  $430,000,  and  will  be  constructed 
under  the  supervision  of  the  County 
Court  at  The  Dalles  and  the  State  High- 
way Commission,  Salem.  G.  E.  Ross, 
Auditor,  State  Highway  Commission, 
Salem. 

Anaheim,  Cal. — Contract  for  66,000  sq. 
yds.  sheet  asphalt  paving  costing  $90,000 
will  be  let  about  April.  O.  E.  Steward. 
City  Engineer. 

Los  Angeles,  Cal. — City  will  spend  $62,- 
000  for  street  and  roads  in  newly  annexed 
San  Fernando  Dist  and  $17,000  in  Palms 
Dist.     Homer  Hamlin,  City  Engineer. 

An  ocean  front  highway  is  to  be  con- 
structed between  Redondo  and  Santa 
Monica;  estimated  cost,  $52,000.  County 
to  share  cost.  Address  County  Clerk,  Los 
Angeles. 

Modesto,    Cal. — .See   "Bridges." 

Oakdale,  Cal. — It  is  proposed  to  pave 
10,000  sq.  yd.  on  "F"  Street  with  asphalt 
concrete,  cost  $12,000.  Charles  Harlowe, 
Jr.,  Engineer,  Oakdale;  R.  L.  Acker,  City 
Clerk. 

San  Diego,  Cal. — City  granted  lease  to 
National  Paving  Company,  Kansas  City, 
Mo.,  on  tidelands  with  proviso  that  $16,- 
000  be  expended  in  constructing  a  paving 
plant  before  Oct.   1. 

Election  to  be  held  to  vote  bonds  for 
repairing  highways  and  bridges.  Cost 
of  highways  exclusive  of  bridges  has  been 
estimated  by  George  Butler,  County  Sur- 
veyor, at  $701,000.  Address  Board  of 
Supervisors. 

Phoenix,  Ariz. — City  Commission  has 
ordered  City  Engineer  to  prepare  plans 
for  paving  9  blocks  on  North  Fourth 
Street. 


BIDS     DESIRED. 

Massachusetts. — Until  March  14.  by 
State  Highway  Commission,  15  Ashbur- 
ton  Place,  Boston  (Wm.  D.  Solner. 
Chmn.).  for  6300  ft.  of  State  Highway  at 
North    Andover. 

Worcester,  Mass. — Until  Mar.  17,  by 
Worcester  Street  Department  for  road  oil 
for  the  year  1916.  Albert  T.  Rhodes. 
Street  Commissioner. 

Albany,  N.  Y. — Until  March  28.  by  State 
Commission  of  Highways.  Albany  (Edwin 
Duffy,  Comr. ),  for  bituminous  material 
"A."  "T"  and  cold  patch  asphaltic  emul- 
sion in  different  counties  comprising 
Divisions  Nos.  1  to  9.  inclusive,  bitu- 
minous material  contracts  Nos.  1  to  25, 
inclusive,  advertised  in  Engineering 
Record. 

Brooklyn,  N.  Y.— Until  March  16,  by  L, 
H.  Pounds,  Borough  Pres.,  for  furnishing 
and  delivering  180,000  gal.  of  refined  as- 
phalt in  liquid  form,  and  200  tons  refined 
asphalt  in  containing  packages,  to  be  de- 
livered to  the  asphalt  plant.  Seventh 
Street,  facing  Gowanus  Canal. 

Buffalo,  N.  Y.— Until  March  18,  by  Ar- 
thur W^.  Kreinhetler,  Superintendent  De- 
partment of  Public  Works,  for  repair  of 
asphalt  pavements  maintained  by  the  De- 
partment of  Public  Works  from  January  1, 
1916,  to  December  31.  1916.  inclusive,  with 
a  maintenance  guarantee  to  December 
31.    1917.    inclusive. 

Until  March  22.  by  Department  Public 
Works  (Arthur  W.  Kreinheder.  Supt.). 
for  paving  portions  of  Meadow  View 
Place.  Edison  Street.  Hubbel  Avenue,  and 
repaying  Delaware  and  Delavan  Avenues. 

New  York,  N.  Y. — Until  March  16,  by 
Fred.  J.  H.  Kracke.  Bridge  Commissioner, 
Manhattan  Borough,  for  repairs  to  as- 
phalt pavement  on  the  bridges  over  the 
Harlem  River.     Security,  $3,000. 

Glen  Ridge,  N.  J. — Until  March  13.  by 
Borough  Clerk,  for  furnishing  and  apply- 
ing non-asphaltlc  road  oil  on  streets  of 
borough  during  year  1916.  in  all  about 
40,000  gal.  oils. 

Montclair,  N.  J.— Until  March  27,  by 
Harry  Trippett.  Town  Clerk,  for  furnish- 
ing asphalt  for  use  in  penetration  mac- 
adam road  construction,  during  1916;  fur- 
nishing asphalt  distribution  equipment  to 
be  used  in  constructing  penetration  as- 
phalt macadam  roads  and  laying  road 
oil;  also  sep.arate  bids  for  fiiriiishinp 
road  oil  for  use  in  oiling  streets  during 
year  1916;  all  three  proposals  advertised 
in    Engineering  Record. 

Newark,  N.  J.— Until  March  SO.  by 
Board  Street  &  Water  Commissioners  for 
paving  and  repaying  as  follows:  Broad 
and  Commerce  Streets.  16,.'i00  sq.  yd.  4-in. 
wood  block  pavement  and  5400  lin.  it. 
granite  curb  and  550  lin.  ft.  header;  Mul- 
berry, Front.  South.  Commerce.  "'**' 
and  Ogden  Streets  and  River  Road,  S8.- 
800  sq.  yd.  new  granite  pavement,  ana 
12,211   Iln.    ft.    granite    curb.    6200   Hn.    ft. 


March  11, 1916 


ENGINEERING    RECORD 


107 


bluestone  curbing,  and  1050  headers;  also 
same  time  and  place  separate  bids  for 
paving  with  asphalt  on  Brooltdale  Ave- 
nue and  Mead  Street,  and  with  brick  on 
Silver   Street. 

Easton,  IVId.  —  Until  March  21,  by 
County  Commissioners  (Jos.  B.  Harring- 
ton, Clerk),  for  section  of  State  Aid  High- 
way in  Talbot  County,  along  Claiborne 
Road,  between  McDaniel  Station  and  Clai- 
borne, a  distance  of  alDoiit  1%  miles. 
Frank    W.    Seth,    County    Road    Engr. 

New  Orleans,  La. — Until  March  27,  by 
Highway  Department  of  Board  of  State 
Engineers,  Room  104,  New  Orleans  Court 
Building,  New  Orleans,  for  constructing 
with  gravel  a  section  of  the  Marksville 
Platte  Highway,  Avoyelles  Parish,  La., 
a  distance  of  about  three  miles.  W.  E. 
Atkinson,   State  Highway   Engineer. 

Cincinnati,  O.— Until  March  13,  by 
Director  of  Public  Service,  for  improving 
Knott  Street  from  Reading  Road  to 
Maples  Avenue,  about  2660  sq.  yd.  wood 
block  or  bitulithic.  City  Engineer  esti- 
mates cost  at  $13,272  for  wood  block  and 
111,178    for   bitulithic. 

Columbus,  Ohio. — Until  March  28,  by 
Board  County  Commissioners  (John  Scott, 
Clk),  for  improving  portions  of  Harbor 
Road,  in  C.ifton.  Mifflin  and  Sharon 
Townships,  and  macadamizing  the  Lane 
Road  in  Perry  Township. 

Ironton,  Ohio.— Until  March  20,  by  Di- 
rector Public  Service  (F.  A.  Ross,  Clerk), 
for  paving  portions  of  Sixth  Street  with 
brick,   and   Gold  Alley  with   concrete. 

Lorain,  Ohio. — Until  March  22,  by  Di- 
rector Public  Service  (L.  B.  Johnston, 
Clk.),  for  improving  West  Erie  Ave.  by 
grading,  curbing  and  paving  with  vitr. 
brick  or  asphalt. 

Salem,  Ohio. — Reported  desired  until 
April  3,  for  paving  on  East  Main  Street, 
in  all  about  6620  sq.  yd.  vitr.  brick  block 
on  6-in.  concrete  base.  Probable  cost 
$14,000.    Address  Director  Public  Service. 

Warren,  Ohio.— Until  March  17,  by  City 
Clerk,  for  paving  N.  Saird  Avenue  and  E. 
Market  Street,  about  14,390  sq.  yd.,  and 
for  sewers  in  E.  Market,  E.  South,  Wal- 
nut, Beaver  and  Market  Streets  in  all 
8702  lin.  ft.  10  to  24-in.  pipe.  H.  S. 
McKibben,   City   Engr. 

West  Salem,  Ohio.— Until  March  20,  by 
County  Auditor,  for  2%  miles  of  brick 
(monolithic  construction)  or  bituminous 
pavement. 

Indiana. — By  County  Commissioners  for 
constructing  county  roads  as  follows: 

March  18: 

Indianapolis,  two  gravel  county  line 
roads.    Leo  K.  Fesler,  Co.  Aud. 

March  30: 

New  Albany,  16,325  ft.  county  road  in 
New  Albany  Township.  Emile  Duqaauler, 
Co.  Aud. 

Indianapolis,  Ind. — Until  March  15,  by 
Board  Public  Works,  for  improving  por- 
tions of  Meridan,  Palmer  and  other 
streets  and  Parkway  Boulevard.  Separ- 
ate bids  until  March  16,  for  improving 
Burdsal  Parkway  and  North  Drive. 

Logansport,  Ind. — Until  March  14,  by 
Board  Public  Works  (Frank  V.  Guthrie, 
Chmn. ),  for  improving  Erie  Ave.,  to  in- 
clude paving,  curbing,  sewers,  manholes, 
eto. 

Richmond,  Ind. — Until  March  16,  by  B. 
A.  Bescher.  City  Clerk,  for  5500  sq.  yd. 
asphalt,  brick,  concrete  or  wood  block  on 
Fifth  and  S.  Ninth  Streets.  Fred  C. 
Charles,   City  Engineer. 

Elgin,  111.— Until  March  15,  by  city,  for 
paving  on  N.  Giftord  Street,  7776  sq.  yd. 
asphalt  concrete;  on  Grove  Street,  11,800 
sq.  yd.  brick  with  asplialt  filler  laid  on 
old  concrete  foundation,  and  Prairie 
Street,  1060  sq.  yd.  Hillside  brick  and 
1788  sq.  yd.  brick  pavement,  also  1292  lin. 
ft.  concrete  curb  and  4822  lin.  ft.  com- 
bined curb  and  gutter.  Morgan  H. 
Brightman,    City  Engr. 

Appleton,  Wis. — Until  March  14,  accord- 
ing to  official  reports,  by  A.  C.  Remly, 
City  Engineer,  for  10,000  yd.  brick,  as- 
phalt or  concrete  pavement. 

Racine,  Wis. — Reported  desired  until 
March  25,  by  P.  H.  Connolly,  Chairman 
Board  of  Public  Works,  for  paving  on 
portions  of  Douglas  Avenue,  Asylum  Ave- 
nue, Jones  and  a  number  of  other  streets, 
in  all  approximately  54,521  sq.  yd.  paving, 
of  which  26,003  yd.  will  be  brick  and  re- 
mainder either  brick,  sheet  asphalt  or 
reinforced  concrete;  also  25,073  lin.  ft. 
combined   curb   and   gutter. 

Clear  Lake,  la. — Until  March  15.  by 
E.  B.  Stillman,  City  Clerk,  for  27,000  sq. 
yd.  cement,  brick,  asphalt  or  "Tarvia" 
on  Second  and  Division  Streets:  cost 
$140,000. 

Clinton,  Iowa.— Until  March  16  by  C.  J. 
Northrup,  City  Clk.,  for  37,000  sq.  yd. 
vertical  fiber  brick,  vitrified  brick,  as- 
phaltlc  concrete  or  concrete  paving,  and 
8000  lin.  ft.  combined  curb  and  gutter. 

Eagle  Grove,  Iowa. — Until  March  14,  by 
D.  Middleton.  City  Clerk,  for  27,000  sq. 
yd.  either  a.sphaltic  concrete  or  Portland 
cement  concrete  or  sheet  asphalt,  on  Lin- 
coln Avenue  and  other  streets. 

Mason  City,  Iowa. — Until  March  13  by 
City  for  47,000  sq.  yd.  reinforced  concrete 
paving.    F.  P.  Wilson,  City  Engineer. 


Montlcello,  Iowa.— Until  Mar.  16  by  C. 
J.  Northup,  City  Clk.,  for  street  paving, 
to  consist  of  37.000  sq.  yd.  vertical  liber 
brick,  vitr.  brick,  asphaltic  concrete  or 
concrete  paving.  8000  lin.  ft.  curb  and 
gutter.  J.  G.  Thorne,  Consulting  Engr., 
317  Howes  Blk.,  Clinton,  Iowa. 

Redwood  Falls,  Minn. — Until  March  21, 
by  L.  P.  Larson,  Co.  Aud.,  for  improving, 
by  grading,  graveling,  culverU,  bridges, 
etc..  State  Rural  Ilighwav  No.  50,  esti- 
mated cost  $9,938;  State  Rural  Highway 
No.  74,  estimated  cost  $22,723;  State  Rural 
Highway  No.  93,  estimated  cost  $47,742; 
other  roads,  estimated  cost  $28,000. 

SIgourney,  Iowa. — Until  March  23,  by 
City  Council,  for  paving  with  either  brick 
or  concrete,  about  13,500  sq.  yd.  and  4400 
lin.  ft.  combined  curb  and  gutter,  adver- 
tised in  Engineering  Record.  A.  M.  Meas, 
Town  Clerk. 

Kansas  City,  Kan. — Until  March  20  by 
Frank  Holcomb,  County  Clerlt  for  ma- 
cadamizing about  I'A  miles  of  Rutledge 
Lemon  Road. 

Sherbrooke,  N.  D. — Reported  desired 
>mtil  April  3,  by  G.  J.  Mustad,  County 
Auditor,  for  turnpiking  approximately 
6.19  miles  together  with  culverts,  walls, 
etc.,  about  13,906  cu.  yd.  earth  excava- 
tion. 

Huron,  S.  D.— Until  April  3,  by  S.  S. 
Oviatt,  City  Auditor,  for  approximately 
16,000  sq.  yd,  pavement,  advertised  in 
Engineering  Record.  J.  B.  Sullivan,  City 
Engr. 

Jonesboro,  Ark. — ^Until  April  6  by  Board 
County  Commissioners  (John  R.  Turney, 
Secy.)  for  13  miles  of  asphalt  road  with  a 
gravel  base  and  three  miles  gravel  road,  in 
all  about  67,000  cu.  yd.,  with  necessary 
bridges,  culverts,  etc.  Lund  &  Hill, 
Engrs.,  Little  Rock. 

Pomeroy,  Wash. — Reported  desired  un- 
til April  1,  by  Harry  St.  Georg,  City 
Clerk,  for  paving  with  concrete,  wood 
block,  brick,  bitulithic,  asphaltic  con- 
crete, or  similar  material,  approximately 
28,000  sq.  yd.,  including  7500  ft.  curb  and 
gutter,    7500   cu.   yd.   excav.,   etc. 


PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

-^Malne. — Contract  awarded  by  State 
Highway  Commission,  Augusta,  for  con- 
structing 3.84  miles  of  concrete  road  in 
Saco  (bids  opened  Feb.  23)  as  follows: 
1.4  miles  to  Forgione  &  Romano,  Port- 
land, at  $12,777;  2.44  miles  to  David 
J.   Sheehan,   Lynn,   Mass.,   at   $36,875. 

■A^Buffalo,  N.  Y. — Contracts  awarded 
Erie  Construction  Company  for  brick  pav- 
ing on  Skilleen  Street  subway,  Saratoga 
and  Garden  Sts.  and  Lackawanna  Ave., 
in  all  8,340  sq.  yd.;  asphalt  on  Exeter  St., 
about  3,531  sq.  yd.  to  German  Rock  As- 
phalt &  Cement  Company,  Ltd.,  Morgan 
BIdg. ;  brick,  5.976  sq.  yd.  on  Durham  Ave. 
to  Constantine  Construction  Company,  240 
LcAfey  Ave.,  and  block  stone  on  West 
Ferry  St.,  3.065  sq.  yds.,  to  Joseph  F.  Sta- 
bell  Co.,  1127  Niagara  St. 

Long  Island  City,  L.  I.,  N.  Y.— Follow- 
ing are  unit  figures  of  four  lowest  bids 
opened  March  1  by  Maurice  E.  Connolly, 
President  Queens  Borough,  for  repaying 
4th  and  5th  Avenues  and  other  streets: 
(a)  9,800  lin.  ft.  cement  curb,  (b)  2,900  cu. 
yd.  concrete,  (c)  17,400  sq.  yd.  asphalt 
concrete  pavement,  (d)  50  cu.  yd.  stone 
gutter,  (e)  total:  Cleveland  Trinidad  As- 
phalt Paving  Company,  Flushing,  L.  I., 
(a)  50  cts.:  (b)  $4.75;  (c)  67  cts. ;  (d)  25 
cts.;  (e)  $30,345;  Sicilian  Asphalt  Paving 
41  Park  Row,  New  York,  (a)  60  cts.;  (b) 
$5.55;  (c)  80  cts.;  (d)  60  cts.;  (e)  $35,925; 
Borough  Asphalt  Company,  1301  Metropol- 
itan Ave.,  Brooklyn,  (a)  60  cts.;  (b)  $5.10; 
(c)  90  cts.:  (d)  50  cts.;  (e)  $36,355;  Uvalde 
Asphalt  Paving  Company,  1  Broadway, 
New  York  City,  (a)  60  cts.;  (b)  $5.60;  (c) 
85  cts.;    (d)  50  cts.:    (e)    $36,935. 

Following  are  lowest  bids  opened  by 
James  A.  Dayton,  Commissioner  of  Pub- 
lic Works,  for  furnishing  material  to 
Bureau  Highways  as  follows:  6000  cu. 
yd.  gravel  or  broken  stone,  Frederick 
Starr  Contracting  Co..  1784  Broadway, 
New  York  City,  $10,260:  furnishing 
and  spreading  200,000  gal.  asphaltic  oil. 
Standard  Oil  Co.,  $13,700:  900  tons  lime- 
stone or  inorganic  dust.  Peace  Bros., 
I'^lushing,  $6,660;  13,300  cu.  yd.  sand, 
•'Miarles  A.  Myers  Contracting  Co.,  39S9 
Whiteplains  .\venue.  $12,103;  30.000  cu. 
yd.  broken  stone.  Peace  Bros.,  $65,700; 
600,000  gal.  light  road  oil,  in  tank  cars. 
Standard  Oil  Co.,  $33,480;  600  tons  as- 
phaltic cement,  Warner-Quinlan  Asphalt 
Co.,  79  Wall  Street,  New  York  City, 
$11,568. 

Camden,  N.  J. — Following  are  three  low- 
est bids  opened  March  6  by  Board  of 
Freeholders  for  paving:  (a)  Moorestown 
Pike,  from  city  line  to  borough  of  Mer- 
chantville  and  from  east  borough  line  of 
Merchantvllle  to  Burlington  County  line; 
(h)  Merchantvllle  portion:  C.  Humphrey, 
173  Main  Street.  Hackensack,  (a)  $64,- 
587:  (b)  $50,739:  J.  T.  Shanlev  &  Company, 
26  Exchange  Place,  Jersey  City,  (a)  $67,- 
521;  (b)  $52,036;  W.  Penn  Corson,  Cam- 
den,   (a)    $62,639;    (b)   $43,612. 

•Pennsylvania— State  Highway  Depart- 
ment at  Harrlsburg  awarded  contracts  as 
follows  for  road  machines  (bids  opened 
Feb.  23):  37  machines  to  Good  Road  Ma- 
chinery Company,  Kennett  Square,  Pa.; 
38  machines  to  Austin  Western  Road  Ma- 
chinery   Company,    Philadelphia;    and    10 


machines  each  to  Brlnker  Supply  Com- 
pany, Pittsburgh  and  Gallon  Iron  Works 
&  Mfg.  Company,  Gallon.  Ohio. 

•  Baltimore,  Md. — Bd.  of  Awards  award- 
ed contracts  for  paving  as  follows:  Holllns 
St.  and  Frederick  Ave.  with  asphalt  to 
Patrick  Flanigan  &  Son,  120  E.  Lexing- 
ton St.,  at  $49,961,  and  Guilford  Ave.. 
Sharp,  Dallas,  Dock  Ostend  and  Entaw 
Sts.,  to  P.  Iteddlngton  &  Sons,  321  St. 
Paul  St.,  at  $55,000. 

Jamestown,  Tenn. — Following  are  unit 
ngurcs  of  two  bids  opened  March  1  by 
County  Highway  CommLssion  for  grading 
and  macadamizing  34  miles  of  road  and 
constructing  steel  bridges:  (a)  Saloman 
Contracting  &  Engineering  Co.,  Harrlman, 
Tenn.  (b)  Bennett  &  Maloney,  Brown 
&  Mitchell  Bros..  Pikevllle.  Tenn.  (W.  I. 
Smith,  Engineer,  Jamestown): 

(a)         (b) 

145  acres,   clearing $15.00      115.00 

.10   acres,   grubbing 30.00         30.00 

115,375  cu.  yd.  earth  excav.     0.235        0.235 
19,375  cu.  yd.  solid  rock  ex.     0.75  0.75 
1100  cu.  yd.  3d-cl.  masonry.     7.00  7.00 
920  cu.   yd.   box  cul.  msiiry.     4.00           4.50 
400   cu.    yd.    head    wall   ma- 
sonry         2.50           3.60 

150  cu.  yd.  paving 1.60  1.50 

650    cu.    yd.    riprap 1.50  1.25 

17,625  M.  ft.  lumber 20.00         22.00 

1260  lin.  ft.  15  in.  corrugat- 
ed pipe,  hauled  and 
laid    (not    furnished)...     0.25  0.38 

690  lin.  ft.  18  in.  corrugat- 
ed     pipe,      hauled     and 

laid  (not  furnished) 0.30  0.56 

558  lin.  ft.  20  In.  corrugat- 
ed pipe,  hauled  and 
laid    (not   furnished)...       .35  .75 

232  lin.  ft.  24  In.  corrugat- 
ed pipe,  hauled  and 
laid  (not  furnished) 40  .86 

•Louisville,  Ky.  —  Contracts  awarded 
by  Board  Public  Works  as  follows:  As- 
phalt on  Deerwood  Avenue  from  Schwartz 
to  Morris  Aves.,  and  on  Hill  Street,  from 
Eighteenth  to  Twenty-fifth  Streets,  to 
Bickel  Asphalt  Paving  Company,  Louis- 
ville, at  $25,033,  and  on  Stoll  Street  from 
Frankfort  Avenue  to  L.  &  N.  tracks,  and 
on  Brandeis  Street  from  Preston  Street 
to  Flat  Lick  Road  to  Louisville  Asphalt 
Company,  Louisville,  at  $16,695. 

•Board  of  Public  Works  awarded  eon- 
tracts  for  paving  as  follows  (bids  opened 
Feb.  23):  Bickel  Asphalt  Paving  Co., 
Louisville,  Bardstown  Street,  with  as- 
phalt, at  $13,578;  Broadway,  with  asphalt, 
to  Louisville  Asphalt  Co.  of  Louisville, 
at  $10,353;  Twenty-eighth  Street,  with 
vitrified  brick,  to  L.  R.  Figg  Co.,  Louis- 
ville,  at  $12,188. 

•Cincinnati,  Ohio.  —  County  Commis- 
sioners Feb.  29  awarded  contract  for 
paving  Harrison  Pike  with  granite 
through  the  village  of  Cheviot  to  the 
Kirchner  Construction  Co.,  Cincinnati, 
Ohio,  at  $71,168. 

Following  are  four  lowest  bids  opened 
Feb.  28  by  Charles  F.  Hornberger,  Public 
Service  Director,  for  improvement  of  Vine 
Street,  from  Court  to  Twelfth  Street, 
with  3500  sq.  yd.  of  wood  block:  M.  F. 
Quill.  Cincinnati.  $22,987;  Kirchner  Con- 
struction Co.,  Cincinnati,  $23,182;  Scully 
Brothers,  Cincinnati,  $23,697;  Henkel  & 
Sullivan,  Cincinnati,  $24,060.  City  Engi- 
neer Frank  S.  Krug's  estimate  Is  $23,670. 
Bids  include  construction  of  steel  bridge 
across  canal;  prices  range  from  $4,500  to 
$6,275. 

•Contract  awarded  by  City  Board  of 
Control  to  Henkel  &  Sullivan,  Cincinnati, 
for  improving  Central  Avenue  from  Third 
to  Fourth  Streets  with  granite  at  $10,687. 

•Mt.  Gllead,  Ohio. — Contracts  for  road 
Improvements  awarded  by  County  Com- 
missioners as  follows  (bids  opened  Feb. 
25):  Taylor  Wrenn  Road  Improvement. 
Forest  Construction  Co..  Forest.  Ohio,  at 
$11,432,  and  Fargo-Sipe  Road  Improve- 
ment, W.  H.  Miller,  Cardington,  at  $19,- 
673.     C.  O.  Higgins,  County  Auditor. 

•Norwood,  Ohio. — Contract  for  paving 
Hopkins  Avenue  west  of  Bell  PI.  with 
granite  awarded  O.  E.  Robinson  at  $22,265. 

•Ft.  Wayne,  Ind. — County  Commission 
awarded  contracts  for  constructing  three 
macadam  roads,  as  follows:  Flaugh  Rd. 
In  Madison  Township  to  Charles  W.  Eling- 
at  $5,592;  Springer  or  Lower  Huntington 
Rd.  In  Wayne  Township  to  J.  C.  Conaor 
&  Sons.  $12,349;  Fogel  Rd.,  Eel  River 
Township,    Ellison  &  Co.,   $12,195. 

•Georgetown,  III. — Contract  awarded 
Foulkes  Construction  Co..  Terre  Haute, 
Ind..  for  paving  in  Westvllle  and  George- 
town and  in  township  north  and  south 
from  these  towns,  at  $52,925  for  work  in 
township  and  Westville  and  $12,340  In 
Georgetown. 

Jollet,  III. — R.  F.  Conway  Paving  Co., 
133  West  Washington  Street,  Chicago, 
lowest  bidder  for  paving  with  asphalt  on 
Ottawa   Street,    at    $14,505. 

•Rock  Island,  III. — Contract  for  paving 
Eighth  Avenue,  Ninth  to  Nineteenth 
Streets,  with  brick  block  on  5-in.  con- 
crete, and  concrete  curb  and  gutter, 
awarded  McCarthy  Improvement  Co., 
Davenport,  Iowa.  Wm.  McConochie, 
Mayor. 

•Milwaukee,  Wis. — Contracts  awarded 
by  F.  G.  Simmons,  Commissioner  of  Pub- 
lic Works,  as  follows:  To  F.  P.  Coughlin 
(Company,  Milwaukee,  Ring  Street  from 
Richard  to  Second  Streets.  George 
Street  from  Richards  to  North  Streets, 
and  Kenwood  Boulevard  from  Bartlett  to 


Oakland  Streets,  with  asphalt,  at  a  total 
cost  of  $23,334;  Nineteenth  Street  from 
Greenfield  to  Rogers  Streets,  bituminous 
concrete  to  White  Construction  Company, 
Milwaukee,  Wis.,  at  $27,141. 

•Davenport,  Iowa. — Following  are  four 
lowest  bids  opened  Feb.  29.  by  Allen  R. 
Boudlnot.  City  Engineer,  for  repaying 
Harrison  Street:  T.  J.  McCarthy,  $30.- 
652  (awarded  contract);  Independent 
Construction  Company,  $30,732;  Llttlg 
Construction  Company,  $31,204,  and  D.  J. 
R.van  Construction  Company,  $31,612. 
(Bidders   all   of   Davenport.) 

•Mason  City,  Iowa. — Contract  awarded 
Feb.  28  by  the  City  for  approximately 
150,000  sq.  yd.  Trinidad  sheet  asphalt  pav- 
ing to  Bryant  Asphalt  Paving  Company, 
Waterloo. 

•Mason  City,  Iowa. — Contract  for  60.000 
yd.  concrete  pavements.  150.000  sq.  yd. 
sheet  asphalt  pavements,  awarded  by  city 
to  Bryant  Asphalt  Paving  Company, 
Waterloo,  at  about  $400,000  (bids  opened 
Feb.    28). 

•Spencer,  Iowa. — Contract  for  43,000 
sq.  yd.  paving  and  approximately  27.260 
lin.  ft.  curbing  awarded  Bryant  Asphalt 
Paving  Co.,  Waterloo,  the  bid  as  follows 
on  various  kinds  of  materials:  Portland 
cement  concrete  pavement.  $1.60;  asphalt 
concrete.  $1.57;  Trinidad  sheet  asphalt  or 
Bermudez.  $1.62;  on  curbing.  5  x  18  In., 
36  cts..  and  5  x  24-ln.,  41  cts.;  combined 
curb  and  gutter,  «  in.,  60  cts..  8-in.,  63 
cts.;  resetting  curb,  26  cts.;  8000  cu.  yd. 
excav.,  50  cts.;  42  inlet  basins,  $15  each;  88 
catch  basins.  $35  each;  2200  Iln.  ft.  8-ln. 
pipe  sewer,  70  cts.  E.  O'Keefe,  City  En- 
gineer.    (Bids  opened  Feb.  23.) 

•Council  Grove,  Kan. — Contract  award- 
ed by  City  Commissioners  to  E.  A.  Ball- 
weg  &  Company,  Emporia,  Kan.,  for  brick 
paving  at  $43,000.  H.  A.  Rowland,  Con- 
sulting Engineer,  McPherson. 

•Lyons,  Kan. — Contract  for  11.000  sq. 
yd.  pavement  (bids  opened  Feb.  21) 
awarded  Watts  &  Amerman.  Sallna.  at 
$1.78  per  sq.  yd..  3-In.  brick  on  4-In.  con- 
crete base.     R.  S.  Turner.  Clerk. 

•Ottawa,  Kan. — Contracts  for  paving 
awarded  by  city  as  follows:  First  Street, 
2,000  yd.  excav.,  3,330  ft  curb  and  grutter 
and  4,600  yd.  4-ln.  brick  grout  filler  on 
5-m.  concrete  gase,  to  A.  L.  Cook.  Ottawa 
at  $11,300,  and  Ninth  Street  to  N.  E. 
Stucker,  Ottawa,  for  2,000  yd.  excav., 
3.670  ft.  curb  and  gutter,  4,700  yd.  3-lir. 
brick  asphalt  filler  and  4-in.  concrete  base, 
at  $10,280.    Claude  S.  Pugh,  City  Engineer. 

•Omaha,  Neb. — Contract  for  paving 
with  vitri.  brick  on  Center  Street  from 
Thirty-sixth  to  Fifty-fourth  Streets 
awarded  C.  E.  Fanning,  Bee  Building,  at 
$2.18   per  sq.   yd. 

•HIgglnsvllle,  Mo. — Contract  for  10,000 
sq  yd.  fibre  brick  paving  (bids  opened 
Feb.  21)  awarded  F.  D.  Martin  Construc- 
tion Company.  Ft.  Scott,  at  $1.73  per  so. 
yd.     Ralph  A.  Huscher,  City  Clerk. 

•Dallas,  Tex. — Contract  for  paving  Tre- 
mont  St.  awarded  by  city  to  Vlbrolithlc 
Co.  of  Dallas,  at  $13,392. 

•Port  Lavaca,  Tex.— Contract  awarded 
R.  L.  Simms  for  surfacing  streets  at  a 
cost  of  $15,000. 

•Seattle,  Wash.  —  Contract  for  con- 
structmg  3  miles  of  highway  between 
Kenton  and  Newcastle  awarded  by  County 
Commissioners  to  George  Bandaret.  Ren- 
ton,  at  $17,400  for  a  16-ft.  roadway. 

Los  Angeles,  Ca I.— Following  are  four 
lowest  bids  opened  recently  by  Board  of 
Supervisors: 

For  1.4  miles  of  road  work  on  Whittler 
Avenue  near  Montebello.  Road  DIst.  No. 
99,  were:  S.  C.  Contracting  Company. 
421  Washington  Building,  $15,895;  James 
L.  Frazer,  I-ong  Beach,  $15,885;  E.  A. 
Clayton,  $15,990,  and  Coast  (Construction 
Company,  $16,127. 

For  3.63  miles  of  grading,  paving  and 
culverts  on  Norwalk-Puente  Mills  Road, 
Road  District  No.  54,  involving  5718  cu. 
yd.  excav.,  19.159  Iln.  ft.  shaping,  ^2.675 
sq.  yd.  4-in.  concrete  and  4-in.  disinte- 
grated granite  pavements;  15,320  ft.  ex- 
pansion joints,  etc.  (county  to  furnish 
6265  bbl.  cement):  Fred  Hoffman.  Ill  E. 
Twelfth  Street,  Long  Beach.  $45,000; 
Coast  Construction  Company.  353  South 
Hill  Street,  $45,336:  S.  C.  Contracting 
Company,  421  Washington  Building,  $46,- 
327,  and  Rogers  Bros.  Company,  504 
Hibernian   Building,    $47,400. 

^•Douglas,  Arli. — Following  are  three 
bids  opened  recently  for  paving  Tenth 
Street  and  G  Avenue  about  42.843  sq.  yd. 
(a)  price  per  sq.  yd.;  (b)  total:  Warren 
Bros.  Co..  Boston,  Mass.  (a),  $2.35  (bitu- 
lithic) (b)  $99,836  (awarded  contract); 
California  Arizona  Construction  Co.,  Los 
Angeles,  Cal.  (a),  $2.38;  (b)  $101,117; 
Toohey  &  Sons  (a),  $2,. 40;  (b)  $103,501. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED     WORK. 

Belvldere,    111. — City    Council    voted    to 
construct  a  garbage  incinerator. 
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BIOS     DESIRED. 

Wilkes- Barre,  Pa.— Until  March  24.  by 
Fred  H.  Gates.  City  Clerk,  for  cleaning 
45  miles  of  paved  streets,  advertised  In 
EIngineering  record.  Martin  C.  Murray, 
Supt.   Dept. 

Mansfield.  Ohio.— Until  March  15  by  O. 
Hursh.  Dir.  Pub.  Service,  at  ofBce  of  Sec- 
retar)-  Board  Control,  for  constructing 
garbage  crematory. 

Elgin,  III.— Until  March  15  by  William 
F.  Sylla.  City  Clerk,  for  constructing  in- 
cinerating garbage  disposal  plant,  a  total 
dally  capacity  of  15  tons,  two  separate 
units. 

MadlMH,  Wis.— Until  April  1,  by  City 
Clerk,  for  constructing  an  incineration 
plant.      Plans   prepared  by  City   Engr. 

Fresno,  Cal.— Until  March  20,  by  W.  H. 
Ryan.  City  Clerk,  for  constructing  an  In- 
cinerating plant  for  disposal  of  garbage 
for  period  of  10  years. 


HYDRAULIC  CONSTRUC- 
TION   AND    RIVER 
IMPROVEMENTS 


Levees — Newport,  Ark. — C.  H.  Miller,  of 
Miller  Engineering  Company,  Little  Rock, 
has  been  engaged  to  report  on  construct- 
ing levees.  Address  Levee  Commission- 
era. 

Levees — Newport,  Ark. — C.  H.  Miller  of 
Miller  Engineering  Co.,  Little  Rock,  en- 
gaged by  Newport  Levee  Commission  to 
report  on  construction  of  a  levee  system 
along   White    River. 

Drainage — Port  Arthur,  Tex. — Surveys 
being  made  for  constructing  levees, 
canals,  ditches,  pumping  station,  etc.,  at 
a  cost  of  J175.000.  J.  F.  Coleman.  Engi- 
neer, 920  Hibernian  Building,  New  Or- 
leans. 

Irrigation  —  Deschutes,  Ore.  —  About 
JSOO.OOO  will  be  required  to  complete  the 
Central  Oregon  Irrigation  District  but  the 
work  Is  done  by  force  account  and  no 
bids  asked.  C.  M.  Redfleld,  Chief  Engi- 
neer of  District. 

Pier — Santa  Monica,  Cal. — Charles  L. 
D.  Looff.  of  Long  Beach,  and  owner  of 
Luna  Park,  Seattle,  Wash.,  will  construct 
a  pleasure  pier,  700  x  200  ft.,  this  spring, 
near  municipal  pier,  and  will  construct 
amusement  devices  on  ocean  front. 


Dredging — Boston,  Mass. — Following  are  four  lowest  bids  opened  March  8  by 
Directors  of  Port  of  Boston  for  dredging  in  Mystic  River  off  Mystic  wharf — (a)  price 
per  cu.  yd.  for  dredging  and  disposing  of  material,  (b)  total  for  450,000  cu.  yd.: 

(a)  (b) 

Maryland  Dredging  &  Contracting  Co.,  Baltimore,  Md $0.1185        $53,325.00 

Morris  &  Cumings  Dredging  Co.,  17  State  Street,  New  York 0.1289  58,005.00 

Coastwise  Dredging  Co.,  Norfolk,  Va 0.129  58,050.00 

Bowers  Southern  Dredging  Co.,  Galveston,  Tex 0.13  58,500.00 

Reclamation  of  Flats — Boston,  Mass.— Following  are  unit  figures  of  four  lowest 
bids  opened  March  8  by  Directors  of  the  Port  of  Boston  for  reclamation  of  flats.  East 
Boston— (a)  price  per  cu.  yd.  dredging  and  placing  material  upon  flats;  (b)  total  for 
1,000,000  cu.  yd.: 

(a)  (b) 

Atlantic  Gulf  &  Pacific  Co.,  Park  Row  Building,  New  York $0.1547      $154,700.00 

Morris  &  Cumings  Dredging  Co.,  17  State  Street,  New  York 0.178  178,000.00 

Bay  State  Dredging  &  Contracting  Co.,  Boston O.IS  180,000.00 

Bowers  Southern  Dredging  Co.,  Galveston,  Tex 0.18  180,000.00 


PROPOSED     WORK. 

Dam — Victory,  Vt. — Survey  made  for 
reservoir  and  dam  site  to  be  constructed 
here  by  Turners  Falls  Power  &  Electric 
Company,  Turners  Falls,  Mass.  Probable 
cost,    $100,000. 

Pier — Brooklyn,  N.  Y. — All  bids  opened 
Feb.  9,  by  Commissioner  Docks,  New 
York,  for  constructing  Pier  at  W.  8th  St., 
Dreamland  Park,  Brooklyn.  Contract  1494 
has  been  rejected. 

Dredging  —  Buffalo,  N.  Y.  —  Dredging 
costing  $19,625  may  be  contracted  for  dur- 
ing 1916.  George  H.  Norton,  City  Engi- 
neer. 

Flood  Protection  Work — Erie,  Pa. — 
Election  soon  to  be  held  to  vote  on  bond 
issue  for  flood  protection  work  which  con- 
sists of  covering  Mill  Creek  about  2 
miles,  enclosing  stream  in  a  concrete  tube 
18  X  22  ft.,  and  estimated  cost  $1,000,000. 
Farley  Gaunnett,  Designing  Engineer, 
Harrisburg;  B.  E.  Brlgga,  City  Engineer; 
F.  Hanlon,  City  Clerk. 

Pier — Norfolk,  Va. — War  DepL  ap- 
proved plans  for  constructing  a  pier  1500 
ft.  long  and  75  ft.  wide  out  Into  Chesa- 
peake Bay  at  Cape  Henry,  to  cost  from 
$80,000  to  $100,000.  Construction  of  a  long 
trestle  and  stone  breakwater  for  pier's 
protection  to  cost  J300.000  Is  also  contem- 
plated In  connection  with  the  work,  but 
plans  have  not  yet  been  approved.  Col. 
J.  P.  Jervey,  Corps  Engrs.,  U.  S.  A. 

Wharf  Improvements  —  Chattanooga, 
Tenn. — Municipal  wharf  and  terminal  Im- 
provements bonds  amounting  to  $100,000 
have  been  sold.  Tentative  plans  prepared. 
Nothing  further  will  be  done  about  this 
work  until  about  May  1.  Address  City 
Engineer. 

Drainage — Calhoun,  Ky. — S.  B.  Robert- 
son, Secretary,  writes  that  it  is  proposed 
to  construct  a  drainage  system.  Two 
contracts  have  been  awarded  to  J.  N. 
Forgy,  Owenaboro,  and  five  additional 
contracts  will  soon  be  let,  date  not  yet 
seL 

Hydro-electric  Plant — Birmingham,  Ala. 
— The  Alabama  Power  Company  Intends 
making  extensive  Improvements  In  this 
district  within  the  next  10  years.  Includ- 
ing construction,  improvements  and  ex- 
tensions. A  steam  power  plant  is  con- 
templated on  Warrior  River,  capacity  20,- 
000  kw.,  cost  $1,500,000.  Plans  to  be  made 
Immediately  for  another  unit  at  the  hy- 
dro-electrle  station  at  Lock  12  on  Coosa 
River.  This  station,  together  with  erec- 
tion of  piers  and  cranes  where  the  Louis- 
ville &  Nashville  R.  R.  crosses  Coosa 
River  to  handle  heavy  machinery  will  cost 
about  $750,000.  Other  Improvements  will 
include  the  development  of  power  on 
Coosa  and  Tennessee  Rivers. 

River  Improvement — Akron,  Ohio. — The 
construction  of  a  segmental  pipe  sewer 
and  concrete  box  culvert  Is  contemplated. 
J.  A.  Gehres.  E:nglneer,  City  Hall.  C.  C. 
McCue,  City  Clerk. 

Dams,  etc. — Da/ton,  Ohio. — ^In  a  report 
submitted  to  Miami  Conservancy  Di- 
rectors by  Morgan  Engineering  Co., 
Birmingham,  Ala.,  provide  for  construct- 
ing five  retarding  basins  for  dry  reser- 
voirs, will  be  formed  by  dams  built  across 
valleys  of  Miami,  Mad  and  Stillwater 
Rivers  on  Twin  and  Lorain  Creeks. 

Ditch  Improvement — BemldJI,  Minn. — 
The  Board  of  County  Commissioners  will 
issue  $1,500,000  ditch  improvement  bonds. 

Ditches — Long  Prairie,  Minn. — Contract 
will  be  let  about  May  25  by  County  Com- 
missioners for  constructing  ditches  No.  29, 
30  and  31  to  cost  $14,000.  W.  H.  Poore, 
Engineer,  Staples;  E.  M.  Berg,  County 
Auditor. 

Drainage — Falls  City,  Neb. — Board  of 
Supervisors  of  Drainage  District  No.  1 
authorized  the  Secretary  to  let  contract 
for  engineering  work  necessary  for  drain- 
age work  on  Rulo  bottoms. 


BIDS     DESIRED. 

Jetty  Construction — New  York,   N.  Y. — 

Until  April  10,  by  U.  S.  Engrs.  Offlce, 
707  Army  Building,  39  Whitehall  Street, 
New  York,  N.  Y.,  for  sand  pit  and  Jetty 
construction  In  Great  South  Bay 
(Patchogue  River),  N.  T.,  and  dredging 
In  Browns  Creek,  N.  Y.,  advertised  in 
Engineering   Record. 

Wharf,  Etc.  —  Savannah,  Ga.— Until 
March  28  by  James  A.  Wetmore,  Acting 
Supervising  Architect.  Treas.  Dept., 
Washington,  D.  C  for  erecting  a  detec- 
tion barracks,  boathouse,  gangway,  wharf, 
etc.,  for  U.  S.  Quarantine  Station,  Savan- 
nah. 

Cribbing — Lorain,  Ohio. — Until  March  29 
by  Board  County  Commissioners  (F.  L. 
Ellenberger,  Clk.)  for  furnishing  material 
and  constructing  the  protection  cribbing 
on  the  East  Side  structure  of  the  Erie 
Avenue  bridge  In  Black  River,  at  Erie 
Avenue. 

Protection  of  Flood  Wall — Portsmouth, 
Ohio. — Until  March  31  by  Director  Public 
Service  (John  E.  Fritz,  Clk.)  for  protec- 
tion of  Plood  Wall  at  Intersections  of 
Second  and   Scioto   Streets,    "The   Point." 

Dam — Shawano,  Wis. — Until  March  28, 
by  Electric  Light  and  Water  Works 
Commission,  for  constructing  concrete 
dam  230  ft.  long  and  13  ft.  high,  with 
concrete  flumes,  draft  tubes,  core  walls, 
and  abutments  brick  power  house,  and 
earth  dykes,  advertised  In  Engineering 
Record.  Engineers,  Power  Engineering 
Co.,  Com  Exchange  Building,  Minneap- 
olis, Minn. 

Ditch — St.  Paul,  Minn. — Until  March  20 
by  State  Drainage  Commission  at  offlce  of 
J.  A.  O.  Preus,  State  Auditor,  for  con- 
structing Sand  Hill  River  State  Ditch  Im- 
provement, to  be  known  as  State  Ditches 
Nos.  6  and  7.  In  all  about  217,779  cu.  yd. 
excav.,  suitable  for  floating  dredge,  to- 
gether with  bridges,  etc.  Total  cost 
$27,500. 

Irrigation  —  Fort  Shaw,  Mont.  —  Until 
March  20,  by  U.  S.  Reclamation  Service, 
Fort  Shaw,  for  furnishing  approximately 
575  Iln.  ft.  98  In.  continuous  wood  stave 
pipe  for  Sun  River  Project,  Mont. 

River  Improvements — Kansas  City.  Kan. 
—Until  March  20  by  Frank  Holcomb, 
County  Clerk,  for  removing  obstructions 
from  Kansas  River  between  James  Street 
bridge  and  West  Kansas  Avenue  Bridge. 
R.  L.  McAlplne,  County  Engineer. 

Irrigation  —  Harllngen,  Tex.  —  Until 
March  11,  by  Directors  of  Cameron 
County  Irrigation  District  No.  1  at  Har- 
llngen, for  engine  and  pumping  plant 
complete  with  foundations  and  all  aux- 
iliaries ready  to  run  with  a  capacity  of 
from  36,000  to  60,000  gal.  of  water  per 
minute,  with  a  maximum  lift  of  22  ft. 
F.    H.    Brown,    Secretary   District. 

Ditch — Oklahoma,  Okla. — Reported  de- 
sired until  April  10,  by  M.  Cornelius,  Co. 
Clk.,  for  constructing  drainage  ditch  to 
convert  channel  of  North  Canadian  River. 


PRICES     AND     LETTINGS. 
irTndicatea  award  of  contract. 

Dredging —  Hartford,  Conn. — Following 
are  unit  figures  of  two  bids  opened  March 
6  by  U.  S.  Engineer's  Offlce.  New  London, 
for  maintenance  dredging  In  Connecticut 
River  below  Hartford  (about  100,000  cu. 
yd.)— (a)  per  cu.  yd.,  (b)  total:  Hartford  & 
New  York  Transportation  Co.,  Hartford, 
(a)  14  cts.,  (b)  $14,000  (recommended  for 
award);  Bay  State  Dredging  &  Contract- 
ing Co.,  247  Atlantic  Avenue,  Boston, 
Mass..  (a)  28  cts.,  (b)  $28,000. 

State  Canal  Work— Albany,  N.  Y.— See 
"Bridges." 

•Dredglna— New  York,  N.  Y.— Contract 
awarded  Morris  &  Cummlngs  Dredging 
Company,  New  York,  for  dredging  In 
Rarltan  River,  South  River  and  Rarl- 
tan  Bay,  N.  J.,  at  $20,000  (bids  opened 
Feb.   10  by  U.  S.    Engineer's  Offlce). 

Pier— New  York,  N.  Y.— See  "Proposed 
Work." 


State  Canal  Work— Albany,  N.  Y.— Fol- 
lowing are  unit  figures  of  the  only  bid 
opened  March  7  by  W.  W.  Wotherspoon, 
State  Superintendent  Public  Works,  for 
improvement  of  Chadakoin  River,  known 
as  Chautauqua  Lake  Outlet,  in  city  of 
Jamestown:  (a)  Engineer's  estimate,  $89,- 
252;  (b)  George  L.  Maltby,  101  East  Fourth 
Street,  Jamestown,  $92,074: 

(a)  (b) 

Cofferdam,  pumping,  etc., 

(lump   sum) $2,000.00  $4,000.00 

Clearing    (lump  sum) 100.00        100.00 

70,600  cu.   yd.   excav 0.60  0.62 

1,325  cu.  yd.  embankm.  0.15  0.15 

75  M  ft.  sheeting  and 

bracing 50.00  50.00 

2.6  M  ft.  sawed  lum- 
ber            60.00  60.00 

1,000  lin.   ft.   foundation 

piles    0.35  0.25 

20.5  M    ft.    wooden 

sheet    piling 50.00  50.00 

3,550  cu.      yd.      second- 
class  concrete..  7.50  7.00 
450  cu.      yd.      second- 
class   riprap....           2.S0            2.50 
430  cu.  yd.  third-class 

riprap    2.50  2.50 

110,000  lb.  structural  steel  0.055  0.06 

17,000  lb.  machinery 0.14  0.20 

85  lin.  ft.  wrought- 
iron  pipe  rail- 
ing     1.50  1.50 

5,500  lb.      metal      rein- 
forcement      0.04  0.04 

1,900  sq.   ft.  steel  sheet 

piling   0.90  0.75 

-^Ditch — Bucyrus,    Ohio. — Contracts    for 

constructing  Mud  Run  Joint  countv  ditch 
between  Marion  and  Crawford  Counties, 
awarded  as  follows:  Machine  work  on 
open  ditch  to  Smith  &  Snouffer,  Marion; 
team  work,  J.  E.  House,  Wapakoneta; 
and  tile  work,  Akron  Vitrified  Clav  Mfg. 
Company,   Akron.     Total  cost   $18,990. 

Dredging— Cleveland,  Ohio.— OreatLakes 
Dredging  &  Dock  Company,  1630  William- 
son Building,  only  bidder  for  excavation 
260,000  cu.  yd.  from  upper  Cuyahoga  River 
at  16.95  cts.  per  yd.  for  excav.  and  depos- 
iting on  outer  lake  front,  round  trip  24 
miles,  and  16.9  cts.  per  yd.  near  foot  of 
Kast  Ninth  Street,  round  trip  distance 
about  12  miles. 

•Water  Gate— Indianapolis,  Ind.— Con- 
tract awarded  Jacob  Vogel,  Indianapolis, 
for  furnishing  back-pressure  water  gate 
in  manhole  at  Harding  Street,  and  Ken- 
tucky  Avenue  at  $4,lfo. 

•Breakwater— Manistee,  Mich.— Follow- 
ing are  four  lowest  bids  opened  Feb.  21,  by 
U.  S.  Engineer's  Offlce,  Grand  Rapids,  for 
constructing  breakwater,  and  shore  con- 
nections, etc.:  John  Glnzel,  404  Buhl 
Building  Detroit,  $119,587  (awarded  con- 
tract); East  Shore  Dredging  Company, 
Muskegon,  $128,800;  Grelling  Bros.  Com- 
pany (Jreen  Bay,  $131,596,  and  The  T.  A. 
492  Company,  Pittsburgh,  Pa.,  $169,- 

•Draln— Sunfield,  Mich,— Contracts  for 
constructing  Collier  and  Mud  Creek  drain 
awarded  as  follows,  total  cost  $28,000: 
Fred  Mllbourne,  dredge  work;  Beach 
Bros.,  bridge  work,  and  Byrom  Stockwell, 
cement  work  (bidders  all  of  Charlotte; 
bids  opened  Feb.   23). 

•Ditches  —  Algona,  Iowa,  —  Contract 
awarded  R.  L.  Cox,  Webster  City,  at  $14,- 
™  'O""  constructing  ditches  and  drains  In 
P'strict  No.  125.  Next  three  bidders: 
John  Nordstrom,  Algona,  $15,280;  B.  E 
Norton,  Algona,  $15,595;  and  Berkland  & 
Little  Eagle  Grove,  $15,660.  C.  H. 
Beardsley,   County  Auditor. 

•Ditches— Charles  City,  Iowa,— Contract 
for  constructing  drainage  ditches  (bids 
opened  Feb  26  by  County  Commissioner), 
Including  2000  roads  of  tile  awarded  P  A. 
Thompson,  Greene;  estimated  cost  $18,600. 
G.   S.  Wacker,  Engr.,  Charles  City. 

•pitch--Jackson,  Minn,— Contract  for 
Jf1*''»'r.5  County  Ditch  No.  3  (bids  opened 
Feb.  29),  open  work,  to  A.  Rydeen,  Wln- 

o  ?•  ,'^T,''**-  C^""  «^"-  yJ-  an<J  tile  work, 
Schoel  Bros.,  Worthington,  at  $9,999.  P 
D.    McKeller,    County    Auditor. 

..^!7'03*,'0"— Qi^at  Falls,  Mont.— See 
"Bridges." 

*'-S^f*,~  Varner,  Ark,  —  Contract 
awarded  Lannin  Bros.  &  Tansey  Tex- 
arkana,  for  removing  460,000  yd.  of  dirt 
In  Llnnwood  and  Auburn  Levee  District 
at  22  cts.   per  yd. 

•Jetty     Work— Dallas,     Tex,— Contract 
for    Jetty    work    at     Sabine    Pass,    Tex. 
awarded    Charles    T.    Plckton,    Rockport, 
Tex.,  at  $237,740   (bids  opened  Feb.  21  by 
U.  S.  Engr.,  Dallas). 


•  Drainage — Aberdeen,  Wash. — Contract 
awarded  Mark  Richardson,  3434  Four- 
teenth Avenue,  Seattle,  for  clearing  right 
of  way  and  constructing  ditches,  drains 
and  tldegates  in  Drainage  District  No. 
1,   cost  $11,300. 

•Irrigation — Sequlm,  Wash, — Contract 
for  constructing  about  7  miles  of  ditch 
awarded  by  Highland  Irrigation  District 
to  McDonald  &  Jones,  410  Glove  Building, 
Seattle,  at  $18,353.  Work  includes  19.29 
acres  clearing  and  grubbing,  49,176  cu.  yd. 
earthwork,  100  cu.  yd.  rock,  3044  hn.  ft. 
flume,  80  M  ft.  trestle,  15,687  M  ft.  road 
crossing,  12  lateral  gates  and  openings, 
1  head  gate,  1  stop  gate,  etc.  Next 
three  lowest  bidders:  Zindorf  &  Lindral, 
Seattle,  $19,928;  Sloan  Bros.,  Seattle,  $20,- 
696,  and  Burnett  Construction  Co.,  Seattle, 
$21,316.  Frank  H.  Dyer,  Secretary  Dis- 
trict. Thomas  Watson,  410  Globe  Block. 
Seattle,  Engr. 


ELECTRIC  RAILWAYS 


PROPOSED     WORK. 

New  Orleans,  La, — Algiers  Ry.  &  Light- 
ing Co.  contemplates  improving  power 
plant. 

Nashville,  Tenn. — Nashville,  HartsvlUe 
&  Red  Boiling  Springs  Ry.  Co.  incor- 
porated to  construct  a  line  from  Harts- 
vlUe through  Lafayette  to  the  springs. 
Capital,  $50,000.  Among  incrporators: 
John  C.  Shofer  and  Howard  Andrews. 

Morganfield,  Ky. — Monganfleld-Unlon- 
town  Electric  Railroad  Co.  incorporated 
to  construct  an  electric  railway  from 
Morganfield  to  Uniontown.  Rights  of 
way  secured.  Capital,  $125,000.  S,  B.  An- 
derson and  Walter  B.  McLean  of  Memphis 
said  to  be  interested. 

Newport,  Ky. — Preliminary  surveys  be- 
ing made  by  Newport  &  Alexandria  In- 
terurban  R.R.  for  proposed  line  from 
corporate  line  of  Newport.  The  line  will 
follow  Licking  Pike  to  3-mile  creek,  then 
along  creek  valley  to  Alexandria  Pike, 
and  to  parallel  the  pike  to  Alexandria. 

Janesvllle,  Wis. — Janesville  &  Madison 
Traction  Co.,  Madison,  plans  to  construct 
a  railway  from  Janesville  to  Portage  via 
Madison.     G.  Pickhardt,  Madison,  Pres. 

Scotts  Bluff,  Neb. — Reported  Wilkinson 
&  Vandees  of  Denver,  Colo.,  will  con- 
struct an  electric  railway  from  Scotts 
Bluff  to  Gering. 

Columbia,  Mo. — Reported  interests  con- 
nected with  Keokuk  &  Hamilton  Power 
Co.  contemplates  constructing  an  electric 
railway  from  St.  Louis  to  Kansas  City 
via  SL  Charles  and  Fayette,  about  250 
miles. 

McAlester,  Okla.  —  Choctaw  Ky.  & 
Lighting  Co.  plans  extensive  Improve- 
ments to  system. 

Hlllsboro,  Ore. — Hillsboro,  Cynthiana  & 
Bainbridge  Traction  Co.  contemplates 
constructing  in  the  spring  an  electric  rail- 
way. 

San  Francisco,  Cal. — Public  Utilities 
Commission  of  Board  of  Supervisors  on 
Feb.  23  voted  to  recommend  setting  aside 
$276,000  for  constructing  tracks  and  over- 
head trolley  system  from  Twin  Peaks 
Tunnel's  Market  Street  entrance  to  Junc- 
tion of  Sloat  and  Junlpero  Serra  Boule- 
vards. 

Tolchaco,  Ariz. — Plans  being  considered 
to  construct  an  electric  railway  from 
Tolchaco  into  Oatman  Dist.  E.  L.  May- 
vew,    Oatman,    is    interested. 

Boise,  Idaho. — Reported  Boise  R.  R. 
Co.  will  spend  $90,000  for  Improvements 
to  road. 

PRICES     AND     LETTINGS. 
•kindicates  award  o/  contract, 

•  Brooklyn,  N.  Y. — Public  Service  Com- 
mission for  First  District,  New  York,  has 
authorized  the  N.  Y.  Municipal  Ry.  Corpo- 
ration to  award  the  contract  for  construct- 
ing Coney  Island  terminal  to  the  Lord 
Construction  Company,  105  W.  Fortieth 
Street,  New  York,  at  $1,279,274.  Three 
next  bidders:  Post  &  McCord,  $1,337,140: 
Snare  &  Triest.  $1,435,953:  and  Wilson  & 
English,  $1,438,387.  Company  Is  to  furnish 
all  materials,  contractor  to  construct  sta- 
tion, including  track  laying,  etc. 

•Contract  for  track  installation  of  Lex- 
ington Avenue  Subway,  the  Jerome  Ave- 
nue branch  and  the  149th  Street  loop 
awarded  by  Public  Service  Commission  to 
ISmpire  Construction  Company,  51  East 
Forty-second  Street,  at  $276,433.  (Bids 
opened  Feb.  24.) 
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♦  Boston,  Mass.— The  foUowing  are  unit  prices  of  four  lowest  bids  opened  March  2 
by  Boston  Transit  Commissioners,  14  Beacon  Street,  for  Section  F,  Dorchester  Tun- 
nel, Contract  No.  599:  (a)  T.  A.  Gillespie  Co.,  363  Dorchester  Avenue,  $363,744  (awarded 
contract);  (b)  Coleman  Bros.,  Boston,  $401,443;  (c)  Hugh  Nawn  Contracting  Co.,  82 
Savin  Street,  Roxbury,  $433,443;  (d)  Lou  B.  Cleveland,  Cleveland  Building,  Water- 
town,  $437,592. 

•(a)  (b)  (c)  (d) 

65,000  cu.  yd.  earth  excavation,  open  cut  method...      $2.70         $3.00  $3.00         $3.40 

500  cu.  yd.  old  masonry  removed 2.75  5.00  5.00  6.00 

16,000  cu.    yd.    concrete 7.95  8.80  10.50  8.40 

50  cu.  yd.   cinder  concrete 5.00  5.00  8.00  7.00 

400  cu.   yd.    mortar 8.40  11.00  12.00  10.00 

200  cu.  yd.  concrete  with  small  stone 8.25         16.00  12.00  10.00 

2,800  sq.   yd.   granolithic 1.50  1.00  1.50  1.80 

1,700  lin.  ft.  casing,  steel  columns 1.00  1.25  2.50  2.00 

200  cu.  yd.   brick  masonry 18.00     ,    16.00         18.00         18.00 

670  lin.  ft.  laying  8-in.  vitr.  pipe  for  invert  drain.         0.35  0.40  0.50  0.75 

2,500  lin.  ft.  laying  6  to  15-in.  vitr.  pipe  for  sewers.         0.43  0.60  0.50  1.00 

300  lin.  ft.  laying  18  to  27-ln.  vitr,  pipe  for  sewers        1.00  1.00  1.00  2.00 

2,000  lin.  ft.  laying  3  and  4-in.  vitr.  and  c.-i.  pipe..        0.20  0.20  0.25  0.50 

500  ton  setting  steel,  fi  lb.  or  less  per  ft 7.00  8.00  8.00  10.0« 

700  ton  setting  steel,  more  than  6  lb.  per  ft 12.00         13.00         12.00         18,00 

4,000  sq.  yd.  Portland  cement  plaster 0.25  0.40  0.40  0.40 

50  cu.  yd.  neat  cement  grout 15.00         14.00         17.00         20.00 

100  cu.  yd.  grout  mixed,   1:1  "^ 12.00  9.00  12.00         15.00 

200  cu.  yd.  grout  mixed,  1:4 9.00  7.00  6.00  10.00 

60,000  sq.  yd.  prepared  textile  and  asphalt 0.36  0.38  0.40  0.36 

5,000  sq.  yd.  regradlng  streets 0.75  0.60  1.00  1.00 

Supporting  and  protecting  buildings,  risks,  etc 5,000.00     5,000.00    4,000.00  10,000.00 

New  York,  N.  Y. — Following  are  unit  figures  of  the  four  lowest  bids  opened  Feb. 
24  by  Public  Service  Commission  for  First  District,  164  Nassau  Street,  for  laying 
tracks  on  the  Lexington  Avenue  subway.  Including  Lexington  and  Jerome  Avenues 
and  149th  Street  loop:  (a)  Empire  Construction  Co.,  51  E.  Forty-second  Street, 
$276,433;  (b)  T.  H.  Reynolds,  1480  Broadway,  $304,101;  (c)  Ward  &  Tully,  Inc.,  Tenth 
Avenue,  Brooklyn,  $345,127;  (d)  Terry  &  Tench  Co.,  Inc.,  Grand  Central  Terminal, 
1372,084. 

Item  (a)         (b)  (o)  (d) 

6 — 1  cu.  yd.    for  concrete   masonry,   in   place,    north   of 

Type  II  track $8.00      $10.00      $16.00      $10.00 

9-D — 5  cu.   yd.   removal  of  concrete  masonry  for  new 

catchbaslns  in  Type  II  track 10.00        30.00        25.00        26.00 

17-E — 35  net-ton,  furnished  and  delivered  to  the  works, 

c.-l.  pipe,  tees,  elbows  and  other  connections 50.00        50.00        69.00       60.00 

25 — 7   net-ton,   furnished   and   delivered   to   the  work», 

c.-i.  hand  hole  frames  and  covers 50.00        60.00      100.00      100.00 

1017 — 13,300,  furnished  and  delivered  to  the  works,  9-in. 

channels.  1314  lb.,  3  in.  long,  punched,  each 0.19  n.20  0.20  0.18 

1025-A  (a) — 3.  furnished,  delivered  and  installed,  com- 
plete, concrete  bumping  posts,  each 470.00      300.00      400.00      420.00 

1025-A   (b) — 2,  furnished,  delivered  and  installed,  com- 
plete, timber  bumping  posts,  each 370.00      200.00      350.00      650.00 

1026 — 15,000  lin.  ft.,  furnished,  delivered  and  installed, 

complete,  hand  rail 0.60         0.55         0.64         0.65 

1027— 580  M  ft.  Installation  of  plank  works,  complete...  10.00  12.00  12.00  13.00 
1028 — 41,000  installation  of  anti-creepers,  complete,  each        0.06  0.07  0.05  0.06 

1050  (a)— 102,000    lin.    ft.    Installation    of    Type   I   track 

(2000  ft.   R-Tan),  complete 0.73         0.56         0.88         0.96 

1050    (b)— 2,160    lin.    ft.    installation    of    Type    I    track 

(701  ft.   R-2000  ft.  R),  complete 0.95  0.90  1.25  1.60 

1050    (c)— 7,900    lin.    ft.    installation    of    Type    I    track 

(701  ft.  R.  and  less),  complete 1.10  1.16  1.50         1.75 

1052    (a)— 18,500   lin.    ft.    installation   of  Type   II   track 

(2000  ft.   R-Tan),  complete 3.16  3.90  3.85  4.50 

1052    (b)— 100    lin.    ft.    installation    of    Type    II    track 

(701  ft.  R-2000  ft.  R).  complete 3.50         4.40         4.60         6.25 

1052  (c) — 450    lin.    ft.    installation    of    Type    II    track 

(701  ft.  R  and  less),  complete 4.00         4.65         4.60         6.60 

1053  (a)— 63,000  lin.   ft.   installation  of  Type  III  track 

(2000  ft.  R-Tan),  complete 0.70         0.90         0.85         0.88 

1053    (b)— 6,300   lin.    ft.    Installation   of  Type   m   track 

(701  ft.  R-2000  ft.   R),  complete 0.85          1.20          1.10          1.60 

1053    (c)— 3,700   lin.    ft.    installation   of  Type    III   track 

(701  ft.   R.  and  less),  complete 1.25          1.25          1.30         2.00 

1053  (d)— 11.000  lin.  ft.  installation  of  Type  III  track  at 

and   adjoining   stations,    complete 0.70         0.90         0.84         0.88 

1053  (e)— 13,500  lin.  ft.  installation  of  Type  II'  track  on 

superelevated    (2000  ft.-Tan) 0.80         1.00         0.97         0.90 

1056    (a)— 4.600   lin.    ft.    Installation   of  Type   IV   track 

(2000  ft,   R-Tan),  complete 1.69         2.60         3.00         1.70 

1058    (a)— 2,000   lin.    ft.    installation   of   Typo   VI   track 

(2000  ft.   R-Tan),  complete 0.75          1.20         0.80         0.90 

1058    (b)— 1,000   lin.    ft.    installation   of   Type   VI   track 

(701  ft.  R-2000  ft.  R),  complete 1.00         1.70         1.25         1.40 

1058    (c)— 100    lin.    ft.    installation    of    Type    VI    track 

(701  ft.  R.  and  less),  complete 1.50         1.90         1.55         2.20 

2042-A  Installation  of  spec'l  work.  Portion  42,  complete.  883.56  1,600.00  1,600.00  2,500.00 

2045-A  Installation  of  spec'l  work.  Portion  45,  complete.  360.95      615.00      500.00  1,000.00 

2049-A  Installation  of  spec'I  work.  Portion  49,  complete.  229.72      380.00      500.00      660.00 

2050- A  Installation  of  spec'l  work.  Portion  50,  complete.  229.72      380.00      500.00      650.00 

2051-A  Installation  of  spec'l  work.  Portion  51,  complete.  245.31      380.00      600.00      660.00 

2052-A  Installation  of  spec'l  work.  Portion  52,  complete.  488.35      575.00  1,000.00  1,600.00 

2053- A  Installation  of  spec'l  work.  Portion  53,  complete.  245.31      380.00      600.00      650.00 

2054-A  Installation  of  spec'l  work.  Portion  54,  complete.  161.18      280.00      350.00      360.00 

2055-A  Installation  of  spec'l  work.  Portion  55,  complete.  376.81      640.00      800.00      850.00 

2056-A  Installation  of  spec'l  work.  Portion  56,  complete.  506.12      825.00      900.00  1,300.00 

2057-A  Installation  of  spec'l  work,  Portion  57,  complete.  725.85  1,225.00  1,100.00  1,550.00 

2068-A  Installation  of  spec'l  work.  Portion  58,  complete.  703.77  1,225.00  1,200.00  1,500.00 

2059-A  Installation  of  spec'l  work.  Portion  59,  complete.  263.60      400.00      400.00      660.00 

2060-A  Installation  of  spec'l  work.  Portion  60,  complete.  197.47      370.00      350  00      400  00 

2061-A  Installation  of  spec'l  work.  Portion  61,  complete.  528.11  1,000.00  1,200.00  1,150.00 

2062-A  Installation  of  spec'l  work.  Portion  62,  complete.  563.04  1,050.00  1,200.00  1,550.00 

2063- A  Installation  of  spec'l  work.  Portion  63,  complete.  193.90      400.00      300  00      400  00 

2064-A  Installation  of  spec'l  work.  Portion  64,  complete.  199.67      400.00      600  00      400  00 

2066-A  Installation  of  spec'l  work.  Portion  66,  complete.  444.35      820.00  1,000.00  1  000  OO 

2067-A  Installation  of  spec'l  work.  Portion  67,  complete.  436.54  880.00  1,000.00  1,000.00 
2068-A  Installation  of  spec'l  work.  Portion  68,  complete. 1,680.80  2,550.00  3,000  00  2  500.00 

2069-A  Installation  of  spec'l  work.  Portion  69,  complete.  569.02      940.00  1,100  00  1  050  00 

2070-A  Installation  of  spec'l  work.  Portion  70,  complete.  593.70      940.00  1,000  00  1050  00 

2071-A  Installation  of  spec'l  work.  Portion  71,  complete.  796.13      900.00  1,100  00  1050  00 

2072-A  Installation  of  spec'l  work.  Portion  72,  complete.  810.75  1,250.00  1,500.00  1,300  00 

2073-A  Installation  of  spec'l  work.  Portion  73,  complete.  718.32  1,100.00  1,200  00  1300  00 

Additional  expense,  loss,  risk  and  damage,  (c)  5  per  cent. 


way  under  railroad  property  at  Lansdale; 
cost  about  $30,000. 

Lake  Toxaway,  N.  C. — Preliminary  sur- 
veys completed  for  7  miles  of  main  line 
logging  railroad  for  the  Moltz  Lumber 
Co.  of  Lake  Toxaway.  R.  S.  Brown,  En- 
gineer, Asheville. 

Macon,  Ga. — Installation  of  electric 
block  system  on  Atlanta  Division  of  Cen- 
tial  of  Georgia  Ry.  (C.  K.  Lawrence, 
Chief  Engineer,  Savannah)  Is  contem- 
plated; cost  about  $250,000. 

Morganfield,  Ky. — Uniontown  Southern 
R.R.  Co.  incorporated  to  construct  line 
from  Uniontown  to  Morganfield,  Sturgls, 
Paducah  and  Memphis.  Capital,  $150,000. 
S.  B.  Anderson,  Memphis.  Tenn.,  said  to 
be   Interested. 

Chltllcothe,  Ohio. — City  Engineer  di- 
rected to  prepare  plans  and  estimates  for 
overhead  railroad  crossings  to  cost  about 
$250,000. 

Cleveland,  Ohio. — Preliminary  work  un- 
der way  on  the  west  side  for  the  eliminat- 
ing of  grade  crossings  on  Nickel  Plate 
R.R.  (E.  E.  Hart,  Ch.  Engr.,  Cleveland), 
between  Fulton  Road  and  Detroit  Avenue. 

BIcknell,  Ind. — Chicago,  Indianapolis  & 
Louisville  R.  R.  Company  (A.  S.  Kent, 
Ch.  Engr.,  Chicago,  111.),  is  reported  con- 
sidering building  a  line  through  Apraw 
Falls,  Monroe  City  and  Petersburg. 

Jollet,  III. — The  Rock  Island  Railroad 
Co.  and  City  considering  elevating  west 
side   traclcs. 

Great  Falls,  Mont. — Reported  Chicago, 
Milwaukee  &  St.  Paul  Ry.  Co.  (C.  F.  Low- 
eth,  Ch.  Engr.,  Chicago,  111.)  will  lay  70 
miles  track  on  roadbed  between  Choteau 
and  Agawam;  also  extend  line  from  Grass 
Range  to  Winnit  during  coming  summer. 

Great  Falls,  Mont.  —  Reported  Great 
Northern  Ry.  Co.  (A.  H.  Hogeland,  Ch. 
Engr.,  St.  Paul,  Minn.)  will  construct  a 
railroad  from  Grass  Range  to  Winnit, 
paralleling  proposed  road  to  be  built  by 
Chicago,  Milwaukee  &  St.  Paul  Ry.  Co. 

Cotter,  Ark.— Missouri  Pacific  Ry.  (E. 
A.  Hadley,  Ch.  Engr.,  St.  Louis,  Mo.),  Is 
reported  taking  steps  to  construct  the 
Cotter-Rush  Mineral  Belt  Ry.,  which  is 
to  cost  about  $10,000  per  mile,  and  is  to 
be  built  between  Cotter  and  Rush,  a  dis- 
tance of  about  20  miles. 

Fort  Worth,  Tex. — The  reballastlng  of 
the  Cotton  Beit  track  from  Wylie  to  Fort 
Worth,  estimated  by  the  engineers  to  cost 
approximately  $324,000.  Roadbed  will  be 
ballasted  18  In.  with  burnt  clay  at  an 
estimated  cost  of  $4,500  per  mile. 

BIOS     DESIRED. 

Buffalo,  N.  Y.— Until  March  18,  by 
Grade  Crossing  Commission,  Room  436 
EUlcott  Square  (Wm.  H.  Fltzpatrlck, 
Chairman),  for  masonry,  paving  and  other 
necessary  work  necessary  for  construct- 
ing subways,  approaches  and  sewer 
through  Delaware,  Lackawanna  &  West- 
ern R.R.  from  Doat  Street  through  Moel- 
ler  Street.,  Warring  Avenue,  Gissel 
Street,  Into  Bailey  Avenue,  advertised  In 
Engineering  Record. 

PRICES     AND     LETTINGS. 
i(Indicatea  award  of  contract. 

♦Ebensburg,     Pa. — Contract     for     con- 
structing 12   miles   of   railroad   for  Cam-, 
brla    &    Indiana    R.R.     Co.     in    Cambria 
County,    awarded    to   A.    L.    Anderson    & 
Bros. 

♦Chester,  Va.  —  Contract  awarded 
Vaughan  (jonstruction  Company,  Roan- 
oke, for  constructing  the  Chester  & 
Hopewell  R.  R.  from  Chester  to  Hope- 
well, a  distance  of  8  miles. 


RAILROADS 


PROPOSED     WORK. 

Yonkera,  N.  Y. — Committee  appointed 
by  Council  to  Investigate  grade  crossings 
on  Putnam  Division  of  New  York  Central 
R.  R.  submitted  a  report  to  Council  rec- 
ommending that  the  city  engineer  be  di- 
rected to  prepare  plans  and  speciflcatioos 
for  the  elimination  either  by  overhead  or 
underground  construction  of  the  grade 
crossings  at  Dunwoodle  and  Nepperhan. 

Bernardsvllle,  N.  J. — Plans  and  speci- 
fications being  prepared  for  regradlng 
roadbed  of  Pennsylvania  and  New  Jer- 
sey R.R.,  cost  about  $60,000.  Frank  B. 
Allen.  Bernardsvllle,  member  Board  Di- 
rectors. 


Mays  Landing,  N.  J.— Agreement  h^s 
been  reached  between  the  Freeholders  and 
the  West  Jersey  &  Seashore  R.  R.  on  tiie 
cost  of  changing  county  road  from  south 
to  north  side  of  tracks  to  eliminate  three 
grade  crossings.     Cost,  $25,000. 

Orange,  N.  J. — Reported  agreement  has 
been  reached  between  city  and  Lacka- 
wanna R.  R.,  whereby  21  grade  crossings 
in   the  city  will  be  eliminated. 

Trenton,  N.  J.— Pennsylvania  R.  R. 
Company  (Alex.  Shand.  Chief  Engineer, 
Broad  Street  Station.  Philadelphia)  will 
eliminate  grade  crossings  at  Clinton  Ave- 
nue, also  at  Whiteheads  Road  to  Include 
concrete  and  steel  work,  and  cost  $60,000 
to  $70,000. 

Lansdale,  Pa. — Philadelphia  &  Reading 
RR.  Co.  (S.  T.  Wagner,  Ch.  Engr.,  Phila- 
delphia)   considering  constructing  a   sub- 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK. 

Belchertown,  Mass. — State  Board  of  In- 
sanity, Boston,  has  decided  to  erect  West- 
ern Massachusetts  School  for  the  Feeble- 
Minded  at  Belchertown;  appropriation 
$.50,000. 

Providence,  R.  I. — The  high  school  is  to 
be  3-story  fireproof,  and  cost  about  $400,- 
000,  but  nothing  will  probably  be  done  to- 
ward erecting  same  for  the  next  6  months 
or  a  year.  J.  O.  Wlnslow,  Superintendent 
Schools;  Hoppin  &  Field,  Archts,,  32 
Westminster  St. 

New  Haven,  Conn. — Board  of  Educa- 
tion working  tentative  plans  for  a  $200,- 

000  commercial  high  school. 

Walllngford,  Conn. — John  Simpson,  1224 
Essex  Building,  Newark,  N.  J.,  is  prepar- 
ing specifications  for  the  proposed  high 
school  to  be  two  story  and  basement  with 
sub-"basement,  steel,  concrete,  brick  and 
stone,  and  cost  $114,000.  Alfred  B.  Mor- 
ritt.   Secy.   BIdg.   Com. 

Baldwinsvllle,  N.  Y.— Competitive  plans 
desired  until  March  20  by  Board  of  Edu- 
cation (R.  B.  Orvis,  Secy.)  for  a  10  room 

1  story    grade   school   advertised    In   En- 
gineering Record. 

BInghamton,  N.  Y. — Board  of  Super- 
visors passed  resolution  favoring  purchase 
of  new  site  for  County  Tuberculosis  Hos- 
pital. 


Purchase,  N.  Y. — Preliminary  plans  be- 
ing prepared  by  Donn  Barber,  101  Paxk 
Ave.,  New  York,  for  a  Community  Center 
House,  a  gift  to  the  town  from  William 
A.  Reid,  to  be  erected  on  Purchase  St. 
and  Harrison  Ave. ;  probable  cost,  $100,000. 

Camden,  N.  J.— Contract  soon  to  be  let 
for  erecting  the  stone  library  according 
to  plans  by  Karcher  &  Smith,  1420  Chest- 
nut Street,  Philadelphia,  Pa. 

Montclair,  N.  J.— A  $160,000  addition  to 
St.  Vincent  8  Baby  Hospital  reported  con- 
templated. 

Morrlstown,  N.  J. — Revised  bids  being 
received  for  high  school. 

Contract  will  be  let  this  summer  by  All 
Souls  Hospital  Trustees  for  erecting  a  new 
building  costing  $150,000.  Francis  Haasel- 
man,  30  East  Forty-second  Street,  New 
York,  N.  Y.,  Archt. 

Newark,  N.  J, — School  bonds  amountlns 
to   $l,O19,()O0  sold.     Address   the  Mayor. 

Red  Bank,  N.  J.— Election  to  be  held 
March  21  to  vote  $145,000  bonds  to  erect 
an  eight-room  addition  to  Shrewsbury 
Avenue  School  and  a  sixteen-room  annex 
to  High  School.  Address  Board  of  £>lu- 
catlon. 

Summit,  N.  J. — Reported  Board  of  Edu- 
cation has  decided  to  ask  Board  of  School 
Estimate  for  $236,500;  of  this  sum  $210,000 
will  be  spent  for  erecting  and  equipping 
proposed  high  school  on  Maple  Street  and 
$24,000  to  erect  and  furnish  four-room 
addition  to  East  Summit  SchooL 

Altoona,  Pa. — Mayor  Charles  E.  Rhodes 
in  his  annual  message  recommends  erect- 
ing a  new  city  hall  at  cost  of  $100,000. 

Ebensburg,  Pa. — No  bids  opened  Feb.  26 

by  County  Commissioners  for  erecting  ad- 
ditions to   Courthouse. 

Klttanning,  Pa. — Agreement  reached 
between  the  city  and  the  State  Armory 
Commissioners,  Harrisburg,  whereby  a 
$45,000  armory  Is  to  be  erected  here. 

Kutztown,  Pa. — Election  to  be  held  to 
vote  $40,000  bonds  for  schooL 

Lancaster,  Pa. — School  bonds  for  $250,- 
000  will  be  sold  March  28  by  city. 

Lewlstown,  Pa.  —  Reported  erecting 
$100,000  high  school  is  under  consideration. 
Address  Board  of  Education. 

Myerstown,  Pa. — PFans  to  be  prepared 
for  a  building  to  be  erected  at  Albridge 
College  for  which  there  Is  $48,364  avail- 
able. Rev.  A.  M.  Sempsel,  Reading. 
Field  Secretary,  United  Evangelical 
Church,  may  be  able  to  give  additional 
information. 

New  Brighton,  Pa. — Board  of  Education 
engaged  W.  G.  Eckles  of  New  Castle,  to 
prepare  plans  for  proposed  $100,000  high 
school. 

Philadelphia,  Pa. — Tentative  plans  be- 
ing prepared  by  Duhrlng,  Okie  &  Zlegler. 
Bailey  Bldg.,  for  a  7-story  hospital  which 
Howard  Hospital  Trustees  contemplate 
erecting. 

Pittsburgh,  Pa. — Trustees  of  Mercy  Hos- 
pital considering  erecting  a  wing  at  Main 
Building  costing   $50,000. 

Taylor  Aiiderdice,  (Chairman  of  the  Com- 
mittee on  Architects,  has  submitted  re- 
port to  Board  of  Public  Education  recom- 
mending selection  of  following  architects: 
Edward  Stotz,  Monon  Bank  Bldg.,  for  ad- 
dition to  Fifth  Ave.  High  School;  Kiehn^l 
&  Elliott,  Keenan  Bldg.,  for  Greenfield 
School  to  be  erected  at  Greenfield  A,ve. 
and  Alger  St.;  Robert  M.  Trimble,  Fer- 
guson Bldg.,  for  Perry  School,  to  be  erect- 
ed at  Perrysville  Ave.  and  Semicir  St.; 
Edward  B.  Lee,  346  Fourth  Ave.,  for  ad- 
dition to  Peabody  School,  and  Press  C. 
Dowler,  Arrott  Building,  for  addition  to 
Beechwood  School. 

Pottsvllle,  Pa.— C.  T.  Mould,  PottsvUle, 
is  architect  for  the  almshouse.  Address 
County  Comptroller. 

Swistvale,  Pa. — Erection  of  two-story, 
fireproof  school,  costing  $180,000,  under 
consideration.     Address  School  Board. 

Turtle  Creek,   Pa. — Board  of  Education 

will  select  plans  about  April  1  for  pro- 
posed 24-room  school  to  be  erected  at 
Penn  and  Sycamore  Streets;  probable 
cost,  $255,000. 

Wilcox,  Pa. — Hersh  &  Hersh  of  Altoona 
are  architects  for  proposed  school  to  re- 
place building  recently  destroyed  by  fire. 
Address  Board  of  Education. 

Wilkes- Barre,  Pa. — State  School  Build- 
ing Commissioners  at  Harrisburg,  ap- 
proved plans  prepared  by  Robert  Ireland, 
School  Architect,  for  proposed  two-story, 
eighteen-room   school;   cost  about  $76,000. 

Wymore,  Pa. — Election  will  probably  be 
held  to  vote  $45,000  bonds  for  erecting  high 
school. 

Farnhurst,  Del. — Contract  about  to  be 
let  for  alterations  and  addition  to  State 
Hospital  at  Farnhurst;  cost  $65,000.  Leon 
Wilde    Crawford,    Architect,    Wilmington. 

Roanoke,  Va. — Mayor  signed  ordinance 
authorizing  election  March  28  to  vote 
$300,000  school  Improvement  bonds.  Ad- 
dress City   Clerk. 

Morgantown,  W.  Va. — Plans  being  pre- 
pared by  Paul  A.  Davis,  3d,  1713  Sansom 
Street,  Philadelphia.  Pa,,  for  two-story, 
brick  and  stone  college  building  to  be 
erected  at  West  Virginia  University;  cost 
$200,000. 
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Hickory,  N.  C. — Citizens  voted  J25.000 
bonds  for  erecting  third  public  school. 
Address  City  Bd.   Education. 

Raleigh,  N.  C. — Raleigh  Township  school 
bonds  amounting  to  $100,000  sold.  Address 
Mayor,  Raleigh. 


Leetburg, 
Roads." 


Ga.  —  See      "Paving      and 


Newman,  Ga. — Citizens  March  2  voted 
{55,000  bonds  for  erecting  school  buildings. 
Address  City  Cierk. 

Mobile,  Ala. — School  bonds  for  J150,000 
will  be  sold  March  27  by  George  B.  Stone, 
County  Treas.,  Mobile. 

Nashville,  Tenn.— Contract  will  be  let 
about  May  by  Board  of  Education  for 
erecting  addition  to  high  school  to  cost 
J200,000. 

Barboursvllle,  Ky.  —  Reported  erection 
of  gymnasium  and  science  hall  at  Union 
College  contemplated. 

Jackaon,  Ky. — Erection  of  jail,  costing 
$40,000,  under  consideration.  Address 
County  Clerk. 

Akron,  O. — Plans  reported  being  pre- 
pared for  new  city  hall  to  cost  $300,000. 
Address  City  Clerk. 

Atwater,  Ohio. — School  bonds  for  $24,- 
000  will  be  sold  March  25,  by  H.  H.  Woolf, 
Clk.  Board  Education. 

Bristolvllle,  Ohio. — MUler  &  Son,  Toungs- 
town.  are  architects  for  the  fireproof 
school. 

Chillicothe,  Ohio. — Six  County  District 
Hospital  Trustees  approved  the  tentative 
plans  prepared  by  Frank  L.  Packard, 
Columbus  for  the  hospital,  to  cost  $35,- 
000.     R.  D.  Alexander,  Secy.  Board. 

CIrclevllle,  Ohio. — Board  of  Education 
engaged  Frank  L.  Packard.  Columbus,  to 
prepare  plans  for  proposed  high  and 
grade  school  to  replace  Everetts  Build- 
ing. 

Columbua,  O. — Plans  being  prepared  by 
J.  N.  Bradford,  Brown  Hall,  Ohio  State 
University,  for  a  three-story  Art  Building 
of  two  wings  contemplated  on  Fifteenth 
Avenue;  cost  about  $200,000. 

Dayton,    Ohio. — See    "Bridges." 

Martins  Ferry,  Ohio. — Site  at  Third  and 
Hanover  Streets  selected  for  new  city 
hall:  probable  cost  $46,000.  Address  City 
Clerk. 

Oakwood,  Ohio. — Plans  prepared  by 
Dexter  &  McCluer,  Canby  Building,  Day- 
ton, for  five-room  and  auditorium  school 
addition;  app.''opriation  $40,000.  Address 
Board   of   Education. 

Summerfield,  Ohio. — Steps  being  taken 
to  erect  second  grade  high  school  here. 
Address  School  Board. 

Columbus,  Ind. — Specifications  prepared 
by  D.  A.  Bohlen  &  Son,  Majestic  Building, 
Indianapolis,  for  proposed  $100,000  Bar- 
tholomew County  Public  Hospital. 

Huntington,  Ind. — Plans  being  consid- 
ered by  the  School  Board  for  a  high 
school. 

South  Bend,  Ind. — Freyermuth  &  Maurer, 
Warner  Building,  engaged  to  prepare 
plans  for  school  to  be  erected  on  Sample 
Street;  cost  approximately  $100,000. 

South  Bend,  Ind. — Plans  prepared  by 
Freyermuth  &  Maurer,  Warner  Building, 
for  the  proposed  l-story  17-room  school 
have  been  accepted  by  the  School  Board; 
cost.  $100,000. 

East  Lansing,  Mich.  —  Engineering 
building  of  Michigan  Agricultural  Col- 
lege seriously  damaged  by  flre. 

Highland  Park,  Mich. — Erection  of  a 
general  hospital  and  a  hospital  for  con- 
tagious diseases  being  considered.  Ad- 
dress Village  Clerk. 

South  Haven,  Mich. — Election  to  vote 
$50,000  bonds  for  erecting  a  city  hall  and 
armory  contemplated.    Address  City  Clerk. 

Chicago,  III. — Contract  to  be  let  in  about 
thirty  days  for  erecting  a  police  station. 
C.  W.  Kallal,  City  Architect. 

Uongvlew,  III. — Contract  will  be  let 
about  March  or  April  for  erecting  the 
2-Btory  semi-fireproof  high  school  to  cost 
including  equipment  about  $22,000.  Ralph 
J.   Hales,   Secy.  Board  of  EMucatlon. 

Potomac,  III. — Tdwnship  High  School  Is 
to  be  erected  costing  $40,000.  Address 
Township  Clerk,  Potomac. 

Urbana,  III. — Trustees  considering  erect- 
ing field  laboratory  for  Department  of 
Horticulture  at  the  University  of  Illinois. 
J.  M.  White,  .Supervising  Architect. 

Waukegan,  111. — Citizens  voted  $90,000 
bonds  for  erecting  new  schools.  Address 
Board  of   Education. 

Stoughton,  Wis. — Citizens  voted  $35,000 
bonds  for  purchase  of  site  and  erecting 
eight-room  grade  school.  Address  School 
Board. 

Superior,  Wis. — Plans  being  prepared  by 
Radcliffe  &  Crumpton,  Superior,  for  grade 
school.     I,.  A.  Nichols,  Secy.  School  Bd. 

Milwaukee,   Wis.— See   "Bridges." 

Dow  City,  Iowa. — E.  S.  Barber,  Denison, 
Is  architect  for  proposed  school. 


Fort  Dodge,  Iowa. — Plans  of  E.  O.  Da- 
mon, Jr..  of  Fort  Dodge,  accepted  for  the 
county  home.  J.  L.  Hanrahan,  County 
Auditor. 

Waukon,  Iowa. — School  bonds  amount- 
ing to  $65,000  sold.  Address  School 
Board. 

Charles  A.  Dieman,  Granby  Block, 
Cedar  Rapids,  Mich.,  is  architect  for 
proposed  $50,000  high  school. 

Webb,  Iowa. — Contract  soon  to  be  let 
for  erecting  3-story  fireproof  brick  school 
costing,  including  equipment,  $45,000.  J. 
P.  Grieves,  Secy.  Board  Education. 

Deer  Wood,  Minn. — Aitkin  Crow  Wing 
County  Tuberculosis  Sanatorium  Bo^rd 
decided  to  erect  $30,000  sanatorium  near 
Deer  Wood.  Auditor  of  Aitkin  County, 
Aitkin,  may  be  able  to  give  further  infor- 
mation. 

David  City,  Neb. — Plans  being  prepared 
by  R.  A.  Bradley  &  Co.,  Hastings,  for  the 
high  school.  H.  O.  Schaaf,  Clerk  School 
Board. 

Havelock,  Neb.— Citizens  voted  $35,000 
bonds  for  erecting  high  school. 

Oakland,  Neb. — Election  to  be  held 
March  H  to  vote  $48,000  bonds  for  rebuild- 
ing high  school  destroyed  by  flre.  Address 
School  Board. 

Omaha,  Neb. — Board  of  Education  sold 
$500,000  school  bonds. 

Butte,  Mont. — Board  of  School  Trustees 
considering  election  to  vote  $65,000  bonds 
to  rebuild  Madison  School,  recently  de- 
stroyed by  fire. 

Independence,  Mo. — Citizens  voted  $75,- 
000  bonds  to  erect  high  school.  Address 
Board  of  Education. 

Ennls,  Tex. — City  Commissioners  will 
hold  an  election  April  4  to  vote  $30,000 
bonds   for   erecting   a   school. 

Denton,  Tex. — Plans  being  prepared  by 
E.  E.  McAnally,  Dallas,  for  a  $125,000  dor- 
mitory to  be  erected  at  the  College  of  In- 
dustrial Arts. 

San  Antonio,  Tex. — Captain  B.  Jordan, 
officer  in  charge  of  the  Arsenal,  is  pre- 
paring plans  for  a  storehouse  for  which 
Congress  has  appropriated  $90,000. 

Waurlka,  Okla. — Election  will  probably 
be  held  in  August  to  vote  $100,000  bonds 
to   erect   and   furnish   court   house. 

Seattle,  Wash.- Edgar  Blair,  1426  .Jack- 
son Street,  retained  to  prepare  plans  and 
specifications  for  a  nine-room  addition  to 
Madrona  School:  cost  about  $60,000.  Reu- 
ben  W.  Jones,  Secretary  School  Board. 

Spokane,  Wash. — Archibald  G.  Higg, 
521  Peyton  Building,  is  architect  for  ad- 
ministration building  to  be  erected  at 
Wentworth  College,  to  be  2-story  and 
basement  brick  and  concrete  and  cost 
$300,000. 

Portland,  Ore. — Erection  of  a  $100,000 
building  at  the  University  of  Oregon 
School  of  Medicine  contemplated.  Dr. 
K.  A.  J.  Maclcenzie,  Dean. 

Merced,  Cal. — Election  will  probably  be 
held  to  vote  $150,000  bonds  for  purchasing 
site,  erecting  and  equipping  school.  Ad- 
dress A.  W.  Meany,  Principal  of  school. 
Union    High    School    District. 

•  Salt  Lake  City,  Utah. — School  bonds  for 
$200,000  will  be  sold  March  14  by  Board  of 
Education  (L.  P.  Judd,  Clk.). 

BIDS     DESIRED, 

Arkadelphla.  Ark.— Until  April  19,  by 
James  A.  Wetmore.  Acting  Supervising 
Architect.  Washington,  D.  C.  for  con- 
structing U.  S.  Post  Office,  advertised  in 
Engineering  Record. 

Pittsburgh,  Pa. — Until  March  13  at  office 
of  Adjutant  General  of  Pennsylvania  by 
State  Armory  Board  (BenJ.  W.  Demming, 
Secy.),  Harrisburg,  for  erecting  artillery 
armory  on  Emerson  Street. 

Schuylkill  Haven,  Pa.— Until  March  13 
by  School  Board  {1.  W.  Tyson,  Hecy.)  for 
erecting  high  school.  Frank  X.  Reilly,  112 
S.  Center  Street,  Pottsville,  Pa.,  Archt. 

West  Chester,  Pa. — Reported  desired 
until  March  13,  by  Pennsylvania  State 
Armory  Board  (Benjamin  W.  Deming, 
Secy.),  Harrisburg,  for  erecting  two-story 
and  basement  brick  stone  reinforced  con- 
crete and  steel,  64  x  3S-ft.,  and  59  x  80-ft. 
armory  for  West  Chester.  Philip  H.  John- 
son, Archt.,  Land  Title  Building,  Phila- 
delphia. 

BInghamton,  N.  Y.— Until  Mar.  15  by 
State  Hospital  Commission  (E.  S.  El- 
wood,  Secy.),  Albany,  for  heating  work 
and  addition  to  boiler  plant  and  equip- 
ment at  BInghamton  State  Hospital  ad- 
vertised   In    Engineering    Record. 

Dobion,  N.  C. — Until  March  28  by  Board 
County  Commissioners  (J.  B.  Sparger, 
Chmn.)  for  erecting  court  house  and  jail, 
advertised  in  Engineering  Record.  Harry 
Barton.   Archt.,   Greensboro. 

Durham,  N.  C— Until  March  21,  by  Bd, 
of  Education,  for  erecting  two  schools, 
fireproof.  C.  Howard  Lloyd,  Architect, 
Harrisburg,   Pa. 

Columbia,  S.  C— Until  March  28,  by 
State  Board  Health,  at  office  of  Wilson  & 
Sompayrac,  Archts..  1404-6  Palmetto 
BIdg.,  for  erecting  Ward  2  for  women 
of  the  State  Sanltorium,  State  Park,  S.  C. 


Hamilton,  Ala.— Until  March  25,  by  Sec- 
retary Board  Trustees  Sixth  District  Ag- 
ricultural School,  for  erecting  the  three- 
storv  brick  and  concrete  building  to  cost 
$25,000.  Fredk.  Ausfeld,  Archt.,  Mont- 
gomery. 

New  Orleans,  La.— Until  April  26,  by 
Sewerage  and  Water  Board,  Room  508 
City  Hall  Annex  (F.  S.  Shields,  Secre- 
tary), for  erecting  office  building.  Tole- 
dano,  Wogan  &  Bernard,  Architects, 
Perrin    Building. 

Dayton,  Ohio. — Until  April  4,  by  Board 
of  Education  (C.  J.  Schmidt,  Clk.)  for 
erecting  the  Edwin  Joel  Brown  School  on 
Fairview  Ave.  Messrs.  Albert  Pretzinger 
&  Edw.  P.  Musse.lman,  Archts.,  1155-1162 
Reibold  Bldg.,  Dayton. 

North  Olmstead,  O. — Until  March  24,  by 
A.  C.  Reed,  Clk.  Board  Education,  for 
enlarging  and  repairing  the  Coe  Ridge 
School  and  the  Butternut  School.  Cost. 
$35,000. 

Huntington,  Ind.— Until  March  17,  by 
School  Trustees  (C.  C.  Griffith,  Secy.) 
for  erecting  a  high  school.  Elmer  E.  Dun- 
lap,  Archt.,  909  State  Life  Building,  In- 
dianapolis. 

Warsaw,  Ind. — Until  March  23  by  School 
Board  (F.  Bash,  Secy.),  for  erecting  a 
brick  school  costing  $50,000. 

Iron  River,  Mich. — Until  March  14,  ac- 
cording to  later  official  reports,  by  D.  B. 
Henley,  Secy.  Board  Education,  for  erect- 
ing a  ten-room  grade  school. 

Pelican  Rapids,  Mich. — Until  March  20, 
by  Board  Education  Indepentient  School 
Dist.  No.  10.  for  erecting  high  school. 
Separate  bids  for  plumbing,  heating  and 
venilating  work.  E.  F.  Broomhall,  Archt., 
710    Alworth    Bldg.,    Duluth,    Minn. 

Rudd,  Iowa. — Reported  desired  until 
March  17,  by  School  Bd.,  for  three-story 
brick  60  x  80  ft.  school;  proliable  cost 
$20,000.     J.  G.   Ralston,  Archt.,  Waterloo. 

Sloan,  Iowa. — Until  March  28,  by  Board 
of  Education  (M.  B.  Hills,  Pres.),  for  2- 
story  and  basement  brick  and  stone,  90  x 
126  ft.  school.  Probable  cost  $40,000. 
Beuttler  &  Arnold,  Archts.,  609  Security 
Building,  Sioux  City. 

Falls  City,  Neb, — Until  April  7  by  James 
A.  Wetmore,  Acting  Supervising  Archt., 
Washington,  D.  C,  for  constructing  com- 
plete (including  mechanical  equipment  and 
approaches)  U.  S.  Post  Office  at  Falls 
City. 

Seattle,'  Wash. — Reported  desired  until 
March  15,  by  Reuben  W.  Jones,  Clk. 
School  Board,  for  erecting  addition  to 
Lowell  Grammar  School.  Probable  cost, 
$75,000.     Edgar  Blair,  School  Archt. 

Until  March  31,  by  Board  Regents,  Uni- 
versity of  Washington,  Henry  Bldg.,  for 
erecting  concrete  and  steel  3-story  Politi- 
cal Science  and  Commerce  building  on  the 
University  Campus.  Probable  cost,  $105,- 
000.  Bebb  &  Gould,  Archts.,  Denny  Bldg., 
Seattle. 

Los  Angeles,  Cal, — (Readvertisement.) 
Until  March  16,  by  Board  of  Education 
fWm.  A.  Sheldon,  Secy.),  for  erecting  the 
high  school,  not  including  heating  and 
ventilating.     John  C.   Austin,  Archt. 

Prescott,  Ariz.— Until  April  12,  by  Board 
of  Supervisors  (Ray  T.  Belcher,  Clk.), 
for  erecting  fireproof  court  house,  separate 
bids  to  be  received  on  plumbing,  heating, 
electric  wiring  metal  windows,  metal  doors 
and  trim.    $200,000  available. 

Vancouver,  B.  C. — Reported  desired  un- 
til March  23,  by  Board  Public  Works,  Ot- 
tawa. Ont.,  for  erecting  freight  shed  on  the 
Government  Wharf. 


PRICES     AND      LETTINGS. 
iflndlcates  award  of  contract. 

♦  Hanover,  N.  H. — Contract  for  erecting 
general  storehouse  at  Dartmouth  College 
awarded  H.  P.  Cummings  Construction 
Co.,  Ware,  Mass.,  at  about  $35,000. 

♦Swampscott,  Mass.  —  Lowest,  bid 
opened  March  4,  by  Board  of  Selectmen 
for  erecting  the  library  was  submitted 
by  C.  S.  Cunningham  &  Sons  Constr. 
Company,  101  Tremont  Street,  Boston,  at 
$18,200. 

•Southampton,  L.  1.,  N.  Y. — Contract 
awarded  Donnelly  &  Corrigan,  Windmill 
Lane,  Southampton,  for  erecting  addition 
to     Southampton     Hospital;     cost     about 

$77,000. 

•Rochester,  N.  Y.— Contracts  for  erect- 
ing School  No.  37  awarded  by  Board  of 
Education  (J.  S.  Mullan,  Secy.;  bids 
opened  Feb.  21),  as  follows:  Carpentrv, 
William  F.  Maas,  124  Railroad  Avenue, 
$27,205;  masonry,  Curran  &  Swartout,  28 
S.  Union  St.,  $35,000;  plumbing.  Wright  & 
Alexander  Company,  283  State  St.,  $4,400. 

All  bids  opened  s:inie  tiim^  and  place  as 
above  for  heating  and  ventilating  in 
above  school;  also  flooring,  have  been  re- 
jected and  new  bids  to  be  asked  on  new 
specifications. 

•Syracuse,  N.  Y. — Contract  awarded 
Smith  &  CalTery  Co.,  1421  North  Sallna 
Street,  for  reinforced  steel  work  for  John 
Slocum  College  of  Agriculture,  to  be 
erected  on  Campus  of  Syracuse  Uni- 
versity. 

•Lebanon,  Pa. — Contracts  for  erecting 
flreproof  school  awarded  as  follows:  Gen- 
eral contract  to  Beard  Construction  Co  , 
Colonial   Trust    Building,    Reading;    heat- 


ing, B.  G.  Carpenter  Co.,  Reading;  plumb- 
ing, Shellenberger  &  Co.,  Wilkes-Barre. 
J.  H.  Seltzer,  Secretary  Board  of  Edu- 
cation. 

•Philadelphia,  Pa. — Contract  for  erect- 
ing 3-story  and  basement  brick,  stone  and 
reinforced  concrete  school  at  Allegheny 
Avenue  and  B  Street,  awarded  Melody 
&  Keating,  1218  Chestnut  Street*  cost 
about    $228,000. 

•  Pittsburgh,  Pa. — Contracts  reported 
awarded  as  follows,  for  erecting  two-story 
brick  and  stone  dining  hall  at  (^ity  Hos- 
pital, Marshalsea:  General  construction, 
Wilson  Construction  Comyany,  Pitts- 
burgh; heating,  Burns-Fleming  &  Com- 
pany, 815  Forbes  Street;  electric  work, 
.Morganstern  Electric  Company,  325  Sec- 
ond .\venue. 

•Washington,  D.  C. — Contract  awarded 
recently  by  Commissioners  D.  C.  for  erect- 
ing addition  to  Powell  School  No.  157  to 
Burgess  &  Parsons,  McLachlen  Building, 
Washington,  at  $59,990  (bids  opened  Dec. 
30). 

•De  Funlak  Springs,  Fla. — Contract 
for  erecting  high  school  (bids  opened 
Feb.  24)  awarde  ■"  John  Novene  &  Co., 
Chicago,  111.,  at  M3,850.  D.  N.  Trotman, 
County    Superintendent. 

•Akron,  Ohio. — Contract  for  erecting 
armory  auditorium  awarded  Clemmer  & 
Johnson  Co.,  Hicksville,  at  $142,194.  Karl 
I.    Best,   Archt.,  Columbus. 

•Olmstead  Falls,  Ohio. — Contract  for 
erecting  school  on  Dutch  Road  (bids 
opened  Feb.  28).  awarded  Drummond  & 
Miller,  Cleveland,  at  $47,000;  plumbing, 
Brainerd  Plumliing  Company,  Cleveland, 
at  S3. 500.  and  heating,  Bryce  Heating  & 
Ventilating  Com-^any,  Toledo,  at  $8,884. 
F.  N.  Gallagher,  Clerk  Board  of  Education. 

•Wilmington,  O. — Contract  for  general 
construction  of  Clinton  County  Court- 
house awarded  Western  Building  Com- 
pany, Iroquois  Bui  ding,  Buffalo,  N.  Y.. 
and  Caldwell  &  Iseminger,  of  Middletown. 
for  mill  and  carpenter  work;  cost  about 
$200,000.  Weber,  W^erner  &  Adkins, 
Archts.,  Merchants'  Library  Building,  Cin- 
cinnati. 

Brazil,  Ind. — Lowest  bid  opened  Feb.  21 
by  School  Board  for  erecting  Senior  High 
School  submitted  by  James  I.  Barnes,  of 
Logansport,   at   $54,990. 

•Grand  Rapids,  Mich. — Contracts  for 
erecting  Calvin  College  awarded  as  fol- 
lows; General  construction.  Dyke  & 
Yonkman  of  Holland;  heating,  Knee  Heat- 
ing Company,  ^Grand  Rapids;  plumbing. 
Dennison.  Dyliman  Company,  Grand  Rap- 
ids; lighting,  Roseberry-Henry  Electric 
Company,  41  Pearl  Street,  N.  W.;  cost 
about  $130,000. 

•Sycamore,  III. — Following  are  four  low- 
est bids  opened  by  Board  of  Education 
(George  A.  James,  Clk.),  for  erecting  a 
school:  General  contract — Singer  &  Nel- 
son, Sycamore,  $58,782  (awarded  contract) ; 
August  Olson,  Sycamore.  $59,015;  .Skeglund 
&  Wedburg,  De  Kalb,  $59,984;  John  Mo- 
roft  &  Son,  $60,450.  Contract  for  heating, 
plumbing,  etc.,  awarded  Arthur  W.  Mur- 
ray Company,  Hoopeston,  at  about  $12,265. 

•  Belmond,  Iowa. — Contract  for  erect- 
ing high  and  grade  school  (bids  opened 
Feb.  23)  awarded  as  follows:  General 
contract  to  Standard  Construction  Co., 
Minneapolis,  Minn.,  $57,326;  heating  and 
ventilating,  J.  P.  Adamson  &  Co.,  St. 
Paul,  Minn.,  and  plumbing,  Richter 
Plumbing  Co.,  St.  Paul,  Minn.,  at  $3,212. 

•Oakdale,  Iowa. — Contract  awarded  by 
State  Board  of  Control,  Des  Moines 
(bids  opened  Feb.  25),  to  Theodore  Stary 
&  Co.  of  Cedar  Rapids,  at  $58,600  for 
erecting  addition  to  State  Tuberculosis 
Hospital  at  Oakdale. 

•Duluth,  Minn. — Contract  awarded  to 
Lounsbury  &  McLeod,  Duluth,  to  erect 
Morgan   Park   School  at   $116,000. 

•New  Richland,  Minn. — Contracts  for 
erecting  high  school  (bids  opened  Feb.  7) 
awarded  as  follows:  General  contract  to 
David  Comb  &  Sons,  Lumber  Exchange 
Building,  Minneapolis,  at  $22,975;  heat- 
ing, J.  M.  Madden,  Minneapolis.  $7,305, 
and  plumbing,  Worthington  &  Company, 
Minneapolis,  at  $1,327.  M.  T.  Tosseland, 
Superintendent  of  Schools. 

Two  Harbors,  Minn.  —  Lowest  bid 
opened  recently  for  erecting  the  high 
school  addition  submitted  by  J.  L.  Klip- 
pen,    Duluth,   at   $46,936. 

•Paris,  Tex. — Contract  awarded  Feb. 
24  by  City  Council  for  erecting  Third 
Ward  School  to  T.  T.  Reddick  of  Fort 
Smith,  Ark.,  at  about  $36,000. 

•  Ellensburg,  Wash. — Contract  for  erect- 
ing U.  S.  Post  Office  awarded  Thomas  E. 
Young  &  Company,  Empire  Building,  Se- 
attle, at  $53,915. 

Brea,  Cal. — Four  lowest  bids  opened  re- 
cently by  Board  of  Education  for  erecting 
two-story  ten-room  and  auditorium  hol- 
low tile  and  brick  grammar  school  were  as 
follows:  Harvey  Garber.  Huntington 
Beach.  $44,888:  George  A.  Daniels.  Pasa- 
dena. $46,180;  Barkelew  &  Gould,  1017  East 
Twenty-first  Street,  $47,472.  and  Cresmer 
Mfg.  Company,  Riverside,  $48,279.  Thomas 
Haverty  Company.  517  S.  Los  .\ngeles 
Street,  Tyos  Angeles,  submitted  lowest  bid 
for  plumbing,  at  $4,375.  and  Hoagland 
Lakln  Electric  &  Engineering  Company, 
Lor  Angeles,  the  lowest  for  heating,  at 
$3,190.  Jeffery  &  Schaefer.  Archts.,  Van 
Nuys  Building,  Los  Angeles. 
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^Seattle,  Wash. — Contract  awarded  H. 
D.  Stewart,  American  Bank  Building,  for 
erecting  1-story  compressor  building  for 
East  Waterway  Terminal  Project  at 
}21.66g. 

^San  Pedro,  Cal. — Contract  for  erecting 
three-story  concrete  hospital  for  Sisters  of 
Mercy  awarded  P.  H.  Berg,  412  Severance 
Building,  Los  Angeles.  Charles  F.  Durr. 
State  Bank  Building,  Archt. 


PRIVATE  BUILDINGS 


PROPOSED     WORK. 

Montpeller,  Vt. — McDowell  &  Hender- 
son, Burlington,  have  prepared  plans  for 
a  theater  for  the  Leland  Estate;  coat, 
127,000. 

Haverhill,  Mass. — Massachusetts  North- 
eastern Street  Railway  Co.  (R.  D.  Hood, 
Engineer  Maintenance  of  Way,  Haver- 
hill) will  rebuild  car  house  destroyed  by 
fJre. 

Lawrence,  Mass. — Edward  T.  J.  Graham, 
20  Beacon  Street,  Boston,  is  architect  for 
1100,000  parochial  school  to  be  erected  on 
Summer  and  Jackson  Streets  for  Holy 
Rosary  Parish.  Rev.  Mariano  Milenese, 
Pastor. 

Worcester,  Mast. — All  Saints  Church 
Corporation  will  erect  a  J5O,000  parish 
house  on  Irving  Street.  C.  G.  Washburn, 
Chmn.   Committee  in  Charge. 

The  Worcester  Electric  Light  Co.  is  to 
double  the  Webster  Street  power  station 
and  add  additional  equipment,  at  a  cost 
of  $250,000. 

Hartford,  Conn. — Peter  A.  Frasse  & 
Co.,  Sullivan  and  Canal  Streets,  New 
York,  is  taking  steps,  according  to  re- 
ports to  erect  a  modern  steel  finishing 
warehouse  here. 

Dunkirk,  N.  V. — Order  of  Passionist 
Fathers  having  plans  prepared  for  a 
group  of  preparatory  college  buildings  to 
be  two-story  and  basement  and  erected  at 
Hemlock  Grange  at  an  estimated  cost  of 
)200,000. 

Great  Neck,  L.  I.,  N.  Y. — Preliminary 
sketches  being  prepared  by  Palmer, 
Hornbostel  &  Jones,  63  William  Street, 
New  York,  for  a  residence  group,  con- 
sisting of  dwelling,  garage  and  outbuild- 
ings to  be  erected  for  Thomas  J.  Stew- 
art;   cost  about  $200,000. 

Mount  Vernon,  N.  J. — H.  T.  Lindeberg, 
2  West  47th  Street,  New  York,  is  archi- 
tect for  residence  to  be  erected  by  Seth 
Thomas. 

New  York,  N.  Y. — Plans  being  prepared 
by  John  P.  Boyland,  2526  Webster  Avenue, 
for  five-story  apartment  house  to  be  erect- 
ed on  Grand  Boulevar'1  and  the  Concourse 
for  W.  A.  J.  Building  Corporation. 

Plans  being  prepared  by  Walter  Haefeli, 
215  West  B5th  St.,  for  12-story  bric^, 
terra  cotta  and  limestone  store  and  loft 
building  to  be  erected  at  44-50  East  3Jnd 
St.  forHasco  Building  Company,  245  West 
SBth  St.;  estimated  cost,  $275,000. 

Plans  filed  for  erecting  fol. owing  budd- 
ings: Two  5-story  brick  apartments  on 
Broadway  and  205th  St.  for  Alexander 
Grant  Construction  Company;  total  cost, 
$100,000;  Neville  &  Bagge,  Archts.,  105 
West  40th  St.;  8-story  fireproof  hotel  at 
317  West  45th  St.  for  Vincent  Astor;  cost, 
$160,000,  Tracy  &  Swartwout.  Archts.,  244 
Fifth  Ave.;  12-story  fireproof  store  and 
loft  building  at  101  East  16th  St.  for 
Edgewood  Realty  Company;  cost,  $150,000, 
George  and  Edward  Blum,  Archts..  505 
Fifth  Ave. ;  12-story  store  and  showroom 
building  at  509  Fifth  Ave.  for  Sturges  Es- 
tate; cost,  $200,000.  Herman  Lee  Meader. 
Archt.,  4  West  33rd  St.;  two  5-story  brick 
tenements  at  Anderson  Ave.  and  162nd 
St.  for  Anderson  Building  Corporation; 
total  cost  $100,000,  Goldner  &  Goldberg, 
Archts.,  391  East  149th  St. 

Plans  prepared  by  Guy  Lowell,  225  Fifth 
Avenue,  for  a  residence  which  Morton  F. 
Plant  intends  erecting  at  Fifth  Avenue 
and  Eighty-sixth  Street,  cost  approxi- 
mately $300,000. 

James  S.  Maher.  431  West  Fourteenth 
Street,  is  archftect  for  fireproof  market 
building  which  John  J.  Gillen  proposes 
erecting  at  Tenth  Avenue  and  Fourteenth 
Street. 

Plattsburg,  N.  Y. — Competitive  plans 
being  received  by  C.  C.  Merrlhew,  Chair- 
man Bldg.  Com.,  F.  &  A.  M.,  for  a  4-story 
and  basement  brick  stone  and  steel  Ma- 
sonic Temple,  to  cost  $50,000. 

Troy,  N.  Y. — Contract  about  to  be  let 
for  erecting  school  on  Third  Street  for  St. 
Mary's  Pariah:  cost  about  $100,000.  M.  L. 
and  H.  G.  Emery,  Archts.,  42  North  Pearl 
Street,  Albany. 

Pitman,  N.  J.— Methodist  Church  will 
erect  $65,000  edifice. 

Rahway,  N.  J. — Y.  M.  C.  Association 
(John  A.  Overton,  Secretary)  contem- 
plating erecting  new  building,  to  cost 
about  $50,000. 

Ardmore,  Pa. — Contract  soon  to  be  let 
for  erecting  stone  bank  building  for  the 
Merlon  Title  &  Trust  Company.  Furness 
Evans  &  Company,  Archts.,  Provident 
Bldg.,    Philadelphia. 

Braddock,  Pa. — Sts.  Peter  and  Paul 
Greek  Catholic  Church  intends  erecting 
new  edifice,  costing  $100,000. 


Easton,  Pa. — Joseph  M.  Hitzel,  pro- 
prietor (if  Franklin  Hotel,  Easton,  report- 
ed interested  in  company  which  intends 
erecting  ten-story  combination  hotel  and 
store  building  on  Northampton  and 
Fourth   Streets. 

Harrlsburg,  Pa. — New  edifice  to  be 
erected  for  Messiah  Lutheran  Church; 
cost  $75,000. 

Lancaster,  Pa.— Contract  will  soon  be 
let  for  three-story  brick,  reinforced  con- 
crete and  steel,  80  x  280  ft.  warehouse,  to 
be  erected  here  for  Bayuk  Brothers,  Third 
and  Spruce  Streets,  Philadelphia.  E.  Allen 
Wilson,  Archt.,  1208  Chestnut  Street, 
Philadelphia. 

Lehlghton,  Pa. — Plans  prepared  for  a 
$25,000  lodge  building  for  the  Order  of 
Elks. 

Malvern,  Pa. — Contract  soon  to  be  let 
for  erecting  one  and  two-story  stone 
church  and  rectory  for  St.  Patrick's  R  C. 
Church.  Paul  A.  Monaghan,  Archt., 
Drexel  Bldg.,  Philadelphia. 

Nazareth,  Pa. — Plans  are  being  pre- 
pared by  Boyd  &  Stewart,  Century  Build- 
ing, Pittsburgh,  for  $40,000  Y.  M.  C.  A. 
building. 

Philadelphia,  Pa. — Plans  being  prepared 
by  Ballinger  &  Perrot,  1211  Arch  Street, 
for  a  4-story  stone  addition  to  be  erected 
to  parochial  school  for  St.  Peter's  R.  C. 
Church  at  Fifth  Street  and  Girard  Ave- 
nue. 

Contract  about  to  be  let  for  erecting 
13-story  brick,  stone,  steel  and  concrete 
apartment  house  at  Thirteenth  and  Spruce 
Streets,  for  John  Stafford,  1112  Chestnut 
Street. 

Plans  being  prepared  for  church,  chapel 
and  Sunday  School  building  which  the 
First  Christian  Church  (Scientist)  intends 
erecting  at  Tenth  Street  and  Northeast 
Boulevard. 

Roman  Catholic  Diocese  contemplates 
erecting  Boys'  High  School  at  Forty- 
ninth  and  Chestnut  Streets.  Archbishop 
Prendergast  may  be  able  to  give  infor- 
mation. 

Pittsburgh,  Pa.  —  Preliminary  sketches 
being  prepared  by  W.  G.  Wilklns  &  Co., 
Westinghouse  Building,  for  12-story, 
brick,  terra  cotta,  fireproof  office  building 
contemplated  on  Duquesne  Way  and 
Barker  Place  for  Atlantic  Refining  Co.; 
probable  cost  $200,000. 

W.  A.  Ullom,  House  Building,  is  archi- 
tect for  edifice  to  be  erected  for  New 
Covenant  Mission  on  (jrawford  Street; 
ir       -hou'  J30.000. 

Union  Storage  Company,  Second  Street 
and  Liberty  Avenue,  will  replace  Twenty- 
fifth  Street  storage  warehouse  recently 
destroyed  by  fire,  with  a  storage  plant  at 
Fortieth  Street  and  Allegheny  Valley 
R.  R.  in  Lawrenceville  Dist. 

Boyd  &  Stewart,  Century  Building,  are 
architects  for  Y.  M.  C.  A.  building  to  be 
erected   at   Ben   Argyle;    cost  $35,000. 

Scranton,  Pa. — A  church  costing  about 
$?"  OOO  cantempiated  at  Gibson  Street  and 
Taylor   Avenue    for    Cathedral    Parish. 

Sharpsburg,  Pa. — St.  Mary's  R.  C. 
C;niurch  plans  erecting  a  $200,000  edifice. 
Address  Pastor. 

West  Chester,  Pa. — ^West  Chester  Meth- 
odist Episcopal  Church  will  erect  a  stone 
church  and  Sunday  school  building.  Wes- 
ley Lesher  Blithe,  Archt.,  608  Chestnut 
Street,   Philadelphia. 

Baltimore,  Md. — Contract  will  soon  be 
let  for  erecting  six-story,  brick,  stone, 
concrete  and  terra  cotta,  69  x  141  ft.,  Y. 
W.  C.  A.  building.  Joseph  Evans  Sperry, 
Archt.,   Calvert   Building. 

A  chapel  costing  $25,000  is  to  be  erected 
at  Goucher  College.  (Dr.  W.  W.  Guth, 
President.) 

Washington,  D.  C. — Plans  being  pre- 
pared by  Wyatt  &  Nolting,  Keyser  Build- 
ing, Baltimore,  Md.,  for  $3,000,000  com- 
bination hotel  and  office  building  to  be 
erected  on  site  of  old  Arlington  Hotel  for 
Arlington  Corporation. 

Logan,  W.  Va. — Reported  Chesapeake 
&  Ohio  Railroad  (F.  I.  Cabell,  Cli.  Engr.. 
Richmond,  Va.)  contemplates  erecting 
passenger  depot  here:  probable  cost, 
$60,000. 

Black  Mountain,  N.  C. — Contract  soon 
to  be  let  for  erecting  a  granite  reinforced- 
concrete  and  steel  auditorium  for  the 
National  Festival  Chorus  Club  of  Amer- 
ica; cost  $200,000.  Louis  G.  Ashbury, 
Archt.,   Charlotte. 

New  Orleans,  La. — The  Southern  Tele- 
phone &  Telegraph  Company  reported  con- 
templating erecting  a  $300,000  builiing 
here.     Address  the  Manager. 

Nashville,  Tenn. — Contract  soon  to  be 
let  for  erecting  exchange  building  for 
Cumberland  Telephone  &  Telegraph  Com- 
pany to  cost  $225,000.  Address  George  .1. 
Yundy,  Chief  Engineer  Southern  Bell  Tel- 
ephone &  Telegraph  Con.pany,  Atlanta, 
Ga. 

Cincinnati,  Ohio. — Harry  Hake,  Tele- 
phone Building,  is  preparing  plans  for 
exchange  building  to  be  erected  at  Wood- 
burn  Avenue  and  Locust  Streets  for  Cin- 
cinnati Telephone  Company. 

Cleveland,  Ohio. — Plans  filed  for  three- 
story,  brick,  apartment  house  to  be  erect- 
ed at  1036  East  123d  Street  for  Leeward 
Realty  Co.;  cost  $25,000.  B.  W.  Corning, 
Archt..    1332   Schofleld    Building. 

Plana  prepared  for  $50,000  building  to  be 
erected  at  735  Woodland  Avenue  for  Fed- 
eral Coffee  Mills,  Cleveland. 


Plans  prepared  by  Mead  &  Hamilton, 
1002  Garfield  Building,  for  $35,000  resi- 
dence to  be  erected  by  J.  B.  Grouse,  Na- 
tional Lamp  Works,  at  Fairmont  Boule- 
vard and  Marlborox  Road  this  spring. 

Isaac  Margolin,  7012  Hough  Avenue, 
will  erect  an  apartment  house  on  Lin- 
wood  Avenue  and  East  Seventy-third 
Street   costing   $30,000. 

Plans  prepared  by  James  Graham,  1836 
Euclid  Avenue,  for  a  residence  for  S.  P. 
Shane,  2040  East  100th  Street,  to  be 
erected  at  2484  Stratford  Road;  cost 
$25,000. 

Ezra  Brudno.  501  Society  for  Savings 
Building,  will  erect  a  3-story  commercial 
and  apartment  building  at  Hough  Ave- 
nue and  East  Ninety-third  Street;  cost 
$35,000. 

Kalish  Realty  Company,  541  Engineers' 
Building,  will  erect  an  apartment  house 
and  store  building  at  Saranac  Road  and 
Pepper  Avenue,   to  cost  $30,000. 

Brooklyn  Catholic  Club  is  considering 
erecting  a  3-story  club  house  on  Pearl 
Road;   cost  $30,000. 

Plans  completed  by  Forest  City  Engi- 
neering Company,  512  Hippodrome  Build- 
ing, for  store  and  apartment  house  to  be 
erected  at  Superior  Avenue  and  East  110th 
Street  for  J.  P.  Stotter,  313  Leader-News 
Building;  cost  $30,000. 

Plans  being  prepared  by  A.  F.  Janowitz, 
Permanent  Building,  for  apartment  build- 
ings to  be  erected  at  Central  Avenue  and 
E.  Fortieth  Street  for  Louis  A.  Katz,  cost 
$120,000. 

Reported  Pasadena  Apartment  Company 
will  erect  $40,000  addition  to  apartment 
house  at  9400  Euclid  Avenue. 

George  L.  Miller,  Rlegal  Avenue  and 
E.  116th  Street,  plans  erecting  a  $40,000 
apartment. 

Nathan  Nudelman,  Linwood  Avenue,  to 
erect  a  $55,000  store  and  apartment  build- 
ing. 

Columbus,  Ohio. — Mariott,  Allen  &  Hall, 
20  East  Broad  Street,  are  aroliitects  for 
brick  and  limestone  auditorium  to  be 
erected  for  Plymouth  Congregational 
Church:  estimated  cost  $35,000.  Rev.  W. 
A.  Warren,  Pastor. 

MIddletown,  Ohio. — Lafayette  Lod?e 
No.  37,  Knights  of  F>ythias,  contemplates 
erecting  new  building.  A.  B.  Shelter, 
Chairman  Building  Committee. 

Ncrwalk,  Ohio. — Tentative  plans  pre- 
pared by  Langdon  &  Hohly,  Nicholas 
Building,  Toledo,  for  3-story  brick  tem- 
ple, which  the  NorwaTk  Masonic  'Temple 
Co.  contemplates  erecting  at  est  Main 
and  Church  Streets;  cost  approximately 
$40,000. 

Norwood,  Ohio. — Plans  being  prepared 
by  Oscar  Schwartz,  Provident  Bank 
Building,  Cincinnati,  and  Oscar  Young, 
associate  architects,  for  2-story  apart- 
ment building  to  be  erected  at  Ro  ston 
and  Warren  Avenues,  for  Ross  Schroyer; 
cost    $25,000. 

Bloomlngton,  Ind. — Plans  being  pre- 
pared for  a  2-story  brick  office  building 
for  the  Showers  Bris  Furniture  Com- 
pany, Bloomington. 

Indianapolis,  Ind. — Indianapolis  Light  & 
Heat  Co,  48  Monument  Place.  Intends 
erecting  a  new  plant  which  will  include 
a  building  costing  $250,000. 

Muncle,  Ind. — Banner  Furniture  Com- 
pany, Muncie,  will  erect  a  two-story  brick 
and  tile  building,  80  ,x  169  ft.;  cost 
$50,000. 

Detroit,  Mich. — Joseph  P.  Jogerst,  Tem- 
ple Building,  is  architect  for  7-story,  re- 
inforced concrete,  brick  and  stone  store 
and  hotel  to  be  erected  on  Lafayette 
Boulevard  and  First  Street. 

Scovel  Memorial  Presbyterian  Church 
contemplates  erecting  $50,000  edifice  at 
Grand  River  and  McGraw  Avenues.  Rev. 
James   D.    Jeffrey,   Pastor. 

Marquette,  Mich. — Plans  being  prepared 
by  Charlton  &  Kuenzl,  Camp  Building, 
Milwaukee,  Wis.,  for  a  3-story.  50  x  100-ft. 
fireproof  brick  and  stone  building  to  be 
erected  here  for  J.  M.  Longyear;  cost, 
$70,000. 

Charlton  &  Kuenzl,  Camp  Building. 
Milwaukee,  Wis.,  are  architects  for  3-story 
40  X  80-ft.  Knights  of  Pythias  Lodge  Hall, 
to  cost  $30,000. 

Maywood,  III. — Graham,  Burnham  & 
Company,  Railway  Exchange  Building. 
Chicago,  are  architects  for  proposed  two- 
story  clubhouse  to  be  erected  for  Speed- 
way Park  Association;  cost  $100,000. 

Rock  Island,  IK, — See  "New  Industrial 
Plant.s." 

Urbana,  III. — Plana  being  prepared  for 
passenger  station  whfch  Cleveland,  Cin- 
cinnati, Chicago  &  St.  Louis  R.  R.  (C.  A. 
Paquette.  Ch.  Engr.,  Cincinnati,  Ohio) 
will    erect   at   a   cost   of   $45,000. 

Elks  considering  erecting  $40,000  lodge 
building. 

Milwaukee,  Wis. — Plans  are  to  be  pre- 
pared by  Schnetzky  &  Son,  712  Germania 
Building,  for  a  10-story  concrete  and 
terra  cotta  store  building  to  be  erected 
on  CJrand  Avenue  along  Milwaukee  River 
front   on    Henry   Wehr    property. 

Holy  Angels  Roman  Catholic  Church 
will  erect  a  two-story  school  house  and 
church  of  brick  at  Eleventh  Street  and 
Atkinson    .\venue,    costing   $34,000. 

Washburn,  Wis.— Walter  F.  Smith  of 
the  Gem  Theater  is  reported  considering 
the  erection  of  an  auditorium  probably 
of   reinforced-concrete   and   steel. 


Duluth,  Minn. — Plans  being  prepared  by 
Ilolstead  &  Sullivan,  Palladio  Building, 
for  a  Roman  Catholic  Church  and  paroch- 
ial school,  to  be  erected  at  Woodland. 

St.  Paul,  Minn.- J.  F.  Sperry,  1617 
Grand  Avenue,  is  reported  Interested  in 
syndicate  which  intends  erecting  8-story 
fireproof  building  at  6th  and  St.  Peter 
Streets,  plans  for  which  have  been  pre- 
pared;  cost  $1,250,000. 

St.  Paul,  Minn. — Plans  reported  pre- 
pared by  Wyvill  &  Stewart,  600  Pltte- 
burgh  Building,  for  proposed  8-story 
Minnesota  Building,  to  be  erected  at 
7th  and  6th  Streets,  on  the  old  Cathedral 
site;  estimated  cost  $1,260,000. 

Topeka,    Kan. — A    fourth    story  will    be 

aHded    to    the    Cniesterfleld   Hotel,  costlnc 

$25,000.      Fred    Ross    and    Wood  Fowler, 
Proprietors. 

Omaha,  Neb. — Reported  erecting  8-8tory 
athletic  club  building  costing  $300,000  la 
under  consideration.  G.  W.  Haverstick, 
U.  S.  National  Bank.  Chmn.  Finance 
Committee. 

Jamestown,  N.  D. — Plans  being  pre- 
pared by  J.  A.  Shannon,  Devils  Lake, 
lor  a  $40,000  Masonic  Temple  to  be  erect- 
ed this  summer.  Contract  will  be  let 
about  April   1. 

Joplin,  Mo. — Austin  Allen,  Joplln,  la 
architect  for  proposed  $150,000  annex  to 
Connor  Hotel  (W.  R.  Baker,  Manager), 
Fourth  and  Main  Streets. 

Kansas  City,  Mo. — Plans  prepared  by 
Smith,  Rea  &  Irfivitt,  Finance  Building, 
for  5-story  and  basement,  steel  and  con- 
crete building  to  be  erected  at  Fifth  and 
Walnut  Streets  for  William  D.  Oldham. 

St.  Louis,  Mo. — Plans  prepared  by  Cly- 
mer  &  Drischler,  Wainwright  Building, 
for  brick,  terra  cotta,  reinforced  concrete 
and  steel  tire  and  automobile  buildlnK 
to  be  erected  on  Lindell  Boulevard  and 
Sarah  Street,  for  CTharles  G.  Blttel,  Presi- 
dent of  Bittel-Leftwich  Tire  Service  Com- 
pany;  cost  about  $100,000. 

El  Paso,  Tex. — Contract  soon  to  be  let 
for  erecting  $300,000  annex  to  building 
of  Everybody's  Department  Store.  I.  M. 
Mayer,  General  Manager. 

Hubbell  &  Greene,  N.  Texas  Building, 
Dallas,  engaged  to  prepare  plans  for  the 
SHOO,000  Scottish  Rite  Cathedral. 

Houston,  Tex — Reported  P.  S.  Griffith, 
1211  Louisiana  Street,  will  erect  at  Milam 
and  Dallas  Streets  a  $40,000  apartment 
house. 

Medford,  Ore. — Plans  being  prepared  by 
F.  C.  Clark  of  Medford.  for  three-story 
70  X  100  ft.  brick  and  marble  hotel  and 
store  building,  to  be  erected  on  West  Main 
and  First  Streets,  for  Dr.  E.  B.  Pickle 
and  associates. 

Covlna,  Cal. — Contract  will  probably  be 
let  In  March  by  John  F.  Blee.  Archt.,  516 
Union  League  Bldg..  Los  Angeles,  for 
erecting  a  3-story  concrete  and  brick 
administration  building.  112  x  84  ft.,  and 
two  2-story  brick  and  concrete  dormi- 
tories, each  80  x  13  ft.,  for  Mason's  Or- 
phans Home.     Cost  about  $75,000. 

Los  Angeles,  Cal. — Contract  will  be  let 
about  April  1  by  Los  Angeles  Union 
Terminal  Co.  (Benjamin  Johnson,  Presi- 
dent), for  erecting  at  7th  Street  and  Cen- 
tral Avenue  two  2-story  produce  market 
buildings,  each  1250  x  100  ft.,  and  one  6- 
story  warehouse,  1250  x  75  ft.,  all  of  re- 
inforced-concrete with  steel  sash  and 
glass.  Address  John  Parkinson,  Archi- 
tect.   Security  Building. 

Contract  will  be  let  about  April  1  by 
Mayberry  &  Parker.  Archts..  Pacific  Elec- 
tric Building,  for  erecting  two  concrete 
warehouses  at  San  Pedro  Harbor  for  Loa 
Angeles  Harbor  Wareliouse  Company,  one 
to  be  3-story,  81  x  175  ft.,  and  one  1-story, 
about  50  X  200  ft. 

Idaho  Falls,  Idaho. — R.  Kletting,  Felt 
Building.  Salt  Lake  City.  Utah,  is  archi- 
tect for  two-story.  140  x  140  ft.,  steel  and 
concrete  mercantile  building  which  R.  W. 
Salisbury  of  Salt  Lake  City.  Utah,  con- 
templates erecting  here;  probable  cost 
$75,000. 

Winnipeg,  Man. — T.  Eaton  Co.  of  To- 
ronto. Ont.,  contemplates  erecting  two 
12-8tory  buildings  on  Graham  Street: 
total   cost  about   $3,000,000. 

BIDS     DESIRED. 

Hackensack.  N.  J. — Reported  desired 
Until  March  15  by  Coleman  Gray.  236 
Moore  Street,  for  erecting  moving  picture 
and  vaudeville  theater  at  144  Main  Street; 
probable  cost  $40,000. 

Philadelphia,  Pa.— Until  Mar.  15.  for 
erecting  two-story  and  basement  brick 
and  reinforced-concrete  70  x  150  ft.  pa- 
rochial school  on  Lancaster  Avenue  and 
Media  Street,  for  St.  Gregory's  R.  C. 
Church.  E.  F.  Prendagast.  Archbishop. 
George  I.  Lovatt,   Archt.,  Walnut   Street. 

New  Albany,  Ind. — Reported  desired 
until  March  IK  by  Joseph  &  Joseph, 
Archts..  S09  -Republic  Building.  Louisville, 
Ky.,  for  erecting  8-story.  80  x  120  ft.,  bank 
and  office  building  for  German  American 
Bank  &  Trust  Co.:  probable  cost  $200,000. 

Cochrane,  Wis. — Until  March  25.  bv  Bd. 
Directors  Farmers  &  Merchants  Bank  (A. 
W.  Hofer.  Cashier),  for  erecting  a  two- 
story  and  basement  bank  building.  Wm 
Halsey  Stevens.  Archt..  63  West  Fourth 
Street,   Winona.   Minn. 
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Britt,  Iowa. — Until  March  15,  by  Com- 
mercial State  Bank'  for  erecting  building 
(or  said  bank.  J.  H.  Jeflers,  Archt.,  Ma- 
son City. 

D««  Moines,  Iowa. — Until  April  1,  by  F. 
A.  Harris,  Archt.,  211  Crocker  Bldg.,  for 
erecting  a  brick  church.  Separate  bids  for 
plumbing  and  heating. 

Ouluth,  Minn. — By  Secretary  T.  M.  C. 
Assoc,  for  erecting  boys'  building.  Ger- 
man &  Jensen,   Archts.,   Duluth. 

MInneota,  Minn. — Until  March  25,  by  H. 
J.  Tollemans.  Cashier  Farmers  &  Mer- 
chants National  Bank,  for  erecting  two- 
story  fireproof  bank-  building.  Separate 
bids  for  plumbing,  heating  and  electrical 
work.  W.  L.  Alban,  Archt.,  347-?51  Endt- 
cott  Bldg.,  St.  PauL 

Jamestown,  N.  D.— Until  April  1,  for 
erecting  three-story  and  sub-basement  for 
local  Masonic  Lodge.  Probable  cost,  $40,- 
OOO.  .  J.  A.  Shannon,  Archt.,  Devils  Lake. 


PRICES     AND     LETTINGS. 
itindicatea  award  of  contract. 

*N«w  York,  N.  Y. — Contract  for  altera- 
tions to  building  on  southwest  corner  of 
Qghth  Avenue  and  Forty-second  Street 
awarded  Clark  &  Appelman,  419  B^st  Six- 
teenth Street     Cost  about  $25,000. 

♦Contract  for  1400  tons  of  steel  for  the 
Bloomingdale  addition  awarded  to  Hay 
Foundry  &  Iron  Works,  15  Madison 
Square. 

♦Contract  awarded  Passaic  Structural 
Steel  Co.,  30  Church  Street,  for  700  tons 
of  steel  for  Palmer  loft  building,  509 
Fifth  Avenue:  to  Harris  Silvers  Baker 
Co.,  151  W.  42d  Street,  1100  tons  for  loft 
building  at  54th  Street  and  11th  Ave- 
nue, for  Wallace  estate;  900  tons  for 
Hasco  loft  on  E.  S2d  Street;  1900  tons 
for  Plnchot  loft  building  on  64th  Street; 
800  tons  for  Girard  loft  building  on  W. 
40th  Street:  and  to  Redden  Iron  Con- 
struction Co.,  875  tons  for  Korn  loft  at 
4th  Avenue  and  16th  Street. 

♦Cresson,  Pa. — Reported  contract  for 
erecting  St.  Mary's  Home  for  Girls 
awarded  J.   C.   Ivory,   Altoona,  at  $75,000. 

♦Philadelphia,  Pa. — Contract  awarded 
Stacey  Reeves  &  Sons,  2011  Market 
Street,  for  erecting  15-story  brick,  stone 
and  steel  building  at  Sixteenth  and  Wal- 
nut Streets:  cost  about  $275,000.  Charles 
E.  Oelschlager,  Architect,  Harrison  Build- 
ing. 

♦Gastonla,  N.  C. — Contract  for  erecting 
seven-story  bank  building  for  First  Natl. 
Bank  awarded  Francis  Wood  Company, 
Richmond.   Va.     J.  N.   Boyle,  Cashier.  ' 

♦Birmingham,  Ala. — Contract  awarded 
bjr  Collins  &  Co.  to  Carroll-Blake  Con- 
struction Co.,  American  Trust  Building, 
for  erecting  reinforced-concrete  ware- 
house at  1st  Avenue  and  24th  Street; 
estimated  to  cost  $75,000. 

♦Memphis,  Tenn. — Contract  awarded 
James  Alexander  Construction  Co.,  Mem- 

f>his.  for  erecting  a  store  and  office  build - 
ng  at  Main  Street  and  Madison  Avenue; 
cost  $40,000. 

♦Cleveland,  Ohlo.^<;ontract  for  erect- 
ing 3-story  brick  addition  to  parochial 
school  of  St.  James  R.  C.  Church,  De- 
troit and  Granger  avenues,  awarded 
Gaines  Duff  Construction  Co.,  603  Mar- 
shall Building.     Probable  cost,  $50,000. 

♦Columbus,  Ohlo^Contract  reported 
awarded  S.  D.  Peacock,  8  E^st  Commerce 
Street,  Cincinnati,  for  erecting  11-story, 
steel,  brick  and  stone  Seneca  Hotel  at 
Grant  Avenue  and  Broad  Street;  cost 
about  $400,000. 

♦Qrand  Rapids,  Mich.  —  Contract 
awarded  H.  L.  Stevens  &  Co.,  SIO  South 
Michigan  Avenue,  Chicago,  111.,  for  erect- 
ing Hotel  Browning  at  Sheldon  Avenue 
and  Oakes  Street.  S.  E.,  for  Alvah  W. 
Brown;  cost  approximately  $350,000. 

♦Clinton,  III. — Contract  for  erecting 
parochial  school  awarded  A.  W.  Stool- 
man,    Champaign;    cost   about   $60,000. 

♦Urbana,  III.— Contract  awarded  A.  W. 
Stoolman,  Champaign,  for  erecting  Uni- 
versity of  Illinois  Baptist  Church  at 
$2S.31S. 

♦Omaha,  Neb.  —  Contract  awarded 
Grant  Parsons,  601  Barker  Block,  for 
erecting  a  photo  play  theatre  for  World 
Realty  Co.,  to  be  steel  frame  and  fire- 
proof, equal  to  four  stories  high,  seating 
capacity   1500. 

♦Pasadena,  Cal, — Contract  awarded 
Frank  Graves  &  Son,  Stimson  Building. 
Los  Angeles,  for  erecting  2-story  and 
ba.**ement  concrete  chemistry  buildmg,  54 
X  126  ft.,  for  Throop  Institute  of  Tech- 
nology; cost  $75,000.  Elmer  Grey,  Archt., 
811  Wright  &  CaUender  Building,  Los 
Angeles. 


Addison,     Conn.^<Jlastonbury    Knitting  Chattanooga,    Tenn. — C.    E.    James,    of    and  Market  Streets,  for  erecting  two  ad- 

Co.,    Addison,    is   to   erect   a   4-story   and     Chattanooga,     contemplates    erecting    an     ditional    factory    buildings,    one    28    x    44 
basement,  60  x  65-ft.   brick  mill.  iron  and  steel  plant  costing  $2,000,000.  it.,  and  the  other  21  z  129  ft. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED     WORK, 

Skowhegan,  Me. — Bell  Brothers  of  Sa- 
lem, Mass.,  have  decided  to  erect  a  two- 
story,  225  X  40  ft.,  shoe  factory  here. 

Springfield,  Mass.— W.  J.  Hyland, 
Dwight  Street,  will  erect  a  2-story  con- 
crete factory,  68  x  203  ft.,  on  Liberty 
Street 


Bridgeport,  Conn. — Forest  Steel  Co.  will 
rebuild  buildings  destroyed  by  fire. 

Central  Village,  Conn. — The  Central 
Worsted  Co.  will  erect  a  2-story  brick 
factory  addition,  140  x  40  ft.  Charles 
Bragg,   manager. 

Windsor  Locks,  Conn. — Anchor  Paper 
Co.  will  rebuild  plant  recently  destroyed 
by  fire. 

Brooklyn,  N.  Y. — Greater  New  Tork  Ice 
Co.,  foot  of  Twenty-fourth  Street,  intends 
erecting  three-story  ice  plant  on  Thirty- 
eighth  Street  and  Fourth  Avenue. 

Plans  and  specifications  being  prepared 
for  a  ten-story.  100  x  150  ft.  sugar  re- 
finery of  steel  frame,  fireproof  construc- 
tion, with  brick  curtain  walls  and  floors 
of  reinforced-concrete  to  be  erected  on 
South  Third  Street  for  American  Sugar 
Refining  Company,  17  Wall  Street,  New 
York. 

Niagara  Falls,  N.  Y. — Isco  Chemical 
Company  (Eben  C.  Spelden,  vice-presi- 
dent), Niagara  Falls,  intends  erecting  a 
$300,000  plant  at  Union  Street  and  Royal 
Avenue,  to  consist  of  six  two-story  rein- 
forced concrete  buildings,  main  building 
150  X  100  ft 

Directors  of  Shredded  Wheat  Company, 
424  Buffalo  Avenue,  approved  plans  for 
$100,000  concrete  wheat  elevator  to  be 
erected  on  Erie  Avenue. 

Rochester,  N  Y. — Rochester  Folding 
Box  Company  10  Commercial  Street,  plans 
erecting  new  plant  In  Twenty-third  Ward. 

Watervllet,  N.  Y. — Plans  being  pre- 
pared by  Ludlum  Steam  Pump  Co.,  Spring 
Street  Road,  for  a  steel  frame  and  sheet 
Iron  covering  shop  building,  100  x  600  ft., 
to  be  erected  on  Spring  Road,  town  of 
Colonic. 

Camden,  N.  J. — Victor  Talking  Machine 
Company  will  erect  a  reinforced  concrete 
steel  and  brick  tower  in  connection  with 
the  cabinet  factory.  Ballinger  &  Perrot, 
Archts.,    1211  Arch   St,    Philadelphia,    Pa. 

Dover,  N,  J. — Plans  being  prepared  by 
W.  S.  Barstow  &  Company,  50  Pine 
Street,  New  Tork.  for  one-story  50  x  90 
ft.  power  house  for  Pennsylvania  Utili- 
ties Company.  25  Broadway,  New  York, 
to  be  erected  on  Essex  Street;  cost 
$150,000. 

Mlllvllle,  N.  J.— W.  F.  Taubel  Co.,  Fair- 
view  and  Franklin  Streets,  intends  erect- 
ing hosiery  finishing  mill,  to  cost  $150,000. 

Newark.  N.  J. — Reported  American  Syn- 
thetic Dyes  Co..  Avenue  R,  will  erect  a 
50  X  175  ft.  steel  and  hollow  tile  addition, 
with  reinforced  concrete  floors,  and 
equipped  with  retort  tanks;  cost  about 
$22,000. 

Plalnfleld,  N.  J. — Plans  being  prepared 
for  a  two-story  reinforced-concrete  fac- 
tory to  be  erected  for  Vitaphone  Com- 
pany, 1112  North  Avenue.  W.  C.  Simp- 
son, Purchasing  Agent. 

Chester,  Pa. — Reported  the  Light  Rail- 
way Equipment  Co.  will  enlarge  plant  at 
Fifth  and  Ward  Streets. 

Donora,  Pa. — United  States  Steel  Cor- 
poration reported  contemplating  erecting 
plant,  200  x  600  ft.,  for  refining  of  zinc 
oxide. 

Fortyfort    (P,   O,    Kingston),    Pa.  —  The 

.lenkins  Kirby  Packing  Company  will 
erect  a  four-story  factory,  a  garage  and 
a  two-story  potato  house  and  a  power 
house  with  wing.  McCormIck  &  French, 
Archts.,    Wllkesbarre. 

New  Castle,  Pa.— Reported  contracts 
soon  to  be  let  by  United  States  Steel 
Corporation  for  construction  of  200  by- 
product coke  ovens  and  ten  open-hearth 
furnaces  at  New  Castle  and  Shenango 
Valley   plants. 

Philadelphia,  Pa.— Pennsylvania  Ship- 
building Co.,  507  East  Tulpehocken  Street, 
will  erect  a  shipbuilding  plant  on  Dela- 
ware   River.      George    S.    Hoell,    Secy.    & 

WIcaco  Screw  &  Machine  Company, 
Inc.,  has  had  plans  prepared  by  Herman 
Muller,  1416  S.  Penn  Square,  for  a  two- 
story,  brick  and  reinforced-concrete 
building,  57  x  81  ft 

Pittsburgh,  Pa. — Reported  E.  G.  Barber. 
821  Heberton  Avenue,  of  Independent 
Packing  Co.,  Is  seeking  site  on  Enterprise 
Street  on  which  to  erect  $60,000  cold  stor- 
age plant. 

Baltimore,  Md.— Bethlehem  Steel  Co.  In- 
tends making  extensive  improvements  in 
plant  recently  purchased  from  Maryland 
Steel  Co.  at  Sparrows  Point. 

Pliins  being  prepared  for  a  plant  which 
the  Davison  Chemical  Co.,  Garrett  Build- 
ing, Intends  erecting  at  Curtis  Bay,  to 
produce  sulphuric  acid  from  brimstone 
rock,  with  a  total  capacity  of  about  30,000 
tons  a  year;  cost  approximately  $200,000. 
Contract  for  Iron  and  steel  hag  been  let. 

Baltimore  Sheet  &  Tlnplato  Co.,  re- 
cently Incorporated,  will  erect  12  hot 
mills. 

Wllltamion,  W.  Va.— Reported  William- 
son Water,  Light  &  Power  Co.  will  erect 
an  Ice  factory,  cold  storage  plant  and 
electric  light  station;  cost  $50,000. 

Landii,  N,  C— Linn  Mills  Co.,  Landls, 
contemplate  erecting  addition  100  x  100 
and   42  x  100   ft.   to  plant;    coat   $100,000. 


Chllllcothe,  Ohio.- Mead  Pulp  &  Paper 
Company,  Chillicothe,  contemplates  erect- 
ing several  new  buildings. 

Cleveland,  O. — The  damage  by  fire  to 
plant  of  the  Cleveland  Twist  Drill  Co. 
was  very  small,  only  small  outhouse  or 
shed  destroyed. 

Gary,  Ind. — The  U.  S.  Steel  Corporation 
it  is  reported  has  decided  to  erect  a  tube 
plant  here,  including  ore  docks,  ore  yards, 
blast  furnaces,  converting  mills,  power 
station,  water  works,  sheared  plate  mills, 
universal  plate  mills,  butt  mills,  job  shops 
and  all  auxiliary  departments.  Other  im- 
provements include  enlarging  plant  at 
Milwaukee,  Wis.,  new  construction  at 
Youngstown  and  construction  of  a  ten 
bar  mill  at  McDonald,  near  Girard,  Ohio. 

Bay  City,  Mich.  —  Reported  Interna- 
tional Mill  &  Timber  Co.  will  rebuild 
plant  recently  destroyed  by  fire. 

Waukegan,  III. — Reported  Wilder-Man- 
ning Tanning  Co.  contemplates  erecting 
$250,000  addition  to  tannery  on  Water 
Street 

Sheboygan,  Wis. — Jung  Shoe  Co.,  Vir- 
ginia Avenue  and  Eighth  Street,  Intends 
erecting  three-story,  30  x  135  ft,  factory 
addition. 

Minneapolis,  Minn. — Northrup,  King  & 
Company,  26  Hennepin  Avenue,  plans 
erecting  a  $■100,000  seed  storage  and 
laboratory  plant  in  district  between  Cen- 
tral Avenue  and  Great  Northern  tracks 
on  Jackson   Street. 

Corslcana,  Tex.  —  Corsicana  Cotton 
Mills  will  erect  a  2-story  brick  mill;  cost 
$100,000. 

Houston,  Tex. — Cheek-Neal  Coffee  Co., 
Houston,  intends  erecting  $100,000  addi- 
tion to  plant. 

Oklahoma,  Okla. — Larkin  Packer  Co., 
Bartiesville,  will  erect  a  two-story  fire- 
proof brick  and  concrete  building  on  East 
Grand  Street  for  manufacturing  and  dis- 
tributing plant. 

Centralla,  Wash. — Reported  Gerllnger 
Motor  Car  Co.,  692  Washington  Street, 
Portland,  Ore.,  proposes  erecting  assem- 
bling plant  here. 

Meacham,  Ore.  —  Reported  Dupont 
Powder  Co.  will  erect  a  powder  factory 
near  Meacham. 

Pendleton,  Ore. — Reported  Blewett  Har- 
vester Co.  of  Spokane,  Wash.,  Intends 
erecting  factory  here. 

Los  Angeles,  Cal. — Alta  Planing  Mills 
Company,  830  McGarry  Street,  will  erect  a 
4-story  brick  furniture  factory  at  Twenty- 
second  Street  and  Santa  Fe  Avenue  for 
Van  Vorst  &  Berman  Company.  1332  East 
Sixth  Street;  cost  about  $60,000. 

Bulkley-Rlder  Tractor  Company,  Eigh- 
teenth and  Main  Streets,  plans  erecting 
a  factory  having  a  daily  .capacity  of 
twelve  tractors. 

Julius  Koebig,  engineer  and  chemist, 
841  Title  Insurance  Building,  is  reported 
forming  a  company  to  construct  an  $8,- 
000,000  chemical  and  dye  works  in  South- 
ern California.  Units  will  be  constructed 
consecutively  as  follows:  Alkali  works, 
tar  manufactory,  tar  refinery,  manufac- 
tory for  immediates  and  coal  tar  dye 
works. 

U.  S.  Metal  Products  Company,  750 
Keller  Street,  will  erect  a  group  of  con- 
crete and  metal  factory  buildings  In  Ver- 
non Industrial  Dist. 

Campbellford,  Ont. — Reported  Northum- 
berland Paper  &  Electric  Co.,  Ltd.,  will 
rebuild  paper  mill,  recently  destroyed  by 
fire. 

PRICES     AND     LETTINGS. 
iflndicatea  award  of  contract. 

♦Springfield,  Mass. — Contract  awarded 
by  John  A.  Murphy  Co.,  138  Wilbraham 
Avenue,  to  Fred  T.  Ley  &  Co.,  Spring- 
field, for  erecting  a  2% -story,  75  x  134- 
ft.  brick  factory  on  ShiUlngford  Street: 
cost  about   $30,000. 

♦Hartford,  Conn. — Contract  awarded  by 
Pratt  &  Whitney  Manufacturing  Co.  to 
Thomas  Malcolm,  118  Asylum  Street,  for 
erecting  4-story  and  basement  brick  and 
steel   factory    addition;    cost    $75,000. 

♦Contract  awarded  by  Underwood  Type- 
writer Co.  to  J.  H.  Grozier  Co.,  Hartford, 
Conn.,  for  addition  aggregating  221,700 
sq.  ft.  of  floor  space,  including  three 
wings  6  stories  high  and  a  266-ft.  exten- 
sion to  main  factory,  brick,  cement  and 
steel.     Estimated  cost  $400,000. 

♦New  York,  N.  Y. — Contract  awarded 
Turner  Construction  Company,  11  Broad- 
way, for  erecting  at  Neried  Street  and 
Bronx  Boulevard,  for  the  Otto  HIgel 
Company,  a  three-story  and  basement 
manufacturing  building,  235  x  54  ft.  of  re- 
inforced-concrete with  brick  curtain 
walls;  cost  $80,000.  Tlmmis  &  Chapman. 
Archts.,    315   Fifth   Ave. 

♦  Niagara  Falls,  N.  Y. — Contract  for 
erecting  2-story  brick  addition  to  plant 
of  Defiance  Paper  Co.  on  Walnut  Avenue 
awarded  H.  G.  Christman  Co.  of  Detroit, 
Mich.;  estimated  cost  $50,000. 

♦Camden,  N.  J. — Contract  awarded  by 
Llndholm  Metal  Stamping  Company,  to 
Mockett     Construction     Company,      Sixth 


♦  Newark,  N.  J. — Contract  awarded 
American  Concrete  Steel  Company,  27 
Clinton  Sreet,  for  erecting  a  group  of 
six-story  reinforced-concrete  buildings 
and  a  power  house  at  plant  of  Splltdorf 
Electrical  Co.,  98  Warren  Street;  cost 
about    $100,000. 

♦Philadelphia,  Pa. — Contract  for  con- 
structing 3-story  concrete  and  steel  fac- 
tory building  for  Dill  &  Collins  Co. 
awarded  to  Wm.  Steel  &  Sons  Co.,  160O 
Arch  Street,  at  $50,000. 

♦Pensacola,  Fla. — Contract  awarded  C. 
H.  Turner  &  Co.,  of  Pensacola,  for  erect- 
ing laboratory  and  store,  to  consist  of 
five  buildings  at  plant  of  Newport  Rosin 
&  Turpentine  Company;  cost,  $250,000. 

♦  Bingliamton,  Tenn. — Contract  award- 
ed Burrell  Engineering  &  Construction 
Company,  Chicago,  111.,  for  erecting  a 
reinforced  concrete  elevator  and  grain 
storage  tanks;  cost  $40,000.  W.  F.  Schulz, 
Engineer,  Memphis. 

♦  RIdgedale,  Tenn. — Contract  awart'.ed 
T.  S.  Moudy  &  Company,  James  Building, 
Chattanooga,  for  erecting  a  three-story 
reinforced-concrete,  133  x  244  ft.  mill 
building  for  the  Thatcher  Spinning  Mills. 
Probable  cost  $200,000.  J.  E.  Sirrine, 
Engineer,    Greenville,    S.    C. 

♦Ashland,  Ky.  —  Contract  awarded 
United  Engineering  &  Foundry  Co.,  234 
South  Phelps  Street,  Youngstown,  O.,  for 
installing  a  36-in.  blooming  mill  In  con- 
nection with  the  open  hearth  plant  of 
Ashland  Iron  &  Mining  Co. 


MISCELLANEOUS 


PROPOSED     WORK. 

Park  Improvements — Belleville,  N.  J. — 
Contract  soon  to  be  let  by  Essex  Park 
Commission,  Newark,  for  grading,  drain- 
age, etc.,  for  the  new  county  park  in 
Belleville,  for  which  there  is  $40,000  avail- 
able. 

Park  Bonds— Jersey  City,  N.  J,— Park 
bonds,  amounting  to  $800,000,  sold. 

Municipal  Bonds — Reading,  Pa. — City 
will  issue  $150,000  bonds  for  municipal  Im- 
provements. 

Conduit— Baltimore,  Md. — The  system 
of  conduits  tor  electric  wires  are  laid  by 
day  labor  and  the  materials  required, 
such  as  terra  cotta  conduit,  fibre  conduit, 
sand  and  gravel  castings,  etc.,  are  con- 
tracted for  annually.  During  1916,  15,- 
750,739  duct  feet  were  laid  and  about 
$1,000,000  will  be  required  to  complete 
the  system  in   the  outlying  districts. 

Park  Improvements — Wilmington,  Del. — 
Reported  Wilmington  &  Philadelphia 
Traction  Company  planning  to  spend 
$100,000  for  Improvements  to  their  parka 
here. 

Subway— Miami,  Fla.— City  Council  di- 
rected B.  H.  Klyce,  City  Engineer,  to 
prepare  estimates  of  cost  of  building  a 
subway  under  railroad  tracks  at  Ninth 
Street 

Subway— Cleveland,    O.— See    "Bridges." 

Stadium — Cleveland,  Ohio. — The  cost  of 
a  stadium  In  Kingsbury  Park  has  been 
estimated  by  Director  of  Public  Service  at 
$225,000. 

Transmission  Line — Muncle  Ind. — Mun- 
cle  Electric  Company  (Thomas  English, 
Mgr.),  will  build  about  16  miles  of  trans- 
mission line. 

Transmission  Lines— Cooper,  Tex.— 
Cooper  Electric  Company  Is  contemplat- 
ing constructing  two  transmission  lines, 
each  5  miles  long,  to  Klondike  and  Enloe. 
E.    D.   Broadhead,   Secy,   and   Mgr. 

Park  Improvements  —  Houston,  Tex. — 
The  park  Improvements  to  be  made  here 
include  shelters,  comfort  stations,  swim- 
ming pools,  gardens,  artificial  lakes,  etc.. 
and  will  cost  a  total  of  $250,000.  Maur  ce 
J.  Sullivan,  Archt.  for  Buildings,  CUy 
Hall:  George  Kessler,  Archt.  for  Park 
Work. 

Park  Improvements— Muskogee,  Okla.— 
Election  soon  to  be  held  to  vote  $30,000- 
bonds   for   park    improvements. 

Lumber — Aberdeen,  Wash.  —  Contract 
soon  to  be  let  by  City  Council  for  fur- 
nishing lumber  and  steel  to  be  used  in 
constructing  23-mile  pipe  line  for  Aber- 
deen's municipal  water  system;  cost  es- 
timated   at    $393,817. 

Coal  Handling  Device — Astoria,  Ore.— 
Bonds  tor  $75,000  sold  by  Port  of  Astoria 
Commission.  Improvements  contemplated 
include  completion  of  grain  elevator  and 
construction  of  coal  handling  device  on 
Pier  2:  cost  about  $147,500. 

Tunnel — Prescott,  Ariz. — Reported  Brad- 
shaw  Development  Company  preparing  to 
drive  10,000-ft.  tunnel  near  Crown  King. 
G.  A.  Wheeler,  Chicago,  Engr. 

Transmission  Lines— Halleyburg,  Ont. 
—Northern  Ontario  Light  &  Power  Com- 
pany, Haileyburg,  is  planning  extending 
transmission  lines  from  Cobalt  to  KlrK- 
iand   Lake,  a  distance  of  70  miles. 
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Subway — Toronto,  Ont. — The  building  ot 
a  foot  subway  under  Grand  Trunk  Ry. 
tracks  at  Ashdale  Avenue  and  grading 
approaches  thereto  under  consideration. 
Cost,  $33,370.  Address  Commissioner  of 
Works. 

BJDS     DESIRED. 

Painting  Fence  and  Bridges — New  York, 
N.  Y.— Until  March  15  by  William  Wil- 
liams, Commissioner  Water  Supply,  Gas 
and  Electricity  for  painting  fence  around 
the  Jerome  Park  reservoir  and  three 
bridges  in  the  Croton  Watershed. 

Stone,  etc.— New  York,  N.  Y.— Until 
March  16  by  Park  Board,  Cabot  Wai:d, 
Pres.,  for  furnishing  and  delivering  grit, 
broken  stone  and  screening,  refined  car 
tar.  sand,  etc. 

Stairway  —  New  York,  N.  Y.— Until 
March  15  by  Marcus  M.  Marks,  Pres., 
Manhattan  Borough,  for  constructing 
stairway  at  138th  Street  and  Riverside 
Drive,  together  with  all  work  incidental 
thereto.     Security  $1,000. 

Cement — Pittsburgh,  Pa. — Until  March 
21,  by  John  P.  Moore,  County  Controller, 
for  furnishing  7,000  bbl.,  more  or  less, 
Portland  cement  for  repairs  and  con- 
structing of  county  structures  during  year 
ending  March  31,  1917.  G.  Chalfant,  Co. 
Engr.,  Room  308,  Court  House. 

Lamp  Posts — Washington,  D.  C. — Until 
March  31  by  Commissioners  of  District 
(Oliver  P.  Newman,  Ghmn.)  for  furnish- 
ing and  delivering  c. -i.  lamp  posts. 

Mall    Handling    Devices — New    Orleans, 

La. — Until  April  18  by  James  A.  Wetmore, 
Acting  Supervising  Archt.,  Treas.  Dept., 
Washington,  D.  C,  for  mail  handling  de- 
vices, etc.,  in  the  U.  S.  Post  Offlce  and 
Court  House  at  New  Orleans. 

Steel  Pipe  and  Fittings — Chicago,  III. — 
Until  March  17  by  Department  Public 
Works  (W.  R.  Moorehouse,  Comr.)  for  fur- 
Dishing  and  delivering  to  city  at  shafts  of 
the  Wilson  Avenue  tunnel  steel  pipe  and 
fittings. 

Hoists  and  Chutes  In  Warehouse — Los 
Angeles,  Cal. — Until  March  15,  by  Board 
of  Harbor  Commission  (C.  H.  Matson, 
Secy.),  for  furnishing  and  installing 
hoists  and  spiral  chutes  for  5-story  har- 
bor warehouse. 

Cement — San  Diego,  Cal. — Until  March 
31,  by  MaJ.  G.  B.  Pillsbury,  Corps  Engrs., 
U.  S.  A.,  723  Central  Bldg.,  Los  Angeles, 
for  furnishing  appro.ximately  8000  bbls. 
Portland  cement.  10.600  tons  crushed  rock 
and  5400  tons  sand  and  mortar  screenings 
for  gun  and  batteries. 

Steel  Towers— Cordova,  Alaska. — Until 
April  22  by  Bureau  Yards  and  Docks,  Navy 
Dept.,  Washington,  D.  C.  (William  M. 
Smith,  Acting  Ch.),  for  Spec.  No.  2215  for 
two  300-ft.  steel  towers  at  U.  S.  Naval 
Radio  Station,  Cordova. 

Castings,  Etc. — Panama. — Until  March 
20  by  Major  F.  C.  Boggs,  Corps  Engrs., 
U.  S.  A..  General  Purchasing  Officer,  Pan- 
ama Canal.  Washington,  D.  C,  for  Circu- 
lar 1020 — Malleable  iron  and  steel  castings, 
electric  motors,  hydrometers,  etc. 

PRICES     AND     LETTINGS. 
itindicates  award  of  contract. 

A-Subway  —  Memphis,  Tenn.  —  Contract 
awarded  Hedges  -  Weaver  -  Weeks  Co., 
Springfield,  Mo.,  for  constructing  a  sub- 
way on  Indiana  Avenue  for  Arkansas  & 
Memphis  Ry.,  Bridge  &  Terminal  Co.: 
cost  $50,000. 

Road  Oil — Tulare.  Cal. — County  Super- 
visors awarded  contract  for  road  oil  as 
follows:  30.000  bbl.  75  gravity,  to  Stand- 
ard Oil  Company  at  65  cts,  per  bbl.: 
30,000  bbl.  65  or  70  gravity  to  Union  Oil 
Company,  60  cts.  per  bbl.;  and  20,000  bbl. 
to  S.   S.   Seague  at  58  cts.  per  bbl. 

Lumber  —  Alaska.  —  Following  bids 
opened  by  C.  E.  Dole,  Purchasing  Agent. 
Alaska  Engineering  Commission,  Bell 
Street  Wharf,  Seattle,  Wash.,  for  furnish- 
ing 1500  M  ft.  of  lumber  for  railroad  con- 
struction In  Alaska:  H.  A.  Dent,  Port 
Alberni,  B.  C.  $30,794;  J.  M.  Farrell,  Seat- 
tle, $32,182;  .Schwager  &  Nettleton,  Seat- 
tle, $33,491,  and  St.  Paul  &  Tacoma  Lum- 
ber Co.,  Tacoma,  $33,676. 


Proposals 


For    Proposals   Advertised,    See   Pages 
40a,   41,   42  and  43. 

WATERWORKS. 

Bids                                                       See  Eng. 
Close.  Record. 

.Mar.  14.  Mains,  etc.,  Crofton,  Neb.  Feb.  19 
Mar.  15.  Well,    Falrbury,   111 Feb.  2« 

Adv.  Feb.  26. 
Mar.  15.  Mains,     Salt     Lake     City, 

Utah     Mar.    4 

Mar.  15.  P  u  m  p   Station,   Etc., 

Drummondvllle,  Que.    . . .  Mar.  1 1 
Mar.  16.  Pipes,     Etc.,     Houston, 

Tex Mar.    4 

Mar.  16.  Pipe.    Valves,    Etc.,    New 

York,    N.    Y Mar.  U 


Bids  See  Eng. 

Close.  Record. 

Mar.  16.  Valves,       Atlantic       City, 

N.     J Mar.  11 

Adv.  Mar.  11. 

Mar.  17.  Pipe,   Etc.,    Panama Mar.    4 

Mar.  18.  Engine,  Wheaton,   111 Mar.    4 

Adv.  Mar.  4. 
Mar.  20.  Water    Works,    Poison, 

Mont Feb.  26 

Adv.  Feb.  26. 

Mar.  20.  Pipe,    Chisholm,    Minn Mar.    4 

Mar.  20.  Pipe,    Etc.,    Panama Mar.  11 

.Mar.  20.  Pipe,  hydrants.  Etc.,  Can- 
ton,  Mo Mar.  11 

Mar.  20.  Pnimps,  New  Ulm,  Minn..  Mar.  11 
.Mar.  20.  Pumps  and  Engines,  Ma- 
con.  Ga Mar.  1 1 

Adv.  Mar.  11. 

Mar.  21.  Tank,   Ely,   Minn Mar.    4 

.Mar.  21.  Contract    120,    New   York, 

N.   Y Mar.    4 

Adv.  Mar.  4,  11. 
Mar.  22.  Add.   to   Pump  Sta.,   New 

Orleans,    La Feb.     5 

Mar.  22.  Centrifugal  Pump.  Mach., 

Lancaster,    Pa Feb.  26 

Adv.  Feb.  26. 
Mar.  23.  Water     Works,     Batavia, 

N.   Y.    Mar.    4 

Adv.  Mar.  4. 
Mar.  24.  Steel    Tank    Tower,    Etc., 

Emporia,    Kan Mar.  11 

Mar.  27.  Water  Works,    Wilson, 

N.  C Feb.  26 

Adv.  Feb.  26,  Mar.  4. 
Mar.  27.  Water   Works,    Lakeland, 

Fla,    Mar.  11 

Mar.  29.  Valves,     Etc.,     Baltimore, 

Md Mar.  11 

Adv.  Mar.  11. 
Mar.  30.  Water  Works,  South  Bos- 
ton, Va Feb.  26 

Adv.  Feb.  26,  Mar.  4. 
.Mar.  30.  Water  Works,  Ocala,  Fla.  Mar.  11 
Apr.     8.  High   Pressure   Fire   Sys- 
tem, Indian  Head,  Md...  Mar.  1) 

\pr.     1.  Mains.    Cullman.    Ala Jan.  IS 

Pipe   Line.    Trinity.    Tex.  Feb.     5 

Adv.  Feb.  6. 

SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Mar.  14.  Oshkosh,  Wis Mar.    4 

Mar.  14.  Newark,  N.  J Jan.  22 

Adv.  Jan,   22,   Feb,   5.   19, 
Mar.   4. 

Mar.  14.  Long   Beach,    Cal Mar.  11 

Mar.  15.  Buffalo,    N.    Y Mar.  11 

Mar.  16.  Savannah,    Ga Mar.  1 1 

Mar.  16.  Brooklyn,    N.    Y Mar.  1 1 

Mar.  16.  Houston,    Tex Mar.  1 1 

Mar.  16.  Newark,     N.    J Mar.  11 

itfar.  17.  Louisville,    Ky Mar.  11 

Mar.  21.  Columbus,  Ohio Mar.    4 

Mar.  21.  Michigan    City,    Ind Mar.  11 

Mar.  22.  New   Bedford,   Mass Mar.  11 

Mar.  22.  Keota.    Iowa Mar.  11 

Mar.  23.  Batavia.    N.    Y Mar.    4 

Adv.  Mar.  4. 

Mar.  24.  Wapokoneta.  Ohio  Mar.    4 

Mar.  27.  Lakeville.  Conn Mar.    4 

Adv.  Mar.  4. 

.via r.  SO.  New    York,    N.    T Mar.  11 

Mai.  .10.   Lakewood.   Ohio    Mar.  11 

Adv.  Mar.   11. 
Apr.    1.  Sheboygan  Falls,  Wis.   . . .  Feb.  19 

Apr.    4.  Rilllnga,  Mont Feb.  19 

Apr.     5.  La   Fayette.    Ind Mar.  11 

BRIDGES. 

Mar.  14.  Minden,    Neb Mar.    4 

Mar.  15.  Dayton.  Ohio   Feb.  19 

Adv.  Feb.  19  to  Mar.  11. 

Mar.  16.  Pocahontas,    Iowa    Mar.    4 

Mar.  16.  New   York,    N.   Y Mar.  11 

Mar.  17.  Wayne,  Neb Feb.  19 

Mar.  18.  Boise,    Idaho    Mar.    4 

Mar.  20.  Waseca,   Minn Mar.    4 

Mar.  20.  Kearney,    Neb Mar.  11 

Mar.  21.  Illinois    Mar.    4 

Mar.  21.  Redwood,   Minn Mar.  11 

Mar.  21.  Morganfleld,    Ky Mar.  11 

Adv.  Mar.  11. 

Mar.  21.   Primghar,    Iowa    Mar  11 

Alar.  21.  Buffalo.  Minn Mar.  11 

Mar.  22.   Atlanta,  Ga Mar.  1] 

Mar.  23.  Staunton,   Va Mar.  11 

Adv.  Mar.  11. 

Mar.  24.  Houston,    Tex Mar.    4 

Mar.  24.  Pittsburgh,    Kan Mar.    4 

Mar.  27.  Mankato,    Minn Mar.  11 

Mar.  31.  Steel.   N.    D Mar.    4 

Apr.     3.  .Santa    Barbara,    Cal Mar.    4 

Apr.     4.  Gettysburg,    S.   D Mar.    4 

Apr.     5.  Hillshoro,    N.    D Mar.  11 

Apr.     6.  Bridgeport,   Conn Mar.  11 

Adv.  Mar.  11. 

Apr.     S.Rock   Island.    Ill Mar.    4 

.\pr.  10.  Rockford.    Ill Mar.  11 

Adv.  Mar.  11. 
Apr.  29.  Johnson   Creek.   Wis Feb.  26 

PAVING  AND  ROADS. 

Mar.  14.  Danville,   111 Feb.  12 

Adv.  Feb.  12  to  26. 

Mar.  14.  Indiana    Feb.  2« 

Mar.  14.  Belolt,   Wis Mar.    4 

Mar.  14.  Logansport.    Ind Mar.  11 

Mar.  14.  Fagle    Grove.    Iowa Mar.  ll 

Mar.  1 4.  Massachusctt."!    Mar.  1 1 

Mar.  15.  Forest   City,   Iowa Mar.    4 

Mar.  15.  Danville,    III Feb.  12 

Adv.  Feb    12  to  26. 
Mar.  1 5.  Chicago.   Ill Feb.  26 

Adv.  Feb.  26. 

Mar.  IB.  Sioux  Falls,  S.   D M«r.   4 

.M;ir.  1.'..   (neir    i  aiii-.    Iowa .vlar.  1 1 

.Mar.  ir,,   lOlKin,   111 Mar.  11 

.Mar.  1:".  Indianapolis.    Ind Mar. 11 

Mar.  16.  Danville.    Ill Feb.  12 

Adv.  Feb.  12  to  26. 

Mar.  IS.  Brooklyn,    N.    Y Mar.  11 

.Mar.  16.  Clinton,  Iowa   Mar.  11 


Bids 
Close. 
Mar.  16. 
Mar.  16. 
Mar.  16. 
Mar.  17. 
Mar.  17. 
Mar.  18. 
Mar.  18. 
Mar.  18. 
Mar.  18. 
Mar.  18. 
Mar.  20. 
Mar.  20. 
Mar.  20. 
Mar.  20. 
Mar.  20. 
Mar.  20. 

Mar.  20. 
Mar.  20. 
Mar.  20. 
Mar.  20. 
Mar.  21. 
Mar.  21. 
Mar.  21. 
.Mar.  21. 
Mar.  22. 
Mar.  22. 
Mar.  22. 
Mar.  23. 

Mar.  23. 

Mar.  24. 
Mar.  25. 

Mar.  27. 

Mar.  27. 
Mar.  27. 

Mar.  28. 

Mar.  28. 

Mar.  28. 

Mar.  28. 
Mar.  29. 
Mar.  30. 
Mar.  30. 
Mar.  30. 
Apr.  1. 
Apr.  1. 
Apr.  3. 
Apr.  3. 
Apr.     3. 

Apr.  6. 
Apr.     6. 


See  Eng. 
Record. 

Richmond,    Ind Mar.  11 

Monticello,  Iowa   Mar.  11 

Indianapolis,   Ind    Mar.  11 

South    Bend,    Ind Mar.    4 

Worcester,  Mass Mar.  11 

Watertown,    N.    Y Feb.  12 

Indiana Feb.  26 

Indiana    Mar.    4 

Buffalo,    N.    T Mar.  11 

Indiana Mar.  11 

Bolivar,    Mo Feb.  12 

De    Land,    Fla Feb.  If 

MInot,   N.   D Mar.    4 

Glenwood,   Minn Mar.    4 

Washington     Mar.    4 

Waukesha,  Wis Mar.    4 

Adv.  Mar.  4. 

Marshall,     Mich Mar.    4 

West   Salem,   Ohio Mar.  11 

Kansas  City,   Kan Mar.  11 

Ironton.    Ohio    Mar.  11 

Eldorado,  Ark Mar.    4 

Marshall,    Minn Mar.    4 

Redwood    Falls,    Minn. ...  Mar.  11 

Easton,    Md Mar.  11 

Cleveland,    Ohio    Mar.    4 

Lorain,    Ohio    Mar.  11 

Buffalo,    N.    Y Mar.  11 

Flemlngton,    N.    J Mar.    4 

Adv.  Mar.  4,  11. 
Sigourney,   Iowa    Mar.  11 

Adv.  Mar.  11. 

Appleton,   Wis Mar.  11 

De   Land,    Fla Mar.    4 

Adv.  Mar.  4,  11. 
Road       Roller,       Winona, 

Minn Mar.  4 

New    Orleans,    La Mar.  1 1 

Montclair,    N.    J Mar.  11 

(3   Props.),   Adv.   Mar.    11. 
Sumter,   S.   C Mar.    4 

Adv.  Mar.  4,  11. 

Columbus,   Ohio    Mar.  11 

Albany.    N.    Y Mar.  11 

Adv.  Mar.  11. 

Racine.    Wis Mar.  11 

Findlay.    Ohio    Mar.  11 

Morgantown,   W.    Va Feb.  26 

Newark,    N.    J Mar.  11 

Indiana    Mar.  11 

Charelston,  W.  Va.   Feb.  19 

Pomeroy,    Wash Mar.  1 1 

Sherbrooke,    N.    D Mar.  11 

Salem,   Ohio   Mar.  11 

Huron.    S.    D Mar.  11 

Adv.  Mar.  11. 

Jonesboro,   Ark :  Mar.  11 

Huntington,   W.   Va Mar.    4 

Binghamton,  N.  T Feb.  12 

Adv.  Feb.  12,  19. 


HYDRAULIC  CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Mar.  14.  Dike,  Jefterson  City,  Mo.  Feb.  19 
Adv.  Feb.  19  to  Mar.  11. 

Mar.  14.  State    Canal    Work,     Al- 
bany,  N.  Y Feb.  19 

Adv.  Feb.  19  to  Mar.  11. 

Mar.  14.  Drainage    Ditches,    Don- 

nlphan.  Mo Feb.  26 

Mar.  14.  Drainage,      Fort     Dodge. 

Iowa    Mar.    4 

Mar.15.  Breakwater,    Newport, 

R.   I Feb.  19 

Mar.  15.  Irrigation,   Malta,   Mont. .  Feb.  26 

Mar.  15.  Dredging,   Seattle,   Wash.  Feb.  26 

Mar.  16.  Dredging,  Etc.,  New  Bed- 
ford. Mass Feb.   19 

Mar.  20.  Ditches,    OUvla.   Minn Mar.    4 

Mar.  20.  Ditches,   St.   Paul,   Minn..  Mar.  11 

Mar.  20.  Irrigation,      Fort      Shaw, 

Mont Mar.  11 

Mar.  21.  Protection      Wall,      Port- 
mouth,   Ohio   Mar.  11 

Mar.  23.  Irrigation,     St.     Ignatius, 

Mont Feb.  26 

Adv.  Feb.  26. 

Mar.  23.  Revetment,    Kansas   City, 

Mo Feb.  26 

Adv.  Feb.  26  to  Mar.  11. 

Mar.  23.  Levee,    VIncennes,    Ind . . .  Mar.  1 1 
.Adv.  Mar.  11. 

Mar.  24.  Breakwater,        Conneaut, 

Ohio Feb.  26 

Adv.  Feb.  26  to  Mar.  11. 

Mar.  24.  Dredging,  Detroit.  Mich.  .Feb.  26 
Adv.  Feb.  26  to  Mar.  11. 

Mar.  28.  Drain.     North     Branch, 

Mich Feb.  26 

Mar.  28.  Wharf,     Etc.,     Savannah, 

Ga Mar.  11 

Mar.  28.  Dam.    Shawano,   Wis Mar.  11 

Adv.  Mar.  11. 

-Mar.  29.  Irrigation,     St.     Ignatius, 

Mont Mar.    4 

Mar.  29.  Cribbing.    Lorain.    Ohio.  ,.  Mar.  II 

Mar.  30.  Dredging,     Tompkinsvllle, 

N.  Y Mar.    4 

Apr.     1.  Dredging,  Chicago,  111 Mar.    4 

Adv.  Mar.  4,  11. 

Apr.  10.  .Tetty    Construction,    New 

York,   N.   Y Mar.  1 1 

Adv.  Mar.  11. 

Apr.  10.  Ditch,    Oklahoma   City, 

Okla Mar.  II 

May    6.  Leasing  Land  and  Water 
for     Power    Purposes, 

Louisville,   Ky Mar.  11 

Adv.  Mar.  11. 

PUBLIC  BUILDINGS   AND 
SCHOOLS. 

Mar.  14.  Antigo.   Wis Feb.     t 

Mar.  14.  Iron    River,    Mich Mar.  11 

.Mar.  15.  Gilbert.   Minn Feb.  12 

Mar.  15.  Ft.   Bliss,   Tex Feb.  19 

Adv.  Feb.  19  to  Mar.  11. 

Mar.  15.  Mingo.  Ohio   Feb.  2f 

Mar.15.  Nevada,    Ohio    Mar.    4 

Mar.  15.  MInot,    N.    D Mar.    ' 

Mar.15.  Binghamton.    N.    Y. ; Mar.  11 

Adv.  Mar.  11. 

Mar.  15.  Seattle,    Wash Mar.  11 

Mar.  16.  New    Smyrna,    Fla Feb.   is 


Bids  See  Eng. 

Close.  Record. 

.Mar.  16.  Wallum   Lake,   R.    1 Feb.  21 

Mar.  16.  Danville,    111 Mar.    4 

Mar.  16.  Los  Angeles,  Cal Mar.  11 

Mar.  17.  Charles  City,  Iowa Feb.  It 

Mar.  17.  Salem,  Ohio  Feb.  M 

Mar.  17.  Huntington,   Ind Mar.  11 

Mar.  17.  Rudd,  Iowa  Mar.  11 

Mar.  18.  Ft.  Terry,  N.  Y Feb.  19 

Adv.  Feb.  19  to  Mar.  11. 

Mar.  18.  BracevlUe,   Ohio    Mar.    4 

Apr.  19.  Arkadelphia,  Ark Mar.  11 

Adv.   Mar.   11. 

Mar.  20.  Austin.    Minn Jan.  M 

Mar.  20.  Alliance,   Ohio    Mar.    4 

Mar.  20.  Plans,  Baldwinsville,  N.  Y.  Mar.  11 

Adv.  Mar.  11. 

Mar.  20.  Pelican    Rapids,    Mich Mar.  11 

Mar.  21.  Stuart,    Neb Mar.    4 

Mar.  21.  Normal,    111 Mar.    4 

Mar.  21.  Durham.  N.  C Mar.  11 

Mar.  22.  Mattoon,    III Feb.  11 

Mar.  22.  Aberdeen,    Wash Feb.  If 

Mar.  22.  Alta,  Iowa  Mar.    4 

Adv.  Mar.  4,  11. 

Mar.  22.  Tacoma,    Wash Mar.    4 

Mar.  22.  Harlem,   Mont Mar.    4 

Mar.  22.  Wilmington,   N.   C  Feb.  19 

Mar.  23.  Montezuma.   Ind Mar.    4 

Mar.  23.  Nlles,    Ohio    Mar.    4 

Mar.  23.  Vancouver,    B.    C Mar.  11 

Mar.  23.  Warsaw,    Ind Mar.  11 

Mar.  24.  Taylorvllle,  111 Feb.  19 

Mar.  24.  North  Olmstead,  Ohio Mar.  11 

Mar.  26.  Seattle,   Wash Feb.  19 

Mar.  25.  Hamilton,    Ala Mar.  11 

Mar.  27.  Pueblo,  Colo Feb.  26 

Mar.  27.  Urichsville,   Ohio    Mar.    4 

Mar.  28.  Dobson,   N.   C Mar.  11 

Adv.  Mar.  11. 

Mar.  28.  Sloan,   Iowa    Mar.  11 

Mar.  28.  Columbia,   S.  C Mar.  11 

Apr.  28.  New  Orleans,   La Mar.  U 

Mar.  29.  Aberdeen,  Wash Feb.  19 

Mar.  30.  Huntington.   Ind Mar.    4 

Mar.  30.  San  Bernardino,  Cal.   ....Mar.    4 

Mar.  31.  Seattle,   Wash ,..>..  Mar.  11 

Apr.     1.  Eveletli.   Minn ,. .  Mar.    4 

Apr.     1.  Ypsllantl,   Mich ....Mar.    4 

Apr.     4.  Lockport,  111 ..Mar.    4 

Apr.     4.  Dayton,  Ohio  ^^  Mar.  1] 

Apr.     6.  Valley  City,  N.   D Mar.    4 

Apr.     7.  Falls   City,   Neb Mar.  11 

Apr.  12.  Prescott,   Ariz Mar.  11 

Apr.  15.  Indian    Head,    Md Mar.    4 

Apr.  24.  Delphi,    Ind Feb.  M 

PRIVATE  BUILDINGS. 

Mar.  14.  Montreal,  Que. Feb.  It 

Mar.  14.  Portsmouth,    N.    H Mar.    4 

Mar.  15.  Marcellus,  N.  Y Feb.  19 

Mar.  15.  Jerseyville,   111 Mar.    4 

Mar.  15.  Dartmouth,   Ont Mar.    4 

Mar.  15.  New    Albany,    Ind Mar.  11 

Mar.  15.  Hackensack,   N.   J Mar.  11 

Mar.  15.  Philadelphia,    Pa Mar.  11 

Mar.  15.  Britt.   Iowa    Mar.  11 

Mar.  17.  Glenwood,   Minn Mar.    4 

Mar.  25.  Kankakee,   111 Mar.    4 

Mar.  25.  Cochrane,   Wis Mar.  U 

Mar.  25.  Minneota,  Minn Mar.  11 

Apr.     1.  Des   Moines,    Iowa Mar.  11 

Apr.     1.  Los  Angeles,   Cal Mar.  11 

Apr.     1.  Jamestown,    N.    D Mar.  11 

Apr.     1.  Cleveland.   Ohio    Jan.     I 

Apr.     1.  Minneapolis,  Minn Feb.  19 

Apr.     1.  Moose  Jaw,  Sask Mr.    4 

NEW  INDUSTRIAL  PLANTS. 

Apr.  15.  Manila,   P.   I Jan..     I 

MISCELLANEOUS. 

Mar.  14.  Cells,      Etc.,      Cincinnati, 

Ohio  Feb.  ft 

Mar.  14.  El.  Rys.,  Toronto,  Ont. . .  Feb.  It 

Mar.  15.  Railroad    Supplies,     Seat- 
tle, Wash Mar.    4 

Mar.  15.  Garbage   Disposal,    Mans- 
field,  Ohio   Mar.  11 

Mar.  15.  Stairway,   New   York, 

N.  Y Mar.  11 

Mar.  15.  Painting      Fences,      Etc., 

New  York,  N.  Y Mar.  11 

Mar.  15.  Hoists  in  Warehouse,  Los 

Angeles,  Cal Mar.  11 

Mar.  15.  Garbage    Incinerator,    El- 
gin,  111 Mar.  11 

Mar.  16.  Boilers  For   Sale,   Pough- 

keepsle,   N.   Y Mar.    4 

Adv.  Mar.  4,  11. 

Mar.  16.  Stone,    Etc.,    New    York, 

N.  Y Mar.  11 

Mar.  17.  Steel  Pipe,  Etc.,  Chicago, 

111 Mar.  1] 

Mar.  18.  Railroad    Work,     Buffalo, 

N.  Y Mar.  11 

Adv.  Mar.  11. 

Mar.  18.  Mall     Handling     Devices, 

New  Orleans,   La Mar.  11 

Mar.  20.  Garbage      Incinerator, 

Fresno,   Cal Mar.  11 

Mar.  21.  Cement,   Pittsburgh,   Pa. .  Mar.  11 

Mar.  22.  Garbage     Disposal,     Lin- 
coln.  Neb Feb.  M 

Adv.  Feb.  26. 

Mar.  24.  Street    Cleaning,    Wilkes- 

Barre,  Pa Mar.  11 

Adv.  Mar.  11. 

Mar.  27.  Structural    Steel,    Lorain, 

Ohio     Mar.    4 

Adv.  Mar.  4. 

Mar.  27.  Street   Sweeper,   Winona, 

Minn Mar.    4 

Mar.  28.  Railroad  Work,   Philadel- 
phia, Pa.   Mar.'4 

Adv,  Mar.  4,  11. 

Mar.  31.  Lamp  Posts,  Washington, 

D.  C Mar.  11 

Mar.  31.  Cement,  San  Diego.  Cal. ..Mar.  11 

.Apr.     1.  Memorial,  Fort  McHenry, 

(P.    O.    Baltimore.    Md.).NoT.  ft 

Apr.  22.  Steel   Towers,    Cordova, 

•    Alaska Mar.  11 

Funding  Bonds,   Lufklns, 

Tex.    Feb.  M 

Adv.  Feb.  26. 
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Bids  open  March  25,   1916. 

IMPROVED  fflGHWAYS, 
VOLUSIA  COUNTY,  FLORIDA 

DE  LAND.   FLA. 

Sealed  proposal*  will  be  received  by  the 
Board  of  County  Commissioners  of  Volu- 
sia County.  Florida,  fit  the  office  of  the 
Oounty  Clerk  in  the  Court  House  at  De 
Land.  Florida,  for  the  construction  ot  Ira- 
proved  Highways  in  the  De  Land-Lake 
Helen  Special  Road  and  Bridge  District  of 
Volusia  County,  Florida. 

Said  proposals  will  be  received  until 
t  P.  M.,  March  25,  1916.  at  which  time 
they  will  be  opened  and  read  publicly. 
Award  of  contracts  will  be  made  aa  soon 
thereafter  aa  practicable. 

The  approximate  quantities  are  as  fol- 
lows: 

189,899 — Lin.  ft.  roadway — 35.97  miles. 
11.398 — Cubic  yards  excavation 
64 — Lineal  feet  24-in.  drains 
5 — Lineal  feet  18-in.  drains 
96 — Lineal  feet  16-ln.  drains 
34 — Lineal  feet  12-in.  drains 
255 — Lineal  feet  concrete  header 
4,890 — Lineal  feet  granite  curb 
100,933 — Square  yards  pavement. 
123,013 — Square  yards  shoulders 
174.568 — Lineal  feet  curb 
190.74 — Cubic  yards  class  "A"  concrete 
121.22 — Cubic   yards   class    '"B"   concrete 
27,393 — Pounds  steel 
Each    bid    must    be   accompanied    by   a 
certified    check    on    a    State    or    National 
Bank  of  Florida  or  on  a  National  Bank 
of  any  other  State  for  5  per  cent  of  the 
amount   bid,    drawn   to   the   order   of    the 
County  Clerk,  Samuel  D.  Jordan. 

Plans  and  specifications  may  be  seen  at 
the  office  of  the  County  Clerk,  DeLand, 
Florida,  and  at  the  office  of  the  Engineers 
In  Atlanta,  Qa.  Copies  of  specifications 
may  be  obtained  from  either  the  Cuunty 
Clerk  or  the  Engineers  upon  receipt  of 
$1.00,  which  will  be  returned  when  speci- 
flcations  are  returned  in  good  shape. 

Copies  of  plans  may  be  obtained  from 
the  Engineers  for  SI  0.00  to  cover  their 
actual  cost. 

All  money  deposited  for  specifications 
•rlU  be  refunded  where  bonafide  bids  are 
made. 

A  surety  bond  for  2B  per  cent  of  con- 
tract price  will  be  required  of  successful 
bidders. 

The  rl^t  Is  reserved  to  reject  any  and 
all  bids,  or  waiving  formalities  to  ac- 
cept any  bid  that  may  be  to  the  best  Inr 
terest  af  the  Board. 

BOARD  OF  COUNTY  COMMISSIONERS, 
MATNARD  M.  BOND,  Chairman. 
SAMUEL  D.  JORDAN,  County  Clerk. 
The  J.  B.  MoCRART  CO.,  Engineers, 
1408-17  Third  National  Bank  Building, 
AtlB"tB,  Qa. 


Bids  open  March  IS,  1916. 

CONCRETE  BRIDGES 

Bids  will  be  received  until  noon,  Wednes- 
day, March  15th,  1916,  on  the  following: 

WdMMr  Street  Bridge  over  Mad  River, 
Eeowee  Street  Bridge  over  Mad  River, 
and  Fifth  Street  Bridge  over  Miami 
River,  Dayton,   Ohio. 

Sealed  propdsals  for  the  work  will  be 
received  until  noon,  March  15th,  1916,  by 
the  Director  of  Public  Service  of  the  City 
of  Dayton,  Ohio,  and  then  publicly  opened. 

A  full  description  of  this  work,  and  a 
statement  of  information  necessary  for 
bidders,  was  printed  in  the  Feb.  19th  Issue 
•f  this  Journal. 

Postpaid  copies  of  plans  and  speciflca- 
Uons  for  any  one  of  these  bridges  may  be 
secured  from  the  Director  of  Public  Serv- 
ice of  the  City  of  Dayton  by  sending  two 
dollars  (32.00)  for  any  one  set,  or  six  dol- 
lars ($6.00)  for  the  three.  Payments  made 
for  plans  and  specifications  will  not  t>e  re- 
funded. 

By  direction  of 

J.  E.  BARLOW, 
Director  of  Public  Service  of  the  City  ol 

Dayton.  Ohio. 


Official  Proposal  Announcements 

Price,  $2.40  an  inch. — Copy  can  be  received   until 
Thursday  10  a.  m.  for  issue  mailed  the  next  morning 


Bids  open  March  22,  1916. 

SCHOOL  BUILDING 

ALTA,  IOWA. 

Notice  is  hereby  given  that  the  Board 
of  Education  of  the  Alta  Consolidated 
School  District  of  Alta,  Iowa,  will  receive 
sealed  proposals  for  the  construction  of  a 
new  school  building  at  Alta,  in  accordance 
with  plans  and  specifications  made  by 
Smith  &  Kefter.  architects,  610,  Younger- 
man  Building,  Des  Moines,  Iowa. 

Plans  may  be  seen  at  Alta,  Iowa,  and 
bidders  desiring  the  exclusive  use  of  a  set 
of  plans  and  specifications  may  secure  the 
same  upon  application  to  Smith  &  Keffer, 
accompanied  by  a  certified  check  for  fifty 
dollars  ($50.00)  as  a  guarantee  for  the 
safe  return  of  the  plans  and  specifications. 
Said  check  will  be  returned  if  the  plans 
are  returned  with  proposal. 

The  plans  will  be  ready  on  or  before  the 
1st  day  of  March,  1916,  and  bids  will  be 
received  by  J.  Jay  Parker,  Secretary,  at 
Alta,  Iowa,  until  12  o'clock  noon,  on  the 
22d  day  of  March,  1916.  A  certified  check 
of  four  thousand  dollars  ($4,000.00),  pay- 
able to  the  treasurer  of  the  Consolidated 
School  District  of  Alta,  Iowa,  must  accom- 
pany each  proposal ;  such  check  to  be  for- 
feited to  the  said  school  district  of  Alta, 
Iowa,  in  case  the  bidder  fails  to  give  a 
good  and  sufficient  surety  bond  and  sign 
a  contract  within  ten  days  in  case  It  is 
awarded  to  him. 

The  Board  reserves  the  right  to  reject 
any  and  all  bids  submitted,  and  in  award- 
ing the  contract,  the  reputation  of  the  bid- 
der will  be  taken  Into  consideration  as 
well  as  the  amount  of  his  proposal. 

In  addition  to  the  above  bids,  sealed 
proposals  will  be  received  from  plumb- 
ing and  heating  contractors  for  the 
plumbing  and  heating  of  the  new  build- 
ing. The  same  general  conditions  to  apply 
as  those  provided  for  the  general  contract, 
and  a  certified  check  for  twelve  hundred 
and  fifty  dollars  ($1,250.00)  must  accom- 
pany each  sealed  proposal. 

J.   JAY   PARKER. 

Secretary. 

Dated  at  Alta,  Iowa,  February  15,  1916. 


Bids  open  March  28,  1916. 

STREET  PAVING 

SUMTER,  S.  C. 
Sealed  bids  will  be  received  at  the  City 
Clerk's  office  until  six  (6  P.  M.),  March 
28th,  1916,  for  Street  Paving.  Two  Hun- 
dred and  Twenty-five  Thousand  Dollars 
available.  Specifications  will  be  ready 
March  4th.  Plans  on  file  at  the  Engi- 
neer's office,  Sumter,  S.  C. 

(Signed)      D.    M.    BLANDING, 

Clerk  &  Treas. 
Engineer,  W.  LORING  LEE. 


Bids  open  April  3,  1916. 

NOTICE  OF  STREET 
IMPROVEMENT 

HURON,   S.  D. 

Sealed  bids  will  be  received  by  the  city 
auditor  until  1  o'clock  p.  m.,  April  3,  1916, 
for  approximately  16,000  sq.  yd.  of  pave- 
ment. Selection  will  be  made  after  the 
opening  of  bids  on  brick,  bitulithic,  rein- 
forced concrete,  asphaltic  concrete,  sheet 
asphalt,  and  creosoted  wood  blocks. 

Certified  check  In  the  sum  of  $1,500, 
payable  to  the  city  treasurer,  must  ac- 
company each  bid.  Copies  of  plans  and 
specifications  may  be  obtained  from  the 
city  engineer  by  application.  A  deposit  of 
three  dollars  must  accompany  such  appli- 
cation. 

S.  S.  OVIATT, 

City  Auditor. 

J.  B.  SULLIVAN, 

City  Engineer. 

Dated  Huron,  S.  D.,  Feb.  29,  1916. 


Bids  open  March  15.  1916. 

NOTICE  TO  CONTRACTORS. 

HEATING  WORK,  ETC. 

BINGHAMTON,  N.  Y. 

Sealed  proposals  for  heating  work  and 
addition  to  boiler  plant  and  equipment  at 
Binghamton  State  Hospital,  Binghamton, 
N.  Y.,  will  be  received  by  the  State  Hos- 
pital Commission,  Capitol,  Albany,  N.  Y., 
until  2.30  o'clock  p.  m.,  on  Wednesday, 
March  15,  1916,  when  they  will  be  publicly 
opened  and  read.  Proposals  shall  be  en- 
closed in  an  envelope  furnished  by  the 
State  Architect  sealed  and  addressed  and 
shall  be  accompanied  by  a  certified  check 
in  the  sum  of  five  per  cent  (5%)  of  the 
amount  of  proposal.  The  contractor  to 
whom  the  award  is  made  will  be  required 
to  furnish  surety  company  bond  in  the 
sum  of  fifty  per  cent  (50%)  of  the 
amount  of  contract  within  thirty  (30) 
days  after  official  notice  of  award  of  con- 
tract and  in  accordance  with  the  terms  of 
specification  No.  2321.  The  right  is  re- 
served to  reject  any  or  all  bids.  Draw- 
ings and  specifications  may  be  consulted 
at  the  Binghamton  State  Hospital,  at  the 
New  York  office  of  the  Department  of 
Architecture,  Room  1224,  Woolworth 
Building  and  at  the  Department  of  Archi- 
tecture, Capitol,  Albany,  N.  Y.  Drawings 
and  specifications  and  blank  forms  of  pro- 
posal may  be  obtained  at  the  Department 
of  Architecture,  Capitol,  Albany,  N.  Y., 
upon  reasonable  notice  to  and  in  the  dis- 
cretion of  the  State  Architect,  Lewis  F. 
Pilcher,  CSipitol,  Albany,  N.  Y. 

E.  S.  ELWOOD,  Secretary, 
State  Hospital  Commission. 

Dated  Feb.  28,  1916. 


Bids  open  March  16,  1916. 

GATE  VALVES  AND  CHECK 
VALVES 

DEPARTMENT   OF  PARKS  AND   PUB- 
LIC   PROPERTY. 
CITY  OF  ATLANTIC  CITY,   N.   J. 

Sealed  proposals  for  making  and  fur- 
nishing gate  valves  and  check  valves  for 
the  City  of  Atlantic  City  will  be  received 
by  the  Board  of  Commissioners  of  Atlantic 
City,  when  called  for  at  the  Chambers  of 
the  Board  in  the  City  Hall,  during  a  meet- 
ing to  be  held  by  that  body  on  the  16th 
day  of  March,  A.  D.  1916,  at  which  time 
and  place,  during  the  session  of  said 
Board,  the  proposals  will  be  opened  and 
publicly  read. 

The  materials  to  be  made  and  furnished 
under  the  proposals  embrace  approxi- 
mately : 

18  20-in.  gate  valves  with  bell  ends. 

3  16-in.  gate  valves  with  bell  ends. 
18  12-in.  gate  valves  with  bell  ends. 

7  12-in.  gate  valves  with  flange  ends. 
54    8-in.  gate  valves  with  bell  ends. 
50    8-in.  gate  valves  with  fiange  ends. 

2    6-in.  gate  valves  with  bell  ends. 
2    6-ln.  gate  valves  with  flange  ends. 
14  12-in.  check  valves  with  flange  ends. 

8  8-ln.  check  valves  with  flange  ends. 

4  6-in.  check  valves  with  flange  ends. 
Each  proposal  must  be  accompanied  by 

a  certified  check  drawn  upon  a  National 
or  State  bank  or  a  trust  coippany,  and  to 
the  order  of  the  City  Treasurer,  for  the 
sum  of  flve  hundred  dollars  ($500.00). 

Specifications,  plans  and  blank  forms  of 
proposal  can  be  obtained  upon  application 
to  L.  Van  Gilder,  Engineer  and  Superin- 
tendent of  Water  Department  at  his  office 
In  Atlantic  City. 

The  Board  of  Commissioners  expressly 
reserves  the  right  to  reject  any  or  all  bids 
as  it  may  deem  best  for  the  public  in- 
terest. 

HARRY   BACHARACH, 

Director  of  Parks  and  Public  Property. 


Bids  open  March  23.  1916. 

NOTICE  TO  LEVEE  AND  SEWER 
CONTRACTORS 

VINCENNES,  IND. 

Sealed  proposals  will  be  received  by 
Jacob  S.  Spiker,  Constructing  Commis- 
sioner, at  his  office  in  the  Noble  Block,  in 
the  C^ty  of  Vincennes,  Ind.,  until  3  o'clock 
p.  m.,  on  March  23,  A.  D.  1916,  for  the 
construction  of  the  William  H.  Brevoort 
et  al  Levee  System  and  the  Sewers 
through  the  same,  according  to  the  plans 
and  speciflcations  and  profiles  now  on  file 
with  the  Clerk  of  the  Knox  Circuit  Court 
of  Knox  County,  Indiana,  and  in  the  office 
of  Jacob  S.  Spiker,  the  Constructing  Com- 
missioner. 

The  Levee  System  consists  of  twenty- 
one  miles  along  the  Wabash  River,  ten 
miles  along  White  River  and  six  miles 
along  River  Dushee  and  Plass  Ditch,  with 
an  aggregate  amount  of  earthwork  of 
1,684,350  yd.,  forty-four  reinforced  con- 
crete and  cast-iron  pipe  sewers  with  flood 
gates,  moving  ten  buildings  and  furnishing 
and  driving  25,000  ft.  of  sheet  piling. 
Complete  plans  and  speciflcations  and 
blank  proposals  can  be  obtained  of  the 
Superintendent  of  Construction,  for  $12.50  : 
speciflcations  and  blanks  alone,  $1.50. 

Certified  check  required,  5  per  cent  of 
amount  of  bid.  Bond  of  successful  bidders 
twice  the  amount  of  contract,  to  be  ap- 
proved by  constructing  commissioner  and 
Judge  of  the  Knox  Circuit  Court 

Right  reserved  to  reject  any  or  all  bids 
or  part  of  bid.  Contracts  to  lowest  and 
best  bidder  or  bidders  will  be  awarded 
within   ten   days  after  date   for  receiving 

bids. 

JACOB  S.  SPIKER, 
Constructing  Commissioner. 

Bids  open  March  16,  1916. 

BOILERS  FOR  SALE 

POUGHKEEPSIE,  N.   Y. 

Proposals  are  invited  until  4  p.  m., 
March  16,  1916,  for  the  sale  of  three 
70-h.p.  Delaney  Return  Tubular  Dome  Top 
boilers,  5  ft.  0"  x  16  ft.  0"  with  80  3" 
tubes,  5''  steam  stop  valves,  CTrosby 
spring  safety  valves,  pressure  gauges, 
water  columns  and  other  mountings.  Or- 
dinary fixed  grates  5  ft.  0"  x  5  ft  3". 
Insured  at  100  lbs.  working  pressure, 
in  use  20  years.  To  be  sold  as  standing  in 
building  at  dock  on  Hudson  River. 

It  win  be  necessary  to  make  an  opening 
and  remove  the  boilers  through  the  side 
of  the  brick  building.  Proposals  to  be  a 
net  price  for  the  boilers  with  the  brick 
work  satisfactorily  replaced  after  re- 
moval. 

A    certified     check     for     thirty    dollar* 
($30.00)    must  accompany  each  proposal. 
BOARD  OF  PUBLIC  WORKS, 

Poughkeepsie,  N.  Y. 

Bids  open  March  28,  1916. 
THE     PENNSYLVANIA     RAILROAD 
CX)MPANY. 

WORK  APPURTENANT  TO 

SOUTH  PHILADELPHIA 

TRACK  ELEVATION 

Sealed  proposals  for  work  under  the 
following  contract  will  be  received  at  the 
office  of  the  Chief  Engineer,  Room  607, 
Broad  Street  Station,  Philadelphia,  until 
March  28,  1916,  at  12  o'clock  noon. 

Viz. :  CONTRACT  No.  11-B— INBOUND 
FREIGHT  HOUSE  AND  AUTOMOBILE 
PLATFORM  IN  FEDERAL  STREET 
YARD,  PHILADELPHIA,  PA. 

Plans,  speciflcations  and  blank  forms 
for  bidding  may  be  obtained  at  the  offlctr 
of  the  Chief  Engineer,  Room  607,  BroBil 
Street  Station. 

The  right  is  reserved  by  the  Pennsylva- 
nia Railroad  Company  to  reject  any  or  all 
bids. 

A.  C.  SHAND, 

CJhlef  Engineer. 

E.  B.  TEMPLE, 

Asst  Chief  Engineer. 


March  18,  1916 
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Edward  J.  Pearson  has  resigned  his 
position  as  first  vice-president  of  the  Texas  & 
Pacific  Railway  to  accept  an  appointment  as 
a  vice-president  of  the  New  York,  New  Haven 
&  Hartford,  with  headquarters  in  Boston.  He 
will  have  charge  of  all  matters  relating  to  con- 
struction, operation  and  maintenance.  Mr. 
Pearson  was  graduated  from  the  civil  engi- 
neering department  of  Cornell  University  in 
1883,  after  which  he  entered  the  service  of  the 
Northern  Pacific  as  an  assistant  engineer  on 
construction  work.  In  1885  he  was  appointed 
supervisor  of  bridges,  buildings  and  water  sup- 
plies on  the  Minnesota  division  of  that  road, 
in  which  position  he  remained  for  five  years. 
In  1892  he  was  appointed  principal  assistant 
engineer  on  the  Chicago  &  Northern  Pacific 
and  the  Wisconsin  Central  lines,  and  1894 
found  him  in  the  operating  department  of  the 
Missouri  &  Yellowstone  division.  In  1904  he 
became  chief  engineer  of  the  Northern  Pacific, 
which  position  he  filled  for  seven  years.  He 
was  elected  first  vice-president  of  the  Missouri 
Pacific  in  1911  and  in  April  of  1915  he  became 
first  vice-president  of  the  Texas  &  Pacific  Rail- 
way. He  has  studied  railway  construction  and 
operation,  and  has  paid  particular  attention 
to  terminal  work  in  Chicago,  St.  Louis,  Kan- 
sas City  and  New  Orleans. 

William  Mulholland,  chief  engi- 
neer of  the  Board  of  Water  Commissioners  of 
Los  Angeles,  Cal.,  visited  Seattle,  Wash., 
March  13,  at  the  request  of  A.  H.  Dimock,  city 
eng:ineer  of  that  city,  for  the  purpose  of  mak- 
ing an  examination  of  the  Cedar  River  basin, 
and  to  make  a  report  on  the  most  feasible 
method  of  sealing  the  north  bank  of  the  river 
so  that  the  new  masonry  dam  can  be  made 
available  for  use.  Late  in  1915  Frederic  P. 
Stearns,  consulting  engineer,  of  Boston,  and 
R.  H.  Thomson,  former  city  engineer  of  Seattle, 
visited  the  basin  and  made  special  investiga- 
tions. They  will  make  their  recommendations 
following  Mr.  Mulholland's  examination.  The 
three  engineers  were  engaged  as  experts  by  the 
city  council  of  Seattle,  on  the  advice  of  the 
city  engineer. 

Russell  E.  Harrison,  formerly  as- 
sistant city  engineer  of  Grand  Rapids,  Mich., 
has  resigned  to  become  vice-presio-jnt  and  gen- 
eral manager  of  the  L.  A.  Boulay  Company, 
civil  and  sanitary  engineers,  of  Toledo,  Ohio. 
Mr.  Harrison  was  graduated  from  the  civil  en- 
gineering department  of  the  University  of 
Michigan  in  1906.  He  spent  the  summers  of 
1902  and  1903  in  the  signal  department  of  the 
Michigan  Central  Railroad,  and,  during  the 
summer  of  1904,  was  draftsman  for  the 
Wabash  Railroad.  He  then  spent  one  year  as 
draftsman  and  instrument  man  with  Gardner 
S.  Williams,  consulting  engineer,  of  Ann  Ar- 
bor, Mich.,  and,  in  1906,  he  became  draftsman 
and  field  assistant  with  Riggs  &  Sherman,  con- 
sulting engineers,  of  Toledo.  January,  1907, 
found  him  assistant  engineer  on  bridge  and 
building  construction  with  A.  H.  Smith,  con- 
sulting engineer,  of  that  same  city,  in  whose 
service  he  remained  until  his  appointment  as 
resident  engineer  in  charge  of  municipal  con- 
struction with  the  Riggs  &  Sherman  Company 
in  May,  1908.  In  November,  1909,  he  was 
appointed  designing  engineer  in  the  city  en- 
gineer's office  at  Grand  Rapids,  where  his  work 
was  on  storm  water  and  sanitary  sewers,  spe- 
cial discharge  and  suction  lines  for  the  new 
high-service  waterworks  pumping  station  and 
a  preliminary  design  for  a  trunk  sewer.  He 
became  resident  engineer  in  charge  of  the  con- 
struction of  a  filtration  plant  for  Grand 
Rapids  in  August,  1910,  and  later  was  made 
assistant  city  engineer,  which  position  he  held 
up  to  the  time  of  the  present  appointment. 

Aaron  Lloyd  has  been  appointed  super- 
intendent of  construction  for  the  new  State 
bridge  at  Spring  City,  Pa. 

William  Elbring  has  been  named  by 
the  St.  Louis  County  Court  as  the  con'feulting 
engineer  to  direct  the  making  of  preliminary 
plans  for  road  building  work  to  be  done  in 
that  county.  Mr.  Elbring  is  at  present  county 
surveyor. 


Samuel  C.  Lancaster,  consulting 
highway  engineer  and  builder  of  the  Columbia 
Highway  in  Oregon,  delivered  an  illustrated 
lecture  on  that  road  before  the  Chicago  Asso- 
ciation of  Commerce,  March  8. 

W.  W.  K.  Sparrow,  assistant  chief  engi- 
neer of  the  Missouri  Public  Service  Commis- 
sion, and  author  of  the  valuation  report  on 
the  Mississippi  River  &  Boone  Terre  Railway, 
abstracted  on  page  386  of  this  issue,  has  been 
appointed  valuation  engineer  of  the  Chicago, 
Burlington  &  Quincy,  effective  April  1,  with 
headquarters  at  Chicago.  Mr.  Sparrow  was 
born  in  Ireland  in  1879.  He  was  an  articled 
pupil  to  B.  A.  Wise,  chief  engineer  of  the  Bel- 
fast &  Northern  Counties  Railway  from  1896 
to  the  end  of  1898.  For  the  next  ten  years, 
until  1908,  he  was  engaged  in  various  railroad 
work  in  the  employ  of  the  Cape  Government 
Railways  and  the  Chartered  Company  of  Rho- 
desia. He  then  came  to  the  United  States  and 
was  for  three  years  with  Waddell  &  Harring- 
ton, consulting  engineers,  of  Kansas  City,  Mo., 
engaged  on  steel  and  reinforced-concrete  de- 
sign. From  July,  1912,  to  September,  1913,  he 
was  associated  with  Hans  Von  Unwerth,  con- 
sulting engineer,  also  of  Kansas  City.  In  the 
latter  month  he  was  made  assistant  chief  en- 
gineer of  the  Missouri  Public  Service  Com- 
mission. 

Henry  J.  Horn,  formerly  vice-presi- 
dent of  the  Boston  &  Maine,  and  lately  en- 
gaged as  consulting  engineer  in  special  rail- 
road work,  has  been  elected  to  membership 
in  the  corporation  of  the  Massachusetts  Insti- 
tute of  Technology.  Mr.  Horn  was  graduated 
from  the  civil  engineering  department  of  the 
institute  in  1888.  He  spent  his  summers  in 
the  employ  of  several  roads  and  after  gradua- 
tion entered  the  service  of  the  Chicago,  St. 
Paul  &  Kansas  City  Railway,  as  assistant  en- 
gineer. He  left  that  company  in  March,  1889, 
and  held  positions  in  the  engineering  depart- 
ments of  several  roads  until  April,  1904,  when 
he  was  appointed  general  manager  of  the 
Northern  Pacific,  which  position  he  held  until 
October,  1907.  He  was  engaged  in  commercial 
business  until  May,  1910,  when  he  became  as- 
sistant general  manager  of  the  Chicago,  Bur- 
lington &  Quincy.  He  held  this  position  for 
only  a  few  months,  and  was  appointed  as- 
sistant to  the  president  of  the  New  York, 
New  Haven  &  Hartford  in  December,  1910.  A 
month  later  he  was  made  vice-president  of  that 
road  and  in  June,  1912,  he  was  appointed  vice- 
president  of  the  Boston  &  Maine.  He  resigned 
from  the  vice-presidency  of  the  New  York, 
New  Haven  &  Hartford  on  Feb.  1,  1913,  and 
since  then  has  been  a  special  consulting  engi- 
neer, with  offices  in  Brookline,  Mass. 

Richard  S.  Lea,  consulting  engineer,  of 
Montreal,  has  accepted  a  nomination  on  the 
proposed  board  of  engineers  to  investigate  the 
construction  of  the  Great  Winnipeg  Water 
District  aqueduct.  Mr.  Lea's  associates  on 
the  committee  will  probably  be  J.  G.  Sullivan, 
chief  engineer  of  the  Western  lines  of  the 
Canadian  Pacific  and  Col.  Henry  N.  Ruttan, 
consulting  engineer. 

F.  Herbert  Snow,  chief  of  the  engi- 
neering division  of  the  Pennsylvania  Public 
Service  Commission,  Harrisburg,  Pa.,  has  been 
appointed  lecturer  on  public  utilities  at  Penn- 
sylvania State  College.  He  will  give  a  series 
of  10  lectures  on  public  utilities  to  the  seniors 
in  the  school  of  engineering. 

Charles  E.  Hewes,  formerly  city 
engineer  of  Alhambra,  Cal.,  has  been  made 
city  manager,  an  office  created  under  the  re- 
cently adopted  commission  form  of  govern- 
ment. 

Robert  L.  Wood  has  resigned  as  city 
engineer  of  El  Monte,  Cal.,  to  accept  a  posi- 
tion with  the  St.  Louis  &  Iron  Mountain  Rail- 
way at  Monroe,  La. 

Matthew  J.  Scammel,  superin- 
tendent of  blast  furnaces  for  the  Sparrows 
Point  Plant  of  the  Maryland  Steel  Company, 
has  been  appointed  general  manager  of  that 
plant,  to  be  effective  June  1. 


Albert  McMahon,  city  engineer  for 
Menasha,  Wis.,  has  al.so  been  engaged  as  city 
engineer  for  Neenah. 


Obituary  Notes 


Theodore  Voorhees,  president  of 
the  Philadelphia  &'  Reading  Railway  Company 
died  at  Elkins  Park,  a  suburb  of  Philadelphia, 
March  12.  He  was  born  in  1847  and  was 
graduated  from  Rensselaer  Polytechnic  Insti- 
tute in  1869.  He  then  entered  the  engineering 
department  of  the  Delaware,  Lackawanna  & 
Western  Railroad  where  he  served  for  four 
years,  after  which  he  was  successively  super- 
intendent of  the  Syracuse,  Binghamton  & 
New  York  Railroad  for  two  years,  in  the  trans- 
portation department  of  the  Delaware  &  Hud- 
son Canal  Company  at  Albany  for  three 
months,  and  superintendent  of  the  Saratoga 
&  Champlain  Division  of  the  Northern  Rail- 
road department  of  the  same  company  from 
March,  1875,  to  October,  1885.  In  October  of 
the  latter  year  Mr.  Vorhees  went  to  the  New 
York  Central  &  Hudson  River  Railroad  as 
assistant  general  superintendent,  which  posi- 
tion he  held  until  March  1,  1890,  when  he  was 
made  general  superintendent.  In  1891  he  be- 
came also  general  superintendent  of  the  Rome, 
Watertown  &  Ogdensburg  Road,  and  he  held 
the  two  positions  until  the  time  of  his  appoint- 
ment as  first  vice-president  of  the  Philadel- 
phia &  Reading,  Feb.  1,  1893.  He  joined  The 
American  Society  of  Civil  Engineers  May  6, 
1885.  The  success  of  his  work  is  said  to  have 
been  the  result  of  his  adopting  the  policy  of 
making  every  man  on  his  road  feel  that  the 
company's  interest  was  his  own. 

Henry  T.  Kendall,  civil  engineer,  and 
former  member  of  the  firm  of  Kendall  Broth- 
ers, of  Reading,  Pa.,  died  March  6  at  the  age 
of  seventy-three.  Mr.  Kendall  was  born  in 
Reading,  and  served  in  the  50th  Pennsylvania 
Volunteers  during  the  Civil  War.  After  the 
war  he  was  graduated  from  the  Philadelphia 
Polytechnic  College,  and  became  associated 
with  his  brother  Joseph  V.  Kendall.  He  re- 
tired from  active  work  ten  years  ago. 

Robert  M.  Jones,  well  known  engineer 
of  Denver,  Col.,  died  suddenly  March  1  at 
Carlsbad,  N.  M.,  after  a  short  illness.  He  had 
been  in  Carlsbad  several  months  repairing  the 
Tansill  dam  on  the  Pecos  River  when  he  was 
fatally  stricken.  Mr.  Jones  was  born  in 
Wayne,  Ohio,  in  1853,  and  began  his  engineer- 
ing work  as  a  U.  S.  deputy  surveyor  locating 
townships  and  territorial  boundaries  in  New 
Mexico,  Indian  Territory  and  Wyoming.  In 
1880  he  applied  the  Burt  solar  attachment  to 
the  transit  and  patented  the  Jones  latitude  arc 
for  observing  latitude  at  any  time  of  day.  In 
1883  he  built  a  steam  power  plant  at  Laramie, 
Wyo.,  and  for  several  years  devoted  his 
efforts  to  erecting  many  similar  structures. 
Mr.  Jones  was  one  of  the  first  to  see  the  pos- 
sibilities of  hydroelectric  development,  and, 
having  the  courage  of  his  convictions,  he 
financed  the  construction  of  the  Big  Cotton- 
wood hydroelectric  plant  during  the  panic  of 
1893.  This  plant  was  designed  to  supply  power 
to  Salt  Lake  City,  and,  although  it  was  one  of 
the  first,  it  is  still  operating  as  a  part  of  the 
Utah  system.  The  Cottonwood  plant  was  fol- 
lowed by  the  "Jordan  Narrows"  structure 
south  of  Salt  Lake  City  and  the  plant  of  the 
Pike's  Peak  Power  Company  which  was  de- 
scribed in  Enginering  Record  on  page  50  of  the  • 
issue  of  July  19,  1902.  Mr.  Jones  located,  de- 
signed and  constructed  the  first  plant  of  the 
Nevada-California  Power  Company  after 
which  he  erected  a  specially  designed  struc- 
ture for  the  Black  Hills  Traction  Company. 
Since  1906  he  maintaiAed  an  office  in  Denver, 
acting  as  engineer  in  examination  and  desig^n 
of  many  hydroelectric  projects  throughout  the 
West  and  Mexico,  and  for  several  years,  he 
gave  much  of  his  time  to  the  development  of 
a  process  for  making  hollow  reinforced-con- 
crete poles,  piles  and  pipe. 


CONTRACTING  NEWS 


Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  BuUding  Supplies 


PROMISE  of  better  activity  in  building  con- 
struction than  in  some  time  is  seen  in  the 
steadily-growing  orders  and  inquiries  for 
structural  steel.  Last  week  orders  placed  and 
work  bid  on  are  said  to  have  amounted  to  55,000 
tons,  while  new  prospective  contracts  developed 
during  the  week  will  require  50,000  tons  addi- 
tional. For  the  New  York  metropolitan  district 
alone  plans  now  on  the  boards  of  architects  are 
estimated  to  require  30,000  to  40,000  tons  of  steel. 

Surplus  bank  reserves  in  New  York  are  lower 
and  loans  are  far  in  excess  of  last  year's  figures. 
These  conditions  may  mean  advances  in  money 
rates.  A  factor  contributing  to  them  has  been 
the  large  amount  of  surplus  funds  invested  in 
securities  formerly  held  in  Europe  and  sent  back 
in  part  payment  for  our  unusual  exports.  The 
unprecedented  balance  of  trade  in  our  favor  which 
resulted  in  the  absorption  of  capital  in  this  way 
is  now  being  cut  down,  however,  by  steadily- 
growing  imports. 

The  last  monthly  crop  report  of  the  Secretary 
of  Agriculture  estimates  the  total  value  of  all 
crops  for  1915  at  $6,788,905,000,  nearly  8  per  cent 
more  than  in  1914  and  more  than  12  per  cent 
above  the  preceding  five-year  average.  Thus  the 
chief  source  of  the  money  available  for  invest- 
ment in  public  and  private  enterprises  requiring 
construction  work  is  in  the  best  condition  of  our 
history. 

It  has  been  estimated  by  the  Railway  Age 
Gazette  that  the  railroads  of  the  country  earned 
3.09  per  cent  on  their  property  investment  in  the 
last  half  of  1915,  and  that,  if  the  recent  rate  of 
increase  in  net  operating  income  is  maintained  to 
the  end  of  the  fiscal  year,  an  average  return  of 
less  than  5  per  cent  on  the  property  investment 
will  be  realized.  This  estimate  is  based  on  the 
fact  that  summer  and  fall  earnings  always  ex- 
ceed those  of  the  winter  and  spring  months.  It 
shows  that  still  further  improvement  must  take 
place  before  extended  new  construction  can  be- 
come general.  Such  construction  is  needed  to 
keep  pace  with  the  growth  of  the  country,  and  it 
is  to  be  hoped  that  developments  will  give  it 
precedence  over  the  proposed  increase  in  the 
wages  of  the  best-paid  class  of  railroad  employees. 

Buildings 

The  volume  of  building  work  continued  to  grow 
during  the  past  week.  The  contracts  awarded 
include:  $150,000  loft  building  and  $150,000  tele- 
phone exchange.  New  York  City;  $220,000  high 
school,  Morristown,  N.  J.;  ten-story  industrial 
building  and  $125,000  theater,  Philadelphia; 
$125,000  store  building,  New  Orleans;  $200,000 
institute  building,  St.  Louis;  $157,000  courthouse, 
Rockford,  111.;  $550,000  grain  elevator,  Minne- 
apolis, and  $200,000  hotel,  Omaha. 

Among  the  new  projects  on  which  bids  are  de- 
sired are:  $330,000  school,  Butler,  Pa.;  $250,000 
bank  building,  Elyria,  Ohio;  $255,000  court  house, 
Portland,  Ind.,  and  $200,000  cathedral,  Sioux 
Falls,  S.  D. 

The  following  work  now  in  the  hands  of  archi- 
tects and  engineers  is  noted:  $200,000  factory, 
Maspeth,  L.  I.;  $135,000  club  house,  Morristown, 
N.   J.;    $250,000   apartment  house,   Washington, 


D.  C;  $300,000  warehouse,  $150,000  store  and 
$350,000  power  house,  New  York  City;  $350,000 
hotel,  Washington,  D.  C. ;  twelve-story  office  build- 
ing, Atlanta,  Ga. ;  $150,000  factory,  Cleveland; 
$350,000  school,  Gary,  Ind. ;  $140,000  railway  sta- 
tion, Butte,  Mont.;  $250,000  bank  building  and 
$150,000  office  building,  Portland,  Ore. 

Among  the  public  buildings  for  which  bonds 
have  been  abld  are  a  $225,000  court  house  at 
Wichita  Falls,  Tex.,  a  $300,000  municipal  build- 
ing at  Pueblo,  Col.,  and  school  buildings  for  which 
$250,000  bonds  have  been  sold  at  Circleville,  Ohio. 
Other  proposed  building  construction  noted  in- 
cludes: New  railroad  freight  house  and  improve- 
ments costing  $2,000,000  at  Providence,  R.  I.; 
$150,000  lodge  building,  Baltimore;  $200,000  high 
school,  Scranton,  Pa.;  $250,000  college  building, 
Cincinnati;  $350,000  cold  storage  warehouse  and 
$150,000  bakery,  Cleveland;  $750,000  lodge  build- 
ing, Indianapolis;  $125,000  apartment  house,  St. 
Louis,  and  additional  buildings  for  the  University 
of  California  at  Berkeley  to  cost  $580,000. 

Bridges  and  Roads 

A  contract  has  been  awarded  for  the  substruc- 
ture of  the  railroad  bridge  at  New  London,  Conn. 
A  contract  for  the  temporary  bridge  to  Belle  Isle 
at  Detroit,  which  had  to  be  readvertised  because 
the  county  commissioners  had  not  approved  the 
first  plans,  has  just  been  awarded  at  $100,000. 
Bids  have  been  opened  in  Kansas  City  for  the 
construction  of  the  $600,000  Central  Avenue 
bridge.  The  lowest  bid  received  for  building 
the  Lake  Washington  Canal  bridge  at  Seattle  was 
$296,000.  Bids  are  to  be  opened  April  6  for  the 
bridge  work  readvertised  at  Miami,  Fla. 

A  commission  has  been  appointed  by  the  Gov- 
ernor to  take  charge  for  New  Jersey  of  building 
the  $18,000,000  bridge  between  Philadelphia  and 
Camden.  The  cost  of  the  bridge  over  the  Potomac 
River  at  Washington  is  fixed  at  not  more  than 
$1,000,000  by  the  bill  authorizing  it,  which  has 
passed  the  House  of  Representatives.  The  House 
has  also  authorized  the  construction  of  a  county 
bridge  over  the  Ohio  River  at  McKees  Rocks,  Pa. 
A  county  bridge  costing  $135,000  is  contemplated 
at  Duboistown,  Pa.  A  railroad  bridge  planned  at 
Freeport,  Tex.,  will  cost  $200,000.  Bridge  con- 
struction recommended  by  the  city  engineer  of 
Spokane  will  cost  $360,000. 

Paving  work  is  increasing  with  the  opening  of 
the  season,  and  the  number  of  counties  voting  or 
considering  large  road  bond  issues  indicates  that 
construction  in  this  line  will  again  be  active  this 
summer.  Contracts  reported  let  include:  Eliza- 
beth, N.  J.,  bituminous  on  concrete  base,  $79,000; 
Atlantic  City,  boulevard,  $280,000;  Baltimore 
(bids  opened),  asphalt  paving,  $94,000;  Topeka, 
Kan.,  brick  paving,  $106,000;  Indianapolis,  wood 
paving  blocks,  $511,000;  Seattle  (bids  opened), 
grading  and  paving,  two  contracts,  $166,000,  and 
Burlingame,  Cal.,  paving  67  blocks,  $247,000. 

Bids  are  reported  desired  on  the  following  pav- 
ing and  road  work:  Bayorine,  N.  J.,  $200,000; 
Hazleton,  Pa.,  street  paving,  $89,000;  Wheeling, 
W.  Va.,  10  miles  county  road  paving,  $200,000; 
Morristown,  Tenn.,  40  miles  highway  improve- 
ments; South  Bend,  Ind.,  street  paving,  $153,000; 


and  Sioux  City,  Iowa,  37,000  sq.  yd.  of  concrete 
paving. 

A  contract  for  additional  paving  work  to  be 
let  next  month  at  Bayonne,  N.  J.,  will  amount 
to  $200,000.  Altoona,  Pa.,  is  ready  to  pave 
twenty-three  city  blocks.  County  road  bonds  in 
the  sum  of  $350,000  have  been  sold  at  Winchester, 
Tenn.  Jackson,  Tenn.,  is  to  let  a  contract  next 
month  for  55,000  sq.  yd.  of  paving  on  concrete 
base.  The  Minnesota  State  Highway  Commission 
will  spend  $1,500,000  this  year  on  road  work. 

Waterworks  and  Sewers 

Atlantic  City,  N.  J.,  has  bought  cast-iron  pipe 
for  fire  mains  costing  $58,000.  Waterworks  con- 
struction contracted  for  at  Malvern,  Ark.,  will 
cost  $96,000.  The  lowest  bid  received  at  Mil- 
waukee for  building  the  extension  to  the  Linwood 
Avenue  intake  tunnel  was  $480,000.  Contracts 
amounting  to  $54,000  for  constructing  the  Ottawa 
pumping  station  have  been  awarded.  Bids  are 
desired  on  12,000  tons  of  cast-iron  pipe  at  Roches- 
ter, N.  Y.,  and  for  building  a  filtration  plant  at 
Florence,  Ala.  Buffalo  is  to  complete  its  high- 
pressure  water  system  at  a  cost  of  $150,000- 
Waterworks  improvements  costing  $376,000  have 
been  authorized  at  Cleveland.  The  Denver  (Col.) 
Union  Water  Company  is  planning  improvements 
that  will  cost  $100,000.  The  estimated  cost  of 
the  water  system  proposed  at  Hamilton,  Mont., 
is  $71,000. 

The  lowest  bids  received  for  the  sewer  work  at 
Savannah,  Ga.,  total  $253,000.  The  lowest  bid 
received  at  Chicago  for  the  stock  yards  inter- 
cepting sewer  was  $91,000.  Bids  are  desired  at 
Madison,  111.,  for  sewer  work  to  cost  $155,000  and 
at  Billings,  Mont.,  for  constructing  storm  sewers 
to  cost  $54,000.  The  following  proposed  sewer- 
age work  was  reported  last  week:  Rochester, 
N.  Y.,  $100,000  sewer;  Warren,  Pa.,  $100,000 
trunk  sewer;  Zanesville,  Ohio,  trunk  sewer, 
$216,000;  Taylorville,  111.,  sewer  system,  $83,000; 
Des  Moines,  Iowa,  pumping  station,  sewage  dis- 
posal plant  and  sewer  extensions,  $1,000,000; 
Minneapolis,  new  sewer  construction,  $600,000; 
Madison,  Mo.,  sewer  system,  $160,000. 

Miscellaneous 

The  lowest  bid  received  for  a  subway  station- 
finish  contract  in  New  York  City  was  $344,000. 
A  low  bid  of  $573,000  was  received  for  construct- 
ing the  Forty-sixth  Street  pier  shed  in  New  York 
City.  A  contract  for  building  8  miles  of  railroad 
has  been  awarded  at  Cannon,  Ky.  Bids  will  be 
opened  April  14  in  New  York  City  for  the  re- 
moval of  Coenties  Reef,  which  was  recently  au- 
thorized by  Congress. 

A  bill  authorizing  the  appropriation  of  $600,000 
for  harbor  improvements  at  Boston  has  passed  the 
Massachusetts  Legislature.  Two  new  railroad 
companies  have  been  incorporated,  one  to  con- 
struct 21  miles  of  line  near  Shelby,  N.  C,  and 
one  to  build  a  41-mile  road  from  Frankfort  to 
Ben  Davis,  Ind.  A  contract  for  building  a 
$400,000  wharf  will  be  let  soon  at  Houston,  Tex. 
Plans  have  been  completed  at  Tacoma,  Wash., 
for  dredging  work  to  cost  $200,000. 


WATERWORKS 


PROPOSED     WORK. 

Buffalo,  N.  Y. — Senate  cities  Committee 
reported  favorably  the  Greiner  bill  au- 
Uiorizins  Buffalo  to  issue  1500,000  bonds 
for  water  and  sewer  construction. 

Council  authorized  a  bond  Issue  of 
$150,000  to  complete  the  downtown  high 
pressure  water  mains. 

Bridgeton,  N.  J. — Council  authorized 
issue  of  J30.000  bonds  for  laying  high 
pressure  water  mains  in  industrial  sec- 
tion of  city. 

Rockaway,  N.  J. — Borough  Council  has 
decided  to  install  water  meters.  Address 
Borough  Clerk. 


Johnsonburg,       Pa. — State       Board      of 
Health  has  ordered  installation  of  nitra- 
tion   plants    at    Johnsonburg    Paper   Mills 
•  and    several    central    Pennsylvania    tan- 
neries. 

Pennsylvania. — State  Department  of 
Health  at  Harrlsbuig  granted  permit  to 
Jenner  Quemhoning  Coal  Company  of 
Conemaugh  Township  to  construct  water 
works. 

Hagerstown,  Md. — Washington  County 
Water  Company  will  issue  $550,000  addi- 
tional stock  for  building  a  reservoir  on 
South  Mountain. 

Takoma  Park,  Md. — The  report  to  en- 
large water  system  accepted.  Election  to 
be. held  to  vote  $26,000  bonds  for  the  Im- 
provement.    Address  City  Clerk. 

Nashville,  N.  C, — Bonds  amounting  to 
$45,000    have    been    authorized    for    water 


works,    sewers   system    and   electric   light 
plant.     Address  City  Clerk. 

Winchester,  Ky.— City  Council  voted  In 
favor  of  municipal  water  works. 

Canton,  Ohio.— W.  F.  Hobuah,  Chairman 
Water  Committee,  submitted  ordinance 
to  Council  recommending  Issuing  of  $50,- 
000  bonds  for  immediate  enlargement  of 
the  mains. 

Cincinnati,  Ohio.— Election  to  be  held 
.\pril  25  to  vote  $400,000  bonds  for  com- 
pletion of  the  high  pressure  water  service 
system. 

Cleveland,  Ohio.- City  Council  has  au- 
thorized Thomas  Farrell,  Director  of  Pub- 
lic Utilities,  to  spend  $376,000  for  water 
works  improvements,  including  4300  tons 
pipe,  cost  $124,700;  280  tons  special 
castings,  $15,800;  removing  water  works 
upper    crib    and    submerging    lower    crib. 


$35,000;  riveted  steel  pipe,  $15,000;  adjust- 
able valve  boxes,  $10,000;  pig  lead,  $22,- 
000;  jute  packing,  $20,000;  stop  valves. 
$20,000;  fire  hydrants,  $12,000;  60-In.  suc- 
tion piping,  $8,000;  wash  water  pumps,  air 
compressor  and  forced  lubricating  system 
for  Division  Avenue  pumping  system. 
$50,000;  grading,  $20,000. 

Cleveland,  Ohio.— .\11  bids  opened  Feb. 
23  for  an  air  compressor  for  tlie  Division 
-Avenue  PumpinK  .Station  rejected.  R.  J. 
Logan,  Contract  Clerk. 

Germantown,  Ohio. — Proposed  to  install 
water  works.  Eighteen  hundred  inhabi- 
tants. Franchise  may  be  granted.  Ad- 
dress A.  L.  Wetz,  Mayor. 

Ironton,  Ohio. — Witmer  &  Co.,  Buffalo. 
N.  T.,  are  engineers  for  the  proposed 
water  works.  F.  A.  Ross.  Clerk  Director 
Public  Service. 
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Ohio  City,  Ohio. — Citizens  considering 
municipal  water  works.  Address  City 
Clerlt. 

Bad  Axe,  Mich. — All  bids  opened  Marcli 
8  for  furnishing  material  for  one  2-story 
sedimentation  tank  and  one  four-section 
filter,  45,830  lin.  ft.  6  to  15  in.  pipe,  etc.. 
have  been  rejected  and  new  bids  will  be 
asked  about  March  29.  James  A.  Bur- 
gess, City  Recorder. 

Escanaba,  Mich. — Preliminary  plans  and 
specifications  being  prepared  by  Burns  & 
McDonnell,  Interstate  Bldg.,  Kansas  City, 
Mo.,  for  water  works  to  cost  $443,000. 
Election  to  be  called. 

Menominee,  Mich.— City  has  taken  over 
the  plant  of  the  Menominee  Water  Com- 
pany and  will  take  steps  at  once  to  In- 
stall a  filtration  plant  costing  $85,000.  M. 
B.   Lloyd,  Mayor. 

Rock  Island,  III. — Contract  soon  to  be 
let  by  Council  for  constructing  a  100,000- 
gal.  elevated  tank  for  the  water  works. 

Bayard,  Neb. — New  bids  to  be  asked  for 
water  works.  All  bids  opened  March  1 
rejected.  Selzer  &  Finley,  Engineers, 
Scottsbluft. 

Sterling,  Neb. — Election  to  be  held 
March  24  to  vote  $25,000  bonds  to  con- 
struct water  works. 

Ellendale,  N.  D. — Council  wlU  call  an 
election  to  vote  $il,000  bonds  for  installing 
a.  water  system. 

Kadoka,  S.  D. — Construction  of  mu- 
nicipal water  works  is  under  considera- 
tion.    Address   City  Clerk. 

Glendlve,  Mont. — Plans  being  prepared 
by  Burns  &  McDonnell,  Engrs.,  Kansas 
City,  Mo.,  for  filtration  plant  and  water 
works  Improvements  to  cost  $65,000. 
Bond  election  May  15. 

Hamilton,  Mont. — Sawyer  Bros.,  Spo- 
kane, Wash.,  estimate  cost  of  construct- 
ing water  system  from  $71,150  to  $86,300, 
according  to  pipe  used. 

Galveston,  Tex. — Contract  soon  to  be  let 
for  two  oil  engine  driven  generators  to 
supply  current  for  operating  three  new 
wells  at  Alta  Loma.  Cost  of  generators 
$18,000.     E.   M.   Shay,  City  Commissioner. 

Oklahoma,  Okla. — Benham  Engineering 
Company  of  Oklahoma  engaged  as  con- 
sulting engineers  on  the  proposed  water 
works.  An  election  to  be  held  soon  to 
vote  bonds  for  construction. 

Stroud,  Okla. — Benham  Engineering 
Company.  Oklahoma,  engaged  to  prepare 
plans  and  report  on  the  construction  of 
the  water  works  and  lighting  system; 
cost  $20,000,  and  also  construction  of  a 
sewer  system,  cost  $25,000. 

Denver,  Colo. — Denver  Union  Water 
Company  (D.  G.  Thomas,  Ch.  Engr.)  re- 
ported planning  improvements  costing 
$100,000. 

Seattle,  Wash. — Contract  soon  to  be  let 
for  water  mains  in  Shilshole  Avenue  and 
other  streets  to  cost  $20,000.  Address 
Board  Public  Works.  (L.  B.  Young, 
Chmn.). 

A.  H.  Dimock,  City  Engineer,  completed 
plans  for  an  auxiliary  water  and  fire  pro- 
tection system  for  Ranier  Beach  District 
costing  $50,000,  to  include  steel  water 
tower  and  tank  119  ft.  high.  Contract 
soon  to  be  let  by  Board  of  Public  Works 
(L.    B.    Young,   Chmn.). 

Eastside,  Ore. — Reported  town  is  con- 
sidering municipal  water  works  costing 
*20,000. 

Los  Angeles,  Cal. — Board  of  Public 
Works  will  ask  new  bids  on  the  1100 
tons  of  standard  bell  and  spigot  c.  i.  water 
pipe  and  for  gate  valves. 

Oceanside,  Cal. — City  has  sold  $12,000 
bonds  to  be  used  to  lay  water  mains. 

Emmet,  Idaho. — Reported  City  Council 
plans  e.xteiisions  to  water  system. 

North  Vancouver,  B.  C. — City  Council 
has  included  in  the  budget  $15,000  for  the 
municipal  water  works. 


BIDS     DESIRED. 

New  York,  N.  Y. — Until  March  20  by 
William  Williams,  Commissioner  of  Water 
.Supply,  Gas  and  Electricity,  for  furnish- 
ing, delivering  and  laying  water  mains 
and  appurtenances  in  Sharrotts  Road, 
Meisner,  Fairmont  and  Ocean  Avenues, 
and  other  streets  in  Borough  of  Richmond; 
security  $14,000. 

Until  March  20  by  Marcus  M.  Marks, 
President  Manhattan  Borough,  for  con- 
structing receiving  basins  adjacent  to 
northeast  corner  of  Columbus  Avenue,  W. 
101st  Street  and  13  other  points  in  bor- 
ough (2  contracts).  Contract  1  provides 
for  constructing  all  basins  north  of  Fifty- 
ninth  .Street.  Separate' bids  for  basins  at 
southwest  corner  181st.  .Street  and  other 
streets.     Total  security  $3,700. 

Rochester,  N.  Y.— Until  March  22  by 
Board  Contract  &  Supply  (F.  X.  Pifer, 
Clk.)  for  furnishing  about  12,000  tons  37- 
In.  c.  I.  pipe  and  special  castings,  and 
for  hauling  and  laying  complete  about  10 
miles  of  37-ln.  c.  i.  pipe  conduit;  also 
same  time  and  place  separate  bids  for 
furnishing,  hauling  and  laying  with  ap- 
purtenances 37-in.  lock  bar  steel  pipe  for 
Conduit  III. 


Asbury  Park,  N.  J.— Until  March  21,  by 
Board  Commissioners,  for  driving  an  8-ln. 
well  about  1150  ft.  Harry  B.  White,  City 
Clk. 

Greenville,  Pa.— By  Greenville  Water 
Company  for  a  10-ln.  high-pressure  force 
main,  high-service  pumping  station,  and 
motor-driven  triplex  pump.  Chester  & 
Fleming,  Engineers,  Pittsburgh. 

Harrlsburg,  Pa. — Until  March  20  by 
Harry  F.  Bowman,  City  Commissioner 
Superintendent  Public  Safety,  for  furnish- 
ing 6000  ft.  6.  8  and  10-in.  pipe,  12  fire 
hydrants,  12  5-in.,  5  8-in.  and  4  lO'-ln. 
valves,  200,000  lb.  alum,  etc. 

Norrlstown,  Pa. — Until  April  3,  by 
Trustees  State  Hospital,  for  concrete  sur- 
facing of  reservoir.  W.  W.  Bibbert,  415 
Hale  Building,  Philadelphia,  Engr. 

Washington,  D.  C. — By  Bureau  Supplies 
and  Accounts,  Navy  Department,  Wash- 
ington, D.  C:  Brooklyn,  N.  Y.,  Sch.  9409 
— miscellaneous  pumps;  Portsmouth,  N. 
H.,  Sch.  9415,  7100  lb.  brass  pipe;  Phila- 
delphia, Pa.,  Sch.  9419,  27,000  ft.  steel 
pipe;  Charleston,  S.  C,  14,200  c.  1.  plugs; 
Washington,  D.  C,  Sch.  9413,  6000  ft.  steel 
conduit. 

South  Boston,  Va.— Until  April  10  (ex- 
tension of  date  from  March  30),  by  Mayor 
and  Board  of  Aldermen,  for  furnishing 
material  and  installing  pumping  station 
and  filter  plant  building,  auxiliary  pump- 
ing station,  coagulating  basin,  etc,  An- 
derson &  Christie.  Inc.,  Consulting  Engi- 
neers, Charlotte,  N.  C. 

Ocala,  Fla.— Until  March  30  by  City 
Council  for  constructing  a  combined  elec- 
tric power  and  water  plant,  advertised  in 
Engineering  Record.  Trombley  &  Henney, 
Engineers,  55  Liberty  Street,  New  York. 
H.    C.   Sistrunk,   City   Clerk. 

Florence,  Ala. — Until  April  10  by  City 
Clerk  for  constructing  a  filtration  plant, 
advertised  in  Engineering  Record.  Knlglit 
&  Quayle,  Consulting  Engrs.,  Chatta- 
nooga, Tenn. ;  C.  E.  Jordan,  Commissioner 
of  Public  Property. 

Cincinnati,  O. — Until  March  29,  by  Geo. 
F.  Crawford,  Secy.  Dir.  Pub.  Service,  for 
laying  c.  1.  pipe,  special  castings,  valves, 
etc.  Separate  bids  for  high-pressure  Are 
system,    etc. 

St.  Paul,  Minn.— Until  March  27  for  two 
motor-driven  pumps,  5000  gal.  capacity 
per  minute.    Aug.  Hoehnstein,  Purchasing 

Agent. 

Wlllmar,  Minn.— Until  March  27  by  City 
Council  for  approximately  4000  ft.  stand- 
ard c. -i.  water  mains,  gate  valves, 
hydrants,  etc. 

Rector,  Ark.— Until  April  11,  by  Board 
Commisisoners  Sewer  Improvement  Dist. 
No.  1  and  Water  Works  Improvements 
Dist  No.  1  for  water  works  and  sewers 
advertised  in  Engineering  Record.  Frank 
L.  Wilcox,  Engr.,  Syndicate  Trust  Build- 
ing, St.  Louis,  Mo. 

Aberdeen,  Wash.— Until  March  22  by  P. 
F.  Clark.  City  Clerk,  for  furnishing  fol- 
lowmg:  250,000  'A-in.  mild  steel  bands  for 
28-in.  wood  stave  pipe;  250,000  malleable 
iron  band  shoes;  25,000  lb.  IMi-in.  x  14 
ga.  band  iron;  2000  M  ft.  pipe  staves  H4 
in.  thick;  135  2.  3  and  4-in.  gate  valves; 
135  2,  3  and  4-in.  air  and  vacuum  valves; 
five  30-in.  direct-pressure  sluice  gates. 
Project  the  gravity  water  supply  about 
22.5  miles,  28-in.  wood  stave  pipe  1%  stave, 
V6-in.  bands  concrete  or  timber  dam  in- 
take, 30  X  100  ft.  timber,  settling  basin  and 
screening  chamber.  Bids  for  construction 
to  be  called  for  as  soon  as  plans  com- 
pleted. Cost  $400,000.  Louis  D.  Kelsey, 
City  Engineer. 

St.  Mary's,  Ont.— Reported  desired  until 
March  31  by  Superintendent  City  Water 
Works  for  2,000,000-gal.  centrifugal  pump. 

Panama.— Until  March  31  by  Major  Earl 

1.  Brown,  Corp  Engrs.,  U.  S.  A.,  General 
Purchasing  Agent,  Panama  Canal,  Wash- 
mgton,  D.  C,  for  Cir.  1022  for  steel  and 
iron  pipe. 

PRICES     AND     LETTINGS. 
itindicates  award  of  contract. 

•North  Collins,  N.  Y.  —  Contracts 
awarded  as  follows  for  constructing  wa- 
ter works  (bids  opened  Feb.  23),  construc- 
tion of  well  and  pumping  station,  and 
furnishing  and  laying  universal  joint  pipe, 
setting  hydrants,  valves,  and  valve  boxes 
to  Desiderio  &  Sattler,  Rochester;  fur- 
nishing and  erecting  pumping  machinery 
to  Rumsey  Pump  Company.  Ltd.,  Seneca 
Falls;  furnishing  hydrants,  valves  and 
valve  boxes  to  Rensselaer  Valve  Com- 
pany, Troy;  steel  standpipe  to  Chicago 
Bridge  &  Iron  Works,  Chicago,  111.  A.  H. 
Kimble,  Village  President. 

Washington,  D.  C.  —  Only  bid  opened 
March  6,  by  U.  S.  Engineer  Office,  Wash- 
ington, for  furnishing  40C  tons  sulphate 
of  alumina  submitted  by  Universal 
Trading  Company,  171  Broadway,  New 
York,  at  $98.49  per  ton  in  bags,  allow- 
ance 6  cents  for  each  bag  returned;  time 
10   days. 

Following  are   four   bids   opened   March 

2,  by  Commissioners,  D.  C.,  for  con- 
structing a  cover  of  concrete  or  other 
material  over  Reno  reservoir  for  the 
water  department:  Fred  Drew  &  Com- 
pany, $16,200;  J.  L.  Marshall,  $16,603; 
Melton  Construction  Company,  $17,230, 
and  West  Construction  Company,  Balti- 
more, Md.,  $19,860  (bidders  of  Washing- 
ton,  D.   C,   unless   otherwise   stated). 


•New  York,  N.  Y.— Following  are  unit  figures  of  the  four  lowest  bids  opened 
hei).  24  by  Water  Board,  Municipal  Building,  for  Contract  169,  lining  with  masonry  a 
portion  of  the  Eastvlew  Tunnel  of  the  Catsklll  Aqueduct,  In  Town  of  Mount  Pleasant, 
Westchester  County:  (a)  A.  L.  Guldone,  Inc.,  62  Vanderbllt  Avenue,  $126,660 
(awarded  contract);   (b)  The  Santor  Construction  Co.,  Inc.,  Times  Building,  $127,716; 

(c)  John  J.  Hart,  PeeksklU,  N.  Y.,  $134,855:  (d)  William  Heyman  and  Frank  WlUetts, 
15  Exchange  Place,  Jersey  City,  N.  J.,  $139,135. 

^  ,  '(a)  (b)  (c)  (d) 

Care  of  water  (lump  sum) $8,500.00    $5,317.00    $2,200.00       $500.00 

2,000  lin.  ft.  of  groove,  cutting  grooves  In  side 

wall  for  intercepting  water 0.30  0.45  0.05  0.20 

40,000  sq.  ft.  furnishing  and  placing  sheet-metal 

water-stop    0.15  0.08  O.OS  0.0» 

10,000  sq.     ft.     furnishing    unused     sheet-metal 

water-stop    0.09  0.025  0.03  0.02 

86,000  sq.    ft.    bituminous   waterproofing 0.16  0.25  0.1575  0.18 

50  cu.  yd.  excavating  concrete  masonry 20.00  6.00  15.00  21.00 

7.000  bbl.   Portland  cement 2.00  2.03  2.12  3.00 

400  cu.  yd.   concrete  masonry 12.00  5.86  11.00  10.00 

1,750  Un.  ft.  of  tunnel  brick  masonry 36.00  41.00  60.00  47.50 

2,000  lin.  ft.  drilling  holes  in  rock  or  masonry..  0.80  0.45  0.25  0.60 

2,500  lin.  ft.  steel  pipes  for  grouting,  etc 0.60  0.23  0.20  0.40 

800  connection,  making  connections  for  grout.         1.00  1.45  1.00  2.00 

600  cu.  yd.  mixing  and  placing  grout 12.00  5.26  6.00  S.OO 

400  ton  sand  for  grout 2.50  1.40  2.30  4.00 

15,000  lb.  21/4-ln.  galvanized-steel  vent-pipe 0.10  0.10  0.10  0.14 

Cleaning  up   (lumpsum) 500.00         100.00      1,000.00       1,000.00 

•Atlantic  City,  N.  J. — Following  are  bids  opened  March  9  by  Atlantic  City  Water 
Department  for  c.-l.  pipe  high-pressure  fire  service:  (a)  U.  S.  Cast  Iron  Pipe  & 
Foundry  Co.,  Chicago,  111.,  $57,988  (awarded  contract);  (b)  Warren  Foundry  A 
Machine   Co.,   Elizabeth,   $58,356;    (c)    R.    D.    Wood   &   Co..    Philadelphia,    Pa.,    $58,847; 

(d)  Standard  C.  I.  Pipe  &  Foundry  Co.,  30  Church  Street,  New  York,  $68,749.     (L.  Van 
Gilder,  Engr.  and  Supt.) 

•(a)  (b)  (c)  (d) 

1125  tons  20-in.  c.-l.  pipe,  per  ton $29.75  $29.95  $29.99  $31.10 

550  tons  12-ln.  c.-i.  pipe,  per  ton 29.76  29.95  30.49  31.10 

18  tons     8-in.  c.-i.  pipe,   per  ton 29.76  30.50  30.49  31.10 

15  tons     6-in.  c.-l.  pipe,  per  ton 29.75  30.50  30.49  31.10 

9  tons     8-ln.  flange  pipe,  per  ton 75.00  76.00  75.99  70.00 

100  tons   special   casting,   per   ton 65.00  65.00  66.49  70.00 


Milwaukee,  Wis. — Lowest  bid  opened 
March  8  by  F.  G.  Simmons,  Commissioner 
of  Public  Works,  for  constructing  the  ex- 
tension to  Linnwood  Avenue  Intake  water 
tunnel  an  additional  2500  ft.  under 
Lake  Michigan  submitted  by  O'Brien  & 
Jackson,  Folsom  Street,  at  $480,000. 

•J.  B.  Forrestal,  Milwaukee,  and  Edw. 
O'Donnell,  Milwaukee,  awarded  contracts 
for  laying  water  pipe  during  year  as 
needed;  their  joint  bid  aggregated  about 
$30,000. 

•Kinney,  Minn. — Contract  for  construct- 
ing niter  plant  (bids  opened  Feb.  22) 
awarded  New  York  Continental  Jewel 
Filtration  Co.,  15  Broad  Street,  New  York, 
at  $2,550.     John  McGrath,  Village  Clerk. 

•  Malvern,  Ark.- Contract  awarded  J.  t. 
McCrary,  Little  Rock,  for  constructing 
water  works  and  sewers  (bids  opened 
March  1  by  Commissioner  Water  Wks. 
Imp.  No.  10);  cost  $96,000. 

•Texarkana,  Ark.  —  Contract  awarded 
American  Pipe  &  Construction  Co.,  112 
North  B'roadway,  Philadelphia,  Pa.,  for 
extending  mains  and  installing  new  pipes 
for  Texarkana  Water  Co.;  cost  $30,000. 

•Glendale,  Cal.  —  Contracts  awarded 
American  C.  I.  Pipe  Co.,  Sheldon  Build- 
ing, San  Francisco,  for  furnishing  5000  ft. 
Class  B  water  pipe  as  follows;  385  tons 
20-in.  and  600  tons  8-in.,  $36.60  per  ton 
and  $69  per  ton  for  Stanley  c.-l.  specials. 

•San  Diego,  Cal. — Contract  awarded 
Pacific  Tank  &  Pipe  Co.,  San  Francisco, 
for  furnishing  15,200  ft.  30-in.  wood  stave 
pipe.     Allen  H.  Wight,  City  Clerk. 

•Ottawa,  Ont. — Contracts  for  construct- 
ing the  pumping  station  on  Lemieux 
Island:  Building — Doran  &  Dwhie,  Ot- 
tawa, $54,000;  valves — General  Supply  Co.. 
Ottawa,  $7,667;  c.  i.  pipe,  etc. — Victoria 
Fdry.  Co.,  Ottawa,  $9,223;  plumbing— 
Gauthier  &   Co.,   Ottawa,   $3,375. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED     WORK. 

Agawam,  Mass. — At  annual  town  meet- 
ing $30,000  was  appropriated  for  con- 
structing a  sewer  system.  Address  Board 
of  Selectmen. 

Rochester,  N.  Y. — State  Engineer  has 
approved  plans  prepared  by  Department 
of  Engineering  for  a  sewer  to  drain  low- 
lands in  Genesee  Valley  Park.  The  work 
will  be  done  by  the  State;  cost  about 
$100,000. 

Hopewell,  N.  J. — Plans  and  specifica- 
tions being  prepared  for  sewerage  system 
and  sewage  disposal  plant.  Address  Bor- 
ough Clerk. 

Madison,  N.  J. — Improving  of  the  joint 
sewage  disposal  plant  of  towns  of  Madi- 
son-Chatham Is  under  consideration.  Ad- 
dress Town  Clerk. 

Ardmore,  Pa. — Lower  Merlon  Township 
sewer  bonds  amounting  to  $40,000  sold. 

Ferndale,  Pa. ^Council  taking  steps  to 
construct  a  sanitary  sewer  system. 

KIttannIng,  Pa. — Borough  Council  has 
directed  plans  prepared  for  a  sewage  dis- 
posal plant.  Wade  Mast,  Borough  Engi- 
neer. 

Plttston,  Pa. — Borough  Council  of  West 
Pittston  considering  constructing  the 
Ninth  District  sewer  at  a  cost  of  $30,000. 


Steelton,  Pa. — Highway  Com.  instruct- 
ed to  confer  with  Pennsylvania  Steel  Com- 
pany and  Pennsylvala  K.R.  on  plans  for 
an  Intercepting  sewer  to  replace  old  Penn- 
sylvania canal;  cost  $25,000.  W.  P.  Calla- 
ghan.  Borough  Engineer. 

Warren,  Pa. — Plans  about  completed  for 
the  trunk  sewer  system;  probable  cost 
$100,000.     Address  City  Clerk. 

Hagerstown,  Md. — Council  considering 
the  construction  of  a  sewerage  system  and 
disposal  plant. 

Bill  has  passed  the  House  providing  for 
the  establishment  of  a  sewerage  system 
and  disposal  plant  and  authorizing  the 
Mayor  and  Council  to  issue  $75,000  bonds 
for  said  purpose. 

New  Iberia,  La. — Sewer  bonds  for  $90,- 
000  win  be  sold  March  18  by  Charles 
Provost,  .  Secy.  Board  First  Sewerage 
Dist. 

Canton,  Ohio. — See  "Paving  and  Roads." 

Cincinnati,  Ohio.— Frank  S.  Krug,  City 
Engineer,  estimates  cost  of  constructing 
relief  sewers  in  Avondale  East  and  west 
of  Reading  Road  in  territory  between 
Melish  Hale  and  Harvey  Aves.  at  $36,- 
272. 

Greenville,  Ohio. — City  Council  voted 
to  construct  storm  water  sewers.  Includ- 
ing 60  and  36-in  pipe  and  laterals  18  to 
24 -In.    pipe;    cost,    $45,000. 

Maumee,  Ohio. — Village  Council  consid- 
ering disposal  of  sewage.  Address  Village 
Clerk. 

Zanesville,  Ohio. — Carl  R.  Spencer,  City 
Engineer,  has  revised  plans  and  estimates 
cost  of  constructing  the  Chap  Run  sewer 
at  $216,542,  city's  portion  to  be  $108,000. 

Detroit,  Mich. — Constructing  of  sewage 
disposal  plant  reported  under  considera- 
tion. Address  Commissioner  of  Public 
Works. 

Madison.  III. — Sheppard  &  Morgan,  of 
Edwardsville,  are  engineers  for  the  pro- 
posed sewer  system  to  cost  $160,000. 

Rock  Island,  III. — Council  rejected  all 
bids  opened  recently  for  constructing  the 
west  end  storm  drain. 

Des  Moines,  Iowa. — City  Engineer  rec- 
ommends improvements  to  sewerage  sys- 
tem, including  construction  of  pumping 
station  at  "Twenty-sixth  Street  and  a 
sewage  disposal  plant;  probable  total  cost 
$1,000,000. 

Minneapolis,  Minn. — Council  Committee 
recommends  $600,000  new  sewer  construc- 
tion.    Carl  Ustrup,  City  Engineer. 

Ellis,  Kan. — Plans  will  be  completed 
about  April  1  by  W.  E.  Hulse  &  Company, 
Hutchinson,  for  the  proposed  sewer  sys- 
tem.   N.  T.  Payne,  City  Clerk. 

Madison,  Mo. — Plans  being  prepared  for 
a  sewerage  system  to  cost  about  $160,000. 
F.  A.  Garesche,  Mayor. 

Coleman,  Tex. — Improvements  contem- 
plated to  the  sewer  system.  W.  I.  Coul- 
son,   Manager  Coleman   Sewer  Co. 

Venus,  Tex. — Attorney  General  has  ap- 
proved  $10,000  sewer  bonds. 

Stroud,   Okla.— See   "Water  Works." 

Los  Angeles,  Cal. — Board  Supervisors 
appointed  Commission  of  Sanitation  En- 
gineers (A.  H.  Koebig,  Chmn.),  to  mal(e 
survey  of  county  sewer  situation. 

Taylorville,  III.— J.  W.  Dappert,  City 
Engineer,  Is  preparing  plans  for  a  sewer 
system  for  the  southwest,  west,  north  and 
northeast  parts  of  the  city.  Estimated 
cost,  $83,584. 
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BIDS     DESIRED. 

Salisbury,  Conn. — Reported  desired  until 
March  27  by  Albert  B.  Roberts,  Chmn. 
Sewer  Committee,  for  pipe  sewers  and 
disposal  works,  to  include  22.900  ft.  8-in. 
to  )5-ln.  vitr.  pipe  sewer,  1900  ft.  S-ln.  to 
14-ln.  c.-t.  sewer,  sewage  disposal  works, 
piping,  etc.  City  Wastes  Disposal  Co.,  156 
Fifth  Avenue,  Engr..  New  York,  N.  Y. 

Oswego,  N.  Y.— Until  March  24  by  De- 

Eirtment  Public  Works  (Charles  W. 
Insley,  Commissioner)  for  sewer  con- 
struction advertised  in  Engineering  Rec- 
ord. 

Port  Washington,  L.  I.,  N.  Y.— Until 
March  31  by  Sewer  Commissioners  at  Mul- 
len's Hall.  Port  Washington,  for  fumish- 
ingr  material  and  constructing  about  10 
miles  of  vitri.  pipe  sewers  8  to  24  in.,  with 
necessar\'  branches,  manholes,  flush  tanks 
and  appurtenances,  together  with  one 
pumping  station  and  disposal  works  con- 
sisting of  an  Emscher  settling  tank,  etc.. 
advertised  in  Engineering  Record.  Carl 
H.  Watson.  Engineer.  Great  Neck,  t,.  I.. 
N.  Y. 

Lyndhurst,  N.  J. — Reported  desired  until 
May  20  for  constructing  sewers.  Probable 
cost  J20.000.  Address  Bowe  &  Wessells, 
Engrs..   Rutherford. 

Hazelton,  Pa.— Until  about  April  15  by 
W.  D.  Gerlack,  Superintendent  Street  and 
I^ibllo  Improvements,  for  constructing 
sewer  2800  lin.  ft.  stone,  concrete  or  other 
approved  construction,  size  24  to  54  in.; 
cost  $22,000.  R  E.  Youngman,  City  En- 
gineer. 

Washington,  Pa. — Until  March  20  by 
Council  Chamber  for  constructing  sani- 
tary sewers  in  Ewing.  Broad  and  other 
streets,  and  main  sanitary  sewer  on  Third 
Street.     John  Grifflth,  Boro.   Secy. 

Eustis,  Fla.— Until  April  10,  by  Charles 
L..  Armsby.  Town  Clerk,  for  constructing, 
paving  and  storm  sewerage  system,  in- 
cluding Imhoff  tank,  sludge  drying  bed 
and  pneumatic  ejector  station, 

Ada,  Ohio. — Reported  desired  until  April 
1  for  constructing  sewers.  Probable  cost 
»40,00gj    J.  T.  Smull,  City  Engr. 

Ann  Arbor,  Mich.— Until  April  6  by 
Board  Public  Works  for  constructing  1700 
Iln.  ft.  segment  block  sewer  30  to  39  in. 
and  300  lin.  ft.  vltr.  pipe  sewer  24  In. 
Manley  Osgood,  City  Engineer. 

Chicago,  III. — Until  March  22,  by  Board 
Local  Improvements  (Edw.  J.  Glackin, 
Secy.),  for  constructing  sewers  in  East 
Fortieth  Street,  Newland,  Kongee  Avenue 
and  other  streets.  Also  separate  bids  un- 
til March  23.  for  sewers  in  Bryn  Mawr, 
North  Cicero,  and  Drexel  Avenue,  and 
other  streets,  together  with  manholes, 
catchbasins,  etc. 

Madison,  111.— Reported  desired  until 
April  10  for  35.000  ft.  tile  sewers.  Prob- 
able cost  J155.000.  W.  Champion,  Secy. 
Board  Local  Improv. 

Madison,  Wis.— Until  March  31  by  H.  C. 
Buser.  Acting  City  Clerk,  for  constructing 
Titr.  clay  pipe  sewer  in  addition  to  Pat- 
terson Street  sewer  district  and  in  West 
End  sewer  district,  and  vitr.  clay  pipe  and 
c.-i.  pipe  sewers  in  West  End  Intercepting 
Sewer,  In  all  30.209  lin.  ft.  6  to  22-in. 
vitr.  pipe  and  5983  ft.  24-in.  c.-i.  pipe,  83 
manholes.  39  lampholes,  etc. 

Randolph,  Wis.— Until  March  27  by 
Board  Village  Trustees  for  constructing 
system  of  sanitary  sewers.  In  all  about 
17,650  Un.  ft.  8,  10  and  I2-ln.  tile  pipe  and 
13(0  ft.  8-ln.  c.-l.  pipe,  together  with  flush 
tanks,  sewage  disposal  plant,  etc.  J.  O. 
Jones,  Village  Clk. 


North  Milwaukee,  Wis.- Reported  de- 
sired until  April  1  for  constructing  sewer 
system.  Probable  cost  $14,000.  H.  C. 
Webster,  City  Engr. 

Sheboygan  Falls,  Wis. — Reported  desired 
until  March  25  by  F.  R.  Kroeger,  City  Clk., 
for  11.200  ft.  8  to  15-in.  tile  sewers.  J. 
Donahue.  Engr.,  York  Building,  Sheboy- 
gan Falls. 

Kenwood  Park,  Iowa. — Until  March  21 
by  C.  M.  Doolittle.  City  Clerk,  for  con- 
structing a  sewer  system. 

Northwood,  Iowa. — Until  March  21  by  T. 
E.  Admundson,  Town  Clk.,  for  27,581  lin.  ft. 
6  to  12-in.  vitr.  pipe  sewers,  Sect.  A,  and 
5100  lin.  ft.  10  and  12-iti.  vitr.  pipe  sewers 
in  Sect.  B.  Including  flush  tanks,  man- 
holes, etc. 

Litchfield,  Minn. — Reported  desired  un- 
til March  30  by  F.  O.  Holm.  Village  Re- 
corder, for  constructing  7  miles  of  8  and 
10-in.  sewers  and  a  sewage  lift. 

St.  Paul,  Minn. — Reported  desired  until 
March  20  for  about  13.000  sewer  bricks 
and  10.000  ft.  sewer  pipe.  Aug.  Hohen- 
stein.  Pur.  .^gent. 

Billings.  Mont. — Reported  desired  until 
.April  7  by  B.  SneckenberBCr.  City  Engr., 
for  constnicting  storm  sewers,  pipe  from 
18  to  54  in.     Probable  cost  $54,000. 

Rector,  Ark. — See  "Waterworks." 

Amarlllo,  Tex. — Reported  desired  until 
May  1  for  constructing  sewerage  system 
and  sewaKe  disposal  plant.  Probable  cost 
$10,000.     M.  H.  Hardin.  City  Engr. 

Tonkawa,  Okla. — Until  March  27  (read- 
vertisement)  by  E.  H.  Stalmaker,  City 
Clerk,  for  constructing  Sanitary  Sewer, 
District  No.  4,  including  1900  ft.  8-In.  and 
5610  ft.  6-in.  pipe,  manholes,  flush  tanks, 
etc. 

Walla  Walla,  Wash. — Reported  desired 
until  March  21,  by  M.  A.  Power,  City 
Clk.,  for  constructing  9160  ft.  of  6-  to 
15-in.  sewers.     W.  H.  Rehom,  City  Engr. 


PRICES     AND     LETTINGS. 
irindicates  award  of  contract. 

Savannah,  Ga. — Following  are  four  low- 
est bids  opened  March  6  by  Mayor  and 
Aldermen  fE.  R.  Conant.  Chief  Engineer) 
for  constructing  drainage — (a)  Division  A 
east  side  portion,  (b)  Division  B  west  side 
portion:  Vitr.  pipe  all  circular  sewers  8  to 
24  in.  and  sectional  reinforced  pipe  of  Lock 
Joint  Pipe  Co.'s  type  for  all  circular  sew- 
ers 30  to  60  in.:  Obenshain  Brothers.  Cen- 
ter Mouches.  N.  Y.,  (a)  $121,124;  Sullivan, 
Long,  Hagerty.  Dysard  Co.,  Bessemer, 
Ala.,  (a)  $125,621,  (b)  $150,595:  Gadsden 
Contracting  Co.  and  Guild  &  Co.,  Savan- 
nah. Ga..  (a)  $127,954,  Xb)  $132,289;  Mu- 
nicipal Engineering  Co.,  Atlanta,  (a) 
$129,053:  M.  O'Herron  &  Son,  Baltimore, 
Md..  (b)  $172,000. 

Houston,  Tex. — Following  are  bids 
opened  March  6  by  City  Council  for  con- 
structing sewers: 

Crockett  Street:  W.  Waldo.  902  Union 
National  Bank  Building.  531,149;  Hardman 
&  Nelson.  $21,633;  H.  M.  Miller,  $22,230, 
and  Horton  &  Horton,  Pierce  Ave.  and 
Travis  Street,  $23,128. 

Taum  Avenue:  Hardman  &  Nelson, 
Houston,  $15,576;  B.  M.  Scheflow,  $15,861: 
H.  M.  Miller,  $16,054.  and  J.  J.  Blond  & 
.Son,    $16,225. 

-A-Seattle,  Wash. — Contract  awarded  by 
Board  Public  Works  for  constructing 
sewers  In  Falrmount  Avenue  and  other 
streets  to  City  Contracting  Co.,  1319 
Twenty-flrst  Avenue,  at  $49,768. 


BRIDGES 


Chicago,  III. — Following  are  unit  figures  of  the  four  lowest  bids  opened  Feb.  10  by 

Trustees  of  Sanitary  District  of  Chicago  for  constructing  the  stock  yards  intercepting 
sewer:  (a)  Ready  &  Callaghan  Coal  Co..  133  W.  Washington  Street,  (total  for  a) 
|»1,J77,    (total  for  b)   $104,051;    (b)   Marquette  Construction  Co.,   133   W.  Washington 

Street,   (a)   $129,247,   (b)   $143,959;    (c)   T.  J.  Forschner  Contracting  Co..  Chicago,    (a) 
$132,915;  (d)  John  W.  Farley.  Chicago,  (a)  $140,879. 
No.  of 

Item                                                                                    (a)  (b)  (c)  (d) 

I — (a)  162  lin.  ft.  concrete  sewer.  9  ft.  diameter, 

with   footing $32.66  $88.00  $45.00  $60.00 

1 — (b)  162  lin.  ft.  brick  and  concrete  sewer,  9  ft. 

diameter,   with   footing Z5.63  74.00  52.00  «4.00 

2 — (a)  «08  lin.  ft.  concrete  sewer.  9  ft.  diameter.      21.79  32.00  31.08  38.60 

2 — <b)  608  Un.  ft.  brick  and  concrete  sewer,  9  ft. 

diameter    23.08  37.00  35.50  42.50 

3 — (a)  2,675  Un.  ft.  concrete  sewer,  7  ft.  diameter      14.23  23.00  21.60  19.25 

3 — (b)   2.675  lin.  ft.  brick  and  concrete  sewer.  7 

ft.    diameter 18.61  27.00  26.60  24.00 

4— (a)  6  manholes 39.00  50.00  90.00  50.00 

4 — (b)    6  manholes 35.00  50.00  90.00  50.00 

5 — Cofferdam  across  west  arm  (lump  sum) 3,000.00  3,240.00  1,500.00  10,000.00 

« — Connection  to  West  Thirty-ninth  Street  con- 
duit   (lump   sum) 570.06  1,950.00  1,450.00  1,000.00 

7 — Connection  at  Rohey  Street  (lump  sum) 3,181.00  3,800.00  3,300.00  4,000.00 

8 — Connection  at  Ashland  Avenue  (lump  sum).. 7,159.00  8,000.00  12.000.00  10.000.00 

S — 40  Iln.  ft.  tile  pipe  for  connection,  18  In 0.50  2.50  2.50  2.00 

10— 28,000  sq.  ft.  tile  lining 0.166  0.11  0.20  0.12 

11— 316.000  lb.  reinforcing  steel 0.035  0.03  0.045  0.06 

12— 10,100  lb.  structural  steel 0.04  0.06  0.06  0.08 

IS— 19.500  lb.  cast-iron   pipe 0.04.25         O.Ofi  0.06  0.05 

14 — 170  rods  removal  of  tie  rods 0.10  1.00  13.50  6.00 

15— 5,000  lb.  replacing  tie  rods 0.04  0.05  0.06  0.06 

16 — 6,400  Iln.  ft.  anchor  plies  or  other  piling  fur- 
nished             0.17  0.20  0.20  0.25 

17^,400    Iln.    ft.    anchor    piles    or    other    piling 

driven   0.14  0.40  0,60  0.60 

18—15  M  ft.  cribwork  on  piling 94.16  100.00  100.00  80.00 

19 — 5  cu.  yd.  additional  excavation,  earth 0.75  0.76  0.75  0.75 

JO — 5  cu.  yd.  additional  excavation,  rock 3.00  3.00  3.00  3.00 

21 — 5  cu.  yd.  additional  concrete.  Class  A 8.00  8.00  8.00  8.00 

22 — 5  cu.  yd.  additional  concrete.  Class  B 7.00  7.00  7.00  7.00 

23 — .<;  cu.  yd.  additional  brick  work 9.00  9.00  9.00  9.00 

24 — 5  M  ft.  plank  foundations 25.00  25.00  25.00  26.00 

25— B  M   ft.   sheeting 20.00  20.00  20.00  20.00 


PROPOSED     WORK. 

Woodsvllle,  N.  H. — Towns  of  Newbury, 
Vt.,  and  Haverhill,  N.  H.,  have  voted  to 
jointly  construct  a  bridge  across  Con- 
necticut River  between  towns  of  Wells 
River,  Vt.,  and  Woodville,  N.  H.,  to  cost 
probably  $50,000.  E.  B.  Greer,  Selectman, 
Newbury. 

Harmon,  N.  Y.— Plans  being  prep^ed 
by  Charles  MacDonald,  Jr.,  County  En- 
gineer, Tarrvtown,  for  constructing  a  re- 
foroed  concrete  arch  bridge  on  a  concrete 
foundation  over  Croton  River  at  Harmon. 

White  Plains,  N.  Y.— Plans  being  pre- 
pared by  Charles  MacDonald,  Jr.,  County 
Engineer,  Tarrytown,  for  a  reinforced 
concrete  arch  bridge  over  Bronx  River 
on  cement  and  pile  foundation. 

Audubon,  N.  J.— Camden  County  Bd. 
Freeholders,  at  Camden,  approved  plans 
and  specifications  for  cement  arch  bridge 
on  White  Horse  Pike,  which  spans  New- 
ton Lake  between  West  CarroUton  and 
Audubon.  A  roadway  40  ft.  wide  with 
sidewalks  26  ft.  wide  Is  provided  for. 

Camden,  N.  J. — Governor  submitted  to 
Senate  names  of  Delaware  River  Bridge 
&  Tunnel  Commission,  of  which  Samuel 
T  French  of  Camden  is  a  member,  to 
have  charge  of  building  bridge  between 
Camden  and  Philadelphia,  Pa. 

McKees  Rocks,  Pa.— The  U.  S.  House 
passed  bill  authorizing  construction  of 
bridpe  over  Ohio  River  from  Woods  Rtjn, 
Pittsburgh,  to  McKees  Rocks.  Pitts- 
burgh, county  seat. 

Washington,  D.  C— The  House  passed 
a  bill  providing  for  constructing  bridge 
over  Potomac  River  at  Georgetown  to 
replace  Aqueduct  bridge;  cost  not  to  ex- 
ceed $1,000,000.  The  bill  made  allowances 
of  $150,000  and  $25,000  respectively  for 
obtaining  plans  and  keeping  old  struc- 
tures, in  condition  for  traffic  while  new 
bridge    is    being    constructed. 

Fairmont,  W.  Vs.— Plans  being  pre- 
pared bv  S.  B.  Miller,  City  Engineer,  for 
constructing  concrete  bridge  over  Monon- 
gahela  River;  cost  $350,000.  The  Im- 
provement to  be  made  if  bond  issue  is 
voted  favorably. 

De  Land,  Fla. — Bridge  and  paving  bonds 
for  De  Land-Lake  Helen  Special  Road  and 
Bridge  District  for  $350,000  will  be  sold 
March  24  by  Samuel  D.  Jordan,  Clk. 
Board  County  Commissioners. 

Ocean  Springs,  Miss. — Election  to  be 
held  in  the  county  to  vote  $85,000  bonds 
for  constructing  bridge  across  Pascagoula 
River.     Address  County  Clerk. 

Bloomlngton,  Ind. — County  Council  ap- 
propriated $10,500  for  bridges. 

Danbury,  Wis. — Election  to  be  held 
April  4  to  vote  on  constructing  a  bridge 
across  St.  Croix  River  to  have  three  70- 
ft-  spans.  A.  R.  Hiest,  State  Engineer, 
Madison,  prepared  plans.  Andrew  Gell- 
and.  Yellow  Lake,  may  be  able  to  give 
information. 

Macedonia,  Iowa. — Reported  Bd.  Super- 
visors at  Council  Bluffs,  considering  con- 
structing a  steel  bridge  with  cement  floor 
and  cement  abutments;  probable  cost  $10,- 
000. 

Lawrence,  Kan.— Kansas  City,  Kaw  Val- 
lev  &  Western  Interurban  Ry.  Co.  filed 
with  State  Utilities  Commission  at  To- 
peka  plans  for  strengthening  bridge  over 
Kaw  River. 

Nelson,  Neb. — All  bids  opened  March  8 
for  constructing  and  repairing  all  county 
bridges  for  year  1916  rejected  and  county 
will  do  their  own  work.  E.  E.  Hedg- 
cock.  County  Clerk. 

Cotter,  Ark.— Cotter,  Rush  &  Mineral 
Belt  R.R.  Co.  will  construct  a  steel  bridge 
170  ft.  long,  with  950  ft.  piping,  and  14 
wooden  bridges  on  concrete  piers.  R.  P. 
Sharpe,  Engineer,  Cotter. 

Spokane,  Wash.  —  Construction  of  6 
bridges  to  replace  old  structures  and 
strengthening  other  bridges,  at  estimated 
cost  of  about  $360,000,  recommended  by 
Morton  McCartney,  (iity  Engineer,  to 
City  Commission. 

Portland,  Ore. — Reported  Southern  Pa- 
cific Ry.  (W.  Hood,  Chief  Engineer,  San 
Francisco)  will  construct  with  their  own 
forces  viaduct  at  Holgate  Street,  to  con- 
sist of  four  75-ft.  steel  spans;  cost  $76,000. 

BIDS     DESIRED. 

Spring  Lake,  N.  J.— Until  April  5  by 
George  D.  Cooper.  County  Engineer,  Red 
Bank,  for  constructing  a  reinforced  con- 
crete highway  bridge  over  Wreck  Pond, 
Ocean  Boulevard,  between  Spring  Lake 
and  Sea  Girt;  cost  $20,000.  John  T.  Slmp- 
.•fon,  Engineer,   620  Essex  .Street,  Newark. 

Lewlsburg,  Pa. — Until  April  1  County 
Commissioner,  Lewi.sburg,  for  construct- 
ing twin  arch  bridge  over  Laurel  Run, 
Hartley  Township.  Walter  Frick,  Engi- 
neer, Lewlsburg. 

HInton,  W.  Va.— Until  March  30  by 
County  Court  (J.  M.  Garden,  Clerk)  at 
Hinton  for  improving  roads  and  con- 
structing a  100-ft.  steel  bridge.  R.  P. 
l>avlK.  State  Road  Bureau.  Morgantown. 


Miami,  Fla.— Until  April  6  by  W.  B. 
Moore,  City  Clerk,  for  constructing  piers 
and  reinforced  concrete  portions  and  for 
erecting  double  leaf  bascule  spans  for  2 
bridges  over  Miami  River  and  for  con- 
structing 2  temporary  bridges,  advertised 
in  Engineering  Record.  Harrington, 
Howard  &  Ash,  Consulting  Engineers, 
1012  Baltimore  Avenue,  Kansas  City,  Mo. 

Barbourvllle,  Ky. — Until  April  1  by  Fis- 
cal Court  for  constructing  six  30-ft.  span, 
12-in.  I-beam  bridges,  and  one  24-ft.  span, 
12-in.  I-beam  bridge.  Thomas  Hubbard, 
County  Road  Engr. 

Columbus,  Ohio.— Until  April  10  by 
County  Commissioners  (John  Scott,  Clk.) 
for  a  number  of  concrete  box  culverts  In 
Franklin  Township. 

Delphi,  Ind. — Until  March  24,  by  Com- 
missioners Carroll  and  White  Counties, 
for  constructing  bridge  across  Tippecanoe 
River,  superstructure  for  same,  and  re- 
moving old  span  abutment  and  concrete 
pier.     H.   D.  Good,  Delphi  County. 

Plymouth,  Ind. — Until  April  4  by  Arthur 
W.  Thomas.  County  Engineer,  for  con- 
structing various  bridges  including  Bol- 
lenbacher  Bridge,  four-panel  steel  truss. 
56-ft.  span;  Jesse  Barts  Bridge,  three- 
panel  truss,  42  ft.;  Froelich  Bridge,  three- 
panel  truss.  46-ft.  span;  Zimmer  Bridge, 
deck  girder,  32-ft.  span,  including  re- 
inforced-concrete  substructure;  dump 
bridge,  12-ft.  span;  Miller  Bridge,  flat-top, 
I  beam,  9  ft.  6-in.  span,  and  Leaper 
Bridge,  12-ft.  span,  flat  top  I-beam  con- 
crete. 

Michigan. — Until  March  24  by  Frank  F. 
Rogers.  State  Highway  Commissioner. 
Lansing,  for  constructing  a  60-ft.  span, 
reinforced  concrete  arch,  with  66  ft. 
width  overall,  in  Section  2  T,  6  N.  R.,  12 
W.,  Wyoming  Township,  on  Grandville 
Avenue  Road,  which  is  also  the  State 
Trunk  Line  crossing  Plaster  Creek.  The 
bridge  is  to  be  built  jointly  by  Board 
County  Road  Commissioners,  of  Kent 
County,  the  State  Highway  Dept.  and  the 
Grand  Rapids,  Holland  &  Chicago  Ry. 

Chicago,  III. — Until  March  23  by  John 
McGlUen.  Clk.  Sanitary  Dist.  of  Chicago. 
Room  700.  910  South  Michigan  Avenue, 
for  erecting  Burr  Oak  Avenue  bridge,  to 
consist  of  erection  and  of  the  super- 
structure, including  reinforced  concrete 
floor  of  steel  highway  bridge  across  the 
Calumet  Sag  Channel  of  Sanitary  Dist.  of 
Chicago,  in  Worth  Township,  known  as 
Burr  Oak  Avenue  Bridge.  Steel  to  be  fur- 
nished by  Sanitary  Dist.,  and  weighs  280 
tons. 

Illinois.— By  State  Highway  Depart- 
ment for  constructing  bridges  as  follows: 

March  24: 

Ottawa,  Bundy  bridge,  reinforced  con- 
crete 30  ft.,  16-ft.  roadway,  in  Mount 
Carroll  Township.  Engineers  estimate, 
$3,275. 

La  Salle,  III.— Until  March  24  (readver- 
tisement),  by  George  L.  Farnsworth  at 
Court  House,  Ottawa,  for  constructing 
Shippingsport  Bridge  in  town  of  La  Salle. 
Plans  by  State  Highway  Department, 
Springfield. 

Green  Bay,  Wis.— Until  March  22  for 
constructing  a  bascule  bridge,  two  spans, 
.'iO  ft.  each,  concrete  pile  foundation,  over 
Duck  Creek:  cost  $12,000.  William  Con- 
way. Division  Engineer.  Green  Bay,  may 
be  able  to  give  further  information. 

Nelllsvllle,  Wis.  —  Reported  desired 
March  21  for  a  50-ft.  skewed  plate  girder 
bridge.  18-ft.  roadway,  in  town  of  Sher- 
man: Farming  bridge  in  Eaton,  two-span 
bridge  with  abutment  and  tubular  pier, 
present  75-ft.  span  will  be  replaced  with 
new  72-ft.  6-in.  riveted  truss  span,  16-ft. 
roadway,  and  other  smaller  bridges 
throughout  the  county.  W.  G.  Thoma. 
Countv  Highway  Comr.,  Neillsville,  and 
J.  E.  Gillespie,  Div.  Engr.,  Grand  Rapids. 

Waukesha,  Wis. — Reported  desired  until 
March  24  for  Big  Bend  bridge  in  town  of 
Vernon,  four  35-ft.  spans,  18-ft.  roadway; 
Main  Street  bridge  in  Mukwongonago,  35- 
ft.  deck  girder  span.  30-ft.  roadway;  Me- 
nominie  Falls,  Main  Street,  across  Me- 
nominie  River.  45-ft.  clear  span,  reinforced 
concrete  bridges  and  other  bridges 
throughout  the  county.  Address  County 
Commissioners.  Waukesha,  or  Chas.  J. 
Hahn,  County  Highway  Com.,  Delafleld. 

Wausau,  Wis. — Reported  desired  until 
March  29  for  constructing  a  100-ft.  truss 
span  bridge  on  concrete  abutments  in 
town  of  Day.  E.  D.  Clapp,  Co.  Highway 
Comr. 

CentervMIe,  Iowa.— Until  March  24  by  J- 
B.  McXeal.  County  Auditor,  for  construct- 
ing various  bridges  and  culverts,  costing 
in  all  $21,315.  A.  H.  Withington,  County 
Engineer. 

Humboldt,  Iowa.— Until  April  5  by  H.  V. 
Legrud,  County  Engineer,  for  construct- 
ing 12  bridges. 

Sibley,  Iowa.  —  Until  March  22  by 
County  Auditor  for  erecting  113  permanent 
bridges  and  culverts,  etc. 

Mora,  Minn.— Until  April  4  by  A.  V. 
Sanders,  Co.  Aud..  for  constructing  State 
bridge  No.  1885  on  State  Road  No.  1. 
Section  14,  superstructure  75  ft.,  riveted 
low  truss  spans,  IS-ft.  roadway,  reinforced 
concrete  floor  on  reinforced  concrete  abut- 
ments and  pedestal  pier  in  town  of  Grass 
I..ake.  .Separate  bids  asked  on  bridge 
complete  and  for  steel  alone. 
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Hastings,  Minn.— Until  April  11  by  F.  A. 
Hoffman,  Co.  Aud.,  for  iron  culverts  for 
the  year  1916. 

Lakin,  Kan.— Until  April  5,  by  C.  S. 
Smith,  Co.  Clk.,  for  constructing  rein- 
forced concrete  bridge  across  Arkansas 
River  one  mile  south  of  Lakin,  to  consist 
of  2  plain  concrete  abutments  and  15 
concrete  piers  on  30-ft.  wood  piles;  super- 
structure is  composed  of  16  reinforced 
concrete  T  girders,  each  35  ft.  long  and 
18  ft.    roadway. 

Sharon  Springs,  Kan. — Until  March  21, 
by  E.  R.  KUison,  Co.  Clk.,  for  construct- 
ing reinforced  concrete  30  ft.  through 
girder  span  16  ft.  roadway  over  Pond 
Creek  about  two  miles  west  of  Wallace, 
in  Wallace  Township. 

Syracuse,  Kan. — Until  April  4,  by  Max 
Van  Hall,  Co.  Clk.,  for  Hill  Road  bridge 
substructure  consisting  of  two  plain  con- 
crete abutments  and  superstructure  of  30 
ft.  reinforced  concrete  through  girder 
span  16  ft.  roadway,  In  Syracuse  Town- 
ship. 

Also  for  Sand  Creek  bridge,  one  mile 
north  of  Kendall  substructure,  2  plain 
concrete  abutments  and  the  superstruc- 
ture, one  60-ft.  steel  span  with  16-ft. 
roadway. 

Kearney,  Neb. — Reported  desired  until 
March  21  by  Board  Supervisors  (J.  H. 
Dean.  Clk.)  for  repairing  and  constructing 
bridges. 

Langdon,  N.  D. — Reported  desired  until 
.\prll  3  by  County  Commissioners  tor  fur- 
nishing metal  culverts  for  year  1916. 

Rugby,  N.  D. — Reported  desired  until 
March  21  for  constructing  metal  culverts 
for  the  year  1916.     O.  A.  Spillum,  Co.  Aud. 

IVIarshall,  Tex.— Until  April  10,  by  W. 
O.  Wilson,  Mayor,  for  constructing  a  re- 
inforced concrete  viaduct  over  railroad 
yard,  advertised  in  Engineering  Record. 
E.  E.  Smith,  Consulting  Engineer,  2073 
Railway  Exchange  Building,  St.  Louis, 
Mo.:  T.  E.  Hillard,  City  Engr. 

Acme,  N.  IW.— Until  April  3  by  County 
Commissioners  at  Roswell  for  construct- 
ing a  wooden  trestle  public  highway 
bridge  on  creosoted  pile  bents  over  Pecos 
River  near  Acme  Bridge,  to  be  about  800 
ft.  long.  Eccles  &  Vauchelet,  Engineers, 
Roswell. 

IMclVllnnvllle,  Ore. — Reported  desired  un- 
til March  27,  by  C.  B.  Wilson,  Co.  Clk., 
for  constructing  a  steel  bridge,  also  for 
constructing  a  reinforced  concrete  bridge. 
H.  W.  Herring,  Co.  Engr. 

St.  Helens,  Ore. — Reported  desired  until 
.\pril  7.  by  A.  P.  Barnet,  Co.  Clerk,  for 
constructing  a  100  ft.  steel  span  near 
Veronia,  one  67  ft.  steel  span  near  Clats- 
kamie.  one  50  ft.  steel  span  at  Deer  Island 
and  one  50  ft.  steel  span  at  Delena.  L.  J. 
Van  Orshoven,  Co.   Engr. 


PRICES     AND     LETTINGS. 
irindicates  award  of  contract. 

A-New  London,  Conn.  —  Contract 
awarded  by  New  York,  New  Haven  & 
Hartford  R.  R.  for  constructing  abut- 
ments and  piers  for  bridge  over  Thames 
River  at  New  London  to  Holbrook,  Cabot 
&   Rollins,   Boston,   Mass. 

^Honeoye  Falls,  N.  Y, — Contract  for 
constructing  concrete  steel  arch  bridge 
over  Honeoye  Creek  (bids  opened  Feb.  23 
by  Town  Board)  awarded  Leary  Construc- 
tion Co..  Rochester,  at  $4,746.  E.  G. 
Brooks,  Town  Clk. 

Berkeley  Springs,  W.  Va. — Following  are 
four  lowest  bids  opened  March  4  by 
County  Court  for  constructing  bridge  over 
.Sleepy  Creek:  A.  W.  Ensign  Co.,  Inc.,  Har- 
rlsburg,  at  $5,264;  Concrete  Steel  Bridge 
Co.,  Clarksburg,  W.  Va.,  J5,890;  Monon- 
gahela  Valley  Engineering  Co.,  Morgan- 
town,  W.  Va.,  J5,943,  and  Luten  Bridge 
Co.,  York,  Pa.,  $6,293.  R.  P.  Davis, 
Bridge  Engineer,  West  Virginia  Road 
Bureau,  Morgantown. 

^Detroit,  Mich.  —  Contract  awarded 
<:'andler  Dock  &  Dredge  Co.,  305  Moffat 
Building,  Detroit,  for  constructing  tem- 
porary pile  timber  and  steel  bridge  from 
mainland  to  Belle  Isle,  at  $99,999.  Other 
bidders:  Benjamin  Douglass  Construction 
Co..  .Ann  Arbor.  $104,704,  and  George  R. 
Cooke,  Detroit,  $105,000. 

♦Fort  Dodge,  Iowa. — Contract  for  road 
and  bridge  work  in  the  year  1916  (bid.« 
opened  March  6)  awarded  by  County 
Commissioners  to  M.  M.  Stark  &  Co..  De.s 
Moines,   at   $16,852. 

♦Toledo,  Iowa.  —  Contracts  for  con- 
structing twelve  concrete  and  steel  bridges 
awarded  by  Board  of  Supervisors  as  fol- 
lows (bids  opened  March  7):  Des  Moines 
Bridge  &  Iron  Company,  Des  Moines,  A 
P.  Munsen,  Marion,  Iowa,  and  Waterloo 
Construction  Company,  Waterloo,  Iowa; 
total  cost  $39,284.  A.  R,  Hebenstreet. 
County  Engr. 

♦Bralnerd,  Minn. — Contract  (or  con- 
structing iron  and  steel  culverts  during 
1916  awarded  Berger  Mfg.  Company.  Min- 
neapolis.    C.  W.  Mahlum.  County  Auditor. 

Kansas  City,  Kan. — Following  are  bid.s 
opened  March  6  by  F.  M.  Holcomh, 
County  Clerk,  for  constructing  the  Kan- 
sas River  Central  Avenue  Bridge  and 
approaches  providing  for  highway  and 
.street  car  traffic  and  comprising  about 
1450  rt.  of  steel  structure  and  about  1650 


ft.  of  reinforced  concrete  structure.  Con- 
struction includes  shifting  a  portion  of 
steel  viaduct  and  removing  an  existing 
bridge  and   portions  of  approaches   to  it: 

Contract  No.  1:  American  Bridge  Co., 
Waldheim  Building,  Kansas  City,  Mo., 
$257,467;  McCUntic-Marshall  Construction 
Co.,  St.  Louis,  Mo.,  $241,234  (cash  only), 
and  Missouri  Valley  Bridge  Co.,  $200,160. 

Contract  No.  2:  American  Bridge  Co., 
$193,746  (will  not  take  alone);  Kansas 
City  Bridge  Co.,  Kansas  City,  Mo.,  $196,- 
309,  and  Missouri  Valley  Bridge  Co., 
Leavenworth,    Kan.,    $192,661. 

Contract  No.  3,  Plan  A  and  B  respec- 
tively: American  Bridge  Co.,  $170,042  and 
$171,171  (will  take  with  1  only);  Mid- 
West  Construction  Co.,  Kansas  City, 
Mo.,  $206,275  and  $207,674;  Pacific  Bridge 
Co..  $208,210  and  $209,606,  and  Kansas 
City  Bridge  Co.,  Kansas  City,  Mo.,  $212,- 
143  and  $213,568.  Harrington,  Howard  & 
-\sli.    Engineers.    Kansas    City,    Mo. 

♦  Grafton,  N.  D. — Contract  for  con- 
structing 18  bridges  and  repair  of  others 
in  Walsh  County  awarded  Fargo  Bridge 
&  Iron  Co.,  Fargo,  at  $25,910.  Other  bid- 
ders: Nollman  &  Brye  Co.,  $31,978;  Twin 
City  Bridge  Co.,  $25,362;  M.  A.  Adams  & 
Co.,   $28,200. 

♦Grand  Forks,  N.  D. — Contract  for 
constructing  steei  and  concrete  bridges 
during  year  awarded  Jardine  &  Ander- 
son. Fargo;  Joseph  A.  Ingram,  County 
Engineer. 

♦  Wahpeton,  N.  D. — Contract  for  con- 
structing steei  bridge  across  Boise  de 
.Sioi:-\  River  (bids  opened  March  2  by 
County  Commissioners)  awarded  Great 
Northern  Bridge  Co.,  Minneapolis,  Minn. 
They  bid  $6,770  for  concrete  floor  and 
$5,360  for  wood  floor.  F.  A.  Burlon,  County 
Auditor. 

♦Sisseton,  S.  D. — Contract  for  con- 
structing bridges  during  1916  awarded  as 
follows  (bids  opened  March  3  by  County 
Commissioners):  Steel  bridges  to  Great 
.Northern  Bridge  Company,  Minneapolis, 
.Minn.;  concrete  to  St.  L.  AUingham,  Sis- 
seton. S.  D.,  and  culverts  to  Wheeler 
Corrugating  Company,  Minneapolis,  Minn. 
O.    E.    Lien,  County  Auditor. 

Everett,  Wash. — Following  are  four  low- 
est bids  opened  Feb.  21  by  County  Com- 
missioners for  constructing  concrete 
bridge,  known  as  Pilchuck  Bridge  (Luten, 
Arch):  Jarves  cS;  Burkheimer,  Seattle, 
*7,0»6;  L.  H.  Goerig,  Seattle,  $7,463;  Ba« 
croft  Morgan,  Everett,  $7,555,  and  Chas. 
I!.    Huber,   Tacoma,  $7,900. 

Seattle,  Wash. — Following  are  four 
lowest  bids  opened  by  Bd.  Public  Works 
.March  3  for  constructing  bascule  bridge 
over  Lake  Washington  Canal  at  Eastlake 
Avenue: 

Substructure  (a)  concrete  placed  under 
water,  (b)  concrete  dry:  Beers  Bldg.  Co., 
L.  C.  Smith  Bldg.  (a)  and  (b),  $124,331; 
Washington  Paving  Co.,  L.  C.  Smith 
Bldg.  (a),  $140,759,  (b)  $155,998;  Booker, 
Klehl  &  Whipple,  Central  Bldg.  (a), 
5162,000,  (b)  $164,669;  J.  M.  Clapp,  Burke 
Bldg.  (b),  $163,855;  Jahn  Contr.  Co., 
Pioneer  Bldg.    (a),  $157,528. 

Superstructure  (a)  electric  equipment, 
(b)  electric  equipment  without  alternat- 
ing current:  Booker,  Kiel  &  Whipple, 
Central  Bldg.  (a),  $182,950,  (b)  $188,150; 
.J.  B.  Wood,  Seattle  (a),  $185,079;  Standl- 
fer-Clarkson  Co.,  Northwest  Bank  Bldg., 
Poitland,  Ore.  (a),  $186,101,  (b)  $191,- 
101;  Beers  Bldg.  Co.,  L.  C.  Smith  Bldg. 
(b).  $185,748,  and  Washington  Paving 
Co.,  L.  C.  Smith  Bldg.  (a),  3181,525,  (b) 
$187,225. 

Substructure  and  superstructure  (a-1) 
direct  current  concrete  In  wet,  (b-1)  dl- 
reit  current  concrete  in  dry,  (a-2)  alter- 
nating current  concrete  in  wet,  (b-2) 
alternating  current  concrete  in  dry: 
Beeis  Bldg.  Co..  L.  C.  Smith  Bldg.  (a-1), 
$296,554.  (b-1)  $303,654.  (a-2)  $296,554, 
(b-2)  $303,654;  .Tahn  Contracting  Co., 
Pioneer  Bldg.  (a-1).  $353,466,  (b-1)  $360,- 
366,  (a-2)  $356,741,  (b-2)  $363,641;  Booker- 
Kieiil-Whippie,  Central  Bldg.  (a-1), 
$344,950,  (b-1)  $350,150,  (a-2)  $347,619, 
(b-2)  $352,819;  J.  M.  Clapp,  Burke  Bldg. 
(a-1),  $348,337.  (b-1)  $355,337,  (a-2) 
$345,383,    (b-2)   $352,383. 

♦(!^ontract  for  steel  rails  for  Ballard 
and  Fremont  bridges  awarded  by  Bd. 
Public  Works  to  Seattle  Frog  &  Swith 
<,"o.   at  $7,075. 

♦San  Rafael,  Cal. — Contract  for  con- 
structing Ave  concrete  bridges  awarded 
by  City  Council  to  Joseph  Kappermann 
of  San  Rafael  at  $15,000. 

♦Tucson,  Ariz.— Contract  tor  construct- 
ing two-span  steel  and  concrete  bridge 
across  Santa  Cruz  River  at  Congress 
Street  awarded  Midland  Bridge  Co..  Kan- 
sas City,   Mo.,   at   $41,980. 


PAVING  AND  ROADS 


PROPOSED     WORK. 

Springfield,  Mass. — Water  Street  is  to 
be  repaved  at  a  cost  of  $30,000  and  the 
cement  paving  on  Boston  Road  completed 
at  a  cost  of  $32,000.  F.  H.  Clark,  Supt. 
Streets. 

Batavia,  N.  Y — Common  Council  au- 
thorized about  2  miles  of  paving  this 
spring,  including  brick  and  asphalt,  on 
Ellicott  .Street,  and  waterbound  macadam 
on  Lincoln  Avenue. 


Morrlstown,  N.  J. — Contract  soon  to  be 
let  Ijy  County  Board  of  Freeholders  for 
constructing  2  sections  of  road  between 
Dover  and  Succasunna  Plains.  Mendham 
Koad  also  to  be  let  soon.  Frederick  S. 
Smitli.  County  Engineer,  Morrlstown. 

Newton,  N.  J. — Sussex  County  Board 
Freeholders  reported  considering  con- 
structing 6-mile  road  from  Layton  to 
Brick  House. 

West  Hoboken,  N.  J. — Board  of  Chosen 
F'reeholders,  Jersey  City,  will  resurface 
Hudson  Boulevard  in  West  Hoboken. 

Altoona,  Pa. — Contract  soon  to  be  let 
for  paving  about  23  city  blocks.  Address 
Frank  R.  Rooney,  Commissioner  High- 
ways. 

Pittsburgh,  Pa. — Plans  prepared  by 
-V.  S.  Sprague,  Supt.  of  Bureau  of  Engi- 
neering for  constructing  new  road  from 
il^hartiers  Avenue  to  pre.sent  paving  line. 
Cost,    $80,000. 

Unlontown,  Pa. — Grand  Jury  authorized 
County  Commissioners  to  hold  an  elec- 
tion to  vote  $400,000  bonds  for  improving 
18  miles  of  highway. 

Rockvllle,  Md. — Bill  has  passed  the  Sen- 
ate, authorizing  County  Commissioners 
to  issue  $10,000  bonds  for  constructing  a 
public  road  from  State  Road  near  Glen- 
mont  to  Northwest  Branch,  known  as 
Kemp-Mlll-Colesville  Road,  and  $14,000 
for  building  and  Improving  public  road 
from  Wheaton  to  Four  Corners,  known 
as  Wheator  Four  Corners  Road. 

Huntington,  W.  Va. — City  Council  con- 
sidering constructing  15  miles  concrete 
sidewalks:  cost  $50,000. 

Lewlsburg,  W.  Va. — Election  to  be  held 
April  8  in  Williamsburg  District  to  vote 
$100,000  bonds  and  in  Lewlsburg  and 
White  Sulphur  Districts  to  vote  $260,- 
000   bonds. 

West  Union,  W.  Va.— Citizens  March  7 
voted  $200,000  bonds  for  constructing 
roads.  Hiram  Hutson,  Clerk  County  Court, 

Ashevllle,  N.  C. — Contract  will  be  let 
about  April  by  the  city  for  15,000  yd. 
bituminous  macadam  pavement,  cost  $16,- 
000;  15,000  yd.  concrete  pavement,  cost 
$18,000,  and  5000  yd.  cement  walks,  cost 
$7,500.     Addres  City  Clerk. 

Aurora,  N.  C. — Citizens  of  No.  2  Town- 
ship voted  $40,000  bonds  for  constructing 
roads. 

Beaufort,  S.  C. — Paving  and  bridge 
bonds  for  $10,000  will  be  sold  April  5,  by 
County  Commissioners  (W.  H.  Hull,  Clk.). 

Atlanta,  Ga. — Paving  of  2  miles  of 
Montgomery  Pace's  Ferry  road  between 
Piedmont  Avenue  and  BriarclifTe  Road 
being  considered.  R.  H.  Hope  said  to  be 
interested. 

De    Land,    Fla. — See    "Bridges." 

Birmingham,  Ala. — Council  repealed 
ordinance  providing  for  paving  with 
asphalt  and  asphaltic  concrete  on  por- 
tions of  Twelfth  and  Tenth  Streets,  and 
Eleventh  Avenue,  at  an  estimated  cost 
of  $26,000  Julius  Kendrick,  City  Engi- 
neer 

Shreveport,  La. — Election  to  be  held  In 
the  county  to  vote  on  building  25  miles 
of  good  roads.  .1.  T.  Bullem,  Parish  En- 
gineer.   Shreveport. 

Indlanola,  Miss. — Citizens  of  Sunflower 
County  considering  constructing  180  miles 
concrete  roads:  cost  about  $750,000. 

Pontotoc,  Miss. — Contract  reported  soon 
to  be  let  for  constructing  good  roads  In 
District's  3  and  4.  .\ddrcss  (3ood  Road 
Commission,  Pontotoc. 

Dyersburg,  Tenn.— About  12.000  to  15.000 
sq.  yd.  are  to  be  paved  on  Tucker,  Oak. 
(lorcjon  and  other  streets  with  asphalt 
concrete  and  tar  macadam,  on  concrete 
foundation,  and  8000  lln.  ft.  concrete  and 
granite  curb.  Cost  $.50,000.  L.  E.  Came, 
Mayor. 

Jackson,  Tenn. — Contract  will  be  let 
about  April  30  by  H.  M.  Harris,  Commis- 
sioner of  Streets,  for  paving  about  55,000 
sq.  yd.  vltr.  brick  on  concrete  on  portions 
of  Highland  Avenue.  Royal  and  Poplar 
Streets.  Marshall  K.  White.  Asst.  City 
Engr. 

Madisonvllle,  Tenn. — Citizens  voted  In 
favor  of  $325,000  bonds  for  macadamizing 
SO  miles  of  road.  Nothing  further  will 
be  done  about  the  matter  until  about 
May.  John  B.  Pennington,  County  Clourt 
Clerk. 

Sevlervllle,  Tenn. — Citizens  voted  $10,- 
000  bonds  for  paving.  R.  B.  Robertson. 
City  Recorder.  Bonds  will  be  sold  about 
April    15. 

Winchester,  Tenn. — About  $350,000  road 
bonds  sold  by  County  Highway  Commis- 
sion for  constructing  125  miles  macadam 
roads. 

Carlisle,  Ky.— About  $70,000  Is  to  be 
spent  by  the  county  this  season  on  good 
roads.     Address  County  Clerk. 

Lebanon,  Ky. — Construction  of  roads  in 
Marion  County,  to  cost  about  $250,000,  is 
contemplated. 

Akron,  Ohio.- Paving  bonds  for  $146,330 
will  be  sold  March  31  by  County  Commis- 
sioners   (U.   G.   High.   Clk.). 


Canton,  Ohio. — It  Is  proposed  to  pave 
with  asphalt  on  concrete  base,  including 
stone  curbing,  on  Fifth  Avenue,  North- 
west, at  a  cost  of  $30,000.  W.  E.  Sarver, 
City  Engineer. 

Election  to  be  held  April  25  to  vote 
$413,000  bonds  for  paving,  constructing 
two  Intercepting  sewers,  dredging  and 
straightening  east  creek.  W.  E.  Saner, 
City  Engineer;  W.  E.  Jackson,  City 
Clerk. 

Chagrin  Falls,  Ohio. — Paving  bonds  (or 
$17,809  win  be  sold  April  11  by  F.  E.  Lan- 
son.  Village  Clk. 

Cincinnati,  Ohio. —  City  Council  ap- 
proved following  approximate  estimate  of 
cost  submitted  by  Frank  S  Krug:  Ira- 
proving  portion  of  Arrow  Avenue  with 
reinforced  concrete,  $13,019;  Maple  Leaf 
Avenue,    bituminous   macadam,    $16,863. 

Eaton,  Ohio. — Contract  will  be  let  about 
June  by  the  Village  Trustees  for  40,000 
sq.  yd.  paving  and  6500  lln.  ft.  combined 
curb  and  gutter.  Bids  will  be  considered 
on  brick,  asphalt,  reinforced  concrete,  bi- 
tuminous concrete  and  blthuUthic.  A.  L. 
Reid,   Village  Engineer,  Eaton. 

Euclid,  Ohio.— Paving  bonds  for  $10,026 
will  be  sold  March  27.  by  H.  S.  Dunlop, 
Village  Clk. 

Kenton,  Ohio. — Paving  bonds  for  $60,000 
will  be  sold  .March  20  by  Ulrich  J.  Pfelller, 
Co.  Aud. 

Norwood,  Ohio. — City  Council  will  spend 
$20,000  for  street  Improvements. 

Ravenna,  Ohio. — Paving  bonds  for  |110,- 
nuo  will  be  sold  March  27  by  M.  J.  Kelley. 
County  Auditor. 

Election  to  be  held  March  28  to  vote 
bonds  for  improving  Randolph -Atwater 
Road,  cost  $57,000 — 5  miles,  and  St.  Joe- 
Suffleld  Road,  cost  $60,000 — 5  miles,  with 
concrete,  about  62,000  sq.  yd.  In  all.  B. 
F.  Betchelder,  Chief  Engineer  Portage 
County  Improvement  Association. 

Troy,  Ohio.  —  County  Commissioners 
will  sell  $59,200  bonds  for  paving  Troy- 
Dayton  Pike  from  Monroe  Township  line 
to  Montgomery  County,  distance  of  6.3 
miles. 

Utica,  Ohio. — Paving  bonds  for  $22,668 
will  he  sold  April  3  by  B.  J.  Smith,  Village 

Clk. 

Wauseon,  Ohio. — Paving  bonds  for  $46,- 
000  will  be  sold  March  21,  by  County  Com- 
missioners  (W.  W.  Ackerman,  Clk.). 

Fort  Wayne,  Ind. — Bd.  Public  Works 
voted  to  pave  19  streets;   estimated  cost 

$170,000. 

Indianapolis,  Ind. — City  Engineer  B.  J. 
T.  Jeup  has  been  directed  to  prepare 
resolutions  for  paving  portions  of  vari- 
ous streets,  including  A^land  Avenue. 
Bellefontaine  Street  and  Birchwood  Ave- 
nue. 

Jeffersonvllle,  Ind.— Petitions  filed  for 
improving  of  about  1 1/3  miles  of  WtlllatD 
Straw  Road.  George  W.  Stoner,  County 
Auditor. 

Madison,  Ind. — City  Council  consider- 
ing paving  ten  blocks  on  Walnut  Street. 

M uncle,  Ind. — County  will  build  about  30 
miles  gravel  road  Including  necessary 
small  bridges,  7  miles  bituminous  ma- 
cadam. 10  miles  each  water  bound 
macadam  and  brick,  and  2  miles  concrete. 
Contracts  to  be  let  after  May  1.  S.  H. 
Weber.   County  Engineer. 

Noblesvllle,  Ind. — About  $14,000  road 
bonds  sold  by  County  Treasurer. 

South  Bend,  Ind. — Reported  new  bids  to 
be  received  by  County  Commissioners  for 
constructing  Beebe  Road  southeast  of 
Mishawaka;  estimated  cost  $18,613. 

Washington,  Ind — ^Council  has  author- 
ized the  paving  of  Main  Street  from  West 
Sixth  Street  to  East  Second  Street  with 
brick;  also  is  considering  constructing 
concrete  sidewalks  at  a  cost  of  $75,000. 

Fremont,  Mich. — Citizens  of  Dayton 
Township  voted  an  appropriation  of  $50,- 
000  for  constructing  roads  during  coming 
year. 

Houghton,  Mich. — Contract  will  be  let 
about  April  15  for  constructing  roads  to 
cost  about  $100,000.  Randolph  Martin. 
Road  Engineer,  Houghton  County. 

Decatur,  III, — Council  is  reported  con- 
sidering paving  West  Division  and  Mon- 
roe Streets;  estimated  cost  $32,761;  and 
West  Green,  West  King  and  Van  Dyke 
Streets;  estimated  cost  $58,953. 

Dixon,  m.^CItlzens  voted  $82,000  bonds 
for  road  Improvement  outside  city  limits. 
Major  portion  will  be  used  to  pave  with 
brick  Lincoln  Highway  from  east  to  west 
township  lines  on  both  sides  of  Dixon. 

Sterling  Township  is  considering  an 
election  to  vote  $60,000  bonds  for  road 
improvements  in  Lincoln  Highway.  Ad- 
dress Clerk,    Sterling   Township.    Dixon. 

City  Council  passed  ordinances  to  pave 
portions  fit  several  streets,  including  con- 
crete on  East  Third,  East  Fourth  and 
other  streets,  at  a  cost  of  $32,068;  vltr. 
brick  on  Depot  Avenue  and  Fourth  Street 
at  a  cost  of  $6,369;  and  concrete  on 
Fourth,  Sixth  Streets,  Van  Buren  Avenue 
and  Jackson  Avenue,  at  a  cost  of  $10,671. 

About  $21,000  will  be  spent  in  county 
and  State  aid  roads;  one-half  to  be  brick 
and  rest  probably  concrete.  L.  B.  Neih- 
lior.  County  .Supt.  Highways.  Dixon. 
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Freeport,  III. — Bd.  Local  Improvements 
voted  to  pave  portion  of  Fifth  Ward  with 
brick:  estimated  cost,  $51,213.  Charles 
S.    Hepner,    City   Engineer. 

Mattoon,  III. — County  will  spend  $120,000 
to  construct  hard  roads,  gravel,  rock  and 
macadam  being  considered.  George  W. 
Hogxie.  Town  Clk. 

Board  Local  Improvements  consider- 
ing paving  portion  of  North  Twenty-flrst 
Street  at  a  cost  of  $11,200. 

Nachuta,  III. — Town  will  constnict 
about  2  miles  of  either  gravel  or  macadam 
road  in  Lincoln  Highway. 

Des  Moines,  Iowa. — Construction  of  a 
33-mile  brick  paved  road  from  Des  Moines 
to  Ames  is  being  considered.  Ames-Dea 
Moines  Good  Roads  Assoc  said  to  be  in- 
terested. 

Hastings,  Minn.— About  $55,000  will  be 
available  for  road  improvements  in  Da- 
kota County.  Contract  for  constructing 
the  east  and  west  road  from  South  St. 
Paul  to  Mendota  is  about  to  be  let  by 
County  Bd. 

Minneapolis,  Minn.  —  Council  ordered 
$175,000  of  new  paving  under  flve-year 
assessment. 

St.  Paul,  Minn. — City  Council  voted  to 
pave  Prior  Avenue  with  creosote  block, 
cost  about  $24,926;  also  pave  Canada 
Street. 

State  Highway  Commission  will  spend 
about  $1,500,000  in  roads  and  bridge  build- 
ing this  year. 

Clay  Center,  Kan. — City  Council  con- 
sidering paving  25  blocks. 

Kansas  City,  Kan. — City  expects  to 
spend  $100,600  for  pavine  this  spring,  with 
eluding  concrete,  bitulithic,  asphalt  con- 
concrete,  bitulithic,  asphalt  concrete, 
brick  and  rock  asphalt.  Wm.  Barclay, 
City   Engineer. 

Beaumont,  Tex. — County  Road  bonds 
amountinK  to  $190,000  have  been  sold. 
Address  County  Clerk. 

Falfurrlas,  Tex.— Election  to  be  held 
March  25  by  County  for  Issuing  $30,000 
road  bonds.  About  30  miles  of  road  to  be 
'Constructed. 

Honey  Grove,  Tex. — Road  District  No. 
4  has  voted  $250,000  bonds  for  road  im- 
provements. 

Sweetwater,  Tex. — Citizens  Monroe 
County  on  March  1  voted  $325,000  bonds 
to  macadamize  90  miles  of  roads. 

Poteau,  Okla.— Reported  a  bond  issue  of 
$500,000  for  road  improvements  in  Le 
Flore  County  contemplated.  J.  H.  Cruthis 
said  to  be  interested. 

Bellingham,  Wash. — Plans  and  specifi- 
cations prepared  by  C.  M.  Adams, 
County  Engineer,  for  paving  Northwest 
Diagonal  Road;  cost  from  $74  448  to  $123,- 
480,  according  to  material  used. 

Everett,  Wash. — Contract  will  be  let 
about  March  24  by  County  Commission- 
ers for  hard -surfacing  16-miIe  section  of 
road  from  Everett  to  King  County  line  at 
Bothell;    estimated  cost  $12,000  per  mile. 

Ladner,  Wash. — City  Council  will  spend 
$20,000  for  street  improvements  during 
spring  and  summer. 

Seattle,  Wash. — Streets  and  Sewer  Com- 
mittee recommended  for  adoption  resolu- 
tion providing  for  paving  Rainier  Avenue 
with  brick  block;  cost  $76,236;  pavine 
Bailey  Avenue  and  other  streets;  cost 
130.000. 

Plans  and  specifications  prepared  by 
A.  H.  Dimock,  City  Engineer,  submitted 
to  Bd.  Public  Works  for  pacing  Seventh 
Avenue  N.  with  asphalt  or  brick;  cost 
$20,000;  also  for  grading  and  concrete 
walks,  Thirty-ninth  Avenue  S. ;  cost  $26,- 
000. 

Plans  and  specifications  submitted  to 
State  Highway  Dept.  at  Olympia,  for  ap- 
proval by  A.  P.  Denton,  County,  Engr., 
for  paving  with  brick  ten  miles  Par- 
manent  Highway  from  city  limits  to 
Seattle  at  Fourteenth  Avenue  South  to 
Des  Moines.  Contract  to  be  let  soon  by 
Commissioners  (Byron  Phelps,  Clerk); 
cost,    $180,000. 

Seattle,  Wash.— City  Council  voted  to 
pave  Rainier  Avenue  with  brick;  cost 
$76,236. 

Eugene,  Ore. — Citizens  of  Lane  County 
will  probably  vote  on  Issue  of  $700,000 
bonds  for  constructing  40  miles  hard  sur- 
face roads. 

San  Francisco,  Cal. — Construction  of  a 
boulevard  80  ft.  wide  from  Railroad  Ave- 
nue to  Hunter's  Point  about  1%  miles 
is  contemplated  by  city. 

San  Francisco,  Cal. — Bd.  Supervisors 
voted  to  pave  Douglass  Street  with  as- 
phalt. 

Harrison,  Idaho.  —  Construction  of  a 
highway  between  Harrison  and  Wallace, 
including  a  1100-ft.  trestle.  Is  contem- 
plated: cost  about  $10,000.  Commercial 
Club  said  to  be  interested. 

BIOS     OESIREO. 

Albany.  N.  Y.— Until  March  20  by  Board 
of  Contract  and  Supply  (Isidore  Wachs- 
man.  Secy.)  for  improving  portions  of 
Euclid.  I>-nox  and  Myrtle  Avenues,  re- 
paving  Beaver  Street  with  asphaltic  con- 
crete, granite  blocks  or  creosoted  wood 
block:  also  for  sewer  in  Delaware,  John 
and  Rnwson  Streets. 


Brooklyn,  N.  Y.— Until  March  22  by  L. 
H.  Pounds,  Borough  President,  for  im- 
proving portions  of  Amboy,  Barrett, 
Cleveland.  Douglass  and  numerous  other 
streets,  in  all  about  15,780  sq.  yd.  asphalt, 
together  with  curbing,  sidewalks,  etc.; 
also  50,000  gal.  asphaltic  road  oil  and  one 
steam  asphalt  road  roller.  Total  security 
$11,200. 

New  York,  N.  Y.— Until  March  22  by 
R.  A.  C.  Smith,  Commissioner  of  Docks, 
Manhattan  Boro.,  for  Contract  No.  1496, 
furnishing  material  and  repairing  asphalt 
pavement  on  Marginal  Street,  and  piers 
North.  East  and  Harlem  Rivers,  In  all 
about  11.000  sq.  yd.     Security  $6,000. 

Until  March  23  by  Marcus  M.  Marks. 
President  Manhattan  Boro..  for  repair- 
ing sheet  asphalt  and  asphalt  block  pave- 
ment until  May  15,  1916.  on  all  streets  and 
avenues  where  the  guarantee  of  main- 
tenance has  expired  in  the  Borough  of 
Manhattan,  within  the  limits  bounded  by 
Twenty-third  Street.  North  River,  Fifty- 
ninth  Street  and  East  River,  when  and 
where  directed  by  Chief  Engineer  of  High- 
ways, together  with  all  the  work  incidental 
thereto,  in  all  about  20,000  sq.  yd.  asphalt 
pavement,  including  binder  course.  Se- 
curity $6,000. 

Bayonne,  N.  J.— Until  March  28  by  City 
Commissioners  for  asphalt,  bituminous 
concrete  and  granite  block  pavement  on 
17  streets.  Probable  cost  $200,000.  George 
Hoffman,  City  Recorder. 

Paterscn,  N.  J. — Until  March  21  by 
Board  Public  Works  for  resurfacing  and 
repairing  asphalt  streets.  H.  J.  Harder, 
City  Engineer. 

West  Orange,  N.  J.— Until  March  21  by 
Town  Council  for  laying  concrete  or  flag 
sidewalks  for  year  1916.  George  W.  Fos- 
ter, Town  Clk. 

Hazleton,  Pa.— Until  about  April  15  by 
W.  D.  Gerlach.  Superintendent  Streets  and 
Public  Improvements,  for  40,000  sq.  yd. 
brick  or  approved  material  on  Broad 
Street  and  Diamond  Avenue,  on  concrete 
foundation,  with  stone  or  concrete  curb; 
cost  $89,000.  B.  E.  Youngman,  City  Engi- 
neer. 

Philadelphia,  Pa.— Until  March  28,  by 
Department  Public  Works,  Bureau  of 
Highways  (William  H.  Connell,  Ch.),  for 
following  improvements:  Schedule  A, 
grading,  cost  $170,000;  B,  asphalt  paving, 
cost  $120,000.  Schedule  C.  Vltri.  block 
pavement:  D,  bituminous  paving,  $3,500; 
E,  asphalt  repaying,  $33,000;  F,  granite 
block  repaying,  $9,000.  Schedule  J,  curb 
and  footway  work  (owners  to  pay),  cost 
$30,000,  etc. 

Baltimore,  Md. — Until  March  22  by 
Board  of  Awards  at  offlce  of  City  Regis- 
ter for  paving,  etc.,  with  cement  concrete 
a  number  of  alleys.  R.  M.  Cooksey,  High- 
way Engr. 

Hinton,  W.  Va.— See  "Bridges." 

Wheeling,  W.  Va.— Reported  desired 
until  April  6  by  County  Court  for  paving 
10  miles  of  road.  Probable  cost  $200,000. 
Oliver  &  Maupin  Engr.  Co.,  Engrs. 

Eustis,  Fla.— See  "Sewerage  and  Sew- 
age  Disposal." 

Camden,  Ala. — Reported  desired  until 
April  3  by  County  Commissioners  fJ.  N. 
Stanford,  Chmn.)  for  sand,  clay  or  gravel 
IS?^?,'"  Wilcox  County.  Probable  cost 
$2a,000. 

Morristown,  Tenn.  —  Reported  desired 
until  April  1  by  County  Turnpike  Com- 
missioners (W.  D.  Bushong,  Chmn.)  for 
about  40  miles  street  improvement  and 
highway  improvements  for  Hamblen 
County.  Work  includes  macadamizing, 
vitr.  drain  pipe,  etc. 

Frankfort,  Ky.— Until  March  23,  by  Fis- 
cal Court  (Crawford  Lee,  Clk.),  for  im- 
proving State  Aid  Road  No.  37  B-1,  known 
as  the  Frankfort  and  ShelbyvIIle  Road, 
about  1%  miles  south  of  city  limits,  and 
running  about  7%  miles  to  ShelbyvIIle 
county  line. 

Bryan,  Ohio.— Until  April  4,  by  County 
Commissioners,  for  constructing  the  Elm 
Grove  Grange  Road  No.  J  1  in  Pulaski 
Township,  Williams  County.  Bids  desired 
for  whole  of  said  Job  or  separate  bids  for 
Sections  No.  1  and  No.  2.  Bids  requested 
for  paving  bottom  course  with  limestone, 
slag  or  crushed  bowlders  5  in.  thick  at 
center,  3  In.  thick  at  edge,  also  alternate 
bids  for  Improving  with  water-bound 
macadam,  building  necessary  bridges,  etc. 
Total  cost,  $46,215. 

Canton,  Ohio.— Until  March  29,  by  Coun- 
ty Commissioners  for  constructing  Cairo- 
Hartville  Road -brick  and  Alliance  Lex- 
ington Road-macadam.  U.  C.  Schick, 
County  Clerk. 

Cleveland,  Ohio.— Until  March  25,  by 
Board  County  Commissioners  (E.  G. 
Krause,  Clk.),  for  improving  portions  of 
Som  Center  Road  No.  2  in  Mayfleld  Town- 
ship. Also  separate  bids  March  29,  for  Im- 
proving portions  of  Ridge  Road  No.  4. 
W.  A.  Stlnchcomb.  Co.  Surveyor. 

Gallon,  Ohio. — Reported  desired  until 
May  1  for  paving  Grove  Avenue.  Proba- 
ble cost  $30,000.  A.  F.  Unckrich,  Dir. 
Public  Service. 

Jefferson,  Ohio.  —  Until  March  27  bv 
Board  County  Commissioners  (B.  E. 
Brainard,  Clk.)  for  improving  Morgan 
Road  No.  4.  In  Morgan  Township;  also  for 
improving  Eagleville  Road  No.  2.  in  Aus- 
linburg  Township. 


Wooster,  O. — Until  March  21,  by  County 
Auditor,  for  improving  West  Salem  Con- 
gress Road  1  mile  south  of  West  Salem 
and  continuing  south  2%  miles,  bids  de- 
sired on  bituminous  and  monolithic  type 
brick.     Wade  Fahr.  Clk.  Co.  Comrs. 

Youngstown,  Ohio. — Until  March  28  by 
County  Commissioners  (Frank  H.  Vogan, 
Clk.)  for  improving  McGuffey  Road,  about 
1.57  miles,  with  slag  macadam. 

Also  same  time  and  place  as  above  for 
macadamizing  about  5  miles  of  Damas- 
cus-Berlin center  road  slag  macadam.  E. 
S.  Smith,  County  Highway  Supt. 

Also  same  time  and  place  as  above  for 
constructing  slag  macadam  road  known 
as  Section  5  of  Damascus  and  Berlin 
Center  Road  In  Goshen  Township,  a  dis- 
tance of  about  2.01  miles. 

Elkhart,  Ind. — Until  March  21  (readver- 
tisement)  by  City  Clerk  for  26,000  sq.  yd. 
pavement,  18,000  ft.  curb  and  15,000  cu.  yd. 
excav. 

Indiana. — By  County  Commissioners  for 
constructing  roads  as  follows: 

April  3: 

RushviUe,  13,045  ft.  roadway  In  Walker 
Township.     Allen  R.  Holden,  Co.  Aud. 

Rockport,  7.88  miles  rock  roadway  In 
Carter  Township.  J.  Frank  Stocking,  Co. 
Aud. 

South  Bend,  Ind. — Until  about  April  4 
by  V.  C.  Sweeney,  Clerk  Board  Public 
Works,  for  61.966  sq.  yd.  asphalt,  bitu- 
lithic, asphaltic  concrete  or  brick  on 
Eddy  St.  and  Indiana  and  Michigan  Aves., 
Including  7,090  lin.  ft.  combined  curb  and 
gutter.  Cost  $153,298.  F.  J.  Anderson, 
City  Engineer. 

Ontonagon,  Mich. — Reported  desired  un- 
til March  31,  by  Township  Board  (John  B. 
Haskins,  Clk.),  for  constructing  6.664 
miles  gravel  roads,  tile  or  pipe  culverts, 
headwalls,  etc. 

Chlcafgo,  III.— Until  March  23,  by  De- 
partment Public  Works  (W.  R.  Moorhouse, 
Comr.),  for  furnishing  and  delivering  ap- 
proximately 1500  tons  refined  asphalt,  2000 
tons  refined  oil  asphalt,  for  use  of  Bureau 
of  Streets. 

Madison,  Wis.— Until  March  30  by  H.  C. 
Buser,  Acting  City  Clerk,  for  paving  por- 
tions of  several  avenues  and  streets,  In- 
cluding East  Johnson,  Regent  and  other 
streets,  with  sheet  asphalt  or  other 
materials. 

Sheldon,  Iowa. — Until  March  22  by  Scott 
Martin,  City  Clk.,  for  20,900  sq.  yd.  pav- 
ing. Bids  to  be  submitted  on  brick  block, 
asphaltic  concrete,  Portland  cement 
concrete,  and  bitulithic.  K.  G.  Gaynor, 
Engr.,  United  Bank  Building,   Sioux  City. 

Duluth,  Minn. — Reported  desired  until 
March  31  for  constructing  6.66  miles  rock 
and  gravel  roads.  J.  B.  Haskins,  Clk. 
Township  Board. 

Elbow  Lake,  Minn. — Reported  desired 
until  April  3  by  C.  M.  Nelson,  Co.  Aud., 
for  grading  and  turnpiking  State  Roads 
Nos.  1  and  4,  in  all  about  59,426  lin.  ft. 
turnpiking,  67,000  cu.  yd.  grading,  etc. 

Eveleth,  Minn. — Reported  desired  until 
May  1  for  paving  streets.  Probable  cost 
$20,000.     C.  H.  Williams,  City  Clk. 

St.  Paul,  Minn. — Reported  desired  until 
March  20  for  47,600  yd.  yellow  pine  paving 
blocks,  4523  sq.  yd.  brick,  20,000  bbl.  Port- 
land cement,  670  tons  asphaltic  cement, 
crushed  stone,  etc.  Aug.  Hohenstein, 
Purchasing  Agent. 

Until  April  3,  by  Board  County  Com- 
missioners, for  from  300  to  800  tons  of 
road  asphalt  for  penetration  work  fur- 
nished in  double  headed  wooden  barrels 
f.o.b.  St.  Paul  or  vicinity.  Geo.  J.  Rels, 
Co.  Aud. 

Kearney,  Neb.— Until  March  30  (read- 
vertisement)  by  T.  N.  Haryzell,  City 
Clerk,  for  paving  in  District  No.  11. 

York,  Neb.— Until  March  23  by  A.  B. 
Chatterton.  City  Clerk,  for  18,920  sq.  yd. 
vertical  fiber  brick  pavt.  on  Nebraska, 
Burlington  and  Blackburn  Avenues,  in- 
cluding 12,227  lin.  ft.  cement  curb;  cost 
$50,000.  George  W.  Sears,  Engineer,  101^4 
Lincoln  Avenue. 

Wllllston,  N,  D.— Reported  desired  until 
April  3  by  G.  G.  Harvy,  Co.  Aud.,  for 
cement  sidewalks  and  crossing  for  year 
1916. 

Montesano,  Wash.— Until  March  20  by 
vv.  D.  Campbell,  County  Auditor,  for 
clearing,  grading,  constructing  culverts 
and  surfacing  with  .spread  gravel,  a  dis- 
tance of  22,248  ft.  Cost  $23,854.  George 
D.  Robertson,  County  Engineer. 

Okanagon,  Wash.— Until  about  April  1 
by  Horace  E.  Smith,  County  Engineer,  for 
grading  and  surfacing  with  gravel  perma- 
nent highway  work,  costing  $12,000. 

Palouse,  Wash. — Reported  desired  until 
April  12,  by  J.  J.  Johnson,  City  Clk.,  for 
concrete  paving  in  L.  I.  D.,  No.  3,  in  all 
about  19,000  sq.  yd.  Probable  cost  $30,000. 
Sawyer  Bros.,  Engrs.,   Seattle. 

RItzville,  Wash. — Reported  desired  until 
March  21,  by  Lottie  Pahlow,  City  Clk., 
for  grading,  curbing  and  paving  12  blocks; 
work  involves  19,000  sq.  yd.  concrete  pav- 
ing. Probable  cost  $30,000.  Sawyers 
Bros.,   Engrs,,   Seattle. 


PRICES     AND     LETTINGS. 
•klndicates  award  of  contract. 

-^Connecticut. — Contract  for  construct- 
ing a  concrete  roadway  on  Hartford  and 
New  Haven  Turnpike  in  Nortti  Haven 
awarded  by  State  Highway  Dept.,  Hart- 
ford, to  Lane  Construction  Cor.,  Meriden, 
at  about  $26,000,  for  about  11,535  ft.,  and 
to  Union  Paving  Co.,  Schenectady,  N.  Y., 
at  about  $33,000,  for  about  15,465  ft. 

-^Elmlra,  N.  Y. — Contracts  for  paving 
18,400  sq.  yd.  vitrified  block  pavement 
awarded  by  Board  Public  Works  as  fol- 
lows (bids  opened  Feb.  24):  West  Water 
Street  to  HoUeran  Bros,  of  Elmira  and 
East  Church  Street  to  Bison  City  En- 
gineering &  Contracting  Co.,  Buffalo; 
total  cost  $35,000. 

•Yonkers,  N.  Y. — Contract  for  paving 
Kimball  Avenue  with  telford  macadam 
awarded  by  Bd.  Contract  and  Supply  to 
Canepi     Construction     Co.,     Yonkers.     at 

$39,276. 

-A-Atlantlc  City,  N.  J. — Following  are 
four  lowest  bids  opened  March  8  by 
County  Commissioners  for  constructing 
Absecon-Atlantlc  City  Boulevard,  con- 
sisting of  106,546  sq.  yds.  surface  paving 
together  with  embankment  of  247,236  cu. 
yds.:  Hill  Dredging  Co.,  Ventnor  City, 
$280,321  (awarded  contract);  J  .W.  In- 
gersoll,  Atlantic  City,  $292,332;  Sutton  & 
Corson  Co..  Ocean  City,  $298,642.  and  M. 
B.  Markland,  Atlantic  City,  $315,055.  A. 
H.  Nelson,  County  Engineer,  637  Guar- 
antee Trust  Building,  Atlantic  City. 

-^Camden,  N.  J. — Contract  for  paving 
Morrestown  Pike  (bids  opened  March  6 
by  Board  of  Freeholders)  awarded  Kelley- 
McFeeley  Company,  Camden,  at  $61,973. 
Fred  W.  George,  Clk.  of  Board. 

•(tFlemlngton,  N.  J. — Following  are  four 
lowest  bids  opened  March  2  by  County 
Commissioners  for  bituminous  dressing 
on  High  Bridge-Califon  Road,  Blooms- 
bury-West  Portal  Road,  Flemlngton- 
Frenchtown  Road,  In  all  about  100.000  sq. 
yds.:  Logan  &  Hathaway,  Newark,  8.75 
cts.  per  sq.  yd.  (awarded  contract):  At- 
lantic Refining  Co..  8.825  cts.;  John  P. 
Grettin,  Trenton,  9.55  cts.;  Standard  Oil 
Co..  New  York.  9.75  cts.  Grant  Davis, 
County  Engr.,  Whitehouse  Station. 

Baltimore,  Md. — Following  are  unit 
figures  of  the  four  bids  opened  March  8  bv 
Annex  Improvement  Commission  (F.  W. 
McKinney,  Chief  Engineer)  for  grading, 
curbing  and  paving  with  asphalt  25 
streets,  in  all  approximately  55.000  yds. 
Contract  No.  141:  (a)  P.  Flanlgan  &  Sons, 
Lexington  &  Calvert  Streets.  $94,315:  (b) 
Baltimore  Asphalt  Block  &  Tile  Co..  Mon- 
roe and  Lorman  Streets,  $97,590;  Ameri- 
can Paving  Co.,  Baltimore,  $102,783;  (d) 
Consolidated  Engineering  Co.,  Emerson 
Tower,  $125,095. 

abed 
55,000    sq.    yd.    sheet 

asphalt     $1.17  $L19  $1.35  $1.47 

5100  sq.   yd.   vit.   br. .   1.95     2.00     2.13     2.25 
31,000  lin.   ft.   curb...     .42       .40       .45       .55 

400   sq.   ft.   cobble 40       .60       .72       .60 

1200    lin.    ft.    gr.    blk. 

hdr 20       .25       .36       .40 

30,000    cu.    yd.    grad- 
ing  22       .30       .10       .50 

-^Lynchburg,  Va. — Contract  for  improv- 
ing Main  Street,  including  laying  con- 
duit system,  and  paving  10,500  sq.  yd. 
awarded  W.  T.  Jones,  Lynchburg.  H.  L. 
Shaw,  City  Engineer. 

■^Richmond,  Va. — Contract  awarded  L. 
R.  Colbert,  Massaponax,  Va.,  for  2'^  miles 
of  macadam  road  from  city  limits  to 
Three  Chopt  Road  and  1%  miles  west 
from  Brook  Road,  at  a  total  cost  of  $25,- 
000. 

-ArStaunton,  Va. — Contract  for  con- 
structing road  3l^  miles  long  awarded  by 
Augusta  County  Supervisors  to  Colvin  & 
Gibson,   of   Culpeper,   at   $14,537. 

■A-Parkersburg,  W.  Va. — Contracts  for 
paving  (bids  opened  March  1)  awarded  as 
follows:  To  C.  Kennedy  &  Son,  Parkers- 
burg,  4960  cu.  yd.  excav..  38  cts.;  15.405 
sq.  yd.  vltr.  brick.  4-ln.  concrete  base,  ce- 
ment filler.  $1.60:  9114  lin.  ft.  plain  con- 
crete curb,  6  X  18  in.,  28  cts.;  600  lin.  ft. 
6  X  18  in.  protection  concrete  curbing,  45 
cts.;  curb  reset,  20  cts.;  relined  curb,  5 
cts.;  4-in.  drain  tile,  15  cts.;  total,  $29.- 
745.  Other  bidders:  E.  A.  Freshwater  & 
Sons,  Chester,  $30,931,  and  R.  M.  Hudson 
Construction  Company,  Charleston,  $32,- 
039.  To  E.  A.  Freshwater  &  Sons,  Ches- 
ter, 6743  cu.  yd.  excav..  40  cts.;  19,116  sq. 
yd.  vltr.  brick  on  5-in.  concrete  base,  ce- 
ment filler.  $1.70;  8430  lin.  ft.  plain  6  x  18 
in.  concrete  curb,  25  cts.;  1140  lin.  ft.  6  X 
18  in.  protection  concrete  curb,  35  cts.; 
reset  curbing,  18  cts.;  relined  curb,  12 
cts.;  4-in.  drain  tile,  20  cts.:  total,  $37, 
538.  Other  bidders:  C.  Kennedy  &  Son, 
Parkersburg,  W.  Va.,  $38,389,  and  Kelley 
&  Meyer,  Portsmouth,  Ohio.  $39,090.  Con- 
tract for  concrete  pavement  (bids  opened 
March  1)  awarded  as  follows:  9622  sq. 
yd.  to  C.  Kennedy  4  Son.  Parkersburg 
(thev  bid  $1.19,  $1.22  and  $1.24  per  sq.  yd.), 
and  8487  sq.  yd.  to  W.  C.  Peters.  Marietta, 
Ohio  (they  bid  $1.19  and  $1.20).  The 
curi>lng  bid  on  is  one  coarse  type  of  con- 
struction, with  the  face  and  top  spaded 
and  the  exposed  edges  finished  by  scour- 
ing with  a  wooden  float.  T.  L.  Higgs, 
City  Engineer. 

•Canton,  Miss. — Contract  for  20  miles 
of  gravel  road  in  District  No.  2  (bids 
opened  March  6)  awjvrded  Owens  Con- 
struction Company,  Longview,  Tex. 
Xavler  A.   Kramer,  Engineer,  Magnolia. 
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Cincinnati,  Ohio. — Following  are  four  lowest  bids  opened  March  11  by  Public 
Service  Director  Charles  F.  Hornberger,  for  improving  Reading  Road  from  Mitchell 
Avenue  to  Paddoclc  Road,  with  wood  block:     (a)   City  Engineer's  estimate,  $33,743; 

(b)  Edward  Ryan,  Cincinnati,  $29,789;  (c)  Henkel  &  Sullivan,  Cincinnati,  J30,831;  (d) 
Klrchner  Construction  Co.,  Cincinnati,  $31,097;   (e)  M.  F.  Quill,  Cincinnati,  $32,441. 

(a)        (b)       (c)        (d)       (e) 

400  cu.  yd.  grading  and  excavation $0.45     $0.30     $0.40  $0.40     $0.25 

350  lin.  ft.  drains,  20-in.  pipe 2.60       2.50       2.40       1.00       2.75 

251  lin.  ft.  drains,  20-in.  pipe  Inl.  Con 1.00       1.00       1.00       1.00       0.90 

20  T   Bran.   20-ln.   pipe 1.50       1.50       1.40       1.50       1.00 

6  manholes  readjusted  3.00      2.O0      2.00      5.00      3.00 

2  inlets.    Plan  No.   1 40.00     30.00     35.00  35.00     40.00 

7  inlets.   Plan  No.   3    45.00     45.00     40.00  35.00     45.00 

3,000  lb.  castings   0.03       0.03       0.03       0.03       0.03 

1,650  cu.  yd.  concrete,  Class  3  (8-ln.  Th.) 5.00       4.00       4.50       3.00       4.80 

2,400  lin.  ft.  granite   curb    1.00       1.00       1.10       0.80       1.00 

260  lin.  ft.  granite  cir.  curb .1.50       1.50       0.02       1.00       1.50 

100  lin.  ft.  curb  reset  and  redressed 0  25      0.20      0.02  0.30      0.20 

80  cu.  yd.  broken  or  crushed  stone 2.00      0.02      0.02      0.01       1.25 

1,800  sq.  ft.  cement  walks   0.15      0.12      0,14      0.15      0.13 

4  street   signs    15.00     15.00     14  00  15.00     15.00 

80  sq.  yd.  asphalt   paving    1.50       1.50       0.02       0.50       1.50 

40  sq.  yd.  granite  pavement  (P.   F.) 3.00       3.00       3.00      2.00       3.00 

7,800  sq.  yd.  wood  block  pavt.  oil  A  or  B 2. .50       2.25       2.30       2.80       2.40 

100  sq.  yd.  wood  block  repaying   0.60      0.60      0.60      1.00      0.75 

3  manholes  remodeled 10.00     10.00     10.00  25.00     10.00 

7  cu.  yd.  concrete,  Class  1   8.00      8.00      7.00      9.00      8.00 

17  cu.  yd.  brick  masonry   14.00     14.00     12.00       0.20     12.00 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


BIDS     DESIRED. 

Madison,  Wis.— Until  March  31  by  H.  O. 
Buser,  City  Clerk,  for  constructing  2 
refuse  disposal  plants. 

Ashland,   Ohio. — Until   March   23    (read- 
vertisement)    by   Earl   Fox,   Clerk   Service 
Department  for  collection  and  disposal  of 
garbage  for  period  of  1  year. 
Garb  Disposal — Proposed. 

Bay  City,  Mich. — City  is  considering  con- 
structing garbage  disposal  plant.  Ad- 
dress City  Clerk. 


AColumbus,  Miss. — Contract  for  con- 
structing 9^4  miles  gravel  roads  in  Ar- 
tesia  Seperate  Road  Dist.  in  western  sec- 
tion of  Lowndes  County  awarded  to  R. 
C.   Searcy  &  Co.  at  about  $30,000. 

Chicago  Junction,  Ohio. — Lowest  bids 
opened  by  Village  Council  for  paving 
Maple  Street  with  reinforced  concrete 
with  concrete  curb  and  gutter,  and  Wood- 
bine Street  with  brick,  concrete  or  stone 
curb  and  gutter,  submitted  by  Johnson  & 
Ritz,  Napoleon,  at  $13,668  and  $7,323  re- 
spectively. 

-A^CInclnnatl,  Ohio. — City  Board  of  Con- 
trol March  4  awarded  contract  to  M.  F. 
Quill,  Cincinnati,  for  improving  Vine 
Street  with  3500  sq.  yd.  wood  block  at 
$22,987. 

^^Fort  Wayne,  Ind. — Contracts  awarded 
by  County  Commissioners  to  J.  C.  ©'Con- 
ner &  Sons,  Delphi,  for  macadam  road  in 
Allen  County  at  $12,349. 

Goshen.  Ind. — Detail  of  lowest  bid 
opened  March  6  by  J.  W.  Haverly,  City 
Engineer,  for  paving  on  Seventh  Street 
submitted  by  S.  S.  Saxon  Company, 
McCormick  Bldg.,  Chicago,  111.:  23,500  aq. 
yd.  Trinidad  lake  asphalt,  $1.56;  asphaltic 
concrete,  $1.44;  8000  cu.  yd.  grading,  40 
cts.;  9890  lin.  ft.  combination  curb  and 
gutter,  40  cts.;  2790  lin.  ft.  6  x  16  in.  ce- 
ment curb,  28  cts.;  100  lin.  ft.  10-in.  pipe, 
80  cts.;  IIOO  lin.  ft.  8-in.  pipe,  40  cts.;  5 
manholes,  $25;  20  new  catch  basins,  $30; 
16  catch  basins  reset,  $5;  10  round  iron 
inlets  reset,  $5;  30  new  curb  inlets,  $10; 
19  manholes  reset,  $5;  1000  lin.  ft.  cement 
marginal.  20  cts.;  total,  $46,516  sheet  as- 
phalt; $43,538  asphaltic  concrete.  Totals 
on  other  materials:  Bitulithlc,  Western 
Construction  Company,  Lafayette,  Ind., 
$53,517;  W.  W.  Hatch  &  Sons,  Goshen, 
Veerlersburg  brick  block,  $53,135;  Terre 
Haute,  $53,605;  Metropolitan,  $54,075;  A. 
M.  Smith,  Elkhart,  medal  brick,  $59,013; 
Nelsonville  brick,  $58,073,  and  Carlysle 
brick,   $58,418. 

-A-lndlana, — Following  contract  awarded 
by  County  Commissioners  for  road  work 
in  various  counties  (bids  opened  March  6): 

Franklin,  two  gravel  roads  in  Johnson 
County,  to  Edward  Barnett  of  Bargers- 
ville  and  D.  A.  Brewer  of  Franklin,  at 
$7,575  and   $12,152  respectively. 

Portland,  3  brick  roads  in  Wayne  Town- 
ship, Jay  County,  to  Frost  &  Spenkle  of 
Portland  at  16.530;  Walter  Swisher,  Port- 
land, $16,952  and  Adam  Bear  of  Leba- 
non, $16,841. 

Versailles,  crushed  stone  road  In  Shep- 
ley  and  Franklin  Townships,  Ripley 
County,  to  Jacobs  &  Horton  of  Madison 
at  16,549. 

Williamsport,  14,826  ft.  gravel  roadway 
in  Adams  Township,  Warren  County,  to 
J.  McGinn  &  Son  of  Brazil  at  $11,243. 

-^Madison,  Ind.. — Contract  for  paving 
about  14,000  sq.  yd.  on  Main  Street  (bids 
opened  March  6)  awarded  Irving  Shields, 
Greencastle.  They  bid  $1.93  per  sq.  yd. 
for  Dunn  wire  cut  lug  and  $1.88  per  sq. 
yd.  for  Carlisle  repressed  bricks.  R.  F. 
Lee,  City  Engineer. 

'^Kalamazoo,  Mich. — Contract  awarded 
Kalamazoo  Construction  Company,  Kala- 
bazoo,  for  constructing  6^4  miles  of  trunk 
line  gravel  road  at  $39,348.  H.  C.  Fleming, 
County  Road  Engineer. 

Danville,  III. — Following  are  lowest  bids 
opened  March  14  by  County  Commission- 
ers for  constructing  divisions  2,  5  and  7 
of  the  road  work;  Division  2,  concrete 
road,  6  in.  thick  at  side  and  7  in.  at 
center,  10  ft.  wide,  20  miles  long,  Harding 
&  Slatery,  Crawfordsville,  Ind.,  $104,500; 
Division  5,  consisting  of  18  miles  of  10-ft. 
road,  Prendergast  Clark  Construction  Co., 
St.  Louis,  Mo.  Type  A,  $124,800;  Type 
B,  brick  road  2  in.,  side  S  in.,  center  con- 
crete base,  $228,000.  Type  C,  brick  Voad 
3  in.,  side  4  in.  thickness,  center  concrete 
base,  $234,000.  Type  D,  brick  road  4  in. 
thick  at  side  with  concrete  base,  $250,000. 
Division  7,  19  miles  granite  road,  lowest 
bidder  City  Lime  &  (jement  Co.,  Granite 
City,   111. 

-^Oak    Park,    III. — Contract    for    paving  ♦Burllngame,     Cal. — Contract    awarded 

Home  and  Clinton  Avenues  with  asphaltic  by  Board  of  Trustees  to  Federal  Construc- 

concrete   awarded    H.    G.    Goelitz    of   Oak  tion  Company.  San  Francisco,  for  paving 

Park.     B.  C.  Brandstadt,  City  Secretary.  67  blocks  at  $247,128, 


-^Sullivan,  III. — Contract  tor  5710  sq, 
yds.  vitr.  brick  paving  awarded  Goggin 
Construction  Co.,  Areola,  111.  (bids  opened 
March  6).     F.  Newbould,  City  Clerk. 

♦Maryvllle,  Wis. — Contract  for  con- 
structing 25,000  sq.  yd.  concrete  sidewalks 
and  4500  lin.  ft.  curbs  awarded  Frederick 
Shaffer,  Maryville  (bids  opened  March  4), 
by  Janssenn-Seitz  Co. 

^Milwaukee,  Wis. — Contracts  for  con- 
structing 11  miles  of  roads  awarded  by 
County  Bd.  Committee  Highways  at  total 
cost  of  $99,517;  1530  sq.  yd.  paving  on  east 
end  Silver  Spring  Road  to  John  R.  Grif- 
fith at  $15,411;  25,400  sq.  yd.  on  west 
end  Silver  Springs  Road  to  E.  N. 
Mathews  at  $24,572;  Granville  Road,  33,700 
.sq.  yd.  to  Delta  Constr.  Co.,  Escanaba, 
Mich.,  at  $52,764,  and  Lovers  Lane  52,000 
sq.  yd.  to  Paul  Gollnik  at  $28,764. 

■A^Fort  Madison,  Iowa. — Contract  for 
paving  22,000  sq.  yd.  with  brick  and 
cement  awarded  by  city  to  Burlington 
Constr.    Co.,    Burlington. 

-A^Oakland,  low/a. — Contract  awarded 
John  A.  Beebe,  Omaha,  Neb.,  for  con- 
structing about  3  miles  of  concrete  pave- 
ment (bids  opened  March  7  by  E.  F. 
Wentz,  Clerk). 

■^Minneapolis,  Minn. — Contract  awarded 
Kettle  River  Company  and  Republic  Creo- 
soting  Company,  both  of  Minneapolis,  for 
350,000  sq.  yd.  of  creosoted  wood  blocks 
3'/™ -in.  yellow  pine  at  $1.46  per  sq.  yd. 

♦Topeka,  Kan. — The  following  are  four 
bids  opened  Feb.  29  by  E.  M.  Colville, 
City  Clerk,  for  46,000  sq.  yd.  brick  pav- 
ing: Ziegler  Bros.,  Junction  City,  $106,- 
295  (awarded  contract);  Ritchie  Bros., 
Topcka,  $108,942;  Kaw  Paving  Company, 
Topeka,  $112,064,  and  Capital  City  Bitr. 
Brick  &  Paving  Company,  Topeka,  $112.- 
455. 

+Fargo,  N.  D.  —  Contract  awarded 
James  Kennedy,  Fargo,  for  approximate- 
ly 20.000  sq.  yd.  paving  on  4th  Street  N.. 
District  No.  2;  also  in  Road  District  No. 
3,  approximately  10.000  sq.  yd.  on  Sixth 
Avenue  and  10th  Street  N.,  at  $1.98  per 
sq.  yd.  for  bitulithlc;  total,  $42,256.  (Bids 
opened  Mar.  1.)  P.  L.  Watkins,  City 
Auditor. 

^Kansas  City,  Mo. — Contract  for  ma- 
cadamizing Swope  Parkway  from  Forty- 
ninth  to  Sixty-seventh  Streets  awarded 
by  Park  Bd.  to  Halpin  Dwyer  Constr.  Co., 
Kansas  City,  at  $94,000,  and  for  curbing 
to  Davidson  Bros.  Construction  Co.,  Kan- 
sas City,  at  $10,340. 

Pecos,  Tex — Contract  awarded  W.  E. 
Hamilton,  Ft.  Stockton,  for  graveling 
about  21  miles  and  grading  about  40  miles 
at  $38,20L 

Seattle,  Wash. — Following  are  four  low- 
est bids  opened  March  3  by  Bd.  Public 
Wks.  (L.  B.  Youngs,  Chmn.)  for  grading, 
curbing  and  paving: 

Fifty-first  Avenue  S.  E.,  grade  and 
curb.  Holt  &  Jeffery,  Transportation 
Building.  Seattle,  $59,955;  P.  G.  Dunn  & 
Co.,  Zeigler  Block,  Spokane,  $56,865,  and 
Union   Contr.  Co.,   Seattle,   $59,004. 

Donald  Street,  grade  and  pave.  Jahn 
Contr.  Co..  Pioneer  Block,  $109,939;  T. 
Ryan  Constr.  Co.,  Lowman  Building, 
$112,179,  and  P.  J.  McHugh  Co.,  Third 
Ave  N.  and  Mercer  Street,  $11,609. 

•A^Seattle,  Wash.— Contract  awarded  J. 
B.  Romano  for  grading  Orchard  and  other 
streets  at  $24,639. 

-A-Stevenson,  Wash. — Contract  for  con- 
structing Underwood  Road  awarded  by 
County  Commissioners  March  5  to  Gen- 
eral   Construction    Co.     of    Spokane,     at 

$39,582. 

Astoria,  Ore — Following  are  lowest  bids 
opened  by  City  Council  for  paving  as  fol- 
lows: Commercial  Street,  Porter  &  Con- 
ley,  Portland,  $23,612;  Ninth  and  Tenth 
Streets.  J.  A.  McEachern  Company,  As- 
toria,   at   $13,233   and   $7,301   respectively. 


HYDRAULIC  CONSTRUC- 
TION   AND     RIVER 
IMPROVEMENTS 


PROPOSED     WORK. 

Harbor  Improvement — Boston,  Mass. — 
Legislature  has  passed  bill  authorizing 
city  to  appropriate  $600,000  for  improve- 
ment to  Old  Harbor  bay  oft  South  Bos- 
ton and  Dorchester. 

Piers — Brooklyn,  N.  Y. — Public  Service 
Commission  approved  plans  of  New  York 
Dock  Co.  for  piers  to  be  constructed  at 
Joralemon  and  Montague  Streets. 

Pier— Atlantic  City,  N.  J.  — Alfred  E. 
Burke  of  Philadelphia,  Pa.,  Pres.  Pier 
Realty  &  Holding  Company,  it  is  re- 
ported, contemplates  extending  Garden 
pier  1500  ft.  seaword,  including  building 
of  a  lagoon,  50  ft.  wide  x  100  ft.  long, 
over  the  ocean  with  ornamental  buildings 
on  either  side,  and  crossed  with  bridges. 

Beach     Improvements — Beach     Haven, 

N.  J. — Council  plans  extensive  beach  im- 
provements,  to  cost  $25,000. 

Drainage — Crowley,    La Surveys  being 

made  for  the  proposed  Fourth  Ward 
Drainage  Project  in  western  part  of  Ar- 
cadia Parish;  probable  cost  $100,000. 

Drainage — Gueydan,  La. — Citizens  voted 
$234,000  bonds  for  constructing  Gueydan 
Drainage  District  and  contract  will  be  let 
about  May  1.  Warren  B.  Reed,  Engineer, 
Morgan  City,  La.;  John  G.  Meelis,  Secy. 
Drainage  Board. 

Dredging — Canton,    Ohio. — See    "Paving 

.ind  Roads." 

Ditch — Logansport,  Ind.— County  is  re- 
ported considering  constructing  ditch 
north  of  city  to  drain  land  extending  over 
many  acres.     Address  County  Auditor. 

Drainage — Cairo,  III. — The  Alexander 
County  Drainage  District  is  proposed. 
L.  T.  Berthe,  Engineer. 

Ditch — Onawa,  Iowa. — Trustees  at  On- 
awa  considering  enlarging  the  Harrison 
and  Monona  County  Ditch  at  a  cost  of 
about  $750,000  or  $1,400,000. 

Drainage — Earle,  Ark. — About  40,000 
acres  to  be  drained  In  Drainage  District 
No.  3,  including  about  55  miles  of  canal 
work  and  dredge  work;  estimated  cost 
$200,000.  H.  A.  Morrison,  Secy.  Dist, 
Earle. 

Drainage — Mound  City,  Ark. — Commis- 
sioners of  County  Drainage  District  No.  8 
(M.  C.  Pearce,  Comr.)  will  construct 
drainage  improvements  costing  about 
$120,000. 

Seawall  —  Galveston,  Tex.  —  City  En- 
gineer A.  T.  Dickey  estimated  cost  of  sur- 
facing with  mudshell  proposed  seawall  im- 
provement, fill  along  and  near  Gulf  front 
from  Sixth  to  Thirty-ninth  Streets,  at 
$24,000. 

Wharf — Houston,  Tex. — Contract  soon 
to  be  let  for  constructing  wharf  No.  4,  to 
cost  $400,000.  Dock  will  consist  of  rein- 
forced concrete  shed  663  x  100  ft.,  a  plat- 
form 770  X  20  ft.,  loading  platform  and 
five  railroad  tracks,  four  sidetracks  and 
one  main  line  passing  track.  Wharf  will 
be  equipped  with  20  ton  traveling  crane 
operated  by  electricity.  S.  S.  Sands,  City 
Engineer. 

Bulkhead — Seattle,  Wash. — Plans  and 
specifications  for  bulkhead  on  Eastlake 
Avenue;  cost  $10,000. 


Harbor  Improvement— Umpqua,  Ore. — 
Port  Commission  reported  planning  Issu- 
ing $200,000  bonds  for  extending  north 
Jetty  at   mouth   of  the  river. 

Dredging — Los  Angeles,  Cal. — Dredging 
in  San  Pedro  Harbor  at  Smith's  Island 
will  include  250,000  cu.  yd.  dredging  and 
fllllng.  S.  A.  Judd,  Asst.  Harbor  En- 
gineer. 

BIDS     DESIRED. 

Dredging— New  York,  N.  Y.— Until 
April  14  by  U.  S.  Engineers  Office,  New 
York,  for  dredging  and  rock  removal  in 
Coenties  Reef,  East  River,  N.  Y.,  adver- 
tised in  Engineering  Record. 

Drainage— Holly  Hill,  S.  C— Until  March 
25  by  Board  Drainage  Commissioners  (M. 
L.  Breland,  Chmn.)  for  constructing 
canal  for  Rum  Neck  Drainage  Dist., 
about  10  miles  long,  and  about  14,740  cu. 
yd.  excav. 

Levee  Improvement — Alexandria,  La. — 
Until  March  22  by  Commissioners  Red 
River  Atchafalaya  and  Bayou  Levee  Dis- 
trict (Howard  B.  Gist,  Secy.)  for  con- 
structing and  placing  a  subaqueous  lumber 
mat  for  bank  protection  in  Rapides 
Parish,  Red  River,  right  bank;  approxi- 
mate length  of  bank  to  be  protected  1100  ft. 

Drainage— Waukegan,  III.— Until  March 
29,  by  Drainage  Commissioners  (And.  T. 
White.  Chmn.  Drainage  Dist.  No.,  I,  War- 
ren Township),  for  laying  24,960  ft.  24  to 
6-in.  tile,  including  excav.,  backfilling,  etc. 

Ditch— Aitkin,  Minn.— Until  April  3  by 
H.  C.  Beecher,  Co.  Aud.,  for  8.3  miles 
floating  dredge  work,  16  miles  drag  line 
work.  In  all  33,019  cu.  yd.;  constructing 
Class  "A"  and  "B"  bridges^  corrugated 
steel  culverts,  etc. 

Grading,  Ditches,  Etc, — Hastings,  Minn. 

—Until  April  11  by  County  Board  for  2% 
miles  grading,  on  the  Mendota  to  South 
St.  Paul  Road,  between  S.  R.  No.  1  and 
the  German  Road,  in  all  about  23,600  cu. 
yd.  excav.  reinforced  concrete  culvert, 
ditches,  etc.    P.  A.  Hoffman,  Co.  Aud. 

Ditches— Walker,  Minn.- Until  April  1 
by  C.  D.  Bacon,  Co.  Aud.,  Cass  County, 
for  constructing  Judicial  Ditch  No.  3,  In 
Cass  and  Wadena  Counties,  consisting  of 
43.869  cu.  yd.  excav..  13  corrugated  metal 
culverts,  5  timber  highway  bridges.  4.07 
miles  roadway  to  be  constructed  on  waste 
bank  of  ditch.  Estimated  cost  $30,629. 
Also  separate  bids  same  time  and  place 
for  Judicial  Ditch  No.  4,  consisting  of  273,- 
321  cu.  yd.  excav.,  12  metal  culverts,  one 
reinforced  concrete  culvert,  3.387  miles 
roadway  to  be  constructed  on  waste  bank 
of  ditch.  Estimated  cost  $31,106.  E.  V. 
Willard,  Engr.,  Old  Capitol  Building,  St. 
Paul. 

Drainage — Cuero,  Tex. — Until  April  3 
by  County  Clerk  for  constructing  drain- 
age improvement  and  drainage  ditch  in 
DeWitt  County,  about  100,000  cu.  yd.  Ad- 
'iress  W.  E.  Dickerson,  Engineer,  Cuero. 

Revetment  Work— Seattle,  Wash.— Un- 
til March  20  by  Col.  J.  B.  Cavanaugh. 
Corps  Engrs.,  U.  S.  A.,  Burke  Bldg..  for 
revetting  north  bank  of  Portage  River 
between  Lake  Union  and  Lake  Washing- 
ton, on  the  Lake  Washington  Government 
Canal  project.  Including  facing  of  slopes 
of  the  channel  with  concrete  for  a  dis- 
tance of  about  900  ft.     Cost  about  $10,000. 

PRICES     AND     LETTINGS. 
iflndicates  award  of  contract. 

State  Canal  Work. — Albany,  N.  Y. — Fol- 
lowing are  lowest  bids  opened  March 
14  by  W.  W.  Wotherspoon,  State  Super- 
intendent Public  Works,  for  State  canal 
work: 

Contract  No.  29-A,  completing  construc- 
tion of  canal  from  Sterling  Creek  on 
Oneida,  Herkimer  County  line.  Engineer's 
estimate  $162,005,  Eastover  Construction 
Co.,    Inc.,   Utica,   $185,106. 

Contract  130,  Improving  basin  at  en- 
trance to  Erie  Canal  at  Lock  No.  1, 
City  of  Albany;  Engineer's  estimate 
$9,000;  Great  Lakes  Dredge  &  Dock  Co., 
Albany,    $7,140. 

Contract  131,  completing  reconstruction 
of  highway  bridge  crossing  main  channel 
of  Hudson  River  at  Schuylerville.  En- 
gineer's estimate  $31,248,  Spalding  Con- 
struction Co.,  Suffleld,  Conn.,  $29,734. 

Terminal  Contract  No.  34,  constructing 
dock  wall,  an  approach  to  the  terminal 
and  api)ertaining  structures  on  east  side 
of  Oswego  River  between  Schuyler  and 
Cayuga  Streets,  Oswego.  Henry  P.  Bur- 
gard  Co.,   Buffalo,   $90,984. 

-estate    Canal    Work— Albany,    N.    Y.— 

Contract  for  dredging  for  flood  abatement 
work  in  Chautauqua  Lake  Outlet  through 
city  of  Jamestown  reported  awarded 
George  L.  Maltby,  Jamestown,  at  $92,074. 


Breakwater — Racine,  Wis. — Following  are  unit  figures  of  four  lowest  bids  opened 
March  10  by  U.  S.  Engineers.  Milwaukee,  for  constructing  reinforced  concrete  caisson 
breakwater  and  removing  old  timber  crib  pier  at  Racine  Harbor:  (a)  Greiling  Bros. 
Company,  Green  Bay,  $47,759;  (b)  The  Edward  Gillen  Dock  Dredge  &  Construction 
Company,  Racine,  $49,751;  (c)  East  Shore  Dredging  Company.  Muskegon,  Mich-, 
$55,904,  and  (d)  Great  Lakes  Dredge  &  Dock  Company,  Chicago,  111.,  $65,000. 

te)  (b)  (c)  (d) 

7,500  cu.  yd.  trench  excavation,  scow  measurement..  .50  .45  .50  .45 

6,000  tons  stone  for  sub-foundation;  per  ton  of  2,000 

lbs $1.50         $L30         $1.75         $2.10 

9,300    tons    stone    for    main    foundation,    riprap    and 

caisson  filling;  per  ton  of  2,000  lbs 1.60  1.70  1.75  2.90 

Sinking    15    caissons;    each 250.00       200.00       400.00       275.00 

132  cu.  yd.  concrete  filling  in  caissons 7.00  4.50  7.00  6.10 

1565  cu.  yd.  concrete  superstructure  on  caissons 7.00  6.50  7.00  7.30 

Removing  300  lin.  ft.  old  pier 15.00         30.00         25.00         19.00 
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-i^Oredging — New  York,  N.  Y. — Con- 
tract awarded  John  &  Joseph  McSpirit, 
Jersey  City,  N.  J.,  for  dredging  in  Key- 
port  Harbor.  N.  J.,  at  $8,000;  bids  opened 
for  dredging  In  Shrewsbury  River  have 
been    rejected. 

Pier — New  York,  N.  Y. — Following  are 
unit  figures  of  four  lowest  bids  opened 
March  10  by  R  A.  C.  Smith.  Commissioner 
of  Docks,  for  constructing  pier  at  West 
Forty-sixth  Street.  Borough  Manhattan: 
(a)  construction  of  pier,  (b)  13,400  sq.  yd. 
asphalt,  (c)  total:  Post  &  McCord.  101 
Park  Avenue,  (a).  $558,450.  (b)  $1.16,  (c) 
$5"3.450;  Snare  &  Triest  Co.,  233  Broad- 
way, (a)  $567,600.  (b)  $1.10,  (c)  $582,340; 
W.  F.  Plass  &  Brother,  145  West  Eigh- 
teenth Street,  (a)  $573,000,  (b)  $1.10.  (c) 
$587,740:  P.  J.  Brennan  &  Sons,  624  Mad- 
ison Avenue,  (a)  $550,300.  (b)  $1.10,  (o) 
$595,040. 

:«^Dock— Port  Henry,  N.  Y.— Contract 
for  constructing  steel  and  concrete  dock 
1000  ft.  long,  250  ft.  wide,  storage  capacity 
360,000  tons  at  Port  Henry  awarded  by 
Wltherbee,  Sherman  Co.,  Port  Henry,  to 
New  York  State  Dredging  Co.,  17  Battery 
Place,   New  Tork.   N.   T. 

*Orainage — Largo,  Fla. — Contract  for 
constructing  drainage  work  in  Lake 
Largo-Cross  Bayou  Drainage  District 
(bids  opened  March  6  by  Board  of  Super- 
visors) awarded  Edgar  Chapman,  Plant 
City,  at  13.2  cts.  per  cu.  yd.,  about  374,032.7 
cu.  yd.  In  all,  and  $687  for  spillway;  total 
$50,059.  Xext  three  lowest  bidders:  HuU- 
yer  &  Sperring.  Jacksonville,  $51,470: 
George  R.  Foster,  Jacksonville,  $56,372, 
and  Lowe  &  Toney,  Jacksonville,  $59,372. 
Isham  Randolph  &  Co.,  Engineers,  Jack- 
sonville. 

A-Guard  Gate— Sault  Ste.  Marie,  Mich.— 
Contract  for  furnishing  200  tons  of  steel 
for  constructing  guard  gate  of  fourth  loek 
at  Sault  Ste.  Marie,  awarded  Wisconsin 
Bridge  &  Iron  Company,  Milwaukee. 
Wis.,   at   $13,018. 

A-Draln — Ft.  Dodge,  Iowa.— Contract  for 
constructing  drain  197  near  Gowrie 
awarded  as  follows:  Open  work  (about 
183,000  cu.  yd.)  to  J.  W.  Boyer.  Ft.  Dodge. 
at  9.45  cts.  per  cu.  yd.;  labor,  Jensen  & 
Thomas,  Dayton,  Iowa,  $12,626;  and  tile, 
Arthur  McHose,  (Jowrie,  cement  tile. 
$23,840.      (Bids  opened  March  1.) 

-^Dltch — BemldjI  Minn. — Contract  for 
constructing  Judicial  Ditch  No.  30  (bids 
opened  March  7)  awarded  Kohler  Con- 
struction Company,  Frazee  and  Construc- 
tion Company,  Duluth,  at  $16,508  and 
$23,922  respectively.  J.  L.  George.  County 
Auditor. 

*Dltch — Mankato,  Mlnn.^-Contract  for 
constructing  tile  ditch  No.  42  (bids  opened 
March  9)  awarded  North  Star  Concrete 
Co.,  Mankato,  at  $19,350.  C.  L.  Kennedy, 
County  Auditor. 

Irrigation — Fort  Laramie,  Wyo.— Fol- 
lowing are  lowest  bids  opened  March  10 
by  U.  S.  Reclamation  Service,  Fort  Lara- 
mie: 

For  structures  for  Fort  Laramie  Canal. 
North  Platte  Project,  Neb.-Wyo.,  Fort 
Laramie  Unit,  Schedule  No.  1,  Laramie 
River  Siphon  and  Deer  Creek  Siphon; 
Engin«^r's  estimate.  $60,280;  lowest  bid- 
der. Security  Bridge  Co..  Minneapolis. 
Minn.,  $39,877;  Schedule  No.  2— three  cul- 
verts—Engineer's estimate.  $17,865;  low- 
est bidder,  MacArthur  Bros.  Co.,  Chicago, 
$18,265. 

Earthwork— Fort  Laramie  Canal.  Sta- 
tion 526  to  Station  830.  North  Platte  Pro- 
ject. Neb.-Wyo..  Specification  326:  Mac- 
Arthur  Bros.,  Chicago.  III.,  submitted  low- 
est bid  on  all  schedules  as  follows:  Sched- 
ule 1.  $33,460;  Engineer's  estimate.  $.54,890. 
Schedule  11.  $32,465:  Engineer's  estimate, 
$46,800.  Schedule  m,  $53,420:  Engineer's 
estimate.  $90,510.  Schedule  IV.  $34,260: 
Engineer's  estimate,  $45,400. 

A-Levee  Improvements — Cummins,  Ark. 
— Contract  awarded  Linna  Bros.  &  Tan- 
sey.  Texarkana.  for  levee  work  In  Linwood 
and  Auburn  Levee  Districts;  cost  $80,000. 

^Drainage  —  McCrory,  Ark.  —  Contract 
for  2.000.(roO  cu.  yd.  excav.  in  Bayou 
DeView  Drainage  DIst.  No.  1  of  Ooss. 
Woodruff  and  Jackson  counties  awarded 
to  Northern  Construction  Co..  Elkhart, 
Ind.;  $150,000  drainage  bonds  for  the  dis- 
trict have  been  sold.  Newsom  Eng.  Co.. 
engineers.  Wynne.  Ark.  (bids  opened 
Feb.  15  by  Co.  Comrs.). 


rerkasie    Board    of    Trade    endorsed    the 
project. 

Erie,  Pa. — Northwestern  Electric  Serv- 
ice Co.  will  construct  3%  miles  of  exten- 
sion to  connect  present  northern  and 
middle  divisions  of  railway,  near  Cam- 
bridge Springs. 

Janelew,  W.  Va. — Reported  plans  be- 
ing made  to  construct  a  railway  from 
.lanelew  to  Berlin,  connecting  with 
Monongahela  Valley  Traction  Co.'s  line 
at  Janelew.  Line  will  be  extended  to 
Lorentz  and  Buckhannon.  Mayor  Good- 
loe  Jackson,  of  Janelew,  may  be  able 
to    give    further    information. 

Wheeling,  W.  Va. — Plans  being  con- 
.sldered  by  Pan-Handle  Traction  Co.  for 
constructing  an  extension  from  Short 
Creek    to   Pennsylvania    State   line. 

Cleveland,  Ohio. — Fielder  Sanders,  City 
Traction  Commissioner,  has  asked  City 
Council  for  permission  to  extend  Cleve- 
land Railway  Co.'s  line  on  West  Twenty- 
fifth  Street  1»4  miles  on  Pearl  Road; 
cost  $24,800. 

Oak  Park,  III. — Chicago  &  West  Towns 
Ry.  Co.  applied  to  Trustees  of  Oak  Park 
for  a   franchise. 

Hutchinson,  Minn. — Tentative  plans 
have  been  filed  with  Secretary  of  State, 
St.  Paul,  for  extension  of  the  Electric 
Short  Line  R.  R.  (John  Westerdahl,  Ch. 
Engr.,  Minneapolis),  from  Hutchinson 
through  Thorp  and  Clare  City  to  Dawson, 
Minn.,  a  distance  of  75  miles. 

Emma,     Mo. — Emma    Creamery    Co.  is 

reported  interested  in   construction  of  an 

electric     line     from     Sweet     Springs  to 
Emma. 

Martinez,  Cal.— City  Trustees  granted 
50-year  franchise  to  Martinez-Concord  In- 
terurban  Ry.  Work  to  start  in  thirty 
days. 

Pocatello,  Idaho. — Pocatello  Traction  & 
Interurban  Co.  asked  City  Council  of 
Pocatello   for  a  franchise. 

Winnipeg,  Man. — Board  Control  of  Win- 
nipeg is  considering  constructing  several 
car  lines.     G.   J.   Brown,   City  Clerk. 

Calgary,  Alta. — City  Council  approved 
an  expenditure  of  $20,000  for  additional 
feeder  cable  for  Calgary  Street  Ry. 


PRICES     AND     LETTINGS. 

■kindicatea  award  ot  contract. 

-A^Barboursvllle,  Ky. — Contract  for  grad- 
ing 8  miles  of  Cumberland  &  Manchester 
n.  R.  beginning  at  Cannon,  awarded  to 
T.  J.  Anderson,  Knoxville,  Tenn.  M.  E. 
S.    Posey,   Ch.    Engr..   Barboursville. 


New    York     N.    Y. Following  are   unit   figures   of   the    four    lowest    bids   opened 

March  9  by  Public  Service  Commission  for  First  District,  154  Nassau  Street,  for 
station  finish  on  Broadway  section.  Route  5,  Sections  1  to  4  inclusive,  in  Borough  of 
Manhattan:  (a)  D.  C.  Serber,  1123  Broadway,  $344,716;  (b)  The  Snare  &  Triest  Co., 
233  Broadway,  $257,480;  (c)  Louis  AVeiehsler,  1133  Broadway,  $369,069;  (d)  North 
Eastern  Construction  Co.,  225  Fifth  Avenue,  $375,249. 


RAILROADS 


PROPOSED     WORK. 

Fort  Fairfield,  Me. — Surveys  have  been 
made  for  railway  to  be  constructed  from 
Fort  Fairfield  to  Limestone,  about  12 
miles.  Fort  Fairfield  Board  of  Trade  said 
to   be   interested. 

Torrlngton,  Conn. — Litchfield  County 
Company  is  planning  constructing  a  trol- 
ley line  from  Torrington  to  Waterbury. 
A.  J.  Patton  &  Co..  Waterbury,  interested. 

Doylestown,  Pa. — Plans  being  con- 
sidered to  construct  a  line  from  Doyles- 
town  to  Boyerstown  via  Perkasle,  Trum- 
banersville     and      Pennsburg.        Reported 
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501 
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PROPOSED     WORK. 

Edgemere,  L.  I.,  N.  Y.— The  Public 
.Service  Commission  for  First  District, 
154  Nassau  Street,  New  York,  and  the 
Long  Island  Itailroad  will  March  27  con- 
.sider  the  elimination  of  grade  crossings 
on  Far  Rookaway  Branch  in  Edgemere, 
being  Grand  View,  Sea  View  and  Frank 
or  Gleason   Avenues. 

Shelby,  N.  C. — Shelby  Northern  Ry. 
Company  incorporated  by  Odes  M.  Mull  of 
.Shelby.  W.  N.  Dodd  of  Greenville.  S.  C. 
and  others  for  the  purpose  of  constructing 
a  railroad  through  Cleveland  County  from 
.Shelby  via  Fallston,  Beam's  Mill  and  Bel- 
wood  to  Cesar,  a  distance  of  21  miles. 

Cravens,  Tenn. — Nashville.  Chattanooga 
&  St.  Louis  Ry.  (H.  McDonald.  Ch.  Engr.. 
Nashville)  will  construct  a  3-mile  exten- 
.sion  from  Cravens  to  Alton  Park. 

Frankfort,  Ind. — The  Indianapolis  & 
Frankfort  R.  R.  Co.  principal  office  in 
lUchmond,  incorporated  to  construct  a 
ralroad  between  Ben  Davis  and  Frank- 
fort, Ind.,  to  be  41  miles  long,  connecting 
with  St.  Louis  Division  of  Vandalla  R.  R. 
at  Ben  Davis,  Ind.,  and  with  Michigan 
Division  of  Vandalla  R.  R.  at  Frankfort, 
a  cut-off  approximately  9.6  miles  long.  Is 
also  proposed  from  Ben  Davis  to  a  con- 
nection with  the  VIncennes  Division  of 
the  Vandalla  R.  R.  at  Mooresvllle,  Ind. 

Texarkana,  Ark. — Iron  Mountain  Route 
will  make  extensive  improvements  during 
1916  in  South  Arkansas,  including  ballast- 
ing, placing  new  rails,  building  side 
tracks,  improving  rolling  stock  and  other 
general  Improvements.  Some  ot  the  work 
IS  under  way.  E.  A.  Ha'lley.  Ch.  Engr.,  .St. 
Louis.  Mo. 

PRICES     AND     LETTINGS. 
Iilndicates  award  of  contract. 

♦Cannon,  Ky. — Contract  awarded  T.  J. 
Anderson,  Knoxville,  Tenn.,  for  grading 
S  miles  of  the  Cumberland  &  Manches- 
ter R. fi..  beginning  at  Cannon. 

Alaska — Lowest  bid  opened  by  C.  E. 
Cole,  Purchasing  Agent,  Alaska  Ry.  Com- 
mission, Bell  Street  Wharf,  Seattle, 
Wash.,  submitted  by  Colorado  Fuel  & 
Iron  Company,  Denver,  Colo.,  as  follows: 
Steel  rails,  $444,386;  splice  bars.  $28,935; 
track  spikes,  $35,000:  track  bolts.  $5,.500. 
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20,700  sq.    ft.    tile   w.    g.,    3   x   6    in.    (a)        (a) 

straight • ;      $0.56 

240  sq.    ft.    tile  w.    g.,    3   x   6   in.    (b) 

1-in.  rad 1.15 

2,350  sq.    ft.    tile   w.    g.,    3   x    6    in.    (c) 

2%-in.  rad 126 

160  sq.    ft.    tile  w.   g.,    3  x   6  in.    (d) 

20-in.  rad l-Oo 

15,430  sq.  ft.  tile  w.  g.,  3  x  6  In.   -t-  6  x 

6  in.   (a)  straight 0.5i 

15  sq.  ft.  tile  w.  g.,  3  x  6  in.  4-  6  x 

6  in.   (b)  1-in.  rad 1.15 

1,080  sq.  ft.  tile  w.  g.,  3  x  6  in.   -f-  6  x 

6  in.   (c)   214-in.  rad 1.26 

10  sq.  ft.  tile  w.  g.,  3  x  6  in.  -f  6  x 

6  in.    (d)   20-in.  rad 1.15 

23,340  sq.  ft.  tile  w.  g.,  4^  x  4%  in.  (a) 

straight    0-56 

30  sq.  ft.  tile  w.  g.,  iVt  x  4%  in.   (b) 

1-in.  rad Ll= 

960  sq.  ft.  tile  w.  g.,  iVi  x  4^4  in.  (c) 

2H-in.  rad 1-26 

20  sq.  ft.  tile  w.  g.,  4%  x  i%  in.  (d) 

20-in.  rad 10a 

28,000  sq.   ft.    tile   w.   g.,   6  x  6  in.    (a) 

straight 0.5i 

110  sq.    ft.    tile   w.    g.,    6   x   6   In.    (b) 

1-in.  rad l-lo 

1,200  sq.    ft.    tile    w.    g.,    6   x   6  in.    (c) 

21^-in.  rad 1-26 

80  sq.    ft.    tile   w.    g.,    6   x    6  In.    (d) 

20-in.  rad l-l" 

280  lin;   ft.  tile  bead  w.  g.,    (a)   1-in. 

rad O*" 

2,770  sq.  ft.   tile  S.  V.   Col.  not.  W.  P. 

(a)  straight 1.00 

20  sq.  ft.  tile  S.  V.  Col.  not.  W.  P. 

(c)    2%-in.    rad L02 

13,500  sq.  ft.  tile  V.  or  S.  V.  Col.  W.  P. 

(a)  straight 0.98 

100  sq.  ft.  tile  V.  or  S.  V.  Col.  W.  P. 

(b)  1-in.  rad 120 

460  sq.  ft.  tile  V.  or  S.  V.  Col.  W.  P. 

(c)  2%-in.  rad 1.20 

50  sq.  ft.  tile  V.  or  S.  V.  Col.  W.  P. 

(d)  20-in.  rad 1.20 

10,510  sq.  ft.  mosaic  and  tile  bands,  col.        1.26 

1,360  sq.   ft.   name  tablets,  mosaic  and 

tile  col 1.32 

260  initial  letter  plaques,  mosaic  and 

tile  col.,  each 1.32 

240  sq.    ft.    tablets,    mosaic   and   tile 

col.    destination,   etc 1.32 

300  sq.  ft.  faience  (a)  plaques 7.50 

22,700  sq.    yd.    plastering    (arches)     (b) 

concrete    0.63 

6.000  sq.  yd.  plastering  (flats)  (a)  brick 

or  H.  T 0.63 

17,470  sq.  yd.  plastering,   (b)  concrete..         0.63 
15  sq.  yd.  plastering,  (c)  metal  lath.        0.77 
14,700  sq.    ft.    cement   work,    (a)    wain- 
scots and  bases 0. 10 

156,200  sq.    ft.    cement    work,     (c)    3-in. 

floor  finish 0.11% 

36,200  sq.    ft.    cement   work    (d)    finish, 

concrete  or  H.  T 0.09 

20  sq.    ft.    cement   work,    (e)   panels 

for  signs 0.11 

34  cu.  ft.  concrete  work  (a)  copings        1.00 
260  cu.  yd.   concrete  work   (b)   foun- 
dations          7.80 

260  cu.    ft.    concrete    work    (c)    rein- 

forced-conc,  not  copings,  etc...        0.8S 
1,090  cu.  ft.  concrete  work,  (d)  protec- 
tion   concrete 0.88 

590  cu.   ft.   concrete  work,    (e)   street 

landings    0.61 

130  cu.   yd.   cinder  fill 0.80 

7,600  lin.  ft.  concrete  (a)  self-support- 
ing stairs 1.10 

170  sq.    ft.    stairs    and    landings    (b) 

self-supporting  landings.' 0.5» 

4,800  lin.    ft.    stairs    and    landings    (c) 

supported  stairs 0.83 

2,750  sq.    ft.    stairs    and    landings    (d) 

supported    landings 0.44 

50  cu.    ft.    stairs    and    landings    (e) 

supporting  columns 0.55 

8,000  sq.    ft.    stairs    and    landings    (f) 

non-slip   tread 0.83 

3,250  lin.    ft.    stairs    and    landings    (g) 

wall  strings 0.13 

900  lin.    ft.    stairs    and    landings    (h) 

exposed  stair  finish 0.13 

1,330  sq.    ft.    stairs    and    landings    (i) 

finish — street  landings 0.10^4 

15,580  cu.    ft.    brick    work    (c)    common 

brick   0.44 

650  cu.  ft.  hollow  tile  work  (a)  2  in..        0.86 
16,000  cu.  ft.  hollow  tile  work  (b)  3  in..        0.61 
11.000  cu.  ft.  hollow  tile  work  (c)  4  in..         0.50 
75  lin.    ft.   hollow  tile  work    (d)   4% 

x  13   in.   flue 0.50 

30  sq.    yd.    metal    lath    (a)    without 

furring   0.50 

5  sq.  yd.  metal  lath  (b)  with  metal 

furring   0.75 

6  ticket  booths  (b)  Type  "B,"  cachl. 000.00 
13  ticket  booths  (e)  Tvpe  "E."  eachl. 000.00 

2  ticket  booths  (g)  Type  "G,"  each  500.00 
4  ticket  booths  (h)  spec,  types,  ea.  900.00 
10  news  stands  (a)  Type  "A,"  each.  700.00 
r  news  stand  (b)  Type  "B,"  each. 3.000.00 
2  news  stands  (c)  Type  "C,"  each. 3, 000.00 

2  news  stands  (d)  Type  "D,"  each3, 000.00 
8  doors  (a)  Type  "A."  each 77.00 

10  doors  (b)  Type  "B,"  pair loO.OO 

75  doors  (d)  Type  "D,"  each 71.00 

6  doors  (e)   Type  "E,"  each 77.00 

65  doors  (f)  Type  "G."  pair 100.00 

10  doors    (g)    Type   "J."   each •"i9.00 

266  sq.  ft.  doors  (h)  Type  "K" 6.60 

7  doors  (i)  Type  "Q,"  each 37.40 

4  doors  (J)  Type  "J.T."  each 144.00 

35  sq.  ft.  doors  (1)  Type  "L" 6.60 

6  doors  (m)  Type  "M."  each "7.00 

3  doors  (o)  Type  "P,"  each 22.00 

fiOO  sq.  ft,  windows  (a)  double  hung.        ^.•■'0 
30  st|.  ft.  windows   ral   hinged l.'i" 
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(c) 
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$0.60 

$0.63 

$0.69 

1.40 

1.70 

1.21 

1.40 

1.60 

1.32 

0.90 

1.10 

1.10 

0.64 

0.64 

0.60 

1.50 

2,00 

1.21 

1.40 

1.59 

1.32 

0.90 

1.50 

1.10 

0.60 

0.63 

0.59 

1.40 

1.50 

1.21 

1.40 

1.60 

1.32 

0.90 

1.50 

1.10 

0.62 

0.65 

0.60 

1.40 

1.25 

1.21 

1.40 

1.56 

1.32 

0.90 

1.50 

1.21 

0.25 

0.25 

0.45 

1.00 

1.08 

1.05 

1.10 

1.50 

1.07 

1.00 

1.05 

1.00 

1.00 

1.50 

1.27 

1.00 

1.18 

1.27 

1.00 

1.50 

1.27 

1.35 

1.30 

1.27 

1.35 

2.85 

1.39 

1.35 

2.00 

1.39 

1.35 

2.90 

1.39 

6.00 

5.50 

7.87 

0.78 

0.74 

0.65 

0.55 

0.57 

0.64 

0.55 

0.57 

0.65 

1.00 

1.00 

0.79 

0.17 

0.20 

0.10' 

0.1H4 

0.12 

0.15 

0.11 

0.08 

0.10 

0.20 

0.35 

0.50 

1.50 

0.75 

0.80 

8.00 

8.00 

8.15 

0.90 

0.57 

0.60 

0.70 

0.63 

0.60 

0.70 

0.32 

0.30 

1.00 

4.35 

0.60 

0.95 

1.15 

1.20 

0.60 

0.65 

0.60 

0.75 

0.90 

0.84 

0.20 

0.51 

0.60 

1.20 

1.00 

0.60 

0.90 

0.74 

0.96 

0.22 

0.28 

0.26 

0.25 

0.28 

0.15 

0.20 

0.12 

0.12 

0.45 

0.52 

0.54 

0.50 

0.74 

0.86 

0.40 

0.48 

0.84 

0.3S 

0.39 

0.67 

.  0.60 

0.35 

0.34 

0.70 

1.00 

1.40 

2.00 

1.50 

2.37 

1,030.00 

900.00 

851.40 

1,200.00 

950.00 

Si09.70 

810.00 

350.00 

315.70 

965.00 

800.00 

770.00 

865.00 

675.00 

632.60 

1,860.00 

2,700.00 

2,582.80 

2,310.00 

2,750.00 

2,582.80 

2,465.00 

2,775.00 

2.824.80 

83.00 

80.00 

77.00 

128.00 

155.00 

148.50 

68.00 

75.00 

71.60 

71.00 

80.00 

"•2S 

62.00 

105.00 

99.00 

80.00 

80.00 

77.00 

4.50 

6.50 

6.60 

38.00 

26.00 

22.00 

120.00 

80.00 

77.00 

4.50 

6.80 

6.60 

76.00 

81.00 

77.00 

49.00 

25.00 

22.00 

3.95 

4.60 

4.40 

3.70 

5.00 

4.40 
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30  hardware   (a)  door  checks,  each.        4.13  4.00  4.35  4.13 

80  hardware  (b)  door  stops,  each...        2.60  2.30  2.70  2.69 

15  hardware      (c)      rubber     covered 

chains,   each 1.70  1.60  2.00  1.70 

30  hardware  (d)  push  plates,  each. .        2.70  2.50  3.00  2.70 

30  hardware  (e)  door  pulls,  each...        3.63  3.30  4.00  3.63 

30  hardware  (t)  kick  plates,  pair...        8.14  7.40  8.50  8.14 

1,110  hn.   ft.  railings  (a)     Type  "FS," 

including  posts,  straight 3.25  4.80  3.40  5.28 

5  lin.   ft.   railings    (b)    Type   "FS," 

including  posts,  curved 3.35  6.60  4.00  5.28 

1,840  sq.    ft.    railings    (c)    Type    "GS," 

including  posts,  curved 0.48  0.70  0.50  0.48 

260  lin.    ft.    railings    (e)    Type    "LS," 

Including  posts,  curved 3.35  5.50  3.65  5.50 

900  sq.    ft.    railings    (f)    Type    "BS," 

including  posts,  curved 0.71  1.30  0.64  1.10 

110  lin.  ft.  railings  (g)  pipe 1.42  1.30  1.60  1.10 

200  lin.  ft.  gates  (a)  low  sliding 9.00  10.80  10.00  9.35 

40  lin.  ft.  gates  (b)  high  sliding 11.70  13.00  14.00  13.75 

45  lin.  ft.  gates   (c)  folding 3.90  8.60  4.80  6.60 

12  lin.  ft.  gates  (d)  swing 3.35  8.00  4.00  11.00 

4  gates  (e)  turnstiles  (exit),  each.     195.00  210,00         22B.00  165.00 
30  gates    (f)    gate    control    (single), 

each    18.16  37.00  21.00  28.60 

6.  gates     (h)     floor     boxes     (addi- 
tional),    each 7.15  6.50  9.00  5.50 

800  lin.     ft.    gates    (1)     2«4-in.    galv. 

w.-i.  pipe  (gate  ropes) 0.31  0.30  0.35  0.28 

40  Un.    ft.    gates    (ra)    1-ln.    square 

steel  tubing  (gate  ropes) 0.50  1.10  0.85  0.65 

45  gates    (p)    c.-i.    gate    posts    and 

cross  frames,   per  gate 52.25  40.00  60.00  36.30 

5  gates    (r)    steel    gate    posts    and 

cross  frames,   opening 25.30  34.00  30.00  38.50 

385  sq.     ft.     ventilator     grilles     and 

frames    (vent    flues) 2.31  2.10  2.55  3.30 

2  c.-i.  vent  posts,  each 162.00  175.00  190.00  110.00 

5  signs     (a)    post    at    street    level 

(ilium.),  each 276.00  175.00         315.00  137.50 

2  signs  (b)  on  brackets  above  street 

level   (ilium.),  each ."iS.OO  60.00  60.00  137.50 

22  signs    (c)    frames   over   platform 

(ilium.),    each 108.00  76.00  115.00  44.00 

8  signs  (CO)  frames  upon  platform 

(ilium.),    each 97.00  83.00  110.00  82.50 

130  sq.  ft.  signs  (d)  frames  (enam- 
eled sign)  on  low  railing 2.23  2.20  2.60  1.65 

120  sq.  ft.  signs   (e)   frames   (enam- 
eled sign)  In  high-low  grille...        1.68  1.70  1.9,^  1.65 
280  lin.    tt.    signs    (f)    reflectors    (ap- 
proaches)            1.98              2.15              2.25               1.10 

1,360  sq.  ft.  signs  (g)  plates  enameled.        0.38  0.55  0.44  0.55 
100  vert.  in.  signs  (h)  copper  letters       0.11             0.65             0.20  0.11 
70  sq.    ft.    signs    (k)    frames,    direc- 
tion signs 1.43              3.20              1.65  1.65 

540  lin.    ft.    street  railings    (a)    Type 

"K"     7.59  8.00  8.50  9.90 

210  lin.    ft.    street  railings    (b)    Type 

"K"   7.59  8.50  8.50  11.55 

6  street    railings    (c)    Type    "SK," 

each    233.00  270.00  270.00  412.50 

125  lin.    ft.   street   railings    (v)    Type 

"V"     6.40  9.60  7.15  9.90 

800  sq.     ft.     sheet    metal     work     (a) 

ceilings    0.91  0.25  0.60  0.28 

600  sq.  ft.  sheet  metal  work  (b)  drip 

pans    0.91  0.40  0.60  1.10 

70  lin.  ft.  steel  (a)  ladders 2.07  2.00  2.30  3.30 

50  sq.  ft.  steel  (b)  ladder  platforms.        1.30  2.00  1.50  1.65 

10,000  1b.  steel  (e)  shapes— lintels 0.04>4  0.05  0.04%  0.07 

4,000  lb.  steel  (f)  shapes — miscellane- 
ous         0.05  0.06  0.05  0.08 

40  steel   (g)  ladders — track  to  plat- 
form          11.00  12.00  12.25  22.00 

1,000  lb.    iron  castings — miscellaneous.        0.05%  0.06  0.06  0.08 

4,020  lin.  ft.  oak  handrails ■ 0.55  0.55  0.70  0.35 

7,400  lin.  ft.  platform  edge  (d)  wooden 

facia  0.11  0.25  0.28  0.28 

3,000  platform  edge   (e)   drilling  holes. 

per  hole  0.33  0.35  0.40  0.33 

Rough   plumbing   work    (a)    sta- 
tions (lump  sum) 6,915.00     13,000.00       8,300.00      10,460.00 

Rought    plumbing   work    (b)    en- 
closures   (lump  sum) .'.63.00  350.00  750.00  492.00 

56  plumbing      fixtures       (a)      water 

cl.  bowls,  each 56.00  48.00  58,00  57.00 

28  plumbing  fixtures  (b)  lavatories, 

stations,    each 40.60  34.00  43.00  36.00 

3  plumbing  fixtures   (c)   lavatories, 

signal  towers,  etc.,  each 37.40  31.00  40.00  34.00 

28  plumbing     fixtures     (d)     urinals, 

each    83.00  80.00  85.00  89.00 

2  plumbing  fixtures  (e)  slop  sinks, 

toilet,  wall,  each 72.00  68.00  78.00  79.00 

4  plumbing  fixtures  (f)  slop  sinks, 

toilet,   pipe  connections,   each..      74.00  64.00  77.00  82.00 

5  plumbing  fixtures  (g)  slop  sinks, 

closets,  each 78.00  62.00  82.00  89.00 

60  plumbing       fixtures       (h)       floor 

drains,    each 13.60  13.00  14.00  17.00 

3  plumbing  fixtures  (J)  pump  water 

closets,  each 108.00  96.00  113.00  118.00 

400  lin.  ft.  1-in.  supply  pipe,  in  place.         0.22  0.55  0.23  0.22 

2,000  sq.  ft.  structural  glass  and  soap- 
stone   (aa)    %-in.   gl.   wall   trim 

and  w.  coat 1.54  1.60  1.73  2.39 

1,870  sq.  ft.  structural  glass  and  soap- 
stone    (b)    %-in.    gl.    pipe,    ch. 

partitions  1.76 

580  sq.  ft.  structural  gla.ss  and  soap- 
stone    (c)    %-in.    gl.    shelves 1.65 

1,260  sq.  ft.  structural  glass  and  soap- 
stone  (d)  %-in.  gl.  stall  par- 
titions             1.93 

130  sq.  ft.  structural  glass  and  soap- 
stone  (e)  1-in.  glass  fioor  slabs.        2.75 
500  Iln.  ft.  structural  glass  and  soap- 
stone  (f)  curved  cor.  and  angles 

gl 1.43 

20  sq.  ft.  structural  glass  and  soap- 
stone    (g)    soapstone   wall    trim 

and   w..  coat 0.88 

40  sq.  ft.  structural  glass  and  soap- 
stone   (h)   soapstone  pipe,  chm. 

partitions   0.88 

10  sq.  ft.  structural  glass  and  soap- 
stone  (i)  soapstone  shelves 0.88 

150  sq.  ft.  structural  glass  and  soap- 
stone  (])  soapstone  stall  parti- 
tions            0.88 

15  sq.  ft.  structural  glass  and  soap- 
stone  (k)  soapstone  floor  slabs.        0.88 
20  lin.  ft.  structural  glass  and  soap- 
stone   (1)   soapstone  curved  cor. 
and  angles 1.65  1.00  1.00  1.00 
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3,100.00 

1,500.00 

3,000.00 

2.200.00 

5,000.00 

1,500.00 

.■)5I  150  cast    work    in    toilets    (a)    posts, 

420  lin.    ft.    cast   work   iri' toilets '(b) 

top  rails 1.10 

10  cast    work     In    toilets     (c)     wall 

flanges,  each 1.6,-) 

30  cast  work  in  toilets  (d)   register 

faces,    each 10.75 

15  cast  work  in  toilets  (e)  c.-l.  vent 

louvres,    each 13.20 

552  9,660  lb.     steel     angles,     plates,     etc., 

supporting   0.07 

554  11,230  Iln.  ft.  elec.  conduits  (a)  ?i-ln...        0.13% 

3,835  lin.  ft.  elec.  conduits  (b)  1-ln 0.18^4 

1,250  Iln.  ft.  elec.  conduits  (c)  1%-ln..  0.24 

525  lin.  ft.  elec.  conduits  (d)  2-rn 0.33 

100  lin.  ft.  elec.  conduits  (e)  2i/4-ln..  0.44 

100  lin.  ft.  elec.  conduits  (f)  3-in 0.55 

1,350  lin.   ft.   elec.   conduits   (g)    %-ln.,  0.16 

flexible  

554A  50  special     conduit     fittings     (rem. 

covers),   each 0.77 

555  455  c.-i.   outlet  boxes,  each 0.44 

556  30  c.-l.  pull  boxes  (a)  6  x  6  x  6  In., 

each    1.40 

15  c.-l.  pull  boxes  (b)  12  x  12  x  6  in., 

each    4.40 

15  c.-i.  pull  boxes  (c)  18  x  12  x  6  In., 

each    6.00 

10  c.-i.  pull  boxes  (d)  24  x  18  x  6  In., 

each    9.35 

12  c.-i.  pull  boxes  (e)  12  x  6  x  4  in., 

hinged  cover  and  lock,  each 7.70 

35  c.-i.  pull  boxes  (f)   6  x  6  x  4  In., 

each    1.27 

10  c.-l.  pull  boxes  (g)  12  X  6  X  4  in., 

each    3.30 

30  c.-i.  pull  boxes  (h)  4  x  4  x  4  in., 

each    0.83 

30  c.-i.  pull  boxes  (1)  8  x  8  x  4  In., 

each    2.20 

70  c.-I.  heater  boxes,  each 11.00 

13  steel  panel  board  boxes  (d)  32  x 
5  13/16  X  49  in.  to  60,  each 17.00 

3  steel  panel  board  boxes  (e)  32  x 

5  13/16  X  37  In.  to  48,  each 13.40 

2  steel  panel  board  boxes  (f)  32  x 

5  13/16  X  25  in.  to  36,  each U.OO 

8  steel  switchboard  boxes,  each...      30.80 
47,600  sq     ft.     painting     (a)     2    coats- 
iron,    steel 0.02% 

136,000  sq.     ft.     painting     (b)     3    coats- 
iron,    steel 0.03 

415,600  sq.     ft.     painting    (c)     2    coats- 
plaster,  cement 0.01% 

690  painting   (d)   letters  and   numer- 
als,  each 0.11 

500  sq.  ft.  painting  (f)  gratings,  ex- 
isting           0.11 

bOlA  Const,    new    entrance    n.    w.    cor. 

Canal     Street     and     Broadway, 

(lumpsum)  1,700.00 

601 B  Connection   to   Hudson   Terminal 

Building  (lump  sum) 800.00 


New  York,  N.  Y. — Following  are  unit  tigur«-.s  of  the  bids  opened  March  9  by 
Public  Service  Commission  for  First  District,  154  Nassau  Street,  for  station  finish 
on  Route  50,  Hunters  Point  Avenue  Station,  Borough  of  Queens:  (a)  Degnon  Con- 
tracting Co.,  30  East  Forty-second  Street,  $32,219;  (b)  A.  L,.  Guldone  &  Son.  Inc.,  52 
Vanderbilt  Avenue,  |37,352;  (c)  The  Snare  &  Triest  Co.,  233  Broadway,  J41,259. 
Item  (a)  (b)  (c) 

501  800  sq.  ft.  tile  w.  g.  3  X  6  in.  (a)  straight $0.58  $0.60  $0.70 

10  sq.  ft.  tile  w.  g.  3  x  6  in.   (b)  1  in.  rad 1.18  1.00  1.40 

100  sq.  ft.  tile  w.  g.  3  x  6  in.   (c)  2%  in.  rad 1.28  1.50  1.40 

502  10,900  sq.  ft.  tile  w.  g.  4%  x  414  in.  (a)  straight 0.60  0.60  0.75 

10  sq.  ft.  tile  w.  g.  4%  x  4%  in.  (b)  1  in.  rad 1.19  1.00  1.40 

750  sq.  ft.  tile  w.  g.  414  x  414  in.  (c)  2%  in.  rad 1.30  1.55  1.40 

70  sq.  ft.  tile  w.  g.  4V4  x  ihi  in.  (d)  20  In.  rad 1.08  1.00  0.90 

o09               60  lin.  ft.  tile  bead  w.  g.  (a)  1  in.  rad 0.49  0.20  0.30 

511             630  sq.  ft.  tile  V.  or  S.  V.  Col.  W.  P.  (a)  straight...  1.26  1.25  1.10 

10  sq.  ft.  tile  V.  or  S.  V.  Col.  W.  P.  (b)  1  in.  rad...  1.24  1.25  1.10 

10  sq.  ft.  tile  V.  or  S.  V.  Col.  W.  P.  (c)  2%  in.  rad.  1.24  1.25  1.10 

10  sq.  ft.  tile  V.  or  S.  V.  Col.  W.  P.  (d)  20  in.  rad..  1.24  1.25  1.10 

513  1,840  sq.  ft.  mosaic  and  tile  bands — col 1.36  1.38  1.60 

514  480  sq.  ft.  name  tablets  mosaic  and  tile— col 1.36  1.38  1.50 

515  55  initial  plaques   (a)   wails,  each 1.36  1.55  2.00 

112  initial  plaques  (b)  columns,  each 1.36  1.55  1.50 

516  50  sq.  ft.  tablets,  destination,  etc 1.36  1.38  1.60 

521  4,000  sq.  yd.  plastering  (arches)    (b)  concrete 0.48  0.75  1.00 

522  350  sq.  yd.  plastering  (flats)   (a)  brick  or  H.  T 0.48  0.55  0.90 

1,300  sq.  yd.  plastering  (b)  concrete 0.48  0.55  0.70 

•   10  sq.  yd.  plastering  (c)  metal  lath 0.70  0.90  1.00 

52:',           3.400  sq.  ft.  cement  work  (a)  bases 0.10  0.25  0.20 

13,900  sq.  ft.  cement  work  (c)  3-in.  floor  finish 0.145  0.17  0.14 

630  sq.  ft.  cement  work  (d)  on  concrete — H.  T 0.09  0.12  0.12 

524               75  cu.  ft.  concrete  work  (a)  copings 0.82  0.80  1.30 

10  cu.  yd.  concrete  work  (b)  foundations 7.25  12.00  12.00 

10  cu.  ft.  concrete  work  (c)  reinf.  concrete 0.65  0.60  1.00 

10  cu.  ft.  concrete  work  (d)  protection 0.45  0.90  1.00 

40  cu.  ft.  concrete  work   (e)  street  landings 0.30  0.60  0.80 

526  800  lin.  ft.  concrete  stairs,  etc.  ((a)  self  supp.  stairs  1.18  1.35  1.20 
200  sq.  ft.  concrete  stairs,  etc.  (b)  self  supp.  landgs.  0.60  0.80  0.76 

300  lin.  ft.  concrete  stairs,  etc.  (c)  supp.  stairs 0.75  1.30  1.00 

530  sq.  ft.  concrete  stairs,  etc.  (f)  non-slip  treads..  1.08  0.85  1.00 

140  lin.  ft.  concrete  stairs,  etc.  (g)  wall  strings 0.21  0.40  0.40 

150  lin.  ft.  concrete  stairs,  etc.  (h)  exposed  finish..  0.13  0.20  0.40 

85  sq.  ft.  concrete  stairs,  etc.  (i)  finish  street  Idg..  0.12  0.16  0.6« 

527  1,360  cu.  ft.  brick  (c)  common 0.54  0.60  0.60 

528  20  cu.  ft.  hollow  tile  (a)  2  in 0.82  0.80  0.60 

2,360  cu.  ft.  hollow  tile  (b)  3  in 0.65  0.60  O.BO 

150  cu.  ft.  hollow  tile  (c)  4  in 0.60  0.60  0.60 

20  lin.  ft.  hollow  tile  (d)  4%  X  13  In.  flue 0.75  0.40  1.00 

529  10  sq.  yd.  metal  lath  (a)  without  furring 0.65  0.66  1.00 

530  1  ticket  booth  (e)  Type  "E" 1,025.00     1,000.00     1,900.00 

531  1  news  stand  (g)  Type  "A" 740.00        650.00     1,070.00 

532  2  doors  (a)  Type  "A,"  each 75.00  75.00  85.00 

7  doors   (d)   Type  "D,"  each 70.00  70.00  68.00 

1  door  (e)   Type  "E" 76.00  67.00  71.00 

4  doors  (f )  Type  "G,"  pair 97.25  50.00  62.00 

8  sq.    ft.    (h)    Type   "K" 6.45  4.00  5.00 

1  door  (1)  Type  "Q" 21.50  35.00  40.00 

2  doors  (k)  batten,  each 10.75  26.00  25.00 

1  door  (m)  Type  "M" 75.50  70.00  76.00 

533  100  sq.  ft.  windows  (a)  double  hung 4.30  3.75  4.00 

100  sq.  ft.  windows  (n)  temporary 0.90  0.50  0.80 

534  3  hardware  (a)  door  checks,  each t 4.05  4.25  5.00 

10  hardware   (b)  door  stops,  each 2.65  2.26  2.60 

2  hardware  (c)  rubber  covered  chains,  each 1.70  1.50  l.BO 

2  hardware  (d)  push  plates,  each 2.65  3.00  2.50 

2  hardware   (e)  door  pulls,  each 3.60  S.85  3.50 

2  hardware  (f)  kick  plates,  pair 8.00  8.50  7.50 

536              125  lin.  ft.  railings  (a)  Type  "FS."  incl.  posts 3.40  5.00  6.00 

70  lin.  ft.  railings  (e)  Type  "LS,"  incl.  posts 3.60  6.25  6.00 

120  sq.  ft.   railings   (f)   Type  "BS,"  incl.  posts 0.65  1.60  1.70 

10  lin.  ft.  railings   (g)  pipe 1.55  1.50  2.30 
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50,  Hunters  Point  Avenue  Station,  Borough  of  Queens — Continued. 

15  lin.  ft.  gates   (a)   low  sliding 9.60  12.00  12.00 

2  (f)  gate  control  (single),  each 19.90  42.00  40.00 

2  (h)   floor  boxes   (additional),  each 7.75  7.00  12.00 

50  Iln.  ft.  (i)  H4  in.  galv.  w.-i.  pipe  (gate  ropes)..  0.35  0.30  0.60 

10  lin.  ft.   (m)  1  in.  steel  tubing  (gate  ropes) 0.60  1.50  1.20 

I  (p)  cast-iron  posts  and  frames,  per  gate 56.50  42.00  45.00 

1  vent  posts,  cast  iron 75.00  185.00  170.00 

10  sq.  ft.  sign  (e)  frames  (enam.  sq.  low.  rail.) 1.85  2.25  3.00 

40  lin.  ft.  sign  (f)  reflectors  (approaches) 2.10  2.75  2.50 

100  sq.  ft.  sign  (g)  plates  (enameled) 0.40  0.60  0.80 

10  sq.  ft.  sign   (h)  frames,  direction  signs 1.60  4.25  4.00 

110  lin.  ft.  street  railings  (a)  Type  "K" 8.16  10.00  10.00 

100  1b.  steel  (e)   shapes — lintels 0.05  0.07  0.07 

500  1b.    steel    (f)    shapes — miscellaneous 0.055  0.085  0.08 

4  steel   (g)  ladders — tracts  floor — platform,  each..  11.90  23.00  15.00 

500  1b.    iron    castings — miscellaneous 0.06  0.08  0.07 

300  lin.  ft.  oalc  handrails  (a)  new 0.70  0.80  0.60 

100  lin.  ft.  oak  handrails  (c)  restoring  old 0.33  0.40  0.40 

1,000  lin.  ft.  platform  edge  (d)  wooden  facia 0.30  0.50  0.30 

700  (e)  drilling  holes  in  F,  per  hole 0.15  0.30  0.35 

Rough  plumbing  work  (a)  station  (lumpsum)..  890.00     2,150.00  2,000.00 

4  plumbing  fixtures   (a)  w.  c.  bowls,  each 44.30  65.00  50.00 

2  plumbing  fixtures  (b)  lavatories  (station),  each  22.70  50.00  40.00 

1  plumbing  fixtures  (c)  lavatories  (signal  towers)  21.60  45.00  35.00 

2  plumbing  fixtures   (d)   urinals,  each 88.50  100.00  85.00 

1  plumbing  fixture  (g)  slop  sinks,  closets 63.75  80.00  65.00 

1  (h)  floor  drain 9.75  18.00  15.00 

120  lin.  ft.  1-in.  supply  pipe 0.28  0.35  0.70 

100  sq.  ft.  structural  glass  (aa)  %-ln.  wall  trim,  etc.-  1.62  1.50  1.80 

85  sq.  ft.  (b)  %-in.  pipe  chamber  partitions 1.90  1.70  2.00 

35  sq.   ft.    (c)    %-in.  shelves 1.62  1.60  1.80 

90  sq.  ft.   (d)   %-in.  stall  partitions 1.62  1.80  1.80 

10  sq.  ft.  (e)  1-m.  slab  floor 2.70  2.50  3.00 

30  Un.  ft.  (f)  curved  corners  and  angles 1.62  1.50  1.70 

10  cast-iron  work  (a)  posts,  each 11.90  15.00  15  00 

30  Un.  ft.  in  toilets  (b)  top  rails 1.25  1.25  1.60 

2  (d)  register  faces  and  frames,  each 11.90  J.50  18.00 

1  (e)   cast-iron   louvres,  vent 14.60  12.00  18.00 

1,000  lb.  steel  angles,  plates,  etc.,  supporting 0.07  0.08  0.01 

250  lin.  ft.  electric  conduits  (a)  %  in 0.18  0.25  0.24 

100  lin.  ft.  electric  conduits  (b)   lin 0.25  0.27  O.SO 

50  lin.  ft.  electric  conduits   (c)   1>4  in 0.30  0.35  0.40 

50  lin.  ft.  electric  conduits  (d)  2  in 0.37  0.40  o!50 

50  lin.  ft.  electric  conduits  (g)  flexible 0.17  0.20  0.30 

10  special  conduit  fittings  (rem.  cover),  each 0.75  2.00  2.00 

12  c.-i.  outUt  boxes,  each 0.86  1.40  150 

1  c.-l.  pull  box  (c)  18  X  12  X  6  in 16.20  12.00  15.00 

1  c.-l.  pull  box  (e)  12  X  6  X  4  in.,  hinged  cover 10.80  6.00  15  00 

4  c.-i.  heater  boxes,  each 9.50  13.50  15  00 

1  steel  panel  board  box,  24%  x  5  x  51%  in 8.20  30.00  20  00 

100  sq.  ft.  painting  (a)  2  coats — iron  and  steel 0.02  0  02  0  03 

100  sq.  ft.  painting  (b)  3  coats — iron  and  steel 0.0325  O.OS  0  06 

44,550  sq.  ft.  (c)  2  coats — plaster  and  cement 0.0225  0.025  0  03 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED     WORK. 

Lynn,  Mass. — Plans  completed  about 
April  1  for  the  grammar  school.  Address 
Clerk,   Board  of  Education. 

New  Bedford,  Mass. — Governor  McCall 
has  signed  the  bill  allowing  New  Bedford 
to  erect  a  new  police  station  at  a  cost  of 
$150,000. 

8augu>  (P.  O.  Lynn),  Mass. — School 
House  Building  Committee  (Frank  P. 
Bennett,  Sr.,  Chairman)  recommends 
erecting  12-room  Junior  school  in  the  rear 
of  present  high  school;  cost  $75,000. 

MIndana,  P.  I. — Contract  will  be  let 
about  July  for  erecting  a  reinforced  con- 
crete school  costing  $25,000.  T.  W. 
Scheidemantel,  District  Engineer,  Misa- 
mis-Bukidnon    District,    Mindana. 

New  Britain,  Conn. — Resolution  adopted 
providing  for  issue  of  $25,000  bonds  for 
purchase  of  site  on  Lee  and  North  Streets 
for  new  school.     George  A.  Quigley,  Mayor. 

Southport,  Conn. — School  Board  peti- 
tioned to  erect  school;  probable  cost 
$50,000. 

Buffalo,  N.  Y. — Council  voted  in  favor  of 
preparing  plans  and  specifications  (or  a 
new  detention  home. 

Kenmore,  N.  Y. — High  School  is  to  be 
enlarged  and  improved.  Carlton  W. 
Clapp,  President,  Board  of  School  Trus- 
tees. 

Lockport,  N.  Y. — Plans  being  prepared 
by  Phelps  &  Obenhack,  Cluck  Building, 
and  Wright  Kremers.  311  Falls  Street, 
both  of  Niagara  Falls,  Associate  Archts., 
for  proposed  $100,000  County  Tubercu- 
losis Hospital. 

Patchogue,  L.  I.,  N.  Y. — Site  donated  by 
Mrs.  Ruth  1-itt  on  South  Ocean  Avenue 
and  South  Baker  Street  accepted  for  pro- 
posed high  school  to  cost  about  $150,000. 
Address  Board  of  Education. 

Van  Etten,  N.  Y.— Considine  &  Haskell, 
Elmira,  engaged  to  prepare  plans  for  two- 
story  brick  High  School. 

East  Grange,  N.  J. — ^It  is  proposed  to 
erect  a  3-story  17-room  addition  to  Elm- 
wood  School,  75  X  140  ft.,  and  cost  $85,- 
000,  not  including  equipment.  Ghuilbert 
&  Betelle,  Archts.,  665  Broad  Street,  New- 
ark;  W.   Clapp,  Secy.   Board  Educ. 

Jersey  City,  N.  J. — State  Board  Edu- 
cation has  approved  plans  for  School  No. 
16,  to  be  erected  on  Washington  and 
Sussex  Streets.  J.  T.  Rowland,  Aroht., 
100    Sip   Avenue. 

West  Orange,  N.  J. — Election  to  be  held 
March  21  to  vote  $100,000  bonds  for  pur- 
chase of  site  and  erecting  new  school  at 
Eagle  Rock  Avenue  and  Valley  Way, 
Fifth  Ward,  and  an  addition  to  Hazel 
Avenue  School,  First  Ward.  Address 
Board  of  Education. 


Altoona,  Pa.— .iulian  Millard  of  Altoona 
submitted  plans  to  Trustees  of  Mercy 
Hospital  for  four-story  fireproof  addition 
at     Eighth     Avenue     and     Twenty-sixth 

Street. 

Hoboken,  N.  J. — Plans  prepared  by 
Fagan  &  Briscoe,  95  River  Street,  Ho- 
boken, for  an  addition  to  the  high  school; 
cost,    $125,000. 

Easton,  Pa.— Dr.  S.  S.  Goldwater,  Su- 
perintendent of  Mount  Sinai  Hospital, 
Fifth  Avenue  and  One  Hundredth  Street, 
New  York,  engaged  to  advise  the  com- 
mittee having  in  charge  preparation  of 
specifications  and  plans  for  proposed 
Easton   Hospital. 

Jeannette,  Pa. — School  Board  considor- 
inK  selection  of  site  for  proposed  high 
school. 

LItltz,  Pa. — Citizens  voted  $95,000 
bonds  for  erecting  new  school.  Address 
Board  of  Education. 

Mahanoy  City,  Pa. — Mahanoy  Township 
planning  to  erect  $40,000  school.  Address 
Township  Clerk. 

Palmerton,  Pa.— Election  to  be  held 
.March  28  to  vote  $30,000  bonds  to  erect 
brick  school.  Address  D.  Costeubader, 
.Secy.     School    District. 

Scranton,  Pa.— Erection  of  Junior  High 
School  in  West  Scranton  contemplated; 
probable  cost  $200,000.  Address  School 
Board. 

Cedar  Spring,  S.  C— Edwards  &  Say- 
ward,  Atlanta,  Ga.,  selected  to  prepare 
plans  and  specifications  for  School  for 
Deaf  and  Blind;   to  cost  $50,000. 

Atlanta,  Ga.  —  Reported  steps  being 
taken  to  erect  Henrietta  Bgleston  Hos- 
pital for  Children.  Dr.  W.  W.  Memmin- 
ger,  15  North  Avenue,  may  be  able  to  give 
further  information. 

New  Castle,  Pa.— C.  C.  and  A.  L.  Thayer, 
New  Castle,  engaged  to  prepare  plans  and 
specifications  for  addition  to  the  Thad- 
deus  Stevens  School;  cost  about  $40,000. 

Birmingham,  Ala. — Steps  reported  being 
taken  to  erect  auditorium.  Address  City 
Clerk. 

Mansfield,  La. — Two  schools  are  to  be 
erected,  one  at  Stonewall  costing  $25,000 
and  one  at  Longstreet  costing  $30,000. 
.\ddress  Secretary  School  Board. 

Gulf  port.  Miss. — N.  W.  Overstreet  o( 
.lackson  will  prepare  plans  and  specifica- 
tions for  new  $100,000  court  house  for 
Harrison  County. 

Greenevllle,  Tenn. — Brown,  Burnett  & 
I.oggins  of  Bristol  selected  to  prepare 
plans      for     court      house;      appropriation 

$.^0,000. 

Jackson,  Ky. — Plans  approved  for  Jail, 
to  cost  approximately  $40,000.  Address 
County  Clerk. 

Athens,  Ohio. — Reported  contract  soon 
to  be  let  for  erecting  $40,000  Children's 
Home. 

Bryan,  Ohio. — Citizens  March  7  voted 
$120,000  bonds  for  erecting  auditorium, 
gymnasium  and  ten -room  grade  school. 
.\ddress   Board   of  Education. 


Chillicothe,  Ohio. — Green  Township 
School  bonds  for  $33,000  have  been  sold. 
E.  S.  Matheney,  Columbus,  has  prepared 
plans  for  the  building.  Address  Clerk  of 
Township. 

Cincinnati,  Ohio. — Contract  will  be  let 
about  May  by  Trustees  University  of 
Cincinnati  for  erecting  the  Medical  Col- 
lege building,  to  be  brick,  concrete  and 
stone,  3-story  and  cost  S!250,000.  Samuel 
Hannaford  &  Sons,  Cincinnati,  Archts. 

Plans  for  2-story  brick,  concrete  and 
terra  cotta  addition  to  McKinley  School, 
Eastern  Avenue,  have  been  approved  by 
Board  of  Education.  Cost,  $50,000. 
Charles  W.  Handman,  Business  Manager, 
511   W.   Court  Street. 

Circleville,  Ohio. — Saitcreek  Township 
school  bonds  sold  for  $25,000.  Address 
Clerk  of  Township. 

Coalton,  Ohio. — It  is  proposed  to  erect  a 
2-story  fireproof  high  school  costing  $30,- 
000.  Contract  will  be  let  about  April  1. 
Frank  L.  Packard,  Archt.,  Hayden  Build- 
ing, Columbus;  Edw.  T.  Evans,  Pros.  Coal 
Township  Rural  Board  Education. 

FIndlay,  Ohio. — Bonds  amounting  to 
$50,000  for  erecting  school  in  Butler  Dis- 
trict sold.  Address  Secretary,  Butler  Dis- 
trict Board  of  Education. 

Lebanon,  Ohio. — Commissioners  of  War- 
ren County  sold  $65,000  County  Infirmary 
bonds. 

New  Matamoras,  Ohio. — Election  to  be 
held  to  vote  $45,000  bonds  for  erecting  new 
school.     Address  Board  of  Education. 

Struthers,  Ohio. — Citizens  of  Poland 
Township  voted  $35,000  bonds  to  erect 
eight-room  school  and  two-room  addition 
to  Poland  Center  School.  Address  Town- 
ship Clerk. 

Zanesvllle,  Ohio. — Election  to  be  held  in 
April  to  vote  $165,000  bonds  for  erecting 
market  house  and  city  hall.  Address  City 
Clerk. 

Moores  HIM,  Ind. — Trustees  of  Moores 
Hill  College  voted  to  rebuild  Moores  Hall, 
destroyed  by  fire. 

Warsaw,  Ind.  —  Bonds  amounting  to 
$40,000  sold  for  erecting  grade  school. 
Address  Board  of  Education. 

Grand  Rapids,  Mich. — Christian  Psycho- 
pathic Hospital  Association  intends  erect- 
ing at  Fourth  Street  and  Bristol  Avenue. 
N.  W.,  two  hospital  buildings,  one  for 
women  and  the  other  for  men,  of  brick 
and  tile  construction,  and  floors  of  rein- 
forced concrete  with  marble  surface. 

Antigo,  Wis. — City  Council  authorized 
Board  of  Education  to  engage  an  archi- 
tect to  prepare  plans  for  the  high  school. 

Menomonee  Falls,  Wis. — Plans  prepared 
by  Herbst  &  Hufschmidt,  Cosweli  Build- 
ing, Milwaukee,  for  two-story  and  base- 
ment brick  grade  school;  cost  about 
$30,000. 

Superior,  Wis.— E.  S.  Radclifte,  Superior, 
engaged  to  prepare  plans  for  a  1^4 -story 
county  poor  house;   cost,  $25,000. 

Cedar  Rapids,  Iowa. — School  Board  con- 
templates erecting  additions  to  Folk  and 
Harrison  schools;  probable  cost  $100,000. 

Inwood,  Iowa. — Plans  being  prepared  by 
Beuttler  &  Arnold,  Security  Building. 
.Sioux  City,  for  two-story,  Ijrick  and  stone, 
fireproof  school;  cost  about  $35,000. 

Hibbing,  Minn. — County  Commissioners 
at  Duluth  reported  will  soon  engage 
architect  to  prepare  plans  for  proposed 
court  house  at  Hibbing,  cost  $100,000. 
Charles  Kauppi,  Chairman  Committee. 

Proctor,  Minn. — Plans  completed  for 
High  School  to  be  erected  on  site  adjoin- 
ing present  East  Side  School.  Address 
Board  of  IDducation. 

St.  Paul,  Minn. — Reported  contract  will 
soon  be  let  for  erecting  nurses'  home, 
costing  about  $40,000,  and  a  tuberculosis 
ward,  to  cost  $35,000,  for  City  and  County 
Hospital. 

Directors  of  the  Charles  T.  Miller  Hos- 
pital of  St.  Paul  are  considering  erecting 
a    children's    hospital. 

Columbus,  Kan. — Thomas  W.  Williamson 
Co.,  735  Kansas  Avenue,  Topeka,  engaged 
to  prepare  plans  for  two-story  and  base- 
ment, semi-fireproof  brick  and  concrete 
school  to  replace  Cherokee  County  High 
School,  recently  destroyed  by  flre. 

Wichita,  Kan.— Erection  of  Jail  costing 
$100,000  under  consideration.  Address 
County  Clerk. 

Bismarck,  N.  D. — Plans  being  consid- 
ered by  Bismarck  Evangelical  Hospital 
trustees  for  a   $30,000  nurses'    dormitory. 

Devils  Lake,  N.  D. — Plans  being  pre- 
pared for  the  first  unit  of  the  school; 
cost,  $30,000.  Address  Clerk  of  School 
Board. 

Drake,  N.  D. — Plans  adopted  by  School 
Board  for  12-room  brick  school;  cost, 
$35,000. 

Moberly,  Mo. — Citizens  voted  $100,000 
school  bonds.     Address  School  Board. 

Abilene,  Tex. — About  $40,000  available 
for  the  girls'  dormitory  to  be  erected  at 
Simmons   College. 

Wichita  Falls,  Tex. — Court  House  bonds 
amounting  to  $225,000  have  been  sold. 

Wilson,  Okla. — .School  Board  contem- 
plates calling  election  to  vote  $25,000  for 
erecting  school. 


Enid,  Okla. — Election  to  be  held  April  4 
to  vote  $100,000  bonds  for  erecting  a  con- 
vention hail.     Address  City  (Jlerk. 

Pueblo,  Col. — Bonds  amounting  to  $300,- 

000  for  erecting  municipal  building  sold. 
Address  City  Clerk. 

Aberdeen,  Wash.— See  "Walla  Walla, 
Wash." 

Sumner,  Wash. — Erection  of  a  12-room 
fireproof  school  costing  about  $30,000  un- 
der consideration.     Address  School  Board. 

Oxnard,  Cal. — Plans  for  proposed  school 
to  be  prepared  by  Allison  &  Allison,  1405 
Hibernian    Building,    Los    Angeles,    to    be 

1  story  6  room  and  hollow  tile.  Election 
to  be  held  March  18  to  vote  $51,000  bonds 
for  site  and   building. 

Palo  Alto,  Cal. — Site  is  being  selected  for 
union  high  school.  Address  Board  of  Edu- 
cation. 

Taft,  Cal. — High  School  Board  selected 
O.  L.  Clark,  Bakersfleld,  to  prepare  plans 
tor    the    $60,000    school. 

Thatcher,  Ariz. — Board  of  Supervisors, 
Safford,  sold  $40,000  school  building  bonds. 
Benjamin  Blake,   Clk  of  Board. 

Tucson,  Ariz. — Plans  soon  to  be  pre- 
pared for  the  school  of  mines  building 
to  be  erected  at  the  University  of  Arizona. 
About   $175,000  available. 

Salt  Lake  City,  Utah.  — Two  grade 
schools,  fireproof  and  two  stories  high,  in- 
cluding 12  class  rooms,  manual  training 
science,  rest  room  and  principal  ofl[lce,  in 
addition,  will  be  erected.  Architect  not 
selected  yet.  P.  Judd,  Clerk  Board  Edu- 
cation. 

North  Toronto,  Ont.  —  Reported  new 
plans  to  be  prepared  for  Separate  School 
to  be  erected  on  Broadway  Avenue.  Ad- 
dress Separate  School  Board. 

Toronto,  Ont. — Building  Committee  has 
decided  to  recommend  to  Board  of  Educa- 
tion spending  of  $30,000  on  enlarging  the 
Robert  Land  School. 

BIOS     DESIRED. 

Boston,  Mass. — Until  April  6,  by  Board 
Trustees  Public  Library  (J.  H.  Benton, 
Pres. ),  for  erecting  addition  to  Central 
Library  on  Balgden  Street.  Boston.  Jos. 
McGlnnis,  Archt.,  16  Arlington  Street, 
Boston. 

Torrington,  Conn.  —  Reported  desired 
until  March  20  by  J.  Calhoun,  Secy.  School 
Commissioners,  for  erecting  school  at 
Riverside  and  Highland  Avenues.  Prob- 
able cost  $55,000. 

Brooklyn,  N.  Y.— Until  March  30,  by 
State  Hospital  Commission  (E.  S.  Blwood, 
Secy.),  for  erecting  two  buildings  known 
as  Chronic  Building  and  Reception  Hos- 
pital, at  Long  Island  State  Hospital, 
Brooklyn.  Lewis  F.  Pilcher,  State  Archt., 
Albany. 

Brooklyn,  N.  Y.— Until  March  27,  by 
Department  Public  Charities  (John  H. 
Kingsbury,  Comr.),  for  furnishing  mate- 
rial and  erecting  a  laundry  building  for 
Kings  County  Hospital.     Security  $29,500. 

Newark,  N.  J. — Until  March  29,  by 
Board  Education  (R.  D.  Argue,  Secy.),  for 
erecting   Speedway   Avenue   school. 

Rutherford,  N.  J. — Reported  desired  un- 
til March  30  by  Board  of  Education  (C.  P. 
Perham,  Clk.,  103  W.  Passaic  Avenue)  for 
erecting  two-story  and  basement  school. 
Probable  cost  $40,000.  Rasmussen  &  Way- 
land,  Archts.,  1133  Broadway,  New  York 
City. 

Butler,  Pa. — Until  about  May  25  by  Trus- 
tees Butler  School  District  (H.  L.  Graham, 
Secy.)  for  erecting  3-story,  280  x  200  ft. 
fireproof  stone  and  brick  school,  costing 
$330,000.  W.  G.  Bckies,  Archt.,  New 
Castle. 

Cresson,  Pa. — Until  March  28,  by  Dr. 
Samuel  G.  Dixon,  Commissioner  of  Health, 
1900  Race  Street,  Philadelphia,  for  dining 
building  extension,  subdivision  of  attic  of 
West  Ward  Building  and  residence  for 
medical  director. 

Grundy,  Va. — Reported  desired  until 
.March  28  by  County  Supervisors  (L.  H. 
Looney.  Chmn.)  for  erecting  court  house. 
Probable  cost  $45,000. 

MIddlebourne,  W.  Va.— Until  April  10, 
by  County  Court  (J.  E.  Smith,  Clk.),  for 
erecting  county  infirmary  building  on 
County  Farm  about  3'™  miles  southeast  of 
MIddlebourne,  S.  W.  Ford  &  Co.,  Archts.. 
Clarksburg,  W.  Va. 

Knoxvllle,  Tenn. — Reported  desired  until 
March  20  by  City  Commissioners  for  addi- 
tion to  Moses  School.  Probable  cost  $40,- 
000.     R.  F.  Graf  &  Son,  Archt. 

Camden,  Ohio.— Until  March  31,  by  G. 
W.  Hornsher,  Clk.,  for  erecting  an  eight- 
room  school  with  auditorium,  gymnasium, 
etc.  E.  Rufus  Thompson,  Archt.,  524  Bel- 
mont Avenue,  Youngstown. 

Kenmore,  Ohio. — Until  March  31  by 
Board  Education  (I.  W.  Fiscus,  Clk.)  for 
furnishing  material  and  erecting  Lawns- 
dale  school.  National  Eng.  Co.,  Archt., 
Marshall  Building,   Cleveland. 

Reading,  Ohio. — Until  April  5  by  Georgs 
W.  Fricke,  Clk.  Board  Education,  for  fur- 
nishing material  and  erecting  school  on 
South  Street.  Garber  &  Woodward, 
Archts,  2803  Union  Central  Bank  Bldg.. 
Cincinnati. 
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Urbana,  Ohio. — Until  April  8  by  Board 
Education  (B.  P.  Dixon,  Clk.)  for  erecting 
grade  and  high  school.  Separate  bids  for 
ventilating,  heating  and  plumbing.  F.  S. 
Rusk  &  Cree  Sheets,  Archts.,  145  N.  High 
Street,  Columbus. 

Youngstown,  Ohio. — Until  April  7  by 
Board  of  Education  (W.  N.  Ashbaug.h, 
Dir.)  for  furnishing  material  and  erecting 
fireproof  school  in  Steelton  Dist.  Stanley 
&  Scheibel,  Archts.,  Wick  Building.  Also 
separate  bids  for  fireproof  school  in  Pine 
Hollow  Dist.  E.  R.  Thompson,  Belmont 
Avenue,  Archt. 

Columbus,  Ind. — Until  April  7  by  Hos- 
pital Trustees  for  erecting  county  public 
hospital.  D.  A.  Bohlen  &  Son,  Archts., 
Majestic  Building. 

Indianapolis,  Ind. — Reported  desired  un- 
til March  28  by  T.  A.  &  V.  H.  Winter- 
rowd,  332  American  Central  Life  Building, 
for  erecting  shop  and  warehouse,  2  sto- 
ries, 158  X  131  ft.,  for  Board  Education. 
John  E.  Cleland,  Bus  Mgr.,  Wimmer 
Building,  66  W.  New  York  Street. 

Largo,  Ind.  —  Reported  desired  until 
March  30  by  M.  J.  Ragan,  School  Trus., 
for  erecting  Township  high  and  grade 
school,  2  stories  and  basement.  Elmer  E. 
Dunlap,  616  Citizens  National  Bank  Build- 
ing, Kokomo,  and  909  State  Life  Building. 

Portland,  Ind. — Reported  desired  until 
April  1  by  K.  Davis,  Chmn.  County  Com- 
missioners, for  erecting  three-story  and 
basement,  90  x  160  ft.,  court  house;  prob- 
able cost  $275,000.  McLaughlin  &  Huls- 
ken,  Archts.,  610  Savings  Bank  Building, 
Lima,   Ohio. 

Detroit,  Mich.— Until  April  4,  by  Board 
Education  (Chas.  A.  Gadd,  Secy.,  50 
Broadway),  for  furnishing  material  and 
erecting  a  20-room  school  on  Holmur 
Avenue.  Separate  bids  for  heating,  ven- 
tilating, electric  wiring,  etc. 

Lakeview,  Mich.— Until  April  15  by 
Board  Education  (Scott  Swarthout,  Secy.) 
for  furnishing  material  and  erecting  a  10- 
room  school.  Jens  C.  Petersen,  Archt., 
State  Bank  Bldg.,  Traverse  City. 

YpsllantI,  Mich.— Until  March  30  by 
State  Board  Education  (Fred.  L.  Keeler, 
Secy.,  Lansing)  for  erecting  library  at 
Michigan  State  Normal  College,  Ypsilantl 
Separate  bids  for  plumbing,  heating,  elec- 
tric wiring,  etc.  Smith,  Hinchman  & 
Grylls,  Archts..  710  Washington  Arcada 
Detroit. 

Dorchester,  Wis. — Reported  desired  until 
March  25  for  erecting  2-story  and  base- 
ment, 60  X  70  ft.,  grade  school.  Probable 
cost  $20,000.  Raeuber  &  Mehner,  Archts., 
55  S.  Main  Street. 

Galva,  Iowa. — Until  April  11  by  Board 
Directors  Galva  Consolidated  Independent 
School  Dist.  in  Ida  and  Sac  Counties,  at 
oflice  of  I.  E.  Baumgardner,  Pres.,  Galva, 
for  erecting  a  school.  Including  heating 
and  plumbing.  Marten  &  Hosklns,  Archts., 
Storm  Lake. 

Holstein,  Iowa.— Until  March  21  by 
Board  Education  (T.  M.  Watts,  Secy.)  for 
furnishing  material  and  erecting  high 
school.  Separate  bids  for  heating,  ven- 
tilating, plumbing,  etc.  Trunk  &  Gordon, 
Archts.,  St.  Joseph,  Mo. 

Gemmell,  Minn. — Until  April  15  by  In- 
dependent School  Dist.  No.  2  (W.  D. 
Kuntz,  Clk.)  for  erecting  a  one-story  and 
basement,  53  x  70  ft.,  consolidated  school. 
Probable  cost  $20,000.  W.  P.  AUred,  Fer- 
guson Building,  Duluth. 

Argentine,  Kan. — Reported  desired  until 
April  3  by  W.  A.  Seymour,  Secy.  Bd. 
Educ,  Library  Building,  for  erecting  a 
2-story  and  basement  library,  50  x  75  ft. 
probable  cost  $25,000.  Rose  &  Peterson, 
Barker  Building,  Kansas  City,  Kan. 

Columbus,  Kan. — Reported  desired  until 
April  11  by  County  High  School  Board 
Trustees  for  erecting  3-story  brick  school. 

North  Platte,  Neb.— Until  March  20  by 
A.  F.  Streitz,  Secy.  Board  of  Education, 
for  erecting  3-story  brick  school,  65  x  168 
ft.,  coating  $50,000.  B.  M.  Reynolds, 
Archt.,  North  Platte. 

Sapulpa,  Okla. — Until  May  6,  by  H.  H. 
Harbison,  Chmn.  Building  Committee, 
plans  for  a  Carnegie  Public  Library  to 
cost  $22,500,  advertised  in  Engineering 
Record. 

Eugene,  Ore.— Until  about  April  16  by 
Trustees  University  of  Oregon  for  erecting 
the  educational  building  at  the  University, 
to  be  three-story  brick  and  terra  cotta 
and  cost  $40,000.  Lowman  &  Holford, 
1021  Chamber  of  Commerce,  Portland. 

PRICES     AND     LETTINGS. 
irindicates  award  of  contract. 

^tMorristown,  N.  J. — Contracts  awarded 
by  Board  of  Education  for  erecting  High 
School  as  follows:  General  construction, 
P.  F.  Kenny  Company,  33  Old  Broadway, 
New  York,  $167,446^  heating  and  ventilat- 
ing, Teran  Mahney  &  Munro  Company, 
601  First  Avenue,  New  York,  $38,883; 
plumbing,  Jaehnig  &  Peoples,  221 
Thirteenth  Avenue,  Newark,  $10,042;  elec- 
trical work.  Dean  Electric  Company,  27 
Bank    Street,    Morristown,    $6,713. 

-^Mahanoy  City,  Pa. — Contract  for 
erecting  High  School  awarded  Jacob  A. 
Nagle,   Allentown;   cost  about  $80,000. 

-t^Slatlngton,  Pa.  —  Contract  awarded 
Edward  F.  Peters,  Allentown,  for  erect- 
ing school  at  $53,856. 


South  Bethlehem,  Pa. — Following  are 
four  lowest  bids  opened  March  7,  by  Su- 
pervising Architect,  Washington,  D.  C, 
for  constructing  U.  S.  Post  Office  (a)  lime- 
stone; (b)  sandstone:  Charles  McCaul 
Company,  Philadelphia,  Pa.  (a)  $71,893, 
(b)  $72,793;  G.  W.  Stiles  Construction 
Company,  Chicago,  111.  (b)  $73,462; 
Thomas  W.  Cissell,  Worcester,  Mass.  (a) 
$71,500,  (b)  $72,500;  W.  F.  Brent,  Nor- 
folk, Va.  (a)  $67,573,  (b)  $68,173;  Wise 
Granite  &  Construction  (Company,  Rich- 
mond, Va.  (a)  $71,800. 

^Charleston,  W.  Va. — Contract  for 
erecting  $60,000  addition  to  St.  Francis 
Hospital  on  Laidley  Street,  awarded  W. 
A.    and   J.   A.    Abbott,    of   Charleston. 

tk'Raleigh,  N.  C. — Contract  for  erecting 
2-story  brick  school  awarded  J.  M.  Ken- 
nedy, care  School  Board.  Cost,  including 
heating  and  plumbing,  $48,000.  G.  Rosen- 
thal,  Secy.   School  Board,   P.   O.   Box  386. 

'^Shelby,  N.  C. — Contract  for  construct- 
ing U.  S.  Post  Ofl^lce  awarded  Chandler 
&  Campbell  Construction  Co.,  Chatta- 
nooga,  Tenn.,   at  $47,600. 

♦Yazoo  City,  Miss. — Contract  for  erect- 
ing high  school  awarded  Burks  Construc- 
tion Co.  of  Hattiesburg,  at  $30,190. 

-A^Delaware,  Ohio. — Contract  for  erecting 
Brown  Township,  Delaware  County,  cen- 
tralized school  awarded  Martin  Construc- 
tion Company,  74  West  Washington 
Street,  Chicago,   111. 

V^Brazll,  Ind. — Contract  awarded  March 
1  by  School  Board  to  William  Urban  of 
Brazil  for  erecting  Senior  High  School,  at 
$57,143. 

•^Vincennes,  Ind,— Contract  for  erecting 
high  school  (bids  opened  March  1) 
awarded  by  Board  of  Education  (J.  M. 
McCay,  Secy.),  to  F.  F.  Willis,  Vincennes, 
at  $102,300. 

t^Buckley,  Ill.^-Contract  for  erecting 
edifice  for  Evangelical  Lutheran  Church 
(bids  opened  March  3)  awarded  H.  J. 
Kaiser,  Fort  Wayne,  Ind.,  at  $31,974. 
J.    M.    Gross,    Secy.    Bldg.   Com. 

+Rockford,  III. — Following  are  four  low- 
est bids  opened  March  2  by  County  Com- 
missioners for  erecting  addition  to  court 
house  and  Jail: 

General  Contract — C.  E.  Carson  Co., 
Chicago,  111.,  $149,925  (awarded  contract); 
English  Brothers,  $157,7.50;  W.  M.  Allen 
Son  &  Company,  $158,011,  and  Hanson 
Brothers,   $158,854. 

Plumbing — Dailey  &  O'Brien,  Peoria, 
$19,500  (awarded  contract);  John  O'Neill 
&  Sons,  $21,655;  J.  Albin  Nilson,  $22,000; 
W.  T.  Delahunty  &  Co.,  $22,500. 

Heating— Dailey  &  O'Brien,  $19,500 
(awarded  contract);  Hanley-Casy  Co., 
$20,887;  G.  A.  Sandeen  &  Co.,  $20,960; 
Rockford  Sodeman  Heating  &  Plumbing 
Co.,  $21,647.  Steel  Work— Van  Dorn  Iron 
Works  Co.,  Cleveland,  Ohio,  $41,281 
(awarded  contract);  Pauly  Jail  Bldg.  Co., 
St.  Louis,  Mo.,  $43,300,  and  Stewart  Iron 
Works,  $43,987. 

Oshkosh,  Wis. — Following  are  lowest 
bids  opened  March  1  by  Board  of  Re- 
gents, Madison,  for  erecting  the  super- 
structure of  the  first  unit  of  the  addition 
to  the  Oshkosh  Normal  School:  General 
construction,  J.  B.  CuUen  Company, 
Janesville,  $69,850;  plumbing  and  heat- 
ing, American  Htg.  Company,  Superior, 
$4,297    and    $7,500    respectively. 

•Ashby,  Minn. — Contract  awarded  Na- 
tional Construction  Co.,  Alexandria,  for 
erecting  high  school  (bids  opened  Feb.  29). 
L.  J.  Hauge,  Secy.  School  Board. 

*EI  Centro,  Cal. — Following  are  bids 
opened  recently  for  erecting  2-story  con- 
crete, steel  and  terra  cotta  high  school: 
George  Herz,  El  Centro,  $80,318  (award- 
ed contract);  Brown  &  DeCew,  San 
Diego,  $84,995,  and  H.  H.  Peterson,  Im- 
perial, $90,643.  S.  B.  Zlmmer,  Archt., 
El   Centro,   Natl.    Bank   Building. 


PRIVATE  BUILDINGS 


PROPOSED     WORK. 

Brattieboro,  Vt. — Herbert  G.  Barber. 
Attorney  General  of  Vermont,  will  erect 
a  fireproof  5-story  100  x  127  ft.  business 
building  costing  $100,000. 

Cambridge,  Mass. — The  Oranam  Coun- 
cil of  Knights  Columbus  have  had  plans 
prepared  by  Matthew  Sullivan,  Boston. 
Ma.'ss.,  for  a  three-story  and  basement 
luiilding  costing  $60,000. 

Fall  River,  Mass. — James  E.  O'Connor, 
care  of  Fall  River  Natl.  Bank,  will  erect 
a  5-story  brick  business  building  on  Main 
.Street;    cost   $75,000. 

Albert  Steiger  Company,  346  Main 
Street,  will  erect  a  brick  store  building 
on  Main  Street  to  cost  $100,000. 

MIddletown,  Conn. — Middletown  Natl. 
Bank  intends  erecting  a  brick  and  marble 
bank  building,  107  x  36  ft.  W.  P.  Crab- 
tree,  Archt.,  New  Britain. 

Buffalo,  N.  Y. — Contract  soon  to  be  let 
for  6-8tory  concrete  warehouse  which 
Frederick  F.  Nve,  of  the  Cold  Spring 
Storage  Co..  1432  Main  Street,  Intends 
erecting  at  Main  and  Balcom  Street;  cost 
approximately  $100,000. 


Brooklyn,  N.  Y. — Plans  prepared  by  Par- 
fitt  Brothers,  26  Court  Street,  for  Congre- 
gational Home  for  the  Aged  of  New 
York,  four  stories,  fireproof,  brick,  con- 
crete and  steel,  to  be  erected  at  123  Lin- 
den Avenue;  cost  $100,000. 

Ludlow  &  Peabody,  101  Park  Avenue, 
New  York,  retained  to  prepare  plans  for 
proposed  Y.  M.  C.  A.  building  for  Carlton 
Avenue  Branch  at  Carlton  Avenue  and 
Fulton  Street. 

Maximilian  Zipkes,  405  Lexington  Ave- 
nue, New  York,  completed  plans  for 
5-story  store  and  apartment  building  to 
be  erected  at  Seventeenth  Street  and 
Fourth  Avenue  for  L.  Rosenberg,  188 
Montague  Street;  cost  $50,000. 

New  York,  N.  Y.— Plans  filed  for  erect- 
ing following  buildings:  5-story  brick  ten- 
ement at  170th  St.  and  Haven  Ave.  for 
Charles  Lippman;  cost  $50,000,  J.  M.  Fel- 
eon,  Archt.,  1133  Broadway;  two  5-8tory 
brick  tenements  at  138-150  Haven  Ave. 
for  Alto  Realty  Company,  Inc.;  total  cost 
$200,000;  Rouse  &  Goldstone,  Archts.,  38 
West  32d  St.;  8-story  fireproof  warehouse 
at  541  West  21st  St.  for  Mrs.  Mary  Sher- 
man; cost  $90,000;  Paul  C.  Hunter,  Archt., 
191  Ninth  Ave.;  12-story  fireproof  ware- 
house at  104  Greene  St.  for  Peter  W. 
Rouss;  cost  $300,000;  Low-Parker  Engi- 
neering Co.,  Archts.,  45  Broadway;  6-story 
fireproof  store  and  loft  building  at  27 
West  33d  St.,  for  Farmers  Loan  &  Trust 
Company:  cost  $150,000;  J.  Francis  Bur- 
rowes,  Archt.,  410  West  34th  St.;  5-story 
fireproof  steam  power  house  at  172  Water 
St.  for  Kenneth  Stevenson;  cost  $370,000; 
Starrett  &  Van  Vleck,  Archts.,  8  West 
40th  St.;  5-story  brick  tenement  at  166th 
St.  and  Woodycrest  Ave.  for  Bagot  Realty 
Company;  cost  $75,000;  Wortmann  & 
Braun,  Archts.,  114  East  28th  St.;  5-story 
brick  tenement  at  197th  St.  and  Brlggs 
Ave.  for  Mittner  Bros.,  Inc.;  cost  $60,000; 
John  P.  Boyland,  Archt.,  2526  Webster 
Ave.;  three  5-story  brick  tenements  at 
184th  St.  and  Grand  Ave.  for  Mercedes 
Building  Company;  total  cost  $150,000- 
John  P.  Boyland,  Archt.,  2526  Webster 
Ave.;  two  5-story  brick  tenements  at 
165th  St.  and  Bryant  Ave.  for  Washing- 
ton Place  Building  Company;  total  cost 
$110,000.  Gronenberg  &  Leuchtag,  Archts.. 
303    Fifth   Ave. 

Plans  completed  by  Kenneth  M.  Mur- 
chison,  101  Park  Avenue,  for  an  eight- 
story  annex  to  Santos  Building  at  Pine 
and  Front  Streets. 

Whitestone  (P.  O.  Flushing),  L,  I.,  N.  Y. 
— Revised  plans  being  prepared  by  James 
S.  Maher,  431  West  Fourteenth  Street, 
New  York,  for  three-story  brick  parochial 
school  containing  12  classrooms  and  audi- 
torium for  St.  Luke's  Roman  Catholic 
Church;  cost  $100,000.  Rev.  Thomas  J. 
O'Brien,  Pastor. 

Jersey  City,  N.  J — H.  Uslan,  Jersey 
City,  will  erect  a  4-story  brick  apartment 
house  on  Prospect  Street  and  Baldwin 
Avenue  to  cost  $40,000. 

Passaic,  N,  J. — North  Reformed  Church, 
Jefferson  Street  and  Hamilton  Avenue, 
plans  erecting  Bible  school  and  parish 
house  addition,  to  cost  about  $25,000. 
Rev.  Willard  Dayton  Brown,  Pastor. 

Harrlsburg,  Pa.— Bell  Telephone  Com- 
pany plans  to  erect  an  office  building. 
Shirley  B.  Watts,  Local  Manager. 

Monessen,  Pa. — Plans  being  prepared  by 
J.  A.  Lohman,  Monessen,  for  a  public 
market  house  contemplated  on  Donner  and 
First  Sts.;  probable  cost  $50,000. 

Philadelphia,  Pa.— Presbyterians  of 
Philadelphia  propose  erecting  a  new 
edifice  for  the  Ontario  Presbyterian  Con- 
gregation on  Ontario  and  H  Streets. 

Pittsburgh.  Pa. — Plans  being  prepared 
by  Ellsworth  Dean,  331  Fourth  Avenue, 
for  remodeling  and  enlarging  East  End 
Christian  Church,  at  Highland  Avenue 
and  Adler  Street;  cost  $40,000. 

Plans  being  prepared  by  Janssen  & 
Abbott,  Century  Building,  for  six-story 
and  loft  building  to  be  erected  at  Liberty 
Avenue  and  Twelfth  Street;  cost  about 
$50,000. 

West  Leesport,  Pa,— Plans  completed 
for  $65,000  edifice  to  be  erected  for  Berne 
Union  Church. 

Baltimore,  Md. — James  R.  Edmunds, 
.Jr..  12  East  Read  Street.  Is  architect  for 
$100,000  country  house  to  be  erected  In 
Worthington  Valley  for  C.  Wilbur  Miller, 
Gp'rett  Building. 

Knights  of  Pythias  Lodge,  Gay  and 
Lexington  Streets,  intends  erecting  new 
building  at  Charles  and  Preston  Streets, 
to  cost  about  $150,000.  Richard  Lee 
I.;nvs,    Chairman   Building  Committee. 

Plans  filed  by  C.  Warner  Stork,  The 
Rochambeau  Apartments,  for  a  4-story 
brick  and  terra  cotta  apartment  house  to 
be  erected  on  University  Parkway  and 
37th  Street,  at  an  approximate  cost  of 
$45,000. 

Wilmington,  Del. — J.  J.  Kennedy,  Ford 
Building,  is  architect  for  5-story  brick, 
reinforced  and  terra  cotta  store  building 
to  be  erected  at  612  Market  Street  for 
B.aunstein   &   Co. 

Fairmont,  W.  Va, — Contract  will  soon 
he  let  for  erecting  one-story  stone  Pres- 
byterian Church  to  cost  about  $75,000. 
W.  H.  Nicklas,  Archt.,  1900  Euclid  Ave- 
nue.  Cleveland.  Ohio. 

Milburn,  Helster  &  Co.,  Union  Saving 
Bank  Building,  Washington,  D.  C,  en- 
gaged by  Fairmont  Hotel  Co.  to  prepare 
plans  for  a  hotel  150  rooms,  to  cost  $350,- 
(K)0.  Plans  will  be  completed  in  about 
60  days. 


Huntington,  W.  Va. — West  Huntington 
Methodist  Church  will  erect  brick  and 
stone  church  and  Sunday  School  build- 
ing on  Jefferson  Avenue;  cost  $30,000. 

Moundsvllle,  W.  Va.  —  St.  Francis 
Xavier's  Roman  Catholic  Church  contem- 
plates erecting  one  and  two-story  briclt 
and  stone  church  on  Jefferson  Street; 
probable  cost  $46,000. 

Wheeling,  W.  Va. — Plans  prepared  by 
F.  F.  Faris,  Schmulbach  Building,  for 
$25,000  edifice  to  be  erected  for  Trinity 
Lutheran  Church. 

Plans  are  being  prepared  for  church  and 
parish  house  to  be  erected  for  St.  Paul's 
Methodist  Episcopal  Church;  cost  $40,006. 

Atlanta,  Ga. — Barnwell  &  Barnwell, 
Chattanooga,  Tenn.,  are  architects  for  12- 
story  90  X  125  ft.  office  building  for  Volun- 
teer State  Life  Insurance  Company,  and 
F,  E.  Markel,  Atlanta,  Ga.,  engineer  for 
mechanical  work. 

Louisville,  Ky. — Audubon  Country  Club, 
Prestonia,  considering  plans  for  rebuild- 
ing clubhouse  recently  destroyed  by  fire. 

Canton,  Ohio. — Tentative  plans  prepared 
far  proposed  $50,000  building  to  be  erected 
for  Elks  Lodge. 

Lakewood,  Ohio. — J.  W.  C.  Corbrusler, 
Lennox  Building,  Cleveland,  Is  architect 
for  $30,000  brick  and  stone  edifice  to  be 
erected  for  Episcopal  Church  of  the  As- 
cension. 

Lima,  Ohio.— Lodge  No.  54,  B.  P.  O. 
Elks,  intends  erecting  $50,000  addition. 

Indianapolis,  Ind. — Scottish  Rite  Masons 
propose  erecting  this  summer  or  fall  a 
stone  temple  at  North  and  Meridian 
Streets  costing  $750,000. 

Michigan  City,  Ind.— St.  Stanislaus  Pol- 
ish Congregation  will  erect  a  church  on 
Washington  and  Ann  Streets  to  cost  $75.- 
000.    Rev.  Joseph  Bolka,  Pastor. 

South  Bend,  Ind. — The  Knights  of 
Pythias  propose  erecting  a  $75,000  lodge 
building.     Address  Crusade  Lodge,  K.  of  P. 

Detroit,  Mich.  —  A  Roman  Catholic 
Church,  to  be  known  as  St.  Theresa,  will 
be  erected  at  Qulncy  and  Blaine  Avenues, 
to  relieve  St.  Leo's  Parish;  cost  about 
$30,000. 

Belleville,  III.— White  Antler  Lodge  No. 
1221,  Loyal  Order  of  Moo'se,  contemplating 
erecting  $35,000  clubhouse. 

Chicago,  III. — Plans  prepared  for  3- 
story  store  and  apartment  building  to  be 
erected  at  Drexel  Boulevard  and  Forty- 
seventh  street  for  Sherman  T.  Cooper, 
8    South    Dearborn    Street;    cost    $200,000. 

Plans  prepared  by  Alfred  L.  Alschuler, 
28  East  Jackson  Boulevard,  for  10-story, 
143  X  125-ft.  mercantile  building,  to  be 
erected  at  Jackson  Boulevard  and  Ra- 
cine Avenue  for  Eiger  &  Bros.;  cost 
$200,000. 

Sterling,  III.— Sterling  Wholesale  Gro- 
cery Company  will  erect  a  2-story  and 
basement  60  x  160  ft.  brick  and  tile  ware- 
house. 

Milwaukee,  Wis.  —  Preliminary  plans 
being  prepared .  by  Fltzhugh  Scott,  424  . 
Jefferson  Street,  for  three-story  and  base- 
ment, 80  X  84  ft.  residence  to  be  erected 
on  Terrace  Avenue  for  Dr.  Charles  E. 
Albright;  cost  about  $80,000. 

Rhinelander,  Wis. — Plans  prepared  by 
H.  T.  Liebert,  Wausau,  for  four-story,  50 
X  140  ft.  hotel,  with  tile  and  terrazza 
floors,  which  the  Rhinelander  Hotel  Co. 
(E.  O.  Barstow,  Secretary)  intends  erect- 
ing. 

Fort  Madison,  Iowa.  —  Fort  Madison 
Produce  and  Storage  Co.  will  erect  new 
building,  to  cost  about  $40,000. 

Sioux  City,  la. — Plans  approved  for  new 
edifice  to  be  erected  for  Trinity  Lutheran 
Church;   cost  $80,000. 

St.  Paul,  Minn. — Tentative  plans  pre- 
pared by  Charles  A.  Pear,  509  Pittsburgh 
Building,  for  four-story  and  basement 
lodge  building  contemplated  by  Loyal 
Order  of  Moose. 

Plans  prepared  by  Charles  S.  Frost,  105 
S.  La  Salle  Street,  Chicago,  111.,  for  pro- 
posed passenger  station  approved  by 
Directors  of  St.  Paul  Union  Depot  Co.  (W. 
C.  Armstrong.  Ch.  Engr.). 

L.  T.  Leach,  1522  North  Meridian  Street, 
Indianapolis,  Ind.,  has  had  plans  pre- 
pared for  a  combined  store,  office  and 
theater  building  to  be  erected  on  Sixth. 
Seventh  and  St.  Peter  Streets,  St.  Paul. 

Lincoln,  Neb. — Plans  approved  for  a 
$201', 000  Mo.scnic  tem.ple  by  the  Masonic 
1'eniple  Luilding  Assoc. 

Butte,  Mont. — Reported  plans  completed 
for  brick  and  stone  depot,  concrete  foun- 
dations, which  the  Chicago,  Milwaukee  & 
Puget  Sound  Railway  Co.  (C.  F.  Loweth, 
Ch.  Engr.,  Chicago,  111.)  intends  erecting; 
cost  $140,000. 

Kansas  City,  Mo. — Kansas  City  Club, 
(Charles  S.  Winters.  Secy.),  12th  and 
Wyandotte  Sts.,  Intends  erecting  ten  or 
twelve   story    building. 

H.  D.  Lee  Mercantile  Company,  Kan- 
sas City,  contemplates  erecting  ten-story 
mercantile  building. 

Helena,  Ark.— Plans  to  be  prepared  by 
S.  .1,  Weigel,  Central  Bank  Bldg.,  Little 
Rock,  for  a  flat  to  be  erected  by  B.  C. 
Founcey;  cost  $25,000. 

Shawnee,  Okla,— Pioneer  Telephone  & 
Telegraph  Co.,  Bell  and  Main  Streets,  will 
erect  two-story  office  and  exchange  build- 
ing, costing  $100,000. 
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Tacoma,    Wash. — Reported    plans   being 

grepared  by  B.  Marcus  Frlteca,  Pantages 
luudlns,  Seattle,  for  Pantages  Theatre, 
which  Alexander  Pantages  Intends  erect- 
ing on  site  of  old  Star  Theatre:  cost 
about   $70,000. 

Portland,  Ore. — Contract  will  be  let 
about  April  1  for  proposed  $100,000  labor 
temple  to  be  erected  on  Fifth  and  Main 
Streets  under  direction  of  Central  Labor 
Building  Association.  Houghtallng  & 
Dougan,  Architects,  Henry  Bmlding. 

R.  F.  Wassel,  204  E&st  Fifteenth 
Street,  will  erect  apartment  house  at 
Fourteenth  and  Clay  Streets,  costing 
$125,000. 

Specifications  about  completed  for  $2S0,- 
000  bank  building  to  be  erected  on  Sixth 
and  Stark  Streets  for  United  States  Na- 
tional Bank. 

Portervllte,  Cal. — Plans  prepared  by  B. 
E.  Remmel,  Xbl  Kearney  Street,  San 
Diego,  for  brick  theater  to  be  erected 
this  spring  for  Mrs.  Edith  Williams;  cost 
$50,000. 

San  Bernardino,  Cal. — Contract  will  be 
let  about  May  1  for  erecting  two  wings 
about  63  rooms,  bath  house,  garage  for 
flfty  cars  and  alterations  to  Arrowhead 
Hotel  (George  Nickerson,  Prop.);  cost 
$100,000. 

Selma,    Cal. — Plans   to    be    prepared   by 
Robert  H.  Orr,  1301  Van  Nuys  Bldg.,  Los- 
Angeles,    for    a    brick    church    for    First 
Christian  Congregation. 

Tucson,  Ariz. — Steinfeld  &  Co.  will  erect 
a  hardware  and  warehouse  building  cost- 
ing $40,000. 

Vancouver,  B.  C. — Plans  prepared  for 
4-story,  100  x  132-ft.  theatre  and  office 
building  to  be  erected  on  Broadway  and 
Main  Street  for  National  Amusement  Co. 
(W.  P.  Nichols,  Managing  Director),  Van- 
couver; cost  $S0,0O0. 


BIOS     DESIRED. 

Philadelphia,  Pa. — Reported  desired  un- 
til March  21  by  Andrew  J.  Sauer,  Archi- 
tect, 1112  Chestnut  Street,  for  erecting  a 
j-story  ftreproof  commercial  building.  50  x 
108  ft.,  for  R.  A.  Heyman  &  Bro. 

Suffolk,  Va.  —  Reported  desired  until 
April  15  by  Rosell  Edward  Mitchell. 
.Archt.,  Norfolk,  for  erecting  "-storj-  bank 
and  office  building  for  National  Bank  of 
Commerce.      Probable   cost   $85,000. 

Fairmont,  W.  Va. — Reported  desired  un- 
til March  30  by  W.  H.  Nicklas.  Archt.,  608- 
ISOO  Euclid  Building,  for  erecting  one  story 
and  basement.  80  x  120  ft.,  edihce  for  the 
First  Presbyterian  Congregation.  Prob- 
able cost  $75,000. 

Akron,  Ohio. — Reported  desired  until 
-May  1  by  Harvey  Baker.  Chmn.,  Building 
Committee.  1114  Sixth  Avenue,  Akron,  for 
erecting  one  and  two-story,  90  x  100  and 
SO  x  40-ft.  church  and  parsonage  for  Ar- 
lington Street  Baptist  Congregation. 
I>robable  cost  $50,000.  A.  B.  Jennings, 
Archt.,  S24  Broadway.  New  York  City. 

Elyrla,  Ohio. — Reported  desired  until 
April  1  for  erecting  10-story  and  basement, 
45  X  70  ft.,  bank  and  office  building  for 
Lorain  County  Banking  Co.  Probable  cost 
$250,000.  Walker  &  Weeks,  Archts.,  1900 
Euclid  Building,  Cleveland. 

Monroe,    Wli Reported    desired    until 

March  20,  for  erecting  2-8tory  and  base- 
ment brick  school  and  sisters'  residence 
for  St.  Victor's  Catholic  Congregation. 
Rev.  Thomas  Dempsey,  Pastor.  Frank  H. 
Kemp,  Archt.,  Beloit. 

Garner,  Iowa. — Until  March  22.  by 
Farmers'  National  Bank  (Isaac  Sweigard, 
Pres.),  for  erecting  bank  building.  Broaten 
ft  Mlncey,  Archts.,  212  First  National 
Bank  Bldg.,  Mason  Cnty,  Iowa. 

Slayton,  Minn.— Until  March  24,  by  O.  L. 
Vlte,  for  erecting  a  moving  picture  the- 
ater.    W.  E,   E.  Greene,  Archt.,  Luveme. 

Cogswell,  Neb.— Until  March  25,  by 
Farmers'  &  Merchants'  Bank  (A.  B.  Carl- 
son, C^ashier),  for  erecting  a  brick  bank 
on  Ix>t  «  in  Block  7. 

Sioux  Falls,  S.  D. — Reported  desired  un- 
til April  1  by  Bishop  O'Gorman  for  erect- 
ing cathedral,  177  x  121  ft.  Probable  cost 
$200,000.  E.  L.  Masqueray.  595  Endicott 
Arcade.  St.  Paul. 

Clinton,  Okla. — Until  March  22,  by  Lon 
L.  Covin,  Clinton  Amusement  (3o.,  for 
erecting  theater  at  Clinton.  Bally  & 
Bally,  Archts.,  616  Colcord  Building,  Okla- 
homa,  Okla. 

PRICES     AND     LETTINGS. 
itlndicates  award  of  contract. 

-^Albany,  N.  Y. — Contract  for  1400  tons 
of  steel  required  for  Ten  Eyck  Hotel 
awarded  Ferguson  Steel  &  Iron  Co.,  1399 
Bailey  Avenue,  Buffalo. 

A^Gallup,  N.  M. — Contract  awarded  Wil- 
liam Simpson.  Construction  Ck)mpany,  527 
Marsh  Story  Building,  Los  Angeles,  Cal., 
to  erect  concrete,  brick,  steel  and  frame 
roundhouse,  power  house,  machine  shops, 
etc..  for  Atchison.  Topeka  &  Santa  F6 
Ry.,  cost  about  $115,000. 

-^New  York,  N.  Y. — Contract  awarded 
Gillies-Campbell  Co.,  101  Park  Avenue, 
for  erecting  5-story,  100  x  100  ft.,  brick 
telephone  exchange  building  at  208  East 
Seventy-ninth  Street  for  New  York  Tele- 


phone Co.,  15  Dey  Street;  cost  $150,000. 
McKenzie,  Voorhees  &  Gmelin,  Archls., 
1123  Broadway. 

♦Contract  awarded  William  Crawford, 
5  East  Forty-second  Street,  for  erecting 
4-story,  74  x  145  ft.,  brick  and  concrete 
loft  building  at  King  and  Washington 
Streets  for  Eugene  Langdon  Estates,  155 
Madison  Avenue,  Morristown,  N.  J.;  cost 
$150,000.  Warren  &  Wetmore,  Archts.,  161 
Elast  Forty-seventh  Street. 

♦  Bala,  Pa. — Contract  awarded  William 
J.  McShane.  413  South  Thirteenth  Street. 
Philadelphia,  for  erecting  three-story, 
stone  parochial  school  for  St.  Matthias 
Roman  Catholic  Church.  George  1. 
Lovatt.  .\rcht..  416  Walnut  Street.  Phila- 
delphia. 

♦Philadelphia,  Pa. — Contract  awarded 
by  John  Wanamaker  to  William  Steele  & 
Sons.  1600  Arch  Street,  for  erecting  a 
garage  and   distribution  station. 

♦Contracts  for  erecting  ten-story,  80  x 
160  ft.,  stone,  brick,  terra  cotta,  con- 
crete and  steel  service  building  at  329 
South  Broad  Street,  for  Pennsylvania 
Taximeter  Company  awarded  as  follows: 
General  construction.  Cramp  &  Com- 
pany, Denckla  Building;  plumbing,  Louis 
Wanner,  Jr.,  1723  Ludlow  Street;  elec- 
trical work,  Cates  &  Shepard,  1516  San- 
som  Street;  steam  heating  and  vacuum 
cleaning  apparatus,  Philadelphia  Steam 
Heating  Company,  Juniper  and  Cherry 
Streets.  Carl  P.  Berger,  Archt.,  Penn 
Square  Building. 

♦Contract  awarded  William  H.  Eddie- 
man  &  Sons,  453  Green  Lane.  Roxborough, 
Philadelphia,  for  erecting  flve-story,  con- 
crete and  steel  warehouse  for  John  Lang 
Paper  Company  at  Twenty-fourth  and 
Wood   Streets;    cost   $40,000. 

♦Contract  awarded  Ketcham  &  Mc- 
Quade,  1029  Brown  Street,  for  erecting 
brick,  stone,  concrete  and  terra  cotta 
theatre  building  at  Germantown  Avenue 
and  Venango  Street  for  J.  Ettwager;  cost 
$125,000.  Hoffman  Company,  Archts., 
Globe  Theatre  Building. 

♦Wilmington,  Del. — Contract  for  erect- 
ing 2-story  brick,  steel  and  concrete 
stable,  32  x  lOJ  ft.  at  Thirteenth  and  Lin- 
coln Streets  for  William  Freihofer  Bak- 
ing Company,  awarded  Philip  Haibacb 
Contracting  Company,  Twenty-sixth  and 
Thompson  Streets,  Philadelphia.  Peuck- 
ert  &  Wunder.  Archts.  &  Bngrs.,  310 
Chestnut   Street,    Philadelphia.    Pa. 

♦New  Orleans,  La. — Reported  contract 
awarded  Realty  Construction  Company  of 
Birmingham,  Ala.,  for  erecting  annex  to 
Maison -Blanche  department  store.  Canal 
and    Dauphine   Streets;    cost   $125,000. 

♦Cincinnati,  Ohio. — Contract  awarded 
Roche-Bruner  Building  Co.,  609  Johnston 
Building,  for  erecting  six-story  building 
for  S.  P.  Nelson  &  Sons,  on  Fourth 
Street:  cost  about  $45,000. 

♦Zanesvllle,  Ohio. — Contract  reported 
awarded  R.  H.  Evans  &  Co..  Columbus 
Savings  &  Trust  Building.  Columbus,  for 
erecting  five-story  Kniglits  of  Pythias 
Lodge  building:  cost  $70,000.  Harry 
Meyer.  Archt.,  601  Peoples  Bank  Building. 

♦Elkhart,  Ind.^-Contract  awarded  J.  C. 
Bontrager.  Elkhart,  for  erecting  a  brick 
3-story  office  building  on  Marion  and 
Main   Streets,   to  cost  $35,000. 

♦Omaha,  Neb. — Contract  awarded  Sel- 
den-Breck  Construction  Company,  1820 
Douglas  Street,  for  erecting  7-story  fire- 
proof hotel  on  Farnam  and  Nineteenth 
.Streets,  for  Dr.  Harold  Gifford.  Cost, 
complete,   about   $700,000. 

♦St.  Louis,  Mo. — Contract  for  erecting 
St.  Vincent's  German  Catholic  Orphan 
Home  awarded  Ratermann  Building  & 
Construction  Co..  1943  St.  Louis  Avenue; 
cost  approximately   $200,000. 

♦Contract  awarded  Murch  Brothers 
Construction  Company,  Railway  Exchange 
Building,  for  erecting  two-story  and 
basement,  48  x  64  ft.  Bell  telephone  ex- 
change building  for  Southwestern  Tele- 
graph &  Telephone  Company  at  Elm  and 
Lock  wood  Avenues,  Webster  Groves; 
cost   $30,000. 

♦Helena,  Ark. — Contract  awarded  H.  F. 
Doyle,  Cotton  Plant,  for  erecting  a  fire- 
proof reinforced  concrete  warehouse  for 
Interstate  Grocer -Company;  cost,   $35,000. 

♦Los  Angeles,  Cal. — Contract  awarded 
Atlas  Building  Company,  911  Haas  Build- 
ing, for  a  4-story  bricli  apartment  house 
at  .Seventh  and  Rampart  Streets,  for 
J.  H.   Smalles  and  C.  C.  C.  Tatum. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED     WORK. 

Skowhegan,  Me. — Clyde  H.  Smith,  Skow- 
hegan.  Is  architect  for  the  shoe  factory 
to    be   erected    by    Bell    Brothers. 

Baltic,  Conn, — Plans  prepared  for 
3-8tory,  84  x  220-ft.  mill,  to  be  erected 
by    Baltic    Mills    Company. 

Middletown,  Conn| — Russell  Mfg.  Com- 
pany Is  planning  erecting  a  two-story 
80  X  200  ft.   reinforced  concrete  addition. 

Norfolk,  Conn. — Norfolk  Mfg.  Company, 
Norfolk  (H.  A.  Denney,  Pres.),  will  erect 
a  two-story  brick  factory,  50  x  100  ft.,  to 
manufacture  steel  clamps,   etc. 


Brooklyn,  N.  Y,— F.  W.  Wurster  &  Co., 
37a  Kent  Avenue,  contemplates  erecting 
brick  and  concrete  iron  working  plant  at 
Kent  Avenue  and  South  Sixth  Street; 
probable  cost  $60,000. 

Maspeth  (P.  O.  Flushing),  L.  I.,  N.  Y.— 
Plans  prepared  by  Joseph  W.  Weiss,  lb 
Court  Street,  Brooklyn,  for  four-story 
brick  and  concrete  factory  to  be  erected 
on  Grand  Street  for  Van  Cott  Realty  Co.; 
cost  $200,000. 

Osslnlng,  N.  Y.— Charles  G.  Washburn, 
Middle  Dock,  Ossining,  contemplates  erect- 
ing one-story,  500  x  150  ft.  brick  factory: 
cost  about  $50,000. 

Gloucester,  N.  J.  —  Welsbach  Company. 
Gloucester,  will  erect  a  three-story  brick, 
concrete  and   steel   fluid   factory. 

Perth  Amboy,  N.  J.— Contract  will  soon 
be  let  for  erecting  4-story  brick,  rein- 
forced concrete  and  steel,  80  x  100  ft, 
cigar  factory  for  Bayuk  Bros.  E.  Allen 
Wilson,  Architect,  1208  Chestnut  Street, 
Philadelphia,   Pa. 

Jenklnstown,  Pa. — Cambria  Steel  Com- 
pany  will   make  extensive  improvements. 

Johnstown,  Pa. — Midvale  Steel  &  Ord- 
nance Co.  reported  contemplating  exten- 
sive improvements  to  plant  of  Cambria 
Steel  Co..  recently  taken  over. 

New  Castle,  Pa. — Reported  extensive 
improvements  contemplated  by  Carnegie 
Steel  Company  to  the  local  plant. 

Philadelphia,  Pa.— Plans  being  prepared 
by  Frank  E.  Hahn,  1112  Chestnut  Street, 
for  five  steel,  brick  and  concrete  buildings 
to  be  erected  at  Mifflin  Street  wharf  for 
Mifflin  Chemical  Corporation. 

BalUnger  &  Perrot,  Methodist  Building, 
are  architects  for  six-story,  brick  and 
stone  factory  to  be  erected  for  William 
P.  Datz  &  Brothers,  Sixth  and  Summer 
Streets. 

Frostburg,  Md. — Plans  of  George  F. 
Sansbury.  Cumberland,  approved  for  three- 
story  addition  to  Parker  Hosiery  Mills. 


Wilmington,  Del.  —  Reported  National 
Tube  Company,  Pennsylvania  Building, 
Philadelphia,    Pa.,    will    erect    plant    here. 

Augusta,  Ga. — Contract  soon  to  be  let  by 
Augusta  Compress  &  Warehouse  Co.  for 
erecting  compress  and  warehouse  build- 
ings: also  concrete  truck  ways  and 
sprinkler  equipment.  G.  Lloyd  Preacher, 
Archt.,  Augusta. 

Berryton,  Ga. — Reported  Berryton  Mills 
will  erect  two-story,  120  x  100  ft.,  mill 
addition  costing  $20,000,  and  will  Install 
6000  spindles  with  accompanying  machin- 
ery costing  $65,000. 

Fostoria,  O. — Seneca  Wire  &  Manufac- 
turing Co.,  Fostoria,  Intends  erecting  ad- 
ditional buildings  and  installing  additional 
equipment. 

Warren,  Ohio. — Reported  Trumbull  Steel 
Co.  contemplates  erecting  open  hearth 
steel  plant  here. 

Fort  Wayne,  Ind. — Horton  Manufactur- 
ing Co.  (J.  C.  Peters,  President),  Fort 
Wayne,  contemplates  enlarging  plant. 

Rock  Island,  III. — Tri-City  Railway  Co. 
of  Illinois  (J.  Mundy,  (3eneral  Superin- 
tendent. MathervlUe)  intends  erecting  car 
shops  here,  2  stories,  of  brick,  steel  and 
concrete  construction;  estimated  cost 
about  $80,000.  Erection  of  an  inn  cost- 
ing $100,000  also  contemplated. 

Springfield,  III. — The  Sangamo  Electric 
Company,  Eleventh  Street  and  Converse 
Avenue,  will  erect  a  brick  and  stone  fac- 
tory costing  $100,000;  75  per  cent,  of  the 
walls  will  be  of  glass  with  steel  sashes. 
Contract  for  steel  awarded  Jerome  Burtle 
Company,  Springfield. 

Beloit,  Wis. — Berlin  Machine  Works 
(Porter  B.  Yates.  President)  contem- 
plates erecting  2-story.  283  x  265-ft.  brick 
and  steel  fireproof  addition  at  Roosevelt 
and  Barrett  Avenues. 

Milwaukee,  Wis. — Plans  being  prepared 
by  Armond  D.  Koch,  1045  Wells  Building, 
for  brick  and  steel  factory  which  the  Wis- 
consin Iron  &  Wire  Works.  186  East 
Water  Street,  intends  erecting  on  Booth 
and  Franklin  Streets;  cost  about  $40,000. 

St.  Louis,  Mo.— Lowell  Bleachery.  3807 
Laclede  Avenue,  will  erect  four-story 
bleaching  house  at  500  East  .Schlrmer 
Street;  co.st  $48,000. 

Foreman,  Ark. — Erection  of  $2,000,000 
cement  plant  contemplated  here.  C.  E. 
Oxford,  220  South  State  Street,  Chicago, 
III.,   may  be  able  to  give  information. 

Paragould,  Ark. — House-Jones  Grain 
Company  will  erect  a  110  bbl.  capacity 
flour   mill    and   a   grain    warehouse. 

Denver,  Colo.— Mountjoy  &  French, 
Chamber  of  Commeice  Building,  are 
architects  for  five-story  brick  and  stone 
addition  to  be  erected  to  plant  of  Beatrice 
Creamery  Company,  at  Eighteenth  and 
Wynkoop  Streets. 

Seattle,  Wash.— Reported  Chevrolet  Au- 
tomobile Co.  will  erect  a  distributing  and 
assembling  plant  here.  W.  S.  Dulmage, 
Distributor  Northwest  District,  Seattle, 
may  be  able  to  give  information. 

Los  Angeles,  Cal.— R.  H.  Arnold,  830 
McGarry  Street,  will  erect  a  3-story  and 
basement  brick  factory  at  Ninth  and  Mc- 
Garry Streets,  to  be  leased  to  California 
Orange  Jelly  Company.  W.  J.  Wilson, 
Mgr. 


Tucson,  Ariz. — Tuscon  Copper  Mining  & 
Milling  Company  (M.  King,  local  agent, 
Tucson),  will  erect  a  concentration  plant 
at  the  (ihist  mine,  10  miles  from  Oracle, 
in  the  Catalinas.  A  smelter  will  be  erect- 
ed  later. 

PRICES     AND     LETTINGS, 
■kindicates  award  of  contract. 

♦  Providence,  R.  I.— Contract  awardvd 
Turner  Construction  Co..  11  Broadway. 
New  York  for  erecting  4-stary.  40  x  160 
ft.,  reinforced  concrete  and  brick  curtain 
walls  machine  shop  for  Beaman  &  Smith 
Co.,  20  Gordon  Avenue.  Jenks  &  Ballou. 
Archts. 

♦Niagara  Falls,  N.  Y. — Monarch  Engi- 
neering Co.,  Buffalo,  secured  contract  for 
tanks  and  machinery  for  the  two  fire- 
proof concrete  wheat  storage  buildings 
for  the  Shredded  Wheat  Co.  at  their 
plant. 

♦Jersey  City,  N.  J, — Contract  awarded 
Turner  Construction  Co.,  11  Broadway. 
New  York,  tor  erecting  7-story,  75  x  100 
ft.,  reinforced  concrete  addition  to  plant 
of  Union  Terminal  Cold  Storage  Co.,  Thir- 
teenth and  Provost  Streets. 

♦  Newark,  N,  J.  —  Contract  awarded 
Frederick  Kilgus.  13  South  Sixth  Street, 
for  erecting  chemical  manufacturing  plant 
on  Blanchard  Street  for  Seaboard  Chem- 
ical Co.;  cost  $36,000.  Ftederiok  A. 
Phelps,  Archt.,  920  Union  Building. 

♦Trenton,  N,  J. — Contract  awarded 
Harrison  C.  Rea  Company,  1027  Wood 
Street,  Philadelphia,  Pa.,  for  erecting 
three-story,  reinforced  concrete  and  steel 
mill   for  W.   F.    Taubel. 

♦Philadelphia,  Pa.  —  Contract  awarded 
E.  E.  Hollenbach,  Inc.,  Fifteenth  and 
Race  Streets,  for  erecting  two-story,  re- 
inforced-concrete  and  steel  machine  shop 
for  Earle  Gear  &  Machine  Company,  at 
Stenton  and  Wyoming  Avenues. 

♦Seattle,  Wash.— Contract  awarded  H. 
D.  Stewart,  American  Bank  Building,  for 
erecting  a  compressor  building  at  Spokane 
Street  at  $21,668.  J.  R.  West,  Chief  Engi- 
neer Port  Commission  (bids  opened 
March  1). 


MISCELLANEOUS 


PROPOSED     WORK, 

Park  Improvement  —  Boston,  Mass. — 
Plans  prepared  for  improvement  of  Strand- 
way,  in  South  Boston;  cost  $576,000. 
Plans  contemplate  reclamation  of  '75  acres 
of  land,  creation  of  56  acres  for  a  play- 
ground, construction  of  roadway  to  con- 
nect (iolumbia  Road  with  Old  Colony 
Boulevard  and  readjustment  of  sewer 
outlets.     Address  Mayor,  Boston. 

New  York,  N.  Y. — Board  of  Estimate 
voted  $150,000  to  be  used  by  Health  Com- 
missioner Gacen  Emerson  in  work  of  ex- 
terminating mosquito  breeding  places  In 
marsh  lands  about  Jamaica  and  Flushing 
Bays  in  Brooklyn  and  Queens. 

Park  Bonds — Masslllon,  Ohio.  —  Park 
bonds  for  $25,000  will  be  sold  April  10, 
by  R.  J.  Krisher,  City  Auditor. 

Subway — Montreal,  Que. — Reported  con- 
structing a  subway  under  Lachine  Canal 
on  Wellington  Street  is  under  considera- 
tion by  Boa-rd  of  Control.  If  built  the 
cost  will  be  about  $1,200,000  and  will  prob- 
ably be  shared  between  cKy  of  Montreal. 
Dominion  Government,  ctty  of  Verdun 
and  Tramways  Company. 

BIDS     DESIRED. 

Road  Oil  —  Waterbury,  Conn. — Until 
March  21  by  Board  Public  Works  (W.  E. 
Kennedy.  Supt.  of  Streets)  for  furnishing 
175,000  gal.  asphaltic  road  oil,  to  be  deliv- 
ered on  request  of  Superintendent  of 
.Streets.  Waterbury.  Street  Dept.  Siding, 
in  tank  cars,  of  either  6000  or  10,000  gal. 
capacity. 

Road  Oil,  etc.— New  York,  N.  Y.— Until 
March  27,  by  Douglas  Mathewson,  Pres. 
Boro.  Bronx,  for  furnishing  and  deliver- 
ing 7000  cu.  yd.  grit,  400,000  gal.  tar  road 
oil  and  2000  cu.  yd.  paving  sand. 

Road  on— West  Orange,  N.  J.— Until 
March  31  by  George  W.  Foster,  Town  Clk., 
for  100,000  gal.,  more  or  less,  road  oil,  de- 
livered at  Erie  Freight  Yard,  West 
Orange. 

Hoists  and  Tanks — Washington.  D.  C. 
Until  March  21,  by  Bureau  Supplies  and 
Accounts,  Navy  Department,  Washington. 
D.  C.  for  delivering  chain  hoists  and  steel 
tanks  at  Navy  Yard. 

Pipe,  Crushed  Rock,  Etc. — Charleston, 
8.  C— Until  April  14.  by  Street  Depart- 
ment, for  furnishing  city  of  Charleston 
for  year  1916  with  terra  cotta  pipe,  bricks, 
crushed  rock,  iron  casting,  etc. 

Cement. — Louisville.  Ky.— Until  April 
15,  by  U.  S.  Engineer  Office,  Louisville, 
for  furnishing  and  delivering  American 
Portland  cement  for  Dam  43  Ohio  River, 
advertised  in  Engineering  Record. 

Road  Oil.  etc.— Dayton,  Ohio.— Until 
April  1,  by  Countv  Commissioners  (Walter 
H.  Aszling.  Clk.),  for  5220  cu.  yd.  oxcav., 
son  lin.  ft.  guard  rail  and  7000  gals,  road 
oil. 


March  18, 1916 


ENGINEERING     RECORD 


127 


Fire  Escapes — Lowellvllle,  Ohio. — Until 
March  27  by  W.  J.  Maurice,  Clli.  Board 
Education,  for  fire  escapes,  etc.,  for  School 
Dlst.  W.  G.  Ecliles.  Archt.,  New  Castle. 
Pa. 

Cement— Chicago,  III.— Until  March  21, 
by  Thos.  O'Connor,  Fire  Marshall,  for  fur- 
nishing building  cement  to  city  for  use  of 
Fire  IJcpt.  of  year  ending  Dec.  31,  1916. 

Road  Oil— Chicago,  III.— Until  March  23, 
by  Department  Public  Works  (W.  R. 
Moorhouse,  Comr.),  for  furnishing  and  de- 
livering Grade  "A"  and  Grade  "B"  road 
oil  for  use  of  Bureau  of  Streets. 

Excavating,  etc. — Chicago,  III. — Until 
March  21,  by  West  Chicago  Park  Comrs. 
(Timothy  Cruise,  Chmn.),  for  excav.  ap- 
pro-\imately  204,000  cu.  yd.  clay  and  67,000 
cu.  yd.  black  soil  and  doing  certain  grad- 
ing in  Austin  Park  site. 

Road  on.— St.  Paul,  Minn.— Until  April 
3,  by  County  Commissioners  for  50,000 
gal.  or  more  40  per  cent  asphalt  oil  to 
be  furnished  f.o.b.  St.  Paul  or  vicinity. 
Geo.    J.   Reis,   Co.   Aud. 

Road  Grader,  Etc. — WIndom,  Minn. — 
Until  Mar.  31  by  Ole  Osland,  Chmn. 
County  Comrs.,  at  office  of  S.  A.  Brown, 
Co.  Aud.,  for  one  elevating  road  grader, 
corrugated  culverts,  etc. 

Elevators — Talmage,  Cal. — Reported  do- 
sired  until  March  28  by  W.  F.  McClure, 
State  Engr.,  Forum  Building.  Sacramento, 
for  electric  elevators,  etc.,  for  Mendocino 
State  Hospital  at  Talmage. 

Road  on— Barrle,  Ont.— Untn  March  30 
by  J.  S.  Lalng,  Town  Egr.,  for  road  oil  tor 
year  1916. 

Motor   Driven    Flushers — Ottawa,   Ont. — 

Until  March  28  by  Secretary  Board  Con- 
trol, addressed  to  Chairman  and  Members 
of  Board  Control,  for  two  motor-driven 
flushers.  F.  C.  Askwith,  Acting  City 
Engr. 

Crushed  Stone — Toronto,  Ont. — Reported 
desired  until  March  28  for  annual  supply 
of  crushed  stone  and  treated  wood  block. 
R.  C.  Harris,  Works  Commissioner. 


PRICES     AND     LETTINGS. 

■vindicates  award  of  contract. 

^Cement  —  Ventura,  Cal.  —  Contract 
awarded  California  Portland  Cement  Co., 
American  Bank  Building,  Los  Angeles,  for 
furnishing  75,000  bbl.  cement  at  $1.33  per 
bbl. 

jkrLumber — Alaska. — Contract  for  fur- 
nishing 1500  M  ft.  of  lumber  for  use  of  the 
.Alaska  Railway  Commission,  Bell  Street 
Wharf.  Seattle,  Wash.,  in  construction  of 
the  Government  Railroad  in  Alaska  award- 
ed J.  M.  Farrell.  Leary  Building.  Seattle, 
at   »32.197. 


Proposals 


For    Proposals    Advertised.    See    Pages 
46  and  47. 


Bids 
Close. 
Mar.  20. 


Mar.  21. 
Mar.  21. 


.Mar.  21. 
Mar.  22. 


Mar   22. 


-Mar.  22. 


^HMar.  22. 
^Klar. 

^Blar. 
^War. 


.Mar 

27. 

Mar. 

27. 

Mar. 
Mar. 

27. 
2ii. 

Mar 

2;( 

Mnr. 

30. 

.Mar 
.Vfar. 

30. 

Mar. 

31. 

Mar. 

31. 

WATERWORKS. 

See  Eng. 
Record. 
Water    Works,    Poison, 

Mont Feb.  26 

Adv.  Feb.  26, 
Pumps  and  Engines.   Ma- 
con, Ga Mar.  11 

Adv.  Mar.  11. 

Tank,    Ely,    Minn Mar.    4 

Contract    120,    New    York, 

N.   Y Mar.    4 

Adv.  Mar.  4,  11. 

Well,  Asbury  Park,  N.  J.  Mar.  18 
Add.   to  Pump  Sta.,   New 

Orleans,    La Feb.     S 

Centrifugal  Pump.  Mach., 

Lancaster,    Pa Feb.  26 

Adv.  Feb.  26. 
Pipe.       Etc..       Aberdeen, 

Wash Mar.  18 

Pipe,       Etc..       Rochester, 

N.    Y Mar.  18 

Water     Works,      Batavia, 

N.   Y Mar.    4 

Adv.  Mar.  4. 
Steel    Tank    Tower,    Etc.. 

Emporia,    Kan Mar.  11 

Water    Works,    Wilson, 

N.  C Feb.  26 

Adv.  Feb.  26,  Mar.  4. 
Water    Works.    Lakeland, 

Fla Mar.  11 

Mains.       Etc..       Willmar, 

Minn Mar.  18 

Pumps,    St.    Paul,    Minn..  Mar.  18 
Valves,     Etc.,    .Baltimore, 

Md Mar.  11 

Adv.  Mar.  11. 

Mains,     valves,     etc.,     Cin- 
cinnati,  O Mar.  18 

Water  Works,  South  Bos- 
ton, Va Feb.  26 

Adv.  Feb.  26,  Mar.  4. 
Water  Works,  Ocala.  Fla.  Mar.  11 
Water  Works.  Ocala,  Fla.  Mar.  18 

Adv.  Mar.  18. 
Waterworks,     St.     Marv's 

Ont.   ■ Mar.  18 

Pipe.    Etc..    Panama Mar.  IS 


Bids  See  Eng. 

Close.  Record. 

Apr.     8.   High    Pressure   Fire   Sys- 
tem, Indian  Head,  Md...  Mar.  U 

Apr.     1    Mains.   Cullman,   Ala Jan.  16 

Apr.     3.  Reservoir,         Norrlstown, 

Pa Mar.  18 

Apr.  10.  Filtration      Plant.      Flor- 
ence,   Ala Mar.  18 

.\dv.  Mar.  18. 

Apr.   11.  Water       work.s,       Rector, 

Ark Mar.  18 

Adv.  Mar.  18. 

Pipe    Line,    Trinity.    Tex.  Feb.     5 

Adv.   Feb.   6. 

SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Mar.  21.  Columbus,  Ohio Mur.     i 

Mar.  21.  Michigan    City,    Ind Mar.  11 

Mar.  21.  Walla  Walla,  Wash Mar.  18 

Mar.  21.  Northwood,   Iowa    Mar.  18 

Mar.  21.  Kenwood  Park,  Iowa Mar.  18 

Mar.  22.  New   Bedford,    Mass Mar.  11 

Mar.  22.  Keota,    Iowa Mar.  11 

Mar.  22.  Chicago,  111 Mar.  18 

.Mar.  23.  Batavia,     N.     Y Mar.    4 

Adv.  Mar.  4. 

Mar.  23.  Chicago,    111 Mar.  Mar.  18 

.Mar.  24.  Wapokoneta,  Ohio  Mar.    4 

Mar.  24.  Oswego,    N.    Y Mar.  18 

Adv.  Mar.  18. 

Mar.  25.  Sheboygan   Falls,    Wis Mar.  18 

Mar.  27.  Lakeville,  Conn Mar.    4 

Adv.  Mar.  4. 

Mar.  27.  Randolph,   Wis Mar.  18 

Mar.  27.   Salisbury.    Conn Mar.  18 

Mar.  27.  Tonkawa,    Okla Mar.  18 

Mar.  30.   New   York.    N.    Y Mar.  11 

Mar.  30.   Lakewood.   Ohio    Mar.  11 

Adv.  Mar.  11,  18. 

Mar.  30.   Litchfield,    Minn Mar.  18 

Mar.  31.  Madison,    Wis Mar.  18 

Mar.  31.  Port  Washington,  N.  Y. .  Mar.  18 

Adv.   Mar.   18. 
Apr.    1.  Sheboygan  Falls,  Wis.   ...  Feb.  19 
Apr.     1.  North    Milwaukee.   Wis. ..Mar.  18 

Apr.     1.  Ada,    Ohio     Mar.  18 

Apr.    4.  Billings,  Mont Feb.  19 

Apr.     "..  I^a  Fayette.   Ind Mar.  11 

Apr.     5.   Ann    Arbor,    Mich Mar.  18 

Apr.     7.  Billings,    Mont Mar.  18 

Apr.   10.  Eustis,    Fla Mar.  18 

.\pr.  10.  Madison,    111 Mar.  18 

May    1.  Amarillo,    Tex Mar.  18 

Mav  20.  Lyndhurst.     N.     J Mar.  18 


BRIDGES. 

Mar.  21.  Illinois    Mar.    4 

Mar.  21.  Redwood,  Minn Mar.  11 

Mar.  21.  Morganfleld,    Ky Mar.  IJ 

Adv.  Mar.  11. 

Mar.  21.  Primghar,   Iowa    Mar  11 

Mar.  21.  Buffalo,   Minn Mar.  11 

Mar.  21.  Sharon   Springs,   Kan Mar.  18 

Mar.  2L  Rugby,    N.    D Mar.  18 

Mar.  21.  Neillsville,    Fla Mar.  18 

Mar.  21.  Kearney,    Neb Mar.  18 

Mar.  22.  Atlanta,   Ga Mar.  11 

Mar.  22.  Green    Bay,    Wis Mar.  18 

Mar.  22.  Sibley,  Iowa  Mar.  18 

Mei    23.  Staunton,    Va Mar.  11 

Adv.  Mar.   11,  18. 

Mar.  23.  Chicago,    111 Mar.  18 

Mar.  24.  Houston,    Tex Mar.    4 

Mar.  24.  Pittsburgh.    Kan Mar.    4 

Mar.  24.  Delphi,  Ind Mar.  18 

Mar.  24.  La  Salle,  111 Mar.  18 

Mar.  24.  Lansing,    Mich Mar.  18 

Mar.  24.  Waukesha,    Wis Mar.  18 

Mar.  24.  Centerville,    Iowa     Mar.  18 

Mar.  27.   Mankato,    Minn Mar.  11 

Mar.  27.  McMihnville.   Ore Mar.  18 

Mar.  29.  Wausau,   Wis Mar.  18 

Mar.  30.  Hinton,   W.   Va Mar.  18 

Mar.  31.  Steel,   N.    D Mar.    4 

Apr.     1.  Lewisbui'g,  Pa Mar.  18 

Apr.     1.    Barhourville.    Ky Maris 

Apr.     3.  Santa    Barbara,    Cal Mar.    4 

Apr.     3.  Langdon,   N.   D Mar.  18 

Apr.     3.  Acme,    N.    M Mar.  18 

Apr.     4.  Gettysburg.    S.    D Mar.    4 

Apr.     4.  Syracuse.   Kan Mar.  18 

Apr.     4.   Mora,    Minn Mar.  18 

Apr.     5.  HIllRboro.    N.    D Mar.  11 

Apr.     5.  Lakin.    Kan Mar.  18 

Apr.     5.  Humboldt,  la Mar.  18 

,\pr.     5.  Spring   Lake,    N.   J Mar.  18 

Apr .     ft.   Bridgeport,    Conn Mar.  11 

Adv.  Mar.  11. 
Apr      6.  Miami,   Fla Mar.  18 

Adv.  Mar.  18. 

Apr.     7.   St.  Helen,  Ore Mar.  18 

Apr.     8.  Rock    Island,    lU Mar.    4 

Apr.   10.  Rockford,   111 Mar.  11 

Adv.  Mar.  11. 
Apr.   10.  Marshall,   Tex Mar.  18 

Adv.  Mar.  IS. 

.Vpr.  10.  Columbus,    Ohio    Mar.  18 

.Apr.   11.  Hastings,    Minn Mar.  18 

Apr.  29    Johnson    Creek.    Wis..:..  Feb.  26 


PAVING  AND  ROADS. 

Mar.  20.   Waukesha,  Wis Mar,     4 

Adv.  Mar.  4. 

Mar.  21.   Eldorado,  Ark Mar.    4 

Mar.  21.  Marshall,    Minn Mar.    4 

Mar.  21.  Itedwood    Falls,    Minn Mar.  11 

Mar.  21.  Enston.    Md Mar.  11 

Mar.  21.  Ritzville,    Wash Mar.  18 

Mar.  21.  Wooster,  O Mar.  18 

Mar.  21.  Elkhart,    Ind Mar.  18 

Mar.  21.  Paterson,    N.    J  , Mar.  IS 

Mar.  21.  West   Orange,    N.    J Mar.  18 

Mar.  22.  Cleveland,    Ohio    Mar.    4 

.Mar.  22.  Lorain.    Ohio    Mar.  11 

.Mar.  22.   Buffalo.    N.    Y Mar.  11 

Mar.  23.  Flemington,    N.    J Mar.    4 

Adv.  Mar.  4.  11. 

.Mai.  22.   Sheldon.    Iowa     Mar.  18 

Mar.  22,   lirooklvn.    N.    Y Mar.  18 

Mar.  22.   .\ew   York,   N.    Y Mar.  18 

Mar  22.   Haltimore.    Md Mar.  18 


Bids 
Close. 
Mar.  23. 

Mar.  23. 
Mar.  23. 
Mar.  23. 
Mar.  23. 
Mar.  24. 
Mar.  26. 

.Mar.  25. 
Mar.  27. 

Mar.  27. 
Mar.  27. 

.Mar.  27. 
Mar.  28. 

Mar.  28. 
Mar.  28. 

Mar.  28. 
Mar.  28. 
Mar.  28. 
Mar.  28. 
Mar.  29, 
Mar.  29. 
Mar.  29. 
Mar.  30. 
Mar.  30. 
Mar.  30. 
Mar.  30. 
Mar.  30. 
Mar.  30. 
Mar.  31. 
Mar.  31. 
Apr.  1. 
Apr.  1. 
Apr.  1. 
Apr.  3. 
Apr.  3. 
Apr.     3. 

Apr.  3. 
Apr.  3. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr,  6 
Apr.  6 
Apr.  6. 
Apr.  12. 
May  1. 
May    1. 


See  Ens. 

Record. 

Slgourney,   Iowa    Mar.  11 

Adv.  Mar.  11. 

York,    Neb Mar.  18 

New   York.  N.  Y Mar.  18 

Chicago,    111 Mar.  18 

Frankfort,    Ky Mar.  18 

Appleton,    Wis Mar.  11 

De   Land,    Fla Mat.    4 

Adv.  Mar.  4,  11. 

Cleveland,    Ohio    : Mar.  18 

Road       Roller,       Winona, 

Minn Mar.  4 

New    Orleans,    La Mar.  11 

Montclair,    N.    J Mar.  11 

(3  Props.),   Adv.  Mar.   11. 

Jefferson.    Ohio     Mar.  18 

Sumter,   S.   C Mar.    4 

Adv.  Mar.  4,  11. 

Columbus,   Ohio    Mar.  11 

Albany,    N.    Y Mar.  11 

Adv.  Mar.  11,  18. 

Racine.    Wis Mar.  11 

Philadelphia,   Pa Mar.  18 

Youngstown,    Ohio    Mar.  18 

Bayonne,    N.    J Mar.  18 

Flndlay,    Ohio    Mar.  11 

Cleveland,   Ohio    Mar.  IS 

Canton.    Ohio Mar.  18 

Morgantown,   W.    Va Feb.  26 

Newark,    N.    J Mar.  11 

Indiana    Mar.  11 

Kearney,  Neb Mar.  18 

Madison,  Wis Mar.  18 

Hinton,   W.  Va Mar.  18 

Ontonagon,   Mich Mar.  18 

Duluth,   Minn Mar.  18 

Charleston,   W.   Va Feb.  19 

Morrlstown,   Tenn Mar.  18 

Pomeroy,    Wash Mar.  11 

Sherbrooke,    N.    D Mar.  11 

Salem,   Ohio    Mar.  11 

Huron,    S.    D Mar.  11 

Adv.  Mar.  11. 

St.   Paul,  Minn Mar.  18 

Indiana    Mar.  18 

Elbow  Lake,   Minn Mar.  18 

Wilhston.    N.    D Mar.  18 

Utica,  Ohio  Mar.  18 

Camden,  Ala Mar.  IS 

South  Bend,  Ind Mar.  18 

Bryan.    Ohio Mar.  18 

Jonesboro,    Ark Mar.  11 

Huntington,   W.    Va Mar.    4 

Wheeling,    W.    Va Mar.  18 

Falouse,  Wash Mar.  18 

Gallon.   Ohio    Mar.  18 

Eveleth,    Minn Mar.  18 

Binghamton,  N.  T Feb.  11 

Adv.  Feb.  IJ.  U. 


HYDRAULIC  CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Mar.  21.  Protection      Wall,      Port- 
mouth.  Ohio   Mar.  11 

Mar  22.  Levee  Work.    Alexandria, 

La Mar.  18 

Mar.  23.  Irrigation,     St.      Ignatius, 

Mont Feb.  26 

Adv.  Feb,  26. 
Mar.  23,   Revetment,    Kansas    City, 

Mo Feb,  26 

Adv.  Feb.  26  to  Mar.  18. 
Mar.  23.  Levee,    Vlncennes,    Ind...  Mar.  11 

Adv.  Mar.  11. 
Mar.  24.  Breakwater,        Conneaut, 

Ohio Feb.  26 

Adv.  Feb.  26  to  Mar.   18. 
Mar.  24.  Dredging,  Detroit,  Mich.  .Feb.  2( 

Adv.   Feb.  26  to  Mar.  18. 
Mar,  25.  Drainage      Canal,      Holly 

Hill,   S.  C Mar.  18 

Mar.  28.  Drain,     North     Branch, 

Mich Feb.  26 

Mar.  28.  Wharf.     Etc.,     Savannah, 

Ga Mar.  11 

Mar.  28.  Dam,    Shawano,    Wis Mar.  11 

Adv.  Mar.  11. 
Mar.  29.  Irrigation,     St.     Ignatius, 

Mont Mar.    4 

Mar.  29.  Cribbi,ng,  Lorain,  Ohio. ..  Mar.  11 
Mar.  29.  Drainage,  Waukcgan,  111.  Mar  18 
Mar.  30.  Dredging,     TompklnsvlUe, 

N.  Y Mar.    4 

Apr,     1,  Dredging,  Chicago.  Ill Mar.    4 

Adv.  Mar.  4  to  18. 
.Vpr.     1.  Drainage  Ditches,  Walker, 

Minn Mar.  18 

Apr.     3.  Drainage,    Cuero,    Tex Mar.  18 

Apr.     3.  Ditch,    Al"kin,    Minn Mar.  18 

Apr.  10.  Jetty    Construction,    New 

York,  N.  Y Mar.  1 1 

Adv.   Mar.   11,  18. 
Apr.  10.  Ditch,    Oklahoma    City, 

Okla Mar.  II 

Apr.  11.  Grading,    Etc.,    Hastings, 

Minn Mar.  18 

Apr.  14.  Dredging,  New  York, 

N.  Y Mar.  18 

Adv.  Mar.  18. 
May     6.  Leasing  Land  and  Water 

for    Power    Purposes, 

Louisville,    Ky.    Mar.  1 1 

Adv.  Mar.  11. 

PUBLIC  BUILDINGS   AND 
SCHOOLS. 

Mar.  20.  Plans,  Baldwinsville,  N.  Y.  Mar.  11 

Adv.  Mar.  11. 

Mar.  21.  Stuart.   Neb Mar.    4 

Mar.  21.  Normal,    111 Mar.    4 

Mar.  21.  Durham,    N.    C Mar.  11 

Mar.  21.  Holstein,    Iowa    Mar.  18 

Mar.  22.  Mattoon.    Ill Feb.  12 

Mar.  22.  Aberdeen.  Wash. Fab.  19 

Mar.  22.  Alta,  Iowa.    Mar.    4 

Adv.  Mar.  4,  11. 

.Mar.  22.  Tacoma,    Wash Mar.    4 

Mar.  22.  Harlem,  Mont Mar.    4 

Mar.  23.  Wilmington,   N.   C Fob.  12 

Mar,  23.  Montezuma.  Ind Mar.    4 

Mar.  23.  Nlles.   Ohio    Mar.    4 

Mar.  23.  Vancouver,  B,  C Mar.  11 

Mar.  23.  Warsaw,  Ind Mar.  11 

Mar.  24,  TaylorvlHe.    Ill Feb.  19 


Bids 
Close. 
Mar.  24. 
Mar.  25. 
Mar.  25. 
Mar.  26. 
Mar.  27. 
Mar.27. 
Mar.  27. 
Mar.  28. 

Mar.  28. 
Mar.28. 
Apr.  28. 
Mar.  28. 
Mar.  28. 
Mar.  29. 
Mar.  29. 
Mar.  30. 
Mar.  30. 
Mar.  30. 
Mar.  30. 
Mar.  30. 
Mar.  30. 
Mar.  31. 
Mar.  3L 
Mar.  31. 
Apr.     1 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr.  10. 
Apr.  11. 
Apr.  11. 
Apr.  12. 
Apr.  15. 
Apr.  15. 
Apr.  IB. 
Apr.  19. 

Apr.  24. 
May  25. 
May    6. 


See  Eng. 
Record. 

North  Olmstead,  Ohio Mar.  11 

Seattle,    Wash Feb.  19 

Hamilton,   Ala Mar.  11 

Dorchester,    Wis Mar^  18 

Pueblo.    Colo Feb.  26 

Urichsville,    Ohio    Mar.     4 

Brooklyn,   N.  T Mar.  18 

Dobson,    N.    C Mar.  11 

Adv.  Mar.  11,  18. 

Sloan,  Iowa Mar.  11 

Columbia,  S.  C Mar.  11 

New   Orleans,   t<a Mar.  II 

Indianapolis,    Ind Mar.  18 

Cresson,  Pa Mar.  18 

Aberdeen,  Wash Feb.  19 

.  Newark,  N.  J Mar.  18 

Huntington,   Ind Mar,    4 

San  Bernardino,  Cal Mar.    4 

Ypsilantl,    Mich Mar.  18 

Largo,    Ind Mar.  18 

Rutherford,  N.  J Mar.  18 

Brooklyn,   N.  T Mar.  18 

Seattle,  Wash Mar.  11 

Kenmore,    Ohio    Mar.  18 

Camden,  Ohio Mar.  18 

Eveleth,    Minn Mar.    4 

Ypsilantl,   Mich Mar.    4 

Portland,    Ind Mar.  It 

Argentine,    Kan Mar.  18 

Clark,    S.    D Mar.  18 

Lockport,  ill Mar.    4 

Dayton,   Ohio Mar.  11 

Detroit,  Mich Mar.  18 

Reading,    Ohio    Mar.  II 

Valley    City.    N.    D Mar.    4 

Boston,  Mass Mar.  18 

Falls  City.  Neb Mar.  11 

Youngstown,    Ohio    Mar.  18 

Columbus,  Ind Mar.  18 

Urbana,  Ohio  Mar.  18 

MIddlebourno,   W.   Va Mar.  18 

Columbus,   Kan Mar.  IS 

Galva,  Iowa   Mar.  18 

Prescott,  Ariz Mar.  11 

Indian  Head,  Md Mar.    4 

Gemmell,    Minn Mar.lt 

Lakevlew,  Mich Mar.  18 

Arkadelphia,  Ark Mar.  11 

Adv.   Mar.   11,  18. 

Delphi,   Ind Feb.  26 

Butler,  Pa Mar.  18 

Sapulpa,    Okla.    Mar.  18 

Adv.  Mar.  18. 


PRIVATE  BUILDINGS. 

Mar.  21.  Philadelphia,    Pa Mar.  18 

Mar.  22.  Garner,  Iowa  Mar.  18 

Mar.  22.  Clinton,  Okla Mar.  18 

Mar.  24.  Slayton,    Minn Mar.  18 

Mar.  25.  Kankakee,   111 Mar.    4 

Mar.  25.  Cochrane,  Wis Mar.  11 

Mar.  25.  Minnesota,  Minn Mar.  11 

Mar.  25.  Cogswell,   Neb Mar.  18 

Mar.  30.  Fairmont,  W.  Va Mar.  It 

Apr.     1.  Des  Moines.   Iowa Mar.  11 

Apr.     1.  Los  Angeles,  Cal Mar.  11 

Apr.     1.  Jamestown,  N.  D Mar.  11 

Apr.     1.  Cleveland,    Ohio    Jan.     1 

Apr.     1.  Minneapolis,  Minn Feb.  19 

Apr.     1.  Moose  Jaw,  Sask Mar.    4 

Apr.     1.  Sioux   Fafls,   S.   D Mar.lt 

Apr.     1.  Elyria,    Ohio    Mar.  18 

Apr.  16>  Suffolk,   Va Mar.  18 

May    1.  Akron,   Ohio    Mar.  18 

NEW  INDUSTRIAL  PLANTS. 

Apr.  15.  Manila,  P.   I Jan.     2 

MISCELLANEOUS. 

Mar.  21.  Cement,   Pittsburgh.   Pa..  Mar.  11 
Mar.  21.  Road       Oil,       Waterbury, 

Conn Mar.  18 

Mar.  21.  Excav.,  Etc.,  Chicago,  III.  Mar,  18 

Mar.  21.  Cement,   Chicago,   111 Mar.lt 

Mar.  21.  Tanks,  Washington,  D.  C.  Mar.  18 
Mar.  22.  Garbage     Disposal,     Lin- 
coln, Neb Feb.  26 

Adv.  Feb.  26. 
Mar.  23.  Road    Oil,    Chicago,    HI...  Mar.  It 
Mar.  23.  Disposal  of  Garbage,  Ash- 
land, Ohio  Mar.  U 

Mar.  24.  Street    Cleaning,    Wilkes- 

Barre,  Pa Mar.  11 

Adv.  Mar.  11,  18. 
Mar.  27.  Structural    Steel,    Liorain, 

Ohio Mar.    4 

Adv.   Mar.   4. 
Mar.  27.  Street    Sweeper,    Winona, 

Minn Mar.    4 

Mar.  27.  Fire  Escapes,  Lowellvllle, 

Ohio    Mar.  18 

Mar,  27,  Road  Oil,  etc.,  New  York, 

N.  Y Mar.  18 

Mar.  28.  Railroad   Work,   Philadel- 
phia,   Pa Mar.    4 

Adv.  Mar.  4  to  18. 
Mar.  28.  Elevators,  Talmage,  Cat..  Mar.  It 
Mar.  28.  Crushed    Stone,    Toronto, 

Ont Mar.  It 

Mar.  28.  Flushera,  Ottawa.  Ont Mar.  It 

Mar.  30.  Road  Oil,  Barrle,  Ont Mar.  18 

Mar.  31.  Lamp  Posts,  Washington, 

D.  C.  Mar.  11 

Mar.  31.  Cement,  San  Diego.  CaL  . .  Mar.  11 
Mar.  31.  Road     Grader,     WIndom, 

Minn Mar.lt 

Mar.  31.  Road    Oil,    West    Orange, 

N.  J Mar.  18 

Mar.  31.  Garbage    Disposal.    Madi- 
son, Wis Mar.  18 

Apr.     1.  Memorial.  Fort  McHenry, 

(P.  O.  Baltimore.  Md.).Nov.  29 
Apr.  1.  Road  Oil,  Dayton.  Ohio..  Mar.  It 
Apr.  3.  Road  Oil,  St.  Paul.  Minn.  Mar.  18 
Apr.  14.  Pipe      and      Rock,      etc., 

Charleston,   S.   C Mar.  18 

.Apr.  15.  Cement.  Louisville,  Ky...  Mar.  18 

Adv.  Mar.  IS. 
Apr.  22.  Steel  Towers.   Cordova. 

Alaska Mar.  11 

—  Funding  Bonds.  Lufklns. 

Tex Feb.  2S 

Adv.  Feb.   26. 
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Blda  open  Uarch  SO.  1916. 

SEWAGE  TREATMENT  PLANT 

LAKEWOOD.  OHIO. 
Sealed  proposals  will  be  received  at  the 
office  of  the  Director  of  Public  Works. 
Cfty  Hall,  Lakewood.  Ohio,  nntil  12  o'clock 
noon.  Central  Standard  tiroe,  on  the  SOth 
day  of  March.  1916.  and  then  publicly 
opened  and  read,  for  the  construction  of  a 
Sewage  Treatment  Plant 

The  work  to  be  done  includes  the  con- 
struction of  concrete  screen  and  grit 
chambers,  concrete  sedimentation  tanks, 
concrete  channels,  sludge  drying  beds,  in- 
dustrial equipment,  screen  house,  pump 
house  and  pumping  equipment,  dikes,  and 
all  appurtenances. 

Bids  will  be  made  upon  the  work  as  a 
whole,  and  must  be  made  in  accordance 
with  the  plans  and  specifications  on  file 
In  the  office  of  the  Director  of  Public 
Worlo. 

Copies  of  the  plans,  proposal  forms. 
si>eciflcations  and  form  of  bonds  and  con- 
tract, can  be  seen  at  the  office  of  the  City 
ESigineer,  City  Hall.  Lakewood.  Ohio,  or 
at  the  office  of  the  Consulting  EIngineer. 
R,  Winthrop  Pratt.  Hippodrome  Building, 
Cleveland,  Ohio ;  or  may  be  obtained  by 
prospective  bidders  upon  depositing  twenty 
($20.00)  Dollars,  which  sum  will  be  re- 
funded on  return  of  the  plans  and  specifi- 
cations within  ten  (10)  days  after  the 
contract  has  been  awarded,  if  same  are  in 
good  condition  when  returned.  Extra 
copies  of  the  specifications  may  be  ob- 
tained from  the  City  Engineer  or  the  Con- 
sulting Engineer,  upon  payment  of  two 
($2.00)  dollars  for  each  copy,  which  sum 
will  be  refunded  if  returned  copies  are  in 
good  condition. 

E:ach  proposal  shall  contain  the  full 
name  of  every  person,  firm  or  corporation 
Interested  In  the  same  and  shall  be  ac- 
companied by  a  certified  check  for  ten 
(10)  per  cent  of  the  amount  of  proposal 
or  by  a  bond  for  the  same  amount,  with 
surety  or  sureties  satisfactory  to  the  Di- 
rector of  Public  Works. 

The  contract  bond  will  be  for  fifty  (50) 
per  cent  of  the  amount  of  the  contract. 

Bidders  may  submit  alternate  proposals 
for  constructing  sedimentation  tanks  in  ac- 
cordance with  their  own  designs,  and  such 
proposals  must  be  accompanied  by  a  state- 
ment explaining  the  theory  of  design  and 
reasons  to  show  that  such  tanks  would 
be  as  efficient  as  those  called  for  by  the 
plans  prepared  by  the  City  of  Lakewood. 
Bids  on  alternate  designs  of  tanks  must  be 
on  the  unit  price  basis  for  all  materials 
entering  into  the  construction  of  such 
tanks. 

The  City  reserves  the  right  to  reject 
any  or  all  bids,  waive  any  informalities  in 
the  bids  received,  and  to  accept  any  bid 
which  It  deems  most  favorable  to  the 
City  of  Lakewood,  Ohio. 

THE  CITY  OF  LAKEWOOD,  OHIO. 
By  N.  C.  COTABISH, 
Director  of  Public  Works. 

Bids  open  March  28,  1916. 

THE     PENNSYLVANIA     RAILROAD 
CX)MPANT. 

WORK   APPURTENANT  TO 

SOUTH  PHILADELPHIA 

TRACK  ELEVATION 

Sealed  proposals  for  work  under  the 
following  contract  will  be  received  at  the 
office  of  the  Cbiet  Engineer,  Room  807. 
Broad  Street  Station,  Philadelphia,  until 
March  28,  1916,  at  12  o'clock  noon. 

Vli:  CONTRACrr  No.  11-B— INBOUND 
FREIGHT  HOUSE  AND  AUTOMOBILE 
PLATFORM  IN  FEDERAL  STREET 
YARD,  PHILADELPHIA,  PA. 

Flans,  specifications  and  blank  forms 
for  bidding  may  be  obtained  at  the  offlci 
of  the  Chief  Engineer,  Room  607,  Broai 
Street  Station. 

The  right  is  reserved  by  the  Pennsylva- 
nia Railroad  Company  to  reject  any  or  all 
blda. 

A.  C.  SHAND, 

Cbiet  Engineer. 

E.  B.  TEMPLE, 

Asst.  Chlet  Engineer. 


Official  Proposal  Announcements 

Price,  $2.40  an   inch.— Copy  can  be  received   until 
Thursday  10  a.  m.  for  issue  mailed  the  next  morning 


Bids  open  March  £8,  1916. 

NOTICE  TO  CONTRACTORS 

BITUMINOUS  MATERIALS 

STATE    OF    NEW    YORK.    OFFICE    OF 
THE    STaYE    COMMISSION    OF    HIGH- 
WAYS, ALBANY,  N.  Y. 

Pursuant  to  the  provisions  of  Chapter 
30,  Laws  of  1909,  as  amended  by  Chapter 
546,  Laws  of  1911,  and  Chapter  80,  Laws 
of  1913,  sealed  proposals  will  be  received 
by  the  undersigned  at  the  office  of  the 
State  Commission  of  Highways,  55  Lan- 
caster Street,  Albany,  N.  Y.,  at  1  o'clock 
P.  M,  on  Tuesday,  March  28,  1916.  for 
furnishing  and  delivering  bituminous  ma- 
terials "A,"  "T"  and  cold  patch  asphaltic 
emulsion  in  the  different  counties  compris- 
ing Divisions  Nos.  1.  2,  3,  4,  5.  6.  7.  8  and 
9,  Bituminous  Material  Contracts  Nos.  1 
to  25,  inclusive.  Tables  and  specifications 
showing  the  approximate  quantities  may 
be  seen  and  obtained  at  the  office  of  the 
Commission  in  Albany,  N.  Y.  The  special 
ettention  of  bidders  is  called  to  the  fact 
that  separate  proposals  will  be  received 
for  each  Division  for  furnishing  and  de- 
livering bituminous  materials  "A,"  "T" 
and  cold  patch  asphaltic  emulsion  as 
designated  in  detail  by  Divisions  on  tables 
prepared  for  that  purpose. 

Each  proposal  must  be  accompanied  by 
a  draft  or  certified  check  issued  by  a 
national  or  state  bank  in  good  credit  with- 
in the  state  and  payable  at  sight  to  the 
order  of  the  State  Commission  of  High- 
ways, for  an  amount  equal  to  at  least  5 
per  centum  of  the  amount  of  the  proposal 
which  such  draft  or  check  accompanies. 
This  draft  or  check  will  be  held  by  the 
Commission  until  the  contract  is  executed 
and  the  bond  is  filed. 

The  successful  bidder  on  each  proposal 
will  be  required  to  give  a  bond  for  50 
per  centum  of  the  amount  of  the  contract, 
such  bond  to  be  executed  by  a  surety  com- 
pany to  be  approved  by  the  Commission. 
The  bond  is  for  the  purpose  of  insuring 
the  delivering  of  the  bituminous  material 
as  called  for  by  the  Commission. 

The  right  is  reserved  to  reject  any  or  all 
tiids. 

EDWIN  DUFFEY, 

,     ,    ..„ Commissioner. 

I.  J.  MORRIS, 

Secretary. 


Bids  received  until  March  23,  1916. 

SUPERSTRUCTURE— STEEL 
BRIDGES 

STAUNTON,   VA. 

Bids  will  be  received  by  the  Board  of 
Supervisors  of  Augusta  County,  Va.,  at 
the  Courthouse,  at  12  o'clock  noon  on 
March  23rd.  1916,  for  the  superstructure 
of  five  (5)  steel  bridges.  Details  and 
Specifications  can  be  had  from  R.  W. 
Moore.  Supt.  of  Roads.  Rooms  3  and  4, 
New  County  Bldg.,  Staunton,  Va. 

Feb.  23,  1916. 


Bids  open  March  24,  1916. 

STREET  CLEANING  BIDS 

WILKES-BARRB,    PA. 

Sealed  bids  will  be  received  until  IJ 
o'clock  noon,  Friday,  March  24,  1916,  bj 
Fred  H.  Gates,  City  Clerk,  Wllkes-Barre 
Pennsylvania,  for  furnishing  all  labor  and 
appliances  and  cleaning  forty-five  miles  of 
paved  streets  In  the  city  of  Wllkes-Barre 
Bidding  bond  and  certified  check  required 
Specifications  and  bidding  blanks  will  b« 
furnished  upon  application  to  Fred  H 
Gates,  and  all  bids  should  be  plainly  en- 
dorsed "Bids  for  Street  Cleaning"  and  ad- 
dressed to  Fred  H.  Gates,  City  Clerk.  The 
City  Council  reserves  the  right  to  reject 
any  or  all  bids  received. 

MARTIN  C.  MURRAY, 
Superintendent     of     the     Department     of 

Streets  and  Public  Improvements. 


Bids  open  March  28.  1916. 

COURTHOUSE  AND  JAIL 

DOBSON.  N.  C. 
Sealed  bids  will  be  received  by  the 
Board  of  County  Commissioners  at  Dob- 
son.  N.  C.  on  the  28th  of  March.  1916.  for 
the  building  of  a  new  courthouse  and  jail 
at  Dobson.  The  plans  and  specifications 
for  these  buildings  can  be  had  by  applying 
to  Harry  Barton,  Architect,  at  Greensboro, 
N.  C,  after  the  6th  of  March.  1916.  The 
Board  reserves  the  privilege  of  rejecting 
all  bids. 

This  February  22,  1916. 

J.  B.  SPARGER. 

Chairman. 


Bids  open  April  6,  1916. 

READVERTISEMENT. 

BRIDGES 

MIAMI.  FLA. 
Sealed  bids  will  be  received  by  Mr.  W. 
B.  Moore,  City  Clerk  of  Miami,  Florida,  up 
to  7.30  p.  m.,  April  sixth,  and  then  pub- 
licly opened,  for  the  construction  of  the 
piers  and  reinforced  concrete  portions,  and 
for  the  erection  of  double-leaf  bascule 
spans  for  two  bridges  over  the  Miami 
River  In  Miami,  Florida,  and  for  the  con- 
struction of  two  temporary  bridges.  Con- 
tracts already  have  been  let  for  the  manu- 
facture and  delivery  of  the  superstructure, 
structural  steel  work  and  machinery. 
With  the  exception  of  the  bascule  spans, 
both  bridges  are  of  concrete  and  rein- 
forced concrete.  The  principal  quantities 
are  approximately  as  follows : 

Concrete — Twelfth  Street  bridge,  2,70(y 
cu.  yds. ;  Avenue  D  bridge,  2,100  cu.  yds. 

Reinforcing  Steel — Twelfth  Street  bridge, 
90,000  pounds ;  reinforcing  steel.  Avenue 
D  bridge,  80,000  pounds. 

Structural  Steel — Twelfth  Street  bridge, 
350,000  pounds;  structural  steel.  Avenue 
D  bridge,   420,000  pounds. 

A  bid  will  be  received  for  the  construc- 
tion of  a  temporary  bridge  at  Twelfth 
Street  and  a  bid  will  be  received  for  the 
construction  of  a  temporary  bridge  at 
Avenue  G.  The  two  temporary  bridges  are 
of  timber  construction. 

The  work  will  be  let  under  four  contracts 
to  one  or  more  contractors.  Contract  No. 
2  will  provide  for  constructing  the  tem- 
porary bridge  at  Twelfth  Street ;  Contract 
No.  3  will  provide  for  constructing  a  tem- 
porary bridge  at  Avenue  G;  Contract  No. 
4  will  provide  for  constructing  concrete 
work  and  erection  of  the  steel  work  at 
Twelfth  Street;  Contract  No.  5  will  pro- 
vide for  the  construction  of  the  concrete 
bridge  and  erection  of  the  steel  work  at 
Avenue  D. 

Plans  and  specifications  are  on  file  with 
the  City  Clerk  of  Miami,  or  can  be  secured 
by  applying  to  Harrington,  Howard  and 
Ash,  consulting  engineers,  1012  Baltimore 
Avenue,  Kansas  City,  Missouri,  upon  pay- 
ment of  $15.00,  of  which  $10.00  will  be 
returned  when  the  plans  and  specifications 
are  returned  in  good  order.  No  alternate 
plans  will  be  considered. 

The  contractor  will  be  paid  in  cash  on 
monthly  estimates  amounting  to  Ninety 
Per  Cent  (90%)  of  the  work  done.  All 
proposals  or  bids  must  bo  accompanied 
by  a  certified  check  drawn  on  some  re- 
sponsible bank  or  trust  company,  payable 
to  W.  B.  Moore,  City  Clerk,  Miami,  for  a 
sum  not  less  than  Ten  Per  Cent  (10%)  of 
the  aggregate  of  the  proposal.  The  suc- 
cessful bidder  will  be  required  to  furnish 
a  performance  bond  equal  to  the  contract 
price.  The  right  is  reserved  to  reject  any 
and  all  bids  and  to  waive  informalities. 
HARRINGTON,  HOWARD  AND  ASH. 
Consulting  Engineers, 

Kansas  City,  Mo. 


Plans  received  till  April  6,  1916. 

PUBLIC  LIBRARY  PLANS 

SAPULPA,  OKLAHOMA. 
Tentative      plans      for      inspection      by 
Carnegie  Corporation  of  New  York,  for  a 
Public  Library,  cost  not  to  exceed  $22,509, 
are  solicited  by  the  undersigned.     Plans  to 
be  submitted  in  the  form  of  blue  prints,  or 
similar  rolls.     Do  not  send  plans  mounted 
on  card  board.     Building  to  be  erected  in 
Sapulpa,    Oklahoma.      Plans    to    be    sub- 
mitted before  the  6th  day  of  April,  1916. 
H.  H.  HARBISON, 
Chairman  Building  Committee. 

Bids  open  March  24,  1916. 

CONSTRUCTION  OF  SANITARY 
SEWERS 

DEPARTMENT  OF  WORKS. 
OSWEGO,  N.  Y. 

Sealed  proposals  will  be  received  by  the 
Department  of  Works  up  to  2  p.  m.,  March 
24,  1916,  and  then  opened  for  the  following 
sewer  construction : 

1695  ft.  of  8-in.  vitrified  tile  sewer,  with 
the  necessary  Y  branches,  manholes,  flush 
ends,  etc. 

Plans  and  specifications  and  any  further 
information  on  the  above  work  may  be  ob- 
tained from  the  City  Engineer  of  the  City 
of  Oswego,  N.  Y. 

The  work  will  be  done  under  one  con- 
tract and  proposals  submitted  therefor 
must  be  accompanied  by  a  certified  check 
for  10  per  cent  of  the  amount  of  the  pro- 
posal. 

The  Department  of  Works  reserves  the 
right  to  reject  any  and  all  bids. 

CHARLES  W.  LINSLEY, 

Commissioner  of  Works. 

March  14,  1916. 


Bids  open  March  31,  1916. 

PORT  WASHINGTON  SEWER 
DISTRICT 

PORT   WASHINGTON,   L.    I. 

Sealed  proposals  will  be  received  by  the 
Sewer  Commissioners  of  the  Port  Wash- 
ington Sewer  District  at  MuUon's  HalU 
Port  Washington  Station,  N.  Y.,  up  to 
three  (3)  p.  m.,  on  the  31st  day  of  March, 
1916,  for  furnishing  all  material  and  do- 
ing all  work  necessary  to  complete  the 
construction  of  about  ten  (10)  miles  of 
vitrified  pipe  sewers  from  8  in.  to  24  in. 
in  size  with  the  necessary  branches, 
manholes,  flush  tanks  and  other  neces- 
sary appurtenances,  together  with  one 
(1)  pumping  station  and  disposal  works, 
consisting  of  an  Emscher  settling  tank, 
disinfection  house,  outfall  sewer  and  the 
necessary  devices  for  connecting  and  op- 
erating same. 

Plans,  specifications  and  forms  of  pro- 
posal can  be  seen  at  the  office  of  the  Sewer 
Commission,  at  Port  Washington,  Long 
Island,  and  obtained  at  the  office  of  Carl  H. 
Watson,  C.  E.,  at  Great  Neck  Station,  Long 
Island,  between  the  hours  of  10  a.  m.  and 
3  p.  m.,  on  the  days  of  March  20,  to 
March  28,  upon  the  payment  of  twenty- 
five  dollars  ($25.00)  cash,  of  which  fifteen 
dollars  ($15.00)  shall  be  refunded,  if 
they  are  returned  within  five  (5)  days 
after  opening  of  bids,  complete  and  in 
good   condition. 

Each  bid  must  be. accompanied  by  a  cer- 
tified check  on  a  solvent  bank  or  trust 
company  for  twenty-five  thousand  dollars 
($25,000).  The  Commission  reserves  the 
right  to  reject  any  or  all  bids  or  waive 
ail  informalities  in  the  bids  received  and 
to  accept  any  bid  which  it  deems  to  be 
most  favorable  to  the  interest  of  th»j 
Sewer  District. 

PORT    WASHINGTON     SEWER 

DISTRICT, 

BOARD  OF  SEWER   COMMISSIONEI 

PRANK  B.  SMITH,  Chairman. 

HENRY    SEAMAN,    Treasurer. 

CHARLES   MULLON,    Secretary,^ 

CHARLES    N.    WYSONG, 

Counsel. 

CARL  H.   WATSON,   C.E., 
Designing    and     Supervising 
Engineer. 


March  25, 1916 
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Asphalt  Impregnated  Paving  Brick 

Aspha-bric,  a  new  product  in  the  paving 
field,  occupied  the  center  of  the  stage  at  the 
recent  exhibit  held  in  connection  with  the 
American  Road  Builders'  Convention  in  Pitts- 
burgh. The  product  is  made  by  impreg:nating 
No.  2 — that  is,  underburned — paving  brick 
with  asphalt.  The  process  is  similar  to  the 
creosoting  of  wood,  the  brick  being  subjected 
to  high  heat  under  a  vacuum,  and  then  being 
treated  with  the  hot  asphalt.  Samples  shown 
at  Pittsburgh  show  a  very  excellent  penetra- 
tion. The  asphalt  content  varies  from  about 
5  to  7  or  8  per  cent. 

The  rattler  tests  of  these  brick  show  a  great 
reduction  in  loss.  Whereas  the  unimpreg- 
nated  specimens,  of  the  same  degree  of  burn- 
ing, show  losses  running  from  20  per  cent  in 
the  rattler  to  practically  100  per  cent,  the  loss 
of  the  treated  specimens  is  cut  down  to  12  or 
13  per  cent. 

Two  specimens  from  the  rattler,  a  whole 
brick  and  a  half  brick,  subjected  to  a  tempera- 
ture of  225  deg.  Fahr.,  showed  no  loss  of  weight 
after  48  hours. 

No  test  of  the  brick  in  service  has  yet  been 
made,  so  that  the  action  under  climatic  and 
traffic  conditions  is  not  known.  Judging  by 
specimens  shown  at  Pittsburgh  the  bricks  ac- 
quire a  considerable  toughness  through  the 
asphalt  treatment. 

Seconds  treated  by  merely  boiling  in  asphalt 
have  been  laid,  it  is  said,  with  success  in  Los 
Angeles  and  in  San  Francisco. 

The  production  cost  at  the  plant,  including 
the  brick,  the  asphalt  and  the  treatment,  is 
said  to  average  $10.20  per  thousand. 

The  promotion  of  the  product  is  being  han- 
dled by  the  Aspha-bric  Corporation,  of  which 
John  Baker,  Jr.,  the  well  known  asphalt 
dealer,  is  president.  Offices  are  located  in  the 
Whitehall  Building,  New  York,  and  in  the  Otis 
Building,  Chicago. 


percentage  of  gypsum,  or  other  materials  for 
regulating  the  set,  the  cement  is  ready  for  use. 
The  technical  investigation  and  experimental 
work  were  done  under  the  direction  of  H.  E. 
Brown,  consulting  engineer,  of  New  York  City, 
to  whom  the  patents  were  issued. 


Hydraulic  Cement  Is  By-Product 
of  Potash  Plant 

After  about  eight  years  experimental  work, 
subsequently  followed  by  several  r  onths  oper- 
ation in  a  practical  demonstrating  plant  at 
Catasauqua,  Pa.,  where  a  large  cupola  was 
available,  it  is  now  proposed  to  enter  the  com- 
mercial field  with  the  Brown  process  for  the 
production  of  hydraulic  cement  as  a  by-prod- 
uct in  the  manufacture  of  potassium  salts  from 
feldspar  and  limestone.  A  20-ton-per-day  po- 
tassium salt  plant  is  being  constructed  at  Buf- 
falo, N.  Y.,  which  will  produce  daily  1000  bbl. 
of  cement.  The  process  is  covered  by  several 
United  States  and  foreigrn  patents,  three  pat- 
ents being  issued  in  1915. 

The  methods  employed  are  to  use  crushed 
limestone  and  feldspar,  or  other  potassium  sili- 
cate rocks  in  such  proportions  that  the  result- 
ant fused  mass  will  carry  approximately  50 
per  cent  of  lime.  The  materials  are  placed 
in  the  furnace  without  drying  or  grinding  and 
are  thoroughly  fused  and  maintained  at  a 
temperature  of  1300  deg.  C,  at  which  temper- 
ature the  potassium  salts  are  volatilized  and 
carried  along  with  the  furnace  gases.  These 
gases  are  used  for  raising  steam  in  the  waste- 
heat  boilers,  which  steam  furnishes  all  the 
power  required  for  the  operation  of  the  plant. 
After  the  gases  are  cooled  down  sufficiently, 
i.  e.,  to  about  400  deg.  Fahr.,  the  entrained 
potassium  salts  are  collected  in  cyclone  collec- 
tors, or  Cottrell  apparatus,  and  the  last  traces 
of  the  potassium  salts  are  sent  through  wet 
washers,  thereby  saving  practically  all  of  the 
volatilized  potassium  salts. 

After  the  potassium  salts  are  volatilized,  the 
molten  material  issues  from  the  furnace  in  a 
stream  which  is  similar  in  appearance  to  mol- 
ten slag,  but  has  properties  widely  different 
from  the  slag  of  a  blast  furnace.  This  materi- 
al is  granulated  and  treated  with  salt  solutions 
of  such  a  nature  that  when  it  has  been  granu- 
lated and  becomes  cold  it  bears  a  striking  simi- 
larity to  Portland  cement  clinker.  When  the 
clinkers  are  grround  and  mixed  with  a  small 


Lumber    Man    Advocates    Better 
Selling  Methods 

Manufacturers,  wholesalers  and  retailers  of 
lumber  should  join  in  advocating  to  the  public 
the  employment  of  the  proper  woods  for  all 
uses  where  timber  products  are  best  suited  to 
the  purpose  of  the  customer.  This  statement 
was  made  by  R.  S.  Kellogg,  secretary  of  the 
National  Lumber  Manufacturer's  Association, 
at  the  meeting  of  the  National  Wholesale 
Lumber  Dealer's  Association  held  March  15  at 
Philadelphia.  "Advertising,"  said  Mr.  Kel- 
logg, "is  the  chief  means  by  which  the  lumber 
business  can  realize  its  possibilities."  He  went 
on  to  point  out  that  the  advertising  must  be 
honest  if  it  is  to  accomplish  anything.  Timber 
products  must  be  advocated  for  those  uses 
where  they  are  superior  to  other  materials,  and 
never  for  uses  in  which  they  cannot  compete  in 
cost  and  service  with  other  products.  Further- 
more, it  was  stated,  producers,  wholesalers  and 
dealers  should  unite  to  advertise  for  a  given 
use  that  wood  which  is  best  fitted  for  the  pur- 
pose, as  the  sale  of  an  inferior  wood  to  a  con- 
sumer not  only  hurts  the  firm  that  made  the 
sale,  but  leaves  the  buyer  with  a  lower  esti- 
mate of  timber  products  in  general  than  he 
would  have  if  he  had  been  properly  served. 
"The  knowledge  of  the  use  of  timber  products 
now  being  spread  by  the  manufacturers 
should,"  said  Mr.  Kellogg,  "be  supplemented 
by  activity  on  the  part  of  the  dealers  in  their 
own  communities."  Dealers  should,  he  pointed 
out,  make  themselves  authorities  on  building 
construction,  be  in  a  position  to  advise  wisely 
where  and  how  wood  should  be  used,  and  be 
prepared  to  give  prompt  and  economical 
service. 


Business  Notes 

E.  P.  Worden,  formerly  of  the  Fred  M. 
Prescott  Steam  Pump  Works,  Milwaukee,  has 
been  appointed  chief  engineer  of  Henry  B. 
Worthing^on,  Harrison,  N.  J. 

P.  P.  Bourne,  formerly  chief  engineer  of 
Blake  &  Knowles  Steam  Pump  Works,  East 
Cambridge,  Mass.,  is  again  associated  with 
the  International  Steam  Pump  Company  at 
115  Broadway,  New  York. 

The  United  States  Cast  Iron  Pipe  &  Foundry 
Company  will  remove  its  Southern  sales  and 
traffic  oflRces  from  Chattanooga,  Tenn.,  to  1002 
American  Trust  and  Savings  Bank  Building, 
Birmingham,    Ala.,    April    1. 

The  Buffalo  Contractors  Plant  Corporation 
is  the  new  name  under  which  the  Contractors 
Plant  Manufacturing  Company  of  Buffalo  will 
operate  in  the  future.  The  new  company  will 
add  other  contractors'  equipment  to  the  old 
line  of  hoisting  engines  and  derricks.  William 
M.  Hind  will  continue  as  general  manager. 

The  Merchant  &  Evans  Company,  Philadel- 
phia, simultaneously  with  its  50th  anniversary 
has  moved  into  a  new  modern  office  and  ware- 
house adjoining  its  works  on  Washington 
Avenue  between  Twentieth  and  Twenty-first 
Streets.  Enlargement  was  necessary  because 
of  the  rapid  growth  of  business  in  recent  years. 

R.  Martens  &  Company,  Inc.,  24  State  Street, 
New  York  City,  has  prepared  a  24-page  book- 
let that  goes  quite  fully  into  trade  possibili- 
ties and  conditions  in  Russia.  The  text  deals 
with  the  resources,  the  character  of  the  people 
and  the  marked  improvements  that  have  oc- 
curred in  living  conditions  in  that  country 
during  recent  years. 

The  Asbestos  Protected  Metal  Company  of 
Pittsburgh,  has  opened  a  new  office  in  the 
Hurt  Building,  Atlanta,  Ga.,  with  J.  R.  Nichols 
as  manager.  Mr.  Nichols  is  an  engineer  who 
has  been  associated  with  the   company  for  a 


number  of  years  at  the  Chicago  office.  T.  R. 
Galey  will  be  manager  of  the  Asbestos  Pro- 
tected Metal  Company's  new  office  in  the  Prae- 
torian  Building,   Dallas,  Tex. 

The  Federal  Bridge  Company  of  Waukesha, 
Wis.,  announces  that  hereafter  the  concern 
will  be  known  as  the  Federal  Bridge  and  Struc- 
tural Company.  The  change  was  made  when 
it  was  discovered  that  another  concern  was 
operating  under  the  same  name  in  Des  Moines, 
Iowa.  The  new  name  better  indicates  the 
nature  of  the  company's  business,  which  is  in 
steel  work  of  all  classes. 

The  Employees  of  the  Westinghouse  Inter- 
ests held  their  annual  banquet  under  the 
auspices  of  the  Westinghouse  Club  at  Pitts- 
burgh March  11.  William  L.  Saunders,  chair- 
man of  the  board  of  directors  of  the  Ingersoll- 
Rand  Company  of  New  York  City  and  chair- 
man of  the  Naval  Consulting  Board,  was  the 
principal  speaker,  taking  as  his  subject  "In- 
dustrial Preparedness  for  Peace  and  War." 

The  Rodd  Company  has  incorporated  and 
opened  offices  at  1401  Commonwealth  Building, 
Pittsburgh,  Pa.,  and  will  act  as  general  agent 
of  the  Ohio  Wood  Preserving  Company,  Pitts- 
burgh Wood  Preserving  Company,  Michigan 
Wood  Preserving  Company  of  Pittsburgh  and 
the  Compressed  Wood  Preserving  Company  of 
Cincinnati.  In  addition,  special  plant  and  en- 
gineering equipment  will  be  handled. 

The  I.  P.  Morris  Company  of  Philadelphia 
has  just  secured  a  contract  for  a  19,500-hp. 
.  vertical  shaft,  single-runner  turbine,  to  operate 
under  a  head  of  68  ft.,  at  a  speed  of  100  r.p.m., 
for  the  lock  12  development  of  the  Alabama 
Power  Company,  on  the  Coosa  River.  The 
unit  is  to  be  2000  hp.  greater  in  capacity  than 
the  four  existing  I.  P.  Morris  units  in  the  same 
station,  the  head  and  speed  for  all  five  units 
being  the  same. 

H.  F.  Wardwell,  formerly  home  office  man- 
ager of  the  Detroit  Steel  Products  Company, 
has  been  appointed  general  sales  manager.  He 
succeeds  P.  A.  Smith,  who  recently  resigned  to 
enter  another  line  of  business.  Mr.  Wardwell 
is  a  graduate  of  Cornell  University  in  archi- 
tecture. He  was  with  Albert  Kahn  previous 
to  becoming  connected  with  The  Detroit  Steel 
Products  Company  as  an  estimator,  subse- 
quently becoming  head  of  that  department. 
During  the  past  few  years  he  has  acted  as 
special  company  representative  on  large  build- 
ing jobs. 


Trade  Publications 

The  following  companies  have  recently  issued 
trade  literature: 

Link-Belt  Company,  Chicago,  catalog  250,  64 
pages,  portable  wagon  and  truck  loaders. 

Chicago  Pneumatic  Tool  Company,  Chicago, 
bulletin  E-38,  4  pages,  Duntley  Universal  elec- 
tric hammer  drill. 

Thew  Automatic  Shovel  Company,  Lorain, 
Ohio,  catalog,  12  pages,  Thew  electric  railway, 
electrically  operated  shovels,  and  an  explana- 
tion of  their  operating  principles. 

A.  S.  Cameron  Steam  Pump  Works,  11 
Broadway,  New  York,  bulletin  110,  duplex 
packed  and  compounds  packed  piston  boiler 
feed  and  tank  pumps,  center  packed  plunger 
power  pumps  and  parts. 

Blaw  Steel  Construction  Company,  Pitts- 
burgh, catalog  14,  96  pages,  complete  line  of 
Blawforms  for  concrete  construction  as  used  in 
sewers,  aqueducts,  subways,  retaining  walls, 
buildings,  reservoirs,  tanks,  roads  and  side- 
walks, and  curbs  and  gutters. 

Coatesville  Boiler  Works,  Coatesville,  Pa. 
Bulletin  18,  8V2  x  11  in.;  8  pages,  illustrated. 
Describe  the  Coatesville  vertical  fire-tube  boiler 
which  has  for  its  claims  a  fire-door  opening 
without  seam  or  rivets,  a  forged  steel  mud  ring, 
a  scale  precipitating  and  settling  chamber,  a 
protector  to  the  crown  sheet,  and  tubes  ar- 
ranged in  straight  rows  both  ways  for  easy 
cleaning.  This  boiler  is  built  in  18  sizes  from 
6%  to  57  hp. 


CONTRACTING  NEWS 


Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


THE  SUSPENSE  in  regard  to  whether  build- 
ing operations  would  go  forward  at  a  normal 
rate  in  the  face  of  the  high  price  of  steel  and 
other  materials  seems  to  be  at  an  end.  New  York 
is  showing  signs  of  especial  activity,  the  real 
estate  market  being  much  improved,  and  Febru- 
ary building  permits  issued  in  seventy-six  lead- 
ing cities  show  a  20  per  cent  gain  in  value  over 
those  for  the  same  month  of  1915.  This  situation 
and  the  car  requirements  of  the  railroads  are 
having  their  effect  on  the  lumber  industry.  In 
the  Western  States,  where  fir  is  chiefly  produced, 
shipments  and  orders  at  65  leading  mills  far  ex- 
ceeded production  during  the  second  week  of 
March.  In  the  past  two  weeks  the  Eastern  and 
Southern  producers  were  harder  hit  by  the  car 
shortage,  and  while  orders  kept  ahead  of  pro- 
duction shipments  fell  behind.  All  these  factors 
are  stiffening  the  lumber  market.  Contractors 
and  engineers  can  no  longer  count  on  buying 
lumber  at  any  price  for  quick  delivery,  and  figur- 
ing will  now  have  to  be  done  well  in  advance  on 
the  larger  orders. 

Railroad  earnings  continue  to  show  very  large 
gains  over  those  of  last  year,  and  the  railroads 
continue  to  be  heavy  buyers  of  locomotives,  cars 
and  rails.  Orders  are  now  being  placed  at  a  good 
rate  for  rails  to  be  rolled  next  year.  The  steel 
business  is  still  expanding,  and  unfilled  orders 
on  the  books  of  the  U.  S.  Steel  Corporation  at  the 
end  of  last  month  established  a  new  high  record. 
The  report  announcing  this  figure  states  that 
improvements  to  the  Corporation's  properties 
costing  $70,000,000  have  been  decided  on  for  the 
current  year  and  that  $91,200,000  remains  to  be 
spent  on  projects  previously  authorized. 

Buildings 

Contracts  were  let  last  week  for  a  $165,000 
school  at  Providence,  R.  I.,  for  a  twenty-eight 
story  hotel  in  New  York  City  and  for  the 
$237,000  addition  to  the  postoffice  at  Oklahoma 
City.  Bids  are  desired  for  erecting  a  $375,000 
cold-storage  plant  at  Madison,  Wis.,  and  for  build- 
ing a  $200,000  high  school  at  Walla  Walla,  Wash. 

The  new  work  proposed  includes  the  following: 
plans  filed  in  New  York  City  for  a  $225,000  fac- 
tory, $600,000  apartment  building,  $250,000  tele- 


phone exchange;  architect  engaged,  $250,000  ice 
plant,  Hoboken,  N.  J.;  plans  being  prepared, 
$2,000,000  oil  refinery,  Lincoln  Park,  N.  J.;  plans 
being  prepared,  $225,000  school,  Ridgewood,  N.  J.; 
$250,000  church  and  $1,000,000  cathedral  pro- 
posed, Greensburg,  Pa.;  improvements  to  steel 
plant,  $1,000,000,  Farrell,  Pa.;  $1,000,000  chemi- 
cal plant  proposed,  Terre  Haute,  Ind. ;  contract 
for  steel  work  to  be  let,  $1,000,000  athletic  club, 
Milwaukee,  Wis.;-  $500,000  building  proposed, 
Sioux  City,  Iowa;  plans  completed,  $250,000  hotel, 
Wichita,  Kan.;  architects  employed,  $1,000,000 
hotel,  Dallas,  Tex.;  architects  employed,  $200,000 
school  building,  Idaho  Falls,  Idaho. 

Bridges  and  Roads 

Six  large  bridge  contracts  are  reported  this 
week.  They  include  the  $213,000  bridge  let  at 
Worcester,  Mass.;  the  $117,000  bridge  at  Dayton, 
on  which,  with  two  smaller  bridges,  bids  were 
opened  March  15;  the  $600,000  Central  Avenue 
bridge  and  the  sub-structure  for  the  Kansas  City 
Southern  bridge,  both  over  the  Kaw  River  at  Kan- 
sas City;  a  $155,000  bridge  at  Hamilton,  Ohio; 
and  the  $303,000  Eastlake  Avenue  bridge  at 
Seattle.  Plans  are  also  being  prepared  for  a 
$150,000  concrete  viaduct  at  Birmingham,  Ala. 

Contracts  awarded  last  week  for  paving  and 
road  work  include:  Danville,  111.,  concrete  and 
brick  roads,  nine  contracts,  $1,169,000;  Mason 
City,  Iowa,  grading  and  paving,  $90,000;  Oak- 
land, Tex.,  21  blocks  concrete  paving;  Seattle, 
street  paving,  $110,000;  Bakersfield,  Cal.,  con- 
crete road  work,  $85,000;  Fresno,  Cal.,  street  pav- 
ing, $100,000.  In  addition,  bids  were  opened  at 
Buffalo  for  paving  work  to  cost  $87,000,  at  Beloit, 
Wis.,  for  97,000  sq.  yd.  of  paving,  and  at  Los 
Angeles  for  the  road  work  to  cost  $62,000. 

Bids  will  be  opened  for  road  and  paving  work 
soon  in  the  following  cities:  London,  Ont.,  55,000 
sq.  yd.  asphalt  on  concrete  base,  March  30;  Dover, 
N.  J.,  38,000  sq.  yd.  of  paving,  April  11;  Marys- 
ville,  Tenn.,  75,000  miles  road  work,  March  30; 
Bartow  (April  18)  Sarasota  (April  20)  and 
Bronson  (April  10),  Fla.,  24  to  29  miles  each  of 
paved  roads. 

Proposed  road  work  includes:  repaving  Queens- 
boro   Bridge,   New  York   City,   $144,000;    paving 


work  exceeding  $2,000,000,  Cincinnati;  bonds  sold 
for  $94,000  paved  road,  Cleveland;  brick  road 
work,  $250,000,  Abingdon,  111.;  street  paving, 
$103,000,  Logansport,  Ind.;  $300,000  road  bonds 
sold,  Lexington,  Ky. ;  street  widening,  $150,000, 
St.  Louis;  road  work,  $150,000,  Houston,  Tex.  It 
is  stated  that  road  and  bridge  work  contem- 
plated by  the  Bureau  of  Public  Works  at  Manila 
for  1916  will  cost  approximately  $2,350,000. 

Waterworks  and  Sewers 

The  lowest  bid  received  at  Newark,  N.  J.  for 
the  settling  basins  for  the  Passaic  sewer  was 
$780,000.  A  low  bid  of  $96,000  was  received  at 
St.  Paul  for  constructing  a  sewer.  Sewer  work 
amounting  to  $300,000  has  ben  contracted  for  at 
Houston,  Tex.  The  laying  of  water  mains  con- 
tracted for  at  Salt  Lake  City  will  cost  $85,000. 
Bids  are  desired  for  building  18  miles  of  sewers 
ranging  from  8  in.  to  54  in.  at  Jacksonville,  Fla., 
and  for  constructing  a  $57,000  sewage-disposal 
plant  at  Xenia,  Ohio. 

Proposed  work  noted  includes:  $100,000  sewer 
system.  Little  Falls,  N.  J.;  $200,000  trunk  sewer, 
Akron,  Ohio;  $273,000  sewer  system,  Logansport, 
Ind.;  $600,000  water  works  improvements,  Ever- 
ett, Wash. ;  and  $500,000  storm-sewer  system, 
Fresno,  Cal. 

Miscellaneous 

A  contract  for  land  reclamation  involving  1,- 
000,000  cu.  yd.  of  fill  has  been  awarded  at  Boston, 
and  a  $300,000  railroad  contract  has  been  awarded 
at  Potter,  Ark.  Bids  will  be  opened  April  11  for 
another  section  of  the  Dorchester  tunnel  in  Bos- 
ton. Bids  are  desired  at  Duluth  for  constructing 
a  $127,000  drainage  ditch. 

Park  improvements  costing  $600,000  are  under 
consideration  at  Atlantic  City.  It  is  reported  that 
the  International  Railway  Company  at  Buffalo 
will  make  improvements  costing  $1,150,000. 
Street  railway  improvements  that  will  cost  $1,- 
500,000  are  planned  in  St.  Paul.  It  is  reported 
that  a  55-mile  railroad  extension  is  to  be  built 
near  Lewistown,  Mont.  It  is  stated  that  harbor 
improvements  are  being  planned  at  Los  An- 
geles, the  first  unit  of  which,  it  is  estimated, 
will  cost  $1,500,000. 


WATERWORKS 


PROPOSED     WORK. 

Cohoet,  N.  Y. — Improvements  contem- 
plated to  the  water  works  Including  me- 
tering of  supply  pumps  and  Improvements 
to  water  works  station,  and  Installation  of 
electrically  driven  pumps. 


"Sewers  and  Sewage 


Dunbar,   Pa. — See 
Disposal." 

Kensington,  Md. — Senate  passed  bill 
authorizing  bond  issue  for  water  works 
here. 

Mount  Rainier,  Md, — Senate  passed  bill 
authorizing  bond  issue  for  constructing 
water  works  here. 

Rising  Sun,  Md. — Senate  I>a8sed  bill 
providing  bond  issue  for  constructing 
water  works  and  municipal  improvements 
here. 

Shreveport,  La. — John  B.  Hawley,  Fort 
Worth.  Tex.,  engaged  as  engineer  for  the 
water  works  and  sewer  system. 

McKeetport,  Pa. — City  Council  voted  to 
purchase  three  pumps  with  capacity  of 
13,000,000  gal.,  divided  into  4,  5  and  6  mil- 
lion gal.  units. 

Barnetvllle,  Ohio. — About  125,000  water 
norks  Improvement  bonds  sold  by  city. 

Toledo,  Ohio. — Repairs  to  water  works 
contemplated.  Address  Director  Public 
Service. 

Wooster,  Ohio. — Waterworks  improve- 
ment bonds  for  tl4,000  will  he  sold  April 
(  by  Fred  B.  Faber,  City  Aud. 

River  Forest  (Post  Offlce  Chicago),  III. — 
Election  to  be  held  April  8  to  vote  on  new 
water  works  equipment  costing  $7,000. 
William  .McMunn,  Engr.,  112  West  Adams 
Street,  Chicago;  A.  S.  Hatch,  Viltage 
Clerk. 


Ft.  Madison,  Iowa. — Citizens  Water  Co. 
will  construct  a   reservoir. 

Lawrence,  Kan. — Election  soon  to  be 
held  to  vote  (175,000  bonds  for  water 
works. 

Norfolk,  Neb. — Citizens  voted  $10,000 
bonds   for  water  works. 

Syracuse,  Neb. — Election  soon  to  be 
held  to  vote  $17,000  bonds  for  water  works 
and  electric  light  plant. 

Lake  Norden,  S.  D. — Citizens  voted  $20,- 
"00  bonds  for  constructing  water  works 
anil  an  electric  light  plant.  Address  City 
Clerk. 

Wesslngton,  8.  D. — City  Council  con- 
sidering constructing  water  works. 

Bozeman,  Mont. — Reported  City  Coun- 
cil has  passed  resolutions  for  issuing  $250,- 
000  bonds,  money  to  be  used  to  redeem 
outstanding  water  works  bonds  and  for 
extending.  Improving  and  enlarging  the 
present  system  and  acn'iiring  an  auxiliary 
system  from  Bozeman  Creek. 

Harlowton,  Mont. — Citizens  voted  $15.- 
000  bonds  for  extending  water  works.  S. 
K.  Campbell.  City  Clerk:  Georcre  E.  Baker, 
Consulting  Engineer,  Whitehall. 

Helena,  Mont. — City  Health  Dept.  ha» 
recommended  to  Council  installation  of  a 
liquid  chlorine  plant  for  filtration  pur- 
poses at  the  head  works  of  city  water 
supply. 

Reported  Installation  of  water  works 
system  In  East  Helena  is  under  considera- 
tion. 

St.  Loult,  Mo. — All  bids  opened  by  Bd. 
Public  Service  for  constructing  5-mile 
pipe  line  from  BLsaell's  Point  to  recon- 
structed Compton  Hill  Reservoir  rejected. 

Malvern,  Ark. — Water  bonds  for  $65,700 
and  sewer  bonds  for  $28,800  will  be  sold 
March  25  by  Commissioners  Water  Works 
Improvements  Dist.  No.  10  and  Sewer  Im- 
provement DIst.  No.  11  (G.  E.  Mattison, 
Chmn.). 


Barstow,  Tex.— Trl  State  Engineering 
Company,  318  First  Natl.  Bank  Bldg.,  El 
Paso,  engaged  to  prepare  surveys  and 
plans  and  specifications  for  water  works 
system  and  desired  correspondence  in 
connection  with  materials,  tools,  etc., 
necessary  for  construction  of  the  system. 
Trenching  machines  or  excavators,  me- 
ters, pumping  machinery  pipe,  oil,  Diesel 
engines,  pumps,  etc.  The  supply  is  se- 
cured from  wells  water  lifted  100  ft., 
driven  a  mile  and  stored  in  cement  reser- 
.^.^^^  PiP®''  ^y  gravity  under  head 
of  350  ft,   12  miles  to  distributing  mains. 

Coleman,  Tex.— Henry  E.  Elrod,  South- 
western Life  Building,  Dallas,  engaged  to 
prepare  plans  for  a  reinforced  concrete 
reservoir. 

Sablnal,  Tex. — Sablnal  Water  &  Ice 
Company  Is  reported  on  contemplating 
improvements  including  one  two-stage 
centrifugal  pump,  250  gal.  per  minute,  un- 
der 160  ft.  head  and  motor. 

Clovls,  N.  M. — Plans  being  prepared  for 
Improvements  and  extensions  to  water 
works  and  lighting  plant;  estimated  cost, 
$35,000.  I^urna  &  McDonnell,  Engrs.,  In- 
terstate Building,  Kansas  City,  Mo. 

Everett,  Wash. — Plans  completed  about 
April  15  for  the  water  works  improve- 
ments to  cost  $600,000.  i^urns  &  McDon- 
nell, Engrs.,  Interstate  Building,  Kansas 
City,  Mo.    Bonds  have  been  sold. 

San  Diego,  Cal.— Contract  will  be  let 
in  April  for  furnishing  material  for  a 
36-in.  wood  stave  pipe  line  between  Dul- 
zura  Creek  and  Upper  Otay,  about  6 
miles.  George  Cromwell,  City  Engineer, 
and    H.    M.    Lockwood,    City   Manager. 

Buhl,  Idaho.— Reported  Council  contem- 
plates improving  water  works  at  a  cost  of 
$50,000,  including  a  new  pumping  plant, 
reservoir  and  filtration  plant. 

Seattle,  Wash. — C.  L.  Evans.  Commis- 
sioner Projected  Water  District  No  2 
outlined    plans    before    the    City    Utilities 


CommiUee  of  City  Council  for  project  to 
supply  district  between  the  north  city 
limits  and  Snohomish  County  with  water. 

Stevenson,  Wash. — Water  works  fran- 
chise granted  to  Stevenson  Water  Co.  by 
the  County  Commissioners  to  lay  water 
pipe  lines  along  public  highways  of 
county  in  vicinity  of  Stevenson. 

Portland,  Ore. — Contract  will  soon  be  let 
by  Waterworks  Dept.  for  furnishing  300 
tons  of  6-in.,  350  tons  12-in.  c.i.  pipe;  10 
tons  special  casting;  15  tons  lead;  100  6-in. 
gate  valves,  and  100  cast  frames  and  cov- 
ers.    Address  City  Auditor. 

Manila,  P.  I.— See  "Paving  and  Roads." 

BIDS     DESIRED. 

Boston,  Mass.— Until  March  27,  by  Sup- 
ply Department  (D.  Frank  Doherty. 
Supt.)  for  furnishing  to  the  Public  Works 
Department  Water  Service,  high  pres- 
sure fire  service.'  60  tons  8  in.  c.-i.  P'P*; 
90  tons  12  in.  c.-i.  water  pipe,  bell  and 
spigot,  according  to  specifications  and 
contract. 

Illon,  N.  Y.— Until  April  11  by  Board 
Water  Commissioners  for  constructing 
reinforced  concrete  covered  filter  beds, 
clear  water  basin  and  control  house,  ad- 
vertised In  Engineering  Record.  J.  D. 
Ringwood,  Engr.,  City  Hall. 

New  York,  N.  Y.— Until  April  11  by 
Board  Water  Supply,  Municipal  Building, 
for  Contract  169,  advertised  in  Engineer- 
ing Record. 

Pontotoc,  Miss. — Reported  desired  until 
March  27  for  c.-i.  pipe.  Class  "B."  and 
fittings:  also  lead  and  other  material  lor 
water  works.  A.  W.  Kearly,  Mgr.  Ponto- 
toc Water  Works  Co. 

Coshocton,  Ohio. — Chester  &  Fleming, 
Pittsburgh,  Pa.,  engaged  to  prepare  plans 
for  3,000,000  gal.  vertical  triple  expansion 
pumping  engine.  Contract  to  be  let  soon 
after  April   1. 
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Cincinnati,  Ohio.— Until  March  30  by 
Board  Park  Commissioners  (William 
Hodgkinson,  Secy.)  for  reinforced  con- 
crete and  cement  work,  plumbing  and 
electrical  work  in  connection  with  the 
Third  Street  Reservoir  Playground.  A. 
Lincoln  Frechheimer,  Archt.,  1534  Union 
Trust   Building,    Cincinnati. 

Until  April  3,  by  Osarke  S.  Johnson, 
Secy,  to  Dir.  Pub.  Service,  for  cleaning 
c.-i.  pipe,  special  castings,  valves  and 
other  miscellaneous  worlc  for  water  dis- 
tribution  system   of  Cincinnati. 

Cleveland,  Ohio. — Reported  desired  until 
March  28  by  Commissioner  of  Purchase 
&  Supplies  for  valves  for  Department  of 
Public    Utilities.    Division    of   Water. 

South  Charleston,  Ohio. — Until  March 
31,  by  Board  Trustees  Public  Affairs,  for 
constructing  water  works,  advertised  in 
Engineering  Record. 

Versailles,  Ind. — Until  April  1,  by  Otto 
C.  Busehing,  Town  Clerk,  for  construct- 
ing gravity   water   works  system. 

Chicago,  Ml. — Until  March  28,  by  Board 
Local  Improvements  (Edw.  J.  Glackin, 
Secy.),  for  water  supply  pipe  in  South 
Carpenter,  West  Bishop,  West  Fifty-fifth 
and  numerous  other  streets. 

Rochelle,  III.— Until  April  3,  by  W.  B. 
McHenry,  Mayor,  for  furnishing  electric- 
ally driven  pumping  machinery  and  ac- 
cessories.   W.  H.  Williams,  City  Clerk. 

Bayard,  Neb. — Until  April  1  (readver- 
tlsement),  by  Village  Clerk,  for  construct- 
ing water  works  to  consist  of  one  8-in. 
well,  350.000  gals,  per  day,  a  250-ga!.  trip- 
lex single  acting  pump,  140-ft.  head,  a 
.^0,000  gal.  steel  tank  on  36-ft.  tower, 
7483  ft.  8,  6  and  4-in.  Matheson  steel 
joint  main  hydrant,  valves,  etc.  Selzer 
&  Finley,  Engrs.,  Scottsbluft,  Neb. 

Norfolk,  Neb.— Until  April  17,  by  P.  F. 
Stafford,  City  Clerk,  for  water  system  ex- 
tensions in  Water  Extension  Dists.  Nos. 
21  to  32  inclusive,  advertised  in  Engi- 
neering Record. 

Beresford,  S.  D.— Until  April  3.  by 
Frank  Bruehler,  City  Aud.  for  one  air 
compressor  pump,  total  lift  required  S60 
ft.;  one  power  pump,  total  lift  required. 
192  ft.:  quantity  of  water  desired,  250  to 
400  gals,  per  minute.  Pumps  to,  be  oper- 
ated by  a  25-hp.  oil  engine  furnished  by 
city. 

Henryetta,  Okla.— Until  March  28  by 
City  Clerk  for  constructing  5>4  miles  of 
flow  line,  intake,  pump  house,  1,000,000 
gal.,  rapid  sand  filter.  M.  A.  Herman, 
City  Engr. 

Bandon,  Ore. — Until  April  5,  by  J.  S. 
Sawyer,  City  Engr.,  for  furnishing  ma- 
terial for  repair  and  extension  to  water 
system,  to  consist  of  51,634  ft.  4  to  14-in. 
pipe,    gate   valves,    hydrants,    fittings,   etc. 

Panama. — Until  April  8  by  Maj.  Earl  I. 
Brown,  Corps  Engrs.,  U.  S.  A.,  General 
Purchasing  Officer  Panama  Canal  Com- 
mission, Washington,  D.  C,  for  Clr.  1023— 
Malleable  iron  castings,  steel  and  Iron 
pipe,  lead  pipe,  etc. 


-il^Athens,  Ohio. — Contracts  for  water 
works  improvements  award  by  city  as  fol- 
lows; Laying  water  mains  to  and  from 
reservoir,  to  Bart  Davidson  of  Athens,  at 
$11,367;  constructing  reservoir,  to  Charles 
P.  Kircher  of  Athens,  at  $27,966. 

•Youngstown,  Ohio.  —  Following  con- 
tracts for  water  works  supplies  for  1916 
awarded  by  Bd.  Control  March  11  as  fol- 
lows: Fire  hydrants,  to  R.  D.  Wood  &  Co., 
Philadelphia,  Pa.,  at  $28.45  each;  to  U.  S. 
Cast  Iron  Pipe  Co..  Pittsburgh,  Pa.,  for 
100  or  less  tons  c.-i.  pipe,  at  $30.62  per 
ton,  for  pipe  6  to  20  In.  and  $33.62  for  4  in.; 
to  Wilkoff  Co.,  Youngstown,  50  tons  or  less 
pig  lead,  at  $7.35  per  100  lb.;  to  Morgan 
Mfg.  Co.,  250  or  less  valve  boxes;  to  Dar- 
ling Pump  &  Mfg.  Co.,  WiUiamsport,  Pa., 
for  150  or  less  gate  valves. 

i(Berwyn,  III, — Contract  for  water  sup- 
ply pipe  in  62d  and  Greenwood  Aves. 
(bids  opened  March  7),  awarded  H.  D. 
Hallet,  Aurora.  Oscar  N.  Lindahl,  Secy. 
Board    Local    Improvements. 

^Sheboygan,  Wis.— Contract  for  fur- 
nishing a  pump  of  1,000,000  gal.  capacity 
awarded  by  Water  Commission  to  Allis- 
Chalmers  Co.,  Milwaukee,  at  $29,335. 

Minneapolis,  Minn. — Lowest  bid  opened 
March  10  by  City  for  furnishing  corpora- 
tion cocks  submitted  by  Janney  Semple 
Hill  &  Company,  1st  Ave.  S.  and  2d  St., 
at  56  cts.  for  3,500  %-in.,  71  cts.  for  300 
%-ln.  and  by  C.  A.  Smith  Mfg.  Company, 
for  1,000  %-in.  curb  stop  cocks  at  $1.47 
f.   o.   b.  Minneapolis. 

-^Houston,  Tex. — Contract  awarded  J.  G. 
Brown  Co.  for  pumps,  electric  motors,  etc., 
at  North  Main  Street  water  works,  for 
which  $22,000  has  been  appropriated. 

-^Jones,  Okla.— Contract  for  construct- 
ing waterworks  and  electric  light  plant 
awarded  Rowlett  &  KIrby,  Oklahoma,  at 
$8,350  (bids  opened  March  10).  Chester 
A.   Keyes.  Clerk. 

•Seattle,  Wash. — Contract  for  laying 
water  mains  on  Wyoming  Avenue  award- 
ed by  Bd.  Public  Works  to  Nilson  &  Co. 
at    $12,347. 

Anaheim,  Cal. — Contract  for  construct- 
ing siphon  at  Horseshoe  Bend  for  Ana- 
heim Union  Water  Co.  awarded  Western 
Iteinforced  Concrete  Pipe  Co.,  Los  Angeles, 
at  $10,000. 

Los  Angeles,  Cal. — Council  has  rescind- 
ed former  action  and  awarded  contract 
to  Hunter  Brokerage  Company,  933  Se- 
curity Bldg.,  for  furnisihng  1100  tons  c.  i. 
pipe,  various  sizes,  for  Public  Service 
Department  at  $37,600. 

Lowest  bid  opened  by  Board  of  Super- 
visors for  furnishing  gate  valves  sub- 
mitted by  Smith  Booth  Usher  Company, 
Los   Angeles. 

•Salt  Lake  City,  Utah.— Contract  for 
furnisliing,  laying  watermains  awarded  by 
City  Commission  to  Wheelwright  Constr. 
Co.,   Ogden,  at  $85,060. 


PPICES     AND     LETTINGS. 
■kindicates  award  of  contract. 

•  Lewlston,  N.  Y. — Contract  for  furnish- 
ing and  installing  filters  awarded  by  city 
to  Norwood  Engineering  Co.  of  Lawrence, 
Mass.,    at   $7,600. 

•  Rochester,  N.  Y. — Contract  for  sup- 
plying water  pipe  for  year  1916  awarded 
by  Bd.  Contract  &  Supply  to  U.  S.  Cast 
Iron   Pipe   &   Foundry   Co.   of   Buffalo   at 

$25,600. 

•Atlantic  City,  N,  J.— Contract  for  fur- 
nishing gate  and  check  valves  (bids 
opened  March  16  by  City  Commissioners 
awarded  Rensselaer  Valve  Mfg  Co.,  Troy, 
at  $10,661.  About  95  gate  valves,  6,  S. 
12,  16  and  20-in.  (Bell  ends)  and  59  6,  8 
and  12-in.  (flange  ends),  26  check  valves, 
6,  8  and  12-in.  flange  ends.  Next  three 
bidders:  A.  P.  Smith  &  Company,  $11,- 
798;  R.  D.  Wood  Company,  Philadelphia. 
Pa,  $12,113,  and  Ludlow  Valve  Company, 
$13,616. 

•  New  Brunswick,  N.  J. — Contract  for 
two  5,000.000  gal.  tubine  driven  centrifugal 
pumps,  head  150  ft.,  steam  pressure  165%, 
duty  10,000,000  ft.  lb.  awarded  Thomas 
J.  Radley.  Inc.,  143  Liberty  Street,  New 
Tork,  at  $14,100;  foundation  to  be  built  by 
city  (bids  opened  Feb.  1).  Contract  for 
c.  i.  pipe  awarded  Standard  Pipe  &  Fdry. 
Co.,  Bristol.  Pa.,  for  $28  75  per  ton  of 
2000  lb.,  specials  at  3  cents  per  lb.  f.o.b. 
New  Brun.sWick.  Other  bidders:  Donald- 
son Iron  Co.,  $30.20;  Warren  Foundry  & 
Machine  Co..  $29.20:  U.  S.  Cast  Iron  Pipe 
&  Foundry  Co.,  $29.35.  Asher  Atkinson. 
City  Engr. 

•  Washington,  D.  C. — Contract  for  con- 
structing cover  over  Reno  reservoir  for 
Water  Department,  Washington,  Vr.  C, 
awarded  Edgar  H.  Mosher,  Washington, 
D.   C,  af  $15,190. 

•  Nashville,  Tenn.— Contract  for  supply- 
ing 900  Empire  water  meters  awarded  by 
City  i^^Vjmmission  to  National  Meter  Co., 
Nashville.  About  $10,000  appropriated  for 
meters. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED     WORK. 

Little  Falls,  N.  J. — Citizens  voted  au- 
thorizing Township  Committee  to  issue 
$100,000  bonds  for  constructing  sewerage 
system  and  disposal  plant.  Plans  pre- 
pared by  H.  J.  Garder,  Citv  Engineer, 
Paterson,  and  have  been  approved  by  the 
State   Board  of  Health. 

Dunbar,  Pa. — Borough  Council  reported 
considering  bond  issue  for  constructing 
sewers,   water  works  and   paving  streets. 

New  Castle,  Pa. — Cost  of  constructing 
connecting  sewer  on  East  Side  estimated 
at  ?25,000.  C.  H.  Milholland,  City  Engi- 
neer. 

Sayre.  Pa.— State  Department  of  Health 
at  Harrisburg,  issue  decree  requiring  bor- 
ough of  Sayre  to  construct  sewage  dis- 
posal plant. 

West  Middlesex,  Pa. — Construction  of  a 
sewer  system  is  contemplated  by  Town 
Trustees. 

Wheatland,  Pa. — Construction  of  a 
sewer  system  is  contemplated  by  Town 
Trustees. 

Newark,  Del. — Sewer  Commission  and 
Town  Council  considering  improvements 
to  the  sewer  system  for  the  benefit  of 
Delaware  College  and  to  cost  $9,000. 

Hagerstown,  Md.— House  of  Delegates 
passed  bill  authorizing  Hagerstown  to 
construct  a  sewerage  FVstem.  Bonds  to 
amount  of  $750,000  to  be  issued  for  same. 

Shreveport,    La. — See    "Water   Works." 

Columbus,  Ohio. — In  a  report  to  City 
Department  Public  Service,  F.  H.  Eno, 
Prof.  Dept.  Engineering,  Ohio  State  Uni- 
versity, recommended  improvements  to 
sewer  system. 

Lorain,  Ohio. — Contract  will  be  let  about 
July  for  constructing  a  sewer  in  Reid 
Avenue  costing  $17,000,  including  1,200  ft. 
12-in.  vitri.  pipe  and  1,670  ft.  42  and  60-in. 
brick  sewer.  C.  M.  Osborn,  City  Engi- 
neer. 


Urbana,  Ohio.— Citizens  March  14 
voted  $9,900  bonds  for  constructing  sew- 
ers. Emmett  F.  Sweetman,  City  Engi- 
neer. 

Logansport,  Ind. — Improvements  planned 
for  tnls  year  include  sanitary  sewer  sys- 
tem to  drain  southeast  section  from 
I'^fth  Street  to  Spencer  Park  and  from 
Broadway  to  Wabash  River,  estimated 
cost  $273,000;  asphalt  paving  on  West 
Broad,  cost  $18,500;  Wheatland  Avenue, 
$33,000;  Linden  Avenue,  $37,500,  and  Race 
Street,  $14,000.  Paving  of  Erie  Avenue 
with  concrete  and  Including  sewer,  to 
cost  approximately  $60,000,  ts  under  con- 
sideration.   Address  City  Clerk. 

Dearborn,  Mich. — Expenditure  of  about 
$90,000  for  improving  and  enlarging  sew- 
erage system  being  considered  by  city. 

Sioux  City,  Iowa. — City  will  construct 
pumping  station  and  Install  sewers  In 
Crescent  Park,  a  suburb  of  Sioux  City. 

Williamsburg,  Iowa. — Preliminary  sur- 
veys being  made  for  sewerage  system. 
Address  Town  Clerk. 

BemldJI,  Minn.— Council  reported  to  be 
considermg  constructing  sewer  extensions, 
to  cost  $12,000.  T.  W.  Sawnson,  City  En- 
gineer. 

South  St.  Paul,  Minn.— See  "Water 
Works." 

Bozeman,  Mont. — Reported  City  Coun- 
cil has  passed  resolution  calling  for  issue 
of  $70,000  bonds  for  extending,  improving 
and  enlarging  sanitary  and  storm  sewer 
system. 

Harlowton,  Mont. — Citizens  will  vote 
April  4  to  issue  ^25,000  bonds  for  con- 
structing sewerage  system  and  disposal 
plant.  S.  K.  Campbell,  City  Clerk; 
George  K.  Baker,  Consulting  Engineer, 
Whitehall. 

Malvern,   Ark.— See    "Water   Works." 

Myrtle  Point,  Ore. — Contract  soon  to  be 
let  by  city  for  constructing  sewer  system, 
to   cost   $18,700. 

Riverside,  Cal. — City  purchased  site  for 
sewage   disposal   works   and   sewer   farm. 

Ogden,  Utah. — City  Commission  con- 
sidering constructing  a  sewerage  system 
in  the  Third  Ward. 

BIDS     DESIRED. 

Boston,  Mass. — See  "Paving  and  Roads." 

Albany,  N.  Y. — Reported  desired  until 
April  20  by  Isidore  Wachsman,  Secy.  Board 
Contract  and  Supply,  for  constructing 
sewers    in    Delaware,    John    and    Rawson 

Streets. 

BInghamton,  N.  Y.— Until  April  19,  by 
W.  Earl  Weller,  City  Engineer,  for  Section 
No.  1  of  the  sewer,  estimated  to  cost 
$150,000.  George  L.  Robinson,  Engineer, 
37  East  Twenty-eighth  Street,  New  Tork. 

Buffalo,  N.  Y.— Until  April  1  (read- 
vertisement),  by  Arthur  W.  Krein- 
heder.  Superintendent  Department  Pub- 
lic Works,  for  constructmg  an  8-foot 
brick  sewer  in  Swan  and  Seneca 
Streets,  between  Hamburg  Street  and  Hy- 
draulic Street;  also  same  time  and  place 
separate  bids  for  constructing  a  6-foot  re- 
inforced concrete  sewer  and  outlet  pro- 
tection in  Babcock  Street,  between  Pre- 
natt  Street  and  north  channel  line  of  Buf- 
falo River. 

Long  Island  City,  L.  I.,  N.  Y.— Until 
March  27  by  Maurice  E.  Connolly,  Pres. 
Borough  of  Queens,  for  constructing  rein- 
forced concrete,  plain  concrete  and  vitr. 
pipe  sewers  in  Kingsland  Avenue,  Alburis 
Avenue,  Toledo,  Van  Dam  and  numerous 
other  streets,  together  with  receiving 
basins,  manholes,  etc.     Security  $30,250. 

Ocean  Beach,  L.  I.,  N.  Y.— Until  April 
4  by  Lederle  &  Provost,  Engineers,  39  W. 
Thirty-eighth  Street,  New  York,  for  con- 
structing sewers  and  sewage  treatment 
works. 

Montclair,  N.  J.— Until  April  10  by 
Harry  Trippett,  City  Clerk,  for  concrete 
and  vitr.  pipe  storm  sewer  in  Church 
Street,  advertised  in  Engineering  Record. 

Maryland. — See   "Paving  and   Roads." 

Washington,  D.  C— Until  March  28,  by 
Commissioners  D.  C,  for  constructing 
sewers,  approximately  1250  lln.  ft.  trunk 
sewer  and  900  lin.  ft.  concrete  in  old 
sewer,  advertised  in  Engineering  Record. 

Lllllngton,  N,  C— Utitil  March  27,  by  J. 
B.  Baggett,  Mayor,  for  constructing  sew- 
erage system,  to  consist  of  approximately 
15,000  ft.  terra  cotta  pipe,  20  bbl.  cement, 
34,000  hard  bricks,  10  flush  tank  syphons, 
manholes,  etc.  J.  B.  McCrary,  Co.  Engr., 
Third   National  Bank  Bldg.,  Atlanta,  Ga. 

Jacksonville,  Fla.— Until  April  14  by 
Board  Bond  Trustees  for  constructing  18 
miles  sanitary  and  storm  sewers,  8  to  54 
in.,  ordinance  No.  N68,  advertised  in  En- 
gineering Record.  L.  D.  Smoot,  Comr. 
Pub.  Wks. 

Jacksonville,  Fla. — Until  April  14  by 
Board  Bond  Trustees  for  furnishing  ma- 
terial for  sanitary  and  storm  sewers,  or- 
dinance N58,  including  54,744  ft.  8  to  24- 
in.  vitr.  sewer  pipe,  9318  ft.  8  to  24-ln. 
c.  i.  pipe,  and  3283  ft.  16,  18,  24  and  36-in. 
c.  1.  culvert  pipe  and  22,797  ft.  27  to  54- 
in.  reinforced  concrete  pipe  and  253  c.  1. 
manhole  frames  and  covers,  advertised  In 
Engineering  Record. 


Cleveland,  Ohio.— Until  March  30  by 
Board  Purchase  and  .Supplies  for  con- 
structing sewers  In  Vaahtl,  Cardwell, 
Helena  and  Taft  Avenues  and  other 
streets. 

Marlon,  Ohio.— Until  March  29  by  H.  A. . 
Stevens.   Clk.  Dir.   Pub.   Service,   for  fur- 
nishing  material    and    constructing   sani- 
tary  sewers    In    Uhler   and    Pennsylvania 
Avenues,  Chester  and  other  streets. 

Xenia,  Ohio.- Until  April  27  by  C.  W. 
Whltmer,  Director  Public  Service,  for  con- 
structing an  Imhoff  sewage  disposal 
plant.  Including  2300  ft.  20-ln.  pipe,  11 
manholes,  1200  cu.  yd.  concrete;  cost 
$57,000.     J.  P.  Shumaker,  City  Engineer. 

Ann  Arbor,  Mich.— Until  April  5,  by 
Board  Public  Works,  for  constructing 
storm  sewer  In  Miller  Avenue,  advertised 
In  Engineering  Record.  Mauley  Osgood, 
City  Engr. 

White  Fish  Bay,  Wis.- Reported  desired 
until  April  3,  by  E.  J.  Martel,  Village 
Clerk,  for  furnishing  maps,  profile  and 
general   plans   for   sewer  system. 

New  London,  Wis. — Reported  desired 
until  April  15,  by  E.  J.  Johnson,  City 
Clerk,  for  constructing  sanitary  sewers  In 
Dorr  Street  and  Beacon  Avenue. 

Anthony,  Kan.— Until  March  30,  by  W. 
R.  Canaan,  City  Clerk,  for  furnishing  ma- 
terial and  constructing  main  and  inter- 
cepting sewers  and  sewage  disposal  works 
and  lateral  sewers  In  District  No.  1.  Black 
&  Veatch,  Engrs.,  Inter  State  Bldg.,  Kan- 
sas   City,    Mo. 

Clay  Center,  Kan. — Until  March  28,  by 
City  Clerk,  for  furnishing  material  and 
constructing  storm  sewer. 

Norton,  Kan. — Reported  desired  until 
March  27  by  the  State  Board  of  Control, 
Topeka.  for  sewage  treatment  plant  at 
State   Sanatorium,    Norton. 

Watertown,  S.  D.— Until  Apr.  17  by 
Charles  Harraan.  City  Auditor,  for  fur- 
nishing and  erecting  two  centrifugal  sew- 
age pumps,  with  motors,  control  equip- 
ment and  other  appurtenances,  advertised 
in  Engineering  Record.  Metcalf  &  Eddy, 
Consulting  Engineers.  Harris  Trust  Build- 
ing, Chicago,  111.  F.  W.  Schrelber,  City 
Engr. 

Billings,  Mont. — Reported  desired  until 
April  5  by  E.  S.  Judd,  City  Clk.,  for  con- 
structing storm  sewer  Involving  9400  ft. 
of  sewer.  Probable  cost  $65,000.  E.  M. 
Sneckenberger,  City  Engr. 

Childress,  Tex. — Reported  desired  until 
April  1  for  constructing  sewerage  system 
and  sewage  disposal  plant.  Probable  cost 
$30,000.     R.  G.  Carraway,  City  Engr. 

Venus,  Tex. — Contract  soon  to  be  let  for 
constructing  sewer  system  and  sewage 
disposal  plant,  costing  $12,000.  J.  D. 
Carter,   Consulting  Engineer,   Dallas. 

El  Centre,  Cal.— Until  March  27,  by  L. 
Northcutt,  City  Clerk,  for  constructing  a 
brick  outfall  sewer.  Olmsted  &  Gillan, 
Engrs..  1112  HoUingsworth  Bldg.,  Los 
Angeles. 

PRICES    AND     LETTINGS. 
■^Indicates  award  of  contract. 

•Providence,  R.  I. — Contracts  for  con- 
structing sewers  awarded  by  Bd.  Con- 
tract and  Supply  as  follows:  McDonough 
and  Hawkins  Streets,  to  W.  B.  Shaw,  at 
$10,630  and  $24,708  respectively;  Ardoene 
Street,  to  Charles  Crankshaw  of  Provi- 
dence, at  $11,993. 

•Wildwood,  N.  J. — Contract  for  con- 
structing a  sewage  treatment  plant  con- 
sisting of  sanitation  R.  W.  Process  of 
sewage  treatment,  awarded  James  Mc- 
Linden  &  Company,  of  Anglesea.  Sub- 
contract awarded  Sanitation  Corporation 
of  New  York,  N.  T.,  for  the  sewage  treat- 
ment. 

•Philadelphia,  Pa. — Contract  for  ex- 
tending Indian  Creek  sewer  In  Sixty- 
ninth  Street  from  Cobb's  Creek  to  GIrard 
Avenue  awarded  to  J.  E.  Brenneman, 
1523  S.   Front  Street,  at  $47,818. 

•  De  Ridder,  La. — Contract  for  con- 
structing sewerage  system  awarded  by 
city  to  Sutherland  Constr.  Co.,  Kansas 
City,  Mo.,  at  about  $35,000. 

•Mansfield,  Ohio. — Contract  for  con- 
structing additions  and  Improvements  to 
sewage  disposal  plant  awarded  to  Ohio 
Valley  Contr.  Co.,  Cincinnati. 

•La  Crosse,  Wis. — Contract  for  con- 
structing trunk  sewer  on  Mississippi 
Street,  the  first  unit  of  sewer  system  in 
southeastern  section  of  city,  to  consist 
of  3093  ft.  concrete  sewer,  egg-shaped, 
46  in.  wide.  69  in.  high,  422  ft.  40  in. 
wide  and  60  in.  high,  8  manholes,  23  catch- 
Imsins  and  91  house  connections  awarded 
by  Bd.  Public  Works  to  Giblln,  Petersen 
&  Screen  of  Chicago,  lU.,  at  $40,937. 

•Woodward,  Iowa. — Contracts  for  im- 
provements at  State  Epileptic  Colony,  at 
Woodward,  awarded  by  State  Bd.  Control, 
Des  Moines,  March  3,  as  follows:  Sewage 
tank,  to  "Des  Moines  Bridge  &  Iron  Co., 
Des  Moines,  at  $16,000,  and  for  sewers,  to 
Empire  Constr.  Co.  of  Des  Moines,  at 
$4,975. 

St.  Paul,  Minn. — Lowest  bid  opened  by 
City  Contracting  Committee  for  con- 
structing Capital  Avenue  sewer  submitted 
by  O'Neil  &  Preston  or  St.  Paul,  at  $96.- 

000. 
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Newark,  N.  J. — Following  are  unit  figures  of  the  four  lowest  bids  opened  March  14 
by  Passaic  Valley  Sewerage  Commissioners  for  part  of  Section  4,  sedimentation  basins 
and  effluent  and  Intake  conduits:  (a)  Arthur  McMullen  Co..  New  York,  N.  Y.,  $787,080; 
(b)  Cavanaugh  Contracting  Co..  New  York,  N.  Y.,  J816,000;  (c)  Mason  &  Hanger  Co.. 
New  York,  N.  Y.,  »843,581;  (d)  William  J.  Coughlin,  Jersey  City,  N.  J.,  $876,100. 

(a)  (b)  (c)  (d) 

2720  Un.   ft.   earth  excavation  and   refilling,    in 

trench,    for    effluent    and    intake    conduits, 

etc $11.50  $20.00  $28.00  $20.00 

Earth   excavation  and  refilling  for  sedimenta- 
tion   basins,    Venturi    meter   chamber,    etc. 

(lump   sum) 26,000.00     60,000.00     43,103.00     27,000.00 

100  cu.  yd.  rock  excav.  in  open  excavations...  1.00  5.00  5.00  10.00 

20,000  cu.  yd.  concrete  masonry.  Class  A,  1:2:4, 

with  Portland  cement 7.50  7.50  7.40  8.50 

48.000    cu.     yd.     concrete     masonry.     Class     B, 

1 :2H  :o.  with  Portland  cement 6.40  6.50  6.60  7.00 

1000  cu.  yd.  boulder  concrete  masonry.  Class  C, 

with  Portland  cement 5.00  6.00  6.60  6.00 

200    cu.     yd.     brick     masonry,     with     Portland 

cement  mortar ". 10.00  14.00  16.00  22.00 

200.000  cu.  yd.  timber  piles,  in  place 0.21  0.24  0.27  0.26 

2.800,000  lb.  steel  for  reinforcement,  etc.,  in  place         0.04  0.03  0.032  0.042 

8000  sq.  yd.  broken  stone  road  surfacing 0.75  0.50  0.90  0.85 

Surface  drains,  vitrified  pipe,  complete,  in  place 

(lump  sum) 500.00  500.00       1,000.00  750.00 

Gallery    piping — 20-in.    c.-i.    sludge   main,   6-in. 

water  mains  and  4-in.  w.-i.  air  mains,  etc. 

(lump    sum) 40,000.00     40,000.00     31,644.05     31,700.00 

Sludge  main — 20-in.  hub  and  spigot,  c.-i.  pipe, 

manhole     pipes,     plug    drain     valves,     etc. 

(lump     sum) 8,000.00     10,000.00       9,381.60       9,100.00 

Gate  valves — Six  60-in  and  including  all  60-in. 

c.-i.  piping  in  Venturi  meter  chamber,  etc. 

(lumpsum) 22,000.00     20,000.00     26,585.22     23,400.00 

Sluice    gates — 24-24    x    36-in.,    including    gate 

hoists,    stem    guides,    etc.,    in    place,    com- 
plete   (lump    sum) 9,250.00       7,000.00       9,372.00       9,000.00 

Sluice  gates  for  effluent  controlling  house — 2-5 

x    10    ft.,    and    4-6    x    8    ft.,    with    operating 

mechanism   (lump  sum) 15,000.00     11,000.00    15,152.50     14,200.00 

50,000    lb.     miscellaneous    iron    castings,    floor 

plates,  pressure  covers,  stop  plank  grooves, 

etc 0.06  0.02  0.05  0.055 

Air    compressors    in    administration    wing,    in- 
cluding   all    electric    wiring,     piping,     etc. 

(lumpsum) 4,000.00       3,300.00       4,683.00       4,000.00 

Electric  wiring  and  lighting  system  in  sedimen- 
tation basin  galleries,  etc.   (lump  sum) 3,750.00       1,500.00       3,000.00       6,000.00 


-A-Houston,  Tex. — Contracts  for  con- 
structing sewers  awarded  as  follows  by 
the  city:  To  Horton  &  Horton  of  Houston, 
for  storm  sewer  on  Euclid  Avenue  and 
laterals  in  Jackson  Avenue  and  on  Mis- 
souri Avenue,  at  $263,994  (bids  opened 
Feb.  17);  Hardman  &  Nelson.  Houston, 
storm  sewer  on  Tuam  Avenue,  $15,577; 
W.  Waldo.  902  Natl.  Bank  Bldg.,  storm 
sewer  on  Crockett  Street  and  laterals  on 
Henderson  and  Silver  Streets,  at  $21,149 
(bids  opened  March  7). 

A-Peterborough,  Ont. — C^Jntract  for  fur- 
nishing sewer  pipe  for  1916  awarded  by 
Bd.  of  Works  to  R.  Hicks  &  Co..  at  70 
per  cent,  off  list  price. 


BRIDGES 


PROPOSED     WORK. 

New^  York,  N.  Y.— F.  J.  H.  Kracke, 
Bridge  Comr.,  has  been  granted  by  Board 
of  Estimate  and  Apportionment  $144,000 
for  reconstructing  present  wood  block 
pavement  on  Queensboro  Bridge. 

Carbondale,  Pa. — Delaware  &  Hudson 
Co.  (James  McMartin.  Ch.  Engr.,  Albany) 
plans  constructing  viaduct  at  intersection 
of  Dundaff  and  Fallbrook  Streets. 

Oubolstown,  Pa. — Reported  construction 
of  county  bridge  joining  Duboistown  and 
Newberry  and  costing  $135,000  is  contem- 
plated. Attorney  Charles  F.  Budel- 
spacher,  Duboistown,  may  be  able  to 
give  information. 

Pennaylvanla. — Permits  issued  by  State 
Water  Supply  Commission  as  follows: 

Bessemer  &  Lake  Erie  Railroad  Co.,  to 
replace  bridge  across  Little  Shenango 
River,   at  Greenville,    Mercer   County. 

Baltimore  &  Ohio  Railroad  Co.,  to  con- 
struct Bridge  No.  19-B,  across  Wills 
Oeek,  4.8  miles  west  of  Somerset-Bed- 
ford County  line  and  1.6  miles  east  of 
Glencoe,  Somerset  County.  Bridge  No. 
9,  Connellsville  Division,  across  Wills 
Creek,  7  miles  north  of  Pennsylvania- 
Maryland  State  line  and  0.7  mile  south  of 
Hyndman.  Bedford  County.  Bridge  No. 
8,  Connellsville  Division,  across  Wills 
Creek,  2.8  miles  north  of  Pennsylvania- 
Maryland  State  line  and  0.2  mile  north 
of  Cook's  Mills,  in  Bedford  County. 
Bridge  No.  7,  across-  Gladden  Run,  1.1 
miles  south  of  Cook's  Mills  and  1.5  miles 
north  of  Pennsylvania-Maryland  State 
line.    In   Bedford   County. 

Commissioners  of  Union  County,  to 
construct  bridge  across  Laurel  Run,  3 
miles  above  mouth.  In  Hartley  Township, 
Union  County. 

Commissioners  of  Wayne  County,  to 
construct  bridge  over  Carley  Brook,  2 
miles  above  its  mouth,  in  Texas  Town- 
ship,  Wayne  County. 

J.  H.  &  C.  K.  Eagle,  Inc.,  to  construct 
culvert  across  and  walls  along  Coal  Run, 
In  the  borough  of  Shamokin,  Northum- 
berland   County. 

Birmingham,  Ala. — Julius  Kendrick, 
City  Engineer,  will  prepare  plans  for  con- 
crete viaduct  at  Twenty-first  Street.  Es- 
timated  cost   $150,000. 

Gadsden,  Ala. — Press  reports  state  that 
new  concrete  span  will  be  constructed 
over  Wills  Creek  on  Gadsden  and  Attalla 
road  by  County  Highway  Commission. 


Kingston,  Tenn. — Bridge  bonds  for  $50,- 
000  to  be  sold  April  3  by  D.  H.  Evans, 
Clk.  Bridge  Committee. 

Waukegan,  III. — Plans  and  specifications 
have  been  prepared  for  concrete  viaduct 
over  ravine  at  Sheridan  Road  at  an  es- 
timated cost  of  $35,000.  J.  J.  Dietmeyer, 
Comr.    Streets  and   Public   Improvements. 

Milwaukee,  Wis.  —  Reported  approxi- 
mately $60,000  will  be  spent  for  concrete 
bridges  in  Milwaukee  County  during  1916. 
H.  J,  KucUing,  County  Highway  Commis- 
sioner. 

BemldJI,  Minn. — Council  reported  con- 
sidering constructing  $10,000  bridge  across 
Mississippi  River.  T.  W.  Sawnson,  City 
Engineer. 

Freeport,  Tex. — Houston  &  Brazos  Val- 
ley R.  R.  (G.  S.  Waid,  Gen.  Mgr.,  Hous- 
ton) reported  planning  constructing 
bridge  over  Brazos  River  at  Freeport,  to 
cost   about    $200,000. 

Spokane,  Wash. — City  Council  has  de- 
cided to  reconstruct  Division  Street  bridge 
with  concrete  instead  of  steel,  at  esti- 
mated cost  of  about  $131,000.  Morton 
MacCartney,  City  Engr. 

San  Diego,  Cal.— See  "Paving  and 
Roads." 

Santa  Barbara,  Cal. — Reported  Board  of 
Supervisors  will  ask  new  bids  for  con- 
structing (a)  3-hinged  skew  concrete 
bridge  and  (b)  three-hinged  arch  con- 
crete bridge  over  Gaviota  Creek  in  Fourth 
Road  District.  Lowest  bid  opened  March 
6  for  (a)  was  from  J.  C.  Llllls,  Santa  Bar- 
bara, at  $12,900,  and  (b)  from  E.  A.  Gar- 
land, Santa  Barbara,  at  $13,690. 

Ft.  Apache,  Ariz. — Steel  bridge  over 
Black  River  at  Ft.  Apache  and  Rice  Sta- 
tion, between  Graham  and  Navajo  Coun- 
ties, destroyed  by  the  floods:  also  bridge 
over  White  River  in  same  district. 

Manila,  P.  I. — See  "Paving  and  Roads." 

BIDS     DESIRED. 

Watertown,  N.  Y. — Reported  desired  un- 
til March  31  by  E.  W.  Sayles,  City  Engri- 
neer.  for  constructing  reinforced  concrete 
bridge  over  Black  River,  336  ft.  long,  18-ft. 
roadway,  3  to  5  piers. 

West  Chester,  Pa.— Until  April  3,  by 
Isaac  Y.  Ash,  Co.  Controller,  for  con- 
structing following  bridges:  Concrete 
and  steel  I-beam  bridge  over  (Chester 
Creek,  East  Goshen  Township;  stone  arch 
bridge  over  Broad  Run,  West  Bradford 
Township;  three-arch  stone  masonry 
bridge  over  Beaver  Creek,  Cain  Town- 
ship, and  two-arch  stone  masonry  bridge 
over  Octoraro  Creek,  West  Sudsbury 
.  Township. 

Bryson  City,  N.  C— Until  April  3  for 
constructing  280-ft.  steel  bridge  and  ap- 
proaches over  Little  Tennessee  River  at 
Judson.  County  Commissioners  to  erect 
superstructure  and  Swain  Highway  (Com- 
missioners to  erect  substructure.  T.  M. 
Howerton,  Engr.,  Bryson  City. 

Irwinton,  Ga. — Reported  desired  until 
April  4.  by  Board  County  Commissioners 
(B.  I.  Stevens,  Chmn.),  for  erecting  steel 
bridge  with  concrete  piers,  etc.,  across 
Commissioners  Creek,  three  miles  from 
Irwinton. 

Sarasota,  Fla.  —  See  "Paving  and 
Roads." 


Jacksonville,  Fla. — Until  April  3,  by 
Committee  on  Public  Works  of  Board 
Bond  Trustees,  for  furnishing  maferial 
and  constructing  reinforced  concrete 
bridge  over  McCoys  Oeek,  between  Cedar 
and  Clay  Streets. 

Barbourvllle,  Ky.— Until  April  4,  by 
Fiscal  Court,  for  six  30-ft.  span  12-ln. 
I-beam  bridges  and  one  24-ft.  span  12-in. 
I-beam  bridge.  Thos.  Hubbard,  Go.  Road 
Engr. 

Youngstown,  Ohio.  —  Reported  desired 
until  April  12  by  County  Commissioners 
for  constructing  concrete  bridge  on  west 
drive  in  Lincoln  Park,  to  be  70  ft.  long, 
with  a  span  of  35  ft.     Probable  cost  $5,000. 

Reported  desired  until  April  3,  by  Board 
County  Commissioners,  for  McCartney 
Road  bridge  over  Lincoln  Park,  to  be  70 
ft.  long  with  sidewalk  on  either  side. 
Probable  cost  $5,000.  Separate  bids  for 
floor  slabs  and  railings  on  bridge  at 
Station  No.  95,  on  North  Lima  Poland 
Road,  and  on  bridges  at  Station  Nos. 
30  and  40  on  McGufCey  Street  extension 
and  Station  Nos.  47  and  60  same  road. 

Dakota  City,  Iowa. — Until  April  5.  by  J. 
G.  Devlne,  County  Auditor,  for  construct- 
ing 12  bridges.  H.  N.  Legreid,  County 
Highway  Engineer,  Humboldt. 

Des  Moines,  Iowa. — Until  April  4  for 
constructing  a  150-ft.  reinforced  concrete 
culvert  10  ft.  wide.  Address  T.  M.  Mc- 
Curdy,  City  Clk. 

Esthervllle,  Iowa.— Until  April  4.  by  Bd. 
of  Supervi-sors,  for  constructing  following 
bridges;  26-ft.  span  and  18-ft.  roadway; 
two  I-beam  30-ft.  span,  16-ft.  roadway; 
30-ft.  span  and  18-ft.  roadway,  all  I-beara 
bridges  with  concrete  slab  floors,  and  con- 
crete deck  sirder,  two  40-ft.  span  17-ft. 
roadway.     Chas.  A.  Root,  Co.  Aud. 

Prlmgham,  Iowa. — Reported  desired  un- 
til April  3  by  J.  B.  Stamp,  Co.  Aud.,  for 
bridge  and  road  work  for  year  1916. 

Sheldon,  Iowa. — Reported  desired  until 
April  3  by  County  Supervisors  for  bridge 
and  road  work  for  coming  season. 

Tama,  Iowa. — Reported  desired  until 
April  4,  for  constructing  culvert  150  ft. 
long.     Address  J.  M.  McCurdy,  City  Clerk. 

Stuntz,  Minn. — Reported  desired  until 
April  5.  by  Town  Board,  for  constructing 
five  concrete  bridges  on  Koivu  Road. 

Newton,  Kan. — Reported  desired  until 
April  3  bv  C.  A.  Young.  County  Clerk,  for 
constructing  a  31  ft.,  60  ft.,  75  ft.  pile 
bridge,  9  concrete  culverts. 

St.  Johns,  Kan. — Reported  desired  until 
April  3,  by  County  Commissioners,  tor  two 
concrete  and  steel  bridges  40  ft.  wide  and 
one  20  ft. 

Wakeeny,  Kan. — Reported  desired  until 
April  3,  by  County  Commissioners,  for 
constructing  60  ft.  steel  or  concrete 
bridge,  also  abutments  for  bridge.  C.  H. 
Bronson,  County  Clk. 

Washington,  Kan.  —  Reported  desired 
until  April  7  by  W.  McKelvey,  City  Clk., 
for  constructing  two  bridges,  one  350-ft. 
span  bridge  and  one  1100-ft.  span. 

Canton,  N.  D. — Until  April  6,  by  Frank 
J.  V.  Kiebert,  County  Auditor,  for  vari- 
ous standard  size  road  culverts,  adver- 
tised in   Engineering  Record. 

Hayvllle,  N.  D. — Reported  desired  until 
April  5,  for  constructing  steel  and  con- 
creti  oiii-.._'.  s  for   Nt-nr  ItlC. 

Sykeston,  N.  D. — Reported  desired  until 
April  4,  Harry  Harding,  Co.  Auditor  for 
corrugated   metal   culverts   for  year   1916. 

Billings,  Mont. — Reported  desired  until 
March  27,  for  constructing  culverts  for 
year  1916.  Address  F.  E.  Williams, 
County  Clerk. 

Perryvllle,  Mo.— Reported  desired  until 
April  4.  by  County  Commissioners,  care  of 
Thomas  J.  Killian,  Road  and  Bridge 
Commissioner,  for  steel  joist  bridge  with 
tubular  piers  and  abutments  over  drain- 
age ditch  96   ft.    spari. 

Galveston,  Tex.— Until  April  10  by  John 
M.  Murch,  Co.  Aud.,  for  constructing  a 
temporary  county  road  bridge  across 
Galveston  Bay. 

Okanogan,  Wash. — Reported  desired  un- 
til April  4,  by  F.  A.  Grainger,  Clerk 
Board  County  Commissioners,  Conconully, 
for  furnishing  material  and  constructing 
a  highway  bridge  over  the  Okaogan  River 
at  Riverside.  Bids  desired  separately  on 
superstructure,  substructure  and  timber 
trestle  approaches.  H.  E.  Smith,  County 
Engineer. 

Portland,  Ore.— Reported  desired  until 
April  7,  by  J.  B.  Yeon,  County  Roadmas- 
ter,  for  constructing  concrete  viaducts 
Nos.  2,  3,  4  and  5  on  the  St.  Helens  Road. 

Ventura,  Cal.— Until  April  6,  by  Board 
of  Supervisors,  for  combination  steel  and 
timber  bridge  150  ft.  span  with  concrete 
end  piers  and  96  ft.  concrete  pile  trestle 
over  San  Antonio  Creek,  near  La  (brosse 
Station.  April  7,  steel  bridge  six  129-ft. 
spans,  flve  concrete  piers,  60  ft.  concrete 
pile  trestle  over  Santa  Clara  River,  near 
Satcoy  (county  furnishes  all  structural 
steel  in  6  spans) ;  also  a  steel  bridge,  one 
240-ft.  span,  and  2  approach  spans  with 
concrete  piers  across  Sespe  Creek,  one 
mile  west  of  Fillmore  (county  furnishes 
steel);  separate  bids  until  April  8  for 
combination  steel  and  timber  bridge  of 
one  200-ft.  span,  across  Ventura  River, 
near  Oanet  .Station. 


Cookstown,  Ont. — Until  March  27,  by  F. 
G.  Campbell,  Co.  Engr,,  and  Frank  Bar- 
ber, Consulting  Kngr.,  57  Adelaide  Street, 
Toronto,  for  constructing  concrete  abut- 
ments for  a  steel  bridge  over  Nottawasaga 
Klver,  between  town  of  Essa  and  Sunni- 
dale. 

Arthur,  Ont.— Until  March  27,  by  Ed- 
ward Gamer,  Township  Clerk,  Arthur,  for 
constructing  a  70  ft.  concrete  arch  truss 
bridge  on  the  Sixteenth  Con.  of  Peel. 
Bowman  &  Connor,  31  Queen  Street,  W. 
Toronto,  Engineers. 

PRICES     AND     LETTINGS. 

•^Indicates  award  of  contract. 

♦Worcester,  Mass. — Following  are  four 
lowest  bids  opened  March  14  for  con- 
structing Lake  Quinsigamond  Bridge:  C. 
W.  Blakeslee  &  Sons,  New  Haven,  Conn., 
$213,304  (awarded  contract);  T.  A.  Gilles- 
pie Company,  New  York,  $214,683;  H.  P. 
Converse  &  Company,  Boston,  $221,684: 
and  Fred  T.  Ley  Company,  Springfield, 
$224,871.  Samuel  H.  Pitcher  Company, 
Engineers,   418  Main   St.,   Worcester. 

irReadlng,  Pa. — Contract  awarded  by 
Reading  Railway  to  Fehr  S  O'Rourke, 
Reading,  for  encasing  with  concrete  stone 
bridge  over  Irish  Creek  and  placing  of 
railings   on   both    sides. 

♦Contract  reported  awarded  by  Penn- 
sylvania R.  R.  to  H.  Focht  &  Company. 
Reading,  for  constructing  a  double  track 
arch  concrete  bridge  1200  ft.  long  over 
Schuylkill  River,  at  Poplar  Neck,  Pa. 

♦Columbus,  Ohio. — Contracts  for  re- 
constructing and  removing  3d  Avenue 
bridge  over  Oientangy  River,  bids  opened 
March  7)  awarded  as  follows:  Superstruc- 
ture, Calital  Construction  Company,  Co- 
lumbus, $8,340;  substructure,  Coshocton 
Construction  Company,  Coshocton,  ?13,- 
220;  approaches  G.  B.  McPherson,  Grove 
City,  $5,439.  John  Peake,  County  Sur- 
veyor. 

Dayton,  Ohio. — Lowest  bids  opened 
March  15  by  City  Commissioner  for  con- 
structing (a)  West  Fifth  Street  bridge, 
(b)  Webster  Avenue,  (c)  Keowee  Avenue 
bridge  were:  Dravo  Contracting  Co.,  Dia- 
mond Bank  Bldg.,  Pittsburgh,  Pa.,  (a) 
$116,930;  C.  F.  Rickeldorfer  Construction 
Co.,  Circleville,  (b)  and  (c),  $59,265  and 
$61,014  respectively. 

Hamilton,  Ohio. — Lowrst  bid  received 
March  11  by  County  Commissioners  for 
constructing  Columbia  bridge  at  Wood 
Street,  submitted  by  A.  J.  Yawger  Co., 
450  North  Belmont  Street,  Indianapolis, 
Ind.,  for  concrete  at  $117,465  on  county's 
plans  and  at  $114,690  on  plans  submitted; 
from  Central  States  Bridge  Co.,  601 
Beecher  Street,  Indianapolis,  Ind.,  on  steel 
bridge,  10  liids  on  county's  plans,  from 
$59,985  to  $71,496. 

♦  Bluffton,  Ind. — Contracts  awarded  by 
County  Commissioners  for  constructing 
bridges,  most  of  cement  construction,  as 
follows:  James  A.  Crosbie.  Bluftton,  25; 
W.  M.  Allen,  Markle,  2;  I.  J.  Wolcale, 
Markle,    1. 

♦  Decatur,  Ind. — Contracts  awarded  by 
Board  of  Commissioners  of  Adams  Coun- 
ty for  building  bridges  in  Adams  County 
to  Tapps  Construction  Company  and 
Burk  Construction  Co.,  both  of  Ft.  Wayne, 
at   $20,000. 

♦  Belvldere,  III. — Contracts  for  bridges 
awarded  by  Board  of  Supervisors  as  fol- 
lows; To  Northern  Steel  &  Concrete  Co.. 
Freeport,  $5,999;  Galena  Tile  Roof  &  Con- 
struction Co.,  $3,007. 

♦Havana,  III. — Contract  awarded  by 
Board  of  Supervisors  to  T.  L.  Blackburn, 
Lincoln,  at  $16,950,  for  constructing  ex- 
tension to  Oakford  bridge  over  Sangamon 
River. 

♦Johnson  Creek,  Wis. — Contract  for 
constructing  concrete  bridge  over  village 
creek  awarded  by  Village  Board  to 
Whitewater  Bridge  Company,  White- 
water,   at   $4,600. 

♦  Kansas  City,  Kan. — Contract  for  con- 
structing Central  Avenue  bridge  awarded 
by  County  Commissioners  as  follows:  To 
Missouri  Valley  Bridge  &  Iron  Works. 
Leavenworth,  Kan.,  for  building  bridge 
and  constructing  approaches,  at  $392,661. 
and  to  Mid  West  Construction  Co.,  Kan- 
sas City,  for  concrete  work,  at  $207,674. 

♦Contract  for  constructing  substructure 
of  bridge  across  Kaw  River  at  Ohio  Ave- 
nue for  Kansas  City  Southern  Ry.  Co. 
(C.  E.  Johnston.  Chief  Engineer)  awarded 
Kansas  City  Bridge  Co.,  Kansas  City,  Mo. 

♦Butte,  Neb. — Contract  for  construct- 
ing bridge  across  Niobrara  River,  bids 
opened  March  10)  awarded  Western 
Bridge  &  Construction  Company.  Omaha, 
at  $25,5."i3.  G.  A.  Richardson,  County 
Clerk. 

♦Chehalls,  Wash. — Contract  awarded  by 
County  Commissioners  for  constructing 
steel  bridge  over  Cowlitz  River  near  Cora 
Ferry  to  Wevmouth  Construction  Co.,  Pier 
1,  Seattle,  at  $11,533. 

Seattle,  Wash. — Lowest  bid  opened  by 
Board  Public  Works  submitted  by  Wey- 
mouth Construction  Company,  Pier  No.  1, 
at  $13,533,  for  moving  bridge  at  First  Ave- 
nue South  and   Duw.aniish   River. 

♦Contract  awarded  by  Board  of  Public 
Works  for  constructing  Eastlake  Avenue 
bridge  at  Tenth  Avenue  to  Beers  Building 
Co.,  L.  C.  Smith  Building,  at  $302,980. 
The  company  bid  $124,331  on  substructure 
and   $178,649  on  superstructure. 
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-^South  Bend,  Wash. — Contract  for  con- 
structing 120  ft.  steel  span  and  830  ft. 
trestle  near  East  River  and  for  a  con- 
crete bridge,  Luten  Design,  over  Half 
Moon  Creek  at  Lebam  awarded  to  Cow- 
litz Bridge  Co.,  Portland,  at  $8,517  and 
$3,544  respectively. 

t^Santa  Barbara,  Cal. — Contract  award- 
ed Krug  &  Co..  Santa  Barbara,  for  con- 
structing concrete  bridges  across  Zuca 
Creek,  at  $10,436. 


PAVING  AND  ROADS 


PROPOSED     WORK. 

Orangetown,  N.  Y. — About  $18,443  is  to 
be  spent  by  Town  Bd.  for  road  and  bridge 
improvements. 

Silver  Creek,  N.  Y.— The  State  Senate 
passed  bill  legalizing  the  $18,000  bond 
issue  of  Silver  Creek  to  pay  village's  por- 
tion of  Improving  Central  Avenue  and 
Park  Place. 

Syracuse,  N.  Y. — City  Council  voted  to 
pave  N.  Beech  Street,  S.  Wilbur  Avenue, 
Taylor  Street,  Almond  Street  and  Am- 
herst Avenue. 

Bayonne,  N.  J. — Contract  will  be  let 
about  April  18  by  City  Clerk  for  95,000 
sq.  yd.  asphalt  and  bituminous  concrete 
pavement  on  Hobart  Avenue  and  West 
Eighth  Street  to  cost  $200,000,  including 
14,000  lin.  ft.  bluestone  curbing.  Walter 
I^.   Clarkson,   City   Engineer. 

Newark,  N.  J. — Board  of  Works  adopted 
ordinance  authorizing  paving  with  wood 
block  Roseville  Avenue  from  Orange 
Street  to  Springdale  Avenue.  Morris  R. 
Sherrerd,  City  Engr. 

Governor  signed  bill  at  Trenton  reap- 
piopriating  $200,000  for  State's  share  for 
improving  certain  roads  in  Essex  County. 

Chester,  Pa. — Council  adopted  ordinance 
providing  for  paving  6  miles  of  streets  in 
various  parts  of  the  city. 

Pennsylvania. — Contract  soon  to  be  let 
by  State  Highway  Department,  Harris- 
burg,  for  constructing  Kittannlng-Ford 
City  Road.  R.  J.  Cunningham,  State 
Highway  Comr. 

Virginia — Elections  to  be  held  in  vari- 
ous counties  on  dates  as  follows  for  road 
improvement  bond  issues: 

Hancock  County,  Poe  District,  $50,000, 
March  25 

Wetzel  County,  Church  District,  $240,- 
000,  April  15. 

Marion  County,  Paw  Paw  District, 
$360,000,  March  21. 

Monongalia  County,  Grant  District, 
$300,000,  April  15. 

Ritchie  County,  Clay  District,  $240,000 
<date  not  set). 

Randolph  County,  Leadsville  District, 
$220,000,  March  25. 

Barbour  County,  Barker  District,  $130,- 
000,  April  11. 

Wood  County,  Clay  District,  $42,000; 
Tygart  District,  $30,000,  and  also  $70,000 
in  this  county,  all  on  April  22. 

Reane  County.  Spencer  District,  $240,- 
000,  April  8;  Geary  District,  $100,000, 
May  13. 

Wayne  County,  $950,000,  June  6. 

Logan  County,  Logan  District,  $200,000, 
April  22. 

Raleigh  County,  Town  District,  $300,000, 
and  Trap  Hill  District.  $175,000;  Shady 
Springs  District,  $135,000,  and  Slab  Fork 
District,  $210,000.  all  April  1. 

Greenbier  County,  Williamsburg  Dis- 
trict, $92,000,  and  Lewisburg  District, 
$153,500,  both  April  15,  and  White  Sulphur 
District,  April  8. 

Marion  County,  Lincoln  District,  $650,- 
000,   April  8. 

Ritchie  County,  Murphy,  $190,000, 
April  8. 

Ashevllle,  N.  C. — County  Commissioners 
appropriated  $30,000  for  improving  roads 
in  West  Ashevllle  and  authorized  work 
to  start  at  once  on  improving  Ridgecrest 
Road  with  8-in.  macadam  base  and  sur- 
faced with  asphalt;  cost  about  $75,000. 

Graham,  N.  C. — County  Comrs.  consid- 
ering constructing  road  from  Burlington 
to  Orange  County  line. 

Amerlcus,  Ga. — Citizens  voted  $30,000 
bonds  for  street  improvements.  Address 
City  Clerk. 

Palatka,  Fla.  —  Citizens  of  Putnam 
County  voted  $80,000  bonds  for  hard  sur- 
facing road  from  Palatka  to  Orange 
Springs. 

Columbus,  Miss.— Board  of  County  Su- 
pervisors plan  public  highways  improve- 
ments costing  $50,000. 

Alexandria,  La. — Ordinances  for  con- 
structing sidewalks  and  curbs  on  a  num- 
ber of  streets  were  adopted  by  the  City 
Council. 

Knoxvllle,  Tenn. — The  County  Road 
Commission  authorized  appropriation  of 
$10,000  for  maintenance  and  repair  of 
roads. 

Hartford,  Ky. — Election  to  be  held  May 
20  to  vote  $300,000  bonds  for  Improving 
public  highways. 

Lexington,  Ky. — Fayette  County  will 
lay  about  6  miles  of  asphalt  pavement. 


Montlcello,  Ky. — Citizens  of  county  are 
considering  voting  $180,000  bonds  for  con- 
structing improvements  to  roads. 

Akron.  Ohio. — Paving  bonds  for  $146,330 
will  be  sold  March  31  by  U.  G.  High,  Clk. 
Board  County  Commissioners. 

Bowling  Green,  Ohio. — Trustees  of  Plain 
Center,  Middleton  and  Perrysburg  Town- 
ships and  Commissioners  of  Wood  County 
have  decided  to  improve  Dixie  Highway, 
between  Bowling  Green  and  Perrysburg. 
County  to  pay  $35,000  of  cost  and  the 
State  $45,000. 

Bryan,  Ohio. — Road  Improvement  bonds 
for  $111,000  will  be  sold  April  4  by  County 
Commissioners. 

Crooksvllle.  Ohio. — Street  improvement 
bonds  for  $19,680  will  be  sold  March  27  by 
C.   L.  Harper,  Village  Clk. 

FIndlay,  O.— Paving  bonds  for  $37,620 
will  be  sold  by  R.  O.  Mungen,  City  Aud., 
April  19. 

Lima,  Ohio.  —  County  Commissioners 
contemplate  improving  all  highways  lead- 
ing into  Lima.     Estimated  cost  $100,000. 

Ravenna,  Ohio.  —  Road  improvement 
bonds  for  $48,000  will  be  sold  by  County 
Commissioners,  April  1. 

Urbana,  Ohlo.^Citizens  March  14'  voted 
$10,000  bonds  for  paving  portion  of  Main 
Street  and  $8,000  bonds  for  improving  ex- 
isting streets.  Emmett  F.  Sweetman,  City 
Engineer. 

Indianapolis,  Ind. — Bd.  Pub.  Wks.  voted 
to  pave  Fairfield  Avenue,  from  Central 
Avenue  to  the  Indiana  State  Fair  grounds, 
and  several  other  streets. 

New  Albany,  Ind. — County  Council  ap- 
propriated $42  000  for  improving  public 
highways  in  Franklin  and  Georgetown 
Townships. 

Fremont,  Mich. — Highway  improvement 
binds  amountine  to  $50,000  will  be  sold 
March  28  by  John  M.  Rottier,  Clerk,  Day- 
ton Township,  R.  F.  D.  No.  2,  Fremont. 
About  22  miles  of  gravel  roads  to  be  built. 

Bloomlngton,  111. — Paving  with  brick 
about  H4  miles  in  Fifth  Ward  is  contem- 
plated by  Bd.  Local  Improvements. 

Bradford.  III. — Town  will  construct 
about  9  miles  of  gravel  road. 

Monmouth,  III. — Board  of  Supervisors 
passed  resolution  to  imnrove  8  state  aid 
roads  in  the  county  this  summer,  including 
grading  and  oiling;  about  $36,000  avail- 
able. Route  12  is  also  to  be  improved 
and  is  to  be  brick  on  concrete  foundaton. 
Charles  L.  MrClanahan,  Superintendent 
County  Highways. 

Sumner,  III. — Citizens  of  Petty  Town- 
ship. Lawrence  County,  voted  to  issue 
$40,000  bonds  for  constructing  rock  and 
gravel  roads. 

Jefferson,  Iowa. — City  Council  ordered 
42  blocks  paved. 

Minnesota. — State  Highway  Commis- 
sion at  St.  Paul  has  apportioned  the 
$1,500,000  road  and  bridge  funds  among 
the  various  counties,  including  $35,000 
each  to  Hennepin,  Ramsey  and  St.  Louis; 
S30,000  to  Winona;  $27,000  to  Itasca:  $23,- 

000  to    Blue    Earth:    $25,000    to    Beltrami! 
$22,500  to  Cass  and  $22,000  to  Dakota. 

St.  Paul,  Minn. — City  Council  voted  to 
pave  Mississippi  River  Boulevard  from 
Summit  Avenue  to  Minneapolis  city  lim- 
its, with  asphaltic  concrete  and  concrete 
curbing.      Estimated    cost,    $45,000. 

Lincoln,  Neb. — Paving  bonds  for  $127,380 
will  be  sold  March  31  by  Theodore  H. 
Berg,  City  Clk. 

Norfolk,  Neb. — Citizens  March  10  voted 
$30,000  bonds  for  paving  intersections. 

Mitchell,  S.  D.  Approximately  62  miles 
of  highway  will  he  graded  and  improved 
this  year  in  Davison   County. 

Billings,  Mont. — Citizens  of  Yellowstone 
County  voted  $175,000  bonds  for  con- 
structing 47  miles  of  gravel  roads. 

Clinton,  Mo. — City  intends  layintr  about 

1  mile  of  asphalt  paving.    W.  I.  Matfield, 
City   Engineer. 

Independence,  Mo. — Contract  soon  to 
be  let  by  Highway  Engineer  for  mac- 
adamizing Pleasant  Road.  Roadway  will 
be  18  ft.  wide. 

St.  Louis,  Mo. — Mayor  siened  bill  author- 
izing widening  of  Twelfth  Street,  from 
Hiekor.v  Street  to  Park  Avenue.  Esti- 
mated cost  $150,000. 

Galveston,  Tex. — Citizens  voted  $875,000 
bond  issue  of  which  $250,000  is  for  im- 
provements of  streets  and  p'-blic  grounds 
and  other  properties  of  the  city  for  which 
a  1916  program  is  now  being  worked  out. 

Denver,  Col.  —  Approximately  $200,000 
will  be  snent  this  year  for  roads  leading 
out  of  Denver  by  State  Highway  Commis- 
sion. .South  Golden  Road  is  to  be  hard- 
surfaced. 

Ephrata,  Wash. — All  bids  received  by 
County  Commissioners  for  surfacing  6'A 
miles  of  highway  No.  6A,  near  Quincy, 
re.tected,  as  being  too  high.  Lowest  bid 
$18,155.  No  bids  received  on  No.  8  high- 
way, near  Warden.  Commissioners  con- 
sidering having  work  done  by  the  district. 


Mount  Vernon,  Wash. — Following  brick 
paving  is  contemplated  for  this  year; 
Hard -surfacing  Second  Street  1600  ft; 
Third  Street  600  ft.;  Mortgomery  Street 
100  ft.:  Fourth  Street  2400  ft.  L.  J.  Cay- 
fleld.   City   Engineer. 

Seattle,  Wash.— A.  H.  Dlmock,  City  En- 
gineer, filed  plans  and  speciflcations  with 
the  Board  of  Public  Works  for  paving 
Harrison  Street.    E^stlmated  cost  $25,000. 

Spokane,  Wash. — County  Commissioners 
plan  hardsurfacing  and  grading  a  num- 
ber of  roads  during  1916;  $350,000  is 
available.     J.  W.  Strack,  County  Engr. 

Astoria,  Ore. — ^AU  bids  received  by 
City  Council  for  paving  Commercial  Street 
from  Seventeenth  Street  to  Twenty-sec- 
ond Street  rejected  as  being  too  high. 
New  bids  will  be  received.  Olof  Ander- 
son, City  Clerk. 

Clatskanle,  Ore. — City  Council  reported 
to  have  passed  ordinance  for  paving  Ne- 
halem  Avenue  from  Bridge  Street  to  the 
Pi-eshvterian  Church.  Estimated  cost 
$13,000. 

Fairfield,  Cal.— Citizens  voted  $48,500 
bonds  for  grading  and  macadamizing 
streets.     Address  City  Clerk. 

Fresno,  Cal. — Election  to  be  held  in  Mav 
to  vote  $2,000,000  bonds  for  constructing 
highways.     D.   M.  Barwell,  County  Clerk. 

Modesto,  Cal. — Bd.  Supervisors  (John 
Clark,  Chmn.,  Stockton)  is  considering 
calling  an  election  to  vote  bonds  for 
highways   In    Stanislaus    County. 

Novata,  Cal.  —  Paving  main  business 
at  $12,000  is  contemplated.  Fred  W. 
Sweetser,   Town  Supervisor. 

Tucson,  Ariz. — Commission  adopted  res- 
olutions of  intention  to  pave  North  Stone 
Avenue,  University  and  North  Fourth 
Avenues,  in  all  about  2  miles. 

Highway  bonds  for  J300,000  will  be  sold 
April  10  by  Board  Supervisors  (A.  L. 
Hitch,  Clk.). 

Yuma,  Ariz. — Council  considering  pav- 
ing Main,  First,  Second  Streets:  also  con- 
sidering constructing  two  levees  costing 
$18,000. 


BIDS     DESIRED. 

Boston,  Mass. — Until  March  27  at  ofBce 
of  Metropolitan  Park  Commission,  14 
Beacon  Street  (John  R.  Rablin,  Engr.), 
for  improving  road  in  Ale  wife  Brook 
Parkway,  to  consist  of  10,800  sq.  yd.  road- 
way surfacing.  2900  sq.  yd.  walks,  2045 
lin.  ft.  10  and  12-in.  vltr.  drain,  27  catch- 
basins,  manholes,  etc. 

Sprlnqfield,  Mass. — Until  March  30,  by 
F.  H.  Clark,  Supt.  of  Streets  and  Enei- 
neering.  for  furnishing  trap  rock,  side- 
walks, granite  block  paving,  pipe,  etc.,  for 
Dept.   of  Streets  and  Engineering. 

Westerly,  R.  I. — Until  April  4.  by  Town 
Council,  for  reconstructing  Watch  Hill 
Road,   advertised   in   Engineering  Record. 

Merlden,  Conn. — Until. April  4,  by  Board 
Public  Works,  for  street  paving,  adver- 
tised In  Engineering  Record. 

New  York,  N.  Y.— Until  March  31,  by 
Wm.  Williams,  Commissioner  Water  Sup- 
ply, Gas  &  Electricity,  for  filling  and  grad- 
ing the  ground  owned  by  city  between 
Sedgwick  Avenue  and  the  N.  T.,  N.  H.  & 
H.  R.  R.,  at  High  Bridge,  Borough  Bronx; 
security   $2,000. 

Dover,  N.  J.— Until  April  11,  by  Board 
Chosen  Freeholders  (W.  H.  Hosking, 
Clerk),  Morristown,  for  improving  road 
known  as  Blackwell  Street  and  Sussex 
Turnpike  Road  in  town  of  Dover,  Ran- 
dolph Township,  10,497.73  ft.  long  with 
bituminous  concrete  pavement.  Type  B. 
C,  Grade  A  (amiesite)  surface  on  mac- 
adam foundation  26,588  sq.  yd.;  also  for 
improving  road  known  as  Sussex  Turn- 
pike Road  In  Townships  of  Randolph  and 
Roxbury,  about  5,615.57  ft.  bituminous 
concrete  pavement.  Type  B.  C,  Grade  A 
(amiesite)  surface  upon  macadam  foun- 
dation, estimate  amount  of  surface  pave- 
ment   11,403.64    sq.    yd. 

Freehold,  N.  J. — Reported  desired  until 
April  5  by  Board  Freeholders  (Charles  E. 
Close.  Clk.)  for  imnroving  Pinckney  Road 
at  Red  Bank  and  Shrewsbury;  construct- 
ing first  section  of  Freehold-Adelphia 
Road,  reconstructing  second  section  of 
Keypnrt-South  Amboy  Road:  replanl<ing 
Claypit  Creek  bridge  in  Middletown  Town- 
shin;  constructing  bridge  at  Bergen's 
Mill  cutoff,  etc. 

Paterson,  N.  J. — Until  April  5,  by  Board 
Chosen  Freeholders  (George  W.  Botbyl. 
Clerk),  for  repairing,  remacadamizing. 
etc.,  portions  of  East  Sixteenth.  East 
Fifth,  East  Main,  East  Eighteenth  and 
numerous  other  streets,  and  asphalt  con- 
crete repair  on  portions  of  Marltet,  East 
Eighteenth  and  other  streets. 

Maryland.— Until  April  11,  by  State 
Road  Commission,  601  Garrett  Building. 
Baltimore,  for  paving  as  follows:  Con- 
tract No.  BC-17,  Section  11,  approximat'^- 
ly  2000  lin.  ft.  sewer:  Contract  No.  BC-17 
Section  12,  approximately  5000  cu.  yd. 
exvac,  advertised  in  Engineering  Record. 

Charlestown.  W.  Va.— Until  March  31  by 
B.  A.  Wise,  City  Manager,  for  grading, 
curbing  and  paving  twelve  squares.  Ad- 
dress .1.  M.  Clark.  City  Engr. 


Gastonia,  N.  C— Until  April  12  by  Board 
County  Commissioners  (A.  J.  Smith,  Clk.) 
for  tarvia  binding  and  repair  work  on 
macadam  road  leading  from  Gastonia  to 
St.  Mary's  College,  about  10  miles. 

Bartow,  Fla. — Reported  desired  until 
April  18  for  constructing  240  miles  road, 
brick  asphalt  and  asphalt  concrete  con- 
sidered. H.  S.  Jaud.son  Engr.  Co.,  Atlanta 
and  Savannah,  Ga.,  Engrs. 

Bronson,  Fla. — Reported  desired  until 
April  10  by  A.  P.  Hardee,  County  Clerk, 
for  constructing  roadway  system  in  Spe- 
cial Road  and  Bridge  Dist.  No.  1,  Leba- 
non-Inglis,  29.5  miles  road,  155,000  sq- 
yd.  pavement,  60,000  cu.  yd.  excav.,  etc. 

Sarasota,  Fla. — Reported  desired  until 
April  20  by  County  Board  for  constructing 
roads  and  bridge  in  Sarasota  Venice  Dis- 
trict, to  consist  of  28  miles  of  sand  asphalt 
and  19  miles  graded  roads;  also  bridge 
over  Sarasota  Bay.  Bonds  for  this  work 
will  be  sold  April  17. 

Dothan,  Ala. — Reported  desired  until 
March  31  for  constructing  road  from  point 
near  Dothan  toward  Crosby,  a  distance  of 
15  miles.    W.  R.  Koonce,  Co.  Engr. 

Marysvllle,  Tenn. — Until  March  30  by 
County  Commissioners  (R.  L.  Belt,  Secy.) 
for  improving  roads  in  Blount  County,  ap- 
proximately 75  miles  grading  and  70  miles 
macadam  chert  or  gravel. 

Earllngton,  Ky. — Reported  desired  until 
April  3  for  constructing  one  mile  macadam 
paving.     W.  E.  Roth,  Mayor. 

Batavia,  Ohio. — Reported  desired  until 
April  15  for  paving  between  Batavia  and 
Chile.  Probable  cost  $25,000.  L.  H. 
Lersh,  Engr. 

Cleveland,  Ohio.— Until  March  29,  by 
Commissioners  of  Purchases  and  Supplies, 
for  paving  portions  of  Baxter,  Harvard 
and  Grace  Avenues  and  other  streets. 

Columbus,  Ohio. — Reported  desired  until 
April  4,  G.  A.  Borden,  Dir.  Pub.  Service, 
for  paving  on  portions  Dennison  Ave., 
High  and  Jackson  Sts.,  and  other  streets 
with  asphalt  or  brick. 

Jefferson,  Ohio. — Until  March  27  by 
Board  County  Commissioners  (B.  E. 
Brainerd,  Clk.)  for  improving  Morgan 
Road  No.  4,  in  Morgan  Township,  and 
Eagle  Road  No.  2,  in  Austinburg  Town- 
ship. 

Greensburg,  Ind. — Until  April  3,  by 
County  Commissioners,  for  a  10-ton 
double  cylinder  steam  road  roller  with 
scarifier.      John    C.    Barbe,    Co.    Aud. 

Indiana. — By  County  Commissioners  fo' 
constructing  roads  as  follows: 

March  29: 

Anderson,  gravel  road  in  Lafayette 
Township,  and  two  concrete  roads  in 
Anderson  Township.  E.  T.  Flahavin,  Co. 
Aud. 

April  3. 

Paoli,  constructing  10,296  ft.  gravel  on 
macadamized  roads  in  Orangeville  and 
French  Lick  Townships.  E.  A.  Palmer, 
Co.   Aud. 

Kentland,  constructing  two  macadam 
roads  in  Lake  and  Lincoln  Townships. 
S.  R.  Sizelove,  Co.  Aud. 

April  4: 

Goshen,  East  Lincoln  Avenue  Road 
with  brick  or  gravel  in  Elkhart  Town- 
ship.    A.  R.  Bemenderter,  Co.  Aud. 

Winamac,  Improving  roads  in  White 
Post,  Jefferson,  Beaver  and  Salem  Town- 
ships.    W.    E.   Munchenburg,    Co.    Aud. 

Washington,  constructing  two  pike 
roads  in  Washington  Township.  J.  (3. 
Clark,  Co.  Aud. 

Noblesville,  concrete  and  gravel  road 
in  Jackson  Township.  W.  O.  Horton, 
Co.    Aud. 

Decatur,  macadamized  roads  in  Root 
and  Union  Townships.  T.  H.  Baltzell, 
Co.  Aud. 

Wabash,  constructing  roads  in  Lagro 
and  Noble  Townships.  F.  P.  Kircher, 
Co.   Aud. 

April  5: 

Huntington,  constructing  roads  in  Jef- 
ferson and  Jackson  Townships.  O.  E. 
Eviston,  Co.  Aud. 

April  6: 

Columbus,  crushed  stone  roads  in  Rock- 
creek,  Hawcreek,  Clay  and  Flatrock 
Townships.     W.  H.  Scott,  Co.  Aud. 

Lawrenceburg,  Ind. — Until  April  3,  by 
County  Commissioners,  for  steam  or  oil- 
burning  road  roller,  10  tons,  with  scari- 
fier,  etc.,  H.   E.   Lutherbeck,  Aud. 

North  Vernon,  Ind. — Until  April  14  by 
Charles  W.  Miles,  City  Engineer,  for  4732 
sq.  yd.  brick,  bitulithic,  asphaltic  concrete, 
asphalt,  concrete  or  waterbound  mac- 
adam on  Walnut  Street. 

South  Bend,  Ind.— Until  April  4,  by  De- 
partment Public  Works,  for  paving  Mich- 
igan Street  and  Indiana  Avenue,  adver- 
tised in   Engineering  Record. 

Bergland,  Mich. — Reported  desired  until 
March  31  by  -Township  Board  (John  B. 
Raskins.  Clk.)  for  constructing  6.6  miles 
of  rock  and  gravel  roads. 

Cold  water,  Mich. — Until  April  10,  by 
Branch  County  Road  Commissioners,  for 
constructing  1  mile  of  concrete  road. 
Road  to  be  built  according  to  State  speci- 
fication for  Class  F  road  with  16-ft.  metal 
lop  and   24-ft.   grade. 
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Hartford,  Mich. — lentil  April  10.  bv 
Elmer  D.  Conklin.  Village  Clerk,  for  grad- 
ing and  paving  Main  Street  with  vitr. 
brick.     Wm.  J.  Cleary.  City  Engr. 

Houghton,  Mich.— Until  April  15  by 
Board  County  Commissioners  for  con- 
struction of  macadam  on  following  sec- 
tions of  road:  Dollar  Bay  to  Lake  Linden, 
•  """es:  Lake  Linden  to  Calumet,  3  miles, 
and  Calumet  to  AUouez,  3  miles.  R.  Mar- 
tin, Engr.,  Houghton. 

Sheridan,  Mich.— Until  April  15.  by 
Township  Board  (John  M.  Beem,  Clk), 
for  constructing  4H  miles  of  road  in 
Newaygo  County. 

Chicago  Heights,  III.— Until  March  28. 
by  Board  Local  Improvements,  for  46,500 
sq.  yd.  asphaltic  concrete  pavement  on 
S-m.  concrete  base,-  and  32,500  lin.  ft. 
concrete  combined  curb  and  gutter,  and 
12(8  crossing  curb.  M.  H.  McCoy,  Engr. 
of  Board. 

Dixon,  III.— Until  April  6  for  brick 
highway  construction  advertised  in  En- 
gineering Record  for  which  |S2,500  bonds 
have  been  sold.  Address  F.  D.  Palmer, 
Town  Clerk. 

Edwardsvllle,  III.— Reported  desired  un- 
til April  1  by  Town  Highway  Commis- 
sioners (Jesse  F.  Yates,  Chmn.),  for  con- 
structing 6000  ft.   concrete  road. 

Geneva,  III.— Until  March  31,  by  Board 
Local  Improvements  for  brick  pavement 
concrete  curb  and  gutter  and  storm  water 
sewer  in  State  St.,  asphalt  and  brick 
pavement  in  3rd  St.     A.  L.  Stimple,  City 

Washburn,  Wis.— Reported  desired  until 
March  28  by  Board  Public  Works  (James 
A.  Sheridan,  Pres.)  for  paving  on  First 
Avenue,  East  Avenue  and  Bayfield  Street. 
Bids  on  brick,  sheet  asphalt,  asphaltic 
concrete,  bitulithic  and  creosoted  wood 
block. 

Burlington,  Iowa.— Until  March  30,  by 
Robert  Kioppoch,  City  CHerk,  for  brick 
pavement  on  Seventh  and  Market  Streets, 
and  with  concrete  on  Aetna  Street  and 
alley  No.  2.  C.  E.  Waterhouse,  City 
Engineer. 

Sheldon,  Iowa. — Reported  desired  until 
April  3  by  County  Supervisors  for  road 
work  for  year. 

Perry,  Iowa. — Until  March  27  by  Charles 
E.  Wilson,  Engineer,  Perry,  for  30,000  sq. 
yd.  brick,  concrete,  asphaltic,  creosoted 
block  on  concrete  foundation,  including 
.920  Un.  ft.  curb  and  gutter. 

Sac  City,  Iowa.— Reported  desired  until 
April  3,  by  C.  C.  Johnson,  City  Clerk,  for 
grading,  curbing  and  paving  various 
streets.  Bruce  &  Standeven,  Engrs.. 
Omaha,  Neb. 

Ortonvjile,  Minn.— Reported  desired  until 
March  28,  by  A.  V.  Randall,  County  Audi- 
S^'iA°'',.''"P'"OVing  State  roads  in  all  about 
60,350  lin.  ft.  turnpiking,  25,930  cu.  yd., 
grading,   etc. 

St,  Paul,  Minn.- Until  April  3  by  August 
Hohenstein,  Purchasing  Agent  for  paving 
materials  for  Canada  St.,  including  1044 
bbls.  Portland  cement,  60,130  tons  asphal- 
tic cement,  66,143  tons  limestone  dust, 
2725  sewer  brick,  etc.,  and  for  Como  Ave- 
nue 2422  sq.  yds.  vitr.  brick  paving  blocks, 
8234  sq.  yds.  3^  in.  creosoted  yellow  pine 
blocks.  2117  bbls.  Portland  cement,  30,275 
lbs.  asphalt  filler,  57,778  lbs.  patch  filler. 
4000  sewer  brick,  etc.  Snelling  Avenue 
i638  sq.  yds.  3V4  in.  creosoted  yellow  pine 
blocks,  1342  sq.  yds.  vitr.  brick  blocks, 
1756  bbls.  Portland  cement,  1247  cu.  yds. 
crushed  rock  and  gravel  for  paving  foun- 
dations, 53.466  lbs.  pitch  filler.  15,775  lbs. 
asphalt  filler,  3195  sewer  brick,  etc. 

St.  Paul.  Minn. — Reported  desired  until 
March  27.  by  Aug.  Hohenstein,  Purchasing 
Agent,  for  paving  portions  of  Snelling 
Avenue,  Hague  and  Sebly  Avenues  and 
other  streets. 

St.  Paul,  Minn.— Until  April  3,  by  Board 
County  Commissioners,  for  grading  and 
improving  Elwell  Road,  from  Ramsey 
County  line  north  to  Station  67-63.  Geo. 
J.  Reis,  County  Auditor. 

Stuntz,  Minn.— Reported  desired  until 
April  5  by  Town  Board  for  Improving 
two  miles  of  Koivu  Road  in  Township  56. 

Wheaton,  Minn. — Reported  desired  until 
April  4.  by  J.  T.  Erickson,  County  Auditor 
for  paving  State  roads  requiring  112,500 
lin.  ft.,  turnpiking,  9300  cu.  yd.  grading, 
etc. 

Lincoln,  Neb. — Reported  desired  until 
March  27,  by  Theo.  H.  Berg,  City  Clerk, 
for  5320  sq  .yd.  vertical  fibre  brick  In 
District  342;  cost  »14,000,  and  5190  sq. 
yd.  sheet  asphalt  In  District  336;  cost 
116,000.     A.  Dobeon,  City  Engr. 

Kearney,  Neb. — Reported  desired  until 
March  2>i,  by  T.  N.  Hartzell,  City  Clerk. 
for  paving  portions  of  Twenty-seventh 
Street  and  in  Districts  Nos.  9  and  14. 

Norfolk,  Neb,— Until  April  17,  by  P.  F 
Stafford,  City  Clerk,  for  paving  in  Dlsts. 
8,  6,  8  and  9,  advertised  in  Engineering 
Record. 

Aneta,  N,  D. — Reported  desired  until 
April  3,  by  E.  H.  Lowen.  City  Auditor, 
for  cement  sidewalks,  crosswalks  and  cul- 
verts for  year  1916. 

Carrlngton,  N.  D. — Reported  desired 
until  April  3,  by  H.  L.  Winterer,  City 
Auditor,  for  constructing  sidewalks  and 
crosswalks   for  year  1916. 


Center,  N.  D, — Until  April  5  by  Frank 
J.  V.  Kiebert,  County  Auditor,  for  horse 
road  graders,  fresnos,  slips,  road  drags 
and  road  plows,  advertised  in  Engineering 
Record. 

Granville,  N.  D, — Reported  desired  until 
April  3,  by  G.  J.  Krogfoss,  City  Auditor, 
for  sidewalk  for  year  1916. 

Rugby.  N.  D. — Reported  desired  until 
April  3  by  T.  B.  Torson,  City  Aud.,  for 
constructing  various  sidewalks  for  year 
1916. 

Wahpeton,  N.  D. — Reported  desired  until 
April  3,  by  S.  H.  Murray,  City  Auditor, 
for  constructing  walks,  curbs  and  gutters 
for  year  1916. 

Madison,  S.  D. — Until  about  May  15  by 
Charles  A.  Trimmer,  City  Engineer,  for 
17,000  sq.  yd.  wood  block,  bitulithic,  as- 
phaltic concrete  or  sheet  asphalt  on  Egan 
•\venue,    on   5-in.    concrete   foundation. 

St.  Louis,  Mo.— Until  March  31,  by 
Board  Public  Service,  for  reconstructing 
Chouteau  Avenue  from  Jefferson  Avenue, 
running  south  of  Chouteau  Avenue. 

Dennison,  Tex. — Reported  desired  until 
March  27  for  constructing  13,000  sq.  yd. 
5-in.  concrete  base  with  2-in.  asphaltic 
wearing  surface,  etc.  Robert  Gerlach, 
City  Secy. 

LavHon,  Okla.— Until  April  18  by  De- 
partment of  Interior,  Washington,  D.  C. 
for  furnishing  material  and  constructing 
driveways,  crossings,  sidewalks,  curbs  and 
gutters,  etc. 

Centralia,  Wash.— Until  April  5  by 
County  Commissioners  for  Pacific  High- 
way from  west  of  Centralia  to  Lewis 
County  line  near  Forest,  to  be  three  miles 
one  course  concrete  16  ft.  wide  in  three 
contracts.    J.  D.  Neville,  County  Engineer. 

Chehalls,  Wash. — Reported  desired  un- 
til April  5,  by  D.  W.  Montfort,  Co.  Aud,, 
for  constructing  one  course  concrete  road 
near  Forest.  Probable  cost  $15,700;  one 
course  concrete  road  near  Toledo,  prob- 
able cost  $17,000:  one  course  concrete 
road  near  (ientralia,  probable  cost  $14-, 
006.  The  work  involves  about  30,000  sq. 
yd.  paving,  55,800  sq.  yd.  subgrading. 
culverts,  etc.     J.  D.  Neville,  Co.  Engr. 

Ephrata,  Wash. — Reported  desired  un- 
til April  4,  by  C.  T.  Sanders,  Co.  Clk., 
for  constructing  Permanent  Highway  No. 
lA,  easterly  1V4  miles;  permanent  highway 
at  Qulncy,  running  easterly  5V4  miles,  and 
north  one  mile  to  Winchester,  and  for 
permanent  highway  at  Warden,  westerly 
2%  miles  and  north  one  mile.  Last  two 
roads  for  surfacing  only, 

Mt.  Vernon,  Wash. — Reported  desired 
until  April  4,  W.  V.  Alexander,  County 
Auditor,  for  constructing  1%  miles  of 
Permanent  Highway,  No.  3  A,  consisting 
of  concrete  paving,  etc.  A.  L.  Strong, 
County  Engr. 

Pomeroy,  Wash, — Reported  desired  until 
April  7,  by  Harry  St.  George,  City  Clerk, 
for  paving  with  concrete,  wood  block, 
brick,  bitulithic  or  similar  material,  ap- 
proximately 28,000  sq.  yd.,  including  7,500 
lin.  ft.,  curb,  etc. 

South  Bend,  Wash. — Reported  desired 
until  Apr.  4,  bv  W.  E.  Levering.  Co.  Aud.. 
for  grading  and  rock  or  gravel  surfacing 
1%  miles.  Highway  No.  3A.  and  clearing 
and  grading  114  miles.  Peninsula  High- 
way.    Chas.   B.   Nims,   Co.   Engr. 

Fresno,  Cal. — I'ntil  April  3.  by  W.  H. 
Ryan,  City  Clerk,  for  furnishing  about 
10,000  bbl.  road  oil,  70  to  80  per  cent 
gravity, 

Los  Angeles,  Cal. — Reported  desired  un- 
til March  30  by  Board  Public  Works  for 
asphalt  paving,  curbs,  gutters,  etc.,  in 
Pico  and  four  other  streets. 

Pocatello,  Idaho.— ITntil  .\pril  6,  by  City 
Council  for  grading,  graveling  construct- 
ing curbs  and  gutters,  etc..  In  Local  Street 
Improvement  District.  .Vo.  10.  on  North 
Harrison  Avenue,  to  consist  of  15,000  sq. 
yd.  gravel  surfacing.  2210  ft.  combined 
cutU  and  gutter,  etc.  J.  H.  Giles,  Citv 
Engr. 

London,  Ont. — Until  March  30  by  Bd. 
of  Control  for  (a)  55,000  sq.  yd.  asphalt 
pavement  on  concrete  base,  and  (b)  2200 
sq.  yd.  vitrified  brick  pavement  on  con- 
crete base,  advertised  in  Engineering 
Record.     H.  A.  Brazier,  City  Engineer. 


PRICES     AND     LETTINGS. 
•vindicates  award  of  contract. 

Massachusetts. — Following  are  three 
lowest  bids  opened  March  14  by  Massa- 
chu.sctts  Highway  Commission,  Boston, 
for  building  6000  ft.  of  concrete  road  in 
town  of  North  Andover:  D.  J.  Sheehan, 
424  Broadway,  Lynn,  $15,721;  Alco  Con- 
tracting Co.,  178  North  Street,  Boston, 
$17,448.  and  Perini  Construction  Co.,  Ash- 
land,   $19,564. 

♦Contract  for  above  highway  awarded 
^o  D.  J.  Sheehan  Company  Lynn,  at  $15.- 

Buffalo,  N.  Y. — Following  are  four  low- 
est bids  opened  March  11  by  Bureau  of 
Engineering  for  (a)  Jefferson  St.  from 
Swan  to  Best  Sts.,  21,559  sq.  yds.,  and  (b> 
Broadway,  Bailey  Ave.  to  City  Line,  7,- 
647  sq.  yds,:  L.  H.  GIpp,  787  Richmond 
Ave.,  brick  (a)  $66,360,  (b)  $21,300;  3  In 
wood  block,   (b)   $25,800;  Brie  Contracting 


Company,  Morgan  Bldg.,  brick  (a)  J68,700; 
(b)    $22,560;    H.    P.    Burgard    Co.,    Buffalo, 

(a)  $75,450;    German    Rock    A.    C.    Com- 
pany,   Morgan   Bldg.,    asphalt    (a)    $77,612, 

(b)  $25,460. 

♦Syracuse,  N.  Y.— Contract  for  paving 
Oak  Street  from  Highland  Avenue  to 
Roby  Street  awarded  by  Board  Contract 
and  Supply  to  Guy  B.  Dickinson,  Union 
Bldg.,  at  $25,834. 

Elizabeth,  N.  J.— Following  are  four 
lowest  bids  opened  March  8  by  County 
Commissioners  for  39.439  sq.  yd.  bitumin- 
ous pavement  on  concrete  base:  H.  B. 
Sproul  Construction  Company,  Peekskill, 
N.  Y.,  $79,513;  Weldon  Contracting  Com- 
pany, Rahway,  $87,034;  John  W.  Heller, 
South  Orange.  $90,244,  and  John  C.  Bent- 
ley,  Hackensack,  $92,693.  J.  L.  Bauer, 
County  Engineer. 

♦  Erie,  Pa. — Contract  for  paving  Ras- 
berry  Street  awarded  by  City  Council  to 
J.   and  M.   Doyle  Co.   of   Erie,   at  $10,270. 

♦City  Council  awarded  contracts  for 
supplies  for  Street  Dept.  for  1916  as  fol- 
lows: Asphalt,  Warner  Quinlan  Co.  of 
Syracuse,  N.  Y. ;  sand,  Erie  Sand  &  Gravel 
Co.  of  Erie  and  American  Sand  &  Gravel 
Co.  of  Erie;  limestone  dust,  M.  C.  &  H. 
E.  Mayer  of  Erie:  gravel.  Downing  Sand 
&  Gravel  Cio.  and  Mayer  Bros.  Constr. 
Co.  of  Erie;  crushed  stone,  Wittman- 
Pfefter  Co.   of  Erie. 

♦Flora,  Miss. — Contract  for  constructing 
25  miles  of  gravel  roads  awarded  Owens- 
runningham  Construction  Co.,  Longview, 
Tex. 

♦  Maysvllle,  Ky. — Contracts  awarded  by 
City  (jouncil  for  brick  paving  to  R.  L. 
Schoolfleld  of  Newport,  at  $21,099,  and  to 
Vastine,  Noland  &  Lowery,  of  Coving- 
ton,  at  $43,472. 

♦Cleveland,  Ohio. — Contracts  for  brick 
pavements  awarded  by  Bd.  Control  as 
follows  (Bids  opened  March  1):  Thorn- 
wood  and  Hulda  Avenues,  Baldwin  Bros. 
Co.,  Rose  Building,  $25,668;  Hyde  Court, 
Nordica,  Columbia  and  other  avenues, 
Roehl  Bros.,  Thompson  Boulevard  and 
West  Twenty-fifth  Street,  $40,814;  Regent 
and  Bragg  Roads,  RIeley  Bros.,  Cleve- 
land, $23,515;  Bark  will  Avenue,  A.  M. 
Pejsa  Paving  Co.,  $10,157;  Columbia  and 
Morrison  Avenues,  Cleveland  Paving  & 
Constr.   Co.,  Citizens  Building,   $14,229. 

♦Chicago  Junction,  Ohio. — Contract 
awarded  by  Village  Council  to  Johnson  & 
Ritz,  Napoleon,  at  about  $25,000  for  pav- 
ing I'A  miles  with  reinforced  concrete, 

♦  Newark,  Ohio. — Contract  awarded  by 
Director  Public  Service  to  Federal  As- 
phalt Paving  Co.,  Hamilton,  at  $36,000, 
for  paving  streets  with  asphalt. 

♦Ravenna,  Ohio. — Contracts  .awarded  to 
Seifle  &  Woolf,  Youngstown,  for  recon- 
structing with  bituminous  macadam 
Drakesbury-Windham  Road  and  Paines- 
ville-Windham  Road,  at  $42,302  and  $56,- 
812  respectively. 

Elkhart,  Ind. — Lowest  bids  submitted 
to  Board  of  Works  for  paving  Indiana 
Avenue  were:  Northern  Construction 
Co.,  Elkhart,  at  $61,700  for  brick;  ?48,000. 
concrete;  and  from  $50,000  to  $56,000  for 
asphaltic  concrete.  Andrews  Co.,  Elk- 
hart, at  from  $56,000  to  $60,000  for  sheet 
asphalt. 

♦  Goshen,  Ind.  —  Contract  for  paving 
West  Lincoln  Ave.,  Harrison  Township, 
with  Metropolitan  block,  awarded  Brooks 
Bros.  Construction  Co.,  Fort  Wavne,  ind., 
at  $39,182. 

♦  Indianapolis,  Ind. — Contracts  awarded 
as  follows  by  Marion  County  Commis- 
sioners for  constructing  roads:  Thompson 
macadam  road  2^  miles  from  Southport 
to  McKensey  &  Jenkins,  Friinkfort. 
$17,750;  opening  Raymond  Street  between 
Bethel  and  Keystone  Avenues  and  im- 
proving same  with  concrete,  to  R.  B.  E. 
M.  Construction  Co.,  Evansville.  at  $14,- 
818;  building  a  one-mile  concrete  boule- 
vard in  Southern  Avenue  at  south  side 
of  Garfield  Park,  to  Harry  Marberry, 
Seymour,    at    $27,250. 

♦  Portland,  Ind, — Contracts  for  improv- 
infi  three  roads  in  Wayne  Township 
awarded  as  follows:  A.  L.  Jaqua  brick 
road,  to  Adam  Brothers,  Lebanon,  at 
$16,841;  Wilson  Frank  brick  road,  to  Wal- 
ter Swhier,  Portland,  at  $16,592;  Arthur 
Black  road,  to  Sprinkle  &  Frost,  Portland, 
at  $16,508. 

♦  Escanaba,  Mich. — Contract  for  about  a 
mile  of  highway  between  South  Park  and 
city  limits  awarded  by  County  Commis- 
sioners to  Delta  Contracting  Co.,  Esca- 
naba, at  $2.01  per  cu.  yd.  in  place. 

♦Danville,  III. — Following  are  contracts 
awarded  by  Board  of  Supervisors  for  con- 
structing the  Vermilion  County,  111.,  Bond 
Issue  Roads,  141  miles  concrete  and  28 
miles  brick  (bids  opened  March  14,  Divi- 
.Mions  2,  5  and  7)  (March  15,  Divisions  1, 
4  and  9)  (March  16,  Divisons  3,  6  and  8). 
(P.  C.  McArdle,  Superintending  Engi- 
neer): Division  1,  Harding  &  Slattery, 
Crawfordsville,  Ind.,  $116,444;  Division  2, 
Granite  City  Lime  &  Cement  Company, 
Granite  City,  III.,  $172,393.44;  Division  3, 
.\.  D.  Thompson.  Peoria,  111.,  $113,053; 
Division,  4,  Eclipse  Constn.  Co.,  Win- 
netka.  111.,  $101,974.19;  Division  5,  Pren- 
dergast-Clark  Constn.  Company,  St. 
I.ouis,  Mo.,  $124,800;  Division  6,  M.  J. 
Hanick,  St.  Ix)uis,  Mo.,  $129,825;  Division 
7.  Granite  Lime  &  Cement  Co.,  Granite 
City,  111.,  $132,947.60;  Division  8,  P.  M. 
Johnston   &   Co.,    St.    Elmo,    III.    ,$113,200; 


Division    9,    Ewing    Shields    &    Co.,    Joliet. 
111.,   $161,315. 

Elgin,  III. — Following  are  four  lowest 
bids  opened  March  15  by  City,  for  paving: 
Asphaltic  concrete,  Gifford  St.:  Engineei^'s 
estimate,  $17,826;  McCarthy  Construction 
Company,  $15,584;  Ben  Gross  (Stanolind), 
Laporte,  Ind.,  $15,827;  (Texas  a.splialt), 
$16,060;  White  Construction  Company, 
Chicago,  $16,426;  brick  Grove  Ave.:  Engi- 
neer's estimate,  $15,844;  Logan  &  Giertz, 
Elgin,  5!15,719;  Ben  Gross,  Elkhart,  Ind., 
$16,570,  and  Illinois  Hyd.  &  Constr.  Co., 
Elgin    (stone),    $16,924. 

Belolt,  Wis. — Following  are  lowest  bids 
on  various  kinds  of  pavement  opened 
March  14  by  city  for  paving  25  streets,  in- 
cluding Broad,  Bluff,  North  College  an* 
other  streets,  in  all  about  97,000  sq.  yd. 
paving;  55,000  lin.  ft.  combined  curb  and 
gutter  and  400  lin.  ft.  gy.  covered  gutter; 
(a)  100  to  10,000  sq.  yd.,  (b)  10,000  to 
25,000  sq.  yd.  (c)  25,000  sq.  yd.  and  over; 
Good  Road  Construction  Company,  Chi- 
cago, 111.,  sheet  asphalt  using  Azlec  (b) 
and  (c),  $1.18,  35  cts.  for  excav.  and  3i 
cts.  for  curb  and  gutter;  George  Welch, 
Beloit,  brick  pavement  using  Barr  block 
bituminous  filler  (a),  $2.04,  (b)  $1.99.  (c) 
$1.98;  Purington  block  filler  (a),  $2.07,  (b) 
$2.02,  (c)  $2.01;  excav.  (a),  45  cts.;  (b)  42 
cts,  (c)  40  cts.;  combined  curb  and  gut- 
ter (a),  52  cts.;  (b)  and  (c)  50  cts.;  White 
Construction  Company,  Milwaukee,  sheet 
asphalt,  Mexican  (a)  $1.50,  (b)  and  (c) 
$1.39;  Trinidad  (a),  $1.60;  (b)  and  (c). 
$1.49:  asphaltic  concrete  using  Mexican  or 
Stianolind  (a),  $1.35;  (b)  and  (c),  $1.'.' 
Trinidad  (a),  $1.45;  excavation,  (a), 
and  (c),  45  cts.;  combined  curb  and  g 
tcr  (a),  (b)  and  (c),  $1.37;  T.  W.  Quinii, 
Madison,  one  course  reinforced  concrete 
(b),  and  (c),  $1.31:  excavation  (b)  and 
(c),  35  cts.;  combined  curb  and  gutter  (b) 
and  (c),  49  cts.;  Commonwealth  Improve- 
ment Company,  Cliicago,  HI.,  sheet  as- 
phalt, Stranolind  (c),  49  cts.;  asphaltic 
concrete,  Stranolind  (c),  $1.36;  excavation 
(c),  38  cts.;  curbing  (c),  45  cts.;  Hudson 
Davis  Construction  Company,  Chicago, 
111.,  sheet  asphalt,  Texico  (c),  $1.66;  as- 
phaltic concrete,  Texico  (c).  $1.48;  one 
course  reinforced  concrete  (c),  $1.57;  ex- 
cavation (c),  40  cts.;  curbing  (c),  45  cts. 
Lowest  bids  for  the  street  railway  pave- 
ment was  from  Commonwealth  improve- 
ment Company,  Chicago,  111.,  at  $2.25  per 
sq.  yd.  for  brick,  and  from  George  Welch, 
Beloit,  for  Portland  cement  concrete  at 
$1.75.     City  Engineer. 

♦Milwaukee,  Wis. — Contracts  awarded 
as  follows  by  Department  Public  Works 
for  paving  (bids  opened  March  13)  brick 
pavement  (1  job),  Manger  &  McGucken, 
33  Layton  Bldg..  $9,295;  Asphalt— T.  R. 
Caughlin  Company,  534  Stock  Exchange 
Bldg.,  Chicago,  111.  (2  contracts),  total 
$89,625;  White  Construction  Company 
1006  Ry.  Exchange  Bldg.  (3  contracts), 
total  $48,017;  Badger  Construction  Com- 
pany, 1015  Ry.  Exchange  Bldg.  (8  con- 
tracts), $107,599;  Bitulithic  concrete- 
Paul  C.  Kroeck,  1000  Humboldt  Avenue 
(3  contracts),  $43,962.  Bids  were  opened 
on  21,600  sq.  yds.  bitulithic  concrete,  10,- 
700  sq.  yds.  brick  and  90,400  sq.  yds.  as- 
phalt. 

♦Johnson  Creek,  Wis. — Contract  award- 
ed Lehmann  Bros.,  Watertown,  for  13,019 
sq.  yd.  pavement  (bids  opened  March  8). 
Ernest    Deihel,    Village    Clerk, 

♦  Richland  Center,  Wis. — Contract  for 
paving  Haseltine,  N.  Church  and  E.  Cen- 
ter Streets  (bids  opened  March  7),  award- 
ed White  Construction  Company,  Mil- 
waukee, at  $1.46  per  sq.  yd.  for  asphaltic 
concrete  on  5-in.  base;  Trinidad  Natural 
Lake  asphalt  about  33,813  sq.  yds.  and 
11,782  ft.  curb  and  gutter,  cost  $36,307. 
Three  next  lowest  bidders:  Butler  (Con- 
struction Company.  Waukesha,  $1.51;  E. 
Bartlett,  Watertown,  $1.61,  and  Western 
Construction  Company,  La  Crosse,  $1.71. 
H.  A.  Abbott,  City  Engineer. 

♦Forest  City,  Iowa. — Contracts  for  pav- 
ing ami  curb  and  gutter  awarded  as 
follows:  45,000  yd.  bitulithic,  James  Hor- 
rabin,  Des  Moines,  $1.89  per  sq.  yd.;  20,000 
yd.  Young  Bros..  St.  Joseph,  Mo.  (Has- 
sam),  $1.60;  Dearborn  Construction  Co., 
Waterloo,  12,000  ft.  of  curbing,  35  cts.  and 
42,000  ft.  of  combined  curb  and  gutter 
60  cents.  Theo.  F.  DeLay,  Engineer,  Cre- 
ston. 

♦  Mason  City,  Iowa. — Contract  awarded 
Dearborn  Construction  Co.,  Waterloo,  for 
47,000  sq.  yd.  granite  top  reinforced  con- 
crete paving  projected  joints,  at  $1.62  per 
sq.  yd.,  and  curbing  39  cts.  per  lin.  f- 
F.    P.    Wilson.    City   Engineer. 

St.  Paul,  Minn. — Following  are  lowest 
bids  opened  by  August  Hohenstein.  Pur- 
chasing Agent,  for  paving:  W.  J.  Hoy. 
Metropolitan  Building,  asphalt  concrete. 
Laurel  Street.  $28,702;  Ashland  Avenue. 
528,004:  Fourteenth  Street,  $12,878:  Pres- 
cott  Street,  $9,400;  creosote  wood  block, 
Eleventh  Street,  $15,980:  brick.  State 
Street,  $9,800.  McClure  Contracting  Co., 
McClure  Building,  creosote  wood  block.'. 
Grove  Street,  $17,280.  Fielding  &  Sliepley. 
216  W.  University  Avenue,  asplialt  con- 
crete, Hague  Avenue,  $28,154:  creosote 
wood  block,  Victoria  Street.  $19,380; 
Portland  Avenue,  $47,441;  and  Como  Ave- 
nue,   $35,964. 

♦  Atchison,  Kan.— Contract  for  8,000  sq. 
yd.  brick  pavement  awarded  Lain  Con- 
struction Company,   St.   Joseph,   Mo.,  and 

10,000  so  yd.  concrete  pavement  to  "• 
F.  Edgell,  Leavenworth  and  UniverMl 
Concrete  Company,  St.  Joseph,  Mo.  (Bids 
opened  March  6.)  Frank  S.  .\ltman.  City 
Engineer. 
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Muskogee,  Okla. — Lowest  bid  opened 
March  13  by  City  Commissioners  for  pav- 
ing Seminole  Avenue,  District  No.  10, 
submitted    by    Park-Moran    at    J55,327. 

^'Seattle,  Wash. — Contract  for  grading 
and  paving  Donal  Street  awarded  by 
Board  of  Public  Works  to  Jahn  Contract- 
ing Co.,  Pioneer  Block,  at  ?109,939. 

-^Spokane,  Wash. — Contract  awarded  by 
County  Commissioners  for  constructing 
Permanent  Highway  No.  I-B  to  Spokane 
Asphalt  Macadam  Irving  Co.,  Spokane,  at 
J30,200. 

ilrStevenson,  Wash. — Following  is  the 
unit  figure  of  the  successful  contractor. 
General  Construction  Co.,  Spokane,  for 
Mill  "A,"  Underwood  Section  of  Skamania 
Highway  Unit  No.  1  (bids  opened  by 
Commissioners  of  Skamania  County):  56 
acres  clearing,  ?35;  69,000  cu.  yd.  earth 
exc,  20  cts. ;  9000  cu.  yd.  rock  exc,  70 
cts. ;  26,000  cu.  yd.  loose  rock  exc,  35  cts.; 
50  cu.  yd.  rock  fill,  hand  placed,  $1;  175 
cu.  yd.  second-class  gravel  concrete,  $8; 
1630  sq.  ft.  expanded  metal,  in  place,  8 
cts.;  100  lb.  steel  and  cast  iron,  in  place, 
6  cts.;  50  sq.  yd.  cobble  paving,  in  place, 
$1;  6500  lin.  ft.  wood  guard  rail,  in  place, 
20  cts.;  300  cu.  yd.  third-class  masonry, 
dry,  in  place,  $2;  7  M  ft.  timber  and 
plank,  in  place,  $25;  45,000  cu.  yd.  over- 
haul, per  100  ft.,  2  cts.;  3000  cu.  yd.  gravel 
surfacing,  in  place,  70  cts.;  50  cu.  yd. 
loose  stone  for  drains,  $1;  472  lin.  ft.  plac- 
ing corr.  iron  pipe,  18  in.,  25  cts.;  1416 
lin.  ft.  placing  corr.  iron  pipe,  12  in.,  20 
cts.;  21  acres  grubbing,  $60;  total,  $39,583. 

^Bakersfield,  Cal. — Contract  awarded 
George  S.  Benson  &  Sons,  Stimson  Bldg.. 
Los  Angeles,  for  about  8  miles  of  road  on 
Division  7,  Section  4,  of  BSikersfleld  Taft 
Koad,  requiring  26,300  cu.  yd.  excav.,  12,- 
200  lin.  ft.  shaping  roadbed,  70,563  sq.  yd. 
concrete  pavt.,  with  bituminous  surface, 
35,940  ft.  creosoted  timber  in  bridges,  etc., 
at  $56,547.  Next  three  lowest  bidders; 
Lynn  S.  Atkinson,  Story  Bldg.,  Los  An- 
geles, $56,877;  A.  C.  McLea  Construction 
Co..   $57,267,  and  Marin   Rock  Co.,   $58,193. 

■(^Contract  awarded  Robert  Sherer  & 
Co.,  Pacific  Electric  Bldg.,  Los  Angeles, 
for  grading,  etc.,  on  6  miles  of  Division 
10,  Section  8.  Bakersfield  Mohave  Road, 
involving  57,000  cu.  yd.  excav.,  2230  ft.  18 
to  36  in.  corrugated  iron  pipe,  23,870  ft. 
creosoted  timber  in  bridges,  etc.,  at  $29,- 
882.  Other  bidders:  George  S.  Benson  & 
Sons,  $29,882,  and  Marin  Rock  Co.,  $43,670. 

♦Contract  awarded  Castro  &  Blaisdell, 
Bakersfield,  for  grading,  etc.,  on  Division 
9,  Section  6,  Bakersfield  Glenville  Road, 
involving  2800  cu.  yd.  excav.,  12,130  sq. 
yd.  concrete  pavt.,  with  bituminous  sur- 
face. 24,550  ft.,  creosoted  timber,  etc..  at 
$9,720. 

Burbank,  Cal. — Lowest  bid  opened  for 
improving  Grand  Avenue  and  Tenth 
Street,  in  Road  Dist.  No.  63,  submitted 
by  E.  A.  Baker,  407  H.  W.  Hellman 
Building,  Los  Angeles,  at  $12,998.  Work 
involves  19,037  sq.  yd.  concrete  pave- 
ments,  11,725  lin.   ft.   cement  curbs. 

*EI  Monte,  Cal.— Contract  awarded 
S.  C.  Contracting  Co.,  Washington  Bldg., 
Los  Angeles,  for  110,000  sq.  ft.  oil  mac- 
adam pavt.,  6700  Un.  ft.  cement  curb, 
13,400  sq.  ft.  cement  gutter,  etc.,  at 
$13,021. 

•Fresno,  Cal. — Contracts  awarded  by 
City  Trustees  for  bltulithic  and  Warrenite 
pavements,  cement  curbs,  gutters  and  cor- 
rugated iron  culverts  on  Ventura,  Santa 
Pe  Aves.  and  First  St.  to  Worswick  Street 
Paving  Company  and  California  Road  & 
Street  Improvement  Company  and 
Thompson  Bros.,  all  of  Fresno;  total 
amount,   about   $100,000. 

Los  Angeles,  Cal. — Contract  awarded 
Fred  Hoffman,  111  East  Twelfth  Street, 
Long  Beach,  at  $45,000,  for  3.63  miles  of 
Norwalk-Puente  Road  in  Road  District 
No.  54  and  to  S.  C.  Contracting  Co.,  421 
Washington  Bldg.,  at  $15,895,  for  1.4  miles 
of  Whittier  Avenue  near  Montebello  Road 
District   No.    99. 

Following  are  four  lowest  bids  opened 
March  6  by  Board  of  Supervisors  for  Sect. 
C.  Mint  Canyon  Road,  involving  64,300  cu. 
yd.  excav.,  44,582  lin.  ft.  shaping  roadbed, 
99,071  sq.  yd.  concrete  pavt.,  18,840  lb. 
steel,  etc.  (county  furnishing  cement,  oil. 
stone  and  sand):  Oscar  Ford.  Riverside, 
$62,491;  Ford  &  Stout,  Bradbury  Bldg., 
Los  Angeles,  $64,073;  George  S.  Benson  & 
Sons,  Stimson  Bldg..  Los  Angeles,  $69,367 
and  J.   S.   Hilcnd,  $73,112. 

•Ontario,  Cal.  —  Contract  for  about 
512,000  sq.  ft.  concrete  pavements,  35,000 
Un.  ft.  cement  curb  and  oil  screenings 
surfacing  on  San  Antonio  Avenue  award- 
ed by  County  Commissioners  to  Califor- 
nia-Arizona Constr.  Co.,  1700  E.  Wash- 
ington .St.,  Los  Angeles,  at  $51,880.  (Bids 
opened   March   13.) 

♦Ventura,  Cal. — Contract  for  gfrading 
2  miles  of  Ventura-Nordhoft  Road,  in- 
volving 50,700  cu.  yd.  excav.,  awarded 
E.  A.  Garland,  Santa  Barbara,  at  $10,908. 

•Contract  for  furnishing  66,000  tons  of 
coarse  aggregate  and  33,000  tons  of  sand 
for  rounty  highways  awarded  H.  C. 
Feraud,  at  38V4  cts.  and  17V4  cts.  per 
ton,  respectively. 

•Phoenix,  Ariz. — Contract  for  paving 
16,000  yd.  on  South  Central  Avenue  with 
Tarvia  macadam  awarded  by  City  Com- 
mission to  California  Arizona  Construc- 
tion Co.  of  Loa  Angeles,  Cal.,  at  $1.24 
per  yd. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED     WORK. 

New  Castle,  Pa. — Construction  of  a 
municipal  garbage  disposal  plant  and  col- 
lection of  garbage  at  an  estimated  cost 
of  $50,000  being  considered  by  City  Coun- 
cil.   C.  H.  Mllholland,  City  Enginaer. 

Newport,  Ky. — Construction  of  a  gar- 
bage reduction  plant  is  contemplated  by 
city;  probable  cost  $35,000. 

Elgin,  III. — Lowest  bid  opened  March  15 
by  City  Clerk  for  constructing  an  incin- 
erator submitted  by  Morse,  Boulger  De- 
structor Company.  39  Cort.andt  St.,  New 
York,  N.  T.,  at  $7,450. 

BIDS     DESIRED. 

Long  Island  City,  L.  I.,  N.  Y. — Until 
April  3  by  Maurice  E.  (Connolly,  Pres. 
Queens  Borough,  for  reception,  trans- 
portation and  final  disposition  of  garbage, 
rubbish,  ashes  and  street  sweepings  in 
portion  of  Fifth  Ward,  Borough  of 
Queens,  during  the  months  of  April,  May, 
June,  July,  August,  September  and  Oc- 
tober, 1916,  furnishing  and  operating  the 
necessary  dumps,  scows,  etc.,  with  the 
right  of  city  of  New  York  to  renew  said 
contract  for  said  periods  in  years  1917, 
1918  and  1919  upon  the  same  terms  and 
conditions  excepting  the  provisions  of  re- 
newal.    Security   $4,500. 

Clarksdale,  Miss.— Until  April  4  by  City 
Commissioners  for  furnishing  material  and 
constructing  garbage  incinerator  of  12  tons 
capacity  per  day.    W.  N.  Purcell,  City  Clk. 

PRICES     AND     LETTINGS. 
■^Indicates  award  of  contract. 

•Ft.  Wayne,  Ind. — Contract  for  con- 
structing garbage  incinerator  awarded 
W.  J.  Edwards  Company,  925  Monadnock 
Blk.,  Chicago,  111. 


HYDRAULIC  CONSTRUC- 
TION   AND    RIVER 
IMPROVEMENTS 


PROPOSED     WORK. 

Docks — New  Brighton,  S.  I.,  N.  Y. — 
Plans  of  R.  A.  C.  Smith,  Comr.  Docks  and 
Ferries,  New  York  City,  for  erection  of 
six  piers  between  Canal  and  Grant 
Streets,  Borough  Richmond,  approved  by 
Sinking  Fund  Commission  on  March  18. 
Five  piers  to  be  125  ft.  wide  and  1300  ft. 
long,  the  other  150  ft.  wide,  about  1250 
ft.  long,  with  273  ft.  slip  room  between 
them. 

New  Jersey.— <jOvernor  FMelder  at  Tren- 
ton signed  bill  providing  for  Wanaque 
Watershed  development. 

Drainage  — New  Jersey.  —  Governor 
Fielder  at  Trenton  signed  bill  providing 
for  reclamation  of  meadow  land,  Newark 
Bay  and  Hudson   River  water  front  bill. 

Dredging — Trenton,  N.  J.— Governor 
Fielder  signed  bill  providing  an  appropria- 
tion of  $75,000  for  waterway  between 
Barnegat   Bay  and   Manasquan   Inlet. 

Dredging — New  Castle,  Pa. — Widening 
of  Neshannock  Creek  between  Rosena 
Furnace  dam  and  Jefferson  Street  Bridge 
estimated  to  cost  $40,000.  C.  H.  Mllhol- 
land,  City  Engineer. 

Pier — Baltimore,  Md. — Canton  Co.  will 
erect  a  pier  75  x  500  ft.  extending  from 
foot  of  Third  Street.  Walter  P.  Brooks, 
President,  Commerce  and  Water  Streets. 

Structural  Steel— Wheeling,  W.  Va.— 
All  bids  opened  Feb.  23  by  the  U.  S.  En- 
gineer, Wheeling,  for  furnishing  and  de- 
livering structural  steel  for  service  bridge, 
trestle,  etc.,  have  been  rejected. 

Dock— Ashland,  Wis.— The  Soo  R.  R. 
(C.  N.  Kalk.  Ch.  Engr.,  Minneapolis, 
Minn.),  will  construct  a  $1,500,000  concrete 
ore  dock  here. 

Dock — Ashland,  Wis. — Reiss  Coal  Co.  is 
reported  considering  plans  for  Improve- 
ments to  its  dock,  at  a  cost  of  $100,000. 

Ditch — Long  Prairie,  Minn. — Contract 
will  be  let  in  May  for  constructing  County 
Ditch  No.  32,  about  38  miles  In  length  In- 
cluding branches,  10  miles  dredge  work, 
balance  dug  by  hand,  171,037  cu.  yd.  S.  S. 
Sargeant,  Engineer,  Long  Prairie;  E.  M. 
Berg,   County  Auditor 

Irrigation— Santa  Maria,  Tex.— Commit- 
tee composed  of  Judge  E.  C.  Porto,  presi- 
dent of  Santa  Maria  Irrigation  Co.,  is 
securing  petitions  for  presentation  to 
County  Commissioners  to  determine  es- 
tablishment of  an  Irrigation  district  for 
public  ownership  of  the  canal  lines.  About 
525.000  will  have  to  be  voted  for  improving 
of  the  canal  lines,  about  8  miles  In  length. 

Dredging  —  Tacoma,  Wash.  —  Don  B. 
Roben,  3017  South  Eleventh  Street,  en- 
gineer for  Hylebos  Creek  Port  Commission 


of  Tacoma,   reports   plans  completed  for 

the  dredging  of  Hylebos  Oeek  a  distance 
of  2  miles,  using  material  for  dike  con- 
struction along  bank  for  about  3  miles. 
About  237,000  cu.  yd.  will  be  used  In  dike, 
three  and  a  quarter  miles  of  drainage 
ditches  will  be  constructed  and  eight 
sluices  of  reinforced  concrete.  Approxi- 
mately 1075  cu.  yd.  of  concrete  and  74 
tons  of  steel  will  be  required.  The  dike 
will  be  8  ft.  wide  at  top.    Cost,  $200,000. 

Dykes — Klamath  Falls,  Ore.— Don.  J. 
Zumwalt,  Klamath  Falls,  is  engineer  for 
the  system  of  dykes,  to  cost  $100,000.  A. 
A.   McLaftey,   Secy.  Dlst. 

Irrigation — Klamath  Fills,  Ore.— Direc- 
tors Klamath  Fails  Drainage  District 
about  to  let  contract  for  dredger  to  con- 
struct dykes  for  said  district.  Citizens 
voted  recently  $100,060  bonds  for  said 
drainage  district. 

Jetties  —  Marshfield,  Ore.  —  Port  of 
I'mpqua  Commissioners  (Warren  P.  Reed, 
Commissioner)  passed  ordinance  providing 
for  issue  of  $200,000  bonds  for  constructing 
Jetty  on  Umpqua  River.  Capt.  James  S. 
Polhemus,  Corps  Engrs.,  U.  S.  A.,  Port- 
land, Engr.  in  charge. 

,df^}L~-^^'"''^"^'  Ore.— Citizens  voted 
$200,000  bonds  for  constructing  jetty  at 
north  entrance  of  Umpqua  River. 

Irrigation — Chico,  Cal.— Board  Trustees, 
Reclamation  District  No.  833,  filed  report 
with    Board     Supervisors;     cost    of    con- 

?-A^S,V'?"  ^""*  maintenance  is  estimated  at 
?o00,000. 

Dredging— Long    Beach,    Cal.— Reported 
i'^ .  Commission     considering     spending 
about  $50,000  to  dredge   Los  Angeles  and 
Long  Beach  Harbors. 

Dam,  Etc.— Los  Angeles,  Cal.— The 
Sespe  Light  &  Power  Company,  Los  An- 
geles, has  applied  to  the  State  Water 
Commission  at  Sacramento  for  permission 
to  appropriate  125  second  feet  of  water  in 
Ventura  County  for  power  purposes.  The 
company  plans  constructing  a  main  canal 
and  pipe  hne  9  miles  in  length  and  a  dl- 

ll^f^Kf^''"'  \Jl."-  '"eh.  2.200  ft.  on  top 
and  (5  ft.  on  bottom,  constructed  of  loose 
rock  concrete,  concrete  masonry  and  rip- 
rap, with  a  waste-way  around  dam;  a 
storage  reservoir  of  57,750  acre  ft. 

Irrigation  —  Sacramento,  Cal.  —  E  R 
Waker,  607  J  Street,  Sacramento,' has' 
applied  to  State  Water  Commission  for 
permission  to  appropriate  200  second  feet 
of  water  from  South  Fork  of  American 
Kiver  for  agricultural  purposes.  The  im- 
provement includes  a  storage  reservoir 
with  a  capacity  of  50,000  acre  feet,  also  a 
main  canal  some  35  miles  in  length.  Land 
Plac'ercoun^^^f    '^    '"    Sacramento    and 

lrrlgatlon---Brawley,  Nev.— Board  Di- 
o^if-  /I-  "'■  ^'•'•'gation  District  authorized 
Chief  Engineer  to  proceed  with  West  Side 

^?I!?t2S"Sl?"2P^°'^^"^''"''  cost  $14,828,  also 
directed  Chief  Engineer  to  dig  canal  con- 
necting Allison  and  Lawrence  headings  to 

Fn'S'  .sT.t'^'tr"^  "^"iS^  '"  <=a"al  from 
^2520  Heading.      Cost    estimated    at 

Dredging— Manila,    P,    L— See 
and  Roads." 


Ditch— Jasper,  Ind.— Until  April  B,  by 
Clerk  Jasper,  Circuit  Court,  Jasper,  for 
cleaning  and  repairing  Jungles-Davis 
Ditch  in  Walker  and  Berkeley  Townships, 
Jasper  County. 

Ditches — Waterloo,  Iowa. — Reported  de- 
sired until  March  27  by  Board  Directors  of 
Elkhorn  Valley  Drainage  Dist.  for  con- 
structing drainage  ditches. 

Ditch— Duluth,  Minn.— Until  April  1  by 
County  Auditor  for  constructing  county 
Ditch  No.  4,  estimated  cost  $137,000.  P. 
J.  McCauley,  of  Floodwood,  engineer  in 
charge. 

Wharf,  Etc.— Aransas  Pass,  Tex.— Until 
April  11  by  U.  S.  Engrs.  Office,  Galveston, 
for  constructing  wharf  at  Aransas  Pass. 

Levees,  Etc.— Port  Arthur,  Tex. — Until 
April  12  by  city,  for  constructing  about 
200,000  cu.  yd.  levees,  about  160,000  cu. 
yd.  canal  and  ditch  excavation,  and  about 
150,000  M.  ft.  creosoted  pine  culverts  and 
bridges.  J.  P.  Coleman,  Consulting  Engi- 
neer, 920  Hlbernia  Building,  New  Or- 
leans, La. 

Quebec,  Que.— Until  April  15,  by  Acting 
Secretary  of  Quebec  Harbor  Commission 
(St.  George  Boswell  Ch.  Engr.  and  Gen. 
Supt.)  for  freight  shed  and  grain  galleries 
In  northern  extension  of  Princess  Louise 
Embankment. 

Wharf,  Etc.— Honolulu,  Hawaii.— Until 
May  1  at  Custodian's  Offlce.  U.  S.  Quaran- 
tine Station,  Honolulu,  for  removing  the 
entire  superstructure  of  the  present  dis- 
infecting wharf,  including  all  equipment, 
etc.,  at  this  station  and  reconstructing 
same  on  new  foundations. 

PRICES    AND     LETTINGS. 
•/ndicotes  award  of  contract, 

•  Dredging — Boston,  Mass. — Contract  for 
dredging  about  500,000  cu.  yd.  in  Mystic 
River  awarded  by  Bd.  Harbor  and  Land 
Commissioners  to  Maryland  Dredging  Co., 
Baltimore,  Md.  (bids  opened  March  8). 
For  unit  figures  see  Engineering  Record 
March  11. 

•Reclaiming  Flats — Boston,  Mass. — 
Contract  for  reclamation  of  about  35  acres 
of  harbor  flats  in  East  Boston  (about 
1,000,000  cu.  yd.)  awarded  by  Directors 
Port  of  Boston  to  Atlantic,  Gulf  &  PaclHc 
Co.,  New  York,  N.  Y.,  at  15.47  cts.  per 
cu.  yd. 

Rock  Removal  and  Dredging  In  Harbor — 
New  Bedford,  Mass. — Following  are  four 
lowest  bids  opened  March  16  by  Col.  John 
Millis,  Corps  Engrs.,  U.  S.  A.,  Newport,  R. 
I.,  for  rock  removal  and  dredging  In  harbor 
at  New  Bedford:  (a)  Area  "A,"  dredg- 
ing 173,000  cu.  yd.,  scow  measure,  per  cu. 
yd.;  (b)  Area  "B."  rock  removal,  4,887.5 
cu.  yd.,  place  measure,  per  cu.  yd.;  (c) 
total:  Bay  State  Dredging  &  Contracting 
Company,  Boston  (a),  14.9  cts.;  (b) 
$3.25;  (c),  $41,661;  J.  S.  Packard  Dredg- 
ing Company,  Providence,  R.  I.  (a),  14.3 
cts.;  (b),  $3.85;  (c),  $43,655;  Coastwise 
Dredging  Company,  Norfolk,  Va.  (a),  14.5 
cts.;  (b),  $4;  (c),  $44,635;  Eugene  Brey- 
mann,    Boston   (a),    13   cts.;    (b),    $5;    (c). 

Repairing  Breakwater — Point  Judith, 
I.     I. — Following    are    four    bids    opened 


BIDS     DESIRED. 

Jacksonville,  Fla.— Until  April  8.  by 
Board  Port  Commissioners  (J.  C.  O'Dell 
Shn'rf  i?/-f';  for  constructing  a  marginal 
wharf  30  ft.   wide  and  approximately  699 


Paving  March  16  by  Col.  John  Millis,  Corps 
Engrs.,  U.  S.  A.,  Newport,  for  repairing 
Point  Judith  Breakwater,  R.  I.,  about  20  - 
000  tons  of  2000  lb.  each;  price  given  is 
per  ton:  Coast  &  Lakes  Contracting 
Company,  New  York,  N.  Y.,  $2  48-  Bay 
State  Dredging  &  Contracting  Company. 
Boston,  Mass.,  $3.49;  E.  S.  Belden  &  Son, 
Hartford,  Conn.,  $3.73,  and  Estate  of  John 
Seattle,  Leete's  Island,  Conn.,  $4.10 


Cont^rac\%9^-A-"Erircrn'^l''^»^'H'^-.^— ^"J'^^''''^'   "«    "Ids    opened    March    14    for 

5136  ntar  St^iinFcrpS    HU.J^^?i'°"ff'  co^Pje""?  construction  of  canal  from  Station 

/t\   if„  :  °"^®'^""g  cieek,  Herkimer-One  da  County — (a)  engineer's  estimnto  JinpnnK- 

(lVicf,^r\-  Wi^f'JS?  S^c^tTr^oth^e^R^meT-N*^^^^^ 

344,2oJ  ?'u^^td"  e^icTvitiSr!::-.::::'.'.: *'T2l  n^sS  *''h  »% 

60  ,tn  ^  "■  /heeting  and   bracing 55.'oo  40:00  dot  4S'?0 

^?'?00  cu.    yd.    farming    embankment 0.20  0  20  0  20  020 

3.300  cu.    yd.    cinder    filling i  oo  lOO  I'ofl  I'ln 

1,090  cu.    yd.    lining T ..  2  25  200  17K  Ht 

3«oJfn  "f't^?rn'!,'V,"''*'.P-^-  °''°-^-'>'-  SO-""  '»-»^  SO^OO  70:5o 

'  «  M    i'-    fo^fxJation   piles 0.30  0.36  0.30  0  30 

,  J^  ^-  "•  wooden  sheet  piling 65.00  60  00  55  00  Kn'nn 

1,000  sq.   ft    steel   sheet    piling.: 1.16  LOO  LIS  ?'25 

515  cu.   yd.   second-class  concrete 7.60  8.00  8.50  s'so 

680  cu.   yd.    second-class   reinf.    concrete.  12.00  12.00  12  00  14  40 
100  cu.  ft.  removing  and  replacing  defec- 

five    concrete    i.oo  1 20  1 25  1 00 

^2.22?  ^''-   f '•   finishing  concrete  surfaces. . .  0.25  oiso  025  o'si 

2,3,0  cu.  yd.  laying  wash  wall. 0.75  0  90  o'7B  I'flO 

320  sq.    yd.    furnishing   and    laying   first-  ' 

o,nn       class    stone    paving 4.00  4.80  4.00  4  80 

2,190  sq.  yd.  laying  first-class  stone  paving  1.00  1.00  1 00  1  20 

200  cu.   yd.   furnishing  and  laying   first-  ' 

'''^^.^    rip-rap 3.75  4.50  4.00  4  50 

400  cu.  yd.  laying  first-class  rip-rap 1.50  1.80  160  l'50 

1,350  cu.   yd.   furnishing  and  laying  third- 
class    rip-rap     3.25  3.90  4.00  3  90 

4.050  cu.   yd.   laying  third-class  rip-rap...  1.00  1.00  100  100 

2,020  1b.     structural     steel 0.15  0.15  0  15  015 

15.800  lb.    metal    reinforcement    0.03  0.035  0.045  0  04 

8,100  1b.    iron    castings,    plain 0.03  0.035  0  03  0  04 

1,380  lin.   ft.   wooden   fence 0.25  0.30  0.25  0  30 

16  M.   ft.   removing  existing  fiooring. . .  1.80  1.00  1.00  100 
1  maintaining    highway    traffic    (lump 

sum)     250.00  100.00  250.00  300  00 

1  storehouse    (lump    sum) 500.00  500.00  600.00  600  00 

1  cofferdams,    pump,    boiler   and   drain 

(lump   sum)    2,000.00  2,000.00  2,000.00  2.400  00 

1  cleaning  up  site  of  contract,  remov- 
ing plant  and  debris  (lump  sum)..  1,500.00  1,500.00  750.00  1600  00 
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StJte  Canal  Work — Albany,  N.  Y.— Following  are  unit  prices  of  four  lowest  bids 
opened  March  U  by  W.  W.  Wotherspoon.  Stale  Superintendent  Public  Works,  for 
Terminal  Contract  No.  30,  constructing  dock  wall,  an  approach  to  terminal  and 
appertaining  structures  on  east  side  of  Oswego  River  between  Schuyler  and  Cayuga 
Streets.  Oswego:  (a)  Engineer's  estimate,  S103.700:  (b)  Henry  P.  Burgard  Co.,  Buf- 
falo. $90,984;  (c)  H.  S.  Kerbaugh,  Ini..,  Buffalo.  $91,629:  id)  T.  A.  Gi.leapie  Co., 
Pittsburgh,  Pa.,  $91,840;  (e)  Morrison  &  Quinn,  Inc..  Rochester,  N.  Y.,  $92,958. 
_,       ,         „  ,  (a)  (h)  (c)  (d)  (e) 

Clearing   (lump  sum) $IOO.no      $1U0.00       $70.00       $80.00      $100.00 

Cofferdams,  pump.,  bail.,  etc.  (lump  sum)21,000.00  20,000.00  18,226.00  16,536.00  20,000.00 

23,700  cu.   yd.  excavation 0.80  0.60  0.64  0.54  0.70 

77  M  ft.  sheeting  and  bracing 45.00         45.00         48.00         45.00         42.00 

(.600  cu.  yd.  forming  embankment 0.15  0.15  0.07  0.16  0.15 

9.2  M   ft.  sawed  lumber 60.00         tO.OO         60.00         60.00         60.00 

2,550  cu.  yd.  stone  filling 1.50  0.10  1.10  0.64  0.80 

200  Un.   ft.   wooden   fence 0.30  0.27  0.35  0.30  0.30 

6,200  cu.  yd.  second-class  concrete 7.O0  7.10  6.50  7.16  6.25 

330  cu.  yd.  flrst'-class  relnf.  concrete..        15.00         10.00         12.15         14.30         14.00 

2,700  Itn.  ft.  stone  and  tile  drains 0.12  0.12  0.14  0.12  0.12 

675  lb.  structural  steel 0.06  0.06  0.065         0.06  0.06 

6.500  1b.   iron  castings,   plain 0  04  0.04  0.045         0.045         0.04 

730  lin.  ft.  malleable  cast-iron  nosing..         1.26  1.25  1.28  1.15  1.25 

41,750  lb.    metal   reinforcement 0.05  0.05  0.05  0.05  0  045 

115  fender  fastenings,  each 1.00  1.00  1.20  1.20  1.00 

IS  lin.   ft.  wrought-iron  pipe  railing. .         1.00  1.00  1.00  0.80  1.00 

524  lin.   ft.  metal  curb  protection 0.25  0.25  0.20  0.30  0.25 

1,375  cu.  yd.  broken   stone  or  gravel  surf.  1.60  1.50  1.42  1.65         - 1.40 

300  sq.   yd.   cobblestone  paving 1.50  1.60  0.75  1.30  1.40 


'^Dock— Buffalo,  N.  Y.— Contract  for  re- 
constructing dock  along  Union  Canal  at 
South  Buffalo  reported  awarded  by  Penn- 
■ylvanla  R.R,  Co.  to  Great  Lakes  Dredge 
&  Dock  Co.,  Monroe  Bldg.,  Chicago,  lU. 

State  Canal  Work— Albany,  N.  Y.— Unit 
figures  of  lowest  bidder  for  Contract  13) 
of  the  State  C^nal  Work — ^reconstruction 
of  highway  bridge  crossing  the  main  chan- 
nel of  t^e  Hudson  River  at  Schuylerville, 
opened  March  14  by  W.  W.  Wotherspoon, 
State  Superintendent  Public  Works,  Al- 
bany: (a)  Engineer's  estimate,  $3,248; 
(b)  Spalding  Construction  Co.,  Suflleld, 
Conn.,  $29,734. 

(a)  (b) 

3000  cu.  yd.  excavation..        $0.75       $0.60 

232  cu.   yd.  lining 1.50         1.60 

610   cu.    yd.    second-class 

concrete    8.00         7.60 

155    cu.    yd.    fourth-class 

riprap    2.50  2.50 

36  M  ft.  sawed  lumber...        66.00       65.00 
22  M  ft.  wooden  sheet  pil- 
ing           60.00       60.00 

1700    Un.    ft.    foundation 

piles   0.30         0.30 

730  lin.  ft.  wooden  fence.  0.25         0.25 

360,000  lb.  structural  steel         0.049         .047 
6  oil  Blgnal  lamps,  each..        15.00       15.00 
Removing  existing  super- 
structure (lump  sum). .      100.00       100.00 
Cofferdams,     etc.      (lump 
sura)    1,200.00  1,400.00 

-A-Dredglng — Cleveland,  Ohio. — Contract 
for  dredging  260.000  cu.  ft.  from  Upper 
Cuyahoga  River  awarded  by  Bd.  Control 
(bids  opened  March  2)  to  Great  Lakes 
Dredge  &  Dock  Co.,  1630  Williamson 
Building,  cost  $40,000. 

-ADitchea — Blue  Earth,  Minn.— Contract 
for  constructing  ditches  (bids  opened 
March  11)  awarded  by  County  Commis- 
sioners as  follows:  Ditch  No.  43,  Carl 
Knudsen,  Blue  Earth.  $37,254;  No.  42,  G. 
E.  Gilbertson,  St.  James.  $53,000;  and  Ju- 
dicial Ditch  No.  11,  Edward  Nelson,  Wells, 
$42,850.  Jesse  L.  Herring,  County  Audi- 
tor. 

Irrigation — Ft.  Laramie,  Wyo.— Follow- 
ing are  the  unit  figures  of  lowest  bids 
opened  March  10  by  U.  S.  Reclamation 
Service.  Ft.  Laramie,  for  Earthwork 
North  Platte  Project,  Nebraska-Wyoming, 
Ft.  Laramie  Unit:  (a)  Engineer's  esti- 
mate- (b)  MacArthur  Brothers,  CHiicago, 
III.  (lowest  bidder  on  all  schedules).  The 
totals  are  (a)  and  (b)  respectively: 
Schedule  I— $54,890  and  $33,460;  Schedule 
II_S46.800  and  $32,465;  Schedule  III— 
$90,510  and  $53,420;  Schedule  IV— $45,400 
and   $34,260. 

Schedule  I — Sta.  526  to  556.    Excavation: 

(a)  (b) 

Claas  1—111,000  cu.  yd $.17  $.209 

Clan  2—  16,000  cu.  yd 60  .209 

Cbaa  *— 33,000  cu.  yd 80  .209 

Overhaul  1000  station   cu.   yd. 

at  2  ct«.  per  cu.  yd.  per  100 

ft.  station 02  20.00 

Schedule  11— Sta..  556  to  647.  Exca.ya.- 
tlon: 

(a)  (b) 

Clan  1—160,000  cu.  yd $.17  $.169 

Oaaa  i—     8000  cu.   yd 60  .169 

Clan  3—  17,000  cu.   yd 80  .169 

Overhaul  60,000  sta.  cu.  yd, 

at   2  ctB.   per  ou.   yd   per. 

100  ft.   sta 02  1,200.00 

Schedule  m— Sta.  647  to  726.  Bzcava- 
tion: 

(a)  (b) 

Clan   1—147,000   cu.    yd $.17  $.225 

Class   2—30.000   cu.   yd 60  .225 

CTass   3—  17,000   cu.   yd 80  -.225 

Overhaul  16,000    sta.    cu.    yd. 

at   2   cts.    i)er  cu.   yd.   per 

100   ft.    sta 02  320.00 

Schedule  IV— Sta.  746  60  to  830.  Ex- 
cavation : 

(a)  (b) 

Class   1—220,000  cu.  yd $.17  $.142 

Class  2—     8000  cu.  yd 60  .142 

Class  3 —     2000  cu.   yd 80  .142 

Overhaul  80,000  sta.  cu.  yd. 

at   2   cts.    per   cu.   yd.   per 

100   ft.    sta 02  1,600.00 

Next  three  lowest  bidders  on  Schedules 
1,  2,  3  and  4  respectively  are  as  follows: 
Winston  Brothers  Co..  Minneapolis,  Minn., 
$36,630,   $32,750,  $59,170  and  $33,400;   W.  J. 


Hay  Co.,  St.  Paul,  Minn.,  $46,475,  $38,910, 
$77,015  and  $36,160;  Wood,  Bancroft  & 
Doty,  Omaha,  Neb.,  Schedule  3,  $79,330; 
Tale  &  Reagan,  Chicago,  HI.,  Schedule  1, 
$48,250;  Schedule  2,  $41,840;  J.  E.  Hilton, 
Billings,   Mont.,   Schedule  4,   $36,100. 

Irrigation — Ft.  Laramie,  Wyo. — Follow- 
ing are  unit  figures  of  the  lowest  bids 
opened  March  10  by  U.  S.  Reclamation 
Service,  Ft.  Laramie.  Canal,  North  Platte 
Project,  Nebraska-Wyoming:  Schedule  I 
(a)  Engineers'  estimate,  $60,280;  (b)  Se- 
curitv  Bridge  Co..  Minneapolis,  Minn., 
$39,877;  Schedule  II  (a)  Engineer's  esti- 
mate, $17,865;  (b)  MacArthur  Brothers 
Co..    Chicago,    III.,    $18,265. 

Schedule  I — Laramie  River  siphon  and 
Deer  Creek   siphon: 

(a)         (b) 

1600  cu.   yd.   dry  excav $  .26     $  .375 

7000  cu.  yd.  wet  excav 3.00      1.60 

2000   cu.    yd.   concrete 14.00      9.35 

200,000  lb.   placing  reinforc- 
ing steel    01        .0135 

2000    lb.    placing    structural 

steel .01        .0125 

2800  cu.  yd.  backfilling 20        .20 

2900  sq.  yd.  18  in.  dry  paving    2.00      1.48 
1000    sq    yd.    14    in.    grouted 

paving    2.50       1.80 

Schedule  II —  three  culverts: 

(a)        (b) 

3000  cu.   yd.   excav $  .16    $  .30 

1350  cu.  yd.  concrete 8.50      g.OO 

111,000  lb.  placing  reinforcing 

steel    01        .015 

1200  sq.  yd.  18  in.  dry  paving    2.00      2.00 
900    sq.    yd.    14    in.    grouted 

paving   2.50      2.50 

500  cu.  yd.  backfilling 30        .50 

Next  three  lowest  bidders:  Schedule  I — 
MacArthur  Bros.,  Chicago,  111.,  $48,710; 
Winston  Brothers  Co.,  Minneapolis,  Minn., 
$54,590;  Hoyt  Hayden,  Spokane,  Wash., 
$63,605.  Schedule  II— Security  Bridge  Co., 
Minneapolis,  Minn.,  $18,766;  Winston 
Brothers  Co.,  Miimeapolls.  Minn.,  $21,036; 
Hoyt  Hayden.  Spokane,  Wash.,  $23,512. 

'^Dlke,  Jefferson  City,  Mo. — Contract 
for  constructing  dike  on  Missouri  River 
above  Jefferson  City  (bids  opened  March 
14  by  U.  S.  Engineer's  Office.  Kansas 
City,  Mo.)  awarded  DeWitt  &  Shobe, 
Glasgow,  Mo.,  as  follows:  2,250  ft.  high 
section  dike,  $14.40;  2,100  ft.  low  section 
dike,  $13,000;  bank  protection,  $4,000;  to- 
tal,  $63,700. 

-A-Stone — Portland,  Ore. — Contract  award- 
ed Robert  Wakefield  of  Portland,  at 
$110,000,  for  furnishing  stone  for  north 
jetty  construction  at  mouth  of  Nehalem 
River,  Ore. 

Dredging — Lo«  Angeles,  Cal. — Following 
are  bids  opened  recently  by  City  Harbor 
Commission  for  dredging  250,000  cu.  yds. 
at  Smith's  Island:  S.  G.  Hinds,  Pacific 
Electric  Bldg.,  8.4  cts.  per  cu.  yd.;  Stand- 
ard American  DredgInK  Company,  8.6  cts., 
and  Los  Angeles  Dredging  Company,  9.9 
cts. 


ELECTRIC  RAILWAYS 


PROPOSED     WORK, 

Jamestown,  N.  Y. — Reported  work  will 
begin  in  spring  on  constructing  Youngs- 
vllle  &  Jamestown  Trolley  Co.  on  line 
from  Sugar  Grove,  Pa.,  to  Jamestown, 
N.  Y.     R.  L.  Davis  said  to  be  Interested. 

Trenton,  N.  J.  —  Reported  Trenton, 
Lakewood  &  Sea  Coast  Ry.  Co.  will  soon 
begin  construction  of  line  along  Ocean 
Avenue  from  Atlantic  Avenue  to  Manas- 
quan  Inlet.  A  survey  is  being  made  for 
an  extension  from  Trenton  to  Lakewood. 
George  O.  Vanderbllt,  Trenton,  said  to  be 
interested. 

State  College,  Pa. — Lewistown  &  Reeds- 
vlUe  Electric  Ry.  asked  Council  for  a 
franchise  to  construct  and  operate  a  line 
in  State  College.  C.  E.  Gossard.  Supt., 
Lewistown. 

Williamsburg,  Va. — Reported  E.  G. 
Mercer  and  E.  L.  Mann,  both  of  Rich- 
mond, contemplate  constructing  an  elec- 
tric railway  from  Williamsburg  to  site 
of  proposed  powder  plant,  distance  about 
7  miles. 


Schlater,  Miss. — Reported  John  H.  Par- 
sons, Pres.  Southern  Finance  &  Constr. 
Co.,  Memphis,  Tenn.,  contemplates  con- 
structing an  interurban  railway  to  con- 
nect Schlater,  Itta  Bena,  Greenwood  and 
Black   Hawk. 

Cincinnati,  Ohio.— Election  to  be  held 
April  25  to  vote  $6,000,000  bonds  to  build  a 
rapid  transit  loop  and  interurban  railway 
entrance  system.  Address  Director  Public 
Service. 

Mansfield,  Ohio.— Mansfield  Ry.,  Light 
&  Power  Co.  is  contemplating  purchasing 
3000  kw.  turbine  with  condenser  and 
cooling  tower  and  a  500  kw.,  60  cycl& 
rotary    converter. 

South  Bend,  Ind. — Plans  being  made  by 
Chicago,  South  Bend  &  Northern  Indiana 
Traction  Co.  to  double  track  line  between 
South  Bend  and  Elkhart. 

Madison,  Wis. — Contracts  will  be  let  in 
April,  May  and  June  for  constructing  42- 
mile  electric  railway  between  Madison 
and  Janesville  for  Janesvllle  &  Madison 
Traction  Co.  G.  Pickhardt,  1004  Majestic 
Building,   Milwaukee,   Pres. 

Minneapolis,  Minn. — Contracts  will  soon 
be  let  by  Minneapolis  &  Central  Minne- 
sota Ry.  Co.  for  grading,  ties,  steel  and 
poles  for  railway  to  be  constructed  be- 
tween Minneapolis  and  St.  Cloud.  E.  G. 
Potter,    318   Andrews   Building,    Pres. 

St.  Paul,  Minn. — Improvements  involv- 
ing an  expenditure  of  $1,500,000  are 
planned  by  Twin  City  Rapid  Transit  Co. 
of  Minneapolis.  Heavy  90  lb.  rails  with 
inter  rail  paving  will  be  laid  on  Selby 
Avenue  from  Milton  to  Fairvlew  Avenue. 

Argenta,  Ark. — Argenta  Terminal  Co., 
Little  Rock,  incorporated  to  construct  a 
belt  line  2%  miles  long  in  Argenta.  Cap- 
ital $42,000.  Among  incorporators,  A.  C. 
Butterworth  and  C.  C.   Kavanaugh. 

Fort  Smith,  Ark.— About  $50,000  will  be 
spent  by  Fort  Smith  Light  &  Traction 
Co.  for  improvements  to  system.  Includ- 
ing reconstruction  of  portions  of  Eleventh 
and  Grand  Avenues  lines.  New  rails  and 
6-in.  steel  ties  will  be  used. 

McAlester,  Okla.  —  Reported  about 
$130,000  will  be  spent  by  Choctaw  Ry.  & 
Lighting  Co.  for  improvements  and  ex- 
tensions. 

Martinez,  Cal. — Martinez  and  Concord 
Interurban  Ry.  has  applied  to  Railroad 
Commission  for  permission  to  construct 
the  first  unit  of  the  proposed  line  from 
Martinez  to  Concord,  Contra  Costa 
County,  a  distance  of  3.3  miles,  and  cost 
$83,241.  The  entire  line  Is  to  be  about  9 
miles. 

London,  Ont. — London  Street  Ry.  Co. 
plans  to  double  track  line  on  Dundas 
Street,   E. 

Toronto,  Ont. — Engineers  of  Provincial 
Hydro-Electric  Commission  have  sub- 
mitted to  Adam  Beck  plans  and  estimates 
covering  seven  radial  railway  lines  in 
Western  Ontario.  Surveys  and  estimates 
of  cost  of  construction,  operation,  etc., 
have  been  completed  on  following  lines: 
Toronto,  Port  CJredlt  &  Oakvllle  to  Ham- 
ilton, this  line  to  connect  at  Port  Credit 
with  Toronto-London  line,  already  ap- 
proved by  voters  of  municipalities  inter- 
ested; Hamilton,  Grimsby  &  St.  Cath- 
arines to  Niagara  Falls;  St.  Catharines, 
Welland  &  Port  Colborne;  Dunnville, 
Port  Colburne,  Port  Erie,  Bridgebury  & 
Niagara  Falls;  Elmlra,  Waterloo,  Berlin, 
Preston,  Gait  &  Hamilton;  Owen  Sound, 
Chesley,  Brussels,  Seaforth,  Woodham 
and  KIrkton. 

Lacombe,  Alta. — Lacombe  &  Blindman 
Valley  Electric  Ry.  Co.  plans  to  complete 
line  from  Lacombe  to  Rimbey.  J.  C. 
Gibson,   Toronto,   Pres. 

BIDS     DESIRED. 

Boston,  Mass. — Until  April  11,  by  Bos- 
ton Transit  Commission  (B.  Lelghton 
Beal,  Secy.)  for  building  Section  "J" 
Dorchester  Tunnel,  advertised  in  En- 
gineering Record. 

PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

•New  York,  N.  Y.— Contract  for  com- 
pleting construction  of  station  finish  at 
Hunters  Point  Avenue  Station  on  the 
Queensboro  subway  in  Queens  awarded 
by  the  Public  Service  Commission  for  the 
First  District,  154  Nassau  Street,  to  Deg- 
non  Contracting  Co.,  30  E.  Forty-second 
Street,  for  $32,219;  and  for  construction 
of  station  finish  on  Sections  Nos.  1  to  4 
of  Route  No.  5,  southern  portion  of 
Broadway  subway.  In  Manhattan,  to  D. 
C.  Scrber,  1123  Broadway,  at  $344,716 
(bids  opened  March  10).  For  unit  figures 
see  March  18  issue. 


Buffalo,  N.  Y. — Reported  International 
Railway  Co.  (Edgar  J.  Dickson,  Gen. 
Mgr.)  will  spend  $1,150,000  for  roadbed, 
trackage  and  for  general  imrpovements 
and  extensions  to  system. 

Jersey  City,  N.  J.— Lehigh  Valley  Har- 
bor Terminal  Co..  Hoboken,  incorporated 
to  build  a  railroad  from  main  line  of 
Lehigh  Valley  R.  R.  near  Chapel  Street 
to  piers  on  Jersey  City  waterfront.  Cost 
$100,000. 

Baltimore,  Md. — Baltimore  &  Virginia 
R.  R.  authorized  to  issue  $1,000,000  stock 
and  $500,000  to  build  a  road  connecting 
Baltimore  to  Anne  Arundel  and  Calvert 
Counties  and  terminating  at  mouth  of 
Patuxent  River. 

Nashville,  Tenn. — Nashville,  Hartsvllie 
&  Red  Boiling  Ry.  Co.  applied  for  a  char- 
ter to  construct  railway  from  Hartsvllie 
through  Lafayette  to  Red  Boiling  Springs. 
Capital  $50,000.  Among  incorporators 
John  C.  Shofner  and  Howard  Andrews. 

Unlontown,  Ky. — Union  town  Southern 
R.R.  Co.,  incorporated  to  construct  a 
railroad  from  Uniontown  to  Paducah  via 
Morganfield  and  Sturgis.  Capital  $150,000. 
Principal  office,  Morganfield. 

Goldbar,  Wash. — Reported  Great  North- 
trn  Ry.  Co.  (A.  H.  Hogeland,  Ch.  Engr., 
St.  Paul,  Minn.),  will  make  extensive  im- 
provement in  local  freight  yards,  increase 
trackage,   etc.,   this  spring.     Cost,   $60,000. 

Los  Angeles,  Cal. — The  Hueneme  Malibu 
&  Southern  Ry.  (Frederick  H.  RIndge, 
Secy.),  Trust  &  Savings  Bldg.,  Los  An- 
geles, has  applied  to  State  Railroad  Com- 
mission for  permission  to  purchase  the 
assets  of  the  old  Hueneme  Malibu  &  Port 
Los  Angeles  Ry.  and  agrees  to  build  a  line 
between  Port  Ix)s  Angeles  and  Ventura, 
a  distance  of  about  40  miles. 


PRICES     AND     LETTINGS. 

•^Indicates  award  of  contract. 

•Buffalo,  N.  Y. — Contract  for  masonry, 
paving  and  other  work  necessary  for  con- 
structing subways  approaches,  etc.,  at 
Delaware,  Lackawanna  &  Western  R,  R. 
through  Moeller  St.,  Warring  Ave.  Gisel 
Street  into  Bailey  Avenue  (bids  opened 
March  18)  by  Grade  Crossing  Commission, 
435  EUicott  Sq.,  awarded  John  Johnson 
Construction  Company,  765  Abbott  Road, 
at  $131,341. 

•Cotter,  Ark. — Contract  for  construct- 
ing Cotter,  Rush  and  Mineral  Belt  RR. 
from  Cotter  to  Rush,  a  distance  of  15 
miles,  awarded  to  Burke  Bros.  Constr. 
Co.,  Ft.  Smith,  including  constructing  of 
all  bridges,  one  a  160-ft.  steel  bridge  over 
Crooked  Creek;  cost,  including  construc- 
tion and  equipment,  about  $300,000. 

•Portland,  Ore. — Contract  awarded  to 
Twohy  Bros.,  Wells  Fargo  Bldg.,  Port- 
land, for  constructing  a  260-mile  railroad 
from  Eureka,  Cal.,  to  Coos  Bay,  Ore.,  for 
the  Southern  Pacific  Ry.  Co. 

•Santa  Lucia,  Cuba. — Contract  for  con- 
structing a  Lawson  aerial  tramway  6  miles 
long  for  the  Matahambre  Copper  Mine 
near  Santa  Lucia  awarded  Ambursen  Co., 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


RAILROADS 


PROPOSED     WORK. 

Providence,  R.  I. — Reported  New  York, 
New  Haven  &  Hartford  RR.  Co.  (Edw. 
Gagel,  Ch.  Engr.,  New  Haven,  Conn.)  con- 
sidering spending  about  $2,000,000  for  Im- 
proving terminals,  including  a  freight 
house  in  West  Exchange  Street  freight 
yard;  cost  about  $700,000. 


PROPOSED     WORK. 

Derry,  N.  H. — Committee  appointed  to 
select  site  for  proposed  $25,000  school. 
Address   Clerk   School  Board. 

Andover,  Mass. — Citizens  voted  $100,000 
bonds  for  erecting  new  high  school.  Ad- 
dress Clerk,   School  Board. 

Boston,  Mass. — Mayor  Curley  has  signed 
the  bill  providing  for  a  loan  of  $124,000  for 
erecting  a  municipal  building  at  Washing- 
ton and  Ash  Stretts,  Rosllndale. 

Lynn,  Mass. — Sum  of  $50,000  has  been 
given  for  erection  and  maintenance  of 
Lynn  Home  for  Children. 

PIttsfield,  Mass.— Special  Committee  ap- 
pointed to  Investigate  high  school  condi- 
tions In  a  report  to  City  Council  recom- 
mends site  on  Fenn  Street  for  an  addi- 
tional high  school  and  erecting  20-room 
school  to  replace  present  Tucker  School. 

Woonsocket,  R.  I. — Walter  F.  Fontaine, 
Woonsocket,  selected  by  School  Com- 
mittee to  prepare  plans  for  eight-room 
school  to  be  erected  on  High  Street;  cost 
$40,000. 

Albany,  N.  Y.— Reported  steps  being 
taken  to  erect  General  Daniel  ButterfleW 
Memorial  Science  Hall  at  Union  College, 
to  be  four  stories,  120  x  52  ft.,  brick  and 
stucco;   cost   $100,000. 

Batavia,  N.  Y.— Gordon  &  Madden,  300 
Sibley  Block,  Rochester,  engaged  to  pre- 
pare preliminary  sketches  for  new  high 
school.     Address  Board  of  Education. 

Elmlra,  N.  Y.— Pierce  &  BIckford,  120 
Lake  Street,  engaged  to  prepare  plans  for 
Chemung  County  Tuberculosis  Hospital; 
cost  not   to  exceed  $22,000. 
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New  York,  N.  Y. — Erection  of  a  gym- 
nasium costing  about  $100,000  contem- 
plHted   for  Fordham   University. 

Trustees  of  Columbia  University  ap- 
pi-oved  plans  for  a  school  of  dentistry. 
Nicholas  Murray  Butler,  President. 

Port  Washington,  L.  1.,  N.  Y.— Plans 
and  specitications  completed  by  Franlc  T. 
Cornell,  Grand  Central  Terminal  liui.d- 
ing.  Mew  York,  for  two-story  and  base- 
ment. 16-room  school  addition;  cost  about 
$100,000. 

Troy,  N.  Y.— Louis  N.  Millman,  Stone 
Building,  is  architect  for  proposed  Troy 
Academy,  two  stories  and  basement, 
brick,  stone  and  concrete,  to  be  erected 
on  Fifteenth  Street,  at  cost  of  $100,000. 

Atlantic  City,  N.  J. — Assembly  passed 
a  bill  authorizing  erection  of  a  conven- 
tion hall   in  Atlantic  City. 

Jersey    City,    N.    J John    T.    Rowland, 

Architect,  Board  of  Education,  has  been 
directed  to  prepare  plans  for  a  new  school 
tor  No.  4,  to  have  40  rooms. 

Morris  Plains,  N.  J. — Governor  Fielder, 
Trenton,  signed  bill  providing  for  appro- 
priation of  $150,000  for  constructing  State 
Hospital  at  Morris  Plains. 

Newark,  N.  J. — Revised  plans  accepted 
by  Committee  on  Buildings,  Grounds  and 
Supplies  of  the  Board  of  Education  for 
addition  to  John  Catlin  School  on  Ann 
Street;  cost  $127,000.  Ernest  F.  Guilbert. 
Supervising  Architect,  City  Hall.  Plans 
for  additions  to  Charlton  Street  School 
and    Kast   Side   High    School   also   consid- 

New  Barbadoes,  Bergen  County,  N.  J. — 
Citizens  of  Township  of  New  Barb.adoes 
voted  $20,000  for  purchase  of  site  and 
$197,500  for  erection  of  a  high  school.  In- 
cluding furnishings,  etc.,  also  $45,750  for 
extension  and  improvement  of  School  No. 
4. 

Trenton,  N.  J. — Assembly  passed  bill 
authorizing  erection  of  a  vocational 
school   in   Mercer   County. 

Trenton  Junction,  N.  J.  —  All  bids 
opened  by  Ewing  Township  Board  of 
Education  for  erecting  six-room  and 
auditorium  school  have  been  rejected  as 
being  in  excess  of  the  appropriation. 
Revised  plans  to  be  prepared  and  new 
bids  asked. 

Clalrton,  Pa. — Erection  of  an  additional 
school  costing  !!150,000  contemplated. 
Address    School   Board. 

Dunmore,  Pa. — School  Board  contem- 
plating calling  election  to  vote  $200,000 
bonds  for  purchasing  site  and  erecting 
high  school. 

Forty  Fort  (P.  O.  Kingston),  Pa. — Archi- 
tects selected  to  prepare  plans  for 
school:  cost  approximately  $35,000.  Ad- 
dress School  Board. 

Hazelton,  Pa. — Plans  being  revised  for 
the  school;  all  bids  opened  March  13  re- 
jected; lowest  $93,000.  D.  T.  Evans,  Secy. 
Board  Education. 

Harrlsburn,  Pa. — Election  to  be  held  in 
the  fall  to  vote  bonds  for  erecting  high 
school. 

LIgonler,  Pa. — State  Legislature  has 
appropriated  $40,000  for  a  site  and  pre- 
liminary expenses  for  the  Western  Penn- 
sylvania State  Hospital  for  the  Insane 
to  be  located   near  here. 

LItitz,  Pa. — E.  Z.  Scholl,  Reading,  is 
architect  for  17-room  brick  and  stone 
school  to  cost  $75,000  which  citizens  re- 
cently voted  in  favor  of  erecting.  E.  E. 
Habecker,  Sec'y  School  District. 

Philadelphia,  Pa.— Contract  will  soon  be 
let  for  erecting  five-story,  brick,  stone  and 
terra  cotta  hospital  and  laboratory  addi- 
tion at  Thirty-ninth  and  Filbert  Streets 
for  Presbyterian  Hospital.  John  T.  Win- 
drim,   Archt.,   Commonwealth   Building. 

Washington,  D.  C. — Commissioners  D. 
C.  decided  upon  site  at  Seventeenth  and 
East  Capitol  Streets  for  proposed  Eastern 
High  School.  Snowden  Ashford,  Munici- 
pal   Architect. 

All  bids  opened  Feb.  15  by  the  Commis- 
sioners, D.  C,  for  remodeling  Central 
High  School  have  been  rejected. 

Danville,  Va. — Contract  about  to  be  let 
for  erecting  Southslde  High  School  on 
Grove  Street;  cost  about  $30,000.  Address 
School  Board. 

IVIatewan,  W.  Va. — Pedigo  &  Garry  of 
Bluefield  engaged  to  prepare  plans  for 
two-story  brick  school;  cost  about  $20,000. 
Address  School  Board. 

Durham,  N.  C. — School  bonds  for  $81,000 
will  be  sold  March  29  by  George  W.  Wood- 
ward. City  Clk.  and  Clk.  Bd.  of  Aldermen. 

Mocksvllle,  N.  C.  —  Reported  Davie 
County  court  house,  recently  destroyed  by 
fire,  will  be  rebuilt.     Address  County  Clerk. 

Eatonton,  Ga. — Citizens  voted  $30,000 
bonds  to  erect  new  school.  Roy  D. 
Subbs,   Mayor. 

Poplarvllle,  Miss. — Board  of  Supervis- 
ors selected  N.  W.  Overstreet  of  Jackson 
to  prepare  plans  for  new  courthouse  to 
be    ere(--ted    here. 

Boardman,  Ohio. — Stanley  &  Scheible, 
Wick  Building,  ifoungstown,  engaged  by 
Board  of  Education  to  prepare  plans  for 
eight-room  school;  probable  cost,   $30,000. 


Cleveland,  Ohio. — The  Lake  Side  Hos- 
pital group  and  the  Western  Reserve 
University  Medical  School  will  be  erected 
on  Euclid  Avenue  and  Adelbert  Road. 
Samuel  Mather,  Lake  Shore  Boulevard, 
Chmn.    Bldg  Com. 

Reported  plans  submitted  to  School 
Board  for  six-story  High  School  of  Com- 
merce. 

Eaton,  Ohio. — The  court  house  and  jail 
will  be  two  buildings,  fireproof,  stone 
and  concrete,  three  stories,  74  x  146  ft. 
Richard  McCarty  &  Bulford,  Columbus, 
and  H.  H.  Hiestanch.  Eaton,  Assoc. 
Archts.  A.  L.  Reid,  Chmn.  County  Court 
House  Commission,   Eaton. 

FIndlay,  Ohio. — Citizens  of  Allen  Town- 
ship March  7  voted  $45,000  bonds  for 
erecting  centralized  school.  Address 
Clerk    School   Board. 

GIrard,  Ohio. — Citizens  March  14  voted 
$70,000  bonds  for  erecting  two  schools,  one 
at  Morris  Field  and  the  other  on  Smith- 
sonian Avenue.  Address  Secretary  Board 
of  Education. 

Hicksvllle,  Ohio. — Local  Board  of  Edu- 
cation adopted  resolution  favoring  con- 
solidation of  Hicksvllle  and  Hicksville 
Township  schools  and  erecting  new  high 
school  at  probable  cost  of  $40,000. 

Mansfield,  Ohio. — Plans  prepared  by 
Vernon  Redding,  Mansfield,  for  new  City 
Hospital  approved  by  Building  Com- 
mittee. 

Oakwood,  Ohio. — School  bonds  for  $40,- 
000  will  be  sold  April  1  by  Francis  Parrott, 
Clk.  and  Treas.,  Oakwood  Village  School 
Dist.,  20  Kuhns  Building,  Dayton. 

Tiro,  Ohio. — Citizens  voted  $38,000  bonds 
for  erecting  centralized  school.  Address 
Clerk  School  Board. 

Danville,  Ind. — School  Board  consider- 
ing plans  for  school  to  cost  $25,000. 

Fort  Wayne,  Ind. — Erection  of  higli 
school  on  south  side  under  consideration. 
Address    .School    Board. 

Gary,  Ind. — Plans  to  be  prepared  for 
a  $350,000  school  in  Tolleston.  The  erec- 
tion of  a  $350,000  school  on  West  Fifth 
Avenue  is  under  consideration.  Address 
Superintendent   of   Gary   Schools. 

East  Lansing,  Mich. — Contract  soon  to 
be  let  by  State  Board  of  Agriculture, 
Lansing,  for  erecting  new  enginering  hall 
and  shops  to  rep  ace  the  M.  A.  C.  de- 
partmental buildings  recently  destroyed 
by  fire.  E.  A.  Bowd.  State  Archt.,  Lan- 
sing. Address  State  Board  of  Adminis- 
tration,  Lansing. 

Lake  Linden  Mich. — Contract  soon  to 
be  let  for  erecting  high  school:  cost  ap- 
proximately $100,000.  John  D.  Chubb, 
Archt.,  109  N.  Dearborn  Street,  Chicago, 
111. 

Menominee,  Mich.  —  School  bonds 
amounting  to  $165,000  sold.  Address 
Bou-id  of  Education. 

Casey,  III. — Citizens  voted  $70,000  bonds 
for  site  and  erection  of  district  high 
school.     Address  Board  of  Education. 

Champaign,  III. — Site  on  Park  Avenue 
selected  for  proposed  hospital;  probable 
cost  $50,000.  Rev.  R,  F.  Flynn,  Pastor  of 
St.  Mary's  Roman  Catholic  Church,  may 
be  able  to  give  further  information. 

Peoria,  III.— School  bonds  for  $175,000 
will  be  sold  April  3  by  School  Board  In- 
spectors  (E.  B.  Hazen,  chmn.). 

Milwaukee,  Wis. — Election  to  be  held 
in  April  to  vote  $840,000  bonds  for  school 
buildings  and  sites.  Frank  M.  Harbach, 
Secretary   School  Board. 

PlattevlMe,  Wis.— Van  Ryn  &  De  Gel- 
leke,  Caswell  Block,  Milwaukee,  are  archi- 
tects for  two-story  and  basement,  brick 
and  concrete,  107  x  128  ft.,  agricultural 
and  physical  training  building  to  be  erect- 
ed at  State  Normal  School, 

Superior,  Wis.— Contract  will  be  let 
about  April  1  by  County  Commissioners 
for  erecting  a  2-story  fireproof  reinforced 
concrete  building  for  poor  farm  to  cost 
$60,000.     E.   S.   Radcliffe.   Archt.,   Superior. 

Atlantic,  Iowa.  —  Reported  Atlantic 
Hospital  Association  intends  erecting  on 
present  site,  at  P'ifth  and  Oak  Streets,  a 
two-story  and  basement,  brick,  fireproof 
hospital,   costing  $25,000. 

Cedar  Falls,  Iowa. — State  Board  of  Edu- 
cation March  10  authorized  erection  of 
Dormitory  No.  2.  for  women,  at  the  State 
Teachers  College,  to  cost  $100,000.  Ad- 
dress State  Board  of  Education,  Des 
Moines. 

Osceola,  Iowa.— Citizens  voted  $100,000 
bonds  for  site,  erection  and  equipment  of 
new  scliool.     Address  Board  of  Education. 

Pemberton,  Minn.  —  Citizens  voted  $30,- 
000  bonds  to  erect  school.  Address  Board 
of   lOducation. 

Tower,  Minn. — Citizens  voted  to  erect 
an  $80,000  school. 

Virginia,  Minn. — Carl  Nystrom  of  Du- 
luth  engaged  to  prepare  plans  for  high 
school    to   cost   $344,170. 

Waldorf,  Minn.— Citizens  voted  $30,000 
bonds  to  erect  school.  Address  Board  of 
Education. 


Ottawa,   Kan. — Board  of  Education  has  La  Prairie,  Man. — Contract  will  soon  be 

asked    Mayor    to    submit    to    a    vote    the  let    for    erecting    a    school;    cost    $78,500. 

proposition   to   issue   $100,000   bonds  for  a  F.  R.  Evans,  130  Selkirk  Avenue,  Wlnnl- 

high  school.  peg,  Archt. 


WInfield,  Kan.— School  Board  March  7 
sold  $72,000  bonds  for  erecting  manual 
training  high  school. 

Omaha,  Neb. — Board  Education  ap- 
pointed following  architects  to  prepare 
plans  for  schools:  Druid  Hill  grade  school, 
12  rooms  and  auditorium,  F.  A.  Hen- 
ninger,  805  Omaha  Natl.  Bank  Building; 
Clifton  Hill,  16  rooms  and  auditorium,  F. 
W.  Clarke,  683  Brandeis  Building;  Park, 
16  rooms  and  auditorium,  T.  R.  Kimball. 
603  McCague  Building,  Bancroft,  12 
rooms  and  auditorium,  John  Latenser,  Bee 
Building;  Field,  8  rooms,  George  B.  Prlnz, 
1033  Omaha  Natl.  Bank  Building. 

Bowman,  N.  D. — Jesse  M.  Warren, 
Haight  Building,  Seattle,  Wash.,  engaged 
to  prepare  plans  for  two-story  brick 
high  school  to  be  erected  in  Twin  Butte 
School  District  No.  1:  cost  about  $45,000. 
Contract  will  be  let  about  April  1. 

Fargo,  N.  D. — Trustees  of  St.  Luke  Hos- 
pital will  erect  a  $50,000  addition  to  the 
hospital. 

Missoula,  Mont. — A  4-story,  fireproof 
hospital  is  to  be  erected  by  Northern 
Pacific  Beneficial  Association  (Dr.  George 
M.  Jennings)  on  site  of  present  hospital. 

Maplewood  (P.  O.  St.  Louis),  Mo. — Citi- 
zens March  14  voted  $100,000  bonds  for 
erecting  schools.  Address  Board  of  Edu- 
cation. 

Chlckasha,  Okla. — Contract  to  let  some- 
time in  April  for  erecting  the  brick 
Junior  High  School  for  which  $50,000 
bonds  have  been  sold.  Address  Su- 
perintendent   of    Schools. 

Holdenvllle,  Okla. — Erection  of  court 
house  and  jail  under  consideration.  Ad- 
dress County  Clerk. 

Oklahoma  City,  Okla. — Plans  and  speci- 
fications for  proposed  $100,000  4-story 
brick  and  reinforced  concrete  addition  to 
St  Anthony's  Hospital  accepted;  also 
plans  for  chapel,  power  house  and  laun- 
dry approved. 

Walla  Walla,  Wash. — Plans  being  pre- 
pared by  Adj.  Gen.  Maurice  Thompson, 
Commander  of  the  State  National  Guard. 
Haight  Building,  Seattle,  for  two  brick 
and  concrete  armories,  one  to  be  erected 
in  Walla  Walla  and  the  other  In  Aber- 
deen. 

Hood  River,  Ore. — Reported  School 
Board  will  soon  engage  architect  to  pre- 
pare plans  lor  a  grade  and  high  school 
costing  about   $75,000. 

Roseburg,  Ore. — Citizens  voted  $75,000 
•bonds  to  replace  school  destroyed  by  fire. 
Address  School  Board. 

Alameda,  Cal. — All  bids  opened  for 
erecting  Lincoln  School  rejected  by  Board 
of  Edtication  as  being  too  high. 

Berkeley,  Cal. — The  $1,800,000  Univer- 
sity Building  bonds  have  been  appropri- 
ated as  follows  for  additional  building 
work  on  the  University  of  California 
campus  at  Berkeley:  $700,000  for  Benja- 
min Wheeler  Hall  (under  construction); 
second  unit  of  group  of  agricultural 
buildings,  $350,000;  first  unit  of  permanent 
buildings  for  chemistry,  $160,000;  new 
unit  for  heating  and  power,  $70,000. 

Downey,  Cal. — School  Trustees  engaged 
John  C.  Austin.  Baker  Detwiler  Bldg.,  Los 
Angeles,  to  prepare  plans  for  school:  $35,- 
000  bonds  have  been  voted. 

Inglewood,  Cal. — High  School  Trustees 
engaged  Norman  F.  Marsh,  Broadway 
Central  Bldg.,  Los  Angeles,  to  prepare 
plans  for  2-story  brick  auditorium,  seat- 
ing capacity  1,100. 

Modesto,  Cal.— Citizens  voted  $40,000 
bonds  for  erecting  grammar  school. 
Plans  being  prepared  by  De  Remer  & 
Hewitt,  624  Title  Insurance  Building,  Los 
Angeles,  for  8-room  and  auditorium 
building. 

Citizens  voted  $160,000  bonds  for  erect- 
ing high  school.  Stone  &  Wright,  Stock- 
ton, Archts. 

Pasadena,  Cal. — ^Election  soon  to  be  held 
to  vote  $75,000  bonds  to  erect  intermediate 
school.    Address  Board  of  Education. 

San  Diego,  Cal. — Board  of  Supervisors 
(John  T.  Butler,  Clk.)  contemplate  calling 
an  election  to  vote  $100,000  bonds  for 
erecting  two  buildings  at  Hospital  for  In- 
sane and  Tuberculosis  Patients. 

San  Leandro,  Cal. — Plans  approved  for 
two  sctiools;  one  to  be  erected  on  present 
Ward  School  site  at  Dutton  and  Reid 
Avenues  and  the  other  at  East  Fourteenth 
Street  and  Estabrook  Avenue:  total  cost 
about  $85,000.  Address  Board  of  Educa- 
tion. 

Salt  Lake  City,  Utah.— School  bonds 
amounting  to  $200,000  sold.  Address 
Board   of   Education. 

Idaho  Falls,  Idaho. — The  Distinctive 
Homes  Co.,  Leary  Building,  Seattle, 
Wash.,  selected  by  School  Board  to  pre- 
pare plans  for  group  of  school  buildings 
to  cost  about  $200,000.  Reported  contract 
will  be  let  about  -April  1. 

Montpeller,  Idaho.— Citizens  March  14 
voted  $25,000  bonds  to  erect  city  Jail.  Ad- 
dress   City    Clerk. 


BIDS     DESIRED. 

Camden,  N.  J. — Reported  desired  until 
April  4  by  Board  Education  for  erecting 
a  2-stury  and  basement  brick  high  school. 
Paul  A.  Davis,  1713  Sansome  St.,  Phila- 
delphia, Pa.,  Archt. 

Rydal.  Pa. — Reported  desired  until 
March  29  for  erecting  2'/4-story,  70  x  190- 
ft.,  with  wing  55  X  7b-rt.,  school.  Horace 
Trumbauer,  Land  Title  Building,  Phila- 
delphia,   Pa.,   Archt. 

Shenandoah,  Pa.— Until  April  12,  by 
John  C.  Cuff,  Secy.,  School  Board,  for 
erecting  high  school.  Separate  bids  for 
heating,  ventilating,  etc.  Austin  L. 
Reilly,  58-59  Bennett  Bldg.,  Wilkes  Barre. 

Wilcox,  Pa.— Until  April  1  by  Jones 
Township  School  District  (William  H. 
Leveraux,  Secy.)  (or  erecting  a  school,  to 
cost  $30,000.  Hirsh  &  Hirsh,  Archta., 
Altoona. 

Elklns,  W.  Va.— Until  May  8  by  James 
A.  Welmore,  Act.  Superv.  Archt.,  Treas. 
Dept.,  Washington,  D.  C,  for  erecting 
U.  S.  Post  Office  at  Elklns. 

Mount  Airy,  N.  C. — Reported  desired  un- 
til April  10  for  erecting  high  school.  Nor- 
thup  &  O'Brien,  Archts.,  Wlnston-Salem. 

Savannah,  Ga. — Reported  desired  until 
April  5  by  Auditorium  Commission,  for 
erecting  municipal  auditorium.  Separate 
bids  desired  for  ventilating,  heating,  wir- 
ing, etc.  Henrik  Wallln,  Archt.,  23  Aber- 
com  Street. 

Nashville,  Tenn.— Until  April  3  by  Build- 
ing Committee  (T.  F.  Bonner,  Chmn.)  for 
erecting  and  completing  east  wing  of 
Hume-Fogg  high  school.  William  B.  Iti- 
ner  and  Hibb  &  Southgate,  Archts.,  Stahl- 
man  Building,  Nashville,  and  Nashville 
Builders  Exchange. 

Berea,  Ohio.- Until  April  12  by  A.  H. 
Pincomb,  Clk.  Bd.  Educ,  Brook  Park 
Village  School  Dist.,  Berea,  for  erecting  a 
fireproof  school  at  Berea  and  Five  Points 
Roads.  Separate  bids  for  heating,  ven- 
tilating, electric  wiring,  etc.  W.  H.  Nlc- 
las,  Archt.,  Euclid  Building,  CJIeveland. 

Cleveland,  Ohio. — Until  Apr.  10  by 
Clerk  Board  Education  for  furnishing 
material  for  erecting  addition  to  East 
Technical  High  School  at  E.  Fifty-fifth 
Street  and  Scoville  Avenue.  Separate 
bids    for   heating,    plumbing,    wiring,    etc. 

London,  Ohio.— Until  April  15  by  W.  F. 
Glass,  Clk.  Bd.  Educ,  for  furnishing  ma- 
terial and  erecting  centralized  school.  J. 
A.  Jones  &  J.  M.  Maddux.  Archts.,  609 
Dispatch  Annex  Building,  Columbus. 

Ohio.— Until  April  18,  by  Ohio  Board 
of  Administration  (C.  C.  Philbrick.  Pres.), 
Columbus,  for  furnishing  material  and 
erecting  at  State  Institutions  dormitory 
buildings  Design  B2,  A,  B,  C.  D  and  E: 
A — Institute  for  Feeble  Minded,  Columbus. 
B — Institute  for  Feeble  Minded,  Custodial 
Farm.  Orient.  C — Columbus  State  Hos- 
pital, Columbus.  D  and  E — Ohio  State 
Hospital  for  Epileptics,  Gallipolis.  Bids 
desired  on  each  building  separately  and 
an  alternate  proposal  will  be  received  on 
each  building  to  apply  only  in  case  con- 
tractor IS  awarded  contract  for  all  five 
buildings  Richards.  McCarthy  &Bulford, 
Archts.,  Hartman  Bldg.,  Columbus. 

Evansville,  Ind.— Until  April  26  by  James 
A.  Wetmore.  Act.  Superv.  Archt.,  Treas 
Dept.,  Washington,  D.  C.  for  erecting 
U.  S.  Post  Office  at  Evansville. 

Portland,  Ind.— Until  April  27,  by 
County  Commissioners  (Elmer  Smith, 
Chairman),  for  erecting  a  court  house, 
advertised  in  Engineering  Record.  Mc- 
Laughlin &  Hursker,  Archts.,  Lima,  Ohio. 

Lakeview.  Mich.— Until  April  5  (not 
April  15,  as  previously  stated)  by  Board 
Education  (Scott  Swarthout.  Secy.)  for 
erecting  a  10-room  school.  Jens  C.  Peter- 
sen, Archt.,  State  Bank  Building,  Trav- 
erse City. 

Carbondale,  III.— Until  April  11  by  Board 
Trustees  Southern  Illinois  State  Normal 
Univ.  for  erecting  auditorium.  Separate 
bids  for  heating,  plumbing  and  electric 
wiring.  J.  B.  Dibelka.  State  Archt.,  1S(> 
N.  Fifth  Street,  Chicago. 

Eau  Claire,  Wis.— Until  April  10,  by 
Board  Education,  Emma  Schroeder,  Sec- 
retary, for  erecting  Second  Ward  .School. 
Volkman  &  Hancock,  .Archts.,  106%  Grand 
Avenue.  Eau  Claire,  Wis. 

Des  Moines,  Iowa. — Until  April  3,  by 
Board  Education  Independent  School  Dis- 
trict of  S.  Ft.  Des  Moines  (E.  Charles- 
worth,  sec'y.),  for  erecting  a  school  at  S. 
Ft.  Des  Moines.  Separate  bids  for  heating, 
etc.  Smith  &  Kefter,  Archts.,  610  Younger- 
man  Building,  Des  Moines. 

Fort  Dodge,  Iowa.— Until  April  18  by  J. 
L.  Hanrahan,  County  Auditor,  for  erect- 
ing county  home,  to  cost  $48,000.  E.  O. 
Damon,  Architect,  Fort  Dodge. 

Waukon,  Iowa. — Reported  desired  until 
April  7,  for  erecting  a  school.  Chas.  A. 
Dieman,  Archt.,  Cedar  Rapids,  Iowa. 

West  Liberty,  Iowa. — Until  April  17  by 
Board  of  Education  (Theodore  Jones, 
Secy.)  for  erecting  a  school  costing  $75,- 
000.  Proudfoot,  Bird  &  Rawson,  Archts., 
Des  Moines. 
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Red  Cloud,  Minn.— Until  April  4,  by 
School  Board,  District  No.  2,  Webster 
County,  for  furnishing  material  and  erect- 
ing a  high  school.  Separate  bids  for  heat- 
ing, ventilating,  etc.  R.  A.  Bradley  &  Co.. 
.\rthts..  Exchange  National  Bank  Bldg., 
Hastings. 

St.  Paul,  Minn. — Reported  desired  until 
March  27  by  City  Purchasing  Agent  for 
erecting  three  Carnegie  branch  libraries. 
Probable  total  cost  |<S,000. 

St.  Paul,  Minn.— Until  April  3.  by  Au- 
gust Hohenstein,  Purchasing  Agent,  for 
iron  worii,  also  separate  bids  for  cut 
stone  woric  for  Ames  School. 

Wagner,  S.  D. — Reported  desired  until 
April  1,  by  N.  G.  Warren,  Secretary 
Library  Board,  for  erecting  a  Carnegie 
Ubrary.  Geo.  Issenhuth,  Archt.,  Huron, 
S.  D. 

Neosho,  Mc— Until  March  28.  by  Board 
of  Eklucation  for  erecting  a  high  school. 

SmIthvHIe,  Tex.— Until  April  3,  by  C.  C. 
Smith,  City  Secretary,  for  erecting  city 
hall  and  fire  station.  C.  C.  Black,  City 
Secretary. 

Sapulpa,  Okla.— Until  April  6  (change 
of  date),  plans  for  a  public  library.  H. 
H.  Harbison,  Chairman  Bldg.   Com. 

Eugene,  Ore. — Until  March  29.  by  Ex- 
ecutive Committee,  Board  Regents  of 
Univ.  of  Oregon,  for  erecting  Education 
Building  for  said  Univ.  Lawson  &  Hol- 
ford,  ArchU.,  C.  &  W.  Bldg..  Eugene. 

Roaeburg,  Ore. — Until  April  24  by  James 
A.  Wetmore.  Act.  Superv.  Archt.,  Treas. 
Dept.,  Washington,  D.  C,  for  erecting 
U.  S.  Post  Office  at  Roseburg. 

Elmvale,  Ont. — Reported  desired  until 
March  31  by  W.  J.  McGuire,  Secy.,  for 
erecting  school  for  the  Trustees  of  School 
Section  No.  5,  Flos  Township.  Probable 
cost  $21,000.  John  Wilson,  Archt.,  Col- 
lingwood. 

PRICES     AND     LETTINGS. 

itindicates  award  of  contract. 

Providence,  R.  I. — Following  are  four 
lowest  bids  opened  March  13  by  Board  of 
Contract  and  Supply  for  erecting  the 
Charles  Street  School:  David  J.  Barry  60 
K  Manning  Street,  $139,000  (awarded 
contract);  William  H.  Hamlyn  &  Son,  78 
Mawney  Street.  $140,000;  Hope  Building 
Co  87  Wevbosset  Street,  $140,900,  and 
Horton  &  Hemenway,  Laurel  Hill  Ave- 
nue, $148,382.  Contracts  for  heating  and 
ventilating  awarded  William  E.  Doherty, 
173  N.  Main  Street,  at  $16,300,  and 
plumbing,  Tiemey  Colgan  Co.,  652  West- 
minster Street,  at  $8,462. 

♦Providence,  R.  I. — Contracts  for  erect- 
ing school  on  Charles  St.  awarded  as  fol- 
lows (bids  opened  March  13  by  Board 
of  Contract  &  Supply):  General  contract, 
D  J.  Barry,  Providence,  $134,700;  heat- 
ing and  ventilating,  William  E.  Doherty, 
Providence,  $16,300;  plumbing.  The  Tler- 
ney  Colgan  Company,  Providence,  $8,462; 
electric  work,  Whalen  &  Butler,  .Paw- 
tucket,  $3,712.  William  R.  Walker  &  Son, 
Providence,  Archts.;  W.  C.  Pelkey,  City 
Cnerk. 

-A-Mansfield  Depot,  Conn.— Contract  for 
erecting  six  buildings  for  Epileptic  Col- 
ony at  Mansfield  Depot  awarded  Doyle  & 
Murphy  of  Willimantic. 

-^Batavla,  N.  Y. — Contract  for  con- 
structing U.  S.  Post  Office  awarded  to 
George  C.  Rossell,  Triangle  Building, 
Rochester,  at  $57,993. 

-^Little  Falla,  N.  Y.— Reported  contract 
for  steel  work  on  municipal  building 
awarded  American  Bridge  Company,  30 
Church  St.,  New  York.  About  200  tons 
required. 

New  York,  N.  Y.— Following  are  three 
bids  opened  March  20  by  C.  B.  J.  Snyder, 
Superintendent  School  Buildings,  for  gen- 
eral construction  of  addition  to  and  alter- 
ation  in  School  45,  Borough  of  Bronx: 
James  P.  Rice,  479  Tremont  Avenue, 
$108  959;  H.  C.  Stowe  Construction  Com- 
pany, $129,700,  and  P.  J.  Brennan  &  Son, 
624  Madison  Avenue,  $122,750. 

-frScotla,  N.  Y.— Contracts  awarded  by 
Board  of  Education  for  erecting  school 
to  L«wis  &  Burroughs,  437  State  Street, 
Schenectady;  plumbing  and  heating,  Hlg- 

flns    &    Gllgore,    Scotia,    probable    cost, 
60,000. 

Yonkers,  N.  Y. — Lowest  bid  opened 
March  10  by  St^te  Board  Armory  Com- 
missioners, Albany,  for  erecting  armory, 
submitted  by  Kelly  Construction  Co.,  45 
Warburton  Avenue,  at  $74,707. 

♦Fort  Lee,  N.  J. — Contract  awarded 
Kelly  Construction  Company,  46  Warbur- 
ton Avenue,  YOnkers,  S.  Y.,  for  erecting 
two-story,  brick,  29  x  78  ft.  school,  on 
Whlteman  Street;  cost  $35,000.  Ernest 
Sibley.   Archt.,   Palisade  Park. 

Allentown,  Pa. — Lowest  bid  opened  for 
erecting  gymnasium  and  auditorium  ad- 
dition to  Mosser  School  submitted  by 
Ochs  Construction  (Company,  Allentown, 
at  $27,297. 

♦  Brackenrldge,  Pa.— <;ontract  awarded 
by  Board  of  Education  for  erecting  eight- 
room  school  on  Brackenrldge  Heights  to 
O.  O.  Dershlmer  of  Butler  at  $26,775. 

♦Haverford,  Pa. — Contract  awarded 
Stacy  Reeves  &  Sons  for  erecting  three- 
story  35  X  85  ft.  addition  to  dormitories 
of  Haverford  College. 


Ebensburg,  Pa. — Lowest  bid  opened  re- 
cently by  County  Commissioners  for  ad- 
dition to  and  alteration  in  the  court  house 
submitted  by  King  Lumber  Company, 
Charlottesville,  Va.,  at  $85,400  for  east 
wing;  $49,500  each  for  north  and  south 
wing. 

♦Philadelphia.  Pa. — Contracts  awarded 
March  13  by  Property  Committee  of  the 
Board  of  Education  for  following  school 
improvements: 

♦Erecting  addition  to  Jenks  School, 
Thirteenth  and  Porter  Streets:  General 
contract.  Standard  Construction  Co.,  225 
North  Clarion  Street,  $44,000;  heating,  A. 
McClintock,  1937  Ridge  Street,  $6,315. 

♦Addition  to  Key  School,  Eighth  and 
Wolf  Streets:  General  contract.  Melody  & 
Keating,  Bailey  Building,  $67,443;  heating, 
S.  Faith  &  Co.,  2427  Pennsylvania  Avenue, 
$19,722;  electrical  work.  Walker  &  Kepler, 
631  Chestnut  Street,  $7,269;  plumbing,  Bul- 
hian  Brothers.  2532  N.  Fifth  Street.  $3,947; 
ventilating,  Thompson  Brothers,  125  North 
Fifth  Street,  $1,098. 

♦Addition  to  T.  M.  Pierce  School, 
Twenty-third  and  Cambria  Streets:  Gen- 
eral contract.  Melody  &  Keating,  Bailey 
Building,  $59,209:  heating,  S.  Faith  &  Co., 
2427  Pennsylvania  Avenue,  $10,211;  elec- 
trical work.  Walker  &  Kepler,  531  Chest- 
nut Street,  $3,059;  ventilating,  J.  P.  Don- 
nelly, 938  W.  Huntington  Street,  $1,295; 
plumbing.  Walters.  Purks  &  Mellon,  1835 
Ludlow  Street,  $1,073. 

West  Chester,  Pa. — Lowest  bid  opened 
March  13  by  Pennsylvania  State  Armory 
Board  for  erecting  two-story,  brick, 
stone,  concrete  and  steel  armory  sub- 
mitted by  P.  J.  Hurley.  1233  Cherry 
Street,  Philadelphia,  at  $36,790.  Philip 
H.  Johnson,  Archt.,  Land  Title  Building, 
Philadelphia, 

Industrial,  W.  Va. — Following  are  four 
lowest  bids  opened  March  15  by  State 
Board  of  Control,  Charleston,  for  erecting 
school  building  at  West  Virginia  Indus- 
trial Home  for  Girls  at  Industrial:  Long- 
est &  Tessier  Company,  Greensboro, 
N.  C,  $41,700;  Charles  P.  Kircher,  Athens, 
Ohio,  $43,750;  the  Acme  Construction 
Company,  Charleston,  W.  Va.,  $44,220; 
King  Lumber  Company,  Charlottesville, 
Va.,    $45,900. 

♦  Lafayette,  Ga. — Contract  for  erecting 
courthouse  awarded  Cleghorn  &  Little  of 
Annlston,  Ala.,  at  $77,600. 

♦Seabreeze,  Fla. — Contract  for  erecting 
school  awarded  C.  T.  Dawkins  of  Jack- 
sonville; cost  $50,000. 

Cincinnati,  Ohio. — Following  are  bids 
opened  March  14  by  County  Court  House 
Building  Commission  for  jail  construction: 

(a)  Five-ply,  tool-proof  chrome  steel,  (b) 
case-hardened  steel,  (c)  special  brand 
tool  proof.  Stewart  Iron  Works,  Coving- 
ton, Ky.,  submitted  only  lump  bid,  as 
follows:  (a),  $126,874;  (b),  $116,230;  (c), 
$113,984.  Cellwork:  Stewart  Iron  Wks. 
(a),  $107,490;  (b),  $96,846;  (c),  $94,500; 
Van  Dorn  Iron  WT<s.,  Cleveland  (a), 
$117,981;  (b),  $112,124.  Lowest  bid  for 
plumbing,  Thomas  J.  Dyer  Company,  Cin- 
cinnati, $113,471. 

♦Springfield,  III. — Contracts  awarded  by 
Board  of  Education  as  follows  for  erect- 
ing DuBols  School:  General  contract  and 
brick  work  to  John  Sime,  710  East  Jef- 
ferson St.,  at  5)50,757  and  $21,800  respec- 
tively; heating  Illinois  Plumbing  Com- 
pany, 307  S.  6th  St.,  at  $4,370. 

Antlgo,  Wis. — Following  are  four  lowest 
bids  opened  March  14  by  Supervising 
Architect,  Washington,  D.  C,  for  con- 
structing U.  S.  Post  Office — (a)  limestone, 

(b)  sandstone:  James  Devault,  Canton, 
Ohio,  (a)  $60,100,  (b)  $60,500;  W.  G.  Carter 
Co.,  Chicago,  111.,  (b)  $63,935;  Anderson 
Straudberg  Co.,  Chicago,  111^,  (a)  $60,575; 
G.  W.  Stiles  Constr.  Co.,  Rookery  Build- 
ing, Chicago,  111.,  (b)  $63,226;  Thomas  W. 
Clssel,  Wooster,  Ohio,  (b)  $62,200;  Charles 
W.  Guldele  Co.,  Chicago,  111.,  (a)  $61,111; 
W.  D.  Lovell,  Minneapolis,  Minn.,  (a) 
$59,776. 

♦Tomah,  Wis. — Sparta  Sash  &  Door  Co., 
Sparta,  have  secured  contract  to  erect  a 
building  at  the  County  Farm,  at  $29,625. 

♦Two  Harbors,  Minn. — Contract  awarded 
L.  J.  Kllppen,  Duluth,  for  erecting  high 
school,  at  $46,936.  A.  W.  Terryberry,  Du- 
luth, Archt. 

♦Norton,  Kan. — Contract  for  erecting 
school  awarded  Glenn  C.  Pearcy,  Mankato, 
at  $38,700. 

♦WInfield,  Kan. — Bass  &  Frankenfleld 
of  Enid,  Okla.,  have  secured  contract  for 
erecting  Manual  Training  School  for  S.  W. 
K.   College,   to  cost  $70,000. 

Kallspell,  Mont. — Following  are  four 
lowest  bids  opened  March  10  by  Supervis- 
ing Architect,  Washington,  D.  C,  for  con- 
structing U.  S.  Po.st  Office — (a)  limestone, 
(b)  sandstone:  W.  D.  Lovell,  Minne- 
apolis, Minn.,  (a)  $89,558,  (b)  $90,300; 
Welch  Bros.  &  Hannaman,  Oakland,  Cal., 
(a)  $80,120,  (b)  $79,320;  Olson  &  Johnson 
Co.,  Missoula,  Mont.,  (a)  $87,475,  (b)  $87,- 
690;  Thomas  E.  Young  &  Co.,  Seattle, 
Wash.,   (a)  and  (b)   $88.33L 

♦Brownsville,  Tex. — Contract  for  erect- 
ing high  school  awarded  Walsh  &  Burney, 
San  Antonio,  at  $53,000. 

♦Lubbock,  Tex. — Contract  for  erecting 
court  house  (bids  opened  March  8) 
awarded  by  County  Commissioners  to 
Ralph  P.  Taylor,  Texarkana,  at  $98,884. 
Samuel  T.  Davis,  County  Clerk. 


♦Orange,  Tex. — Contract  awarded  W. 
P.  Berry  &  Company,  Lufkin,  for  erect- 
ing two  schools  at  $82,057.  R.  Bradbury, 
Pres.  School  Board.  (Bids  opened 
March   7.) 

♦Orange,  Tex. — General  contract  for 
erecting  high  school  and  negro  ward 
school  awarded  W.  P.  Berry  &  Company, 
Lufkin,  at  $60,330  and  $22,927  respectively; 
heating  Dixie  Heating  and  Ventilating 
Company,  Houston,  $6,335  and  $4,545  re- 
spectively. 

Oklahoma  City,  Okla.— Following  are 
four  lowest  bids  opened  March  13  by 
Supervising  Architect,  Washington,  D.  C, 
for  constructing  extension  to  U.  S.  Post 
Office:  Algernon  Blair,  Montgomery,  Ala., 
$237,172;  Dieter  &  Wenzel  Constr.  Co.. 
Wichita.  Kan.,  $248,045:  W.  H.  Fissell, 
New  York,  N.  Y.,  $257,000,  and  William  H. 
Maxwell,  Lakeside,  Wash.,  $256,620. 

♦Miami,  Okla. — Contracts  for  erecting 
Ottawa  County  Court  House  (bids  opened 
Feb.  28)  awarded  as  follows:  General  con- 
tract. Union  Construction  Co.,  Muskogee, 
$61,000;  plumbing  and  heating,  O.  K. 
Plumbing  Co.,  Miami,  $5,879. 

♦San  Francisco,  Cal. — Contracts  awarded 
by  Board  Public  Works  for  erecting 
tuberculosis  wing  of  new  San  Francisco 
Hosptal  as  follows:  General  construc- 
tion, J.  S.  Hannah,  Williams  Building, 
$213,773;  brickwork,  Hoberg  &  Ludwig, 
180  Jessie  Street,  $108,000;  heating,  Witt- 
man,  Lyman  &  Co.,  341  Minna  Street, 
$24,557;  elevators,  Otis  Elevator  Co., 
Beach  and  Stockton  Streets,  ?12,990; 
plumbing,  the  Scott  Co.,  343  Minna  Street, 
$44,570;  electric  work,  Butte  Engineering 
&  Electric  Co.,  683  Howard  Street, 
$25,728. 

Safford,  Ariz. — Following  are  four  low- 
est bids  opened  March  6  for  erecting 
court  house:  Lutgerding  &  Eagan,  Phoe- 
nix, $40,400;  J.  M.  Sparks.  Blsbee,  $40,527; 
Charles  Foote,  Duncan,  $43,250,  and  Spezia 
&  Spezia,  Clifton,  $43,800.  Martin  Layton, 
Clk.  Board  Supervisors. 
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PROPOSED     WORK. 

Springfield,  Mass. — Gaginer  &  Augers, 
327  Main  Street,  will  erect  a  4-story  brick 
apartment  house   40  x  66  ft.  on  Saratoga 

Henry  F.  Barrett,  318  Main  Street,  will 
erect  a  4-story  brick  apartment  house  on 
School  Street  50  x  108  ft. 

Providence,  R.  1. — Reported  improve- 
ments contemplated  in  this  city  by  the 
New  York,  New  Haven  &  Hartford  R.  R. 
(Edw.  Gagel,  Chief  Engineer,  New  Haven, 
Conn.)  will  cost  $2,000,000  and  include  a 
new  freight  house  on  West  Exchange 
Street. 

Hartford,  Conn.  —  Contract  about  to  be 
let  tQT  flve-story  brick  and  limestone 
building  to  be  erected  at  293  Asylum 
Street,  for  Joseph  H.  Gold  and  Harry  Zin- 
man.  Burton  A.  Sellew,  Archt.,  756  Main 
Street. 

Albany,  N.  Y. — Plans  completed  by  Ful- 
ler &  Robinson  Company,  95  State  Street, 
for  four-story  and  basement  reinforced 
concrete  warehouse  to  be  erected  for 
Globe  Warehouse  Company,  Inc.,  at  Don- 
gan  Avenue  and  Westerlo  Street. 

Brooklyn,  N.  Y. — ^Plans  being  prepared 
by  John  Bagley  Day,  1265  Broadway, 
New  York,  for  three-story  brick  parochial 
school  and  convent  to  be  erected  at  No- 
strand  and  Newkirk  Avenues  for  St. 
Jerome's  Roman  Catholic  Ctuirch:  cost 
about  $100,000.  Rev.  Thomas  S.  Lynch, 
Pastor. 

Plans  being  prepared  by  Ullrich  & 
Hoffman,  373  Fulton  Street,  for  nine- 
story  apartment  house  to  be  erected  at 
Henry  and  Pierrepont  Streets  for  Eighty- 
two  Plerrepont   Street   Corporation. 

Plans  filed  for  two  5-story  apartment 
houses  to  be  erected  on  Senator  Street 
and  Fourth  Avenue  for  Boyd  Realty  Com- 
pany; total  rost  $90,000.  Shampan  & 
Shampan,  Archts.,   772  Broadway. 

Buffalo,  N.  Y.— Nest  No.  6  of  the  Polish 
Falcons'  Alliance  will  erect  at  Fillmore 
Avenue  and  Stanislaus  Street  a  gymna- 
sium   to   cost   about   51200,000. 

Plans  filed  by  Buffalo  Cement  Co.,  110 
Franklin  Street,  for  3-story  store  and 
apartment  building,  60  x  90  ft.,  brick  and 
concrete,  to  be  erected  at  Main  Street 
and    Pilmore   Avenue:    cost    $36,000. 

Peter  H.  Frank,  229  Depew  Avenue, 
will  erect  3-story  brick  and  steel  apart- 
ment building,  300  ft.  frontage,  on  Elm- 
wood  Avenue  near  Summer  Street;  cost 
$176,000. 

Huntington,  L.  I.,  N.  Y. — Reported  a 
fireproof  building,  costing  $60,000,  Is  to 
be  erected  on  Main  and  Prospect  Sts.  for 
New  York  Telephone  Company,  15  Dey 
Street,   New   York. 

New  York,  N.  Y. — ^Plans  being  prepared 
by  Blanke  &  Tlmbe,  717  Equitable  Bldg., 
Baltimore,  Md.,  for  St.  Paul's  Lutheran 
Church,  to  be  erected  at  La  Fontaine 
Avenue  and  178th  Street  at  a  cost  of 
$30,000. 

Plans  being  prepared  by  George  A. 
Boehm,  •;  West  Forty-second  Street,  and 
Starrett  &  Van  Vleck,  8  West  Fortieth 
Street,  associate  architects,  for  six-story 
reinforced     concrete     building,     equipped 


with  a  sprinkler  system,  to  be  erei  ted 
at  400  Fifth  Avenue  for  United  States 
Realty  &  Improvement  Company;  esti- 
mated   cost    $110,000. 

Plans  filed  for  erecting  following  build- 
ings: 16-story  fireproof  studio  apart- 
ments at  2-16  West  Sixty-seventh  Street 
for  Hotel  des  Artistes,  cost  $600,000 
Charles  Rich  &  Frederick  Mathesius,  Jr  ' 
Associate  Archts.,  320  Fifth  Avenue;  6- 
story  private  residence  at  15  East  Sixty- 
sixth  Street  for  Harris  Fahnestock,  cost 
$80,000,  Hoppin  &  Keen,  Archts..  244 
Fifth  Avenue;  6-story  fireproof  store  and 
warehouse  at  161  Maiden  Lane  for  Ken- 
nedy Estate,  cost  $50,000,  John  B.  Snook 
.Sons,  Archts.,  261  Broadway;  12-story 
private  school  at  62  East  Seventy-eighth 
Street  for  Mrs.  John  O'Hara  CosRrove 
cost  $170,000,  Harde  &  Hasselman, 
Archts.,  56  West  Forty-fifth  Street;  12- 
story  fireproof  store  and  office  building  at 
10  Cortlandt  Street  for  L.  E.  Waterman 
Company,  cost  $100,000,  Helmle  &  Cor- 
bett,  Archts.,  190  Montague  Street 
Brooklyn;  6-story  fireproof  telephone  ex- 
change building  at  108th  Street  and  Man- 
hattan Avenue  for  New  York  Telephone 
Company,  cost  $250,000,  MoKenzie,  Voor- 
hees   &   Gmelin,   Archts.,    1123    Broadway. 

♦Hoggson  Brothers,  General  Contrac- 
tors, 485  Fifth  Avenue,  It  is  reported,  will 
erect  for  Commonwealth  Hotel  Construc- 
tion Corporation  a  28-story,  brick,  lime- 
stone, granite  and  terra  cotta  hotel,  prob- 
ably In  Times  Square  locality.  Starrett 
&  Van  Vleck,  8  West  Fortieth  Street, 
and  Beverly  S.  King  and  Shiras  Camp- 
bell, 103  Park  Avenue,  associate  archi- 
tects. 

Niagara  Falls,  N.  Y.— Charles  E.  Oben- 
hack,  Gluck  Building,  engaged  to  prepare 
plans  for  four-story  and  basement,  48  x  92 
ft.,  brick  and  limestone  lodge  building  to 
be  erected  at  Main  Street  and  Ashland 
Avenue  for  Aerie  No.  88,  Fraternal  Order 
of  Eagles;  estimated  cost  $25,000.  George 
Wagner,   Chairman  Building  Committee. 

West  New  Brighton,  S.  I.,  N.  Y.— Re- 
vised plans  prepared  by  Fred  L.  Metcalf, 
143  North  Avenue,  Plalnfield,  N.  J  ,  for 
two-story  and  basement,  124  x  156-ft 
parochial  school  to  be  erected  for  Sacred 
Heart  Roman  Catholic  Church;  cost 
$100,000.     Rev.   Thos.  J.   Heapy.   Pastor. 

Morrlstown,  N.  J.— George  B.  Post  & 
Sons,  101  Park  Avenue,  New  York,  se- 
lected to  prepare  plans  for  proposed  stone 
and  stucco  club  house  to  be  erected  for 
Morris  County  Golf  Club;  cost  $135,000. 

Weehawken,  N.  J.— Archille  Ermetl, 
Weehawken,  will  erect  two  5-story  apart- 
in«"t  houses  on  Park  Avenue,  to  cost 
$60,000. 

Altoona,  Pa.— Sixth  Avenue  Church  of 
Brethren  contemplating  erecting  new 
edifice  at  Sixth  Avenue  and  Fifth  Street 
to  cost  about  $46,000.  Rev.  Walter  Scott 
fe°n?'.  Pastor.  A.  E.  Wilt,  Chairman 
Building  Committee. 

Berwyn,  Pa. — Plans  prepared  for  paro- 
chial school  for  St.  Monica's  R.  G.  Church. 

Chester,  Pa.— Louis  H.  Glele,  1123 
Broadway,  New  York,  is  architect  for 
Roman  Catholic  church  to  be  erected 
here. 

Farrell,  Pa.— Bnal  Zion  Congregation 
will  erect  new  synagogue  at  Spearman 
Avenue  and  Union  Street,  costing  about 
$25,000. 

Greensburg,  Pa, — First  Presbyterian 
Church  planning  to  erect  a  $250,000  edifice 
and  parsonage. 

Harrlsburg,  Pa.— Harry  Salkln  of  Saxton 
intends  erecting  a  department  store  cost- 
ing $30,000. 

(Contract  soon  to  be  let  for  erecting 
edifice  for  St.  Mary's  Croatian  Catholic 
Church,  South  Second  Street;  cost  about 
$25,000.  Rev.  Anthony  Zuvich,  Pastor. 
A.  A.  Richter,  Archt.,  Sixth  and  Court 
Streets,    Reading. 

Contract  soon  to  be  let  for  erecting 
five-story,  100  x  100-ft.  reinforced  con- 
crete laundry  building  for  W.  E.  Ortle. 
W.  W.  Johnson  and  Thomas  M.  Kelkee, 
Archts.,    Harrisburg. 

Hazleton,  Pa. — Erection  of  $35,000  edi- 
fice contemplated  by  St.  John's  Primitive 
Methodist   Church. 

Philadelphia,  Pa. — Plans  prepared  by 
Charles  W.  Bolton  &  Son,  Witherspoon 
Building,  for  the  Alpha  Baptist  Church. 

Plans  being  prepared  by  A.  J.  Sauer  & 
Co.,  1112  Chestnut  Street,  for  five-story, 
reinforced  concrete  and  brick  loft  build- 
ing to  be  erected  at  Seventeenth  and 
Arch  Streets  for  Roy  Heyman  &  Brothers. 

Contract  about  to  be  let  for  erecting 
four-story,  reinforced  concrete,  brick  and 
terra  cotta  building  at  Broad  and  Brown 
Streets  for  George  Miller.  Frank  E. 
Hahn,   Architect,    1112  Chestnut   Street. 

Frederick  Webber,  Morris  Building,  Is 
architect  for  proposed  15-story  apartment 
hotel  to  be  erected  at  Nineteenth  and 
Walnut  Streets  for  Rlttenhouse  Square 
Realty  Company. 

Plans  being  prepared  by  Walter  H. 
Thomas  for  a  one-story  stone  church  to 
be  erected  at  Fifty-second  and  Spruce 
Streets  for  the  Protestant  Episcopal 
Church  of  the  Mediator;  cost  about 
$100,000. 

E.  F.  Durang  &  Son,  1200  Chestnut 
Street,  are  architects  for  three-story, 
granite  high  school  to  be  erected  at 
Forty-ninth  and  Chestnut  Streets  for 
Roman  Catholic  Diocese;  cost  $75,000. 
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Johnstown,  Pa. — Pythian  Lodges  ar» 
reported  considering  erecting  a  5-story 
building  on  Vine  Street.  Henry  M.  Rog- 
ers, Archt.,  Jolinstown. 

Phoenlxvllle.  Pa. — Plans  being  prepared 
by  Henry  L.  Reinhold,  Jr.,  1309  Walnut 
Street,  Philadelphia,  for  a  home  building 
for  the  Loyal  Order  of  Moose. 

Steelton,  Pa. — Plans  prepared  by  A.  A. 
Relchter.  Reading,  for  a  $35,000  St.  Mary's 
R.  C.  Church.  Rev.  Anthony  Zuvich,  Pas- 
tor. 

Wllllamsport.  Pa. — Reported  Samuel 
Larrivee,  Williamsport,  will  erect  a  3- 
story  brick  store.  ofBce  and  apartment 
house  on  West  Fourth  and  Pine   Streets. 

Wilmerding,  Pa. — Plans  being  prepared 
for  four-.story,  l>rick,  tile  and  steel  store 
and  apartment  building  which  F.  A.  Ful- 
ler, of  Wilmerding,  proposes  erecting  at 
Herman  Street  and  Commerce  Avenue; 
cost  $50,000. 

Baltimore,  Md. — Piel  Construction  Co., 
2519  Edmondson  Ave.,  will  build  thirty- 
two  two-story  brick  houses  in  West  Lan- 
vale    Street:    cost    $80,000. 

Bennings,  '  6.  C. — Potomac  Electric 
Power  Co.  having  plans  prepared  by  Mil- 
burn,  Heister  &  Co  ,  Washington,  for  a 
pump  house  and   freight   shed. 

Washington,  D.  C. — Plans  prepared  by 
B.  Stanley  Simmons,  1340  New  York  Ave- 
nut,  N.  W.,  for  seven-story,  fireproof, 
brick  and  stone  apartment  building  to  be 
erected  at  Nineteenth  Street  and  Wyom- 
ing .\venue  for  John  L.  Barr;  cost  about 
$250,000. 

Hunter  &  Bell,  Southern  Building,  are 
architects  for  two-story  apartment  house 
to  be  erected  for  John  L.  Warren  at  T 
and  Seventeenth  Streets;  cost  approxi- 
mately $24,000. 

Seventh  Day  Adventists  approved  plans 
for  erecting  addition  to  Washington  Mis- 
sionary College,  costing  $47,000.  Rev.  R. 
T.   Dowsett,   Secy. 

Norfolk,  Va.— Site  on  Stockley  Gardens 
and  Raleigh  Avenue.  Ghent,  selected  for 
new  synagogue  to  be  erected  for  Ohef 
Sholom  Congregation;  probable  cost  $100,- 
000. 

Ghent  Methodist  considering  plans  for 
new  edifice  to  cost  about  $75,000.  Rev. 
G,  C.  Kelly,  Pastor. 

Atlanta,  Ga. — Plans  being  prepared  by 
"Walker  &  Chase,  Candler  Building,  for 
three-storv  brick  apartment  house  which 
Fitzhugh  Knox  intends  erecting  on  West 
Peachtree  and  Seventeenth  Streets;  cost 
about  $40,000. 

Griffin,    Ga.— H.    V.    Kell    Company,    of 

Griffin,   will   erect  a  three-story   fireproof 

.  store  and   warehouse  building,   brick  and 

concrete  mill  construction,  costing  $30,000. 

Savannah,  Ga.  —  Contract  will  soon  be 
let  for  erecting  club  house  for  Savannah 
Golf  Club.  M.  E.  Williams,  Chairman 
Building  Committee.  E.  W.  Young,  Archt., 
Saving  Bank  &  Trust  Building. 

Miami,  Fla.— Erection  of  a  $100,000  Y. 
M.  C.  A.  building  contemplated.  Dr. 
James  M.  Jackson,  Chairman  Building 
Committee. 

New  Orleans,  La.— Emile  Weil,  Whit- 
ney Central  Building,  is  architect  for 
three-story,  stone,  terra  cotta  and  i)rick 
building  which  the  Benevolent  Knights  of 
Ameriia  intend  erecting  at  627  North 
Street;   cost   $125,000. 

Cleveland,  Ohio. — Daniel  M.  Ely,  Os- 
)>orn  Bldg..  planning  erecting  an  apart- 
ment house  costing  about  $50,000  in  Eu- 
clid.   East   105th   Street   District. 

Glengariff  Realty  Company  (A.  B. 
Smythe,  Erie  Bldg.)  reported  planning 
erecting  at  Euclid  Avenue  and  Forty- 
sixth  Street  a  cold  storage  warehouse 
and  artificial  ice  rink  costing  $350,000. 

Ward  Baking  Company  reported  plan- 
ning erecting  a  bakery  on  East  Fortieth 
Street  costing  $150,000. 

Cleveland  Trust  Co.  decided  "to  rebuild 
six-story  Graves  Building  at  East  Fourth 
Street  and  Prospect  Avenue,  recently  de- 
stroyed   by    fire:    cost    $25,000. 

St.  George's  Lithuanian  Catholic  Church, 
1389  East  Twenty-first  Street,  proposes 
erecting  new  church  buildings  to  cost 
about  $100,000.  Rev.  Joseph  Halaburda, 
Pastor. 

Diocese  of  Roman  Catholic  Church  pro- 
poses erecting  new  cathedral  on  Euclid 
Avenue;  probable  cost  $1,000,000. 

Plans  filed  for  erecting  four-story,  fire- 
proof building  at  733  Woodland  Avenue 
for  Federated  Coffee  Mills  Co.;  cost  $25,- 
000.  Ernest  Huberty,  Archt.,  8017  White- 
thorn Avenue,  N.  E. 

St.  Emerich's  Hungarian  Catholic 
Church  plans  erecting  a  $40,000  edifice  to 
replace  building  destroyed  by  fire.  Rev. 
Joseph  Peter,  Pastor,  2312  Bridge  Ave- 
nue. 

Samuel  Gurss,  12B1  East  Ninety-ninth 
Street,  plans  erecting  a  3-story  apartment 
house  and  store  building  on  Cedar  Ave- 
nue and  East  Ninetieth  Street,  to  cost 
about    $75,000. 

David  Rubin,  10709  Drexel  Avenue,  will 
erect  two  apartment  houses  on  Fairchild 
Avenue  and  East  107th  Street,  to  cost 
$80,000. 

Terminal  Hotel  Co.  reported  planning 
erecting  a  hotel  on  Forest  City  House 
site.  T.,.  A.  Murphy,  Akron,  may  be  ai)Ie 
to  give   information. 

Plans  have  been  prepared  by  Forest 
City  Engineering  Co.,  512  Hippodrome 
Building,   for  a   3-»tory  store  and  apart- 


ment house  to  be  erected  on  Superior 
Avenue  and  East  110th  Street  for  J.  P. 
Syotter,  331  Leader  News  Building. 

Plans  prepared  by  S.  H.  Weis,  1030 
Schofield  Building,  for  a  3-story  $50,000 
apartment  house  to  be  erected  on  Euclid 
Heights  Boulevard  for  A.  E.  Dudley,  309 
Schofield   Building. 

Apartment  and  store  building  to  be 
erected  at  12002  St.  Clair  avenue  for 
Isaac  Kaufman,  2346  E.  Sixty-first  Street, 
cost    $25,000. 

Plans  being  prepared  by  Walker  oc 
Weeks,  1900  Euclid  Avenue,  for  4 -story 
addition  to  Y.  W.  C.  A.  building  at  Pros- 
pect Avenue  and  E.  Eighteenth  Street, 
cost   $100,000. 

Store,  apartment  and  dance  hall  to  be 
erected  at  105th  Street  and  Euclid  Ave- 
nue for  H.  O.  Oster,  10550  Euclid  Avenue, 
cost  $120,000.  H.  T.  Jeffery,  1836  Euclid 
Avenue,  Archt. 

A  10-story  addition  to  be  erected  this 
spring  to  Gillsy  Hotel  at  E.  Ninth  Street 
and  Vincent  Avenue;  cost,  51250,000. 
George  F.  Hammond,  4220  Prospect  Ave- 
nue, Archt.  Robert  Gill  and  W.  L.  Mur- 
piiy  said  to  be  interested. 

Bedford,  Ind.  —  Masons  contemplate 
erecting   $50,000  Temple. 

Elkhart,  Ind. — Building  costing  $35,000 
is  to  be  erected  in  Elkhart  for  Dr.  I. 
Wright  Short  of  Elkhart. 

Indianapolis,  Ind. — St.  Mark's  English 
Lutheran  Church  will  erect  brick  churcli 
at  Prospect  and  Lunden  Streets,  to  cost 
approximately  $35,000.  Rev.  L.  W.  Sif- 
ferd.  Pastor. 

MIshawaka,  Ind. — Reported  Mishawaka 
Trust  &  Savings  Company  will  erect  a 
fireproof  building  to  replace  Guaranty 
Block,  recently  destroyed  by  fire. 

Notre  Dame,  Ind. — Reported  five  new 
buildings  are  to  be  erected  at  the  Notre 
Dame  University.  Father  Cavanaugh, 
Pres.    University. 

Terre  Haute,  Ind. — Public  Service  Com- 
mis.sion  of  Indiana  directed  Cleveland, 
Cincinnati,  Chicago  &  St.  Louis  RR.  Co. 
(C.  A.  Paquette,  Ch.  Engr.,  Cincinnati), 
to  construct  650  ft.  of  train  sheds  dur- 
ing next  six  months  at  station  In  Terre 
Haute. 

Adrian,  Mich, — Plans  being  prepared  by 
Osgood  &  Osgood,  Widdicomb  Building, 
Grand  Rapids,  Mich.,  for  four-story,  120 
X  60  ft.,  fireproof,  brick  and  terra  cotta 
Masonic  Temple;  cost  $60,000. 

Flint,  Mich. — Garland  Street  Methodist- 
Episcopal  Church  contemplating  erecting 
new  church  to  cost  approximately  $75,- 
000.     Rev.  W.  G.   Olmstead,   Pastor. 

Galesburg,  III. — Hill  Realty  Company, 
Galesburg,  will  erect  a  6-story  office  build- 
ing 165  X  66  ft. 

Milwaukee,  Wis.— Contract  will  soon  be 
let  for  2000  tons  of  steel  required  for  pro- 
posed twelve-story  building  which  the 
M'lwaukee  Athletic  Club,  Wells  Building, 
will  erect  at  Broadway  and  Mason  Street; 
probable  cost  $1,000,000. 

John  Hunholz,  2310  Vliet  Street,  will 
erect  two  $50,000  apartment  houses  at 
Oneida  and  Cass   Streets. 

Port  Washington,  Wis. — Plans  prepared 
by  Robert  Messmer  &  Brothers,  Majestic 
Building,  Milwaukee,  for  two-story  and 
basement  115  x  139  ft,  brick  school  to  be 
erected  for  St.  Mary's  Roman  Cathallc 
Church;   cost  $45,000. 

Superior,  Wis.— M.  S.  and  B.  J.  Cook, 
proprietors  of  the  Grand  Theater  in  Du- 
luth,  Minn.,  have  secured  a  site  at  Elev- 
enth Street  and  Tower  Avenue,  on  which 
it  is  proposed  erecting  a  vaudeville  the- 
ater costing  $100,000. 

Grinnell,  Iowa.  —  Erection  of  Masonic 
Temple  contemplated  on  Main  Street;  cost 
about  $40,000. 

Sioux  City,  Iowa. — T.  S.  Martin  Co..  515 
Fourth  Street,  intends  erecting  S-story, 
steel,  store  and  office  building  on  Fourth 
and  Nebraska  Streets;  estimated  cost 
$500,000. 

Albert  Lea,  Minn.— A.  P.  Hanson,  C.  F. 
Stieler  and  F.  W.  Barlow,  all  business 
men  of  Albert  Lea.  will  erect  three  busi- 
ness buildings  on  West  Clark  Street,  two 
stories,  brick  and  concrete  construction. 

Hutchinson,  Minn. — Jorgenson  Brothers 
will  erect  a  fireproof  hotel  on  site  of  old 
Merchants'  Hotel;  cost,  $65,000. 

Minneapolis,  Minn. — The  International 
Harvester  Company  will  erect  an  8-story 
warehouse  with  foundations  for  12  stories 
at  Washington  and  Seventh  Streets. 
North. 

Hewitt  &  Brown,  716  Fourth  Avenue, 
.«outh,  are  architects  tor  the  11-story 
bank  building  to  be  erected  for  Metro- 
politan National  Bank  on  Second  Avenue 
and  Sixth  Streets,  South. 

Northwestern  National  Life  Insurance 
Company  will  erect  a  4-story  addition  to 
riuilding  at  Eleventh  Street  and  Nicollet 
Avenue. 

IJnstrom  &  Almars,  Auditorium  Bldg., 
are  architects  for  the  3-story  brick  apart- 
ment house  to  be  erected  by  Mrs.  Thomas 
Lilly  at  21  West  Fourth  Street;  estimated 
cost,    $40,000. 

Topeka,  Kan, — Plans  being  prepared  by 
K.  L.  Tilton,  32  Broadway,  New  York, 
N.  Y.,  for  a  library  and  ofllce  building 
which  the  Masons  will  erect  at  cost  of 
tloO.OOO.  A.  K.  Wilson,  Secy.  Masonic 
Lodge. 


Wichita,  Kan.— Plans  about  completed 
by  C.  W.  Terry.  Michigan  Building, 
Wichita,  for  a  6-story,  brick,  stone,  terra 
cotta  and  reinforced  concrete  fireproof 
hotel,  to  cost  $250,000.  George  W.  Israel, 
Owner. 

Big  Timber,  Mont, — Reported  Salvation 
Army  contemplates  erecting  a  $100,000 
story  ofllce  and  hotel  building. 

St.  Louis,  Mo. — Plans  are  being  pre- 
pared by  Mauran,  Russell  &  Crowell, 
Chemical  Building,  for  14  or  15-story  fire- 
proof hotel  with  reinforced  concrete  floors 
to  be  erected  on  Washington  Ave.  and 
Ninth    St. 

Erection  of  13-story,  steel  and  concrete 
building  contemplated  at  Eighth  and  Olive 
Sts.;  probable  cost  $1,000,000.  W.  J.  Hoi- 
brook.  President  of  Holbrook-Blackwelder 
Company.  812  Olive  St.,  may  be  able  to 
give  further  Information. 

Daniel  F.  Addington,  Eighteenth  and 
Pi,ne  Streets,  reported  Interested  In  a 
syndicate  which  Intends  erecting  a 
bachelor  apartment  and  store  building  at 
Taylor  Avenue  and  Washington  Boule- 
vard, costing  about  $125,000. 

John  T.  Mllliken  &  Co.,  316  Clark  Ave- 
nue, intends  erecting  14-story  steel  and 
concrete  laboratory  building  on  Third  and 
Cedar  Streets. 

Dallas,  Tex. — Methodists  reported  plan- 
ning erection  of  $100,000  church. 

American  Exchange  Natl.  Bank  Is  re- 
ported considering  erecting  a  new  build- 
ing. 

Dallas,  Tex. — Frank  O.  WItchell,  Dallas, 
is  architect  for  the  Adolphus  Hotel  an- 
nex, to  be  10  story  and  cost  $1,000,000. 

Wells  Fargo  and  American  Express 
Companies  contemplating  erecting  a  build- 
ing to  cost  approximately  $50,000.  G.  A. 
Taft.  Houston,  Tex.,  General  Superin- 
tendent. 

Houston.  Tex. — Plans  and  specifications 
being  prepared  by  G.  W.  Colllgnon, 
Chronicle  Building,  for  four-story,  rein- 
forced concrete,  fireproof  warehouse  to 
be  erected  at  112  Milam  Street  for  R.  E. 
Paine  and  E.  W.  Gruendler;  cost  approx- 
imately $25,000. 

Tulsa,  Okla. — Plans  being  prepared  for 
ten-story  bank  building  to  be  erected  at 
Third  Street  and  Boston  Avenue  for  Ex- 
change National  Bank. 

Denver,  Colo. — J.  B.  Benedict,  Central 
Savings  Bank  Building,  is  architect  for  the 
three-story  store  and  office  building  to  be 
erected  on  Broadway  and  Tremont 
Streets  by  James  H.  Brown  at  a  cost  of 
$50,000. 

William  E.  and  Arthur  E.  Fisher,  Ry. 
Exchange  Building,  are  architects  for 
the  moving  picture  theater  to  be  erected 
by  Bishop  Cass  Investment  Company  at 
a  cost   of   $100,000. 

Centralla,  Wash. — Plans  being  prepared 
l>y  Roland  E.  Borkek,  Savage-Scofield 
Building.  Tacoma,  for  proposed  $100,000 
theater  to  be  erected  for  Field  &  Hackett. 

Seattle,  Wash. — Beezer  Brothers,  North- 
ern Bank  Building,  retained  to  prepare 
plans  for  four-story  concrete  store  and 
loft  building  which  J.  T.  Nestor,  Nestor 
Building,  will  erect  on  Virginia  Street  and 
Sixth  Avenue;  cost  $S0,000. 

Portland,  Ore. — Lewis  I.  Thompson, 
Corbett  Building,  engaged  by  Portland 
Union  Stockyards  Co.  to  prepare  plans 
for  an  administration  building  to  be 
erected   at   Kenton;   cost   $150,000. 

Reported  First  Christian  Church 
(Scientist)  will  erect  a  church  at  Park 
and  Columbia  Streets,  costing  $75,000. 
R.  E.  Bristow,  Chairman  Building  Com- 
mittee. 

Crockett,  Cal. — Contract  soon  to  be  let 
for  erecting  branch  bank  building  on  Lor,- 
ing  Avenue  for  Bank  of  Pinole;  cost  about 

$25,000. 

Fresno,  Cal. — Plans  prepared  by  R.  B. 
Hotchkin,  Rowell  Building,  for  a  brick 
church  for  the  First  Church  of  Christ 
(Scientist) ;  cost  $60,000. 

Long  Beach,  Cal.  —  J.  Wesley  Roberts 
and  Franklin  W.  Roberts,  J.  Wesley  Rob- 
erts Bldg..  Los  Angeles,  contemplate 
erecting  a  brick  apartment  house  at  Hart 
Court  and  Ocean   Avenue  costing  $55,000. 

Modesto,  Cal. — Modesto  Farmers,  Inc. 
(R.  A.  Carson.  Mgr.),  planning  to  erect  a 
fireproof  warehouse,  75  x  100  ft.;  also  ad- 
dition to  the  2  existing  buildings. 

Flagstaff,  Ariz. — Maspns  said  to  be 
planning   erecting  $25,000  temple. 


BIDS     DESIRED. 

Poughkeepsle,  N.  Y.— Until  April  1,  by 
John  J.  Hearn  Construction  Company, 
General  Contractors,  69  West  Forty-sixth 
Street.  New  York,  sub-bids  on  school  for 
St.  Mary  R.  C.  Church,  Rev.  John  J. 
O'Brien,  pastor;  William  J.  Beardsley, 
Archt.,   Poughkeepsle. 

MInneota,  Minn.— Until  April  1,  by  H.  J. 
Toliemans  Ca.shier  farmers  &  Mechants 
National  Bank,  for  erecting  a  two-story 
fire-proof  bank  building.  Separate  bids 
for  plumbing,  electrical  work,  etc.  W. 
L.  Aiban,  Archt.,  347-351  Endicott  Build- 
ing, St.  Paul. 

Oklahoma  City,  Okla.— Until  March  28 
for  erecting  5-story  and  basement  build- 
ing for  Williamson  -  Hallsell  -  Frasier 
Grocer  Co.  Tvavton  &  Smith,  Archts., 
Majestic  Building. 


PRICES     AND     LETTINGS. 
■kindieates  aicard  o/  contract. 

I^Brooklyn,  N.  Y.  —  Contract  awarded 
Turner  Construction  Company,  11  Broad- 
way, New  York,  for  erecting  on  Main 
and  Water  Streets  a  12-story  100  x  120  ft. 
rclnforced-concrete  building  for  Robert 
Gair  &  Company. 

•Corona  (P.  O.  Flushing),  L.  1.,  N.  Y.— 
Contract  for  erecting  four-story  brick 
convent  for  Sisters  of  St.  Jose-^h  on  Al- 
burtla  Avenue  reported  awarded  John  J. 
I^ong,  Corona;  cost  about  $25,000. 

•  Long  Island  City,  L,  I.,  N,  Y,— Con- 
tract awarded  Standard  Concrete  Steel 
Company,  42  West  Sixty-second  Street, 
New  York,  for  erecting  a  three-story 
building  at  Sherman  and  Harris  Ave- 
nues for  Pathescope  Company  of  America. 

•New  York,  N.  Y. — Contract  for  erect- 
ing Pennsylvania  R.  R.  Hotel  on  7th  Ave- 
nue and  33d  St..  awarded  George  A.  Ful- 
ler Company,  Fuller  Bldg.  Bids  belnj; 
taken  on  the  steelwork,  about  .11,000  tons 
will   be   required. 

•  Erie.  Pa. — Contract  for  erecting'  10- 
story  Ariel  Building  at  Eighth  and  State 
Streets  for  Joseph  B.  (Jampbell  awarded 
Henry  Shenk  Company,  Erie,  at  $110,000. 
Alden  &  Harlow,  Archts.,  305  Fifth  Ave., 
Pittsburgh. 

•Philadelphia,  Pa. — Contract  awarded 
Doyle  &  Co.,  1519  Sansom  Streets,  for 
erecting  two-story,  granite,  steel  and 
concrete,  50  x  140  ft.,  bank  building  at 
Twelfth  and  Chestnut  Streets  for  Bene- 
ficial Saving  Fund  Society.  Horace 
Trumbauer,  Archt.,  Land  Title  Building. 

Contract  awarded  Henry  B.  Baton. 
Twelfth  and  Sansom  Streets,  for  erect- 
ing five-story,  reinforced  concrete  and 
steel  loft  building  at  1220  Spring  Garden 
Street  for  B.  Eschner;  cost  $45,000.  Sauer 
&  Hahn,  Archts.,  1112  Chestnut  Street. 

•Contract  awarded  E.  E.  Hollenback, 
Inc.,  Fifteenth  and  Race  Streets,  for 
erecting  two-story,  brick,  stone  and  con- 
crete, 78  x  70-ft.  Sunday  School  building 
for  Third  United  Presbyterian  Church  at 
Camac  Street  and  Wyoming  Avenue;  cost 
$27,000. 

•Philadelphia,  Pa, — Contract  awarded 
liy  Department  of  Public  Works  for  pav- 
ing 65th  St.  from  Haverford  to  Lans- 
ilowne  Ave.  to  J.  A.  Mullen,  5512  Vine 
St.,   at  $9,997. 

•Baltimore.  Md. — Contract  awarded  H. 
V.  Watts  Company,  Baltimore,  for  erect- 
ing bank  building  for  Sun  Life  Insurance 
Company.  Louis  Levi.  Archt..  Real  Es- 
tate Trust  Building,  Philadelphia,  Pa. 

•Contract  for  erecting  Y.  M.  C.  A. 
building  awarded  to  George  A.  F^lller 
Co.,  Lexington  and  Liberty  Streets,  at 
about  $100,000.  Joseph  Evans  Sperry, 
Calvert   Building,   Architect. 

•Washington,  D.  C. — Contract  awarded 
Milburn  Heister  &  Company,  Washington, 
D.  C,  to  R.  P.  WTiltty  &  Company,  Wash- 
ington, D.  C.,  for  2  additional  stories  for 
the  American  Federation  of  Labor  office 
building  at  Ninth  Street  and  Massachu- 
setts Ave.  N.  W.,  cost  $32,000. 

•(Contract  for  steel  for  the  department 
store  building  for  Lansburgh  &  Bro.  at 
7th  and  8th  Streets  awarded  by  Milburn 
Heister  &  Company.  Archts.,  Washington, 
to  Barber  &  Ross,  Washington,  D.  C. 

•Cleveland,  Ohio. — Contract  awarded 
Robinson  Contracting  Company,  803  West 
Superior  Avenue,  for  erecting  a  3-8tory 
brick  and  terra  cotta  building  for  Dental 
School  of  Western  Reserve  University. 
Cost  $65,000. 

•Contract  awarded  Wells  Bros.  Com- 
pany, Chicago,  111.,  for  erecting  a  12-story 
brick,  steel  and  stone  hotel  on  Prospect 
Avenue  and  East  9th  Street  for  the  Free 
Hotel  Company,  1004  Prospect  Avenue. 
Victor  De  Braurere,  Minneapolis.  Minn., 
Archt. 

Contract  for  erecting  building  to  In- 
clude a  roller  rink,  dance  ha'l  and  mov- 
ing picture  theater  on  Euclid  Avenue, 
near  100th  Street,  awarded  Paul  Bros. 
Co.,  615  Citizens  Building,  at  about  $125.- 
000.  S.  E.  Dettlebach,  1543  E.  Boulevard, 
may  be  able  to  give  further  information. 

•Columbus,  Ohio. — Contract  for  erecting 
two-story  fireproof  building  for  Capital 
Motor  Car  Company  at  Fourth  and  Cap- 
ital Streets  awarded  D.  W.  McGrath  & 
Son,  New  First  National  Bank  Building; 
cost,  $30,000. 

•Lakewood,  Ohio. — Contract  awarded 
Duff  Construction  Company,  Marshall 
Bldg.,  Cleveland,  for  erecting  3-story  brick 
parochial  school  addition  for  St.  James' 
Catholic  Church  at  Detroit  and  Granger 
Avenues. 

•Youngstown,  Ohio. — Contract  awarded 
by  James  A.  Campbell.  President  of  the 
Youngstown  Sheet  &  Tube  Co.,  to  Heller 
Brothers,  29  S.  Phelps  Street,  for  erecting 
fireproof,  brick  and  stone  residence  and 
garage  on  Logan  Avenue;  probable  cost 
$50,000. 

•Eau  Claire,  Wis. — Contract  awarded 
Wisconsin  Construction  Company,  Chippe- 
wa Falls,  for  erecting  edifice  for  Lake  St. 
Methodist  Cburch;  cost  $35,000. 

Sioux  City,  Iowa. — Lowest  bids  received 
by  City  Council  for  paving  (a)  Perry 
Creek  Road,  estimated  to  cost  $44,887; 
(b)  Stone  Park  Boulevard,  cost  $18,000, 
(price  given  is  per  sq.  yd.),  were:  Hanlon 
&  Okes,  (a)  $1.57,  (b)  $1.57V4;  Jensen  & 
Krage,  Sioux  City,  (a)  $1.69^4,  (b)  $1.59%- 
M.  L.  Flinn  Paving  Company,  Sioux 
City,  (a)  $1.69;  Julius  Overson,  Sioux 
City,    (b)   $1.57. 
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*Logan,  Iowa. — Contract  for  erecting 
United  Brethren  Church,  awarded  E.  E. 
Hollenbach,  approximate  cost,  $25,000. 

-ftLlvlngston,  Mont. — Contract  awarded 
by  A.  W.  Miles  to  Sound  Construction 
&  Engineering  Co..  Seattle,  Wash.,  for 
erecting  brick,  tile  and  stone  theater  at 
Second  and  Callender  Streets;  approxi- 
mate cost  $50,000. 

-^Denver,  Colo, — Contract  for  erecting 
fireproof  four-story  children's  hospital 
awarded  Peter  Morrison,  Denver,  at 
|$3,S90.  Maurice  Biscoe,  Archt.,  Exchange 
Building. 

^Winnipeg,  Man.— Dominion  Bridge 
Company  of  Winnipeg  has  secur'id  con- 
tract to  furnish  steel  for  new  Eaton 
building:  about  1200,000  worth  of  steel 
will  be  required. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED     WORK. 

Buffalo,  N.  Y.— William  H.  Donner, 
President  of  Donner  Steel  Company.  Ab- 
bott Road,  planning  extensive  improve- 
ments, including  plant  pf  New  York  Sta.te 
Steel    Company,    recently    acquired. 

Permit  issued  to  Buffalo  Union  Fhimace 
Co..  foot  of  Hamburg  Street.  Buffalo, 
for  erecting  one-story  steel  addition  to 
cast-house  at  plant  on  Buffalo  River  and 
Erie  R.   R.;  cost  $25,000. 

Elmlra,  N.  Y.— Contract  will  be  let  In 
April  for  erecting  cold  storage  building 
for  Empire  Products  Company  at  Gray 
Street  and   Railroad  Avenue. 

New  York,  N.  Y.— Plans  flled  for  16- 
story  flreproof  factory  to  be  erected  at 
Rose  and  Frankfort  Streets  for  John 
Black,  200  William  Street:  cost  $225,000. 
Timmls  &  Chapman,  Archts.,  315  Fifth 
Avenue. 

Niagara  Falls,  N.  Y.— Walter  McCul- 
logh,  G.uck  Building,  is  engineer  for  a 
manufacturing  plant  for  Isco  Chemical 
Co.  (M.  Speiden,  Mgr.,  Gluck  Building), 
comprising  main  building  50  x  150  ft.. 
2-story,  and  six  other  2-story  buildings, 
reinforced  concrete.  Estimated  cost, 
$300,000. 

Sodus,  N.  Y. — Contract  soon  to  be  let 
by  Sodus  Packing  Co.  for  erecting  2- 
story  addition  to  plant,  50  x  125  ft. 

Hoboken,  N.  J. — American  Lead  Pencu 
Co.,  Hoboken.  will  erect  on  Willow  Av^a- 
nue  and  Fifth  Street  a  10-story,  109  x  75 
ft.   reinforced  concrete  factory. 

Fred  Meystre,  84  Washington  Street, 
retained  to  prepare  plans  for  artificial 
ice  manufacturing  plant  to  be  erected  at 
Thirteenth  and  Monroe  Streets  for  Hud- 
son Consumers  Ice  Company  (A.  J.  Volk, 
President),  Thirteenth  Street:  approxi- 
mate cost  $250,000.  Starr  Engineering 
Company,  90  West  Street,  New  York, 
N.  Y.,  are  engineers  for  the  power  plant 
and   mechanical  equipment. 

Lincoln  Park.  N.  J. — ^Preliminary  plans 
being  prepared  by  L.  V.  Van  Ueuvcn. 
Bayonne,  for  an  oil  refinery  to  be  erected 
here  for  Vacuum  Oil  Company,  61  Broad- 
way, New  York,  N.  Y. ;  probable  cost 
*2,OM.O»0. 

Conshohocken,  Pa, — Lee  Tire  &  Rubber 
Company  intends  erecting  a  2-story  81  x 
135   ft.    factory. 

Farrell,  Pa.  —  Carnegie  Steel  Company 
Intends  making  improvements  costing 
fl.000,000. 

Hazleton,  Pa. — Benjamin  Iron  &  Steel 
Company,  South  Pine  and  Buttonwood 
Streets,  will  erect  a  brick  and  steel  fac- 
tory. 85  X  200  ft.  Max  A.  Greenburg, 
Mechanical  Engineer,  care  company. 

Phoenlxvllle,  Pa.  —  Thomas  F.  Byrne, 
Phoenixville,  plans  erecting  three-story, 
206  X  60  ft.,  mill  addition. 

Mauch  Chunk,  Pa. — Mauch  Chunk  Iron 
Works  contemplates  erecting  a  $60,000 
foundry. 

Philadelphia,  Pa.— KoeUe,  Speth  & 
Company,  Twenty-sixth  Street  and  Ox- 
ford Streets,  are  architects  for  five-story, 
brick,  stone  and  concrete,  37  x  80-ft.  fac- 
tory to  be  erected  at  705  Cherry  Street 
for  James  F.   Bums. 

Contract  about  to  be  Jet  for  erecting 
flve-story,  reinforced  concrete  and  brick 
addition  to  paint  plant  of  Denny.  HUborn 
&  Rosenbach.  230  North  Twelfth  Street. 
Andrew  J.  Sauer  &  Company,  Archtii., 
1112  Chestnut  Street. 

Pittsburgh,  Pa. — Carbon  Steel  Com- 
pany, F  and  Thirty-second  Streets,  re- 
ported taking  steps  to  secure  additional 
ground  adjoining  present  mill  on  which 
to  erect  extensions. 

Wllkesbarre,  Pa.— Jenkins-Kirby  Pack- 
ing Company  has  had  plans  prepared  by 
McCormIck  &  French,  Second  National 
Bank  Building,  for  a  4-8tory,  56  x  114  ft. 
factory,  one  story,  27  x  66  ft.  garage,  and 
one  stor)',  25  x  52  ft.  power  house. 

Williamsburg,  Va.— Reported  E.  I  Du 
Pont  de  Nemours  &  Company,  Wtlmlng- 
ton,  Del.,  contemplating  erecting  plant  In 
▼icinlty  near  Williamsburg. 


Baltimore,  Md. — Plans  being  prepared 
for  building  for  Baltimore  Slieet  &  Tin 
Plate  Co.  to  be  erected  on  Baltimore 
Street  and  the  Canton  R.R.  J.  E.  Aldreil 
of  Consolidated  Gas.  Electric  Light  & 
i'ower  Co..  Lexington  and  Liberty  Ave- 
nues, is  interested. 

Reported  Baltimore  Copper  Smelting  & 
Itolling  Works,  Fourth  .4venue  and  Fifth 
Street,  Canton,  planning  extensive  Im- 
provements and  extensions. 

Norfolk,  Va. — Norfolk  Hosiery  &  Under- 
wear Company  (Joseph  B.  Hecht,  Presi- 
dent). Norfolk,  intends  erecting  plant 
costing  $100,000. 

Scotland  Neck,  N.  C. — Crescent  Hosiery 
Company.  Scotland  Neck,  will  erect,  a  two- 
story,  110  X  60  ft.,  mill  on  present  site. 

Savannah,  Ga. — Savannah  Warehouse  & 
Compress  Company  reported  incorporated 
with  Cannon  &  Barnwell,  230  Bay  Street, 
ICast.  and  others,  and  intends  erecting  ten 
warehoiises  and  three  sheds  for  cotton 
compresses. 

Chattanooga,  Tenn, — Chattanooga  Asep- 
lii-  Cotton  Company,  Chattanooga,  will 
ireot  a  $75,000  plant. 

Cleveland,  Ohio. — George  S.  Rider  & 
Company,  512  Century  Building,  is  archi- 
tect and  engineer  for  a  2-story  249  x  160- 
ft.  factory  to  be  erected  on  East  72nd 
Street  and  the  New  York  Central  tracks 
by  Properties  Company.  Present  build- 
ing is  to  be  enlarged  later:  total  cost. 
$150,000. 

Reported  Cleveland  Wire  Spring  Com- 
pany. 1281  East  38th  Street,  will  erect  a 
plant  at  Harvard  Avenue  and  East  49th 
Street. 

Aetna  Rubber  Company,  3125  Perkins 
Avenue,  plans  erecting  a  factory  at  New 
York  Central  tracks  and  East  79th  Street, 
to  cost  $25,000. 

Republic  Structural  Iron  Works  Com- 
pany, East  Fifty-third  Street,  reported 
contemplating  erecting  additional  factory 
buildings  on  Lakeside  Avenue  to  cost 
about   ?250,000. 

Martins  Ferry,  Ohio. — Reported  Ameri- 
can Sheet  &  Tin  Plate  Co.  contemplates 
spending  about  $75,000  in  improving 
I.*aughlln  plant  here. 

Terre  Haute,  Ind.  —  Reported  Grasselli 
Chemic.ll  Company,  Indepentlence  Street, 
near  Broadway,  Cleveland.  Ohio,  has  pur- 
oha.sed  site  on  North  Thirteenth  Street 
and  intends  erecting  chemical  plant;  prob- 
able cost  $1,000,000. 

Veedersburg,  Ind. — The  National  Car 
Coupler  Co.  (J.  W.  Harrison,  Gen.  Mgr.) 
plans  erecting  an  addition  to  main  build- 
ing and  building  for  cleaning  and  ship- 
ping departments:   cost  about  $75,000. 

Manitowoc,  Wis. — A.  C.  Clas,  Colby- 
Abbott  Building,  Mllwaultee,  is  architect 
for  one-story,  76  x  143  ft.,  bricl<.  concrete 
and  steel  foundry  to  be  erected  for  Wis- 
consin Aluminum  Foundry  Co.  A  five-ton 
electric  crane  will  be  installed. 

Minneapolis,  Minn. — Plans  being  pre- 
pared by  Barnett  &  Record  Company. 
Flour  Exchange,  for  9-storv  addition  to 
plant  of  Pillsbury  Flour  Mills  Company. 

Spokane,  Wash. — Contract  soon  to  be 
let  for  erecting  addition  to  Millvvood  plant 
of  Inland  Empire  Paper  Company  (R.  S. 
Talbot.  General  Manager);  probable  cost 
$250,000. 

North  Portland,  Ore. — Plans  being  pre- 
pared for  seven-story,  80  x  122  ft.,  rein- 
forced concrete  cooler  and  curing  building 
to  be  erected  here  for  Union  Meat  Com- 
pany (C.  C.  Colt,  President),  2S3  Glisan 
Street,  Portland;  cost  $150,000. 

Los  Angeles,  Cal. — Harbor  Commission 
fF.  T.  Woodman,  Pres.)  is  reported  con- 
sidering constructing  an  industri'I  reser- 
vation on  channel  of  west  basin.  1ms  An- 
geles inner  harbor,  to  have  steam  and 
electric  railway  tracks,  wide  paved  street 
and  4.  6  or  8-story  building  to  be  leased 
to  various  industries. 

Upland.  Cal. — Plans  being  prepared  by 
Homer  W.  GUdden,  805  Wright  &  Cal- 
lender Building,  Los  Angeles,  for  a  2- 
story  hollow  tile  factory,  60  x  100  ft.,  for 
California  Fruit  Products  Co.  H.  N.  Bid- 
well,  Chamber  Commerce  Building,  Pasa- 
dena,  Promoter. 

Vancouver,  B.  C. — Reported  Ford  Motor 
Company  of  Detroit,  Mich.,  contemplates 
erecting  four-story,  173  x  250-ft.  assemb- 
ling plant  at  Fifth  Avenue  and  Fir  Street. 
W.  G.  Patrick,  Manager  Vancouver 
Branch. 

Manila,  P.  I. — The  sugar  plant  which 
the  Central  Sugar  Board  Intended  erect- 
ing In  district  of  Isabel-Binalbagan  is 
postponed   Indefinitely. 


Faribault,  Minn,— Until  March  27,  by 
Faribault  Packing  Co.,  for  erecting  build- 
ing for  Faribault  Packing  Co. 

Long  Prairie,  Minn,— Until  April  4,  by 
Board  Directors  Todd  County  Creamery 
Co.  (Geo.  Lano,  Secretary),  for  erecting 
creamery  building  at  Long  Prairie. 
Creamery  Engineering  Co.,  Dassel,   Minn. 


Quebec,      Que. — See 
Iviver  Improvements." 


"Hydraulic      and 


■^Two  Harbors,  Minn. — Strom  Brothers 
of  Two  Harbors  secured  contract  for 
foundation  for  the  paint  shop  of  the  Du- 
luth  &  Iron  Range  R.R.  Cost  of  shop 
complete  $40,000. 

■i^St.  Louis,  Mo. — Contract  awarded 
Woermann  Construction  Company,  Cen- 
tury Building,  St.  Louis,  for  erecting  i 
story  steel,  concrete  and  brick  factory, 
103  X  260  ft.  at  DeKalb  and  Potomac 
Streets,  for  Fred  Medart  Manufai  turing 
Company. 


BIDS     DESIRED, 

Manayunk,  Pa. — Reported  desired  until 
March  31  for  erecting  a  four-story  brick 
and  concrete  slow-burning  construction 
160  X  58  ft.  factory  for  Fred  Pearson  & 
Co.,  Inc.  W.  E.  S.  Dyer,  Archt.,  Land 
Title  Bldg.,  Philadelphia. 

Madison,  Wis. — Reported  desired  until 
April  1  by  Gardner  &  Llndberg,  Archts., 
140  S.  Dearborn  Street,  Chicago,  for  erect- 
ing 4-story,  90  x  225  ft.,  packing  and  cold 
storage  plant  and  warehouse  for  P'armers' 
Co-oneratlve  Packing  Co.  Probable  cost 
$375,000. 


PRICES     AND     LETTINGS. 
■kindicates  award  of  contract. 

*New  Bedford,  Mass. — Contract  awarded 
Locke  Building  &  Construction  Company, 
of  Lawrence,  for  erecting  a  cotton  yarn 
mill  for  Manomet  Corporation,  to  be 
equipped  with  about  75,000  spindles. 

♦Newburyport,  Mass. — Contract  award- 
ed E.  W.  Pitman  Company,  Lawrence,  for 
erecting  mill  for  American  Tire  Fabric 
Company. 

■A-Brldgeport,  Conn. — Contract  awarded 
Turner  Construction  Company,  11  Broad- 
way, New  York,  N.  Y.,  for  erecting  for 
Bullard  Machine  Tool  Company  a  5  story 
48  X  108  ft.  manufacturing  building  rein- 
forced-concrtte   with   brick   curtain   walls. 

A^Shelton,  Conn.  —  Contract  awarded 
Turner  Construction  Company.  11  Broad- 
way, New  York,  for  erecting  a  4  story 
40  X  SO  ft.  reintorced-concrete  factory  for 
O.    K.    Tool    Holder  Company. 

West  Cheshire,  Conn. — By  Charles  H. 
Preston,  Jr.,  Archt.,  Waterbury,  for  erect- 
ing a  1-story  38  x  140-ft.  factory  for  stor- 
age and  new  mufflers  having  concrete 
floor,  gravel  roof,  etc.:  also  a  brick  ofBce 
building  38  x  40  ft.  with  fireproof  vaults 
for  the  Connecticut  Brass  Company,  Inc., 
West  Cheshire. 

♦  Brooklyn,  N.  Y. — Contract  awarded 
Turner  Construction  Company,  11  Broad- 
way, New  York,  for  erecting  12-story 
factory  for  Robert  Gair  &  Company,  Main 
and  Water  Streets. 

♦  Niagara  Falls,  N.  Y. — Contract  award- 
ed Turner  Construction  Company,  11 
Broadway,  New  York,  for  erecting  a  3 
story  80  x  210  ft.   factory. 

♦Bayonne,  N.  J, — Contract  awarded 
Turner  Construction  Company,  11  Broad- 
way, New  York,  N.  Y.,  for  erecting  a 
powerhouse  for  the  Vacuum  Oil  Company, 
Bayonne,  to  be  22  x  50  ft.  brick  ,and  re- 
inforced-eoncrete. 

♦Watsessing  (P.  O.  Bloomfield),  N.  J. 
— Contract  for  erecting  factory  .addition 
for  Westinghouse  Lamp  Works  awarded 
Truss  Concrete  Steel  Company,  110  West 
Fortieth   Street,   New  York. 

♦  Marcus  Hook,  Pa, — Contract  awarded 
F.  W.  Van  Loon,  Denckla  Building, 
Philadelphia,  for  erecting  two-story, 
brick,  concrete  and  steel,  100  x  200-ft. 
factory  for  Benzol  Products  Company: 
cost  $50,000;  also  conveyor  for  same;  cost 
$60,000. 

Philadelphia,  Pa.— Barclay,  White  & 
Company,  1530  Chestnut  Street,  secured 
permit  to  erect  brick  and  concrete  ma- 
chine shop  at  Midvale  Steel  Company's 
plant:    cost   $125,000. 

♦Contract  awarded  Harrison  C.  Rea 
Company,  1027  Wood  Street,  for  erecting 
one-story  brick  factory  addition  for  Hess- 
Brigiit  Manufacturing  Company  at  Front 
Street  and  Erie  Avenue;  cost  $40,000. 
Watson  &  Huckle,  Archts.,  1211  Walnut 
Street. 

♦Contract  awarded  George  Ke.ssler 
Contracting  Company,  Drexel  Building, 
for  erecting  four-story,  brick  manufac- 
turing and  storage  building  on  Ontario 
Street  for  Denstein  Hair  Company;  cost 
$30,000. 

♦Contract  awarded  to  Smith,  Hardican 
&  Company,  1606  Cherry  Street,  for  erect- 
ing two-story,  brick  and  concrete.  50  x 
100-ft.  factory  at  Keystone  and  Cottman 
Streets  for  E.  H.  Gilmer  &  Company. 
Harry  C.  Eisenbise,  Archt.,  Pennsylvania 
Building. 

♦Washington,  D.  C. — Davis  Construc- 
tion Company,  Union  Trust  Building,  re- 
ported contractors  for  two-story  and 
basement  brick  and  concrete  printing 
shop  to  be  erected  for  Judd  and  Detweiler, 
at  Florida  Avenue  and  Eckington  Place: 
cost  $35,000.  Arthur  B.  Heaton,  Archt., 
Wilkins  Building. 

♦Augusta,  Ga.  —  Contract  awarded  by 
Augusta  Compress  &  Warehou.se  Company 
to  A.  J.  Martin  &  Company,  Augusta,  for 
erecting  compress  and  warehouse. 
Georgia-Carolina  Brick  Company,  Au- 
gusta, has  contract  to  furnish  brick, 
about  3.000.000  being  required.  G.  Lloyd 
Preacher,  Archt.,  Augusta 

♦  Bristol,  Tenn.— Contract  awarded  R. 
A.  Wilson  of  Bristol  for  erecting  packing 
plant  for  Aronhime  Packing  Company; 
cost  about  $35,000. 

♦  Detroit,  Mich.— Contract  awarded  bv 
Ford  Motor  Company  to  George  A.  Fuller 
Company,  Penobscot  Building,  for  erect- 
ing six-story  addition  to  plant;  cost  about 
$75,000. 

♦Minneapolis,  Minn. — Contract  awarded 
Thompson-Starret  Construction  Company, 
(Chicago,  111.,  for  constructing  concrete 
elevator  of  a  capacity  of  1,250,000  bu.  at 
the  Humboldt  Avenue  yards  in  North 
'  Minneapolis  of  the  Soo  Line.  Cost 
$550,000. 


MISCELLANEOUS 


PROPOSED    WORK. 

Parkway — Atlantic  City,  N,  J. — .Atlantic 
City  Riviera  Parkway  Company  incorpo- 
rated to  build  a  parkway  8  miles  long 
from  Absecon  to  Oceanville.  Joseph  G. 
Kerney  is  one  of  the  incorporators. 

Parks,  Etc.— Atlantic  City,  N.  J.— Bd. 
City  Commissioners  considering  sijending 
$600,000  for  improvements  to  include  pav- 
ing, widening  boardwalk,  improving  parks 
and   comfort  stations. 

Park,  Haddonfield,  N.  J. — Borough  Com- 
missioners authorized  election  to  vote 
$15,000  bonds  for  constructing  park  and 
boulevard    around    town. 

Park — Paterson,  N.  J. — The  Assembly 
passed  bill  providing  for  constructing 
playground  in  Paterson. 

Tunnel  —  Trenton,  N.  J.  —  Assembly 
passed  bill  authorizing  construction  of  a 
■Trenton  tunnel. 

Conduits— Erie,  Pa.— B.  E.  Briggs.  City 
Engineer,  directed  to  prepare  data  and 
draw  up  an  ordinance  for  construction  of 
a  12-duct  low-tension  conduit  on  south 
side  of  W.  Tenth  Street  from  Peach  to 
Cascade   Street,   cost   $10,000. 

Playgrounds — Wilmington,  Del. — Coun- 
cil approved  a  $65,000  bond  issue  for  play- 
grounds. 

Conduits,  Etc.  —  Cleveland,  Ohio. — 
Cleveland  Telephone  Co.  (Allard  Smith. 
Gen.  Mgr.)  will  spend  $1,600,000  in  im- 
provements this  summer,  including 
underground  cables  and  conduits  to  cost 
$700,000;  new  Fairmount  Exchange,  cost 
$300,000;  Eddy  Exchange,  $100,00(1;  and 
Mario  Exchange,    ?75,000,   etc. 

Park  Bonds — Muskogee,  Okla. — Citizens 
voted  to  issue  $80,000  park  bonds.  Address 
City  Clerk. 

BIDS     DESIRED. 

Cement — Boston,  Mass. — Until  March 
28,  by  Massachusetts  Highway  Commis- 
sion (Wm.  D.  Sohier,  Chmn.),  for  fur- 
nishing aljout  ."i200  bbls.   Portland  cement. 

Traprock  Screening,  Etc. — Brooklyn, 
N,  Y.— Until  March  29  by  L.  H.  Pounds. 
Boro.  Prts.,  for  7300  cu.  yd.  broken  trap 
rock,  3800  cu.  yd.  trap  rock  screening,  etc. 

Lamp-posts  —  Baltimore,  Md.  —  Until 
March  29  by  Board  of  Awards,  at  office  of 
City  Register,  for  plain  iron  gas  lamp- 
posts. William  Mohr,  Supt.  Lamps  and 
Lighting. 

Cincinnati,  Ohio. — Until  April  3,  by 
Parke  S.  Johnson,  Secy.  Dir.  Pub.  Serv- 
ice, for  constructing  concrete  steps  on 
Sperger  Avenue,  Rankin  Street,  and  at 
Third    Street    reservoir. 

Asphalt,  Etc. — Columbus,  Ohio. — Re- 
ported desired  until  April  4  by  L.  J. 
Guthke,  Secy.  Board  Purchases  and  Sup- 
ply for  1500  tons  sand,  120  tons  refined 
asphalt,  8000  gals,   flux  for  asphalt. 

Retaining  Wall— Sheridan.  Wyo.— Until 
April  4  by  James  J.  Withrow,  Co.  Clk.,  for 
constructing  concrete  retaining  wall  on 
West  or  Brook  Street  line  of  county  court 
house  grounds. 

Cement — Chehalis,  Wash. — Reported  de- 
sired until  April  5  by  D.  W.  Montfort, 
Co.  Aud.,  for  furnishing  10,000  bbls.  ce- 
ment for  use  of  coimty. 

Purchase  Copper  Cable — Panama. — 
Until  April  6,  by  Major  Earl  I.  Brown. 
Corps  Engrs.  U.  S.  A.,  General  Purchasing 
Offlcer,  the  Panama  Canal,  Wasliington, 
D.  C.,  for  purchase  of  copper  cable,  Cir. 
1024,    advertised    in    Engineering    Record. 


PRICES     AND     LETTINGS. 

iflndicates  aivard  of  contract. 

♦Cement — Washington,  D.  C. — Con- 
tracts awarded  as  follows  by  U.  S.  Recla- 
mation Service.  Wasliington,  D.  C,  for 
furnishing  cement  for  use  on  Government 
irrigation  projects:  To  U.  S.  Portland 
Cement  Co.,  lenver.  Col..  SOOO  bbl.,  f.o.b. 
cars  at  Concrete,  Col.,  at  $1.37  per  bbl., 
with  refund  of  10  cts.  per  sack  for  sacks 
returned  in  good  condition,  the  cement  to 
be  used  on  the  North  Platte  Irrigation 
project,  Nebraska-Wyoming;  to  Union 
Portland  Cement  Co..  Ogden,  Utah,  for 
2800  bbl.,  fob.  cars  at  Devil's  glide,  Utah, 
at  $1.70  per  bbl.,  with  refund  of  10  cts. 
per  sack  for  sacl<s  returned  in  good  con- 
dition; this  cement  required  for  Boise 
project,  Idaho. 
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Mail  Lifts,  etc. — Cincinnati,  Ohio. — Otis 
Elevator  Co.,  Washington,  D.  C,  submit- 
ted lowest  bid  March  13  for  Installing  new 
hoistways,  hydraulic  mail  lifts,  etc.,  in 
United  States  post  ofBce  and  Custom 
House   at   $15,780. 

^^Cement — Everett,  Wash.  —  Contract 
for  furnishing  125,000  bbl.  cement  award- 
ed by  County  Commissioners  to  Washing- 
ton Portland  Cement  Co.  of  Seattle  at 
$1.75  per  bbl.  f.o.b.  Everett. 

-i^Cement  —  Peterborough,  Ont.  —  Con- 
tract for  furnishing  cement  for  1916 
awarded  by  Bd.  of  Works  to  Peterborough 
Hardware  Co.  of  Peterborough  at  $1.46  per 
bbl.,  2  cts.  storage. 

-^Forglngs.  Castings  —  Panama. — Con- 
tract for  about  12,000  steel  forglngs  and 
castings  for  Pacific  Terminals  and  Dr.v 
Dock  No.  1  in  canal  zone  awarded  by  Pan- 
ama Canal  Commission.  Washington,  D. 
C,  to  J.  C.  Moyer  &  Co.,  Philadelphia,  Pa. 

ASteel  Towers  —  Guam. — Contract  for 
furnishing  two  400-ft.  steel  towers  at 
Naval  Radio  Station,  Guam,  awarded 
Constructing  &  Engineering  Co.,  1047 
Folsom  Street,  San  Francisco,  Cal.,  at 
$38,614. 


Proposals 


For    Proposal*   Advertised,    See    Page* 

44,   45,   46   and   47. 

WATERWORKS. 

Bids  See  Eng. 

Close.  Record 

Mar.  27.  Water   Works,    Wilson, 

N.  C Feb.  26 

Adv.  Feb.  26,  Mar.  4. 

Mar.  2S.  Pump   House,    Etc.,    Hen- 

retta,    Okla Mar.  25 

.Mar.  28.  C- 1.    Pipe,    Chicago,    111. .  Mar.  25 

Mar.  29.  Valves,     Etc.,     Baltimore, 

Md Mar.  11 

Adv.  Mar.  11. 

.Mar.  29.  Mains,     valves,     etc.,     Cin- 
cinnati, O Mar.  18 

.Mar.  30.  Water  Works,  South  Bos- 
ton,  Va Feb.  26 

Adv.  Feb.  26,  Mar.  4. 

.Mar.  30.   Water  Works,  Ocala,  Fla.  Mar.  18 
Adv.    Mar.    18,   25. 

Mar.  30.  Cement    Work    at    Reser- 
voir,  Cincinnati,   Ohio. ..  Mar.  25 

Mar.  31.  Waterworks,    St.    Mary's 

Ont Mar.  18 

Mar.  31.  Pipe,    Etc.,    Panama Mar.  18 

.Mai    31.  Water-  Works,      South 

Charleston,  Ohio   Mar.  25 

Adv.  Mar.  25. 

Apr.     I.  Mains.    Cullman.    Ala Jan.  16 

Apr.     I.   W'atei-  Works,   Versailles, 

Ind Mar.  25 

Apr.     1.  Water      works.      Bayard, 

Neb Mar.  25 

Apr.     3.  Reservoir,        Norristown, 

Pa Mar.  18 

Apr.     3.  Pumps,   Beresford,  S.  D.  .  Mar.  25 

Apr.     3.  Pipe,       E]tc.,      Cincinnati, 

Ohio    Mar.  25 

-Apr.     3.  Pump       machinery,       Ro- 

chelle.   111 Mar.  25 

Apr,     5.  Pipe,    Etc.,    Bandon,    Ore.  Mar.  25 

Apr.     S.  High   Pressure   Fire   Sys- 
tem, Indian  Head,  Md...  Mar.  U 

Apr.     8.  C.-I.   Pipe,  Etc.,   Panama.  Mar.  25 

Apr.  10.  Filtration      Plant,      Flor- 
ence,   Ala Mar.  18 

Adv.  Mar.  18. 

Apr.  11.  Water      works,      Rector, 

Ark Mar.  18 

Adv.   Mar.    18,   25. 

Apr.   11.  Filter    Beds,     Etc.,    Illon, 

N.  Y Mar.  25 

Adv.  Mar.  25. 

Apr.    11.  Contract    164,    New   York. 

N.  Y Mar.  25 

Adv.  Mar.  25. 

Apr.   17.  Extensions,  Norfolk.  Neb.  Mar.  25 
Adv.    Mar.    25. 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Mar.  27.  Lakevllle,  Conn Mar.    4 

Adv.  Mar.  4. 
Mar.  28.  Washington,   D.  C Mar.  25 

Adv.  Mar.  25. 

Mar.  28.  Clay  Center,   Kan Mar.  25 

Mar.  29.  Marion,   Ohio    Mar.  25 

Mar.  30.  New   York,    N.    Y Mar.  11 

Mar.  30.  Lakewood.   Ohio    Mar.  11 

Adv.   Mar.  11.  18. 

Mar.  30.  Litchfield,    Minn Mar.  18 

Mar.  30.  Cleveland,    Ohio    Mar.  25 

Mar.  30.  Anthony.    Kan Mar.  25 

Mar.  31.  Madison,    Wis Mar.  18 

Mar.  31.  Port  Washington,  N.  Y..   Mar.  18 

Arlv.    Mar.    IS.  25, 
Apr.    1.  Sheboygan  Falls,  Wl».  . . .  Feb.  19 
Apr.     1.  North    Milwaukee,    Wis. ..  Mar.  18 

Apr.     1.  Ada,    Ohio     Mar.  18 

Apr.     1.  Childress,   Tex Mar.  25 

.Apr,     1,  Buffalo,    N,    Y Mar.  25 

Apr.     3.  White  Fish  Bay,  Wis Mar.  25 

Apr.    4.  Billings,  Mont Feb.  IS 

Apr.     4.  Ocean  Beach,  L.  I.,  N.  Y.  Mar.  25 

Apr.     .'..  La  Fayette,  Ind Mar.  1] 

Apr.     .'j-  Ann  Arbor,  Mich Mar.  25 

Adv.  Mar.  25. 

Apr.     5.   Ann    Arbor,    Mich Mar.  18 

-Apr.     5.    milings,    Mont Alar,  25 

Apr.     7.   Hillings,    .Mont Mar.  IS 

Apr.  10.  Eustis,    Fla Mar.  18 

Apr.  10.  Madison,    III Mar,  18 


Bids 
Close. 
.\pr.  10. 

Apr.  11. 

Apr.  14, 

Apr,  14. 


Apr.  15. 

Apr.  17, 

Apr.  19, 

Apr.  20, 

Apr.  27. 


Mar. 

29. 

Mar, 

30, 

Mar. 

31. 

.Mar, 

31. 

Apr, 

1. 

Apr, 

1 

Apr. 

3. 

.4pr. 

3. 

Apr. 

3. 

Apr. 

3, 

Apr. 

3. 

Apr, 

3. 

Apr, 

3. 

Apr. 

3. 

Apr. 

3. 

Apr. 

3. 

Apr. 

3. 

Apr. 

3. 

Apr. 

4. 

Apr. 

4. 

Apr. 

4. 

Apr. 

4. 

Apr. 

4. 

Apr. 

4. 

Apr. 

4. 

Apr. 

4, 

Apr. 

4. 

Apr. 

4. 

Apr. 

5. 

Apr. 

b. 

Apr. 

5. 

Apr. 

5. 

Apr. 

b. 

Apr. 

5. 

Apr. 

5. 

Apr. 

6. 

Apr. 

6. 

Apr. 

6. 

Apr. 

6. 

Apr. 

7. 

Apr. 

1, 

Apr. 

■I. 

Apr. 

7. 

Apr. 

8. 

Apr. 

8. 

Apr. 

10. 

Apr. 

10. 

Apr. 

10. 

Ap,. 

10. 

Apr. 

11. 

Apr. 

12. 

Apr. 

29. 

May 

1. 

May  20. 

See  Eng. 
Record. 
Montclair,    N.    J Mar.  25 

Adv.  Mar.  25. 
Maryland   Mar.  25 

Adv.  Mar.  25. 
Jacksonville,    Fla Mar.  25 

Adv.  Mar.  25, 
Material,  Jacksonville, 

Fla Mar.  25 

Adv.  Mar.  25. 

New  London,  Wis Mar.  23 

Watertown,    S.    D Mar.  25 

Adv.   Mar.   25. 

Binghamton,  N.  Y Mar.  25 

Albany,    N.    Y Mar.  25 

Xenia,   Ohio   Mar.  25 


BRIDGES. 

Wausau,  Wis Mar. 

Hinton,   W.   Va Mar. 

Steel,  N.   D Mar. 

Watertown,   N.    Y Mar. 

Lewisburg,  Pa Mar. 

.  Barbourville,    Ky Mar 

Santa    Barbara,    Cal Mar. 

Langdon,   N.   D Mar. 

Acme,    N.    M Mar. 

Wakeeny,    Kan Mar. 

Jacksonville,    Fla Mar. 

Bryson  City,  N.  C Mar. 

Primghar.     Iowa     Mar. 

Sheldon.   Iowa   Mar. 

St.    John's.    Kan Mar. 

Newton.    Kan Mar. 

West    Chester,    Pa Mar. 

Youngstown.  Ohio  Mar. 

Gettysburg.    S.   D Mar. 

Syracuse.   Kan Mar. 

Mora,    Minn Mar. 

Irwinton,    Ga Mar, 

Okanogan,   Wash Mar. 

Perrysville,   Mo Mar, 

Tama,   Iowa    Mar, 

Sykeston,    N.    D Mar, 

Bartonville,   Ky Mar, 

Estherville,     Iowa Mar, 

Hillsboro.    N,    U Mar, 

Lakin,   Kan Mar, 

Humboldt,  la Mar, 

Spring  Lake,    N,    J Mar, 

Stuntz,    Minn Mar, 

Haysville,   N.    D Mar. 

Dakota   City,    Iowa Mar. 

Bridgeport,    Conn Mar. 

Adv.  Mar.  II, 
Miami,    Fla Mar. 

Adv.   Mar.    18,   25. 

Ventura,    Cal Mar. 

Center,   N.  D Mar. 

Adv.  Mar.  25. 

St.  Helen,  Ore Mar. 

Washington,    Kan Mar. 

Portland,    Ore Mar. 

Ventura,   Cal Mar. 

Ventura,    Cal Mar. 

Rock   Island,    111 Mar. 

Rockford,    111 Mar, 

Adv,  Mar,  11, 
Marshall,  Tex Mar 

Adv.    Mar.    18,    25. 

Columbus,    Ohio    Mar 

Galveston,    Tex Mar. 

Hastings.    Minn Mar 

Youngstown,    Ohio    Mar. 

Johnson    Creek.    Wis Keb. 

Amarillo,    Tex Mar. 

Lyndhurst,    N.    J Mar. 


PAVING  AND  ROADS. 

Mar.  25.  De   Land,    Fla Mar.    4 

Adv.  Mar.  4,  11. 
Mar.  27.  Montclair,    N.    J Mar.  11 

(3   Props.),   Adv.   Mar.    11. 
Mar.  28.  Sumter,   S.   C Mar.    4 

Adv.  Mar.  4,  11. 

Mar.  28.  Columbus,    Ohio    Mar.  11 

Mar.  28.  jVlbany,    N.    Y Mar.  11 

Adv.    Mar.    11    to   25. 

Mar.  28.  Racine,    Wis Mar.  11 

Mar.  28.  Philadelphia,   Pa Mar.  18 

Mar.  28.  Youngstown,    Ohio    Mar.  18 

Mar.  28.  Bayonne,    N.    J Mar.  18 

Mar.  28.  Kearney,    Neb.     Mar.  25 

Mar.  28.  OrtonviUe,    Minn Mar.  25 

Mar.  28.  Washburn,  Wis Mar.  25 

Mar.  28.  Chicago   Heights,   111 Mar.  25 

Mar.  28.  Terrell,    Tex Mar.  25 

Mar.  29.  Findlay,    Ohio    Mar.  11 

Mar.  29.  Cleveland,    Ohio    Mar.  18 

Mar.  29.  Canton.    Ohio Mar.  18 

Mar.  29.  Cleveland,    Ohio    Mar.  25 

Mar.  29.  Indiana    Mar.  25 

Mar.  30.  Morgantown,   W.    Va J>'eb.  26 

Mar.  30.  Newark,    N.    J Mar.  11 

Mar.  30.  Indiana    Mar.  11 

Mar.  30.  Kearney,  Neb Mar.  18 

Mar.  30.  Madison,  Wis Mar.  18 

Mar,  30.  Hinton,   W.  Va Mar.  18 

M,ir.  30.  Burlington,   Iowa    Mar.  25 

Mar.  30.  .Springtield,    Mass Mar.  26 

Mar.  30.  Mary.sville,    Tenn Mar.  25- 

Mar.  30.  Los  Angeles,   Cal Mar.  25 

Mar.  30.  London,    Ont Mar.  25 

Adv.  Mar.  25. 

Mar.  31.  Ontonagon,   Mich Mar.  18 

Mar.  31.  Duluth,    Minn Mar.  18 

Mar.  31.  Uotlian,    ,\la Mar.  25 

Mar.  31.  Bergiaiul,   Mich Mar.  25 

Mar.  31.  Charlestown,    W.    Va Mar.  25 

Mar.  31.   New   York,   N.  Y Mar.  25 

.Mar.  31.  St.    Louis.    Mo Mar.  25 

Mar.  31.  Geneva.    Ill Mar.  25 

Apr.     1.  Charleston,    W.   Va Feb.  19 

Apr.     1.  Morristown,    Tenn Mar.  18 

Apr.     1.  Pomeroy,    Wasn Mar.  11 

Apr.     1.  Edwardsville,   111.    Mar.  25 

Apr.     3.  Sherb'ooke.    N.    D Mar.  11 

Apr.     3.  Salem,   Ohio    Mar.  11 

Apr.     3.  Huron,    S.    D Mar.  11 

Adv,  Mar,  11. 

Apr.     3.  St.    Paul,  Minn Mar.  18 

Apr.     3,  Indiana    Mar.  18 

Apr,     3,  Elbow    Lake,    Minn Mar,  18 

Apr,     3,   Williston.    N.    D Mar.  18 

Apr.     3.  Utlca,  Ohio  Mar.  18 


Bids 
Close. 

Apr.  3, 

,\pr,  3 

Apr,  3, 

Apr,  3, 

Apr,  3 

Apr.  3, 

Apr.  3. 

Apr.  3 

Apr.  3, 

Apr.  3, 

Apr.  3, 

Apr  3, 


Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 

Apr. 
Apr. 

Apr. 

Apr, 
Apr, 
Apr, 
Apr, 
Apr, 
Apr, 
Apr, 


Apr, 
Apr, 
Apr, 
Apr, 
Apr. 
Apr. 
Apr. 
Apr. 

Apr.  7. 

.Apr.  10, 

Apr.  10, 

Apr,  10, 

Apr.  10, 

Apr,  10, 

Apr,  11, 

Apr.  12 

Apr.  12, 

Apr.  14. 

Apr.  15, 

Apr.  15, 

May  15. 

Apr.  17, 

Apr,  18, 

Apr.  IS. 

Apr.  20, 

May  1. 

May  1, 


See  Eng, 
Record. 

Camden,  Ala Mar.  18 

Carrington,    N.    D Mar.  25 

Rugby,    N.   D Mar.  25 

Wahpeton,   N.    D Mar.  25 

Aneta,    N.    D Mar.  25 

Sac  City,   Iowa Mar.  25 

Sheldon,  Iowa  Mar.  25 

Earlington,   Ky Mar.  25 

Granville,   N.   D Mar.  25 

St.   Paul,   Minn Mar.  25 

Road   Roller,   Greensburg, 

Ind Mar.  25 

Road    Roller,     Lawrence- 
burg.   Ind Mar.  25 

Indiana  Mar.  25 

Bryan,   Ohio Mar.  18 

Wheaton,  Minn Mar.  25 

.South   Bend.   Wash Mar.  25 

Mount  Vernon.   Wash. ...  Mar.  25 
South    Bend.    Ind Mar.  25 

Adv.  Mar.  25, 

Ephrata,  Wash Mar,  25 

Meriden,    Conn Mar,  25 

Adv.  Mar.  25. 
Westerly,  R,  I Mar.  25 

Adv.  Mar.  25. 

Indiana    Mar.  25 

Columbus.  Ohio Mar.  25 

Stuntz,    Minn Mar.  25 

Chehalls,    Wash Mar.  25 

Freehold,    N.    J Mar.  25 

Paterson,   N.   J Mar.  25 

Road    Machinery.    Center, 

N,     D Mar.  25 

Adv.   Mar.   25. 

Sheridan,    Mich Mar.  25 

Indiana   Mar.  25 

Centralla,   Wash Mar.  25 

Jonesboro,   Ark Mar.  11 

Huntington,   W.    Va Mar.    4 

Wheeling,    W.    Va Mar.  18 

Pocatello.    Idaho     Mar,  25 

Dixon.   Ill Mar.  25 

Adv.  March  25. 

Pomeroy,    Wash Mar,  25 

BronsOn.    Fla Mar.  25 

Hartford,    Mich Mar.  25 

Coldwater.   Mich Mar.  25 

Los  Angeles.   Cal Mar.  25 

Ventura.    Cal Mar.  25 

Maryland    Mar.  25 

Adv.  Mar.  25, 

Falouse,  Wash Mar,  IS 

Gastonla,    N,    C Mar,  2."i 

North   Vernon,    Ind ...  Mar.  25 

Houghton,    Mich Mar.  25 

Batavia,    Ohio     .  .'. Mar,  25 

Madison,    S.    D ; Mar.  25 

Norfolk,    Neb Mar.  25 

Adv.  Mar,  25. 

Bartow,    Fla Mar.  25 

Lawton.    Okla Mar.  25 

Sarasota,   Fla Mar.  25 

Gallon,   Ohio   Mar,  18 

Eveleth,    Minn Mar.  18 

Binghamton.  N.  Y Feb    12 

Adv.   Feb.  12.   19, 


HYDRAULIC   CONSTRUCTION 
AND  RlVER  IMPROVEMENTS. 

Mar.  28.  D  rai  n.     North     Branch, 

Mich Feb.  26 

Mar.  28.  Wharf,     Etc.,     Savannah, 

Ga Mar.  II 

Mar.  28.  Dam,    Shawano,    Wis Mar.  11 

Adv.  Mar.  it. 
Mar.  29.  Irrigation,      St.      Ignatius, 

Mont Mar.    4 

Mar.  29.  Cribbing,  Lorain,  Ohio...  Mar.  11 
Mar.  29.  Drainage,  Waukegan,  111.  Mar  18 
Mar.  30.  Dredging,     Torapklnsville, 

N.   Y Mar.    4 

Apr.     1.  Dredging,  Chicago,  III Mar.    4 

1    Adv.  March  4  to  25. 
Apr.     1.  Drainage  Ditches,  Walker, 

Minn Mair.  18 

Apr.     1.  Ditch,    Duluth,    Minn Mar.  25 

Apr.     3.  Drainage,    Cuero,    Tex Mar.  18 

Apr.     3.  Ditch,    Alkin,    Minn Mar.  18 

Apr.     5.  Ditch,  Jasper,   Ind Mar.  25 

Apr.  8.  Wharf,  Jacksonville,  Fla.  Mar.  25 
Apr.  10.  Jetty    Construction,    New 

York,   N.   Y Mar.  II 

Adv.   Mar.    11    to  25. 
Apr.  10.  Ditch,    Oklahoma   City, 

Okla Mar.  II 

Apr.  11.  Grading,    Etc.,    Hastings, 

Minn Mar.  18 

Apr.  11.  Wharf,      Aransas      Pass, 

Tex Mar.  25 

Apr.  12.  Irfvee     Work,     Port     Ar- 
thur,   Tex Mar.  25 

Apr.  14.  Dredging,  New  York, 

N.  Y Mar.  18 

Adv.   Mar.    18,  25. 
Apr.  15.  Freight  Sheds,  Etc.,  Que- 
bec,   Que Mar.  25 

May     1.  Wharf,      Etc.,      Honolulu, 

Hawaii Mar.  25 

May    6.  Leasing  Land  and   Water 

for     Power     Purposes, 

Louisville,    Ky Mar.  1 1 

Adv.  Mar.  11. 


PUBLIC  BUILDINGS   AND 
SCHOOLS. 

Mar.  28.  Dobson,    N.    C Mar.  11 

Adv.  Mar.  11,  18. 

Mar.  28.  Sloan,  Iowa Mar.  11 

Mar.28.  Columbia,  S.  C Mar.  11 

Mar,  28.  Indianapolis,    Ind Mar.  18 

Mar.  28.  Cresson,  Pa Mar.  18 

Mar.  28.  Neosho,   Mo Mar.  25 

Mar.  29.  Aberdeen,  Wash Feb.  19 

Mar.  29.  Newark,  N.  J Mar.  18 

Mar.  29.  Eugene,   Ore Mar.  25 

Mar.  29.  Ryaal,  Pa Mar.  25 

Mar.  30.  Huntington,    Ind Mar.    4 

Mar.  30.  San  Bernardino,  Cal Mar.    4 

Mar.  SO.Ypsilanti,    Mich Mar.  18 

Mar.  30.  Ypsilanti,   Mich Maris 

Mar.  30.  Rutherford,    N.   J Mar.  18 

Mar.  30.  Brooklyn,   N.  T Mar.  18 

Mar.  31.  Seattle,  Wash Mar.  11 


Bids  See  BnK. 

Close.  Record. 

Mar.  31.  Kenmore,    Ohio    Mar.  18 

Mar.  31.  Camden,  Ohio Mar.  18 

Mar.  31.  Elmvale,   Ont Mar.  25 

Apr.     1.  Eveleth.    Minn Mar.    4 

Apr.     1.  Wilcox,    Pa Mar.  26 

Apr.     1.  Wagner,    S.    1> Mar.  25 

Apr.     3.  Argentine,    Kan Mar.  18 

Apr.     S.Clark.    S.    D Mar.  18 

Apr.     3.  Nashville,   Tenn Mar.  2.'. 

Apr.     3.  Des  Moines,   Iowa Mar.  25 

Apr,     3,  Smlthville,    Tex Mar.  25 

Apr.     3.  St.  Plaul,  Minn Mar.  25 

Apr.     4.  Lockport,   III Mar.    4 

Apr.     4.  Dayton,   Ohio Mar.  11 

Apr.     4.  Detroit,  Mich Mar.  18 

Apr.     4,  Red  Cloud,  Minn Mar.  26 

Apr.     4.  Camden,   N.   J Mar.  25 

Apr.     5.  Reading,    Ohio    Mar.  18 

Apr.     5.  Lakevlew,    Mich Mar.  25 

Apr.     5.  Savannah,   Ga Mar.  20 

Apr.     6.  Valley    City,    N.    D Mar.    4 

Apr.     6.  Boston,  Mass Mar.  18 

Apr,     6,  Sapulpa,    Okla Mar.  18 

Adv.  Mar.  18. 

Apr,     7,   Falls  City,  Neb Mar.  11 

Apr.     7.  Youngstown,    Ohio    Mar.  18 

Apr.     7.  Columbus,  Ind Mar.  18 

Apr,     7.   Waukon,    Iowa Mar.  2!^ 

Apr,     8,  Urbana,  Ohio  Mar.  It 

Apr.  10.  Mlddlebourne,   W.   Va Mar.  U 

Apr.  10.  Eau  Claire,  Wis Mar.  25 

Apr.  10.  Mt.    Airy,    N.    C •. .  Mar.  25 

Apr.  10.  Cleveland,  Ohio Mar.  25 

Apr.  11.  Columbus,   Kan Mar.  It 

Apr.  11.  Galva,  Iowa   Mar.  18 

Apr.  11.  Carbondale,    III Mar.  25 

Apr.  12.  Prescott,  Ariz Mar.  11 

Apr.  1 2.  Berea,   Ohio   Mar.  26 

Apr.  12.  Shenandoah,   Pa Mar.  26 

Apr.  15.  Indian  Head,  Md Mar.    4 

Apr.  15.  Gemmell,    Minn Mar.  18 

Apr.  15.  Lakevlew,  Mich Mar.  18 

Apr,  15.  London,    Ohio Mar.  25 

\\)T.  17,  West   Liberty,    Iowa Mar.  26 

Apr,  IS.  Columbus,   Ohio Mar.  25 

Apr.  18,  Ft.  Dodge,  Iowa  Mar.  26 

Apr.  19.  Arkadelphia,  Ark Mar.  1] 

Adv.    Mar.   11,   18. 

Apr,  24.  Delphi.   Ind Feb.  26 

.•\pr,  24,  Roseburg,   Ore Mar,  2f 

.■Vpr.  26.  Evansvllle.   Ind Mar.  26 

Apr,  27,  Portland,  Ind Mar.  25 

Adv.   Mar.   25. 

Apr,  28.  New   Orleans.   La Mar.  11 

May    8.  Elklns,    W.    Va Mar.  26 

May  26.  Butler,  Pa Mar.  18 

PRIVATE  BUILDINGS. 

.Mar,  28,  Oklahoma  City.  Okla Mar,  2D 

Mar,  30,  Fairmont,  W.  Va Mar.  18 

Apr,     1.  Des  Moines,   Iowa Mar.  11 

Apr.     1.  Los  Angeles,   Cal Mar.  11 

Apr.     1.  Jamestown,  N.  D Mar.  11 

Apr.     1.  Cleveland.   Ohio    Jan.     9 

Apr..    1.  Minneapolis,  Minn Feb.  19 

Apr.     1.  Moose  Jaw,  Sask Mar.    4 

Apr.     1.  Sioux    Falls,    S.    D Mar.  18 

Apr.  ■   1.  Blyrla,    Ohio    Mar.  18 

Apr.;r5l.  Minneapolis.   Minn Mar.  25 

Apr.    ,1.  Poughkeepsie,  N.   Y Mar.  25 

Apr.  15.  Suffolk,  Va. Mar.  18 

May    1.  Akron,   Ohio Mar.  18 

NEW  INDUSTRIAL  PLANTS. 

Mar.  31.  Manayunk.  Pa Mar.  25 

Apr.     1.  Madison,   Wis Mar.  25 

Apr.     4.  Long    Prairie,    Minn Mar.  25 

Apr.   15.  Manila,    P.   I Ian.     Z 

MISCELLANEOUS. 

Mar.  27.  Structural    Steel,    Lorain, 

Ohio Mar.    4 

Adv.   Mar.   4. 

Mar.  28,   Railroad    Work.    Philadel- 
phia,   Pa Mar.    4 

Adv.  Mar.  4  to  18. 

Mar.  28,  Elevators,  Talmage,  Cal..  Mar.  18 

Mar,  28,  Crushed    Stone,    Toronto, 

Ont Mar.  18 

Mar.  28.  Flushers,  Ottawa,  Ont Mar.  18 

Mar.  28.  Cement,    Boston,    Mass. ..  Mar.  26 

Mar.  29.  Trap    Rock,    Etc.,    Brook- 
lyn,   N.    Y Mar.  26 

Mar.  29.  Lampposts,  Baltimore, 

Md Mar.  26 

Mar.  30.  Road  Oil,  Barrle,  Ont Mar.  18 

Mar.  31.  Lamp  Posts,  Washington, 

D.  C Mar.  11 

Mar.  31.  Cement,  San  Diego,  Cal. . .  Mar.  11 

Mar,  31,  Road     Grader,     Wlndom, 

Minn,    Mar.  18 

Mar,  31.  Road    Oil,    West    Orange, 

N.   J Mar.  18 

Mar.  31,;Garbage    Disposal,   Madi- 
son, Wis. Mar.  18 

Apr,     1,  Memorial.  Fort  McHenry, 

(P.    O.    Baltimore,    Md.).Nov.  29 

Apr,     1.  Road  Oil,  Dayton.  Ohio..  Mar.  18 

Apr.     3.  Road  Oil,  St.  Paul,  Minn.  Mar.  18 

Apr,     3,  Concrete     Steps,     Cincin- 
nati, Ohio   Mar.  25 

Apr.     3.  Road  Oil,  Fresno,  Cal Mar.  25 

Apr.     3.  Garbage     Disposal,     Long 

Island  City,  L.  I.,  N.  Y.  .Mar.  26 

Apr.     4.  Garbage  Disposal,  Clarks- 

dale.    Miss Mar.  25 

.Apr.     4.   Retaining     Wall,      Sheri- 
dan. Wyo. Mar.  26 

Apr.     4.  Asphalt,    etc,    Columbus, 

Ohio Mar,  25 

Apr.     5,  Cement,   Chehalis,  Wash.  Mar.  26 

Apr.     6.  Copper    Cable,    Panama. .  Mar.  25 
Adv.  Mar.  25. 

Apr.   11,  El.    Ry.,    Boston,    Mass. ..  Mar.  26 
Adv.  Mar,  25, 

Apr.  14,  Pipe      and      Rock,      etc, 

Charleston,   S.   C Mar.  18 

Apr.  15.  Cement,  Louisville,  Ky. ..  Mar.  18 
Adv.    Mar.    18.   25, 

Apr,   17,  Sale     of     Dredge.     Grand 

Rapids.    Mich Mar.  20 

Adv.   Mar.   25. 

Apr.  22.  Steel  Towers,   Cordova, 

Alaska Mar.  11 
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Bids  open  April  6.  1916. 

READVERTISEMEttJT. 

BRIDGES 

MIAMI.  FL^ 
Sealed  bids  will  lie  received  by  Mr.  W. 
B.  Moore,  City  Clerk  of  MlaTOl.  Florida,  up 
to  7.80  p.  m..  April  sixth,  and  then  pub- 
licly opened,  for  the  construction  of  the 
piers  and  reinforced  concrete  portions,  and 
for  the  erection  of  double-leaf  bascule 
■Itana  for  two  bridges  over  the  Miami 
River  In  Miami.  Florida,  and  for  the  con- 
struction of  two  temporary  bridges.  Con- 
tracts already  have  been  let  for  the  manu- 
facture and  delivery  of  the  superstructure, 
structural  steel  work  and  machinery. 
With  the  exception  of  the  bascule  spans, 
both  bridges  are  of  concrete  and  rein- 
forced concrete.  The  principal  quantities 
are  approximately  as  follows: 

Concrete — Twelfth    Street    bridge,    2,700 
cu.  yda. ;  Avenue  D  bridge,  2,100  cu.  yds. 
•  Reinforcing  Steel— Twelfth  Street  bridge, 
•O.-OOO   i>ounds :   reinforcing  steel.   Avenue 
D-bridge,  S0,000  pounds.  ,    . 

Structural  Steel — Twelfth  Street  bridge, 
ISO.OOO  pounds :  structural  steel.  Avenue 
D  bridge,  420,000  pounds. 

A  bid  will  be  received  for  the  construc- 
tion of  a  temporary  bridge  at  Twelfth 
Street  and  a  bid  will  be  received  for  the 
construction  of  a  temporary  bridge  at 
Avenue  G.  The  two  temporary  bridges  are 
of  timber  construction. 

The  work  will  be  let  under  four  contracts 
to  one  or  more  contractors.  Contract  No. 
2  will  provide  for  constructing  the  tem- 
porary bridge  at  Twelfth  Street :  Contract 
No.  3  will  provide  for  constructing  a  tem- 
porary bridge  at  Avenue  G ;  Contract  No. 
4  win  provide  for  constructing  concrete 
work  and  erection  of  the  steel  work  at 
Twelfth  Street ;  Contract  No.  5  will  pro- 
vide for  the  construction  of  the  concrete 
bridge  and  erection  of  the  steel  work  at 
Avenue  D. 

(Mans  and  si>eciflcation8  are  on  file  with 
the  City  Clerk  of  Miami,  or  can  be  secured 
by  applying  to  Harrington.  Howard  and 
Ash,  consulting  engineers,  1012  Baltimore 
Avenue,  Kansas  City.  Missouri,  upon  pay- 
ment-of  tlS.OO,  of  which  JIO.OO  will  be 
returned  when  the  plans  and  speclScations 
are  returned  In  good  order.  No  alternate 
plans  will  be  considered. 

The  contractor  will  be  paid  In  cash  on 
monthly  estimates  amounting  to  Ninety 
Per  Cent  (»0%)  of  the:work  done.  All 
proposals  or  bids  must  be  accompanied 
by  a  certified  check  drawn  on  some  re- 
sponsible bank  or  trust  company,  payable 
to  W.  B.  Moore,  City  Clerk,  Miami,  for  a 
sum  not  less  than  Ten  Per  Cent  (10%)  of 
the  aggregate  of  the  proposaL  The  suc- 
oeasful  bidder  will  be  required  tC  furnish 
a  performance  bond  equal  to  the  contract 
price.  The  right  is  reserved  to  reject  any 
and  all  bids  and  to  waive  informalities. 
HARRINGTON,  HOWARD  AND  ASH. 
Consulting  Engineers, 

Kansas  City,  Ho. 

Bida  open  April  11,  1*1(. 

NOTICE   TO   CONTRACTORS. 

DORCHESTER  TUNNEL 

CITY  OF. BOSTON,  M^SS. 
Sealed  bids  for  building  Section  J,  Dor- 
'  cheater  Tunnel,  In  and  near  Dorchester 
Avenue  and  Boston  Street,  from  about  80 
ft.  north  of  Dexter  Street  to  about  30  ft. 
south  of  Ralston  Street,  South  Boston,  will 
be  received  by  the  undersigned  until  -12 
o'clock  noon  of  Tuesday,  April  11,  1916. 
The  section  is  about  1000  ft.  long.  The 
structure  will  be  mainly  of  reinforced 
concrete  and  structural  steel.  The  work 
Includes  the  Andrew  Square  Station. 
Speclflcationa  and  forms  of  contract  can 
be  obtained  at  15  Beacon  Street,  ninth 
floor.  The  right  to  reject  any  and  all  bids 
and  to  award  the  contract  as  is  deemed 
to  be  for  the  best  interest  of  the  City  of 
Boston  is  reserved. 
By  order  of  the 

BOSTON  TRANSIT  COMMISSION, 
B.  hElGHTON  BEAL. 

Secretary. 


Official  Proposal  Announcements 

Price,  $2.40  an  inch.— Copy  can  be   received   until 
Thursday  10  a.  m.  for  issue  mailed  the  ne-xt  morning 


Bids  open  April   17,  1916. 

SEWAGE  PUMPING  EQUIP- 
MENT 

WATERTOWN.  S.   D. 

Sealed  bids  will  be  received  by  the  un- 
•lersigned  until  7.30  p.  m.,  of  April  17, 
1916,  for  the  furnishing  and  erecting  of 
two  centrifugal  sewage  pumps  with  mo- 
tors, control  equipment  and  other  appur- 
tenances, at  wl)ich  time  such  bids  will  be 
publicly  opened  and  considered  by  the 
Board  of  Commissioners  of  said  city. 

The  araoiiiit  of  certified  check  required 
is  $200.  -  Detailed  instructions  to  bidders, 
plans  arrd  specifications  may  be  obtained 
at  the  ofBee  of  the  City  Engineer,  F.  W. 
Schreiber,  and  Metcalf  &  Eddy,  Consulting 
Engineers,  Harris  Trust  Bldg.,  Chicago, 
and  14  Beacon  Street,  Boston.  A  deppsit 
of  »5  will  be  required  for  each  set  re- 
moved. ■ 

The  City  reserves  the  right  to  reject  any 

or    all    bids    or    accept    any    bid,    if    It   is 

deemed  to  be  for  the  best  interests  of  the 

City  so  to  do. 

CHARLES  HARMAN, 

,      City  Auditor. 
March  15,  1916. 

Bids  open  April  14,  1916. 

BIDS  FOR  SEWER  MATERIALS 

OFFICE  OF  ASSISTANT  TO  THE  SEC- 

REn'ARY  OF  THE  BOARD  OF  BOND 

TRUSTEES,  CITY  HALL. 

JACKSONVILLE,   FLA. 

Sealed  proposals  will  be  received  by  the 
Board  of  Bond  Trustees  of  the  City  of 
Jacksonville,  until  8  o'clock  p.  m.,  Friday, 
April  14,  1916,  at  this  ofllce.  for  furnish- 
ing material  in  connection  with  the  pro- 
posed construction  of  sanitary  and  storm 
sewers  in  accordance  with  Ordinance 
N-58. 

All  material  .  phall  be.  (n  accordance 
with  plans  and  specifications  therefor, 
on  file  in  the  office  of  the  City  Recorder 
and  shall  meet  with  the  approval  of  the 
Sewer  Committee  of  the  Board  of  Bond 
Trustees.  Specifications  and  information 
can  be  obtained  at  the  office  of  the  Com- 
missioner of  Public  Works,  Sewer  De- 
partment. A  certified  check  In  .thp  sum 
of  two  and  one-half  (2Vi%)  per  cent  of 
the  amouiu  of  bid  payable  to  Gustav  Mul- 
ler.  Acting  Chairman,  ^oard  of ,'  Bond 
Truste^l  rrfUst  accompany  ^ach  bid! 
,  ,  .Bidders  may  bid  on  any  or  all  material 
herein  named.  _  ■    ■ 

'  The  right  is  reserved  to  reject  any  or 
I  all  bids.. 

1  .  .  .  LIST  OF  MATERIAL 
These  quantities 'are  approximate  only 
and  the  Board  of  Bond  Trustees  reserves 
the  right  to.  jnake  any  variations  in  same. 
Bidders  may  submit  minimum  amounts  to 
which  their  bids  shall  apply.  , 
VITRIFIED  SEWER  PjPE : 

37,436  ft.     8-in.  4,353  ft.  18-in. 

1,948  ft.  12-ln.  1,703  ft.  21-ln. 

3,003  ft.  15-ln.  8,301  ft.  24-iii. 

1,500  8-ln.  X  5-ln.    "Y."     ■ 
CAST-IRON  PIPE  : 

413  ft.    8-ln.  2,038  ft.  18-ln. 

1,031  ft.  12-ln,  508  ft.  20-ln, 

1,341   ft,   14-in,        3,310  ft,  24-ln. 
673  ft,   16-in, 

4    12-ln,    45-deg.    liends. 
<A.ST-IRON  CULVERT  PIPE: 

195  ft.  18-ln.  474  ft.   24-ln. 

800  ft.  18-ln,         1,314  ft.  36-ln. 
KKINFORCED  CONCRETE  PIPE: 
1,816  ft,  27-ln.  2,154  ft,  42-ln. 

8,196  ft,  30-ln,  4,312  ft,  45-in, 

997  ft.  33-in.  2,278  ft.  48-ln. 

1,150  ft,  36-in.  431   ft,   51-ln, 

1,371  ft  39-ln,  92  ft.  54-ln. 

CA.ST-1RON    MANHOLE   FRAMB8   AND 
COVERS :     253, 

GUSTAV  MULLER, 
Acting   Chairman   of  Board    of 
Bond  Trustees. 
L.  D,  8MOOT, 

Commissioner  of  Public  Works, 
March   15,  19K. 


Bids  open  April  5,  1916, 

ROAD  MACHINERY 

CENTER,  N.  D, 
Sealed  bids  for  the  loUowing  various 
kinds  of  road  machinery  will  be  received 
by  the  undersigned,  the  county  auditor, 
at  his  office  in  Center,  N,  D„  up  to  2 
o'clock  p.  m,,  of  Wednesday,  April  5,  1916, 
to  wit : 

Horse  road  graders,  fresnos,  slips,  road 
drags  and  road  plows, 

,  Bids  are  to  include  prices  on  both  large 
jand  small  lots,  f,o,b,  any  station  on  the 
I  North  branch  from  Mandan,  between  Har- 
mon and-  Hazen,  both  incliisive, 

A  certified  check  of  $50,00  will  be  re- 
quired with  , each  bid  and  from  parties  to 
whom  the  contract  wUl  be  awarded  a  sat- 
lisfactory  bond  in  the  sum  of  $500  will  be 
required.  The  certified  checks  of  the  un- 
successful bidders  will  be  returned  at 
once. 

The  right  to  reject  any  or  all  bids  is 
.hereby  reserved  by  the  Board  of  County 
Commissioners  of  Oliver  County. 

Please  mark  your  envelopes  with  "Bids 
on  road  machinery." 
Dated  March  15,  1916. 

FRANK  J.  V.  KIEBERT, 

County  Auditor. 


Bids  open  April  6,  1916, 

ROAD  CULVERTS 

CENTER,    N.    D. 

Sealed  bids  tor  the  various  standard 
size  road  culverts  will  be  received  by  the 
undersigned,  the  county  auditor,  at  his 
office  in  Center,  N.  D.,  up  to  11  o'clock 
a.  m..  Of  Thursday,  April  6,  1916. 

Bids  are  to  include  prices  on  both  large 
and  small  lots  of  culverts  f.o.b,  any  sta- 
tion on  the  North  branch  from  Mandan. 
between  ■  the  stations  of  Harmon  and 
Hazen,  both  Inclusive. 

A  certified  check  of  $50  is  required  with 
each  bid  and  a  bond  in  the  sum  of  $500 
will  be  required  of  the  successful  bidder. 
The  checks  of  the  unsuccessful  bidders 
will  be  returned  at  once. 

The  Board  of  County  Commissioners  of 
Oliver  County  reserves  the  right  to  reject 
any  or  all  bids. 

Please  mark  your  envelopes  with  "Bids 
on  road  culverts," 

Dated  March  15,  1916, 

FRANK  J,  V,  KIEBERT, 

County  Auditor, 

Bids  open  April  4,  1916. 

NOTICE    TO    CONTRACTORS. 

•      PAVEMENTS 

DEPARTMENT  OF  PUBLIC  WORKS 

SOUTH  BEND,  IND. 
Notice  is.  hereby  given  that  sealed  pro- 
posals will  be  received  by  the  Department 
of  Public  Works  of  the  City  of  South 
Bend,  Ind,,  up  to  10  a,  m,,  of  the  4th  day 
of  April,-  1916, 

27,916' sq.  yd.  of  pavement  on  Michigan 
Strjeet.  Bl^s  will  be  received  on  the  fol- 
lowing types  of  pavement :  Asphalt,  creo- 
HOted,  wooden  block,  brick,  bltulithic,  on  a 
7-lh.  Portland  cement  concrete  foundation. 
34,050  sq.  yd.  of  pavement  on  Indiana 
Avenue.  Bids  will  be  received  on  the  fol- 
lowing types  of  pavement:  Brick,  asphalt, 
asphaltic  concrete  or  bltulithic,  laid  on  a 
.')-in.  cement  concrete  foundation. 

Complete  drawings  and  specifications  of 
said  work  are  now  on  file  In  the  office  of 
the  Department  of  Public  Works  in  the 
City  Hall  of  South  Bend,  Ind. 

BOARD  OF  PUBLIC  WORKS. 
E.   M.   MORRIS. 
A,  H.  RICE, 
JOHN  B.  WEBER, 
VERONICA  C.  SWEENEY, 
Clerk  of  the  Board, 


Bids  open  April  11,   1916. 

SEWERAGE    AND     WATER 
WORKS  CONSTRUCTION 

NOTICE  TO  BIDDERS. 
RECTOR,  ARK. 
Separate  sealed  bids  addressed  to 
"Board  of  Commissioners,  Sewer  Improve- 
ment District  No.  1  and.  Water  Work.s 
Improvement  District  No.  1,  Rector. 
Arkansas,"  and  endorsed  respectively, 
"Proposal  for  Sewer  System,"  and  "Pi-o- 
posal  for  Water  Works,"  will  be  received 
until  8  p.  m.,  April  11,  1916,  at  which 
time  they,  will  be  publicly  opened  and 
read. 

A  certified  check  to  accompany  each  of 
the  above  bids  on  the  "Bank  of  Rector" 
for  $2,000,  payable  to  J.  C.  Rogers,  Chair- 
man, Board  of  Commissioners. 

The  sewer  work  consists  approximately 
of  six  miles  of  8  to  12-in.  pipe,  4  to  16  ft. 
deep,  79  manholes,  25  fiush  tanks,  and 
settling  tank. 

The  water  works  consists  approximately 
of  five  miles  of  4  to  8-in.  cast-iron  water 
pipe,  42  hydrants,  31  valves  with  boxes, 
tower  and  tank,  and  pumping  station  with 
oil  engine-driven  triplex  pumps. 

Eighty-five  per  cent  monthly  estimates 
in  cash,  which  Is  now  available.  The 
Board  reserves  the  right  to  reject  any  or 
all  bids.  The  wells  for  water  supply  are 
already  completed.  Bids  for  material  and 
equipment  will  be  received  through  gen- 
eral contractors  only. 

Sets  of  plans  and  specifications  may  be 
obtained  from  the  engineer  upon  a  deposit 
of  $15  for  sewers  and  $15  for  water 
works.  Specifications  only,  $5  deposit 
each.  Any  one  plan,  $5,  All  deposits  to 
be  refunded  upon  return  of  plans  and 
specifications  not  later  than  April  21, 
1916,  A  bid  will  be  considered  a  return 
of  the  specification, 

J.  C.  ROGERS,  Chairman, 
Board  of  Commissioners, 
Sewer  and  Water  Improvement, 
■ ,  District  No.  1. 

FRANK  L.  WILCOX,  Engineer. 
Syndicate  Trust  Bldg,, 
St,   Louis.   Mo, 


Bids  open  April  14,  1916, 

BIDS  FOR  SEWERS 

OFFICE.  OF  THE  ASSISTANT  TO  THE 
SECRETARY    OF   THE    BOARD   OF 
BOND  TRUSTEES,  CITY  HALL, 
JACKSONVILLE,  FLA, 
.Sealed  proposals  will  be  received  by  the 
Board    of    Bond    Trustees   of   the   City   of 
;  Jacksonville,  until  8  o'clock  p.  m.,  Friday, 
April  14,  1916,  at  this  office,  for  the  con- 
struction   of   certain    sanitary    and    storm 
sewers  for  the  City  of  Jacksonville,  Fla., 
in  accordance  with  Ordinance  N-58. 
.-   All  -wprk  and   material  shall  be  in  ac- 
cordance with  plans  and  specifications  on 
file    in    the    office    of    the    City    Recorder, 
Plans    and    further    information    can    be 
obtained  at  the  office  of  the  Commissioner 
of  Public  Works,  Sewer  Department,  upon 
payment  of  ten   ($10.00)  dollars. 

The  work  will  consist  of  approximately 
tlghtecn  (18)  miles  of  sanitary  and  storm 
sewers  varying  In  size  from  eight  (8") 
inches  to  flfty-foui"   (54")  inches. 

The  work  will  be  divided  into  seven  sec- 
tions and  bids  will  be  received  on  each 
section  separately,  all  as  set  out  in  the 
specifications. 

Each  bid  must  be  accompanied  b>-  a 
certified  check  for  two  and  one-half 
(2%%)  per  cent  of  the  total  amount  of 
the  bids,  made  payable  to  Gustav  MuUer, 
Acting  Chairman,  Board  of  Bond  Trus- 
tees. Said  checks  must  be  submitted  with 
the  bids. 

The  right  is  reserved  to  reject  any  or 
all  bids, 

GUSTAV  MULLER. 
Acting  Chairman  Board  of 
Bond  Trustees, 
L,  D.  SMOOT, 

Commissioner  of  Public  Works, 
March  15,  1916. 
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Light,  Readily  Handled  Hammers 
to  Drive  Sheeting 

Light  sheeting  hammers  that  can  be  moved 
by  hand  or  suspended  with  simple  rigging  are 
now  being  manufactured  by  National  Hoisting 
Engine  Company,  of  Harrison,  N.  J.,  for  driv- 
ing sheeting  in  close  quarters  and  where  hand 
driving  has  been  resorted  to  in  the  past.  The 
No.  7  hammer  shown  in  the  accompanying 
photograph   weighs   only    150   lb.   but   strikes 


«TEP    ON     HAMMER    ENABLES    MAN    TO    ADD    HIS 
WEIGHT  TO  REACTION  OF  BLOW 

;iOO  to  400  blows  a  minute.  It  drives  2-in. 
wood  sheeting  or  light  steel  sheeting.  The 
No.  6  hammer,  weighing  650  lb.,  is  designed  to 
drive  sheeting  to  within  %  in.  of  a  ranger.  It 
strikes  275  blows  a  minute  and  will  drive  3-in. 
wood  sheeting  or  its  equivalent  in  light  steel 
sections. 

Either  hammer  can  be  run  on  5  boiler  horse- 
power. If  air  is  used,  the  smaller  hammer  re- 
■quires  50  cu.  ft.  of  free  air  per  minute  and 
■the  larger  75  cu.  ft.  Many  inexpensive  rig- 
ging methods  that  have  been  used  for  sus- 
pending the  heavier  hammer  are  illustrated 
in  a  catalog  recently  issued  de.scribing  the 
hammers. 


Novel  Hoisting  Equipment  for  In- 
clined Railway 

A  novel  hoisting  equipment  consisting  of  a 
specially-built  hoist,  a  sheave  car  and  a  barney 
car  has  been  used  on  a  steep  inclined  track  in 
building  the  rock  crushing  plant  of  the  Temes- 
■cal  Rock  Company  in  the  Temescal  Canyon 
near  Corona,  Cal.  The  rock  quarry  proper 
Tias  been  opened  up  considerably  above  the 
■canyon  floor  and  the  drop  between  this  level 
and  the  railroad  below  has  been  taken  full 
advantage  of  in  laying  out  the  crushing  and 
-screening  plants  for  economical  operation  by 
gravity.  In  order  to  install  heavy  machinery 
•at  the  higher  levels  an  inclined  railroad,  which 
would  later  be  used  in  the  operation  of  the 
plant  to  handle  much  lighter  loads,  was  built. 
This  machinery  was  taken  to  the  top  of  the  in- 
•cline  on  the  railroad  cars  on  which  it  arrived 
at  the  site.  The  steel  jaw  for  the  main  crusher 
shown  going  up  in  the  photograph  weighs  more 
than  40  tons.  In  order  to  utilize  for  this  serv- 
ice the  regular  hoist,  which  it  was  desirable  to 
make  of  lighter  capacity  for  economical  opera- 
tion later,  two  large  sheaves  were  set  at  the 
head  of  the  incline  and  a  sheave  car  carrying 
one  sheave  and  the  bucket  end  of  the  line  was 
used.  This  rigging  gave  three  parts  of  line 
between  the  sheave  car  and  the  top  of  the  in- 
cline. The  sheave  car  was  attached  to  the 
barney  car  by  two  1%-in.  plow  steel  ropes 
passing  underneath  the  railway  car  being 
hoisted. 


The  main  hoist  for  this  incline  is  a  single- 
drum,  two-speed  electric  hoist  whose  66-in. 
main  drum  is  provided  with  a  very  powerful 
post  brake.  The  main  drum  is  geared  to  the 
75  hp.  motor,  which  is  equipped  with  a  solenoid 
brake  sufficiently  powerful  to  bring  the  en- 
tire system  to  rest  in  case  of  failure  of  the 
current  supply.  Loads  may  be  either  hoisted 
or  lowered  electrically,  as  when  a  loaded  car  is 
being  lowered  against  the  resistance  of  the 
motor  the  latter  acts  as  a  generator,  returning 
current  to  the  power  circuit.  While  the  hoist 
was  designed  for  a  normal  load  of  19,500  lb. 
on  a  single  line  at  60  ft.  per  minute  for  slow 
speed  and  7300  lb.  on  a  single  line  at  160  ft. 
per  minute  for  high  speed,  the  actual  perform- 
ances have  exceeded  these  amounts.  Loads  of 
131,000  lb.  have  been  hoisted  to  the  quarry 
floor  with  the  sheave  car  in  use.  The  hoist 
equipment  was  designed  and  supplied  by  the 
Lidgerwood  Manuafcturing  Company,  and  the 
General  Electric  Company  furnished  the  motor. 


Systematic  Manufacture  Reduces 
Price  of  Hollow  Steel  Doors 

An  investigation  of  conditions  under  which 
hollow  steel  doors  and  trim  were  manufac- 
tured shows  that  the  high  cost  of  production 
was  not  due  to  expensive  material  so  much  as 
to  the  unstandardized  demand.  An  analysis 
of  several  thousands  of  jobs  handled  by  one 
factory  previous  to  1915  showed  that  more 
than  80  per  cent  of  the  special  orders  might 
have  been  standardized,  thereby  effecting  an 
appreciable  saving  and  putting  these  hollow 
steel  doors  within  the  reach  of  a  larger  num- 
ber of  builders. 

The  remedy  for  the  excessive  cost  and  re- 
stricted field  was,  therefore,  to  establish  suit- 
able standards  of  size  and  style.  This  has 
been  done  by  the  Solar  Metal  Products  Com- 
pany, of  Columbus,  Ohio,  which  concern  was 
formerly  the  Watson  Solar  Window  Company, 
of  Chicago.  The  Chicago  concern  has  been 
reorganized  and,  with  a  well-equipped  plant 
at  Columbus,  Ohio,  now  offers  hollow  steel 
doors  in  standard  styles  and  sizes  at  about  one- 
half  the  former  retail  price. 


Business  Notes 

Electro  Bleaching  Gas  Company  has  removed 
its  general  offices  to  18  East  Forty-first  Street, 
New  York  City. 

The  Laclede  Steel  Company  of  St.  Louis  has 
removed  its  general  office  to  the  Federal 
Reserve  Bank  Building. 

Pulsometer  Steam  Pump  Company  will  re- 
move its  general  offices  from  17  Battery  Place, 
New  York  City,  to  485  South  Twenty-first 
street,  Irvington,  N.  J.,  to-day.    A  New  York 


office  will  be  retained  at  35  Thomas  Street,  but 
the  main  business  will  be  conducted  from 
Irvington.  Announcement  is  made  of  the  ap- 
pointment of  W.  P.  Reiboldt  as  general  super- 
intendent of  the  company,  effective  April  1. 

The  Prest-O-Lite  Company  of  Indianapolis 
has  completed  a  large  addition  to  the  main 
factory,  thereby  adding  40,000  sq.  ft  of  floor 
space  to  the  former  space.  The  new  building 
is  400  ft.  long  by  100  ft.  wide,  entirely  of 
reinforced  concrete  and  modern  in  every 
respect.  Two  rooms  on  the  second  floor  each 
give  2500  sq.  ft.  of  floor  space  which  will  be 
devoted  to  an  office  and  a  welfare  room.  The 
air  is  washed  before  being  distributed  and 
every  modern  convenience  is  to  be  found  in  the 
new  building. 

The  Jeffrey  Manufacturing  Company  of 
Columbus,  Ohio,  has  organized  a  new  depart- 
ment to  handle  the  sale  of  a  line  of  small  rock 
and  ore  crushers,  with  which  equipment  the 
Jeffrey  elevators,  conveyors  and  screens  are 
furnished.  This  new  department  will  be  in 
charge  of  L.  A.  Kling,  former  sales  manager 
of  the  road  machinery  department  of  the 
Wheeling  Mold  &  Foundry  Company,  who  will 
sell  the  equipment  mentioned  through  agents 
who  are  qualified  to  handle  the  goods.  The 
products  of  Mr.  Kling's  department  are  said  to 
be  made  especially  for  use  in  the  road  building, 
contracting,  rock  crushing  and  gravel  plant 
fields. 


Trade  Publications 

The  following  companies  have  recently  is- 
sued trade  literature: 

Thew  Automatic  Shovel  Company,  Lorain, 
Ohio,  catalog  9,  36  pages,  types  and  design  of 
Thew  full  circle  swing  steam  shovels;  their 
adaptation  and  their  special  advantages. 

Southwark  Foundry  &  Machine  Company, 
Philadelphia,  catalog,  44  pages,  Southwark- 
Harris  valveless  engines,  Diesel  principle, 
showing  layouts  of  installations  and  the  more 
even  turning  moment  of  the  two-cycle  principle 
of  operation  on  which  these  types  of  engines 
run  as  compared  with  the  four-cycle  type. 

Association  of  Creosoting  Companies  of  the 
Pacific  Coast,  Seattle,  Wash.,  booklet,  27  pages; 
creosoting  douglas  fir  bridge  stringers  and 
ties  without  loss  in  strength.  This  illustrated 
booklet  is  valuable  for  bridge  engineers  inter- 
ested in  the  problems  of  timber  maintenance. 
It  gives  the  results  of  several  series  of  tests 
made  on  bridge  stringers,  both  natural  and 
creosoted,  with  diagrams  showing  deflection 
under  load.  Results  of  spike  pulling  tests  in 
ties  are  given.  The  text  is  clear  and  the 
diagrams  and  other  illustrations  exceptionally 
good.  The  booklet  is  the  work  of  O.  P.  M. 
Goss,  consulting  engineer  for  the  association. 


SHEAVE  CAR  TRIPLED  CAPACITY  OF  HOIST   FOR  RAISING  CKLSHtH  MACHl.NtRY 


CONTRACTING  NEWS 


Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


INDUSTRIAL  construction  has  broadened  out 
from  the  building  of  munitions  plants  until  it 
has  included  most  of  the  important  manufac- 
turing lines.  Building  and  structural  work  is  act- 
ive and  is  on  a  solid  basis.  While  many  lines  of 
manufacturing  are  in  a  position  to  stand  easily 
the  present  high  prices  and  are  consequently  going 
ahead  with  building  work,  speculative  building  has 
been  reduced  in  volume.  This  makes  it  likely  that 
the  first  fall  of  prices  will  bring  out  a  great  deal 
of  work  now  held  in  abeyance,  so  that  no  sudden 
decline  in  prices  is  looked  for  this  year,  espe- 
cially in  the  structural  steel  market.  Railroad 
buying  of  structural  steel  in  small  lots  has  been 
active  and,  according  to  The  Iron  Age,  has  been 
an  important  factor  in  the  market  during  the 
past  month.  An  enormous  quantity  of  steel  rails, 
estimated  at  almost  1,000,000  tons,  has  been  or- 
dered in  the  past  few  weeks,  but  equipment  buying 
has  been  comparatively  light.  While  conditions 
in  the  steel  market  are  thought  to  indicate  that 
the  mills  will  be  crowded  for  the  entire  year, 
there  is  less  excitement,  and  rising  prices  seem  to 
be  confined  to  lines  where  stocks  have  been  greatly 
depleted. 

Structural  material  can  hardly  be  bought  for 
less  than  $2.50  per  100  lb.,  Pittsburgh,  while  some 
mills  are  selling  at  ?3  and  warehouse  deliveries 
are  $3.10.  Plates  are  selling  at  a  minimum  of 
$3.50  per  100  lb.,  Pittsburgh,  and  orders  have 
been  placed  at  all  the  way  from  that  figure  to 
$5.25,  the  latter  for  urgent  delivery.  Ware- 
house prices  have  advanced  to  $4,  and  ware- 
houses are  out  of  many  sizes. 

Steel  bars  are  very  scarce  and  are  quoted  at 
$3  per  100  lb.,  Pittsburgh.  The  demand  for  iron 
bars  to  take  their  place  has  not  developed  as 
fast  as  was  expected,  and  the  price  is  still  $2.40. 
No.  28  black  sheets  have  advanced  to  $2.75,  but 
galvanized  sheets  remain  unchanged.  Freight 
embargoes  have  prevented  a  much  larger  busi- 
ness being  done  in  this  line  during  the  past 
month. 

Cast-iron  pipe,  6-in.,  class  B  and  heavier,  re- 
mains unchanged  at  $29.50  per  ton,  tidewater. 
Municipal  demand  is  much  lighter  than  private 
buying,  which  has  been  fair.  Large  advances 
have,  however,  been  made  by  lap-welded  pipe. 
Black  iron  pipe,  2%  to  6  in.,  is  now  $86  per  ton, 
carload  lots,  Pittsburgh,  while  black  steel  pipe  "s 
$58.  Galvanized  pipe  of  the  same  grade  has  ad- 
vanced to  $126  per  ton  for  iron  and  $95  for  steel. 
Lead  has  gone  up  farther,  to  $7.95  per  100  lb.. 
New  York,  and  $8,  East  St  Louis,  in  25-ton  lots. 

Cement  prices  remain  unchanged,  the  net 
prices  in  carload  lots  f.o.b.  the  important  centers 
being  reported  as  follows:  New  York,  $1.37; 
Pittsburgh,  $1.41;  Cleveland,  $1.54;  Chicago, 
$1.41;  Detroit,  $1.50;  Milwaukee,  $1.53;  St.  Paul, 
$1.68;  Duluth,  $1.56;   Denver,  $1.92. 

Wholesale  prices.  New  York,  on  building  ma- 
terials are  now:  Hudson  common  brick,  $9; 
crushed  trap  rock,  %  in.,  95  cents  per  cu.  yd.; 
gravel,  1%  in.,  80  cents;  %  in.,  85  cents,  and 
gravel  passing  subway  specifications,  95  cents. 
Cow  bay  sand  is  now  quoted  at  45  cents  per 
cubic  yard. 

Lumber  orders  continue  considerably  in  excess 
of  both  production  and  shipments  in  the  Southern 


and  Eastern  territory  as  well  as  in  the  Western 
states.  New  York  lumber  prices  have  advanced 
all  the  way  around.  The  wholesale  price  per 
thousand  ft.  b.m.  for  yellow  pine  being  $28.50  to 
$35  for  8  to  12  in.,  and  $36  to  $38  for  14  to  16  in. 
Hemlock,  eastern  mixed  cargoes,  is  quoted  at  $21, 
an  9-in.  spruce,  16  ft.  long,  at  $31.  No.  1  yellow 
pine,  2  x  12  in.,  20  ft.,  is  now  $31,  Chicago,  and 
No.  1  hemlock  of.  the  same  size,  $30.  Lumber 
mills  on  the  west  coast  are  expected  to  put  new 
discount  sheets  in  effect  on  May  1. 

Buildings 

Low  bids  amounting  to  $381,000  were  received 
at  Los  Angeles  for  constructing  a  high  school. 
Bids  will  be  opened  April  10  at  Lincoln  for  con- 
structing a  $140,000  building  for  the  University 
of  Nebraska.  The  following  proposed  work  is 
noted:  $1,000,000  telephone  exchange,  proposed, 
Providence,  R.  I.;  $300,000  high  school,  plans 
being  prepared,  Waterbury,  Conn.;  plans  filed, 
$225,000  factory  and  $400,000  hotel.  New  York 
City;  $500,000  hospital,  erection  contemplated, 
Brooklyn,  N.  Y. ;  $250,000  association  building,  be- 
ing considered,  Cincinnati;  $900,000  hotel  and 
theater,  plans  prepared,  Chicago;  eighteen-story 
office  building,  plans  being  prepared,  Detroit; 
$250,000  court  house,  plans  being  prepared,  Lin- 
coln, Neb.;  $1,200,000  smelting  plant,  proposed, 
Douglas,  Ariz;  $250,000  passenger  station,  to  be 
built  this  summer,  Tacoma,  Wash. 

Bridges  and  Roads 

Bids  have  been  received  on  the  general  con- 
tract for  building  a  $247,000  bridge  at  Gary, 
Ind.  Lowell,  Mass.,  will  open  bids  April  18  for 
constructing  a  reinforced-concrete  bridge.  It  is 
reported  that  a  new  $200,000  bridge  will  replace 
that  which  collapsed  March  21,  at  Johnstown,  Pa. 
A  railroad  viaduct  proposed  at  Birmingham,  Ala., 
will  cost  $203,000.  Engineers  have  been  engaged 
to  design  a  $250,000  bridge  over  the  Cumberland 
River  near  Nashville,  Tenn.  A  county  viaduct 
under  consideration  at  Earle,  Ark.,  will  cost 
$300,000.  The  cost  of  repairing  flood-damaged 
bridges  near  San  Diego  will  amount  to  $500,000, 
and  the  new  bridges  necessary  will  cost  $600,000 
in  addition.  An  election  to  vote  the  necessary 
funds  will  be  held  May  16.  The  sum  of  $240,000 
has  been  appropriated  by  the  Legislature  for 
constructing  bridges  in  the  Province  of  Quebec. 

Road  work  was  again  active  last  week.  Among 
the  contracts  awarded  were  the  following:  Bal- 
timore, asphalt  paving,  $94,000;  St.  Cloud,  Minn., 
wood  block  and  bitulithic  paving,  53,000  sq.  yd.; 
Hastings,  Neb.,  asphalt  paving,  $250,000;  Win- 
kelman,  Ariz.,  road  work,  $100,000;  Montreal,  as- 
phalt paving  material,  $116,000. 

Bids  are  desired  on  the  following  work:  Al- 
bany, N.  Y.,  road  work,  14  miles,  April  20;  Mor- 
ristown,  N.  J.,  paving  work,  38,000  sq.  yd.,  April 
11;  Bradentown,  Fla.,  road  work,  47  miles,  April 
20;  Bucyrus,  Ohio,  street  paving,  100,000  sq.  yd., 
April  25;  Audubon,  Iowa,  street  paving,  46,000  sq. 
yd.,  April  6;  Marion,  Iowa,  16  blocks  stret  paving, 
April  17 ;  Storm  Lake,  Iowa,  street  paving,  60,000 
sq.  yd.,  April  4;  North  Platte,  Neb.,  asphalt  pav- 
ing, $100,000,  April  14. 

Proposed  paving  work  noted  includes  the  fol- 


lowing: 23  miles  bituminous  road.  Providence, 
R.  I.;  $220,000  road  bonds  voted,  Elkins,  W.  Va.; 
contracts  soon  to  be  let  for  road  work  costing 
$550,000,  Charleston,  W.  Va.;  highway  to  cost 
$150,000  recommended,  Chattanooga,  Tenn.;  $400,- 
000  road  bonds  voted,  Hopkinsville,  Ky. ;  $600,000 
road  bonds  voted,  Owensboro,  Ky.;  $208,000  road 
bonds  sold,  Columbus,  Ohio;  paving  work  to  cost 
$75,000  to  be  let  in  April,  Urbana,  Ohio;  brick 
road  costing  $153,000  to  be  built,  Ashtabula,  Ohio; 
20  miles  of  hard  surface  road  to  be  built.  Cook 
County,  Chicago;  paving  work  to  cost  $250,000 
contemplated,  Vincennes,  Ind.;  engineer  ap- 
pointed for  road  work  to  cost  $202,000,  Beaumont, 
Tex. ;  paving  costing  $100,000,  Alameda,  Cal. 

Waterworks  and  Sewers 

The  following  waterworks  construction  is  noted 
this  week:  New  York  City,  bids  opened  total 
$104,000  for  two  drainage  chambers;  Atlantic 
City,  N.  J.,  bids  desired  for  laying  3  miles  of  fire 
mains  partly  supported  on  piles;  Canton,  Ohio, 
$50,000  voted  for  extending  water  mains ;  Athens, 
Ohio,  reservoir  and  pumping  station  costing  $40,- 
000  proposed. 

The  following  sewer  work  is  noted:  Mount 
Vernon,  N.  Y.,  lowest  bids,  3  sections  of  sewer 
work,  total  $126,000;  Houston,  Tex.,  $51,000  storm 
sewer  contracted  for;  Brooklyn,  N.  Y.,  bids  de- 
sired April  5,  five  sewer  contracts,  total  security 
$196,000;  Bad  Axe,  Mich.,  bids  desired  April  5  for 
building  sanitary  sewer  systems;  Anoka,  Minn., 
bids  desired,  sewer  construction  to  cost  $55,000; 
Marlboro,  Mass.,  sewer  work  costing  $61,000  pro- 
posed; Rochester,  N.  Y.,  sewer  work  costing 
$120,000  being  planned;  Delmar,  Ind.,  sewer  con- 
struction under  consideration,  cost  $110,000;  Phil- 
adelphia, plans  approved  for  intercepting  sewers; 
Tuscon,  Ariz.,  contract  to  be  let,  outfall  sewer, 
cost  $50,000;  Seattle,  construction  of  trunk  sewer 
system  costing  $500,000  being  considered. 

Miscellaneous 

The  construction  of  an  ore  dock,  the  material 
for  which  will  cost  $500,000,  has  been  contracted 
for  at  Buffalo.  A  contract  amounting  to  $1,500,- 
000  has  been  let  for  constructing  a  speedway  and 
fair  buildings  at  Harrisburg,  Pa.  Bids  are  de- 
sired at  Redwood  Falls,  Minn.,  for  drainage  work 
to  cost  $147,000.  Bids  are  also  asked  for  building 
an  800-ft.  concrete  pier  at  Houston,  Tex.,  and  for 
constructing  a  1000-ft.  drydock  at  San  Francisco. 

Plans  have  been  submitted  to  the  Pittsburgh 
City  Council  by  the  Pittsburgh  Subway  Company 
for  constructing  rapid  transit  lines  at  a  cost  of 
$15,000,000  to  $30,000,000.  Drainage  work  to 
cost  $300,000  will  be  started  soon  near  Paducah, 
Ky.  Drainage  work  costing  altogether  $650,000 
is  coming  up  in  Arkansas  at  Marion  and  at  New- 
port. Houston,  Tex.,  has  sold  drainage  and  har- 
bor improvement  bonds  amounting  to  $1,325,000. 
Surveys  have  been  completed  for  a  $1,000,000 
railroad  cutoff  near  Arnegard,  N.  D.  A  hydro- 
electric plant  which  it  is  reported  will  be  built 
by  the  Great  Northern  Railway  Company  near 
Chelan,  Wash.,  will  cost  $3,000,000.  A  permit  has 
been  issued  for  grade-crossing  elimination  work 
at  Los  Angeles  to  cost  $166,000. 


WATERWORKS 


PROPOSED     WORK. 

Woontocket,  R.  I. — Water  Commission 
In  a  report  to  Common  Council  recom- 
mended appropriating  120,000  for  erecting 
fireproof  building  at  So.  1  reservoir,  also 
construction  of  a  pump  8,000,000  gal.  daily 
capacity. 

Dundee,  N.  Y. — Reported  construction 
of  water  works  system  Is  under  consid- 
eration.    Address   Village  Clerk. 

Perry,  N.  Y. — Citizens  on  March  21 
▼oted  In  favor  of  constructing  a  nitration 

giant.      C.    C.    Hopkins,    Engineer,    Cutler 
Idg.,   Rochester.     O.   N.   Boltine,    Village 
Clerk. 


Farmlngdale,  N.  J, — West  Monmoutli 
Water  Company,  Farmlngdale,  incorpo- 
rated   to    operate    water    works;    capital, 

»ioo,ooo. 

New  Jersey.^^rovernor  has  authorized 
ireation  of  the  South  Jersey  Water  Com- 
mission. Cities  in  North  Jersey  may  now 
proceed  to  enter  into  an  agreement  for  the 
development  of  the  Wanaqua  as  a  water 
supply  and  South  Jersey  cities  develop 
the  Wharton  land  or  any  other  desirable 
Witter  shed. 

Beaver  Falls,  Pa. — Council  plans  issu- 
ing $40,000  bonds  for  reconstructing  the 
water  works  and  erecting  a  high-pressure 
tank  In  eastern  portion  of  borough.  Ad- 
dress Borough  Clerk. 

Erie,  Pa.  —  Plans  for  constructing 
storage  reservoir  south  of  city  and  for 
Increasing    pumping    facilities    submitted 


!'•  Water  Commissioners  by  O.  L. 
Si:lilumpf,  Engr.  of  the  ileming-Chester 
Co.  of  Pittsburgh. 


Freemantburg 


Pa. — The      Northamp- 


ton  Conclty  Water  Company  (E.  W. 
Thayer,  Secy.,  Easton)  plans  constructing 
water  works  here  costing  $25,000,  to  in- 
clude pump  of  70,000  gal.  daily  capacity, 
Htandplpe  100,000  gal.,  three  miles  of  pip- 
ing, 4  to  8  In.  Contract  soon  to  be  let. 
C.  M.  Brady,  Engineer,  Easton. 

New  Castle,  Pa. — New  Castle  Water 
Company  Is  reported  considering  build- 
ing a  line  from  Neshannock  Creelc  to  the 
reservoir  in  Neshannock  Township  chang- 
ing source  of  water  supply  from  Shenango 
to  Neshannock. 

Baltimore,  Md.— Board  of  Estimate  has 
authorized  installation  of  a  llqulal  chlor- 


iriMling   plant  at  the  Montebello  filler*   lo 
LOSt  $1,800. 

Mount  Rainier,  Md.— Harry  Stevens. 
Union  Trust  Building.  Washington,  D.  C.. 
is  engineer  for  the  municipal  water  worKs 
proposed,  at  a  cost  of  $100,000.  Peter  J 
Hogan,  Town  Clerk. 

Wilmington,  Del.— Council  decided  to 
spend  $600,000  on  Improvements  to  cit\ 
water  system,  including  new  filters,  water 
storage  basins,  additional  reservoirs  and 
new  pumps. 

Lake  Charles.  La.— Burns  &  McDonnell, 
Inter- State  Building,  Kansas  City.  Mo., 
are  preparing  plans  for  water  works  im- 
provements and  new  water  supply. 

New  Tazewell,  Tenn.— City  will  spend 
$10,000  in  extending  water  mains  in  near 
future. 
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Rodgersvllle,  Tenn.— W.  D.  Harman  is 
Chairman  of  Commission  appointed  to  in- 
vestigate and  report  on  cost,  etc.,  to  in- 
stall water  works  and  sewer  system. 

Louisville,  Ky. — In  his  annual  report 
W.  O.  Head,  Pres.  Bd.  Water  Works, 
estimates  cost  of  proposed  improvements 
at  $647,000,  to  include  36-ln.  distributing 
main,  cost  $100,000;  New  River  pumping 
station  with  one  30,000,000  gal.  pump. 
$535,000;  Wash  Water  Pump,  Crescent 
Hill   Filters,   $10,000. 

Winchester,  Ky.— Edgar  B.  Kay,  Prof. 
Engineering  University  of  Alabama,  en- 
gaged to  ascertain  value  of  plant  of  Win- 
chester Water  Works  Co.  and  estimate 
cost  of  remodeling  plant  and  extending 
mains  to  Kentucky  River,  distance  of  4 
miles. 

Athens,  Ohio. — It  is  proposed  to  install 
an  8,000,000-gal.  pump  and  an  80,000,000- 
gal.  reservoir  at  a  cost  of  $40,000.  Elec- 
tion to  be  held  April  25.  J.  W.  Barnett, 
City  Engineer;  R.  O.  Arnott,  Mayor. 

Canton,  Ohio. — Council  voted  $50,000 
bonds  for  extension  of  water  mains. 

-o?S5t!'"=*°"'  O*"" — City  Council  voted 
$20,000  to  purchase  a  3,000,000-gal.  verti- 
cal pumping  engine  for  installation  at 
Water   Works   Pumping   Station. 

Wopster,  Ohio.— Water  bonds  for  $14,000 
will  be  sold  April  5  by  Fred  E.  Paber, 
City  Aud, 

Indianapolis,  Ind.— Terre  Haute  Water 
Works  Company  has  been  authorized  by 
Public  Service  Commission  to  issue  S70,- 
000  common  stock,  of  which  $45,000  to  pay 
for  setting  meters  on  various  premises. 

La  Popte,  Ind.— City  will  build  a  4,000,000 
gal.  concrete  reservoir.  Address  City  En- 
gineer. 

Bluffs,  III.— Election  to  be  held  this 
spring  to  vote  $20,000  bonds  for  water 
works. 

Hillsboro,  III. — Steps  being  taken  to  con- 
struct two  impounding  reservoirs;  plans 
provide  for  two  8-ft.  dams.  O.  M.  Hamp- 
ton, City  Clerk. 

Virginia,  III.— City  Council  voted  to  con- 
struct water  works.  Charles  Cummings 
or  Gardner,  engineer  in  charge. 

Madison,  Wis.— Mead  &  Seastone,  Mad- 
ison, are  engineers  for  the  water  works 
to  include  one  8,000,000-gaI.  high-service 
pumping  engine,  a  1,500, 000-gal.  concrete 
reservoir,  two  200-hp.  boilers,  remodeling 
building  and  miscellaneous  piping.  Noth- 
ing further  will  be  done  about  the  matter 
until  about  May.  L.  A.  Smith,  Supt.  Wa- 
ter Works. 

Pleasantville,  Iowa. — Constructing  of 
water  works  costing  $20,000  reported 
under  consideration.     Address  City  Clerk. 

Lake  Crystal,  Minn. — Contract  will  be 
let  probably  in  May  for  constructing  water 
works,  to  cost  $10,000.  J.  F.  Druar,  Engi- 
neer, 312  Commercial  Building,  St.  Paul, 
Minn.     U.   P.   Cobb,   City  Clerk. 

Mankato,  Minn. — City  Engineer  sub- 
mitted to  City  Council  plans  for  a  new 
reservoir  of  1,400,000  gal.  capacity,  of 
either   reinforced   concrete   or   masonry. 

South  St.  Paul,  Minn. — City  Council 
considering  water  works  and  sewer  sys- 
tem. 

Thief  River  Falls,  Minn. — Council  Is  in 
favor  of  holding  an  election  to  vote 
$30,000  bonds  for  new  water  and  light 
plant. 

Thief  River  Falls,  Minn. — Election  soon 
to  be  held  to  vote  $30,000  bonds  for  water 
and  light  improvements.  Address  City 
Clerk. 

Wadena,  Minn. — Citizens  March  14 
voted  $11,000  bonds  for  extending  water 
works  including  a  new  alternator  and  en- 
gine or  turbine  sixty-cycle,  three-phase, 
2300-volt  of  from  100  to  200  kw.  capacity, 
and  rebuild  some  of  the  mains  and  ex- 
tend some.  John  Wilson,  Engineer,  Du- 
luth;  A.   C.   Murray,  City  Recorder. 

Lawrence,  Kan. — Bonds  $75,000  for 
water  works  will  be  sold  June  1.  Citizens 
March  14  voted  in  favor  of  issuing  these 
bonds  for  the  purchase  of  the  water 
works,  and  it  Is  proposed  to  make  general 
repairs.  E.  H.  Dunmire,  Engineer,  Law- 
rence;  W.   C.   Francis,   Mayor. 

Alliance,  Neb. — Plans  being  prepared 
oy  Grant  &  Fulton,  505  Bankers  Life 
Building,  Lincoln,  for  reinforced  concrete 
service  reservoir  to  cost  5)8,000.  Contract 
will  be  let  about  May  1. 

Sterling,  Neb. — Grant  &  Fulton,  505 
Bankers  Life  Building,  Lincoln,  are  engi- 
neers for  the  proposed  water  works  to 
cost   $25,000. 

Mllbank,  N.  D. — City  contemplates  in- 
stalling purification  plant. 

Billings,  Mont. — Billings  Bench  Water 
Users'  Association  will  install  a  96-in.  si- 
phon about  1,000  ft.  long,  costing  $10,000, 
to  take  place  of  wooden  flume.  B.  C. 
Lillis,    Engineer  for  the  Assoc. 

(Helena,  Mont. — Reported  approximately 
$10,000  will  be  spent  on  water  works  plant 
this  summer,  including  installation  of 
chlorinatlon  plant  at  reservoirs  on  Ten 
Miles. 

Webster  Groves,  Mo. — Citizens  voted  to 
issue  $32,000  bonds  for  Are  apparatus  and 
water  system  extension  purposes. 


Fort  Worth,  Tex.— City  Commission- 
ers decided  to  construct  a  new  pumping 
plant  at  end  of  unfinished  section  of  con- 
duit between  city  and  the  reservoir  at 
Lake  Worth,  flumlng  water  down  the 
river  to  that  point  and  then  pumping  it 
through  the  conduit  to  the  city;  cost, 
.1:40,000. 

Blackwell,  Okla. — City  contemplates 
making  extensive  improvements  to  water, 
electric  light  and  sewer  systems,  and  an 
election  will  be  called  to  vote  bonds  for 
this  purpose;  approximately  $60,000  will 
be  needed.  Benham  Engineering  Com- 
pany,  Oklahoma,   Engineers. 

Cordell,  Okla. — City  Commissioners  con- 
sidering constructing  water  works. 

Fort  Cobb,  Okla. — Construction  of  water 
works  and  electric  light  plant  is  contem- 
plated. 

Pauls  Valley,  Okla. — .attorney  General 
approved  a  bond  issue  of  $16,000  for  water 
works  in  Pauls  Valley. 

Wellston,  Okla. — Bd.  Trustees  consider- 
ing constructing  water  works. 

Aberdeen,  Wash. — Contract  will  be  let  in 
about  six  weeks  for  constructing  the 
water  works  gravity  system  24-ln  wood 
pipe.  C.  E.  Fowler.  Seattle,  and  L.  D. 
Keisey,  Aberdeen,  Engineers;  P.  F.  Clark, 
City  Clerk. 

Colvllle,  Wash. — Sawyer  Brothers, 
Seattle,  engaged  to  prepare  plans  for  in- 
stallation of  water  works  extensions,  to 
cost   $10,000. 

Everett,  Wash.  —  Water  bonds  for 
$1,700,000  have  been  sold.  City  plans  pur- 
chasing plant  of  Everett  Ry.,  Light  & 
Power  Co..  and  spending  $600,000  for  im- 
provements.    H.  Munn,  Jr.,  City  Engr. 

Renton,  Wash. — Reported  City  Council 
about  to  engage  an  engineer  to  make  In- 
vestigation of  water  works  with  a  view  to 
enlarging  same.  G.  A.  Harner,  City  En- 
gineer. 

Seattle,  Wash. — City  Council  authorized 
installation  of  mains  in  portions  of  Orcas 
and  Davis  Streets;  cost  $14,482;  Seventh 
Avenue  N.  and  Rex  Street;  cost  $40,122. 
Address  L.  B.  Young,  Chmn.  Board  Public 
Works. 

Cost  of  installing  water  mains  In  Ban- 
gor Street  estimated  at  $13,654.  A.  H. 
Dimock,  City  Engineer. 

Contract  soon  to  be  let  for  400  ft.  20-in. 
main  10  ft.  below  waterway  bottom.  C.  B. 
Bagley,  Secy.  Board  Public  Works. 

Oceanside,  Cal. — J.  B.  Llpplncott,  1134 
Central  Building,  Los  Angeles,  engaged 
as  consulting  engineer  by  South  Coast 
Land  Co.  to  prepare  plans  for  recon- 
structing pumping  plant  destroyed  by  re- 
cent floods.  Worlc  to  include  new  wells, 
pumps,  irrigation  pipe,  etc.;  cost  about 
$50,000. 

San  Diego,  Cal. — H.  N.  Savage  engaged 
by  "^.veetwater  Water  Co.,  San  Diego,  as 
consulting  engineer  to  design  and  con- 
.struct  works  required  to  restore  and 
amplify  the  Sweetwater  storage  and  dis- 
tribution system,  which  was  damaged  by 
flood. 

Santa  Monica,  Cal. — Election  will  be 
called  to  vote  bonds  to  acquire  four  water 
companies,  about  $150,000  being  available 
to  make  necessary  connections  for  com- 
bining them. 

Whittler,  Cal.— Election  to  be  held  April 
4  to  vote  $111,000  bonds  for  con.strnctiiiK 
water  works.  F.  C.  Roberts,  Engineer. 
Sacramento. 

Florence,  Ariz. — Citizens  voted  $50.00') 
bonds  tor  constructing  municipal  water 
works  and  electric  light  plant. 

Roosevelt,  Utah. — Citizens  voted  $12,500 
bonds  to  purchase  water  works.  E.  F. 
Harmston,  Engineer,  Roosevelt;  J.  O. 
King,  City  Recorder. 

Calgary,  Alta. — The  improving  of  the 
gravity  system,  at  a  cost  of  $300,000,  is 
indefinitely  postponed  on  account  of 
financial  difficulties.  H.  Sidenius,  Design- 
ing IDngineer,  City  Hall;  George  W.  Craig, 
City  Engineer. 


BIDS     DESIRED. 

New  York,  N.  Y.— Until  April  5  by 
William  Williams,  Comr.  Water  Supply, 
Gas  and  Electricity,  for  furnishing  Bor- 
oughs of  Bronx  and  Brooklyn,  Section  1, 
cross  connecting  existing  trunk  inains  In 
southern  boulevard  and  Mosholu  Park- 
way, Borough  of  Bronx.  Section  2,  con- 
necting distributing  system  to  conduit  of, 
Catskill  Aqueduct,  Borough  of  Brooklyn. 
Security  for  Section  1  $7,000.  and  Section 
2  $5,000.  Also  same  time  and  place  sepa- 
rate bids  for  connection  high  pressure  Are 
service  mains  to  Shafts  19,  22  and  23  of 
city  tunnel  Catskill  Aqued"ct,  Boroughs 
of  Manhattan  and  Brooklyn.  Security 
$3,000. 

Until  April  7  by  Wm.  Williams,  Comr. 
Water  Supply,  Gas  &  Electricity,  for  fur- 
nishing and  delivering  metal  pipe,  valves 
and   fittings. 

Until  April  7  by  William  Williams, 
Comr.  Water  Supply,  Gas  and  Electricity, 
for  furnishing,  delivering  and  laying 
water  mains  and  appurtenances  in  Broad- 
way, Amsterdam  and  Columbus  Avenues, 
in  Cathedral  Parkway  and  W.  106th 
.Street,  Borough  of  Manhattan. 

Until  April  11  by  Board  Water  Supply 
(George  Fe.atherstone,  Secy.),  Municipal 
Building,  for  Contract  171,  surfacing  with 


bituminous  macadam  and  vitr.  brick 
blocks,  about  3  miles  of  highways  at  the 
Kensico  reservoir  in  the  town  of  Mount 
Pleasant,  Westchester  County. 

Atlantic  City,  N.  J.— Until  April  13  by 
Board  City  Commissioners,  for  laying  a 
c.  i.  high-pressure  Are  service  main  and 
appurtenances  for  city,  advertised  in  En- 
gineering Record.  Harry  Bacharach,  Di- 
rector  Parks    &    Public    Property. 

McKeesport,  Pa.— Until  April  3  by  City 
Council,  for  laying  approximately  10,000 
ft.  24-ln.  c.  1.  pipe  line,  advertised  In 
Engineering  Record.  Leo  Hudson,  Engi- 
neer, 802  House  Building,  Pittsburgh. 
J.   Monroe  Smith,  City  Engineer. 

Blackstone,  Va.— Until  April  14  for  two 
centrifugal  pumps,  500  g.p.m.,  two  stage: 
a  60, 000-gal.  100-ft.  steel  tank.  9000  ft. 
4-in.  c. -i.  pipe,  1  air  compressor  30  c.f.m., 
valves,  fire  hydrants,  etc.  SaviUe  &  Clalr- 
bolne.  Inc.,  Consulting  Engrs.,  Richmond, 
Va. 

Nashville,  N.  C— Until  April  7,  by  L.  T. 
Vaughn,  City  Clerk,  for  furnishing  ma- 
terial and  machinery  for  water  works, 
electric  lights  and  sewer  system,  adver- 
tised in  Engineering  Record. 

Charleston,  S.  C. — By  Bureau  Supplies 
and  Accounts,  Navy  Dept.,  Washington, 
D.  C,  Sched.  9465,  18,700  ft.  steel  galvan- 
ized pipe. 

Columbia,  S.  C.— Until  April  4  by  City 
Council  for  furnishing  about  700  tons  c.-i. 
water  pipe  and  15  tons  special  castings  6 
to  12  in.  diameter,  70  valves.  31  hydrants, 
etc.     John  McNeal,  City  Engr. 

Lenoir  City,  Tenn. — Reported  desired 
until  April  8,  by  City  Council,  at  office  of 
W.  U.  Shipley,  City  Recorder,  for  repair- 
ing water  works.  Prof.  J.  A.  Switzer, 
Engr.,  KnoxvIUe. 

Chicago,  III. — Until  April  3  by  Depart- 
ment Public  Works  (W.  R.  Moorhouse, 
Comr.)  for  furnishing  material  and  con- 
structing and  deliver  on  sidings  at  Sixty- 
eight  Street  Pumping  Station  valves  and 
accessories. 

Glasford,  III. — Reported  desired  until 
April  3  by  D.  A.  Howard,  Village  Clerk, 
for  drilling  and  casing  one  deep  well, 
about  1300  to  1400  ft.  Fuller-Coult  Co., 
Engrs.,  St.  Louis. 

Utica,  III. — Reported  desired  until  April 
4  for  constructing  60,000-gal.  elevated 
steel  tank.     L.  N.  Sabo,  City  Clk. 

Hayward,  Wis. — Until  April  11  at  office 
of  A.  M.  Johnson,  Deputy  City  Clk.,  for 
furnishing  material  and  erecting  a  50, 000- 
gal.  steel  tower  and  tank,  a  400-gal.  per 
minute  low  service  pump,  and  1500-gal. 
per  minute  fire  pump. 

Madison,  Wis. — Until  April  24  by  Secre- 
tary Regents  of  University  of  Wisconsin, 
Madison,  for  constructing  a  pump  house 
at  the  university.  Address  State  Chief 
Engineer,  Capitol  Building,  Madison,  for 
plans. 

Racine,  Wis. — Reported  desired  until 
April  1,  by  Board  Public  Works,  for 
water  and  sewer  pipes  in  various  streets. 
P.  H.  Connolly,  City  Eng. 

Davenport,  Iowa. — Reported  desired  un- 
til April  4,  by  Board  Public  Works  for 
water  and  sewer  pipes  for  year  1916. 

Silver  Lake,  Minn. — Until  April  15  by 
Village  Council,  f  or  constructing  the 
whole  or  portion  of  proposed  water  works 
system.  Bernard  Pawlak,  Village  Re- 
corder. 

Greensburg,  Kan. — Reported  desired  un- 
til April  4,  for  constructing  water  works; 
probable  cost,  $30,000.  Black  &  Veatch. 
Engrs.,  507  Interstate  BIdg.,  Kansas  City, 
Mo. 

Meade,  Kan. — Reported  desired  until 
April  7  for  reinforced  concrete  reservoir, 
40-ft.  diameter  and  24  ft.  deep.  Black  & 
Veatch,  Engrs.,  507  Interstate  Bldg.,  Kan- 
sas City,  Mo. 

Harlowton,  Mont.— Until  April  20  by 
Council,  for  constructing  water  works, 
advertised  in  Engineering  Record.  Fred 
W.  Barron,  Mayor;  George  E.  Baker, 
Consulting   Engineer,   Whitehall. 

Three  Forks,  Mont.— Until  April  12  by 
City  Clerk  for  furnishing  material  and 
constructing  water  mains,  reinforced  con- 
crete reservoir,  including  hydrants,  valves, 
etc.,  advertised  In  Engineering  Record. 
Swearingen  &  McCulloh,  Engineer,  Great 
Falls. 

Lockhart,  Tex.— Until  April  18  by  Citi- 
zens Water,  Light  &  Power  Company, 
for  water  works,  electric  light  plant  and 
ice  plant,  advertised  in  Engineering 
Record.  Henry  E.  Elrod,  Engineer, 
Dallas. 

Halifax,  N.  S. — Reported  desired  until 
April  5,  for  5000  ft.  c.-l.  pipe.  F.  W.  W. 
Doane,  City  Engr. 

Colllngwood,  Ont. — Until  April  11  by 
Hugh  A.  Currie,  Chmn.  Water  and  Light 
Commission,  for  pumping  machinery, 
comprising  two  motor-driven  units,  1000 
imperial  gal.  capacity  each,  pump  well 
and  connections.  Chipman  &  Powers, 
Engrs.,  204  Mail  Building,  Toronto. 

Toronto,  Ont. — Reported  desired  until 
.April  11.  by  T.  L.  Church,  Mayor,  Chmn. 
Board  Control,  for  electrically  operated 
driving  gear  for  operating  36-in.  gate 
valves  at  Main  Pumping  Station,  John 
Street. 


PRICES     AND     LETTINGS. 
iflnMcatea  award  of  contract. 

^Boston,  Mass. — Contract  awarded  Gib- 
bey  Foundry  Company,  at  2.475  cts.  per 
lb.,  for  650,000  lb.  iron  castings,  and  to 
Hersey  Mfg.  Company,  First  Street,  South 
Boston,  for  6,670  %,  1.  1%  and  3-in.  water 
meters  at  a  total  cost  of  $31,354.  and  to 
Mechanics  Iron  Foundry  Company,  38 
Kemble  Street,  Roxbury.  for  460,000  lb. 
No.  1  iron  castings  for  water  service  of 
Public  Works  Department  at  2.35  cts.  per 
lb.;  total,  $10,575. 

AEasthampton,  Mass. — Contracts  award- 
ed by  Board  of  Public  Works  for  fol- 
lowing: Sewer  pipe  and  w.  I.  pipe,  to 
C.  C.  Coates.  of  Easthampton;  lead,  Rich- 
ards &  Company.  Boston;  c.  i.  water 
pipe,  Warren  Company,  New  York. 

New  York,  N.  Y.— Unofficial  total  of 
lowest  bid  opened  March  21  by  Board  of 
Water  Supply  for  Contract  120  for  con- 
struction of  granite  building  for  Hudson 
drainage  chamber  and  a  brick  and  con- 
crete stone  building  for  Croton  Lake 
drainage  chamber  submitted  by  A.  L. 
Guidone  &  Son,  Inc..  42  Vanderbllt  Ave- 
nue, at  $104,262. 

■i^North  Wales,  Pa. — Contract  for  erect- 
ing water  tank  awarded  by  North  Wales 
Water  Co.  to  Tibbet  &  Ward  Co.  of  Phll- 
lipsburg,  N.  J.,  at  $2,700. 

Macon,  Qa. — Morris  Machine  Works. 
Baldwinsville.  N.  Y.,  submitted  lowest  bid 
March  20  to  Board  Water  Commissioners 
for  one  steam  centrifugal  pump,  also 
crank  and  flywheel  pumping  engine  at 
$9,512.  J.  E.  Guilford,  Secy.  &  Treas.  Bd. 
Water  Comrs. 

-ACInclnnati,  Ohio. — Contract  awarded 
by  City  Board  of  Control  to  Crumley,. 
Jones  &  Crumley,  Cincinnati,  for  laying 
36-in.  main  in  Eastern  Avenue  from  main 
pumping  station  to  Strader  Avenue  at 
$19,448. 

•Watertown,  III. — Contract  for  drllUnK 
well  and  building  pump  house  at  Water- 
town  Hospital  awarded  by  State  Bd.  Ad- 
ministration, Springfield,  to  P.  H.  Loeenz, 
Moline,  at  about  $12,000. 

*St.  Paul,  Minn. — Contract  for  furnish- 
ing water  meters,  in  all  about  2410. 
%,  %,  1,  and  I'A  in.  sizes,  awarded 
Badger  Meter  Mfg.  Company,  Milwaukee. 
Wis.,  at  a  total  of  $15,055. 

-^Canton,  Mo. — Contract  awarded  C.  M. 
Hanes,  Jerseyville.  111.,  for  improving  wa- 
ter works  at  $13,000  (bids  opened  March 
20).    Henry  Cluskey,  Clerk. 

Seattle,  Wash. — Lowest  bid  opened  re- 
cently by  Board  Public  Works  for  fur- 
nishing 42-in.  riveted  steel  water  mains 
submitted  by  F.  T.  Crowe  &  Co.,  Globe 
Building,  at  $14,895. 

♦  Mllwaukle,  Ore.  —  Contract  awarded 
Gleblsch  &  Joplin,  Rothchlld  Building, 
Portland,  for  constructing  water  works 
extensions  at  $15,907. 

Los  Angeles,  Cal.— Following  are  bids 
opened  recently  by  Board  of  Public  Ser- 
vice for  furnishing  139  tons  c.  1.  pipe: 
American  C.  I.  Pipe  Company,  Sheldon 
Bldg.,  San  Francisco,  and  U.  S.  C.  I.  Pipe 
&  Foundry  Company,  Monadnock  Bldg., 
San  Francisco,  each  $35  per  ten;  H.  R. 
Boynton  Company.  Los  Angeles,  $36.25. 
and  R.  E.  Allen,  $35.50  per  ton. 

^McCammon,  Idaho. — Reported  contract 
awarded  bv  Council  to  Wheelright  Broth- 
ers of  Ogden,  Utah,  for  constructing  a 
municipal   plant   costing   $21,492. 

Drumondsvllle,  Que. — Following  are  four 
lowest  bids  opened  March  17  by  Town 
Clerk  for  pumping  station  and  filters: 
Roberts  Filter  Mfg.  Company,  Darby,  Pa., 
two  bids,  $45,375  and  $47,000:  Arsenamet 
&  Plamondon.  Montreal.  $47,780;  Laurin  & 
I.eitch,  5  Beacon  Hall  Sq..  Montreal,  $47.- 
900. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED     WORK. 

Marlboro,  Mass. — Council  has  adopted 
a  loan  order  of  $61,000  for  installation  of 
a  sewer  system  in  Happy  Hollow  Section. 

New  Bedford,  Mass. — In  a  report  to 
Committee  on  Roads.  Bridges  and  Sewers, 
C^ty  Engineer  submitted  a  report  on  con- 
structing a  portion  of  a  system  of  sewers 
to  drain  section  of  city  between  Brook- 
lawn  Park  and  Tarkiln  Hill  Road. 

Taunton,  Mass. — Sewer  bonds  for  $25,- 
000  and  water  bonds  for  5!15,000  have 
been  sold.    Address  City  Clerk. 

Warren,  R.  I. — Contract  soon  to  be  let 
for   constructing   sewer  to  cost   $40,000. 

Brooklyn,  N.  Y. — Board  of  Estimate 
New  York  authorized  preliminary  work 
on  the  sewers  In  Collins  Avenue  and  in 
Fresh  Pond  -Road.  Estimated  cost  of 
sewer   $131,900. 

Buffalo,  N.  Y. — Bill  has  passed  tlie  As- 
sembly authorizing  this  city  to  issue 
$500,000  bonds  for  constructing  sewers. 
Address   Commissioner  of   Public   Works. 

Camden,  N.  Y. — Citizens  voted  to  con- 
struct sewer  system,  vitrified  and  Iron 
pipe;  cost  $10,500.  Morrelle  Vrooman  of 
Gloversville.  Engineer. 
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Roeherter,  N.  Y. — Tentative  plans  for 
the  draining  of  Genesee  Valley  Park  pro- 
vide for  3500  ft.  2<-in.  pipe,  costing  »30,- 
000,  and  12,000  ft.  24  to  54-in.  concrete 
pipe,  costing  ISC.OOO.  Contract  wlU  prob- 
abl>-  be  let  this  spring  by  W.  W.  Wother- 
spoon.  State  Superintendent  of  Public 
works,  Albany.  Work  includes  the  drain- 
ing of  park  lands  and  for  sewers  to  be 
flooded  by  Rochester  Barge  Canal.  F.  P. 
■Williams,  Division  Engineer.  State  Engi- 
neer's Uepartment,   Rochester. 

Pitman.  N.  J. — Council  passed  resolu- 
tion authorizing  $110,000  bond  issue  for 
constructing  sewers.     Address   Mayor. 

Greensburg,  Pa.— Joint  Sewerage  Dis- 
posal Commission  Irom  Greensburg, 
Youngwood,  South  Greensburg  and  South- 
west Greensburg  boroughs  engaged  L.  D. 
Tracy,  245  Fourth  Avenue,  Pittsburgh,  as 
consulting  engineer  to  make  preliminary 
plans  and  estimates  for  sewage  disposal 
plant. 

Harrisburg,  Pa. — City  considering  con- 
structing a  municipal  sewage  disposal 
plant. 

KIttanning,  Pa.— City  Council  directed 
Ijeo  P.  Hudson  and  Wade  Mast,  City 
Engr.,  to  prepare  plans  for  a  sewage  dis- 
posal plant. 

Lewlsburg,  Pa  — See  "Sewerage  and 
Sewage   Disposal." 

Monaca,  Pa. — Constructing  of  sewer  sys- 
tem and  disposal  plant  is  under  consid- 
eration.    Address  Borough  Clerk. 

Philadelphia,  Pa. — State  Department  of 
Health  has  approved  the  plans  for  the 
Frankford  Creek  intercepting  sewer.  This 
Is  the  first  step  toward  construction  of 
the  sewage  disposal  plant  to  cost  J30,000,- 
000  which  Is  to  be  erected  near  Delaware 
and  Erie  Avenues.  Address  Director 
Public  Works. 

Woodlawn,  Pa. — Plans  being  considered 
for  a  sewage  disposal  plant.  Address 
Borougn    Clerk. 

Oelmar.  Md. — Reported  construction  of 
a  sewerage  system  for  Delmar,  Md.,  and 
Delmar,  Del.,  costing  JllO.OOO,  is  under 
■consideration.     Address  Town  Clerk. 

Elkton,  Md. — Bill  has  passed  the  Sen- 
ate authorizing  construction  of  sewer 
system   here. 

Frederick,  Md. — Bill  passed  the  Senate 
authorizing  issue  of  bonds  for  construct- 
ing a  sewer  system  here. 

Savannah,  Ga.— About  J400,000  bonds 
sold  by  city  for  constructing  extension 
of  house  drainage  system. 

Louisville,  Ky.— Installation  of  septic 
tanks  to  take  care  of  the  sewage  of  the 
territory  bounded  by  Beechmont,  Oak- 
dale  and  Southern  Heights  and  cost  $9,000 
is  rei)orted  under  consideration.  L.  C. 
Lang  may  be  able  to  give  Information. 

Akron,  Ohio. — Carl  F.  Beck,  Director 
Public  Service,  recommends  construction 
of  a  trunk  sewer  from  Fairiawn  to  Woos- 
ter  Avenue  and  installation  of  a  pump 
there  to  force  sewage  over  Sherbondy 
Hill  Into  city  sewage  system:  cost 
»200,000. 

Cincinnati.  Ohio. — City  Council  March 
21  approved  approximate  estimates  for 
constructing  sewer  in  Mitchell  and  Clin- 
ton Springs  Avenues  and  Reading  Road 
at  $23,340,  and  Clinton  Springs  Avenue  at 
a  cost  of  $1,620,  and  Humboldt  Avenue 
at  ri3.195. 

Ordinance  passed  by  Cincinnati  Coun- 
cil authorizing  Issue  of  $22,000  bonds  for 
sewers  In  Prentice.  Conover  and  other 
streets  In  city  of  Madisonville.  J.  Car- 
roll.   Acting  City  Clerk. 

Cleveland,  Ohio. — See  "Paving  and 
Koads." 

Dayton,  Ohio. — City  Finance  Director 
directed  to  sell  $183,000  street  and  sewer 
bonds. 

Urbana,  Ohio.— Sewer  bonds  for  $12,900 
will  be  sold  April  20.  R.  F.  Sweetman, 
City  Engr. 

Wadaworth,  Ohio. — Improvements  and 
enlargements  to  sewage  disposal  plant 
being  considered  by  City  Council. 

Voungstown,  Ohio. — Contract  soon  to 
be  let  by  Bd.  Public  Service  for  con- 
structing Mill  Creek  sewer,  to  be  4Vi 
miles  long,  and  range  In  diameter  from 
27  to  68  In.,  of  steel,  reinforced  concrete; 
probable  cost  $140,000. 

Logansport,  Ind. — Sanitary  sewer  sys- 
tem to  drain  southeast  section  of  city 
from  Fifth  Street  to  Spencer  Park  and 
from  Broadway  to  Wabash  River  is  to  be 
constructed  by  city,  at  a  cost  of  about 
$273,000. 

Detroit,  Mich. — Commissioner  of  De- 
partment of  Public  Works  has  submitted 
to  Council  estimates  for  the  fonstruction 
of  sewers  In  remote  parts  of  the  city  In- 
clude ?46,739  for  sewer  in  Mt.  Elliott 
Avenue,  $15,915  In  Tireman  Avenue,  $34,- 
360  for  Cedar  Line  Avenue,  and  $35,000 
for  additional  land  at  Irving  School. 

Contract  soon  to  be  let  by  Department 
of  Public  Works  for  completing  the  Mor- 
rell   Street   sewers. 

Grays  Lake,  III — Village  Board  consid- 
ering installation  of  sewer  system  cost- 
ing  $25,016. 


Murphysboro,  III. — Sewer  system  about 
.".  miles.  S  to  IS-in.  vltr.  pipe.  Is  to  be  laid 
in  northwestern  part  of  city  at  a  cost  of 
$30,800.  R.  A.  Rollo,  City  Engineer;  K.  O. 
Deason,  City  Clerk. 

Bralnerd,  Minn. — City  Council  has  voted 
$45,000  bonds  for  constructing  new  gen- 
eral  sewer. 

Grand  Island,  Neb. — Preliminary  report 
made  by  Grant  &  Fulton,  605  Bankers 
Ufe  Building,  Lincoln,  for  tne  part  of 
combined  and  storm  sewer  system  to  cost 
$10,000. 

Pawnee,  Neb. — Election  to  be  held  April 
4  to  vote  bonds  for  constructing  sewer 
system  to  cost  $21,343  and  disposal  plant 
«1,825.  E.  F.  Archer  &  Co.,  514  New  Eng- 
land Building,  Engineer;  J.  L.  Meek,  City 
Clerk. 

Anaconda,  Mont. — Election  to  be  held 
April  25  to  vote  $40,000  bonds  for  con- 
structing sewer  drainage  system  in  Third 
Street.     Address  City  Clerk. 

Amarlllo,  Tex.  —  See  "Paving  and 
Roads." 

Anson,  Tex. — Plans  prepared  by  Henry 
E.  EIrod.  Dallas,  for  the  sewage  disposal 
plant  have  been  submitted  to  State  Sani- 
tary Engineer. 

Dublin,  Tex. — City  contemplates  In- 
stalling sewage  disposal  plant.  Address 
Mayor. 

Hlllsboro,  Tex. — Plans  being  prepared 
for  sewage  dispo.sal  plant,  capacity  1,000,- 
000  gal.     F.  C.  Metzger,  City  Engineer. 

Huntsville,  Tex, — Sewage  disposal  plant 
is  being  considered.  Address  A.  T.  Mc- 
Klnney,  City  Attorney. 

Itaska,  Tex. — Citizens  voted  $15,000 
bonds   for  sewer  system. 

Paris,  Tex. — State  Sanitary  Engineer 
has  approved  plans  for  a  sewage  disposal 
plant  costing  approximately  $10,000  to 
care  for  1,500.000  gal.  dally  flow.  C.  E. 
McCulston,    Mavor. 

Sherman,  Tex. — Bartlett  &  Ranney,  San 
Antonio.  Engineers  for  sewage  disposal 
plant  of  2.000.000  gal.  daily  capacity. 

Sweetwater,  Tex. — Plans  submitted  to 
State  Sanitary  Engineer  for  sewage  dis- 
posal plant  (Imhoft)  and  sewerage  sys- 
tem. Cost  $34,800.  About  8500  ft.  18  In., 
3O00  ft.  15  in.  Dipe  will  be  needed.  H.  C. 
Hoard,  Jr.,  Resident  Engineer;  M.  H. 
Mathes,  Consulting  Engineer,  Harrisburg. 

Teague,  Tex. — Alterations  contemplated 
to  the  present  sewage  disposal  plant. 
E.    L.    Dalton,    Dallas,    owner. 

Oakesdale,  Wash. — Sawyer  Brothers. 
Seattle,  engaged  to  prepare  plans  and 
specifications  for  a  sewerage  system,  to 
cost  between  $20,000  and  $30,000. 

Seattle,  Wash. — Plans  and  specifications 
for  sewers  In  Twelfth  Avenue,  Northeast, 
and  other  streets  submitted  to  Bd.  Public 
Works  by  A.  H.  Dimock,  City  Engineer; 
cost  $24,700. 

Streets  and  Sewer  Committee  Is  con- 
sidering the  construction  of  a  trunk  sewer 
system  in  Ballard  District  to  cost  about 
$.i00,000. 

Chino,  Gal. — See  "Paving  and  Roads." 

Fresno.  Cai. — City  Trustees  approved 
plans  and  specifications  for  a  sanitary  and 
storm  sewer  system  to  cost  about  $500,000. 
Bond  to  be  voted  for  improvement.  B. 
K.   Cronkite.  City  Engr. 

Hermosa  Beach,  Cai. — Reported  city 
taking  steps  to  Install  a  sewerage  system 
and  disposal  plant.  Address  City  Engi- 
neer. 

Hermosa  Beach,  Cai. — C.  R.  Sumner, 
City  Engineer,  directed  to  prepare  esti- 
mates of  cost  of  Improvemnts  to  sewerage 
system  Including  enlargement  of  sewage 
disposal  plant. 

Riverside,  Cai. — Election  will  probably 
be  held  soon  to  vote  $120,000  bonds  for 
constructing  extensions,  enlarging  and  re- 
constructing the  storm  drainage  system. 
Address  City  Clerk. 

San  Diego,  Cai. — City  Council  voted  to 
form  an  Improvement  district  and  Issue 
bonds  to  construct  a  sewer  system  In 
Ocean  Beach  section;  cost  about  $50,000. 
George  Cromwell,   City  Engineer. 

Watts,  Cai.- Election  is  to  be  held 
April  10  to  vote  on  constructing  sewage 
disposal  plant  (ImhofT)  to  cost  $125,000. 
V,    R.    Franklin,   City   Clerk. 

Tucson,  Ariz. — Contract  soon  to'  be  let 
for  constructing  outfall  sewer  costing 
$50,000.     Address  City  Manager. 

Ogden,  Utah.— City  Engineer  Joseph  M. 
Tracy  authorized  to  prepare  plans  for 
the  sewer  system  proposed  for  territory 
north  of  Ogden  River. 


Albany,  N.  Y.— Until  April  3.  by  Board 
Contract  &  Supply  (Isidore  Wachsman, 
Sec.v.).  for  constructing  sewers  in  Liv- 
ingston Avenue  and  Lodge  St. 

BInghamton,  N.  Y.— Until  April  26 
(change  of  date),  by  Board  of  Contract 
&  Supply,  for  constructing  Section  No.  1 
of  the  main  intercepting  sewer,  advertised 
in  Engineering  Record.  W.  Earl  Weller, 
(IMty   Engineer. 

Brooklyn,  N.  Y.— Until  April  5  by  Louis 
H.  Pounds,  Borough  President,  for  con- 
structing sewers  and  appurtenances  In 
Thirty-ninth,  E.  Twenty-second,  S.  Sixty- 
second  and  other  streets.  Until  April  12 
same  place  as  above  for  constructing 
sewers  in  Chauncev  Street,  under  proposi- 
tion "A,"  to  consist  of  3380  Iln.  ft.  114,  102, 
and  96-In.  brick  sewer,  5061  Iln.  ft.  15  and 
12-ln.  pipe  sewer;  under  proposition  "B." 
1621  Iln.  ft.  114-ln.  brick  sewer  In  tunnel, 
821  lin.  ft.  114-ln.  brick  sewer  in  open  cut, 
901  ft.  102-ln.  and  37  ft.  96-ln.  brick  sewer, 
together  with  basins,  manholes,  etc. 
Security  $80,000.  Also  separate  bids  for 
2939  Iln.  ft.  of  78  to  42-ln.  brick  sewer, 
460,000  ft.  sheeting  and  bracing,  21,000  ft. 
of  foundation  planking,  etc.  Security 
$35,000.  For  sewers  In  Pacific  Street  and 
Troy  Avenue,  in  all  about  4180  lin.  ft.  78 
to  30-in.  brick  sewer,  1886  Un.  ft.  of  8  to 
24-ln.  pipe,  750.000  ft.  sheeting  and  brac- 
ing, 8500  ft.  foundation  plank,  together 
with  basins,  manholes,  etc.  Security 
$50,000.  Also  constructing  sewers  with 
appurtenances  in  Myrtle  Avenue.  Se- 
curity, $20,000.  fSewers  with  appurtenan- 
ces In  Park  and  Tompkins  Avenues.  Se- 
curity, $12,000. 

Lonq    Island    City,    L.    1.,    N.    Y.— Until 

.\pril  10  by  Maurice  E.  Connolly,  Borough 
Pres.,  for  constructing  sewers,  with  ap- 
purtenances. In  Alburtls  and  Roosevelt 
Avenues,  Second  Ward,  Borough  of 
Queens.     Security  $20,000. 

New  York,  N.  Y.— Until  April  3  by  Mar- 
cus M.  Marks.  Pres.  Manhattan  Boro.,  for 
plterations  and  improvements  to  W. 
Twenty-fourth,  W.  Thirty-third.  E.  and 
W.  Twenty-eighth  Street  sewers.  Total 
security  517,700. 

Caldwell,  N.  J.— Until  April  3  by  Com- 
mittee on  Sewers  for  constructing  sewers 
and  appurtenances.     Fred.  R.  Cook,  Mayor. 

Pittsburgh,      Pa. 

Roads." 


See      "Paving     and 


BIDS     DESIRED. 

Woonsocket,  R.  I.— Until  April  18  by 
Board  of  Sewer  Commissioners  for  about 
4800  ft.  of  8-ln,  and  900  ft.  10-ln.  sanitary 
sewer,  advertised  In  Engineering  Record. 
Frank  H.  Mills.  City  Engineer. 

New    Haven.    Conn. — Until  April    10    by 

F,    L.    Ford,   City    Engr.,   for  constructing 

sewers  and  appurtenances  in  Read,  Eliza- 
beth and  other  streets. 


IMadlson,  N.  C. — Reported  desired  until 
April  10.  by  Chas.  L.  ArmsViy.  City  Clk., 
for  constructing  sewers,  sanitary  sewer 
.system   and  .sewage  disposal  plant. 

Nashville,   N.   C.— See  "Water  Works." 

Charleston,  S.  C. — Reported  desired  un- 
til .-^pril  U  for  furnishing  8  to  14-ln.  terra 
rotta  pipe  for  year  1916.  J.  H.  Dingle, 
City  Engr. 

Starke,  Fla.— Until  April  18  by  Town 
"ouncil  at  ofllce  of  C.  A.  Futch,  Town  Clk., 
for  constructing  sanitary  sewerage  system 
and  paving  certain  streets,  to  consist  of 
26,900  lin.  ft.  6  to  12  in.  terra  cotta  pipe, 
2  sewage  flush  tanks,  2  sewage  settling 
tanks,  14,328  sq.  yd.  pavement,  8705  lin. 
ft.  curb,  etc.  J.  B.  McCrary  Co.,  Engrs., 
1408-17  Third  National  Bank  Building, 
.\tlant.a. 

Cleveland,  Ohio. — Reported  desired  until 
April  5,  by  Commissioner  Purchases  & 
Supplies,  for  constructing  and  appurte- 
nances in  Walworth  Run  .Vvenue  and  W. 
Thirtieth  Street. 

East  Chicago,  Ind. — Reported  desired 
until  April  3  by  M.  R.  Shock,  Chmn. 
Board  Public  Works,  for  constructing 
sewers  in  various  .streets. 

Fort   Wayne,    Ind.— Until   April    6   by  F. 

M.   Randall,  City  Engineer,   for  8000  ft.  12 

to  20-in.  vltr.  pipe  sewer  In   Spy  Run,  to 

cost  $20,000. 

Bad  Axe,  Mich.— Until  April  5  (read- 
vertlsement)  by  James  Burgess,  City  Re- 
corder for  furnishing  matt^rial  and  con- 
structing a  sanitary  sewerage  system, 
one  two-story  sedimentation  tank,  siphon 
compartment  and  siphons,  sludge,  drying 
beds,  etc.,  approximately  36,730  lin.  ft.  6 
to  15-in.  pipe,  206  lin.  ft.  S  to  12-in.  pipe 
sanitary  sewer,  91  masonry  manholes  and 
covers.  Rolla  W.  Roberts,  Engr.,  Sagi- 
naw. 

New  London,  Wis. — Reported  desired 
until  April  5  for  constructing  sewers  in 
several  streets.  C.  J.  Thompson,  City 
Clk. 

Oconomowoc,  Wis.  —  Reported  desired 
until  April  3  by  Board  Public  Works  (H. 
A.  Ernst,  Chmn.)  for  constructing  storm 
and  sanitary  sewers. 

Brooklyn,  Iowa.— Until  April  7,  by 
Frank  Talbot,  Town  Clerk,  for  construct- 
ing 1055  lin.  ft.  8  and  6-in.  pipe,  one  sew- 
age ejector  pump,  a  well  and  discharge 
pipe.  M.  Tschirgi  &  Sons,  Engrs.,  712-713 
American   Trust   Building,    Cedar  Rapids. 

Davenport,  Iowa.— Reported  desired  un- 
til April  4  by  Board  I>ubllc  Works  (J  W. 
Crowley,  Comr.)  for  sewers  and  water 
service  for  year  1916. 

Marengo,  Iowa.— Reported  desired  until 
April  3,  liy  John  C.  Baker,  City  Clk.,  for 
constructing  sanitary  sewer  system  and 
sewage     disposal     plant.       Probable     cost 

$48,000. 


Anoka,  Minn. — Reported  desired  until 
May  1  for  constructing  sewers.  Probable 
cost  $55,000.     Address  City  Clerk. 

Wabasha,  Minn.— Until  April  18,  by  J. 
M.  Schouweiler,  City  Recorder,  for  con- 
structing sewers  in  Main,  Arch,  Second 
and  other  street.     J.   F.   Druar,   Engr. 

Ellis,  Kan. — Reported  desired  until  April 
10,  by  City  Clerk,  for  constructing  sewer 
system.  Probable  cost,  $30,000.  W  E. 
Hulse  &  Co.,  Engrs.,  Hutchison. 

Winner,  S.  D.— Until  April  10,  by  City 
Auditor,  for  constructing  sewer  system, 
including  17,000  ft.  brick  or  concrete  sewer 
pipe  6  to  12  In.,  cost  $18,000  for  sewer  and 
$3,000  for  disposal  plant.  C.  H.  Green, 
Engineer,    Spokane.    Wash. 

Winnsboro,  Tex. — By  Gordon  Ames,  City 
Secretary,  for  all  kinds  of  pipe,  etc.,  for 
sewer  system;  cost  $15,000;  disposal  plant, 
$5,000;  city  is  to  do  the  work.  William 
E.  Stevenson,  Engineer,  Winnsboro. 

Calexico,  Cai. — Until  April  4  by  E.  B. 
Browne,  City  Clerk,  for  furnishing  385 
tons  c.  i.  pipe,  4  to  14  in.  in  10  to  16-ft. 
lengths;  1000  ft.  2-in.,  1500  ft.  1-in.,  and 
2000  ft.  %-ln.  w.  i.  screw  pipe;  400  ft. 
%-in.  lead  pipe;  1200  lb.  flange  stop 
cocks;  300  couplings;  10  fire  hydrants;  145 
valves,  etc.;  also  for  constructing  exten- 
sions to  sanitary  sewer  and  sludge  sys- 
tem, involving  approximately  15,075  ft. 
8-in.  vitrified  pipe  and  547  Y's,  4292  6-ln. 
and  148  Y's;  36  manholes  and  flush  tanks, 
etc. 


PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

*Warren,  R.  I.— Contract  tor  40,000  ft. 
8  to  12  In.  sewer  pipe  awarded  Yadesernia 
&  Chilson,  Franklin,  Mass.  Charles  T. 
Chase,  Engineer,  Providence. 

Mount  Vernon,  N.  Y. — Following  are 
four  lowest .  bids  opened  March  21  by 
city  for  constructing  a  drain  from  East- 
chester  Creek  to  Twelfth  Avenue  and 
Third  Street:  (a)  Section  I,  (b)  Section 
II;  (c)  Section  ill,  Nordone  &  I'etriilo, 
Proctor  Building;  (a)  $28,493,  (b)  $38,000, 
(c)  $59,982,  Gucerino  Contracting  Com- 
pany, (a)  $30,000,  (b)  $35,792,  (c)  $56,484; 
Gasparino  &  Company  (a)  $31,989,  (c) 
$54,982;  Cortesi  &  Merorn,  (a)  $34,000,  (b) 
$41,375;  James  Circircia,  57  S.  Sixth  Ave- 
nue (b)  $41,000;  James  Ferry  &  Son  (0) 
$51,900. 

-A'Macon,  Ga. — Contract  for  sewering 
the  Vineville  branch  awarded  by  Mayor 
and  Council  to  Turner  &  Mangham  at 
$28,312. 

*Fort  Wayne,  Ind. — Contract  for  con- 
structing 3426  ft.  sewer  in  ISast  End  of 
city  awarded  J.  B.  Sheets  Company,  Fort 
Wayne. 

■^Kenwood  Park,  Iowa. — Contract  for 
constructing  sewerage  system  (bids 
opened  March  21)  awarded  A.  C.  Brown, 
Caruthersville,  Mo.,  at  $29,985,  and  for 
two  disposal  tanks  to  Marion  (Concrete 
Company,  Marion,  Iowa,  at  $8,625.  C.  M. 
Doolittle,  Clerk. 

:tk^Keota,  Iowa. — Contract  awarded  D.  E. 
Keller  Co.,  Davenport,  for  constructing 
about  IVo  miles  of  sewers  (bids  opened 
March  22). 

Poison,  Mont. — Lowest  bid  opened 
March  6  by  city  for  constructing  sewers 
was  submitted  by  Security  Bridge  Com- 
pany of  Minneapolis,  Minn.,  and  their  unit 
prices  on  some  of  the  materials  were  as 
follows:  14,360  lin.  ft.  trench  excav.,  45 
cts. ;  600  lin.  ft.  trench  excav.  (river). 
$1.00;  14,960  lin.  ft.  backfilling,  5  cts.; 
200  cu.  yd.  structures,  etc.,  50  cts.;  fur- 
nishing 600  lin.  ft.  18-in.  c.-l.  pipe,  $3.76; 
laying  600  ft.  18-in.  pipe.  20  cts.;  6193 
line.  ft.  8-in.  vitr.  pipe,  28  cts.;  1432  lin. 
ft.  10-ln.,  41  cts.;  4640  Un.  ft.  15-in.,  80 
cts.;  1740  lin.  ft.  18-in.,  $1.10;  164  yd.  8  x  6 
in.,  $1.21;  48  10  x  6,  $1.92;  92  15  x  6  In., 
»3.00;  15  18  X  6  in.,  $4.50;  1  15  x  15-in.. 
$4.50;  1  18  X  18-in.,  $5.50;  14  T's  8  x  8-in.. 
$1.10;  4  10  X  8,  $1.50:  9  15  x  8-in..  $2.50; 
1  18  X  8-in.,  $5.00;  18  catcii  basins, 
J60.00:  34  manholes  from  $55.00  to 
$100.00,  9  flush  tanks,  $140.00,  etc.  Total, 
$25,719.  Next  three  lowest  bidders;  Two 
Miracle  of  Kallspell.  $25,956;  C.  H.  Kelley 
of  Kallspell,  $26,504;  R.  M.  Badsten  & 
Co.  of  Butte,  $27,087.  Long  &  Olson, 
Engineers,    Poison. 

-A^Houston,  Tex. — Contracts  awarded  as 
follows  for  furnishing  machinery  for  the 
sewage  disposal  plant  (bids  opened  March 
Ifi):  The  Goulds  Mfg.  Co.,  1001  Carter 
Building,  Item  I — 3  pumps,  complete  with 
motors,  control,  etc..  4100  gal.  per  min.,  26 
ft.  head,  at  $5,262;  Item  11 — 2  pumps  com- 
plete with  motors,  control,  etc.,  3000  gal. 
per  min.,  30  ft.  head,  at  $2,746;  A.  M. 
Lockett  &  Co.,  423  Southern  Pacific  Build- 
ing, Item  III — 2  sludge  pumps  with  motors, 
control,  etc.,  500  gal.  per  min.,  50  ft.  head, 
at  $1,051;  B.  F.  Sturtevant  Co.,  15  Damon 
Street,  Boston,  Mass.,  Item  IV — 4  blowers 
with  motors,  control,  etc.,  3750  cu.  ft.  per 
min.,  514  lb.  pressure,  G.  E.  repair  parts, 
at  $11,865:  Item  V— 1  blower,  3760  cu.  ft 
per  min.,  5Vi  lb.  pressure,  at  $1,575:  S.  E. 
&  Pump  Co.,  care  of  Bd.  Public  Works, 
Item  VI — Diesel  engine,  130-150  h.p.,  at 
$7,550.     E.  E.  Sands,  City  Engineer. 

♦Contract  for  constructing  storm  sewer 
in  Hill  Street  awarded  to  H.  M.  Mil- 
ler, Houston,  at  $51,382. 
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-A-Long  Beach,  Cal. — Contract  for  con- 
structinfT  clay  pipe  sewer  laterals  in  Dis- 
trict No.  1,  approximately  20,370  ft.  8-in. 
pipe,  awarded  Peter  S.  Tomich,  311  North 
Hill  Street,  at  ?11,970. 


BRIDGES 


PROPOSED     WORK. 

Waterbury,  Conn. — City  Engineer  pre- 
paring plans  for  50-ft.  reinforced  concrete 
viaduct,  from  State  Street  to  William 
.Street,  over  Southern  Ry,  yards. 

Hunt,  N.  Y. — Citizens  March  14  voted 
$25,000  bonds  for  constructing  a  bridge 
across  Genesee  River.  George  C.  Schafter, 
Engineer,  Gencseo.     Address.  Town  Clerk. 

Heuveiton,  N.  Y.— Citizens  voted  $400,000 
l)onds  for  constructing  reinforced  concrete 
bridge  over  Oswegatchle  River.  Address 
Village  Clerk. 

Utica,  N.  Y.— City  Council  sold  $26,000 
bonds  for  constructing  Pleasant  Street 
viaduct. 

Camden,  N.  J. — Bridge  Committee 
Camden  and  Burlington  County  Boards 
Freeholders  and  Public  Service  Ry.  Co. 
considering  constructing  a  bridge  over 
Pensauken  Creek  at  Moorestown  pike  in- 
tersection. Addiess  Clerk  Board  Free- 
holders,  Camden. 

Warren,  N.  J. — Road  Committee  of 
Board  of  Chosen  Freeholders  and  the 
Delaware,  I^ackawanna  &  Western  R.  R. 
(G.  J.  Rky,  Chief  Eng.,  Hoboken)  are 
considering  the  rebuilding  of  bridges  at 
Buttermilk  Bridge  near  Washington  and 
North  Main  Street  at  Stewartsville.  Con- 
crete bridges  are  contemplated  to  re- 
place   these    bridges. 

Greenville,  Pa. — Bessemer  &  Lake  Erie 
R.R.  (H.  T.  Porter,  Ch.  Engr.,  Greenville) 
to  build  bridge  over  Little  Shenango 
River. 

Johnstown,  Pa. — A  $200,000  bridge  is 
pinnned  to  replace  bridge  crossing  Cone- 
niaugh  River  which  collapsed  March  21. 
Johnstown,  Franklin  Borough,  Cambria 
Steel  Company,  Pennsylvania  R.  R.  and 
.lohnstown  Traction  Company  will  pay 
cost  of  bridge. 

Pennsylvania. — Permits  issued  by  State 
Water  Supply  Commission: 

Pennsylvania  Coal  &  Coke  Corporation, 
lo  make  a  change  in  channel  of  Porgrin 
Run,  extending  approximately  1000  ft.  up- 
stream, near  the  village  of  Nant-y-GIo. 
in  Jackson  Township,  Cambria  County. 

Baltimore  &  Ohio  Railroad  Company,  ici 
construct  a  bridge  over  I..aurel  Hill 
Creek  (Bridge  No.  42)  at  Confluence, 
Somerset  County. 

Commissioners  of  Lancaster  County,  to 
construct  new  pier  at  bridge  across  Mill 
Creek,  at  Eshleman's  Mill,  2  miles  above 
Junction  with  Conestoga  Creek,  in  West 
l-ampeter   Township. 

Pennsylvania  Railroad  Company,  to 
make  a  change  in  superstructure  of 
Bridge  No.  0.46  (old  No.  1)  across  Elk 
Creek,  at  Ridgway,  Elk  County.  For  per- 
mission to  place  a  fill  along  the  east 
hank  of  the  Allegheny  River,  north  of 
Valley  Camp  Station,  in  Allegheny 
County.  To  place  a  All  along  the  right 
bank  of  the  Little  Conemaugh  River. 
Just  above  Conemaugh  Station,  Cambria 
County.  To  construct  bridge  across  Lit- 
tle Pucketa  Creek,  near  Parnassus,  in 
Lower  Burrell  Township,  Westmoreland 
County.  To  replace  present  stone  abut- 
ments with  concrete  at  bridge  over  Spring 
Run,  710  ft.  above  mouth,  in  Boggs  Town- 
-ship,  C;enter  County.  To  construct  two 
additional  piers  and  make  change  in 
superstructure  of  Bridge  No.  32.01  (old 
No.  18),  Bellefonte  Branch,  across  Penn.s 
Creek,  843  ft.  west  of  Paddy  Mountain 
Station,  in  Haines  Township,  Center 
<'ounty. 

Bessemer  &  Lake  Erie  Railroad  Com- 
pany, to  construct  bridge  across  Alle- 
gheny River,  5000  ft.  downstream  from 
Cheswick,  Allegheny  County. 

Commissioners  of  Fayette  County,  to 
construct  pier  under  bridge  across  Red- 
Mtone  Creek  5.1  miles  above  Its  mouth,  at 
Rowe's  Run  Station,  Fayette  County 
(Bridge  No.  5).  To  construct  bridge 
across  Redstone  Creek,  8  miles  above 
its  mouth,  at  Smock  Station,  Fayetti- 
County  (Bridge  No.  1).  To  construct 
round-nosed  pier  under  bridge  across 
Redstone  Creek,  9  miles  above  mouth. 
at  Rothrock  Station  (Bridge  No.  12).  To 
construct  a  round-nosed  concrete  pier 
under  bridge  across  Redstone  Creek, 
about  3.5  miles  above  month,  at  Braz- 
nell,  between  Redstone  and  Jefferson 
Townships,  Fayette  County. 

Philadelphia  &  Reading  Railway  Com- 
pany, to  replace  existing  wooden  trestle 
over  Brandywine  Creek,  in  the  City  of 
Coatesville,  Chester  County. 

Commissioners  of  Warren  County,  to 
construct  bridge  across  the  Allegheny 
River,  between  Hickory  and  Crescent 
Avenue,    in    the    Borough    of   Warren. 

West  Penn  Railways  Company,  to  con- 
struct bridge  across  Dunbar  Creek,  O.S 
mile  above  mouth  of  stream  and  about 
1.5  miles  south  of  ConnellsvUle,  Fayette 
County. 

Louis  Werren,  repairs  to  dam  on  Mill 
Creek,  in  Mill  Creek  Township.  Erie 
County. 


Scranton  Gas  &  Water  Company,  to 
reinforce  spillway  section  of  the  Elmhurst 
Dam,  on  Roaring  Brook,  in  Roaring 
Brook  Township,  Lackawanna  County. 

Westinghouse  Electric  &  Mfg.  Co.,  to 
erect  a  foot  bridge  across  Turtle  Creek, 
9000  ft.  above  mouth.  In  Turtle  Creek 
Borough,  Allegheny  County. 

Watsontown,  Pa.  —  Commissioners  of 
Northumberland  and  Union  Counties  will 
tonstruct  bridge  over  Susquehanna  River 
between  Watsontown  and  Whitebeer. 
Estimated  cost  $150,000.  Address  Clerk 
Northumberland  County,  Sunbury. 

Cumberland,  Md. — Citizens  March  21 
voted  $60,000  bonds  for  constructing 
bridges.  James  P.  Gaftney,  City  Engi- 
neer. 

Palatka,  Fla. — See  "Paving  and  Roads." 

Birmingham,  Ala. — W.  H.  Courtenay, 
Chief  Engineer  of  Louisville  &  Nashville 
R.  R.,  estimates  cost  of  constructing 
Weatherly  Viaduct  at  $203,611;  city's 
share,    $50,903. 

Yazoo  City,  Miss. — Board  Supervisors 
plan  building  iron  bridge  with  reinforced- 
cement  foundation  over  Big  Black  River 
nt  Scotts  Ferry. 

Clarksvllle,  Tenn. — City  reported  consid- 
ering constructing  bridge  across  Cumber- 
land River.     Address  City  Clerk. 

Nashville,  Tenn.  —  Nashville,  Chatta- 
nooga &  St.  Louis  Ry.  Co.,  Nashville 
Ry.  &  Light  Co.  and  city  decided  to  con- 
struct a  concrete  viaduct  to  replace  steel 
structure  on  Charlotte  Pike;  cost  about 
$45,000. 

County  Court  has  engaged  Ferland  & 
Klyce,  to  prepare  plans  for  bridges  across 
Cumberland  River  at  Hydes  Ferry  Pike; 
$250,000  bonds  will  be  issued  for  this 
bridge. 

Akron,  Ohio. — County  Bridge  bonds  for 
$25,000  have  been  sold.  Address  County 
Clerk. 

Hamilton,  Ohio. — Fred  Hammerle. 
County  Engineer,  preparing  plans  and 
specifications  for  concrete  bridge  111  ft. 
long  and  18  ft.  wide  to  be  constructed  at 
Stevens  farm,  Reillv  Township;  estimated 
cost  $5,000. 

Gary,  Ind. — United  States  Steel  Com- 
pany, of  Gary,  will  construct  a  steel  and 
concrete  bridge,  60  ft.  wide,  over  Grand 
CaluiTiet  River  on  Buchanan  Street;  cost 
$247,000  (bids  have  been  received  on  the 
general  contract.)  Subways  are  also  to  be 
constructed  by  this  company  under  tracks 
of  Lake  Shore  and  B.  &  O.  Railroads 
north  of  river,  to  Be  60  ft.  wide  and  high 
enough  to  permit  passage  of  cars;  also  a 
car  line  is  to  be  constructed  from  Fifth 
Avenue  North  to  Buchanan  Street,  to  the 
sheet  and  tin  plate  mills. 

Jacksonville,  III. — Contract  will  be  let 
in  April  or  May  by  city  for  resurfacing 
with  Tarvia  about  %  to  1  mile  of  South 
Main  Street;  cost  $23,000;  ^A  mile  on  East- 
State  Street;  cost  $11,000;  and  4500  ft.  re- 
surfacing with  asphalt  on  West  State 
.Street  and  brick  between  car  tracks;  cost, 
?50,000. 

Jerseyvllle,  111. — About  $20,000  will  be 
spent  in  this  county  this  season  for  grad- 
ing and  oiling  roads  and  for  building 
highway  bridges.  C.  E.  Warren,  County 
Superintendent  of  Highways. 

Jotlet,    III. — See   "Railroads." 

Kankakee,  III. — Kankakee  and  Will 
Counties  proiiose  constructing  Jointly 
ncross  Kankakee  River  a  steel  bridge 
with   stone   abutments. 

Winchester,  III. — About  $25,000  will  be 
spent  this  year  for  grading  and  oiling 
roads.  George  H.  Cannier,  County  Su- 
perintendent Highways. 

Rice  Lake,  Wis. — Council  is  in  favor  of 
issuing  $15,000  bonds  for  constructing  a 
reinforced  concrete  bridge  across  Red 
Cedar  River  at  Main  Street. 

Clarinda,  Iowa. — It  is  proposed  to  con- 
struct following  bridges:  At  Coin,  an  80- 
ft.  steel  or  concrete  bridge  with  concrete 
floor  and  concrete  abutment  piers;  at 
Blanchard,  over  Tarkio  River,  90-ft.  span 
same  type,  each  to  cost  $5,000,  and  over 
Nodaway  River,  east  of  Clarinda,  tliree- 
span  steel  and  concrete,  to  cost  $10,000  to 
$12,000.  I.  H.  Taggart,  County  Engineer, 
Clarinda. 

Des  Moines,  Iowa, — City  Council  passed 
cti-diriance  authorizing  plans  prepared  for 
.\r)fth   .Street  bridge. 

Eldora,  Iowa. — County  Commissioners 
propose  constructing  about  60  miles  of 
gravel  roads.  Bids  will  be  asked  shortly 
for  grading  and  graveling  about  30  miles. 
Address  E.  W.  Dtmn,  County  Engineer. 

Duluth,  IVinn. — rontrail  soon  to  lie  let 
h.v  Manugcr  of  Water  and  Light  Depart- 
iiuril  f"r  co'.f'nirtinp  bridge  over  Tis- 
clicr'.s  Creek,  costing  about   $9,000. 

Junction  City,  Kan. — Commissioners  of 
Geary  and  Alorris  Counties  plan  con- 
structing reinforced  concrete  and  steel 
bridge  on  county  line  across  Clark's 
Creek  near  Skiddy.  Address  Clerk,  Geary 
Comity,  Junction  City. 

Earle,  Ark. — County  is  considering  con- 
structing a  viadurt  from  Arkansas  end  of 
New     Memphis     Bridge     to     St.     Francis 
Irfvee,    and    cost    about    $350,000.      J.    B. 
Thompson,  Judge  County  Court. 


Cathlamet,  Wash. — County  Commis- 
sioners will  soon  award  contract  for  con- 
structing 120-ft.  steel  bridge  over  Grays 
River.     Blanch  Heron,  County  Auditor. 

Newport,  Wash. — All  bids  received  by 
Commissioners  of  Pend  Oreille  County 
for  constructing  superstructure  of  suspen- 
sion bridge  at  Metaline  have  been  reject- 
ed; cost  about  $10,000.  New  bids  will  be 
called  for  soon.  H.  A.  Sewell,  County 
Engr. 

Seattle,  Wash. — The  approaches  to  East 
Lake  Bridge  over  Lake  Washington  Canal 
will  be  built  by  day  labor  and  consist  of 
2100  ft.  timber  approach,  including  three 
Howe  truss  spans,  two  100  ft.  and  one 
48  ft.,  one  plate  girder  span  49  ft.  F.  A. 
Rapp,   City  Engineer. 

Astoria,  Ore. — Reported  Spokane,  Port- 
land &  Seattle  R.  R.  Co.  (C.  O.  Jenks, 
Gen.  Mgr.,  Portland)  is  having  surveys 
made  for  a  double  track  drawbridge  to 
be  constructed  across  Youngs  Bay  next 
year.  Said  plans  will  be  submitted  lo 
Government  Engineers. 

Rlverbank,  Cal. — Atchison,  Topeka  & 
Santa  Fe  Ry.  (A,  F.  Robinson,  Bridge 
Engr.,  Chicago.  111.)  and  .State  Highway 
C'oinmission  at  Sacramento  agreed  jointly 
to  construct  an  overhead  crossing;  cost 
about   $10,000. 

Chino,  Cal. — Citizens  March  15  voted 
$75,000  for  street  improvements  and  $55,- 
000  for  sewer  system.  Olmstead  & 
Gillelen,  1112  Hollingsworth  BIdg.,  Los 
Angeles,  Engineers. 

Los  Angeles,  Cal. — Construction  of  a 
concrete  bridge  to  cost  approximately 
$15.0110,  across  Los  Angeies  River  to  con- 
nect Lake  Shore  Avenue,  Los  Angeles, 
with  Brand  Boulevard,  Glendale,  ■  on- 
templated   by  City  Council. 

Oakland,  Cal. — Chamber  of  Commerce 
and  the  City  Councils  of  Oakland. 
r,erkelc.\'  and  .Alaineda  are  considering 
the  abolishing  of  the  old  swing  bridges 
iicross  CJakland  inner  harbor  from  this 
city  to  Alameda  and  adopting  the  bf-iscule 
type  of  bridge.  At  present  there  are 
two  swing  bridges,  one  used  exclusively 
by  Southern  Pacific  suburban  service  and 
the  other  caring  for  all  other  traffic,  in- 
finding    trolleys. 

San  Diego,  Cal. — Election  to  be  held  in 
the  county  May  16  to  issue  $500,000  bonds 
lor  repairing  and  reconstructing  bridges 
ilatnagpd  in  January  flood;  $600,000  for 
new  concrete,  steel  and  timber  b»"idges: 
and  $1,089. son  for  concrete  highways. 
<!eorgo  Butler.  Count\-  Sur\  eyor. 

Santa  Barbara,  Cal.— Hoard  of  Super- 
visors engaged  Edward  T.  Flaherty, 
Knickerbocker  Bldg.,  I-os  Angeles,  and 
McCurdy  Bros..  Pacific  Electric  Bldg., 
Los  Angeles,  to  prepare  plans  for  two 
reinforced  concrete  bridges  across  Gavi- 
ota  Creek  in  Fourth  ijoad  District,  cost- 
ing about  $11,000  eacli. 

Idaho — State  Highway  Commission  (E. 
M.  Booth,  Chief  Engineer).  Boise,  will 
build  three  reinforced-concrete  bridges  on 
highway  east  of  Hansen.     Cost,  $15,000. 

Quebec,  Que.  —  Legislative  Assembly 
voted  $240,000  for  constructing  iron 
liridges  in  province. 

Toronto,  Ont. — Agreement  reached  be- 
tween the  City  and  the  Grand  Trunk 
Ry.  (H.  R.  Safford.  Chief  Engr.,  Mon- 
treal, (jue.)  providing  for  construction 
of  a   new   ijridge   at    Bathurst   Street. 


BIDS     DESIRED. 

Lowell,  Mass.— Until  April  IS,  City 
Clerk,  for  constructing  a  reinforced  con- 
crete bridge  over  Merrimack  River  at 
Pawtucket  Falls  and  for  removal  of  pres- 
ent structure  and  alterations  to  present 
bridge  over  Northern  Canal,  advertised  in 
Engineering  Record.  Charles  J.  Morse, 
Commissioner  Streets  and  Highways. 

Battenvllle,  N.  Y. — Until  April  14,  by  R. 
L.  Skinner.  Town  Superintendent,  for 
constructing  a  bridge  across  Battenkill, 
advertised   In   Engineering   Record. 

Camden,  N.  J. — Until  April  10.  for  con- 
structing concrete  arch  bridge  and  re- 
storing the  road  on  the  White  Horse  Pike 
over  .Newton  Lake.  J.  J.  Albertson, 
County   Engr. 

Ashley,  Pa. — Until  April  5  for  construct- 
ing a  bridge  at  Clifton  Street  over  Wilkes- 
Barre  &  Hazleton  R.  R,  For  information, 
address  Frederick  Butts,  Borough  Engi- 
neer, 452  Miners  Bank,  Wilkes-Barre. 

Lancaster,  Pa.— Until  April  10  by  D. 
Swope.  Clerk,  Lancaster,  for  constructing 
a  concrete  bridge,  55-ft.  span,  over  Canes- 
toga  Creek  at  Martins  MiU,  East  Earl 
Township. 

Wilkes- Barre,  Pa. — Until  April  5  by 
Borough  Council  for  constructing  a  bridge 
above  grade  over  Wilkes-Barre  &  Hazel- 
ton  Ry.  on  Ashley  Boulevard.  Frederick 
Butts,  Borough  Engineer,  450  Miners 
Bank. 

Bradentown,  Fla. — Until  April  20,  by 
Robert  H.  Roesch,  County  Clerk,  for  con- 
structing concrete  bridges  on  concrete 
and  steel  or  concrete  and  wooden  bridges 
in  the  Sarasota-Venice  Road  and  Bridge 
liistrict.  Charles  A.  Browne.  District 
ICngr.  of  Sarasota. 


Nashville,  Tenn.— Until  April  18,  by 
Board  Commissioners  (J.  W.  Dashiell, 
Secy.),  for  construction  of  reinforced  con- 
crete slab  overhead  bridge  across  over  the 
tracks  of  the  Nashville,  Chattanooga  &  St. 
Louis  Ry..  known  as  the  Charlotte  Avenue 
Overhead  Bridge. 

Hazard,  Ky.— Reported  desired  until 
April  4,  by  B.  P.  Combes,  Clk.  County 
Fiscal  Court,  for  constructing  two  steel 
bridges,  one  over  North  Fork  of  Kentucky 
River  at  mouth  of  Leatherwood  Creek. 

Indiana. — By  County  Commlasloners  for 
constructing  bridges  as  follows: 

Until  April  4: 

Plymouth,  for  constructing  a  four-panel 
steel  truss,  56  ft.  span;  three-panel  truss, 
46  ft.  span;  deck  girder,  32  ft.  span,  and 
other  small  bridges. 

Until  April  6: 

Bloomfield,  for  constructing  one  80  ft. 
span  and  one  100  ft.  span.  E.  Kldd,  Co. 
Aud. 

April  7: 

Sullivan  constructing  five  concrete 
bridges.     W.  S.  Blcknell,  Co.  Aud. 

April   15: 

Danville,  two  stoel  and  nine  concrete 
bridges. 

New  Philadelphia,  Ohio. — Reported  de- 
sired until  April  17,  by  County  Commis- 
sioners for  furnishing  culvert  pipe  for 
year  1916.     R.  H.  Nussdorfer,  Co.  Aud. 

Steubenvllle,  Ohio. — Reported  desired 
until  April  11,  by  County  Commissioners 
for  constructing  reinforced  concrete  bridge 
over  Goose  Run  on  East  Springfield  and 
Amsterdam   State  Aid   Road. 

Youngstown,  Ohio. — Reported  desired 
until  April  17,  by  County  Commissioners 
(Ftank  H.  Vogan,  Clk.),  for  constructing 
reinforced  concrete  bridge  about  70  ft. 
long  on  McCartney  Road;  also  two  con- 
crete slab  floors  on  two  bridges  in  Colta- 
vlUe  Township.     Myron  Wood,  Co.  Treas. 

Rock  Island,  Ml.— Contract  for  con- 
structing Colona  bridge,  previously  noted 
to  be  let  April  8,  has  been  Indefinitely 
postponed.  James  H.  Reed.  (Jounty  Su- 
perintendent of  Highways,  Cambridge. 

Johnson  Creek,  Wis.- Until  April  29  for 
constructing  reinforced  concrete  arch 
bridge,  45  ft.  clear  span,  in  village  of 
Johnson  Creek.  E.  C.  Stiehm,  Village 
Pres. 

Sheboygan,  Wis. — Reported  desired  un- 
til April  6,  by  County  State  Road  & 
Bridge  Committee,  for  constructing  four 
concrete  bridges  over  MuUett  River, 
known  as  Thackray,  F'raney,  Bowman 
and  Wade  bridges. 

Dubuque,  Iowa. — Reported  desired  until 
April  5,  by  County  Board  Supervisors, 
for  constructing  90  bridges  and  culverts. 
Probable  cost  $56,000. 

Laura,  low^. — Reported  desired  until 
April  4,  by  T.  M.  McCurdy,  City  Clk..  for 
constructing  reinforced  concrete  culvert 
150  ft.  long,  10  ft.  wide. 

Orange  City,  Iowa. — Until  April  4  by 
D.  H.  Wissink,  County  Auditor,  for  con- 
structing bridge  No.  358  in  Floyd  and 
Holland  Township,  80  x  18  ft.  pony  truss; 
No.  359,  Rock  Township,  22  ft.  slab 
bridge;  No.  461  Sherman  Township,  28  ft. 
through  girder;  No.  462  West  Branch  and 
Welcome  Township.  20  ft.  skew,  and  No. 
463,  Garfield  Township,  22  ft.  skew  slab 
bridge. 

Concordia,  Kan. — Reported  desired  until 
April  6,  by  Geo.  C.  Guilbert.  CJounty  Clk.. 
for  bridge  work.     Probable  cost,  $15,000. 

Kendall,  Kan.— Reported  desired  until 
April  4,  by  Max  Hall,  Co.  Clk.,  for  con- 
structing one  60-ft.  and  30  30-ft.  steel  or 
concrete  bridges. 

Olathe,  Kan. — Reported  desired  until 
April  4.  by  W.  J.  Moore,  Co.  Clk..  for  five 
steel  and  reinforced  concrete  bridges. 

Lakota,  N.  D. — Reported  desired  until 
April  5,  for  constructing  culverts  for 
year  1916.     Oscar  Moen,  Co.  Aud. 

Lusk,  Wyo.— Until  April  5.  by  Board 
County  Commissioners  (A.  L.  Miller  Clk.), 
for  furnishing  material  and  constructing 
a  steel  bridge  across  Sage  Creek,  on  the 
Lusk -Hat  Creek  Road. 

Montesano,  Wash.— Reported  desired 
until  April  17.  by  W.  D.  Campbell,  Co. 
Aud.,  for  constructing  three  bridges  over 
Satsop  River  on  the  Olympic  Highway, 
and  one  over  Wishkah  River  and  third 
over  Wyanooche  River.  Geo.  D.  Robert- 
son.  Co.    Engr. 

Odessa,  Wash. — Reported  desired  until 
May  1,  bv  W.  M.  Nevlns,  City  Clk.,  for 
constructing  three  different  types  of 
bridges.  Bids  desired  for  all-steel  bridge 
with  wood  floor,  one  two-span  steel  bridge 
with  concrete  floor  and  a  two-span  con- 
crete arch. 

California.— Until  April  17.  by  California 
Highway  Commission.  Forum  Bldg..  Sac- 
ramento, for  constructing  a  bridge  across 
Eel  River  south  of  Scotia,  Humboldt 
County,  comprising  two  steel  truss  spans, 
each  about  302  ft.  long,  with  two  rein- 
forced concrete  approaches,  total  length 
893  ft. 

Santa  Barbara,  Cal. — Until  April  3  by 
Board  of  Supervisors  for  constructing 
( onorete  bridge  across  Zaca  Creek;  cost 
$11,000. 
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*Seattle.  Wash. — Following  are  unit  figures  oi  the  bids  opened  March  3  by  Board 
Public  W  orks  for  constructing  the  bascule  bridge  at  Eastlake  Avenue  over  Washing- 
ton canal  (F.  A.  Kapp,  Structural  Engineer,  City  Engineer's  Office).  Substructure— 
(a)  Beer's  BuUding  Co.,  1627  Smith  Building,  $124,331  (awarded  contract);  (b)  Wash- 
ington Paving  Co.,  Smith  Building.  J155.998;  (c)  Jahn  Construction  Co.,  Pioneer 
Building,  1160,804.  Superstructure— (a)  $178,649  (awarded  contract);  (b)  $181,525;  (c) 
Booker,  Kiehl  &  Whipple,  Central  Building,  $175,649. 

Substructure:                                                                                          '(a)           (b)  (c) 

9012    cu.    yd.    e-xcavation $3.25        $4.00  $5.00 

10,049    cu.    yd.    1:3:5    concrete   in    foundations   placed    in    un- 

watered  pits  6.50          8.50  7.50 

1560  cu.  yd.  1:2:4  concrete  above  water 8.00          8.00  10.00 

269.000  lb.  reinforcing  steel 0.0325       0.041  0.044 

270,000    lb.    placing    and    painting    structural    steel,    grillages, 

anchor  bolts,   including  grouting 0.006        0.006  0.015 

i  fir  bumping  logs,  each 30.00        20.00  37.50 

6600  lin.  ft.  peeled  piles  in  protection 0.16          0.25  0.21 

14  M  ft.  timber  in  proteption  works 32.00        30.00  27.60 

560  lin.  ft.  chains  on  dolphins 0.65          0.40  0.35 

1390  sq.  ft.  surface  treatment,  concrete 0.03          0.04  0.11 

4  test  piles,  each 5.00        20.00  25.00 

4  c.-i.  manhole  covers,  etc.,  each 11.00        15.00  12.00 

lOS  ladder  rungs,  each 0.30          0.55  0.12 

8  steel  ladders,  lump  sum 50.00      160.00  170.00 

6  lin.  ft.  vitrified  pipe  for  openings  in  masonry 1.00          1.00  1.15 

8  eye  bolts  in  shafts  of  anchor  piers,  each 2.00          5.00  2:00 

4  checkered  plates  in  sidewalk,  each 14.00        25.00  11.50 

270  s<j.  ft.  expanded  metal  under  bearings 0.10          0.10  0.17 

180  sq.  ft.  woven  wire  gates  and  window  guards 0.25          0.30  0.57 

340  lin.  ft.  galvanized  iron  pipe  railing 1.50          1.75  1.43 

Wood  partitions,  lump  sum 100.00      100.00  172.50 

Doors,  windows,  hardware  for  operator's  houses,  lump  sum..  530.00      540.00  345.00 

80  sq.  yd.  reinforced  concrete  partitions 2.00          2.50  1.60 

152  sq.  yd.  walls  and  roofs  of  machinery  houses,  cement  plas- 
ter on  wire  mesh 3.00           3.25  2.30 

300  cu.  yd.  extra  excavation  below^6=:base  of  pier 3.25          S.OO  8.05 

300  cu.  yd.  extra  1:3:5  concrete 6.50         11.00  7.50 

Superstructure:                                                                               '(a)               (b)  (o) 

243.000  lb.  furnish  and  erect  machinery $0,127          $0.13  $0.1342 

1.830,000  lb.  furnish  and  erect  structural  steel 0.057         0.0577  0.0574 

270,000  lb.  furnish  structural  steel  to  be  erected  by  sub- 
structure contractor   0.05              0.0485  0.0496 

600  cu.   yd.    furnish,    place   and   adjust  gravel   concrete 

counterweight    6.50             7.00  7.15 

100  cu.    yd.    furnish,    place   and   adjust   cinder   concrete 

counterweight    6.50             7.00  7.15 

1  cu.   yd.   furnish  and  weigh   gravel  or  cinder  concrete 

test  blocks   20.00            10.00  11.00 

900  sq.  yd.  timber  roadway  floor  on  moving  leaf 6.00             .5.00  5.25 

410  sq.  yd.  concrete  roadway  floor  on  fixed  spans 3.75             3.50  3.50 

450  sq.  yd.  timber  sidewalk  on  moving  leaf 1.10             1.25  1.00 

12.500  lb.   reinforcing  bars  In  counterweights 0.0325          0.04  0.041 

Electrical  equipment,   lump  sum 17,400.00     17,900.00     18,300.00 

Fixtures  in  two  toilet  rooms,  lump  sum 200.00          400.00  220.00 

Meneely  fog  bell  in  place,  lump  sum 107.00          130.00  165.00 

2  copper  ball  vessel  signals,  each 62.00            46.00  88.00 

4  double  arm   roadway  gates,   each 310.00         360.00  385.00 

14  oak  buffer  blocks,  each 2.00              5.00  5.00 


PRICES     AND     LETTINGS. 

irindicatea  award  of  contract. 

-^Charleston,  W.  Va. — Contract  awarded 
by  County  Commissioners  for  construct- 
ing 150-ft.,  three  span,  reinforced  con- 
crete bridge  over  Davis  Creek  on  Charles- 
ton-St.  Albans  Road  to  W.  E.  Beardslee, 
Clarksburg,  at  $8,499. 

-^Morganfield,  Ky. — Contract  awarded 
by  Board  Drainage  Commissioners  at 
Morganfield  for  constructing  seven  steel 
highway  bridges  in  connection  with  Den- 
nis O'Nan  Ditch  to  Vincennes  Bridge 
Company,  Vincennes,  Ind.,  at  $8,500. 

'A'Dayton,  Ohio.  —  Reported  contract 
awarded  by  City  Commissioners  for  con- 
structing Fifth  Street,  Keowee  Street  and 
Webster  Street  bridges  to  Pacific  Bridge 
Co.,  Portland,  Ore.,  at  $239,027. 

-ADelphl,  Ind. — Contract  awarded  East 
St.  Louis  Bridge  Company,  East  St. 
Louis,  111.,  for  constructing  bridges  over 
Tippecanoe  River.  Bids  opened  by 
Comrs.  Carroll  and  White  Counties  on 
March  24.   ' 

Chicago,  III. — Lowest  bid  opened  March 
23  by  Trustees  Sanitary  Dist.,  Chicago, 
for  constructing  Burr  Oak  Avenue  Bridge 
submitted  by  Standish  &  Allan,  Chicago, 
at  $9,794. 

-^Decatur,  III. — Contract  awarded  by 
County  Board  of  Supervisors  for  con- 
structing bridge  across  Sangamon  River 
and  erection  of  same. 

J  ^Illinois. — Contract  for  constructing 
dge  in  Douglas  Township,  Iroquois 
County,  awarded  Continental  Bridge  Com- 
pany,  Pectone,  III.,  at  $6,300. 

'A'Sycamore,  III. — Contract  for  construct- 
ing Watson  Bridge,  150-ft.  span,  rein- 
forced concrete,  awarded  Northern  Steel  & 
Concrete  Company,  Freeport,  at  $5,999. 
W.  C.  Miller,  County  Superintendent 
Highways. 

IrOreen  Bay,  Wis. — Contract  for  con- 
•tractlng  Bascule  bridge  over  Duck  Creek 
(bids  opened  March  22)  awarded  Wausau 
Iron  Works.  Wausau,  at  $13,300.  W.  M. 
Conway,  Division  Engineer. 

-ACentervMIe,  Iowa. — Contract  for  con- 
structing bridges  and  culverts  (bids 
opened  March  24)  awarded  by  County 
(jommoissioners  to  B.  S.  Stanley,  Center- 
villc,  at  $19,771. 

^Buffalo,  Minn.— Contracts  for  culverts 
for  year  1916  (bids  opened  March  21) 
awarded  by  county  to  Whiting  Corruga- 
tion  Company. 

•trOmaha.  Neb. — Contract  awarded  by 
Union  Pacific  Ry.  to  American  Bridge 
Company,  St.  Louis,  Mo.,  for  double  track 
bridge  to  replace  present  structure  over 
Missouri  Itiver.  incluiles  5200  tons  of  stce) 
to  Decatur  Bridge  Company,  of  Decatur, 
at   $16,000. 


I^Seattle,  Wash.— Contract  awarded  by 
Board  of  Public  M'orks  for  removing  steel 
bridge  across  Duwamish  River  at  First 
Avenue  S.  to  Weymouth  Construction  Co., 
Pier  No.  1,  at  $12,485. 

■♦Florence,  Ariz. — Contract  awarded  El 
Paso  Bridge  &  Iron  Company,  El  Paso, 
Tex.,  for  constructing  steel  bridge  across 
San  Pedro  River  at  Mercer  crossing,  at 
$8,985. 

Idaho. — Lowest  bid  opened  March  18  by 
Idaho  State  Highway  Commission,  Boise, 
for  constructing  steel  bridge  over  Malad 
Itiver  on  Idaho-Paciflc  State  Highway 
submitted  by  H.  W.  Perham,  of  St.  An- 
thony, at  $23,900. 


PAVING  AND  ROADS 


PROPOSED     WORK. 

Athol,  Mass. — At  town  meeting  March 
20,  $10,000  was  appropriated  for  paving 
portion  of  Exchange  Street. 

Beverly,  Mass. — City  Council  sold  $50,- 
000  street  improvement  bonds.  Address 
City  Clerk. 

Boston,  Mass. — Public  Works  Depart- 
ment will  construct  streets  in  Boston, 
South  Boston,  East  Boston,  Brighton, 
West  Roxbury,  Dorchester  and  Roxbury 
under  the  $80,000  appropriation  of  last 
year. 

LoweK,  Mass. — Street  extension  bonds 
for  $71,000  sold  by  city.  Address  City 
Clerk. 

Bristol,  R.  I. — Street  improvements  cost- 
ing $45,000  are  to  be  made.  Col.  L.  H. 
Callan,  Commissioner. 

Providence,  R.  I. — State  Board  of  Public 
Roads  plans  constructing  23  miles  bitum- 
inous road  this  season. 

Rockvllle,  Conn. — Public  Works' Com- 
mittee plans  macadamizing  Prospect 
Street  from  Ellington  Avenue  to  Union 
Street,  and  construct  curbs,  sidewalks 
and  gutters  on  Grove  Street. 

New  York. — Assembly  passed  bill  ap- 
propriating $1,956,275  as  State's  share  for 
rei>airing  and  Improving  town  highways. 
Edwin  Duffey,  Commissioner  Highways, 
Albany. 

Camden,  N.  J. — Alfred  Sayers,  Street 
Comr.,  preparing  plans  for  resurfacing 
Haddon  Avenue  from  Federal  to  Lime 
Street  and  Federal  Street  from  Broad- 
way to  Haddon  Avenue  with  sheet  as- 
phalt. 

New  Jersey. — The  Assembly  passed  bill 
providing  bond  issue  of  $7,000,000  for  con- 
structing  state    highways. 


Newton,  N.  J. — Board  of  Chosen  Free- 
holders proposes  selling  $28,000  bonds  to 
cover  county's  share  of  cost  of  Newton- 
Sparta   Rd. 

Princeton,  N.  J.  — Borough  Council 
passed  ordinances  for  paving  with  ma- 
cadam and  curb  North  "Tulane  Street. 

Trenton,  N  .  J.— Edwin  A.  Stevens, 
State  Road  Comr.,  will  allow  Mercer 
County  $68,000  for  improvements  to  old 
roads. 

Ambler,  Pa. — Town  Council  authorized 
$30,000  bond  issue  for  street  improve- 
ments. 

ConnellsvJIle,  Pa. — Plans  prepared  by 
S.  M.  Fost,  City  Engr.,  for  paving  Moun- 
tain Alley  between  Main  and  Apple 
Streets. 

Dunbar,  Pa. — See  "Sewerage  and  Sew- 
age  Disposal." 

Lewlsburg,  Pa. — Citizens  March  IS 
voted  in  favor  of  $20,000  bond  issue  for 
paving  and  storm  sewers.  Walter  Frick. 
Engineer,  Lewisburg.  H.  M.  Showalter, 
Borough    Clerk. 

Philadelphia,  Pa.— Finance  Committee 
plans  boulevarding  Vare  Avenue  along 
Schuylkill  River  to  connect  the  Parkway 
with  South  Philadelphia.  About  $7,500 
has  been  appropriated  for  surveys.  Noth- 
ing further  will  be  done  until  1917.  Ad- 
dress Director  Public  Works. 

Reading,  Pa. — City  Council  plans  pav- 
ing 29  streets  under  municipal  improve- 
ment loan  of  $150,000. 

Wilmington,  Del. — Street  Board  will 
prepare  estimates  on  paving  Market 
Street  and  submit  same  to  City  Council. 

Baltimore,  Md. — Mayor  signed  ordi- 
nances authorizing  widening  Fort  Avenue 
and  closing  number  of  streets  for  widen- 
ing and  parking  of  St.  Paul  Street  from 
Lexington  to  Center  Streets. 

Pratt  Street,  from  Light  to  Jones  Falls, 
is  to  be  regraded  and  resurfaced  with  old 
and  new  Belgian  blocks.  R.  Mavin 
Cooksey,   Highway  Engineer. 

Charleston,  W.  Va. — Contracts  soon  to 
be  let  by  County  Commissioners  for  grad- 
ing 200  miles  of  roads.  About  $550,000  is 
available  for  permanent  roads.  H.  M. 
Cline  of  Pineville,  Member  of  County 
Court. 

Elklns,  W.  Va. — Citizens  of  Leadvllle 
District,  which  includes  Elkins.  voted 
$220,000  bonds  for  constructing  22  miles 
permanent  road.  Address  Clerk,  Leadvllle 
District,  Elkins. 

West  Virginia. — Elections  to  be  held  in 
various  counties  to  issue  bonds  for  con- 
structing improved  and  permanent  high- 
ways this  spring.  For  dates  of  elections 
and  counties  see  March  25  issue  under 
Virginia. 

Shelby,  N.  C. — It  is  proposed  to  pave 
with  asphalt  on  Warren,  Washington, 
Monroe  and  other  streets  in  all  about 
35,000  .sq.  yd.,  including  6.000  lin.  ft.  con- 
crete curbing,  and  cost  $40,000.  J.  B.  Mc- 
Oary  Company,  Engineers,  Atlanta.  Ga. 
.T.  F.  Gardner,  Mayor. 

Barnesville,  Ga. — Paving  bonds  for 
$20,000  will  be  koM  by  city.  R.  M.  Tur- 
ner,   Mayor,    April    10. 

Bradentown,  Fla.  —  Sarasota  -  Venice 
Special  Road  and  Bridge  bonds  for  $250,- 
000  will  be  sold  April  17  by  Board  County 
Commi.ssioners   (Robert  H.   Roesch,  Clk.). 

Bushnell,  Fla. — Contract  will  be  let 
about  May  for  30  miles  of  marl,  rock  and 
clay  roads,  costing  $60,000.  W.  M.  Fran- 
cisco, F;ngineer.  Zephyrhills.  Address  W. 
R.  Yarhrough,  Coleman,  Fla. 

Palatka,  Fla. — .Special  Road  and  Bridge 
District  bonds  for  $233,000  and  $25,000 
Bostwick  Drainage  Dist.  bonds  will  be 
sold  by  Henry  Hutchison,  County  Clerk 
PalatUa. 

Sarasota,    Fla. — See   "Bids  Desired." 

Gadsden,  Ala. — Towns  of  Gadsden,  Ala- 
bama City  and  Attalia  are  considering 
constructing  a  concrete  roadway  40  ft. 
wide  to  (connect  these  three  towns. 

Charleston,  Miss. — Board  of  Supervisors 
proposes  selling  $200,000  bonds  to  con- 
struct 17  miles  of  highway  through  Tal- 
lahatchie County  and  to  build  east  and 
west  .spurs  from  main  roads. 

Lexington,  Miss.— Yazoo-Delta  Hlghwav 
Association  (T.  J.  James,  Pres,,  of 
Sharkey)  proposes  constructing  highway 
from  Memphis,  Tenn.,  to  Lexington, 
Miss.,  connecting  there  with  "Air  Line" 
Jefferson   Davis  highway. 

Louisville,  Miss. — Paving  bonds  for  $30.- 
000  for  Township  14,  Range  12,  and  Town- 
ship 15,  Range  12,  of  Supervisors  District 
No.  1,  will  he  sold  April  4  bv  B.  M.  Mc- 
CuUy,  Clerk  Board  of  Supervisors. 

Boyce,  La. — City  Council  will  construct 
cement  sidewalks  In  entire  business  dis- 
trict. 

Crowley,  La.  — City  Council  granted 
paving  of  Third  Street  with  gravel  base, 
tarvia  binding. 

Bristol,  Tenn.— Bonds  will  be  sold  in 
April  for  the  concrete  paving  in  District 
No.  2  to  cost  $24,000.  to  Include  Taylor, 
Georgia.  Maryland  and  Spruce  Streets. 
P.  C.  Rodgers.  Engineer.  Bristol;  S.  G. 
Keller.  Commissioner  Public  Improvement 


Chattanooga,  Tenn. — Special  Committee 
reported  to  County  Court  in  recommend- 
ing building  of  Suck  Creek  Road  into 
Marion  County  around  base  of  Signal 
Mountain  as  a  part  of  the  Dixie  Highway. 
The  cost  to  Marion  County  would  be 
about  $73,870  and  to  Hamilton  County 
$78,805.     Address  County  Engineer. 

Knoxvllle,  Tenn. — City  will  spend  this 
year  $20,000  in  improving  streets.  W.  A. 
Brk,    City  Engineer. 

(Hopklnsville,  Ky. — Citizens  voted  $400,- 
000  bonds  for  road  improvement.  Address 
tJounty  Clerk. 

Lexington,  Ky. — Turnpike  improvement 
bonds  amounting  to  $300,000  have  been 
sold  by  County  Good  Roads  Commission. 
Roger  H.  Smith,  Chairman  Fayette  Coun- 
ty Commissioners. 

Owensboro,  Ky.— Citizens  voted  $600,000' 
bonds  for  constructing  roads  in  Daviess- 
County. 

Sheibyville,  Ky. — Fiscal  Court  of  Shelby 
County  appropriated  $20,200  for  mainten- 
ance of  public  highways. 

Alliance,  Ohio.- Paving  bonds  for  $10,- 
850  will  be  sold  April  17  by  Charles  O. 
Silver,   City  Aud. 

Ashtabula,  Ohio. — County  Commission- 
ers, Jefferson,  will  build  brick  road.  16 
ft.  wide  and  about  6  miles  long  between 
Ashtabula  and  Geneva.  Estimated  cost 
$153,109. 

Bryan,  Ohio. — Paving  bonds  for  $140,000 
will  be  sold  April  10  by  County  Commis- 
sioners.    G.  C.  Beucler,  Co.  .'^ud. 

Chillicothe,  Ohio. — Election  to  be  held  to 
vote  5150,000  bonds  for  improving  county's 
main  roadway  and  highways. 

Cincinnati,  Ohio,  —  Improvements  con- 
templated to  the  following  streets,  cost 
given  being  approximate:  Fairbanks  Ave- 
nue, $202,000;  Ludlow  Avenue,  $190,000; 
Quebec  Road,  $230,000;  Eastern  Avenue, 
$548,000;  Madison  Road,  $285,000;  Hamilton 
Avenue,  $255,000;  Grandin  Road,  ma- 
cadam, $50,000;  Central  Avenue,  granite 
and  wood  block,  $178,000;  Harrison  Ave- 
nue, $60,900;  Freeman  Avenue,  $156,000. 
Pavement  is  to  be  granite  unless  other- 
wise stated.  An  election  is  to  be  held 
April  25  to  vote  $1,638,000  as  the  city's 
share  toward  these  improvements. 

Cleveland,  Ohio. — County  Commission- 
ers sold  $94,136  bonds  for  improving  3% 
miles  Ridge  Road  from  Pleasant  Valley 
Road  to  Royalton  Road. 

City  Council  decided  to  postpone  until 
August  the  election  to  vote  $3,500,000 
bonds  for  extending  and  widening  seven- 
ty-seven streets. 

Mayfleld  Road  will  be  widened  and  re- 
paved  from  South  Euclid  to  Warensville 
Center  Road,  and  Lake  Shore  Boulevard 
will  be  widened  4  ft.  from  Euclid  Beach 
to  county  line  this  summer.  W.  A. 
Stinchcomb,  County  Engineer. 

City  Council  voted  to  pave  sections  of 
following  streets:  Vulcan  Court,  Edwin 
Court.  McBride  Avenue,  West  110th 
Street,  Alice  Avenue,  East  152nd,  East 
ir>6th,  Merrick  Court  and  East  Seventieth 
Street;  also  for  paving  and  sewers  on 
Shaker  Boulevard. 

Alex  Bernstein,  Dir.  Public  Service, 
reports  to  City  Council  that  estimated 
cost  of  completing  boulevard  between 
Garfield  and  Woodland  Hills  Parks  at 
$125,000,  with  cost  for  paving  $175,000  ad- 
ditional. 

About  5250,000  street  improvement 
bonds  to  be  sold  by  County  Comrs.,  Cleve- 
land, for  repaving  part  of  Euclid  Ave- 
nue,   East  Cleveland. 

Street  improvement  bonds  amounting 
to  $1,916,500  will  be  sold  by  Clarence  J. 
Neal,    Director    of    Finance,    on    April    17. 

County  Commissioners  sold  $41,00^ 
bonds  for  Son  Center  Road  improvement. 

Columbus,  Ohio. — About  $208,000  road 
improvement  bonds  sold  by  County  Com- 
missioners. 

Dayton,  Ohio. — Paving  bonds  for  $200,000 
will  be  sold  April  13  by  Walter  H.  Aszling, 
County  Clk. 

County  Commissioners  considering  the 
following  brick  road  construction:  Paving 
of  Cincinnati  Pike  from  West  CarroUton 
to  Miamisburg.  estimated  cost  $38,000; 
1.29  miles  of  the  New  Troy  Pike,  north 
from  Stop  10  on  Dayton  ,  (Sovington  and 
Piqua  traction  line  and  1.01  miles  on  same 
pike  north  from  Vandalia,  cost  $33,000  and 
$25,100  respectively.  Contracts  will  be  let 
during  .\pril.  County  has  applied  to  State 
Highway  Commission  for  approval  of  the 
following  roads:  Dayton-Eaton  Pike,  2 
miles  west  from  present  terminus  of 
brick,  at  $40,000;  south  from  corporation 
line  of  Miamisburg.  1  mile,  at  $20,000; 
Salem  Pike  from  Philadelphia  Road  to 
west  line  of  Harrison  Township,  1.4  miles, 
.$25,200;  Catalpa  Road  to  Wolf  Siding. 
$30,000;  from  Vandalia,  1  mile,  cost 
$20,000. 

Delaware,  Ohio — Paving  bonds  for  $50,- 
000  will  be  sold  April  20  by  County  Com- 
missioners  (Guy  C.  Shoemaker,  Chmn.). 

Fremont,  Ohio. — County  Commissioners 
julopted  resolutions  for  improving  1.01 
miles  Fremont-Castalia  Road  with  mac- 
adam. 1.09  miles  Sandu.sky-Clyde  Road 
macadam,  and  1.1  miles  Fremont-Port 
Clinton   Road   concrete. 

Kenton,  Ohio. — County  CommiR.'sioners 
sold  $60,000  improvement  road  bonds.  -Ad- 
dress County  Clerk. 
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Lisbon,  Ohio. — Herman  Armstrong, 
County  Road  Superintendent,  preparing 
plans  for  improving  about  34  miles  county 
roads,  including  part  Lincoln  Highway 
and    inter-county  roads. 

Marion,  Ohio. — County  Commissioners 
voted  in  favor  of  issuing  $30,000  road  re- 
pair bonds. 

Portsmouth,  Ohio. — County  Commission- 
ers passed  resolutions  asldng  State  High- 
way Commissioners  to  improve  three 
miles  paving  east  of  Wellsburg  on  Iron- 
ton  Pike. 

Rock  Creek,  Ohio. — Paving  bonds  for 
»19,500  will  be  sold  April  3  by  J.  E.  Glad- 
ding, Village  Clk. 

Tiffin,  Ohio. — Seneca  County  will  spend 
$38,000  this  year  tor  improving  and  main- 
taining roads.  Address  County  Commis- 
sioners. 

Urbana,  Ohio.  —  Road  improvements 
bonds  for  $10,000  will  Jje  sold  April  20. 
E.  F.  Sweetman,  City  Engr. 

About  35,000  sq.  yd.  of  brick  and  as- 
phalt pavement  is  to  be  laid  on  concrete 
foundation,  and  includes  stone  and  com- 
bined curb  and  gutter  on  Miami  and  Court 
Streets,  at  a  cost  of  $75,000.  Contract 
will  be  let  about  April  28  and  bonds  sold 
about  April  26.  Emmett  F.  Sweetman, 
City  Engineer;  H.  M.  Grow,  City  Clerk. 

Warren,  Ohio. — County  Commissioners 
plan  improving  about  three  miles  of  Bur- 
ton-Middleville  Road;  estimated  cost  $38,- 
000. 

Youngstown,  Ohio. — Paving  bonds  for 
$40,600  will  be  sold  April  10  by  Ftank  H. 
Vogan,    Clk.    County    Commissioners. 

Zanesvllle,  Ohio. — County  Engineer  will 
prepare  plans  for  paving  Zanesville-Dres- 
den  Road  with  macadam  and  tarvia  bind- 
er, and  Zanesville-Cincinnatl  Road  with 
limestone  macadam  and  tarvia  binder. 

Election  to  be  held  April  25  to  vote 
$44,000  bonds  for  paving  on  Pine  and 
Maple  Streets  with  brick  on  concrete 
base.  C.  R.  Spencer,  Engineer,  Zanes- 
ville;  W.  W.  Roach,  Director  Public  Ser- 
vice. 

Bluffton,  Ind. — It  is  proposed  to  pave 
all  the  streets  in  the  business  section, 
probably  with   brick.     Address  Mayor. 

It  is  proposed  to  resurface  8  blocks  of 
the  city,  probably  with  brick,  build  1% 
miles  of  macadam  road  in  city  and  coun- 
ty, also  1  mile  of  gravel.  T.  C.  Guldin, 
County  Engineer. 

Decatur,  ind. — City  will  pave  IVt  miles, 
6  blocks  to  be  Tarvia  and  the  rest  brick. 
Address   City   Engineer. 

Evansvllle,  Ind. — County  Commission- 
ers sold  $12,865  bonds  for  constructing 
gravel  roads  in  Perry  Township.  Newton 
W.   Thrall,   County  Treas. 

Ft.  Wayne,  Ind. — Highway  improve- 
ment bonds  for  $10,000  will  be  sold  Apr.  5 
by  William  F.  Ranke,  County  Treas. 

Goshen,  Ind. — Paving  bonds  for  $43,500 
will  be  sold  April  5  by  W.  H.  Winship 
Co.    Treas. 

Indianapolis,  Ind. — Highway  improve- 
ment bonds  for  $44,000  will  be  sold  April 
3  by  Ed.  G.  Sourbier,  County  Treasurer. 

La  Porte,  Ind. — County  will  build  3% 
miles  monolithic  brick  and  10  miles 
water- bound  macadam  pavement.  Con- 
tract to  be  let  about  June.  H.  M.  Miles, 
County  Engineer. 

Logansport,  Ind.  —  Paving  of  West 
Broadway,  Linden  and  Wheatland  Ave- 
nues and  Race  Street  with  asphalt  con- 
templated by  city.     Total  cost  $103,000. 

Madison,  Ind. — Council  has  authorized 
improving  of  6  blocks  on  Main  Street  at  a 
cost  of  $40,000.     Address  City  Clerk. 

New  Albny,  Ind.— S.  T.  Mann,  City  En- 
gineer, prepared  estimates  on  construct- 
ing 40-ft.  macadam  roadway  on  East  Mar- 
ket St.  between  East  Fifth  and  East  13th 
Sts. 

North  Vernon,  Ind. — Plans  being  pre- 
pared for  7,644  sq.  yds.  paving  in  central 
part  of  city,  also  3,030  cu.  yds.  excav.  and 
1,973  lin.  ft.  curb.  Charles  W.  Miles,  City 
Engineer. 

Plymouth,  Ind. — Contract  will  be  let 
about  May  15  for  constructing  following 
gravel  roads:  Snyder  Road  No.  1,  2.93 
miles,  cost  $13,105;  No.  2,  3.77  miles,  $16,- 
•995;  No.  3,  3.66  miles,  $17,370;  No.  4,  4.57 
miles,  $41,060;  Boggs  Road,  4.23  miles. 
*21,204;  Stephens  Road,  3.32  miles,  $18,139. 
For  further  information  address  Arthur 
W.  Thomson,  County  Engineer,  Plymouth. 

South  Bend,  Ind. — City  will  build  3 
miles  concrete  road  and  3  miles  briclt  and 
25  miles  gravel  road.  Address  City  En- 
gineer. 

Versailles,  Ind. — Highway  improvements 
bonds  for  $27,800  will  be  sold  April  3  by 
John  N.  Hess,  Co.  Treasurer. 

VIncennes,  Ind. — About  $250,000  paving 
contemplated  here  this  year  on  Church, 
Vigo,  Perry  and  other  streets,  and  con- 
tracts will  be  let  between  April  and  Sep- 
tember.    H.  T.  Watts,  City  Engineer. 

Detroit.  Mich. — Reported  construction  of 
boulevard  connecting  Highland  Park  and 
Oakwood.  a  di.stance  of  12  miles,  to  be 
known  as  Ford  Highway,  is  contemplated. 
Robert  Oakman,  56  Home  Bank  Building, 
reported  interested' 


Kalamazoo,  Mich. — About  15,000  sq.  yd. 
brick  and  25,000  sq.  yd.  asphalt  concrete 
pavement  on  concrete  foundation  and  ce- 
ment combined  curb  and  gutter  are  to  be 
laid  on  various  streets,  including  Portage, 
Frank  and  Patterson  Streets.  A.  Len- 
derink.   City  Engineer. 

Michigan. — About  2650  miles  good-road 
building  reported  contemplated  during 
1916  by  State  Highway  Department, 
Lansing. 

Abingdon,  III.— About  $250,000  will  be 
spent  on  brick  roads  this  season.  A.  L. 
Ritchey,  City  Engineer. 

Byron,  III. — Town  contemplates  appro- 
priating $40,000  tor  permanent  road  build- 
ing this  spring. 

Chicago,  III. — Twenty  miles  of  hard 
roads  have  been  authorized  for  Cook 
County  outside  of  Chicago  and  contract 
will  soon  be  let.  An  additional  40  miles 
is  under  consideration.  Several  through- 
route  roads  started  last  year  are  to  be 
completed.  Including  roads  south  of  Blue 
Island  and  south  of  Calumet,  connecting 
Chicago  with  Lincoln  Highway  at  Chicago 
Heights:  Twelfth  Street  to  the  west:  Ar- 
cade Avenue  southwest  to  Spring  Forest 
and  Milwaukee  Avenue  to  northwest. 
iMTtgest  road  proposed  is  24  miles.  Dun- 
dee Higgins  Road,  connecting  Chicago 
and  Elgin,  and  another  stretch  on  Lin- 
coln Highway  west  of  Chicago  Heights. 
George  A.  Quinlan,  County  Highway  En- 
gineer. Construction  will  not  start  before 
July. 

East  Peoria  (Peoria  P.  O.),  III. — Village 
Trustees  passed  ordinance  for  construct- 
ing 1%  miles  brick  road  on  concrete  base 
between     this    village    and     Peoria;    cost 

$40,000. 

Jacksonville,  III. — About  $20,000  will  be 
spent  by  the  county  in  grading  and  oiling 
roads.  E.  M.  Henderson,  County  Superin- 
tendent of  Highways. 

Mattoon,  III. — Citizens  voted  in  favor  of 
issuing  $120,000  bonds  for  good  roads  in 
Mattoon  Township.  About  $70,000  street 
paving  is  also  proposed.  Harry  Shinn, 
Engineer,  Mattoon. 

Mt.  Morris,  III.— Citizens  voted  $25,000 
road  improvement  bonds.  Address  Town 
Clerk. 

Oregon,      III.  —  Citizens  of      Lynnville 

Township,     Ogle     County,  voted     $32,500 

bonds    to    construct    hard  roads  and   oil 
highways. 

Paris,  III. — It  is  proposed  to  pave  5  miles 
of  country  roads  and  4  city  streets  with 
brick  and  concrete  on  concrete  foundation 
with  combination  curb  and  gutter.  K.  J. 
Barr,  Superintendent  of  Highways. 

Petersburg,  III. — City  offlcials  plan  4800 
ft.  of  street  paving,  to  cost  approximately 
$14,000. 

Quincy,  III. — About  $20,000  will  be  spent 
this  season  on  a  15-ft.  water-bound  mac- 
adam pavement  3  miles  long  on  State 
Street.     L.   L.    Boyer,    Supt.   Highway. 

Rock  Island,  III. — Board  of  Local  Im- 
provements recommends  brick  paving  on 
Thirteenth  Avenue,  Twenty-fifth  to  Thir- 
tieth Streets,  estimated  cost  $18,551; 
Seventeenth  Avenue,  Twenty-fifth  to 
Thirtieth  Streets,  and  approximately  35- 
block  district  in  east  end  of  city;  paving 
of  Thirteenth  Avenue  from  Twenty-fifth 
to  Twenty-eighth  Streets  with  brick,  at 
$17,000. 

Sterling,  III.— Citizens  of  Sterling  Town- 
ship voted  $60,000  bond  issue  for  3  miles 
of  brick  roadway,  18  ft.  wide.  This  is 
part  of  the  Lincoln  Highway. 

Shenandoah,  Iowa. — Board  Public  Works 
plans  paving  about  40  blocks.  Address 
City  Clerk. 

Faribault,  Minn.— About  $115,000  will 
be  spent  in  the  county  this  year  on 
good  roads.    Address  County  Clerk. 

Marshalltown,  Iowa. — Council  passed 
resolutions  to  pave  30  blocks  and  9,600  ft. 
Lincoln  Highway,  about  63,000  sq.  yd. 
paving  and    25,000   ft.    curb. 

Minnesota. — About  $7,453,451  will  be 
spent  throughout  the  State  on  good  roads. 
It  is  proposed  to  grade  2000  miles  and 
gravel  1000  miles.  George  W.  Cooley. 
State  Engineer,  St,  Paul,  may  be  able  to 
give    further    information. 

St.  Paul,  Minn. — Council  is  reported  to 
have  approved  report  on  paving  Avon 
Street,  including  sewer  and  water  con- 
nections, curbing,  etc.,  at  an  estimated 
cost  of  $17,222;  paving  Holly  Avenue  at 
a  cost  of  $26,446,  and  repaying  present 
portions  and  paving  new  portion  of 
Roberts  Avenue  at  a   cost  of  $47,673. 

Clay  Center,  Kan. — It  is  proposed  to 
pave  about  40  blocks,  including  curbing 
and  gutter;  material  not  decided  upon, 
n.  B.  Walsh,  Engineer,  Clay  Center;  E.  R. 
DeBray,  City  Clerk, 

Mound  City,  Kan.— Construction  of 
about  60  to  70  miles  of  macadam  road, 
costing  about  $4,000  per  mile,  is  contem- 
plated in  this  county.  James  M.  Mun- 
dell.  County  Surveyor. 

Norfolk,  Neb. — Citizens  voted  $50,000 
bonds  tor  paving  street  intersections. 
Address  City  Clerk. 

BMIInps,  Mont. — Citizens  of  county 
voted  $175,000  bonds  for  constructing 
roads,  F.  E,  Williams,  County  Clk.;  Ar- 
thur Boyet,  County  Engr. 


Aurora,  Mo. — Citizens  of  Aurora  special 
road  district  voted  $60,000  bonds  for  per- 
manent roads. 

Billings,  Mo. — Special  Road  District 
bonds  amounting  to  $40,000  sold.  Address 
W.   P.    Sullivan,    Butler. 

Bolivar,  Mo. — .Special  road  district 
bonds  for  $25,000  have  been  sold.  G.  M. 
Upton,   Commissioner,    Bolivar. 

Carthage,  Mo. — City  Engineer  will  pre- 
pare plans  and  specifications  for  improv- 
ing about  a  mile  of  South  Main  Street 
with  asphalt  macadam. 

Marlonvllle,  Mo. — Buck  Prairie  Special 
Road  District  voted  $40,000  bonds  for 
road  improvement.  Address  J.  Coleman, 
Marionville. 

Millar,  Mo.— Citizens  voted  $30,000  good 
road  bonds,  which  have  been  sold.  Ad- 
dress George  Hobbs,   Comr.,   Millar. 

Monett,  Mo. — Election  to  be  held  to  vote 
$60,000  bonds  for  good  roads  in  Monett 
Special  Road  District.  Address  H.  W. 
Fly,    Monett. 

Seymour,  Mo. — Road  bonds  for  $30,000 
for  Special  Hoad  District  will  be  sold 
April  20.  by  Charles  W.  Sheldon,  Clerk. 

Verona,  Mo. — Reported  Issuing  of  $30,- 
000  bonds  for  good  roads  is  under  con- 
sideration. Address  Robert  Mitchell, 
Vernon. 

Pine  Bluff,  Ark. — Surveys  being  made 
for  two  highways  in  northern  part  of 
Jefferson  County,  one  to  be  constructed 
from  Arkansas  River  free  bridge  to 
Tucker  and  Sherriil,  and  other  from  said 
bridge  to  Altheimer  and  Humphrey.  H. 
H.  Humphreys,  County  Highway  Engi- 
neer. 

Alameda,  Cal.— Council  reported  consid- 
ering improving  Central  Avenue  at  a  cost 
of  $100,000.     Address  City  Clerk. 

Amarlllo,  Tex. — Contract  soon  to  be  let 
by  Commissioners  Court  for  4  miles  of 
sewers  and  2  miles  of  street  paving. 

Austin,  Tex. — Sidewalk  paving  bonds 
amounting  to   $25,000   sold. 

Bastrop,  Tex. — Election  to  be  held  April 
18  to  vote  $30,000  bonds  for  road  improve- 
ment in  Cedar  Creek  Precinct.  Address 
Clerk,  Commissioners  Court. 

Beaumont,  Tex. — George  W.  White, 
County  Surveyor,  has  been  appointed  by 
County  Commissioners  as  road  engineer 
to  have  charge  of  building  the  new  high- 
ways with  the  $202,164  road  bonds. 

Cooper,  Tex. — Commissioners  Court  has 
authorized  election  April  29,  to  vote  $200,- 
000  road  building  bonds  in  Precinct  No.  1. 

Corpus  ChrlstI,  Tex. — City  intends  con- 
structing a  macadam  road  from  the  city 
to  Flour  Bluff,  a  distance  of  10  miles; 
costing  $20,000.  Address  Secretary  Com- 
mercial Club. 

Cuero,  Tex. — Attorney  General  has  ap- 
proved DeWitt  County  No.  2  $50,000  road 
system  between  Cuero  and  Yoakum  with 
branches  at  Edgar  and  Concrete. 

Edinburg,  Tex. — Election  to  be  held 
April  20  in  the  county  to  vote  $250,000 
bonds  for  constructing  the  Higalgo's  por- 
tion of  proposed  Diamond  Loop  Highway. 

Gilmer,  Tex. — Commissioners  Court  au- 
thorized election  April  18  to  vote  $300,000 
bonds  for  road.  District  No.  2. 

Greenville,  Tex.— Commissioners  Court 
has  been  asked  to  call  an  election  in 
Hunt  County  to  vote  $1,000,000  bonds  for 
constructing  180  miles  good  roads. 

Houston,  Tex.  —  County  Commissioners 
propose  following  road  improvements: 
Houston-Humble  Road,  paved  with  gravel 
and  widened  16  to  24  ft.,  cost  $52,000; 
Kuykemdall  Road,  shelled,  23,000  ft.,  cost 
$26,000';  Moonshine  Hill-Atascocita  Road, 
paved  with  gravel,  20,000  ft.,  cost  $22,200; 
East  Montgomery  Road,  shelled,  distance 
of  14,000  ft.,  cost  $14,500, 

Pittsburg,  Tex. — Citizens  of  Precinct  1 
of  Camp  County  voted  $100,000  bonds  for 
hard  surfaced  roads. 

Quitman,  Tex.  —  Commissioners  Court 
has  ordered  a  special  election  for  the  pur- 
pose of  voting  $240,000  road  bonds.  It  is 
planned  to  construct  road  between  Winns- 
horo  and  Quitman,  a  distance  of  16  miles, 
and  also  improve  other  roads  throughout 
District  No.  2.    Address  County  Clerk. 

Somervllle,  Tex. — Commissioners  Court 
has  designated  April  28  to  vote  on  $100,000 
road  bond  issue  for  District  No.  1,  to  cover 
approximately  27  miles.  Address  County 
Clerk. 

Blackwell,  Okla. — Plans,  specifications 
and  estimates  for  paving  with  vitr.  brick 
blocks  21  blocks  in  business  and  residen- 
tial districts  have  been  adopted  by  City 
Council.  Benham  Engineering  Co.,  Okla- 
homa, Engineers;  approximate  cost,  $110,- 
000. 

Centralla,  Wash. — About  35,000  sq.  yds. 
of  cement  sidewalks  are  to  be  laid  at  a 
cost  of  $35,000.    J.  C.  Berry,  City  Engineer. 

Kennewick,  Wash,  —  City  Council  will 
pave  20  blocks  of  city  streets.  M.  E. 
Soth.  City  Engr. 

Mt.  Vernon,  Wash. — Contract  will  be  let 
about  May  1  by  L.  J.  Caufleld,  City  En- 
gineer, for  paving,  including  hard  surfac- 
ing Second  and  Third  Streets,  with  con- 
crete or  asphalt  with  concrete  base  or 
bituminous  paving,  including  4500  lin.  ft. 
concrete  curbing;  cost.  $20,000. 


North  Yakima,  Waih. — County  Com- 
missioners plan  constructing  20  miles  as- 
phalt macadam  compressed  gravel  road 
this  spring  and  summer.  O.  E.  Bra- 
shears,  County  Engineer.  E>timated  cost, 
$75,000. 

Seattle,  Wash.  —  Council  authorized 
paving  with  brick  block  on  Ranler  Ave- 
nue., Dearborn  St.,  at  a  cost  of  $76,237. 
Ninth  Avenue  West  and  West  Halladay 
Street  with  asphalt  at  $9,068.  Bailey 
Street,  Twelfth  Avenue,  S.,  Vale  Street. 
Thirteenth  Avenue,  S.,  and  Stanley  Ave- 
nue with  asphalt;  cost,  $36,100.  L.  B. 
Young,  Chran,  Board  of  Public  Works. 

Plans  filed  with  Board  Public  Works 
for  following  paving:  concrete  walks  on 
Division  Street,  cost  $25,000;  paving  Har- 
rison Street,  cost  $25,000  (approved); 
grading,  etc..  Forty-seventh  Avenue,  S., 
at  $24,000;  paving  Olive  Street,  $20,000. 
A.  H.  Dimock,  City  Engineer,  estimates 
cost  of  paving  of  West  McGraw  Street  at 
$106,747. 

Sedro  Woolley,  Wash. — A.  O.  Mosler 
will  prepare  plans  for  paving  this  year 
about  33  blocks,  costing  about  $100,000. 
O.   P.   Reno,  City  Clerk. 

Lewlston,  Ore. — Highway  improvement 
bonds  for  $150,000  will  be  sold  by  Fred- 
erick N.  Fitch,  City  Secretary. 

San  Diego,  Cal. — Election  to  be  called 
about  May  1  by  Board  of  Supervisors  to 
vote  $1,400,000  bonds  for  concrete  roads, 
$600,000  for  concrete  steel  or  reinforced 
concrete  pile  bridges,  and  $600,000  for  re- 
building and  repairing  roads  damaged  by 
January  floods.  George  Butler,  County 
Surveyor. 

San  Francisco,  Cal. — Board  of  Super- 
visors plans  paving  with  brick  and  as- 
phalt Twenty-fourth,  Bacon,  Missouri, 
Goettlngen  Streets  and  Faxon,  Plymouth 
and  Highland  Avenues. 

It  is  proposed  to  construct  a  boulevard 
paved  with  asphalt  80  ft.  wide,  about 
10,750  ft.  long,  from  Railroad  Avenue  to 
Hunters  Point  on  concrete  foundation, 
including  31,500  ft.  concrete  curbs  and 
gutters.  M.  M.  O'Shaughnessy,  City  En- 
gineer. 

Venice,  Cal.— Board  of  Supervisors,  Los 
Angeles,  will  construct  a  concrete  high- 
way between  Venice  and  Redondo  Beach, 
about  5  miles.  F.  J.  Joyner,  Road  Com- 
missioner,   Los    Angeles. 

Flagstaff,  Ariz. — Board  of  Supervisors 
will  hold  an  election  May  2  to  vote  $250,- 
000  bonds  for  highway  construction. 

Phoenix,  Ariz. — CSty  Commission  adopts 
plan  for  paving  3  blocks  on  North  Cen- 
tral Avenue,  4  blocks  on  Second  Avenue 
and  7  blocks  on  Roosevelt  Street. 

Ogden,  Utah. — County  Commissioners 
and  State  Highways  Commission  plan 
spending  about  $50,000  for  highway  im- 
provements, using  convict  labor.  B  R. 
Morgan,  State  Road  Engineer,  Salt  L,ake 
City. 

Salt  Lake  City,  Utah.— Contract  will 
soon  be  awarded  for  resurfacing  with  as- 
phalt First  Street  from  West  Temple  to 
State  Street  and  State  Street  to  South 
Fourth  Street.     Address  City  Recorder. 

City  Commission  and  Capitol  Com- 
mission plan  paving  North  State  Street 
to  capitol  and  Second  North  Street  from 
Main  Street  to  City  Oeck  Canyon;  esti- 
mated cost,  $33,700.  Address  Clerk  of 
Commission. 

Bancroft,  Idaho. — Plans  being  prepared 
for  constructing  five  miles  of  concrete 
sidewalks  this  summer.  Address  Citv 
Clerk. 

Boise,  Idaho. — Election  soon  to  be  held 
to  vote  $25,000  bonds  for  paving  16th 
Main,  Hays  and  Harrison  Boulevards.  Ad- 
dress City  Clerk. 

Idaho  Falls,  Idaho. — Streets  and  Alley 
Committee  of  City  Council  recommends 
constructing  10  miles  sidewalk  this  spring. 

Moncton,  N.  B. — Contract  will  be  let  in 
April  for  13,111  sq.  yd.  bitulithic,  creo- 
soted  block  or  asphalt  pavement  on  Main 
Street  on  concrete  foundation.  John  Ed- 
ington.  Engineer,  Moncton;  J.  S.  Magu. 
City  Clerk, 

Manila,  P.  I.  —  The  following  improve- 
ments contemplated  by  Bureau  of  Public 
Works  during  1916.  the  cost  is  approxi- 
mately (most  of  the  work  is  let  to  local 
contractors):  Highway  bridges  and  cul- 
verts, $350,000;  road  work.  $2,000,000; 
building  work,  $1,000,000;  artesian  well  and 
other  water  supply,  $200,000;  dredging. 
$150,000;  other  harbor  work.  $100,000. 

BIDS     DESIRED. 

Maine. — Reported  desired  until  April  11, 
by  Highway  Commission  Augusta,  for  con- 
structing sections  of  State  highway  In 
Brunswick,  Green,  Lincolnville,  Nobles- 
ville,  Damariscotta,  Northport.  Cherry- 
field,  and  Edmunds. 

Hartford,  Conn.— Until  April  17,  by 
Board  Contract  and  Supply  (Joseph 
Buths,  Secy.)  for  about  32,200  sq.  yd. 
sheet  asphalt  wearing  surface,  etc.,  ad- 
vertised in  Engineering  Record. 

Albany,  N.  Y.— Until  April  20,  by  State 
Commission  of  Highways,  Albany,  for  im- 
proving highways  in  Onondaga,  Saratoga 
and  Ulster  Counties,  advertised  in  En- 
gineering Record.  Edwin  Duttey,  High- 
way Commissioner. 
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Long  Island  City,  L.  I.,  N.  Y.— I'ntil 
April  10,  by  Maurice  E.  Connolly.  Bor- 
ough Pres.,  for  constructing  sidewalks  on 
Queens  Boulevard,  Orchard  and  other 
streets,  in  all  about  33.900  sq.  ft.  cement 
sidewalks,  1,490  sq.  yd.  granite  blocks, 
together  with  curbing,  etc.  Tbtal  secur- 
ity.  }3,9S0. 

New   York,    N.    Y. — See    "Waterworks." 

New  York,  N,  Y.— Until  April  6,  by 
Douglas  Matthewson.  Pres.  Boro.  Bronx, 
for  constructing  sidewalk,  curbs,  guard 
rail,  etc.,  on  portions  of  Kingsbrldge  Ave- 
nue. West  238th  Street,  Newbold  Avenue 
and  other  streets,  in  all  about  20.080  sq. 
yd.;  two  course  concrete  sidewalks,  5200 
lin.   ft.  curb.  etc.     Total  security,  $11,150. 

By  William  Oppenheim,  1057  Hoe  Ave- 
nue, New  York  City,  to  sublet  finishing  of 
waterbound  macadam  road  in  SuUivan 
County. 

Omwego,  N.  Y.— Until  April  10,  by  De- 
partment Works,  for  14,275  sq.  yd.  vltr. 
brick  pavement,  1063  sq.  yd.  asphalt  mac- 
adam, both  on  concrete  foundation,  and 
5800  lin.  ft.  concrete  combined  curb  and 
gutter,  advertised  in  Engineering  Record. 
Charles  W.  Linsley,  Commissioner  of 
Works. 

Belvldere,  N.  J.— Until  April  11  by 
Committee  of  Board  Chosen  Freeholders, 
Warren  Co.  (Morris  U  Faust,  Clk.),  for 
constructing  4.107  miles,  known  as  the 
Washington-Rutzville  Road  Section  No.  1. 
Also  separate  bids  for  constructing  4.124 
miles  of  bituminous  macadam  road, 
known  as  Hope-Bridgeville  Road  in  Sec- 
tion No.  1.     F.  W.  Salmon,  Co.  Engr. 

Morrlstown,  N.  J.— Until  April  11,  by 
Board  Chosen  Freeholders,  for  improv- 
ing with  bituminous  concrete  Blackwell 
Street  and  Sussex  Turnpike  in  town  of 
Dover,  Borough  of  Wharton  and  Town- 
ship of  Randolph,  26,588  sq.  yd.;  Sussex 
Turnpike  in  Randolph  and  Roxbury 
Townships.  11,403.64  sq.  yd.,  advertised 
In  Engineering  Record.  Simon  E.  Estler, 
Director  of   Board. 

Franklin,  Pa. — Reported  desired  until 
April  3,  14,000  sq.  yd.  wire  cut  brick. 
Addiess    City    Clerk. 

Pittsburgh,  Pa.— Until  .April  5,  by  De- 
partment Public  Works  (Robt.  Swan, 
Dir.)  for  paving  and  curbing  portions  of 
L«lia.  Russell  and  other  streets,  also  for 
constructing  sewers  in  Simonton  Street 
and  Shady  Avenue,  rebuilding  bridge 
stairway  and  approaches  Plum  Way  Foot 
Bridge  and  constructing  pedestrian  sub- 
way. 

Charleston,  S.  C. — Reported  desired  un- 
til .April  in.  lor  constructing  paving  and 
sidewalks  diring  year  1916.  J.  H.  Dingle, 
City  Engineer. 

Bradentown,  Fla.— Until  April  20,  by 
Robt.  H.  Roesch.  County  Clerk,  for  grad- 
ing about  18.7  miles  and  by  grading  and 
surfacing  with  sand  asphalt  about  28 
miles  of  road  in  Sarasota-Venlce  Road 
and  Bridge  District  in  all  about  240,000 
cii.  yd.  excav.,  148,000  sq.  yd.  sand  asphalt 
surface:  296,000  lin.  ft.  concrete  curb,  etc. 

Lake  City,  Fla.— Until  April  17,  Board 
Public  Works  (J.  W.  Layne,  Secy.),  for 
21,000  sq.  yd.  with  either  modified  sheet 
asphalt  or  brick  or  both,  and  23.000  lin. 
ft.  concrete  curb.     C.  R.  Home,  Engr. 

Lafayette,  Ala. — Reported  desired  until 
April  24.  by  County  Court,  for  constructing 
16  miles  of  road. 

Jackson,  Tenn. — Reported  desired  until 
April  30.  by  H.  M.  Harris,  Commissioner 
of  Streets,  for  paving  with  vitrl.  brick  on 
concrete  base,  portions  of  Highland  Ave- 
nue, Royal  and  Poplar  Streets,  in  all 
about  55.000  sq.   yd. 

Elkton,  Ky. — Reported  desired  until 
April  15.  for  coiistructing  s  miles  mac- 
adam. Probable  cost,  »24.000.  A.  B.  Wll- 
kins.  County  Judge. 

Louisville.  Ky,— Until  April  6.  by  De- 
partment Public  Works  (Roger  O.  Mc- 
Grath,  Secy.),  for  constructing  sidewalks 
on  numerous  streets. 

Akron,  Ohio. — Reported  desired  until 
April  11.  by  County  Commissioners  (U.  G. 
High,  Clk.).  for  grading,  draining  and 
curbing  county  roads  known  as  Richfield 
Road,  Mogadore  Koad  and  the  waterbound 
macadam  county  road  known  as  Payne 
Road. 

Bucyrus.  Ohio. — Until  April  25,  by  City. 
for  Improving  12  streets,  totaling  about 
100.000  sq.  yd.,  advertised  In  Engineer- 
ing Record.  F.  J.,.  Nlederheiser,  City 
Engineer;  M.  J.  Lutz,  Director  Public 
Service. 

Cleveland,  O.— Until  April  12.  by  Board 
County  Commissioners  (E.  G.  Krause, 
Clk.)  for  grading,  draining  and  improv- 
ing Richmond  Road  No.  4.  W.  A.  Stinch- 
corab.  Co.   Surv. 

Medina,  Ohio, — Reported  desired  until 
April  "  by  Granger  Township  Commis- 
sioners for  constructing  2  miles  of  brick 
road. 

Ohio. — Until  April  7.  by  CHlnton  Cowen, 
State  Highway  Commissioner,  Columbus, 
for  following  road  improvements  Including 
bridges  and  culverts  and  grading: 

Ashland  County. — Section  "F."  Savan- 
nah-Vermillion  Road,  Ruggles  Township; 
concrete  bridge  and  approaches:  length, 
168  ft.:  cost,  17,059. 

Ashtabula  County — Section  "K,"  Cleve- 
land-Buffalo Road,  Geneva  and  Saybrook 
Township,    paving   with   brick   6.47    miles; 


tost,  {147,405;  Section  "J,"  Jefferson-An- 
derson Uoad,  Jefferson,  Lenox  and  Dorset 
Townships;    brick,   6.3   miles;   cost   $88,619. 

Belmont  County.— Section  "N,"  Barnes- 
ville-Hendryburg  Road,  Warren  and  Klrk- 
wood  Townships:  brick,  2.41  miles;  cost, 
$57,608. 

Columbiana  County.  —  Section  "Q," 
Cleveland  and  Liverpool  Road,  St.  Clair 
Township:    brick,    .98   miles;   cost,    $20,121. 

Darke  County. — Section  "E."  Cellna- 
Greenville  Road,  York  Township;  3.08 
miles:    cost    $46,850. 

Erie  County. — Section  "O,"  Sandusky- 
Norwalk  Road,  Milan  Township,  brick; 
concrete,  brick  and  waterbound  macadam 
and  brick  and  waterbound  macadam  will 
also  be  considered;  2.09  miles;  cost,  rein- 
forced concrete  and  brick,  $33,218;  con- 
crete, brick  and  waterbound  macadam, 
$25,257;  brick  and  waterbound  macadam, 
$28,197. 

Franklin  County. — Section  "M,"  Colum- 
bus-Sandusky Road,  Clinton  Township; 
brick,  .72  miles;  cost,  $48,441. 

Greene  County. — Section  "P,"  Dayton- 
Chillicothe  Road.  Beaver  Creek  Township; 
waterbound  macadam:   2.21   miles;  $13,300. 

Guernsey  County. — Section  "L,"  Cam- 
bridge-Caldwell Road,  Cambridge  Town- 
ship, bituminous  macadam:  1.26  miles; 
cost.  $13,029;  Section  "K."  National  Road, 
Willis  and  Oxford  Townships,  Lignin 
liquor  and  old  surface  treaded  macadam, 
7.48  miles;  cost,  $109,297. 

Harrison  County. — Section  "P,"  Den- 
nison-C^diz  Road.  Monroe  Township: 
waterbound  macadam,  3.59  miles;  cost, 
$36,941, 

Holmes  County. — Section  "H,"  Colum- 
lius-Millersburg  Road,  Hardy  Township: 
reinforced  concrete,  1.56  miles:    $25,121. 

Jefferson  County. — Section  "H."  Steu- 
benville-Cambrldge  Road,  Cross  Creek 
Township;  waterbound  macadam;  1.15 
miles;  cost,  $14,931. 

Madison  County. — Section  "E,"  Urbana- 
London  Road,  Somerford  and  Union 
Townships;  reinforced  concrete  and  brick; 
3.28  miles:  cost,  $60,283. 

Mahoning  County. — Section  "S,"  Akron- 
Canfield  Road,  Ellsworth  Township; 
waterbound  macadam;  2.46  miles;  cost, 
$22,066;  Section  "P,"  Youngstown-Salem 
Road,  Canfield  Township;  waterbound 
macadam;  1.5  miles;  $12,86.'?. 

Montgomery  County.  —  Section  "O," 
Dayton-Troy  Road,  Butler  Township: 
brick;  1.01  miles;  $23,815;  Section  "N," 
Cincinnati-Dayton  Road.  Miami  Town- 
ship; brick;  1.47  miles:  cost.  $36,095-  Sec- 
tion "M,"  Dayton-Troy  Road,  Butler 
Township;   brick;    1.29   miles;    $31,461. 

Morrow  County. — Section  "G,"  Marlon- 
Gallon  Road.  Canaan  Township:  water- 
bound  macadam  and  reinforced  concrete; 
2.46  miles;  $26,016;  Section  "F,"  Mt.  Gil- 
ead-Mt.  Vernon  Road,  Gilead,  Franklin 
and  Harmony  Townships:  reinforced  con- 
crete: 5.89  miles:  cost,  $99,933;  alternate 
bids  will  be  considered  on  waterbound 
macadam:  cost,  $78,500. 

Muskingum  County.  —  Section  "L." 
Zanesville-Caldwell  Road,  Wayne  Town- 
ship; bituminous  macadam;  1.78  miles: 
cost.  $27,472. 

Ottawa  County.— Section  "F,"  Port 
Clinton-Marblehead  Road.  Danbury  Town- 
ship: either  tar  bound  macadam  or  as- 
phalt bound  macadam;  3.5  miles:  cost, 
either  type.  $28,000. 

Portage  County.— Section  "W,"  Cleve- 
land-Kent Road,  Streetsboro  Township: 
reinforced  concrete:  2.74  miles;  $37,880 

Sandusky  County.— Section  "O,"  Fre- 
mont-Port Clinton  Road,  Rice  Township: 
reinforced  concrete,  1.2  miles:  cost.  $17.- 
644:  Section  "P."  .Sanduskv-Clvde  Road, 
York  Township;  brick;  1.09  miles:  $25.3.'?fl. 
Section  "N,"  Gremont-Castalia  Road, 
Townsend  Township;  waterbound  macad- 
am;  1.01  miles;   $9,252. 

Scioto  County.  —  Section  "K,"  Ohio 
River  Road,  Porter  Township,  with  either 
tar  bound  macadam,  asphalt  bound  ma- 
cadam, brick  on  rolled  foundation  or  brick 
on  concrete  foundation;  2.95  miles;  cost, 
tar  bound  macadam,  $36,893;  asphalt 
bound  macadam,  $36,893:  brick,  on  rollefl 
foundation,  $54,820;  brick  on  concrete 
foundation,  $65,012. 

Seneca  County.— Section  "O."  Tlffln- 
Bellevue  Road,  Adams  Township;  water- 
bound  macadam:  1.59  miles;  cost,  $15,210: 
Section  "P."  Upper  Sandusky-Bellevue 
"oa".  Scioto  Township:  waterbound  ma- 
cadam; 2.46  miles:  $21,258. 

Summit  County.— Section  "Q."  Akron- 
?«?'°"„'^°'"''  Springfield  Township;  brick; 
2  29  miles:  $46,821;  Section  "P,"  Akron- 
Medina  Road.  Copley  and  Bath  Town- 
ships; brick;  1.62  miles;  $32,811 

Tuscarawas  County.— Section  "L."  New- 
comerstown-Uhrichville  Road,  Mill  Town- 
frii^.i  brick:  .82  miles:  $15,573:  Section 
rv  •  n?""'''  ■  Dover  -  Mlllersburg  Road, 
rS,^**"  TPJ^.I^'^'P:  reinforced  concrete:  1.64 
miles:  $2.5  480:  Section  "M."  Canal-Dover- 
Wooster  I^ad,  Franklin  Township;  brick; 
J   mile:   $18,556. 

I  Wayne  County.— Section  "N,"  MassII- 
kJI;J^"?o*,®''  J^.oad,  East  i:nlon  Township; 
brick:   5.83  miles;  $86,120 

Williams  County.— .Section  "L,"  West 
Jr™''  u?""*  Montpelier  Road,  Superior 
Township;  waterbound  macadam  and  re- 
inforced concrete:  1.94  miles;  $21,213. 
TO-o^"  County.— Section  "A."  Palne.svllle- 
Warren  Road;  repair  Including  culverts, 
regradlng  roadbed  and  paving  with  bitu- 
minous macadam;  1.52  miles;  cost,  $12,488. 

i^ri\'"!i  P'"''iT;?*P^'"'®''  desired  until 
April    13    for    6620    yd.    brick    pavement: 

^u^blfc^'let^l^l  *"■"'"'•      ^^^''"'^  °'^«<="'' 

Fort  Wayne,  I  nd,— Until  April  4,  by 
Pmil"  iC^"^"?,  ^'"■^"i  for  paving  Clinton, 
I'll  A«H'^S"J'55=*'  ?;"<'  1*  o'her  streets.  In 
all  about  4  1/3  miles. 


Indiana.  —  By  County  Commissioners 
for  constructing  county  roads  as  follows: 

-April  4: 

Vincennes,  for  8184  ft.  gravel  road,  in 
Johnson  Township.  J.  I.  Muentzer,  Co. 
Aud. 

Bedford.  1948  ft.  gravel  or  macadam 
road  in  Perry  Township,  and  7270  ft.  in 
Indian  Creek  Township.  Ezra  W.  Ed- 
wars,   Co.    Aud, 

-April   5:  ,  , 

Indianapolis,  for  three  gravel  roads, 
between  Center  and  Warren  Townships, 
and  eight  gravel  roads  in  Center  Town- 
ship.     Leo   K.    Fesler,    Co.   Aud. 

ShelbyviUe,  for  14,914'  ft.  gravel  road 
in  Hanover  Township.  F.  W.  Fagel,  Co. 
Aud. 

Until  April  6: 

Columbus,  for  crushed  stone  road  in 
Rock  Creek,  Hawcreek  Clay,  and  Flat- 
rock  Townships.     W.  H.  Scott,  Co.  Aud. 

Until  April  15: 

Danville,  roads  in  Union  and  Liberty 
Townships.     C.   M.   Havens,  Co.   Aud. 

Bluffton,  4,784  ft.  gravel  road  and  6,356 
ft.  stone  and  rock  road  in  Rock  Oeek 
Township.     C.  T.  Kain,  Co.   Aud. 

Indianapolis,  I  nd,— Until  April  5,  by 
Board  Pub.  Wks.,  for  paving  Cornell 
.Ave.  from  Twenty-seventh  to  Thirtieth 
Street,  exclusive  of  car  tracks. 

Richmond,  Ind.— Until  April  6  by  B.  A. 
Bescher,  City  Clerk,  for  paving  Richmond 
Avenue,  about  12,260  sq.  yd.,  either  brick, 
asphalt,  concrete  or  creosoted  wood  block. 
Fred  R.  Charles,  City  Engineer. 

Groose  Pointe,  Mich.— Until  April  3,  by 
John  Kerby,  Village  Clk.,  for  reinforced 
concrete  pavement  on  Moran  Road,  In  all 
about  7300  ft. 

Reeman,  Mich.— Until  April  15  by  Sheri- 
dan Township  Board  at  Reeman  for  con- 
structing 4%  miles  gravel  roads  In  Ne- 
waygo County.  John  M.  Beem,  Township 
Clk.,  Reeman. 

Saginaw,  Mich. — Reported  desired  until 
April  11,  by  Citv  Clerk,  for  paving  eight 
streets.      Probable  cost,   $76,000. 

Elgin,  III,— Until  April  6,  by  City  Clerk, 
for  27,050  sq.  yd.  brick  pavement  on  con- 
crete foundation;  also  9700  lin.  ft.  con- 
crete curb  and  gutter.  Morgan  H.  Bright- 
man.  City  Engr. 

Berwyn,  III. — Until  April  18,  by  Board 
Local  Improvements  (Oscar  N.  Lindahl. 
.Secy.),  for  5  ft.  cement  sidewalks  on 
Rldgeland  Avenue  and  other  streets,  in 
Berwyn  Special  Assessment,  No.  87;  cost, 
$12,179. 

Pontiac,  III.— Until  about  May  1  for  8000 
sq.  yd.  of  brick  pavement  on  concrete 
foundation.  About  5000  sq.  yd.  of  wood 
block  are  also  to  be  laid  at  a  later  date. 
Total  cost  $30,000.  J.  C.  Wade.  Engineer, 
318  Sterry  Bldg. 

Marinette,  Wis,— Until  April  18,  by  A. 
L.  HiUis.  City  Engineer,  for  11,000  sq.  yd. 
reinforced    concrete    pavement. 

Racine,  Wis. — Reported  desired  until 
April  5,  by  James  Mutter,  County  High- 
way, Comr.,  for  Franksville  Racine  Road, 
about  8600  sq.  yd.  surfacing.  Twelfth 
.Street  Road.  13,300  sq.  yd.  surfacing,  and 
Corliss  Union  Road,  8,000  sq.  yd.  surfac- 
ing, etc. 

Audubon,  Iowa. — Reported  desired  until 
April  6,  by  W.  W.  Laubender,  City  Clerk, 
for  46,880  sq.  yd.  with  either  brick,  ce- 
ment concrete,  asphalt,  or  rocmac.  and 
20,630    lin.    ft.    curbing. 

Independence,  Iowa. — Re' oited  desired 
until  April  4,  by  E.  A.  Bordner,  Co.  Aud., 
for  5000  sq.  yd.  gravel  surface,  5000  cu.  yd, 
rock  excav.,  etc.  R.  W.  Gearheart,  Co, 
Engr. 

Marion,  Iowa. — Reported  desired  until 
April  17,  by  J.  J,  Wilson.  City  Clerk,  for 
paving  16  blocks  on  Seventh  Avenue, 
Ninth  Avenue  and  Eleventh  Street.  H. 
R.    Green,    Engr.,    Cedar   Rapids. 

Nevada,  Iowa. — Until  April  11.  bv  R  A. 
Davis,  City  Clk.,  with  brick,  asphaltic  con- 
crete or  reinforced  concrete,  21,000  sq. 
yd.,  and  1200  ft.  curb. 

SIgourney,  Iowa. — TTntil  April  5  (exten- 
sion of  date  from  March  23),  bv  Cltv 
Council,  for  paving  with  either  brick  Or 
concrete,  about  13,500  sq.  yd.  and  4400 
lin.  ft.  combined  curb  and  gutter.  A.  M. 
Meas,   Town  Clerk. 

Storm  Lake,  Iowa. — Until  .\pril  1  bv  J. 
K.  Buland.  City  Clerk,  for  60,000  sq.'vd. 
of  asphalt  concrete  or  bitulithir-  pavement 
on  Geneseo,  W.  Seneca  and  other  streets, 
including  45,000  lin.  ft.  concrete  curb; 
cost  $100,000.  Bruce  &  Stundeven,  Engi- 
neers, Omaha,  Neb. 

Webster  City,  Iowa.— Until  April  10,  for 
constructing  15,000  sq.  yd.  brick,  concrete 
and  asphaltic  concrete  pavement  and  9,000 
lin.  ft.  curb  and  gutter.  H.  G  Vollmer, 
Cily  Manager, 

Bemldil,  Minn,— Reported  desired  until 
April  4,  by  J.  L.  George,  County  Auditor, 
for  constructing  county  roads  Nos.  31  87 
12  and  13. 

Detroit,  Minn, — Reported  desired  until 
April  4,  by  J.  A.  Warum,  County  Auditor, 
for  8'^  miles  grading,  ditching  and  in- 
Ktnlllng    culverts. 

Duluth,  Minn.— Reported  desired  until 
April  6,  by  O.  Halden,  County  Auditor, 
for  constructing  approximately  5%  miles 
of  Gappa  Road. 

Until  April  4  (readvertlsement)  bv 
Commissioners   Public  Works,    for  paving 


with  asphalt  on  East  Superior  Street  from 
Sixteenth  to  Twenty-third  Avenues. 
Lowest  bid  opened  recently  according  to 
requirements  was   $49,474. 

Elbow  Lake,  Minn. — Until  April  3  by  C. 
M.  Nelson,  Co.  Aud.,  for  59,426  lin.  ft. 
turnpiking,  67,000  cu.  yd.  grading,  etc. 

Moorehead,  Minn, — Until  April  10,  by 
R.  C.  Price,  City  Clerk,  for  concrete, 
bituminous  concrete,  bitulithic,  creosoted 
block  and  vitri.  brick  paving  on  Eighth 
Street,  S.,  including  10,832  sq.  yd.  pavt., 
5,864  lin.  ft.  straight  curb,  etc.  A.  M. 
Hopeman.  Engineer,  Moorehead. 

Falls  City,  Neb, — Reported  desired  until 
.April  14,  by  George  Riechers,  City  CWi.. 
for  paving  in  Dist.  No.  16.     Probable  cost. 

$19,520. 

Havelock,  Neb. — Reported  desired  until 
April  7,  by  A.  J.  Blount,  City  Clerk,  for 
paving.     Probable  cost  $5,219. 

North  Platte,  Neb,— Until  April  14  by  O. 
E.  Elder,  City  Clerk,  for  45,000  sq.  yd. 
Iirlck,  concrete  and  sheet  asphalt  pave- 
ment on  Dewey,  Locust  and  other  streets, 
at  a  cost  of  $100,000,  including  5700.  lin.  ft. 
concrete  curbing.  C.  J.  McNamara,  De- 
signing Engineer,  McCabe  Building. 

WInlock,  Neb, — Reported  desired  until 
May  1,  for  constructing  one-mile  con- 
crete pavement.  Probable  cost,  $12,000. 
.Address    City    Clerk. 

Grafton,  N.  D.^Reported  desired  until 
April  3,  by  J.  H.  Johnson,  City  Aud.,  for 
sidewalks,  alley  crossings  and  street 
crossings,  etc.,  during  year  beginning  May 
1,   1916,   and  ending  March   31,   1917. 

Mayville,  N.  D. — Reported  desired  until 
April  3,  by  Henry  Leum,  City  Auditor,  for 
cement  walks.  Crossings,  etc.,  for  year 
1916. 

Tarklo,  Mo. — Until  April  3,  by  John  (J. 
Graham,  City  Clerk,  for  paving  Fourth. 
Fifth,  Maple  and  other  streets  at  a  cost 
of  $16,000.    J.  E.  Jenison,  Engr.,  Tarklo. 

Spokane,  Wash, — Reported  desired  until 
April  7,  by  Alfred  T.  Anderson,  County 
Auditor,  for  paving  Permanent  Highway 
36,360  sq.  yd.  Bids  desired  on  asphalt 
macadam,  asphaltic  concrete  and  mac- 
adam base,  asphaltic  concrete  on  oil 
bound  base.     J.  W.  Strack,  County  Engr. 

Spokane,  Wash. — Reported  desired  until 
April  7,  by  County  Commissioners  for  con- 
structing Empire  Highway  No.  13B,  in  all 
about  20,000  cu.  yd.  excav.,  36,300  sq.  yd. 
asphalt  concrete  on  macadam  base,  as- 
phaltic concrete  on  oil  bound  base.  J.  W. 
Starck,    County    Engr. 

Stevenson,  Wash. — Until  April  15,  by 
County  Commissioners,  for  constructing 
Clarke  County  Line  Cascade  Section  of 
State  Road  No.  8,  in  all  about  5,505  ft. 
Chas.   H.   .'^ellor,   Co.   Aud. 

Walla  Walla,  Wash.— Until  April  4,  by 
M.  A.  Powers,  City  Clerk,  for  16,000  ft. 
W.  H.  Reborn,  City  Engr. 

Los  Angeles,  Cal. — Until  April  10  by 
P.oard  ot  Supervisors,  Los  Angeles,  for 
constructing  1.68  miles  of  5-in.  oil  mac- 
adam pavement  on  Base  Line  Road,  near 
Whittier  Road  District  No.  1.  Also  sepa- 
rate bids  for  6.38  miles  concrete  pave- 
ment and  grading  on  Workman  Mill  Road, 
near  Whittier,  In  Road  District  No.  1,  in- 
volving approximately  26.000  cu.  yd. 
excav.,  33,700  iin.  ft.  shaping  roadbed, 
16,270  lb.  reinforced  steel,  74,690  sq.  yd. 
concrete  pavt.,  etc.,  and  estimated  cost 
$35,400. 

Ventura,  Cal.— Until  April  10  by  Board 
of  Supervisors  for  constructing  4-in.  con- 
crete pavement  16-ft.  wide  between  Ox- 
nard  and  Hueneme,  4.05  miles  and  20  ft. 
between  EI  Rio  and  Oxnard,  1.7  miles  in- 
volving 30.392  lin,  ft.  shaping  and  rolling 
roadbed,  6510  cu.  yd.  concrete  in  culverts, 
2400  lb.  reinforced  steel,  etc. 

PRICES     AND     LETTINGS. 
irindicates  award  of  contract. 

Boston,  Mass. — Following  are  three 
lowest  bids  opened  March  27  by  Metro- 
politan Park  Commission.  Boston,  for 
errading  and  surfacing  Alewife  Brook 
l''arkway  in  .Arlington  and  Somerville: 
Kelly  &  Sullivan.  25.A  Cheery  Street. 
Somerville.  $25,608:  J.  H.  Fannon,  27  A 
Hinckley  Street.  Somerville.  $27,595.  and 
Rowe  Contracting  Co.,  Brigliton.  Mai's.. 
$28,008. 

^Worcester,  Mass,— Contract  awarded 
by  Albert  Rhodes.  Street  Comr..  for  gran- 
ite to  be  used  for  19i6  to  Leonard  F. 
Burrage,    Leominster. 

Improvidence,  R.  I. — Contract  for  fur- 
ni.^hing  Tarvia  for  year  1916  awarded 
Tlarrett  Company.  Boston,  Mass.  W.  C 
I'elkey,   Clerk   Board   Contract   &   Supply. 

•  Buffalo,  N.  Y.— Rid  of  German  Rock 
.Asplialt  &  Cement  Company,  Morgan. 
Building,  at  $16,140  be  aci  epted  for  the 
repaving  of  North  Street  with  (German 
Rock  Company's  Standard  asphalt.  Spec. 
B  on  concrete  base. 

•Contract  awarded  by  Superintendent 
Department  Public  Works  for  grading 
dirt  streets,  opening  gutters,  rounding 
roadways  and  surfacing  with  hard  mate- 
rial awarded  Forks  Contracting  Company, 
at   $50,670. 

•  New  York,  N.  Y. — Contract  for  repair- 
ing sheet  asphalt  and  asphalt  block  pave- 
ments until  May  15,  1916,  where  guarantee  I 
has    expired    In    Borough    of    Manhattan.  J 
bounded    by    Twenty-third    S  reet.    North  | 
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River,  Fifty-ninth  Street  and  East  River 
(bids  opened  March  21  by  Marcus  M. 
Marks.  Borough  President),  awarded 
Uvalde  Asphalt  Paving  Company,  1 
Broadway:  estimated  cost  $27,800. 

Watertown,  N.  Y. — Following  are  bids 
opened  March  18  by  E.  W.  Sayles,  City 
Engineer,  for  paving  Franklin  Street  and 
Pacific  Square  with  3^-in.  wood  block  on 
8-in.  concrete  base:  A.  F.  McConville. 
Ogdensburg,  $28,174;  Warren  Bros.  Com- 
pany, Boston,  Mass.,  $29,216;  Franklin 
Construction  Company,  New  York,  $29,- 
465;  Morrison  &  Quinn,  Rochester,  $30,208. 

*Flemlngton,  N.  J. — Following  are  four 
lowest  bids  opened  March  23  by  County 
Board  of  Freeholders  for  (a)  constructing 
Lower  Valley  Road,  and  (b)  Clinton  West 
Postal  Road;  F.  P.  Meckes,  Long  Pond, 
Pa.,  $14,576  (awarded  contract);  Sinofooa 
&  Poore,  Rlegelsville,  Pa.  (a)  $15,666,  and 
tb)  $37,852(  awarded  contract);  M.  Irving 
Demarest,  Sewaren  (a)  Jn6,391;  C.  H. 
Winans  &  Company,  Elizabeth  (a)  $17,- 
986  E.  P.  Arbogast,  Slroudsburg,  Pa.  (b) 
$41,821;  J.  C.  Bentley,  Hackensack,  N.  J. 
(b)  $42,063;  Richards  &  Gaston,  Somer- 
ville  (b)  $41,542.  Grant  Davis,  County  En- 
gineer,  Whitestone  Station. 

-i^Erle,  Pa. — Contract  awarded  by  City 
Council  lor.  paving  Twenty-fourth  Street, 
from  Ash  to  Railroad  Street,  to  Mayer 
Bros.  Construction  Co.,  Erie,  at  $24,370. 

4rNorthampton,  Pa. — Contract  awarded 
March  16  to  Miller  &  Son,  of  Northampton 
lor  following  work  during  fiscal  year  1916 
(bids  opened  March  2),  concrete  street 
crossings  16c.  per  sq.  ft.;  concrete  curb 
and  gutter,  40c.  per  lin  ft.;  cement  side- 
walks, 10c.  per  sq.  ft. ;  earth  excavation 
for  curb  and  sidewalks,  40c.  per  cu.  yd.; 
furnace  slag  concrete  sub-base;  5  in. 
thick,  85c.;  street  grading,  48c.  per  cu. 
yd.;  concrete  street  paving,  6  in.  at  sides. 
7^i  in.  at  middle,  Kahn  armor  plates  with 
6-13-074  Kahn  road  mesh  and  Carey 
joints,  $1.46.     J.  H.  Crossart,  Town  Engr. 

-APhiladeiphla,  Pa. — Contract  awarded 
by  Director  of  Department  of  Public 
Works  for  paving  and  repairing  macadam 
roads  in  outlying  sections  of  city  to 
Paul  J.  Snyder  &  Co.,  Bailey  Building,  at 
$16,170. 

VrBaltimore,  Md. — Contract  awarded  by 
Annex  Improvement  Commission  (F.  W. 
McKinney,  Chief  Engineer)  for  grading, 
curbing  and  paving  with  asphalt  twenty- 
five  streets,  in  all  approximately  55,000  yd., 
to  Patri<;k  Flanigan  &  Sons,  Livingston 
and  Calvert  Streets,  at  $94,315. 

♦Contract  tor  concrete  paving  on  alleys 
(bids  opened  March  22)  awarded  Consoli- 
dated Engineering  Company,  Calvert 
BIdg.     n.  M.  Cooksey,  Highway  Engineer. 

-APortsmouth,  Va. — Contracts  awarded 
by  Common  Council  to  F.  J.  McGuire, 
Norfolk,  at  $1.59  per  sq.  yd.  for  paving 
several  streets  with  asphalt  and  at  $1.35 
per  sq.  yd.  for  paving  Queen  and  Craw- 
ford Streets  approach  to  ferry  and  ter- 
minals  with   rockmac. 

Birmingham,  Ala.  —  See  "Miscellane- 
ous." 

♦Cincinnati,  Ohio — Contract  awarded  by 
Board  of  Control  to  Edward  Ryan,  Cincin- 
nati, for  paving  Reading  Road  from 
Mitchell  Avenue  to  Paddofk  Road,  about 
7800  sq.   yd.   wood  block,  at  $29,789. 

♦Cleveland,  Ohio. — Board  of  Control 
March  17  awarded  contracts  as  follows: 
To  Roehl  Bros.,  Thompson  Boulevard  and 
West  Twenty- fifth  Street,  for  East 
Thirty-ninth  and  Ninetieth  Streets,  West 
Eighty-fourth,  Eighty-eighth,  Forty-third, 
Eighty-second,  Eighty-sixth  and  Eighty- 
ninth  Streets  at  a  total  of  ?44,466;  C.  E. 
Wilson  &  Son.  East  123d  Street,  $10,906; 
Gould  &  Mayback,  East  156th  Street,  $28,- 
382;  Roelil  Bros.,  Thompson  Boulevard 
and  Ciark  Street;  East  Seventy- third. 
Sixty-seventh,  Seventy-second  and  Sixty- 
sixth  Streets.,  total  $20,495;  Cleveland 
Trinidad  Paving  Company,  420  Lakeside 
Avenue,  N.  E.,  Quincy  Avenue,  $29,554; 
Enterprise  Paving  &  Construction  Com- 
pany, 8436  Broadway,  East  Seventy-flfth, 
Eighty-first  and  Eighty-second  Streets 
and  -Maiek  Place,  total  $21,478. 

♦  Elyrla,  Ohio. — Contract  awarded  by 
Director  Public  Service  for  paving  Ox- 
ford Court  with  sheet  asphalt  to  Hill  & 
Hill,  Elyria,  at  $9,717. 

♦  Fort  Wayne,  Ind. — Contracts  awarded 
by  County  Commissioners  for  macadam- 
izing Row  Road  in  Monroe  Township. 
11,400  ft.  in  length,  to  Ellison  &  Co.. 
Monroevllle,  at  $9,362,  and  Youse  Road 
in  Madison  Township,  10.682  ft.  long, 
to  A.  H.  Fry,  Madison,  at  $10,200. 

♦  Indianapolis,  Ind. — Contract  awarded 
by  Board  of  Public  Works  for  850,000  gal. 
road  oil  to  Indian  Refining  Co.,  17  Bat- 
tery Place.  New  York,  at  $4.62  for  each 
100  gal.     R.  ,1.  T.  .Jeup,  City  Engineer. 

♦Warsaw,  Ind. — Contract  awarded  by 
County  Commissioners  for  constructing 
three  miles  concrete  highway  south  of 
Sidney  to  Brooks  Construction  Co.,  Fort 
Wayne. 

♦Cadillac,  Mich.— Contract  awarded  for 
con.'^tructinK  concrete  boulevard  around 
north  side  Lake  Cadillac  to  A.  J.  Murphy, 
Port  Huron. 

♦  Eagle  River,  Mich. — Contract  for  con- 
structing trunk  line  road  awarded  Smith 
Byera  &  Sparks,  Houghton,  at  $24,812. 
r'arl  n.  St-lth,  Highway  Engineer, 
Ahmeek. 


♦Chicago,  III. — Contract  awarded  Ban- 
Clay  Company  for  600.000  paving  bricks. 
They  bid  $15.60  per  thousand  within  Chi- 
cago switching  district  and  J117.50  per 
thousand  without.  Contract  for  6-ton  tan- 
dem road  roller  awarded  Barber  Asphalt 
Company,  7  South  Dearborn  Street,  at 
$1,695.     A.  W.  Miller,  Supt.  Streets. 

Lowest  bid  opened  March  23  by  A.  W. 
Miller.  Supt.  of  Streets,  for  furnishing 
1500  tons  asphalt,  submitted  by  Sim  Co., 
2429  South  Halsted  Street,  at  $15.40  de- 
livered in  tank  and  $17.40  delivered  In 
cartons. 

♦  Elgin,  III. — Contract  for  paving  Grove 
Street,  11,800  sq.  yd.,  awarded  Logan  & 
Glertz  Construction  Company,  Elgin,  at 
$1.33  per  square  yard  for  Burlington 
brick  and  $1.20  per  square  yard  for  new 
foundation,  total  $15,719.  Other  bidders, 
Ben  Gross,  I^  Porte,  Ind.,  $16,570,  and 
Illinois  Hydr.  Stone  &  Construction, 
Elgin,  $16,924.  North  Giftord  Street 
awarded  McCarthy  Improvement  Com, 
pany,  Davenport,  Iowa,  at  $1.48  per  square 
yard  for  7776  sq.  yd.  asphaltic  concrete 
pavement  (Sarco),  45  cts.  for  4822  Un.,  ft. 
curb  and  gutter,  etc.,  total  $15,594.  Next 
three  bidders:  Ben  F.  Gross,  LaPorte, 
Ind..  $15,807:  (Stanolind)  and.  $16,040 
(Texaco)  F.  P.  Caughlin  Company,  Chi- 
cago, $16,309.  and  White  Construction 
Company,  Chicago,  $16,426. 

♦  Rock  Island,  III. — Contract  awarded 
McCarthy  Improvement  Co.,  of  Daven- 
port. Iowa,  for  brick  paving  on  Forty- 
fourth  Street  from  Fourteenth  to  Eight- 
eenth  Avenues,    at   about   $15,000. 

♦Appleton,  Wis. — Lowest  bid  opened 
March  24  by  A.  C.  Remley.  City  Engineer, 
for  10,000  yd.  brick  pavement,  submitted 
by  Grenunke  Bros.,  Appleton,  at  $2.19 
per  sq.    yd. 

♦  Manitowoc,  Wis. — Contract  awarded 
Rasmussen  &  Sons  Co.,  Oshkosh,  Wis., 
for  four  blocks  of  asphalt  paving,  about 
10.732  yd.,  at  $1.72  per  yd.,  and  to  Murphy 
Construction  Co..  Manitowoc,  about  17,920 
sq.  yd.  vitr.  brick  pavt..  at  $2,085  per  sq. 
yd.     Harry  F.   Kellut,   City  Attorney. 

♦  Marshfield,  Wis. — Contract  awarded 
Cast  Stone  Construction  Company,  Eau 
Claire,  for  14,000  sq.  yd.  reinforced  con- 
crete pavement  at  $1.60  per  sq.  yd.,  and 
Peterson  Construction  Company,  Kenosha, 
for  16,000  sq.  yd.  vitr.  brick  at  $2.10  per 
sq.  yd. 

Clear  Lake,  Iowa. — Following  are  bids 
opened  March  15  by  E.  B.  Stlliman,  City 
Clerk,  for  27,000  sq.  yd.  pavement:  Des 
Moines  Asphalt  Co.,  Des  Moines,  $1,725 
and  $2.58  Trinidad,  Bermudez,  creosote 
Perrington  or  concrete;  Adams  Co., 
Quincy,  $1.58  tarvia:  Ford  Paving  Co.. 
Cedar  Rapids.  $1.76  Trinidad.  $2.49  creo- 
sote  block   and   $1.72  Othar  or  artiflc. 

♦Eagle  Grove,  Iowa. — Contract  for  con- 
crete pavement  on  Lucas  and  Lincoln 
Avenues  awarded  .lensen  &  Kraere.  Sioux 
City,  at  1.43%  per  sq.  yd.  S.  Middleton, 
City  Clerk. 

♦  Forest  City,  Iowa.— Contract  awarded 
.1.  S.  McLaughlin  &  Sons.  Red  Oak,  Iowa, 
for  20.000  sq.  yd.  sheet  asphalt  paving  at 
$1.66  per  sq.  yd  and  16,762  lin.  ft  curb  and 
gutter  at  58r.  Theo.  S.  Delay,  Consulting 
Engineer,  Creston. 

♦  McGregor,  Iowa. — Contract  awarded 
by  Board  of  Public  Works  for  paving  % 
mile  Main  Street  with  brick  to  Lee 
Brothers,    Dubuque,    at   $45,000. 

♦  Montlcello,  Iowa. — Contract  awarded 
P.  K.  Hahn,  Cedar  Rapids,  for  paving 
(bids  opened  March  16)  13.100  sq.  yd.  ver- 
tical fibre  brick  paving  $1.76;  7.850  lin.  ft. 
combined  curb  and  gutter,  65  cts  ;  600 
lin.  ft.  curb  (relined).  20  cts.;  450  lin.  ft. 
curb  bars,  15  cts.;  340  sq.  yd.  alley,  $1.25: 
1.000  sq.  ft.  walks  (repairing),  15  cts.; 
3.200  cu.  vd.  grading.  40  cts.,  etc  ;  total, 
$30,396.     C.  J.  Northrop,  City  Clerk. 

♦Sioux  City,  Iowa. — Contract  awarded 
by  Board  Public  Works  for  paving  35,000 
vd.  to  P.  C.  Hansen  &  Son,  Atlantic,  at 
about  $60,000. 

♦  Duluth,  Minn. — Bid  of  Rogers  &  Mc- 
Lean, 422  Lyceum  Bldg.,  at  $63,257  for 
paving  West  First  Street  recommended  by 
City  Council  for  award. 

♦St.  Cloud,  Minn. — Contract  awarded 
Hanlon  &  Okes.  Minneapolis,  for  35,862 
SQ.  yd.  creoaoted  block;  and  to  General 
Contracting  Company.  Minneapolis,  for 
17,353  sq.  yd.  bitulithic.  George  C.  Mag- 
nuson,  City  Clerk. 

♦  St.  Paul,  Minn. — Contract  for  furnish- 
ing 47,600  yd.  of  yellow  pine  paving  blocks 
(bids  opened  March  20)  awarded  Republic 
Creosoting  Company,  Minneapolis,  at  $1.4.S 
per  sq.  yd.:  other  bidders:  Kettle  River 
Company,  Minneapolis.  $1.52%  and  Ayer 
&  Lord  Tie  Company,  $1.53%.  August 
Hohenstein,  Purchasing  Agent. 

♦  Hastings,  Neb. — Contract  awarded 
Watts  &  Amoman  at  $1.54  r'^r  sq.  yd.  for 
150,000  yd.  sheet  asphalt  and  45c.  per  lin. 
ft.  for  90,000  ft.  combined  curb  and  gut- 
ter.    W.  H.   Fuller,  City  Engineer. 

♦Anaconda,  Mont.  —  Contract  awarded 
by  City  Council  for  paving  Commercial 
Avenue,  with  a.sphaltum  concrete  with 
mixed  base,  to  Clifton  &  Applegate.  care 
of  Belts  &  Bingham,  Anaconda,  at  $36,156. 

Little,  Rock,  Ark.— Lowest  bid  submit- 
ted to  City  Commissioners  for  paving  in 
Street  Improvement  Dlstrirts  Nos.  9  and 
244  submitted  by  I.  P.  Shelby  &  Co.,  Lit- 
tle Rock,  at  $65,900. 


♦Aransas  Pass,  Tex. — Contract  awarded 
by  Commissioners  San  Patricio  Indepeni- 
cnt  Road  District  No.  3  to  Southern  En- 
gineering Company,  San  Antonio  and  Cor- 
pus Chrlstl,  to  build  new  roads,  24  miles 
in  all,  costing  apiiroximately  $60,000,  about 
40  cts.  per  sq.  yd.;  one  road  is  to  be  from 
Aransas  Pass  to  Ingleside  and  another 
from  Aransas  Pass  to  within  3%  miles 
of  Gregory.  Ro.ads  will  be  Mathls  adobe 
coated  with  crude  petroleum  and  rolled. 

Houston,  Tex. — Following  are  bids 
opened  March  10  by  E.  E.  Sands,  City 
Engineer,  for  paving  Main  Street  from 
N.  C.  L.  McKinney  Avenue  to  G.  H.  & 
S.  A.  Ry. :  Horton  &  Horton,  Houston, 
wood  block,  $247,457  and  $251,888,  5  and 
10-year  respectively,  Uvalde  block,  10- 
year  guarantee,  $188,588,  and  Westrumlte, 
5-year  guarantee,  $184,157;  Texas  Bitu- 
lithic Co.,  Union  National  Bank  Bldg., 
bitulithic,  five-year,  $201,483;  Lester 
Levy,  nine  bids,  from  $136,633  to  $222,088, 
according  to  material  used;  Eureka  Pav- 
ing Co.  of  Houston,  12  bids,  from  $151,115 
to  $226,442. 

♦Montesano,  Wash, — Following  are  four 
lowest  lids  opened  March  20  by  County 
Commissioners  for  constructing  East 
Hoquiam  Road  and  Permanent  Highway 
No.  12,  including  culverts:  Oliver  &  Oliver, 
Portland,  Ore.,  $24,000;  Nela  Johnson, 
Hoquiam,  two  bids,  $24,331  and  $24,750 
(awarded  contract);  Rowland  Bros.,  Cos- 
mopolis,  $26,800  and  $27,200;  August  Wal- 
lin,  Aberdeen,  $28,198  and  $28,798.  George 
Robertson,  County  Engineer;  W.  D. 
Campbell,  County  Auditor. 

♦  RitzvMIe,  Wash. — Contract  awarded  by 
County  Commissioners  for  constructing 
Permanent  Highway  No.  2A  to  Chlndall 
Co.,  Spokane,  at  $52,493.  Other  bids  were: 
Cascade  Construction  Co.,  Seattle,  $53,624; 
Spokane  Asphalt  Macadam  Paving  Co., 
Spokane,  $53,125;  H.  C.  Malott,  Seattle, 
$54,100.  O.  J.  UeSpain,  County  Engineer. 
J.  L.  Cross,  County  Aud. 

♦Seattle,  Wash. — Contract  for  grading 
on  Ranier  Avenue  awarded  by  Board  of 
Public  Works  to  Burnett  Construction 
Co.,  909  Second  Avenue,  S.,  at  $80,415. 

♦Washington. — Contract  awarded  by 
State  Highway  Commission,  Olympia,  for 
surfacing  7%  miles  on  Pacific  Highway 
from  Toledo  south  in  Lewis  and  Cowlitz 
Counties  with  gravel  to  Jarvis  &  Burk- 
heimer.  Liberty  Bldg.,  Seattle,  at  $13,652. 
(Bids  opened   March  20.) 

♦Burbank,  Cal. — Contract  awarded  by 
Board  of  Supervisors,  Los  Angeles,  to  E. 
A.  Baker,  407  H.  W.  Hellman  Building, 
Los  Angeles,  for  constructing  5-ln.  con- 
crete pavement,  28  and  30  ft.  wide,  and 
concrete  curbs,  on  Grand  Avenue  and 
Tenth  Street,  Town  of  Burbank,  Road 
Improvement  District  No.   63,  at  $12,998. 

♦Los  Angeles,  Cal. — Contract  awarded 
California-Arizona  Construction  Company, 
1700  East  Washington  Street,  for  115,656 
sq.  ft.  asphalt  pavement  on  Manhattan 
Place   at   $12,601. 

♦Contract  awarded  Coast  Construction 
Co.,  363  S.  Hill  Street,  for  125,000  sq.  ft. 
concrete  pavement,  57,300  sq.  ft.  cement 
walk,  8,800  ft.  cement  curb,  etc.,  at  $32,459. 

♦Contract  for  asphalt  pavement  on 
Stratford  Road  awarded  B.  Crites,  129 
South  Rio  Street,  at  $9,688. 

♦Globe,  Ariz. — Contract  for  construct- 
ing 8  miles  of  scenic  highway  In  Gila 
River  (ianyon  awarded  Toohey  &  John- 
son, Phoenix,  at  $105,000.  Excavation 
will  approximate  100,000  cu.  yd.,  76.00(1 
being  solid  rock.  M.  R.  Lesher.  Chief 
Clerk,    County   Highway    Department. 

♦Phoenix,  Ariz. — Contract  for  approxi- 
mately 20,863  sq.  yd.  pavt.  and  9368  Un.  ft. 
cement  curb  and  gutter  in  Washington 
Street  and  Seventeenth  Avenue,  awarded 
California-Arizona  Construction  Co.,  1700 
East  Washington  Street,  Los  Angeles, 
Cal.,  at  $37,250. 

♦WInkelman,  Ariz. — Contract  awarded 
Toohey  &  Johnson,  Phoenix,  for  about  5 
miles  of  road  between  Winkelman  and 
Christmas,  at  $100,282. 

Wallace,  Idaho. — Following  are  bids 
opened  March  14  by  Council  for  paving 
the  streets  of  District  No.  4:  C.  M.  Payne, 
Spokane,  Wash.,  Diamond  Surface,  4-ln. 
concrete  base,  1-in.  binder,  $1.51  per  sq. 
yd..  $1.64  per  sq.  yd.  5-in.  base;  Standard 
Asphalt  Paving  Co.,  Spokane,  Wash.,  3-in. 
wood  block,  on  4-in.  concrete  base,  $2.69; 
Spokane  bitulithic,  1%-in.  surface  on  ihi- 
in.  concrete  base,  $1.54;  asphaltic  con- 
crete, 2-in.  top,  3-ln.  foundation,  $1.33; 
Warren  Construction  Co.,  Portland,  Ore., 
light  standard  bitulithic,  $1.64;  bitulithic 
resurface,  $1.54;  standard 'bitulithic,  $1.74; 
Nanaimo  Paving  Co.,  Vancouver,  B.  C 
asphaltic  concrete,  4-in.  macadam  base, 
2-in.  wearing  surface,  $1.36;  asphaltic 
concrete,  2%-ln.  bituminous  base,  1%-in. 
wearing  surface,  $1.16;  asphaltic  concrete, 
3-in.  bitulithic  base,  2-in.  wearing  sur- 
face, $1.31;  standard  bitulithic,  $1.84;  light 
standard  bitulithic,  $1.73:  bitulithic  resur- 
facing, $1.65;  Mitchell  Brothers,  Spokane, 
Wash.,  asphaltic  concrete  with  bitumin- 
ous base,  $1.52;  stradimot,  6-in.  with  base, 
$1.35;  asphaltic  concrete  with  macadam 
base.  $1.35;  Ledingham  &  Cooper.  Van- 
couver. B.  C..  asphaltic  concrete  macadam 
base.  $1.30:  bituminous  base,  $1.42;  Spo- 
kane Bitumas  Paving  Co.,  Spokane, 
Wash.,  bituminas,  3-in.  bituminous  base, 
$1.06%;  on  5-in.  concrete  base  with  1-In. 
binder,  $1.42%;  on  4-in.  base  with  1-in. 
binder,  $1.30%:  Clifton  Applegate  Co., 
Spokane,  Wash.,  wood  block,  4-in.  con- 
crete base.   $3.15;  asphaltic  concrete,  5-in. 

crushed  rock  base,  $1.40;  asphaltic  paving, 


2%-in.  bituminous  base,  $1.35;  asphaltic 
concrete.  2-in.  resurfacing  base,  $1.23;  as- 
phaltic concrete,  4-ln.  crushed  rock  base, 
.^1.32;  asphaltic  concrete,  3-in.  bituminous 
base,  $1.42;  Independent  Asphalt  Paving 
Co.,  Seattle,  Wash.,  asphaltic  concrete, 
bituminous  base,  $1.10;  concrete  base, 
$1.45;  macadam  base,  $1.06;  Oregon  En- 
gineering &  Construction  Co.,  asphaltic 
concrete  resurfacing,  2-ln.  top,  2-ln. 
macadam  base,  $1.26. 

♦Montreal,  Que. — Contract  awarded 
March  17  by  Board  of  Control  for  6.000 
tons  asphalt  to  Warner-Qulnlan  Asphalt 
Co.,  Syracuse,  N.  Y.,  at  119.33  per  ton; 
total,  $115,980. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED     WORK. 

Providence,  R.  I. — City  Council  reported 
conaiderlng  garliage  disposal  piant  to  cost 
$300,000.     William  C.   Pelky,   City  Clerk. 

Logansport,  Ind. — Construction  of  a  re- 
duction plant  instead  of  an  incinerator, 
as  previously  contemplated,  is  being  con- 
sidered by  city.     Address  City  Clerk. 

River  Forest  (Post  OfTlcs  Chicago),  III. 
—Election  to  be  held  April  18  to  vote  on 
constructing  an  incinerator  plant  to  cost 
$10,000.     A.   S.   Hatch,  Village  Clerk. 

College  Station,  Tex. — Contract  soon  to 
be  let  for  a  garbage  incinerator,  10  to 
15  tons  capacity.  Dr.  Otto  Ehilnger,  Col- 
lege Station,  is  one  of  the  committee  In 
charge. 


HYDRAULIC  CONSTRUC- 
TION   AND    RIVER 
IMPROVEMENTS 


PROPOSED     WORK. 

Dock— Providence,  R.  I.— City  Council 
S^n'^S^  Committee  is  considering  spending 
$300,000  on  equipment  of  new  municipal 
dock.     William  C.  Peikey,  City  Clerk. 

Sea-wall — Providence,  R.  I Construc- 
tion of  a  600-ft.  seawall  at  Henderson 
Street  by  city  reported  being  considered: 
probable  cost,   $100,000. 

Wharf    and    Shed— Providence,    R.     I 

New  England  Steamship  Company  Intends 
erecting  a  concrete  and  iron  48  x  270-ft 
wharf  and  25  x  500-ft.  freight  shed  on 
India  Street. 

Dredging— New  York,  N.  Y.— War  De- 
partment has  recommended  to  Congress 
an  appropriation  of  $510,000  for  the  fur- 
ther improvement  of  Newtown  Creek  at 
New  York  City,  and  its  tributaries,  Dutch 
Kills,   Maspeth   Creek,   and   English  Kills. 

Pier—Jersey  City,  N.  J.— Lehigh  Valley 
R.  R.„(E.  B.  Ashby,  Ch.  Engr.,  143  Lib- 
erty Street,  New  York),  plans  construct- 
ng  a  freight  terminal  steamship  pier  and 
loft  buildings  costing  about  $5,000,000  in 
Jersey  City.  This  Improvement  is  con- 
tingent upon  arrangement  being  made 
with  city  authorities  regarding  taxes  and 
other   rights. 

Waterway— Trenton,  N.  J.— Governor 
has  signed  a  bill  appropriating  $75,000 
'or  inland  waterway  connecting  Barnegat 
Bay  and  Manasquan  Inlet. 

Levee  Work— Shrevesport,  La.— Caddo 
Levee  Board  proposed  spending  $160,000 
in  reclamation  project,  dredging  and 
??"'^h  Address  President  Caddo  Levee 
Board,    Shrevesport. 

Seawall— Bay  St.  Louis,  Miss.— Wave- 
land  Seawall  District  Commissioners  en- 
gaged David  U.  Morris,  Mobile,  Ala.,  to 
survey,  plan  and  superintend  construc- 
tion of  a  seawall  for  the  Waveland  front 
A  reinforced  concrete  wall  6  ft  above 
mean  low  tide  with  wide  base  an(3  a  heel 
projecting  outward   is  contemplated. 

Drainage— Paducah,  Ky.— County  Com- 
missioners have  been  directed  to  con- 
struct the  Mayfield  Drainage  ditch  esti- 
mated to  cost  $300,000. 

pralnage— Jacksonville,  III.— Jackson- 
ville Engineering  Company,  Jacksonville 
engaged  to  prepare  plans  for  the  Scott 
P^^l'/o  Drainage  &  Levee  District  calling 
for  138,000  yd.  excav.,  68,000  yd  levee 
work. 

Drainage  —  Jacksonville,  III. — Contract 
will  be  let  in  about  90  days  for  construct- 
ing the  Hillview  Levee  and  Drainage  Dis- 
trict to  include  one  drainage  pumping 
plant  60-in.  centrifugal  pump  and  240  000 
cu.  yd.  excav.  Caldwell  Engineering  Com- 
pany, Jacksonville,  Engineers. 

Drainage— Humboldt,  Wis. — Contract 
will  be  let  this  spring  for  constructing 
part  of  the  drainage  district  contemplated 
here.  The  entire  district  will  include 
about  38  miles  of  open  ditch.  Steller  En- 
gineering Company,  Engineers,  73  Loan  & 
Trust  Bldg.,  Milwaukee. 

Drainage  —  Pensaukee,  Wis.  —  Surveys 
now  being  made  for  Drainage  district  to 
consist  of  10  miles  of  open  ditch.  Steller 
Engineering  Company,  Engineers,  73  Loan 
&  Trust  Bldg.,  Milwaukee. 
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Drainage — Sac  City,  Iowa. — Drainage 
work  in  Sac  City  is  under  consideration. 
Cost  is  estimated  at  ?81.000.  part  drag 
line  and  part  floater  dredge  work,  pos- 
sibly pumping  plant  will  be  put  in  it 
river  section  of  ditch  is  rejected.  Con- 
tract will  be  let  about  June  1.  Seth  Dean, 
Engineer,   Glenwood. 

Ditch — Grand  Rapids,  Minn.  —  Surveys 
completed  for  proposed  ditch  in  Itasca 
County;  cost  $22,000.  Address  County 
Clerk. 

River  Improvementa — Kansas  City,  Kan. 
— All  bids  opened  March  20  by  County 
Commissioners  for  removing  obstructions 
from  Kansas  River  between  James  Street 
Bridge  and  West  Kansas  .\venue  Bridge 
have  been  rejected.  Will  readvertlse.  F. 
M.  Holcorab,  County  Clerk. 

Levee — Fremont,  Neb. — Citizens  of  Val- 
ley voted  to  build  a  new  levee  from  Val- 
ley west  to  edge  of  Douglas  County  to 
connect  with  Fremont  District. 

Drainage — Wentworth,  S.  D. — It  is  con- 
templated to  drain  2300  acres  of  marsh 
land  in  Moody  and  Lake  Counties,  esti- 
mated excavation  249,060  cu.  yd.:  esti- 
tnated  cost  $64,352.  Charles  A.  Trimmer. 
Engr.,    Madison,    S.    D. 

Drainage — Gregory,  Mo. — Construction 
of  a  drainage  system,  levee  and  pump 
house  in  territory  extending  from  bluffs 
to  Mississippi  River  and  from  Gregory 
south  to  Fenway.  Mo.,  in  all  about  10,000 
acres.  Is  contemplated  at  a  cost  of  $225,- 
000.  B.  F.  Glahn  of  Palmyra,  Attorney 
for  district. 

Rich  Hill,  Mo.— Jas.  A.  Flanning,  of 
Butler,  is  engineer  for  the  Lone  Oak 
Levee  District,  which  includes  260,000  cu. 
yd.  excav.  in  8  miles  of  levee;  cost  $25.- 
000.     J.  F.    Kern,   Secy.   District. 

Drainage — Earle,  Ark. — Commissioners 
of  Drainage  District  No.  3  taking  steps  to 
arrange  for  a  $240,000  bond  issue  for 
drainage  work.  Guy  Bland  of  Crawfords- 
ville  Is  one  of  the  commissioners. 

Drainage— Marlon,  Ark.— Drainage  Dis- 
trict No.  3  is  to  be  constructed  at  a  cost 
of  $250,000.  Work  is  to  be  done  by  four 
dredge  boats.  W.  E.  Ayers,  Engineer. 
Memphis,  Tenn.;  H.  A.  Morrison.  Secy. 
District. 

Drainage  —  Newport,  Ark.  —  Reported 
County  Commissioners  considermg  drain- 
age of  Village  Creek  Basin  at  a  cost  of 
9400,000. 

Levee— Ennis,  Tex.— O.  W.  Flnley.  612 
West  Tyler  Street,  Ennis,  is  engineer  for 
the  Ellis  County  Improvement  District- 
District  No.  2  is  about  10  miles  long- 
will  reclaim  12,750  acres  of  bottom  land. 
Bonds  amounting  to  $93,000  have  been 
sold   for  this  project. 

Seawall— Galveston,  Tex.— Seawall  and 
breakwater  bonds  for  $25,000,  causeway 
bridge  $10,000  and  Special  Road  1913  bonds 
for  $7,000  will  be  sold  April  10  by  John  M. 
ilurch,  Co.  Aud. 

Seawall — Galveston,  Tex.— Secretary  of 
War.  In  a  letter  to  Congress,  recom- 
mended an  appropriation  of  $303,500  for 
repairs  and  restoration  of  seawall,  retain- 
ing and  fill  at  Galveston  and  for  urgent 
repairs  to  batteries  used  for  defense  ol 
city. 

irrigation  —  Harllngen,  Tex.— All  bids 
opened  March  11  for  engine  and  pumping 
plant  for  Cameron  County  Irrigation  Dis- 
trict No.  1  rejected.     Gordon  Hill,  Secy. 

Drainage — IHouston,  Tex.— Improvement 
bonds  for  $1,325,000  have  been  sold,  in- 
cluding $325,000  for  harbor  Improvements 
and  $400,000  (or  drainage.       -,. 

Irrigation  —  McAllen,  Tex.  —  The  im- 
provements to  the  Louisiana  Rio  Grande 
Canal  System  includes  installation  of  new 
3«-iii.  pump  at  second  lift,  with  engines 
and  all  necessary  equipment.  C.  A.  Phil- 
lips, City  Clerk. 

Drainage — Palettine,  Tex. — Commission- 
ers Court  is  taking  steps  to  form  the 
Anderson  County  Levee  Drainage  Dis- 
trict No.  1.  A  levee  5i4  miles  long  and 
16  ft.   high  Is  to  be  built. 

Hydroelectric  Plant — Chelan,  Wash.— 
Reported  Great  Northern  Ry.  Company 
(A.  H.  Hogeland,  Ch.  Engr.,  St.  Paul. 
Minn.),  is  taking  steps  to  construct  a 
hydroelectric  power  plant  at  Lake  Chelan, 
to  cost  $3,000,000. 

Drainage  —  Everett,  Wash.  —  Commis- 
sioners of  Kellogg  Marsh  Drainage  Dis- 
trict engaged  Petry  Niles,  care  of  Coast 
Engineering  Company,  Everett,  to  make 
surveys  and  plans  for  draining  5000  acres 
In  District.     Cost  $100,000. 

Irrigation — Okanogan,  Wash. — The  Aen- 
eas-Bonaparte Irrigation  Dist.  of  Okano- 
gan proposes  to  issue  bonds  and  irrigating 
5000  acres;  cost  $225,000.  Preliminary  -re- 
port submitted  by  W.  C.  Muldrow  of  Mui- 
drow  &  Everett,  Engrs.,  Okanogan. 

Drain — Puyallup,  Wash. — Contract  soon 
to  be  let  by  city  for  constructing  a  con- 
crete drain  in  south  end  of  city  costing 
$31,000.     J.  L.  La.  Plante.  City  Clerk. 

Erection  of  Elevator — Astoria,  Ore. — 
Contract  will  be  let  about  May  for  foun- 
dation and  erecting  the  grain  elevator 
and  coal-handling  equipment  which  have 
been  purchased.  F.  J.  Walsh.  Chief  En- 
■  gineer,  Port  of  .Astoria  Commission. 


Irrigation — California.- Leon  Bly  1350 
Washington  Street,  San  Francisco,  has 
received  permission  from  State  Water 
Commission  to  use  waters  of  Eagle  Lake 
for  Irrigation  purposes  in  Honey  Lake 
Valley,    Lassen   County. 

Irrigation- Cardiff,  Cat. — Citizens  voted 
in  favor  of  establishing  an  irrigation  dis- 
trict. Election  to  be  held  in  60  days  to 
vote  $100,000  bonds  for  constructing  the 
system.     Address  City  Clerk. 

Drainage  —  Elslnore,  Cal. — Board  of 
Supervisors  at  Riverside  voted  to  form  a 
drainage  district  comprising  about  10 
sijuare  miles  and  embracing  town  of  Elsl- 
nore to  control  flood  waters  of  Lake  Elsl- 
nore. 

Irrigation — Hanford,  Cal. — Stratford  Ir- 
rigation District  being  formed  for  the 
purpose  of  developing  water  for  irrigation 
from  Kings  River  and  tributaries;  about 
10.000  acres.  L.  L.  Dennett  of  Modesto. 
Attorney. 

Dam  Improvements — Uos,  Angeles,  Cal. 
—William  Mulholland,  Ch.  Engr.  Los 
Angeles  Public  Service  Bd.,  engaged  by 
city  to  inspect  and  report  on  improve- 
ments to  impoundig  basin  back  of  Cedar 
River   masonry   dam. 

Harbor  Improvements — Los  Angeles, 
Cal. — Preliminao'  plans  being  prepared 
by  S.  A.  Jubb,  Asst.  Harbor  Engineer, 
for  bulkheads.  Alls  and  other  improve- 
ments necessary  for  steamship  terminal 
and  industrial  site  on  3000  ft.  of  front- 
age on  West  Basin,  San  Pedro  Harbor. 
Board  of  Harbor  Commissioners  contem- 
plate spending  $1,500,000  for  the  first  unit 
and  about  $5,000,000  for  complete  terminal 
facilities. 

Pier — Manhattan  Beach,  Cal. — Engineer 
engaged  by  City  Trustees  to  prepare  plans 
for  pleasure  pier  to  cost  $90,000  plans  for 
pavilion  costing  $20,000  to  be  prepared  bv 
Train  &  Williams,  226  Exchange  Bldg., 
Los  Angeles. 

Levee  —  Portervllle.  Cal.  —  City  and 
county  officials  and  the  Southern  Pacific 
R.  R.,  represented  by  F.  M.  Worthing- 
ton,  of  Bakersfield,  Supt.  of  the  San  Joa- 
quin Division  of  the  R.  R.,  are  consider- 
ing the  construction  of  levees  and  dams 
to  protect  Porterville  and  district  from 
high  water  in   the   Tule   River. 

Irrigation — Turlock,  Cal. — Directors  of 
Turlock  Irrigation  District  (H.  V.  Melkle, 
Ch.  Engr.)  are  considering  developing 
electric  power  for  drainage  and  Irriga- 
tion purposes,  Including  1600  hp.  at  Hick- 
man drop  in  main  canal,  including  50 
pumps  for  drainage  purposes.  Cost  is 
estimated    at    $169,000. 

Flood  Protection — Safford,  Ariz. — M.  L. 
Marshall,  Consulting  Engineer  in  the 
office  of  the  Secretary  of  the  Interior, 
Washington,  D.  C,  has  completed  an  in- 
vestigation of  the  flood  conditions  and 
prospects  of  flood  control  in  Upper  Gila 
Valley;  probably  $50,000  will  be  spent  in 
experimental  work  in  controlling  floods 
along  Gila  River  in  this  section. 

Dam — Twin  Falls,  Idaho. — J.  M.  Burk- 
ett.  Engineer,  recommends  to  Council 
the  construction  of  a  rock  filled  dam  with 
cement  concrete  core  in  preference  to 
either  a  steel  bridge  or  a  simple  rock 
nil  dam  for  the  proposed  power  plant 
for  the  city;  estimated  cost  piO.OOO.  Ad- 
dress   City    Clerk. 

BIDS     DESIRED. 

Dredging — Boston,  Mass. — Until  April  5 
by  Board  of  Harbor  and  Land  Commis- 
sioners, State  House,  Boston  (William  F. 
Williams,  Chief  Engineer),  for  dredging  in 
Wellfleet  Harbor  a  channel  and  basin  re- 
quiring removal  of  about  55.000  cu.  yd. 
material;  also  separate  bids  for  Nobscus- 
set  Harbor,  Dennis,  dredging  of  channel 
and  basin,  requiring  removal  of  about 
40,000  cu.  yd. 

Dredging— Buffalo,  N.  Y.— Until  April 
26  by  U.  S.  Engineer's  Ofllce,  Buffalo, 
for  dredging  North  (Buffalo  River)  en- 
trance channel  and  Watson  elevator  site, 
Buffalo,  advertised  in  Engineering  Record. 

Valves  and  Lock  Operating  Machinery 
—Pittsburgh,  Pa.— Until  April  26  by  tf. 
S.  Engineers  Ofllce,  Pittsburgh,  for  fur- 
nishing and  erecting  steel  lock  gates  and 
furnishing  valves  and  lock  operating  ma- 
chinery for  inner  lock  at  Lock  No.  4, 
Monongahela  River,  advertised  In  Engi- 
neering  Record. 

Riprap  and  Capstones — Wilmington, 
Del.— Until  April  29  by  U.  S.  Engineer 
Office,  for  furnishing  and  delivering 
about  14,300  tons  riprap  stone  and  1500 
tons  capstones,  advertised  in  Engineer- 
ing Record. 

Wharf— Jacksonville,  Fla.— Until  '  April 
8,  by  Board  Port  Commissioners  (J.  C. 
O'Dell,  Gen.  Mgr.),  for  constructing  a 
marginal  wharf,  advertised  in  Engineer- 
ing Record. 

Wharf— Jacksonville,  Fla.— Until  April 
8  by  J.  C.  O'Dell,  General  Manager  Board 
Port  (iommlBsioners,  for  wharf  material 
and  construction,  advertised  in  Engineer- 
ing Record. 

Ditches,  etc. — Clay  City,  I  nd.— Until 
April  5,  by  Guirl  Drainage  Co.,  for  con- 
structing main  ditch,  four  laterals,  three 
miles  tile  drains,  one  concrete  and  steel 
flood  gate. 


Ditch — WInamac,  Ind. — Reported  desired 
until  April  S  by  C.  E.  Paul  for  constructing 
F.  Shine  Ditch  and  branch,  in  all  about 
10,775  yd.;   total  length  4  miles. 

Dredging— Manistee,  Mich. — Until  April 
20  by  U.  S.  Engineer's  Office,  Grand 
Rapids,  for  dredging  in  Manistee  Har- 
bor, Mleh.,  advertised  in  Engineering 
Record. 

To  Sub-let  Dredge  Work— Chicago, 
III.— To  sub-let  300,000  cu.  yd.  of  drag 
line  levee  work  and  all  Bucyrus  machine, 
75-ft.  boom  2-yd.  Page  bucket,  in  good 
condition  ready  to  start  work;  all  new 
levee,  no  enlargement,  advertised  in  En- 
gineering Record.  Address  Box  2864, 
Engineering  Record,  1570  Old  Colony 
Building,    Chicago,    111. 

Ditch — Kenilworth,  III. — Reported  de- 
sired until  April  10,  by  Board  Village 
Trustees  (Chas.  R.  Bull,  Pres.),  for  Skokie 
Ditch  improvement,  to  consist  of  the  par- 
tial reconstruction  of  two  concrete  bridges, 
concrete  retaining  wall,  enlarging  present 
ditch  and  all  appurtenances. 

Ditch— Woodstock,  III.— Until  April  8,  by 
Commissioners,  Hebron,  Drainage  Dist. 
No.  1,  for  constructing  2%  miles  dredge 
ditch,  approximately  54,000  cu.  yd.  and  28 
miles  of  tile  from  6  to  28  in.  diam.  C.  L. 
Tryon.  Engr..  Woodstock.  Estimated  cost 
$43,000. 

Ditches — Redwood  Falls,  Minn. — Until 
April  12,  by  L.  P.  Larson,  Auditor  Red- 
wood County,  Redwood  Falls,  for  con- 
structing County  Ditch  No.  21  and  Ju- 
dicial Ditches  Nos.  14  in  Redwood  County 
and  15  in  Redwood  and  Lyon  Counties, 
including,  approximately,  323,021  ft.  5  to 
30-in.  tile,  21  bulkheads,  etc.  Total  cost 
$120,788,  and  dredge  work  for  Nos.  14 
and  15,  Redwood  and  Lyon  Counties,  269,- 
574  cu.  yd.  excav.,  cost  $26,957  additional. 
Ernest  Shepard,  Auditor  Lyon  County, 
at    Marshall. 

Ditch  —  Worthlngton,  Minn.  —  Reported 
desired  until  April  4  for  constructing 
drainage  ditch.  Probable  cost  $18,000. 
Gus.  Swanberg,  Co.  Aud. 

Wharf- Houston,  Tex.— Until  April  28, 
by  City,  for  constructing  a  reinforced- 
concrete  wharf,  approximately  800  ft. 
long,   advertised   in   Engineering  Record. 

Dock — San  Francisco,  Cal. — Until  April 
27,  by  UiUon  Iron  Works  Dry  Dock  Co., 
260  California  Street,  for  constructing  a ' 
concrete  graving  dock  at  Hunter's 
Point,  San  Francisco,  1000  ft.  long  x  120 
ft.  wide,  with  a  depth  of  40  ft.  over 
sill  at  mean  high  water,  advertised  in 
Engineering  Record.  H.  C.  Holmes, 
Consulting  Engr..  112  Market  Street, 
San   Francisco. 


PRICES     AND      LETTINGS. 
iflndicates  award  of  contract. 

•Dock  —  Buffalo,  N.  \.  —  Contract 
awarded  Great  Lakes  Dredge  &  Dock 
Company,  Monroe  Building,  Chicago, 
III.,  for  constructing  ore  dock  and  stock 
yard  for  Donner  Steel  Company.  It  is 
reported  that  about  $500,000  worth  of 
material  will  be  used  in  the  dock. 

*Pler — New  York,  N.  Y.  —  Contracts 
awarded  by  Department  of  Docks  and  Fer- 
ries, New  York,  as  follows:  Pier  at  West 
Forty-sixth  Street,  Borough  of  Manhat- 
tan, to  Post  &  McCord,  101  Park  Avenue, 
at  $573,450  (bids  opened  March  10),  and 
for  Contract  1496,  repaving  asphalt  pave- 
ment on  Marginal  Street,  to  Uvalde  As- 
iihalt  Paving  Company,  1  Broadway,  New 
Tork,  at  $1.37  per  sq.  ft.,  total  11,000  sq 
ft.     (Bids  opened  March  22). 

Dredging  and  Rock  Removal— New 
York,  N.  Y. — Lowest  bid  opened  March 
7  by  U.  S.  Engineer,  39  Whitehall  Street, 
New  York,  for  dredging  and  removal  of 
rock  and  boulders  in  Staten  Island 
Sound,  N.  Y.,  and  N.  J.,  submitted  by 
Atlantic  Gulf  &  Paciflc  Company,  Park 
Row  Building.  New  York,  at  $1.24  per  cu. 
yd.,  place  measurement;  about  160,000 
cu.    yd.,    place    measurement. 

Dredging,  New  York,  N.  Y. — Two  bids 
opened  Feb.  29  by  U.  S.  Engineer's  Of- 
nce,  Whitehall  Building,  New  York,  for 
dredging  in  Newark  Bay  and  Passaic 
River,  N.  J.,  submitted  by  Bowers  South- 
ern Dredging  Company,  Galveston,  Tex., 
at  14.25  cts.  per  cu.  yd.,  scow  measure- 
ment, and  16.7  cts.  place  measurement, 
and  L.  T.  Gaylord,  Park  Row  Building, 
New  York,  13.3  cts.,  scow  measurement; 
about  900,000  cu.  yd.  scow  measurement. 

-^Drainage — Vincennes,  Ind. — Contract 
for  Hiram  Brown  drainage  system  In 
lower  Decker  Township  awarded  Thomas 
.Jacobs    at   $15,950. 

-^Breakwater  —  Racine,  Wis.  —  Contract 
for  constructing  rclnforcod-concrete  cais- 
son breakwater  and  removing  old  tim- 
ber crib  pier  at  Racine  Harbor  awarded 
Orelling  Bros.  Company,  Green  Bay,  at 
$47,759. 

Ditches  —  Olivia,  Minn.  —  Lowest  bid 
opened  March  20,  by  County  Auditor,  for 
constructing  ditches,  was  submitted  as 
follows:  Ditch  No.  65,  Carl  Christiansen, 
Litchfield,  $17,843;  No.  68,  M.  J  Dowling, 
Olivia,  $10,700,  and  No.  .13,  Bullard  Bros., 
Montevideo,  $3,069  for  tile  work  and  G  E 
Brown,   Litchfield,   $12,002  for  open   work. 


•  Ditch— St.  Paul,  Minn. — Contract  for 
constructing  Sand  Hill  Ditch  in  Polk 
County  awarded  by  State  Board  of  Drain- 
age, St.  Paul,  to  Kohler  Contracting  Com- 
pany, Frazee,  at  $25,880,  and  includes  4 
steel  bridges  and  a  road  on  one  side  of 
the  ditch. 

Irrigation — Malta,  Mont. — Following  are 
two  bids  opened  March  25  by  U.  S.  Recla- 
niiition  Service,  Malta,  for  Schedule  1  on 
Bovvdoin  Canal  Milk  River  Irrigation 
Project,  Mont.:  L.  D.  Dotson.  Glasgow, 
$9,105.  and  James  O'Connor,  Malta,  $9,4S2 
.\o  bids  received  on  Schedule  II. 

♦Revetment  Work — Kansas  City,  Mo. 
— Contract  for  5400  ft.  revetment  work  on 
Missouri  River  (bids  opened  March  23), 
awarded  by  Lieut.  Col.  J.  F.  Mclndoe 
Corps  Engrs.,  U.  S.  A.,  Kansas  City,  to 
Marshall  &  Rust,  Kansas  City,  at  $51,570. 

•Dredging — Seattle,  Wash. — Contract 
for  dredging  Lake  Washington  Canal 
from  Locks  at  the  Narrows  to  Lake 
Washington  also  removel  of  dams  at 
Portage  and  Fremont  (bids  opened  March 
15  by  MaJ.  J.  B.  Cavanaugh,  Corps  Engrs., 
U.  S.  A.),  awarded  Standard  American 
Dredging  Company,  Oakland,  at  $86,650. 
Next  three  lowest  bidders:  Puget  Sound 
Bridge  &  Dredging  Company,  Seattle, 
$122,760;  Cascade  Contract  Company, 
$141,570,  and  E}rickson  Construction  Com- 
pany, $198,915. 

•  Dock  —  Seattle,  Wash.  —  Contract 
awarded  Hendrickson  &  Company,  Globe 
Block,  for  reconstructing  the  Colman 
Dock,  foot  of  Marion  Street,  structure, 
to  be  three  stories,  faced  with  sheet 
metal,  and  cost  $40,000.  J.  M.  Coleman. 
Colman   Building,   Owner. 

•Jetty  Construction  —  Atsoria,  Ore.  — 
Contract  awarded  Robert  Wakefield, 
Portland,  by  U.  S.  Engineer's  Office. 
Portland,  for  furnishing  stone  for  jetty 
construction  at  mouth  of  Nehalem  River, 
near  Astoria,  at  $110,000. 


ELECTRIC  RAILWAYS 


PROPOSED     WORK. 

Bangor,  Me. — Bangor  Ry.  &  Electric  Co. 
is  planning  repairs  and  improvements  on 
lines.  State  Street  tracks  in  Banger  will 
be  replaced  with  heavier  rails.  Old  Town 
.  division  will  have  new  and  heavy  rails. 
New  rails  will  be  laid  through  (Jrono  and 
at  other  points  along  line. 

Holyoke,  Mass.  —  Preliminary  survey 
made  by  Holyoke  Street  Ry.  Co.  for  ex- 
tension of  South  Hadley  Falls  Line. 

Plymouth,  Mass. — Plans  being  consid- 
ered by  Plymouth  &  Sandwich  St.  Ry, 
Co.  to  construct  an  extension  from  Fresh 
Pond  to  Sagamore  Beach. 

Ephrata,  Pa. — Reading  &  Ephrata  St. 
Ry.  Co.  asked  Council  for  a  franchise 
lo  construct  a  line  on  West  Main  Street 
from  Reading  &  Columbia  RR.  to  Church 
.Street  and  on  Church  Avenue  to  borough 
limits.  This  company  proposes  to  con- 
struct a  line  from  Ephrata  to  Reading 
via  Stevens,  Denver,  Reinholds  Station, 
Galen  Hall  and  Wernersville. 

Pittsburgh,  Pa. — Pittsburgh  Subway 
Company  has  submitted  to  Council  plans 
for  subway.  The  company  plans  con- 
structing from  Point  District,  Liberty 
Avenue  and  Ferry  Street,  along  Oliver 
Avenue  to  Grant  Street,  thence  to  Web- 
ster Avenue  and  Fullerton  Street,  through 
Herron  Hill  to  Grant  Boulevard,  then  out 
Center  Avenue  to  East  End.  Cost  re- 
ported estimated  at  $15,000,000  to  $20,- 
000,000. 

Sharon,  Pa. — Mahoning  &  Shenango  Ry. 
&  Light  Co.  accepted  the  Blast  Side  St. 
Ry.  franchise  passed  by  Council  on 
March    7. 

Charlotte,  N.  C. — Piedmont  &  Northern 
Ry.  Co.  will  build  line  between  Gastonio 
and  Spartanburg;  distance  40  miles. 

Smithvllle,  Tenn. — Construction  work 
will  begin  next  month  on  Nashville  & 
Eastern  Electric  Ry.  The  road  will  be 
built  from  Smithvllle  to  Lebanon.  C.  T. 
Edwards,  Alexandria  .said  to  be  inter- 
ested. 

Bowling  Green,  Ohio. — New  boilers  are 
lo  be  installed  in  power  plant  of  Lake 
Erie,  Bowling  Green  &  Napoleon  Ry.  Co. 

Fort  Wayne,  Ind. — Extension  of  city 
line  of  Port  Wayne  &  Northern  Traction 
line  from  Wabash  City  to  Citv  Park  and 
to  plant  of  Service  Motor  Truck  Co. 
planned. 

Madison,  Ind. — Madison  Light  &  Ry.  Co. 
contemplates  spending  $13,000  on  Im- 
provements to  power  house. 

Highland  Park,  Mich.— Highland  Park 
&  Royal  Oak  RR.  Co.  of  Detroit  In- 
corporated to  construct  railroad  between 
Highland  Park  and  Royal  Oak.  Among 
incorporators.  Burnette  F.  Stephenson, 
Robert   E.    Biirber  and  others. 

Harrlsburg,  III. — Reported  preliminaries 
pertaining  to  construction  of  Southern 
Illinois  &  St.  Louis  Ry.  to  connect  Harris- 
burg.  Marion.  Pittsburg,  Johnson  City, 
West  Frankfort  and  Herrin  have  been 
completed.  Construction  will  begin  soon 
after  April  1.  W.  H.  Schott,  Chicago,  111., 
Pres. 
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Great  Falls,  Mont.— Plans  being  made 
by  Great  Falls  Street  Ry.  Co.  to  build  ex- 
tensions to  north  and  south  side  lines. 

Joplln,  Mo.— Southwest  Missouri  R.R. 
Co.  of  Webb  City  will  reconstruct  3  miles 
of  track  in  Joplin. 

Corpus  ChrlstI,  Tex.— K^orpus  Christi 
Traction  Co.  accepted  franchise  granted 
J.  H.  Caswell  and  will  immediately  con- 
struct an  interurban  railway  from  Corpus 
Christi  to  Ward  Island,  8  miles.  A  bond 
issue  of  $100,000  will  be  made.  A,  R, 
Ponder  received  contract  for  construction 
material. 

Tulsa,  Okla.  —  Reported  that  Sand 
Springs  Ry.  Co.  contemplates  construct- 
ing extension  to  Pawhuska,  about  40 
miles. 

Eugene,  Ore. — Plans  being  considered  by 
Oregon  Electric  Ry.  Co.  of  Portland  to 
construct  an  extension  of  lines  from 
Eugene  to  Springfield. 

Los  Angeles,  Cal. — Permit  issued  to  Pa- 
cific Electric  Company  (Geo.  E.  Pillsbury, 
Ch.  Engr.,  Los  Angeles)  to  elevate  tracks 
at  Main  Street  station,  including  remod- 
eling of  ground  floor  of  Pacific  Building 
at  6th  and  Main  Streets,  to  cost  $166,000. 
Steel  win  be  furnished  by  American 
Bridge  Company. 

Granger,  Utah. — Plans  being  considered 
toy  Salt  Lake  &  Utah  R.R.  Co.  of  Salt 
Lake  City  for  construction  of  a  line  from 
Granger  to  Pleasant  Green. 

Ogden,  Utah.— The  Ogden,  Logan  & 
Idaho  Ry.  Co.  contemplates  constructing 
13  miles  of  new  roadbed  and  track  north 
of  Hot  Springs. 

PRICES     AND     LETTINGS. 

irindicates  award  of  contract. 

^Rochester,  N.  Y. — Contract  awarded  by 
Rochester  Ry.  &  Light  Company  to  Port 
Richmond  Iron  Works,  Philadelphia,  Pa. 
(I.  P.  Morris  Company),  for  two  16,000-hp. 
turbines  of  vertical  shaft  single  runner 
type,  to  operate  under  a  head  of  130  ft.  at 
a  speed  of  180  revolutions  per  minute. 
These  turbines  will  be  controlled  by  I.  P. 
Morris   governors. 

^Akron,  Ohio. — Contract  awarded  H.  D. 
McCutcheon  &  Company,  Shannon  Build- 
ing, Pittsburgh,  Pa.,  for  constructing  an 
electric  railway  from  Akron  to  Toungs- 
town  for  the  Akron  &  Youngstown  Elec- 
tric Ry  Company. 


RAILROADS 


PROPOSED     WORK. 

Rutherford,  N.  J. — Reported  Erie  R.  R. 
(R.  C.  Falconer,  Supt.  Constr.,  50  Church 
Street,  New  York,  N.  T.)  has  agreed  to 
spend  $50,000  to  improve  the  grade  cross- 
ings between  the  boroughs  of  Rutherford 
and  East  Rutherford. 

Woodbury,  N.  J. — West  Jersey  &  Sea- 
shore R.  R.  (T.  J.  Sklllman,  Division 
Engr.,  Camden)  is  having  plans  prepared 
for  tunnel  under  tracks  at  Cooper  Street. 

Alburtis,  Pa. — Reading  Railroad  (S.  T. 
Wagner,  Chief  Engineer,  Philadelphia) 
is  considering  building  a  14-mile  spur  on 
«ast  Pennsylvania  Division  from  Alburtis 
to  Bethleherii. 

Connellsvllle,  Pa. — Western  Maryland 
RR.  Company  (H.  R.  Pratt,  Ch.  Engr., 
Baltimore,  Md.)  having  preliminary  plans 
made  for  construction  here,  including 
yards  and  sidings. 

Baltimore,  Md. — Surveys  made  for  con- 
struction of  railroad  from  Baltimore  to 
connect  Calvert  with  Anne  Arundel 
County  for  Baltimore  &  Virginia  R.R.  Co. 

Hagerstown,  Md. — Reported  surveys  be- 
ing made  for  engine  iiouse  yards  and 
additional  trackage  which  Norfolk  & 
Western  Railway  Company  intends 
making. 

Manhattan,  Va. — Reported  Dr.  H.  U. 
Stephenson  of  Toano  is  interested  in  the 
railroad  which  has  applied  to  State  Cor- 
poration Commission  for  a  charter  to  con- 
struct a  railroad  from  Manhattan  across 
York  River  from  West  Point  to  Newport 
News   or   Norfolk. 

Fairmont,  W.  Va. — Western  Maryland 
R.  R.  (H.  R.  Pratt,  Ch.  Engr.,  Baltimore, 
Md.),  it  is  reported,  intends  soon  letting 
contract  for  constructing  8  miles  of  rail- 
road connecting  Baltimore  &  Ohio  R.  R. 
at  Hutchinson  with  the  three  coal  mines 
of  the  Consolidated  Coal  Company  on 
Bingaton  Creek. 

Spartanburg,  S.  C. — Southern  Ry.  (B. 
Herman,  Chief  Engr..  M.  W.  &  Struc- 
tures, Washington,  D.  C.)  will  double 
track  main  line  between  Spartanburg 
and  Central. 

Atlanta,  Ga. — About  $7,000,000  bonds 
sold  by  Southern  Ry.  Co.  (B.  Herman, 
Ch.  Engr.,  Washington,  D.  C)  to  relocate, 
regrade  and  double  track  parts  of  At- 
lanta &  Charlotte  Air  Line,  a  subsidiary 
road. 

Chilllcothe,  Ohio. — Plans  completed  by 
Morgan  W.  Shuitt.  City  Engineer,  for 
subway  railroad  crossing  at  N.  &  W.  and 
B.  &  O.  R.  K.  tracks  on  East  Main 
.Street. 


Cleveland,  Ohio. — Reported  Baltimore  & 
Ohio  R.  R.  (P.  L.  Stuart,  Ch.  Engr.,  Balti- 
more, Md.)  will  this  spring  construct  a 
C-mile  branch  to  Willow  (suburb  of  Cleve- 
land) and  lay  out  a  freight  yard. 

Auburn,  III. — Chicago  &  Illinois  Midland 
i:y.  (H.  M.  Hallock,  Gen.  Supt.,  Taylor- 
viile,  III.)  considering  building  from  Au- 
burn to  Waverly,  a  distance  of  13  miles. 

Jollet,  III.— State  Public  Utilities  Com- 
mission has  ordered  the  Chicago  &  Alton 
R.R.  to  build  a  bridge  at  Chicago  Street 
crossing  south  of  city  limits  and  provide  a 
subway  for  highway  traffic;  also  ordered 
the  Atchison,  Topeka  &  Santa  F6  R.R. 
(C.  F.  Felt,  Ch.  Engr.,  Chicago,  111.)  to 
construct  a  bridge  at  both  Chicago  Street 
crossing  and  crossing  of  Patterson  Road 
and  Brandon  Road,  and  to  provide  a  sub- 
way for  highway  traffic.  Improvements 
will  cost  $500,000. 

Reserve,  Wis. — It  is  reported  that  the 
.Minneapolis.  St.  Paul  ^  Sault  Ste.  Marie 
R.H.  (C.  N.  Kalk.  Ch.  Engr..  Minneapolis. 
Minn.)  will  construct  a  cutoff  from  the 
end  of  the  spur  here  to  meet  the  Wiscon- 
sin Central  at  Mellen,  a  distance  of  100 
miles. 

Minneapolis,  Minn. — Great  Northern 
Railroad  (A.  H.  Hogeland,  Chief  Engineer. 
.St.  Paul),  has  tentative  plans  for  con- 
structing a  freight  terminal  within  the 
local  zone  of  Minneapolis  also  confem- 
plates  the  grade  reduction  of  the  northern 
line. 

St.  Paul,  Minn. — Minnesota  Transfer 
Railway  (Jo.,  Theo.  SImerman.  Engineer, 
St.  Paul,  has  had  plans  prepared  by 
their  engineers  for  the  revamping  of 
trackage  at  a  cost  of  about  $50,000. 

Arnegard,  N.  D. — Surveys  completed  for 
the  New  Rockford-Lewlstown  cutoff 
across  North  Dakota  and  Montana;  cost 
is  reported  at  $1,000,000.  Road  will  start 
from  Arnegard,  N,  D.,  and  toward  New 
Rockford  and  west  from  Newton. 

Lewlstown,  Mont.  —  Reported  Great 
Northern  Ry.  Co.  (A.  H.  Hogeland,  (ih. 
Engr.,  St.  Paul,  Minn.)  will  construct 
Lewlstown  &  New  Rockford  line,  first  Im- 
provement to  be  a  55-mile  stretch  be- 
tween Lambert  and  Circle,  and  will  extend 
later  to  Lewlstown,  distance  of  130  miles. 

Chicago,  Milwaukee  &  St.  Paul  Ry.  Co. 
(C.  F.  Loweth,  Ch.  Engr.,  Chicago,  111.) 
is  reported  preparing  to  lay  rails  on  70 
miles  of  roadbed,  graded  Into  Choteau  and 
Agawan. 

Sheridan,  Wyo.— Sheridan  Sugar  Com- 
pany reported  contemplates  constructing 
50  miles  of  railroad  south  from  Sheridan, 
costing  $1,000,000.     Surveys  under  way. 

Little  Rock,  Ark. — Arkansas  Central 
R.  R.  (J.  H.  Wright,  Pres.,  Fort  Smith) 
is  reported  taking  steps  to  construct  a 
line  from  Little  Rock  to  Susiaco  via  Rock 
Island  R.  R.  through  Logan  County. 

Galveston,  Tex. — Gulf,  Colorado  &  Santa 
Fe  Railway  Company  (F.  Merrltt,  Chief 
lOng.i.eer,  Galveston),  it  is  reported  plans 
improvements  costing  $121,267,  Including 
track  laying  and  surfacing  at  a  cost  of 
$30,046,  and  water  stations,  $75,765. 

In  addition  to  above  Improvements  It 
is  proposed  to  construct  a  gravity  reser- 
voir at  Goldthwaite,  Tex.,  to  cost  $73,015. 

Wallula,  Wash.  —  Reported  Oregon- 
Washington  R.  R.  &  Navigation  Company 
(J.  R.  Holman,  Ch.  Engr.,  Portland, 
Ore.),  win  erect  a  10-stall  roundhouse 
and  enlarge  trackage  facilities  here. 

Baker,  Ore.— The  Sumter  Valley  Rail- 
way (E.  B.  Pengra,  General  Manager, 
Baker)  reported  contemplates  extending 
line  50  miles  this  summer  into  Grant 
County. 

Portland,  Ore.— Reported  Portland  & 
Oregon  City  Railroad  (Stephen  Carver, 
Manager,  Portland)  plans  constructing  10 
mile  extension  south  and  east  from 
Bikers  Bridge;  also  to  complete  the 
equipment  of  the  line  already  constructed. 

San  Jo»*,  Cal. — Construction  of  a  6-ft. 
elevation  of  railroad  track  at  the  Ala- 
meda and  a  14-ft.  street  subway  being 
considered.  State  Railroad  Commission 
said  to  be  Interested.  Milton  Maggini, 
City  Engineer. 

Tucson,  Ariz.— Empire  Zinc  Co.  is  sur- 
veying a  route  for  an  aerial  tram  or  nar- 
row gage  railroad  from  Twin  Buttes  R  R. 
J?  San  Xavler  mine,  a  distance  of  8  miles. 
C.  T.  Brown,  Mgr.,  Tucson. 

Granger,  Utah.— Salt  Lake  &  Utah  R.  R 
(W.  R.  Armstrong,  Gen.  Mgr.,  Salt  Lake 
City)  has  applied  for  a  franchise  to  con- 
struct a  road  from  Granger  to  Pleasant 
Green. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PRICES     AND     LETTINGS. 

iflndicatea  award  of  contract. 

^Pittsburgh,  Pa.— Contract  awarded 
King  Bridge  Company,  Cleveland,  Ohio, 
for  800  tons  of  structural  steel  shapes  for 
Pennsylvania  line  west  of  Pittsburgh 
track  elevations  and  bridge  at  Cincinnati. 

*Wamsutter,  Wyo. — Contract  awarded 
Kilpatrick  Bros.  &  Collins  of  Beatrice, 
Neb.,  for  grading  of  a  branch  line  from 
Wamsutter,  Wyo.,  to  Craig,  Colo.,  a  dis- 
tance of  88  miles,  for  the  Union  Pacific 
R.   R. 


PROPOSED     WORK. 

Beverly,  Mass. — City  sold  $25,000  bath- 
house bonds.     Address  City  Clerk. 

Chlcopee,  Mass. — State  Legislature 
passed  hill  authorizing  City  to  Issue  $200,- 
000  bonds  for  a  new  high  school. 

Competitive  plans  will  be  received  until 
April  24  for  proposed  new  high  school. 
Address    School    Board. 

Lee,  Mass. — Plans  being  prepared  for  a 
liigh  school  costing  $35,000.  Carl  Wintz- 
liach,   Sec'y   Bldg.   Committee. 

Northampton,  Mass. — Nothing  will  be 
done  in  the  near  future  to  erect  the  city 
hall.  J.  J.  Kennedy,  Secretary  City  Com- 
missioner. 

Bristol,  R.  I. — School  costing  $65,000  to 
be  erected.    B.  W.  Wall,  Secy.  Committee. 

Woonsocket,  R.  I. — A  brick  two-story 
and  basement  school  costing  $31,000  Is  to 
be  erected.  Contract  will  be  let  after 
April  7.  W.  F.  Fontaine,  Archt.,  Federal 
Bldg.,  Woonsocket;  G.  A.  Smith,  Clerk 
Cora,  on  Bldgs.,  High  Street  School. 

Ansonia,  Conn. — Fred  J.  Trinder,  Super- 
visor of  State  Trades  School,  Hartford, 
estimates  cost  of  establishing  trade  school 
here  at  $77,000,  including  equipment.  Sura 
of  $250,000  was  given  to  town  for  this 
purpose. 

Hartford,  Conn. — Board  of  Finance  rec- 
ommends an  appropriation  of  $260,000  for 
extension  of  the  Broad  St.  High  School; 
also  recommends  appointing  of  Special 
Committee  to  report  further  on  additional 
high  school  needs. 

Waterbury,  Conn. — Plans  being  pre- 
pared by  Freneny  &  Jackson,  Waterbury. 
for  the  3-story  200  x  20B-ft.  brick  high 
school  costing  $300,000.  J.  J.  Fitzgerald, 
Secy.    Board   Education. 

Brooklyn,  N.  V.— Erection  of  $500,000 
Jewish  Hospital  contemplated  on  WIl- 
loughby  and  Tompkins  Avenues.  Henry 
J.  Nurick,  830  Putnam  Avenue,  reported 
interested. 

Elmlra,  N.  Y.— A  gift  of  $30,000  has 
been  given  to  Elmira  College  to  erect  a 
dining  hall.  • 

Hamilton,  N.  Y. — Contract  will  soon  be 
let  for  erecting  the  one-story  stone  me- 
morial chapel  at  Colgate  University,  to 
cost  $100,000.  Harding  &  Seaver,  Archts.. 
Pittsfleld,  Mass. 

Irvlngton,  N.  Y. — Plans  being  prepared 
by  Henry  B.  Herts,  345  Fifth  Avenue, 
New  York,  for  proposed  Isaac  L.  Rice 
Memorial  Hospital  to  be  erected  here. 

Clean,  N.  Y. — Preliminary  sketches  and 
tentative  plans  submitted  by  Pierce  & 
Pickford,  120  Lake  Street,  Elmira,  to 
Board  of  Education  for  a  $60,000  voca- 
tional school  and  gymnasium  to  t>e  erect- 
ed in  rear  of  high  school. 

Bayonne,  N.  J.— School  and  playground 
bonds  for  $529,000  will  be  sold  April  18  by 
Board   Commissioners. 

Dover,  N.  J. — School  District  bonds  for 
$125,000  will  be  sold  April  3,  by  Board 
Education.     (Wm.    Otto,    Dist   Clk.). 

Hackensack,  N.  J. — FYank  Eurlch,  127 
Summit  Avenue,  retained  to  prepare 
plans  for  high  school;  cost  approximately 
$185,000.     Address  Board  of  Education. 

Montclalr,  N.  J. — Board  of  School  Esti- 
mate approved  $245,000  bond  Issue  for 
.school    improvements.     Address   Board   of 

Education. 

Plalnfield,  N.  J.— Bill  has  passed  the 
Assembly  authorizing  city  to  borrow 
$150,000  bonds  for  erecting  a  new  city 
hall. 

RIdgewood,  N.  J. — ^Plans  being  prepared 
by  Tracy  &  Swartwout,  244  Fifth  Avenue, 
New  York,  N.  Y.,  for  three-story  brick 
school  and  auditorium  to  be  erected  on 
RIdgewood  Road;  cost  approximately 
$225,000.  Hadley  Ford,  Secretary  and 
Clerk,  Board  of  Education. 

Ventnor,  N.  J. — Plans  being  prepared 
for  new  grammar  school  to  cost  $100,000. 
Address  Board  of  Education. 

Washington,  N.  J. — Citizens  voted  In 
favor  of  $43,000  bonds  to  remodel  and 
enlarge  present  school  on  Taylor  Street. 
Address  Board  of  Education. 

West  Orange,  N.  J. — CItizena  March  21 
voted  $100,00  bonds  for  erecting  addition 
to  Hazel  Avenue  School  In  First  Ward 
and  purchase  of  site  and  erection  of  new 
school  in  Fifth  Ward.  Arthur  Dillon,  3 
West  Twenty-ninth  Street,  New  York,  is 
preparing  plans  for  said  improvements. 
T.  H.  Powers  Farr,  President  Board  of 
Education. 

Blrdsboro,  Pa. — Election  to  be  held 
April  25  to  vote  $50,000  bonds  for  erecting 
school. 

Butler,  Pa. — No  bids  opened  March  25 
by  Board  of  Education  for  erecting  3-story 
200  X  280-ft.  brick  school.  Contract  will 
not  be  let  before  May  or  June.  W.  G. 
Eckles,  Archt.,  New  Castle. 


Cresson,  Pa. — Contract  will  be  let  about 
May  or  June  by  State  Health  Depart- 
ment, Harrisburg,  for  erecting  3-atory 
$50,000  nurses'  home  at  Cresson  Sanl- 
i.irium. 

Dunio,  Pa. — Contract  to  be  let  for  erect- 
ing lO-room  fireproof  school.  Addreaa 
Board  of  Education. 

Elwood  City,  Pa. — School  Board  conald- 
ering  plans  for  erecting  two-story  brlCk 
school;  cost  about  $50,000. 

Klttanning,  Pa. — Flrection  of  new  court 
house  and  remodeling  jail  under  conaid- 
eration.     Address  County  Clerk. 

Northampton,  Pa. — Northampton  HelKhta 
School  Bojird  considering  plans  for  erect- 
ing new  $50,000  high  school. 

Ogontz,  Pa. — Plans  prepared  by  Horac* 
Trumbauer,  Land  Title  Building,  Phtl»- 
delphia,   for  new  school. 

PItUburgh,  Pa.— Plans  being  prepared 
l)y  S.  F.  Heckert,  Bessemer  Building,  for 
three-story,  125  x  140  ft.,  brick  and  terra 
cotta  laboratory  for  St.  Francis  Hospital, 
Forty-fifth  Street;  cost  $50,000. 

Edward  F.  Stotz,  Monongahela  Bank 
Building,  Is  architect  for  three-story, 
l.rick,  stone  and  terra  cotta  addition  for 
Mercy  Hospital;  estimated  cost  about 
$50,000. 

Shenandoah,  Pa. — Plans  prepared  by 
Austin  L.  RelUy,  Bennett  Bulldlns, 
Wilkes-Barre,  approved  by  Board  of  ESda- 
cation   for  proposed  high  school. 

Trevorton,  Pa. — Citizens  voted  $76,0M 
l>unds  for  new  school.  Address  Board  of 
Education. 

Tyrone,  Pa. — Julian  Millard,  Altoona, 
preparing  plans  for  $90,000  high  school 
Address  Board  of  E}ducatIon. 

West  Chester,  Pa. — School  Board  voted 
to  rebuild  and  enlarge  Biddle  Street 
School;  cost  about  $50,000.  J.  George 
Becht,  Secretary  State  Board  of  BMuca- 
tion. 

Wilkes-Barre,  Pa. — Contract  wlU  be  let 
about  May  1  for  erecting  new  Horner 
School;  cost  about  $300,000.  Boyd  &  Ing- 
ham, Archts.,  Vandergrlft  Building,  Pltta- 
burgh. 

Yardley,  Pa. — Citizens  March  15  voted 
$30,000  bonds  proceeds  to  be  used  to  re- 
place school  recently  destroyed  by  fire. 

Wllkinsburg,  Pa. — Contract  soon  to  be 
let  by  Board  of  Education  for  erecting 
new  school  to  replace  Horner  School  re- 
cently destroyed  by  fire.  Citizens  author- 
ized a  $250,000  bond  Issue  for  this  pur- 
pose. Boyd  &  Ingham,  Archts.,  Vander- 
grlft Bldg.,  Pittsburgh. 

Newark,  Del. — Contract  will  be  let  about 
April  1  for  two  3-story  and  basement, 
stone  and  brick  buildings  to  be  erected 
at  Delaware  College.  Day  &  Klauder, 
Archts.,  925  Chestnut  Street,  Philadelphia, 
Pa. 

Petersburg,  Va.— Sum  of  $200,000  baa 
been  appropriated  for  school  improve- 
ments, $140,000  to  be  used  in  erecting  new 
high  school  and  $60,000  for  addition  to 
grammar  schools. 

Fort  Spring,  W.  Va. — Citizens  voted 
$60,000  bonds  to  erect  additional  hlgb 
school,  to  relieve  congestion  In  the  Wal- 
nut Hills  High  School. 

Jacksonburg,  W.  Va, — Grant  District 
Board  of  Education,  New  MartinsvlUe, 
contemplates  erecting  three  schools,  cost- 
ing $25,000  each  at  Smithfield  and  Jack- 
sonburg. 

Asheville,  N.  C. — City  officials  consider- 
ing erection  of  high  school;  probable  coat 
$150,000.     Address  the   Mayor. 

Belmont,  N.  C. — J.  M.  McMichael,  of 
Charlotte,  engaged  to  prepare  plans  for 
$25,000  school  to  be  erected  here. 

Columbia,  S.  C. — The  Supreme  Court 
upheld  action  of  State  Legislature  appro- 
priating $100,000  for  continuing  the  Im- 
provements at  the  State  Hospital  for  In- 
sane. 

Cocoa,  Fla. — Citizens  voted  $50,000  bonds 
for  erecting  high  school  in  District  No. 
2,  Brevard  County.  Address  Clerk  School 
Board. 

Lake  Charles,  La. — School  Board  ac- 
cepted plans  prepared  by  Nolen  &  Torre, 
New  Orleans,  for  three-story  brick  and 
terar  cotta  high  school;  cost  about  $126,- 
000. 

Mansfield,  La. — Contract  to  be  let  about 
May  15  for  erecting  2  brick  schools  coat- 
ing a  total  of  $38,000.  Edward  F.  Neill, 
Archt.,  Shreveport;  G.  O.  Housten,  Secy. 
School  Board. 

New  Orleans,  La. — Sum  of  $200,000  has 
been  given  to  City  by  Mrs.  John  Dibert 
for  erecting  Tuberculosis  Hospital. 

PIneville,  La. — Baptist  Men's  Conven- 
tion at  Alexandria  voted  to  erect  a  $26,000 
boys'  dormitory  for  Louisiana  College. 

Columbus,  Miss. — City  Council  author- 
ized issue  of  $50,000  high  school  bonds. 
Address  Board  of  Education. 

Tullahoma,  Tenn. — Reported  Ludlow  ft 
Peabody  of  New  York  engaged  with  H. 
C.  Gibbs  of  Nashville,  Local  Manager,  to 
prepare  plans  for  proposed  Vocational 
School  for  Girls  to  be  erected  near  'Tulla- 
homa; $30,000  available. 
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Bryan,  Ohio. — Contract  will  be  let  in 
May  for  erecting  a  2-story  10-room 
school,  including  auditorium  and  gym- 
nasium, and  costing  $95,000.  William  H. 
Nicklas.  Archt.,  1900  Euclid  Avenue. 
Cleveland.  Address  Clerk  of  School 
Board. 

Cleveland,  Ohio. — Lamar  T.  Beman. 
Director  of  Public  Welfare,  has  recom- 
mended to  the  Mayor  that  an  election  be 
held  in  August  to  vote  $200,000  bonds  for 
erecting  additions  to  city  tuberculosis 
sanitarium. 

Walker  &  Weeks,  1900  Euclid  Avenue. 
Cleveland,  are  architects  for  the  grade 
and  high  school  which  the  Board  of  Edu- 
cation of  Cleveland  Heights  contemplates 
erecting,  probably  oh  Coventry  Road  and 
Euclid    Heights. 

East  Liverpool,  Ohio: — Reported  steps 
being  taken  to  erect  municipal  market 
house,  city  hall  and  Qre  station.  Address 
City  aerk. 

New  Vienna,  Ohio. — Weber.  Werner  & 
Atkins.  Mercantile  Library  Building,  Cin- 
cinnati, engaged  to  prepare  plans  for  a 
school  to  cost   $25,000. 

Portsmouth.  Ohio. — At  election  March  18 
citizens  voted  $25,000  bonds  for  erecting 
centralized  school  in  SciotoviUe  School 
District.  Beecher  Halstead,  Secy.  School 
Board. 

Van  Buren,  Ohio. — Citizens  voted  to  Is- 
sue $45,000  bonds  tor  erecting  2-story 
brick  school.  McLaughlin  &  Hulsken, 
Archts.,  Lima:  George  W.  Connell,  Clerk 
Board  Education  Allen  Township,  Van 
Buren. 

Wheelersburg,  Ohio.— V.  T.  Ritter,  of 
Huntington.  W.  Va.,  engaged  to  prepare 
plans  for  $40,000  high  school. 

Youngstown,  Ohio. — Board  of  Education 
KOld  $160,000  school  bonds. 

Huntington,  Ind. — County  Commission- 
ers will  erect  a  new  county  hospital  cost- 
ing $40,000.     Address  County  Clerk. 

Indianapolis,  Ind.  —  Reported  County 
Commissioners  will  let  contract  about 
May  1  for  erecting  proposed  Tuberculosis 
Hospital:  appropriation  $80,000. 

County  Commissioners  sold  $50,000  Chil- 
dren's Guardian  Home  bonds  and  $80,000 
Tuberculosis  Hospital  bonds. 

South  Bend.  Ind. — Contract  will  be  let 
about  June  1  for  erecting  a  brick  and 
stone  one-story  184  x  288  ft.  school  to 
cost  $75,000.  Address  Superintendent  of 
Schools.  Freyermuth  &  Maurer,  Archts., 
Warner  Building. 

Northvllle,  Mich. — Contract  will  be  let 
in  April  for  erecting  school  costing  $55,- 
000,  for  which  citizens  March  21  voted  in 
favor.  Charles  A.  Dolph,  Secy.  Board 
Education. 

Bement,  III.  —  Citizens  voted  $55,000 
bonds  for  erecting  high  school.  William 
H.  Steel,  Secy.  School  Board. 

Elgin,  III. — County  Board  of  Supervisors 
considering  erecting  a  tuberculosis  hos- 
pital costing  $30,000. 

Mendota,  III. — Citizens  voted  to  Issue 
bonds  for  erecting  school.  G.  C.  Miller, 
Tower  Building,  Chicago,  Archt.;  C.  P. 
Matdner,  Secy.  School  Boar* 

Urbana,  III. — Trustees  University  of  Illi- 
nois approved  plans  for  college  of  music 
to  cost  approximately  $150,000.  Other 
buildings  contemplated  include  women's 
residence,  hall,  library  building,  and  col- 
lege of  horticulture;  aggregate  cost  about 
$350,000. 

Antlgo,  Wis. — A  two-story  brick  high 
school  costing  $80,000  is  to  be  erected.  Ad- 
dress Secretary  Board  of  Education. 

Independence,  Iowa.  —  Citizens  voted 
$25,000  bonds  to  erect  city  hall,  for  which 
plans  have  been  accepted.  Address  City 
Clerk. 

Urbana,  Iowa. — Citizens  voted  $25,000 
bonds  to  erect  new  school.  W.  Horn, 
President  School  Board. 

West  Liberty,  Iowa.— Citizens  voted 
$75,000  bonds  to  replace  high  school  de- 
stroyed by  fire.  Flans  are  being  prepared 
by  Proudfoot.  Bird  &  Rawson,  Hubbell 
Building,  Des  Moines. 

Ouluth,  Minn. — Shurick  &  Hanson,  Tor- 
rey  Building,  are  preparing  plans  for  a 
$50,000  hospital  for  L.akeview  Hospital 
corporation. 

South  8t.  Paul,  Minn. — School  Board  is 
planning  erecting  $25,000  school  on  site 
of  Roosevelt  SchooL 

Thief  River  Falls,  Minn. — Election  soon 
to  be  held  to  vote  $50,000  bonds  for  erect- 
ing addition  to  high  school  and  for  school 
improvements. 

Waldorf,  Minn.— Contract  will  be  let 
about  .May  by  Board  Education  for  erect- 
ing brick  and  stone  school,  costing,  with 
equipment,  $30.000. ,  Raymond  Doyle;  Wal- 
dorf, Clerk;  F.  W.  Kinney,  Archt.,  Plym- 
outh  Bldg.,   Minneapolis. 

Lincoln,     Neb. — Tentative     plans     being 

Srepared  by  Berllnghoff  &  Davis,  S.  M. 
.  Building,  for  proposed  ten-story  court 
house;  estimated  cost  atxiut  $250,000.  Ad- 
dress County  Clerk. 

Oakland,  Neb. — Citizens  March  14  voted 
$48,000  bonds  to  erect  new  high  school. 
Address  School  Board. 

Webster,  S.  D. — Erection  of  a  school 
costing  about  $6.i.000  under  consideration. 
Address  Clerk  .School  Board. 


Bismarck,  N.  D. — Election  to  be  held  to 
vote  $40,000  lionds  for  erecting  a  school. 

Carthage,  Mo.— Citizens  voted  $90,000 
bonds  for  erecting  2  ward  schools.  N. 
Johnson.  Secy.  Board  of  Education. 

Carthage,  Mo. — Citizens  voted  $90,000 
bonds  to  erect  two  new  schools.  Address 
Secretary,  Board  of  Education. 

Joplln,  Mo. — Smith.  Rea  &  Lovitt,  Fi- 
nance Building,  Kansas  City,  engaged  to 
prepare  plans  for  the  High  School.  J. 
A.   Becker,  Pres.   Board  Education. 

Moberly,  Mo. — Two  new  schools  and  an 
addition  to  high  school  costing  $100,000 
are  to  be  erected.  No  architect  selected 
yet. 

St.  Louts,  Mo. — Board  of  Education  ap- 
proved recommendation  of  Committee  on 
Finance  to  erect  a  22-room  school  to  re- 
place present  Bates  School  at  Spring  Ave- 
nue and  North  Market  Street;  probable 
cost.  $200,000. 

Erection  of  new  MuUanphy  Hospital 
contemplated.  Rev.  James  M.  Sullivan, 
resident  adviser  and  chaplain  for  the  Sis- 
ters of  Charity  of  St.  Vincent  de  Paul 
may  be  able  to  give  further  information. 

Pine  Bluff,  Ark. — City  contemplates 
erecting  a  $50,000  library. 

Bellvllie,  Tex. — State  Attorney  General 
at  Austin  approved  issue  of  $40,000  school 
bonds. 

Fort  Stockton,  Tex. — School  bonds  for 
$50,000  will  be  sold  April  8  by  Board 
Trustees  in  and  for  Common  School  Dist. 
No.  1  (Howell  Johnson,  Co.  Judge  and 
Ex-Offlcio  Supt.  of  Schools). 

Lamesa,  Tex. — Attorney  General  has 
approved  the  $43,000  Dawson  County  court 
house  bonds. 

Henryetta,  Okla. — Citizens  voted  $40,000 
school  bonds.  Address  Clerk  School 
Board. 

Norman,  Okla. — Citizens  March  21  voted 
$40,000  bonds  to  erect  school.  Layton  & 
Smith.  Archts.,  Oklahoma.  Charles  S. 
Standley.  Secy.  Board  Education. 

Okmulgee,  Okla. — Citizens  March  14 
voted  $125,000  bonds  to  erect  court  house. 
Address  County  Clerk. 

Spokane,  Wash. — School  Board  consid- 
ering following  school  Improvements: 
Junior  High  School  for  Girls.  $200,000; 
Junior  High  School  for  Boys,  $200,000:  ad- 
dition to  David  Bemis  School,  $25,000; 
Adams  School  addition,  $20,000;  Lowell 
School  addition.  $20,000:  Jefferson  School 
addition,  $25,900;  Holmes  School  addition, 
$20,000:  Frances  Willard  School  addition, 
$30,000;  North  Central  High  Sctiool  addi- 
tion, $100,000;  Lewis  and  Clark  High 
School  gymnasium.  $50,000.  E.  A.  Thom- 
as,  Clerk   School   Board. 

Alameda,  Cal. — Carl  Werner  and  C.  J. 
Rogers  of  Alameda  are  associate  archi- 
tects for  proposed  $110,000  Porter  School. 
James  Shanly.  President  of  School  Board 
and  Chairman  of  Buildings  and  Grounds 
Committee. 

Los  Angeles,  Cal. — Contract  to  be  let  In 
April  by  Board  of  Supervisors  for  erecting 
brick  and  concrete  additions  to  psycho- 
pathic ward  and  dining  room  at  county 
hospital  to  cost  $25,000.  George  Low, 
County  Architect. 

Board  of  Education  considering  plans 
for  schools  to  be  erected  in  new  in- 
dustrial townsite,  Torrance.  Buildings 
costing  $150,000  will  be  necessary  and  the 
first  structure  will  cost  $50,000. 

Santa  Ana,  Cal. — Election  to  be  held 
April  18  to  vote  $60,000  bonds  for  erecting 
an  auditorium  and  $40,000  for  a  school  on 
West  Fifth  Street.  Address  Clerk  School 
Board. 

VIctorvllle,  Cal. — High  school  bonds  for 
$30,000  to  be  sold  by  Union  High  School 
District. 

Thatcher,  Ariz. — Plans  for  grammar 
school  to  be  prepared  by  Lescher  &  Klb- 
bey.   Phoenix;   cost   $32,000. 

Coeur  d'Alene,  Idaho. — Reported  elec- 
tion will  probably  be  held  about  April  15 
to  vote  $55,000  bonds  to  erect  new  school 
Address   School    Board. 

Sarnia,  Ont. — School  Board  planning  to 
erect  new  central  school  on  present  site 
of  Lochlel  Street  School;  cost  $50,000. 


BIDS     DESIRED. 

Lockport,  N.  Y.— Until  April  11  by 
Board  Education  (Emmet  Belnap,  Clk.) 
for  enlarging  and  improving  the  Lockport 
Union  High  School,  including  an  audi- 
torium. Probable  cost  $30,000.  Separate 
bids  for  heating,  ventilating,  electric  wir- 
ing, etc.  William  Neil  Smith,  Archt.,  101 
Park  Avenue,  New  York  City. 

Camden,  N.  J. — Reported  desired  until 
April  5,  by  W.  T.  Bleakley,  Secy.  Board 
Education,  for  erecting  2-story  and  base- 
ment 166  X  261  ft.  high  school.  Paul  A. 
Davics,  3d,  Archt.,  1713  Sansom  Street, 
Philadelphia,  Pa. 

Hyndman,  Pa.— Until  April  7,  by  M.  H. 
Kramer,  Secy.  School  Board,  for  erecting 
High   School. 

Hazelton,  Pa. — Until  about  April  3  by 
D.  T.  Evans.  Secy.  Board  Education,  for 
erecting  a  3-story  reinforced  concrete 
school  to  cost  $100,000.  E.  E.  Jereloman, 
Archt.,  457  Franklin  Street,  Buffalo,  N,  Y. 


Wilcox,  Pa,— Until  April  12,  by  Board 
nirectors  of  Jones  Township  School  Dis- 
trict for  erecting  a  high  school.  Hersch 
&  Hersch.  Archts.,  Central  Trust  Bldg., 
Altoona. 

Danville,  Va.— Until  April  10,  by  School 
Board,  for  erecting  a  brick  and  terra  cotta 
high  school  cost  $30,000.  Pritchett  &  Hen- 
derson, Archts.,  Dudley  Bldg.,  Danville. 

Savannah,  Ga. — Later  official  reports 
state  until  April  12  by  Auditorium  Com- 
mission (W.  J.  Plerpont,  Chmn.)  for 
erecting  municipal  auditorium.  Separate 
bids  tor  heating,  ventilating,  etc.  Henrik 
Wallln,  Archt.,  23  Abercorn  Street, 

Panama  City,  Fla.— Until  April  15,  by 
Board  Public  Instruction  at  office  of  F.  A. 
Hathaway.  Supt.,  415  Masonic  Temple, 
Jacksonville,  for  erecting  a  brick  school 
at  Panama  Park.  Separate  bids  for  heat- 
ing, plumbing,  etc.  H.  J.  Klutho,  Archt., 
Jacksonville. 

Bristolville,  Ohio. — Until  April  15  by  R. 
B.  Brockett,  Clk.  Board  of  Education,  for 
furnishing  material  and  erecting  a  fire- 
proof school.  Separate  bids  tor  heating, 
ventilating,  plumbing,  etc. 

Fort  Jennings,  Ohio.— Until  April  18,  by 
Building  Committee  of  Jenkins  Memorial 
Hall,  at  office  of  Ferd.  Heising,  Township 
Clk.,  tor  furnishing  material  and  erecting 
town  hall.  Separate  bids  for  heating,  ven- 
tilating, etc.  W.  B.  Helmkamp,  Archt., 
904  Elmore  Avenue,  Akron. 

Highland,  Ohio. — Reported  desired  un- 
til April  14,  by  Board  Education,  tor  erect- 
ing 2-story  and  basement  centralized 
school.  Matheny,  Allen  &  Mounts, 
Archts.,  Huntington  National  Bank  Bldg., 
Columbus. 

Lebanon,  Ohio. — Until  April  24,  by  In- 
firmary Building  Commission  (J.  A.  Run- 
yan.  Chairman),  tor  furnishing  material 
and  erecting  county  infirmary  building. 
Weber,  Werner  &  Adkins,  Archts.,  1206- 
1207  Mercantile  Library  Building,  (iincln- 
nati. 

Nlles,  Ohio. — Until  April  20  (readver- 
tisement)  for  erecting  two  fireproof 
schools.  All  bids  opened  March  23  re- 
jected. Charles  F.  Schout,  Clerk  Board 
Education. 

Strongsville,  Ohio.— Until  April  29,  by  R. 
Gibson.  Clk.  Board  Education,  for  furnish- 
ing material  and  erecting  addition  to 
school  on  Wooster  Pike.  Prices  for  labor 
and  material  must  be  stated  separately. 
W.  I.  Pepper.  Archt.,  1439  Winchester 
Avenue,  Lakewood. 

Warren,  Ohio.— Until  April  18,  by  O. 
W.  Abbey.  Clerk  Board  Education,  tor 
erecting  fireproof  school.  Separate  bids 
for  heating,  plumbing  and  ventilating. 
Robt.  .T.  Keith,  Archt..  409  Western  Re- 
serve Bank  Building. 

Westchester,  Ohio. — Reported  desired 
until  April  6.  by  Board  Education  (O.  C. 
J.  Chamberlain.  Pres.).  for  erecting  cen- 
tralized school,  two  storv,  67  x  84  ft.; 
probable  cost,    $35,000. 

Windfall,  Ind. — Until  April  6,  by  Trus- 
tees W^ildcat  Townshin,  for  furnishing 
material  and  erecting  high  school.  Clar- 
ence Martindale,  Archt.,  1200  Fletcher 
Trust  Bldg.,  Indianapolis. 

Ann  Arbor,  Mich. — Reported  desired  un- 
til April  5.  by  Jas.  Marks,  Supt.  Bldgs., 
tor  remodeling  gymnasium  of  University 
of  Michigan:  probable  cost,  $35,000. 

Springfield,  III. — Until  April  14.  by  State 
Bo.'ird  Live  Stock  Commissioners,  for  fur- 
nishing material  and  erecting  power 
house.  Including  boilers  and  equipment 
rendering  and  tankage.  Separate  bids 
for  addition  to  hog  sheds  at  laboratory 
grounds,  hear  Springfield.  Also  separate 
bids  tor  heating,  plumbing,  electric  wir- 
ing. J.  B.  Dibelka.  State  Archt.,  130 
North  Fifth   Street,  Chicago. 

Cadott.  Wis. — Reported  desired  until 
-April  6.  by  R.  B.  Cunningham,  Clk.  Board 
Education,  tor  erecting  2-story  and  base- 
ment. 64  X  94  ft.  high,  and  grade  school. 
Volkman  &  Hancock,  Archts.,  106% 
Grand   Avenue,   Eau   Claire. 

Atlantic,  Iowa. — Reported  desired  until 
April  3.  by  T.  E.  Nichols.  City  Clk.,  for 
erecting  city  hall:  nrobable  cost,  $25,000. 
J.  P.  Luth,  Archt.,  516  Paxton  Bldg., 
Omaha,  Neb. 

Audubon,  Iowa. — Reported  desired  until 
April  11,  by  School  Board  (L.  A.  McGin- 
nis.  Secy.),  for  erecting  high  school. 
Proudfoot,  Bird  &  Rawson,  Archts.,  Des 
Moines. 

Boone,  Iowa. — Until  April  14.  by  Board 
County  Supervisors,  for  erecting  court 
house,  heating  plant,  electrical  work, 
etc.  Norman  T.  Vorse.  Archt.,  S.  &  L. 
Bldg.,  Des  Moines.     J.  R.  Curry,  Co.  Aud. 

Carpenter,  Iowa.— Until  April  20.  by  C. 
H.  Thompson,  Secy.  School  Board,  for 
erecting  a  school.  Separate  bids  for  heat- 
ing, plumbing,  electrical  work,  etc.  G.  L. 
Lockhart.  Archt.,  Endlcott  Bldg.,  St.  Paul. 
Minn. 

Forest  City,  Iowa.— Until  April  20,  by 
Board  Education  of  Independent  School 
Dist.  (J.  A.  Peters,  Secy.),  tor  remodel- 
ing school.  Including  heating,  ventilat- 
ing, etc.  W.  L.  Alban.  Archt.,  347-351 
Endicott  Building,   St.    Paul,  Minn. 

Sheldon,  Iowa.— Until  April  14,  by  F,  W. 
Bloxham.  Secy.  School  Board  Independent 
School  Dist.,  for  erecting  a  high  and 
grade  school,  cost  $80,000.  Separate  bids 
for  heating,  plumbing,  electrical  work, 
etc.  G.  L.  Lockhart,  Archt.,  Endicott 
Bldg.,  St.  Paul,  Minn. 


Swaledale,  Iowa. — Reported  desired  un- 
til April  3,  by  Consolidated  School  Dist. 
(L.  E.  Jenkins,  Pres.),  tor  erecting  2- 
story  and  basement  school;  probable  cost, 
$35,000.  Chas.  A.  Dieman,  Co.  Archt.,  405 
Granby  Bldg.,  Cedar  Rapids. 

Clontarf,  Minn. — Until  April  17,  by  T. 
E.  Foley,  Clerk  Board  Education,  for 
erecting  new  consolidated  school.  Sep- 
arate bids  tor  heating,  plumbing,  elec- 
trical work,  etc.  W.  L.  Alban,  Archt., 
347    Endicott   Building,    St.    Paul. 

Faribault,  Minn.— Until  April  11,  by 
State  Board  Control  at  St.  Paul,  for  alter- 
ations and  improvements  to  center  section 
of  main  building  State  School  tor  Blind, 
including  ventilating,  heating,  plumbing, 
etc.  C.  H.  Johnston,  Archt.,  715  Capital 
Bank  Building,   St.   Paul. 

Margie,  Minn. — Until  April  18,  by  Board 
Education  CD.  B.  Jewell,  Clerk),  for  fur- 
nishing material  tor  erecting  a  consol- 
idated school,  including  heating,  ventilat- 
ing, etc.  W.  P.  AUred,  Jr.,  Archt.,  Du- 
luth. 

Muscotah,  Kan. — Reported  desired  until 
April  5.  by  Board  EMucation  (R.  A.  AUI- 
son,  Secy.),  for  erecting  2-story  and  base- 
ment 63  X  73  ft.  grade  and  high  school; 
probable  cost,  $20,000.  W.  H.  Sayler, 
Archt.,  606  Gumble  Bldg.,  Kansas  CIt.v. 
Mo. 

Lincoln,  Neb. — Until  April  10,  by  Trus- 
tees of  University  of  Nebraska,  for  erect- 
ing a  2-story  and  basement  brick  fireproof 
agricultural  and  engineering  building  at 
the  University  costing  $140,000.  Coolidge 
&  Hodgdon.  Archts.,  Chicago,  111.;  C.  B. 
CJhowins.   Superintendent  of  Construction. 

Red  Cloud,  Neb. — ^UntU  April  4,  by 
School  Board  Dist.  No.  2.  Webster 
Ciounty.  for  furnishing  material  and  erect- 
ing a  high  school.  Separate  bids  tor  heat- 
ing, ventilating,  etc.  R.  A.  Bradley  & 
Co.,  Archts.,  Exchange  National  Bank 
Bldg.,  Hastings. 

Devil's  Lake.  N.  D.— Until  April  11,  by 
.A..  E.  Parshall,  Secy.  Board  Educa..  for 
erecting  brick  and  stone  high  school, 
costing  $35,000.  John  Marshall,  Archt., 
Devil's  Lake. 

Clark,  S.  D. — Reported  desired  until 
April  10,  by  Board  Education,  Clark  In- 
dependent School  Dist.  No.  15  (W.  M.  Ar- 
pin,  Clk.),  for  erecting  a  two-story  brick 
.school.  Separate  bids  tor  plumbing,  ven- 
tilating, etc.  U.  L.  Freed,  Archt.,  Water- 
town,  S.  D. 

College  Station,  Tex.— Until  April  10, 
by  Board  Directors  Agricultural  &  Me- 
chanical College  (Dr.  W.  B.  Bizzell. 
Pres.),  for  erecting  a  fireproof  stock 
judging  pavilion   at  College   Station. 

Portland,  Ore. — Reported  desired  until 
.April  6.  by  F.  A.  Naramore,  Supt.  School 
Properties,  for  erecting  Franklin  High 
School;  probable  cost  $125,000. 

PRICES     AND      LETTINGS. 
iilndicates  award  of  contract. 

^Syracuse,  N.  Y. — Contract  for  cut 
stone  for  four-story  and  basement  Agri- 
cultural College  to  be  erected  at  Sjnra- 
cuse  University  awarded  to  Patten  (Jut 
Stone  Company,  of  Niagara  Falls,  at 
about  $68,000.  This  building  complete 
will  cost  $350,000.  Prof.  Earl  Hollenbeck, 
Archt.,    Syracuse  University. 

♦Pittsburgh,  Pa.— Contracts  awarded  by 
State  Armory  Board.  Harrisburg  (bids 
opened  March  13),  for  erecting  Artillery 
Armory  on  Emerson  Street  as  follows: 
General  contract.  Ley  Construction  Co., 
Park  Building,  $75,727;  plumbing,  W.  N. 
Sauer  Co.,  804  Chestnut  Street,  $3,295; 
heating.  Moss  &  Blakeley.  Climax  and 
Beltzhoover  Avenues,  $2,588;  electrical 
work.  Carter  Electrical  Co.,  Oliver  Build- 
ing, $2,400. 

-^tSchuylklll  Haven,  Pa.— Contract  tor 
erecting  school  awarded  Beard  Construc- 
tion Company,  Reading,  at  $54,000. 

-^Industrial,  W.  Va.— Contract  for 
erecting  school  building  at  West  Vir- 
ginia Industrial  Home  for  Girls  awarded 
Longest  &  Tessier  Company,  of  Greens- 
boro,  N.   C,  at  about  $41,000. 

-^Okeechobee,     Fla.— Contract     awardf-r" 
Hanner  Brothers,  of  Orlando,  tor  erectii 
$40,000    school.       T.    H.    Tremble,    Arch; 
Fellsmere. 

-^^Jackson,  M Iss.-^Con tract  for  erecting 
school  on  North  State  Street  awarded 
.Stark  &  Cox,  Jackson,  at  $22,500. 

-ACIarksville,  Tenn.— Contract  tor  erect- 
ing addition  to  High  School  awarded  D 
M.  Crawford  Co.,  Memphis,  at  $30,99t): 
heating,  ventilating  and  plumbing,  to 
Noble  Plumbing  &  Heating  Co.,  Prince- 
ton, Ind.,  at  $5,000. 

-A-Alllance,  Ohio. — Contract  tor  erecting 
addition  to  South  Lincoln  Avenue  School 
awarded  Willing  Brothers,  of  Bellevue,  at 
$37,932. 

*Lorain,  Ohio. — Contract  tor  erecting 
three-story  addition  to  St.  Joseph's  Hos- 
pital awarded  A.  J.  Leighton,  Lorain,  at 
$54,999.     H.  E.  Ford,  Archt.,  Lorain. 

North  Olmstead,  Ohio.- Lowest  bid 
opened  March  24  by  Board  of  Education 
(A.  C.  Reed,  Clk.)  for  repairing  Coe  Ridge 
School  submitted  by  F.  L.  Fuller  &  Com- 
pany, Cleveland,  at  $35,018. 
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Dixon,   III. — Lowest  bid  opened  recently 
by  State  Board  of  Administration,  Spring- 
field,  for  erecting   two   kitchens   at   State 
Epileptic     Colony     submitted     by     W.     M. 
Allen  &  Co.,  Peoria,  at  $55,467. 

Charles  City,  Iowa. — Lowest  bid  opened 
March  17  by  Supervising  Architect,  Wash- 
ington. D.  C,  for  constructing  U.  S.  post 
office  submitted  by  A.  W.  Lane,  19  South 
La  Salle  Street,  Chicago,  111.,  at  ?46,362 
for  limestone  and  from  Charles  Weitz's 
Sons,  Des  Moines,  at  $48,000  in  sandstone. 

*Holsteln,  Iowa.— Contract  for  erecting 
high  school  (bids  opened  March  21) 
awiirded  L.  W.  Dumas  Construction  Com- 
pany. Columbia,  Mo.,  at  $42,691.  F.  N. 
Watts,  Secy.  Board  Education. 

•  Hays,  Kan. — Contract  for  erecting  3- 
story  stone  administration  building  at 
State  Normal  School  (bids  opened  March 
10)  awarded  to  Sharp  Brothers,  Eldorado. 

•Seattle,  Wash. — Following  are  four  low- 
est bids  opened  March  15  by  School  Board 
(Reuben  W.  Jones.  Secy.)  for  erecting 
two-story,  8-room,  brick,  61  x  209  ft.  ad- 
dition to  Lowell  School  at  Federal  Avenue 
and  Mercer  Street:  W.  B.  Lance,  Northern 
Bank  Building,  $56,000  (awarded  con- 
tract); Henrickson  &  Co.,  Globe  Build- 
ing, $59,000;  H.  Brandt,  2327  Fifth  Avenue 
North,  $68  850;  Kiehl  &  Whipple,  Central 
Building,    $69,224. 

Tacoma,  Wash. — Following  are  four 
lowest  bids  opened  March  22  by  School 
Board  for  erecting  two-story  reinforced 
gymnasium  at  Stadium  High  School- 
.?l<,?'^"''°"'  ^21"  North  Sixteenth  Street. 
J62,865;  O.  L.  Tuell,  Tacoma,  $64,800- 
Bachelor  &  Gutel,  Tacoma,  $74,663;  Far 
West  Construction  Company,  Tacoma, 
$77,537.  Heath  &  Gove,  Archts.,  Na- 
tional Realty  Building. 

Los  Angeles,  Cal. — Following  are  four 
lowest  bids  opened  March  16  by  Board  of 
Education  for  erecting  4-story  reinforced- 
concrcte  and  brick  high  school:  Barber 
Bradley  Construction  Company,  1824  E 
15th  Street.  $353,240;  Los  Angeles  Planing 
Mill  Company,  1812  Industrial  Building, 
$358,504;  L.  A.  Atkinson.  Story  Building, 
$564,000;  W.  C.  Crowell,  Chamber  of  Com- 
merce Building,  Pasadena,  $372,130.  Low- 
est for  heating:  Western  Heating  Com- 
pany, 517  Union  League  Building.  $28,628. 
John  C.  Austin,  Archt,  Baker  Detwiler 
Bldg. 

Following  are  four  lowest  bids  opened 
recently  by  Board  of  Education  for  erect- 
ing the  2-8tory  brick-and-concrete  school 
on  Temple  Street:  G.  C.  Condon,  Wesley 
Roberts  Bldg..  $28,576  (awarded  contract); 
Barber  Bradley  Construction  Companv, 
1824  B:.  15th  St.,  $30,790;  M.  S.  Yesberg, 
1650  Morton  Avenue,  $31,795,  and  G.  Han- 
son,  1414  S.   Vermont  Avenue,   $31,089. 

San  Bernardino,  Cal. — Following  are 
four  lowest  bids  opened  March  20  by 
the  Board  of  Supervisors  for  erecting 
three-story  brick  and  concrete  county 
hospital:  George  M.  Easton.  436  West 
Thirtieth  Street,  Los  Angeles,  $91,800; 
William  C.  Crowell.  Chamber  of  Com- 
merce Building,  Pasadena,  $97,720;  Cres- 
mer  Mfg.  Co.,  Riverside.  $101,300;  C.  M. 
McNeill.  Santa  Ana,  $103,960.  Lvman  C 
Farwcll,  Archt.,  615  Story  Building.  Los 
Angeles. 
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Providence,  R.  I. — Providence  Telephone 
Company,  112  Union  Street,  intends  erect- 
ing an  exchange  on  Washington  Street  to 
cost  with  equipment  $1,000,000. 

Brooklyn.  N.  Y. — Plans  prepared  by  Par- 
fitt  Brothers,  26  Court  Street,  for  Greek 
Orthodox  Church  of  St.  Constantine  to 
be  erected  at  64  Schermerhorn  Street  of 
brick,  terra  cotta  and  limestone  construe 
tion. 

Plans  filed  for  two  4-story  apartment 
houses  to  be  erected  on  Eighty-seventh 
Street  and  Fourth  Avenue  for  Thomas  P. 
Flanagan;  total  cost  $80,0000.  Shampan  & 
Shampan,  Archts.,  772  Broadway. 

Plans  completed  by  Gronenberg  & 
Leuchtag,  303  Fifth  Avenue,  New  York. 
for  three  4-story  and  basement  apart- 
ment houses  to  be  erected  on  Union  Street 
and  Schenectady  Avenue  for  M.  Solomon 
&  Son;  total  cost  $140,000. 

Cooperstown,   N.   Y. — Orphanage  of   the  ' 
Holy     Savior     contemplates     erecting     at 
Beaver  and   Pioneer  Streets  a  school,   to 
cost    about    $150,000. 

New  York,  N.  Y. — Plans  filed  for  erect- 
ing following  buildings:  Twelve-story 
fireproof  hotel  on  Ninety-fourth  Street 
and  Broadway  for  Broadway-Ninety- 
fourth  Street  Realty  Company,  Inc.;  cost 
$400,000;  Schwartz  &  Gross  and  B.  N. 
M.arcus.  347  Fifth  Avenue,  Assoc,  Archts. 
Six -story  fireproof  store  and  loft  building 
at  16  West  Sixtieth  Street,  for  Cooper 
Realty  Company;  cost  $100,000;  Sommer- 
feld  &  Kteckler,  Archts.,  31  Union  Square. 
Flvfe-Htory  brick  tenement  on  Southern 
Boulevard  and  176th  Street,  for  .7.  H. 
.\r.  Company,  Inc.;  cost  $65,000;  Goldner 
&  Goldberg,  Archts.,  391  East  149th 
Street,  Five-story  brick  tenement  at 
Davifl.son  and  Burnside  Avenues  for 
Charles  M.  Rosenthal;  cost  $125,000; 
Gronenberg  &  Leuchtag,  Archts.,  303 
f'^ifth  Avenue.  Five-story  brick  tene- 
ment at  170th  Street  and  Ogden  Aven 


for  Avoca  Realty  Company;  cost  $70,000. 
Two-story  brick  store  and  olllce  building 
on  Creston  Avenue  and  Fordham  Road 
for  Level  Realty  Company;  cost  $75,000; 
William  Koppe,  Archt.,  830  Westchester 
Avenue. 

Plans  being  prepared  by  M.  Del  Gaudlo, 
Tremont  and  Webster  Avenues,  for  a 
church  edifice  to  be  erected  on  138tli 
Street  and  Lenox  Avenue  for  Metropoli- 
tan Baptist  Church;  estimated  cost  $100,- 
000.     Rev.  W.  W.  Brown,  Pastor. 

Rochester,  N.  Y. — Knights  of  Columbus 
planning  to  erect  new  building;  probable 
cost  $150,000. 

Schenectady,  N.  Y. — Tentative  plans 
prepared  by  Edward  J.  Atkinson,  434 
State  Street,  for  a  $25,000  edifice  to  be 
erected  for  Broadway  Methodist  Episco- 
cal  Church.     Rev.  H.  C.  Pettey,  Pastor. 

Atlantic  City,  N.  J.— Trayraore  Hotel 
Company  (D.  J.  White,  Pres.),  Illinois 
Avenue,  will  erect  a  $2,000,000  building  on 
site  of  old  Windsor  Hotel. 

Elizabeth,  N.  J. — St.  Mary's  Roman 
Catholic  Church  contemplates  erecting 
brick  parochial  school  at  152  Race  Street 
to  cost  about  $100,000.  Architect  not  yet 
selected.     Rev.  Francis  O'Neil,  Pastor. 

Newark,  N.  J. — Plans  completed  for 
two-story  depot  to  be  erected  on  Broad 
Street  for  Central  Railroad  of  New  Jersey 
(J.  O.  Osgood,  Ch.  Engr.,  New  York). 

Plans  completed  by  Louis  Scisorek,  801 
Union  Building,  for  four-story  brick  apart- 
ment building  to  be  erected  for  Barney 
Chinich  and  Joseph  Densky  at  93  Spruce 
Street;  estimated  cost  about  $35,000. 

Easton,  Pa. — ^Harry  G.  Seip,  proprietor 
of  Seip's  Cafe,  on  South  Third  Street,  in- 
tends erecting  ten-story  hotel  on  site  ad- 
joining cafS. 

Philadelphia,  Pa. — Plans  being  prepared 
by  Walter  Thomas  Mayo.  1701  Chestnut 
Street,  for  four-story,  brick,  terra  cotta 
and  stone,  27  x  120  ft.,  apartment  house, 
with  two  wings,  each  40  x  100  ft.,  to  be 
erected  in  Germantown. 

Plans  prepared  by  George  E.  Savage, 
Witherspoon  Building,  for  a  granite 
church  which  Ninth  Presbyterian  Church 
will  erect  as  a  memorial  to  John  D.  T. 
Liggett,  with  $50,000  donated  by  Craig  N. 
Liggett. 

Pittsburgh,  Pa. — Reported  Baltimore  & 
Ohio  R.R.  Co.  (P.  L.  Stuart.  Ch.  Engr., 
Baltimore,  Md.)  intends  erecting  $100,000 
passenger  station  on  Seventh  and  Ninth 
Streets. 

Sharon,  Pa. — Preliminary  plans  being 
prepared  by  E.  E.  Clepper,  Sharon,  for 
four-story  and  basement  steel  and  con- 
crete business  building. 

Baltimore,  Md. — Plans  prepared  by  Otto 
O.  Simonson.  Maryland  Casualty  Building, 
for  Southern  Hotel,  to  be  erected  at  Light 
and  German  Streets  and  cost  $1,250,000. 

Atlanta,  Ga. — C.  E.  Frazier,  Candler 
Building,  is  architect  for  four-story  and 
two  basements  nurses'  home  which  A.  W. 
Farlinger  will  erect  at  Scott  and  Alex- 
ander Streets  to  be  leased  to  Atlanta  Reg- 
istered Nurses'  Club:  cost  about  $50,000. 

J.  R.  Smith.  130  Peachtree  Street,  will 
erect  three-story,  concrete  and  brick, 
commercial  building  on  Walton  and  Bar- 
tow Streets;   cost  $40,000. 

Cartersville,  Ga. — Contract  soon  to  be 
let  for  erecting  a  three  and  one-halt-story 
and  basement,  brick  and  terra  cotta,  bank 
building  at  Main  aind  Edwin  Streets  for 
Bank  of  Cartersville;  cost  $40,000.  Ten 
Eyck  Brown,  Archt.,  Forsyth  Building, 
Atlanta. 

Macon,  Ga. — Union  Drv  Goods  Co.  (W. 
J.  Juhan,  Pres.),  Macon,  intends  erecting 
on  Cherry  Street  a  fireproof  department 
.store,  to  cost  $150,000. 

Marlanna,  Fla.— Reported  First  Baptist 
Church,  recently  destroyed  bv  fire,  will  be 
rebuilt  on  new  site  on  Green  Street; 
probable  cost  $40,000. 

Akron,  Ohio.— Loyal  Order  of  Moose 
planning  erecting  a  $200,000  lodge  build- 
ing. 

Cincinnati,  Ohio. — Garber  &  Woodward 
2803  Union  Central  Bldg.,  preparing  plans 
for  a  5-story  addition  to  Anna  Louis  Inn; 
cost.  $100,000. 

Erection  of  a  $250,000  building  for  Cath- 
olic Young  Men's  As.sociation  contem- 
plated. Rev.  Henry  Moeller,  Archbishop 
of  Cincinnati,  may  be  able  to  give  in- 
formation, 
mation. 

Cleveland,  Ohio.  —  Packard  Cleveland 
Motor  Car  Co.,  1900  East  Nineteenth 
Street,  planning  erecting  addition  to 
garage  on  Prospect  Avenue  and  East 
Twenty-first  Street  to  cost  $100,000. 

I<>eeman  &  Gutentag,  Park  Building,  is 
planning  erecting  a  store  and  apartment 
house  at  Superior  and  Eu^id  Avenues  to 
cost  $100,000. 

Investment  Securities  Co.  (John  J. 
Wood.  Pres.),  221  Rockefeller  Building,  is 
planning  erecting  a  store  and  apartment 
building  at  Superior  Avenue  and  East 
n6th  Street,  to  cost  $35,000. 

Columbus,  O. — Plans  being  prepared  by 
Richards,  McCarty  &  Bulford.  Hartman 
Building,  for  a  $60,000  business  building 
to  be  erected  on  East  Broad  Street  for 
Miss  LIna  Hosier. 

Lorain,    Ohio. — A    committee    has    been 
appointed   to   select   site   for   new   Eagles 
ue  Lodge  building. 


Mansfield,  O. — Masons  planning  to  erect 
a  four-  or  flve-story  Temple  on  West 
Third  Street  to  cost  $150,000. 

Portsmouth,  Ohio.— E.  E.  Pruitt,  Hart- 
man  Building,  Columbus,  is  architect  for 
proposed  Fourth  Street  Methodist  Church; 
cost   $40,000. 

Wellsvllle,  Ohio. — Plans  being  prepared 
by  E.  E.  Pruitt.  Hartman  Building,  Co- 
lumbus, for  a  $70,000  church  to  be  erected 
here. 

Xenia,  Ohio. — Tentative  plans  prepared 
for  three-story,  brick  and  stone  Masonic 
Temple  contemplated  to  cost  about 
$40,000. 

Bedford,  Ind. — Elks  •will  erect  new  $40,- 
000  stone  lodge   building. 

Cambridge  City,  Ind. — Directors  of  First 
National  Bank,  Main  Street,  decided  to 
erect  three-story  bank  and  office  building 
on  present  site. 

Gary,  Ind. — Leo  E.  Detsch,  Gary,  will 
erect  a  2-story  business  and  flat  building 
on  S.  Broadway,  costing  $100,000. 

Warsaw,  Ind. — Reported  Widaman  & 
McDonald  Company,  Warsaw,  intends 
erecting  a  motion-picture  theatre,  inter- 
urban  freight  and  passenger  station,  and 
a  new  storeroom  at  a  cost  of  $50,000. 

Detroit,  Mich. — Plans  being  prepared  by 
Albert  Kahn,  58  Lafayette  Avenue,  for 
18-story  fireproof  office  building  which 
James  Couzens,  president  of  the  High- 
land Park  State  Bank  of  Detroit,  intends 
erecting  at  West  Fort  and  Shelby  Streets, 
to  be  known  as  the  Finance  Building. 

Aurora,  III. — Eugene  Maimer,  Aurora,  it 
architect  for  improving  and  enlarging 
First  Presbyterian  Church,  Fox  and 
Fourth  Streets,  at  cost  of  $22,000. 

Chicago,  III. — Samuel  N.  Crowen,  30 
North  La  Salle  Street,  is  architect  for 
ten-story  building  to  be  erected  at  Lake 
Shore  Drive  and  Ohio  Street  for  Bowes 
Realty  Company;  cost  about  $350,000. 

A  $50,000  bank,  store  and  office  build- 
ing is  to  be  erected  at  Ashland  Avenue 
and  Fifty-first  Street  for  Southwest  Mer- 
chants' State  Bank,  5105  South  Ashland 
Avenue. 

Plans  prepared  by  C.  W.  and  George 
L.  Rapp,  69  West  Washington  Street,  for 
a  combined  hotel  and  theater  building 
contemplated  at  Lawrence  Avenue  and 
Broadway;  cost  approximately  $900,000. 
Mort  H.  Singer,  125  North  Clark  Street, 
reported    interested. 

Permit  granted  to  Baltimore  &  Ohio 
C.  T.  Ry.  (F.  L.  Stuart,  Ch.  Engr.,  Balti- 
more, Md.)  to  construct  a  $40,000  round- 
house at  14th  Street,  near  Chicago  River. 

Reported  Division  241  of  the  Amalga- 
mated Association  of  Street  Railway  Em- 
ployees (William  Quinlan,  President),  138 
N.  La  Salle  Street,  planning  erecting  six- 
story  building  at  Ashland  Boulevard  and 
Van  Buren  Street;  probable  cost  $150,000. 

Madison,  Wis. — The  Madison  General 
Hospital  Association  (C.  B.  Livingston. 
Manager)  plans  erecting  this  year  a  wing 
and  In  1917  or  1918  a  nurses'  home  and 
laundry  building  as  an  addition  to  pres- 
ent hospital  both  buildings  to  be  4-story 
tile,  brick  and  concrete.  Claude  &  Starke 
and  Alvan  E.  Small,  both  of  Madison. 
Assoc.  Archts. 

Hutchinson,  Minn. — Silas  Jacobson,  Cap- 
ital Bank  Building,  St.  Paul,  Archt.  for 
hotel  tor  Jordenson  Bros,,  Hutchinson; 
probable  cost  $40,000. 

Minneapolis,  Minn. — Joseph  A.  Toms, 
1720  Clinton  Avenue,  will  erect  a  3-story 
brick  apartment  house  at  Fifteenth  Street 
and  Third  Avenue  S.,  to  cost  $40,000. 

Cataract  Lodge,  No.  2,  A.  F.  and  A.  M., 
reported  considering  erecting  a  lodge  hall 
and  business  building  at  20  University 
Avenue  S.  E.,  to  cost  $100,000.  W.  H.  J. 
Pearce,  Lodge  Secretary. 

MInneota,  Minn. — Contract  will  be  let 
about  April  1  by  W.  L.  Alban,  347  Endi- 
cott  Street.  St.  Paul,  for  erecting  bank 
building  for  Merchants  &  Farmers  Na- 
tional Bank;  cost  $30,000. 

Red  Wing,  Minn. — Plans  being  prepared 
by  A.  F.  Gauger,  St.  Paul,  tor  a  building 
to  be  erected  by  Goodhue  County  Co- 
operative Co.,  to  cost  $35,000. 

St.  Paul,  Minn. — The  Linnea  Society  of 
the  twin  cities  will  erect  at  Langdors 
Avenue  and  Gibbs  Street  a  home  for  Aged 
Swedish   people  and   girls,   to  cost  $50,000. 

Dale  Bldg.  Co.,  16  South  Street,  will 
erect  a  3-story  brick  apartment  house  on 
Dale  and  Grand  Streets. 

Plans  prepared  by  Charles  A.  Pear,  509 
Pittsburgh  Building,  approved  by  Loyal 
Order  of  Moose  for  four-story  and  base- 
ment   lodge    building. 

Columbia,  Mo.  —  L.  W.  Dumas,  Jr., 
Construction  Company,  Columbia,  will 
erect  a  5-story  hotel.  90  x  113  ft.  N.  Tor- 
bitt,  Archt.,  1002  Landers  Bldg.,  Spring- 
field. 

St.  Louis,  Mo.— Albert  B.  Groves,  314 
North  Fourth  Street,  is  architect  for  five 
additional  stories  to  be  erected  to  present 
five-story  building  of  Union  Electric  Light 
&  Power  Co.,  at  Twelfth  and  Locust 
Streets,  of  fireproof  brick,  terra  cotta, 
steel  and  reinforced  concrete  construc- 
tion. 

Earle,  Ark. — Reported  .1,  M.  McBee  of 
Earle  contemplates  erecting  a  $40,000 
hotel. 

Oklahoma    City.    Okla. — Chicago,     Rock 
Island   &   Pacific  R.   R.    (C.  A.   Morse,   Ch, 
Engr,,    Chicago.    111.)    and    St.    Louis    and 


Pacific  Railroad,  directed  by  Oklahoma 
Corporation  Commission  to  erect  a  pas- 
senger station  in  vicinity  of  Hudson  Ave- 
nue. These  roads  contemplate  a  seven- 
story  building  in  connection  with  Joint 
depot.  Plans  to  be  submitted  to  Commis- 
sion by  June  1,  1916,  and  building  com- 
pleted by  Jan.  1,  1917. 

Centralla,  Wash. — Elks  Lodge  plans 
erecting  a  $40,000  building.  B.  H.  John- 
ston, Chairman  Building  Committee. 

Chehalls,  Wash. — Reported  erection  of 
$100,000  Masonic  Temple  contemplated. 
Mayor  J.  T.  Coleman  is  member  of  Build- 
ing Committee. 

Seattle,  Wash.— Contract  soon  to  be  let 
for  erecting  three-story,  brick,  55  x  103  ft., 
business  building  on  Fourteenth  Avenue 
and  Forty-fifth  Street  for  John  ff.  Wil- 
liams, 4743  University  Boulevard. 

Plans  being  prepared  by  John  Graham, 
656  West  Galer  Street,  for  eight-story,  253 
X  256  ft.,  reinforced  concrete  department 
store  to  be  erected  at  Sixth  Avenue  and 
Pine  Street  for  Frederick  &  Nelson  Co., 
Second  Avenue  and  Madison  Street;  cost 
$750,000. 

Contract  will  be  let  about  June  by 
Northwestern  Mausoleum  Co.,  Stuart 
Building,  for  erecting  first  unit  of  the 
$450,000  concrete  mausoleum  plans  for 
which  are  being  prepared  by  W.  Marbury 
Somerville,  White  Building. 

Tacoma,  Wash. — Chicago,  Milwaukee  & 
St.  Paul  Ry.  (C.  F.  Loweth,  Ch.  Engr., 
Chicago,  111.)  will  this  summer  erect  a 
passenger  station  at  25th  and  East  "A" 
Streets,   to  cost  $250,000. 

Forrest  City,  Ore. — Methodists  contem- 
plate erecting  a  $25,000  edifice. 

Chino,  Cal. — San  Antonio  Orange  Grow- 
ers' Assoc,  have  plans  for  a  packing  house 
100  X  150  ft.,  and  a  fireproof  warehouse 
100  X  150  ft.,  probably  hollow  tile  and 
steel. 

Los  Angeles,  Cal. — Plans  being  pre- 
pared by  Frederick  Noonan.  Investment 
Bldg.,  for  a  4-story  brick  apartment  house 
to  be  erected  at  722  South  Hartford  Ave- 
nue for  Mrs.  E.  Head. 

a.  G.  Adams,  907  Haas  Bldg.,  is  having 
plans  prepared  tor  a  4-story  brick  apart- 
ment house  to  be  erected  at  Orange  and 
Valencia  Streets. 

Contract  will  be  let  latter  part  of  .^pril 
by  W.  J.  Saunders,  Archt.,  319  Homer 
Laughlin  Building,  for  erecting  four- 
story  and  basement  concrete  warehouse, 
80  X  200  ft.,  at  Second  Street  and  Central 
Avenue,  for  E.  P.  Bosbyshell  Company, 
125  North  Los  Angeles  Street. 

Los  Angeles,  Cal. — See  "Electric  Rail- 
ways." 

San  Francisco,  Cal. — Plans  being  pre- 
pared by  Cunningham  &  Politeo.  First 
National  Bank  Building,  for  a  moving  pic- 
ture theater,  to  be  erected  at  Market 
and  Fourth  Streets.  William  L.  Gerstle, 
Alaska  Commercial  Building  reported  In- 
terested. ' 

Idaho  Falls,  Idaho.— W.  F.  Yager  of  St. 
Anthony  reported  to  be  planning  the 
erection  of  a  hotel  here,  estimated  to  cost 
about  $50,000. 

Rexburg,  Idaho. — Reported  Ricks  Acad- 
emy, Rexburg,  contemplates  erecting 
$40,000  auditorium  and  gymnasium  addi- 
tion. 

SandpoInt,  Idaho. — Reported  plans  being 
prepared  for  a  depot  which  Northern  Pa- 
cific Ry.  Co.  (W.  L.  Darling.  Ch.  Engr., 
.St.    Paul.    Minn.)    will    erect   at   a    cost   of 

J50.000. 


BIDS     DESIRED. 

Madrid,  Iowa. — By  Board  Trustees,  CM 
People's  Home  (A.  "T.  Jacobson,  Secy.),  for 
erecting  two-story  and  basement,  40  x 
102  ft.,  addition  to  said  home. 

Comfrey,  Minn. — Until  April  5,  by  Board 
Directors  Comfrey  Farmers'  Co-operative 
Creamery  Co.,  for  furnishing  material  an(l 
erecting  a  creamery  building. 

Hastings,  Minn. — Until  April  12,  by 
Jacob  Hiniker,  Chairman  Building  Com. 
St.  Boniface  Parish,  for  erecting  brick 
school  for  said  parish.  Olin  H.  Round, 
Archt.,  201-202  Oppenheim  Building,  St. 
Paul. 

Long  Prairie,  Minn. — Until  April  5.  by 
Board  Directors  (Geo.  Lano,  Secy.)  for 
furnishing  material  and  erecting  a  cream- 
ery building  at   Long   Prairie. 

Protection,  Kan. — Until  April  20  by 
Building  Committee  of  Methodist  Episco- 
pal Church  (P.  C.  Lindsey.  Secy.)  for 
erecting  a  2-story  and  basement  edifice. 
Separate  bids  for  heating,  plumbing,  elec- 
tric ^rlng,  etc. 

Cooperstown,  N.  D. — Until  April  6  by 
Buildfng  Committee  (F.  C.  Potter,  Secy.) 
for  erecting  masonic  temple.'  Separate 
bids  for  heating  and  ventilating,  plumb- 
ing, etc.  Bert  D.  Keck,  Archt,,  Crook- 
iton, 

Wahpeton,  N.  D. — Until  April  4.  by 
Frank  Benda,  for  erecting  a  brick  meat 
market  and  office  building.  Haxby  & 
Gillespie,   Archts.,   Fargo. 

Salt  Lake  City,  Utah.— Until  April  3,  by 
H.  S.  McCann.  Secy.,  Salt  Lake  Aerie 
No.  67,  F.  O.  Eagles,  tor  erecting  club 
house. 
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PRICES     AND     LETTINGS. 
iflndicates  atoard  of  contract. 

-AMorris  Park  (P.  O.  Jamaica),  L.  I., 
N.  Y. — Contract  awarded  Frank  Drosch. 
14SS  Woodhaven  Avenue,  Woodhaven,  for 
erecting  one-story,  brick  and  terra  cotta, 
CO  X  123  ft.  edifice  for  St.  Benedict's 
Roman  Catholic  Church  on  Church  and 
Atlantic  Avenues;  cost  $70,000.  Rev. 
P.  J.  Faheys.  Pastor.  T.  H.  Poole  & 
Company,  Archts.,  13  West  Thirtieth 
Street.  New  York. 

AWestfield,  N.  J.— Contract  awarded 
Thomas  J.  Waters.  Company,  271  West 
125th  Street,  New'  York,  for  erecting 
brick  church  and  school  at  New  York 
Avenue  and  First  Street,  for  Holy 
Trinity  Roman  Catholic  Church:  cost 
about  J70.000.  Rev.  H.  T.  Watterson. 
M2  Westfleld  Avenue,  Pastor.  Elliott 
Lynch.  Archt..  345  Fifth  Avenue.  New 
York,   N.   Y. 

^Philadelphia,  Pa. — Contract  reported 
awarded  A.  G.  StefTen,  4601  Woodland 
Avenue,  for  erecting  four-story  and  base- 
ment. 100  X  S4  ft.,  stone  hotel,  at  Fortieth 
and  Walnut  Streets,  for  A.  L.  Walker: 
cost  $60,000. 

ACIarksdale,  M  lac— Contract  awarded 
Nichols.  Langford  &  Johnston  of  Louis- 
ville. Ky..  for  erecting  six-story  rein- 
forced concrete,  brick  and  stone  bank  and 
offlce  building  for  Delta  Bank  &  Trust 
Co.:  cost  about  $150,000. 

-i^Ashland,    Ky. — Contract  awarded  Pel- 

Shrey  &  Davis.  Ashland,  for  erecting  ad- 
Ition  to  Ventura  Hotel;  cost  $30,000. 
Oustave  W,  Drach,  Archt.,  1701  Union 
Trust  Bldg..  Cincinnati,  Ohio. 

•LoulavHIe.  Ky.— George  H.  Rommel  & 
Co..  Louisville,  reported  contractors  for 
three-story,  hrlck,  fireproof  creamery  and 
offlce  building  for  D.  H.  Ewing's  Sons  to 
be  erected  at  Third  and  Kentucky  Streets; 
estin'ated  cost  $80,000.  John  Bacon 
Hutchines  &  .<ons.  Archts.,  Columbia 
Building. 

*Akron.  Ohio. — Contract  for  erecting 
club  hou-se  for  B.  P.  O.  Elks  (bids  opened 
March  IS)  awarded  Akron  Storage  &  Con- 
tracting Co..  146  N.  Howard  Street,  at 
$61,700. 

^Cincinnati,  Ohio. — Contract  awarded 
Ferro  Concrete  Construction  Company. 
Richmond  and  Harriet  Streets,  for  erect- 
ing a  4-story  reinforced-concrete  garage 
for  the  Graydon  Estate  at  6th  and  North 
Streets;  estimated  cost.  $60,000.  Elzner  & 
Anderson,  Ingalls  Bldg.,  Cincinnati,  Ar- 
chitects. 

^Cleveland,  Ohio.— Contract  for  erecting 
4-8tory  hotel  for  Euclid  Logan  Realty 
Company  at  9507  Euclid  Avenue  awarded 
George  K.  J.  Paul.  WlUiard  Hirsch,  1302 
Swetland  Bldg.,  Archt. 

♦Contract  awarded  by  Cleveland  Tele- 

rhone  Co.  to  George  A.  Rutherford  Co., 
160  E^ast  Eighteenth  Street,  for  erecting 
the  new  Fairmont  exchange  on  Cedar  and 
Coventry  Roads,  to  cost  about  $350,000. 

♦Toledo,  Ohio. — Contract  awarded  Get- 
tlBS-Kopltke  Company,  Toledo,  for  erect- 
ing two-story  brick,  steel  and  terra  cotta 
building  on  St.  Clair  Street;  cost  $40,000. 
Mills.  Rhines.  Bellman  &  Nordhoff, 
Archts.,  Ohio  Building. 

♦Eau  Claire,  Wis. — Contract  awarded 
Hoeppner-Bartlett  Co..  Eau  Claire,  for 
erecting  three-story.  140  x  200  ft.,  brick 
and  reinforced  concrete  storage  building 
for  Cary  Transfer  Co.;  cost  $75,000. 

♦Ouluth,  l(4lnn. — Contract  for  erecting 
the  boys'  Y.  M.  C.  A.  building  awarded 
George  Lounsberry  of  Duluth  at  about 
$6S,000. 

♦Spokane,  Waah.— Contract  awarded  by 
Northwestern  Mausoleum  Co.,  Seattle,  to 
F.  E.  Peterson,  Spokane,  for  erecting  a 
$260,000  mausoleum. 

♦Los  Angeles,  Cal. — Contract  for  erect- 
ing 4-story  brick  apartment  house  at  In- 
gram and  Whitmer  Streets  for  B.  G.  Ad- 
ams awarded  L.  T.  Mayo,  530  Black  Bldg., 
at  $60,000, 

♦Ottawa,  Ont. — Contract  for  erecting 
buildings  on  Dartmouth  Branch  Line  In- 
tercolonial Ry.  awarded  Maynard  C. 
Denton  and  Maurice  G.  Condon  of  Digby. 
N.  S.  J.  W.  Pugilly,  Secy.  Department 
Railways  and  Canals. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED     WORK. 

Franklin,  N.  H.— M.  T.  Stevens  Com- 
pany is  having  plans  prepared  for  addi- 
tions to  their  woolen  mills. 

Bondsville,  Mass. — Boston  Duck  Com- 
pany. Bondsville,  intends  erecting  a  5- 
story  brick  130  x  400-ft.  mill,  also  a  3- 
story  (9  x  121 -ft.  storehouse. 

Maiden,  Mass.— A  3-8tory  40  x  200-ft. 
factory  is  to  be  erected  in  Maiden  by 
Khrman  Mfg.  Company,  Mllford.  N.  H., 
to  cost  $80,000  Monks  tk  Johnson, 
Archts.,  Boston,  Mass. 

Worcester,  Mass. — The  American  Steel 
ft  Wire  Company,  Worcester,  Intends 
erecting  a  2-story  brick  factory  addition 
U  X  110  ft. 


Cranston,  R.  I.— United  Wire  &  Supply 
Company  is  planning  erecting  a  $150,000 
plant  on  Elmwood  Avenue. 

Pawrtucket,  R.  I.— A  2-story  brick  and 
steel  68  x  80-ft.  addition  Is  to  be  erected 
by  the  Jenckes  Spinning  Company,  Paw- 
tucket. 

Woonsocket,  B.  I.— The  Sudney  Wor- 
sted Company  (Lucien  A.  Jarrett,  Mgr.) 
will  erect  a  2-story  77  x  120-ft.  factory 
and  1-story  30  x  60-ft.  boiler  house  and 
2-story  offlce  building. 

Bridgeport,  Conn.— Reported  city  will 
erect  a  municipal  ice  and  cold  storage 
plant  on  Housatonic  Avenue,  to  cost  about 
$145,000.  Citizens  voted  $200,000  bon^  for 
establishment  of  plant.  Vincent  S.  Whit- 
ney, Chairman,  Municipal  Ice  and  Cold 
Storage  Plant  Commission. 

Buffalo,  N.  Y.— Plans  filed  by  American 
Radiator  Works  for  a  2-story  brick  foun- 
dry to  be  erected  at  the  plant  at  1741 
Elmwood  Avenue,  costing  $40,000. 

Reported  George  J.  Meyer  Malting- Co., 
1314  Niagara  Street,  intends  erecting  two 
1.000,000  bushel  capacity  elevators  on  the 
foot  of  Main  Street. 

New  York.  N.  Y.— Plans  prepared  by 
Lansing  C.  Holden,  103  Park  Avenue,  for 
five-story  addition  to  plant  of  R.  E.  Dietz 
Co.  at  Greenwich  and  Laight  Streets. 

Plans  filed  for  erecting  following  build- 
ings: 12-story  fireproof  store  and  fac- 
tory at  42  West  Thirty-eighth  Street  for 
Felcourt  Realty  Corp.,  cost  $225,000, 
George  and  Edward  Blum,  Archts.,  505 
Fifth  Ave.;  12-story  fireproof  show  rooms 
and  factory  at  16  West  Thirty-ninth 
Street  for  John  S.  Weatherley,  cost  $140,- 
000,  Paul  R.  Allen,  Archt.,  37  West 
Thirty-ninth    Street. 

Ellwood  City,  Pa.  —  Reported  United 
States  Steel  Corporation  has  appropriated 
$1,480,000  for  Shelby  steel  tube  plants 
here,  to  include  erection  of  a  $40,000  club 
house. 

Hokendauqua,  Pa.  —  Stockholders  of 
Thomas  Iron  Co.  voted  to  issue  $400,000 
additional  bonds  for  improving  plants  at 
Hokendauqua,  Alburtts  and  Hellertown. 

Lancaster,  Pa. — New  Process  Steel  Co. 
intends  enlarging  their  plant. 

Lebanon,  Pa. — Morris  &  Company,  2602 
West  Madison  Street,  Chicago,  111...  will 
erect  branch  packing  plant  here  to  Include 
three  warehouses  and  twenty-five  smoke- 
houses. 

Pittsburgh,  Pa. — Plans  completed  for  a 
$500,000  plant  to  be  erected  on  Neville 
Island  for  Independent  Bridge  Co.  (P.  E. 
Hunter,  Pres.,  829  Beaver  Avenue). 

Royersford,  Pa. — Barclay,  White  &  Co., 
Philadelphia,  plans  extensive  improve- 
ments, including  2  additional  stories  and 
three  4-story  wings,  to  plant  of  Progres- 
sive Knitting  Mills. 

Scranton,  Pa. — Contract  will  be  let 
about  June  for  improvements  to  plant  of 
the  Scranton  Steel  &  Iron  Co.,  to  be  steel, 
brick  and  terra  cotta  and  cost  $48,000,  and 
$20,000  additional  for  equipment.  Charles 
F.  Wood,  Chief  Engineer  of  Company: 
Edgar  Louis  Kenllng,  Pres. 

Tyrone,  Pa.  —  Wilson  Chemical  Co. 
(George  C.  Wilson,  Owner)  will  rebuild 
factory  destroyed  by  fire. 

Washington,  D.  C. — A  bill  has  passed 
U.  .S.  Senate  authorizing  the  Government 
to  purchase  or  construct  an  armor  plant 
at  a  cost  of  $11,000,000. 

SIstervllle,  W.  Va. — Reported  Malwurm 
Aluminum  Corporation  of  Pittsburgh  (H. 
W.  McCoy,  Vice-President,  SisterviUe) 
will  erect  aluminum  plant  here. 

Fort  Mill,  S.  C— Fort  Mill  Manufactur- 
ing Co.,  Fort  Mill,  will  build  an  addition 
to  Mill  No.  2  and  install  new  spindles, 
carding  machinery  and  600  looms. 

Brunswick,  Ga. — Reported  plant  of  Yar- 
yan  Rosin  &  Turpentine  Co.,  recently  de- 
stroyed by  fire,  will  be  rebuilt. 

Columbus,  Ga. — Meritas  Mills,  Colum- 
bus, affiliated  with  the  Standard  Oil  Cloth 
Co.  of  New  York,  plans  spending  $270,000 
for  building  additions  and  installing  new 
machinery. 

Athens,  Ala.— Fulton  Cotton  Mill  Co., 
Athens,  will  double  capacity  of  plant  by 
adding  7000  new  spindles. 

Greenville,  Ala. — J.  A.  Kendrlck  of 
Greenville  reported  Interested  in  $100,000 
cotton  mill  to  be  erected  here. 

New  Orleans,  La. — Reported  Buach  Box 
Factory,  recently  destroyed  by  fire,  will 
be  rebuilt. 

Cleveland,  Ohio. — Reported  Bethlehem 
Steel  Company,  1266  Ontario  Street,  will 
erect  a  steel  plant  near  Willow  (suburb 
of  Cleveland). 

American  Steel  &  Wire  Company,  West- 
em  Reserve  Bldg.,  It  Is  reported,  intends 
erecting  additions  to  plant  In  upper  Cuy- 
ahoga River  valley. 

Reported  Ajax  Mfg.  Co.,  3830  Lakeside 
Avenue,  is  planning  erecting  a  $30,000 
addition. 

Red  Wing,  Minn.— Kuhles  &  Stock 
Company,  355  Jackson  Street,  contem- 
plates erecting  a  plant  on  University  and 
Shelling  Avenues   to   cofit   pl00,000. 

St.  Paul,  Minn.— Kuhlos  &  Stock  Co., 
355  Jackson  Streets,  contemplates  erect- 
ing a  plant  at  University  Avenue,  near 
Shelling  Avenue,  to  cost  $100,000. 


Taylor,  Tex.— Plans  being  prepared  by 
Uenrv  Struve.  Taylor,  for  municipal  abat- 
toir to  cost  $15,000. 

Pasco,  Wash.  —  Reported  Continental 
Milling  Co.  of  Spokane  plans  erecting  a 
600-bbl.  capacity  flour  mill  here. 

Anaheim,  Cal.— Anaheim  Citrus  Fruit 
Assoc,  contemplates  erecting  a  $40,000  ice 
plant. 

Los  Angeles,  Cal. — Cochise  Machine  Co., 
404  Aliso  Street,  will  erect  a  plant  here. 

Douglas,  Ariz.- Calumet  &  Arizona  Min- 
ing Co.  will  spend  $1,200,000  in  enlarge- 
ments of  smelting  plant,  including  acid 
plant  with  capacity  of  200  tons  of  sul- 
phuric acid  daily;  cost  $750,000;  present 
roasting  plant  of  12  roasters  will  be 
douliled:  electric  plant  increased  150  per 
cent;  new  blower  engine  installed;  high 
power  transmission  line  will  be  con- 
structed, connecting  smelter  here  with 
company's  mines  in  Warren  District. 
Harry  Clark,  Sunt,  of  Construction,  Doug- 
las; John  C.  (jrreenway.  General  Man- 
ager, Warren. 

Humboldt,  Ariz. — Consolidated  Arizona 
Smelting  Company  will  enlarge  flotation 
mill  from  250  to  600  tons  dally  capacity. 

Port  Arthur,  Ont. — Reported  Saskatche- 
wan Co-operative  Elevator  Co.  (C.  A. 
Dunning,  General  Manager,  Regina.  Sask.) 
will  erect  a  terminal  elevator  here  of 
2,500,000  bushels  capacity. 

Renfrew,  Ont. — Reported  Renfrew  Ma- 
chinery Company  will  rebuild  shell  factory 
recently  destroyed  by  fire. 

Sarnia,  Ont. — Imperial  Oil  Co.  contem- 
plates extensive  improvements  to  plant 
here. 

BIDS     DESIRED. 

Baltimore,  Md. — Reported  desired  until 
Apr.  20  for  erecting  3-story,  100  x  200  ft., 
reinforced  concrete  plant  at  Thirty-first 
Street  and  Eastern  Avenue  for  Baltimore 
Oil  Engine  Co.  A.  W.  Geise,  Pres.  Prob- 
able cost  $60,000. 

Faribault,  Minn.— Until  April  3,  by  Fari- 
bault Packing  Company,  for  erecting 
packing  plant.     Cost  reported  at  $150,000. 

Lockhart,  Tex. — See  "Water  Works." 


Park  Improvements — Minneapolis,  Mintv 
— Board  of  l^ark  Commissioners  consid- 
ering the  establishment  of  a  park  and 
playground  at  Nicollet  Aven'ue  and  Forty- 
second  Street.  It  is  proposed  to  con- 
struct a  lagoon  and  driveway  (boulevard) 
5  miles  long;  cost  estimated  at  $200,000. 
No  funds  available,  but  site  has  been 
purchased. 

Transmission       Lines. — Dallas,      Tex. — 

Texas  Power  &  Light  Company  (T.  R. 
Slater,  Gen.  Supt.,  1322  Commerce  Street) 
will  construct  a  high-power  transmission 
line   through  Dallas  County;   cost  $50,000. 


PRICES     AND     LETTINGS. 
♦indicates  award  of  contract. 

♦Fall  River,  Mass. — Beattie  &  Cornell, 
Fall  River,  reported  contractors  for  erect- 
ing cotton  yarn  mill  of  12.600  spindles  for 
Foster  Spinning  Company.  J.  H.  Mayes 
of  Charlotte,  N.  C,  is  architect  and  en- 
gineer. 

♦Brooklyn,  N.  Y. — Contract  awarded 
Kennedy  (jonstruction  Company,  215  Mon- 
tague Street,  for  alterations  to  four-story 
brick  factory  at  36  South  Ninth  Street 
for  Levine  Bros.,  Inc.;  cost  $80,000.  Will- 
iam Higginson,  Archt.,  13  Park  Row,  New 
York. 

♦Camden,  N.  J.  —  Contract  reported 
awarded  by  Victor  Talking  Machine  Co, 
to  Irvin  &  Leighton,  Twelfth  and  Cherry 
Streets,  Philadelphia,  Pa.,  for  erecting  a 
cabinet  factory  to  cost  $450,000. 

♦Newark,  N.  J. — American  Concrete- 
Steel  Company,  27  Clinton  Street,  has  se- 
cured contract  to  erect  three-story,  80  x 
100  ft.  reinforced  concrete  addition  to 
plant  of  Crocker- Wheeler  Company;  cost 
about  $50,000. 

♦Cincinnati,  Ohio. — Contract  awarded 
McMUler,  Hulbert  Block,  for  erecting 
2^i.-story  brick  factory  for  Gruen  Watch 
Co.  on  McMillen  Street.  'G.  C.  Burroughs, 
Archt.,  Union  Trust  Building;  cost  $30,000. 

♦Decatur,  ind.— Contract  awarded  L.  N. 
Cope  &  Son,  Decatur,  for  erecting  bag 
factory,  at  $40,473. 

♦Detroit,  Mich.  —  Contract  awarded 
Donovan  Wire  &  Iron  Works,  Toledo,  O., 
for  280  tons  of  steel  for  addition  to  plant 
of  Detroit  Steel  Products  Co. 

♦Grand  Rapids,  Mich.— Contract  award- 
ed by  Grand  Rapids  Bread  Company  to  C. 
Hoertz  &  Son,  Grand  Rapids,  for  erecting 
factory  on  Ionia  Avenue  and  Prescott 
Street;  cost.  Including  equipment  about 
$60,000. 

♦New  Richmond,  Wis. — Contract  award- 
ed by  Inter-County  Co-operative  Packing 
Company  to  Madsen  Brothers,  Plymouth 
Building,  Minneapolis,  Minn.,  for  erect- 
ing main  building  of  packing  plant,  power 
house  and  concrete  foundation  for  yard 
scales,  at  $52,300. 

♦Payson,  Utah.  —  Contract  reported 
awarded  American  Bridge  Company,  Den- 
ver. Col.,  for  erecting  terminal  shops  for 
Salt  Lake  &  Utah  Railroad  Company;  cost 
$40,000. 


MISCELLANEOUS 


PROPOSED     WORK, 

Park  Improvements — Minneapolis,  Minn. 

All  season's  work  contemplated  this 
year  will  be  mostly  earthwork  and  dredg- 
ing, and  will  be  done  by  day  labor  and 
city's  plant.  A.  C.  Goodward,  Park  En- 
gineer. 


BIDS     DESIRED. 

Fire  Escapes. — Boston,  Mass. — Until 
April  4,  by  Schoolhouse  Commissioners 
(Jos.  Lomasney,  Chairman),  for  erecting 
complete  fire  e.scapes  on  the  Thos.  N. 
Hart  School,  East  Fifth  Street,  comer 
of    H    Street,    South   Boston. 

Freight  Handling  Winches  For  Sale- 
Boston,  Mass.— Until  April  20  by  Directors 
of  the  Port  of  Boston  for  purchase  of  any 
or  all  freight  handling  winches,  as  adver- 
tised in  Engineering  Record. 

Road  Oil — New  Haven,  Conn. — Until 
April  4  by  Director  Public  Works  for  fur- 
nishing 100.000  gal.  or  more  asphaltlc 
road  oil:  also  for  furnishing  100,000  gal. 
of  tar  road  oil  to  Department  of  Public 
Works.     F.  L.  Ford,  City  Engr. 

Road  Oil,  Etc. — New  Brighton,  S.  I., 
N.  Y. — Until  April  4  by  Calvin  D.  Van 
Name,  Pres.  Borough  of  Richmond,  St. 
George,  New  Brighton,  S.  I.,  for  150,000 
gal.  tar  road  oil  (light)  for  road  surfac- 
ing, 22,000  gal.  tar  road  oil  (medium)  for 
road  surfacing,  22,000  gal.  macadam  road 
binder  (liquid  asphalt)  for  road  surfac- 
ing and  22.000  gal.  of  macadam  road 
binder   (asphalt  base)   for  road  surfacing. 

Road  Oil  —  Hackensack,  N.  J.— Until 
April  3  by  Hackensack  Improvement 
Commission  (E.  J.  Thompson,  Clk.)  for 
furnishing  and  spreading  road  oil  or  road 
tar  on  streets  by  means  of  pressure  dis- 
tributors. Covering  approximately  300,000 
sq.  yd.  roadway. 

Fire  Escapes — Pittsburgh,  Pa. — Until 
April  12,  by  Board  of  Education  (G.  W. 
Gerwig,  Secy.),  for  erecting  fire  escapes 
for  Horace  Mann,  Harwood,  Clayton  and 
Andrews  Schools. 

Road  Oil — Greenville,  Miss. — Reported 
desired  until  April  4,  by  Wm.  Urquhart, 
City  Clk.,  for  50,000  gal.  No.  5  liquid  road 
oil. 

Road  Oil,  Etc. — Beaver  Dam,  Wis. — Re- 
ported desired  until  April  5,  by  J.  E. 
Fisher,  Chairman  Board  Public  Works, 
for  from  30,000  to  70,000  gal.  road  oil  and 
from   1000  to  5000  cu.   yd.   crushed  stone. 

Road  Oil — Manitowoc,  Wis. — Reported 
desired  until  April  3,  by  John  J.  Kelley, 
City  Clk.,  for  one  or  more  tank  cars  of 
road  oil. 

Retaining  Wall— Sioux  Falls,  S.  D.— Re- 
ported desired  until  April  4,  by  Board 
Park  Supervisors  (W.  J.  Klnsella,  Secy.), 
for  constructing  stone  retaining  wall  and 
concrete  steps. 

Cement,  etc. — Westmont,  Que. — Until 
April  30,  by  Secretary  Treasurer,  for  ce- 
ment, sand  crushed  stone,  sewer  pipe. 
bricks,  etc.,  for  year  beginning  May  1. 
1916,   and  ending  April  30,   1917. 

Asphalt— Kingston,  Ont.— Until  April  3, 
by  R.  J.  McClelland,  City  Engr.,  for  30( 
tons,  more  or  less,  of  refined  asphalt,  de- 
livered in  barrels,  f.o.b.   Kingston. 

PRICES     AND     LETTINGS. 
•^Indicates  award  of  contract. 

♦  Excavation  —  Harrlsburg,  Pa. — Con- 
tract awarded  Benett  &  Randall,  Greens- 
burg,  for  excavation  work  for  speedway 
and  fair  buildings  which  Keystone  State 
Fair  Company  will  erect.  Cost  for  ex- 
cavation will  be  about  $700,000.  The  en- 
tire cost  for  buildings,  speedway  and 
racetrack  will  be  about  $1,500,000. 
Graham.  Burnham  &  Company,  Chicago. 
111.,    Archts. 

♦Speedway  —  Birmingham,  Ala. — Con- 
tract for  constructing  Birmingham  Motor 
Speedway  grandstand,  repair  pits,  etc..  of 
reinforced  concrete  and  steel,  with  bltu- 
lithic  top.  awarded  Henkel  &  Sullivan  of 
Cincinnati,    Ohio. 

Crushed  Rock — Minneapolis,  Minn. — 
Two  bids  opened  March  10  by  K.  E.  Alex- 
ander, Purchasing  Agent,  for  furnishing 
crushed  granite  for  trap  rock  for  season 
of  1916  submitted  by  Wisconsin  Granite 
Company,  Berlin,  Wis.,  at  $2.20  per  cu. 
vd.  f.o.b.  cars  Minneapolis,  and  Trap 
Rock  Company,  of  Minneapolis,  $1.45  per 
ton  f.o.b.  cars  Minneapolis.  Minnesota 
Crushed  Stone  Company,  1500  N.  E.  John- 
son Street,  bid  $3.60  f.o.b.  track  M.  &  St. 
L.  Ry.  and  $4.25  delivered  by  team,  for 
filler   for   1916. 

♦  Removing  Wreck— San  Francisco.  Cal. 
— Contract  for  removing  wreck  of  City  oi 
Panama  from  San  Francisco  Bay  awardea 
Malvln  A.  Taylor,  East  Oakland.  Cal..  at 

$9.2S0. 

Engine  for  Destroyed.- Vallejo,  Cal-— 
Lowest  bid  opened  recently  by  Bureau  oi 
Supplies  and  Accounts.  Navy  Department. 
Washington.  D.  C  for  furnishing  turbine 
engine  for  destroyed  No.  69  now  under 
construction,  submitted  by  Mare  Isiana 
Navy  Yard  at   $119,000. 


April  1,  1916 


ENGINEERING     RECORD 


157 


♦Tramway — Santa  Lucia,  Cuba. — Con- 
tract for  constructing  a  L/awson  Aerial 
Tramway  6  miles  long  for  Matahambre 
Copper  Mine  awarded  Ambursen  Com- 
pany, 61  Broadway,  New  York,   N.  Y. 


Proposals 


For     Proposals     Advertised,     See      Pages 
40a,  41,  42  and  43. 


Bids 
Close. 
Apr.     3. 

Apr.     4. 

Apr.     4. 
Apr.     4. 

Aor.    4. 

Apr.    6. 
Apr. 


Apr. 
Apr. 
Apr. 
Apr. 

Apr.    7. 


ft: 


Apr.     8. 

_-pr.     8. 

^Vr.   -8. 

Apr.  10. 


Apr.  11. 

Apr.  11. 

Apr.  11. 

Apr.  U. 
Apr.  11. 
Apr.  11. 
Apr.  11. 
Apr.  12. 

Apr.  13. 


WATERWORKS. 

See  Entr. 
Record. 

C.-I.     Pipe,     McKeesport, 

Pa Apr.     1 

Adv.  Apr.  1. 

Pipe,    Etc.,    Columbia. 
S.    C Apr.     1 

Steel  Tank,  Utica,  111. . . .  Apr.     1 

Water     Works,      Greens- 
burg,  Kan Apr.     I 

Pipe,  Davenport,  Iowa. . .  Apr.    1 

Pipe,    11.1C.,   izianuon,    Ore.  juiar.  iio 

Mains,    Etc.,    New    York, 
N.  Y Apr.     1 

Pipe,  Halifax,  N.   S Apr.     1 

Reservoir,    Meade,    Kan..  Apr.     1 

Pipe,  New  York,  N.  Y...  Apr.     1 

Mains,    etc.,     New    York, 
N.    Y.    Apr.     1 

Water    Works,    Nashville, 

N.    C Apr.    1 

Adv..  Apr.  1. 

High   Pressure   Fire   Sys- 
tem, Indian  Head,  Md...  Mar.  11 

C.-I.  Pipe,  Etc.,  Panama.  Mar.  25 

Repairing   Water    Works, 
Lenoir  City,  Tenn Apr.     1 

Filtration      Plant,      Flor- 
ence,   Ala Mar.  18 

Adv.  Mar.  18. 

Water      works.       Rector, 

Ark Mar.  18 

Adv.   Mar.    18,   25. 

Filter    Beds,    Etc.,    lUon, 

N.  Y Mar.  25 

Adv.  Mar.  25,  April  1. 

Contract    164,    New  York, 

N.  Y Mar.  25 

Adv.  Mar.  25. 

Pump.    Mach.,    Etc.,    Col- 
llngwood,   Ont Apr.     1 

Steel    Tower,    Etc.,    Hay- 
ward,  Wis Apr.     1 

Contract   171,    New   York, 
N.  Y Apr.     1 

Gate     Valves,     Etc.,     To- 
ronto,  Ont Apr.     1 

Water       Works,        Three 

Forks,    Mont Apr.     1 

Adv.  Apr.  1. 

Laying     Mains,     Atlantic 

City,   N.  J Apr.     1 

Adv.  Apr.  1. 

Water    Works,     Black- 
stone,  Va Apr.     1 

Water  Works,  Silver 
Lake,  Minn Apr.     1 

Extensions,  Norfolk,  Neb.  Mar.  25 
Adv.  Mar.  25,  April  1. 

Water    Works,    Lockliart, 

Tex Apr.     1 

Adv.  Apr.  1. 

Water  Works,  Harlowton, 

Mont,    Apr.     1 

Adv.   Apr.   1. 

Pump     House,     Madison, 
Wis Apr.     1 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Apr.    4.  Billings,  Mont Feb.  19 

Apr.     4.  Ocean  Beach,  L.  I.,  N.  T.  Mar.  25 

Apr.     4.  Davenport,   Iowa   Apr.     1 

Apr.     4.  Caiexico,   Cal Apr.     1 

Apr.     5.  La  Fayette,  Ind Mar.  11 

Apr.     5.  Ann  Arbor,  Mich Mar.  25 

Adv.  Mar.  25. 

Apr.     5.  Ann    Arbor,    Mich Mar.  18 

Apr.     5.  Billings,   Mont Mar.  26 

Apr.     5.  New    London,    Wis Apr.     1 

Apr.     5.  Bad  Axe,  Mich Apr.     1 

Apr    5.  Cleveland,  Ohio Apr.    1 

Apr.     6.  Ft.    Wayne,   Ind Apr.     1 

Apr.     7.  Billings,   Mont Mar.  18 

Apr.     7.  Brooklyn,  Iowa  Apr.     1 

Apr.    7.  Nashville,   N.   C Apr.    1 

Adv.  Apr.  1. 

Apr.  10.  Eustis,    Fla Mar.  18 

Apr.  10.  Madison,    111 Mar.  18 

Apr.  10.  Montclalr,   N.    J Mar.  25 

Adv.  Mar.  25. 

Apr.  10.  Winner,    S.    D Apr.     1 

Apr.  10.  New  Haven,  Conn Apr.     l 

Apr.  10.  U3ng   Island    City,    L.    I., 

N.    Y Apr.     1 

Apr.  10.  Ellis.   Kan Apr.    1 

Apr.  10.  Cleveland,   Ohio Apr.    1 

Apr.  11.  Maryland Mar.  25 

Adv.  Mar.  25. 

Apr.   12.  Brooklyn,  N.  Y Apr.     1 

Apr.  14.  Jack.sonvllIe,    Fla Mar.  25 

Adv.  Mar.  25,  April  1. 
Apr.  14.  Material,  Jacksonville, 

Fla Mar.  25 

Adv.  Mar.  25,  April  1. 

Apr.  15.  New   l>ondon,   Wis Mar.  25 

Apr.  15.  Brooklyn,  N.  Y Apr.     1 

Apr.  17.  Watertown,    S.    D Mar.  25 

Adv.  Mar.  25,  April  1. 


Apr. 

15 

Apr. 

17 

Apr. 

18 

Apr. 

20 

Apr. 

24 

Bids  See  Eng. 

Close.  Record. 

Apr.  18.  Starke,   Fla Apr.     1 

Apr.  18.  Wabasha,    Minn Apr.     1 

Apr.  18.  Woonsocket,    R.    I Apr.     1 

Adv.  Apr.  1. 

Apr.  19.  Binghamton,  N.  Y Mar.  25 

Apr.  20.  Albany,    N.    Y Mar.  25 

Apr.  20.  Urbana,    Ohio    Apr.     1 

Apr.  26.  Binghamton,   N.   Y Apr.    1 

Adv.  Apr.  1. 
Apr.  27.  Xenla,   Ohio    Mar.  25 


Apr. 

.•\pr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr.     4 

Apr.     4 

Apr.    4. 

Apr.     5. 

Apr.     5. 

Apr.     5. 

Apr.     6. 

Apr.     5. 

Apr.     5. 

Apr.     5. 

Apr 

Apr 

Apr 


Apr.     6. 

Apr.     6. 

Apr.  6. 
Apr.     6. 

Apr.  6. 

Apr.  6. 

Apr.  6. 

Apr.  7. 

Apr.  7. 

Apr.  7. 

Apr.  7. 

Apr.  7. 

Apr.  8. 

Apr.  8. 

Apr.  10. 

Apr.  10. 

Apr.  10. 

Apr.  10. 

Apr.  10. 

Apr.  10. 

Apr.  11. 

Apr.  12. 

Apr.  11. 

Apr.  14. 

Apr.  15. 
Apr.  17. 
Apr.  17. 
Apr.  17. 
.-pr.  17. 
Apr.  18. 

Apr.  18. 
Apr.  20. 
Apr.  2». 
Apr.  29. 
May  1. 
May  1. 
May  20. 


BRIDGES. 

Gettysburg.    S.    D Mar.    4 

Syracuse.   Kan Mar.  18 

Mora,    Minn Mar.  18 

Irwinton,    Ga Mar.  25 

Okanogan,    Wash Mar.  25 

Perrysville,   Mo Mar.  25 

Tama,  Iowa   Mar.  25 

Sykeston,    N.    D Mar.  25 

Bartonville,   Ky Mar.  25 

Esthervllle.     Iowa Mar.  25 

Orange  City,    Iowa Apr.     1 

Hazard,    Ky Apr.     1 

Laura,    Iowa    Apr.     1 

Kendall,   Iowa    Apr.     1 

Olathe,   Kan Apr.     1 

Indiana Apr.    1 

Hillsboro,    N.    D Mar.  11 

Lakin,   Kan Mar.  18 

Humboldt,  la Mar.  18 

Spring  Lake,    N.   J Mar.  18 

Stuntz,    Minn Mar.  25 

Haysville,    N.    D Mar.  25 

Dakota  City,   Iowa Mar.  25 

Lusk,    Wyo Apr.     1 

Ashley,    Pa Apr.     1 

Wilkes-Barre,    Pa Apr.     1 

Bridgeoort.   Conn Mar.  11 

Adv.  Mar.  11. 
Miami,   Fla Mar.  18 

Adv.   Mar.    18,   25. 

Ventura,    Cal Mar.  25 

Center,  N.   D Mar.  25 

Adv.   Mar.   25,  April  1. 

Concordia,    Kan Apr.     1 

Sheboygan,  Wis Apr.     1 

Indiana Apr.    1 

St.  Helen,  Ore Mar.  18 

Washington,    Kan Mar.  25 

Portland.    Ore Mar.  25 

Ventura,    Cal Mar.  25 

Indiana Apr.    1 

Ventura,    Cal Mar.  25 

Rock    Island,    111 Mar.    4 

Rockford,    111 Mar.  11 

Adv.  Mar.  11. 
Marshall,  Tex Mar,  18 

Adv.    Mar.    18,   25. 

Columbus,    Ohio    Mar.  18 

Galveston,   Tex Mar.  25 

Camden,  N.  J Apr.     1 

Lancaster,   Pa Apr.     1 

Hastings,    Minn Mar.  18 

Youngstown,    Ohio    Mar.  25 

Steubenville,  Ohio   Apr.     1 

Battenville,  N.  Y Apr.    1 

Adv.  Apr.  1. 

Indiana Apr.    1 

New    Philadelphia,    Ohio.  Apr.     1 

Youngstown,    Ohio    Apr.     1 

California Apr.    1 

Montesanon,  Wash Apr.    1 

Lowell,   Mass Apr.     1 

Adv.  Apr.   1. 

Nashville,   Tenn Apr.    1 

Bradentown,    Fla Apr.     1 

Johnson    Creek,    Wis Feb.  26 

Johnson    Creek,    Wis Apr.     1 

Amarillo,    Tex Mar.  18 

Odessa,  Wash Apr.    1 

Lyndhurst,    N.    J Mar.  18 


Apr.     3, 


Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr, 

Apr. 

Apr. 

Apr. 

b 

Apr. 

b 

Apr. 

b 

Apr. 

5. 

Apr. 

0 

Apr. 

5. 

Apr. 

b. 

Apr. 

5 

Apr. 

b 

Apr. 

5. 

Apr. 

b. 

Apr. 

5. 

Apr. 

b. 

Apr. 

6. 

Apr. 

6. 

Apr. 

6. 

Apr. 

♦i. 

Apr. 

6. 

Apr. 

6. 

Apr. 

6 

Apr. 

a. 

Apr. 

6. 

Apr. 

6. 

PAVING  AND  ROADS. 

Huron,    S.    D Mar.  11 

Adv.  Mar.  11. 

Bryan,    Ohio Mar.  18 

Wheaton,  Minn Mar.  25 

South  Bend,   Wash Mar.  25 

Mount  Vernon,   Wash Mar.  25 

South    Bend,   Ind Mar.  25 

Adv.  Mar.  25,  April  1. 

Ephrata,  Wash Mar.  26 

Meriden,    Conn Mar.  26 

Adv.  Mar.  25. 
Westerly,  R.  I Mar.  25 

Adv.  Mar.  25. 

Indiana  Mar.  25 

Columbus,  Ohio Mar.  26 

Storm    Lake,    Iowa Apr.     1 

Bemidji,   Minn Apr.     1 

Walla  Walla,  Wash Apr.     1 

Indiana Apr.    1 

Ft.  Wayne,  Ind Apr.    1 

Independence,   Iowa Apr.    1 

Duluth,    Minn Apr.    1 

Stuntz,   Minn Mar.  25 

Chehalis,    Wash Mar.  25 

Freehold.    N.    J Mar.  25 

Paterson,   N.   J Mar.  25 

Road    Machinery,    Center, 

N.    D Mar.  25 

Adv.  Mar.  25,  April  1. 

Sheridan,   Mich Mar.  25 

Indiana   Mar.  25 

Centralia,  Wash Mar.  25 

Sigourney,    Iowa    Apr.     1 

Pittsburgh,  Pa Apr.    1 

Indiana Apr.    1 

Indianapolis,   Ind Apr.    1 

Racine,  Wis Apr.    1 

Jonesboro,    Ark Mar.  11 

Huntington,   W.    Va Mar.    4 

Wheeling,    W.    Va Mar.  18 

Pocatello,    Idaho    Mar.  25 

Dixon,   111 Mar.  25 

Adv.  March  25. 

Eagin,    111 Apr.     1 

New  York,   N.  T Apr.     1 

Audubon.    Iowa    Apr.    1 

Duluth,  Minn Apr.     1 

Louisville,    Ky Apr.     1 


Bids  See  Eng. 

Close.  Record. 

Apr.     6.  Richmond,  Ind Apr.     1 

Apr.    6.  Indiana Apr.    1 

-Apr.     7.  Pomeroy,    Wash Mar.  25 

Apr.     7.  Medina,  Ohio    Apr.     1 

Apr.     7.  Ohio    Apr.     1 

Apr.     7.  Havelock,    Neb Apr.     1 

Apr.     7.  Spokane,    Wash Apr.     1 

Apr.    7.  Spokane,    Wash Apr.    1 

.\pr.  10.  Bronson,    Fla Mar.  25 

Apr.  10.  Hartford,   Mich Mar.  25 

Apr.  10.  Coldwater,   Mich Mar.  25 

Apr.  10.  Los  Angeles,  Cal Mar.  25 

Apr.  10.  Ventura,    Cal Mar.  25 

Apr.  10.  Oswego,   N.   Y Apr.     1 

Adv.  Apr.   1. 

Apr.  10.  Long  Island  City,  N.  Y Apr.    1 

Apr.  10.  Moorehead,  Minn ..Apr.    1 

Apr.  10.  Webster    City,    Iowa Apr.    1 

Apr.  11.  Maryland   Mar.  26 

Adv.  Mar.  25,  April  1. 

Apr.  11.  Akron,  Ohio   Apr.     1 

Apr.  11.  Morrlstown,    N.    J Apr.     1 

Adv.  Apr.  1. 

Apr.  11.  Belvidere,    N.    J Apr.     1 

Apr.  11.  Hartford,  Conn Apr.    1 

Adv.  Apr.  1. 

Apr.  1 1.  Nevada,  Iowa Apr.    1 

Apr.  11.  Saginaw,  Mich Apr.    1 

Apr.  11.  Maine Apr.    1 

Apr.  12.  Falouse,  Wash Mar.  18 

Apr.  12.  Gastonla,  N.   C Mar.  25 

Apr.  12.  Cleveland,  Ohio Apr.    1 

Apr.  13.  Salem,   Ohio  Apr.     1 

Apr.  14.  North   Vernon,    Ind Mar.  25 

Apr.  14.  North   Platte,    Neb Apr.     1 

Apr.  14.  Charleston,    S.    C Apr.     1 

Apr.  14.  Falls  City,   Neb Apr.    1 

Apr.  15.  Houghton,   Mich Mar.  25 

Apr.  15.  Batavla,    Ohio     Mar.  25 

May  15.  Madison,    S.    D Mar.  25 

Apr.  15.  Elkton,    Ky Apr.     1 

Apr.  15.  Reeman,  Mich Apr.     1 

Apr.  15.  Indiana   Apr.    1 

Apr.  16.  Stevenson,  Wash Apr.    1 

Apr.  17.  Norfolk,    Neb Mar.  25 

Adv.  Mar.  25,  April  1. 

Apr.  17.  Marion,    Iowa    Apr.     1 

Apr.  17.  Lake  City,  Fla Apr.     1 

Apr.  18.  Bartow,    Fla Mar.  25 

Apr.  18.  Lawton,    Okla Mar.  25 

Apr.  18.  Berwyn,   111 Apr.     1 

Apr.  18.  Marinette,  Wis.    . .  .Qwf..  ;•!  Apr.    1 

Apr.  20.  Sarasota,  Fla Mar.  25 

Apr.  20.  Seymour,   Mo Apr.     1 

Apr.  20.  Bradentown,    Fla Apr.     1 

Apr.  20.  Albany,    N.    Y Apr.     1 

Adv.  Apr.   1. 

Apr.  24.  Lafayette,  Ala Apr.    1 

Apr.  25.  Bucyrus,    Ohio    Apr.     1 

Adv.  Apr.  1. 

Apr.  30.  Jackson,  Tenn Apr.    1 

May    1.  Gallon,   Ohio   Mar.  18 

May    1.  Eveleth,    Minn Mar.  18 

May     1.  Pontiac,   111 Apr.     1 

May     1.  Winlock,  Neb Apr.     1 

Binghamton.  N.   Y F«b.  13 

Adv.  Feb.  IJ.  1». 


HYDRAULIC  CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Apr.     4.  D  i  t  c  h,       Worthington, 

Minn Apr.     1 

Apr.     5.  Ditch.  Jasper,  Ind Mar.  25 

Apr.     5.  Dredging,    Boston,    Mass.  Apr.     1 

Apr.    5.  Ditches,  Clay  Center,  Ind.  Apr.    1 

Apr.     8.  Wharf,  Jacksonville,  Fla.  Mar.  26 

Adv.  Mar.  25,  April  1. 

Apr.     8.  Ditch,    Winamac,    Ind Apr.     1 

Apr.    8.  Ditch,   Woodstock,   111.    ...  Apr.    1 
Apr.  10.  Jetty    Construction,    New 

York,   N.   Y Mar.  11 

Adv.  Mar.  11  to  April  1. 
Apr.  10.  Ditch,    Oklahoma    City, 

Okla Mar.  II 

Apr.  10.  Ditch,  Kenilworth,  111 Apr.    1 

Apr.  11.  Grading,    Etc.,    Hastings, 

Minn Mar.  18 

Apr.  11.  Wharf,       Aransas      Pass, 

Tex Mar.  26 

Apr.  12.  Levee     Work,     Port     Ar- 
thur,   Tex Mar.  25 

Apr.  12.  Ditches,    Redwood    Fails, 

■  Minn Apr.     1 

Apr.  14.  Dredging,  New  York, 

N.  Y Mar.  11 

Adv.  Mar.  18  to  April  l. 
Apr.  15.  Freight  Sheds,  Etc.,  Que- 

„„    ^^'^-    Q"* Mar.  25 

Apr.  20.  Dredgring,  Manistee,  Mich.  Apr.     1 
Adv.  Apr.  1. 

Apr.  26.  Lock    Gates,    Etc.,    Pitts- 
burgh, Pa Apr.     1 

Adv.  Apr.  1. 

Apr.  26.  Dredging,   Buffalo,  N.   T.  Apr.     1 
Adv.  Apr.   1. 

Apr.  27.  Dock,  San  Francisco,  Cal.  Apr.    1 
Adv.  Apr.  1. 

Apr.  28.  Wharf,  Houston,  Tex Apr.    l 

Adv.  Apr.  1. 

Apr.  29.  Riprap    and    Capstones, 

Wilmington,  N.  C Apr.     1 

Adv.  Apr.  1. 

May     1.  Wharf,      Etc.,      Honolulu, 

Hawaii Mar.  26 

May     6.  Leasing  Land  and  Water 
for    Power    Purposes, 

Louisville,    Ky Mar  11 

Adv.  Mar.  11. 

Sublet  Levee  Work,  Chi- 
cago, 111 Apr.    1 

Adv.  Apr.  1.  V       i 


PUBLIC  BUILDINGS  AND 
SCHOOLS. 

Apr.  4.  Lockport,   111 Mar.    4 

Apr.  4.  Dayton,   Ohio Mar.  11 

Apr.  4.  Detroit,  Mich Mar.  18 

Apr.  4.  Red  Cloud.  Minn Mar.  26 

Apr.  4.  Camden,   N.   J Mar.  26 

Apr.  4.  Bed  Cloud,  Minn Apr.     1 

Apr.  6.  Reading,    Ohio    Mar.  U 

Apr.  5.  Lakevlew,    Mich Mar.  2!. 

Apr.  5.  Savannah,    Ga Mar.  25 


Bids 
Close. 

Apr.  5. 

Apr.  5. 

Apr.  5. 

Apr.  6. 

Apr.  6. 

Apr.  6. 


Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr.  _. 
Apr.  10. 
Apr.  10. 
Apr.  10. 
Apr.  10. 
Apr.  10. 
Apr.  10. 
Apr.  10. 
Apr.  10. 
Apr.  11. 
Apr.  11. 
Apr.  11. 
Apr.  11. 
Apr.  11. 
Apr.  11. 
Apr.  11. 
Apr.  12. 
Apr.  12. 
Apr.  12. 
Apr.  12. 
Apr.  12. 
Apr.  12. 
Apr.  12. 
Apr,  14. 
Apr.  14. 
Apr.  14. 
Apr.  14. 
Apr.  15. 
Apr.  15. 
Apr.  16. 
Apr.  15. 
Apr.  15. 
Apr.  15. 
Apr.  15. 
Apr.  17. 
Apr.  18. 
Apr.  18. 
Apr.  18. 
Apr.  18. 
Apr.  18. 
Apr.  19. 

Apr.  20. 
Apr.  20. 
Apr.  20. 
Apr.  24. 
Apr.  24. 
Apr.  24. 
Apr.  26. 
Apr.  27. 

Apr.  28. 
Apr.  29. 
May  8. 
May  25. 


SeeElns. 
Record. 

Ann    Arbor,    Mich Apr.     1 

Muscotah,  Kan Apr.     I 

Camden,  N.  J Apr.     I 

Valley    City,    N.    D Mar.    4 

Boston,  Mass Mar.  II 

Sapulpa,    Okla Mar.  li 

Adv.  Mar.   18. 

Windfall,   Ind Apr.     1 

Cadott.   Wis Apr.     1 

Westchester,  Ohio  Apr.     1 

Portland,    Ore Apr.    1 

Falls  City,  Neb Mar.  11 

Youngstown,    Ohio    Mar.  II 

Columbus,  Ind Mar.  II 

Waukon,   Iowa.   Mar.  t» 

Hyndman,  Pa. Apr.     1 

Urbana,  Ohio  Mar.  II 

Middlebourne,    W.    Va Mar.  II 

Eau  Claire,  Wis Mar.  U 

Mt.    Airy,    N.    C Mar.  M 

Cleveland.  Ohio Mar.  2t 

College   Station,   Tex Apr.     1 

Lincoln,  Neb Aiir.     1 

Danville,   Va Apr.     1 

Clark,  S.  D Apr.     1 

Columbus,  Kan Mar.  II 

Oalva,   Iowa   Mar.  ll 

Carbondale,    III Mar.  M 

Lockport,  N.  Y Apr.     1 

Audubon,  Iowa  Apr,     1 

Devils  Lake,   N.   D Apr.     1 

Faribault,   Minn Apr.     1 

Prescott,  Ariz Mar.  11 

Berea,   Ohio    Mar.  U 

Savannah,   Ga Apr.     1 

Hastings,  Minn Apr.     1 

Clontarf,  Minn Apr.     1 

Shenandoah,   Pa Mtir.  Si 

Wilcox,  Pa Apr.    1 

Highland,  Ohio   Apr.     1 

Boone,  Iowa   Apr.     1 

Sheldon,  Iowa  Apr.     1 

Springfield,   111 Apr.     1 

Indian  Head,  Md M!ar.    4 

Gemmell,    Minn Mar.  II 

Lakevlew,  Mich Mar.  II 

London,    Ohio Mar.  2i 

Panama  City,  Fla Apr.     1 

Bristolville,  Ohio   Apr.     1 

Danville,  Va.    Apr.     1 

West  Liberty,  Iowa Biar.  U 

Columbus.    Ohio Mar.  U 

Ft.  Dodge,  Iowa  Mar.  tt 

Margie,  Minn Apr.     1 

Fort    Jennings,    Ohio Apr.     1 

Warren,   Ohio    Apr.     1 

Arkadelphia,  Ark Mar.  11 

Adv.    Mar.   11,   18. 

Nlles,  Ohio Apr.     1 

Carpenter,   Iowa  Apr.!    i 

Forest  City,  Iowa Apr.     1 

Delphi,   Ind Feb.  M 

Roseburg,  Ore Mar.  26 

Lebanon,   Ohio    Apr.     1 

Evansville,    Ind Mw-.  Si 

Portland,  Ind Mar.  2t 

Adv.   Mar.   25. 

New   Orleans.   La Mar.  11 

Strongvllle,   Ohio Apr.    1 

Elkins.    W.    Va Mar.  2» 

Butler,  Pa Mar.  II 


PRIVATE  BUILDINGS. 

Apr.     4.  Wahpeton,   N.   D Apr.     1 

Apr.     5.  Comfrey,   Minn Apr.     1 

Apr.     5.  Long  Prairie,   Minn Apr.     1 

Apr.     6.  Coopertown,    N.    D Apr.     1 

Apr.  16.  SufTolk,   Va Mar.  II 

Apr.  20.  Protection,  Kan Apr.    1 

May    1.  Akron.   Ohio    Mar.  II 

NEW  INDUSTRIAL  PLANTS. 

Apr.     4.  Long    Prairie,    Minn Mar.  2S 

Apr.  15.  Manila,   P.   I Jan.     1 

Apr.  20.  Baltimore,  Md Apr.     1 


Apr. 

4. 

.'Vpr. 

4. 

Apr. 

4 

Apr. 

4 

Apr. 

4 

Apr. 

4 

Apr. 

4. 

Apr. 
Apr. 

5. 
5 

Apr. 

6. 

Apr. 

11. 

Apr. 

12. 

Apr. 

14 

Apr. 

12. 

Apr. 

16 

Apr. 

17 

Apr. 

17. 

Apr. 

20. 

Apr. 

22. 

Apr. 

30. 

MISCELLANEOUS. 

Garbage  Disposal,  Clarks- 

dale,    Miss Mar.  26 

Retaining     Wall,      Sheri- 
dan, Wyo Mar.  26 

Asphalt,    etc.,    Columbus, 

Ohio Mar.  26 

Road     Oil,     New     Haven, 

Conn Apr.     1 

Road     Oil,     Greenville, 

Miss Apr.     I 

Road   Oil.    Etc.,    New 

Brighton,  S.  I.,  N.  Y Apr.     1 

Fire     Escapes,     Boston, 

Mass Apr.     1 

Retaining      Wall,       Sioux 

Falls,  S.  D Apr.    1 

Cement,   Chehalis,  Wash.  Mar.  21 
Road    Oil,    Beaver    Dam, 

Wis Apr.     1 

Copper    Cable,    Panama..  Mar.  26 

Adv.  Mar.  25. 
El.    Ry.,    Boston,   Mass. ..  Mar.  26 

Adv.  Mar.  25,  April  1. 
Fire  Escapes,   Pittsburgh, 

Pa Apr.    1 

Pipe      and      Rock,      etc.. 

Charleston,    S.   C Mar.  II 

Hardware     for     Laundry, 

Theills,  N.  Y Apr.    1 

Adv.  Apr.   1. 
Cement,  Louisville,  Ky. . .  Mar.  II 

Adv.  Mar.  18  to  April  1. 
Sale     of    Dredge,     Grand 

Rapids,    Mich Mar.  25 

Adv.  Mar.  25,  April  1. 
Fire  Equipment,  Ashland, 
■Ky Apr.    1 

Adv.  Apr.  1. 
Freight  Handling  winches 

for  sale,   Boston,   Mass..  Apr.    1 

Adv.  Apr.   1. 
Steel  Towers,   Cordova, 

Alaska Mar.  11 

Cement,     Etc..     West- 
mount,  Que Apr.     1 
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Bids  open  April  17,  1916. 

NOTICE  TO  CONTRACTORS 

EXTENSIONS  TO  WATER 
SYSTEM 

NORFOLK.  NEB. 
Sealed  proposals- will  be  received  by  the 
City  Clerk  of  the  City  of  Norfolk.  Neb.,  at 
his  office  up  until  5  o'clock  p.  m.,  on  the 
17th  day  of  April,  1916.  for  the  construc- 
tion of  extensions  to  the  city  water  sys- 
tem in  Water  Extension  Districts  Nos.  21 
to  S2  inclusive,  as  ordered  by  the  Mayor 
and  City  Council  of  said  city,  said  work  to 
t>e  performed  in  accordance  with  plans 
and  siieciflcations  for  same  now  on  file  In 
the  offlc«  of  the  City  Engineer. 

Pn^waals  shall  be  made  upon  the 
printed  biddins-blanks  which,  together 
with  plans,  speciflcations,  etc.,  may  be  ob- 
tained at  the  office  of  the  City  Engineer. 

Eto£h  proposal  shall  be  enclosed  in  a 
•ealed  envelope  addressed  to  the  City 
Clerk  of  the  City  of  Norfolk,  and  shall  be 
plainly  marked  on  the  outside  thereof 
"Proposal  for  Water  Main  Extensions." 

Each  bid  shall  be  accompanied  by  a 
certlfled  check  on  some  Nebraska  bank, 
payable  to  the  City  of  Norfolk,  and  for 
an  amount  equal  to  5  per  cent  of  the  value 
of  the  work  as  shown  by  bid,  as  a  guar- 
antee of  good  faith  on  the  part  of  the 
bidder. 

To  avoid  delay,  bidders  are  requested  to 
be  piresent  at  the  opening  of  bids. 

The  Mayor  and  Council  distinctry  re- 
serve the  right  to  reject  any  or  all  bids  or 
to  waive  any  informality  in  any  bid. 

Following  is  the  Engineer's  estimate  of 
the  quantities  and  cost  of  the  proposed 
work,  which  shall  constitute  the  basis  on 
which  all  bids  shall  be  compared.  No  con- 
tract can  be  legally  awarded  which  ex- 
ceeds the  amount  of  this  estimate. 


12,459  Un.  ft  4-in.  c.-i. 
water  main.  Class  C, 
laid  per  foot,  at $0.70 

467  lin.  ft.  6-in.  c-i. 
water  main.  Class  C, 
laid  per  foot,  at 0.88 

2224  lin.  ft  8-in.  c.-i. 
water  main.  Class  C, 
laid  per  foot,  at 1.27 

26  Are  hydrants,  each...    30.00 

14  4-in.  gate  valves,  in 
place,  each,  at 9.00 

1  C-ln.  ga.ta  valve,  in 
place    

3     8-ln.    gate    valves,    in 

place,  each,  at ZS.OO 

18  brick  manholes,  total 
90  vert  ft,  per  ft,  at. 

18  c-i.  manhole  covers, 
toUl  7200  lb.,  per  lb.,  at 

Tearing  up  13  sq.  yd. 
paving,  per  yd.,  at. . . . 

Fumishmg  and  installing 
the  following  extra  fit- 
tings :  65  pc.  or  7328 
lb.,  in  place,  per  lb.,  at. 


Official  Proposal  Announcements 

Price,  $2.40  an   inch. — Copy  can  be  received   until 
Thursday  10  a.  m.  for  issue  mailed  the  next  morning 


3.50 
0.04 
0.50 


0.07 


$8,721.30 

410.98 

2,824.48 
780.00 

126.00 

14.00 

75.00 

315.00 

288.00 

6.50 

512.96 


Bids  open  April  18.  1916. 

WATER  WORKS,  ELECTRIC 
LIGHT  AND  ICE  PLANT 

l.OCKHART.  TEXAS. 
Proposals  will  be  received  by  the  Citi- 
zens' Water,  Light  &  Power  Company,  of 
Lockhart  Tex.,  until  noon,  April  18,  1916, 
upon  the  following  items.  Bids  may  be 
submitted  separately  upon  each  item,  or 
upon  the  entire  plant  as  a  whole: 

1  steel,  hemispherical  bottom  tank,  with 

tower. 
1  concrete  and  iron  pump  house. 
1  concrete  and  brick  house  for  light  and 

ice  plant. 
1   30-ton     ice    machine,    installed    com- 
plete. 
1   100-kw.  electric  generating  plant,   in- 
stalled complete. 
•100  tons  Class  B  cast-iron  pipe,  4  In,  6  In. 

and  8  in.,  laid. 
30  standard  lire  hydrants,  installed. 
200  water    meters,    installed,    %    In.    and 

%  In. 
300  Michigan  cedar  poles,   30-35   ft.,  with 
fittings,  set 
18  miles  weatherproof  wire,  Nos.  4  to  10, 
strung. 
250  electric  service  meters,  placed. 

All  proposals  should  be  addressed  to  W. 
B.  Swearingen,  president  Citizens'  Water, 
Light  &  Power  Company,  Lockhart,  Tex. 

Plans  and  specifications  may  be  seen  at 
the  office  of  the  Company,  in  Lockhart,  or 
at  the  office  of  the  engineer. 

Plans  and  specifications  may  be  pro- 
cured of  the  engineer,  upon  payment  of 
JIO,  to  cover  cost  of  printing,  postage,  etc. 
The  Citizens'  Water,  Light  &  Power 
Company  reserves  the  right  to  reject  any 
or  all  bids. 

HENRY  E.  ELROD, 

Consulting  Engineer, 
90"    Southwestern    Life    Building, 

Dallas,  Tex. 


Bids  open  April  3,  1916. 

NOTICE     TO     CONTRACTORS. 

24-INCH  CAST  IRON  FORCE 
MAIN 

McKEESPORT.  PA. 
Sealed  bids  will  be  received  by  the  Mc- 
Keesport  City  Council  on  April  3,  1916,  up 
to  the  hour  of  2  p.  m..  Standard  Eastern 
time,  for  laying  approximately  ten  thou- 
sand (10,000)  ft  of  24-in.  cast-iron  pipe 
line. 

The  contract  will  be  divided  into  three 
(3)  parts  and  the  contractors  may  bid 
upon  any  one  part  or  parts. 

Each  bid  must  be  accompanied  by  a  cer- 
tified check  equal  in  amount  to  5  per  cent 
of  the  total  bid. 

Bids  must  be  made  out  on  application 
blanks  furnished  by  the  engineer  and  ad- 
dressed to  John  F.  Alderin,  Secretary  to 
City  Council,  McKeesport,  Pa.,  prior  to  the 
date  and  hour  above  given. 

Plans,  speciflcations  and  proposal  blanks 
can  be  secured  from  the  office  of  the  en- 
gineer, Leo  Hudson,  802  House  Building, 
Pittsburgh,  Pa.,  or  from  the  office  of  the 
City  Engineer,  J.  Monroe  Smith,  McKees- 
port, Pa. 

The  City  Council  reserves  the  right  to 
reject  any  or  all  bids. 

C.  E.   SOLES, 
City  Controller. 
LEO  HUDSON,  Engineer, 
802  House  Building, 
Pittsburgh,  Pa. 
March  22,  1916. 


Total    $14,074.20 

By  order  of  the  Mayor  and  City  Coun- 
cil of  the  City  of  Norfolk,  Neb.,  thl»  14th 
day  of  March,   1916. 

Seal.  P.  F.  STAFFORD, 

City  Clerk. 


Blda  open  April  11,  1»1(. 

NOTICE  TO  CONTRACTORS. 

DORCHESTER  TUNNEL 

CITY  OF  BOSTON.  MASS. 

Sealed  blda  for  building  Section  J,  Dor- 
rtiMter  Tunnel,  In  and  near  Dorchester 
Avenue  and  Boston  Street,  from  about  80 
ft  north  of  Dexter  Street  to  about  30  ft. 
aouth  of  Ralston  Street  South  Boston,  will 
be  received  by  the  undersigned  until  12 
o'clock  noon  of  Tuesday,  April  11,  1916. 
The  aection  is  about  1000  ft  long.  The 
structure  will  be  mainly  of  reinforced 
concrete  and  structural  steeL  The  work 
Includes  the  Andrew  Square  Station. 
Specifications  and  forma  of  contract  can 
be  obtained  at  15  Beacon  Street  ninth 
floor.  The  right  to  reject  any  and  all  bids 
and  to  award  the  contract  as  is  deemed 
to  be  for  the  best  Interest  of  the  City  of 
Boston  is  reserved. 

By  order  of  the 
BOSTON  TRANSIT  COMMISSION, 
B.  LEIGHTON  BEAL, 
Secretary. 


Bids  open  April   14,  1916. 

BIDS  FOR  SEWERS 

OFFICE  OP  THE  ASSISTANT  TO  THE 
SECRETARY   OF   THE    BOARD   OF 
BOND  TRUSTEES,  CITY  HALL. 
JACKSONVILLE,   FLA. 
Sealed  proposals  will  be  received  by  the 
Board    of    Bond    Trustees   of   the   City   of 
Jacksonville,  until  8  o'clock  p.  m.,  Friday, 
April  14,  1916,  at  this  office,  for  the  con- 
struction   of   certain    sanitary    and    storm 
sewers  for  the  City  of  Jacksonville.  Fla., 
in  accordance  with  Ordinance  N-58. 

All  work  and  material  shall  be  In  ac- 
cordance with  plans  and  speciflcations  on 
file  in  the  office  of  the  City  Recorder. 
Plans  and  further  information  can  be 
obtained  at  the  office  of  the  Commissioner 
of  Public  Works,  Sewer  Department,  upon 
payment  of  ten   ($10.00)  dollars. 

The  work  will  consist  of  approximately 
eighteen  (18)  miles  of  sanitary  and  storm 
sewers  varying  In  size  from  eight  (8") 
Inches  to  fifty-four  (54")  inches. 

The  work  will  be  divided  into  seven  sec- 
tions and  bids  will  be  received  on  each 
section  separately,  all  as  set  out  in  the 
specifications. 

Each  bid  must  be  accompanied  by  a 
certlfled  check  for  two  and  one-half 
(2%%)  per  cent  of  the  total  amount  of 
the  bids,  made  payable  to  Gustav  MuUer, 
Acting  CHiairman,  Board  of  Bond  Trus- 
tees. Said  checks  must  be  submitted  with 
the  bids. 

The  right  Is  reserved  to  reject  any  or 
all  bids. 

GUSTAV  MULLER. 
Acting  Chairman  Board  of 
Bond  Trustees. 
L.  D.  SMOOT, 

Commissioner  of  Public  Works. 
March  15,  191S. 


Bids  open  April  25,  1916. 

STREET  IMPROVEMENT 

BUCYRUS,  OHIO. 

Sealed  proposals  for  the  improvement 
of  twelve  streets,  totaling  100,000  sq.  yd. 
in  the  City  of  Bucyrus,  Ohio,  will  be  re- 
ceived until  12  o'clock  noon,  Tuesday, 
April   25,   1916. 

Speciflcations  cover  brick,  concrete,  as- 
phalt and  asphalt  block.  Part  concrete 
foundation,  part  old  macadam. 

Plans  and  speciflcations  can  be  seen 
and  bidding  blanks  can  be  procured  at  the 
office  of  the  City  Civil  Engineer,  Bucyrus, 
Ohio. 

Local  certified  check  for  $300  for  each 
street,  payable  to  M.  J.  Lutz,  Director  of 
Public  Service. 

F.  L.    NIEDERHEISER, 

City  Civil  Engineer. 

AUGUST  BROEMEL, 

City  Clerk. 


Bids  open  April   17,  1916. 

SEWAGE  PUMPING  EQUIP- 
MENT 

WATERTOWN.  S.  D. 
Sealed  bids  will  be  received  by  the  un- 
dersigned until  7.30  p.  m.,  of  April  17, 
1916,  for  the  furnishing  and  erecting  of 
two  centrifugal  sewage  pumps  with  mo- 
tors, control  equipment  and  other  appur- 
tenances, at  which  time  such  bids  will  be 
publicly  opened  and  considered  by  the 
Board  of  Commissioners  of  said  city. 

The  amount  of  certified  check  required 
Is  $200.  Detailed  Instructions  to  bidders, 
plans  and  specifications  may  be  obtained 
at  the  office  of  the  City  IJnglneer,  F.  W. 
Schrelber,  and  Metcalf  &  Eddy,  Consulting 
Engineers,  Harris  Trust  Bldg.,  Chicago 
and  14  Beacon  Street  Boston.  A  deposit 
of  $5  will  be  required  for  each  set  re- 
moved. 

The  City  reserves  the  right  to  reject  any 
or  all  bids  or  accept  any  bid,  If  It  Is 
deemed  to  be  for  the  best  Interests  of  the 
City  so  to  do. 

CHARLES  HARMAN, 

March  15,  1916.  ^^^^  Auditor. 


Bids  open  April  11,  1916. 

NOTICE  TO   CONTRACTORS. 

FILTER  BEDS,  BASIN,  CONTROL 
HOUSE,  PIPING,  ETC. 

ILION,  N.  Y. 
Sealed  proposals  will  be  received  by  the 
Board  of  Water  Commissioners  of  the  Vil- 
lage of  Ilion,  N.  Y.,  at  its  office  on  Otsego 
Street,  until  2  o'clock  P.  M.,  Tuesday, 
April  11,  1916,  for  the  construction  of  re- 
inforced concrete  covered  fllter  beds,  clear 
water  basin  and  control  house,  including 
the  necessary  piping,  etc. 

The  work  will  consist  of  approximately 
1300  cubic  yards  of  reinforced  concrete,  60 
tons  of  steel  reinforcement  and  7000  cubic 
yards  of  earth  excavation. 

Plans  and  specifications  may  be  seen  at 
the  above  office  or  at  the  office  of  J.  D. 
Ringwood,  Engineer,  in  the  City  Hall. 

Copies  of  the  plans  and  specifications 
may  be  obtained  upon  request  to  the  Clerk, 
and  the  payment  of  ten  dollars ;  said 
amount  to  be  refunded  upon  return  of 
plans  and  speciflcations  to  the  C:nerk,  in 
good  condition. 

All  proposals  must  be  made  on  blanks 
furnished  by  the  Board  of  Water  Commis- 
sioners, and  be  accompanied  by  a  certlfled 
check  for  one  hundred  dollars  as  a  guar- 
antee that  the  proposer  will  enter  into 
contract  if  his  proposal  is  accepted. 

The  Board  of  Water  Commissioners  re- 
serves the  right  to  reject  any  or  all  bids. 
By  order  of  the  Board  of  Water  Com- 
missioners. 

G.  O.  RASBACH,  Clerk. 
Dated  Ilion,  N.  Y.,  March  23,  1916. 

Bids  open  April  10,  1916. 

STREET  PAVING 

DEPARTMENT  OF  WORKS, 
OSWEGO,  N.  Y. 
Sealed  proposals  will  be  received  until 
2  p.  m.,  April  10,  1916,  and  then  opened 
by  the  Department  of  Works  of  the  City 
of  Oswego,  N.  Y.,  for  the  following  pave- 
ment construction : 

Approximately  14,275  sq.  yd.  vitrifled 
brick  pavement  on  concrete  foundation. 

1063  sq.  yd.  asphalt  macadam  on  con- 
crete foundation. 

5800  lin.  ft.  concrete  combined  curb  and 
gutter,  together  with  the  necessary  catch- 
basins,  manholes,  sidewalks,  etc. 

Plans  and  speciflcations  may  be  ob- 
tained from  the  City  Engineer. 

The  work  will  be  divided  into  three  con- 
tracts and  each  bid  must  be  accompanied 
by  a  certified  check  for  ten  per  cent  of  the 
amount  of  the  bid. 

The  Department  of  Works  reserves  the 
right  to  reject  any  and  all  bids. 

CHARLES  W.  LINSLEY, 

,    „  Commissioner  of  Works. 

March  24,  1916. 


Bids  open  April  20,  1916. 

HIGHWAY  IMPROVEMENTS 

OFFICE  OP  THE  STATE  COMMIS- 
SIONER OF  HIGHWAYS 
ALBANY,    N.    Y. 
Sealed  proposals  will  be  received  by  the 
undersigned    at   their   office.    No.    55    Lan- 
caster Street,  Albany,  N.  Y.,  at  1  o'clock 
p.  m.,  on  Thursday,  the  20th  day  of  April. 
1916,    for    the    improvement    of   the  high- 
ways in  the  following  counties : 

Onondaga   (two.  highways,  2.40,  5.12); 
Saratoga   (approximately  5.74); 
Ulster   (approximately  0.49). 
Maps,     plans,     speciflcations    and    esti- 
mates  may   be   seen   and   proposal   forms 
obtained  at  the  office  of  the  Commission  in 
Albany,  N.   Y.,  and  also  at  the  offices  of 
the  division  engineers  in   whose  divisions 
the  roads   are  to   be  improved.      The  ad- 
dresses of  the  division  engineers  and  the 
counties  in  which  they  are  in  charge  will 
be  furnished  on  request. 

The  especial  attention  of  bidders  Is 
called  to  "General  Information  for  Bid- 
ders" in  the  itemized  proposal,  specifica- 
tions and  contract  agreement 

EDWIN  DUFFEY, 

Commissioner. 


1.  J.  MORRIS, 
Secretarjr. 


'Si 


CONTRACTING  NEWS 


Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


THOSE  who  believed  that  the  foreig^n  trade  of 
this  country  had  reached  its  climax  in  Decem- 
ber were  surprised  by  the  news,  just  issued  by 
the  Department  of  Commerce,  that  both  exports 
and  imports  for  the  short  month  of  February  far 
exceeded  even  the  recent  high  records.  It  is  now 
considered  probable  that  our  exports  for  the  cur- 
rent fiscal  year  will  reach  the  astonishing  total 
of  $4,000,000,000,  60  per  cent  above  the  record 
year  ended  last  June.  A  $1,300,000,000  trade 
balance  has  already  piled  up  in  our  favor  for 
the  current  fiscal  year.  Thus  our  foreign  com- 
merce, which  induced  the  revival  of  domestic 
business  and  which  has  sustained  the  domestic 
market,  promises  to  continue  a  powerful  factor 
despite  transportation  problems.  These  include 
general  increases  in  ocean  freight  rates  during 
the  past  two  years  of  from  200  to  900  per  cent 
The  opening  of  spring  construction  work  prom- 
ises well,  with  many  contractors  already  busily 
gaged.  Building  work  is  very  active  even  now  m 
the  Eastern  territory.  The  volume  of  business  to  be 
expected  is  foreshadowed  by  increased  early  buy- 
ing of  both  lumber  and  structural  steel,  in  spite 
of  freight  conditions.  Lumber  orders  are  exceed- 
ing production  generally  throughout  the  country. 
More  structural  steel  was  bought  last  month  than 
in  the  entire  first  quarter  of  1915,  bringing  the 
total  for  the  first  three  months  of  this  year  above 
that  for  the  same  quarter  of  any  year  since  1912. 

Buildings 

The  large  building  contracts  reported  this  week 
include:  Philadelphia,  $304,000  freight  depot; 
Cleveland,  $3,000,000  hotel ;  Indianapolis,  $160,000 
industrial  plant;  Huntington,  Ind.,  $154,000 
school;  St.  Paul,  $250,000  office  building;  Winni- 
peg, $600,000  building. 

That  the  volume  of  prospective  work  is  increas- 
ing will  be  noted  from  the  number  of  projects  in 
excess  of  $200,000  listed  below:  Boston,  $400,000 
school  building  contemplated;  New  York  City, 
plans  filed  for  $450,000  college  building;  Pough- 
keepsie,  N.  Y.,  plans  complete  for  $250,000  fac- 
tory; Niagara  Falls,  Ont.,  $250,000  roundhousf 
and  dock  proposed;  Bayonne,  N.  J.,  $250,000  ad- 
dition to  high  school;  Wilmington,  Del.,  $300,000 
library  contemplated;  Lancaster,  Pa.,  $250,000 
school  bonds  sold;  Philadelphia,  1,000,000  bu.  ad- 
dition  to   grain   elevator   contemplated;    Norfolk, 


Va.,  $250,000  city  hall  being  considered;  Akron, 
Ohio,  architect  engaged  for  $200,000  terminal; 
Milwaukee,  architect  engaged  for  $300,000  hos- 
pital; Detroit,  $200,000  appropriated  for  hospital, 
and  architect  selected  for  $200,000  factory;  St. 
Paul,  $400,000  hotel  contemplated;  Wichita  Falls, 
Tex.,  plans  accepted,  $225,000  court  house;  Ogden, 
Utah,  architect  engaged,  $300,000  packing  plant; 
Salt  Lake  City,  plans  being  prepared,  $200,000 
apartment  house;  Portland,  Ore.,  $400,000  steel 
plant  contemplated;  San  Francisco,  site  pur- 
chased, $200,000  warehouse;  Vancouver,  B.  C, 
plans  completed  for  $1,000,000  passenger  terminal. 

Bridges  and  Roads 

The  building  of  a  1200  ft.  viaduct  has  been  con- 
tracted for  at  Kerney,  N.  J.  A  bridge  contract 
amounting  to  $191,000  has  been  let  at  La  Salle, 
111.  A  contract  for  the  bridge  at  Mankato,  Minn., 
has  been  let  at  $95,000. 

Proposed  bridge  work  includes  the  following: 
Philadelphia,  plans  approved  for  $325,000  bridge; 
Maryland,  $200,000  appropriated  for  bridge  at 
Ocean  City;  Norfolk,  Va.,  $100,000  bridge  con- 
templated; South  Bethlehem,  Pa.,  plans  for 
$500,000  viaduct  being  prepared;  Oregon,  plans 
being  prepared  for  800-ft.  draw  bridge;  Spokane, 
construction  recommended,  two  concrete  bridges, 
$100,000  and  $135,000  respectively. 

Paving  work  awarded  shows  a  good  increase 
over  that  reported  last  week,  eight  cities  being 
noted,  in  which  bids  opened  or  contracts  awarded 
on  work  costing  more  than  $100,000.  These  are: 
Philadelphia,  street  grading  contract  awarded, 
$140,000;  Baltimore,  paving  contract  awarded, 
$119,000;  De  Land,  Fla.,  53  miles  of  paved  roads 
awarded;  Columbus,  Ohio,  road  contract  awarded, 
$167,000;  St.  Paul,  paving  contracts  awarded, 
$160,000;  Sioux  Falls,  S.  D.,  paving  contract 
awarded,  $109,000;  Houston,  Tex.,  paving  con- 
tract awarded,  $142,000;  Seattle,  lowest  bid  re- 
ceived for  paving  work,  $171,000. 

Bids  will  be  opened  April  16  at  McPherson, 
Kan.,  for  laying  40,000  sq.  yd.  of  pavement,  and 
April  21  at  Spokane  for  large  contracts  on  a 
$325,000  road  improvement  project.  The  follow- 
ing proposed  work  is  noted:  New  Jersey,  bill 
passed  providing  for  $7,000,000  road  bond  issue; 
West  Virginia,  four  districts  voted  $754,000  road 
bonds;    Tennessee,    counties    appropriated    more 


than  $2,800,000  for  road  work;  Decatur,  111.,  esti- 
mate complete,  paving  to  cost  $112,000;  Mount 
Pleasant,  Tex.,  $225,000  road  bonds  sold;  Han- 
ford,  Cal.,  contract  to  be  let,  "paving  work  to 
cost  $140,000. 

Waterworks  and  Sewers 

The  contract  for  extending  the  Linwood  Avenue 
intake  tunnel  at  Milwaukee  has  been  awarded 
at  $456,650.  Other  waterworks  construction  noted 
in  this  issue  follows.  Bids  desired:  Yoncalla, 
Ore.,  9  miles  pipe  line  and  rock  fill  dam,  May  15; 
Covina,  Cal.,  May  1,  waterworks  costing  $105,000. 
Proposed  work:  Albany,  N.  Y.,  ordinance  ap- 
proved authorizing  $100,000  waterworks  exten- 
sions; Brunswick,  Md.,  ordinance  passed  author- 
izing $75,000  waterworks  improvements;  Wil- 
mington, Del.,  engineer  engaged  to  prepare  plans 
for  reservoir  and  additional  filter  plant;  Canton, 
Ohio,  contract  to  be  let  for  enlarging  waterworks 
at  cost  of  $150,000 ;  Zanesville,  Ohio,  engineer  en- 
gaged to  prepare  plans  for  $250,000  waterworks 
extensions;  Ironton,  Ohio,  plans  prepared,  water- 
works to  cost  $250,000 ;  Oklahoma  City,  Okla.,  re- 
port submitted  on  proposed  $1,000,000  water 
supply. 

The  following  sewer  work  is  noted :  New  York 
City,  low  bids  received  on  four  sewer  sections, 
$529,000,  $90,000,  $250,000  and  $247,000  respec- 
tively. Oriskany,  N.  Y.,  bids  desired  April  19. 
sanitary  sewer  system  and  disposal  plant;  Lodi, 
N.  J.,  bonds  voted,  $200,000  sewer  system  and 
disposal  plant;  Hammonton,  N.  J.,  $150,000  sewer 
bonds  sold;  Lima,  Ohio,  engineer  engaged,  relief 
sewer  and  disposal  plant;  Watts,  Cal.,  plans  being 
prepared,  $125,000  sewer  system. 

Miscellaneous 

Other  work  noted  includes  the  following:  Pier 
sheds  for  $2,000,000  warehouses  contracted  for, 
Norfolk,  Va.;  bids  opened,  $155,000  breakwater, 
Conneaut,  Ohio;  bids  opened,  levee  work  to  cost 
$276,000,  Vincennes,  Ind.;  contract  to  be  let  for 
$150,000  terrace  surrounding  Missouri  state  cap- 
itol  building;  engineer  engaged  to  investigate 
water  power  proposition,  Rochester,  Minn., 
$360,000  available;  ditch  work,  Roseau,  Minn., 
estimated  cost  $218,000;  engineer  engaged, 
$700,000  irrigation  project,  Calneva,  Cal. 


WATERWORKS 


PROPOSED     WORK. 

Boston,  Mass. — The  Governor  approved 
bill  permitting  city  to  construct  high- 
pressure  pumping  station  on  edge  of 
Charles  River  basin. 

Sherborn,  Mass. — Reported  citizens 
voted  to  Install  waterworks. 

Taunton,  Mass. — See  "Sewerage  and 
Sewage  Disposal." 

Hartford,  Conn. — As  part  of  the  new 
water  supply  of  Hartford  it  is  proposed 
to  install  a  filtration  plant  in  W^est  Hart- 
ford. 

Albany,  N.  Y. — Mayor  approved  ordi- 
nance authorizing  $100,000  for  extension 
of  water  system  in  accordance  with  plan^ 
filed  April  5,  1915.  Wallace  Greenalch, 
Commissioner  Public  Worlds. 

Qeneva,  N.  Y. — Board  Public  Works 
considering  enlarging  filtration  plant  at 
a  cost  of  about  {26,500. 

North  Tonawanda,  N.  Y. — Citizens 
voted  in  favor  of  $40,000  bond  issue  for 
Installing  boilers,  pumps  and  other  equip- 
ment at  pumping  station  on  Tonawanda 
Island. 

Troy,  N.  Y. — Superintendent  of  Water 
Works  recommends  installation  of  13,000 
meters  for  water  system. 

New  Brunsvvick,  N.  J. — Plans  about 
completed  for  a  6,000,000-gal.  water  filter 
plant.     Asher  Atkinson,   City  Engineer. 

Orange,  N.  J.— Harry  D.  Wethling,  Di- 
rector Htrect.s  and  Public  Improvements, 
recommended  immediate  construction  of  a 
new  reservoir  and  filtration  plant. 

Wlldwood,  N.  J. — Commissioners  voted 
to  issue  $13,000  bonds  for  additional 
oqiilpment   to  city   water    works. 


Brunswick,  Md. — An  ordinance  has 
passed  House  of  Delegates  authorizing 
issue  of  $75,000  bonds  for  improving  water 
works. 

Wilmington,  Del. — The  Board  Water 
Commissioners  engaged  George  W.  Ful- 
ler, 170  Broadway,  New  York,  N.  T.,  to 
prepare  plans  and  specifications  for  a 
12,000-gal.  rapid  sand  filter  plant,  also  for 
a  covered  filtered  water  reservoir  to  be 
located  in  the  city  on  Rodney  Street. 
Plans  and  specifications  may  be  com- 
pleted about  April  24,  and  bids  for  filter 
T)lant  opened  about  May  8. 

Wheeling,  W.  Va. — City  Council  con- 
sidering a  filtration  plant. 

Tavares,  Fla. — Franchise  granted  to  W. 
F.  L,  Barrett,  of  Houghton,  Mich.,  to  in- 
stall electric  light  system,  water  works, 
ice  factory  and  cold  storage  plant. 

Barnesville,  Ohio. — Morris  Knowles, 
Pittsburgh,  Pa.,  is  engineer  for  water 
works  improvements  contemplated  here 
which  include  filtration  plant,  power 
house,  elevated  tank  and  lay  additional 
pipe  line.     F.  Waldo  Hiles,  Clerk. 

Dayton,  Ohio. — Water  and  sewer  bonds 
for  $252,000  will  be  sold  May  1  by  Hugh 
E.  Wall,  City  Accountant. 

Llndsey,  Ohio. — Construction  of  water 
works  is  contemplated  by  Village  Coun- 
cil. 

Ravenna,  Ohio. — About  $40,000  water 
works  bonds  sold. 

South  Charleston,  Ohio.  —  All  bids 
opened  March  31  for  constructing  water 
works  exceeded  the  amount  available.  S. 
B.    Rankin,   Clerk  Board  Public  Affairs. 

WIckllffe,  Ohio.— Citizens  voted  to  in- 
corporate village  of  Wickliffe  to  make 
possible   construction    of   water   works. 

Zanesville,  Ohio. — The  W.  J.  Sherman 
Company,  613  The  Nasby,  Toledo,  en- 
gaged by  city  to  prepare  plans  and  speci- 
fications   for    extensive    improvements    to 


the   municipal   water  works  involving  an 
expenditure  of  $250,000. 

Aurora,  III, — Election  to  be  held  April 
18  to  vote  $75,000  bonds  for  improving 
pumping  station.  A.  H.  Laher,  Supt. 
Water  Works. 

Chicago,  III. — John  Ericson,  City  En- 
gineer, asked  Council  Finance  Commit- 
tee for  $25,000  to  make  a  survey  of  city's 
water  system. 

Tuscola,  III. — Citizens  voted  $18,000 
bonds  to  construct  water  works.  Address 
City  Clerk. 

Chilton,  Wis.— Citizens  voted  $45,000 
bonds  for  constructing  water  works. 

New     Ulm,      Minn. — All    bids     opened 
March    20    for    new    pump    head    and    re- 
pairs to  old  pump  head  rejected  as  being 
too  high.     F.  O.    Minium,   City   Engineer. 

Castlewood,  S.  D. — Estimate  of  cost 
being  made  for  constructing  water  works. 
Address   City   Clerk. 

Marlln,  Texas.— See  "Public  Buildings." 

Ardmore,  Okla. — Installation  of  new 
machinery  at  pumping  station  is  con- 
templated  by   city. 

Lookeba,  Okla. — Town  Council  consid- 
ering  constructing  water   works. 

Ollton,  Okla. — Ordinance  passed  author- 
izing issue  of  $25,000  bonds  for  construct- 
ing water  works.  Roy  McFarland,  City 
Clerk. 

Wlllston,  Okla. — Contract  soon  to  be  let 
for  constructing  water  works  to  cost  $17,- 
000.  Benham  Engineering  Company,  Okla- 
homa, Engineers;  O.  H.  Coxen,  Town 
Clerk;  J.  E.  Rea,  Pres.  Board  Town 
Trustees. 

Everett,  Wash. — Contract  to  be  let  lat- 
ter part  of  April  or  early  in  May  for 
constructing  the  pipe  line  and  reservoirs 
for  additions  to  municipal  water  system. 
Cost  of   first   unit   estimated   at    $500,000. 


Bums   &    McDonnell,    Engineers.    Kansas 
City,    Mo.;    Hans    Munn,    Jr.,    City    Engr. 

Seattle,  Wash.— Plans  and  specifica- 
tions for  water  mains  in  Hudson  Street 
filed  with  Board  of  Public  Works  by  A.  H. 
Dimock.   City   Engineer:   cost  $21,000. 

All  bids  opened  by  Bd.  Public  Works, 
March  21,  for  furnishing  42-in.  steel  pips 
rejected. 

Portland,  Ore. — Reported  City  Commis- 
sion decided  to  postpone  constnjction  of 
proposed  $100,000  intake  at  Bull  Run  head- 
works. 

Roseburg,  Ore. — City  Council  appointed 
a  committee  to  investigate  feasibility  of 
installing  municipal  water  works,,  esti- 
mated cost  $400,000. 

Hemet,  Cal. — Lake  Hemet  Water  Com- 
pany reported  planning  constructing  a 
flume  in  the  mountain  to  cost  $75,0M. 


BIDS     DESIRED. 

Boston,  Mass.— Until  April  10  by  Supplv 
Department  (D.  Frank  Doherty,  Supt.) 
for  furnishing  the  Public  Works  Depart- 
ment, Water  Service,  with  115  tons  of 
6-in.  pipe  with  flexible  Joints.  Also  sepa- 
rate bids  same  place  as  above  until  April 
11  for  800  post  hydrant  boxes,  800  gate 
boxes  and  1000  meter  boxes. 

Lynn,  Mass. — Until  April  20,  by  Com- 
missioners of  Waterworks  (Thos.  Camp- 
bell, second  chairman),  for  a  3,000,000- 
gal.  horizontal  centrifugal  pump,  also  for 
a  200-hp.  ilectr.c  motor. 

Coblesklll,  N.  Y.— Until  April  17,  by 
James  U  Fuller,  Chmn.  Board  Water 
Commissioners,  for  extending  present  8-ln. 
water  main  in  North  Grand  Street,  about 
2270  ft.,  together  with  hydrants,  gates, 
special  castings,  etc. 

New  York,  N.  Y.— Until  April  18,  by 
Board  Water  Supply,  for  Contract  95,  fur- 
nishing, delivering  and  erecting  nine  elec- 
tric   traveling    cranes    from    5    to    20-ton 


160 


ENGINEERING    RECORD 


Vol.  73,  No.  15 


capacity  with  equipment  in  chambers  at 
Ashokan,  Kensico  and  HiUview  Reser- 
voir. The  work  is  located  in  the  town 
of  Olive,  Ulster  County,  and  town  of 
Ml.  Pleasant  and  City  of  Tonkers,  West- 
chester County.   N.   Y. 

Butler,  N.  J.— Until  April  19.  by  A.  W. 
Cuddeback,  Engineer  Butler  Water  Com- 
pany. 15«  Eniison  Street.  Paterson,  for 
constructing  reinforced  concrete  dam  and 
laying  about  12,000  ft.  12-in.  c.-i.  pipe 
near  Butler  for  Butler  Water  Company, 
advertised  in  Engineering  Record. 

South  Orange,  N.  J.— Until  April  17,  by 
Water  Committee  (Geo.  F.  Seymour,  Jr., 
Supt.).  for  laying  approximately  7200  lin. 
ft.  8  in.  c.-i.  bell  and  spigot  water  pipe 
Class  "C."  hydrants,  valves,  etc.  Also 
same  time  and  place  separate  bids  for 
7200  lin.  ft.  8-in.  and  2200  ft.  S-in.  cast 
Iron  coated  bell  and  spigot  water  pipe 
Class  "C." 

PItUburgh.  Pa.— Until  April  15,  by  City 
Controller,  for  furnishing  water  meters, 
water  meter  fittings,  and  water  meter 
parts. 

Jacksonville,  Fla.— Until  April  20.  by 
Board  Bond  Trustees  (Gustav  Muller. 
Act.  Chmn.),  for  furnishing  and  installing 
a  water  softening  apparatus  of  24,000  gaL 
capacity  for  use  in  connection  with  the 
City  Electric  Light  Plant. 

McCombs,  Miss. — Reported  desired  un- 
til April  18.  by  Mayor  and  Board  Select- 
men,  for  1500  ft.   4-in.  water  mains. 

Cincinnati,  Ohio. — Until  April  17,  bv 
Chas.  F.  Hornberger.  Service  Director, 
for  laying  portion  of  36-in.  loop  main  In 
subway  from  Delta  Avenue  to  Strader 
Avenue,  to  consist  of  2060  lin.  ft.  of  4, 
6,  8,  10  and  36-in.  pipe,  etc. 

MIddletown,  Ohio. — Until  May  1,  by  City 
Commissioners  (.lohn  Kunz.  Clk.).  for 
constructins  at  Coty  Water  Works  2  elec- 
trically driven  centrifugal  pumps  having 
a  capacity  of  2100  gals,  per  minute  and  one 
high-duty  steam  driven  pumping  unit  hav- 
ing capacity  of  3,000.000  gals,  per  24  hours. 

Chicago,  III. — Until  April  11,  by  Depart- 
ment Public  Works  (W.  R.  Moorehouse, 
Comr.),  for  furnishing  and  delivering  at 
Mayfair  pumping  station  a  one  steam  di- 
rect turbine  driven  direct  connected  cen- 
trifugal sump  pump,  with  necessary  ap- 
purtenances. 

Silver  Lake,  Minn. — Reported  desired 
until  April  15.  by  Bernard  Tawlak,  Vil- 
lage Recorder,  for  furnishing  material 
and  constructing  water  works.  J.  A. 
Rowat,   Engr.,  WiUmar. 

Lake  Norden,  S.  D.— Until  April  18  by 
R.  C.  Byrde.  Town  CHc.,  for  constructing 
water  works  and  electric  light  and  power 
plant.  W.  C.  Buck,  Consulting  Engr., 
Minneapolis,  Minn. 

Billings,  Mont. — Retwrted  desired  until 
April  12.  by  F.  E.  Williams.  County  Clerk, 
for  digging  wells,  laying  mains,  building 
tank  and  pump  station. 

Broadview,  Mont.— Until  April  12,  by 
P.  E.  Williams.  County  Clerk,  for  con- 
structing water  works,  to  consist  of  lay- 
ing supply  lines,  constructing  elevated 
tank,  installing  pump  house,  distribution 
system,  etc. 

Wellston,  Okla.— Until  April  17,  by 
Board  Town  Trustees,  for  furnishing  ma- 
terial and  constructing  water  works,  to 
consist  of  ?6«6  lin.  ft.  of  6-in.  and  14-in. 
C.-I.  pipe.  4560  lin.  ft.  2-in.  wrought-iron 
pipe,  a  30.000-pal.  elevated  tank,  a  100 
G.  P.  M.  centrifugal  pump,  gate  valves, 
hydrants,  etc.  Alternate  bids  for  air 
compressor,  power  house  building,  a  100.- 
000-gal.  surface  brick  reservoir,  etc.  Ben- 
ham  Ene.  Co..  Colcord  Building.  Okla- 
homa  City.    Engrs. 

Olympla,  Wash. — Reported  desired  until 
April  10.  by  State  Board  Control,  for  con- 
structing a  58-ft.  sauare  8-ft.  deep  con- 
crete reservoir,  to  be  built  at  Port  Or- 
chard for  the  Washington  Veterans' 
Home. 

Seattle,  Wash.— Until  April  13.  by  C. 
E.  Dole.  Purchasing  Agent.  Alaskan  En- 
gineering Commission,  for  pipes  and 
fittings,  etc. 

Yoncalla,  Ore. — Reported  desired  until 
May  15.  by  Citv  Recorder,  for  construct- 
ing water  works  to  consist  of  46.520  ft. 
of  6  and  8-ln.  wood  or  steel  pipe,  a  con- 
crete line  reservoir  of  100.000-eaI.  ca- 
pacity concrete  core  dam.  rock  filled,  etc. 
M.  B.  Germond.  Engr.,  Roseburg. 

Covins,  Cal. — Until  about  May  1.  by 
City  Clerk,  for  constructing  water  works 
to  cost  H05.000.  including  about  72.000 
lin.  ft.  3-ft.  trench.  14,000  ft.  12-in.  No.  12 
steel  riveted  pipe.  13.200  ft.  6.  8  and  10-in. 

0.  D.  casing  pipe.  44.645  ft.  2  and  4-ln.' 
S  S  pipe.  70  fire  hydrants,  one  12-in.  and 
one  18-in.  well  each  400  ft.  deep,  a 
2,0O0,0OO-gaI.  reinforced  concrete  reser- 
voir, one  20  X  40  X  6-ft.  reinforced  con- 
crete settling  basin,  pumping  station 
building.  40  x  60-ft.  Iron  and  concrete, 
two  triplex  booster  pumps.  200  ft.  lift  2 
sec.-ft.  capacity,  one  120-hp.  Diesel  oil 
engine,  etc.  F.  E.  Trask.  Consulting  En- 
gineer. Los  Angeles.  If  private  plant  Is 
acquired  these  items  will  be  revised. 

Panama.— Until   April  IS.   by   Mai.   Earl 

1.  Brown.  Corps  Engrs..  U.  S.  A.,  General 
Purchasing  Officer  Panama  Canal.  Wash- 
ington. D.  C,  for  steel  pipe  and  other 
supplies. 


PRICES     AND     LETTINGS. 
irindicates  award  o/  contract. 

-ArBoston,  Mass, — Contract  approved  by 
Mayor  for  furnishing  350.000  lbs.  I.  B. 
Iron  castings  to  \\'ater  Service  of  Public 
Works  Dept.  awarded  Central  Foundry 
Company.  90  West  Street.  New  York,  at 
2.364  cts.  per  lb.,  and  also  for  525.000  lbs. 
at  2.664  cts.  per  lb.,  and  contract  to  R.  D. 
Wood  &  Company,  Philadelphia,  for  fur- 
nishing c.-i.  pipe  and  special  castings  to 
Water  Service  Department  of  Public 
Works  Department  at  following  bid: 
4-in.,  J37.74:  6-in..  8-in..  10.  12  and 
16-in..  each  J29.24.  and  30-in..  J28.24;  spe- 
cial castings.  $57  per  ton. 

Fall  River,  Mass. — Following  bids 
opened  by  Water  Dept.  for  improvements 
to  pumping  station:  Puleston  &  McDou- 
gall.  409  S.  Main  Street,  $8,900;  McNally 
Constr.  Co..  First  National  Bank  Bldg., 
$9,200,  and  Corrigan  &  Palmer,  23  Hod- 
man St.,  $9,500. 

-A^New  York,  N.  Y. — Contract  awarded 
by  Water  Board.  Municipal  Building.  New 
York,  for  Contract  120,  to  A.  I4.  Guidone  & 
Son,  Inc.,  52  Vanderbilt  Avenue,  at  H04.- 
262   (bids  opened  March  21). 

'A'Greenvllle,  Pa. — Contract  awarded  by 
Greenville  Water  Co.  for  high-service 
pumping  station  and  8  and  10-in.  force 
mains  to  J.  I.  Dick,  Scotsdale,  Pa., 
pumping  machinery  to  Aldrich  Pump  Co., 
of  Allentown,  Pa.  Chester  &  Fleming, 
Engrs.,  Pittsburgh. 

-^Lancaster,  Pa. — Contract  awarded  by 
City  Council  for  improvements  to  water 
works  as  follows;  Pumps,  to  Earle  Gear 
Machine  Co.  of  Philadelphia  at  $6,059,  and 
for  motors  to  Westinghouse  Electrical  Co. 
of  Baltimore.  Md.,  at  $32,828.  Bids 
opened  March  22. 

-A-Lakeland,  Fla, — Contract  for  construc- 
ting water  works  (bids  opened  March  27) 
awarded  by  Board  Bond  Trustees  (J.  R. 
Boulware,  Secy.)  as  follows;  G.  B.  Gree- 
son,  Tampa,  piping;  Chapman  Valve  Com- 
pany. Indian  Orchard,  Mass..  valves; 
Soutiiern  Construction  Company.  Jack- 
sonville power  house  (including  founda- 
tions) and  reservoir;  Cameron  Barkley 
Company.  Tampa,  steel  pipe  and  fittings. 

'^Cincinnati,  Ohio. — Contract  awarded 
by  City  Board  of  Control  March  31  for 
laying  high-pressure  mains  in  section 
bounded  by  Broadway,  Main,  Third  and 
Eighth  Streets,  to  Tliurber  &  Browning, 
Cincinnati,  Ohio,  at  $43,097. 

♦Contract  for  manufacturing  pipe  for 
above  work  awarded  United  States  Cast 
Iron  Pipe  &  Foundry  Co.,  Addyston, 
Ohio,  at  $53,967. 

Service  Director  Chas.  F.  Hornberger 
opened  following  bids,  April  3,  on  cleaning 
5160  lin.  ft.  4-in..  33.170  lin.  ft.  6-in.  mains, 
1300  lin.  ft.  8-in.,  and  10,260  lin.  ft.  10-in. 
water  mains:  National  Water  Main 
Cleaning  Co.,  New  York  City,  $9,978 
(recommended  for  acceptance);  American 
Water  Main  Cleaning  &  Construction  Co., 
Louisville,  Ky.,   $11,194. 

Following  bids  opened  April  3  by 
Charles  F.  Hornberger.  Director  Service, 
for  underfeed  stoker  equipment  for  the 
River  Pumping  Station;  Combustion  En- 
gineering Corporation,  11  Broadway,  New 
York,  $12,285;  Jones  Stoker  Co.,  Chicago, 
111.,   $7,470. 

;A^CIeveland,  Ohio. — Contract  awarded  by 
Bd.  Control  for  $136,035  worth  of  c.-i.  pipe 
for  city  water  works  to  United  States 
Cast  Iron  Pipe  &  Foundry  Co..  Addyston. 
and  for  $17,466  worth  of  castings  for  city 
water  works  to  Bowler  Foundry  Co.. 
Cleveland;  fire  hydrants  to  Florence  Iron 
Wks..  Philadelphia,  Pa.,  at  $13,225. 

♦'Milwaukee,  Wis. — Contract  for  con- 
structing extension  of  Linwood  Avenue 
intake  tunnel  and  Lake  Shaft  and  for 
furnishing  and  placing  submerged  lake 
crib  (bids  opened  March  8)  awarded 
O'Brien  &  Jackson  Co.,  National  Life 
Building,  Chicago,  111.,  at  $476,650,  Next 
three  lowest  bidders;  Prange  Nakielcki 
Co.,  Majestic  Building,  $532,287;  Hoag  & 
Dall,  Commercial  Bank  Building,  Cleve- 
land. O..  $541,989,  and  Byrne  Bros.  Dredg- 
ing &  Engineering  Co.,  208  LaSalle  Street. 
Chicago.  III.,  $561,051.  Fred  G.  Simmons, 
Commissioner    Public    Works. 

♦TImpson.  Texas. — Contracts  for  con- 
structing water  works  (bids  opened  March 
27)  awarded  as  follow.i:  75,000  gal.  tank 
and  tower  to  Pittsburgh  Des  Moines  Steel 
Company,  Dallas,  Texas;  pumping  ma- 
chinery 100  gp.m.  deep  well,  pump,  driven 
by  20-h.p.  little  Giant  oil  engine,  to 
Gamer  Company,  Fort  Worth;  distribut- 
ing system  6  and  8  in.  c.  1.  pipe.  Class 
"B,"  to  Hamilton  Bros.  Construction 
Company,  Houston,  Henry  E.  Elrod,  En- 
gineer, Southwestern  Life  Building,  Dal- 
las. 

♦Aberdeen,  Wash. — Contracts  for  fur- 
nishing materials  for  water  works  (bids 
opened  March  22)  awarded  city  as  fol- 
lows; To  Portland  Wood  Pipe  Co.,  Port- 
land. 250.000  %-in.  milled  steel  bands, 
8  ft.  8^4  in.  approximate  length  per  100 
lb.,  at  $3.09;  250,000  malleable  Iron  shoes 
for  H-ln.  bands,  per  100  lb..  $4.34;  25,000 
lb.  1%-ln.  14-gage  band  iron,  per  100  lb., 
$3.25  (brand  Portland  wood  pipe  shoe); 
Crane  Company.  .Seattle  (brand  Chabot 
air  and  vacuum  valves),  2  in.  automatic 
air  and  vacuum  valves  $6,  and  4-in.  $9; 
G.  E.  Steam  Specialty  Co.,  Aberdeen 
(Nelson  gate  valves),  2-in.  $2.75;  3-in. 
$3.83  and   4-in.   $5.17. 

Lowest  bidders  on  other  materials  not 
yet  awarded  were:   30-in.   direct  pressure 


sluice  gates,  Washington  Pipe  &  Foundry 
Co.,  $163.30  (Ludlow  sluice  gates);  4-in. 
automatic  air  and  vacuum  valves,  $31.25 
(simplex  air  and  vacuum  valves) ;  2000  M. 
ft.  finished  pipe  staves  per  M  ft.,  Ander- 
son &  Middleton  and  Pacific  Lumber 
Agency  bid  same,  at  $30;  55  M  ft.  lumber 
(no  bids).  Louis  D.  Kelsey.  City  En- 
gineer. 

♦  Havana,  Cuba. — Contract  awarded  for 
a  water  supply  system  for  Pogoiti,  a 
suburb  of  Havana,  to  Bemano  Munez 
Co.,  2  Arsenal  Street,   for  $35,657. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED  WORK. 

Taunton,  Mass.  —  Finance  Committee 
sold  $20,000  sewer  bonds;  also  $15,000 
water  bonds. 

Oriskany,  N.  Y. — Citizens  voted  $40,000 
bonds  for  constructing  sewer  system. 

Gloucester,  N.  J. — House  passed  bill  en- 
abling Gloucester  to  perfect  its  sewer 
system. 

Hammonton,  N.  J.  — About  $117,000 
sewer  bonds  sold  by  city. 

LodI,  N.  J. — Citizens  March  28  voted  to 
issue  $200,000  bonds  for  constructing 
sewer  system  and  disposal  plant.  Bowe  & 
Wessells.  E^st  Rutherford.  Engineers.  J. 
A.  McMahon,   Borough  Clerk. 

Matawan.  N.  J. — Plans  will  be  submit- 
ted to  State  Board  of  Health  at  Trenton 
about  June  for  the  proposed  sewer  sys- 
tem and  disposal  plant.  George  A.  John- 
son. 150  Nassau  Street,  New  York,  N.  Y., 
Engr. 

Pitman,  N.  J. — Mayor  has  opproved 
ordinance  providing  for  municipal  sewer 
system  to  cost  $110,000. 

Erie,  Pa. — Constructing  of  a  storm 
water  sewer  in  territory  bounded  by 
Twelfth,  Chestnut,  Myrtle  Streets  and 
bay  being  considered  by  City  Council; 
cost    $30,000. 

Hanover,  Pa. — Plans  for  constructing  a 
sewer  system  and  dispoSal  plant  for  Han- 
over Township  to  be  submitted  to  State 
Health  Dept.  at  Harrlsburg.  Address 
Clerk  Hanover  Township,  Hanover. 

Lewlston,  Pa. — Preliminary  plans  sub- 
mitted to  State  Department  of  Health, 
Harrlsburg,  for  the  proposed  sewage  dis- 
posal plant,  but  nothing  very  definite  has 
been  done  about  the  construction  of  the 
plant.  G.  A.  Fllnk.  Engineer,  Harrlsburg; 
J.  Harry  Saxton,  City  Clerk. 

Marcus  Hook,  Pa. — Plans  prepared  by 
Pugh  &  Hubbard,  Witherspoon  Building, 
Philadelphia,  tor  sewerage  system  for 
Linwood  Heights  section  of  Lower  Chi- 
chester: cost  about  $25,000. 

PIttston,  Pa.— Contract  about  to  be  let 
for  constructing  extension  to  sewer  sys- 
tem in  9th  District,  probable  cost  $30,000. 
Plans  of  borough  engineer  approved  by 
council. 

Waynesboro,  Pa. — Plans  being  prepared 
for  constructing  a  sewer  1000  ft.  long. 
Address  Borough  Clerk. 

Hagerstown,  Md. — At  election  March  27 
citizens  voted  to  construct  sewer  system. 
J.  B,,  Ferguson,  City  Engr.;  Henry  Davis, 
City  Clk. 

Towson,  Md. — Senate  passed  bill  provid- 
ing for  constructing  a  sewerage  system 
for  Baltimore  County.  Ezra  B.  Whitman. 
Engr.,  Baltimore. 

Newark,  Del. — Several  extensions  to  the 
sewer  system  are  proposed,  as  soon  as 
right-of-way  is  secured.  S.  J.  Wright^ 
Chmn.  Sewer  Commission. 

Coshocton,  Ohio.— City  Council  directed 
City  Engineer  to  make  preliminary  sur- 
vey and  estimate  on  cost  of  enlarging 
city's  surface  water  sewer  system. 

Dayton,  Ohio. — See  "Water  Works." 

Delaware,  Ohio. — State  Bd.  Health  at 
Columbus  and  city  officials  will  make  a 
survey  for  a  sewage  disposal  plant. 

Lima,  Ohio. — A.  L.  Metheany,  Director 
of  Service,  engaged  George  W.  Fuller,  170 
Broadway.  New  York,  N.  Y.,  to  make  sur- 
vey, investigation  and  recommendations 
relative  to  sewer  relief  and  sewage  dis- 
posal. 

Urbana.  Ohio. — About  4050  ft.  15.  18  and 
24-in.  pipe  .sewers  will  be  1-ii.l  at  a  cost  of 
$9,000.     E.  F.  Sweatman,  City  Engineer. 

West  Park,  Ohio. — Sewer  bonds  for 
$106,872.  and  sidewalk,  grading  and 
draining  bonds  for  $14,554  will  be  sold 
May  2  by  BYed.   Feuchter.   Village  Clerk. 

Youngstown,  Ohio.— George  W.  Fuller, 
170  Broadway,  New  York,  N.  Y.,  in  report 
to  reduce  pollution  of  Mahoning  River, 
recommended  if  any  thing  is  done  regard- 
ing Improvement  that  all  cities  from 
Warren  to  state  line  should  co-operate. 
Warren,  Niles.  Girard,  Youngstown,  East 
Youngstown,  Struthers  and  LowellvlUe  to 
join  in  construction  of  sewage  disposal 
plants. 


Flint,  Mich. — Sewer  Committee  sub- 
mitted to  Common  Council  estimates  of 
cost  at  $40,504  for  constructing  storm  and 
sanitary  sewers.  About  13  sewers  to  be 
constructed. 

Arthur,  III. — Town  Officials  considering 
constructing  a  sewer  system  and  2  miles 
of  paving;  estimated  cost  $50,000. 

Elgin,  III. — Reported  a  municipal  en- 
gineer will  be  engaged  to  prepare  plans 
for  improvements  in  Elgin,  to  Include 
street  Improvements,  complete  sewer 
system  and  routing  of  car  lines.  W.  P. 
Topping  of  Commercial  Club  will  be  able 
to  give  further  information. 

Clarksville,  Texas. — Henry  E.  Elrod, 
Southwestern  Life  Building,  Dallas,  en- 
gaged as  engineer  for  the  reconstruction 
of  the  sewage  disposal  plant. 

Marlln,  Texas. — See  "Public  Buildings." 

Commerce,  Okla. — City  Council  consid- 
ering constructing  sewer  system. 

Puyallup,  Wash. — Contract  soon  to  be 
let  for  constructing  trunk  sewer  for  east 
end  of  town.  Plans  prepared  by  G.  D. 
Ball,  City  Engineer;  cost  $15,000. 

Watts.  Cal. — City  Engineer  preparing 
plans  for  sewer  system  to  cost  $125. ()00;  an 
election  to  be  held. 

BIDS     DESIRED. 

Boston,  Mass. — Until  April  13  by  B. 
Leighton  Beai.  Secy.  Boston  Transit 
Commission,  for  furnishing  and  delivering 
at  14  Cypher  Street  about  25  tons  of  c.-i. 
manholes,  frames  and  covers. 

Marlborough,  Mass. — Until  April  17,  by 
Water  &  Sewage  Commisisoners,  for  fur- 
nishing about  22,900  ft.  5  to  12-in.  vitr. 
salt-glazed  sewer  pipe,  etc.,  advertised  in 
the  Engineering  Record. 

Woonsocket,     R. 

Roads." 


I. — See    "Paving    and 


Binghamton,  N.  Y.— Until  April  12  by 
Board  of  Contract  and  Supply  for  con- 
structing sewers  on  Grand  Boulevard. 
Mason  and  Ely  Streets  and  Floral  Avenue. 
W.  Earl  Weller.  City  Engineer. 

Brooklyn,  N.  Y.— Until  April  12,  by  L. 
H.  Pounds,  Borough  President,  for  con- 
structing sewers  in  Seventy-sixth,  E. 
Fifteenth,  Fifty-sixth  Streets  and 
Eighteenth    Avenue. 

Buffalo,  N.  Y.— Until  April  15,  by  De- 
partment Public  Works  (Arthur  W. 
Kreinheder,  Supt.),  for  constructing  sew- 
ers in  Louisiana,  Chicago  and  Ohio 
Streets. 

Oriskany,  N.  Y.— Until  April  19,  by 
Board  Village  Trustees,  for  constructing 
.sanitary  sewer  system  and  sewage  dis- 
posal plant  advertised  in  Engineering 
Record.  A.  M.  Scripture,  Engr.,  8  High- 
by  Ave.,  New  Hartford. 

New  Brunswick,  N.  J.— Until  April  11  by 
Asher  Atkinson,  City  Engineer,  for  one 
mile  of  12  to  20-in.  sanitary  sewers,  to 
cost  $11,000. 

South  Orange,  N,  J.— Until  April  17  by 
Sewer  Committee  of  the  Board  Trustees 
of  Village  for  constructing  sanitary  sewer 
in  Wyoming  Avenue,  requiring  approxi- 
mately 6170  lin.  ft.  8-In.  pipe  21  man- 
holes, 4  flush  tanks,  etc.  Ira  T.  Redfern. 
Village  Engr.,  11  South  Orange  Avenue. 

Cincinnati,  Ohio. — Until  April  13.  by 
Chas.  F.  Hornberger.  Service  Director, 
for  constructing  brick  and  concrete  sewer 
In  ravine  from  Oskam  Avenue  to  Long- 
fellow and  Massasoit  Streets,  to  consist 
of  2735  ft.  45.  48  and  54  in.  Probable 
cost.  $23,395.     Frank  S.  Krug.   City  Engr. 

Cleveland,  Ohio.— Until  April  13.  by 
Commission  01  Purchase  &  Supplies,  for 
constructing  sewers  in  Shaker  and  North 
Boulevard   and   Sandusky  Avenue. 

Chicago,  111.— Until  April  13.  by  Board 
Local  Improvements  (Edward  J.  Glackin. 
Secy.),  for  constructing  Rockwell  Street 
sewer    system. 

New  Lisbon,  Wis.— Until  April  14  by  H. 
P.  Gibson.  City  Clerk,  for  furnishing  and 
laving  15,537  ft.  8  to  12-in.  vitr.  pipe  sew- 
ers, 2  flush  tanks,  29  manholes,  11  lamp- 
holes,  2830  lin.  ft.  4  and  6-In.  c.-I.  water 
ri'  e  7  6-in.  valves,  15  hydrants  and  about 
7000  lb.  special  castings. 

Des  Moines,  Iowa.— Until  April  19,  by 
Horace  Susong.  City  Clk.,  for  Close's 
Creek  Sewer  System  No.  3369,  all  pipe 
12  in.  or  less  in  diam-.  shall  be  No.  1  vitr. 
clay  pipe,  all  pipe  from  15  to  24  in.  in 
diam.  inclusive  shall  be  double  strength 
vitr.  clay  pipe,  all  30  in.  sewer  will  be 
double  strength  vitr.  clay  pipe,  block  con- 
struction, and  vitr.  brick  construction,  all 
36  in.  sewer.  Bids  will  be  received  on  both 
reinforced  concrete  construction,  vitr.  clay 
block  constri'"*'on,  all  36  in.  diam.  Prob- 
able cost,  $250,000. 

Marengo,  Iowa. — Until  April  20  (read- 
vertisement)  by  John  C.  Baker,  City 
Clerk,  for  constructing  sanitary  sewer 
md  sewage  disposal  plant.  Through  an 
2rror  in  the  resolution  no  bids  were  opened 
April  3. 

St.  Paul,  Minn. — Reported  desired  un- 
til April  10.  by  Aug.  Hohenstein.  Pur- 
chasing Agent,  for  constructing  sewers  In 
several  streets. 

Austin,  Tex.— Until  April  22.  by  P.  W. 
Powell.  Supt.  Streets  and  Public  Improv., 
for  constructing  storm  sewer  to  carry  the 
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water  of  what  is  known  as  Little  Slioal 
Creelc,  advertised  in  Engineering  Record. 
The  worli  is  divided  into  three  contracts, 
the  largest  of  which  will  cost  $35,000,  the 
other  two  $5,000  each. 

Long  Beach,  Cal. — Reported  desired  un- 
til April  11,  by  H.  C.  Waughop,  City  Clk., 
for  constructing  30-in.  brick  pipe  storm 
sewers  in  Hill  St.,  including  manholes, 
catch  basins  and  other  appurtenances. 

Toronto,  Ont.— Until  April  11,  by  T.  L. 
Church  (Mayor),  Chairman  Board  Con- 
trol, for  constructing  sewers  in  Ethel 
and  Lyod  Avenues,  McCormick  and  other 
streets. 

PRICES     AND     LETTINGS. 

irindicates  award  of  contract. 

Boston,  Mass. — Contract  awarded  J.  P. 
O'Connell  Company,  174  Freeport  St.,  at 
$10  per  thousand  for  430,000  sewer  brick 
and  $12.50  per  thousand  for  422,000  side- 
walk brick. 

^Buffalo,  N.  Y.— Contract  tor  con- 
structing Swan-Seneca  Street  sewer 
(bids  opened  April  1)  awarded  to  Joseph 
P-,  Stabeil     Co.,     1127     Niagara    St.,     at 

Lowest  bid  opened  for  constructing 
Babcock-Prenatt  Street  sewer  submitted 
by  H.  S.  Kerbaugh,  Telephone  Bldg.,  at 
$18,990. 

New  York,  N.  Y. — Following  are  totals 
of  four  lowest  bids  opened  March  30  by 
Douglas  Matthewson,  Pres.  Bronx  Bor- 
ough, for  sewers  in  Westchester  and 
other  avenues,  including  Wilson,  Adle 
and  Throop  Avenues:  William  Baker, 
Inc.,  26  Cortland  Street,  $529,145;  J.  C. 
Rodgers,  .1r.,  271  W.  125th  Street,  $593,372; 
Oscar  Daniels  Co.,  Wool  worth  Bldg., 
$615,873;  T.  A.  Gillespie  Co.,  50  Church 
Street,   $619,100. 

In  Westchester,  Blondell  and  other 
avenues:  Peter  B.  Stanton,  2337  Walton 
Avenue,  $90,693;  J.  L.  Sigretto,  Fort 
Schuyler  Road,  $114,872;  Brennan  Con- 
tracting Co.,  $121,672,  and  DiMenna  & 
Del  Balso,   $129,749. 

In  Seymour  Avenue:  Three  bidders, 
Oscar  Daniels  Co.,  Woolworth  Bldg., 
$249,933;  Rodgers  &  Hagerty,  271  W.  125th 
Street,  $283,197,  and  N.  T.  &  N.  J.  Con- 
tracting Co.,  30  E.  Forty-second  Street. 
$354,784. 

In  Allentown,  Wilson  and  other  ave- 
nues; Three  bidders,  Oscar  Daniels  Co., 
Woolworth  Bldg.,  $247,130;  N.  Y.  &  N.  J. 
Contracting  Co.,  30  E.  Forty-second 
Street,  $359,168;  Rodgers  &  Hagerty,  271 
W.   125th  Street,   $347,659. 

-A-Loulsvllle,  Ky. — Contract  for  con- 
structing sewers  in  F  and  Brandeis 
Streets  (bids  opened  March  17  by  Board 
Public  Works)  awarded  to  J.  H.  Cahill 
Co.,   Louisville,   at   $11,000. 

-A-Randolph,  Wis. — Contracts  for  con- 
structing sewerage  system  (bids  opened 
March  27)  awarded  by  city  as  follows: 
Sewers,  about  17,650  lin.  ft.  8  to  12-in.  pipe 
to  E.  T.  Sykes  Co.,  Minneapolis,  Minn., 
and  tank  to  August  Liedeman,  Liedeman, 
Mich.     J.  O.  Jones,  Clerk. 

•Clay  Center,  Kan.— Contract  for  con- 
structing storm  sewers  (bids  opened 
March  28)  awarded  E.  D.  Reed,  Clay 
Center.     E.  R.  De  Bray,  City  Clerk. 

-^^Polson,  Mont. — Contract  for  construct- 
ing 15,000  lin.  ft.  sanitary  sewers  (bids 
opened  March  6)  awarded  Security  Bridge 
Company,  Minneapolis,   Minn.,  at  $25,719. 

-A-Houston,  Tex. — Contract  for  construe*, 
ing  sewer  in  Crockett  Street  from  Hickory 
to  Taylor  Streets  awarded  W.  Waldo, 
Houston,  at  $21,149. 

McMlnnvllle,  Ore.— Lowest  bid  opened 
recently  by  City  Council  for  sewer  Im- 
provements submitted  by  V.  R.  Dennis 
Construction  Company,  Portland,  at 
$11,594. 

-A^Havana,  Cuba. — Contract  awarded 
for  sewering  Pogolotti,  a  suburb  of 
Havana,  to  Bernano  Munez  Co.,  2 
Arsenal   Street,   for  $41,256. 


Towanda,  Pa. — The  steel  bridge  across 
Susquehanna  Hiver  at  Athens,  near  To- 
wanda, was  destroyed  by  the  high  water 
on  April  2.  David  A.  Keefe,  Engineer, 
115   North  Street,  Athens. 

Cumberland,  Md. — Citizens  voted  $60,000 
bonds  for  bridges  over  Wills  Creek  at 
Valley  Street;  also  one  at  Baltimore 
Street.    Address  City  Engineer. 

Maryland. — See    "Public    Buildings    and 

Schools." 

Norfolk,  Va. — City  Council  contemplates 
constructing  bridge  across  James  River 
between  Belvidere  Street  and  Virginia 
Avenue;  cost  $100,000.     Address  City  Clk. 

Clarksvllle,  Tenn. — Election  to  be  held, 
probably  in  August  in  the  county  to 
vote  on  constructing  2  bridges  ovpr  Cum- 
berland   River.      Address    County    Clerk. 

El  Dorado,  Kan. — Contract  will  be  let 
about  June  8  by  County  Commissioner 
for  constructing  a  three-span  through 
girder  reinforced  concrete  bridge  on  Gor- 
don Road  to  cost  $10,000.  C.  W.  Buskirk, 
County    Engineer. 

Marshall,  Texas. — Attorney  General  at 
Austin  approved  two  bond  issues  for  city 
—$50,000  for  viaduct  and  $60,000  for  pub- 
lic  school. 

Metallne,  Wash. — New  bids  will  not  be 
asked  by  County  Commissioners,  Newport, 
for  constructing  bridge  at  Metaline.  H. 
A.    Sewell,    County   Engineer. 

Spokane,  Wash. — Morton  Macartney, 
City  Engineer,  has  submitted  a  report 
recommending  replacing  of  one  span  in 
the  combination  wood  and  iron  bridge  at 
Boone  Avenue,  at  a  cost  of  $6,500; 
strengthening  and  repairing  Washington 
Street  viaduct  and  bridge  at  $10,000; 
building  three  concrete  bridges,  one  at 
West  Trent  Avenue,  cost  $100,000;  one  at 
Division  Street,  cost  $135,000,  and  the 
third  at  Post  Street,  cost  $40,000.  Also 
replacing  of  three  other  bridges  at  a  cost 
of  $27,000.  An  election  is  to  be  called  to 
vote  on  bonds  for  these  improvements. 

Oregon. — State  Highway  Department, 
Salem,  preparing  plans  and  specifications 
for  steel  bridge,  800  ft.  long,  with  over- 
head draw,  across  Willamette  River,  be- 
tween Marion  and  Polk  Counties. 

Eureka,  Cal. — County  Commissioners 
considering  constructing  a  cable  of  steel 
bridge  across  Osage  Creek  and  Kings 
River;  estimated  cost  $35,000.  H.  N. 
Pittman,    County    Judge. 

North  Toronto,  Ont. — Citv  Council  voted 
$198,000  as  city's  share  of  the  C.  P.  R. 
double-deck  bridge  over  reservoir  ravine. 
Address  City  Clerk. 


BIDS     DESIRED. 

Connecticut. — Until  April  12  by  Charles 
J.  Bennett,  State  Highway  Commissioner, 
Hartford,  for  constructing  a  3-ft.  span 
I-beam  reinforced  concrete  bridge  at 
Queen  Street,  town  of  Southington,  and  a 
16-ft.  span  concrete  bridge  on  Norwalk 
Road,   town  of  Danbury. 


St.  Helens,  Ore. — Reported  desired  un- 
til April  27,  by  County  Commissioners, 
for  constructing  following  bridges:  50-ft. 
steel  bridge  over  Beaver  Oeek  near  De- 
lena;  50-ft.  steel  bridge  over  Tide  Creek 
near  Deer  Island;  100-ft.  steel  bridge  over 
Rock  Oeek  near  Vermonia,  and  67-ft. 
steel  bridge  over  Clatskanie  River  near 
Clatskanie. 


PAVING  AND  ROADS 


Corning, 

Roads." 


N. 


Y. — See      "Paving      and 


BRIDGES 


PROPOSED     WORK. 

Holyoke,  Mass. — Plans  being  prepared 
for  the  Dwight  Street  bridge  to  be  con- 
structed of  concrete  and  steel  and  cost 
$10,000.  T.  J.  MacCarthy,  City  Engi- 
neer. 

Ogdensburg,  N,  Y. — ^William  Menser, 
Park  Row  Building,  New  York,  is  engi- 
neer for  the  viaduct  to  be  constructed 
over  tracks  of  the  N.  Y.  Central  R.  R. 
(George  Kittredge,  Ch.  Engr.,  Grand 
Central  Station,  New  York).  Plans  have 
been  approved  by  State  Public  Service 
Commi.ssion. 

Philadelphia,  Pa.— Director  of  Public 
Works  approved  nlans  for  plate  girder 
bridge  over  .Schuylkill  River  at  South 
Street  to  replace  old  bridge.  Estimated 
cost  $325,000. 

South  Bethlehem,  Pa. — Plans  are  being 
prepared  for  bridge  to  be  constructed  by 
Lehigh  Valley,  Reading  and  Jersey  Cen- 
tral Railroads  over  Lehigh  River  here  to 
cost  $500,000,  to  replace  condemned 
bridge;  plans  also  being  prepared  for 
elimination  of  grade  crossings  on  these 
same    roads. 


Weaverland,  Pa.— Until  April  10,  by 
County  Commissioners,  Lancaster,  for 
constructing  bridge  at  Weaverland,  rein- 
forced concrete,  having  one  55-ft.  and 
one  18-ft.  span,  with  concrete  abutments 
and  wingwalls,  and  18  ft.  roadway.  F. 
H.  Shaw,  Consulting  Engr.,  Lancaster. 

Jacksonville,  Fla. — Until  April  17,  by 
Committee  on  Public  Works  (S.  C.  Har- 
rison, .Ir.,  Chmn.).  for  constructing  bridge 
over  Hogans  Creek   at   Julia   Street. 

Monroevllle,  Ala. — Reported  desired  un- 
til April  24,  for  constructing  reinforced 
concrete  culverts  and  bridges,  also  steel 
bridges  on  public  roads.  Carl  Barker,  Co. 
Engr. 

Abbeville,  La. — Reported  desired  until 
April  13,  by  Road  Commission  Third 
Ward  (D.  L.  McPherson,  Chmn.),  for  con- 
structing reinforced  concrete  bridges  and 
culverts.     W.   B.   Knox,   Engr.,   Abbeville. 

New  Orleans,  La. — See  "Paving  and 
Roads." 

Albany,  Ky. — Until  April  10,  by  Fiscal 
Court  (J.  G.  Sloan,  Clk.),  for  construct- 
ing steel  highway  bridge  of  100-ft.  span 
over  Spring  Creek  on  the  Albany-Byrds- 
town   Road. 

Denlson,  la. — Until  April  13  by  Board 
of  Supervisors  for  constructing  an  80-ft., 
90-ft.  and  a  60-ft.  pony  truss  bridge  with 
concrete  floor  and  substructure;  also  for 
a  number  of  concrete  box  culverts  and 
steel  beam  spans;  total  cost,  $55,000. 
H.  B.  Fishel,  County  Engineer;  P.  J. 
Portz,   County  Auditor. 

Toledo.  Iowa. — Until  April  17,  by  Bert 
W.  Posten,  Co.  Aud.,  for  5650  lin.  ft.  36  in. 
corrugated  culvert  pipe  and  1230  lin.  ft.  30 
and  36  in.  c.-i.  culvert  pipe.  H.  R.  Hen- 
enatreit,  Co.  Engr. 

Toledo,       Iowa.  —  See       "Paving      and 

Roads." 

Bryan,  Texas. — Until  April  13,  for  con- 
structing a  system  of  roads  and  bridges 
in  Brazos  County  Road  Dist.  No.  1.  Ad- 
dress Abney  &  McCormick,  Engrs.  R.  D. 
No.   1,   Bryan. 


PRICES     AND     LETTINGS. 

irindicates  award  of  contract. 

•New  York,  N.  Y. — Contract  for  300 
tons  of  steel  required  for  the  Vandcr- 
bilt  Avenue  viaduct  of  the  New  York 
Central  R.  R.  awarded  Mililken  Brothers, 
Inc.,   Ill  Broadway. 

•  Kearney,  N.  J.^-Contracts  awarded  by 
Public  Service  Railway  Co.,  Newark,  for 
constructing  steel  viaduct  1200  ft.  long, 
with  three  100-ft.  spans,  over  Delaware, 
Lackawanna  &  Western  R.R.  near  Stam- 
ford's Crossing  as  follows:  Steel,  Ameri- 
can Fridge  Co.,  30  Church  Street,  New 
York.  N.  Y. :  piling  and  building  concrete 
foundation,  Stillman-Delehanty-Ferris  Co., 
26  E.xchange  Place,  Jersey  City. 

•Philadelphia,  Pa. — Contract  awarded 
according  to  reports  by  Philadelphia  & 
Reading  R.  R.  as  follows:  To  Pennsyl- 
vania Steel  Co.,  Morris  Block,  one-track 
deckplate  girder  span  bridge  to  carry 
third  track  over  Paxtang  subway  on 
Lebanon  Valley  and  waterprooflng  same 
to  Hydrax  Felt  &  Engineering  Co.,  120 
Liberty  Street,  New  York;  to  P.  McMana- 
sine,  a  4-span  concrete  and  I-beam  bridge 
about  100  ft.  long  over  Brandywine  to 
Lukens  Iron  &  Steel  Co.,  Coatesville,  and 
waterprooflng  same  to  H.  W.  Geshwind, 
Heed   Block. 

•Reading,  Pa.  —  Contract  reported 
awarded  by  Pennsylvania  R.  R.  for  con- 
structing an  806-ft.,  double-track,  flve- 
arch  concrete  bridge  over  Schuylkill 
River  at  Angelica,  to  E.  W.  Cliff,  Phila- 
delphia. 

•Virginia.— Contract  awarded  by  State 
Highway  Commission,  Richmond,  for 
constructing  three  bridges  on  Valley 
Turnpike,  one  at  Mount  Crawford,  Rock- 
ingham County,  and  two  near  Mount 
Jackson,  Shenandoah  County,  to  Virginia 
Bridge   &   Iron   Co.,   Roanoke,   at   $21,000. 

•Decatur,  III. — Contracts  for  construct- 
ing Spangler  Bridge  over  Sangamon  River 
awarded  by  County  Commissioners  as 
follows:  Superstructure,  Decatur  Bridge 
Co.,  Decatur,  $17,500;  concrete  work,  J. 
M.  DriscoU,  $12,992;  earth  work,  McCal- 
man  Construction  Co.,  Decatur,  $19,490. 

•La  Salle,  III. — Contract  for  construct- 
ing Shippingsport  Bridge  in  town  of  La 
Salle  (concrete)  awarded  March  29  by 
County  Commissioners  Ottawa  to  Byrne 
Bros.  Dredging  &  Engineering  Co.,  208 
South  La  Salle  Street,  Chicago,  at 
$191,000. 

•Omro,  Wis. — Following  are  4  lowest 
bids  opened  at  Oshkosh  by  County  State 
Road  and  Bridge  Committee  for  con- 
structing a  steel  bridge  over  Fox  River, 
at  Omro:  Wausau  Iron  Works,  Wausau, 
$31,740  (tentatively  awarded  contract); 
Northwestern  Bridge  &  Iron  Co.,  of  Mil- 
waukee, $41,460;  McMullen  &  Pitz,  Mani- 
towoc, $41,724,  and  Minneapolis  Bridge 
Co.,  Minneapolis,  Minn.,  $46,000. 

•Mankato,  Minn. — Following  are  four 
lowest  bids  opened  March  27  by  City 
Clerk  for  constructing  reinforced  con- 
crete arch  bridge  across  Minnesota  River: 
Widen  Co.,  IMankato,  $94,990  (awarded 
contract  March  28);  Price  Bros.  Co., 
Grand  Rapids,  Mich.,  $107,000;  Winston 
Bros.  Co.,  Minneapolis,  $115,000,  and 
Western  Engineering  &  Construction 
Company,  Omaha,  Neb.,  $116,743.  Don- 
aid  Price,  Consulting  Engineer,  Lincoln, 
Neb. 

Minneapolis,  Minn. — Following  are  two 
bids  opened  March  23  by  Purchasing 
Agent  for  steel  girders  for  Third  Avenue 
bridge  approach:  American  Bridge  Co., 
30  Church  Street,  New  York,  $9,022  f.o.b. 
cars,  Minneapolis;  Minneapolis  Steel  & 
Machinery  Co.,  Twenty-ninth  and  Min- 
nehalia  Streets,  $9,600  f.o.b.  west  ap- 
proach of  bridge,  $3.94  cwt.  122  tons. 

•Falrbury,  Neb,  —  Contract  awarded 
Standard  Bridge  Co.,  Omaha,  Neb.,  for 
constructing  bridges  for  1916.  J.  O. 
Marthers,    County   Clerk. 

•Tekamaha,  Neb. — Contract  awarded 
March  29  by  Burt  Washington  Drainage 
District,  Tekamaha.  to  Minneapolis  Steel 
Company,  Minneapolis.  Minn.,  for  steel 
bridges  and  culverts  and  to  Welton  Re- 
inforced Concrete  Pipe  Company,  Wahoo, 
Neb.,  for  concrete  culverts.  Towl  Engi- 
neering Company,  Engineers,  City  Na- 
tional Bank  Bldg.,  Omaha. 

McMlnnvllle,  Ore. — Following  are  four 
lowest  bids  opened  March  27  by  C.  B. 
Wilson,  County  Clk.,  for  (a)  steel  bridge, 
(b)  concrete  bridge  designed  by  State 
Highway  Department.  Salem:  Stcbinger 
Bros.,  Portland  (a)  $10,792,  (b)  $12,753; 
John  W.  Ash,  Corvallis  (b).  $12,528;  L.  O. 
Harold,  Salem  (a)  $12,169,  (b)  912,199; 
Standifer  Clarkson,  Portland  (b),  $13,687; 
Portland  Bridge  Co.,  Portland  (a),  $11,- 
300;  Beers  Bldg.  Co.,  Portland  (a), 
$11,936 


PROPOSED     WORK. 

Bristol,  R.  I. — It  IB  proposed  to  pave 
with  tar  macadam  on  High  and  wood 
Streets  at  a  cost  of  $40,000.  L.  H.  Callan, 
Engineer,  Bristol;  B.  W.  Wall,  City  Sec- 
retary. 

Providence,  R.  I.— About  $60,000  will  be 
expended  for  constructing  new  streets. 
Work  will  start  last  of  April.  J.  H. 
Slade,   Comr.   Public   Works. 

Albany,  N.  Y. — Mayor  approved  ordi- 
nances for  extending  and  Improving  Quail 
Street  from  Livingston  Avenue  to  Man- 
ning Boulevard  and  appropriating  $14,000 
as  city's  share  of  expense. 

Batavia,  N.  Y. — Surveys  completed  for 
county  road  from  Alabama  to  Oakfleld, 
eight  miles  in  length,  and  surveys  will  be 
made  for  road  from  Darien  Center  to 
Alexander,  six  miles.  Address  County 
Clerk. 

Brooklyn,  N.  Y. — Under  supervision  of 
L.  H.  Pounds,  Boro.  Pres.,  an  approach 
is  to  be  constructed  to  Mill  Basin,  con- 
sisting of  curbing  and  paving  with  sec- 
ond-hand granite  block  on  portions  of 
Avenue  N  and  Island  Avenue;  cost 
$22,600. 

Castile,  N.  Y. — Town  Board  voted  to 
construct  1  mile  stone  road  from  cor- 
poration line  to  Gainesville  Town.shlp 
line.     Address  Town  Clerk. 

Dolgevllle,  N.  Y.— Citizens  voted  to  pave 
Faville  Avenue  and  State  Street  at  com- 
bined cost  of  $22,000.  Address  Town 
Clerk. 

Hempstead,  L.  I.,  N.  Y.— Town  Board 
authorized  expenditure  of  $121,650  for  Im- 
proving roads  for  coming  year.  Archi- 
bald G.   Patterson,  Town  Superintendent. 

Elizabeth,  N.  J. — Paving  with  asphalt 
on  Caldwell  PI.,  Meadow  and  Front 
Streets  and  repaying  and  resurfacing 
eight  streets,  including  Elizabeth  Avenue, 
South,  South  Broad,  Marshall  and  other 
streets  Is  under  consideration.  Thomas 
E.    Collins,    City    Engineer. 

Falrvlew,  N.  J. — Town  will  pave  Bulls- 
ferry  Road  at  a  cost  of  $53,000;  state  will 
contribute  $20,000  toward  cost. 

Hammonton,  N.  J.  — Town  Engineer 
Remington  estimates  cost  of  paving  with 
concrete  on  Bellevue  Avenue  at  $30,000. 

Jersey  City,  N.  J. — Board  of  Chosen 
Freeholders,  It  is  reported,  will  soon  let 
contract  for  improving  Patterson  Plank 
Road. 

New  Jersey. — Bill  has  passed  Legisla- 
ture providing  for  a  $7,000,000  bond  issue 
for  building  of  good  roads  throughout 
New  Jersey.  Address  State  Highway 
Commissioner,  Trenton.  An  election  is  to 
be  held  in  the  fall  to  vote  on  issuing 
the  bonds. 

Erie,  Pa. — County  Commissioners  plan 
constructing  about  80  miles  road;  cost 
$1,200,000.     Address  County  Clerk. 

West  Reading,  Pa. — Citizens  voted  $23,- 
000  bonds  for  paving  Penn  Avenue  and 
$9,500  bonds  for  macadamizing  and  re- 
pairing principal  side  streets.  Address 
City  Clerk. 

Maryland. — See  "Public  Buildings  and 
Schools." 

Portsmouth,  Va. — Contract  soon  to  be 
let  by  Norfolk  County  Bonding  Commis- 
sion for  improving  Indian  Poll  Road, 
Princess  Anne  Turnpike,  Broad  Creek 
Road  and  Indian  River  Road  out  of  Nor- 
folk; concrete,  bituminous  macadam  and 
rockmac  pavement  to  be  considered.  Also 
for  improving  Swamp  Road  from  Berkley 
to  Oak  Grove.     Address  County  Clerk. 

Spotsylvania,  Va. — County  Commission- 
ers sold  $18,000  road  bonds.  Address 
County   Clerk. 

West  Union,  W.  Va. — Paving  bonds  for 
$200,000  will  be  sold  April  28  by  County 
Court  of  Doddridge  County  (Hiram  Hus- 
ton. Clk.). 

Panama  City,  Fla. — See  "Hydraulic  and 
River  Improvements." 

Tennessee.  —  Following  appropriations 
made  by  counties  for  constructing  im- 
proved highways:  Rhea  County  (Dayton 
Court  House),  $250,000;  Hamblen  (Mor- 
rlstown  C.  H.).  $150,000:  Bedford  (Shelby- 
ville  C.  H.),  $24,000:  Morgan  (Wartburg 
C.  H.).  $100,000:  Union  (Maynardville  C. 
H.),  $100,000;  Franklin  (Winchester  C. 
H.),  $350,000;  Knox  (Knoxville  C.  H.), 
$500,000;  Hawkins  (Rogersville  C.  H.), 
$450,000;  Carter  (Elizabethton  C.  H.). 
$365,000;  Fentress  (.Jamestown  C.  H.). 
$150,000;  Hamilton  (Chattanooga  C.  H.). 
$85,000:  Sullivan  (Blountville  C.  H.), 
Cumberland  (CrossvIUe  C.  H.),  $200,000; 
Pickett  (Byrdstown  C.  H.),  $50,000; 
Unicoi  (Erwln  C.  H.),  $100,000.  Address 
County  Clerk. 

Akron,  Ohio. — City  Council  passed  ordi- 
nances authorizing  issuing  $73,120  bonds 
for   street   improvements. 

Cleveland,  Ohio. — Street  paving  bonds 
amounting  to  $1,008,000  will  be  sold  April 
17  bv  Sinking  Fund  Commission,  Room 
507,  City  Hall. 
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Cincinnati,  Ohio. — County  Commission- 
ers plan  improving  Reading  Road  with 
brick  through  Reading  Village.  Road 
wiU  be  37  tt.  wide  in  business  district 
and  20  ft.  in  outskirts  of  Reading  Vil- 
lage.    Address  CoQnty  Clerk. 

County  Commissioners  sold  $21,500 
bonds  for  constructing  Ludlow  HIU  Road. 
Address  County  Clerk. 

Contract  soon  to  be  let  by  Director  Pub- 
lic Service  lor  paving  with  granite  and 
laying  6-in.  water  mains  in  May  Street 
from  Oak  to  McMilan  Streets  at  a  cost  of 
$19,955.     Frank  S.  Krug.  City  Engineer. 

County  Commissioners  approved  esti- 
mates prepared  by  County  Surveyor 
William  Boeh  for  improving  Pleasant 
EUdge  Road  at  $12,096. 

City  Council  approved  Frank  S.  Krug. 
City  Engineer's  estimate  of  $14,592  as 
cost  of  improving  Dewey  Avenue  from 
Liberty  Street  to  Talbert  Street  with 
brick. 

Cleveland,  Ohio. — Harry  L.  Davis, 
Mayor,  approved  legislation  for  a  $70,000 
bond  issue  for  widening,  extending  and 
paving  parts  of  Hough,  Wade  Park,  Ben- 
bam,  .■V.mtra,  Schott,  Lambert,  Benwood 
and  Wilbur  Avenues  and  E.  115th,  123d, 
138th,   111th  and  108th  Streets. 

City  Council  considering  a  bond  issue  of 
J75,0y0  for  construction  of  a  boulevard  to 
connect  Woodland  Hills  and  Garfield 
Parks. 

Dayton,  Ohio. — Paving  bonds  (or  $15,000 
will  be  sold  April  17  by  Walter  H.  Ass- 
Ung,  Clerk  County  Commissioners.  Also 
separate  bids  until  April  27  for  $17,750 
bonds. 

Jefferson,  Ohio. — Paving  bonds  for  $76,- 
000  will  be  sold  April  24  by  Board  County 
Commissioners  (B.  E.  Brainerd,  Clk.). 

New  Philadelphia,  Ohio. — County  Engi- 
neer has  prepared  plans  and  speciflca- 
Uocs  for  paving  eight  miles  road.  Ad- 
dress County  Clerk. 

Newark,  Ohio. — Hudson  Avenue  will  be 
resurfaced  with  sheet  asphalt.  Address 
City  Engineer. 

Ottawa,  Ohio.— County  Commissioners 
plan  improving  with  water  bound  mac- 
adam 8  miles  Ottawa  Turnpike  from 
city  limits  to  Putnam  County  line.  Ad- 
dress County  Clerk. 

Ravenna,  Ohio. — ^About  $62,000  Paines- 
vllle-Ravenna    County    Road    Iwnds    sold. 

West  Park.  Ohio. — See  "See  Sewerage 
and  Sewage  Disposal." 

Bloomington,  Ind. — Paving  bonds  for 
$23,000  reported  to  be  sold  April  9  by  Rola 
r.  Walker.  Co.  Treas. 

Boonvllle,  Ind. — Citizens  of  Boonville 
and  Boonville  Township  voted  In  favor  of 
constructing  23  miles  of  rock  roads. 

Covington,  Ind. — Highway  Improvement 
bonds  for  $49,300  will  be  sold  April  17  by 
Lee  Philpott.  Co.  Treas. 

Greenfield,  Ind.^-County  Commissioners 
sold  $10,300  bonds  for  improving  roads. 
Address  County  Clerk. 

Indianapolis,  Ind.  —  Highway  improve- 
ment boncis  for  $20,000  reported  to  be  sold 
April  15  by  Ed.  G.  Sourbier,  Co.  Treas. 

Lawrenceburg,  Ind.  —  About  $21,600 
county  road   bonds  sold. 

Winchester,  Ind.  —  Highway  improve- 
ment bonds  for  $27,600  reported  to  be 
sold  April  10  by  Elijah  Puckett,  City 
Treas. 

Arthur,  III. — See  "Sewerage  and  Sewage 
DisposaL" 

Benton,  III.— Citizens  of  Six-Mile  Town- 
ship voted  $25,000  bonds  (or  constructing 
bard  roads.  Address  Clerk  of  Six-Mile 
Township,  at  Benton. 

Decatur,  III. — City  Engineer  completed 
estimates  for  paving  East  Main  and 
Prairie  Streets  and  parts  of  Calhoun  and 
Jasper  Streets  at  a  cost  of  $112,063. 

Elgin,  III. — See  "Sewerage  and  Sewage 
Disposal." 

Janesvllle,  Wis. — Paving  with  asphalt 
on  Oakland  Ave.,  and  with  brick  on 
Franklin  Street  authorized.  Nothing  fur- 
ther done  alx>ut  the  matter.  C.  V.  Kuch, 
City  Engineer;  J.  P.  Hammarlund,  City 
Clerk. 

Leaf  River,  III.— Citizens  voted  $28,000 
bonds  for  building  and  improving  hard 
roads  in  I^af  River  Township.  Address 
Township  Clerk. 

Rock  Island,  III.— City  Commission 
passed  ordinances  providing  for  paving 
and  sidewalks:  total  estimated  cost  $19,- 
1161. 

Parragut,  Iowa. — County  Commission- 
ers, Sidney,  contemplate  Improving  north- 
west river  road  In  Farragut.  Address 
County  Clerk. 

Duluth,  Minn, — Council  authorized  pav- 
ing of  Forty-fourth  Avenue  E.  at  a  cost 
of  $14,500.      Lyonel   Ayres,   City   Engineer. 

Minneapolis,  Minn. — Reported  holding  of 
an  electi'jii  to  vote  $2,000,000  bonds  for 
constructing  120  miles  of  roads  in  Henne- 
pin County  is  under  consideration. 

Billings,  Mont. — Bonds  (or  47  miles  o( 
macadam  highway  reported  to  be  sold 
April  17  by  F.   E.  Williams,  Co.  Clk. 

Fort  Smith,  Ark. — City  Is  planning  con- 
structing about  12.000  sq.  yd.  of  paving; 
material  not  decided  upon.  W.  H.  F^vans, 
City  Engineer. 


Marlon,  Ark. — County  Road  District  No. 
1  will  construct  25  miles  of  surfaced  roads 
from  Harahan  Bridge  to  Riceville  and 
other  towns.  J.  B.  Thompson,  County 
Judge. 

Cisco,  Tex. — Citizens  voted  March  2o 
WO.OOO  road  bonds.  J.  M.  Williamson, 
Mayor. 

Corpus  Chrlstl,  Tex. — Election  to  be 
held  April  22  to  vote  $10,000  bonds  for 
good  roads  in  Nueces  County,  Road  Dis- 
trict No.   9.     Address  County  Clerk. 

Mount  Pleasant,  Tex. — County  road 
bonds  for  $225,000  have  been  sold.  Ad- 
dress  County   Clerk. 

Rio  Grande  City,  Tex, — Citizens  of  the 
county  voted  March  27  in  favor  of  issuing 
$60,000  bonds  for  road  improvements. 
Contracts  will  be  let  by  the  County  Com- 
missioners'   Court. 

Taylor,  Tex. — Hutto  Precinct  of  Wil- 
liamson County  voted  $50,000  bond  issue 
for  ^ood  roads. 

WInnsboro,  Tex. — Election  to  be  held 
April  20  In  the  county  to  vote  $240,000 
bonds  for  building  approximately  50  miles 
of  gravel  and  macadamized  roads. 

Belllngham,  Wash. — County  Commis- 
sioners plan  surfacing  with  concrete  3% 
miles  of  road  between  Ferndale  and  En- 
terprise to  connect  with  Northwest  Diag- 
onal Road.  C.  M.  Adams,  County  Engi- 
neer. 

City  Council  plans  paving,  this  year, 
portions  of  following  streets:  Dakin  and 
Main  Streets,  at  $18,241;  Indian  Street, 
$ui.550:  G  St.,  $15,655:  James  Street,  $10,- 
655:  Ellis  Street,  $19,300.  Bids  will  soon 
be  asked.     W.  H.  North,  City  Engineer. 

Hanford,  Cal. — Reported  contract  will 
be  let  this  summer  for  about  $140,000  pav- 
ing with  concrete  base  and  asphalt  wear- 
ing surface.  Address  Edward  M.  Lynch, 
Consulting  Engineer,  Lindsay. 

San  Diego,  Cal. — City  Engineer  prepar- 
ing specifications  for  asphalt  macadam 
paving  with  concrete  base.  Address  City 
Clerk. 

Moscow,  Idaho. — Reported  contract  soon 
to  be  let  hy  City  Council  for  paving  in  3 
districts^  Deakin  Avenue,  North  Jackson 
and  Van  Buren  Streets,  a  total  of  30,000 
sq.  yd. 


BIDS     DESIRED. 

Connecticut. — Until  April  12,  by  Charles 
J.  Bennett,  State  Highway  Commissioner, 
Hartford,  for  following  reinforced  con- 
crete pavement:  Town  of  Groton,  about 
14,980  lin.  ft.  pavement  on  Thames  Street; 
Manchester,  2360  lin.  ft.  on  North  Main 
Street;  Berlin,  3115  lin.  ft.  on  Berlin 
Street;  Stratford,  3828  lin.  ft.  on  Main 
Street  and  East  Broadway;  Southbury, 
10.0,35  lin.  ft.  5-in.  native  stone  macadam 
on  Southbury  Street:  New  Milford,  4565 
lin.  ft.  native  stone  macadam  on  Chicken 
Hill. 

Hartford,  Conn, — Until  May  1  by  Board 
Water  Commissioners,  Hartford,  for  con- 
structing through  new  country  a  gravel 
surface  road  about  2%  miles  long  east  of 
East  Branch  Reservoir,  in  towns  of  New 
Hartford  and  Barkhamsted,  advertised 
in  Engineering  Record.  Caleb  Mills  Sa- 
ville,    Ch.    Engr.    of   Board. 

Woonsocket,  R.  I.— Until  April  25  by 
Board  of  Aldermen  for  paving,  including 
Contracts  1,  2,  3  and  4  and  surface  water 
drains.  Contracts  1  and  2  advertised  In 
Engineering  Record.  Frank  H.  Miles, 
City  Engr. 

Brooklyn,  N.  V.— Until  April  12,  by  L. 
H.  Pounds,  borough  president,  for  paving 
on  portions  of  Atkins  Avenue,  Bay  Ridge 
Place,  East  18th,  Henry  and  numerous 
other  streets,  in  all  about  20,400  sq.  yd. 
asphalt,  18,820  lin.  ft.  sidewalk,  together 
with  curbs,  gutters,  etc.  Total  security, 
$16,100. 

Buffalo,  N.  Y.— Until  April  14,  by  De- 
partment Public  Works  (Arthur  W. 
Krelnheder,  Supt.),  for  paving  Montacute 
and  Voorhes  Avenues,  Galveston  Place 
and  other  streets.  Until  April  7,  same 
place,  separate  bids  for  paving  GorskI, 
Barnard   and   other  streets. 

Corning,  N,  V.— Until  April  27  by  Wil- 
liam O.  Drake,  Supt.  Public  Works,  for 
removing  old  plank  and  Moor  Joists  and 
replacing  same  with  creosoted  Joists 
plank  and  wood  block  paving  for  bridge 
over  Chemung  River,  advertised  in  Engi- 
neering Record. 

Long  Island  City,  L.  I.,  N,  Y.— Until 
April  13  by  Maurice  E.  Connolly,  Pres. 
Queens  Boro.,  for  regulating,  grading  and 

f)aving  for  a  width  of  20  ft.,  centrally 
ocated,  with  a  permanent  pavement  of 
sheet  asphalt  on  a  6-ln.  concrete  founda- 
tion, together  with  all  work  Incidental 
thereto,  in  Rockaway  Boulevard  (Wash- 
ington Beach),  from  Adlrondacks  Boule- 
vard to  beach  126th  Street  (Pelham  Ave- 
nue), Fifth  Ward  of  Borough  of  Queens, 
In  all  about  90.ifl  sq.  yd.  sheet  asphalt; 
also  for  furnishing  and  delivering  as 
directed  40.000  wood  blocks  In  Borough  of 
Queens.     Security  $10,000. 

Newton,  N.  J.— Until  May  1  by  Board 
of  Freeholders  at  Newton  (R.  L.  Slater, 
Clk.)  for  grading  Ross's  Corner  Sussex 
Road  in  Townships  of  Frankford  and 
Wantage,  County  of  Sussex,  advertised 
In  Engineering  Record. 


Bayonne,  N.  J. — Reported  desired  until 
April  11,  by  City  Engineer,  for  improving 
twenty    streets. 

Avella,  Pa,— Until  April  15,  by  Town- 
ship Supervisors  (L.  M.  Irwin,  Secy.),  (or 
improving  three  sections  of  Township 
Road,  in  all  about  11,474  ft.,  brick  with 
slag  base. 

Baltimore,  Md.— Until  April  12,  by 
Board  Awards  (John  Hubert,  Act.  Pres.), 
for  grading  and  paving  with  cement  con- 
crete  numerous  alleys. 

Petersburg,  Va, — Until  April  14  by  Sec- 
retary Chamber  of  Commerce,  Peters- 
burg, for  constructing  about  9  miles  of 
road  between  Petersburg  and  City  Point 
in  Prince  George  County,  advertised  in 
Engineering  Record.  Information  may  be 
had  from  G.  P.  Coleman,  State  Highway 
Commissioner,  Richmond. 

Weston,  W,  Va. — Reported  desired  un- 
til April  24,  by  County  Commissioners 
(Leander  Troxell,  Clk.).  for  improving 
roads  leading  out  of  Weston,  including 
6280  ft.  Staunton  and  Parkersburg  Turn- 
pike, and  4360  ft.  Weston  and  Beverly 
Turnpike. 

Ashland,  N.  C— Until  April  10,  by  F.  L. 
Conder,  Secy.  &  Treas.,  for  15,000  to 
25,000  sq.  yd.  concrete  paving,  and  from 
10,000  to  20,000  sq.  yd.  brick  bitulithic, 
sheet  asphalt,  asphalt  concrete  (Topeka 
specification),  or  bituminous  macadam, 
and  about  6000  sq.  yd.  concrete  founda- 
tion.     B.    M.   Lee,   City  Engr. 

Selam,  Ala. — Reported  desired  until 
April  17,  by  County  Court  of  Revenues, 
for  grading  and  graveling  road  from  Saf- 
ford  to  Wilcox  County  line  near  Alberta 
on  line  of  proposed  Jackson  Highway, 
about  Shi  miles.  W.  O.  Crisman,  Co. 
Engr. 

Benton,  La. — Reported  desired  until 
April  11,  by  Bossier  Parish  Road  Dist. 
No.  2,  for  constructing  hard  roads. 
Amount   available,    $50,000, 

New  Orleans,  La,— Until  April  24,  by 
Highway  Department  of  the  Board  of 
State  Engineers,  Room  104,  New  Orleans 
Court  Bldg.,  New  Orleans,  for  following 
work:  Winn  Parish — Winnfield,  Jones- 
boro-Winnfield-Colfax  Highways,  10.5 
miles  earth;  Lafayette  Parish — Lafayette- 
New  Iberia  Highway,  5  miles  gravel;  Cad- 
do Parish — Section  3,  Arkansas  Highway, 
5.4  miles  gravel  and  stone;  Caddo  Parish — 
One  concrete  and  three  steel  bridges.  W. 
E.  Atkinson,  State  Highway  Engineer. 

Shreveport,  La. — Reported  desired  un- 
til April  13,  by  J.  T.  Bullen,  Engr.  Caddo 
Parish  Police  Jury,  for  constructing  about 
9    miles   of  road. 

Hazard,  Ky. — Until  May  1,  for  con- 
structing 1^  miles  of  pavement,  with 
brick,  concrete  or  macadam.  W.  M. 
Pursifull,   Mayor. 

Sheperdsville,  Ky. — Reported  desired 
until  April  18,  by  W.  C.  Herps,  County 
Road  Engr.,  for  constructing  13  miles  of 
roads. 

Akron,  Ohio, — Until  April  13,  by  Board 
County  Commissioners  (U.  G.  Hish, 
Clerk),  for  paving  with  brick  Copley 
Road,  Section  1,  1.84  miles  and  Section 
No.  3  of  Arlington  Road  "2.82  miles.  Edw. 
W.     Paul,     County    Engineer. 

Dayton,  Ohio. — Until  April  25,  by  County 
Commissioners  (Walter  H.  Aszling,  Clk.), 
for  furnishing  material  and  Improving 
Shakertown  Pike,  to  consist  of  7177  ft. 
brick   paving,  constructing  bridges,   etc. 

Ohio. —  Reported  desired  until  April  21 
by  Clinton  Cowen,  State  Highway  Com- 
missioner, Columbus,  for  constructing 
brick  highways  in  Bucyrus  to  consist  of 
i%  miles  on  the  Lincoln  Highway,  '^  mile 
on  the  Scioto  Trail,  and  Marion  Road 
Wi  miles. 

Warren,  Ohio.— Until  April  17.  by 
County  Commissioners  (W.  L.  Hoffman. 
Clk.),  for  constructing  the  Churchill  Hub- 
bard Road,  a  distance  of  2H  miles,  14  ft. 
wide,  with  a  two-course  slag  with  bitu- 
minous surface   penetration   method. 

New  Castle,  Ind.— Until  April  17,  by  L. 
M.  Johnson,  City  Clerk,  for  grading 
I'^ighteenth  Street  and  paving  with  sheet 
asphalt,  asphaltic  concrete,  bitulithic  or 
vitr.  bricl<  and  curbing,  advertised  in  En- 
gineering Record. 

Port  Huron,  Mich. — Reported  desired 
until  April  12  by  Walter  R.  Stevens, 
Chmn.  Board  County  Commissioners,  (or 
constructing  about  1  mile  slag  bottom 
gravel  top  in  Ira  Township.  2^,  miles  16- 
ft.  limestone  bottom  cobblestone,  top 
macadam,  on  Port  Huron  and  Yale  Trunk 
line,  and  1%  miles  slag  bottom,  gravel 
top  In  CottervIUe  Township. 

Chicago,  III.— Until  Apni  12,  by  Board 
Local  Improvements  (Ed.  J.  Glackin, 
Secy.),  for  paving  numerous  alleys  and 
constructng  sewers,  adjusting  manholes, 
etc.,  in  Spaulding,  North  St.  Louis  and 
Tripp    Avenues   and    other   streets. 

Chicago,  III.— Until  April  13,  by  Depart- 
ment Public  Works  (W.  R.  Moorhouse, 
Comr. ),  for  paving  the  roadway,  con- 
structing sidewalks  of  the  approaches  to 
the  Webster  Avenue  bridge;  also  grading 
approaches  of  the  Domlnlck  Street  bridge 
constructing  retaining  walls,    etc. 

Moline,  III.— Until  April  10,  by  Board 
Local  Improvements  lor  17,000  sq  yd 
sl'.ne  nilerl  sheet  asphalt  on  5-ln.  concrete 


base,  5700  sq.  yd.  brick  on  5-in.  concrete 
base,  16,108  ft.  concrete  combined  curb 
and  gutter,  and  1051  ft.  straight  concrete 
curb.     Lyle  Payton,  City  Engineer. 

Britt,  Iowa. — Until  April  25,  by  Town 
Clerk,  for  constructing  15,500  ft.  curbing 
and  26,600  yd.  paving.  Bids  will  be  con- 
sidered on  concrete,  asphaltic  concrete 
brick  block,  vertical  fiber  brick,  sheet  as- 
phalt, bituminous  concrete,  wood  block 
and  grouted  macadam.  Theo.  S.  Delay' 
Consulting  Engineer,    Creston. 

Denlson,  Iowa.— Until  April  12,  by  P.  J 
Portz,  County  Auditor,  for  about  15 
miles  of  permanent  earth  road  construc- 
tion, approximately  120,000  cu.  yd.  H.  B 
Pishel,    County   Engineer. 

Perry,  Iowa,— Until  April  10  (readver- 
tisement),  by  Charles  E.  Wilson,  City 
Engineer,  for  30,000  sq.  yd.  brick,  con- 
crete asphaltic  creosoted  block  on  con- 
crete foundation,  including  7920  lin.  ft 
curb  and  gutter.  All  bids  opened  March 
27  rejected. 

Toledo,  Iowa.— Until  April  17  by  County 
Commissioners,  Toledo,  for  10  miles  of 
road  grading.  This  Is  the  first  section  of 
53  miles  which  the  county  intends  grad- 
ing; county  also  intends  letting  contract 
in  near  future  for  constructing  a  bridge. 
A.   R.   Hebenstein,   County  Engineer. 

Ivanhoe,  Minn. — Until  April  19  by  Karl 
A.  Hansen,  Co.  Aud.,  for  grading  State 
Road  Nos.  2,  3,  12  and  13,  to  consist  of 
37,390  cu.  yd.  earth  excavation,  together 
with    concrete   culverts,    etc. 

Luverne,  Minn.— Until  April  18  by  Olaf 
Skyberg,  Co.  Aud.,  for  road  work  as  fol- 
lows: State  Bridge  No.  2224,  on  State 
Road  No.  5,  4V4  miles,  7750  lin.  ft.  turn- 
piking,  27,000  cu.  yd.  grading,  9  concrete 
culverts,  etc.;  State  Road  No.  4,  5  miles, 
8000  cu.  yd.  graveling;  State  Road  No.  2. 
6%  miles,  23,600  lin.  ft.  turnpiking,  17,000 
cu.  yd.  grading,  and  10,130  cu.  yd.  gravel- 
ing. 

Rochester,  Minn.— Until  April  19  by 
Chas.  S.  Seed,  Village  Clk.,  for  paving 
Main  Street.  Alternate  bids  on  brick 
and  asphaltic  concrete. 

St.  Paul,  Minn. — Reported  desired  until 
April  10,  by  August  Hohenstein,  Pur. 
Agent,  for  Improving  portions  of  Waconta, 
Edmund,  Lansing  and  other  streets. 
Oscar  Clausen,  City  Engr. 

McPherson,  Kan, — Until  April  16,  by 
Ellen  Lundstrom,  City  Clk.,  for  40,579 
sq.  yd.  asphaltic  concrete  pavement  and 
29,348  ft.  concrete  combined  curb  and 
gutter.     H.   A.    Rowland,   City  Engr. 

Kansas  City,  Mo.— Until  April  15.  by 
Allen  C.  Southern  Co.  Surv.  and  Ex 
Officio  Highway  Engr.,  for  grading  and 
construction  of  concrete  on  road  desig- 
nated as  Collings  Road.  Also  separate 
bids  same  time  for  constructing  subway 
under  Missouri  Pacific  tracks  on  Blue 
Tank  Road,  to  consist  o(  79,100  cu.  .vd 
earth  excav.,  10,000  cu.  yd.  solid  rock 
excav.,  etc.  Also  separate  bids  same 
time  for  constructing  with  concrete  and 
paving  with  macadam  Pleasant  Hill 
rtoad,  in  all  about  45,500  sq.  yd.  macadam 
pavement,  23,000  lin.  (t.  4-in.  tile  drains. 
26,400   cu.    yd.    earth   excav.,    etc. 

Kansas    City,    Mo.— Until    April    11.    b.v 
Board    Public   Works    (Edw.    F.   Webster, 
Act.     Secy.),     for    paving    on     portion 
Madison    Avenue,    'Thirteenth,    FourteentI' 
and  other  streets. 

Bryan,  Tex.— Until  April  10,  by  Com 
missioners  Court,  Houston,  (or  construct- 
ing a  system  o(  roads  and  bridges  in 
ISrazos  County  Road  District  No.  1,  in- 
cluding about  85  miles  of  earth  and 
gravel  roads  and  surfacing  5  miles  with 
liiluminous  macadam  or  rock  asphalt 
r.  T.  Maloney,  County  Judge;  Abney  * 
McCormick,    Engineers,    Bryan,    Tex 

Bryan,  Texas. — See  "Bridges." 

Denver,  Colo, — Until  about  April  15,  by 
County  Clerk,  (or  about  50,000  sq.  yd 
concrete  or  bituminous  pavement  on 
South    Golden    Road. 

Blackwell,  Okla.— Until  April  21,  by 
Clyde  V.  Butcher,  City  Clerk,  for  38,400 
sq.  yd.  brick  block  pavement  on  Main 
Street  and  Blackwell  Avenue,  on  concrete 
foundation,  including  14,320  lin.  ft.  con- 
crete curbing.  Cost  $100,000.  W.  L.  Bum 
ham.    Engineer,   Oklahoma. 

Everett,  Wash. — Reported  desired  until 
April  17,  by  Max  Weatherbee,  Co.  Aud.. 
for  constructing  13  miles  permanent  high- 
way between  Everett  and  Bothell,  prob- 
able cost,  $160,000;  4  miles  of  paving  be- 
tween Everett  and  Snohomish,  probable 
cost  $45,000.  Also  separate  bids  for  1 
mile  concrete  road  (Permanent  Highway 
No.  23);  2^4  miles  grade  and  gravel  road 
between  Marvsville  and  Arlington  (Per- 
manent Highway  No.  22);  IM:  miles  of 
Vernon  Uoad  (Permanent  Highway  No. 
L'4).  Also  separate  bids  April  24  for  pav- 
ing 3  miles  north  of  Marysville,  to  coal 
$36,000.     W.  C.  Blckford,  Co.  Engr. 

Seattle,  Wash. — Reported  desired  until 
April  24,  by  Byron  Phelps,  Co.  Aud.,  for 
paving  of  extensions  of  Fourteenth  Ave- 
nue, South  Seattle,  from  Kings  County 
Line  to  Des  Moines.  Bide  desired  on  one 
course  concrete  brick  block,  or  monolithic 
type  brick,  in  all  about  114,000  sq.  yd-, 
paving  two  bridges  with  asphalt,  concrete, 
etc.  Probable  cost  between  $200,000  and 
»27n.oon. 
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Spokane,     Wash. — Until     April     21    and  Gates  Circle  to  Amherst  Street,  (c)  Dela- 

April    28,    by    County    Commissioners,    for  ware  Avenue  from  Hertel  Avenue  to  City 

permanent     highway     improvements,     In-  line,     (d)     Delavan    Avenue    from    Grlder 

eluding  asphaltic   concrete,   asphalt   mac-  Avenue  to  Bailey  Avenue:    Erie  Contract- 

adam   pavement,    on    crushed    rocli    foun-  ing  Co.,   D.  S.   Morgan   Bldg.,    (a)    $14,025, 

dation.     In  all   about  23   miles  are   to   be  brick    with    Medina    sandstone    curb    and 

laid,   at  a  cost  of  $325,000.     Bids  opened  $14,025  for  Ohio  sandstone  curb;   German 

April  7  on  part  of  the  work.     C.   S.   Mc-  Rock  Asphalt  Co.,  Inc.,  D.  S.  Morgan  Bldg., 

Clung.   Chief   Deputy  County  Engineer.  for  German  Rock  Company's  .standard  as. 

'     ,                    „ ,,      ^^  phalt,    (a)    $16,654,    (d)    $47,700;    Henry    P. 

Anaheim,  Cal. — Until  April  13,  by  Edwj  p.  Burgard  Co.,  Buffalo,  for  standard  as- 

B.    Merritt,    City    Clk.,    for    constructing  phalt    as   specified,    (b)    $85,450,    (c)    $40,- 

327,450   sq.    ft.    4%    ft.    concrete    base   and  ijso;  Louis  H.  Gipp  Construction  Co.,  Buf- 

IH   in.  asphalt  wearing  surface  on  West  falo,  brick,  (b)  $77,700,  (c)  $33,980. 
Bway.;    also    for    163,860    sq.    ft.    similar 

pavement   on    East    Bway.      Bids    destred  Newark,  N.  J.— Following  are  four  low- 
later  for  102,130  ft.    similar   pavement  at  est  bids  opened  March  30  by  Board  Street 
street  intersections.     O.   S.   Stewart,  City  &  Water  Commissioners  for  paving: 
Engr.  River  Street,  from  North  Canal  to  Mul- 
_    .      „   ,„     .      ,,,••.  berry    Streets,    with    grouted    granite    on 

Los  Angeles,  Cal.— Until  April  10,  by  g  !„.  concrete  (repaying).  Ralph  Sanglo- 
Board  of  Supervisors  (A.  M.  McPherrln.  vannl,  80  Hoyt  Street,  $31,659;  Newark 
Clerk),  for  improving  2.57  miles  of  Coast  Paving  Company,  133  First  Street,  $32,- 
Boulevard  between  Venice  and  El  Se-  441 ;  o'Gara  &  Maguire,  127  Frelinghuy- 
gundo,  5  in.  oil  macadam  paving,  etc.;  gen  Avenue,  $34,224;  and  Glenfield  Con- 
cost  $13,307.  Also  4.04  miles  Pico  Boule-  structlon  Company,  141  South  Eighth 
vard    between    Los    Angeles    and   Venice,  street    $34  277 

66,795  sq.   yd.   concrete  paving,   etc.;   cost  Broad    Street,    from    South    to    Pointer 

$29,159.  Streets,  wood  block  on  6  in.  concrete  (re- 

Ventura    Cal Until  Anrll  14    bv  Board  Paving).     McMahon     Construction     Com- 

Su^%"'"Ior.''a.  B^^McClSske"'  cLWr  ^""^^u'^'d^^tnt  ^I's'^I^B^irlV'strLe?' m^" 

construct  ng    8    miles    of    Santa    Paula—  i?t.^r-^°I"x^K:.r:,tL  ^o?\'^}uf,Jh.,vJj^ 

Fillmore    Road,    requiring    31,800    cu.    yds.  t^,?' ^^P^^J^.f  .?^^f "i™^HZ,'^''JK!'"yf,^" 

pvpDv    41  filK  lin    ft    shanin^  roadbed    etc  Avenue,    $53,545     and    Glenfield    Construc- 

excav.  4.i,bl5  lin.  rt.  snaping  roaaoea,  etc.  ^^^^   Company,    141    South   Eighth   Street, 

Lewlston,     Idaho.— Until     April     25     by  1(59,597. 
Idaho  State  Highway  Commission  at  office  Brookdale   Avenue   from    South   Orange 
of  Secy.   Lewlston  Highway  Dist.   Lewis-  Avenue  to  Lindsley  Avenue.     1V4   in.  as- 
ton,    for   constructing  about   H4    miles  of  phalt  on  6  in.  concrete  (paving).     North- 
highway  In   city  of  Lewlston;  also  about  em   Construction    Company,    Wiss    Bulld- 
8%    miless    of    State    Highway    from    the  ing,    $15,640;     Continental    Public    Works 
north  city  limits  of  Lewlston  northwetser-  Company,    New    York,    $15,800;    Glenfield 
ly  to  Idaho- Washington  state  line.  Construction  Company,  141  South  Eighth 
B     .,        /,  »      TT  *■,     »      M    1,     ,         „  Street,   $17,132.   and  W.   T.   S.   Crltchfleld, 
Berlin,    Ont. — Until    April    13,    for    con-  jersey  City    $17  198 
structing  approximately  6000  sq    yd.  con-  ogden    Street,"    from    Clay    to    Oriental 
Crete     paving.       Herbert     Johnston.     City  streets,    with    granite    on    6    in.    concrete 
Engr.  base   (repaying).   Alex  J.   Milmoe,  75  Lit- 
tleton Avenue,  $45,552;  Ralph  Sangiovan- 
PRICES     AND     LETTINGS.  ni,  80  Hoyt  Street,   $46,426;   Newark  Pav- 
.  ,    J,     ,                  J     ,          ^       .  Ing    Company,    133    First    Street,    $47,722; 
■klniUcatea  award  of  contract.  Glenfield      Construction      Company,      141 
.  „     ^         ..             X,  „       ,                     ■.  „  South    Eighth   Street,    $48,585. 
•Boston,  Mass.— Following  are  unit  fig-  ^im     Road     from     Tyler     to    Gotthardt 

!?J®t°',i'"'  ''^'i-J°™*'?,'  '',''^?-°'"^"?'*'^^'"';'}  Streets,    with    granite    on    6    in.    concrete 

27   by   lietropolitan   Park  Comniission,    14  base  (paving),  Jackson  Contracting  Com- 

Beacon  Street    Boston,   for  grading,   sur-  pany,  113  Vesey  Street.  $20,961;  McMahon 

facing  and  other  work   on  Alewife  Brook  Construction  Company,  1087  Broad  Street. 

Parkway,   from  Massachusetts  Avenue  to  $21,808;      Ralph     Sangiovanni,      80     Hoyt 

Powder  House   Boulevard,   Camtirldge,    to  street,  $21,929;  and  Glenfield  Construction 

Somerville:      (a)    Kelley    &    Sullivan,    25a  Company,   141   South  Eighth   Street,   $:?2,- 

Cherry  Street,  Somerville.  $25,608  (award-  135 

ed   contract);    (b)   James  H.    Fannon,    27a         iiir,,iKn....,,    o* t    «  m     1     »    »      ,-. 

Hinckley  Street,  Somerville,  $27,595:  fp^^JtH-^t^  ^^ut}  Sl^^li^^"^''}   '°   ^^"' 

'               '                          «(a)             (b)  '^"^   Streets,    with   granite    on    6    in.    con- 

7000  cu.  yd.  earth  grading.           .35            .40  =;«'«    isl^'Flrst^  qtr^eTY2'^  R^^^n^r.^r-Ti- 

Afinn  nt\    vH    fliiine-  mntArini           fiO            59  Pany,   i6d  first  btrect,  $^1,685     O  Gara  & 

■iSon  Hn'   ft    10  in    vftr    nine  Maguire.  127  Frelinghuysen  Avenue,  $22,- 

drain'                                                   35             35  ^^O;   Glenfield  Construction  Company,   141 

IXsTn     ft'V2'in"v'itr"nine  S°""^  Eighth  Street,   $22,601;   and  Joseph 

draPn       ....    .'.....   I              .45           .40  -'ohnson  Sons,  Staten  Island,  N.  T..  $24,- 

27  catch  basins  and   man-  ,',      ^           ,    „ 

holes    30.00        35.00  Vanderpool    Street    from    Broad    Street 

600   lin.    ft.    straight    edge-  '°    Avenue    B,    napped    reclipped    granite 

stone                                              1  10         1.10  °"   °  '"•   concrete,   Glenfield   Construction 

450    lin.    ft.    curved    edge-  S.'i'^P,^"^'    "1   South   Eighth  Street,   $22,- 

stone           .      .            135          1.35  -■^'-    Newark   Paving  Company,    133   First 

2600  cu.  yd.  loam  surfacing         .50           .50  ^f^?''  J22,760;    O'Gara    &    Maguire,    127 

10,800  sq.  yd.  roadway  sur-  Frelinghuysen     Avenue,     $23,057,     and     P. 

facing 46            .45  Jannaronne   Belleville,    $23,766. 

2900  sq.  yd.  walk  surfacing         .30           .40  Lowest  bidders  on   other   streets  were: 

250    cu.    yd.    concrete    ma-  Commerce  Street  from  Broad  to  Lawrence 

sonry,    1:3:6 7.00          8.00  Streets,    repaying   with    wood    block   on    6 

220  cu.  yd.   reinforced  con-  in.    concrete.    Newark    Paving    Company, 

Crete  masonry,   1:2:4 12.00        15.00  133     First     Street,     $12,372;     Front     Street 

1    reinforced    concrete   cul-  from    Center    Street    to    Saybrook    Place. 

vert,,    8    ft.    X   4   ft.    9   in.  repaying    with    granite    on    6    in    concrete 

X   102  ft 1,600.00  1,800.00  found.,  Alex  J.  Milmoe,  75  Littleton  Ave- 

70  cu.  yd.  stone  masonry..        5.00          6.00  nue.    $6,248;    Silver    Street    from    Stuyve- 

620  lin.    ft.   galvanized  iron  sant   Avenue    to    Sandford   Avenue,    brick 

fence    3.25          3.50  paving  on  6   in.   concrete  Newark   Paving 

Company,    133    First    Street,    $6,812;    Mead 

Albany,  N.  Y. — Following  are  lowest  of  Street,  from  Silver  Street  to  Ocean  Ave- 
bids  opened  March  28  by  State  Highway  nue;  Continental  Public  Works  Company, 
Commission,  Albany,  for  furnishing  and  New  York  City,  $6,990. 
delivering  bituminous  materials  "A"  and  ^Philadelphia,  Pa.  —  Contract  reported 
"T":  Binder  "A."  Barber  Asphalt  Pav-  awarded  Edwin  H.  Vare,  Betz  Block  for 
ing  Company,  Woolworth  Bldg.,  New  grading  Oregon  Avenue  from  Thirteenth 
York,  $19,268.  Bituminous  Materials —  Street  to  Delaware  Avenue  at  about  $140  - 
Barber  Asphalt  Paving  Company,  Wool-  000.  He  bid  33  ets.  per  cu  yd  for  the  fill 
worth  Bldg.,  New  York,  Contract  No.  4',  r'nr.f.-o,,*  o,„o»/i„.i  v,  t-.  »  »  t,.  i, ' 
Division  No  2,  $5,685;  Contract  No.  10  ,ii^w,,iu,  ?^  ^rlrfi^^  Department  Pub- 
Division  No.  4  $8,394;  Contract  No.  19  twee^  Tioi.  <5?r?«t  f„  ^^™P'  f""""'  T 
Division  No,  7  |2.561  John  Baker.  Jr.  plltern  PaWnf  Co  c,'°,.fe'u^^ '^7,^"'^^  *^ 
17  Battery  Place.  New  York,  Contract  No.  o'l v-  avp  ^>^i7  vq'^  ^'^hth  Street  and 
7,    Division    No.    3,    $4,590;    Atlantic    Ref.  ,  „   ,.,    '         f"-'''- 

Company,  Contract  No.  13,  Division  No.  5.  *Baltlmore,  Md. — Contract  awarded  by 
$18,290;  Contract  No.  16,  Division  No.  6.  Board  of  Awards  for  paving  with  sheet 
$7,846;  Contract  No.  23,  Division  No.  9,  asphalt  portions  of  seven  streets,  includ- 
$3,894;  Newton  Paving  Company,  Con-  '"B  Wllkens  Avenue,  Ramsay  and  other 
tract  No.  2,  Division  No.  1,  $3,640;  Head-  streets,  to  American  Paving  &  Contract- 
ley  Good  Roads,  Contract  No.  5,  Division  '"S  Co.,  Montebello  Avenue  and  Jenkins 
No.    2,    $27,627;    Contract    No.    8,    Division  l^ane.  at  $119,654. 

mS-    I'    ll-^ll':   rn?fr?^f    M^-    ?!•    nl^lfiSi;  •Washington,   D.  C.-Contract  awarded 

SS-    t-    li'  j2     ^^nlra^f    55^-    ]i-    ^\Z\l\^^  ^y    Commissioners    of    D.    G.    for    paving 

S°-    «■    IH-l'    no^f^anf   S^-    II-    R   ,-!T  ^'t'l   «heet   asphalt  Pennsylvania  Avenul 

No-    6,    $6,0o9;    Contract    No.    20,    D  vision  and     M     Street     from     Twenty-sixth     to 

m2-    I-  .*iVI?.^.  9?/^,ront   N^-    II-    ?,Z\ll?.^  Twenty-ninth     Street    and    Twenty-sixth 

No.    8.    $12,519;    Contract   No.    24,    Division  street    from    Pennsylvania    Avenue    to    M 

No.    9,    $7,800;    bituminous    material    "T,"  street  to  Cranford  P.a?rn|  Co .  Wash°n^: 

Contract    No.    3,    Division    No.    1,    United  ton,  D.  C,  at  about  P40,000. 

Gas  Improvement  Company;  Contract  No.  .  n., .       in        ,-,     .       »     ,  , 

3,  Division  No.  1,  $27,085;  Contract  No.  6,  ,,,^°*'-'"'''  ^ '^'?;~^^"'J?F'  '"'"  .^Pf^'U^ 
Division  No.  2,  $Y.i-)93;  Contract  No.  9.  '"^"^^  opened  March  20)  awarded  by 
Division  No.  3.  $6,828;  Contract  No.  12.  £°""i?  S°'",'^7^^x^"^''^  ''A  fol'o^s:  „f-  °- 
Division  No.  4.  $889;  Contract  No.  15.  Kr?"dfoot  127  North  Dearborn  Street, 
Division  No.  5,  $9,276;  Contract  No.  IS,  JrJ'i'v?*^"'  i".'  |''0"LP  miles  modified  as- 
Division  No.  6,  $42.40;  Contract  No.  21,  Phalt  3,,^  to  Sou.  Clay  &  Mfg.  Company, 
Division  No.  7,  $6,855;  Contract  No.  25.  Chattanooga,  Tenn.,  about  25  miles  grout- 
Division  No.  9.  $42.90.  £?     brick.       Samuel     C.     Jordln,     County 

•Buffalo,      N.      Y.— Contract     awarded  *Dothan,  Ala. — Contract  for  construct- 

Barrett  Manufacturing  Company,   RJarine  ing  road   from  point  near  Dothan  toward 

National   Bank   Building,   for  Tarvia   "B"  Crosby    (bids   opened    March   31)    awarded 

bituminous   dressing   for    macadam    roads  Wolford    &    Brown,     at     $30,000.       W.     R. 

at  $22,333.  Kooner,  County  Engineer. 

Buffalo.     N.     Y. — Following    are    lowest  *May8Vllle,    Ky. — Contract  awarded  by 

bids    opened    March    22    by    Board    Public  City    Council    for    paving    with    Trinidad 

Works  for  paving  (a)  4967  sq.  yd.  on  Edi-  asphalt    one    mile    of    streets    to    Carey 

Hon     Str*»*^T     '111     r>plflx^-;ire     Avemip     from  Reed  &  Co..  Lexington,  at  $46,000. 


•Little  Rock,  Ark. — Following  are  unit  figures  of  four  lowest  bids  opened  March 

15    for  street    improvements    in    Street   Improvement   District   244,    Little    Rock,   and 

No.    9    In   Pulaski    Heights:    (a)    I.   P.    Shelby   &   Co..   Little    Rock,    $65,964    (awarded 

contract;    (b)    Nick   Play  Construction   Co.   &   McEachlin,    Little   Rock,   $70,507;    (c) 

R.  Moberly,  Little  Rock,  $74,341,  and  (d)  Kaw  Paving  Co.,  Topeka,  Kan.,  $86,042. 

•(a)  (b)  (c)  (d) 

40,000  cu.   yd.    excavation $0.80  $0.36  $0.38  $0.60 

41,300  lin.  ft.  6  X  12  In.  concrete  curb 0.23  0.25  0.28  O.JO 

55,000  sq.  yd.  waterbound  macadam,  6  In 0.55  0.60  0.52 

55,000  sq.  yd.  asphaltic  macadam,  7  In 0.75  0.77  0.78  0.»0 

20  cu.  yd.  concrete  catchbaslns 10.00  8.00  8.00  8.00 

4,000  lb.  cast  iron 06  .05            .065  .04 

290  ft.  15-ln.  culvert  (tile) 65  .46            .80  .76 

230  ft.   18-ln.  culvert   (tile) 0.80  0.76  0.80  1.06 

1,150  ft.  24-ln.  culvert   (tile) 1.15  1.50  2.00  1.76 

230  ft.  30-in.  culvert  (corrugated  metal) 2.30  2.76  4.53  2.6B 

50  ft.  36-ln.  culvert  (corrugated  metal) 2.70  3.25  6.00  3.00 

60  ft.  42-in.  culvert  (corrugated  metal) 3.25  4.00  5.80  3.46 

900  ft.  6  to  8  in.  sewer  pipe  lowered 0.25  0.35  0.40  0.3« 

40  ft.    rebuilding  manholes 1.00  2.60  1.33  3.00 

•  Eldorado,  Ark.— 'Following  are  unit  figures  of  four  bids  opened  March  21  by 
Board  (C.  H.  Murphy,  Chmn.)  for  24,500  sq.  yd.  concrete  or  asphaltic  concrete  pave- 
ment on  Washington,  Jackson  and  Main  Streets,  Including  concrete  curb:  (a)  Mc- 
Eachin  &  McEachin,  Little  Rock,  $32,423  (awarded  contract);  (b)  P.  F.  Connolley  & 
Co.,  Little  Rock,  $35,184;  (c)  C.  S.  Jackson  &  Co.,  Lake  Charles,  Louisiana,  $35,372; 
(d)  Gordon  &  Johnson,  Monticello,  Ark.,  $35,466. 

•(a)  (b)  (c)  (d) 

4,500  cu.    yd.    excavation $0.30        $0.40        $0.41        $0.40 

400  lin.  ft.  10-in.  vitrified  pipe,  0-6 0.35  0.60  0.67  0.60 

400  lin.  ft.  12-ln.  vitrified  pipe,  0-6 0.89  0.68  t.K  0.66 

560  lin.  ft.  16-ln.  vitrified  pipe,  0-6 0.50  0.75  0.80  0.80 

20  catchbaslns.    each 10.00        20.00        22.00        20.00 

12,780  lin.  ft.  concrete  curb 0.30  0.36  0.32  0.32 

35  24-ln.  circular  corners,  each 2.00  2.00  1.00  3.00 

38  18-ln.    circular  corners,   each 1.50  1.70  0.90  2.50 

23,600  sq.  yd.  concrete  pavement,  1-2-4  gravel 1.06  1.12  1.13  1.14 

23.600  sq.  yd.  concrete  pavement,  1-H4-3  gravel 1.12  1.23  1.21  1.216 

23.600  sq.  yd.  concrete  pavement,  1-2-4  stone 1.08  1.24  1.14  1.18 

23,600  sq.  yd.  concrete  pavement  l-lH-3  stone 1.17  1.36  1.24  1.26B 


•Cincinnati,  Ohio. — Contract  awarded 
by  City  Board  Control,  March  30,  for  pav- 
ing Knott  Street,  2660  sq.  yd.  bltullthlc, 
to    George    Murdock,    Norwood,    Ohio,    at 

$8,816. 

•Cleveland,  Ohio. — Contract  awarded  by 
Bd.  Control  for  paving  with  brick  E.  114th 
and  E.  116th  Streets  to  Baldwin  Bros. 
Co.,  $46,795;  E.  Fifty-ninth  Place,  Slda- 
way  Avenue  and  E.  123d  and  E.  Sixty- 
fifth  Streets,  Rleley  Bros.,  Arcade  Bldg., 
at  $25,567. 

•Columbus,  Ohio. — Contract  for  im- 
proving a  portion  of  Harbor  Roard  award- 
ed B.  F.  Patterson,  1214  Nlel  Avenue,  at 
$167,000.  John  Scott,  Clerk  County  Com- 
missioners. 

•  Lorain,  Ohio. — Contract  for  Improving 
W.  Erie  Avenue  (bids  opened  March  22) 
awarded  Ohio  Engineering  Company  of 
Lorain,  at  $55,630.  A.  J.  Horn,  Director 
Public  Service. 

•Warren,  Ohio. — Contract  awarded  by 
City  Council  tor  paving  East  Market 
Street,  from  P.  P.  &  F.  Ry.  to  city  limits, 
to  Smith  Engineering  &  Construction  Co., 
at  about  $20,434. 

•West  Salem,  Ohio. — Contract  awarded 
Peters  &  Baird,  Wadsworth,  for  2%  miles 
of  paving  at  $32,781.  Wade  Fahr,  Clk.  Co. 
Comrs. 

•Anderson,  Ind. — Contract  for  con- 
structing gravel  road  In  Lafayette  Town- 
.ship  (bids  opened  March  29)  awarded 
George  Hoppes,  Anderson,  at  about  $10,- 
836.     E.   T.    Flahaven,   County  Auditor. 

•Goshen,  Ind. — Contract  for  paving 
with  asphalt  on  Seventh  Avenue  a  dis- 
tance of  about  12  blocks,  awarded  S.  S. 
Saxton  Company,  Chicago,  III.,  at  $1.56 
per  sq.  yd.;  total.  $46,516.  Bids  opened 
March  6  by  J.  W.  Haverly,  City  Engr. 

•Vincennes,  Ind. — Contract  awarded  by 
Board  of  Works  for  paving  Eighth  Street 
to  Premier  Construction  Co.,  Indian- 
apolis,  at   $43,807. 

•Chicago,  III. — Contract  awarded  by 
Board  Local  Improvements  for  paving 
Cornelia  system,  which  Includes  a  num- 
ber of  streets  between  Crawford  Avenue 
and  Central  Park  Avenue,  to  White  Pav- 
ing Co.,  at  $128,950. 

•Waukegan,,  III. — Contract  for  laying 
24.960  ft.  6  to  24-in.  tile,  etc.  (bids  opened 
March  29)  awarded  Arthur  Birt,  Decatur, 
at  $10,495.     A.   L.   White.   Secy. 

•Burlington,  Iowa. — Contract  for  pav- 
ing (bids  opened  March  30)  awarded  as 
follows:  To  Burlington  Construction 
Company,  Burlington,  Seventh  and  Mar- 
lict  Sts.  Brick  block  at  $1.90  per  sq.  yd. 
and  Bevel  block  at  $1.82,  and  Aetna 
Street,  George  Petersen,  Burlington  con- 
crete at  $1.16  per  sq.  yd.  C.  E.  Water- 
house,   City  Engineer. 

•Sheldon,  Iowa. — Contract  awarded  by 
City  Council  for  paving  with  concrete  15 
blocks  in  residential  district,  to  Dear- 
liorn  Construction  Co..  Waterloo,  at 
$1.34^4  per  sq.  yd.  for  paving  and  35  cts. 
per  lin.  ft.  for  curbing. 

Duluth,  Minn. — A.  N.  Nelson  submitted 
lowest  bid  at  $28,654  for  one  course  rein- 
forced concrete  on  Central  Avenue  and 
August  A.  Bodin  &  Son  lowest  on  Mc- 
Gilvray  nonskld  pavement  at  $29,753. 

•St.  Paul,  Minn. — Contracts  awarded  to 
Fielding  &  Shepley.  216  West  University 
Avenue,  as  follows:  Paving  Portland 
Avenue  from  Dale  Street  to  Lexington 
Avenue  at  $50,603;  Victoria  Street,  $19,- 
102:  Hague  Avenue,  $29,837:  Ashland  Ave- 


nue, $30,842;  Laurel  Avenue,  $30,266. 

Lowest  bid  submitted  to  City  Council 
for  paving  Selby  Avenue  from  Victoria 
to  Falrview  Avenue  by  McClure  Con- 
tracting Co.,  McClure  Bldg.,  at  J84,450. 

•Kearney,  Neb. — Contract  (or  paving 
in  District  No.  11  (bids  opened  March 
30)  awarded  George  Parks  Co..  2312  N 
Street,  South  Side,  Omaha,  at  $1.94  per 
sq.  yd.     T.   N.  HartzeU,  City  C\k. 

•Lincoln,  Neb. — Contract  for  5,520  sq. 
yds.  fiber  brick  in  District  342  (bids 
opened  March  27)  awarded  Abel  Con- 
struction Company,  Lincoln,  at  $14,406 
Theodore    H.    Berg,    City    Clerk. 

•Mlnot,  N.  D. — Contract  awarded  Han- 
ion  &  Okes.  Sioux  City,  Iowa,  for  24,844 
sq.  yds.  paving  (bids  opened  March  20), 
by    A.    D.    Hagenstein,    City    Aud.),    for 

$82,103. 

•Sioux  Falls,  S.  D. — Contract  awarded 
Western  Construction  Company,  Sioux 
City,  Iowa,  for  68,921  sq.  yds.  asphalt 
concrete  pavement  at  $1,59  per  sq.  yd. 
Walter  C.  Leyse,  City  Auditor. 

•  Houston,  Tex. — Commissioners  Court 
has  awarded  contract  for  paving  Harris- 
burg  Boulevard  from  Houston  city  lim- 
its to  La  Porte  Road  in  Harrisburg  to 
Lester  Levy,  of  Dallas,  Tex.,  at  $141,927, 
using  Texaco  asphaltic  concrete. 

•Contract  for  paving  Main  Street  from 
McKinney  Avenue  to  G.  H.  &  S.  A.  Ry., 
awarded  Eureka  Paving  Company,  Hous- 
ton, at  $154,280, .  using  Texas  Asphaltic 
Concrete. 

•Seattle,  Wash. — Contract  awarded  by 
Board  Public  ^Vorks  for  grading,  plank- 
ing, etc..  of  Michigan  Street,  to  Holt  & 
Jeffery,  Transportation  Building,  Seattle, 
at  $13,793. 

Following  are  four  lowest  bids  opened 
by  Board  Public  Works  for  jKivIng  Bea- 
con Avenue:  P.  J.  McHugh.  Third  Ave- 
nue. N.,  and  Mercer  Street.  $171,588;  P. 
McLellan.  Globe  Building.  $178,562;  Wash- 
ington Paving  Company,  L.  C.  Smith 
Building,  $183,591:  Independent  PavInK 
Co.,  Northern  Bank  Building,  $184,982. 

Spokane,  Wash. — Following  are  four 
lowest  bids  opened  bv  County  Commis- 
sioners for  constructing  Meadow  Lake- 
Cheney  Extension  (a)  asphaltic  concrete 
on  macadam,  (b)  asphalt  macadam: 
Standard  Asphalt  Paving  Co.,  Spokane 
(a),  $55,357;  Spokane  BItumass  Paving 
Co.,  Spokane  (a),  $57,684;  Mitchell  Bros. 
&  Payne.  Spokane  (a),  $58,417,  (b)  $46,- 
635;  Spokane  Asphalt  Macadam  Paving 
Co.,   Spokane    (a),  $69,750,    (b)    $47,900. 

•Albany,  Ore. — Contract  awarded  by 
City  Council  for  paving  Main  Street  to 
J.  W.  Travis.  Raleigh  Hotel,  Seattle. 
Wash.,  at  $9,000. 

•Portland,  Ore. — Reported  contract 
awarded  by  City  Council  for  bltullthlc 
pavement  on  crushed  rock  base  and  re- 
dress pavement,  using  old  macadam  base, 
on  Sandy  Boulevard  to  Oregon  Independ- 
ent   Paving   Co.,    Portland,    at    $10,172. 

•  Los  Angeles.  Cal.— Contract  for  90,- 
824  sq.  ft.  asphalt  paving  and  2420  sq.  ft 
concrete  and  granite  block  gutter,  etc.. 
in  W^est  Pico  Street  awarded  Coast  (Con- 
struction Company,  353  South  Hill  Street. 
at  $15,613. 

•Santa*  Clara,  Cal. — Contract  awarded 
by  Town  Trustees  for  completing  state 
highway  in  Santa  Clara  and  paving 
Hom.esteart  Road  to  City  Improvement 
Co.,    San    Francisco,   at   $35,047. 

•Wallace,  Idaho. — Contract  awarded  by 
City  Council  for  paving  -with  bltullthlc 
portions  of  business  and  residential  dis- 
tricts to  Warren  Construction  Co..  Port- 
land.  Ore.,   at   $88,087. 
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STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


BIDS     DESIRED. 

Washington,  D.  C— Until  April  20  by 
Commissioners  D.  C.  for  collection  and 
disposition  of  ashes  for  a  period  of  one 
and  2  years  respectively  from  July  1, 
1916.  advertised  in  Engineering  Record. 

New  Orleant,  La.— Until  April  11.  by 
Department  of  Public  Finances  Account- 
ing Division  (A.  G.  Ricks,  Comr.),  for 
erecting  a  garbage  incinerator  of  the  type 
manufactured  by  the  Decarie  Incinerator 
Co.,  on  Newton.  Brookly  and  Rivers 
Streets.    Algiers. 

London,  Ont. — Until  April  14.  by  City 
Clerk,  for  (a)  motor-driven  street  (lusher, 
(b)  road  oil  distributor,  advertised  In 
Engineering  Record.  H.  A.  Barzier,  City 
EIngineer. 

PRICES     AND     LETTINGS. 
■klndicates  aioard  of  contract. 

Lincoln,  Neb.  —  Following  are  bids 
opened  March  22  by  Council  for  con- 
structing a  garbage  incinerator,  50  ton 
capacity:  Herrington  Incinerator  Co.,  two 
units.  $13,000;  three  unlu.  $19,500.  37% 
ton  capacity;  J.  C.  Derrough,  Oklahoma. 
$14,980;  Jones  Bros.,  one  unit,  $14,500;  four 
units,  $28,000;  Morse  Boulger  Destructor 
Co.,  39  Cortlandt  Street,  New  York,  N. 
Y.,  $18,000;  Nashville  Bridge  Co.,  Nash- 
ville. Tenn..  $28,500;  Borge  Incinerator 
Corp.,  Flat  Iron  Building,  New  York, 
N.  Y.,  50  ton.  12  hours.  $26,618;  50  ton.  24 
hours.  $18,900;  Russell  Engineering  Co., 
St.  Louis,  Mo.,  four  bids  ranging  from 
$19,770  to  $37,106.  DeCarie  Incinerator 
Co..  Minneapolis,  Minn.,  $28,850. 

Fresno,  Cal. — E.  M.  Prescott  of  Fresno 
Brick  &  Tile  Co.  submitted  the  only  regu- 
lar bid  for  disposal  of  garbage,  at  93  cts. 
l>er  ton,  under  lO-yr.  contract.  He  pro- 
posed constructing  a  plant. 


HYDRAULIC  CONSTRUC- 
TION   AND    RIVER 
IMPROVEMENTS 


PROPOSED  WORK. 

Dredging — New  York,  N.  Y. — Reported 
war  Dept.  asked  Congress  to  appropriate 
$30,000  for  removal  of  Craven  Shoal  In 
New  York  Harbor  between  Staten  Island 
and  Gravesend  Bay. 

Dredging — New  York. — Governor  Whit- 
man signed  bill  reappropriating  $8,776  for 
improving  Three  Mile  Harbor. 

Creek  Improvement — Syracuse,  N.  Y. — 
Contract  will  probably  be  let  soon  after 
May  1  for  improving  Onondaga  Creek 
from  South  Avenue  to  Courtland  Avenue. 
Address  Clerk  Board  Contract  and  Supply. 

Drainage — Monroe,  Ga. — Survey  about 
completed  for  the  Alcony  River  Drainage 
District,  requiring  about  70,000  cu.  yd. 
excav.  and  2  dipper  dredges.  Contract 
will  be  let  early  in  May.  W.  S.  Alex- 
ander,  Engineer,    Monroe. 

Wharf — Panama  City,  Fla. — City  Com- 
mission sold  $20,000  bonds  for  construct- 
ing wharf  and   improving  streets. 

Canal — Alexandria,  La. — Contract  about 
to  be  let  by  Bd.  State  Engineers  at  New 
Orleans  for  enlarging  18  miles  of  state 
canal  between  Alexandria  and  Bayou  Des 
Glaises;  cost  about  $75,000. 

Levees  —  Alexandria,  La.  —  The  Red 
River.  Atchafalaya  and  Bayou  Boeuf 
Levee  Board  voted  to  close  the  crevasse 
on  the  Atchafalaya  River  6  miles  below 
Melville.  State  to  pay  $76,000  and  Levee 
Board  to  pay  $25,000  of  cost. 

Levee  Work  —  Memphis,  Tenn. — Con- 
tracts Eoon  to  be  let  for  about  $80,000 
worth  of  levee  work  In  North  Memphis 
District.  J.  H.  Weatherford,  City  Engi- 
neer. 

Dredging — Ashtabula,  Ohio— City  Coun- 
cil approved  plans  of  City  Engineer  for 
deepening  Ashtabula  River. 

Hydro-Electric  Plant — Canton,  Ohio. — 
Reported  Central  Power  Co.  will  spend  an 
additional  $2,000,000  in  extending  high 
tension  line  to  Fostoria,  Tiffin,  Newark 
and  other  Ohio  cities. 

Drainage — Jackson,  Mich. — ^About  790,- 
700  cu.  yd.  o*  earth  will  be  excavated  and 
3  bridges — 2  highway  and  one  railroad — 
will  be  constructed  in  connection  with  the 
Grand  River  project  in  Jackson  County. 
E.  G.  Hulse.  Engineer,  St.  Johns;  Clancey 
O.  Worth,  Special  County  Drain  Commis- 
sioner. 

Dredging — Belleville,  Wis.  —  Reported 
the  Richland  Creek  Drainage  Dlst.  Com- 
missioners, of  whom  E.  P.  Leuschner  is 
a  member,  will  report  to  County  Court  on 
deepening  and  straightening  creek  in 
Belleville:    estimated   cost  $75,000. 


Drainage — Madison,  Wis. — Petitions  be- 
ing circulated  for  organization  of  the 
Baraboo  River  Drainage  District,  sur- 
veys and  plans  have  been  prepared  by  H. 
W.  Tennant,  Madison,  for  the  reclamation 
of  12,000  acres. 

Dam — Shawano,  Wis. — No  bids  opened 
March  28  by  Electric  Light  and  Water 
Works  Comn.  for  constructing  concrete 
dam.  power  house  and  earth  dykes.  Con- 
tract may  not  be  let  until  May.  Engi- 
neers, Powers  Engineering  Co.,  Corn  Ex- 
change Building,  Minneapolis,  Minn. 

Drainage  —  Cloquet,  Minn.  —  District 
Court  has  authorized  the  establishment  of 
the  Carlton  County  Judicial  Ditch  No.  2. 
The  ditch  and  laterals  will  drain  about 
18,000  acres  and  is  estimated  to  cost  $54.- 
000.  A  complete  system  of  roads  will  be 
constructed  along  the  ditches.  Address 
County  Clerk. 

Hydro  Electric  Plant— Rochester,  Minn. 
— Hugh  L.  Cooper,  101  Park  Avenue,  New 
York,  N.  Y.,  will  make  an  examination 
of  the  Zumbro  water  power  proposition. 
Citizens  recently  voted  ^360,000  bonds  for 
constructing  hydroelectric  plant  near 
Zumbro  Falls. 

Ditch — Roseau,  Minn. — Auditors  of  Bel- 
trami and  Roseau  Counties  estimate  cost 
of  Judicial  Ditch  No.  62  at  $218,664. 

Drainage — Gregory,  Mo. — Edmund  T. 
Perkins,  Engineering  Company,  First 
Natl.  Bank  Bldg.,  Chicago,  111.,  is  engi- 
neer for  drainage  system  which  is  to  be 
constructed  in  Gregory  Drainage  District 
and  is  to  consist  of  levees  along  Missis- 
sippi and  Fox  Rivers  and  a  system  ot  in- 
terior drainage.  The  drainage  work  will 
also   include  a  pumping  station. 

Levee — England,  Ark. — Plum  Bayou 
Levee  Dist.,  including  counties  of  Pul- 
aski, Lonoke  and  Jefferson  will  repair, 
and  raise  from  1  to  4  ft,,  43  miles  of  pres- 
ent levee  construction.  Engs.,  Dickenson 
&   Watkins,    Little    Rock. 

Drainage — Marlon,  Ark. — Morgan  En- 
gineering Company,  606  Goodwyn  Insti- 
tute Bldg.,  Memphis,  Tenn.,  has  been  re- 
tained to  prepare  plans  for  drainage  dis- 
trict No.  8.  Crittenden  County,  which  em- 
braces about  13,000  acres  and  is  estimated 
to  cost  about  $100,000.  Contract  will 
probably  be  let  during  the  summer. 

Drainage  and  Park — Port  Arthur,  Tex. — 
Attorney  General  has  approved  issue  of 
$231,000  bonds  for  this  city,  $180,000  being 
for  drainage,  $25,000  for  parks  and  $6,000 
for  an   incinerator. 

Bulkhead  —  Seattle,  Wash.  —  Contract 
soon  to  be  let  by  Bd.  Public  Works  (C. 
B.  Bagley,  Secy)  for  constructing  rein- 
forced concrete  bulkhead  on  East  Lake 
Avenue,  320  ft.  long,  6  ft.  high,  1%  ft. 
wide  at  top  and  4  ft.  wide  at  the  bottom. 
About  1,000  cu.  yds.  of  concrete  and  1,000 
ft.  6-ln.  pipe  involved;  cost  ?10,000.  A 
H.   Dimock,  City  Engineer. 

Dredging  —  Tacoma,  Wash. — Contract 
will  be  let  probably  in  May  for  construct- 
ing dikes  and  diches  in  Hylebos  Creek 
Diking  Dist.  No.  1.  Cost  $113,000.  Donald 
B.  Roben,  Engineer,  Tacoma. 

Irrigation — Wenatchee,  Wash. — Directors 
of  Wenatchee  Reclamation  District  sold 
$160,000  district  bonds. 

Irrigation — Culver,  Ore. — Citizens  voted 
favorably  on  north  unit  of  Deschutes 
Project,  which  provides  for  constructing 
an  irrigation  system  for  100,000  acres  of 
land  along  Deschutes  River  about  20  miles 
north  of  Madras.  H.  W.  Gard  and  A.  D. 
Anderson  among  directors.  J.  T.  Hinkle 
of  Hermiston  said  to  be  interested. 

Irrigation — Portland,  Ore. — R.  W.  Rea, 
412  Spalding  Building,  Portland,  engaged 
as  project  engineer  of  Ochoco  Irrigation 
Dist.  Surveys  will  be  made  at  once. 
Construction  work  will  include  earth  fill, 
dam  and  reservoir  and  store  40,000  acre-ft. 
of  waters  of  Ochoco  Creek. 

Irrigation  —  Portland,  Ore.  —  Reported 
citizens  of  North  Unit  Irrigation  Dist.,  in 
Jefferson  County,  voted  in  favor  of  pro- 
posed reclamation  project  which  involves 
S9,300  acres  to  be  reclaimed  at  $55  per 
acre.  A  $1,000,000  concrete-lined  canal  Is 
included  in  the  project.  Address  Clerk  of 
the  district. 

Drainage — Atwater,  Cal. — Surveys  com- 
pleted by  A.  E.  Cowell,  County  Surveyor 
of  Merced  County,  for  the  proposed  At- 
water Drainage  District,  in  which  Charles 
Olsen  and  W.  H.  Osborn  are  Interested. 

Irrigation — Calneva,  Cal. — W.  L.  Wales, 
Woodland,  engaged  as  engineer  for  ■  the 
Southern  Lassen  Irrigation  District  Im- 
provements. Cost  $700,000.  John  F. 
Manck,  Secretary  District  at  Calneva. 

Irrigation  —  Fresno,  Cal. — George  H. 
Baldwin  of  the  California  State  Water 
Commission  at  Sacramento  is  surveying 
flow  of  Merced,  Kings  and  ChowchlUa 
Rivers  near  Fresno  for  the  purpose  of  de- 
termining the  approximate  amount  of 
water  available  in  that  portion  of  San 
Joaquin  Valley  for  irrigation  purposes. 
He  will  be  located  in  Fresno  for  the  pres- 
ent. The  survey  was  made  necessary  by 
application  of  I'anoche  Canal  Co.  of  San 
Francisco  for  permission  to  divert  lOO'i 
second  feet  at  Junction  of  San  Joaquin 
River  and  Fresno  Slough  to  be  used  for 
irrigating  purposes  for  about  175  square 
miles  of  land  lying  between  Los  Banos 
and  Mendota. 


Irrigation  —  Los  Banos,  Cal. — Panoche 
Canal  Co.,  a  subsidiary  of  the  Miller  & 
Lux  Corporation.  Merchants  Exchange 
Building.  San  Francisco,  has  applied  to 
State  Water  Commission  for  permission 
to  divert  1000  second  feet  of  water  at 
Junction  of  San  Joaquin  River  and  Fresno 
Slough  to  irrigate  a  strip  ot  land  30  miles 
long  and  5  miles  wide  along  west  side  of 
river  between  Los  Banos  and  Mendota. 

Irrigation — Los  Angeles,  Cal. — Los  An- 
celes  Municipal  Improvement  District  No. 
2  voted  $390,000  bonds  to  construct  an  Irri- 
gation system  in  San  Fernando  Valley  to 
take  surplus  water  from  Los  Angeles  city 
aqueduct.  About  $382,000  will  be  spent 
for  steel  pipe  and  accessories  for  con- 
struction work.  William  Mulholland,  En- 
Bineer,  Ix)s  Angeles  Board  Public  Service, 
Knickerbocker  Building. 

Dam — Pleasant  Valley,  Cal. — J.  D.  Stew- 
art, 2528  Reservoir  Street,  Los  Angeles, 
and  N.  R.  Castro,  Pleasant  Valley,  it  is 
reported,  propose  constructing  a  dam  in 
the  lake  to  increase  storage  capacity, 
about  400  acre-ft.  Lake  will  be  tapped  by 
means  of  a  tunnel. 

Levee    Work— San    Diego,    Cal.— W.    W. 

Webb  of  Berkeley,  U.  S.  Drainage  Engi- 
neer, recommends  in  San  Diego  County 
the  forming  of  drainage  districts  and  the 
construction  of  inexpensive  levees. 

Drainage — San    Jacinto,    Cal. — Board    of 

Supervisors  has  authorized  formation  of 
the  Brownlands  Drainage  District  com- 
prising .about  10,000  acres  contiguous  to 
San  Jacinto  River,  deepening  of  channel 
and  constructing  levees,  estimated  to  cost 
$90,000,  is  contemplated. 

Dam — Florence,  .  Ariz. — Florence-Casa 
Grande  Consolidated  Canal  Co.,  prepar- 
ing to  construct  permanent  diversion  dam 
on  Gila  River  east  of  ITlorence. 

Drainage— Hinckley,  Utah. — About  $40,- 
OOO  Millard  County  Drainage  Dist.  No.  1 
bonds  sold.  Reported  contract  will  soon 
be  let  for  constructing  said  system.  John 
Reeve,  Chmn.  Drainage  District. 

Dock — Niagara  Falls,  Ont. — See  "Private 
Buildings." 


BIDS     DESIRED. 

Bulkhead — Boston,  Mass. — ^Until  April 
14,  by  Directors  Port  ot  Boston  (Robert 
E.  Barrett,  Acting  Ch.  Engr.),  for  con- 
struction ot  bulkhead  along  Norther  Ave- 
nue extension.  South  Boston,  advertised 
in   Engineering  Record. 

Dredging— Buffalo,  N.  Y.— Until  April  14, 
by  Department  Public  Works  (Arthur 
Kreinheder,   Supt.),  for  dredging  in  Buf- 

alo  River. 

Dredging — New  York,  N.  Y.— Until  May 
4  by  U.  S.  Engineer  Corps,  Room  802 
Army  Building,  39  Whitehall  Street,  New 
York,  tor  dredging  in  Staten  Island 
Sound,  N.  Y.  and  N.  J.,  advertised  in 
Engineering    Record. 

Drainage- New  York,  N.  Y. — Until 
April  17,  by  Board  Health  (Eugene  W. 
Seheffer,  Secy.),  tor  furnishing  material 
and  equipment  necessary  or  required  to 
ditch,  drain,  fill  or  otherwise  improve 
certain  areas  in  the  salt  marshlands 
and  meadows  located  within  the  Bor- 
oughs of  Brooklyn  and  Queens,  including 
the  island  in  Jamacia  Bay. 

Riprap  — Tompkinsvllle,  N.  Y.  — Until 
April  29  by  J.  T.  Yates,  Lighthouse  In- 
spector, Tompkinsvllle,  for  furnishing  and 
placing  riprap  at  Long  Beach  Bar  Light 
Station.  Gardiners  Bay,  N.  Y.,  and  Little 
Gull  Island  Light  Station,  Long  Island 
Sound   Entrance,    N.   Y. 

Dredging —  Wilmington,  Del.  —  Until 
April  26,  by  U.  S.  Engrs.  OfHce.  Old  Fed- 
eral Building,  for  dredging  in  Smyrna 
River. 

Machinery  for   Dam— Wheeling,  W.  Va. 

—Until  April  24  at  U.  S.  Engineer's  Office, 
Wheeling,  tor  furnishing  and  delivering 
valve  jacks  and  gate  operating  machinery 
at  Dams  Nos.  16  and  17,  Ohio  River. 

Levee — VIncennes,  Ind. — Bv  MacArthur 
Bros.  Co.,  to  sublet  1,700,000  cu.  yd. 
earth  for  drag  lines  and  teams,  on  Wa- 
bash River  levee  at  Vincennes.  Ind,  ad- 
vertised in  Engineering  Record.  Apply 
to  MacArthur  Bros.  &  Co.,  Continental 
&  Commercial  Bank  Bldg.,  Chicago,  111., 
or  to  A.  W.  Riney,  Superintendent,  Grand 
Hotel,    Vincennes. 

Drain  —  Carlton  Center,  Mich. — Until 
April  2.').  by  Drainage  Commissioners  at 
Town  Hall,  Carleton  Center,  for  construct- 
ing Little  Thornapple  River  Drain  in 
Townships  of  Woodland,  Carlton  and  Irv- 
ing, in  Barry  County  and  Boone  in  Kent 
County,  and  aftecting  land  in  townships  of 
Odessa,  Sebewa  and  Can>pbell  in  Ionia 
County.  Total  length  72,450  ft.  and  to  be 
16,  18,  20  and  22  wide  on  the  bottom.  Geo. 
Burgess,  Special  Co.  Drain  Comr.,  County 
of  Barry,   Hastings. 

Dredging- St.  Franclsvllle,  III.  —  Pe- 
ported  desired  until  April  20,  by  S.  W. 
Seed,  clerk,  for  dredging  of  ditches  in 
England  Pond  Drainage  Dist.,  requiring 
about  92,000  cu.  yd.  excav.  Geo.  C.  Har- 
vey,   Engr.,    Mt.    Carmel. 

Ditch  —  Windom,  Minn. — Reported  de- 
sired until  April  14  for  Judicial  Ditches 
Nos.  19,  24  and  26,  tile;  probable  cost 
$20,059,  $23,139  and  $15,693  respectively. 
S.  A.  Brown,  Co.  Aud. 


River  Improvements — Kansas  City,  Kan. 
—Until  April  17  (readvertisement)  by 
County  Commissioners  for  removing  ob- 
structions from  Kansas  River  between 
James  Street  Bridge  and  West  Kansas 
Avenue  Bridge.  F.  M.  Holcorab,  County 
Clerk. 

irrigation — Ft.   Shaw,  Mont. — Until  May 

5  by  U.  S.  Reclamation  Service,  Ft.  Shaw, 
Mont.,  for  constructing  approximately  575 
lin.  ft.  96-in.  continuous  wood  stave  pipe 
for  Sun  River  Project,  advertised  in  En- 
gineering Record. 

irrigation — Echo,  Ore. — Reported  desired 
by  Frank  Sloan,  Secy.  Paradise  Irrigation 
Project,  for  constructing  said  project. 

Irrigation — San  Diego,  Cal. — Until  about 
April  15,  by  George  Cromwell,  City  En- 
gineer, for  constructing  23,700  ft.  36-in. 
wood  stave  pipe  line  between  Dul  Zura 
Creek  and  Upper  Otay,  about  5  miles: 
cost   $85,000. 

Dredging — San  Francisco,  Cal. — Until 
April  29,  by  U.  S.  Engineer's  Office,  San 
Francisco,  for  dredging  in  Petaluma 
Creek. 

PRICES     AND     LETTINGS. 

irindicatea  award  of  contract. 

.jlrRlprap  —  Tompkinsvllle,  N.  Y. — Con- 
tract for  furnisiiing  and  placing  11,000  ton 
riprap  at  West  Bank  light  station  award- 
ed Bowker  Contracting  Co.,  21  State 
Street,  New  York,  N.  Y.,  at  $9,570,  120 
days. 

Pier — Jersey  City,  N.  J. — Reported  Penn- 
sylvania R.  R.  has  awarded  to  Post  &  Mc- 
Cord,  101  Park  Avenue,  New  York,  con- 
tract for  structural  steel  work  on  pro- 
posed new  pier  at  Greenville  freight  yard 
at  $116,300. 

-ArBreakwater — Conneaut,  Ohio. — Follow- 
ing are  four  bids  opened  March  24  by  U. 
S.  Engineer's  Office,  Cleveland,  for  con- 
structing rubble  mound  breakwater  at 
Conneaut  Harbor,  Ohio — (a)  approximate- 
ly 111,200  ton  stone  for  covermg  rubble 
mound  breakwater  and  for  core,  riprap, 
etc.;  (b)  total:  The  Edw.  Giilen  Dock, 
Dredge  &  Construction  Co.,  1112  N.  Erie 
Street.  Racine,  Wis.,  (a)  $1.40  and  (b) 
$155,680   (recommended  for  award) ;  Coast 

6  Lakes  Construction  Corporation,  26 
Broad  Street,  New  York,  N.  Y.,  (a)  $1.41, 
(b)  $156,792;  Great  Lakes  Dredge  &  Dock 
Co.,  1630  Williamson  Building,  Cleveland, 
(a)  $1.58  and  $1.70,  (b)  $177,916;  Zenith 
Dredge  Co.,  303  Glencoe  Building,  Duluth, 
Minn.,   (a)  $1.65,   (b)  $183,480. 

Levee  Work — Vincennes,  Ind. — Follow- 
ing are  four  lowest  bids  opened  recently 
by  J.  S.  Spiker,  Commissioner  of  Con- 
struction, tor  constructing  the  Brevoort 
system  of  levees  along  Wabash  River: 
Roach  &  Stansel,  Memphis,  Tenn.,  $276,- 
558;  McArthur  Bros.,  New  York,  $276,700; 
Fred  "M.  Crane  Co.,  Omaha,  Neb.,  $278,653, 
and  Winston  Bros.,  Minneapolis.  Minn., 
$283,037.  Levee  will  be  about  37  miles 
long. 

-^Levee  Work — Vincennes,  Ind. — Con- 
tract for  above  work  awarded  MacAr- 
thur Bros.,  New  York,  N.  Y. 

'^Docks — Two  Harbors,  Minn. — Contract 
awarded  to  Strom  Bros,  of  Two  Harbors, 
at  about  $25,000  for  constructing  concrete 
slabs  for  bottoms  and  fronts  of  packets 
for  steel  and  concrete  ore  dock  No.  2  be- 
ing constructed  here  for  Duluth  &  Iron 
Range  R.R. 

Irrigation— St.  Ignatius,  Mont. — Only 
bid  opened  March  29  by  U.  S.  Reclama- 
tion Service,  St.  Ignatius  tor  construct- 
ing canals  and  structures  on  Flathead 
Project  submitted  by  Percy  M.  Ross. 
Poison,  Mont.,  at  $13,945.  E.  F.  Tabor, 
Project    Manager. 

♦  Irrigation — Ft.  Laramie,  Wyo. — Con- 
tracts awarded  April  1  by  U.  S.  Reclama- 
tion Service,  Washington.  D.  C,  for  work 
on  Ft.  Laramie  Project,  as  follows:  (Bids 
opened  March  10)  Schedules  1,  2.  3  and 
4.  earthwork.  MacArthur  Bros.  Co.,  Chi- 
cago. 111.,  $153,605,  also  Schedule  2,  three 
conduits,  $18,265;  Schedule  1,  structures. 
Security  Bridge  Co.,  Minneapolis,  Minn., 
$39,877. 

:^Orainage  Canal — Arkansas  City,  Ark. 
— Contract  for  constructing  the  $1,000,000 
Cypress  Creek  Drainage  Canal  in  Desha 
and  Chicot  Counties  reported  awarded 
R.  H.  &  G.  A.  McWilliams  of  Memphis. 
Tenn. 

♦  River  Improvements — Seattle,  Wash. — 
Following  are  four  lowest  bids  opened 
Marcli  20  by  Col.  J.  B.  Kavanaugh.  Corps 
Engrs.,  U.  S.  A.,  Burke  Building,  tor  re- 
vetment work  on  north  bank  of  Portage 
River:  Pearson  Construction  Co.,  $30,139 
(awarded  contract);  Washington  Paving 
Co..  $30,996:  W.  T.  Butler,  $36,562,  and 
W.  P.  Zindorf,  $38,846  (bidders  aU  of 
Seattle). 

♦  Irrigation  —  Hanford,  Cal.  —  Contract 
awarded  BenJ.  F.  Ford,  and  Fred  H. 
Stout,  336  Bradbury  Bldg.,  Los  Angeles, 
for  constructing  the  Lemoore  Stratford 
unit. 

♦Development  Work — Tucson,  Ariz. — 
Contract  for  $200,000  worth  ot  development 
work  on  30  claims  ot  Copper  Chief  Mining 
Co..  in  Quijota  Mountains  awarded  Spills- 
bury  Engineering  Cff..  of  Pittsburgh.  Pa. 
Contracts  call  for  diamond  drill  work, 
which  will  be  done  under  direction  ot 
John  Edwin  Reade,  of  Spillsbury  Co, 
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Seawall — Havana,  Cuba. — The  following 
are  approximate  bids  opened  by  Secretary 
Public  Works  for  390  meters  of  concrete 
seawall  at  Havana.  Juan  Goveam,  $71,- 
500;  Torrance  &  Portal,  *72,000;  Fermin 
Pinon,  $84,000;  Francisco  Martinez,  $85,- 
000;   Skinner  &  Fitzgerald,  $103,000. 


ELECTRIC  RAILWAYS 


PROPOSED     WORK. 

New  York,  N.  Y. — Interborough  Rapid 
Transit  Co.  plans  to  construct  a  substa- 
tion 60  X  100  ft.,  one  story,  on  River  St., 
near  162d  St.;  estimated  cost,  $40,000. 
George  Pegram,  165  Broadway,  New 
York  City,  Ch.   Engr. 

Greenwood,  Miss. — Peoples  Interurban 
Co.  organized  to  make  surveys  and  plans 
for  interurban  railway  to  connect  Green- 
wood, Schlater,  Itta  Bena  and  Black 
Hawk,  to  be  built  by  Southern  Finance  & 
Constr.  Co.,  Memphis,  Tenn.  J.  H.  Par- 
son, Nashville,  Tenn.,  Pres. 

Ashland,  Ky. — Ashland -Greenup  Trac- 
tion Co.,  incorporated  to  construct  a  line 
to  connect  Ashland,  Russell  and  Greenup, 
11   miles. 

Ashton,  III. — Lee  County  Central  Elec- 
tric Ry.  Co.  (G.  H.  T.  Shaw,  Ch.  Engr., 
Lee  Center)  contemplates  constructing  an 
extension  from  a  switch  two  miles  west 
of  Middlebury  to  Ashton. 

Champaign,  III. — Urbana  &  Champaign 
Ry.  &  Gas  &  Electric  Co.  (H.  J.  Pepper, 
Gen.  Supt.,  Champaign)  plans  to  install  a 
2500-kw.  turbo-generator,  1000-hp.  boiler, 
feed  pump  and  boiler. 

Chicago,  III. — Chicago,  Fox  Lake  & 
Northern  Electric  Ry.  Co.  contemplates 
constructing  an  electric  railway  from 
end  of  Ravenswood  branch  of  North- 
western Elevated  Railroad  in  north- 
western part  of  Chicago  to  Palatine  via 
Arlington    Heights   and    Des   Plaines. 

Lexington,  III. — Bloomington  &  Normal 
Ry.  &  Light  Co.  (M.  G.  Linn,  Gen.  Supt., 
Bloomington)  will  construct  a  substation 
In  Lexington  and  rebuild  distribution  sys- 
tem in  said  city. 

May  wood.  111. — Reported  the  Aurora, 
Elgin  &  Chicago  R.R.  Co.  (Edwin  C. 
Faber,  Gen.  Mgr.,  Aurora)  plan  to  con- 
struct a  line  from  Maywood  Speedway  to 
Franklin  Park  through  west  end  of  May- 
wood,  east  end  of  Bellewood  and  Melrose 
Park. 

Burlington,  Iowa. — Plans  being  prepared 
by  Burlington  Ry.  &  Light  Co.  to  con- 
struct a  45-miIe  transmission  line  to  con- 
nect plants  in  Des  Moines  and  Louisa 
Counties  with  Burlington. 

Florence,  Ore. — Southern  Pacific  Ry.  Co. 
(F.  L.  Burckhalter,  Ch.  Engr.,  Portland) 
will  construct  3-miIe  line  from  Cushman 
to  Florence. 

Oregon  City,  Ore. — Willamette  Valley 
Southern  Ry.  Co.  (J.  L.  Stacer,  Ch.  Engr., 
Oregon  City)  plans  extensive  improve- 
ments and  repairs  to  system  during  1916. 

Pendleton,  Ore. — Plans  being  prepared 
to  construct  an  electric  railway  from 
Pendleton  to  Walla  Walla,  Wash,  and 
from  Cold  Spring  Landing  through  Pen- 
dleton to  Bingham  Springs.  C.  W.  L,€f- 
ler  and  E.  W.  McComas,  Pendleton  are 
Interested. 


R.R.  (J.  H.  Wright,  Secy,  and  Treas.,  Fort 
Smith)  from  Scranton  to  Dardanelle  is 
contemplated. 

Cardwell,  Mo. — Paragould-Memphls  K.R. 
Co.  of  Kenton  received  charter  to  con- 
struct a  9-milc  standard  gage  railroad  to 
connect  Cardwell  and  Geneva.  Capital 
$90,000.  incorporators:  John  W.  Vail,  C. 
A.  Merryman  and  others. 

Seattle,  Wash.— Port  of  Seattle  (C.  E. 
Remsberg,  Chmn.)  instructed  Port  Engi- 
neer J.  R.  W^est  to  prepare  plans  for  an- 
other set  of  tracks  around  the  Bell  Street 
warehouse;  cost  $20,000. 

Spokane,  Wash.  —  Reported  Chicago, 
Milwaukee  &  St.  Paul  Uy.  will  construct 
branch  line  9  miles  long  from  Emerald 
Creek  Valley,  Idaho,  to  connect  with  Bon- 
ville  branch  in  Fernwood. 

Granger,  Utah. — Salt  Lake  &  Utah 
R.R.  Co.  (W.  R.  Armstrong,  Gen.  Mgr., 
Salt  Lake  City)  received  franchise  from 
County  Commissioners,  subject  to  ap- 
proval by  County  Attorney,  for  construct- 
ing a  branch  line  extending  from  Granger 
to  Pleasant  Green. 

Idaho. — Reported  Chicago,  Milwaukee  & 
St.  Paul  R.R.  Co.  (C.  F.  Loweth,  Ch. 
Engr.,  Chicago,  111.)  will  extend  Elk 
Branch  into  Idaho,  a  distance  of  about  25 
to  30  miles. 

PRICES     AND     LETTINGS. 

iflndicates  award  of  contract. 

♦  Hutchinson,  Pa. — Reported  contract 
awarded  Miller  Construction  Co.,  Lock 
Haven.  Pa.,  for  constructing  the  Fair- 
mont Bingamon  R.R.  from  Hutchinson  to 
Wyatt,  a  distance  of  6  miles.  This  branch 
is  part  of  the  Western  Maryland  R.R. 

♦Stockton,  111. — Contract  for  construct- 
ing 115  miles  of  railroad  from  Mt.  Hope, 
Wis.,  to  Stockton  via  Lancaster,  Platte- 
ville  and  Shullsburg  awarded  to  Railway 
Engineering  &  Equipment  Co.  of  Chi- 
cago. 

♦  Lambert,  Mont. — Contract  for  con- 
structing 25  miles  of  new  road  from  Lam- 
bert west  awarded  bv  Great  Northern  Ry. 
Co.  (A.  H.  Hogeland,  Ch.  Engr.,  St.  Paul, 
Minn.)  to  A.  Guthrie,  Inc.,  Endlcott  Build- 
ing, St.  Paul,  Minn. 

♦Orange,  Tex.  —  Contract  for  con- 
structing first  unit  of  extension  of  Gulf, 
Sabine  &  Red  River  R.R.,  about  12  miles, 
awarded  by  Lutcher  &  Moore  Lumber  Co. 
to  Cook  &  Richards  of  Crockett. 


Elizabeth,  N.  J.— State  has  approved  Canfleld,  Ohio.— Architect  engaged  to 
plans  for  the  new  alms  house.  Address  prepare  plans  for  $40,000  grade  and  high 
City  Clerk.  school.     Address  Board  of  Education. 


RAILROADS 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED  WORK. 

Alburtls,  Pa. — Reported  the  Philadelphia 
&  Reading  Ry.  Co.  (S.  T.  Wagner,  Ch. 
Engr.,  Philadelphia)  will  construct  a  14- 
mile  cutoff  from  Alburtls  to  Bethlehem 
steel  plant. 

Bally,  Pa. — Construction  of  extension 
of  Colebrookedale  branch  of  Philadelphia 
&  Reading  It.  R.  Co.  (S.  T.  Wagner,  Ch. 
Engr.,  Philadelphia),  from  Barto  to  Bally, 
distance   of   1^4    miles,    is   contemplated. 

Greenville,  S.  C. — Reported  about  50 
miles  of  roadbed  of  Southern  Railway 
Co.  (B.  Herman,  Ch.  Engr.,  1300  Penn- 
sylvania Avenue,  Washington,  D.  C. ) 
will   be   double   tracked. 

Mississippi. — Lower  house  passed  bill 
directing  railroads  to  make  safety  im- 
provements at  grade  crossing  by  erection 
of  subways  or  viaducts;  when  cost  ex- 
ceeds $25,000,  city  requiring  work  done 
must   participate   in   expense. 

Hartsvllle,  Tenn.— Nashville,  HartsvlUe 
&  Red  Boiling  .Springs  R.  R.  Co.  organ- 
ized to  construct  a  railroad  from  Harts- 
vllle to  Red  Boiling  Springs  via  Lafay- 
ette.    J.  C.  Collins,  of  Nashville,  Secy. 

Memphis,  Tenn. — Reported  Missouri 
Pacific  R.  R.  Co.  (E.  A.  Hadley,  Ch. 
Engr.,  .St.  Louis,  Mo.),  and  Iron  Moun- 
tain Ry.  Co.  plans  to  rearrange  terminal 
facilities,  yard  tracks  and  roadho\ise  at 
Memphis;  approximate  cost   $150,000. 

Scranton,  Ark. — Construction  of  exten- 
sion   of   Fort    Smith,    Subiaco   &    Eastern 


PROPOSED     WORK. 

Concord,  N.  H.— Sum  of  $100,000  has 
been  given  to  Middlesex  School  for  erect- 
ting  gymnasium.  Bigelow  &  Wadsworth, 
Archts.,  3  Hamilton  Place,  Boston,  Mass. 

Boston,  Mass. — Erection  of  a  school  ad- 
ministration building  at  Jay  Street  and 
Joy  Place  contemplated;  probable  cost, 
$400,000.      Address  Board   of   Education. 

Plans  being  prepared  by  H.  H.  At- 
wood,  61  Alban  Street,  Dorchester,  for 
municipal  building  to  be  erected  In 
Roslindale. 

Springfield,  Mass. — All  bids  opened  re- 
cently for  erecting  addition  to  Howard 
Street  School  have  been  rejected  by  City 
Property    Committee. 

Revised  plans  to  be  prepared  by  Kirk- 
ham  &  Parlett,  25  Harrison  Avenue,  will 
be  ready  in  about  6  weeks.  Cost  not  to 
exceed    $100,000. 

Taunton,  Mass. — Finance  Committee  of 
Council  reported  to  be  in  favor  of  erect- 
ing an  addition  to  high  school. 

Warwick,  R.  I. — At  Town  Meeting, 
question  of  issuing  $85,000  bonds  for 
school   improvements   will   be   considered. 

New  Britain,  Conn.  —  School  bonds 
amounting  to  $25,000  sold.  George  A. 
Quigley,    Mayor. 

Amsterdam,  N.  Y.— Board  of  Educa- 
tion contemplates  erecting  2-story  brick 
grade  school  on  Academy  Street,  to  cost 
approximately  $80,000.  Architect  not  yet 
selected. 

New  York  Mills,  N.  Y. — Erection  of  a 
2-story  brick  school  costing  about  $75,000 
contemplated.  Address  Clerk  School 
Board. 

New  York,  N.  Y. — Plans  filed  for  erect- 
ing four-story  and  basement  building  to 
lie  known  as  Students'  Hall  on  Claremont 
Avenue  for  Barnard  College;  estimated 
cost  $450,000.  Arnold  W.  Brunner, 
Archt.,    101    Park   Avenue. 

Rensselaer,  N.  Y. — Erection  of  a  20- 
room  and  auditorium  school  contem- 
plated on  Washington  Avenue  and  Third 
Street;  cost,  approximately,  $80,000.  John 
G.    Salt,   Clerk   Board   of   Education. 

Bayonne,  N.  J. — Board  of  Education 
will  erect  an  addition  to  high  school  to 
cost  $260,000,  and  erect  a  new  school  to 
fost    $146,000. 


Newark,  N.  J. — Mayor  approved  plans 
for  proposed  new  police  headquarters. 

Allentown,  Pa. — Plans  being  prepared 
by  Warren  P.  Laird,  University  of 
Pennsylvania,  for  Muhlenberg  College, 
consisting  of  library,  science  buildings, 
auditorium,  chapel,  dormitories,  gymna- 
sium  and    professors'    houses. 

Beaver,  Pa. — Reported  new  $100,000 
building  is  to  be  erected  In  place  of  the 
present  high  school  which  has  been  con- 
demned. Address  Secretary  Board  of 
Education. 

Chester,  Pa. — Reported  Dr.  S.  W.  Pryor 
and  associates  intend  rebuilding  on  York 
Street,  Pryor  Hospital  recently  destroyed 
by  fire. 

Ebensburg,  Pa. — Walter  R.  Myton, 
Johnstown,  is  architect  for  proposed  two- 
story,  sixteen-room,  brick  school;  cost, 
about  $50,000.     Address  School  Board. 

Ellwood  City,  Pa.— Plans  of  Carlisle  & 
Sharrar,  Jenkins  Arcade,  Pittsburgh,  ap- 
proved for  proposed  City  Hospital.  J.  W. 
Oftut,    Chairman    Building    Committee. 

Harrlsburg,  Pa. — Erection  of  new  court 
house  under  consideration.  Address 
County    Commissioners. 

Lancaster,  Pa. — School  bonds  amount- 
ing to  $250,000  sold.  Address  Board  of 
Education. 

Palmerton,  Pa. — Citizens  March  28 
voted  to  issue  $35,000  bonds  for  erecting 
8-room  brick  school.  S.  D.  Costenbader, 
Secy.    School   Board. 

Philadelphia,  Pa. — School  bonds  for 
$2,500,000  will  be  sold  April  17  by  William 
Dick,   Secretary,   Board  of  Education. 

Contract  soon  to  be  let  for  erecting 
convenience  station  in  Westmoreland 
Park  at  Fifth  Street  and  Allegheny 
Avenue. 

Plans  being  prepared  for  2-story  and 
basement  fireproof  building  to  be  erected 
at  Falls  of  Schuylkill  and  for  fire  house 
and  hose  tower  on  Montgomery  and  Ger- 
ard Avenues  by  city. 

Pittsburgh,  Pa. — Site  on  Sandusky 
Street  purchased  for  proposed  William  M. 
Singer  Memorial  Research  Laboratory  to 
be  erected  for  Allegheny  General  Hos- 
pital. 

Preliminary  steps  being  taken  to  erect 
Sheraden-West  End  High  School;  cost 
not  to  exceed  $265,000. 

Swissvale,  Pa. — C.  Howard  Lloyd,  Tele- 
graph Building,  Harrlsburg.  retained  by 
Board  of  Education  to  prepare  plans  for 
proposed  high  school,  to  cost  $180,000. 

Turtle  Creek,  Pa. — Citizens  voted  $200,- 
000  bonds  to  erect  new  high  school.  Ad- 
dress Board  of  Education. 

Frederick,  Md. — Citizens  reported  in 
favor  of  erecting  dormitory  on  Hood  Col- 
lege  grounds,    costing  about    $50,000. 

Maryland. — Legislature  has  passed  on 
the  following  appropriations:  For  roads. 
$2,500,000,  Baltimore  to  be  given  $540,000 
of  this  sum;  bridge  over  Slnepuxent  Bay 
at  Ocean  City,  $200,000;  armories  at 
Hyattsville,  Westminster  and  Cambridge, 
$100,000;  buildings  at  the  Maryland  Agri- 
cultural College,  $174,000;  dormitories  at 
Frostburg  Normal   School,    $26,000. 

Baltimore,  Md. — Senate  passed  bill  pro- 
viding for  5!1,000,000  bond  Issue  for  city 
schools. 

Wilmington,  Del.— Erection  of  $300,000 
library  at  Tenth  and  Market  Streets  con- 
templated. 

Plans  being  prepared  for  improving  and 
enlarging  Homeopathic  Hospital. 

Norfolk,  Va. — State  Legislature  passed 
bill  authorizing  issue  of  $45,000  school 
bonds  for  Washington  Magisterial  Dis- 
trict. 

Erection  of  $250,000  city  hall  and  mar- 
ket costing  $90,000  being  considered. 
Address    City   Clerk. 

Clarksburg,      W.      Va.— S.      W.      Ford, 

Prunty  Building,  is  architect  for  the  pro- 
posed Clarksburg  Hospital,  to  cost  $150.- 
000.  but  nothing  definite  will  be  done 
toward  erection  until  about  June.  Dr. 
W.    W.    Showalter,    Supt. 

Ronceverte,  W.  Va. — Board  of  Educa- 
tion contemplates  erecting  8-room  and 
auditorium    school,    to    cost    $30,000. 

Petersburg,  W.  Va. — School  bonds  for 
$200,000  will  be  sold  April  12  by  Finance 
Committee  of  Council.  C.  B.  Gill,  City 
Auditor. 

Clearwater,  Fla. — Court  house,  jail  and 
funding  bonds  for  $160,000  will  be  sold 
Anril  17  by  Countv  Commissioners.  (C. 
W.   Wlecking,   Clerk). 

Mobile,  Ala. — Board  of  Revenue  and 
Road  Commissioners.  Mobile,  have  sold 
$150,000    school    bonds. 

Bowling  Green,  Ohio. — Contract  .soon  to 
be  let  for  erecting  State  Normal  School, 
to  cost  about  $120,000.  Howard  &  Mer- 
rlam,  Archts.,  8  East  Broad  Street,  Co- 
lumbus. 

Bryan,  Ohio. — School  bonds  for  $120,000 
will  be  sold  Anril  18  by  F.  A.  Culbertson, 
Clerk  Board  Education. 


Chilllcothe,  Ohio. — Plans  being  pre- 
pared by  Major  Best,  State  Architect, 
Columbus,  for  the  memorial  building  to 
cost   $75,000.     Address   Memorial  Board. 

Cincinnati,  Ohio. — Tentative  plans  for 
an  addition  to  the  Windsor  School  ap- 
proved by  Building  Committee  of  the 
Board  of  Education  to  cust  $50,000.  Dr. 
J.  M.  Wlthrow,  Chairman. 

CIrclevllle,  Ohio.— Citizens  voted  $130,- 
000  bonds  to  erect  new  high  school.  Ad- 
dress  Board   of   Education. 

Cleveland,  Ohio. — City  Hall  bonds  for 
$425,000  will  be  sold  April  10  by  Sinking 
Fund  Commission. 

Trustees  of  Public  Library  purchased 
site  at  West  Twenty-fifth  Street  and 
Mapledale  Avenue  for  erecting  $25,000 
branch   library. 

City  Council  considering  a  $55,000  bond 
issue  for  constructing  municipal  bath 
house  at  St.  Clair  Avenue  and  East  Fifty- 
fifth   Street. 

Derby,  Ohio.— School  bonds  for  $25,000 
will  be  sold  April  24,  by  Miles  Green,  Clk. 
Board  Education. 

Conesvllle,  Ohio. — School  bonds  amount- 
ing to  $25,000  sold  by  Board  of  Education. 

Coshocton,  Ohio. — Mayor  Richardson 
submitted  plans  to  Council  for  addition 
to  City   Hospital;    estmated   cost,    $25,000. 

Eaton,  Ohio. — Courthouse  bonds  for 
$250,000  will  be  sold  May  1  by  Board  of 
County   Commissioners. 

Lakewood,  Ohio. — Councitmen  passed  a 
$30,000  bond  issue  for  erecting  flre  sta- 
tion.    Address  City  Clerk. 

MIddletown,  Ohio. — School  bonds  for 
$31,000  will  be  sold  April  18  by  Board 
Education    (W.   H.   Todhunter,  Clerk). 

Pleasant  City,  Ohio. — Matheny,  Allen  & 
Mounts,  Harrison  Building,  Columbun.  en- 
gaged to  prepare  plans  for  $40,000  school 
to  be  erected  here. 

Sclotovllle,  Ohio. — Board  of  Education 
considering  plans  for  addition  to  high 
school;    probable   cost  $25,000. 

Steubenvllle,  Ohio, — House  Committee 
on  Public  Buildings  and  Grounds  at 
Washington,  D.  C.  reported  in  favor  of 
an  additional  appropriation  of  $1.50,000 
for  constructing  public  building  accommo- 
dations at   Steubenvllle. 

Tlltonsvllle,  Ohio. — School  bonds  for 
$■15,000  will  be  sold  April  29,  by  Seth  Wil- 
liams, Clk.  Bd.  Educ.  Grover  Village 
School  Dist.,  Jefferson  County. 

Huntington,  Ind. — A  $28,000  high  school 
is  to  be  erected  in  Rock  Creek  Township. 
George    Brickley,    Township   Trustee. 

M.  D.  Brinnesman  &  Sons,  Huntington, 
are  architects  for  the  $25,000  school  to 
be   erected   in  Warren   Township. 

Lafayette,  Ind. — Trustees  of  Purdue 
University  have  decided  to  rebuild  ar- 
mory, recently  destroyed  by  lire,  to  cost 
$150,000. 

Terre  Haute,  Ind. — Trustees  of  Indiana 
State  Normal  School  considering  plans 
for   new   $100,000   Science   Hall. 

Lieters,  Ind. — Freyermuth  &  Maurer, 
South  Bend,  are  architects  for  the  school 

to  cost  $25,000. 

Detroit,  Mich.— Reported  City  Council 
appropriated  $200,000  for  erecting  tuber- 
culosis   hospital. 

Sturgis,  Mich.— Citizens  voted  $120,000 
bonds  to  erect  new  high  school  on  pres- 
ent site.     Address  Board  of  Education. 

Danville,  111. — Board  of  Supervisors  of 
Vermilion  County  voted  to  erect  new  cell 
house  at  the  county  Jail,  to  cost  $40,000. 

Jollet,  III. — School  Board  considering 
plans  for  erecting  addition  to  high  school. 

Tuscola,  ill. — Selection  of  site  for  pro- 
posed high  school  to  cost  about  $125,000 
being  considered.     Address  School  Board. 

Eau  Claire,  Wis. — George  Awsemb,  14 
East  Jackson  Boulevard,  Chicago,  111., 
is  architect  for  the  auditorium  and  arm- 
ory, which  is  to  cost  $70,000.  Address 
City    Clerk. 

La  Crosse,  Wis. — Board  of  Directors  of 
Lutheran  Hospital.  Seventh  Street  and 
Norman  Coulee  Road,  decided  to  erect 
four-story  addition,  costing  $35,000. 

Oshkosh,  Wis. — Reported  State  Normal 
School  recently  destroyed  by  fire  will  be 
rebuilt.  Address  William  Kittle,  Secre- 
tary State  Board  of  Normal  Regents, 
Madison. 

Bancroft,  Iowa. — Citizens  voted  $35,000 
bonds  for  erecting  new  school.  Address 
School    Board. 

Ware,  Iowa. — Citizens  voted  $40,000 
bonds  to  erect  new  school.  Address .  Clerk 
School  Board. 

Baudette,.  Minn. — School  bonds  for 
$40,000  will  be  sold  April  15.  by  E.  C. 
Middleton.  Deputy  Clerk  Independent 
School   Dist.    Ill,    Beltrami   County. 

Bird   Island,  Minn.— W.  L.  Alban.  Endl- 
cott Building,  St.  Paul,  Is  preparing  plans 
for     a     $65,000     school.       Address    H.     M. 
Melke,    Clerk    School    Board. 


166 


ENGINEERING     RECORD 


Vol.  73,  No.  15 


Owatonna,  Minn. — Election  soon  to  be 
held  to  vote  1125,000  bonds  for  erecting 
high  school  Address  Secretary  Board 
of    Education. 

Red  Wing,  Minn. — Citizens  voted  in  fa- 
vor of  erecting  a  $125,000  high  school  and 
a  $35,000  grade  school. 

Staples,  Minn. — School  costing  about 
$50,000  is  to  be  erected  to  replace  high 
school  recently  destroyed  by  fire.  Ad- 
dress  Board   of  Education. 

Warren,  Minn. — Board  of  Education 
considering  erecting  a  $50,000  high  school. 

Stafford,  Kan. — Citizens  voted  $35,000 
bonds  to  erect  high  school.  Address 
School  Board. 

Oavid  City,  Neb. — Bonds  amounting  to 
$60,000  for  erecting  high  school  sold.  Ad- 
dress   Board   of    Education. 

Havelock,  Neb. — School  bonds  amount- 
ing to  $35,000  sold.  Address  Board  of 
Education. 

Fargo,     N.     D. — Contract     will     be     let. 

Srobably  In  June,  for  erecting  St.  Luke's 
lospital,  fireproof,  and  cost  $50,000.    Paul 
Vlk,   Supt. 

Miller,  S.  D. — EIrection  of  $100,000  court 
house  being  considered.  Address  County 
Clerk. 

Missoula,  Mont. — Contract  soon  to  be 
let  for  erecting  fireproof  four-story  48  x 
150-ft.  brick  hospital  for  Northern  Pacific 
Beneficial  Assoc.:  cost  $85,000.  Address 
H.  B.  Smith,  Brokerage  Building,  St. 
Paul,   Minn. 

Norman,  Okla. — Citizens  voted  $40,000 
school  bonds.     Address  School  Board. 

Fort  Stockton,  Texas.^-Contract  soon  to 
be  let  for  erecting  three-story  school;  cost 
$50,000.  Address  George  Burnett,  Archt., 
Cameron  Building,  Waco. 

Marlln,  Texas. — Erection  of  $65,000  high 
school,  installation  of  sewer  system  and 
extension  of  waterworks  plant  contem- 
plated.    Address   The   Mayor. 

Marshall,  Tex. — See  "Bridges." 

Paris,  Texas. — The  fire  loss  to  this  city 
on  March  21  is  estimated  at  between  $10,- 
000,000  and  $15,000,000.  Steps  are  being 
taken  by  the  city  and  business  firms  to 
rebuild.  The  City  Plan  prepared  some 
time  ago  by  W.  H.  Dunn,  L,andscape  Ar- 
chitect, of  Kansas  City,  Mo.,  will  be 
adopted  by  city.  K.  G.  Tyler,  City  Engi- 
neer. • 

Plalnvlew,  Tex. — Plans  of  M.  L.  Waller, 
209  W.  Eighth  Street,  Fort  Worth,  ac- 
cepted by  Trustees  Plainfleld  High  School 
for   $50,000    high    school. 

Wichita  Falls,  Tex. — Plans  of  Sanguinet 
&  Staats  of  Fort  Worth  and  C.  J.  Pater 
of  Wichita  Falls  accepted  for  the  $225,000 
court  house.  Contract  will  be  let  after 
May  1. 

Calumet,  Okla. — Citizens  voted  In  fa- 
vor of  erecting  new  school.  Address 
Clerk   School   Board. 

Chico,  Cat. — Erection  of  a  $100,000  high 
school  contemplated.  Address  Board  of 
HIducation. 

San  Bernardino,  Cal. — All  bids  opened 
March  20  for  erecting  county  hospital 
have  been  rejected  by  Board  of  Super- 
visors.    U.   R.   Pratt.  Clerk  of  Board. 

Vlctorvllte,  Cal. — Plans  being  prepared 
by  Lester  H.  Hibbard,  634  Marsh  Strong 
Building,  Los  Angeles,  for  a  1-story  brick 
or  hollow  tile  high  school,  for  which 
$30,000  bonds  will  be  sold. 

Tucson,  Ariz. — A  central  power  and 
heating  plant  is  to  be  erected  at  School 
of  Mines  of  the  University  of  Arizona,  to 
cost,  including  equipment,  about  $95,000, 
work  will  be  done  by  day  labor;  an  en- 
gineering building,  cost  $175,000,  Is  to  be 
erected  soon,  also  by  day  labor.  R.  S. 
King,    Supt.    of   Construction. 

KImberly,  Idaho. — Citizens  voted  to 
Issue  bonds  for  erecting  8-room,  two- 
story  and  basement,  brick  and  concrete 
school,  for  which  plans  are  being  pre- 
pared; cost  $40,009. 


Newark,  N.  J.— Until  April  26.  by  Board  Henryetta,  Okla.— Until  April  19,  by  •Charles  City,  Iowa.— Contract  for  con- 
Education  (E.  D.  Argue,  Secy.)  for  con-  Board  of  Education  (John  F.  Hefiey,  structing  U.  S.  Post  Office  awarded  A.  W. 
struction  and  completion  of  addition  to  Secy.),  for  erecting  school  to  cost  $35,000.  Lane,  19  South  La  Salle  Street,  Chicago, 
John  Catlin  School.     Cost  $127,000.  Hawk  &  Parr,  Archts.,  Oklahoma.  at  $46,362. 


BIDS     DESIRED. 

Boston,  Mas*. — Until  April  14,  by  Re- 
vere Street  School  Committee,  Albert  S. 
Burnham,  Chmn.)  for  erecting  a  school 
on  Revere  Street.  Hall  &  Cook,  Archts., 
125  Tremont  Street,   Boston. 

Newport,  R.  I. — Until  May  15,  by  Jas. 
A.  Wetmore,  Acting  Supervising  Archt., 
Treas.  Dept.,  Washington,  D.  C,  for 
erecting  ixtst  office  and  custom  house  at 
Newport. 

Bristol,  Conn. — Until  April  10,  by  W.  H. 
Cox.  Chmn.  Bristol  High  School  Comn., 
for  erecting  high  school.  Separate  bids 
for  heating,   ventilating,   plumbing,   etc. 

Walllngford,  Conn.— Until  April  24,  by 
A.  B.  Morrill,  Secy.  High  School  BIdg. 
Committee,  Town  Hall,  for  erecting  fire- 
proof high  school:  estimated  cost  $115,000. 
John  T.  Simpson,  Archt.,  Essex  BIdg., 
Newark,   N.  J. 

Caldwell,  N.  J.— Until  April  12,  by 
Board    Education,    for    erecting    school. 

Hoboken,  N.  J.— Until  April  12,  by  City 
Commissioners,  for  erecting  addition  to 
high  achool,  estimated  to  cost  $76,000. 


Newark,  Del. — Reported  desired  until 
April  17.  for  erecting  three-story  brick 
and  marble,  51  x  235  ft.  building  with  wing 
45  s  65  ft.,  for  Delaware  College.  Sep- 
arate bids  for  heating,  ventilating,  elec- 
trical work,  elevators,  etc.  Day  &  Klau- 
der,  Archts.,  925  Chestnut  Street,  Phila- 
delphia, Pa. 

Jacksonville,  Fla. — Until  April  16,  by 
Board  Public  Instructions  (F.  A.  Hath- 
away, Co.  Supt.)  for  erecting  a  brick 
scliool  building  at  Murray  Hill,  near 
Jacksonville.  Mellen  C.  Greeley,  Archt., 
Jacksonville. 

Jackson,  Ky. — Until  April  18.  by  Alfred 
Russell,  County  Clerk,  for  erecting  brick 
and    stone   Jail,    to    cost    $26,000. 

Athens,  Ohio.— Until  April  21,  by  Board 
County  Commissioners,  for  furnishing  ma- 
terial and  erecting  Children's  Home. 
Ritter  &  Bates,  Archts,  Portsmouth. 

Columbus,  Ohio. — Until  April  16,  by  Bd. 
of  Education,  for  erecting  a  two-story 
and  basement  school  in  Kinnikinick;  fire- 
proof, and  cost  $30,000.  Matheny,  Allen 
&  Moments,  Archts.,  310  Huntington 
BIdg.,    Columbus. 

Reported  desired  until  April  16,  by  Ohio 
Board  of  Administration,  for  two  and 
three-story  brick  and  stone.  80  x  138  ft. 
dormitory  building,  for  said  Board.  Rich- 
ard McCarty  &  Bulford,  Archts.,  Hart- 
man  BIdg. 

Dover,  Ohio. — Until  April  25,  by  Board 
Education  Dover  Township  Rural  Dlst, 
(G.  F.  Steeber,  Clk.),  for  furnishing  ma- 
terial and  erecting  a  fireproof  school. 
Bids  desired  as  a  whole  or  separately. 
Bids  for  labor  and  material  must  be 
stated  separately.  J.  E.  Lewis,  154  West 
High    Street,    New   Philadelphia,    Archt. 

Evansvllle,  Ind. — Until  May  10  (exten- 
sion of  date  from  April  26)  by  Supervis- 
ing Architect,  Washington,  D.  C,  for 
constructing  U.  S.  Post  Office  at  Evans- 
vllle. 

Huntington,  Ind.— Until  April  24,  by 
County  Superintendent  of  Schools,  for 
erecting  two-story  and  basement  brick 
school.  Separate  bids  for  heating,  ven- 
tilating,  plumbing,  etc. 

Sharpsvllle,  Ind.— Until  April  18  by  J.  L. 
Romack,  Trus.  Liberty  'Township,  for 
erecting  a  brick  and  stone  schooL 

Lansing,  Mich.— Until  April  19,  by  A. 
M.  Brown,  Secy.  State  Board  Agriculture, 
for  furnishing  material  and  erecting  an 
engineering  building,  a  wood-working 
building,  machine  shop,  and  a  forge  and 
foundry  building  for  the  Michigan  Agri- 
cultural College,  at  East  Lansing.  Sepa- 
rate bids  desired  on  each  building.  Ed- 
wyn  A.  Bowd.  Archt.,  Lansing. 

Anthon,  la. — Reported  desired  until 
April  18,  for  erecting  a  school.  Sepa- 
rate bids  for  plumbing,  electric  and  wir- 
ing, etc.  J.  H.  Craddock,  Archt.,  Omaha, 
Neb. 

Boxholm,  Iowa. — Until  April  24,  by 
Board  Education  (Axel  Westeen,  Secy.), 
for  erecting  two-story  high  and  grade 
school.  Separate  bids  for  plumbing,  heat- 
ing, electric  wiring,  etc.  W.  F.  Ger- 
mandt,  Archt.  Suite,  437-439  Keellne 
BIdg.,  Omaha,  Neb. 

West  Liberty,  Iowa.— Until  April  17,  by 
Theodore  Jones,  Secy  Board  Education, 
for  erecting  high  school  for  which  citi- 
zens recently  voted  $76,000  bonds.  Proud- 
foot,  Bird  &  Rawson,  Archts.,  Des  Moines. 

St.  Paul,  Minn. — Reported  desired  until 
April  10  by  Board  Control  for  erecting 
another  story  on  east  ward  of  hospital; 
probable  cost  $30,000. 

St.  Paul,  Minn. — Lowest  bid,  opened 
March  27,  for  erecting  three  Carnegie 
branch  libraries,  submitted  by  Cameron 
Company,  Ryan  Annex,  at  $66,050. 

Emporia,  Kan. — Reported  desired  until 
April  17,  by  Trustees  of  College  of  Em- 
poria, for  furnishing  material  and  erect- 
ing an  Administration  building.  J.  H. 
Felt  &  Co..  Archts.,  Kansas  City,  Mo. 

Marquette,  Kan. — Until  about  May  1, 
by  Board  of  Eduction,  for  erecting  a 
school  for  which  the  citizens,  March  28, 
voted  to  issue  $35,000  bonds.  H.  E.  Bruce, 
Pres.  Board  Education. 

Oakland,  Neb. — Reported  desired  until 
April  12,  by  A.  P.  Wickstrom,  Secy. 
Board  Education,  for  erecting  two-story 
school.      Probable   cost    $50,000. 

Osbabrook,  N,  D.  —  Reported  desired 
until  April  12,  for  erecting  an  eight-room 
concrete  and  hollow-tile  school  mechan- 
ical ventilation,  and  Kewaunee  pneumatic 
tank  water  supply,  etc.  H.  G.  Lyken, 
Consulting   Engr.    Grand    Forks. 

Miles  City,  Mont.— Until  April  16,  by 
Miles  City  Hospital,  at  office  of  Miles 
City  Chamber  of  Commerce,  for  erecting 
hospital  and  power  house  for  Miles  City. 

Jefferson  City,  Mo. — See  "Miscellane- 
ous." 

Houston,  Tex.— Until  April  10,  by  E. 
B.  Bonney,  City  Secretary,  for  erecting 
gymnasium  for  North  Side  Junior  High 
School.  M.  J.   Sullivan,   City  Architect. 

LIscomb,  Tex,— Until  April  10,  by  W.  H. 
Seawell,  County  Judge,  for  furnishing 
material  and  erecting  court  house. 


Roseburg,  Ore. — Until  about  May  1,  by 
Roscoe  M.  Green,  Clerk  School  District 
Xo.  4,  Roseburg,  for  erecting  a  concrete, 
brick,  steel  and  wood  school,  costing 
$70,000.  F.  Manson  White,  Archt.,  Port- 
land. 

Los  Angeles,  Cal.— Until  April  13,  by 
Board  Education  (Wm.  A.  Sheldon, 
Secy)  for  erecting  one  story  and  base- 
ment 6  room  brick  and  concrete  school  on 
Marengo  Heights.     Probable   cost  $30,000. 

Salt  Lake  City,  Utah,— Until  about  May 
20,  by  Board  of  Education  (L.  P.  Judd, 
Clerk),  for  erecting  two  brick  and  con- 
crete schools  costing  $50,000  each.  C.  S. 
McDonald,  Archt..   Salt  Lake  City. 

Hamilton,  Ont.— Until  April  10,  by 
Chester  S.  Walters,  Mayor,  for  erecting 
nurses'  home  for  Mt.  Hamilton  Hospital. 
Stewart  &  Wltton,  Archts.,  Hamilton 
Provident  &  Loan  Chambers. 

Toronto,  Ont. — Reported  desired  until 
April  11,  by  Board  Control,  for  erecting 
barn  at  the  Jail  Farm.  Probable  cost, 
$25,000. 

PRICES     AND     LETTINGS. 
•kindicates  award  of  contract. 

♦Portsmouth,  N.  H. — Contracts  for 
erecting  three-story  brick  building  for 
Army  &  Navy  Association  awarded  as 
follows:  General  contract.  Lord  &  Per- 
kins; plumbing,  John  G.  Sweetser;  elec- 
trical work,  Chadwick  &  Trefethen;  total 
cost  about  $30,000.  (Bidders  all  of  Ports- 
mouth.) 

•  Providence,  R.  I. — Contract  for  erect- 
the  tuberculosis  hospital  awarded  by 
Board  of  Control  to  Ernest  Whitehead, 
Worcester,  Mass.,  at  $85,227;  heating  to 
John  Stone.  Fall  River,  Mass.,  at  $11,723 
and  plumbing  to  E.  J.  Sullivan  at  $12,416. 

•Torrlngton,  Conn. — Contract  for  erect- 
ing school  on  Riverside  Avenue  awarded 
Louis  Longhi  &  Brother  of  Torrlngton,  at 
$37,910. 

•Mlddletown,  Conn. — Contract  for  re- 
modeling the  Memorial  Chapel  at  Wesley- 
an  University  awarded  Mylchreest  Broth- 
ers,   Middletown;    cost,    about    $30,000. 

•  East  Aurora,  N.  Y. — Contracts  for 
erecting  high  school  awarded  as  follows: 
General  contract,  George  Schaft,  Buffalo; 
heating  and  ventilating,  Lewis  &  Capron, 
Chicago,  111.,  and  plumbing,  George  H, 
Van  Keuren,  East  Aurora;  total  cost 
about    9125,000. 

•Philadelphia,  Pa. — Contract  awarded 
Fred  A.  Haven  Co.,  846  North  Nineteenth 
Street,  for  erecting  one-story,  89  x  38  ft., 
concrete  stone  and  terra  cotta,  Public 
Library  at  Hunting  Park  and  Wayne 
Avenues;  cost  $45,000. 

•South  Bethlehem,  Pa. — Contract  for 
erecting  U.  S.  Post  Office  awarded 
Thomas    W.     Cissell,    Wooster,    Ohio,    at 

$71,500. 

•Wheeling,  W.  Va. — Contract  for  erect- 
ing two-story  brick  and  concrete  school 
awarded  J.  R.  Butts  &  Son  Company, 
Wheeling,  at  $90,000  for  complete  struc- 
ture. F.  Stanton,  Clerk  Board  of  Edu- 
cation. 

•Durham,  N.  C. — Contract  for  erecting 
two  school  buildings  awarded  J.  A.  Jones 
Construction  Company  of  Charlotte  at 
$69,556. 

Savannah,  Ga. — E.  Morgan,  Savannah, 
submitted  lowest  bid  for  erecting  build- 
ings at  U.  S.  Quarantine  Station,  Savan- 
nah, at  $28,373. 

•Cincinnati,  Ohio, — Contract  awarded 
March  31  by  General  City  Hospital  Com- 
mission for  erecting  medical  school  to 
Westlake  Construction  Company,  Mer- 
cantile Building,  St.  Louis,  Mo.,  at  $250,- 
000.  Hannaford  &  Sons,  Archts.,  Hulbert 
Block. 

•Huntington,  Ind, — Contract  awarded 
William  Everly,  Indianapolis,  for  erecting 
high  school  at  $153,930.  Next  three  bid- 
ders: John  A.  Schumacher,  Indianapo- 
lis, $157,500;  Watson  Stichban,  Haskins, 
Ohio,  $159,738.  and  Beusching,  Tagerman 
&  Co.,  Fort  Wayne,  $160,044. 

Taylorvllle,  III. — Following  are  four  low- 
est bids  opened  March  24  by  Supervising 
Architect,  Washington,  D.  C,  for  con- 
structing U.  S.  Post  Office  at  Taylorville, 

(a)  limestone,  (b)  sandstone:  Balkln 
Construction  Company,  Monadnock  BIdg., 
Chicago,  111.,  (a)  $46,370;  W.  G.  Carter 
Company,  Chamber  of  Commerce  BIdg., 
Chicago,  (a)  $46,599  and  (b)  $47,983; 
Original      Cabinet     Company,      Evanston, 

(b)  $47,000;  G.  W.  Stiles  Construction 
Company,  Rookery  BIdg.,  Chicago,  (b) 
$49,000;  Anderson-Strandberg  Company, 
Association  Building,  Chicago,  (a)  $46,- 
466;  B.  S.  Wahlman,  Ishpeming,  Mich., 
(I,)  $48,300;  W.  D.  Lovell.  Minneapolis, 
Minn.,   (a)  $46,157. 

•Antlgo,  Wis. — Contract  for  erecting 
U.  S.  Post  Office  awarded  W.  D.  Lovell, 
Minneapolis,  Minn.,  at  $59,776. 

•Alta,  Iowa. — Contract  for  erecting 
school  awarded  Thomas  Parks,  Storm 
Lake,  at  $70,500;  plumbing,  L.  S.  Dlu- 
gosch.    Storm    L<ake,    $14,000. 


•New  Hampton,  Iowa.  —  Contract 
awarded  Stark  &  Co.  of  Cedar  Rapids  for 
erecting  four-story,  104  x  42  ft.,  brick 
hospital  here  for  Servant  Sisters  of  the 
Holy  Ghost;  cost  about  $60,000. 

•Sloan,  Iowa. — Dubel  &  Anderson, 
Sioux  City,  have  general  contract  for 
erecting  consolidated  school,  and  Orr  & 
Graves,  Sioux  City,  for  heatmg  and 
plumbing;  probable  total  cost  about 
$65,000. 

•  North  Platte,  Neb. — Contract  for 
erecting  school  (bids  opened  March  20) 
awarded  by  Board  of  Education  (A.  F. 
Streitz,  Secy),  to  McMichall  Bros.,  North 
Platte,  at  $60,325.  Other  bidder,  F.  C. 
McMichael,  North  Platte,  $65,687. 

•St.  Charles,  Mo. — Contract  for  erect- 
ing Niccolls  Hall  at  Lindenwood  College 
awarded  Westlake  Construction  Co.,  Mer- 
cantile  Building,    St.    Louis,    at    $65,000. 

•  Brea,  Cal. — Contract  for  erecting  two- 
story  hollow  tile  school  for  Randolph 
School  Dist.  (bids  opened  March  24) 
awarded  George  A.  Daniels,  910  Herkimer 
Street,  Pasadena,  at  $42,489.  Other  bid- 
ders. B.  D.  Kronnick,  3901  Hill  street, 
Los  Angeles,  $43,489;  A.  E.  Bird,  Santa 
Ana,  $48,084;  J.  E.  Preble,  Santa  Ana, 
$55,000.  Elmore  R.  Jeftery  and  Frank  R. 
Schaefer,  Archts.,  1201  Van  Nuys  BIdg,, 
Los  Angeles. 

Walla  Walla,  Wash.— Following  are  bids 
opened  March  24  by  School  Board  for 
erecting  (a)  Ninth  Street  Grade  School 
and  (b)  addition  to  High  School;  A.  J. 
McLean,  Walla  Walla,  (a)  $46,740;  (b) 
$101,566;  A.  C.  Sweatt  &  Company,  Spo- 
kane, (a)  $63,000;  (b)  $105,194;  J.  J.  Law- 
rence, Spokane,  (a)  $46,964. 

•Contract  for  erecting  above  schools 
awarded  J.    A.   McLean,   of  Walla  Walla 

•  Los  Angeles,  Cal. — Contract  for  erect- 
ing four-story  brick  and  concrete  high 
school  awarded  as  follows:  General  con- 
tract, Barber-Bradley  Construction  Com- 
pany. 1824  East  Fifteenth  Street,  at  $395,- 
652;  heating  and  ventilating.  Western 
Heating  Company,  Union  League  BIdg., 
$28,628;  plumbing,  Arthur  Hess,  Baker- 
Detweller  BIdg.,  $22,548;  wiring,  Southern 
California  Electric  Company,  625  South 
Main  Street,  $13,158;  boilers.  Western 
Heating  Company,  $5,785.  John  C.  Aus- 
tin,   Archt.,    1120    Baker-Detweller    BIdg. 

•Tiicson,  Ariz. — Contract  for  erecting 
city  hall  awarded  Weymouth  Crowell,  2026 
West  Ninth  Street,  Los  Angeles,  at 
$47,520. 
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PROPOSED     WORK. 

Exeter,  N.  H.— Trustees  of  Phillips 
Exeter  Academy  purchased  site  on  Court 
and  Oilman  Streets  for  proposed  gym- 
nasium to  cost  $100,000. 

Boston,  Mass. — Erection  of  a  $125,000 
club  building  for  Bunker  Hill  Boys'  Club, 
Charlestown,  contemplated.  Frank  S. 
Mason,    secretary. 

Wakefield,  Mass. — Masons  contemplat- 
ing erecting  2-story  granite  clubhouse  for 
Golden   Rule   Lodge;    cost  about   $30,000. 

Providence,  R,  I. — Rhode  Island  Hospital 
Company  is  having  plans  prepared  by 
York  &  Sawyer,  50  East  Forty- first  Street, 
New  York,  for  a  large  fireproof  addition 
to  present  building. 

Hartford,  Conn, — Reported  competitive 
plans  win  be  received  until  April  25 
for  Y.  W.  C.  A.  building.  Francis  R. 
Cooley,  Chairman  Building  Committee. 

Albany,  N.  Y. — Contract  soon  to  be  let 
by  Fuller  &  Hobinson,  95  State  Street, 
Ajchts.,  for  erecting  4'-story  and  base- 
ment warehouse,  136  x  233  ft.,  at  Church, 
Daliius,  Westerlo  and  Lansing  Streets, 
concrete  construction,  for  Globe  Ware- 
house Co.    (Thomas  Ward,   Pres.). 

Albany,  N.  Y. — Building  Committee  of 
Ojibway  Tribe  No.  307,  Improved  Order 
of  Red  Men,  recommends  erecting  3-story 
store  and  lodge  building  on  Quail  and 
Sherman    Streets,    costing    about    $40,000. 

Brooklyn,  N.  Y. — Contract  soon  to  bs 
let  for  erecting  five-story  and  basement, 
fireproof  addition  at  144  Remsen  Street, 
for.  Hamilton  Club;  cost  about  $60,000. 
William  A.  Boring,  Archt..  32  Broadway, 
New  York. 

Plans  being  prepared  for  Young  Men's 
Hebrew  Association  Building  to  be  erect- 
ed in  Borough  Park;  estimated  cost,  $30,- 
000.  Asher  Dann,  4920  Fourteenth  Ave- 
nue, Borough  Park,  Chairman  Building 
Committee. 

E.  M.  Adelsohn,  1776  Pitkin  Ave.,  is 
architect  for  4-story  brick  store  and  loft 
building  to  be  erected  at  250  South  Third 
Street  for  Lowell  Construction  Company. 

Frank  J.  Helmle,  190  Montague  Street, 
retained  to  prepare  plans  for  proposed 
$150,000  golf  clubhouse  to  be  erected  at 
Sheepshead  Bay.  Joseph  T.  McMalion, 
188  Montague  Street,  reported  interested. 

J,  J.  Diemer  and  E.  C.  W.  Dietrich,  118 
East  Twenty-eighth  Street,  New  York, 
are    associate    architects    for    brick    and 
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stone  edifice  to  be  erected  on  Harman 
Street  and  St.  Nicholas  Avenue,  for  St. 
Andrews  Lutheran  Church;  cost  $35,000. 
Rev.  Orlando  S.   Yerger,   Pastor. 

Buffalo,  N.  Y. — Lafayette  Hotel  Co., 
Washington  and  Clinton  Streets,  filed 
plans  for  3-story  banqueting  hall  addi- 
tion to  be  erected  on  ElUcott  Street;  cost, 
$35,000. 

Jamestown,  N.  Y. — ^Reported  competi- 
tive plans  being  received  by  the  Manu- 
facturing Association,  Jamestown  (Cyrus 
Jones,  Chairman,  Building  Committee), 
for  8-story  brick  furniture  exposition 
building  to  be  erected  at  Second  and 
Washington  Streets;  cost,  approximately 
$200,000. 

New  York,  N.  Y. — Plans  being  pre- 
pared by  Holabird  &  Roche,  104  South 
Michigan  Ave.,  Chicago,  111.,  for  16-story 
building  to  be  erected  at  21  West  Thirty- 
eighth  St.,  for  Lane  Bryant. 

Plans  filed  for  erecting  following  build- 
ings: 6-story  brick  apartment  building  at 
341  West  Forty-fifth  Street  for  Forty- 
eighth  Street  Co.,  cost  $140,000,  Gronen- 
berg  &  Leuchtag,  Archts.,  303  Fifth  Ave- 
nue; two  5-story  brick  apartment  houses 
on  Washington  Avenue  and  173rd  Street 
for  V.  R.  Building  Corp,  total  cost  $150,- 
•00,  Charles  B.  Meyers,  Archt.,  1  Union 
Square:  four  5-story  brick  tenements  on 
190th  Street  and  Wadsworth  Avenue  for 
Zagon  Realty  Co.,  Inc.,  total  cost  $160,000, 
Irving  Margon,  Archt.,  370  East  149th 
Street;  2-story  fireproof  garage  on  Broad- 
way and  152nd  Street  for  Crompton 
Building  Corp.,  cost  $60,000,  Homer  A. 
Reid,  Archt.,  347  Fifth  Avenue;  12-story 
fireproof  store  and  loft  building  at  10 
Bast  Thirty-eighth  Street  for  Charles 
Scrlbner,  cost  $150,000,  Ernest  Flagg, 
Archt..    109    Broad    Street. 

Erection  of  a  theater  on  161st  Street 
and  Melrose  Avenue,  reported  contem- 
plated by  No.  837  Washington  Avenue 
fiiealty   Company;    probable   cost   $125,000. 

Plans  being  prepared  for  an  eight  or 
nine-story  clubhouse  which  the  Prince- 
ton Club,  121  East  Twenty-first  Street, 
Intends  erecting  at  Park  Avenue  and 
Fifty-eighth   Street. 

Maximilian  Zipkes,  405  Lexington  Ave- 
nue, engaged  to  prepare  plans  for  two 
flve-storj  apartment  buildings  which 
Number  One  Realty  Company,  353  Fifth 
Avenue,  intends  erecting  on  Broadway 
and  184th  St. 

Plans  prepared  by  Cross  &  Cross,  10 
East  Forty-seventh  Street,  for  15-story 
granite,  brick  and  terra  cotta  office  build- 
ing to  be  erected  at  60  Liberty  Street,  for 
William  Henry  Barnum  and  William 
Everdell,  Jr. 

Elizabeth,  N.  J. — Y.  M.  C.  Association 
(E.  B.  Moore,  President)  contemplates 
erecting  4-story  brick,  135  x  145-ft.  build- 
ing at  322  North  Broad  Streeet;  cost, 
about    $160,000. 

Jersey  City,  N.  J.— Jacob  Welitoff,  13 
Wegrman  Court,  Jersey  City,  will  erect 
a  5-story  brick  100  x  70-ft.  apartment 
house  at  Communlpaw  Avenue  and 
Woodruff    Street. 

West  New  York,  N.  J.— Frank  Weis- 
berg  and  William  Cadel,  Eleventh  Street, 
reported  will  erect  four  apartment  houses 
on  Park  Avenue  and  Tenth  Street,  to 
cost  a  total  of  $145,000. 

Duquesne,  Pa. — Permit  has  been 
granted  for  enlarging  freight  station  of 
Pennsylvania  Railroad  (Alex.  C.  Shand, 
Ch.  Engr.,  Philadelphia)  by  erecting  a 
three-story   addition,    costing   $175,000. 

Philadelphia,  Pa. — Plans  being  prepared 
by  A.  J.  Sauer  &  Co.,  1112  Chestnut 
Street,  for  4-8tory  addition  to  George  H. 
Sherwood  &  Son's  loft  building. 

PIttsburyn,  Pa. — Oakland  Presbyterian 
Church  has  decided  to  erect  new  edifice 
at  cost  of  about  $30,000.  Rev.  William 
E.  Howard,  Pastor. 

Plans  being  prepared  by  Harry  S.  Balr, 
Vandergrift  Building,  for  a  theater,  lodge 
and  billard  hall,  to  be  erected  at  Liberty 
Avenue  and  Mathilda  Street.  Cost, 
$40,000. 

Reported  plans  completed  for  an  annex 
to  the  station  of  the  Pennsylvania  R.  R. 
(Alex.  C.  Shand,  Ch.  Eng.,  Philadelphia.) 

South  Bethlehem,  Pa. — Plans  being  pre- 
pared by  A.  W.  Leh,  South  Bethlehem, 
for  a  $30,000  church  to  be  erected  for 
First    Evangelical    Congregation. 

Baltimore,  Md. — Reported  American 
Radiator  Company,  1004  Munsey  Build- 
ing, will  erect  a  warehouse  on  Carey  and 
Wioomeco    Streets. 

Clyde  N.  Fritz,  Munsey  Bldg.,  is  archi- 
tect for  3-story  apartment  house  to  be 
erected  near  Druid  Hill  Park.  Cost, 
$25,000. 

Washington,  D.  C. — Horace  W.  Peasloe. 
g07  Seventeenth  Street,  N.  W.,  Is  archi- 
tect for  photoplay  house  to  be  erected  at 
Fourteenth  and  Irving  Streets  N.  W.,  for 
Federal  Amusement  Co.,  Inc.;  cost  about 
$100,000. 

Richmond,  Va. — Revised  plans  com- 
pleted for  union  passenger  station  to  be 
erected  in  the  West  End.  Chesapeake  & 
Ohio  Railway.  F.  I.  Cabell,  Ch.  Engr., 
Richmond,    reported    Interested. 

Birmingham,  Ala. — Steps  being  taken  to 
erect  new  edifice  for  Ruhama  Baptist 
Church  to  cost  about  $40,000.  Rev.  H.  H. 
Hibbs,  Paator. 


Shreveport,  La. — Maple  Camp,  W.  O. 
W..  intends  erecting  two  or  three-story 
lodge  building  on  Texas  Avenue  and  Hope 
Street.;    cost    approximately    $30,000. 

Akron,  Ohio. — Franz  Warner,  Hippo- 
drome Building,  Cleveland,  engaged  to 
prepare  plans  for  $200,000  terminal  build- 
ing to  be  erected  here  for  Northern  Ohio 
Traction  &  Light  Co.  (E.  D.  Eckroad, 
Engr.  Maintenance  of  Way,  Akron). 

Brewster,  Ohio. — Reported  plans  being 
prepared  for  a  $50,000  Y.  M.  C.  A.  build- 
ing to  be  erected  here  for  Wheeling  & 
Lake  Erie  R.R.  (W.  L.  Rohbock,  Ch. 
Engr..   Cleveland). 

Cleveland,  Ohio. — Plans  prepared  by 
Frank  King,  Permanent  Building,  for  an 
11-story.  20  x  120-tt..  100-room  hotel  for 
Lewis  Maxa.  to  be  erected  on  the  Public 
Square,  adjoining  the  Terminal  Hotel. 
Estimated   cost,    $125,000. 

Plans  filled  for  two-story  brick,  steel, 
and  concrete  substation  to  be  erected  at 
2497  East  Fifty-fifth  Street,  for  Illumi- 
nating Company;  Cuyshoga  Building;  cost 
$35,000.  - 

Howard  P.  Ellis.  1110  Euclid  Avenue, 
and  Frank  M.  Drew,  717  Euclid  Avenue, 
are  planning  a  theater  132  x  142  ft.  on 
Vincent  Avenue,  near  East  Ninth  Street, 
to  cost  $385,000.  George  B.  Post,  101  Park 
Avenue,    New   York.    N.    Y.,    Archt. 

Henry  Bradiek,  1001  Illuminating  Bldg., 
Is  architect  for  $25,000  motion-picture 
theater,  to  be  built  at  2236  West  Four- 
teenth Street,  by  Thomas  Urbansky. 

Columbus,  Ohio. — Plans  being  prepared 
by  Richards,  McCarty  &  Bultord,  Hart- 
man  Building,  for  2-story,  brick,  con- 
crete, fireproof  store  and  office  building 
to  be  erected  for  Mutual  Life  Insurance 
Co.;    cost,   about  $60,000. 

Toledo,  Ohio. — Trustees  of  St.  Ste- 
phen's Evangelical  Lutheran  Church 
planning  to  erect  new  edifice  on  Broad- 
way. 

Bloomlngton,  Ind. — Plans  completed  for 
$40,000  stone  mausoleum  which  the 
Bloomlngton  Mausoleum  Company  will 
erect   in   Rose   Hill  Cemetery. 

Fort  Wayne,  Ind. — Council  No.  451, 
Knights  of  Columbus,  planning  to  erect 
lodge  building,   cost  $60,000. 

Detroit,  Mich. — C.  Howard  Crane,  2323 
Dime  Bank  Building,  is  architect  for 
3-story  brick  and  terra  cotta  store  and 
theater  building  to  be  erected  on  Wood- 
ward Avenue  and  Silbey  Street  for  De- 
troit-Colonial Theater  Co. 

Masons  intend  erecting  new  Temple  on 
Bagg  Street  and  Second  Avenue. 

lona,  Mich. — Plans  of  Joseph  E.  Mills 
&  Son,  Kresge  Building,  Detroit,  accept- 
ed for  $30,000  Odd  Fellows  Lodge  building 
to  be  erected  on  West  Main  St. 

Chicago,  III. — Plans  prepared  for  Mary 
Daws  Hotel  for  Women  which  Charles  G. 
Daws.  125  West  Monroe  Street,  intends 
erecting  as  a  memorial  to  his  mother; 
probable   cost,    $125,000. 

Danville,  III. — St.  John's  Evangelical 
Church  and  parsonage  to  be  erected  at  a 
cost   of  $100,000.     Address    Pastor. 

Peru,  III. — St.  Mary's  Roman  Catholic 
Church  Intends  erecting  new  edifice  to 
cost  about  $30,000.  Rev.  P.  O'C.  CuUeton. 
Pastor. 

Milwaukee,  Wis.— Schmidt.  Garden  & 
Martin,  104  S.  Michigan  Avenue,  Chicago, 
111.,  are  architects  for  proposed  four- 
story  and  basement,  brick,  concrete  and 
steel  hospital  to  be  erected  for  Columbia 
Hospital  Association  on  Frederick  Ave- 
nue; cost  about  $300,000. 

Albert  Lea,  Minn. — A.  T.  Hatterberg 
and  James  Otterson  propose  erecting  on 
West  William  Streeet  a  modern  fireproof 
building. 

BemldJI,  Minn. — Reported  contract  soon 
to  be  let  by  Morris  Kaplan,  Bemidji,  for 
erecting  2-story  store  and  office  building, 
to   cost   $30,000. 

Minneapolis,  Minn. — Thorpe  Bros.,  An- 
drus  Building,  will  erect  for  the  Goodrich 
Tire  Company  a  3-story  brick  66  x  150-ft. 
building  at  Thirteenth  Street  and  Har- 
mon  Place,    to   cost  $60,000. 

St.  Paul,  Minn.— Sperry  Realty  Com- 
pany. 207  Pittsburgh  Building,  intends 
erecting  $200,000  commercial  building  on 
Jackson   and   Grove    Streets. 

William  B.  Hatton.  681  St.  Peter  Street, 
is  contemplating  erecting  a  family  hotel 
at  35  East  Tenth  Street,  costing  $400,000. 

Omaha.  Neb. — Reported  Omaha  Ath- 
letic Club  plans  erecting  an  eight  or  ten- 
story     building,     to     cost     approximately 

$400,000. 

Kimball,  S.  D. — Milwaukee  system  will 
erect  a  new  passenger  station  and  freight 
depot  here. 

Nevada,  Mo.— Knights  of  Pythias  In- 
tend erecting  convention  hall  to  cost 
$35,000. 

Helena,  Ark. — S.  J.  Weigel.  Central 
Hank  Building.  Little  Rock,  is  preparing 
plans  for  a  $25,000  apartment  house 
which  B.   C.   Founcey  will  erect. 

Beaumont,  Texas. — Plans  completed  for 
Y.  M.  C.  A.  building  to  be  erected  on 
Caldcr  and  Pearl  Streets;  cost  $25,000. 

Contract  about  to  be  let  for  erecting 
three-story  business  building  for  Phelan- 
Josey  Grocery  Company;  cost  $45,000. 
*  'ooke  &  Company,   Archts..  Beaumont. 


Galveston,  Tex. — Plans  being  prepared 
by  Stowe  &  Stowe,  222  Twenty-second 
Street,  for  five-story  reinforced  concrete 
addition  to  store  of  Peter  Gengler  Co.,  on 
Postofflce  Street. 

Houston,  Tex. — Plans  completed  by  F. 
W.  Steinman  &  Son,  Beaumont,  for  a  brick 
warehouse  which  B.  Deutser  Furniture 
Company,  Beaumont,  will  erect  in  Hous- 
ton;  cost  $25,000. 

Seguin,  Texas. — Contract  soon  to  be  let 
for  erecting  four-story,  reinforced  con- 
crete hotel  for  Seguin  Hotel  Company,  to 
cost  approximately  $30,000.  L.  M.  J.  Dlel- 
mann,  Archt.,  306  East  Commerce  Street, 
.San   Antonio. 

Sterling,  Col.— Robert  Willison.  709  E. 
and  C.  Building.  Denver,  is  architect  for 
f  jur-story.  fireproof,  brick  and  stone  hotel 
contemplated  here;  probable  cost  $100,000. 
Guy  Harrison,  306  Interstate  Trust  Build- 
ing, reported  interested. 

Tacoma,  Wash. — Reported  Alexander 
Pantages.  Pantages  Building.  Seattle,  has 
decided  on  site  at  Ninth  and  Market 
Streets  on  which  to  erect  a  $126,000 
theater  and  $80,000  office  building.  B. 
Marcus  Priteca,  Empire  Building,  Seattle, 
and  Lundberg  &  Mahon,  Provident  Build- 
ing. Tacoma.  Assoc.  Archts. 

Astoria,  Ore.— Andrew   Young,    Astoria, 

is    having  plans   prepared    for   four-story, 

reinforced  concrete    business    block;    cost 

$50,000. 

Palo  Alto,  Cal.— Ernest  Wilson  Confec- 
tionery Co.,  Palo  Alto,  engaged  Arthur  S. 
Heineman,  831  San  Fernando  Bldg.,  Los 
Angeles  to  prepare  plans  for  a  3-story 
brick  store,  office  and  warehouse  100  x  30 

San  Francisco,  Cal. — Zellerbach  Paper 
Company,  534  Battery  Street,  purchased 
site  at  Montgomery  and  Francisco  Streets 
and  will  erect  a  5  or  6-story  concrete 
warehouse;   cost  about  $200,000. 

Preliminary  plans  prepared  by  Charles 
P.  Weeks.  Mutual  Bank  Building,  for  12- 
story  and  basement  Class  A  office  build- 
ing to  be  erected  at  California  and  Mont- 
gomery  Streets. 

Plans  being  prepared  by  Theodore  W. 
Lenzen.  Humboldt  Bank  Building,  for 
five-story  and  basement  brick  and  steel 
liotel,  to  be  erected  on  Mason  and  Post 
Streets,  for  C.  J.  Keenan;  estimated  cost 
$40,000. 

Salt  Lake  City,  Utah.— Plans  being  pre- 
pared by  W.  C.  A.  Vlsslng,  405  Conti- 
nental Bank  Bldg.,  for  4-story  apartment 
house  to  be  erected  on  Eighteenth  Ward 
.Square  for  Covey  Investment  Co.;  cost 
approximately  $200,000. 

Vancouver,  B.  C— H.  H.  McLeod.  Gen. 
Mgr.  Canadian  Northern  Ry.  Co..  reports 
plans  for  a  depot  on  Flase  Creek.  Van- 
couver, completed,  and  If  approved  by 
city  council,  contract  for  construction 
will  be  let  about  the  middle  of  May. 
Proposed  structure  will  be  3  stories,  321 
ft.  long,  average  height  between  50  and 
60  ft.,  with  center  elevation  of  96  ft., 
with    a    facade   of   100    ft.;   cost   $1,009,000. 


Wichita,  Kan. — Reported  desired  until 
April  17.  by  L.  F.  Duggan.  DIst.  Com- 
mercial Supt.  of  Missouri  &  Kansas  Tele- 
phone Co..  for  erecting  reinforced  con- 
crete four-story  and  basement.  60  z  140 
ft.  building,  at  Fifth  Street  and  Lawrence 
Avenue   for  said   company. 

San  Bernardino,  Cal. — Reported  desired 
until  May  1,  by  George  Nockerson,  Ar- 
rowhead Hotel,  for  addition  to  hotel. 
Probable    cost    $100,000. 

Port  Colborne,  Ont.— Until  April  15,  by 
E.  P.  Johnson,  Secy.  St.  James'  Church, 
for  erecting  stone  edifice  at  Port  Col- 
borne. 

Timmlns,  Ont. — Reported  desired  until 
April  15,  by  Charles  Pierce,  for  erecting 
theater.     Probable  cost  $25,000. 


BIDS     DESIRED. 

Hartford,  Conn.— Until  April  26,  by  Y. 
W.  C.  A.,  for  erecting  a  building;  prob- 
able  cost   $300,000.     Address   Secretary. 

Johnstown,  Pa.— Until  April  11  by 
Building  Committee  (Chas.  H.  McKeown. 
Chmn.  Bldg.  Com.)  Johnstown  Lodge.  No. 
48.  L.  O.  O.  M..  for  furnishing  material 
and  erecting  building  known  as  Moose 
Home.  Geo.  Aild.  Archt.,  402  Lincoln 
Bldg.,  Johnstown. 

Philadelphia,  Pa. — Reported  desired  un- 
til April  10,  by  Bunting  &  Shrigley, 
Archts.,  603  Chestnut  Street,  for  erecting 
four-story  brick,  stone  and  steel  37  x  95 
ft.    building   for    Logan   Trust   Co. 

Reported  desired  until  April  14  for 
erecting  four  and  five  story  addition  47 
X  80  ft.  to  office  building  of  Schulte  & 
Koerting  Co.,  Twelfth  and  Thompson 
Streets.  Chas.  L.  Blatchley,  Engr.. 
Drexel  Bldg. 

Suffolk,  Va.— Reported  desired  until 
April  12.  by  John  Kevan  Peebles,  Archt., 
Kevan  Law  Bldg.,  Norfolk,  for  erecting 
six-story  and  basement  brick,  stone,  mar- 
ble and  concrete  35  x  88  ft.  building  (or 
American  Bank,  Inc. 

Lansing,  Mich.— Until  Apr.  17  by  E.  A. 
Bowd.  Archt..  Lansing,  for  erecting  a 
warehouse  and  office  building  for  the  Na- 
tional Grocers   Company. 

Taylorvllle,  III.— Until  April  20  by  H. 
M.  Hallock.  Gen.  Supt.  Chicago  and 
Illinois  Midland  Ry..  Taylorvllle,  for  erect- 
ing a  brick  segmental  eight-stall  engine 
house,  machine  shop  and  freight  house 
building  at  Taylorvllle. 

Hastings,  Minn. — Until  Apr.  19  by 
.lacob  Hlnlker,  Chmn.  Bldg.  Com.  St. 
Boniface's  Parish,  for  erecting  brick 
school  for  said  parish.  Olin  H.  Round. 
Archt..  201-202  Oppenheim  Building,  St. 
Paul. 

New  Richland.  Minn. — Until  Apr.  15  by 
Oscar  W.  Hanson,  First  State  Bank,  for 
erecting  creamery  building  at  Leomond. 
near  New  Richland. 

Pratt,  Kan. — Reported  desired  until 
April  10.  by  F.  G.  McCune.  Archt.,  Winne 
Building,  Wichita,  for  erecting  two-.story 
building  for  Jett  Mercantile  Co.  Prob- 
able cost   $40,000. 


PRICES     AND     LETTINGS. 
•ttlndicatea  award  of  contract. 

AHolyoke,  Mass.^-Contract  for  erect- 
ing 2-3tory  and  basement  building  on 
Race  Street  for  Holyoke  Valve  &  Hydrant 
Company  awarded  Casper  Ranger  Con- 
struction Company,  Springfield;  cost 
$120,000. 

♦  New  York.  N.  Y. — Contract  for  erect- 
ing 3-story  reinforced  concrete  storage- 
battery  service  building.  180  x  100  ft.,  at 
E",7  West  Twenty-third  Street  awarded 
Turner  Construction  Company,  11  Broad- 
way. Louis  E.  Jallade,  Archt.,  37  Lib- 
erty   St. 

♦Contract  for  300  tons  of  steel  for 
Christ  Church,  332  West  Thirty-sixth 
Street,  awarded  Eidlltz  &  Rose,  110  West 
Fortieth   Street. 

♦Contract  for  250  tons  of  steel  for 
Henri  Bendel  store  and  loft  building  at 
14  West  Fifty-seventh  Street  awarded 
Harris,  Silvers  &  Baker,  151  West  Forty- 
second    Street. 

♦Contract  awarded  Levering  &  Gar- 
rigues,  552  West  Twenty-third  Street,  for 
1400  tons  of  steel  for  P.  W.  Rousa  loft 
biitldins:    on    Greene    Street. 

Reported  Jacobs  &  Youngs  of  Yonkers 
have  secured  a  $78,000  contract  on  the 
nave  of  the  Cathedral  of  St.  John  the  Di- 
vine, Amsterdam  Avenue  and  113th 
Street.  Cram  &  Ferguson,  Archts.,  33 
W.   Forty-second   Street. 

William  Steele  &  Sons  Company,  1600 
Arch  Street,  Philadelphia,  Pa.,  reported 
contractors  for  seven-story  reinforced 
concrete  garage  and  storage  building  to 
be  erected  on  Broadway  and  Lafayette 
Street   for  John  Wanamaker. 

♦Southampton,  L.  I.,  N.  Y. — Contract 
awarded  National  Bridge  Co.,  Review 
Avenue,  Hunterspoint,  for  600  tons  of 
steel  tor  hospital  to  be  erected  by  South- 
ampton Hospital  Assoc. 

♦  Hackensack,  N,  J.— W.  H.  Whyte  Con- 
struction Co.,  382  Railroad  Ave.,  has  se- 
cured general  contract  for  erecting  three- 
story  brick  nurses'  home  for  Hackensack 
Hospital  Association:  cost  $45,000.  Crow. 
Lewis  &  Wickenhoeter,  Archts.,  200  Fifth 
Ave.,  New  York. 

♦West  Hoboken,  N.  J.  —  Contract 
awarded  Hyman  Golden,  West  New  York, 
for  erecting  a  4-story  brick  store  and 
apartment  house  on  Harrison  Place,  at 
$48,000. 

♦Altoona,  Pa. — Contract  awarded  P.  S. 
Boyer.  Altoona,  for  erecting  three-story 
brick  and  reinforced  concrete  annex  to 
P.  O.  S.  of  A.  building  on  Eighth  Avenue; 
cost  $25,000. 

♦  Harrlsburg,  Pa. — Contract  for  excava- 
tion and  foundation  for  the  freight  sta- 
tion for  Pennsylvania  RR.  awarded  John 
L.  L.  Kuhn  of  Harrlsburg.  Estimated 
cost,    $75,000. 

♦Contract  for  erecting  Messiah  Luther- 
an Church  awarded  Harry  C.  Wright  of 
Steelton;  cost  $70,000. 

♦Lancaster,  Pa. — Contract  awarded  J. 
P.  Brenamen,  Lancaster,  for  erecting  two- 
story  and  basement,  brick  and  concrete, 
70  X  280  ft  warehouse  for  Bayuk  Broth- 
ers; cost  $80,000. 

♦Philadelphia,  Pa. — Contract  awarded 
Stacy  Reeves  &  Son.  2011  Market  Street, 
for  erecting  five-story,  brick,  slow-burn- 
ing construction.  67  x  47-ft.  wareTiouse  at 
Thirty-ninth  Street  and  Powelton  Avenue, 
for   P.owelton    Storage    Co. 

Contract  awarded  to  W.  R.  Dougherty. 
1610  Sansom  Street,  for  erecting  2-story, 
74  X  149-ft.,  brick,  stone  and  concrete 
parochial  schol  on  Lancaster  Avenue  for 
St.  Gregory's  Roman  Catholic  Church; 
cost,    $60,000. 

♦Turner  Concrete  Steel  Company,  1713 
Sansom  Street,  reported  to  have  submit- 
ted lowest  bid  for  erecting  freight  depot 
on  Federal  Street  for  Pennsylvania  Rail- 
road at  $504,267. 

♦Pittsburgh,  Pa. — Contract  awarded 
by  Rochester  &  Pittsburgh  Coal  Co.  to 
Hyde  Murphy  Co.,  of  Ridgway,  for  erect- 
ing 129   houses  at   their  mining  towns. 

♦South     Bethlehem,     Pa. — Contract    for 
erecting  seven-story  fireproof  addition  to 
office   building  of   Bethlehem    Steel   Com- 
pany    awarded     Thompson-Starrett     Co 
49  Wall  Street,  New  York. 

♦Baltimore,  Md. — Contract  awarded  B 
P.  Nennett  Building  Co.,  1233  South  How- 
ward  Street,  for  erecting  garage  at  1307 
Cathedral  Street,  to  cost  $30,000.  Oliver 
N.   Wright,   1122   Munsey  Building,    .^rcht 
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-A-Washington,  D.  C. — Contract  awarded 
William  P.  Lipscomb  &  Co.,  1405  F  St., 
N.  W.,  for  erecting  three-story  and  base- 
ment, fireproof  brick  bank  building  at 
13  H  and  B  Streets.  S.  W.,  for  Citizens' 
Saving  Bank.  Milburn,  Heister  &  Co., 
Archts..    Union    Saving    Bank    Building. 

♦Fairmont,  W.  Va. — Contract  awarded 
John  Kisner  &  Son,  Fairmont,  for  erect- 
ing edifice  for  First  Presbyterian  Church; 
cost  about  teo.OOO. 

♦Canton,  Ohio. — Contract  for  erecting 
flve-stor>-  concrete  addition  for  Canton 
Storage  &  Transfer  Company,  538  Fourth 
Street.  N.  E.,  awarded  E.  E.  Elford, 
Hay  den  Clinton  Bank  Building,  Co- 
lumbus. 

♦Cleveland,  Ohio. — Contract  awarded 
Crowell-Uundoff-Littie  Co.,  1951  East 
Fifty-seventh  Street,  for  a  700-room  ho- 
tel, 12-story,  fireproof,  to  cost  $3,000,000. 
to  be  erected  by  Terminals  Hotel  Co.  on 
Public  Square,  Superior  Avenue  and  West 
Third  Street.  George  B.  Post  &  Sons,  30 
Church  Street.   New  York,    .\rchts. 

Reported  Crowell-Lundoff-Little  Co., 
1951  E.  Fifty-seventh  Street,  are  engi- 
neers and  contractors  for  10  or  12-story 
warehouse,  90  x  116  ft.,  to  be  built  at  W. 
Ninth  Street  and  St.  Clair  Avenue  by 
William  Edwards  Co.  (J.  W.  Roof,  Pres.); 
cost  about  $350,000. 

♦Coshocton,  Ohio. — Contract  for  erect- 
ing United  Brethren  Church  at  Park 
Avenue  and  Orchard  Street  awarded 
John  Shaw,  Coshocton;  cost  about  ?22,000. 

♦Kankakee,  III. — Contract  for  erecting 
club  house  for  Order  of  Elks  (bids  opened 
March  25)  awarded  Honde  Construction 
Companv,  Bourbonnais,  111.  E.  B.  Saw- 
yer, Chairman  Building  Committee  Eagle 
Lodge  No.  627. 

♦Ottawa,  III. — Contract  for  erecting  St. 
Francis  Roman  Catholic  Church  awarded 
Slnnott   Brothers,   Ottawa,   at   $24,452. 

♦St.  Paul,  Minn. — Permission  issued  for 
the  raisin?  of  the  general  ofllce  building  of 
the  Omaha  Ry.  at  Fourth  and  Rosabel 
Streets.  General  contract  for  the  8-story 
$400,000  building  to  be  erected  on  this  site 
awarded  George  A.  Fuller  Construction 
Co,  140  South  Dearborn  Street,  Chicago, 
111  Lambert  Bassindale,  St.  Paul,  and 
Charles  S.  Frost,  Chicago,  111.,  Assoc. 
Archts. 

Contract  for  erecting  St.  Paul  Academy 
on  Randolph  Street  and  Snelling  Avenue 
awarded  Charles  Skooglum,  502  Ryan 
Annex;  cost,  with  equipment,  approxi- 
mately $53,000. 

♦l-lastlngs,  Neb. — Contract  awarded 
John  Hemphill.  Hastings,  for  erecting 
fireproof  theater  and  office  building  for 
Will   Brach;    cost,   about   $40,000. 

♦Mott,  N.  D. — Contract  for  erecting 
$25,000  garage  and  supply  house  for  J-  B. 
Little  awarded  Mott  Construction  Co., 
of  Mott. 

♦Lo»  Angele*,  Cal.— Contract  awarded 
Davidson  Constr.  Co.,  16th  and  Tennessee 
StreeU  for  erecting  5  story  remforced 
concrete  warehouse,  77  x  \*^,:'^-}°'^  H. 
R  Boynton  Co.;  cost  about  $70,000.  W. 
J.  Dodd,  Archt.,  Brockman  Bldg. 

♦Oakland,  Cal.— Contract  awarded  Cal- 
ifornia Steel  Company,  Oakland  for  675 
tons  of  steel  for  the  Gorgens  Building. 

♦San  Francisco,  Cal.— Contract  award- 
ed Pacific  Rolling  Mills,  Sharon  Building, 
for  300  tons  of  structural  shapes  for 
substation  of  the  Great  Western  Power 
Company.  ,    . 

♦Pocatello,  Idaho. — Contract  awarded 
Alex  Mathers.  Pocatello,  for  erecting 
warehouse  for  Nell  F.  Boyle  Co.,  at  about 
$35,365. 

♦Branttord,  Ont.-Contract  for  erect- 
ing new  station  for  Lake  Erie  &  North- 
ern Railway  awarded  Schultze  Brothers, 
Brantford;  cost,  about  $25,000. 

♦Winnipeg,  Man. — Contract  awarded 
Carter-Halls  Aldinger  Co.  of  Winnipeg 
for  erecting  the  first  unit  of  the  T. 
Eaton  Co.'B  building;  estimated  cost, 
$600,000. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED  WORK. 

Boston,  Ma»».— United  Fruit  Co.,  900 
Board  of  Trade  Building,  intends  erecting 
sugar  refinery  in  Charleston,  to  have  a 
capacity  of  1,000,000  bbl.  yearly. 

New  Bedford,  Mass. — Plans  being  pre- 
pared by  Charles  W.  Praray,  303  Times 
Building,  for  4-story,  75  x  100  ft.,  brick 
addition  for  Morse  Twist  Drill  Company 
on   Sixth   Street. 

Providence,  R.  1.— General  Electric 
Company.  Schenectady,  N..  Y.,  reported 
having  plans  prepared  for  a  factory  to 
be   erected    here. 

Hocslck  Falls,  N.  Y.— Plans  Prepared 
for  four-story  brick,  55  x  50-ft.  addition 
to  plant  of  Superior  Manufacturing  Co., 
Hoosick  and  Railroad  Avenues;  cost,  $30,  - 
000. 


New  York,  N.  Y.— Plans  filed  for  six 
and  seven  story  fireproof  factory  to  be 
erected  at  418  West  Sixteenth  Street  for 
National  Biscuit  Company;  cost  $60,000. 
J.  R.  Torrance.  Archt.,  409  West  Fif- 
teenth Street. 

Poughkeepsle,  N.  Y. — The  Schatz  Mfg. 
Co.  (H.  A.  Schatz.  Treas  ),  Poughkeepsie, 
completed  plans  for  building  60  x  200  ft. 
two-story  and  basement  for  manufactur- 
ing bail  bearings;  cost,  with  equipment, 
$250,000. 

Rome,  N.  Y. — The  Kent  Vacuum  Clean- 
ing Co.  (F.  T.  Kent,  Pres.),  Rome,  having 
plans   prepared    for    manufacturing   plant. 

Schenectady,  N.  Y. — Plans  completed 
for  additions  to  plant  of  General  Elec- 
tric Company,   River  Road. 

Jersey  City,  N.  J. — United  Chemical 
Products  Corporation,  472  York  Street, 
incorporated  to  manufacture  dyestuffs. 
Thomas  Y.  Blamon,  12  Waverly  Place, 
Orange,   Agent. 

Trenton,  N.  J. — A.  K.  Bugbee  Co., 
Trenton,  will  erect  $200,000  plant  for 
manufacture  of  automobiles. 

Fullerton.  Pa.  —  Plans  being  prepared 
for  3-story,  cement  and  brick,  65  x  160 
ft.  silk  mill  to  be  erected  for  McBride 
Brothers  (John  McBride,  Manager), 
Quarry  Street. 

Lancaster,  Pa. — Follmer,  Clogg  &  Co., 
Lancaster,  is  having  plans  prepared  for 
an  addition  to  the  silk  mill  on  Manor  and 
Laurel  Streets. 

McKeesport,  Pa. — National  Tube  Co., 
IMcKeesport,    plans    extending    plant. 

Oakdale,  Pa. — Aetna  Chemical  Co.  in- 
tends enlarging  extensively  plant  at 
Aetna  Chera,  a  new  town  near  Oakdale. 

Philadelphia,  Pa. — Pennsylvania  R.  R. 
(Alex.  C.  Shand,  Ch.  Engr.,  Philadelphia) 
intends  enlarging  grain  elevator  at  Girard 
Point,     increasing    capacity     1,000,000    bu. 

Plans  prepared  for  4-story  82  x  37-ft. 
addition  and  5-story  addition  90  x  72  ft. 
to  factory  of  Alexander  Bros.,  at  410 
North   Fourth    Street. 

Pittsburgh,  Pa. — Plains  being  prepared 
by  W.  G.  Wilkins  Co.,  Westinghouse 
Building,  for  5-story,  60  x  100-ft.,  fire- 
proof factory,  to  be  erected  on  Chartiers 
Street,  Northside,  for  National  Casket 
Co.;    estimated   cost,    $60,000. 

Baltimore,  Md.  —  Western  Maryland 
Railway  Company  (H.  R.  Pratt,  Ch.  Engr., 
Baltimore.)  it  is  reported,  plans  doubling 
capacity  of  new  grain  elRvator  recently 
completed  at   Port   Covington. 

VIralnla. — Governor  Stuart  signed  bill 
providing  $25,000  for  a  State  owned  lime- 
producing  plant  to  be  located  probably 
near  Portsmouth. 

Charleston,  W.  Va. — Reported  Charles- 
ton Steel  Company  will  erect  a  steel 
manufacturing  plant  at  Cabin  Creek 
Junction  with  an  annual  output  of  20,000 
tons. 

Wheeling,  W.  Va. — Reported  Ports- 
mouth Steel  Co.  contemplating  extensive 
improvements    to   plant   here. 

Orangeburg,  S.  C. — Erection  of  a  pack- 
ing house  costing  about  $50,000  being  con- 
sidered. W^.  A.  Livingston,  Secretary 
Chamber  of  Commerce  and  Agriculture, 
may  be  able  to  give   information. 

Walterboro,  S.  C. — Reported  J.  A. 
Smith,  of  Bessemer  City,  N.  C.,  and  Wal- 
ter Pringle,  have  purchased  Walterboro 
Cotton  Mills,  and  intend  making  improve- 
ments. 

Augusta,  Ga. — Reported  newspaper 
plants  of  the  Herald  and  Chronicle,  re- 
cently  destroyed   by   fire,    will   be   rebuilt. 

Tavares,   Fla. — See   "Water  Works." 

New  Orleans,  La. — Reported  Jewel  Tea 
Company,  1327  Washington  Boulevard, 
Chicago,  111.,  has  purchased  plant  of  Im- 
porters' Tea  Co.  on  Tchoupitoulas  Street 
and  intends  enlarging  same. 

Bristol,  Tenn. — Reported  Reynolds  Cor- 
poration (R.  S.  Reynolds,  president,  Bris- 
tol), plans  extensive  improvements  and 
enlargement  of  cleanser  plant  here. 

Cleveland,  Ohio. — Plans  prepared  by 
Matzlnger  &  Laufter,  Lennox  Bldg.,  for 
a  $25,000  factory  to  be  erected  by  the 
Climax  Cleaner  Mfg.  Co.,  2097  Columbus 
Road,  on   West  110th  Street. 

Zanesvllle,  Ohio.  —  Griflfith  &  Wedge 
Co.,  reported  reorganized,  and  intends 
enlarging    plant  on   South  Fifth   Street. 

Wyandotte,  Mich. — Reported  Pennsyl- 
vania Salt  Manufacturing  Co.  will  rebuild 
plant  recently  destroyed  by   fire. 

Waukesha,  Wis. — ^Waukesha  Pure  Food 
Company  reported  incorporated  with  E. 
R.  Estberg  of  Wauke.sha  and  others,  and 
intends  erecting  factory  on  Elizabeth 
Street;    probable   cost   $50,000. 

West  Bend,  Wis. — Reported  West  Bend 
Woolen   Mills   intend   enlarging  plant. 

Owatonna,  Minn. — Plans  being  prepared 
for    a    plant    for    the    Owatonna    Packing 
Company,    to   cost   $126,000. 


Butte,  Mont. — Du  Pont  Powder  Co.,  It 
is  reported,  will  soon  erect  plant  here 
for  manufacture  of  gelatine  powders  and 
dynamite;   probable   cost,    $500,000. 

Heafer,  Ark.— E.  M.  Heafer  of  Bloom- 
ington.  111.,  will  erect  a  $50,000  tile  fac- 
tory here. 

Beaumont,  Tex.— Captain  W.  C.  Tyrrel, 
Kyle  Theater  Building,  has  purchased 
site  on  Finis  and  Buford  Streets  and 
plans  erecting  paint  factory;  probable 
cost,  $50,000. 

Portland,  Ore, — Reported  Pacific  Coast 
Steel  Company,  Portland,  will  establish  a 
steel  plant  and  rolling  mill,  costing 
$400,000. 

San  Francisco,  Cal. — Reported  Chal- 
mers Motor  Co.  of  Detroit.  Mich.,  con- 
templates erecting  branch  assembly  plant 
here. 

Plans  being  prepared  by  Herman 
Barth,  12  Geary  Street,  for  three-story 
packing  house  to  be  erected  at  Front  and 
Pacific  Street,  of  either  brick  and  steel 
or  reinforced  concrete,  for  Frye  &  Co.,  of 
Seattle,   Wash. 

Ogden,  Utah.— H.  P.  Henschein,  Chi- 
cago, 111.,  is  architect  for  proposed  im- 
provements and  enlargement  of  plant  of 
Ogden  Packing  &  Provision  Co.;  prob- 
able  cost,    $300,000. 

Niagara  Falls,  Ont. — Michigan  Central 
Ry.  Co.  (George  H.  Webb,  Chief  Engr., 
Detroit,  Mich.),  it  is  reported,  will  erect 
a  round  house  and  coal  dock  at  Mont- 
rose Yards,  plans  for  which  are  now 
being  prepared.     Cost  $250,000. 


PRICES     AND     LETTINGS. 
irindicates  award  of  contract. 

♦Springfield,  Mass. — Fred  T.  Ley  & 
Company,  Inc.,  Springfield,  reported  con- 
tractors for  one-story,  196  x  124  ft.  ce- 
ment, steel  and  wood  dry  kiln,  to  be 
erected  at  East  Springfield  plant  of  New 
England  Westinghouse  Company, 
dition  on    Allen   Street. 

♦  Buffalo,  N,  Y. — ^Monarch  Engineering 
Company,  Chamber  of  Commerce  Build- 
ing, has  contract  for  an  additional  tower 
and  marine  leg  to  new  Connecting  Ter- 
minal elevator.  The  contract  also  in- 
cluded another  out-shore  hopper  and  car 
spout. 

♦Glenwood,  N.  Y. — Contract  for  erect- 
ing two-story  brick  addition  to  plant  of 
Habirshaw  Electric  Cable  Company 
awarded  Casper  Ranger  Construction 
Company,  101  Park  Avenue,  New  York, 
at  about   $40,000. 

♦Erie  Pa. — Contract  awarded  McCTllntlc 
^  Marshall  Company,  Morris  Building, 
Philadelnhia.  for  400  tons  of  steel  re- 
quired for  the  factory  building  for  the 
General   Electric   Company. 

♦Manayunk,  Pa. — Contract  awarded  A. 
L.  Fretz  &  Son,  Chancellor  Building, 
Philadelphia,  for  erecting  four-story.  160 
X  58-ft.  brick  and  concrete,  slow-burning 
construction,  factory  for  Fred  Pearson  & 
Co..  Inc.  W.  E  S.  Dyer.  Archt.,  Land 
Title    Building,    Philadelphia. 

♦Philadelphia,  Pa. — Contract  for  re- 
moving old  elevator  "B"  at  Girard  Point, 
having  capacity  of  350.000  bu.,  awarded 
by  Pennsylvania  R.  R.  to  Fuhrer  &  Bros., 
15    Brown    Street. 

♦Cincinnati,  Ohio. — Contract  awarded 
by  Lunjenheimer  Co.  to  L.  Schreiber  & 
Sons  Co.,  Norwood,  for  steel  for  new 
foundry,  as  well  as  for  several  other 
new  additions  to  brass  works  at  Beek- 
man.  Tremont  and  Knox  Streets.  Bert 
L.  Baldwin  &  Co.,  72  Perin  Building, 
Archt. 

♦  Fort  Wayne,  Ind. — Contract  awarded 
Wells  Brothers  Company,  53  Jackson 
Boulevard,  (^icago.  111.,  for  erecting  five- 
story  and  basement.  427  x  75-ft.  brick 
and  reinforced  concrete  factory  for  Gen- 
eral Electric  Company  on  Wall  Street. 

♦  Indianapolis,  Ind. — Contract  awarded 
C.  R:  Pea.se  Construction  Co.,  Board  of 
Trade  Building,  for  erecting  3-story, 
422  X  104  ft.,  reinforced  concrete  addi- 
tion to  plant  of  Link-Belt  Company, 
Belmont  Ave.;  cost,  about  $160,000. 

♦Oklahoma,  Okla. — Contract  awarded 
by  Williamson,  Halsell  &  Frasier  Co.  to 
Holmboe  Co.,  Oklahoma  City,  for  erect- 
ing five-story  and  basement  concrete  and 
brick,  fireproof  factory  on  First  Street; 
cost  about  $55,000. 


Parks — New  Jersey. — Governor  Fielder, 
Trenton,  signed  bill  appropriating  $100,000 
for  improvements  to  Interstate  Palisades 
Park. 

Monument — Passaic,  N.  J. — The  House 
passed  bill  providing  for  appropriation  of 
$10,000  for  constructing  a  monument  in 
Passaic. 

Subway — IHarrlsburg,  Pa. — City  reported 
planning  constructing  a  subway  under 
tracks  of  Philadelphia  &  Reading  Ry.  at 
entrance  to  Cameron  Parkway  to  cost 
$17,000.     E.  Z.  Gross,  Park  Commissioner 

Stadiums — Cleveland,  Ohio. — Harry  L. 
Lewis,  Mayor,  announces  work  will  be 
started  this  summer  on  concrete  stadiums 
in  Kingsbury  and  Brookside  parks.  F.  H. 
Betz,  City  Architect,  City  Hall.  At  first 
about  $25,000  will  be  spent  in  each  park. 

Subway — Toledo,  Ohio, — Reported  Dept. 
Public  Service  approved  plans  for  Cen- 
tral Avenue  subway  under  New  York  Cen- 
tral right-of-way.  H.  B.  Reinsagen. 
Principal  Asst.  Engr.  New  York  Central 
R.R.  Co.  lines  west  of  Buffalo,  Cleveland, 
Ohio. 

Parks — Zanesvllle,      Ohio. — Park      bonds 

for  $16,500  sold  by  city. 

Parks  — Altus,  Okla.— About  $10,000 
bonds  to  be  issued  for  park  improve- 
ments. 


MISCELLANEOUS 


BIDS     DESIRED. 

Fire  Escapes  —  Boston,  Mass. — Until 
April  11  by  Schoolhouse  Commissioners 
(Joseph  P.  Lomasney,  Chmn.)  for  erect- 
ing and  completing  fire  escapes  on  the 
Hyde  School,  Raymond  Street,  Roxbury. 

Fences— New  York,  N.  Y. — Until  April 
25  by  Board  Water  Supply,  Municipal 
Building,  for  contract  173,  about  5  miles 
of  wire  fence,  etc.,  advertised  in  Engi- 
neering Record. 

Crane — New  York,  N.  Y. — See  "Water- 
works." 

Lamp  Posts — New  York,  N.  Y. — Until 
Apr.  15,  by  Wm.  Williams,  Comr.  Water 
Supply,  Gas  &  Electricity,  for  furnishing 
and  delivering  cast-iron  lamp  posts. 

Removal  of  Rock — New  York,  N.  Y. — 
Until  April  13,  by  Park  Board,  Cabot 
Ward,  Pres.,  for  furnishing  material  and 
removal  of  earth  and  rock  on  the  Jerome 
Avenue  side  of  McCombs  Dam  Park,  be- 
tween Anderson  and  Woodcrest  Avenues, 
in    Borough   of   Bronx. 

Road  Oil— Irvlngton,  N.  J.— Until  April 
12,  by  Board  Town  Commissioners,  for 
furnishing  30,000  gal.,  more  or  less,  road 
oil  for  season  1916.  Bids  to  state  price 
per  gallon  in  tank  cars  f.o.b.  Lehigh 
Valley  Railroad,  Irvington.  I.  J.  Casey, 
Town  Engr. 

Elevator — Parkersburg,  W.  Va. — Until 
April  20,  by  James  A.  Wetmore,  Acting 
Supervising  Archt.,  Treas.  Dept.,  W^ash- 
ington,  D.  C,  for  remodeling  the  electric 
passenger  elevator  in  U.  S.  Post  Office, 
Parkersburg. 

Air  Compressor  for  Fog  Signal — De- 
troit, Mich. — Until  April  14  by  Lighthouse 
Inspector,  Detroit,  for  furnishing  two  oil 
engine  driven  air  compressors  for  com- 
pressed air  fog  signal  installation  at  Pas- 
sage Island  Light  Station,  Mich.,  adver- 
tised   in    Engineering   Record. 

Road  Roller — Evansvllle,  Ind. — Until 
April  20,  for  a  steam  or  motor  road  roller 
and  scarifier.     C.   P.   Beard,    Co.    Aud. 

Approaches,  Steps,  Etc. — Jefferson  City, 
Mo. — Until  May  4,  by  State  Capitol  Com- 
mission Board  (J.  Kelly  Pool,  Secy.),  for 
constructing  sections  "A"  and  "B"  of 
approach'^s,  enclosures,  steps  and  walls 
of  basement  of  Missouri  State  Capitol 
Building,  at  Jefferson  City.  Prob.ible 
cost,  $150,000.  Bids  desired  for  sections 
"A"  and  "B"  separately  or  for  both  sec- 
tions "A"  and  "B"  combined.  Tracy  & 
Swartout,  Archts.,  244  Fifth  Avenue,  New 
York,    N    Y. 

&Subway — Kansas    City,    Mo. — See    "Pav- 
ing and  Roads." 


PROPOSED  WORK. 

Playground — Boston,  Mass. — City  Coun- 
cil passed  on  first  reading  an  order 
authorizing  city  to  issue  $80,000  bonds  for 
constructing  a  playground  on  AUstnn 
Street,  Brighton. 

Heating    Plant — Providence,    R.    I. — City 

Is    having    plans    prepared    for    a    central 

heating  plant  to  cost  $60,000.     William  C. 

Pelkey,  Clk.   Committee  on  City  Property 

may  be  able  to  give  Information. 


PRICES     AND      LETTINGS. 
irlndicates  award  of  contract. 

♦Tunnel — Jersey  City,  N.  J. — Contract 
awarded  by  Public'  Service  Gas  Co.  to 
Arthur  McMullen  Co.,  149  Broadway,  New 
York,  for  constructing  tunnel  under 
Hackensack  River  at  $62,500. 

♦Cement — Pittsburgh,  Pa. — Contract  for 
furnishing  7000  bbl.  cement  awarded 
Birmingham  Supplv  Co.  of  Pittsburgh. 
They  Iiid  $1.81  in  cloth  sacks  and  $1.51  in 
paper  hags  in  carload  lots.  Bids  opened 
March  21  by  County  Controller. 

♦Pier  Sheds — Norfolk,  Va. — Contracts 
awarded  by  Norfolk  &  Western  R.  R.  Co. 
for  constructing  pier  sheds  for  two  ware- 
houses at  Lambert's  Point,  as  follows: 
Steel  construction  in  connection  with 
sheds  to  Virginia  Bridge  &  Iron  Co., 
Roanoke.  Va. ;  general  contracts  for  pier 
sheds  to  J.  P.  Pettyjohn  &  Co.  of  Lynch- 
burg, Va.,  and  for  steel  rolling  doors  for 
warehouses  to  Wilson  Mfg.  Co.  of  Nor- 
folk, Va. ;  cost  of  warehouses  about  52,- 
000,000, 
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-t^Cement — Chicago,  III. — Contract  for 
furnishing  15,000  bbl.  Portland  cement 
(bids  opened  March  6)  awarded  Consum- 
ers Company,  220  S.  State  Street,  at  $1.66 
per  bbl.  by  car  and  $1.86  per  bbl.  by 
team.  A.  W.  Miller,  Superintendent  of 
Streets. 

A-Gradlng  Sites — Houston,  Tex. — Con- 
tract for  approximately  150,000  cu.  yd.  of 
grading  for  sites  of  two  new  sewage  dis- 
posal plants  awarded  J.  J.  Bland  &  Son, 
Houston,  at  24.5  cts.  and  27.5  cts.  per 
cu.  yd. 

•Oil  Tank  Steamship — Oakland,  Cal. — 
Contract  for  constructing  a  tank  steam- 
ship 425  ft.  long,  57  ft.  beam,  34  ft.  deep, 
for  Huasteca  Petroleum  Co.,  120  Broad- 
way, New  York,  N.  Y.,  awarded  to  Moore 
&  Scott  Iron  Wks.,  Oakland;  cost  $1,- 
250,000. 

♦Turbine — Utah.  —  Contract  awarded 
William  Cramp  &  Sons  Ship  &  Engine 
Building  Company  (I.  P.  Morris  Company, 
representative),  Philadelphia,  Pa.,  for 
furnishing  the  Phoenix  Construction  Com- 
pany (Electric  Bond  &  Share  Company) 
one  10,500-hp.  turbine  of  the  vertical 
shaft,  single  runner  type  to  operate  under 
a  head  of  90  ft.  at  a  speed  of  171.5  r.p.m. 
Turbine  to  be  installed  in  Cove  Develop- 
ment of  the  Utah  Power  &  Light  Com- 
pany. 


Proposals 

For     Proposals     Advertised,     See      Pages 
40a,   40b    and   40c. 


WATERWORKS. 

Bids  See  Eng. 

Cnose.  Record. 

Apr.  10.  Filtration      Plant,      Flor- 
ence,  Ala Mar.  18 

Adv.  Mar.  18. 

Apr.  10.  Reservoir,     Olympia, 

Wash Apr.     8 

Apr.  11.  Water      works.      Rector, 

Ark Mar.  18 

Adv.   Mar.    18,  25. 

Apr.  11.  Filter    Beds,    Etc.,    lUon, 

N.  T Mar.  25 

Adv.  Mar.  25,  April  1. 

Apr.  11.  Contract   164,   New  York, 

N.  Y Mar.  25 

Adv.  Mar.  25. 

Apr.  11.  Pump.    Mach.,    Etc.,   Col- 

llngwood,   Ont Apr.     1 

Apr.  11.  Steel    Tower,    Etc.,    Hay- 
ward,  Wis Apr.     1 

Apr.  11.  Contract   171,    New   York, 

N.  Y Apr.     1 

Apr.  11.  Gate    Valves,     Etc.,     To- 
ronto.  Ont Apr.     1 

Apr.  11.  Sump  Pump,  Chicago.  111.  Apr.     8 

Apr.  11.  Meter    Boxes,    Etc.,    Bos- 
ton. Mass Apr.     g 

Apr.  12.  Water       Works,       Three 

Forks,    Mont Apr.     1 

Adv.  Apr.  1. 

Apr.  12.  Water     Works,     Billings, 

Mont Apr.     8 

Apr.  12.  Water  Works,  Broadview, 

Mont Apr.     8 

Apr.  13.  Laying     Mains,     Atlantic 

City,  N.  J Apr.     1 

Adv.  Apr.  1. 

Apr.  13.  Pipe   and   Fittings,    Seat- 
tle, Wash Apr.     8 

Apr.  14.  Water    Works,    Black- 
stone,  Va Apr.     1 

Apr.  15.  Water  Works,  Silver 

Lake,  Minn Apr.     1 

Apr.  15.  Water     Works,     Silver 

Lake,  Minn Apr.     8 

Apr.  15.  Meters.    Pittsburgh,    Pa. .  Apr.     8 

Apr.  17.  Extensions,  Norfolk,  Neb.  Mar.  25 
Adv.  Mar.  25,  April  1. 

Apr.  17.  Improvements,     CobleskiU 

N.  Y Apr.     8 

Apr.  17.  Water    Works,    Wellston, 

Okla Apr.     8 

Apr.  17.  Pipe,    Cincinnati,    Ohio.. .  Apr.     8 

Apr.  17.  Pipe,  South  Orange,  N.  J.  Apr.    8 

Apr.  18.  Water    Works,    Lockhart, 

Tex Apr.     1 

Adv.  Apr.   1,  8. 

Apr.  18.  Water  Works,  Lake  Nor- 

den,  S.  D Apr.     8 

.\pr.  18.  Mains.    McCombs,    Miss..  Apr.     8 

Apr.  18.   Pipe,   Panama   Apr.     8 

Apr.  19.  C.-I.    Pipe   and    Dam,    But- 
ler,  N.  J Apr.    8 

Adv.  Apr.  8. 

Apr.  20.  Water  Works,  Harlowton, 

Mont Apr.     1 

Adv.  Apr.   1,  8. 

Apr.  20.  Pump,  Etc.,  I^ynn,  Mass.  Apr.     8 

Apr.  20.  Water  Softening  Anpara- 

tus.  .Jacksonville.  Fla....  Apr.    8 

Apr.  24.  Pump     House,     Madison, 

Wis Apr.     1 

May    1.  Pump,    MIddletown,    Ohio.  Apr.    8 

May  15.  Water    Works.     Yoncalla, 

Ore Apr.     8 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Apr.  10.  Montclair,   N.    J Mar.  25 

Adv.  Mar.  25. 
Apr.  11.  Maryland   Mar.  25 

Adv.  Mar.  25. 

Apr.  11.  Toronto,    Ont Apr.     8 

Apr.  11.  New  Brunswick,  N.  J Apr.     8 

Apr.  11.  l>ong  Beach,  Cal Apr.    8 

Apr.  12.  Brooklyn,  N.  Y Apr.     1 


Bids 
Close. 
Apr.  12, 
Apr.  13, 
Apr.  13. 
Apr.  13, 
Apr.  13. 
Apr.  14. 

Apr.  14. 


Apr.  14, 

Apr.  15. 

Apr.  15, 

Apr.  15, 

Apr.  17. 

Apr.  17. 

Apr.  17. 

Apr.  17. 

Apr.  18. 

Apr.  18. 

Apr.  18. 

Apr.  19. 

Apr.  19. 

Apr.  19. 

Apr.  20. 

Apr.  20. 

Apr.  20. 

Apr.  22, 

Apr.  26. 

Apr.  27. 

May  1. 


Apr.  10. 

Apr.  10. 

Apr.  11. 
Apr.  11. 
Apr.  12. 
Apr.  12. 
Apr.  12. 
Apr.  13. 
Apr.  14. 

Apr.  15. 
Apr.  17. 
Apr.  17. 
Apr.  17. 
Apr.  17. 
Apr.  17. 
Apr.  17. 
Apr.  18. 

Apr.  18. 
Apr.  20. 
Apr.  24. 
Apr.  24. 
.A.pr.  27. 
Apr.  27. 

Apr.  X». 

Apr.  29. 
May  1. 
May  1. 
May  20. 
Juii.     8. 


Apr.  10. 

Apr.  11. 

Apr.  11. 
Apr.  11. 

Apr.  11. 
Apr.  11. 

Apr.  11. 
Apr.  11. 
Apr.  11. 
Apr.  11. 
Apr.  11. 
Apr.  11. 
Apr.  12. 
Apr.  12. 
Apr.  12. 
Apr.  12. 
Apr.  12. 
Apr.  12. 
Apr.  12. 
Apr.  12. 
Apr.  12. 
Apr.  12. 
Apr.  13. 
Apr.  13. 
Apr.  13. 
Apr.  13. 
Apr.  13. 

Apr.  13. 
Apr.  13. 
Apr.  14. 
Apr.  14. 
Apr.  14. 
Apr.  14. 
Apr.  14. 

Apr.  14. 

Apr.  14. 

Apr.  15. 

Apr.  15. 

May  15. 

Apr.  15. 

Apr.  15. 

Apr.  15. 

Apr.  16. 

Apr.  1.1. 

Apr.  15. 

Apr.  15. 

Apr.  16. 

Apr.  17. 

Apr.  17. 

Apr.  17. 

Apr.  17. 

Apr.  17. 


See  Eng. 
Record. 

Brooklyn,   N.    Y Apr.     8 

Chicago,   111 Apr.     8 

Boston,  Mass Apr.     8 

Cincinnati,  Ohio   Apr.     8 

Cleveland,    Ohio    Apr.     8 

Jacksonville,    Fla Mar.  26 

Adv.  Mar.  25,  April  1. 
Material,  Jacksonville, 

Fla Mar.  25 

Adv.  Mar.  25,  April  1. 

New   Lisbon,    Wis Apr.     8 

New  London,  Wis Mar.  25 

Brooklyn,  N.  Y Apr.     1 

Buffalo,    N.    Y Apr.     8 

Watertown,    S.    D Mar.  26 

Adv.  Mar.  25,  April  1. 
Washington,   D.    C Apr.     8 

Adv.  Apr.   8. 

South  Orange,   N.  J Apr.     8 

Marlborough,   Mass Apr.     8 

Adv.  Apr.  8. 

Starke,   lila Apr.     1 

Wabasha,   Minn Apr.     1 

Woonsocket,    R.    I Apr.     1 

Adv.  Apr.  1. 

Binghamton,  N.  Y Mar.  25 

Des  Moines,   Iowa Apr.     8 

Oriskanny,    N.    Y Apr.     8 

Adv.  Apr.   8. 

Albany,   N.    Y Mar.  25 

Urbana,    Ohio    Apr.     1 

Marengo,   Iowa Apr.    8 

Austin,    Tex Apr.     8 

Adv.    Apr.    8. 
Binghamton,   N.    Y Apr.    1 

Adv.  Apr.   1,  S. 

Xenia,    (5hio    Mar.  25 

Anoka,   Minn Apr.     8 

BRIDGES. 

Rockford,  111 Mar.  11 

Adv.  Mar.  11. 
Marshall,  Tex Mar.  18 

Adv.    Mar.    18,    25. 

Hastings,    Minn Mar.  18 

SteubenviUe,  Ohio  Apr.     1 

Youngstown,    Ohio    Mar.  25 

Abbeville,   La Apr.     8 

Connecticut Apr.     8 

Dennison,    Iowa    Apr.     8 

Battenville,  N.  Y Apr.    1 

Adv.  Apr.   1.  8. 

Indiana Apr.    1 

New    Philadelphia,    Ohio.  Apr.     1 

Youngstown,    Ohio    Apr.     1 

California Apr.    1 

Montesanon,  Wash Apr.    1 

Jacksonville,    Fla Apr.     8 

Toledo,    Iowa    Apr.     8 

Lowell,   Mass Apr.     1 

Adv.  Apr.   1,  S. 

Nashville,   Tenn Apr.    1 

Bradentown,    Fla Apr.     1 

Monroeville,    Ala Apr.     8 

New   Orleans,    La Apr,     8 

St.    Helens,    Ore Apr.     8 

Corning,   N.   Y Apr.     8 

Adv.  Apr.  8. 

Johnson   Creek,   Wis Feb.  28 

Johnson    Creek,    Wis Apr.     1 

AmarlUo,    Tex Mar.  18 

Odessa,  Wash Apr.    1 

Lyndhurst,    N.    J Mar.  18 

El  Dorado,   Kan Apr.     8 

PAVING  AND  ROADS. 

,  Oswego,   N.   Y Apr.  1 

Adv.  Apr.   1. 

Maryland   Mar.  2S 

Adv.  Mar.  25,  April  1. 

Akron,  Ohio   Apr.  1 

Morristown,    N.    J Apr.  1 

Adv.  Apr.  1,  8. 

Belvidere,    N.   J Apr.  1 

Hartford,  Conn Apr.  1 

Adv.  Apr.  1. 

Nevada,  Iowa Apr.  1 

Saginaw,  Mich Apr.  1 

Maine Apr.  1 

Benton,   La Apr.  8 

Bayonne,    N.    J Apr.  8 

Kansas  City,  Mo Apr.  8 

Palouse,  Wash Mar.  18 

Gastonia,   N.   C Mar.  25 

Cleveland,  Ohio Apr.  1 

Brooklyn,    N.    Y Apr.  8 

Baltimore,   Md Apr.  8 

Chicago,    111 Apr.  8 

Denison,   Iowa    Apr.  8 

Connecticut    Apr.  8 

Port  Huron,  Mich Apr.  8 

Cleveland,   Ohio Apr.  8 

Salem,  Ohio   Apr.  1 

Shreveport,    La Apr.  8 

Berlin,   Ont Apr.  8 

Akron,  Ohio   Apr.  8 

Long    Island    City,    L.    I., 

N.   Y Apr.  8 

Anaheim,  Cal Apr.  8 

Chicago,  111 Apr.  8 

North   Vernon,    Ind . . . Mar.  2S 

North    Platte,    Neb Apr.  1 

Charleston,   S.    C Apr.  1 

Falls  City,   Neb Apr.  1 

Petersburg,    Va Apr.  8 

Adv.   Apr.   8. 

Buffalo,    N.    Y Apr.  8 

Ventura,    Cal Apr.  8 

Houghton,   Mich Mar.  25 

Batavia,    Ohio    Mar.  25 

Madison,    S.    D Mar.  25 

Elkton,    Ky Apr.  1 

Reeman,  Mich Apr,  1 

Indiana    Apr.  1 

Stevenson,  Wash.   Apr.  1 

Avella.   Pa Apr.  8 

Kansas   City,    Mo Apr.  8 

Denver,    Col Apr.  8 

McPherson,    Kan Apr.  8 

Norfolk,    Neb Mar.  26 

•Adv.  Mar.  25,  April  1. 

Marion,    Iowa    '..Apr.  1 

Lake  City,  Fla Apr.  1 

Everett,   Wash Apr.  8 

Selma,   Ala Apr.  8 


Bids 
Close. 
Apr.  17. 
Apr.  17. 
Apr.  17. 

Apr.  18. 
Apr.  18. 
Apr.  18. 
Apr.  18. 
Apr.  18. 
Apr.  18, 
Apr.  19. 
Apr.  19. 
Apr.  20. 
Apr.  20. 
Apr.  20. 
Apr.  20. 

Apr.  21. 
Apr.  21. 
Apr.  21. 
Apr.  24. 
Apr.  24. 
Apr.  24. 
Apr.  24. 
Apr.  24. 
Apr.  25. 

Apr.  25. 
Apr.  25. 
Apr.  25. 

Apr.  25. 
Apr.  27. 

Apr.  28. 
Apr.  28. 
Apr.  30. 
May  1. 
May  1. 
May  1. 
May  1. 
May  1. 
May  1. 
May    1. 


May     1. 


See  Eng. 
Record. 

Toledo,  Iowa   Apr.     8 

Warren,   Ohio    Apr.     8 

New   Castle,    Ind Apr.    8 

Adv.   Apr.   8. 

Bartow,   Fla Mar.  25 

Lawton,    Okla Mar.  26 

Berwyn,   111 Apr.     1 

Marinette,  Wis Apr.    1 

Luverne,    Minn Apr.     8 

Sheperdsville,    Ky Apr.     8 

Ivanhoe,  Minn Apr.     8 

Rochester,  Mich Apr.     8 

Sarasota,  Fla Mar.  25 

Seymour,   Mo Apr.     1 

Bradentown,   Fla Apr.     1 

Albany,    N.    Y Apr.     1 

Adv.  Apr.  1,  8. 

Spokane,  Wash Apr.     8 

Blackwell,  Okla Apr.     8 

Ohio    Apr.     8 

Lafayette,  Ala Apr.    1 

Everett,  Wash Apr.     8 

Seattle,   Wash Apr.     8 

Weston,   W.   Va Apr.     8 

New    Orleans,    La Apr.     8 

Bucyrus,    Ohio    Apr.     1 

Adv.  Apr.  1,  8. 

Britt,   Iowa    Apr.     8 

Lewiston,    Idaho    Apr.     8 

Woonsocket,    R.   I Apr.     8 

Adv.  Apr.  8. 

Dayton,  Ohio Apr.    8 

Corning,    N.    Y Apr.     8 

Adv.  Apr.  8. 

West  Union,  W.  Va Apr.     8 

Spokane,   Wash Apr.     8 

Jackson,  Tenn Apr.    1 

Gallon,   Ohio   Mar.  18 

Eveleth,    Minn Mar.  18 

Pontiac,   111 Apr.     1 

Winlock,  Neb Apr.     1 

Urbanna,   Ohio    Apr.     8 

Hazard,   Ky Apr.     8 

Hartford,  Conn Apr.     8 

Adv.  Apr.   8. 
Newton,   N.   J Apr.     8 

Adv.  Apr.  8. 
Binghamton,  N.  T F«b.  11 

Adv.  Feb.  11.  1». 


HYDRAULIC  CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Apr.  10.  Jetty    Construction,    New 

York,  N.  T Mar.  11 

Adv.  Mar.  11  to  April  1. 

Apr.  11.  Grading,    Etc.,    Hastings, 

Minn Mar.  18 

Apr.  11.  Wharf,      Aransas      Pass, 

Tex Mar.  26 

Apr.  12.  Levee     Work,     Port     Ar- 
thur,  Tex Mar.  2i 

Apr.  12.  Ditches,    Redwood    Falls, 

Minn Apr.     1 

Apr.  14.  Dredging,  New  York, 

N.  T. Mar.  18 

Adv.  Mar.  18  to  Apr.  8. 

Apr.  14.  Ditch,    Windom,    Minn...  Apr.     8 

Apr.  14.  Dredging,  Buffalo,  N.  Y..  Apr.     8 

Apr.  14.  Bulkhead,    Boston,    Mass.  Apr.     8 
Adv.   Apr.   8. 

Apr.  15.  Freight  Sheds,  Etc.,  Que- 
bec,   Que Mar.  25 

Apr.  15.  Irrigation,    San    Diego, 

Cal Apr.     8 

Apr.  17.  Drainage,   New  York, 

N.  Y Apr.     8 

Apr.  17.  River      Improv.,      Kansas 

City,  Kan Apr.    8 

Apr.  20.  Dredging,  Manistee,  Mich.  Apr.    1 
Adv.  Apr.   1,  8. 

Apr.  24.  Hyd.    Machinery,    Wheel- 
ing,  W.   Va Apr.     8 

Apr.  25.  Drain,   Hastings,   Mich Apr.    8 

Apr.  26.  Lock   Gates,    Etc.,    Pitts- 
burgh, Pa Apr.     1 

Adv.  Apr.  1,  8. 

Apr.  26.  Dredging,   Buffalo,  N.  Y.  Apr.     1 
Adv.  Apr.  1,  8. 

Apr.  26.  Riprap,   TompklnsvlUe, 

N.   Y Apr.     8 

Apr.  26.  D  r  e  d  ging,    Wilmington, 

•Del Apr.     8 

Apr.  27.  Dock,  San  Francisco,  <3al.  Apr.    1 
Adv.  Apr.  1,  8. 

Apr.  28.  Wharf,  Houston,  Tex Apr.    1 

Adv.  Apr.  1. 

Apr.  29.  Riprap    and    Capstones, 

Wilmington,  N.  C Apr.     1 

Adv.  Apr.  1,  8. 

Apr.  29.  Dredging,   San  Francisco, 

Cal Apr.    8 

May    1.  Wharf.     Etc.,      Honolulu, 

Hawaii Mar.lt 

May    4.  Dredging,  New  York, 

N.  Y Apr.     8 

Adv.  Apr.  8. 

May    5.  Irrigation,  Ft.  Shaw,  Mont.  Apr.    8 
Adv.  Apr.  8. 

May    6.  Leasing  Land  and  Water 
for    Power     Purposes, 

Louisville,    Ky Mar.  II 

Adv.  Mar.  11. 

Sublet  Levee  Work,  Chi- 
cago, 111 Apr.    1 

Adv.  Apr.  1. 

Levee    Grading,    Vin- 

cennes,   Ind Apr.     8 

Adv.  Apr.  8. 

PUBLIC    BUILDINGS    AND 
SCHOOLS. 

Apr.  11.  Columbus,    Kan Mar.  18 

Apr.  11.  Galva,   Iowa    Mar.  18 

Apr.  11.  Carbondale,    111 Mar.  25 

Apr.  11.  Lockport,    N.   Y Apr.     1 

Apr.  11.  Audubon,   Iowa   Apr.     1 

Apr.  11.  Devils  Lake.   N.   D Apr.     1 

Apr.  11.  Faribault,    Minn Apr.     1 

Apr.  11.  Toronto.    Ont Apr.     8 

Apr.  19.  Henryetta,  Okla Apr.    8 

Apr.  12.  Prescott,   Ariz Mar.  11 

Apr.  12.  Berea,   Ohio    Mar.  25 

Apr.  12.  Savannah,   Ga Apr.     1 

Apr.  12.  Hastings,  Minn Apr.     1 

Apr.  12.  Clontarf,    Minn Apr.     1 


Bids  See  Ens. 

Close.  Record. 

Apr.  12.  Shenandoah,  Pa Mar.  25 

Apr.  12.  Wilcox,   Pa Apr.     1 

.4pr.  12.  Osnabrook,   N.   D Apr.     8 

Apr.  12.  Oakland,   Neb Apr.     8 

Apr.  12.  Hoboken,   N.   J Apr.     8 

Apr.  12.  Caldwell,    N.    J Apr.     8 

Apr.  13.  Los  Angeles,  Cal Apr.     8 

Apr.  14.  Highland,  Ohio  Apr.     1 

Apr.  14.  Boone,   Iowa   Apr.     1 

Apr.  14.  Sheldon,   Iowa   Apr.     1 

Apr.  14.  Springfield,  111 Apr.     1 

Apr.  14.  Boston,   Mass Apr.     8 

Apr.  15.  Indian  Head,  Md Mar.    4 

Apr.  15.  Gemmell,   Minn Mar.  18 

Apr.  15.  Lakevlew,    Mich Mar.  18 

Apr.  15.  London,    Ohio    Mar.  26 

Apr.  15.  Panama  City,   Fla. Apr.     1 

Apr.  15.  BrlstolvUIe,  Ohio  Apr.     1 

Apr.  15.  Danville,  Va Apr.     1 

Apr.  16.  Columbus,   Ohio   Apr.     8 

Apr.  15.  Topeka,   Kan Apr.     8 

Apr.  15.  Jacksonville,  Fla Apr.     8 

Apr.  15.  Miles  City,  Mont Apr.     8 

Apr.  16.  Columbus,   Ohio   Apr.     8 

Apr.  17.  West  Liberty,  Iowa Mar.  25 

Apr.  17.  Emporia,   Kan Apr.     8 

Apr.  17.  Newark,  Del Apr.     8 

Apr.  18.  Columbus,   Ohio    Mar.  25 

Apr.  18.  Fort   Dodge,  Iowa Mar.  2.t 

Apr.  18.  Margie,  Minn Apr.     1 

Apr.  18.  Fort   Jennings,    Ohio Apr.     1 

Apr.  18.  Warren,    Ohio Apr.     1 

Apr.  18.  Anthon,   Iowa   Apr.     8 

Apr.   18.  Sharpsvllle,    Ind Apr.     8 

Apr.  18.  Jackson,   Ky Apr.     8 

Apr.  19.  Arkadelphia,  Ark Mar.  ll 

Adv.  Mar.  11,  18. 

Apr.  19.  Hastings,    Minn Apr.     8 

Apr.  19.  Lansing.  Mich Apr.     8 

Apr.  20.  Nlles,  Ohio  Apr.     1 

Apr.  20.  Carpenter,    Iowa    Apr.     1 

Apr.  20.  Forest  City,  Iowa Apr.     1 

Apr.  21.  Athens,  Ohio   Apr.     8 

Apr.  24.  Delphi,   Ind Feb.  26 

Apr.  24.  Roseburg,   Ore Max.  2S 

Apr.  24.  Lebanon,   Ohio   Apr.     1 

Apr.  24.  Huntington,   Ind. Apr.     8 

Apr.  24.  Boxholm,   Minn Apr.     8 

Apr.  24.  Wallingford,  Conn Apr.     8 

Apr.  25.  Dover,   Ohio    Apr.     8 

Apr.  26.  Evansvllle.   Ind Mar.  25 

Apr.  26.  Newark,    N.    J Apr.     8 

Apr.  27.  Portland.    Ind Mar.  25 

Adv.  Mar.  25. 

Apr.  28.  New  Orleans,   La Mar.  11 

Apr.  29.  Strongrville.    Ohio    Apr.     1 

May    8.  Elklns,  W.  Va Mar.  25 

May  10.  Evansvllle,   Ind Apr.     8 

May  15.  Newport.    R.   I Apr.     8 

May  25.  Butler,   Pa Mar.  18 

PRIVATE    BUILDINGS. 

.^pr.  11.  Johnstown,   Pa Apr.  8 

Apr.  12.  Suffolk,    Va Apr.  8 

Apr.  14.  Philadelphia,  Pa Apr.  8 

Apr.  16.  Suffolk,   Va Mar.  18 

Apr.  15.  New   Richland,    Minn Apr.  8 

Apr.  15.  Timmins.    Ont Apr.  8 

Apr.  15.  Port  Colborne,  Ont Apr.  8 

Apr.  17.  Wichita,    Kan Apr.  8 

Apr.  17.  Lansing.  Mich Apr.  8 

Apr.  20.  Taylorville,  111 Apr.  8 

Apr.  20.  Protection,   Kan Apr.  1 

Anr.  25,  Hartford,  (jonn Apr.  8 

May    1.  Akron,   Ohio   Mar.  18 

May     1.  San    Bernardino,    Cal Apr.  8 

NEW   INDUSTRIAL  PLANTS. 

Apr.  15.  Manila,  P.  I .Ian.     2 

Apr.  20.  Baltimore,   Md Apr.     1 

MISCELLANEOUS. 

Apr.  11.  El.    Ry.,   Boston,   Mass...  Mar.  25 

Adv.  Mar.  25  to  Apr.  8. 
Apr.  11.  Garbage     Disposal,     New 

Orleans.  La Apr.     8 

Apr.  11.  Fire     Escapes,     Boston, 

Mass Apr.     8 

Apr.  12.  Fire  Escapes,  Pittsburgh, 

Pa Apr.     1 

Apr.  12.  Hardware    for     Laundry, 

Theills,  N.  Y Apr.     1 

Adv.  Apr.  1. 
Apr.  12.  Road  Oil,  Irvington,  N.  J.  Apr.     8 
Apr.  13.  Removal    of    Rock,     New 

York,  N.   Y Apr.     8 

Apr.  14.  Pipe   and    Rock,   Etc., 

Charleston,  S.  C Mar.. 18 

Apr.  14.  Air  Compressors,  Detroit, 

Mich Apr.     8 

Adv.  Apr.   8. 
Apr.  14.  Street    Flushers,   London, 

Ont Apr.     8 

Adv.  Apr.  8. 
Apr.  16.  Cement.    Louisville,    Ky..  Mar.  18 

Adv.  Mar.  18,  Apr.  8. 
Apr.  15.  Lamp    Posts,    New   York, 

N.   Y Apr.     8 

Apr.  17.  Sale     of     Dredge,    Grand 

Rapids,   Mich Mar.  25 

Adv.  Mar.  25  to  Apr.  8. 
Apr.  17.  Fire  Equipment,  Ashland, 

Ky Apr.     1 

Adv.  Apr.  1. 
Apr.  20.  Freight  Handling  Winches 

For  Sale,  Boston,  Mass..  Apr.     1 

Adv.  Apr.  1. 
."Vpr.  20.  Elevator,     Parkersburg, 

W.  Va Apr.     8 

Apr.  20.  D  r  e  d  ging,   St.   Francis- 

ville.  111 Apr.     8 

Apr.  20.  Disposal  of  Ashes,  Wash- 
ington,  D.   C Apr.     8 

Adv.  Apr.  8. 
Apr.  20,  Road    Roller,    Evansvllle, 

rhd Apr.     8 

Apr.  22.  Steel  Towers,  Cordova. 

Alaska    Mar.  11 

Apr.  25.  Fences,  Contract  173,  New 

York,  N.  Y Apr.     8 

Adv.  Apr.  8. 
Apr.  30.  C  e  m  e  n  t.    Etc.,    West- 
mount,  Que Apr.     1 

May    4.  Steps.     Etc.,     Jefferson 

City,  Mo Apr.     8 
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Bids   open    April    14.    1916. 

NOTICE  TO  BRIDGE  CON- 
TRACTORS 

BATTENVILX.E.  N.  Y. 
Sealed  proposals  will  be  received  by  R. 
L.  Skinner,  Town  Superintendent  of  Green- 
wich, N.  Y..  and  John  Wright,  Town  Su- 
perintendent of  Jackson.  P.  O.  address 
CambrtdKe,  N.  Y.,  at  election  room  in  the 
village  of  Greenwich  at  1  o'clock.  April 
14,  1916,  for  the  construction  of  a  bridge 
across  the  BattenUlI  at  BattenvlUe.  Con- 
tractors are  asked  to  bid  on  their  own  de- 
signs for  a  bridge  of  15  ton  capacity,  16 
feet  wide  in  the  clear  and  130  feet  span 
over  alL  All  connections  must  be  riveted 
and  all  plates  must  have  a  thickness  of 
at  least  6/16  inches.  The  design  must 
provide  for  a  5  Inch  concrete  floor,  and 
must  be  approved  by  the  New  York  State 
Commission  of  Highways  before  a  contract 
la  let.  The  contract  when  let  will  be  for 
the  bridge  erected  In  place  together  with 
the  furnishing  of  all  reinforcing  metal  for 
the  floor.  The  construction  of  the  abut- 
ments and  the  floor  will  be  by  the  town 
and  outside  of  the  contract.  Bach  pro- 
posal must  be  accompanied  by  a  certified 
check  made  payable  to  the  Town  Clerks 
of  Greenwich  and  Jackson  for  an  amount 
equal  to  5  per  cent  of  the  amount  of  pro- 
posal. Checks  will  be  held  until  contract 
Is  executed.  Bond  for  full  amount  of  con- 
tract will  be  required  before  contract  Is 
executed.  Payment  in  full  will  be  made 
for  work  within  30  days  from  the  date 
work  is  accepted  by  County  Superintend- 
ent of  Highways.  The  right  is  reserved  to 
reject  any  and  all  bids. 

Bids  open  April  20.  1916. 

fflOHWAY  IMPROVEMENTS 

OFFICE  OF  THE  STATE  COMMIS- 
SIONER OF  HIGHWAYS 
ALBANY,    N.     Y. 

Sealed  proposals  will  be  received  by  the 
undersigned  at  their  office,  No.  55  Lan- 
caster Street,  Albany,  N.  Y.,  at  1  o'clock 
p.  m.,  on  Thursday,  the  20th  day  of  April, 
1916,  for  the  Improvement  of  the  high- 
ways in  the  following  counties : 

Onondaga  (two  highways,  2.40,  5.12)  : 

Saratoga   (approximately  5.74)  ; 

Ulster  (approximately  0.49)  ;  together 
with  a  concrete  bridge. 

Haps,  plans,  specifications  and  esti- 
mates may  be  seen  and  proposal  forms 
obtained  at  the  office  of  the  Commission  in 
Albany,  N.  Y.,  and  also  at  the  offices  of 
the  division  engineers  in  whose  divisions 
the  roads  are  to  be  Improved.  The  ad- 
dresses of  the  division  engineers  and  the 
oonnttes  In  which  they  are  In  charge  will 
be  furnished  on  request. 

The  especial  attention  of  bidders  is 
called  to  "General  Information  for  Bid- 
ders" in  the  Itemized  proposal,  specifica- 
tions and  contract  agreement 

EDWIN  DUFFEY, 

Commissioner. 

L  J.  MORRIS, 
Secretary. 

Bids  open  April  25,  1916. 

STREET  IMPROVEMENT 

BUCYRUS,  OHIO. 

Sealed  proposals  for  the  improvement 
of  twelve  streets,  totaling  100,000  sq.  yd. 
m  the  City  of  Bucyrus,  Ohio,  will  be  re- 
ceived until  12  o'clock  noon,  Tuesday, 
April   25,   1916. 

Specifications  cover  brick,  concrete,  as- 
phalt and  asphalt  block.  Part  concrete 
foundation,  part  old  macadam. 

Plans  and  specifications  can  be  seen 
and  bidding  blanks  can  be  procured  at  the 
office  of  the  City  Civil  Engineer,  Bucyrus, 
Ohio. 

Local  certified  check  for  $300  for  each 
street,  payable  to  M.  J.  Lutz,  Director  of 
Public  Service. 

F.   L.    NIEDERHEISER, 

City  Civil  Engineer. 

AtJGUST  BROEMEL, 

City  CHerk. 


Official  Proposal  Announcements 

Price,  $2.40  an  inch. — Copy  can  be  received   until 
Thursday  10  a.  m.  for  issue  mailed  the  next  morning 


Bids  open  April  18,  1916. 

PROPOSAL  FOR  THE  CON- 
STRUCTION OF  A  REIN- 
FORCED CONCRETE  BRIDGE 
OVER  THE  MERRIMACK 
RTVER  AT  PAWTUCKET  FALLS 
AND  FOR  THE  REMOVAL  OF 
THE  PRESENT  STRUCTURE; 
AND  THE  ALTERATION  OF 
THE  PRESENT  BRIDGE  OVER 
THE  NORTHERN  CANAL 

CITY   OF   LOWELL,    MASS. 

Sealed  proposals  directed  to  the  City 
Clerk  will  be  received  bfy  the  Municipal 
Council  of  Lowell,  Mass.,  at  City  Hall, 
until  10  a.  m..  Tuesday,  April  18,  1916,  for 
the  construction  of  a  reinforced  concrete 
bridge  over  the  Merrimack  River,  at  Paw- 
tucket  Falls,  and  for  the  removal  of  the 
present  structure ;  and  the  alteration  of 
the  present  bridge  over  the  Northern 
C^nal. 

Plan  and  profile  of  the  bridge  site,  to- 
gether with  general  information  regard- 
ing the  proposed  structure  may  be  ob- 
tained from  Mr.  Stephen  Kearney,  City 
Engineer,  Lowell,  Mass.,  upon  deposit  of 
fifteen  dollars  ($15.00),  which  deposit  will 
be  refunded  upon  the  return  of  all  papers 
in  fair  condition. 

All  contractors  will  be  required  to  sub- 
mit with  their  proposals  detail  drawings 
and  specifications  giving  full  Information 
regarding  unit  stresses  and  loading  used 
in  the  desigrn,  all  of  which  will  be  subject 
to  the  approval  of  the  City  Engineer. 

Each  bid  must  be  accompanied  by  a  cer- 
tified check  for  the  sum  of  five  thousand 
dollars  ($5,000),  drawn  to  the  order  of 
the  Treasurer  of  the  City  of  Lowell. 

The  Municipal  Council  of  the  City  of 
Lowell,  Mass.,  reserves  the  right  to  reject 
arty  or  all  proposals  or  any  part  thereof. 

Per  order  Municipal  Council. 

CHAS.  J.  MORSE, 
Comm.  of  Streets  and  Highways. 


Bids  open  April  20.  1916. 

WATER  WORKS  SYSTEM 

HARLOWTON,    MONT. 

Sealed  proposals  will  be  received  by  the 
Town  of  Harlowton,  Meagher  County, 
Mont,  until  5  p.  m.,  April  20,  1916,  at  the 
Council  Chambers  in  Harlowton,  Mont., 
for  furnishing  materials,  machinery  and 
constructing  a  complete  water-works  sys- 
tem for  the  said  town,  in  accordance  with 
plans  and  specifications  on  file  in  the  office 
of  the  Town  Clerk  at  Harlowton,  Mont., 
and  in  the  office  of  George  E.  Baker,  the 
Consulting  Engineer,  at  Whitehall,  Mont. 

This  work  includes  furnishing  motor  or 
gasoline  engine,  pump,  fire  hydrants,  gates, 
water-pipe,  pump  station,  and  equipment 
as  shown  on  plans. 

Each  proposal  must  be  accompanied  by 
a  certified  check  for  five  per  cent  (5%) 
of  the  amount  of  the  bid,  but  to  be  not 
less  than  three  hundred  dollars  ($300.00), 
made  payable  to  the  Town  of  Harlowton, 
Mont,  as  evidence  of  good  faith.  Specifi- 
cations, form  of  proposal,  contract  and 
plans  may  be  seen  at  the  office  of  the 
Town  Clerk  In  Harlowton,  Mont.,  or  will 
be  mailed  upon  application  to  the  Engi- 
neer, in  Whitehall,  Mont,  accompanied  by 
the  payment  of  five  dollars  ($5.00)  for  the 
specifications  and  form  of  proposal  and 
contract,  and  five  dollars  ($5.00)  for  the 
plans. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

GEO.  E.  BAKER, 

Consulting  Engineer. 

FRED  W.  BARRON,  Mayor. 

S.  K.  CAMPBELL,  Town  Clerk. 


Bids  open  April  27.  1916. 

NOTICE  TO  CONTRACTORS. 

CONCRETE  GRAVING  DOCK 
FOR  SAN  FRANCISCO,  CAL. 

Sealed  bids  for  the  construction  of  a 
concrete  graving  dock  at  HUNTER'S 
POINT,  SAN  FRANCISCO,  one  thousand 
(1000)  feet  long  by  one  hundred  and 
twenty  (120)  feet  wide,  with  a  depth  of 
forty  (40)  feet  over  sill  at  mean  high 
water,  for  the  UNION  IRON  WORKS 
DRY  DOCK  COMPANY,  will  be  received 
at  the  offices  of  said  company.  No.  260 
California  Street,  San  Francisco,  up  to 
Thursday,   April   27,   1916. 

Plans  and  specifications  prepared  by 
Howard  C.  Holmes,  Consulting  Engineer, 
are  on  file  and  may  be  seen  at  the  offices 
of— 

Union  Iron  Works  Dry  Dock  Company, 

260  California  St.,  San  Francisco. 

Howard   C.   Holmes,  Consulting  Engineer, 

112  Market  St,  San  Francisco. 

Bethlehem  Steel  Corporation, 

111  Broadway,  New  York. 

Each  prospective  bidder  may  obtain  one 
copy  of  said  plans,  specifications  and 
other  Information  by  depositing  certified 
check  for  One  Hundred  Dollars  as  a  guar- 
antee for  their  return. 

Any    further    information    will    be    fur- 
nished on  application  to 
UNION  IRON  WORKS  DRY  DOCK  COM- 
PANY, 
260  California  St,  San  Francisco, 

or  to 
HOWARD  C.  HOLMES. 

Consulting  Engineer, 

Santa   Marina   Building, 

112  Market  St,  San  Francisco. 


Bids  open  April  26,  1916. 

INTERCEPTING  SEWER 

BINGHAMTON,  N.  Y. 

Sealed  proposals  for  the  construction  of 
Section  One  of  the  Main  Intercepting 
Sewer  will  be  received  by  the  Board  of 
Contract  and  Supply  at  its  offices  in  the 
Municipal  Building,  Collier  Street,  Bing- 
hamton,  N.  Y.,  until  2 :3d  p.  m.,  on 
Wednesday,  April  26,  1916. 

The  work  involves  the  furnishing  and 
placing  of  approximately  400  lin.  ft.  of 
6-in.  V.  T.  pipe  sewer,  400  lin.  ft  of  12-in. 
V.  T.  pipe  sewer,  1200  Un.  ft  of  15-ln.  V. 
T.  pipe  sewer,  1300  lin.  ft  of  18-ln.  V.  T. 
pipe  sewer,  4000  lin.  ft.  of  24-in.  V.  T. 
pipe  sewer,  1500  lin.  ft  of  S6-in.  mono- 
lithic concrete  or  reinforced  concrete  pipe 
sewer,  1100  lin.  ft  of  42-ln.  monolithic 
concrete  or  reinforced  concrete  pipe  sewer, 
5000  lin.  ft.  of  48-in.  monolithic  concrete 
or  reinforced  concrete  pipe  sewer,  four 
River  Crossings  and  various  other  appur- 
tenances. 

Plans  and  specifications  may  be  con- 
sulted and  proposal  blanks  may  be  se- 
cured from  the  City  Engineer,  Municipal 
Building,  Binghamton,  N.  Y.  A  charge  of 
ten  ($10)  dollars  will  be  made  for  each 
set  of  plans  and  specifications  taken  from 
the  office.  This  money  will  not  be  re- 
funded. Checks  should  ho  made  payable 
to  the  Comptroller  of  the  City  of  Bing- 
hamton. 

A  certified  check  for  $7,500  shall  ac- 
company all  bids. 

Bidders  are  required  to  visit  the  site 
of  the  work  before  submitting  bids.  Pro- 
posal forms  contain,  under  oath,  a  state- 
ment that  this  provision  has  been  com- 
plied with  and  any  proposal  not  contain- 
ing such  a  statement  will  be  rejected  as 
informal. 

W.  EARL  WELLER, 

City  Engineer. 


Bids  open  .\pril  14,  1916. 

ROAD  CONSTRUCTION 

OFFICE    OF    THE     STATE     HIGHWAT 

COMMISSION. 

RICHMOND.     VA. 

Bids  will  be  received  at  the  office  of  the 
Secretary  of  the  Chamber  of  Commerce, 
Petersburg,  Va.,  until  11  o'clock  a.  m.. 
Friday,  April  14,  1916,  for  the  construc- 
tion of  about  nine  (9)  miles  of  road  be- 
tween Petersburg  and  City  Point,  In 
Prince  George  County,  Virginia. 

Alternate  bids  on  one  course  concrete 
pavement  and  bituminous  concrete  pave- 
ment on  concrete  base. 

Plans  and  specifications  on  file  at  the 
Clerk's  Office,  Prince  George,  Va.,  at  the 
office  of  the  Secretary  of  the  Chamber  of 
Commerce.  Petersburg,  Va.,  and  at  this 
office. 

Specifications  furnished  on  application 
to  the  undersigned. 

A  certified  check  for  $2,000  must  accom- 
pany each  bid. 

An  engineer  will  be  in  Petersburg,  Va., 
on  April  7,  to  go  over  the  work  with 
prospective  bidders. 

The  right  Is  reserved  to  reject  any  and 
all  bids. 

Address    all    bids    to    G.    P.    Coleman. 
Chamber  of  Commerce,  Petersburg,  Va. 
G.   P.   COLEMAN, 
State  Highway  Commissioner. 

March  30,  1916. 


Bids  open   May  1,   1916. 

CONTRACT  16 
BARKHAMSTED  ROAD 

HARTFORD,  CONN. 

Sealed  proposals,  addressed  to  the 
Board  of  Water  Commissioners  of  the  City 
of  Hartford,  will  be  received  at  the  office 
of  the  Board,  Municipal  Building,  Hart- 
ford, until  3  p.  m.,  Monday,  May  1,  1916, 
for  the  construction  through  new  country 
of  a  gravel  surface  road  about  2%  mile* 
long  east  of  the  East  Branch  Reservoir. 
in  the  towns  of  New  Hartford  and  Bark- 
hamsted. 

Plans  and  specifications  may  be  cib- 
talned  after  April  10,  at  the  office  of  the 
Chief  Engineer,  Pilgard  Building,  Hart- 
ford, Conn.,  on  deposit  of  $5,  which 
amount  will  be  refunded  if  both  the  plans 
and  specifications  are  returned  In  good 
order  before  June  1,  1916.  No  deposlU 
will  be  returned  after  this  date.  Specifi- 
cations used  in  making  a  bid  will  be  con- 
sidered as  returned. 

A  certified  check  or  cashier's  check  for 
$3,500  must  accompany  each  bid,  and  the 
successful  bidder  will  be  required  to  fur- 
nish bonds  in  the  sum  of  $35,000. 

The  right  Is  reserved  to  reject  any  and 
all  bids. 

BOARD  OF  WATER  COMMISSIONERS. 
WALTER  S.  GARDE,  President. 
FRED  D.  BERRY,  Secretary. 

CALEB  MILLS  SAVILLE, 
Chief  Engineer. 


Bids  open  April  11,  1916. 

NOTICE   TO   CONTRACTORS. 

DORCHESTER  TUNNEL 

CITY  OF  BOSTON,  MASS. 

Sealed  bids  for  building  Section  J,  Dor- 
chester Tunnel,  In  and  near  Dorchester 
Avenue  and  Boston  Street,  from  about  80 
ft  north  of  Dexter  Street  to  about  30  ft 
south  of  Ralston  Street  South  Boston,  wUl 
be  received  by  the  undersigned  until  1$ 
o'clock  noon  of  Tuesday,  April  11,  1916. 
The  section  is  about  1000  ft  long.  Th* 
structure  will  be  mainly  of  reinforced 
concrete  and  structural  steel.  The  work 
Includes  the  Andrew  Square  Station. 
Specifications  and  forms  of  contract  can 
be  obtained  at  15  Beacon  Street  ninth 
floor.  The  right  to  reject  any  and  all  bids 
and  to  award  the  contract  as  is  deemed 
to  be  for  the  best  Interest  of  the  City  of 
Boston  is  reserved. 

By  order  of  the 

BOSTON  TRANSIT  COMMISSION. 
B.  LEIGHTON  BEAL, 

Secretary. 


April  15,  1916 
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Big  Mixers  Put  to  Strenuous  Test 

The  test  to  which  the  frames  and  trunnions 
of  the  two  4-yd.  mixers  made  by  the  T.  H. 
Smith  Company  of  Milwaukee,  for  the  Hard- 
away  Contracting  Company,  were  put,  con- 
sisted of  placing  16,385  lb.  of  pig  iron  in  the 
9% -ft.  drum.  Under  this  load  the  deflection 
of  the  frame  at  the  center  was  only  1/32  in. 

These  mixers,  which  were  described  in  last 
week's  issue,  are  the  largest  ever  constructed 
and  are  made  entirely  of  steel.  They  are  built 
in  right  and  left-hand  units,  are  driven  by 
150-hp.  motors  and  each  mixer  is  equipped  with 
an  individual  sliding  clutch  pulley.  The  mix- 
ing chambers  revolve  at  12  r.p.m. 


which,  to  quote  the  manufacturer,  "can  be 
cleaned  with  a  sledge  hammer,  wiped  off  with 
a  shovel  and  yet  stay  with  you." 


Simplified  Design  Reduces  Weight 
of  Clamshell  Bucket 

By  combining  a  number  of  parts  into  one 
steel  casting,  providing  all  working  parts  with 
longer  and  larger  bearings,  protecting  the 
bearings  from  dirt  and  grit,  and  insuring 
thorough  lubrication,  the  Owen  Bucket  Com- 
pany, of  Cleveland,  claims  to  have  materially 
improved  the  Owen  type  of  clamshell  bucket. 

The  improved  construction  not  only  in- 
creases the  strength,  it  is  said,  but  also  affords 
greater  digging  power,  due  to  elimination  of 
friction  by  lubricating. 

The  croshead  is  a  one-piece,  heavily  ribbed 
steel  casting,  containing  the  upper  closing  line 
block,  which  is  skewed  to  give  fair  leads  to  the 
closing  line.  The  holding  line  block  may  be 
used  with  either  single  or  double  line.  The 
crosshead  is  provided  with  guide  sheaves  and 
rollers  which  eliminate  chaffing  and  protect 
the  closing  line  regardless  of  the  position  of 
the  bucket. 


GUIDE  SHEAVES  AND  ROLLERS  ON   THE  CROSSHEAD 
PROTECT    THE    CLOSING    LINES 

The  arms  are  cast  steel,  of  star  shaped  con- 
struction and  cross  braced  with  T  bars.  The 
upper  end  is  bushed  for  a  large  pin  bearing 
and  the  lower  end  keyed  to  the  arm  shaft. 
High  quality  throughout  the  entire  construc- 
tion and  stronger  design  with  light  weight  are 
other  features  claimed  by  the  manufacturer. 


Drill  Maker    Celebrates  Twenty- 
Fifth  Anniversary 

In  honor  of  the  completion  of  twenty-five 
years  devoted  to  the  manufacture  of  drills, 
Warren  Wood  of  the  Wood  Drill  Works,  Pater- 
son,  N.  J.,  gave  a  dinner  April  1,  at  which 
many  prominent  citizens  and  officials  of  that 
city  were  present.  From  a  modest  beginning 
in  the  manufacture  of  rock  drills  and  mining 
machinery,  Mr.  Wood  has  improved  his  plant 
until  now  it  is  said  to  be  one  of  the  best 
equipped  in  the  country  and  turns  out  drills 


To   Build   Permanent   Exhibition 

Building  for  American 

Manufacturers 

Construction  will  soon  be  started  on  a  25- 
story  structure  at  132-134  West  Forty-second 
Street,  New  York  City,  which  will  be  a  perma- 
nent exhibition  building  for  American  manu- 
facturers.    It  will  cost  $1,000,000. 

The  Bush  Terminal  Company  will  own  and 
operate  the  building  upon  a  plan  that  is  said 
to  be  a  complete  departure  from  anything  that 
has  ever  been  attempted.  The  company  will 
maintain  in  the  building  a  trained  sales  force, 
which  will  handle  the  business  of  many  firms 
that  otherwise  would  be  without  New  York 
representation. 

Plans  for  the  building,  which  will  be  fin- 
ished in  a  year,  have  been  completed  by  Helmle 
&  Corbett,  architects  of  Brooklyn,  and  call 
for  a  modern  fireproof  type  building  with  a 
50-ft.  frontage  and  a  90-ft.  depth. 


Issue   Pamphlet   on   Use   of   Hydrated 
Lime  for  Concrete  Roads 

A  discussion  of  the  use  of  hydrated  lime  in 
concrete  roads  has  been  issued  in  pamphlet 
form  by  the  National  Lime  Manufacturers' 
Association  of  Pittsburgh.  No  claim  is  made 
that  the  use  of  the  material  will  prevent  or 
overcome  defects  in  concrete  roads  built  under 
unfavorable  conditions.  It  is  stated,  however, 
that  the  addition  of  hydrated  lime  will,  to  a 
great  extent,  overcome  such  defects  as  crack- 
ing and  soft  spots,  and  will  generally  improve 
the  durability  and  wearing  qualities  of  any 
properly  constructed  concrete  road. 

Statements  of  men  of  authority  in  the  roads 
field,  who  have  used  hydrated  lime,  are  included 
in  the  pamphlet. 


High-Speed    Centrifugal    Pump 
Driven  by  Oil  Engine 

Portable  and  stationary  centrifugal  pump 
outfits,  direct  connected  to  four-cylinder,  four- 
cycle engines  which  burn  either  gasoline  or 
kerosene  have  recently  been  perfected  by  the 
Zin-Ho  Manufacturing  Company,  of  Chicago. 
These  pumps  are  made  in  the  ten  sizes  most 
commonly  used,  up  to  an  8-in.  suction,  and 
can  be  furnished  in  both  multiple  and  single- 
stage  types.  When  clear  water  is  pumped,  no 
separate  cooling  system  is  necessary  but  if  the 
water  is  full  of  sand  or  clay,  it  is  better  to 
provide  an  extra  water  tank. 

The  pump  which  will  probably  receive  the 
most  call  from  contractors  weighs  about  375 
lb.,  has  a  capacity  of  250  gal.  per  minute 
against  a  50-ft.  head  and  operates  at  a  cost 


LIGHT    4-CYLINDER    ENGINE    DRIVES    CENTRIFUGAL 
PUMPS 

of  25  to  35  cents  per  day.    It  has  a  4-in.  suc- 
tion and  a  3-in.  discharge. 

The  company  is  also  making  a  semi-portable 
air  compressor  in  eight  sizes  for  use  on  rail- 
roads where  it  is  expensive  to  spur  out  a  com- 
pressor car.  These  outfits  range  in  weight 
from  2000  to  12,800  lb.,  and  in  capacity  from 
21  to  400  cu.  ft.  of  free  air  per  minute.  The 
compressor   is   a    duplex,   single-stage   vertical 


type  run  direct  by  a  four-cycle,  four-cylinder 
gasoline  engine. 

Business  Notes 

The  Lee  Loader  Company  will  move  its 
offices  and  factory  to  2343  South  La  Salle 
Street,  Chicago,  April  20. 

Yale  &  Reagan  Company,  general  contrac- 
tors, of  Chicago,  have  removed  their  head- 
quarters to  the  Conway  Building. 

James  C.  Miller  has  opened  offices  in  the 
First  National  Bank  Building,  Syracuse,  N. 
Y.,  under  the  name  of  Miller-Crippen  Equip- 
ment Company,  where  he  will  continue  to 
deal  in  contractors'  equipment  and  machinery. 
He  will  also  represent  the  Troy  Wagon  Works 
Company,  of  Troy,  Ohio,  in  the  State  of  New 
York. 

Koehring  Machine  Company,  of  Milwaukee, 
Wis.,  has  moved  its  Portland,  Ore.,  office  to 
254  East  Hawthorne  Avenue  and  its  Seattle 
office  to  1208  Western  Avenue.  A  complete 
stock  of  Koehring  equipment  and  parts  is 
maintained  at  these  offices.  The  company  also 
represents  the  Sterling  Motor  Truck  Company 
and  the  C.  H.  &  E.  Company  in  the  North- 
west. 


Trade  Publications 

The  following  companies  have  recently  is- 
sued Trade  literature: 

..William  Powell  Company,  Cincinnati,  leaf- 
let, 20  pages.  White  Star  gate  valve. 

Kardong  Brothers,  Minneapolis,  catalog,  8 
pages,  Star  bar  bender  and  Perfection  form 
clamps. 

Kolesch  &  Company,  138  Fulton  Street,  New 
York,  folder,  4  pages,  security  tube  for  pro- 
tecting  and    storing  blueprint   paper. 

Bonney  Supply  Company,  Inc.,  Rochester, 
N.  Y.,  catalog,  16  pages,  rapid  car  unloader, 
crushing  plant  and  road  building  equipment. 

Blaw  Steel  Construction  Company,  Pitts- 
burgh, bulletin  69,  24  pages,  Blaw  steel  forms 
in  road,  sidewalk,  curbs,  and  curb  and  gutter 
construction. 

Barber  Asphalt  Paving  Company,  Philadel- 
phia, catalogue,  16  pages,  Trinidad  liquid  as- 
phalt for  road  surfacing,  with  specifications 
for  cold  and  hot  applications. 

National  Tube  Company,  Pittsburgh,  book- 
let entitled,  "The  Prevention  of  Corrosion  in 
Pipe,"  by  F.  N.  Speller,  a  reprint  of  an  ad- 
dress presented  before  the  American  Society 
of  Heating  and  Ventilating  Engineers. 

Solar  Metal  Products,  Columbus,  Ohio,  first 
of  what  is  evidently  to  be  a  series  of  booklets 
entitled  "A  New  Deal  in  Hollow  Steel  Doors," 
8%  X  11  in. 

Nordberg  Manufacturing  Company,  Milwau- 
kee, Wis.,  bulletin  27  A,  8  x  10%  in.,  16 
pages,  describing  high  compression  two-cycle 
oil   engines. 

Goheen  Manufacturing  Company,  Canton, 
Ohio,  booklet  8  x  10%  in.,  16  pages,  devoted 
to  uses  and  advantages  of  Galvanum  protect 
galvanized  iron. 

American  Manganese  Steel  Company,  Chi- 
cago, bulletin  65,  Missabe  manganese  steel 
dippers,  Vanderhoef  fronts  and  repair  parts 
for  steam  shovels  and  dipper  dredges. 

American  Cement  Tile  Manufacturing  Com- 
pany, Oliver  Building,  Pittsburgh,  catalog,  40 
pages.  Bonanza  cement  tile  rofing  as  applied 
to  manufacturing  plants,  stations,  etc.  De- 
scription of  terminal  on  Pacific  Coast  of 
Panama  Canal,  the  shops  and  piers  of  which 
were  roofed  with  this  product. 

The  Atlantic  Highway  Digest  is  a  new 
monthly  magazine  published  by  the  Atlantic 
Refining  Company,  of  .  Philadelphia,  for  the 
purpose  of  discussing  the  salient  features  of 
asphalt  material  and  distributing  information 
that  will  be  helpful  to  all  interested  in  using 
asphalt  in  road-building  work.  The  publica- 
tion is  for  free  distribution  among  engineers 
and  contractors. 


CONTRACTING  NEWS 

Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


AS  POINTED  out  in  the  editorial  pages  of 
this  issue,  the  labor  factor  is  the  one  which 
seems  likely  to  limit  the  volume  of  construc- 
tion work  carried  out  in  the  coming  season.  From 
all  indications,  the  prices  of  materials  do  not 
threaten  to  rise  far  enough  to  cause  a  serious 
curtailment  of  new  work.  There  is  plenty  of 
capital  available  for  construction,  and  the  vol- 
ume of  work  for  which  plans  have  been  filed, 
together  with  the  work  which  has  been  coming 
out  more  recently  in  response  to  easier  condi- 
tions in  the  building  materials  market,  indicate 
that  there  will  be  at  least  enough  construction 
work  to  employ  all  the  labor  to  be  had.  The 
railroad  freight  situation  is  slowly  improving, 
and  this  improvement  has  brought  out  the  fact 
that  freight  embargoes  have  been  a  bigger  factor 
in  stiffening  the  prices  of  building  materials  than 
was  at  first  allowed  for.  This  is  especially  true 
in  New  York  territory.  Lumber  is  moving  more 
actively  even  in  the  South  and  East.  The  grow- 
ing volume  of  lumber  business  is  already  slightly 
above  normal  for  the  season,  following  the  largest 
winter  business  done  in  recent  years.  Buying  of 
steel  goes  on,  the  U.  S.  Steel  Corporation  having 
a  total  of  9,331,000  tons  in  unfilled  orders  on  its 
books  at  the  end  of  March.  This,  another  new 
record,  shows  a  760,000-ton  gain  in  spite  of  record 
production. 

Buildings 

A  contract  for  constructing  a  $600,000  college 
building  has  been  let  in  New  York  City.  The 
award  of  a  $100,000  building  contract  is  reported 
from  Atlanta.  At  Sioux  Falls,  S.  D.,  a  contract 
for  building  a  cathedral  at  a  cost  of  $163,000  has 
been  let.  Bids  are  desired  at  Summit,  N.  J.,  for 
building  a  school  to  cost  $200,000. 

A  good  volume  of  proposed  work  noted  includes 
among  the  larger  projects  the  following:  New 
York  City,  $200,000  apartment  house,  $225,000 
tenement  and  $500,000  theater,  plans  filed;  Rum- 
ford,  Me.,  $200,000  addition  to  paper  plant  to  be 


built;  Newark,  N.  J.,  $1,000,000  annex  to  court 
house,  preliminary  plans  finished;  New  Kensing- 
ton, Pa.,  $200,000  club  house,  plans  being  pre- 
pared; Erie,  Pa.,  $350,000  grain  elevator,  con- 
tract to  be  let;  Ashville,  N.  C,  architect  engaged, 
$200,000  high  school;  Kingsport,  Tenn.,  $500,000 
paper  mill  proposed;  Chicago,  $600,000  theater, 
sketches  prepared;  Milwaukee,  $300,000  store 
annex  to  be  built;  Clinton,  Iowa,  new  stations  and 
railroad  improvements  costing  $500,000  pro- 
posed; Austin,  Tex.,  plans  submitted  for  $300,000 
state  school;  Seattle,  $1,500,000  hotel,  architect 
engaged;  Los  Angeles,  hospital  buildings  to  cost 
$450,000,  plans  being  prepared. 

Bridges  and  Roads 

A  $117,000  bridge  contract  has  been  awarded 
at  Hamilton,  Ohio.  The  date  of  letting  the  bridge 
work  at  Bridgeport,  Conn.,  has  been  postponed 
to  May  6.  Low  bids  received  March  28  at  Phila- 
delphia for  paving  work  total  $238,000.  The  fol- 
lowing paving  contracts  have  been  awarded: 
Uniontown,  Pa.,  three  road  contracts,  $127,000; 
Sumter,  S.  C,  160,000  sq.  yd.  sheet  asphalt  pav- 
ing; Storm  Lake,  Iowa,  .paving  work  to  cost 
$134,000;  Seattle,  paving  work  to  cost  $171,000; 
Martinez,  Cal.,  road  work  to  cost  $70,000.  Bids 
are  desired  at  St.  Louis  for  paving  work  to  cost 
$81,000.  McKinney,  Tex.,  will  open  bids  April 
25  for  paving  work  to  cost  $70,000. 

The  following  prospective  road  and  paving 
work  is  noted:  Boston,  bill  passed  providing 
$835,000  for  paving;  Lynn,  Mass.,  $100,000  pav- 
ing bonds  sold;  Johnstown,  Pa.,  construction  of 
concrete  roads  costing  $145,000  decided  on;  Penn- 
sylvania, state  highway  department  completing 
plans  for  concrete  road  to  cost  $135,000;  Somer- 
set, Ky.,  $300,000  road  bonds  sold;  Bellville,  111., 
court  decision  permits  $319,000  road  work  to  go 
forward;  Vincennes,  Ind.,  contract  to  be  let  for 
paving  work  to  cost  $50,000;  South  Bend,  Ind., 
$150,000  paving  work  decided  on;  Seattle,  plans 
approved,  road  work  to  cost  $100,000. 


Waterworks  and  Sewers 

The  lowest  bid  received  at  Port  Washington, 
L.  I.,  for  constructing  a  sewer  system  was 
$119,000.  Sewer  work  to  cost  $71,500  has  been 
let  at  Columbus,  Ohio.  New  Brunswick,  N.  J., 
desires  bids  May  9  for  constructing  a  filtration 
plant. 

Sewer  work  to  cost  $181,000  has  been  author- 
ized by  the  voters  of  Hartford,  Conn.  A  contract 
will  be  let  soon  for  a  $350,000  sewer  at  Philadel- 
phia, and  plans  have  been  approved  by  the  state 
for  the  $1,500,000  disposal  plant  to  be  built  at 
Torresdale.  Salem,  Ohio,  is  to  spend  $93,000  for 
high-pressure  mains.  Waterworks  improvements 
costing  $75,000  are  to  be  made  at  Dover,  Ohio. 
Milwaukee  has  voted  $1,560,000  for  constructing 
sewers  and  a  disposal  plant.  A  diversion  tunnel 
authorized  for  a  creek  at  Rosedale,  near  Kansas 
City,  Kan.,  will  cost  $700,000. 

Miscellaneous 

A  levee  contract  amounting  to  $100,000  has 
been  awarded  at  Yancopin,  Ark.  It  is  reported 
from  Passaic,  N.  J.,  that  grade-crossing  elimina- 
tion work  to  cost  $160,000  has  been  agreed  upon. 
Additional  pier  and  harbor  construction  work 
proposed  by  the  Department  of  Wharves,  Docks 
&  Ferries  at  Philadelphia  would  cost  in  the  neigh- 
borhood of  $5,000,000.  A  dredging  contract 
amounting  to  $150,000  will  be  let  during  the 
summer  at  Winchester,  Ind.  An  engineer  has 
been  selected  at  Memphis,  Tenn.,  for  drainage 
and  reclamation  project  involving  100,000  acres. 
Plans  have  been  prepared  at  Milwaukee  for  a 
recreation  pier,  which,  with  other  contemplated 
harbor  improvements,  will  cost  $2,500,000.  Rail- 
road track  improvements  proposed  at  St.  Paul 
will  cost  $200,000.  It  is  reported  from  Portland 
that  grade-crossing  elimination  work,  bridge  re- 
newals, extensions  and  line  changes  contemplated 
in  connection  with  other  improvements  by  the 
Oregon  &  Washington  Railroad  &  Navigation 
Company  will  cost  $2^000,000. 


WATERWORKS 


u 


PROPOSED  WORK. 

Lowell,  Mai*.— Municipal  Council  voted 
to  Install  water  mains  in  the  Oakland 
Dtotrict   to  cost   $30,000. 

Woonsocket,  R.  I.— Board  Water  Com- 
miasioners  (W.  F.  Norton,  Chmn.)  is 
planning  installing  an  auxiliary  pump  at 
water  works  pumping  station,  dally  ca- 
pacity 8.000,000  gal. 

Geneva,  N.  Y.— Election  to  be  held  on 
enlarging  filtration  plant,  plans  for 
which  are  being  prepared:  cost  $28,000. 
J.  W  Brennan,  City  Engineer:  H.  K. 
Seybolt,  Superintendent  Public  Works. 

Utica,  N.  v.— All  bids  opened  by  Board 
Contract  and  Supply.  March  30,  for  fur- 
nishing 25  hydrants  rejected. 

Jonestown,  Pa.— State  Board  of  Health, 
Harrlsburg,  has  directed  Improvements 
made  to  filter  plants  at  Jonestown  and 
Wellsboro. 

Lebanon,  Pa. — Council  decided  to  con- 
struct 2  miles  water  mains  at  a  coat  of 
$16,500:  to  Install  brick  valve  boxes  at  a 
cost  of  11,100.     Address  City  Clerk. 

Punxsutawney,  Pa. — Reported  Council 
Is  considering  municipal  water  works. 
William   Gillespie.   Borough  Solicitor. 

Waynesboro,  Pa. — Farley  Gannet,  Con- 
sulting Engineer  of  Harrlsburg.  engaged 
te  report  on  improvements  to  water  sup- 
ply and  sewer  system. 

Maryland. — See  "Paving  and   Roads." 

Takoma    Park,  Md. — Citizens    voted    In 

flivor    of    $25,000  bond    issue    for    water 

storage   reservoir  and    Improving  present 
■ystem. 

Washington,  D.  C. — All  bids  opened  re- 
cently by  Commissioners  D.  C.  for  fur- 
nishing 400  tons  of  sulphate  of  alumina, 
rejected. 

Hickory,  N.  C— Water  iMnds  for  $10,- 
000  will  be  sold  April  25  by  John  W.  Bal- 
lew.   City  Manager. 


Bristol— Tenn. — Vo.— Knight  &  Quale, 
408  Times  Bldg.,  Chattanooga,  Tenn.,  en- 
gaged to  study  and  report  on  water  sup- 
ply resources  and  service  conditions  in 
connection  with  improvements  shortly  to 
be  made  In  this  city. 

Canton,  Ohio. — Contract  will  be  let  in 
about  30  days  for  enlarging  distributing 
system  at  a  cost  of  $150,000,  including  8 
to  24-in.  mains.  George  McCloskey,  Di- 
rector Public  Service. 

Dover,  Ohio. — About  $75,000  is  to  be 
spent  by  City  Council  for  water  works 
improvements,  to  include  erection  of 
stand  pipe  on  Deis  Hill,  capacity  1,500,000 
gal.,  install  2,000,000  gal.  pump  and  lay 
12  in.   mains. 

Ravenna,  Ohio. — R.  Wlnthrop  Piatt, 
Cleveland,  Is  consulting  engineer  for  pro- 
posed water  works.  W.  H.  Linton,  Di- 
rector Service. 

Ironton,  Ohio. — Plans  prepared  by  J.  F. 
Witmer  Co.  of  BufTalo.  N.  Y.,  for  con- 
structing water  works  of  4,000,000-gal.  ca- 
pacity; probable  cost  $250,000.  F.  A. 
Uoss,  Clerk  Director  Public  Service. 

Portsmouth,  Ohio. — Plans  and  specifi- 
cations submitted  to  city  by  J.  F  Witmer 
Co.  of  Buffalo,  N.  Y.,  for  repairs  to  reser- 
voir.    Samuel  G.   Harper,   City   Engineer. 

Portsmouth,.  Ohio. — Water  works  bonds 
for  $50,000  to  be  sold  April  25.  Louis  A. 
Zucker,  City  Aud. 

Salem,  Ohio. — Reported  $93,000  will  be 
spent  by  city  for  fire  protection  system, 
to  include  installation  of  wells,  mains 
and  reservoirs. 

South  Charleston,  Ohio. — Election  to  be 
held  June  13  to  vote  on  constructing 
water  works.  A.  Gelsler,  Engineer,  Day- 
ton: S.  B.  Rankin,  Clerk  Board  of  Public 
Affairs. 

Warren,  Ohio. — City  Council  approved 
plans  of  Chester  &  Fleming  of  Pittsburgh, 
Pa.,  for  water  and  pumping  plant  for 
Warren. 

Youngstown,  Ohio. — Contract  soon  to  be 
let  for  two  16,000,000-gal.  electrically 
driven  centrifugal  pumps  for  filter  bed 
water  supply  and  one  4,000,000-gal.  pump 
for  the  water  wash.  John  S.  Lewis,  Supt. 
Water   Works   Dept. 


LaPorte,  Ind. — Plans  about  completed 
for  the  concrete  3,500,000-gal.  reservoir. 
L.    Drew  Goddard,   City  Engineer. 

Michigan. — Ford  and  Trenton  are  con- 
sidering constructing  filtration  plants. 
Address  Village  Clerk. 

Wyandotte,  Mich. — Charles  H.  Marr, 
Mayor,  in  favor  of  constructing  filtration 
system  to  improve  down  river  water 
supply. 

Quincy,  III. — Citizens,  April  4,  voted 
$130,000  bonds  for  constructing  water 
works.      Address    City    Comptroller. 

Chilton,  Wis.- Contract  will  be  let 
about  May  1  for  constructing  water  works 
for  which  citizens  recently  voted  $45,000 
bonds. 

Mineral  Point,  Wis. — Common  Council 
voted  to  issue  $15,000  water  works  Im- 
provement bonds,  also  extend  water 
mains  on  Wisconsin,  Seventh  and  State 
Streets. 

Fort  Madison,  la. — Reported  construc- 
tion of  water  works  is  contemplated- 
Burns  &  McDonnell,  Kansas  City,  Mo., 
Engr.  Nothing  further  will  be  done  un- 
til company  is  incorporated.  (Peter  Kern, 
Member   of  Committee). 

Minneapolis,  Minn. — Enlargement  of 
filtration  plant  by  one-third  and  an  addi- 
tion of  a  water  softening  plant,  at  a  to- 
tal cost  of  from  $700,000  to  $1,000,000.  will 
be  recommended  to  City  Council  by  F. 
W.  Cappelen,  City  Engineer.  Plan  pro- 
vides for  beginning  work  in  1918  and 
completion    In    1920. 

DIghton,  Kan. — Election  to  be  held  May 
16  to  vote  bonds  for  constructing  pro- 
posed water  works  and  light  plant,  to 
cost  $28,000.  W.  B.  Rollins  &  Co.,  439 
Midland  Building,  Kansas  City,  Mo., 
Engrs.;   J.    A.   Radford,  City   Clerk. 

Ottawa,  Kan. — It  is  reported  a  new  fil- 
tration plant  and  additional  equipment 
will  be  added  to  municipal  water  and 
electric  light  plant  at  this  place  early 
In   the  spring. 

Rosedale,  Kan. — City  CommLssloners  of 
Kansas  City  passed  an  ordinance  allow- 
ing this  city  to  construct  a  tunnel,  rein- 
forced concrete,  for  the  diversion  of  the 
Turkey    Creek    waters    into    Kaw    River 


under  Gr^^tone  Heights.  A  ditch  % 
mile  long  leading  to  tunnel,  also  half 
mile     long,      wlil     be     constructed;     cost 

$700,000. 

Yates  Centei*,  Kan. — Citizens  voted  $50,- 
iiiiO  bonds  for  fconstructing  system  of  wa- 
ter  works;    it   is   reported    city    will   drill 

wells. 

Bellwood,  Neb.— Citizens  April  4  voted 
to  issue  bonds  for  constructing  water 
works.     J.  P.  Deaney,  Village  Clerk. 

Pawnee  City,  Neb. — Citizens  voted  to 
issue  bonds  for  water  and  sewer  exten- 
sions. E.  T.  Archer  &  Son.  Engineers, 
Kansas  City,   Mo.     Address  City  Clerk. 

Bozeman,  Mont. — Citizens  voted  April  2 
to  issue  $175,000  bonds  for  sewer  and 
water  improvements.  C.  C.  Widener,  City 
Engineer. 

Glendlve,  Mont. — Citizens  will  vote  May 
15  on  issuing  $65,000  bonds  for  construct- 
ing filtration  plant. 

Great  Falls,  Mont. — Burns  &  McDonnell, 
Kansas  City,  Mo.,  are  engineers  for  the 
water  purification  plant,  10,000,000-gal. 
capacity,  which  Is  to  be  constructed  here 
at  a  cost  of  $175,000. 

Warm  Springs,  Mont. — Contract  soon 
to  he  let  by  State  Board  of  Examiners 
at  Helena  for  constructing  water  works 
system  at  State  Hospital  for  Insane  at 
Warm  Springs,  cost  J14,000.  A  reservoir 
will  be  constructed  on  Lost  Creek,  4 
miles  from  Warm  Springs,  and  a  10-in. 
pipe  line  laid  to  the  asylum. 

Arkansas  City,  Ark. — The  Lambe  & 
Denmarke  Light  &  Water  Co.  intends 
making  improvements,  costing  $20,000, 
which  will  Include  one  crude  oil  engine. 
120  h.  p.;  one  generator.  100  kw.,  and 
equipment  for  same;  1000  lb.  wire,  electric 
meter  and  centrifugal  pump;  300  to  400 
gal.  minute  meter  to  drive  pump;  some 
c.-i.  pipe,  6  in. 

Galveston,  Tex. — Attorney-General  ap- 
pioved  the  recent  city  $875,000  bond  issue. 

Oklahoma,  Okla. — In  a  report  submitted 
to  Bd.  Commissioners  for  proposed  water 
works  extensions  and  storage  plant  to 
accommodate  a  population  of  200,000.  Guy 
V.  McClure,  City  Engineer,  e.<!timates 
cost  of  improvement  at  $1,092,234. 
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Perry,  Okla. — Ordinance  passed  author- 
izing issae  of  bonds  for  water  works  ex- 
tensions.   Address  City  Clerk. 

Clovls,  N.  M. — Citizens  voted  bonds  for 
constructing  water  works  and  light  and 
sewer  improvements,  estimated  to  cost 
$35,000.  Burns  &  McDonnell,  Consulting 
Engineers,   Kansas   City,   Mo. 

Springer,  N.  M. — Citizens  April  4  voted 
$32,000  bonds  tor  constructing  water 
works.     W.   R.  Holly,  Attorney. 

Olympla,  Wash. — City  Council  consider- 
ing extending  recently  acquired  water 
system  to  outlying  districts.  J.  B.  Wad- 
dell,  City  Engineer. 

Raymond,  Wash. — City  Council  engaged 
H.  C.  Herman,  engineer,  to  investigate 
water  system  and  make  report  and  esti- 
mate of  cost  of  extending  pipe  lines  and 
other  improvements. 

Seattle,  Wash. — City  Council  referred  to 
City  Utilities  Committee  the  improvement 
of  Forty-second  Avenue  South  with  trunk 
water  mains;  cost  $348,015.  A.  H. 
Dimock,  City  Engineer.  L.  B.  Youngs, 
Supt.  Water. 

Canby,  Ore.— Election  to  be  held  May 
18  to  vote  $18,000  bonds  for  constructing 
municipal  water  works.  Address  City 
Clerk. 

Oregon  City,  Ore. — Cit/  Council  re- 
ported will  soon  authorize  Engineers 
Rand  &  White,  Electric  Bldg.,  Portland, . 
to  proceed  with  constructing  proposed 
reservoir  at  Mountain  View.  Work  in- 
volves 10,000  yd.  excav.,  1700  yd.  concrete, 
cast-iron  pipe,  etc.,  and  a  5000-gal.  resef- 
voir.     Cost,   $35,000. 

Mllwaukie,  Ore. — Council  intends  In- 
stalling meters  at  a  cost  of  $5,000. 

San  Olego,  Cal. — Citizens  on  March  31 
voted  on  following  three  propositions: 
Diversion  of  $100,000  bond  money  from 
development  fund  of  San  Diego  River  for 
construction  of  Upper-Lower  Otay  Pipe 
Line  and  for  Dulzura-Upper  Otay  Pipe 
Line;  diversion  of  $75,000  from  reservoir 
fund  for  reconstruction  of  Chollas  and 
Bonita  pipe  lines,  including  bridges,  and 
for  restoration  of  Mission  Valley  pumping 
plants  and  wells;  for  issue  of  $100,000 
bonds  for  restoring  Dulzura  concrete  con- 
duit. 

Formation  of  a  water  district  under 
state  law,  embracing  all  territory  in  and 
around  San  Diego  and  East  San  Diego,  to 
be  bonded  for  acquiring  water  and  con- 
structing distributing  system,  has  been 
asked  by  7000  petitioners,  represented  by 
A.  J.  Oasebeer.  Local  Attorney. 

Santa  Maria,  Car. — Reported  Railroad 
Commission  has  authorized  Domestic 
Water  Co.  to  sell  plant  to  the  city. 

San  Rafael,  Cal. — Water  district  bonds 
for  $2,250,000  will  be  sold  April  12,  by  Di- 
rector of  Marin  Municipal  Water  Dis- 
trict. 

Pocatello,  Idaho. — Reported  city  Is  to 
purchase  plant  of  local  water  company 
at   cost  of  $290,000. 

Sarnia,  Ont. — R.  DeL.  Funct,  Principal 
Asst.  Engineer,  engaged  with  F.  W. 
Thorold  of  Toronto,  and  F.  A.  Dallyn  of 
Ontario  Provincial  Board  of  Health,  to 
make  a  report  on  water  works  improve- 
ments. 

BIDS    DESIRED. 

Boston,  Mass. — Until  April  18,  by  Dept. 
of  Supplies,  Room  12,  City  Hall  (Jos. 
F.  Maclaughlin,  Dir.),  for  cast  iron  water 
pipe  and  fittings,   etc. 

New  York,  N.  Y.— Until  April  19  by  Wil- 
liam Williams,  Comr.  Water  Supply,  Gas 
and  Electricity,  for  furnishing,  delivering, 
unloading,  stacking  and  storing  c.-i.  pipe, 
special  and  valves,  box  castings,  valves 
and  double  nozzle  fire  hydrants.  Total 
security  $20,900. 

Rochester,  N.  Y.— Until  April  19,  by  F. 
X.  Pifer,  Secy.  Board  Contract  and  Sup- 
ply, for  furnishing,  hauling  and  laying 
complete  with  appurtenances  about  ten 
miles  37-ln.  lock  bar  steel  pipe  for  Con- 
duit 3.  Also,  same  time  and  place,  sep- 
arate bids  for  furnishing  12,000  tons  of 
37-in.  cast-Iron  pipe,  and  hauling  and 
laying  complete  about  ten  miles  37-ln. 
cast-iron  pipe. 


New  Brunswick,  N.  J. — Until  May  9, 
by  Board  City  Commissioners,  for  con 
structing  a  mechanical  filtration  plant  of 
6,000,000  gals,  per  day  capacity,  with 
necessary  appurtenances  advertised  in 
Engineering  Record.  Asher  Atkinson, 
City  Engineer;  Eugene  J.  McLaughlin, 
City    Clerk. 

Harrisburg,  Pa.— Until  May  1  by  H.  F. 
Bowman,  Supt.  Safety,  for  laying  water 
mains  in  Market  and  Twenty-second 
Streets,  Hillsdale  and  Bellevue  Roads. 

Lebanon,  Pa. — Until  April  26,  by  Dan 
M.  Sharp,  City  Clerk,  for  furnishing  and 
laying  approximately  10,600  ft.  6  and  12- 
in.  c.  1.  water  pipe,  with  valves,  specials, 
etc.,  advertised  in  Engineering  Record. 
I'aul  A.  Volcker,   City  Engineer. 

Washington,  D.  C. — By  Bureau  Sup- 
plies and  Accounts,  Navy  Dept.,  Wash- 
ington, D.  C,  for  Sch.  9534,  Mare  Island, 
Cal.,  miscellaneous  cast  and  malleable 
iron  pipe  fittings;  Sch.  9541,  Norfolk,  Va., 
miscellaneous  steel  pipe,  and  Sch.  9532, 
Brooklyn,  N.  Y.,  valves  for  pumps,  etc. 

Youngstown,  Ohio. — Until  April  20  by 
Director  Public  Service  (Dan  J.  Jones, 
Clk.)  for  furnishing  material  and  remod- 
eling filtration  plant. 

Chicago,  III.— Until  April  18,  by  Dept. 
Public  Works  (W.  R.  Moorhouse,  Comr.), 
for  furnishing,  delivering  structural  steel 
and  Iron  work  for  Central  Park  Ave. 
Pumping  Station.  Also  separate  bids 
same  time  and  place  for  furnishing  and 
delivering  velocity  water  meters  at  Its 
meter  shop,  1330  Indiana  Avenue,  or 
Municipal  Shops,  Thirty-first  Street  and 
Sacramento  Avenue. 

Chicago,  III.— Until  April  20  by  Depart- 
ment Public  Works  (W.  R.  Moorehouse, 
Comr.)  for  furnishing  material  to  con- 
struct and  deliver  to  Sixty-eighth  Street 
Pumping  Station  one  steam  turbine-driven 
direct  connected  centrifugal  sump  pump, 
together  with  all  appurtenances  and  ac- 
cessories. Also  separate  bids  for  furnish- 
ing and  delivering  wrought-iron  pipe  f.o.b. 
Municipal  Warehouse,  W.  Thirty-first 
Street  and  Sacramento  Avenue. 

Galesburg,  III.— Until  5  P.  M.,  April  17, 
by  William  Boutelie,  City  Clerk,  (or  an 
air  compressor,  advertised  in  Engineer- 
ing Record.  F.  M.  Connolly,  City  Engi- 
neer. 

Kewaunee,  Wis. — Until  April  18  by 
Board  Public  Works  (Emil  T.  Seldenglanz, 
Chmn.)  for  two  half  million  compound 
duplex  pumps,  condensing  and  noncon- 
densing,  and  also  one  three-quarter  mil- 
lion compound  duplex  pump,  condensing 
and  noncondensing,  together  with  a 
suitable  condenser.  Bids  desired  also  on 
any  other  class  of  pump  that  will  be 
suitable  and  acceptable  to  City  Council 
and  their  engineer. 

Wittenberg,  Wis.- Until  April  IS,  by 
John  England,  Village  Clerk,  for  furnish- 
ing one  triplex  power  pump  and  one  15- 
h.p.  kerosene  engine.  W.  G.  Klrchofter, 
Engineer,  31  Vroman  Bldg.,   Madison. 

Cordova,  Alaska. — See  "Public  Buildings 
and  Schools." 


PRICES  AND  LETTINGS. 
irindicates  award  of  contract. 

New  York,  N.  Y. — Lowest  bid  opened 
April  7  by  Board  of  Water  Supply,  Gas 
and  Electricity  for  laying  water  mains 
in  Broadway,  Amsterdam  Avenue  and 
other  streets  submitted  by  Santore  Con- 
struction  Co.,    Times  Building,   at  $54,935. 

Utica,  N.  Y.— See  "Proposed  Work." 

^Ambrose,  Pa. — Contract  for  laying 
about  11,800  ft.  6  to  12  in.  water  pipe,  13 
tons  special  castings,  and  valves,  etc., 
awarded  Robert  Swan,  Jr.,  Pittsburgh,  at 
$6,312.     (Bids  opened  March  31.) 

ALansdale,  Pa. — Reported  contract  lor 
furnishing  new  boiler  in  water  plant 
awarded  E.  Keeler  Company,  of  Wil- 
liamsport,    at    $1,481. 

-i/^McKeesport,  Pa. — Contract  for  laying 
24  in.  pipe  line  for  Monongahela  intake 
awarded  by  City  Council  to  John  W. 
Butler  of  Elizabeth  Township  at  $12,098. 


-A^Wilson,  N.  C— Contracts  for  water 
works  and  sewer  improvements  (bids 
opened  March  27)  awarded  as  follows:  To 
M.  M.  Elkin,  building  and  concrete;  New 
York  Continental  Jewell  Filter  Co.,  15 
Broad  Street,  New  York,  .\.  Y..  filters; 
Canton  Hughes  Pump  Co.,  Wooster,  Ohio, 
pump;  Chicago  Bridge  &  Iron  Co.,  Chi- 
cago, tank  and  sewer.  R.  J.  Grantham, 
City  Engineer. 

-^Columbia,  S.  C. — Contract  for  c.-l. 
water  pipe  specials,  etc.,  awarded  Na- 
tional C.  I.  Pipe  Co.,  Birmingham,  Ala., 
at  $20,780.  Other  bidders:  U.  S.  C.  I.  Pipe 
&  Foundry  Co.,  Chattanooga,  Tenn.,  $21,- 
130;  American  C.  I.  Pipe  Co.,  Birming- 
ham, Ala.,  $21,025,  and  General  Pipe  & 
Foundry  Co.,  Atlanta,  Ga..  at  $20,9!t0. 
Contract  for  valves  awarded  Columbiana 
Iron  Works,  Chattanooga,  Tenn.,  at 
$2,050.    John  McNeal,  City  Engineer. 

-ACinclnnatl,  Ohio. — City  Board  of  Con- 
trol awarded  contract  for  cleaning  50,000 
lin.  ft.  of  water  mains  to  the  National 
Water  Main  Cleaning  Co.,  50  Church 
Street,  New  York,  at  $9,978  (bids  opened 
April  3). 

-A-Glasford,  III.— Contract  for  drilling 
and  casing  a  deep  well  (bids  opened  April 
3)  awarded  C.  P.  Brant  &  Co.,  Chicago,  at 
$3,588.     D.  A.  Howard,  Village  Clerk. 

-^Utica,  III. — Contract  awarded  Chicago 
Bridge  &  Iron  Company,  Chicago,  for 
constructing  60,000-gal.  elevated  steel 
tank  (bids  opened  April  4),  at  $3,272. 
Louis  M.  Sabo,  Village  Clerk. 

-^Racine,  Wis. — Contracts  awarded  P. 
G.  Pederson  and  H.  C.  Hanson,  both  of 
Racine,  for  water  and  sewer  pipes  (bids 
opened  April  1).  William  Rodgers,  Secre- 
tary Board  Public  Works. 

Minneapolis,  Mlpn. — Following  are  bids 
opened  March  24  by  H.  E.  Alexander, 
purchasing  agent,  for  furnishing  1000 
%-ln.  Minneapolis  pattern  curb  cocks 
with  nipples  and  sleeves:  G.  Lauber 
Brass  Mfg.  Company,  $2.13  each,  f.  o. 
b.  Minneapolis;  United  Brass  Mfg.  CJom- 
pany,  Cleveland,  Ohio,  $2.25;  A.  P.  Smith 
.Mfg.  Company,  East  Orange,  N.  J.,  $1.73, 
and  H.  Mueller  Mfg.  Company,  145  West 
Thirtieth  Street,   New  York  City,   $1.72. 

■^St.  Paul,  Minn. — Contract  awarded 
Northwestern  Electric  Company  of  St. 
Paul  for  De  Laval  Pump  &  Electric 
Equipment  Company,  Minneapolis,  mo- 
tor at  $7,688. 

■^Elkhart,  Kan. — Contract  awarded  Al- 
amo Engine  Supply  Company,  1122  Far- 
nam  Street,  Omaha,  Neb.,  for  constructing 
water  works. 

^I^Bayard,  Neb. — Contract  awarded  J.  S. 
Schwartz,  Colorado  Springs,  Col.,  at  $12,- 
875,  for  constructing  water  works  (bids 
opened  April  1).  George  G.  Cankelton, 
Village  Clerk. 

♦Portland,  Ore. — Following  are  three 
lowest  bids  opened  by  City  Purchasing 
Agent  for  (a)  6-in.  c.-l.  pipe  and  (b)  12- 
in.  c.-i.  pipe:  Oregon  Iron  &  Steel  Co., 
Portland,  (a)  $10,275,  (b)  $11,812  (awarded 
contract),  American  Cast  Iron  Pipe  Co., 
Portland,  (a)  $10,800,  (b)  $12,600;  U.  S. 
Cast  Iron  Pipe  Co.,  Portland,  (a)  $10,500, 
(b)   $12,250. 


*New  York,  N.  Y. — Following  are  unit  figures  of  four  lowest  bids  opened  March 
21  by  Board  Water  Supply  for  Contract  No.  120,  construction  of  two  superstructures 
for  Hudson  and  Croton  Lake  Drainage  Chambers,  Towns  of  Fishkill,  Dutchess 
County,  and  Yorktown,  Westchester  County:  (a)  A.  L.  Guidone  &  Son,  Inc.,  52  Van- 
derbilt  Avenue.  $104,262  (awarded  contract);  (b)  Emerson  Building  Co.,  103  Park 
Avenue,  $104,621;  (c)  iJi  Menna  &  De  Paolo,  Inc..  391  E.  149th  Street,  $110,766;  (d) 
Michael  Straub,  14  Ward  Avenue,  Mamaroneck,  N.  Y.,  $114,819. 

•(a)  (b)  (0)  (d) 

1,600  bbl.   gray   Portland   cement $2.00         $1.80         $1.90         $2.20 

300  bbl.  white  Portland  cement 3.75  3.43  3.70  3.80 

1.200  cu.    ft.    replacement    of    concrete    floor    at 

Croton  Lake  Drainage  Chamber 0.75  0.65  0.60  0.7d 

6!)0  cu.  yd.  earth  excavation  and  embankment.  l.OO  0.60  1.00  l.OO 

400  cu.  yd.  rock  excavation  and  embankment..  3.00  2.50  3.00  2.50 

460  cu.  yd.  top-soiling,  seeding  and  grassing...  2.00  1.90  2.00  3.00 

160  sq.    yd.    cobble   gutters 4.50  1.35  1.00  1.40 

40  lin.  ft.  wooden  guard-rail 1.00  0.35  0.40  1.00 

200,000  lb.  structural  steel 0.055  0.065  0.20        „.0-58 

Crane  for  Hudson  Drainage  Chamber,  lump  sum..  2,443.00    2,370.00        500.00    2,800.00 
Oane   for  Croton  Lake   Drainage   Chamber,   lump  .  .  ,  „. 

sum 2,611.00     2,360.00        500.00     2,715.00 

Hudson   Drainage   Chamber  superstructure,   wing- 
walls  and  facing  of  blow-off,  exclusive  of  Items 

1  to  11.  Inclusive,  lump  sum 50,489.00  49,366.00  37,000.00  49,950.00 

Croton    Lake    Drainage    Chamber    superstructure.  

exclusive  of  Items  1  to  11,  inclusive,  lump  sum. 29, 014.00  30,372.00  25,000.00  34,550.00 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED  WORK. 

Lenox,  Mass. — ^W.  S.  Johnson  of  Bos- 
ton engaged  as  consulting  engineer  for 
the  proposed  sewer  system  and  disposal 
plant  to  be  constructed  at  Lenoxdale. 
Probable  cost  $21,000. 

Lowell,  Mass. — Municipal  Council.  April 
4.  voted  $10,700  for  constructing  sewers 
in  Woburn  Street. 

New  Bedford,  Mass. — The  city's  force 
will  build,  this  year.  15,000  ft.  8  to  42-in. 
pipe  sewers  and  400  ft.  48  x  60  ft.  con- 
crete sewers  costing  $82,000  in  all.  George 
H.   Nye.  City  Engineer. 

Providence,  R.  I.  —  Bill  has  passed 
House  appropriating  $10,000  tor  construct- 
ing sewerage  system  at  State  College. 

Hartford,  Conn. — Citizens,  April  4,  voted 
In  favor  of  the  following:  $110,000  for  Gul- 
Iv  Brook  conduit;  $50,000  for  constructing 
storm  water  conduit  in  South  Street:  $21,- 
642  for  sewer  system  between  Uphill 
.street  and  City  Line,  west  of  Blue  Hills 
.Wenue,  and  $18,000  for  bridge  over  Park 
River,  south  of  Hamilton  Street  and  north 
of  Flatbush  Avenue.     Address  City  CHerk. 

Lakevllle,  Conn. — Construction  of  sew- 
age disposal  plant  contemplated  at  Con- 
necticut School  for  Feeble  Minded.  The 
state  to  pay  $15,000  of  cost.  Address 
State   Bd.    Control   at  Hartford. 

Nyack,  N.  Y. — Sewer  bonds  for  $50,000 
to  be  sold  April  17,  by  H.  E.  Smith,  Vil- 
lage  Clk. 

Princeton.  N.  J. — Borough  Council 
pa.ssed  ordinance  to  construct  sewers  in 
.Mken  Avenue,  Prospect  Avenue,  and  a 
.short  line  of   Library   Place. 


South  Orange,  N.  J.— South  Orange 
Township  Committee  passed  on  first 
reading  ordinance  providing  for  construc- 
tion of  sewage  disposal  plant. 

Berwick,  Pa. — City  Council  considering 
constructing  sewage  disposal  plant. 

Chester,  Pa.— State  Board  of  Health 
at  Harrisburg  has  authorized  Chester  to 
make  studies  of  sewage  disposal. 

Johnstown,  Pa.— C.  P.  Collins,  Sanitary 
Engineer,  City  Hall,  reports  plans  being 
prepared  for  sanitary  sewer  to  be  con- 
structed from  site  of  proposed  sewage 
disposal  plant  to  above  Coopersdale 
Bridges;  cost  about  $200,000. 

Lebanon,  Pa.— The  sewage  disposal 
plant  proposed  here  will  not  be  Installed 
until   1917.     Address  City  Clerk. 

About  12,000  ft.  of  30  to  48-In.  pipe 
sewer  costing  $80,000  will  be  laid  and  a 
channel  8000  ft.  long,  30  to  40  ft.  wide,  of 
concrete,  and  costing  $120,000  constructed. 
Election  will  be  held  In  June.  Address 
City  Engineer. 

Montoursvllle,  Pa. — See  "Paving  and 
Roads." 

Mt.  Union,  Pa.— State  Board  of  Health. 
Harrisburg,  has  directed  Mt.  Union  and 
Berwick  to  Improve  sewage  disposal 
plants. 

Philadelphia,  Pa. — Contract  soon  to  be 
let  by  Director  Datesman,  Department  of 
Public  Works,  for  constructing  the  upper 
section  of  Frankford  Intercepting  sewer 
between  Winghocklng  Creek,  Tenth 
Street  and  Hunting  Park  Avenue,  cost- 
ing about  $350,000.  Plans  for  the  Tor- 
resdale  sewage  disposal  plant  have  been 
approved  by  State  Health  Commissioner. 
The  cost  of  the  Torresdale  plant  will  be 
about  $1,500,000  exclusive  of  site.  The 
Torresdale  plant  will  take  sewage  from 
Port  Richmond,  Germantown,  Mt.  Airy. 
Frankford  and  a  large  territory  in  Wlssa- 
hlckon    District. 

Maryland. — See   "Paving  and  Roads." 

Durham,  N.  C. — Contract  will  be  let 
about  May  15  by  H.  W.  Keuffner,  City 
Engineer,  for  constructing  a  24-in.  pipe 
line  from  sewage  disposal  plant,  a  dis- 
tance of  about  6%  miles.  Gilbert  C. 
White,  Consulting  Engineer,  Durham. 

Battle  Creek,  Mich. — Citizens  April  3 
voted  In  favor  of  issuing  $50,000  bonds  for 
street  paving  and  $50,000  bonds  for  con- 
structing sewers.  Bonds  will  be  sold 
April  24  by  City  Clerk;  E.  U.  Hunt,  City 
Engineer. 

Madison,  III. — Sheppard  &  Morgan,  Ed- 
wardsville,  preparing  plans  for  40,000  ft. 
12  to  42-in.  sewer,  costing  $144,000,  and 
pumping  plant  $16,000. 

Milwaukee,  Wis. — Citizens,  April  4, 
voted  $1,560,000  bonds  for  constructing 
sewers  and  sewage  disposal  plant.  T. 
Chalkley  Hatton,  City  Hall,  Milwaukee, 
Engineer:  J.  H.  Towles,  Secy.  Sewerage 
Corhmission. 

Lisbon,  Iowa. — Sewer  Improvements 
contemplated.     Address  City  Clerk. 

Billings,  Mont. — No  bids  opened  by  City 
Council  April  5  for  constructing  storm 
water  sewer  system.  Proceeding  stopped 
by  injunction.  E.  M.  Sneckenberger,  (5lty 
Engineer. 

Bozeman,  Mont. — See  "Water  Works." 

Harlowton,  Mont.  —  Citizens  voted, 
April  4.  to  issue  $25,000  bonds  for  con- 
structing sewerage  system  and  sewage 
disposal  plant.  S.  V.  Campbell,  Town 
Clerk. 

Little  Rock,  Ark. — City  contemplates 
an  extension  of  the  Pulaski  Heights  sew- 
erage system.  Preliminary  surveys  and 
estimates  have  been  made.  C.  Levlnson, 
City    Engineer. 

Corslcana,  Tex. — Extensions  to  sewer 
system  planned.     George  A.  Durand,  City 

Engineer. 

Frost,  Tex. — F.  D.  Ford  of  Italy,  Tex.. 
is  engineer  for  proposed  sewerage  system. 

Paris,  Texas. — Citizens  voted.  April  4. 
to  issue  $10,000  sewerage  system  bonds, 
and  $40,000  school  bonds.  Edward  T.  S. 
.VfcCuestine.    Mayor. 

Sweetwater,  Tex. — Election  to  be  held 
May  10  to  vote  on  constructing  sewerage 
system  to  cost  $15,000  and  sewage  dis- 
oosal  plant  (Imhoff)  at  $35,000.  H.  C. 
ftord,  Jr..  City  Engineer. 

Yorktown,  Tex. — Construction  of  sewer 
system  in  business  district  contemplated. 
About  2000  ft.  of  6-ln.  pipe  required.  E.  F. 
Virieck.  Chmn.  Committee  on  Sewers. 

Afton,  Okla. — Plans  being  prepared  by 
Benham  Engineering  Company,  Okla- 
homa, for  the  main  sewers  and  sanitary 
lateral  sewers  proposed  by  citv  at  a  cost 
of   $40,000. 

Bremerton,  Wash. — Supreme  Court  has 
authorized  city  to  Issue  $20,000  bonds  for 
constructing  sewer  system.  E.  J.  Mc'Call. 
City  Clerk.. 

Enumclaw,  Wash. — Reported  sewer  sys- 
tem is  to  be  extended  this  summer.  W. 
I.   Lippard,    City   Engineer. 

Portland,  Ore. — Contract  about  to  be  let 
for  constructing  sewers  in  E.  Seventy- 
ninth,  E.  Eightieth,  E.  Pine  and  E.  Burn- 
side  Streets.  Phil  Dater,  City  Engineer, 
and  A.  L.  Barbur,  City  Auditor. 
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Fresno,  Cal. — Olmsted  &  Glllelen,  1112 
Hollingsworth  Bldg.,  Los  Angeles,  en- 
gaged as  consulting  engineers  for  pro- 
posed sanitary  and  storm  sewer  systems, 
preliminary  plans  for  which  have  been 
completed  by  B.  E.  Cronkite.  City  Engi- 
neer. Sanitary  system  will  approximate 
10  miles  and  storm  sewer  system  about 
7  miles  from  IS  to  54  inches.  It  has  not 
been  decided  whether  brick  or  concrete 
will  be  used.  Election  will  be  held  May 
3  to   vote  $5"0.00©  bond   issue. 

BIDS    DESIRED. 

Gloversville,  N.  Y. — See  "Paving  and 
Roads  " 

New  York.  N.  Y.— Until  April  19  by 
Marcus  M.  Marks,  Pres.  Borough  Man- 
hattan, for  sewer  drainage  system,  for 
improving  drainage  of  roofs  and  streets 
on  West  Weishlngton  Market.  Security 
16,000.  Also  same  time  and  place  sep- 
arate bids  for  alteration  and  Improvement 
of  sewer  in  Nineteenth  Street  between 
Sixth  Avenue  and  Broadway.  Security 
111.200. 

Yonkers,  N.  Y.— Until  April  17,  by 
Board  Contract  and  Supply  (Edw.  P. 
Walsh.  Secy),  for  constructing  storm- 
water  sewers  in  Marlborough  Road,  Hart 
and  Hillside  Avenues,  and  other  streets. 
D.    F.    Fulton,   City  Engr. 

RIdgefield,  N.  J.— Until  April  19,  by 
Mayor  and  Council,  for  constructing 
sewer  svstem  and  sewage  disposal  plant 
in  Borough  of  Ridgefleld.  Chas  F.  Blood, 
Boro.   Engr.,   Moresmere. 

Lakewood,  Ohio.— Until  April  25,  by  Di- 
rector Public  Works,  for  constructing 
24-in.  c.-i.  pipe  siphon  and  outfall  sewer, 
advertised  in  Engineering  Record. 

Nile*,  Ohio.— Until  April  24.  by  Direc- 
tor Public  Ser\'ice  for  sewers  in  Vienna 
Avenue,  Depot  and  Walnut  Streets,  and 
for  ".j  mile  paving  on  Third  Street,  adver- 
tised In  Engineering  Record. 

Urbana,  Ohio.- Until  April  27,  by  H. 
M.  Crow.  City  Auditor,  for  4400  ft.  15  and 
I8-in.  pipe,  and  1200  ft.  <^-in.  concrete 
sewer;  total  cost,  $9,800.  E.  F.  Sweet- 
man,    City    Engineer. 

Alton,  III.— Until  May  2,  by  Board  Ad- 
ministration, Capitol  Bldg.,  Springfield, 
for  constructing  a  sewage  treatment  plant 
at  Alton  State  Hospital,  near  Alton.  W. 
S.  Sheilds.  Designing  Engr.,  suite  1201 
Hartford   Bldg.,  Chicago. 

Chicago,  III. — See  "Paving  and  Roads." 

Chicago,  III. — Until  May  3.  by  Chicago 
Union  Station  Company,  at  office  of 
Thomas  Rodd.  Chief  Engineer,  for  fur- 
nishing material  and  constructing  sewers 
in  Harrison  and  Canal  Streets,  concrete 
retaining  walls  in  Canal  Street,  concrete 
curb  wall  and  concrete  sidewalks  in  Ca- 
nal, Van  Buren  and  Harrison  Streets,  Ail- 
ing the  streets  to  the  permanent  grade, 
etc.,  advertised   In  Engineering  Record. 

Chippewa  Falls,  Wl». — Reported  desired 
until  April  20  by  J.  A.  Brooks,  Chmn. 
Board  Public  Works,  for  constructing  ap- 
proximately 6,500   lin.    ft.   sewers. 

Until  April  21  by  L.  F.  Felix,  City  Clk.. 
for  constructing  approximately  2^  miles 
of  vltr.  pipe  sewer  from  12  to  24  in. 

Hutchinson,  Minn. — Until  May  1  by  Citv 
Council  for  constructing  4500  lin.  ft.  8-iri. 
sewer,  manholes,  flush  tank,  etc.,  and 
1550  Iln.  ft.  4-in.  water  main,  two  fire 
hydrants,  etc.     F.  N.  Moore,  City  Clk. 

Weaslngton,  S.  D.— Until  May  1,  by 
I^harles  A.  Curtiss,  City  Auditor,  for  con- 
itructlng  sewers,  etc.,  advertised  In  En- 
gineering Record. 

Austin,  Tex. — No  bids  will  be  opened 
April  22  for  constructing  Little  Shoal 
Creek  storm  sewer;  matter  has  been  post- 
poned indefinitely.  See  advertising  col- 
umns. P.  W.  Powell,  Superintendent  of 
Streets  and   Public  Improvements. 

Mid  vale,    Utah. — Reported   desired    until 
April   18   by  Hilma   S.    Bennett,    City   Re- 
corder, for  sewers  and  septic  tanks,  with 
outfalls.       John    L.    Griflfth.    1596    Tenth 
.  E  Street,  Salt  Lake  City,  Engr. 


Cordova,    Alaska. — See 
ings  and  Schools." 


•Public    Build- 


PRICES  AND   LETTINGS. 

■tclndicates  award  of  contract. 
♦  New  Bedford,  Mass. — Contract  for 
constructing  a  concrete  pumping  sta- 
tion for  intercepting  sewer  system  award- 
eded  Benjamin  F.  Watkins,  620  .\cushnut 
.\venue.  at  $16,775.  William  F.  Williams. 
Engineer,    Room    203    Municipal    Building. 

-ALakevllle,  Conn. — Contract  for  con- 
structing 22,900  ft.  8  to  15-in.  vitr.  pipe 
sewers  and  for  1900  ft.  8  to  14-in.  c.-l. 
sewer  (bids  opened  March  2")  awarded  by 
Sewer  Commission,  Lakeville  Fire  Dist., 
Town  of  Salisbury  (A.  C.  Roberts,  Chmn.). 
to  Sherman,  Welsch  &  Wells,  Kings 
Court,  Poughkeepsie,  N.  Y.  City  Waste 
Disposal  Co.,  156  Fifth  Avenue,  New  Yorl<, 
N.  y.,  Engrs. 

-A-Yonkers,  N.  Y. — Contract  for  con- 
structing relief  sewer  in  Radford  Street 
awarded  by  Bd.  Contract  and  Supply  to 
John  O.  Weston,  151  Napperham  Avenue, 
at  $53,350. 

-^Newark,  N.  J. — Contract  for  con- 
structing sedimentation  basins  and  efflu- 
ent and  intake  conduits,  part  of  Section  4 
of  the  Passaic  Valley,  awarded  April  11 
by  Passaic  Vall*y  Sewerage  Commission 
to  Arthur  McMuUen  Co.,  149  Broadway. 
New  Tork,  at  $787,080  (bids  opened  March 
14).  For  unit  figures  see  Engineering 
Record  of  March  25. 

♦Washington,  D.  C. — Contract  for  con- 
structing sewer  work  in  the  District 
awarded  Warren  F.  Brenizer  Company. 
Washington,    D.    C.    (bids   opened    March 

28). 

♦Savannah,  Ga. — Contracts  for  drain- 
age work  (bids  opened  March  6)  awarded 
as  follows:  To  Obenshain  Bros.,  Center 
Moriches,  Long  Island.  P.  O.  «)2,  for  east 
side  portion,  at  $121,124,  and  to  Gadsden 
Contracting  Company,  and  Guild  &  Com- 
pany, Savannah.  Ga.,  for  west  side  por- 
tion, at  $132,289.  E.  R.  Conant,  Chief 
Engineer  of  City. 

♦Brewster,    Ohio. — Contract    for  sewer 

extensions     and     sewage     disposal  plant 

(bids    opened     April     1)     awarded  C.     O. 

Watner,    Toledo,    at    $9,388.      L.    S.  Lash, 
Village  Clerk. 

♦Columbus,  Ohio. — Contracts  awarded 
by  Director  Board  Public  Service  (bids 
opened  March  21)  for  constructing  sewerH 
as  follows;  Third  Avenue,  to  O'Donnell 
&  Thombury,  Columbus,  at  $58,432,  and 
for  Star  Avenue  sewer  to  J.  F.  Ryerson, 
Columbus,  at  $13,157. 

♦Lakewood,  Ohio. — Contract  for  con- 
structing sewage  treatment  work  (bids 
opened  March  20)  awarded  Lowensohn  & 
Ule,  10402  Parkgate  Avenue,  Cleveland, 
at  $78,325.  H.  B.  Ante,  Secy,  to  Director 
Public  Service. 

♦  Fort  Wayne,  Ind. — Contract  for  con- 
structing 8000  ft.  12  to  20-in.  vitr.  pipe 
sewers  (bids  opened  April  6)  awarded 
Moellering  Construction  Co.,  Fort  Wayne, 
at  $17,192.  J.  B.  Sheets  Co.,  Pittsbursli. 
Pa.,  bid  $18,920.  F.  M.  Randall,  City  En- 
gineer. 

Indianapolis,  Ind. — The  following  are 
two  bids  opened  by  Board  of  Public 
Works  for  Installing  11  sluice  gates  in 
sewers  along  White  River  and  Fall  Creek 
to  prevent  back  water  damage  during 
floods:  Jacob  Vogel,  $12,457,  and  A. 
Bruner,  $10,990. 

♦  Bad  Axe,  Mich. — Contract  for  con- 
structing sewerage  system  (bids  opened 
April  '>)  awarded  FYontier  ContractinR 
Co.,  Buffalo.  N.  Y.,  at  $38,981.  Next  three 
bidders:  Star  Construction  Co.,  Detroit. 
.Mich.,  $39,870;  Oakland  Construction  Co., 
Pontlac,  Mich.,  $41,214,  and  Meredith  Con- 
struction Co..  Detroit,  $44,186.  James  A. 
Burgess,  Recorder. 

♦Racine,  Wis. — See  "Water." 


New  York,  N.  Y. — ^Following  are  unit  figures  of  four  lowest  bids  opened  March  30 
by  Douglas  Mathewaon,  President  Bronx  Boro..  for  constructing  sewers  In  West- 
chester, Blondell  and  Sacket  Avenues  and  Eastchester  Road  and  other  streets:  (a) 
Peter  B.  Stanton,  2337  Walton  Avenue,  $90,963;  (b)  J.  L.  Sigretto,  Fort  Schuyler  Road, 
$114,872:  (c)  Brennan  Contracting  Co.,  831  GIrard  Avenue,  $121,672,  and  Dl  Menna  & 
Del  Balso,  2336  Cambr'elUne  Avenue,  $129,081. 

(a)  (b)  (c)  (d) 

10  im.  ft.  triple  concrete  sewer,  11  ft.  X  8  ft $107.00        $78.15        $90.00        $91.00 

45  lin.  ft.  double  concrete  sewer,  g  ft.  x  6  ft.  6  In .     43.00  49.04  53.00         36.70 

597  lin.  ft.  single  concrete  sewer,  12  ft.  9  in.  x  8  ft.     39.00         38.20         37.00         37.40 
100  lin.  ft.  single  concrete  sewer,  12  ft.  9  in.  x  7  ft.     28.00         32.43         37.00         40.77 

1.656  lin.  ft.  single  concrete  sewer,  11  ft.  X  8  ft 21.00  28.87         33.00         32.43 

3  Un.  ft.  IS-fn.  vltr.  pipe  sewer 3.50  0.01  1.50  3.00 

3  lin.  ft.  15-in.  vitr.  pipe  sewer 3.25  0.01  1.50  S.OO 

lOB  Un.  ft.  12-ln.  vltr.  pipe  sewer 3.00  1.50  1.50  2.00 

125  lin.  ft.  basin  connections 1.25  1.50  1.50  1.00 

150  lin.  ft.  12  to  24-ln.  Tltr.  pipe  drains 1.00  2.25  1.00  1.00 

<46  spurs  for  house  connections 0.50  0.50  1.00  l.OO 

160  lin.  ft.  risers 0.50  1.50  1.00  1.00 

14  manholes  40.00         35.00         50.00         60.00 

4  receiving  basing.  Tyi>e  B 175.00        125.00        140.00        150.00 

4  receiving  basins.  Type  C 175.00        125.00        140.00        110.00 

2  inleu.  Type  C 100.00         50.00         50.00  50.00 

5,000  cu.  yd.  rock  excav 1.00  3.00  2.50  3.50 

750  cu.  yd.  concrete.  Class  B 5.00  4.50  6.00  5.00 

10  cu.  yd.  concrete,  Cnass  C 5.00  4.50  6.00  5.00 

12,000  lb.  steel  reinforcement  bars 0.05  0.05  0.06  0.05 

60  M  ft.  timber  sheeting 35.00  0.01         35.00         40.00 

1  overflow   chamber 123.00  15,836.00     1,500.00  19,600.00 

1,500  lin.  ft.  gijard  rail 0.15  0.30  0.20  0.20 

50  cu.  yd.  dry  rubble  masonry 2.50  3.00  1.00  2.00 


New  York,   N.  Y. — Following  are  unit  figures  of  three  bids  opened  March  30  by 
Douglas    Mathewson,    President    Bronx    Boro.,    for   constructing    sewers    in    AUerton, 

Wilson,  Adee  and  other  avenues:  (a)  Oscar  Daniels  C!o.,  Woolworth  Building,  $247,130- 

(b)  Rodgers  &  Hagerty,  271  W.  125th  Street,  $347,659;   (c)  N.  Y.  &  N.  J.  Contracting 
Co.,  30  E.  Forty-second  Street,  $359,168. 

(a)  (b)  (c) 

772  lin.  ft.  single  concrete  sewer,  10  ft.  9  in.  x  8  ft $46.00  $50.65  $57.25 

801  lin.  ft.  single  concrete  sewer,  9  ft.  6  in.  x  8  ft 23.00  42.00  49.10 

664  lin.  ft.  single  concrete  sewer,  9  ft.  3  in.  x  8  ft 36.50  51.15  60.60 

1,136  lin.  ft.  single  concrete  sewer,  7  ft.  3  in.  x  8  ft 30.00  37.00  48.80 

760  lin.  ft.  single  concrete  sewer,  7  ft.  6  in.  x  7  ft 27.00  34.15  43.20 

536  lin.  ft.  single  concrete  sewer,  7  ft.  x  7  ft 25.50  33.60  37.80 

539  lin.  ft.  single  concrete  sewer,  4  ft.  3  in,  x  5  ft 14.50  25.20  31.40 

1,388  lin.  ft.  single  concrete  sewer,  4  ft.  x  4  ft.  9  in 14.50  23.20  28.46 

520  lin.  ft.  single  concrete  sewer,  3  ft.  9  in.  x  4  ft.  6  in. . .  5.50  22.50  27.20 

260  lin.  ft.  single  concrete  sewer,  3  ft.  6  in.  x  4  ft.  3  in. . .  13.00  22.05  26.40 

258  lin.  ft.  .single  concrete  sewer,  3  ft.  6  in.  x  4  ft 13.00  18.00  25.40 

97  lin.   ft.  single  concrete  sewer,  3  ft 10.00  11.55  19.10 

258  lin.  ft.  30-in.  vitr.  pipe  sewer 7.00  11.20  16.60 

80  lin.  ft.  24-in.  vitr.  pipe  sewer 6.00  9.25  13.80 

55  lin.  ft.  2n-in.  vitr.   i)'ne  sewer 5.50  5.85  12.65 

157  lin.  ft.  18-in.  vitr.  pipe  sewer 5.00  5.40  12.00 

559  lin.  ft.  15-in.  vitr.  pipe  sewer 4.00  4.25  10.20 

825  lin.  ft.  12-in.  vitr.  pipe  sewer 3.00  3.95  10.60 

925  lin.   ft.   basin  connections 2.60  2.15  5.15 

500  lin.  ft.  vltr.  pipe  drains,  12  to  24  in 2.00  4.85  4.50 

805  spurs  for  house  connections 1.00  1.00  0.74 

3.000  lin.  ft.  risers 1.80  1.45  1.50 

68  manholes   50.00  117.15  104.00 

19  receiving  basins.   Type  B 150.00  156.05  206.00 

22,500  cu.  yd.   rock  excav 1.00  2.20  0.01 

360  cu.   yd.  concrete.   Class  B 5.50  9.00  8.10 

170  cu.   yd.   concrete,  Class  C 5.50  7.20  8.45 

2.000  1b.   steel   reinforcement   bars 0.055  0.045  0.06 

5  M  ft.  timber  sheeting 40.00  40.00  20.00 

600  Un.    ft.   guard  rail 0.20  0.25  0.60 

100  cu.  yd,  dry  rubble  masonry 1.50  6.00  4.50 


New    York,     N.    Y. — Following    are    three    bids    opened  March  30    by  Douglas 

Mathewson,    President    Bronx    Boro.,    for    constructing   sewers   in    Seymour  Avenue, 

between  Eastchester  Road  and  Allerton  Avenue:    (a)   Oscar  Daniels  Co.,  Woolworth 

Building,  $249,933;  (b)  Rodgers  &  Hagerty,  271  W.  125th  Street,  $283,197;  (c)  N.  Y.  & 
N.  J.  Contracting  Co.,  30  E.  Forty-second  Street,  $354,784. 

(a)  (b)  (c) 

1,889  lin.  ft.  single  concrete  sewer,  7  ft.  6  in.  x  8  ft $31.00  $37.40  $49.60 

447  lin.  ft.  single  concrete  sewer,  7  ft.  3  in.  x  8  ft 29.00  30.25  39.80 

163  lin.  ft.  double  concrete  sewer,  7  ft.  6  in.  x  8  ft 49.00  49.50  63.25 

17  lin.  ft.  double  concrete  sewer,  7  ft.  3  in.  x  8  ft 62.00  64.05  81.50 

1,307  lin.  ft.  single  concrete  sewer,  12  ft.  x  8  ft 45.00  52.85  73.06 

1,593  lin.  ft.  single  concrete  sewer,  11  ft.  3  in.  x  8  ft 45.00  48.55  68.50 

21  lin.  ft.  single  concrete  sewer,  3  ft.  3  in 10.00  18.05  27.10 

42  lin.  ft.  single  concrete  sewer,  3  ft 10.00  12.50  24.00 

152  lin.  ft.  30-in.  vitr.  pipe  rewer 7.00  5.70  16.70 

36  lin.  ft.  24-ln.  vitr.  pipe  sewer 6.00  2.85  13.90 

28  lin.  ft.  20-in.  vltr.  pipe  sewer 5.50  3.65  12.75 

93  lin.  ft.  18-in.  vitr.  pipe  sewer 5.00  6.70  12.15 

8  lin.  ft.  15-in.  vitr.  pipe  sewer 4.00  3.95  11.30 

170  Un.  ft.  12-in.  vitr.  pipe  sewer 3.00  3.90  10.70 

68  lin.    ft.   basin  connections 2.60  2.00  5.20 

500  lin.  ft.  12  to  24-in.  vltr.  pipe  drains 2.00  4.85  4.45 

510  spurs  for  house  connections 1.00  1.00  0.75 

3,200  lin.    ft.   risers 1.80  1.15  1.50 

41   manholes    40.00  130.00  150.00 

6  receiving  basins,   Type  B 150.00  175.00  208.00 

23,500  cu.    yd.    rock    excav 1.00  1.00  0.01 

23,500  cu.  yd.  concrete,  CHass  B 5.50  8.40  8.15 

35  cu.  yd.   concrete,   Class  C 5.50  7.20  8.30 

6,500  1b.   steel  reinforcement  bars 0.05  0.045  0.06 

10  M  ft.  timber  sheeting 30.00  40.00  20.00 

1,225  lin.   ft.   guard  rail 0.20  0.25  0.60 

100  cu.  yd.  dry  rubble  masonry 1.50  6.00  4.50 


♦Port  Washington,  L.  1.,  N.  Y. — Following  are  unit  figures  of  the  four  lowest  bids 

opened  March  31  for  constructing  sewerage  works  (Carl  H.  Watson,  Engineer,  Great 

Neck:    (a)    Engineer's   estimate,    $120,459;    (b)    J.    L.    Sigretto   &  Co.,    Surtis   Avenue, 

Richmond   Hill,    L.    I.,    $119,001    (awarded   contract);    (c)  James  Ferrv  &    Sons,    Inc., 

2411  Madison  Avenue,  Baltimore.  Md..  $128,169;  (d)  N.  Magini,  17  Cliff  Avenue. 
Yonkers,  $132,558;  (e)  Rosenthal  Engineering  &  Contracting  Co.,  165  Hooper  Street, 
Brooklyn,  $134,990. 

(a)  (b)  (c)  (d)  (e) 

5,100  lin.  ft.     8-ln.  pipe,     0-8     ft $0.70  $0.50  $0.70  $0.75  $0.80 

20,570  lin.   ft.     8-ln.  pipe,     8-10  ft 0.80  0.70  0.75  0.90  0.80 

14,370  lin.  i't.     8-in.   pipe,   10-12  ft 0.90  0.80  1.00  1.05  0.80 

2,000  lin.  ft.     8-ln.  pipe,   12-14  ft 1.20  1.40  1.35  1.40  0.80 

520  lin.   ft.     8-in.   pipe,   14-16  ft 1.50  1.74  1.75  1.75  0.80 

580  lin.  ft.     8-in.   pipe,   16-20  ft 2.00  2.29  3.00  3.00  0.80 

890  lin.  ft.   10-ln.   pipe,     0-8     ft 0.80  0.72  1.00  0.95  0.95 

2.270  lin.   ft.   10-in.   pipe,     8-10  ft 1.00  0.90  1.15  1.10  0.96 

1,650  lin.   ft.    10-ln.  pipe,  10-12  ft 1.20  1.36  1.40  1.24  0.95 

450  lin.  ft.   10-in.  pipe,  12-14  ft 1.50  1.60  2.00  1.64  0.95 

350  lin.  ft.   12-in.   pipe,     0-8     ft 1.00  0.82  1.20  1.70  1.35 

910  lin.  ft.   12-in.   pipe,     8-10  ft 1.20  1.02  1.60  1.22  1.35 

810  lin.   ft.   12-in.   pipe,   10-12  ft 1.40  1.55  1.75  1.36  1.35 

1,400  lin.   ft.   12-in.  pipe,   12-14   ft 1.70  1.74  2.00  1.75  1.35 

10  lin.  ft.  15-in.  pipe,     0-8     ft 1.20  1.12  1.45  1.50  2.00 

280  lin.  ft.   15-in.  pipe,     8-10  ft 1.40  1.34  1.50  1.65  2.00 

10  lin.   ft.   15-in.   pipe,  10-12  ft 1.80  1.88  1.90  1.80  2.00 

10  lin.  ft.   15-in.  pipe,  12-14  ft 2.40  2.11  2.25  2.30  2.00 

863  lin.  ft.   18-in.  pipe,     0-8     ft 1.40  1.66  1.65  1.70  1.75 

857  lin.   ft.   18-ln.   pipe,     8-10  ft 1.80  1.66  1.85  1.85  1.75 

350  Un.   ft.    18-in.  pipe.  10-12  ft 2.20  2.26  2.25  2.05  1.75 

10  lin.   ft.   18-in.  pipe,   12-14  ft 3.00  2.49  3.00  2.50  1.75 

1,600  lin.   ft.   24-in.  pipe,     0-8     ft 2.00  3.33  2.30  2.70  6.00 

150  lin.   ft.   24-in.   pipe,     8-10  ft 2.50  3.48  2.80  2.90  6.00 

440  lin.  ft.   24-ln.   pipe,  10-12  ft 3.00  4.16  3.10  3.10  6.00 

220  lin.   ft.   24-ln.  pipe,   12-14  ft 4.00  5.26  3.45  3.65  6.00 

100  cu.  yd.  extra  excav.  in  trenches 1.00  1.00  1.00  1.00  1.00 

150  manholes,   D.    manholes 50.00  45.00  42.00  50.00  50.00 

9  special    manholes 100.00  60.00  75.00  75.00  125.00 

300  ft.   extra  depth  in  manholes 5.00  4.00  4.00  4.50  6.00 

60  flush   tanks— flush    manholes 60.00  50.00  65.00  88.00  75.00 

3  lampholes    20.00  36.00  10.00  12.00  75.00 

1,000  ft.   deep   house  connections 0.30  0.20  0.30  0.45  0.75 

10  M  ft.  timber  foundations 50.00  30.00  45.00  35.00  65.00 

10  cu.   yd.   extra  concrete  In  sewers 8.00  7.00  9.00  6.00  10.00 

20  M   ft.    sheathing  and   bracing 40.00  30.00  25.00  30.00  45.00 

20  cu.    yd.    rock   excavation 5,00  0.01  6.00  5.00  5.00 

750  lin.  ft,  timber  cradle  work 2.00  2.40  3.00  0.50  5.00 

10  ton  cast-iron  pipe  and  specials 50.00  0.01  40.00  40.00  75,00 

200  ft.  %-ln.  water  pipe  and  connections 0.50  1.00  0.40  0.30  0.50 

Disposal  Works,  Pump.  Sta.  and  OutfaU: 

100  cu.  yd.  extra  excavation 1.00  1.00  2.50  2  50  2.50 

3,000  lin.    ft.    piling  work 0.30  0.30  0.30  0.30  0.30 

2  M  ft.   timber  foundations 50.00  40.00  45.00  45  00  45.00 

2  M   ft,   extra  sheeting  and  bracing 40.00  40.00  45.00  45.00  45.00 

10  cu.  yd.  extra  concrete 15.00  8.00  12.00  12.00  12.00 

500  1b.   extra  steel  reinforcement 0.05  0.05  0.06  0.06  O.Oi! 

2,000  cu.  yd.  furnishing  and  placing  earth 0.75  0.60  0.50  0.50  0.50 

2,000  cu.  yd.  furnishing  and  placing  mud 0.70  0.60  0.50  0.50  0.50 

2,000  cu.  yd.  furnishing  and  placing  cinders 0.50  0.50  0.50  0.50  0.50 

1,000  cu.  yd.  furnishing  and  plac.  stone  or  gravel.     1.00  0.60  1.50  1.50  1.50 

4.000  cu.  yd.  furnishing  and  placing  rook  fill 2.00  2.25  1.40  1,40  1.40 
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New    York,    N.    Y. — Following  are    unit    figures  of   the    four   lowest    bids  opened 

March  30  by  Douglas  Mathewson,  President  Bronx  Boro.,  for  constructing  sewers  in 

Westchester  and  Blondell  Avenues  and  property  of  the  N.  Y.,  N.  H.  &  Hartford  R.R., 
between  Poplar  Street  and  Sackett  Avenue  and  other  streets:  (a)  William  Baiter,  Inc., 
26  Cortlanclt  Street,  $529,145;   (b)  J.  C.  Rodgers,  Jr.,  271  W.  125th  Street,  $593,372;   (c) 

Oscar  Daniels  Co.,  Woolworth  Building,  $615^873;  (d)  T.  A.  Gillespie  Co.,  50  Church 
Street,  $619,100. 

(a)  (b)  (c)  (d) 

1,656  lin.  ft    single  concrete  sewer,  11  ft.  x  8  ft...  $30.00  $44.00  $39.00  $32.50 

1,889  lin.  ft.  single  concrete  sewer,  7  ft.  6  in.  x  8  ft.  17.00  41.00  29.00  23.90 

10  lin.  ft.  triple  concrete  sewer,  11  ft.  x  8  ft 80.00  100.00  114.00  87.00 

45  lin.   ft.   double  concrete  sewer,   8   ft.  x  6  ft. 

6  in 43.00  60.00  75.00  41.00 

163  lin.   ft.   double  concrete  sewer,  7  ft.  6  in.  x 

8   ft 30.00  31.00  47.50  33.20 

17  lin.   ft.   double  concrete  sewer,   7  ft.   3   in.   x 

8   ft 39.00  60.00  66.00  31.50 

597  lin.   ft.  single  concrete  sewer,   12  ft.   9  in.  x 

8    ft 40.00  44.00  55.00  34.35 

100  lin.   ft.   single  concrete  sewer,   12  ft.  9  In.  x 

7  ft 32.00  50.00  55.00  35.40 

1,307  lin.  ft.  single  concrete  sewer,  12  ft.  x  8  ft. . .  29.00  41.00  43.00  34.70 
1,593  lin.    ft.    single   concrete  sewer,    11    ft.   3   In.    x 

S   ft 29.00  29.00  42.50  35.30 

772  lin.   ft.  single  concrete  sewer,   10  ft.  9  in,   x 

8  ft 29.00  28.00  43.00  36.25 

801  lin.   ft.   single  concrete  sewer,   9   ft.   6  in.   x 

8   ft 18.00  19.00  31.00  25.00 

664  lin.    ft.   single  concrete  sewer,   9   ft.   3   in.   x 

8   ft 20.00  20.00  33.00  25.60 

1,583  lin.    ft.   single   concrete  sewer,   7  ft.   3   in.   x 

8  ft 21.00  18.00  27.00  24.10 

760  lin.   ft.   single   concrete  sewer,   7   ft.   6   in.   x 

7    ft 18.00  15.00  26.00  22.80 

536  lin.  ft.  single  concrete  sewer,  7  ft.  x  7  ft 16.00  16.00  24.00  23.20 

539  lin.   ft.   single   concrete  sewer,   4  ft.   3   In.   x 

5   ft 14.00  10.00  13.50  11.30 

1,388  lin.    ft.   single   concrete  sewer,   4   ft.   x  4   ft. 

9  in 11.00  8.00  13.00  9.00 

520  lin.   ft.   single   concrete  sewer,   3   ft.   9   in.   x 

4   ft.   6  in 11.00  7.50  12.50  8.00 

260  lin.   ft.   single  concrete  sewer,  3   ft.   6  in.   x 

4  ft.   3   in 11.00  7.50  12.25  8.70 

258  lin.   ft.   single   concrete  sewer,   3  ft.   5   in.   x 

4   ft 11.00  9.00  12.25  8.00 

21  lin.  ft.  single  concrete  sewer,  3  ft.  3  in 8.00  7.00  10.00  6.60 

139  lin.  ft.  single  concrete  sewer,  3  ft 10.00  8.00  10.00  5.90 

410  lin.  ft.  30-in.  vitr.  pipe  sewer 8.00  6.00  8.00  5.60 

116  lin.  ft.  24-in.  vitr.  pipe  sewer 5.00  5.00  6.50  3.10 

83  lin.  ft.  20-in.  vitr.  pipe  sewer 4.00  4.00  6.00  2.30 

253  lin.  ft.  18-in.  vitr.  pipe  sewer 4.00  4.00  5.25  2.00 

570  lin.  ft.  15-in.  vitr.  pipe  sewer 4.00  3.00  4.00  1.70 

1,100  lin.  ft.  12-in.  vitr.  pipe  sewer 4.00  2.50  3.30  1.30 

1,118  lin.   ft.   basin  connections..      1.50  1.50  2.60  1.30 

1,150  lin.  ft.  12  to  24-in.  vitr.  pipe  drains 0.01  1.00  2.00  2.00 

1,461  spurs  for  house  connections 0.60  1.00  1.00  1.30 

6,350  lin.  ft.   risers 1.40  1.50  1.80  1.20 

123  manholes     70.00  75.00  40.00  100.00 

29  receiving  basins.  Type  B 125.00  150.00  150.00  115.00 

4  receiving  basins.   Type  C 110.00  150.00  150.00  115.00 

2  inlets.   Type   C 50.00  26.00  25.00  •30.00 

51,000  cu.  yd.  rock  excav 2.25  2.00  1.00  3.00 

1,310  cu.  yd.  concrete.  Class  B 5.50  6.00  3.00  7.00 

215  cu.  yd.  concrete.  Class  C 5.00  6.00  5.50  7.00 

20,500  lbs.   steel   reinforcement   bars 0.0425        0.05  0.05  0.06 

75  M   ft.    timber  sheeting 50.00  30.00  40.00  60.00 

1  overflow   chamber 25,000.00  25,000.00  24,000.00  18,400.00 

3,325  lin.   ft.   guard  rail 0.20  0.20  0.20  0.40 

250  cu.  yd.  dry  rubble  masonry 4.00  3.00  1.50  2.30 


I^Anthony,  Kan. — Contract  for  con- 
structing sewerage  system  and  sewage 
disposal  plant  awarded  Ely  Construction 
Company,  Wellington.  (Bids  opened 
March  30  by  W.  R.  Canaan.  City  Clerk.) 

•A^Omaha,  Neb. — Contracts  for  construct- 
ing sewers  awarded  by  city  to  J.  .J.  Hani- 
ghen  Co..  Omaha,  for  Fifty-first  Street 
sewer  at  $10,213;  also  to  James  Jensen, 
Omaha,  at  $11,334  for  another  sewer. 

♦Venice,  Tex. — Contract  for  construct- 
ing sewer  system  awarded  Winslett 
Bldridge  Co.  of  Dallas.     Bonds  issued  for 

$10,000, 

A'McMlnviiie,  Ore. — Contract  for  con- 
structing sewer  system  (bids  opened 
March  21)  awarded  V.  R.  Dennis  Con- 
struction Company,  McMlnnville,  at  $11,- 
594.     A.   C.    Chandler,   City  Recorder. 


BRIDGES 


PROPOSED     WORK. 

i3erby.  Conn. — At  a  recent  town  meet- 
ing the  Selectmen  were  authorized  to  con- 
struct the  Shelton  Bridge  at  a  cost  of 
<i!5,000  and  construct  sewer  and  other  im- 
provements in  Water  Street  at  a  cost  of 
$15,000. 

Harmon,  N.  Y. — Contract  soon  to  be  let 
by  Board  of  Supervisors,  White  Plains, 
for  reinforced-concrete  bridge  to  be  con- 
structed over  Croton  River  on  Albany 
Post  Road,  Harmon.  Estimated  cost, 
$38,000.  Charles  MacDonaid,  Jr.,  County 
Engineer,  Tarrytown. 

Heuvelton,    N.    Y. — Concrete    Steel   En- 

flneering  Company,  Park  Row  Bidg.,  New 
ork,  engaged  to  prepare  plans  for  the 
concrete  bridge  to  be  constructed  across 
'i.swegatchie  River,  at  Heuvelton,  to  con- 
sist of  three  spans  75  to  100  ft.,  width  40 
ft.  and  cost  $40,000.  Contract  on  super- 
structure will  be  let  about  May  1  by  Town 
Board  of  Ogdensburg.  N.  W.  Mayne,  vil- 
lage clerk. 

Bethlehem,  Pa. — Commissioners  of  Le- 
high and  Northampton  Counties  plan 
spending  $8,000  for  repairing  bridge  across 
L«hlgh  River,  in  Bethlehem.  Address 
Clerk,  Northampton  County,  Easton. 

Huntington,  Pa. — County  Commission- 
ers plan  constructing  several  bridges  this 
summer:  one  a  steel  bridge  70  ft.  long  at 
Dublin    Mills   has   been   approved   by   Wa- 


ter Supply  Commission.  Plans  for  second 
bridge  in  Todd  Township  under  consider- 
-•ion. 

Johnstown,  Pa. — Plans  submitted  to 
State  Water  Supply  Commission,  Harrls- 
burg,  for  a  two-span  reinforced  concrete 
bridge  of  Luten  arch  type,  to  be  con- 
structed across  Stonycreek  at  Central 
Avenue,  connecting  Eighth  Ward  with 
Moxam,  and  to  replace  present  steel 
bridge;  estimated  cost,  $62,000.  J.  R. 
Crissey,   City   Engineer. 

Pennsylvania.  —  State  Water  Supply 
Commission,  Harrisburg,  issued  following 
permits: 

Commissioners  of  Allegheny  County,  to 
construct  highway  bridge  across  Lake 
Run,  1.2  miles  south  of  Gascola  Station, 
In  Patton  Township;  a  highway  bridge 
across  Little  Saw  Mill  Run,  V*  mile  north 
of  BanksviUe,  Union  Township;  a  high- 
way bridge  across  Spring  Garden  Run,  on 
Spring  Garden'  Avenue,  between  Spring 
Garden  Borough  and  Reserve  Township; 
a  highway  bridge  across  Blue  Run,  1  mile 
east  of  Dorseyville,  Indiana  Township. 
Allegheny  County;  highway  bridge  across 
Gourdhead  Run.  at  Duncan  Avenue,  in 
Allison  Park,   Hampton  Township. 

Baltimore  &  Ohio  R,R,  Co,,  to  change 
channel  of  Wilson  Creek  and  its  left 
branch,  5  and  6  miles  from  Rockwood, 
Somerset  County;  bridge  across  an  un- 
named tributary  of  George  Creek.  1.8 
miles  southwest  of  Smithfleld  Station, 
Fayette  County:  bridge  across  Georges 
Creek.  1.6  miles  southwest  of  Smithfleld 
Station,  in  Fayette  County;  two  trestle 
bridges  across  Wilson  Creek  and  the 
right  branch  of  same.  IM  and  2Vi  miles 
above  mouth  of  stream,  about  2  miles 
north  of  Rockwood.  Somerset  (iounty. 

Supervisors  of  Greenwood  Township, 
Clearfield  County,  to  construct  a  bridge 
across  Curry  Run,  %  mile  west  of  Curry 
Run  Station. 

Commissioners  of  Blair  County,  to  con- 
struct a  reinforced  con''rete  arch  bridge 
across  Little  Juniata  River,  at  a  point 
near  Hensheytown.  in  Antis  Township; 
bridge  acrcss  .Sugar  Run,  near  intake  of 
Altoona  City  water  main,  in  Allegheny 
Township. 

Johnstown  &  Stony  Creek  R.R.  Co..  to 
construct  a  timber  retaining  wail  and 
cinder  fill  along  the  channel  line  of  Stony 
Creek.  14,000  ft.  above  its  mouth  In  the 
Conemaugh  River,  in  Johnstown, 

Pennsylvania  R.R,  Co.,  to  construct 
bridge  over  Spring  Creek.  1200  ft.  above 
its  mouth,  in  Swatara  Township,  Dau- 
phin County:  make  fill  along  the  south 
bank  of  Buffalo  Creek,  approximately  3,8 
miles   northwest    of    Tiiouth    of  said    creek. 


west  of  Monroe,  Buffalo  Township,  Butler 
(Jounty;  construct  bridge  across  Sloan's 
(or  Haye's)  Run,  2862  ft.  southwest  of 
.VIosgrove  Station,  Rayburn  Township, 
Armstrong  County;  change  channel  of  Big 
Puckette  Creek,  about  3.4  miles  east  of 
junction  with  Allegheny  River,  at  East 
Parnassus,  in  Lower  Burrell  Township, 
Westmoreland  County,  and  Plum  Town- 
ship,  Allegheny  County. 

Jones  &  Laughlin  Steel  Co.  and  Monon- 
gahela  Connecting  R.R.  Co.,  to  make  a  fill 
along  the  left  bank  of  the  Monongahela 
River,  from  a  point  380  ft.  north  of  South 
Thirty-fourth  Street,  to  a  point  1564  ft. 
.south  of  the  line  between  Pittsburgh  and 
the  Borough  of  St.  Clair,  Allegheny 
County. 

Kramer  &  Rishel,  to  change  course  of 
and  construct  bridge  over  Naylor  Creek, 
at  Highland  Park,  Drexel  Hill,  Upper 
Darby  Township,  Delaware  County. 

East  Broad  Top  R.R.  &  Coal  Co.,  con- 
struct a  bridge  across  (Great)  Trough 
Creek,  about  'A  mile  south  of  Huntingdon- 
Fulton  County  line,  in  Fulton  County. 

Pittsburgh  Railways  Co.,  construct  pipe 
culvert  over  an  unnamed  stream,  under 
Duquesne  Viaduct  No.  1,  a  short  distance 
above  mouth  of  stream,  in  Borough  of 
Whitaker,  Allegheny  County. 

Philadelphia  &  Reading  Ry.  Co.,  lessor 
of  the  Wilmington  &  Northern  R.R.  Co.,  to 
construct  temporary  falsework  at  their 
bridge  across  the  Schuylkill  River,  3200  ft. 
south  of  Cumru  Junction,  in  Cumru  Town- 
ship, Berks  County. 

Pittsburgh  &  Lake  Erie  R.R.  Co.,  to 
make  a  fill  along  the  right  bank  of  the 
.Monongahela  River,  from  0.2  mile  below 
Fayette  City  to  2.5  rpiles  above  same,  in 
Fayette  County. 

Supervisors  of  North  Annville  Town- 
ship, Lebanon  County,  to  construct  a 
bridge  %  mile  northwest  of  Annville 
Township  line,  in  North  Annville  Town- 
ship. 

Commissioners  of  Chester  County,  to 
construct  stone  arch  bridge  across  Broad 
Run,  on  the  Strasburg  Road,  in  West 
Bradford  Township;  a  bridge  across 
Beaver  Creek,  at  Edges  Mill,  Cain  Town- 
ship; bridge  over  Chester  Creek,  near 
Duffs  Mill,  in  East  Goshen  Township. 

Supervisors  of  Amwell  Township,  Wash- 
ington County,  construct  a  bridge  across 
Swort  Branch  of  Tenmile  Creek,  1  mile 
south  of  Amity. 

Commissioners  of  Berks  County,  bridge 
across  Tention  Creek,  0.5  mile  south  of 
Lobacksville,   in   Pike  Township. 

Spring  City,  Pa. — Commissioners  of 
Chester  and  Montgomery  County  planning 
to  construct  Jointly  a  bridge  across 
Schuylkill  River  between  Spring  City  and 
Royersfork.     Address   County  Clerk. 

Maryland.— See   "Paving  and   Roads. 

Washington,  D.  0. — Secretary  of  War 
Dept.  and  Gen.  William  M.  Black,  Ch 
Engr.  of  Army,  Washington,  D.  C,  In- 
dorsed general  plan  for  monumental  me- 
morial bridge  to  be  constructed  across 
Potomac  River  from  a  point  near  Lin- 
coln memorial  in  Potomac  Park  to  United 
States  reservation  at  Arlington,  Va,,  as 
prepared  by  William  H.  Burr,  in  1900,  It 
is  recommended  that  because  of  increase 
in  cost  of  materials,  cost  of  structure  be 
increased  from  $4,860,000  to  $6,000,000, 

Ft.  Lauderdale,  Fla.— See  "Paving  and 
Roads." 

Akron,  Ohio. — Reported  Northern  Ohio 
Traction  &  Light  Co.  (B.  L.  Luke,  Ch. 
Engr.  Cuyahoga  Falls),  Pennsylvania  R. 
R.  and  Baltimore  &  Ohio  Ry.  plan  to  build 
a  viaduct  from  north  end  of  North  Main 
St.  over  Little  Cuyahoga  River  valley  to 
North  hill  as  shorter  route  to  Cuyahoga 
Falls.      Estimated    cost    $1,000,000, 

Anderson,  Ind. — John  Mueller.  New- 
castle, engaged  as  engineer  for  bridge 
over  White  River,  at  Ninth  Street,  to  be 
constructed  next  year  bv  County  Com- 
missioners, probably  a  3  or  4  span  struc- 
tin-e. 

New  Trenton,  Ind. — A  three-span  steel 
truss  bridge,  each  span  170  ft,,  is  to  be 
constructed  across  Whitewater  River  at 
cost  of  $35,000.  Address  John  U.  Mueller, 
Consulting  Engineer,   New   Castle. 

Richmond,  Ind. — John  U.  Mueller,  Colo- 
nial Bldg,,  New  Castle,  is  engineer  for 
South  G  Street  Bridge,  estimated  to  cost 

$120,000, 

Belleville,  III. — See  "Hydraulic  Con- 
structing  and    River  Improvements." 

Blanchard,  Iowa. — County  Commission- 
ers at  Clarinda  will  construct  two  bridges 
steel  with  concrete  floor  and  concrete 
piers  across  Tarkios  River,  one  at  (Jain 
and  the  other  at  Blanchard;  I.  H.  Tag- 
gart.   County   Engineer;   cost  $5,000  each, 

Des  Moines,  Iowa. — Plans  completed  for 
viaduct  300  ft.  long,  60  ft.  wide,  to  be  con- 
structed over  Court  Avenue,  between  E. 
Tenth  and  Eleventh  Streets. 

Keokuk,  Iowa. — City  Engineer  directed 
In  prepare  plans  for  a  concrete  bridge  to 
replace  present  Second  Street  bridge;  cost 

$10,000. 

Duluth,  Minn. — City  Council  appropri- 
ated $9,000  for  constructing  concrete 
bridge  over  Tischer's  Creek.  L.  Ayres, 
City  Engineer. 

Little  Rock,  Ark.— See  "Electric  Rail- 
ways." 

Spokane,  Wash. — Special  election  will 
be  Iield  about  middle  of  May  to  vote  on 
$300,000  bonds  for  constructing  city 
liridges.      Address   City  Clerk. 


Portland,  Ore. — See  "Railroads." 

Oakland,  Cal. — Col.  Thomas  Rees, 
United  States  Engineer  of  Rivers  and 
Harbors  for  this  coast  has  approved  plans 
drawn  by  an  association  of  bridge  engi- 
neers for  bridge  (onnecting  foot  of  Ade- 
line Street.  Oakland,  with  San  Francisco 
in  vicinity  of  Third  and  Townsend  Streets. 
Estimated  cost  $20,000,000.  Address  Secy. 
Ciiamber    of    Commerce. 

San  Diego,  Cal. — Election  to  be  held 
May  16  to  vote  bonds  for  following  Im- 
provements: Repair  and  construction  of 
roads,  $500,000  (damaged  by  recent 
lloods);  construction  of  bridges,  $400,000; 
construction  of  road  on  route  of  State 
Highway,  $75,000  (the  State  has  agreed 
to  take  over  this  approximate  60  miles 
of  road  and  to  maintain  same);  con- 
struct a  concrete  pavement,  $1,126,000 
(constitutes  38  miles  inside  incorporated 
cities  on  main  road  and  98.4  miles  in 
county  outside  city);  constructing  two 
hospital  buildings,  $100,000.  Fred  Grumm, 
Deputy  County  Surveyor. 


BIDS    DESIRED. 

Maine — See    "Paving    and    Roads." 

Bridgeport,  Conn. — Until  May  6  by 
Board  Contract  &  Supply  for  constructing 
substructure,  superstructure  and  ap- 
proaches for  Grand  Street  Bridge  over 
Pequonock  River,  advertised  in  Engineer- 
mg  Record.  J.  B.  Strauss,  Consulting 
Engineer,   Chicago,    111. 

Reading,  Pa.— Until  April  25,  by  County 
Commissioners  (Harry  D.  Matthew. 
Chmn.)  for  constructing  Brecknock 
Bridge  over  Allegheny  Oeek,  reinforced 
concrete  girder,  of  two  spans,  30  ft.  each, 
with  roadway  of  18  ft.,  in  Brecknock 
Township.  Also,  same  time  and  place, 
separate  bids  for  Brown's  Bridge  over 
Trenton  C!reek,  a  reinforced  concrete 
girder  of  2  spans,  each  30  ft.,  with  18-ft. 
roadway,  in  Pike  Township. 

Summersvllle,  W.  Va.— Until  May  9,  by 
P.  N.  Wiseman,  County  Clerk,  for  con- 
structing 2  bridges,  one  across  Birch  River 
and   one  across  Muddllty   Creek. 

Richmond,  Ind.- Until  April  22,  by 
County  Commissioners,  for  iron  bridge 
over  Nettle  Creek,  and  concrete  bridge 
5  miles  northwest  of  Cambridge  City. 
Address    County    Surveyor. 

Crookston,  Minn.  —  Reported  desired 
until  April  25  for  constructing  bridges  and 
culverts  as  follows:  No.  2108,  30  ft.,  steel; 
No.  2109,  30  ft.,  steel:  No.  2193,  23  ft.  long, 
steel  and  concrete,  and  a  number  of  small 
bridges  throughout  the  county.  H.  J. 
Welte,  Co.  Aud. 

Eagle  Bend,  Minn. — Alternate  bids  de- 
sired until  May  1  by  A.  R.  Tuller,  Village 
Recorder,  for  bridge  over  Eagle  Creek, 
Wykeman  Township,  to  be  either  40  ft. 
steel  truss  span.  18-ft.  roadway,  or  two 
20-ft.  concrete  slab  spans,  18-ft.  roadway. 
S.   Rex   Green,   Highway   Engr,,   Wadena. 

Emporia,  Kan. — Reported  desired  until 
Apr.  21  by  H.  A.  Osborn,  Co.  Clk.,  for 
constructing  following  bridges:  One 
across  Neoaho  River,  cost  $7,000,  and  one 
across  Duff  Creek,  $3,800. 

Manhattan,  Kan. — Until  May  9,  b.v 
County  Commissioner.  Manhattan,  for 
constructing  following  bridges:  Randolph 
bridge,  Randolph,  a  260-ft.  steel  span, 
16-ft.  roadway,  on  concrete  piers;  Stock- 
dale  bridge,  Stockdale,  a  260-ft.  span. 
16-ft.  roadway,  on  concrete  piers,  one 
concrete  pier  to  be  built  at  Garrison 
Bridge,  Garrison.  Total  cost  about 
$40,000. 

Buffalo,  Okla.— Until  May  1,  by  E.  S, 
Hubbard,  County  Clerk,  for  construct- 
ing five  concrete  bridges  and  one  steel 
bridge  with  concrete  abutments.  C.  W. 
Simonds,    County    Engineer. 

Concrete,  Wash. — Reported  desired  until 
May  2.  by  W.  V.  Alexander,  Co.  Aud., 
Mt.  Vernon,  for  constructing  a  186-ft.  span 
concrete  18-ft.  roadway,  31  ft.  rise,  over 
Baker  River  at  Concrete.  J.  W.  Bower- 
man,  Mutual  Life  Bldg.,  Seattle,  Consult- 
ing Engr.  Probable  cost,  $20,000.  A.  L. 
Strong,   Co.   Engr. 

Los  Angeles,  Cal. — Until  May  1,  by 
Board  Supervisors  (H.  J.  Lelande,  Clk.), 
for  furnishing  material  and  constructing 
bridge  over  Ballona  Creek  on  Mesa  Drive 
Extension. 


PRICES     AND     LETTINQS. 
■kindicates  award  of  contract. 

Watertown,  N.  Y. — Following  are  four 
lowest  bids  opened  April  1  by  city  for 
constructing  bridge  across  Black  River: 
Di  Menna  &  De  Paola,  391  E.  149th  Street. 
New  York,  $19,947;  Morrison  &  Qulnn. 
Rochester,  $23,085;  Lou  B.  Cleveland. 
Watertown,  $23,473,  and  Foster  Construc- 
tion Co.,  Newark,  N.  J.,  $24,645.  B.  W. 
Sayles,  City  Engineer. 

Camden,  N.  J. — Following  are  bids  sub- 
mitted April  10  to  Board  of  Chosen  Free- 
holders for  constructing  concrete  bridge 
66  ft.  wide  on  White  Horse  Pike  across 
Newton  Creek,  between  West  Collings- 
wood  and  Oal<lyn:  Rees  &  Taylor,  144 
East  State  Street,  Trenton.  $17,510;  P, 
A,  Hennessy,  $14,672:  Suburban  Engineer- 
ing Co,,  15  West  Thirty-eighth  Street. 
New  York,  $15,625;  Whittaker  &  Dlehl, 
Harrisburg.  Pa.,  $19,354;  Integrity  Con- 
struction Co.,  $14,173.  J.  J.  Albertson, 
County    Engineer. 
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_*Ff«ehold,  N.  J.— Contracts  awarded  by 
Board  of  Chosen  Freeholders  as  fol- 
lows (bids  opened  April  5):  For  con- 
•tnictlng  reinforced  concrete  bridge  and 
approaches  over  Wreck  Pond,  Ocean 
Boulevard  between  Spring  Lake  and  Sea 
£;rV«P  Owen  J.  Melee.  Long  Branch,  at 
tZZ.OOO.  and  bridge  at  Bergens  Mills  cut- 
off on  Freehold-Hightstown  Road,  to 
Monmouth  Contracting  Co.,  Red  Bank,  at 
*5.480,  and  at  45  cents  per  lineal  foot  for 
piling.  George  D.  Cooper,  County  En- 
gineer, Red  Bank. 

Monmouth  Contracting  Co..  Red  Bank, 
suomitted  lowest  bid  same  time  and  place 
■a  above  for  making  earth  fill  at  Matawan 
Cre^  Bridge  on  Keyport-South  Araboy 
Road,  at  15.241. 

•Albany,  Ga. — Contract  awarded  by 
County  Commissioners  for  constructing 
steel  bridge  214  ft.  long  across  Kincha- 
roone  Creek  on  Dixie  Highway  to  South- 
ern Bridge  Co.,  Birmingham,  Ala.,  at 
18,293. 

•  Hamilton,  Ohio. — Contract  awarded 
by  County  Commissioners  for  construct- 
ing Columbia  bridge,  steel  and  reinforced 
concrete,  720  ft.  long.  34.5  ft.  wide,  at 
Wood  Street,  to  A.  J.  Yawger,  450  North 
Belmont  Street,  Indianapolis,  Ind.,  at 
$117,463. 

Chicago,  III. — Following  are  bids  opened 
April  6  by  Trustees  Sanitary  District  of 
Chicago  for  double-track  bridge  at  cross- 
ing of  Chicago  &  Joliet  Electric  Ry.  over 
Calumet  Sag  Channel  at  Lambert  Sta- 
Uon  In  Township  of  Lamont:  (a)  alterna- 
tive one;  (b)  alternative  two;  (c)  alterna- 
tive three.  Prices  given  are,  respectively, 
furnishing,  fabrication  and  delivery  of  all 
metal  work  for  superstructure  (lump 
sum);  additional  structural  steel  per  lb,, 
and  additional  iron  r-astings  per  lb. 
Morava  Cor.struitioii  Compan.v.  We^t 
85th  Street  aim  .Stewart  Avenue  (iO,  (bl 
and  (c)  the  same:  J6,345;  .038  cts.;  .025 
cts;  King  Bridge  (Jompany,  Cleveland, 
Ohio  (c),  S«.450  .04  cts.,  .055  cts;  Chicago 
Bridge  &  Iron  Company,  lOoth  and  Throop 
Streets  (a).  $7,400,  5  cts..  6  cts.,  (b)  $7,300 
6  cts.  and  6  cts.;  (c)  $7,200,  .05  and  .06  cts. 
Milwaukee  Bridge  Company,  Milwaukee, 
Wis.  (a),  $7,680;  .048,  .055,  (b)  $7,400.  .046. 
.055,    (c)   $6,640.   .042,   .056. 

•Lincoln,  III.— Bridge  Committee  of  Bd. 
or  Supervisors  awarded  contract  to  De- 
catur Bridge  Co.,  Decatur,  for  construct- 
ing 7  steel  and  concrete  bridges  in  county 
at  $14,195. 

•Atchison,  Kan.^<;ontract  awarded 
Lincoln  Con.'itruction  Company,  Lincoln. 
for    constructing    13    county    bridges,    at 

$11,578.  ; 

•Concordia,  Kan.— Contract  awarded 
by  County  Commissioners  April  6  for  12 
reinforced  concrete  brldees  to  the  West- 
em  Bridge  Co.,  Harrisonville,  Mo.,  for 
$19,468.      Bridges    from    20    ft.    to    70    ft. 

mftLDB. 

•Lakln.  Kan. — Contract  awarded  bv 
County  Commissioner.s  April  6  for  con- 
structing a  concrete  bridge  across  Ar- 
kansas River  near  Lakin,  to  Elkhom 
Construction  Co.,  Lincoln,  Neb.,  for  $24,- 
900,  consisting  of  16  32-ft.  girder  spans, 
reinforced   concrete. 

•Austin,  Tex. — Contract  awarded  by 
City  Engineer  for  constructing  reinforced 
concrete  bridge  to  replace  iron  bridge  over 
Shoal  Creek  at  Twelfth  Street  to  McCall- 
Moore  (^..  Waco;  estimated  cost  $9,175. 

•Littleton,  Colo. — Contract  awarded 
Levy  Construction  Co..  Denver,  for  con- 
structing 63-ft.  truss  bridge  with  con- 
crete floors  and  60-ft.  reinforced  con- 
crete arch  over  Sandy  Oeek.  south  of 
Littleton.    Theodore  Taylor,  County  CSerk. 

•Acme.  N.  M. — Contract  for  construct- 
ing bridge  over  Pecos  River  (bids  opened 
April  3).  awarded  by  Co.  Commissioners 
to  Midland  Bridge  Co..  Kahsas  City,  Mo., 
at    $13,450. 

•Okanogan.  Wash. — Contract  awarded 
by  County  Commissioners  for  construc- 
tion of  steel  bridge  at  Riverside  to  Illli- 
nois  Steel  Co..  208  South  La  .Salle  Street. 
Chicago.  III.,  at  $10,995.  (Bids  opened 
April  4.) 

•Santa  Barbara.  Cal.  —  Contracts 
awarded  by  Board  of  Supervisors  as  fol- 
lows to  A.  A.  Patterson,  Santa  Maria,  for 
constructing  bridges:  Concrete  bridge 
across  Zaca  Oeek  at  Station  165  +  75, 
at  $7,650;  concrete  girder  bridge  across 
San  Antonio  Creek  at  Station  382  -t-  60. 
at  $4,731,  and  concrete  girder  bridge 
across  San  Antonio  Creek  at  Station 
»»»  +    25,  at  $4,790. 


PAVING  AND  ROADS 


PROPOSED  WORK. 

Ametbury,  Mass. — Town  Council  voted 
to  appropriate  $15,000  for  improving  EHm 
Street.      Address    Town    Clerk. 

Boston,  Mass. — Assembly  passed  bill 
providing  $835,000  for  repairing  and  re- 
constructing of  streets  of  Boston. 

Lowell,  Mass. — City  has  appropriated 
$50,000  for  paving  several  of  the  princi- 
pal  streets       .Address  .Supt.   of  Hiehways. 


Lynn,  Mass.— City  Council  sold  $100,- 
000  street  paving  bonds.  Address  City 
Clerk. 

Massachusetts.  —  Massachusetts  High- 
way Commission,  Boston,  will  construct 
about  four  miles  of  pavement  on  Wash- 
ington Street,  from  Assinippi  to  Four 
Corners,  in  Hanover,  costing  $12,000  per 
mile. 

Rhode  Island — House  Finance  Commit- 
tee, Providence,  passed  resolution  to  sub- 
mit to  people  bond  issue  of  $300,000  for 
repair  and  construction  of  state  bridges 
and  $38,500  for  laying  granolithic  side- 
walks, wooden  block  pavement  on  Wash- 
ington Square,  and  a  portion  of  Touro 
Street,  and  making  additions  and  repairs 
to  city's  buildings  on  city  wharf. 

Derby,  Conn. — Citizens  at  town  meeting 
voted  in  favor  of  a  $25,000  bond  issue  for 
constructing  walks  on  the  proposed 
Huntington  Bridge;  also  $10,500  for  grad- 
ing Water  Street. 

Buffalo,  N.  Y. — City  Council  authorized 
repaying  portions  of  Broadway  with  Ger- 
man Rock  Company's  standard  asphalt. 
Spec.  "B,"  on  concrete  base  and  Jelfer- 
son  Street,  with  standard  asphalt  as 
specified.  Spec.  "B"  on  concrete  base. 
.\ddress  City  Clerk. 

Canton,  N,  Y. — Town  Board  appropri- 
ated $12,125  for  improving  roads.  Ad- 
dress Town  Clerk. 

Cape  Vincent,  N,  Y.— Town  Board 
plans  spending  $10,101  this  summer  for 
roads.     Address  Town  Clerk. 

Long  Island  City.  L.  I.,  N.  Y.— Maurice 
Connolly,  Borough  President,  plans  spend- 
ing $150,000   for  road   improvements. 

Newfane,  N.  Y. — Town  Board  plans  im- 
proving number  of  roads  this  spring. 
About  $9,000  available  this  year  for  high- 
way repairs. 

Whitney  Point,  N.  Y. — Citizens  voted 
$18,000  bonds  for  paving  Main  Street  with 
brick   and    widening   Collins    Street. 

Camden,  N.  J. — It  is  proposed  to  pave 
about  12.000  sq.  yd.  on  Haddon  Avenue 
from  Federal  to  Lime  Streets  with  bel- 
gian  block  between  tracks  and  asphalt 
shoulders.  Belgian  block  will  be  done  by 
Public  Service  Company  and  asphalt  re- 
surfacing by  city.  A.  L.  Sayers,  Street 
Commissioner. 

Collfnswood,  N.  J. — Council  approved 
two  bond  Issues,  aggregating  $142,000.  for 
paving  Haddon  Avenue,  and  repairs  to 
other  streets  and  to  pay  for  proposed 
library  site.     Election  will  soon  be  held. 

Mount  Holly,  N,  J.— James  Logan. 
County  Engineer,  is  preparing  plans  for 
an  18  ft.  wide  water  bound  macadam  road 
with  bituminous  surface  from  Mt.  Holly 
to  Lumberton,  6,000  ft.  long,  estimated  to 
cost  $13,000.  Board  of  Freeholders  have 
$150,000  available  for  road  repairs. 

Newark,  N.  J. — Board  of  Chosen  Free- 
holders recommended  improving  Spring- 
field. Bloomfleld  and  South  Orange  Ave- 
nues, as  well  as  a  number  of  other  thor- 
oughfares.     Address    County    Clerk. 

Trenton,  N.  J. — Contract  soon  to  be  let 
for  paving  costing  about  $100,000.  Ad- 
dress City  Engineer. 

County  Board  of  Freeholders  consider- 
ing paving  with  some  hard  surface  ma- 
Icrial  Lincoln  Highway  between  Lawr- 
enceville  and   Princeton. 

Altoona,  Pa. — Council  passed  ordinances 
calling  for  paving  60  blocks.  J.  W. 
Shields,   City  Engineer. 

Haverford.  Pa.  —  Commissioners  of 
Haverford  Township  propose  construcing 
roads  at  a  cost  of  $48,000. 

Homestead,  Pa. — Countv  Commissioners 
at  Pittsburgh  and  West  Homestead  Coun- 
cil plan  improving  Eighth  Avenue,  to 
Pittsburgh  city  line.  This  will  provide 
a  boulevard  to  downtown  section  of  south 
side,  and  give  good  outlet  to  Homestead. 

Johnstown,  Pa.^-County  Commissioners 
and  the  State  Highway  Commissioner 
at  Harrlsburg  have  decided  to  construct 
several  miles  of  concrete,  brick  surface 
road  between  Munday's  and  Johnstown, 
fosting  approximately  $140,000. 

Lebanon,  Pa. — Council  decided  to  sur- 
vey a  new  sewer  section  and  pave  por- 
tions of  Seventh,  Lehman  and  Eighth 
Streets.     Address  City  Clerk. 

Montoursvllle,  Pa. — Election  to  be  held 
May  16  to  vote  $80,000  bonds  to  con- 
struct paving  with  state  aid  and  build 
necessary  sewers. 

Penbrook,  Pa. — Council  agrees  to  pave 
Main  Street  at  a  cost  of  $26,861,  cost  to 
he  shared  by  .State.  Harrlsburg  Railway 
Co,  and  Borough  B.  F.  Ober,  Chairman 
Highway  Committee. 

Pennsylvania — State  Highway  Depart- 
ment. Harrlsburg.  completing  plans  for 
improving  7Vt  miles  of  state  road  be- 
tween Bridgevllle  and  Canonsburg.  Sur- 
face of  road  will  be  concrete  except  on 
extreme  grades  where  brick  paving  will 
be  used.  Estimated  cost  $135,000.  R.  J. 
Cunningham,  State  Highway  Commisslon- 
e.r 

West  Reading,  Pa.— U.  H.  Dehart  of 
Reading  is  engineer  for  paving  Penn  Ave- 
nue, for  which  citizens  recently  voted 
$3.1.000  bonds. 


West  Reading,  Pa. — Contract  will  be  let  Atlanta,  Ga. — Board  of  Aldermen  passed 
about  June  for  paving  Penn  Avenue  with  ordinance  authorizing  paving  with,  as- 
brick  on  concrete  foundation  at  about  phalt  portion  of  Highland  Avenue.  Ad- 
$23,000.     Address  City  Clerk,  dress    City   Clerk, 


Wllllamsport,  Pa.— .\bout  $15,000  will 
be  spent  in  paving.  George  K.  Harris, 
Supt.  Public  Improvements,  Williams- 
port. 

Baltimore,  Md. — County  Commission- 
ers plan  improving  2  miles  of  White 
House  Road  in  Fifth  District.  Address 
County   Clerk. 

Centervllle,  Md. — Governor  signed  bill 
authorizing  bond  issue  for  roads  In  Queen 
Anne  County. 

Maryland.— Bills  passed  by  Legislature 
for  following  Improvements: 

Authorizing  Commissioners  Montgom- 
ery County  (Rockville  county  seat)  to 
issue  $40,000  bonds  for  constructing  a 
road  from  Laytonsville  to  Gaithersburg; 
$15,000  for  improving  road  between 
Darnestown  and  Seneca  Mill,  distance 
3^  miles,  and  $25,000  for  constructing 
Muncaster's  Mill  Road,  leading  from  Nor- 
beck;  $15,000  for  Improving  Dickerson- 
Martlnsburg  Road;  J20.000  for  construct- 
ing PoolesviUe  Road  from  state  road  at 
Dawsonville  to  PoolesviUe,  distance  4 
miles:  $15,000  for  constructing  public  road 
from  end  of  Improved  road  at  Old  Ger- 
mantown  to  State  Road  near  Seneca 
Oeek;  $25,000  for  constructing  public 
road  leading  from  Germantown  to  Daw- 
sonville,   distance    31/2    miles. 

Authorizing  Mayor  and  Commissioners 
of  Westernport  to  issue  $20,000  bonds  for 
improving  water  works  and  installing 
sewers. 

Authorizing  Commissioners  of  Queen 
.\nne's  County  (Centervllle  county  seat) 
to  issue  $60,000  bonds  for  Improving 
roads,   constructing  bridges  and   culverts. 

Authorizing  Commissioners  of  Cecil 
County  (Elkton  county  seat)  to  Issue 
$100,000  bonds  for  road  improvements; 
also  $60,000  bonds  for  reconstructing 
courthouse. 

Authorizing  Common  Council  of  Mount 
Rainier  to  Issue  $100,000  bonds  for  con- 
structing water  works  and  sewerage 
.system. 

Authorizing  Potomac  River  &  Balti- 
more Ry  Co.  and  Washington,  Newport 
News  Short  Line  to  construct  a  bridge 
over  Potomac  River  at  Riverside,  in 
Charles  County. 

Authorizing  Mayor  and  Council  of 
Grantsville  to  issue  $15,000  bonds  for  con- 
structing water  works  and  sewerage  sys- 
tem. 

Authorizing  Commissioners  of  Wico- 
mico County  (Salisbury,  county  seat)  to 
issue  $112,000  bonds  for  additions  and  im- 
provements to  schools,  constructing  2  lift 
bridges  on  south  prong  of  Wicomico 
lUver  in  Salisbury  at  South  Division  and 
Camden  Streets;  also  building  bridges  on 
north  prong  of  Wicomico  River  in  Salis- 
bury and  at  Wetipquin  Creek  In  Tyaskln 
District  in  Wicomico  County;  also  for 
state  aid  roads  in  said  county. 

Authorizing  Commissioners  of  Talbot 
County  (Easton  county  seat)  to  Issue 
570,000  bonds  for  road  and  bridge  Im- 
provements. 

Authorizing  Commissioners  of  Howard 
County  (Ellicott  City,  county  seat)  to 
issue  $10,000  bonds  for  constructing  roads. 

Authorizing  an  appropriation  of  $20,000 
to  be  expended  by  State  Roads  Commis- 
sion, 601  Garrett  Building,  Baltimore,  for 
constructing  a  draw  bridge  to  connect  St. 
George's  Island,  St.  Mary's  County,  with 
the   mainland. 

Authorizing  Atlantic  Realty  Co.  to  con- 
struct a  draw  bridge  over  Sinepuxtent 
Bay.  in  Worcester  County,  with  consent 
of  County  Commissioners,  at  Snow  Hill; 
also  directing  the  State  Roads  Commis- 
sion, 601  Garrett  Building,  Baltimore,  to 
build  a  bridge  over  Sinepuxtent  Bay,  In 
Worcester  County,  from  mainland  to 
Ocean  City. 

Authorizing  Commissioners  of  Garrett 
County  (Oakland  county  seat)  to  Issue 
$30,000  bonds  for  erecting  a  high  school 
in    Oakland. 

Authorizing  construction  of  sewers 
sewerage  systems  and  sanitation  in  Bal- 
timore County  (Towson,  county  seat). 

Rockville,  Md. — Governor  signed  bill  au- 
thorizing bond  issue  for  road  Improve- 
ments in  Montgomery  County. 

Accomac,  Va. — Paving  bonds  for  $10.- 
1100  will  be  sold  April  25  by  John  D.  Grant. 
Ir..  Clk.  Board  County  Supervisors. 

New  Cumberland,  W.  Va. — Citizens  of 
Poe  District  voted  $50,000  road  improve- 
ment bond.s.  Address  Clerk.  Poe  District 
New  Cumberland. 

West  Virginia.- Following  districts  have 
voted  road  bonds:  WesI  Union  District 
Doddridge  County.  $200,000  bonds-  to  be 
.sold  April  28  by  Hiram  Hutson.'  Clerk 
County  Court.  West  Union. 

Leadsville  District.  Randolnh  Countv 
$220,000,  Address  Thaddens  Pritt  Clerk 
County  Court,  Elkins.  W.  Va  •    ^  >=  ■* 

.,K'!J?»™°°''  District.  Preston  County, 
»164,000^  E,  C,  Everiy,  Clerk  County 
Court.   Kmgwood. 

Summers  Countv,  $170,000  Address  J 
M.  Garden.  Clerk  County  Court.  Hinton 

Jane  Lew.  Lewis  County,  $15,000.  George 
B.  Waggoner,  County  Recorder,  Jane 
Lew. 

„^2,*  District.  Hancock  County.  $50,000. 
■R.  R.  Hobbs,  Clerk  County  Court,  Ches- 
ter. 


Leesburg,   Ga. — See  "Public   Buildings." 

Florida — State  Road  Department.  Talla- 
hassee, will  engage  engineer  to  have 
charge  of  proposed  roadwork  for  ensu- 
ing year. 

Ft.  Lauderdale,  Fla. — Citizens  voted 
$170,000  road  and  bridge  bonds  for  Dis- 
trict No.  2.     Address  County  Clerk. 

Panama  City,  Fla. — See  "Hydraulic 
and   River  Improvements." 

Sebring,  Fla. — Election  to  be  held  May 
12  to  vote  on  paving  Lake  River  Drive 
and  other  streets,  at  a  cost  of  $50,000. 
George  H.   Dalgety,    City  Clerk. 

Montgomery,  Ala. — About  $10,000  addi- 
tional road  contracts  to  be  let  by  county. 
T.    H.    Edwards,   County  Engineer. 

Birmingham,  Ala. — County  Engineer 
George  H.  Clark  and  Government  Engi- 
neer W.  W.  Crossland  preparing  plans 
for  Warrior  River  Highway. 

Chattanooga,  Tenn.— City  Council  plans 
paving  Oak  Street  with  asphalt;  Long 
Street  with  concrete,  and  Whiteside 
Street  with  asphalt  laid  over  present 
brick  paving.     Address  City  Clerk. 

Edmonton,  Ky. — Citizens  March  25 
voted  $30,000  bonds  for  bridge  and  pav- 
ing work  in  the  county.  Address  County 
Court  Clerk. 

Frankfort,  Ky. — City  Council  plans  im- 
proving with  Kentucky  rock  asphalt  or 
brick  on  concrete  foundation  Holmes 
Street.     Address  City  Clerk. 

Georgetown,  Ky. — On  recommendation 
of  Scott  County  Good  Roads  Association 
the  Fiscal  Court  decided  to  construct  56 
miles  inter-county  seat  roads  as  follows; 
14  miles  Cincinati  and  Georgetown  con- 
necting Grant  and  Scott  Counties;  9  miles 
Paris  turn  pike,  4  miles  Lexington 
Pike,  9  miles  Frankfort  Pike,  6  miles 
Owenton  and  Stamping  Ground  Pikes,  6 
miles  Payne's  Depot  Pike,  8  miles  Oxford 
Pike  connecting  Georgetown  and  Cynth- 
iana.     Address  County  Clerk. 

Lagrange,  Ky. — Road  and  bridge  bonds 
for  $35,000  reported  to  be  sold  April  15 
by  Fiscal  Court  of  Oldham  County.  (W. 
D.   Pinkston,   Clerk.) 

Owensboro,  Ky. — Road  bonds  for  $600,000 
will  be  sold  on  May  1  by  Daviess  County 
Fiscal  Court. 

Somerset,  Ky. — County  Commissioners 
sold  $300,000  road  bonds.  Address  County 
Clerk. 

Akron,  Ohio. — County  Commissioners 
issued  $144,000  road  bonds.  Address 
County  Clerk. 

Canton,  Ohio. — County  Commissioners 
plan  paving  one  mile  of  road  from  city's 
limits  to  Whipple  Road.  Either  brick  or 
macadam  will  be  used,  .\ddress  County 
Clerk. 

Chllllcothe,  Ohio. — Contract  soon  to  be 
let  by  Harry  J.  Siegfried,  Director  Public 
Service,  for  paving  Western  Avenue  at  an 
estimated  cost  of  $17,500. 

Cincinnati,  Ohio. — County  Commission- 
ers approved  estimates  prepared  by 
County  Surveyor  William  I3oeh  for  re- 
pairing Three  Mile  Road  at  $9,200;  Tay- 
lor Creek  Road,  $11,851,  and  Cllley  Road, 
in   Miami   Township,   $10,000. 

County  Commissioners  approved  esti- 
mate of  $11,850  submitted  by  County  Sur- 
veyor William  Boeh  as  cost  of  Wessel- 
mann  Road  from  Harrison  Pike  to  Fagaly 
Road  and  ordered  him  to  proceed  with  the 
plans.  He  was  also  ordered  to  prepare 
an  estimate  of  the  cost  of  Improving  with 
bituminous  macadam  and  brick  that  por- 
tion of  Springfield  Pike  which  is  to  be 
used  as  part  of  the  Dixie  Highway. 

Commissioners  considering  estimate  of 
$10,000  submitted  as  the  cost  of  improving 
Chilley  Road  and  $9,000  for  improvement 
of  Three-Mile  Road. 

Cleveland  Heights,  Ohio. — Contract  will 
be  let  about  September  for  paving  with 
brick  or  asphalt  on  Clarion,  East  Fairfax 
and  other  streets  at  a  cost  of  $25,000.  F. 
A.  Pease,  Engineer,  Marshall  Boulevard, 
Cleveland. 

Findlay,  Ohio.— U.  K.  Stringfellow,  City 
Engineer,  submitted  to  City  Council  es- 
timates for  paving  Putnam  Street,  as 
follows:  Brick,  $15,570;  wood  block.  $18.- 
769;  concrete,  $13,319.  Address  City 
Clerk. 

Fremont,  Ohio, — It  is  proposed  to  pave 
about  34.000  sq,  yds.  with  brick,  In- 
cluding Hazel,  Carbon,  FVanklin  and 
other  streets,  at  a  cost  of  $S6,000,  in- 
cluding 19.000  lin.  ft.  sandstone  curbing. 
Contract  will  be  let  about  June.  George 
W.  Lesher,  City  Engineer;  Jacob  Gabel. 
Director  Service. 

Jefferson,  Ohio. — Paving  bonds  for 
!'122,000  will  be  sold  May  1  by  Board 
County  Commissioners  (B.  E.  Brainard, 
Clerk). 

Mount  Gllead,  Ohio. — Paving  bonds  for 
$63.00n  will  be  sold  April  28  by  County 
Commissioners.     C.  O.  Higgins,  Co.  Aud, 
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Napoleon,  Ohio. — County  Commission- 
ers sold  $20,000  bonds  for  Improving  Har- 
rison and  Flatrock  Townships  roads.  Ad- 
dress County  Clerk. 

Ohio. — Clinton  Cowen.  State  Highway 
Commissioner,  Columbus,  states  that  ap- 
proximately $2,600,000  will  be  distributed 
this  year  to  various  counties  for  roads. 

Royalton  (P.  O.  Breckvllle),  Ohio. — 
Uoad  bonds  for  $11,968  will  be  sold  April 
29  by  S.  W.   Thomas.  Clk. 

Toledo,    Ohio. — See    "Miscellaneous." 

Utica,  Ohio.— City  Council  sold  $22,561 
paving  bonds.    Address  City  Clerk. 

Canneiton,  Ind. — Contract  to  be  let  in 
May  for  70,000  ft.  of  concrete  walks,  all 
5  ft.  wide.     Address  City  Clerk. 

Elkhart,  Ind. — City  Engineer  petitioned 
Board  for  Street  Improvements  to  pave 
portions  of  Arcade  Avenue,  Sherman  and 
other  streets,  costing  $18,000.  Address 
City  Clerk. 

Ft.  Wayne,  Ind. — County  Commission- 
ers sold  $10,000  bonds  for  constructing 
stone   roads.     Address  County   Auditor. 

Goshen,  Ind. — County  Commissioners 
sold  $43,500  highway  Improvement  bonds. 
Address    County   Auditor. 

Indianapolis,  Ind. — Board  Public  Works 
approved  plans  for  paving  portions  of 
Southeastern  Avenue  and  East  Michigan 
Street  at  $21,000  and  $44,000  respectively. 
Address   City   Clerk. 

Richmond,  Ind. — About  11  miles  of  con- 
crete roads  will  be  built  in  this  county: 
contract  to  be  let  about  July  1.  Address 
L.  C.  Peacock,  County  Engineer. 

South  Bend,  Ind. — Board  Public  Works 
passed  resolution  for  paving  Eddy  Street 
and  Mishawaka  Avenue.  Estimated  cost 
$150,000.     Address  City  Clerk. 

Versailles,  Ind. — County  Commissioners 
sold  $27,800  highway  improvement  bonds. 
Address  County  Clerk. 

VIncennes,  Ind. — Contract  soon  to  be  let 
for  paving  with  asphalt  about  3  miles  of 
streets,  including  Church,  Vigo  and  other 
streets,  at  a  cost  of  $50,000.  H.  T.  Watts, 
Engineer,  VIncennes. 

Winchester,  Ind. — Contracts  soon  to  be 
let  by  County  Commissioners  for  follow- 
ing road  work;  After  May  15  for  7  miles 
plain  macadam:  after  June  15  for  2  miles 
monolithic  brick. 

Battle  Creek,  Mich.— See  "Sewerage  and 
Sewage  Disposal." 

Marquette,  Mich.— About  15,000  sq.  yd. 
of  penetration  macadam  is  to  be  laid  by 
city.     Address   City   Engineer. 

Saginaw,  Mich. — City  Engineer  esti- 
mates cost  of  paving  portions  of  Seventh 
Street  from  Janes  Avenue  to  Burt  Street 
at  $10,490;  Washington  Avenue  from  Tus- 
cola Street  to  Janes  Avenue  $22,218  and 
State  Street  from  Michigan  Avenue  to 
Bond    Street   at   $22,445. 

Belleville,  III. — Local  improvement  issue 
for  $319,000  to  be  used  to  build  hard 
roads  in  this  city  has  been  confirmed  by 
the  court.  Another  protest  made,  but 
work  is  to  start.     W.   S.  Wolf,  City  Engr. 

About  20  miles  of  State  Aid  Roads  will 
be  improved  this  year.  Constructing  of 
grading,  drainage  and  bridges.  D.  O. 
Thomas,   Co.    Highway  Supt. 

An  election  may  be  held  next  fall  on  a 
$1,500,000  bond  issue  for  road  improve- 
ments in  the  county.  D.  O.  Thomas,  Co. 
Highway  Supt. 

East  St.  Louis,  III. — Plans  for  paving 
State  Street  from  Thirty-sixth  to  Eighty- 
ninth  Street,  about  3.6  miles,  estimated 
cost  $350,000,  approved.  Address  City 
Clerk. 

Appleton,  Wis.— Citizens  voted  $700,000 
bonds  tor  constructing  good  roads.  Ad- 
dress County  Clerk. 

Mason  City,  lov»a. — The  North  Iowa 
Pike  Assoc,  at  Mason  City  decided  to  ex- 
tend the  highway  from  Sioux  Falls,  N.  D., 
its  present  western  terminus,  northwest, 
to  connect  in  the  northern  part  of  South 
Dakota  with  the  National  Parks  highway 
from  Minneapolis  to  Seattle. 

Pocahontas,  Iowa. — County  is  planning 
letting  contract  for  about  25  miles  of 
grading,  consisting  of  approximately  80,- 
000  cu.  yd.  of  earthwork.  A.  L.  Thornton, 
County  Engineer,  preparing  plans,  which 
will  be  ready  about  May  1. 

Storm  Lake,  Iowa. — Contract  will  be  let 
about  May  1  by  city  for  40.000  sq.  yds.  to 
50,000  sq.  yds.  paving  and  15,000  lin.  ft. 
concrete  curb  and  gutter.  J.  E.  Boland, 
City  Solicitor. 

Duluth,  Minn. — Twenty-first  Avenue, 
E.,  Is  to  be  paved  at  cost  of  about  $10,- 
227.     I>.  Ayres,  City  Engineer. 

Minneapolis,  Minn. — County  Commis- 
sioners considering  a  $2,000,000  bond  issue 
for  constructing  permanent  highways  in 
rural   sections.     Address   County   Clerk. 

Beatrice,  Neb. — Contract  will  be  let 
probably  in  May  for  constructing  26 
blocks  of  paving  on  concrete  .'ounaatlon 
on  North  Tenth  and  North  Thirteenth 
Streets.  Election  will  be  held  on  matter 
soon.     H.   M.   Oarrett,  City  Clerk. 


Fremont,  Neb. — Citizens  voted  $40,000 
bonds  to  pave  intersections.  Address 
City  Clerk. 

Omaha,  Neb. — Election  to  be  held  In 
Douglas  County  to  vote  $1,750,000  bonds 
for  improving.  Lincoln  Highway  In  Ne- 
braska, io  pave  roads  In  Elkhorn,  Water- 
loo, and  Into  valley  from  Omaha,  a  dis- 
tance of  25  miles.  In  addition,  other  roads 
in  the  county  will  be  paved.  Brick  or 
macadam  will  be  used. 

MInot,  N.  D. — City  Commissioners  or- 
dered plans  and  specifications  for  25,000 
Kr|.  yd.  of  paving  in  business  and  resi- 
dential sections.  E.  J.  Thomas,  City  En- 
gineer. 

Billings,  Mont. — Commissioners  of  Yel- 
lowstone County  have  appointed  R.  H. 
Murray,  322  Stapleton  Building,  Billings, 
p:ngineer-in-Chlef,  and  John  Edy,  Asst. 
Citv  Engineer,  Billings,  Chief  Assistant 
in  the  co.nstruction  of  47  miles  of  gravel 
highway  across  Yellowstone  County. 

Great  Falls,  Mont.— L.  B.  Everson,  City 
Engineer,  is  preparing  plans  for  con- 
structing concrete  sidewalks  on  Fourth, 
Fifth,  Seventh,  Ninth  and  Tenth  Streets. 

Alton,  Mo. — Reported  citizens  of  Kosh- 
konong  Special  Road  District  voted  $10.- 
000  bonds  for  improving  roads.  Address 
Clerk   Koshkonong   District.    Albion. 

Missouri.  —  Citizens  voted  road  im- 
provements bonds  as  follows:  Miller 
Special  Road  Dist..  $30,000.  Address 
Lawrence  County  Highway  Engineer  at 
^Tt  Vernon.  Seymour  Special  Road  Dist., 
$30,000.  Address  R.  C.  Rhodes,  Pres. 
Board,  Seymour.  Mt.  Vernon  Special 
lioad  Dist.,  $50,000.  Address  Lawrence 
County  Highway  Engineer  at  Mt.  Ver- 
non. Marionville  Special  Road  Dist.,  $40,- 
»00.  Address  Pres.  of  Board,  Marionville. 
Riliings  Special  Road  Dist.  $30,000.  Ad- 
dress  Pres.    of   Board,    Billings. 

Ft.  Smith.  Ark. — It  is  proposed  to  pave 
12,000  sq.  yds.  with  asphaltic  concrete  on 
North  Sixth  Street.  Co.st  $12,000.  W.  H. 
Evans.   City   Engineer. 

Little  Rock,  Ark. — Contract  soon  to  be 
let  by  city  for  paving  portions  of  Ridge- 
way  Street.  District  246 — Twenty-fourth. 
Twenty-sixth,  Twenty-seventh,  Fifteenth 
and  Fourteenth  Streets.  It  Is  estimated 
that  about  $500,000  will  be  spent  on  pav- 
ing this  season.  C.  Levinson,  City  Engi- 
neer. 

Athens,  Texas. — .attorney  General  at 
Austin  approved  $100,000  bond  issue  of 
Henderson    County    Road    Dist.    No.    1. 

Bonham,  Texas. — Attorney  General  at 
.\ustin  approved  $250,000  road  bond  issue 
for  Fannin  County  Road  Improvement 
Dist.   No.  4. 

Boston,  Texas. — Commissioners  Court 
appropriated  $81,000  for  highway  exten- 
sion work  in  Bowie  County.  Work  to  be- 
gir"  soon. 

Georgetown,  Texas. — Reported  citizens 
of  Hutton  Precinct  voted  $50,000  bonds 
for  macadamizing  about  16  miles.  Ad- 
dress Clerk  Hutton  Precinct,  George- 
town. 

Houston,    Texas. — See    "Miscellaneous." 

Mineral  Wells,  Texas. — Attorney-Gen- 
eral at  Austin  approved  $10,500  street 
improvement  bonds. 

Orange,  Tex. — County  Commissioners 
approved  $40,000  road  and  bridge  bonds 
for  special  road  district  No.  2,  precinct 
No.  1. 

Texas. — It  is  proposed  to  construct  the 
Diamond  Loup  Highway  connecting  cities 
of  San  Antonio,  Corpus  Christi,  Browns- 
ville and  Laredo.  Starr  County  (Riogrande, 
C.  H.),  has  voted  $60,000  bonds  for  build- 
ing the  highway  through  that  county,  and 
in  other  counties  elections  will  be  held 
soon,  including  April  21  in  Port  Aransas, 
Nueces  County,  to  vote  $10,000  bonds  for 
building  14  miles  between  Port  Aransas 
and  Padre  Island,  and  April  22  in  Hidalgo 
County  (Edwinburg.  Court  House),  $250,- 
000  bonds  for  the  highway  through  that 
county;  election  soon  in  Nueces  County 
(Corpus  Christi,  C.  H.).  to  build  highway 
from  Corpus  Christi  to  Flour  Bluff,  12 
miles;  then  d,  causeway  across  Corpus 
Christi  drive  a  distance  of  3  miles  to 
Padre  Island.  Within  two  months  an 
election  to  be  held  in  Brooks  County  (Fal- 
furrias.  C.H.).  to  vote  $200,000  bonds  for 
highway  through  said  county. 

Centralla.  Wash. — City  Council  has  apr 
proved  ordinance  for  street  paving  and 
construction  of  cement  sidewalks  in  north 
part  of  city.  Estimated  cost.  $13,000. 
C.    W.    Anderson.    City    Engineer. 

Enumclaw,  Wash. — City  Council  au- 
thorized paving  of  Griffin  and  Myrtle 
Avenues  and  Well  and  Cole  Streets.  W. 
I.  Lippard,  City  Engineer. 

Mt.  Vernon,  Wash.  —  City  Council 
passed  ordinance  for  paving  and  con- 
structing 5  ft.  concrete  sidewalks  on  por- 
tions of  Broadway,  Second  and  other 
streets.  One  course  6-in.  concrete  pave- 
ment, 24  ft.  wide  will  be  laid.  John  W. 
Meehan.   City  Engineer. 

Seattle,  Wash. — .State  Higliway  Com- 
mi.ssion.  Olympia,  has  approved  plans  for 
paving  5  miles  of  Bothell-Woodinville- 
Snohomish    Coimty  line   road   with   either 


monolithic  brick,  one  course  concrete,  or 
No.  2  brick  on  5-in.  concrete  base  and  2 
miles  of  Auburn-Enumclaw  highway 
with  concrete.  Estimated  cost,  $100,000. 
Contract  will  soon  be  awarded  by  King 
County  Commissioners.  A.  P.  Denton, 
County  Engineer. 

City  Council  plans  paving  portions  of 
First  and  Warren  Avenues;  cost,  $44,591. 
Address  City  Clerk. 

Board  Public  Works  approved  plans 
prepared  by  C.  B.  Bagley,  City  Engi- 
neer, for  paving  East  Marginal  Way; 
cost  $150,000  and  alley,  Block  28— A.  A. 
Denny's    Addition,    $20,000. 

A.  P.  Denton,  County  Engineer,  com- 
pleted plans  for  grading  and  graveling 
7.7  miles  of  Bond  Road  No.  9,  between 
Franklin  and  Black  Diamond,  at  $60,000, 
and  for  grading,  clearing,  etc.,  Mercer 
Island  Road,  at  $9,000.  Byron  Phelps, 
County   Auditor. 

Walla  Walla,  Wash.— City  Council 
passed  ordinance  for  bard  surfacing  por- 
tions of  Howard  and  other  streets.  Pave- 
ment will  be  28  ft.  wide.  Contract  soon 
to  be  let.    W.  R.  Rehom,  City  Engineer. 

McMlnnvllle,  Ore. — City  Council  plans 
paving  25  blocks  with  either  asphalt  or 
cement.      Address    City    Clerk. 

Myrtle  Point,  Ore. — City  Council  plans 
paving  20  blocks  this  summer.  Paving 
will  be  from  20  to  40  ft.  wide.  Contract 
will  soon  be  awarded.  Address  City 
Clerk. 

Fowler,  Cal. — C.  P.  Jenson,  Fresno,  en- 
gaged by  Town  Trustees  to  prepare  plans 
and  specifications  for  H4  miles  of  paved 
.streets. 

Fresno,  Cal. — W.  S.  Farley,  County 
Highway  Engineer,  has  recommended  the 
construction  of  about  325  miles  of  paved 
roads  in  the  county  at  an  approximate 
cost  of  $3,500,000. 

Los  Angeles,  Cal. — Contract  soon  to  be 
let  by  Charles  Flske,  Jr.,  Engineer,  3001 
Leward  Avenue,  for  about  25,000  cu.  yd. 
excav.,  40,000  lin.  ft.  cement  curbs,  walks 
and  gutters  and  2500  ft.  sewer  In  Stephen- 
son Avenue  for  McCarthy  Company. 

Los  Angeles,  Cal. — Widening  of  present 
'fi.  ft.  Cahuenga  Pass  Rd.  through  foot- 
hills north  of  Griffith  Park  recommended 
to  Board  of  Public  Works  by  Homer 
Hamlin,  City  Engineer:  cost  estimated  at 
j:!x.400  for  a  30  ft.  roadway  or  $28,600  for 
.1   24  ft.  roadway  and  30  ft.  at  curves. 

Modesto,  Cal. — County  Board  of  Super- 
visors and  Highway  Advisory  Committee 
plan  paving  158.5  miles  of  road,  extend- 
ing from  State  highway  to  connect  with 
all  principal  points  of  county.  Estimated 
cost  $1,500,000.     Address  County  Clerk. 

San   Diego,   Cal. — See   "Bridges." 

Clifton,  Ariz. — Supervisors  (A.  L.  Terry. 
Clk.  of  Bd.)  petitioned  to  build  18  miles 
of  road  connecting  Clifton  with  Mogollon 
district  in  southwestern  New  Mexico. 
Cost  about  $75,000. 

Kingman,  Ariz. — Mohave  County  higli- 
way bonds  for  $160,000  sold.  J.  W.  Mor- 
gan,   Clk.    Board   Supervisors. 

Provo,  Utah. — Cost  for  paving  50  miles 
state  road,  from  Jordan  Narrows  to  Utah- 
Juah  County  line  estimated,  for  a  strip 
15  ft.  wide,  at  $500,000.  Address  Secy., 
Commercial  Club. 

Salt  Lake  City,  Utah. — Reported  city 
will  spend  $7,500  and  .  county  $12,500 
toward  cost  of  improving  roads  in  Big 
Cottonwood  Canyon  to  protect  water  of 
stream  from  pollution. 

Lewlston,  Idaho. — City  Council  passed 
ordinance  creating  Improvement  District 
NO.  10.  City  Engmeer  will  prepare  plans, 
speciflcations  and  estimates  for  grading, 
draining,  curbs,  gutters,  cement  walks 
and   paving  to   be   done  in   this  district. 

Moscow,  Idaho. — Reported  City  Council 
passed  ordinances  tor  paving  Van  Buren, 
A,  B,  and  First  Streets,  about  21,000  sq. 
yds.  Contract  will  soon  be  let.  Address 
City  Clerk. 

Moscow,  Idaho. — Contract  soon  to  be  let 
for  paving  Main  and  Jackson  Streets.  J. 
i:.  Strong,  City  Clerk. 


BIDS    DESIRED. 

Maine. — Until  April  25,  by  State  High- 
way Commission,  Augusta,  for  construct- 
ing ten  sections  of  state  highways,  gravel 
and  waterbound  macadam,  and  repairing 
and  constructing  bridges,  advertised  in 
Engineering  Record.  Paul  D.  Sargent, 
Chief  Engineer  of  Commission. 

Boston,  Mass. — Until  April  17,  by  De- 
partment Public  Works  (Edward  F. 
Murphy,  Comr.),  for  laying  Hassam  block 
pavement  in  Alexander  Street.  Also 
until  April  18,  separate  bids  for  artificial 
stone  walks,  steps  and  walls  in  Crown 
Path  from  Clairborne  Street  to  Washing- 
ton Street,  Dorchester.  Also  separate 
bids  for  bitulithic  macadam  roadway  and 
artificial  stone  steps  in  Wait  Street. 

Massachusetts. — Until  April  18,  by  the 
Massachusetts  Highway  Commission  at 
Boston  for  resurfacing  roads  In  the  follow- 
ing towns: 

Luenburg,   3000   ft. 

Reading,    5400   ft. 

Dennis,  5000  ft. 

Andover,   8600  ft. 

Barnstable,   4200  ft. 

Wayland  and  Sudbury,  18,000  ft. 


Woonsocket,  R.  I.— Until  May  2,  by  Bd. 
of  Aldermen  for  paving  advertised  In  En- 
gineering Record.  Frank  H.  Mills,  City 
Engr. 

New,  Haven,  Conn. — Until  April  18.  by 
F.  L.  Ford,  City  Engineer,  for  laying  wood 
block,  sheet  asphalt.  Hillside  brick, 
Hasam  Bi-comac  and  bituminous  mac- 
adam pavement  on  fourteen  streets. 
ALSO  separate  bids  same  time  and  place 
for  laying  sheet  asphalt  wearing  surface 
on  waterbound  macadam  on  five  or  mora 
streets. 

Albany,  N.  Y.— Until  April  17,  by 
Board  Contract  &  Supply  (Isldor  Wash- 
man,  Secy.),  for  repaying  Washington 
Avenue  and  North  Hawk  Street  with  re- 
dressed granite  block,  curbs,  etc.,  cost 
$20,000.  and  repaying  Lancaster  Street 
with  granite  blocks,  asphalt,  etc.,  cost 
$14,000,  and  paving  Van  Woert  Street 
with  second-class  granite  block,  cost 
$2,600. 

By  Edwin  Duftey,  State  Highway  Com- 
mLssioner.  55  Lancaster  Street,  Albany, 
on  following  dates  for  repairing  high- 
ways, advertised  in  Engineering  Record: 
Until  April  28,  repairing  highways  In 
various  counties,  also  furnishing  broken 
stone  for  maintenance  work  on  Broken 
Stone  Contract  No.  72,  Road  No.  1025. 
Hamilton  County:  also  until  May  2  and 
May  5,   for  repairs  in  various  counties. 

Buffalo,  N.  Y.— Until  April  20,  by  De- 
partment Public  Works  (Arthur  W. 
Kreinheder,  Supt.)  for  repavlng  portions 
of  Main.  Ontario,  Sumner  and  other 
streets. 

Gloversvllle,  N.  Y.— Until  April  18,  by 
Clarence  J.  Mahoney,  City  Clk.,  for  12,120 
sq.  yd.  concrete  paving,  with  bituminous 
wearing  surface  and  3308  lin.  ft.  18  to  24- 
in.  storm  water  sewers.  Harry  J.  Han- 
mer.   City   Engr. 

Long    Island    City,    L.    I.,    N.    Y.— Until 

April  21,  b"  Maurice  E.  Connolly,  Pres. 
Queens  borough  for  regulating  and  grad- 
ing the  sidewalk  and  gutter  space  where 
necessary  and  crosswalks  on  the  west 
side  of  Fourth  Street,  etc..  In  all  about 
5600  ft.  cement  sidewalks,  with  cross- 
walks, etc.,  and  repairing  streets  with 
sheet  asphalt  In  the  First,  Second,  Third 
and  Fourth  wards.  In  all  about  17,000  sq. 
yd.   asphalt,   etc.     Total  security,   $10,600. 

New  York,  N.  Y.— Until  April  19,  by 
Marcus  M.  Marks,  President  Borough 
Manhattan,  for  regulating  and  repaying 
with  sheet  asphalt  on  concrete  foundation, 
together  with  curbing,  etc.,  on  portions  of 
streets  within  the  area  of  West  Washing- 
ton Market,  Loew,  Haven  and  Benton 
Avenues  and  other  streets.  In  all  about 
8,420  sq.  yd.  asphalt,  etc. 

Troy,  N.  Y.— Until  April  18.  by  Board 
Contract  &  Supply  (John  J.  McLaughlin, 
Secy.),  for  furnishing  material  and  re- 
pairing with  asphalt  in  city  about  7000 
sq.   yd. 

•  .■^*."*y!"*'  f^-  J-— Reported  desired  un- 
til April  25,  by  Town  Commission,  for 
paving  four  streets  In  the  Greylock  Sec- 
tion, with  asphalt  block  Little  St.  Tap- 
pan,  Malone  and  Division  Avenues  and 
De  WItte  Avenue  with  blthulithlc  or 
warrenlte. 

Newark,  N.  J.— Until  April  27,  by  Board 
.Street  and  Water  Commissioners,  for 
paving  portions  of  S.  Sixteenth  Street,  In 
''•.'about  3000  sq.  yd.  Telford  paving 
with  tarvia,  and  repaying  portions  of 
RoseviUe  Avenue,  in  all  about  15,000  sq. 
yd.  wood  block  pavement,  5000  lin.  ft 
new  16  X  5-in.   bluestone  curb,  etc. 

Paterson,  N.  J.— Until  April  18,  by 
Board  Public  Works  for  laying  side- 
walks during  year  1916.  Colin  M.  Mc- 
I-ean,  City  Street  Commissioner. 

.„'''",'"'=,**°"'  '^-  J-— Until  April  17,  by  City 
Clerk,  for  paving  Nassau  Street,  between 
Washington  and  Harrison  Streets,  with 
asphalt   block. 

^  Trenton,  N.  J.— Until  April  19,  by  City 
Commission,  for  new  driveways  and  re- 
surfacing old  driveways  In  Cadwalader 
Park.     Leon   D.   Hlrsch,   City  Clerk. 

Washington,  D.  C— Until  May  1,  by 
Commissioners,  D.  C.  (Oliver  P.  Newman, 
Chmn.).  for  furnishing  during  the  fiscal 
year  beginning  July  1,  1916.  and  ending 
May  1,  1917,  all  granite  curbing. 

Clarksdale,  Miss.— Reported  desired 
until  April  18.  by  City  Commissioners  (A. 
C.  Tuttle,  Clk.),  for  constructing  62,000 
sq.  ft.  sidewalk  with  curb  and  gutter,  etc. 

Cleveland,  Ohio.— Until  April  19,  by 
Commissoner  Purchase  &  Supplies  for 
grading,  draining  and  paving  Brooklyn, 
Holmes.  Warsaw  Avenues,  East  Boule- 
vard. Waterloo  Road,  East  Twenty- 
fourth.  East  Eighty-ninth  and  other 
streets. 

Glrard,  Ohio. — Reported  desired  until 
.-^pril  19.  by  Village  Council,  for  construct- 
ing  and   repairing   all   sidewalk   for   city. 

New  Philadelphia,  Ohio.— Reported  de- 
sired until  April  19  by  County  Commis- 
sioners for  improving  Tuscarawas-New 
Philadelphia  County  Road  No.  283,  and 
constructing  trestle  bridge  over  Ohio 
Canal. 

Niles,  Ohio.— See  "Sewerage  and  Sew- 
age Disposal." 
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Plqua,  Ohio.— Until  April  25  by  L.  E. 
Charaberlin.  Director  Public  Service,  for 
improving  portions  of  several  streets,  in- 
cluding curbing,  guttering  and  paving, 
advertised  in  EIngineering  Record. 

Booneville,  Ind. — Until  May  2,  by  Au- 
gust Bohn.  City  Clerk,  for  23  miles  of 
road  with  macadam;  probable  cost. 
$90,000.  Louis  Meyer,  Engineer,  Boone- 
ville. 

Indiana. — By  the  County  Commissioners 
for  constructing  county  roads  as  follows: 

April  29: 

Greencastle,  26S0  ft.  macadam  road  in 
Jefferson  and  Mill  Creek  Township,  5335 
and  9400  ft.  macadam  road  in  Cloverdale 
Township.     Joseph   M.   Allen,   Co.   Aud. 

May  1: 

Portland,  crushed  stone  road,  in  Bear- 
creek  Township,  and  two  brick  roads  in 
Wayne  Township.  John  Bonifac,  Co. 
Aud. 

Rockport,  7.88  miles  waterbound  rock 
road  in  Carter  Township.  J.  Frank 
Stocking,  Co.  Aud. 

Salem.  14.928  ft.  and  8100  ft.  in  Vernon 
and  Washington  Townships.  Ira  H. 
Rutherford,  Co.   Aud. 

Greenfield,  gravel  road  on  line  between 
Center  and  Jackson  Townships,  and 
bound  macadam  road  on  line  between 
Center,  Buck  Creek  and  Sugar  Creek 
Townships.     H.  J.  Rhue,  Co.  -■^ud. 

Until  May  2: 

Valparaiso,  two  miles  gravel  road  in 
Pine  Township.     C.  A.  Blachly,  Co.  Aud. 

Kokomo,  8962  ft.  gravel  road  in  How- 
ard Township.  5310  ft.  stone  road  in 
Taylor  Township  and  3000  ft.  asphaltic 
concrete  in  Clay  Township.  William  L. 
Benson,  Co.  Aud. 

Decatur,  macadamized  roads  in  Preble 
Township.     T.  H.  Baltzell,  Co.  Aud. 

Marion,  stone  road  in  Jefterson  Town- 
ship, and  stone  tar  binder  road  in  Center 
and  Franklin  Townships.  Mort  McRae, 
Co.  Aud. 

Monticello,  roads  in  Jackson,  Union 
and  Princeton  Townships.  A.  G.  Fisher, 
Co.  Aud. 

Goshen,  brick  road  on  line  between 
Clinton  and  Benton,  Elkhart  and  Jackson 
Townships.    A.   R.   Bemenderfer,  Co.  Aud. 

Noblesvillc,  three  roads  In  Jackson 
Township.     W.  O.  Horton,  Co.  Aud. 

Jasper,  Ind. — Until  April  24.  by  City 
Council  for  3795  ft.  concrete  curb  and 
gutter,  and  13,405  sq.  ft.  concrete  side- 
walks on  Clay  Street  and  23,596  ft.  side- 
walk on  Sixth  Street,  etc.  Address  City 
Clk. 

Michigan  City,  Ind.— Until  April  18,. by 
Board  Public  Works,  for  paving  Elkton 
Street  with  asphalt  brick,  concrete  or  bi- 
tullthlc.     Alexander  Spychalskl,  City  Clk. 

Plymouth.  Ind. — Until  April  28,  by  Ar- 
thur W.  Thomson,  County  Engineer,  for 
following  gravel  roads:  Snyder  Road,  No. 
1.  2.93  miles,  cost  $13,104;  No.  2,  3.77  miles, 
$16,995;  No.  3,  3.66  miles.  $17,370;  No.  4, 
4.57  miles,  $41,106:  Boggs  Road,  4.23  miles, 
$21,204,  and  Stephens  Road,  3.32  miles, 
$18,139. 

Winchester,  Ind.— Until  about  May  1, 
by  city,  for  3500  sq.  yd.  brick  pavement. 
Address  City  Clerk. 

Until  April  27.  by  County  Commission- 
ers, for  1.6  miles  concrete  road.  Cost 
$31,700. 

Menominee,  Mich. — li£ported  desired 
until  April  19,  by  Carl  L.  Anderson, 
County  Clerk,  for  <onstructlng  3  miles 
of  waterbound  macadam  road,  16  ft. 
metal  bed,  on  Trunk  Line  Road  No.  1; 
also  about  2  miles  waterbound  macadam 
road  on  County  Road  No.  4. 

Chicago,  III. — See  "Sewerage  and  Sew- 
age  Disposal." 

Chicago,  III.— Until  April  17,  by  Board 
Local  Improvements  (Edw.  J.  Glackln, 
Secy.),  for  paving  with  vitr.  brick  and 
Portland  cement  concrete  a  number  of 
alleys,  also  for  constructing  tile  pipe 
sewers,  together  with  manholes,  etc.,  In 
Ainslie.  S.  Bishop,  Eighty-ninth  and  a 
number   of   other   streets. 

Until  April  20,  by  Board  Local  Improve- 
ments fEdw.  Glackln,  Secy.),  for  improv- 
ing numerous  alleys,  adjusting  sewer 
manholes,  constructing  new  brick  catch 
basins,    Inlets,   etc..   In   numerous   streets. 

Illinois.— Until  April  19.  by  State  High- 
way Commission,  ■  Springfield,  for  con- 
structing following  roads; 

Belvidere.  Boone  County,  2700  ft.  long 
concrete.     Engineer's  estimate,  $6,876. 

Poplar  Bluffs,  Boone  County,  concrete, 
800  ft.  long.     Engineer's  estimate,  $1,733. 

Hardin,  Calhoun  County,  2760  ft.  water- 
bound  macadam.  Engineer's  estimate, 
$3,077. 

Taylorville,  Christian  County,  earth 
road.  17,356  ft.  Engineer's  estimate,  $7,- 
660. 

Pana.  Christian  County,  15,800  ft.  earth 
road.     Engineer's  estimate,   $7,707. 

Rushville,  Schuyler  C6unty,  3750  ft. 
Engineer's  estimate,  $6,982. 

Marlon  Williamson  County,  earth  road, 
5270  ft.     Engineer's  estimate,  $4,213. 

Marinette,  Wis.— Reported  desired  until 
April  17,  by  City  Clerk,  for  11,000  sq. 
yds.  reinforced  concrete  pavement.  A.  L. 
Hints,  City  Engr. 

Eldora,  Iowa. — Until  April  20,  by  E.  W. 
Dunn.  County  Engineer,  for  35  miles  of 
gravel  roads.  An  additional  40  miles  will 
be  let  about  June  15. 


Lincoln,  Neb.— Until  April  18,  by  H.  E. 
Wells,  Co.  Clk.,  for  grading  and  paving  In 
Dist.  No.  10,  to  Include  portions  of  Thirty- 
third.  J,  Thirty-seventh  and  other  streets. 
Count}'  Surveyor  estimates  the  cost  of 
this  work  as  follows:  3  In.  vertical  fiber 
brick  asphalt  filler.  Class  B.  1  yr.  guar- 
antee, $2  per  sq.  yd.;  3  in.  vertical  fiber 
brick  asphalt  filler.  Class  C,  1  yr.  guaran- 
tee, $1.98  per  sq.  yd.  Catch  basins  with 
covers  complete,  $25,  etc.  Total  Class  B, 
$23,233;  total  Class  C,  $17,146. 

Mandan,   N,   D. — See  "Miscellaneous." 

Columbia,  Mo.— Until  April  18  by  J. 
Paul  Price,  City  Engineer,  for  paving 
Sexton  Road  with  macadam  Tarvia  "X," 
about  11,688  sq.  yd.  and  9801  lin.  ft.  com- 
bined curb  and  gutter,  estimated  cost 
$17,622. 

St.  Louis,  Mo. — Reported  desired  until 
April  21,  by  Board  Public  Service  (E.  R. 
Kinsey,  Pres.),  for  Improving  portions  of 
Washington,  Newstead  and  Compton 
.^venues  and  Eichelberger  Street.  Prob- 
able  estimated  cost,   $81,400. 

Bartlett,  Tex.— Until  April  20  by  City 
Council  for  approximately  27,200  sq.  yd. 
street  paving  and  7600  lin.  ft.  curbing. 
Bids  will  be  received  on  fiber  vitr.  brick, 
one-course  concrete,  asphaltic  concrete 
and  Uvalde  rock  asphalt.  R.  T.  Smith, 
City  Engineer. 

McKinney,  Tex. — Until  about  April  2.5, 
by  H.  A.  Finch,  Mayor,  for  40,000  sq.  yds. 
asplialt  concrete  paving,  including  25,000 
ft.  curb  and  gutter,  on  Greenville,  Ten- 
nessee and  Louisiana  Streets,  at  a  cost  of 
$70,000.      Charles   Schultz,    City    Engineer. 

Golden,  Col. — Until  April  29,  by  Board 
County  Commissioners,  for  constructing 
extension  of  West  Colfax  Avenue  Road. 
4.8  miles,  advertised  in  Engineering 
Record.     C.  M.  Lawrence,  County  Clerk. 

Colfax,  Wash. — Reported  desired  until 
May  1,  by  George  H.  Newman,  Deputy 
Co.  Aud.,  for  grading,  draining,  bridging 
and  macadamizing  7  miles  Permanent 
Highway  No.  10,  near  Pullman.  John  M. 
McCaw,   Co.   Engr. 

Mt.  Vernon,  Wash. — Reported  desired 
until  May  2,  by  W.  V.  Alexander,  Co. 
Aud.,  for  constructing  iv,  miles  concrete 
paving  of  Permanent  Highway  No.  4.  A. 
1-.   Strong,  Co.  Engr. 

Seattle,  Wash. — Reported  desired  until 
May  2,  by  Board  County  Commissioners 
(Bryon  Phelps,  Clk.),  for  paving  Perma- 
nent Highway  No.  2C,  6280  ft.  one-course 
concrete,  from  Bothell  to  Snohomish 
county  line;  21,600  ft.  from  end  of  present 
brick  highway  west  of  Bothell  to  beyond 
Woodinville,  of  either  concrete.  No.  2 
brick  block  or  monolithic-  type  brick. 
Probable  cost  $100,000.  A.  P.  Denton,  Co. 
Engr.  Also  until  May  1,  separate  bids 
for  grading  arid  paving,  one-cour.se  con- 
crete, 2.54  miles.  Permanent  Highway 
No.  IIA,  between  Auburn  and  Eniim- 
claw.      Probable   cost   $50,000. 

Tropico,  Gal. — Reported  desired  until 
April  19,  by  Nelson  C.  Burch,  Citv  Clerk, 
for  paving  on  portions  of  Adams,  St. 
Moore  Ave.,  and  Arcadia  Avenue,  in  all 
about  75,000  sq.  ft.  macadam,  5100  lin.  ft. 
cement  curb,  and  25,000  ft.  cement  walk. 

PRICES     AND     LETTINGS. 
itindicates  award  of  contract. 

•kAlbany,  N.  Y.— Contract  awarded  by 
Board  of  Contract  and  Supply  for  re- 
paving  with  redressed  granite  on  con- 
crete foundation  portion  of  Beaver  Street 
to  William  F.   Campion,  at   $13,270. 

•  Buffalo,  N.  Y.— Bid  of  German  Rock 
Asphalt  Co.,  Inc.,  D.  S.  Morgan  Bidg.,  for 
repairing  asphalt  pavements  during  1910 
recommended  to  City  Council  for  award. 
About  2,900,000  sq.  yd.  maintained. 

♦Contracts  awarded  by  Board  of  Public 
Works  for  paving  as  follows:  To  Ger- 
man Rock  Asphalt  &  Cement  Company, 
Ltd.,  D.  S.  Morgan  Bldg.,  asphalt  on 
Algonquin  Street,  at  $11,770;  Dakota 
Street,  $12,480;  Tioga  Street,  $11,240;  Con- 
statine  Construction  Company,  240  Dewey 
Avenue,    Sussex   Street,    brick,    $10,200, 

*Roche8ter,  N,  Y.— Contracts  awarded 
by  Board  of  Contract  and  Supply  for  as- 
phalt repairs  for  current  year  to  Whlt- 
more.  Rauber  &  VIcInus,  279  South  Ave- 
nue, and  Warren  Brothers  Co.,  at  74  cts 
per  square  yard,  contract  being  divided 
equally. 

•Yonkers,  N.  Y.— Contract  awarded  by 
Board  of  Contract  and  Supply  for  regu- 
laUng,  paving  and  otherwise  Improving 
portions  of  Fillmore  and  Paulding  Streets 
to  Frank  Cianfaglione,  129  Oak  Street, 
at  a  total   of   $13,550. 

Freehold,  N.  J.— Lowest  bid  submitted 
April  5  to  Board  of  Chosen  Freeholders 
for  constructing  with  reinforced  concrete 
oiie  mile  of  first  section  of  Freehold- 
Adelphla  Road,  by  Hafeman  Company, 
Freehold,   at   $19,187. 

oA'^'';i'.*t'"'0'  Pa.— Contract  awarded  by 
State  Highwav  Department,  Harrisburg, 
to  Good  Roads  Machinery  Co.,  Kennett 
Square,  at  an  average  bid  of  $12,25  for 
90  steel  drags  (bids  opened  April  5). 
Bids  opened  same  time  and  place  for 
wooden  drags  and  tool  boxes  rejected, 
being  in  excess. 


Cincinnati,  Ohio. — Following  are  the  unit  figures  of  lour  lowest  bids  opened  April  7 
by  Service  Director  Charles  F.  Homberger  for  improving  Sixth  Street  from  Elm 
Street   to  Sycamore   Street   with  wood   block:    (a)   City   Engineer's  estimate,   $43,544; 

(b)  Kirchner  Construction  Co.,  221  W.  Ninth  Street,  $36,789;  (c)  Henkel  &  Sullivan, 
710  Mercantile  LIbrarv  Building,  $38,664;  (d)  M.  F.  Quill,  808  Provident  Bank  Building, 
$39,129;  (e)  C.  N.  Danenhower,  414  Elizabeth  Street,  $39,540. 

(a)         (b)  (c)         (d)          (e) 

500  lin.  ft.  12-in.  drains,  inlet  connections $1.00       $0.20  $1.00       $1.00       $1.06 

50  lin.  ft.  12-in.  drains,  main  sewer 2.00        2.50  2.00        2.50        2.00 

80  Un.  ft.  15-in.  drains,  main  sewer 2.00         2.50  2.00         2.50         2.00 

2  manholes    ccmplete 60.00        5.00  60.00      60.00      60.00 

18  manholes  readjusted 3.00        3.00  2.00        2.00        3.00 

35  gutter    inlets 30.00         5.00  25.00       25.00       30.00 

6  inlets.   Plan  1 40.00       20.00  35.00       35.00       40.00 

19  inlets  readjusted 5.00        5.00  5.00        5.00        5  00 

6  standard  traps 10.00      10.00  10,00      10.00       10.00 

120,000  1b.    castings 0.03         0.03  0.03         0.05         0.03 

2,200  cu.  yd.  concrete,  Class  3   (8-in.  thick) 5.25         4.00  3.50         4.50         4.90 

1,400  lin.  It.  granite  curbs 1.10        0.10  1.10        1.05        1.10 

400  lin.  ft.  granite  circular  curbs 1.75         1.00  1.35         1.50         1.75 

2.500  lin.  ft.  curb  reset  and  redressed 0.25         0.05  0.20         0.03         0.25 

2.400  sq.  ft,  cement  walks 0.15         0.15  0.15         0.14         0.15 

500  sq.  yd.  asphalt  pavement 1.60         1.00  1.50         1.50         1.60 

100  sq.  yd.   brick  repaving 0.60         0.60  0.02         0.60         0.60 

100  sq.  yd.  granite  repaying. 1.00         0.80  0.90         0.75         1.00 

9,800  sq.  yd.  wood  block  pavement,  oil  A  or  B...     2.50         2.50  2.47         2.30         2  17 

4.iO  lin.  ft.  steel  protection  plates 1.00         0.90  0.80         0.85         1.00 

4  inlets  converted  to  manholes 30.00       30.00  35.00       30.00       30.00 


Philadephia,  Pa. — Following  are  lowest 
bidders  on  bids  opened  March  28  by  De- 
partment of  Public  Works,  Bureau  of 
Highways,     for    some    of    the    schedules: 

Schedule  A — Grading — Total  amount  of 
low  bids,  $172,619;  425,600  cu.  yd.  grading, 
average  unit  price  (including  incidental 
work),  38.1  cts.  per  cu.  yd.;  Eastern 
Paving  (io.,  Penn  Square  Building,;  J.  J. 
McHugh,  1430  S.  Penn  Square;  Peoples 
Bros.,  437  Commercial  Trust  Building;  J. 
D.  Dorney,  1204  E.  Montgomery  Avenue; 
G.  Dobbins  &  Co.,  8341  Germantown  Ave- 
nue; M.  H.  Kelley,  1615  S.  Twenty-sec- 
ond Street;  Thomas  Clasby  &  Son,  1323 
Colwyn  Street;  A.  W.  Barnes,  Righter 
and  Hermit  Streets;  J.  McMenaray,  512 
Walnut  Street;  E.  H.  Vare,  Lincoln 
Building. 

Schedule  K — Repaving  -Asphalt — -13,700 
sq.  yd.;  total  amount  of  low  bids,  $37,611; 
average  unit  price  (including  incidental 
work),  $2,737;  Mack  Paving  &  Construc- 
tion Co.,  Twentieth  and  Sedgley  Ave- 
nues; Barber  Asphalt  Paving  Co.,  Land 
Title  Building,  Philadelphia  Paving  Co., 
1345  Arch  Street. 

Schedule  I — Resurfacing  Waterbound 
Macadam,  16,321  sq.  yd.;  total  amount  of 
bids,  $13,377;  average  unit  price  (includ- 
ing incidental  work),  81.9  cts.:  Dwyer  & 
Co.,  1524  Chestnut  Street,  and  Anders  & 
Snyder,  Heed  Building. 

Schedule  J — Curbing  and  Footway 
Work  (property  owners  to  pay);  total 
amount  of  low  bid,  $12,868.  George  F. 
Clark,  1324  S.  Forty-eighth  Street. 

•Uniontown,  Pa. — Contract  awarded  by 
County  Commissioners  to  Bell-Bockel 
Company,  Altoona,  for  constructing  roads 
in  Connellsville  Township  at  $26,754,  Up- 
per Tyrone  Township  $40,170,  and  Bull- 
skin    Township   $59,948. 

-•Charleston,  W.  Va.— Contract  awarded 
R.  M.  Hudson  Paving  &  Construction 
Company,  Charleston,  for  12,794  sq,  yds. 
brick  paving  and  13,111  ft.  curb  and  gut- 
ter, at  $38,636,  and  2,302  sq.  yds.  asphalt 
concrete  paving  and  969  lin.  ft.  curb  and 
gutter  at  $5,126  (bids  opened  April  1).  J. 
M.   Clark,   City  Engineer. 

Huntington,  W.  Va. — Contract  for  con- 
structing 9  miles  of  Cabell  County  Roads 
of  brick  awarded  Hatfield  Construction 
Co.,  Huntington  (bids  opened  April  6).  R. 
S.   Douthat,  County  Clerk. 


-ArMorgantown,  W.  Va.  —  Contracts 
awarded  by  County  Commissioners  for 
constructing  (a)  Cheat  River  Road,  (b) 
Beverly-Evansville  Road,  (c)  Star  City 
Road,  (d)  Van  Voorhis  Road,  (e)  Deck- 
ers Creek  Road,  as  follows:  McCormick 
Engineering  Co.,  Morgantown,  (c)  $56,- 
025;  brick  surface  with  concrete  base, 
(d)  $8,715,  concrete;  Hottell  Construction 
Co.,  Pulaski,  Va.,  (a)  $69,193,  brick  sur- 
face with  concrete  base,  (b)  $30,304,  brick 
with  concrete  base,  (e)  $28,607  concrete. 
(Bids  opened  March  30.) 

Pinevllie,  W.  Va.— Following  are  lowest 
bids  opened  by  County  Commissioners 
for  constructing  four  sections  of  earth 
road  aggregating  about  45  miles,  at  a 
total  cost  of  about  $169,000;  (a)  excava- 
tion, (b)  rubble  masonry,  (c)  reinforced 
concrete: 

Section  I.— Henning  &  Hagerdon, 
Greensboro,  N.  C:  (a)  91,000  cu.  yd.,  42% 
Jts:  /b)   1000  cu.   yd.,   $5;    (c)   20   cu!   yd. 

Section  IV.— Winston  &  (3ompany,  Rich- 
'i'lT'lhn^^-'  ^^^  100,000  cu.  yd.,  53  cts.; 
(b)   800  cu    yd.    $6;   (c)   20  cu.  yd..   $16. 

Section  V  — Keeley  Bros.,  Clarksburg, 
W  Va.:  (a)  60.000  cu.  yd.,  49  cts-  (b) 
700  cu    yd.,  $5.50;   (c)   15  cu.  yd.,  $15,  ^   ' 

.Section  X— T,  Towles  &  Company, 
Princeton  W.  Va.:  (a)  60,000  cu.  yd.,  46 
'.!?;:/'')  ^""  ^-  y^'  *8-50;   (c)  10  cu.  yd., 

•Sumter,  S.  C— Contracts  for  street 
paving  (bids  opened  March  28)  awarded 
by  city  as  follows:  In  all  about  160,000 
sq.  yd.  sheet  asphalt:  Simons  Mayrant 
Co.,  Charleston,  for  concrete  sidewalks  at 
^0  cts.,  and  concrete  pavement  at  $1 25 
per  sq  yd.:  Georgia  Engineering  &  Con- 
struction Ca,  Augusta,  Ga.,  b?ick  pav- 
ing,  $1.48;  Ely  Construction   Co.,  Chatta- 


nooga, Tenn.,  lake  asphalt,  at  $1.53  per 
sq.  yd.,  and  $1.39  for  well.  D.  M.  Bland- 
ing,   City  clerk. 

•  Montgomery,  Ala. — Contract  for  grad- 
ing and  graveling  roads  in  Montgomery 
County  awarded  to  Robert  Woolfolk,  of 
Montgomery,  at  $22,000.  T.  H.  Edwards, 
County    Engineer. 

•Cleveland,  Ohio.— Board  of  Control 
awarded  contracts  as  follows  for  paving 
portions  of  West  Fifty-eighth,  Sixtieth, 
Sixty-second,  Sixty-third  and  Eighteenth 
Streets.  West  Forty-seventh  Place  and 
East  Ninety-third  Street  to  Roehl  Bros., 
Clark  and  West  Twenty-fifth  Streets,  at 
$71,237,  and  to  Rieley  Bros.,  Arcade  Build- 
ing, for  Baxter  and  Harvard  Avenues,  at 
$23,737. 

•Columbus,  Ohio. — Contracts  awarded 
by  Director  Public  Service  for  repaving 
with  asphalt  portion  Dennison  Avenue  to 
.\ndrews  Asphalt  Paving  Co.,  Hamilton, 
at  $38,019,  and  for  paving  portion  of 
.Mingo  Avenue  to  Monarch  Construction 
Co.,   at   $9,832. 

•  Salem,  Ohio. — Contract  for  paving 
with  vitr.  brick  on  Main  Street  (bids 
opened  April  3)  awarded  M.  P.  Connelly 
&  Son,  Youngstown.  J.  N.  Russell,  Di- 
rector of  Service. 

Youngstown,  Ohio. — Following  are  low- 
est bids  submitted  March  28  to  County 
Commissioners  for  constructing  (a)  Mc- 
Guffey  Road,  Coitsville  Township,  1.57 
miles,  (b)  Matthews  Road,  Boardman 
Township,  0.26  mile,  (c)  Damascus-Ber- 
lin Road,  Berlin  Township,  Sections  3 
and  4,  2.9  miles,  (d)  Damascus-Berlin 
Road,  Berlin  Township,  Section  5,  2  01 
miles,  (e)  Poland-North  Lima  Road, 
Springfield  Township,  2. OS  miles:  K  J 
Smith,  Youngstown,  (a)  $11,504;  Kennedy 
Bros.,  Youngstown,  (b)  $2,026,  (d)  $17,683, 
(e)  $17,420,  for  macadam;  J.  D.  Paxson 
Salem,   (c)   $25,346. 

•  Elkhart,  Ind. — Contract  awarded  An- 
drews Asphalt  Paving  Co.,  Hamilton,  for 
26,000  cu.  yd.  pavement,  18,000  ft.  curb 
and  15,000  cu.  yd.  excav.  at  $58,000. 

•  Elwood,     Ind.— Contract    awarded    by 

City  Council  for  constructing  about  two 
miles  cement  walks  to  Davis  Construc- 
tion  Co.,    Arcadia. 

•  Ft.  Wayne,  Ind.— Contracts  for  pav- 
ing 19  streets  awarded  bv  Board  of  Pub- 
lic Works  to  Grace  Construction  Co., 
.Moellering  Construction  Co.  and  Brooks 
Construction   Co.,   all   of  Ft.   Wayne. 

•Goshen,  Ind. — Contracts  for  paving 
(bids  opened  April  4  bv  Co.  Comrs.) 
awarded  as  follows:  East  Lincoln  Ave- 
nue. Elkhart  Township,  to  Henrv  Crlpe, 
Goshen,  at  $45,300;  and  Graveltotvn  Road, 
Union  Township,  Northern  Indiana  Con- 
struction Company,  Nappaneo,  at  $12,300. 
A.   R.   Bauenderfer,  County  Auditor. 

•  Huntington,  Ind. — Contract  awarded 
Charles  McAfee,  Bluffton.  for  Leader 
Lewis  Road,  Jefterson  Township,  at 
$8,456,  and  to  Henry  V.  W.  Parker  Co., 
Hammond,  for  Henry  Kress  Road,  Jack- 
.son  Township,  at  $20,480.  Ovid  E.  Eivs- 
ton.   County  Auditor. 

•  MIshawaka,  Ind.— Contract  awarded 
H.  W.  Reed  &  Sons,  Mishawaka,  at  $18,- 
400.  for  constructing  three  miles  of  high- 
way on  Beebee  Road  from  .Austin's  Cor- 
ner  east. 

•  New  Albany,  Ind.— Contract  awarded 
by  County  Commissioners  for  construct- 
ing Bald  Knob  Road  to  W.  F.  Woodruff, 
Louisville,   Ky.,   at  $10,167. 

•Paoli,  ind. — Contract  for  constructing 
10,296  ft.  gravel  on  macadam  roads  in 
Orangeville  and  French  Lick  Townships 
awarded  Elwood  Johnson,  Campbellsburg. 
(Bids  opened  .4pril  3.)  E,  A.  Palmer, 
County  Aud. 

•  Eagle  River,  Mich. — Contracts  for 
constructing  four  roads  aw-arded  to  fol- 
lowing: Smith,  Byers  &  Sparks  Company 
Houghton,  Mich..  $24,812;  Paul  P.  Roehm. 
Calumet,  $19,756:  Hall  &  Labbv.  Laurium, 
$5,818.  and  Parks  &  Labbv,  Mohawk,  at 
$13,750.     W.    R.   Bennetts.    County   Clerk. 
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♦  Elgin,  III. — Contract  for  paving  with 
Purington  brick  on  Viila  Street  awarded 
Logan  &  Giertz  Construction  Co.,  Elgin, 
at  $56,491.     (Bids  opened  April  6  by  City.) 

•Edwardsville,  III. — Contract  awarded 
Albert  Fahrig,  Edwardsvilie,  for  con- 
structing 6,000  ft.  concrete  road  (bids 
opened  April  1)  at  $8,900.  Jesse  F.  Yates, 
Chmn.  Town  Highway  (Commission. 

♦Geneva,  III.  —  Contract  for  paving 
State  and  Third  Streets  with  brick  and 
asphalt,  awarded  McCarthy  Improvement 
Co.,  Davenport,  Iowa,  at  $22,518,  and  to 
J.  E.  Sainsberg  &  Co.,  Aurora,  $44,634. 
A.   L.   Stimple,   City  Clerk. 

♦Clear  Lake,  Iowa. — Contract  tor  27,000 
sq.  yds,  paving  awarded  Bryant  Asphalt 
Paving  Company,  Waterloo,  at  $1.71  sq. 
yd.   (bids  opened  March  15). 

♦Det  Moines,  Iowa. — Contract  awarded 
by  City  Council  for  constructing  24,000 
yd.  paving  to  Hassam  Paving  Co.,  390 
Main   Street,    Worcester,   Mass. 

♦Preston,  Iowa. — Contract  awarded  by 
City  Council  for  constructing  20,0(K)  yfl. 
paving  to  Hassam  Paving  Co.,  390  Main 
Street,    Worcester,    Mass. 

♦Sac  City,  Iowa. — Contract  for  paving 
with  asphaltic  concrete  (Texaco)  awarded 
National  Paving  Company,  Omaha,  Neb., 
at  $36,600.     C.   C.   Jameson,   City  Clerk. 

♦Sigourney,  Iowa. — Contract  for  paving 
13,000  sq.  yds.  awarded  Burlington  Con- 
struction Company,  Burlington,  Iowa,  at 
$1.98  per  sq.   yd. 

♦Storm  Lake,  Iowa. — Contract  awarded 
Moore  Seig  Construction  Company,  Wa- 
terloo, for  70,000  sq.  yds.  reinforced  con- 
crete paving  and  43.000  lin.  ft.  concrete 
curb  and  gutter,  at  $1.52  per  sq,  yd.  and 
65  cts.  per  lin.  ft.  respectively.  J.  E. 
Buland,    City   Solicitor. 

♦  Duluth,  Minn. — Contract  for  paving 
E.  Superior  Street  with  asphalt  awarded 
to  General  Contr.  Co.,  of  Minneapolis,  at 
$47,575.     L.  Ayres,  City  Engineer. 

♦  Elbow  Lake,  Minn. — Contract  for 
grading  and  turnpiking  State  Roads,  Nos. 
1  and  4  (bids  opened  April  3)  awarded 
Barrett  &  Co.,  Herman,  Minn.,  at  $20,334. 
Other  bidder:  Jamieson,  Thoreen  & 
Sandeen,  Stillwater,  $21,728.  C.  M.  Nel- 
son, County  Auditor. 

♦Lincoln,  Neb.  —  Contract  awarded 
Abel  Construction  Co.,  Lincoln,  at  $1.96 
per  sq.  yd.  for  5,520  sq.  yd.  fibre  brick 
pavement  in  District  342,  total  $14,405. 
Other  bidders:  Burke  (Cochrane  Con- 
struction Co.,  Lincoln,  $1.98  per  sq.  yd., 
total  $14,606,  and  Roberts  Construction 
Co.,  Lincoln.  $2;  total,  $14,487.  Theo.  H. 
Berg,  City  Clerk. 

♦Mayville,  N.  D.— Contract  for  cement 
walks  for  the  year  awarded  Hans  Wests- 
good,  Devils  Lake,  at  13.5  cts.  per  sq.  ft. 
for  walks  and  25.5  cts.  per  sq.  ft.  for 
crossings. 

♦Tarklo,  Mo.^Contract  for  paving 
Fourth,  Fifth  and  Maple  Streets  (bids 
opened  April  3),  awarded  Olson  Schmidt 
Construction  Company,  St.  Joseph,  at  $1.39 
per  sq.  yd.  for  paving  and  58  cts.  per  cu. 
yd.  for  curb  and  gutter.  John  G.  Graham, 
City  Clerk. 

♦  Little  Rock,  Ark. — Contracts  for  pav- 
ing awarded  as  follows  by  the  city:  Dis- 
trict 235,  bitulithic,  to  D.  L.  Cook,  of  Lit- 
tle Rock,  at  $35,000;  contract  District 
246,  Lee  Avenue,  asphalt,  Shleby  &  Bate- 
man.  $70,000:  Johnson  Street,  macadam, 
W.  Heard,  at  $15,000. 

♦  El  Paso,  Tex. — Contract  awarded  by 
County  Commissioners  for  constructing  7 
miles  concrete  road  in  Upper  Rio  Grande 
Valley  to  Lee  Moor  Contracting  Co.,  Two 
Republics   Building,    at   $77,368. 

Belllngham,  Wash. — Following  are  four 
bids  opened  by  County  Commissioners  for 
paving  Northwest  Diagonal  Road  with 
two-course  concrete,  including  (a)  bridge 
paved  with  wood  block,  and  (b)  bridge 
paved  with  asphaltic  concrete:  K.  Sau- 
set,  Belllngham,  (a)  $68,765,  (b)  $66,990: 
Washington  Paving  Co.,  L.  C.  Smith 
Bldg,  Seattle,  (a)  $68,903,  (b)  $67,125; 
Cascade  Construction  Co.,  Central  Bldg., 
Seattle,  (a)  $71,200,  (b)  $69,700:  Robert 
Clarkston.  Bellingham,  (a)  $71,813,  (b) 
$69,659.     C.   M.   Adams,  County  Engineer. 

♦Chehalls,  Wash. — Following  are  bids 
opened  April  5  by  D.  W.  Montfort, 
County  Auditor,  for  constructing  3  miles 
of  concrete  road:  (a)  Permanent  High- 
way No.  3A;  (b)  Permanent  Highwav 
No.  2C;  (c)  Improving  Xo.  188:  Albers  & 
Son,  (a)  $13,096,  (b)  $14,404,  (c)  $16,440; 
Allred  &  James,  (a)  $14,950,  (b)  $16,350. 
(c)  $17,750;  Hendricks  &  Ward,  Chehalls, 
(a)  $12,400  (awarded  contract),  (b)  $13,- 
995  (awarded  contract),  (c)  $17,630;  T.  H. 
Cochran  &  Sons,  Portland,  Ore.,  (a) 
$1.^.075,  (b)  $14,900,  (c)  $15,950  (awarded 
contract);  Jarvis  &  Burkheimer,  Liberty 
Building,  Seattle,  (c)  $16,437.  J.  D.  Nev- 
ille. County  Engineer. 

♦  Mount  Vernon,  Wash.  —  Contract 
awarded  Skagit  Construction  Co.,  Mount 
Vernon,  for  constructing  1%  miles  of  Per- 
manent Highway  No.  3A  (bids  opened 
April  4)  at  $20,470.  Next  three  bidders: 
L.  r.  Ervig,  Anacortes,  $21,615;  Wash- 
ington Paving  Co.,  Tacoma,  $21,812.  and 
Bancroft  &  Morgan.  Everett,  $22,945.  A. 
L.    Strong   County   Engineer. 


♦Pomeroy,  Wash. — Contract  for  paving 
Main  Street  with  asphalt  concrete,  about 
28,400  sq.  yd.,  7500  ft.  curb  and  10,000  yd. 
excav.,  awarded  Clifton,  Applegate  & 
Co.,  Spokane,  at  $40,162.  J.  E.  Tupper, 
City   Engineer. 

RItxvllle,  Wash. — Following  are  bids 
opened  recently  by  City  Council  for  pav- 
ing 19,500  sq.  yd.:  (^ifton  Appiegat* 
Company,  Spokane,  2-in.  asphaltic  con- 
crete top,  3  in.  asphaltic  concrete  base, 
$36,704;  4-in.  crushed  rock  base,  $35,924; 
Standard  Asphalt  Paving  Company,  Spo- 
kane, lV4-in.  bituminous  top,  4-in.  bi- 
tuminous base,  $34,045;  2-ln.  bituminous 
top,  4-in.  bituminous  base,  $35,605;  IH- 
bituminous  top  on  4-in.  concrete  base, 
$38,335;  Cascade  Construction  Company, 
Central  Bldg.,  Spokane,  2-in.  bituminous 
top  on  3-in.  bituminous  base,  $38,030;  on 
4-in  concrete  base,  $38,907;  Sawyer  Bros., 
White  Bldg.,  Seattle  and  Spokane,  Engrs. 

♦Contract  awarded  by  County  (Commis- 
sioners for  constructing  12  miles,  involv- 
ing graveling  and  construction  of  seven 
concrete  spans  from  16  to  70  ft.  long  to 
Carlson-Chindahl  Co.,  Spokane,  at  $52,- 
494.     O.  J.  De  Spain,  County  Engineer. 

♦RItzvllle,  Wash. — Contract  awarded 
by  City  Council  for  constructing  12  blocks 
of  5-in.  reinforced  concrete  pavement  to 
Cascade  Construction  Co.,  Central  Build- 
ing,  Seattle,   $35,270. 

♦Seattle,  Wash. — Contract  awarded  by 
Board  Public  Works  for  grading,  paving, 
etc..  Beacon  Street,  to  P.  J.  McHugh, 
Third  Avenue  N.,  and  Mercer  Street,  at 
$171,588. 

Following  are  lowest  bids  submitted  to 
Board  Public  Works  for  paving,  grading, 
curbing,  etc.  (a)  East  Valley  Street,  (b) 
Juneau  Street,  (c)  Thackery  Place,  (d) 
Latona  Avenue:  Cresman  Contracting 
Co.,  614  Madison  Street  (a)  ?8,474;  H. 
Brice,  Boston  Block  (b),  $41,168;  P.  J. 
McHugh,  Third  Avenue  N.  and  Mercer 
Street,    (c)    $18,242,    (d)    $8,457. 

♦South  Bend.,  Wash. — Contract  award- 
ed by  County  Commissioners  for  con- 
structing Permanent  Highway  No.  3-A 
with  rock  macadam  to  Hendricks  & 
Ward,    Chehalls,    at    $8,166. 

♦Spokane,  Wash. — Contract  for  paving 
Normal  Permanent  Highway,  No.  11-A, 
with  asphaltic  concrete  on  macadam 
base,  awarded  by  County  Commissioners 
to  Standard  Asphalt  Paving  Co.,  Spo- 
kane,  at   $55,357. 

Astoria,  Ore. — Following  bids  submitted 
to  City  Council  tor  paving  Commercial 
Street:  J.  A.  McEachern  Co.,  Inc.,  Bell 
Street  Dock,  Seattle,  Wash.,  at  $24,490; 
Porter  &  Conley,  Portland.  $26.4^0:  Ward 
&  Boyd,  Astoria,  $27,500;  E.  A.  Gerding, 
Astoria,    $27,500. 

r:iatskanle,  Ore. — Following  are  bids 
submitted  to  City  Council  for  paving 
Bridge  Street  and  Nehalem  Avenue:  P. 
H.  Cochrane  &  Sons,  Portland,  $12,499; 
Western  Paving  Co.,  Portland,  $12,939; 
Robert  Lee  Wringer,  Clatskanie,  $13,361, 
and  Warren  Construction  Co.,  Portland, 
$15,696. 

Hanford,  Gal.— Ford  &  Stout,  Bradbury 
Bldg.,  St.,  Los  Angeles,  submitted  lowest 
bid  for  constructing  Highway  No.  1,  Di- 
vision No.  2  and  Highway  No.  1,  Division 
No.  6,  involving  9,500  cu.  yds.  excav.,  996,- 
273  sq.  ft.  concrete  base  and  Topeka  wear- 
ing surface,  at  $39,795. 

♦  Los  Angeles,  Cal. — Contract  awarded 
Benjamin  F.  Ford  and  Fred  H.  Stour,  336 
Bradbury  Building,  for  constructing 
Lemoore  Stratford  Unit,  including  2  miles 
of  Stringtown  Unjt  (bids  opened  March 
25). 

♦  Martinez,  Cal. — Contract  awarded  by 
County  Supervisors  for  paving  7.5  miles 
from  Bryant  to  Walnut  Creek  to  City 
Street  Improvement  Co.,  166  Geary  Street, 
San  Francisco,  at  $70,586. 

♦RIgby,  Idaho. — Contract  awarded  by 
Mayor  for  constructing  7  miles  of  cement 
sidewalks  and  a  number  of  street  cross- 
ing, to  Tanner  &  Cragum,  Idaho  F^Us, 
at   $17,880. 

♦  Montreal,  Que. — Contract  for  furnish- 
ing 6000  tons  of  refined  asphalt  (bids 
opened  Feb.  24)  awarded  Warner  Quin- 
lan  Asphalt  Company,  New  York,  at 
$19,33  per  ton.  Other  bidders.  United 
States  Asphalt  Company,  New  York,  $22, 
and  Elder  Ebana  Asphalt  Company,  Mon- 
treal, Que.,  $23.  L.  N.  Senecal,  Secretary 
Board   of  Commissioners. 


Des  Molnei,  Iowa. — Reported  Council  Is 
considering  granting  a  10-year  contract 
for  disposal  of  garbage.  The  citizens, 
March  28,  voted  in  favor  of  issuing  $100,- 
000  bonds  for  constructing  a  disposal 
plant. 

Gorslcana,  Tex. — Improvements  to  cre- 
matory contemplated.  George  A.  Durand, 
City  Engineer. 

BIOS     DESIRED. 

Pittsburgh,  Pa.— Until  April  19,  by 
Board  Education  (Geo.  W.  Gerwig, 
Secy.),  Fulton  Building,  for  furnishing 
and  installing  sprinkling  systems  In  the 
Thaddeus  Stevens,  Harwood.  American 
Avenue,  Westlake,  Riverside  High, 
Luckey,    Chartiers  and   Esplon   Schools. 

PRICES  AND  LETTINGS. 
♦/ndtcates  award  of  contract. 

Madison,  Wis. — Following  are  four  low- 
est bids  opened  by  Incinerator  and 
Finance  Committee  for  constructing  an 
incinerator  garbage  disposal  plant — (a) 
single  plant,  (b)  double  plant,  consisting 
of  2  buildings:  De  Carle  Co.,  Minneapolis, 
Minn.,  (a)  $18,760,  (b)  $18,300  on  each 
building;  McGulre-Hunter  Co.,  (b)  $9,230 
eacli  building;  C.  F.  Walthers,  (b)  $16,032, 
$8,766.  $9,386,  $17,272  and  $13,600  complete; 
Russell  Engineering  Co.,  St.  Louis,  Mo., 
(a)   $17,880. 


HYDRAULIC  CONSTRUC- 
TION   AND    RIVER 
IMPROVEMENTS 


PROPOSED     WORK. 

sland — See       "Paving 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED     WORK. 

Providence,  R.  I.— City  Council  has 
asked  Legislature  for  permission  to  issue 
$300,000  bonds  for  constructing  and  equip- 
ping a  garbage  disposal  plant.  J.  H. 
Garner  Mayor  and  Chmn.  Com. 

Toledo,  Ohio. — Citv  Council  voted  to 
spend  about  $11,470  for  cleaning  streets. 


Wharf— Rhode 
and    Roads.'* 

Canal — Waterbury,  Conn. — Charles  H. 
Preston,  Jr.,  Consulting  Engineer,  136 
Grand  Street,  estimates  cost  of  con- 
structing a  canal  between  tide  water,  at 
Derby  and  Waterbury,  a  distance  of 
18  5-16  miles,  at  $1,000,000,  to  Include  11 
locks  23  to  30  ft.  Mayor  Martin  Scully, 
of  Waterbury,  is  in  favor  of  building  this 
tunnel,  and  will  submit  the  plans  to  man- 
ufacturers of  the  Naugatuck  Valley. 

River  Improvement — Albany,  N.  Y. — 
Tentative  plans  prepared  by  Frank  R. 
Lanagan.  City  Engineer,  for  continuation 
of  river-front  improvements  from  Madi- 
son Avenue  to  Arch  Street.  Work  will 
probably  begin  about  spring  of  1917;  prob- 
able cost  $300,000. 

Dam — Harrlsburg,  Pa. — Farley  Gannet, 
Harrisburg,  engaged  to  construct  a  dam 
on  estate  of  Gifford  Pinchot  in  Pike 
County,  Pa. 

Piers — Philadelphia,  Pa. — Dept.  Wharves, 
Docks  and  P>rries  for  following  improve- 
ments: Completion  of  McKean  Street  pier, 
$300,000:  purchase  of  property  and  con- 
struction of  piers  between  Chestnut 
Street  and  Fairmount  Avenue  and  for 
improvements  of  piers  at  Penn  Treaty 
Park,  Allegheny  Avenue  and  Bridge  Street, 
Bridesburg,  $1,350,000;  for  continuing 
bulkheading  of  Schuylkill  River,  $750,000, 
nnd  for  purchase  of  land  and  construc- 
tion of  piers  in  southern  part  of  city, 
$7,600,000. 

Drainage — Memphis,  Tenn. — The  Elliot 
&  Harmari  Engineering  Co.  at  Peoria,  111., 
will  act  as  consulting  engineers  and  super- 
vise construction  of  a  drainage  power 
plant  to  reclaim  100,000  acres  of  land  be- 
tween the  White  and  Mississippi  Rivers 
in  .'\rkansas.  about  150  miles  south  of 
Memphis.  The  pumping  plant  will  have 
capacity  of  60.000,000  gal.  per  hour.  A 
levee  30  miles  long  and  25  ft.  high  will  be 
built  along  White  River. 

Ditch  —  Warren,  Ohio. — Surveys  being 
made  for  ditch  along  Grand  River  in  Ash- 
tabula and  Trumbull  Counties  to  cost 
$150,000.  About  12  miles  long.  R.  E. 
Hempel  of  Warren  and  R.  N.  Case  of 
Jefferson,  engineers  in  charge  of  work. 

Dredging  —  Winchester,  Ind.  —  County 
will  let  contract  about  July  1  for  dredg- 
ing about  21  miles  of  MIssissinewa  River. 
Approximate  cost,  $150,000.  A.  Purdy 
Co.,  Engr. 

Dam  —  Smyrna,  Mich. — The  dam  at 
Smyrna,  Mich.,  owned  by  Spencer  Electric 
Light  &  Power  Co.  of  Beldlng  was  de- 
stroyed by  the  high  water  In  Flat  River. 
A  reinforced  concrete  dam  Is  to  be  con- 
structed to  replace  said  dam.  W.  P. 
Hetherington,  Secy.,  Beldlng. 

Drainage — Belleville,  III. — Commission- 
ers of  Richland  Creek  Drainage  District 
filed  report  with  County  Court  on  the 
straightening  and  deepening  of  the  creek 
including  the  constructing  of  5  bridges, 
and   a   total   estimated   cost   of   $79,000. 

Docks — La  Crosse,  Wis. — La  Crosse  Bd. 
of  Trade  and  Common  Council  plans  to 
construct  a  freight  terminal  warehouse 
and  dock  at  Southern  end  of  Riverside 
Park. 


Pier — Milwaukee,  Wis. — Plans  prepared 
by  Harbor  Commission  (Herman  Bleyer, 
Secy.)  for  constructing  recreation  pier  at 
Michigan  Street.  The  lake  front  from 
south  to  north  city  limits  will  also  be  im- 
proved, central  portion  from  Wisconsin 
Street  to  Illinois  Steel  Co.'s  plant  for 
harbor  purposes  and  rest  for  park  atid 
driveway;  cost  of  improvements  about 
$2,500,000. 

Drainage — Forest  City,  Iowa.— All  bids 
opened  March  31  for  constructing  ditch 
No.  61  rejected.     Address  County  Auditor. 

Wall,  etc. — Anaconda,  Mont. — Reported 
City  Engineering  Dept.  completed  plans 
for  construction  of  a  20  x  200  ft.  concrete 
wall  across  gulch  at  edge  of  city  for  a 
reservoir  to  control  flood  waters  and  serve 
as  power  for  proposed  municipal  lighting 
plant. 

Levee  Work— Rich  Hill,  Mo.— Two  miles 
of  ditches,  a  24-in.  pump  will  be  needed 
In  levee  construction  there.  James  A. 
Flannlng,  Engineer,  Butler;  J.  F.  Kern, 
Secy.  District. 

Ditch — Eugene,  Ore. — Preliminary  plans 
for  improving  Amazon  Ditch  completed 
by  City  Engineer,  provide  for  combina- 
tion open  ditch  and  covered  concrete  con- 
duit;  cost  $50,000. 

Irrigation — PrlnevMIe,  Ore. — The  North 
Unit  Irrigation  Dist.  has  been  formed  In 
Jefferson  County  with  Headquarters  at 
Prineville.  Water  supply  will  be  taken 
from  Upper  Deschutes  River  basin;  cost 
estimated  at  $5,000,000. 

Dredging — Long  Beach,  Cal. — The  re- 
port of  Committee  appointed  to  investi- 
gate means  of  reclamation  of  Long  Beach 
Harbor  favorably  adopted.  A  $300,000 
bond  issue  for  removal  of  silt  from  Long 
Beach  inner  harbor  and  completion  of 
inside  passage  that  will  connect  Long 
Beach  and  San  Pedro  Harbors  approved. 

Dam  —  San  Diego,  Cal. — The  United 
States  Land  Office  granted  permission  to 
city  of  San  Diego  to  construct  a  dam  and 
impound  the  headwaters  of  San  Diego 
River  on  El  Capitan  Grande  Indian  Res- 
ervation. 

Hydro- Electric  Plant— San  Francisco, 
Cal. — State  Water  Commission  at  Sacra- 
mento granted  application  of  Pacific 
Power  Cor.  for  an  appropriation  from 
Leevining  Creek  in  Mono  Lake  Basin  for 
power  purposes;  estimated  cost  of  Im- 
provement about  $717,144. 

BIDS    DESIRED. 

Maintaining  Dredging  —  Bridgeport, 
Conn. — Until  May  15.  by  I'.  S.  Engineer 
Office,  New  London,  for  maintenance 
aredging  in  Bridgeport  Harbor.  Conn.,  ad- 
vertised in  Engineering  Record. 

Dredging— Buffalo,  N.  Y.- Until  May 
10  by  U.  S.  Engineer.  Buffalo,  for  dredg- 
ing in  Lake  Erie  entrance  to  Black  Rock 
Harbor  and  Erie  Basin,  and  In  Black 
Rock  Canal:  Buffalo,  advertised  in  En- 
gineering  Record. 

Shed— New  York,  N.  Y.— See  "Public 
Buildings  and  .Schools." 

Riprap— Philadelphia,  Pa.— Until  April 
28,  by  the  Lighthouse  Inspector,  for  fur- 
nishing and  depositing  800  tons  of  large 
riprap  at  Ship  John  Shoal  Light  Station, 
Delaware  Bay. 

Dredging,  Wilmington,  Del.— Until  May 
8,  by  .U.  S.  Engineer's  Office,  Wilming- 
ton, for  dredging  Raccoon  Creek,  N.  J.; 
advertised    in    Engineering    Record. 

To  Sub- let  Dragline  Levee  Work — Chi- 
cago, III.— To  sub-let  300.000  cu.  yds.  of 
dragline  levee  work  and  sell  Bucyrus  ma- 
chine 75  ft.  boom  2  yd..  Page  bucket,  in 
good  condition,  ready  to  start  work;  all 
new  levee  work;  no  enlargement  work 
Address  Box  6284  Engineering  Record, 
1570   Old  Colony   Building,    Chicago,   III. 

Drainage — Lawrencevtile,  III, — Reported 
desired  until  April  20,  by  S.  W  Seed 
for  redredging  ditches  In  England  Pond 
Drainage  Dist.,  requiring  about  92,000  cu 
yd.  excav.  G.  C.  Harvey,  Engr.,  Mt. 
Carmel. 

Channel — Maple  Park,  III. — Reported  de- 
sired until  April  25,  by  M.  O.  Brlen,  Clk 
Comrs.  Union  Drainage  Dist.  No.  3,  for 
deepening  and  widening,  etc.,  the  present 
channel  of  district,  to  consist  of  200.000 
cu.  yd.  earth  excav.,  etc  Hay  &  Low- 
man,  Engrs.,   Sycamore.   111. 

Drainage  Ditch— Des  Moines,  Iowa. — 
Until  April  24  by  F.  J.  Alber,  Co.  Aud., 
for  constructing  open  ditch  in  Drainage 
District  No.  13,  consisting  of  37.000  cu 
yd.  excavation,  etc. 

Ditch — Roseau,  Minn. — Reported  desired 
until  April  21  for  County  Ditch  No.  24; 
probable  cost  $9,352;  excavation  $6,161  (S. 
G.  Bertilrud,  Co.  Aud.). 

Ditch— St.  Peter,  Minn. — Until  April  20 
by  W.  H.  Holz,  County  Auditor,  for  con- 
structing Ditch  No.  59,  to  consist  of  25.388 
ft.  8  to  26-in.  tile,  etc.     Total  cost  $13,010. 

Reclamation  Work — Powell,  Wyo. — Un- 
til May  3,  by  Department  of  Interior,  U 
S.  Reclamation  Service,  Powell,  Wyo  for 
constructing  structures  of  the  Shoshone 
Project,  involving  about  16,000  cu.  yd 
excav.,  1500  yd.  reinforced  concrete,  5000 
sq.  yd.  paving,  etc.  A.  P.  Davis,  Oh. 
Engr. 
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Dam — Gonzales,  Tex. — Until  April  20. 
at  office  of  Gonzales  Water  Power  Co.,  for 
fumishins  material  and  constructing  dam 
on  Guadalupe  River  at  Gonzales.  Frank 
S.  Taylor,  Consulting  Engr..  Scarsborough 
Building,   Austin. 

Weir  Well  House— Arcadia,  Cal.— Until 
April  20,  by  Board  City  Trustees,  for  con- 
structing four  pump  houses  and  two  pair 
weir  well  houses.  Geo.  E.  Grimes,  City 
Clerk. 

Irrigation  —  Anderson,  Cal. — Reported 
desired  until  April  29,  by  Board  Directors 
of  Anderson-Cottonwood  Irrigation  Dis- 
trict, Anderson,  for  constructing  the  irri- 
gation system,  including.  13,000  bbl.  ce- 
ment. S600  ft.  c.-i.  pipe,  36  to  42  in.,  27,000 
ft.  metal  flume  and  other  material  neces- 
sary for  construction  of  system.  The 
main  canal  is  to  be  36  miles  long,  and 
includes  concrete  dams,  gate  drops, 
siphons,  bridges,  flumes  and  fence  cross- 
ings. Laterals  will  be  about  36  miles  in 
length. 

PRICES  AND  LETTINQS. 
irindicates  award  of  contract. 

-^^Dredglng — New  Bedford,  Mass. — Con- 
tract awarded  Bay  State  Dredging  &  Con- 
struction Company,  Boston,  for  rock  re- 
moval and  dredging  in  New  Bedford  Har- 
bor, Mass.,  at  $41,661  (bids  opened  March 
IS  by  Col.  John  MilUs,  Corps  Engrs. 
U.   S.   A.,   New  York  City). 

-A-Breakwater — Point  Judith,  R,  I. — Con- 
tract awarded  by  U.  S.  Engineer,  New- 
port, for  repairing  breakwater  at  Point 
Judith  to  Coast  &  L.akes  Construction 
Company,  25  Broad  St.,  New  York,  N.  Y., 
at  $49,600. 

Savannah,  Ga. — See  "New  Industrial 
Plants." 

♦Power  Plant — Klngsport,  Tenn. — Con- 
tract for  6000  cu.  yd.  excavation,  2000  yd. 
concrete  masonry  and  installation  of  ma- 
chinery for  power  plant  and  pumping  sta- 
tion to  be  erected  in  Kingsport,  awarded 
to  Oliver-Hill  Constr.  Co.  of  KnoxviUe. 
Probable  cost.  $30,000. 

♦Dredging — Detroit,  Mich.  —  Contract 
for  dredging  ship  channel  in  Lake  St. 
Clair,  Mich,  (bids  opened  March  24) 
awarded  by  U.  S.  Engineer,  Detroit,  to 
Great  L.akes  Dredge  &  Dock  Company, 
Chicago,  111.,  at  $45,000. 

Ditch — Woodstock,  111. — Following  are 
four  lowest  bids  opened  April  8  for  con- 
structing 2V4  miles  of  dredge  ditch: 
Springfield  Drain  Tile  Company,  Spring- 
field, 111.,  $28,915  (awarded  contract); 
Arthur  Birt,  Mecca,  Ind..  $32,800;  F.  E. 
Ball  &  Company,  Sycamore,  111.,  $33,575, 
and  National  Drain  T^le  Company, 
Springfield,  IlL,  $33,936.  Carjwnter  & 
Henderson.  Woodstock,  111.,  secured  con- 
tract for  open  work. 

♦Drainage — Forest  City,  Iowa. — Con- 
tract for  constructing  drainage  ditch  No. 
60  (bids  opened  March  31  by  County  Com- 
missioners) awarded  as  follows:  Labor 
on  tile  drain  to  Hanson  Christiansen 
Northwood,  at  $17,600;  furnishing  tile.  Na- 
tional Sewer  Pipe  Company,  Webster  City, 
$23,623;  furnishing  segmental  block,  Ply- 
mouth Cnay  Products  Company,  Ft. 
Dodge,  at  $8,700;  open  work,  Fred  R 
Smith,  Clarion,  25  cts.  per  cu.  yds.  on 
excav. 

♦Dredge  Work— Aitkin,  Minn.— Con- 
tract for  8.3  miles  of  floating  dredge  work 
(bids  opened  April  3)  awarded  by  County 
Commissioners  to  D.  A.  Foley  &  Com- 
pany, Aitken,  at  $32,392.  Other  bidders: 
W.  J.  Gleason  &  Company,  Aitkin,  $34,617; 
and  G.  E.  Gllbertson  &  Son.  St.  .James, 
$42,516.     H.   C.   Beecher,   County  Auditor. 

♦Ditch — Duluth,  Minn. — Contract  for 
constructing  ditch  No.  4,  estimated  to 
cost  $137,000.  awarded  E.  W.  Coons  Com- 
pany, Hibbings,  Minn. 

♦Ditch — Walker,  Minn. — Contract  for 
constructing  Judicial  Ditches  Nos.  3  and  4 
(bids  opened  April  1)  awarded  E.  E. 
Griffith  of  Backus  at  $27,606:  Northern 
Minnesota  Drainage  Company,  Backus, 
$26,514;  Berger  Mfg.  Company,  Minneap- 
olis, $3,490.    C.  D.  Bacon,  County  Auditor. 

♦Drainage  Ditch — Worthlngton,  Minn. 
— Contract  for  constructing  drainage 
ditch  (bids  opened  April  3)  awarded  by 
County  Commissioners  to  Parrlsh  & 
Sedguley,  Worthlngton.  at  $19,890.  G.  S. 
Wanberg,  County  Auditor. 

♦  Reclamation  Service  Work — Flathead, 
Mont. — Contract  awarded  by  U.  S.  Recla- 
mation Service  for  work  at  the  Flathead 
Irrigation  Project.  Mont.,  as  follows:  To 
Percy  &  Ross,  Folsom,  for  earthwork  and 
structures  on  the  Mission,  Post  and  Pablo 
divisions  at  $13,945  and  to  Minighan  Ma- 
chine Co.,  Chicago,  III.,  for  furnishing 
f.o.b.  factory  a  dragline  excavator  at 
$7,233. 

♦Revetment  and  Dike  Improvement — 
Little  Rock,  Ark. — Contract  for  revetment 
and  pile  dykes  at  Memphis,  Helena  and 
Louisiana  branch  of  Iron  Mountain  R.  R., 
near  Yancopin,  on  Arkansas  River, 
awarded  by  Missouri  Pacific  R.  R.  to 
Miller  Engineering  Company,  Little  Rock, 
at   about   $100,000. 

♦Revetment — Yancopin,  Ark. — Contract 
for  revetment  and  dykes  on  Memphis, 
Dallas   &    Gulf  branch   of   Iron    Mountain 


R.  R.  at  Yancopin  awarded  to  Miller  En- 
gineeerlng  Co.  of  Little  Rock,  at  about 
$100,000. 

♦Spillway  Gates — Seattle,  Wash. — Con- 
tract awarded  bv  U.  S.  Engineers,  Seattle, 
to  D.  B.  Harding,  Chicago,  111.,  for  spill- 
way gates  at  $10,984. 

♦Pier — San  Francisco,  Cal.^<;ontract 
for  repairs  to  Pier  No.  44,  at  Second 
Street,  awarded  to  S.  B.  Peterson  Co., 
742  Market  Street,  at  $28,95C. 


ELECTRIC  RAILWAYS 


PROPOSED  WORK. 

Yardville,  N.  J. — Supreme  Court  at 
Trenton  ordered  Mercer  County  Traction 
Cor.  to  construct  a  line  from  Yardville  to 
North  Crosswlcks.  Peter  E.  Hurley,  Gen. 
Mgr.,  Trenton. 

Ephrata,  Pa. — Reading  and  Ephrata 
Street  Railway  Co.  received  a  franchise 
from  Council  to  construct  a  line  in 
Ephrata. 

Lewlstown,  Pa. — Preliminary  surveys 
being  made  by  Lewiston  &  Reedsville 
Electric  Co.  for  a  railway  extension  from 
Reedsville  terminal  across  Seven  Moun- 
tains via  Milroy.  Potters  Mills  and  Belle- 
fonte   to   State   College. 

Wllllamstown,  Pa. — Lykens  Valley  Ry. 
Co.  plans  extensive  improvements  to  its 
line. 

Tampa,  Fla. — Plans  being  made  to  con- 
struct a  line  from  T^mpa  to  Lakeland 
via  Plant  City  and  Gary.  E.  J.  Binford, 
of  Tampa,   is  interested. 

Birmingham,  Ala. — ^W.  A.  Spencer  of 
Wylam  and  W.  W.  Shortridge  of  Birming- 
ham are  President  and  Secretary  respec- 
tively of  a  company  planning  constructing 
of  a  railroad,  probably  electric,  from 
Birmingham  to  Warrior  River. 

Mt.  Olivet,  Ky. — Construction  of  an 
electric  railway  from  Mt.  Olivet  to  Cin- 
cinnati is  contemplated.  W.  C.  Meyers, 
of   Mt.    Olivet,    is   interested. 

Shelbyvllle,  Ky.— J.  W.  Cudgell,  Shelby- 
ville,  is  preparing  plans  for  an  electric 
railway  to  be  constructed  from  Frank- 
fort to  Shelbyvllle,  distance  20  miles. 
W.  W.  Lindsey,  Detroit,  Mich.,  is  inter- 
ested. Kentucky  Traction  &  Terminal 
Co.  will  co-operate  In  construction  of 
line. 

Elkhart,  Ind. — Reported  St.  Joseph  Val- 
ley Railway  will  begin  construction  in 
spring  on  a  9-mile  extension,  from  either 
Montpelier  or  Pioneer. 

Indianapolis,  Ind. — Indianapolis  Trac- 
tion &  Terminal  Co.  will  lay  new  tracks 
in  Indiana  Avenue  from  West  Street  to 
Fall   Creek. 

Boone,  la. — Ft.  Dodge,  Des  Moines  & 
.Southern  Ry.  Co.  will  electrify  Crooked 
Creek  R.  R..  recently  purchased,  and 
make  connections  with  interurban  rail- 
way at  Vt.  Dodge. 

Perry,  Iowa. — Plans  completed  by  Iowa 
Railway  &  Light  Co.  (William  G.  Dows, 
Pres.  and  Gen.  Mgr.,  Cedar  Rapids),  for 
construction   of  a  power  house  in   Perry. 

Red  Lodge,  Mont. — Surveys  being  made 
for  an  electric  railway  to  be  constructed 
between  Red  Lodge  and  Columbus,  via 
Bear  Creek,  40  miles.  D.  E.  Thompson, 
Lincoln,   Neb.,    is   interested. 

Little  Rock,  Ark.— Little  Rock,  Pine 
Bluff  &  Eastern  Traction  Co.  plans  to 
begin  construction  soon  on  line  from  Ar- 
genta  and  Little  Rock  to  Pine  Bluff, 
distance  of  45  miles.  It  is  proposed  to 
reconstruct  Main  Street  bridge  at  Little 
Rock. 

Sacramento,  Cal. — Clear  Lake  Suspend- 
ed Monorail  Co.  Incorporated  to  construct 
a  24-mlle  line  from  Sacramento  to  Lake- 
port,  to  be  suspended  monorail  type. 
Capital,  $50,000.  Directors:  L.  H.  Brlggs. 
Kelseyvllle,  Andrew  Smith  of  Fenley  and 
others. 

Oatman,  Ariz. — Mohave-Oalman  Water 
Company.  vD.  L.  Mayhew,  .Secy.)  will 
soon  award  contract  for  constructing  21 
miles  of  electric  railway  with  mileage, 
to  be  increased  to  75  miles.  Including 
power  plants  and  gas  plant,  with  28  miles 
of  main  pipe,   total  cost  about   $2,000,000. 

Boise,  Idaho. — Boise  Bruneau  Railway 
Co.  plans  to  construct  an  electric  rail- 
way from  Boise  to  Bruneau.  D.  Miller, 
Kansas  City,  Mo.,  Pres.,  and  B.  F.  Olden, 
Boise.,    Treas. 


PRICES     AND     LETTINGS, 
■klndicates  award  of  contract. 

♦Voungstown,  Ohio. — Contract  for  re- 
constructing about  2VS  miles  tracks  on 
Wilson  Avenue  and  E.  Federal  Street  for 
Mahoning  &  Shenango  Ry.  &  Light  Co. 
awarded  to  Stone  &  Webster  Engineering 
Corp.,  147  Milk  Street,  Boston,  Mass. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


RAILROADS 


PROPOSED  WORK. 

New  Haven,  Conn. — Engineers  of  New 
York.  New  Haven  &  Hartford  R.  R.  Co. 
(Edw.  Gagel,  Ch.  Engr.,  New  Haven, 
Conn.)  estimate  that  between  $26,000,000 
and  $30,000,000  will  be  expended  by  road 
in  next  5  years  for  improvements. 

Passaic,  N.  J.  —  Reported  Delaware, 
Itackawanna  &  Western  R.  R.  Co.  (G.  J. 
Ray,  Chief  Engineer,  Hoboken)  and  City 
Commissioners  have  agreed  on  a  plan  to 
eliminate  Passaic  and  Van  Houten  Ave- 
nue grade  crossings  in  Passaic.  Track  to 
remain  at  present  level  supported  on 
concrete  bases,  streets  to  be  regraded  to 
pass  beneath;  cost  about  $160,000;  com- 
pany to  pay  $125,000. 

Norfolk,  Va. — Manhattan,  Toano  &  Nor- 
folk Ry.  Co.  chartered  to  construct  67 
mile  railroad  from  Norfolk  to  West  Point. 
Capital,  $100,000.  H.  U.  Stephenson, 
Pres.,  and  F.  H.  Sprague,  Gen.  Mgr. 

Atlanta,    Ga. — See    "Miscellaneous." 

Cincinnati,  Ohio. — Pennsylvania  Rail- 
road officials  will  soon  submit  to  Asst. 
City  Engineer  Frank  H.  Raschig,  in 
charge  of  bridges,  detailed  plans  for  con- 
crete viaduct  eliminating  the  Delta  Ave- 
nue grade  crossing.  Bids  on  the  construc- 
tion work,  which  is  estimated  at  $452,090, 
will  be  advertised  within  a  month  or  two. 

Plans  being  completed  by  Asst.  City 
Engineer  Raschig  for  a  $140,000  concrete 
viaduct  eliminating  Pennsylvania  Rail- 
road crossing  at  Erie  Avenue,  Madison- 
vlUe. 

Clinton,   la. — See   "Private  Buildings." 

St.  Paul,  Minn. — Reported  Chicago 
Great  Western  R.  R.  Co.  (C.  G.  Delo, 
Chief  Engineer,  Chicago,  111.)  will  spend 
$200,000  for  Improvements,  including  track 
system  in  St.  Paul. 

Liberal,  Kan.— E.  J.  Thayer,  of  Liberal, 
and  W.  P.  Byers,  of  Dombey,  Okla.,  are 
among  the  Incorporators  of  the  Oklahoma, 
Kansas  &  Northern  R.  R.,  which  has  ap- 
plied for  incorporation  papers  and  In- 
tends constructing  a  railroad  from  Liberal 
lo  Beaver,   Okla.,  a  distance  of  40  miles. 

Whitefish,  Mont. — Great  Northern  Ry. 
(A.  H.  Hogeland,  Ch.  Engr.,  St.  Paul, 
Minn.)  will  construct  new  tracks  and  15 
additional  stalls  for  roundhouse  here  cost- 
ing $60,000;  also  spend  $27,000  In  improve- 
ments at  Essex. 

Portland,  Ore. — Reported  about  $3,660,- 
000  is  to  be  spent  by  Oregon,  Washington 
Railroad  &  Navigation  Co.  (J.  R.  Holman, 
Ch.  Engr.,  Portland)  for  improvements, 
including  112  miles  rail  renewals,  $250,000; 
shop  Improvements  and  tools,  Alblna, 
$75,000;  concrete  lining  North  Portland 
tunnel,  $310,000  (now  under  way);  elim- 
ination grade  crossings,  $500,000;  Una 
changes,  $250,000:  completion  Vale  exten- 
sion from  Riverside  to  Harrlman,  $920,- 
000;  bridge  renewals,  $200,000;  passing 
track  extensions,  $125,000;  miscellaneous 
improvements,  $1,020,000. 

Prinevllle,  Ore. — Citizens  voted  $100,000 
bond  issue  for  constructing  a  municipal 
railroad  to  connect  with  Oregon  Trunk 
Line  near  Redmond. 


BIDS    DESIRED. 

Anchorage,  Alaska.— Until  June  15,  at 
ofilce  of  Alaskan  Engineering  Comn.,  An- 
chorage, for  furnishing  and  delivering 
standard  railroad  cross-ties  and  piling  to 
be  used  in  construction  of  the  Alaskan 
Railroad  as  follows:  Class  1,  100.000 
standard  cross-ties  to  be  used  In  con- 
struction of  section  of  line  across  north 
shore  Turnagaln  Arm;  Class  2,  150,000 
in  construction  of  Mantanuska  Junction 
northward  to  Willow  Creek;  Class  3,  2000 
standard  pilings  in  lengths  25  to  40  ft., 
etc.  Information,  specification,  etc.,  may 
be  had  from  Alaskan  Engineering  Com- 
mission,  Seward. 


BIDS     DESIRED. 

New  York,  N.  Y.— Until  April  27,  by 
Public  Service  Commission  for  First  Dis- 
trict, 154  Na.ssau  Street  (Oscar  S.  Straus. 
Chairman),  for  supply  of  fifteen  portions 
of  special  work  (frogs  and  switches)  for 
use  In  construction  of  rapid  transit  rail- 
road.    Broadway  Line. 


PRICES  AND  LETTINGS. 
■kindicatea  award  of  contract. 

♦Freeport,  Pa. — Contract  for  work  on 
section  of  8  miles  extension  of  Pittsburgh 
&  Shawmut  R.  R.  between  Cadogan  and 
Freeport  awarded  to  J.  H.  Corbett,  of 
KIttannlng.  Work  involves  handling  of 
about  20,000  cu.  yd.  earth  and  loose  rock 
to  the  mile.     There  will  be  two  stations. 

♦Mobile,  Ala. — Contract  awarded  by 
New  Orleans,  Mobile  &  Chicago  R.R.  Co. 
(W.  F.  Owen,  Receiver)  to  C.  G.  Kershaw 
Contr.  Co.  of  Birmingham,  Ala.,  for  grad- 
ing Walnut  C^t-off  between  Walnut  and 
Brownfleld.  Miss.,  about  150,000  cu.  yd. 
U.  W.  Duffee,  Locating  Engineer  (present 
address  Walnut,  Miss.),  is  In  charge  of 
the  work. 


PROPOSED     WORK, 

Proctor,  Vt. — Erection  of  new  high 
school  contemplated;  cost  not  to  exceed 
$50,000.      Address    School    Board. 

Boston,  Mass. — Plans  completed  by  Jo- 
seph McGinnis,  16  Arlington  Street,  for 
remodeling  houses  of  Engine  1  and  Lad- 
der 5,  on  Dorchester  Street,  South  Boston; 
estimated  cost  about  $38,000. 

Brockton,  Mass. — Brockton  Hospital 
Company  intends  erecting  a  3-story  brick 
and  wood  hospital  costing  $65,000  at  Cen- 
ter Street.  Wells  &  Dana,  Archts.,  29 
Central  Street,  Boston. 

Fall  River,  Mass. — Tentative  plans  for 
tuberculosis  hospital  under  consideration; 
probable  cost  $150,000.  Address  City 
Clerk. 

PIttsfield,  Mass. — Building  Committee 
approved  plans  of  W.  T.  Towner,  366  Fifth 
Avenue,  New  York,  N.  Y.,  for  proposed 
three-story,  115  x  69  ft.,  marble  school. 

Somervllle,  Mass. — School  Committee 
has  voted  to  erect  four  junior  high 
schools,  the  first  to  be  erected  In  West 
Somervllle,    to   cost   $85,000. 

Rhode  Island. — See  "Paving  and  Roads." 

Hartford,  Conn. — Citizens  April  5  voted 
$250,000  bonds  for  erecting  high  school  on 
Broad  Street.  Mayor  Lawler  has  appoint- 
ed a  High  School  Plan  and  Building  Com. 
mission,  of  which  Robert  H.  Fox  is  a 
member,  to  have  charge  of  the  work. 

New  London,  Conn. — Trustees  of  Me- 
morial Hospital  planning  to  erect  mod- 
ern hospital  building  to  cost  $150,000. 

Plans  will  soon  be  prepared  by  Law- 
rence Free  Public  Hospital  for  a  $50,000 
building. 

Kings  Park,  N.  Y.— Governor  Whitman 
signed  bill  authorizing  the  Commissioners 
of  the  Land  Office  to  grant  a  site  to  the 
Trustees  of  Kings  Park  Free  Library  on 
which  to  erect  a  free  library. 

Belleville,  N,  J.— Board  of  Education 
selected  John  Noble  Pierson  &  Son  of 
Perth  Amboy  to  prepare  plans  for  pro- 
posed nine-room  addition  to  Silver  Lake 
School. 

Dover,  N.  J,— Board  of  EducaUon  April 
3  sold  $125,000  bonds  for  erecting  proposed 
fireproof  high  school.  Competitive  plana 
will  be  received  until  April  25. 

Montclair,  N.  J,— Council  reported  in 
favor  of  issuing  $245,000  school  bonds, 
recommended  by  Board  of  School  Esti- 
mate for  school  improvements,  to  Include 
3  six-room  auditorium  addition  to  Cedar 
.'Avenue  School,  costing  $115,000,  and  a 
six-room  and  auditorium  addition  to  Wat- 
chung   Avenue    School,   costing   $90,000. 

Newark,  N.  J. — Tentative  plans  pre- 
pared for  $1,000,000  court  house  annex,  to 
consist  of  an  8-story  office  building  with 
foundations  to  allow  for  additional  floors 
Building  Committee  of  the  Board  of  Free- 
holders has  authorized  Director  Ernest  E 
Ityman  to  appoint  a  commission  to  take 
charge  of  the  work. 

Repairs  to  City  Hall,  costing  $54,000 
contemplated.     Address   the  Mayor, 

Newton,  N.  J. — Rasmussen  &  Wayland, 
1133  Broadway,  New  York,  N.  Y.,  retained 
to  prepare  plans  for  three-story  brick 
school;  cost  $75,000.  Harvey  S.  Hopkins, 
Secretary  Board  of  Education. 

Pennsgrove,  N.  J.— Citizens  voted  $36,- 
000  bonds  to  erect  school.  Address  Sec- 
retary School  Board. 

Pompton  Lakes,  N.  J. — Rasmussen  & 
Wayland,  1133  Broadway,  New  York, 
N.  Y.,  engaged  to  prepare  plans  for  two- 
story  brick  school  to  be  erected  on  Lenox 
Avenue;  cost  $40,000.  Address  Board  of 
Education. 

Trenton,  N,  J.— School  Board,  April  10, 
rejected  bids  for  $25,000  school  because 
they  exceed  amount  available.  District 
meeting  to  be  held  April  21  to  vote  an 
additional  ?9,000  for  school  with  audi- 
torium. Present  plans  call  for  6-room 
building  with  no  auditorium.  F.  C.  Learn- 
ing, Trenton,  Chmn.  Bldg.  Com. 

Altoona,  Pa. — Election  to  be  held  May 
16  to  vote  $100,000  bonds  for  erecting  city 
hall.  M.  W.  Cralne,  Building  Inspector, 
prepared  plans. 

Johnstown,  Pa. — Tentative  plans  pre- 
pared for  new  hospital  which  Directors  of 
Mercy  Hospital  contemplate  erecting  at  a 
cost  of  $500,000  in  the  Eighth  Ward. 

Turtle  Creek,  Pa. — Contract  will  be  let 
In  about  6  weeks  for  erecting  the  htth 
school  on  Penn  and  Sycamore  Streets  to 
cost  $200,000.  E.  R.  Smith,  Secy.  School 
District. 

Tyrone,  Pa. — School  Board  will  erect,  in 
1917.  the  2-story  brick  high  school  cost- 
ing $80,000. 
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Yardley,  Pa. — Heacock  &  Hokanson, 
Bailey  Building.  Philadelphia,  are  archi- 
tects for  one-story  brick  school,  to  cost 
$30,000.     Address  Board  of  Education. 

Maryland. — See   "Paving  and  Roads." 

Wlln^ington,  Del. — Enlargement  and  im- 
provement of  Alexis  I.  du  Pont  School 
contemplated;  probable  cost  $60,000.  Ad- 
dress Board  of  Education. 

Washington,  D.  C. — Plans  completed 
for  a  group  of  five  hospital  buildings  and 
a  service  building,  each  probably  two 
stories  high,  to  be  erected  at  an  initial 
cost  of  $150,000,  consisting  of  administra- 
tion building,  nurses'  home,  psychopathic, 
surgical  and  medical  wards.  Snowden 
Ashford,   Municipal  Architect. 

Huntington,  W.  Va. — Chamber  of  Com- 
merce reported  to  be  in  favor  of  proposed 
$300,000  school  bond  issue.  Address  Board 
of  Education. 

Richwood,  W.  Va. — Citizens  voted  $40,- 
000  bonds  to  erect  a  school.  W.  S.  Ford 
of  Clarksburg,  Engineer.  Address  Secre- 
tary Board    of   Education. 

Asheville,  N.  C— W.  H.  Lord,  Asheville 
engaged  to  prepare  plans  tor  high  school 
to  cost,  including  architect's  fees,  etc., 
$200,000.  Contract  will  be  let  soon  after 
May  20. 

Augusta,  Ga. — Reported  Board  of  Edu- 
cation considering  plans  for  rebuilding 
Tubman  High  School  and  Houghton 
School,   destroyed  by  fire. 

Leesburg,  Ga. — Citizens  voted  $50,000 
court  house  bonds  and  $30,000  road  im- 
provement bonds.     Address  City  Clerk. 

Mobile,  Ala. — Citizens  voted  $150,000 
bonds  for  school  improvements,  and  it  Is 
the  intention  of  the  school  board  to  erect 
a  number  of  schools  in  the  county.  Ad- 
dress Clerk  County  School  Board. 

Baton  Rouge,  La. — Citizens,  March  28. 
voted  $125,000  school  bonds,  proceeds  to 
be  used  for  erecting  two  new  white 
schools,  a  negro  school  and  improving 
and  enlarging  present  overcrowded  build- 
ings.    Address  Clk.  Board  Education. 

Mansfield,  La. — School  bonds  for  $24.- 
000  will  be  sold  April  26  by  Paris 
School  Board  at  Mansfield.  G.  O.  Houston, 
Supt.  of  Schools. 

Jackson,  Miss. — Senate  passed  bill  au- 
thorizing the  Capitol  Commission  to  re- 
pair old  state  house  and  to  issue  $125,000 
bonds  for  construction. 

Nashville,  Tenn. — All  bids  opened  April 
3  for  erecting  east  wing  to  Hume  Togg 
High  School  exceeded  the  appropriation. 
Plans  being  revised.  Address  Board  of 
Education. 

Beloit,  Ohio. — Citizens  voted  $25,000 
bonds  for  erecting,  equipping  new  school. 
Address  Clerk.  School  Board. 

Bowling  Green,  Ohio. — Howard  &  Mer- 
riam,  8  East  Broad  Street,  Columbus,  pre- 
paring plans,  to  be  completed  in  about 
3  weeks,  for  the  state  Normal  School,  to 
cost  $150,000. 

Canfield,  Ohio. — Citizens  voted  $35,000 
bonds  for  erecting  new  high  school.  Ad- 
dress Clerk  Board  of  Education. 

Marietta,  Ohio.— Plans  of  G.  W.  Hovey 
of  Marietta  approved  for  proposed  Car- 
negie Library  to  be  erected  on  Fifth  and 
Washington   Streets. 

Martins  Ferry,  Ohio. — School  Board  has 
authorized  calling  of  election  April  27  to 
vote  $125,000  bonds  for  erecting  an  Inter- 
mediate school  on  high  school  site. 

Nevada,  Ohio. — School  bonds  for  $39,000 
reported  to  be  sold  April  22  by  H.  E. 
Dwire,  Clerk  Board  Educ,  Nevada  Village 
School  Dist. 

Oakwood,  Ohio. — Bonds  amounting  to 
$40,000  sold  by  Board  of  Education  for 
erecting  addition  to  present  school.  Plans 
have  been  prepared  by  Robert  E.  Dexter, 
401  Canby  Building,  Dayton,  and  contract 
will  soon  be  let. 

Reily,  Ohio. — Citizens  of  Reilv  Town- 
ship, Butler  County,  voted  $30,000  bonds 
to  erect  high  school  here.  Address  Town- 
ship Clerk. 

Seville,  Ohio. — Citizens  voted  to  erect 
new  school  according  to  plans  by  Alt- 
house  &  Jones.  Mansfield  bonds  will  be 
sold  May  1  and  contract  let  soon  after. 
E.  R.  Alexander,  Clk.  Board  Education. 

Wheelersburg,  Ohio. — Schol  bonds  for 
$35,000  will  be  sold  April  27  by  J.  F.  Shela. 
Clerk  and  Treas.   of  Rural  School  Dist. 

Ft.  Wayne,  Ind. — Plans  prepared  for 
two-story  brick  school.  Address  Board 
of  Education. 

YpsllantI,  Mich.— ^No  contract  awarded 
April  1  for  erecting  library  at  Michigan 
State  Normal  School  Building;  matter 
postponed. 

Urbana,  III. — Plans  completed  for  $5^,- 
000,000  library  500  ft.  long  x  400  ft.  wide, 
to  be  erected  at  University  of  Illinois. 

La  Crosse,  Wis. — See  "Hydraulic  Con- 
struction  and   River  Improvements." 

La  Crosse,  Wis. — State  Engineer  at 
Madison  authorized  to  prepare  plans  for 
$80,000  physical  education  building  to  be 
erected  at  La  Crosse  Normal  School. 


Milwaukee,  Wis. — Sites  and  Plans  Com- 
mittee of  the  School  Board  approved  plans 
for  12-room  school  to  be  erected  on  Green- 
bush  Street  and  Lincoln  Avenue. 

Oshkosh,  Wis.— State  Board  of  Educa- 
tion, Madison,  authorized  plans  ror  second 
unit  of  new  building  to  be  erected  at 
Oshkosh  Normal  School  to  replace  build- 
ing destroyed  by  fire. 

Racine,  Wis. — Citizens  voted  $50,000 
bonds  for  erecting  new  armory.  Address 
State    Armory   Board,    Madison. 

Dubuque,  la. — Perkins,  Fellows  &  Ham- 
ilton, 6  North  Clark  Street,  Chicago.  111., 
are  architects  for  dining  hall  to  be  erected 
on  Louisa  Street  for  Dubuque  German 
College  and  Seminary,  to  be  known  as 
the   Common;    cost  about   $60,000. 

Seymour,  Iowa. — Citizens  voted  $40,000 
bonds  to  erect  grade  schooL  Address 
School  Board. 

Grand  Meadow,  Minn. — Citizens  voted 
$35,000  bonds  for  erecting  high  school  to 
replace  building  destroyed  by  fire.  Steb- 
bins  &  Haxby,  Architects.  Minneapolis. 
Address  Clerk  School  Board. 

Minneapolis,  Minn. — Erection  of  an  ad- 
ditional wing  to  Sanford  Hall,  the  women's 
dormitory  at  University  of  Minnesota, 
contemplated. 

Red  Cloud,  Minn. — See  "Prices  and  Let- 
tings." 

Red  Wing,  Minn. — Contract  will  be  let 
in  about  6  weeks  for  erecting  high  school 
and  grade  section  of  brick,  cement,  etc., 
to  cost  $135,000.  Bell  &  Bentley,  Archts., 
518  .Security  Building,  Minneapolis.  An- 
drew Lindgren,  Secy.  Board  of  Education, 
Red  Wing. 

Staples,  Minn.— Contract  will  be  let 
in  about  a  month  for  erecting  the  brick 
and  tile  school  to  cost  $60,000.  E.  F. 
Bromhall,  Archt.,  Alworth  Building,  Du- 
luth;  F.  H.  Knickerhecker,  Secy.  Board 
Education. 

St.  Paul,  Minn. — Reported  State  Board 
of  Control  intends  erecting  $30,000  build- 
ing for  Women's  Reformatory. 

Tower,  Minn. — Tentative  plans  being 
prepared  by  W.  T.  Bray,  Fidelity  Build- 
ing, Duluth,  for  two-story,  80  x  145  ft., 
brick  school  to  cost  $80,000.  Address 
School  Board. 

Ottawa,  Kan.— Citizens  voted  $120,000 
bonds  for  erecting  high  school  and  a  new 
public  school. 

Plattsmouth,  Neb. — Citizens  voted  $50,- 
000  bonds  to  erect  high  school. 

Crosby,  N.  D. — Citizens  voted  $50,000 
bonds  for  erecting  new  courthouse.  Ad- 
dress County  Clerk. 

Webster,  s.  D.— Citizens  voted  $65,000 
bonds  to  erect  school.  Address  School 
Board. 

Billings,  Mont. — Contract  about  to  be 
let  for  erecting  150  x  250-ft.,  semi-fire- 
proof public  auditorium  here.  Dedrick  & 
Piper,    Archts.,    Billings. 

Maplewood  (P.  O.  St.  Louis),  Mo.— 
School  Board  selected  site  on  Pennsyl- 
vania and  Lohmeyer  Avenues  for  pro- 
posed $40,000  school  for  which  citizens 
recently  voted   bonds. 

Moberly,  Mo. — Ludwig  Abt  of  Moberly 
is  architect  for  proposed  three  school 
buildmgs,  costing  $100,000.  Address 
Board   Trustees   School  District. 

Springfield,  Mo.— The  School  Board 
(George  Peperdine,  Pres.)  contemplates 
erecting  two  ward  schools  to  cost  $25,000 
each. 

Austin,    Tex.— Atlee    B.    Ayrea,    Bedell 

Huilding,  San  Antonio,  submitted  plans 
to  Governor  Ferguson  for  new  State 
bchool  for  the  Blind,  for  which  the  Leg- 
islature appropriated  $300,000;  also  for 
the  husbandry  buildings  to  be  erected  at 
the  Agricultural  and  Mechanical  College, 
to  cost  $40,000. 

A.Fl"'*','''®''-— Citizens  April  4  voted  $30,- 
000  bonds  for  erecting  a  school.  Address 
Clerk  School  Board. 

Floydada,  Tex. — Attorney-General  at 
^"^I'P.JPP™^^^  school  bon<3s  amounting 
to  $50,000  for  Lockey  Independent  School 
District  of  Floyd  County. 

Paris,  Tex,— See  "Sewerage  and  Sewage 
Disposal." 

„^A''",V'*"-  Tex.— Reported  Seth  Ward 
Methodist  College  recently  destroyed  by 
fire  will  be  rebuilt. 

Port  Arthur,  Texas. — Contract  will  be 
'et  m  May  for  erecting  school:  probable 
cost  $250,000.  Address  W.  B.  Ittner, 
Archt..  Board  of  Education  Building,  St. 
Louis,   Mo. 

School  bonds  amounting  to  $450,000  sold. 
-Address   Secretary    School   Board. 

Ardmore,  Okla.— Citizens  April  3  voted 
$40,000  bonds  for  erecting  school.  Bonds 
sold.  G.  H.  Prince,  Clerk  Board  Educa- 
tion. 

Okmulgee,  Okla. — Court  house  and  jail 
bonds  for  $125,000  to  be  sold  April  24  by 
Martin   Ryan,  County  Treas.     , 


North  Powder,  Ore.  —  Tourtelotte  & 
Hummel.  Rothschild  Building,  Portland, 
engaged  to  prepare  plans  for  nine-room 
and  auditorium  school  costing  $25,000,  (or 
which  bonds  were  recently  sold. 

Fresno,  Cal. — Julius  E.  Kratft  &  Sons, 
Phelan  Building,  San  Francisco,  engaged 
by  Directors  of  Burnett  Hospital  to  pre- 
pare plans  for  new  $75,000  hospital  to  be 
erected  on  site  adjoining  present  build- 
ing, Fresno  and  S  Streets,  fireproof  and 
Class  A  construction. 

Los  Angeles,  Cal. — Plans  being  pre- 
pared by  A.  C.  Martin,  430  Higgins  Build- 
ing, for  three-story  and  basement,  140  x 
;i0  ft.,  reinforced  concrete  and  brick  addi- 
tion to  Angeles  Hospital,  Trinity  and 
Washington  Streets;  cost  about  $40,000. 

Plans  being  prepared  for  a  series  of 
buildings  which  are  to  be  erected  for  the 
tubercular  patients  at  the  County  Hos- 
pital, at  a  cost  of  $450,000,  and  will  In- 
clude a  5  or  6-3tory  service  building, 
fireproof,  connected  to  administration 
building  of  hospital  by  a  2-story  corridor; 
a  one-story  corridor  1100  ft.  in  length  will 
be  extended  from  this  corridor,  providing 
10  wards  for  patients.  Address  Clk.  Bd. 
Supervisors. 

San  Diego,  Cal. — See  "Bridges." 

San  Francisco,  Cal.  —  Erection  of  a 
school  on  Thompkins  Avenue  and  Falsom 
Street,  in  the  Bernal  Heights  District, 
under  consideration;  estimated  cost  $28,- 
000.      Address   Board    of    Education. 

Public  Buildings  Committee  of  Board  of 
Supervisors  reports  sum  of  $100,000  avail- 
able for  erecting  Central  Emergency  Hos- 
pital at  Ivy  Avenue  and  Polk  Street. 

Twin  Falls,  Idaho. — Burton  E.  Morse, 
Twin  Falls,  is  architect  for  school,  for 
which  citizens  recently  voted  $40,000 
bonds.  G.  E.  Bryant,  Clerk  Board, 
Education. 

BIDS    DESIRED. 

Portland,  Me.— Until  April  24,  by  John 
T.  Fagan,  Clk.  Portland  High  School 
Bldg.  Commission,  85  Exchange  Street, 
for  furnishing  material  and  erecting  a 
high  school.  Separate  bids  for  heating, 
ventilating,  plumbing,  etc.  Miller  & 
Mayo,  Archt,  502  Fidelity  Bldg. 

Massachusetts. — Until  April  24  by  State 
Armory  Commission  at  office  of  Adjutant- 
General,  State  House,  Boston,  for  erecting 
two  armory  buildings,  one  on  Main  Street, 
Woburn.  and  the  other  on  Pleasant 
Street,  Taunton.  Jas.  E.  McLaughlin,  88 
Tremont  Street,   Boston,  Architect. 

New  Bedford,  Mass. — Reported  desired 
until  April  30,  by  J.  L.  Gibbs,  Supt.  Pub. 
Bldgs.,  for  erecting  boathouse  for  Hazel- 
wood  Park.  Probable  cost  $50,000.  Louis 
E.  Destremps,  251  Main  Street,  Archt. 
Geo.  H.  Nye,  City  Engr. 

New  York,  N.  Y.— Until  April  20,  by  R. 
A.  C.  Smith,  Commissioner  of  Docks,  for 
Contract  No.  1509,  furnishing  labor  and 
material  required  for  building  freight 
shed  with  appurtenances,  including 
plumbing  and  heating,  on  bulkheads  and 
piers  at  foot  of  W.  Fifty-sixth  and  Fifty- 
seventh  Streets,  North  River,  in  Borough 
of  Manhattan.  Total  security  for  build- 
ing, except  plumbing,  heating,  etc.,  $200,- 
000;  for  Installing  heating,  $6,000,  and 
plumbing,    $4,400. 

Carbondale,  Pa. — Until  April  28  by 
Board  Directors,  Carbondale  School  Dist. 
(Thos.  L.  Scott.  Secy.)  for  furnishing 
material  and  erecting  high  school  on  Lin- 
coln Avenue.  Separate  bids  for  heating, 
ventilating,  electrical  work,  etc.  Owen 
McGlynn,  Archt.,  85-88  Simon  Long  Build- 
ing, Wilkes-Barre. 

Ebensburg,  Pa. — Until  April  17,  by 
School  Board  (A.  J.  Apel,  Secy.)  for 
erecting  a  2-story  brick  and  hollow  tile 
school.  Walter  R.  Myton,  Archt.,  1204 
First    National    Bank    Bldg.,    Johnstown. 

Pittsburgh,  Pa.— Until  April  19,  by 
Board  Education  (Geo.  W.  Gerwig,  Secy.), 
Fulton  Building,  for  structural  steel  for 
Westinghouse  High  School.  Geo.  S.  Orth 
&  Bros.,  Archts.,   Farmers'   Bank  Bldg. 

Uniontown,  Pa.— Until  April  25  by 
School  Board  (C.  L.  Davidson,  Secy., 
Cooper-Lackey  Bldg.),  for  erecting  the 
Park  School.  John  H.  Harman,  Archt., 
632   First   National   Bank   Building. 

Until  April  22,  by  Harry  W.  Altman, 
Archt.,  306  First  National  Bank  Bldg., 
Uniontown,  for  erecting  a  fireproof  brick 
and  concrete  high  school  at  York  Run, 
Pa.,  in  School  District  of  Georges  Town- 
ship, Fayette  County. 

Indian  Head,  Md.— Until  April  29,  by 
Bureau  Yards  &  Docks,  Navy  Dept., 
Washington,  D.  C,  for  constructing  ex- 
tension, of  corrugated  steel  on  wood 
frame,  with  concrete  foundation,  for 
building  No.  102,  Naval  Proving  Ground, 
Indian  Head. 

Norfolk,  Va. — Until  May  13,  by  Bureau 
Yards  and  Docks,  Navy  Department, 
Washington,  D.  C.  (F.  R.  Harris,  Ch.). 
for  Spec.  No.  2224  for  constructing  a 
brick  building  on  concrete  foundations  at 
the  Navy  Yard,  Norfolk,  to  be  used  for 
a   disinfecting   plant. 

Eatonton,  Ga. — Until  about  May  1,  by 
Board  of  Education  for  erecting  brick 
school  to  cost  $25,000.  C.  E.  Choate, 
Achitect,   11  The  Prada,   Atlanta,   Ga. 


Boardman,  Ohio.— Until  April  26,  by 
(Jeij.  H.  Davidson.  Clk.  Board  Education, 
for  furnishing  material  and  erecting  a 
school.  Stanley  &  Scheibel,  Archts.,  Room 
1301-06    Wick    Building,    Youngstown. 

Conesville,  O.— Until  May  3  by  Board 
Education  (C.  E.  Cornell,  Pres.)  for  erect- 
ing a  school.  Frank  L.  Packard,  Archt.. 
Columbus. 

Spencer,  Ohio. — Reported  desired  until 
April  19  by  Morris  J.  Walters,  Clk.  Board 
Education,  for  erecting  school.  AlthouJ* 
&  Jones,  Archts.,  Mansfield. 

Lebanon,  (nd.— Until  April  29,  by  A.  L. 
.'\bston,  'Trustee,  Perry  Township,  at 
Lebanon,  R.  F.  D.  No.  3.  for  erectln* 
Joint  and  grade  high  school. 

Oaklandon,  Ind.— Until  May  2  by  County 
Commissioners,  Indianapolis,  for  erecting 
a  tuberculosis  hospital  here.  Wililam  E. 
Russ,  Archt.,  1405  Merchants  Bank  Build- 
ing, Indianapolis. 

Rensselaer,  Ind. — Until  May  1,  by 
County  Hospital  Trustees  (J.  D.  .Allman, 
Chmn.),    for   erecting   liospital. 

Wacousta,  Mich.— Until  April  25,  by 
Board  Education  (J.  W.  Bush,  Secy,)  for 
erecting  a  school.  Separate  bids  for  heat- 
ing, ventilating,  plumbing,  etc.  Tbos. 
Ernest  White,  Archt.,  312  City  National 
Bank  Bldg.,  Lansing. 

Joliet,  III.— Until  April  24  by  Board 
School  Inspectors,  District  No.  86,  of 
Joliet  (J.  F.  Skeel,  Clk.),  for  erecting  new 
grade  school  known  as  F.  E.  Marsh 
School.  John  D.  Chubb,  Archt.,  1303-130t 
North   Dearborn   Street,   Chicago. 

Fall  City,  Wis. — Reported  desired  until 
April  22  by  Board  Education  for  erecting 
2-story  and  basement,  57  x  77  ft.,  bridi 
and  tile  combined  high  and  grade  schooL 
Chas.   G.  Moore,  Archt.,  Eau  Claire. 

Douds  Leando,  Iowa. — Until  May  4  by 
Consolidated  Independent  School  Dist.  (F. 
M.  Gilbert.  Secy.)  for  furnishine  material 
and  erecting  a  school.  H.  W.  Underbill  It 
Co.,  Archts.,  Bryant  Building,  Kansaa 
City,  Mo. 

Little  Sioux,  Iowa.— Until  May  2  by  In- 
dependent School  Dist.  (T.  J.  Lanyon, 
Secy.)  for  furnishing  material  and  erect- 
ing a  school.  H.  W.  Underbill  &  Co., 
.'Archts.,  Bryant  Building,  Kansas  City, 
Mo. 

Mason  City,  la. — Reported  desired  until 
April  26  by  R.  L.  James,  Secy.  Board  Dir. 
School  Board,  for  erecting  high  school  in 
Cerro  Gordo   County. 

Selma,  Iowa. — Until  May  5  by  the  Con- 
solidated Independent  School  District. 
Selma  (R.  L.  Schlotter,  Secy.),  for  fur- 
nishing material  and  erecting  a  school. 
H.  W.  Underbill  &  Co.,  Archts.,  Bryant 
Building,  Kansas  City,   Mo. 

Sheldon,  Iowa. — Reported  desired  until 
April  24  (change  of  date)  by  F.  W.  Blox- 
ham.  Secy.  School  Board  Independent 
School  Dist.,  for  erecting  a  high  and 
grade  school,  cost  $80,000.  Separate  bida 
for  heating  plumbing,  electrical  work, 
etc.  G.  L.  Lockhart,  Archt.,  Endlcott 
Building,    St.    Paul.  Minn. 

Brainerd,  Minn.- Until  May  2  by  C.  D. 
Mahlum,  Co.  Aud.,  for  erecting  jail  and 
SherifE's  residence  for  Crow  Wing  County 
at  Brainerd.  Separate  bids  for  heating, 
plumbing,  electrical  work,  etc.  Alden  ft 
Harris,  Archts.,  809-810  Commerce  Build- 
ing,  St.   Paul. 

Clontarf,  Minn. — Until  April  22  (exten- 
sion of  date),  by  T.  E.  Foley,  Clerk 
Board  Education,  tor  erecting  new  con- 
solidated school.  Seperate  bids  for  heat- 
ing, plumbing,  electrical  work,  etc.  W. 
L.  Alban,  Archt.,  347  Endlcott  Building, 
St.   Paul. 

Little  Falls,  Minn.— Until  May  17,  by 
James  A.  Wetmore,  Acting  Supervising 
Archt.,  Treasury  Dept.,  Washington, 
D.  C,  for  erecting,  complete,  the  U.  S. 
post  office  at  Little  Falls. 

Gaylord,  Minn.— Until  May  1  by  Fred 
Hoppenstedt,  Co.  Aud.,  for  erecting,  heat- 
ing, plumbing,  etc.,  court  house  and 
Sheriff's  residence.  I3urner  &  Macomber, 
McKnight   Building,   Minneapolis. 

Emporia,  Kan. — Reported  desired  until 
April  17  by  Trustees  Emporia  College  for 
erecting  brick  and  limestone  administra- 
tion building  for  said  college.  Felt  &  Co., 
Grand  Avenue  Temple,  Kansas  City,  Mo., 
Archts. 

Norton,  Kan. — Reported  desired  until 
May  1  by  Board  Education  (F.  M.  Duvall, 
Clerk)  for  erecting  2-story  and  basement 
80  X  112  ft.  brick,  steel  and  reinforoed- 
concrete  fireproof  high  school.  Probable 
cost  $40,000.  C.  D.  Trumbull  &  Co., 
Archts.,    Manhattan. 

Oakland,  Neb. — Reported  desired  until 
April  IS  by  Board  Education  (W.  F.  Wleb- 
storm.  Secy.)  for  erecting  school  in.  Dlat. 
No.  14.  Separate  bids  for  heating,  plumb- 
ing, electric  wiring,  etc.  Berllnghof  & 
Davis,  Archts..  610-13  Security  Mutual 
Life  Building.  Lincoln. 

Elm  Mott,  Tex.— Until  April  22  by  Trus- 
tees Independent  School  Dept.  for  erect- 
ing a  school.  Address  O.  C.  Elliott,  Elm 
Mott,  Tex. 
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Durango,  Col.— Until  May  18.  by  James 
A.  Wetmore.  Acting  Supervising  Aroht., 
Treasury  Dept.,  Washington,  D.  C,  for 
erecting,  complete,  the  U.  S.  post  office  at 
Durango. 

Wenatchee,  Wash.— Until  May  19,  by 
James  A.  Wetmore,  Acting  Super.  Archt., 
Treas.  Dept.,  Washington,  D.  C,  for 
erectinR  complete  V.  S.  Post  Office  at 
Wenatchee. 

Lot  Angeles,  Cal.— Until  April  21,  by 
Everett  R,  Perry.  Clk.  Ltbrarj-  Board, 
Metropolitan  Building,  for  erecting  two- 
story  briclt  branch  library.  100  x  60  ft.. 
at  Santa  Monica  Boulevard  and  Madison 
Avenue.  C.  H.  Russell.  Archt.,  1106  Story 
Building. 

Napa,  Cal.— Until  April  17  by  W.  F. 
McClure,  State  Engr.,  Sacramento,  for 
erecting  cottages  for  men  and  women 
for  Nai>a  State   Hospital. 

Fort  Huachuca,  Ariz. — Until  May  15  by 
Constructing  Quartermaster  for  erecting 
two  double  captain's  quarters,  four  stable 
guard  and  shop  buildings,  administration 
building,  Q.  M.  corps  barracks  and  laun- 
dry at  this  post  advertised  in  Engineering 
Record. 

Cochrane,  Ont. — Until  Apr.  25  bv  School 
Board     (W.    McD.    Dou^as,    Secy.),    «« 

erecting  school.  Contractors  to  view 
present  building  and  price  to  include 
wreclcing  and  salvage. 

Cordova,  Alaska.- Until  May  20,  by  Bu- 
reau of  Yards  &  Docks,  Navy  Depart- 
ment, Washington,  D.  C,  for  construct- 
ing one  concrete  and  two  wooden  build- 
ings: also  water  and  sewer  system  at  the 
Naval    Radio   Station,    Cordova. 


PRICES  AND  LETTINQS. 
irindicates  award  of  contract. 

■kHVM  York,  N.  Y. — Levering  &  Gar- 
rigues,  552  West  Twenty-third  Street,  se- 
cured contract  for  steel  for  five-story  brick 
students'  building  to  be  erected  at  119th 
Street  and  Broadway  for  Barnard  College; 
cost  1600,000.  Buchman  &  Fox,  30  East 
Porty-second  Street,  and  Arnold  W.  Brun- 
ner,  101  Park  Avenue,  associate  architects. 

Camden,  N.  J. — Following  are  four 
lowest  bids  opened  by  Board  of  Educa- 
tion for  erecting  high  school:  W.  Beau- 
mont, $349,000:  Thomas  Reilly.  $351,427: 
Warren  Moore  &  Co.,  $360,783;  Henry  L. 
Brown,  $366,666.  Bidders  of  Philadel- 
phia,   Pa. 

Cresson,  Pa. — Reported  H.  L.  Brown, 
1714  Sansom  Street,  Philadelphia,  sub- 
mitted lowest  bid  for  erecting  nurses' 
building  and  physicians'  residence  at  State 
Hospital  here. 

IfHazartth,  Pa.— Contract  awarded  by 
School  Board  to  Henry  W.  Roth  of  Naza- 
reth for  enlarging  high  school;  cost  about 
$25,000. 

'^Philadelphia,  Pa. — Contract  awarded 
by  city  for  erecting  one-story,  brick,  58 
X  106-ft.  power  house  at  Southampton 
Street,  west  of  Meetinghouse  Road,  to 
Peoples  Brothers,  Inc.,  Commercial  Trust 
Building:  cost  $37,000. 

A^PIttsburgh,  Pa. — Contract  awarded  W. 
B.  Bennett,  742  N.  Negley  Avenue,  for 
erecting  3-story  and  basement  loft  build- 
ing at  Ellsworth  and  Center  Avenues,  East 
Liberty,  to  cost  $30,000. 

AWest  Chester,  Pa. — Contract  for  erect- 
ing brick  and  stone  armory  for  Com- 
ijany  I.  6th  Regiment,  National  Guard, 
awarded  William  H.  Jones,  West  Chester, 
at  $25,749. 

A-Parnhurst,  Del.  —  Contract  awarded 
Anderson  &  Son,  Wilmington,  for  erect- 
ing addition  to  Delaware  State  College  at 
W8,000. 

#Chatsworth,  Ga. — Contract  for  erect- 
ing two-story  and  basement  fireproof 
courthou.se  awarded  H.  J.  Carr  &  Co.,  At- 
lanta: cost  alwut  $44,500.  Alexander 
Blair,  Archt.,  Macon. 

*Hunt«vllte,  Ala. — Contract  for  erect- 
ing two-story  and  basement  high  school 
on  West  Clinton  Street  awarded  Baxter 
Brothers,  Huntsvllle,  at  $28,089. 

'A^ambrldge,  Ohio. — Rei>orted  W.  C. 
Handshy  &  Son,  Zanesville.  secured  con- 
tract at  $22,029  for  erecting  Arte  and 
Recreation  building  at  Cambridge,  a  gift 
to   the   city    by   Charles   S.    McMahon. 

'A'Oayton,  O. — Following  are  four  lowest 
bids  opened  April  4  by  Board  of  Educa- 
tion for  erecting  Edwin  Joel  Brown  School 
in  North  Riverdale:  Structural  Concrete 
Company,  1105  U.  B.  Building,  $127,000 
(awarded  contract);  A.  Bentley  &  Sons 
Oompany,  111  W.  Monument  Street,  $128.- 
639:  Dawson  Construction  Company,  Pitts- 
burgh. Pa.,  $131,230;  Ohio  Building  &  Con- 
struction Company,  Cincinnati,  $136,600. 
Plumbing  to  M.  J.  Gibbons  &  Co.,  20  W. 
Third  Street,  at  $10,224. 

-A-Nevada,  Ohio.— Contract  for  erecting 
reinforced  concrete  school  awarded  W.  C. 
Handshy  &  Son.  of  Zanesville,  at  $29,800. 

'^Urlchsvllle,  Ohio.— Contract  for  erect- 
ing 10- room  school  on  Trenton  Avenue 
awarded  Shower  &  Taylor,  Crookrvlile,  at 


$32,252:  heating  and  ventilating,  Colum- 
bus Heating  &  Ventilating  Co.,  425  W. 
Town  Street,  Columbus,  $2,816. 

♦Westchester,  Ohio. — Contract  for  erect- 
ing Centralized  School  (bids  opened  April 
6)  awarded  George  B.  Hucks,  South 
Charleston,  at  $24,000.  C.  J.  Chamberlin, 
President  Board  of  Education. 

♦Columbus,  Ind. — Contracts  awarded  as 
follows  for  erecting  county  public  hospital 
(bids  opened  April  7):  General  contract, 
Dunlap  &  Co.,  Columbus,  $54,495;  elevator, 
Otis  Elevator  Co.,  Indianapolis,  $2,1 87; 
heating,  F.  A.  Clegg  &  Co.,  Louisville, 
Ky.,  $5,885;  plumbing,  Clarke  &  Bros.,  In- 
dianapolis, $4,975.  C.  M.  Keller,  Secy. 
Bartholomew  County  Hospital. 

Huntington,  Ind. — Following  are  four 
lowest  bids  opened  March  30  by  Super- 
vising Architect,  Washington,  D.  C,  for 
constructing  U.  S.  Post  Office:  (a)  lime- 
stone; (b)  sandstone:  Charles  W.  Gin- 
dele  Co.,  Chicago,  111.,  (a)  $72,000;  A'n- 
derson-Strandberg  Co.,  Chicago,  111.,  (a) 
$74,000;  William  Everly,  Indianapolis, 
Ind.,  (a)  $71,853,  (b)  $73,100;  G.  W.  Stiles 
Construction  Co.,  Chicago,  111.,  (a)  $74,- 
700,  (b^  $78,700;  R.  S.  Moore,  Lafayette, 
(b)  $78,488;  W.  G.  Carter  Co.,  Chicago. 
$78,275. 

♦Taylorvllle,  ill. — Contract  for  erecting 
U.  S.  Post  Office  awarded  Original  Cabinet 
Co.,  Evanston,  at  $46,100. 

♦Oshkosh,  Wis. — Following  are  four 
lowest  bids  opened  March  1  by  Bd.  Re- 
gents of  Normal  School,  at  Madison,  for 
concrete  and  general  work  on  Normal 
School  at  Oshkosh:  J.  P.  Cullen  Constr. 
Co.  of  JanesvlUe,  $69,476  (awarded  con- 
tract April  7);  Immel  Construction  Co. 
of  Fond  du  Lac,  $79,643:  C.  R.  Meyer  & 
Sons  Co.,  of  Oshkosh,  $76,505,  and  Ap- 
pleton  Constr.  Co.  of  Appleton,  $71,340. 
Awards  on  other  work  as  follows: 
Downey  Heating  &  Supply  Co.  of  Mil- 
waukee, heating  and  ventilating,  at 
$7,700;  American  Heating  Co.,  of  Su- 
perior, plumbing,  at  $4,297;  George  F. 
Rohn,  of  Milwaukee,  electric  wiring, 
$3,660:  Northwestern  Marble  &  Tile  Co., 
of  Minneapolis,  Minn.,  for  tile  and  mar- 
ble work,  $8,550. 

♦Atlantic,  Iowa. — Contract  for  erecting 
city  hall  (bids  opened  April  3)  awarded 
Charles  Bauer  &  Son,  Omaha,  Neb.,  at 
$30,158.     T.  E.  Nichols,  City  Clerk. 

♦Byron,  Minn.  —  Contract  awarded 
George  J.  Hoffman,  Rochester,  for  erect- 
ing  school,   at    $32,000. 

Red  Cloud,  Minn. — All  bids  opened  April 
4  for  erecting  high  school  have  been  re- 
jected. Lowest  submitted  was  $38,680. 
New  bids  will  be  received  in  about  a 
month.  C.  J.  Pope,  Secy.  Board  of  Edu- 
cation. 

♦St.  Paul,  Minn. — Contract  for  erecting 
Public  Libraries  Nos.  1,  2  and  3  awarded 
Cameron  Company,  Ryan  Building,  St. 
Paul,  at   $68,250, 

Aberdeen,  Wash. — Following'  are  four 
lowest  bids  opened  April  3  by  Supervis- 
ing Architect,  Washington,  D.  C,  for 
constructing  a  U.  S.  Post  Office,  (a) 
limestone;  (b)  sandstone:  T.  E.  Young 
&  Co.,  Seattle,  (a)  $74,526;  (b)  $74,161. 
Harding    F.    Allan,    Seattle,     (a)    $75,300; 

(b)  $74,700.  John  Wallin,  Tacoma, 
Wash.,  (a)  $75,776;  (b)  $75,818.  Hen- 
rikson  &  Co.,  Seattle,  (a)  $74,708;  (b) 
Wilkinson,  $74,050,  and  Timno,   $73,858. 

Pomeroy,  Waah.— S.  G.  Morin  of  Spo- 
kane submitted  lowest  bid  for  erecting 
high  school  at  $60,719. 

Seattle,  Wash. — Following  are  four  low- 
est bids  opened  March  31  by  Board  of 
Regents,  University  of  Washington, 
Henry  Building,  for  constructing  Political 
Science  and  Commerce  Building:  (a)  ex- 
cavation, (b)  concrete  work,  (c)  struc- 
tural steel:  H.  D.  Stewart,  American 
Bank    Building,     (a)     $2,974,     (b)     $38,513, 

(c)  »19,492;  C.  L.  Creelman,  Seattle;  (a) 
$3,954,  (b)  $40,469;  W.  T.  Butler,  Seattle, 
(b)  $38,900,  (c)  $19,750;  Henry  Brice, 
Seattle,  (a)  $4,500;  Flnne  &  Gjarde, 
Seattle,  (a)  $5,060,  (b)  $41,377,  (c)  $20,- 
360;  MacRae  Brothers.  Seattle,  (c)  $21,000. 

♦Eugene,  Ore. — Contract  awarded  by 
Board  of  Regents,  University  of  Oregon, 
for  erecting  educational  building  for  said 
University,  to  N.  E.  Hoover  of  Albany,  at 
about  $30,000. 


PRIVATE  BUILDINGS 


PROPOSED     WORK. 

Burlington,  Vt. — Roman  Catholic  Dio- 
cese contemplating  erecting  high  school 
building  and  quarters  for  all  Catholic  So- 
cieties of  Burlington;  probable  cost  $75,- 
000. 

Gardner,  Mats. — Reported  B.  N.  Michael- 
man  of  Gardner  will  erect  brick  theater 
Imildlng  on  Parker  Street;  est  $45,000. 

Holyoke,  Matt. — Plans  completed  by 
Oscar  Btauchemin.  Senior  Bldg..  for  flve- 
storj-  apartment  house  to  be  ere'ted  at 
Walnut  and  Es.sex  Streets,  for  John  B. 
Beauvais:  cost  about  $60,000. 


Contract  about  to  be  let  for  remodeling 
and  enlarging  moving-picture  theater  on 
Main  Street  for  Bijou  Theater  Co.;  cost 
about  $65,000.  Oscar  Beauchemin,  Archt., 
Senior  Building. 

Webster,  Matt.  —  H.  J.  Sternberg, 
School  Street,  will  erect  three-story  brick 
block  and  connecting  garage,  to  cost 
$80,000. 

New  Haven,  Conn. — Plans  approved  for 
proposed  $30,000  building  for  Young 
.Men's  Hebrew  .•\ssoclation.  284  Crown 
Street.  Address  Chairman  Building  Com- 
mittee. 

Baldwin,  L.  1.,  N.  Y.— Reported  plans 
prepared  by  Caretto  &  Foster,  30  East 
Forty-second  Street.  New  York,  for  2- 
story  steel,  brick,  stucco  and  terra  cotta 
passenger  station  which  the  Long  Island 
Railroad  (J.  R.  Savage,  Ch.  Engr.,  Ja- 
maica, L.  I.)  contemplates  erecting  here. 

Buffalo,  N.  Y.— Plans  being  preparted 
for  15-story  addition,  steel,  brick  and 
terra  cotta,  to  be  erected  to  Hotel  Tou- 
raine,  at  Delaware  .\venue  and  Johnson 
Park  (John  McHowie,  Mgr.). 

Long  Island  City,  L.  1.,  N.  Y.— Plans 
filed  for  five-story  brick  tenement  house 
which  Frank  7,ovanovec,  70  Wilson  Ave- 
nue, intends  erecting  on  Academy  Street, 
Astoria,   cost   $90,000. 

New  York,  N.  Y.— George  McCabe,  96 
Fifth  Avenue,  is  architect  for  five-story, 
26  X  100-ft.  lodging  house  which  B.  Flynn 
proposes  erecting;  cost  $30,000. 

Edwin  F.  Rush  has  engaged  E.  C.  Horn 
Sons,  1476  Broadway,  to  prepare  plans 
for  a  theater,  75  x  100  ft.,  which  he  in- 
tends erecting  at  148  West  Forty-eighth 
Street,  adjoining  the  Cort  Theater;  esti- 
mated   cost    $150,000. 

William  D.  Kilpatrlck,  149  Broadway, 
and  James  H.  Cruikshank,  55  Liberty 
Street,  contemplate  erecting  10  or  12- 
story  commercial  building  for  exporting 
concerns  at  Pearl  and  Water  Streets; 
probable  cost  about  $350,000. 

Erection  of  a  West  Side  Jewish  Com- 
munity Center,  to  cost  $250,000,  contem- 
plated on  West  Eighty-sixth  Street  and 
Columbus  Avenue.  Joseph  H.  Cohen, 
President  of  Beth  Israel  Hospital,  70 
Jefferson  Street,  may  be  able  to  give  in- 
formation. 

Plans  filed  for  erecting  following  build- 
ings: 5-story  brick  tenement  on  153rd 
Street  and  St.  Nicholas  Place.,  for  R. 
B.  Realty  Company,  cost  $75,000,  Sass  & 
Springsteen,  .-Vrchts.,  38  Union  Sq. :  6- 
story  brick  store  and  apartment  building 
on  Sherman  Avenue  and  Dyckman  Street 
for  Maxon  Realty  Company,  Inc.,  cost 
$90,000,  Andrew  J.  Thomas,  Archt.,  2526 
Webster  Avenue;  6-story  brick  apart- 
ment on  Washington  Avenue  and  172nd 
Street,  for  One  Seventy-Two  BuildinK 
Company,  cost  $200,000,  Gronenberg  & 
Leuchtag,  Archts,,  303  Fifth  Avenue;  12- 
story  fireproof  theater,  store  and  studio 
building  at  1614  Broadway  and  748  Sev- 
enth Avenue,  for  Barney  Estate  Com- 
pany; cost  $500,000,  Lord  &  Hewlett  and 
William  Lazink,  associate  architects,  345 
Fifth  Avenue;  one  6-story  and  two  5- 
story  brick  tenements  on  Grand  Con- 
course and  170th  Street,  for  Grand  Con- 
course and  Boulevard  Company:  total 
cost  $225,000,  George  &  Edward  Blum, 
Archts.,  505  Fifth  Avenue:  two  5-story 
brick  tenements  on  Broadway  and  238th 
Street,  for  5780  Broadway  Building  Com- 
pany, Inc.,  total  cost  $110,000,  Goldner  & 
Goldberg,  Archts.,  391  East  149th  Street: 
7 -story  concrete  and  brick  warehouse  on 
.Southern  Boulevard  and  141st  Street, 
for  Atlantic  Warehouse,  Inc.,  cost  $160,- 
000,  Timmls  &  Chapman,  Archts.,  315 
Fifth  Avenue;  6-story  brick  garage  on 
150th  Street  and  Jackson  Avenue,  for 
Pasquale  Santini,  cost  $50,000,  Goldner 
&  Goldberg,  Archts.,  391  Bast  149th 
Street:  7-story  fireproof  addition  to  Boys' 
Club  Building,  at  281  East  Tenth  Street, 
cost  $130,000,  Townsend,  Stelnie  &  Has- 
kell, Inc.,  Archts.   1328  Broadway. 

Syracuse,  N.  Y.— Syracuse  Motor  Car 
Company,  235  West  Genesee  Street,  plans 
erecting  garage,  salesroom  and  service 
station  biilldlnps  on  West  Genesee  and 
West  Willow  Streets;  total  cost  about 
$90,000. 

Newark,  N,  J,— Plans  being  prepared 
by  Hyman  Rosensiohn,  800  Broad  Street, 
for  three-story,  42  x  94  ft.,  brick  school 
iHiilding,  to  be  erected  at  60  Morton 
.Street,  for  Talmud  Torah  Association; 
cost   $40,000. 

Altoona,  Pa. — Plans  being  prepared  for 
a  moving  picture  theater  to  be  erected 
by  Gamble  Bros.  Theatrical  Company  on 
Seventh  Avenue  and  Twelfth  Street,  at 
a  cost  of  $59,000. 

W.  H.  &  L.  C.  Wolfe,  Altoona.  auto- 
mobile distributors,  will  erect  a  3  story 
brick  and  concrete  building,  costing 
$30,000. 

Ellzabethtown,  Pa. — Exchange  Bank  in- 
tends erecting  a  $25,000  building. 

Harrltburg,  Pa. — M.  I.  Kast,  Common- 
wealth Trust  Building,  is  architect  for 
5-story  brick  apartment  house  which  J. 
Hervey  Patton,  1924  N.  Third  Street,  will 
erect  at  711  N.  Second  Street:  cost  $30,00;i. 

Homestead.  Pa. — Contract  soon  to  be 
let  for  erecting  $:t5,000  Knights  of  Malta 
building. 


McKeesport,  Pa, — H.  Rushton,  201  Lin- 
coln Avenue,  Pittsburgh,  and  T.  J.  Lewis 
of  McKeesport  reported  interested  in 
erecting  at  Sinclair  and  Ringgold  Streets 
a  public   market   to  cost  $100,000. 

New  Kensington,  Pa. — Plans  being  pre- 
pared by  Janssen  &  Abbott,  Century 
Building,  Pittsburgh,  for  two-story  fire- 
proof club  house  which  the  Aluminum 
Company  of  America  intends  erecting  on 
Freeport  Road;  probable  cost  about 
$200,000. 

Norrlstown,  Pa. — Watson  &  Huckel,  1211 
Walnut  Street,  Philadelphia,  for  prepar- 
ing plans  for  church  for  Trinity  Lutheran 
Church. 

Philadelphia,  Pa. — Plans  prepared  by 
John  T.  Windrim,  Commonwealth  Build- 
ing, for  8-story  building  to  be  erected  on 
Eleventh  and  Girard  Streets  for  GIrard 
Estate  and  leased  to  N.  Snellenburg  & 
Company. 

Contract  soon  to  be  let  for  erecting 
3-story,  stone,  fireproof  Boys'  High  School 
at  Forty-ninth  Street  and  Chestnut  Street 
for  Archbishop  Prendergast.  E.  F.  Durang 
&   Son,   Archts.,   1200  Chestnut  Street. 

P.  J.  Getz,  2249  North  Fourth  Street,  is 
architect  for  three  and  four-story  brick 
and  stone  school  and  church  to  be  erected 
on  Mascher  and  Master  Streets,  for  Sa- 
cred Heart  Roman   Catholic  Church. 

Pottttown,  Pa. — Contract  soon  to  be  let 
for  erecting  two-story  and  basement, 
brick  and  stone,  41  x  146  ft.  office  build- 
ing, for  McClintlc-Marshall  Company,  of 
Pittsburgh.  W.  G.  Wilkins  Company, 
Archts.,  Westinghouse  Building,  Pitts- 
burgh. 

Plans  being  prepared  b.v  John  T.  Wind- 
rim, Commonwealth  Building,  Philadel- 
phia, for  three-story,  brick  and  stone 
building  to  be  erected  for  Bell  Telephone 
Company. 

Sewlckley,  Pa.— Plans  being  prepared 
by  Alden  &  Harlow,  305  Fifth  Avenue, 
Pittsburgh,  for  a  $30,000  residence  which 
is  to  be  erected  here  this  summer  for 
S.   S.   Liggett. 

Tamaqua,  Pa. — Three-story  brick  and 
terra  cotta  banlt  building  is  to  be  erected 
for  the  Tamaqua  National  Bank.  Ben- 
jamin R.  Stevens,  Archt. 

Warren,  Pa. — Tentative  plans  prepared 
by  Brockway  &  McNeil,  Warren  Savings 
Bank  Building,  for  three-story  and  base- 
ment, brick  and  concrete,  Y.  W.  C.  A. 
building;    <ost    approximately    $50,000. 

York,  Pa. — Union  Lutheran  Church 
plans  erecting  a  $100,000  edifice.  Rev.  W. 
H.  Feldman,  Pastor. 

♦  Baltimore,  Md. — Morrow  Bros.,  1201 
Fidelity  Building,  secured  contract  to 
erect  department  store  for  Hutzler  Bros, 
at  Saratoga  Street  and  Kimmel  Alley; 
cost  $125,000.  Baldwin  &  Pennington, 
Archts.,  601   Professional  Building. 

Plans  being  prepared  b.v  R.  M.  H\mter, 
Annapolis,  for  three-story  school  building, 
to  be  erected  at  Severna  Park  for  Prof. 
Tel  el. 

Washington,  D.  C. — Holmes  &  Son,  107 
F  Street.  N.  W.,  will  erect  a  concrete  and 
steel  bakery,  costing  $50,000. 

Harry  Wardman,  1430  K  Street,  N.  W., 
proposes  erecting  ten  apartment  houses, 
each  seven  stories  high,  in  the  Woodley 
Park  section. 

Harrisonburg,  Va, — Contract  soon  to  be 
let  for  erecting  five-story  People's  Bank 
building;  cost  $70,000. 

Richmond,  Va. — West  End  Methodist 
Church,  Twenty-fifth  and  Hull  Streets, 
contemplates  erecting  new  edifice  on  Mid- 
lothian Turnpike,  to  cost  approximately 
$26,700. 

Anderson,  S.  C. — Officials  of  Charleston 
&  Western  Carolina  Railroad  (A.  W.  An- 
derson, Gen.  Mgr.,  Augusta,  Ga.)  have  ap- 
propriated $40,000  for  erecting  freight 
depot  on  South  Main  Street. 

Jacksonville,  Fla. — Plans  being  prepared 
for  new  Industrial  home  to  be  erected  at 
Clay  and  Ward  Streets  for  Salvation 
Army,  516  West  Church  Street. 

Mobile,  Ala. — MoWIe  County  Club  mem- 
bers have  authorized  Issue  of  $75,000 
bonds,  proceeds  to  be  use  to  erect  a  ne\y 
club  house  and  to  lay  out  land  in  build- 
ing lots.     Address   Secretary   of  Club. 

Knoxvllle,  Tenn.— J.  B.  Pound  of  Chat- 
tanooga reported  interested  in  Knoxvllle 
Hotel  Company,  which  proposes  erecting 
10-story  hotel  at  Gay  Street  and  Church 
Avenue. 

Louisville,  Ky. — Directors  of  Louisville 
.\uditorium  Association  (Peter  Lee  Ather- 
ton,  517  .\therton  Building.  President) 
considering  selection  of  site  for  propostd 
$300,000    auditorium. 

Cincinnati,  Ohio.— Walter  D.  Randall  of 
Champion  Coated  Paper  Company,  will 
erect  a  $60,000  residence  in  College  Hill. 
James  Gamble  Rogers,  470  Fourth  Avenue, 
New  York.    N.    Y.,   Archt. 

Hagshaw  Feature  Film  Company,  SH 
Mercantile  Library  Building,  reported 
contemplating  erecting  moving  picture 
studio. 
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Cleveland,  Ohio.— George  M.  Steffens, 
1027  Williamson  Building,  will  erect  a 
$25,000  apartment  house  at  205.  b.ast 
lOoth  Street.  ,  ,  „„„ 

Plans  prepared  by  C.  W.  Hopkinson,  900 
Rose  Bulling,  tor  a  2-story,  70  x  16o  tt., 
store  and  apartment  house  to  be  erected 
at  KucliJ  Avenue  and  Uast  101st  Street 
by  H.  Mcintosh,  Jr.,  Guardian  Savings 
&  Trust  Co.:  cost  $75,000. 

Plans  prepared  by  Hubbell  &  Benes, 
4600  Euclid  Avenue,  for  a  $40,000  addition 
to  Laurel  School,  at  10001  Euclid  Avenue. 
\V.  A.  Harshaw,  11440  Juniper  Road, 
ownei". 

Nathan  Feigenbaum,  7507  Cedar  Ave- 
nue, Is  planning  erecting  a  $30,000  store 
and  apartment  house  at  Cedar  Avenue 
and  E.  Forty-sixth  Street. 

Dr  T.  W.  Blanton,  7703  Woodland  Ave- 
nue, contemplates  erecting  a  2-story  store 
and  office  building  at  Woodland  Avenue 
and  E.  Eighty-sixth  Street. 

Chamber  of  Commerce  is  reported  con- 
sidering erecting  a  new  home  to  cost 
probably  $2,500,000  on  Mall  site.  Bascom 
Little.  501   Citizens  Building,  Pres. 

MIddletown,  Ohio. — Plans  approved  for 
gymna.sium  to  be  ereited  for  Holy  Trin- 
ity Parish;  cost  $35,000.  Rev.  Edward 
Hickey,    Pastor. 

Tiffin,  Ohio. — Plans  prepared  for  $50,- 
000  edifice  to  be  erected  for  First  Pres- 
byterian   Church. 

Indianapolis,  Ind.— Reported  Railroad- 
men's Building  and  Savings  Association 
(J.  E.  Pierce,  402  Saks  Building,  Secre- 
tary) plans  erecting  two-story  store  and 
office  building  on  Virginia  Avenue;  cost 
about   $50,000. 

Detroit,  Mich. — Rogers,  Bonnah  &  Chaf- 
fee Penobscot  Building,  are  architects  for 
14-storv  Hotel  Norton  to  be  erected  at 
Jefferson  .\venue  and  Griswold  Street  for 
Jefferson  Hotel  Co.;  cost  about  $300,000. 

Jackson,  Mich. — Peoples  National  Bank, 
Main  and  Mechanic  Streets,  intends 
erecting  new  eight-story  bank  and  office 
building  on   present  site. 

Plans  being  prepared  by  Leonard  H. 
Field,  Jr.,  of  Jackson,  for  a  twenty-suite 
apartment  house,  to  be  erected  on  Wild- 
wood  and  Steward  Avenues,  for  Cuen- 
Reynolds  Company;  estimated  cost  $80,- 
000. 

Alton,  III. — Plans  completed  for  proposed 
Masonic   Temple:    probable   cost   $35,000. 

Chicago,  III. — Reported  Illinois  Central 
R.R.  (A.  S.  Baldwin,  Ch.  Engr.,  Chicago) 
contemplates  erecting  an  eight-story  fire- 
proof office  building  west  of  Woodlawn 
Station  on  Sixty-third  Street;  probable 
cost  at  least  $500,000. 

Sketches  prepared  by  Irving  Pond,  of 
Pond  &  Pond,  64  East  Van  Buren  Street, 
for  proposed  nine  or  ten-story  theater 
and  club  building  contemplated  by  Chi- 
cago Woman's  Cluj;   probable  cost  $600.- 

000. 

Reported  plans  prepared  for  apartment 
building  which  Fred  Becklenberg,  29 
South  La  Salle  Street,  intends  erecting  at 
Pine  Grove  Avenue  and  Gary  Place;  prob- 
able cost  $120,000. 

J.  M.  Browarsky,  30  North  La  Salle 
Street,  intends  erecting  store,  theatre  and 
apartment  building  at  Cicero  and  West 
End  Avenues:  cost  about  $200,000. 

Rock  laland,  III.— The  Trl-City  Railway 
Company  at  offices  in  Davenport,  Iowa 
(Joseph  F.  Porter,  President),  approved 
plans  for  proposed  inn  to  be  erected  in 
this   city;    estimated   cost   $50,000. 

Milwaukee,  Wl». — Schuchardt  &  Judell, 
428  Jefferson  Street,  are  architects  for 
three-story  and  basement,  brick,  con- 
crete and  steel,  40  x  120-ft.  warehouse  to 
be  erected  for  Banner  Coffee  Company; 
cost   about   $40,000. 

A  nine-storv,  75  x  150  ft.  theater,  store 
and  office  building,  with  3-story  annex 
office  and  store  building,  is  to  be  erected 
at  Third  and  Wells  Streets:  cost  $300,000. 
Kirchoft  &   Rose,   Archts..   Majestic   Bldg. 

Clinton,  la. — Chicago  &  Northwestern 
Railway  Company  (W.  H.  Finley,  Ch. 
Engr.,  Chicago,  111.)  plans  to  spend  sum 
of  $500,000  during  the  next  three  years 
for  a  new  passenger  station  and  a  new 
freight  depot,  a  subway  under  the  tracks 
and  general  rearrangement  of  tracks  and 
yard  facilities. 

Austin,  Minn. — J.  N.  Nicholson  is 
Chairman  of  Committee  considering 
erecting  a  $50,000  T.  M.  C.  A.  building. 

Minneapolis,  Minn, — Trustees  of  Will- 
iam Hood  Dunwoody  Industrial  Institute, 
Grant  and  Fourth  Avenues,  S.,  consider- 
ing plans  for  proposed  group  of  build- 
ings, first  unit  to  cost  about  $300,000.  F. 
M.  Crosby,  Chairman  Building  Committee. 

Chamber  of  Commerce  plans  erecting  u 
$1,000,000  building  on  site  of  present 
Chamber  of  Commerce  building,  and 
erecting  a  $100,000  annex  in  the  rear. 

St.  Paul,  Minn. — Hartford  &  Hausler, 
Pioneer  Building,  preparing  plans  for  a 
6   story  building,   costing  $65,000. 

Plans  being  prepared  by  Hartford  & 
Hausler,  Pioneer  Building,  for  a  4  story 
and  basement  labor  temple,  costing 
about  $100,000. 

Kansas  City,  Kan. — Reported  Union, 
Rotary  and  Mercantile  clubs  propose 
erecting  a  club  house  costing  $50,000. 


Grand  Island,  Neb.— Elks  will  erect  a 
$40,000  building.     C.  H.  Mench,  President. 

Jamestown,  N.  D.— Plans  filed  for  the 
Northern  Pacific  R.  R.  depot,  to  cost 
$125,000. 

Butte,  Mont.— Louis  Drelbelbis,  429 
North  Main  Street,  will  erect  3-story  con- 
crete and  brick  store  and  rooming  house 
on   East   Park   Street;   cost   about   $30,000. 

Great  Falls,  Mont.— G.  H.  Shanley, 
Great  Falls,  engaged  by  H.  P  Brown  to 
prepare  plans  for  two-story,  50  x  100  ft. 
business  building  to  be  erected  at  310 
Central  Avenue,  to  be  known  as  the 
Brown-Dunn  Block,  cost  $60,000.  Re- 
ported contract  will  be  let  about  April  26. 

Kansas  City,  Mo.— Henry  J.  Rahe,  3600 
Flora  Avenue,  will  erect  a  6-story  con- 
crete building  tor  the  Rahe  Automobile 
Training    School,    cost   about   $82,000. 

Springfield,  Mo. — Gubble  Bros.,  of  Kan- 
sas City,  Kan.,  contemplate  erecting  a 
hotel  or  office  building  on  Public  Square; 
cost  about  $75,000.  Also  plan  erecting  a 
moving  picture  and  vaudeville  house  in 
Springfield;  cost  $25,000.  Contract  for 
foundation  awarded. 

St,  Louis,  Mo, — Congregation  of  B'nal 
Amoona  Church,  Garrison  and  Lucas  Ave- 
nues, intends  erecting  new  synagogue  at 
Vernon  and  Academy  Avenues;  cost 
about  $75,000. 

Ft.  Smith,  Ark.— Yale  Theater  Co.  (L. 
W  Brophy,  Pres.),  Muskogee,  Okla.,  con- 
templates erecting  a  $50,000  theater  in 
Ft.   Smith. 

El  Paso,  Texas.— .\bout  $75,000  will  be 
siient  bv  A.  Mathias  &  Co.,  Broadway 
and  East  Overland  Street,  for  construc- 
tion of  a  6-story  building  on  San  Jacinto 
Street. 

Fort  Worth,  Tex. — E>ectipn  of  a  Ma- 
sonic Temple  to  cost  at  least  $200,000  con- 
templated. 

Galveston,  Texas. — Plans  complete  by 
C.  D.  Hill  &  Co.,  Sumpter  Bldg..  Dallas, 
and  contract  soon  to  be  let  for  construct- 
ing 2  or  3  story  brick  business  building 
for    Fred    C.    Hunter,    of    Galveston. 

Seattle,  Wash. — Plans  to  be  prepared 
by  H.  Ryan.  Northern  Bank  Building,  for 
an  8  story,  60  x  120  ft.  apartment  house, 
to  be  erected  at  Boren  Avenue  and  John 
Street,  by  the  Coast  Exchange  Invest- 
ment Co;  cost  $200,000. 

A.  Warren  Gould,  American  Bank 
Building,  engaged  to  prepare  plans  for 
$1,500,000  hotel  and  office  building  re- 
ported contemplated  on  Second  Avenue 
and  James  Street  by  owners  of  the  But- 
ler Hotel  and  Railway  Exchange  Build- 
ing. 

Portland,  Ore. — See  "Railroads." 

Portland,  Ore. — Plans  being  prepared 
by  Whltehouse  &  Foullhoux,  Wilcox 
Building,  for  two-story  and  basement 
brick  and  concrete  store  building  to  be 
erected  on  Lownsdale  and  Washington 
Streets  for  M.  G.  Thorsen;  cost  $25,000. 

San  Francisco,  Cal.  —  Macdonald  & 
Kahn,  Rialto  Building,  will  erect  for  Dr. 
Hartland  Law  an  8  or  9-story  apartment 
house  on  Stockton  and  California  Streets; 
probable  cost  $150,000. 

VIsalla,  Cal. — Swartz  &  Swartz,  Rowell 
Building,  Fresno,  engaged  to  prepare 
plans  for  three-story,  brick  store  and 
lodge  building,  to  be  erected  at  Main 
and  Locust  Streets,  for  Elks;  cost  about 
$60,000. 

Masonic  Lodge  contemplates  erecting, 
this  summer,  a  three-story  brick  temple 
adjoining  Elks  building;  cost  about  $60,- 
000. 

RIgby,  Idaho. — Architects  engaged  by 
Mormon  Church  State  Authorities  to  pre- 
pare plans  for  $30,000  state  tabernacle  to 
be  erected  here  this  summer. 

New  Westminster,  B.  C. — Plans  to  be 
prepared  by  Moscrop  &  Whitburn,  New 
Westminster,  for  a  3  story  steel  and  re- 
inforced concrete  theater  and  business 
block  on  Columbia  Street  for  Alhambra 
Theater  &  Hotel  Company;   cost  $150,000. 


forced  concrete  garage,  service  and  stor- 
age building,  100  x  150  ft.,  at  Eleventh 
and  Hope  Streets,  for  M.  H.   Newmark. 


NEW  INDUSTRIAL  PLANTS 


Bios    DESIRED. 

Mankato,  Minn. — Until  April  22  by 
Mankato  State  Bank  for  remodeling  pres- 
ent bank  building  by  erecting  additional 
two  stories  and  basement  of  brick.  Sep- 
arate bids  foi-  beating,  electric  wiring, 
marlJle    work,    etc. 

Topeka,  Kan. — Reported  desired  until 
.April  25  by  Masonic  Grand  Lodge  (A.  K. 
Wilson,  Grand  Secy,,  New  England  Build- 
ing) for  erecting  2-story  and  basement, 
75  X  120  ft.,  fireproof  library  and  office 
building  at  Eighth  and  Harrison  Streets. 
Probable  cost  $100,000.  Ed.  L.  Tilton,  32 
Broadway,    New  York,   N.    Y.,   Archt. 

Flandreau,  S.  D.— Until  April  27,  by 
Rev.  G.  E.  Kelly,  Chmn.  Building  Com- 
mittee, for  erecting  church.  W.  E.  E. 
Greene,  Archt.,  Luverne,  Minn. 

Los  Angeles,  Cal.— Until  April  20,  by 
Morgan,  Walls  &  Morgan,  1134  Van 
NuvH  Building,  for  erecting  o-story  reln- 


FRICES  AND  LETTINGS. 
itlndicatea  award  of  contract. 

*Newburyport,  Mass. — Contract  award- 
ed H.  P.  Cummings  Construction  Com- 
pany, Ware,  for  erecting  a  1-story  and 
basement,  75  x  125-ft.  power  plant  for 
Newburyport  Gas  &  Electric  Company. 
Hubert  S.  Kimball.  Engineer,  111  Devon- 
shire   Street,    Boston. 

^Providence,  R.  1. — Contract  awarded 
by  Emery  Bros,  to  William  Williams,  86 
Weybosset  Street,  for  erecting  theatre 
on  Washington,  Empire  and  Aborn 
Streets.  W.  R.  Walker  &  Son,  Archts., 
17  Custom  House. 

♦New  York,  N.  Y. — Contract  awarded 
Underpinning  &  Foundation  Company,  290 
Broadway,  for  foundation  work  at  53-57 
West  Twenty-third  Street;  standard  Her- 
cules steel  pile  construction  will  be  used. 
Wm.   Birkmire,   Archt.,   1133   Broadway. 

♦W.  J.  Taylor  Company,  5  East  Forty- 
second  Street,  has  general  contract  for 
erecting  9-story  brick  and  limestone 
apartment  building  at  156-166  East  Sixty- 
sixth  Street:  cost  $500,000.  Steel  contract 
let  to  Passaic  Structural  Steel  Company, 
Straight  Street.  Paterson,  N.  J.  Walter 
B.  Chambers,   Archt.,   109   Broad   Street. 

A^Saratoga  Springs,  N.  Y. — Contract 
awarded  George  B.  Wills  &  Company, 
101  Park  Avenue,  New  York,  for  erecting 
one-story,  brick  and  marble  bank  build- 
ing at  Broadway  and  Church  Street  for 
Adirondack  Trust  Company;  cost  $75,000. 
Alfred  Hopkins,  Archt.,  101  Park  Avenue, 
New  York. 

♦Yonkers,  N.  Y. — Contract  awarded 
Lynch  &  Larkin,  195  Riverdale  Avenue, 
for  erecting  three-story,  limestone  and 
stone  Masonic  Temple,  at  South  Broad- 
way and   Guion   Street,   at  $75,831. 

yk-Brownsvllle,  Pa. — Contract  for  erect- 
ing roundhouse  for  Monongahela  Railroad 
awarded  W.  F.  Trimble  &  Sons,  1719 
Penn   Avenue,    Pittsburgh, 

.^Harrlsburg,  Pa. — Contract  awarded 
Cranford  &  Stephenson.  Harrisburg,  for 
erecting  concrete  and  steel  laundry 
building      for      William      E.      Orth;      cost 

$50,000. 

♦Philadelphia,  Pa.— Contract  awarded 
Turner  Concrete  Steel  Company,  1713 
Sansom  Street,  for  constructing  inbound 
freight  house  and  automobile  platform  in 
Federal  Street  yard  (bids  opened  March 
28).  E.  B.  Temple,  Asst.  Ch.  Engineer, 
Pennsylvania  RR.,   Philadelphia, 

•Contract  awarded  Thomas  C.  Traf- 
ford,  1613  Sansom  Street,  for  two-story, 
stone,  concrete,  112  x  117  ft,  church  and 
Sunday  School  building  to  be  erected  at 
Thirteenth  and  Rockland  Streets  for 
Methodist  Episcopal  Church:  cost  $48,000. 

♦Augusta,  Ga. — Contract  awarded  Car- 
son Construction  Company  of  Savannah 
for  erecting  164  x  110  ft.  cotton  seed 
warehouse  for  Southern  Cotton  Oil  Com- 
pany;   cost   approximately    $24,000. 

♦Black  Mountain,  N.  C. — Contract  for 
erecting  auditorium  for  National  Festival 
Chorus  of  America  awarded  Elliott  &  Co., 
of  Hickory;  probable  cost  $200,000. 

♦Atlanta,  Go.— H.  D.  Watts  Company, 
IJaltimore,  Md.,  has  secured  contract  for 
erecting  four-story  building  for  Southern 
Express  Company;  probable  cost  $100,000. 

♦Youngstown,  Ohio. — Contract  for 
erecting  residence  on  Logan  Avenue  for 
Richard  Garlick,  awarded  Heller  Broth- 
ers Company;  29  South  Phelps  St.;  proba- 
ble cost  $50,000. 

♦South  Bend,  Ind.— Contract  for  erect- 
ing clubhouse  for  South  Bend  Country 
Club  awarded  Hilton  Hammond  of  South 
Bend  at  $39,700. 

♦Sioux  Falls,  S.  D. — Contract  for  con- 
structing St.  Joseph  Roman  Catholic 
Cathedral  awarded  O.  H.  Olson,  of  Still- 
water, Minn.,  at  $163,277. 

♦  Fort  Worth,  Tex. — Contract  awarded 
by  H  W.  Williams  &  Co.  to  Buchanan  & 
Gilder,  Fort  Worth,  for  erecting  five- 
story  and  basement  building  at  Front  and 
Calhoun  Streets;  cost  $100,000.  San- 
guinett  &  Staats,  .\rchts..  First  National 
Bank  Building. 

Pullman,  Wash.— Frank  V.  Roth  of 
Pullman  submitted  lowest  bid  for  erecting 
Emerson  Mercantile  Building  at  Main  and 
Adler  Streets  at  $34,890. 

♦Fresno,  Cal. — Contract  for  erecting 
brick,  steel,  granite  and  plastered  edifice 
at  Calaveras  and  N  Streets  for  First 
Church  of  Christ  (Scientist)  awarded 
Trewhitt  &  Shields  of  Fresno,  at  about 
$45,000.     Robert  Hotchkin,  Archt.,  Fresno. 

♦San  Francisco,  Cal. — Contract  for 
erecting  five-story  garage  addition  at 
Treat  Avenue  and  Twenty-first  Street, 
lor  Ford  Motor  Company,  awarded  Clin- 
ton Construction  Company,  San  Fran- 
cisco,  at   $126,877. 


PROPOSED     WORK. 

Rumford,  Me. — Maine  Coated  Paper 
Company,  Rumford,  will  erect  J200,000 
addition    to  plant. 

Bondsvllle,  Mass. — Boston.  Duck  Co., 
Bondsvllle,  will  erect  an  additional  mill, 
five  stories,  400  x  130  ft.,  also  a  three- 
story,  121  X  68-ft.  stock  or  storehouse; 
cost  about  $350,000. 

PIttsfield,  Mass.— Eaton,  Crane  &  Pike 
Company,  Mill  Street,  planning  to  erect 
60  X   l&2-ft.  addition. 

New  Haven,  Conn.— William  Schollhom 
Company,  New  Haven,  will  erect  a  4- 
story,   40  x   40-tt.   addition. 

Waterbury,  Conn. — Charles  H.  Preston, 
Jr.,  Waterbury,  is  architect  for  a  brick 
factory  with  steel  truss  roof,  100  x  160  ft. 
concrete  floors,  steel  sash,  also  a  boiler 
house,  25  x  30  ft.,  a  coaling  station  of 
brick  20  x  80  ft.  and  a  railroad  trestle  for 
the  A.  H.  Wells  &  Company,  Inc.,  of 
Waterbury. 

Buffalo,  N.  Y.— Barcalo  Mfg.  Company, 
225  Louisiana  Street,  Intends  erecting  a 
3 -story  brick  addition  to  plant  at  Louisi- 
ana and  Kentucky  Streets  and  Erie  R.R.; 
cost  $35,000.     E.  J.  Barcalo,  Pres. 

Plans  filed  for  a  2-story  reinforced  con- 
crete warehouse  addition  to  plant  of 
Cyphers  Incubator  Company,  Dewey  Ave- 
nue and  N.  Y.  Central  R.  R.  Belt  Lines; 
cost   $36,000. 

New  York,  N.  Y. — Plans  being  prepared 
by  S.  J.  Kessler,  1037  Teller  Avenue, 
Bronx  Borough,  for  an  ice  plant  which 
the  Community  Ice  Co.  intends  erecting 
on  Stebbins  Avenue  and  Freeman  Street; 
cost  approximately  $175,000. 

Watervllet,  N.  Y.— Plans  being  pre- 
pared by  Thornton  W.  Price,  Woolworth 
Building,  New  York,  for  additions  to  plant 
of  Ludlow  Steel  Company. 

Hoboken,  N.  J. — Franklin  M.  Small,  265 
Broadway,  New  York,  N.  Y.,  engaged  to 
prepare  plans  for  ten-story,  60  x  100-ft. 
reinforced  concrete  factory  to  be  erected 
at  500  Willow  Avenue  for  Americtm  Lead 
Pencil   Company. 

Clalrton,  Pa. — F.  F.  Marquard,  of 
Sharon,  to  be  In  charge  of  by-product 
plant  of  U.  S.   Steel  Company. 

Columbia,  Pa. — United  States  Lock  & 
Hardware  Company,  Columbia,  plans  ad- 
dition to  its  plant;  also  Triumph  Manu- 
facturing Company  plans  for  additions 
to  double   capacity  of  plant. 

Erie,  Pa. — Contract  soon  to  be  let  for 
erecting  reinforced  concrete  grain  eleva- 
tor for  Erie  &  Western  Transportation 
Company  (W.  W.  Farley,  Manager);  cost 
approximately  $350,000. 

Philadelphia,  Pa. — Revised  plans  pre- 
pared by  Day  &  Zimmerman,  611  Chest- 
nut Street,  for  a  factory  which  Nitro- 
genous Chemical  Co.  will  erect  at  Thirty- 
seventh  and  Tasker  Streets. 

Pittsburgh,  Pa. — People's  Engine  Prod- 
ucts Co.  of  Pittsburgh,  incorporated  at 
Dover,  Del.,  and  intends  locating  plant  In 
the  Ohio  Valley. 

Union  Furnace,  Pa. — Union  Furnace 
Manufacturing  Company  (J.  King  Mc- 
Lanahan,  HoUidaysburg,  Pres.)  plans  re- 
building plant  destroyed   by  fire. 

Baltimore:  Md. — Reported  Bethlehem 
Steel  Co.  has  purchased  plant  of  Balti- 
more Sheet  &  Tin  Plate  Co..  and  intends 
enlarging  same  extensively. 

Linde  Air  Products  Company  (G.  W. 
Mead,  Pres.),  Forty-second  Street  Build- 
ing, New  York,  will  construct  a  plant 
here  for  manufacture  of  oxygen  and  other 
products  for  use   in   welding  purposes. 

Havre  de  Grace,  Md. — Plans  being  pre- 
pared by  Thornton  W.  Price,  Woolworth 
Building,  New  York,  N.  Y.,  for  a  steel 
factory  for  the  Maryland  Metal  Cross 
Tie   Company. 

Washington,  D.  C. — House  Naval  Com- 
mittee reported  favorably  April  5  on 
Senate  bill  providing  for  erection  or  pur- 
chase of  an  armor  plant. 

Suffolk,  Va. — Plans  completed  by  J.  K. 
Peebles,  Kevan  Law  Building,  Norfolk, 
for  rebuilding  peanut  factory  of  Lumrals 
Peanut  Company,  destroyed  by  Are;  cost 
$30,000. 

KIngsport,  Tenn. — R.  B.  Embree  of 
Bristol  reported  interested  in  a  syndicate 
which  intends  erecting  paper  pulp  plant 
here,   to  cost  about  $500,000. 

Cinclnnatr,  Ohio. — Zettel  &  Rapp,  607 
Johnston  Building,  commissioned  to  pre- 
pare plans  for  one-story  brick  and  steel 
addition,  with  28,600  sq.  ft.  of  floor  space, 
to  plant  of  R.  K.  LeBlond  Machi.ne  Tool 
Co.,  at  Edwards  &  Madison  Roads,  Hyde 
Park. 

Plans  being  prepared  for  factory  build- 
ing to  be  erected  on  McMillan  Street  for 
D.  Gruen  Sons  Company,  301  Johnston 
Building;    cost   about   $50,000. 
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Cleveland.  Ohio.— \V.  W.  Hedges,  1216 
Schofield  Building,  is  architect  for  $350,- 
000  manufacturing  building  to  consist  of 
three  units,  each  four  stories  and  base- 
ment, of  reinforced  concrete  and  brick. 
to  be  erected  at  Superior  Avenue  and 
EJast  Twent.v-flfth  Street,  for  Adolph  E. 
Berstein.  503  Leader-News  Building,  and 
James  H.  Rook,  508  Williamson  Building. 

We»t  Carrollton,  Ohio. — Plans  prepared 
by  Oeveland  Construction  Company,  Cit- 
izens Bldg..  Cleveland,  for  electric  ma- 
chinery for  the  plant  of  the  Miami  Paper 
Company:  a  1500  kw.  G.  E.  turbine  has 
been  purchased  and  •  four  200  kw.  motors 
will  be  installed  for  operating  Jordans 
and  five  100  kw.  motors  will  operate  the 
heaters,  also  four  constant  speed  motors 
will  be  installed  for  operating  paper  ma- 
chines. A  new  power  house  is  to  be 
erected  and  exhaust  steam  will  be  used  in 
paper-making  process. 

Youngstown,  Ohio. — Plans  being  pre- 
pared by  Ernest  MoGeorge,  854  Leader- 
News  Building.  Cleveland,  for  a  plant 
which  the  Gschwind  Furnace  Company, 
recently  Incorporated  with  W.  W.  Wat- 
son.  President,    proposes   erecting. 

Detroit,  Mich. — Plans  completed  by  Al- 
bert Kahn,  58  Lafayette  Avenue,  and 
Ernest  Wilby.  associate  architects,  tor 
S-story  reinforced  concrete,  brick  and 
stone  truck  factory  with  reinforced  con- 
crete floors  to  be  erected  on  Latai'ette 
and  St.  Paul  Avenues  for  Standard  Motor 
Truck  Company:  cost,  including  equip- 
ment, about  $200,000. 

Milwaukee,  Wis. — Plans  completed  by 
Armond  D.  Koch,  1045  Wells  Building, 
for  new  plant  to  be  erected  for  Wiscon- 
aln  Iron  &  Wire  Works,  186  East  Water 
Street,  to  consist  of  four  units,  part  mill 
construction,  of  brick,  concrete  and  steel, 
140  z  240  ft. 

Plans  being  prepared  by  A.  C.  Clas. 
Colby-Abbott  Building,  for  flve-story,  25 
X  125-ft.,  brick  and  reinforced  concrete 
addition  to  plant  of  O.  C.  Hansen  Com- 
I)any.  291  Milwaukee  Street. 

Minneapolis,  Minn.  —  The  Washburn- 
Crosby  Milling  Co.,  Chamber  of  Com- 
merce Building,  plans  erecting  addi- 
tional building  near  plant.  Including 
3.000.000  bu.  grain  elevator,  tanl<  con- 
struction, concrete,   fireproof. 

Minneapolis,  Minn. — American. Flour  & 
Cereal  Mills  Company  contemplates  erect- 
ing rye  flour  mill  here  to  cost  $100,000. 
Thomas  L.  Clark.  2540  Elliott  Avenue, 
reported  interested. 

St.  Louis,  Mo. — Monsanto  Chemical 
Company  (John  F.  Queeny,  President), 
1800  South  Second  Street,  Intends  erect- 
ing two  additional  buildings  for  manu- 
facture of  chemicals:  total  cost  about 
$100,000. 

Best-Ciymer  Manufacturing  Company. 
Virginia  Avenue  and  Davis  Street,  plans 
extensive  enlargement  of  plant. 

Ennis,  Tex. — L.  W.  Roberts.  Jr..  of  At- 
lanta, Ga.,  engaged  by  Cotton  Mill  Com- 
mittee of  the  Chamber  of  Commerce  to 
prepare  plans  and  estimates  for  pro- 
posed cotton  mill  to  be  erected  here  at 
a  cost  of  about  $200,000. 

Beaumont,  Tex. — Contract  will  soon  be 
let  for  erecting  2-story  brick  building  for 
W.  C.  Tyrrell  for  manufacture  of  paints. 
F.  W.  Steinman  of  Beaumont,  Architect. 
Cost  about  $50,000. 

Seattle,  Wash. — Standard  Furniture 
Company,  Second  Avenue  and  Pine  Street, 
has  engaged  L.  L.  Mendell,  Oriental 
Building,  to  prepare  plans  for  3  or  4-story, 
120  X  270-ft.  reinforced  concrete  and  mill 
constructed  furniture  factory  to  be  erect- 
ed on  Fourth  Avenue  South  and  Walker 
Street:    cost   960,000. 

Tacoma,  Wash, — Reported  Gregory 
Furniture  &  Manufacturing  Company 
(Edwin  Gregory,  Pres.)  affiliated  with 
the  Standard  House  Furnishing  Company 
of  Tacoma  and  will  construct  and  operate 
a  furniture  factory  here. 

Portland,  Ore. — Reported  plans  being 
prepared  In  Chicago  oflice  of  Swift  &  Co. 
for  a  7  story  concrete  cooler  buiding,  to 
be  erected  at  their  branch  here,  the 
Union  Meat  Co.;  cost  $150,000. 

Winnipeg,  Man.— R.  Siderfln  and  E.  B. 
Eladie,  both  of  Winnipeg,  reported  inter- 
ested In  Great  Lakes  Terminal  Elevator 
C<>mpany.  recently  Incorporated  at  (Ot- 
tawa, and  intends  erecting  terminal  ele- 
vator at  the  head  of  lakes. 


PRICES  AND  LETTINGS. 
■itindicatea  award  of  contract. 

♦Palmer,  Mass. — Contract  awarded  J. 
W.  Bishop  &  Company,  of  Worcester,  for 
erecting  four-story  and  basement,  132  x 
325  ft.  brick  mill  for  Boston  Duck  Com- 
pany. 

♦Woonsocket,  R.  I. — Contract  awarded 
by  Sydney  Worsted  Company  to  J.  N. 
Bouvier  &  Son,  189  Sayles  Street,  for 
erecting  t«o-story,  100  x  50-ft.  brtck  ad- 

•^Lockport,  N.  v.— Reported  B.  D. 
Schuyler,  76  Prospect  Street,  has  con- 
tract  for   rebuilding  plant   of   Fibre   Cor- 


poration,    destroyed    fire;     cost    approxi- 
mately  $40,000. 

♦Contract  awarded  Marion  Bros.. 
Rochester,  for  erecting  brick  and  steel 
addition  to  automobile  factory  on  Grand 
Street  for  Covert  Motor  Vehicle  Com- 
pany; cost  $70,000.  Steel  contract  sublet 
to  V.  L.   Houghes  Company,   Rochester. 

♦Syracuse,  N.  Y. — Reported  contract 
awarded  W.  J.  Burns  Company,  Syracuse, 
on  the  percentage  basis,  for  erecting  a 
brick  and  reinforced  concrete  factory  to 
automobile  plant  of  the  H.  H.  Franklin 
Mfg.  Company,  on  W.  Marcellus  Street. 
Robert  J.  Reldpath  &  Son,  Archts., 
Buffalo. 

♦  Millvllle,  N.  J. — Contract  awarded 
Harrison  C.  Rea  Company,  1027  Wood 
Street,  Philadelphia,  Pa.,  for  erecting 
two-story,  reinforced  concrete  hosiery 
mill  for  William  F.  Taubel,  Inc.;  cost 
$70,000. 

♦Trenton,  N.  J. — Wm.  F.  Taubel  award- 
ed contract  to  Harrison  &  Rea  Company, 
Philadelphia,  Pa.,  to  erect  a  three-story 
brick  and  concrete  plant  on  Grand  Street 
to  cost  $80,000. 

♦  Media,  Pa. — Contract  awarded  W.  W. 
LInsay  &  Company,  Harrison  Building, 
Philadelphia,  for  erecting  addition  to 
plant  of  Congoleum  Company  at  $135,000. 

♦Philadelphia,  Pa. — Contract  awarded 
Hennebique  Construction  Company,  Drex- 
el  Building,  for  erecting  one-story,  rein- 
forced concrete,  251  x  261  ft.  manufactur- 
ing building  at  Sixth  Street  and  Tabor 
I'oad  for  Philadelphia  Textile  Machinery 
Company;  cost,  $100,000. 

♦Sanford,  N.  C. — R.  P.  Gibson  of  Rocky 
Mount  reported  contractor  for  munitions 
plant  which  the  National  Dye  &  Muni- 
tions Company  proposes  erecting  here; 
probable   cost  $10,000,000. 

♦Savannah,  Ga. — Contracts  awarded 
by  Savannah  Warehouse  &  Comprese 
Company  for  erecting  warehouses  and 
compress  shed  to  Chandler  &  Campbell 
Company  of  Chattanooga,  Tenn.,  and  for 
construction  of  the  wharf  on  the  river 
front  to  Dave  Power  of  Savannah. 

♦Cleveland,  Ohio. — Jordan  Motor  Car 
Co.  (E.  S.  Jordan,  Pres.)  will  erect  a 
$50,000  factory,  first  unit  of  plant,  on  E. 
152d  Street,  near  Nickel  Plate  R  R. 
Crowell-Lumdoff-Little  Co.,  1951  E.  Fifty- 
seventh  Street,  will  be  engineers  and 
contractors. 

♦St.  Bernard,  Ohio. — Elmwood  Castings 
Co.  awarded  contract  for  new  addition  to 
its  factory  to  McClintic-Marshall  Co.  of 
Pittsburgh.  Pa.  The  building  will  be  114 
X  200  ft.,  steel  and  concrete. 

♦Youngstown,  Ohio. — Contract  for  pro- 
posed shop  extensions  and  enlargement 
of  plant  of  Trussed  Concrete  Steel  Com- 
pany awarded  Hunter  Construction  Com- 
pany,  407  Dollar  Bank  Building. 

♦  Belolt,  Wis. — Contract  awarded  New- 
ton Engineering  Company,  Milwaukee, 
Wis.,  for  making  Improvements  to  niant 
of  Gardner  Machine  Company,  410  Bush- 
nell  Avenue,  South  Beloit,  to  cost  about 
$75,000. 

♦  Millwood,  Wash.— H.  J.  Skinner. 
Eagle  Building,  Spokane,  has  secured 
general  contract  for  steel,  brick  and  re- 
inforced concrete  paper  mill  to  be  erected 
here  for  Inland  Empire  Paper  Co. ;  cost, 
$48,000. 

♦  Logan,  Utah. — Contract  awarded  by 
Union  Knitting  Mills  Company  to  Hyde 
&  Thompson,  of  Logan,  for  erecting  new 
factory  at  First,  West  and  Center  Streets; 
cost  $40,000. 


Boilers  In  Steamboat— Baltimore,  Md.— 
Harbor  Board  (H.  K.  McKay,  Harbor  En- 
gineer l  is  preparing  plans  and  specifica- 
tions for  four  large  marine  boilers  in  the 
Steamboat  Annapolis  to  be  12  ft.  Inside 
diameter  of  shell  by  11  ft.  over  heads, 
built  according  to  U.  S.  Inspection  Service 
rules  for  steam  boilers,  with  a  pressure  of 
SO  .lb.  Each  boiler  will  have  3  Morrison 
suspension  furnaces  (or  equal),  38  in.  in- 
side diameter  x  %  in.  thick,  and  to  con- 
tain 60  sq.  ft.  of  grate  surface  in  each 
boiler,  240  sq.  ft.  in  the  4  boilers;  each 
boiler  to  have  190  standard  gage  3  in. 
tubes  furnished  with  the  necessary  man- 
holes and  stay. 

Underpass  —  Atlanta,  Ga.  —  The  Alder- 
manic  Board  on  April  6  passed  a  paper 
carrying  an  appropriation  of  $20,000  for 
construction  of  South  Pryor  Street  un- 
derpass, between  Ridge  and  University 
Avenues,  provided  the  Southern  Ry.  Co. 
will  set  aside  $35,000  for  their  portion 
of  the  work. 

Swimming  Pool,  Etc. — Chattanooga, 
Tenn.— Knight  &  Quayle,  408  Times 
Building,  engaged  by  Chattanooga  Golf 
&  Country  Club  to  prepare  plans  and 
specifications  for  a  swimming  pool,  fil- 
tration and  sterilization  of  the  supply 
for  same. 

Park  Improvement — Cleveland.  Ohio. — 
County  Council  voted  $141,000  for  parks 
and  improving  boulevards. 

Park  Improvements — Toledo,  Ohio. — 
City  Council  passed  ordinance  appropri- 
ating $750,000  from  recent  bond  issue  for 
buying  land  for  park  and  boulevard  pur- 
poses. 

Parks — IHouston,  Tex. — About  $30,000  is 
to  be  spent  by  City  Council  for  cleaning, 
grubbing  and  building  roads  in  Hermann 
Park. 


MISCELLANEOUS 


PROPOSED  WORK. 

Heating  Plant^Provldence,  R.  I. — City 
to  erect  a. central  heating  plant  to  heat  4 
high  schools.  Estimated  cost  $60,000. 
Mayor  Gainer,  Chmn.  of  Committee  In 
Charge. 

Monument — Bridgeport,  Conn. — Reported 
Perrj'  Memorial  Arch  will  be  erected  at 
Seaside  Park,  probably  at  Park  Avenue 
entrance:  probable  cost  $75,000.  Address 
the  Mayor. 

Coal  Handling  Dock— Buffalo,  N.  Y.— 
Bultalo  Fuel  Company  (Harry  Yates, 
pres.).  Marine  Bank  Bldg.,  will  erect,  on 
Buffalo  River,  a  coal  trestle  with  coal- 
handling  machinery  equipment  for  sup- 
plying coal  to  lake  steamers. 

Park — Jersey  City,  N,  J. — Reported  a 
playground  is  to  be  constructed  on  old 
reservoir  site  at  Central  Avenue.  Sherman 
Place  and  Summit  Street:  probable  cost 
$90,000.    A.  H.  Moore.  Park  Commissioner. 

Conduits — Baltimore,  Md.  —  Governor 
signed  bill  authorizing  $1,000,000  bond  Is- 
sue for  conduits  for  Baltimore. 


BIDS    DESIRED. 

Walls,  Etc. — Boston,  Mass. — Until  April 
21.  by  Park  and  Recreation  Department 
(John  H.  Dillion,  Chmn.),  for  grading, 
drainage,  loam  walks,  walls,  etc.,  at 
Ward   19   Playground. 

Fire  Escape  —  Boston,  Mass.  —  Until 
April  IS,  by  Schoolhouse  Commissioners 
(Jos.  P.  Lomasney,  Chmn.),  for  erecting 
and  completing  fire  escapes  on  the  Emer- 
.son  School,  Prescott  Street,  East  Boston. 

Road  Machinery — Brookllne,  Mass, — Un- 
til April  17,  by  Michael  DriscoU,  Supt.  of 
Streets,  for  furnishing  one  double  engine 
macadam  roller  weighing  approximately 
17  tons,  equipped  with  a  road  loosening 
device  attached  to  one  end  of  rear  axle 
and  so  arranged  that  it  can  be  operated 
when  the  roller  is  traveling  either  back- 
ward or  forward. 

Automatic  Sprinkling  System — Hartford, 
Conn.^Until  May  2  by  Board  of  Contract 
and  Supply  (Joseph  Buths,  Secy.)  for 
equipping  almshouse  with  automatic 
sprinkling  system,  fire  doors,  fire  walls, 
etc. 

Road  Oil — New  Haven,  Conn. — Until 
April  17  by  F.  L.  Ford,  City  Engineer,  for 
furnishing  the  carbureted  water  gas  or 
oil  gas  tar  road  oil  required  by  Depart- 
ment Public  Works  for  year  1916. 

Road  Oil.  Etc.— Albany,  N.  Y.— Until 
April  17  by  Board  Contract  and  Supply 
(Isidore  Washman,  Secy.)  tor  furriishin,g 
and  erecting  an  ash  handling  equipment 
for  Bureau  of  Water  and  delivering  and 
supplying  road  oil  for  the  Bureau  of 
Parks. 

Cement— New  York,  N.  Y, — Until  April 
20  by  Board  Health  (Eugene  W.  Scheffer, 
Secy.)  for  furnishing  and  delivering  as 
required  1500  bbl.  Portland  cement  to  the 
Tuberculosis  Sanitarium  at  Otisville, 
Orange  County,  N.  Y. 

Concrete  Mixer — Montclair,  N.  J. — Until 
April  24.  by  Edgar  S.  Closson,  Town  En- 
gineer, for  furnishing  a  concrete  mixer, 
advertised    in  Engineering  Record. 

Road  Oil— Rutherford,  N.  J.— Until  April 
28,  by  Borough  Council,  for  furnishing  and 
applying,  under  directions  of  Superintend- 
ent Public  Works,  30,000  gals,  of  road  oil. 
to  be  spread  at  an  average  of  1-5  gallon 
per  sq.  yd.,  and  under  a  pressure  of 
thirty  pounds.  F.  A.  Stedman,  Borough 
Clk. 

Removing  Wreck — Philadelphia,  Pa. — 
Until  April  24,  by  U.  S.  Engineer's  Office, 
for  removing  the  wrecks  of  the  schooners 
Carrie  Haley  and  Ethel,  lying  sunken  In 
Delaware  Bay,  near  Ship  .John  Light. 
George  A.  Zinn,  Col.  Corps  Engrs. 

Cement,  etc, — Washington,  D.  C. — Until 
May  1.  by  Commissioners  District  of 
Columbia,  for  furnishing  and  delivering 
during  the  fiscal  year,  beginning  Julv  1, 
1916.  and  ending  June  30.  1917,  following 
material:  Asphalt  paving  blocks,  re- 
pressed vitr.  paving  blocks,  sewer  invert 
bricks,  Portland  cement,  road  oils,  tars, 
etc. 

Ventilating  Apparatus — Richmond,  Va." 
— Until  May  3,  by  James  A.  Wetmore, 
Acting  Supervising  Archt.,  Treas.  Dept., 
Washington,  D.  C,  for  a  ventilating  ap- 
paratus, plumbing,  etc.,  in  U.  S.  Post 
Office,  court  house  and  custom  house. 


Crushed  Stone — Fort  Wayne,  Ind, — Un- 
til April  18,  by  Will  Johnson,  County 
Auditor,  for  crushed  stone  by  cubic  yards 
of  different  sizes  in  such  quantities  as 
the  board  niay  determine,  f.o.b.  cars,  de- 
livered at  following  stations:  Williams, 
Hoagland,  Fort  Wayne,  Bentley  and  a 
number   of   other   stations. 

Concrete  Work — Chicago,  III. — See  "Sew- 
erage and   Sewage   Disposal." 

Tunnels — Dixon,  III, — Reported  desired 
until  April  25,  by  Frank  D.  Whipp,  State 
Fiscal  Supervisor,  Springfield,  for  con- 
structing concrete,  brick  or  tile  tunnels 
and  accessories  on  site  of  State  Colony 
for  Epileptics,  near  Dixon.  James 
DIbelka.  State  Archt.,  130  North  Fifth 
Avenue,    Chicago. 

Road  Oiling  Machine — St.  Peter,  Minn. — 
Reported  desired  until  April  24  by  M.  E. 
Stone,  City  Clk.,  for  a  600-gal.  capacity 
road  oiling  machine,  to  be  delivered  by 
June  1. 

Cement  —  Leavenworth,  Kan.  —  Until 
April  18,  by  Department  of  Justice,  offlce 
F.  H.  Duehay,  Supt.  of  Prisons,  Wash- 
ington, D.  C,  for  furnishing  and  deliver- 
ing at  the  U.  S.  Penitentiary,  Leaven- 
worth,  4000   bbl.   Portland  cement. 

Terracing— Mandan,  N,  D. — Until  May 
15  by  Lee  Nichols,  Co.  Aud.,  for  grading 
and  terracing  Court  House  Hill,  adver- 
tised In  Engineering  Record. 

Concrete  Walks,   Etc. — Mandan,  N.  D. — 

Until  May  15  by  Lee  Nichols,  Co.  Aud., 
(or  constructing  concrete  walks,  steps 
and  retaining  wall  at  Court  House,  adver- 
tised in  Engineering  Record. 

Steel  Towers — Keyport,  Wash. — Until 
April  29,  by  Bureau  Yards  and  Docks, 
Navy  Dept.,  Washington,  D.  C,  for  con- 
structing two  steel  towers  at  Pacific  coast 
torpedo  station,  Keyport,  as  per  Spec. 
No.    2220. 

Vacuum  Cleaning  System — Los  Angeles, 
Cal. — Until  May  8,  by  James  A.  Wetmore. 
.Acting  Supervising  Archt.,  Treas.  Dept., 
Washington,  D.  C,  for  a  vacuum  cleaning 
machine  in  U.  S.  post  office  and  court 
house  at  Los  Angeles. 

Boilers     and     Pumps — Pasadena,     Cal. — 

Until  April  25.  by  Herman  Dyer,  City 
Clk..  for  furnishing  two  water-tube  boil- 
ers, one  of  6000  sq.  ft.  of  heating  surface 
and  one  7000  sq.  ft.,  and  a  seven-stage 
centrifugal  boiler  feed  pump. 

Cement— Ottawa,  Ont.— Until:  April  18, 
by  J.  W.  Pugsley,  Secy.  Dept.  of  Rys. 
and  Canals,  Ottawa,  for  supply  of  42,000 
bbls.  Portland  cement  more  or  less  re- 
quired in  construction  of  the  various 
canals  of  the  Dominion,  to  be  delivered 
in  such  quantities,  at  such  places  and 
at  such   times  as  may  be  directed. 

Magnesia      Pipe,      Etc. — Panama, — Until 

.April  26,  by  Maj.  Earl  I.  Brown.  Corps 
Engrs.,  U.  S.  A..  General  Purchasing 
Officer,  Panama  Canal,  Washington,  D. 
C.  for  Cir.  1031,  vitrified  sewer  pipe, 
magnesia  pipe  covering.  Also,  same 
place,  until  ApriJ  27,  for  Cir.  1032.  malle- 
able iron  castings,  asphaltum,  coal  tar 
pitch,   etc. 

Jacks  and  Parts  and  Tra<;k  Drills  For 
Sale — Panama. — Until  April  21  by  R.  E. 
Rutherford,  Asst.  Purchasing  Agent  the 
Panama  Canal.  24  State  Street,  New  York, 
N.  Y..  for  purchase  of  miscellaneous  jacks 
and  parts  and  track  drills  for  sale  by  the 
Panama  Canal,  advertised  in  Engineering 
Itecord. 


PRICES     AND     LETTINGS, 

■^Indicates  award  of  contract. 

♦Grandstand  —  Reading,  Pa,— Reading 
Fair  Co.  awarded  contract  for  construct- 
ing concrete  grandstand  to  L.  H.  Focht  & 
Son  of  Reading,  at  about  $34,000. 

♦Speedway — Birmingham,  Ala. — Con- 
tract for  grading  speedway  for  the  Bir- 
mingham Motor  &  Countr.v  Club  awarded 
Newell  Contracting  Company,  Birming- 
him,    at   about   $100,000. 

♦  Levee  Work — Alexandria,  La. — Con- 
tract awarded  Douglas  &  Burt.  Dixie, 
La.,  by  Red  River,  Achafalya  &  Bayou 
Boeuf  Levee  Board  for  revetment  or 
mattress  protection  work  on  Red  River 
from  mouth  of  Bayou  Rapids  to  foot  of 
Beauregard  Street,  in  Alexandria,  a  dis- 
tance of  1100  ft.,  at  69  cts.  per  sq.  yd. 

♦  Pipe  Line— Ft.  Smith,  Ark.— Con- 
tract for  laying  pipe  line  18  miles  long, 
of  10  in  steel  pipe,  from  Kibler  field  to 
South  Ft.  Smith,  awarded  by  Clear  Creek 
Cns  iS:  Oil  Co..  to  Hope  Engineering  Co.. 
of    Tulsa,    Okla.,    at    about    $40,000. 

Fort  Rosencrans,  Cal.  —  Following  are 
bids  opened  March  31  by  U.  S.  Engineer 
Office.  Los  Angeles,  for  furnishing  (a) 
8000  bbl.  cement,  (b)  sand  and  (c)  i  ock  at 
Fort  Rosencrans:  Jonas  Hansson.  San 
Diego,  (a)  $2.23  per  bbl.  Colton  or  River- 
side brand,  (b)  $1.84  per  ton.  Mission  Val- 
ley brand,  (c)  $2.14  per  ton  Ballast  Point; 
.1.  R  Atchison.  San  Francisco,  Cal.,  (a) 
$2.2475  Mount  Diablo;  John  Engebretsen, 
San  Diego,  (a)  $2.28  Colton  or  Riverside, 
(b)  $2.26  Mission  Valley,  (c)  $2.27  Inde- 
pendent Stone  Co.  Quarry:  Spreckels  Bros. 
Commercial  Co.,  San  Diego,  (a)  $2.30  Bear: 
C.   L.    Hvde  Construction  Co.,   San   DIeg-o. 
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(c)  $1.85  Ballast  Point  or  $2.15  from  else- 
where; Fenton  Sumption  Barnes  Co.,  San 
Diego,  (b)  $1,875  and  (c)  $2. US  if  Otay 
sand  and  rock  are  furnished,  $2.02  for 
Otav  sand  alone:  Independent  Stone  Co., 
San  Diego,  (b)  $1.94,  (c)  $2.24;  Mission 
Sand  &  Rock  Co.,  San  Diego,  (c)  $1.88. 

■ACement — Vancouver,  B."  C. — Contracts 
for  cement,  gravel,  etc.-,  for  one  year 
(bids  opened  March  6)  awarded  as  follows: 
Cement,  to  Evans,  Coleman  &  Evans  of 
Vancouver,  Balfour  Gauthrie,  and  R.  V. 
Winch,  at  $2.25  per  bbl.;  castings,  Van- 
couver Engineering  Works,  3  cts.  per  lb., 
and  sand  and  gravel.  Champion  &  White, 
$1.75  per  yd.  James  Smart,  City  Pur- 
chasing Agent. 


Proposals 


For     Proposals     Advertised,     See     Pages 
40a,   40b,   40c   and   40d. 


WATERWORKS. 

Bids  See  Eng. 

Close.  Record. 

Apr.   17.  Extensions,  Norfolk,  Neb.  Mar.  26 

Adv.  Mar.  25,  April  1. 
Apr.  17.  Air    Compressors,    Gales- 
burg,    111 Apr.  15 

Adv.  Apr.  15. 
Apr.  18.  Water    Works,    Lockhart, 

Tex Apr.     1 

Adv.  Apr.  1,  8. 
Apr.  18.  Water  Works,  Lake  Nor- 

den,  S.  D Apr.     8 

Apr.  18.  Mains,    McCombs,    Miss..  Apr.     8 

Apr.  18.  Pipe,   Panama   Apr.     8 

Apr.  18.  Meters    and    Steel,    Etc., 

Chicago,  111 Apr.  15 

Apr.  18.  Pipe,    Boston,    Mass Apr.  15 

Apr.  18.  Pump,  Kewaunee,  Wis...  Apr.  16 
Apr.  19.  C.-I.    Pipe    and    Dam,    But- 
ler,  N.  J Apr.    8 

Adv.  Apr.  8. 
Apr.  19.  Pipe,  Hydrants,  Etc.,  New 

York,  N.  T Apr.  15 

Apr.  19.  Pipe,    Rochester,   N.   Y...  Apr.  16 
Apr.  19.  Pump    and    Engine,    Wit- 

tenburg.  Wis Apr.  15 

Apr.  20.  Water  Works,  Harlowton, 

Mont Apr.     1 

Adv.  Apr.  1  to  15. 
Apr.  20.  Pump,  Etc.,  Lynn,  Mass.  Apr.     8 
Apr.  20.  Water  Softening  Appara- 
tus, .Tacksonville,  Fla....  Apr.    8 
Apr.  20.  Pump,  Etc.,   Chicago,  111.  Apr.  16 
Apr.  20.  R  e  m  o  d  e  ling    Filtration 

Plant,  Youngstown,  Ohio.  Apr.  15 
Apr.  24.  Pump     House,     Madison, 

Wis Apr.     1 

Apr.   26.  Pipe,  Etc.,  Lebanon,  Pa..  Apr.  IB 

Adv.  Apr.  15. 
May    1.  Pump.    Middtetown,    Ohio.  Apr.    8 
May    9.  Filtration    Plant,     New 

Brunswick.    N".    J Apr.  15 

Adv.  Apr.  15. 
May  15.  Water     Works.     Yoncalla, 

Ore Apr.     8 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Apr.  17.  Watertown,    S.    D Mar.  25 

Adv.  Mar.  25,  April  1. 
Apr.  17.  Washington,  D.  C Apr.     8 

Adv.  Apr.  8« 
Apr.  17.  Marlborough,    Mass Apr.     8 

Adv.  Apr.  8,  15. 

Apr.   17.  Yonkers,    N.    Y Apr.  15 

Apr.  18.  Starke,   Fla Apr.     1 

Apr.  18.  Wabasha,    Minn Apr.     1 

Apr.  18.  Woonsocket,    R.    I Apr.     1 

Adv.  Apr.   1. 

Apr.  18.  Midvale,  Utah   ^pr.  16 

Apr.  19.  Binghamton,  N.   Y Mar.  2S 

Apr.   19.  Des  Moines,   Iowa Apr.     8 

Apr.  19.  Orlskanny,    N.    Y Apr.     8 

Adv.   Apr.   8. 

Apr.  19.  RIdgefleld,   N.   ,T Apr.  15 

Apr.  19.  New  York,  N.  Y Apr.  16 

Apr.  20.  Albany,    N.    Y Mar.  25 

Apr.  20.  Urbana,    Ohio    Apr.     1 

Apr.  20.  Marengo,    Iowa Apr.    8 

Apr.  20.  Chippewa  Falls,   Wis Apr.  15 

Apr.  21.  Chippewa  Falls,  Wis Apr.  15 

Apr.  24.  Nllcs,  Ohio    Apr.  15 

Adv.  Apr.  15. 
Apr.  25.  Lakewood,  Ohio Apr.   15 

Adv.  Apr.  15. 
Apr.  26.  Binghamton,   .\'.    Y Apr.    1 

Adv.  Apr.  1  to  15. 

Apr.  27.  Xenla,   Ohio    Mar.  25 

Apr.  27.  Urbanna.     Ohio Apr.  15 

May     1.  Anoka,    Minn Apr.     8 

May     1.  Hutchinson,  Kan Apr.  16 

May     1.  Harrlaburg,   Pa Apr.  16 

May     1.  Wesslngton,  S.  D Apr.  15 

Adv.  Apr.   15. 

May     2.  Alton,     III Apr.  16 

May    3.  Chicago.    Ill Apr.  15 

Adv.  Apr.  IS. 


LMs 
Close. 


Apr.   18, 

Apr,  18. 
Apr.  20. 
Apr.  21 
Apr.  21 
Apr.  23. 
Apr.  24 
Apr.  24 
Apr.  25, 
Apr.  25 
Apr.  25. 

Apr.  27. 
Apr.  27. 

Apr.  29 

Apr.  29. 

May  1. 

May  1. 

May  1. 

May  1. 

May  1. 

May  2. 

May  6. 


Mav  9. 
May  9. 
May  20. 
Jun.     8. 


See  Eng. 
Record. 


BRIDGES. 

Lowell,   Mass Apr.     1 

Adv.  Apr.  1  to  15. 

Nashville,   Tenn Apr.    1 

Bradentown,    Fla Apr.     1 

,  Cincinnati,  Ohio  Apr.  15 

,  Emporia,   Kan Apr.  15 

Richmond,    Ind .Apr.   15 

Monroeville,    Ala Apr.     8 

New    Orleans,    La Apr.     8 

,  Reading,   Pa Apr.  15 

,  Crookston,  Minn Apr.  15 

Maine     Apr.  15 

Adv.  Apr.  15. 

St.    Helens,    Ore Apr.     8 

Corning,   N.   Y Apr.     8 

Adv.  Apr.  8. 

,  Johnson   Creek.   Wis Feb.  26 

Johnson    Creek,    Wis Apr.     1 

AmarlUo,    Tex Mar.  18 

Odessa,  Wash Apr.    1 

Eagle  Bend,  Minn Apr.  15 

Buftalo.    Okla Apr.  15 

Los  Angeles,  Cal Apr.  15 

Concrete,  Wash Apr.  15 

Bridgeport,     Conn .Apr.  15 

Adv.  Apr.  15. 

Manhattan.    Kan -Apr.  15 

Summerville,  W.  Va Apr.  15 

Lyndhurst,    N.    J Mar.  18 

El  Dorado,   Kan Apr.     8 


Apr.   17 
Apr.  17. 


Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Api. 
Apr. 
Apr. 
Apr. 

Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 

Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 

Apr. 
Apr. 
Apr. 

Apr. 
Apr. 
Apr. 
Apr. 


17. 
17. 
17. 
17. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
18. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
19. 
20. 
20. 
20. 
20. 

20. 
20. 
20. 
20. 
21. 
21. 
21. 
21. 
21. 

24. 
24. 
24. 
24. 
24. 
24. 
25. 


25. 
25. 

25. 
25. 
25. 
25. 


Apr.  25 
Apr.  27 


Apr. 

27. 

Apr. 

27. 

Apr. 

28. 

Apr. 

28. 

Apr. 

28. 

Apr. 

28. 

Apr. 

29. 

Apr. 

30. 

May 

1. 

Mav 

1. 

May 

1. 

May 

1. 

Mav 

1. 

Mav 

1. 

.May 

1. 

May 

1. 

Mav 

1. 

May 

1. 

May 

1. 

May 

1. 

May 

1. 

May 

2. 

PAVING  AND  ROADS. 

.  Norfolk,    Neb Mar.  26 

Adv.  Mar.  25,  April  1. 
New   Castle,    Ind Apr.    8 

Adv.    Apr.   8. 

.  Princeton,    N.    J Apr.  IB 

,  Marinette,   Wis Apr.  15 

.  Albany,    N.    Y Apr.  15 

Boston,  Mass Apr.  15 

Bartow,    Fla Mar.  25 

Lawton,    Okla Mar.  25 

.  Berwyn,   111 Apr.     1 

Marinette,  Wis Apr.    1 

.  Luverne,    Minn Apr.     8 

.  Sheperdsville,    Ky Apr.     8 

.  Gloversville,  N.  Y Apr.  15 

Clarksdale,  Miss Apr.  15 

Lincoln,    Neb Apr.  15 

New  Haven,  Conn Apr.  15 

Massachusetts     Apr.   15 

Columbia,    Mo Apr.  15 

Troy,    N.    Y Apr.  15 

Paterson,    N.    J Apr.  15 

Michigan    City,    Ind .Apr.   15 

Ivanhoe,   Minn Apr.     8 

Rochester,   Mich Apr.     8 

Girard,  Ohio  Apr,  15 

New  Philadelphia,   Ohio..  Apr.  16 

New  York.  N.  Y Apr.  15 

Trenton,    N.    J Apr.  15 

Cleveland,    Ohio    Apr.  15 

Menominee,    Mich    Apr.  15 

Illinois     Apr.  15 

Tropico.   Cal Apr.   15 

Sarasota,   Fla Mar.  25 

Seymour,    Mo Apr.     1 

Bradentown,    Fla Apr.     1 

Albany,    N.    Y Apr.     1 

Adv.  Apr.  1  to  15. 

Eldora,  Iowa    Apr.  15 

Chicago,   111 Apr.  15 

Bartlett,    Tex    Apr.  15 

Buffalo.  N.  Y Apr.   15 

Spokane,   Wash Apr.     8 

Blackwell,  Okla Apr.     8 

Ohio    Apr.     8 

St.    Louis,    Mo Apr.  15 

Long   Island    City,    L.    I., 

N.  Y Apr.  15 

Lafayette,  Ala Apr.    1 

Everett,  Wash Apr.     8 

Seattle,   Wash Apr.     8 

Weston,    W.    Va Apr.     8 

New    Orleans,    La Apr.     8 

Jasper,    Ind Apr.  IB 

Bucyrus,    Ohio    Apr.     1 

Adv.  Apr.  1  to  15. 

Britt,    Iowa    Apr.     8 

Lewiston,    Idaho    Apr.     8 

Woonsocket,    R.    I Apr.     8 

Adv.   Apr.   8,   15. 

Dayton.  Ohio Apr.    8 

Belleville,  N.  J Apr.  15 

McKinney,  Tex Apr.  15 

Piqua,   Ohio    Apr.  15 

Adv.  Apr.  15. 
Maine Apr.  15 

Adv.  Apr.  15. 
Corning,    N.    Y Apr.     S 

Adv.  Apr.  8. 

Newark,   N.   J Apr.  15 

Winchester,  Ind ...Apr.  15 

West  Union,  W.  Va Apr.     8 

Spokane.  Wash Apr.     8 

Plymouth,  Ind Apr.  15 

Albany,    N.    Y Apr.  15 

Adv.  Apr.  15. 

Indiana     Apr.   15 

Jackson,  Tenn Apr.    1 

Gallon,   Ohio   Mar.  18 

Eveleth,    Minn Mar.  18 

Pontiac,    111 Apr.     1 

Wlnlock,  Neb Apr.     1 

Urbana,  Ohio   Apr.     8 

Hazard,   Ky , Apr.     8 

Hartford.  Conn Apr.     8 

Adv.   Apr.   8,   15. 
Newton,    N.   J Apr.     8 

Adv.   Apr.   8,   15. 

Colfax,     Wash Apr.  15 

Winchester,    Ind Apr.  15 

Washington,    D.    C Apr.  15 

Seattle,    Wash Apr.  15 

Indiana   Apr.  15 

Seattle,   Wash Apr.  15 


Bids  See  Eng. 

Close.  Record. 

May     2.   Indiana    Apr.   15 

May     2.  Albany,    N.    Y Apr.  15 

Adv.    Apr.    15. 

May    2.  BoonevlUe,   Ind Apr.  16 

May     2.   Woonsocket,    R.    I Apr.  16 

Adv.  Apr.  15. 

May     2.  Mt.  Vernon,  Wash Apr.  15 

.May     S.Albany,    N.    Y Apr.  15 

Adv.    Apr.    15. 
Binghamton.  N.  T Fab.  12 

Adv.  Feb.  12.  1». 


HYDRAULIC  CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Apr.  20.  Dredging,  Manistee,  Mich.  Apr.     1 

Adv.  Apr.  1  to  15. 
Apr.  20.  Ditches,        LawrencevlUe, 

111 Apr.  16 

Apr.  20.  Ditch,  St.  Peter,  Minn...  Apr.  15 

.Apr.  20.  Dam,    Gonzales,    Tex Apr.  15 

Apr.  20.  Pump      House,      Arcadia, 

Cal Apr.  15 

Apr.  21.  Ditch,   Roseau,  Minn Apr.  15 

Apr.  24.  Hyd.    Machinery,    Wheel- 
ing,  W.   Va Apr.     8 

Adv.  Apr.  8,  15. 
Apr.  24.  Drainage     Ditch,      Des 

Moines,  Iowa  Apr.  15 

Apr.  25.  Drain,  Hastings,  Mich....  Apr.    8 
Apr.  25.  Channel,  Maple  Park,  111.  Apr.  15 
Apr.  26.  Lock    Gates,    Etc.,    Pitts- 
burgh, Pa Apr.     1 

Adv.  Apr.  1  to  15. 
Apr.  26.  Dredging.    Buftalo.   N.    Y.  Apr.     1 

Adv.  Apr.  1  to  15. 
Apr.  26.  Riprap,   Tompkinsville, 

N.   Y Apr.     8 

Apr.  26.  D  r  e  d  ging,    Wilmington, 

Del Apr.     8 

Apr.  27.  Dock,  San  Francisco,  Cal.  Apr.    1 

Adv.  Apr.  1  to  15. 
Apr.  28.  Wharf,  Houston,  Tex Apr.    1 

Adv.  Apr.  1. 
Apr.  28.  Stone,   Philadelphia,  Pa..  Apr.  15 
Apr.  29.  Riprap    and    Capstones, 

Wilmington,   N.  C Apr.     1 

Adv.  Apr.  1,  8. 
Apr.  29.  Dredging,   San  Francisco, 

Cal Apr.     8 

Apr.  29.  Irrigation,    .Anderson,  Cal.  Apr.  15 
May     1.  Wharf,      Etc.,      Honolulu, 

Hawaii Mar.  26 

May     3.  Reclamation  Work,   Pow- 
ell, Wyo Apr.  15 

May    4.  Dredging,  New  York, 

N.  Y Apr.     8 

Adv.  Apr.  8,   15. 
May    5.  Irrigation,  Ft.  Shaw,  Mont.  Apr.    8 

Adv.  Apr.  8. 
May     6.  Leasing  Land  and  Water 

for     Power     Purposes, 

Louisville,    Ky Mar.  II 

Adv.  Mar.  11. 
May     8.  D  r  e  d  ging,    Wilmington, 

Del Apr.  15 

Adv.  Apr.  15. 
May  10.  Dredging,  Buffalo,  N.  Y..  Apr.  15 

Adv.  Apr.  15. 
May  15.  Dredging.  Bridgeport, 

Conn Apr.   15 

Adv.  Apr.  15. 

Sublet  Levee  Work,  Chi- 
cago, III Apr.    1 

Adv.  Apr.  1. 

Levee    Grading,     Vin- 

cennes,  Ind Apr.     8 

Adv.   Apr.  8,  15. 


PUBLIC    BUILDINGS   AND 
SCHOOLS. 

Apr.  17.  Napa,  Cal Apr.  15 

Apr.  18.  Columbus,   Ohio    Mar.  26 

Apr.  18.  Fort  Dodge,   Iowa Mar.  25 

Apr.  18.  Margie,  Minn Apr.     1 

Apr.  18.  Fort   Jennings,    Ohio Apr.     1 

Apr.  18.  Warren,    Ohio Apr.     1 

Apr.  18.  Anthon,    Iowa    Apr.     8 

Apr.  18.  Sharpsville,    Ind Apr.     8 

Apr.  18.  Jackson.    Ky Apr.     8 

Apr.  18.  Oakland,  Neb Apr.  15 

Apr.  19.  Arkadelphla,  Ark Mar.  ll 

Adv.  Mar.  11,  18. 

Apr.  19.  Hastings,    Minn Apr.     8 

Apr.  19.  Lansing,  Mich Apr.     8 

Apr.  19.  Spencer,   Ohio    Apr.  15 

Apr.  19.  Pittsburgh,    Pa Apr.  15 

Apr.  20.  Nlles,  Ohio  Apr.     1 

Apr.  20.  Carpenter,    Iowa    Apr.     1 

Apr.  20.  Forest  City,    Iowa Apr.     1 

Apr.  20.  New  York,  N.  Y Apr.  15 

Apr.  21.  Athens,  Ohio   Apr.     8 

Apr.  21.  Los  Angeles,  Cal Apr.  15 

Apr.  22.  Falls  City,  Wis Apr.  15 

Apr.  22.  Clontarf,  Minn Apr.  15 

Apr.  22.  Uniontown,    Pa, Apr.  15 

Apr.  22.  Elm  Mott,   Tex Apr.  15 

Apr.  24.  Delphi,    Ind Feb.  26 

Apr.  24.  Roseburg,  Ore Mar.  25 

Apr.  24.  L,ebanon,   Ohio    Apr.     1 

Apr.  24.  Huntington.  Ind Apr.     8 

Apr.  24.  Boxholm,   Minn Apr.     8 

Apr.  24.  Wallingford,  Conn Apr.     8 

Apr.  24.  Sheldon,  Iowa  Apr.  15 

Apr.  24.  Portland,  Me Apr.  15 

Apr.  24.  Joliet,   111 Apr.  15 

Apr.  24.  Massachusetts     Apr.  15 

Apr.  25.  Dover,   Ohio   Apr.     8 

Apr.  25.  Cochrane,  Ont Apr.  15 

Apr.  25.  Uniontown,    Pa Apr.  15 

Apr.  25.  Boardman,    Ohio Apr.  15 

Apr.  25.  Wascousta,     Mich Apr.  15 

Apr.  26.  Evansvllle,   Ind Mar.  25 

Apr.  26.  Newark.   N.   J Apr.     8 

Apr.  26.  Mason  City,  Iowa Apr.  16 

Apr.  27.  Portland,    Ind Mar.  25 

Adv.  Mar.  25. 

Apr.  27.  Wheelersburg,  Ohio   Apr.  15 

Apr.  28.  New  Orleans.   La Mar.  11 

Apr.  28.  Carbondale,   Pa Apr.  15 


Bids 
Close. 
Apr.  29 
Apr.  29 
Apr.  29, 
Apr.  30 
May  1 
May 
May 
May 
May 
May 
May 
May 
May 
May  _. 
May  10. 
May  13. 
May  15. 
May   15. 

May  17. 
May  18. 
May  19. 
May  20. 
May  25. 


See  Eng. 
Record. 

Strongville.    Ohio    Apr.     1 

Indian  Head,  Md Apr.  IB 

Lebanon,  Ind Apr.  IB 

New  Bedford,  Mass Apr.  15 

Gaylord,   Minn Apr.  15 

Norton,  Kan Apr.  IB 

Rensselaer,    Ind Apr.  IB 

Little  .Sioux,  Iowa Apr.  IB 

Bralnerd,   Minn Apr.  IB 

Oaklandon.    Ind Apr.  15 

Conesville,  Ohio  Apr.  IS 

Douds  Lcando,   Iowa Apr.  15 

Selma,  Iowa  Apr.  15 

Elkins,    W.   Va Mar.  26 

Evansvllle,   Ind Apr.     t 

Norfolk,    Va Apr.  15 

Newport,   R.   I Apr.     t 

Ft.   Huachuca,   Ariz Apr.  15 

Adv.  Apr.  15. 

Little  Falls,  Minn Apr.  15 

Durango,   Col Apr.  16 

Wenatchee,   Wash Apr.  15 

Cordova,  Alaska    Apr.  18 

Butler,    Pa Mar.  It 


PRIVATE    BUILDINGS. 

Apr.  20.  Taylorville,   111 Apr.     8 

Apr.  20.  Protection,   Kan Apr.     1 

Apr.  20.  Los   Angeles.   Cal Apr.  15 

Apr.  22.  Mankato,  Minn Apr.  15 

Apr.  25.  Hartford,  Conn Apr.    t 

Apr.  25.  Topeka,   Kan Apr.  15 

Apr.  27.  Flandreau,   S.  D Apr.  15 

May     1.  Akron,  Ohio   Mar.  1> 

May     1.   San    Bernardino,    Cal Apr.     8 


NEW    INDUSTRIAL   PLANTS. 

Apr.  20.  Baltimore,    Md Apr.     1 


MISCELLANEOUS. 

Apr.  17.  Sale     of     Dredge,     Grand 

Rapids,    Mich Mar.  26 

Adv.  Mar.  25  to  Apr.  15. 
Apr.  17.  Fire  Equipment,  Ashland, 

Ky Apr.     1 

Adv.  Apr.  1. 
Apr.  17.  Road    Roller,    Brookline, 

Mass Apr.  15 

Road  Oil,  Albany,  N.  Y. .  Apr.  15 

Road  Oil,  New  Haven, 
Conn Apr.  15 

Cement,  Leavenwortli, 
Kan Apr.  15 

Crushed  Stone,  Fort 
Wayne,  Ind Apr.  16 

Cement,  Ottawa,   Ont Apr.  16 

Fire  Escapes,  Boston, 
Mass Apr.  IB 

Sprinkling  System,  Pitts- 
burgh,   Pa Apr.  15 

Freight  Handling  Winches 
For  Sale,  Boston,  Mass..  Apr.     1 
Adv.  Apr.  1. 

Elevator.  Parkersburg, 
W.   Va Apr.     8 

D  r  e  d  ging,  St.  FVancis- 
ville,  III Apr.     8 

Disposal  of  Ashes,  Wash- 
ington, D.   C Apr.     I 

Adv.   Apr.   8. 

Road  Roller,  Evansvllle, 
'nd Apr.     8 

Cement,  New  York,  N.  Y.  Apr.  15 

Sale  of  Tracks,  Drills  and 

Jacks,  Panama Apr.  15 

Adv.  Apr.  15. 

Walls,  etc.,  Boston,  Mass.  Apr.  15 

Steel  Towers,  Cordova, 
Alaska   Mar.  11 

Road  Oiling  Machine,  St. 
Peter,    Minn Apr.  IS 

Removing  Wreck,  Phila- 
delphia, Pa Apr.  15 

Concrete      mixer,      Mont- 

clair.    N.    J Apr.  IB 

Adv.  Apr.   15. 
Apr.  25.  Fences,  Contract  173,  New 

York,  N.  Y Apr.     S 

Adv.  Apr.  8. 

Tunnels,  Dixon,  III Apr.  15 

Supplies,  Panama   Apr.  15 

Centrifugal  Pump,  Boil- 
ers. Etc..  Pasadena,  Cal.  Apr.  16 

El.  Ry.,  New  York,  N.  Y.  Apr.  15 

Asphaltum,  Etc.,  Panama  Apr.  15 

Rutherford.    N.    J Apr.  15 

Steel  Towers,  Keyport, 
Wash Apr.  15 

Cement.  Etc.,  West- 
mount,  Que Apr.     1 

Cement,  Washington, 
D.    C Apr.  16 

Automatic  Sprinkling  Sys- 
tem In  Almshouse,  Hart- 
ford, Conn Apr.  IS 

V  e  n  tllating  Apparatus, 
Richmond,  Va Apr.  IB 

Steps,  Etc..  Jefferson 
City,  Mo Apr.    a 

Vacuum  Cleaning,  Los 
Angeles,  Cal Apr.  U 

Cross  Ties,  Anchorage, 
Alaska  Apr.  16 

Concrete  Walls,  E  t  c, 
Mandan,  N.  D Apr.  16 

Adv.    Apr.    15. 
May  15.  Terracing    Hill,    Mandan, 

N.   D Apr.  16 

Adv.   Apr.    15. 
Heating     Plant,     Tucson, 

Ariz Apr.  U 

Adv.  Apr.  16. 


Apr. 
Apr. 

17. 
17. 

Apr. 

18. 

Apr. 

18. 

Apr. 
Apr. 

18. 
18. 

Apr. 

19. 

Apr. 

20. 

Apr. 

20. 

Apr. 

20. 

Apr. 

20. 

Apr. 

20. 

Apr. 
Apr. 

20. 
21. 

Apr. 
Apr. 

21. 
22. 

Apr. 

24. 

Apr. 

24. 

Apr. 

24. 

Apr. 
Apr. 
Apr. 

25. 
26. 
25. 

Apr. 
Apr. 
Apr. 
Apr. 

27. 
27. 
28. 
29. 

Apr. 

30. 

May 

1. 

May 

2. 

May 

3. 

May 

4. 

May 

8. 

Jun. 

15. 

May  15. 
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Bids  open  April  20.  1}16. 

fflGHWAY  IMPROVEMENTS 

OFFICE  OF  THE  STATE  COMMIS- 
SIONER OF  HIGHWAYS 
ALBANY.    N.     Y. 

Sealed  proposals  will  be  received  toy  the 
andersigned  at  their  office.  No.  55  Lan- 
caster Street,  Albany,  K.  Y..  at  1  o'clock 
p.  m.,  on  Thursday,  the  20th  day  of  April, 
1916,  tor  the  improvement  of  the  high- 
ways in  the  following  counties : 

Onondaga  (two  highways,  2.40,  5.12)  : 

Saratoga   (approximately  5.74)  : 

Ulster  (approximately  0.49)  ;  together 
with  a  concrete  bridge. 

Maps,  plans,  speciflcations  and  esti- 
mates may  be  seen  and  proposal  forms 
obtained  at  the  office  of  the  Commission  in 
Albany,  N.  Y.,  and  also  at  the  offices  of 
the  division  engineers  in  whose  divisions 
the  roads  are  to  be  improved.  The  ad- 
iTrnnsnn  of  the  division  engineers  and  the 
counties  in  which  they  are  in  charge  will 
be  furnished  on  request. 

The  especial  attention  of  bidders  is 
called  to  "General  Information  for  Bid- 
ders" In  the  itemized  proposal,  speclflca- 
tiona  and  contract  agreement 

EDWIN  DUFFEY, 

Commissioner. 

1.  J.  MORRIS, 
Secretary. 

Bids  open  April  25,  1916. 

STREET  IMPROVEMENT 

BUCYRUS,  OHIO. 

Sealed  proposals  for  the  improvement 
of  twelve  streeU,  totaling  100,000  sq.  yd. 
in  the  City  of  Bucyrus,  Ohio,  will  be  re- 
ceived until  12  o'clock  noon,  Tuesday, 
April  25,  1916. 

Speciflcations  cover  brick,  concrete,  as- 
phalt and  asphalt  block.  Part  concrete 
foundation,  part  old  macadam. 

Plans  and  speciflcations  can  be  seen 
and  bidding  blanks  can  be  procured  at  the 
office  of  the  City  Civil  Engineer.  Bucyrus, 
Ohio. 

Local  certified  check  for  J300  for  each 
street,  payable  to  M.  J.  Lutz,  Director  of 
Public  Service. 

F.   L.    NIEDERHEISER, 

City  Civil  Engineer. 

AUGUST  BROEMEL, 

City  (3lerk. 

Bids  open  May  1,  1916. 

GRADING  IN  SUSSEX  COUNTY 

NEWTON,  N.  J. 
Notice  is  hereby  given  that  sealed  bids 
will  be  received  by  the  Board  of  Free- 
holders of  the  Ctounty  of  Sussex  for  the 
grading  of  the  Ross's  Comer  Sussex 
Road  in  the  Townships  of  Frankford  and 
Wantage  in  the  County  of  Sussex  ;  esti- 
mated amount  of  excavation  55,190  cubic 
yards  of  earth  and  5500  cubic  yards  of 
rock ;  and  will  be  opened  and  read  in 
public  in  the  Freeholders  Room  in  New- 
ton, N.  J.,  on  Monday,  May  1,  1916,  at 
eleven  A.  M. 

Drawings,  specifications  and  forms  of 
bid  contract  and  bond  for  the  proposed 
work,  prepared  by  Harvey  Snook,  County 
Engineer,  and  approved  by  the  State  Com- 
missioner of  Public  Roads,  have  been  filed 
in  the  office  of  said  engineer  at  Newton. 
N.  J.,  and  of  said  Commissioner  at  the 
State  House,  Trenton,  N.  J.,  and  may  be 
liupected  by  prosi>ectlve  bidders  during 
boaiiMaa  hours.  Bids  must  be  made  on 
the  standard  proposal  forms  in  the  man- 
ner designated  therein  and  required  by 
the  ■peciflcations,  must  be  Inclosed  in 
sealed  envelopes,  bearing  the  name  and 
address  of  the  bidder  on  the  outside,  ad- 
dressed to  the  Board  of  Freeholders,  and 
mtiat  be  accompanied  by  a  certified  check 
or  cash  for  not  less  than  one  thousand 
d<dlars  and  be  delivered  at  the  plac$  and 
at  the  time  above  named.  The  standard 
proposal  form  is  attached  to  the  specifica- 
tions, copies  of  which  will  be  furnished  on 
application  to  engineer. 

By  order  of  the  Board  of  Freeholders  of 
Sussex  C^ounty. 

R.  L.  SLATER. 
Clerk. 


Official  Proposal  Announcements 

Price,  $2.40  an  inch. — Copy  can  be   received   until 
Thursday  10  a.  m.  for  issue  mailed  the  next  morning 


Bids  open  April  18,  1916. 

PROPOSAL  FOR  THE  CON- 
STRUCTION OF  A  REIN- 
FORCED CONCRETE  BRIDGE 
OVER  THE  MERRIMACK 
RIVER  AT  PAWTUCKET  FALLS 
AND  FOR  THE  REMOVAL  OF 
THE  PRESENT  STRUCTURE; 
AND  THE  ALTERATION  OF 
THE  PRESENT  BRIDGE  OVER 
THE  NORTHERN  CANAL 

CITY    OF    LOWELL,    MASS. 

Sealed  proposals  directed  to  the  City 
Clerk  will  be  received  by  the  Municipal 
Council  of  Lowell,  Mass.,  at  City  Hall, 
until  10  a.  m.,  Tuesday,  April  18,  1916,  for 
the  construction  of  a  reinforced  concrete 
bridge  over  the  Merrimack  River,  at  Paw- 
tucket  Falls,  and  for  the  removal  of  the 
present  structure ;  and  the  alteration  of 
the  present  bridge  over  the  Northern 
C!anal. 

Plan  and  profile  of  the  bridge  site,  to- 
gether with  general  information  regard- 
ing the  proposed  structure  may  be  ob- 
tained from  Mr.  Stephen  Kearney,  City 
Engineer,  Lowell,  Mass.,  upon  deposit  of 
flfteen  dollars  ($15.00).  which  deposit  will 
be  refunded  upon  the  return  of  all  papers 
in  fair  condition. 

All  contractors  will  be  required  to  sub- 
mit with  their  proposals  detail  drawings 
and  speciflcations  giving  full  information 
regarding  unit  stresses  and  loading  used 
in  the  design,  all  of  which  will  be  subject 
to  the  approval  of  the  City  Engineer. 

Each  bid  must  be  accompanied  by  a  cer- 
tified check  for  the  sum  of  five  thousand 
dollars  ($5,000),  drawn  to  the  order  of 
the  Treasurer  of  the  City  of  Lowell. 

The  Municipal  Council  of  the  CHty  of 
Lowell,  Mass.,  reserves  the  right  to  reject 
arty  or  all  proposals  or  any  part  thereof. 

Per  order  Municipal  Council. 

CHAS.  J.  MORSE, 
Comm.  of  Streets  and  Highways. 


Bids  open  April  20,  1916. 

WATER  WORKS  SYSTEM 

HARLOWTON,  MONT. 
Sealed  proposals  will  be  received  by  the 
Town  of  Harlowton,  Meagher  County, 
Mont.,  until  5  p.  m..  April  20,  1916.  at  the 
Council  Chambers  in  Harlowton,  Mont., 
for  furnishing  materials,  machinery  and 
constructing  a  complete  water-works  sys- 
tem for  the  said  town,  in  accordance  with 
plans  and  speciflcations  on  file  in  the  office 
of  the  Town  Clerk  at  Harlowton,  Mont., 
and  In  the  office  of  George  E.  Baker,  the 
Consulting  Engineer,  at  Whitehall,  Mont. 
This  work  includes  furnishing  motor  or 
gasoline  engine,  pump,  fire  hydrants,  gates, 
water-pipe,  pump  station,  and  equipment 
as  shown  on  plans. 

Each  proposal  must  be  accompanied  by 
a  certified  check  for  flve  per  cent  ( 5  % ) 
of  the  amount  of  the  bid.  but  to  be  not 
less  than  three  hundred  dollars  ($300.00), 
made  payable  to  the  Town  of  Harlowton. 
Mont.,  as  evidence  of  good  faith.  Specifl- 
cations, form  of  proposal,  contract  and 
plans  may  be  seen  at  the  office  of  the 
Town  Clerk  in  Harlowton.  Mont.,  or  will 
be  mailed  upon  application  to  the  Engi- 
neer, in  Whitehall,  Mont.,  accompanied  by 
the  payment  of  five  dollars  ($5.00)  for  the 
speciflcations  and  form  of  proposal  and 
contract,  and  flve  dollars  ($5.00)  for  the 
plans. 

The  right  Is  reserved  to  reject  any  or 
all  bids. 

OEX3.  B.  BAKER, 

Consulting  Engineer 
FRED  W.  BARRON.  Mayor. 
S.  K.  CAMPBELL.  Town  Clerk. 


Bids  open  April  27.  1916. 

NOTICE   TO   CONTRACTORS. 

CONCRETE  GRAVING  DOCK 
FOR  SAN  FRANCISCO,  CAL. 

Sealed  bids  for  the  construction  of  a 
concrete  graving  dock  at  HUNTER'S 
POINT.  SAN  FRANCISCO,  one  thousand 
(1000)  feet  long  by  one  hundred  and 
twenty  (120)  feet  wide,  with  a  depth  of 
forty  (40)  feet  over  sill  at  mean  high 
water,  for  the  UNION  IRON  WORKS 
DRY  DOCK  COMPANY,  will  be  received 
at  the  offices  of  said  company.  No.  260 
California  Street,  San  Francisco,  up  to 
Thursday,   April    27,    1916. 

Plans    and    speciflcations    prepared    by 
Howard   C.   Holmes,   Consulting  Engineer, 
are  on  file  and  may  be  seen  at  the  offices 
of— 
Union  Iron  Works  Dry  Dock  Company, 
260  California  St.,  San  Francisco. 
Howard   C.   Holmes.  Consulting  Engineer, 
112  Market  St..  San  Francisco. 
Bethlehem  Steel  Corporation, 
111  Broadway,  New  York. 
Each  prospective  bidder  may  obtain  one 
copy     of    said    plans,    speciflcations    and 
other   information   by   depositing  certifled 
check  for  One  Hundred  Dollars  as  a  guar- 
antee for  their  return. 

Any    further    information    will    be    fur- 
nished on  application  to 
UNION  IRON  WORKS  DRY  DOCK  COM- 
PANY, 
260  California  St.,  San  Francisco, 
or  to 
HOWARD  C.  HOLMES, 

Consulting  Engineer, 

Santa   Marina    Building, 

112  Market  St.,  San  Francisco. 


Bids  open  April  26,  1916. 

INTERCEPTING  SEWER 

BINGHAMTON,  N.  Y. 

Sealed  proposals  for  the  construction  of 
Section  One  of  the  Main  Intercepting 
Sewer  will  be  received  by  the  Board  of 
Contract  and  Supply  at  Its  offices  in  the 
Municipal  Building,  Collier  Street,  Bing- 
haraton.  N.  Y.,  until  2 :30  p.  m..  on 
Wednesday.  April  26.  1916. 

The  work  involves  the  furnishing  and 
placing  of  approximately  400  Un.  ft.  of 
6-ln.  V.  T.  pipe  sewer.  400  Un.  ft.  of  12-ln. 
V.  T.  pipe  sewer.  1200  Un.  ft.  of  15-in.  V. 
T.  pipe  sewer,  1300  Un.  ft.  of  18-in.  V.  T. 
pipe  sewer.  4000  lin.  ft.  of  24-in.  V.  T. 
pipe  sewer,  1600  Un.  ft.  of  36-ln.  mono- 
lithic concrete  or  reinforced  concrete  pipe 
sewer.  1100  lin.  ft.  of  42-in.  monolithic 
concrete  or  reinforced  concrete  pipe  sewer, 
5000  Un.  ft.  of  48-in.  monolithic  concrete 
or  reinforced  concrete  pipe  sewer,  four 
River  Crossings  and  various  other  appur- 
tenances. 

Plans  and  speciflcations  may  be  con- 
sulted and  proposal  blanks  may  be  se- 
cured from  the  City  Engineer,  Municipal 
Building,  Blnghamton,  N.  Y.  A  charge  of 
ten  ($10)  dollars  will  be  made  for  each 
set  of  plans  and  speciflcations  taken  from 
the  office.  This  money  will  not  De  re- 
funded. Checks  should  be  made  payable 
to  the  Comptroller  of  the  City  of  Blng- 
hamton. 

A  certifled  check  for  $7,500  shall  ac- 
company all  bids. 

Bidders  are  required  to  visit  the  site 
of  the  work  before  submitting  bids.  Pro- 
posal forms  contain,  under  oath,  a  state- 
ment that  this  provision  has  been  com- 
piled with  and  any  proposal  not  contain- 
ing such  a  statement  will  be  rejected  as 

informal.  

W.  EARL  WELLER, 

City  Engineer. 


Bids  open  April  25.  1916. 

WATER  DRAINS  AND  PAVING 

WOONSOCKET.  R.  I. 
Sealed  proposals  will  be  received  by  the 
Board  of  Aldermen  of  the  City  of  Woon- 
socket,  R.  I.,  at  the  Aldermen's  Chambers. 
City  Hall.  Woonsocket.  R.  I.,  until  8.1.". 
p.  m.,  Tuesday,  April  25.  1916.  at  which 
time  and  place  proposals  will  be  publicl.v 
opened  and  read.  Said  Board  of  Alder- 
men will  be  in  session  at  8  p.  m..  for  the 
purpose  of  receiving  proposals  for  the  fol- 
lowing work. 

PAVING. 

CONTRACT  No.  1.  For  paving  with 
granite  blocks  on  concrete  foundation. 
East  School  Street  from  North  Main 
Street  to  east  line  Pond  Street ;  Allen 
Street  from  Bernon  Street  northerly ; 
Corey  Street  from  North  Main  Street  to 
Blackstone  Street ;  Prospect  Street  from 
North  Main  Street  to  Prospect  Street : 
Court  Street  from  Main  Street  to  bridge. 

CONTRACT  No.  2.  For  paving  with 
granite  blocks  on  concrete  foundation. 
Social  Street  from  Monument  Square  to 
George  Street. 

CONTRACT  No.  3.  For  paving  with 
granite  blocks  on  concrete  foundation. 
Winter  Street  from  Harris  Avenue  to 
North  Main  Street. 

CONTRACT  No.  4.  For  paving  with 
granite  blocks  on  concrete  foundation. 
Cumberland  Street  from  end  of  brick 
paving  to  south  line  Cass  Avenue. 

SURFACE  WATER  DRAINS. 

CONTRACT  No.  1.  For  building  sur- 
face water  drains  in  East  School  Street 
from  North  Main  Street  to  Social  Trench ; 
Winter  Street  from  Summer  Street  to 
present  drain  near  Temple  Street ;  Winter 
Street,  from  Privilege  Street  to  beyond 
the  N.  Y.,  N.  H.  &  H.  R.  R. :  Social  Street 
from  Mill  Street  to  Pond  Street;  Social 
Street  from  Elm  Street  to  George  Street ; 
in  Elm  Street  from  Social  Street  to 
Peters  River. 

CONTRACT  No.  2.  For  building  surface 
water  drains  in  Carrington  Avenue  from 
Greene  Street  to  Park  Avenue  and  from 
Roberts  Street  to  ManviUe  Road  ;  in  Man- 
ville  Road  from  Carrington  Avenue  to 
Davison  Avenue  ;  in  Lowland  Street  from 
Park  Place  to  end  of  present  drain ;  in 
Mason  Street  from  Cherry  Brook  to  Fifth 
Avenue. 

Each  item  must  be  considered  a  separ- 
ate proposal  and  each  proposal  must  be 
accompanied  by  a  certified  check  for 
($500)  Five  Hundred  Dollars,  drawn  and 
made  payable  to  the  order  of  the  City 
Treasurer  of  the  City  of  Woonsocket  as 
surety  that  if  a  proposal  is  accepted,  a 
contract  will  be  entered  into. 

Proposals  must  be  on  forms  provided. 
Specifications  and  form  of  proposals  for 
paving  may  be  obtained  at  the  office  of  the 
City  Engineer  upon  deposit  of  $2.  Plans, 
speciflcations  and  form  of  contract  and 
proposal  may  be  obtained  at  the  office  of 
the  City  Engineer  -upon  deposit  of  $5. 
Deposits  will  be  returned  if  plans  and 
speciflcations  are  returned  in  good  condi- 
tion. 

The  right  to  reject  any  or  all  bids  is 
expressly  reserved  as  the  interest  of  the 
city  may  appear. 

GEORGE  H.    BMMOTT, 

President : 
TELESPHORE  DESROSIERS, 
CHARLES    D.    SOUTHWICTK, 
JAMES  F.  CARROLL, 
ADRIEN    H.   SYLVESTRE. 

Board  of  Aldermen. 

FRANK  H.   MILLS, 
City  Engineer. 


GRADING  WORK  TO  LET 

1,700,000  cu.  yds.  earth  for  drag  lines 
and  teams,  on  Wabash  River  Levee,  at 
Vincennes.  Ind. 

Apply  at  our  Chicago  office.  Continental 
and  Commercial  Bank  Building,  or  A.  W. 
Rlney.  Superintendent.  Grand  Hotel.  Vin- 
cennes. Ind. 

MacARTHUR  BROTHERS  COMPANY. 


CONTRACTING  NEWS 


Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


THAT  the  cost  of  production  of  steel,  one  of 
the  most  important  materials  of  construc- 
tion work,  has  permanently  gone  up  and  is 
not  likely  to  come  down  for  a  long  time  is  the 
interpretation  put  upon  the  decision  of  the  steel 
makers  to  raise  the  price  of  steel  rails.  For  fif- 
teen years  Bessemer  rails  have  sold  at  $28  a  ton 
and  open-hearth  rails  at  $30  a  ton.  If  the  pres- 
ent increased  prices  of  other  steel  products  were 
due  simply  to  greatly  increased  temporary  de- 
mand and  not  to  changes  in  the  cost  of  manu- 
facture, the  prices  of  rails  would  now  be  kept 
steady,  as  throughout  other  periods  of  change  in 
the  steel  market.  As  a  matter  of  fact  the 
scarcity  of  labor  in  this  country  is  resulting  in  a 
more  or  less  general  and  permanent  rise  in  the 
level  of  wages.  Close  observers  have  pointed 
out  that  this  situation  holds  elements  of  danger 
to  the  entire  business  structure  of  this  country 
at  the  close  of  the  present  war.  It  is  possible 
that  the  cost  of  production  in  the  United  States 
will  be  raised  permanently  above  the  level  at 
which  our  products  can  compete  with  those  of 
other  nations  in  the  markets  of  the  world.  It  is 
to  be  hoped  that  the  rise  will  not  be  so  general 
nor  so  great  as  to  produce  this  result,  as  con- 
struction work  would  be  the  first  to  feel  and  the 
last  to  recover  from  the  readjustment  that  would 
inevitably  follow  such  conditions  at  the  close  of 
the  European  War. 

Buildings 

The  lowest  bid  received  for  constructing  the 
post  oflBce  at  Wilmington,  N.  C,  was  $368,000. 
The  following  large  building  contracts  have  been 
awarded:  New  York  City,  $250,000  residence; 
Philadelphia,  $250,000  factory;  Cleveland,  $2,- 
500,000  hotel;  Euclid,  Ohio,  $800,000  manufac- 
turing plant.  Bids  are  desired  April  30  at 
Chester,  Pa.,  for  constructing  a  $350,000  office 
building. 

The  following  new  proposed  building  work  is 
noted:  Flushing,  L.  I.,  $250,000  factory;  Chi- 
cago, plans  being  prepared,  $250,000  apartment 
house,  and  $200,000  apartment  house.   Peoria,  111., 


$450,000  steel  mill  to  be  built;  St.  Louis,  $2,000,- 
000  hotel  to  be  built;  Grand  Rapids,  Mich.,  $375,- 
000  school  building  construction  approved;  St. 
Paul,  $250,000  addition  to  hospital  to  be  built. 

Bridges  and  Roads 

Road  work  was  much  more  active  last  week, 
especially  in  point  of  bids  desired.  Among  the 
contracts  awarded  were  the  following:  Massa- 
chusetts Highway  Commission,  several  contracts, 
$85,000;  Hartford,  Conn.,  paving  work,  $75,000; 
Belvidere,  N.  J.,  road  contract,  $112,000;  Mary- 
ville,  Tenn.,  road  contracts,  $300,000;  Cleveland, 
Ohio,  paving  contracts,  $100,000;  South  Bend, 
Ind.,  paving  contracts,  $130,000;  Audubon,  Iowa, 
paving  work,  $88,000;  Valesco,  Tex.,  highway 
bridge  over  Brazos  River,  $100,000;  Pueblo,  Col., 
paving  work,  $123,000. 

Bids  are  desired  on  the  following  work:  Phila- 
delphia, April  25,  paving  work,  $273,000;  La- 
fayette, Ala.,  April  24,  28  miles  road  work;  Gulf- 
port,  Miss.,  May  1,  60  miles  road  work;  Ohio 
highway  commissioner,  April  28,  country  road 
work,  $1,130,000;  South  Bend,  Ind.,  May  16, 
paving  work,  $154,000;  Marshalltown,  Iowa,  May 
8,  63,000  sq.  yd.  concrete  pavement;  Seattle, 
April  24,  paving  work,  $310,000. 

The  prospective  work  noted  includes:  Bridge- 
port, Conn.,  $2,275,000  voted  for  paving;  Rich- 
mond, Va.,  plans  completed  for  road  work  to  cost 
$222,000;  Conshohocken,  Pa.,  highway  bridge 
planned,  cost  $250,000;  Jacksonville,  Fla.,  $208,- 
000  road  bonds  sold;  Dayton,  Ohio,  $200,000  road 
bonds  sold;  Minneapolis,  estimate  submitted  for 
boulevard  to  cost  $197,000;  Salt  Lake  City,  $212,- 
000  authorized  for  paving  work. 

Waterworks  and  Sewers 

Bids  have  been  opened  in  New  York  City  for 
water  main  construction  to  cost  $55,000.  Ocala, 
Fla.,  has  awarded  contracts  amounting  to  $107,- 
000  for  waterworks  construction.  Bids  are  de- 
sired at  Wilmington,  Del.,  for  constructing  a 
large  mechanical  filter  plant.  Ironton,  Ohio, 
plans  to  build  a  $250,000  filtration  plant.     Law- 


rence, Kan.,  expects  to  spend  $200,000  improving 
recently  acquired  water  plant.  The  sum  of  $400,- 
000  for  waterworks  has  been  voted  at  Albu- 
querque, N.  M.  Waterworks  construction  esti- 
mated to  cost  $175,000  is  contemplated  at  Bakers- 
field,  Cal. 

Bids  have  been  opened  in  Brooklyn,  N.  Y.,  for 
sewer  work  to  cost  $345,000.  Contract  has  been 
awarded  at  Philadelphia  for  constructing  an 
intercepting  sewer  at  $185,000.  The  sewag^e 
disposal  plant  to  be  built  at  Milwaukee,  for  which 
$1,560,000  is  available,  is  to  be  let  May  25.  A 
$60,000  sewer  system  in  addition  to  a  disposal 
plant  is  contemplated  at  Marlboro,  Mass.  The 
sum  of  $200,000  has  been  authorized  for  sewer 
construction  at  Westerley,  B.  I.  A  committee  is 
to  investigate  the  question  of  building  a  $1,000,- 
000  sewage-disposal  plant  at  New  Haven,  Conn. 
Plans  have  been  approved  for  a  $70,000  sewage 
system  in  Hoboken,  N.  J.  Tulsa,  Okla.,  has 
sold  $100,000  sewer  bonds. 

Miscellaneous 

A  contract  for  an  additional  section  of  the 
Dorchester  Tunnel  in  Boston  has  been  awarded 
at  $347,000.  The  contract  for  disposing  of  New 
York  City's  garbage,  involving  the  construction 
of  a  large  reduction  plant  on  Staten  Island,  was 
awarded  on  April  10.  The  lowest  bid  opened  in 
New  York  City  for  removing  Coenties  Reef  in 
the  East  River  was  $197,000.  The  construction 
of  a  $1,000,000  ore  dock  has  been  contracted  for 
at  Ashland,  Wis. 

A  viaduct  for  eliminating  grade  crossings  at 
Cheektowaga,  N.  Y.,  has  been  ordered  built  by 
the  State  public  service  commission  at  a  cost  of 
$400,000.  The  Mississippi  Legislature  has  au- 
thorized expenditures  amounting  to  $2,500,000 
for  the  repair  and  maintenance  of  levees  in  two 
Mississippi  districts.  Instructions  have  been 
issued  to  increase  the  height  of  the  Fairmont 
dam  near  Los  Angeles  at  a  cost  of  $150,000.  Two 
California  irrigation  projects  are  reported,  one  to 
cost  $1,000,000  at  Terra  Bella,  and  one  to  cost 
$1,500,000  at  Lindsay. 


WATERWORKS 


PROPOSED  WORK. 

Perry,  N.  Y. — Plans  for  filtration  plant 
submitted  to  State  Conservation  Commit- 
tee for  approval.  C.  C.  Hopkins,  Engi- 
neer, Cutler  Bldg.,  Rochester;  O.  N.  Bol- 
tere.  Village  Clerk. 

Mlllville,  N.  J. — The  Supreme  Court  at 
Trenton  has  affirmed  ordinance  passed  by 
Mlllville  to  acquire  municipal  water  plant 
by  purchasing  Mlllville  Water  Co.  and 
Peope's  Water  Co.'s  plants. 

Frostburg,  Md. — William  Harvey,  Town 
Engineer,  estimates  cost  of  rebuilding 
Old  Reservoir,  to  have  a  capacity  of 
4,000,000,  at  $10,801. 

Maryland. — Following  are  bills  signed 
by  Governor:  Authorizing  money  for 
roads  in  Howard  County  (EUicott  City, 
County  Seat),  authorizing  Kensington  to 
borrow  money  for  water  works;  authoriz- 
ing hospital  in  Charles  County  (L#a  Platte, 
County  Seat);  school  bond  issue  for 
Washington  County  (Hagerstown,  County 
Seat);  Bridge  across  Potomac;  improv- 
ing Main  Street  in  Queenstown;  author- 
izing Cambridge  to  borrow  money  to  pave 
streets;  bridge  loan  for  Talbot  County 
(Eaaton,  County  Seat):  road  from  Aber- 
<leen  to  Cowenton;  drawbridge  across 
Sinepuxet  Bay;  bond  issue  for  roads  in 
Montgomery  County  (RockvlUe,  County 
Seat). 

Takoma  Park,  Md.— Mayor  S.  W.  Will- 
iams authorized  to  ensage  an  engineer 
for  the  propo.-ifid  $25,000  reservoir  recent- 
ly authorized  by  citizens. 

St.  George,  S.  C. — Water  works  bonds 
for  $15,000  will  be  sold  May  1  by  M.  C. 
Hall,  Comr.  Public  Works. 

TIfton.  Ga.— See  "Publlo  Buildings  and 
Schools." 

Florence,  Ala. — All  bids  opened  April 
10  for  constructing  a  filtration  plant,  con- 
crete basins,  buildings  and  piping,  pump, 
etn.,  have  been  rejected  as  being  In  ex- 
cess of  amount  available;  city  will  do 
work,  under  supervision  of  Knight  & 
Quayle  of  Chattanooga.  Tenn.  C  H. 
.Jordan,   Commissioner   Public   Properly. 


Defiance,  Ohio. — Purchasing  plant  of 
local  water  company  or  construction  of 
new  plant  Is  contemplated  by  city. 

Ironton,  Ohio.— Water  bonds  for  $250,000 
fur  constructing  filtration  plant  will  be 
sold  May  16  by  Percy  W.  Dean,  City  Au- 
ditor. Walter  L.  Watson,  Engineer, 
Ironton. 

Salem,  Ohio. — City  Council  authorized 
Service  Director  to  sell  $50,000  water 
works  improvement  bonds. 

Youngstown,  Ohio. — Deep  Rock  Water 
Co.  considering  purchasing  water  works 
operated  by  Realty  Security  Co.  east  of 
I'leasant  Grove. 

Highland  Park  (P.  O.  Detroit),  Mich.— 
City  Council  considering  constructing  a 
pipe  line  from  pumping  station  on  De- 
quindre  Avenue  to  24-in.  main  on  Wood- 
ward Avenue;  cost  about  $50,000. 

Sheboygan  Falls,  Wis. — Citizens  April  4 
voted  to  issue  bonds  for  constructing 
water  works.  Sanitary  sewer  and  elec- 
tric light  plant  al.so  contemplated.  J. 
Donohue,  Sheboygan,  Engineer;  Frank  R. 
Kroeger,  City  Clerk. 

Cedar  Rapids,  low/a.  —  Park  Avenue 
Kealty  Co.  had  plans  prepared  for  water 
system  in  Bever  Woods  addition  calling 
for  10,800  ft.  of  6-in.  c.-l.  pipe;  also  for  a 
sewer  system  calling  for  10.700  ft.  6  and 
S-in,  pipe.  P.  A.  Greene,  Engineer,  care 
(if  .Vnderson  Land  Co.,  401  Masonic  Tem- 
jjle.    Resident  Engineer. 

West  St.  Paul,  Minn.— Village  Council 
considering  securing  water  system.  Ad- 
dress Ambrose  Bill,  West  St.  Paul,  for 
further  information. 

Lawrence,  Kan. — City  is  desirous  of  se- 
curing propositions  from  consulting  engi- 
neers for  the  furnishing  of  plans,  etc.,  for 
the  improvements  to  be  made  to  the  lately 
purchased  water  plant;  improvements  to 
cost  $200,000,  propositions  to  be  in  by 
April  24.     E.  H.  Dunmire,  City  Engineer. 

Oskaloosa,  Kan. — Citizens  voted  $32,500 
bonds  for  installation  of  water  works. 
.\ddress  City  Clerk. 

Alliance,  Neb. — Contract  soon  to  be  let 
lor  constructing  a  reinforced  concrete  res- 
ervoir to  cost  $8,000.  Grant  &  Fulton, 
En^rs.,  Lincoln:  Carter  Calder,  City  Clerk. 


Overton,  Neb. — Citizens  voted  in  favor 
of   constructing   water  works. 

Sheridan,  Mont. — Reported  George  E. 
Baker,  Whitehall,  Mont.,  engaged  to  pre- 
pare    plans     for     water     works     to     cost 

$20,000. 

Martin,  Tex. — See  "Sewerage  and  Sew- 
age Disposal." 

Kennedy,  Tex. — Election  to  be  held  May 
16  to  vote  $32,000  bonds  for  constructing 
water  works  and  sewerage.  Address  City 
Commissioners. 

Clinton,  Okla. — Construction  of  water 
works  system  contemplated.  Address  City 
Clerk. 

Dustin,  Okla. — City  Council  authorized 
improvements  to  water  works  costing 
$5,000.  J.  H.  Swafford,  Pres.  Board  of 
Aldermen. 

Castle  Rock,  Col.— Citizens  voted  $40,000 
bonds  for  rebuilding  municii>al  water 
works. 

Alamogordo,  N.  M. — Citizens  voted  $300,- 
000  bonds  for  water,  light  and  ditch  sys- 
tem.    Address  City  Clerk. 

Albuquerque,  N.  M. — Citizens  voted 
$400,000  bonds  for  water  works.  Address 
City  Clerk. 

Las  Cruces,  N.  M. — Citizens  voted  $19,- 
000  bonds  for  water  works  and  sewer  im- 
provements.   Address  City  Clerk. 

Coulee  City,  Wash. — Reported  Box  & 
Noe  of  Coulee  City,  real  estate  dealers, 
have  applied  to  Council  for  a  50-year 
franchise  to  Install  water  works  and  dis- 
tribution system. 

Olympia,  Wash. — Plans  completed  by  J. 

B.  Weddell.  City  Engineer,  tor  extensions 
and  improvements  to  water  system;  cost 
$33,000.  About  37,010  ft.  10-in.,  8-in.  and 
6-in.  pipe,  and  70  fire  hydrants  will  be  re- 
quired, wood  and  steel  pipe  being  consid- 
ered. 

Portland,  Ore. — Contract  will  soon  be  let 
bv  City  Commissioners  for  purchasing 
about  850  water  meters. 

Bakersfleld,  Cal.— City  Council  con- 
conlemplates    constructing   water    system 


for  East  Bakersfleld  Wards.  Robert  B. 
Kay,  City  Engineer,  estimates  cost  aa 
follows:  $120,235  for  distributing  system; 
$50,000  for  six  pumping  plants  of  1,400,- 
000  gal.  per  day  capacity,  discharging  di- 
rectly Into  distribution  system  or  $30,57i 
for  4,000,000  gal.  reservoir  and  $33,052  for 
four  pumping  plants  to  discharge  into 
reservoir.  Wallace  M.  Morgan,  City  Man- 
ager. 

Woodbrldge,  Ont. — Village  Council  en- 
gaged E.  A.  James  of  Toronto  to  prepara 
plans  for  water  works,  to  include  pump- 
ing station,  filtration  beds,  standpipe  and 
mains;  cost  about  $27,500. 


BIDS    DESIRED. 

New  York,  N.  Y.— Until  May  9  by  Board 
of  Water  Supply,  Municipal  Building,  New 
York,  for  Contract  147,  furnishing  and 
installing  Pitot  conections,  valves,  stuff- 
ing boxes,  and  appurtenances  for  con- 
trolling riser  valves  in  the  shafts  of  city 
tunnel  of  Catskill  Aqueduct  in  New  York 
City,  advertised  in  Engineering  Record. 

Jersey  City,  N.  J.— Until  May  2,  by  City 
Commissioners  for  300  fire  hydrants  f.o.b. 
P.  R.  R.  siding  at  West  Newark  Avenue. 
Michael  I.  Fagen,  City  Clerk. 

Harrisburg,  Pa. — Repotted  desired  until 
May  1  by  Harry  F.  Bowman,  Supt.  of 
Safety,  for  water  pipe  in  Market,  Twenty- 
first  and  Twenty-second  Streets  and 
Bellevue  Road.    M.  B.  Cowden,  City  Enp-. 

Until  April  26.  by  Harry  F.  Bowman, 
Superintendent  Public  Safety,  for  furnish- 
ing yearly  supply  of  %,  %,  1.  1%.  1%  and 
2  in.  water  meters. 

Philadelphia,  Pa. — Reported  desired  un- 
til April  26.  by  Department  Public  Works 
(Geo.  E.  Datesman.  Dir. ),  for  concrete 
valveboxes  for  South  Philadelphia,  and 
for  flanged  pipe  for  high-pressure  flre 
service.     Contract  291. 

Wilmington,  Del.— Until  May  12  by 
Board  Water  Commissioners  (Edgar  H. 
Hoopes,  Jr.,  Ch.  Engr.)  for  constructing 
a  12,000,000-gal  mechanical  filter  plant 
and  appurtenances,  advertised  in  Engi- 
neering Record.  George  W.  Fuller,  Con- 
sulting Engineer.  170  Broadway,  New 
York,  N.  Y. 
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I  Wachington,  D.  C— Until  May  8.  by 
lOoromissioners  D  .C.  (Oliver  P.  Newman, 
IChmn.)  for  furnishing  and  dellverlns  cast- 
jlron  water  pipe  and  cast-iron  water  pipe 
I  specials. 

Madison.  W.  Va.— Until  June  1  by 
Xtayor  and  Town  Council  for  fumishinK 
material  and  constructing  water  works. 

Columbia,  S.  C— Until  May  2  by  R.  C. 
Keenan.  Supt.  Dept.  of  Engineering,  for 
constructing  a  high  velocity  rapid  sand 
water  filtration  plant,  together  with  build- 
ing, piping,  filler  appurtenances,  etc. 
John  HcNeal,  City  Engr. 

Cleveland,  Ohio.— Renorted  desired  un- 
til April  »5  by  A.  R.  Callow,  Comr.  Pur- 
chases and  Supplies.  BIS  City  Hall,  for  en- 
gine and  turbine  automatic  control  oiling 
and  filter  sy<item8  for  Division  Avenue 
Pumping  Station. 

East  Chicago.  Ind.— Reported  desired 
until  April  24,  by  Board  Public  Works, 
for  new  pump  engine  and  boilers  and  ap- 
purtenances for  the  Alder  Street  Pumping 
Station. 

Chicago,  III.— Until  Anril  26,  by  Board 
Local  Improvements  (Edw.  J.  Glackin, 
Secy.),  for  constructing  water  service 
pipes  In  Archer  Avenue,  South  Artesian, 
Aubert  Avenues  and  numerous  other 
streets. 

Until  April  28,  by  Department  Public 
Works  CW.  R.  Moorhouse.  Comr),  for 
furnishing  material  for  constructlner  and 
dellverine  on  .hidings  of  the  Central  Park 
Avenue  Pumping  Station  valves  and  ac- 
cessories. ALSO  separate  bids  for  fur- 
nishing and  delivering  f.o.b.  cars  or  by 
team  to  city  warehouse.  Thirty-first 
Street  and  Sacramento  Avenue,  100  self- 
closing  service  hydrants. 

Mt.  Horeb.  Wis. — See  "Sewerage  and 
Sewage    Disposal." 

Blue  Earth.  Minn. — T'ntil  about  May  1, 
by  Don  Fitch,  Superintendent  Water 
Wo'ks  ap'i  E'ectr!"  Light,  for  one  jnO-hp. 
•nrlne  and  one  tOO-kw.  and  one  100-kw. 
direct-connected. 

Hutchinson,  Minn. — Reported  desired 
until  May  1.  F.  N.  Moore.  City  CTk.,  for 
water   mains   with   appurtenances. 

Wadena.  Minn. — Until  May  5.  by  James 
Meisner.  Sunerinfenrtent  Water  Works,  for 
about  lO.OOn  ft.  4  and  6  in.  mains  (150  lb. 
pressure),  twenty  7  ft.  hydrants,  two  2H 
In.  openings,  forty-eight  6  In.  gate  valves 
and  fittings,  etc  John  Wilson.  Engineer, 
Duluth. 

Hutchinson,  Kan. — Reported  desired  un- 
til Mav  1.  for  constructing  water  mains, 
r.  N.  Noon,  City  aerk. 

Lawrence,  Kan. — See  "Proposed  Work." 

Henryetta.  Okla.— lentil  April  24  hy  City 
Clerk  for  pump  motor  set.  generator  set 
with  auxiliaries,  etc..  for  water  worl<s  ex- 
tension. 

Wilson,  Okla.— Until  Kay  8,  by  Board 
Trustees,  for  water  works  and  electric 
light  plant.  Inclnrting  12,500  ft.  2i  and  6 
In.  c.-i.  pipe.  21  hvrtrants,  25  gate  valves, 
»nd  boxes,  30,000  gal.  elevated  tank,  puinp, 
generators,  etr.  Benhim  Engineering 
Company.  Oklahoma,  Okla.,  Engrs 

Port'and,  Ore. — Reported  desired  until 
May  g  bv  J.  R.  Wood.  Purchasing  Agent, 
for  tSO  H-ln.  water  meters. 


PRICES  AND  LETTINGS. 
■iflndicatea  award  of  contract. 

New  York,  N,  Y.— Unofficial  total  of 
lowest  bid  opened  April  11  by  Water 
Board,  Municipal  Building,  tor  Contract 
171,  surfacing  with  bituminous  macadam 
and  vitrified  brick  blocks  about  3  miles 
highway  in  Kensico  Reservoir.  Mount 
Pleasant,  submitted  by  H.  S.  Kerbaugh, 
Inc..  6  Church  Street,  Nerw  York,  at 
$45,145. 

-AOcala,  Ra,  —  (Contracts  awarded  by 
Cltv  Council  for  constructing  combined 
water  works  and  electric  light  plant  to 
Benjamin  Thompson  Co.  of  Tampa  at 
897,254,  and  for  tank  to  R.  D.  Cole  Mfg. 
Co.  of  Newman,  Ga.;  cost  of  tank  without 
foundation  $9,748  (bids  opened  March  30). 
Twombley  &  Henney,  Engineers,  55  Lib- 
erty Street,  New  York,  N.  Y. 

Florence,    Ala.— See    •■Proposed    Work." 

-^Lenoir  City,  Tenn. — Contract  for  re- 
pairs to  water  works  (bids  opened  April 
8)  awarded  April  11,  Wardelp  Mfg.  Co., 
Knoxvllle,  Tenn.,  at  $8,666.  W.  U.  Ship- 
ley, Itecorder. 

-A-Cleveland,  Ohio. — Contract  awarded  by 
Board  of  Control  to  the  C5ibson  &  Price 
Co..  17S6  Columbus  Road,  for  $7.nso  for 
lead  pipe,  and  to  the  United  Brass  Manu- 
facturing Co.,  3844  Hamilton  Avenue,  for 
$5,765  for  brass  fittings  for  city  water 
works.     (Bids  opened  April  11.) 

:frCleveland,  Ohio, — Contracts  for  water 
works  supplies  awarded  by  City  Board  ot 
Control  as  fo'lows:  Stop  cock  boxes,  W. 
P.  Taylor  Company,  Buffalo,  N.  Y.,  at 
$6,277;  reciprocating  boiler  feed  pump, 
Epping-Carpenter  Pump  Company.  328 
Champlain  Avenue,  $1,796;  valves,  Rens- 
selaer Valve  Company.  Troy,  N.  Y., 
$14,352. 

'AKewanee,  III. — Contract  for  deep  well 
awarded  Whitney  Well  Company,  Chi- 
cago, at  $17,060. 

'A'Oavenport,  Iowa. — Contracts  for  water 
and  sewer  pipes  for  the  year  1916  awarded 
bv  Board  of  Public  Works  to  Adolph 
Kahles,  Davenport.     Probable  cost  $48,000. 

■^■Greensburg,  Kan, — ContT-act  for  con- 
stnictinc;  water  works  awarded  Everett  & 
Burt,  Hutchinson,  Kan.,  at  $28,998.  and 
for  pump  to  H.  R.  Worthington,  Kanpas 
City.  Mo.,  at  $1,885  (bids  opened  April  4). 
Black  &  Veatch,  Inter  State  Building, 
Kansas  City,  Mo.,  engineers. 

-^Meade,  Kan. — Contract  for  construct- 
ing concrete  reservoir  (bids  opened  April 
71  awarded  P.  J.  Lee,  Meade,  at  $3,538. 
Black  &  Veatch,  engineers.  Inter  State 
Building,  Kansas  City,  Mo. 

♦Fort  Bliss,  Tex. — Contract  for  erect- 
ing pumping  plant  at  this  post  awarded 
William  S.  King.  Lonoke,  Ark.,  for  con- 
struction at  $5,600,  and  for  pipe  line  at 
$2,400. 

•*^Seattle,  Wash. — Contract  for  furnish- 
ing 42-ln.  steel  pipe  to  be  laid  in  Lake 
Un'on  tunnel  awarded  bv  Bd.  Public 
Works  to  Booker.  Klehl  &  Whipple,  Cen- 
tral Building,  at  $18,178, 

Following  are  bids  opened  recently  by 
Board  of  Public  Works  for  water  mains 
in  Forty-third  Avenue  N.  E.:  V.  Ramaelia, 
Box  172.  Yesler  Station.  $25,453  and  $25.- 
435;  O.  H.  Young.  2410  East  Valley  Street, 
J27.752  and  $27,751;  D.  &  V.  Bressl.  1101 
Twentv-fifth  Street,  Avenue  S,  $26,479, 
and  N.  FInrlte  &  Bros.,  1630  Twenty-fifth 
Avenue,   $26,792  and  $28,417. 


-^Portland,  Ore.- Contract  for  furnish- 
ing 100  6-in.  gate  valves  for  City  Water 
Bureau  for  ISUe  awarded  by  City  Council 
to  M.  L.  Kline,  84  Front  Street,  for  $1,125. 

-A-Calexlco,  Cal. — Contract  awarded  H.  R. 
Boynton  &  Co.,  Los  Angeles,  for  furnish- 
ing 385  ton  of  c.-i.  pipe  at  $18,005.  E.  B. 
Browne,  City  Clerk. 

-i^CalexIco,  Cal. — Contract  for  furnishing 
pipe,  cocks,  hydrants,  etc.,  for  municipal 
water  system  awarded  H.  R.  Boynton  Co., 
Los  Angeles,  at  $21,764.  Bids  opened 
April  4  by  city. 


New  York,  N,  Y. — Following  are  unit  figures  of  the  four  lowest  bids  opened  April 
7  by  Board  of  Water  Supply,  Gas  and  Electricity  for  water  mains  in  Broadway, 
Amsterdam,  Columbus  and  other  avenues  in  Borough  of  Manhattan;  (a)  Santore 
Construction  Co..  Times  Building,  $.i4,935;  (b)  Soraci  Contracting  Co.,  170  Broadway, 
$56,296:  (c)  Beaver  Engineering  &  Contracting  Co.,  51  Chambers  Street,  $58,049;  (d) 
Ftank  L.  Paino,  Brooklyn,  $62.5L5. 

(a) 

626  ton  c.-l.   pipe $30.25 

S5  ton  C.-I.  castings 65.85 

St  ton  C.-i.   castings 63.00 

16  20-in.    valves 118.50 

40  12-ln.    valves J2.50 

27     6-in.    valves 13.00 

22  fire  hydrants 28.00 


7.100  cu. 

I.IOO  cu. 

$60  cu. 

10  lln. 

10  lln. 

too  lln. 

t.200  lln. 

4.E00  lln. 

700  lln. 


yd.  earth  excavation. 

yd.  rock  excavation 

yd.  masonry  excavation, 
ft.   48-ln.  pipe 

plp« 

pipe 

pipe. 

pipe. 

pipe. 


36-in. 
30-in. 
20-ln. 
12-ln. 
«-ln. 


0.0001 

4.50 

0.0001 

5.00 

5.00 

0.70 

0.60 

0.43 

0.001 


16  20-ln.    valves 125.00 

40  12-ln.    valves 110.00 

28     6-ln.    valves ■ 105.00 

25  fire    hydrants 103.00 

1,200  lln.   ft.   %-in.   pipe 0.001 

25  cu.  yd.  brick  masonry 0.001 

15  cu.  yd.  concrete  masonry. 0.01 

2M   ft,    lumber 0.001 

4,000  lb.  iron  and  steel fi.OOOl 

3,000  1b.  lead   pipe 'i.i2 

70  cu.   yd.   mold 0.001 

2,000  sq.   ft.   sods 0.001 

100  sq.    ft.    flagging ; 0.0001 

3.000  sq.  ft.  cement  walk ,», O.flCfll 

200  lln.    ft.    curbing ;...,...., 0.0001 

500  sq.   yd.   granite  block 0.0001 

10  sq.  yd.   granite  block .........,..•<...  ■ 'looi 

1,160  sq.  yd.   sheet  asphalt.,,..,...,,....... i   i  ini 

60  sq.    yd.   asphalt i' 1 

$50  sq.  yd.  asphalt  block p  nooi 

100  lln.  ft.  vitrified  pipe h.i^hU] 

225  ton-load    pipe O.oooi 

BOO  ton-miles    pipe 0.0001 

SO  %-tn.  or  ^-in.  connections ....' 3.00 

20  1-in.    house  connections 3.00 

10  2-ln.    house   connections 3.00 


(b) 
$36.00 
76.00 
60.00 
150.00 
40.00 
16.00 
30.00 
0.001 
0.001 
0.001 
0.001 
0.001 
3.00 
2.00 
1.00 
0.001 
300.00 
3.00 
3.00 
2.00 
0.001 
0.001 
0.001 
0.01 

0.001 

0.001 
0.00 1 

0.001 
o.ooi 
0.001 

0.001 
0.001 
0.001 
0.001 
0.001 

0.001 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 


(c) 
$30.90 
0.001 
0.001 

1,208.45 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
O.OOI 
0.001 
0.001 
0.001 
0.001 
0.001 

1.208.45 
0.001 
0.001 
0.001 
0.001 
0.001 

0.001 

0.001 
O.OOI 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
O.OOI 

O.noi 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 


(d) 
$42.00 
80.00 
55.00 
230.00 
86.00 
34.50 
61.00 
1.00 
0.01 
0.01 
3.00 
3.00 
1.80 
0.70 
0.40 
0.40 
100.00 
50.00 
20.00 
30.00 
0.01 
0.01 
0.01 
0.01 
0.03 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
O.OI 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED  WORK. 

Marlboro,  Mass.  —  Sewer  system  for 
Ward  6  Includes  30,000  ft.  6  to  12-in.  pipe 
and  costing  $60,000  is  contemplated;  also  a 
disposal  plant.  George  A.  Stacy,  Supt. 
Water  and  Sewerage  Commissioners.    • 

Westerly,  R.  I, — At  recent  Town  Meet- 
ing citizens  autliorized  $200,000  bond  issue 
for  building  and  maintaining  sewers. 

Bridgeport,  Conn, — See  "Paving  and 
Roads.  ' 

New  Haven,  Conn. — The  Mayor  was 
authorized  to  appoint  a  committee  of  5 
experts  on  sanitation  to  act  with  Alder- 
manic  Committee  on  Sewers  and  Sanita- 
tion on  question  .  of  disposal  of  sewage; 
probable  cost  of  improvement  $1,000,000. 

Hoboken,  N.  J. — City  Commissioners 
have  approved  revised  plans  for  the  sewer 
system  to  be  constructed  in  the  upper 
section  of  the  city  at  a  cost  of  $70,000. 
lames  H.  Fuertes,  Engineer.  140  Nassau 
Street,  New  York. 

New  Brunswick,  N.  J. — City  Commis- 
sion will  construct  sewers  in  Codwise 
Avenue  and  Lawrence  Street;  20-in.  pipe 
will  be  used. 

Altoona,  Pa. — Plans  filed  with  State 
Health  Dept.  at  Harrisburg  by  J.  W. 
Shields,  City  Engineer,  for  extension  of 
sewer  system  in  section  of  city  annexed 
to   Sixth   Ward. 

Scranton,  Pa. — Plans  for  sewer  system 
for  Twenty-first  Ward  and  for  extension 
of  sewer  for  Twelfth  Ward  submitted  to 
City  Council.     W.  A.   Schunk,  City  Engi- 


Wlndber,  Pa.— Election  to  be  held  May 
16  on  issue  of  ?100,000  bonds  for  street 
and  sewer  improvements.  Thomas  Dele- 
hunt,   Burgess. 

Jackson,  Tenn. — City  contemplates  con- 
structing extensions  to  sewer  system. 
Lawrence    Taylor,    Mayor. 

Cincinnati,  Ohio, — City  Council  ap- 
proved approximate  estimate  of  $66,020 
submitted  by  City  Engineer  Frank  S. 
Krug  as  cost  of  constructing  sewers  under 
Avondale  Relief  Sewers  Contract  No.  5. 

Coshocton,  Ohio. — In  a  report  to  City 
Council  the  City  Engineer  favors  the  con- 
struction of  3  trunk  line  storm  sewers, 
one  at  Seventh  and  Orange  Streets,  to  be 
36  in.  in  diameter,  cost  $12,870;  one  at 
Walnut  Street  to  extend  to  Red  Sea,  dis- 
tance of  2250  ft.,  and  one  at  Orange  and 
Cambridge  Streets,  distance  of  4500  ft. 

Princeton,  Ind. — Plans  and  specifications 
authorized  for  sanitary  sewers  to  cover 
north  half  of  city.  H.  J.  Toell,  City  En- 
gineer. 

Cambridge,  III, — Contract  soon  to  be  let 
for  constructing  sewer  system  about  6^4 
miles  long  with  two  outlets,  and  Imhoff 
septic  tanks  for  sewage  disposal  plant. 
H.  C.  Stokes.  City  Engineer.  Kewanee,  in 
charge  of  work. 

Sheboygan  Falls,  Wis. — See  "Water 
Works.'"^ 

Paulllna,  Iowa — Construction  of  a  sew- 
age disposal  plant  is  under  consideration. 
Address  City  Clerk. 

Pender,  Neb.— Citizens  voted  to  issue 
bonds  for  constructing  sewers. 

Austin,   Tex,— See   "Bridges." 

Belleville,  Tex. — Contract  soon  to  be 
let  for  constructing  additions  to  sewer 
s.vstem:  disposal  plant  and  purifier  will 
be  added.    C.   G.   Crueger,   County  Judge. 

Greenville,  Tex.— A.  D.  Duck,  City  En- 
gineer, preparing  plans  for  a  sewage  dis- 
posal plant  for  15,000  population.  Prob- 
alily  imhoff  and  tanks:  Incinerator  plant 
also    proposed. 

Marlln,  Tex,— Bonds  for  following  im- 
provements will  be  sold  April  24:  $45,000 
for  sanitary  sewer  system,  $60,000  for 
schools  and  $15,000  for  water  works  ex- 
tensions. E.  W.  Bounds.  Mayor-  J.  H, 
Pouree,  City  Secretary. 

Paris,  Tex. — Plans  prepared  for  a  dis- 
posal system.  System  may  be  installed 
by  force  account.  Bonds  will  not  be  sold 
in  about  a  month  or  six  weeks.  Edward 
H.  McCusteon.  Mayor. 

Texas,- Through  the  passage  in  the 
Legislature  of  the  Anti-Stream  Polution 
Act.  the  following  towns  will  have  to 
construct  additions  and  make  improve- 
ments  in   their   sewer  systems;    AmariUo, 


Ballinger.  Beeville,  Bryan,  Colina,  Cisco, 
Coleman.  Dallas,  El  Campo,  Fort  Worth, 
Gainesville.  Gonzales,  Greenville,  Hills- 
boro.  Honey  Grove,  Huntsville,  Jackson- 
ville, Laredo,  Palestine,  Plainview,  Shiner 
and  Waxahachie. 

Van  Alstyne,  Tex, — Construction  of  a 
sewer  system  under  consideration.  L. 
Carver,    Mayor. 

Victoria,  Tex. — Contract  soon  to  be  let 
for  constructing  sewage  disposal  plant, 
to  cost   $25,000.     Address   City   Secretary. 

Tulsa,  Okla. — Sewer  bonds  amounting 
to  $100,000  sold. 

Lamar,  Col. — Contract  will  be  let  about 
June  for  constructing  2%  miles  of  24-in. 
vitr.  tile  sewers  to  cost  $18,800.  H.  C. 
Byrnes,  Engineer,  Lamar;  S.  E.  Cook. 
City  Clerk. 

Las  Cruces,  N.  M. — See  "Water  Works." 

Calexico,  Cal. — Board  Trustees  ordered 
H.  W.  Blaisdel  of  Los  Angeles  to  prepare 
surveys,  plans  and  specifications  for  pro- 
posed drainage  storm  sewer  from  end  of 
Sixth  Street. 

Vancouver,  B.  C. — Reported  contract 
soon  to  be  let  by  City  and  Sewerage 
Board  for  constructing  sea  wall  and  sewer 
across  Coal  Harbor. 

BIDS    DESIRED. 

Providence,  R.  I.— Until  April  24,  by  CJlty 
Clerk,  for  constructing  sewers  in  several 
streets.  James  H.  Gainer,  Mayor,  Chmn. 
Board   Contract  and   Supply. 

Hartford,  Conn. — Until  May  2,  by  Board 
of  Contract  and  Supply,  for  Section  "A" 
of  sewer  system  from  Uphill  Street  to 
city  line,  including  723  ft.  60-ln.,  500  ft. 
48-in.,  342  ft.  39-in.,  1138  ft.  36-ln.,  650 
ft  33-in.  and  346  ft.  30-in.  Bids  on  Sec- 
tion "B,"  about  12,000  ft.  tile  sewer,  will 
be  opened  probably  May  9.  R.  N.  Clark. 
City   Engineer. 

Riverside,  N.  J. — Until  May  8,  by  Bor- 
ough Council,  for  constructing  sewers 
and  disposal  works,  advertised  in  Engi- 
neering Record.  Joseph  H.  Weston,  Bor- 
ough Clerk;  Jesse  F.  Zabriskie,  Borougk 
Engineer,    Borough    Hall. 

Newark,  Del. — Until  May  8,  by  Sewer 
Commission,  for  constructing  Sewer  Ex- 
tension No.  2,  adverti-sed  in  Engineering 
Record.  Kastenhuber  &  Anderson,  Chief 
Engineers,  Easton,  Md. 

Louisville,  Ky. — Reported  desired  until 
May  1,  for  constructing  main  outfall  sewer 
about  5100  ft.  long  and  39  in.  in  diam. 
Probable  cost  $25,000.  J.  White  Guyn, 
City  Engineer. 

Struthers,  Ohio. — See  "Paving  and 
Roads." 

East  Chicago,  Ind. — Reported  desired 
until  April  24.  by  Board  Public  Works  (M. 
R.  Shocks,  Chmn.),  for  constructing  sew- 
ers in  various  streets. 

Lebanon,  Ind. — Reported  desired  until 
April  24.  by  Wm.  F.  Smith,  City  Clk.,  for 
constructing  sewers. 

Columbus,  Wis. — Reported  desired  un- 
til April  29,  by  BenJ.  Paepke,  City  Clk.. 
for    constructing    sewer    system. 

Milwaukee,  Wis.— Until  about  May  2S 
by  Board  of  Public  Works  for  construct- 
ing sewers  and  sewage  disposal  plant  for 
which  citizens  recently  voted  a  $1,560,000 
bond  issue.  J.  H.  Fowler,  Secretary;  T. 
Clialkley  Hatton,   Engineer,   City  Hall. 

Mt.  Horeb,  Wis.— Until  May  5.  by  M. 
A.  Knappe,  Village  Clerk,  for  8377  ft.  ( 
to  12-in.  pipe  sewers,  7346  lln.  ft.  6-ln. 
c.-i.  pipe  and  1818  ft.  4-in.  c.-i.  pipe,  six 
6-ln.  valves  and  boxes  and  14  hydrants, 
etc. 

Lake  View,  Iowa. — Reported  desired  un- 
til April  24,  by  City  Clerk,  for  sewer  and 
sewage  disposal  plant.  Brice  &  Standevln. 
Engrs.,  430  Bee  Building,  Omaha. 

Northwood,  Iowa. — Until  April  24,  by  J. 
E.  Amundsen,  Town  Clk.,  for  5417  lln.  ft. 
10  and  12  in.  sewer  together  with  man- 
holes, septic  tank,  and  one  bulkhead. 

Lake  Crystal,  Minn.— Until  May  1  by  W. 
P.  Cobb,  City  Clerk,  for  constructing  a 
general  sewer  to  disposal  tank,  approxi- 
matelv  5690  ft.,  together  with  manholes, 
Y  branches,  etc.;  disposal  tank  at  outfall 
to  Lillv  Lake  sludge  bed.  sump  pit,  sew- 
age pump  and  accessories,  and  for  exten- 
sions to  sewers,  about  56  blocks,  varying 
from  8  to  12-in.  pipe.  J.  F.  Druar.  Con- 
sulting Engineer,  312  Commercial  Build- 
ing, St.  Paul,  Minn. 

Ipswich,  8.  D,— Until  May  5  by  the  City 
Auditor  for  constructing  2810  ft.  of  8-in. 
ind  10-in.  sewer  with  flush  tanks  and 
Tianholes.  Dakota  Engineering  Co.,  Mitch- 
ill,  S.  D.,  Engineers. 

Yankton,  S,  D,— See  "Paving  and 
Roads." 

Victoria,  Tex. — Reported  desired  untU 
Mav  1,  for  constructing  sewage  treatment 
plant.     L.   A.  Gueringer,  City  Engr. 

Oatman,  Ariz,— Reported  desired  until 
May  15,  for  constructing  sewer  system 
with  five  miles  ot  14  In.  pipe.  Address 
Oatman  Water  Co. 

Ogden,  Utah.— Reported  desired  until 
April  24,  by  Waiter  RIchey,  City  Recorder, 
for  pipe  sewers  in  Sewer  Dist.  No.  130  ana 
132. 
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Montreal,  Que. — Until  May  2  by  Board 
of  Commissioners  (L.  N.  Senecal,  Secy.) 
for  constructing  outlet  for  the  Bmard 
Ward  main  sewer. 

PRICES  AND  LETTINGS. 
itindicatea  award  of  contract. 

ANew  Haven,  Conn. — Contract  awarded 
Thomas  F.  Maher,  883  Orange  Street,  for 
constructing  sewers  in  portions  of  Reas, 
Elizabeth.  Lincoln,  Butter,  Henry,  Second 
and  other  streets  (bids  opened  April  10). 
H.  J.  Kellogg,  Asst.  City  Engr. 

Brooklyn,  N.  Y. — Following  are  four  low- 
est bids  opened  April  12  by  L.  H.  Pounds, 
Pres.  Brooklyn  Borough,  for  constructing 
sewers  In  Myrtle  Avenue,  from  Claremont 
to  Classon  Avenue,  and  in  Classon  Avenue 
from  Myrtle  to  Park  Avenue,  about  1B96 
lin.  ft.  54-in.,  509  lin.  ft.  48-in.,  540  lin. 
ft.  42-in.  and  260  lin.  ft.  36-in.  brick 
sewer,  and  1052  lin.  ft.  12  to  24-in.  pipe 
sewer,  together  with  manholes,  etc.  En- 
gineer's estimate,  ^45.183  (bids  are  on 
percentage  basis  of  engineer's  estimate): 
P.  J.  Donlon  Contracting  Co.,  82  South 
Third  Street,  96.9  per  cent;  Louis  A. 
Deiser,  .Jr.,  388  Broadway,  107.9  per  cent; 
Concrete  Material  Co.,  Inc.,  892  Hancock 
Street,  109  per  cent;  Harrison  &  Craig. 
120  per  cent. 

In  Park  Avenue,  from  Sumner  to  Tomp- 
kins Avenues,  and  In  Tompkins  Avenue 
from  Park  to  Vernon  Avenues,  about  2585 
lin.  ft.  36  to  60-in.  sewer,  and  566  lin.  ft. 
12-in.  pipe  sewer,  manholes,  etc.  En- 
gineer's estimate,  $32,310  (bids  on  per- 
centage basis):  Angelo  Paino,  Morris 
Park,  L.  I.,  100  per  cent;  D.  Donegan 
Company,  5904  Fourteenth  Avenue,  104 
per  cent;  LoiUs  A.  Deiser,  Jr.,  388  Broad- 
way, 119  per  cent,  and  Rosenthal  Engi- 
neering Contracting  Co.,  165  Hooper 
Street,    126   per   cent. 

♦Rochester,  N.  Y. — Contracts  for  equip- 
ment for  sewage  disposal  plant  at  Ironde- 
quolt  awarded  by  Bd.  Contract  and  Sup- 
ply as  follows:  Seneca  Engineering  Co.  of 
Rochester  for  Installing  revolving  !>creens 
and  other  equipment  for  removal  of  solids 
from  sewage  at  J53,925.  and  to  F.  L. 
Heughes  Co.  of  Rochester  for  erecting 
steel  work  for  excavating  apparatus  at 
grit  chambers  at  R.,  W.  &  O.  R.R.  trestle 
and  at  Hastings  Avenue. 


^Philadelphia,  Pa. — Following  are  four 
lowest  bids  opened  April  14  by  Director  of 
Public  Works  for  constructing  the  Frank- 
ford  Creek  intercepting  sewer:  Cantrell 
Construction  Company,  Twenty-flrst  Street 
and  Sedgley  Avenue,  $185,682  (awarded 
contract);  Lombard!  &  Perna,  $206,587; 
Keystone  State  Construction  Company, 
Penna  Building,  $213,755:  Emilo  Pascuzzl, 
244  E.  Durham  Street,  $219,719. 

-A'EustIs,  Fla. — Contract  for  construct- 
ing 70  blocks  of  street  paving,  sanitary 
and  storm  sewers,  including  ImhofC  sys- 
tem of  disposal,  awarded  as  follows: 
Sanitary  sewers,  J.  F.  Morgan  Co.,  At- 
tala, Ala;  street  and  storm  sewers,  to 
Continental  Public  Works  Co.,  2  Rector 
.Street.  New  York,  N.  Y.  Pavement  to  be 
asphaltie  concrete  on  concrete  base  In 
Hre  limits  and  sand  asphalt  on  macadam 
base  In  residence  sections.  Isham  & 
Randolph,    Engineers,   Jacksonville. 

♦Cleveland,  O. — Contract  awarded  by 
Board  Control  for  sewers  in  Broadview 
Avenue  to  Amato  Construction  Co.,  1108 
Engineers  Building,  at  $11,377. 

♦Contract  awarded  by  Board  Control 
for  additions  to  Walworth  Run  Sewer  to 
Donnelly  &  Graham,  Big  Four  R.  R.  and 
Thirtieth  Street,  at  $25,000  (bids  opened 
April  5). 

♦Carroll,  Iowa. — Contract  for  construct- 
ing storm  sewer  system  awarded  by  City 
Council  to  Paul  Paulsen  of  Carroll  at 
$17,495  for  cement  sewers. 

St.  Paul,  Minn. — Following  are  bids 
opened  recently  by  city  for  constructing 
sewer  in  Capitol  Avenue:  Engineer's  esti- 
mate $95,496;  O'Neil  &  Preston,  Ashland 
and  Syndicate  Streets,  33  and  36  in.  Chi- 
cago Reinforced  Pipe  Company  pipe  and 
42  and  54-In.  seglmental  block.  $96,000;  E. 
T.  Webster,  437  Beacon  Avenue,  $108,226; 
Thornman  Bros.,  1312  Snelling  Avenue  N. 
$118,650. 

Houston,  Tex. — Following  are  four  low- 
est bids  opened  for  constructing  storm 
and  sanitary  sewers  on  Main  Street:  E. 
M.  Scheflow,  Houston,  $17,322;  H.  M. 
Miller,  $18,685:  Houston  Construction  Co., 
Houston.  $18,787:  Hunter  &  Hunter  Hous- 
ton,  $18,932. 


-     Brooklyn,  N.   Y. — Following  are  unit  figures  of  the  four  lowest  bids  opened  April 

iz    by   Lewis   H.    Pounds,    President   Brooklyn    Borough,    for  constructing  sewers   in 

Chauncey  Street  from  Ralph  Avenue  to  Broadway:  (a)  D.  Donegan  Co.,  5904  Four- 
teenth Avenue.  $72,793;  (b)  Murphy  Bros.,  Brooklyn,  $81,220;  (c)  Concrete  Material 
Co.,  Inc.,  892  Hancock  Street,  $83,496;  (d)  Philip  Canadella,  $91,848. 

706  lin.   ft.  of  96-in.   brick $27.90  $31.75  $35.00  $35.00 

770  lin.   ft.   of  68-in.   brick 17.70  18.40  26.00  23.00 

745  lin.   ft.  of  54-in.   brick 10.70  13.87  18.00  14.00 

761  lin-  ft.  of  J8-in.   brick 9.00  11.35  12.50  14.00 

457  Im.  ft.  of42-ln.  brick 6.80  8.67  9.25  10.00 

2,161  lin.  ft.  of  12-In.   pipe 2.35  2.31  2.50  2.55 

At  Intersection  No.  1. 

14  in.  ft.  of  special  sewer  "A" 11.00  13.60  10.00  22.00 

18  lin.  ft.  of  15-In.   pipe 3.00  1.70  3.00  3.00 

1  overflow     manhole 73.90  85.00  150.00  150.00 

At  Intersection  No.  2. 

26  lin.  ft,  of  42-ln.   brick 7.00  10.25  10.00  25.00 

14  Un.   ft.  of  12-in.  pipe 3.00  2.25  2.50  3.00 

At  Intersection  No.  3. 

15  lin.   ft.  of  special  sewer  "B" 8.00  10.25  10.00  22.00 

12  lin.   ft.  of  12-In.  pipe 4.00  2.25  2.50  3.00 

1  overflow     manhole »0.00  85.00  150.00  250.00 

At  Intersection  No.  4. 

28  lin.   ft.   of  30-In.  brick 6.00  10.25  10.00  22.00 

At  Intersection  No.  5. 

1  storm    overflow 213.50  146.00  250.00  250.00 

119  house  connection  drains,  reconnected 3.50  3.00  5.00  7.00 

13  sewer  basins,  reconnected 50.00  15.00  50.00  60.00 

1  manhole.   Class  "C" 60.00  60.00  75.00  125.00 

21  manholes.  Class  "D" 40.00  40.00  60.00  65.00 

12  manholes.  Class  "E" 40.00  40.00  50.00  65.0* 

4*0,000  ft.,  board  measure,  of  sheeting  and  bracing 25.00  26.00  0.01  22.00 

11,000  ft.,  board  measure,  of  foundation  planking 28.00  28.00  30.00  80.00 

100  cu.  yd.  Class  "B"  concrete 5.00  6.00  7.00  7.25 

1,000  lin.    ft.    piles 0.20  0.25  0.10  0.25 

2,000  lb.  steel  rods 0.04  0.04  0.05  0.08 

Brooklyn,  N.   Y. — Following  are  unit  figures  of  the  four  lowest  bids  opened  April 

12    by    Lewis   H.    Pounds,    President    Brooklyn    Borough,    for  constructing   sewers    in 

Pacific  Street,  Troy  Avenue  and  other  streets:   (a)  D.  Donegan  Co.,  5904  Fourteenth 

Avenue,   $94,844;    (b)   Concrete  Material  Co.,  892  Hancock  Street,   $113,456;    (c)  J.  F. 

Cogan  Co.,  2  Franklin  Street,  $119,371,  and  (d)  Daniel  Rogge,  3071  Perry  Avenue, 
Bronx  Borough,  $124,654. 

(a)  (b)  (c)  (d) 

940  Iln.   ft.  of  78-In.  brick $23.40  $33.00  $3i.00  $28.00 

724  lin.   ft.  of  72-In.   brick 21.40  36.00  33.00  27.00 

778  lin.   ft.  of  60-in.   brick 15.80  23.00  25.00  22.00 

763  lin.   ft.  of  64-in.   brick 11.90  14.00  18.00  14.00 

774  lin.  ft.  of  42-ln.  brick 7.40  9.00  15.00  10.00 

421  lin.   ft.  of  30-in.  brick 5.25  7.00  11.00  9.00 

38  lin.  ft.  of  30-in.  brick  and  concrete 6.00  8.00  8.50  9.00 

15  lin.  ft.  of  special  "A" 7.85  15.00  20.00  16.00 

39  Iln.  ft.  of  special  "B" 9.90  30.00  40.00  20.00 

8  Iln.   ft.  of  24-in.   pipe 3.86  6.00  6.00  2.00 

14  lin.   ft.  of  18-In.  pipe 3.20  5.00  5.00  3.00 

770  lin.   ft.  of  15-In.  pipe 2.45  3.00  3.60  3.25 

1,043  lin.   ft.   of  12-in.  pipe 2.30  2.50  3.00  3.25 

144  lin.  ft.  of  8-In.  house  connection  drains 1.20  1.50  2.00  3.00 

2  overflow  manholes,   "A"  and  "E" 130.00  SOO.uO  160.00  170.00 

1  overflow  manhole,   "B" 97.35  160.00  175.00  126.00 

2  overflow    mahholes.    "C"   and    "D,"    with   drop 

chambers    163.00  300.00  300.00  300.00 

1  special   manhole,    "X" 49.60  100.00  60.00  100.00 

2  manholes.   Class   "C" 88  00  125.00  90.00  125.00 

9  manholes,   Class  "E" 60.00  60.00  70.00  60.00 

13  manholes,  on  pipe  sewers.  Class  "D" 45.00  60.00  35.00  100.00 

13  sewer  basins  reconnected 45.00  50.00  40.00  BO.OO 

63  house  connections  reconnected 6.00  5.00  3.00  6.00 

7*0,000  ft.,  board  measure,  of  sheeting  and  bracing. . .     25.00  0.01  0.01  $5.00 

8,500  ft.,  board  measure,  of  foundation  planking 28.00  30.00  35.00  30.00 

100  cu.  yd.  of  Class  "B"  concrete 5.00  7.00  10.00  7.00 

10  cu.  yd.  of  brick  masoni-y 10.00  13.00  12.00  IJ.OO 

10  bbl.    of   cement 1.75  1.50  2.00  2.00 

2,000  lb.  of  steel  rods 0.04  0.05  0.05  O.OB 

1,000  Iln.   ft.   of  piles 0.20  0.10  0.01  0.01 


Brooklyn,  N.  Y. — Following  are  unit  figures  of  the  four  lowest  bids  opened  April 

12    by   Lewis   H.    Pounds,    President    Brooklyn    Borough,    for  constructing  sewers   in 
Chauncey    Street    from    Lewis    to    Ralph    Avenues,    Proposition    "A":    (a)    Concrete 

Material  Co.,  Inc.,  892  Hancock  Street,  $178,107;   (b)  P.  J.  Donlon  &  Craig  Co.,  82  S. 
Third  Street,  $187,501;  (c)  Harrison  &  Craig  Co.,  $227,322;  (d)  Old  Colony  Construction 

Co.,  103  Park  Avenue,  New  York.  $261,811;  Proposition  "B":  (a)  J.  F.  Cogan  Co.,  233 

Broadway,  New  York,  $186,068;  (b)  P.  J.  Donlon  Contracting  Co.,  82  S.  Third  Street, 

$195,374;    (c)   Harrison  &   Craig  Co.,   $220,641;    (d)   Daniel   Rogge,  3071  Perry  Avenue, 
Bronx  Borough.  $230,194 

(a)  (b)  (c)  (d) 
Proposition  "A" 

2,442  Iln.   ft.   114-ln.   brick $60.00  $65.00  $63.60  $82.00 

901  lin.   ft.   102-In.    brick 36.00  30.00  45.60  55.00 

37  Un.   ft.   96-in.   brick 36.00  25.00  41.60  40.00 

834  lin.  ft.   15-In.  pipe 3.00  3.00  2.00  4.00 

4,227  Un.   ft.   12-ln.  pipe 2.60  3.00  1.50  2.60 

At  Intersection  No.  1. 

24  lin.   ft.  special  54  in 15.00  20.00  18.60  35.00 

1  special  connecting  chamber 750.00  1,200.00  t60.00  1,600.00 

77  lin     ft.  special  sewer  "A" 10.00  11.00  12.00  14.00 

1  special  manhole   "F" 75.00  75.00  50.00  75.00 

1  special   manhole   "G" 75.00  100.00  50.00  90.00 

At  Intersection  No.  2.  .  „  „ 

1  special  connecting  chamber 350.00  800.00  550.00  600.00 

6  lin.  ft.  special  sewer  "B" 10.00  11.00  9.50  26.00 

18  Un.  ft.   15-in.   pipe 3.00  3.00  3.00  5.00 

1  overflow     manhole 160.00  100.00  80.00  300.00 

170  house  connection  drains,  reconnected 6.00  6.00  6.00  8.50 

10  sewer  basins,  reconnected 60.00  BO.OO  46.00  12.00 

3  manholes.  Class  "A" 600.00  500.00  376.00  BOO.OO 

1  manhole.     Class  "C" 100.00  200.00  $6.00  100.00 

41  manholes.  Class  "D" 60.00  60.00  60.00  76.00 

1,100,100  ft.,  board  measure,  sheeting  and  bracing 0.01  0.01  33.00  10.00 

20  cu.  yd.  Class  "B"  concrete 7.00  12.00  8.00  8.00 

10  cu.    yd.   brick  masonry 15.00  16.00  12.00  IB.OO 

10  bbl.    cement 1.60  2.00  2.00  2.00 

1,000  Un.    ft.   piles 0.10  0.01  0.01  0.2B 

2,000  lb.  steel  rods 0.06  0.10  0.06  0.01 

20,000  ft.,  board  measure,  foundation  planking 30.00  30.00  36.00  40.00 

Proposition  "B" 

1,621  lin.  ft.   114-ln.  brick  in  tunnel 83.00  65.00  60.00  72.00 

821   lin.  ft.  102-in.  brick  In  open  cut 52.00  55.00  50.60  66.00 

901  lin.   ft.   102-In.   brick 62.00  30.00  46.60  62.00 

37  Un.   ft.   96-in.   brick 46.00  30.00  41.50  21.00 

48  lin.   ft.   15-In.   pipe 6.00  3.00  8.00  $.2t 

2,511  lin.   ft.   12-ln.   pipe 0.01  3.00  2.00  $.B0 

At  Intersection  No.  1. 

24  lin.   ft.   special  54-In 30.00  20.00  18.60  23.00 

1  special  connecting  chamber 1,600.00  1,200.00  960.00  1,600.00 

77  Iln.  ft.  special  sewer  ".4" 20.00  11 .00  12.00  18.00 

1  special  manhole   "F" BB.OO  76.00  50.00  50.00 

1  special  manhole  "G" «0.00  100.00  80.00  66.00 

At  Intersection  No.  2.  _„  „ 

1  special  connecting  chamber 1,500.00  800.00  525.00  800.00 

6  lin.  ft.  special  sewer  "B" 26.00  11.00  9.60  10.00 

18  Un.  ft.   15-In.   pipe.... S.OO  3.00  3.00  2.00 

1  overflow    manhole 150.00  100.00  60.00  130.00 

90  house  connection  drains,  reconnected 0.01  6.00  8  00  B.OO 

10  sewer  basins,  reconnected 40.00  50.00  46.00  50.00 

3  manholes.  Class  "A" 250.00  BOO.OO  875.00  500.00 

1  manhole.     Class   "C" 175.00  200.00  85.00  130.00 

22  manholes.  Class  "D" ^0.01  50.00  60.00  100.00 

35,000  ft.,  board  measure,  foundation  planking 36.00  30.00  35.00  35.00 

480  000  ft.,  board  measure,  sheeting  and  bracing 0.01  0.01  88.00  O.Ol 

1.000  cu.    yd.    concrete    or    brick    masonry    around 

sewer  in  tunnel 0.01  0.01  10.00  O.Ol 

10  cu.  yd.  Class  "B"  concrete 10.00  12.00  8.00  8.00 

10  cu.  yd.  brick  masonry 12.00  15.00  12.00  16.00 

10  bbl.     cement 2.0?  H*  H?  JS? 

1,000  lin.    ft.   piles 0.01  0.01  0.01  0.01 

2  000  lb.  steel  rods 0.05  0.10  0.0«  O.OS 


♦Calexico,  Cal. — Contract  awarded  Cal- 
ifornia-Arizona Construction  Company. 
1700  East  Washington  Street.  Los  Angeles, 
for  constructing  sanitary  sewer  system  in- 
volving 15,076  ft.  8-In.  and  4292  ft.  6-in. 
vitr.  pipe,  695  Y's  and  T's.  manholes,  etc., 
at  $14,622. 


BRIDGES 


PROPOSED  WORK. 

Boston,  Mass. — See  "Electric  Rail- 
ways." 

Bridgeport,  Conn. — See  "Paving  and 
Roads." 

Bridgeport,  Conn, — City  Council  sold 
$220,000  Grand  Street  bridge  bonds.  Ad- 
dress City  Clerk. 

Trenton,  N.  J. — Construction  of  a  bridge 
over  Sanhican  Creek  to  replace  one  re- 
cently destroyed  being  considered.  Theo- 
dore Tobish,  County  Engineer. 

Conshohocken,  Pa. — County  Commis- 
sioners at  Norristown  plan  constructing 
over  Schuylkill  River  and  across  tracks 
of  Philadelphia  &  Heading  at  Consho- 
hocken. Estimated  cost  $250,000.  Ad- 
dress County  Clerk. 

Media,  Pa. — County  Commissioners  plan 
constructing  a  concrete  bridge  over  Ridley 
River  on  Morton  Avenue  at  a  point  where 
Chester.  Ridley  Township,  and  Eddystone 
Borough  connect.     Address  County  Clerk. 

Pennsylvania — Following  permits  author^ 
ized  by  State  Water  Supply,  Harris- 
burg:  Commissioners  of  Chester  County, 
to  construct  a  bridge  across  a  tributary 
of  East  Branch  of  Octoraro  Creek,  one 
mile  above  mouth  of  stream,  on  Atglen- 
Swan  Road;  Commissioners  of  Berks 
County,  to  construct  bridge  across  Alle- 
gheny Creek,  on  road  from  Morgantown 
Road  to  Beckersvllle.  in  Bucknock  Town- 
ship; to  construct  a  bridge  over  Pine 
Creek,  one  mile  north  of  Greenawalt  Sta- 
tion, in  Albany  Township;  Pennsylvania 
R.R.  Co.,  to  make  change  in  present  four- 
span  double  track,  through  truss  bridge. 
No.  88,  across  the  Schuylkill  River,  at 
Reading,  Berks  County;  Joseph  E.  Thropp, 
to  construct  fill  along  the  Raystown 
Branch  of  the  Juniata  River,  at  the  upper 
end  of  his  Saxton  Furnace  Plant,  in  Lib- 
erty Township,  Bedford  County;  Scranton 


Gas  &  Water  Co.,  to  reinforce  Williama 
Bridge  Dam.  on  Stafford  Meadow  Brook, 
near  Scranton,  in  Roaring  Brook  Town- 
.shlp,  I>ackawanna  County;  Pittsburgh 
Plate  Glass  Co.,  to  dredge  sand  and  gravel 
from  channel  of  Allegheny  River,  and 
backfill  a  portion  of  same,  beginning  at 
Ross  Island  on  the  north  and  extending 
downstream  to  a  point  at  or  near  Nichol- 
son's Island,  all  in  Armstrong  County. 

Cumberland,  Md. — Four  bridges  on  Con- 
nellsville  division  of  Baltimore  &  Ohio 
R.R.  (F.  L.  Stuart,  Ch.  Engr.,  Baltimore) 
are  to  be  replaced  with  heavier  type  of 
bridge. 

Montgomery,  Ala. — Plans  being  prepared 
by  N.  H.  Courtenay,  Chief  Engineer  of 
Louisville  &  NashvlUe  R.R.  at  I^uisvUle 
for  a  steel  highway  bridge  to  replace 
present  wooden  bridge  over  railroad  tracks 
at  Bell  Street. 

Clarksvllle,  Tenn. — Election  to  be  held 
to  vote  bonds  for  constructing  a  bridge 
across  Cumberland  River  at  Clarksvllle, 
costing  approximately  $200,000.  W.  T. 
Young  Engineer,  Nashville.  C.  W.  Tyler. 
County  Judge. 

Memphis,  Tenn. — Reported  Arkansas  & 
Memphis  Ry.  Bridge  &  Terminal  Com- 
pany will  take  steps  at  once  to  construct 
the  Harrahan  Bridge  across  Mississippi 
River  at  Memphis. 

Owensboro,  Ky. — See  "Paving  and 
Roads." 

Madison,  Wis. — Plans  approved  by  City 
Council  for  Rutledge  Street  bridge.  Esti- 
mated cost   $8,000,     Address  City  Clerk. 

Minneapolis,  Minn. — Plans  prepared  by 
F.  W.  Chappelen,  City  Engineer,  for  an 
ornamental  concrete  bridge  to  be  con- 
structed across  West  Lake  Street  over 
tracks  of  Milwaukee  &  Minneapolis  & 
St.    Louis  R     R.     Cost  $100,000. 

Austin,  Texas. — City  Commissioners 
appropriated  $60,000  for  constructing 
bridges  and  sewers.     Address  City  Clerk. 

Beaumont,  Tex. — County  Commission- 
ers soon  to  let  contract  for  constructing 
2  concrete  culverts  on  Spindletop  and 
Taylor's  bayou  roads  and  for  drawbridge 
over  Mayhaw  Bayou,  Address  County 
Clerk, 

Santa  Ana,  Cal. — Election  to  be  held  to 
vole  $11,000  bonds  for  concrete  bridge  on 
Hannah  Street,     Address  City  Clerk, 
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Santa      Barbara,      Cal.  Mavberrv      *■ 

S^'^r.-hh'?  ^?  ^-  Johnson.  PaciflcElec- 
S^nP^'f'^.^"^-  ^  Angeles,  engaged  by 
SS^f^  Supervisors  to  prepare  plana  for 
rwE^i'^  I '"'''^^*'^T,  *'="'»»  San  Antonio 
Creek  on  Lompoc  Harris  Station  Road  and 
acrop  Romeo  Creek  on  East  Vallev  Road, 

M011t«CltO. 

BIDS   DESIRED. 

Croton  Fall*.  N,  Y.— Until  May  1.  by 
Harvey  B.  Green,  aerk  Board  Cointy 
Supervisors  White  Plains,  for  erection  of 
the  dismantled  Fulton  Avenue  bridge  over 

Falls,  which  bridge  is  now  stored  on  the 
pro^rty  of  the  Westchester  Lighting  Co. 
at  Mount  Vernon. 

Philadelphia,  Pa.— Until  April  27,  by 
Pept-  labile  Works.  Bureau  of  Surveys. 
fOT  Schedule  "A."  bridges  on  line  of  Island 
H^""!,*;  "^^ir  P-  ^  *  W-  R-  R-  and  on 
p«S„.„i~^*?^""iS*'  Avenue,  under  North 
Pennsylvania  R.  R.,  advertised  in  Engi- 
neering Record. 

Cumberland,  Md.— Until  June  5  by 
Mayor  for  constructing  two  reinforced 
concrete  bridges  over  Wills  Creek,  one 
S:_  ."'n'"'"*  Street  and  one  at  Valley 
Sr^'- ,?'*,?"''"«  *°  P'ans  to  be  prepared 
%K.^-  "Davis.  Whitehall  Building.  New 
York;  Ralph  L.  Rizer,  City  Engineer. 

un?S"i^Hi'^,°.""K-  Va.— Reported  desired 
until  April  24.  by  County  Commissioners, 
for  constructing  steel  bridge,  81  ft.  long 
over  Blackwater  Creek  at  Deyerles  Ford. 
RichmSd*""*"'  Highway  Engr.   at 

y,f'%"'!?\  Ky;— Reported  desired  until 
May  2,  by  Gus  G.  Singleton,  County  Clerk 
5?.''  constructing  30  ft.  concrete  bridge  oii 
Ca™.  Line  Road  and  18  ft.  concrete  bridge 
on  Binkleville  Road. 

Delaware,  Ohio.— Contract  will  be  let 
»^"t  May  1  by  Cleveland,  Cincinnati. 
Ch  cago  &  St.  L«uis  Ry.  (C.  A.  Paquette. 
Chief  Engineer.  Cincinnati),  for  construct- 
ing the  substructure  of  bridge  across 
Olentangy  River  at  Delaware:  cost  of  sub- 
structure $12,000.  ,  >.  =1  ui  auu 

Bppwnstown,  Ind.— See  'Paving  and 
Roads. 

Rensselaer,  Ind.— Until  May  2,  by 
County  Commissioners,  for  constructing 
nve  steel  bridges,  one  each  in  Newton, 
Carpenter.  Union  and  Berkelev  Town- 
ships.    J.   P.  Hammond,  Co.  Aud. 

Terre  Haute,  Ind.— Until  April  29.  by 
County  Auditor  for  constructing  a  rein- 
forced concrete  bridge  in  Fayette  Town- 
ship, one  80  ft.  and  two  75  ft.  spans,  312 
ft.  over  aU,  75.000  lbs.  steel,  1433  cu.  yds 
concrete,  175  piling  20  ft.  long,  11,000 
cu.  yds.  earth  work,  advertised  in  Engi- 
neering Record.  Herbert  C.  Anderson 
County    Surveyor. 

Marietta,  Okla.— Reported  desired  until 
May  1  by  Board  County  Commissioners 
'=i  G.  McKlnney.  Chmn.)  for  constructing 
a60-ft  steel  bridge  across  Parsley  Homa 
Croek. 

Stillwater.  Okla.— Reported  desired  until 
May  1  by  W.  T.  Keys.  Co.  Clk.,  for  con- 
structing 8  steel  and  one  concrete  bridge. 

Lo«  Angeles,  Cal.— Until  May  8,  by 
Board  Supervisors  (A.  M.  McPherrln. 
Clerk),  for  constructing  reinforced  con- 
crete viaduct  242  ft.  long  and  20  ft.  wide 
over  ravine.  Pacific  Electric  Railway 
Tracks  and  lona  Avenue,  at  Western 
Avenue. 

Modesto,  Cal. — Until  May  9,  by  Board 
of  Supervisors  for  constructing  a  rein- 
forced concrete  bridge,  14  spans,  35  ft. 
wide  across  Toylum  Tuolumne  River  at 
Mouth  boundary  of  Modesto.  Probable  cost 
$70,000.  E^dgar  H.  Annear,  County  Sur- 
veyor. 

Santa  Barbara,  Cal.— Until  May  1,  by 
Board  Supervisors  (C.  A.  Hunt,  Clerk), 
for  constructing  reinforced  concrete  gir- 
der bridge  over  Zaca  Creek  on  line  of 
State  Highway  In  Third  Road  District.  . 
Probable  cost  $12,000. 

Etoblcoke,  Ont.— Until  April  27,  for  con- 
structing reinforced  concrete  bridge  of 
2b  ft.  span,  known  as  the  Culham  Bridge. 
Frank  Barber,  Township  Engr.,  57  Ade- 
laide Street  E.,  Toronto. 


PRICES  AND  LETTINGS. 
•kindicatea  award  of  contract. 

*Battenvllle,  N.  V.— Contract  for  con- 
structing steel  bridge  at  Battenville 
awarded  by  R  I...  Skinner,  Town  Super- 
intendent, Greenwich,  to  United  Construc- 
tion Co.,  Albany,  at  $5,599.  Bids  opened 
April  14. 

AHarrlsburg,  Pa. — Contract  for  con- 
structing concrete  and  steel  bridge  over 
Spring  Creek,  3  miles  south  of  Harris- 
burg,  reported  awarded  by  Pennsylvania 
R.  R.  Co.  to  John  L.  Kuhn  Co.  of  Har- 
risburg. 

West  Chester,  Pa. — Contracts  awarded 
by  County  Commissioners  to  Dunleavy 
Bros.,  Coatesville,  for  constructing  three- 
arch  stone  masonry  bridge  over  Beaver 
Creek,  at  Edge's  mill,  Cain  Township,  at 
$4,650,  and  for  two-arch  stone  bridge  over 
Octoraro  Creek,  West  Sadsbury  Township, 
at  $4,707. 


Miami,  Fla. — Following  are  four  lowest 
bids  opened  April  6  by  W.  B.  Moore,  City 
Clerk,  for  constructing  (a)  bridge  at 
Twelfth  Street,  and  (b)  bridge  at  Avenue 
D,  both  over  Miami  River:  M.  F.  Comer. 
Miama.  (a).  $55,191:  (b),  J48.075;  Blodgett 
Construction  Company,  Kansas  City.  Mo., 
(a),  $57,508:  (b).  $50,325;  Hackedorn  Con- 
tracting Company,  Indianapolis,  Ind..  (a). 
$60,001;  Horton  Concrete  Construction 
Company.  Kansas  City,  Mo.,  (a),  $61,548; 
Everett  P.  Maule,  Miami,  (b).  $50,325; 
Hillyer  &  Sperring  Company,  Jacksonville, 
(b),  $50,345;  Harrington,  Howard  &  Ash, 
engineers,  Kansas  City.  Mo. 

-A-lndianoia,  Miss. — Contract  awarded  by 
County  Commissioners  for  constructing 
steel  drawbridge  over  Sunflower  River 
near  Woodburn  to  Larimer-Burgett 
Bridge  Co.,  Memphis,  Tenn..  at  $19,850. 

-Alndlanapolls,  Ind.— Contract  awarded 
by  County  Commissioners  for  construct- 
ing steel  bridge  over  Lick  Creek  west  of 
Bridgeport  on  National  Road  to  Central 
States  Bridge  Co.,  Indianapolis,  at  $5,999. 

Chicago,  III. — Lowest  bid,  opened  April 
10  by  County  Superintendent  Public  Serv- 
ice, for  constructing  reinforced  concrete 
two-span  bridge,  each  span  30  ft.,  for 
Proviso  Township,  submitted  by  Walsh 
Construction  Company,  Chicago,  at  $5,350. 

-AMarshalltown,  Iowa. — Contract  for 
constructing  48  concrete  bridges  and  cul- 
verts (bids  opened  April  S)  awarded  by 
County  Commissioners  to  Thor  Construc- 
tion Company,  Cedar  Falls,  H.  W.  Dobson. 
County  Auditor. 

^Leavenworth,  Kan. — Contract  for  re- 
building viaduct  awarded  by  City  Com- 
mission to  Leavenworth  Bridge  Co.. 
Leavenworth,  at  $12,750.  A  2-ft.  concrete 
arch  will  be  placed  beneath  present  arch 
as  a  reinforcement. 

Olathe,  Kan. — All  bids  opened  April  4 
by  County  Commissioners  for  construct- 
ing five  concrete  bridges  have  been  re- 
jected as  exceeding  engineer's  estimate; 
county  will  probably  do  the  work.  W.  J. 
Moon,   County  Clerk. 

Clayton,  Mo. — Following  are  four  low- 
est bids  opened  by  County  Court  for  con- 
structing steel  bridge  across  Meramec 
River  at  Valley  Park:  Miller  Borchedin 
Bridge  Building  Company,  St.  Louis,  $46,- 
900;  Vincennes  Bridge  Company,  Vin- 
cennes,  Ind.,  $47,950;  Illinois  Steel  Bridge 
Company.  208  S.  La  Salle  Street,  Chicago, 
111.,  $47,950,  and  Missouri  Valley  Bridge  & 
Iron  Company,  Denver,  Col.,  $49,950. 

-^Galveston,  Tex. — Contract  awarded  by 
County  Commissioners  for  constructing 
temporary  vehicle  bridge  over  Galveston 
Bay  between  the  island  and  mainland  to 
William  Moore,  Texas  City,  at  $41,561 
(bids  opened  April  10). 

-A-Marshall,  Tex. — Following  are  four 
bids  opened  April  10  by  T.  E.  Hilliard. 
City  Engineer,  for  constructing  reinforced 
concrete  viaduct  over  railroad  yard:  A. 
W.  Frazier,  St.  Louis.  Mo.,  $61,894 
(awarded  contract):  Dobbs  &  Wetraore. 
Meridian,  Miss.,  $64,034;  Fox  Construction 
Company.  El  Reno,  Okla.,  $71,456,  and 
McKinzie  Construction  Company,  Webb 
City,  Mo.,  $71,538. 

-A-Velasco,  Tex. — Contract  awarded  Vir- 
ginia Bridge  Company  of  Texas  for  con- 
structing bridge  over  Brazos  River  be- 
tween Velasco  and  Freeport.  which  is  to 
cost  $100,000.  T.  G.  Banks.  Engineer, 
Freeport;  George  C.    Morris,   Receiver. 

•M^athlamet,  Wash. — Contract  awarded 
by  County  Commissioners  for  construct- 
ing steel  bridge  over  Grey's  River  to  Coast 
Bridge  Co.,  Portland,  Ore.,  at  $7,200. 
Thomas  H.   Allman,   County  Engineer. 

Portland,  Ore. — Following  bids  sub- 
mitted to  County  Commissioners  for  con- 
structing four  concrete  bridges  on  St. 
Helens  Road:  Standifer-Clarkson  Co., 
Portland,  at  $19,231;  Moore  Bros.,  Port- 
land, $19,309;  Mueller  Construction  Co., 
$19,992;  Portland  Bridge  &  Building  Co., 
Worcester  Bldg.,  $20,376. 

♦  Hanford,  Cal. — Contract  for  construct- 
ing bridges  and  culverts  on  County  High- 
way No.  1,  Division  No.  3,  and  Highway 
No.  1.  Division  8,  Section  L,  Lemore  to 
Stratford,  awarded  H.  E.  Walker,  Le- 
more, at  $5,330. 

Ventura,  Cal.— Following  bids  opened 
April  6,  7  and  8  are  held  under  consid- 
eration (all  others  rejected)  by  Board  of 
Supervisors  for  constructing  bridges  (a) 
240-ft.  steel  span  and  two  approach  spans 
(county  to  furnish  all  steel  for  240-ft. 
span)  across  Sespe  Creek  west  of  Fill- 
more; (b)  200-ft.  combination  steel  and 
timber  span  across  Ventura  River  one 
mile  north  of  Canet  Station;  (c)  150-ft. 
combination  steel  and  timber  span  and 
90-ft.  pile  trestle  over  San  Antonio  Creek 
near  La  Crosse  Station:  G.  E.  Preble, 
Santa  Ana  (a)  $10,046;  (b)  $7,278;  S.  M. 
Kerns,  Long  Beach  (a)  »11,900;  W.  M. 
Ledbetter,  1638  South  Weston  Avenue, 
Los  Angeles,  (a)  $12,472;  C.  E.  Cotton, 
San  Francisco  (b)  $7,626;  E.  A.  Garland, 
Santa  Barbara,  (3)  $6,845. 

•Contract  for  constructing  six  129-ft. 
steel  spans  (county  to  furnish  all  steel  in 
six  spans),  five  concrete  piers,  etc.,  across 
Santa  Clara  River,  near  Santlcoy,  award- 
^  William  M.  Ledbetter,  1533  South 
Western  Avenue,  Los  Angeles,  at  $22,110. 


PAVING  AND  ROADS 


PROPOSED  WORK, 

Westerly,  R.  I. — All  bids  opened  April 
4  by  Town  Council  for  constructing 
Watch  Hill  Road  have  been  rejected  as 
they  exceeded  the  appropriation,  which  Is 
$65,000.     New  bids  will  be  asked. 

Bridgeport,  Conn. — Citizens  voted  to 
issue  $2,275,000  bonds  for  paving  streets, 
construct  sewers  in  new  districts,  enlarge 
old  sewers,  construct  three  bridges  across 
estuary  of  harbor,  erect  five  new  schools 
and  enlarge  old  ones,  and  construct  new 
parks. 

Albany,  N.  Y. — Senate  passed  bill  appro- 
priating $3,700,000  for  maintaining  high- 
ways. Edwin  Duffey,  State  Highway 
Comr. 

Albion,  N.  Y.— Election  will  be  held 
May  3  to  vote  on  paving  1.38  miles  of 
Main    Street.      Estimated    cost    $100,000. 

Geneva,  N.  Y. — Board  of  Public  Works 
voted  paving  with  brick  Madison  and 
North  Genesee  Streets  and  Avenue  E.  and 
with  concrete  Gates  Avenue.  Address 
City  Clerk. 

Patchogue,  L.  I.,  N.  Y. — Citizens  voted 
$40,000  bonds  for  street  improvements. 

Freehold,  N.  J.— The  State  Road  Dept. 
at  Trenton  will  apportion  $106,000  as  Mon- 
mouth County's  share  for  constructing 
state  aid  roads. 

Hoboken,  N.  J. — City  Commissioners 
April  12  decided  to  pave  15  streets  in  the 
Fourth  Ward.  James  Landigan,  Street 
Commissioner. 

Salem,  N.  J. — ^All  bids  opened  by  Bd. 
Freeholders,  Salem,  for  constructing 
Pennsgrove-Pennsville  Road,  11,226  ft. 
long,  rejected,  being  in  excess  of  $50,000 
available   for   improvement. 

Allentown,  Pa.  —  Highway  Department 
plans  spending  $250,000  for  street  improve- 
ments and  storm  water  sewers.  Address 
City  Clerk. 

Harrisburg,  Pa. — County  Commissioners 
plan  rebuilding  Horeshoe  Turnpike  be- 
tween Hummelstown  and  the  Lebanon 
County  line.     Address  County  Clerk. 

Jenkintown,  Pa.— Borough  Council  ap- 
proved ordinances  for  $11,600  for  high- 
ways and  bridges.  Address  Borough 
Clerk. 

Steelton,  Pa.— Council  passed  ordinance 
providing  for  $50,000  bond  issue  for  pav- 
ing.    Election  to  be  held  May  16. 

Mount  Wolf,  Pa. — Borough  Council- 
plans  macadamizing  principal  streets. 
Address  Borough  Clerk. 

Nazareth,  Pa.— About  $30,000  street  im- 
provements contemplated.  Address  Bor- 
ough  Clerk. 

Oakhurst,  Pa. — Borough  Council  ap- 
proved holding  an  election  to  vote  bond 
issue  of  $20,000  for  about  4  miles  of  brick 
paving  on   concrete    base. 

Richmond,  Va,— Bolton,  Clark  &  Pratt, 
Engineers,  estimated  cost  of  constructing 
Riverside  Drive  at  $222,225.  Work  to  in- 
clude following:  Rock  excavation,  144,438 
cu.  yd.;  earth  excavation,  37,893  cu.  yd.; 
reinforced  concrete  viaduct  (station  30  to 
33);  reinforced  concrete  retaining  walls, 
2,594.79  cu.  yd.;  galvanized  corrugated  iron 
pipe  culvert;  1800  lin.  ft.  30-in  pipe;  8-in. 
gravel  road,  with  asphaltic  binder.  160,000 
sq.  yd.,  40  ft.  wide.  Address  Clerk  Ad- 
ministrative Board. 

Bellngton,  W.  Va.— Citizens  of  Parker 
District,  Barbour  County,  Bellngton,  voted 
$130,000  bonds  for  constructing  18  miles 
of  permanent  roadway.  Address  Clerk, 
Parker  District,  Bellngton. 

,„9'^S'?*'»urg,  W.  Va.— Citizens  of  Ten- 
Mile  district  plan  constructing  25  miles  of 
perrnanent  roads  in  district.  Address 
Clerk,   Ten-Mile   District,  Clarksville. 

Grafton,  W.  Va.— Citizens  of  Barker 
District  voted  $130,000  bonds  for  road 
improvements.  Address  Clerk  of  Barker 
District,   Grafton. 

Loulsburg,  N.  C— Citizens  of  Cedar 
Rock  Township  voted  $30,000  road  bonds. 
Address  Township  Clerk. 

TIfton,  Ga.— See   "Public  Buildings." 

,  ^"«'7,"„*ni'  '\',?'TR°^<'  ''"''  bridge  bonds 
for  $60,000  will  be  sold  May  8,  by  Board 
County  Commissioners.  (W  N  Potter 
Clerk). 

Jacksonville.  Fla.— County  Commission- 
ers sold  $208,000  Road  District  No  2 
bonds.     Address  County  Clerk. 

Birmingham,  Ala.— City  Commission  di- 
rected Julian  Kendrick,  City  Engineer  to 
draw  up  an  ordinance  for  paving  Seventh 
Avenue,  Ninth  Avenue,  and  portions  of 
?.';t'Si;«  ^^'■*®'^^'    ^t    an    estimated    cost    of 

$50,000. 

Brookhaven,  Miss.— County  Board  of 
Supervisors  authorized  Issue  of  $200  000 
bonds  for  good  roads.  George  C.  Hosklns, 
Lngineer    in    Charge,    care   of   Board. 

Caledonia,  Miss. — Citizens  voted  $40  000 
bonds  for  roads.     Address  City  Clerk. 


Columbus,  Miss. — Countv  voted  $40,00* 
bonds  for  constructing  Jackson  Militarv 
Highway.  J.  A.  Watson,  Road  Super- 
visor, Columbus. 

Greenwood,  Miss. — County  Board  of  Su- 
pervisors intends  issuing  $600,000  bonds 
for   good   road  purposes. 

Grenada,  Miss. — Reported  paving  of  the 
streets  with  wood  block  is  under  con- 
sideration.    B.  F.  Thomas,  Mayor. 

Cleveland,  Tenn. — County  Court  author- 
ized selling  of  $25,000  pike  road  bonds. 
Address  County  Clerk. 

Madisonvllle,  Tenn. — Road  bonds  for 
$190,000  will  be  sold  May  10.  Address  A. 
M.  Swanay,  Chairman  County  Court. 

Covington,  Ky. — County  Commission- 
ers reported  planning  improving  about  487 
miles  county  roads.  Address  County 
Clerk. 

Morganfield,  Ky.— Citizens  voted  $4S0.- 
000  road  bonds.     Address  County  Clerk. 

Owensboro,  Ky.— Road  and  bridge  bonds 
for  $600,000  will  be  sold  April  21  by 
Daviess  County  Fiscal  Court  (R.  L.  Lan- 
caster,  County   Judge). 

Powell,  Ky. — Citizens  voted  $40,000 
bonds  for  r-onstructing  roads  and  bridges. 
Address  County  Clerk. 

Canton,  Ohio. — County  Commissioners 
plan  paving  with  macadam  Justus-Beach 
City   Road.     Address  County  Clerk. 

Cincinnati,  Ohio.  —  County  Surveyor 
Wm.  Boeh  submitted  to  County  Board 
of  Commissioners  an  estimate  of  $71,971 
as  cost  of  improving  Reading  Road 
through  the  village  of  Reading  with  bitu- 
lithic,    and   $101,029    with   brick. 

City  Council  approved  approximate  es- 
timates submitted  by  City  Engineer 
Frank  S.  Krug  for  improvement  of  Jones 
Street  from  Armory  Avenue  to  Liberty 
Street;  with  asphalt,  $12,792;  bitulithlc. 
$13,647. 

Cleveland,  Ohio. — County  Commission- 
ers voted  to  extend  Cedar  Road  from 
Green  Road  to  Chagrin  River;  distance  of 
6  miles. 

Bonds  for  $98,343  will  be  sold  April  22, 
by  E.  G.  Krause,  County  Clerk,  for  Im- 
proving Euclid  Avenue. 

Dayton,  Ohio. — County  Commissioners 
.sold  $200,000  road  improvement  bonds. 
Address  County  Clerk. 

Jefferson,  Ohio. — Road  bonds  for  $96,500 
will  lie  sold  May  22  by  Board  County  Com- 
missioners   (B.   E.   Brainerd,   Clerk.) 

Lisbon,  Ohio, — County  Commissioners 
approve  plans  prepared  by  H.  Armstrong. 
County  Engineer,  for  Improving  about  34 
miles  county  roads,  including  part  Lincoln 
Highway  and  inter-county  roads.  Address 
County  Clerk. 

Randolph,  Ohio. — Paving  bonds  for 
$13,000  will  be  sold  May  15,  by  Tru.stees 
of  Randolph  Township.  J.  A.  Hartman, 
Town.ship    Clk. 

Warren.  Ohio. — County  Commissioners 
plan  constructing  brick  highway  from 
Niles  to  Mineral  Ridge.  Address  County 
Clerk. 

Bluffton,  Ind. — Countv  Treasurer  has 
sold   $108,000  road  bonds. 

Elkhart,  Ind. — County  Commissioners 
sold  $68,500  bonds  for  constructing  West 
Lincoln  Avenue  brick  road  in  Elkhart 
Township.     Address  County  Clerk. 

Indianapolis,  Ind. — Board  Public  Works 
adopted  resolutions  to  pave  portions  of 
Forty-first  Street,  Holmes  Avenue  and 
Walnut  Street. 

Seymour,  Ind. — City  intends  improving 
with  gravel  portions  of  Ninth.  Bruce,  Tip- 
ton and  Jackson  Streets.  Address  City 
Engineer. 

Highland  Park  (P.  O.  Detroit),  Mich.— 
Village  Council  considering  widening 
Woodward  Avenue  and  authorized  Elmer 
C.  Foster,  Superintendent  of  Public 
Works,  to  prepare  plans  and  specifications 
for  same.     Address  Village  Clerk. 

Pontlac,  Mich. — Citizens  voted  $1,000,- 
000  good  road  bonds.  Nothing  further 
will  be  done  about  construction  until 
1917.      Floyd    B.    Babcotk,    County   Clk. 

St.  Ignace,  Mich. — Citizens  voted  $75,000 
road  bonds.     Address  County  Clerk. 

Albion,  III. — Citizens  voted  $16,000  bonds 
for  road  improvements.  C.  C.  Rice.  En- 
gineer, Albion;  Arch.  C.  Smith,  City  Clerk. 

Ellendale,  Minn. — Paving  of  Main  Street 
is  contemplated  by  city. 

Minneapolis,  Minn. — Park  Board  adopted 
plans  and  estimates  submitted  by  Theo- 
dore Winn.  Superintendent  of  Parks,  for 
constructing  a  hard  paved  roadway  en- 
circling I^ke  Calhoun;  estimated  to  cost 
about  $197,780. 

Minnesota. — State  Highway  Department, 
St.  Paul  (George  W.  Cooley,  State  High- 
way Engineer),  intends  grading  about 
1945  miles,  graveling  705  miles  and  con- 
structing 1823  concrete  culverts,  at  a  total 
cost  of  $2,228,500.  About  $600,000  will  be 
spent  in  addition  for  maintenance  of 
about  12,000  miles. 

St.  Paul,  Minn. — City  Council  consider- 
ing Having  about  8  miles  of  streets  in 
Meiriam  Park. 
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Elkton,  Kan. — No  bids  opened  April  15 
for  constructing  8  miles  of  macadam  road. 
Plans  not  yet  completed.  Contract  will 
be  let  about  June.  A.  B.  Williins,  County 
.ludgc. 

Grand  Forks,  N.  D. — Contract  soon  to 
be  let  for  13,000  yd.  of  pavement.  J.  J. 
Smith,    City   Engineer. 

Mena,  Ark. — Polk  County  Commission- 
ers are  to  issue  bonds  for  constructing  58 
miles  of  rock  roads  north  and  south. 
Hugh  R.  Carter,  State  Highway  Engineer 
at  Little  Rock,  is  completing  plans;  esti- 
mated cost  $180,000. 

Beaumont,  Tex. — Plans  submitted  for 
road  work  under  recent  $190,000  bond  is- 
sue.    Address   County   Clerk. 

Gainesville,  Tex. — City  authorities  con- 
sidering paving  with  rock  asphaltum  on 
Commerce,  Dixon  and  West  California 
Streets.     Address  Mayor. 

Paris,  Tex. — Election  to  be  held  in  Au- 
gust to  vote  $250,000  bonds  for  construct- 
ing good  roads.  J.  J.  Cendenning,  County 
Judge,    Paris. 

Rio  Grande,  Tex. — County  will  con- 
struct road  improvements  costing  $40,000. 
P.  Osterveen,  County  Commissioner,  Rio 
Grande  City,  Tex. 

Poteau,  Okla. — Election  to  be  held  May 
6  to  vote  bonds  for  road  Improvements. 
A.  B.  Green.  County  Commissioner, 
Poteau. 

Belllngham,  Wash. — County  Commis- 
sioners plan  paving  iVi  miles  Marietta 
Road.      Cost.   $60,000. 

Centralla,  Wash. — City  Council  will  con- 
struct 20  blocks  of  concrete  walks  by  day 
labor.     L.  M.   Lee,  City  Clerk. 

Seattle,  Wash. — It  is  proposed  to  pave 
with  asphalt  and  brick  block  on  West 
McGraw  Street  at  a  cost  of  $103,202.  A. 
H.   Dimock,  City  Engineer. 

Watervllle,  Wash. — Robert  F.  Foster. 
County  Engineer,  preparing  plans  for  Per- 
manent Highway  No.  4  to  be  constructed 
from  Mansfield  east;  cost,  $20,000.  D.  F. 
Kinder,  County  Auditor. 

Portland.  Ore. — Plans  and  specifications 
l)repared  for  lowering  grade  and  paving 
Broadway  and  portions  of  Williams  and 
Vancouver  Avenue,  Ross  and  ^Vheeier 
Streets.  Philip  Dater,  Engineer,  397  E. 
Forty-sixth  Street  N.,  estimates  cost  of 
paving  with  asphaltic  concrete  $43,003; 
sheet  asphalt,  $44,211;  bitulithic,  $42,060. 

San  Diego,  Cal. — Fairchild  Gilmore  Wil- 
ton Company,  392  Pacific  Electric  Build- 
ing, Los  Angeles,  will  erect  a  $15,000  as- 
phalt paving  plant  on  tidelands  if  granted 
lease   by  Council. 

Santa  Ana,  Cal. — Election  to  be  held  to 
vote  $9,000  bonds  for  purchase  of  com- 
bination auto  truck  and  street  roller.  Ad- 
dress City   Clerk. 

Ventura,  Cal. — Reported  State  Highway 
Commission,  Sacramento,  contemplates 
constructing  a  concrete  highway  between 
Springville  and  Montaloo  bridge,  about  7 
miles,   at  a  cost  of  $60,000. 

MantI,  Utah. — County  Commissioners 
plan  spending  $10,000  for  the  Sanpete 
County  side  of  new  state  road  from 
Ephraim  to  Orangeviile  in  Emery  County. 
Address  County  Clerk. 

Salt  Lake  City,  Utah.— About  $212,405 
has  been  authorized  spent  by  City  Com- 
mission for  city  paving  and  other  public 
improvements  during  1916. 

Boise,  Idaho. — Election  soon  to  be  held 
to  vote  on  issuing  $200,000  bonds  for  con- 
structing roads  in  Ada  County.  Address 
County  Clerk. 

Stratford,  Ont. — Perth  County  Council 
voted  $20,000  for  county  roads.  Address 
County  Clerk. 

Toronto,  Ont. — City  Council  plans  spend- 
ing $31,000  for  improving  Humber  Boule- 
vard.    Address  City  Clerk. 


BIDS    DESIRED. 

Massachusetts. — Until  April  25,  by  State 
Highway  Commission,  Boston,  for  8500 
lin.  ft.  in  town  of  Barr  and  3900  lin.  ft. 
in  town  of  Philipston. 

Brooklyn,  N.  Y.— Until  April  26,  by  L. 
H.  Pounds,  Pres.  Brooklyn  Borough,  for 
improving  on  portions  of  Albermarle 
Road,  Ralph,  Sutter  and  Twenty-fltth 
Avenue  and  other  streets,  in  all  about 
"755  sq.  yd.  asplialt.  together  with  curb- 
ing, etc.  Security  $8,700.  Also  for  fur- 
nishing and  delivering  one  steam  asphalt 
roller. 

Freehold,  N.  J. — Until  May  3,  by  Board 
Chosen  Freeholders,  for  constructing  new 
road  from  Keysport  to  South  Amboy  with 
amesite.  Also  separate  bids  for  recon- 
.structing  Keysport-Amboy  Road  with 
amicsite 

Keyport,  N.  J. — Until  May  8,  by  Bor- 
ough Council,  for  reinforced  concrete 
pavement,  approximately  12,000  sq.  yd. 
advertised  in  Engineering  Record.  R.  O. 
Walling,    Mayor. 

Paterson,  N.  J.— Until  April  26,  by 
Board  Chosen  Freeholders  (Geo.  W. 
Botbyl,  Clerk),  for  improving  Paterson 
and  Hamburg  Turnpike,  Section  IV.,  in 
Borough  of  Pompton  Lakes,  with  bitu- 
minous concrete  on  stone  foundation,  in 
all  about  17,119  sq.  yd.  Also  separate 
bid."!     for     improving    Paterson-Hamburg 


Turnpike,  Sect.  111.  in  Township  of 
Wayne,  with  a  bituminous  concrete  and 
granite  block  and  macadam  surface.  In 
all  48,058  sq.  yd.,  on  a  stone  and  concrete 
foundation. 

Ambler,  Pa.— Until  May  1,  by  Wm.  M. 
Johnson,  Boro.  Clk.,  for  stone,  slag  and 
oils  to  be  used  in  construction  of  streets 
for   Borough. 

Harrlsburg,  Pa. — Reported  desired  un- 
til April  24,  by  W.  H.  Lynch,  Supt. 
Streets  and  Pub.  Improv.,  for  paving  six 
streets  in  Bellevue  Park.  M.  B.  Cowden, 
City  Engr. 

Lebanon,  Pa. — Until  May  12,  by  City 
Clerk,  for  paving,  advertised  in  Engineer- 
ing Record.     Paul  A.  Volcker,  City  Engr. 

Lebanon,  Pa. — Reported  desired  until 
May  15,  by  D.  M.  Sharp,  City  Clerk,  for 
paving.     Estimated  cost  $90,000. 

Philadelphia,  Pa.— Until  April  25,  by 
William  H.  Connell,  Chief  Bureau  High- 
ways, Department  of  Public  Works,  for 
following  work:  Schedule  "A"  grading, 
cost  $83,165;  Schedule  "B"  asphalt  pav- 
ing, cost  $54,175;  Schedule  "C"  vltr.  block 
paving,  $12,500;  Schedule  "D"  asphalt  re- 
paving,  $38,050;  Schedule  "E"  granite 
block  repaying,  $9,300;  Schedule  "F"  sur- 
facing water-bound  macadam,  $26,850; 
Schedule  "G"  resurfacing  with  water- 
bound  macadam,  $2,600;  Schedule  "H"  im- 
proving Oxford  Avenue,  $36,000;  Schedule 
"I"  repaving  bituminous  pavement; 
Schedule  "J"  furnishing  and  applying  bi- 
tuminous materials;  Schedule  "K"  curb- 
ing and  footway  work,  city  to  pay  cost, 
$11,700;  Schedule  "L"  painting  and  re- 
pairing bridges.   $5,000. 

Until  April  28,  by  William  H.  Connell, 
Chief  Bureau  of  Highways,  Department 
of  Public  Works,  for  following  improve- 
ments: Schedule  "A,"  vitr.  block  repav- 
ing. cost  $16,000;  Schedule  "B,"  water- 
bound  macadam  surfacing,  cost  $42,670; 
Schedule  "C."  sprinkling  waterbound 
macadam  and  dirt  roads. 

Pittsburgh,  Pa. — Until  April  25,  by  De- 
partment Public  Works,  for  grading,  pav- 
ing and  curbing  Ward.  Chauncey  Torrens 
and  numerous  other  streets. 

Wilkes- Barre.  Pa. — Until  May  2.  by 
City  Clerk,  for  paving  17  streets,  adver- 
tised in  Engineering  Record.  M.  C. 
.Murray.  Supt.  Department  Streets  and 
Public    Impovements. 

Atlanta,   Ga. — See   "Miscellaneous." 

Miami,  Fla. — Reported  desired  until  May 
6,  by  Board  County  Commissioners,  for 
constructing  Tamiami  Trail  road  from 
Miami  to  Lee  County  Line.  Hobart  Crab- 
tree,   Co.   Engr. 

Bay  MInette,  Ala.— Reported  desired 
until  May  15  (not  April  35,  as  previously 
stated),  by  County  Commissioners,  for 
improving  Trunk  Line  Road  from  Lit- 
tle River  to  Gulf  of  Mexico,  about  90 
miles,  and  Forrest  Highway  from  Bay 
Minette  to  Perdido.  13  miles,  and  seven 
sc  tions  of  the  road,  9  to  20  miles  each; 
also   a   number   of   smaller  roads. 

Lafayette,  Ala.— Until  April  24,  by 
County  Commissioners,  for  constructing 
Lafayette- Waveriy  Road  and  Cuseta 
Lanett  Road.  28  miles,  including  bridges, 
etc.     S.   E.  Fitch,  Co.  Engr. 

Shreveport,  La.— Until  April  24,  by  J. 
F.  Builen,  Parish  Engineer.  Shreveport, 
for  5.2  miles  of  the  Arkansas  Line  Road 
gravel.  W.  E.  Atkinson,  State  Highway 
Engineer,  New  Orleans. 

Grenada,  Miss. — Until  May  1.  by  L.  B. 
James,  City  Recorder  for  constructing  ap- 
proximately 11,000  sq.  yd.  creosoted  wood 
block  pavement,  together  with  curbing, 
sewering,  etc. 

Gulfport,  Miss.— Until  May  1.  by  Countv 
Commissioners,  Gulfport.  for  about  60 
miles  of  highway  in  Harrison  County,  ad- 
vertised in  Engineering  Record.  Said 
road  to  be  graded  and  surfaced  with  wood 
block,  vitr.  brick,  concrete,  Warrenite  or 
Rocmac.  J.  F.  Galloway.  County  Engi- 
neer. 

Laurel,  Miss.— Until  May  4,  bv  Highway 
Commission,  District  No.  2,  addressed  to 
S.  W.  Lindsey,  Chmn.,  for  constructing 
highways,  including  grading,  draining  and 
furnishing  materials,  as  follows:  From 
I^aurel  North  to  Jones  County  line  at 
Mossville.  9.16  miles;  south  to  District 
line,  4.67  miles;  Mile  10  on  Hebron  Road 
to  County  line,  7.67  miles;  north  on 
Saundersville  Road  to  north  line  of  Beat 
No.  2  2.12  miles,  to  cover  a  distance  of  ap- 
proximately 23.62  miles. 

Amsterdam,  Ohio.— Until  April  24,  by 
Village  Council,  for  furnishing  material 
and  Improving  Libertv  Street.  O.  D. 
Hersh,    Village    Clerk. 

Cincinnati,  Ohio.  —  Until  May  5  by 
County  Commissioners  (Albert  Reinhardt, 
Clk.)  for  repairing  Camargo  Pike  Road  in 
Symmes  Township,  kno^vn  as  Road  No. 
292. 

Norwood,  Ohio. — Reported  delsred  until 
May  1  for  improving  streets.  Probable 
cost  $100,000.     J.  G.  Schmidt,  City  Engr. 

Ohio.— Until  April  28,  by  Clinton  Cowen. 
State  Highway  Commissioner,  Columbus, 
for  constructing  following  roads,  includ- 
ing bridges,  culverts,  grading  and  pav- 
ing: 

Champaign  County.  Sect.  O.  Urbana 
West  Jefferson  Road,  Goshen  Township, 
with  water-bound  macadam.  Length  1.56 
miles.     Cost  $13,059. 

Clark    County.    Sect.    1.    Springfleld-Ur- 


bana  Road,  Moorefleid  Townsliip,  with 
surface-treated  macadam.  Length  4.35 
miles.  Cost  $48,620.  Alternate  bids  for 
water-bound  macadam,  same  length.  Cost 
$43,718. 

Columbiana  County,  on  Sect.  R,  Cleve- 
land Blast  Liverpool  Road,  Elk  Run  and 
Center  Townships,  with  bituminous  ma- 
cadam.    Length  3.01  miles.     Cost  $33,968. 

Crawford  County,  Sect.  K,  Bucyrus- 
Oallon  Road,  Whetstone  Township,  pav- 
ing with  brick  (Monolithic  type).  Length 
1.69  miles.  Cost  $33,491.  Sect.  L,  Bucy- 
rus-Marion  Road,  Bucyrus  Township,  with 
brick  (Monolithic  type).  Length  1.03 
miles.  Cost  $20,729.  Alternate  bids,  with 
brick  (seml-Monollthic  type).  Cost  $21,- 
143.  Sect.  1-2  Columbus  Sandusky  Road. 
Holmes  Township,  constructing  bridge  and 
culverts,  grading  roadway  and  paving  with 
brick.     L,ength  .5  miles.     Cost  $10,563. 

Delaware  County,  Sect.  F,  Columbus- 
Sandusky  Road,  Delaware  and  Troy 
Township,  with  bituminous  macadam. 
Length  0.97  miles.  Cost  $12,117.  Alter- 
nate bids,  with  concrete.  Estimated  cost 
$14,931.  Sect.  J,  Deiaware-Mt.  Giiead 
Road,  Oxford  Township,  with  bitumin- 
ous macadam  and  reinforced  concrete. 
Length  3.72  miles.  Cost  $38,362.  Alter- 
nate bids  for  reinforced  concrete  and  plain 
concrete.  Cost  $37,360.  Sect.  I,  Colum- 
bus-Sandusky Road.  Delaware  Township, 
bituminous  macadam.  Length  1.9  miles. 
Cost  $22,555.  Alternate  bids,  with  rein- 
forced   concrete.      Cost    $31,379. 

Franklin  County.  Sect.  O,  Columbus- 
Sandusky  Road.  Clinton  Township,  with 
brick  (semi-Monolithic).  Length  0.76 
miles.      Cost   $50,455. 

Geauga  County,  Section  H.  Burton- 
Bioomfleld  Road,  Burton  and  Mlddlefleld 
Townships,  with  concrete  2.97  miles.  Cost 
$35,911.  Sect.  J,  Chagrin  Falls-Greenville 
Road,  Russell  and  Bainbridge  Township, 
with  concrete  and  brick.  Length  2.5  miles. 
Cost  $29,056.  Alternate,  with  brick 
Length  2.18  miles.  Estimated  cost  $29,- 
339. 

Green  County,  Sect.  S,  Dayton-Chilli- 
cothe  Road,  in  Exenia,  Cedarville  and 
New  Jasper  Townships,  water-bound  ma- 
cadam.    Length  5.67   miles.     Cost  $34,236. 

Jefferson  County,  Sect.  A,  Skeily-Em- 
pire  Road.  Wayne  Township,  water- 
bound  macadam.  Length  0.91  miles.  Cost 
$14,556.  Sect.  J.  Ohio  River  Road,  with 
brick.  Length  0.72  miles.  Cost  of  con- 
struction  $22,868. 

Knox  County,  Sect.  J,  Mt.  Vernon- 
Coshocton  Road.  Howard  Township,  with 
water-bound  macadam,  2.06  miles.  Cost 
$22,979.  Alternate  bids,  with  bituminous 
macadam.  Cost  $26,709.  Sect.  I,  Coium- 
bus-Millersburg  Road,  Clay  and  Morgan 
Townships,  with  water-bound  macadam. 
Length  4.18  miles.  Cost  $49,011.  Alte-- 
nate  bids,  with  bituminous  macadam. 
Estimated   cost    $57,254. 

Logan  County,  Sect.  D,  Urbana-Belle- 
fontaine  Road,  Liberty  Township,  with 
water-bound  macadam.  Length  4.15 
miles.     Cost  $28,350. 

Mahoning  County,  Sect.  W,  Toungs- 
town-New  Bedford  Road,  Coitsville  Town- 
ship, with  water-bound  macadam.  Length 
1.31  miles.     Cost  $12,235. 

Mercer  County,  Sect.  E.  Celina-Green- 
ville  Road.  Marion  and  Granville  Town- 
ships, with  reinforced  concrete.  Length 
:!.08  miles.      Cost   $45,423. 

Miami  County,  Section  E.  Dayton-Troy 
iioad,  Monroe  Township,  with  bituminous 
macadam.  I^ength  5.03  miles.  Cost  $52,- 
576.  Alternate  bids,  paving  with  rein- 
forced  concrete.      Cost    ♦(U.7S0. 

Monroe  County,  Sect.  J,  Woodsfield-Ma- 
rietta  Road,  in  Center  and  Wayne  Town- 
.ship.  with  bituminous  macadam.  Length 
1.92  miles.     Cost  $34,334. 

Muskingum  County,  Sect.  L,  Zanesville- 
Caldwell  Road,  Wayne  Township,  with 
brick.     Length  1.35  miles.     Cost  $27,480. 

Portage  County,  Section  U,  Cleveland- 
East  Liverpool  Road.  Ravenna  Township, 
with  brick.  Length  2.40  miles.  Estimated 
cost  $40,539.  Alternate  bids,  with  con- 
crete.    Cost  $32,236. 

Ross  County,  Sect.  M,  Chiilicothe-Lan- 
caster  Road,  Green  Township,  brick. 
Length  1.02  miles.     Cost  $14,499. 

Starke  County,  Sect.  I,  Akron-Canton 
Road,  Plain  and  Lake  Townships,  with 
brick.     Length  5.78  miles.     Cost  $135,662. 

Tuscarawa  County,  Section  O,  New 
Philadeiphia-Urichsville  Road,  with  brick. 
Length  2.37  miles.     Cost  $49,168. 

Union  County,  Section  F,  Urbana- 
Marysville  Road,  in  village  of  Marysville, 
with  reinforced  concrete.  Lengtli  0.21 
miles.     Estimated  cost  $3,353. 

Washington  County,  Section  K,  Mari- 
ctta-McConnellsville  Road,  Waterford 
Township,  paving  with  either  tarbound  or 
asphalt-bound  macadam.  Length  1.80 
miles.  Estimated  cost  tar,  $13,261.25; 
asphalt,  $13,635.  Sect.  L.  Athens-Mari- 
etta Road.  Wesley  Township,  either  tar- 
bound macadam,  or  asphalt-bound  ma- 
cadam. Length  1.23  miles.  Estimated 
cost,    tar.    $18,250;    asphalt,    $18,830. 

Wood  County,  Sect.  E,  Bowling  Green- 
Perrysburg  Road,  Plain.  Center.  Middle- 
ton  Township.  Length  4.77  miles,  bi- 
tuminous macadam,  or  bituminous  con- 
crete. Cost  bituminous  macadam,  $44,497; 
bituminous  concrete  asphalt.  $49,133;  tar, 
$48,125.  Sect.  F.  Bowling  Green-Perrys- 
burg  Road,  Middleton  and  Perrysburg 
Townships.  Length  5.98  miles.  W^ith 
either  bituminous  macadam,  or  bituminous 
concrete.  Cost  bituminous  macadam.  $52.- 
105:  bituminous  concrete  asphalt,  $57,795; 
tar-  «.-ifi.5S0. 

.\shland  County.  Sect.  A.  Ashland-Lou- 
denville  Road.  Montgomery  Township, 
constructing,  repairing  bridges,  culverts, 
removing  old  structures,  widening  road- 
way and  resurfacing  with  water-bound 
macadam.  Length  1.55  miles.  Cost  $18.- 
786. 


Struthers,  Ohio.— Until  April  26.  by  Jo- 
lian  Richards,  Village  Clk.,  for  paving  por- 
tions of  Short,  Terrace  and  Eilm  Streets, 
together  with  sewers,  etc 

Steubenvllle,  Ohio.— Until  April  26,  by 
County  Commissioners,  for  constructing 
brick  road,  i>egiiming  at  terminus  of  West 
Market  Street  at  cori>oration  line  and 
running  westward  along  Steubenvllle  and 
Cambridge  Roads  a  distance  of  about  7600 
ft.  Cost  $41,600.  John  S.  Means,  Co. 
Aud. 

Urbana,  Ohio. — Reported  desired  until 
May  2.  by  H.  E.  Rock,  Dir.  Pub.  Service, 
at  ofHce  of  City  Auditor,  for  paving 
Miami  Street  with  brick.  Estimated  cost 
$40,000;  E.  F.  Sweetman,  City  Bngr. 

Angola,  Ind. — Until  May  9,  by  Roy 
Hirst,  City  Clerk,  for  about  20,000  sq. 
yds.  paving  on  North  Wayne  Street,  ad- 
vertised In  Engineering  Record.  C.  P. 
Powers,    City  Engineer. 

Brownstown,  Ind. — Until  May  1,  by  Al- 
bert Luedtke,  County  Auditor,  for  H 
mile  of  brick  and  1^4  miles  of  bituminous 
macadam  pavement,  to  cost  $25,000,  also 
for  22  bridges,  mostly  steel,  from  12  to 
90  ft.  spans,  and  for  a  pile  timber  dike,  36 
piles.  Ross  O.  Baldwin,  Engineer,  Sey- 
mour. 

Goshen,  Ind.— Until  May  2,  by  W.  M. 
Gilletts,  County  Surveyor,  for  paving  on 
portions  of  Elkhart-Jackson  Township 
Line  Road,  about  3400  sq.  yds.,  and  on 
Clinton-Benton  Township  Line  Road,  42,- 
980  sq.  yds.  brick  pavement. 

Indiana. — By  County  Commissioners 
for  constructing  roads  as  follows: 

May   1: 

Rushvllle. — 15,320  ft.  gravel  road  in 
Posey  Township.  Alien  R.  Holden,  Co. 
Aud. 

Brookvllle. — 2%  miles  road.  Chas.  G. 
Relfel,    Co.    Aud. 

Brownstown. — Constructing  brick  and 
Ijituminous-filled  macadam  road  in  Carr 
Township.     Albert   Laedtke.   Co.   Aud. 

May   2: 

Delphi. — Constructing  two  roads  In 
l.^emocrat  Township,  and  one  in  Jackson 
Township.      H.    D.    Good,    Co.    Aud. 

Crawfordsville.  — ■  Constructing  gravel 
roads  in  Clark  and  Coal  Creek  Townships. 
W.   F.   Batman,  Co.  Aud. 

Goshen. — Constructing  brick  road  on 
line  between  Clinton,  Benton,  Elkhart 
and  Jackson  Townships.  A.  R.  Bemen- 
defter,   Co.    Aud. 

Bedford. — Constructing  gravel  or  mac- 
adam road  in  Pleasant  Run  Township. 
Ezra  W.   Edwards,  Co.   Aud. 

May   3: 

Muncie. — Constructing  brick  roads  In 
Center  and  Munroe  Townships.  Francis 
M.    Williams,   Co.   Aud. 

Indianapolis,  Ind.— Until  April  26,  by 
Board  Public  Works  (Jos.  D.  Turk. 
Secy.),  for  paving  Warman  Avenue. 
Michigan  and  Ohio  and  other  streets. 
Separate  bids,  until  April  28,  same  place 
for  paving  portions  of  Winthrop  Avenue, 
Fairfield  and  Euclid  Avenues  and  other 
streets.  Also  separate  bids  until  May  1, 
for  paving  portions  of  Arlington,  Miley, 
Spann  Avenues,   State  and  other  streets. 

LIqonler,  Ind.— Until  May  3,  by  R.  E. 
Jeanneret,  City  Clerk,  for  about  40,000  sq. 
yd.  of  brick  pavement  on  natural  foun- 
dation on  portions  of  several  streets  In- 
cluding 30,000  lin.  ft.  curb.  Rosebeck  & 
McKee.   Engrs.,   Mansfield. 

South,  Bend,  Ind. — Until  May  16,  by 
Board  Public  Works  (E.  M.  Morris, 
Chairman),  for  71,500  sq.  yd.  pavement 
on  Eddy  Street  and  Misliawaka  Avenue, 
advertised  in  Engineering  Record.  As- 
phalt, asphaltic  concrete,  bitulithic  and 
lirick. 

South  Bend,  Ind. —  Until  May  16,  by 
Board  of  Public  Works,  for  paving  214 
miles  of  Mishhawaka  Avenue,  at  a  cost 
of  $154,000. 

Saginaw,  Mich. — Until  Mnv  2.  by  City 
Clerk,  for  approximately  30.000  sq.  yd. 
sheet  asphalt  paving,  advertised  in  En- 
gineering Record.  George  Holcomb.  Com- 
missioner   Public    Works. 

Alton,  III.— Until  May  2,  by  Board  of 
Local  Improvement,  for  Improving  9 
streets  with  vitr.  brick,  on  4-in.  concrete 
base,  and  lined  with  concrete  curb,  ad- 
vertised in  Engineering  Record.  In  all, 
about  48,500  sq.  yds.  paving  and  29.140 
lin.  ft.  curbing.  T.  H.  Landon,  City  Ea»- 
gineer. 

Chicago,  'II. — Until  April  24  by  Depart- 
ment Public  Works  (W.  R.  Moorhouse, 
Comr.)  for  furnishing  f.o.b.  cars  at  team 
tracks  approximately  12,000  sq.  yd.  creo- 
soted wood  blocks. 

I'ntil  April  27,  by  Board  Local  Improve- 
ments (Edw.  Glackin,  Secy.),  for  paving 
on   numerous   alleys. 

Marshalltown,  Iowa. — Until  about  May 
S.  by  W.  H.  Steiner,  City  Engineer,  for 
63.000  sq.  yds.  of  concrete  pavement  on 
West.  State  and  Doty  Streets  and  Twelfth 
-Avenue,    including  2500  lin.   ft.   curb. 

Hallock,  Minn. — Reported  desired  until 
April  25,  by  James  Davnie.  Co.  Aud.,  for 
four  .iobs  of  state  road  work. 

Sallna,  Kan. — Reported  desired  until 
May  1.  by  Charles  E.  Banker.  City  Clk., 
for  approximately  15,492  sq.  yd.  paving, 
17.289  lin.   ft.  curb  and  crutter.   etc. 

Wichita,  Kan. — Reported  desired  until 
May  1.  by  H.  D.  Lester,  City  Clerk,  for 
paving  Main  and  Market  Streets,  Nims 
.Wenue  and  Merriam  Park  with  brick. 
B,   Wells,  City  Engr. 
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North  Platte,  Neb.— Until  May  12  (re- 
advertisement),  by  C.  J.  McN'amara.  City 
Engineer,  for  45,000  sq.  yd.  brick,  concrete 
and  sheet  asphalt  pavement  on  Dewey 
Locust  and  other  streets.  All  bids  opened 
.\prll  14  rejected. 

Yankton,  S.  D.— Until  April  24,  by  John 
W.  Summers.  City  Aud.,  for  7S.000  su  yd 
concrete  asphalt,  concrete  and  bitulithio 
pavement.  121.000  Un.  ft.  curb,  23,000  cu. 
yd.  grading  and  14.200  lin.  ft.  10  to  30  in. 
storm  sewers. 

Great  Falls,  Mont.— Until  June  2.  by  W 
H.  Harrison.  City  Clerk,  for  paving  with 
gravel  bitulithic  on  portions  of  Fifth  Ave- 
nue North,  Fourth.  Fifth  and  Ninth 
Streets,  at  a  cost  of  J45,000. 

Kansas  City,  Mo.-^Until  April  25.  by 
Board  Public  Works  (Edw.  F.  Webster 
-.^■^^I^K:^-  ,for,constructinK  vertical  fiber 
vitrined  brick  block  pavement  on  a  num- 
ber of  alleys  and  paving  with  concrete  on 
Fiftieth  Street.  Highland  and  Kansas 
Avenues. 

Marysville,  Mo.— Until  April  24,  by  A  D 
Hewitt.  City  Clk.,  for  constructing  approx- 
imately 13.000  sq.  yd.  vertical  fiber  brick 
pavement,  6000  ft.  curb,  etc.  Chas  E 
^^'^,'  Engr..  217  Glendale  Bldg..  Kansas 
City.  Mo. 

„  ^,?r  "-S,"'*'  Mo.— Until  May  2.  by  Board 
Public  Service  (William  T.  Findly.  Sec- 
retary), for  paving  with  vitrified  brick  on 
R?r  .  "?  .S^>'*''*'  alleys,  including  Lettings 
304  to  32,  inclusive;  also  for  paving  with 
refined  asphalt  and  curbing  with  granite 
on  Thekia  Avenue.  letting  328. 

.  ?"'','!!'"l!  Tex.— Reported  desired  until 
i""'„.'.?'  by  County  Commissioners  (W. 
M.  Hlllard.  Co.  Judge),  for  constructing 
clay  sand  road.     Probable  cost  $20,000. 

Chehalls.  Wash.— Reported  desired  until 
May  3  by  D.  W.  Monfort,  Co.  Aud.,  for 
constructing  one  miie  of  grading,  and 
surfacmg  and  constructing  a  705- ft.  pile 
trestle  approach  to  Riverside  bridge  J 
D.   Nevill,  Co.   Engr. 

Mount  Vernon,  Wash.— Until  Aprtl  26 
by  E.  Crookston,  City  Clerk,  for  paving 
second,  Broadway,  Cleveland  and  other 
streets,  with  concrete  pavement  in  all 
about  one  mile.    John  Meehan.  City  Engr. 

Seattle,  Wash.— Until  April  24,  by  Clerk 
Board  County  Commissioners  for  paving 
as  follows:  Bothwell  Snohomish  Road 
49,910  sq.  yd.  monolithic,  brick  or  concrete- 
Enumelaw  Auburn  Road  30.399  sq.  yd.  con- 
crete 20  ft.  wide.  A.  P.  Denton.  County 
Engineer. 

^?,'*,i-"'*'„*^'*y'  Utah.— Reported  desired 
until  May  2.  by  Gordon  Snow.  City  Re- 
corder, for  paving  with  sheet  asphalt  por- 
tions of  Eleventh  Street,  with  bitulithic. 
Sixth  Avenue.  Probable  cost  J75.768  S 
Q.   Cannon.   City  Engr. 

Moscow,  Idaho.— Until  April  26,  by  R.  J 
Strong.  City  Clerk,  for  paving,  curbing, 
etc.,  on  city  streets.  In  all  about  7000  sq 
yd.  of  paving  and  5200  cu.  yd.  excav 

Oroflno,  Idaho.— Until  April  28,  by  Board 
Village  Trustees,  for  following:  5547  sq. 
yd.  5-in.  concrete  paving,  19.577  sq.  ft. 
concrete  sidewalks.  2340  lin.  ft.  concrete 
curb.  etc..  for  paving  Johnson  Avenue. 
W    B.  Klnne,  Village  Clerk. 

Ottawa,  Ont.— Until  April  25,  by  Secre- 
tary Board  of  Control,  for  Rideau  Street 
and  Dalhousie  Street  paving,  8000  sq.  yd. 
asphalt  and  4000  yd.  wood  block.  F.  C. 
Askwith,  Acting  City  Engineer. 


Washington  Street.  Boston,  J28.822 
(awarded  contract):  R.  F.  Hudson,  Mel- 
rose, J28,S57,  and  Middlesex  Contracting 
Company,  7  Water  Street,  Boston.  $33,467. 
•Ashby.— David  H.  Damon,  Ashby, 
$15,609  (awarded  contract):  Lane  Con- 
struction Corporation,  Meridian,  ?16,082; 
.■Vlco  Contracting  Company.   Boston,   $16,- 

•Abington.— E.  J.  Rourke.  Abington, 
$6,961  (awarded  contract);  only  bidder. 

^Connecticut. — Contracts  awarded  by 
Charles  J.  Bennett.  State  Highway  Com- 
missioner. Hartford,  for  paving  in  town 
of  Groton:  (a).  3670  lin.  ft.  and  (b), 
11,250  lin.  ft.  plain  concrete  on  Thames 
Street  (bids  opened  April  12):  Leonardo 
Suzio,  Meriden,  (a).  $12,646;  (b),  $33,205 
(awarded  contract  on  both  (a)  and  (b). 
Other  bidders:  Connecticut  Hassani  Pav- 
ing Company.  New  Haven,  (a),  $12,596; 
(b).  $33,275:  A.  Vito  Construction  Corpor- 
ation. Thompson,  (a),  $14,015;  (b),  $36,- 
638;  Frank  .\rrigoni  &  Bro.,  Middletown. 
(a),  $14,386:   (b),  $37,827. 

^^Town  of  Southbury,  10,035  lin.  ft.  5- 
in.  native  stone:  Ahem  Brothers  Con- 
tracting Co.,  WiUlmantlc,  $13,982  (award- 
ed contract):  Mascetti  &  HoUey,  Tor- 
rington,  $14,022;  John  DeMichael  &  Bro. 
Torrington,    $20,534. 

Town  of  New  Milford.  5-in.  native 
stone  macadam  on  Chicken  Hill  Road:  H 
Sanford  Osborn.  Redding  Ridge.  $15,556; 
Mascetti  &  Holley,  Torrington,  $16,406; 
Ahern  Brothers  Contracting  Co.,  Willi- 
mantic,  $14,636  (low);  John  DeMichael  & 
Bro.,    Torrington.    $21,869. 

•Town  of  Berlin.  3155  lin,  ft.  concrete 
on  Main  Street:  Leonardo-Suzio  Con- 
struction Co..  Meriden,  $14,043  (awarded 
contract);  Thomas  Kearney,  Meriden, 
$15,967;  Pierson  Engineering  Contracting 
Co.,  Hartford.  $18,988;  Connecticut  Has- 
sam  Paving  Co.,  New  Haven,  $17,144. 

•Town  of  Manche.«ter,  2360  lin.  ft.  con- 
crete on  North  Main  Street:  Thomas 
Kearney,  Meriden,  $7,308  (awarded  con- 
tract). 

Town  of  Stratford.  3828  lin.  ft.  con- 
crete: Richard  Lamb,  136  Liberty  Street. 
New  York,  $9,676  for  State,  $2,184  for 
town  and  $11,225  for  Connecticut  Co. 
section  (low);  Leonardo-Suzio  Construc- 
tion Co..  Meriden.  $9,710,  $2,206  and  $11  - 
267  respectively. 

Hartford,  Conn. — Following  are  bids 
opened  April  11  by  Board  of  Contract  & 
Supply,  for  approximately  $75,000  worth 
of  paving  on  Church,  Main  and  Park 
Streets.  Connecticut  Boulevard,  Albany, 
Maple  and  Capital  Avenues,  about  32,200 
sq.  yds.  sheet  asphalt  wearing  surface 
and  5,300  sq.  yds.  resurfacing  and  repair- 
ing: (a).  Sewage  Disposal  &  Water  Plant 
Co.,  Schenectady,  N.  T.;  (b),  Union  Pav- 
ing Co.,  Schenectady,  N.  T. ;  (c),  Edward 
Balf  Co.,  Hartford.  Asphalt,  per  sq.  yd.: 
(a).  90  cts.;  (b),  89  cts.;  (c),  91  ots.  As- 
phalt concrete  per  cu.  yd.:  (a).  $9.50;  (b), 
$10.50;  (c).  $7.  Cement  concrete  per  cu 
yd.:  (a).  $5.32;  (b).  $4.14;  (c).  $4.83.  Re- 
surfacing per  sq.  yd.:  (a).  $1.05;  (b),  89 
cts.;  (c),  $1.07.  Excavation  per  cu.  yd  : 
(a),  88  cts.;  (b),  60  cts.;  (c),  73  cts.  Re- 
Pairs  and  patching  per  sq.  yd.;  (a).  $1.40: 


•Elgin,  III. — Following  are  unit  figures  of  the  four  bids  opened  April  6  by  city  for 
paving  Villa  Street:   (a)   Engineer's  estimate.  $57,600;    (b)   Logan  &  Goertz  Construc- 
tion Co.,  Elgin,  $56,491  (awarded  contract),  Purington  brick;  (c)  Illinois  Hyd. -Stone  & 
Construction  Co.,  Elgin,  $57,060;  H.  G.  Goelite,  Oak  Park,  111.    $57,600.  Purington 
»„„.  <a)  *(b)  (c)  (d) 

27,0o0  sq.   yd.    brick   pavement $1.90  $1.87  $1.88  $190 

9,700  lin.  ft.  curb  and  gutter 0.55  0.52  0.55  0  55 

516  lin.   ft.   concrete  gutter 0.30  0.30  0.30  0.30 

760  lin.  ft.  concrete  headers 0.S5  0.35  0.35  0  35 

80  sidewalk   headers 2.00  2.00  2.00  2  00 

80  gutter  plates 3.00  3.00  3.00  3  00 

Adjusting  manholes  and  catchbasins 50.00  43.20  50.00  50  00 


♦  McPherson,  Kan. — Following  are  unit  figures  of  the  four  lowest  bids  opened  April 
16  by  H.  A.  Rowland,  City  Engineer,  for  40,579  sq.  yd.  asphaltic  concrete  pavement 
and  29,348  ft.  concrete  combined  curb  and  gutter:  (a)  Engineer's  estimate,  $76,015; 
(b)  Watts  &  Amernan,  Salina,  Kan.,  $68,971  (awarded  contract);  (c)  Security  Paving 
Co.,  Kansas  City,  Mo.,  $70,944;  (d)  Kaw  Paving  Co.,  Topeka,  Kan.,  $71,127;  (e)  John- 
son Construction  Co.,  Chicago,  111.,  $73,307. 

(a)        '(b)         (c)  (d)         (e) 

40.895  sq.   yd.   asphaltic  concrete $1.30       $1.22       $1.22       $1.23       $1.25 

29,518  lin.  ft.  curb  and  gutter 0.50         0.40         0.43         0.46         0.50 

302  lin.  ft.  curb 0.30         0.25         0.30         0.28         0.30 

20  catchbasins    10.00       10.00       10.00       10.00       10.00 

7,610  cu.  yd.   excavation 0.40         0.28         0.30         0.32         0.35 

1.000  lin.  ft.  24-in.  vitrified  pipe 1.40         1.40         1.42         1.20         115 

380  lin.  ft.  21 -in.  vitrified  pipe -. 1.00         1.20         1.26         1.00         0  90 

680  lin.  ft.   18-in.  vitrified  pipe 0.80         1.00         1.00         0.70         0.70 

2,120  lin.  ft.  15-in.  vitrified  pipe 0.60         0.50         0.75         0.52         0.50 

1.180  lin.  ft.   12-in.  vitrified  pipe 0.40         0.35         0.55         0.40         0.40 

1.000  lin.  ft.     8-in.  vitrified  pipe 0.25         0.30         0.40         0.33         0.30 

568  sq.  yd.  concrete  pavement 1.00         1.00         1.00         1. 00         1.25 


•  Pueblo,  Col. — Following  are  unit  figures  of  four  lowest  bids  opened  April  10  by 
D.  P.  Gaymon,  City  Engineer,  for  Court  Street  and  Grand  Avenue  Paving  District: 
(a)  Engineer's  estimate,  $128,736  with  $1,287  extras;  (b)  Axton  &  Spratlem,  Pueblo, 
$122,949  (awarded  contract);  (c)  Strange  &  McGuire,  Salt  Lake  City,  Utah,  $124,083; 
(d)  P.  C.  Croll,  Pueblo,  $124,732;   (e)  J.  C.  McGuire,  Butte,  Mont.,  $126,504. 

(a)       '(b)        (c)         (d)         (e) 

1,660  lin.  ft.  15-in.  vitrified  sewer $1.10       $1.00       $1.18       $1.50       $1.02 

890  lin.  ft.  12-in.  vitrified  sewer 0.95        0.82         1.00        1.40        0.84 

780  lin.  ft.  10-in.  vitrified  sewer 0.80         0.60         0.85         0.80         0.63 

8  catchbasins    45.00       40.00       45.00       45.00       42.00 

7  manholes   45.00       40.00       45.00      45.00      42.00 

17  intakes    22.00       21.50       20.00       25.00       22.00 

17,340  lin,  ft.  combined  curb  and  gutter 0.70         0.67         0.65         0.43         0.68 

13,510  cu.    yd.    excavation 0.45         0.36         0.42         0.40         0.38 

40,525  sq.   yd.  bitulithic  paving 2.45         2.37         2.36         2.46         2.44 

840  sq.  yd.  stone  block  paving 8.20         8.00         8.30         8.00         8.05 

30-in.    gutter  only 0.335       0.35         0.20         0.4» 


•Freehold,  N.  J. — Contracts  awarded 
by  Bd.  Freeho  ders  to  Heferman  Co., 
Freehold,  as  follows:  Freehold-Adelphia 
Road,  $19,970;  Bergen  Mill  cut-off  and 
Pickncy  Road  to  Red  Bank,  at  $5,970. 

•Port  Elizabeth,  N.  J. — Cumberland 
County  Bd,  Freeholders  at  Bridgeton 
awarded  contract  for  constructing  road 
from  Fort  Elizabeth  to  Tuckahoe,  to 
Craig  &  Mulford  of  Cedarville,  at  914,474. 

•  Elllcott  City,  Md. — Contract  awarded 
by  County  Commissioners  for  construct- 
ing road  from  Lisbon  to  Woodbine,  to 
Thomas,  Bennett  &  Hunter,  Westmin- 
ster,  at  $20,031. 


Eustis,    Fla.- 
age  Disposal." 
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PRICES  AND  LETTINGS. 
itlndicatea  award  of  contract. 

Boston,  Mass. — Following  are  three 
lowest  bids  opened  April  14  by  Park  De- 
partment for  building  brick  and  concrete 
walks  at  Columbia  Road  Boulevard: 
James  Doherty.  33  Calumet  Street.  Rox- 
bury.  $9,688;  D.  M.  Biggs  &  Co.,  60 
March  Street,  Dorchester.  $11,105,  and 
John  McCourt  Co.,  36  Waite  Street,  Rox- 
bury.  $11,380. 

Three  lowest  bids  opened  game  time 
and  place  as  above  for  resurfacing  Com- 
monwealth Avenue  from  Arlington  Street 
to  Massachusetts  Avenue:  Bituminous 
macadam  basis,  J.  C.  Coleman  &  Sons 
Co..  Roxbury,  $27,125;  concrete  basis, 
Michael  Meehan,  Jamaica  Plain.  $28,320- 
bitulithic  basis,  James  Doherty,  33  Calu- 
met Street,  Roxliury,  $31,572.  Resurfac- 
ing Commonwealth  Avenue  from  Massa- 
chusetts Avenue  to  Brookline  Avenue: 
Bituminous  macadam  basis,  Rowe  Con- 
struction Co.,  Brighton.  $14,652;  concrete 
basis.  Michael  Meehan.  Jamaica  Plains, 
$16,807;  bitulithic,  Warren  Bros.,  Boston. 
tl4,48<. 

•Massachusetts. — Following  are  three 
lowest  bids  opened  April  11  by  Massa- 
chusetts Highway  Commission  for  high- 
way   Improvements: 

•Town  of  Northfleld,  Lane  Construc- 
tion Corporation,  Meriden,  Conn.,  $10,078 
(awarded  contract);  D.  O'Connell  Sons, 
Holyoke,  $11,353;  R.  H.  Newell  Company, 
Uxbridge.   $114,444. 

•Montague.— R.  P.  Hudson,  Melrose, 
>1«,735  (awarded  contract);  D.  O'Connell 
Sons,  Holyoke,  $16,441,  and  B.  E.  Savage. 
Worcester,   $16,924. 

•Dighton.— Hamilton  Flood,  Wollaston, 
$8,861  (awarded  contract);  Charles  R 
Alger,  Taunton,  $10,809;  H.  E.  Cushing 
Seekonk,  Mass.,  $10,828. 

-•Gloucester. — Andrew  M.    Cushack,    319 


•Buffalo,  N.  Y. — Contract  awarded  by 
Superintendent  Public  Works  to  German 
U°?,'S.  Asphalt  Company,  Inc.,  Morgan 
Building,  for  repair  of  all  asphalt  pave- 
ments for  year  1916,  at  $34,494. 

•Contracts  awarded  by  Superintendent 
of  Public  Works  as  follows,  for  paving: 
Henry  P.  Burgard  Company,  1968  Fill- 
K?''.®,™-*'^®""®'  asphalt  Jefferson  Street. 
$75,450;  Sterling  Avenue,  $11,740.  Erie 
Contracting  Company,  D.  S.  Morgan 
Building,  stone  on  Scott  Street,  $5,360. 

•Herkimer,  N,  Y. — Contract  awarded 
by  County  Commissioners  for  construct- 
ing roads  as  follows:  No.  15,  Ilion-Ppin- 
nerville  Road,  2.53  miles,  German  Flatts 
to  John  Jova.  Newbure.  at  S16.S80:  No. 
27.  Joslyn  Hill  Road,  2.29  miles,  Frank- 
fort, to  Ft.  Schuyler  Construction  Co., 
Utica,  at  $16,180:  No.  13,  Welsh  Bush  to 
Meyer  Gulf  Road.  6.42  miles,  Frankfort, 
to  Edward  J.  Cunningham,  Utica,  at 
$36,088:  No.  23.  8.52  miles,  in  Manheim 
East  Creek  toward  Dolgeville.  to  S.  A. 
Seymour.  Little  Falls,  at  $39,609;  No.  14, 
Barringer  Road,  3.79  miles  in  German 
Flatts  and  Frankfort,  to  Newport  Con- 
struction   Co.,    $26,662. 


Long  Island  City,  L.  I.,  N.  Y.— Follow- 
ing are  two  bids  opened  April  13  by  Mau- 
rice E.  Connolly.  Pres.  Queens  Boro.,  for 
paving  with  sheet  asphalt  on  concrete 
foundation  on  Rockaway  Beach  Boule.  (a) 
1650  cu.  yd.  concrete,  (b)  9050  sq.  yd.  sheet 
asphalt.  5  years  maintenance,  (c)'  total: 
Borough  Asphalt  Co.,  1301  Metropolitan 
Avenue,  (a)  $6,  (b)  $1.25,  (c)  $21,212; 
Barber  Asphalt  Paving  Co.,  29  Sixth 
Street,    (a)    J(u.50,    (b)    $1.73 1^^,    (c)   $24,776. 

■•Oswego,  N.  Y.— Contracts  for  about 
14-,275  sq.  yds.  vitr.  brick  pavement  (bids 
opened  April  10),  awarded  bv  Commis- 
sioner of  Public  Works  as  follows:  West 
Sixth  Street,  to  Tyne-Willey  Company, 
Binghamton,  at  $13,226,  and  West  Eighth 
Street  to  Barber  Serpain,  Binghamton,  at 
$13,384. 

•Belvidere,  N.  J. — Contracts  for  con- 
structing roads  awarded  as  follows: 
Washington-Euttzville  Road  to  R.  A. 
Copen,  Hoboken,  and  Hope-BrldgevlUe 
Road  to  Edward  P.  Arbogast,  Strouds- 
burg,  Pa.;  total  cost  of  both  roads,  $112,- 
200.      (Bids  opened   April   11.) 


•Crowley,  La. — Contract  awarded  by 
City  Council  for  paving  with  gravel  base, 
tarvia  binding,  Parkenson  Avenue  to  De 
Jersey  &  Naff,  Opelousas,  at  95c.  per  sq. 
yd.  for  paving  and  45  cts.  per  lin.  ft.  for 
curbing   and   gutter. 

•  Maryvllle,  Tenn. — Contract  awarded 
by  County  Commissioners  for  construct- 
ing pike  roads  to  Oliver^Hlll  Construc- 
tion  Co.,   at   $300,000. 

•Akron,  Ohio. — Contracts  awarded  by 
County  Commissioners  (W.  G.  High, 
Clk.)  as  follows  for  road  improvements 
(bids  opened  April  11  and  13),  awards 
made  April  14   (monolithic  type  brick): 

Richfield  Road,  Sec.  2,  to  Windsor  Con- 
struction  Co.,   Akron,    $63,504. 

Copley  Road.  Sec.  2,  E.  McShafrey  & 
Son,   Akron,    $37,434. 

S.  Arlington  Road,  Sec.  3,  W.  W. 
Hatch,    Goshen,    Ind.,    $57,598. 

Mogadore  Road,  Sec.  1,  McAlonan 
Bros.,  Akron,  $31,710. 

Payne  Road,  water  bound  slag,  J.  C. 
Devine  Co.,   Alliance,   $8,014. 

•Cincinnati,  Ohio. — City  Board  of  Con- 
trol has  awarded  contract  for  improving 
Sixth  Street,  9800  sq.  yds.  wood  block, 
to  Klrchner  Construction  Co.,  Cincinnati, 
Ohio,   at   $36,789. 

•Cleveland,  Ohio. — Contracts  for  pav- 
ing awarded  as  follows  by  City  Board  of 
Control  East  140th  Street,  to  Baldwin 
P/»°?x„  ^"'^P''"^'  5^0  Rose  Building,  at 
$23,439;  East  Eighty-third  and  122d 
Streets,  Rieley  Bros.,  348  Arcade  Build- 
ing, $17,913;  West  Ninety-fifth  and  105th 
Streets.  East  116th  Street.  Nye  and 
Scranton  Koads  and  Dearborn  and  Grace 
Avenues,  Cleveland  Trinidad  Paving  Com- 
pany,   420   Lakeside   Avrnue,    $58,235. 

•Contract  awarded  by  Board  of  Control 
to  R.  P.  Burnett,  527  Society  Bldg.,  for 
paving  Columbus  Road,  for  $16,620. 

•  New  Philadelphia,  Ohio.— Contract  for 
improving  Tuscarawas  New  Philadelphia 
County  Koad,  Including  constructing  a 
trestle  bridge  over  Ohio  Canal  awarded 
Springer  &  Rogers,  for  road  grading,  and 
Frank  McClean  for  bridge,  contractors 
of  New  Philadelphia. 

Ohio. — Following  are  lowest  bids  opened 
on  April  7  by  State  Highway  Dept.  at 
Columbus  (Clinton  Cowan,  Comr.)  for 
constructing  roads: 

Ashland  County,  Savannah-Vermilion 
Road,   T.   A.   Gruber,   Mansfield,   $6,667 


Ashtabula  County,  Cleveland-Buffalo, 
Heystek-Baker  Construction  Company. 
Kalamazoo,  Mich.,  $140,760;  Jefterson-An- 
dover,  Glen  W.  Hadley,  Canton,  $86,400. 

Belmont  County  Barnesvil.e-Hendrys, 
A.    Emery   &   Sons,   Zanesville,   $57,396. 

Butler  County,  Hamilton-Middletown- 
burg.  Capital  Construction  Company,  Co- 
lumbus, $3,085. 

Champaign  County,  Urban  -  Sidney, 
Brookvi.le    Bridge   Co.,    Brookville,    $1,074. 

Columbiana  County,  Cleveland-East 
Liverpool,  Rinehart  Bros.,  East  Liverpool, 
$20,020. 

Darke  County,  Celina  -  Greenville, 
MueliCr  Construction  Company,  Colum- 
bus,  $43,908. 

Erie  County.  Sanduskv-Xorwalk.  Ear) 
Walters,  Sandusky,  $0,474,  $21,240.  $28,19^ 

Franklin  County,  Coiuniuus-SandusKy, 
Culbertson  &  Culbertson,  Richmond,  Ind.. 
$45,848. 

Greene  County,  Dayton-Chillicothe,  H. 
E.    Barney,   Dayton,   $12,635. 

Guernsey  County,  Cambridge-Caldwell. 
Seiple  &  Wolf,  Youngstown,  $12,728;  Na- 
tional, W.  H.  Young  Company,  Columbus. 
$96,160. 

Harrison  County,  Dennison -Cadiz,  R.  L 
Timmons  &  Sons,   Cadiz,  $35,764. 

Holmes  County,  Co.umbus-Millersburg, 
Holmes  Construction  Company,  Millers- 
burg,    $24,255. 

Jefferson  County,  Steubenville-Cam- 
bridge,  S.  T.  Frazier,  Blooraingdale,  $14,- 
833. 

Licking  County,  Columbus-Millersburg. 
Vogeimeier  Bros.,   Newark,    $5,509. 

Madison  County,  Urbana-London,  Cul- 
bertson &  Culbertson,  Richmond,  Ind.. 
$59,455. 

Mahoning  County,  Akron-Canfleld,  L. 
H.  Young  Contracting  Company,  West 
Austintown,  $20,221;  Youngstown-Salem. 
Smith  Construction  Company,  Youngs- 
town,  $12,147. 

Montgomery  County,  Dayton  -  Troy, 
Brentlinger  &  Anderson,  Dayton,  $21,212; 
Cincinnati-Dayton,  Culbertson  &  Culbert- 
son, Riciimond,  Ind.,  $34,040;  Dayton- 
Troy,  Brentlinger  &  Anderson,  Dayton. 
$28,282. 

Morrow  County,  Marion-Gallon,  Mus- 
tard Bros.,  Ada,  $23,950;  Mt.  Gilead-Mt. 
Vernon,  J.  A.  Westrick,  Ho'gate,  mac- 
adam, $78,000.  and  Grohne  Contracting 
Company.  Joliet,  111.,  reinforced  con- 
crete.   $97,293. 

Ottawa  County.  Port  Clinton-Marble- 
head.  Gray  Bros..  Bowling  Green,  $23,345: 
Pierson   &    Walsh,    Fremont,    $24,429. 

Portage  County,  Cleveland  -  Kent, 
Mueller  Construction  Company,  Columbus. 
$37,791. 

Sandusky  County.  Fremont-Port  CHin- 
ton,  Ziegler  &  Reardon,  Fremont.  $16,874; 
Sanduskv-Clvde.  Lee  Bros.  &  Pettirord, 
Clyde,  $22,706;  Fremont-Castalia,  Pearson 
&  Welsh,    Fremont.    $7,994. 

Scioto  County,  Ohio  River,  Seiple  & 
Wolfe,  Youngstown,  tar-bound  macadam. 
$36,393;  Sheridan  &  Kirk  Contracting 
Company,  Portsmouth,  asphalt -bound 
macadam,  $36,759:  brick  on  rolled  founda- 
tion, $52,079;  brick  on  concrete  founda- 
tion,  $62,052. 

Seneca  County,  Tiffln-Bellevue.  B.  n. 
Knepper,  Tiffin,  $13,999;  Upper  Sandusky- 
Bellevue,  Rolla  M.  Myers,  Attica,  $18,238. 

Summit  Countv,  Akron-Medina,  Mor- 
gan Bros.,  Ravenna,   $32,000. 

Tuscarawas     County,     Newcomerstown- 
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Uhrichsville,  T.  J.  Norman  &  Son,  Co- 
shocton, $14,867;  Canal  Dover-Millersburg, 
Pace  Bros.,  Cleveland,  $23,480;  Canal 
Dover-Wooster,  Holmes  Construction 
Company,   Millersburg,    $15,505. 

Wayne  County,  Massi.lon-Wooster, 
Richard  H.  Shafer  Company,  Findlay, 
$76,500. 

Williams  County,  West  Unity-Mont- 
pelier,    Zeller   &    Drum,    Swanton,    $19,986. 

Lake  County,  Paines\ jlle-Wairen,  J.  C. 
Divine  Company,   Alliance,   $10,990. 

Wooster,  Ohio. — Following  are  two  low- 
est bids  opened  by  City  Council  for  pav- 
ing with  brick  E.  Bowman  Street:  Her- 
ring &  Son.  Cleveland,  $15,869,  and  Mid- 
land  Construction   Co.,    Lima,    $14,624. 

A^Anderson,  Ind. — Contract  awarded 
Masters  Construction  Company,  Seymour, 
for  paving  38,000  sq.  yd.  on  Anderson 
Street   at    about    $50,000. 

^Indianapolis,  Ind. — Contracts  awarded 
by  County  Commissioners  for  paving  with 
concrete  following  roads;  To  M.  J.  Hayes, 
Indianapolis,  for  Sanders  Road,  2  miles,  at 
$41,000;  to  Edward  G.  Gant,  Greenfield, 
tor  Keystone  Avenue,  IV^  miles,  at  $25,- 
344;  Harmening  Road,  I14  miles,  at  $34,- 
474. 

ASouth  Bend,  Ind. — County  Commis- 
sioners awarded  W.  W.  Parker  Company, 
of  Hammond,  contract  for  constructing 
gravel  road  in  Penn  Township  at  $16,900. 

Lowest  bid  opened  April  4  by  Depart- 
ment Public  Works  for  paving  Michigan 
Avenue  with  Trinidad  Lake  asphalt, 
27.000  sq.  yd.,  submitted  by  Western  Con- 
struction Company,  Lafayette,  at  $65,383, 
and  W.  B.  Brady  Construction  Company, 
Chicago,  111.,  lowest  for  paving  with  as- 
phaltic  concrete  on  Indiana  Avenue  at 
$65,777. 

AEast  Mollne,  Ill.^-Contract  reported 
awarded  General  Engineering  &  Con- 
struction Company,  Rockford,  for  paving 
on  Seventeenth  Avenue,  at  $25,226.  Other 
bidders:  Central  Engineering  Company, 
Davenport,  Iowa,  $26,467;  Lord  Construc- 
tion Company,  Monmouth,  $27,065;  and 
Abrahams  &  Porter  Construction  Con- 
pany.  East  Moline,  $27,446. 

•  Mollne,  111.— Contract  for  17,000  sq. 
yds.  stone-filled  sheet  asplialt,  etc., 
awarded  McCarthy  Improvement  Com- 
pany. Davenport,  Iowa,  at  $43,559  (bids 
opened  April  10).  Lyle  Payton,  City  En- 
gineer. 

Morrison,  III. — Lowest  bid  opened  by 
Board  of  Local  Improvements  for  paving 
on  Wall  Street  submitted  by  Curdle  & 
Wolf,  of  Alton,  at  $1,895  per  sq.  yd.  for 
brick    pavement;    total    $90,426. 

Racine,  Wis. — Lowest  bidder  for  con- 
structing roads  (bids  opened  April  B)  by 
County  Highway  Commissioner  was  Mu- 
nicipal Equipment  Company,  111  W.  Jack- 
son Street,  Chicago,  111.,  as  follows: 
Twelfth  Street  Road,  $11,226;  Franksville 
Road,  $8,036,  and  Yorkville  Road,  $6,408. 

♦Contract  awarded  by  Board  of  Public 
Works  for  paving  portion  Franklin  Street 
with  asphalt,  to  Western  Improvement 
Co.,    Racine,   at   $1.99    per   sq.    yd. 

♦Audubon,  Iowa. — Contract  awarded  by 
City  Council  for  paving  48,000  yd.  with 
asphaltic  concrete  to  National  Roofing 
Co.,  Omaha,  Neb.,  at  about  $88,000.  (Bids 
opened  April  6.) 

♦Nevada,  Iowa. — Contract  for  21,000  sq. 
yd.  asphaltic  concrete  pavement  awarded 
Ford  Paving  Company,  Cedar  Rapids.  R. 
A.  Davis,  City  Clerk.  (Bids  opened 
April  11.) 

♦Perry,  Iowa. — Contract  for  30,000  sq. 
yds.  pavement,  including  brick,  concrete 
asphaltic  and  creosoted  block,  awarded 
James  Horrabin  &  Company,  Des  Moines 
(bids  opened  April  10).  Charles  E.  Wil- 
son, City  Engineer. 

Duluth,  Minn. — D.  H.  Clough  &  Com- 
pany, Sixty-third  Avenue  and  Grand  Ave- 
nue West,  submitted  lowest  bid  for  pav- 
ing Nineteenth  Avenue,  East,  from 
Fourth  to  Eighth  Streets,  with  one  course 
reinforced  concrete,  at  $13,222. 

♦Contract  for  grading,  curbing  and  ma- 
cadamizing West  Eighth  Street  awarded 
E.  A.  Dahl  &  Company,  510  Columbia 
Bldg.,  at  $12,602.     L.   Ayres,  City  Engr. 

♦St.  Paul,  Minn. — Contracts  awarded  by 
City  Council  for  paving  Como  Avenue  and 
N.  Snelling  Avenue  to  Thornton  Bros., 
401  Scandinavian-American  Bank  Build- 
ing,  at  $54,495. 

♦Contract  for  paving  Shelby  Avenue 
from  Victoria  to  Fairview  Avenues  award- 
ed McClure  Contracting  Company,  St. 
Paul,  at  $84,450. 

Following  are  bids  opened  recently  by 
city  for  paving: 

Victoria  Street.  Engineer's  estimate 
$20,454— Fielding  &  Shepley,  $19,402;  Mc- 
CHure  Contracting  Company,  McClure 
Building,  $20,086;  W.  J.  Hoy  Company, 
Metropolitan  Building,  $20,169,  and  Gen- 
eral Contracting  Company,  Plymouth 
Building,  Minneapolis.  $22,025. 

Portland  Avenue,  Engineer's  estimate 
$53.812— Fielding  &  Shepley,  216  W.  Uni- 
versity Avenue.  $50,603:  W.  J.  Hoy  Com- 
pany, Metropolitan  Building,  $52,608,  and 
Mc(5lure  Construction  Company.  McClure 
Building,  $53,430. 

Fourteenth    Street,    W.    J.    Hoy   Com- 
pany, Metropolitan   Building.   $13,730. 

State  Street,  Engineer's  estimate  $9,075; 
W.  J.  Hoy  Company,  Metropolitan  Build- 
ing, $10480. 

Camo  Avenue,  Engineer's  estimate. 
$41,241— Fielding  &  Shepley,  216  Univer- 
sity Avenue,  $39,369;  W.  J.  Hoy  Company, 


Metropolitan  Building,  $41,221;  McClure 
Construction  Company,  McC!lure  Building, 
$41,482;  Sen  Contracting  Company,  $42,- 
658. 

Prescott'  Street,  Engineer's  estimate 
$8,732;  W.  J.  Hoy  Company,  Metropolitan 
Building,   $10,423. 

Eleventh  Street,  Engineer's  estimate, 
$13,791;  W.  J.  Hoy  Company,  Metropolitan 
Building,  $16,219. 

♦  Huron,  S.  D. — Contract  for  16.000  sq. 
yds.  of  paving  awarded  C.  H.  Atkinson, 
Watertown,  S.  D.,  at  $1.89  per  sq.  yd.  for 
asphaltic  concrete.  S.  S.  Oviatt,  City  Au- 
ditor.     (Bids  opened  April  3.) 

♦  Little  Rock,  Ark.— Contract  for  40,000 
cu.  yd.  grading,  41,000  lln.  ft.  curb  and 
gutters  and  55,000  sq.  yd.  pavement  in 
Street  Improvement  Dists.  No.  9  and  24*, 
awarded  to  I.  P.  Shelby  &  Co.,  of  Little 
Rock,    at    $65,900. 

♦  Marysville,  Wash. — Contract  awarded 
by  City  Council  for  constructing  cement 
sidewalks,  grading,  etc.,  on  Birch  St.,  to 
W.  J.  Hoover,  Everett,  at  $8,222. 

Seattle,  Wash.  —  Low  bid  opened  by 
Board  of  Public  Works  for  paving  Ninth 
Avenue.  W.,  submitted  by  F.  McLellan, 
Globe  Block,  at  $8,001. 

♦Contracts  awarded  by  Board  of  Public 
Works  to  P.  J.  McHugh,  Third  Avenue, 
N.,  and  Mercer  Street,  for  paving  Thack- 
ery  Street,  at  $18,242,  Latona  Avenue  at 
$8,457;  Cresman  Contracting  Co.,  614 
Madison  Street,  for  concrete  walks  on 
East  Valley  Street  at  $8,474. 

Spokane,  Wash. — Following  are  bids 
opened  April  7  for  Inland  Empire  Per- 
manent Highway  No.  13-B:  (a)  asphalt 
macadam,  (b)  asphaltic  concrete  on  mac- 
adam base — Mitchell  Bros.,  (a),  $34,757; 
(b),  $43,798;  Standard  Asphalt  Paving 
Company,  (b),  $43,926  (bidders  of  Spo- 
kane). Charles  Gabriel,  Clerk  County 
Commissioners;  Alfred  T.  Anderson, 
(bounty  Auditor. 

♦Walla  Walla,  Wash.— Contract  for 
paving  3  miles  of  city  streets  with  5-in. 
asphaltic  concrete  awarded  Independent 
Asphalt  Company,  Northern  Bank  Build- 
ing, Seattle,  at  $89,839.  W.  R.  Reborn, 
City  Engineer. 

♦Astoria,  Ore. — Contract  awarded  by 
City  Council  for  retaining  walls  and  pav- 
ing Commercial  Street,  to  J.  A.  McEach- 
ern  &  Co.,  Bell  Street  Dock,  Seattle, 
Wash.,  at  $24,490. 

Whittler,  Gal. — Lowest  bid  opened  by 
City  Council  for  constructing  oil  macadam 
pavement,  cement  curb  and  gutters,  on 
about  one  mile  of  Lemon  Street,  sub- 
mitted by  S.  C.  Contracting  Company, 
421  Washington  Boulevard,   Los  Angeles. 

♦Lewiston,  Idaho. — Reported  contract 
awarded  by  Tammany-Waha  District  for 
constructing  5.3  miles  of  road  which  will 
form  a  link  in  Idaho  state  highway,  to 
George    H.    Kester,    Lewiston,    at    $20,000. 

♦London,  Ont. — Contracts  for  paving 
(bids  opened  March  30)  awarded  as  fol- 
lows: To  Standard  Paving  Company, 
Ottawa,  34,478  sq.  yd.  asphalt  concrete, 
2  In.  wearing  surface,  1  in.  binder,  5  In. 
plain  concrete  and  grading,  at  $2  per  sq. 
yard,  total  $68,956,  and  for  17,685  sq.  yd. 
asphaltic  concrete,  2  In.  wearing  surface, 
1  in.'  binder,  6  in.  plain  concrete  and 
grading,  at  $2.05  per  sq.  yd.,  total  $36,254; 
and  to  Fielder  Construction  Company, 
London,  2303  sq.  yd.  vitr.  brick,  1^4  in. 
sand  cushion  and  6  in.  plain  concrete 
base  and  grading,  $2.65;  total,  $6,103. 
H.  A.   Brazier,  City  Engineer. 


HYDRAULIC  CONSTRUC- 
TION   AND    RIVER 
IMPROVEMENTS 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED  WORK. 

Springfield,  Mass. — Bd.  Supervisors  ap- 
proved plans  for  constructing  an  incin- 
erator on  Logan  Street;  probable  cost 
$15,000. 

Barberton,  Ohio.  —  Construction  of  a 
garbage  disposal  plant  contemplated  by 
City  Council. 

Houston,  Tex. — City  plans  constructing 
two  garbage  incinerator  plants,  to  cost 
$5,000  each.     Address  Mayor. 


PRICES  AND  LETTINGS. 
iflndicates  award  of  contract. 

♦Brookllne,  Mass. — Following  are  three 
bids  opened  April  3  for  collecting  and  re- 
moving garbage  for  a  period  of  five  years: 
North  Shore  Contracting  Company,  Lynn, 
$23,000;  T.  N.  Lane,  East  Boston,  $24,000, 
and  Jerry  Bond,  Needham,  $34,250. 
(Awarded  contract  April  17.) 

♦  New  York,  N.  Y.— The  Board  of  Esti- 
mate on  April  10  passed  a  resolution 
iwarding  contract  to  Gaffney,  Gahagen  & 
Van  Etten  Co.  to  erect  a  disposal  plant  on 
Staten  Island.  This  firm  will  pay  city 
8900,000  a  year  for  five  years,  after  which 
the  city  will  take  over  plant,  which  will 
DC  operated  by  city. 

Rochester,  N.  Y. — Lowest  bid  opened  by 
Board  Contract  &  Supply,  on  April  5,  for 
sprinkling  streets  submitted  by  Bantel  & 
Hartung,  at  45.7  per  cent  of  estimated 
cost,  which  is  $93,218. 


PROPOSED  WORK. 

Dam — Ogdensburg,  N.  Y. — A  concrete 
and  steel  dam  and  bulkhead  is  to  be  con- 
structed at  outlet  of  Cranberry  Lake;  coet 
about  $25,000.  C.  C.  Burns  of  Watertown 
said  to  be  interested. 

Hydroelectric  Plant — Trenton,  N.  J. — 
Plans  being  prepared  by  Trenton  Water 
Power  Co.  for  construction  of  a  hydro- 
electric power  plant  on  Assunpink  Creek. 

Levee — Clarksdale,  Miss.  —  Legislature 
has  authorized  Yazoo-Mississippi  Levee 
Board  (F.  N.  Birdsall,  Secy.),  to  issue 
$1,500,000  bonds  for  repair  of  and  mainte- 
nance of  levees  in  this  district. 

Levee — Greenville,  Miss.  —  Legislature 
has  authorized  Mississippi  Levee  Board 
(W.  H.  Mayhew,  Secy.),  to  issue  $1,000,- 
000  bonds  for  repairing  and  maintenance 
of  levees  in  this  district. 

Dam — McMlnnvllle,  Tenn. — Great  Falls 
Power  Co.  granted  permission  by  County 
Court  to  construct  a  dam  at  Caney  Forks 
Falls;  also  construct  bridge  at  top  of  dam 
and  one  at  Harsh's  Ferry  and  raise 
bridge  crossing  Collins  River. 

Creek  Improvement — Belleville,  III. — 
Contract  will  be  awarded  about  June  15 
by  W.  C.  Wolf,  City  Engineer,  for 
straightening  and  deepening  creek  In 
Belleville  to  cost  $79,600.  H.  W.  Flood. 
Engineer,  17  S.  Illinois  Street,  Belleville. 

Ditch — Bemldji,  Minn. — Judge  Stanton 
ordered  construction  of  ditch  No.  25,  to  be 
250  miles  long  and  cost  $483,000. 

Dredging — Minneapolis,  Minn. — In  a  re- 
port submitted  to  Park  Board,  Theodore 
Wirth,  Supt.,  estimated  cost  of  construct- 
ing a  lagoon  at  south  end  of  Lake  Cal- 
houn at  $198,529,  and  for  dredging  Rice 
Lake  at  $227,776. 

River  Improvements — St.  Paul,  Minn. — 
City  Council  engaged  M.  L.  Barnes  of 
Albany,  N.  T.,  to  work  in  conjunction 
with  City  Engineer  on  a  detailed  report 
on  navigation  facilities,  including  feasi- 
bility of  proposed  development,  a  physical 
survey  of  shores,  levees,  river  banks  and 
establishment  of  terminals,  location  of 
railroad  connections,  wharves  and  ware- 
houses and  estimated  cost  of  proposed 
improvement. 

Drainage — Wentworth,  S.  D. — Drainage 
improvements  in  Moody  and  Lake  Coun- 
ties costing  $65,000  will  Include  main  ditch 
9  miles  long,  4  to  13  ft.  deep,  4  to  10  ft. 
bottom,  slopes  1  to  1,  about  249,060  eu.  yd. 
excav.  black  loam  and  clay;  estimated 
cost  of  excavation  12  cts.  per  cu.  yd. 
Charles  A.  Trimmer,  Consulting  Engineer, 
Madison,  S.  D. 

Levees  —  England,  Ark. — ^Dickinson  & 
Watson,  610  State  Bank  Building,  Little 
Rock,  appointed  engineers  to  repair  dam- 
age done  by  recent  floods  on  Plum  Bayou 
levee  between  Little  Rock  and  Pine  Bluff. 

Irrigation  —  Memphis,  Ark. — Drainage 
District  No.  3  of  Crittenden  County,  or- 
ganized with  Willis  E.  Ayres  of  Memphis, 
Engineer,  and  L.  P.  Berry  of  Marion,  At- 
torney. As  soon  as  surveys  are  made  a 
bond  issue  of  $225,000  will  be  sold.  The 
district  will  have  55  miles  of  canals,  and 
includes  38.000  acres  north  of  Erie  and 
Crawfordsville  and  touches  Clarksdale. 

Drainage — Mound  City,  Ark. — Morgan 
Engineering  Co.,  Memphis,  Tenn.,  engaged 
by  Trustees  of  Drainage  District  No.  8, 
Crittenden  County  (Charles  L.  Lewis, 
Chmn.),  to  prepare  plans  for  37  miles  of 
canals  to  be  constructed  during  the  com- 
ing summer. 


Ditches  —  Alamogordo,  N.  M.  —  Sec 
"Water  Works." 

Irrigation — Bakersfield,  Cal. — Miller  & 
Lux,  Merchants'  Exchange  Building,  San 
Francisco,  applied  to  State  Water  Com- 
mission, Sacramento,  for  permission  to 
appropriate  water  from  Buena  Vista 
Slough  In  Kern  County  to  Irrigate 
10,000  acres  of  desert  land.  Junction  of 
Kern,  Tulare  and  Kings  Counties. 

Irrigation — Lindsay,  Cal. — The  Lindsay- 
Strathmore  Irrigation  District  works  will 
include  dams  in  Tule  and  Kaweah  Riv- 
ers, 2  reservoirs,  one  22.000  acre  ft.  and 
one  12.000  acre  ft.  capacity,  and  ditches 
and  tunnels,  11  miles  long.  About  45  wells 
will  be  sunk  and  pumping  units  installed. 
Total  cost  approximately  $1,500,000.  John 
H.  Quinton,  HolUngsworth  Bldg.,  Los 
Angeles,  Engr. 

Dam — Los  Angeles,  Cal. — Board  of  Pub- 
lic Service  instructed  William  MulhoUand, 
Chief  Engineer,  to  raise  Fairmont  dam 
an  additional  70  ft.;  cost  about  $150,000. 

Pier — Manhattan  Beach,  Cal. — Plans 
completed  about  May  17  for  the  pleasure 
pier  and  pavilion  contemplated  here;  cost, 
$110,000.  Llewellyn  Price,  City  Clerk; 
Train  &  Williams,  Engrs.,  226  Exchange 
Building,  Los  Angeles. 

Pier,    Etc. — San     Diego,    Cal. — City    ap- 
plied to  U.  S.  Engineer,  Los  Angeles,  for 
permission  to  construct  800  ft.  reinforced 
concrete  pleasure  pier,   eight  200-ft.   tim- 
ber groins,  two  800  ft.  loose  rock  jetties. 


one  6  ft.  wide  and  one  one  10  ft.  wide 
at  top  at  water  front  near  Ocean  Beach; 
cost,  about  $125,000.  (Seorge  Cromwell, 
City     Engineer;     F.     M.     Lockwood,     City 

Mgr. 

Irrigation — Terra  Bella,  Cal. — Plans  ap- 
proved by  State  Engineer  for  Irrigation 
system  for  Terra  Bella  Irrigation  District 
to  include  about  16  wells,  four  8-ln.  and 
two  12-ln.  centrifugal  pumps,  two  120-hp. 
Diesel  engines,  two  25-hp.  motors  and  one 
75-hp.  engine,  turbines,  and  30-  to  40-ln. 
distributing  mains:  cost  reported  at 
$1,000,000.  S.  E.  Kiefter,  Engineer,  87 
Post  Street,  San  Francisco. 

Irrigation  —  Whittler,  Cal.  —  Whittler 
Water  Co.  has  asked  State  Railroad 
Commission  for  permission  to  construct 
system  of  pipes  for  delivering  water  to 
Orchard  Dale  Water  Co.,  to  be  used  for 
irrigating  about  600  acres  of  fruit  land. 

Irrigation — Boise,  Idaho.— State  Land 
Board  approved  plans  to  increase  from 
30,000  to  40.000  acres  district  to  be  Irri- 
gated by  Wlckahoney  Land  &  Water  Co.: 
cost  for  additional  improvement  about 
$500,000. 


BIOS    DESIRED. 

Sea  Wall— Fort  Pierce,  Fla. — Until  May 
2,  by  County  Commissioners  (J.  E.  Fultz, 
Clerk),  for  constructing  sea  wall  and  (111 
along  Indian  River  front,  sea  wall  to  be 
800  ft.  long  and  extend  out  about  40» 
ft.  from  shore.  Miller  Hallowes,  Eftigr.. 
Fort  Pierce. 

Dike — Brownstown,     Ind. — See     "Paving 

and   Roads." 

Drainage 
by    G.    U. 


—Princeton,  III.— Until  May  i, 
Westphal,  Drainage  Commis- 
loner,  for  constructing  improvements  In 
Green  River  Drainage  District,  estimated 
to  cost  $15,000. 

Levee— PIttsfleld,  III.— Until  April  27,  bv 
Board  Commissioners  of  the  McGee  Creak 
Levee  and  Drainage  Dist.,  at  ofllce  of 
u  illiams  &  Williams,  Attorneys,  Pitts- 
field,  for  levee  work  amounting  to  about 
83.000  cu.  yd.  Web  P.  Bushnell,  Engr.. 
Quincy. 

Drainage— Spirit  Lake,  Iowa.— Reported 
until  April  28,  by  John  B.  Blow,  Co.  Aud., 
for  constructing  Drainage  Dist.  No.  S,  to 
consist  of  43,635  ft.  of  from  3«-ln.  to  6-ln. 
tile,  11  inlets  and  one  concrete  bulkhead 
Also  separate  bids  same  time  and  place 
for  constructing  Drainage  Dist.  No.  25 
in  all  about  82,976  ft.  of  from  36  to  6-ln 
tile,  30  Inlets,  two  concrete  bulkheads  and 
one  catch  basin. 

Ditch — Le  Sueur  Center,  Minn. — Report- 
ed desired  until  April  28,  by  Thos.  F. 
Dunn,  Co.  Aud.,  for  constructing  Ditch  No. 
42,  requiring  14,079  cu.  yd.  earth,  cost 
$2,422;  Ditch  No.  19,  requiring  20.237  cu. 
yd.,  cost  $3,987,  and  Ditch  No.  44,  requiring 
59,225  cu.  yd.  earth,  cost  $7,090. 

Ditch — St.  James,  Minn.— Reported  de- 
sired until  May  9,  by  J.  C.  Jensen,  Co. 
Aud.,  for  constructing  Judicial  Ditch  No. 
10,  all  tile.  Probable  cost  Sect.  A,  133.- 
966;  Sect.  B,  $13,458;  Sect.  C.  $1,294. 

Gates,  Etc. — Lincoln,  Neb. — Reported 
desired  until  May  1,  by  Director  Chim- 
ney Rock  Irrigation  Dist.,  for  construct- 
ing steel  waste  and  check  gates  near  head 
of  Chimney  Rock  Canal,  consisting  of  two 
batteries  of  steel  gates  of  four  slides  each, 
etc. 

Irrigation  —  St.  Ignatius,  Mont. — Until 
May  25  by  U.  S.  Reclamation  Service, 
St.  Ignatius,  for  constructing  canals  and 
structures  on  Flathead  Project,  Mont, 
advertised  In  Enerineerlng  Record. 

Irrigation — Ft.  Laramie,  Wyo.— Until 
May  22  by  U.  S.  Reclamation  Service. 
Ft.  Laramie,  for  constructing  tunnels  and 
concrete  lining  of  canal  approaches  to 
same  on  Ft.  L,aramie  Canal,  North  Platte 
Project,  Nebraska,  Wyoming,  advertised 
in  Engineering  Record. 

Irrigation— Alpaugh,     Cal.— Until     April 

28,  by  Board  of  Directors  of  Alpaugh  Irri- 
gation District  (W.  T.  Holton,  Secy.), 
for  following:  Furnishing  and  installing 
machinery,  motors,  transformers,  wiring, 
etc.,  and  housing,  to  lift  9000  gallons  per 
minute  at  Smyrna,  Kern  County;  drilling 
five  wells  at  Alpaugh  and  equipping  with 
pumps;  65,000-gallon  hemispherical  bot- 
tom steel  tank  and  tower  at  Alpaugh' 
pump,  motor,  gasoline  engine  and  hous- 
ing for  this  tank;  constructing  concrete 
reservoir;  approximately  193,500  ft.  of  soil- 
proof  riveted  steel  pipe,  with  necessary 
valves,  fittings,  etc.;  repairing  and  re- 
grading  approximately  6.5  miles  of  earth 
canal. 

Dredging— Los  Angeles,  Cal.— Until  May 
10,  at  U.  S.  Engineer's  OfHce,  for  dredg- 
ing in  Los  Angeles  Harbor. 

Cribwork  and  Concrete  Wall — Toronto, 
Ont.— Until  May  1,  by  Chmn.  Toronto 
Harbor  Commissioners,  50  Bay  Street, 
Toronto,  for  cribwork  and  concrete  wall 
E.  L.  Cousins,  Chief  Engineer  and  Man- 
ager. 


PRICES  AND  LETTINGS. 
iK^ndicatea  award  of  contract. 

♦Dredging— Boston,  Mass.  —  Following 
are  three  lowest  bids  opened  April  5  by 
Board  of  Harbor  &  Land  Commissioners 
(William  P.  Williams,  Ch.  Engr.),  for 
dredging: 

♦In     Wellfleet     Harbor     channel     and 
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basin,  about  65,000  cu.  yd.  material  to  be 
removed  (prite  given  is  per  cu.  yd.); 
Maryland  Dredging  &  Contracting  Com- 
pany, Baltimore,  Md.,  19.53  cts.  and  $9.50 
(awarded  contract);  Bay  State  Dredging 
&  Contracting  Company,  247  Atlantic 
Avenue.  Boston.  25.5  ots.  and  $10;  J.  S. 
Packard  Dredging  Company,  Providence, 
R.  I..  30.49  cts.  and  $10;  Jeremiah  P. 
O'Riordan,  Charlestown.  32.25  cts.  and  $5. 
-^dredging  channel  and  basin  in  Nob- 
scusset  Harbor,  Dennis,  removal  of  about 
40,000  cu.  yd.  material;  Maryland  Dredg- 
ing &  Contracting  Company,  Baltimore, 
Md.,  27.53  cts.  and  $9.60  (awarded  con- 
tract); J.  S.  Packard  Dredging  Company, 
Providence,  R.  I.,  32.7  cts.  and  $10;  John 
R.  Burke,  78  Devonshire  Street,  Boston, 
3*%  cts.  and  $10;  Bay  State  Dredging 
&  Contracting  Company,  247  Atlantic 
Avenue,  Boston,  35.4  cts.  and  $10. 

Bulkhead — Boston,  Mass. — Following  are 
four  lowest  bids  opened  April  14  by  Di- 
rectors of  Port  of  Boston  for  constructing 
bulkhead  along  Northern  Avenue  exten- 
sion. South  Boston,  Contract  49:  (a)  Con- 
struction of  bulkhead  1000  lin.  ft.;  (b)  fur- 
nishing and  placing  extra  sheeting  wales, 
etc.,  25M  ft.;  (c)  total  for  a  and  b:  Wil- 
liam H.  Ellis  &  Son  Company,  479  Merl- 
den  Street,  (a)  $23.61,  (b)  $59.  (c)  $25,085; 
W.  O.  Wilson  &  Company,  (a)  $23,755 
(total),  (b)  $60;  George  T.  Tendle  Com- 
pany (a)  $23.94,  (b)  $59,  (c)  $25,415;  H.  P. 
Converse  &  Company,  88  Broad  Street. 
I'a)  $24.07,  (b)  $68,  (c)   $25,770. 

A-Dredglng — Buffalo,  N.  Y. — Contract 
for  dredging  Inner  Harbor  to  the  com- 
pleted contract  depth  for  maintenance 
of  channel  from  June  30,  1916  to  June 
10,  1917,  awarded  H.  S.  Kerbaugh,  Inc., 
BufTalo,  at  35  cts.  per  cu.  yd.  scow  meas- 
ure. 

Dredging — New  York,  N.  Y. — Following 
are  totals  of  four  lowest  bids  opened 
April  14  by  U.  S.  Engineer's  Office,  Army 
Building.  39  Whitehall  Street,  New  York, 
for  dredging  and  rock  removal  in  Coenties 
Reef,  East  River,  N.  Y.:  Great  Lakes 
Dredge  &  Dock  Co.,  Boston,  Mass.,  $196.- 
900;  Bowers  Southern  Dredging  Co.,  Gal- 
veston, Tex.,  $238,434;  James  Stewart  & 
Co.,  Inc.,  30  Church  Street,  New  York, 
$344,717,  and  Eugene  Breymann,  Boston, 
Mass.,  $377,777. 

*Sea  Wall — Savannah,  Ga. — Contract 
for  constructing  a  sea  wall  at  JekyI  Island 
awarded  to  J.  W.  Fitzgerald,  Jr.,  of  Sa- 
vannah, at  about  $65,000. 

Levee  Improvements — Memphis,  Tenn. 
— Following  are  bids  opened  April  11  by 
City  for  constructing  three  reservoirs  in 
connection  with  their  levee  protection 
work:  Reservoir  No.  2,  Koehler  Bros.- 
Fowler  Construction  Co.,  Memphis,  $28,- 
371  (only  bidder).  Reservoir  No.  3  (four 
bidders):  Koehler  Bros. -Fowler  Construc- 
tion Co.,  $25,633;  Turner  &  Thomas  $26,- 
892;  M.  E.  Larkin,  $27,184,  and  F.  D.  Har- 
vey &  Co.,  $36,220  (bidders  of  Memphis). 
Reservoir  No.  4  (four  lowest):  A.  De- 
Franceschi.  $11,547;  M.  E.  Larkin,  $13,541; 
Turner  &  Thomas,  $16,318,  and  Koehler 
Bros. -Fowler  Construction  Co.,  $16,527. 
J.    H.  Weatherford,  City  Engineer. 

'AOock — Ashland,  Wis, — Contract  for 
construrting  Soo  Ore  dock  awarded  Foley 
Bros.  Construction  Company,  St.  Paul, 
Minn.,  at  about  fl, 000,000.  Dock  will  be  of 
reinforced  concrete  and  steel,  storage  ca- 
pacity 50,000  tons,  and  will  have  75  pock- 
ets on  each  side.  C.  N.  Kalk,  Ch.  Engr. 
Soo  R.  R.  Co.,  Minneapolis,  Minn. 

-A-Oltches — WIndom,  Minn.  —  Contracts 
for  constructing  ditches  (bids  opened 
April  14)  awarded  by  S.  A.  Brown.  County 
Auditor,  as  follows:  No.  19  to  D.  A.  Lahart 
of  Mount  Lake,  at  $20,490,  and  No.  24  at 
$22,140  and  No.  26  to  O.  M.  Anderson, 
.Somers,  Iowa,  at  $13,994. 

-A-lrrlgatlon  —  Malta,  Mont.  —  Contract 
awarded  by  U.  S.  Reclamation  Service, 
Washington,  D.  C.,  for  earthwork  on  Bow- 
doln  Canal  and  laterals  on  Milk  River 
Project,  Mont,  (bids  opened  March  15),  at 
$9,106.  Work  Involves  excavation  of 
about  62,110  cu.  yd.  of  material  and  neces- 
sary overhaul. 

'A-Dltch — Cuero,  Tex.^<;ontract  for  re- 
pairing drainage  ditch  near  Cuero  award- 
ed by  County  Commissioners  to  L.  G. 
Oawford  of  Bay  City  at  $9,776  (bids 
opened  April  3). 


-^Dredging — Redwood  City,  Cal. — Con- 
tract awarded  by  Redwood  City  Harbor 
Company  to  San  Francisco  Bridge  Co., 
Nevada  Bank  Building,  San  Francisco, 
for  dredging  water  frontage  each  of  city, 
about  500,000  yd.  of  material  to  be  re- 
moved. 


ELECTRIC  RAILWAYS 


PROPOSED  WORK. 

Lewlston,  Me. — Reported  the  Lewiston, 
Augusta  &  Waterville  St.  Ry.  Co.  will 
repair  track  between  Brunswick  and 
Bath,  new  ties  and  rails  being  used. 
Company  plans  to  construct  bridge  over 
the  New  Meadows  and  repair  Brunswick 
and   Topsham   Bridge. 

Boston,  Mass. — The  City  and  Boston 
Elevated  R.  R.  Co.  has  asked  Public 
Service  Commission  for  permission  to  re- 
construct Brookline  Avenue  Bridge  over 
Boston  &  Albany  R.  R,  so  that  cars  may 
operate  over  it. 

Waterbury,  Conn.  —  The  Connecticut 
Company,  New  Haven,  will  spend  about 
$40,000  in  double  tracking  from  Robbins 
Street  to  Momingside  Avenue  in  Water- 
bury  and  Watertown. 

Jamestown,  N.  Y. — Panama  Traction 
Company  will  begin  at  once  location  sur- 
vey for  an  interurban  electric  railway 
from  YoungsviUe,  Pa.,  to  Jamestown,  N. 
Y.  Chapman  &  Graham,  Engrs.,  Gokey 
Building,  Jametown. 

Phoenlxvllle,  Pa. — Plans  being  consid- 
ered for  constructing  an  electric  railway 
from  Phoenixville  to  Norristown  via  Mont 
Clare,  Oaks,  Audubon  and  Jeftersonville. 
Thomas  E.  O'Connell,  Pres.  Phoenixville- 
Valley  Forge  &  Strafford  Electric  Ry. 
Co.,    is  interested. 

Sharon,  Pa. — Youngstown  &  Sharon 
Street  Railway  Co.  received  franchise 
from  City  Council  to  construct  extension 
to   Buhl   Farm. 

Shelbyville,  Ky. — Surveys  completed  and 
right-of-way  secured  by  Shelbyville  & 
Frankfort  Realty  Co.  for  railway  to  be 
constructed  between  Shelbyville  and 
Frankfort  via  Bridgeport,  Grafenburg, 
Peytona  and  Clayvillage,  19^4  miles. 
Overhead  trolley  will  be  used.  Power  sta- 
tions will  be  located  at  Shelbyville  and 
Frankfort.  J.  W.  Gudgel,  Shelbyville, 
Secretary. 

Salem,  Ohio. — Reported  a  corporation 
is  being  organized  to  construct  an  inter- 
urban railway  between  Youngstown  and 
Salem,  via  Canfleld.  John  Goeppinger  of 
Alliance    is    interested. 

Logansport,  Ind. — The  Ft.  Wayne  & 
Northern  Indiana  Traction  Co.  of  Ft. 
Wayne  will  restore  Broadway  line  in 
Logansport  and  track  will  be  relaid  at 
once.     Concrete  poles  are  to  be  used. 

St.  Josephj^Mlch. — Plans  being  consid- 
ered by  M.  W.  Stock  to  construct  a  rail- 
way from  St.  Joseph  to  Michigan  City. 

Peoria,  III. — The  Chicago,  Peoria  & 
Qulncy  Traction  Co.  (John  L.  Soebbing 
of  Quincy,  Pres.),  has  entered  into  a  con- 
tract with  A.  C.  Black  and  E.  S.  Wool- 
ner  of  Peoria  to  finance  and  construct 
railway. 

Springfield,  III. — Work  will  soon  begin 
on  constructing  Springfield  &  Jackson- 
ville Electric  Ry.  from  Springfield  to 
Jacksonville  via  Berlin.  J.  H.  McFarlane 
of  Springfield  is  general  manager  of  J. 
H.  McFarlane  Co.,  organized  to  construct 
the  line. 

Fergus  Falls,  Minn. — Construction  of  a 
railway  from  Sisseton  to  Perham,  via 
Fergus  Falls,  contemplated.  Address 
Commercial  Club. 

Temple,  Tex. — Marlin-Temple  Interur- 
ban Promotion  Co.  chartered  to  construct 
a  railway  from  Marlin  to  Temple.  S.  D. 
Hanna  of  Temple,   Engineer. 

Baker,  Ore. — Construction  of  an  elec- 
tric railway  from  Baker  to  Pine,  45  miles, 
and  from  Baker  to  Eagle  Valley,  75  miles. 
Alexander  Allerdyce  is  Interested. 


Elslnore,  Cal.— Charles  De  Lacour  has 
asked  Bd.  Supervisors  for  a  franchise  to 
construct  an  electric  railway  from  Elsl- 
nore to  San  Diego  via  Wildomar,  Murrl- 
etta  and  Temecula. 


PRICES  AND   LETTINGS. 

■kindlcates  award  of  contract. 

♦  New  Castle,  Ohio. — Contract  for  con- 
structing 2-story  brick  and  concrete,  100 
X  70-ft.  substation  for  Mahoning  &  She- 
nango  Ry.  &  Light  Co.  awarded  to  Stone 
&  Webster  Engineering  Corp.,  147  Milk 
Street.  Boston,  Mass. ;  estimated  cost, 
$150,000. 


♦  Boston,  Mass. — Following  are  unit  figures  »t  the  four  lowest  bids  opened  April 
11  by  Boston  Transit  Commission  for  constructing  Section  J  of  Dorchester  Street 
Tunnel:  (a)  T.  A:  Gillespie  Co.,  363  Dorchester  Avenue,  $346,887   (awarded  contract); 

(b)    Coleman    Bros.,    Boston,    $352,712;    (c)    Hugh    Nawn    Contracting  Co.,    82  Savine 
Street,  Roxbury,  $367,812;  (d)  Bruno  &  PetittI,  18  Tremont  Street. 

— -»,              .                                                                                       *(a)           (b)           (c)  (d) 

60,000  cu.  yd.  earth  excavation  open  cut  method $2.80        $2.90        $3.00  .  $3.00 

600  cu.  yd.  old  masonry  removed 3.40          4.00          3.00  6.00 

1>,000  cu.   yd.   concrete 8.60         8.50          9.00  8.2B 

50  cu.  yd.  cinder  concrete , 5.00          5.00          7.00  10.00 

400  cu.  yd.  mortar 8.76          9.00        12.00  16.00 

200  cu.  yd.  concrete  with  small  stone 9.00        10.00        12.00  16.00 

S.OOO  sq.  yd.  granolithic 0.60          1.00          1.40  2.00 

400  lin.  ft.  casing  steel  platform  columns 1.16          1.20          2.00  1.00 

1,050  lin.  ft.  casing  steel  tunnel  columns 1.06          1.00         1.25  1.00 

200  cu.  yd.  brick  masonry 18.00        16.00        18.00  18.00 

140  lin.  ft.  laying  8-ln.  vltr.  pipe  for  Invert  drain 0.25          0.30          0.50  0.75 

1,600  lin.  ft.  laying  6-in.  to  15-in.  vltr.  pipe  for  sewers.        0.45         0.50          0.50  1.00 

1,600  lin.  ft.  18-in.  to  30-in.  vltr.  pipe  for  sewers 0.90          0.90         0.80  2.00 

1,000  lin.  ft.  laying  3-ln.  and  4-in.  vltr.  and  c.-l.  pipe.        0.20         0.20          0.25  0.60 

600  ton  setting  steel  6  lb.  or  les.i  per  ft 7.00         8.00          7.00  16.00 

900  ton  setting  steel  more  than  6  lb.  per  ft 11.00        13.00        11.60  10.00 

4,000  sq.  yd.  Portland  cement  plaster 0.20          0.30         0.30  0.60 

50  cu.  yd.  neat  cement  grout 14.00        14.00        17.00  20.00 

100  cu.  yd.  grout,  mixed  1:1% 9.25          9.00        12.00  16.00 

200  cu.  yd.  grout,  mixed  1:4 7.00          7.00          6.00  12.00 

45,000  sq.  yd.  prepared  textile  and  asphalt 0.40          0.40         0.40  0.40 

150  M  ft  4-ln.  hard  pine  sheet  piling 76.00        50.00        60.00  60.00 

Supporting  and  protecting  buildings,  risks,  etc 3,350.00  4,000.00  3,560.00  5,000.00 


RAILROADS 


PROPOSED  WORK. 

Cheektowaga,  N.  Y. — Public  Service 
Commission  of  Second  Dist.  ordered  elim- 
ination of  the  Harlem  Avenue  grade 
crossing  in  town  of  Cheektowaga  and  Vil- 
lage of  Sloan  in  Erie  County,  including 
construction  of  a  viaduct^^steel  frame  con- 
struction, with  concrete  floor,  24-ft.  road- 
way, paved  with  brick,  and  one  6-ft.  side- 
walk, to  cross  57  tracks  belonging  to  main 
line  and  yards  of  Delaware,  Lackawanna 
&  Western,  Lehigh  and  Erie  R.Rs.  To  be 
one-quarter  mile  between  abutments  and 
cost  about  $400,000.  The  Commission  ap- 
propriated $100,000  as  State's  share  of 
cost. 

Niagara  Falls,  N.  Y.— Work  will  start 
In  May  on  the  elimination  of  grade  cross- 
ings at  College  Avenue,  Portage  Road 
and  Lockport  Street  at  a  cost  of  $500,000, 
city  to  pay  approximately  $200,000  and 
the  railroads — N.  Y.  Central,  Erie,  Lehigh 
Valley  and  International  Ry.  Company 
(electric) — the  remainder.  John  L.  Har- 
per, Engineer,  Grade  Crossing  Advisory 
Commission. 

Orange,  N.  J, — City  has  received  from 
Lacliawanna  R.R.  signed  agreement  be- 
tween city  and  railroad  company  for 
elimination   of  grade  crossings. 

Charleston  W.  Va. — Reported  Virginia 
Ry.  Co.  (H.  Fernstrom,  Ch.  Engr.,  Nor- 
folk, Va.),  is  considering  constructing  a 
60-mile  railroad  into  Guyan  and  Coal  Val- 
leys. 

Montgomery,  Ala. — Seaboard  Air  Line 
Company  (W.  D.  Fancette,  Ch.  Engr., 
Norfolk,  Va.)  has  applied  to  city  for 
right  of  way  to  build  a  new  road  at  their 
own  expense  to  eliminate  two  grade 
crossings  on  Lower  Wetumpke  Road. 
Cost,   $50,000. 

Hartsvllle,  Tenn. — Surveys  being  made 
for  railroad  which  it  is  proposed  erecting 
between  Hartsvllle  and  Red  Boiling 
Springs,  via  Lafayette.  J.  C.  Collins, 
Secy.  Directors,  601  Statesman  Building, 
Nashville,  Tenn. 

Paducah,  Ky. — Paducah  &  Illinois  R.R. 
Co.  applied  to  City  Commissioners  to  con- 
struct and  maintain  tracks  on  numerous 
streets.  It  is  intention  of  company  if 
granted  this  privilege  to  erect  passenger 
and  freight  depot  at  Second  and  Wash- 
ington Streets. 

Indianapolis,  Ind.  —  Cleveland,  Cincin- 
nati, Chicago  &  St.  Louis  Ry.  (C.  A. 
Paquette,  Chief  Engineer,  Cincinnati, 
Ohio),  intends  doing  some  concrete,  steel 
and  grading  work  in  Indianapolis  at  a  cost 
of  $200,000.  Contract  will  be  let  about 
May  15. 

South  Bend,  Ind.— Mayor  Keller,  in  his 
annual  report,  urges  steps  taken  at  once 
to  elevate  tracks  of  Lake  Shore  &  Grand 
Trunk  R.R.  over  streets.  City  has  $150,000 
toward  project. 

Garry,  Mont.— Reported  Great  Northern 
Ry.  Co.  plans  double  tracking  road  on 
west  side  of  Rockies  and  reduction  of 
curves.  Section  to  be  Improved  Is  10 
miles  long  between  Paola  and  Garry.  P. 
S.  Hervin,  Great  Falls,  Resident  Engineer, 
Great   Falls. 

Great  Falls,  Mont. — Reported  Chicago, 
Milwaukee  &  St.  Paul  Ry.  will  soon  start 
construction  of  72-mile  branch  road  be- 
tween Great  Falls  and  Agawam. 

Midland,  Tex. — Reported  construction 
of  a  railroad  from  Midland  to  Seminole, 
a  distance  of  65  miles,  is  Under  consid- 
eration. Address  T.  J.  O'Donnell,  Mid- 
land. 

North  Yakima,  Wash.— Reported  North- 
ern Pacific  Ry.  Company  (W.  L.  Darling. 
Ch.  Engr..  St.  Paul,  Minn.)  will  spend 
about  $1,000,000  In  Yakima  Valley  this 
year,  mainly  for  new  track  construction. 

Eugene,  Ore. — Reported  Southern  Pa- 
cific Ry.  Company  (W.  Wood,  Ch.  Engr., 
San  Francisco,  Cal)  Intends  making  yard 
Improvements  and  has  applied  for  per- 
mit to  lay  an  additional  track  from  a 
point  1500  ft.  north  of  River  Road  to 
I'earl  Street,   the  two  to  cost  $100,000. 

Redondo  Beach,  Cal. — Reported  Atchi- 
son, Topeka  &  Santa  Fe  R.  R.  (G.  W. 
Harris,  Ch.  Engr.,  Los  Angeles)  is  plan- 
ning constructing  a  line  between  Redondo 
Beach  and  San  Pedro  via  Torrance,  ap- 
proximately 12  miles,  and  also  to  con- 
struct yards  on  30-acre  tract  near  San 
Pedro  harbor  front. 


PRICES  AND  LETTINGS. 

•kindicates  award  of  contract. 

♦Williamsburg,  Va. — Chesapeake  &  Ohio 
R.R.  Co.  awarded  contract  to  Simon  CJur- 
tis.  Leehall,  to  build  a  branch  line  from 
Williamsburg  to  proposed  site  on  York 
River  of  power  plant  of  E.  I.  du  Pont  de 
Nemours  &  Co. 

♦Frankfort,  Ind. — Contract  for  con- 
structing Pennsylvania  R.R.  between  Ben 
Davis  and  Frankfort  awarded  to  Dunn- 
McCarthy  Co.  of  Cliicago,  111,;  cost  of  im- 
provement about  $4,500,000. 

♦Great  Falls,  Mont. — Contract  awarded 
by  Great  Northern  Ry.  Co.  (P.  S.  Hervin, 
Great  Falls,  Res.  Engr.)  tor  constructing 
600-ft.  tunnel  near  Great  Palls  to  A. 
Gutherie  &  Co.,  St.  Paul,  Minn. 

♦  Lewistown,  Mont. — Reported  contract 
awarded  by  Chicago,  Milwaukee  &  St. 
Paul  Ry.  Company  (C.  F.  Loweth,  Ch. 
Engr.,  Chicago,  III.),  for  grading  and 
building  side  tracks  on  line  between  Mo- 
bridge  and  Hariowtown,  500  miles,  to  D. 
J.  Burke  of  Lewiston. 

♦Seattle,  Wash. — Reported  Great  North- 
ern Ky.  Co.  has  awarded  contract  for 
placing  10,000  M  ft.  timber  in  position 
and  for  the  combination  back  walls  and 
roof  timbering  for  the  proposed  snow 
sheds  in  Cascade  Mountains  near  Scenio 
to  Grant  Smith  Co.,  Henry  Building,  and 
Henry  McPhee,  Henry  Building,  respec- 
tively, at  a  total  approximate  cost  of 
$1,000,000. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED  WORK. 

Chlsholm,  Me. — A  $25,000  brick  gram- 
mar school  is  to  be  erected.  Address 
Chairman  Building  Committee,  Board  of 
Education. 

Bristol,  R.  I. — Clark  Home,  Providence. 
is  architect  for  two-story  brick  school  to 
cost,  with  equipment,  $52,000.  B.  W. 
Wall,  Secretary  "Town  Board. 

Bridgeport,  Conn. — See  "Paving  and 
Roads." 

Mount  KIsco,  N.  Y. — Plans  being  pre- 
pared by  Ernest  Sibley,  Palisade  Park, 
N.  J.,  for  two-story  school  addition;  cost, 
$40,000.     Address  Board  of  Education. 

New  York,  N.  Y. — Plans  filed  for  erect- 
ing 6  and  10-story  fireproof  hospital  build- 
ing for  Bellevue  and  Allied  Hospital, 
Twenty-sixth  Street  and  First  Avenue: 
cost  $800,000;  McKim,  Mead  &  White, 
.\rchts.,  101  Park  Avenue;  2-story  fire- 
proof stores  on  New  Market  and  Divi- 
sion Streets  for  Department  of  Bridges, 
city  of  New  York,  cost  $50,000;  Floyd  Y. 
Parsons,  Archt.,   1133  Broadway. 

Board  of  Education  has  decided  to  ask 
Board  of  Estimate  for  $3,766,807  for  new 
school  buildings,  additions,  alterations 
and  sites. 

East  Orange,  N.  J. — Contract  will  be  let 
about  June  1  by  Board  of  Education  for 
erecting  addition  to  Elmwood  School, 
fireproof,  three  stories,  and  cost  $100,000. 
Guilbert  c&  Betelle,  Archts..  665  Broad 
.Street,  Newark. 

Haddon  Heights,  N.  J. — Election  to  be 
held  April  25  to  vote  $30,000  bonds  to 
erect   school.     Address  School  Board. 

Hoboken,  N.  J. — Fagen  &  Briscoe,  95 
Iliver  Street,  engaged  by  Board  of  Edu- 
cation to  prepare  plans  for  new  school  to 
replace  School  No.  3  on  Adams  and 
I  iith    .Streets;    cost,    about    $175,000. 

Ridgefield,  N.  J. — Board  of  Education 
will  issue  $40,000  bonds  for  erecting  school 
in   Morsemere  Section  of  town. 

Brackenrldge,  Pa. — Board  of  Education 
will  erect  $30,000  school. 

Philadelphia,  Pa. — Trustees  of  Univers- 
ity of  Pennsylvania  propose  erecting 
building  for  advancement  of  women's  edu- 
cation on  Thirty-fourth  and  Walnut 
Streets,  as  a  memorial  to  Colonel  Joseph 
M.  Bennett. 

Trevorton,  Pa. — Clyde  S.  Adams,  1509 
Arch  Street,  Philadelphia,  is  architect  for 
two-story,  95  x  120-ft.  school,  .\ddress 
Board  of  Educatlftn. 

Willlamsport,  Pa. — Erection  of  school  is 
contemplated.  A.  J.  Updegraff,  Secretary 
Bd.   Education. 

Rlchwood,  W.  Va.— S.  W.  Ford  &  Com- 
pany, Clarksburg,  engaged  to  prepare 
plans  and  specifications  for  proposed 
$40,000  school,  for  which  bonds  were  re- 
cently voted.  Address  Board  of  Educa- 
tion. 

Macon,  Ga. — All  bids  opened  for  erect- 
ing city  hospital  rejected  by  Board  of 
Hospital  Commissioners,  being  in  excess 
of  $100,000  available. 

Tlfton,  Ga. — Citizens  voted  $76,000  im- 
provement bonds,  proceeds  to  be  used  for 
erecting  high  school,  waterworks  exten- 
sion and  street  paving.  Address  the 
Mayor. 

Birmingham,  Ala. — Election   to    be   held 

June  5  to  vote  $2,000,000  bonds  for  school 

improvements.  .Address   Searetary  Board 
of  Education. 
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Selma,  Ala.— City  Council  has  appro- 
priated ?30.(KH)  for  erecting  a  new  modern 
school. 

Alexandria,  La. — Election  to  be  held 
May  2  to  vote  ?50,000  bonds  for  erecting 
two   schools.      Address   City    Clerk. 

Jackson,  Miss. — State  Legislature  has 
authorized  bond  Issue  of  J125,000  for  re- 
pairing old  capltol  and  ?25,000  for  estab- 
lishment of  a  tuberculosis  hospital;  also 
$200,000  to  Improve  rural  schools. 

Jackson,  Tenn. — County  contemplates 
voting  $60,000  bonds  tor  school  buildings. 
William  Allen,    County  Judge,   Jacksboro. 

L.ewlsburg,  Tenn. — County  considering 
erecting  a  high  school,  costing  $50,000.  L. 
("Ilevenger,   County   Judge. 

Nashville,  Tenn. — William  B.  Ittner, 
Board  of  EMucation  Building,  St..  Louis. 
Mo.,  is  architect  for  the  east  wing  of 
Hume  Fogg  high  school.  J.  J.  Keyes. 
Superintendent  of  Schools. 

La  Grange,  Ky. — All  bids  opened  re- 
cently for  erecting  City  Hall  rejected  by 
Town  Board  as  being  too  high. 

Cheshire,  Ohio. — Citizens  voted  $30,000 
to  erect  new  school.  Address  Clerk 
School  Board. 

Cleveland,  Ohio. — Trustees  of  Grace 
Hospital,  2307  West  Fourteenth  Street, 
planning  replacing  present  structure  with 
a  new  fireproof  building,  costing  $200,000. 
Dr.  John  T.  Henderson,  2128  West  100th 
.Street,    Secy,    of    Board. 

Erection  of  flve-story  addition  to  St. 
Luke's  Hospital,  6606  Carnegie  Avenue, 
contemplated;  probable  cost  $200,000.  Ad- 
dress Chairman   Building  Committee. 

Gfrard,  Ohio. — School  bonds  for  $70,000 
wm  be  sold  May  1.  by  Wade  R.  Deemer, 
Clerk  Board   Education. 

Lorain,  Ohio. — Council  authorized  Issue 
of  $55,000  bonds  to  erect  new  municipal 
bathhouse  on  West  Erie  Avenue  Park 
site.     Address  City  Clerk. 

Laporte,  Ind. — City  Board  of  Education 
has  accepted  gift  of  $27,500  from  Andrew 
Carnegie  for  erecting  public  library. 

Michigan  Cfty,  Ind. — Plans  prepared  by 
Wilson  D.  Parker,  Board  of  Trade  Build- 
ing, Indianapolis,  for  an  addition  to  and 
remodeling  of  Central  School,  costing 
$60,000.      Address  Clerk  of   School  Board. 

Detroit,  Mich.— Erection  of  ^75,000  grade 
school  in  Fifth  Ward  on  Stockdale  Road, 
to  be  known  as  George  W.  Cook  School, 
contemplated.  Address  Board  of  Educa- 
tion. 

Grand  Rapids,  Mich.— Council  recently 
approved  $375,000  school  bond  Issue  to  in- 
clude following  improvements  for  which 
plans  are  being  prepared:  Addition  to 
Union  High  School,  $200,000;  new  school 
in  Fountain  District.  $83,000,  and  $45,000 
for  new  Walker  School.  H.  N.  Morrill, 
Secy.    Board    of   Education. 

Sturgis,  Mich. — Robinson  &  Campau, 
Houseman  Building,  Grand  Rapids,  en- 
gaged to  prepare  plans  for  high  school 
to  cost  about  $125,000.  Address  Board 
of  Education. 

Madison,  Wis. — Citizens  voted  $150,000 
bonds  to  erect  new  city  hall.  Address  City 
Clerk. 

Des  Moines,  la. — Board  of  Education, 
April  6,  sold  $368,000  school  bonds. 

Clark  Lake,  Minn. — Election  to  be  held 
May  23  to  vote  $75,000  bonds  for  erecting 
court  house. 

'  Hibbings,  Minn. — Erection  of  an  addition 
to  public  library  being  considered  by  Vil- 
lage Council,  cost  $55,000. 

Minneapolis,  Minn. — Erection  of  a  mu- 
nicipal iiiisteurization  plant  for  city  Is 
contemplated,  cost  aliout  $70,000. 

Board  of  P^ducation  intends  erecting  a 
2-story  brick  and  reinforced  concrete 
school  at  Forty-third  Street  South,  and 
Thirty-flrst  Avenue,  South,  to  cost  $85,000. 

Moorhead,  Minn. — Citizens  will  vote 
April  25  on  issue  of  $75,000  bonds  for 
erecting  high  school. 

St.  Paul,  Minn. — St.  Joseph  Hospital 
will  erect  building  on  property  adjacent 
to  present   building.     Cost,   $250,000. 

Marlln,  Tex. — Brick  high  school  cost- 
ing $50,000  to  be  erected  possibly  this 
year.  A.  T.  Goode.  Secretary  School 
Board. 

Marlin,  Tex. — See  "Sewerage  and  Sew- 
age  Disposal." 

Paris,  Tex. — Plans  being  prepared  by 
Supervising  Architect,  Washington,  D.  C, 
for  a  post  office  building  to  replace  build- 
ing destroyed  by  Are.  Appropriation 
available.  $200,000. 

Plans  soon  to  be  prepared  for  a  court 
house  to  replace  building  destroyed  by 
Are.  The  erection  of  a  court  house  and 
jail  costing  $150,000  or  over  Is  under  con- 
sideration.     S.    Bedford.    County    Auditor. 

City  is  planning  erecting  an  up-to-date 
market  hou.se  In  the  proposed  marki-t 
square.      Edward    H.    McCuistion,    Mayor. 

Eufaula,  Okla. — County  Commissioners 
<<intemplate  erecting  a  court  house.  Ad- 
<ltf*p.K   ("'ounty   Clerk. 

Seattle,  Wash. — ^J.  R.  West,  Ch.  Engr. 
Port  Commission,  directed  to  modify  plans 
and  specifications  for  fruit  cold  storage 
warehouse  to  be  erected  at  Spokane 
Street  and   to  Install  refrigerating  equip- 


ment on  three  of  the  seven  floors  of 
structure  at  cost  of  $30,000;  also  prepare 
plans  for  extensions  of  Spokane  transit 
shed  on  Whatcom  Avenue,  distance  380 
ft.,  making  structure  880  ft.  long,  90  ft. 
wide;    cost    $70,000. 

Thornton,  Wash. — Citizens  voted  in 
favor  of  erecting  $33,000  brick  school.  Ad- 
dress Clerk   School  Board. 

Los  Angeles,  Cal. — Contract  will  be  let 
in  May  by  Board  of  Supervisors  (A.  M. 
McPherrin,  Clk.),  for  erecting  six-story 
reinforced  concrete  and  brick  service 
building.  80  x  100  ft.,  at  Workman  Street 
and  Mission  Road.  George  Low,  County 
Archt. 

R.  D.  Farquhar,  Van  Nuys  Building, 
engaged  by  Board  of  PJducatlon  to  pre- 
pare plans  for  a  $30,000  school  to  be 
erected  in   Torrance. 

Merced,  Cal. — Competitive  plans  until 
May  16  by  High  School  Board,  for  school, 
to  cost  $150,000. 

BIDS    DESIRED. 

Worcester,  Mass. — Until  April  25  by 
Mayor  George  M.  Wright,  tor  erecting 
police  station;  cost,   9150,000. 

Howard,  R.  I. — Reported  desired  until 
April  27,  by  Board  of  Control  and  Supply 
(Gilbert  R.  Parker,  Secy.),  18  State  House, 
Providence,  for  furnishing  material  and 
erecting  3-story  ward  building  and  for  al- 
terations to  two  existing  ward  buildings 
and  other  work  for  State  hospital  for 
Insane.  Martin  &  Hall.  Archts.,  806  Union 
Trust  Bldg..  Providence.  Rich.  D.  Kim- 
ball Co.,  Engrs.,  430  Industrial  Trust 
Bldg.,   Providence. 

Woonsocket,  R.  I.— Until  May  12,  by 
School  Committee,  for  erecting  a  brick 
high  school  on  High  Street.  Cost  $40,000. 
Frerl  M.  Buxton,  Chmn.  Committee.  W. 
A.  Fountain.  Archt.,  Federal  Building. 

Bridgeport,  Conn. — Until  April  2'i',  by 
Board  Education  (Wm.  B.  Boardman. 
Chmn.  Bldg.  Com.),  for  furnishing  mate- 
rial and  erecting  a  six-room  addition  to 
assembly  hall,  and  alterations  to  Hall 
.School  on  Claremont  Avenue.  Fred.  A. 
(iooper.  Archt..  Connecticut  National 
Bank  Building,  Bridgeport. 

Dannemora,  N.  Y. — Until  May  8,  by  Dr. 
Charles  H.  North,  Medical  Superintend- 
ent Dannemora  State  Hospital,  for  struc- 
tural steel  and  Iron  work  and  steel  guards 
and  doors  for  northwest  wing  of  said  hos- 
pital, advertised  in  Engineering  Record. 
Lewis  F.  Pilcher.  State  Archt.,  Capitol, 
Albany. 

Jersey  City,  N.  J.— Until  May  3,  by 
Board  of  Education,  for  erecting  School 
No.  16  on  Washington  and  Sussex  Streets. 
John  T.  Rowland,  Archt.,  100  Sip  Avenue. 

Washington,  N.  J.— Until  May  15,  by 
Borough  Board  of  Education,  for  altera- 
tions and  additions  to  school.  Separate 
bids  for  heating,  ventilating,  etc.  Ras- 
mussen  &  TVayland,  Archts.,  1133  Broad- 
way, New  York,  N.  Y. 

Ebensburg,  Pa. — Until  May  17  (exten- 
sion of  date  from  April  17),  by  School 
Board  (A.  .1.  Apel.  Secy.),  for  erecting 
a  2-story  brick  hollow  tile  school.  Walter 
R.  Myton,  Archt.,  1204  First  National 
c   ink    Building.    Johnstown. 

Woodlawn,  Pa. — Until  May  4,  by  W. 
C.  Eckles,  Secy.  Borough,  for  erecting  a 
12-room    school. 

Frederick,  Md. — I'ntil  May  1.  by  Mayor 
and  Board  of  Aldermen,  for  Contract  A, 
extension  of  and  repairs  to  existing  build- 
ing: Contract  B,  installation  of  power 
plant  equipment,  boilers,  generator  and 
switchboard:  Contract  C,  revision  and 
extension  of  line  work,  furnishing  lamps, 
transformers  and  electrical  equipment 
and  power  station  wirine-.  advertised  in 
Engineering    Record. 

Harrlsburg,  Va. — Reported  desired  un- 
til May  1.  by  State  Normal  School,  for 
erecting  dormitory.  C.  M.  Robinson,  Inc.. 
Richmond,    Archt. 

Cincinnati,  Ohio. — Reported  desired  un- 
lil  April  24,  by  Board  of  Directors,  Uni- 
versity of  Cincinnati  (Dan'l.  Laurence. 
Clk.).  for  alterations  and  additions  to  En- 
gineering Annex.  Tietig  &  Lee,  .'Vrchts.. 
Fourth  National  Bank  Bldg. 

Covington,  Ohio. — Reported  desired  un- 
til April  24,  Geo.  M.  O'Donnell,  Clk.  Board 
Education,  for  erecting  grade  school  addi- 
tion 2  story  and  basement.  73  x  64  ft.  E 
H.  Eickett,  274  East  Twelfth  Avenue,  Co- 
lumbus. 

Lancaster,  Ohio. — Reported  desired  until 
.^pril  26,  by  County  Commissioners  (O.  E. 
Myers.  Clk.).  for  laundry  and  storage 
building  for  the  County  Infirmary. 

Lorain,  Ohio. — Until  Mav  4.  by  Board 
Education  (D.  A.  Cook,  (jlerk).  for  fur- 
nishing material  and  erecting  addition  to 
high  school  In  Dist.  No.  4.  Separate  bids 
for  heating,  plumbing,  wiring,  etc. 

Medina,  Ohio. — Until  Mav  6.  bv  Board 
l-Iducation  (E.  E  Lowe,  (jlerk  R.  F.  D. 
N'o.  5).  for  furnishing  material  and  erect- 
ing a.  school.  Separate  bids  for  heating, 
ventilating,  etr.  F.  S.  Rusk  and  Cree 
.Sheets,  Archts.,  145  High  Street,  Colum- 
bus. 

Seville,  Ohio.— ITntil  May  13.  by  E.  R. 
Alexander,  Clerk  Board  of  Education,  for 
erecting  a  brick  and  concrete  2-story  fire- 
proof school  co.sting  $32,000  with  equip- 
ment. Bonds  will  be  sold  May  1.  Alt- 
hou.se  &  .Tones.  Mansfield,  Archts, 


Atwood,  III. — Reported  desired  until 
.■\pril  29,  by  Township  School  Dist.,  care 
U.  S.  Garrett,  Atwood,  for  erecting  2- 
story  and  basement  school.  Probable  cost 
$40,000.  Hewett  &  Emerson,  Archts.,  321 
West  Main  Street,  Peoria. 

Eldorado,  III.— Until  April  24,  by  Board 
Education  (R.  G.  Putnam,  Secy.),  for  fur- 
nishing material  and  erecting  a  high 
school.  N.  .S.  .Spencer  &  Son,  Archts., 
Champaign,  111. 

Illinois.- Until  May  2,  by  Board  of  Ad- 
ministration (Frank  D.  Whlpp,  Fiscal 
Superv.),  for  erecting  State  Institutes 
buildings  as  follows:  Cottages  for 
patients,  two  new  cottages  for  tubercular 
patients  to  be  erected  at  Peoria  State 
Hospital,  South  BartonviUe.  Separate 
bids  for  heating,  plumbing,  electric 
wiring,  etc.  An  employees'  building  to 
be  erected  at  St.  Charles  School  for  Boys 
near  St.  Charles.  Separate  bids  for  heat- 
ing, plumbing,  etc.  Hon  Jas.  Dibelka. 
Archt.,   130  N.    Fifth  Avenue,   Springfield. 

Bangor,  Wis.— Until  April  27,  by  F.  A 
Harrison,  Clk.,  Board  Education,  for 
erecting  school.  Separate  bids  for  heat- 
ing, plumbing,  etc.  Chandler  &  Park, 
Archts.,  Racine. 

Racine,  Wis. — Reported  desired  until 
April  29,  by  Board  Public  Works,  for  con- 
structing municipal  garage  in  rear  of  No 

5  Fire    Engine    House.      P.    H.    Connolly, 
City.  Engr. 

Wausau,  Wis. — Reported  desired  until 
April  28.  by  G.  A.  Runkel,  Chmn.,  Public 
Property  Commission,  for  erecting  tuber- 
culosis sanitarium  at  County  Farm  of 
Settin;  two-story  and  basement,  120  x  210 
ft.,    T-shaped.      Probable    cost,    $50,000. 

Williams  Bay,  Wis.— Until  May  1,  by  S. 
B.  Barrett,  Clk.,  Board  Education,  for 
erecting  a  school.  Separate  bids  for  heat- 
ing, plumbing,  electric  wiring,  etc. 

Dow  City,  Iowa. — Reported  desired  un- 
til May  5,  by  Board  Education,  for  erect- 
ing three-story  brick  school.  Probable 
cost  $75,000.  Edgar  L.  Barber.  Archt., 
Denlson. 

Fertile,  Iowa. — Until  May  10,  by  Board 
Education  (B.  M.  Lang,  Secy.),  for  erect- 
ing consolidated  school.  Separate  bids  for 
heating,  plumbing,  etc.  Thornwald  Thor- 
son,  Archt.,  Forest  City. 

Little.  Sioux,  Iowa.— Until  May  13 
(change  of  date  from  May  2),  by  Inde- 
pendent School  District  (T.  J.  Lanyon, 
Secy.),  for  furnishing  material  and  erect- 
ing school.  H.  W.  Underbill  &  Co.. 
Archts.,  Bryant  Bldg.,  Kansas  City,  Mo. 

New  Albln,  Iowa. — Reported  desired  un- 
til May  5,  by  School  Board  (R.  G.  May, 
Secy.),  for  erecting  brick  and  stone  high 
school.  Including  heating,  plumbing,  etc. 
Parkinson  &  Dockendorff,  .Archts..  La 
Crosse,   Wis. 

Selma,  Iowa. — Until  May  15.  by  Consol- 
idated Independent  School  Dist.  (R.  L. 
.Sehlotter,  Secy),  for  furnishing  material 
and  erecting  a  school.  H.  W.  Underbill  & 
Co.,  Archts.,  Bryant  Bldg.,  Kansas  City. 
Mo. 

Seymour,  Iowa. — Reported  desired  until 
May  4,  by  Chas.  West,  Secy.  Board  of 
Education,  for  erecting  6-story  and  base- 
ment, 60  X  135  ft.  school.  Probable  cost 
$40,000.  Sanneman  &  Goold,  Archts.,  619 
Reserve  Bank  Bldg. 

Ware,  Iowa. — Reported  desired  until 
May  1  by  Independent  Consolidated  School 
Dist.  (M.  Leith,  Pres.).  for  erecting 
school.  Separate  bids  for  healing,  plumb- 
ing and  electric  work.  J.  W.  Bradford. 
Archt.,  Ft.  Dodge. 

Mayer,  Minn. — Until  May  15.  by  Board 
Education  No.  .73,  Ferdinand  Schmidt. 
Clk..  for  erecting  brick  school.  Separate 
bids  for  heating,  ventilating,  plumbing, 
etc.  Kerby  T.  Snyder,  .\rcht..  643-645 
I'b'mouth    Building,    Minneapolis, 

Waldorf,  Minn.— Until  May  10,  by  Board 
Education  (Raymond  Doyle,  Secy.),  for 
erecting  school.  Separate  bids  for  heat- 
ing, ventilating,  etc.  F.  W.  Kinney, 
Archt.,  1003-4  Plymouth  Bldg.,  Minne- 
apolis. 

Lyons.  Kan. — Reported  desired  unt'l 
April  26.  by  Board  Education  (H.  E. 
Ernest,  Secy.),  for  erecting  brick  and  con- 
crete high  school.  Lorenz  Schmidt, 
Archt..  126  Market  Street.  Wichita. 

Scott  City,  Kan. — Reported  desired  until 
May  8,  bv  County  Board  of  Education, 
for  erecting  county  high  school.     Holland 

6  Son,  Archts.,  Topeka. 

Norfolk,  Neb. — Reported  desired  until 
May  1.  by  Secy.  Board  Control,  for  erect- 
ing   three-story    building    at   Hospital    for 

Insane. 

Osnabrock,  N.  D. — Reported  desired  un- 
til April  25.  by  Alma  School  Dist  Trus- 
tees (J.  Ludwigsen,  Clk.),  for  erecting 
school.  Separate  bids  heating,  ventilating, 
etc. 

Bowman,  S.  D. — Reported  desired  until 
.\prll  24,  bv  School  Board  of  Twin  Butte 
School  Dist.  No.  1  (J.  M.  Folsom.  Clk.). 
for   erecting    two-story    brick    school. 

Madison.  S.  D.— Until  April  25.  by 
Board  of  Regents  (J.  W.  Dwight,  Pres.). 
for  erecting  a  training  school  on  campus 
nf  the  .State  Normal  School.  Joseph 
Schwartz.    Archt..    Sioux    Falls, 


Burbank,  Cal. — Until  May  2,  by  Board 
Trustees  (E.  M.  Peyton,  Clk.)  for  erect- 
ing 2-story  and  basement  brick  city  hall 
and  jail.  Elmore  R.  Jeffery  and  Frank 
K.  Schaefer,  Archts.,  1202  Van  Nuys 
Kuilding,   Los  Angeles. 

Kimberly,  Idaho. — Reported  deaired  until 
May  1,  by  H.  W.  Mund,  Secy.  School 
Dist.  No.  2,  for  erecting  high  school. 
Probable  cost  $40,000.  B.  Morgan  Nisbet, 
Archt.,   Trust  Bldg.,  Twin  Falls. 


PRICES  AND  LETTINGS. 
irindicates  award  o/  contract. 

-AHaverhlll,  Mass. — Contract  reported 
awarded  A.  N.  Currier  Sons  Company  of 
Boston,  for  erecting  addition  to  Greenleaf 
School  at  $31,639. 

ALockport,  N.  V.— Contracts  for  erect- 
ing high  school  (bids  opened  April  11) 
awarded  as  follows:  Masonry  and  car- 
pentry, John  Moon,  Lockport,  $27,118; 
plumbing,  heating  and  ventilating,  Mapes 
&  Payne,  Lockport,  $3,112;  electric  wir- 
ing, Knopp  Electric  Company,  Lockport, 
$61.5.  Emmet  Belknap,  Superintendent  or 
Schools. 

Hoboken,  N.  J. — Lowest  bid  opened 
.April  12  by  Board  of  Education  for  erect- 
ing addition  to  high  school  submitted  by 
M.  T.  Connelly  Construction  Co.,  Jersey 
City,    at    $92,997. 

-^^Hazelton,  Pa. — (Contract  for  erecting 
concrete  school  (bids  opened  April  10) 
awarded  Shamokln  Mfg.  Company,  Sha- 
mokln,  at  $78,849.  Next  three  bidders: 
Audo  Brislin,  Summit  Hill,  $81,982;  E.  J. 
Bailey,  Brickton,  N.  Y.,  $85,590,  and 
United  Fire  Proof  Company,  8  West  Forti- 
eth Street,  New  York,  $85,800.  D.  T. 
Evans,  Secy.  School  District. 

^Ogontz,  Pa. — Contract  reported  award- 
ed George  If.  Payne  &  Company,  401  South 
Juniper  Street,  Philadelphia,  for  erect- 
ing 4-story  school;  cost  $160,000.  Horaee 
Trumbauer,  Archt.,  Land  Title  Building, 
Philadelphia. 

#Wllcox,  Pa. — Contract  for  erecting 
high  school  (bids  opened  April  12).  award- 
ed P.  W.  Finn.  Altoona,  at  $32,023. 

^Jacksonville,  Fla. — Following  are  tour 
lowest  bids  opened  April  15  by  Board 
Public  Instruction  and  Board  of  Trustees 
for  erecting  the  Panama  Park  School: 
R.  V.  Labarre  Construction  Company, 
Birmingham,  Ala.,  $47,770  (awarded  con- 
tract; J.  E.  Hollings worth  &  Company, 
$53,887;  D.  E.  Bosrick,  Birmingham,  Ala., 
$53,948;    and    W.    P.    Richardson,    $55,250. 

AEast  'Voungstown,  Ohio. — Iron  City 
Lumber  Company,  522  Williamson  Ave., 
Youngstown,  secured  contract  for  bricks 
at  about  $23,000,  for  proposed  $60,000 
school  to  be  erected  on  Robinson  plot. 

-^Youngstown,  Ohio. — Contracts  award- 
ed by  Board  of  Education  for  erecting 
.Stambaugh  School,  at  Steelton  and  Jack- 
son School,  at  Pine  Grove,  as  follows: 

♦Jackson  school:  masonry,  Parrlsh 
Brothers,  Youngstown,  $50,731;  carpentry. 
R.  S.  Constable,  $14,876;  plumbing,  W.  J. 
Scholl  Plumbing  Company,  16  East  Board- 
man  Street,  $9,289;  electric  wiring  and 
fixtures,  G.  A,  Webster  Electric  Company, 
117  North  Phelps  Street,  $1,632. 

♦Stambaugh  School:  masonry,  Parrlsh 
Brothers,  Youngstown,  $56,347;  carpentry, 
Henry  J.  Gerst,  $9,536;  plumbing,  H.  C. 
Teal  Plumbing  Company,  119  East  Com- 
merce Street,  $7,764;  electric  wiring  and 
fixtures,  G.  A.  Webster  Electric  Com- 
pany, 117  North  Phelps  Street,  $2,052. 

♦  Huntington,  Ind. — Contract  for  erect- 
ing U.  ,S.  Post  Office  awarded  William 
I'>veily.    Indianapolis,   at  $71,853. 

Detroit,  Mich. — Following  are  lowest 
combined  bids  opened  recently  by  Board 
of  Education  for  erecting  Holmur  Avenue 
School:  General  masons,  Otto  Misch,  725 
Chamber  of  Commerce  Building;  carpenter 
work,  Ernst  Thiede,  287  Berlin  Street; 
heating,  ventilating  and  plumbing,  A.  W. 
Schultz  &  Co.,  815  Gratiot  Street;  electric 
wiring  system.  Gray  Bros.  Electric  Co., 
70  State  Street.  Contracts  will  not  be  let 
until  about  May,  as  sufficient  funds  are 
not  available.  Charles  N.  Gadd,  Secretary 
of  Board. 

♦Auburn,  ill. — Contract  for  erecting 
high  school  in  Township  awarded  Charles 
<Jgg  of  Auburn.  Cost,  including  plumb- 
ing and  heating,  $36,000. 

♦  Mattoon,  III. — General  contract  for 
erecting  Washington  School  awarded  to 
L.  M.  -Moore  &  Son  of  Danville  at  $41,275, 
heating  and  plumbing  contract  to  White 
&  Hanson  of  Mattoon  at  $10,843. 

Faribault,  Minn.  —  Following  are  low 
bidders  for  improvements  and  alterations 
to  State  School  for  Blind:  (General  con- 
tract. John  P.  O'Nell,  Faribault.  $33,729; 
heating  and  ventilating,  P.  J.  Gallagher, 
$6,282,  and  electric  work,  C.  W.  Turner, 
$700.  Bids  opened  April  11  by  State  Board 
of  Control,  St,  Paul. 

St.  Paul,  Minn. — Lowest  bid  opened 
.\prii  10- by  County  Board  of  Control,  for 
erecting  addition  to  city  and  county  hos- 
pital, submitted  by  C.  Ash  &  Sons  Com- 
pany, new  High  School  Building.  South 
St.    Paul,    at   $29,146. 

♦Columbus,  Kan, — Contract  for  erect- 
ing county  high  school  reported  awarded 
F.  H.  Crites,  New  York  Life  Building, 
Kansas   City,   Mo.     Cost,   about   $40,000. 
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Fall*  City,  Neb. — Following  are  four 
lowest  bids  opened  April  7  by  Supervis- 
ing Architect.  Washington,  D.  C..  for 
constructing  U.  S.  Post  Office:  (a)  lime- 
stone; (b)  sandstone;  R.  S.  Moore. 
Lafayette.  Ind..  (a)  $45,655,  (b)  »47,125; 
Thomas  W.  Cissell.  Wooster,  Ohio,  (b) 
$50,000:  George  A.  Shaul.  Seneca,  Kan., 
(a)  $45,146;  Charles  VVeitz  Sons,  Des 
Moines,  Iowa,  (a)  $43,000,  (b)  $43,600:  W. 
G.  Carter  Co.,  Chamber  of  Commerce 
Building,  Chicago,  111.,  (a)  $45,320,  (b) 
$46,820. 

Valley  City,  N.  D. — Following  are  four 
lowest  bids  opened  April  6  by  Supervis- 
ing Architect,  Washington,  D.  C.,  for 
constructing  U.  S.  Post  Office:  (a)  lime- 
ston;  (b)  sandstone;  '  John  Lauritzen, 
Fergus  Falls,  Minn.,  (a)  $76,572;  W.  D. 
Lovell,  Minneapolis,  Minn.,  (a)  $72,540; 
William  0".N"eil  &  Son,  Co.,  Faribault, 
Minn.,  (a)  $69,072;  G.  W.  Stiles  Construc- 
tion Co.,  Rookery  Building,  Chicago,  111., 
(a)  $73,390,  (b)  $77,390;  Northern  Con- 
struction Co.,  Milwaukee,  Wis.,  (b)  $78,- 
317;  and  Thomas  W.  Cissell,  Wooster, 
Ohio,    (b)    $81,500. 

-ACIark,  S.  D. — Contracts  for  erecting 
school  (bids  opened  April  10)  awarded  as 
follows:  General  contract  to  Gray  Con- 
struction Co.,  Watertown,  $25,999.  and 
beating,  plumbing  and  ventilating  to 
Watertown  Heating,  Plumbing  &  venti- 
lating Co.,  at  $9,500.  W.  M.  Ayer,  Secy. 
Board   Education. 

#Kallspell,  Mont-^-Contract  for  con- 
structing U.  S.  Post  Office  awarded  Welch 
Bros.  &  Hannaraan,  Oakland,  Cal.,  at 
$80,120. 

4'Neosho,  Mo. — Contract  for  erecting 
high  school  awarded  to  J.  B.  Wager, 
Neosho,  at   $38,689. 

-i^BIg  Springs,  Tex. — Contract  for  erect- 
ing high  school  awarded  by  School  Board 
to  A.  J.  Olson,  Cisco.  School  bonds 
amounting  to  $40,000  have  been  sold  for 
erection  of  this  schooL 

^Lipscomb,  Texaa.^-Contract  for  erect- 
ing court  house  (bids  opened  April  10), 
awarded  W.  M.  Rice.  Amarillo,  Texas,  at 
$36,700.     W.  H.  Sewell,  County  Judge. 

'A'Seattle,  Wash. — Contract  for  erecting 
Political  Science  and  Commerce  Building 
at  University  of  Washington  awarded  as 
follows:  Excavation,  H.  D.  Stewart,  Se- 
attle, excavation  and  concrete  work  at 
$2,974  and  $38,513  respectively;  steel. 
Northwest  Steel  Company,  Portland,  Ore., 
$18,400:  heating.  D.  H.  King,  Seattle,  $16,- 
839;  plumbing,  Eckhart  Heating  &  Plumb- 
ing Company,  Seattle,  $5,649,  and  electric 
wiring,  J.  J.  Aquitter  &  Company,  Seattle, 
$3,222.  William  Markham,  Secy.  Board  of 
Regents,  Univ.  of  Washington. 

•i^Following  are  bids  opened  April  7  by 
School  Board  (Reuben  W.  Jones,  Clerk) 
for  erecting  addition  to  the  B.  F.  Day 
School:  Dow  &  Ryden.  Mehlhorn  Build- 
ing. J61.986  (awarded  contract);  Scherer 
&  Carlson.  Seattle,  $66,508;  John  Larson, 
Seattle,  $67,110;  Henrickson  &  Company, 
Seattle,  $67,848.  Edgar  Blair.  Archt.,  1426 
Jackson  Street- 
Portland,  Ore. — Following  are  four  low- 
est Uds  opened  Aoril  6  for  erecting 
Franklin  High  School  (bidders  all  of  Port- 
land): Muir  &  McClelland,  $82,991;  Fri- 
berg-McLennan  Company,  $84,870;  Boya- 
John  Arnold  Company,  $89,000,  and  Parker 
&  Banfleld.  $89,453.  F.  A.  Naramore, 
Supt.  Properties  School  Dist.  No.  1. 


PRIVATE  BUILDINGS 


PROPOSED  WORK. 

Boston,  Mass. — Steps  being  taken  to 
erect  six-storj-  industrial  building  in  con- 
nection with  Morgan  Memorial.  89  Shaw- 
nut  Avenue;  cost  about  $70,000.  Address 
Superintendent. 

PIttcfleld.  Mass.— O.  E.  Haynes,  MUIer 
Building,  Is  architect  for  edlflce  to  be 
erected  on  Plunkett  Street  for  St.  Mary's 
ParUh:  cost  about  $50,000. 

Brooklyn,  N.  Y. — Plans  being  prepared 
by  W.  T.  McCarthy,  16  Court  Street,  for 
five  5-story  apartment  houses  to  be 
erected  on  Seventy-flfth  Street  and  Third 
Avenue,  for  Wolfinger  &  Lasberg  Build- 
ing Company,  346  Broadway,  New  York; 
total  cost  approximately  $300,000. 

Kew  (P.  O.  Jamaica).  U.  I.,  N.  Y.— Kew 
Gardens  Country  (Jlub  contemplating 
erecting  clubhouse  to  cost  approximately 
$100,000.  Frederick  T.  Youngs,  Chairman, 
.Metropolitan  Avenue,  Kew  Gardens. 

New  York,  N.  Y. — Plans  filed  for  erec- 
Ing  following  buildings:  Three  5-story 
brick  apartment  buildings  on  Amsterdam 
Avenue  and  150th  Street  for  Parkside 
Realty  Company,  total  cost  $150,000,  Gron- 
enberg  &  Leuchtag,  Archts.,  303  Fifth 
Avenue.;  5-story  brick  apartment  house 
on  215th  Street  and  Seaman  Avenue  for 
H.  D.  (Construction  Company,  cost  $55,000, 
Neville  &  Bagge,  Archts..  105  West  For- 
tieth Street;  12-story  fireproof  tenement 
house  at  630  Park  Avenue  for  630  Park 
Avenue  Company,  Inc.,  cost  $400,000,  J. 
Edwin  R.  Carpenter,  Archt.,  681  Fifth 
Avenue;  12-8tory  fireproof  store  and  loft 
building  at  599  Broadway  for  Frederick 
Ayer.  Milk  Street,  Boston,  Mass.,  cost 
$350,000,  J.  Odell  Whltenack,  Archt.,  231 
West  Eighteenth  Street;  4-story  fireproof 
store  and  loft  buildings  at  457  West  Four- 
teenth Street  for  William  Waldorf  Astor. 
cost  $85,000,  James  S.   Maher.  Archt.,  431 


West  Fourteenth  Street;  2  and  4-story 
fireproof  theater  at  217  West  Forty-fifth 
Street  for  Astor  Estate,  cost  $90,000,  Her- 
bert J.  Krapp.  Archt.,  116  East  Sixteenth 
Street:  5-story  brick  tenement  on  (jourt- 
land  .\venue  and  151st  Street  for  Benen- 
son  Realty  Company,  cost  $50,000,  Wil- 
liam E.  Erb.  Archt.,  401  East  152nd  Street; 
three  5-story  brick  tenements  on  201st 
Street  and  Briggs  Avenue  for  John  Fox. 
total  cost  $140,000,  Charles  Schaefer,  Jr.. 
Archt.,    401   Tremont   Avenue. 

New  York,  N.  Y. — Carrere  &  Hastings, 
52  Vanderbilt  Avenue,  and  W.  E.  Mason, 
Jr.,  are  associate  architects  for  remodel- 
ing dwelling  at  111  East  Sixty-ninth 
Street,  for  J.  A.  Stursberg;  cost  $30,000. 

Schenectady,  N,  Y. — Contract  soon  to 
be  let  for  erecting  four-story  and  base- 
ment, 90  X  200-ft..  brick  and  stone  Ma- 
sonic Temple  on  State  Street;  estimated 
cost,  $100,000.  Denvers,  Moseley  &  Cam- 
paigne,  Archts.,  Illuminating  Building, 
Troy.  R.  R.  Douglas,  Chairman  Building 
Committee,  211  Center  Street. 

Syracuse,  N.  Y, — Plans  being  prepared 
by  Merrick  &  Randall.  S.'  A.  &  K.  Build- 
ing, for  3  or  4  story,  98  x  198  ft.,  printing 
and  office  building  to  be  erected  for  Syra- 
cuse Journal  Company,  cost  $200,000. 

Plans  completed  by  Russell  &  King, 
Snow  Building,  for  three-story  and  base- 
ment, 50  X  100-ft.,  brick  and  steel  busi- 
ness block  to  be  erected  on  South  Clinton 
Street  for  Pease  &  Howard  Heater  Com- 
pany;   estimated   cost,    $40,000. 

Hoboken,  N.  J. — German  Hospital  and 
Dispensary  Association  contemplates 
erecting  two-story  brick  hospital  to  cost 
about  $30,000.  Dr.  Joseph  Rector.  301 
Y'ork  Street,   in  charge. 

Irvington,  N.  J. — Plans  filed  for  three- 
story  store  and  apartment  building  to  be 
erected  at  1006  Springfield  Avenue  for 
Mahlon  S.  Drake.  Sr,,  98  Heller  Parkway; 
estimated  cost  $23,000.  Arthur  H.  Thom- 
son,  Archt..    222    Market   Street,    Newark. 

Morrlstown,  N.  J. — Reported  Grlnnell 
Willis  of  South  Street  and  Headley 
Road  has  made  offer  to  Directors  of  Mor- 
rlstown Library  and  Lyceum  Association 
to  finance  erection  of  $60,000  library  con- 
templated, at  South  and  Boykin  Streets, 
for  which  Edward  L.  Tilton,  32  Broadway, 
New  York,  has  prepared  plans. 

McKees  Rocks,  Pa. — St.  Mary's  Greek 
Catholic  Church  Society  will  erect  new 
edifice  on  Olivia  and  Ellen  Streets,  to  cost 
about  $50,000. 

Norrlstown,  Pa. — Pennsylvania  R.  R. 
(Alex  Shand,  Ch.  Engr.,  Philadelphia), 
intends  erecting  a  freight  station  and 
transfer  at  Swede  and  Barbadoes,  Lafay- 
ette and  Washington  Streets. 

Philadelphia,  Pa. — Gomery  Schwartz 
Motor  Car  Company  will  erect  a  10-story 
fireproof  building,  137  x  180  ft.,  at  Broad 
and  Cherry  Streets.  Charles  B.  Oel- 
schlager,  Archt.,  Harrison  Building. 

Westside  Presbyterian  Church.  German- 
town,  planning  to  erect  new  parish  house, 
to  cost  about  $40,000.  Rev.  William  Por- 
ter Lee,  Pastor. 

Plans  being  prepared  by  George  I. 
Lovatt,  416  Walnut  Street,  for  a  parochial 
school  to  be  erected  at  Twenty-third  and 
Mifflin  Streets  for  Congregation  of  St.  Ed- 
ward's Roman  Catholic  Parish. 

Hagerstown,  Md. — St.  Mary's  R.  C. 
Church  intends  erecting  on  S.  Prospect 
Street  a  $100,000  edifice.  {. 

Moundsvllle,  W.  Va. — Plans  of  Meaner 
&  .Sweeney,  of  Huntington,  accepted  for 
proposed  brick,  limestone  and  terra  cotKi 
Roman  Catholic  Church,  to  be  erected  4m 
Jefferson  Avenue  and  Seventh  Street; 
cost  approximately  $27,000. 

Montezuma,  Ga, — Plans  being  prepared 
by  T.  F.  Lockwood,  Columbus,  for  a  $26,- 
000  Methodist  Church  to  be  erected  here. 

New  Orleans,  La. — Boston  Club,  824  Ca- 
nal Street,  takmg  steps  to  erect  new  club- 
house, probable  cost  $200,000.  Address 
Chairman  Building  Committee. 

Cleveland,  Ohio.— Reported  Charles  H. 
Gill,  1867  Cirawford  Road,  will  erect  be- 
tween twenty  and  thirty-six  apartments 
at  Euclid  Avenue  and  E.  Seventy-first 
Street. 

Congregation  of  Immanuel  Baptist 
Church,  Superior  Avenue  and  E.  110th 
Street,  plans  erecting  an  edifice  at  Say- 
well  Avenue  and  E.  133d  .Street.  Rev. 
James  McAllister,  1237  E.  111th  Street. 
Pastor. 

Masonic  organizations  of  West  Side  Ma- 
sonic Temple.  West  Twenty-fifth  Street 
and  Church  Avenue,  N.  W.,  plan  erecting 
new  temple;  probable  cost  $100,000. 

Plans  being  prepared  by  F.  A.  Pease 
Engineering  Co.,  Marshall  Building,  for  a 
.union  station  for  Interurban  lines  B.  & 
O.,  Nickel  Plate,  Erie  and  W.  &  L.  E. 
R.  R.,  and  an  office  building  to  be  erected 
on  the  Public  Square  by  the  recently  in- 
corporated  Terminal  Company. 

A.  C.  Edwards,  615  Union  Building,  is 
architect  for  five-story,  brick  and  steel 
fireproof  hospital  to  be  erected  at  3126 
Prospect  Avenue  by  the  Co-operative 
Hospital  Association  (H.  A.  Becker, 
President);  estimated  cost,  $300,000. 
Northampton  Apartment,  3124  Prospect 
Avenue,  is  to  be  remodeled  at  cost  of 
$25,000  and  later  made  a  wing  of  new 
hospital. 

George  F.  Hammond,  Archt..  4220  Pros- 
pect Avenue,  will  erect  at  4310  Prospect 
Avenue  a  $30,000  apartment  building. 

Reported  N.  S.  Calhoun,   1629  Magnolia 


Drive,  will  erect  $25,000  residence  on  East 
115th  Street,  near  Wade  Park  Avenue. 

Carl  W.  Blossom,  1883  East  Eighty- 
fourth  Street,  reported  intends  erecting 
$30,000  residence  on  Magnolia  Drive  and 
ISast  lOSth   Street. 

East  Cleveland,  Ohio. — John  E.  Morris, 
62  Idlewood  Avenue,  will  erect  $30,000 
store  and  apartment  building  on  Euclid 
and  Allandale   Avenues. 

Mansfield,  Ohio. — Plans  prepared  by  F. 
B.  Hursh,  of  Mansfield,  approved  for  new 


Ocean  Park,  Cal.— A.  B.  Rosenthal,  507 
Lankershim  Building,  Los  Angeles,  en- 
gaged to  prepare  plans  for  an  8-story 
reinforced  com  rete  hotel,  to  be  erected 
by  Great  Western  Amusement  Company, 
Henry  W.  Schleutter.  President.  Cost, 
about  $1,000,000. 

Tucson,  Ariz. — Henry  O.  Jaastad 
Tucson,  engaged  to  prepare  plans  for  ad- 
ditions and  alterations  to  Southern  Bank 
&  Trust  Company's  building;  coat,  $40,000. 

Ogden,  Utah.- 


edlflce    to    biirect'ed "on  "sherman' Place     $4o',00o'"lub'house  to"be'S-'ijHjd'^fOT  Eagles 
for  St.  Matthew's  Lutheran  Church,  cost     Lodge  »-«i6io» 

about  $25,000.     Rev.   A.  C.  Miller,  Pastor. 


Ravenna,  Ohio. — Church  of  Christ 
(Scientist)  will  erect  new  edifice  to  cost 
$50,000. 

Youngstown,  Ohio. — C.  W.  Deibel,  115 
W.  Rayen  Avenue,  Youngstown,  intends 
erecting  moving  picture  theater  to  cost 
about  $50,000,  in  Youngstown  or  Cleve- 
land. 

Garrett,  Ind.— Garrett  State  Bank  will 
erect  a  $25,000  building. 

Indianapolis,  Ind. — Cadillac  Realty  Com- 
pany will  erect  a  salesroom,  offices,  re- 
pair and  auto-body  rebuilding  department 
at  Meridian  and  Eleventh  Streets  to  cost 
approximately  $180,000.  A.  W.  Stelnhart, 
Pres.  Cadillac  Automobile  Company  of 
Indiana,  500  N.  Capitol  Avenue,  Is  a  di- 
rector of  the  corporation. 

Mllford,  Ind.^-Grace  Church  plans 
erecting  $25,000   edifice.     Address   Pastor. 


BIDS    DESIRED. 

Hartford,  Conn. — Reported  competitive 
plans  desired  until  May  1,  by  Y.  W  C  A 
(Francis  Cooley,  Chmn.,  241  Church 
Street),  for  6-story,  103  x  188  ft.  building. 
Probable  cost  $215,000. 

Albany,  N.  Y. — Reported  desired  until 
April  24,  by  Esenwein  &  Johnson,  Archts., 
781  Ellicott  Square,  Buffalo,  for  erecting 
18  story  and  basement,  88  x  122  ft.  addi- 
tion to  Hoel  stores  and  office  buildings  of 
Hotel  Ten  Eyck  (F.  W.  Rockwell,  Mgr.) 
Probable    cost    $1,000,000. 

Elmira,  N.  Y. — Reported  desired  until 
April  25,  by  Mowbray  &  Ufflnger,  Archts.. 
56  Liberty  Street,  New  York,  for  altera- 
tions to  building  Merchants  National  Bank 
(C.  C.   Swan,   Pres.).     Probable  cost  $25.- 

Schenectady,  N,  Y.— Reported  desired 
until    April   24,    by    Obenaus   Nichols    Co., 

'""     Archts.,  20S  South  Center  Street,  for 


erecting 
house,  8 
P.   O.   E 


two-story    and     basement    club- 
42   ft.,    for   Lodge   No.    480  B 


Chicago,  III. — Plans  being  prepared  by 
L.  G.  Hallberg  &  Company,  19  South  La 
Salle  Street,  for  nine-story,  fireproof,  re- 
inforced-concrete  apartment  building  to 
be  erected  by  Charles  B.  Smith  on  Sheri- 
dan  Road;   cost  about  $250,000. 

Plans  being  prepared  by  Carl  W. 
Westerlind.  Ill  W.  Washington  Street, 
for  148  X  145  ft.  apartment  building  to  be 
erected  at  Pine  Grove  Avenue  and  Surf 
Street;  cost  about  $200,000. 

McKInley  Park  Masonic  Temple  Asso- 
ciation has  purchased  site  on  Thirty- 
fourth  Street  and  Western  Avenue  and 
proposes  erecting  a  $100,000  Masonic 
Temple. 

An  eight-story  store  and  office  building  „.^  „_.„ 

will  be  erected  at  Clark  and  South  Water     &  Potter,   Arclits.,   603  Chestnur'street 
Streets    by   Frank   Cuneo   of   Garibaldi    & 
Cuneo,   1  West  South  Water  Street;   cost. 
$100,000. 

Joseph  E.  Swanson,  3122  Sheridan  Road, 
will  erect  a  six-story  apartment  building 
on  Fullerton  Parkway  and  Commonwealth 
Avenue,   to  cost  about  $250,000. 


.  '''^,*?**''t  Pa.— Reported  desired  until 
.April  30,  by  Mowbray  &  Ufflnger,  56  Lib- 
erty Street,  New  York.  N.  Y.,  for  erect- 
i"S,J."^'°''y'  50  X  100  ft.,  bank  and  offlce 
building,  of  Delaware  County  Trust,  Safe 
Deposit  &  Title  Insurance.  (Jas.  A  G 
Campbell,    Pres.)       Probable  cost  $350,000. 

Philadelphia,  Pa.— Reported  desired  un- 
til May  1,  for  erecting  two  and  three  story 
brick,  stone  and  terra  cotta  40  x  100  ft. 
brick  store  building  at  Front  and  Dauphin 
Streets  for  Armin  A.  Prankel.     Magaziner 


Suffolk,  Va. — Reported  desired  until 
April  25,  for  constructing  6-story  and 
basement  brick,  stone  and  concrete  and 
marble  35  x  88  ft.  bank  building,  for 
American  Bank.  J.  K.  Peebles,  Archt., 
Kevan    Law   Building,    Norfolk. 


Mollne,  III. — Plans  completed  by  Ham- 
mond W.  Whitsitt,  Mollne,  for  the  First 
Congregatlonail  Church,  to  cost  $55,000. 

Peoria,  III. — John  Linn,  Commission 
Merchant,  203  S.  Washington  Street,  plans 
erecting  a  warehouse;  cost  about  $30,000. 

Milwaukee,  Wis. — A  three-story  and 
basement,  60  x  120  ft.,  brick  and  concrete 
apartment  building  will  be  erected  on 
Downer  Avenue  and  Webster  Place  for 
Reitman-Straus  Company,  415  Railway 
Exchange  Building;  cost  about  $40,000. 

Reported  Miller  Brewing  Company, 
Thirty-ninth  and  State  Streets,  Is  having 
plans  prepared  for  nine-story,  relnforced- 
concrete,  terra  cotta  and  brick  hotel  and 
theater  building  to  be  erected  on  Third 
Street  and  Grand  Avenue. 

Duluth,  Minn. — Duluth  Lodge  B.  P.  O. 
Elks  will  erect  a  3-story  building  to  pre- 
sent clubhouse  at  a  cost  of  $30,000.  Kelly 
&  Williams,  Architects.  First  National 
Bank  Bldg.,  Duluth. 

Hibbing,  Minn. — Edifice  is  to  be  erected 
by  Methodist  Episcopal  Congregation  at 
cost  of  $25,000.     R.  W.   Adair,   Pastor. 

St.  Paul,  Minn. — Knights  of  Pythias 
planning  to  erect  four-story  lodge  build- 
ing. 

The  Schurmeier  Wagon  Company. 
Ninth  Street  and  Broadway,  will  erect  a 
wholesale  house  at  405  Rosabel  Street, 
costing  $200,000.  Plans  have  been  pre- 
pared. 

Joplln,  Mo. — Odd  Fellows  Building 
Assoc.  (Henry  Phelps,  Pres.)  contem- 
plating erecting  a   $30,000   lodge  building. 

Little  Rock,  Ark. — Bankers'  Trust  Co. 
planning  erecting  two  or  three  additional 
stories  to  present  building.  R.  L.  Tem- 
mel,  Pres. 

Marlln,  Tex.— Dr.  W.  H.  Allen,  Marlin, 
is  reported  interested  In  sanitarium  con- 
templated here  to  cost  $35,000. 

Sherman,  Tex.  —  Woodlawn  Country 
Club  will  erect  a  concrete,  brick  and  tile 
club  house  costing  $30,000.  Address  Sec- 
retary, 

Pullman,  Wash, — A  reinforced-concrete 
mausoleum  to  be  erected  here  for  North- 
west Mausoleum  Co.,  White  Building, 
Seattle;  cost  about  $6(),000. 

Covlna,  Cal. — See  "Prices  and  Let- 
tings." 

Los  Angeles,  Cal. — Contract  about  to  be 
let  by  Fred.  R.  Dorn,  Archt..  1230  Marsh 
Story  Building,  for  a  three-story  brick  loft 
building,  60  x  140  ft.,  to  be  erected  at  Los 
Angeles  and  Tenth  Streets,  for  Brown. 
Pallette  &  Brown. 

Preliminary  plans  belne  prepared  by 
W.  J.  Dodd  &  William  Richards,  Brock- 
man  Building,  for  a  3-story  fireproof 
theater  to  be  erected  on  Grand  Avenue 
and  Seventh  Street  for  Shirley  Ward  and 
others. 


Chicago,  III. — Reported  desired  until 
Miiy  1,  for  erecting  2-story  garage,  100  x 
200  ft.,  for  Wm.  C.  Rudd  &  Co.  A.  P 
Dippold.   Archt.,    1330  East  Forty-seventh 

Street. 

.  ^'^f^SP'^j  '"-—Reported  desired  until 
April  J4,  for  erecting  7-storv  and  base- 
ment, 50  X  120  ft.,  bank  building  for  State 
Bank.  Probable  cost  $150,000.  Frank  A 
Carpenter,  Archt.,  420  Brown  Bldg.,  Rock- 
ford,  111. 

Marlon,  III.— Until  April  26.  bv  First  Na- 
tional Bank,  for  erecting  bank  building. 
N,  S.  Spencer  &  Son.  ArchU.,  320  North 
Nell  Street,  Champaign,  and  1035  Old 
Colony   Bldg.,   Chicago 

Clear  Lake,  Iowa. — Reported  desired 
until  April  25.  for  erecting  Masonic  Tem- 
ple. J.  W.  Bradford.  Archt.,  Fort 
Dodge. 

Mason  City,  Iowa. — Until  May  3,  for 
erecting  two-story  bank  and  offlce  build- 
ing, 45  X  96  ft.,  fireproof  construction 
Broaten  &  MIney.  Archts.,  Mason  City. 

Until  May  10.  by  Modern  Brotherhood 
of  America  (T.  B.  Hanley,  Pres.),  for  fur- 
nishing material  and  erecting  a  nine- 
.story  offlce  building  at  Michigan  and  State 
Streets.  Separate  bids  for  heating, 
plunibing.  etc.  Bell  &  Bentlet.  Archts.. 
.'^18  Security  Bldg.,  Minneapolis. 

Sheffield,  Iowa. —  Until  May  11,  by 
Building  Committee  of  Order  of  Odd  Fel- 
lows, for  erecting  lodge  building  for  said 
Association.  J,  H.  Jefters.  Archt.,  Mason 
City. 

Canby,  Minn. — Reported  desired  until 
April  24,  A.  Moorman  &  Co.,  501  Minn 
Street,  Archt.,  St.  Paul,  for  erecting  two- 
story,  76  X  81  ft.  building  for  Bank  of 
Canby. 

Hastings,  Neb. — Reported  desired  until 
April  21,  by  C.  W.  Way  Co.,  Archts., 
Hastings,  for  erecting  addition  to  Clarke 
Hotel.     Probable  cost.  •  $60,000. 

Belt,  Mont. — Reported  desired  until  April 
2S,  by  Knights  of  Pythias  Building  Com- 
mittee, for  erecting  a  two-story  and  par- 
tial basement  50  x  80  ft.  building  for  said 
Association.  Geo.  H.  Shanley,  Archt., 
'",reat  Falls. 

Lake  Benton,  Minn. — Until  April  25,  by 
Alfred  Soderlind,  Cashier  Farmers  Bank, 
for  erecting  one-story  and  basement  brick 
bank  building.  Albert  Schippel.  Archt., 
Mankato. 

Jamestown,  N.  D. — Until  May  1,  by  Al- 
fred Steel,  Chmn.  Bldg.  Com.  Jamestown 
Lodge,  No.  6,  A.  F.  and  A.  M.,  for  erect- 
ing Masonic  Temple.  J,  A.  Shannon, 
Archt.,  Devils  Lake. 

Portland,  N.  D.— Until  April  26,  by  C. 
N.  Brunsdale,  Secy.  Lutheran  Church,  for 
furnishing  material  and  erecting  new  edi- 
fice. J,  E.  Nason,  Archt.  Corn  EScchangc, 
Minneapolis. 
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PRICES  AND  LETTINGS. 
irlndicates  award  of  contract. 

♦South  Boston  (P.  O.  Boston),  Mass. — 
Contract  for  erecting  storage  warehouse 
for  Boston  Wharf  Company  awarded  to 
J.  M.  &  C.  J.  Buckley  128  Vernon  Street, 
Worcester,  at  about  $76,400. 

♦Springfield,  Mass. — Contract  awarded 
Flynt  Building  &  Construction  Company 
of  Palmer,  for  erecting  machinery  build- 
ing of  Eastern  States  Exposition  Group, 
at  $55,352 

♦Hartford,  Conn. — Theodore  Newton  & 
Sons,  Hartford,  have  contract  to  erect  a 
60  apartment  house  on  Farmington  Ave- 
nue, of  steel  and  reinforced  concrete,  for 
Hartford  Realty  Company. 

♦Manchester,  Conn. — Contract  awarded 
Aberthaw  Construction  Company,  27 
School  Street,  Boston,  Mass.,  for  erecting 
fireproof,  brick,  stone  and  concrete  recrea- 
tion building  on  Education  Square  for 
Cheney  Brothers;  cost  about  $130,000. 

♦  Nev»  York,  N.  Y. — Contract  awarded 
Wells  Construction  Company,  237  Fifth 
Avenue,  for  erecting  10-story  brick  and 
marble  school  at  52  East  Seventy-eighth 
Street  to  61  East  Seventy-seventh  Street 
for  Finch  School,  cost  $100,000.  Hassel- 
man  &  Harde,  Archts.,  56  West  Forty- 
fifth  Street. 

♦Andrew  Brose,  1  Madison  Avenlie,  has 
secured  contract  to  erect  4-8tory  brick 
stable  and  garage  at  14  Lawrence  Street 
for  Cushman's  Sons,  Inc.,  517  West  Fifty- 
ninth  Street,  cost  $50,000.  Charles  Steg- 
mayer,  Archt.,  168  East  Ninety-first 
Street. 

♦Contract  awarded  Hasco  Building 
Company,  245  West  Fifty-fifth  Street,  for 
erecting  twelve-story,  148  x  100  ft.,  fire- 
proof, brick,  terra  cotta  and  limestone, 
auto  service  building,  with  reinforced 
concrete  floors,  on  Sixty-fourth  Street  and 
Broadway,  for  estate  of  Mary  E.  Pincnot, 
cost  about  $500,000.  Cross  &  Brown  Com- 
pany. 18  East  Forty-first  Street,  Agents. 

♦Contract  awarded  Thompson-Starrett 
Company,  49  Wall  Street,  for  erecting 
brick  and  marble  residence  on  Ninety- 
first  Street  and  Madison  Avenue,  for  C. 
M.  McNeil.  President  of  Utah  Copper 
Company,  25  Broad  Street,  cost  about 
$250,000.  Frederick  Junius  Sterner, 
Archt.,  154  East  Sixty-third  Street. 

♦Jersey  City,  N.  J. — Contract  awarded 
Turner  Construction  Company,  11  Broad- 
way, New  York,  for  erecting  a  7-8tory 
tank  building  for  Colgate  &  Company; 
concrete,  60  x  118  ft. 

♦Perth  Amboy,  N.  J. — Contract  for 
•reeling  addition  to  New  Packer  House 
(bids  opened  April  15)  awarded  Grant 
Thompson  Co.,  1328  Broadway,  New  York. 
Probable   cost,   $50,000. 

♦Johnstown,  Pa.  —  Contract  awarded 
Berkebile  Brothers,  of  Johnstown,  for 
erecting  four-story  brick  office  and  apart- 
ment building  for  Dr.  J.  B.  Lowman,  at 
116  Market  Street.  H.  M.  Rogers,  Archt., 
Johnstown. 

♦  Philadelphia,  Pa. — Contract  for  erect- 
ing 5-story  fireproof  building  for  Denny. 
Hillborn  &  Roaenbach  awarded  to  Henry 
B.    Baton,    Twelfth    and    Sansom    Streets. 

A.  J.  Sauer  &  Co.,  Archts..  908  Chestnut 
Street. 

♦Permit  Issued  to  Rittenhouse  Square 
Realty  Co.  to  erect  a  15-story  steel,  stone 
and  brick  apartment  house,  45  x  122  ft., 
at  Nineteenth  and  Walnut  Streets;  cost. 
$1,300,000. 

♦Pittsburgh,  Pa. — Contract  awarded  W. 

B.  Bennett,  742  North  Negley  Avenue,  for 
erecting  three-story  and  basement  brick 
and  stone  loft  building  at  Center  and 
Ellsworth  Avenues  for  J.  D.  Boyce;  cost 
$30,000. 

♦Kennicott  Company  of  Chicago 
Heights,  111.,  secured  contract  for  about 
$200,000  worth  of  steel  required  in  build- 
ings to  be  erected  in  Pittsburgh  by  Kop- 
pers  Company,  engineers  and  contractors. 

♦Rochester,  Pa.^-Contract  for  erecting 
new  church  for  First  Baptist  Congre- 
gation awarded  McDonald  &  Hartman  of 
Rochester,  at  $23,845. 

♦Baltimore,  Md. — Contract  for  erecting 
3-8tory  building  at  Mount  Royal  Avenue 
and  Cathedral  Street  for  Automobile  Club 
of  Maryland  awarded  Charles  L.  Stock- 
hausen  Co.,  410  North  High  Street,  at 
about  $60,000.  Wyatt  &  Noltlng,  Archts., 
1012  Keyser  Bldg. 

♦Avondale,  Ohio. — Contract  awarded  M. 
Marcus  Building  Company,  203.')  lieading 
Road,  Cincinnati,  for  erecting  $',0,000  ad- 
dition to  K.  K.  Bene  Israel  Synagogue, 
Rockdale  and  Harvey  Avenues.  A.  Lin- 
coln Fechheimer,  Archt.,  Lyric  Theater 
Building,   Cincinnati. 

♦Cleveland,  Ohio.  —  Contract  awarded 
by  Richardson  &  Yost,  Archts..  Rocke- 
feller Building,  to  Alexander  Brothers, 
Williamson  Building,  for  erecting  three- 
story,  116  X  80  ft.,  concrete  and  steel 
building  on  Superior  Avenue  and  East 
Forty-ninth  Street  for  National  Telephone 
Supply  Company;  probable  cost  $75,000. 

♦General  contract  for  erecting  Hotel 
WInton  at  1004  Prospect  Avenue,  awarded 
to  Wells  Bros.  Co.,  53  Jackson  Boule- 
vard, Chicago,  III.  N.  Max  Dunning,  35 
S.  Dearborn  Street,  Chicago,  111.,  archi- 
tect.    Total  cost  of  hotel  $2,500,000. 

♦Contracts  for  steel  work  awarded  Na- 
tional Iron  &  Wire  Co.,  3901  Hamilton 
Avenue,  as  follows:  On  $25,000  factory 
for  Climax  Cleaner  Mfg.  Co.  on  West 
llOth  .Street;  $76,000  store  and  office  build- 


ing at  Euclid  Avenue  and  East  101st 
Street,  and  $50,000  building  at  735  Wood- 
land Avenue  for  Federal  Coffee  Mills  Co., 
828  Broadway. 

♦Contract  for  excavation  for  the  Cleve- 
land &  Youngstown  R.  R.  freight  ter- 
minal on  Orange  Avenue  from  East  Ninth 
to  Thirty-fourth  Streets  awarded  Walsh 
Construction    Co.,    Davenport,    Iowa. 

♦  ■ronton,  Ohio. — Contract  for  erecting 
four-story,  brick,  concrete  and  fireproof 
Masonic  Temple  awarded  Covell  Con- 
struction Company  of  Ionia,  Mich.;  cost 
about  $70,000. 

♦  Marion,  Ind. — Contract  for  erecting 
bank  and  office  building  for  Marlon 
National  Bank  awarded  H.  W.  KInusman, 
1137  K.  of  P.  Building,  Indianapolis,  for 
general  work,  plumbing,  heating  and 
electrical  work.  D.  A.  Bohlen  &  Son, 
Indianapolis. 

♦Cooperstown,  N.  D. — Contracts  for 
erecting  Masonic  Temple  awarded  as  fol- 
lows: General  contract.  Read,  McDonald, 
Brewster  Company,  Minneapolis,  Minn., 
$21,867;  heating,  ventilating,  plumbing, 
wiring  and  vacuum  piping,  Champlin  & 
Nanson,   Fargo,   $3,915. 

♦Seattle,  Wash. — Contract  awarded  by 
George  W.  Lawton,  Archt.,  Alaska  Build- 
ing, to  Victor  J.  Murdock,  626  Fourteenth 
Avenue,  for  erecting  5-story  and  base- 
ment, brick  apartment  house  at  Melrose, 
Howard  and  Olive  Streets  for  Goodwin 
Realty   Company;    cost   $70,000. 

♦Covlna,  Cal. — Contract  for  excavation, 
foundation  and  basement  walls  and  first 
story  floor  slabs  for  reinforced-concrete 
administration  building.  127  x  76  ft.,  and 
two  dormitories,  each  48  x  81  ft.,  for  Cali- 
fornia Masonic  Orphans  Home  Association 
awarded  G.  H.  Whyte,  Paloma  Street  and 
Allen  Avenue,  Pasadena,  at  $21,474.  Con- 
tract for  concrete  superstructure  Is  to  be 
awarded  later.  John  H.  Blee,  Archt., 
615  Union  League  Building,  Los  Angeles. 

♦Long  Beach,  Cal. — Contract  for  erect- 
ing three-story  and  basement  brick  apart- 
ment house  and  store  at  Ocean  Avenue 
and  Marine  Way  awarded  H.  E.  Martin, 
626  South  Spring  Street,  Los  Angeles,  at 
about  $46,000.  J.  W.  Robinson,  Los  An- 
geles,   Owner. 

♦Los  Angeles,  Cal. — Contract  awarded 
Frank  L.  Meline,  6778  Hollywood  Boule- 
vard, to  erect  four-story  apartment 
house  at  Hollywood  Boulevard  and  High- 
land Avenue,  for  J.  E.  Ransford,  735 
South  Hope  Street.     Cost,  about  $150,000. 

♦Contract  awarded  L.  T.  Mayo,  630 
Black  Building,  to  erect  a  four-story 
brick  apartment  house,  70  x  108  ft.,  on 
Coronado  Street  and  Wllshire  Boulevard, 
for  Charlotte  Goodrich.  L.  L.  Jones, 
Archt.,  1019  Citizens'  National  Bank 
Building. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED  WORK. 

Boston,  Mass. — Plans  prepared  for  five- 
story  brick  and  steel  addition  to  George  E. 
Kunhardt  Mills,  77  Summer  Street;  esti- 
mated cost  $140,000. 

Springfield,  Mass. — Morris  Manufactur- 
ing Company,  recently  Incorporated,  will 
erect  main  factory  for  making  die-cast- 
ing machines  on  Page  Boulevard.  Leon 
J.  Harley,  Jr.,  of  Harley  Company, 
Springfield,    reported    interested. 

Flushing,  L.  I,,  N.  Y. — Plans  filed  for 
concrete  office  and  factory  building  to  be 
erected  on  Lawrence  Street  for  Nathan 
Manufacturing  Company,  101  Park  Ave- 
nue, New  York,  cost  $250,000. 

Le  Roy,  N.  Y. — Contract  soon  to  be  let 
by  Arnold  &  Stern,  Archts.,  Rochester, 
for  erecting  two-story,  60  x  100-ft.,  brick 
and  steel  factory  for  O.  F.  Woodward 
Company. 

Long  Island  City,  L.  I.,  N.  Y.— Plans 
being  prepared  by  William  Higglnson,  21 
Park  Row,  New  York,  for  two  4-story  re- 
inforced concrete  factory  buildings  to  be 
erected  for  Degnon  Realty  &  Terminal 
Improvement  Company,  one  to  be  erected 
at  Anabel  Avenue  and  Creek  Street,  cost- 
ing $125,000,  and  the  other  on  Pearson  and 
Meadow  Streets,   costing  $100,000. 

Plans  being  prepared  for  9-story  brick 
and  steel  addition  for  National  Sugar  Re- 
fining Co.  plant  at  Pldgeon  and  Front 
Streets,  cost  $100,000. 

New  York,  N.  Y. — Plans  filed  for  erect- 
ing 16-story  fireproof  store  and  factory 
building  at  21  West  Thirty-eighth  Street 
for  A.  B.  S.  Company,  Inc.,  238  William 
Street,  cost  $200,000.  Lucian  C.  Smith, 
Archt.,  2  West  Forty-seventh  Street. 

Rochester,  N.  Y. — Contract  soon  to  be 
let  for  erecting  50  x  120-ft.  brick  and 
steel  foundry  at  Curlew  and  Villa  Streets 
for  Northwestern  Brass  &  Aluminum 
Company  (George  H.  Hetzler,  Manager), 
14  Riley  Street.  J.  H.  Oberlies,  Archt, 
Granite  Building. 

Jersey  City,  N.  J.— National  Air  Cell 
and  Covering  Company,  212  Van  Brunt 
Street,  Brooklyn,  N.  Y.,  will  erect  a  con- 
crete 4-story  80  x  306-ft.  factory  at  South 
Cove,  Jersey  City,  to  cost  $100,000. 

Beaver,  Pa. — Beaver  Refrigerator  Man- 
ufacturing Company  planning  to  rebuild 
plant  on  Block  House  run,  destroyed  by 
Are. 


New  Kensington,  Pa. — Plans  being  pre- 
pared by  Richard  Irvin,  Union  Bank 
Building,  Pittsburgh,  for  a  $100,000  chem- 
ical plant,  which  the  Pittsburgh  Salt  & 
Chemical  Co.  intends  erecting  here. 

Philadelphia,  Pa. — Plans  being  prepared 
by  William  Steel  &  Sons,  1600  Arch 
Street,  for  six-story  addition  to  plant  of 
Philadelphia  Electric  Company  at  Nine- 
teenth   Street  and   Allegheny   Avenue. 

Topton,  Pa. — Boyertown  Burial  Casket 
Company,  Topton,  will  erect  a  4-story 
building,  40  x  125  ft.  M.  R.  Strunk,  Su- 
perintendent. 

Unlontown,  Pa. — John  Harmon,  Union- 
town,  is  architect  for  one-story  concrete 
and  brick  foundry  and  machine  shop  to 
be  erected  on  Miller  Avenue  for  Evans 
Mold  &   Machine  Company. 

Wilkes- Barre,  Pa. — George  F.  Welsh,  of 
Wilkes-Barre,  Is  architect  for  two-story, 
162  X  200  ft.,  reinforced  concrete  and 
brick  silk  mill  to  be  erected  for  Duplan 
Silk  Company. 

Wilmington,  Del. — Artillery  Fuse  Com- 
pany will  erect  a  plant  In  South  Wilming- 
ton to  cost  $28,000. 

Charlotte,  N.  C. — Charlotte  Electric  Re- 
pair Company,  508  West  Fourth  Street, 
has  purchased  site  on  the  Piedmont  & 
Northern  line  and  will  erect  plant  for  re- 
pairing and  rebuilding  electric  machinery. 

Columbus,  Ohio.  —  Reported  Hocking 
Valiev  Railway  Company  (William  Michel. 
Ch.  Engr.,  Columbus)  will  erect  a  $250,000 
round  house  and  machine  shop  on  Par- 
sons Avenue. 

Cleveland,  Ohio. — Ohio  Bronze  Powder, 
American  Sewer  Pipe  and  Cuyahoga  Shale 
Brick  Companies  reported  planning  erect- 
ing new  factories  at  East  162d  Street  and 
Nickel  Plate  R.  R. 

East  Liverpool,  Ohio. — Golding  &  Sons 
Flint  Mm  Company  (John  M.  Manor,  Gen- 
eral Manager),  Fourth  Street,  contem- 
plates erecting  new  plant;  estimated  cost 
$75,000. 

Fremont,  Ohio. — Stockholders  of  Peo- 
ples Elevator  Company,  Fremont,  have 
decided  to  erect  new  elevator;  probable 
cost,   $30,000. 

Portsmouth,  Ohio.  —  Whitaker-Glessner 
Company,  of  Wheeling.  W.  Va..  plans 
erecting  500-ton  blast  furnace  at  Ports- 
mouth Works.  A  by-product  coke  oven 
plant  Is  also  contemplated. 

Fort  Wayne,  Ind. — Plans  and  specifica- 
tions being  prepared  for  an  additional 
five-story  and  basement,  reinforced-con- 
crete and  brick  building,  to  be  erected  at 
plant  of  General   Electric   Company. 

Peoria,  III. — A  steel  mill  is  to  be  erected 
bv  Keystone  Steel  &  Wire  Company  (B.  L. 
Sommer,  Mgr.),  Peoria.  Cost  of  mill, 
$450,000.  Open-hearth  furnaces  and  roll 
mill  are  also  to  be  erected.  Total  cost, 
with  equipment,   $1,760,000. 

Cedar  Rapids,  Iowa. — Quaker  Oats  Com- 
pany of  Cedar  Rapids  Intends  spending 
$250,000  including  enlargement  of  build- 
ings, etc. 

Minneapolis,  Minn. — Northrup,  King  & 
Company  (C.  C.  Massle,  Pres.),  26  Hen- 
nepin Avenue,  will  erect  a  plant  costing 
$300,000. 

St.  Paul,  Minn. — Single  Service  Carrier 
Co.,  Incorporated,  to  erect  a  factory  to 
manufacture  containers  for  perishable 
products.  Capital  $50,000.  Among  incor- 
porators are  George  W.  Hancock  and  F. 
G.   Bradbury,  202  Dispatch  Building. 

Oregon  City,  Ore.— Reported  Rasmussen 
Grace  Co.',  Gates  Bldg..  Portland,  engaged 
by  Hawley  Pulp  &  Paper  Company  of 
Oregon  City  to  prepare  plans  and  specifi- 
cations for  a  1000-hp.  power  plant  for  the 
Oregon  City  mill.  Cost,  975,000  to  $100,- 
000.  Building  to  house  plant  to  be  of  re- 
inforced   concrete    construction. 

PRICES  AND  LETTINGS. 
iflndlcatea  award  of  contract. 

♦Flushing,  L.  I.,  N.  Y. — Contract  for 
foundation  work  on  the  factory  buildings 
of  Nathan  Manufacturing  Company,  101 
Park  Avenue,  New  York,  awarded  Under- 
pinning &  Foundation  Company.  290 
Broadway,  New  York,  Eugene  Schoen, 
106  East  Nineteenth  Street,  Archt.,  and 
Alexander  Briciner,  104  West  Forty-sec- 
ond Street,  both  of  New  York.  About 
3000  wood  piles  required.  See  "Proposed 
Work." 

♦Long  Island  City,  L.  I.,  N.  Y.— Con- 
tract awarded  Johnson  Sherrane,  38  Park 
Row,  New  York,  for  erecting  one-story 
brick  dyeing  and  printing  factory  on 
Paynter  Avenue,  for  Beyer  Dyeing  & 
Printing  Company,  607  West  Fiftieth 
Street,  New  York,  cost  $26,000.  Hopkins 
&  McEntee,  Archts.,  37  East  Twenty- 
eighth  Street,  New  York. 

♦Utica,  N.  Y. — Contract  awarded  by 
Briggs-Seabury  Ordnance  Company  to 
Westlnghouse  Church  Kerr  Company, 
37  Wall  Street,  New  York,  for  erecting 
50  X  300-ft.,  4 -story  and  basement  factory 
on   Turner  Street;   cost  $90,000. 

♦Secaucus,  N.  J. — Contract  awarded  by 
Dennis  Martin  Company  of  Newark  to 
Guarantee  Construction  Company,  140 
Cedar  Street,  New  York,  for  erecting 
group  of  brick,  concrete  and  frame  build- 
ings for  a  chemical  plant  on  the  shore 
of  Hackensaek  River  near  Snake  HUl, 
Secaucus. 


♦Philadelphia,  Pa.— Contract  for  erect- 
ing 8-story  concrete  factory  building  at 
Nineteenth  Street  and  Allegheny  Avenue 
for  Electric  Storage  Battery  Co.  awarded 
to  William  Steele  &  Sons  Co.,  1600  Arch 
Street.     Estimated  cost  $260,000. 

♦Steelton,  Pa. — Contracts  in  connection 
with  500-ton  blast  furnace  of  the  Penn- 
sylvania Steel  Company  awarded  as  fol- 
lows: Excavation  and  concrete  work  to 
Raymond  Concrete  Pile  Company,  90  West 
Street,  New  York,  N.  Y.,  and  steel  work 
and  erection  of  steel  to  Pennsylvania  En- 
gineering  Works,    New   Castle,    Pa. 

♦  Baltimore,  Md.  — Contract  awarfled 
Consolidated  Engineering  Co.,  243  Calvert 
Bldg.,  to  erect  a  3-story  fireproof  factory 
on  Parkdale  Avenue,  near  Druid  Hill 
Park,  for  William  E.  Hooper  &  Sons  Co., 
56  Maryland  Life  Bldg.,  cost  $60,000. 

♦Cincinnati,  Ohio.- Stegner  &  Hughes, 
Architects,  1012  Commercial  Tribune 
Building,  have  contract  for  five-story  re- 
inforced concrete  addition  to  American 
Tool  Works  Co.'s  plant  at  Pearl  and 
Third  Streets  and  Eggleston  Avenue; 
cost,  about  $300,000. 

♦Cleveland,  Ohio.  —  Contract  awarded 
W.  I.  Thompson  &  Son,  6110  Euclid  Ave- 
nue, for  constructing  $80,000  plant  for 
Cleveland  Wire  Spring  Company  on  Har- 
vard Avenue  and  East  Forty-nlntfa 
Street.  Engineers,  George  S.  Rider  A 
Co.,  612  Century  Bulldlnr 

♦Euclid,  Ohio. — General  contract  for 
constructing  plant  at  Euclid  Avenue  and 
Nickel  Platte  R.  R.  for  Cleveland  Milling 
Machine  Co.  (Frank  S.  Shields,  Pres.),  Sli 
Engineers'  Building,  Cleveland,  awarded 
to  Samuel  Austin  &  Son  Co.,  14,230  Eu- 
clid Avenue.     Cost  $800,090. 

♦  Lot  Angeles,  Cal. — Contract  for  erect- 
ing three-story  brick  factory,  192  x  7$  ft, 
at  Pico  and  Los  Angeles  Streets,  awarded 
Broadway  Construction  Company,  236  EL 
Washington  Street,  at  $25,000.  M.  H. 
Olmsted,  Earl  Automobile  Works,  wlU  oc- 
cupy the  building.  Fred  R.  Dorn,  Archt.. 
1230  Marsh   Story  Building. 


MISCELLANEOUS 


] 


PROPOSED  WORK. 

Bridgeport,  Conn. — See  "Paving  and 
Roads." 

Transmission  Line — Franklin,  N.  Y. — 
Franklin  &  Otaego  Light  &  Power  Co. 
contemplates  erecting  a  transmission  line 
to  Sidney  Center,  a  distance  of  4  miles. 
E.  A.  Mackey,  Pres. 

Elevatoi^New  York,  N.  Y. — New  elec- 
tric elevator  is  to  be  Installed  In  Mar- 
garet Louisa  Home  of  the  Y.  W.  C.  A.,  14 
East  Sixteenth  Street;  also  refrigeration 
and  heating  in  connection  with  alterations 
to  be  made  in  building.  Charles  Houghln 
HIggins,  Consulting  Engineer  and  Archi- 
tect, 30  Church  Street. 

Park  Improvements — Jersey  City,  N.  J. 
— City  Commissioners  April  11  appropri- 
ated $25,000  for  Improvements  In  Reser- 
voir Park. 

Park  Improvements — Chicago,  Ml. — ClXi- 
zens  April  4  voted  $1,000,000  bonds  for 
Lincoln  Park  system  and  Irving  Park 
Boulevard.  Deorge  T.  Donoghue,  Kngt- 
neer,  Clark  and  Center  Streets. 

Elevator — Omaha,  Neb. — Cost  of  in- 
stalling elevators  In  city  hall  estimated 
by  architect  at  $28,200.  Address  City 
Clerk. 

Transmission  Line  —  Emma,  Mo. — Re- 
ported Emma  Creamery  Co.  contemplates 
constructing  a  transmission  line  from 
Sweet  Springs  to  Kmma  for  power  pur- 
poses. 

Transmission  Line — Wallace,  Idaho. — 
City  Council  granted  to  Washington  Water 
Power  Co.  of  Spokane  permission  to  erect 
transmission  lines  through  streets  and 
alleys  of  Wallace  to  enable  company  to 
supply  energy  to  several  mining  proper- 
ties under  development  on  Placer  Creek. 


BIDS    DESIRED. 

Road  Oil— Boston,  Mass.— Until  April  26, 
by  Supply  Department  (D.  Frank  Doherty. 
Supt.),  for  200,000  gal.,  more  or  less,  non- 
asphaltic  road  oil,  in  such  quantities  as 
may  be  directed  from  April  26,  1916,  to 
Dec.  31,  1916. 

Stone  Crusher — Newton,  N.  J. — Until 
April  28,  by  Town  Committee,  for  a  new 
stone  crusher  equipped  with  a  set  of 
Manganese  steel  crushing  plates. 

Road  Roller — Atlanta,  Ga. — Until  April 
29  by  County  Commissioners  of  Roads 
and  Revenues  for  two  10-ton  double  cyl- 
inder three-wheel  steam  road  rollers  with 
or  without  scarifier  attachment  , adver- 
tised In  Engineering  Record.  C.  M.  Hol- 
land, Purchasing  Agent,  507  Court  House, 
Atlanta. 

Elevator — Pensacola,  Fla. — Until  May  6. 
by  Bureau  Yards  &  Docks,  Navy  Dept., 
Washington  D.  C,  for  furnishing  and  in- 
stalling a  freight  elevator  at  the  naval 
aeronautic  station,   Pensacola. 

Street  Signs — Rock  Island,  III. — Re- 
ported desired  until  April  SO.  by  City 
Clerk,  for  furnishing  about  1900  street 
signs. 
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Swimming  Pool — Houston,  Tex. — Until 
April  24.  by  E.  E.  Bonney.  City  Secretary, 
for  constructing  a  shelter  house,  pergola 
and  swimmicig  .pool,  in  Elirabeth.  Baldwin 
Park.     M.  J.  Sullivan.  City  Archt. 

Concrete  M  jxer  —  Ottawa,  Ont.  —  Until 
April  JS.  by  Secretary  Board  of  Control. 
for  a  concrete  mixer  Vj  yr.  either  steam  or 
■aaoUne.  F.  C.  Askwlth.  Acting  City 
Biglneer. 


PRICES  AND  LETTINGS. 
■irlndicatea  award  of  contract. 

-i^Manhole  Framea — Boston,  Mass. — Con- 
tract for  furnishing:  23  tons  of  cast-iron 
manholes  and  frames  and  covers  by  Bos- 
ton Transit  Commission  (bids  opened 
April  13)  awarded  to  Gibby  Foundry  Com- 
pany. Boston,  at  $1.61S. 

'^'Heating  Plant — South  Bend,  Ind. — St. 
Joseph  Heating  Co.,  recently  incorporated, 
with  F.  A.  Bryan  as  President  and  C.  B. 
Calvert  Secretary,  has  awarded  contracts 
as  follows  for  constructing  a  heating  plant 
to  furnish  heat  to  the  city,  franchise  for 
which  was  recently  granted  to  them;  To 
American  District  Steam  Co.  of  North 
Tonawanda,  N.  Y.,  installation  of  under- 
ground equipment:  trenching,  to  Hobart  & 
Roach.  South  Bend. 

A-Cement — Lansing,  M  Ich.— Contract  (or 
furnishing  asphalt  cement  for  1916  award- 
ed Cleveland  Trinidad  Paving  Co.,  Cleve- 
land, Ohio,  at  $20.98  per  ton  new  in  Iron 
drums. 

Road  Oil  —  Clayton,  Mo. — Lowest  bid 
opened  by  County  Court  for  furnishing 
road  oil  for  laying  dust  of  road  of  county 
was  submitted  by  Pierce  Oil  Corporation 
at  3.9  cts.  per  gal.  About  $27,215  was 
spent  last  year  for  this  purpose. 

^^ement  —  Chehalls,  Wash,  —  Contract 
awarded  Washington  Portland  Cement 
Company,  Seattle,  for  furnishing  10,000 
bbL  cement  for  country  roads  at  $1.56  per 
bbL  at  factory.  D.  W.  Montfort.  County 
Auditor. 

Citrus  Experiment  Station — Berkeley, 
Cal. — Following  arc  four  lowest  bids 
opened  by  Board  of  Regents  of  University 
of  California  for  erecting  a  citrus  experi- 
ment station:  including  55,000  gal.  rein- 
forced concrete  reservoir,  160.000  gal.  oil 
lined  earth  reservoir;  4480  ft.  irrigation 
pipe  lines.  2420  ft.  domestic  water  supply 
pipes,  and  2  pump  houses;  Hudson  & 
Shaw,  733  Central  Building,  Los  Angeles, 
$8,177;  Cresmer  Mfg.  Company.  Riverside, 
$8,814:  James  H.  Jacobs  Construction 
Company,  H.  W.  Hellman  Building,  Los 
Angeles.  $9,976,  and  Johnson  &  Shea.  Riv- 
erside. $19,500. 


Proposals 


For    Proposals    Advertised,    See    Pages 
43,  44,  45  and  46. 

WATERWORKS. 

Bids  See  Bng. 

Close.  Record. 

Apr.  26.  Filter  System,   Cleveland, 

Ohio    Apr.  22 

Apr.  2S.  Pipe,  Etc.,  Lebanon,  Pa. .  Apr.  15 

Adv.  Apr.  15. 
Apr.  26.  Meters,    Harrisburg,    Pa..  Apr.  22 

Apr.  26.  Pipe.   Chicago,    111 Apr.  22 

Apr.  28.  Pipe,    Chicago,   HI Apr.  22 

May    1.  Pump,    Mlddletown,    Ohio.  Apr.    8 

May     1.  Pipe,    Harrisburg,    Pa Apr.  22 

May    1.  Mains,  Hutchinson,  Kan.  Apr.  22 
May     1.  Engine,  Blue  Earth.  Minn.  Apr.  22 
Mav    2.  Filtration    PUnt.    Colum- 
bia,   S.    C Apr.  22 

May     2.  Hydrants,      Jersey      City, 

_N.    J Apr.  22 

May    3.  Water      Works,      Wilson, 

Okla.     Apr.  22 

May    5.  Mains,      Etc.,      Wadena, 

.    .Minn Apr.  22 

May  8.  Meters,  Portland,  Ore. . .  Apr.  22 
May  8.  Pipe.  Washington,  D.  C. .  Apr.  22 
May    9.  Filtration    Plant.    Now 

Brunswick,   N.   J Apr.  15 

Adv.  Apr.  15,  22. 
May     ».  Contract   147,    New   York, 

.V.  Y Apr.  22 

Adv.  Apr.  22. 
May  12.  Filtration       Plant,       Wll- 

minaton.   Del Apr.  22 

Adv.  A  or.  22. 
May  16.  Water    Works.     ToncaUa, 

Ore Apr.     8 

Jm.     I.  Water     Works.     Madison, 

W.    Va Apr.   22 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Apr.  24.  Nlles,  Ohio   Apr.  15 

Adv.   Apr.   16,  22. 

Apr.  24.  Providence,   R,    I Apr.  22 

Apr.  26.  Lakewood,  Ohio Apr.  IS 

Adv.  Apr.  15,  22. 
Apr.  26.  Binghamton,   N.   Y Apr.     1 

Adv.  Apr.  1  to  22. 

Apr.  27.  Xenia,   Ohio    Mar.  25 

Apr.  27.  Urbana.  Ohio Apr.  15 

Apr.  28.  Columbus,  Wis Apr.  22 

luy    1.  Anoka,  Minn Apr.     8 

Way    1.  Hutchinson,   Kan Apr.  15 


Bids 

Close 

May 

1. 

May 

1. 

Mav 

1. 

May 

1. 

May 

1. 

May 

2. 

May 

2. 

May 

2. 

May 

3. 

May 

5. 

May 

5. 

May 

!i. 

May 

8. 

May 

16. 

Apr. 

26. 

Apr. 

25. 

Apr. 

25. 

Apr. 

27. 

Apr. 

27. 

Apr. 

27. 

Apr. 

29. 

Apr, 

29. 

Apr. 

29. 

May 

1. 

May 

1. 

May 

1. 

May 

1. 

May 

1. 

Mav 

1. 

May 

1. 

May 

1. 

May 

2. 

May 

2. 

May 

2. 

May 

B. 

May 

8. 

May 

9. 

May 

9. 

May  20. 

Jun. 

5. 

Jun. 

8. 

Harrisburg.  Pa 

Wessington,  S.  D.... 

Adv.  Apr.   15,  22.    ; 
Louisville.     Kv     .  ... 
Lake  Crystal.  Minn. 

Victoria,  Tex .-. 

Alton,    lU 

Montreal,    Que 

Hartford,  Conn 

Chicago,    ni 

Adv.  Apr.  15,  22. 

Ipswich,    S.    C 

Mt.   Horeb,  Wis 

Riverside.    N.    J 

Adv.   Apr.  22. 
Newark,  Del 

Adv.  Apr.  22. 
Oatman,  Ariz 


See  Eng. 
Record. 

. .  Apr.  15 
..  Apr.  15 

, .  Apr.  22 

..  Apr.  22 

, .  Apr.  22 

. .  Apr.  15 

. .  Apr.  22 

. .  Apr.  22 

. .  Apr.  15 

. .  Apr.  22 
. .  Apr.  22 
. .  Apr.  22 

. .  Apr.  22 

, .  Apr.  22 


Apr.  26. 

Apr.  25. 
Apr.  25. 
Apr.  25. 

Apr.  25. 
Apr.  25. 
Apr.  25. 
Apr.  25. 

Apr.  25. 

Apr.  25. 

Apr.  25. 

Apr.  25. 

Apr.  25. 

Apr.  25. 

Apr.  25. 

Apr.  26. 

Apr.  26. 

Apr.  26. 

Apr.  26. 

Apr.  27. 

Apr.  27. 

Apr.  27. 

Apr.  27. 

Apr.  27. 

Apr.  28. 
Apr.  28, 
Apr.  28. 
Apr.  28. 

Apr.  28. 

Apr.  28. 

Apr.  28. 

Apr.  28. 

Apr.  29. 

Apr,  29. 

Aor.  30. 
May  1. 
May  1. 
May  1. 
May  1. 
May  1. 
May  1. 
May    1. 


May    I 


.May 
May 
May 
May 
May 
May 
May 
May 

May 
May 
May 
May 
.May 
.May 
May 

May 

May 

May 
May 
May 

May 
May 


BRIDGES. 

Reading,   Pa Apr.  15 

Crookston,  Minn Apr.  15 

Maine    Apr.  15 

Adv.  Apr.  15. 

St.    Helens,   Ore Apr.     8 

Corning,  N.   Y Apr.     8 

Adv.  Apr.  8. 

Estobicoke,    Ont Apr.  22 

Johnson    Creek,    Wis Feb.  26 

Johnson    Creek.    Wis Apr.     1 

Terre   Haute.    Ind Apr.  22 

Adv.  Apr.  22. 

Amarillo,    Tex Mar.  18 

Odessa,  W^ash Apr.    1 

Eagle  Bend,  Minn Apr.  15 

Buffalo.    Okla Apr.  15 

Los  Angeles,  Cal Apr.  15 

Croton  Palls,   N.   J Apr.  22 

Marietta,    Okla Apr.  22 

Santa  Barbara,   Cal Apr.  22 

Concrete,  Wash Apr.  16 

Paducah.     Ky Apr.  22 

Rensselaer,  Ind Apr.  22 

Bridgeport,     Conn Apr.  16 

Adv.  Apr.  15. 

Los  Angeles,  Cal Apr.  22 

Manhattan.    Kan Apr.  15 

Summerville,  W.  Va Apr.  15 

Lyndhurst.    N.    J Mar.  18 

Cumberland.  Md Apr.  22 

El   Dorado.   Kan Apr.     8 


PAVING  AND  ROADS. 

Bucyrus,    Ohio    Apr.     1 

Adv.  Apr.  1  to  22. 

Britt,   Iowa    Apr.     8 

Lewiston,    Idaho    Apr,     8 

Woonsocket,    R.   I Apr.     8 

Adv.   Apr.   8,   15. 

Dayton,  Ohio Apr.    8 

Belleville,  N.  J Apr.  15 

McKinney,  Tex Apr.  15 

Piqua,  Ohio   Apr.  15 

Adv.  Apr.  15, 
Maine Apr.  15 

Adv.  Apr.  15. 

Hallock,    Minn Apr.  22 

Philadelphia,  Pa Apr.  22 

Ottawa.    Ont Apr.  22 

Massachusetts    Apr.  22 

Kansas  City,  Mo Apr.  22 

Steubenville,  Ohio  Apr.  22 

Indianapolis,    Ind Apr.  22 

Brooklyn,    N.    Y Apr.  22 

Paterson,    N.    J Apr.  22 

Struthers,    Ohio    Apr.  22 

Corning,    N.    Y Apr.     8 

Adv.  Apr.  8. 

Newark,   N.   J Apr.  15 

Winchester,  Ind Apr.  15 

Chicago.    Ill Apr.  22 

Philadelphia,  Pa Apr.  22 

Adv.  Apr.  22. 

,  West  Union,  W.  Va Apr.     8 

Spokane,   Wash Apr.     8 

Plymouth,  Ind Apr.  15 

Albany,    N.    Y Apr.   15 

Adv.   Apr.    15,   22. 

Ohio     Apr.  22 

Philadelphia,    Pa Apr.  22 

Orlflno,  Idaho    Apr.  22 

Indianapolis,   Ind Apr.  22 

Indiana     A  pr.  15 

Golden,    Col Apr.  15 

Adv.    Apr.   15.   22. 

Jackson,  Tenn Apr.    1 

Gallon.   Ohio   Mar.  18 

Eveleth,    Minn Mar.  18 

Pontlac,   III Apr.     1 

WInlock,  Neb Apr.     1 

Urbana,  Ohio  Apr.     8 

Hazard,  Ky Apr.     8 

Hartford,  Conn Apr.     8 

Adv.  Apr.  8  to  22. 
Newton,    N.   J Apr.     8 

Adv.  Apr.  8  to  22. 

Colfax,     Wash Apr.  15 

Winchester,    Ind Apr.  15 

Washington.    D.    C Apr.  16 

Seattle,    Wash '  Apr.  15 

Indiana   Apr.  16 

Wichita,   Kan Apr.  22 

Brownstown,  Ind Apr.  22 

Gulfport,  Miss Apr.  22 

Adv.  Apr.  22. 

Grenada,    Miss Apr.  22 

Salina,    Kan Apr.  22 

Indiana   Apr.  22 

Delaware,  Ohio Apr.  22 

Seattle,    Wash Apr.  15 

Indiana Apr.  15 

Albany,    N.    Y Apr.  15 

Adv.   Apr.   15,   22. 

Boonevtlle,   Ind Apr.  15 

Woonsocket,    R.    I Apr.  15 

Adv.   Apr.   15,  22. 

Mt.  Vernon,  Wash Apr.  15 

Salt  Lake  City,  Utah Apr.  22 

Wilkes-Barre,    Pa Apr.  22 

Adv.  Apr.  22. 

Urbana,    Ohio    Apr.  22 

Saginaw,    Mich Apr.  22 

Adv.  Apr.  22. 


Bids 
Close. 
May    A 
May    2. 
May    -2. 


May 
May 
May 
May 
May 
May 
May 


May  5. 

May  8. 

May  8. 

.May  8. 

May  9. 

May  9. 

May  12. 
May  15. 

May  15. 

May  16. 

May  22. 

Jun.  2. 

July  10. 


See  Eng. 
Record. 

St.  .louls.   Mo. ............  APT.  22 

Indiana  • '  a  ^'  U 

Alton, .  III. . -■; Apr.  22 

Adv.  Apr.  22.  , 

Ligonier,   Ind. Apr.  22 

Freehold,   N.   J. Apr.  22 

Chehalls,  Wash.   Apr.  22 

Indianapolis,   Ind Apr.  zz 

Indiana  fpr.  22 

Laurel.    Miss Apr.  22 

Albany,    N.    Y Apr.  15 

Adv.  Apr.  15,  22. 

Cincinnati,    Ohio    Apr.  ^Z 

Bushnell.   Fla, Apr.  22 

Marshalltown,  Iowa   Apr.  -z 

Keyport,    N.    J .\pr.  22 

Adv.  Apr.  22. 
Angola.  Ind Apr.  i2 

Adv.  Apr.  22. 

Modesto,    Cal. Apr-  22 

North   Platte,    Neb ^^^-  E 

Bay  Minette,   Ala Apr.  2i 

Lebanon,    Pa Apr.  22 

South   Bend.   Ind Apr.  22 

Adv.  Apr.  22. 

Jefferson,  Ohio   •  •  •^P'■•  ,, 

Great    Falls,    Mont Apr.  22 

Caldwell,    Tex Apr.  22 


HYDRAULIC  CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Apr.  24.  Hyd.    Machinery,    Wheel- 

ing,   W,   Va Apr.     8 

Adv.  Apr.  8  to  22. 

Apr.  25.  D'-ain.   Hastings,   Mich Apr.    8 

Apr.  26.  Channel,  Maple  Park,  lU.  Apr.  16 

Apr.  25.  Pittsburgh,    Pa Apr.  2i 

Apr.  26.  Lock    Gates,    Etc.,    Pitts- 

burgh.  Pa Apr.     1 

Adv.  Apr.  1  to  22. 
Apr.  26.  Dredging,    Buffalo,   N.   Y.  Apr.     1 

Adv.  Apr.  1   to  22. 
Apr.  26.  Riprap,   Tompkinsville, 

N.   Y Apr.     8 

Apr,  26.  D  r  e  d  glng,    Wilmington, 

Del Apr.     8 

Apr.  26.  Mt.  Vernon,  Wash Apr.  22 

Apr.  26.  Moscow,     Idaho Apr.  22 

Apr.  27.  Dock,  San  Francisco,  Cal.  Apr,    1 

Adv.  Apr.  1  to  15. 

Apr.  27.  Levee,    Plttsfield,    111 Apr.  22 

Apr.  28.  Wharf,  Houston,  Tex Apr.    1 

Adv.  Apr.  1. 
Apr.  28.  Stone,   Philadelphia,  Pa. .  Apr.  15 
Apr.  28.  Irrigation,  Alpaugh,  Cal..  Apr.  22 
Apr.  28.  Ditch,  Spirit  Lake,  Iowa.  Apr.  22 
Apr.  28.  Ditch,    La    Sueur   Center, 

Minn Apr.  22 

Apr.  29.  Riprap    and     Capstones, 

Wilmington,  N.  C Apr.     1 

Adv.  Apr.  1  to  22. 
Apr.  29.  Dredging,   San  Francisco, 

Cal Apr.     8 

Apr.  29.  Irrigation,    Anderson,  Cal.  Apr.  15 
May    1.  Wharf,      Etc.,      Honolulu, 

Hawaii Mar.  25 

May     1.  Cribwork,    Etc.,    Toronto, 

Ont Apr.  22 

May     1.  Gates,  Etc.,  Lincoln,  Neb.  Apr.  22 

May    1.  Norwood,  Ohio Apr.  22 

Mav    2.  Sea    Wall,     Fort     Pierce, 

Fla Apr.  22 

May    3.  Reclamation  Work,   Pow- 
ell, Wyo Apr.  15 

May    4.  Dredging,  New  York, 

N.  Y Apr.     8 

Adv.  Apr.  8  to  22. 
May    6.  Irrigation,  Ft.  Shaw,  Mont.  Apr.    8 

Adv.  Apr.  8. 
May     5.  Drainage,    Princeton,    HI.  Apr.  22 
May    6.  Leasing  Land  and  Water 

for    Power    Purposes, 

Louisville,    Ky Mar.  11 

Adv.  Mar.  11. 

May     6.  Miami,   Fla Apr,  22 

May     8.  D  r  e  d  ging,    Wilmington, 

Del Apr.  15 

Adv.  Apr.  15,  22. 
May    9.  Ditch,  St.   James,  Minn..  Apr.  22 
May  10.  Dredging,  Buffalo,  N.  Y..  Apr.  15 

Adv.  Apr.   15.  22. 
May  10.  Dredging,     Los     Angeles, 

Cal Apr.  22 

May  12.  Lebanon,    Pa Apr.  22 

Adv.  Apr.  22. 
May  15.  Dredging,  Bridgeport, 

Conn Apr.  15 

Adv.  Apr,   15,  22. 
May  22,  Irrigation,   Fort  Laramie, 

Wyo Apr.  22 

Adv    Aor    22 
May  25.  Irrigation,'    St.     Ignatius, 

Mont Apr.   22 

Adv.  Apr.  22, 

Sublet  Levee  Work,  Chi- 
cago. Til Apr     1 

Adv.  Anr.  1. 

Levee    Grading,    Vln- 

cennes.  Ind Apr.     8 

Adv.   Apr.  8,  15. 


PUBLIC   BUILDINGS    AND 
SCHOOLS. 

Apr.  24.  Pittsburgh.    Pa Apr.  22 

Apr.  25.  Dover,  Ohio   Apr.     8 

Apr.  25.  Cochrane,  Ont Apr.  15 

Apr.  25.  Uniontown,    Pa Apr.  15 

Apr.  25.  Boardman,   Ohio Apr    15 

Apr.  25.  Wascousta,     Mich Apr.  15 

Apr.  25.  Csnabrock,    N.    D Apr.  22 

Apr.  25.  Madison,    S.    D Apr    22 

Apr,  26.  Evansville,   Ind Mar.  25 

Apr.  26.  Newark,    N.   J Apr.     8 

Apr.  26.  Mason  City,  Iowa Apr.  16 

Apr.  26.  Lyons,    Kan Apr    22 

Apr.  27.  Portland,    Ind Mar  26 

Adv.  Mar.  25. 

Apr.  27.  Wheelersburg,  Ohio   Apr.  15 

Apr.  27.  Bangor.    Wis Apr    22 

Apr.  28.  New  Orleans,   La MsiT  11 

Apr.  28,  Carbondale.  Pa Apr.  16 

Apr.  28.  Warsaw,  Wis Apr    22 


Bids  See  Eng. 

Close.  Record. 

Apr.  29.  Strongville.    Ohio    Apr.     i 

Apr.  29.  Indian  Head,  Md Apr.  15 

Apr.  29.  Lebanon,  Ind Apr.  15 

Apr.  29.  Atwood,   111 Apr.  22 

Apr.  29.  Racine,    Wis Apr.  22 

Apr.  30.  New  Be'dford,  Mass Apr.  16 

May     1,  Gaylord,   Minn Apr.  1( 

May     1.  Norton,  Kan Apr.  16 

May     1.  Rensselaer,   Ind..' Apr.  16 

May     1.  Harrisburg,    Pa ...Apr.  22 

May     1.     Stillwater,   Okla Apr.  22 

May     1.  Frederick,   Md Apr.  22 

Adv.  Apr.  22. 

Mav     1.  Williams    Bay,    Wis.. Apr.  22 

Mav     1.  Norfolk.    Neb Apr.  22 

May     1.  KImberly,  Idaho Apr.  22 

May     2.  Little  Sioux,  Iowa Apr.  li 

May    2.  Brainerd,  Minn Apr.  16 

May    2.  Oaklandon,    Ind Apr.  15 

May    2.  Burbank,  Cal Apr.  22 

May    3.  Conesville,  Ohio   Apr.  15 

May     3.  Illinois    Apr.  22 

May     3.  Jersey  City,   N.  J Apr.  22 

May    4.  Douds  Leando,  Iowa Apr.  IB 

May     4.  Woodlawn,   Pa ..Apr.  22 

May     4.  Lorain,    Ohio    Apr.  22 

May    5.  Selma,  Iowa  Apr.  16 

May    5.  Dow    City,    Iowa Apr.  22 

May    5.  New   Albion,    Iowa Apr.  22 

May     6.  Medina,    Ohio    Apr.  22 

May    8.  Elkins,  W.  Va Mar.  25 

May     8.  Dannemora,  N.   Y Apr.  22 

Adv.   Apr.   22. 

May  10,  Evansville,  Ind Apr.    I 

May  10.  Fertile,    Iowa    Apr.  22 

May  10.  Waldorf,  Minn Apr.  22 

Mav  12.  Woonsocket,    R.    I Apr.  22 

May  13.  Norfolk,    Va Apr.  16 

May  13.  Seeville.    Ohio    Apr.  22 

May  13.  Little    Sioux,    Iowa Apr.  22 

May  16.  Newport,  R.  I Apr.    8 

May  15.  Ft.   Huachuca,   Ariz Apr.  16 

Adv.   Apr.   15,  22. 

Mav  15.  Mayer,    Minn Apr.  22 

May  15.  Selma.    Iowa    Apr.  22 

May  16.  Merced,    Cal Apr.  22 

May  17.  Little  Falls,  Minn Apr.  15 

May  18.  Durango,   Col Apr.  16 

May  19.  Wenatchee,  Wash Apr.  15 

May  20.  Cordova,  Alaska   Apr.  16 

May  25.  Butler.    Pa Mar.  It 

PRIVATE   BUILDINGS. 

Apr.  25.  Hartford,   Conn Apr.     8 

Apr.  25.  Topeka,   Kan Apr.  15 

Apr.  25.  Marion,   111 Apr.  22 

Apr.  25.  Elmira,    N.    Y Apr.  22 

Apr.  25.  Clear    Lake,    Iowa Apr.  22 

Apr.  25.  Worcester,  Mass Apr.  22 

Apr.  25.  Suffolk,   Va Apr.  22 

Apr.  26.  Philadelphia,   Pa Apr.  22 

Apr.  26.  Lake   Benton,  Minn Apr.  22 

Apr.  26.  Portland,    N.    D Apr.  22 

Apr.  27.  Flandreau,   S.  D Apr.  IS 

Apr.  28.  Belt.    Mont Apr.  22 

Apr.  30.  Chester,    Pa Apr.  22 

May     I.Akron.   Ohio Mar.  18 

Mav     1.  San  Bernardino,  Cal Apr.     8 

Mav     1.  Chicago,  111 Apr.  22 

Mav     1.  Hartford,    Conn Apr.  22 

May     1.  Hutchinson,   Minn Apr.  22 

May     1.  Jamestown,    N.    D Apr.  22 

May     1.  Philadelphia,    Pa Apr,  22 

Mav     3.  Mason   City,   Iowa Apr.  22 

May     8.  Scott  City,  Kan Apr.  22 

May  10.  Mason  City,   Iowa Apr.  21 

Mav  11.  .Sheffield,    Iowa    Apr.  22 

May  15.  Washington,  N.  J Apr.  22 

Mav  17.  Ebensburg,    Pa Apr.  22 


MISCELLANEOUS. 

Apr.  24.  Concrete      mixer,      Mont- 

clair,    N.    J Apr. 

Adv.  Apr.  15. 

Apr.  25.  Fences,  Contract  173,  New 

York,  N.  Y Apr. 

Adv.  Apr.  8. 

Apr.  25.  Tunnels,  Dixon,  HI Apr. 

Apr.  25.  Concrete    Mixer,    Ottawa, 

Ont Apr. 

Apr.   25.  Road  Oil,  Boston,  Mass..  Apr. 

Apr,  26.  Supplies,  Panama   Apr. 

Apr.  25.  Centrifugal  Pump,  Boil- 
ers. Etc..  Pasadena.  Cal.  Apr. 

Apr,  27.  Rl.  Rv..  New  York.  N.  Y.  Apr. 

Aor.  27.  Asphaltum.  Etc.,  Panama  Apr. 

Apr.  28.  Rutherford.    N.    J Apr. 

Apr.  28.  Stone    Crusher,     Newton, 

N.    J Apr. 

Apr.  29.  Steel  Towers,  Keyport, 

Wash Apr. 

Apr.  29.  Road  Roller.  Atlanta,  Ga.  Apr. 
Adv.  Apr.   22. 

Apr.  30.  C  e  m  e  n  t.  Etc.,  West- 
mount.  Que Apr. 

Apr.  30.  Street  Signs,  Rock  Island, 

111. Apr. 

May     1.  Cement,      Washington, 

D.    C Apr. 

Mav     1.  Oil.   Etc..   Ambler.   Pa Apr. 

May  2.  Automatic  Sprinkling  Sys- 
tem in  Almshouse,  Hart- 
ford, Conn Apr. 

May     3.  V  e  n  tllating     Apparatus, 

Richmond,  Va. Apr. 

Mav     4.  Steps,     Etc.,     Jefferson 

Cltv,  Mo Apr. 

Mav     6.  Elevator,   Pensacola,    Fla.  Apr. 

May     8.  Vacuum      Cleaning,      Los 

Angeles,  Cal Apr. 

Jun.  15.  Cross   Ties,    Anchorage, 

Alaska   Apr. 

May  15.  Concrete'    Walls.      Etc., 

Mandan,  N.  D Apr. 

Adv.    Apr.    15. 

May  15.  Terracing    Hill,    Mandan, 

N.   D Apr. 

Adv.   Apr.    16. 

May  22.  Derrick    Boat,    Norfolk, 

Va Apr. 

Adv.  Apr.  22. 

Heating     Plant,     Tucson, 

Ariz Apr. 

Adv.  Apr,  16. 
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Back  Filler  Is  Equipped  With  Cat- 
erpillar Traction 

What  is  thought  to  be  the  first  back-filling 
machine  with  caterpillar  traction  is  that  re- 
cently perfected  by  the  Parsons  Company,  of 
Newton,  Iowa.  The  outfit,  as  shown  in  the 
illustration,  is  offered  with  either  Parco  trac- 
tion or  wheel  drivers  and  is  said  to  have  many 
valuable  features,  among  which  are  a  boom 
that  can  be  swung  alongside  the  machine  with- 
out removing  it,  a  band  brake  on  the  traction 
drive  that  permits  safe  unloading  from  cars 
or  on  a  heavy  grade,  and  the  method  of  power 


Philadelphia  known  as  Germantown. 

The  specifications  for  the  new  pavement  call 
for  an  aggregate  of  carefully  selected,  hard, 
air-cooled  blast-furnace  slag,  so  crushed  that 
all  particles  will  pass  a  'A -in.  screen.  The 
grading  is  carefully  specified.  A  similar  care- 
ful specification  is  provided  for  the  filler.  The 
requirements  for  preparation  call  for  the  heat- 
ing of  the  mineral  aggregate  to  a  temperature 
of  350  to  450  deg.  Fahr.,  followed  by  the  addi- 
tion of  the  required  amount  of  filler.  A 
residium,  obtained  from  asphaltic  petroleum, 
is  then  added  to  the  extent  of  2  per  cent  of  the 
combined   weight   of  slag   and   filler,   and   the 


THIS  BACK-FILLING  MACHINE  IS  SAID  TO  BE  THE   ONLY  ONE  HAVING  CATERPILLAR  TRACTION 


transmission — by  a  multiple-disc  clutch,  direct 
connected  to  the  drive  shaft. 

The  manufacturer  claims  that  the  Parsons 
back-filler  will  not  slip  sidewise.  A  tipping 
test,  putting  five  men  weighing  825  lb.  on  the 
end  of  the  boom,  was  tried  without  causing 
the  machine  to  overturn. 

The  traction  speed  of  the  machine  is  from 
1%  to  1%  miles  per  hour,  while  the  average 
operating  speed  is  four  loads  a  minute. 


Youngstown  Sheet  and  Tube  Com- 
pany Buys  $7,000,000  Properties 

By  a  cash  payment  of  $2,500,000,  made  on 
April  11,  the  Youngstown  Sheet  &  Tube  Com- 
pany bought  capital  stock  in  the  Andrews  & 
Hitchcock  Iron  Company  involving  the  use  of 
property  estimated  at  $7,000,000.  This  in- 
cludes the  two  blast  furnaces  at  Hubbard, 
Ohio,  each  with  a  daily  capacity  of  400  tons, 
ore  rights  in  a  one-twelfth  interest  in  the 
Mahoning  ore  mine  in  the  Mesabi  range,  Min- 
nesota, and  over  2000  acres  of  land  in  Greene 
County,  Pa.,  and  Hubbard  County,  Ohio.  The 
total  annual  capacity  of  the  Youngstown  Sheet 
&  Tube  Company  will  then  be  1,050,000  tons, 
or,  with  the  putting  into  operation  of  the  three 
new  open-hearth  furnaces  at  East  Youngs- 
town, Ohio,  about  July  1,  the  yearly  capacity 
will  be  about  1,200,000  tons  of  steel  ingots. 


whole  mixed  until  the  residium  is  thoroughly 
incorporated.  A  predetermined  amount  of 
molten  "Improved  Bitoslag  Paving  Cement"  is 
then  added  and  the  mixing  operation  further 
continued  until  the  entire  mass  is  uniform. 
The  amount  of  paving  cement  is  determined 
by  the  variations  in  the  mesh  constituent  of 
the  slag  and  filler.  The  material  is  laid  hot 
and  then  rolled  so  that  the  wearing  surface 
shall  not  be  less  than  2  in.  in  thickness. 

The  pavement  is  controlled  by  the  Bitoslag 
Paving  Company,  with  offices  at  90  West 
Street,  New  York  City. 


Pump  Companies  Consolidate 

The  properties  of  the  International  Steam 
Pump  Company  and  those  of  all  its  subsid- 
iaries, with  the  exception  of  Henry  P.  Worth- 
ington,  have  been  acquired  by  the  recently 
incorporated  Worthington  Pump  &  Machinery 
Company,  of  New  York  City. 


Asphaltic    Pavement    with    Slag 
Aggregate 

There  was  laid  in  the  city  of  McKeesport, 
Pa.,  in  the  fall  of  1910  an  experimental  pave- 
ment composed  of  a  specially  prepared  asphalt 
and  a  mineral  aggregate  of  finely  crushed  slag 
and  a  good  proportion  of  the  usual  dust  or 
"filler."  This  type  of  pavement  received  the 
name  of  "Bitoslag"  and  is  stated  after  five 
years  of  service  under  heavy  traffic  to  have 
required  no  maintenance  cost.  The  same  type 
of  construction  was  next  applied  in  October, 
1915,    when    it    was    laid    in    the    section    of 


Business  Notes 

The  Pennsylvania  Wire  Glass  Company  of 
Philadelphia  has  removed  its  New  York  office 
to  20  West  Thirty-fourth  Street. 

Rensselaer  Valve  Manufacturing  Company 
has  moved  its  general  sales  office  to  new 
quarters  at  50  Church  Street,  New  York  City. 

Harry  Channon  has  been  elected  president 
of  the  McMaster-Carr  Supply  Company  of 
Chicago,  and  James  A.  Delaney  has  been  made 
vice-president. 

The  Dunn  Wire  Cut  Lug  Brick  Company  of 
Conneau*:,  Ohio,  has  purchased  the  plant  and 
business  of  the  Indiana  Paving  Brick  &  Block 
Company  of  Brazil,  Ind. 

Harry  L.  Musser,  who  was  formerly  con- 
nected with  the  McMyler  Interstate  Company, 
has  been  appointed  sales  manager  of  the  G.  H. 
Williams  Company  of  Erie,  Pa. 

G.  H.  Williams  Company  of  Erie,  Pa.,  has 
been  reorganized  and  the  following  officers 
elected:   President  and  treasurer,  C.   C.  Wil- 


liams; secretary,  J.  C.  Mathews;  assistant 
secretary,  E.  F.  Jones. 

E.  S.  Cullen,  who  has  been  connected  with 
the  Niles-Bement-Pond  Company  for  a  number 
of  years,  has  opened  offices  in  the  Leader- 
News  Building,  Cleveland,  under  the  name  of 
the  E.  S.  Cullen  Machinery  Company. 

R.  W.  Hawkins,  until  recently  connected 
with  the  H.  Channon  Company  of  Chicago,  has 
organized  the  firm  of  Hawkins  &  Company, 
with  offices  at  79  West  Monroe  Street,  Chicago, 
to  engage  in  the  machinery  and  mill-supply 
business. 

O.  G.  Smith,  formerly  connected  with  the 
Piatt  Iron  Works  Company  of  Dayton,  Ohio, 
has  been  appointed  district  manager  for  the 
National  Transit  Pump  &  Machine  Company, 
in  charge  of  the  new  branch  in  the  Marquette 
Building,  Chicago. 

The  Pittsburgh-Des  Moines  Company  has 
purchased  all  accounts  and  assumed  all  liabili- 
ties of  the  Des  Moines  Bridge  &  Iron  Works. 
The  business  of  the  Des  Moines  company  will 
be  conducted  under  the  same  management  and 
methods  as  heretofore. 

The  Pacific  Tank  &  Pipe  Company  of  San 
Francisco,  Cal.,  has  moved  its  office  to  the 
Trust  &  Savings  Building.  This  concern  has 
also  just  completed  the  erection  of  a  new  plant 
at  East  Wilmington,  with  greatly  improved 
facilities  for  handling  business. 

Alexander  C.  Brown  has  been  promoted  from 
the  position  of  vice-president  of  the  Brown 
Hoisting  Machinery  Company  to  that  of  gen- 
eral manager. 

The  Southern  Pine  Association,  Interstate 
Building,  New  Orleans,  is  having  a  number  of 
duplicates  of  the  chart  showing  the  application 
of  the  density  rule  for  grading  Southern  yellow 
pine  made  for  their  display  at  the  Building 
Material  Exhibit  in  Chicago,  the  rooms  of  the 
Illinois  Society  of  Architects  and  other  places 
where  they  may  be  constantly  inspected  by 
those  interested  in  the  subject.  The  first  chart 
was  exhibited  by  the  association  at  the  Na- 
tional Railway  Appliances  Show  in  Chicago, 
March  21-23. 


Trade  Publications 

Link  Belt  Company,  Chicago,  book  238,  Shi 
X  3%  in.;  8  pages,  shows  two  types  of  grab 
buckets,  handling  all  kinds  of  material. 

League  of  Minnesota  Municipalities,  Minne- 
apolis, Minn.  "Minnesota  Municipalities,"  a 
new  7  X  10  in.  bi-monthly  magazine  for  cir- 
culation among  municipal  officers  of  Minne- 
sota. 

The  Strauss  Bascule  Bridge  Company,  Chi- 
cago, 111.,  booklet,  8%  x  5%  in.,  16  pages,  illus- 
trated, accompanied  by  packet  10^  x  5  in.  of 
22  illustrations  of  Strauss  Bascule  bridges  built 
and  under  construction. 

Reinforced  Concrete  Pipe  Company,  Chicago, 
catalog,  10  X  7  in.,  32  pages,  illustrated.  Ad- 
vocates reinforced  concrete  pipe  for  general 
use  in  sewers  and  tells  how  company  arranges 
to  handle  work  with  local  labor. 

Redwood  Manufacturers  Company,  San 
Francisco,  Cal.,  Catalog  7,  6  x  9%  in.,  110 
pages,  illustrated.  Contains  many  valuable 
tables  and  worked  out  examples  to  be  used  in 
connection  with  pipe  installations. 

The  Colorado  Culvert  &  Flume  Company, 
Pueblo,  Col.,  catalog  16-A,  11  x  8%  in.,  32 
pages,  illustrated.  Tells  advantages  of  the 
No-Lap  joint  and  contains  tables  and  diagrams 
valuable  for  use  in  irrigation  work. 

The  Kilbourne  &  Jacobs  Manufacturing 
Company,  Columbus,  Ohio,  catalog  41,  6  x  9  in., 
30  pages,  illustrated.  Describes  standardized 
line  of  wheelbarrows  and  scrapers  made  by 
this  company  and  contains  tables  and  an  index. 

Universal  Form  Clamp  Company,  Chicago, 
booklet,  5x8  in.,  36  pages,  illustrated.  De- 
scribing the  Universal  form  clamp,  tightening 
wrench,  rod  puller,  wire  clamp  and  easy  chair, 
accompanied  by  many  photographs  of  actual 
work. 


The  Labor  and  Material  Situation 

How  It  Will  Affect  Construction  Work — Summary  of  Important  Jobs  Announced  and  Let 


As  THE  construction  season  develops  it 
becomes  more  evident  that  prices  of 
materials  will  not  limit  the  volume  of  con- 
struction work.  Aside  from  steel,  which,  after 
all,  is  not  the  largest  financial  factor  in  con- 
struction investment,  few  materials  are  find- 
ing  a  large  export  ouUet.  Attention  has  been 
called  to  the  general  increases  of  several  hundred 
per  cent  in  ocean  freight  rates,  due  to  the  scarcity 
of  vessels,  which  has  limited  the  development  of 
trade  with  South  America  and  other  countries 
in  cement  and  similar  materials.  Most  of  these 
products,  therefore,  will  have  to  be  consumed  at 
home,  and  this  factor  should  prevent  an  undue 
rise  in  prices.  While  it  is  true  that  deliveries  on 
new  orders  of  reinforcing  bars  and  structural 
material  are  slow,  still  enough  of  such  steel  has 
already  been  sold  to  account  for  a  great  deal  of 
construction  work.  The  freight  congestion  is 
being  relieved  as  new  equipment  is  put  in  service, 
and  other  conditions  become  effective,  so  that  it 
may  be  expected  to  improve  from  now  on.  A 
month  ago  the  car  shortage  was  seriously  affect- 
ing the  lumber  industry,  while  now  lumber  is 
moving  in  better  volume.  The  Western  mills  and 
the  Southern  mills  on  a  few  lines  are  able  to  get 
empty  cars  at  a  better  rate.  Money  for  construc- 
tion work  is  still  forthcoming,  apparently  in  any 
volume.  New  York  City  recently  sold  a  large 
issue  of  bonds  at  a  price  bringing  the  lowest 
interest  return  of  any  issue  in  years. 

The  whole  situation  seems  to  narrow  down  to 
the  question  of  how  much  work  can  be  carried 
out  with  the  available  labor.  A  large  number  of 
industries  have  been  able  to  export  their  products 
in  greatly  increased  volume  to  Europe,  and  plants 
have  been  enlarged  and  more  men  put  on  in  suffi- 
cient numbers  to  account  for  a  great  part  of  the 
floating  supply  of  labor,  especially  in  the  East. 
Large  strikes  have  occurred,  but  it  is  not  likely 
that  the  supply  of  idle  labor  will  be  much  in- 
creased in  this  way.  Settlements  are  effected 
quickly,  as  was  the  case  with  the  strike  on  the 
New  York  subway  work.  In  general,  the  country 
has  too  much  at  stake  to  permit  any  large  part  of 
its  laboring  population  to  remain  idle.  A  year 
ago  the  labor  agencies  in  many  sections  were 
doing  little  business,  because  there  was  little 
demand  for  men.  To-day  they  are  doing  little 
business  because  there  are  few  men  to  be  had. 
The  street  fronts  of  their  offices  are  plastered 
with  advertisements  for  men,  whereas  last  year 
an  agent  was  lucky  if  he  had  a  single  poster  to 
show  on  his  bulletin  board.  It  is  feared  that  this 
labor  shortage  will  be  felt  not  only  by  contractors 
but  by  the  manufacturers  of  construction  ma- 
terials and  contractors'  supplies.  This  has  already 
occurred  in  the  cement  industry.  It  is  said,  how- 
ever, that  the  brick  yards  in  the  New  York 
territory  were  able  to  open  the  season  with  a  good 
force  of  laborers,  many  of  whom  returned  from 
winter  work  at  higher  wages  in  steel  plants. 


It  is  obvious  that  the  South,  where  most  of  the 
common  labor  is  native,  is  in  less  danger  of  a 
shortage  than  the  rest  of  the  country,  and  that 
the  East,  where  practically  all  of  the  labor  is 
foreigrn  born,  and  where  the  heaviest  demands 
from  manufacturing  establishments  have  been 
met,  will  be  the  most  affected.  It  will  be  remem- 
bered that  fewer  immigrants  reached  this  country 
in  the  last  six  months  of  1915  than  during  many 
single  months  between  1912  and  the  beginning  of 
the  war.  It  is  likely  that  the  large  proportion  of 
this  class  of  labor  that  is  employed  in  the  steel 
industry  will  be  kept  busy  at  their  present  jobs 
for  at  least  a  year,  and  the  steel  industry  is 
itself  now  in  need  of  more  labor.  If  this  country 
should  get  into  difficulties  with  Mexico  or  should 
become  involved  in  the  European  war  the  supply 
of  labor  might  at  once  be  heavily  drawn  on  to 
recruit  an  army.  It  is  especially  significant  that 
construction  men  would  be  needed  in  large  num- 
bers, and  could  be  better  spared  than  employees 
in  manufacturing  lines,  most  of  which  must  be 
kept  going  to  supply  an  army. 

On  the  whole,  it  appears  to  be  safe  to  count  on 
at  least  some  increase  in  wages  on  construction 
work,  and  to  plan  in  laying  out  new  work  to  use 
construction  plant  wherever  possible  to  save 
labor. 

Buildings 

A  factory  contracted  for  at  Newark,  N.  J.,  will 
cost  $235,000.  A  contract  has  been  let  for  build- 
ing a  university  library  to  cost  $175,000  at  South 
Bend,  Ind.  Contracts  for  the  court  house  at 
Prescot,  Ariz.,  totaling  $225,000  have  been 
awarded.  The  prospective  building  work  noted 
includes:  Brooklyn  and  New  York  City,  plans 
filed  for  $450,000  loft  building,  $250,000  loft  build- 
ing and  $275,000  apartment  house;  Paterson, 
N.  J.,  architects  engaged,  two  school  buildings, 
cost  $350,000;  Philadelphia,  $2,500,000  school 
bonds  sold;  Cleveland,  bonds  for  $500,000  addition 
to  stock  yards  reported  issued;  St.  Paul,  plans 
prepared,  $2,300,000  hotel;  plans  being  prepared, 
$660,000  athletic  club;  Muskogee,  Okla.,  railroad 
shops  planned,  cost  $250,000;  Lewistown,  Mont., 
$200,000  bank  building  planned;  Soap  Lake, 
Wash.,  plans  being  prepared,  $250,0D0  sanitorium; 
Long  Beach,  Cal.,  plans  being  prepared,  $750,000 
theater. 

Bridges  and  Roads 

It  is  reported  that  contracts  for  the  bridges  at 
Miami,  Fla.,  have  been  awarded  at  a  total  of 
$103,000.  A  viaduct  to  be  built  at  Simpson,  Pa., 
will  cost  $150,000.  Plans  have  been  completed  for 
the  bridge  over  the  Willamette  River  at  Salem, 
Ore.,  which  will  cost  $200,000.  It  is  reported  that 
concrete  bridges  to  be  built  by  the  Santa  Pe 
between  San  Diego  and  Los  Angeles  will  cost 
$1,000,000. 

The  following  lettings  of  road  and  paving  work 


are  noted:  Hartford,  Conn.,  paving  contract 
awarded,  $79,000;  Albany,  N.  Y.,  bids  opened,  four 
highway  contracts,  $514,000;  Portsmouth,  Va., 
road  contract  awarded,  $140,000;  Morrison,  111., 
paving  contract  awarded,  $92,000;  Kansas  City, 
Kan.,  five  paving  contracts  awarded;  Seattle,  bids 
opened,  paving  work  to  cost  $95,000. 

Bids  are  desired  for  road  work  costing  $137,000 
at  Lockport,  N.  Y.,  and  for  40,000  sq.  yd.  of 
pavement  at  Wilson,  N.  C.  Prospective  work 
noted  includes:  New  Jersey,  large  amount  of 
county  road  work;  Cincinnati,  road  work  costing 
$82,000  authorized;  Shreveport,  La.,  tax  voted  to 
build  100  miles  of  roads;  Muncie,  Ind.,  $1,000,000 
to  be  spent  in  road  construction;  Eufaula,  Okla., 
$450,000  road  bonds  sold;  Sulphur  Springs,  Tex., 
$400,000  road-bond  issue  approved. 

Waterworks  and  Sewers 

The  trunk  sewer  at  Washington  has  been  con- 
tracted for  at  $50,000.  Sewer  work  costing 
$75,000  has  been  contracted  for  at  Des  Moines, 
Iowa.  Bids  are  desired  at  Ironton,  Ohio,  for  con- 
structing a  $250,000  reservoir  and  filtration  plant. 

The  following  prospective  water  and  sevrer 
work  is  noted:  Pawtucket,  R.  I.,  ordinance  passed 
authorizing  $100,000  waterworks  and  $80,000 
sewer  construction;  Wilmington,  Del.,  plans  being 
prepared  for  large  covered  reservoir;  Cleveland, 
plans  being  prepared  for  $350,000  reservoir; 
Kewanee,  111.,  $90,000  sewer  construction  under 
consideration;  Logansport,  Ind.,  $240,000  sewer 
system  to  be  built;  Oklahoma  City,  Okla., 
$1,500,000  water  bonds  to  be  voted  on;  San  Fran- 
cisco, new  $4,000,000  submarine  pipe  line  being 
considered;  Los  Angeles,  construction  of 
$1,300,000  disposal  plant  ordered  by  state  board 
of  health. 

Miscellaneous 

The  construction  of  a  power  tunnel  to  cost 
$750,000  has  been  contracted  for  at  Rochester, 
N.  Y.  Bids  are  desired  for  another  section  of  the 
New  York  state  barge  canal  at  Albany,  for  three 
additional  subway  sections  in  New  York  City 
and  for  drainage  work  to  cost  $406,000  at  Bemidj'i, 
Minn. 

A  report  has  been  submitted  to  the  Board  of 
Estimate  of  New  York  City  on  rebuilding  the 
west  side  branch  of  the  New  York  Central  Rail- 
road at  a  cost  of  $14,700,000.  Port  improvements 
costing  $10,000,000  and  rapid  transit  construction 
costing  $57,100,000  have  been  provided  for  in  loan 
bills  passed  by  the  Philadelphia  City  Council.  A 
franchise  for  an  electric  railroad  which  will  cost 
$800,000  to  build  has  been  granted  at  Cincinnati. 
The  construction  of  a  railroad  costing  $450,000  is 
under  consideration  at  Columbia,  Ky.  Grade- 
crossing  elimination  work  ordered  at  Kenosha, 
Wis.,  will  cost  $1,600,000.  Plans  have  been  sub- 
mitted for  a  $200,000  dam  and  hydroelectric 
plant  at  Fort  Dodge,  Iowa. 
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CONTRACTING  NEWS 


Of  Special  Interest  to  Engineers,  Contractors,  Builders  and  Manufacturers  of  Engineering  and  Building  Supplies 


WATERWORKS 


PROPOSED  WORK. 

Pawtucket,  R.  I. — Board  of  Aldermen 
passed  ordinances  authorizing  Issue  of 
foUowlng  bonds:  $50,000  (or  abolition  of 
grade  crossings,  fSO.OOO  sewer  purposes, 
MO.OOO  Improving  and  equipping  public 
parks,  tlOO.OOO  water  works  construction. 
Address  Clerk  Board  Contract  &  Supply. 

Warwick,  R.  I. — The  Assembly  passed 
bill  Incorporating  the  West  Shore  Water 
Co.  to  supply  town. 

Wheatland,  Pa. — Citizens  voted  in  favor 
of  consructing  water  works,  to  cost  117,- 
000.  J.  Fred  Thomas,  City  Building,  Par- 
rel, Engineer:  F.  L.  Hutchinson,  Borough 
Secretary. 


Mount  Rainier,  Md. — Citizens  April  17 
voted  $100,000  bonds  for  water  works  and 
sewerage  system.  Surveys  have  been 
completed  and  contracts  to  be  let  at  once. 
Address  Mayor. 

Wilmington,  Del. — Plans  being  prepared 
by  George  W.  Fuller,  Consulting  Engineer, 
170  Broadway,  New  York,  N.  Y.,  for  a 
7,500,OO0-gal.  covered  filtered  water  reser- 
voir of  concrete  to  be  constructed  on  Rod- 
ney Street.  Plans  will  be  completed  about 
May  12  and  contract  let  about  2  weeks 
later.  E.  M.  Hoopes,  Jr.,  Chief  Engineer 
Board  Water  Commissioners. 

Mineral,  Va. — Election  to  be  held  April 
29  to  vote  $10,000  bonds  for  constructing 
water  works  and  electric  light  plant.  Ad- 
dress City   Clerk. 

Radford,  Va. — Radford  Water  Power 
Company,  of  Radford  (R.  P.  Jenkins,  Sec- 
retary-Treasurer) will  construct  a  supply 


system  and  install  pumping  station  with 
filter  plant,  cost  $25,000;  2  pumps,  motor 
driven,  300  gal.,  500  gal.;  9000  ft.  12-in. 
main  with  valves;  1,000,000-gal.  filter. 
Company  will  do  own  work.  Contracts 
for  pumps,  valves  and  filter  not  awarded. 

Wheeling,  W.  Va.— Reported  holding  of 
an  election  to  vote  $300,000  bonds  for  con- 
structing a  filtration  plant  is  reported 
under  consideration.     Address  City  Clerk. 

West  Monroe,  La.— Election  to  be  held 
May  16  to  vote  $46,000  bonds  for  water 
tank,  electric  pump  and  filtering  plant, 
extension  of  water  and  light  service  and 
additional  apparatus  for  fire  protection. 

Lexington,  Ky. — Council  reported  to  be 
considering  plans  for  restoring  reservoir 
and  extending  flood  walls  and  also  pur- 
chasing of  a  centrifugal  pump  to  cost 
$3,000,    direct   connected   to   motor. 


Alliance,  Ohio. — Chester  &  Fleming. 
Pittsburgh,  Pa.,  engaged  by  Joseph  H 
McConnell,  Service  Director,  to  prepare 
plans  for  proposed  extension  to  city  water 
filter  plant;  also  specifications  and  plans 
for  a  new  pump  to  be  installed  in  city 
water  works'    pumping  station. 

Beshler,  Ohio. — Election  will  be  held 
May  10  to  vote  on  constructing  electric 
light  plant  and  water  works  system.  Ad- 
dress City  Clerk. 

Cleveland,  Ohio.— F.  H.  Stephenson. 
Chief  Engineer  of  City  Water  Works,  is 
preparing  plans  for  stone  and  concrete 
work  on  new  Baldwin  reservoir  to  hold 
180,000,000  gal.,  estimated  to  cost,  com- 
plete, $350,000.  Contract  to  be  let  late  in 
June  or  early  in  July.  Thomais  Farrell. 
Director  Public  Utilities. 

Reported  as  soon  as  filtration  plant  U 
completed,  State  Board  of  Health  will 
order  concrete  coverings  for  reservoirs, 
to  co.st   $200,000. 
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MIddleton,  Ohio. — City  Commission  sold 
$40,000  water  works  bonds. 

Portsmouth,  Ohio. — Plans  about  com- 
pleted for  the  reservoir  and  flood  wall 
extension  improvements.  Address  Boara 
of  Control. 

Toledo,  Ohio.— K.  W.  Pratt  of  Cleveland, 
J.  W.  Ellms  of  Cincinnati,  and  Wm.  G. 
Clark  of  Toledo,  selected  by  city  as  con- 
sulting engineers  to  report  on  repairs 
to  filtration  plant:  probable  cost  of  im- 
provements, $60,000. 

Rock  Island,  111. — Reported  contract 
soon  to  be  let  by  Board  Local  Improve- 
ments tor  8  and  10-in.  mains,  to  cost  $12,- 
000,  and  an  elevated  tank  of  100,000  gal. 
capacity.  Wallace  Treichler,  City  Engi- 
neer. 

McKlnney,  Minn. — It  is  proposed  to  con- 
struct a  water  works  system,  costing 
$30,000.     P.    Holand,   Village   Clerk 

Slater,  Minn.— Citizens  voted  $35,000 
bonds  for  extension  of  water  mains  and 
improvements  in  electric  light  plant. 
Work  will  include  a  quantity  of  c.-i. 
mains,  street  valves  and  fire  hydrants. 
L.  E.  Shepherd.  Superintendent  Slater 
Ught  &  Water  Works.  C.  H.  Tucker, 
Mayor. 

Thief  River  Falls,  Minn. — City  Council 
considering  installation  of  filtration  plant 
costing  $30,000. 

DIghton,  Kan. — Election  will  be  held 
May  16  to  vote  $28,000  bonds  for  con- 
structing electric  light  plant  and  water 
works.  W.  B.  Rollins  &  Co.,  Midland 
Building,  Kansas   City,   Mo.,   Engineers. 

Fort  Scott,  Kan. — Plans  being  prepared 
by  G.  W.  Stiles,  Bryant  Building,  and  E. 
M.  Stevens,  Commerce  Building,  Kansas 
City,  Mo.,  for  a  combined  electric  light 
plant  and  water  works  system,  including 
filtration  plant.     J.  O.  Brown,  City  Clerk. 

Merna,  Neb. — Citizens  voted  $59,000 
bonds  for  improving  electric  light  plant 
and   water   works. 

Palo,  Kan. — Construction  of  municipal 
electric  light  plant  and  water  works  sys- 
tem is  contemplated  by  city. 

Miller,  Neb.— Citizens  voted  $10,000 
bonds  for  water  works.  Address  City 
Clerk. 

Hysham,  Mont. — Reported  town  has 
voted  in  favor  of  water  works  and  electric 
light  plant.     J.  C.  Lyndes.  Mayor. 

Springfield,  Mo. — Reported  Springfield 
Water  Company  intends  making  exten- 
sive improvements,  including  extension 
of  mains  and  additional  wells  for  emer- 
gency purposes. 

Texarkana,  Ark. — Texarkana  Water 
Corporation  will  build  extension  No.  67 
at  once,  which  will  Include  an  increase  In 
feeders  in  main  part  of  the  city,  includ- 
ing 3800  ft.  8  to  12-in.  pipe,  67  valves, 
80  hydrants,  and  a  2,500,000-gal.  per  day 
centrifugal  pump.  J.  G.  Wood,  Superin- 
tendent. 

Troup,  Tex. — Citizens  voted  $17,000 
bonds   for  water   works       .\ddress   Mayor. 

Venus,  Tex. — City  will  install  water 
works  and  sewerage  system  costing  ap- 
proximately $30,000.      Address  City  Clerk. 

WInnsboro,  Tex. — City  contemplates  in- 
stalling water  works  and  sewerage  to 
••ost  ?25,000. 

Blackwell,  Okla.  —  Citizens  April  19 
voted  $32,000  bonds  for  water  works. 
$10,000  for  electric  light  extensions,  and 
$18,000  for  storm  sewers,  plans  being 
prepared  by  Benham  Engineering  Co.. 
Oklahoma,  Okla.,  and  contract  will  be 
let  in  May. 

Oewar,  Okla. — Citizens  voted  $40.0U0 
bonds  to  construct  water  works.  Ad- 
dress City  Clerk. 

Eufaula,  Okla. — County  Committee  re- 
ported considering  water  works  and  road 
improvements.     Address  County  Clerk. 

Idabel,  Okla. — Extension  to  water  works 
contemplated  at  cost  of  $7,000.  Address 
City  Clerk. 

New  Wilson,  Okla. — Citizens  voted  $25,- 
000  bonds  for  constructing  electric  light 
plant  and  water  works.  Address  City 
Clerk. 

Oklahoma,  Okla. — Election  to  be  held 
May  20  to  vote  $1,500,000  bonds  for  con- 
structing water  works.  Address  City 
Clerk. 

Sand  Springs,  Okla.  —  Sand  Springs 
Power,  Light  &  Water  Co.  granted  fran- 
chise to  construct  water  works. 

Welch,  Okla. — Construction  of  water 
works  contemplated.  Bonds  sold.  Ad- 
dress City  Clerk. 

Aberdeen,  Wash. — .Surveys  for  Wishkah 
water  project  have  been  completed  by  L. 
D.  Kelsey,  City  Engineer,  and  contract  for 
constructing  will  soon  be  let.  P.  F.  Clark, 
City  Clerk. 

Everett,  Wash. — An  agreement  has 
been  reached  between  the  city  and  the 
Everett  Ry.,  Light  &  Water  Company, 
of  Everett,  to  take  over  the  plant  of  the 
said    company.      The    city    plans    to    con- 


struct in  connection  with  this  plant  a 
gravity  water  system  from  Sultan  Basin. 
About  $600,000  is  available  for  the  gravity 
.system. 

Seattle,  Wash. — It  is  proposed  to  install 
water  mains  in  Hudson  Street  at  a  cost 
of  $21,900,  including  10,253  lin.  ft.  8  and  12 
in.  c.  1.  pipe.  Water  mains  in  Forty- 
fourth  Avenue  S.  W.,  costing  $20,000,  also 
contemplated.  A.  H.  Diraock,  City  Engi- 
neer. 

City  Council  has  adopted  resolutions  for 
water  mains  in  North  Tenth.  North 
l>'orty-eighth  and  North  Forty-ninth  Ave- 
nues, Northeast,  and  North  Fifty-ninth 
Street.  L.  B.  Youngs,  Supt.  Water;  A. 
H.   Dimock,  City  Engineer. 

Plans  and  specifications  for  Installation 
of  water  mains  in  East  Marginal  Way 
have  been  filed  with  Board  of  Public 
Works  (C.  B.  Bagley,  Secy).  A.  H. 
nimock.  City  Engineer:  cost  $62,000. 

Tenino,  Wash. — City  Council  directed 
Tenino  Water  Co.  to  secure  new  water 
supply  system  by  June  1. 

Merrill,  Ore. — City  Council  considering 
securing  water  system.  Address  City 
Clerk. 

Corcoran,  Cal. — Corcoran  Gas  &  Water 
Company  will  add  a  60,000-gal.  steel  tank 
and  an  80-ft.  tower  to  the  system  this 
summer. 

San  Francisco,  Cal. — Reported  Spring 
Valley  Water  Company  (W.  B.  Bourne, 
Pres.),  considering  building  a  new  pipe 
line  across  the  bay  at  an  estimated  cost 
of   $4,000,000. 

Casa  Grande,  Ariz. — Bonds  sold  for  mu- 
nicipal lighting,  water  and  ice  plant. 
.\ddress  City  Clerk. 

Sault  Ste.  Marie,  Ont. — Contract  will 
soon  be  let  by  city  for  constructing  power 
and  pumping  station  on  Gore  Street;  cost, 
about  $7,500.  A.  E.  Pickering,  City  En- 
gineer. 

A  water  works  is  to  be  constructed. 
Three  sources  of  supply  are  under  con- 
sideration, but  nothing  definite  has  been 
done  about  the  matter.  R.  G.  Campbell. 
City  Clerk. 


BIOS    DESIRED. 

New  Brunswick  N.  J. — Until  May  9,  by 
Board  Fifty  City  Commissioners,  for  steel 
standpipe,  40  ft.  diam.  x  85  ft.  high,  con- 
crete foundation;  advertised  in  Engineer- 
ing Record.  Eugene  .1.  McLaughlin,  City 
Clerk. 

Conway,  Pa. — Until  May  1  by  Town 
Council  (E.  M.  Mensch,  Secy.)  for  water 
meters. 

Washington,  D.  C. — Until  May  4,  by 
Uureau  Supplies  and  Accounts,  Navy  De- 
partment, Washington,  D.  C,  for  steel 
pipe,    flush    pipes,    valves,    fittings,    etc. 

Jacksonville,  Fla.  —  Until  May  4  by 
Hoard  Bond  Trustees  (Gustav  Muller, 
Chmn.)  for  furnishing  material  and  drill- 
ing a  10-in.  artesian  well  a  depth  of  1000 
ft.  and  casing  same  with  first  quality 
standard  wrought-lron  pipe  to  water 
bearing  rock  approximately  500  ft. 

Marlon,  Ala. — Reported  desired  until 
.May  1,  for  water  works,  to  consist  of 
20,000-gal.  capacity,  brick  and  cement 
building,  30  x  60  ft.,  and  12,000-gal.  tank 
and  tower.  Address  M.  L.  Murfee,  Marion 
Institute,   Marion. 

Ironton,  Ohio. — Until  May  18  by  Director 
Public  Service  for  furnishing  material  and 
improving  and  enlarging  present  water 
works,  including  constructing  new  brick 
pumping  station,  pump  well  and  intake 
force  main,  pumping  machinery,  concrete 
distribution  reservoir  and  filtration  plant. 
Bonds  amounting  to  $250,000  are  to  be 
sold  May  16  for  this  improvement.  J.  F. 
Witmer  Co.,  Engineers,  Dun  Building, 
Buffalo,  N.  Y.  F.  A.  Ross,  Clerk  to  Direc- 
tor. Specifications  on  file  In  New  York 
Office  of  Record,  239  West  Thirty-ninth 
Street. 

Chicago,  III. — Until  May  2,  by  Depart- 
ment Public  Works  (W.  R.  Moorhouse. 
Comr.),  for  furnishing  and  delivering  to 
city  of  Chicago,  f.o.b.  Municipal  Ware- 
house, Thirty-first  and  Sacramento  .\ve- 
nue,  pipe  and  pipe  fittings. 

Illinois — Until  May  9,  by  State  Board 
Administration  (Frank  D.  Whipp,  Fiscal 
Supervisor,  Springfield),  for  constructing 
water  supply  systems  at  the  following 
institutions:  At  State  Colony  for  Epilep- 
tics, near  Dixon;  Alton  State  Hospital  at 
Upper  Alton,  elevated  steel  water  tank, 
also  for  Alton  State  Hospital.  Jas.  B. 
Dibelka,  Architect,  130  J-'orth  Fifth  Ave- 
nue,  Chicago. 

Denmark,  Wis. — Until  May  16,  by 
George  H.  Rathke,  City  Clerk,  for  6  and 
8-in.  pipe,  hydrants,  and  specials,  valves, 
etc.,  elevated  tank,  17  ft.  4  in.  x  17  ft.  3 
in.,  elevated  90  or  100  ft.  W.  G.  Kirch - 
offer.  Engineer,  Madison. 

Pleasantvllle,  Iowa. — Until  May  10,  by 
J.  K.  Keefer,  Clerk,  for  constructing 
municipal  water  works  costing  $20,000. 
Des  Moines  Iron  VVorks,  Des  Moines. 
Engineers. 


Shelby,  Iowa, — Reported  desired  until 
May  4,  by  J.  H.  Hager,  Town  Clk.,  for 
constructing  water  distributing  system. 
J.   H.   Mayne,    Engr.,   Council  Bluffs. 

WInterset,  Iowa.— Until  May  8,  by  H. 
S.  Ely,  City  Clerk,  for  improvements  to 
water  works,  including  concrete  pump 
house,  pipe,  valves  and  fittings,  for  con- 
necting pump  to  well;  226  tons  8-in.  c.-i. 
pipe,  1180  lb.  hub  end  specials,  etc.  O.  W. 
Stiles,  Engineer,  16  Bryant  Building, 
Kansas  City,   Mo. 

Sleepy  Eye,  Minn. — Reported  desired 
until  May  2  by  A.  D.  Bertrand,  City  Re- 
corder, for  constructing  water  mains  in 
various  streets. 

Wadena,  Minn.— Until  May  1  by  Village 
Council  for  extending  water  works  sys- 
tem, to  consist  of  8800  ft.  of  6  and 
1-in.  water  mains,  20  fire  hydrants,  gate 
valves,  etc.  A.  C.  Murray,  City  Recorder; 
John  Wilson,  Engr.,  First  Natl.  Bank 
Building.   Duluth. 

Newton,  Kan. — Reported  desired  until 
.Vlay  1,  by  A.  Martin,  City  Clk.,  for  im- 
proving water  system.  W.  B.  Rollins  & 
Co.,  439  Midland  Building,  Kansas  City, 
-Mo.,    Consulting   Engr. 

Wynot,  Neb. — Reported  desired  until 
-May  2  by  F.  A.  Leise.  Village  Clk.,  for 
extending  water  mains. 

Aberdeen,  Wash. — Reported  desired  un- 
til May  31,  by  P.  T.  Clark,  City  Clerk,  for 
constructing  Wishkah  water  system,  to 
consist  of  22  miles  28  in.  wood  stave  pipe, 
diverting  wlers,  gate  houses  and  settling 
basins,  etc.  Louis  D.  Kelsey,  City  En- 
gineer. 

Hamilton,  Ont. — Until  May  8,  by  S. 
H.  Kent,  City  Clk.,  care  of  Chester  S. 
Walter,  Mayor,  Chmn.  Board  Control,  for 
mechanical  rakes  and  appurtenances  at 
Gage  Avenue  pumping  station. 

Humboldt,  Ont, — Until  May  8,  by  Town 
(J.  G.  Yoeger,  Mayor),  for  constructing 
concrete  pump  well  25  ft.  inside  diameter, 
25  ft.  deep,  with  walls  18  in.  thick.  Chip- 
man  &  Power.   Consulting   Engineers. 


PRICES  AND    LETTINGS. 
iflndicates  award  of  contract. 

A-Lynn,  Mass, — Contract  for  one  3,000,- 
000  centrifugal  pump,  250  ft.  head,  1170 
r.p.m.  (bids  opened  April  20)  awarded 
by  Department  of  Water  to  Power  Equip- 
ment Company,  343  Dearborn  Street,  Chi- 
cago, at  $988,  and  for  one  200  hp.  electric 
motor  f.o.b.  Lynn  to  Lynn  Gas  &  Electric 
Company,  Lynn,  at  $1,080.  R.  H.  Suther- 
land, Asst.   Supt.  Water  Works  Dept. 

*New  York,  N.  Y. — Following  are  two 
bids  opened  April  18  by  Board  Water  Sup- 
ply for  Contract  95,  furnishing  traveling 
cranes  equipment  in  chambers  at  Asho- 
l<an,^  Kensico  and  Hill  View  reservoirs,  in 
town  of  Olive,  Ulster  County,  Mt.  Pleasant 
and  city  of  Yonkers,  Westchester  County: 
Lord  Electric  Company,  105  West  Fortieth 
Street,  New  York,  N.  Y.,  $34,500  (awarded 
contract);  Lupfer  &  Remick,  594  Elllcott 
Street,  Buffalo,  N.  T..  $40,100. 

♦Contract  for  furnishing  and  installing 
steam  heating  systems  in  Ashokan  Lower 
Gate  and  Kensico  Lower  Effluent  Cham- 
bers in  town  of  Olive,  Ulster  County,  and 
Mt.  Pleasant,  Westchester  County,  N.  Y. 
Contract  164  awarded  L.  F.  Bannon 
Plumbing,  Heating  &  Contracting  Com- 
pany, 16  Hasbrouck  .-^ venue,  Kingston,  N. 
Y.,  at  $5,665. 

♦Contracts  awarded  by  Board  of  Water 
Supply,  Gas  and  Electricity  for  815  tons 
of  cast-iron  pipe  as  follows  315  tons  in 
Borough  of  Manhattan  to  R.  D.  Wood  & 
Co.,  Philadelphia,  Pa.,  at  $28.94,  deliv- 
ered, for  8  and  12-in.,  and  53  tons  of  fit- 
tings at  $60,  delivered;  Warren  Foundry 
&  Machine  Co.,  Ill  Broadway,  500  tons, 
delivered  in  Queens  Borough,  at  $31.40, 
and  $31.80,  according  to  place  of  delivery. 

♦New  York,  N.  Y. — See  "Water  Works." 

♦Butler,  N.  J. — Contract  for  intake  dam 
on  Apshawa  Brook  and  pipe  laying  for 
Butler  Water  Company  (bids  opened 
April  19)  awarded  Partridge  &  Burke, 
Hohokus,  N.  J.,  at  $7,565.  A.  W.  Cudde- 
back.  Engineer,  156  Ellison  Street,  Pater- 
son. 

♦Perth  Amboy,  N.  J. — Contract  award- 
ed Warren  Foundry  §  Machine  Co.,  Ill 
Uroadway,  New  York,  for  104  tons  c.-i. 
pipe,  at  $26.90,  and  40,000  lb.  mixed  flt- 
lings  at  4  cts.   per  pound. 

♦Norfolk,  Va, — Contract  for  construct- 
ing extensions  to  water  system  (bids 
opened  April  17)  awarded  Norfolk  Bridge 
a  Construction  Co.,  Norfolk,  at  $13,365. 
r.  F.  Stofford,  City  Clerk. 

♦Cincinnati,  Ohio. — City  Board  of  Con- 
trol awarded  contract  for  underfeed 
stoker  equipment  for  California  Pumping 
Station  to  the  Underfeed  Stokers  Co.. 
Chicago,  111.,   at  $7,470. 

♦Contract  for  laying  section  of  36-in. 
loop  main  in  Eastern  Avenue  awarded 
Thomas  P.    Strack,    Cincinnati,   at   $.5,489. 

♦Youngstown,  Ohio. — Following  are 
bids  opened  April  20  by  Daniel  J.  Jones, 
Secretary  Service  Director,  for  (a)  three 
pumps    for   water   works  and    (b)    altera- 


tions to  filtration  plant;  (a)  Dravo  Doyle 
Company,  Pittsburgh,  Pa.,  $21,750  (award- 
ed contract);  W.  J.  SchoU  Company, 
Youngstown,  $25,300;  (b)  William  M.  Hen- 
derson Company  of  Youngstown,  $16,679 
(awarded  contract);  Lane  &  Ewer,  $17,298. 

♦  Normal,  III. — Contract  awarded  Lee 
Stuart,  Normal,  for  water  mains  in  Dale, 
Kingsley,  Hale  and  Adelaide  Streets,  at 
$2,956. 

♦  Billings,  Mont. — Contract  awarded  Se- 
curity Bridge  Co.,  Lewiston,  Idaho,  for 
drilling  wells,  laying  mains  and  building 
tank  and  pump  station  (bids  opened 
April  12).     (!.   E.   Williams,  County  Clerk. 

♦Broadview,  Mont. — Contract  for  con- 
structing water  works,  including  sinking 
six  wells,  constructing  pump  house, 
equipped  with  two  distinct  pumping  units, 
20  hp.  each,  a  50,000-gal.  tank  and  a  75- 
ft.  tower,  water  mains  from  4  to  6  In., 
awarded  Security  Bridge  Co.,  Billings, 
at  about  $30,000  (bids  opened  April  12). 

♦Three  Forks,  Mont. — Contract  for  con- 
structing c.-i.  pipe  water  mains  and  con- 
crete reservoir  awarded  Security  Bridge 
Co.,  Minneapolis,  Minn.  Paul  Peine.  City 
Clerk. 

♦Olympla,  Wash. — Contract  for  con- 
structing concrete  reservoir  (bids  opened 
April  10)  awarded  B.  S.  Davis,  Tacoraa, 
at  ^,660.  D,  A.  Torgerson,  Secy.  State 
Board  Control,   Olympia. 

♦Seattle,  Wash. — Contract  awarded  by 
Board  of  Public  Works  for  installing 
water  main  in  Forty-third  Street,  N.  E.. 
to  V.  Ramagglia.  Yesler  Station,  at 
$25,453. 

Lowest  bid  opened  by  Board  of  Public 
Works  for  installing  water  main  in  Orcas 
Street  submitted  by  H.  Young,  2416  East 
Valley  Street,  at  $13,478. 

♦Bandon,  Ore. — Contract  awarded  U.  S. 
Cast  Iron  Pipe  &  Foundry  Company  of 
Portland  and  to  Pacific  Tank  &  Pipe 
Company  of  San  FVaneisco.  Cal.,  for  pipe, 
and  for  valves  and  hydrants  to  Rensselaer 
Valve  Company,  Seattle,  Wash.,  at  >5,436. 
Contract  for  c.  i.  collars  and  c.  i.  fittings 
for  wood  pipe  awarded  W.  F.  Rogers 
Foundry,  Bandon.  Ore.,  at  4  cents  per 
pound  delivered  at  the  work.  J.  S. 
.Sawyer,  City  Engineer. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED  WORK, 

Biddeford,  Me. — It  is  proposed  to  con- 
struct a  3  X  5-ft.  egg-shaped  sewer  in 
Summer  Street,  to  cost  $15,000.  W.  C. 
Bigelow.    City    Engineer. 

Lowell,  Mass. — Reported  city  is  conald- 
ering  constructing  the  Oaklands  sewer, 
main  link  to  cost  about  $30,000.  Address 
City  Clerk. 

Manchester,  Conn. — Board  of  Selectmen 
considering  constructing  surface  water 
system    for   west   side. 

Chatham,  N,  J. — The  Madison-Chatham 
Joint  Sewer  Commission,  following  a  re- 
port from  George  W.  Fuller,  170  Broad- 
way, New  York,  N.  Y.,  Engineer,  and 
Otto  Ross,  Mayor  of  Madison,  Chairman 
of  Disposal  Plant  Committee,  recom- 
mending spending  $16,000  on  the  plant.  Is 
to  investigate  proposed  improvements  and 
report  back  to  joint  body. 

Scranton,  Pa. — Plans  submitted  to  State 
Board  of  Health  for  sewers  in  Twenty- 
first  and  Twelfth  Wards.  Address  City 
Clerk. 


Mount 

Works." 


Ranler,        Md,  —  See       "Water 


Key  West,   Fla, — Election  will  probably 

be  held  in  two  months  to  vote  $250,000 
bonds  for  constructing  sewer  system.  H. 
C.    Wetmore.    Supt.    Water  Works. 

McComb,  Miss. — City  Council  voted 
$90,000  bonds  for  constructing  sewerage 
system. 

Lexington,  Ky. — Plans  being  prepared 
by  J.  White  Guyn,  City  Engineer,  for  con- 
structing main  outfall  sewer. 

Bowling  Green,  Ohio. — Contract  soon  to 
be  let  for  constructing  sanitary  sewer  in 
Summit  and  Liberty  Streets.  R,  S.  Sweet, 
(^ity  Auditor. 

Leetonia,  Ohio. — CMty  Cpuneil  consider- 
ing constructing  sewage  disposal  plant 
and  constructing  two  main  sewer 
branches. 

Mlamisburg,  Ohio. — Reported  city  is 
considering  bond  issue  of  $113,000  for 
sanitar.v  sewer  system.  Address  City 
Clerk. 

Portsmouth,  Ohio. — Council  has  ap- 
proved plans  for  proposed  Hilltop  sani- 
tary  sewer   system. 

Logansport,  Ind, — The  new  sanitary 
sewer   system,    to  be   known   as   Hamilton 
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Height  s«wer  system,  will  cover  part  of 
city  bounded  by  Broadway,  Spencer  Park. 
Wabash  River  and  Fifth  Street.  A  trunk 
and  lateral  lines,  approximately  12  miles. 
contemplated:  estimated  cost,  according 
to  Q.  L.  Closen.  Consulting  Engineer. 
Chicago,  as  follows:  M.070  ft.  sewer.  1  to 
«-ft.  sewer,  cost  $220,619:  288  catch  basins 
and  connections.  tl4.400:  one  special  catch 
basin.  $200;  2S5  manholes,  cost  J250.  i 
bulkhead.  I2S0:  also  tlS.OOO  worth  of  rook 
excavation. 

Oakwood,  Mich. — Construction  of  exten- 
sion to  sewer  system  contemplated.  Ad- 
dress F.  J.  Clippert.  Member  Bd.  Com- 
merce. 

Alton,  III. — City  Council  voted  to  issue 
$200,000  bonds  for  sewer  and  paving  im- 
provements. 

Beardstown,  III. — Citizens  voted  against 
issuing  $30,000  bonds  to  construct  a  sewer 
system.     R.   B.    Maslin,   City   Clerk. 

Cairo,  III. — City  Commissioners  decided 
to  rebuild  broken  part  of  Commercial 
Avenue  sewer  at  an  estimated  cost  of 
$1S,000. 

Kewanee,  III. — Construction  of  a  sewer 
in  southwest  part  of  citv  and  costini: 
$90,000  is  under  consideration.  H.  C. 
Stokes.    City    Engineer. 

Madison,  I II.— Contract  will  be  let  about 
Jtine  20  for  constructing  35.000  ft.  tile 
sewers. 

Sioux  City,  lowa.^Contract  soon  to  be 
let  for  constructing  18-in.  storm  sewers 
in  Pierce  and  M\Ttle  Streets.  .\ddress 
City  Clerk. 

BemidJI,  Minn. — It  is  proposed  to  con- 
struct 5300  ft.  of  8-in.  sewer  to  cost  $9,500. 
Thomas  W.  Swinson,  City  Engineer. 

Kansas  City,  Kan. — Contract  will  be  let 
in  May  for  sewer  improvements  costing 
$20,000.     WiUiam   Barclay.  City   Engineer. 

AInsworth,  Neb. — Citizens  voted  $19,000 
bonds  for  constructing  sewens.  Address 
City  Clerk. 

Redfield,  S.  D. — Citizens  will  vote  $28,000 
bonds  for  constructing  sewer  system.  Ad- 
dress City  Clerk. 

Austin,  Tex. — Reported  constructing  of 
a  sewage  disposal  plant  is  under  consid- 
eration.    Address  Mayor. 

Dallas,  Tex.  —  City  Commission  peti- 
tioned to  construct  a  storm-water  sewer 
on  Lemmon  Avenue,  between  Cole  and 
Katy  R.   R.   tracks. 

Lancaster,  Tex. — Plans  being  prepared 
by  N,  Wernsklold.  409  Flato  Building. 
Dallas,    for    a    sewer    system    and    tanks. 

Venus,   Tex. — See    "Water  Works." 

Winnesboro,  Tex. — See  "Water  Works." 

Demlng,  N.  M. — Citizens  April  5  voted 
$20,000  bonds  for  constructing  sewers  and 
a  disposal  plant.  A.  A.  Temke,  City 
Clerk. 

La  Grande,  Ore. — Reported  City  Council 
instructed  City  Engineer  to  prepare  plans 
for  sewer  system  tor  i>art  of  South  La 
I'.rande.      Addres.s   City    Engineer. 

California — Following  cities  are  consid- 
ering sewer  Improvements: 

Pasadena — A  site  secured  for  a  disposal 
plant  for  Pasadena,  Alhambra  and  South 
Pasadena. 

Hermosa  Beach — Plans  being  prepared 
by  C.  R.  Summer,  City  Engineer,  for 
additional  septic  tanks,  outfall  pump  and 
tunneL 

Lios  Angeles — Ordered  by  State  Board 
of  Health  to  construct  a  disposal  plant 
and  an  outfall  into  the  ocean,  estimated 
liy  City  Engineer  to  coat  $1,300,000.  Elec- 
tion to  be  held  in  June  to  vote  on  this 
improvement. 

Hermosa  Beach,  Cal. — C.  R.  Sumner, 
City  Engineer,  Is  preparing  plans  for  ad- 
ditional septic  tanks  outfall,  pump  and 
tunnel. 

Lompoc,  Cal. — Election  to  be  held  in 
May  to  vote  on  constructing  a  sewer 
system.  70.440  ft.  6  to  14-in.  clay  pipe, 
and  costing  $49,900,  and  an  Imhoft  dis- 
posal plant  costing  $2,700.  Haviland  & 
Tlbbetts,    Engineers,   8an   Francisco. 

Long  Beach,  Cal. — County  Bd.  Super- 
visors Los  Angeles  commissioned  R.  V. 
Pearsall.  Engineer,  Long  Beach,  to  pre- 
pare plans  for  storm  drainage  system  for 
Signal  Hill:  probable  cost,  $150,000. 

Los  Angeles,  Cal.  —  State  Board  of 
Health  at  Sacramento  has  directed  the 
city  to  construct  a  disposal  plant  and 
outfall  into  the  ocean.  Cost  is  estimated 
by  Homer  Hamlin,  City  Engineer,  at 
about  $1,300,000.  Election  to  be  held  in 
June  to  vote  on  bonds. 


BIOS    DESIRED. 

Brookline,    Mass.— Until  May  1,  by  Se- 
lectmen,  at  Town   Hall,    for  constructing 
about  1800  lin.  ft.  4  ft.   5  in.  x  5  ft.  con- 
crete   drain,    and    12-ln.    pli>e    sewer    In 
Amory  and  Freeman   Streets. 


Albany,  N.  Y. — Until  May  1  by  Board 
Contract  and  Supply  (Isidore  Wachsman, 
Secy.)  for  completing  the  sewage  disposal 
works. 

Binghamton,  N.  Y.— Until  May  24  (ex- 
tension of  date),  by  W.  Earl  Weller,  City 
Engineer,  for  constructing  Section  I  of 
the  main  intercepting  sewer. 

Brooklyn,  N.  Y.— Until  May  S.  by  L.  N. 
rounds,  Pres..  Borough  Brooklyn,  for  con- 
structing sewer  in  Tehama  Street,  from 
Thirty-sixth  Street  to  West  Street.  Se- 
curity,  $3,092. 

Nev»  York,  N.  Y.— Until  May  3  by  Mar- 
cus M.  Marks.  Pres.  Manhattan  Borough, 
for  storm  relief  sewer  in  114th  Street  be- 
tween First  Avenue  and  East  River.  Se- 
curity $20,000. 

Rochester,     N.     Y.— Until     May  3,     by 

Hoard    Contract   &    Supply    (F.    X.  Pifer. 

Secy),  for  screen  house  and  pump  house 
at    main   sewage    disposal    plant. 

Jacksonville,  Fla. — Until  May  12,  by 
Board  Bond  Trustees  (Gustav  MuUer,  Act- 
ing Chairman),  for  constructing  5000  ft.  12 
to  51  in.  sanitary  and  storm  water  sewers 
for  city. 

Toledo,  Ohio. — Reported  desired  until 
May  2.  by  Director  Public  Service,  for 
constructing  sewers.  Probable  cost. 
$19,475. 

Chicago,  III.— Until  May  1  by  Board 
Local  Improvements  (Edw.  J.  Glackin, 
Secy.)  for  constructing  sewers  with  man- 
holes, etc.,  in  Albany,  Clyde  and  Lowe 
Avenues  and  numerous  other  streets. 

Grays  Lake,  III. — Until  May  8,  by  R. 
\V.  Churchill,  Grays  Lake,  for  sewer  sys- 
tem and  settling  tank,  advertised  in  En- 
Kineering  Record.     Cost,  $25,000. 

Maywood,  III. — Until  May  4  by  Board 
Local  Improvements  (Howard  A.  Ullrich, 
Secy.)  for  constructing  uncompleted  por- 
tion of  sewers  system,  to  consist  of  3720 
lin.  ft.  51,  42  and  36-in.  concrete  sewer 
and  15,083  lin.  ft.  12  to  24-in.  tile  pipe 
sewer.   192  concrete  catchbaslns,  etc. 

Waverly,  Iowa. — Until  May  2  by  Village 
Council  for  constructing  sanitary  sewers. 
H.  R.  Vanderveer,  City  Clk. 

Bemldji,  Minn. — Until  May  1  by  George 
Stein.  City  Clk..  for  constructing  approxi- 
fately  5330  ft.  8-in.  sanitary  sewer  exten- 
sion, manholes,  etc. 

Mahnomen,  Minn. — Until  May  1  by  Vil- 
lage Council  at  oflice  of  George  O.  Lee, 
\'illage  Clk.,  for  constructing  sewerage 
«ystem  extension  in  village. 

Spooner,  Minn, — Until  May  22,  by  A. 
M.  Robertson.  Village  Clerk,  for  furnish- 
ing material  and  constructing  sewer  sys- 
tem and  disposal  works.  Bids  will  be  con- 
sidered together  or  separately  on  system 
and  disposal  plant. 

McPherson,  Kan. — Until  Mav  4,  by 
Ellen  Lundstrom,  City  Clerk,  for  con- 
structing septic  tank  and  six  filter  beds 
40  X  100  ft.,  besides  other  apparatus.  H. 
A.   Rowland,  City  Engineer. 

Neodesha,  Kan,— Until  May  15  by  J.  J. 
Carroll,  City  Clk.,  for  furnishing  material 
and  constructing  intercepting  sewer  and 
.•lewage  disposal  plant.  Black  &  Veatch, 
Engrs.,  Inter  State  Building,  Kansas  City, 
Mo. 

Pender,  Neb.— Until  May  12,  by  Village 
Clerk,  for  constructing  sewer  system,  in- 
cluding 20.557  lin.  ft.  8  to  24  in.  vitr.  pipe 
and  9000  ft.  4-in.  c.  i.  pipe.  Cost,  $25,010. 
Grant  &  F^^lton,  Engrs.,  Bankers  Life 
BIdg.,    Lincoln. 

Ipswich,  S.  D.— Until  May  1  (change 
of  date),  by  City  Auditor  for  2810  ft.  8 
and  10  in.  sewers  with  necessary  appur- 
tenances. Dakota  Engineering  Company, 
Engineers,  Mitchell,.  S.  D. 

Farjao,  N.  D, — Reported  desired  until 
-May  3  by  A.  R.  Watkins,  City  Aud.,  for 
constructing  sewers  in  Fourth  Avenue, 
Third  Avenue  and  Fifth  Street. 

Park  Rapids,  N,  D. — Reported  desired 
until  May  9  by  Frank  Prochasks,  City 
Aud..  for  constructing  sewer  system,  in- 
cluding treatment  plant;  probable  cost 
$16,000.    H.  G.  Lyken,  Engr.,  Grand  Forks. 

Rawling,  Wyo. — Reported  desired  until 
May  3  by  J.  E.  Bang,  City  Clk.,  for  ex- 
tending sewer  system. 

.  Fresno,  Cal.— Reported  desired  until 
May  3,  by  Olmsted  Glllelen,  Hollings- 
worth  Bldg.,  Los  Angeles,  Consulting 
Engrs.  for  constructing  storm  and  sani- 
tary sewer  system.  B.  E.  Cronhite,  City 
Engr. 


♦New  Brunswick,  N.  J. — Contract 
awarded  Brunswick  Construction  Com- 
l>any  for  constructing  Mile  Run  sewer 
at  $10,530. 

-l^Washlngton,  D.  C. — Following  are  lour 
lowest  bids  opened  April  17  by  Commis- 
sioners D.  C.  for  constructing  outlet  trunk 
sewers  between  Pennsylvania  R.R.  Bridge 
and  Banning  Bridge:  W.  D.  Murray  Co., 
Inc..  Norfolk,  Va.,  $50,326  (awarded  con- 
tract): George  Hyman,  Washington,  D.  C, 
151,943;  Warren  P.  Brenizer  Co.,  Wash- 
ington, D.  C,  $53,910:  Whiting  Turner 
Construction  Co.,  Baltimore,  Md.,  $58,706. 
-Asa  E.  Phillips,  Supt.  of  Sewers. 

♦Savannah,  Ga. — Reported  arrange- 
ments have  been  made  for  the  construc- 
tion of  the  eastern  and  western  divisions 
of  the  drainage  extension  by  Gadsden 
Contracting  Company  of  Savannah,  asso- 
ciated with  Guild  &  Company  of  Chatta- 
nooga, Tenn.  Contract  reported  awarded 
to  an  Eastern  firm  has  been  taken  over 
by    this   company. 

♦Starke,  Fla. — Contract  for  construct- 
ing sanitary  sewerage  system  and  paving 
certain  streets,  about  26,900  lin.  ft.  terra 
cotta  pipe,  etc.,  and  14,328  sq.  yd.  pave- 
ment, etc.,  awarded  J.  B.  McCreary  Com- 
pany, Atlanta,  Ga.,  on  the  percentage 
basis  (bids  opened  April  18).  C.  A.  Futch. 
Town  Clerk. 

♦Cincinnati,  Ohio. — City  Board  of  Con- 
trol awarded  contract  for  sewer  improve- 
ment in  ravine  from  Oskamp  Avenue  to 
Massasoit  Avenue  to  Welling  &  Franz, 
Cincinnati,  at  $15,958. 

♦Des  Moines,  Iowa. — Contracts  for  con- 
structing Close  Creek  Sewer  System  No. 
3369  (bids  opened  April  19)  awarded  as 
follows:  Contract  No.  1,  to  Inland  Con- 
struction Co.,  St.  Louis,  Mo.,  at  84  cts.  per 
foot;  total  $75,829,  and  Contract  No.  II. 
to  J.  B.  Sheets  Co.,  Pittsburgh,  Pa.,  at 
$2.79  per  foot;  total  $91,833. 

♦  Winner,  S.  D. — Following  are  four  low- 
est bids  opened  April  10  by  Claude  Manly, 
('ity  Auditor,  for  constructing  sewerage 
system:  C.  H.  Green,  Spokane,  Wash.. 
$20,781  (awarded  contract):  Dobson  Com- 
pany, Lincoln,  Neb.,  $21,805;  Gordon  & 
Taylor.  Denver,  Colo.,  $21,892,  and  Hag- 
gart  Construction  Co..  Fargo,  N.  D., 
$21,916. 


pared  by  State  Highway  Commission. 
The  bridge  Is  to  consist  of  four  161-ft. 
camel-back  steel  spans  with  a  138-ft.  ver- 
tical lift  span  and  a  reinforced  concrete 
viaduct  approach  on  Polk  County  end,  850 
ft.  in  length,  roadway  26  ft.,  with  6-ft. 
walks  on  either  side.  Steel  structure  is 
estimated  to  cost  $143,100,  including  foun- 
dations, and  the  reinforced  concrete  via- 
duct approach  $55,400.  Floor  of  main 
spans  is  of  wood  on  steel  joints  with  bitu- 
minous surface.  If  concrete  under  floor  is 
substituted,  $4,500  is  to  be  added  to  cost 
of  steel  structure.  John  H.  Lewis,  Stats 
Engr.,  Salem. 

Needles,  Cal. — Oatman-Needles  Bridge 
Co.  (J.  P.  Finan,  Secy.-Treas.),  of  Oat- 
man,  Ariz.,  contemplates  constructing  a 
highway  bridge  over  Colorado  River  near 
Needles. 

San  Diego,  Cal. — Reported  Atchison, 
Topeka  &  Santa  Fe  R.  R.  (C.  F.  W.  Felt. 
Ch.  Engr.,  Chicago,  111.)  is  planning  to 
construct  reinforced  concrete  bridges  on 
line  between  San  Diego  and  Los  Angeles, 
about  120  miles,  to  replace  temporary 
structures.     Cost   reported  at   $1,000,000. 


BRIDGES 


PRICES  AND  LETTINGS. 
irlndicates  award  of  contract. 

♦Ocean  Beach,  L.  I.,  N.  Y. — Contract 
for  constructing  sewers  and  sewage 
treatment  works  at  Ocean  Beach  awarded 
H.  L.  Connell,  New  York.  Lederle  & 
Provost,  Consulting  Engineers,  39  West 
Thirty-eighth  Street,  New  York. 


PROPOSED  WORK. 

Athens,  Pa. — P^eported  contract  will 
soon  be  let  by  Lehigh  Vallev  R.  R.  (E. 
B.  Ashby,  Ch.  Engr.,  New  York,  N.  Y.) 
for     constructing     bridge     over     Chemung 

River. 

Johnstown,  Pa. — Council  will  construct 
a  new  bridge  over  Stony  Creek  at  Horner 

Street. 

Simpson,  Pa. — Delaware  &  Hudson  Co. 
(James  MacMartin,  Ch.  Engr.,  Albany) 
will  construct  800-ft.  concrete  viaduct  over 
its    tracks.      Estimated    cost,    $150,000. 

Paulding,  Miss.  —  See  "Paving  and 
Roads." 

Jonesboro,  Tenn. — County  Commission- 
ers appropriated  about  $9,000  for  con- 
structing bridge  across  Chuckey  River. 
Address  County  Clerk. 

Bellefontalne,  Ohio. — Bridge  bonds  for 
$2."i.oOO  will  be  sold  May  8  by  O.  W.  LofCer. 
Co.   Aud. 

Bemldji,  Minn. — It  is  proposed  to  con- 
struct a  bridge  across  Mississippi  River  on 
Nymons  Road  and  pave  10,000  sq.  yd.  with 
concrete.  Thomas  W.  Swinson,  City  En- 
gineer. 

Kansas  City,  Mo. — Ordinance  to  grade 
Holmes  Street  from  Nineteenth  to 
Twenty-first  Street  and  requiring  Kansas 
City  Tei'minal  Ry.  Co.  to  erect  a  viaduct 
has  passed  lower  house  of  Council. 

Cameron,  Tex. — Commissioners  Court 
voted  to  construct  a  steel  bridge  over 
San  Gabriel  River  at  San  Andres  crossing. 

Richmond,  Tex, — Citizens  voted  $25,000 
bonds  for  constructing  bridge  over  Big 
Creek.     Address  County  Clerk. 

San  Angelo,  Tex. — Six  bridges  in  Tom 
Green  County  are  to  be  repaired  by 
County    Commissioners. 

Seattle,  Wash.- City  Council  appropri- 
ated $5,800  for  raising  Ballard  bridge  and 
$10,000  for  constructing  fourth  pier  for 
Montlake  Avenue  bridge  across  Lake 
Washington  Canal.  F.  A.  Rapp,  Bridge 
Engineer,   will  prepare  plans. 

A.  H.  Dlmock,  City  Engineer,  has  com- 
pleted plans  for  an  86-ft.  steel  and  wood 
Howe  truss  span  bridge  to  be  constructed 
over  Northern  Pacific  Ry.  right-of-way 
at  Fifteenth  Avenue,  Northwest,  by  day 
labor.     Estimated  cost  $10,000. 

Salem,  Ore. — County  Courts  of  Marlon 
and  Polk  Counties  propose  constructing 
.lointly  a  bridge  across  Willamette  River 
at  Salem,  plans  for  which  have  been  pre- 


BIDS    DESIRED. 

Albany,  N.  Y. — See  "Hydraulic  Con- 
struction   and    River   Improvement." 

Denton,  Md. — Reported  desired  until 
May  9  by  Harry  Waldorf,  County  Roads 
Engineer,  for  constructing  150-tt.  span 
steel  concrete  bridge. 

Summersvllle,  W,  Va. — Until  May  9,  by 
County  Commissioners,  Summersvllle,  for 
constructing  two  reinforced  concrete  arch 
bridges  in  Nicholas  County,  advertised  in 
Engineering  Record. 

Louisa,  Ky, — Reported  desired  until  May  1 
by  County  Judge  for  constructing  concrete 
bridge  over  Dry  Fork  Creek  at  Webbville 
and  another  one  mile  above  Webbville, 
former  to  be  100  ft.  and  latter  85  ft.,  both 
with  12-ft.  roadway  and  two  concrete 
abutments.     B.  J.  Calloway,  County  Engr. 

Chllllcothe,  Ohio.— Until  May  1  by  W.  S. 
Barrett,  Co.  Aud.,  for  constructing  a  90- 
ft.  pony  truss  steel  bridge  with  16-ft. 
roadway. 

Dayton,  Ohio. — Until  May  22  by  Board 
County  Commissioners  (Walter  H.  Aszling, 
Clk.)  for  constructing  steel  bridge  super- 
structure for  Bridge  No.  174,  Jefferson 
Township,  known  as  West  CarroUton 
IBridge,  to  consist  of  one  200-ft.  span  and 
lour  100-ft.  spans,  with  an  18-ft.  roadway 
of  3-in.  creosoted  wood  plank  and  3-in. 
creosoted  block  floor,  and  a  uniform  live 
load  capacity  of  100  lb.  per  sq.  ft.  or  a 
12-ton  road  roller. 

Richmond,  Ind. — Until  about  July  1,  for 
constructing  a  $120,000  conerete  bridge  at 
South  G  Street  over  White  River.  Ad- 
dress — John  U.  Mueller,  Consulting  En- 
gineer,  New  Castle. 

Illinois. — By  State  Highway  Department 
for  constructing  bridges  as  follows: 

Until  May  8: 

Polo,  Coffman  Bridge,  concrete  25-ft. 
span.  20-tt.  roadway,  in  Pine  Creek 
Township,  Ogle  Countv.  Engineer's  esti- 
mate $1,250. 

Until  May  10: 

Jerseyville,  Elliott  and  Dodge  bridges, 
10  ft.  and  12  ft.,  roadways  16  ft.,  in  Rule 
Township,  Jersey  County.  Engineer's 
estimates:  Elliott  $650  and  Dodge  $620. 

Galesburg,  Appleton,  Harshbarger  and 
Meeks  bridges,  in  Knox  County,  spans  10, 
16  and  30  ft.,  roadways,  30,  24  and  20  ft. 
Engineer's  estimate  $3,970. 

Charles  City,  la. — Reported  desired  until 
May  2  by  James  A.  Cutler,  Co.  Aud.,  for 
constructing  two  70-ft.  concrete  arch 
span  at  Nora  Springs.  Engineer's  esti- 
mate, $11,264. 

Jefferson,  Iowa.  —  Until  May  9,  by 
County  Auditor,  for  constructing  one  deck 
girder,  four  concrete  slabs,  one  box  rul- 
vert  and  two  I-beam  bridges.  H.  \V. 
Thompson,    County    Engineer. 

Brewster,  Minn. — Reported  desired  until 
May  1  for  constructing  two  50-ft.  steel 
truss,  reinforced  girder,  on  concrete  abut- 
ments in  town  Alba,  Jackson  County.  H. 
W.  Haberman,    Clk.,   Brewster. 

Cohassett,  Minn. — Reported  desired  until 
.May  2  for  constructing  bridge  across 
Bass  Brook,  on  Duluth  Street.  Bids  de- 
sired on.  three  types  of  bridges  as  fol- 
lows: Steel  and  concrete  with  two  75-ft. 
truss  spans  and  two  30-ft.  spans;  steel 
and  concrete  bridge,  eight  23-ft.  spans, 
and  one  26-/t.  span:  reinforced  concrete 
bridge  with  four  45-ft.  spans  and  two  15- 
ft.  spans.     Frank  Sherman,  Co.  Aud. 

Morris,  Minn.— Until  May  13,  by  C.  R. 
Wolltlian.  Co.  Aud..  for  constructing 
bridge.  No.  2145,  on  State  Road  No.  11, 
reinforced  concrete  pier,  two  50-ft.  skewed 
truss   span.    iS-ft.    roadwa>'. 

Rochester,  Minn. — Reported  desired  un- 
til May  6  for  constructing  State  Bridge 
No.  1613,  between  Cascade  and  Oronco 
Townships,  two  80-ft.,  low  riveted  truss 
spans,  18-ft.  roadway,  on  reinforced  con- 
crete abutments,  etc.  Lester  .1.  Fiegel, 
County  Auditor. 
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Eureka,  Kan. — Until  May  1  by  Ira 
Whipple,  City  Clk.,  for  constructing  con- 
crete bridge  across  east  branch  of  Fall 
River. 

Great  Bend,  Kan. — Until  May  3.  by  C. 
F.  Youkin,  County  Clerk,  for  constructing 
bridges  as  follows:  Carroll  Bridge  No.  1, 
at  Boyd,  two  plain  concrete  abutments 
and  two  plain  concrete  piers,  superstruc- 
ture of  three  24-ft.  reinforced  concrete 
spans,  18-ft.  roadway.  Carroll  Bridge 
No.  2,  two  plain  concrete  abutments,  su- 
perstructure of  reinforced  concrete  slab 
of  15  ft.  and  IS-ft.  roadway.  Coe  Russell 
Bridge,  two  plain  concrete  abutments, 
superstructure  of  reinforced  concrete, 
girder  span,  25  ft.;  18-ft.  roadway.  Witte 
Bridge,  two  plain  concrete  abutments, 
superstructure  of  25  ft.  reinforced  con- 
crete,  girder  span,   18-ft.   roadway. 

Manhattan,  Kan. — Until  May  16,  by 
George  H.  Hungerford,  County  Clerk,  tor 
eon.itructing  bridges  as  follows:  Stock- 
dale  bridge,  two  plain  concrete  piers, 
through  pin-connected  steel  superstruc- 
ture, 260  ft.  span.  16-ft.  roadway,  wood 
floor,  alternate  bids  combination  con- 
crete and  stone  piers,  creosoted  wood 
block  floor,  and  repairing  and  approaches. 
Garrison  Crossing  Bridge  on  Blue  River, 
one  steel  tubular  pier,  replacing  with 
solid  concrete  pier,  also  to  support  two 
120-ft.  steel  spans,  having  wood  floors. 
Randolph  Bridge,  Randolph,  a  bridge 
similar  to   Stockdale. 

Medicine  Lodge,  Kan. — Reported  desired 
until  May  1  by  W.  S.  Grant,  Co.  Clk.,  for 
one  600-ft.  pile  bridge  with  concrete  floor, 
and  one  100-ft.  steel  bridge  with  concrete 
floor. 

Kearney,  Neb.— Reported  desired  until 
-May  23  by  J.  H.  Dean,  Co.  Clk.,  for  con- 
structing steel  truss  bridge,  to  consist  of 
ten  100-ft.  low  truss  spans,  16-ft.  road- 
way resting  on  concrete  piers,  and  abut- 
ments; also  one  concrete  arch  bridge  of 
14  spans,  two  55  ft.,  two  60  ft.,  two  65  ft., 
two  70  ft.,  two  75  ft.,  two  80  ft.  and  two 
85  ft.,  resting  on  concrete  piling. 

Sheridan,  Wyo. — Until  May  15,  by  T. 
A.  Morris,  City  Clerk,  bids,  including 
plans  and  specifications,  for  a  65-ft.  clear 
span  steel  or  reinforced  concrete  arch 
bridge  on  Alger  Avenue  across  Big  Goose 
Creek,  also  for  taking  down  and  the  re- 
moval of  the  present  steel  65-ft.  bridge 
to  Dow  Street  for  storage. 

Buffalo,  Okla. — Reported  desired  until 
May  1  by  E.  S.  Hubbard,  Co.  Clk.,  for 
constructing  five  concrete  bridges  and  one 
steel  bridge  with  concrete  abutments. 

Chehalii,  Wash. — Reported  desired  un- 
til May  3,  by  County  Auditor,  for  con- 
structing a  705-ft.  trestle  approach  to 
Riverside  Bridge.  J.  D.  NeviU,  County 
Engineer. 

Seattle,  Wash. — Reported  desired  until 
May  5,  by  C.  B.  Bagley,  Secy.  Board 
Public  Works,  for  furnishing  steel  and 
Iron  work  for  a  86-ft.  Howe  truss  and 
100-ft.  Howe  truss  span  In  approaches 
to  15  Avenue  northwest,  Salmon  Bay 
Bridge. 

San  Luis  Obispo,  Cal. — Reported  desired 
until  May  4  by  F.  J.  Rodrigues,  Co.  Clk., 
for  constructing  Pratt  riveted  steel  truss 
bridge,  with  concrete  floor.  A.  F.  Parson, 
Co.  Surv. 

Arden,  Man.— Until  May  16  by  M.  E. 
Broughton,  .Secy,  and  Treas.,  for  erecting 
reinforced  concrete  bridge  over  White 
Mud  River  at  Section  31,  Township  14, 
Range  13  W..  three  miles  from  Arden 
Station 


PRICES  AND  LETTINGS. 
■tflndicates  award  of  contract. 

•  Miami,  Fla. — Reported  contract  award- 
ed by  City  Council  to  M.  J.  Comer,  Miami, 
for  constructing  across  Miami  River, 
Twelfth  Street  bridge,  at  $55,191,  and 
Avenue  D  bridge,  at  $48,075. 

-ABardwell,  Ky.— Contract  awarded  by 
Fiscal  Court  for  constructing  10  steel  and 
concrete  bridges  on  Bardwell-Maywell 
intercounty  seat  highway  to  J.  Adams, 
May  field. 

•Sheperdsville,  Ky. — Contract  awarded 
by  Bullitt  and  Nelson  County  Fiscal 
Courts  for  constructing  bridge  over  Wil- 
son Creek  between  said  counties  to  Vin- 
cennes  Bridge  Co.,  VIncennes,  at  $4,244. 

'•Springfield,  Ky. — Contracts  awarded  by 
Nelson  and  Washington  P^iscal  Courts  for 
constructing  bridge  across  Chaplin  River 
between  Nelson  and  Washington  Counties 
to  East  St.  Louis  Bridge  Co.,  East  St. 
Louis,  111.,  at  $6,390  for  superstructure, 
and  Murphy  Bros.,  at  $5.14  per  cu.  yd.  for 
substructure. 

•  London,  Ohio. — Contract  for  construct- 
ing girder  bridge  over  Big  Sugar  Creek, 
three  66-ft.  spans,  awarded  A.  J.  Yawger 
Co..  Indianapolis.  C.  A.  Paquette,  Ch. 
Engr..  Cleveland.  Cincinnati,  Chicago  & 
St.    I^riuis  R.R..  Cincinnati. 

♦Youngstown,  Ohio. — Contract  awarded 
by  County  Commissioners  for  constructing 
reinforced  concrete  bridge,  about  70  ft. 
long,  at  McCartney  Road,  across  Lincoln 
Park,  to  R.  C.  Shook.  Youngstown,  at 
$.'..116  fbids  opened  April  17). 


•Shelbyville,  Ind. — Contract  for  con- 
structing 138-ft.  truss  bridge  over  Black 
River  awarded  by  C.  A.  Payette,  Ch. 
Engr.  Cleveland.  Cincinnati  &  Chicago 
U.R.,  Cincinnati,  to  King  Bridge  Co., 
Cleveland,  Ohio. 

•  Dixon,  III. — Contract  awarded  Rink  & 
.Snell,  Dixon,  for  paving  Franklin  Grove 
Section  of  Lincoln  Highway,  at  $28,335. 

Rock  Island,  III. — Following  are  four 
lowest  bids  opened  April  15  by  Joint 
Boards  of  Road  and  Bridge  Committee  of 
Rock  Island  and  Henry  Counties  for  con- 
structing Colona  bridge  across  Rock 
River,  concrete  construction:  Gould  Con- 
struction Co.,  Davenport.  Iowa,  at  $59,300; 
Porter  McCuUy  Co..  Mackinaw,  $60,940- 
N.  M.  Stark  Co.,  Des  Moines,  $62,543;  T. 
.T.  McCarthy  Co.,  Davenport,  $64,400.  W. 
Treichler,  Co.  Engr. 

•Denlson,  Iowa.  —  Contract  for  con- 
structing bridge,  and  box  culverts  (bids 
opened  April  13i,  totaling  a  cost  of  $47,- 
681,  awarded  Herman  Grill,  Denlson;  A. 
W.  Merrick  Boone;  E.  McNeal,  Detroit, 
Mich.,  and  T.  A.  Rickey,  Manilla.  H.  B. 
Fistiel,  County  Engineer. 

•Toledo,  Iowa. — Contracts  for  con- 
structing 5650  lin.  ft.  corrugated  cul- 
vert pipe  and  1240  ft.  c.-i.  pipe  awarded 
as  follows  (bids  opened  April  17  by 
County  Commissioners):  Cast-iron  pipe  to 
American  Casting  Co.,  Birmingham,  Ala., 
at  $2,260,  and  corrugated  pipe  to  Klauer 
Manufacturing  Co.,  Dubuque.  Iowa,  at 
$5,785.  A.  R.  Hebenstreit.  County  En- 
gineer. 

•Clayton,  Mo. — Contract  awarded  by 
County  Commissioners  for  constructing 
Valley  Park  steel  bridge  over  Meramec 
River  to  Mlller-Borcherdlng  Steel  Bridge 
Co.,  St.  Louis,  at  $46,900  (bids  opened 
April  11). 

•Fort  Worth,  Tex.— Contract  awarded 
by  County  Commissioners  for  constructing 
Park  Street  bridge  to  Austin  Bros,  of 
Dallas. 

•Montesano,  Wash. — Contracts  awarded 
by  County  Commissioners  to  Monson 
Construction  Co..  Montesano,  at  $16,148. 
for  constructing  bridge  over  Satsop  River, 
and  R.  E.  Mieth.  Montesano,  at  $15,293, 
for  constructing  bridge  over  Wynooohee 
River.      (Bids  opened  April  17.) 

•Riverside,  Wash. — Following  are  foTir 
bids  opened  April  4  by  County  Commis- 
sioners at  Conconally  for  constructing 
Riverside  Bridge  at  Riverside:  Illinois 
Steel  Bridge  Co.,  208  S.  La  Salle  Street, 
Chicago,  111.,  $10,995  (awarded  contract): 
C.  L.  Graves.  Seattle.  $11,576;  J.  R.  Wood, 
Seattle,  $11,900,  and  Weymouth  Construc- 
tion Co..  Seattle,  $12,662.  H.  E.  Smith, 
County  Engineer. 

•Seattle,  Wash.  —  Contract  awarded 
American  Bridge  Co.  for  1060  tons  of 
steel  for  highway  bridge  over  Lake  Wash- 
ington Canal. 

•Stevenson,  Wash. — Contract  awarded 
by  County  Commissioners  for  construct- 
ing Clarke  County  Line  Cascade  Section 
of  State  Road  No.  8  to  Porter  Bros.,  Rail- 
way Exchange  Building,  Portland.  Ore., 
at  $54,630.     (Bids  opened  April  15.) 

•St.  Helens,  Ore. — Contract  for  con- 
structing steel  span  bridge  near  Veronia 
awarded  Tuxney  Bremer  Co.,  Tillamook, 
at  $4,640. 

California. — Following  are  four  lowest 
bids  opened  April  17  bv  California  High- 
way Commission,  Forum  Building,  Sacra- 
mento, for  constructing  a  steel  truss 
bridge  with  reinforced  concrete  approaches 
in  Humboldt  County,  Division  I,  Route  I, 
Section  E:  Engineer's  estimate  $100,440; 
.Mercer  Praser  Co..  Eureka,  $102,825;  Mc- 
Laren &  Peterson,  .San  Francisco.  $103,700; 
Frank  L.  Smith.  Eureka.  $108,000,  and 
Ross  Construction  Co.,  Sacramento, 
$108,810. 


ers.  at  $486,688,  for  improving  Newark  Amerlcus,  Qa. — Street  improving  bonds 
Turnpike  between  Harrison  and  Kearney,  for  $30,000  will  be  sold  May  1,  by  Mayor 
Address  County  Clerk.  and  City  Council. 
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PAVING  AND  ROADS 


PROPOSED  WORK. 

Bristol,  Conn.— Carlton  W.  Buell,  City 
Engineer,  has  prepared  estimate  for  im- 
proving about  24,690  ft.  of  streets.  Esti- 
mated cost  $107,540.     .\ddress  City  Clerk. 

Buffalo,  N.  Y. — Contract  soon  to  be  let 
by  City  Council  for  paving  portions  of 
I'hoate  Avenue.  Gittere  and  Oberlin 
Streets.     Address  City  Clerk. 

Malone,    N.  Y. — Citizens    April    11   voted 

.tTS.OOn  bonds  for  road    l:nprovements  and 

li.irk  system.  George  .\,  Willison,  Deputy 
Clerk. 

Colllngswood,  N.  J. — Council  authorized 
election  to  vote  $135,000  bonds  for  street 
improvements. 

Elizabeth,  N.  J.— Board  of  Works 
ndopted  resolutions  for  paving  eleven 
streets.     Address  Clerk  of  Board. 

Jersey  City,  N.  J. — Supreme  Court  has 
ileclared  void  the  contract  awarded  in 
December  by  Board  of  Chosen  Freehold- 


New  Jersey. — Following  road  improve- 
ments are  to  be  made  in  New  Jersey.  Ad- 
dress State   Engineer,   Trenton. 

Bergen  County — Bergen  Turnpike  from 
llud.sun  County  line  to  Falrview,  about 
it',ii  miles,  material  not  decided;  appropri- 
ation, $36,000. 

Hunterdon  County — Road  from  New 
liermantown  to  Lamington,  1  mile;  from 
Liitnbertville  to  Mercer  County  line;  gen- 
eral surfacing  of  main  county  roads  with 
macadam  top  dre.-fsing  and  oil.  Estimated 
cost.   $250  per  mile. 

Mercer  County — Board  of  Free  Hold- 
ers arranging  to  spend  $500,000  for  roaa 
work;  about  $100,000  appropriated  for  re- 
pairs to  present  macadam  roads;  many 
macadam  roads  to  be  replaced  with  more 
permanent  type  of  paving.  Road  from 
Lawrenceville  to  Princeton,  4%  miles, 
macadam,  cost,  $55,000;  road  from  Trenton 
to  Allentown,  5Vi  miles,  bituminous  mac- 
adam, cost  $60,()00;  from  Trenton  to  con- 
nect with  Pennington  and  Hopewell 
roads,  about  13  miles,  macadam,  cost 
$20,000:  from  Trenton  to  Lawrenceville. 
5  miles,  bituminous  concrete,  cost  $20,000. 

Middlesex  County — Board  of  County 
I'Yeeholders  arranging  to  spend  about 
$150,000  for  road  work;  new  road  from 
Franklin  Park  to  Somerset  (In  conjunc- 
tion with  Somerset  County  Board  of 
Freeholders);  material  not  selected;  (jran- 
i)ury  Pike;   material  not  selected. 

Monmouth  County — Road  from  Keyport 
to  Red  Bank,  first  section;  material  not 
selected.  Coast  Boulevard  Wreck  Pond 
near  Spring  Lake,  new  bridge  and  fills, 
cost   $22,000. 

Morris  County — Lake  Hopatcong  Road, 
north  of  Dover,  about  7  miles;  material 
not  selected. 

Passaic  County — Board  of  Chosen  Free- 
holders authorized  to  bond  for  $99,000  for 
road  work  in  present  year.  Road  from 
Midvale  to  Greenwood  Lake,  macadam, 
cost  $25,000;  road  from  Hamburg  to  Pat- 
erson,  macadam,  cost  $25,000;  Little  Palls 
Turnpike,  amiesite;  Cannon  Ball  Road, 
macadam  and  widening  of  road;  Madison 
Avenue,  Paterson,  macadam  and  amiesite 
with  middle  parkway. 

Somerset  County — County  Freeholders 
arranging  to  spend  $75,000  for  road  work. 
Inter-county  road  from  New  Brunswick 
to  Kingston,  macadam,  cost  $30,000;  Pine 
Brook  Road,  from  Far  Hills  to  Bernards- 
ville,  6>^  miles,  material  not  decided, 
asphalt  being  considered,  cost  $16,000; 
road  from  Somerville  to  Bound  Brook, 
4  Ml  miles,  macadam. 

Sussex  County — County  Freeholders  ap- 
propriated $24,000  for  road  work.  Road 
from  Stockholm  to  Unionville  by  way  of 
Sussex,   top  dressing  stone  with  oil. 

Union  County — Mountainside  Chapel  to 
Springfield,  material  not  decided;  new 
road  from  Cranford  to  Westfield  line,  ma- 
terial  not   decided. 

Warren  County — New  road  from  Bridge- 
ville  to  Hope.  10  miles,  material  not  de- 
cided; new  road  from  Washington  to  Ox- 
ford, about  8  miles,  material  not  decided. 

Perth  Amboy,  N.  J. — City  will  issue 
$65,000  bonds  for  street  Improvements. 
Address  City  Clerk; 

Trenton,  N.  J. — City  Commissioners 
win  spend  $55,000  for  paving  with  bitu- 
minous concrete  Parkside,  Eastfleld.  Bryn 
Mawr  and  other  streets;  also  $25,000  for 
repaying  W.  State,  Chestnut,  (Greenwood 
and  other  streets.  Abram  Swan,  City 
Engineer. 

City  Commission  considering  paving 
with  asphaltic  concrete  on  concrete  base 
Cummings  Avenue.  L.  D.  HIrsch,  City 
Clerk. 

Clearfield,  Pa. — Borough  Council  ap- 
proved $80,000  bond  issue  and  will  present 
same  to  voters  at  May  primaries.  Ad- 
dress Borough  Clerk. 

Narberth,  Pa. — Borough  Council  plans 
$30,000  bond  issue  for  highway  improve- 
ments.     Address  Borough   Clerk. 

Newtown,  Pa. — Council  decided  to  spend 
$20,000  for  street  improvements.  Address 
City  Clerk. 

Baltimore,  Md. — Paving  Commission. 
601  Garrett  Building,  plans  paving  with 
sheet  asphalt  portions  of  Harlem.  Myrtle 
.Tnd  Westwood  Avenues  and  Calhoun  and 
Presbury   Streets. 

Norfolk,  Va. — County  Road  Board  at 
Portsmouth  appropriated  $9,000  for  resur- 
facing a  portion  of  Jamestown  Boulevard, 
at  city  limits  of  Norfolk,  through  Larch- 
mont  and  suburbs.  Address  County  Clerk, 
Portsmouth. 

Elklns,  W.  Va. — Road  bonds  for  $220,000 
will  be  sold  May  l"by  W.  O.  Trlplett,  Pres- 
ident  County  (jourt. 

Hundred,  W.  Va. — Citizens  of  Church 
District  of  Wetzel  County  voted  $240,000 
road  Improvement  bonds.  Address  Clerk 
at  Church  District,  Hundred. 

Lewisburg,  W.  Va. — Citizens  voted 
$155,000  bonds  for  constructing  J.  R.  and 
K.   pike  on  National  Midland  trail. 

Citizens  April  15  voted  $153,500  bonds 
for  road  improvements.  John  S.  Craw- 
loiil.   County   CHerk. 

Lumberport,  W.  Va. — Citizens  voted 
$25,000  bonds  for  paving  principal  streets. 
Address  City  Clerk. 


Bronson,  Fla. — All  bids  opened  April  10 
by  A.  P.  Hardee,  Clerk  Board  County 
Commissioners,  for  constructing  roadway 
in  Special  Road  and  Bridge  District  No. 
1  have  been  rejected. 

Miami,  Fla. — Reported  contract  soon  to 
be  let  by  City  Council  for  paving  three 
miles  with  asphalt,  nine  miles  native  rock, 
constructing  nine  miles  of  curbs  and 
gutters  and  about  14  miles  of  sidewalks. 
Address  City  Clerk. 

Birmingham,  Ala. — The  repaying  of  Tus- 
caloosa Avenue  at  a  cost  of  about  $60,000 
Is  under  consideration. 

Houma,  La. — Contract  so<m  to  be  let  for 
constructing  about  12  miles  of  road,  sur- 
faced with  gravel.  T.  B.  Smith  of  Houma, 
Engineer. 

Natchitoches,  La. — Citizens  of  Natchi- 
toches Parish  voted  $20,000  bonds  for  con- 
structing roads.  Address  Pres.  Police 
.lury.    Natchitoches. 

Shreveport,  La. — Citizens  voted  in  favor 
of  an  additional  tax  for  100  miles  of  good 
roads.  J.  F.  Bullen,  Parish  Engineer, 
Shreveport. 

Paulding,  Miss. — Road  and  bridge  bonds 
for  $15,000  will  be  sold  May  1,  by  County 
Supervisors,  Dist  No.  3.  (T.  Q.  Brame, 
Clk.) 

Wartburg,  Tenn. — Election  to  be  held 
May  20  to  vote  $1,000,000  bonds  for  road 
improvements.  W.  L.  Strlcklln,  County 
Judge,    Wartburg. 

Grayson,  Ky. — Paving  bonds  for  $50,000 
will  be  sold  May  8,  by  County  Fiscal 
Court.     J.   E.   Thornbury,  Judge. 

Newport,  Ky. — Clerk  of  County  Fiscal 
Court  has  been  ordered  to  readvertise  for 
bids  for  reconstruction  of  Water  Works 
Road  one  mile  east  of  Newport  Corpora- 
tion line. 

Winchester,  Ky. — Citizens  voted  $40,000 
road  bonds.     Address  County  Clerk. 

Bowling  Green,  Ohio. — Portions  of  Pike, 
Liberty,  South  Maple,  East  Lehman  and 
Lime  Streets  and  Georgia  and  West 
Merry  Avenues  are  to  be  paved  with 
either  macadam  concrete  or  other  as- 
phaltic mixture.  R.  S.  Sweet,  City 
Auditor. 

Cincinnati,  Ohio. — County  Commission- 
ers April  18  authorized  road  work  for  the 
season,    amounting   to   $100,000. 

William  Hoen,  County  Surveyor,  esti- 
mates cost  of  oiling  51  roads  at  $31,866; 
same  has  been  approved  by  County  Com- 
missioners. 

Following  road  improvements  author- 
ized by  County  Commissioners:  Muddy 
Creek  Pike,  Harrison  Pike,  West  Miami 
River  Pike,  Valley  Junction  Road,  Blue 
Rock  Pike.  North  Bend  Road,  Burns 
.Schoolhouse  Road.  Pleasant  Run  Road 
and  Hamilton  Pike  and  Plainfleld  Pike, 
at  a  total  cost  of  $82,199. 

County  Board  of  Commissioners  di- 
rected County  Surveyor  Wm.  Boeh  to 
prepare  plans  and  estimates  of  cost  for 
improving  Reading  Road  with  brick,  con- 
crete or  warrenite  through  the  village  of 
Reading. 

Cleveland,  Ohio.— .\bout  $75,000  will  be 
appropriated  by  state  for  country  road 
work  along  West  Shore  at  Rocky  River 
and  Bay  villages.     Address  County  Clerk. 

Delaware,  Ohio. — Contract  will  be  let 
about  June  for  about  17,000  sq.  yd.  brick 
or  concrete  pavement  on  S.  Sandusky 
Street  and  W.  Central  Avenue.  G.  S. 
Irwin,   City   Engineer. 

FIndlay,  Ohio. — It  is  proposed  to  pave 
East  Sandusky,  Putnam,  Prospect  and 
several  other  streets  at  a  cost  of  $100,000. 
U.    K.   Strlngfellow,    Engineer,   Findlay. 

Jefferson,  Ohio. — Paving  bonds  for  $49,- 
000  will  be  sold  May  22  by  Board  County 
Commissioners.      B.    E.    Bralnerd,    Clk. 

McConnellsvllle,  Ohio.  —  Paving  bonds 
for  $11,500  will  be  sold  May  5  by  C.  C. 
Morgan,  Village  Clk. 

M  uncle,  Ind. — County  Commissioners 
plan  spending  approximately  $1,000,000 
for  constructing  and  improving  roads. 
-\ddress  County  Clerk. 

Battle  Creek,  Mich. — About  5  miles  of 
!)avement  will  be  constructed  during  sum- 
mer, costing  $100,000.  Most  of  pave- 
ment laid  win  be  macadam  with  cement 
base  and  asphalt  top.  Address  City 
Clerk. 

Menominee,  Mich. — All  bids  opened 
April  19  by  County  Commissioners  for  3 
miles  of  waterbound  macadam  road  on 
Trunk  Line  Road  No.  1,  and  about  2 
miles  on  County  Road  No.  4  rejected,  and 
work  is  to  be  done  by  the  County  Road 
Engineer. 

Alton,  III. — City  Court  has  approved 
paving  of  Main  street  at  a  cost  of  $106.- 
ooo.  Address  Clerk  Board  Local  Improve- 
ments. 

Fairfield,  III. — City  Council  has  passed 
ordinance    authorizing    paving    about    7000 
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n.  with  wire-cut  lug  brick.  If  approved 
by  Court,  contract  will  be  let  about  June 
J-  E.  A.  Cos,  Engineer,  Carbondale.  W. 
U.  McParlan.  City  Engineer;  A.  J.  Poor- 
man.    Mayor. 

Joliet,  ill.^-Clty  Council  plans  paving 
with  bituminous  material  portion  of  Wil- 
coi  Street,  at  an  estimated  cost  of  t39,913. 
Address  City  Clerk. 

Mollne,  III.— Reported  city  will  lake 
steps  at  once  to  widen  Fifth  Avenue  at 
a  cost  of  $94,000. 

Rock  Island,  III. — Board  Local  Improve- 
ments authorixed  paving  with  asphalt  on 
Seventeenth  Avenue,  sidewalks  on 
Twenty-fifth  and  Thirtieth  Streets,  and 
with  brick  on  Twenty-third  and  Fortv- 
flfth  Street*. 

BemldJI,    Minn. — See    -Bridges." 

Neodesha,  Kan. — Reported  city  is  con- 
sidering paving  25  blocks  of  brick  pave- 
ment.     Address   City  Clerk. 

Fremont,  Neb. — It  is  proposed  to  pave 
with  concrete  on  W.  Tenth,  W.  Fifth  and 
N.  Clarkson  Streets.  L.  M.  Roessler.  Citv 
HalL 

Omaha,  Neb. — Citizens  voted  $1,700,000 
bonds  for  grading  and  paving  roads.  .'Vd- 
dreas   County   Clerk. 

Bismarck,  N.  D.^<;ity  Commission  con- 
sidering paving  about  161  blocks.  Ad- 
dress City  Clerk. 

Hillsboro,  Mo. — Citizens  voted  $500,000 
bonds  for  constructing  permanent  roads 
and  bridges.  Harry  D.  Griffith,  Engr.. 
Hillsboro.    G.  W.  Gasche.  County  Clerk. 

Kansas  City,  Mo.— It  is  proposed  to 
pave  Eighteenth  Street,  from  Grand  Ave- 
nue to  Woodland  Avenue,  a  distance  of 
16  blocks.  Clark  R  Mandigo,  Assistant 
City  Engineer.  Street  Is  65  ft.  wide  with 
a    42%   ft.   roadway. 

Monett,  Mo. — Citizens  April  18  voted 
$50,000  Iwnds  for  good  roads.  John 
Walsh,  Clerk  Special  Road  District:  Bert 
Robbins.    Engineer,    Monett. 

Balllnger,  Tex. — Citizens  voted  good 
roads  proposition.  A  fund  of  $27,000  will 
be  provided  annually  for  road  improve- 
ments. 

Bastrop,  Tex. — Citizens  voted  $30,000 
l)onds  for  road  improvements  in  Cedar 
Creek. 

Corslcana,  Tex.— Election  to  be  held 
May  20  to  vote  on  $40,000  bond  issue  for 
improving  roads   in   Eureka    Road   Dist. 

Edinburg,  Tex. — Citizens  voted  $250,000 
bonds  for  constructing  Hidalgo's  portion 
of  proposed  Diamond  Loop  Highwav.  Ad- 
dress County  Clerk. 

Hillsboro,  Tex. — Election  to  be  held  May 
24  to  vote  $140,000  bonds  for  road  im- 
provements.    Address  City  Clerk. 

Houston,  Tex. — Council  is  considering 
paving  portions  of  Jackson  Street  and 
Capitol  Avenue  with  either  creosoted 
wood  blocks,  ventrere  fiber  brick,  bitu- 
lithic,  Uvalde  rock  asphalt,  asphaltic  con- 
crete or  sheet  asphalt.  E.  E.  Sands,  Citv 
Engineer. 

Hutto,  Tex. — Road  bonds  amounting  to 
$50,000  sold. 

Mount  Pleasant,  Tex. — Citizens  of  Win- 
Held  Precinct  voted  $100,000  road  bonds. 
Address  Clerk  Winfleld  Precinct  at  Mount 
Pleasant. 

Sulphur  Springs,  Tex. — The  Attorney 
General  at  Austin  approved  issue  of 
$400,000  Hopkins  County  Road  Dist.  No  1 
road  bonds. 

Taylor,  Tex. — The  Attorney  General  at 
.Austin  approved  bond  Issue  of  $50,000  for 
street   improvements. 

Taylor,  Tex. — It  is  proposed  to  con- 
struct a  highway  between  Taylor  and 
Hutton  costing  $50,000.  This  is  part  of 
Meridian  Highway  scheme.  J.  N.  May, 
County  Commissioner,  Georgetown. 

WInfield,  Tex. — Citizens  voted  $76,000 
bonds  for  road  improvements. 

Eufaula,  Okla. — It  is  proposed  to  con- 
struct about  100  miles  of  permanent  roads. 
23  miles  being  Jefferson  Highway.  Road 
bonds  for  $450,000  were  sold  April  14. 
Address  J.    P.    Elanson.    Eufaula. 

Eufaula,    Okla. — .See     'Water   Works." 

McAlester,  Okla. — County  contemplates 
spending  $600,000  on  road  improvements. 
J.  O.  Toole.  County  Commissioner. 
McAlester. 

Belllngham,  Wash. — Cit.v  Council  voted' 
to  construct  concrete  walks  on  Harris 
Avenue,  Eleventh.  High,  Virginia  and 
Alabama  Streets.  Address  City  Clerk. 

City  Council  considering  paving  Ellis 
Street  with  concrete.     Address  City  Clerk. 

Blaine.  Wash.  —  City  Council  passed 
resolutions  to  pave  H4  miles  main  road 
leading  into  city  from  Pacific  Highway  to 
southeast.  Estimated  cost  $16,000.  Ad- 
dress City  Clerk. 

Chehalis,  Wash.— Contract  to  be  let 
early  in  May  for  paving  National  Avenue. 
Estimated  cost  $25,000.  .Address  D.  W 
Boone,   City   Clerk. 


Colfax,  Wash.— About  26.3  miles  of 
gravel  and  4.6  miles  of  macadam  road  are 
to  be  constructed  in  this  county  during 
1916.     J.   M.   McCaw.   County  Engineer. 

Ephrata,  Wash.— All  bids  opened  by 
County  Commissioners  for  constructing 
Permanent  Highway  No.  6A  rejected. 
Lowest  bid.  $17,244.  C.  T.  Sanders. 
County   Clerk. 

Port  Angeles,  Wash.— Survey  being 
made  for  constructing  gravel  road  be- 
tween Joyce  and  Pysh,  to  cost  $100,000. 
Richard  W.  Rump,  County  Engineer. 

Seattle,  Wash.— City  Council  passed 
bills  providing  for  improvement  by  con- 
structing cement  walks  on  portions  of 
7  streets,  including  Twenty-second  Street 
North,  Twenty-fourth  Street  North  and 
Montlake  Place,  at  $8,423,  and  paving 
with  brick  an  alley  at  $1,999.  Address 
City  Clerk. 

A.  H.  Dimock,  City  Engineer,  tiled  plans 
and  specifications  with  Board  of  Public 
Works,  estimating  cost  for  grading  and 
paving  as  follows:  Western  Avenue,  $122,- 
000:  Rainier  Avenue.  $33,000.  and  Thirty- 
ninth  Avenue  S..  $22,651.  .\ddress  Citv 
Clerk. 

Contract  soon  to  be  let  by  Board  ol 
Pubhc  Works  for  paving  Warren  Avenue 
from  First  Avenue  to  Rov  Street.  Esti- 
mated   cost   $44,591.      Address   City   Clerk. 

Spokane,  Wash. — County  Commission- 
ers passed  resolutions  for  constructing 
this  summer  with  asphaltic  concrete  3 
miles  Apple  Way  from  east  city  limits  to 
Dishman,  and  2  miles  Mead  Highwav 
north  from  Mead.  Estimated  cost  per 
mile  $10,000.  J.  W.  Straek,  County  Engi- 
neer. 

Commissioners  of  Spokane  County 
Washington,  and  Kootenai  County,  Idaho 
plan  paving  30  miles  of  Apple  Way  from 
Spokane  to  Coeur  d'Alene,  Idaho.  J  W 
§,''",?*^!5'  County  Engineer,  Spokane,  and 
Neil  S.  Coventry.  County  Engineer,  Coeur 
d  Alene,  Idaho. 

Tacoma,  Wash.— Contract  will  be  let 
some  time  in  May  for  paving  about  one 
mile  of  Pacific  Avenue  probably  with 
asphalt  at  an  estimated  cost  of  $32,000. 
Work  includes  storm  sewers  costing 
$8,000.     A.  C.  Raleigh,  City  Engineer. 

Walla  Walla,  Wash.  —  Commissioners 
passed  resolutions  for  paving  two  miles 
of  highway  between  Waitsburg  and  Co- 
lumbia County  line.  Orova  Cookerly, 
County  Engineer. 

Portland,  Ore.— City  Council  plans 
macadamizing  two  miles  of  drives  in  Mt 
Tabor  Park.     Address  City  Clerk. 

Ross,  Cal.— Citizens  voted  $18,000  bonds 
for  resurfacing  principal  streets  with 
asphalt.     Address  City  Clerk. 

Douglas.  Ariz.— Paving  of  9th  and  F 
Avenues  distance  of  1  mile  contemplated. 
Fred    Lindner,    City   Clerk. 

Safford,  Ariz. — Construction  of  Clifton- 
Solomonvllle  Hierhway  contemplated,  about 
WO.OOO  available  for  improvement.  Ad- 
dress George  A.  Foote,  Chmn.  Super- 
visors  of  Graham    County,    SaflTord.    Ariz. 

Salt  Lake  City,  Utah.— County  Commis- 
.sioners  propose  during  next  year  spend- 
ing $157,984  on   road   improvements. 

Lewlston,  Idaho.— It  is  proposed  to  lay 
about  9000  sq.  yd.  6-in.  concrete  pavement 
and  3650  lin.  ft.  curb  in  District  No.  10, 
cost  $9,000;  also  14,000  sq.  ft.  of  concrete 
sidewalk  Is  contemplated,  n.  C.  Wrighter 
City  Engineer,   Lewlston. 

St.  Maries,  Idaho.— City  Engrlneer  Is 
preparing  plans  and  specifications  for  im- 
proving Main  and  other  streets  by  grad- 
mg  and   paving.     Estimated   cost   $15,594. 

Hamilton,  Ont.- The  paving  of  Cath- 
arine Street  will  be  done  by  day  labor. 
Address   City   Engineer. 


BIOS    DESIRED. 

Massachusetts.- Until  May  2,  by  State 
Highway  Comml-ssion  (Wm.  D.  Sohier, 
Chmn.)  for  constructing  roads  as  follows: 

Hancock,  surfacing  road,  about  6100  ft. 
In  length. 

Wllbraham,  surfacing  section  of  State 
Highway,  about  8900  ft. 

Rhode  Island. — Until  May  5,  by  State 
Board  Public  Roads,  State  House,  Provi- 
dence,   for   constructing    following    roads: 

North  Kingstown,  road  between  East 
Greenwich  and  Wickford,  length  2.16 
miles. 

Narragansett,  road  from  Narragansett 
Pier  through  Wakefield,  length  2.99  miles. 

Westerly,  post  road,  1  mile  long. 

East  Providence,  near  Riverside,  a  road 
distance  of  0.93  mile. 

Portmouth,  from  Stone  Bridge  west- 
erly, a  distance  of  1.1  miles. 

MIddletown,  East  Main  Road,  length 
1.76  miles. 

Cranston,  New  I>ondon  turnpike,  length 
2  miles. 

Cumberland,  Mendon  Road,  length  2 
miles. 

.Iohn.son,   Hartford  Tike,   length  2  miles. 

New  Canaan,  Conn. — Until  May  6.  by 
John  E.  Hersam.  Borough  Clerk,  for  re- 
inforced   concrete    pavement    on    portions 


of  Main  Street,  Forest  Street,  East  and 
Railroad  Avenues,  advertised  in  Engineer- 
ing Record. 

Albany,  N.  Y. — Until  May  1  by  Board 
Contract  and  Supply  (Isidore  Wachsman, 
Secy.)  for  Improving  Pennsylvania  and 
McArdle  Avenues  and  Thornton  Street 
with  asphalt  concrete  foundation,  curbing, 
etc. 

Lockport,  N.  Y.— Reported  desired  until 
May  1  by  County  Supervisors  (Roland  B. 
Singer.  Chmn.)  tor  constructing  highway 
system  as  follows:  Fillmore-Chapel-Ran- 
somville  Road,  5.964  miles,  in  Porter  and 
Lewlston,  cost  $45,856;  Beebe-Chestnut 
Road,  5.73  miles,  in  Wilson,  $39,763;  War- 
ren's Corner  Road,  2.96  miles.  In  Lockport, 
$33,971;  Pendleton-Town  Line  Road,  3 
miles.  In  Pendleton  and  Wheatfield,  $17,- 
383. 

New  York,  N.  Y.— Until  May  4  by  Doug- 
las Mathewson,  Pres.  Bronx  Borough,  for 
improving  portions  of  E.  199th,  W.  233d, 
W.  234th  to  other  streets,  to  consist  of 
1080  sq.  yd.  bituminous  macadam,  53,960 
sq.  ft.  two  course  concrete  sidewalks,  5050 
lin.  ft.  guard  rail,  together  with  necessary 
curbing,  manholes,  basins,  etc.  Total 
security  $13,000.  Also  for  constructing 
sewers  in  Radcliffe,  Pierce,  Colden  Ave- 
nues and  numerous  other  streets.  Prop- 
osition "A,"  Engineer's  estimate,  17,280 
lin.  ft.  12  to  30-ln.  vitr.  pipe,  2120  lin.  ft. 
concrete  sewer,  together  with  manholes, 
basins,  etc.  Proposition  "B,"  Engineer's 
estimate,  16,175  lin.  ft.  12  to  30-in.  vitr. 
pipe  sewers,  2120  lin.  ft.  vitr.  segment 
block  sewers,  together  with  manholes, 
basins,  etc.     Security  $70,000. 

Patchogue,  L.  I.,  N.  Y.— Until  May  9,  by 
Edward  B.  Woodruft,  Village  Clerk,  for 
concrete  pav"nicnt  on  Ocean  Avenue,  ad- 
vertised   in    Engineering   Record. 

Poughkeepsie,  N.  Y.— Until  May  18  by 
Board  Public  Works  for  paving  Parker 
Avenue  and  N.  Clinton  Street,  in  all  about 
24,000  sq.  yd.  vitr.  brick  pavement,  4700 
lin.  ft.  new  four  cut  bluestone  curb,  etc., 
advertised  in  Engineering  Record  E  W. 
Sylvester,  Supt.  Public  Works. 

Madison,  N.  J. — Until  May  5,  by  Street 
and  Sidewalk  Committee  (Jos.  E.  Pierson, 
Chmn.),  for  improving  King  Road  from 
Green  Avenue  to  Madison  Avenue;  In  all. 
about  5800  sq.  yd.  asphaltic  block  pave- 
ment on  concrete  base. 

Johnstown,  Pa. — Reported  desired  until 
May  4,  by  Jackson  R.  Crissy,  City  Engr.. 
for  paving  witli  brick  and  concrete  four- 
teen stretches  of  city  thoroughfares. 

Pennsylvania. — Until  May  15,  by  State 
Highway  Department,  Robert  J.  Cunning- 
ham, State  Highway  Commissioner,  Har- 
risburg,  for  constructing  following  roads: 

Delaware  County,  reinforced  cement 
concrete  road  in  Aston  and  Concord 
Townships,  length  19,223  ft.  Reinforced 
cement  concrete  or  bituminous  and  rein- 
forced cement  concrete  road  in  Birming- 
ham Township,  length  14,535  ft.  Vitr. 
block  road  in  Nether  Providence  Town- 
ship, length  4250  ft. 

Chester  County,  reinforced  cement  con- 
crete or  bituminous  and  reinforced  cement 
concrete  road  in  Pennsbury  and  Kennett 
Township,  length  17,795  ft.  Reinforced 
cement  concrete  or  bituminous  and  rein- 
forced cement  concrete  road  in  London 
Grove  and  Penn,  length  10.344  ft. 

Montgomery  County,  bituminous  con- 
crete, Whitemarsh  Township,  4390  ft. 

Denton,  Md. — Reported  desired  until 
May  9,  by  Harry  Waldorf,  County  Roads 
Engineer,  for  constructing  10,000  sq.  yd. 
concrete  surfacing  on  Main  Street,  also 
for  2  miles  of  shell  road  on  Low  School- 
house  Road  and  2.4  miles  of  shell  road  on 
Federalsburg  Hynson   Road. 

Washington,  D.  C. — Until  2  p.  m.  May  1 
by  Commissioners  D.  C,  Room  509,  Dis- 
trict Building,  for  furnishing  and  deliver- 
ing during  fiscal  year  beginnning  July  1, 
1916,  ending  June  30,  1917,  granite  curbing. 
Oliver  P.  Newman,  Chmn. 

Greenville,  N.  C— Until  May  1,  grading 
and  laying  approximately  15,000  sq.  yd. 
granolithic  sidewalk  In  town  of  Greenville 
J.  C.  Tyson,  City  Clk. 

Wilson,  N.  C— Until  May  11,  by  Mayor 
and  Board  of  Commissioners,  for  street 
improvements,  advertised  in  Engineering 
Record.  Anderson  &  Christie,  Inc.,  Con- 
sulting Engrs..  Ch.arlotte,  N.  C.;  E.  F 
Killctte.  Mayor. 

Columbia,  S.  C. — Until  May  9  by  R.  C. 
Keenan,  Council  Supt.  of  Streets,  for 
about  17,000  sq.  yd.  or  more  street  paving, 
together  with  concrete  curb,  etc.;  bids 
desired  on  sheet  asphalt,  bltullthic  and 
vitr.  paving  on  5-in.  concrete  base.  John 
McNeal.  City  Engr. 

Miami,  Fla. — Reported  desired  until  May 
3.  by  Z.  T.  Merritt.  Clerk  County  Com- 
missioners, for  constructing  road  in  Spe- 
cial Road  and  Bridge  Dist.  No.  2. 

Camden,  Ala. — Reported  desired  until 
May  12  by  J.  N.  Stamford,  Chmn.  County 
Commissioners,  for  constructing  4  miles 
of  road  from  Lower  Beach  Tree  Road  to 
railway  tracks. 


Columbus,  Miss. — Reported  desired  until 
June  5  by  W.  N.  Hutchinson,  County  Road 
Commissioner,  for  constructing  about  20 
miles  of  gravel  and  concrete  roads.  C.  L. 
Woods,  Engr.,  Columbus. 

Elllsvllle,  Miss. — Reported  desired  until 
May  4  by  S.  W.  Lindsey,  Chmn.  County 
Commissioners,  for  constructing  23.62 
miles  highway  in  District  No.  2. 

Jackson,  Miss. — Reported  desired  until 
May  3,  by  C.  M.  Farr.  Secy.  Second  Su- 
pervisors District,  Bolton,  for  improving 
9  miles  of  highway. 

Meridian,  Miss. — Reported  desired  until 
.May  2  by  County  Road  Commission  (H.  F. 
Braochm,  Chmn.)  for  applying  bituminous 
wearing  surface  to  all  hard-surfaced  roads 
In  district.     J.  T.  Pinkston.  Co.  Engr 

Decatur,  Tenn. — Until  May  1  by  Board 
County  Road  Commissioners  (R.  L.  Mc- 
Kenzie,  Secy.)  for  improvements  of  roads 
through  Meigs  County. 

Greenville,  Ky. — Reported  desired  until 
May  2  by  Orein  L.  Roark,  City  Clk.,  for 
paving  strfeets  with  macadam,  together 
with    curb,     gutters,    etc.;    probable    cost 

$35,000. 

Louisville,  Ky.— Until  May  4,  by  Board 
Public  Works  (Roger  G.  McGrath.  Secy.), 
for  constructing  sidewalks  on  Bellaire. 
Greenwood    Avenues   and    other   streets. 

Cincinnati,  Ohio. — Until  May  12,  by 
Board  of  County  Commissioners  (Albert 
Reinhardt.  Clerk),  for  improvement  of 
Caldwell  Drive,  from  Burns  Avenue  to 
the  North  Bend  Road.  County  Surveyor 
Wm.    Boeh's   estimate,    $38,485. 

Fayette,  Ohio. — Reported  desired  until 
May  8  by  C.  E.  Hawes,  City  Clk.,  for  8000 
sq.  yd.  paving.  Alternate  bids  on  asphalt, 
vitr.  block,  brick  or  concrete.  George 
Champe,  Engr.,  610  Nasby  Building, 
Toledo. 

New  Philadelphia,  Ohio. — Until  May  16. 
by  County  Commissioners  New  Phila- 
delphia, for  road  improvements,  including 
Dennison-Cadiz  Road,  2.43  miles  mac- 
adam; Bolivar  Road,  1*^  miles  concrete; 
brick  on  Salem  Township  Road  2.06  miles, 
Strasburg  Village  Road  1.02  miles,  and 
Reiser  Road  0.83  miles,  advertised  in  En- 
gineering Record.  Edward  Stingel,  Countv 
Highway  Supt.,  New  Philadelphia;  R.  H. 
ISussdorfer,  County  Auditor. 

Toledo,  Ohio. — Reported  desired  until 
May  2,  by  Director  Public  Service,  for 
street  paving,  estimated  to  cost  $109,000. 
Bids  will  be  considered  on  brick,  asphalt 
and   other   materials. 

Urbana,  Ohio. — Until  May  2,  by  Harry 
E.  Rock,  Director  Public  Service,  for  11,- 
850.  sq.  yd.  tar.  asphalt  or  mastic  filler. 
4550  lin.  ft.  straight  curb  on  Miami  Street 
from  Pennsylvania  R.  R.  to  Edgewood 
Avenue,  and  about  7950  sq.  yd.  vitr.  brick 
paving,  repressed  lug,  repressed  plain, 
wire  cut  lug  or  wire  cut  plain  from  High 
Street  Street  to  Pennsylvania  R.  R.  Em- 
mett  F.  Sweetman.  City  Engineer. 

VIncennes,  Ind. — Until  May  1,  by  city, 
for  about  3  miles  of  asphalt  pavement  on 
Church,  Vigo  and  other  streets  and  com- 
bined curb  and  gutter.  H.  T.  WattB. 
City  Engineer. 

Boyne,  Mich. — Until  May  1  by  J.  L. 
Ekstrom,  City  Clk.,  for  paving  three 
blocks  of  Lake  Street  and  two  blocks  of 
Water  Street  with  concrete. 

Hillsdale,  Mich.— Until  May  5.  by  E.  L. 
Ranney.  City  Clerk,  for  paving  about  14,- 
000  sq.  yd.;  advertised  In  Engineering 
Record. 

Newberry,  Mich. — Until  May  1  by  County 
Commissioners  for  constructing  work 
specified  on  the  Luce  County  Road  Sys- 
tem. Contract  No.  1,  first  mile  consists  of 
resurfacing  and  widening  present  9  ft. 
waterbound  macadam  to  16  ft.  and  inci- 
dental grading;  next  "^  mile  consists  of 
grading  and  building  16  ft.  waterbound 
macadam,  east  and  west  mile,  on  town 
line  consists  of  grading  and  building  14 
ft.  waterbound  macadam.  Contract  2, 
14  ft.  waterbound  macadam,  beginning  at 
center  of  Section  9T  and  proceeding  in 
northerly  direction  to  Section  SS.  Perry 
Leighton,  Co.  Clk. 

Paw  Paw,  Mich. — Until  May  1  by  Harold 
Spicer,  Village  Clerk,  for  constructing  two 
course  concrete  pavement  for  Paving  Dist. 
No.  3;  also  paving  portions  of  Main, 
Gempe  and  Nlles  Street  with  similar  pave- 
ment. 

Alton,  III. — Reported  desired  until  May 
2.  by  E.  H.  Landon.  City  Engineer,  for 
29,140  ft.  concrete  curbing  and  48,500  sq. 
yd.  brick  paving  on  4-in.   concrete  base. 

Byron,  III. — Reported  desired  until  May 
12  by  T.  C.  Gill.  Town  Clk..  for  9  miles  of 
macadam  road. 

Chicago,  III.— Until  May  s.  by  Board 
Local  Improvements  (Edw.  Glackin, 
Secy.)  for  grading,  curbing  and  paving 
with  vitr.  brick  West  Division  St..  Euclid 
Ave.  and  numerous  other  streets  and 
alleys. 
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Evanston,  III. — Until  May  2,  by  Com- 
missioner Public  Works,  for  50«0  sq.  yd. 
brick  pavement. 

Illinois.— Until  May  3  by  State  Highway 
Department,  Springfield,  for  constructing 
road  as  follows: 

Quincy,  Adams  County.  6910  ft.  watei- 
bound  macadam  road.  Engineer's  esti- 
mate $18,037. 

Mattoon,  Coles  County,  7100  ft.  mono- 
lithic brick  road.  Engineer's  estimate 
tl5.145. 

Park  Ridge,  Cook  County,  concrete  road, 
8142  ft.     Engineer's  estimate  $22,489. 

Wheeling,  Cook  County.  14,077  ft.  ton- 
crete  road.     Engineer's  estimate  $31,548. 

Maywood  and  Hillside.  Cook  County, 
15,331  ft.  concrete  road.  Engineer's  esti- 
mate $34,628. 

Elva,  De  Kalb  County,  17,888  ft.  con- 
crete road.     Engineer's  estimate  $24,950. 

Paxton.  Ford  County,  13.522  ft.  gravel 
road.     Engineer's  estimate  $16,118. 

Mount  Carmel,  Wabash  County,  3820  ft. 
gravel  road.     Engineer's  estimate  $5,416. 

LInnville,  III. — Iteported  desired  until 
May  4  by  Town  Clerk  for  10^  miles 
waterbound  macadam  road. 

Mount  Morris,  III. — Reported  desired  un- 
til May  5  by  W.  H.  Miller,  Town  Clk..  for 
11  miles  of  gravel  road. 

Sterling,  III. — Until  May  9.  bv  Roy  Baer. 
Town  Clerk,  for  26.803  sq.  yd.  brick  pav- 
ing on  Lincoln  Highway.  V.  N.  Taggett, 
County  Superintendent  of  Highways, 
Morrison. 

Woosung,  III. — Reported  desired  until 
May  3  by  J.  C.  Hagerman,  Town  Clerk, 
for  waterbound  macadam  and  gravel 
roads,  in  all  about  6730  cu.  yd.  material. 

Menomonle,  Wis. — Until  May  9,  by 
Board  of  Public  Works  (J.  R.  Mathews. 
Chmn.)  for  furnishing  material  and 
paving  with  reinforced  concrete  Depot 
Hill  Street  from  the  C.  St.  P.,  M.  &  O. 
tracks  to  the  Junction  of  Main  Street  and 
Second  Street  W.  and  North  Broadway 
from  bridge  south  to  connect  with  the 
brick  paving  at  Fourth  Avenue. 

Sheboygan,  Wis. — Until  May  1.  by 
Board  Public  Works  (C.  U.  Boley.  Chmn.) 
for  grading  and  paving  roadway  and  con- 
crete paving,  curbing  and  sidewalks  on 
portions  of  North  Eleventh  Street,  in  all 
about  23,225  sq.  yd.  paving  and  10,370 
lin.  ft.  curbing.  John  Kummer,  Co.  Con- 
troller. 

Grlnnell,  Iowa.— Until  May  10  by  A.  C. 
Harriman.  City  Clk..  for  24,000  sq.  yd. 
bitulithic.  brick  or  asphalt  paving  and 
17,000  ft.  curb  and  gutter.  Iowa  Engineer- 
ing Co.,  Clinton,  Iowa,  Engrs. 

Aitkin,  Minn.— Until  May  3  by  H.  C. 
Beecher.  Co.  Aud.,  for  constructing  Sec- 
tions B,  C,  D  and  E  of  .Tudicial  Road  in 
Tjp  May  Township;  probable  cost  $10,143. 

BemldjI,  Minn. — Until  May  1  by  George 
.Stein,  City  Clk.,  for  constructing  9000  sq. 
.vd.  paving  and  1500  ft.  storm  sewers. 

Buffalo,  Minn. — Reported  desired  until 
May  2  by  John  A.  Berg,  Co.  Aud.,  for 
constructing  a  number  of  county  roads. 

Kent,  Minn. — Reported  desired  until 
May  2  by  County  Board  Supervisors  (H. 
B.  Rleland,  Clk.)  for  constructing  4  miles 
of  road. 

Minneapolis,  Minn.  —  Reported  desired 
until  May  1  by  A.  P.  Erickson,  Co.  Aud., 
for  road  work  under  contracts  Nos.  3,  4 
and  7. 

Morris,  Minn.— Until  May  13  by  C.  R. 
WoUthan.  Co.  Aud.,  for  constructing  State 
Roads  Nos.  2.  3,  4,  9  and  11,  to  consist  of 
27,274  lin.  ft.  turnpiking.  59,451  cu.  yd. 
i?rading,  together  with  culverts,  etc. 

Willmar,  Minn. — Until  May  16  by  Sam- 
uel Nelson,  Co.  Aud.,  for  constructing 
.state  Roads  Noa.  1,  3.  4,  5.  6  and  8. 

Worthlngton,  Minn. — Reported  desired 
until  May  4  by  Gus  Swanberg,  Co.  Aud., 
for  constructing  State  Road  No.  2,  Indian 
I-,ake  Township,  and  constructing  about 
'4  mile  of  road  within  corporate  limits  of 
village.     Total  length  16.432  ft. 

Pittsburg,  Kan.— Until  May  1,  by  A.  D. 
.stivers.  City  Engineer,  for  9715  sq.  yd. 
paving.  3460  lin.  ft.   curbing,  etc. 

New  Rockford,  N.  D. — Reported  desired 
imtll  May  1  by  W.  C.  Dresser,  City  Clk., 
for  constructing  cement  walks  and  cross- 
walks for  year  1916. 

Spearfish,  S.  D. — Reported  desired  until 
May  1  by  Walter  Harkness,  City  Aud.,  for 
constructing  sidewalks,  etc.,  for  ensuing 
year. 

Independence,  Mo.  —  Reported  desired 
until  May  5.  by  Allen  C.  Southern,  County 
Surveyor,  for  improving  several  roads, 
including  9200  sq.  yd.  macadam  on  Park 
Hickman  Mills  Road,  45,472  sq.  yd.  School- 
house  and  Uake  City  Roads,  10,814  sq.  yd. 
Frank  Prick  Road,  40,234  sq.  yd.  Valley 
r.nad,  33,964  sq.  yd.  C.  A.  Duck  Road. 

Kansas  City,  Mo.— Until  May  2,  bv 
Board  Public  Works  (Edw,  F.  Webster. 
Act.  Secy.),  for  constructing  artificial 
atone  sidewalks  on  Twenty-sixth,  Fifty- 
ninth    and    numerous   other    streets. 

T'ntil  May  5,  by  Allen  C.  Southern,  Co. 
A.   Surr    and   Ex-Offlcio   Highway  Engr.. 


for  paving  portions  of  Swope  Park-Hick- 
man Mill  Road.  Owens  School  House  and 
Lake  City  Road,  Frank  Frick  Itoad  and 
the  Valley  Road:  in  all,  about  107,720  sq, 
yd.  macadam  pavement.  S6,119  cu.  yd. 
earth  excav.,  etc. 

SIkeston,  Mo. — Until  May  15  by  Earl  J 
Malone,  City  Clerk,  for  furnishing  mate- 
rial and  paving  with  asphalt  macadam  on 
portion  of  New  Madrid  Street  and  Kings 
Highway,  advertised  in  Engineering  Rec- 
ord.    Benjamin  1,.   Parker.  City  Engineer. 

Cathlamet,  Wash. — Reported  desired  un- 
til May  2,  by  Qounty  Auditor,  for  recon- 
structing Deep  River  Road,  including  2900 
cu.  yd.  earth  excav.,  79,000  ft.  timber 
clearing  11  acres,  etc.  T.  H.  Allman, 
County  Engr. 

Coupevllle,  Wash. — Until  May  8,  by  Roy 
H.  Gillespie,  County  Auditor,  for  4.63  miles 
of  permanent  highway  known  as  Lin's 
Corner-Bay  View   Road. 

Enumclaw,  Wash. — Until  May  2,  by  O. 
C.  Magnuson,  City  Clerk,  for  16,420  sq. 
yd.  one  course  concrete  mixed  1-2-3,  on 
Griffin  and  Maple  Avenues,  etc.,  and  8270 
ft.  curbing.  Cost.  $26,375.  W.  T.  Lippard, 
City    Engineer. 

Seattle,  Wash. — Reported  desired  until 
May  8,  by  County  Commissioners,  for  con- 
structing Mercer  Island  Road,  estimated 
to  cost  $9,000. 

Astoria,  Ore. —  Reported  desired  until 
May  3,  by  Committee  of  Streets  and  Pub- 
lic Ways,  at  office  of  City  Auditor,  for 
constructing  road  and  bridges  as  follows: 
Commercial  Street,  concrete  viaduct  and 
6440  sq.  yd.  pavement,  cost  $101,510; 
Eleventh  Street,  concrete  viaduct,  3144  sq- 
yd.  pavement,  cost  $40,385;  Duane  Street, 
concrete  viaduct,  1988  sq.  yd.  pavement, 
cost  $25,901;  Bonds  Street,  paving,  8344 
sq.  ft.  concrete  walks,  plain;  14,000  sq.  ft. 
concrete  walks,  reinforced;  1754  lin.  ft. 
concrete  curb,  plain;  2100  lin.  ft.  concrete 
wall,  etc.  Probable  cost  $33,013.  G.  T. 
McClean.  City  Engr. 

Los  Angeles,  Cal. — Until  May  15,  by 
Board  Supervisors,  for  constructing  a 
5-in.  concrete  pavement  on  Section  H, 
Mint  Canvon  Road,  1.11  miles,  county 
to  furnish  2089  bbl.  cement.  2089  tons 
gravel  and  1405  tons  sand. 

Stockton,  Cal. — Reported  desired  until 
May  3  by  County  Supervisors  for  surfac- 
ing Uipons  main  street  and  Perrott  Road 
with  oil  macadam,  and  1^  miles  otlier 
road  work. 

Lewlston,  Utah. — Reported  desired  until 
May  2  by  P.  E.  Van  Orden,  Town  Clk.,  for 
about  25.600  sii.  ft.  concrete  sidewalk,  etc. 

Salt  Lake  City,  Utah. — Reported  desired 
until  May  2  by  Gordon  Snow,  City  Re- 
corder, for  paving  Sixth  Avenue  with 
bitufithlc:  probable  cost  $19,143.  S.  Q. 
Cannon,  City  Engi-. 


PRICES  AND  LETTINGS. 
i^Indicates  award  of  contract. 

-^Massachusetts — Contracts  for  paving 
in  various  towns  (bids  opened  April  18) 
awarded  by  Massachusetts  Highway  Com- 
mission, Boston,  for  resurfacing  roads  as 
follows:  Andover.  to  R.  F.  Hudson,  Mel- 
rose, $17,754,  and  also  in  Reading,  same 
contractor,  at  $15,615:  to  C.  F.  Alger  of 
Taunton,  road  in  Dennis  and  one  in  Barn- 
stable at  $18,849  .and  $7,327  respectively, 
and  in  Lunenburg  to  U.  H.  Newell  Co., 
Uxbrldge,  at  $7,320. 

-^^Connecticut  —  Contract  awarded  by 
State  Highway  Commissioner.  Hartford, 
for  3828  lin.  ft.  reinforced  concrete  paving 
on  Main  Street  and  E.ast  Broadway. 
Stratford,  to  Richard  Lamb.  90  West 
Street.   New  York,   at  about   $10,000. 

-ArHartford,  Conn. — Following  are  unit 
figures  of  the  Sewage  Disposal  &  Water 
Plant  Co.,  Schenectady.  N.  T..  the  suc- 
cessful bidder  on  bids  opened  April  11  by 
Board  of  Contract  and  Supply  for  pav- 
ing: New  work:  32,195  sq.  yd.  sheet  as- 
phalt, 90  cts. ;  50  cu.  yd.  extra  binder, 
$9.50;  5365  cu.  yd.  concrete  foundation, 
5.32;  9025  cu.  yd.  excav..  88  cts.;  resur- 
facing: 3290  sq.  yd.  sheet  asphalt,  $1.05; 
40  cu.  yd.  extra  binder.  $9.50:  60  cu.  yd. 
concrete  foundation.  $6.50.  Repairs:  2000 
sq.  yd.  sheet  asphalt.  $1.40:  10  cu.  yd. 
concrete    foundation.    $6,50:    total.    $73,024. 

Albany,  N.  Y. — P'ollowing  are  four  low- 
est bids  opened  April  20  by  Slate  High- 
way Commission  for  con.structing  public 
highways  by  State  Aid: 

Road  No.  1353,  Solvay  State  Fair.  Syra- 
cu.se.  Onondaga  County.  2.4  miles:  Mor- 
rison &  Qulnn,  Inc.,  Rochester,  $40,236; 
Heisler  &  Aldershof,  Albany,  $40,320;  Rock 
&  Griffin  Co.,  Watertown,  $41,319;  Warner 
Quinlan  Asphalt  Co.,  Syracuse,  $41,635. 

Road  No.  5587,  Syracuse-Fayetteville, 
Onondaga  County,  5.12  miles:  M.  J. 
Gleason  Co.,  Syracuse,  $86,405;  Mondo 
Construction  Co.,  Inc.,  Syracuse,  $87,486; 
Monroe  Roads  Co.,  Pittsford,  $95,607;  Guy 
B.  Dicklson,  Syracuse,  .$87,765. 

Road  No.  1345,  Mechanicsville-Clifton 
Park,  Sartoga  County,  5.74  miles:  Irvine  & 
Barry.  Huntington,  Province  of  Quebec, 
Canada,  $59,875:  Thomas  H.  Carr,  Troy, 
$66,024;  Richard  Hopkins,  Troy.  $66,464; 
John  B.  Dower,  Ballston  Spa,  $67,932. 

Road  No.  5599,  Kingston-Port  Ewen 
fRondout     Bridge),     Ulster     County,     0.49 


mile:  Larkin  &  Sangster,  Buflalo,  $320,881; 
Ward  &  Tully,  Inc.,  Brooklyn.  $323,197; 
Snare  &  Trlest  Co.,  New  York,  $343,930, 
and  Ftank  L.  Cohen,   Buffalo,  $347,283. 

*Troy,  N.  Y. — Contract  for  furnishing 
and  repaying  with  asphalt  about  7000  sq. 
yd.  (bids  opened  April  18)  awarded  John 
W.  Davett.  John  J.  Laughlln,  Secy. 
Board  Contract  and  Supply. 

AUtIca,  N.  Y. — Contracts  awarded  by 
Board  of  Contract  and  Supply  to  Harry 
W.  Roberts  &  Co.,  Utica.  for  paving  with 
bitulithic  with  artificial  stone  curbing 
portions  of  Margaret  Street,  Greenwood 
Court,  Hampden  Place,  Thistle  Road 
and  Cromwell  Place,  at  a  total  of  $30,828. 

^Oover,  N.  J. — Contract  awarded  M. 
Irving  Demarest,  Seawaren,  N.  J.,  for  im- 
proving Blackwell  Street  and  Sussex 
Turnpike  Road  (bids  opened  April  11). 
J.  F.  Runyon.  County  Aiidilor.  Morris- 
town. 

Scranton,  Pa. — Following  are  lowest 
bids.  April  15,  by  Director  Public  Works 
for  first  letting  of  contracts  in  city's  1916 
program  of  street  improvement:  (a)  as- 
phalt, <b)  combination  asphalt  and  stone 
(price  given  per  sq.  yd.):  Sweeney  Bros., 
Oxford  Court,  (a)  $1.89;  Olive  Street,  (b) 
$2.44;  South  Washington  Avenue,  (a) 
$1.78;  Boulevard  Avenue,  (a)  $1.80. 
Gaynor  Contracting  Co.,  Board  Trade 
Bldg.,  Moosic  Street,  (a)  $1.82.  R.  C. 
Ruthven,  314  Cater  Bldg.,  Monsey  Avenue, 
(a)  $1.74;  Wyoming  Avenue,  (a)  $1.89. 
Matthias  Stipp,  435  Moir  Court,  Poplar 
Street;  (b)  $2.43,  New  York  Street,  (b) 
$2.25,  Ash  Street,  (a)  $1.93. 

♦Norfolk,  Va. — Contract  awarded  W.  J. 
Creedon.  Norfolk,  for  paving  in  Districts 
Nos.  3  and  6,  at  a  total  of  about  $19,727. 
P.  F.  Stofford,  City  Clerk. 

♦Portsmouth,  Va. — Contract  awarded  by 
County  Commissioners  for  paving  with 
concrete  Indian  Pool  Bridge  Road,  Broad 
Creek  Road,  Princess  Anne  Turnpike,  In- 
dian River  Road  and  Hodges  Avenue  to 
Lawson  Construction  Co.  at  about  $140,000. 

♦Lake  City,  Fla.— Contract  for  21,000 
sq.  yd.  of  brick  paving  awarded  Alabama 
Paving  Company,  Birmingham,  Ala.  J, 
W.  Lane,  Secy.  Board  Bond  Trustees. 
(Bids  opened  April  17.) 

♦Clarksdale,  M Iss.— Contract  for  52,000 
sq.  ft.  sidewalks,  curb  and  gutter  (bids 
opened  April  18),  awarded  A.  DeFran- 
cischi  &  Co.,  Memphis,  Tenn.  O.  C. 
Tuttle,   Clerk. 

♦Caddoo,  La. — Contract  for  construct- 
ing 6%  miles  road  In  Caddoo  Parish 
awarded  to  Healy  Constr.  Co.,  Meridian, 
Miss.,  at  about  $23,500. 

-♦Shreveport,  La. — Contracts  for  con- 
structing 9  miles  of  road  (bids  opened 
April  13)  awarded  as  follows:  6.57  miles 
gravel  road  (Parish  of  Caddo,  to  furnish 
gravel  f.o.b.  cars  on  road)  to  Healy  Con- 
struction Company,  Meridian,  Miss.,  $23,- 
532;  and  for  2.52  miles  of  gravel  road 
(parish  to  furnish  gravel  f.o.b.  cars  on 
road),  to  Hall  Matteir  Shreveport  at 
$6,004.  J.  F.  Bullen.  Parish  Engineer, 
Shreveport. 

♦  Bardstown,  Ky. — Contracts  awarded 
Blue  Grass  Construction  Company,  Bards- 
town  at  about  $25,000  for  constructing 
roads  as  follows:  6  miles  Bardstown- 
Taylorville  Pike  Road,  3  miles  Bardstown 
&  Springfield  Pike  Road;  reconstruction) 
and  4770  ft.  new  construction  on  Bards- 
town &  Lebanon  Road.  The  bid,  $1.25 
per  2000  lbs.  on  reconstruction  and  $1.21 
per  ton  on  new  road  for  stone  water- 
bound  macadam.  Wallace  Brown,  (jounty 
Judge. 

-♦Knoxvllle,  Tenn. — Contract  awarded 
by  City  Commission  for  paving  with 
Trinidad  asphalt  9000  sq.  yd.  to  Murray 
Construction  Co.,  Knoxville,  at  $1.23  per 
sq.  yd.  for  paving,  and  55  cts.  for  exca- 
vating and  sub-grading, 

♦  Lancaster,  Ohio.— Contract  awarded  by 
County  Commissioners  to  Highway  Im- 
provement Co.  of  Columbus  for  Improving 
2  miles  Infirmary  Pike,  at  $23,022. 

North  Vernon,  Ind. — Following  are  bids 
opened  April  14  by  city  for  4732  sq.  yd. 
pavement  on  Walnut  Street— (a)  brick, 
(b)  concrete,  (c)  asphaltic  concrete: 
James  DeGolger,  Anderson,  (a)  $10,072, 
(h)     one     course.     $7,487:     II.     W.     Miller, 


.\orth  Vernon,  (b)  two  course,  $1.40  per 
.vd.  (a)  $1.90  (Nashville),  (c)  »L70;  C.  V. 
Bergen.  Franklin,  (a)  $1.86  (Medora).  (b) 
two  course  and  one  course,  same,  $1.44; 
Jefferson  Construction  Co.,  Louisville,  Ky., 
(a)  (Medora),  $1.97;  Earing  Shields  Sey- 
mour, (a)  $1.85,  (b)  2  course,  $1.44. 
Charles  W.  Miles.  City  Engineer. 

♦South  Bend,  Ind. — Following  are  unit 
figures  of  three  bids  opened  April  4  by  F. 
J.  Anderson,  City  Engineer,  for  i>aving 
Michigan  Street  (a)  Western  Construc- 
tion Company,  Mlshawaka,  $65,S74 
(awarded  contract);  (b)  S.  8.  Sazton 
Company,  Chicago,  111.,  169,183;  and  (c) 
W.  B.  Brady  Construction  Company,  Chi- 
cago.   III.,    $71,101: 

18,922  sq.  yd.  sheet  asphalt. $1.81  $1.90  11.97 

5904  sq.   yd.   brick    2.40     2.60     2.35 

7664  cu.  yd.  grading 55       .7»       .68 

5904  sq.  yd.  extra  concrete 

under  street  car  track. . .  .(S  .7*  .M 
67     manholes     and     inlets 

reset   1.60     2.50     l.OO 

24  Iln.  ft.  marg.  curb 26       .3»      .20 

7090  lin.  ft.  combined  curb 

and   gutter    60      .66       65 

15,437     lin.      fL     Graite 

Stretcher      block      street 

car    rails    38       ,41        18 

♦South  Bend,  Ind. — Contract  for  paving 
Indiana  Avenue,  about  34,050  sq.  yd.,  with 
asphaltic  concrete,  awarded  W.  B.  Brady. 
Chicago,  111.,  at  $65,383. 

♦Rochester,  Mich. — Contract  for  paving 
with  brick  on  village  portion  of  Main 
Street  awarded  Williston  Construction 
Company,  Chicago,  111.,  at  $25,484.  This 
company  bid  lowest  on  Street  Railway's 
portion  (contract  not  yet  awarded)  at 
$12,425.  L.  A.  Boulay  Company,  Bn- 
gineers. 

♦MInonk,  III. — Contract  awarded  L  D, 
Lain  of  Bloomington  for  constructing  3 
miles  of  brick  pavement  In  Woodrord 
County,  at  about  $30,000. 

♦  Morrison,  III. — Contract  for  paving 
Wall  Street  district  awarded  by  Board 
Local  Improvements  to  Central  Engineer- 
ing Company.  Davenport,  Iowa.  ai 
$92,162. 

♦Pekin,  III. — Contract  for  paving  Mc- 
Lean Prince  Street  District  awarded  by 
Board  Local  Improvements  to  Jansen  & 
Zoeller  of  Pekin   at   an   estimated   cost  of 

$72,000. 

♦  Rockford,  III. — Contract  awarded  A.  K. 
Rutledge,  Rockford,  for  brick  paving  on 
Auburn  and  Morgan  Streets,  at  $48,00t. 
and  macadam  on  Chicago  Avenue  to  Car- 
rico  Stone  Company  at  J17,192. 

♦Springfield,  III. — Contract  for  resur- 
facing Fourth  Street  with  creoeoted 
blocks  awarded  liy  Board  Local  Improve- 
ments to  .1.   O.    Patterson  &  Company  at 

?13.000. 

West  Salem,  III. — Contract  for  1«,187 
sq.  yd.  macadam  paving  and  7535  lin.  ft. 
curb  and  gutter  (bids  opened  April  15) 
awarded  J.  W.  Owens  &  Sons,  Poseyville, 
at  $15,393.  C.  Couch,  Secy.  Board  Ix>cal 
Improvements. 

♦Marinette,  Wis. — Following  are  four 
lowest  bids  opened  April  17  by  A.  L. 
Hilles,  City  Engineer,  for  11,000  sq.  yd. 
reinforced  concrete  pavement:  (jhris. 
Johnson,  Oshkosh,  $16,718;  Coslin  &  Mo- 
gunson,  Marinette,  $16,968;  Murphy  C3on- 
struction  Co.,  Manitowoc  $17,896,  and 
Franz  Rodloff,  Plymouth,  $18,598. 

♦Akron,  Iowa. — Contract  awarded  br 
City  Council  for  paving  with  concrete 
principal    streets    to   C.    F.    LyUe.    Akron. 

at  $30,000. 

♦  Eldora,  Iowa. — Contract  for  35  mile.'' 
of  roads  (bids  opened  April  20)  awarded 
by  County  Commissioners  to  J.  E.  Mc- 
Andre*.  Keokuk,  at  19.45  eta,  per  cu.  yd. 
E.   W.   Dunn,  County  Engineer. 

♦  Marlon,  Iowa. — Contract  for  paving  16 
blocks  (bids  opened  April  17)  awarded 
tord  Paving  Company,  Cedar  Rapids  T. 
H.   Oxley,   City  Clerk. 

♦Toledo,  Iowa. — Contract  for  grading 
10  miles  of  road  (bids  opened  April  17) 
awarded  by  County  Commissioners  as  fol- 
lows: 122.900  cu.  yd.  to  Cameron.  Joyce 
&  Co..  Keokuk.  Iowa,  at  20.5  cts.,  ana 
4100  cu.  yd.  to  Blythe  Bros.,  Tama,  at  18 
cts.     .-\.   R.   Hehmstreit.  County  Engineer. 


♦  New  York,  N.  Y. — Following  are  unit  figures  of  the  bids  opened  April  11  by 
Water  Board,  Municipal  Building,  New  York,  for  Contract  171,  surfacing  with  bitu- 
minous macadam  and  vitr.  brick  block  portions  of  highway  at  Kensico  Reservoir  in 
town  of  Mount  Pleasant,  Westchester  County;  (a)  H.  S.  Kerbaugh,  Inc..  6  Church 
Street,  New  York,  $45,145  (awarded  contract);  (b)  Edward  D.  Monahan,  1301  Metro- 
politan Avenue,  Brooklyn.  $50,123;  (c)  Emerson  Building  Co.,  103  Park  Avenue,  New 
York,  $56,978. 

17,000  lin.  ft.  of  road  excavating  and  grading  (rolling,  preparation 

and  shallow  excavation) $0.25  $0.27  $0.49 

100  cu.   yd.   excavating  and   grading   (excavation   not  Included 

In  Item  1) , 1.20  0.60       1.50 

4.500  cu.  yd.  bituminous  macadam  bottom  course 3.65  3.80       4.19 

27,000  sq.  yd.  bituminous  macadam  surfacing 0.35  0.41       o!4275 

600  cu.  yd.  concrete  masonry  for  pavement  foundations 3.66  4.71       4^72 

100  cu.  yd.  concrete  masonry  for  edgings,  etc 6.25  5  00       5  80 

1.200  bbl.   Portland  cement 1.75  1.86       188 

3.300  sq.  yd.   vitrified  brick  pavement 1.95  2.35       2.16 

200  ton  bitumen  In  asphalt  cement 20.00  20.0*  tS.59 
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ADuluth,  Minn. — Contract  for  paving 
Central  Avenue  with  reinforced  conorete 
awarded  V.  A.  Nelson,  at  }2S,$34.  l.. 
AjTes.    City   Engineer. 

^Kansas  City,  Kan. — Contract  for  pav- 
ing State  Street  awarded  by  City  Com- 
mission to  Bitumenized  Road  Paving  Co. 
of  Kansas  City,  Mo.,  at  $50,000. 

♦Contracts  for  paving  awarded  by  .City 
Commissioners  as  follows  (price  giveii 
per  sq.  yd.):  45,830  sq.  yd.,  to  R.  W.  Van 
Roosen  Constr.  Co.  of  St.  Joseph,  Mo.,  at 
97.4  cts.  to  »2.165;  26,179  sq.  yd.,  to  G.  G. 
Roudebush  of  Kansas  City,  Kan.,  at  from 
11.02  to  $1.75;  5840  sq.  yd.,  to  Kramer 
Contr.  Co.  of  Kansas  City,  Mo.,  at  $1.03 
and  11.04;  32.970  sq.  yd.,  to  H.  B.  Fenton 
&  Co.  of  Kansas  City,  Kan.,  at  J32,970. 
Prices  given  on  various  kinds  of  materials. 

♦Columbia,  Mo. — Following  are  tour 
bids  opened  .\pril  18  by  City  for  paving 
Sexton  Road  with  macadam,  Tarvia  X. 
about  11,688  sq.  yd.,  and  9801  lin.  ft.  curb 
and  gutter:  Columbia  Paving  Co.,  $16,020; 
J.  .\.  Stewart,  $16,080;  Lyon  &  Turn- 
baugh,  $16,664,  and  Garth  Clinkscales, 
$16,898.  Bidders  of  Columbia.  J.  Paul 
Price,  City  Engineer. 

♦  Kansas  City,  Mo. — Contract  for  con- 
structing concrete  on  Collings  Road  (bids 
opened  April  15)  awarded  M.  Ross,  Ar- 
mour Boulevard  and  Locust  Street,  at 
$39,334. 

♦Bryan,  Tex. — Contract  awarded  by 
City  Council  for  paving  about  5  miles  of 
streets  to  Kaw  Paving  Co.,  Topeka,  Kan., 
at  $94,292. 

♦El  Paso,  Tex. — Contract  awarded  by 
City  Commissioners  for  paving  Alameda 
Avenue  to  El  Paso  Bitulitbic  Company, 
EH  Paso,  at  $1,775  per  sq.  yd.:  total 
$17,796. 

Everett,  Wash. — Following  are  bids 
opened  April  17  by  County  Commissioners 
for  constructing  one  course  concrete 
pavement  roads  in  Snohomish  County: 

♦Proposition  No.  1:  Eh'erett  to  Silver 
Lake,  37,356  sq.  yd.  paving,  5577  cu.  yd. 
grading,  Bancroft  &  Morgan,  Everett, 
^1,411  (awarded  contract);  Mark  O'Dell, 
care  of  Master  Builders  Association,  Bos- 
ton Block,  Seattle,  $53,927;  H.  J.  Kaiser, 
Everett,  $52,965;  McAdam  &  Co.,  Everett, 
$59,425. 

♦Proposition  No.  33:  Silver  Lake  to 
Snohomish  County  line,  83,000  sq.  yd. 
paving,  including  22,064  cu.  yd.  grading, 
P.  G.  Dunn  &  Co..  L.  C.  Smith  Building, 
Seattle,  at  $1.07  per  sq.  yd.,  total,  $114,- 
802  (awarded  contract) ;  Bancroft  & 
Morgan,  Everett,  $120,637;  H.  J:  Kaiser, 
Everett,  $122,302;  Independent  Asphalt 
Paving   Co.,    Seattle.    $118,030. 

♦Proposition  No.  2  (only  one  bid  sub- 
mitted: Forty-first  Street  from  Rucker 
Avenue  to  city  limits,  9222  sq.  yd.  paving, 
8029  cu.  yd.  grading,  Mark  O'Dell,  care 
of  Master  Builders  A.ssociation,  Boston 
•  Block,  Seattle,  $12,623  (awarded  contract). 

♦Vernon  Road,  etc.:  (a)  paving  High- 
way No.  23,  (b)  grading  Highway  No. 
22,  (c)  grading  Highway  No.  24,  Grant 
&  Erwig,  Everett  (a),  914.974  (awarded 
contract);  Ward  &  Templeton,  Everett 
(b),  $9,882  (awarded  contract);  Etridge 
&  Bumey,  Everett,  submitted  low  bid  for 
ic),   $8,998. 

♦Contract  awarded  for  Proposition  No. 
19,  Cavileros  Corners  to  Snohomish, 
40,524  sq.  yd.  paving,  14,153  cu.  yd.  grad- 
ing, to  Mark  O'Dell,  care  of  Master 
Builders  Association,  Boston  Block, 
Seattle,  at  $59,205. 

♦Seattle,  Wash. — Contract  awarded  by 
Board  of  Public  Works  for  paving  Ninth 
Avenue  West  to  F.  McLellan,  Globe 
Block,  at  $8,001. 

Following  bids  opened  by  Board  of  Pub- 
lic Works  for  paving  Bailey  Street:  F. 
McLellan.  Globe  Block,  $31,985;  P.  J.  Mc- 
Hugb,  Third  Avenue  North  and  Mercer 
Street,  $32,834;  Washington  Paving  Co., 
L.  C.  Smith  BIdg.,  $32,714,  and  Inde- 
pendent Asphalt  Paving  Co.,  Northern 
Bank  Bldg.,  $35,900. 

Following  bids  opened  by  Board  of  Pub- 
lic Works  for  paving  Rainier  Avenue 
from  Jackson  to  Massachusetts  Street: 
Washington  Paving  Co.,  L.  C.  Smith 
Building,  at  $69,634;  F.  McLellan,  Globe 
Block,  $69,878;  T.  Ryan  &  Co.,  Northern 
Bank  Building,  $70,291;  Sprager  Concrete 
Ck).,   Colman    Building,    $71,466. 

Lowest  bid  for  pavlng_TweIfth  Avenue 
submitted  by  R.  G.  Stevenson,  1327  Swing 
Street,  at  $26,161. 

♦Spokane,  Wash. — Contract  for  con- 
structing Inland  Empire  Permanent  High- 
way (bids  opened  April  7)  awarded 
Mitchell  Bros.,  Spokane.  Charles  Ga- 
briel, CMerk  (bounty  Commissioners. 

Portland,  Ore. — Following  bids  opened- 
by  City  Council  for  change  of  grade  and 
paving  Broadway  from  east  approach  of 
Broadway  bridge  to  Union  Avenue: 
Oregon  Independent  Paving  Co.,  Portland, 
$45,490  bltullthlc  with  stone  block  center. 
$46,708  asphaltlc-concrete  on  concrete 
base  with  stone  block  center.  $46,070  as- 
phalt pavement  stone  block  center.  Oskar 
Huber,  Portland,  $46,024  bltullthlc  on 
crushed  rock  base,  basalt  stone  center. 
Warren  Construction  Co.,  Portland,  $48,- 
855  bltullthlc  on  crushed  rock  base,  basalt 
stone  block  center. 

Anaheim,  Cat. — Lowest  bid  for  grading 
and  constructing  163.860  sq.  ft.  4'4-ln. 
concrete  base  and  l';4-ln.  asphalt  sur- 
face   pavement    on    East    Broadway,    sub- 


mitted by  George  R.  Curtis,  552  South 
St.  Louis  Street,  Los  Angeles,  at  10.75 
cts.  per  square  foot:  total.  $17,616.  Next 
lowest,  George  H.  Oswald,  O.  T.  John- 
.son  Building,  Los  Angeles,  11  cts.  per 
.square    foot;    total,    $18,024. 

♦Contract  for  327,450  sq.  ft.  similar 
work  on  West  Broadway  awarded  George 
i;.  Curtis,  662  South  St.  Louis  Street,  Los 
.Angeles,  at  10.76  cts.  per  square  foot; 
total.  $36,201.  Next  bidder,  George  H. 
Oswald,  at  11  cts.;  total,  $36,029. 

♦  Benicia,  Cal. — Contract  awarded  by 
Board  of  Supervisors  at  Fairfield  for  con- 
structing macadamized  road  between 
Benicia  and  Vallejo  to  P.  H.  Hoare,  Oak- 
land, at  $23,035. 

♦California  —  Contract  awarded  by 
California  Highway  Commission,  Sacra- 
mento, for  constructing  an  underground 
crossing  near  Roseville  in  Placer  County, 
Division  III,  Route  3,  Section  A,  about 
630  ft.  long,  to  Ross  Construction  Com- 
pany,   Forum    Building,    Sacramento. 

♦Lot  Angeles,  Cal. — Following  are  four 
lowest  bids  opened  recently  by  Board  of 
Supervisors  for  constructing  2.57  miles 
of  macadam  road,  involving  28,000  cu.  yd. 
excav.,  13,565  lin.  ft.  shaping  roadbed, 
9940  tons  macadam  etc.,  between  El 
Seguindo  and  Venice:  White  &  Gaskill. 
Long  Beach,  $14,191;  Crown  Construction 
Co.,  Los  Angeles,  $14,283;  Modern  Con- 
struction Co.,  Los  Angeles,  $14,997;  W.  A. 
Dontanville,    Pasadena,    $15,824. 

Following  are  four  lowest  bids  opened 
l>y  Board  of  Supervisors  for  constructinR 
about  4  miles  of  concrete  highway,  involv- 
ing approximately  43,167  cu.  yd.  excav.. 
21,398  lin.  ft.  shaping  roadbed,  56,796  sq. 
yd.  concrete  pavt.,  19,103  lb.  reinforced 
steel  metal  pipe,  etc.,  on  Pico  Boulevard 
between  Los  Angeles  and  Venice:  Fred 
Hoffman,  111  East  Twelfth  Street,  Long 
Beach.  $26,982;  Matthews  Construction 
Co.,  $27,773;  James  L.  Frazer,  Long 
Beach,  $28,388;  Metropolitan  Construc- 
tion Co..  Los  Angeles,  $28,807. 

♦Ventura,  Cal. — Contract  for  paving 
road  between  Oxnard  and  Huenema 
Streets  (bids  opened  April  10)  awarded  by 
County  Highway  Commissioner  to  Magill 
Finley  Co.,  Santa  Ana,  at  $17,193.  Next 
three  bidders:  C.  L.  Haydee  Construction 
Co.,  San  Diego,  $18,133;  John  D.  Marsh. 
Los  Angeles,  $19,871;  L.  Fleming  &  Sons, 
$20,640. 

♦Contract  for  constructing  8  miles  of 
county  highway  Santa  Paula  to  Fillmore, 
involving  31,880  cu.  yd.  excav..  43.615  lin. 
ft.  shaping  roadbed,  8995  cu.  yd.  con- 
crete in  pavement,  bridges  and  culvert. 
20,000  lb.  reinforcing  steel  and  about  800 
ft.  2  to  42-in.  corrugated  iron  pipe,  award- 
ed Bradshaw-Burna  Co.,  Van  Nuys  Build- 
ing, Los  Angeles,  at  $34,017.  Next  three 
lowest:  John  D.  Marsh,  $36,513;  Bent 
Bros.,  $37,518.  and  W.  A.  Dontanville, 
$37,882. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED     WORK. 

Waukegan,  III. — Council  is  considering 
constructing  an  incinerator  plant.  Ad- 
dress City  Clerk. 


PRICES  AND   LETTINGS. 
■irindicates  award  of  contract. 

♦Elgin,  Mi. — Contract  for  constructing 
iMi  incinerator  awarded  by  City  Council  to 
Otto  A.  Elliott  &  Co.  of  Springfield  at 
$8,000  for  McGuire-Hunter  type  of  incin- 
erator. 


HYDRAULIC  CONSTRUC- 
TION   AND     RIVER 
IMPROVEMENTS 


PROPOSED     WORK. 

Canal — Boston,  Mass. — In  a  report  filed 
with  the  Legislature  on  April  13,  the 
Harbor  and  Land  Commission  estimates 
the  cost  of  proposed  inland  canal  from 
Brockton  to  Taunton  via  Taunton  and 
Matfleld   Rivers  at  $9,000,000. 

Port  Improvements— Philadelphia,  Pa.— 
City  Council  April  11  passed  two  loan  bills 
aggregating  $114,525,000,  providing  for 
iransit  and  port  improvements  and  financ- 
ing of  general  purposes  and  unfunded 
debt.  The  port  Improvements  include 
« 1 0.000.000  and  the  subway  and  elevaten 
lines  $57,100,000. 

Drainage — Crowley,  La.  —  Preliminary 
surveys  being  made  for  drainage  system 
to  drain  30,000  acres  of  farm  lands  in 
southwest  Louisiana.  Work  will  require 
about  25  miles  of  open  ditches  suitable 
for  floating  dipper  construction;  esti- 
mated cost  $100,000.  Merril  Bernard, 
Crowley,  Engineer. 


Drainage — Gueydan,  La. — Plans  being 
considered  for  protection  from  overflow  by 
freshets  and  improving  of  gravity  drain- 
age; cost  $250,000.  Warren  B.  Reed, 
L'ngr.,  Morgan  City,  La.;  F.  E.  Everett, 
Engineer  in  Charge,  Gueydan. 

Earth  Work — New  Orleans,  La. — Con- 
tract soon  to  be  let  by  Board  of  State 
Engineers,  New  Orleans,  for  610,000  cu. 
yd.  earth  work  estimated  to  cost  $150,000. 

Ditch — Dayton,  Ohio. — Commissioners  of 
Darke,  Miami  and  Montgomery  Counties 
iiave  agreed  to  construct  a  trl-county 
ditch  on  Reitz  Joint.  L.  P.  Knoop,  County 
Engineer,    Miami   County. 

Dam — Sheboygan,  iVIich. — Harrison  G. 
Robey  of  Alpena  has  petitioned  the  Board 
of  Supervisors  for  authority  to  construct 
an.  electric  light  and  power  dam  on 
Pigeon  River,  to  be  16  ft.  high,  concrete, 
and  have  40  ft.  spillway  and  a  chute  for 
lumber. 

Dam — Fort  Dodge,  Iowa. — Burns  &  Mc- 
Donald, Kansas  City,  Mo.,  have  sub- 
mitted plans  for  the  iiydroelectric  power 
dam  to  be  constructed  north  of  the  city 
on  Des  Moines  River  in  vicinity  of  North- 
ern Iowa  Power  Company  project.  (Citi- 
zens last  fall  voted  $200,000  bonds  for  this 
improvement.     Address  City  Clerk. 

Dam — Austin,  Tex. — Reported  purchase 
and  completion  ot  a  new  dam  by  city  is 
being  considered.     Address  City  Engineer. 

Jetty  Work — Galveston,  Tex. — Plans 
completed  for  repair  work  on  south  jetty, 
costing  $25,000.  Address  U.  S.  Engineer, 
Galveston. 

Pier— Port  Arthur,  Tex.— City  is  to 
spend  about  $25,000  for  repairs  to  pleasure 
pier  and  causeway  extending  into  lake  a 
distance  of  3000  ft.    Address  City  Engineer. 

Dam — Texas. — State  Bd.  of  Water  Com- 
missioners at  Austin  issue  permit  to  E.  E. 
■I'ownsend  of  Alpine  to  construct  a  dam 
across  Cayanosa  draw  in  I'ecos  County 
lor  creating  and  impounding  reservoir  to 
divert  flood  waters  of  the  draw,  and  to 
appropriate  2765  ft.  of  water  per  annum 
lor  stock  raising  and  irrigation  ot  1082 
ucres  ot  land. 

Hydro  Electric  Plant— Las  Vegas,  N.  M. 
—Rio  Grande  Light,  Heat  &  Power  Com- 
pany has  filed  with  State  Engineer  es- 
timates of  the  cost  ot  constructing  the 
hydro  electric  plant  at  White  Rock  Can- 
yon Dam  to  cost  $772,690;  intakes  and 
penstocks,  $127,800;  transmission  line, 
$271,500;     substations,     $180,000. 

Retaining  Wall  —  Portland,  Ore. — Re- 
ported Commissioner  Public  Works  has 
been  directed  by  Council  to  prepare  pre- 
liminary plans  for  concrete  retaining  wall 
along  Vista  Avenue,  a  distance  of  1400 
ft. 

Jetty  Improvement — Umpqua,  Ore. — 
Reported  Port  ot  Umpqua  has  authorized 
sale  ot  $200,000  improvement  bonds,  to  be 
used  to  improve  the  bar  and  Jetty  at 
Umpqua.  Contract  tor  construction  will 
be  let  latter  part  of  May. 

Pier — Manhattan  Beach,  Cal. — A.  L. 
Harris.  Portland,  Ore.,  engaged  to  pre- 
pare plans  tor  the  pleasure  pier,  to  cost 
?70,000. 

Flood  Drainage — Long  Beach,  Cal. — R. 
V.  Pearsall,  Long  Beach,  engaged  to  pre- 
pare plans  for  the  drainage  system  in 
Signal  Hill  District.  Address  Clerk  Board 
of  Supervisors. 

Harbor  Improvements — Los  Angeles, 
Cal. — Reported  an  election  will  probably 
1)6  held  in  June  to  vote  $2,500,900  bonds 
for  harbor  improvements.  P.  T.  Wood- 
man, Pres.   Board  Harbor  Commissioners. 

Dam— San  Diego,  Cal. — M.  M.  O'Shaugh- 
nessy.  City  Engineer  of  San  Francisco,  en- 
Kaged  as  consulting  engineer  tor  the  con- 
.structlon  ot  the  lower  Otay  and  Barrett 
dams.  Preliminary  surveys  will  be  made 
liy  George  Cromwell,  City  Engineer,  and 
!•".  M.  Lockwood,  Manager  of  Operations. 
.V  bond  Issue  will  be  called  to  vote  bonds 
for  improvements  which  will  cost  prob- 
ably  $1,500,000. 

Dredging— Santa  Ana,  Cal,— Newbert 
Protection  Dist.  (H.  Clay  Kellogg.  Ch. 
Engr.)  contemplates  voting  $25,000  bonds 
for  dredging  channel  200  ft.  wide  and 
800  ft.  long  for  Santa  River,  $12,000  for 
bridge  over  channel  and  $13,000  for 
levees  and  perhaps  for  purchase  of 
liredger. 

Flood  Control— Pima,  Ariz.— W.  L.  Mar- 
shall. Consulting  Engineer  ot  the  Depart- 
ment of  the  Interior,  Washington,  D.  C, 
has  submitted  a  report  to  the  Secretary 
of  the  Department,  on  the  spending  ot 
$50,000  for  experimental  work  in  flood  con- 
trol ot  Gila  River  in  Graham  County,  and 
recommends  constructing  of  light  spurs, 
groins  or  deflecting  dykes  of  piles,  brush 
and  concrete,  causing  deposits  of  sand 
and  silt  to  gather  at  proper  places  tor 
diverting  river  to  a  power  channel. 

Causeway — Vancouver,  B.  C. — Report- 
ed city  this  summer  will  construct  the 
Coal    Harbor   Causeway,    costing   JIOO.OOO. 

BIDS    DESIRED. 

State  Canal  Work — Albany,  N.  V. — Un- 
lil  May  16,  by  W.  W.  Wotherspoon,  Supt. 
Public  Works,  for  improving  New  York 
State    canals,    as    follows:    Contract    No. 


2:>-.A,  Erie  Canal,  Section  9,  completing 
construction  of  canal  from  King  Bend  to 
Lehigh  Valley  Railroad  crossing,  about 
'■2  mile  east  of  Genesee  River;  length 
5.13  miles.  Contract  No.  27-A,  Champlaiti 
Canal,  Section  2,  constructing  diversion 
channel  tor  Bond  Creek  near  Lock  No.  8, 

State  Canal  Work — Albany,  N.  Y.— Until 
May  4  separate  bids  tor  tugs  for  towing 
boats  on  the  Barge  Canal  portions  of  the 
Brie  Canal  between  Waterford  and  Jack- 
sonburg,  a  distance  of  85  miles,  and  be- 
tween Newark  and  Wayneport.  Legis- 
lature appropriated  $45,000  for  this  work. 

State  Canal  Work— Albany,  N.  Y.— 
Until  May  23,  by  W.  W.  Wotherspoon, 
State  Superintendent  Public  Works,  Al- 
bany, for  Contract  128,  constructing  sub- 
structure, superstructure  and  approaches 
of  a  highway  bridge  over  Hudson  River 
at  Northumberland,  also  Contract  129, 
bridge  over  Mohawk  River  near  Schenec- 
tady,  advertised   in   Engineering  Record. 

Dam— Gloversville,  N.  Y.— Until  May  6. 
by  Morrell  Vrooman,  Engineer,  10  North 
Main  Street,  Gloversville,  tor  construct- 
ing a  concrete  and  masonry  dam  across 
Garoga  Creek  at  Rockwood,  N.  Y.,  for 
Rockwood  Mfg.  Company,  Rockwood,  N. 
Y.,  advertised  in  Engineering  Record. 

Seawall — Washington,  D.  C. — Until  .Mav 
15,  by  U.  S.  Engineer,  Room  305  Southern 
Building,  Washington,  D.  C,  tor  fur- 
nishing and  placing  riprap  on  seawall 
foundation,  and  tor  furnishing  and  de- 
livering building  stone  Anacostia  River. 
D.   C. ;   advertised   in  Engineering  Record. 

Drainage — Tallahassee,  Fla.— Until  May 
29,  by  Board  Commissioners  of  the  Ever- 
glades, Drainage  District,  Tallahassee,  for 
following  construction:  Drainage  canal 
known  as  Dania  Canal;  improvement  of 
Miami  Canal,  between  Dock  and  the 
Junction  with  South  New  River  Canal; 
improvement  ot  South  New  River  Canal: 
advertised  in  Engineering  Record.  F.  C. 
Elliot,    Chief    Drainage    Engr. 

Seawall — Bay  St.  Louis,  Miss. — Reported 
desired  until  May  5,  by  Jos.  F.  Caze- 
neuve,  Chmn.  Bond  Commission,  for  an- 
chorage concrete  pile  seawall. 

Drainage — Cleveland,  Miss.— Until  May 
3  by  Board  Drainage  Commissioners  (J. 
C  Brooks,  Chmn.)  for  constructing  drain- 
age canals  in  Deeson  Drainage  Dist.,  main 
ditch  9.2  miles,  241,630  cu.  yd.  excav.; 
lateral  A  1.2  miles,  16,000  cu.  yd.  excav.; 
lateral  B  0.9  mile,  40,000  cu.  yd.;  lateral  C 
1  mile,  23,000  cu.  yd.  W.  W.  Boone, 
Engr.,  Deeson  Drainage  Dist. 

Drainage — Jackson,  Tenn. — Reported  de- 
sired until  May  13,  for  constructing  drain- 
age canai  15.552  ft.  long,  288,000  cu.  yd. 
excav. 

Drainage — Durand,  Mich. — Reported  de- 
sired until  May  9  at  Village  Hall  for  con- 
structing Holly  Drain,  including  three 
highway  bridges,  ditch  to  have  a  bottom 
width  ot  25  and  30  ft.  A.  H.  Reid,  Co. 
Drain  Comr.,  Flint. 

Ditches — Danville,  III. — Reported  desired 
until  May  8,  by  Commissioners  of  Brldg- 
man  Drainage  District,  Courthouse,  for 
constructing  ditches  to  include  56,048  ft. 
from  32  to  40  in.  tile.  Clark  &  Hutton, 
Baum  Bldg.,  Attorneys  tor  Dist. 

Drainage — Bloomfield,  Iowa. — Until  May 
29  by  I.  A.  Patterson,  Co.  Aud.,  tor  con- 
structing channel  in  Fox  River  Drainage 
Dist.  No.  1,  located  in  Davies  County,  to 
consist  of  approximately  592,717  cu.  yd. 
excav.,  length  of  ditch  13.5  miles;  cost 
$11,490.  Advertised  in  Engineering  Rec- 
ord.    H.   O.   Wray,   Engr.,   Bloomfield. 

Drainage — Garner,  Iowa. — Until  May  2  by 
Board  County  Supervisors  for  improving 
Drain  No.  7,  consisting  of  five  sections  of 
tile  work,  approximately  200,000  ft.  6  to 
42  in.;  also  29,000  ft.  of  8-tt.  base;  cost 
$212,215.     E.  P.  Hancock,  Co.  Aud. 

Ditches— BemldjI,  Minn.— Until  May  19, 
as  a  wjiole  or  separately,  by  J.  L.  George, 
Co.  Aud.,  for  constructing  Judicial  Ditch 
No.  25;  the  work  involves  construction  of 
223  miles  ditches,  revision  of  17  miles  of 
river,  3,371,259  cu.  yd.  excav.,  223  miles 
road  leveling,  culverts,  etc.  Cost  $406,770. 
Bids  tor  road  leveling  desired  separately. 
John  Burke,  Engr.,  Bemidji. 

Ditch— St.  Cloud,  Minn.— Until  May  13 
by  N.  Thomey,  Co.  Aud.,  for  constructing 
Ditch  No.  36,  to  consist  of  main  ditch,  116 
stations  in  length,  containing  67.488.52  yd.; 
12  branches,  containing  93,596.27  yd.;  one 
28-ft.  I-beam  bridge,  two  reinforced  con- 
crete culverts,  etc.;  cost  $14,487. 

Sluice  Gates — Malta,  Mont.— Until  May 
15  by  Dept.  of  Interior.  U.  S.  Reclamation 
Service,  Washington,  D.  C,  for  furnishing 
steel  and  c.-i.  sluice  gates,  gate  frames, 
lifting  devices  and  accessories  for  Milk 
River  Project.     A.  P.  Davis,  Ch.  Engr. 

Drainage — Angleton,  Tex. — Until  Mav 
19.  by  M.  N.  Perry,  Chmn.  Drainage  Com- 
missioners, -Angleton  District  No.  1,  for 
constructing  drainage  improvements,  con- 
sisting of  excav.  approximately  550,000 
cu.  yd.  dirt,  for  ditches,  clearing  and 
sn.iKRing  of  streams,  .and  constructing 
bridges  and  street  drains.  Williams  & 
Munson.    Attorneys.    Angleton. 

Cement — Denver,  Col. — See  "Miscella- 
neous." 
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Irrigation — Grand  Junction,  Col. — Until 
May  23  by  T.  S.  Reclamation  Service, 
Grand  Junction,  for  constructing  approxi- 
mately 3930  lin.  It.,  60  in.  diam.,  continu- 
ous wood  stave  pipe  for  the  Grand  Valley 
Irrigation  Project,  Col. 

Reclamation    Work — Wenatchee,    Wash. 

— Until  May  23,  by  Wenatchee  Reclama- 
tion District,  Wenatchee,  for  manufactur- 
ing and  laying  complete,  except  excavat- 
ing and  back  filling  5470  ft.  63  in.  rein- 
forced concrete  pipe  under  hydraulic 
head,  ranging  from  10  to  100  ft,  reinforc- 
ing to  provide  full  strength  required  with 
factor  of  safety  of  3;  also  for  approxi- 
mately 100  tons  •%-in.  two-piece  steel 
bands  complete  with  shoes  and  nuts  for 
60-in  wood  stave  pipe.  W.  T.  Knapp. 
Secy.  District. 

Drainage — Ottervllle,  Ont.— Until  May  10 
by  Ale.x.  McFarlane,  Clk.,  Township  So. 
Norwich,  for  constructing  CoUyer  Drain, 
9817  lin.  ft.  of  tile  drains  and  1475  lin.  ft. 
open  drain.     F.  J.  Ure,  Township  Engr. 

Dredging — Port  Hope,  Ont. — Until  May 
2,  by  R.  C.  Desrochers,  Secretary  De- 
partment Public  Works,  Ottawa,  for 
dredging  at  Port  Hope. 


PRICES  AND  LETTINGS. 
■kindicates  award  of  contract. 

Drainage — Brooklyn,  N.  Y. — Two  lowest 
bids  opened  April  17  by  Bd.  Health,  New 
York,  for  draining  and  ditching  land 
around  Jamaica  Bay  in  both  Kings  and 
Queens  Counties,  for  eliminating  of  mos- 
quitoes, submitted  by  R.  M.  Brown  &  C. 
R.  Simpson,  New  York,  at  J60,778,  and 
United  States  Drainage  &  Irrigation  Co., 
17  Battery  Place,  New  York,  at  $79,850. 

Dredging — Buffalo,  N.  Y. — Following 
are  two  lowest  bids  opened  by  Board  of 
Public  Works  (.Arthur  Kreinheder,  Supt.) 
for  dredging  Buffalo  River  from  Ohio 
Street  bridge:  Great  Lakes  Dredge  & 
Dock  Co.,  Morgan  Building,  $32,400,  and 
H.  S.  Kerbaugh,  Telephone  Building, 
$33,000. 

♦Dredging— New  York,  N.  Y.— Tuttle  & 
Raynor.  Eastport,  L.  I.,  N.  Y.,  secured 
contract  for  sand  pit  and  Jetty  construc- 
tion in  Great  South  Bay  (Patchogue 
River),  N.  Y.,  and  dredging  in  Browns 
Creek,  N.  Y.,  at  $20,353  (bids  opened  by 
U.  S.  Engineer,   New  York,  April  10). 

Pier — New  York,  N.  Y. — Following  are 
bids  opened  April  20  by  Department  of 
Docks  and  Ferries,  New  York,  for  con- 
structing pier  at  West  Fifty-sixth  Street, 
Contract  1509— (a)  freight  shed,  (b)  13,424 
sq.  yd.  asphalt  pavement,  (c)  total:  Penna 
Steel  Co.,  Steelton,  Pa.,  (a)  $498,100,  (b) 
$1.15,  (c)  $513,538:  Post  &  McCord,  101 
Park  Avenue,  (a)  $517,000,  (b)  $1.16,  (c) 
$532,572;  Snare  &  Triest,  Woolworth 
Building,  (a)  $519,500,  (b)  $1.15,  (c)  $535,- 
038;  W.F.  Plass  &  Bro.,  145  W.  Eighteenth 
Street,  (a)  $520,000,  (b)  $1.15,  (c)  $535,438; 
Teran,  Mahaney  &  Munro,  Grand  Central 
Terminal,  submitted  lowest  bid  for  heat- 
ing, at  $11,000,  and  J.  S.  Murphy,  353  E. 
Seventy-eighth  Street,  lowest  for  plumb- 
ing, at  $12,844. 

■A-Tunnel — Rochester,  N.  Y. — Dock  Con- 
struction Co.  of  Hoboken,  N.  J.,  con- 
tractors, have  started  construction  of  the 
horse  shoe  tunnel  for  Rochester  Ry.  & 
Light  Co.,  from  the  dam  above  Middle 
Falls  under  the  Genesee  River  to  the 
eastern  base  of  the  Lower  Falls,  a  dis- 
tance of  1550  ft.;  cost  estimated  at 
$750,000. 

.^Levee  —  St.  Joseph,  La.  —  Contract 
awarded  by  Fifth  District  Levee  Board 
to  Nicholson  &  Jones  for  150,000  cu.  yd.  of 
earthwork  at  15.43  cts.  per  cu.  yd. 

A-Dredglng — Huntington,  Ind. — Contract 
awarded  Wolcott  Dredging  Co.,  Lafayette, 
for  constructing  dredge  ditch,  together 
with  laterals,  about  12  miles,  at  $37,765. 

Dredging — Manistee,  Mich. — Lowest  bid 
opened  April  20  by  U.  S.  Engineer,  Grand 
Rapids,  for  dredging  in  Manistee  Harbor, 
Mich.,  about  57,000  cu.  yd.,  submitted  by 
Grelling  Bros.  Co.,  Green  Bay,  Wis.,  at 
17.5  cts. 

I^Steel  for  Pier — Ashland,  Wis. — Con- 
tract for  1625  steel  shapes  for  dock  of 
Minneapolis,  St.  Paul  &  Sault  Ste.  Marie 
R.  R.  awarded  Minneapolis  Steel  &  Ma- 
chinery Co.,  Minneapolis,  Minn. 

Dredging — Milwaukee,  Wis. — Lowest  bid 
opened  by  Bd.  Public  Works  for  dredging 
in  rivers  during  year  1916  submitted  by 
A.  H.  Vogel  of  Milwaukee  at  9.7  cts.  per 
8<j.  yd.;  total  cost  of  work  about  $35,000. 

♦  Drainage  —  Storm  Lake,  Iowa. — Con- 
tract for  constructing  open  ditch  in 
Drainage  District  No.  83,  Buena  Vista 
County,  Iowa,  about  160,000  cu.  yd.  earth 
excav.,  awarded  J.  F.  Reynolds,  304  Su- 
perior Street. 

•River  Improvement — Kansas  City,  Kan. 

— Contract  for  clearing  Kaw  River  award- 
ed by  Wyandotte  County  Commissioners 
to  Kansas  City  Bridge  Co.  of  Kansas  City, 
Mo.,  at  $21,498. 

♦Irrigation  —  Malta,  Mont.  —  Contract 
awarded  L.  W.  Dotson,  Glasgow,  Mont., 
for  earthwork  on  Bowdoln  Canal  and 
laterals  on  Milk  River  Project,  Mont,  for 
$9,106. 


♦  Irrigation  —  Poison,  Mont.  —  Contract 
awarded  C.  H.  Long  of  Poison,  for  earth- 
work and  structures  on  laterals  of  Jecke 
division,  Flathead  irrigation  project, 
Mont.,  at  $9,385. 

♦Wharf  —  Galveston,  Tex.  —  Contract 
awarded  by  U.  S.  Engineers  to  Charles 
Clark  of  Galveston  for  improving  wharf  at 
Port  Aransas  at  $7,000. 

♦Drainage — Port  Arthur,  Tex. — Condi- 
tional contract  awarded  by  city  (bids 
opened  April  12)  for  constructing  drain- 
age and  revetment  system  for  Port  Ar- 
thur to  Henry  J.  Cox  &  Co.  of  Alexan- 
dria, La.  Work  to  consist  of  200,000  cu. 
yd.  of  levees,  150,000  cu.  yd.  of  canals 
and  ditch  excavation,  150,000  ft.  creo- 
soted  pine  culverts  and  bridges.  J.  F. 
Coleman,  Consulting  Engineer,  920  Hi- 
Ijernia  Building.  New  Orleans,  La. 


New  York,  N.  Y. — By  Conner.s  Brothei-s, 
64  West  Eighty-eighth  Street,  New  York, 
N.  Y.,  to  let  contract  for  4  miles  of  over- 
head trolley  work,  advertised  in  Engi- 
neering Record. 

PRICES   AND    LETTINGS. 
iflndicates  award  of  contract. 

♦Tulsa,  Okla. — Contract  awarded  by 
Sand  Springs  Ry.  Co.  for  constructing  4 
miles  of  second  track  from  Crib  Springs 
to  Tulsa,  including  a  steel  span  bridge 
50  ft.  long,  to  J.  S.  Greer  of  Sand  Springs. 


ELECTRIC  RAILWAYS 


PROPOSED  WORK. 

Portland,  Me. — Chotaw  Power  &  Light 
Co.  incorporated  to  construct  and  oper- 
ate railways.  Capital,  $1,250,000.  Among 
incorporators:  S.  I.  Gould  of  Portland, 
and  E.   L.   Jones  of  Gorham. 

Morrlstown,  N.  J. — Morris  County  Trac- 
tion Co.  will  install  new  rotary  trans- 
former equipment  In  sub-station  near 
Dover. 

Newbern,  N.  C. — Newbern-Ghent  St. 
Ry.  Co.  contemplates  constructing  exten- 
■slon  into  Jones  County. 

Chilllcothe,  Ohio. — Hlllsboro,  Cynthlana 
and  Balnbridge  Traction  Co.  given  per- 
mission by  .State  Utilities  Commission  to 
issue  $1,700,000  bonds  for  building  trac- 
tion line   from   Hlllsboro  to   Chilllcothe. 

Cincinnati,  Ohio.— City  Council  April  18 
granted  franchise  to  Westend  Rapid 
Transit  Co.  for  a  7-mile  electric  line  from 
Anderson's  Ferry  to  the  city.  This  line 
will  serve  as  an  entrance  for  the  Cin- 
cinnati, Lawrenceburg  &  Aurora  Trac- 
tion Co.'s  line  and  is  being  promoted  by 
the  same  interests.  New  line  will  cost 
$800,000.  Construction  will  begin  about 
Sept.    1. 

Dayton,  Ohio. — Dayton,  Middletown  & 
Cincinnati  Traction  Co.  Incorporated  to 
construct  an  electric  railway  between 
Cincinnati  and  Dayton  via  SharonvlUe, 
Westchester,  Germantown,  Reading  and 
Bond  Hill.  Among  those  interested:  .1. 
G.  Miller  of  Westchester  and  R.  H.  BIU- 
ingslea  of  Bethany. 

Elkhart,  Ind. — Reported  Valley  Traction 
Co.  will  construct  a  9-mIle  interurban 
line.     H.    E.    Bucklin,    Elkhart,    Pres. 

Detroit,  Mich.— Highland  Park  &  Royal 
Oak  Railroad  Co.  granted  a  franchise  to 
construct  a  line  from  Highland  Park  to 
Royal  Oak.  Robert  E.  Barber  of  High- 
land Park  is  interested. 

Jollet,  111.— Reported  the  Illinois  Light 
&  Power  Co.  contemplates  constructing 
an  electric  railway  from  Jollet  to  Kanka- 
kee. Powers  &  Co.  of  Chicago,  111.,  said 
to  be  interested. 

Superior,  Wis. — Extensions  are  to  be 
made  to  the  street  car  systems  at  a  cost 
of  $125,000.  Address  J.  Carson,  Ch.  Engr., 
Duluth  Street  Ry.  Co.,  2631  W.  Superior 
Street,   Duluth,  Minn. 

St.  Paul,  Minn. — The  Dale  Street  car 
line  is  to  be  extended  from  Maryland  to 
Nebraska  Street. 

Columbus,  Kan. — The  Oklahoma  &  In- 
terstate Railway  has  received  a  franchise 
from  Council  to  construct  a  line  in  Co- 
lumbus. John  R.  Rose  of  Oklahoma, 
Pres. 

St.  Louis,  Mo. — St.  Louis  &  Jennings 
Railway  Co.  has  been  reorganized  to  ex- 
tend line  to  business  district  of  St.  Louis. 
The  company  Is  considering  constructing 
an  extension  to  Ferguson,  2%  miles  north 
of  Jennings. 

Tulsa.  Okla. — Surveys  have  been  made 
for  construction  of  an  Interurban  rail- 
way from  Tulsa  to  Coweta,  distance  of 
25  miles.  H.  D.  Patee  of  Tulsa  Is  Inter- 
ested. 

San  Francisco,  Cal. — Plans  and  specifi- 
cations will  be  presented  to  Bd.  of  Super- 
visors by  M.  M.  O'Shaughnessey,  City 
Engineer,  for  constructing  elevated  line 
adjacent  and  parallel  to  Market  St. 


BIDS    DESIRED. 

New  York,  N.  Y. — By  Public  Service 
Commission,  154  Nassau  Street,  New 
York,  for  three  sections  of  the  Fourteenth 
Street-Eastern  Rapid  Transit  Line,  which 
Is  operated  by  the  New  York  Municipal 
Railway  Corporation  under  Dual  System 
contracts.  Until  May  18  for  Contract  No. 
1.  In  Borough  of  Manhattan,  covering  por- 
tion of  the  line  extending  under  Four- 
teenth Street  from  Sixth  Avenue  to  Irving 
Place.  May  16  for  Section  No.  4,  and  until 
May  22  for  Section  No.  5;  both  sections 
are  In  Brooklyn,  extending  from  No.  Sev- 
enth .Street  and  Bedford  Avenue  to  Bush- 
wick  Avenue  and  Meserole  Street. 


RAILROADS 


PROPOSED  WORK. 

Bangor,  Me. — Eastern  Railroad  Co.  pro- 
poses constructing  a  railroad  from  Ban- 
gor to  Houlton,  distance  of  120  miles. 

New  York,  N.  Y. — Controller  Prender- 
gast,  Chairman  of  the  Board  of  Esti- 
mate's Committee  on  Port  and  Terminal 
Facilities  has  submitted  a  report  to 
Board  of  Estimates  and  Apportionment 
estimating  cost  of  eliminating  New  York 
Central  R.  R.  grade  crossings  on  West 
Side  at  $14,708,000.  Tracks  in  residential 
district  to  be  tunneled  and  In  the  com- 
mercial district  placed  on  elevated  struc- 
tures. 

Newark,  N.  J. — Grade  crossing  on  Peck- 
man  Town  Road  of  the  Erie  R.  R.  (R.  C. 
Falconer,  Supt.  Construction,  30  Church 
Street,  New  York),  through  Cedar  Grove 
Township  is  to  be  raised.  Frank  W. 
Crane,   Township   Engineer. 

Hagerstown,  Md. — Norfolk  &  Western 
R.  R.  (J.  E.  Crawford,  Ch.  Engineer, 
Roanoke.  Va.)  Is  considering  spending 
about  $60,000  In  improving  track  facilities 
in  Hagerstown. 

Wellsburg,  W.  Va.— Wellsburg  &  East- 
ern R.  R.  Company  incorporated  for  the 
purpose  of  constructing  a  railroad  from 
Wellsburg,  Brooks  County,  W.  Va.,  to 
Washington,  Pa.,  following  Buffalo  Creek; 
surveys  and  profiles  of  the  road  have 
been  completed.  H.  O.  Wells,  Pres.,  and 
Neil  Moran,  Secy,  and  Treas.  Schmidt  & 
Arbenz,  Attorneys,  Schmulbach  Building. 
Wheeling,  may  be  able  to  give  further  In- 
formation. 

Montgomery,  Ala. — Central  of  Georgia 
R.  R.  (C.  K.  Lawrence,  Ch.  Engr..  Savan- 
nah, Ga.)  and  Board  of  Commissioners 
are  considering  constructing  a  new  bridge 
lo  replace  wooden  structure  over  railroad 
tracks  on  Upper  Wetumpka  Road,  Inside 
lity  limits.  New  bridge  is  to  be  250  ft. 
long.  Nothing  very  definite  has  been 
done    about    the    matter. 

Columbia,  Ky.— Col.  J.  T.  Gathrlght, 
Louisville,  and  others  are  reported  Inter- 
ested In  the  construction  of  a  railroad 
from  a  point  on  Greensburg  branch  of 
Louisville  &  Nashville  R.  R.  to  Columbia, 
Adair  County,  a  distance  of  about  20 
miles,  and  to  cost  $450,000. 

Cleveland,  Ohio. — F.  A.  Pease  Engi- 
neering Company,  Marshall  Building,  is 
revising  plans  for  the  tunnel  to  be  con- 
structed under  Ontario  Street  from  East 
Twenty-second  Street  to  Public  Square, 
a  distance  of  about  1  mile,  for  the  Cleve- 
land &  Youngstown  R.  R.  This  tunnel 
is  in  connection  with  the  depot  and  700- 
room  hotel  to  be  erected  on  the  Public 
Square,  for  which  the  Crowell-Lundoft- 
Llttle  C6mpany,  1951  East  Ftfty-seventh 
Street,  have  contracts. 

Kenosha,  Wis. — The  Wisconsin  Rail- 
road Commission,  Madison,  decided  April 
20  that  all  main  tracks  of  the  Wisconsin 
Division  of  the  Chicago  &  North  Western 
R.  R.  (W.  H.  Finley,  Ch.  Engr.,  Chicago, 
III.)  be  elevated  from  a  point  south  of 
Selma  Avenue  In  town  of  Mt.  Pleasant 
south  of  the  city  to  a  point  north  of  the 
city  limits  in  the  town  of  Somers.  All 
grade  crossings  to  be  eliminated  and  sub- 
ways built  at  Selma,  Ashland,  Prairie. 
Grand  Avenues,  Collins,  Strong,  Eliza- 
beth, Pomeroy  Park,  Market,  Middle. 
Broad,  Bronson,  Division  and  North 
Streets.  Pedestrian  subways  will  be  pro- 
vided for  on  this  division  at  Garden 
Street  and  limit  streets  at  north  city 
limits.  Tracks  of  the  Kenosha  line  are 
to  be  elevated,  a  subway  provided  for 
on  Fremont  Avenue;  switch  tracks  at 
Main  Street  to  be  depressed  and  viaduct 
built  to  carry  Main  Street  over  tracks 
Change  in  the  tracks  and  building  of  via- 
duct will  necessitate  construction  of 
either  a  new  bridge  across  the  river,  or 
the  changing  of  grade  of  the  old  bridge. 
The  entire  cost,  including  land  damages, 
will  be  $1,600,000.  Cost  to  be  born  by 
railroad  company  within  their  right  of 
way  and  the  cost  to  the  city  all  work  out- 
side  of  the    right   of  way   of  lines. 

Davenport,  Iowa. — The  Milwaukee,  Bur- 
lington and  Davenport,  Rock  Island  & 
North  Western  Ry.  Co.  (O.  B.  Grant. 
Genl.  Mgr.,  Davenport)  at  meeting  of 
Levee  Improvement  Committee  agreed  to 
construct  a  union  passenger  station, 
freight  depot,  modern  yards,  team  tracks 
.and  depress  main  line  tracks  and  elim- 
inate grade  crossings  and  remove  from  In 
front  of  city  switch  tracks. 


St.  Paul,  Minn. — Directors  of  the  Chi- 
cago Great  Western  R.  R.  (C.  O.  Delo, 
Ch.  Engr.,  Chicago,  111.),  reported  con- 
sidering shortening  the  Minneapolis- 
Rochester  line  by  building  from  Roch- 
ester direct  to  Mantorville;  the  new  con- 
struction would  shorten  the  line  25  miles. 

Monett,  Mo. — Citizens  voted  $60,000 
bonds  to  be  used  In  building  a  link  in 
the  Springfield,  Joplin  &  Kansas  City  R. 
R.  Address   City    Clerk. 

BIDS    DESIRED. 

Cincinnati,  Ohio.— By  W.  C.  Cushlng, 
Ch.  Engr.  M.  of  W.,  S.  W.  System  Penn- 
sylvania R.  R.,  Pennsylvania  Station. 
Pittsburgh,  Pa.,  for  grading,  masonry 
and  street  work  needed  in  the  grade  cross- 
ing work  at  Delta  Avenue.  Contract  for 
superstructure  has  been  awarded. 


PRICES  AND  LETTINGS. 
iflndicatea  award  of  contract. 

♦  Marlon,  Ohio.— Contract  awarded  P. 
T.  Clifford  &  Son,  Valparaiso,  Ind.,  for 
work  on  Toledo  division  of  Pennsylvania 
It.  R.,  Involving  Shi  miles  of  grade  reduc- 
tion and  second-track  work  2  miles  north 
of  Marion. 

♦  Fort  Wayne,  Ind. — Contract  awarded 
by  Board  Public  Works  to  Brooks  Con- 
struction Company,  of  Ft.  Wayne,  for 
city's  portion  of  the  track  elevation  work 
on   Coombs  Street  at   $17,500. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED  WORK. 

Bristol,  Mass. — Plans  being  prepared  for 
a  $65,000  school  to  be  erected  at  Court 
and  Church  Streets.   Address  School  Board. 

New  Bedford,  Mass. — Plans  prepared  by 
Louis  E.  Destremps,  N-B  Theater  Build- 
ing, for  proposed  new  police  headquar- 
ters, approved  by  City  Property  Com- 
mittee, and  Mayor  Hathaway  was  in- 
structed to  negotiate  for  purchase  of  site: 
$150,000    available. 

Salem,  Mass. — City  Council  appropriated 
$110,000  to  erect  addition  to  Bowditch 
Street  School. 

Salisbury,  Mass. — At  recent  town  meet- 
ing It  was  voted  to  erect  a  central  school 
to  cost  $40,000.  Address  Clerk  School 
Board. 

Shelburne  Falls,  Mass.  —  Trustees  of 
Arms  Academy  voted  to  spend  $25,000  for 
erecting  two-story  and  basement  school 
north  of  present  site. 

Newport,  R.  I. — Preliminary  plans  pre- 
pared by  Hammett  B.  Seabury,  Spring- 
field, Mass.,  for  an  18-room  addition  to 
high  school;  also  a  central  heating  plant 
tb  heat  this  and  three  other  schools. 

Warwick,  R.  I. — The  Assembly  passed 
a  bill  authorizing  a  bond  issue  for  War- 
wick for  $100,000  for  constructing  three 
new  schools  and  additions  to  others. 

Albany,  N.  Y. — Governor  Whitman  April 
20  signed  bill  authorizing  the  State  Hos- 
pital Commission  to  Improve  and  enlarge 
Long  Island  State  Hospital;  cost,  not  to 
exceed    $30,000. 

Jamestown,  N.  Y. — Citizens  authorized 
Board  of  Education  to  spend  $39,000  for 
constructing  a  detached  heating  plant  on 
high  school  grounds  to  heat  the  High 
School  and  East  Second  Street  Grammar 
School. 

PIttsford,  N.  Y. — Plans  being  prepared 
by  Gordon  &  Madden,  300  Sibley  Block, 
Rochester,  and  William  G.  Kaelber,  asso- 
ciate architects,  for  two-story  and  base- 
ment, 70  X  160-ft.,  brick  and  steel  high 
.school;  estimated  cost  $70,000. 

Rensselaer,  N.  Y. — Common  Council  ap- 
proved plans  of  J.  D.  Shoemaker  of  Rens- 
selaer for  proposed  two-story  brick  and 
limestone  school  for  District  No.  1.  to  be 
erected  on  Washington  Street. 

Spring  Valley,  N.  Y. — Plans  being  pre- 
pared by  Ernest  Sibley,  Palisades  Park, 
N.  J.,  for  two-story  and  basement,  118  x 
56-ft.,  brick  and  stone  school  to  be  erect- 
ed on  North  Main  Street;  estimated  cost, 
$35,000.  George  M.  Brewer,  President 
Board  of  Education. 

Cedargrove,  N.  J. — John  Pierson  &  Son 
of  Perth  Amboy  engaged  by  Board  of 
Education  of  Cedargrove  Township  to 
prepare  plans  and  specifications  for  school 
addition;  cost  not  to  exceed  $25,000. 

Montclair,  N.  J. — Plans  being  prepared 
by  Starrett  &  Van  Vleck,  8  West  Fortieth 
Street,  New  York,  for  two  2-story  brick 
additions  to  Cedar  Avenue  School;  cost, 
$175,000.  Frank  J.  Taylor,  Secretary, 
Board  of  'Education. 

Morrlstown,  N.  J. — Citizens  voted  $73,000 
bonds  for  school  buildings  and  Improve- 
ments.    Address  Clerk  School  Board. 

Paterson,  N.  J.— Board  of  Education 
engaged  architects  to  prepare  plans  as 
follows:  H.  B.  Crosby,  First  National 
Bank  Building,  for  three-story,  42-room 
brick    school,     to    be    erected  •  at    Carroll 
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Street  and  Hamilton  Avenue,  costing 
{225,000,  and  Charles  E.  Sleight,  Romaine 
Building,  for  three-story.  16-room  brick 
school  at  Dixon  and  Caldwell  Avenues, 
costing  1125,000.  J.  F.  Dunphey.  Secre- 
tary Board  of  Education. 

Whitehouse  Station,  N.  J. — Erection  of 
four-room  school  and  auditorium,  costing 
approximately  $120,000,  contemplated  by 
Board  of  Education  of  Readington  Town- 
ship  (S.   J.   Dilts,  District  Clerk). 

Altoona,  Pa. — Mercy  Hospital  intends 
erecting  an  annex  to  present  group  of 
buildings:  cost  »50,000.  Address  Superin- 
tendent. 

Enola,  Pa. — EHection  to  be  held  latter 
part  of  May  in  East  Pennsboro  Township 
to  issue  »40,000  bonds  for  erecting  high 
school.  Address  Clerk  Board  of  Town- 
ship School  Directors,  Enola. 

Luzerne,  Pa. — Citizens  of  the  borough 
voted  $35,000  bonds  for  high  school.  Ad- 
dress Borough  Clerk. 

Connellsvllle,  Pa.— Citizens  voted  $250,- 
000  school  buildings  bonds.  Walter  G. 
Eccles.  New  Castle,  and  Harry  Altman, 
Uniontown,  engaged  as  architects  for  the 
two  schools.  High  school  cost  $170,000  and 
West  Side  Grade  $90,000. 

Northampton,  Pa. — Clyde  S.  Adams, 
1609  Arch  Street,  Philadelphia,  is  archi- 
tect for  two-story  school  to  be  erected  in 
Northampton  Heights. 

Philadelphia,  Pa. — School  bonds  amount- 
ing to  $2,500,000  sold  April  17  by  Finance 
Committee  of  Board  of  Education. 

Plans  completed  by  J.  Horace  Cook, 
City  Hall,  for  3-story  120  x  214-ft.  school 
to  be  erected  at  Fifty-fifth  and  Shestnut 
Streets. 

Nev»  Windsor,  Md.— Plans  being  pre- 
pared for  addition  to  Blue  Ridge  College; 
cost.  $25,000. 

Wilmington,  Del. — CiUzens  of  Du  Pont 
School  Dist.  of  Delaware  approved  plans 
for  a  $120,000  addition  to  Alexiz  I  du 
Pont   High  School. 

Lauray,  Va.— Citizens  voted  $200,000 
bonds  for  erecting  high  school,  .address 
Board  of  Education. 

Norfolk,  Va.— School  Site  Committee 
recommends  site  on  Eleventh  Street  and 
Llewellyn  Avenue  for  proposed  Boys 
High  School  Address  Board  of  Educa- 
tion. 

Portsmouth,  Va.— Washington  Magis- 
terial District  School  Board  approved 
plans  of  Ferguson,  Carlow  &  Taylor,  Roy- 
ster  Building,  Norfolk,  for  proposed  16- 
room  school  to  be  erected  at  South  Nor- 
folk:  cost  about  $35,000. 

Blltmore,  N.  C— Citizens  voted  $46,000 
bonds  to  erect  new  high  school.  Address 
School  Board. 

Florence,  S.  C— Board  of  Commission- 
ers of  Florence  School  District  engaged 
W.  J.  Wllkins  &  Co.  of  Florence  to  pre- 
pare plans  for  high  school  for  white  chil- 
dren, to  be  erected  on  Pine  Street,  and 
for  rebuilding  school  for  colored  children, 
destroyed  by  fire. 

Sanford,  Fia.— School  Board  sold  $75,000 
school  bonds. 

Montgomery,  Ala.— An  additional  dor- 
mitory Is  to  be  erected  at  Woman's  Col- 
lege of  Alabama  at  a  cost  of  $50,000. 

Shreveport,  La. — Election  wiU  be  held 
in  May  to  vote  $150,000  bonds  for  erecting 
a  school.     Address  Pres.   School  Bd. 

Jackson,  Miss.- The  Capitol  Commission 
engaged  Theodore  C.  Link,  Carlton  Build- 
ing, St.  Louis,  Mo.,  to  prepare  plans  for 
rebuilding  old  state  house  on  Capitol 
Avenue  at  a  cost  of  $125,000. 

McComb,  Miss. — Erection  of  a  school  to 
cost  about  $35,000  contemplated.  Address 
Board  of   Education. 

Tylertown,  Miss. — Contract  soon  to  be 
let  for  erecting  court  house  and  Jail  to 
cost  $76,000.     Address  County  Clerk. 

Bartlett,  Tenn.— Steps  being  taken  to 
erect  $25,000  school.  Address  Clerk  School 
Board. 

Kingston,  Tenn. — Plans  being  prepared 
for  a  $25,000  high  school.  Address  Clerk 
Board  Education. 

KnoxvMIe,  Tenn. — Reported  Carnegie 
Hall  at  Maryviile  College,  recently  de- 
stroyed by  fire,  will  be  rebuilt. 

Madisonvlile,  Tenn. — County  Court  of 
Monroe  County  voted  $50,000  bonds  for 
erecting  schools  at  Sweetwater,  Madison- 
vlile and  Telllco  Plains.  Address  County 
Clerk. 

Canton,  Ohio. — School  bonds  for  $168,000 
will  be  sold  May  11  by  W.  C.  Lane,  Clk. 
Board  Education. 

Cleveland,  Ohio. — City  Council  Commit- 
tees on  Parks  and  Finance  April  14  ap- 
proved Issue  of  $65,000  bonds  to  erect 
municipal  bathhouse  in  the  vicinity  of  St. 
Clair  Avenue  and  East  Fifty-fifth  Street. 

Board  of  Education  Is  having  plans  pre- 
pared for  additions  to  Tremont,  East 
Technical  High.  Memorial  and  South 
Clark  Avenue  Schools,  and  also  plans  for 
three  new  schools. 


Board  of  Education  April  17  sold 
$1,000,000  school  bonds. 

Plans  prepared  by  A.  C.  Edwards,  Union 
Building,  for  erecting  a  5-story  hospital 
on  Prospect  Avenue  for  Co-Operative  Hos- 
pital Association  at  cost  of  about  $300,000. 
Henry  A.  Becker,  Pres.,  and  F.  O.  Blazier, 
Secy. 

Fremont,  Ohio.— W.  W.  Sabin,  1900 
Euclid  Avenue,  Cleveland,  Is  architect  for 
two  buildings  for  County  Memorial  Hos- 
pital, which  is  to  be  brick  and  concrete 
and  cost  $125,000  with  equipment. 

Glrard,  Ohio. — Miller  &  Son,  Youngs- 
town,  engaged  to  prepare  plans  for  two 
eight-room  schools,  one  to  be  erected  on 
Morris  plat,  the  other  on  Smithsonian 
Avenue:  probable  total  cost  $70,000.  Ad- 
dress Board  of  Education. 

London,  Ohio. — The  State  Prison  Com- 
mission and  Governor  Willis,  at  Columbus, 
engaged  Richards,  McCarty  &  Bulford, 
Hartman  Building,  Columbus,  to  prepare 
plans  for  prison  on  state  farm  near 
London. 

Reily,  Ohio. — George  Barkman  of  Ham- 
ilton engaged  by  Trustees  of  Reily  Town- 
ship to  prepare  plans  tor  proposed  $30,000 
school. 

Sclotovllle,  Ohio. — School  bonds  for  $25,- 
000  will  be  sold  May  8  by  W.  B.  Halstead. 
Clk.  and  Treas.  Porter  Township  Rural 
School  Dlst. 

Somerset,  Ohio. — Rusk  &  Sheets,  145  N. 
High  Street,  Columbus,  engaged  to  pre- 
pare plans  for  $40,000  school.  Address 
School  Board. 

Van  Buren,  Ohio. — School  bonds  for 
$45,000  will  be  sold  May  1  by  Geo.  W. 
Connell.  Clk.  Allen  Township  Rural  School 
Dist. 

Huntington,  Ind. — School  bonds  for  $24,- 
500  will  be  sold  May  1  by  Trustees  Rock 
Creek  School  Dist.  (Burdge  H.  Hurd,  At- 
torney). 

Detroit,  IVIIch.— Health  Committee  of 
the  Board  of  Estimate  appropriated  $125,- 
000  for  a  new  unit  at  the  tuberculosis 
hospital. 

Grand  Rapids,  IMich. — H.  H.  Turner, 
Grand  Rapids,  is  architect  for  four-story 
fireproof  addition  to  the  Union  High 
School.  Address  Clerk  Board  of  Edu- 
cation. 

Jackson,  Mich.— Citizens  voted  $160,000 
bonds  for  erecting  new  hospital.  Address 
City  Clerk. 

Sault  Ste.  Marie,  Mich. — Erection  of 
hospital  on  Metzger  Heights  contem- 
plated; probable  cost  $60,000.  Address 
Secretary,  Civic  and  Commercial  Asso- 
ciation. 

Moiine,  iil. — Citizens  April  15  voted 
^0,000  bonds  to  erect  new  school  on  Sev- 
enth Street.     Address  Board  of  Education. 

Newell,  Iowa. — Beuttler  &  Arnold,  Se- 
curity Building,  Sioux  City,  engaged  to 
prepare  plans  for  a  high  school  to  cost 
about  $25,000.  Contract  will  be  let  the 
latter  part  of  May.  Address  School 
Board. 

Sioux  City,  Iowa. — Plans  being  prepared 
by  Beuttler  &  Arnold,  Security  Building, 
for  five-room  addition  to  Whittier  School, 
in  Morningside,  and  four-room  addition 
to  Hawthorne  School  in  Leeds;  total  cost 
approximately  $40,000. 

Albert  Lea,  Minn. — It  is  proposed  to 
erect  a  $25,000  centralized  school  in  East 
Chain  Township. 

Bird  Island,  Minn. — Citizens  voted  $58,- 
000  bonds  for  erecting  new  school.  Ad- 
dress  School   Board. 

Fairmont,  Minn. — Citizens  voted  to 
consolidate  six  school  districts  and  erect 
a  school  in  East  Chain  Township.  Ad- 
dress Clerk  Consolidated  School  Board, 
East  Chain  Township,  R.  F.  D.  Fairmont. 

Fergus  Falls,  Minn. — State  Board  of 
Control  at  St.  Paul  is  considering  im- 
provements at  the  Fergus  Falls  Hospital 
for  Insane  to  cost  $75,000. 

Goodiand,  Kan. — W.  E.  Hulse  &  Co.  of 
Hutchinson  engaged  to  prepare  plans  for 
proposed  $25,000  school.  Address  Clerk. 
School  Board. 

Kingman,  Kan. — Citizens  voted  $30,000 
bonds  to  erect  school.  Bonds  will  be  sold 
May  10.  W.  Murray,  President  Board  of 
Education. 

Ottawa,  Kan, — Steps  being  taken  to 
erect  a  $100,000  high  school.  Address 
SecretaiT   Board  of   Education. 

Fremont,  Neb. — Steps  being  taken  to 
erect  new  court  house;  cost  about  $100,000. 
Address  County  Clerk. 

Sioux  Falls,  S.  D.— City  will  vote  on 
Issuing  $126,000  bonds  for  erecting  city 
auditorium. 

Big  Spring,  Tex. — The  Attorney  General 
at  Austin  approved  a  bond  issue  of  $40,000 
for  Big  Springs  Independent  School  Dist. 

Fort  Stockton,  Tex. — Plans  completed 
by  M.  L.  Waller  &  Company,  Ft.  Worth, 
for  a  high  school,  cost  $40,000. 


iHouston,  Tex. — Contract  soon  to  be  let 
for  erecting  negro  school  costing  $45,000. 
Address  City  Secretary. 

McKinney,  Tex. — Election  to  be  held 
May  16  to  vote  $25,000  bonds  for  erecting 
a  ward  school. 

Wichita  Faiis,  Tex.  —  The  .\ttorney 
General  at  Austin  approved  a  $225,000 
issue  of  Wichita  County  courthouse  bonds. 

McAilen,  Tex. — Plans  completed  by  M. 
L.  Waller  &  Company.  Ft.  Worth,  for  a 
brick  and  reinforced  concrete  school  to 
cost  $60,000. 

Alva,  Okla. — Erection  of  a  high  school 
contemplated;  cost  $65,000.  Address  Bd. 
Education. 

Nowata,  Okia. — Election  will  probably 
be  held  to  vote  $50,000  bonds  for  erecting 
high  school.  Address  Clerk  Board  of 
Education. 

Woodward,  Okla. — Citizens  have  peti- 
tioned Mayor  to  call  election  to  vote 
$30,000  bonds  to  erect  city  hall. 

Colfax,  Wash, — Beezer  Brothers,  North- 
ern Bank  Building,  engaged  to  prepare 
plans  and  specifications  for  5-story,  brick 
and  stone  hospital  to  be  erected  for  Sis- 
ters of  Charity;  cost  $90,000.  Contract 
win  be  let  about  May  16. 

Corvaliis,  Ore. — J.  V.  Bennes,  Chamber 
of  Commerce  Building,  Portland,  engaged 
to  prepare  plans  for  brick  library  to  be 
erected  for  Oregon  Agricultural  College 
at  Corvaliis;   cost  about  $200,000. 

Milwaukle,  Ore.— Citizens  voted  $25,000 
bonds  for  erecting  a  school. 

Los  Angeies,  Cal. — Bd.  Supervisors  di- 
rected George  Low,  County  Architect,  and 
John  Schulz,  Consulting  Engineer,  to  pre- 
pare plans  for  3-story  concrete  and  brick 
juvenile    detention   home. 

City  Council  considering  erecting  a  de- 
tention home  for  women  prisoners;  cost, 
about    $40,000. 

Modesto,  Cai.— School  bonds  for  $200,- 
000  will  be  sold  May  9  by  Modesto  School 
Dist.     Hugh  Benson,  Co.  Clk. 

Piacentia,  Cal. — Election  will  be  held 
April  22  to  vote  $30,000  bonds  for  erecting 
B  school.     Address  Clerk  School  Dist. 

South  Pasadena,  Cal. — Board  Education 
contemplates  calling  an  election  to  vote 
on  issuing  $350,000  bonds  for  new  school 
buildings  and  sites.  Address  Clerk  Board 
Education. 

Visaiia,  Cal. — Election  will  probably  be 
held  to  vote  $100,000  bonds  tor  erecting  a 
grammar  school  and  two  primary  schools. 
Address  Clerk  of  School  Dist. 

Mt.  Pleasant,  Utah. — Contract  will  be 
let  in  June  for  erecting  school  for  which 
citizens  April  3  voted  $30,000  bonds.  John 
S.  Blair,  Clerk  Board  of  Education. 

Ottawa,  Ont. — Special  Committee  of 
Parliament  appointed  by  the  Government 
accepted  plans  of  Pearson  &  Marchand  of 
Toronto  for  the  new  Parliament  buildings. 
Contract  for  erecting  same  about  to  be 
let;   probable  cost  $1,500,000. 

Port  Credit,  Ont. — Citizens  reported  in 
favor  of  purchasing  site  and  erecting 
four-room  school,  to  cost  $30,000.  Address 
Clerk  School  Board. 

Caigary,  Alta. — Erection  of  an  armory 
building,  costing  $100,000,  contemplated. 
Address  R.  C.  Desroches,  Secretary,  De- 
partment of  Public  Works,   Ottawa,   Ont. 

The  Pas,  Man. — Provincial  Government 
lias  decided  to  erect  $60,000  community 
house  here. 


BIDS    DESIRED. 

Oldtown,  Me. — Reported  desired  until 
May  15  by  W.  E.  Mansur,  Archt.,  Bangor, 
for  erecting  school:   probable  cost  $40,000. 

Quincy,  Mass. — Reported  desired  until 
May  3  by  Thomas  Swlthln,  Comr.  Public 
Works,  for  erecting  two  schools,  each  two 
stories  and  basement,  165  x  115  ft.;  prob- 
able cost  $220,000.  Cleveland  &  Godfrey, 
15  Beacon  Street,  Boston,  Archts. 

Woonsocket,  R.  i. — Reported  desired  by 
city  until  May  12  for  erecting  an  8-room 
brick  school  on  the  Mercy  Ball  Estate 
site;  probable  cost  $40,000.  Walter  F. 
Fontaine,  Archt.,  Woonsecket. 

Madison  Barracks,  N.  Y. — Until  May  24, 
by  Quartermaster,  Madison  Barracks,  for 
furnishing  material  and  constnicting  one 
double  set  N.  C.  O.  Quarters,  advertised 
in  Engineering  Record. 

Rochester,  N.  Y. — Reported  desired  until 
.May  1  by  Board  Education  (J.  S.  Mullan, 
Secy.)  for  erecting  6-room  addition  to 
school  No.  28;  probable  cost  $22,000.  Gor- 
don &  Madden,  Archts.,  Sibley  Building. 

Spring  Lake,  N.  J — Reported  desired 
until  May  6  for  erecting  Ann  May  Me- 
morial Hospital  to  be  three  stories  and 
basement,  brick  and  stone.  Magazlner  & 
Potter.  Archts.,  603  Chestnut  Street, 
Philadelphia,  Pa. 

Arden,  Pa.— Until  May  29,  by  T.  J.  Un- 
derwood, Co.  Controller.  Washington,  for 
furnishing  material  and  erecting  a  two- 
story  brick  hospital  and  ward  building  at 
County   Home,    Arden. 


Northampton  Heights,  Pa. — Until  May  1 
by  Building  Committee,  Board  Educ. 
(George  E.  Borman.  Secy.),  for  erecting 
new  school.  Separate  bids  for  heating, 
plumbing,  etc.  Clyde  S.  Adams,  Archt., 
1509  Arch  Street,  Philadelphia. 

Washington,  D.  C— Until  May  18,  by 
U.  S.  Coast  Guard,  Washington,  D.  C. 
for  alterations  to  White  River  Coast 
Guard  Station,  and  launchway.  White 
River,  Mich.,  advertised  In  Engineering 
Record. 

Petersburg,  Va. — Until  May  1,  by  J.  M. 
Townsend,  Clk.  School  Board,  for  com- 
petitive plans  for  Petersburg  high  school. 

Pineviile,  W,  Va. — Reported  desired  un-    ■ 
til  June  8,  for  erecting  3-story  75  x  100-ft.     ^ 
courthouse.    Probable  cost,  $80,000.    H.  M 
Cline,  Chmn.  Board  Co.   Comrs. 

Newman,  Ga. — Reported  desired  until 
May  15,  by  Board  Education,  for  erecting 
166  X  66-tt.  school.  Probable  cost,  $40,000. 
H.  Bleckley,  Archt.,  Third  National  Bank 
Bldg. 

Atwater,  Ohio. — Until  May  13,  by  Board 
Education  (H.  H.  Wolf,  Clk.),  for  fur- 
nishing material  and  completing  first  ana 
second  stories  and  parts  of  basement  of 
public  grade  and  high  school.  L.  W 
Thomas,  Archt.,  305  Pythian  Building. 
Cleveland. 

Bristoiviile,  Ohio. — New  bids  desired  for 
erecting  the  school.  Bids  opened  April  15 
rejected  as  being  too  high.  R.  B.  Brock- 
ett,    Clk.    Bd.    of  Educ. 

Derby,  Ohio. — Reported  desired  until 
May  13  by  Board  Education  for  erecting 
two-story  and  basement,  55  x  85  ft.  school. 
Matheny,  Allen  &  Mounts,  Archts.,  Hunt- 
ington National  Bank  Building,  Columbus: 
probable  cost  $25,000. 

Kent,  Ohio.— Until  May  17,  by  Board 
Trus.  Kent  State  Normal  School  (John  A. 
McDowell,  Secy.),  for  erecting  women's 
dormitory    for    said    school. 

Lafayette,  Ohio. — Reported  desired  until 
May  6,  by  A.  L.  Buchanan,  Clk.  Board 
Educ,  for  erecting  high  school.  F.  S. 
Rusk  &  Cree  Sheets,  Archts.,  145  North 
High  Street,   Columbus. 

Lebanon,  Ohio. — Until  May  8  by  Board 
County  Commissioners  (M.  E.  Ross,  Clk.) 
for  erecting  Soldiers'  and  Sailors'  Memo- 
rial structure.  Bids  desired  for  labor  and 
material  as  a  whole  or  separately.  Bau- 
smith  &  Drainie,  Archts.,  ottice  of  County 
Auditor,  Lebanon. 

Lordstown,  Ohio, — Until  May  10,  by  C. 
S.  Fullerton,  Clk.  Board  Education,  for 
furnishing  material  and  erecting  fireproof 
school.  Separate  bids  for  plumbing,  heat- 
ing, etc.  Robt.  J.  Keich,  Archt.,  Room 
409  Western  Reserve  Bank  Building. 
Warren. 

Van  Buren,  Ohio. — School  bonds  for 
$45,000  will  be  sold  May  6  by  Board  Edu- 
cation. 

Greentown,  ind. — Reported  desired  until 
May  9  by  B.  T.  Ellis,  Township  Trus.  for 
erecting  2-story  and  basement,  58  x  72  ft. 
township  high  school;  probable  cost  $24,- 
000.  Elmer  E.  Dunlap,  Archt..  909  State 
Life  Building,  Indianapolis. 

Birmingham,  Mich. — Until  May  6,  by 
Clarence  Vliet,  Supt.  Schools,  for  erecting 
high  school.  Edw.  C.  Van  Leyen  and 
Edw.  Schilling,  1115-21  Union  Trust  Build- 
ing,   Detroit. 

Ecorse,  IVIich.— UntU  May  13,  by  F.  N. 
Vellnure,  Secy.  Board  Educa.,  for  erect- 
ing school.  Edw.  C.  Van  Leyen  and  Edw. 
A.  Schilling,  Archts.,  Union  Trust.  Build- 
ing,   Detroit. 

Ithaca,   Mich. — Until  May  6,    by  County 

Clerk,    for    erecting    the    Gratiot  (bounty 

Poor    House.      Edgar    M.    Wood,  Archt., 
.\lma. 

Wahjamega,  Mich. — Until  May  24.  by 
Board  Control  of  the  Michigan  Farm 
Colony  for  Epileptics,  care  of  Dr.  R.  R. 
Dixon,  Supt.,  Wahjamega,  for  furnishing 
material  and  erecting  patients'  cottage 
No.  5.  E.  R.  Dunlap.  Archt..  Hammond 
Building,  Detroit. 

Arthur,  Iil. — Reported  desired  until  May 
10  by  Board  Education  for  erecting  2-stor}- 
and  basement  school;  probable  cost  $60,- 
000.     I.  W.  Royer,  Archt.,  Urbana. 

Alta,  Iowa.— Until  May  6,  by  Board  Ed- 
ucation New  Fairview  Consolidated  School 
Dist.  for  erecting  school.  Separate  bids 
for   heating,    plumbing,    etc. 

Bancroft,  Iowa. — Until  May  3  by  Board 
of  Education  for  erecting  brick  and  stone 
school  costing  $35,000.  Charlee  Derman  & 
Co.,  Cedar  Rapids,  Archts. 

Boone,  Iowa. — Until  May  22  (readver- 
tlseraent)  by  Board  County  Supervisors, 
for  erecting  court  house.  Separate  bids 
for  heating  plant,  electrical  work,  etc. 
Norman  T.  Vorse,  Archt.,  S.  &  L.  Build- 
ing, Des  Moines.    J.  R.  Curry,  Co.  Aud. 

Cherokee,  Iowa. — Reported  desired  until  t 
May  2  by  Sioux  Valley  Hospit.il  Assoc. 
(James  Weart,  Chmn.)  for  erecting  two- 
story  and  basement.  38  x  70  ft.  hospital; 
probable  cost  $2.^.000.  Beuttler  &  Arnold, 
Archts.,  609  Se'curitv  Building.  Sionx  City. 
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Otranto,  Iowa.— Until  May  12  bv  F.  A. 
Oleason,  Secy.  Bd.  Educ,  for  erecting 
consolidated  school.  Separate  bids  for 
heating,  plumbing,  etc.  .1.  \V.  Trafer, 
Archt.,  Mason  City. 

Selma,  Iowa.— Until  May  22  (change  of 
date  from  May  15)  by  Consolidated  Inde- 
pendent School  Dist.  (R.  I^.  Schlotter, 
Secy.)  for  furnishing  material  and  erect- 
ing a  school.  H.  W.  Underbill  &  Co., 
Archts..  Bryant  Building,  Kansas  City, 
Mo. 

Silver  City,  Iowa.— Until  about  May  6 
by  Clerk  Board  Education  for  erecting 
briclv  school  to  cost  $42,000.  Edwins  & 
Edwins,   Archts..    Minneapolis,    Minn. 

Sulphur  Springs,  Iowa. — Reported  de- 
sired until  May  11  by  Board  Directors  Sul- 
phur Springs  Consolidated  School  Dist.  of 
Buena  Vista  County  (E.  P.  Wright,  Pres.) 
for  erecting  school.  Separate  bids  for 
heating,  plumbing,  etc.  Marten  &  Hos- 
kins.  Archts.,  Storm  Lalte. 

Bird  Island,  Minn.— Until  May  22  by  H. 
M.  Miekle,  Glk.  Independent  School  Dist. 
.\o.  64.  for  erecting  lireproof  scliool.  Sepa- 
rate bids  for  heating,  plumbing,  etc.  W. 
U  Alban,  Archt..  347  Endicott  Building, 
St.  Paul. 

Canby,  Minn.— Until  .May  11  by  Board 
Educ,  Consolidated  School  Dist.  .\"o.  30, 
tor  erecting  high  school  and  remodeling 
present  school.  Separate  bids  for  heat- 
ing, plumbing,  etc.  Kirby  T.  Snyder, 
Archt..  643  Plymouth  Building.  Minne- 
apolis 

Perham,  Minn — Until  May  15  by  Mike 
Goblirich,  Secy.  School  Board,  School  Dist. 
No.  44,  for  erecting  high  school  and  re- 
modeling old  high  and  grade  school. 
Separate  bids  for  heating,  plumbing,  sci- 
ence and  laboratory  equipment,  etc.  G.  L. 
Lockhart,  Archt..  285-288  Endicott  Build- 
ing, St.  Paul. 

St.  Paul,  Minn.— Until  May  1,  by  Au- 
gust Hohenstein,  Purchasing  Agent,  for 
erecting  the  McClellan  School,  including 
heating,    plumbing,    electric    work,    etc. 

Buffalo,  N.  D.— Until  May  3  by  School 
Board  for  erecting  high  school  in  Dist. 
.Vo.  38.  Separate  bids  for  heating,  plumb- 
ing, etc.  A.  H.  Foss.  Archt.,  Elbow  Lake, 
.Minn. 

Claire    City,    S.    D.— Until    May    12  by 

School    Board    (R.    O.    Gauper,    Clk.)  for 

erecting   high    and    grade    school.      D  A. 
Burnett,  Archt.,  Lidgerwood,  N.  D. 

Twin  Bridge,  Mont. — Reported  desired 
until  May  8  by  A.  M.  Alderson,  Secy. 
State  Board  Examiners.  Helena,  for  erect- 
ing dormitory  building  at  State  Orphan's 
Home,  PYed.  E.  Wilson,  Archt.,  Bozeman. 

Tahoka,  Tex. — Until  May  2  by  P.  H. 
.Vorthcross,  County  Clerk,  for  erecting  a 
t-story   fireproof   court    house. 

Keyport,  Wash.- Until  May  27,  by  Bu- 
reau Yards  and  Docks,  Navy  Dept.,  Wash- 
mgton,  D.  C,  for  constructing  brick  op- 
erating building  on  concrete  foundation 
with  tar  and  gravel  roof  at  Pacific  Coast 
Torpedo  Station 

Seattle,  Wash. — Reported  desired  until 
May  8  by  School  Board  for  erecting  two- 
story  addition  to  the  Queen  Anne  Grade 
School  at  Sixth  Avenue,  W  and  Lee  Street. 
.Separate  bids  tor  heating,  plumbing,  etc. 
Edgar  Blair.  1426  Jackson  Street,  Archt. 
Probable  cost  $50,000. 

Youngsvllle,  Cal. — Reported  desired  un- 
til May  3,  by  W.  F.  McClure,  State  En- 
gineer, Sacramento,  for  erecting  ten  hos- 
pital cottages  for  Veterans  Home  of 
California. 

Stockton,  Cal. — Reported  desired  until 
May  2,  by  W.  F.  McClure,  State  Engr., 
Sacramento,   for  erecting  armory. 

Montpeller,  Idaho. — Until  May  S  by 
Thomas  Barrett.  Qty  Clk.,  for  erecting 
oity  hall,  2  stories,  76  x  78  ft.,  concrete, 
brick  and  tile  construction;  probable  cost 
$60,000.  Boyer  &  Rogers,  Archts.,  Poca- 
tello. 

Markham,  Ont. — Until  May  12,  by  Mark- 
ham  Agricultural  Society  (Jas.  Torrance, 
i:hmn.  of  Committee),  for  erecting  build- 
ing SO  X  200  ft.,  suitable  for  Agricultural 
Hall. 


PRICES  AND  UETTINGS. 
itindicates  award  oj  contract. 

Ik'Hobaken,  N.  J. — Contrails  for  erect- 
ing addition  to  high  school  awarded  as 
follows;  General  construction,  to  M.  T 
Connolly  Contracting  Co..  2.18  Seven- 
teenth Street,  Jersey  City;  plumbing, 
James  A.  Mamell,  207  Washington 
Street,  Hoboken;  heatinK  and  ventilating, 
.lohn  H.  Cooney,  210  Fourth  Street,  Har- 
rison; electrical  work,  Lal'ointe  Elec- 
Irical  Co.,  65  Eighth  Street,  Hoboken; 
probable  cost,  $75,000.  R.  A.  Mamell, 
Bu.sineHS  Mgr.,  Board  of  Education. 

•Philadelphia,  Pa.— Contract  for  alter- 
ations and  addition  to  courthouse  build- 
ing on  Wood  and  Twelfth  Streets  award- 
ed James  P.  Farrell  &  Co.,  1621  Sansom 
Street:  cost,  $29,000. 


•Shenandoah,  Pa. — Contract  for  erect- 
ing three-story  brick  and  steel  high 
school  on  White  Street  awarded  John  J. 
O'Hearn    of   Shenandoah,    at    $108,400. 

•West  Chester,  Pa. — Contract  awarded 
by  State  Armory  Board  for  erecting  one 
and  two-story  brick  and  stone  armory 
building  to  Henry  L.  Brown,  1714  Sansom 
Street,  Philadelphia.  Philip  H.  Johnson, 
Archt..  Land  Title  Building,  Philadelphia. 

•  Danville,  Va. — Contract  for  erecting 
high  school  (bids  opened  April  10)  award- 
ed W.  A.  Gravely,  Danville,  at  $33,800. 
Pritchett    &    Henderson,    Archts. 

•  Valley  City,  N.  D. — Contract  for  con- 
structing U.  S.  Post  Office  awarded  Will- 
iam O'Neill  &  Son  Company,  Faribault, 
Minn.,  $69,072. 

•Wilmington,  N.  C. — Contract  for  con- 
structing U.  S.  Custom  House  and  ap- 
praiser's stores  and  court  house  at  Wil- 
mington awarded  Northeastern  Construc- 
tion Company,  225  Fifth  Avenue,  New 
York,  N.  Y.,  at  $368,400,  and  for  mechani- 
cal equipment,  except  elevators,  to  G.  A.- 
Kees  Domestic  Engineering  Company,  St. 
Paul.    Minn.,   at    $37,746. 

•Wilmington,  N.  C. — Eastern  Steel  Co., 
60  Broadway,  New  York,  N.  Y.,  secured 
contract  for  400  tons  of  steel  work  for 
the  Custom  House.  Northeastern  Con- 
struction Co..  225  Fifth  Avenue,  New 
York,    N.    Y.,   general   contractors. 

Savannah,  Ga. — Following  are  four  low- 
est bids  opened  April  11  by  city  for  con- 
structing the  auditorium:  E.  Morgan, 
Savannah,  $173,102;  R.  V.  Labatte,  Bir- 
mingham, Ala.,  $182,236;  Carroll  Blake 
Construction  Company,  Atlanta,  $188,386; 
Travers  Wood  Company,  Richmond,  Va., 
$200,800.  Seckinger  &  Garwes.  Savannah, 
submitted  lowest  bid  for  plumbing  at 
$8,425,  and  Barfleld  Chapman  Company, 
of  Savannah,  lowest  for  heating  and  ven- 
tilating at  $20,742.  L.  K.  Comstock  & 
Company,  New  York,  electric  wiring, 
$12,065.  Otis  Elevator  Company  only  bid 
on  elevator  at  $3,425.  Reported  plans  are 
to  be  revised. 

•  Bristol,  Tenn. — Contract  for  erecting 
central  high  school  awarded  bv  School 
Commission  to  William  H.  Bos'twick  of 
Jefferson  City  at  $48,000. 

•Knoxvllle,  Tenn. — Contract  for  erect- 
ing fifteen-room  addition  to  Moses  Schooj 
awarded  L.  A.  Galyon  &  Son.  932  S.  Ninth 
Street,  at  $39,630,  and  heating  and  plumb- 
ing to  Abler  Plumbing  Co. 

•Jackson,  Ky. — Contract  for  erecting 
brick  and  stone  Jail  (bids  opened  April  18) 
awarded  Little  Cleckler  Construction  Co., 
Anniston.  Ala.,  at  $25,225.  Alfred  Russell, 
County  Clerk. 

•Chllllcothe,  Ohio. — Contract  for  erect- 
ing school  awarded  as  follows:  General 
contract,  Sunnyside  Lumber  Co.  of 
Athens,  at  $25,486;  heating,  Columbus 
Heating  &  Ventilating  Co.,  Columbus,  at 
$2,169. 

•  London,  Ohio.— Contracts  for  erecting 
centralized  school  (bids  opened  April  15) 
awarded  by  Board  of  Education  (W.  F. 
Glass,  Clerk)  as  follows:  General  contract 
to  Martin  Construction  Co.,  $39,500;  heat- 
ing, Columbus  Heating  &  Ventilating  Co., 
$5,250;  plumbing,  Hoffman  Conklin  Co.. 
$4,000.     Bidders  of  Columbus. 

•Salem,  Ohio. — Contract  for  completing 
new  high  school  building  on  Garfield  Ave- 
nue awarded  Walker  &  Curley  Company, 
Bessemer  Building,  Pittsburgh.  Pa.,  at 
$36,000. 

•Urbana,  Ohio. — Contracts  for  erecting 
high  school  in  Urbana  Township  Rural 
School  District  (bids  opened  April  8) 
awarded  as  follows:  General  contract  to 
H.  C.  McCall,  Worthington,  $25,827;  heat- 
ing and  ventilating,  the  McGinnes  Com- 
pany, Pittsburgh,  Pa.,  $4,759;  plumbing 
and  sewerage,  Stephenson  &  Mong, 
Piqua,  $1,895.  B.  F.  Dixon,  Clerk  Urbana 
Township   Board   of  Education. 

•Seymour,  Ind. — Contract  for  construct- 
i!3^  ^-  .?•  Po^'  Office  awarded  Callahan- 
Mandl   Company,   Chicago,   111.,   at  $49,70o. 

•South  Bend,  Ind.— Contract  for  erect- 
ing library  for  Notre  Dame  University 
awarded  Bedford  Stone  &  Construction 
Co  ,  Indianapolis;  steel  to  Hugh  J.  Baker, 
Indianapolis;  sheet  metal  work,  Joseph 
Lauber,  South  Bend;  cement  work,  Mar- 
quette Cement  Co.,  La  Salle,  III.;  terra 
cotta.  Northwestern  Terra  Cotta  Co., 
Chicago,  111.  Estimated  cost,  $175,000. 
Edward   Tilton,    Archt.,    South   Bend. 

•Canton,  III.— Contract  awarded  G.  W. 
Perkins,  Canton,  for  erecting  grammar 
school,  at  $38,840,  and  for  heating  and 
plumbing  to  Buckley  &  Bowen,  of  Canton, 
at  $10,984. 

•Carbondale,  III.— Contract  for  erecting 
auditorium  at  Southern  Illinois  Normal 
School  awarded  English  Bros.,  Champaign, 
111.;  cost  about  $100,000. 

•  Eau  Claire,  Wis.— Contracts  for  erect- 
ing Second  Ward  School  awarded  by 
Board  of  Education  as  follows:  General 
contract,  Farnum  Brothers,  Minneapolis, 
Minn.;  plumbing,  Garrigan  &  O'Brien, 
Faribault,  Minn.;  wiring,  Kelly  Construc- 
tion Co.,  Eau  Claire.  Volkman  &  Han- 
cock.  Archts.,  106%  Grand  .\ve. 


•Galva,  Iowa. — Following  are  four  low- 
est bids  opened  April  11  by  School  Board 
(F.  E.  Baumgardner,  Pres.),  for  erecting 
school:  J.  F.  Leefers  Co.,  Cedar  Rapids, 
$46,522  (awarded  contract);  Tom  Parks, 
Storm  Lake,  $51,878;  Western  Construc- 
tion Co.,  Iowa  City,  and  G.  A.  Shannon 
&  Son,  Chippewa  Falls.  Wis.,  each  bid 
$52,000. 

•  Inwood,  Iowa. — Contract  for  erecting 
two-story  brick  and  stone,  fireproof  school 
awarded  Zack  Eyers,  Le  Mars;  heating 
and  plumbing,  Mathey  &  Co.,  Le  Mars; 
total  cost,  about  $35,000.  Beuttler  & 
Arnold,  Archts.,  Security  Building,  Sioux 
City. 

•Waukon,  Iowa. — Contract  for  erecting 
a  high  school  at  Waukon  awarded  to  La 
Crosse  Steel  Constr.  Co.  of  La  Crosse, 
Wis.,  at  about  $50,000. 

•  Faribault,  Minn. — Contract  for  alter- 
ations to  State  School  for  Blind  (bids 
opened  by  State  Board  of  Control,  St. 
Paul)  awarded  as  follows:  General  con- 
tract, John  P.  O'Neil,  $34,898;  heating  and 
plumbing,  P.  J.  Gallagher,  $6,252;  electric 
work,  C.  W.  Turner,  $760.  Bidders  of 
Faribault. 

•St.  Paul,  Minn. — Contracts  awarded 
as  follows  by  City  Board  of  Control  for 
erecting  addition  to  east  wing  of  men's 
building  at  City  Hospital,  costing  $34,336; 
General  contract,  C.  Ash  &  Sons,  New 
High  School  Building,  South  St.  Paul; 
plumbing,  Richter  Plumbing  Co.,  St.  Paul; 
electric  wiring  and  fixtures.  Electric  Con- 
struction Co.,   174   East  Sixth  Street. 

•Devils  Lake,  N.  D.—  Contract  for 
erecting  high  school  (bids  opened  April 
11)  awarded  Dinnie  Bros.,  Grand  Forks,  at 
$34,285.  Address  Secretary  Board  of  Edu- 
ation. 

•Clark,  S.  D. — Contract  for  erecting 
High  School  awarded  Gray  Construction 
Co.  of  Watertown  at  $25,999. 

Arkadelphia,  Ark. — Following  are  four 
lowest  bids  opened  April  19  by  Supervis- 
ing Architect,  Washington,  D.  C.,  for 
constructing  post  offlce^(a)  limestone,  (b) 
sandstone:  George  W.  Stiles  Construction 
Company,  Chicago,  111.,  (a)  $15,847,  (b) 
$47,817;  H.  F.  Doyle,  Cottonplant,  Ark., 
(a)  and  (b)  $44,850;  George  A.  Shaul, 
Seneca,  Kan.,  (a)  $44,847;  Algernon  Blair, 
Montgomery,  Ala.,  (a)  $44,872;  R.  S. 
Moore,  Lafayette,  Ind.,  (b)  $48,000;  W. 
G.  Carter  Company,  Chicago,  111.,  (b)  $49,- 
672. 

•Abilene,  Tex. — Contract  for  erecting 
girl's  dormitory  at  Simmons  College 
awarded  to  R.  C.  Lewis  of  Abilene  at 
about    $40,000. 

•Georgetown,  Tex. — Contract  for  erect- 
ing science  building  at  Southwestern 
Univ.,  3-story  fireproof,  112  x  70  ft., 
awarded  A.  O.  Harvey,  1123  Granger 
Street,  Fort  W^orth,  and  for  heating, 
plumbing  and  lighting  to  John  L.  Martin, 
Austin.  M.  L.  Waller,  412  Dan  Waggoner 
BIdg.,  Fort  Worth.  Archt.;  A.  Dee  Simp- 
son. Secy.   Board  Trustees. 

Delta,   Okla. — See   "Proposed   Work." 

•Aberdeen,  Wash. — Contract  for  con- 
structing U.  S.  Post  Office  awarded  Hen- 
rickson    &    Company,    Seattle.    Wash.,    at 

$74,058. 

•Seattle,  Wash.  —  Contract  awarded 
Northwest  Steel  Co.,  Portland,  Ore.,  for 
190  tons  of  steel  for  building  at  University 
of  Washington. 

Los  Angeles,  Cal. — Lowest  bid  opened 
April  13  by  Bd.  of  Education  for  general 
contract  for  brick  and  concrete  school  on 
Marengo  Heights  site  submitted  by  Alta 
Planing  Miil  Co.,  1812  Industrial  Street, 
at  $26,346.  R.  H.  Farrell,  Archt.,  1437 
San    Pedro    Street. 

Napa,  Cal. — Lowest  bid  for  erecting  the 
cottage  for  men  and  women  at  Napa  State 
Hospital,  near  Napa,  submitted  by  L.  G. 
Bergren  &  Son,  Hearst  Building,  San 
Francisco,  at  $26,262. 

•San  Francisco,  Cal. — Contracts  award- 
ed O.  Monson,  1734  Tenth  Avenue,  for 
erecting  northeast  wing  of  gan  Francisco 
Hospital  at  $184,374,  and  for  the  nurses' 
home  at  $25,437,  and  Charles  H.  Hock  of 
San  Francisco  for  the  brick  and  terra 
cotta  work  at  $59,730  and  $9,985  respec- 
tively. 

•  Prescott,  Ariz. — Contracts  for  erecting 
court  house  fbids  opened  April  15)  award- 
ed as  follows:  General  contract,  Rogers 
&  Ashton,  Denver,  at  $180,000;  heating 
and  plumbing.  J.  D.  Potter  Plumbing  & 
Heating  Company,  Denver,  Col.,  at  $17,- 
195;  electric  work,  Vyne  Bros.,  Prescott, 
$3,100;  metal  doors  and  trim.  Interior 
Metal  Mfg.  Company,  Jamestown,  N.  T., 
at  917,400;  metal  windows,  U.  S.  Metal 
Products  Company,  Los  Angeles,  Cal., 
$7,237.  R.  Bleeeker,  Clerk,  Board  Super- 
visors. 


PRIVATE  BUILDINGS 


PROPOSED  WORK. 

Boston,  Mass. — Bankers  Realty  Invest- 
ment Co.  will  erect  an  ll-story  business 
building  on  State  Street  and  Atlantic 
Avenue.     Dinsmore  &  Le  Clare,  Archts. 


Holyoke,  Mass. — Plans  being  prepared 
by  C.  E.  Nuitt,  8  Wall  Street,  Worcester, 
for  the  Immaculate  Conception  Church. 

Worcester,  Mass.  —  United  Wholesale 
Grocery  Co.  will  erect  4-8tory  concrete 
warehouse  on  Grafton  Street  to  coat 
$40,000. 

Providence,  R,  I. — The  Rhode  Island  Co. 
(H.  W.  Sanborn,  Ch.  Engr.,  Providence) 
is  to  construct  a  freight  terminal  at  E:ddy, 
Richmond  and  Point  Streets,  at  cost  of 
about  $75,000. 

Albany,  N.  Y.— Young  Men's  Hebrew 
Association  contemplates  erecting  club 
building  to  cost  approximately  $100,000. 
Morris  Sherman,  Franklin  Street,  in 
charge. 

Brooklyn,  N.  Y.- Plans  filed  for  erect- 
ing following  buildings;  6-story  loft 
building  on  Third  Avenue  and  Thirty- 
sixth  Street  for  Bush  Terminal  Company, 
Forty-third  Street;  cost  $450,000;  2-story 
brick  theater  and  roof  garden  on  Fifty- 
first  Street  and  Third  Avenue  for  Mystic 
Theater  Company,  5108  Third  Avenue, 
cost  $100,000. 

Plans  prepared  by  Shampan  &  Shara- 
pan,  772  Broadway,  Brooklyn,  for  sut- 
story  apartment  house  to  be  erected  on 
Ross  Street  and  Marcy  Avenue  for  I. 
Motchcam;   cost,    $50,000. 

Buffalo,  N.  Y. — Plans  completed  by 
Lansing,  Bley  &  Lyman,  Prudential 
Building,  for  two-story  and  basement, 
brick  and  terra  cotta,  384  x  80-ft.  .store 
and  office  building  to  be  erected  at  Dela- 
ware Avenue  and  Chippewa  Street  for 
Robert  W.  Pomeroy,  Fidelity  Building, 
and  Ralph  G.  Wright;  estimated  cost. 
$100,000. 

Canton,  N.  Y. — Masons  considering 
plans  for  three-story  store  and  lodge 
building;  cost  about  $35,000. 

Lockport,  N.  Y. — Common  Council  has 
approved  petition  of  New  York  Central 
Railroad  (George  W.  Kittredge,  Ch. 
Engr.,  New  York)  to  close  two  unused 
streets  on  the  west  side  and  in  return 
said  railroad  will  erect  new  freight  house 
at  cost  of  $1100,000;  also  pave  one  of  the 
city's  leading  highways  from  the  business 
section  to  the  site  of  new  terminals. 

New  York,  N.  Y. — Society  for  Relief  of 
the  Destitute  Blind,  Amsterdam  Avenue 
and  104th  Street,  contemplate  erecting 
new  building  at  Grand  Boulevard  and 
193rd  St.,  to  cost,  including  site,  $190,000 
Lewis  Spencer  Morris,  Treasurer,  32  Lib- 
erty Street. 

Plans  filed  for  erecting  following  build- 
ings; 13-story  fireproof  apartment  build- 
ing at  31  East  Seventy-second  Street  for 
31  East  Seventy-second  Street,  Inc.,  cost 
$275,000,  Rouse  &  Goldstone,  Archts.,  38 
West  Thirty-second  Street;  5-story  brick 
store  and  apartment  building  at  54  Ver- 
milyea  Avenue  for  Marva  Realty  Corp.. 
cost  $55,000,  Irving  Margon,  Archt.,  370 
East  149th  Street;  two  5-story  brick 
apartments  at  184th  Street  and  Broad- 
way for  Number  One  Realty  Company, 
total  cost  J80,000,  Maximilian  Zipkes, 
Archt.,  405  Lexington  Avenue;  8-story 
fireproof  apartment  building  at  40  West 
Eighty-fourth  Street  for  40  West  Eighty- 
fourth  Street,  Inc.,  cost  $100,000,  George 
F.  Pelham,  Inc.,  Archt.,  30  East  Forty- 
second  Street;  3-story  fireproof  garage 
at  Washington  Avenue  and  160th  Street 
for  Concourse  Improvement  Company, 
cost  $50,000,  Samuel  J.  Kessler.  Archt. 
232  East  165th  Street;  4-8tory  fireproof 
garage  at  West  End  Avenue  and  Sixty- 
fourth  Street  for  New  York  Central  Rail- 
road Company,  cost  $75,000,  J.  C.  Cocker 
Archt.,  2017  Fifth  Avenue;  12-story  fire- 
proof store  and  loft  building  at  44  East 
Thirty-second  Street  for  Hasco  Building 
Company,  cost  $250,000,  Walter  HasfeU. 
Archt.,  245  West  Fifty-fifth  Street;  two 
5-story  brick  tenements  at  165th  and 
Faile  Streets  for  Adavine  Construction 
Company,  total  cost  $120,000,  Charles  B 
Meyers,  Archt.,  1  Union  Square;  ll-story 
and  basement  addition  at  415  Fifth  Ave- 
nue for  Charles  Scrlbner,  cost  $150,000 
Ernest  Flagg.  Archt..  109  Broad  Street 

New  York,  N.  Y. — Plans  being  prepared 
by  Warren  &  Wetmore.  16  E.  Forty-seT- 
enth  Street,  for  a  hotel  to  be  erected  at 
Forty-third  Street  and  Lexington  .\ve- 
nue  for  Bowman  Hotel  Corporation;  cap- 
ital $4,000,000.  J.  McE.  Bowman,  Pro- 
prietor of  the  Biltmore  Hotel,  is  inter- 
ested. 

Rochester,  N.  Y. — Plans  being  prepared 
by  Leon  Stern,  Chamber  of  Commerce 
Building,  for  two-story  and  basement, 
brick  and  steel  seed  warehouse  to  be 
erected  by  Mandeville  &  King.  186  East 
Main  Street. 

Rochester,  N.  Y.— Central  Presbyterian 
Church  will  remodel  Sunday  School  build- 
ing at  estimated  cost  of  $80,000. 

East  Orange,  N.  J. — Neil  J.  Convery.  9 
Clinton  Street,  Newark.  Is  architect  for 
three-story  apartment  building  to  be 
erected  on  Park  Avenue;  cost  $40,000. 

Jersey   City,    N.   J.— Casino   Realty  Co 
Jersey   City,    will    erect   on    Baldwin    and 
Hoboken    Avenues    an    apartment    house 
77  X  104  ft. 

Jersey  City  Grocery  Co..  3  Prince 
Street,  will  erect  four-story,  concrete 
warehouse,  250  x  100  ft.,  at  Eighth  and 
Division    Streets. 
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Morrittown,  N.  J. — Reported  contract 
will  be  let  about  middle  of  May  by  New 
York  Telephone  Co.,  for  erecting  an  ex- 
change building  here,  requiring  150  tons 
of  steel. 

Perth  Am  boy,  N.  J. — Mowbray  &  Uffln- 
B«r,  6S  Liberty  Street,  New  York,  en- 
SaKSd  to  prepare  plans  for  three-story, 
brick  and  stone  bank,  store  and  office 
building  to  be  erected  at  Smith  &  Maple 
Streets  for  Perth  Amboy  Savings  Insti- 
ture;    cost.    $100,000. 

Union  Hill  (P.  O.  Weehawken),  N.  J.— 
Plans  being  prepared  by  John  P.  Mess- 
mer,  610  Summit  Avenue,  Weehawken, 
for  two-story  brick  clut)house  to  be  erect- 
ed in  Union  Hill  for  Palisade  Council, 
No.  387,  Knights  of  Columbus:  cost,  ap- 
proximately 130.000.  Dr.  H.  H.  Tj-ndall, 
Chairman,    Building   Committee. 

West  New  York  (P.  O.  Weehawken) 
N.  J. — Charles  Goldberger,  415  Lewis 
Street.  Union  Hill,  will  erect  four-story, 
brick  tenement  house,  25  x  90  ft.,  at 
Park  .\ venue  and  Seventh  Street;  cost, 
)2S.0O0. 

Harrisburg,  Pa. — ^Five-story,  52  x  210-ft. 
addition  is  to  be  erected  in  rear  of  Dives, 
Pomeroy  &  Stewart  Dept.  store.  (W.  M. 
Bennethum,    Mgr.) 

Chisuk  Emuna  Congregation  will  erect 
a  140,000  synagogue  at  Sixth  and  Forster 
Streets.  Joseph  Claster,  Pres.  Building 
Committee. 

Hecktown,  Pa. — Dryland  Church  Is  to 
•rect  a  {30,000  building. 

Meadvllle,  Pa.— Erie  R.  R.  Co.  (R.  C. 
Falconer.  Supt.  Constr.,  50  Church  Street, 
New  York.  N.  Y.)  plans  erection  of  140.000 
freight  house  here. 

NIcetown,  Pa. — Midvale  Steel  Co.  plans 
erecting  a  3-story  office  building. 

Philadelphia,  Pa. — Contract  soon  to  be 
let  for  erecting  five-story  and  basement, 
25  z  153-ft.,  reinforced  concrete  and  brick 
warehouse  at  124  North  Second  Street, 
for  C.  B.  Porter  Company.  Engineers. 
Frank  C.  Roberts  &  Co.,  Real  Estate 
Trust  Building. 

Plans  being  prepared  by  E.  F.  Durang 
4b  Son,  1200  Chestnut  Street,  for  threc- 
Btory,  42  x  135-ft.,  brick  and  stone  con- 
vent building  to  be  erected  at  Thirty- 
eighth  and  Spring  Garden  Streets  for  St. 
Agatha's    Parish. 

De  Armond,  Ashmead  &  Bickley,  618 
Chestnut  Street,  are  architects  for  ten- 
story,  brick,  steel  and  concrete  bank 
building  to  be  erected  at  20  South'  Fif- 
teenth Street  for  Franklin  Trust  Co. 

Plans  being  prepared  by  George  Nat- 
tress,  1129  Walnut  Street,  for  three-story. 
stone  parish  house  to  be  erected  at  Ger- 
mantown  for  St.  Michael's  Episcopal 
Church. 

Bunting  &Shrigley,  603  Chestnut  Street, 
prepared  plans  for  4-story  building  to  be 
erected  at  1431  Chestnut  Street  for  Logan 
Trust  Company. 

Plans  being  prepared  by  Ballinger  & 
Perrot,  Methodist  Building,  for  a  4-story 
parochial  school  to  be  erected  at  Belgrade 
and  Westmoreland  Streets  for  R.  C. 
Church  of  the   Nativity. 

Plans  being  prepared  by  Baldwin  & 
Pennington,  601  Professional  Building, 
for  a  5-8tory,  30  x  72-ft.  building  to  be 
erected  at  220  N.  Howard  Street  for  Cohen 
A  Hughes,  316  N.  Howard  Street.  Cost, 
$40,000. 

Flans  being  prepared  for  5-story  build- 
ing to  be  erected  at  Fifteenth  and  Walnut 
Streets  by  F^ank  E.  Hahn. 

Pittsburgh,  Pa.— O.  M.  Topp,  Jenkins 
Building,  engaged  to  prepare  plans  for 
$40,000  church  to  be  erected  at  Hamilton 
and  Brushton  Avenues,  East  End.  for  St. 
Stephens'  Evangelical  Lutheran  Church. 

Washington,  Pa. — Second  Presbyterian 
Church  will  erect  an  edifice  to  cost  about 

g '8,000.       A.     H.     Mclllvane.     member     of 
ulldlng  Committee. 

Baltimore,  Md. — Plans  being  prepared 
by  Baldwin  &  Pennington,  Professional 
Building,  for  5-story,  30  x  72-ft.  building 
for  Cohen  &  Hughes;  cost,  about  $40,000. 

Spartanburg,  8.  C. — Reported  plans 
being  prepared  for  six-story,  fireproof 
hotel  which  W.  T.  Finch  Intends  erecting 
on  site  of  former  City  Club  house  on  East 
Main  Street,  to  be  used  as  an  annex  to 
Finch  Hotel  on  South  Liberty  Street; 
probable  cost  $75,000. 

Sumter,  S.  C. — Reported  Harby  &  Co. 
(A.  C.  Phelps,  Sumter,  Gen.  Mgr.)  con- 
templates erecting  a  warehouse  on  Wash- 
lnR«on,  Oakland  and  Council  Streets.  ■ 

Miami,  Fla. — Baptists  propose  erecting 
«  chtirch  costing  $75,000.  Address  Dr.  J. 
L.  White,  Pastor. 

Tampa,  Fla. — C.  W.  Green  and  C.  D. 
Perchl  of  Tampa  and  George  W.  Gandy 
of  Petersburg,  planning  to  erect  theater 
building  on  Franklin  Street  to  cost  $50,000. 

Birmingham,  Ala.  —  Joy  &  Gallup, 
Archts..  Birmingham,  it  is  reported,  de- 
sire bids  on  erecting  building  for  Bir- 
mingham News;  contract  for  excavation 
has  been  let 

New  Orleans,  La. — ^Mas  Blanche  Com- 
pany will  erect  a  6-8tory  fireproof  addi- 
tion to  their  department  store  on  Canal- 
Street. 


Clarksville,  Miss. — Methodists  propose 
erecting  a  $40,000  church. 

Shreveport,  La. — Plans  being  prepared 
for  an  auditorium  building  with  a  seating 
capacity  of  4800,  to  cost  about  $150,000. 
Address  M.  E.  Dodd,  Chrmn.  Building 
Committee,    Shreveport. 

Rubenstein  Bros.,  Shreveport,  pur- 
chased site  and  will  erect  a  six  or  eight- 
story    building. 

Chattanooga,  Tenn.  —  C.  P.  Holden, 
Mackinac  Island,  Mich.,  intends  erecting 
a   250-room    hotel   here. 

Louisville,  Ky. — Plans  of  Loomis  & 
Hartmann,  Todd  Building,  approved  by 
Louisville  Turngemeinde  Association  for 
erection  of  2-story  clubhouse;  cost  about 
$50,000. 

Cleveland,  Ohio. — Plans  filed  for  $25,000 
addition  to  new  Holy  Cross  Home  for 
Crippled  Children,  at  9014  Cedar  Avenue. 
Bishop  W.  A.  Leonard,  of  the  Episcopal 
Diocese   of   Ohio,    in    charge. 

Cleveland,  Ohio. — Newburg  Heights  Ma- 
sonic Temple  will  erect  a  3-story  brick 
temple  costing  about  $65,000  at  8910  Miles 
Avenue. 

Plans  being  prepared  by  Walker  & 
Weeks,  1900  Euclid  Avenue,  for  a  ?25,000 
dwelling  to  be  erected  at  Cleveland 
Heights  for  Max  Bellman,  10628  Ashbury 
Avenue. 

Plans  being  prepared  by  Walker  & 
Weeks,  1900  Euclid  Avenue,  for  a  $30,000 
dwelling  to  be  erected  for  H.  D.  Horwitz. 
Hotel  Statler. 

R"ichardson  &  Tost,  354  Rockefeller 
Building,  are  architects  for  Mall  moving 
picture  theater  to  be  erected  at  Superior 
Avenue  and  East  Third  Street  at  a  cost 
of  $60,000.  Louis  Becht,  260  Superior 
Avenue,  Owner. 

C.  N.  Hickok,  3922  Prospect  .\venue. 
reported  planning  erecting  a  $50,000  dwell- 
ing on  Colt  Road  near  Lake  Shore  Boule- 
vard. 

Reported  Mrs.  Pauline  Roth,  Cleveland 
Heights,  will  erect  three  apartment 
houses  each  costing  $25,000,  on  Lanca- 
shire Road,   Cleveland  Heights. 

Bloomlngton,  Ind. — Monroe  Lodge,  No. 
22,  F.  &  A.  M.,  has  purchased  site  and 
will  erect  two-story,  stone  Masonic  Tem- 
ple, including  assembly  hall,  reception 
rooms,  library,  gymnasium  and  rest 
rooms;  cost,  $40,000. 

Evansville,  Ind. — Hadi  Temple,  Mystic 
Order  of  Shriners,  has  appointed  com- 
mittee to  select  site  for  new  mosque  tem- 
ple, to  cost  about  $100,000. 

Fort  Wayne,  Ind. — Charles  Weather- 
hogg,  Hamilton  National  Bank  Building, 
is  architect  for  $30,000  school  hall  build- 
ing to  be  erected  for  St.  Paul's  Roman 
Catholic  Church.  Rev.  H.  F.  Joseph 
Kroll,    Pastor. 

Rochester,  Ind. — L.  H.  Sturges,  Board 
of  Trade  Building,  Indianapolis,  engaged 
to  prepare  plans  for  Methodist  Church,  to 
cost   $30,000. 

Mlshawaka,  Ind. — Dr.  E.  H.  Sutherland 
of  Mishawaka,  proposes  erecting  $30,000 
sanitarium  for  mental  science  on  the  east 
bank  of  Lake  Manitou. 

Chicago,  III. — Plans  prepared  by  Roy 
France,  155  N.  Clark  Street,  for  erection 
of  a  5-story,  150  x  100  ft.,  store  and  apart- 
ment house  at  Greenview  and  Birchwood 
Avenues  for  Charles  F.  Henry;  cost 
$230,000. 

Peoria,  III.  —  Lehmann  Building  Co. 
(Charles  V.  O'Hern.  224  West  Virginia 
Street,  Secretary)  proposes  erecting  10  or 
12-story  fireproof  office  building  at  Main 
Street  and  Jefferson  -Avenue. 

Madison,  Wis. — Piper  Brothers  of  Madi- 
son have  purchased  Madison  Hotel  site  at 
Mifflin  and  Plnckney  Streets,  and  propose 
erecting  six  or  seven-story  fireproof  busi- 
ness building. 

Milwaukee,  Wis. — Leenhouts  &  Guthrie, 
<24  Jefferson  Street,  are  architects  for 
four-story  and  basement,  60  x  120-ft.,  tile. 
brick  and  reinforced  concrete  apartment 
building  to  be  erected  on  Van  Buren  and 
Knapp  Streets  for  Van  Buren  Realty  Co.; 
cost,  about  $60,000. 

Davenport,  Iowa. — See  "Railroads." 

Fort  Dodge,  Iowa. — Contract  soon  to  be 
let  for  erecting  seven-story,  fireproof, 
brick,  reinforced  concrete  floors,  bank  and 
hotel  building,  at  Central  Avenue  and 
Eighth  Street,  for  Iowa  Savings  Bank 
(E.  J.  Breen,  President);  probable  cost. 
$160,000. 

Minneapolis,  MIn. — Fifth  Church  of 
Christ  (Scientist),  300  Twelfth  Avenue, 
Southeast,  will  spend  $50,000  for  comple- 
tion of  Interior  of  ediflre. 

H.  J.  Olsen,  1300  Linden  Avenue,  North. 
will  erect  a  8-story  brick  apartment 
house. 

St.  Paul,  Minn.— C.  W.  Briggs.  3421 
Humboldt  Avenue  South,  will  erect  a  two- 
story  flat  on  Fairvlew  and  Ashland  Ave- 
nues,   costing   $25,000. 

Plans  prepared  by  A.  H.  Stem,  Endi- 
cott  Building,  for  a  15-8tory  concrete 
fireproof  hotel  to  be  erected  at  Jackson 
and  Third  Streets,  and  cost  $2,300,000. 

Plans  being  prepared  by  A.  H.  Stem, 
Endicott  Building,  for  a  building  for  St. 
Paul    Athletic    Club,    to   cost    $650,000. 


Kansas  City,  Kan. — Erection  of  a  com- 
munity building  for  Hebrew  Assoc,  is  con- 
templated, at  cost  of  $100,000.  Jacob 
Billikoopf  of  Jewish  Educational  Inst. 
said    to    be   interested. 

Topeka,  Kan. — Reported  Knights  and 
Ladies  of  Security,  Topeka,  will  erect 
ten-story  office  building  on  Kansas 
Avenue. 

Reported  Commercial  Club  contem- 
plates erecting  at  Seventh  Street  and 
Kansas  Avenue  a  club  house  costing 
$100,000. 

Lewlstown,  Mont. — Bank  of  Fergus 
County,  Montana  Hardware  Company  and 
associated  interests  planning  erecting  six- 
story,  90  X  100  ft.  fireproof  building  to 
replace  the  Commercial  Building  recently 
destroyed  by   fire;   probable  cost  $200,000. 

Kansas  City,  Mo.— A  $1,000,000  ten-story 
hotel  contemplated  here,  probably  in 
vicinity  of  Twelfth  Street  and  Grand 
Avenue.  J.  T.  Donegan,  5049  Delmar 
Avenue,  St.  Louis,  reported  interested. 

St.  Louis,  Mo. — Mortgage  Trust  Co. 
(T.  W.  Bennett.  Pres.),  Broadway  and 
Pine  Streets,  will  erect  at  Ninth  Street 
and  Washington  .4venue  and  lease  to 
Hotel  Statler  Co.,  a  17-story  hotel;  cost, 
including    site,    $2,000,000. 

Paris,  Tex. — W.  B.  Wise,  Paris,  intends 
replacing  brick  buildings  on  Lamar  Ave- 
nue destroyed  by  recent  fire  with  rein- 
forced concrete  and  steel  buildings,  chief 
among  which  is  to  be  the  Grand  Theater, 
costing  $75,000. 

J.  H.  Gooch,  Clarksville  Street,  intends 
erecting  on  Clarksville  and  Rusk  Streets 
a  grocery  store  costing  $100,000. 

First  Baptist  Church  has  decided  to 
erect   at    $50,000   edifice.      Address   Pastor. 

Soap  Lake,  Wash. — Keported  plans 
being  prepared  tor  a  sanitarium  and  surg- 
ical laboratory  which  D.r.  E.  G.  Enberg 
of  Soap  Lake  and  associates  propose 
erecting;    cost   $250,000. 

Spokane,  Wash. — Elks  Lodge  contem- 
plating erecting  new  building  to  cost 
$125,000.      William    F.    Connor,    Secretary. 

Portland,  Ore. — Contract  soon  to  be  let 
for  erecting  three-story  and  basement. 
100  X  100-ft.  reinforced  concrete  and 
terra  cotta  bank  building  at  Sixth  and 
Stark  Streets  for  U.  S.  National  Bank  of 
Portland.  A.  E.  Doyle,  Archt.,  Worces- 
ter Building. 

Plans  being  prepared  for  6-story,  50  x 
100-ft.  brick  apartment  building  to  be 
erected  on  Tenth  and  Yamhill  Streets  for 
Morris  Taylor  of  Portland:  estimated  cost 
$60,000. 

Anaheim,  Cal. — Contract  will  be  let 
about  May  10,  by  Eugene  Durfee,  Nagle 
Bldg.,  for  erecting  a  3-stdfy  steel  and 
brick  office  and  bank  building  at  (Jenter 
and  Los  Angeles  Sts.  for  First  Natl.  Bank. 

Los  Angeles,  Cal. — A.  Wackerbarth,  202 
N.  Main  Street,  engaged  to  prepare  plans 
for  a  three-story  brick  apartment  and 
store  building,  50  &  150  ft.  at  Adams  and 
La  Salle  Streets,  for  E.  F.  Gerecht,  411 
Fay    Building. 

Plans  prepared  for  two-story  brick  bak- 
ery building,  150  x  150  ft.,  to  be  erected 
at  Beaudry  Avenue  and  Mignonette 
Street,  for  Davis  Standard  Bread  Co.,  532 
South  Beaudry  Avenue. 

Long  Beach,  Cal. — Plans  being  prepared 
by  H.  H.  Anderson,  18  Moody  Building, 
for  two-story  brick  theater,  150  x  50  ft, 
to  be  erected  at  30  Pine  Street,  for  B.  W. 
Bollinger,  Cashier  First  Natl.  Bank, 
Orange:  cost,  about  $50,000. 

Los  Angeles,  Cal. — Plans  being  prepared 
by  Morgan,  Walls  &  Morgan,  1136  Van 
.N'uys  Building,  for  11-story  and  base- 
ment reinforced  concrete  hotel,  120  x  80 
ft,  to  be  erected  at  Sixth  Street  and 
Grand  Avenue,  for  Frank  Simpson,  1032 
Ingraham  Street.  First  unit  to  be  con- 
.structed   will  be   60   x   80   ft. 

Pasadena,  Cal. — Plans  being  prepared 
by  Cyril  Bennett,  234  Boston  Building,  for 
a  two-story  concrete  and  hollow  tile  stor- 
age building,  140  x  82  ft.,  to  be  built  by 
day  labor,  on  Broadway  near  Colorado 
Street,  for  B.  O.  Kendall  Co.,  67  North 
Raymond  Avenue. 

Bertram  G.  Goodhue,  2  West  Forty- 
seventh  Street,  New  York,  N.  Y.,  en- 
gaged to  prepare  plans  for  concrete  music 
hall  to  be  erected  on  grounds  of  Throop 
Inst.  Technology,  for  Pasadena  Music  and 
Art  Association;    cost,   about  $150,000. 

San  Francisco,  Cal. — Market  Street 
Realty  Co  incorporated  with  $3,000,000 
capital,  and  will  erect  moving-picture 
theater  at  Fourth  and  Market  Streets. 
Charles  Schlesslnger,  Mills  Building,  re- 
ported  Interested. 

VIsalla,  Cal. — Plans  being  prepared  for 
a  five-story  fireproof  hotel,  90  x  117  ft, 
of  about  125  rooms,  to  be  erected  at  Main 
and  Church  Streets,  for  J.  .Sub  Johnson, 
Visalia;  cost,  $135,000. 

Miami,  Ariz. — Plans  being  prepared  by 
Henry  A.  Jaasted,  Tucson,  for  three-story 
reinforced  concrete  Y.  M.  C.  A.  building, 
97   X   170   ft;   probable  cost.    $75,000. 

Wallace,  Idaho. — A  three  or  five-story 
brick  business  liuildlng  is  to  be  erected 
at  Cedar  and  Sixth  Streets  by  J.  W. 
Tabor  of  Wallace  and  others:  cost  about 
$60,000. 


BIDS    DESIRED. 

Hoosick  Falls,  N.  Y.— Until  May  2,  by 
Building  Committee  of  United  Lodge  No. 
509,  I.  O.  O.  F.,  Hoosick  Falls  (Arthur 
O.  Curtis,  Secy.),  for  erecting  building 
for  said  lodge. 

Reading,  Pa. — Until  May  5.  by  Board 
Trustees  of  Hope  Rescue  Mission,  for 
erecting  fireproof  mission  building  at  Sec- 
ond and  Court  Streets.  Wm.  White, 
Secy.  Bldg.  Committee.  J.  Earl  Hick- 
man, .Archt.,   119  South  Fifth  Street. 

Cincinnati,  Ohio. — Until  May  27,  by 
Elzner  &  Anderson,  Archts.,  Ingalls  Build- 
ing, for  erecting  a  Y.  M.  C.  A.  building. 
Bids  desired  for  each  branch  of  work 
separately  or  for  all  branches  collectively 
in  lump. 

Rochester,  Ind. — Until  May  10  for  erect- 
ing Trinity  Evangelical  Church.  Address 
Rev.  George  C.  Pullman,  Pastor. 

Fairmont,  Minn. — Until  May  8  for  erect- 
ing fireproof  addition  to  the  Bullard  Hotel. 
Separate  bids  for  heating,  plumbing,  etc. 
G.  A.  E.  Luedtke,  Owner.  George  Pass  & 
Sons,  Archts.,  Manltato. 

Rochester,  Minn. — Until  May  12  by  Ma- 
sonic Temple  Assoc,  for  erecting  three - 
story  fireproof  building  for  said  associa- 
tion. Separate  bids  for  heating,  plumbing, 
etc.  F.  H.  Ellerbe,  Archt,  Endicott 
Building,  St   Paul. 

Port  Colbourne,  Ont. — Until  May  1  (ex- 
tension of  date  from  April  15),  by  Build- 
ing Committee  (E.  P.  Johnson.  .Secy.), 
(or  erecting  ,St.  James  Church. 


PRICES  AND   LETTINGS. 
irindicates  award  of  contract. 

*New  York,  N.  Y.— C.  T.  Wills,  Inc.,  2f6 
Fifth  Avenue,  has  secured  contract  for 
erecting  store  and  office  building  at  509 
Vifth  Avenue,  for  Thomas  L.  Sturges 
Estate:  estimated  cost  $200,000.  Herman 
Lee  Meader,  Archt.,  2  West  Thirty-third 
Street. 

■AHackensack,  N.  J. — Contract  awarded 
Kerber  Construction  Co.  of  Hackensack, 
for  erecting  three-story  and  basement, 
brick,  limestone  and  terra  cotta  commer- 
cial building  for  Public  Service  Corpo- 
ration:   cost,    approximately    $50,000. 

-^Colllngdale,  Pa. — Contract  for  erect- 
ing school  and  auditorium  for  St.  Joseph 
Parish  on  Bartram  Avenue  awarded 
James  P.  Farrell  &  Co.,  Inc..  Lippincott 
Building,    Philadelphia,    at    $32,150. 

■AHarrisburg,  Pa.  —  Stapf  &  Benfer. 
Harrisburg,  secured  contract  for  erecting 
St.  Lawrence  German  Catholic  Church; 
cost,    $40,000. 

^^Contract  awarded  Harold  A.  Hippie. 
Room  15,  Harrisburg  National  Bank 
Building,  for  erecting  a  service  building 
for  Keystone  Motor  Car  Company,  South 
Cameron  Street,  at  about  $25,000. 

-^Marcus  Hook,  Pa. — Contract  awarded 
Harry  Brocklehurst,  512  W.  Norris  Street, 
Philadelphia,  for  erecting  45  brick  work- 
ingmen's  houses  in  industrial  village  of 
.\merican  Viscose  Co.  here.  Ballinger  & 
Perrot,  .\rchts.,  Philadelphia. 

-^Philadelphia,  Pa. — Contract  awarded 
Stacy  Reeves  &  Sons,  2011  Market  Street, 
tor  erecting  68  x  300-ft.,  six  story,  brick 
addition  to  department  store  of  Straw- 
bridge  &  Clothier,  827  Market  Street;  cost, 
$125,000. 

■^Contract  awarded  Henry  P.  Schneider, 
:!712  York  Road,  for  erecting  two-story 
and  basement  131  x  91  ft,  hall  and  store 
building  on  Germantown  Avenue  and  Ve- 
nango Street  for  George  F.  Stumpflg;  cost. 
$40,000. 

■^Contract  awarded  H.  E.  Grau  Co..  1707 
Sansom  Street,  for  erecting  warehouse 
for  American   Radiator  Co.;   cost.   $25,000. 

■A-Contract  awarded  William  Steel  & 
Sons  Co..  1600  Arch  Street  for  erecting 
seven-story  and  basement,  brick,  terra 
cotta  and  reinforced  concrete,  139  x  240 
ft.,  warehouse  and  one-story,  brick  and 
concrete,  226  x  110  ft,  garage  at  Twenty- 
third  and  Walnut  Streets,  for  John  Wana- 
maker;  cost  $656,000.  . 

■:(tContract  awarded  Benjamin  F.  Ben- 
nett Building  Company,  123  S.  Howard 
Street,  for  erecting  a  fireproof  steel  and 
concrete  building  for  Baltimore  Oil  En- 
gine Company,-  Eastern  Avenue  and 
Thirty-first  Street.  Cost  $40,000  Wal- 
ter M.  Gieske.  Archt,  65  Guther  Building. 

-A-Plttsburgh,  Pa. — Contract  awarded  W. 
E.  Rell  for  erecting  for  Richard  Jennings. 
Jr.,  a.  $.tO.O00  residence  in  Irwin  Drive, 
Edgewortli. 

♦Wayne,  Pa. — Contract  for  erecting 
school  for  St.  Katharine  of  Slonna  Parish 
awarded  John  McShain,  Philadelphia,  at 
$25,985. 

-A-Baltlmore,  Md, — Contract  for  erecting 
apartment  house  on  Charles  Street  and 
University  Parkway  for  Charlton  .apart- 
ment Co.  awarded  Charles  L  Stock- 
hausen  Co.,  Marine  Bank  Building. 
Parker.  Thomas  &  Rice,  Archts..  Union 
Trust  Building. 

■*Tlfton,  Ga.— Contract  for  erecting 
building  for  Bank  of  Tifton  awarded  to 
Southern  Ferro  Concrete  Co.  of  .Atlanta. 
Exterior  to  he  marble.  Edwards  &  Say- 
ward,  Archts..  Atlanta. 
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-^Cleveland,  Ohio.  —  Contract  reported 
awarded  Turner  Construction  Co..  Buf- 
falo. N.  Y..  tor  erecting  a  iiigli  level 
freight  terminal  on  W.  Ninth  Street  and 
Lal<eside  Avenue  to  cost  $1,000,000. 
George  T.  Bishop,  1206  Williamson  Bulld- 
ing.  interested. 

Cleveland,  Ohio. — See  Detroit,  Mich. 

Portsmouth,  Ohio. — Following  are  four 
lowest  bids  opened  by  Trustees  of  Fourth 
Street  Methodist  Church  for  erecting  new 
edifice  on  Logan  Street  and  Franklin 
Avenue:  Harrison  Smith,  Huntington, 
$29,750;  Portsmouth  Construction  Co.. 
Portsmouth,  $31,304;  W.  F.  Carson. 
Portsmouth.  $33,363;  H.  F.  Cook,  Ports- 
mouth. $33,994. 

♦Toledo,  Ohio. — Contract  awarded  To- 
ledo Engineering  &  Construction  Co.,  Sec- 
ond National  Bank  Building,  for  erecting 
three-story  and  basement,  semi-fireproof 
lodge  building  on  Broadway  and  Colburn 
Street  for  Viking  Lodge,  892,  I.  O.  O.  F. ; 
cost,  about  $60,000. 

VIncennes,  Ind. — Albert  Schnuck.  Vin- 
cennes,  submitted  lowest  bid  for  erecting 
Masonic  Temple  on  Fifth  Street  and 
Broadway,  at  $29,900.  John  W.  Gaddis. 
Archt.,  Vincennes. 

-♦Detroit,  Mich.  —  Contract  awarded 
American  Bridge  Co..  Beecher  &  M.  C. 
R.  R.,  for  300  tons  of  steel  for  the  J.  B. 
Book  buildings  at  Detroit,  and  575  tons 
for  the  addition  to  Gilsey  House  at  Cleve- 
land,  Ohio. 

♦Marlln,  Tex. — Contract  awarded  F.  A. 
Caperton  for  erecting  two-story  and  base- 
ment hospital  for  Dr.  W.  H.  Allen;  cost 
$25,000. 

♦  Long  Beach,  Cal.-^Contract  awarded 
J.  C.  Beer,  Ocean  and  Falcon  Avenues, 
for  a  three-story,  brick  store  and  apart- 
ment building,  81  x  60  ft.,  and  one-story, 
brick  store,  60  x  60  ft.,  to  be  erected  on 
Pike  and  Chestnut  Place,  for  E.  B.  Camp- 
bell; cost,  about  $40,000. 

♦Los  Angeles,  Gal. — Contract  awarded 
F.  L.  Somers,  1415  Baker  Detwiler  Build- 
ing, for  erecting  four-story  and  basement 
reinforced  concrete  warehouse,  80  x  200 
ft,  at  Second  Street  and  Central  Avenue, 
for  E.  P.  Bosbyshell;  owner  to  furnish 
materials.  W.  J.  Saunders.  Archt.,  319 
Laughlin   Bldg. 

♦Moose  Jaw,  Sask. — Contract  for  con- 
structing Standard  No.  2  stations  for  C. 
P.  R.  R.  awarded  A.  G.  Creelman  &  Co.. 
City  Market  Wharf,  Vancouver,  B.  C. 
F.  C.  Macnabb,  Division  Engineer,  C.  P. 
R  .   Moose  Jaw,   Sask. 

♦Vancouver,  B.  C. — Contract  awarded 
Grant,  Smith  &  McDonald,  Seattle,  Wash., 
for  erecting  proposed  brick  and  terra 
cotta  Joint  passenger  station  for  Great 
Northern  and  Northern  Pacific  Ry.  on 
False  Creek,  Vancouver. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED  WORK. 

Hudson,  Mass.  —  The  Wottoquottoe 
Worsted  Co.,  Hudson,  is  to  build  a  one- 
story  brick  addition.  75  x  180  ft. 

Blnghamton,  N.  Y. — Plans  being  pre- 
pared by  T.  I.  Lacey  &  Son,  Kilmer 
Building,  for  moving  picture  theater, 
four  stores  and  cigar  factory  building,  of 
concrete  and  steel,  to  be  erected  at  Court 
and  Jay  Streets,  by  William  H.  Ogden. 
of  W.  E.  Ogden  &  Co.,  80  State  Street; 
cost,  about  $25,000. 

Buffalo,  N.  V. — Plans  filed  for  erecting 
four-story  reinforced  concrete  addition  to 
plant  of  Pierce-Arrow  Motor  Car  Com- 
pany at  Elmwood  Avenue  and  New  York 
Central  R.  R.  Belt  Line;  estimated  cost, 
$100,000. 

Hornell,  N.  Y. — Reported  Charles  M. 
Crook  of  CatskiU  is  planning  to  erect 
brick  plant  here;  probable  cost  $150,000. 

Schenectady,  N.  Y. — The  51  x  312-ft. 
brick  factory  to  be  erected  for  General 
Electric  Company  will  be  done  by  day 
labor;  estimated  cost,  $25,000.  Plans  also 
being  prepared  for  two  additional  factorv 
buildings. 

Syracuse,  N.  Y. — Taber  &  Baxter.  Gur- 
ney  Building,  are  architects  for  two-story 
44  x  144-ft.,  mill  con.struction,  brick  addi- 
tion to  plant  of  Lefever  Arms  Company 
on  Maltby  Street;  estimated  cost,  $25,000. 

Harrison,  N.  J. — Henry  Ford,  Detroit, 
Mich.,  has  secured  a  site  near  here  on 
which  he  intends  erecting  first  unit  of  a 
plant  costing  $1,000,000,  and  plans  for 
which  have  been  prepared. 

Newark,  N.  J. — John  Campbell  &  Co.,  75 
Hudson  Street,  New  York,  will  erect  a 
plant,  including  six  one-story  buildings. 
r.n  X  100  ft.;  cost  $30,000. 

Berkowltz,  Goldsmith  &  Spiegel,  34  New 
York  Avenue,  will  erect  a  4-8tory  factory. 
• -atlng  $25,000. 


Linden,  N.  J. — Ammos  Phos  Chemical 
Corporation    will    erect    a    plant    costing 

$71,000. 

Darby,  Pa. — Contract  soon  to  be  let  by 
Griswold  Worsted  Co..  Darby,  for  erect- 
ing 4-story   factory  55  x   100   ft. 

Sharon,  Pa. — Sharon  Steel  Hoop  Co. 
fSeveren  P.  Ker,  President),  is  having 
plans  prepared  for  new  machine  and 
blacksmith  shops. 

Hopewell,  Va. — Plans  an(I  speciflca- 
tion.s  being  prepared  for  $2,000,000  steel 
plant  which  Walter  Sachs  of  Petersburg, 
and  associates,  propo.se  erecting  here, 
with   yearly  capacity  of  400,000  tons. 

Richmond,  Va. — Richmond  Cold  Storage 
Co.  to  construct  a  5-story  concrete  build- 
ing;  cost  about  $80,000. 

Louisiana.  —  Consolidated  Oil  Refining 
Co..  St.  Louis,  Mo.,  intends  establishing  a 
$60,000  refinery  in  Red  River  oil  field, 
either  at  Grand  Bayou,  Abington  or  some 
other  place  convenient  to  the  source  of 
production.  It  will  have  offices  in  Shreve- 
port  with  F.  B.  and  C.  E.  Grevemberg  as 
general  managers. 

Paducah,  Ky. — H.  M.  Dalton  of  Paducah 
reported  interested  in  erection  of  factory 
here  for  manufacturing  from  cement  a 
substitute  for  marble,  brick,  stone,  gran- 
ite, etc.;  probable  cost  $50,000. 

Cleveland,  Ohio. — Plans  filed  for  erecting 
following  buildings:  Two-story.  248  x 
180-ft.  brick,  concrete  and  steel  manu- 
facturing building  at  874  East  Seventy- 
second  Street  for  Properties  Company; 
three-story  concrete  factory  at  1700  Wal- 
worth Avenue  for  Barrett  Manufacturing 
Company,  Illuminating  Building. 

Reported  Cleveland  Union  Stockyards 
Company,  West  Sixty-fifth  Street,  and 
Big  Four  R.  R.  Is  issuing  $500,000  bonds 
for  building  additions. 

Northern  Ohio  Blower  Company,  4515 
Storer  Avenue,  is  planning  a  $40,000  fac- 
tory to  be  erected  at  West  Sixtv-flfth 
Street  and  W.  &  L.  E.  R.  R. 

Masslllon,  Ohio. — Peerless  Drawn  Steel 
Co,  (Fred  Snyder,  President)  Intends  en- 
larging plant  at  cost  of  about  $40,000. 

Detroit,  Mich, — Directors  of  Detroit  Iron 
&  Steel  Co.  of  Detroit  considering  plans 
for  a  third  blast  furnace  as  an  addition  to 
plant  on  Zug  Island;  cost  $1,000,000. 

Grand  Rapids,  Mich.— Robinson  &  Cam- 
pau.  Houseman  Building,  are  architects 
for  three-story  and  basement,  brick,  mill 
construction  factory  to  be  erected  for 
Nelson-Matter   Furniture   Company. 

Waukesha,  Wis. — Plans  being  prepared 
by  Schuchardt  &  Judell,  428  Jefferson 
Street.  Milwaukee,  for  four-story,  40  x  150 
ft.,  reinforced  concrete  and  brick  factory 
to  be  erected  for  Waukesha  Pure  Food 
Co.;  cost  about  $50,000. 

Breckenrldge,  Minn.— The  Great  North- 
ern R.  R.  Co.  (A.  H.  Hogeland,  Ch.  Engr.. 
St.  Paul)  will  spend  about  $125,000  for  im- 
provements, to  include  roundhouse,  en- 
large machine  shops,  and  additional  yard- 
age, etc. 

Muskogee,  Okla. — Missouri.  Kansas  & 
Texas  R.  R.  (D.  F.  Lonnbladh,  Ch.  Engr., 
Dallas,  Tex.),  plans  constructing  improve- 
ments, including  shops  and  roundhouses; 
cost,   $250,000. 

Seattle,  Wash.— A.  J.  Capron.  Ains- 
worth  Building,  Portland,  Ore.,  reported 
interested  in  a  syndicate  contemplating 
erecting  paint  and  varnish  manufacturing 
plant  on  Duwamish  waterway,  Seattle- 
probable  cost  $500,000. 

Tonasket,  Wash.— Reported  plant  of 
Tonasket  Flour  Mill  Company,  recently 
destroyed  by  fire,   will  be  rebuilt. 

Portland,  Ore.  —  Reported  Portland 
Paper  Package  Company  (C.  D.  Brunn. 
President),  Portland,  will  erect  plant  for 
manufacture  of  shipping  and  corrucated 
cases  at  Twenty-fifth  Street  and  Holln- 
day  Avenue,  in  Sullivan's  Gulch,  Port- 
land. 

Brawley,  Cal.— Plans  being  prepared  bv 
C.  M.  Gay  &  Son,  335  Towne  Avenue. 
I-os  Angeles,  for  reinforced  concrete  cold 
storage  building,  capacity  5000  tons  dally. 
100  X  100  ft.,  40  ft.  high;  icing  dock,  860  x 
14  X  15  ft.,  and  frame  and  Iron  Ice  fac- 
tory, daily  capacity  90  tons,  80  x  100  x  28 
ft.,  for  Holton  Power  Co.;  C.  E.  Paris 
General   Mgr.      Probable   cost.    $100,000. 

Calton,  Cal. — Reported  Pacific  Fruit 
ICxprcss  Co.  (L.  E.  CartmiM,  Supt.)  con- 
templates erecting  an  ice  plant  on  Pacific 
Electric  R.v.  right  of  way  at  a  cost  of 
about    $35,000. 

Long  Beach,  Cal.— George  E.  Reynolds, 
Consulting  Engineer  for  S.  D.  Fergus, 
mining  operator,  reported  arrangements 
have  been  made  to  erect  a  $1,500,000  zinc 
refining  plant  on  inner  harbor  near  .San 
Pedro,  Lo.s  Angeles,  and  Salt  Lake  Rv. 
tracks. 

Vernon  (P.  O.  Watts),  Cal.— Reported 
California  Tissue  Mills  Co..  Fifty-fourth 
ind  Alameda  Streets,  intends  enlarging 
plant  at  a  cost  of  $40,000. 


PRICES  AND   LETTINGS. 
iflndicates  award  of  contract. 

♦  North  Andover,  Mass. — Contract  award- 
ed !<:.  A.  Peabody  &  Son,  Bay  State  Build- 
ing, Lawrence,  for  erecting  6rick  and 
steel  addition  to  foundry  plant  of  Davis  & 
Furber  Machine  Co. 

♦  Bay  Way,  N.  J. — Contract  awarded 
Milliken  Bros.,   Ill  Broadway,  New  York, 

.N.  y.,  I'oi-  440- tons  of  steel  shajjes  for  an 
addition  to  plant  of  Waclark  Wire  Co., 
at  Bayway. 

♦  Newark,  N.  J.  —  Contract  awarded 
American  Contract  Steel  Co.,  Essex  Build- 
ing, for  erecting  nine-story,  100  x  200  ft., 
reinforced  concrete  and  brick  factory  at 
Middlesex  and  Fourth  Streets  for  Hyatt 
Roller  Bearing  Co.;  cost  about  $235,000. 

♦  Allentown,  Pa.  —  Contract  awarded 
McClintoc-Marshall  Co.,  Oliver  Building, 
Pittsburgh,  for  600  tons  of  steel  for  plant 
of   Traylor  Engineering  Co. 

♦Philadelphia,  Pa.  —  Contract  awarded 
Wilbert  Beaumont,  322  Stephen  Girard 
Building,  for  erecting  three-story,  110  x  44 
ft.,  concrete  and  brick  manufacturing 
building  on  Seventh  and  Wood  Streets  for 
Central  Machine  Co.;  cost  $25,000. 

♦Contract  awarded  Turner  Concrete 
Steel  Co.,  1713  Sansom  Street,  for  erecting 
five-story,  reinforced  concrete  and  brick 
factory  addition  at  414  North  Third  Street 
for  Alexander  Brothers;  cost  $75,000. 
George  F.  Pawling  &  Co.,  Archts.,  1432 
South  Penn  Square. 

♦Reading,  Pa. — Contract  awarded  Read- 
ing Contracting  Co.,  Reading,  for  erect- 
ing mill  building,  73  x  337  ft.,  for  Carpen- 
ter Steel  Co.;  coat  $50,000. 

♦Baltimore,  Md. — General  contract  for 
erecting  factory  building  for  Baltimore 
Oil  Engine  Co.,  on  Thirty-first  Street  and 
Eastern  Avenue,  awarded  Benjamin  F. 
Bennett  Building  Co.,  123  S.  Howard 
Street,  at  $40,000.  Walter  M.  Gieske, 
Archt.,  Gunther  Building. 

♦Contract  for  erecting  one-story  fire- 
proof grain  storage  building  at  Marshall 
and  McComas  Streets  awarded  by  West- 
ern Maryland  Ry.  Co.  to  James  Stewart 
&  Co.,  Chicago,  111.     Cost,  about  $135,000. 

♦Point  Pleasant,  W.  Va.— Contract 
awarded  by  Marietta  Manufacturing  Co. 
to  C.  B.  Kimberiy  Co.  of  Wheeling,  for 
erecting  100  x  260-ft.  mill-construction 
building;    cost,    $25,000. 

♦Atlanta,  Ga.  —  Contract  awarded  by 
Seaboard  Air  Line  R.R.  to  Morrow  Trans- 
fer Co.  of  Atlanta  for  erecting  shops  at 
Howell  Station  at  approximately  $65,000. 

♦Columbus,  Ga.  —  Contract  awarded 
Frank  A.  Pearce,  Columbus,  for  erecting  a 
10,000  spindle  cotton  mill  and  a  3-story 
warehouse  for  the  Swift  Manufacturing 
Co.  Cost,  including  site,  etc.,  about 
$200,000.  J.  E.  Sirrine,  Greenville,  S.  C, 
Engineer. 

♦  Montgomery,  Ala. — Contract  awarded 
Griffin  Construction  Co.,  Atlanta,  Ga.,  for 
erecting  a  seed  house,  80  x  250  ft.,  for 
an  oil  mill  for  Alabama  Cotton  Oil  Co. 
Cost,   $40,000. 

♦  Ironwood,  Mich. — Contract  for  210 
tons  of  steel  for  improvements  to  plant 
of  Oliver  Mining  Co.  awarded  American 
Bridge  Co.,  Detroit. 

♦Champaign,  III. — Contract  awarded 
Freeman  &  Brooks.  Champaign,  for  erect- 
ing ice  and  cold  storage  plant,  fireproof 
and  reinforced  concrete  construction,  for 
Smith  &  Co.,  on  State  and  Prairie 
Streets;    cost,    approximately    $90,000. 

♦  Belolt,  Wis. — Contract  awarded  Lake- 
side Bridge  &  Steel  Co..  North  Milwaukee, 
for  510  tons  of  steel  for  an  addition  to 
plant  of  Yates  Machine  Co. 

♦St.  Paul,  Minn. — Contract  for  excava- 
tion and  foundation  of  terminal  elevator 
to  be  erected  by  Equity  Co-operative  Ex- 
change on  the  upper  levee  awarded  W.  J. 
Hoy.  Metropolitan  Building,  at  $25,796. 

♦Garfield,  Utah. — Contract  for  a  con- 
verter fine  requiring  440  tons  of  steel 
awarded  Minneapolis  Steel  &  Machinery 
Co..    Minneapolis,    Minn. 


MISCELLANEOUS 


Park  Improvement — Chicago,  III. — All 
liids  opened  March  21  by  west  Chicago 
i'ark  Commissoners  (Timothy  Cruise, 
Secy),  for  excavating  and  grading  In 
Austin  Park  site  about  204,000  cu.  yd. 
(lay  and  67,000  cu.  yd.  black  soil,  etc., 
rejected  at  meeting  April  7.  No  new 
bids    asked    yet. 

Park  Improvements — Madill,  •  Okla. — 
Ordinance  passed  by  Council  authorizing 
$10,000  bond   issue  for  park  purposes. 

Fill — Portland,  Ore. — Port  of  Portland 
Commission  granted  permission  to  Walter 
F.  Beebe  of  Northwest  Steel  Co.  for 
a  fill  on  property  of  Oregon  Washington 
Railroad  &  Navigation  Co.,  adjoitiing  steel 
plant  on  Sheridan  Street,  on  which  to  con- 
struct two  steel  steamers.  About  60.000 
cu.  yd.  of  fill  will  be  required. 


BIDS    DESIRED. 

Boilers  and  Engines — Bridgeport,  Conn. 
—Until  May  10,  by  Board  of  Contract  & 
Supply  for  Ice  Plant  Commission,  for  the 
following:  Three  high-speed  double-act- 
ing horizontal  ammonia  compressors  and 
appurtenances;  three  125  hp.  water  tube 
boilers  and  appurtenances;  three  150  hp. 
uniHow  steam  engines,  and  one  125  hp. 
uniflow  steam  engine,  direct  connected  to 
220-volt  3-phase  60-cycle  alternating-cur- 
rent generator,  all  four  proposals  adver- 
tised in  Engineering  Record.  Fletcher 
Thompson,  Inc.,  Engineers,  1089  Broad 
Street,  Bridgeport. 


PROPOSED  WORK. 

Mosquito  Breeding  Elimination — Cape 
May  C.  H.,  N.  J.— Reported  about  $15,000 
will  be  spent  by  the  State  and  Board  of 
Freeholders  in  eliminating  mosquito 
breeding  places  in  Cape  May  County. 
Address  Clerk  Board  of  Freeholders. 

Transmission  Line — Birmingham,  Ala. — 
The  Alabama  Power  Co.  intends  con- 
structing the  steam  plant  on  Black  War- 
rior River  at  Baker  Creek.  The  trans- 
iTilssion  line  is  also  to  be  extended.  In- 
galls  Iron  Works  of  Birmingham  has  con- 
tract for  structural  steel  to  be  used  in  the 
power  plant. 


Balconies— New  York,  N.  Y.— Until  May 
1  by  Board  Trustees  Bellevue  and  Allied 
Hospitals  for  furnishing  material  and 
erecting  new  balconies,  including  elec- 
trical work  on  south  side  of  Pavilions  I  and 
K,  of  the  new  Bellevue  Hospital  on  First 
.\venue  and  Twenty-sixth  Street.  Se- 
curity $17,000. 

Sprinkling   System — New    York,    N.    Y. — 

Until  May  2.  by  J.  T.  Featherston,  Com- 
missioners of  Streets,  for  furnishing  and 
installing  sprinkler  system  and  other  fire 
protection  on  various  dumping  boards  in 
Borough  of  Manhattan,  Bronx  and  Brook- 
lyn.    Security,  $10,100. 

Wall— Washington,  D.  C— Until  May  8 
by  District  Commissioners  (Oliver  P. 
Newman,  Chmn.)  for  reconstructing  por- 
tion of  wall  on  Canal  Road  between  Aque- 
duct bridge  and  Foundry  branch. 

Steel  Pontoon — Memphis,  Tenn. — Until 
May  11,  by  U.  S.  Engineer  OfBce,  Mem- 
pliis,  Tenn..  for  one  steel  pontoon,  ad- 
vertised in  Engineering  Record. 

Road  Oil  —  Columbus,  Ohio. — Reported 
desired  until  May  2  by  L.  J.  Guthke,  Secy. 
Board  Purchase,  for  furnishing  city  with 
1500  tons  lake  sand  and  20,000  gal.  road 
oil  and  10,000  gal.  asphalt  road  oil. 

Cement — Indianapolis,  Ind.  —  Reported 
desired  until  May  4,  by  Park  Commis- 
sioners, for  1200  to  1500  bbls.  Portland 
cement. 

Lift  and  Holstway — Davenport,  Iowa. — 
Until  May  15  by  James  A.  Wetmore,  Act- 
ing Superv.  Archt.,  Treas.  Dept.,  Wash- 
ington, D.  C,  for  installing  complete 
hoistway,  hydraulic  freight  lift,  etc.,  in 
U.  S.  Post  Office  at  Davenport. 

Oil  Tractor — Long  Prairie,  Minn. — Re- 
ported desired  until  May  1  by  E.  M.  Berg, 
Co.  Aud.,  for  a  3-way  drag  or  road  planer 
for  engine  power;  also  one  oil  tractor  for 
road  building  purposes  f.o.b.  Long  Prairie; 
must  be  at  least  30-60  hp.  and  face  ot 
drive  wheel  must  be  at  least  30  in.  in 
width. 

Crushed  Stone — St.  Paul,  Minn. — Until 
May  1,  by  .\ugust  Hochenstein,  Purchas- 
ing Agent,  for  40  cars  crushed  granite  or 
trap  rock,  C.  St.  P.  M.  &  O.  Ry.  tracks 
Dayton's  Bluft  Districts  (First  and  Sec- 
ond Wards);  4  cars  crushed  granite  or 
trap  rock.  Anderson's  crossing  highwood 
on  C.  B.  &  Q.  Ry;  3  cars  crushed  granite 
or  trap  rock,  Minnesota  Transfer,  Tenth 
and  Eleventh  Wards,  all  to  go  through 
2-in.   ring. 

Cranes — Houston,  Tex. — Until  May  10  by 
E.  E.  Sands,  City  Engineer,  tor  one  elec- 
tric traveling  crane  for  wharf  and  four 
traveling  cranes  for  sewage  disposal 
plants;  cost  $8,000  and  $7,500  respectively. 

Houston,  Tex. — Reported  desired  until 
May  10,  by  E.  D.  Fands,  City  Engr.,  for 
constructing  electric  traveling  crane  for 
wharf.  Probable  cost  $8,000.  Also  four 
traveling  cranes  for  sewage  disposal  plant. 
Probable  cost  $7,500. 

Cement — Denver,  Col. — Until  May  25,  by 
U.  S.  Reclamation  Service,  Denver,  C!ol., 
for  furnishing  115,000  bbl.  Portland  cement 
f.o.b.  oars  at  works  of  the  bidder,  adver- 
tised in   Engineering  Record. 


PRICES    AND    LETTINGS. 
iftndicates  award  of  contract. 

Park  Improvement —  Boston,  Mass. — 
Following  are  two  bids  opened  April  20 
by  Park  Commissioners  (C.  E.  Piitman, 
Engineer),  for  grading,  draining,  con- 
structing walks,  etc.,  at  Ward  19  play- 
ground: Thomas  Russo,  240  North  Street, 
$50,457,  and  J.  C.  Coleman  &  Sons  Co., 
1620  Tremont   Street,   $38,592. 
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,  Cement — Louisville,  Ky. — Following  are 
kids  opened  April  15  by  U.  S.  Engineer. 
Louisville,  for  furnishing  and  delivering 
.\inercan  Portland  oement  for  Dam  43, 
Ohio  River,  10  cts.  for  empty  saclcs  not 
returned,  (a)  delivery  U.  S.  barges  on 
Ohio  River  between  Louisville,  Ky.,  and 
Dam  43.  plan  a:  (b)  delivery  f.o.b.  cars 
•n  U.  S.  siding  at  Pulchers,  Ky.,  plan  b; 
il)  price  per  bbl. :  (2)  total:  Lehigh  Port- 
•jund  Cement  Company,  1500  Consumers 
Building.  Chicago,  111.  (b)  (1)  J1.52,  (2) 
138,000;  Louisville  Cement  Company, 
LouisvUle    (a)    (1)    $1.50,    (2)    $37,500,    (b) 

1)  11.57.  (2)  139.250:  Kosmos  Portland 
Cement  Company,  Inc.,  614  Paul  Jones 
Building,    LouisvUle,    Ky.     (a)     (1)    $1.30, 

t)   t32,5»«:    <b)    (1)  J1.52..  (2)   »38.000 

Powder  and  Dynamite — Seattle,  Wash. 
—Following  are  three  bids  opened  by  C- 
E.  Dole,  Purchasing  Agent,  Alaska  Ry. 
Commission.  Bell  Street  Doclt,  Seattle, 
for  (a)  220.000  lb.  powder,  and  (b)  500,000 
lb.  dynamite,  for  use  for  government 
railway  in  Alaska:  EJ.  I.  DuPont  de  Ne- 
laours  Co.,  Wilmington,  Del.;  Giant  Pow- 
ier^  Co.,  San  Francisco,  Cal.,  Hercules 
Powder  Co.,  Wilmington,  Del.,  each  bid- 
Jing  the  same,  'a)  $22,000.  and  (b)  $106.- 
M5 


Proposals 


r«r   rropoaala  Advartlaed,   Sea   PagM 
40a,  40b  and  41. 

WATERWORKS. 


See  Eng. 
Record. 

Filtration    Plant.    Colum- 
bia,   8.    C Apr.  « 

Hydranta,     Jeraey     City, 

N.    J Apr,  22 

Kains,  Sleepy  Eye,  Minn.  Apr,  2» 

Mains,   Wynot,   Neb Apr.  29 

Pipe,    Chicago,    lU Apr.  29 

Water      Works,      Wilson, 

OkU Apr    22 

Diatribu  ting   System, 

Shelby,  Iowa Apr.  29 

Well,  Jacksonville,  FIa...Apr.  29 
Pipe,  Etc.,  Washington, 

D.  C Apr.  29 

Mains,       Etc.,       Wadena, 

Minn Apr.  22 

Meters,    Portland,    Ore. . .  Apr.  22 
Pipe,  Washington,  D.  C  Apr.  21 
Improvements,    Winter- 
set,   Iowa Apr.  29 

Improvements,    Hamilton, 

Ont Apr.  29 

Well,  Humboldt,  Ont Apr.  29 

FlltraUon    Plant,     New 

Brunswick.    N.   J Apr.   15 

Adv.  Apr.   15,  22. 
Contract   147,    New    York, 

N.  T Apr.  22 

Adv.  Apr.  22. 
Stand   I^pe,    New    Bruns- 
wick, N.  J Apr.  29 

Adv.  Apr.  29. 

Systems,  Illinois   Apr.  29 

Water    Works,    Pleasant- 

vUIe,  Iowa.    Apr.  29 

Filtration       Plant.       Wil- 
mington.   Del Apr    22 

Adv.  Apr.  22. 
Water    Works.     Yoncalla. 

Ore Apr.     S 

Pipes,    Hydrants,    Etc., 

Denmark,  Wis Apr.  29 

Water  Works,  Ironton, 

Ohio   Apr.  29 

System,  Aberdeen,  Wash.  Apr.  29 
water    Works,    Madison. 
W     Va Apr.  22 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

May     1.  Wesslngton,  S.  D Apr.   16 

Adv.  Apr.  15,  22. 

Itay     1.  Brookllne,   Mass Apr.  29 

May    2.  Alton,    111 Apr.  15 

May    2.  Montreal,    Que Apr,  22 

May    2.  Hartford,  Conn Apr.  22 

May     2.  Waverly,   Iowa        Apr.  29 

May    3.  Chicago,    HI.     Apr.  16 

Adv.  Apr.  15,  22 

.May     3.  Rawlings,   Wyo.    Apr.  29 

May    3.  Brooklyn,  N.  T Apr.  29 

May    3.  Fargo,  N.  D Apr.  29 

May    ».  New  York,  N.  T Apr.  29 

May    3.  Rochester,  N.  T Apr.  29 

May     4.  Maywood,  IlL  Apr.  29 

May    4.  McPherson,  Kan Apr.  29 

May     5.  Ipswich,    S.    C Apr.  22 

May    5.  Mt.   Horeb,  Wta Apr.  22 

May     8.  Riverside,    N.    J Apr.  22 

Adv.  Apr.  22,  29. 
May    8.  Newark,  Del Apr.  22 

Adv.  Apr.  22.  29. 
May    8.  Grays  Lake,  ni Apr.  29 

Adv.  Apr.  29. 
May    ».  Park  Rapids.  N.  D Apr,  29 


Btda 

dose 

■ay 

May 

May 
May 
May 
May 

Kay 

May 
May 

May 

May 
May 

May 

May 

■ay 
■aar 

Hay 

■ay 

May    ». 
May  IS. 

May 

12. 

■ay 

;6. 

May  It. 

May 

IS. 

May  31. 
/an,     1. 

May 

S. 

Mav 

2. 

May 

2. 

May 

2. 

May 

3. 

May 

3. 

Mav 

4. 

May 

5. 

May 

6. 

May 

6. 

May 

8. 

May 

8. 

May 

9. 

May 

9. 

Mav 

9. 

May 

9. 

May 

13. 

May  15. 

May 

16. 

May  18. 

May  20. 

Mav 

22. 

May 

23. 

May  23. 

Jun. 

5. 

Jun. 

8 

Bids  See  Eng. 

Close.  Record. 

May  12.  Jacksonville,    Fla Apr.  29 

May  12.  Pender,  Neb Apr.  29 

May  16.  Oatman,  Arli Apr.  22 

May  15.  Neodesha,   Kan ...Apr.  29 

May  21.  Toledo,    Ohio Apr.  29 

May  22.  Spooner,     Minn Apr.  29 

May  24.  Binghamton,  N.  T Apr.  29 

Adv.  Apr.  29. 
May  31.  Fresno,  Cal Apr.  29 


BRIDGES. 

Concrete,  Wash Apr.  1( 

Paducah,    Ky Apr.  22 

Rensselaer,  Ind Apr.  22 

Cohassett,  Minn Apr.  29 

Great  Bend,   Kan Apr.  29 

Chehalis,  Wash Apr.  29 

San  Luis  Obispo,  Cal Apr.  29 

Seattle,  Wash Apr.  29 

Bridgeport,     Conn Apr.'  15 

Adv.  Apr.  15. 

Rochester,  Minn Apr.  29 

Bellefontaine,  Ohio   Apr.  29 

Los  Angeles,  Cal Apr.  22 

Manhattan,    Kan Apr.  15 

Summerville,    W.   Va Apr.  29 

Adv.  Apr.  29. 

Jefferson,   Iowa    Apr.  29 

Denton,    Md Apr.  29 

Morris,    Minn Apr.  29 

Sheridan.  Wyo Apr.  29 

Arden,  Man Apr.  29 

Manhattan,  Kan Apr.  29 

Lyndhurat.    N.    J Mar.  1 8 

Dayton,  Ohio   Apr.  29 

Kearney,  Neb Apr.  29 

Albany,  N.  Y Apr.  29 

Adv.  Apr.  29, 

Cumberland,  Md Apr.  22 

El  Dorado.  Kan Apr.     I 


PAVING  AND  ROADS. 

Hartford,  Conn Apr.     $ 

Adv.  Apr.  8  to  22. 
Newton,    N.   J Apr.     8 

Adv.  Apr.  8  to  22. 
Gulfport,   Miss Apr.  22 

Adv.  Apr.  22. 

Seattle,    Wash Apr.  15 

Indiana  Apr,  15 

Albany,    N.    Y Apr.  15 

Adv.  Apr.  15  to  29. 

Booneville,   Ind Apr.  IB 

Woonsocket,    R.    I Apr.  16 

Adv.   Apr.   16,  22. 

Mt.  Vernon,  Wash Apr.  15 

Salt  Lake  City,  Utah....  Apr.  22 
Wilkes-Barre,    Pa Apr,  22 

Adv.  Apr.  22,  29. 

Urbana,    Ohio    Apr.  22 

Saginaw,    Mich Apr.  22 

Adv.  Apr.  22. 

St.   Louis,   Mo Apr.  22 

Indiana  Apr.  22 

Alton,    111 Apr.  22 

Adv.  Apr.  22. 

Kent,  Minn Apr.  29 

Lewlston,   Utah    Apr.  29 

Meridian,  Miss Apr.  29 

Greenville,  Ky Apr.  29 

Buffalo,  Minn Apr.  29 

Salt  Lake  City,  Utah Apr.  29 

Enumclaw,  Wash Apr.  29 

Kansas  City,  Mo Apr.  29 

Massachusetts   Apr.  29 

Toledo,  Ohio Apr.  29 

Alton,    III Apr.  29 

Cathlamet,  Wash Apr.  29 

Evanston,   HI Apr.  29 

Ligonier,   Ind Apr.  22 

Freehold,    N.    J Apr,  22 

Chehalis.  Wash Apr.  22 

Indianapolis,   Ind Apr.  22 

Indiana   Apr.  22 

Stockton.   Cal Apr.  29 

Aitkin,  Minn Apr.  29 

Woosung,  111 Apr.  29 

Astoria,   Ore Apr.  29 

Illinois Apr.  29 

Miami,    Fla Apr.  29 

JacksoYi,    Miss Apr.  29 

L«urel.    Miss Apr.  22 

Ellisvllle,  Miss Apr.  29 

LinnvUle,  111 Apr.  29 

Worthington.  Minn Apr.  29 

New  York.   N.  Y Apr.  29 

Johnstown,  Pa. Apr.  29 

Louisville,    Ky Apr.  29 

Albany,    N.    Y Apr.  15 

Adv.  Apr.  15  to  29. 

Cincinnati.    Ohio    , Apr.  22 

Mount   Morris,    111 Apr.  29 

Providence,    R.    I Apr.  29 

Hillsdale.    Mich Apr.  29 

Adv.  Apr.  29. 
McConnellaville,     Ohio...  Apr.  29 

Kansas  City,  Mo Apr.  29 

Madison.  N.  J Apr.  29 

Independence,    Mo Apr.  29 

Miami,    Fla Apr.  22 

New  Canaan.  Conn Apr.  29 

Adv.  Apr.  29. 

Bushnell.   Fla.    Apr.  22 

Marshalltown,  Iowa    Apr.  22 

Keyport,    N.    J Apr.  22 

Fayette,  Ohio   Apr.  29 

Grayson.  Ky Apr.  29 

.  Coupevllle,     Wash Apr.  29 

Adv.  Apr.  22,  29. 

.Seattle,  Wash Apr.  29 

Chicago,    111 Apr.  29 

Angola.  Ind Apr.  22 

Adv.  Apr,  22,  29, 
Modesto,    Cal Apr.  22 

Columbia,   S.    C Apr.  29 

Menomonle,  Wis Apr.  29 

Sterling,  111 Apr.  29 


May 

1. 

May 

1. 

May 

1. 

May 

2. 

May 

2. 

May 

2. 

May 

2. 

May 

2. 

May 

2. 

May 

2. 

May 

2. 

May 

2. 

May 

2. 

May 

2. 

May 

2. 

May 

2. 

May 

2. 

May 

2. 

May 

2. 

May 

2. 

May 

2. 

May 

2. 

May 

2. 

May 

2. 

May 

2. 

May 

2. 

May 

2. 

May 

2. 

May 

2. 

May 

3. 

May 

3. 

May 

3. 

May 

3. 

May 

3. 

May 

3. 

May 

3. 

May 

3. 

May 

3. 

May 

3. 

Mfiy 

3. 

May 

3. 

May 

4. 

May 

4. 

May 

4. 

May 

4. 

May 

4. 

May 

4. 

May 

4. 

May 

5. 

Mav 

5. 

May 

5. 

May 

b. 

May 

5. 

May 

5, 

May 

5. 

May 

5. 

May 

5. 

May 

«. 

May 

6. 

Mav 

8. 

May 

8. 

May 

8. 

May 

8. 

May 

8. 

May 

8. 

May 

8. 

May 

8. 

May 

9. 

May 

9. 

May 

9. 

Bfey 

9. 

May 

9. 

Bids  See  Eng. 

Close.  Record. 

May    9.  Patchogue,  L.  I.,  N.  Y...  Apr.  29 

Adv.  Apr.  29. 

May    9.  Denton,  Md tApr.  29 

May  10.  Grinnell,  Iowa  Apr.  29 

May  11.  Wilson,  N.  C Apr.  29 

Adv.  Apr.  29. 
May  12.  Lebanon,    Pa Apr.  22 

Adv.  Apr.  22. 

May  12.  North   Platte,    Neb Apr.  22 

May  12.  Bryon,  111 Apr.  29 

May  12.  Camden,  Ala.  Apr.  29 

May  13.  Morris,    Minn Apr.  29 

May  15.  Bay   Mlnette,    Ala Apr.  22 

May  15.  Lebanon.    Pa Apr.  22 

May  15.  Rhode  Island   Apr.  29 

May  15.  Sikestown,  Mo Apr.  29 

Adv.  Apr.  29. 

May  15.  Pennsylvania    Apr.  29 

May  15.  Los  Angeles,  Cal Apr,  29 

May  16.   South    Bend,    Ind Apr.  22 

Adv.  Apr.  22,  29. 

May  16.  Willmar,  Minn Apr.  29 

May  16.  New  Philadelphia,  Ohio. .  Apr.  29 

Adv.  Apr.  29. 
May  18.  Poughkeepsie,  N.   Y Apr.  29 

Adv.  Apr.  29. 

May  22.  Jefferson,  Ohio    Apr.  22 

Jun.     2.  Great    Falls,    Mont  Apr.  22 

Jun.    5.  Columbus,  Miss Apr.  29 

July  10.  Caldwell.    Tex Apr.  22 


HYDRAULIC  CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

May     2.  Sea     Wall,     Fort     Pierce, 

Fla Apr.  22 

May     2.  Drainage,    Garner,   Iowa..  Apr.  29 

May     2.  Dredging,  Port  Hope. 

Ont Apr.  29 

May  3.  Reclamation  Work,  Pow- 
ell, Wyo Apr.  1 5 

May     3.  Drainage,  Cleveland,  Miss.  Apr.  29 

May     4.  Dredging,  New  York, 

N.  Y Apr.     8 

Adv.  Apr.  8  to  29. 

May     4.  Boats     for     State     Canal 

Work,  Albany,   N.   Y Apr.  29 

May    5.  Irrigation,  Ft.  Shaw,  Mont.  Apr.    8 
Adv.  Apr.  8. 

May     6.  Drainage,    Princeton,    111.  Apr.  23 

May     5.  Seawall,    Bay    St.    Louis, 

Miss Apr.  29 

May  6.  Leasing  Land  and  Water 
for     Power     Purposes, 

Louisville,    Ky Mar.  11 

Adv.  Mar-  11, 

May     6.  Dam,  GloversviUe,  N.  Y. , .  Apr.  29 
Adv.    Apr.    29. 

May     8.  D  r  e  d  glng,    Wilmington, 

Del Apr.  16 

Adv.  Apr.  15  to  29. 

May     8.  Ditches.  Danville,  111 Apr.  29 

May    9.  Ditch,   St.   James,   Minn..  Apr.  22 

May    9.  Drainage,  Durand,  Mich..  Apr.  29 

May  10.  Dredging,  Buffalo.  N.  Y..  Apr.  15 
Adv.  Apr.  15  to  29. 

May  10,  Dredging,     Los     Angeles, 

Cal Apr.  22 

May  10.  Drainage,  Ottervllle,  Ont.  Apr.  29 

May  13.  Ditch,  St.  Cloud,  Minn...  Apr.  29 

May  13.  Drainage,  Jackson,  Tenn.  Apr.  29 

May  16.  Dredging,  Bridgeport, 

Conn Apr.  1$ 

Adv.  Apr.  15  to  29. 

May  15.  Seawall,  Washington 

D.    C Apr.  29 

Adv.  Apr.  29. 

May  15.  Sluice        Gates,        Malta, 

Mont Apr.  29 

May  15.  Dam,  Fort  Dodge,  Iowa..  Apr.  29 

May  16.  Canal       Work,       Albany, 

N.  Y Apr.  29 

May  19.  Ditches.  Bemidji,  Minn...  Apr.  29 

May  19.  Drainage,  Angleton,  Tex.  Apr.  29 

May  20.  Sale  of  Shot  Drill,  Den- 
ver, Col Apr.  29 

Adv.    Apr.    29. 

May  22.  Irrigation,    Fort   Laramie, 

Wyo Apr.  22 

Adv.  Apr.  22. 

May  23.  State  Canal  Work.  Con- 
tracts 128  and  129,  Al- 
bany, N.  T Apr.  29 

May  23.  Irrigation,  Grand  Junc- 
tion,   Col Apr.  29 

May  23.  Irrigation,    W  e  n  a  t  chee. 

Wash Apr.  29 

May  25.  Irrigation,     St.     Ignatius, 

Mont Apr,  22 

Adv.  Apr.  22. 

May  25.  Cement,  Denver,  Col Apr.  29 

Adv.  Apr.  29, 

May  29.  Drainage,   Bloomfield,   la..  Apr.  29 
Adv.   Apr.   29. 

May  29.  Drainage,         Tallahassee. 

Fla Apr.  29 

Adv.  Apr.  29. 

Sublet  Levee  Work,  Chi- 
cago, 111 Apr.    1 

Adv.  Apr.  1. 

Levee    Grading,     Vin- 

cennes,  Ind Apr.     i 

Adv.    Apr.   8.   15, 


PUBLIC    BUILDINGS    AND 
SCHOOLS. 

1.  Frederick,   Md Apr.  22 

Adv.  Apr.  22. 

2.  Little  Sioux,  Iowa Apr.  15 

2.  Bralnerd,  Minn Apr.  IB 

2.  Oaklandon,    Ind Apr.  IB 

2.  Burbank.   Cal Apr,  22 

2.  Stockton,   Cal Apr.  29 

2.  Cherokee,   Iowa Apr.  29 

2.  Tahoka,    Tex Apr.  29 

3.  Conesvllle,  Ohio   Apr.  1.1 

3.  Illinois Apr.  22 

3.  Jersey  City,    N.   J Apr,  22 

3.  Buffalo,  N.   D Apr.  29 

3.  Qulncy,     Mass Apr.  29 


Bids 
Close. 
May  3 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 


May  8. 
May  8. 
May  8. 
May  8. 
May  9. 
May  10. 
May  10. 
May  10. 
May  10. 
May  10. 
May  11. 
May  11. 
.May  12. 
May  12. 
May  12. 
May  12. 
May  12. 
-Vlay  13. 
May  13. 
Mav  13. 
May  13. 
May  13. 
May  15. 
May   15. 

May  15. 
May  15. 
May  15. 
May  15. 
May  15. 
May  16. 
May  17. 
May  17. 
May  18. 
May  18. 

May  19. 
May  20. 
May  22. 
May  22. 
May  22. 
May  24. 

May  24. 
Mav  25. 
May  27. 
May  29, 
Jun.    8. 


See  Eicg. 
Record, 

Bancroft,    Iowa Apr.  2s 

Youngsville,     Cal Apr.  28 

Douds   Leando,  Iowa Apr.  If, 

Woodlawn,   Pa.    Apr.  21 

Lorain,    Ohio    Apr.  2J 

Selma,  Iowa  Apr.  U 

Dow    City,    Iowa Apr.  22 

New    Albion,    Iowa Apr.  It 

Medina,    Ohio    Apr.  22 

Alta,     Iowa Apr.  29 

Silver  City,   Iowa Apr,  2i> 

Lafayette,    Ohio Apr.  2!i 

Birmingham,    Mich Apr.  29 

Ithaca,  Mich Apr.  29 

Spring  Lake,  N.  J Apr,  29 

Elkins,   W.   Va .Mai    -';, 

Dannemora,   N.   T Apr    2J 

Adv.  Apr.  22,  29. 

Twin  Bridges,  Mont Apr.  29 

Lebanon,  Ohio   Apr.  29 

Montpeller,  Idaho Apr.  29 

Seattle.  Wash Apr.  29 

Greentown,  Ind Apr.  29 

Evansvllle,   Ind Apr,     • 

Fertile,   Iowa    .\pr,  22 

Waldorf,  Minn Apr,   22 

Arthur,    111 Apr.  29 

Lordstown,    Ohio Apr.  29 

Canby,    Minn Apr.  29 

Sulphur  Springs,   Iowa..,  Apr.  29 

Woonsocket,    R.    I Apr.  2J 

Claire  City,  S.  D Apr.  29 

Otranto,    Iowa Apr.  29 

Markham,  Ont Apr.  2!- 

Providence,  R.  I Apr.  2ii 

Norfolk,     Va Apr.  16 

Seevllle.    Ohio    Apr.  22 

Little    Sioux,    Iowa Apr.  2! 

Derby,    Ohio .4pr.  29 

Ecorse,    Mich Apr.  29 

Newport,   K.   I Apr,     k 

Ft,   Huachuca,  Aria Apr,   16 

Adv.  Apr.  15  to  29. 

Mayer,    Minn Apr.  21 

Selma.    Iowa    Apr.  21 

Oldtown,   Me Apr.  29 

Perham,    Minn Apr.  29 

Newman,    Ga Apr.  29 

Merced,    Cal Apr.  21 

Little  Palls,  Minn Apr.  U 

Kent,    Ohio Apr.  29 

Durango,   Col Apr.  16 

Washington,   D.   C Apr.  29 

Adv.  Apr.   29. 

Wenatchee,  Wash .\pr.   IS 

Cordova.  Alaska    Apr.  If 

Bird    Island,    Minn Apr.  29 

Boone,    Iowa Apr.  29 

Sfclma,  Iowa Apr.  29 

Madison  Barracks,  N.  Y. .  Apr.  29 

Adv.  Apr.  29. 

Wahjamega,  Mich Apr.  29 

Butler.    P»     Mar.  t| 

Keyport.    Wash Apr.  29 

Arden.    Pa Apr.  29 

Pineville,  W.   Va. Apr.  29 


May 

May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
-May 


PRIVATE    BUILDINGS. 

May     2.  Hoosick  Falls,  N.  Y Apr.  29 

May     3.  Mason  City,  Iowa Apr.  21 

May     5.  Reading,    Pa Apr.  29 

May    8.  Scott  City,  Kan Apr.  22 

May     8.  Fairmont,    Minn Apr.  29 

May  10.  Mason  City,   Iowa Apr.  22 

May  10.  Rochester,     Ind Apr.  29 

May  11.  Sheffield,    Iowa    Apr.  21 

May  12.  Rochester,    Minn Apr.  29 

May  15.  Washington,  N.  J Apr.  22 

May  17.  Ebensburg,    Pa Apr.  2? 

May  27.  Cincinnati,    Ohio Apr.  2t 


May     2. 


May     2. 

May  2. 
May    3. 

May     4. 

Mav  4. 
May  6. 
May    8. 

May  8. 
May  10. 

May  10. 


May  11. 

Jun.  15. 
May  15. 

May  15. 


May 

15. 

May 

16. 

May 

18. 

May 

22. 

May 

22. 

May 

25. 

MISCELLANEOUS. 

Automatic  Sprinkling  Sys- 
tem In  Almshouse,  Hart- 
ford, Conn Apr    H 

Sprinkling    System,    New 

York,   N.  Y Apr.  29 

Road  Oil,  Columbus.  Ohio  Apr.  29 
V  e  n  tilating     Apparatus, 

Richmond,  Va. Apr.   1  i 

Steps.     Etc.,     Jefferson 

City,  Mo Apr.     I 

Cement,  Indianapolis,  Ind.  Apr.  29 
Elevator,  Pensacola,  Fla.  Apr.  It 
Vacuum      Cleaning,      Los 

Angeles,  Cal Apr.  16 

Wall.  Washington.  D.  C,  Apr.  29 
Traveling  Crane,  Houston, 

Tex Apr.  29 

Boilers,    Etc.,   Bridgeport, 

Conn Apr.  29 

(4  Props.)  Adv.  Apr.  29. 
Steel  Pontoons,  Memphis. 

Tenn Apr.  2< 

.A,dv.  Apr.  29. 
Cross    Ties,    Anchorage, 

Alaska  Apr.   li 

Concrete      Walls,      E  t  c, 

Mandan,  N.  D Apr,   16 

Adv.    Apr.    15. 
Terracing    Hill,    Mandan, 

N.   D Apr,   16 

Adv.   Apr.    16. 
Lift  and  Hoistways,  Dav- 
enport, Iowa .^pr.  29 

El.     Ry.,     Section    No.     4. 

New  York,  N.  Y Apr.  39 

Sect.     No.     1,     El.     Rvs.. 

New  York,  N.  Y Apr.  29 

Sect.     No.     5.     El.     Rvs., 

New  York,   N.  Y Apr.  2' 

Derrick    Boat,    Norfolk,  „ 

Va Apr.  a 

Adv.  Apr.  22. 

Cement.  Denver,  Col Apr.  19 

Heating     Plant,     Tucson, 

Arij: Apr.  15 

Adv.  Apr.  IS. 

El.  Rys.,  New  York,  N.  Y.  Apr.  29 

Adv.  Apr.  29. 
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Market  Conditions  Indicate  Material  Prices  Will  Fluctuate 

from  Variety  of  Causes 

Wages  of  Construction  Workers  Go  Up  in  Chicago  Territory  as  Strikes  Grow  in  East 


IT  is  thought  that  the  possibility  of  this  coun- 
try's becoming  involved  in  the  European  War 
or  being  obliged  to  intervene  in  Mexico  has 
been  discounted,  and  that  such  an  event  would 
have  little  effect  in  diminishing  business  activity. 
On  the  other  hand,  it  is  likely,  to  a  large  extent 
in  the  first  contingency  and  to  a  much  less  degree 
in  the  second,  that  such  an  event  would  hold  up  a 
great  deal  of  construction  work  because  its  imme- 
diate effect  would  be  to  convert  a  much  larger 
proportion  of  the  steel  mills  to  the  purpose  of 
making  war  supplies.  Moreover,  such  a  contin- 
gency, necessitating  as  it  would  loans  to  the 
United  States  Government,  would  at  once  stiffen 
the  money  markets.  Some  stiffening  is  already 
taking  place  gradually  as  a  result  of  the  constant 
demand  on  the  resources  of  this  country  to  finance 
its  exports.  Indeed,  it  is  likely  that  conditions 
will  not  be  quite  so  favorable  again  for  some  time 
for  either  bond  sales  or  short-time  financing.  The 
increasing  demand  for  short-time  loans  has  al- 
ready raised  the  interest  rate  to  a  point  where 
banks  are  no  longer  as  eager  to  invest  in  bonds 
as  was  the  case  last  fall  and  winter. 

The  increasing  price  of  coal  and  of  chemicals 
that  are  used  in  manufacturing  many  building 
materials,  as  well  as  the  uncertainty  of  the  labor 
market,  are  all  factors  which  have  made  manu- 
facturers unwilling  to  cover  dealers  or  to  accept 
long-term  contracts.  Under  such  conditions  it  is 
not  possible  for  dealers  to  carry  large  stocks,  and 
consequently  local  building  material  markets  at 
any  point  in  the  country  are  liable  to  extreme 
fluctuations  due  to  local  conditions,  such  as,  for 
instance,  the  present  tie-up  in  New  York  harbor. 

A  large  share  of  the  steel  shipments  novf  being 
made,  according  to  the  Iron  Age,  is  on  orders 
placed  at  good  figures,  and  the  coming  quarterly 
earnings  of  the  U.  S.  Steel  Corporation  are  ex- 
pected to  exceed  even  the  record  of  more  than 
$60,000,000  set  for  the  first  quarter  of  this  year. 
Structural  steel  cannot  be  bought  for  less  than 
$2.60  per  100  lbs.,  f.o.b.  Pittsburgh,  carload  lots, 
and  a  great  deal  is  being  sold  at  $3.  Warehouse 
prices  have  risen  to  $3.50.  Industrial  and  railroad 
buying  ic  conspicuous,  while  orders  for  railroad 
cars  have  been  checked  and  many  roads  are  rede- 
signing their  cars  to  use  more  wood. 

The  absolute  minimum  for  plates  on  the  above 
basis,  three  to  six  months'  delivery,  is  $3.75,  while 
nearly  all  of  the  business  being  done  is  at  $4. 
Orders  for  long-deferred  delivery  have  been  placed 
at  $2.90,  while  .$6  has  been  paid  for  some  lots. 
Warehouse  prices  are  $4.50. 

Steel  bars  at  $3  are  hard  to  find.  Warehouse 
prices  have  advanced  to  $3.50,  and  iron  bars  have 
advanced  to  $2.50. 

No.  28  black  sheets  are  now  $2.85  to  $2.90  for 
Bessemer,  and  $2.95  to  $3  for  open  hearth,  while 
galvanized  sheets  of  the  same  grades  are  $4.90  to 
$6  and  $5  to  $5.10. 

Cast  iron  pipe.  Class  B  and  heavier,  tidewater, 
has  advanced  to  $30.50  per  ton,  while  Class  A  and 
gas  pipe  is  $31.50.  Buying  for  private  water- 
works and  gas  companies  is  active,  while  munici- 
pal buying  is  still  slow. 

Iron  pipe  has  remained  steady,  $86  per  ton,  car- 
load lots,  Pittsburgh,  being  still  quoted  for  black, 
2%  to  6-in.,  and  $126  for  galvanized.  Steel  pipe, 
however,  has  advanced  again  to  $64  for  black  and 
$103  for  galvanized.  The  demand  is  very  heavy 
and  mills  are  sold  to  August  or  later.  Orders  in 
April  tripled  those  of  a  year  ago  and  prices  will 
again  advance  shortly  if  the  demand  keeps  up. 

It  may  be  said  of  the  entire  steel  situation  that 
the  mills  are  so  heavily  loaded  with  orders  that 
only  a  moderate  demand  would  be  necessary  to 
sustain  prices  for  some  time,  and  yet  the  demands 
continue  good  in  spite  of  advanced  rates. 

Cement  prices  have  remained  stationary  in  the 
East,  while  advancing  in  the  Central  states  and 


in  the  Rocky  Mountain  territory.  Prices  to  con- 
sumers in  carload  lots  at  important  centers,  with- 
out containers,  are  reported  as  follows :  New  York, 
$1.37;  Pittsburgh,  $1.41;  Cleveland,  $1.54;  Chi- 
cago, $1.46;  Detroit,  $1.55;  Milwaukee,  $1.58;  St. 
Paul,  $1.53;  Duluth,  $1.66;  and  Denver,  $2.07. 

Wholesale  prices,  New  York,  on  building  ma- 
terials were  last  Saturday:  Hudson  common 
brick,  $7.50@$7.55  per  thousand,  a  decline  from 
last  month;  %-in.  crushed  trap  rock,  $1  per 
cu.  yd.,  5  cents  advance  from  last  month;  gravel, 
lJi4-in.,  80  cents  per  cu.  yd.,  %-in.,  85  cents  per 
cu.  yd.,  gravel  passing  subway  specifications,  95 
cents  per  cu.  yd.,  prices  unchanged;  Cow  Bay 
sand,  40  to  45  cents  per  cu.  yd.  Denver  prices 
on  broken  stone,  carload  lots,  are  now  $1.65  per 
cu.  yd.,  while  gravel  is  $1.15  and  sand  90  cents 
per  cu.  yd. 

There  has  been  an  increase  in  the  volume  of 
business  in  the  lumber  market,  and  neither  the 
Southern  nor  the  Pacific  Coast  mills  have  yet  felt 
a  labor  shortage.  With  the  coming  of  good 
weather  and  the  use  of  lumber  for  construction 
purposes,  buying  by  retail  yards  .will  probably 
increase  considerably  in  volume.  All  Western 
mills  are  advancing  50  cents  per  thousand  on  all 
items  except  timber,  while  hemlock  and  spruce 
have  each  advanced  $1  per  thousand  in  the  New 
York  market  and  yellow  pine  timbers  have  dropped 
50  cents  per  thousand  in  the  same  market.  The 
lateness  of  the  seasonal  demand  has  enabled  the 
Southern  mills  to  put  their  stocks  in  better  shape 
than  those  of  the  mills  in  the  West.  The  car 
situation  in  the  South  continues  to  improve. 

The  labor  situation  threatens  a  general  advance 
in  wages  and  a  general  increase  in  the  cost  of 
manufacturing.  While  it  is  felt  that,  from  the 
economic  standpoint,  this  country  cannot  yet  sup- 
port itself  on  an  8-hour  day,  it  is  recognized  that 
some  wage  increase  will  have  to  be  granted. 
Where  this  has  not  already  resulted  from  strikes, 
or  from  voluntary  concessions,  such  as  those  of 
the  steel  mills,  it  is  taking  place  as  a  result  of 
employers'  bidding  in  the  open  market  for  labor. 
Labor  agents  in  Chicago  are  finding  difficulty  in 
supplying  men  for  work  out  of  town.  Prices  are 
much  above  normal,  and  have  already  reached  the 
level  paid  in  1907.  This  represents  about  50  per 
cent  increase  over  the  wages  paid  last  year  for 
unskilled  labor.  Further  increases  of  25  to  50  per 
cent  are  looked  for  by  July.  Carpenters  and 
machinists  who  could  be  hired  in  Chicago  last  year 
at  40  and  45  cents  an  hour  are  already  paid  60 
cents  an  hour,  and  this  rate  is  expected  to  go  up. 
The  demand  for  construction  labor  in  the  Chicago 
market  is  about  on  a  par  with  that  for  other  lines, 
and  the  prices,  $2.50  to  $3  per  day  for  common 
labor,  are  the  same  as  those  paid  by  the  industries. 

Buildings 

Bids  have  been  opened  at  Howard,  R.  I.,  for 
constructing  institution  buildings  to  cost  $192,000. 
Contracts  amounting  to  $450,000  have  been  award- 
ed on  the  post  office  at  New  Haven,  Conn.  A 
contract  for  building  a  $200,000  school  has  been 
awarded  at  Cote  de  Nieges,  Que.  The  following 
prospective  work  is  noted:  North  Tarrytown,  N. 
Y.,  site  purchased  for  $200,000  hospital;  Char- 
lotte, N.  C,  $500,000  company  incorporated  to 
build  anu  operate  tire  plant;  Cleveland,  bonds 
voted  for  $1,500,000  convention  hall,  plans  being 
prepared;  Dayton,  Ohio,  $250,000  public  building 
being  considered ;  Detroit,  $300,000  business  build- 
ing to  be  erected;  Nashville,  Tenn.,  $250,000  bank 
building  to  be  erected;  St.  Louis,  $250,000  grain 
elevator  and  $300,000  addition  to  hotel  contem- 
plated; Kansas  City,  contract  to  be  let,  $200,000 
library;  London,  Ont.,  contract  to  be  let,  $200,000 
school;  Guelph,  Ont.,  site  purchased  for  $250,000 
factory. 


Bridges  and  Roads 

Bridge  work  noted  includes:  Rock  Island,  111., 
contract  awarded,  $59,000  concrete  bridge;  Rock- 
ford,  111.,  contract  awarded,  $91,000  bridge; 
Miami,  Okla.,  contract  for  steel  bridges  awarded, 
$63,000 ;  Ocean  City,  Md.,  bill  appropriating  $200,- 
000  for  bridge  signed  by  Governor ;  Kankakee,  111., 
bridge  work  costing  $55,000  under  consideration; 
Minneapolis,  $140,000  railroad  viaduct  to  be  built. 

Bids  have  been  opened  or  contracts  awarded  on 
the  following  paving  work :  Maine  State  Highway 
Commission,  road  work,  $170,000  largely  awarded; 
Massachusetts  Highway  Commission,  road  work, 
$72,000,  one  contract  awarded ;  New  Haven,  Conn., 
$140,000  paving  contract  awarded;  New  York 
State  Highway  Commission,  road  work,  $217,000, 
bids  opened;  Philadelphia,  paving  work,  total  low 
bids,  $198,000;  Polk  County,  Fla.,  road  work, 
$1,500,000,  contracts  awarded  contingent  on  elec- 
tion; Seattle,  paving  work,  $125,000  awarded, 
$54,000  additional  bids  opened. 

Bids  are  desired  for  28  miles  of  road  construc- 
tion at  Bradentown,  Fla.,  for  paving  work  to  cost 
$191,000  at  East  St.  Louis,  111.,  and  for  heavy 
road  grading  at  Holton,  Kan.  The  following 
prospective  work  is  also  noted:  Jackson,  Miss., 
$850,000  road  bonds  sold;  Lawrenceburg,  Tenn., 
$350,000  road  bonds  voted;  Cincinnati,  $1,638,000 
voted  for  street  improvements;  Hamilton,  Ohio, 
contracts  to  be  let  June  1  for  road  work  to  cost 
$180,000;  Gary,  Ind.,  plans  prepared  for  65,000 
sq.  yd.  asphalt  pavement. 

Waterworks  and  Sewers 

The  following  waterworks  construction  is  noted : 
Rochester,  N.  Y.,  lowest  bid  received  for  water 
conduits,  $411,000;  Cincinnati,  $400,000  voted  to 
complete  high-pressure  fire  system;  Lima,  Ohio, 
$550,000  voted  for  storage  reservoir;  Tyler,  Tex., 
$250,000  waterworks  bonds  sold;  Yucaipa,  Cal., 
private  water  company  sold  $150,000  improvement 
bonds;  Hull,  Que.,  $150,000  filtration  plant,  plans 
being  prepared;  St.  Hyacinthe,  Que.,  plans  being 
prepared,  $75,000  filter  plant. 

The  sewer  work  noted  includes :  Brooklyn,  N.  Y., 
bids  desired  May  11,  considerable  sewer  construc- 
tion; Chicago,  bids  desired  May  18  for  building 
8600  ft.  of  16M!-ft.  trunk  sewer;  Lexington,  Ky., 
sewer  system  and  disposal  plant,  $225,000,  con- 
tract to  be  let  this  month;  Madison,  111.,  steps 
taken  to  construct  $145,000  sewer  system;  Dallas, 
Tex.,  $300,000  voted  for  sewer  improvements; 
Portland,  Ore.,  sewer  work  costing  $250,000  under 
consideration;  Vancouver,  B.  C,  plans  being  pre- 
pared, $300,000  trunk  sewer. 

Miscellaneous 

A  contract  for  building  a  $1,000,000  trolley  line 
from  Willamantic,  Conn.,  to  Manchester  has  been 
awarded.  The  contract  for  the  removal  of  Coen- 
ties  reef  in  New  York  Harbor  has  been  awarded 
at  $196,000.  Work  has  begun  on  a  $2,000,000  rail- 
road contract  awarded  at  Indianapolis.  Bids  are 
asked  on  793,000  cu.  yd.  of  excavation  for  an  irri- 
gation canal  at  Fort  Laramie,  Wyo. 

The  following  prospective  work  is  noted:  Cin- 
cinnati, proposition  for  $6,000,000  rapid  transit 
construction  carried  at  election ;  Cleveland,  propo- 
sition to  construct  subway  approaches  to  high 
level  bridge,  cost  $850,000,  carried ;  Chicago,  park 
improvements  costing  $750,000  to  be  begun ;  Sioux 
City,  Iowa,  report  on  river  improvements  costing 
$120,000  approved;  San  Antonio,  Tex.,  company 
incorporated  to  build  125-mile  railroad;  Pasco, 
Wash.,  contract  to  be  let  for  $1,000,000  railroad 
cutoff;  Mohave,  Cal.,  permit  applied  for  to  build 
irrigation  system  costing  $400,000;  Ottawa,  Ont., 
extensive  harbor  and  river  improvements  reported 
authorized  by  the  Department  of  Public  Works. 
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WATERWORKS 


PROPOSED  WORK. 

Pennsylvania.— Permits  Issued  bv  State 
Department  of  Healih  relative  to  water 
works  as  follows: 

Hillvale.  approving  changes  at  water 
works  pumping  station  and  requiring  ade- 
quate  puriflcation. 

Union  City,  approving  new  additional 
well  supply  and  requiring  puriflcation  of 
surface  supplies. 

Wyoming  Valley  Water  Supply  Co. 
(Hazleton  Dept.),  approving  emergency 
disinfecting  apparatus. 

Ambridge.  approving  plans  for  improve- 
ments in  distributing  system  and  pump- 
ing station. 

Renovo,  approving  temporar>-  disinfec- 
tion plans  and  requiring  plans  for  per- 
manent purification. 

Soutii  Fork  (Soutli  Fork  W.  Co),  ap- 
proving temporary  disinfection  plans  and 
requiring  construction  of  previously  ap- 
proved  filtration   works. 

Stoneboro,  approving  new  reservoir  and 
extension   of   distributing  system. 

Greensburg  (Westmoreland  Water  Co.). 
approving  temporary  disinfecting  appara- 
tus and  requiring  filtration  plans  for  aux- 
iliary supply. 

Curwensville  (Curwensville  Water  Co.). 
requiring  plans  for  temporary  disinfect- 
ing apparatus  and  permanent  purification 
of  emergency  supply. 

Exeter  Township,  Berks  Co.  (St.  Law- 
rence Water  Co.),  approving  additional 
drilled  well  supply. 

Creekside  (Creekside  Water  Co.,  ap- 
proving   water    works   system   plans. 

Greenville  (Greenville  Water  Co.).  ap- 
proving plans  for  high  service  pumping 
station  and  accesories. 

Marion  Heights  (M.irion  Heights  Water 
Co.),  approving  plans  for  water-works 
system. 

Portage  Township,  Cambria  Co.  (Cam- 
bria Water  Company  of  Portage  Town- 
ship. Pa.),  approving  plans  for  water- 
works system. 

Pittsburgh,  Pa. — New  bids  to  be  asked 
for  water  meters.  About  $100,000  will  be 
spent.     Address  Director  Public  Works. 

Wheatland,  Pa. — The  water  works  pro- 
posed here  will  require  3200  ft.  8-in.  and 
B900  ft.  6-in.  c.  i.  pipe,  ten  hydrants. 
70  meters  standpipe  pump  and  working 
barren,  valves,  etc.,  and  cost  $18,000.  J. 
Fred  Thomas;  Engineer,  Farrell;  F.  L. 
Hutchinson,  Borough  Secretary. 

Windsor,  Pa.^<^ltizenB  recently  voted 
f20.000  Iwnds  for  constructing  water 
works.      Address    Borough    Clerk. 

Shelby,  N.  C. — Water,  sewpr  and  street 
Improvement  Iwnds  for  $40,000  will  be  sold 
by  city.     Address  J.  T.  Gardner,  Mayor. 

Gadsden,  Ala. — Knight  &  Qua'n.  Munici- 
pal Engineers.  ChattanooTa.  Tenn.,  are 
engineers  for  water  works  plant. 

Jackson,  Ky. — A  <-ompany  has  been  in- 
corporated In  which  Dr.  J.  .S.  Kedwine 
of  Jackson  Is  interested,  for  the  purpose 
of  constructing  and  operating  a  water 
works  In  Jackson  and  for  which  a  fran- 
chise  has   been   granted. 

Cincinnati,  Ohio.— Citizens  April  25 
voted  $400,000  bonds  for  completion  of 
high-pressure  fire  protection  system. 
Specifications  to  be  prepared  at  once  by 
J.  A.  Hiller,  General  Superintendent 
Water  Works. 

Coshocton,  Ohio. — Council  passed  reso- 
lution declaring  it  necessary  to  improve 
water  works  by  Installing  new  pump,  con- 
structing pump  pit  and  lowering  suction 
main.  Cheater  &  Fleming,  Engineers. 
Pittsburgh.  Pa. 

Lima,  Ohio.— Citizens  April  25  voted 
$650,000  bonds  for  new  storage  reservoir, 

S 00,000  for  paving  of  streets  and  $100,000 
r  river  Improvement.    James  I.  Heffner, 
Clerk  of  CouncIL 

Detroit,  Mich. — Reported  Board  Water 
Commissioners  considering  Installatioq  of 
a  set  of  reserve  pumps  at  a  cost  of 
tHA.OOO  or  the  enlargement  of  the  In- 
take pipe. 

Marquette,  Mich. — Contract  soon  to  be 
let  for  the  foundation  for  the  new  aque- 
duct. Address  V.  G.  Moon,  Engineer, 
Appleton,  Wis. 

Blalrstown,  Iowa,  —  Citizens  voted, 
March  31,  to  construct  water  works  C.  W. 
Roland  Co.,  Des  Moines,  Engineers;  Leon- 
ard Kuinn,  Mayor. 

Duluth,  Minn. — Citizens  voted  $30,000 
bonds  to  extend  water  mains.  Address 
City  Clerk. 

Overton,  Neb.— Contract  will  be  let 
about  last  of  May  or  early  In  June  for  a 
300-gal.  per  minute,  50.000-gaI.  elevated 
tank  to  cost  $12,000.  Charles  F.  Sturte- 
vant.  Engineer,  Holdredge,  Neb.  J.  W. 
I>unaway,  City  Clerk. 


Highwood,  Mont.^-County  Commission- 
ers at  Ft.  Benton  report  water  works 
to  be  constructed  in  Highwood  (an  unin- 
corporated town),  cost  $10,000.  John  S. 
Culbertson,  County  Surveyor.  Address 
Lester  M.  Bond,  County  Clerk,  Ft. 
Benton. 

Brenham,  Tex. — City  Council  is  consid- 
ering installation  of  water  meters.  Ad- 
dress Mayor. 

Kendall,  Texas. — Citizens  voted  $60,000 
bonds  for  water  works  and  sewer  system. 

Seguin,  Tex. — Installation  of  a  modern 
filtering  plant  at  the  water  works  is 
under   consideration.     Address  Mayor. 

Troup,  Texas. — Contract  will  be  let 
about  June  1  by  R.  G.  Storey.  City  At- 
torney, for  constructing  municipal  water 
works,  costing  $17,000,  on  which  citizens 
voted  April  18  in  favor  of  constructing. 

Tyler,  Texas. — City  has  entered  into 
contract  with  Tyler  Water  Company,  and 
Ben  B.  Cain  and  Frank  Dallas  for  pur- 
chase of  water  plant  in  this  city;  it  is 
proposed  to  rehabilitate  and  improve  the 
plant  and  lay  several  miles  of  new  mains 
to    outlying    districts.     Address    Mayor. 

Everett,  Wash. — County  Commission- 
ers have  granted  a  franchise  to  city  of 
Everett  to  place  water  mains  and  power 
lines  along  county  roads  in  route  from 
Sultan  Basin  to  Everett.  City  will  de- 
velop power  and  water  supply  to  Sultan 
Basin,  a  distance  of  35  miles.  Address 
City  Clerk. 

Hoquiam,  Wash. — The  Hoquiam  Water 
Company  (Harry  L.  Heermans.  Pres.)  is 
having  plans  prepared  for  a  dam  to  be 
constructed  on  Davis  Creek,  to  be  of 
earth  fill  with  concrete  core;  cost,  $50,000. 

Reardan,  Wash. — Town  Council  en- 
gaged Sawyer  Bros.,  Seattle,  to  make  a 
survey  for  establishment  of  water  works 
and  sewer  system. 

Los  Angeles,  Gal.— City  Council  has 
been  petitioned  to  call  an  election  to  au- 
thorize the  formation  of  the  water  dis- 
trict embracing  Bairdstown,  Farmdale, 
Sierra  Vista  and  Newton  Park,  which  has 
been  recently  annexed  to  the  city  and  to 
bond  in  the  sum  of  $200,000  for  the  pur- 
chase of  the  remainder  of  the  system  of 
the  Consolidated  Water  Co.'s  system,  re- 
habilitating the  system  and  laying  new 
steel  pipe  main  from  Garvanza  reservoir, 
approximately  7  miles.  About  $80,000  will 
be  needed  for  immediate  improvements, 
the  remainder  to  be  used  later  to  extend 
system.  Address  William  Mulholland, 
Chief  Engineer,  Board  Public  Service 
Commission,    Knickerbocker  Bldg. 

Yucalpa,  Cal. — Reported  Yucaipa  Water 
Company  No.  1  has  sold  $150,000  bonds 
for  improvements. 

Hull,  Que. — Plans  being  prepared  by  J. 
A.  La  Forest,  City  Engineer,  for  a  filtra- 
tion plant  to  cost  about  $150,000. 

St.  Hyaclnthe,  Que. —  Plans  being  pre- 
pared by  F.  E.  Field.  Atwater  Avenue, 
Montreal,  for  a  mechanical  gravity  filter 
system  of  4.000.000  eal.  daily  capacity, 
cost  approximately  $75,000. 

Clinton,  Ont. — Town  Engineer  will  pre- 
pare plans  for  additional  water  mains  to 
cost    $8,000.      By-law    will    be    submitted. 

London,  Ont, — E.  V.  Buchanan,  General 
Manager,  City  Hall,  will  lay  water  mains 
8  and  10  in.,  to  cost  $45,000.  Work  will 
be  done  by  city,  by  day  labor. 

Sarnia,  Ont. — The  Board  of  Engineers 
reporting  on  water  works  improvements, 
we  are  officially  Informed,  include  F.  A. 
Dallyn,  Engineer  I^rovincial  Board  of 
Health  of  Ontario;  F.  W.  Thorold  Com- 
pany, Consulting  Engineers,  Toronto, 
Ont.,  and  R.  S.  &  W.  S.  Lea,  Consulting 
Engineers,  of  Montreal,  Que. 


BIDS    DESIRED. 

Newton,  Mass.— Until  May  15,  by  J.  Clif- 
ton Whitney,  Water  Commissioner,  City 
Hall,  West  Newton,  Mass.,  lor  construct- 
ing Sections  3  and  4  of  a  reinforced  con- 
crete reservoir  on  Waban  Hill,  Newton, 
Mass.,    Edwin   H.    Rogers,   City   Engineer. 

Washington,  D,  C— Until  May  15,  by 
Commissioner  D.  C.  (Oliver  P.  Newman, 
Chmn.),  for  repairing  and  rebuilding  wa- 
ter tower  for   the   Fire   Department. 

Cleveland,  Ohio. — Reported  desirpd  until 
May  9  by  A.  R.  Callow,  Comr.  Purchases 
and  Supplies,  for  superstructure  of  gate 
and  screen  well  house,  crane  hoists,  etc., 
at  Division  Avenue  Pumping  .Statioij. 

Dover,  Ohio. — Reported  desired  until 
May  10  by  Director  Public  Service  for  ex- 
tending water  system. 

Wooster,  Ohio.— Until  May  22,  by  Max 
Bloornijerg,  Director  l*ublic  Service,  for 
laying  approximately  4372  ft.  16  and  12-ln. 
c-.pipe,  and  taking  up  2120  ft.  4  and  6-in. 
pipe. 


Chicago,  III.— Until  May  8  by  Depart- 
ment Public  Works  (W.  K.  Moorehouse, 
Comr.)  for  furnishing  and  delivering  to 
city  of  Chicago  at  its  water  meter  shops, 
Indiana  Avenue,  or  the  Municipal  shops. 
Thirty-first  Street,  velocity  water  meters. 
Also  separate  bids  for  one  motor-driven 
centrifugal  500-gal.  pump,  with  all  aux- 
iliaries, appurtenances,  accessories,  etc. 

Elkhorn,  Wis.— Until  May  12,  by  Elk- 
horn  Water  &  Light  Commission,  for  ma- 
chinery and  equipment,  including  one 
40-hp.  induction  motor,  slip  ring  type, 
with  panel  and  starter;  also  one  40-hp. 
induction  motor,  of  the  squirrel-cage  type, 
complete  with  compensator  or  starter; 
one  75-hp.  induction  motor,  slip  ring 
type,  complete  with  panel,  starter,  pulley 
and  belt  idler.  Advertised  in  Engineer- 
ing Record.  One  40-hp.  motor  will  be 
purchased,  but  bids  desired  on  both  types, 
liid  on  75-hp.  motor  should  be  with  and 
without  idler.     Charles  Pipeplow,  Secy. 

Westbrook,  Minn.— Until  May  16  by 
Joseph  Budish,  Village  Recorder,  for  a. 
40,000-gal.  steel  tank  to  be  erected  on 
80-ft.  tower. 

Wakeeney,  Kan.— Until  May  22  by  J.  H. 
Heckman,  City  Clerk,  for  constructing 
wafer  works  extension,  including  oil  en- 
gine, motor  driven  triplex  pump  complete 
with  motor  60  cycle  3-phase  2200  volt  two 
£0-cycle  3-phase  2300  volt  generator  with 
exciters  and  a  switchboard,  complete. 

Alliance,  Neb. — Reported  desired  until 
May  16,  by  Carter  Calder,  for  waterwoiks 
improvements  to  consist  of  reinforced  con- 
crete reservoir,  60  x  80  x  14  ft.,  laying  pipe, 
trenching,   etc.     Probable  cost,   $10,100. 

St.  Louis,  Mo.— Until  May  19,  Water 
Commissioners,  by  Department  Public 
Utilities,  Room  312  City  Hall,  for  26,960 
lin.  ft.  more  or  less,  36  in.  lockbar  steel- 
coated  water  pipe  or  36  in  riveted  steel- 
coated  water  pipe,  also  for  laying  same. 

El  Paso,  Texas. — Until  June  3,  by  Depot 
Quarter  Master  El  Paso,  for  installing  an 
electrically  operated  equipment  in  pump- 
ing plant  at  Ft.  Bliss,  advertised  in  Engi- 
neering Record. 

Toronto,  Ont. — Until  May  9  by  T.  L. 
Church  (Mayor),  Chmn.  Board  Control, 
for  supply  of  two  gasoline  diapiXagm 
pumps. 

PRICES   AND    LETTINGS, 

iflndicates  award  of  contract. 

■^Illon,  N.  Y. — Contract  for  construct- 
ing concrete  covered  filter  beds,  control 
house,  etc.  (bids  opened  April  11)  award- 
ed Morrison  &  Quinn,  Cutler  Building, 
Rochester.  George  Rasbach,  Clerk,  Bd. 
Water  Comrs. 

Rochester,  N.  Y,— Lowest  bid  on  37-in. 
lock  bar  steel  pipe  for  the  completion  of  a 
section  of  third  conduit  from  Hemlock 
Lake  to  Rochester  submitted  by  T.  A. 
Gillespie  Co.,  50  Church  Street,  New  York, 
at  $411,680  for  furnishing,  hauling  and  lay- 
ing with  appurtenances;  lowest  bid  for 
furnishing  pipe  only  submitted  by  U.  S. 
Cast  Iron  Pipe  &  Foundry  Co.,  71  Broad- 
way, New  York  City,  at  $326,110,  and  for 
hauling  pipe,  by  Desiderio  &  Sattler  of 
Rochester,  at  $130,155. 

AAltoona,  Pa. — Contracts  awarded  by 
Municipal  Board  of  Control  as  follows: 
i-'or  remodeling  filter  plant  at  water 
works  station,  to  William  Henderson,  at 
$15,678,  and  for  furnishing  and  installing 
three  centrifugal  pumps  and  accessories 
ill  pumping  plant,  to  Dravo-Doyle  Com- 
pany,  of  Pittsburgh,  at  $21,750. 

'^Harrisburg,  Pa.— Contract  for  furnish- 
ing meters  for  the  year  awarded  Gainon 
Meter  Co.  (bids  opened  April  26).  H  T. 
Bowman,  Supt.  Public  Safety. 

Lebanon,  Pa.  —  Following  two  bids 
opened  by  City  Council  April  26  for  laying 
10.600  ft.  6  and  12-in.  water  mains.  F  J 
ReiUy  of  Lancaster,  $15,768,  and  J.  U. 
Fritchey  &  Son  of  Lancaster,   $21,265. 

Memphis,  Tenn. — Following  are  three 
bids  opened  April  11,  by  D.  C.  Miller, 
Chief  Clerk,  Engineer's  Department,  for 
constructing  three  reservoirs:  A.  De 
Franceschl,  Memphis,  $11,547;  Koehler 
Bros.-Fowler  Construction  Company, 
Memphis  (two  bids),  $26,633  and  $28,371. 

-^Cleveland,  Ohio. — Contract  awarded  by 
(^ily  Board  of  Control  to  National  Valve 
Company  for  furnLshing  ejector  piping 
and  drains  for  steam  lines  at  water 
works,  Division  Avenue  pumping  station, 
lit   $2,119    (bids  opened   April   14). 

•  Marquette,  Mich.— Contract  for  2550 
fl.  l)0-in.  and  100  ft.  66-in.  Oregon  fire 
wooden  stave  pipe  for  new  aqueduct 
.1  warded  Pacific  Coast  Pipe  Company, 
Seattle,  at  $3.85  and  $2.85  per  lin  ft  re- 
siicctively;  for  steel  bands  every  3  in  at 
$l.!)4  each  for  large  size  and  $1.50  for 
.smaller  size;   total,   $24,684. 

-^Denlson,  Iowa, — Contracts  for  water 
works  Improvements  (bids  opened  April 
19)  awarded  as  follows  (J.  G.  Thome  Con- 
sulting Engineer,   Clinton):  Division   "A," 


pump  house  to  Renfro  &  Lewis,  Denison, 
$1,950;  Division  "B,"  reservoir,  235  ft.  Sand 
10  c.-i.  supply  pipe  laid,  8  and  10  gat« 
\alves  and  specials,  and  Division  "C,"  iy20 
it.  c.-i.  pipe  laid,  7  hydrants,  16  gate  valves 
and  5000  lb.  specials  to  Ward  &  Weighton, 
Sioux  City,  Iowa,  at  a  total  of  $11,735; 
Division  "D,"  air  lift  pump;  Division  "E," 
compressor  receiver,  and  30-hp.  motor,  2 
stage  10  X  6%  x  10,  both  to  Ingersoll 
Rand  Co.,  Chicago,  111.,  at  $98  and  $1.40ij 
respectively;  Division  "F,"  centrifugal 
pump  and  40-hp.  motor,  Merkle  Hines 
Machinery  Co.,  Kansas  City,  Mo.,  $1,143. 

4rHampton,  lowa.^<;ontract  for  steel 
tank  awarded  De.s  Moines  Iron  &  Bridge 
Co.,  Des  Moines,  at  $6,580. 

♦Aberdeen,  Wash. — Contract  for  fur- 
nisning  1000  M  ft.  of  pipe  staves  to  be  used 
in  construction  of  \N  ishkah  water  project 
awarded  Vance  Lumber  Company  of  Ma- 
lone  at  $23  per  M.  f.o.b.  Malone.  Bids  will 
soon  be  asked  on  1000  M.  ft.  additional  re- 
quired.    L.  D.  Kelsey,  City  Engineer. 

♦Seattle,  Wash. — Contract  awarded  by 
l^oard  i'ublic  Works  to  Herbert  Young, 
21 1<;  East  Valley  Street,  at  $13,479,  tor 
water  mains   in   Orcas  and   other  streets. 

*Hemet,  Cal. — Contract  awarded  Bent 
Bros.  Construction  Company,  Central 
Building,  Los  Angeles,  for  reconstruct- 
ing pipe  line  outlet  system  from  I.,ake 
Hemet  through  the  mountains  7  miles 
east  of  Hemet  for  Lake  Hemet  Land  & 
Water  Company,  Hemet.  Work  will  re- 
quire boring  265-ft.  tunnel  through  solid 
lock,  constructing  about  1400  ft.  12  to 
39-in.  cement  and  concrete  pipe  lines,  part 
under  pressure,  siphons,  steel  bridges  and 
hoisting  materials  up  steep  slopes.  Con- 
tract for  steel  for  two  112-ft.  bridges 
awarded  Llewellyn  Iron  Works,  Los  An- 
geles. H.  Hawgood,  H.  W.  Hellman 
Building,  Los  Angeles,  Consulting  Engi- 
neer. 

Pasadena,  Cal. — Following  are  bids 
opened  recently  for  furnishing  (a)  12,000 
ft.  4-in.  c.  i.  Class  "B"  water  pipe,  (b) 
60  ft.  10-in.,  and  (c)  12  4-in.  tees,  three 
bells,  and  12  4-in.  plugs.  Class  "D":  U. 
S.  Cast  Iron  Pipe  &  Foundry  Company, 
$39.60  per  ton,  (b)  $36.60,  (c)  $70  per  ton; 
H.  R.  Boynton  Company,  Los  Angeles  (a) 
$40.60,  (b)  $37.60,  (c)  $72.50;  American 
C.  I.  Pipe  Company  (a)  $40.60  for  12-ft. 
lengths,  and  $41.60  for  16-ft.  lengths,  (b) 
$37.60,    (c)    $70.  ^ 

Lowest  bid  opened  recently  by  Cnty 
Commissioners  for  furnishing  and  instal- 
ling deep-well  pump  submitted  by  Po- 
mona Mfg.  Company,  Pomona,  Cal.,  at 
$6,205. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED  WORK. 

Marblehead,  Mass.  —  Town  Commis- 
sioners considering  <onstructing  a  sewer 
system  costing  $300,000.  Address  Town 
(jlerk. 

BInghamton,  N.  Y.— Intercepting  sewer 
bonds  for  $150,000  will  be  sold  May  10  by 
city.  Address  Clerk  Board  Contract  & 
Supply. 

Nyack,  N.  Y. — Sewer  bonds  amounting 
to  $50,000  have  been  sold.  Address  Vil- 
lage Clerk. 

Oneonta,  N.  Y.— Clyde  &  Potts.  30 
Church  Street.  New  York,  N.  Y.,  engaged 
to  prepare  plans  for  sewage  disposal 
plant.     Frank  M.   Gurney,  City  Engineer. 

Dunnellen,  N.  J.— City  will  sell  May  24 
$10,000  sewer  bonds.     Address  City  t^lerK. 

New  Brunswick,  N.  J.— All  bids  opened 
recently  for  constructing  triink  sewer 
have  been  rejected.  Lowest  $10,530.  New 
bids  to  be  asked.  Address  Asher  Atkin- 
son, City  Engineer. 

Hazleton,  Pa.— Contracts  soon  to  be  let 
for  sewer  construction  costing  $2^.000.  o- 
E.  Youngman,  City  Engineer;  b.  ■>■ 
Hughes,  City  Clerk. 

Pennsylvania.— Permits  isued  by  State 
Department  of  Health  as  follows  for  sewer 
improvements:  „„i„. 

Port  Carbon,  requiring  comprehensive 
sanitary    sewerage    and    sewage    disposal 

"  Wl^Vitehall  Township,  Lehigh  Co.  (I^- 
high  Car,  Wheel  and  Axle  Works),  sew- 
age treatment.  /c.oto 
Canaan  Township.  Wayne  Co-^/State 
Hospital  for  the  (Sriminal  Insane),  ap 
proving  outfall  sewer  and  sewage  treai 

•"ouqu^itne;  approving  plans  for  district 
sanitary  sewers  and  sewage  pumping  sta 

"Mkrysville,  approving  plans  tor  san\- 
tary  sewer  system  and  sewage  treatmeni 
works. 
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Towanda,  granting  extension  of  time 
tor  revision  of  sewage  treatment  plans. 

West  Chester,  approving  plans  for  dis- 
trict  sanitary  sewer  system. 

Woodlawn,  approving  plans  for  compre- 
hensive sanitary  sewer  system  and  pre- 
liminary plans  tor  sewage  treatment 
works   and   requiring  detailed   plans. 

Philadelphia,  approving  lateral  sewer 
extensions    (2   permits). 

Punxsutawney,  Pa. — Plans  submitted 
to  State  Health  Department  for  the  sew- 
age disposal  plant  and  extensions  to  sewer 
system   proposed  here. 

Lexington,  Ky. — Contract  will  be  let 
latter  part  of  May  by  W.  H.  MoCockle, 
Commissioner  Public  Works,  tor  main 
outfall  sewer,  consisting  of  5000  ft.  30- 
in.  brick  sewer  and  2400  ft.  48-ln.  concrete 
sewer,  costing  $45,000,  and  an  Imhoff  dis- 
posal plant,  3,000,000-gal.  capacity,  cost- 
ing $180,000.  Solomon  Norcross  Company, 
Atlanta,  Ga.,  Engineers  for  disposal  plant, 
and  J.  White  Gaynor,  Lexington,  Engineer 
for  sewers. 

Akron,  Ohio. — Reported  city  is  taking 
steps  to  construct  the  West  Hill  sewage 
disposal  plant.  Carl  F.  Beck,  Service 
Director. 

Bucyrus,  Ohio. — Highway  improvements 
bonds  for  $25,000  will  be  sold  May  22  by 
H.  A.   Biebighauser,  County  Auditor. 

Columbus,  Ohio. — Following  bond  issues 
carried  at  election  April  25:  $25,000  tor 
sewer  repairs,  $20,000  for  bridge  and  via- 
duct repairs,  $50,000  for  street  repairs, 
and  $80,000  for  garbage  and  refuse  col- 
lections.   Address  Director  Service. 

Coshocton,  Ohio. — John  A.  Hanlon  en- 
gaged to  make  a  preliminary  survey  and 
report  on  a  new  sewer  system.  Address 
Service  Director. 

Cleveland,  Ohio. — Board  of  Control  will 
ask  new  bids  on  sewering  part  of  Shaker 
Boulevard  and  North  Moreland  Boulevard. 
Bids  opened  recently  rejected. 

Newcomerstown,  Ohio.  —  The  Village 
Board  has  decided  upon  a  site  for  a  sew- 
age disposal  plant.    Address  Village  Clerk. 

West  Park,  Ohio. — Sewer  bonds  for 
$100,000  will  be  sold  May  15  by  Fred 
Feuchter,  Co.  Clk. 

Indianapolis,  Ind.  —  Board  of  Public 
Works  approved  plans  tor  the  Pogue's 
Run  Main  drain  costing  $40,000,  and  for 
the  Emerson  Avenue  and  Butler  Avenue 
main  drain,  costing  $20,000. 

East  St.  Louis,  III. — Construction  of  n 
sewer  in  Bowman  Avenue,  including  vitr. 
clay  pipe,  vitr.  segment  block  sewer  and 
reinforced  concrete  sewer,  estimated  to 
cost  $44,900,  Is  under  consideration. ,  E.  F. 
Harper,  City  Engineer. 

City  Council  April  24  passed  resolution 
authorizing  construction  of  vitr.  clay  pipe 
sewer  in  Winstanley  Avenue.  Sewer  DIs- 
•trict  Improvement,  including  6  to  30-in. 
pipe,  estimated  cost  $18,254.  E.  F.  Har- 
per,  City  Engineer. 

Madison,  III. — Preliminary  steps  taken 
to  construct  sewer  system  about  38.000 
ft.  12  to  42-in.  sewer,  losting  S145.000. 
and  pumping  plant,  $15,000.  Contract  will 
he  let  in  about  90  days  or  later.  Shen- 
pard  &  Morgan.  Engineers,  Edwardsville. 

PInckneyvllle,  III. — Board  Thecal  Im- 
provements passed  resolution  to  construct 
a  sewer  system  costing  $45,000.  including 
septic  tank.  Ij.  I/.  Harper  and  C.  R. 
Rodenberg.  Engineers,  East  St.  Louis; 
George   Hencke,   Mayor. 

Iroquois,  S.  D. — Citizens  considering 
sewer  system.     Address   City  Clerk. 

Austin,  Tex. — Election  soon  to  be  held 
to  vote  bonds  tor  constructing  sewerage 
system.     Address  City  Clerk. 

Canadian,  Texas. — Plans  being  pre- 
pared for  sewerage  system  costing  $25,- 
0(10.  Bonds  have  been  sold.  Address  City 
Clerk. 

Childress,  Texas. — A  sewer  system  cost- 
ing $30,000  is  to  be  installed.  Address 
fity  Clerk. 

Dallas,  Tex. — Citizens  April  4  voted 
$.100,000  bonds  for  sewer  improvements  in 
addition  to  sewer  work  under  way.  Ad- 
dress City  Clerk. 

Hamlin,  Texas. — City  contemplates  In- 
stallation of  sewer  system  throughout  the 
city.     Address  Mayor. 

Hlllsboro,  Texas. — City  is  considering 
sewage  disposal  plant  and  desired  to  con- 
fer with  consulting  engineers  on  said 
project.     Address  Mayor. 

Kendall,  Texas. — See  "Water  Works." 

Paris,  Tex. — U.  G.  Tyler  of  Paris  has 
prepared  plans  for  the  sewage  dispos.il 
plant,  which  is  to  be  sludge  process.  Work 
to  be  done  by  force  account.  W.  H. 
McCuerston,  Mayor. 

Plalnvlew,  Tex. — A  septic  tank  costing 
$.'>.000  is  to  be  constructed.  B.  L.  Spencer, 
Supt.   Sewers  and  Water. 

Portland,  Ore. — Reported  Municipal  Bu- 
reau of  Sewers  plans  reconstructing  Tan- 
ner Creek  sewer  system;  cost  $250,000. 
A.  L.  Barbur,  City  Auditor;  P.  Dater,  City 
Engineer. 

Outremont,  Que. — City  Council  consid- 
ering making  following  improvements; 
Cement  sidewalks,  cost  $15,000;  new  sew- 
ers, $17,000;  garbage  destructor,  $18,000; 
road  grading  and  macadam  work,  cost 
$36,000.  Address  E.  J.  Samson,  Outre- 
mont. 


Vancouver,  B.  C. — A.  D.  Greer,  718 
Granville  Street,  Vancouver,  is  preparing 
plans  for  a  trunk  sewer  to  cost  $300,000. 

BIDS    DESIRED. 

BInghamton,  N.  Y.— Until  May  10,  by 
Board  Contract  &  Supply,  for  construct- 
ing sewers  in  Fayette  and  South  Mozart 
Streets. 

Brooklyn,  N.  Y.— Until  May  10  by  L.  H. 
Pounds,  Borough  Pres.,  for  installing  me- 
chanical equipment  of  the  sewage  pump- 
ing station  at  Avenue  V,  Sect.  No.  3, 
sanitary  outlet  sewers,  storm  outlet  sew- 
ers and  force  mains,  together  with  all  ad- 
juncts and  appurtenances  within'  W. 
Tenth  Street  and  W.  Eleventh  Street  of 
Sewage  Pumping  Station;  security  $25,000. 

Brooklyn,  N.  Y.— Until  May  11,  by  L. 
H.  Pounds,  Boro.  Pres.,  tor  furnishing 
material  and  constructing  sewers  In  por- 
tions of  Howard  Avenue  and  Herkimer 
Street,  engineer's  estimate,  2147  Un.  ft. 
30  to  42-ln.  sewer,  together  with  storm 
overflows,  basins,  etc.  Security  $10,000. 
In  portions  of  Saratoga  Avenue,  Engi- 
neer's estimate  2035  lin.  ft.  30  to  42-ln. 
sewer,  together  with  manholes,  basins, 
etc.  Security  $8,852.  In  Avenue  J.  En- 
gineer's estimate  2722  ft.  6  to  60-ln.,  with 
manholes,  basins,  etc.  Security  $20,851. 
In  Rockaway  Avenue,  Engineer's  esti- 
mate 1598  ft.  12  to  30-in.  sewer,  together 
with  manholes,  basins,  etc.  Security 
$12,389.  In  West  Eleventh  Street,  Engi- 
neer's estimate  10,901  lin  ft.  8  to  114-in., 
together  with  manholes,  basins,  etc.  Se- 
curity $60,000.  Also  separate  bids,  same 
time  and  place,  for  constructing  tempo- 
rary relief  sewer  in  right-of-way  be- 
tween East  Thirty-seventh  and  Bast 
Fifty-first  Streets,  together  with  tempo- 
rary storm  overflow  connection  at  Flat- 
bush  Avenue  and  Foster  Avenue.  Se- 
curity $20,000. 

Long  Island  City,  L.  I.,  N.  V.— Until 
May  10,  by  Maurice  E.  Connolly,  Pres. 
Boro.  of  Queens,  for  constructing  sewers 
and  appurtenances  in  Jamaica  Avenue. 
Engineer's  estimate  1051  lin.  ft.  plain  con- 
crete sewer,  788  lin.  ft.  12  to  24-in.  vitr. 
pipe  sewer,  together  with  manholes,  ba- 
sins, etc.  Security  $2,300.  In  portions 
of  Maple  Street,  Engineer's  estimate  1534 
ft.  6  to  18-in.  vitr.  pipe,  with  manholes, 
basins,  etc.  Security  $2,300.  In  portions 
of  Bedford  Avenue,  Engineer's  estimate 
1810  lin.  ft.  plain  concrete  sewer,  3132 
Un.  ft.  vitr.  pipe,  12  to  24-in.,  etc.  Se- 
curity $25,000.  In  Lott,  Wlndom;  Ship- 
ley and  Ashland  Streets,  Engineer's  esti- 
mate 3056  ft.  vitr.  pipe,  15  to  24-in.,  1266 
Un.  ft.  12-in.  pipe,  manholes,  etc.  Se- 
curity $8,000.  In  Maure  and  Jamaica 
Avenues,  Engineer's  estimate  1622  lin.  ft. 
reinforced  concrete  sewer,  2384  lin.  ft. 
plain  concrete  sewer,  2173  lin.  ft.  12  to 
22-in.  vitr.  pipe,  manholes,  basins,  etc. 
Security,  $22,000. 

New  York,  N.  Y.— Until  May  12,  by 
Murcus  M.  Marks,  Pres.  Manhattan  Bor- 
ough, for  constructing  receiving  basins, 
also  alter  and  improve  on  East  Fourth, 
Twenty-fifth,  120th  and  Stanton  Streets. 
Security   $3,500. 

Montclair,  N.  J.— Until  May  22,  by 
Harry  Trippett,  Town  Clerk,  for  con- 
structing storm  sewers  for  Upper  Moun- 
tain Avenue,  with  outlet  sewers,  adver- 
tised in  Engineering  Record.  Edgar  S. 
Closson,  Town  Engineer. 

Newark,  N.  J. — Reported  desired  until 
May  18  by  Board  of  Streets  and  Water 
Comrs.  (M.  R.  Sherrerd,  Ch.  Engr.)  for 
constructing  N.  Ninth  and  Halstead  Street 
sewers. 

Until  May  23  by  Passaic  VaUey  Sewer- 
age Commissioners  (Joseph  H.  Quigg. 
Clerk)  for  construction  of  a  part  of  Sec- 
tion 4  of  the  outfall  sewerage  works,  con- 
sisting of  bulkhead,  flushing  intake,  sludge 
main  and  all  appurtenant  work,  advertised 
m  Engineering  Record.  Wm.  M.  Brown, 
Ch.  Engr. 

RIdgefleld  Park,  N.  J.— Until  May  23, 
by  Board  Commissioners,  for  construct- 
ing sewers,  treatment  works,  etc.,  tor 
sewer  diversion  and  treatment;  adver- 
tised in  Engineering  Record.  Lederle  & 
Provost,  Engr.  39  West  Thirty-eighth 
Street,    New   York,    N.    Y. 

Mount  Union,  Pa. — Reported  desired  un- 
til May  8  by  City  Council  for  constructing 
sanitary  sewers  in  Shaver  Market  and 
other  streets.  D.  W.  DiUman,  Engr.,  Al- 
toona  Trust  Building,  Altoona. 

Durham,  N.  C. — Until  May  25  by  Mayor 
and  Board  of  Aldermen  for  building  an 
outfall  sewer  line  of  24-in.  terra  cotta 
pipe  about  6'A  miles  long,  and  a  10-in. 
outfall  sewer  line  about  4  miles  long,  ad- 
vertised in  Engineering  Record.  H. 
Keuffner,  City  Engineer;  Gilbert  C. 
White,    Consulting    Engineer. 

Greer,  S.  C— Until  May  o  by  Board  Pub- 
lic Works  for  approximately  8000  ft.  8-in. 
sewer  pipe. 

Bowling  Green,  O. — Until  May  13,  by  J. 
E.  Braid.  Dir.  Pub.  Service,  tor  construct- 
ing sanitary  sewers  in  Clough  and  Sum- 
mit Streets. 

GIrard,  Ohio. — Reported  desired  until 
May  8  tor  constructing  sewers  in  several 
streets.  William  Wilson,  Engr.,  Youngs- 
town. 

Linden  Heights,  Ohio. — See  "Paving 
and  Roads.' 

Highland  Park,  Mich.— Until  May  22,  by 
R.  M_.  Ford,  Village  Clerk,  for  constructing 
sewers  advertised  In  Engineering  Record. 


Chicago,  III.— Until  May  18  by  John  Mc- 
Gillen,  Clerk  Sanitary  District  of  Chi- 
cago, for  Calumet  Intercepter  sewer.  Con- 
tract No.  4,  advertised  In  Engineering 
Record. 

Appleton,  Wis. — Reported  desired  until 
May  17,  by  E.  L.  Williams,  City  Clerk, 
for  constructing  sewers  in  Meade  and 
other  streets. 

Milwaukee,  Wis. — Reported  desired  un- 
til May  15,  by  Sewerage  Commission 
(John  H.  Fowles,  Secy.),  for  completing 
the  sewage  Intercepting  system. 

Milwaukee,  Wis.— Until  May  25,  by  Mil- 
waukee Sewerage  Commission,  for  600-ft. 
inverted  siphon  under  Milwaukee  River, 
shafts,  valve  chambers,  350  ft.  cast  Iron, 
N507  ft.  concrete  and  2266  ft.  terra  cotta 
pipe.  Advertised  in  Engineering  Record. 
T.  Chalkley  Hatton,  chief  engineer.  City 
Hall.  This  Is  the  first  of  eight  contracts 
for  30  to  72-in.  reinforced  concrete  sewcs 
which  will  be  let  at  intervals  of  two  weeks 
by  the  commission  within  the  next  two 
months  for  the  Low  Level  intercepting 
system,  bonds  to  the  extent  of  $1,160,000 
being  available. 

Park  Falls,  Wis. — Reported  desired  until 
May  9  by  Committee  Streets  and  Public 
Works  for  constructing  storm  sewers  in 
various  streets. 

Sparta,  Wis. — Reported  desired  until 
May  8  by  A.  W.  Smith,  Chmn.  Committee 
on  Streets,  at  oflSce  of  Z.  S.  Rice,  City 
Attorney,  W.  Oak  Street,  for  constructing 
sewers  in  First  Sewer  Dlst. 

Mitchell,  S.  D.— Until  May  15,  by  Thos. 
Eastcott,  City  Auditor,  for  furnishing  ma- 
terial and  constructing  trunk  sewers  In 
Sewer  Dist.  No.  5;  also  Branches  "AP" 
and  "AR."  to  consist  of  approximately 
3514  ft.  8  and  10-in.  vitr.  pipe,  together 
with  manholes,  etc. 

Missoula,  Mont. — Until  May  10,  by  Ruth 
E.  Kellogg,  City  Clerk,  for  furnishing  ma- 
terial and  constructing  a  storm  sewer 
system  complete,  grading,  parking,  curb- 
ing and  paving,  together  with  all  acces- 
sories, in  Special  Improvement  Dlst.  No. 
37,  East  Front  Street,  in  all  about  5840 
sq.  yds.  Pavement  to  be  creosoted  wood 
block  on  4-in.  concrete  base,  standard 
bitulithic  on  4-ln.  concrete  base,  bltulithic 
pavement  on  bituminous  base  of  crushed 
stone  or  gravel  spread  to  a  depth  of  at 
least  6  in.  and  thoroughly  compressed; 
asphaltic  concrete  4-in.  concrete  base  or 
6-in.  crushed  stone  base.  E.  S.  Hath- 
away, City  Engr. 

Austin,  Tex. — Reported  desired  until 
Mav  14.  by  City  Clerk,  tor  sewering  Little 
Shoals   Creek.      Probable  cost,   $50,000. 


Blackwell 
Roads." 


Okla. — See      "Paving      and 


Salt  Lake  City,  Utah. — Reported  desired 
until  May  16.  by  Gordon  Snow,  City  Re- 
cnrde»*.  for  Sewer  extension  No.  341  and 
No.   363. 

London,  Ont.— Until  May  12  by  H.  A. 
Brazier,  City  Engineer,  for  sanitary  sew- 
ers 10,  12,  16  and  18  in.;  estimated  to  cost 
$60,000. 

PRICES   AND    LETTINGS. 

•kindicates  award  of  contract. 

-A-Marlborough,  Mass. — Contract  tor  fur- 
nishing 22.900  ft.  5  to  12-in.  vitr.  pipe 
with  bends,  etc.  (bids  opened  April  17) 
awarded  by  Water  and  Sewerage  Com- 
missioners to  J.  E.  Warren  &  Company, 
Florence,  Street,  Marlborough  (represen- 
tative of  Kaul  Mfg.  Company,  Toronto, 
Ont.)    at   $5,072. 

-A-llllnols. — Contract  awarded  Joseph  E. 
Nelson  &  Sons,  118  North  La  Salle  Street, 
Chicago,  for  toilet  facility  building;  also 
septic  tanks  and  sewers  at  Mounds  and 
PInckneyvllle,  III.,  for  Illinois  Central  R. 
R.  Co. 

•  New  Lisbon,  Wis.— Contract  tor  15,537 
ft.  sewers  (bids  opened  April  14)  awarded 
F.  O.  Drawatizsky,  Toraah.  H.  P.  Gib- 
son, City  Clerk. 


BRIDGES 


PROPOSED  WORK. 

Newfane,  N.  Y. — Citizens  voted  $23,000 
lionds  for  constructing  bridge  over  Eight- 
een Mile  Creek  on  the  Ide  Road.  Address 
Town    Clerk. 

SIgnac,  N.  J. — Board  of  Chosen  Free- 
holders, Paterson,  plan  constructing  steel 
and  concrete  bridge  over  Passaic  River  at 
.Signac,  on  Newark-Pompton  Turnpike. 
Estimated  cost  $40,000.  Address  County 
Clerk,  Paterson. 

Altoona,  Pa. — County  Commissioner, 
State  Highway  Department  and  Pennsyl- 
vania R.  R.  reported  considering  the  con- 
stiuction  of  a  bridge  at  McKee,  near  Al- 
toona. 

Pennsylvania.  —  State  Water  Supply 
Commission  Harrisburg  has  approved  the 
following   applications: 

Pennsylvania  Railroad  Company,  to 
construct  concrete  extension  to  arch 
bridge  No.  76.45  (old  No.  77)  across  Black 
Vox  Run.  in  Toby  and  Perry  Townships, 
Clarion  County;  construct  bridge  over 
r^nion  Run,  Canton  Township,  Bradford 
County;   bridge  over  Two  Mile  Run,   No. 


122.04  (old  No.  94),  Cranberry  Township, 
Venango   County. 

Commissioners  of  Butler  County,  to 
construct  bridge  over  Bull  Creek  (Sefton 
Branch),  Clinton  Township,  Butler 
County. 

Pittsburgh  Plate  Glass  Company,  to 
construct  railway  siding  along  the  eastern 
bank  of  the  Allegheny  River,  near  Lo- 
gansport,  Armstrong  County. 

City  of  Johnstown,  construct  a  bridge 
(Moxham  Bridge)  over  Stony  Creek,  at 
Central    Avenue,    Johnstown. 

Commissioners  of  Huntingdon  County, 
to  construct  bridge  across  Trough  Creek 
(Great  Trough  Creek),  about  1  mile  east 
of  Newburg,  in  'Tod  Township. 

Bessemer  &  Lake  Erie  Railroad  Com- 
pany, to  construct  temporary  trestle  and 
permanent  concrete  arch  over  and  make  a 
change  in  the  channel  of  Otter  Creek,  at 
a  point  1.5  miles  north  of  the  Coolsprlng- 
Findley  Township  line.  In  Coolsprlng 
Township.  Mercer  County. 

Supervisors  of  Wysox  Township,  Brad- 
ford County,  construct  bridge  across  Out- 
let of  Lake  Wesauking  (branch  of  Wysox 
Creek),  about  4  miles  northeast  of  To- 
wanda Borough. 

Erie  Railroad  Company,  construct  bridge 
over  Hogback  Run,  0.7  mile  north  of  West 
Middlesex,  Shenango  Township,  Mercer 
County;  a  bridge  over  Welsh's  Run,  1.2 
miles  north  of  West  Middlesex,  In  Hickory 
Township,  Mercer  County. 

.Supervisors  of  Chartiers  Township, 
Washington  County,  to  construct  bridge 
over  unnamed  stream,  in  village  of  Arden 
Min^s. 

Bird  Coal  Company,  construct  a  bridge 
over  Kaufman's  Run,  3432  feet  from 
mouth  of  stream  in  Stone  Creek,  Somer- 
set County. 

Cambria  &  Indiana  Railroad  Company, 
to  construct  bridge  over  Little  Elk  Creek. 
In  Blacklick  Town.ship.  Cambria  County: 
bridge  over  Coal  Pit  Run,  Blacklick 
Town.shlp,  Cambria  County;  bridge  over 
Lincoln  Run.  Black  Lick  Township,  Cam- 
bria   County. 

MeadviUe  C^ty,  construct  a  concrete  en- 
cased I-beam  and  concrete  slab-  bridge 
acros  Mill  Run,  at  North  Main  Street; 
concrete  encased  I-beam  bridge  over  Mill 
Run,  at  Water  Street;  concrete  encased 
I-beam  bridge  over  Mill  Run,  at  Poplar 
Street,   MeadviUe,   Crawford   County. 

Commissioners  of  Blair  County,  con- 
struct a  bridge  across  Mill  Run  at  Thirty- 
first  Street  and  Broad  Avenue.  Altoona; 
construct  a  bridge  over  Plum  Creek,  near 
Erb  Station,  in  Taylor  Township,  Blair 
County;  construct  extension  bridge  across 
Mill  Run,  near  the  Altoona  Driving  Park. 
Logan  Township;  construct  reinforced 
concrete  culvert  across  Yingling  Run,  near 
tlie  General  Refractories  Company's  plant 
at  Sarah  Furnace,  In  Greenfield  Township. 

Supervisors  of  Gamble  Township,  Ly- 
coming County,  to  construct  bridge  over 
T.  B.  Albert  Branch  of  Murries  Run,  on  a 
new  road  from  the  Calvert  Post  Office, 
Podines  Post  Office  road.  Gamble  Town- 
ship, Lycoming  County;  to  construct 
bridge  over  Swartz  Branch  of  Murries 
Rim.  on  Calvert  Post  Office.  Bodines  Post 
Offlce  road,  Gamble  Township.  Lycoming 
Coimty. 

Carnegie  Steel  Company,  a  change  in 
location  of  pile  ice  breaker  in  the  Monon- 
e.ahela  River,  borough  of  Braddock.  near 
the  Braddock -North  Braddock  borough 
line,  in  Allegheny  County;  construct  a 
wall  along  right  east  bank  of  Mononga- 
hela  River,  in  Braddock  and  North  Brad- 
dock  Boroughs,    Allegheny   County. 

Ocean  City,  Md. — Governor  signed  bill 
appropriating  $200,000  for  constructing 
bridge  across  Sinepuxent  Bay  at  Ocean 
City.    Address  County  Clerk,  Snow  Hill. 

Richmond,  Va. — Reported  constructing 
of  a  bridge  at  Laurel  Street  Is  under  con- 
sideration.    .\ddress  City  Clerk. 

Cleveland,    Ohio. — See    "MlsceUaneous." 

Columbus,  Ohio. — See  "Sewerage  and 
Sewage  Disposal." 

Elyrla,  Ohio. — County  Commissioners 
voted  to  construct  bridge  over  Beaver 
Creelc  near  Oak  Point.  It  will  be  of  con- 
crete abutment  structure  with  steel  spans 
.ind  creosoted  wood  block  floor.  Address 
County    Clerk. 

Kenton,  Ohio. — County  Commissioners 
sold  $20,000  bridge  bonds.  Address 
County  Clerk. 

Youngstown,  Ohio.— F.  M.  LIUIe,  City 
Engineer,  preparing  plans  for  Cedar 
Street  approach,  which  will  be  part  of 
Himrod  Avenue  bridge.  Estimated  cost. 
$125,000.      Address   City   Clerk. 

Kankakee,  III. — County  Board  Is  con- 
sidering constructing  a  bridge  700  ft.  long 
over  Kankakee  River  at  Warner's  Land- 
ing, cost  $45,000:  9000-ft  road  improve- 
ment on  Archer  Road,  cost  $33,845:  Jack- 
son bridge,  $4,000:  Baker  Bridge,  Man- 
hattan Township,  $3,000,  and  Wilmington 
Felix  Bridge,  $2,500. 

Minneapolis,  Minn. — The  Maryland  & 
St.  Louis  Ry.  and  the  Chicago,  Milwau- 
kee &  St.  Paul  R.  R.  will  construct  a  via- 
duct at  West  Lake  Street  over  their 
tracks.  Roadway  50  ft.,  two  8-ft.  side- 
walks, 146  ft.  long,  over  Maryland  &  St. 
Louis  Ry.,  400  ft.  flU  approach,  and  200  ft. 
long  over  C,  M.  &  St.  P.  Ry.,  600  ft.  fill 
approach;  total  cost,  $140,000.  Plans  pre- 
pared by  F.  N.  Cappelin,  City  Engineer. 
Work  is  to  be  done  by  the  railroad  com- 
panies. 
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Kearney.  Neb. — Commissioners  of  Kear- 
ney and  biuffalo  Counties  approved  plans 
for  steel  and  concrete  bridge  across 
Platie  River,  south  of  Kearney:  estimated 
cost.  $65,000.  Address  Clerk  Butlalo 
Comity.    Kearnej'. 

Springfield,  Mo. — Springiield  Traction 
Co.  (.\.  T.  Van  Dieuse,  iJen.  Mgr..  Spring- 
neld».  plans  to  construct  a  concrete  via- 
duct at  entrance  to  Walnut  Grove  Park. 
Cost  about  JIO.OOO. 

Dallas.  Tex.^<^ontract  soon  to  be  let 
for  c-onstructine  the  -east  approach  to  the 
Commercial  Street  Viaduct,  including  190 
ft.  retaining  wall  and  earth  All.  three  24- 
ft.  spans  and  one  14-ft.'  span,  reinforced 
concrete  girders.  H.  Moseley.  City  Engi- 
neer. 

Rockwall,  Texas. — State  Reclamation 
Department  has  approved  plans  for 
bridge  over  Elasi  Fork  of  Trinity  River, 
In  Rockwall  County.  J.  F.  Eitt,  Engineer, 
Dallas  County,  prepared  plans. 

Waco,  Texas. — Reported  contract  soon 
to  be  let  for  constructing  bridge  at  South 
Fifth  Street,  near  Baylor,  to  replace 
present  temporary  bridge.  Address  City 
EJngineer. 

San  Bernardino,  Cai. — City  Council  con- 
templates calling  an  election  in  the  sum- 
mer to  vote  following  bonds:  |100,000  for 
city  hall  site:  $75,000  for  auditorium  In 
Lugo  Park:  tlS.OOO  for  Arrowhead  Bridge: 
$SB,000  for  Third  Street  bridge:  $35,000 
for  Mt.   Vernon   Avenue  bridge,   etc. 

Fort  Stanley,  Ont. — Dock  improvements 
and  a  swing  bridge  costing  $100,000  are  to 
be  made  here.  William  Gray,  B20  King 
Street,  London,  will  have  charge  of  the 
work. 

Malahlde,  Ont. — City  Engineer  of  St. 
Thomas  is  preparing  plans  for  an  iron 
and  concrete  bridge  with  cement  floors 
to  be  constructed  at  a  cost  of  $25,000,  in 
Malahide  Township.  Contract  soon  to  be 
let 

BIOS    DESIRED, 

Maine.— Until  May  11,  by  State  Highway 
Commission  Augusta  for  following: 

Bridge  between  Van  Buren  and  St. 
Leonards.  N.  B.,  77,5S0  ft.  plank  and  floor 
timbers  on  steel  bridge  on  St.  John  River: 
also  painting  said  bridge  and  for  painting 
steel  bridge  over  E^st  Branch  of  Penob- 
scot River  In  Medway. 

Darlen,  Conn. — Until  May  10  by  Robert 
N.  Green,  Supt.  of  Highways,  for  con- 
structing reinforced  concrete  bridge  on 
Middlesex  Road  over  Stony  Brook,  having 
two  9-ft.  spans,  with  necessary  abutments 
and  center  piers  and  24-ft.  roadway. 

Heuvelton,  N.  Y.— Until  May  16.  by  N. 
Wells.  Town  Clerk,  for  constructing  con- 
crete steel  arch  bridge  over  Oswegatchle 
River,  advertised  in  Engineering  Rec- 
ord. Engineers  Concrete  Steel  Engineer- 
ing Company.  Park  Row  BIdg..  New  York, 
N.   V.     Arthur  Burns,   Town   Supt. 

Morristown,  N,  J.— Until  May  15,  by 
Joint  Committee  Board  Chosen  Freehold- 
ers of  Morris  and  Union  Counties,  for  con- 
structing a  75-ft.  span  reinforced  con- 
crete bridge,  width  38  ft.,  over  Passaic 
River  at  Chatham  Road,  between  Union 
and  Morris  Counties.  Fred  S.  Smith, 
Engr..  Morris  County,  Morristown,  and 
Jacob  L.  Bauer.  Engr.,  Union  County,  120 
Broad  St..  Elizabeth. 

Bradentown.  Fla. — Until  May  24  by  Rob- 
ert H.  Roesch.  Co.  Clk..  for  constructing 
10  bridges  of  concrete  and  steel,  or  con- 
crete steel  and  wood,  in  Sarasota  Venice 
Road  and  Bridge  Dlst.  The  sum  of  $40,000 
is  available  for  constructing  these  bridges. 
Charles  A.  Brown,  Dlst.  Engr.,  Sarasota. 

Bradentown,  Fla. — See  "Paving  and 
Roads." 

Palatka,  Fla. — Se«  "Paving  and  Roads." 

Gadsden,  Ala. — Reported  desired  until 
May  IS  by  County  Commissioners  for  con- 
structing SO-ft.  steel  span  bridge  over  Big 
Wills  Creek,  near  Gadsden,  and  concrete 
foundation  for  steel  bridge  over  Big  Wills 
Creek. 

Blua  Lick  Springs,  Ky.— Until  May  17  by 
County  Clerk.  Carlisle,  for  constructing 
bridge  over  Licking  River  at  Blue  Lick 
Springs,  243  ft.  long,  composed  of  two 
■pans  each  121  ft.  long. 

Nashville,  Tenn.— Until  May  23,  by  W. 
M.  Pollard,  County  Judge,' (or  constructing 
bridge  over  Cumberland  Hlver  at  Hydes 
Ferry,  Nashville,  advertised  in  Engineer- 
ing Record. 

Ashland,  Ohio.— Until  May  15.  by  Coun- 
ty Commissioners,  for  constructing  sev- 
eral bridges.  Including  Solomon  Fetzer 
Bridge  In  Milton  Township,  Jerry  Eby 
culvert  in  Milton  Township,  and  others. 
H.  ''>.   McGuire,  County  Aud. 

Bryan,  Ohio. — Reported  desired  until 
May  8  by  G,  C.  Bender,  Co.  Aud.,  for  con- 
structing 21  bridges  In  various  townships. 
Probable  cost  $14,200. 

Hamilton,  Ohio. — Until  about  June  1,  by 
L.  JI.  Hammerle,  County  Engineer,  for 
constructing  deck  girder  concrete  bridge; 
cost  $18,000;  also  May  15  separate  bids  for 
a  deck  girder  concrete  bridge:  cost,  $6,000. 

Mount  Gilead,  Ohio.— Reported  desired 
until  May  19  by  G.  O.  Higgin.  Co.  Aud., 
for  constructing  bridges  In  various  town- 
ships. 


Niles,  Ohio.— Until  May  15  by  County 
Commissioners  (W.  L.  Hoffman  Cik.)  for 
constructing  substructure  and  super- 
structure of  bridge  across  Meader  Creek 
in  Weathersfield  Township  on  Main 
Street  extension. 

Warren,  Ohio. — Reported  desired  until 
May  15  by  W.  L.  Hoffman,  Co.  Clk.,  for 
substructure  and  superstructure  of  bridge 
across  Meander  Creek  in  Weatherstield 
Township,  on  Main  Street  extension  in 
city  of  Niles. 

Bedford,  Ind. — Reported  desired  until 
May  18  by  County  Commissioners  for  con- 
structing 6  steel  and  reinforced  concrete 
bridges.     E.  W.  Edwards,  Co.  Aud. 

Illinois.— Until  May  10,  by  State  High- 
way Commission,  at  otflce  of  County 
Clerk,  Carlinville,  for  constructing  fol- 
lowing bridges: 

Hettick,  for  constructing  7  reinforced 
concrete  bridges  in  Macoupin  County,  In 
Section  D  known  as  Castile,  Dugger  No. 
1.  Dawson,  Hanshaw.  Ambrose,  Duckels, 
and  Aldcrson  bridges.  Engineers'  esti- 
mate   $9.S85. 

Macoupin,  for  constructing  three  rein- 
forced concrete  and  one  steel  bridges  in 
Macoupin  County,  Section  E,  known  as 
Meyers,  Ellis,  Piasa  and  Eddington  No. 
1.     Engineers'   estimates  $10,455. 

La  Moure,  N.  D. — Reported  desired  until 
May  16,  for  constructing  steel  bridge  50 
ft.,  long,  single  span,  five  steel  piers  at 
each  end:  32-ft.  bridge  on  five  steel  piles, 
concrete  floor,  18-ft.  roadway,  three  6-ft. 
wings  and  one  12-ft.  wing,  both  in  Town- 
ship 133:  steel  bridge  40  ft.  long,  five  steel 
plies,  18-ft.  roadway,  12-ft.  wings,  and 
a  40-ft.  steel  bridge,  five  steel  piles,  con- 
crete floor,  18-ft.  roadway,  both  in  Town- 
ship 135. 

PRICES  AND    LETTINGS. 
iflndicates  award  of  contract. 

Maine, — Following  bids  opened  April  25 
by  State  Highway  Commission,  Augusta, 
for  bridge  construction: 

South  Thomaston — One  wooden  truss 
and  granite  fill:  Noyes  &  Campbell,  Au- 
gusta, $7,000;  C.  E.  Bicknell  and  E.  W. 
Freeman,  Rockland,  $6,315  (not  awarded). 

Southport,  Boothbay  Harbor  (no  bids 
received). 

Lowell,  Mass. — Following  are  two  bids 
opened  April  18  by  City  Clerk  specifying 
kind  of  bridge  to  be  constructed  over 
Merrimack  River  and  northern  canal  at 
Pawtucketville:  National  Engineering  Cor- 
poration. Inc.,  Lowell,  three  span,  $115,- 
000:  four  river  spans,  $99,575;  suspended 
deck  and  two  river  spans,  through  bridge, 
$85,692,  and  for  two  river  spans  with  a 
third  arch  ring  through  bridge,  $83,370. 
Daniel  O'Connell  Sons  Company,  Holyoke, 
two  main  channel  spans  each  140  ft.,  $109,- 
.300,  or  150  ft.,  $120,600,  three  span  bridge, 
$112,300. 

^Boswell,  Pa, — Contract  for  steel  span 
bridge  650  ft.  In  length  to  he  constructed 
on  outskirts  of  Boswell.  awarded  by  John- 
son Somerset  Trolley  Company,  to  Phenlx 
Bridge  Company,  of  Phenixville.  Cost  re- 
ported at  $50,000.  Cambria  Steel  Com- 
pany has  contract  for  furnishing  4000  tons 
of  rails   for  trolley   line   extensions. 

A-New  Orleans,  La. — Contract  awarded 
by  Highway  Department  of  State  Board  of 
Engineers,  New  Orleans,  fo.-  constructing 
bridge  on  Section  3  of  the  Arkansas 
Highway  in  Parish  of  Caddo  (bids  opened 
April  24)  to  Bloodgett  Construction  Com- 
pany,   Shreveport,    $11,149. 

-^Rockford,  III. — Contract  awarded  by 
City  Council  for  constructing  Chestnut 
Street  bridge  to  N.  M.  Stark  Co.,  Des 
Moines,  Iowa,  at  $91,564, 

♦  Rock  Island,  III. — Contract  awarded 
by  Board  of  Bridge  Committee  of  Rock 
Island  and  Henry  Counties  for  construct- 
ing Colona  Bridge  across  Rock  River, 
concrete  construction,  to  Gould  Construc- 
tion Co.,  Davenport,  Iowa.,  at  $59,300. 

♦Oskaloosa,  Iowa. — Contract  awarded  by 
County  Commissioners  for  constructing 
bridge  over  Skimk  River  at  Curriers  Mills 
on  Iowa  City  Road  to  Des  Moines  Bridge 
&  Iron  Works,  Des  Moines,  at  $17,849. 

♦Miami,  Okia — Contract  for  construct- 
ing five  steel  bridges  awarded  Missouri 
Valley  Bridge  &  Iron  Company,  Leaven- 
worth, Kan.,  at  $63,436.  George  J.  Stem, 
County  Engineer,  Oklahoma. 

♦Poteau,  Okla. — Contract  for  construct- 
ing three  steel  bridges  in  Wlster  Town- 
ship, Leflore  County,  awarded  Kansas 
City  Bridge  Company,  Kansas  City,  Mo., 
at  $17,000.  D.  W.  Patton,  County  High- 
way Engineer,  Poteau. 


PAVING  AND  ROADS 


PROPOSED  WORK. 

BIddeford,  Me. — Paving  bonds  for  ^26.- 
000  will  be  sold   May  9  by  city. 

Great  Barrington,  Mass. — Citizens,  April 
25,  voted  $10,000  bonds  for  road  construc- 
tion on  Moment  Mountain  Road.  A.  C. 
Collins,  Moderator,  may  be  able  to  give 
information. 


Newark,  N.  J,  —  State  appropriated 
$75,000  for  road  repairs  in  Essex  County. 
This  amount  will  be  used  as  follows: 
$30,000  for  Improving  Springflelil  Avenue, 
Soutli  Orange  Township  and  Miilburn; 
$10,000  for  same  avenue  between  Spring 
Street  and  Morris  Turnpike,  Milbum,  and 
$35,000  for  Inipi-oving  Broad  Street,  Bloom- 
Held  north  of  Bay  Avenue  to  Passaic 
County  line. 

New  Jersey. — Election  to  be  held  in  No- 
vember to  vote  on  the  $7,000,000  road  bill 
recently  passed  In  the  Legislature.  Ed- 
win A.  Stevens,  State  Road  Commis- 
sioner,  Trenton. 

Paterson,  N.  J. — Road  improvements 
bonds  for  $160,000  will  be  sold  May  10  by 
Finance  and  Auditing  Committee  of  Board 
Chosen     Freeholders     (Geo.     W.     Botbyl, 

cut.). 

Trenton,  N.  J. — Finance  Committee  of 
Board  of  Chosen  Freeholders  approved 
.specifications  for  resurfacing  with  War- 
lonite  the  Lawrenceville-Princeton  Road. 
Address  Clerk  of  Board  of  Chosen  Free- 
holders. 

All  bids  opened  recently  by  Board  of 
Freeholders  for  constructing  first  section 
of  the  Pennsgrove-Pennsville  Road  have 
been  rejected  as  being  irregular.  Lowest 
bid  was  $65,509.  New  bids  to  be  asked 
immediately. 

Hazleton,  Pa. — It  is  proposed  to  pave 
Diamond  Avenue,  East  Broad,  Chestnut 
and  Juniper  Streets  and  repave  Broad 
Street:  material  not  yet  decided  upon. 
Cost  $79,000.  B.  E.  Toungerman,  City  En- 
gineer: S.  J.  Hughes,  City  Clerk. 

New  Wilmington,  Pa,— T.  A.  Gilkey. 
lilngineer.  New  Castle,  preparing  plans  for 
I)aving  Market  St.  and  Neshannock  Ave. 
Address    City   Clerk. 

Philadelphia,  Pa, — Contract  awarded  by 
Bureau  of  Highways  about  six  months 
ago  for  paving  have  been  annulled.  They 
were  subject  to  cancellation  if  orders  to 
proceed  with  the  work  were  not  received 
within  six  months.     Address  City  Clerk. 

Spangler,  Pa. — Election  will  probably 
soon  be  held  to  vote  $42,000  bonds  for 
paving.     Address  City  CHerk. 

Willlamsport,  Pa. — Surfacing  of  West 
Fourth  Street  at  a  cost  of  about  $30,000  is 
reported  under  consideration.  George  K. 
Harris,    Supt.    Public   Improvements. 

Tazewell,  Va. — Road  Improvement  bonds 
for  $256,000  will  be  offered  by  county  for 
sale  about  June  1.  G.  A.  Martin,  Road 
Engineer;  C.  W.  Greever,  County  Clerk. 

Shelby,    N.   C— See   "Water  Works." 

Amerlcus,  Ga. — Later  official  reports 
state  street  improvement  bonds  for  $30,000 
will  he  sold  bv  city  May  9  (not  May  1  as 
nreviously  stated).  N.  M.  Dudley,  Chmn. 
Finance  Committee. 

Bartow,  Fla. — Election  to  be  held  June 
I  in  the  county  to  vote  $1,500,000  bonds 
for  constructing  paved  macadamized  or 
hard-surfaced  roads.  (Contracts  award- 
ed.) See  "Prices  and  Lettings."  .T.  A. 
.lohnson,    Clerk   County   Commissioners. 

Bradentown,  Fla.  —  Road  and  bridge 
bonds  for  $250,000  will  be  sold  May  22 
by  County  Commissioners.  Robt,  H. 
Uoesch,    Clk. 

Fort  Myers,  Fla.— Citizens  of  Labelle 
District  voted  $164,000  road  bonds.  Ad- 
dress Clerk  of  Labelle  District  at  Fort 
Myers. 

Kisslmmee,  Fla. — Citizens  voted  $250.- 
0110  bonrt.x  for  brick  and  sand  asphalt 
iDiids.      Address   County  Clerk. 

Mobile,  Ala. — Contract  will  soon  be  let 
by  Commissioners  of  Mobile  and  Baldwin 
Counties  for  constructing  Delta  Highway 
to  connect  Mobile  and  Baldwin  Counties 
'ither  by  the  Niool  and  Hume  route  or 
any  route,  and  for  constructing  bridge 
across  Spanish  River.  Address  Clerk  of 
Mobile  County  at  Mobile. 

Baton  Rouge,  La. — West  Baton  Rouge, 
Point  Coupee  and  Iberville  Parishes,  as- 
sisted by  business  interests  in  the  city  of 
Baton  Rouge,  are  taking  steps  to  build 
a  highway  from  Port  Allen,  in  West 
Baton  Rouge,  to  Roscdale.  in  Iberville 
Parish,  a  distance  of  16  miles.  Address 
County  Clerk,  Baton  Rouge. 

Mansfield,  La. — Citizens  of  Mansfield 
and  vicinity  voted  $250,000  road  bonds, 
$150,000  to  be  used  for  constructing  a  link 
in  the  Jefferson  Highway  and  $100,000  for 
gravel  roads  out  of  town  of  Mansfield. 
Address  City  Clerk. 

Canton,  Miss. — C^ontract  will  be  let 
some  time  In  May  for  paving  about  1200 
ft.  with  concrete  or  asphalt  on  West  Cen- 
ter Street,  and  gravelint;  West  Peace, 
Academy  and  other  streets  at  a  cost  of 
about  $40,000.  Information  desired  on 
some  lasting  but  inexpensive  pavements 
Bonds  win  be  sold  M.ay  15.  W.  L  Dln- 
Icins,   Mayor. 

:'?*i'i?°"'„»'*'""-~^°""'-''  Commissioners 
.sold  $850,000  road  bonds.  Address  County 
Clerk. 

Benton,  Tenn. — Polk  County  voted  $95  - 
000   road    improvement   bonds. 

.,r'-A",!:5!i;*""''V8i    Tenn.  —  Citizens    voted 
$350,000     road     bonds.       Address     County 


New   Haven,  Conn. — Permanent  Paving  Aurora,    Ohio. — City   Council   authorized 

Commission    has    voted    to    ask    Board    of  improvement     of     Indiana     Avenue     from 

Aldermen     for     $50,000     for     paving     two  West  Conweli  Street  to  south  corooration 

streets.                                                                    ,  l  line.      Address    C!tv    Clerk               'i'"iii"Jn 


Bellaire,  Ohio. — Citizens  voted  $40,000 
bonds  for  improving  West  Twenty-third 
and  West  Washington  Streets.  Address 
City  Clerk. 

Chillicothe,  Ohio. — Glen  L.  Perry,  Coun- 
ty Highway  Supt.,  submitted  a  report  to 
County  Commissioners  estimating  cost 
of  improving  Koss  County  higliways  as 
follows:  Improving  county  roads  m  ten 
townships  at  $88,425;  townsliip  roads  In 
same  townships,  $49,051;  bridge  construc- 
tion for  the  year,  $33,300:  improved  roads, 
$9,232;  road  construction,  $91,680;  road  re- 
surfacing, $74,700;  total,  $346,089.  All  of 
this  work  may  not  be  done  this  year. 

Cincinnati,  Ohio. — Citizens  April  25  voted 
$1,638,050  bonds  for  street  improvements, 
including  Hamilton  Avenue,  $251,250;  Que- 
bec Road,  $175,000;  Fairbanks  Avenue, 
$151,500;  Ludlow  Avenue,  $112,500;  Eastern 
Avenue,  $459,750;  .Madison  Road,  $142,500; 
Freeman  Avenue,  $105,000;  Central  Ave- 
nue, $120,800;  Harrison  .\venue.  $39,750; 
Grandin  Road,  $50,000. 

County  Commissioners  approved  plans 
and  specifications  for  improvement  of 
Caldwell  Drive.  Estimated  cost,  $38,485. 
Address  County  Clerk. 

Columbus,  Ohio. — See  "Sewerage  and 
Sewage    Disposal." 

Columbus,  Ohio. — County  Commissioners 
|il:iM  resurfacing  and  repairing  35  roads. 
Mliciut  150  miles.     .-Vddress  County  Clerk. 

Dayton,  Ohio. — Paving  bonds  for  $33.- 
000  will  be  sold  May  23.  by  Walter  H. 
.\szling,   Clk.   Co.   Comrs. 

Hamilton,  Ohio.  -Contract  will  be  lei 
soon  after  June  1  by  County  Commission- 
ers for  macadam  and  concrete  roads  to 
cost  $180,000.  L.  M.  Hammerle,  County 
Engineer,  Hamilton. 

Lima,  Ohio. — See  "Water  Works." 

New  Philadelphia,  Ohio. — County  Com- 
missioners authorized  $115,000  bonds  for 
improving  portions  of  five  roads.  Ad- 
dress County  Clerk. 

Salem,  Ohio. — It  is  proposed  to  pave 
witli  brick  block  on  Jennings  Avenue, 
about  8,214  sq.  yd.,  at  a  cost  of  $21,000, 
including  4693  ft.  4  x  18-in.  stone  curb. 
B.  M.  French,  City  Engineer.  J.  N.  Rus- 
sell,  Director  Public  Service. 

Springfield,  Ohio. — Citizens  voted  $349.- 
000  bonds  for  street  improvements.  Ad- 
dress City  Clerk. 

Xenla,  Ohio. — Citizens  April  25  voted  to 
improve  15,000  sq.  yds.  on  East  Main  and 
(Columbus  Streets  and  2000  sq.  yds.  on 
Riger  Street.  J.  P.  Shumaker,  City  Engr. 
Contract  will  be  let  about  June  15. 

Columbus,  Ind. — County  Commissioners 
.sold  $24,000  bonds  for  constructing  gravel 
I'oadsi      Address    County    Clerk. 

Gary,  Ind. — Board  Public  Works  has 
ordered  City  Engineer  to  prepare  plans 
for  resurfacing  Broadway  from  Third 
Avenue  to  Twentieth  Avenue,  about  65,- 
000  sq.   yd.,   with  sheet  asphalt. 

Pontlac,  Mich. — Board  of  Supervisors 
will  sell  $250,000  road  bonds  for  construct- 
ing a  complete  system  of  highways 
throughout  the  county.  It  is  proposed  to 
construct,  this  summer,  57%  miles  and 
later  30   miles. 

East  St.  Louis,  III.— E.  F.  Harper,  City 
Engineer,  estimates  cost  of  paving  with 
brick,  asphalt  filler,  %-in.  sand  cement 
cushion,  6-in.  concrete  base,  on  Thirty- 
sixth   Street,   at  $25,127. 

County  Court  has  approved  the  assess- 
ment for  the  improvement  of  State  Street 
from  Thirty-fourth  and  Eighty-ninth 
Street,    3.6    miles. 

Jollet,  III. — City  Council  authorized  pav- 
ing with  asphaltic  concrete  Center  Street 
at  $11,610.     Address  City  Clerk. 

Kankakee,  III. — City  Council  passed  or- 
tlinance  for  paving  with  asphalt  portion 
of  Chicago  Avenue.  Estimated  cost,  $35,- 
lOO.     Address  City   Clerk. 

Madison,  Wis. — County  Commissioners 
plan  constructing  40  miles  of  road.  Ad- 
dress  County   Clerk. 

Marshalltown,  Iowa. — City  Council  in- 
tends paving  six  of  leading  streets  out 
of  city. 

Minneapolis,  IVIlnn.— The  sum  of  $143,000 
has  been  apportioned  by  Council  Commit- 
tee for  curbing  and  guttering  in  various 
wards  this  summer. 

Fargo,  N.  D. — Contract  soon  to  be  let 
by  city  for  paving  approximately  19 
blocks,  Ijids  to  be  on  asphalt,  creosote 
l)iock,  vitri  brick,  Portland  cement,  con- 
crete, bituminous  concrete  and  bitulithic. 
Address   City   Clerk. 

Billings,  Mont. — Citizens  of  County 
voted  $175,000  bonds  for  constructing 
gravel  road  from  eastern  to  western  p;irt 
of  county.     Address  County  Clerk. 

City  Council  plans  constructing  several 
thousand  feet  of  concrete  curbs  and 
walks,      .\ddress   City   Clerk. 

Monett,  Mo. — Road  improvements  bonds 
amounting  to  $50,000  for  Special  Road 
District  will  be  sold  May  10  by  John 
Walsh.  Clerk  Board  Commissioners,  ad- 
vertised in   Engineering  Record. 

Tuscumbia,  Mo. — Citizens  voted  $30,000 
bonds  for  constructing  ■ro.ss  state  high- 
way.     Address   County   Clerk. 

Aransas  Pass,  Texas. — Citizens  voted 
$10,000  bonds  to  build  the  city's  portion 
of  the  diamond  loop  higliway  to  Padre 
Island,  a  distance  of  14  miles.  Address 
City  Clerk. 
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Athens,  Texas. — Citizens  of  Precinct  No. 
3  voted  $60,000  road  bonds.  Address  Clerk 
l^recinct  No.  3,  at  Athens. 

Bay  City,  Tex. — Road  improvement 
bonds  amounting  to  $iO0,000  will  be  sold. 
proceeds  to  be  used  to  shell  roads  recently 
built. 

Ft.  Worth,  Tex.— Contract  will  be  let 
early  in  May  for  repaying  4400  ft.  on 
Main  Street.  Bids  will  be  considered  on 
Wood  block,  asphaltic  concrete,  brick, 
bltulithic.  etc.  A  12  to  24 -in.  vitr.  pipe 
storm  sewer  will  also  be  installed.  F.  .T. 
Vonzuben.  City  Engineer. 

Karnes  City,  Texas. — Attorney  General 
has  approved  $75,000  bonds  issue  for 
Karnes  County  Road  District  No.  3. 

Lockhart,    Tex. — Caldwell    County  $50,- 

000   road    improvement   bonds   have  been 

approved  by   the  Attorney-General.  Ad- 
dress  County   Clerk. 

Port  Aransas,  Tex.— Citizens  voted 
110,000  toward  building  the  Diamond 
Loop  Highway  to  Padre  Island,  a  dis- 
tance of  14  miles.     Address  City  Clerk. 

Wichita  Falls,  Texas. — See  "Public 
Buildings  and  Schools." 

Aberdeen,  Wash. — City  Council  passed 
resolutions  for  paving  I'AV^  blocks  of 
streets  and  laying  26  blocks  of  concrete 
sidewalks.     P.  F.  Clark,  City  Clerk. 

Belllngham,  Wash — County  Commis- 
sioner.s  have  approved  proposition  to  con- 
struct hard  surface  road  4'/^  miles  long 
to  Marietta,  to  cost  $60,000.  C.  M.  Adams, 
County  Engineer:  William  D.  Wallace, 
County  Auditor. 

Chehalls,  Wash. — Election  will  probably 
be  held  this  summer  to  vote  $1,000,000 
bonds  to  construct  hard-surfaced  road- 
ways. D.  W.  Montford.  County  Auditor. 
J.    D.    Neville,    County   Engineer. 

Granite  Falls,  Wash.— W.  C.  Bickford, 
County  Engineer,  Everett,  is  completing 
survey  for  paving  1  mile  in  Granite  Falls. 
Estimated  cost,  $12,000. 

Seattle,  Wash.— A.  H.  Dlmock,  City  En- 
gineer, has  filed  with  Board  of  Public 
Works  estimates  of  cost  of  paving  with 
brick  East  Marginal  Way.  Estimated 
cost.    $127,944. 

Monmouth,  Ore. — City  Council  intends 
paving  entire  length  of  Main  Street  in 
the  business  section.    Address  City  Clerk. 

Portland,  Ore. — Contract  soon  to  be  let 
by  County  Commissioners  for  constructing 
24-ft.  bltulithic  pavement  on  crushed 
stone  base  on  Figure  S  on  Columbia  River 
Highway.  This  contract,  awarded  on 
brick  pavement,  was  recently  relinquished. 
Address   County  Clerk. 

El  Centre,  Cal. — Citizens  are  petition- 
ing Board  of  Supervisors  to  call  an  elec- 
tion to  vote  $1,000,000  bonds  for  construct- 
ing paved  highways  throughout  the 
country. 

Los  Angeles,  Cal. — City  Council  and 
Board  of  Supervisors  agreed  to  construct 
jointly  2  miles  of  pavement  along  Man- 
chester Avenue.  Contract  will  be  let 
about  June  1. 

Riverside,  Cal. — County  Highway  Com- 
mission (Lester  S.  Moore,  Secy.)  recom- 
mended to  Board  of  Supervisors  a  $713.- 
425  bond  issue  for  completing  highway 
system. 

San  Francisco,  Cal. — Board  of  Works 
authorized  the  improvement  of  portion  of 
Leavenworth  Street  and  crossing  of  Leav- 
enworth and  Francisco  Streets.  Esti- 
mated  cost.   $15,000.      Address  City   Clerk. 

Salt  Lake  City,  Utah. — City  Engineer 
Sylvester  Q.  Cannon  recommends  paving 
with  asphalt  on  Thirteenth  Street  East, 
from  Fifth  to  Ninth  Streets,  and  from 
Ninth  to  Eleventh  Streets,  with  cement 
concrete. 

Coeur  d'Alene,  Idaho. — County  Commis- 
sioners will  soon  construct  highway  in 
Fourth  of  July  Canyon.  Estimated  cost, 
$60,000.     D.   E.    Danby,   County   Auditor. 

Outremont,  Que. — See  "Sewerage  and 
Sewage   Disposal." 


BIDS    DESIRED. 

Boston,  Mass. — Until  May  8,  by  lOdw. 
F.  Murphy,  Comr.  Public  Works,  for  re- 
pairing asphalt  or  bithlithlc  pavements 
on  any  streets  in  Boston  not  under  guar- 
anty when  ordered  to  do  so  by  Commis- 
sioner benvpcn  May  1.",.  lliHI,  and  .I.tti. 
31,    191 T. 

Nev»  Haven,  Conn. — Until  May  11,  by 
F.  L.  Ford.  City  Engineer,  for  paving 
four  streets. 

Binghamton,  N.  Y. — Until  May  10.  Ii.v 
Board  Contract  anri'  Supply  for  paving 
Fayette,  Ilobinson  .and  Montgomer.v 
Streets  and  Conklln.  Whitney  and  KasI 
Starr  .'Vvenues. 

Brooklyn,  N.  Y.— Until  May  11  by  U.  H 
Pounds,  Borough  I'res.,  for  laying  side- 
walks, grading  and  paving  portions  of  Bay 
Thirty-seventh  and  Hicks  Streets,  Bush- 
wick  Avenue  and  numerous  other  streets, 
In  all  about  27.785  sq.  yd.  asphalt.  17.240 
sq.  ft.  cement  sidewalk,  together  with 
curbing,  etc.    Total  security  $26,900. 

Waterloo,  N.  Y.— Until  May  18  by  F.  G. 
Stewart.  Village  President,  for  approxi- 
mately  23.000   sq.    yd.    reinforced    concrete 


paving  and  appro.\imately  10,000  lin.  ft. 
concrete  curbing,  advertised  in  Engineer- 
ing Record.  M.  L.  Van  Kirk,  Village 
Engineer. 

Atlantic  City,  N.  J. — Reported  desired 
until  May  10  for  6260  sq.  yd.  macadam  and 
gravel  pavements.  A.  H.  Nelson,  Co. 
Engr. 

Grantw/ood,  N.  J. — Reported  desired  un- 
til May  8,  by  Borough  Council  of  Cllfslde 
Park,  at  Fire  Hall,  Palisade  Avenue  and 
Park  Place,  Cllfslde  Park  (I^ouis  Rentier, 
Clk.),  for  surfacing  with  bituminous  and 
tar  on  macadam  foundation  of  Palisade 
Avenue  and  Gorge  Road  approximately 
17,127  sq.  yd.  bituminous,  14,334  sq.  yd. 
tar,  31,461  sq.  yd.  foundation.  McClave  & 
McCIave,  Borough  Engrs.,  Columbia  Ave- 
nue, Grantwood. 

Elizabeth,  N.  J.— Until  May  11  by  Board 
Public  Works  for  constructing  35,000  sq. 
yd  sheet  asphalt  pavement  on  6-in.  con- 
crete foundation.  Thomas  E.  Collins, 
City  Engr. 

Paterson,  N.  J. — Until  May  9,  by  Board 
Public  Works,  for  grading,  curbing  and 
guttering,  of  21  streets,  including  Glover 
Avenue,  Carbons  and  other  streets:  sim- 
ilar work,  including  sidewalks  on  5  streets 
including  Crooks  and  Knickerbocker  Ave- 
nues, also  for  sidewalks  on  Trenton  Ave- 
nue and  East  Twenty-ninth  .Street.  H.  J. 
Harder,  City  Eng. 

Washington,  D,  C. — Until  June  1,  by 
Commissioners  D.  C.  for  making  repairs 
to  asphalt  pavements,  including  resur- 
faciner  and  concrete  base  on  certain 
streets  for  a  period  of  2  or  5  years  from 
July  1,  advertised  in  Engineering  Record. 

Bradentown,  Fla. — Until  May  24  by  Rob. 
ert  H.  Roesch,  Co.  Clk..  for  improving  by 
grading  and  surfacing  with  sand  asphalt, 
about  28  miles  of  road  in  Sarasota-Venice 
Road  and  Bridge  Dist.,  in  all  about  148,000 
sq.  yd.  sand  asphalt  surface,  159,000  sq. 
yd.  concrete  base,  260,000  lin.  ft.  concrete 
curb.  98.000  sq.  yd.  sand  asphalt  shoulders, 
148,000  sq.  yd.  oil  base,  etc.  Charles  A. 
Browne.  District  Engr.,  Sarasota. 

Bridgeville,  Pa.— Until  May  9  by  M.  R. 
Mallery,  Chmn.  Street  Committee,  for 
grading,  curbing  and  paving  Hickman, 
Murray  and  Station  Streets,  in  all  about 
7500  sq.  yd.:  also  for  constructing  sewers, 
in  all  about  5780  lin.  ft.  8  and  15-in.  in  St. 
Clare  and  Mill  Streets. 

Carbondale,  Pa.— Until  May  22,  for  7000 
sq.  yd.  penetration  waterbound  macadam 
and  approximately  one-half  of  a  total  of 
nearly  50,000  sq.  yd.  brick  pavement  on 
4  and  6-in.  concrete  base.  J.  A.  Saxe, 
City  Engr.,  City  Hall. 

Pittsburgh,  Pa.— Until  May  18.  by  John 
P.  Moore,  County  Controller,  for  furnish- 
ing material  and  reconstructing  approxi- 
T^ately  22  miles  of  worn  macadam  roads 
with  Class  "A"  and  Class  "B"  asphalt 
surfacing  material,  with  alternate  bids 
for  reconstructing  4%  miles  with  Class 
"A"  asphalt,  also  for  4%  miles  reinforced 
concrete  wearing  surface,  furnishing  29,- 
000  tons  more  or  less  ballast  screening, 
etc. 

Washington,  Pa. — Reported  desired  until 
May  17  by  J.  T.  Underwood.  Contractor, 
for  pining  Washington-Bethany  Road, 
about  1  mile. 

Baltimore,  Md. — Reported  desired  until 
May  10,  bv  Paving  Commission  (R.  K. 
ComiJton.  Chmn.).  for  33.550  sq.  yd.  sheet 
asphalt,    2525    sq.    yd.    vitr.    block,    etc. 

Cumberland.  Md. — Until  May  22,  by 
Mayor  and  City  Council,  for  paving  and 
otherwise  improving  streets:  advertised 
in  Engineering  Record.  Ralph  L.  Rizer, 
C^ity  Engineer. 

Towson,  Md. — Reported  desired  until 
May  11,  by  County  Commissioners  (Chas. 
J.  Fox,  Clk.).  for  Registertown  Road  re- 
surfacing, with  asphalt  3  miles:  Allegheny 
Avenue  1  mile  with  concrete.  White  House 
Road  2  miles  with  concrete,  and  Paper 
Mill  Road  one  mile  with  concrete. 

Huntington,  W.  Va. — Reported  desired 
until  May  8  bv  Board  County  Comrs.  for 
paving  a  number  of  streets.  A.  B.  Mau- 
pin.  City  Engr. 

West  Union,  W.  Va.— Until  May  26  by 
Hiram  Hutson,  Clk.  County  Court,  for 
constructing  a  number  of  roads  in  West 
Union  Pist.  Horner  Bros.,  314  West  Main 
.Street.  Engrs.,  Clarksburg. 

Miami,  Fla. — Reported  desired  until 
May  IS,  by  City  Clerk,  for  12,400  sq.  yd. 
concrete  sidewalk  and  14,000  lin.  ft.  curb. 
B.  H.  Klyce.  City  Engr. 

Palatka,  Fla. — Until  J'lne  7.  by  County 
Commissioners  for  paving  with  vitr.  brick 
and  concrete  or  granite  curb,  approxi- 
mately 21  miles  of  highway  and  approx- 
imately .500  cu.  yd.  reinforced  concrete  In 
bridges,  advertised  in  Engineering  Record. 

Columbus,  Miss. — Reported  desired  un- 
til .May  10.  by  County  Commissioners  for 
constructing  10  miles  macadam  roads. 
Probable  cost  $20,000.  Also  separate  bids 
for  4Vj  miles  in  Bent  Oak  Road  Dist.  E. 
Hauser,   Engr.,  Columbus. 

Carlisle,  Ky.— Until  May  17  by  Fiscal 
Court  Nicholas  County  (John  F.  Sugg, 
Clk.)  ftir  impro\'ing  covmty  road  known  as 
Headquarters  and  Hooktown  Turnpike,  to 
the  Bourbon  County  line,  a  distance  of  6 
miles. 


Rutledge,  Tenn. — Reported  desired  until 
May  10.  Ijy  County  Road  Commission,  for 
60  miles  of  grading  and  45  miles  of  macad- 
am paving. 

Jasper,  Tenn. — Reported  desired  until 
May  12  by  County  Commissioners  for  con- 
structing road  to  Dixie  Highway.  Prob- 
able cost  $60,000. 

South  Pittsburg,  Tenn.— Until  May  12, 
by  County  Commissioners,  for  about  $100,- 
000  worth  of  macadam  roads.  J.  E.  More- 
land,   County   Engineer. 

Louisville,  Ky.— Until  May  11  by  Board 
Public  Works  (Roger  G.  McGrath.  Secy.) 
lor  paving  Brook,  F.  Lytle  and  numerous 
other  streets.  Samples  of  vitr.  brick 
must  be  submitted. 

Canton,  Ohio. — Until  May  10,  by  George 
McCloskey,  Director  Public  Service,  for 
66,000  sq.  yd.  brick,  40,000  sq.  yd.  sheet 
asphalt  and  90.000  yd.  material  not  speci- 
fied, all  on  5-in.  concrete  foundation.  W. 
E.  Sarver,  City  Engineer. 

Cincinnati,  Ohio.— Until  May  11,  by 
Chas.  F.  Hornberger,  Public  Service  Di- 
rector, for  improving  Lincoln  Avenue 
from  Stanton  Avenue  to  Alms  Place.  City 
Engineer  Frank  S.  Krug's  estimate:  As- 
phalt, $16,604:  bltulithic,   $18,609. 

Until  May  15.  by  the  Public  Service  Di- 
rector, for  improving  Pearl  Street  from 
Broadway  to  Martin  Street,  9500  sq.  yd.  of 
granite.    City  Engineer's  estimate,  $43,184. 

Until  May  12,  by  County  Commission- 
ers (Albert  Reinhart,  Clk.,  for  improving 
Caldwell  Drive  in  Section  7  and  13,  Spring- 
field  Township. 

Reported  desired  until  May  19,  by  Coun- 
ty Commissioners  (A.  Reinhart,  Clk.),  for 
cleaning  and  oiling  various  roads. 

Dayton,  Ohio. — Until  May  18,  by  County 
Commissioners,  for  Range  Road  Improve- 
ment, including  5220  cu.  yd.  gravel  or 
crushed  stone,  14,349  cu.  yd.  excav.,  7000 
gal.  road  oil  applied.  800  lin.  ft.  guard 
rails.     Walter  H.  Aszllng,  Clk.  of  Board. 

Linden  Heights,  Ohio.— Until  Mav  20, 
by  Al.  H.  Probst,  Village  Clerk,  for  pav- 
ing seven  streets  with  bituminous  mac- 
adam, approximately  3  miles,  including 
sewers:  streets  to  cost  $70,000  and  sewers 
$18,000:  advertised  in  Engineering  Record. 
R.   K.   Schlafiy,  Engineer,   Columbus. 

Mansfield,  Ohio.— Until  about  May  24,  by 
W.  J.  Hazettine.  City  Engineer,  for  paving 
with  brick  on  Bowman  Street  and  with 
tarvia  on  Vincennes  Street  on  concrete 
foundation. 

Marlon,  Ohio. — Until  May  19,  by  Director 
Public  Service  for  furnishing  material  and 
paving,  curbing,  grading,  draining,  etc., 
follow  roads:  Davis  Street,  23,873  sq.  yd., 
including  C,  D.  and  M.  street  car  tracks, 
and  Forest  Street:  Bain  and  Avondale 
Avenues  and  Carhart  Street,  in  all  11.975 
sq.  yd.  Bids  on  labor  and  material  must 
be  stated  separately.  H.  A.  Stevens, 
Clerk. 

New  Albany,  Ohio. — Until  May  12  by 
Village  Council  for  constructing  side- 
walks on  Main,  High  and  other  streets, 
.leanings,  Lawrence  &  Lindsey,  Engrs., 
Hartman  Building,  Columbus.  N.  D. 
Kern,  Village  Clerk. 

New  Bremen,  Ohio. — Until  May  13  by 
Board  County  Commissioners  for  furnish- 
ing material  and  constructing  concrete 
tloor  (roadway  and  sidewalk  for  a  bridge 
across  the  Miami  and  Erie  Canal  at  Plum 
Street.     F.  W.  Langhorst,  Co.  Aud. 

Payne,  Ohio. — Until  May  13  by  B.  C. 
Craig,  Village  Clerk,  for  13,202  sq.  yd. 
street  paving. 

Tiffin,  Ohio. — Reported  desired  until  May 
24  for  about  15,000  sq.  yd.  paving.  Address 
William  Heller.  Dir.  Pub.  Service. 

Troy,    Ohio.— Until    May    11.    by    Frank 

Rurkholder,  Director  Public  Service,  Im- 
proving Main  Street,  including  grading, 
cement  curb  and  gutter,  5650  lin.  ft.,  curb 
and   gutter  3000  sq.   ft,   sidewalk   7055  lin. 

ft.,  10  to  20-in.  sewer  pipe.  18,630  sq.  yds. 

paving,  brick,  bituminous  concrete  or  bi- 
tuminous   macadam.     M.    A.    Gantz,   City 

Engineer. 

Zanesville,  Ohio. — Until  May  9,  by  W.  W. 
Roach,  Director  Public  Service,  for  pav- 
ing with  brick  on  Market  Street  on  a  con- 
crete foundation,  C.  R.  Spencer,  City 
Engineer. 

Zanesville,  Ohio. — Reported  desired  un- 
til May  9.  by  City,  for  11,733  sq.  yd.  as- 
phalt pavement  on  concrete  base.  2000  lin. 
ft.  curb  and  gutter,  etc.  Probable  cost. 
$23,000.     C.  R.  Spencer,  City  Engr. 

Cannelton,  Ind. — Until  May  S.  by  Fred 
Berger,  City  Clerk,  for  61,000  ft.  5-tt.  con- 
crete walks.  Herman  &  Memme  Engi- 
neering Company,  Jasper,  Ind..  Engineers. 

Hudson,  Mich. — Until  May  19.  by  P"red. 
P.  George,  City  Clerk,  for  23,000  sq.  yd. 
of  resurfacing  on  Maple  Grove  Avenue  and 
E.  Main  and  Grove  Streets,  to  cost  $20,000. 
George  Champe.  Engineer,  Toledo. 

PotosI,  Mich. — Until  May  13.  for  con- 
structing roadbed  for  highway  in  Wash- 
ington County,  approximately  13.000  to 
'5.000  yd.  W.  R.  Heagler  &  Sons,  Engrs., 
Potosl. 

Paris,  III. — Until  May  10.  by  County 
Supervisors  (P.  L.  Stoneburner.  Chmn.) 
for  constructing  10.500  lin.  ft.  brick  pave- 
ment on  portions  of  Lower  Terre  Haute 
Itoad  and  Springfield  Road.  Geo.  D. 
Murphy,  Co.  (Sierk. 


Illinois.- Until  May  10,  by  State  High- 
way Dept.,  Hprlngfleld,  for  constructing 
roads  as  follows: 

Martinsville,  Clark  County,  Sect.  B, 
concrete  road,  4500  ft.  Engineers'  esti- 
mate $3,360. 

Breese,  Clinton  County,  Sect.  B,  oiled 
earth,  13,500  ft.  Engineers'  estimate 
$5,S29. 

Trenton,  Clinton  County,  9204  ft.  oiled 
earth.      Engineers'    estimate    $3,536. 

Lombard,  Du  Page  County,  '7200  ft.  bi- 
tuminous macadam.  Engineers'  esti- 
mate $17,584. 

Lake  Villa,  Lake  County,  5040  ft.  con- 
crete.    Engineers  estimate  $12,659. 

Waukegan,  Waukegan  County,  2275  ft. 
concrete.     Engineers'   estimate  $4,740. 

Vincennes,  Ind.,  Lawrence  County,  4800 
ft.    brick.     Engineers'    estimate   $11,588. 

Ava,  Jackson  County,  21,600  ft.  earth. 
Engineers'    estimate   $14,402. 

Morrison,  III. — Until  May  16,  by  Vernon 
N.  Taggett,  County  Supt.  of  Highways, 
for  26,803  sq.  yd.  brick  paving  on  Lincoln 
Highway  In  Sterling  Township. 

River  Forest,  III.— Until  May  8  by  Board 
Local  Improvements  (John  T.  Muir, 
Chmn.)  for  improving  portions  of  Park 
and  Forest  Avenues  and  Thomas  Street 
with  asphaltic  concrete.  Total  estimated 
cost  $13,115. 

Nevada,  Iowa. — Until  May  16  by  R.  A. 
Davis,  City  Clk.,  for  14,000  sq.  yd.  pave- 
ment and  8000  lin.  ft.  curb.  Bids  desired 
on  either  brick,  asphalt  concrete  or  rein- 
forced concrete. 

Vinton,  Iowa.— Until  May  10,  by  W.  E. 
Klingman.  City  Clerk,  for  24  blocks  of 
paving  brick  and  concrete,  including 
Whipple  and  College  Avenues  and  Ellis 
Street,  on  concrete  foundation,  including 
10,600  lin.   ft.   curb.    Cost,   $35,000. 

Vinton,  Iowa. — Reported  desired  until 
May  10,  by  W.  E.  Klingman,  City  Clerk, 
for  17.500  sq.  yd.  brick  and  concrete  pave- 
ment on  concrete  base  and  10,660  ft.  con- 
crete curb.    Estimated  cost,  $35,000. 

Luverne,  Minn. — Until  May  23  by  Olaf 
Skyberg,  Co.  Aud.,  for  State  Road  No.  5, 
length  41/;  miles,  in  all  about- 7570  lin.'  ft. 
turnpiking,  7200  yd.  graveling,  27.000  cu. 
yd.  grading  Road  No.  5,  about  8000  cu.  yd. 
graveling.  Koad  No.  2,  23,600  lin.  ft.  turn- 
piking, 10,130  cu.  yd.  graveling,  etc. 

Kearney,  Neb.— Reported  desired  until 
May  11,  by  T.  N.  Hartzell,  City  Clerk, 
lor  paving  with  vertical  fiber  brick,  as- 
phaltic concrete  and  concrete  monolithic 
brick  in  paving  Dlsts.  No.   6  and  7. 

Lincoln,  Neb. — Reported  desired  until 
May  8.  by  Theo.  H.  Berg,  City  Clerk,  for 
paving  in  Dist.  No.  327,  No.  328.  No.  345 
in  all  about  13,190  sq.  yd.,  asphaltic  con- 
crete,   7950  curb  and   gutter,    etc. 

Lisbon,  N.  D. — Reported  desired  until 
May  9,  by  Chas.  E.  Best,  County  Auditor, 
(or  constructing  creosoted  wood  block 
pavement  over  Fifth  Street  bridge. 

Missoula,  Mont. — See  "Sewerage  and 
Sewage  Disposal." 

Kansas  City,  Mo.— Until  May  9.  Board 
Public  Works  (Edw.  F.  Webster,  Act 
Secy),  for  paving  with  sheet  asphalt  on 
Summit  and  Thirty-fifth  Streets,  with 
creosoted  wood  block  portion  of  Nine- 
teenth and  Main  Streets,  and  Portland  ce- 
ment concrete  on  Forty-sixth  Street  and 
West  Prospect  Place,  and  a  number  of 
alleys.  Also  separate  bids  for  artificial 
stone  curbing  on  East  State,  McGee-  and 
other  streets. 

Until  May  16,  by  Allen  C.  Southern, 
County  Surveyor,  for  macadamizing  a 
portion  of  Woodland  Avenue,  in  all  about 
8564  sq.  yds.  Also  separate  bids  for  ma- 
cadamizing W.  R.  Nelson  Road,  In  all 
about   2043  sq.    yds. 

Amarlllo,  Tex.— I'ntil  May  9,  by  M.  H. 
Hardin.  City  Manager,  for  approximately 
75.000  sq,  yd.  paving  and  all  other  work 
incidental   thereto, 

Blackwell,  Okla.— Until  May  10.  by 
Clyde  V.  Butcher,  City  Clerk,  for  paving 
Street  Improving  Dist.  No.  1,  to  consist 
of  vitr.  brick  block  on  H4-ln.  sand 
cushion  and  4-in.  concrete  base  with  ce- 
ment grout  filler,  in  all  approximately 
.IS. 500  cu.  yd.,  and  15.000  lin,  ft,  curb, 
,Mso  for  constructing  storm  sewers. 

Washington. — Reported  desired  until 
May  22,  by  James  Allen,  Secy,  State  High- 
way Board,  Olympla,  for  surfacing  with 
gravel  or  Colville  shale  about  4U  miles 
of  Inland  Empire  Highway  from  Colville 
south  in  Stevens  County.  R.  B,  Thomas. 
Co.    Engr. 

LodI,  Cal.— irntil  May  16.  by  H.  S.  Clark, 
(^ity  Clerk,  for  municipal  paving  plant, 
costing  about  $7,500,  for  which  citizens, 
.\pril  10.  voted  in  favor  of  constructing. 
L.    F,    Barzellotti,    Engineer,   City   Hall. 

Ventura",  Cal. — Until  May  13.  by  Board 
of  Supervisors  (J.  B.  McCloskey,  Clk.). 
for  grading  and  constructing  6.34  miles  of 
4-in.  concrete  pavement  16  ft.  wide,  Ven- 
tura to  La  Crosse.  Division  6,  Section 
1,  approximately  l'?,720  cu.  yds.  excav 
34.490  lin.  ft.,  shaping  roadbed.  12,000  lbs. 
reinforcing  steel,  etc. 

Venice,  Cal. — Until  May  15,  by  C.  T. 
Burns.  City  Clerk,  for  grading  and  con- 
structing asphaltic  concrete  pavement  on 
Venice  Boulevard  and  Walgrove  Avenue. 
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itindicates  award  of  contract. 

Maine. — Following  are  bids  opened  April 
2d  by  state  Highway  Commission  Augusta, 
for  highway  improvements  (gravel  surface 
unless  otherwise  stated): 

*Damriscotta.  3.22  miles  (four  lowest) : 
James  McGregor  &  Co.,  Rumford, 
J14,109  (awarded  contract);  H.  L.  Baker, 
Woolwich,  »14.110;  Ahern  Construction 
Company,  Willimantic,  Conn.,  $15,082;  A. 
\Mlliams  &  Co.,  Boston,   Mass.,   $15,428. 

Brunswick,  4.59  miles;  James  H.  Kerr, 
Rumford,  $41,676  (only  bidder,  not  award- 
ed). 

Noblesboro.  2.67  miles:  -Ahern  Construc- 
tion Company,  Willimantic,  Conn.,  $16,096; 
James  McGregor  &  Co..  Rumford.  $16,205; 
and  Noyes  &  Campbell,  Augusta,  $18,619 
(not  awarded). 

•Lincolnville,  3.5  miles:  H.  t..  Baker, 
Woolwich.  $15,406  (awarded  contract); 
Noyes  &  Campbell,  Augusta,  $19,742. 
,  *Greene,  1.8  miles,  macadam  surface: 
James  McGregor  &  Co.,  Rumford,  $11,875 
(awarded  contract);  Small  &  Ingalls,  Bar 
H^'^.'^'  *i3.S57;  James  H.  Kerr,  Rumford, 
lls'etS'        "^^^     *     Campbell,     Augusta, 

•Fairfield,  1.88  miles:  Greenwood  & 
Ford,  Skowhegan,  $8,881  (awarded  con- 
tract); W.  H.  Doran,  Mercer,  $10,822,  and 
D.  D.  Hetro.  424  Hanover  Street,  Boston, 
Mass.,   $14,479. 

•Hermon,  3.08  miles:  W.  H.  Doran, 
Mercer,  $17,614  (awarded  contract;  John 
G.  Fleming  Lincoln,  $18,762;  and  Murtaugh 
Hughes,  Bangor,  $24,842. 

Cherryfield,  3  miles:  A.  Williams  &  Co., 
W)ston.  Mass.,  $20,570;  Bradbury  Smith, 
West  Sullivan,   $20,928   (not  awarded). 

Edmunds,  2  miles:  A.  Williams  &  Co., 
Boston,  Mass.,  $12,509  (not  awarded). 
.,  *Mechanic  Falls,  2.6  miles  (four  lowest): 
Marco  Lavorgna,  Canton,  $10,843  (award- 
f?,  ??„"*'?"=*'  •  James  H.  Kerr,  Rumford, 
.,?•«??•  Ji^es  McGregor  &  Co..  Rumford, 
$13,983;  W.  H.  Doran,  Mercer,  $15,832. 

•Massachusetts. — Following  are  bids 
opened  April  25  by  Massachusetts  High- 
way Commission,  Boston,  for  construct- 
ing road  improvements: 
„*Taunton — Hamilton  Flood,  Quincy, 
Mass.,  $14,886  (awarded  contract);  H.  E 
Gushing.  Sekonk,  Mass.,  $15,176;  and  J. 
McCormick,   Providence,    R.   I.,   $18,915 

.^.'H'^S''"''^— Samuel  B.  Horton,  EJver- 
ett,  $7,302  (awarded  contract). 
..^^^^"^harles  E.  Home,  MiUbury, 
$10,636;  R.  H.  Newell  Company,  Uxbridge, 
$11,477;  and  B.  E.  Savage,  Worcester, 
$10,711   (not  awarded  yet). 

Phillipston— Charles  E.  Home.  MiUbury, 
Mass.,  $8,211  (lowest  not  awarded  yet). 

*Wayland  and  Sudbury  (bids  opened 
April  18) — Framingham  Construction  & 
Supply  Company,  Framingham.  Mass.. 
$39,250  (awarded  contract);  A.  Williams 
&  Company,  27  Lowell  Street,  Boston, 
$29,725;  and  R.  F.  Hudson,  Melrose, 
$39,870. 

•Bridgeport,  Conn. — Contract  awarded 
by  City  Council  for  resurfacing  number  of 
streets  to  Warren  Bros.,  Boston,  Mass.,  at 
$500,000. 

•New  Haven,  Conn. — Contract  award- 
ed C.  B.  Blakeslee  &  Sons,  New  Haven, 
for  wood  block  pavement  on  sections  of 
eight  streets,  at  a  cost  of  $140,000. 

•Hartford,  Conn. — The  Board  of  Con- 
tract &  Supply,  according  to  later  infor- 
mation, has  awarded  the  contract  for 
street  paving  (bids  opened  April  11)  to 
Union  Paving  Company,  Schenectady,  N. 
T.,    for   $63,059. 

Albany,  IJI.  Y. — Following  are  lowest 
bids  opened  April  28  by  State  Highway 
Commission.  55  Lancaster  Street,  for  re- 
pair of  public  highways  by  State  aid: 

Contract  90]^Albany  County,  2.83  miles; 
John  Doyle,  Albany,  $12,382. 

Contract  902 — Albany  County,  7.38  miles; 
S.  B.  Van  Wagenen,  Inc.,  Rondout,  $24,- 
922. 

Contract  872 — Chemung  County,  31.89 
miles;  Atlantic  Refining  Company,  Phila- 
delphia,  Pa.,   $12,986. 

Contract  863 — Clinton  County,  31.55 
miles:  The  Defiance  Corporation,  Tlcon- 
deroga,  N,  Y.,  $12,242. 

Contract  880 — Columbia  Countv,  16.43 
miles;  Conway  Brothers  &  Kennedy,  Ed- 
dyville.  N.  Y..  $6,279. 

Contract  931 — Dutchess  County,  l.g 
miles:  Thomas  J.  Martin,  Beacon,  N.  T., 
$8,530. 

Contract  921— Hamilton  County,  8.43 
miles;  Defiance  Corporation,  Ticonderoga. 
$3,324. 

Contract  929— Nassau  County,  1.17  miles; 
Ulrich  &  Persicano,  Brooklyn,  $11,890. 

Contract  876— Niagara  County,  28.57 
miles;  Sweeney  &  Boland,  Rochestel-, 
$7,827. 

Contract  911 — Rensselaer  County,  2.75 
miles;  M.  Fitzgerald,  Hoosick  Palls,  $16,- 
078. 

Contract  909— Rensselaer  County.  3.76 
miles;  Gilford  Construction  Company.  Ja- 
maica. $27,141.  ' 

Contract  864  —  Rensselaer  County,  7.4 
miles;  Olan  T.  Benedict,  PIttsfleld,  Mass.. 
$19,160. 

Contract  865— Rensselaer  County,  11.84 
miles;  Clarence  E.  Walker,  Troy,  $6,010 

Contract  861— Saratoga  County,  2.27 
miles;  J.  A.  Laparte,  Mechanicsvllle, 
$6,098. 

Contract  867 — Schenectady  County,  11.79 
miles:  Paul  Schultz,  Albany,  $4,113. 

Contract  920 — Tompkins  County,  47.78 
liles:  Atlantic  Refining  Company,  Phlla- 

4elphia,   Pa.,   $17,984. 


Contract  899— Warren  County,  6.57 
miles;  John  Anderson.  Newcomb,  $8,429. 

Contract  903— Westchester  County,  4.31 
miles  (no  bids  received). 

Contract  888— Westchester  County,  19.78 
miles:   Paul  Schultz,   Albany,   $7,760. 

Broken  Stone  Contract  No.  72— Hamilton 
County.  7.75  mil"s:  Edgar  Call,  Lake 
Pleasant,  N.  T.,  $5,461. 

Following  are  lowest  bids  opened  May  2 
by  State  Highway  Commission,  Albany, 
for  repairing  public  highways: 

Repair    Contract    862,    Albany    County, 

19.93  miles,  John  T.   O'Neil.   Troy,   $7,081. 
Repair    Contract    910.    Albany    County, 

4.16  miles,  Jos.  Walker  Constr.  Co.,  Al- 
bany,  $17,781. 

Repair  Contract  914,  Cayuga  and  Os- 
wego Counties,  46,04  miles,  W.  F.  Hill  & 
Co.,    Ftilton,    W7,992. 

Repair  Contract  895,  Columbia  County, 
10.13  miles,  Jos.  Walker  Constr.  Co.,  Al- 
bany,  $3,569. 

Repair  Contract  923.  Columbia  County, 
2.80  miles,  Jos.  Walker  Constr.  Co.,  Al- 
bany, $10,501. 

Repair  Contract  928.  Cortland  County, 
41.86  miles,  McGreevey,  McGuigan  & 
Baum   Constr.    Co.,    Elmira,    $12,631. 

Repair  Contract  877,  Erie  County,  12.5!) 
miles.  Cold  Springs  Constr.  Co.,  Buffalo, 
$5,043. 

Repair  Contract  907,  Franklin  County, 
17.06  miles,  Kellogg  Boynton,  Keeseville, 
$5,388. 

Repair  Contract  904.  Jefferson  County, 
2.47  miles.  Rock  &  Griflln  Co.,  Water- 
town,  $12,747. 

Repair  Contract  860.  Jefferson  County, 
31.88  miles,  Richard  Hopkins,  Troy, 
$10,596. 

Repair  Contract  854,  Livingston  County, 
1.09  miles,  John  C.  Bradley,  Corning, 
$11,395. 

Repair  Contract  874,  Livingston  and 
Wyoming  Counties,  46.76  miles,  Crouch 
Bros.,   Rochester,   $13,956. 

Repair  Contract  875,  Monroe  County, 
43.63  miles,  Crouch  Bros.,  Rochester. 
?7,815. 

Repair  Contract  885.  Oneida.  Otsego 
and  Herkimer  Counties,  51.39  miles, 
James  E.   Martin.   Utica,    $17,218. 

Repair  Contract  869,  Rensselaer  County, 
0.29  mile,  Giftord  Constr.  Co.,  Jamaica, 
$4,798. 

Repair  Contract  900,  Rensselaer  County, 
1.73  miles,  Gleason  &  Davltt,  Albany, 
$10,092. 

Repair  Contract  871,  Rensselaer  County, 
1.47  miles.   Thos.   H.  Karr,  Troy,  $6,782. 

Repair  Contract  913,  Rensselaer  County 
(withdrawn). 

Repair  Contract  866,  Saratoga  County, 
22.50  miles,  Richard  Hopkins,  Troy, 
$6,777. 

Repair  Contract  917,  Schenectadv 
County,  5.31  miles  (four  lowest).  Brown 
&  Lowe  Co.,  Schenectady,  $27,749:  Thos. 
Murray,  Le  Roy,  $29,976;  Jos.  Walker 
Constr.  Co..  Albany,  $30,206;  John  B. 
Dower,    Ballston    Spa.    $31,090. 

Repair    Contract    855.    Schuvler    County. 

22.94  miles,  McGreevey,  McGuigan  & 
R.Tum  Constr.   Co.,   Elmira.   ?8,084. 

Repair  Contract  881.  Ulster  County, 
19.05  miles.  Jos.  Walker  Constr.  Co.,  Al- 
bany,  $12,677. 

Repair  Contract  898  Warren  County. 
29.08  miles.  Defiance  Corporation,  Ticon- 
deroga,  $5,973. 

Contract  887.  7.60  miles.  Contract  879, 
6.01  miles,  and  Contract  919,  9.68  miles, 
in  Westchester  Countv  (no  bids  received). 

Repair  Contract  857.  Yates  County,  24 
miles.  McGreevey,  McGuigan  &  Baum 
Constr.   Co.,   Elmira,   $8,716. 

Buffalo,  N.  Y. — Following  bids  submitted 
to  Board  of  Contract  and  Supply:  Repay- 
ing Main  Street  with  asphalt,  German 
Rock  Asphalt  Co.,  Inc.,  D.  S.  Morgan 
BTuilding,  $16,990:  sandstone,  Erie  Con- 
stmctlon  Co.,  D.  S.  Morgan  Building, 
$18  850. 

•Gloversvllle,  N.  Y.— Contract  for  12.- 
Ono  sn.  yd.  of  concrete  pavement  (bids 
opened  April  18)  awarded  .John  P.  Dugan 
*  Company,  Am.sterdam,  $16,690,  and 
3308  lln.  ft.  18  to  24-in.  storm  water 
sewers  to  Sherman  Contract  Company, 
Oneonta,  at  $8,107.  H.  J.  Hanmer,  City 
Engineer. 

Long  Island  City,  L.  I.,  N.  Y.— Lowest 
hid  submitted  to  Maurice  E.  Connolly, 
Borough  President,  for  repairing  asphalt 
pavements  throughout  borough,  by  Bar- 
ber Asphalt  Co.,  Woolworth  Bldg..  at 
$19,175. 

^rRochester,  N.  Y. — Contract  awarded 
Whitmore.  Rauber  &  Vicinns.  Rochester, 
for  asphalt  pavement  on  Thurston  Road 
at    $36,255. 

•Schenectady,  N.  Y.— Contract  awarded 
by  Board  of  Contract  and  Supply  for  re- 
pairing asphalt  streets  with  stone-filled 
asphalt,  including  concrete  foundation,  to 
I  nion  Paving  Co.,  Schenectady,  at  $13,772. 

„,^''*,'.'"'  Pa-— A.  P.  O.  Halderman. 
Wheelmg,  W.  Va.,  secured  contract  for 
improving  three  sections  of  Township 
Road   (bids  opened  April  15). 

•Northumberland,  Pa. — Contract  award- 
ed P.  N.  Ring  &  Company.  Mahonoy  City, 
for  paving  city  blocks  with  Paxtonville 
paving  bricks  at  $1.95  per  sq.  yd.;  total 
about  $16,393. 

Philadelphia,  Pa. — Following  are  aver- 
age unit  low  bids  opened  April  25  by  De- 
partment Public  Works,  Bureau  of  High- 
ways (William  H.  Connell,  Chief  of  Bu- 
reau) for  grading  and  paving: 

Grading— 86,786  cu.  yd.;  total  amount  of 
low    bids    $48,345,    average   price   55.7   cts. 


per  cu.  yd.,  bidders:  McNichol  Paving  & 
Construction  Company,  1923  Cherry  Street; 
O'Neill  Company,  7811  Hermantown  Ave- 
nue; J.  Joseph  McHugh,  1430  S.  Penn 
Square;  A.  Mcllhenny,  1230  S.  Twenty- 
eighth  Street,  and  P.  J.  Snyder  &  Co., 
Bailey   Bldg. 

Asphalt  Paving — With  vitr.  brick  gut- 
ters, including  6  in.  concrete  base,  total 
amount  of  low  bids,  $45,031;  average  bid 
$2,251  per  sq.  yd.  Bidders:  Barber  Asphalt 
Paving  Company,  Land  Title  Bldg.;  Phil- 
adelphia Paving  Company,  1345  Arch 
Street;  Mack  Paving  &  Construction 
Company,  Twentieth  Street  and  Sedgely 
Avenue,  and  Eastern  Paving  Company, 
Penn   Square  Building. 

Paving — With  vitr.  block,  including  6-ln. 
concrete  base;  total  $8,319;  average  bid 
$2,481  per  sq.  yd.  Bidder:  J.  Jos.  Mo- 
Hugh,   1430  South  Penn  Square. 

Asphalt  Repaying — Including  6-in.  con- 
crete base,  14,981  sq.  yd.;  total  $35,340;  av- 
erage bid  $2.35  per  sq.  yd.  Bidders:  Bar- 
ber Asphalt  Paving  Company,  Land  Title 
Bldg.;  Eastern  Paving  Company,  Penn 
Square  Building. 

Granite  Block  Repaying — 2,080  sq.  yd.; 
average  price  $3.92  per  sq.  yd.;  total 
$8,155.  Bidder:  J.  Kane,  4840  Mascher 
Street. 

Surfacing  Waterbound  Macadam — 3  in. 
on  a  5-in.  broken  stone  base,  15,690  sq. 
yd.;  average  price  $1.07  per  sq.  yd.;  total 
$16,793.  Low  bidders:  T.  P.  Reiily,  Com- 
mercial Trust  Bldg.;  Anders  &  Snyder, 
Heed  Building;  P.  J.  Snyder,  Bailey  Bldg. 

Improving  Oxford  Avenue — Total  of  low 
bids  $30,308.  Bidder:  J.  J.  MoHugh,  1430 
Penn   Square. 

Repairing  Bituminous  Pavements — Total 
low  bids  $6,440.  Bidder:  Mack  Paving  & 
Construction  Company,  Twenitieth  and 
Sedgely  Avenue. 

Furnishing  and  Applying  Bituminous 
Materials — Water  gas,  tar  base  (cold  ap- 
plications), 50,000  gal.  at  6.4  cts.  per  gal.; 
total  $3,200;  water  gas,  tar  base  (hot  ap- 
plications), 20,000  gal.,  8  cts.;  total  $1,600. 
Bidders:  The  Barrett  Company,  Thirty- 
sixth   Street  and  Grays  Ferry  Avenue. 

Repairing  Footways— City  to  pay;  total 
$6,997.  Bidder:  Reed  &  O'Rourke,  1213 
Cherry  Street, 

Painting  and  Repairs  to  Bridge — Total 
low  $4,712.  Bidder:  Interstate  Engineer- 
ing &  Construction  Company,  Coleman 
Bldg. 

Average  low  bids  opened  April  28  by 
Department  of  Public  Works,  Bureau  of 
Highways,   for  paving: 

Schedule  "A,"  vitr.  block  repaying, 
total  amount  of  low  bids,  $10,364;  vitr. 
block  paving,  including  renewal  of  40  per 
cent  of  concrete  base,  average  price  $2,205 
per  sq.  yd.,  Philadelphia  Paving  Company, 
1345   Arch   Street. 

Schedule  "B,"  surfacing  waterbound 
macadam,  3  in.  on  a  5-in.  broken  stone 
base,  total  average  of  low  bids.  $26,783, 
average  price  $1,446  per  sq  yd.,  Anders  & 
Snyder,   Heed   Building. 

Schedule  "C,"  sprinkling  macadam  and 
dirt  roads,  average  for  sprinkler,  $6.31  per 
day.  Low  bidders:  F.  L.  Bader,  5013 
Woodland  Avenue;  J.  Irvin,  Twenty-fifth 
and  Moore  Streets;  R.  P.  Bennie,  Chew 
and  Price  Streets:  Estate  of  D  Mc- 
Mahon,  Germantown  and  Chelton  Ave- 
nues, 

•Weston,  W.  Va.— Contract  awarded 
Ridge  Bros.  Construction  Company,  Pitts- 
burgh, Pa.,  for  improving  roads  leading 
out  of  Weston  (bids  opened  April  24),  at 
$70,344.     Leander  Travilie,  Clerk. 

•Bartow,  Fla.^<;ontracts  awarded  by 
County  Commissioners,  Bartow  (J.  A, 
Johnson,  Clerk),  for  constructing  240 
miles  of  hard-surfaced  roads  (asphalt)  as 
follows   (bids  opened  April  22): 

Division  1,  William  P.  McDonald  Con- 
struction Company,  Mt.  Vernon,  N.  Y., 
$284,964. 

Division  2,  Continental  Public  Works 
Company,  2  Rector  Street,  New  York,  N. 
Y.,   $218,479. 

Division  3,  Eureka  Paving  Company, 
Houston.   Texas.   $299,695. 

Division  4,  Edwin  C.  Humphrey,  Hack- 
ensack,  N.  J.,  $232,630. 

Division  5,  Edwards  Construction  Com- 
pany,  Tampa,  Fla..  $272,195. 

Bridges  awarded  Champion  Bridge  Com- 
pany,  Wilmington,   Ohio,   $59,809. 

Culverts,    Edwards    Construction    Cora 
pany,   Tampa,   Fia.,   $66,125. 

•  Deland,  Fla.  —  Contract  awarded 
Southern  Clay  Manufacturing  Company, 
Chattanooga,  Tenn.,  for  about  200,000  yd. 
of  354-ln.  wire  cut  lug  brick  pavement 
In  the  Deland-Lake  Helen  District,  a  dis- 
tance of  about  26  miles,  the  brick  to  be 
laid  on  edge  on  a  natural  soil  foundation 
and  grouted. 

•  Lafayette,  Ala.  —  Contract  for  con- 
structing Lafayette- Waverly  Road  (bids 
opened  April  24)  awarded  bv  County  Com- 
missioners to  Stanley  &  Singer,  LaFay- 
ette,  at  $49,205.  Other  bidders:  Nixon  & 
Smith,  Deatsville,  Ala.,  $52,474,  and  W 
A.  Hicks  &  Son,  Fayette,  Ala.,  at  $54,724. 
S.  E.  Fitch,  County  Engineer. 

•Selma,  Ala. — Contract  for  graveling 
ro.nd  from  Safford  to  Wilcox  County  line 
(bids  opened  April  17)  awarded  by  County 
rommi.ssioners.  5  miles,  to  D.  R.  Cook  &. 
Company,  Selma,  at  $12,000,  and  to  C  B 
Shmtrine,  Safford,  for  4^^  miles,  at  $10,- 
oon.     W.   S.  Crisman.  County  Engineer. 

New  Orleans,  La. — Following  are  totals 
of  four  lowest  bids  opened  April  24  by 
Board  State  Engineers,  New  Orleans,  for 
road  improvement: 

Section  No.  3,  Lafayette-New  Iberia 
Highway,    comprising    5    miles    of    gravel 


road,  concrete  culverts,  c.  i.  pipe,  etc., 
Paxton  Miller,  Paterson,  $11,377;  J.  N. 
George  &  Sons,  Shreveport,  $11,435;  Per- 
ry &  Bonner,  Lake  Charles,  $11,976; 
Worthington  Construction  Company, 
Brookhaven,  Miss.,  $12,012. 

Ten  and  a  half  miles  of  Winnfield- 
Jonesboro  and  Winnfleld-Colfax  High- 
ways: Lambert  &  Co.,  Baton  Rouge,  $12,- 
492:  J.  N.  George  &  Sons,  Shreveport. 
$13,832;  Texas  Grading  Company,  Hous- 
ton, Tex.,  $13,897;  M.  Tansey,  Derry,  La., 
$13,634. 

•Section  3,  Arkansas  Highway  in  Par- 
ish Caddo:  S.  A.  Gano,  Jackson,  Miss., 
$12,865  (awarded  contract);  Healy  Con- 
struction Company,  Meridian,  Miss.,  $13,- 
125;  J.  N.  George  &  Sons,  Shreveport, 
$13,510:  Blodgett  Construction  Company, 
Shreveport,  $13,844. 

•Dayton,  Ohio. — Two  bids  opened  April 
25  by  County  Commissioners  for  improv- 
ing Shakertown  Pike,  John  Wroe,  4.35 
Grafton  Avenue,  $33,729  (awarded  con- 
tract),   Bigler   Bros.,    Dayton,    $34,012. 

•Ohio. — Contracts  awarded  by  State 
Highway  Commission.  Columbus,  for  con- 
structing state  roads  as  follows  (bids 
opened  April  7) : 

•Butler  County,  Hamilton  Middletown, 
Section  H.  Calital  Construction  Company, 
Columbus,  $3,085. 

•Champaign  County.  Urban-Sidney. 
Section  D,  Brookville  Bridge  Company, 
Brookville,  $1,074. 

•Guernsey  County,  Cambridge.  Cald- 
well, Section  L,  Seiple  &  Wolf,  Youngs- 
town,   $12,729. 

•Licking  County,  Columbus-Mlllers- 
burg.  Sect.  Q,  Vogelmeier  Brothers,  New- 
ark, $5,609. 

•Mahoning  County,  Akron,  Canfleld 
Section  A  S.  L.  H.  Young  Contracting 
Company,    West   Austintown,    $20,282. 

•Warren,  Ohio. — Contract  awarded  by 
County  Commissioners  for  constructing 
7%  miles  of  Church  Hill-Hubbard  Road  to 
Seipel  &  Wolf,  Youngstown,  at   $21,909. 

•Wabash,  Ind. — Contract  awarded  by 
City  Council  for  paving  with  sheet  as- 
phalt two  streets,  to  Federal  Asphalt 
Paving  Co.,  Hamilton,  Ohio,  at  $46,600. 

•Winchester,  Ind. — Contract  awarded 
by  County  Commisioners  for  constructing 
with  brick  and  concrete  Bundy  road,  to 
James  Burke,  Anderson,  at  $24,771. 

•Shenandoah,  Iowa. — Contract  awarded 
by  City  Council  for  paving  with  asphalt 
40  blocks,  to  Dunnegan  &  Briggs,  Shen- 
andoah, at  $1.41  per  sq.   yd. 

Ivanhoe,  Minn. — All  bids  opened  April 
19  for  grading  State  roads  Nos.  2,  3,  12 
and  13  have  been  rejected  and  work  is 
to  be  done  by  day  labor.  Karl  A.  Han- 
sen, County  Auditor. 

•Mandan,  N.  D. — Contract  awarded  by 
Board  of  City  Commissioners  to  S.  Birch 
&  Sons  Construction  Company,  Fargo,  for 
bitulithic  paving  and  drainage  work,  at 
$152,500.  This  contract  is  for  a  specially 
designed  drainage  system  for  a  street  that 
has  been  a  natural  water  course.  Black 
&  Griffln,   Engineers,  Mandan. 

•  Marysvllle,  Mo. — Contract  for  about 
13,000  sq.  yd.  of  fiber  brick  pavement 
awarded  Metropolitan  Paving  Company, 
St.  Joseph,  at  $1.84  per  sq.  yd.,  and  for 
curbing  and  guttering,  at  57.5  cts.  per 
lin.   ft.     A.    D.   Hewett,   Clerk. 

•  Bartlett,  Texas. — Contract  awarded 
Levy  &  Levy,  Temple,  for  about  27,000  sq. 
yds.  of  vitr.  brick  prving. 

•McKlnney,  Texas. — Contract  award- 
ed Kaw  Paving  Company,  Kansas  City, 
Mo.,  for  about  4  miles  of  paving. 

•San  Antonio,  Texas.  —  Contracts 
awarded  by  Board  of  City  Commissioners 
for  paving  as  follows  (price  given  per  sq. 
yd):  To  Western  Paving  Co.,  Oklahoma, 
Okla.,  at  $1.32,  for  asphaltic  concrete  on 
macadam  base  on  French  Place,  for  bitu- 
minous asphaltic  concrete  on  present 
foundation  on  Main  Street;  to  Uvalde  As- 
phalt Co.,  Beaumont,  at  $1.40,  for  3-in. 
Uvalde  rock  asphalt  on  present  macadam 
foundation  on  Avenue  E,  and  at  $1.50  for 
1-in.  cold-rolled  rock  asi)halt  on  5-in.  re- 
inforced concrete  base  on  South  Laredo 
Street. 

•Everett,  Wash. — Contract  awarded  by 
County  Commissioners  for  constructing  3 
miles  of  hard-surface  road  on  Pacific 
Highway,  north  of  Marysvllle  to  Bancroft 
&  Morgan,  Everett,  at  $34,294. 

•  Palouse,  Wash.  —  Reported  contract 
awarded  by  City  Council  for  paving  sev- 
eral streets  with  2-in.  bituminous  top  on 
4-in.  bituminous  base  to  Washington 
Paving  Co..  L.  C.  Smith  Building,  Seattle, 
at  about  $40,000. 

Seattle,  Wash. — Low  bids  submitted  to 
Board  of  Public  Works  for  grading  Hind 
Street  by  D.  &  V.  Bressi,  1101  Twentieth 
Avenue  South,  at  $13,941,  and  for  Juneau 
Street,  by  William  Kopta,  New  York 
Block,  at  $40,714, 

•Contracts  awarded  by  Board  of  Public 
Works  for  paving  as  follows:  Rainier  Ave- 
nue, to  Washington  Paving  Co.,  L.  C. 
Smith  Building,  at  $69,634;  Twelfth  Ave- 
nue, to  R.  G.  Stevenson,  1327  Ewing 
Street,  at  $25,510;  Bailey  Street,  to  F.  Mc- 
Clellan,  Globe  Block,  at  $31,985. 

•Contract  awarded  by  County  Commis- 
sioners for  surfacing  with  brick  10  miles 
of  Des  Moines  Road,  to  F.  McCIellan 
Olobe    Block,   at   $222,691. 
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t^Stevenson,  Wash. — Contract  for  con- 
structing Clarke  County  line.  Cascade 
Section  (bids  opened  April  15)  awarded 
by  County  Commissioners  to  Porter 
Bros.  &  Company,  Portland,  Ore.,  at  $.'>4,- 
fiSO.  Other  bidders:  T.  H.  Cockran  & 
Sons,  Portland,  $64,567;  General  Construc- 
tion Company,  Spokane,  $68,963;  and  Fed- 
eral Construction  Company,  Vancouver. 
Wash.,  $81,877.  Charles  H.  Wilcox, 
County  Auditor. 

^Portland,  Ore. — Contract  awarded  by 
City  Council  for  paving  Broadway  to 
Oregon  Independent  Paving  Co.,  Portland, 
at  $45,490. 

♦Portland,  Ore. — Contract  awarded  Ore- 
gon Independent  Paving  Company  of 
Portland  for  paving  Broadway  at  $45,490. 

'^Anaheim,  Cal.  —  Contract  awarded 
George  R.  Curtis,  552  South  St.  Louis 
Street,  Los  Angeles,  for  approximately 
491,320  sq.  ft.  I'/i-in.  asphalt  wearing  sur- 
face on  4'/$ -in.  asphaltic  concrete  base 
on  Broad  Street,  at  $52,806. 

.^Beaumont,  Cal. — Contract  for  con- 
structing cement  curbs,  cement  gutters 
and  cement  sidewalks,  about  5  miles  of 
streets,  awarded  Highway  Construction 
Company,    Highlands,   at   about  $40,000. 

■^Los  Angeles,  Cal. — Contract  awarded 
by  Board  of  Supervisors  as  follows:  To  S. 
C.  Contracting  Company,  Washington 
Bldg.,  for  1.51  miles  of  4-in.  concrete  pav- 
ing near  Palo  Herde  Station,  in  Koad 
District  No.  61,  involving  4500  cu.  yd. 
excav.,  7596  ft.  shaping,  4700  lb.  reinforc- 
ing steel,  14,880  sq.  yd.  concrete  pavt., 
1170  bbl.  cement  at  $19,700.  Next  three 
bidders:  J.  Hein,  $19,950;  Metropolitan 
Construction  Company,  $20,758,  and  Fred 
Hoffman,  Long  Beach,  $22,200. 

♦To  Brashear  Burns  Company,  Van 
Nuys  Bldg.,  for  6.36  miles  of  concrete 
highway  on  Workman  Mill  Road,  between 
Whittier  Boulevard  and  El  Monte  Pomona 
Road,  in  Road  District  No.  1,  approxi- 
mately 26,000  cu.  yd.  excav.,  33,700  lln.  ft. 
shaping,  16,270  lb.  reinforcing  steel,  74,- 
690  sq.  yd.  5-in.  concrete  pavement  at 
$34,638. 

♦Contract  for  grading,  concrete  curbing 
and  walks  on  track  near  101st  Street  and 
Harvard  Boulevard  awarded  Brashear 
Burns  Co.,  Van  Nuys  Building,  at  $15,005. 

♦Contract  awarded  George  R.  Curtis, 
552  South  St.  Louis  Street,  for  121,800  sq. 
ft.  cement  walk,  122,190  sq.  ft.  grading, 
etc.,  on  Los  Feliz  Avenue,  at  $46,917. 
Next  lowest,  R.  F.  Wyckoft,  at  $54,762. 

Redondo  Beach,  Cal. — Following  are 
four  lowest  bids  opened  recently  by  Board 
of  Trustees  for  constructing  about  126,000 
.sq.  ft.  concrete  base  and  oil-wearing  sur- 
face pavement,  34,000  sq.  ft.  cement  walk, 
6700  lin.  ft.  cement  curbs,  concrete  bridges 
and  culverts,  on  Lucia  Avenue:  California 
Arizona  Construction  Company,  1700  East 
\Va.shington  Street,  Los  Angeles,  $28,810; 
Grown  Construction  Company,  Los  An- 
geles, $30,078;  Municipal  Improvement 
Company,  Los  Angeles,  $29,048,  and  J. 
Hein,  Los  Angeles,  $30,439. 

♦San  Francisco,  Cal. — Contracts  awarded 
by  Board  of  Works  for  improving  streets 
as  follows:  To  Federal  Construction  Co., 
San  Francisco,  at  $8,124,  for  Bay  View 
Htreet,  and  at  $14,813,  for  Rhode  Island 
Street;  Ransome-Crummey  Co.,  Oakland, 
at  $10,611  for  Forty-third  Avenue. 

♦Tropico,  Cal.— Contract  for  75,000  sq. 
ft.  3-ipch  macadam  pavement,  5100  lin. 
ft.  cement  curb,  25,000  sq.  ft.  cement 
walks,  concrete  gutter  and  timber  bridge 
on  Adams  Street,  and  Moore  Avenue  (bids 
opened  April  19  by  Nelson  C.  Burch,  City 
Clk.),  awarded  E.  Schelling,  660  West 
Jefferson  Street,  Los  Angeles,  at  $10,933. 

♦Toronto,  Ont. — Contract  for  asphalt 
pavement  on  Evelyn  Avenue  awarded 
Construction  &  Paving  Company  of  On- 
tario, Ltd.,   Ontario,   at  $12,012. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED  WORK. 
Shelby,    N.   C— See    "Water  Works.' 


-See    "Sewerage    and 


Columbus,    Ohio.. 
Sewage  Disposal." 

Reardan,    Wash. — See    "Water   Works." 

Outremont,  Que. — See  "Sewerage  and 
Sewage  Disposal." 

Saskatoon,  Sask. — Among  Improvements 
contemplated  during  1916  by  the  city 
Include  $100,000  for  incinerator,  $28,000  for 
completion  of  water  main  across  river  to 
Nutana,  $28,000  for  power  house  addition, 
etc. 

PRICES  AND  LETTINGS. 

iflndicatea  award  of  contract. 

New  Orleans,  La. — Following  are  fovr 
lowest  bids  opened  April  11  by  Commis- 
sion Council  of  city  for  constructing  a 
refuse  incinerator  for  Algiers:  John  O. 
Chisholm  &  Company,  New  Orleans,  $31,- 
940;  James  A.  Petty,  New  Orleans,  $31,- 
982;  C.  W.  Neville,  New  Orleans,  $34,572, 
and  Incinerator  Company,  $35,750. 

♦  Houston,  Texas. — Contract  for  con- 
structing 2  garbage  incinerators  of  25 
tons  and  12i/4  tons  dally  capacity,  each 
awarded  by  City  Commission  to  J.  W. 
Stokes,  Oklahoma,  Okla.,  at  $8,200  and 
$5,000   respectively. 


HYDRAULIC  CONSTRUC- 
TION   AND     RIVER 
IMPROVEMENTS 


PROPOSED  WORK. 

River    Improvements — Lima,    Ohlo.- 
"Water  Works." 


■See 


River      Straightening — Onavi^a,      Iowa. — 

Taylor  &  Moriarity,  Sioux  City,  have 
.submitted  a  report,  which  has  been  ap- 
proved by  Board  of  Supervisors,  on  the 
.straightening  of  Soldier  River,  in  Monona 
County,  about  12  miles,  estimating  cost 
at  $120,000.  Address  J.  P.  Olander, 
County  Auditor. 

Ditches — Fergus  Falls,  Minn. — County 
Commissioners  voted  $50,000  bond  issue 
for  constructing  ditches.  Address  County 
Clerk. 

Irrigation — Bozeman,  Mont. — Reported 
Madison  Valley  Irrigation  District,  com- 
prising about  3500  acres  between  Ennis 
and  McAllister,  has  been  formed;  ditch 
12  miles  long  is  included  in  the  work; 
cost.  $30,000.  W.  J.  Kremer,  of  Ennis, 
Engineer. 

Drainage — BIythevllle,  Ark. — The  Cir- 
cuit Court  has  granted  the  petition  for 
the  creation  of  the  Keystone  Drainage 
District,  embracing  200,000  acres.  A.  C. 
Lang  is  one  of  the  Drainage  Commis- 
sioners. 

Wharf  Bonds — Orange,  Texas. — Attor- 
ney General  has  approved  issue  of  $150,- 
000  dock  and  wharf  bonds,  $150,000  school 
bonds  and  $25,000  street  bonds.  Address 
City  Clerk. 

Levee  Work — Wllmer,  Tex. — Citizens 
voted  $110,000  bonds  for  levee  construc- 
tion in  Drainage  and  Levee  District  No. 
1.  J.  D.  Jones,  of  Wilmer,  may  be  able 
to  give  information. 

Wash.— See      "Water 


Dam — Moosejaw,  Sask. — The  reinforced 
concrete  dam  of  the  Canadian  i'acific 
R.  R.  has  been  swept  away  by  the  flood 
of  April  24.  George  Bury,  Gen.  Mgr., 
C.   P.   R.,  Montreal,  Que. 

BIDS    DESIRED. 

Dredging— New  York,  N.  Y.— Until  Juno 
1,  by  U.  S.  Engineer  Offlce,  First  District, 
New  York,  N.  Y.  Army  Bldg..  39  Whlte- 
liall  Street,  for  dredging  in  Tarrytown 
Harbor,  N.  Y.,  advertised  in  Engineering 
Record. 

Levee— New  Orleans,  La.— Until  May 
20,  by  Board  State  Engineers  (Frank  M. 
Kerr,  Ch.  Engr.)  for  constructing  Cypress 
Creek  Levee,  approximately  610,000  cu.  yd. 

Breakwater— Indiana  Harbor,  Ind. — 
Until  June  2.  by  U.  S.  Engineer,  508  Fed- 
eral Building,  Chicago,  111.,  for  construct- 
ing rubble  mound  breakwater  at  Indiana 
Harbor,  Ind.  Advertised  in  Engineering 
Records. 

Dredglnji- Chicago,  III.— Until  May  26, 
il.  S.  Engineer,  Chicago,  III.,  for  dredging 
in  Calumet  River,  III.  Advertised  in  En- 
gineering Record. 

Riprap  Slope  Construction— Chicago,  III. 
—Until  May  11  by  John  McGiUen,  Clk. 
Sanitary  Dist.  of  Chicago,  for  construction 
of  riprap  slopes  on  Contract  Sect.  7  and  8, 
of  the  Calumet  Sag  Channel,  in  Townships 
of  Palos  and  Worth,  Cook  County,  in  all 
about  200,000  sq.  yd. 

Channel  Improvement — Maple  Park 
III.— Until  May  20  (readvertisement)  foh 
deepening,  widening,  etc.,  channel  dis- 
trict, 200,000  cu.  yd.  earth  excav.,  etc. 
Hay  &  Lowman,  Sycamore,  Engineer; 
M.  O.  Brlen,  Clerk,  Comrs.  Union  Drain- 
age Dist.  No.  3. 


Dam — Hoqualm, 
Works." 

Fill — Seattle,  Wash. — Contract  soon  to 
be  let  for  constructing  a  hydraulic  fill  of 
2'/,  miles  East  Marginal  Way;  estimated 
cost  $35,000.  Arthur  P.  Denton,  County 
Engineer. 

Irrigation — White  Salmon,  Wash. — Re- 
ported George  R.  Wilbur  and  James  H. 
Izzard,  of  Hood  River,  Ore.,  are  arrang- 
ing details  on  project  to  irrigate  about 
800  acres  in  the  Underwood  Flat  Dis- 
trict,   near  here;    cost,    $40,000. 

Irrigation  Bonds — Brawley,  Cal. — Irriga- 
tion bonds  for  $500,000  will  be  sold  May 
11  by  Directors  of  Imperial  Irrigation  Dist. 
at  El.  Centro.     (O.  M.  Berry,  Secy.) 

Irrigation — DInuba,  Cal. — Directors  of 
Alta  Irrigation  District  (Walter  BiUings- 
lea,  Chmn.)  will  arrange  preliminary  steps 
for  organizing  all  irrigation  Interests  now 
taking  water  from  Kings  River,  for  pur- 
pose of  carrying  out  a  plan  of  conserving 
flood  waters  of  the  river  by  construction 
of  reservoirs  and  dams  in  the  vicinity  of 
Pine  Flats,  Fresno  County;  probable  cost 
$6,000,000. 

Irrigation— Kernvllle,  Cal.— F.  G.  Dil- 
they,  Kernvllle,  has  applied  to  State 
Water  Commission,  Sacramento,  for  per- 
mission to  pump  100  miners'  inches  of 
water  from  North  Fork  of  Kern  River  for 
irrigation   purposes. 

Irrigation — Mohave,  Cal. — Mohave  Mu- 
tual Land  &  Water  Company,  San  Fran- 
cisco, has  applied  to  State  Water  Com- 
mission, Sacramento,  for  permission  to 
impound  all  waters  of  Oak  Creek  water- 
-shed,  consisting  of  water  in  Mill  and  Oak 
Creeks  and  from  springs  and  flood  waters 
of  not  less  than  70  sec. -ft.,  to  be  used  to 
irrigate  61,440  acres  of  desert  land  lying 
.south  of  "Tehachapi  Mountain  Range,  in 
Kern  County.  The  construction  of  earth 
and  concrete  dam  100  ft.  high,  600  ft. 
wide  at  the  bottom  and  300  ft.  wide  at 
top,  forming  a  reservoir  of  a  storage  ca- 
pacity of  50,000  acre  feet,  concrete  spill- 
way around  dam,  ditch  TA  miles  long, 
and  to  cost  a  total  of  $400,000,  contem- 
plated. 

Irrigation — Riverside,  Cal. — ^W.  J.  Hole, 
owner  of  La  Sierra  Heights,  west  of 
Riverside,  has  been  granted  permission 
by  State  Water  Commission  to  appropri- 
ate 1000  acre  feet  of  water  per  annum 
to  be  used  on  approximately  4200  acres 
of  land.  He  intends  constructing  a  reser- 
voir estimated  to  cost  $10,000. 

Harbor  and  River  Improvements — Otta- 
wa, Ont. — Reported  Department  Public 
Works  has  authorized  appropriations  for 
extensive  harbor  and  river  improvements. 


Dock  —  Fort 
"Bridges." 


Stanley,       Ont. 


See 


Hydro  Plant — Sarnia,  Ont. — Contract 
soon  to  be  let  for  constructing  a  hydro 
power  and  lighting  system  to  cost  $70,000. 
J.  D.  Stewart,  Sarnia,  has  charge  of 
matter. 

Hydro  Electric— Walkerton,  Ont.— Town 
Council  has  asked  Ontario  Hydro  Com- 
mission for  plans  and  estimates  for  an 
electric  lighting  and  power  development 
plant  to  be  .supplied  from  Eugenia  Falls. 
A.  Collins,  Town  Clerk.     Cost,  $25,000. 


Ditches — Racine,  Wis.— Reported  de- 
sired until  May  22  by  Thompson,  Meyers 
&  Kearney,  Attorneys,  Root  River  Drain- 
age Dist.,  for  constructing  open  ditches 
as  follows:  Main  ditch,  north,  1.45  miles, 
289,872  cu.  yd.  excav.;  south  ditch,  3.16 
miles,  68,460  cu.  yd.  excav. ;  Miller  Branch, 
0.3  mile,   3900  cu.   yd.   excav. 

Irrigation — Fort  Laramie,  Wyo. — Until 
May  25  by  Dept.  Interior,  U.  S.  Reclama- 
tlo  Service.  Washington,  D.  C,  for  earth- 
work on  about  8',4  miles  of  main  canal. 
Involving  the  excavation  of  approximately 
793,000  cu.   yd. 

Irrigation — Denver,  Colo. — See  "Miscel- 
laneous." 

Fill — Seattle,  Wash. — Reported  desired 
until  May  16,  by  Byron  Phelps,  Co.  Aud., 
for  making  hydraulic  fill  on  the  Seattle 
Duwamlsh  Road,  involving  the  handling 
of  130,000  cu.  yd.  material,  road  to  be 
2Vi  miles  long.  Probable  cost  $35,000. 
A.   P.   Denton,  Co.   Engr. 

Dam — Spokane,  Wash. — Until  May  12,  by 
U.  S.  Engrs.  Offlce,  Burke  Bldg.,  Seattle, 
for  removal  of  present  cofferdam,  at  locks 
of  Lake  Washington  Canal,  and  construct- 
ing timber  guide  wall,  826  ft.  long,  16  ft. 
wide  and  30  ft.  high. 

Irrigation — Payson,  Utah. — Until  June 
15.  by  U.  S.  Reclamation  Service.  Provo, 
for  construction  involving  about  70,000  cu. 
yds.  canal  excav.,  11,000  cu.  yds.  rolled 
embankment,  3500  cu.  yds.  excav.  for 
structures,  1500  cu.  yds.  reinforced  con- 
crete, and  700,000  sq.  ft.  canal  lining,  near 
Payson,  on  Tintic  Branch,  Denver  &  Rio 
Grande  R.  R.  Advertised  in  Engineering 
Record. 


Wharf  Improvements — Houston,  Tex.— Following  are  unit  figures  of  the  three 
bids  opened  April  28  by  city  for  constructing  steel  craneway  and  craneway  shed  at 
Wharf  Unit  No.  4:  (a)  Midland  Bridge  Co.,  Kansas  City,  Mo.;  (b)  Virginia  Bridge  & 
Iron  Co.  of  Tennessee,  Virginia,  Tenn.;  (c)  Horton  &  Horton,  Houston.  Lump  sum 
includes  excavation,  hauling,  timber  in  foundations,  concrete.  Class  I,  II  and  III; 
extra  brick  masonry,  manholes,  catchbasins.  Inlets,  etc.: 

(a)  (b)  (c) 

Lump  sum  as  per  plans  and  specifications $24,881.00     $23,860.00     $24,450.00 

Structural  steel,  lb 0.06  0.055  0.066 

Corrugated  asbestos  metal  siding,  20  ga.,  square 30.00  18.50  .... 

Corrugated  asbestos  metal  roofing,  20  ga.,  square 30.00  18.50  .... 

6-in.  galvanized  iron  gutter,  20  ga.,  lin.  ft 0.15  0.50  0.35 

5-in.  galvanized  iron  downspout,  20  ga.,  lin.  ft 0.15  0.50  0.35 

Fixed  metal  sash  glazed,  sq.  ft 0.80  0.50  0.60 

Manufacturer  of  conduit  and  grade:  (a)  Approved;  (b)  Am.  Cir.  Loom  Co.,  "X-Duct" 

or  equal   Ruby  Core;    (c)   Marks  Mfg.   Co.   or  Central  Tube  Safety  Ins.   Wire  & 

Cable  Co. 
Manufacturer  of  wire  and  grade:    (a)  Approved;    (b)  Am.  Clr.  Loom  Co.,  "X-Duct" 

or  equal  Ruby  Core;    (c)   Marks  Mfg.   Co.   or  Central  Tube  Safety  Ins.   Wire  & 

Cable  Co. 

Wharf  No.  A — Houston,  Tex. — ^Following  are  unit  figures  of  the  four  bids  opened 
April  28  by  city  for  constructing  Wharf  and  Shed  Unit  No.  4:  (a)  Horton  &  Horton, 
Houston,  (1)  to  total  with  Item  No.  1,  $296,697;  (2)  total  with  Item  No.  2,  $299,197; 
(3)  revised  specifications  Item  No.  1,  $295,947;  (4)  Item  No.  2,  $298,447;  (b)  James 
Stewart   &    Co.,   Inc.,    Houston,    (1)    $305,572;    (2)    $302,637;    (3)    $305,062;    (4)    $302,127; 

(c)  The  Midland  Bridge  Co.,  Kansas  City,  Mo.,    (1,   2,   3  and  4  the  same),  $413,607; 

(d)  H.  C.  Gass,  Houston,  (1  and  4  the  same),  $451,185. 

(a)  (b)  (c)  (d) 
Item    1 — Lump    sum    bid,    city   of   Houston 

wharf    $256,900.00  $262,770.00  $367,000.00  $399,000.00 

Item  2— Lump  sum  bid,  wharf  as  modified.  259,400.00     259,836.00     367.000.00    

50,000  cu.  yd.  excavation,  hauled 0.29  0.30  0.29  0.32 

20,000  cu.  yd.  excavation,  refiU 0.29  0.48  0.31  0.32 

1,000  lin.   ft.  timber  piling,  plumb 0.25  0.225  0.34  0.45 

1,000  lin.  ft.  timber  piling,  batter 0.50  0.26  0.38  0.50 

600  lin.  ft.  concrete  piling,  30  ft.  Ig 1.20  1.40  2.50  1.50 

400  lin.  ft.  concrete  piling,  20  ft.  Ig 1.20  l.BO  2.50  1.40 

30  M  ft.  timber  sheet  piling,  30-36  ft...  50.00  50.00  56.00  46.00 

20  M  ft.  timber  sheet  piling,  28-24  ft. . .  45.00  47.00  60.00  40.00 

10  M  ft.  timber  sheet  piling,  22-16  ft...  40.00  44.00  43.00  35.00 

10  M  ft.  decking,  4  in.  and  under 37.00  42.00  38.00  36.00 

1  M  ft.  dim.  timbers  in  platforms 60.00  62.50  40.00  30.00 

1  M  ft.  dim.  timbers  in  fender  syst...  60.00  52.60  40.00  35.00 

100  cu.   yd.  concrete.   Class  1 7.50  7.60  12.60  9.50 

200  cu.  yd.   concrete.   Class  2 7.00  6.50  11.00  9.00 

100  cu.   yd.   concrete.  Class  3 6.50  6.26  10.00  8.50 

100  cu.   yd.  concrete.   Class  4 6.00  6.00  7.60  8.00 

40,000  1b.    reinforcement 0.05  0.0425           0.067  0.04 

5,000  sq.    ft.    form   surface 0.10  0.11                0.15  0.06 

1,000  sq.    ft.    form   surface 0.07  0.125              0.14  0.0« 

1,000  sq.    ft.    form   surface 0.12  0.15                0.16  0.06 

2  moor,    cavels 20.00  0.18  10.00  15.00 

10,000  lb.    tie    rods 0.06  0.07                0.06  0.04 

50  inserts    1.60  0.60  0.60  1.00 

100  cu.   yd.    trenching 1.00  0.75  0.60  1.00 

100  lln.  ft.  24-in.  vitr.  sewer  pipe 1.65  1.76  2.00  1.50 

20  lln.  ft.  15-in.  vitr.  sewer  pipe 0.90  0.76  0.80  1.20 

30  lin.  ft.     8-in.  vitr.  sewer  pipe 0.40  0.60  0.30  0.60 

20  lin.  ft.     6-in.  vitr.  sewer  pipe 0.26  0.60  0.20  0.60 

40  im.   ft.     5-in.  c.-i.  soil  pipe 0.45  1.00  0.70  1.00 

40  lin.  ft.     5-in.  g.-i.  d.  s..  No.  20  g 0.25  0.32  0.15  0.20 

50  lin.  ft.     6-in.  g.-i.  gutter.  No.  20  g...  0.30  0.35  0.25  0.20 

10  lb.    16-oz.   copper  flash 0.60  0.65  0.60  0.40 

100  sq.  ft.  fixed  m.  sash,  glazed 0.60  0.60  0.80  0.25 

100  sq.  ft.  vent.  m.  sash,  glazed 0.76  0.75  1.00  0.25 

100  lin.  ft.   10-in.  c.-i.  water  pipe 1.50  1.75  1.60  1.40 

100  lin.  ft.     4-in.  c.-i.  water  pipe 0.75  0.76  0.60  0.70 

2  col.    fire   hydrants 37.00  96.00  60.00  36.00 

100  sq.  yd.  2-in.  asphalt  pavement 1.00  1.00  1.00  2.00 

10  sq.  yd.  3-in.  vertical  fiber  pavement.  1.45  1.75  3.20  2.00 

2  standard   sgl.   inlets 26.00  25.00  8.00  7.00 

500  lb.  nails,  spikes,  bolts,  etc 0.10  0.06  0.04  0.01 

9nn  lln     ft    railroad  track 2.50  1.85  3.30  1.20 

2switches.^  ..••••  ■■•■•••••  250.00  375.00  180.00  90.00 

50  cu.   yd.   road,   shell  ballast 1.50  1.55  1.50  2.00 

1  M  ft",   cypress  lumber 50.00  60.00  40.00  40.0J 

10  square    roofing 5.00  6.00  5.00  10.00 

100  sq.  yd.   8-in.  shell  roadway 0.50  0.36  0.60  2.60 

100  lln.  ft.  branch  circuit 0.15  0.16  0.50  0.20 

5  ceiling  out.  boxes 5.50  1-00  6.50  4.00 

5  bracket  out.   boxes 6.50  1.00  6.50  4.00 

5  switch   boxes    Ill  10»  2.00  3.00 

5  local  switches   2.20  1.60  2.60  2.00 

^&'?c^T^corne^uons  :::::::::::::::::      nil       I:«S       Mil      2A 

2,000  man"-Lurra\orskilled     0.80  0.85  0.75  0.50 

4;000  man-hour  labor,    unskilled 0.30  0.32  0.30  0.25 

'•""'^ime'SfTmpleXn,  days,' $100  per  day:   (a)  2V0?  (b)  185,  (c)  226,  (d)  1  year."'" 

A 


22a 


ENGINEERING     RECORD 


Vol.  73,  No.  19 


PRICES  AND  LETTtNQS. 
itiHdicatea  award  of  contract. 

A-Dredglng — Buffalo,  N.  Y. — Contract 
for  dredging  North  (Buffalo  River)  en- 
trance channel  and  Watson  Elevator  site, 
Buffalo  (bids  opened  April  26  by  V.  S. 
Eiigineer,  Buffalo)  awarded  H.  S.  Ker- 
baugh.  Inc.,  Buffalo,  at  21.5  cents  per  cu. 
yd.  for  63,000  cu.  j-ds.  dredging,  scow 
measure:  total  »13,975.  Other  bidder, 
Oreat  Lakes  Dredge  &  Dock  Company, 
tS  »/10  cents  and  f  14, 885  respectively. 

'ADredgIng — New  York,  N.  Y. — Contrail 
for  dredging  and  rock  removal  in  Coenties 
Reef.  East  River,  N.  T.,  awarded  Great 
LAkes  Dredge  &  Dock  Company,  Boston. 
Mass..  at  S196.900  (bids  opened  April  14 
by  v.  S.  Engineer,  New  York). 

Dredging — Wilmington,  Del. — Following 
are  bids  opened  April  26  by  U.  S.  Engi- 
neer, Wilmington,  for  dredging  in  Smyrna 
River:  About  115,000  cu.  yds.:  River  & 
Harbor  Improvement  Company,  Phila- 
delphia. Pa..  8.9  cts. :  Rickards  Dredging 
Company.  Philadelphia,  Pa.,  14.3  cts.,  and 
the  Maryland  Dredging  Company,  Balti- 
more, Md.,  17  cts. 

Drainage — New  Orleans,  La. — Follow- 
ing are  four  bids  opened  March  22  by 
F.  S.  Shields,  Secretary  Sewerage  and 
Water  Board,  for  Contract  No.  76-D,  ad- 
ditions to  drainage  pumping  station  No. 
3:  John  Riess.  160,365;  Hampton  Rey- 
nolds. 168,400:  Black  &  Laird  Construc- 
tion Company,  168,850,  and  R.  McCarthy, 
Jr..    J74,n2. 

-^Drainage — Carlton  Center,  Mich. — 
Contract  for  constructing  Little  Thorn- 
apple  River  Drain  (bids  opened  April  25) 
awarded  Wage  &  Tyler,  Coldwater,  Mich... 
at  $24,955.  George  Burgess,  Special 
County   Drain   Commissioner,    Hastings. 

-A-Dredging — Manistee,  Mich. — Contract 
for  dredging  In  Manistee  Harbor  (bids 
opened  April  20  by  U.  S.  Engineer,  Grand 
Rapids)  awarded  Greiling  Bros.  Company 
of  Green  Bay,  Wis.,  at  »9,975. 

'ADItch — Roseau,  Minn. — Contract  for 
constructing  Ditch  No.  24  (bids  opened 
April  21)  awarded  Northwestern  Drain- 
age Company,  Thief  River  Falls.  Prob- 
able cost  $15,000.  .S.  G.  Bertilrud,  County 
Auditor. 

Ditch — St.  Peter,  Minn. — Contract  for 
constructing  Ditch  No.  59,  to  consist  of 
25.388  ft.,  8  to  26  in  tile.  etc.  Bids 
opened  April  20.  awarded  by  County  Com- 
missioners to  North  Star  Concrete  Com- 
pany. Mankato.  at  $12,895.  W.  H.  Holz. 
County  Auditor. 

A^Dralnage — Mandan,  N.  D. — See  "Pav- 
ing and  Roads." 

#Dam — Gonzales,  Texas.  —  Contract 
(bids  opened  April  20  by  (Jonzales  Water 
Power  Co.).  for  constructing  dam  on 
Guadalupe  River  at  Gonzales  awarded  L. 
D.  Kaughan.  Ft.  Worth.  Frank  Taylor 
Construction    Engineer,    Austin. 

Dock — Montrose,  Ont. — See  "New  In- 
dustrial Plants." 


ELECTRIC  RAILWAYS 


PROPOSED  WORK. 

Croaa  Anchor,  S.  C. — Plans  being  pre- 
pared for  construction  of  an  electric  rail- 
way from  Spartanburg  to  (Tlinton  via  Wal- 
nut Grove.  Hobbysvllle,  Ooss  Anchor  and 
Tylersville.  about  35  miles.  Among  those 
interested,  W.  B.  Patton  of  Cross  Anchor 
and  A.  B.  Calvert  of  Spartanburg. 

Mandeviile,  La. — Plans  being  made  to 
erect  a  railway  from  Mandeviile  to  Mad- 
Isonvllle  and  Hammond,  about  25  miles. 
Town  Council  of  Mandeviile  may  be  able 
to  give  further   information. 

Cincinnati,  Ohio. — Citizens  April  25  voted 
$C,000,000  bonds  for  constructing  a  rapid 
transit  loop  and  interurban  entrance  sys- 
tem. Rapid  Transit  Commission  is  now 
authorized  to  proceed  with  speclflcations 
for  the  loop. 

Columbus,  Ohio. — Columbus  Railway 
Power  &  Light  Co.  plans  to  erect  a  power 
plant  on  Kimball  Street,  near  Broad 
Street,  on  Scioto  River;  cost  about  $375;- 
000. 

Utica,  Mich.— Reported  Detroit  United 
Ry.  Co.  of  Detroit  considering  construc- 
tion of  an  extension  from  West  U<ica  to 
UtIca,  distance  of  5  miles. 

Jerseyville,  III. — Alton  &  Jacksonville' 
Ry.  O).  of  Alton  considering  extending 
line    from    Jerseyville    to    Jacksonville. 

Green  Bay,  Wis. — Green  Bay  &  E:astem 
Ry.  Co.  has  asked  Wisconsin  Railroad 
Commission  for  a  certiflcte  of  necessity 
and  convenience  for  constructing  a  rail- 
way from  Green  Bay  to  Manitowoc,  with 
extensions  eventually  to  Sturgeon  Bay  and 
Sheboygan.  William  .M,  WilUnger,  Mani- 
towoc, Prea. 

BIDS    DESIRED. 

New  York.  N.  Y.— Until  May  25,  by 
Public  Service  Commission  for  First  Dlst. 
(Oscar  .S.  Straus.  Chmn.),  for  construc- 
tion of  station  finish  for  7  stations  on  the 
Seventh  Avenue-Lexington  Avenue  Rapid 
Transit  Railroad,  from  Forty-third  to 
106th   Street. 


PRICES  AND  LETTINGS. 
iflndicates  award  of  contract. 

AWIIiimantIc,  Conn. — Contract  awarded 
by  Willimantio  &  Manchester  Street  Ry. 
Company,  of  Hartford,  to  C.  E.  Coon 
Construction  Company,  Cleveland,  Ohio, 
for  constructing  a  railway  about  20  miles 
in  length,  from  Manchester  Green  to  Wil- 
limantic,  costing,  according  to  reports, 
about  $1,000,000.  William  S.  Hyde,  Man- 
chester, President. 

■tcPerry,  Iowa. — Contract  awarded  W. 
J.  Zitterel  Company,  Webster  City,  for 
constructing  an  electric  generating  plant 
for  Iowa  Ry.  &  Light  Company. 

-^Ogden,  Utah. — Contract  for  construct- 
ing grade  for  Brigham-Hot  Springs  cut- 
off for  Ogden,  Logan  &  Idaho  Ry.  (3o., 
awarded  to  Utah  Constr.  Co.  of  Ogden, 


RAILROADS 


PROPOSED  WORK. 

Mahanoy  City,  Pa. — Public  Service  Com- 
mission at  Harrisbur^  directed  Lehigh 
Valley  R.  R.  Co.  (E.  B.  Ashby,  Ch.  Engr., 
143  Liberty  Street,  New  York,  N.  Y.)  to 
■  construct  a  subway  and  eliminate  grade 
crossings  at  Mahanoy  City. 

Chicago,  ill. — Reported  Chicago  &  Elast- 
ern  Illinois  R.  R.  (L.  C.  Hartley,  Ch. 
Engr..  McCormick  Bldg.),  Intends  making 
extensive  improvements  during  coming 
summer,  mainly  new  track  ties,  ballast 
and  a  second  track  on  the  Chicago  &  St. 
Louis  line. 

San  Antonio,  Tex. — The  San  Antonio  & 
Northwestern  R.  R.  Company  has  been 
chartered  to  construct  and  operate  a 
railroad  from  San  Antonio  through  coun- 
ties of  Bexar,  Medina,  Bandera,  Real  and 
Edwards  to  town  of  Rock  Springs,  in 
Edwards  County,  a  distance  of  125  miles. 
H.  H.  Gielder,  George  P.  Childers  and 
others  of  San  Antonio,  incorporators. 

Pasco,  Wash. — Contract  soon  to  be  let 
hy  Northern  Pacific  Ry.  Company,  St. 
Paul,  Minn,  for  constructing  proposed 
Grandview-Glbbon  cut-off;  also  contem- 
plates making  Improvements  between 
Rllenburg  and  Pasco  to  cost  approxi- 
m.Ttely   $1,000,000. 

PRICES   AND    LETTINGS. 

iflndicates  award  of  contract. 

•  Indianapolis,  Ind.— P.  F.  McCarthy  of 
Oavenport,  Iowa,  and  James  C.  Dunn  of 
Chicago.  111.,  successful  contractors  for 
the  42  miles  of  steam  railroad  out  of 
Indianapolis,  have  begun  work  on  the 
contract,    which    Is    to   cost    $2,000,000. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED  WORK. 

Biddeford,  Me. — Contract  will  be  let 
about  middle  of  June  for  erecting  the 
l>olice  headquarters  main  building,  to  be 
three-story,  garage  and  jail,  one-story, 
brick  and  fireproof:  cost,  $120,000.  Louis 
E.  Destrerape,  Archt.,  New  Bedford.  J. 
L.  Glbbs,  Inspector  of  Public  Buildings,  Is 
In  charge  of  the  work. 

Bennington,  Vt. — Reported  Henry  W. 
Putman,  Jr.,  of  New  York,  N.  Y.,  donated 
$90,000  toward  erecting  the  Henry  W, 
Putman  Memorial  Hospital. 

New  Bedford,  Mass. — City  Council  au- 
thorized issue  of  $56,243  bonds  for  erect- 
ing bath  houses  on  shore  of  Hazelwood 
Lake. 

Springfield,  Mass. — Plans  prepared  by 
Samuel  M.  Green  Co.,  293  Bridge  Street, 
Boston,  for  Hooker  School:  cost  about 
$220,000:  also  for  addition  to  Howard 
Street   School. 

Worcester,  Mass. — New  bids  are  to  be 
asked  for  erecting  the  police  station.  All 
bids  opened  recently  rejected.  Cost  $150,- 
000.     George  C.  Halcott,  Supt,   Bldg. 

Bridgeport,  Conn. — Plans  for  addition 
lo  Jefferson  School  are  to  be  prepared  by 
I''.  A.  Cooper. 

Brooklyn,  N.  Y. — Governor  Whitman  at 
Albany  signed  bill  appropriating  $30,000 
for  additional  accommodations  at  Long 
Island  State  Hospital. 

Ilion,  N.  Y. — Erection  of  an  eight-room 
school  to  North  Street  school  Is  contem- 
plated: cost,  about  $48,000.  Tentative 
plans  prepared  by  Fuller  &  Robinson  Co. 
of  Albany. 

North  Tarrytown,  N.  Y. — Site  has  been 
purchased  on  North  Broadway  for  erec- 
tion of  the  Isaac  L.  Rice  Memorial  Hos- 
pital; cost,  about  $200,000.  Address  Mrs. 
Isaac  L.   Rice. 

Syracuse,  N.  Y. — Park  and  school  bonds 
amounting  to  $168,000  reported  sold. 

White  Plains,  N.  Y. — Bd.  of  Supervisors 
passed  resolution  appropriating  $300,000 
for  erection  of  a  county  hospital  on  Coch- 
ran   Farm   Property  near   East  View. 


Dover,  N.  J. — Bd.  of  Education  engaged 
John  T.  Simpson,  of  Newark,  to  prepare 
plans  for  a  high  school,  to  be  erected  on 
Myrtle  Avenue,  at  a  cost  of  $100,000. 

irvlngton,  N.  J. — Erection  of  an  addition 
to  high  school  at  cost  of  $35,000  is  con- 
templated by  Irvlngton  Bd.  of  Educatiton. 

Trenton  Junction,  N.  J. — School  costing 
$34,000  to  be  erected.  Citizens  voted  an 
additional  $9,000  to  $25,000  available.  F. 
C.  Learning,  Pennington  Road,  Chmn. 
School  Board. 

Avoca,  Pa. — Plans  being  prepared  by 
Austin  L.  Reilly,  Bennett  Building. 
Wilkesbarre,  for  high  school  to  be  erected 
in  Avoca.  at  cost  of  $80,000, 

Ebensburg,  Pa. — A  grade  and  high 
school  is  to  be  erected  in  Ebensburg  at 
a  cost  of  $90,000.  Address  Bd.  of  Edu- 
cation. 

Enola,  Pa. — Reported  school  recently  de- 
stroyed by  fire  is  to  be  rebuilt,  at  cost  of 
$;iO,000.      Address    Bd.    of    Education. 

Erie,  Pa. — Plans  being  prepared  by 
William  B.  Ittner,  of  St.  Louis,  Mo.,  for 
erection  of  Academy  High  School,  at  cost 
of  $450,000.  Wm.  J.  Flynn,  Business  Mgr. 
of  School  Bd. 

Klttanning,  Pa. — Plans  being  prepared 
by  Janssen  &  Abbott,  Century  Building, 
Pittsburgh,  for  a  building  for  Armstrong 
County  General  Hospital;  cost,  $100,000. 

Lilly,  Pa. — A  school  Is  to  be  erected  In 
Lilly  at  cost  of  about  $30,000.  Address 
BA.    of    Education. 

Monarch,  Pa. — School  Board  consider- 
ing erecting  an  8-room  school,  at  cost 
of  about  $35,000.     Isaac  Ball,  Pres. 

Reading,  Pa. — City  plans  erecting  a 
municipal  hospital  costing  $25,000.  Ad- 
dress (5ity  Clerk. 

Beckley,  W.  Va. — Bd.  of  Education  is 
having  plans  prepared  for  a  2-story 
school;   cost  $50,000. 

Warwood,  W.  Va. — Contract  about  to 
be  let  for  erecting  Center  Warwood  High 
School,  at  a  cost  of  about  $65,000,  Ad- 
dress Secy.  Richland  School  Dlst. 

Blltmore,  N.  C. — Contract  soon  to  be  let 
for  erecting  one  three-story  brick  high 
school  costing  $38,000  with  equipment. 
Address  L.  D.  Maney,  Blltmore, 

Birmingham,  Ala. — The  remodeling  of 
the  Roden  Building  for  auditorium  and 
municipal  building  purposes  is  under  con- 
sideration. Address  Secretary  City  Com- 
mission. 

Birmingham,  Ala. — Erection  of  a  mu- 
nicipal hall  and  city  building  being  con- 
sidered. Address  H.  Key  Milner,  Chrmn. 
Chamber  of  Commerce,  Auditorium  Com- 
mittee. 

Mansfield,  La. — Contract  soon  to  be  let 
for  erecting  high  school.  Address  Secre- 
tary Board  Education. 

Many,  La. — Plans  being  prepared  for 
a  court  house  to  cost  about  $85,000.  Ad- 
dress County  Clerk. 

Shreveport,  La. — Citizens  voted  $150,- 
000  bonds  for  school  Improvements.  Ad- 
dress   Secretary    School    Board. 

Philadelphia,  Miss — County  Supervisors 
contemplate  erecting  an  agricultural 
high  school;   cost  $30,000. 

Greeneville,  Tenn. — The  County  Court 
appropriated  $50,000  for  erection  of  a 
court   house. 

Maryvllle,  Tenn. — Carnegie  Hall  at 
Maryville  College  recently  destroyed  by 
flre  is  to  be  rebuilt,  at  a  cost  of  about 
$50,000.     Samuel  T.  Wilson,  Pres. 

Nashville,  Tenn. — The  Galloway  Me- 
morial Hospital  to  be  erected  at  Vander- 
bilt  University  at  a  cost  of  $200,000. 

Newport,  Tenn.  —  Cooke  County  has 
voted  $30,000  bonds  to  erect  a  county  high 
school.  Address  Clerk  County  Board 
ISducation. 

Mllllngton,  Tenn. — A  high  school  Is  to 
be  erected  in  MlUington  at  a  cost  of  about 
$30,000.  Address  Shelby  County  School 
Bd. 

Alliance,  Ohio. — Citizens  voted  $100,000 
bonds    for   erecting    additions    to   schools. 

Brook  Park  (P.  O.  Berea),  Ohio. — School 
bonds  for  $35,000  will  be  sold  May  15,  by 
A.  H.  Pincombe,  Clk.  Board  Education. 

Cleveland,  Ohio. — Citizens  April  25 
voted  $2,500,000  bonds  for  erecting 
municipal  convention  hall,  building  to  cost 
$1,500,000,  plans  for  which  are  being  pre- 
pared by  F.  H.  Betz,  City  Architect. 
City  Hall  to  be  of  reinforced  concrete 
and  granite.  Contract  will  be  let  In  the 
fall.  Alex.  Bernstein,  Director  Public 
Service. 

Dayton,  Ohio. — County  Commissioners 
of  Preble  and  Montgomery  Counties  ami 
Bd.  of  Trustees  of  Hospitjvl  selected  a 
site  61/4  miles  north  of  Dayton  for  the 
Di.strict  Tuberculosis  Hospital  to  be 
erected   at  a  cost  of  .about   $60,000. 

Jefferson,  Ohio. — Citizens  voted  $36,000 
school   bonds. 

Kenmore,  Ohlo.^-Cltlzens  April  25  voted 
$75,000  bonds  to  erect  a  high  school.  Na- 
tional Engineering  Company,  Cleveland, 
lOngineers, 


Kent,  Ohio. — Contract  about  to  be  let 
for  erecting  a  dormitory  at  Kent  State 
Normal  College;  cost,  about  $135,000. 
Building  Commission  comprises  the  Gov- 
ernor, Secretary  of  State  and  Auditor  of 
State,  all  at  Columbus. 

Kingston,  Ohio. — Citizens  voted  $30,000 
bonds  for  erection  of  school.  Address  Bd. 
of  Education. 

Perrysburg,  Ohio. — Plans  prepared  by 
M.  M.  Stophlet,  of  Toledo,  for  erection  of 
a  2-story  brick  and  concrete  addition  to 
high   school   to   cost   $41,000. 

Toledo,  Ohio. — Plans  being  prepared  for 
a  hospital  to  be  erected  on  site  147  x  230 
ft.  at  Madison  Avenue  and  Twenty-third 
Street  for  Catholic  Diocese  of  Toledo,  to 
be  conducted  by  Sisters  ol  Mercy.  Ad- 
dress   Mother   Superior  Bernardine. 

West  Park,  Ohio. — Election  to  be  held 
May  9  to  vote  $65,000  bonds  for  erecting 
school  on  Longhead  Avenue  and  one  on 
Settlement  Road.     Address  Village  Clerk. 

Gary,  Ind. — Plans  being  prepared  by  W. 
B.  Ittner,  of  St.  Louis,  Mo.,  for  erecting 
two  schools  to  cost  about  $350,000. 

Indianapolis,  Ind. — School  bonds  for 
$75,000  will  be  sold  May  ZO,  by  Board 
School  Commissioners. 

Hastings,  Mich. — A  high  school  is  to  be 
erected  in  Hastings  at  a  cost  of  about 
$SO,000.     Address  Secy.  Bd.  of  Education. 

Jackson,  Mich. — Plans  being  prepared 
by  L.  H.  Field,  Jr.,  of  Jackson,  for  erec- 
tion of  school  at  Blackstone  and  West 
Main  Streets. 

Northvllle,  Mich. — Plans  being  prepared 
by  Joseph  B.  Mills  &  Son,  Detroit,  for  a 
brick  fireproof  school  costing  $50,000. 
Charles  A.  Dolph,  Secy.  Board  Educa- 
tion. 

Tecumseh,  Mich. — Citizens  voted  to  is- 
sue $75,000  bonds  for  erection  of  a  school. 

Eau  Claire,  Wis.— The  city  sold  $85,000 
Public  Auditorium  bonds.  George  Aw- 
semb,  14  East  Jackson  Boulevard,  Chi- 
cago,   III.,    Archt. 

Prairie  du  Chlen,  Wis. — Plans  being 
prepared  for  a  school  to  be  erected  at  a 
cost  of  about  $60,000.  Address  Bd.  Edu- 
cation. 

Sioux  City,  Iowa. — A  brick  dormitory 
costing  $40,000  is  to  be  erected  at  Spring- 
dale  Trinity  College.  A.  L.  Steele,  Secy. 
Third  Order  Regular  of  St.  Francis,  may 
be  able  to  give  Information. 

A  3-story,  80  x  80-ft.  fireproof  hospital 
Is  to  be  erected  in  Sioux  Falls.  Dr.  Moe 
of  Lake  Heron,  Minn.,  said  to  be  inter- 
ested. 

Bird  island,  Minn.— W.  L.  Alban.  Endi- 
cott  Building,  St.  Paul,  is  architect  for 
school  for  which  citizens  recently  voted 
$58,000  bonds.  Address  Clerk  Board  Edu- 
cation. 

Mound,  Minn. — A  school  is  to  be  erected 
in  Consolidated  School  Dlst.  at  a  cost  of 
$55,000.  J.  F.  Wnikins,  Secy.  Bd.  of  Edu- 
cation   Consolidated    School    Dist. 

Kiowa,  Kan. — Citizens  v.ited  $43,000 
bonds   for   erection   of  a   high   school. 

Osawatomie,  Kan. — Plans  being  pre- 
pared by  T.  W.  Williamson,  735  Kansas 
Avenue,  Topeka,  for  brick  and  atone  high 
school  to  be  erected  in  Osawatomie,  at  a 
cost  of  about  $40,000. 

Ottawa,  Kan. — Citizens  voted  to  erect 
a  fireproof  high  school  and  a  ward  school. 
Bonds  to  be  sold  May  10.  H.  W.  Chaffee, 
C^Ierk   Board   Education. 

Mandan,  N.  D. — Plans  completed  by  G. 
It.  Horton  of  Jamestown  for  first  unit  of 
Mandan  High  School,  to  consist  of  fire- 
proof, brick  gymnasium  auditorium  and 
vocationjil  building,  54  x  100  ft.;  cost, 
about   $30,000. 

Sioux  Falls,  S.  D. — Citizens  voted  $125.- 
000  bonds  for  erecting  municipal  audi- 
torium.    Address  City  Clerk. 

Kansas  City,  Mo. — Contract  about  to  be 
let  for  erecting  addition  to  Library  at 
Locust,  Cherry  and  Ninth  Streets:  cost, 
$200,000.      Address   Bd.   of  Education. 

Kansas  City,  Mo. — Contract  soon  to  be 
let  for  erecting  5-story.  108  x  75-ft.  con- 
crete and  brick,  fireproof  hospital.  Cost 
$90,000  with  equipment.  St.  Elmo  Sand- 
ers, 321  I,athrop  Building,  Kansas  City, 
may  be  able  to  give  additional  informa- 
tion. 

Rich  HIM,  Mo.— -Citizens  voted  $29,000 
bonds  to  erect  high  school.  C.  C.  Stone- 
braker.   Secy.    Board  Education. 

Ft.  Stockton,  Tex. — Attorney  General 
has  approved  $50,000  bonds  of  Pecos  Coun- 
ty School  District  No.  1.  n. 

Plalnview,  Tex. — School  bonds  amount- 
ing to  S.'iO.nno  have  been  .sold.  .Aiddress 
Cleric  Board  Education. 

Wichita  Falls,  Texas. — Election  to  be 
held  Mav  23  to  vote  $65,000  school  bonds 
and  $40,000  for  street  paving.  -Xddress 
City  Clerk. 

Culver  City,  Cal. — Citizens  voted  $55,000 
bond  issue  for  erecting  school  in  Culver 
City  School  District,  .\ddress  Clerk  of 
Board. 

La  Canada,  Cal.— -Allison  &  Allison,  1405 
Hibernian  Bldg.,  Los  Angeles  engaged 
to  prepare  plans  for  a  1-story,  four-room 
school;    cost    $25,000. 
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Oxnard,  Cal.— School  bonds  for  $51,000 
have  been  sold.  Allison  &  Allison,  Archts., 
1405  Hibernian  Building,  Los  Angeles, 
preparing  plans. 

Placentia,  Cal.— Frederick  H.  Eley,  Reg- 
ister Bldg.,  Santa  Ana,  engaged  to  pre- 
pare  plans   for  a   $30,000  school. 

VIsalla,  Cal. — Election  to  be  held  May 
16  to  vote  $105,000  bonds  for  erecting 
grammar  school  and  two  primary  schools. 

Wasco,  Cal.— Ernest  J.  Kump,  Fresno, 
engaged  to  prepare  plans  for  a  brick  and 
concrete  school  to  cost  about  $30,000. 

London,  Ont. — Contract  soon  to  be  let 
for  erecting  technical  school  to  cost 
$200,000.  A.  E.  Nutter,  Archt.,  Dominion 
Bank  Building.  A.  E.  Sllverwood,  Chmn. 
Board  of  Education. 


BIDS    DESIRED. 

Portland,  Me. — Until  June  7  by  James  A. 
Wetmore,  Acting  Supervising  Archt., 
Treas.  Dept.,  Washington,  D.  C,  for  con- 
structing steerage  barracks  and  store- 
house for  U.  S.  Quarantine  Station  at 
Portland. 

Longmeadov*,  Mass. — Until  May  8  by 
Robert  C.  Munroe,  Chmn.  Bldg.  Com.,  for 
erecting  the  Converse  Street  School.  Sep- 
arate bids  for  heating  and  plumbing,  etc. 
B.  C.  and  G.  C.  Gardener,  Archts.,  Spring- 
Held. 

Elmlra,  N.  Y. — Until  May  15,  by  Henry 
Melville,  Pr*s.  Bd.  Mgrs.,  New  York  Re- 
formatory, Napanoch,  for  furnishing, 
f.o.b.  Elmira,  for  shop  building  No.  4, 
all  structural  steel  and  iron  work,  includ- 
ing stairs,  also  separate  bids  for  all  ex- 
terior and  interior  steel  window  frames 
and  sash,  all  metal  covered  doors,  frames 
and  sash,  both  proposals  advertised  in 
Engineering  Record.  Lewis  F.  Pilcher, 
State  Archt.,   Albany. 

Freehold,  N.  J.— Until  May  19,  by  Board 
of  Freeholders,  for  enlarging  the  court 
house  at  a  cost  of  $50,000. 

Allentown,  Pa.— Until  May  13,  by  Clin- 
ton E.  T.  Henninger,  President  School 
Board,  for  erecting  school  building  on 
annex  to  Kratzer  School.  Charles  W. 
Gossart,  Architect,  Sixth  and  Hamilton 
Streets,  Allentown. 

Polk,  Pa. — Reported  desired  until  May 
10  by  J.  M.  Murdock,  Supt.  State  Schools 
for  Feeble-Minded,  for  erecting  one-story, 
42  X  32  ft.,  2  wings.  22  x  44  ft.  hospital  for 
said  Institution.     Probable  cost  $40,000. 

Washington,  D.  C— Until  May  29  by 
Department  of  Interior,  Office  of  Indian 
Affairs  (Cato  Sells,  Comr.)  for  erecting 
stone  employees'  mess  building,  two  stone 
cottages  and  gas  house,  additions  to  stone 
school  and  boiler  house  building  and  re- 
modeling old  mess  building  at  Western 
Navajo  School,  Ariz. 

Washington,  D.  C— Until  May  25.  by 
E.  P.  Bertholf,  Capt.  Comdt.  U.  S.  Coast 
Guard,  Washington,  D.  C,  for  construct- 
ing a  coast  guard  station  and  accessories 
at  Point  B^tsie,  Mich.,  advertised  in  En- 
gineering Record. 

Glenvllle,  W.  Va.— Until  May  23  b.v 
County  Court  (N.  E.  Rymer,  Clk.)  for  fur- 
nishing  material  and  erecting  a  court- 
house, jail  and  sheriff's  residence.  Sepa- 
rate bids  for  heating,  plumbing,  etc. 
Holmboe  &  Lafferty,  Archts.,  Clarksburg. 

Waynesvllle,  N.  C— Until  June  8  by 
James  A.  Wetmore,  Acting  Supervising 
Archt.,  Treas.  Dept.,  Washington,  D.  C, 
for  erecting  U.  S.  Post  Office  at  Waynes- 
vllle. 

Jacksonville,  Fla. — Reported  desired  un- 
til May  13,  by  Board  Public  Instructions, 
at  office  of  J.  Hathaway,  County  Supt.. 
415  Masonic  Temple  Bldg.,  for  erecting 
eight-room  brick  school  at  Twenty-first 
and  Walnut  Streets.  Separate  bids  for 
heating,  plumbing,  etc.  Rutledge  Holmes, 
Architect,   Duval  Building. 

Marysvllle,  Tenn. — Until  June  8  by 
James  A.  Wetmore,  Acting  Supervising 
Archt.,  Treas.  Dept.,  Washington.  D.  C, 
for  erecting  post  office  at  Marysvllle. 

Cincinnati,  Ohio. — Bids  will  be  received 
until  May  22  by  Board  of  Education  for 
remodeling    the    Whittier   School. 

Columbus,  Ohio. — Reported  desired  until 
May  9,  by  George  A.  Borden,  Director 
Public  Service,  for  erecting  one-story  and 
basement,  IBS  x  158-ft.  shelter  house,  at 
Shiller  Park.  Probable  cost  $40,000.  Baa- 
sett  &  Tresselt,  10  East  Town  Street, 
Architects. 

Galloway,  Ohio. — Reported  desired  until 
-May  19  by  Karl  K.  Huf,  Clk.  Board  Edu- 
cation, It.  F.  D.  No.  1,  Prairie  Township, 
Galloway,  for  erecting  2-story  and  base- 
ment, 58  X  39  ft.,  centralized  school.  W. 
H.  Tremaine.  Archt..  Chamber  of  Com- 
merce Building.  Columbus. 

Kent,  Ohio. — Until  May  20  (change  oi' 
date),  by  Board  Trus.  Kent  State  Normal 
.School  (.John  A.  McDowell,  Secy.),  for 
erecting  women's  dormitory  for  said 
school,  fireproof  and  cost  $120,000.  Wilbur 
T.  Mills  Company,  Archts.,  Columbus, 
Ohio. 

Newport,  Ohio. — Reported  desired  until 
May  12  by  Board  Education  (R.  KIrkbride 
Clk.),  for  erecting  high  school.  Harry  c! 
Meyer,  Archt.,  Zanesvllle. 


Reynoldsvllle,    Ohio.  —  Iteported   desired 
until  May  20  by  C.   G.   Smith  for  erecting 
school   on   East   Broadway.     J.    A.   Jones, 
Archt.,  Dispatch  Building,  Columbus. 

Reading,  Ohio. — Until  May  22  by  George 
W.  Fricke,  Clk.  Board  Education,  for 
erecting  school.  Garber  &  Woodward, 
Archts.,  Union  Central  Building,  Cincin- 
nati, and  420  Benson  Street,  Reading. 

Kokomo,  Ind. — Reported  desired  until 
May  9,  by  B.  T.  Ellis,  Trus.  Union  Town- 
ship, for  erecting  two-story  and  basement 
brick  school.  Elmer  E.  Dunlap  Co.,  Ar- 
chitects, State  Life  Building,  Indianapolis. 

Tlosa,  Ind. — Reported  desired  until 
May  12,  by  William  Foster,  Trustee  Rich- 
land Township,  for  erecting  two-story  and 
basement  high  and  grade  school.  Griffith 
&  Goodrich,  Architects,  Fort  Wayne. 

East  Lansing,  Mich. — Until  May  16,  by 
Edwyn  A.  Bowd,  Architect,  Lansing,  for 
furnishing  material  and  erecting  high 
sihool.  Separate  bids  for  heating,  plumb- 
ing,  etc. 

Wexford,  Mich.- Until  May  20,  by 
Board  Education  (Albert  Guerbsey,  Secy.), 
for  furnishing  material  and  erecting  an 
eight-room  school.  Separate  bids  for 
heating,   plumbing,   etc. 

Jollet,  III. — Reported  desired  until  May 
15  by  J.  F.  Skeels,  Clk.  Board  School  In- 
spectors, Public  Library  Bldg.,  for  erect- 
ing 2-story  and  basement  12-room  school. 
Probable  cost  $75,000.  John  D.  Chubb, 
Archt.,  109  N.  Dearborn  Street,  Chicago. 

Urbana,  III.— Until  May  29,  by  James  B. 
Dibelka,  State  Architect,  130  North  Fifth 
Avenue,  Chicago,  for  furnishing  material 
and  erecting  Women's  Residence  Hall  at 
University  of  Illinois.  Separate  bids  for 
heating,  plumbing,  electric  wiring,  etc. 

Sauk  City,  Wis.- Until  May  11  by  Board 
Education  for  erecting  school.  Separate 
bids  for  heating,  plumbing,  etc.  Alfred  C. 
Clas,  Archt..  201-206  Colby  Abbott  B^illd- 
ing,  Milwaukee. 

Swea  City,  Iowa. — Until  May  15,  by  H. 
N.  Kruse,  Secy.  Board  Education,  for 
erecting  two-story  and  basement  new 
consolidated  school;  also  for  repairing  old 
school.  Probable  cost  $55,000.  Edwins  & 
Edwins,  Architects,  911  Northwester 
Building,  Minneapolis.  Minn. 

Minneapolis,  Minn. — Until  May  15,  by 
Board  of  Education  (George  F.  Womrath, 
Bus.  Supt.),  for  erecting  Hiawatha  School. 
R.  V.  L.  Haxby,  Architect,  Board  Edu- 
cation: Rose  &  Harris,  Engineers,  470 
Auditorium  Building. 

Wabasha,  Minn. — Reported  desired  until 
May  10  by  John  Boss,  Co.  Aud.,  for  erect- 
ing two-.story  and  basement,  40  x  120  ft., 
jail  and  .sheriff  residence.  Probable  cost 
$30,000.  Hoffman  &  Moose,  Archts.,  17  W. 
College  Avenue,  Rochester. 

Garrison,  N.  D. — Reported  desired  until 
May  16.  for  erecting  school.  Ashlemen  & 
Gage,    Architects.    Fargo. 

Jamestown,  N.  D. — Until  May  8  by  John 
Bensch,  Secy,  of  Board  Education,  for 
erecting  two-story  and  basement  school 
for  First  Ward;  also  complete  the  two- 
story  and  basement  addition  to  North 
Side  school.  Gilbert  R.  Horton.  Archt., 
Citizens'  National  Bank  Bldg. 

Mlllarton,  N.  D. — Until  May  26  by  Wil- 
liam Long,  Pres.  Seventh  School  Dist.  No. 
56,  for  erecting  two-story  and  basement 
brick  school.  Gilbert  R.  Horton,  Archt., 
Citizens'  National  Bank  Bldg. 

Bowman,  S.  D.— Until  May  27  (readver- 
tisement)  by  School  Board  (J.  M.  Folson, 
Clk.)  for  erecting  a  school. 

Roslyn,  S.  D.— Until  Mav  20  by  Board 
Education  (O.  O.  Floren,  Clk.)  for  erect- 
ing two-story  brick  school.  Carlson  & 
Hasslen.  Archts.,   Ortonville. 

Nevada,  Mo.— Reported  desired  until 
May  18  by  Library  Board  (O.  T.  Vedder, 
becy  )  for  erecting  library.  Separate  bids 
for  heating,  plumbing,  etc.  A.  T.  Sim- 
mans,  Archt.,  Bloomington. 

Belton,  Tex.— Until  June  5  by  James  A. 
Wetmore.  Acting  Supervising  Archt., 
Treas.  Dept.,  Washington,  D  C,  for 
erecting  post  office  at  Belton. 

Tahoka,  Tex.— Until  May  22,  by  P.  H. 
Northcross.  Co.  Clerk,  for  erecting  tour- 
story  fireproof  court  house,  advertised  in 
En.gjneering  Record. 

Wichita    Falls,    Tex.— Until    May   17,    by 

County  Commlsfiioners,  for  erecting  court 

house.     Separate  bids  for  heating,  pklmb- 

'i?5't,?'*'-,    Sanguinet    &    Staats,    Archts., 
Ft.   Worth. 

Downey,  Cal.— Until  May  23,  by  Board 
Irustees  of  Downey  School  District  (Jo- 
seph Smith,  Clk.),  for  erecting  one-story 
and  basement,  10-room  tile  and  concrete 
school,  186  X  145  ft.  John  C.  Austin, 
Arciit.,  1125  Baker  Detweiler  Bldg.,  Los 
Angeles. 

Los  Angeles,  Cal.— Until  May  15  by 
Board  of  Supervl.sors  for  erecting  a  brick 
and  concrete  2-story  wing  and  one-story 
wing  to  psychopathic  ward,  and  also  an 
extension  to  dining-room  at  County  Farm. 
George  Low,  County  Architect. 

PRICES    AND    LETTINGS. 
irindtcatcs  award  of  contract. 

-^Boston,    Mass. — Contract    for   erecting 
annex     to     I>ublic     Library     on     Blagden 
.Street   awarded    to   George    B.    Long   Co 
(if  Worcester,  at  $125,000. 


^Springfield,  Mass. — Contract  for  erect- 
ing cattle  building  and  horse  show  build- 
ing for  Eastern  States  Exposition  at  West 
Springfield  awarded  to  L.  S.  Wood  of 
Springfield   at    $«8,145. 

-AStoughton,  Mass. — Contract  for  erect- 
ing school  awarded  by  School  Bd.  to  J. 
H.    Kelley,    of   Madison,    at   $26,400. 

Worcester,  Mass. — All  bids  opened  April 
25  by  city  for  erecting  police  station  were 
in  excess  of  the  $150,000  available;  bid- 
ders asked  to  reflgure.  John  W.  Odlln, 
Secy,   to  Mayor. 

i(New  Haven,  Conn.^Contract  for  in- 
terior finish  in  U.  S.  Post  Office  (except 
mechanical  equipment  and  elevators  and 
the  completion  of  approaches)  awarded 
John  H.  Parker  Company,  315  Fourth 
Avenue,  New  York,  N.  Y.,  at  $365,985, 
and  for  mechanical  equipment  (except 
elevators)  to  S.  Faith  &  Company,  Phila- 
delphia, Pa.,  at  $84,903. 

Howard,  R.  I. — Following  are  bids 
opened  April  27  by  Board  of  Control. 
I'rovidence,  for  constructing  (a)  three- 
story  brick  ward  building  for  Hospital  for 
Insane  at  Howard  and  for  reconstructing 
two  existing  buildings,  and  (b)  a  3-story 
ward  building  alone;  Charles  B.  Maguire 
Company,  Turks  Head  Building,  Provi- 
dence (a)  $172,769,  (b)  $110,798;  Wilmarth 
Mackillop  Company,  of  Pawtucket  (a) 
$179,914,  (b)  $117,851;  Hope  Building 
Company,  87  Weybosset  Street,  Provi- 
dence (a)  $181,393,  (b)  $110,027;  Horton  & 
Hemenway,  683  Atlantic  Avenue,  Boston, 
Mass.  (a)  $183,171,  (b)  $113,631;  lowest  for 
[ilumbing  from  E.  J.  Sullivan,  of  Provi- 
dence,   $19,680. 

^Syracuse,  N.  Y. — Contracts  for  ma- 
sonry and  carpentry  work  for  Joseph  Slo- 
lum  Agricultural  College  awarded  to  Daw- 
son Bros.,  at  $115,000,  and  to  Maurice  F. 
Lane.  274  Cortland  Avenue,  at  $47,995,  re- 
.spectively. 

Newark,  N.  J. — Following  are  lowest 
bids  opened  April  26  by  Committee 
on  Buildings,  Grounds  and  Supplies  of 
Board  of  Education  for  erecting  ad- 
dition to  John  Catlin  School  in  Ann 
Street:  Carpenter  and  mason  work,  Wm. 
G.  Sharweil  &  Co.,  377  North  Fifth  Street, 
$89,771;  steel  work,  Hedden  Iron  Constr. 
Co.  of  Newark,  $18,167;  heating,  Jas.  F. 
Kelly,  $21,987,  and  plumbing,  R.  B. 
Schmidt,    390   Walnut    Street,    $7,432. 

^Pittsburgh,  Pa. — Contract  for  furnish- 
ing structural  steel  for  George  Westing- 
house  School  in  Homewood  awarded  to 
American     Bridge    Co.,     Frick     Bldg.,     at 

.■ibout   $120,550. 

*Uniontown,  Pa. — Georges  Township 
.School  Bd.  awarded  contract  for  erecting 
Township  High  School  to  John  C.  Gibson 
and  J.  C.  Knapp.  at  $79,836.  Harrv  W. 
Altman,  Archt.,  306  First  National  Bank 
Bldg. 

♦  MIddlebourne,  W.  Va. — Contract  for 
erecting  county  infirmary  building  award- 
ed .lohnson  &  Jemison.  Middlebourne,  at 
$27,225.     J.  E.  Smith,  Clerk  County  Court. 

-I^Mansfleld,  La. — Contract  for  erecting 
school  awarded  by  School  Board  to  Cor- 
bin   Bros,   of  Mansfield  at  $46,295. 

New  Orleans,  La. — Following  are  four 
lowest  bids  opened  April  25  by  Commis- 
sion Council  of  the  city  for  erecting  Al- 
giers School;  John  O.  Chi.sholm,  New 
Orleans,  La.,  $41,680;  J.  W.  Lennox,  Al- 
giers, $41,750;  J.  A.  Petty,  New  Orleans. 
$12,785;  G.  E.  &  E.  E.  Reimann,  New 
Orleans,  $43,511. 

Humboldt,  Tenn. — Following  are  four 
lowest  bids  opened  April  21  by  Supervis- 
ing Architect.  Washington,  D.  C.,  for 
constructing  U.  S.  Post  Office:  Algernon 
Blair,  Montgomery,  Ala.,  $41,923;  Frank 
L.  Johnson  &  Company,  Duluth,  Minn., 
$42,670;  R.  P.  Farnsworth  &  Company, 
New  Albany,  Ind.,  $43,400;  G.  W.  Stiles 
Construction  Company,  Rookery  Building, 
Chicago,    III.,    $44,500. 

A^Knoxvllle,  Tenn. — Contracts  for  erect- 
ini,'  Soutli  Knoxville,  Lincoln  Park  and 
Powell's  Station  Schools  awarded  by 
Knox  County  Bd.  of  Education  to  A.  Cox 
of  Knoxville,  at  $38,063.  Each  building 
to  be  two-story  brick. 

Athens,  Ohio. — Following  are  two  bids 
opened  April  21  by  Bd.  County  Commis- 
sioners lor  erecting  Children's  Home: 
Lowell  Planing  &  Mill  Co.  of  Lowell, 
$33,704,  and  Cullen  Vaughn  Co.  of  Ham- 
ilton, $34,837.  Ritter  &  Bates,  Archi- 
tects,  Portsmouth. 

■*Leavltt8burg,  Ohio. — Contract  for 
erecting  Warren  Township  School  award- 
ed to  Kratt  &  Agnew,  of  liorain,  at  about 
$26,000. 

♦Parral,  Ohio. — Contracts  awarded  for 
erecting  Dover  Township  School;  general 
contract  to  J.  Gutensohn,  of  Urichsville, 
$21,000;  plumbing  to  Cramer  &  Weber,  of 
Dover;  heating  and  ventilating  to  Colum- 
bus Heating  &  Ventilating  Co.,  of  (Colum- 
bus,  building  to  cost  $28,000. 

4rDelphl,  Ind. — Contract  for  erecting 
main  building  of  Carroll  County  Court 
House  awarded  to  A.  E.  Kimmer,  of  La- 
layette,  at  $147,500;  heating  and  plumb- 
ing contract  to  Hipskind  Heating  & 
Plumbing    Co.,    of   Wabash,    at    $14,565. 

.ArNew  Salem,  Ind. — Contract  for  erecting 
school  (bids  opened  April  22)  awarded  H. 
G.  Mitchell,  Scottsburg,  Ind.,  at  $20,478, 
,n.nd  for  heating,  ventilating  and  plumb- 
ing to  Beale  Bros.,  at  $6,141.  E.  R.  Tits- 
worth,   Trustee   Noble  Township. 


AEast  Lansing,  Mich. — Contracts  for 
oiectlng  buildings  for  Michigan  Agri- 
cultural College  awarded  as  follows;  En- 
gineering building  to  Fred  Trier  of  Sagi- 
naw, at  $121,422,  and  for  three  shops  to 
Uyers  Bros.  Constr.  Co.  of  Kalamazoo,  at 
q^45,252. 

♦Warren,  III. — Contract  for  erecting 
school  awarded  to  Winchester  &  Stuart  of 
Uockford,   at  $39,526. 

♦Fort  Dodge,  Iowa. — Contract  for  erect- 
ing Webster  (bounty  Home  awarded  by 
Bd.  Supervisors  to  Jensen  Constr.  Co.  of 
Kort   Dodge,    at    $44,598. 

♦Sheldon,  Iowa.— Contract  for  erecting 
liigh  and  grade  school  (bids  opened  April 
14)  awarded  Ingemann  &  Company,  St. 
Paul,   Minn. 

♦West  Liberty,  Iowa.  —  Contract  for 
erecting  high  school  awarded  by  School 
Bd.  (bids  opened  April  17)  to  Western 
Constr.  Co.  of  Iowa  City  at  $61,400. 
Proudfoot,  Bird  &  Rawson,  Archts.,  Des 
Moines. 

♦Oakland,  Neb. — Contract  for  erecting 
3-story  high  school  (bids  opened  April  18 
by  Bd.  of  Education),  awarded  to  Tren- 
ton Building  Co.  of  Lincoln,  at  $49,987. 
li.  P.  Nelson  and  Terch  Electric  Co.,  both 
of  Oakland,  received  plumbing  and  elec- 
tric wiring  contracts.  Berlinghof  &  Da- 
vis, Archts.,  610  Security  Mutual  Life 
Bldg.,    Lincoln. 

♦  Madison,  S.  D. — Contract  for  erecting 
training  school  on  campus  of  State  Nor- 
mal School  (bids  opened  April  25)  award- 
ed Sioux  Falls  Construction  Company, 
Sioux  Falls,  at  $48,820.  Irwin  Daldrich, 
Secy,    Regents   of    Education. 

♦Osnabrock,  N.  D. — Contract  for  erect- 
ing school  (bids  opened  April  12)  awarded 
Northern  (Jonstruction  Company,  (3rand 
Forks,  for  general  construction  at  $19,- 
575,  and  for  heating  and  plumbing  to  Da- 
liola  Heating  &  Plumbing  Company, 
Grand  Forks,  at  $4,189.  H.  G.  Lykken. 
Archt.,   Grand  Forks. 

♦  Bryan,  Texas. — Contract  for  erecting 
animal  husbandry  building  for  Agricul- 
tural &  Mechanical  College  awarded  Mc- 
Kenzle  Construction  Company,  San  An- 
lonio,  at  $40,000. 

♦  Denton,  Tex. — Contract  for  erecting 
Brackenridge  Hall,  a  dormitory  at  Col- 
lege of  Industrial  Arts,  awarded  by  Build- 
ing Committee,  Bd.  of  Regents,  at  Dallas, 
as  follows:  General  construction,  Watson 
Co.  of  Dallas,  $98,089;  installing  heating 
apparatus,  Kinnison  Bros,  of  Dallas,  about 
$5,000;  plumbing,  Montrelf  &  Manchester 
Co.  of  Fort  Worth,  $6,194,  and  for  elec- 
trical work  to  John  L.  Martin  of  Austin, 
at  $2,290.    E.  E.  McAnally  of  Dallas,  Archt. 

♦Seattle,  Wash. — Additional  contracts 
in  connection  with  addition  to  B.  F.  Day 
School  (bids  opened  April  7)  awarded  as 
follows:  Heating,  Musgrave  &  Blake,  936 
Henry  Building,  $18,766,  and  plumbing, 
Rautmann  Plumbing  &  Heating  Com- 
pany, 118  Knight  Street,  $8,639;  Dow  & 
Ryden,  Mehlbourne  Building,  has  general 
contract.  C.  P.  MIddleton,  Asst.  Secy. 
Seattle  School  Dist.  No.  1. 

♦  Portland,  Ore. — Contract  for  erecting 
Franklin  High  School  (bids  opened  April 
«)  awarded  Muir  &  McClelland,  Portland, 
at   $84,776. 

Roseburg,  Ore. — Following  are  four  low- 
est bids  opened  April  24  by  Supervising 
Architect,  Washington,  D.  C,  for  con- 
structing U.  S.  Post  Office  (a)  limestone, 
(b)  sandstone;  Steblnger  Bros.,  Port- 
land (a)  $84,045,  (b)  $83,745;  Harding  F. 
Allan,  Seattle,  Wash.,  $84,500;  Sound 
Construction  &  Engineering  Company, 
Seattle,  Wash,  (a)  $84,228,  (b)  (three 
bids)  $83,800,  $87,300  and  $84,800;  Olson  & 
Johnson,  Missoula,  Mont,  (b)  $84,445; 
Welch  Bros.  &  Hanneman,  Oakland,  Cal. 
(a)  and  (b)  $84,679. 

Los  Angeles,  Cal. — Following  are  four 
lowest  bias  opened  April  21  by  Library 
Hoard  for  erecting  a  one-story  and  base- 
ment brick  branch  library  at  Santa 
Monica  Boulevard  and  Madison  Avenue: 
F.  O.  Engstrum  Company,  Fifth  and  Sea- 
Ion  Streets,  $27,380;  C.  Karseboom,  1445 
Dana  Street,  $27,625;  B.  D.  Kronnick. 
3901  South  Hill  Street,  $28,343;  Kling 
Company,  421  Union  League  Building, 
$28,820.  C.  H.  Russell,  Archt.,  1106  Story 
ISuilding. 

Cordova,  Alaska. — Following  are  four 
bids  opened  April  22  by  Bureau  of  Yards 
&  Docks,  Navy  Dept.,  Washington,  D.  C, 
for  work  complete  for  constructing  two 
300-ft.  steel  towers  at  U.  S.  Naval  Radio 
Station,  Cordova:  Grant  Fee,  2440  Six- 
teenth Street,  San  Francisco,  Cal.,  $35,- 
500;  W.  B.  Concanon,  525  Market  Street, 
San  Francisco,  Cal.,  $40,572;  Henry  Monk, 
Pensacola,  Fla.,  $54,224;  and  McCrae  & 
Layaz,  1275  Sacramento  Street,  San 
Francisco,    Cal.,    $40,888. 

♦Cote  des  Nelges,  Que. — Contract  for 
erecting  "a  $200,000  school  awarded  by 
School  Commissioners  as  follows:  Steel 
work.  Phoenix  Bridge  &  Iron  Co.  of  Mon- 
treal: heating  and  ventilating,  T.  Lessard 
&  Son,  Montreal;  tile  and  marble  work. 
Smith  Marble  &  Constr.  Co.  of  Montreal. 
O.  A.  Monette,  Power  Building,  Montreal, 
Archts. 

♦Toronto,  Ont. — Contract  for  erecting 
barn  at  Men's  Industrial  Farm  awarded 
liv  Board  of  Control  to  .lames  A.  Wick- 
il(,    Ltd.,   care   of   Board  Control,    $25,723 
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PROPOSED  WORK. 

Augusta,  Me.— Victory  &  Hill  Publish- 
ing Company,  Augusta,  reported  consid- 
ering erecting  new  building  this  summer. 

Gloucester,  Mats. — Plans  prepared  by 
Martin  &  Freethy.  HI  Milk  Street,  Bos- 
ton, for  erection .  of  a  2-story  concrete 
building  on  Commercial  Street  for  Cun- 
ningham &  Thompson  Co. 

West  Lynn,  Mass.— Plans  of  Earp  & 
Son  approved  for  erection  of  brick  and 
concrete  theater  building  to  be  erected  at 
Holland  and  Western  Avenues  at  a  cost 
of  tSS.OOO.  Joseph  Scholnlck  said  to  be 
interested. 

Worcester,  Mast. — Denholm  &  McKay 
Company  Department  Store  plans  erect- 
ing a  i-story  annex  costing  $1Q0,000. 
Frost  &  Chamberlain,  State  Building. 

Cram  &  Fergruson,  33  West  Forty-sec- 
ond Street.  New  York,  N.  Y.,  are  archi- 
tects for  the  parish  house  which  is  to  be 
erected  for  All  Saints  Parish  at  a  cost  of 
I50.00G. 

Brooklyn,  N.  Y.— Plans  filed  for  erect- 
ing a  6-story  aiiartment  house  at  Hope 
and  Haveraeyer  Streets  for  Ross  Land 
Co.,  cost  $45,000.  Shampan  &  Shampan, 
Archts.,   772  Broadway. 

Lockport,  N.  Y. — Robert  North  of  Buf- 
falo has  been  engaged  to  prepare  plans 
for  East  Avenue  Congregational  Church, 
to  cost  about  130,000.  Itev.  George  A 
3rock,  Pastor. 

New  York,  N.  Y. — Plans  filed  for  erect- 
ing following  buildings:  Three  6-story 
brick  apartments  at  244  West  Fifteenth 
Street,  for  Charles  Rubinger,  cost  J150,- 
000.  House  &  Goldstone,  Archts.,  38  West 
Thirty-second  Street;  four  5-story  brick 
tenement  at  Vermilyea  Avenue  and 
Academy  Street,  for  Marva  Realty  Cor., 
cost  $175,000,  Irving  Margon,  370  East 
I49th  Street,  Archt. ;  5-story  fireproof  res- 
idence at  13  E.  Ninety-first  Street,  for 
Charles  M.  MacNeill,  cost  $340,000,  Fred- 
erick Sterner,  Archt.,  154  East  Sixty- 
third  Street;  11-story  store  and  office 
building  at  19  East  Forty-fifth  Street, 
for  Henry  Phipps  Estate,  cost  $500,000, 
Starrett  &  Van  VIeck,  Archts.,  8  West 
Fortieth  Street;  6-8tory  brick  store  and 
loft  building  at  Fifth  Avenue  and  Thirty- 
seventh  Street,   for  United   States  Realty 

6  Improvement  Co.,  cost  $60,000,  George 
A.  &  Henry  Boehm  &  Starrett  &  Van 
VIeck,  Archts,  8  West  Fortieth  Street; 
12-slory  fireproof  stores,  offices  and  lofts 
at  109  West  Sixty-fourth  Street,  for  Mary 
10.  Pinchot  Estate,  cost  $500,000,  Walter 
Haefeli,  245  West  Fifty-fifth  Street, 
Archt.;  2-story  fireproof  theater,  stores 
and  office  building  at  223  West  125th 
Street,  for  233  West  125th  Street  Co., 
cost  $250,000,  Thomas  W.  Lamb,  644 
Eighth  Avenue,  Archt.;  16-story  fireproof 
office  building  at  Broadway  and  Twenty- 
first  Street,  for  Ritz  Realty  Cor.,  cost 
$300,000,  Schwartz  &  Gross,  Archts.,  347 
Fifth  Avenue;  8-story  fireproof  apartment 
house  at  127  E:ast  Sixty-sixth  Street,  for 
Chapin  Home  for  Aged,  cost  $275,000, 
Walter  B.  Chambers,  Archt.,  109  Broad 
Street,    Co-operative    BIdg.    Constr.    Co., 

7  East  Forty-second  Street.  Builders;  two 
5-8tory  brick  tenements  at  180th  Street 
and  Monterey  Avenue,  for  Benenson  Real- 
ty Co..  cost  $105,000,  Wm.  E.  Erb,  Archt., 
401  East  152d  Street;  two  6-story  brick 
tenements  at  183d  Street  and  TIebout 
Avenue,  for  Grand  Terrace  Constr.  Co., 
cost  $100,000,  Moore  &  Landsledel,  Third 
Avenue  and  148th  Street,  Archts;  two 
6-Btory  brick  tenements  at  Home  St.  and 
Vyse  Avenue,  for  Galveston  Bldg.  Co., 
cost  $100,000,  Kreymborg  Architectural 
Co.,  1029  E:a8t  163d  Street,  Archts.;  two 
S-story  brick  tenements  at  Grand  Con- 
course and  192d  Street,  for  173d  Street 
Realty  Co.,  cost  $120,000,  Kreymborg  Ar- 
chitectural Co.,  1029  East  163d  Street, 
Archts. 

New  York,  N.  Y. — Plans  prepared  by 
Frederick  Sterner,  154  Elast  Sixty-third 
Street,  for  a  residence  to  be  erected  at 
Ninety-first  Street  and  Madison  Avenue 
for  Charles  H.  MacNeill. 

A  site  has  been  purchased  at  181  st 
Street  and  Broadway  for  erection  of  a 
theater  for  B.  S.  Moss. 

Rochester,  N.  Y. — Plans  being  prepared 
liy  Gordon  &  Madden,  300  Sibley  Block, 
with  John  Vickery  as  associate  architect, 
for  remodeling  Sunday-school  building  of 
Central  Presbyterian  Church;  cost,  about 
$XO.OOO. 

Camden,  N.  J. — Broadway  Realty  Co. 
will  erect  a  theater  at  Broadway  and 
Carman  Streets:  cost,  $100,000.  Address 
Thos.  G.  Coulter.  Wm.  P.  Hollinger  and 
Newton  B.  T.  Boney. 

Newark,  N.  J. — Plans  filed  for  erection 
of  10-story  brick  loft  building  to  be  erect- 
ed at  309  Plane  Street  for  Roth  &  Co.; 
cost.  $50,000. 

Altoona,  Pa. — Charles  W.  Albright,  of 
Albright  Bros..  Altoona,  Is  reported  inter- 
ested in  a  company  which  Intends  erect- 
ing a  2-8tory  fireproof  bank  building  at 
1108  Twelfth  Avenue. 

Carbondale,  Pa. — Congregation  of  First 
Presbyterian  Church  (Itev.  Charles  Lee. 
Pastor)  is  to  erect  an  edifice  to  cost 
about  $75,000. 


Hanover,  Pa. — Plans  being  prepared  by 
I.  M.  Meyers  of  Hanover  for  erection  of 
an  edifice  for  Congregation  of  U.  B. 
Church. 

IHarrlsburg,  Pa. — Contract  about  to  be 
Jet  for  erecting  a  five-story  apartment 
house  at  713  North  Second  Street  for  J. 
Hervey  Patton,  at  cost  of  about  $45,000. 
M.   1.   Kast,  222  Market  St.,  Archt. 

Reading,  Pa.  —  Schuylkill  Seminary 
plans  erecting  a  $50,000  building. 

Scranton,  Pa. — A  2-story  addition  cost- 
ing $30,000  is  to  be  erected  at  the  Michael 
Bosak  Building.  E.  H.  Davis,  Archt., 
Union  Bank  Building. 

Sellersvllle,  Pa. — The  Artman  Home  for 
Poor  Lutherans  wlU  be  erected  on  a  113- 
acre  site  recently  purchased  on  Branch 
Creek;  cost  of  improvement,  $100,000. 

Wllllamsport,  Pa. — St.  John's  Lutheran 
Church  planning  a  $35,000  church  to  be 
erected  at  Grier  Street  and  Erie  Avenue. 
F.  A.  RIanhard,  Archt.,  Williamsport; 
Kev.  William  F.  Rentz,  Chmn.  Building 
Committee. 

Hagerttown,  Md. — Erection  of  a  Rail- 
road Y.  M.  C.  A.  at  Washington  and 
Walnut  Streets  Is  contemplated,  at  cost 
of  $35,000.     Address  E.  W.  Babcock,  Secy. 

Salisbury,  Md. — Bethesda  Methodists 
contemplate  erecting  a  $60,000  church. 

Mullens,  W.  Va. — Plans  prepared  by  G. 
R.  Hagan  of  Roanoke,  Va.,  for  erecting 
a  stone  and  brick  bank  and  hotel  bnild- 
Ing  for  Bank  of  Wyoming  County  (J.  C. 
Sullivan,  Pres.);  cost  $30,000. 

Charlotte,  N.  C. — Plans  prepared  for 
erection  of  a  passenger  station  at  Char- 
lotte for  Norfolk  Southern  R.  R.  Co.  (T. 
L.  Nicholson,  Ch.  Engr.,  Norfolk,  Va.); 
cost,  about  $40,000. 

Columbia,  Tenn. — First  Presbyterian 
Church  will  erect  a  $30,000  edifice. 

Nashville,  Tenn. — Fourth  National  Bank 
will   erect  a  $250,000  building. 

Canton,  Ohio. — Plans  being  prepared  by 
Wheeling  &  Lake  Erie  R.  R.  Co.  (W.  L. 
Rohbock,  Ch.  Engr.,  Leader-News  Build- 
ing, Cleveland)  for  a  3-story,  360  x  40-ft. 
concrete  freight  house  and  a  2-8tory,  25  x 
125-ft.  office  building;  cost,  about  $200,000. 

Cleveland,  Ohio. — George  S.  King,  Per- 
manent Building,  is  architect  for  the  3- 
story  apartment  house  to  be  erected  on 
Murray  Hill  and  Edgehill  Roads  by  Pis- 
cope  Bros. 

.John  R.  Criley,  Wooster,  will  erect  a 
$35,000  house  on  Edgehill  Road,  Cleveland 
Heights. 

Reported  Eureka  Lodge  of  Masons  will 
erect  a  $50,000  temple  at  2326  East  Fifty- 
fifth  Street. 

F.  F.  Bookstop,  136  Shore  Line,  Is 
architect  for  a  store  and  apartment  house 
lo  be  erected  at  Cedar  Avenue  and  East 
Ninetieth   Street  for  Samuel  Gurse. 

Joseph  Tanno  purchased  a  site  at  Fair- 
child  Avenue  and  Stearns  Road  for  erec- 
tion of  an  apartment  house,  to  cost  about 
$50,000. 

Dayton,  Ohio. — Erection  of  a  music  hall 
or  fine  arts  building  being  considered; 
probable  coat,  $250,000.  Address  Mrs.  H. 
E.   Talbot,  Dayton  Civic  Music  League. 

Ravenna,  Ohio. — Erection  of  a  Masonic 
Temple  in  Ravenna  is  contemplated;  cost, 
about  $40,000.  Address  E.  O.  Trescott, 
Tyrlan  Chapter  No.  89,  R.  A.  M. 

Ft.  Wayne,  Ind. — The  Blue  Lodge  of 
Masons  reported  considering  erecting  a 
building  to  cost  about  $200,000. 


Sheridan  Road  and  Boulevard  for  Chas. 
H.  Kusel  of  Kusel  &  Harris,  at  a  cost  of 
about  $280,000. 

Fond  du  Lac,  Wis. — A  $70,000  passen- 
ger station  is  to  be  erected  in  Fond  du 
Lac  by  the  Chicago  &  Northwestern  R.  R. 
Co.  (W.  H.  Finley,  Ch.  Engr.,  Chicago, 
111.). 

Kenosha,  Wis. — A  6-story  lodge  build- 
ing is  to  be  erected  in  Kenosha  for  Elks 
at  cost  of  about  J125,000. 

Milwaukee,  Wis.— A  two-story  brick,  30 
X    180-ft.     brick     bank    building    is    to    be 


Toronto,  Ont. — Plans  prepared  for  a 
steel  and  concrete  warehouse  to  be 
erected  at  a  cost  of  $500,000  for  T.  Eaton 
Co.  of  Toronto.  Address  George  W. 
Thompson,   Louisa  Street,  Toronto,  Engr. 

Toronto,  Ont. — H.  P.  Knowles, 
(lerbilt  Avenue,  New  York,  N. 
plans  for  a  Masonic  Temple 
$175,000. 


52  Van- 
Y.,  has 
to     cost 


BIDS    DESIRED. 

Reading,    Pa.— Until    May    9    (extension 
of  date   from   May   5)    by  J.   E.   Hickman, 


erected  at  Mitchell  Street  and  Sixth  Ave-     Architect,    119   South   Fifth   Street,    Read 


cost. 


nue  for  Mitchell  Street  State  Bank 
$80,000.     John  T.  Johnson,   Pres. 

A  four-story  brick  and  concrete  apart- 
ment building  is  to  be  erected  at  Martin 
and  Astor  Streets  for  Builders'  Invest- 
ment Co.,  at  a  cost  of  about  $150,000. 
Martin  Tullgren  &  Sons.  Archts.,  133  Sec- 
ond Street. 

Des  Moines,  Iowa. — Congregation  of 
Grace  Methodist  Church  is  considering 
spending  about  $40,000  for  building  or  re- 
modeling church  auditorium.  J.  W.  Long, 
member  of  Building  Committee. 

Sioux  City,  Iowa. — Plans  being  prepared 
by  W.  L.  Steele,  United  Bank  Building, 
for  a  brick  and  terra  cotta  edifice  to  be 
erected  at  Thirteenth  and  Nebraska 
Streets   for  First  Congregational   Church. 

Plans  being  prepared  by  F.  E.  Colby  & 
Son,  Davidson  Building,  for  a  2-story 
brick  commercial  building  to  be  erected 
on  Pierce  Street  for  the  Tyson  Interests 
of  Chicago,  111.;  cost  about  $50,000. 

Sioux  City,  Iowa. — Construction  of 
double-deck  stockyards  covering  147,000 
sq.  ft.  contemplated  by  Sioux  City  Stock 
Yards  Co.,  at  a  cost  of  $250,100. 

Minneapolis,  Minn. — J.  A.  Toms,  1720 
Clinton  Avenue,  will  erect  a  3-8tory  brick 
apartment  house  at  300  East  Fifteenth 
Street  to  cost  $40,000. 

St.  Paul,  Minn.- Joseph  and  Charles  ^^^^''^.S**  ?•  Gudemo,  Hartford;"c'ost,"$75, 
Friedman  contemplate  erecting  a  30-  '""•  P^"'-  A.  Guerriro,  Archt.,  Hartford 
apartment    brick    hotel    in     St.     Anthony     J°seph  Bonee,  74  Windsor  Avenue,  Owner. 


ing,  for  erecting  Mission  Building  at  Sec- 
ond and  Court  Streets. 

Sayre,  Pa. — Reported  desired  until  May 
10  by  Rev.  F.  D.  Cornell,  Pastor  First 
Methodist  Church,  for  erecting  one-story 
and  basement  church  and  Sunday  school 
building.  Probable  cost  $30,000.  Fulton  & 
Butler,  Archts.,  51  West  Main  Street, 
Uniontown. 

Jasper,  Ala.— Until  May  22  by  Building 
Committee  Methodist  Episcopal  Congrega- 
tion (L.  B.  Musgrove,  Chmn.)  for  erecting 
edifice  for  said  congregation.  Joy  &  Gal- 
lup, Archts.  and  Engrs.,  Inc.,  Jefferson 
County  Bank  Building,  Birmingham. 

Sheffield,  Iowa. — Until  May  18  for  erect- 
ing fireproof  garage  for  J.  P.  McCammant. 
J.  H.  Jefters,  Archt.,  Mason  City. 

Topeka,  Kan. — Reported  desired  until 
May  15  by  Rev.  M.  J.  O'Leary,  Pastor 
Holy  Name  Congregation,  for  erecting 
2-8tory  brick  church,  65  x  84  ft.  Probable 
cost  $30,000. 


PRICES  AND    LETTINGS. 
•klndicatea  award  of  contract. 

♦Hartford,  Conn. — Contract  for  erect- 
ing apartment  house,  brick  construction, 
at  Windsor  Avenue  and   Kennedy   Street 


Hill   Dist.;   cost,  about  $125,000. 

Erection  of  a  two-story  building  at 
Randolph  Street  and  Snelling  Avenue  is 
contemplated  for  St.  Paul  Academy;  cost, 
about  $55,000. 

St.  Louis,  Mo. — An  addition  of  200 
rooms  to  Washington  Hotel  at  King's 
Highway  and  Washington  Boulevard  is 
contemplated;  cost,  about  $300,000.  Ad- 
dress Ben.  G.  Veith  of  Jefferson  City. 

El  Paso,  Tex. — Trost  &  Trost,  Mills 
Building,  completed  plans  for  a  ware- 
house, 4-story,  to  be  erected  for  Kra- 
kauer,  Zork  &  Moye  on  El  Paso  Street. 

Taylor,  Tex. — Contract  will  soon  be  let 
for  remodeling  Sturgls-Goldstein  Co.'s 
store  building;  cost,  about  $30,000.  C.  H. 
Page  &  Bro.  of  Austin,  Archts. 

Colorado  Springs,  Colo. — The  Atchison, 
Topeka  &^anta  Fe  R.  R.   Co.   (C.   F.  W. 


-A^AIbany,  N.  Y.  —  Contract  awarded 
Charles  P.  Boland  Co.,  Douw  Building 
Albany,  for  erecting  addition  to  Delaware 
&  Hudson  Co.  office  building  and  new 
building  of  Albany  Journal  Co.  on  the 
Plaza  at  foot  of  State  Street.  Marcus  T. 
Reynolds,  100  State  Street,  Archt. 

•  Brooklyn,  N.  Y.— Contract  for  erect- 
ing a  parochial  school  at  H  and  Fourth 
Streets  for  St.  Thomas  Aquinas  Church 
awarded  to  P.  J.  Brennan  &  Son.  624 
Madison  Avenue,  New  York  City,  at  about 
$175,000.     J.    Halmle  and   Corbett,   Archts, 

•Scranton,  Pa. — Contracts  awarded  by 
Department  of  Public  Works  for  paving 
streets  as  follows  (price  given  per  sq.  yd.): 
To  Sweeney  Bros.,  Scranton,  at  $1.76  for 
Monsey  Avenue,  $1.78  for  South  Washing- 
ton Avenue,  $1.89  for  Oakford  Court;  to 
Gaynor  Contracting  Co.,  Board  Trade 
Building,    at   $2.53    for   Poplar   Street   and 


Felt,  Ch.   Engr.,  Chicago,   111.)',  will  erect     S^^J^^^P"®:**^-*^  ^°''  °"^«  Street,  $1.82 
a  3-story  depot  in  Colorado  Springs,  cost     Sj^ir  n^.fr^,  ^/t^'i,'f  Mathias  Stipp,   435 


about  $155,000. 

Denver,  Col.— Plans  completed  by  H. 
W.  J.  Edbrooke,  Opera  House  Block,  for 
a  3-story  apartment  house  to  be  erected 
at  Grove  Street  and  West  Fairview  Ave- 
nue for  J.  H.  Tilden,  at  a  cost  of  $40,000. 

Seattle,  Wash.— The  Goodwin  Realty 
Co.  will  erect  a  5-story,  97  x  78-ft.  apart- 
ment house  at  Melrose  and  Howard  Ave- 
nues and  Olive  Street;  cost,  $70,000. 

Tne    Great    Northern    Ry.    Co.     (A.    H. 


Moir  Court,  at  $1.93  for  Ash  Street. 

i*^.?.""^/?*.""'  Pa-— Contract  awarded  Lud- 
wlg  T.  Stipp,  Scranton,  for  erecting  Ford 
Service  Building.  Cost,  $50,000.  Most  of 
sub-contracts  awarded. 

j*^?"!''*''.  N-  J- — Contract  for  erecting 
addition  to  Public  Service  Commercial 
building  in  Federal  Street  awarded  to  J. 
*.  Rogers  of  Moorestown  at  about  $28,000. 

•Hackensack,  N.  J.— Contract  for  erect- 
?•  ^  3-story  40  x  104-ft.  brick  and  terra 


N^-^-r- -•-^-"e"  -  A  Ma,  g^^  S^n^'J!?-,-t^^fT?6V^  T^^^''^^^^^^^^^^ 


sonic  Home  at  East  Eleventh  and  Market 
Streets  Is  contemplated,  at  a  cost  of  about 
■50.000.  William  E.  Coolman  of  New  Al- 
bany Lodge   is  said  to  be  interested. 

Cadillac,  Mich. — Congregation  of  First 
Methodist  Church  considering  erecting  an 
edifice  to  cost  about  $50,000.  M.  M. 
Callen,   Pastor. 

Detroit,  Mich. — A  seven-story  business 
building  is  to  be  erected  at  Lafayette 
Boulevard  and  Shelby  Streets  by  Sweeney- 
Huston   Co.;  cost,   about  $300,000. 

Detroit,  Mich. — Plans  are  being  pre- 
pared by  Smith.  Hlnchman  &  Grylls, 
Washington  Arcade,  for  a  9-story  steel 
and  terra  cotta  building  to  be  erected  at 
Woodward  Avenue  and  State  Street  for 
S.    S.   Kresge  Co. 

Plans  prepared  by  Van  Leyen  &  Schill- 
ing for  2rectlon  of  25-story  apartment 
hotel  of  steel  and  concrete  construction, 
to  be  erected  on  Woodward  Avenue,  In 
Highland  Park,  at  a  cost  of  about  $2,- 
000,000.  Fred  A.  Sollman  of  Detroit  said 
to  be  interested. 

Menominee,  Mich. — A  motion  picture 
(heater  is  to  be  erected  in  Menominee  at 
a  cost  of  about  $25,000.  Mr.  Campbell, 
manager  of  Grand  Theater,  said  to  be  in- 
terested. 

Chicago,  III. — The  Englewood  Lodge,  A. 
F.  &  A.  M.,  6730  Wentworth  Avenue,  con- 
templates erecting  a  three-story  temple  In 
Englewood,    at    cost    of    $100,000. 

Plans  being  prepared  by  E.  M.  New- 
man, 30  North  La  Salle  Street,  for  erect- 
ing a  three-story  temple  for  Northern 
Masonic  Temple  Asso.,  4547  Evanston 
Avenue,  at  Magnolia  and  Lafayette 
Avenues;    cost,   about  $75,000. 

A  store  uni  apartment  building  Is  to 
be    erected    on    a    site    160   x    178    ft.    on 


100-ft.  warehouse  to  be  erected  at  Rail- 
road Avenue  North  and  Garfield  Street; 
cost,  about  $50,000. 

Plans  to  be  prepared  by  Charles 
Haynes,  Mehlhorn  Building,  for  a  2-story 
concrete  public  market  to  be  erected  at 
Westlake  and  Sixth  Avenues  and  Vir- 
ginia Street,  cost  $60,000,  for  General 
Market  Co.   (Thos.  Boyd,  Mgr.). 

Los  Angeles,  Cal.— Work  is  about  to 
begin  on  erection  of  two  buildings  at 
Central  Avenue  and  Seventh  Street  for 
Wholesale  Terminal  Co.,  to  be  2  and  6- 
story  concrete,  1100  ft.  long.  A  third 
building  will  be  erected  later;  cost  of  pro- 
liosed  improvement  about  $6,500,000  Ad- 
dress Isidore  Dockweiler,  Secy. 

San  Francisco,  Cal.— A  12-8tory  office 
building   is   to  be   erected  at  Second   and 


Ferber     Constr. 
about    $50,900. 


Co.     of    Hacliensack    at 


•Wllllamsport,  Pa.— Contract  for  erect- 
ing edifice  for  St.  John's  Lutheran  Con- 
gregation awarded  James  V.  Bennett  Co. 
at  about  $35,000.  Rev.  William  F.  Rentz, 
Pastor. 

•Augusta,  Ga.— Contract  for  erecting 
3-story  brick  apartment,  128  x  87  ft  at 
(3reene  and  Tenth  Streets,  for  United 
Apartment  Co.,  awarded  to  Gude  &  Co 
of  Atlanta  at  $60,000. 

Ti'^*^,'"^'""^*'-  Ohio.— The  L.  B.  Harrison 
Hotel  Company  has  awarded  contract  to 
erect  gymn:  .ium  annex  to  Ohio  Build- 
ing &  Const,  uction  Co.,  Cincinnati,  Ohio. 

•Cleveland,     Ohio.  —  Contraqt    awarded 


Market  Streets.     Contract  for  steel  work     ^®,','J^''  Gloyd  Company,   753  Hippodrome 
awarded  to  Dyer  Bros.,  Seventeenth  and     Building,   for  erecting  a  4-story  Masonic 


Kansas  Streets,  San  Francisco.  For  fur- 
ther information  address  John  S.  Drum 
Pres.  Savings  Union  Bank  and  Trust  Co. 

Seal  Beach,  Cal.— Wliiie  City  Amuse- 
ment Company,  Seal  Beach,  will  erect 
iimusement  resort  units,  including  danc- 
L'3?„'i^X"'°"'  chute  the  chute;  cost,  about 
$150,000. 

London,  Ont.— J.  C.  Duffield  City  Gas 
Co.  of  London  has  purchased  a  site  for  a 
moving  picture  theater;  cost  $160,000. 


Temple  at  8910  Miles  Park  Avenue  for 
Newburg  Heights  Masonic  Temple  Assoc. 
Cost,  $65,000.  William  J.  Carter.  Illumi- 
nating Building,  Archt. 

•  Ravenna,  Ohio. — Contract  for  erecting 
edifice  for  Congregation  of  Ravenna 
Church  of  Christ  awarded  to  P.  L.  Frank 
Constr.  Co.  and  Loomis  &  Seymour 
Const.  Co.,  both  of  Ravenna,  at  $35,587. 

•Mason  City,  Iowa. — Contract  awarded 
Ceorge  Hoffman,  Rochester,  for  erecting 
8-story  fireproof  hotel,  to  cost  $130,000. 


,„!r   w  n!    0"t-— John    Hayman    &    Sons, 
432     Wellington     Street,     preparing    plans 

'"" .%Ar5}^9'^   ^''^'^^   apartment   house   to 
cost  $50,000. 

Public  Utilities  Commi.ssion  has  au- 
thorized E.  V.  Buchanan,  Gen  Mgr  and 
Philip  Pocock,  Chairman,  as  a  committee 

orT"hydroeiectHc''sLlis    SuKt  "'^^^     "'°J«  ^"^  apartment  building  at  Lafayette 
offices  above.*  to  cnBt^sVfnr^n"'"""^    ^^^^     »""   "■''r1'"^^,?'S=1f«,  '°'"  9o«„«?^r  ^ackell 

awarded  to  Eli  Belisle  at  $29,000. 


•Canby,  Minn. — Contract  for  erecting 
Bank  of  Canby  building  awarded  A.  Moor- 
man &  Company,  501  Minnesota  Street,, 
St.    Paul   (bids  opened  April  24). 

•Wichita,  Kan.— Contract  (bids  opened 
April    17)     for    erecting    a    4-story    brick 


offices  above,   to  cost  $75,000. 
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•Terry,  Mont. — Contract  for  erecting 
State  Bank  for  Terry  awarded  to  Chrls- 
tlanson  &  Frederickson  of  Terry,  at 
»50,000. 

■(^Albuquerque,  N.  M. — Contract  for 
erecting  building  for  Gross.  Kelly  &  Co. 
on  present  site  awarded  to  Ubank  &  Dit- 
rell  of  El  Paso,  Tex.,  at  about  $50,000. 

*Los  Angeles,  Cat. — Contract  for  erect- 
ing 5-story  reinforced  concrete  garage 
and  service  building,  100  x  156  ft.,  at 
Eleventh  and  Hope  Streets  for  M.  H. 
Newmark  awarded  Leonardt  &  Peck,  H. 
W.  Hellman  Building  at  about  $106,000. 
Morgan,  Walla  &  Morgan,  Archts.,  1136 
Van  Nuys  Building. 

Los  Angeles,  Cal. — Contract  for  excava- 
tion, concrete  work,  partitions  and  plas- 
tering for  part  four  and  part  seven-story 
reinforced  concrete  apartment  house,  50  x 
141  ft.,  to  be  eected  on  Clay  and  Third 
Streets  for  C.  F.  Borton.  Hibernian 
Building,  awarded  J.  M.  Connors,  513 
Stimson  Building,  at  $35,000.  W.  J.  San- 
ders,  Archt.,    319   Laughlin   Building. 

San  Francisco,  Cal. — See  "Private  Pro- 
posed." 

■AOgden,  Utah. — Contract  for  erecting  a 
a  club  house  for  Ogden  Aerie  No.  118, 
Fraternal  Order  of  Eagles,  awarded  to 
Charles  J.  Humphries  of  Ogden,  at  about 

$40,000. 

■^Ottawa,  Ont. — Contract  for  erecting 
brick  and  concrete  power  house  for  Im- 
perial Realty  Co.  of  Salter  Street  awarded 
John  Sutherland,  216  Cooper  Street,  Otta- 
wa;  cost  $35,000. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED  WORK. 

South  Brewer,  Me. — Eastern  Manufac- 
turing Company,  Bangor,  reported  intends 
erecting  an  extension  to  plant  at  South 
Brewer  costing  $100,000.  A  new  chemi- 
cal plant  is  also  contemplated. 

Berlin,  N.  H. — International  Paper  Com- 
pany is  considering  erecting  a  paper  mill 
to    cost    $1.-500,000. 

Fall  River,  Mass. — Plans  being  prepared 
for  erection  of  a  3-story  concrete  dye 
house  for  American  Thread  Co.;  cost, 
$300,000. 

Waterbury,  Conn. — Birmingham  Iron 
Foundry  Company,  Waterbury,  will  erect 
a  factory,  50  ft.,  high-class  and  steel  con- 
struction. The  equipment  will  consist  of 
live  traveling  cranes,  electrically  oper- 
ated, from  T/i  to  25  tons  capacity,  and 
sand  blast  and  air  compressor.  Contract 
for  steel  work  awarded  Berlin  Construc- 
tion Company,  of  Berlin,  and  for  steel 
sashes  and  glass  to  Fenestra  Steel  Sash 
Company    of    Detroit,    Mich. 

New  York,  N.  Y.— Kloos  Mfg.  Co.  In- 
corporated with  a  capital  of  $80,000  to 
erect  a  building  to  manufacture  boot  and 
shoe  trees.  Among  incirporators,  J.  R. 
Ferry,  20  West  Twenty-second  Street, 
and  A.  M.  Sullivan,  100  Broadway. 

Niagara  Falls,  N.  Y. — The  Union  Auto- 
matic Air  Brake  Co.  incorporated  to 
manufacture  air  brakes,  railway  safety 
devices,  etc.  Capital  $200,000.  Among 
incorporators,  F.  A.  Jones  of  Niagara 
Falls,   and   R.   C.   Palmer  of  Buffalo. 

Ransomvllle,  N.  Y. — Plans  completed  by 
John  G.  Klendt  of  Rochester  for  erecting 
a  chemical  cold  storage  plant,  to  be  two 
stories,  60  x  100  ft.,  brick  and  concrete 
construction;  cost,  $75,000.  Address  G.  E. 
Hubble. 

Elizabeth,  N.  J. — Samuel  L.  Moore  & 
Sons,  Front  Street,  planning  to  build  a 
one  story  60  x  140  ft.  power  house;  cost 
$25,000.  Ring,  Cleaves  &  Graham  Co.,  280 
N.   Broad  Street,  Elizabeth,  Archts. 

Newark,  N.  J. — The  Keystone  Reduc- 
tion Co.,  61  Broadway,  New  York,  N.  Y., 
will  erect  a  40  x  750-ft.  steel  constructed 
building  at  Avenue  P  and  Central  R.  R. 

Chester,  Pa. — Reported  Chester  Ship- 
building Co.  will  erect  a  plant  on  Dela- 
ware River,  north  of  Chester.  Wm.  C. 
Sproul  and  J.  Howard  Pew,  Pres.  of  Sun 
Co.,  said  to  be  interested. 

Philadelphia,  Pa. — Plans  being  prepared 
by  Ballinger  &  Perrot,  Methodist  Build- 
ing, for  a  one-story  steel,  reinforced  con- 
crete and  brick  factory,  462  x  66  ft.,  for 
Newcraft  Manufacturing  Company,  New 
Brunswick,   N.   J. 

Punxsutawney,  Pa.  —  Punxsutawney 
Iron  &  Steel  Co.  incorporated  with  a 
capital  of  $50,000  to  erect  a  plant  for 
manufacture  of  fabricated  iron  and  steel. 
Among  incorporators,  D.  M.  McCormick 
and  Thomas  McMillan. 

Reading,  Pa. — Pennsylvania  Optical  Co. 
is  to  build  a  4-story  229  x  93  ft.  factory. 

Sunbury,  Pa. — The  Susquehanna  Silk 
Mill  Co.  considering  erecting  a  5-story 
steel   and    concrete    building  at    Sunbury. 

Richmond,  Va, — The  Worthington  Pump 
&  Machine  Co.   incorporated  to  manufac- 


ture pumps  and  machinery.  Among  In- 
corporators, Gardiner  F.  Lloyd  of  New 
York,  N.  Y.,  and  Thomas  B.  Gay  of  Rich- 
mond. 

Charlotte,  N.  C— J  &  D  Tire  &  Rubber 
Co.  of  Charlotte  (Herbert  O.  Smith,  Pres.) 
incorporated  to  erect  factory  building  for 
manufacture  of  automobile  tires.  Capital 
$500,000.  One  building  to  be  two-story 
80  X  200  ft.  and  another  building  one- 
story  100  X  100   ft. 

Statesvllle,  N.  C. — The  Buffalo-Shoals 
Clay  Mfg.  Co.  of  Statesvllle  incorporated 
to  erect  a  clay  products  plant  on  Catawba 
River.  Among  incorporators,  E.  R.  Ran- 
kin  and   E.   G.   Gaither.     Capital,   $25,000. 

Tampa,  Fla. — Contract  about  to  be  let 
by  Florida  Packing  &  Provision  Co.  for 
erecting  packing  plant  between  Tampa 
and  Port  Tampa  City.  Main  building  is 
to  be  three-story  75  x  140  ft.,  of  rein- 
forced  concrete   and    steel. 

Birmingham,  Ala. — Sloss-Sheffleld  Steel 
&  Iron  Company,  Woodward  Building, 
will  erect  a  by-product  plant  in  North 
Birmingham,  consisting  of  over  100  ovens; 
also  a  benzol  plant  in  connection  with 
the  by-product  plant. 

New  Decatur,  Ala. — The  F.  L.  Matthews 
Compress  Co.  will  erect  a  cotton  com- 
press at  Washington  and  Market  Streets, 
at  cost  of  about  $75,000.  F.  L.  Matthews 
of   .\ttalla   interested. 

Knoxville,  Tenn. — The  Tennessee  Mills 
incorporated  with  a  capital  of  $100,000  to 
erect  a  plant  on  Vine  Avenue  for  manu- 
facturing underwear.  Among  incorpora- 
tors, C.  L.  Leonhardt  and  S.  W.  Duggan. 

Cleveland,  Ohio. — Gravity  Carburetor 
Company,  1767  East  Eighteenth  Street, 
lilnns  erecting  a  2-story  factory  to  cost 
fSO.OOO  at  Perkins  Avenue  and  East 
Thirty-seventh  Street. 

Reported  Grabler  Manufacturing  Com- 
pany will  erect  a  $25,000  addition  to  plant 
at  6565  Broadway. 

Detroit,  Mich. — General  Motors  Co. 
purchased  a  site  of  34  acres  on  Holbrook 
Avenue  in  Detroit  and  Hamtramck  for 
erection  of  a  manufacturing  plant  for 
Cadillac  Motor  Co. 

South  St.  Paul,  Minn. — Armour  &  Co. 
of  St.  Paul  will  erect  a  packing  plant  In 
South  St.  Paul  to  cost  from  $1,500,000  to 
$2,000,000. 

St.  Paul,  Minn. — Contract  about  to  he 
let  for  erecting  a  4-story,  130  x  45-ft. 
addition  to  plant  of  American  Can  Co.  at 
Prior  Avenue  and  Minnehaha  Street;  cost, 

$50,000. 

St.  Louis,  Mo. — Reported  the  St.  Louis, 
Iron  Mountain  &  Southern  Ry.  Co.  (E.  A. 
Hadley,  Ch.  Engr.,  St.  Louis)  will  erect  a 
concrete  grain  elevator  of  1,000,000-bu  ca- 
pacity in  Carondelet,  at  cost  of  about 
$250,000. 

Pueblo,  Colo.— Pueblo  Milling  &  Ele- 
vator Co.  incorporated  to  erect  a  mill  and 
elevator  in  Pueblo.  Capital  $100,000. 
Among  incorporators  are  J.  K.  Mullen  of 
Denver,  and  R.  G.  Breckenridge  of  Monte 
Vista. 

Spokane,  Wash. — Carsten  Packing  Com- 
pany plans  erecting  an  addition  to  their 
plant. 

Hanford,  Cal. — Plans  being  prepared  for 
a  3-story  brick  flour  mill  to  be  erected 
for  Lacey  Company  (H.  G.  Lacey,  Pres.). 

Long  Beach,  Cal. — Reported  American 
products  Company  (I.  N.  Naylor,  Presi- 
dent) intends  erecting  a  kelp  reduction 
plant   here. 

Los  Angeles,  Cal. — Contract  will  be  let 
iibout  May  15  by  J.  Schulz,  Engineer,  305 
Wright  &  Callender  Building,  for  erect- 
ing a  one-story  brick  and  hollow  tile 
factory,  200  x  200  ft.,  office  building,  36  x 
36  ft.,  loading  platforms,  etc..  on  Santa 
Fe  Avenue,  for  Southern  California  Box 
Company,   1335  East  Sixth  Street. 

St.  John's,  N.  B. — Plans  being  prepared 
by  A.  D.  Swan  of  Montreal,  Que.,  for  in- 
stallation of  machinery  to  facilitate  rapid 
handling  of  steamers  at  all  harbors  in  is- 
land for  the  Anglo  Newfoundland  Devel- 
opment Co.  of  St.  John;  estimated  cost 
$40,000. 

KenogamI,  Que. — Price  Bi-os.,  56  St. 
Peter  Street,  Quebec,  considering  con- 
structing extensions  to  lumber  mills  and 
installing  new  machinery  to  cost  about 
$150,000. 

Guelph,  Ont. — White  Sewing  Machine 
Co.  has  purchased  a  site  of  20  acres  at 
Guelph,  Ont..  and  Intends  erecting  a  fac- 
tory to  cost  $250,000. 

Hamilton,  Ont. — Grasselli  Chemical  Co. 
is  preparing  plans  for  a  brick  addition  to 
factory;   cost  $30,000. 

Klngsvllle,  Ont. — The  Erie  Tobacco 
Company  is  reported  considering  the  re- 
building of  the  factory  destroyed  by  fire 

recently. 

London,  Ont. — ^Ford  Motor  Co.  of  Can- 
ada (W.  Smith  of  London,  Mgr.)  will 
erect  an  addition  to  plant,  to  cost  $50,000. 

New  Toronto,  Ont.— The  Goodyear  Tire 
&  Rubber  Co.  will  erect  a  plant  of  brick 
and  steel  construction  at  Ninth  Street 
and  Lake  Shore  Road  for  manufacture  of 
tires. 


Niagara  Fallii,  Ont. — The  Blystone  Mfg. 
Co.  (main  office  Cambridge  Springs, 
Mass.),  makers  of  concrete  machinery, 
will  erect  a  plant  In  Canada. 

Petrolea,  Ont. — Lambton  Flax  Mills 
Company  (Howard  Fraleigh,  Mgr.,  For- 
est. Ont.)  intends  erecting  two  factories, 
one  at  Petrolea  and  one  at  Sarnia,  to  cost 
$60,000.  All  latest  machinery  and  equip- 
ment to  be  installed. 

St.  Thomas,  Ont. — St.  Thomas  Pure 
Milk  Company  (A.  Anderson,  Mgr.)  Is 
preparing  to  erect  a  brick  factory,  40  x  90 
ft.,  to  be  equipped  with  modern  pasteur- 
izing apparatus  and  cold  storage  equip- 
ment;   estimated   cost,    $50,000. 


A-Vancouver,  B.  C. — Contract  for  erect- 
ing addition  to  factory  of  Begg  Motor  Co. 
awarded  to  Dominion  Constr.  Co.,  60» 
Richards  St..  at  $25,000. 


PRICES   AND    LETTING8. 
iflndicates  award  of  contract. 

-^Manchester,  N.  H. — Contract  for  erect- 
ing a  4-story  45  x  154-ft.  factory  on  Grove 
Street  for  Willard  H.  Griffin  Shoe  Co. 
awarded  to  Bunton  &  Bernard  of  Man- 
chester, at  about  $35,000.  J.  Edward 
Baker  of  Manchester,   Archt. 

-ArBrldgeport,  Conn. — Contract  for  erect- 
ing a  3-story,  400  x  25-ft.  brick  and  steel 
addition  to  building  of  American  Grapho- 
phone  Co.  at  Railroad  and  Hancock  Ave- 
nues awarded  to  Samuel  Austin  &  Son 
Co..    245    Water   Street,    at  about    $50,000. 

-ArWaterbury,  Conn. — See  "Proposed 
Work." 

Waterbury,  Conn. — Lowest  bids  opened 
by  Charles  H.  Preston,  Jr.,  Archt.,  136 
Grand  Street,  for  the  factory  to  be  erect- 
ed for  A.  H.  Wells  &  Co.,  Inc.,  Waterbury, 
submitted  by  H.  Wales  Lines  Co.  of  New 
Haven  at  $23,209,  for  general  construc- 
tion, and  by  Berlin  Construction  Co.  of 
Berlin  at  $6,900,  for  structural  steel. 

'ArCamden,  N.  J. — Contract  for  erecting 
caoiiiet  tactory  for  Victor  Talking- Ma- 
chine Company  awarded  Irwin  &  Pen- 
nington,  Philadelphia,  Pa.;   cost,   $500,000. 

^Mount  Airy,  Pa. — Contract  awarded 
William  H.  Eddleman  &  Sons,  Roxbor- 
ough,  for  erecting  a  1-story  ice  storage 
house,  26  ft.  6  in.  x  42  ft.  6  in.,  for  the 
Up-to-Date  Ice  &  Coal  Manufacturing 
Company,  to  be  erected  at  Mount  Airy 
Avenue  and  Sprague  Street.  Peuckert  & 
Wunder,  Archts.  and  Engrs.,  310  Chest- 
nut Street,  Philadelphia. 

-ArPhiladeiphia,  Pa. — Contract  awarded 
H.  E.  Grau,  1707  Sansom  Street,  for  erect- 
ing a  one-story  brick  addition  to  plant 
of  American  Radiator  Company,  at  Tay- 
lor and  Wharton  Streets,   to  cost  $25,000. 

-y^Roxborough,  Pa. — Contract  awarded 
William  H.  Eddleman  &  Sons,  Roxbor- 
ough,  for  erecting  a  1-story  ice  storage 
plant,  54  X  33  ft.,  on  East  Green  Lane 
and  Ridge  Avenue  for  the  Glen  Willow 
Ice  Manufacturing  Company.  Peuckert  & 
Wunder,  Engrs.  and  Archts.,  310  Chest- 
nut Street,   Philadelphia. 

-^Canton,    Ohio. — Contract   for   erecting 

an  electric  steel  mill  in  Canton  for  Tim- 
ken  Roller  Bearing  Co.  awarded  to  Can- 
ton Bridge  Co.  of  Canton;  cost  of  im- 
provement about  $500,000. 

•Grand  Rapids,  Mich. — Contract  for 
building  factory  at  Seventh  Street  and 
Muskegon  Avenue,  n.  w.  for  Nelson-Matter 
Furniture  Co.  awarded  to  Hauser-Owens- 
Ames  Co.,  at  about  $80,000. 

-ArCudahy,  Wis. — General  contract  for 
erecting  storehouse  and  shipping  building 
and  two  manufacturing  buildings  of  steel 
and  concrete  construction  for  Federal 
Rubber  Mfg.  Co.  awarded  to  Fred  T.  Ley 
Co.    of   Springfield,    Mass. 

•Madison,  Wis. — Contract  for  erecting 
4 -story,  90  x  225-ft.  packing  and  cold 
storage  plant  for  Farmers'  (IJo-operative 
Packing  Co.  awarded  to  Mueller  Constr. 
Co.  of  Chicago.  III.,  at  about  $225,000. 
Gardner  &  Llndberg,  Archts.,  140  South 
Dearborn  Street,  Chicago,  111. 

•South  Ft.  Smith,  Ark. — Contract  for 
erecting  a  3-story,  70  x  6')-ft.  addition  to 
factory  of  Best-Clymer  Mfg.  Co.  awarded 
to  Fred  Schleuter  of  Ft.   Smith,  at  about 

?40,000. 

•Albuquerque,  N.  M. — Contract  awarded 
Joseph  E.  Nelson  &  Son,  118  N.  La  Salle 
Street,  Chicago,  111.,  for  erecting  black- 
smith shop,  86  X  305  ft.,  brick  and  steel 
construction,  for  Atchison.  Topeka  & 
Santa  Fe  R.  R.;  cost,  $75,000. 

•Quebec  City,  Que. — Contract  for  erect- 
ing a  brick  factory  for  Dominion  Corset 
Co.  awarded  to  M.  Cauchon,  307  Richard- 
son Street,  at  about  $60,000.  New  ma- 
chinery is  to  be  installed. 

•Montrose,  Ont. — Contract  for  erecting 
brick  and  concrete  repair  shop,  round 
house  and  coal  dock  for  Michigan 
Central  Ry.  Co.  (George  H.  Webb,  Ch. 
Engr.,  Detroit,  Mich.)  awarded  Walbrldge 
&  Aldinger  of  Detroit. 

•Calgary,  Alta. — Contracts  awarded  as 
follows  b.v  Alberta  Farmers'  Corporation 
lOlevator  Company,  Ltd.,  for  constructing 
elevators  (complete):  7  to  Thomas  Jame- 
son McKenzIe.  Calgary;  3  (labor  only),  to 
W.  S.  McDonald,  Calgary,  and  4  to  E.  M. 
Nesbitt,  Edmonton  (labor  only). 


MISCELLANEOUS 


PROPOSED  WORK. 

Park  Bonds  —  Syracuse,  N.  Y.  —  See 
"Public  Buildings  and  Schools." 

Subway  —  Cleveland,  Ohio. — Citizens  of 
the  county,  April  25,  voted  to  construct 
subway  approaches  to  high  level  bridge 
over  Cuyahoga  River;  estimated  cost 
$850,000.  Plans  being  prepared  by  W.  A. 
Stinchcomb,  County  Engineer. 

Park  and  Playground. — Chicago,  III. — 
West  Park  Board  has  voted  to  begin  at 
once  building  a  park  and  playground  on 
the  site  bounded  by  Austin  and  Central 
Avenues,  Adams  Street  and  the  Chicago, 
Elgin  &  Aurora  R.  R.  Improvements 
contemplated   will  cost  about   $750,000. 

Transmission  Line — Minneapolis,  Minn. 
— The  Northern  States  Power  Co.  has 
contracted  with  Wisconsin-Minnesota 
Light  &  Power  Co.  of  Chippewa  Falls, 
Wis.,  to  construct  a  transmission  line  to 
Division  Street  sub-station  now  under 
construction;    cost,   $700,000. 

Street  Signs— Austin,  Tex. — City  Coun- 
cil is  considering  placing  street  signs  on 
approximately  300  corners  In  the  city. 
Address  Mayor. 

Coal  Chutes — London,  Ont. — Grand 
Trunk  Ry.  (W.  A.  Davidson,  Division 
Supt.,  London)  contemplates  erecting 
steel-  and  concrete  coal  chutes  costing 
$25,000. 

Locomotive — St.  Davids,  Ont. — Reported 
Queenston  Quarry  Company,  St.  Davids, 
desires  to  purchase  a  second-hand, 
medium-size    industrial  locomotive.  , 

BIDS    DESIRED. 

Road  Oil— Brooklyn,  N.  Y.— Until  May 
11,  by  Park  Board  (Cabot  Ward,  Pres.). 
New  York,  for  furnishing,  delivering  and 
spreading  41,550  gal.  of  non-asphaltlc  road 
oil  in  Parkways  in  the  Borough  of  Brook- 
lyn. 

Steel  Towers— Buffalo,  N.  Y.— Until  May 
22,  by  Lighthouse  Inspector  Buffalo,  for 
furnishing  two  steel  towers,  advertised  in 
Engineering  Record. 

.  Lighting  Bridge  —  Baltimore,  Md. — 
Until  May  23  by  State  Roads  Commission, 
601  Garrett  Building,  Baltimore,  for  Con- 
tract BC-17,  Section  10,  lighting  for  Han- 
over Street  bridge  and  approaches,  com- 
prising all  necessary  transformers,  switch- 
boards and  attachments,  wiring,  poles, 
fixtures,  globes,  lamps,  etc.,  for  IH  miles 
of  street  and  bridge  lighting,  advertised 
in    Engineering   Record. 

Underpass  —  Atlanta,  Ga. — Repored  de- 
sired until  May  19  for  constructing  road- 
way beneath  Southern  Ry.  tracks  on  S. 
Pryor  Street,  work  divided  into  two  sec- 
tions, 15,000  cu.  yd.  earth  excav.  on  S. 
Pryor  Street  and  Ridge  Avenue,  and  25,000 
cu.  yd.  earth  excav  on  S.  Pryor  Street- 
Address  Commissioners  County  Roads  and 
Revenues  (W.  T.  Winn,  Chmn.) 

Signs— Springfield,  III.— Until  June  1  by 
State  Highway  Commission,  Springfield 
(William  W.  Marr,  Chief  State  Highway 
Engineer)  designs  for  a  guide  sign  of 
metal  or  concrete  providing  spacing  for 
placing  characters,  letters  and  figures  for 
giving  direction  and  distance  to  objective 
points,  and  to  be  used  exclusively  on 
State  Aid  Roads  of  Illinois.  Awards 
made  by  July  1  and  $25  paid  to  person 
whose  design  is  accepted.  Cost  of  sign  is 
not  to  exceed  $25  complete,  ready  for 
erecting,  and  to  be  not  more  than  7  ft. 
in  height  after  erecting  in  place.  Design 
selected  to  become  property  of  Commis- 
sion. 

Road  Oil — Fond  du  Lac,  Wis. — Reported 
desired  until  May  8,  by  J.  F.  Hohensee. 
City  Clerk,  for  furnishing  30,000  gal.  road 
oil. 

Road  Machinery — Olivia,  Minn.  —  Until 
May  12  by  J.  L.  Johnson,  Co.  Aud.,  for  a 
tractor  capable  of  burning  kerosene  or 
distillate;  tractor  must  be  caterpillar  or 
similar  type  and  must  be  delivered  at  the 
bar  not  less  than  40  hp.  or  over  50.  Bids 
must  include  a  price  list  of  repairs,  also 
cost  of  converting  the  traction  wheels  of 
convertible  type  of  tractor  to  caterpillar 
type,  etc. 

Cranes  and  Dredge — Vallejo,  Cal. — Until 
May  20  hv  Bureau  Yards  and  Docks,  Navy 
Dept.,  Washington.  D.  C,  as  follows:  For 
furnishing  two  shipbuilding  cranes  at  the 
Navy  Yard,  Mare  Island;  until  June  3,  tor 
a  gravity,  swing  one-ton  bucket  dredge 
for  the  Navy  Yard,  Mare  Island. 


PRICES  AND  LETTINGS. 
-^Indicates  award  of  contract. 

Elevators — Parkersburg,  W.  Va. — Low- 
est bid  opened  April  20  by  Supervising 
Architect,  Washington,  D.  C.  for  re- 
modeling electric  passenger  elevator  in 
U.  S.  Post  Office  submitted  by  Kaestner 
&  Hecht,   Chicago,   111.,   at   $3,156. 
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-^K^ment — Louisville,  Ky. — Contract  for 
furnishing  American  Portland  cement  for 
Dam  Xo.  43  Ohio  River  awarded  Kosmos 
Portland  Cement  Company,  Louisville,  at 
»38.000. 

-A-Cement — San  Diego,  Cal. — Contract  for 
furnishing  cement,  sand  and  crushed  rock, 
delivery  to  be  made  at  San  Diego  (bids 
opened  March  31  at  Los  Angeles)  awarded 
as  follows:  Cement  to  Joncas  Hansom, 
San  Diego,  at  »17,840,  and  for  sand  and 
rock  to  Mission  Sand  &  Rock  Company, 
San  Diego,  at  $19,928. 

^Turbines  —  Toronto.  Ont. — Contract 
awarded  I.  P.  Morris  Company.  Philadel- 
phia, Pa.,  by  Mattagami  Pulp  &  Paper 
Company  of  Toronto  for  two  4500-bp.  ver- 
tical shaft,  single  runner  turbines  to 
operate  under  a  head  of  45  ft.  An  addi- 
tional unit  will  be  installed  in  this  plant 
in  the  near  future. 


Proposals 

Far    Proposals   Advertised,    See    Pages 
45,  46,  47  and  48. 


WATERWORKS. 


Bids 
Close. 
May    9. 

May    9. 

May    9. 


May    I. 
May    9, 

May    9. 
Var  IS. 

May  10. 
May  12. 


May  12. 
May  15. 

May  IS. 
May  15. 
May  16. 

May  16. 

May  16. 

May  18. 

May  19. 
May  22. 
May  22. 

Vay  31. 

Jun.     1. 

Jun.     3. 


See  Bng. 
Record. 
Filtration     Plant,     New 

Brunswick,   N.  J Apr.  IS 

Adv.   Apr.  16.  22. 
Contract    147,    New   York, 

N.  T Apr.  22 

Adv.  Apr.  22. 
Stand    Pipe,    New   Bruns- 
wick, N.  J Apr.  29 

Adv.  Apr.  29. 

Systems,   Illinois Apr.  29 

Well       Gatehouse,       etc., 

Cleveland.   Ohio    May    6 

Pumps,    Toronto,    Ont May     6 

Water    Works,    Pleasant- 

vllle,  Iowa.    Apr.  29 

Extensions,  Dover,  Ohio..  May    6 
Filtration     Plant,    Wil- 
mington.   Del Apr.  22 

Adr.  Apr.  22. 
Motors,    Elkhorn,   Wis May    6 

Adv.   May  6. 
Water    Works,    Toncalla, 

Ore Apr.     8 

Tower,  Washington,  D.  C.  May  6 
Reservoir,  Newton,  Mass.  May  6 
Pipes,    Hydrants,    Etc., 

Denmark,  Wis Apr,  29 

Steel     Tank,     Westbrook, 

Minn May     6 

XmproTements,      Alliance, 

Neb May     6 

Water  Works,   Ironton, 

Ohio  Apr.  29 

Pipe,    St.    Louis,    Mo May     6 

Pipe,     Wooster.     Ohio May     6 

Extension,  Wakeeney, 

Kan May     6 

System,  Aberdeen,  Wash .  Apr.  29 
Water    Works,     Madison, 

J*'      Va Apr.  22 

Electrical    equipment    for 

water    plant.    Ft.    Bliss, 

Tex May     6 

Adv.  May  6. 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 


May     8.  Riverside.    N.    J Apr. 

Adv.  Apr.  22  to  May  6. 
May    S.  Newark,  Del Apr. 

Adv.  Apr.  22,  29. 
May     8.  Grays  Lake,  III Apr. 

Adv.  Apr.  29. 

May    9.  Park  Rapids,  N.  D Apr. 

May    9.  Park    Falls,    Wis May 

May  10.  Brooklyn,    N.    T May 

May  10.  Long    Island    City,    L.    I., 

N.    T May 

May  10.  Missoula,    Mont May 

May  10.  Binghamton.   N.    Y May 

May  11.  Brooklyn,  N.  Y May 

May  12.  Jacksonville,    Fla Apr. 

May  12.  Pender,  Neb ;..,.Apr. 

May  12.  London,    Ont May 

May  12.  New    York.   N.    Y May 

May  13.  Bowling    Green,    Ohio May 

May  14.  Austin,  Tex May 

May  15.  Milwaukee.   Wis May 

May  15.  Oatman.  Ariz Apr. 

May  15.  Neodesha,   Kan Apr. 

May  15.  Mitchell,    S.    D May 

May  16.  Salt  Lake   City,   Utah May 

May  17.  Appleton,   Wis May 

May  18.  Chicago,    111 May 

Adv.  May  6. 

May  18.  Newark,    N.  J May 

May  20.  Linden    Heights,    Ohio...  May 

Adv.  May  6. 

May  21.  Toledo,    Ohio Apr. 

May  22.  Spooner,     Minn Apr. 

May  22.   Montclalr,     N.     .1 May 

May  22.  Highland  Park,  Mich May 

Adv.   May   8. 


Mav 

9. 

May 

9. 

May 

9. 

May 

9. 

Mav 

10 

May 

10. 

May 

11. 

May  13. 

May  15. 

May  15. 

May 

lb. 

May 

15. 

May 

15. 

May 

15. 

May  16. 

May 

IB. 

May 

16. 

May 

16. 

May 

17. 

May  18. 

May  18. 

May 

19. 

May  20. 

May  22. 

Mav 

23 

May 

23. 

May  23. 

May  24. 

Jun. 

1. 

Jun. 

6. 

Jun. 

8 

May     8. 


Bids  See  Eng. 

Close.  Record. 

Adv.  May  6. 

May  23.  Newark,   N.   J May    6 

May  23.  Ridgetield  Park,  N.  J May     6 

Adv.  May  6. 

May  24.  Binghamton,  N.  Y Apr.  29 

May  26.  Durham,    N.    C May     6 

Adv.  May  6. 
May  25.  Milwaukee,     Vv  is May     6 

Adv.  May  6. 
May  SI.  Fresno.  Cal Apr.  29 


BRIDGES. 

Manhattan,    Kan Apr.  16 

Summerville,    W.   Va Apr.  29 

Adv.  Apr.  29. 

Jefferson,   Iowa   Apr.  29 

Denton,    Md Apr.  29 

Darien,   Conn May     6 

Illinois     May '  6 

Maine    May     6 

Morris,    Minn Apr.  29 

Sheridan,  Wyo Apr.  29 

Hamilton,     Ohio     May     6 

Warren,    Ohio     May     6 

Morristown,    N.    J May     6 

Niles,  Ohio   May     6 

Ashland.  Ohio May     6 

Arden,  Man Apr,  29 

La   Moure,    N.    D May     6 

Gadsden,    Ala Mav     6 

Heuvelton,    N.    Y May     6 

Adv.  May  6. 
Blue    Lick    Springs,    Ky..May     6 

Manhattan,  Kan Apr.  29 

Bedford,  Ind May     6 

Mt.     Gilead,    Ohio May     6 

Lyndhurst.    N.    J Mar.  18 

Dayton,  Ohio   Apr.  29 

Kearney,  Neb Apr.  29 

Albany,  N.  Y Apr.  29 

Adv.  Apr.  29. 
Nashville,    Tenn May     6 

Adv.  May  6. 

Bradentown,  Fla May     6 

Hamilton,  Ohio May     6 

Cumberland,  Md Apr.  22 

Kl  Dorado,  Kan Apr.     t 


PAVING  AND  ROADS. 

CoupeviUe,     Wash Apr.  29 

Adv.  Apr.  22,  29. 

Seattle,  Wash Apr.  29 

Chicago,    111 Apr.  29 

Grantwood,   N.   J May  6 

Boston,    Mass May  6 

Angola,  Ind Apr.  22 

Adv.  Apr.  22,  29. 

Modesto,    Cal Apr.  22 

Columbia,   S.   C Apr.  29 

Menomonie,  Wis Apr.  29 

Sterling,  111 Apr.  29 

Patchogue,  L.  I.,  N.  Y...  Apr.  29 

Adv.  Apr.  29. 

Denton,   Md Apr.  29 

Bridgeville,    Pa May  6 

Lisbon,  N.  D May  6 

Zanesville,  Ohio   May  6 

Amarlllo,    Tex May  6 

Kansas    City,    Mo May  6 

Paterson,    N.    J May  6 

Zanesville,   Ohio May  6 

Baltimore,  Md May  6 

Vinton,    Iowa May  6 

Grinnell,  Iowa  Apr.  29 

Columbus.    Miss May  6 

Atlantic  City,   N.  J May  6 

Paterson.   N.   J May  6 

Illinois     Mav  6 

Blackwell,    Okla Mav  6 

Binghamton,    N.    Y Mav  G 

Paris,    III May  6 

Canton,   Ohio    May  6 

Wilson,  N.  C Apr.  29 

Adv.   Apr.   29.   May  6. 

Elizabeth,  N.  J May  6 

Kearney,  Neb May  6 

Ix)uisville,    Ky May  6 

Brooklyn,    N.    Y Mav  6 

Cincinnati,    Ohio    May  6 

New    H£^ven.    Conn Mav  6 

Troy,    Ohio    Mav  6 

Spokane,  Wash May  6 

Towson,   Md May  6 

Lebanon,    Pa Apr.  22 

Adv.   Apr.   22,   May  6. 

North    Platte.    Neb Apr.  22 

Bryon,   111 ..Apr.  29 

Camden.  Ala Apr.  29 

New   Albany,   Ohio    May  6 

Jasper,   Tenn May  6 

Cincinnati.    Ohio    May  6 

Morris.    Minn Apr,  29 

New    Bremen,    Ohio May  6 

Payne,     Ohio     May  6 

Ventura.    Cal May  6 

Petoai,  Mich May  6 

LodI,  Cal May  6 

Cincinnati,  Ohio  May  6 

Bay   Minette,    Ala Apr.  22 

Lebanon,    Pa Apr.  22 

Rhode  Island   Apr.  29 

Sikestown,  Mo Apr.  29 

Adv.  Apr.  29. 

Pennsylvania    Apr.  29 

Los  Angeles,  Cal Apr.  2» 

South    Bend,    Ind Apr.  22 

Adv.  Apr.  22,  29. 

Willmar,   Minn Apr.  29 

New   Philadelphia,   Ohio..  Apr.  29 

Adv.  Apr.  29. 

Nevada,   Iowa    May  6 

Carlisle,    Ky Mav  6 

Kansas     City,     Mo May  6 

Morrison.  Ill May  6 

Washington,   Pa May  fi 

Poughkeepsle,  N.   Y Apr.  29 

Adv.   Apr.   29,   Mav  6. 

PItUburgh,    Pa Mav  6 


May  8. 

May  8. 

May  8. 

May  8. 

May  9. 

May  9. 

May  9. 

May  9. 

May  9. 

May  9. 

May  9. 
May  9. 
May  9. 
May  9. 
Mav  9. 
May  9. 
May  9. 
May  9. 
May  10. 
May  10. 
May  10. 
May  10. 
May  10. 
May  10. 
May  10. 
May  10. 
May  10. 
May  10. 
May  10. 
May  11. 

May  11. 
May  n. 
May  11. 
May  11. 
May  11. 
May  II. 
May  11. 
May  11. 
Mav  11. 
May  12. 

May  12. 
May  12. 
May  12. 
.May  12. 
May  12. 
May  12. 
May  13. 
May  13. 
May  13. 
May  13. 
May  13. 
May  15. 
May  1.5. 
May  15. 
May  15. 
May  15. 
-May  15. 

May  15. 
May  15. 
May  16. 

May  16. 
May  16. 

May  16. 
May  17. 
May  16. 
May  16. 
May  17. 
May  18. 

May  18. 


Bids 
Close. 
May  18. 

May  18. 
May  18. 
May  19. 
May  19. 
May  19. 
May  20. 

May  22. 

May  22. 
May  22. 
May  22. 

May  23. 
May  24. 
May  24. 
May  24. 
May  26. 
Jun.     1. 
Jun.     1. 

Jun.     2. 
Jun.    5. 
Jun.     7. 

July  10. 


See  Eng. 

Record. 

Waterloo,    N.    Y May     6 

Adv.  May  6. 

Miami,  Pla May     6 

Dayton,    Ohio May     6 

Marion,  Ohio   May     6 

Hudson,  Mich May     6 

Cincinnati,   Ohio May     6 

Linden  Heights,   Ohio....  May     6 

Adv.  May  6. 

Jefferson,  Ohio   Apr.  22 

Carliondale,    Pa May     6 

Washington     May     6 

Cumberland,    Md.    .......  May     6 

Adv.  May  6, 

Luverne,    Minn May     fi 

Tiffin,  Ohio  May     6 

Bradentown.  Fla May     6 

Mansfield,    Ohio    May     6 

West  Union,  W.  Va May     6 

Hamilton.    Ohio    May     H 

Washington,    D.    C May     6 

Adv.  May  6. 

Great    Falls,    Mont Apr.  22 

Columbus,  Miss Apr.  29 

Palatka,   Fla May     6 

Adv.  May  6. 
Caldwell.    Tex Apr.   22 


HYDRAULIC   CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 


May     8. 


May  9. 
May  9. 
May  10. 

May  10. 

May  10. 
May  11. 
May  12. 

May  13. 
May  13. 
May  15. 


May  15. 


May  15. 


D  r  e  d  ging,    Wilmington, 

Del Apr.    15 

.\dv.  Apr.  15  to  May  6. 
Ditch,   St.   James,   Minn..  Apr.  22 
Drainage,  Durand,  Mich,.  Apr.  29 

Dredging,  Buffalo,  N.  Y..  Apr.  15 

Adv.  Apr.  15  to  May  6. 
Dredging,     Los     Angeles. 

Cal Apr.   22 

Drainage,  OtterviUe,  Ont.  Apr.  29 

Rip  Rap.  Chicago,  111....  May  6 
Dam,        Etc.,        Spokane, 

Wash May     6 

Ditch,  St.  Cloud,  Minn . . .  Apr.  29 
Drainage,  Jackson,  Tenn.  Apr.  29 
Dredging,  Bridgeport, 

Conn Apr.    15 

Adv.  Apr.   15  to  May  6. 
Seawall,  Washington 

D.   C Apr.  29 

Adv.    Apr.   29,   May  6. 
Sluice        Gates,        Malta, 

Mont Apr.   29 

Dam,  Fort  Dodge,  Iowa.  .  Apr.  29 
Canal       Work,       Albany, 

N.  Y Apr.  29 

Fill,    Seattle.    Wash May     6 

Ditches,  Bemidji,  Minn...  Apr.  29 
Drainage,  Angleton,  Tex.  Apr.  29 
Sale   of   Shot   Drill,    Den- 
ver, Col Apr.  29 

Adv.  Apr.  29. 
Channel         Improvement, 

Maple  Park,  111 May     6 

Levee.  New  Orleans,  La..  May  6 
Irrigation,   Fort   Laramie, 

Wyo ;  Apr.  22 

Adv.  Apr.  22. 
Ditches.    Racine,    Wis....  Mav     6 
State    Canal   Work,    Con- 
tracts   128    and    129,    Al- 
bany, N.  T Apr.  29 

Adv.    Apr.   29,   May  6. 
Irrigation,     Grand     Junc- 
tion,  Col Apr.  29 

Irrigation,   W  e  n  a  t  chee. 

Wash Apr.  29 

Irrigation,     St.     Ignatius, 

Mont Apr.  22 

Adv.  Apr.  22. 
Cement,  Denver.  Col Apr.  29 

Adv.  Apr.  29. 
Irrigation,     Ft.     Laramie, 

Wyo Mav     6 

Dredging.  Chicago,  111....  May     6 

Adv.  May  6. 
Drainage,  Bloomfleld.   la..  Apr    29 

Adv.   Apr.   29.   Mav   6, 
Drainage,         Tallahassee. 

Fla Apr.   29 

.■\dv.  Apr.   29,  May  6. 
Dredging,  Tarrytown, 

N.  Y Mav     6 

Adv.  May  6. 
Breakwater,   Indian  Har- 
bor,    Ind Mil  V     6 

Adv.    May  6. 
Irrigation,     Payson     City. 

T'tah      ;.  M:iv      6 

Adv.   May  6. 
Sublet  Levee  Work,   Chl- 

c»KO.    Ill \itr       1 

Adv.  Apr.  1. 
Levee     Grading.     Vin- 

cpTtne.x.   Tnd Apr.     8 

.Adv.    Apr.   8.   15. 


PUBLIC    BUILDINGS    AND 
SCHOOLS. 

May     S.   Dannemora.   NY....       \pr    22 
Adv.  Apr.  22,  29. 

May     9.  Greentown,   Ind Apr.  29 

May     9.  Columbus,    Ohio    May     6 

May     9.   Kokomo,    Ind May     6 

May  10.  E^vansvllle,   Ind Apr.     I 

May  10.  Fertile,   Iowa    Apr.  22 

May  10.  Waldorf,  Minn Apr.  22 

May  10.  Arthur,    111 Apr.  29 

May  10.  Lordstown,    Ohio Apr.  29 

May  10.  Polk,    Pa May     6 

May  10.  Wabasha,    Minn May     6 

May  11.  Canby,    Minn Apr.  2!< 

May  11.  Sulphur   Springs,   Iowa...  Apr.  29 

May  11.  Sauk   City,    Wis Mav     6 

May  12.    Woonsocket,    R.    I Apr.  22 

May  12.  Claire  City,  S.  D Apr.  29 

May  12.  Otranto,    Iowa Apr.  29 

May  12.  Markham,  Ont Apr.  29 

May  12.  Providence,  R.  I Apr.  29 

May  12.  Tioaa,    Ind May     6 


May 
May 

15. 
16. 

May  16. 
May  19. 
May  19. 
May  20. 

May  20. 

May 
May 

20. 
22. 

May 
May 

22. 
23. 

May 

23. 

May  23. 

May 

25. 

May 

25. 

May 

2.i. 

May 

26. 

May  29. 

May 

29. 

Jun. 

1. 

Jun. 

2. 

Jun. 

15. 

,^'<i^  See  Eng. 

Vt"^®-,,    V  ^  Record. 

May  12.   Newport,  Ohio  May     6 

May  13.  Aorlolk,     Va Apr    16 

May  i:i.  f-eeville.    Ohio    Apr'  22 

May  13.   Little    Sioux,    Iowa Apr    22 

May  13.  Derby,     Ohio Apr    29 

May  13.  Ecorse,    Mich Apr.  21 

May  1.1.  Allentown,     Pa May     6 

May  13.  Jacksonville.  Fla May     6 

May  15.  ^ewport,    R.    1 Apr.     I 

Way   1.',.    Ft.    Huachuca,   Ariz Apr.  16 

Adv.  Apr.  15  to  May  6. 

May  15.   Mayer,    Minn Apr.  22 

May  15.  Selma.    Iowa    Apr.  22 

May  15.  Oldtown,   Me Apr.  29 

May  15.  Perham.    Minn Apr.  29 

May  15.  Newman,    Ga Apr.  29 

May  15.  Joliet,    111 May     6 

May  15.  Minneapolis,  Minn Mav     6 

May  15.   Swea  City,   Iowa    May     6 

May  15.  Los  Angeles,  Cal May     6 

May  15.  Elmira,    N.    Y May     6 

(2  Props.)     Adv.  May  6. 

May  16.  Merced,    Cal Apr.  22 

May  16.  Garrison,   N.  D May     6 

May  16.   East  Lansing,   Mich May     6 

May  17.  Wichita    Falls,    Tex May     6 

May  17.  Little  Falls,  Minn Apr.  16 

May  17.  Kent,    Ohio Apr.  29 

May  18.  Durango,   Col Apr.  It 

May  18.  Washington,   D.   C Apr.  2* 

Adv.    Apr.   29,   May   6. 

May  18.  Nevada,  Mo May    6 

May  19.  Wenatchee,   Wash Apr.  16 

May  19.  Galloway,    Ohio    May     6 

May  19.   Freehold,     N.     J May     6 

May  20.  Cordova,  Alaska Apr.  15 

May  20.   Reynoldsville,    Ohio    .May'   6 

May  20.   Roslyn,    S.    D May     6 

May  20.  Wexford,    Mich May     6 

May  20.  Kent,  Ohio May    6 

May  22.  Tahoka,    Tex May     6 

Adv.  May  6. 

May  22.    Reading,  Ohio   May     6 

May  22.  Bird    Island,    Minn Apr.  2* 

May  22.  Boone,    Iowa Apr.  21 

May  22.  Selma,  Iowa Apr.  21 

May  23  Glenville,.  W.  Va May     6 

May  23.  Downey,    Cal May    6 

May  23.  Cincinnati,     Ohio     May     6 

May  24.  Madison  Barracks,  N.  Y. .  Apr.  29 

.'^dv.   Apr.    29,   Mav   6. 

May  24.  Wahjamega,   Mich Apr.  2> 

May  25.  Butler.   Pa Mar.  II 

May  26.  Millarton,  N.  D May    S 

May  27.  Bowman,    S.    D May    6 

May  27.  Reading,  Ohio   May    6 

May  27.  Keyport.   Wash Apr.  2t 

May  29.  Arden,   Pa Apr.  2t 

May  29.  Urbana,    111 May     6 

May  29.  Tuba,    Ariz May     6 

Jun.     5.  Belton,    Tex May     ( 

Jun.     7.  Portland,    Me May     6 

Jun.    8.  Pineville,  W.  Va Apr.  29 

Jun.     8.   Marysviile,    Tenn May     6 

Jun.     8.  Waynesville.    N.    C May     6 


PRIVATE    BUILDINGS. 


May  9. 
May  10. 
May  10. 
May  10. 
May  11. 
May  12. 
May  15. 
May  15. 
May  17. 
May  IS. 
May  22. 
May  27. 


May  10. 
May  10. 

May  11. 

Mav  11. 
May  12. 

Jun.  15. 

May  15. 

May   15. 


May 

15. 

May  16. 

May 

18. 

May 
May 
May 

19. 
20. 
22. 

May 

22. 

May 

22. 

May 

23. 

May 

25. 

May 
Jun. 

25. 
1. 

Jun. 

3. 

Reading,     Pa May     6 

Mason   City,   Iowa Apr.  21 

Rochester,     Ind Apr.  It 

Savre,  Pa May    6 

Sheffield,    Iowa    Apr.  22 

Rochester,    Minn Apr.  M 

Washington,   N.  J Apr.  SI 

Topeka,    Kan May    6 

Ebensburg,    Pa Apr.  12 

Sheffield,    Iowa    May    6 

Jasper,    Ala May    6 

Cincinnati,    Ohio Apr.  M 


MISCELLANEOUS. 

Traveling  Crane,  Houston, 

Tex Apr.  2» 

Boilers,    Etc.,    Bridgeport. 

Conn Apr.  2* 

(4  Props.)  Adv.  Apr.  29. 
Steel  Pontoons,  Memphis, 

Tenn -^pr.  I> 

Adv.    Apr.   29,   May  6. 
Road  Oil,  Brooklyn,  N.  Y.  May     6 
Road     Machinery,     Olivia, 

Minn May     6 

Cross    Ties,    Anchorage, 

Alaska   Apr.  II 

Concrete      Walls.       Etc.. 

Mandan.   N.  D .Apr.  II 

Adv.    Apr.    15. 
Terracing    Hill.     Mandan. 

N.   D Apr.   IS 

Adv.   Apr.    15. 
Lift  and  Hoistways,  Dav- 
enport, Iowa Apr.  21 

El.     Rv.,     Section    No.     4, 

New  York,  N.  Y Apr.  21 

Sect.      No.     1.     El.     Rys.. 

New  York,  N.  Y Apr.  29 

Underpass.    .Atlanta,   Ga..May     6 

Cranes,  Vallejo,  Cal May     6 

Sect.     No.     5,     El.     Rys., 

New  York,   N.   Y Apr.  29 

Derrick    Boat,    Norfolk, 

Va Apr.  22 

Adv.  Apr.  22. 
Towers,   Buffalo.    N.    Y    . .  May     6 

Adv.   May  6. 

Lighting     Bridge.     Balti- 
more,   Md May     6 

Cement,  Denver,  Col .\pr.  29 

Adv.    April  29. 

Adv.   May  6. 
El.  Rys..  New  York.  N.  Y.  May     6 
Design    for   Sign.    Spring- 
field, 111 May    6 

Dredge,    Vallejo,    Cal May     6 

Heating     Plant,     Tucson, 

Ariz Apr.  II 

Adv.  Apr.  16. 
El.  Rys..  New  York.  N    Y.  Apr.  21 

Adv.  Apr.  29. 
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Shortage  of  Common  Labor  Felt  First  in  Eastern  and  Central 

States  Where  Manufacturing  is  Centered 

Skilled  Labor  Less  Affected  in  Cities  of  This  Section  Because  Largely  Organized — First  Returns 
of  Census  Show  Serious  Shortage  Expected  in  Many  Sections — Exports  Break  World's  Record 


[The  labor  situation  has  threatened  this  coun- 
try, in  a  period  of  expansion,  with  difficulties  un- 
known and  not  susceptible  of  any  accurate  esti- 
mate based  only  on  past  conditions.  The  most 
important  factors,  the  stoppage  of  immigration 
and  the  phenomenal  industrial  development  along 
special  lines  peculiarly  affecting  common  labor, 
•are  without  precedent.  What  is  actually  going 
on?  In  what  sections  of  the  country  is  the  con- 
tractor faced  with  a  scarcity  of  labor  and  higher 
wages?    What  has  the  summer  in  store? 

To  present  actual  conditions  and  data,  for  an 
accurate  estimate  of  the  future  to  its  readers, 
the  Engineering  Record  has  asked  more  than  100 
men  of  national  prominence  in  contracting  the 
present  status  of  the  labor  market  as  it  effects 
their  work  and  their  opinion  of  what  is  coming. 
Labor  agents  throughout  the  country  have  been 
interviewed  and  special  correspondence  has  been 
used  to  supplement  this  information.  The  returns 
from  the  Eastern  and  Central  states,  where  it 
was  to  be  expected  that  the  shortage  would  first 
be  felt,  are  now  complete,  and  are  presented  be- 
loiv.  Those  from  other  sections,  combined  with 
them,  will  be  used  to  prepare  a  map  showing  con- 
ditions and  wages  throughout  the  country,  which 
will  appear  next  week.l 

COMMON  labor  is  becoming  very  scarce  and 
wages  have  gone  up  from  25  to  33  cents  an 
hour  in  the  New  England  territory.  Skilled 
labor  is  absorbed  somewhere  as  fast  as  the  con- 
tractor releases  it,  according  to  L.  C.  Wason  of 
the  Aberthaw  Construction  Company.  Carpen- 
ters are  going  into  millwright  work  and  laborers 
into  machine  shops,  and  the  surplus  of  labor  on 
which  the  contractor  can  draw  in  starting  addi- 
tional work  has  vanished. 

Around  New  York  (and  the  same  is  true  of 
Chicago  and  other  large  cities)  union  skilled  labor 
is  already  paid  so  highly  that  none  of  it  has  been 
tempted  into  industrial  lines.  A  carpenter  strike 
is  on  in  the  metropolitan  district  and  higher 
wages  than  have  ever  been  paid  in  this  territory 
are  asked.  Common  labor  in  the  Buffalo  district 
is  now  being  paid  27%  cents  per  hour  by  con- 
tractors. Projected  work  of  the  New  York  State 
Highway  Commission  is  seriously  threatened  by 
a  scarcity  of  labor. 

As  regards  Pennsylvania,  wages  of  common 
labor  have  increased  10  to  25  per  cent,  accord- 
ing to  John  Price  Jackson,  Commissioner  of  labor. 
The  general  level,  including  industrial  Labor,  is 
$2  per  day.  Labor  is  moving  restlessly.  Labor 
agents  in  the  coal  sections  anticipate  great  dif- 
ficulty in  getting  common  labor  for  construction 
work,  as  the  recent  mine  advances  amount  to 
$2.25  to  $2.35  for  an  8-hr.  day,  and  the  mines  can 
take  care  of  a  large  share  of  all  the  labor  in  that 
territory.  In  Cleveland  the  Hunkin-Conkey  Con- 
struction Company  finds  common  labor  more  dif- 
ficult to  get,  and  union  labor  plentiful.  Common 
labor  has  advanced  to  25  or  30  cents  per  hour. 
Advertisements  for  labor  at  these  rates  are  plenti- 
ful. W.  P.  Anderson  and  H.  N.  Kirchner  state 
that  similar  conditions  prevail  in  Cincinnati  with 
common  labor  scarce  at  25  cents,  difficult  to  man- 
age and  looking  for  an  advance,  and  skilled  labor 
normal.  Dayton  labor  agencies  report  wages 
high  and  rising  and  everyone  employed.  New 
men  are  being  found  for  construction  work. 

Reports  from  Chicago  vary  widely,  several 
large  operators  having  experienced  little  difficulty 
so  far  in  securing  common  labor.  Organized  com- 
mon labor  has  advanced  by  agreement  to  42% 
cents  per  hour,  and  non-union  labor  to  31% 
cents.  W.  A.  Rogers  of  the  Bates  &  Rogers  Con- 
struction Company,  and  other  large  contractors 
of  Chicago,  on  the  other  hand,  expect  a  greater 
scarcity  of  unskilled  labor  with  material  advances 
in  wages.  Mr.  Rogers  points  out  that  even  the 
end  of  the  war  may  not  increase  the  supply  of 
labor,  as  Europe  is  likely  to  prohibit  emigra- 
tion for  some  time,  and  that  not  only  will  wages 


of  skilled  and  common  labor  continue  to  increase, 
but  efficiency  is  apt  to  decrease,  materially  ad- 
vancing the  cost  of  construction  work.  The  ex- 
perience of  the  Chicago  Surface  Lines  is  that 
both  the  skilled  and  common  labor  on  which  they 
depend  is  growing  scarcer,  and  that  construction 
is  likely  to  be  held  up  thereby. 

At  Racine,  Wis.,  common  labor  is  very  scarce 
and  wages  have  advanced,  25  to  30  cents  per  hour 
being  paid.  This  is  a  manufacturing  section  and 
it  is  hoped  that  warm  weather  will  bring  into  out- 
door work  some  of  the  labor  now  employed  in 
factories. 

Common  labor  may  be  scarce  in  St.  Louis  and 
serious  labor  troubles  threaten  construction  work. 
The  Thomas-Harmon  Company  states  that  some 
work  is  already  being  held  up  on  this  account. 
The  railroads  are  taking  many  men  at  $1.75  to 
$2.10  with  board,  and  wages  of  non-union  labor 
have  consequently  advanced  to  $2.50  per  day  on 
some  construction  work.  Organized  common 
labor  is  now  demanding  $3.50  per  day  in  St.  Louis. 

In  Kansas  City  wages  have  gone  up,  the  base 
for  common  labor  being  17%  cents  per  hour,  but 
no  marked  shortage  is  yet  apparent.  Kansas  City 
is  west  of  the  manufacturing  section  of  the  coun- 
try and  is  largely  a  distributing  center.  In  the 
Minnesota  iron  mining  districts  $2.50  to  $2.75  is 
being  paid  common  labor  and  foreigners  are 
scarce.  When  the  mines  reach  capacity  operation 
in  June  a  further  shortage  is  looked  for. 

To  sum  up,  organized  skilled  labor  in  most 
of  the  large  cities  is  still  sufficient  for  building 
work.  Common  labor  and  non-union  skilled  labor, 
however,  are  scarce  and  appear  likely  to  become 
much  scarcer.  The  projects  likely  to  be  held  up 
by  these  conditions  are  those  where  the  invest- 
ment is  of  a  spculative  nature,  and  railroad  work 
by  the  roads  that  do  not  feel  able  to  pay  advanced 
prices.  That  these  effects  are  already  being  felt 
to  some  extent  is  not  to  be  doubted.  The  atten- 
tion of  readers  is  called  to  the  fact  that  immigra- 
tion has  increased  slightly  of  late,  and  that  the 
U.  S.  Government  can  probably  fill  for  a  short 
while  limited  demands  for  foreign  unskilled  labor. 

Our  March  exports,  estimated  at  more  than 
$410,000,000,  are  the  greatest  ever  recorded  in 
any  country  for  one  month.  March  imports  broke 
the  record  for  this  country,  but  still  leave  a  bal- 
ance of  $196,000,000  in  our  favor.  As  has  been 
pointed  out  before,  this  trade  balance  must  be 
financed  to  a  great  extent  at  home,  and  is  causing 
a  stiffening  in  money  rates.  Spring  business  in 
record  breaking  volume  is  well  under  way  and 
this  factor  also  is  making  a  considerable  demand 
on  the  enormous  reserve  funds  accumulated  in 
this  country. 

As  an  indication  of  the  volume  of  work  being 
contracted  for  and  projected  it  is  worthy  of  note 
that  the  contracting  news  section  of  the  Engineer- 
ing Record  published  during  April  last  almost  50 
per  cent  more  items  than  during  April,  1915. 
This  compares  with  a  gain  of  only  11.8  per  cent, 
in  the  value  of  building  permits  for  April  in 
eighty-three  leading  cities  as  compared  with 
April,  1915.  While  this  comparison  is  not  based 
on  sufficient  data  to  make  it  accurate,  it  is  fair  to 
assume  that  the  activity  in  general  construction 
work  is  even  more  marked  than  in  building,  and 
that  there  is  no  relief  in  sight  to  the  labor  situa- 
tion from  a  diminished  volume  of  general  con- 
struction. 

Buildings 

Large  building  contracts  recently  awarded  in- 
clude: Brooklyn,  N.  Y.,  large  7-story  reinforced- 
concrete  factory;  Jersey  City,  N.  J.,  $275,000 
cold  storage  warehouse;  Chicago,  $900,000  group 
of  stock  yards  buildings;  $400,000  mercantile 
building  and  $350,000  mercantile  building;  Port- 
land, Ind.,  $238,000  court  house.  Bids  are  re- 
ported desired  at  Chicago  for  constructing  a 
$200,000  office  building. 

Prospective     building     work    noted     includes: 


West  Springfield,  Mass.,  plans  completed,  $300,- 
000  addition  to  manufacturing  plant;  Hunting- 
ton, W.  Va.,  $300,000  school  bonds  voted;  Eaton, 
Ohio,  $250,000  court  house  bonds  sold;  Marion, 
Ohio,  $200,000  hotel  planned ;  Peoria,  111.,  erection 
of  steel  plant  requiring  75,000  yd.  of  concrete 
contemplated;  New  Orleans,  La.,  plans  prepared, 
$200,000  club  building;  Gulf  port.  Miss.,  $500,000 
company  incorporated  to  build  manufacturing 
plant;  Amarillo,  Tex.,  plans  for  $225,000  hotel  ap- 
proved; Modesto,  Cal.,  $200,000  school  to  be  built; 
Thome,  Ont.,  $200,000  paper  mill  to  be  built; 
Hamilton,  Ont.,  plans  being  prepared  for  $1,000,- 
000  coke  plant;  Winnipeg,  Man.,  plans  being  pre- 
pared, $500,000  bank  building. 

Bridges  and  Roads 

Bids  have  been  opened  on  a  bridge  to  cost 
$110,000  at  Philadelphia.  The  California  High- 
way Commission  has  awarded  a  contract  for  a 
highway  bridge  at  $102,000.  Bids  are  desired 
at  Providence,  R.  I.,  for  constructing  a  220-ft. 
concrete  arch  bridge.  Plans  have  been  completed 
for  the  proposed  viaduct  at  Birmingham,  Ala. 

A  large  volume  of  road  work  has  been  let  re- 
cently, mostly  in  the  Central  and  Western  states. 
It  includes:  Petersburg,  Va.,  $110,000  road  con- 
tract awarded;  Goshen,  Ind.,  $177,600  road  work 
awarded;  Ohio  State  Highway  Department,  low 
bids  opened  total  $1,000,000;  Cleveland,  $617,500 
paving  contract  awarded;  Yankton,  S.  D.,  $111,- 
000  road  contract  awarded ;  Golden,  Col.,  low  bids 
for  road  work  total  $325,000 ;  Salt  Lake  City,  low 
bids  received  amounting  to  $96,000  for  paving 
work;  Butte,  Mont.,  $70,000  paving  contract 
awarded;  Idaho,  $63,000  road  contract  awarded; 
Everett,  Wash.,  $172,000  road  work  contracted 
for;  Seattle,  $222,000  paving  contract  awarded, 
$84,000  road  contract  awarded. 

The  following  new  work  is  noted:  Ohio,  bids 
desired  May  19,  large  volume  additional  road 
work;  Marshalltown,  Iowa,  bids  desired  63,000 
sq.  yd.  paving;  Bemidji,  Minn.,  bids  desired,  road 
work  to  cost  $105,000;  Adrian,  Mich.,  $75,000 
road  work  to  be  done;  Murfreesboro,  Ark.,  en- 
gineer engaged,  road  work  to  cost  $150,000; 
Greenville,  Mo.,  $200,000  road  bonds  voted;  Mer- 
cedes, Tex.,  $250,000  highway  bonds  voted;  Bill- 
ings, Mont.,  $175,000  road  bonds  sold. 

Waterworks  and  Sewers 

A  sewer  system  and  disposal  plant  contracte(^ 
for  at  Ridgefield,  N.  J.,  will  cost  $98,000.  Xenia, 
Ohio,  has  contracted  for  the  building  of  a  $55,000 
disposal  plant.  A  contract  for  building  an  $80,- 
000  sewer  system  has  been  let  at  Richmond,  Cal. 
The  bids  desired  include:  2000  ft.  of  compressed 
air  tunnel  for  the  Passaic  sewer  at  Newark,  N.  J. ; 
the  covered  concrete  reservoir  at  Wilmington, 
Del.;  waterworks  improvements  costing  $500,000 
at  St.  Paul;  and  waterworks  improvements  cost- 
ing $600,000  at  Everett,  Wash. 

Proposed  work  includes:  New  Haven,  Conn., 
cost  of  disposal  plant  estimated  at  $500,000; 
Richmond,  Va.,  $408,000  appropriated  for  water- 
works and  sewer  construction;  Pittsburgh,  ordi- 
nance providing  for  $350,000  storm  sewer  ap- 
proved; Dover,  Ohio,  waterworks  improvements 
costing  $83,000  to  be  built ;  Dayton,  Ohio,  contract 
for  $160,000  sewer  to  be  let  soon;  Portsmouth, 
Ohio,  $400,000  reservoir  bonds  to  be  sold;  White- 
fish  Bay,  Wis.,  plans  prepared,  $200,000  water 
and  sewer  system;  Kansas  City,  $200,000  sewer 
bonds  to  be  sold;  Seattle,  plans  being  prepared 
for  $125,000  sewer  system. 

Miscellaneous 

A  contract  for  building  the  West  Sixty-sixth 
Street  pier  in  New  York  City  has  been  awarded 
at  $535,000.  A  $370,000  speedway  has  been  con- 
tracted for  at  Cincinnati.  The  first  unit  of  the 
Hunters  Point  drydock  at  San  Francisco  has 
been  contracted  for  at  $700,000.    Bids  are  desired 
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for  constructing  a  $460,000  weir  at  Sacramento, 
Gal. 

The  following  new  work  is  noted:  Richmond, 
Va.,  $1,500,000  passenger  terminal  proposed; 
Sandusky,  Ohio,  reported  railroad  docks  costing 
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$1,000,000  will  be  built;  Salt  Lake  City,  railroad 
improvements  costing  $1,500,000  proposed;  Lewis- 
ton,  Idaho,  $750,000  dam  proposed;  North 
Yakima,  Wash.,  $204,000  approved  for  construc- 
tion under  U.  S.  Reclamation  Service;  Echo,  Ore., 


$1,100,000  irrigation  bonds  sold;  Los  Angeles, 
Cal.,  plans  to  be  prepared  for  $600,000  tunnel; 
Toronto,  Ont,  expenditure  of  $1,250,000  on  hydro- 
electric system  authorized;  Edmonton,  Alta.,  plans 
being  prepared  for  $500,000  power  development. 


WATERWORKS 


PROPOSED. WORK. 

Geneva,  N.  Y. — The  citizens,  at  recent 
election,  defeated  issue  of  $12,000  bonds 
for  addition   to  filtration  system. 

Troy,  N.  Y. — Contract  will  be  let  about 
July  by  city  for  a  reinforced  concrete  gate 
house  with  24-in.  and  16-in.  reducer 
valves.     A.  C.  Roche,  City  Engineer. 

Newark,  N.  J.— Governor  Fielder  May  5 
appointed  the  North  Jersey  Water  Com- 
mission, consisting  of  George  G.  Wright 
of  Paterson,  E.  E.  Hlncke  of  Montclair, 
Mr.  Ramsey  of  Perth  Amboy  and  Mr. 
Laurent  Tonnelle  of  Bayonne,  as  a  com- 
mission to  construct  a  reservoir  In  the 
yicmlty  of  Wanaque  to  supply  cities  and 
towns  of  Northern  New  Jersey  with  po- 
table water.  The  commission  will  organ- 
ize at  once,  and  It  is  reported  that  Morris 
bberrerd.  Chief  Engineer,  Board  Street 
and  Water  Commissioners.  Newark.  wlU 
be  .ippointed  as  Chief  Engineer  of  this 
commission.  Estimated  cost  of  reservoir 
dam  and  pipe  line  is  about  $6,000,000. 

Lebanon,  Pa.— All  bids  opened  April  26 
by  Dan  M.  Sharp,  City  Clerk,  for  furnish- 
ing about  5000  ft.  of  12-in.  c.  i.  pipe  re- 
jected. 

New  Castle,  Pa.— Reported  local  water 
works  company  will  construct  a  20-ln. 
main  from  reservoir  to  Highland  Avenue 
Ulst.     J.   H.   Simpson,   Supt.  of  company. 

Blackstone,  Va.— Water  Improvement 
bonds  for  J25.000  will  be  sold  May  29  by 
town.     R.  B.  Stone.  Clk. 

Richmond,  Va.  —  The  Board  of  Alder- 
men approved  of  a  $2,000,000  bond  Issue 
for      following      improvements:  Public 

.schools,  buildings  and  sites.  $582,175;  Bin- 
ford  School  addition,  $50,000;  water  works 
?,H,T5-„»  'lOO.OOO;  water  works  mains, 
$108,000;  construction  of  sewers.  $200,000- 
North  Dock  Street  Improvements,  $25,000' 
city  storehouse,  $35,000;  Second  Police 
Station,  $33,000;  sidewalk  construction. 
$50,000,    etc. 

Wheeling,  W.  Va.— Election  to  be  held 
in  June  to  vote  on  bonds  for  a  filtration 
plant.     Address  City  Engineer. 

Lumberton,  N.  C— Water  and  light 
bonds  for  $30,000  will  be  sold  May  25,  by 
Board  Commissioners.  Ira  B.  Townsend 
Clk.  and  Treas. 

Athens,  Ga,— The  citizens  voted  $40,000 
bonds  for  extensions  and  improvements 
lo  water  works  system. 

Tallapoosa,  Ga.— About  $35,000  is  to  be 
spent  by  city  for  purchasing  and  improv- 
ing water   works. 

Mooreland,  Fla.— Citizens  voted  $25,000 
uonds  for  water  works  and  electric  light 
plant. 

Lake  Charles.  La.— Plans  completed  bv 
Bums  4  McDonnell.  Interstate  Bldg.". 
Kansas  City.  Mo.,  for  water  works  Im- 
provements, Including  new  pumping  plant 
machinery,  and  15  miles  of  mains;  esti- 
mated cost,  $160,000. 

Cleveland,  Ohio.— City  Board  of  Control 
rejected  all  bids  opened  April  25  for 
seamless  steel  tubing  for  water  works. 

Dayton,  Ohio.— See  "Sewerage  and 
Sewage  Disposal." 

^.'iS^fVr.'r.  Ofilo— A  2.000,000-gaI.  pump,  a 
12,O00,0O0-gaI.  standpipe  and  1640  lln.  ft. 
14-ln.  and  9,200  lin.  ft.  12-ln.  c.  1.  pipe. 
valves  and  boxes  will  be  Installed  for 
the  water  works,  costing  $33,000.  George 
Sw.-*"'S'*''™^15'"**'"-  New  Philadelphia, 
Ohio.  P.  W.  Hin.  Director  Public  Serv- 
ice. 

Hamilton,  Ohio.— City  Council  voted  to 
issue  $19,000  bonds  for  improvements  to 
Saa,  electric  light  and  water  works 
plants. 

Lima,  Ohio.— Contract  aeon  to  be  let 
for  constructing  water  works  Improve- 
ments.     Address    City    Engineer. 

PorUmouth,  Ohio.— City  reservoir  and 
f\on^  extension  bonds  for  $40,000  will  be 
sold. 

Tlltonsvllle,  Ohio.— Election  to  be  held 
to  vote  $30,000  bonds  for  constructing 
water  works  system.     Address  City  Clerk. 

Zanesvllle,  Ohio.— Citizens  April  25 
voted  $350,000  bonds  for  a  water  works 
C.    W.    Roach,    Service    Director. 

West  Lebanon,  Ind. — Constnictlon  of 
water  works  and  paving  streets  contem- 
plated.    Address  City  Clerk. 

Highland  Park  (P.  O.  Detroit.  Mich.), — 
Highland  Park  Council  engag<?d  W.  C- 
Head,  engineer  to  prepare  plans  and 
estimates  for  a  14.006.000-gal.  storage 
reservoir  and  filtration  plant  for  High- 
land Park  water  works  system;  cost 
about    $200,000. 


CONTRACTING  NEWS 

Of  Special  Interest  to  Engineers,  Contractors,  Builders  and 
Manufacturers  of  Engineering  and  Building  Supplies 


Aurora,  III.  —  Citizens  voted  $75,000 
bonds  for  improving  pumping  station.  A 
H.   Larue,   Supt.   Water  Department. 

Normal,  III. — Reported  election  to  be 
held  to  vote  $22,000  bonds  for  construct- 
ing water  worlds  and  sewer  improve- 
ments.    Address  City  Clerk. 

Whitefish  Bay,  Wis. — See  "Sewerage 
and  Sewage  Disposal." 

Hampton,  Iowa. — Citizens  voted  in 
favor  of  extending  and  repairing  water 
system.     Address  City  Clerk. 

Vinton,  Iowa. — Citizens  voted  $15,000 
bonds  for  water  works  improvement; 
bonds  to  be  sold  September  or  October. 
W.    E.    Klingerman,    City    Clerk. 

Detroit,  Minn.  —  Citizens  voted  $30,000 
tionds    to  extend   water  mains. 

Mora,  Minn. — Plans  being  prepared  by 
.1.  F.  Dniar,  Commercial  Bldg.,  St.  Paul, 
for  water  and  sewer  system. 

Osborne,  Kan. — Bonds  for  improving 
water  and  light  system,  amounting  to 
$15,000.  have  been  sold,  .S.  P.  Crampton, 
City   Clerk. 

Belwood,  Neb.  —  Alma  Engineering 
Works,  Omaha,  are  engineers  for  water 
works  to  cost  $8,000.  J.  P.  Delaney. 
Clerk. 

Bozeman,  Mont. — Water  bonds  for  $235.- 
000  will  be  sold  May  18  by  C.  A.  Speith. 
City.    Clk. 

Glendlve,  Mont. — Citizens  will  vote  May 
15  for  $65,000  bonds  for  filtration  plant. 
Burns  &  McDonnell,  Interstate  Bldg.. 
Kansas  City,  Mo.,  Engrs. 

Great  Falls,  Mont.— Bonds  for  $150,000 
will  be  sold  May  16  by  W.  H.  Harrison, 
City    Clk.,    for   water-filtration    plant. 

Bentonvlile,  Ark.  —  City  contemplates 
improving  water  works  and  lighting  plant 
to   cost  about   $25,000. 

Crowell,  Tex. — Citizens  voted  bond  is- 
sue for  constructing  water  works. 

Seattle,  Wash. — City  Council  has  in- 
definitely postponed  the  Installation  of 
water  mains  in  Bangor  and  other  streets 
at  a  cost  of  $43,654'.  L.  B.  Youngs.  Supt. 
Water   Works. 

Oregon  City,  Ore. — Commission  is  con- 
sidering building  of  a  reservoir  of  5,000,- 
000  gal.  capacity,  10.000  yd.  excav.,  1700 
cu.  yd.  concrete  and  70  tons  c.  i.  pipe. 
Nothing  definite  has  been  done  about 
matter.  Rands  &  White.  921  Electric 
I^uildlng,  Portland,   Engineers. 

Bell,  Cal. — ^Franchise  granted  by  Board 
of  Supervisors  to  Bell  Water  Co.  of  Bell 
to  construct  a  system  of  iron  screw  and 
steel  riveted  water  pipes  in  a  section 
southeast  of  the  city  to  supplv  w.Tter  for 
irrigation  and  domestic  purposes. 

Hollywood,  Cal. — The  City  Council  au- 
thorized issue  of  $1,020,000  water  bonds. 

San  Diego,  Cal. — City  Council  has  re- 
scinded former  action  in  awarding  con- 
tract for  furnishing  wood  stave  pipe  line 
and  will  ask  new  bids  about  May  18. 

St,  Hyaclnthe,  Que. — Contract  will  be 
let  about  June  1  by  City  Clerk  for  me- 
'  ban  leal  gravity  filtration  system  of  4,- 
000,000  gal.  dally  capacity,  including  co- 
agulation basins,  clear  water  reservoir, 
four  filters  buildings,  and  the  following 
pumps:  One  5-mdg  wash  water.  4-mdK 
domestic  service,  one  4-mdg  fire,  all  cen- 
trifugal, motor  driven.  Cost.  $75,000. 
Frederick  E.  Field,  Engineer,  383  Oxford 
Avenue,   Montreal,   Que. 

RIdgetown,  Ont. — Town  Council  pre- 
paring plans  for  extensions  to  water 
works  system,  including  connecting  up 
wells  and  laying  additional  mains;  cost 
$10,000.     Address  Mayor. 


BIDS    DESIRED. 

Boston,  Mass. — Until  May  15,  by  Edw. 
F.  Murphy,  Comr.  Public  Works,  for  lay- 
ing water  pipes  in  various  streets  In 
Brighton.  West  Roxbury  and  Hyde  Park. 

Hartford,  Conn.— Until  May  16,  by  the 
Board  of  Water  Commissioners  (C.  M.  Sa- 
ville.  Chief  Engr.),  for  the  furnishing 
and  erection  of  one  40-In.  to  42-in.  and 
two  60-in.  diameter  vertical  pressure  fil- 
ters, a  96-In.   diameter  pressure  coagula- 


tion tank,  pressure  reagent  and  coagulent 
feeders  and  appurtenances  in  connection 
with  the  Nepaug  reservoir  system. 

Brooklyn,  N.  Y.— Until  May  16,  by  Wil- 
liam Williams,  Commissioner  Water  Sup- 
ply, Gas  and  Electricity,  New  York,  for 
hauling  and  laying  water  mains  and  ap- 
purtenances in  Hicks,  West,  East  Tenth, 
Blast  Twenty-sixth  and  other  streets, 
Boio.   Brooklyn.     Security  $4,000. 

Brockton,  N,  Y,— Until  May  18  by  Board 
Village  Trustees  for  constructing  earth 
dam  with  appurtenances  on  East  Branch 
of  Slippery  Rock  Creek,  advertised  in  En- 
gineering Record.  Walter  McCuUoh,  Con- 
sulting Engr.,  Gluck  Bldg.,  Niagara 
Falls.     H.   M.  Fleming,  Village  Clk. 

Perry,  N.  Y.— Until  May  27  by  Board 
Village  Trustees  for  constructing  a  slow 
sand  filter,  pure  water  reservoir  and  ap- 
purtenances, advertised  in  Engineering 
Record.     O.   N.  Bolton,  Village  Clerk. 

Newark,  N.  J.— Until  May  23,  by  Board 
.Street  and  Water  Commissioners  (Morris 
R.  Sherrerd,  Ch.  Engr.),  for  furnishing 
and  delivering  and  putting  in  position  at 
South  Eighth  Street  Meter  Testing  Station 
Cnow  under  construction)  a  meter  testing 
apparatus,  a  device  for  testing  th«>  accu- 
racy of  water  meters  from  3  to  12  in.  in 
diam.  inclusive,  size  of  inlet  and  outlet 
pipes  being  6  in.  in  diam. 

McKeesport,  Pa.— Until  May  15,  by  City 
Council,  for  constructing  retaining  wall, 
bulkhead,  intake  and  pump  well,  with  su- 
perstructure in  connection  with  Monon- 
gahela  intake.  Leo  Hudson,  Consult. 
Engr.,  802  House  Bldg.,  Pittsburg. 

Wilmington,  Del.— Until  June  2  by 
Board  Water  Commissioners  for  con- 
structing a  7,500,000-gaI.  reservoir  at  Rod- 
ney and  Eighth  Streets,  advertised  in 
Engineering  Record.  Edgar  M.  Hoopes. 
,Ir.,   Chief  Engineer. 

Harbor  Beach,  Mich. — Until  May  15,  by 
W.  A.  Trescott,  City  Clerk,  for  one 
100,000  steel  tank  and  tower  90  ft.  to  bot- 
tom of  tank;  one  pump,  pumping  1000  gal. 
ner  minute;  two  boilers  100  h.p. :  H.  T. 
boilers  125  lb.  pressure.  James  J.  Ben- 
nett,  Water  Commissioner. 

Maywood,  III. — Until  May  15  by  Edward 
.1.  Thielen.  Village  Clk.,  for  improving 
water  works,  to  consist  of  900.000  gal. 
capacity  concrete  reservoir:  also  a  6000 
eal.  auxiliary  reservoir,  laying  water 
mains,  etc. 

Ft.  Madison,  Iowa. — Until  May  17.  by 
city,  for  constructing  a  1,000,000-gal.  con- 
crete reservoir.  Burns  &  McDonnell, 
Engrs.,  Interstate  Bldg.,  Kansas  City,  Mo. 

Chlsholm,  Minn. — Reported  desired  until 
May  20  for  constructing  water  works,  to 
consist  of  one  centrifugal  pump,  700  gal. 
per  min. :  one  centrifugal  pump,  electric 
motor,  800  gal.  per  minute.  C.  J.  Sulli- 
van, Supt.  Water  Works. 

Morris,  Minn. — Until  May  31,  by  City 
'Commission  for  C.  I.  water  pipe  and 
specials,  advertised  in  Engineering  Rec- 
ord.    S.   A.   Siverts,  Jr..  City  Manager. 

Red  Lake  Falls,  Minn. — Reported  desired 
until  May  15  for  extending  city  water 
mains,  hydrants,  etc.  Joseph  Perrault, 
City  Clk. 

St,  Paul,  Minn. — Until  June  5  by  Board 
Water  Conimi.s.sioners  for  furnishing  fol- 
lowing: Castings  and  small  pipe  connec- 
tions for  two  48  X  24  in.  Venturl  meters; 
c.  i.  pipe  and  special  castings  for  two 
coagulating  basins  and  their  appurte- 
nances and  a  30.000.000-gal.  high  service 
reservoir;  gate  valves  and  sluice  gates  for 
two  coagulating  basins  ini'l  a  30,000,000- 
eal.  reservoir;  all  other  materials  except- 
ing gate  valves,  sluice  gates,  meters,  etc. 
All  four  proposals  advertised  in  Engi- 
neering  Record. 

Commerce,  Okia, — Until  May  17,  by 
Hoard  of  Trustees,  for  furnishing  ma- 
<hinery,  etc.,  for  constructing  water  works 
including  C.  I.  Class  B.  pipe.  13.140  lin.  ft. 
4.  fi  and  8  In.,  11.660  lin.  ft.  2  and 
IVi  in.  w.  1.  pipe,  gate  valves,  hydrants, 
well,  reservoir,  power  pumps,  etc.  Ben- 
ham  Engineering  Company,  Engineers, 
Oklahoma  City,  Okla. 

Everett,  Wash. — Until  June  5,  by  city, 
for  water  works  Improvements,  including 
28  miles  of  flow  line,  two  river  crossings, 
rock    fill    dam    and    other    improvements; 


appro.simate  estimated  cost  $600,000. 
Advertised  in  Engineering  Record.  Burns 
&  McDonnell,  Interstate  Bldg.,  Kansas 
City,  Mo.,  Engrs.     Louis  Lesh,  City  Clerk. 

San  Diego,  Cal. — Until  May  17  (read- 
vertisement)  by  Allen  H.  Wright,  City 
(^lerk,  for  furnishing  material  and  con- 
structing approximately  23,700  lin.  ft.  36- 
in.  continuous  woodstave  pipe  line  be- 
tween Harvey  Diverting  Dam  and  con- 
necting with  pipe  line  from  Upper  Otay 
reservoir,  about  2000  ft.  south  of  Upper 
Otay  Dam,  including  10  6-in.  blowofts  and 
11  4-in.  valves,  saddles,  bolts,  gaskets, 
and  gate  valves.     Probable  cost  $55,000. 

Charlottetown,  P.  E.  I.— Until  May  20. 
by  R.  S.  &  W.  S.  Lea,  New  Birks  Bldg., 
Montreal,  Que.,  for  a  1,000,000-gal.  oil- 
driven  waterworks  pump. 

North  Bay,  Ont.— L'ntil  May  15  by  H.  J. 
McAuslan,  Town  Engr.,  for  approximately 
3730  ft.  of  4  and  6-in.  cast-iron  water 
mains  and  specials. 

Wallace,  Man.— Until  May  26,  by  Wm. 
Whiteford,  Secy.-Treas.,  for  concrete 
pipes  on  a  number  of  roads. 

Panama. — Until  May  26,  by  Major  Earl 
1.  Brown,  Corps  Engrs.  U.  S.  A.,  General 
Purchasing  Officer  Panama  Canal,  Wash- 
ington, D.  C,  for  Clr.  1039  wrought  iron 
and  steel  pipe,  meters,  etc. 

PRICES  AND  LETTINGS. 
iflndlcates  award  of  contract. 

y^Boston,  Mass. — Contract  awarded  U 
S.  Cast  Iron  Pipe  &  Foundry  Company, 
71  Broadway,  New  York,  N.  T.,  for  fur- 
nishing 116  tons  6-in.  flexible  joint  water 
pipes  for  water  service  of  Public  Works 
Department  at   $44   per   ton;    total  $5,060. 

♦  Holyoke,  Mass. — Contract  awarded  by 
Water  Commissioners  for  supplies  for 
water  works  as  follows:  To  Standard 
Cast  Iron  Pipe  &  Foundry  Co.,  of  Bris- 
tol, Pa.,  for  furnishing  1500  ft.  6-in..  1200 
ft.  8-in.  and  1400  ft.  10-in.  c.  i.  pipe,  at 
$30.68  per  ton;  special  castings  to  Mc- 
Hugh  Foundry  Co.,  of  Holyoke;  hydrants 
to  Norwood  Engineering  Co.,  Florence, 
Mass.;  for  wrought  iron  galvanized  pipe 
to  Holyoke  Valve  &  Hydrant  Co.  and 
Holyoke    Supply    Co.,    Holyoke. 

*New  York,  N.  Y, — Following  are  four 
lowest  bids  opened  April  25  liy  Board 
Water  Supply,  Municipal  Building,  for 
Contract  173,  furnishing  and  erecting 
fences  in  the  vicinity  of  Kensico  Reser- 
voir, towns  of  Mt.  Pleasant  and  North 
Castle,  Westchester  County:  William 
Heyman,  15  Exchange  Place,  Jersey  City, 
N.  J.,  $13,525  (awarded  contract);  C.  L. 
Dooley,  Inc.,  257  Adelphi  Street.  Brook- 
lyn, $13,694;  Muiford  Stow.  Higliland.  N. 
T.,  $14,072,  and  Kaufman  &  Garcey.  51 
Chambers   Street,    New   York,    $14,292. 

-^New  Brunswick,  N.  J. — Four  lowest 
bids  opened  May  9  by  city  for  a  6,000,000- 
gal.  filter  plant  submitted  by  Roberts 
Filter  Mfg.  Company,  Darby,  Pa.,  at  $77,- 
520.  Utility  Construction  Company.  New 
Brunswick.  $82,825;  American  Water  Soft- 
ener Company,  Philadelphia.  Pa..  $84,241. 
.Tnd  Suburban  Engineering  Company,  New 
York.  $87,737.  Four  lowest  for  40  x  85 
ft.  stand  pipe  (bids  opened  same  time): 
Chicago  Bridge  &  Iron  Works,  CHiIcago, 
111.,  $18,730:  Memphis  Steel  Conjpany, 
Greensburg,  Pa.,  $18,760;  Tippet  &  Wood, 
Phillipsburg,  Pa.,  $20.<fl8.  and  Hughes 
Foulkrod  Company,  Philadelphia.  Pa.. 
$21  ,870.     Asher  Atkinson,  City  Engineer. 

-A-Columbla,  S.  C. — Contract  for  con- 
structing high  velocity  rapid  sand  water 
nitration  plant  six  1,000,000-gal.  units 
awarded  N.  Y.  Continental  Jewell  Filtra- 
tion Co..  15  Broad  Street,  New  York.  N 
Y.,  at  $35,095.  John  McNeal.  City  Engi- 
neer. 

-A-Loulsvllle,  Ky.— Contract  for  fur- 
nishing 35  hydrants  awarded  K.  A. 
Barker,  Louisville,  and  5  hydrants  to  A. 
P.  Smith  Mfg.  Company,  East  Orange. 
N.  J.     D.  R.  Lyman,  City  Engineer. 

-^Cleveland.  Ohio. — Contract  awarded 
hv  Citv  Board  of  Control  to  William  Pat- 
is'on  Riipplv  Company,  215  St.  Clair  Ave- 
nue, for  6000  ft.  galvanized  steel  pipe  for 
city  water  works  at  $1,215.  (Bids  opened 
April    25.) 

MIddletown,  Ohio.— Following  are  lowest 
bids  opened  Mav  1  by  City  Commissioners 
for  pumps,  valves,  etc.:  Two  low-service, 
electrically  ilriven.  centrifugal  pumps. 
Dravo  Doyle  Co.,  Indianapolis.  $4,585: 
steam,  turbine-driven,  centrifugal  pump. 
United  Engineering  Co..  Chicago,  $7,654: 
horizontal,  cross-compound,  condensing 
pumping  engine.  Worthington  Pump  & 
^fachinel■y  Corp..  Cincinnati.  $11,975: 
steam,  turbine-driven,  centrifugal  pump. 
I'nited  Engineering  Co.,  Chicago,  111.. 
$7,654:  horizontal,  cross-compound,  con- 
densing pumping  engine,  Hooven  & 
Owens  Rentschler  Co..  Hamilton,  $16,470. 
Water  pipe,  (a)  per  ton.  (b)  total:  B.  &  S.. 
pipe,  (a)  $29.30.  (b)  $8  007;  B.  &  S.,  spe- 
cials,  (a)  $80,   (b)  $1,972:  flanged  pipe,  (a) 
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JSO.OOO,  (b)  $1,633;  flanged  specials,  (a) 
$150,  (b)  $3,168;  miscellaneous,  (a)  $125,  (b) 
$625:  total  $15,406;  Venturi  meter,  Dravo 
Doyle  Co.,  Indianapolis,  Ind..  $895;  valves. 
Flower  Stephens  Manufacturing  Co.,  De- 
troit, Mich.,  $1,215;  bell  and  valves,  .James 
B.  Glov.-  &  Sons,  Chicago,  111.,  $1,140; 
sluice  gates.  Flower  Stephens  Manufac- 
turing Co.,  Detroit,  Mich.,  $200.  Seabury 
Gould  Pollard,  Consulting  Engineer,  3432 
Hiirch  Avenue,  Cincinnati. 

^Warsaw,  III.— Contract  for  furnish- 
ing mains  awarded  Monie  &  Dunbar,  St. 
houis.  Mo.,  at  $6,683. 

•^Silver  Lake,  Minn. — Contract  for  con- 
structing water  works  (bids  opened  April 
13).  awarded  Badger  Construction  Com- 
pany,  Fargo,    N.   D.,  at  $21,998. 

St.  Paul,  Minn. — Lowest  bid  opened  re- 
cently by  city  for  furnishing  valves  for 
Water  Department,  submitted  by  Flower 
Stephens   Company   of   Detroit,   Mich. 

-ArWadena,  Minn. — Contract  for  extend- 
ing water  works  (bids  opened  May  1). 
awarded  Pastoret  Construction  Company, 
Duluth,  $9,761.     A.  C.  Murray,  Recorder. 

y^Aberdeen,  Wash. — City  has  rescinded 
former  action  in  awarding  stave  contract 
in  connection  with  water  works,  and  has 
again  awarded  said  contract  to  Pacific 
Lumber  Agency  of  Aberdeen  at  $25  per 
thousand,  in  all  about  2,000,000  ft. 

AColfax,  Wash. — Contract  awarded  by 
Council  for  furnishing  B'^  miles  of  12-in. 
c.  1.  pipe  to  complete  the  water  line  from 
Glenwood  Springs  to  Colfax,  U.  S.  Pipe  & 
Foundry  Company,  71  Broadway,  New 
York,  at  $41  per  ton,  f.o.b.  Colfax;  for 
laying  pipe,  to  Ristedt  &  Bragg,  Colfax, 
at  $9,076.  and  for  furnishing  leadite  to 
Crane  &  Co.,  Spokane,  at  $13,112  per  hun- 
dred. 

Seattle,  Wash.— P.  J.  McHugh,  Third 
Avenue  North  and  Mercer  Street,  sub- 
mitted lowest  bid  for  water  mains  and 
paving  in  Seventh  Avenue  North,  at 
$16,118. 

A-Berkeley,  Cal. — Contracts  for  an  ir- 
rigation and  water  supply  system  for 
Riverside  Citrus  Experiment  Station 
awarded  by  Trustees  University  of  Cali- 
fornia as  follows:  Concrete  reservoir  to 
Hudson  &  Shaw,  733  Central  Building, 
Los  Angeles,  at  $993;  also  pump  house, 
sump,  etc.,  at  $1,873;  pipe  lines  and  Irri- 
gation reservoir  to  Cresmer  Mfg.  Com- 
pany, Riverside,  at  $4,340  and  $392  re- 
spectively. R.  G.  Sproul,  Assistant  to 
Comptroller. 

^Pasadena,  Cal. — Contract  for  furnish- 
ing and  installing  a  deep  well  pump  with 
capacity  of  1078  gal.  per  minute  under  i. 
240- ft-  head,  for  municipal  water  depart- 
ment, awarded  International  Pump  Co.,  at 
$6,750  for  Worthington  pump. 

-A-San  Marino,  Cal. — Contract  for  con 
structing  reinforced  concrete  reservoir 
about  190  X  165  x  18  ft.,  not  Including 
timber  and  composition  roofing,  awarded 
to  Munoz  &  Munoz,  800  Centra]  Building, 
Los  Angeles,  at  $16,119.  Mayberry  & 
Parker,  Engineers,  Pacific  Electric  Build- 
ing; Huntington  Land  &  Improvement 
Company,  Pacific  Electric  Building,  Los 
Angeles,    owner. 

AColllngwood,  Ont. — Contract  awarded 
by  Council  to  Turbine  Equipment  Com- 
pany, Toronto,  for  new  water  works 
pumping   machinery   to   cost    $35,000. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED   WORK. 

Peabody,  Mass.  —  Street  and  sewer 
bonds  for  $30,000  sold.  Address  Town 
Clerk. 

Qulncy,  Mass.— City  sold  $35,000  sewer 
bonds. 

New  Haven,  Conn. — Repeated  estimate 
of  cost  of  a  sewage-disposal  system  for 
city  is  $500,000.  Mayor  Ricf)  is  Chmn.  of 
Joint  Committee  on  Sewers  and  Sanita- 
tion of  Bd.  of  Aldermen. 

Nyack,  N.  Y.  —  Sewer  bonds  recently 
siold  are  refunding  bonds,  no  new  work 
contemplated. 

Bernardsvllle,  N.  J. — Construction  of 
sewage-disposal  plant  in  Bernards  Town- 
ship contemplated.  Address  Bd.  of 
Health. 

Paterson,  N.  J. — The  Towns  of  Hale- 
don  and  Prospect  Park  applied  to  Bd.  of 
Finance  to  join  in  Passaic  Valley  trunk 
sewer   project. 

Carbondale,  Pa.— Hendricks  Mfg.  Com- 
pany considering  installation  of  disposal 
plant. 

Pittsburgh,  Pa. — Finance  Committee  of 
("ity  Council  approved  Council's  ordi- 
nances providing  $350,000  bond  issue  for 
.storm  sewer  in  Nile  Mile  Run  and  for 
widening,  straightening  and  improving 
Saw   Mill  Run. 

Pottsvllle,  Pa. — City  Council  will  en- 
gage an  engineer  to  prepare  plans  for  a 
sewerage  system. 


Quakertown,  Pa. — The  Borough  Council 
voted  to  construct  a  sewage  disposal 
plant. 

Richmond,  Va. — See  "Water  Works." 

Fulton,  Ky. — Surveys,  plans  and  speci- 
fications being  made  by  Frank  L.  Wilcox, 
Consulting  Engineer,  St.  Louis,  Mo.,  for 
sewers, 

Dayton,  Ohio. — Contract  soon  to  be  let 
for  constructing  Dry  Hollow  Creek  Run 
sewer,  to  cost  $160,000.  F.  O.  Elchel- 
berger.   City   Engineer. 

Dayton,  Ohio,  —  $465,000  water,  sewer 
and  street  improvements  bonds  have  been 
sold.     Address  Director  Public  Service. 

Cambridge,  III. — Contract  to  be  let  soon 
after  May  25  by  city  for  constructing 
sewer  system,  including  6%  miles  of  8,  10 
and  12-in.  vitr.  pipe,  cost  $43,000.  H.  G. 
Stokes,  City  Engineer,  Kewanee,  may  be 
able    to   give    information. 

Whitefish  Bay,  Wis.— Edward  F.  Leidel, 
Milwaukee,  has  prepared  plans  for  a 
sewer  and  water  system  costing  $200,000. 

Dubuque,  lovi/a. — Ralph  P.  Melendy, 
Asst.  County  Engineer,  engaged  to  pre- 
pare plans  and  estimates  of  cost  of  con- 
structing a  sewer  system  for  East 
Dubuque. 

Mora,  Minn. — See  "Water  Works." 

Ellis,  Kan.— The  city  sold  $31,000  bonds 
and  will  construct  sewer  system.  Ad- 
dress City  Clerk. 

Wymore,  Neb. — City  Council  consider- 
ing constructing  sewer  system;  cost  $25,- 
000. 

Bozeman,  Mont. — Sewer  bonds  for  $70,- 
000  will  be  sold  May  IS,  by  C.  A.  Speith, 
City  Clk. 

Harlowton,  Mont. — Sewer  bonds  for 
$25,000  will  be  sold  May  22,  by  S.  K. 
Campbell,  City  Clk.  Geo.  Baker,  City 
Engr. 

Kansas  City,  Mo. — Following  bonds  are 
to  be  sold:  $75,000  for  purchase  of  land 
and  erection  of  buildings  at  Municipal 
Farm;  $100,000  for  improving  city  sewer 
system;  $200,000  tor  bridges  and  viaducts; 
$200,000  for  approaches  to  Twelfth  Street 
viaduct;  $200,000  for  improvements  to 
parks  and  parkways;  $250,000  for  con- 
structing Twenty-third  Street  viaduct; 
$25,000  for  Chestnut  Avenue  traffic  way: 
$100,000  for  Blue  Valley  sanitary  sewer. 
.Address   Mayor. 

Amarlllo,  Tex. — It  is  proposed  to  con- 
struct 3  miles  of  6  and  8  in.  sewers  at 
a  cost  of  $5,000  and  a  septic  tank  to 
cost  $5,000  additional.  Contract  will  be 
let  about  June  10.  M.  H.  Hardin,  City 
Manager. 

Corslcana,  Tex. — Contract  will  be  let 
this  summer  for  about  $10,000  worth  of 
sewer  improvements  and  disposal  plant, 
an  additional  $10,000  including  sludge 
beds,  etc. 

Austin,  Tex. — City  Commission  approved 
resolution  providing  for  construction  of  a 
storm  sewer  on  Little  .Shoal  Creek  and  ap- 
propriating $.')0,000  for  tlie  improvement. 

Cameron,  Tex. — Plans  to  be  submitted 
to  State  Sanitary  Engineering  Depart- 
ment for  a  sewage  disposal  plant.  M.  H. 
Pailey,    City    Secretary. 

Gainesville,  Tex. — State  Sanitary  Engi- 
neering Department  considering  plans 
for  a  sewage  disposal  plant  proposed  in 
this  city  by  the  Gainesville  Sewer  Com- 
liany    fA.   J.    Scott,    Manager). 

Jefferson,  Tex. — Contract  soon  to  be  let 

liir  a  .sewage  disposal  plant.  George 
.Niedemyer,  Secy.  Jefferson  Sewer  Com- 
p;in.v. 

Kerens,  Tex.  —  O'Neill  Engineering 
Company.  Dallas,  preparing  plans  for  a 
.-ewage  disposal  plant  and  sewer  system. 

Palestine,  Tex. — Plans  under  consider- 
ation for  a  sewage  disposal  plant.  G.  A. 
w  right.  Mayor. 

San  Angelo,  Tex. — Plans  being  prepared 
for  a  sewage  disposal  plant  for  San  An- 
gelo Sewer  Company  (C.  C.  Kirkpatrick, 
President). 

Seguin,  Tex. — Revised  map  of  proposed 
improvements  to  sewerage  system  com- 
pleted; cost  $35,000.  Bartlett  &  Rainey, 
Engineers. 

Tyler,  Tex. — City  has  purchased  pres- 
ent sewer  system  and  is  having  plans 
prepared  by  Bartlett  &  Ranney,  San  An- 
tonio,  for  improvements. 

Wharton,  Tex. — Plans  being  prepared 
for  a  sewage  disposal  plant.  G.  S.  Gor- 
don,  Mayor. 

Folsom,  Cal.— C.  G.  Gillespie,  Chief  En- 
gineer State  Board  of  Health,  Sacra- 
mento, estimates  cost  of  constructing  a 
sewer  system  in  Folsom  at  $20,000. 


near  Andrews  Square,  South  Boston,  or 
at  Stock  Yards  of  Transit  Commission, 
at   C   and   Cynher   Streets,   Boston. 

Hartford,  Conn.— Until  11  A.  M.,  May  16, 
by  the  Board  of  Contract  and  Supply,  for 
a  section  of  24-inch  tile  and  cast  iron 
sewer  in  Grove  Street.     Bond  for  $2,000. 

Waterbury,  Conn. — Reported  desired 
until  May  16,  for  constructing  sewers  In 
several  streets.     R.  A.  Cairns,  City.  Engr. 

Blnghamton,  N.  Y.— Until  May  24  (re- 
advertisement),  by  Board  of  Contract 
and  Supply,  for  constructing  Section  No.  1 
of  the  main  intercepting  sewer,  advertised 
in  Engineering  Record.  W.  Earl  WeUer, 
City  Engineer. 

New  York,  N.  Y.— Until  May  17,  by 
Marcus  M.  Marks,  President  Manhattan 
Borough,  for  alterations  and  improve- 
ments to  sewers  in  151st  Street,  Park 
Avenue,  West  Side,  receiving  basins  In 
Bradhurst  and  Eleventh  Avenues,  Se- 
curity,  $12,100. 

Yonkers,  N.  Y.— Until  May  15.  by  Board 
Contract  &  Supply  (Edw.  P.  Walsh, 
Secy.),  for  constructing  sewers  in  Forest 
and   Sedgwick   Avenues. 

Newark,  N.  J. — Until  May  31  by  Passaic 
Valley  Sewerage  Commissioners,  Essex 
Bldg.,  Newark,  for  constructing  Southerly 
portion  of  Section  27  of  Kearney,  Har- 
rison, Newark  Branch  Intercepting  Sewer, 
advertised  in  Engineering  Record.  Wm. 
M.  Brown,  Ch.  Eng. 

Westfield,  N.  J.— Until  May  27  by  Town 
Council  for  constructing  a  relief  sewer 
advertised  In  Engineering  Record. 
Charles  Clarke,  Town  Clk. 

Hazleton,  Pa.— Until  May  20,  by  B.  E. 
Voungman,  City  Engineer,  for  constructing 
uncompleted  portion  of  sewer  system  re- 
quiring 400  ft.  3  ft.  6  in.,  900  ft.  4  ft.,  200 
lin.  ft.  4  ft.  6  in.  and  1100  lin.  ft.  24  In. 
sewer  pipe;   appropriation  $22,000. 

Princeton,  Ind. — Reported  desired  until 
May  15,  for  constructing  8500  ft.  6  and 
S-in.  tile  sewers.    H.  J.  Toole,  City  Engr. 

Qraysvllle,  III. — Until  May  15  by  city 
for  constructing  a  sewer  system  estimat- 
ed to  cost  $20,769.95,  advertised  In  Engi- 
neering Record.  Paul  R.  Blood,  Public 
Engineer. 

Marshall,  III. — Reported  desired  until 
June  1,  for  constructing  nine  blocks  of 
sanitary  and  storm  sewers.  J.  W.  Lewis, 
Chmn.   Board   Local  Improvements. 

Appleton,  Wis. — Reported  desired  until 
May  17,  E.  L.  Williams,  City  Clk.,  for 
constructing  sewers  In  Meade,  Lawe. 
Washington  and  other   streets. 

Montlcello,  Wis. — Reported  desired  until 
June  1,  by  Village  Council,  care  of  Dr. 
Bloomer,  for  constructing  sewers  and  dis- 
posal plant,  to  include  Imhoff  tank.  W. 
G.  KIrchofter,  Engineer,  24  North  Carroll 
Street,   Madison. 

Lake  View,  Iowa. — Until  May  15  (re- 
advertisement),  by  City  Clerk,  for  con- 
structing sewers  and  sewage  disposal 
plant.  Brice  &  Standevin,  430  Bee  Build- 
ing,  Omaha,    Neb. 

Ottumwa,  Iowa. — Until  May  15,  by  W.  J. 
Berry,  Commissioner  Street  &  Public  Im- 
provements for  sewers,  salt  glazed  vltr. 
clay  pipe,  or  Standard  Portland  cement 
concrete,  in  portions  of  Sheridan  Avenue, 
South  Willard  and  other  streets. 

Anoka,  Minn.— Until  May  18,  by  City 
Commission,  for  constructing  sewage 
treatment  plant,  consisting  of  settling 
tank,  sludge  bed  and  appurtenances,  etc., 
38,628  lin.  ft.  8  to  20  in.  sanitary  sewers, 
2678  ft.  8  to  36  in.  double  sewers,  85  man- 
holes, flushtanks,  lampholes,  etc.  L.  P. 
Wolff,  Consulting  Engr.,  St.  Paul;  Henry 
Lee,    City   Clerk. 

AInsworth,  Neb. — Reported  desired  until 
May  15,  by  T.  Ritter,  (Sity  Clerk,  for  con- 
structing sewers.  Bruce  &  Standeven. 
Engineers,   430  Bee  Building,  Omaha. 

Greybull,  Wyo, — Reported  desired  until 
May  19,  for  constructing  main  and  lateral 
sanitary  sewers,  Imhoff  tank,  etc.  H. 
Higgins,   Town   Clk. 

Myrtle  Point,  Ore.— Until  May  22,  by 
City  Clerk,  for  constructing  sewera^ 
system,  involving  24,366  lin.  ft.  6,  10  and 
12  In.  sewer  pipe,  manholes,  basins,  and 
34    lampholes,    etc. 


pipe,  14,791  ft.,  27  to  54  in.,  to  Lock  Joint 
(."ojicrete   Pipe   Company,   at   $48,510. 

♦Contracts  for  constructing  sewers 
awarded  as  follows  (bids  opened  April 
14  by  Board):  Section  III— Riverside 
laterals  and  Oceola  Street  sanitary  sewer, 
Meshier  &  Flynn,  at  $45,919;  Section  IV — 
Storm  sewers  In  Eleventh,  Barrs,  Main 
and  Newman  Streets,  to  Bryan  &  Com- 
pany of  Jacksonville,  at  $28,657;  also 
Section  V — Howard  Avenue  sanitary 
sewer  and  Section  VII — Henry  Swift, 
Georgia,  Duval  and  Fairfield  Streets, 
storm  sewers  at  $30,101  and  $58,850  re- 
spectively and  Section  VI  Liberty  Street 
storm  sewer,  Meshier  &  Flynn,  $31,935. 

Sections  I  and  II,  sanitary  and  storm 
sewers,  rejected  and  new  bids  opened 
May   12. 

-^Cincinnati,  Ohio.— City  Board  of  Con- 
trol awarded  contract  for  laying  vitrified 
pipe  sewer  in  Draper  Street  to  John  B. 
McLane  &  Co..  620  East  Fourth  Street, 
at  $16,709. 

♦Xenia,  Ohio. — Contract  awarded  Bai- 
ley &  Rhodes,  Kent,  for  constructing 
a  sewage  disposal  plant  at  $55,050.  .1.  p. 
Shumaker,   City  Engineer. 

ANorthwood,  Iowa. — Contract  for  27,581 
lin.  ft.  pipe  sewers,  etc.,  awarded  Se- 
curity Bridge  Company,  Minneapolis, 
Minn.,  at  $20,999.  J.  E.  Armundson.  City 
Clerk. 

-A-Lake  Crystal,  Minn. — Contract  for 
constructing  sewers  (bids  opened  May  1) 
awarded  A.  A.  Dobson,  310  First  Natl. 
Bank  Bldg..  Lincoln.  W.  P.  Cobb.  City 
Clerk. 

ArHouston,  Tex.  —  Contracts  recuin- 
mended  for  award  as  follows:  Sewers  on 
Leeland  Avenue  and  on  MIlby  Street  to 
Horton  &  Horton,  Houston,  at  $12.,=i00; 
for  three  centrifugal  pumps  in  connection 
with  sewage  disposal  plants,  first  two  to 
cost  $5,600  each,  and  other  $3,000.  to 
Goulds  Mfg.  Co.,  Seneca  Falls,  N.  Y. 

-AVictorla,  Tex. — Following  are  3  lo\\eat 
bids  opened  by  City  Council  May  1  for 
constructing  sewage  disposal  plant:  Dallas 
Lime  &  Gravel  Co.,  Dallas,  $24,668;  Depew 
&  Ranney,  San  Antonio,  $27,212,  and  True, 
heart  &  Jackson,  San  Antonio,  $25,097. 

■^Richmond,  Cal. — Contract  for  grad- 
ing and  constructing  sewer  system  in 
Canal  Sub-Division  for  Richmond  Canal 
&  Land  Co.  (H.  W.  Wernse.  Secy.), 
awarded  to  Richmond  Dredging  Co., 
Richmond,   at  about  $80,000. 

itOaden,  Utah. — Contract  for  constiuci- 
Ing  pipe  sewers  in  Sewer  District  Nos  130 
and  132  awarded  Green  Engineering  & 
Construction  Co.,  Tooele.  Utah.  Walter 
Rieley,  City  Recorder. 


BRIDGES 


BIDS     DESIRED. 

Biddeford,  Me.— Until  May  29,  by  Board 
Municipal  Officers  tor  constructing  rein- 
forced concrete  egg-shaped  sewer,  adver- 
tised in  Engineering"  Record.  Leopold  A. 
Girard,  Mayor;  W.  C.  Bigelow,  Engr.,  5 
.Smith  Bldg. 

Boston,  Mass. — Until  May  16,  by  Bos- 
ton Transit  Commission,  15  Beacon  Street 
(B.  Leighton  Beal,  Secy.),  for  about  3650 
lin.   ft.   sewer  pipe,   8   to  20  In.,   delivered 


PRICES  AND  LETTINQS. 
iflndicatea  award  of  contract. 

-A-Ridgefield,  N.  J. — Contract  for  con- 
structing sewer  system  and  sewage  dis- 
posal plant  (bids  opened  April  19) 
awarded  Cavanagh  Contracting  Com- 
pany, 150  Nassau  Street,  New  York,  $87,- 
617;  Charles  Ippolito,  Orange,  N.  J., 
$10,300.     C.   B.   Wilson,   Clerk. 

.^Jacksonville,  Fla. — Contracts  for  fur- 
nishing materials  (bids  opened  April  14 
by  Board  Bond  Trustees)  awarded  as 
follows:  Vitr.  sewer  pipe,  21,044  ft.,  8 
to  24  In.,  and  1500  8x5  Y's,  to  Macon 
Sewer  Pipe  Works,  $15,984';  C.  I.  pipe, 
9314  lin.  ft.,  8  to  24  In.,  five  tons  specials, 
to  U.  S.  Cast  Iron  Pipe  &  Foundry  Com- 
pany of  Birmingham,  Ala.,  at  $18,893;  C. 
I.  culvert  pipe,  2283  ft.,  16,  8,  24  and  36 
in.,  to  American  Casting  Company  of 
Birmingham,     Ala.;     reinforced    concrete 


PROPOSED  WORK. 

New  London,  Conn. — Yates  &  Yates. 
.120  Broadway,  New  York,  engaged  as  con- 
sulting engineers  for  the  county  of  New 
London,  to  design  and  supervise  construc- 
tion of  a  highway  bridge  across  NIantic 
River  to  replace  bridge  condemned  by 
War  Department.  Proposed  bridge  will 
have  one  bascule  span,  and  several  re- 
inforced concrete  spans,  tot.al  length,  in- 
<-luding  fill  approaches  at  eitlier  end  is 
approximately  600  ft.  Contract  will  prob- 
ably be  let  this  summer. 

Mayfield,  Pa. — Construction  of  a  bridge 
over  Lackawanna  River  In  Mayfield  cost- 
ing $10,000  has  been  recommended  by  the 
Jury.  Address  Gomer  Davis.  Cleric 
Courts. 

Unlontown,  Pa. — County  Commissioners 
approved  plans  for  a  railroad  bridge  to  be 
constructed  by  Pittsburgh  &  Lake  Erie 
\X.  R.  over  Dickerson's  Run.     Cost  $30,000. 

Ocean  City,  Md. — A  bridge  is  to  be 
constructed  at- a  cost  of  $50,000  at  Ocean 
City,  by  County  Commissioners,  Snow  Hill, 
and  the  State  Road  Commission,  Balti- 
more. 

Ft.  Lauderdale,  Fla. — See  "Paving  and 
Roads." 

Birmingham,  Ala. — Plans  completed  by 
Julian  Kendrick,  City  Engineer,  for  pro- 
posed viaduct  contemplated  at  Twenty- 
first  Street. 

Lake  Charles,  La.— See  "Hydraulic 
Construction    and    River   Improvements." 

Cincinnati,  Ohio. — Board  of  County 
Commissioners  ordered  plans  and  sp^l- 
Hcations  for  two  bridge  improvements  on 
the  Springfield  Pike.  County  Surveyor 
Wm.  Boeh  estimates  cost  of  the  new 
bridge  over  the  west  fork  of  Milk-reek, 
at  Woodlawn.  is  $40,000.  Springfield  Pike 
is  to  be  part  of  Dixie  Highway,  and  be- 
cause the  bridge  wUl  eliminate  a  danger- 
ous curve  the  State  Highway  Commis- 
sion will  pay  half  the  cost.  The  widen- 
ing of  bridge  at  C.  H.  &  D.  crossing, 
Hartwell,  to  permit  a  60-ft.  roadwav:  cost 
$85,000.  The  Board  will  issue  bonds  to 
pay  the  County's  share  of  these  improve- 
ments. 

Burnet,  Tex. — Attorney  General  has 
approved  Burnet  County  bridge  bonds 
amounting  to  $10,000. 
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Fort  Worth,  Tex. — State  Reclamation 
Department,  Ausiin,  has  approved  plans 
for  a  highway  bridge  to  be  constructed 
across  Trinity  River  at  Park  Street.  H. 
B.  Hayes,  County  Engineer,  Fort  Worth. 

Washington. — The  state  and  Northern 
Pacific  Ry.  Co.  will  build  concrete  bridge 
800  ft.  long,  with  22  ft.  clearance  above 
tracks,  where  Pacific  Highway  crosses 
railway  tracks  at  Xisquallv.  Estimated 
cost  $20,000.  James  Allen,  State  Highway 
Engineer.  Olympia. 

Portland,  Ore. — .\  concrete  arch  viaduct 
Is  to  be  erected  over  tracks  of  the  Oregon 
Electric  Ry.  at  Miltonomah  Station  at  a 
cost  of  »17.000.  C.  H.  Purcell.  Engineer, 
504  Court  House:  J.  Knowles,  Chief  Clerk. 

Santa  Ana,  Cat. — Election  June  6  to 
vote  $6,000  bonds  for  constructing  bridge 
over  Santiago  Creek,  at  North  Flower 
Street.    Address  City  Clerk. 

.  Holbrook,  Ariz.— Bridge  bonds  for  $63.- 
000  have  been  sold.  Proceeds  to  be  used 
to  construct  steel  highway  bridges.  D. 
M.  Moss,  Clerk  Board  of  Supervisors. 

Ennlsklllen,  Ont. — Michigan  Central 
Ry.  (W.  Williams,  St.  Thomas.  Supt.  of 
Bridges)  Is  preparing  plans  for  a  201-ft. 
steel  and  concrete  bridge  to  cost  $50,000. 

Malahide,    Ont. — Contract  soon     to    be 

let  for  constructing  a  300-ft.  steel  bridge, 

to  cost  $50,000.  Engineer  Bell,  Court 
House,    St.    Thomas. 

BIDS    DESIRED. 

Clarksburg,  Mass.— Until  May  16,  by 
State  Highway  Commission  (Wm.  D. 
Sohier.  Chmn.),  Boston,  for  construct- 
ing concrete  bridge  69  ft.  span,  on  state 
highway  in  town  of  Clarksburg. 

Providence,  R.  I. — Until  May  17,  by  State 
Board  Public  Roads,  Providence,  for  re- 
placement of  State  Bridge  No.  117,  "Whip- 
ple Bridge,"  near  village  of  L«nsdale,  ad- 
vertised in  Engineering  Record. 

Woonsocket,  R.  I.— Until  May  23,  by 
Board  of  Alderman  (Contract  1)  for  con- 
structing reinforced  concrete  bridge  over 
Mill  River  at  Social  Street,  and  Contract 
2,  bridge  on  Cumberland  Street  over 
Peters  River,  advertised  In  Engineering 
Record.  Frank  H.  Mills,  Mills  City,  City 
Engineer. 

New  York,  N.  Y.— Until  May  16,  by  De- 
partment of  Bridges  (F.  J.  H.  Kracke, 
Comr. ),  for  furnishing  and  delivering  cre- 
osoted   wood  block. 

Freehold,  N.  J.— Until  May  19,  by 
Board  Chosen  Freeholders,  Monmouth 
County  (C.  E.  Close,  Clk.)  for  furnishing 
material  and  constructing  a  reinforced 
concrete  bridge  in  Township  of  Holmdel. 
Monmouth  County.  Geo.  D.  Cooper,  Co. 
Engr.,  Red  Bank. 

Brockport,  Pa. — Until  May  26,  by  Board 
County  Supervisors  (I.  D.  Kerns,  Secy.) 
for  constructing  a  50-ft.  span  with  a  16- 
ft.  roadway  bridge,  with  concrete  floors 
and  concrete  foundations. 

Warren,  Pa. — Until  May  31  by  County 
Commissioners  at  Warren  for  construct- 
ing a  concrete  bridge  over  Allegheny 
River  at  Warren,  advertised  in  Engineer- 
ing Record.  Luten  Engineering  CompanK, 
Calder    Building,    Harrisburg,    Engineers. 

Clifton  Forae,  Va.— Until  May  18,  by 
Supt.  Public  Works,  for  constructing  re- 
inforced concrete  bridge  for  a  deck  girder 
bridge  with  two  piers,  total  length  of 
bridge  104  ft.  over  all,  with  18-ft.  road- 
way, 4-ft.  walk.  T.  P.  Halloran.  Chmn. 
Finance  Committee. 

Hartford,  W.  Va.— Until  June  2,  by  Clk. 
County  Court.  Point  Pleasant,  for  con- 
strucing  a  reinforced  concrete  viaduct 
at  Hartford.  R.  P.  Davis,  Bridge  Engi- 
neer,  State  Road  Bureau,  Morgantown. 

Atlanta,  Ga.— Until  May  19,  by  W.  E. 
Chambers.  Purchasing  Agent,  for  con- 
structing reinforced  concrete  bridge  and 
earth  approach  of  Piedmont  Park  Boule- 
vard Bridges. 

Until  May  19,  by  W.  E.  Chambers,  Pur- 
chasing Agent,  for  painting  iron  and  steel 
bridges. 

Washington,  Ga.— Until  May  23  by 
County  Commissioners  at  Washington, 
for  constructing  a  bridge  over  Little 
River,  11  miles  from  Washington,  between 
counties  of  Wilkes  and  McDuffle,  to  have 
two  rubble  abutments,  20  ft.  high,  resting 
on  piles,  and  one  110-ft.  steel  span  16-ft. 
roadway.  Searcy  B.  Slack,  Engineer, 
Good  Hoads  Department,  University  of 
Georgia,   Athens. 

Elyrla,  Ohio.— Until  May  25,  by  Board 
County  Commissioners  (F.  L.  Elienberg- 
er,  Clk.).  for  constructing  superstructure 
of  the  Beaver  Creek  Culvert,  No.  3-22,  In  • 
Black  River  Township,  to  consist  of  steel 
trusses,  creosoted  wood  block  floor,  84-ft. 
pony  truss  and  18-ft.  roadway.  Estimate 
cost  $3,661.  Also  separate  bids  for  sub- 
structure stone  or  1:3:5  concrete  sub- 
foundation  woodpillng.  Estimated  cost 
$3,699.     E.   P.   Crosse,  Co.  Surv. 

Mt.  Gllead,  Ohio. — Reported  desired  un- 
til May  26.  by  C.  O.  Higgins.  Co.  Aud.. 
for  substructure  and  superstructure  of 
Rule  bridge,  between  North  Bloomfield 
and  Congress  Townships. 

St.  Clalrsvllle,  Ohio.— Until  May  29,  by 
Bert  W.  Hopkins.  Co.  Aud..  for  furnish- 
ing  material  and  constructing  one  con- 
crete top  and  one  concrete  abutment  and 
repair  of  one  abutment  for  bridge  over 
Moore's  Bun  in  West  Wheeling,  to  be  20 
ft.   span  with   34^4-ft.  roadway. 


Benton  Harbor,  Mich. — Until  May  18,  by 
M.  Z.  Jones.  Benton  Harbor,  for  construct- 
ing superstructure  and  substructure  of 
two-span  concrete  bridge  over  Paw  Paw 
River,  between  Benton  Harbor  and  Town- 
ship of  Benton,  length  150  ft.;  cost  $12,000. 

East  Peoria,  III.— Until  May  17,  by  Na- 
tional Bank,  East  Peoria,  for  constructing 
steel  superstructure  on  reinforced  concrete 
abutments  in  Fondulac  Township,  Taze- 
well County,  111.  Cost,  $7,240.  Frank  S. 
Cook,  County  Supt.  of  Highways,  Mack- 
inaw. 

Jollet,  III.— Until  May  18  by  County 
Superintendent  of  Highways.  Joliet,  for 
ronstructing  a  reinforced  concrete  bridge 
between  Felix  Township,  Grundy  County, 
and  Wilmington  Township,  Will  County. 
Cost,    $3,080. 

Duluth,  Minn.  —  Reported  desired  until 
May  20  for  constructing  bridges  as  fol- 
lows: 126-ft.  steel  bridge  over  St.  Louis 
River,  Township  53;  180-ft.  steel  bridge 
over  Little  Forks  River,  on  Eden  Road, 
Township  63.     J.  O.  Walker,  Co.  Aud. 

Stanton,  Minn. — Reported  desired  until 
May  17  for  constructing  a  50-ft.  concrete 
through  girder  span,  18-ft.  roadway  bridge 
over  Canon  River,  in  town  of  Stanton. 
C.  H.  Meyer.  Co.  Aud.,  Red  Wing. 

Haytl,  S.  D. — Until  June  6  by  Board 
County  Commissioners  (David  Sour, 
Chmn.)  for  all  bridges,  abutments  and  re- 
pairs to  bridges,  as  required  by  county, 
for  ensuing  six  months.  Guy  Obson,  Co. 
Aud. 

Richmond,  Tex.  —  Until  May  19  by 
County  Commissioners  for  constructing 
bridge  over  Big  Creek.  W.  I.  McFarlane, 
Co.  Judge. 

Waco,  Tex. — Reported  desired  until  May 
15  by  John  Dollins,  Mayor,  for  painting 
and  reflooring  the  iron  bridge  over  Brazos 
River  at  foot  of  Washington  Street. 

Lawton,  Okia,— Until  May  25,  by 
Charles  Critches,  County  Clerk,  for  con- 
structing steel  b-idges  with  concrete 
abutments. 

Seattle,  Wash.— Reported  desired  until 
May  22.  by  Bryon  C.  Phelps,  Co.  Aud.,  for 
constructing  Fall  City  bridge,  center  span 
to  be  100  ft.  with  two  95  ft.  spans,  and 
flu  approach.  Probable  cost  $95,000.  A. 
P.  Denton,  Co.  Engr. 

Ottawa,  Ont. — Until  May  16  by  Secre- 
tary Board  Control  for  superstructure  of 
Pretoria  Avenue  bridges.  F.  C.  Askwith, 
Act.  City  Engr. 

Wallace,  Man, — Until  May  26,  by  Wm. 
W'hiteford,  Secy.  Treas.,  for  construct- 
ing 20  ft.  and  25  ft.  concrete  bridges  and 
one   concrete  culvert. 

PRICES  AND  LETTINGS. 
itindicates  award  of  contract. 

■^Boston,  Mass. — Contract  awarded  Mc- 
Clintic  Marshall  Company.  Pittsburgh, 
Pa.,  for  3000  tons  of  steel  for  bridges  at 
Boston. 

'A'Massachusetts. — Contract  awarded  by 
State  Highway  Commissioner,  Boston, 
for  constructing  single-span  highway 
bridge  over  northern  branch  of  Hoosac 
Itiver,  at  Red  Mills,  in  Clarksburg  Town- 
ship, to  J.  L.  Horton,  Springfield,  at  $12,- 
000.  .         »     . 

Philadelphia.  Pa.  —  Following  bids, 
opened  April  28,  by  Department  of  Public 
Works,  for  constructing  steel  bridge  on 
line  of  Godfrey  Avenue,  for  tracks  of 
P.  R.  Ry.  Co.,  at  Fern  Rock:  Brown-King 
Construction  Co.,  Harrison  Block,  at 
$109,154;  Robert  Lombard!,  Betz  Block, 
$122,500;  A.  L.  Carhart,  Hale  Block, 
SI  24,000,  and  Thomas  F.  Rellly,  1616 
Thompson  Street,   $125,800. 

-^Mlami,  Fla. — We  are  officially  in- 
formed that  contracts  for  constructing 
the  two  reinforced  concrete  bridges  over 
Miami  River,  one  at  Twelfth  Street  and 
one  at  Avenue  D  were  awarded  M.  F. 
Comer,  700  Water  Street,  Toledo,   Ohio. 

-^Dayton,  Ohio.  —  Pacific  Bridge  Co., 
Portland,  Ore.,  authorized  by  City  Trus- 
tees to  sublet  contract  for  constructing 
Fifth  Street  bridge  to  Hackedora  Con- 
tracting Co.,  Indianapolis,  Ind. 

tkrlMlnol*. — Contract  for  constructing  the 
Slough  Bridge  in  Peru  Township,  La 
Salle  County,  awarded  by  State  Highway 
Commission,  Springfield,  to  Wausau  Iron 
Works.  Wausau,  Wis.,  at  about  $13,345. 

■f^Marengo,  Iowa. — Contract  awarded  by 
County  Commissioners  for  bridge  work  for 
1916  to  M.  O.  Burnett  Bridge  &  Construc- 
tion Co.,  Marengo,  at  $23,000. 

♦Primghar,  Iowa. — Contracts  for  bridge 
work  during  year  1916  awarded  George 
Gardner,  Sheldon,  $13,500;  L.  Mead,  Calu- 
met, $5,500;  Edward  Lemke,  Paullina, 
$4,000.    J.  C.  Kenlgam,  County  Engineer. 

^Rochester,  Minn. — Contract  for  con- 
structing State  Bridge  No.  1613  (bids 
opened  May  6),  awarded  William  O'Shea 
&  Sons,  Minneapolis,  at  $1,960. 

-^Hanover,  Kan,^Contract  awarded  To- 
peka  Bridge  &  Iron  Company,  Topeka, 
for  constructing  a  350-ft.  bridge  at  $22,278. 

-A-Concrete,  Wash, — Reported  contract 
awarded  by  County  Commissioners,  Mt. 
Vernon,  for  constructing  186-ft.  concrete 
bridge  over  Baker  River,  at  Concrete,  to 
J.  R.  Wood,  621  Valley  Street,  Seattle,  at 
about  $21,000.     (Bids  opened  May  2). 


-^California. — Contract  awarded  by  Cali- 
fornia Highway  Commission,  Sacramento, 
for  constructing  a  steel  truss  bridge  with 
reinforced  concrete  approaches  in  Hum- 
boldt County,  Division  No.  I,  Route  I, 
Section  E,  across  Eel  River,  south  of 
Scotia,  Mercer  Eraser  Co.,  Eureka,  Cal., 
at  $102,825. 

■I^Santa  Barbara,  Cal. — Following  con- 
tracts awarded  by  Bd.  of  Supervisors  for 
constructing  concrete  girder  bridges: 
Over  Zaca  Creek,  at  Station  472  Plus  00, 
Section  D  on  Line  State  Highway,  in 
Third  Road  Dist.,  to  Humphreys  Constr. 
Co.,  Sant^  Barbara,  at  $9,600,  and  for 
bridge  at  Station  310  Plus  5,  to  Domin- 
guez  &  Walter,  Santa  Barbara,  at  $21,- 
000,  and   $26  for  piles. 


PAVING  AND  ROADS 


PROPOSED  WORK. 

Amesbury,  Mass. — Town  intends  build- 
ing a  tar  road  on  Elm  Street  to  cost  $22,- 
000.  Address  Secretary  Board  of  Select- 
men. 

Boston,  Mass. — Reported  new  bids  to  be 
asked  for  paving  Commonwealth  Avenue; 
estimated  to  cost  $47,500.  Address  Com- 
missioner Public  Works. 

Peabody,  Mass. — See  "Sewerage  and 
Sewage   Disposal." 

Albion,  N.  Y.— Citizens  voted  $120,000 
bonds  for  paving  Main  Street  and  busi- 
ness portion  of  East  Bank  Street.  Bus- 
iness portions  will  be  paved  with  Albion 
sandstone  block  and  residential  portion  of 
Main  Street  with  brick,  both  on  concrete 
foundation  and  sandstone  curbing.  Ad- 
dress  City  Clerk. 

Mollne,  N.  Y. — Paving  bonds  for  $33,- 
000  will  be  sold  May  22  by  Franklin 
County.  Plans  being  prepared  by  S.  A. 
Howard,  County  Superintendent  of  High- 
way,  Malone,   for  brick  pavement. 

Saratoga  Springs,  N.  Y. — Common 
Council  plans  spending  $27,500  for  im- 
proving streets.     Address  City  Clerk. 

Lakewood,  N.  J. — Paving  bonds  for  $30,- 
000  will  be  sold  May  19  by  George  H.  Hurl- 
bert,  Township  Clerk. 

Archbald,  Pa. — Contract  soon  to  be  let 
bv  Borou.^h  Council  for  paving  Laurel, 
Wayne  and  other  streets  at  estimated  cost 
$42,000.      Address    Borough    Clerk. 

Lebanon,  Pa. — City  Council  passed  ordi- 
nance authorizing  $24,000  bond  issue  for 
paving  street  and  alley  Intersections.  Ad- 
dress City  Clerk. 

Narberth,  Pa. — Borough  Council  sold 
$30,000  bonds  for  improving  highways. 
Address  Borough  Clerk. 

New  Wilmington,  Pa.— Contract  to  be 
let  in  about  a  month  for  brick  paving  on 
concrete  base  on  Market  Street  and  Ne- 
shannock  Avenue,  about  two  miles  in  all. 
P.  A.   Gilkey,  Engineer,   New  Castle. 

Scranton,  Pa. — In  the  city's  budget 
about  $85,000  improvements  are  provided 
for,  including  $13,000  for  repaying  North 
Main  Street  and  $10,00u  for  Welland 
Culvert;   also  $10,800   for   Nay  Aug  Park. 

Baltimore,  Md. — The  Aejis  Company, 
700  Equitable  Huilaing,  contemplates 
paving  streets,  sidewalks  and  construct- 
ing sewers,   etc.,   at  a  cost  of  $32,000. 

Norfolk,  Va, — City  Council  plans  paving 
Plume  Street,  cost  $13,000,  and  Church 
Street,  cost  $134,317.     Address  City  Clerk. 

Richmond,  Va, — See  "Water  Works." 

Hundred,  W.  Va. — It  is  proposed  to 
construct  in  Church  District,  Wetzel 
County,  15  miles  of  road,  principally 
brick,  on  concrete  foundation,  with  con- 
crete curb.  Citizens  recently  voted  $240,- 
000  bonds  for  road  Improvements  in  this 
district.  Surveys  not  yet  made.  F.  M. 
Cross,  Secy.  Church  District  Advisory 
Committee. 

New  Martinsville,  W,  Va, — Church  Dis- 
trict Road  bonds  amounting  to  $240,000 
will  be  sold  by  the  County  Court  at  New 
Martinsville  June  10.  Sylvester  Myers, 
County  Clerk:  J.  R.  Wilson,  Engineer, 
Mannington. 

Parkersburg,  W,  Va. — Citizens,  May  2, 
voted  $70,000  bonds  for  Tygards  District 
permanent  roads.  Burdett  Woodyard,  En- 
gineer, Parkersburg.  C.  E.  Pahl,  Clerk 
Commissioners. 

West  Virginia.- Road  improvement 
bonds  throughout  State  have  been  voted 
in    following   precincts: 

Wetzel  County  (New  Martinsville  C. 
H.),   Church   Prect.,    $240,000. 

Barbour  County  (PhillppI  C.  H.),  Barker 
Prect.,    $130,000. 

Wood  County  (Parkersburg  C.  H.),  Clay 
Prect.,  $40,000;  Tygart  Prect.,   $100,000. 

Roane  County  (Spencer  C.  H.),  Spencer 
Prect.,    $240,000. 

Logan  County  (Logan  C.  H.),  Logan 
Prect.,  $200,000. 

Raleigh  County  (Beckley  C.  H.).  Town 
Prect.,  $300,000;  Trap  Hill  Prect.,  $175,000; 
Shady  Springs  Prect.,  $135,000;  Slab  Fork 
Prect.,  $210,000. 

Greenbrier  (Lewisbtirg  C.  H.),  White 
Sulphur  Prect.,   ?90,000. 

Marlon  (Fairmount  C.  H.),  Lincoln 
Prect.,  $600,000. 


Fort  Lauderdale,  Fla.— Koad  and  bridge 
bonds  for  $175,000  will  be  sold  May  25  by 
Board  County  Commissioners  (A.  B.  Lowe, 
Chmn.). 

Palatka,  Fla. — County  Commissioners 
plan  spending  $1,000,000  for  constructing 
about  200  miles  of  road.  Address  County 
Clerk. 

Selma,  Ala. — Contract  soon  to  be  let  by 
city  for  paving.     Louis  Benish,  Mayor. 

Greenwood,  Miss. — Citizens  voted  $600,- 
000  bonds  tor  public  road  improvements. 
Address  County  Clerk. 

Kentucky,— About  $4,000,000  will  be 
spent  on  reconstructing  roads  under  su- 
pervision of  State  Commissioner  of  Roads 
at  Fiankfort. 

Owensboro,  Ky.— Road  bonds  for  $600,000 
will  be  sold  June  1  (extension  of  date)  by 
County   Fiscal  Court. 

Bowling  Green,  Ohio.— County  Commis- 
sioners sold  $80,000  bonds  for  stone  roads. 
Address   County  Clerk. 

Bryan,  Ohio. — Paving  bonds  for  $141,500 
will  be  sold  May  22  by  G.  C.  Beucler,  Co. 
Aud. 

Canton,  Ohio.  —  Road  improvements 
bonds  for  $146,000  will  be  sold  May  17,  bv 
Board  County  Commissioners.  W.  C. 
Schick,  Clk. 

Cincinnati,  Ohio.— City  Council,  May  2, 
approved  approximate  estimate  of  $11,- 
132  45,  submitted  by  City  Engineer  Frank 
S.  Krug,  for  improvement  of  Kling  Ave- 
nue from  Harrison  Avenue,  829  ft.  east- 
wardly,  with  brick  and  6-in.  water  main; 
also  approximate  estimate  of  $8,447.25  for 
similar  improvements  on  Concordia 
Street  from    Melish   to   Lincoln  Avenue. 

Cincinnati,  Ohio. — Board  of  Commis- 
sioners approved  estimates  for  improve- 
ment Reading  Pike  through  the  village 
of  Reading,  and  have  ordered  plans  and 
specifications  complete.  County  Surveyor 
Wm.  Boeh  estimates  cost  as  follows: 
Monolithic  brick,  $68,561;  brick,  $75,021; 
concrete,    $52,925;    warrenite,    $63,708, 

Cleveland  Heights  (P.  O.  Warrensyltle), 
Ohio. — See  "Bids  Desired. 

Dayton,  Ohio. — See  "Sewerage  and 
Sewage   Disposal." 

Defiance,  Ohio. — It  is  proposed  to  pave 
several  streets  at  a  cost  of  $50,000,  in- 
cluding Jackson,  ITirst  and  Third  Streets, 
including  sandstone  curbing.  Material  for 
paving  not  yet  decided.  C.  A.  Smith,  En- 
gineer, Defiance;  B.  S.  Mier,  Service 
Director. 

I  ronton,  Ohio. — Paving  bonds  for  $40,000 
will  be  sold  May  22  by  W.  H.  Crawford, 
Co.  Aud. 

Maumee,  Ohio. — It  is  proposed  to  pave 
about  20,000  sq.  yd.  on  Broadway  with 
asphalt  concrete,  asphalt  macadam  or  re- 
inforced concrete,  including  stone  or  con- 
crete curbing;  cost  $44,000.  Contract  will 
be  let  about  July  1.  George  Champe,  En- 
gineer, 610  Nasby  Building,  Toledo. 

McConnellsvllle,  .Ohio. — City  Council 
sold  $11,500  paving  bonds.  Address  (3ity 
Clerk. 

Norwood,  Ohio. — Citizens  April  25  voted 
$130,000  bonds  for  street  improvements. 
G.  P.  Evans,  City  Auditor. 

Contract  will  be  let  about  July  for  im- 
proving streets.  No  bids  opened  May  1. 
J.   G.   Schmidt,  City  Engineer. 

Port  Clinton,  Ohio. — County  Commis- 
sioners sold  $25,000  road  bonds.  Address 
County  Clerk. 

Sidney,  Ohio. — Contract  will  soon  be  let 
by  County  Commissioners  for  Improving 
5.78  miles  of  Dixie  Highway  from  Piqua 
north  to  Shelby  County  line.  Address 
County   Clerk. 

Adrian,  Mich.  —  Citizens  of  Madison 
Township  voted  $75,000  bonds  for  improv- 
ing highways  in  the  township.  Address 
Clerk  of  Madison  Township,  Adrian. 

Pontlac,  Mich. — Paving  bonds  for  $250,- 
000  will  be  sold  May  22  by  County  Clerk. 
Board  of  Supervisors  propose  constructing 
this  summer  about  57%  miles  of  roads. 

Chicago,  III, — Cook  County  voted  May 
4  to  spend  ?o00.000  for  road  building  in 
the  country  districts.  Concrete  will  be 
used  on  Fort  Madson  and  Ballard  Roads 
and  Routes  29.  32,  38,  and  asphalt  con- 
crete on  macadam  base  on  Route  No.  29, 
Itand  Road,  Higgins  Road,  Archer  Road 
and  147th  Street.  All  roads  will  be  18  ft. 
wide.  Address  County  Superintendent 
Highwiiys,  Chicago. 

Fairfield,  III.— Main  and  First  Streets 
are  to  be  paved  with  vltr.  brick  on  ce- 
ment base  at  a  cost  of  $51,000.  W.  L. 
McFarland,    City    Engineer. 

Rock  Island,  III. — County  (3ourt  has 
petitioned  to  pave  Thirty-ninth  Street 
from  Fifth  to  Eighth  Avenues  with  as- 
phalt at  a  cost  of  $9,056,  and  Twenty- 
third  Street  from  Second  to  Fourth 
Streets  and  Second  Avenue  from  Twenty- 
third  to  Twenty-fourth  Streets  brick  at 
$9,600. 

City  Commission  adopts  ordinance  to 
provide  for  paving  .Seventeenth  Avenue. 
Twenty-fifth  to  Thirtieth  Streets,  with 
asphalt;  cost  $16,345.  Wallace  Treichler, 
City  Engineer. 
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West  Allis,  Wis. — Contract  soon  to  be 
let  for  6.343  sq.  yd.  concrete  paving  and 
6,370  cu.  yd.  excav.  on  National  Avenue. 
W.    G.    Orvert,    City    Engineer. 

Waukesha,  Wis. — County  Commission- 
ers plan  repaving  5  miles  with  macadam 
Blue  Mourtd  Road  from  Milwaukee 
County  line  to  Gehrke's  corners  at  es- 
timated cost  $36,000.  Address  County 
Clerk. 

itrCharles  City,  Iowa. — Contract  for  con- 
structing two  concrete  arch  span  bridges 
at  Nora  Springs  (bids  opened  May  2), 
awarded  Koss  Construction  Company, 
Des  Moines,  at  $12,700.  James  A.  Cutler, 
County  Auditor. 

Minneapolis,  Minn. — Paving  Commis- 
sion intends  this  summer  paving  about 
eighteen  blocks  on  Minnehaha  Avenue, 
also  paving  portions  of  Portland  and 
Twenty-eighth  Streets,  and  issuing  $283,- 
462  bonds  for  these  and  other  street  Im- 
provements. 

Park  Board  voted  in  favor  of  the  Lake 
Calhoun  Boulevard  and  Lagoon  to  cost 
$400,000;  asphaltic  concrete  will  probably 
be    used    for   paving. 

Moorehead,  Minn. — All  bids  opened 
April  10  for  10,832  sq.  yd.  of  paving  on 
Eighth    Street    South. 


macadam  or  asphaltic  concrete;  cost 
$35,000;  contract  to  be  let  about  May  28; 
3  miles  Apple  Way,  city  limits  to  Dish- 
man,  concrete,  warrenite  or  asphaltic 
concrete;  cost  $30,000;  contract  to  be  let 
about  May  19;  2.28  miles  resurfacing 
Mead  to  Newport,  asphaltic  concrete  or 
warrenite:  cost  $25,000;  contract  to  be  let 
about  May  lit;  1  mile  Madison  Street 
extension  on  Valleyford  Road,  gravel  or 
asphalt  macadam;  cost  $8,000;  contract  to 
be  let  about  May  19;  three  roads,  3.75 
miles,  Moran  Township,  gravel  or  as- 
phalt macadam;  cost  $20,000;  contract  to 
be  let  about  May  28;  3.5  miles  Truax 
Road  east  of  Fairfield,  gravel;  cost  $11,- 
000;  contract  to  be  let  about  June  1;  2 
miles  Day  Road,  north  of  Mead,  gravel 
or  asphalt  macadam;  cost  $9,000;  con- 
tract to  be  let  about  June  1.  J.  W. 
Strack,  County  Engineer;  Alfred  T.  An- 
derson,  County   Auditor. 

Watervllle,  Wash.— Contract  will  be  let 
about  June  1  by  County  Commissioners 
for  constructing  Permanent  Highway  No. 
4;  cost  $20,000.     Robert  F.  Foster,  Co.  Engr. 

Marshfield,  Ore. — City  Council  plans 
hardsurfacing  Central  Avenue  from 
Fourth  to  Fourteenth  Streets,  and  con- 
structing cement  sidewalks  from  Market 
to  Adler  Streets.     Address  City   Clerk. 


Lemmon,  S.  D. — Two  main  highways  Marshfield,  Ore. — Election  will  be  held 
are  to  be  constructed  across  Perkins  May  19  to  vote  $352,000  bonds  for  con- 
County,  one  from  Lemmon  and  the  other  structing  county  roads.  Address  County 
from  Hettinger.     Address  County  Clerk.  Clerk. 


Billings,  Mont. — County  Commission- 
ers sold  $175,000  road  bonds,  proceeds  to 
be  used  to  construct  a  gravel  road  from 
eastern  to  western  extremity  of  the 
county  connecting  with  Yellowstone  trail. 

Independence,  Mo. — Contract  will  soon 
be  awarded  by  County  Court  for  macad- 
amizing 2V^  miles  of  W.  R.  Nelson  Road, 
between  Raytown  and  Blue  Ridge  Roads. 
Estimated  cost  $21,000.  Address  County 
Clerk. 

Marshall,  Mo. — It  is  proposed  to  con- 
struct 40  miles  of  road;  cost  $10,000. 

DeWItt,  Ark. — Plans  prepared  by  Hugh 
R.  Carter,  State  Highway  Engineer,  Lit- 
tle Rock,  for  5  miles  of  macadam  road, 
to  be  constructed  by  County  Commis- 
sioners from  Humphrey  to  Goldner:  cost 
$27,500. 

El  Dorado,  Ark. — Bonds  for  paving 
t«enty-Hve  blocks  in  business  district, 
amounting  to  $25,000,  are  to  be  sold.  Ad- 
flress    Mayor. 

Murfreesboro,  Ark. — Lund  &  Hill,  Lit- 
tle Rock,  engaged  to  prepare  plans  for 
Pike  County  line  of  Jefferson  Highway, 
41   miles;   cost  $150,000. 

Anahuac,  Tex. — County  Commissioners 
plan  spending  $50,000  for  shelling  roads  in 
various  parts  of  county.  Address  County 
Clerk. 

Bartlett,  Tex. — The  Attorney-General 
at  Austin  approved  issue  of  $24,000  city 
paving    bonds.      Address   City    Clerk. 

Ladonia,  Tex. — Citizens  of  Road  District 
No.  ti.  Fanning  County,  have  voted  $140.- 
500   bonds    for   building   good   roads. 

Marlln,  Tex. — Election  soon  to  be  held 
in  Marlln  Precinct  to  vote  $500,000  paving 
bonds  and  another  in  Rosebud  Precinct. 
.Address  County  Clerk,   Marlln. 

Mercedes,  Tex.  —  Citizens  of  county 
voted  $250,000  bonds  for  highway  improve- 
ments.    Address  County  Clerk. 

Sulphur  Springs,  Tex. — Surveys  being 
made  for  Hoppin  County  Road  District 
No.  1,  which  will  probably  cost  $400,000. 
Daniel  R.  Junell.  County  Judge. 

Blaine,  Wash. — Contract  soon  to  be  let 
by  city  for  paving  D  and  H  Streets.  Esti- 
mated cost,  $25,000.  B.  E.  Pruner,  City 
Clerk. 

Olympla,  Wash.— Contract  soon  to  be 
let  by  city  for  improving  Eighteenth 
Street,  including  paving,  curbing,  etc.; 
cost  $11,500.  J.  B.  Weddell,  City  En- 
gineer;  W.  A.  Hoage,  City  Clerk. 

Seattle,  Wash. — Council  has  indefinitely 
postponed  paving  of  West  McGraw  Street 
and  other  streets  at  $106,097. 

A.  H.  Diniock,  City  Engr.,  submitted 
plans  and  specifications  to  Board  of  Public 
Works  for  paving  West  Howe  Street  and 
grading  and  curbing  W.  Hanford  Street. 

Plans  for  water  mains,  grading,  pav- 
ing, etc..  of  Willow  Avenue,  referred  to 
City  Council  by  Board  of  Public  Works, 
with  recommendation  that  alternatiye 
Idds  be  authorized.  A.  H.  Dimock,  City 
Engr. 

Hoard  of  Public  Works  approved  reports 
and  estimates  for  cement  walks  on  Di- 
vision Avenue,  Northwest.  Cost  $26,859. 
Address    City   Clerk. 

East  Marginal  Wa.v.  about  40.860  sq.  yd., 
is  to  be  paved  with  brick  block,  including 
35.800  ft.  concrete  allev  side  strip;  cost 
$123,117.  A.  H.  Dimock,  City  Engineer. 
Address  Secretary  Board  Public  Works. 

A.  P.  Denton.  County  Engineer,  com- 
pleted plans  for  grading  and  gravel-sur- 
racing  10  miles  Black  Diamond-Maple 
Valley  Highway.  $65,000;  l'^  miles  be- 
tween Woodinville  and  Duval,  $15,000. 
Ilyron  Phelps,  Clerk  of  County  Commis- 
sioners. 

Spokane,  Wash. — County  Commission- 
ers propose  Improving  20  miles  of  high- 
ways this  summer,  including  4  miles  of 
.Spring    Valley    to    North     Pine,    asphalt 


McMlnnvllle,  Ore. — City  Council  passed 
ordinances  authorizing  paving  of  Maple, 
Mills  and  other  streets  with  hard-surface 
pavement.     Address   City   Clerk. 

North  Bend,  Ore. — City  Engineer  will 
prepare  plans  for  paving  the  water-front 
load  from  Washington  Street  to  city 
limits.     Address  City  Clerk. 

Paris,  Idaho. — Paving  bonds  for  $10,000 
will  be  sold  May  31  by  W.  Smith  Hoge, 
City   Clerk,   for  paving  Main   Street. 

Tilbury,  Ont. — Town  Council  contem- 
plates laying  new  pavements  costing 
$30,000;  material  not  yet  chosen.  W. 
H.   Hutton,   Town   Clerk. 

BIDS    DESIRED. 

Boston,  Mass. — Until  May  15,  by  E.  F. 
Murphy,  Comr.  Public  Works,  for  sea 
walls  and  paving  with  granite  block  or 
Hassam  block  in  Condor  Street,  East 
Boston. 

Massachusetts. — Until  May  16,  by  State 
Highway  Commission  (Wm.  D.  Sohier, 
Chmn.),  Boston,  for  constructing  follow- 
ing  roads: 

Somerset,    4100    ft.    road. 

Hancock,    6100   ft.   road. 

Hingham,   4500  ft.   road. 

Plymouth,    5100    ft.    road. 

South  Hadley,  Mass.— Until  May  16,  by 
Board  Selectmen  (E.  R.  Noel,  Chmn.), 
tor  Warrenite  pavement,  to  be  laid  over 
old  concrete  pavement  in  South  Hadley 
Kalis. 

Stanford,  Conn. — Until  May  22,  by  Com- 
mon Council,  for  paving  advertised  in  En- 
gineering Record. 

New/  York,  N.  Y.— Until  May  16,  by 
Marcus  M.  Marks,  Pres.  Manhattan  Bor- 
ough, for  paving  on  portions  of  West 
Thirtieth,  East  Fifty-eighth,  Bradhurst 
Avenue,  John  and  a  number  of  other 
streets,  in  all  about  21,290  sq.  yds.  asphalt 
on  concrete  foundation,  14,020  sq.  yds. 
granite  block  pavement  on  concrete  foun- 
dation, 2600  SQ.  yds.  wood  block  pave- 
ment on  concrete  foundation,  together 
with  all  curbing,  guttering,  manholes, 
etc.     Security,  $33,750. 

Until  May  19,  by  Marcus  M.  Marks, 
Pres.  Manhattan  Borough,  for  repaving 
with  asphalt  on  concrete  foundation  por- 
lions  of  Cedar  Street.  Engineer's  esti- 
mate 620  sq.  yd.  asphalt,  manholes,  etc. 
Security  $600.  Portions  of  Claremont 
Avenue.  Engineer's  estimate  14,700  sq 
yd.  asphalt,  100  sq.  yd.  granite  blocks, 
manholes,  etc.  Security  $10,000.  Repay- 
ing with  granite  block  portions  of  Park 
Row  and  Chatham  Square.  Engineer's 
estimate  13,700  sq.  yd.  granite  block"  pave- 
ment, outside  railroad  area  1670  sq.  yd.. 
In  railroad  area,  manholes,  etc.  Security 
$18,000.  Portions  of  Houston  Street.  En- 
gineer's estimate  1570  sq.  yd.  granite 
block  pavement,  outside  railroad  area, 
240  sq.  yd.  In  railroad  area,  manholes, 
etc.  Security  $2,000.  Portions  of  Eleventh 
Avenue.  Engineer's  estimate  6680  sq. 
yd.  granite  block  pavement  outside  rail- 
road area.  760  sq.  yd.  In  railroad  area, 
with   manholes,   etc.     Security   $8,000. 

Port  Jervis,  N.  Y.— Until  June  5  by 
John  F.  Cleary.  City  Clerk,  for  al)Out 
5500  sq.  yd.  brick  paving  on  East  Main 
Street,  with  curbing,  etc.,  advertised  in 
Engineering  Record. 

Yonkers,  N.  Y.— Until  May  15,  Board 
Contract  &  Supply  (Edw.  P.  Walsh. 
Secy.)  for  paving  portions  of  Morris  and 
Willow  Streets  and  McLean  Avenue. 

Fair  Haven,  N.  J.— Until  May  23  by 
Charles  P.  Cross,  Borough  Clerk,  for 
60,290  sq.  ft.  4-in.  concrete  sidewalks, 
16,260  lln.  ft.  concrete  curbing,  advertised 
in  Engineering  Record.  Arthur  C.  Swift, 
Boro.  Engr..  Red  Bank. 

Jersey  City,  N.  J.— Until  May  28  by  City 
Commissioners  for  Improving  Linden 
Court  and  its  .southern  terminus  with  as- 
phalt.    Mich.  I.  Fagen,  City  Clk. 


Newark,  N.  J. — Until  May  25  by  Board 
Street  &  Water  Commissioiiers  for  grad- 
ing, curbing,  flagging  and  laving  on  Clin- 
ton Place,  5700  sq.  yd.  bitulithlc  pave- 
ment on  6-ln.  concrete  foundation.  14,000 
sq.  ft.  cement  sidewalks,  5  in.  thick,  etc., 
and  North  Ninth  Street,  8800  sq.  yd.  simi- 
lar pavement  and  21,000  sq.  yd.  cement 
sidewalks,  5  In.  thick. 

Paterson,  N.  J. — Until  May  16  by  Board 
Public  Works  for  resurfacing  of  River 
Street  with  granite  block  and  about  34,000 
sq.  yd.  of  macadam  pavement  and  con- 
structing overflow  sewer  in  Pine  and 
Oliver  Streets.    H.  J.  Harder,  City  Engr. 

Pennsgrove,  N.  J. — Until  May  15  (read- 
vertisement),  by  Board  of  Freeholders  at 
Salem,  for  building  first  section  of  the 
Pennsgrove- Pennsville  road  with  bitu- 
minous concrete  surface  upon  macadam 
foundation.    I.  C.  Smashey,  Clerk  of  Bd. 

Trenton,  N.  J.— Until  May  17,  by  City 
Commission,  for  paving  portions  of  North 
Eastfleld  Avenue,  Bryn  Mawr  Avenue, 
West  and  other  streets  with  bituminous 
concrete  pavement.  Leon  D.  Hirsch,  City 
Clerk. 

Hazleton,  Pa.— Until  May  20,  by  B.  E. 
Youngman,  Cit.v  Engineer,  for  paving  Dia- 
mond Avenue  12,436  sq.  yd.  and  repaving 
Broad  Street  22,000  sq.  yd.  brick,  wood, 
sheet  asphalt,  Hassam,  or  amleslte,  on 
concrete  base  will  be  used.  Paving  exten- 
sion on  Broad  Street  and  Beaver  Meadow 
Road  5000  sq.  yd.,  contractor  to  suggest 
some  inexpensive  binding  except  water- 
bound  macadam.     Cost  $79,000. 

Upper  Marlboro,  Md. — Reported  desired 
until  May  16,  by  Henry  S.  J.  L.  Briscoe, 
Clk.  Co.  Comrs.,  to  construct  section 
State  Aid  highway,  on  Sargent  Road,  a 
distance  of  1.12  miles. 

Gate  City,  Va. — Reported  desired  until 
June  5,  by  J.  R.  Richmond,  Co.  Clk.,  for 
road    improvements;    $43,800    available. 

Lumberport,  W.  Va. — Reported  desired 
until  May  29,  for  xiaving  a  number  of 
streets,  for  which  $20,000  were  recently 
voted. 

Houma,  La. — Reported  desired  until 
May  27,  by  Police  Jury,  for  constructing 
12  miles  road  along  right  bank  of  Bayou 
Terrebone,  to  Include  20,000  cu.  yds, 
excav.,  culverts,  etc.  Probable  cost  $45,- 
000.     T.  B.  Smith,  Houma,  Engr. 

Terrebonne,  La. — Until  July  5,  by  Police 
Jury  (J.  C.  Dupont,  Pres.),  for  furnishing 
material  and  constructing  11.7  miles  of 
sand,  clay,  gravel  roads  in  the  parish  ad- 
vertised in  Engineering  Record. 

Tennessee. — By  Tennessee  State  High- 
way Department,  Nashville,  for  bitumin- 
ous material  in  anticipation  of  treating 
about  100  miles  of  waterbound  macadam 
and  chirt  gravel  roads  in  Shelby,  Madison, 
Knox,  Hamilton  and  Davidson  Counties. 
A.  M.  Nelson,  State  Highway  Engr. 

Bellevue,  Ky. — Until  May  18,  by  Town 
Council,  for  paving  Taylor  Avenue  with 
vitr.  brick.  Joseph  Hermann,  Engr.,  New- 
port. 

Louisville,  Ky.— Until  May  15,  by 
Board  Public  Works  (Roger  G.  McGrath, 
Secy.),  for  paving  on  portions  of  Twen- 
tieth Street,  and  alleys  on  Baxter  Ave- 
nue and  Dumesnil  Streets.  Samples  of 
vitr.    block   must   be  submitted. 

Cheviot,  Ohio.— Until  May  19,  by  Albert 
J.  Reusing,  Village  Clerk,  for  furnishing 
material  and  treating  with  oil  the  streets, 
alleys,  squares  and  public  roadways,  etc., 
in  village  for  one  year  from  May  1,   1916. 

Cleveland  Heights  (P.  O.  Warrensvllle), 
Ohio.— Until  June  5.  by  H.  H.  Canfield. 
Village  Clerk,  Cleveland  Heights,  for  fur- 
nishing material  and  improving  portions 
of  Lamberton  Road,  Beechwood  Avenue, 
Euclid  Heights  Boulevard,  De  Sota  Ave- 
nue and  a  number  of  other  streets,  with 
brick,  asphalt  or  macadam.  Paving  bonds 
amounting  to  $136,000  will  be  sold  same 
date.  F.  A.  Pease  Engr.  Co.,  Marshall 
Building,   Clleveland. 

Crestline,  Ohio. — Reported  desired  until 
June  1,  for  paving  with  brick.  Probable 
cost,  $9,000.  J.  W.  Atkinson,  Engr. 
Gallon. 

Fayette,  Ohio.— Until  May  23  by  C.  D. 
Hause,  Village  Clerk,  for  paving  East 
Main  Street,  advertised  in  Engineering 
Record.  Bids  will  be  considered  on  con- 
crete, vitr.  block  or  asphalt  block. 

Gallon,  Ohio.— Until  June  1,  by  A.  F. 
Unckrich,  Director  Public  Service,  for  fur- 
nishing material  and  paving  Grove  Ave- 
nue with  brick,  asphalt,  asphaltic  block, 
wood  block,  sheet  asphalt  or  asphaltic  con- 
crete together  with  necessary  gutter,  curb- 
ing and  drainage,  advertised  in  Engineer- 
ing Record. 

Loudonvllle,  Ohio. — Reported  desired 
until  May  23,  by  Mayor  and  Council,  for 
paving  East  Main  Street,  Sprlne,  South 
Water  and  other  streets. 

Ohio.— Until  May  19  by  Clinton  Cowen, 
State  Highway  Commissioner,  Columbus, 
for  constructing  following  roads: 

Athens  County  —  Logan-Athens  Road, 
length  1.5  miles. 

Auglaize  County — Kenton- Wapakoneta 
Road,  length  1  mile.  Celina-Kossuth 
Road,  length  l.Ot  miles. 

Columbiana  County  —  Salem-Alliance 
Road,  length  4.12  miles. 

Defiance  County  —  HIcksvllle-Defiance 
Road,  length  3.94   miles. 


Fulton  County — Toledo-Auglaize  Road, 
length  2.32  miles.  Wauseon-Napoleon 
Road,  length  1.53  miles. 

Geauga  County  —  Cleveland-Meadvllle 
Road,  length  5.64  miles. 

Guernsey  County — McConnelsville-Cara- 
brldge  Road,  length  1.08  miles.  National 
Road,  length  7.48  miles. 

Hancock  County — LIma-Sandusky  Road, 
length  6.4S  miles.  Lima-Sandusky  Road, 
length  3.48  miles.  LIma-Sandusky  Road, 
length  2.34  miles. 

Huron  County  —  Barberton -Greenwich 
Koud,  length  1.26  miles.  Bellevue -Norwalk 
Road,  length  0.9  mile. 

Knox  County — Columbus-Wooster  Road, 
length  0.94  mile.  Columbus-Wooster  Road, 
length  0.98  mile. 

Lake  County— Painesvllle-Warren  Road, 
length  0.71  mile. 

Licking  County  —  Newark-Lancaster 
Road,  length  2.12  miles. 

1-ogan  County — Bellefontalne-Rlchwood 
Road,  length  1.32  miles. 

Madison  County  —  Washington-L«ndon 
Road,  length  0.81  mile. 

Miami  County  —  PIqua-Sldney  Road, 
length  5.78  miles. 

Muskingum  County — Zanesvllle-Dresden 
Road,  length  1.47  miles. 

Richland  County — Mansfield-Mount  Ver- 
non Road,  length  1.5  miles.  Belleville-Lex- 
ington Road,  length  1.5  miles. 

Ross  County  —  Cincinnati-ChiUicothe 
Road,  length  1.85  miles. 

Sandusky  County  —  Fremont-Bowling 
Green   Road,  length  6.01  miles. 

Summit  County — Akron-Canton  Road, 
length  2.06  miles. 

Trumbull  County — Chagrin  Falls-Green- 
ville Road,  length  3.09  miles. 

Union  County — Marysville-Marlon  Road, 
length  0.34  mile. 

Washington  County  —  Marletta-McCon- 
nelsvllle  Road,  length  1.09  miles. 

Wayne  County — Wooster-Canal  Dover 
Road,  length  1.98  miles. 

Williams  County — Bryan-West  Unity 
and  Bryan -Wauseon  Road,  length  4.69 
miles.  Bryan-Edgerton  Road,  length  6.75 
miles. 

Wyandot  County — Forest-Upper  San- 
dusky Road,  length  1.02  miles. 

Bloomington,  Ind. — Until  May  19,  by 
Horace  Blakley.  City  Clerk,  for  Improv- 
ing Horace  and  Walnut  Streets. 

Bluffton,  Ind.— Until  May  26,  by  City 
Council,  for  resurfacing  Main,  Market, 
Johnson  and  Washington  Streets.  Ad- 
dress City  Clerk. 

Indiana. — By  County  Commissioners 
for  constructing  following  roads: 

May   16: 

Brazil,  for  brick  road  in  Brazil  Town- 
ship.    W.  O.  Graeser,  Co.  Aud. 

May   25: 

Rushville,  concrete  road  In  Rushvllle 
Township,  macadam  road  in  Anderson 
Township,  and  brick  and  bound  macadam 
road  in  Rushville  Township.  Allen  R. 
Holden,   Co.   Aud. 

Evansville.  two  rock  roads  in  Perry 
Township.     C.  P.  Beard,  Co.  Aud. 

Winchester,  stone  and  gravel  roads  In 
Monroe,  Greensfork,  and  Jackson  Town- 
ships, 10,602,  15,240  and  2285  ft.  in  length. 
Chas.   E.   Tillson,   Co.   Aud. 

May  26: 

Warsaw,  concrete  and  gravel  roads  in 
Siott  and  Jefterson  Townships.  V.  D. 
Mock,  Co.  Aud. 

May  27: 

Muncie.  macadam  roads  in  Liberty  and 
Center  Townships,  two  brick  and  a  con- 
crete road  in  Center  Township,  and  gravel 
roads  in  Monroe.  Perry,  Mt.  Pleasant  and 
Center  Townships,  nine  in  all.  F.  M.  Will- 
iams. Co.  Aud. 

June  5: 

Versailles,  crushed  stone  roads  in 
Adams  and  Laughry  Townships.  J.  Fran- 
cis Lochard,  Co.  Aud. 

Greencastle.  14.373  ft.  macadam  road  in 
Greencastle  "Township  and  5020  ft.  gravel 
road  In  Russell  Township.  Joe  M.  Allen, 
Co.   Aud. 

June  6: 

Kokomo,  5300  ft.  stone  road  in  Taylor 
Township,  7730  ft.  waterbound  macadam 
road  and  8624  ft.  asphaltic  concrete  road 
in  Center  Township.  William  L.  Benton, 
Co.   Aud. 

Bloomfield,  macadam  road  in  Richland 
Township.     Geo.  E.  Kidd,  Co.  Aud. 

Boonvllle,  rock  road  in  Boon  Township, 
rock  road  in  Greer  Township.  Gaines  H. 
Bass,   Co.   Aud. 

Indianapolis.  Ind. — Until  May  17,  by 
Board  Public  Works  (Jos.  P.  Turk,  Secy.), 
for  sidewalks  in  Morris  Street,  Wilklns 
Avenue,  North  Drive  and  other  streets. 
Also  separate  bids  for  paving  Rural, 
Thirty-flfth  and  other  streets  and  alleys. 

Until  May  18,  by  Park  Commissioners 
(Jas.  H.  Lowry,  Secy.),  for  graveling  and 
improving  East  Garfield  Drive,  Raymond 
and  other  streets. 

Belden,  Mich.— Until  May  24  by  City 
Clerk  for  paving  North  and  South  Bridge 
Streets:  check  $1,000.  The  L.  A.  Boulay 
Co.,  Engineers,  1250  Nicholas  Building, 
Toledo.   Ohio. 

Ypsilanti,  Mich.— Until  May  15,  by  Sum- 
mer Damon,  City  Clerk,  for  paving  por- 
tions or  S.  Washington.  Huron,  River  and 
other  streets. 

Brocton,  III. — Until  May  20,  by  Commit- 
tee on  Highways,  Embarrass  Township, 
Edgar  County,  at  office  of  Bruce  Glllis, 
Town  Clerk.  Brocton,  for  constructing 
3700  lln.  ft.  combination  rock  and  gravel 
road  on  Isabel  Road  and  5545  lin.  ft.  com- 
bination rock  and  gravel  road  on  Spring- 
field Road. 
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Evanston,  III. — Until  Ifay  15,  by  Com- 
missioner Public  Worics.  for  approxi- 
mately 45,000  sq.  yd.  brick  pavement. 
M.OOO  so.  yd.  bituminous  macadam,  2750 
lln.    ft    S   In.    c.    i.    water   main. 

Illlnola.— Until  May  17,  by  State  High- 
way Department.  Springfield,  for  con- 
structing the  following  roads: 

Sandusliy,  .\lexander  Count}-,  Sect.  B — 
13.120  ft.  gravel.  Engineer's  estimate, 
$19,560. 

whittington.  Franklin  County,  Sect.  C— 
S416  ft.  concrete.  Kngineer"s  estimate, 
$8,461. 

Mt.  Carroll.  Carroll  County.  Sect.  B.— 
8.400  ft.  gravel.  Engineer's  estimate.  $14,- 
3M. 

Woodstock.  McHenry  County.  Sect.  G. — 
10.500  ft.  Elngineer's  estimate.  $11,792. 
Sect.  H. — lO.SOO  ft.  Engineer's  estimate, 
$11,811.     Both  gravel. 

Oregon.  Ogle  County,  Sect.  C. — 4,200  ft. 
concrete.     Engineer's  estimate,  $17,394. 

Watseka,  Iroquois  County,  Sect.  D. — 
12,085  ft.  bituminous  macadam.  Engi- 
neer's estimate.  $17,692. 

Lemont,  Will  County  Sect.  C. — 9000  ft. 
concrete.     Engineer's  estimate.  $25,993. 

Rockford,  Winnebago  County.  Sect.  C. — 
9150  ft.  concrete.  Engineer's  estimate, 
$19,037. 

Paxton.  Ford  County,  Sect.  B.— 13,622 
ft.  gravel.     Engineer's  estimate.  $16,119. 

Radnor.  Peoria  County,  Sect.  C. — 11.- 
274  ft.  concrete  and  brick.  Engineer's  es- 
timate,  $32,660. 

Morris.  Grundy  County,  Sect.  B.— 3100  ft. 
concrete  and  bituminous  macadam.  En- 
gineer's estimate.  $5,676.  Sect.  C. — 5261 
ft.  bituminous  macadam.  Engineer's  esti- 
mate.  $10,536. 

Sterling,  III. — Reported  desired  until  May 
16  by  Town  Highway  Comrs.  for  6803  sq. 
yd.  brick  pavement,  redressing  present 
gravel  and  macadam  roadway,  or  con- 
structing new  gravel  and  macadam  base, 
etc. 

Knoxvllfe,  Iowa. — Reported  desired  until 
May  15  by  Paul  M.  Black,  City  Clk.,  for 
cement  sidewalks  for  year  ending  April  1. 

Marshalltown,  Iowa. — Until  May  24,  by 
S.  S.  Wilson,  City  Clerk,  for  about  63,000 
sq.  yd.  of  paving  and  25,000  lin.  ft.  curb, 
advertised  in  Engineering  Record.  A.  W. 
Steiner.  City  Engineer. 

Monona,  Iowa. — Reported  desired  until 
May  15  by  H.  S.  Rittenhouse.  Town  Clk., 
for  cement  crossings  and  sidewalks  for 
year  1916. 

Ottumwa,  Iowa. — Until  May  15.  by  W.  J. 
Berry,  Commissioner  Streets  &  Public 
Improvements,  for  paving  and  curbing 
portions  of  several  streets,  including  E^ast 
Maple.  West  Maple.  South  Washington, 
and  other  streets,  also  for  curbing  on 
various  streets. 

BemldJI,  Minn. — Reported  desired  until 
May  18,  by  J.  L.  George.  Co.  Aud.,  for 
constructing  and  improving  .state  roads 
Nos.  2  and  13,  77,  60  and  a  number  of 
other  roads.     Probable   cost.    $105,400. 

Jelle,  Minn. — Reported  desired  until  May 
15  by  F.  E.  Hagnusson,  Town  Clk.,  for 
grading,  surfacing,  etc.,  highway,  6>4 
miles.  Sei)arate  bids  for  clearing  and 
grubbing. 

St.  Paul,  Minn.— Until  May  16  by  Aug. 
Hohenstein,  Purchasing  Agent,  for  grad- 
ing Grantham  Street.  Also  separate  bids 
for  brick  paving  blocks  for  crosswalks, 
paving  Johnson  Parkway,  and  granite 
curbing  on  E.  Seventh  Street. 

Reported  desired  until  May  26  by  County 
Commissioners  for  concrete  road  about  1 
mile  long  through  Robblnsdale,  estimated 
cost  $12,000;  concrete  road,  %  mile  long, 
connecting  North  Shore  Road  with  Su- 
perior Boulevard,  cost  118,000:  grading 
and  graveling,  approximately  a  mile  each, 
of  Stubbs  Bay  Boulevard  in  Orono  Lake. 
Independence  to  Hassam  Road,  Medina 
■Township,  and  Hloomington  to  Edina 
Road.  Bloomington  and  Eidna  Townships. 
Cost  of  three  roads  $15,000. 

LIndsborg,  Kan. — Reported  desired  un- 
til May  20,  for  21.000  lin.  ft.  combined 
curb  and  gutter.  H.  A.  Rowland,  Engr., 
McPheraon. 

Tonganoxle.  Kan.— Until  May  22  by  City 
Clerk  for  about  2731  sq.  yd.  concrete  pav- 
ing and  1892  lln.  ft.  concrete  curb  on 
Fourth  Street. 

Wichita,  Kan. — Reported  desired  until 
June  10,  for  paving  several  streets.  Prob- 
able cost,  $26,000.     B.  C.  Wells.  City  Engr. 

Reported  desired  until  May  24,  by  H.  D. 
Lester.  City  Clk..  for  paving  Central  and 
Vale   Avenues.     B.    Wells,   City   Engr. 

Independence,  Mo. — Until  May  19  by 
.'Vllen  C.  .Southern,  Co.  Surveyor,  for  pav- 
ing roads  in  Township  48,  to  consist  of 
53.760  «q.  yd.  macadam  pavement,  90,300 
cu.  yd.  earth  excav.,  7000  sq.  yd.  riprap, 
etc.  Also  separate  bids  for  paving  Hill 
Rock  Road,  a  distance  of  3  mllea,  to  con- 
sist of  31,767  sq.  yd.  macadam,  43,302  cu. 
yd.  earth  excav..  8000  cu.  yd.  rock  excav., 
etc. 

St.  Louis,  Mo. — Until  May  16  by  Board 
Pul>lic  Service  (William  T.  Flndly.  Clk.) 
for  constructing  Bidewalks  on  Pemrose  and 
Twenty-second  Streets,  Terry  Avenue  and 
numerous  other  streets. 

Corslcana,  '  Tex. — Until  May  It,  by 
George  A.  Duren,  City  Engineer,  for  66,- 
555  sq.  yd.  paving  and  33.770  lin.  ft.  curb- 
ing, estimated  to  cost  $78,928  and  $10,855 
respectively.  Contract  for  an  additional 
:!0.0')0   yd.    of   paving  will   he   let    in    June. 


Cold  Spring,  Tex.— Until  May  30,  by 
William  McMurray.  County  Judge,  for  ap- 
pro.vimateiv  24  miles  of  sand,  clay  and 
gravel  roads  in  Road  District  No.  2.  L. 
S.  Bryant.  Engineer,  Shephard. 

Shepherd,  Tex.— Until  May  SO  by  William 
McMurrav.  County  Judge,  Sheperd  .State 
Bank,  for  approximately  24  miles  of  sand 
clav  and  gravel  roads  In  Road  Dist.  No.  2. 
San  .Jacinto  County.  L.  S.  Bryant.  Engr., 
Sheperd. 

Asotin,   Wash.— UnUI  June  6,  by  DelU 

Kraudelt.  Co.  Aud..  for  constructing  per- 
manent highway  work.  Probable  cost 
$10,000.      V.    G.    Shellman,    Co.    Engr. 

Everett,  Wash.— Until  May  29  by  Mac 
Weatherbee.  County  Auditor,  for  paving 
6  miles  of  Monroe-Kings  County  line  roari 
and  1.5  miles  road  through  Marysville: 
also  until  June  5,  for  hard  surfacing  1.1 
miles   of   road    through   Sultan. 

Seattle.  Wash. — Reported  desired  until 
May  29,  by  Bryon  Phelps.  Co.  Aud.,  for 
grading  arid  surfacing  about  7.7  miles  of 
road  between  Black  Diamond  and  Frank- 
lin.    Probable  cost  $50,000. 

Sultan,  Wash.— Until  June  7,  by  W.  F. 
l,eaville.  Citv  Clerk,  for  paving  Main 
Street,  involving  about  7500  sq.  yd.  Bids 
desired  on  all  classes  of  pavement. 

Tacoma,  Wash.— Until  May  26,  by 
Thos.  N.  Norris.  Co.  Aud.,  for  improv- 
ing Permanent  Highway  No.  3  B,  known 
as  National  Park  Highway,  a  distance  of 
6.066  miles,  to  consist  of  clearing,  grad- 
ing, ditches,  paving,  with  either  bltu- 
crete,  bitulithic,  Warrenite,  brick  or  mon- 
olithic method  or  with  one-course  con- 
crete. Also  until  May  27,  for  Permanent 
Highway  No.  8.  known  as  Pacific  High- 
way South,  a  distance  of  2.12  miles,  to 
consist  of  grading,  ditches,  etc.,  and  pav- 
ing with  anv  one  of  the  above-named 
pavements.      D.    H.    White,    Co.    Engr. 

Walla  Walla.  Wash.— I'ntil  May  26  by 
County  Commissioners.  WaUa  Walla,  for 
27.800  "ft.  Inland  Empire  highway  west  of 
Touchet,  10.983  cu.  yd.  gravel;  cost  $14,479. 
G.  C.  Cookerly.  County  Engineer. 

Salt  Lake  City,  Utah,— Until  June  27  by 
Gordon  Snow.  City  Recorder,  for  183,251 
.sq.  yd.  paving — asphalt.  Fifth  to  Ninth 
Street;  concrete.  Ninth  to  Eleventh 
Street.  Cost.  $94,000.  S.  C.  Cannon.  En- 
gineer,  301  C.   &  C.   Building. 


PRICES  AND   LETTINGS. 
irindicatea  award  of  contract. 

Massachusetts.  —  Following  are  bids 
opened  May  2  by  Massachusetts  Highway 
Commission,  Boston,  for  highway  im- 
provements: 

■^Wilbraham — Lane  Construction  Corpo- 
ration, Meriden.  Conn.,  $15,070  lawardeil 
contract);  Davis  &  Brock,  Pitchl>urg.  $20,- 
260,  and  Perlni  &  Company,  Ashland 
$24,805. 

Hancock — Perini  &  Company,  Ashland, 
Mass.,  $19,164,  and  Fred  E.  Ellis,  Melrose, 
$16,665  (all  bids  rejected). 

♦Contract  for  constructing  3900  lin.  ft. 
road  in  Town  of  Philllpston  (bids  opened 
April  25)  awarded  by  Massachusetts  High- 
way Commission,  Boston,  to  Charles  E. 
Home,  Millbury,  at  $8,211. 

♦Contract  awarded  by  Massachusetts 
Highway  Commission,  Boston,  as  follows 
(bids  opened  May  9)  for  constructing 
State  road: 

♦Westwood,  Fred  E.  Ellis,  Melrose, 
$9,666  (awarded  contract);  Snow  &  Far- 
rington,  Wrentham,  $9,673. 

♦Hartford,  Conn. — Contract  for  Contract 
16 — -gravel  road  east  of  East  Branch  Res- 
er\'Olr — awarded  by  Board  of  Water  Com- 
missioners to  Louis  Longhl  &  Bro.,  Tor- 
rington,  at  following  bid  (bids  opened  May 
ip;  177  acres  clearing  and  grubbing  road 
location,  $60.00;  38,000  cu.  yd.  earth  excav., 
■iS  cfs.:  6000  cu.  yd.  rock  excav.,  $1.60; 
21.000  sq.  yd.  8-ln.  gravel  surface,  38  cts. ; 
150  so.  yd.  8  in.  Telford  base,  50  cts.;  60 
cu.  yd.  broken  stone  and  gravel.  $1. ;  760 
sq.  yd.  cobble  gutters,  50  cts  :  250  cu.  yd. 
dry  rubble  masonry  and  paving,  $3.50;  50 
cu.  yd.  rubble  masonry  laid  in  mortar.  $5; 
."iO  cu.  yd.  concrete  masonry,  $8;  2.000  lb. 
c.  1.  strainers,  6  cts.:  200  lln.  ft.  6  In.  tile 
pipe,  25  cts.:  8500  lin.  ft.  wooden  guard 
rail.  28  cts.;  6000  lin.  ft.  wire  fence;  total. 
$44,016.  Next  three  bidders:  Ma.scettl  & 
Holley.  Torrington.  $44,950;  John  De 
Mlchiel  &  Bro.,  Torrington,  $51,345;  A. 
D'Ambroslo    Sllverlane,    Conn.,    $51,100. 

Albany,  N,  Y, — Following  are  lowest 
bids  opened  May  6  by  State  Highway 
Commission,  55  Lancaster  Street,  for  re- 
pairs to  public  highways: 

Contract  856,  Allegany  County,  16.42 
miles,  Kennedy  Construction  Company, 
Albany,   $5,371. 

Contract  890,  Cattaraugus  County.  8.37 
miles,  Shipman  &  Lincoln,  Gowanda, 
$2,620. 

Contract  891.  Chenango  County.  10.9 
miles,   H.    A.   Murphy,   Albany,   $4,731. 

Contract  893.  Delaware  and  Otsego 
Counties.  12.86  miles,  H.  A.  Murphy,  Al- 
bany,  $5,671. 

Contract  905.  Essex  County,  25.85  miles, 
'  angan  Construction  Company,  Albany. 
$8,060. 

Contract  883,  Fulton  County,  33.66 
miles.  John  P.  Dugan  &  Company.  Inc., 
Amsterdam.    $12,310. 

Contract  922.  Greene  County,  15.5  miles, 
H.  A.  Murphy.  Albany,  $6,456. 

Contract  932.  Jefferson  and  Lewis 
Counties,  9.32  miles.  Pathfinder  Construc- 
tion Company.  Inc.,  Fulton.  N.  T..  $4,896. 

Repair     Contra- 1     859.     Lewis     Coimty, 


17.23  miles.  Pathfinder  Construction  Com- 
pany,  Inc.,    Fulton,   $5,483. 

Contract  884,  Lewis  County,  33.89  miles, 
.Mfred  H.  Flinn,  Albany,  $10,860. 

Contract  853,  Monroe  County,  1.76  mdes, 
Henrv  G.  White,   Rochester,   $10,98i. 

Coiitract  873,  Monroe  County,  30.65 
miles,  Ribstein-Holter  Company,  Inc., 
liochester,  $7,855.  ^        ,        <,7  71 

Contract  916.  Onondaga  County.  67.71 
miles,    Edwin    Styring,    Syracuse,    $30.58,!. 

Contract  878,  Ontario  County,  26.44 
miles,  Kennedy  Construction  Company, 
Albany,    $6,906.  „        ., 

Contract  927,  Orange  County,  3  miles, 
Schunnemunk  Construction  Company, 
Highland  Mills,   $3,637.  .  ^  .„       , 

Contract  896.  Orange  County,  Griffln  & 
Griffln,   Norwieli.    $2,099. 

Contract  892.  Otsego  County,  23.64 
miles,   H.   A.    Murphy,   Albany,    $11,796. 

Contract  894,  Otsego  County,  7.76  miles, 
H.   A.    Murphy,    Albany,   ?4,193 

Contract  930,  Rockland  County,  7.3 
miles,  J.  F.  Gallagher  &  Company,  Inc., 
Kingston,    $25,716. 

Contract  897,  St.  Lawrence  County, 
30.95    miles,    Herbert   W.    Fearl,    Potsdam, 

Contract  906,  St.  Lawrence  County.  20.49 
miles,  Spellman-Oliver  Company,  Cha- 
teaugay,  $6,645.  ^        .      „  -„ 

Contract  910,  St.  Lawrence  County,  2.52 
miles,  Arthur  F.  McConville,  Ogdensburg, 
$12,041. 

Contract  908.  St.  Lawrence  County, 
53.61  miles,  Kellog  Boynton,  Keesville, 
$15,750. 

Contract  915,  Seneca  and  Wayne  Coun- 
ties, 42.53  miles,  F.  H.  Wells,  Savannah, 
N.  T.,  $15,965.  „„,„ 

Contract  886,  Steuben  County,  63.12 
miles,  Kennedy  Construction  Company, 
.\lhanv,    $26,518. 

Contract  924,  Suffolk  County.  1.75  miles, 
Gifford  Construction  Company,  Jamaica, 
$18,048. 

Contract  926,  Suffolk  County,  4.5  miles, 
Edward  F.  Monahan,  Manhattan  Beach, 
$13  430. 

Contract  925,  Sultolk  County,  2.14  miles, 
Murray  &  Gardner,  Inc.,  Center  Moriches, 
N.   Y..  $15,033. 

Contract  882,  Sullivan  County,  23.20 
miles,  Armstrong  &  Trowbridge,  Middle- 
town,   $6,907. 

Contract  858,  Tioga  County,  25.29  miles, 
Dana  W.  Bobbins,  Inc.,  New  York,  N.  Y., 
?8,718. 

Contract  912,  Washington  County,  4.77 
miles.  Rumpf  &  Stevens,  Lake  Placid, 
$25  973. 

"contract  858,  Washington  County.  28.76 
miles,  William  G.  Fox,  Saratoga  Springs, 
$9,675. 

♦Corning,  N.  Y. — Contract  awarded  by 
Board  of  Public  Works  for  paving  with 
creosoted  blocks  North  Side  bridge  to 
Standard  Engineering  Co..  Toledo,  Ohio, 
at  $7,108. 

New  York,  N.  Y. — Following  are  four 
lowest  bids  opened  May  4  by  President 
Bronx  Borough,  for  constructing  side- 
walks and  cros.swalks  and  fences,  etc.. 
in  East  228th  Street:  O.  Daniels  Com- 
pany. Woolworth  Bldg.,  $31,740;  Spadaro 
Contracting  Company,  827  East  217th 
Street,  $35,479;  Bonavia  Contracting  & 
Constructing  Co.,  $33,729,  and  Amanna  & 
Lyons,  $36,541. 

Lowest  bid  opened  same  time  and  place 
as  above  for  similar  work  on  Digney  Ave- 
nue submitted  bv  M.  Di  Menna  Construc- 
tion Company,  $13,166.  and  on  West  233rd 
and  West  23'ith  Streets,  by  V.  Zambetti. 
Liebig  Avenue  and  260th  Street,  at  $11,288. 

Newark,  N.  J. — Following  are  four  low- 
est bids  opened  April  27  by  Board  Street 
and  Water  Commissioners  for  repairing 
with  wood  block  Roseville  Avenue  from 
Orange  Street  to  Springdale  Avenue:  Mc- 
Mahon  Construction  Co..  1127  Broad 
.Street,  $48,337;  Glenfield  Construction  Co., 
141  S.  Eighth  Street,  $51,802;  Ralph  San- 
giovanin.  80  Hoyt  Street,  $53,978;  Newark 
Paving  Co.,   133  First  Street,   $55,143. 

Ail  bids  opened  April  27  by  Board  of 
Public  Works  for  paving  with  wood  block 
Roseville  Avenue  rejected. 

♦  Newton,  N.  J. — Following  bids  opened 
May  1  by  Board  of  Chosen  Freeholders 
for  grading  and  widening  Ross's  Corner- 
Sussex  Road;  Friinklin  Contracting  Co., 
52  Vanderbilt  Avenue,  New  York,  at  $30,- 
113  (awarded  contract);  Reillv  &  Knapp 
Construction  Co.,  Pottsville,  Pa.,  $31,773; 
.Joseph  F.  Burke,  Plainfleld,  $32,838. 

♦Pennsylvania, — Contracts  awarded  by 
State  Highway  Department,  Harrlsburg, 
for  furnishing  and  applying  bituminous 
materials  on  surface  of  State  Highway 
routes  and  State  aid  roads  (bids  opened 
May  1)  as  follows  (tVio  contracts  are  for 
heavier  surface  treatments  than  those 
awarded  reccntlvp;  Pil-^'!ct  No.  1.  about 
663.596  gal.  requirpil.  .varded  Headley 
Good  Roads  Company,  Philadelphia,  at 
7.63  cts.  per  gal.;  District  No.  2.  262.591 
gal.,  also  to  Headley  Good  Roads  Com- 
pany at  7,72  cts.  per  gal.;  District  No.  3, 
4390  gal.,  to  Good  Roads  Company,  Balti- 
more, Md.,  at  8.1  cts.  per  gal.;  District  No. 
4.  83.007  gal.,  Atlantic  Refining  Company, 
Phiiadelphia,  8.1  cts.  per  gal. 

♦Contract  awarded  by  State  Highway 
Department  for  Class  "C*  bituminous 
material  for  use  by  the  Maintenance 
Division  during  the  present  season.  Con- 
tract for  first,  third,  and  fourth  districts 
to  Barrett  Manufacturing  Company,  of 
Philadelphia,  at  7.49  cts.,  .075  cts.,  and 
.075  cts.  per  gal.,  respectively,  for  the  said 
districts:  contracts  for  Second  District  to 
United  Gas  Improvement  Company,  Phila- 
delphia,  at   7.6  cts.   per  gal. 


♦Petersburg,  Va, — Contract  awarded  by 
board  of  County  Supervisors  at  Prince 
George  for  constructing  concrete  higliway 
between  Petersburg  and  Hopewell  to 
Austin  &  Demmitt,  Baltimore,  Md.,  at 
$110,000. 

♦  Miami,  Fla. — Contract  for  constructing 
Tamiami  Trail  Road  (bids  opened  May  3) 
awarded  J.  B.  McCrarv  Company,  Atlan- 
ta, Ga.,  at  $241,500.  Hobart  Crabtree, 
County   Engineer. 

♦  Barbourville,  Ky. — Contracts  awarded 
by  County  Commissioners  for  roads  as 
ioilows  To  T.  J.  Vermillion  &  Son,  Bar- 
l)Ouryille,  for  six  miles  of  Cumberland 
itiver  extension  road;  Sam  Jackson,  Flat 
Lick,  tor  three  miles  of  road  toward  Bell 
County  line.  Because  of  irregularity  In 
bid  contract  was  not  awarded  for  con- 
structing six  miles  of  road  toward  Clay 
County. 

♦Greenville,  Ky. — Contract  tor  mac- 
adam pavement  (bids  opened  May  2) 
awarded  Cresap  Bros.,  Humboldt,  Tenn., 
at  $24,632.  Next  three  lowest:  N.  E. 
Stone  Madisonviile,  Ky.,  $26,426;  Boyd 
Williams  Construction  Company,  Mc- 
Minnviile,  Tenn.,  $27,063,  and  Southern 
Aspiialtoline  Company,  Louisville,  Ky., 
$27,708.     R.   M.  Barken,  City  Engineer. 

♦Cincinnati,  Ohio. — City  Board  of  Con- 
trol awarded  contract  for  improvement  of 
Pavilion  Street  with  850  sq.  yd.  of  brick 
paving  and  250  cu.  yd.  of  reinforced  con- 
crete retaining  walls,  to  W.  G.  Langen- 
heim,  Cincinnati,  Ohio,  at  $11,879. 

♦Cleveland,  Ohio. — Contract  awarded  by 
City  Board  of  Control  tor  paving  as  fol- 
lows: Enterprise  Paying  &  Construction 
Co.,  8436  Broadway,  for  paving  portions  of 
Corby,  Ludlow,  Keswick,  Beckett,  Chad- 
bourne,  Southington  and  Buckeye  Roads 
and  Warsaw  Avenue  at  $126,165;  Cleveland 
Trinidad  Paving  Co.,  420  Lakeside  Ave- 
nue, Shaker  Boulevard,  B.  132d  and  137th 
Streets.  Ripley,  Livingstone,  Asliwood, 
Cormere,  Haddam  and  Kemper  Roads  at 
$297,355;  Bentley  Bros.  Co..  410  Electric 
Building,  Drexmore  and  Hampton  Roads 
and  North  and  South  Moreiand  Boulevard 
at  $137,634  (bids  opened  April  26)  Gould  & 
Maybach,  823  E.  150th  Street,  Waterloo 
Road  at  $33,167,  and  R.  P.  Bennett,  527 
Society  for  Savings  Building,  Scoville 
Avenue  at  $22,735  (bids  opened  April  19). 

♦FIndlay,  Ohio, — Contracts  awarded  by 
Board  of  Control  to  Harry  J.  Hall  &  Son, 
Findlay,  at  $14,249  for  paving  Libert\ 
Street  with  Lincoln  brick,  at  $3,292  for 
Maple  Avenue  with  Bessemer  brick,  at 
$14,744  for  Bast  Street  with  Hocking 
wlrecut  brick  and  at  $5,225  for  Garfield 
Avenue  with  concrete. 

♦  Nlles,  Ohio. — Contract  for  paving  Third 
Street  (bids  opened  April  24)  awarded 
Gallagher  &  Aaron,  Youngstown,  at  $22,- 
162.  Other  bidders:  McDermott  &  Han- 
non,  Niles,  $23,188;  L.  H.  Young  Construc- 
tion Co.,  Niles,  $24,327,  and  M.  P.  Con- 
nelly &  Son,  youngstown,  $24,691.  H.  W. 
Turner,  City  Engineer. 

Ohio. — Following  are  lowest  bids  opened 
April  28  by  State  Highway  Department,  at 
Columbus  (Chnton  Cowan,  Comr.),  for 
constructing  roads: 

Champaign  County,  Section  O,  Urbana- 
West  Jefferson  Road,  waterbound  mac- 
adam, length  1.56  miles;  S.  W.  Wrightdel. 
Logan,  Ohio,  $12,567.  ^  ,^ 

Clarke  County,  Section  1,  Springfield- 
Urbana  Road,  length  4.35  miles:  Sylvester 
Baughman,  Marysville,  Ohio,  surface- 
treated  macadam  $44,528  and  waterbound 
macadam   $39,626. 

Columbiana  County,  Section  R,  Cleve- 
land-East Liverpool  Road,  bituminous 
macadam,  length  3.01  miles;  Public  Con- 
tracting Co.,  Elyria,  Ohio,  $32,750. 

Crawford  County,  Section  K,  Bucyrus- 
Galion  Road,  brick  (monolithic  type), 
length  1.69  miles;  L.  R.  McMicliael,  Bucy- 
rus,  Ohio,  $31,800.  Section  L,  Bucyrus- 
Marion  Road,  length  1.03  miles;  L.  n.  Mc- 
Michael,  Bucyrus,  Ohio,  brick  monolithic 
$19,400,  semimonolithic  brick  $20,500.  Sec- 
tion 1-2,  Columbus-Sandusky  Road,  brick, 
length  0.5  mile;  A.  J.  Brady  and  .1.  C. 
Drake,  Marion,  Ohio,  $10,560. 

Delaware  County,  Section  F,  Columbus- 
Sandusky  Road,  length  0.97  mile;  S.  C.  & 
Stewart  Kisner,  Delaware,  Ohio,  mac- 
adam $11,620,  reinforced  concrete  $14,179. 
Section  J,  Delaware-Mount  Gilead  Road, 
length  3.72  miles;  Brewer,  Tomlinson  & 
Brewer,  Chillicothe,  Ohio,  macadam  $36,- 
662,  reinforced  concrete  and  plain  con- 
crete $,%,860.  Section  I,  Columbus-San- 
dusky Road,  length  1.9  miles:  S.  C.  & 
Stewart  Kisner,  Delaware,  Ohio,  maradam 
$21,563,   concrete  $30,370. 

Franklin  County,  Section  O,  Columbus- 
Sandusky  Road,  brick  (semimonolithic), 
length  0.76  mile;  Culbertson  &  Culbertson, 
Richmond,  Ind.,  $47,848. 

Geauga  County,  Section  H,  Burton- 
Bloomfield  Road,  concrete,  length  2.97 
miles;  the  L.  H.  Young  Contractine  Co., 
West  Austintown,  Ohio,  $35,033.  Section 
J,  Chagrin  Faiis-Greenville  Road,  2.50 
miles;  Farrell  Engineering  &  Construction 
Co.,  Cleveland,  concrete  and  brick  $28,154; 
the  Enterprise  Paving  &  Construction  Co., 
Cleveland,  brick  $28,348. 

Greene  County,  Section  S,  Dayton-CIiil- 
licothe  Road,  waterbound  macadam,  length 
5.67  miles;  McGarry  &  Sparks.  Columbus, 
$30,500. 

Jefferson  County,  Section  A,  Skelly- 
Empire  Road,  waterbound  macadam, 
length  0.9  mile;  W.  R.  Heburn,  Mount 
Pleasant,  Ohio,  $14,359.  Section  J,  Ohio 
River  Road,  brick,  length  0.72  mile; 
Springer  &  Springer,  Wheeling.  W  Va., 
$21,471. 
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Knox  County,  Section  J,  Mount  Vernon- 
Coshocton  Road,  length  2  miles;  the  Mans- 
field Construction  Co.,  Mansfield,  Ohio, 
waterbound  macadam  $21,678,  bituminous 
macadam  $25,109.  Section  1,  Columbus- 
MiUersburg  Road,  length  4.18  miles;  the 
Mansfield  Construction  Co.,  Mansfield, 
Ohio,  waterbound  macadam  $47,510,  bitu- 
minous macadam  $55,553. 

Logan  County,  Section  D,  U.rbana-Belle- 
fontaine  Road,  waterbound  macadam, 
length  4.15  miles;  D.  R.  McArthur  and  D. 
C.  Fox,  Belle  Center,  Ohio,  $25,744. 

Mahoning  County,  Section  U,  Youngs- 
town-New  Bedford  Road,  waterbound 
macadam,  length  1.31  miles;  Evans  Bros., 
Hubbard,  Ohio,  $10,864. 

Mercer  County,  Section  E,  Celina- 
Greenville  Road,  reinforced  concrete, 
length  3.08  miles;  Joseph  and  Lisle  Karsh, 
Cellna,  Ohio,  $45,314. 

Miami  County,  Section  E,  Dayton-Troy 
Road,  length  5.03  miles;  C.  E.  Williams, 
Grand  Rapids,  Mich.,  bituminous  mac- 
adam, $52,236;  J.  A.  Westrlck,  Holgate, 
Ohio,  reinforced  concrete  $70,545. 

Monroe  County,  Section  J,  Woodsfleld- 
Marletta  Road,  bituminous  macadam, 
length  1.92  miles;  Abner  Juniper  &  Son, 
Nelsonville,  Ohio,  $33,000. 

Muskingum  County,  Section  L,  Zanes- 
ville-Caldwell  Road,  brick,  length  1.35 
miles;  C.  W.  Hughes  and  C.  K.  Smith, 
Malta,  Ohio,  $23,680. 

Portage  County,  Section  U,  Cleveland- 
East  Liverpool  Road,  brick,  length  2.40 
miles;  Morgan  Bros.,  Ravenna,  Ohio, 
$40,300. 

Ross  County,  Section  M,  ChllUcothe- 
Lancaster  Road,  brick,  length  1.02  miles; 
Brewer,  Tomlinson  &  Brewer,  Chillicothe, 
Ohio,  $12,974. 

Stark  County,  Section  I,  Akron-Canton 
Road,  brick,  length  5.78  miles;  J.  B.  Smith, 
J.  C.  Krablll  and  J.  E.  SlfCert,  Canton, 
Ohio,  $124,452. 

Tuscarawas  County,  Section  O,  New 
Philadelphia  -  UhrichsviUe  Road,  brick, 
length  2.37  miles;  Pace  Bros.,  Cleveland, 
$44,155. 

Union  County,  Section  F,  Urbana- 
Marysville  Road,  reinforced  concrete, 
length  0.21  miles;  John  L.  Porter,  Marys- 
ville.  Ohio,  $3,133. 

Washington  County,  Section  K,  Marl- 
etta-McConnellsvlIle  Road,  length  0.80 
mile;  McElfresh,  Danford  &  Glover,  Cald- 
well, Ohio,  tarbound  macadam  $12,996, 
asphalt-bound  macadam  $13,362.  Section 
L,  Athens-Marietta  Road,  length  1.23 
miles;  The  Engineering  Service  Co.,  Co- 
lumbus, Ohio,  tarbound  macadam  $18,250, 
asphalt-bound  macadam  $18,829. 

Wood  County,  Section  E,  Bowling  Green- 
Perrysburg  Road,  length  4.77  miles;  Gray 
Bros.,  Bowling  Green,  Ohio,  bituminous 
macadam  $33,500,  asphalt  concrete  $38,000. 
Section  F,  Bowling  Green-Perrysburg 
Road,  length  5.98  miles;  Gray  Bros., 
Bowling  Green.  Ohio,  bituminous  mac- 
adam $39,400,  asphaltic  concrete  $46,400, 
bituminous  concrete  $-14,000. 

Ashland  County,  Section  A,  Ashland- 
Loudenville  Road,  resurfacing  and  water- 
bound  macadam,  length  1.55  miles;  Galla- 
gher &  Aaron,  Youngstown,  Ohio,  $17,859. 

4rPiqua,  Ohio.  —  Contract  for  paving 
(bids  opened  April  25)  awarded  Hennessy 
Brothers,  Piqua,  at  $1.89  per  sq.  yd.  for 
South  Street  and  $25,803  for  Nicklin  Ave- 
nue paving  with  Bermudez  asphalt.  J.  M. 
Lloyd,  Clerk. 

♦Struthers,  Ohio. — Contract  for  paving 
Elm  Street  (bids  opened  April  26)  award- 
ed J.  r.  Morrison  &  Co.,  Youngstown,  at 
$10,684.     J.  Richards,  Clerk. 

#Urbana,  Ohio. — Contract  awarded  by 
Director  of  Public  Service  for  paving 
MlAmi  Street  to  Edward  D.  Murray,  Day- 
ton, at  $44,000.     (Bids  opened  May  2). 

-^Youngstown,  Ohio. — Contracts  award- 
ed by  Director  Public  Service  for  paving 
Crescent  Street  and  Lauderdale  Avenue 
to  M.  F.  Clark,  Youngstown,  at  a  total 
of   $11,480. 

-t^Goshen,  Ind. — Following  contracts 
awarded  by  County  Commissioners  May  2 
and  4  for  constructing  roads:  Oakland 
Avenue  Road  in  .South  End,  Concord 
Township,  18,480  sq.  yd.  concrete  and  Clark 
Truex  Road  in  Ix>cke  Township,  10,335  sq. 
yd.  concrete  to  Amandus  M.  Smith  of  Elk- 
hart, at  $26,056  and  $13,952  respectively; 
Olive  Town.ship  Road,  31,397  sq.  yd.  con- 
crete to  Heysteck-Baker  Construction  Co. 
of  Kalamazoo,  Mich.,  at  $40,520;  Clinton- 
Benton  Township  Line  Road,  42,980  sq. 
yd.  brick.  L.  W.  Seaman  of  Goshen,  at 
$69,692.  and  La  Grange  Road  in  Clinton 
Township,  16,787  sq.  yd.  brick,  to  William 
Coin   of  Frankfort,  at  $27,300. 

♦Plymouth,  Ind. — Contracts  for  con- 
.structing  gravel  roads  throughout  the 
county  (bids  opened  April  28  awarded  as 
follows:  Road  No.  1.  A.  W.  Keefe,  Ply- 
mouth, $11,462;  No.  2  and  3,  Hyman  Chase 
&  Co.,  Logansport,  $14,811;  No.  4,  Putnam 
Bros.,  Marion,  $32,290;  Boggs  Road,  Ma- 
honey  Bros.,  Lafayette.  $17,490,  and  Ste- 
phen.s  Road,  Thom.ia,  Benssett  &  Thomas, 
Mount  Vernon,  at  $15,053.  Arthur  W. 
Thomson,  County  Engineer. 

-A-Princeton,  Ind. — Contract  awarded  by 
County  Commissioners  for  constructing 
stone  road  in  Wa.shington  Townfihip  to 
Dozler.  Dunkel  &  Lane  Co.,  Mount  Car- 
mel.  111.,  at  $30,450. 

-A-Lawrenceburg,  Ind. — Contract  award- 
ed Kelly-.Springfleld  Machinery  Company. 
Springfield,  Ohio,  for  furnishing  an  oll- 
I>urnlng  road  roller  at  ?2,900.  Harry  E. 
I.uthfrheck,   Auditor. 


-*New  Castle,  Ind.— Contract  for  18,000 
sq.  yd.  brick  paving  (bids  opened  April 
17)  awarded  Burk  Construction  Company, 
New  Castle.     L.   M.  Johnson,  City  Clerk. 

-A-Houghton,  Mich. — Contract  awarded 
by  County  Commissioners  for  grading  and 
macadamizing  the  highway  from  Lake 
Linden  to  Laurium  awarded  J.  E.  Blom- 
gren.  Norway.  Mich.,  at  $22,000;  and  for 
macadamizing  16  ft.  wide  with  cru.shed 
rock  on  Dollar  Bay  to  Lake  Linden  to 
Hicks  Engineering  Company,  Vulcan,  at 
$36,000. 

■ANewberry,  Mich.  —  Contract  awarded 
Sattrel  (jompany,  Marquette,  for  con- 
structing Luce  County  Road  system  (bids 
opened  Mav  1)  at  $11,180.  Perry  Selghton, 
Clerk, 

Chicago,  III. — Following  are  four  bids 
opened  April  24  by  A.  W.  Miller,  Superin- 
tendent of  Streets,  for  12,000  sq.  yd.  creo- 
soted  wood  blocks:  Chicago  Creosote  Co., 
30  N.  La  Salle  Street,  $1.62  per  sq.  yd.; 
Jemison  Wright  Co..  Toledo.  Ohio,  $1.80; 
Ayer  &  Lord  Tie  Co.,  80  East  Jackson 
Boulevard,  $1.93,  and  Republic  Creosote 
Co.,  Indianapolis.  Ind.,  $1.95. 

-AEvanston,  III, — Following  are  four  bids 
opened  May  2  by  I.  C.  Brown,  Commis- 
sioner Public  Works,  for  5000  sq.  yd.  brick 
paving:  M.  Foley  Company.  716  Main 
Street,  $14,428  (awarded  contract);  H.  G. 
GoUtz,  Oak  Park,  111.,  $14,601;  J.  A.  Mc- 
Garrv  Company,  189  W.  Washington 
Street,  Chicago.  $16,457;  Smith  &  Brown 
Company,  128  North  La  Salle  Street,  Chi- 
cago, $16,298. 

♦  Kankakee,  III. — Contract  awarded  F. 
P.  Caughlln,  Chicago,  for  6500  yd.  asphal- 
tic concrete  pavement,  at  $15,585.  H.  A. 
Sylvester,  City  Clerk. 

-A-Rock  Island,  III. — Contracts  awarded 
McCarthy  Improvement  Co.,  214  W.  Fourth 
Street,  Davenport,  as  follows,  for  navlng: 
Eleventh  Street  District,  $13,637;  Twenty- 
third  Avenue.  Eleventh  to  Sixteenth 
Streets,  $17,971;  Seventeenth  Avenue. 
Tenth  to  Fifteenth  Streets,  $12,226. 

-♦Washburn,  Wis. — Contract  for  paving 
Bayfield  Street  and  First  Avenue  E.. 
awarded  Thomas  G.  Wooley,  La  Crosse, 
at  about  $40,000.  W.  F.  Reichardt,  Water- 
town,  Archt.;  A.  W.  MackLeod,  Mayor. 

-♦Des  Moines,  Iowa. — Contract  awarded 
by  City  Council  for  paving  with  lake 
asphalt  Maple  Street,  to  Des  Moines  As- 
phalt Paving  Co.,  Des  Moines,  at  $1.98 
per  yd. 

BemldJI,  Minn. — Lowest  bid  opened  Mav 
1  by  George  Stein,  City  Clerk,  for  9000 
pq,  yd.  concrete  pavement,  1  to  3%,  sub- 
mitted bv  Goodman  &  Lorlved,  Bemi-IJi. 
at  $1.12  sq.  yd. 

-♦Duluth,  Minn. — Contract  awarded  by 
Cf^y  Commissioners  for  paving  Nine- 
teenth Avenue  East,  to  D.  H.  Clough  & 
Co..  Duluth,  at  $13,222. 

■♦St.  Paul,  Minn. — Contracts  awarded  by 
C'-mty  Commissioners  for  grading  and 
macadamizing  3  miles  of  road  from  Way- 
zata  to  Long  Lake  to  F.  Balch  &  Co., 
1431   Capitol  Avenue,  at  $14,000. 

♦York.  Neb. — Contract  awarded  Roberts 
Construction  Co.,  Lincoln,  for  paving 
Blackburn  and  Kiplinger  Avenues  at  $2,025 
per  sq.  yd.    A.  B.  Chatterton,  City  Clerk 

♦Yankton,  S,  D. — Contract  awarded  by 
City  Commissioners  for  paving  with  con- 
crete 45  blocks  to  C.  H.  Atkinson,  Water- 
to-nm,  at  $111,560. 

♦Butte,  Mont. — Contract  awarded  by 
City  Council  for  paving  West  Broadway 
to  J.  C.  Maguire,  Butte,  at  $70,140. 

♦Dallas,  Tex. — Contract  awarded  Vibro- 
lithic  Construction  Company,  Dallas,  for 
15,285  sq.  yd.  vlbrolithic  on  Wood  and 
Toune  Streets,  at  about  $38,000.  H.  Mose- 
ley.  City  Engineer. 

♦McKlnney,  Tex. — Contract  awarded 
Kaw  Paving  Company,  Topeka,  Kan.,  on 
Texico  asphalt  for  Improvement  District 
No.  4  (bids  opened  April  25).  at  $63,000 
Charles  Schultz,  Engr.,  McKlnney. 

Golden,  Col. — Following  are  four  lowest 
bids  opened  April  29  by  Board  County 
Commissioners  for  constructing  the  Soutli 
Golden  Road.  4.8  miles,  between  Denver 
and  Golden  (bids  Include  grading,  bridge 
.nnd  concrete  construction  and  paving): 
(Concrete — r;,iffev  ,^  Keefe  Construction 
Co.,  245  Kalamath  Street.  Denver.  $65.- 
280;  G.  H.  Stack,  $66,365;  Thomas  Phillips, 
$67,142:  Tully  Construction  Company, 
$71,512. 

Topeka— Thomas  Phillips,  302  R.  R. 
Bldg..  Denver,  S82,018;  Tully  Construction 
Company,  $84,733:  G.  S  Lambie,  $88,327; 
Strange  Maguire  Paving  Company,  $88,811. 

Warrenite — Strange  Maguire  Paving  Co., 
Salt  Lake  City.  Utah.  $89,369;  Warren 
Bros..  $96,643;  Thomas  Phillips,  $101,178, 
and  Tully  Construction  Co  nnany,  $103,893. 

Amieslte  (three  bids) — Gaffey  &  Keefe, 
$81,558:  J.  F.  Roberts  Construction  Com- 
pany, $113,127,  and  A.  F.  Hewitt,  $199,115 

Belllngham,  Wash.  —  Following  bids 
opened  by  Board  of  Public  Works  far  pav- 
ing portion  of  Indian  Street  with  (a)  as- 
phalt, (b)  two-course  cement,  (c)  one- 
course  concrete:  K.  Sauset,  Belllngham, 
fa)  $10,571,  (b)  $10,491,  (c)  $10,111:  Inde- 
pendent A.sphalt  Co.,  Seattle,  (a)  $10,770; 
J.  Lich.  Bplllngham,  (a)  $10,781;  H.  B. 
Peterson,  Belllngham.  (a)  $11,027,  (b) 
'«1fl.993.  (c)  $10,803:  Riddle  &  Hawkins, 
Belllngham.   (b)   $11,068,   (c)  $10,803. 


Cathlamet,   Wash. — Blnkey  &  Crottiers,  ♦Toronto,     Ont, — Contract     for     paving 

Cathlamet,      .submitted      lowest      bid      to  with  bltulithlc  on  Western  Avenue  award - 

County  Commissioners  at  $11,942,  for  con-  ed  Commissioner  of  Works,  at  $10,450. 
structing  Deep   River  Highway.     Thomas 
H.      Allman,     County     Engineer.        (Bids 
opened  May  2). 

♦Colfax,  Wash, — Contract  awarded  by 
County  (jommissloners  for  constructing 
Permanent  Highway  No.  10  to  G.  L. 
Stickler,  Davenport,  at  $41,457.  Other 
bids  were:  Carlson-Chlndahl,  Spokane. 
$44,170;  H.  H.  Boomer  Co.,  Spokane,  $48.- 
644;  Mitchell  Bros.,  Spokane,  $43,200. 
(Bids  opened  May  1.)  J.  M.  McCaw, 
County  Engr. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


♦  Enumclaw,  Wash. — Contract  awarded 
by  Board  of  Public  Works  for  paving  with 
one-course  concrete  a  number  of  streets 
to  Washington  Paving  Co..  L.  C.  Smith 
BIdg..  Seattle,  at  $26,866.  (Bids  opened 
May   2.) 

♦  Everett,  Wash. — Reported  contract 
awarded  by  County  Commissioners  for 
paving  with  one-course  concrete  to  H.  J. 
Kaiser  &  Co.,  Everett,  at  $83,451  for  (a) 
Kverett-Marysville  Road  and  at  $88,453  for 

(b)  road  between  Monroe  and  Snohomish. 
Other  bidders:  Mark  O'Dell,  Seattle,  (a) 
$84,738.  (b)  $89,695;  Leddlngham  &  Cooper, 
Everett,   (a)   $86,318,   (b)   $93,008. 

♦  Mount  Vernon,  Wash.  —  Contract 
awarded  by  Board  of  Public  Works  for 
paving  with  concrete.  Second  Street,  to 
Skagit  Construction  Co..  Mount  Vernon, 
at  $9,782. 

♦Reported  contract  awarded  by  County 
Commissioners  for  paving  with  one-course 
concrete  I'/i  miles  county  road  to  Skagit 
Construction  Co.,  Mount  Vernon,  at 
$12,400. 

Seattle,  Wash. — Following  are  four  low- 
est bids  opened  recently  by  County  Com- 
missioners for  paving  8  miles  of  the  ex- 
tension of  Fourteenth  Avenue  S.  from 
city  limits — (a)  monolithic  brick,  (b)  con- 
crete, (c)  brick  block:  F.  McLellan,  Globe 
Block,  (a)  $222,691,  (b)  $130,427,  (c)  $268,- 
253:  Washington  Paving  Co.,  L.  C.  Smith 
Building,  (a)  $229,490,  (b)  $141,973,  (c) 
$263,662:  Nettleton,  Brush  &  Eachbach, 
American  Bank  Building,  (a)  $267,600;  P. 
J.  McHugh.  Third  Avenue  N.  and  Mercer 
Street,  (b  $162,200,  (c)  $289,200;  T.  Ryan  & 
Co..  Lowman  Building,  (a)  $269,462,  (b) 
$156,705,  (c)  $299,765.  A.  P.  Denton,  Co. 
Engr. 

♦Contract  for  above  work  awarded  F. 
McCIellan,  Globe  Block,  at  $222,691.  for 
nionollthic  brick. 

♦Following  bids  received  by  County 
Commissioners  for  paving  county  high- 
way from  Bothell  Road  to  WoodlnvMIe 
with    (a)    monolithic   brick,    (b)    concrete. 

(c)  brick  block:  Cascade  Construction 
Co.,  Pacific  Block,  Seattle,  (a)  $91,600, 
(b)  $70,900,  (c)  $84,400  (awarded  con- 
tract); Washington  Paving  Co.,  L.  C. 
Smith  Bldg.,  (a)  $90,856,  (b)  $74,594,  (c) 
$84,943;  M.  P.  ZIndorf,  Alaska  Bldg.,  (;i  i 
$96,000,  (b)  $77,825,  (c)  $93,000;  Booker, 
Kiehl  &  Whipple,  Central  Bldg.,  (a)  $99.- 
437,    (b)   $60,324,    (c)   $96,566. 

■♦Contracts  awarded  by  Board  of  Public 
Works  for  paving  and  curbing  Juneau 
Street  to  William  Kopta,  New  York  Block, 
at  $40,773,  and  Hinds  Street,  to  D.  &  V. 
Bressi,  1101  20th  Avenue  S.,  at  $13,941. 

♦Contract  awarded  by  County  Commis- 
sioners for  paving  with  one-course  con- 
crete Auburn-Bnumclaw  Road  to  J.  M. 
riapp.  Burke  Building,  at  $41,351.  Next 
three  bidders:  Washington  Paving  Co., 
Seattle,  $42,943;  Erlckson  Anderson.  Seat- 
tle, $43,139;  M.  J.  Kaiser,  Everett,  $43,885. 

♦Portland,  Ore. — Contract  awarded  by 
City  Council  for  repairing  asphalt  pave- 
ments for  ensuing  year  to  Oskar  Huber, 
Portland,  at  $2.65  per  sq.  yd.  for  renlacing 
entire  pavement,  $1.78  for  resurfacing 
and  $1.20  for  skin  patching;  total  $10,845. 

Lancaster,  Cal. — Lowest  bid  opened  re- 
cently by  County  Board  Supervisors  for 
constructing  macadam  pavement  and 
cement  curbs  on  1.33  miles  of  Tenth 
Street  and  Antelope  Avenue,  Road  Dist. 
No.  93,  submitted  by  J.  Hein,  511  Stim- 
.son    Building,    Los    Angeles,    at    $11,745. 

♦San  Francisco,  Cal. — Contract  awarded 
by  Board  of  Works  for  Improving  portion 
of  Twfntv-fifth  Avenue  to  A.  E.  Buckman, 
r^ick   Bldg.,  at   $9,962. 

♦Salt  Lake  City.  Utah. — Following  bids 
opened  by  city  May  2  for  paving  (a) 
Eleventh  Street  with  sheet  asphalt  and 
(b)  Sixth  Avenue  with  bitulithic;  .T.  W. 
Mellen,  (a)  $76,654,  (b)  $19,577;  P.  J. 
Moran  Contracting  Co.,  Inc.,  (a)  $76,107, 
(b)  $19,612,  and  Strange-Magulre  Paving 
Co.,  (a)  $76,543  and  (b)  $19,025.  Awarded 
contract  on  (b).  Bidders  all  of  Salt  Lake 
City.    Gordon  Snow.  City  Auditor. 

♦  Idaho. — Contract  awarded  by  State 
Highway  Commissioner.  Boise,  for  con- 
structing state  highway  to  Washington 
state  line  to  General  Construction  Co.. 
Spokane,  at  $63,721.  Next  three  bidders: 
Carlson-Chlndahl.  Spokane.  $66,683:  Ro- 
lotte.  Fobert  &  Winters.  Spokane,  $69,352; 
E.  Wrenn,  Fenn,  $77,186. 

♦  Moscow,  Idaho. — Contract  awarded  by 
City  Council  for  paving  with  I'A-ln. 
asphalt,  4 -In.  concrete  base  In  three  dis- 
tricts to  Standard  Asphalt  Co.,  Spokane, 
Wash.,  at  $34,553. 

♦  Ford,  Ont. — Contracts  amounting  to 
$45,000  for  paving  with  reinforced  con- 
crete Belle  Avenue  awarded  to  Chick  Con- 
struction Co.,  Windsor,  and  Gouln  &  Des- 
jardins  of  Tecumseh,  Ont. 


PROPOSED  WORK. 

Detroit,  Mich.— Reported  the  Detroit 
Reduction  Co.  will  rebuild  plant  recently 
destroyed   by   fire. 

Lincoln,  Neb.  —  All  bids  opened  March 
22  by  City  Council  for  constructing  gar- 
bage Incinerator  rejected.  New  bida  will 
probably  be   received. 

BIDS    DESIRED. 

Long  Island  City,  L.  I.— Until  May  18. 
by  Maurice  E.  Connolly.  Pres.  Queens 
Borough,  for  the  reception,  transportation 
and  final  disposition  of  garbage,  rubbish, 
ashes  and  street  sweepings.  In  portion  of 
the  Fifth  Ward.  Borough  of  Queens,  dur- 
ing the  months  of  May,  July,  August. 
September  and  October,  1916,  and  furnish- 
ing and  operating  necessary  dumps, 
scows,  tugs,  etc.     Security,  $4,600. 

Whiting,  Ind.— Until  May  25.  by  Board 
Public  Works,  for  constructing  two  units 
20-ton  capacity  garbage  disposal  plants, 
advertised  in   Engineering   Itecord. 

PRICES  AND  LETTINGS. 
♦/ndicotes  award  of  contract. 

♦Clarksdale.  Miss. — Contract  for  con- 
structing garbage  Incinerator  awarded 
.Sparks  Crematory  Construction  Company, 
Minneapolis,  Minn.  A.  C.  Tuttle,  City 
Clerk. 


HYDRAULIC  CONSTRUC- 
TION    AND     RIVER 
IMPROVEMENTS 


PROPOSED  WORK. 

Drain  —  Boston,  Mass. — Commissioner 
Murphy  of  the  Department  Public  Works 
intends  Improving  Freeport  Street  Brook, 
a  surface  drain  of  concrete  in  Bowdoin 
Street;  cost  $22,000. 

Wharf — New  London,  Conn. — Construc- 
tion of  a  municipal  wharf  and  ferry  slip 
improvements  contemplated.  Probable 
cost  $32,000.     Address  Mayor. 

Power    Development — Oswego,    N,    Y. — 

Reported  Water  Service  Commission  is 
considering  developing  water  power  at 
new  dam,  probable  cost  $500,000.  Address 
Secy.    Water  Service   Commission. 

Drainage— Pittsburg,  Pa.— City  Council 
voted  in  favor  of  issue  of  $200,000  bonds 
for  drainage  basin  for  Nine  Mile  Run  and 
$150,000  bonds  for  widening  and  Improving 
Saw  Mill  Run. 

Dredging— Baltimore,  Md.— The  Bd.  of 
Estimates  reported  considering  deepening 
channel  from  Ft.  McHenry  to  Port  Cov- 
ington. Bonds  amounting  to  $1,500,000 
may  be  sold  In  the  fall. 

Plet^-Tampa,  Fla.— The  Board  of  Port 
Commissioners  decided  to  construct  a 
slip  and  pier  In  the  Estuary. 

Wharf— Lake  Charles,  La.— Plans  com- 
pleted for  a  municlDal  wharf  to  cost  about 
$15,000.  Address  City  Clerk.  Election  will 
probably  be  held  to  vote  $30,000  bonds, 
proceeds  to  be  used  to  construct  wharf, 
build  concrete  bridge  over  Pithon  cou- 
lee,  at  Ryan   Street,   and   dredging. 

Flood  Protection — Portsmouth,  Ohio. — 
See  "Water  Works." 

Docks — Sandusky,  Ohio. — Reported  Bal- 
timore &  Ohio  R.  R.  Co.  (F.  L.  Stuart. 
Ch.  Engr.,  Baltimore,  Md.),  plans  con- 
structing docks  and  providing  machines 
for  handling  ore  and  grain  from  Great 
Lakes.     Cost  about  $1,000,000. 

Drainage— Belleville,  III.  —  Richland 
Creek  Drainage  District  has  been  created 
and  plans  for  straightening  and  deepen- 
ing channel  through  Belleville  approved. 
Cost  about  $78,000.  E.  P.  Lausehner  is  a 
Commissioner  of  the  District. 

Drainage — Topeka,  Kan.— V.  B.  Park- 
hurst  has  submitted  plans,  specifications 
and  estimates  for  drainage  work  in  Belvue 
Drainage  District  amounting  to  $78,664. 

Drainage — Earle,  Ark. — Drainage  Dis- 
trict No.  3,  Crittenden  County,  organized 
for  the  purpose  of  constructing  a  35-mile 
canal.  Bonds  amounting  to  $225,000  will 
be  sold.  W.  E.  Ayers.  Randolph  Build- 
ing, Memphis.  Ark..  Engr. 

Drainage — McGhee,  Ark. — The  Cypress 
Creek  Drainage  District.  Tensas  Basin 
Levee  Board.  Desha  County  Levee  Board 
and  Chicot  County  Levee  Board  propose 
closing  1%  miles  of  the  gap  between  Ar- 
kansas and  Mississippi  River  levee  cost- 
ing $150,000.  Contract  to  be  let  bv  State 
Board  of  Engineering.  New  Orleans. 
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Levee  Work— Athens,  Tex.— Plana  sub- 
mitted to  State  Reclamation  Department 
for  the  levee  district  to  1^  constructed 
in  Henderson  County.  Q.  w.  Finley,  En- 
gineer,  Bnnis. 

Irrigation — Austin,  Tex.  —  Blueprints 
completed  for  the  Parson's  slough  dis- 
trict and  Five  Mile  Creek  District  in 
Dallas  County.  Also  for  Red  Oak  Creek 
District  in  Ellis  County.  Address  State 
Reclamation  Department,  Austin. 

Levees  —  Ennis,  Tex. — Citizens  voted 
1110.000  bonds  to  construct  a  levee  in  EUls 
County  Levee  DIst.  Xo.  3.  Address 
County  Clerk. 

Power  Development — Everett,  Wash. — 
City  Commissioners  will  .engage  an  engi- 
neer to  investigate  possibilities  of  de- 
veloping   power   of   Sultan    River. 

Irrigation — Ashland,  Ore. — Election  will 
be  held  May  1»  in  Talent  Irrigation  Dist. 
to  vote  $900,000  bonds  for  improvements. 

Irrigation — Echo,  Ore. — Teel  Irrigation 
Dlst.  bonds  amounting  to  $1,100,000  sold. 
Address   Directors  Teel   Irrigation   Dist. 

Hydro- Electric  Plant— Portland,  Ore.- 
Plans  being  prepared  by  W.  H.  Daly, 
Commissioner  of  Department  of  Public 
Utilities,  and  engineers  of  the  municipal 
water  bureau,  providing  for  the  installa- 
tion of  a  municipal  electric-lighting  plant. 
Tentative  plans  call  for  the  construction 
of  a  hydro-electric  power  plant  on  Bull 
Run  River,  In  connection  with  an  Im- 
pounding dam  which  wUl  soon  be  neces- 
sary for  the  conser\ation  of  the  city  wa- 
ter supply.  It  is  estimated  that  about 
4000  hp.  can  be  developed,  at  a  cost  of 
about  $200,000. 

Irrigation  —  California.  —  Barclay  Mc- 
Cowan  of  Bakersfleld,  District  Attorney 
for  Kern  County,  has  applied  to  State 
Water  Commission.  Sacramento,  for  per- 
mission to  appropriate  10,000  second  feet 
of  flood  waters  of  Kern  River.  Plans 
Include  construction  of  reservoirs  at  head 
waters  of  the  river  to  store  250,000  acre 
feet  and  canals  and  pipe  lines  to  carry 
water  from  the  reservoir  to  irrigate  ap- 
proximately 100,000  acres  of  high  mesa 
Uinds  around  Lerdo,  San  Emidlo,  Kern 
and    Edison    Mesas. 

Hydroelectric  Plant  —  Fontana,  Cal. — 
Pontana  Power  Co.,  organized  to  construct 
a  hydroelectric  plant  and  has  applied  to 
State  Railroad  Commission.  Sacramento, 
for  permission  to  issue  and  sell  $250,000 
bonds  to  nnance  project.  \  pipe  line  will 
be  constructed  to  carry  326  miners  inches 
of  water  under  pressure  from  a  point  in 
Lytle  Creek,  9  miles  northwest  of  Rialto, 
to  site  of  new  plant;  a  transmission  line 
will  be  constructed. 

Flood  Protection  Work— Los  Angeles, 
Cal. — County  Commissioners  making  sur- 
veys for  flood  protection  work.  Address 
County  Clerk. 

Pier — Manhattan  Beach,  Cal. — Contract 
will  be  let,  probably  last  of  June,  for 
constructing  a  pleasure  pier  and  pavilion. 
Llewellyn   Price,    City   Clerk. 

Levee  Work— National  City,  Cal.— 
Western  Salt  Works,  National  City,  has 
applied  to  U.  S.  Engineer,  Los  Angeles, 
for  permission  to  construct  a  levee 
across  southern  end  of  San  Diego  Bay  to 
Inclose   an    area    for    Industrial   purposes. 

"Tllver  Protection  Work — Olive,  Cal.— An 
election  to  be  held  to  vote  $20,000  bonds 
for  constructing  protection  work  along 
east  bank  of  Santa  Ana  River  and  $5,000 
for  clearing  channel  and  reinforcing  weak- 
est points.  J.  D.  Thomas,  Olive,  Chair- 
man District. 

Dam— Pasadena,  Cal.— J.  W.  Reagan, 
County  Flood  Control  Engineer,  Los  An- 
geles, will  prepare  plans  for  concrete  dam 
125  ft.  high  to  be  constructed  at  Devils 
Gate,  In  Arroyo  Seco,  northwest  of  Pasa- 
dena. 

Irrigation  —  Princeton,  Cal.  —  Construc- 
tion of  an  irrigation  district  in  a  12,000 
acre  tract  is  being  considered.  Bd.  of 
Supervisors  of  Colusa  and  Qlenn  Counties 
received  a  petition  (or  said  improvement. 
Address  Secretary,  Princeton  Chamber  of 
Commerce. 

Irrigation — San  Dimas,  Cal. — M.  L.  Haz- 
zard,  217  North  Bright  Street,  Whittler, 
has  applied  to  State  Water  Commission, 
Sacramento,  for  permLsslon  to  appropriate 
2000  second-ft.  of  .water  In  San  Dlraas 
Canyon  for  irrigation  purposes.  He  plans 
to  construct  a  concrete  arched  dam  In 
Puddington  Canyon.  District,  130  ft.  high, 
E50  ft.  wide  at  top  and  25  ft.  wide  at  bot- 
tom, to  form  a  reservoir  with  a  storage 
capacity  of  about  17.000  acre-ft.;  also  a 
tunnel  through  the  mountains  separating 
San  Dimas  and  San  Gabriel  Canyons,  and 
a  pipe  line  or  flume  about  4  miles  long 
from  end  of  tunnel  to  reservoir.  Distribut- 
ing system  will  be  necessary  to  carry 
water  about  10  miles. 

Hydroelectric  System  —  Rodney,  Ont.  — 
Citizens  voted  $15,000  bonds  for  new 
hydroelectric  lighting  and  jHJwer  dis- 
tribution  system. 

Hydro  Substation — Wetland,  Ont. — Con- 
tract soon  to  be  let  for  hydro  substation, 
cost  including  equipment,  $40,000.  Ad- 
dress Clarence  M.  Webber,   Welland. 

BIDS    DESIRED. 

Boston,  Mass. — See  "Paving  and 
Roads." 


Dam— Brockton,  N.  Y.— See  "Water 
Works." 

Plei— Brooklyn,  N.  Y.  —  Until  May  20, 
atjcording  to  reports,  by  Bush  Terminal 
Company,  foot  Forty-third  Street,  Brook- 
lyn, for  constructing  pier  shed  at  foot 
of  Thirty-ninth  Street,  requiring  about 
1000  tons  steel  work. 

Jetty— Wilmington,  Del.— Until  May  26, 
by  U.  S.  Engrs.  Office,  Old  Federal  Bldg., 
for  repair  to  jetty  at  mouth  of  Broadkill 
River. 

Concrete  Flood  Gates — Savannah,  Ga. — 

Until  .May  25.  by  County  Commissioners, 
for  constructing  reinforced  concrete  lock 
or  flood  gates  at  outlet  of  Placentla  Canal. 
II.    Reuben  Butler,   Clk.    Co.   Comrs. 

Levee  Work— Nev»  Orleans,  La. — Con- 
tracts soon  to  be  let  by  Orleans  Levee 
Board  for  constructing  protection  levee 
below  the  city:  Section  No.  1,  28,000  lln. 
ft.,  approximately  350,000  cu.  yd.  excav. 
and  75  acres  clearing;  Section  No.  2,  20,- 

000  lln.  ft.  levee,  approximately  250.000 
cu.  yd.  excav.  and  50  acres  clearing;  Sec- 
tion Nos.  3  and  6.  400  lin.  ft.  levee,  ap- 
proximately 60,000  cu.  yd.  excav.  and  12,- 
.100  lin.  ft.  levee  enlargement,  approxi- 
mately 80,000  cu.  yd.   excav. 

Ditch— Knox,  Ind.— Until  May  15,  by 
Clk.  Starke  Circuit  Court,  for  construct- 
ing Cole  ditch  to  consist  of  nine  arnjs 
parts  of  which  are  tile,  the  other  work 
to  be  constructed  by  means  of  floating 
steam   dredge. 

Foundations  for  Hydroelectric  Plant — 
Marquette,  Mich,— Until  May  18  by  R. 
Graham  Moon,  City  Purchasing  Agent,  for 
foundations  for  the  hydroelectric  plant 
for  Light  and  Power  Commission.  Thomas 
W.    Orbison,    Consulting   Engr.,    Appleton. 

Drainage— Maple  Park,  III.— Until  May 
20,  bv  Drainage  Commissioners  of  Union 
Drainage  Dist.  No.  3  of  the  town  of 
Virgil,  Kane  County,  and  town  of  Cort- 
land, De  Kalb  County,  repairing  open 
ditches  in  said  Drainage  District,  Includ- 
ing about  15.13  miles  open  ditch,  repair 
and  excavating  and  clearing  approxi- 
mately 200.000  cu.  yd.  dirt.  Flssler,  Ful- 
ton &  Roberts,  Attorneys,  Daniel  Pierce 
Bldg.,   Sycamore. 

Drainage — Bioomfield,  Iowa. — Speclfica- 
lions  for  the  work  contemplated  in 
Drainage  District  No.  1,  involving  con- 
struction of  channel  in  Fox  River,  bids 
for  which  are  to  be  opened  May  29,  are 
on  file  In  New  York  office  of  Engineer- 
ing Record.  H.  O.  Wray,  Engineer.  I. 
A.    Patterson,    County    Auditor. 

Dam,  etc. — Ft.  Dodge,  Iowa. — Until  May 
LM.  by  city,  for  constructing  a  hydro- 
electric plant  and  concrete  dam  across 
Des  Moines  River,  350  ft.  long  and  20  ft. 
high.  Burns  &  McDonnell,  Engrs.,  Inter- 
state Bldg.,  Kansas  City,  Mo. 

Ditch — Northwood,  Iowa. — Reported  de- 
sired until  May  19  by  County  Board  of 
.Supervisors  of  Worth  and  Mitchell  Coun- 
ties for  constructing  drains  and  ditches  in 
Drainage  Dist.  No.  1,  Mitchell  County, 
and  No.  22  of  Worth  County.  A.  M. 
Svvanson,  Co.  Aud,,  Mitchell  County,  at 
Osage,  and  C.  N.  Urdahl,  Co.  Aud.,  Worth 
County. 

Drainage — Oskalqosa,   Iowa. — Until  June 

1  Ijy  Board  of  Supervisors  for  construc- 
tion of  Sections  1,  2  and  3  of  South 
Skunk  Drainage  Ditch,  advertised  In  En- 
Kineering  Record.  Roy  E.  Rowland, 
County  Auditor. 

Levee  Work — Waterloo,  Neb. — Reported 
desired  until  May  15,  by  Board  Directors. 
Elkhorn  Valley  Drainage  Dist.,  for  one  or 
more  sections  of  levee  along  Platte  River, 
in  Douglas  and  Sarpy  Counties.  Towl  En- 
gineering Company,  1122  City  National 
Bank  Bldg.,  Omaha,  Drainage  Engr. 

Drainage — Armour,  S.  D. — Until  May  26 
by  County  Auditor  for  constructing  an 
open  ditch  for  Simpson  Lake  Drainage 
District:  work  suitable  for  dry  lands  out- 
fit. Main  ditch  is  2%  miles  long;  laterals 
■H  of  a  mile;  bottom  width  6  ft.:  depth 
varying  from  1  to  6  ft.;  total  estimated 
yardage  22,000:  cost  20  cts.  per  yd.  An- 
other similar  ditch  will  be  let  about  July. 
Dakota  Engineering  Co.,  Mitchell,  S.  D., 
Engineers. 

Irrigation — Malta,  Mont. — Until  June 
22,  by  U.  S.  Reclamation  Service.  Malta, 
for  earth  work  and  structures,  Bowdoln 
Canal-Milk  River  project,  about  16  miles 
from  Malta,  advertised  In  Engineering 
Record. 

Jetty  Work — Galveston,  Tex. — Until  Mav 
15.  by  Lieut.  Col.  C.  S.  Riche,  Corps 
Engrs.,  U.  .S.  A.,  Galveston,  for  rejjalr  of 
Jetty  work  to  cost  $16,400. 

Dredging,  etc— Seattle,  Wash.— Until 
May  31.  by  U.  S.  Engrs.  Office,  Seattle, 
for  dredging,  removal  of  cofferdam,  etc., 
at  Puget  Sound,  Lake  Washington  Locks. 

Irrigation — Hermlston,  Ore. — Until  June 
15.  by  V.  S.  Reclamation  Service,  Her- 
miston.  for  canal  enlargement,  Umatilla 
project,  advertised  in  Engineering  Rec- 
ord. 

Weir — Sacramento,  Cal. — Reported  de- 
sired until  May  23,  for  constructing  a 
weir.  Probable  cost,  $460,000.  Address 
City  Engineer. 


Dam,  Etc.— Medicine  Hat,  Alta.— Re- 
ported desired  until  May  15  for  construct- 
ing dam  and  ditch  on  Sections  9  and  10. 
Address  F.  Kennedy  &  Sons,  735  Second 
Street,  Medicine  Hat. 

PRICES  AND  LETTINGS. 
irindicates  award  of  contract. 

•Drain- Brookline,  Mass.  —  Contract 
awarded  J.  Driscoll  &  .Son  Company, 
Washington  Street,  Brookline,  for  con- 
structing about  1800  lin.  ft.  concrete 
drain  at  $18,235.  Next  three  bidders: 
Thomas  Russ  &  Company,  240  North 
Street,  Boston,  $18,586;  John  McCourt 
Company,  46  Wait  Street.  Roxbury,  $18,- 
669;  Anthony  BarufEoldi,  9  Parker  Place, 
Somerville,  $19,626.  E.  A.  McEttrick, 
Secretary    Selectmen. 

*Pier— New  York,  N,  Y.— Contract  lor 
constructing  Pier  28,  at  West  Fifty- 
sixth  Street,  North  River,  awarded 
Snare  &  Triest,  Woolworth  Building,  at 
$535,038.  Contract  for  100  tons  of  steel 
required  awarded  American  Bridge  Com- 
pany, 30  Bridge  Street. 

-A-Lock  Operating  Machinery— Pittsburgh, 
Pa.— C6ntract  awarded  by  U.  S.  Engineer 
office,  Pittsburgh,  to  Penn  Bridge  Co.,  at 
J9.256  for  Section  A,  and  Independent 
Bridge  Co.,  Pittsburgh,  Pa.,  for  Section 
B  at  about  $20,550.  for  furnishing  valves 
and  lock  operating  machinery  at  Lock  No. 
4.  Monongahela  River  (bids  opened  April 
26). 

•Dredging — Wilmington,  Del. — Contract 
awarded  River  and  Harbor  Improvement 
Co.,  Philadelphia,  Pa.,  for  dredging 
Smyrna  River,  Del.,  at  8.9  cts.;  total 
$10,235.  Bids  opened  .\pril  26  by  U.  S.  En- 
gineers. 

Riprap  and  Capstone — Wilmington,  N.  C. 
— Following  are  four  lowest  bids  opened 
April  29  by  Capt.  C.  S.  Ridley,  Corps  En- 
gineers, U.  S.  A.,  Wilmington,  for  (a)  rip- 
rap, (b)  capstones,  (c)  total:  Paul  &  Cor- 
nell Co.,  Inc..  Newsora,  N.  C,  (a)  $1.80 
per  ton,  (c)  $25,740;  Harris  Granite  Quar- 
ries Co.,  Salisbury,  N.  C,  (b)  $1,895,  (c) 
$27,098;  Raleigh  Granite  Co.,  Citizens  Bank 
Building,  Raleigh,  N.  C.  (a)  and  (b)  $1.78, 
(c)  $28,124;  Weston  &  Brooker  Co.,  Co- 
lumbia, S.  C,  (a)  $1.97,  (b)  $2.80,  (c) 
f32,371. 

•Ditch  —  Louisville,  Ky,  —  Contract 
awarded  by  Fiscal  Court  to  R.  H.  &  G.  A. 
McWilliams,  McCorraiek  Building,  Chi- 
cago, 111.,  for  constructing  Pond  Creek 
Ditch,  160,000  cu.  yd.  of  excav.,  at  $23,000. 

•  Irrigation  —  Marquette,  Mich. — Con- 
tract for  2500  ft.  wood  stave  pipe  awarded 
by  Light  &  Power  Commission  to  Pacific 
Coast  Pipe  Company,  Seattle,  Wash.  It 
is  proposed  to  furnish  additional  water 
and  increase  power  capacity  of  present 
hydroelectric  plant  in  Kead  River.  (See 
"Bids  Desired.")  Thomas  W.  Orbison, 
Consulting  Engr.,  Appleton,  Wis.  J.  F. 
Anderson,    Purchasing   Agent,    Marquette. 

•Levee  Work— PIttsfield,  III.— Contract 
for  83,000  cu.  yd.  levee  work  (bids  opened 
.\pril  27).  awarded  R.  H.  &  G.  A.  McWil- 
liams,  Chicago,   111.,  at  19.5   cts. 

•  Levee  Work  —  Lewlsvllle,  Ark. — Con- 
tract for  constructing  4  miles  of  10  to  13 
ft.  levee  awarded  by  Commissioners  of 
Long  Prairie  Levee  District,  La  Fayette 
County,  to  R.  H.  &  G.  A.  McWilliams, 
McCormick  Building,  Chicago,  111.,  at  17J/2 
cts.  per  cu.  yd.  Work  to  be  done  with 
80-ft.  boom  dragline  excavator, 

•Levee  Work— Morrllton,  Ark.— Con- 
tract awarded  M.  J.  Cole,  Jr.,  Little  Rock, 
for  constructing  4%  miles  of  levee  for 
Conway  County  Levee  District  No.  6. 
Robert  Stallings,  110  State  Bank  Building, 
Little  Rock. 

•Wharf  —  Houston,       Tex.  —  Contract 

awarded  by  City  Council  for  constructing 
.Municipal  Wharf  No.  4  to  Horton  &  Hor- 
ton,   Houston,  at  $259,400. 

•Dredging— Orange,  Tex.— Contract  for 
dredging  a  6000-ft.  slip  200  ft.  wide  half 
the  way  and  100  ft.  the  remainder  of  way, 
awarded  to  John  Jacobson,  of  Texas 
City,   by  City  Commission. 

•Irrigation- Ecjip,  Ore. — Contract  for 
constructing  Paradise  Irrigation  Project 
near  Echo  awarded  H.  J.  Kaiser  &  Com- 
pany, Northwest  Bank  Bldg.,  Portland, 
at  $2,759,000,  and  for  the  Teal  Irrigation 
i'roject,  near  Echo,  at  $1,100,000. 

Irrigation- Anderson,  Cal. — Following 
arc  lowest  bids  opened  April  28  by  Com- 
missioners Anderson  Cottonwood  Irriga- 
lion  District  for  constructing  the  said 
district  system:  Bland  &  Wilson,  Colusa, 
15c.  per  cu.  yd.  for  excavation  work,  about 
S00,000  cu.  yd.  In  all;  tun'i<»I  under  Red- 
iling  Cemetery,  James  Wilson,  to  build 
weir  and  dig  tunnel,  $58,884:  siphon  across 
.Sacramento  River  consisting  of  606  ft. 
42-in.  pipe  on  river  bed  with  concrete 
pipe  at  each  end  aggregating  4200  ft.  In 
length,  Chadwick  &  Sykes,  Crocker  Bldg  , 
San  Francisco,  at  $30,000:  13.000  bbls.  ce- 
ment. Smith  &  McCarley.  Cottonwood, 
and  the  McCormick  &  Saeltzer  Company, 
of  Redding,  a  tie  bid  at  $2.56  per  bbls., 
.sacks  to  be  returned;  metal  flumes  from 
$51  per  ton  for  iron  to  $61  per  ton  for 
steel.  Bidders,  Smith  &  Mc  Carley,  of 
Cottonwood,  Western  Pipe  &  Steel  Com- 
pany, and  the  California  Corrugated  Cul- 
vert Company;  the  California  Corrugated 
Culvert  Company.  San  Francisco,  also  bid 
$27,500.      There    will    be    about    26.000    ft. 


metal  flume.  In  all  about  11,820  cu.  yd. 
I'einforced  concrete  and  1,153,711  cu  yd. 
earth  work  required  in  the  Job. 

•Dredging — San  Francisco,  Cal. — Con- 
tract awarded  American  Dredging  Co.,  San 
Francisco,  for  dredging  in  Oakland  Harbor 
about  520,000  cu.  yd.  at  7.23  cts.  per  cu. 
yd.  Other  bidders:  Standard  American 
Dredging  Co..  San  Francisco,  8  cts.  per 
cu.  yd.,  and  S.  F.  Bridge  Co.,  San  FYan- 
cisco,  7.87  cts.  Bids  opened  April  29  by 
V.  S.  Engineer,  San  Francisco. 

•Drydock — San  Francisco,  Cal. — Con- 
tract for  constructing  first  unit  of  Hunt- 
ers Point  drydock  (bids  opened  April 
27),  awarded  by  Union  Iron  Works  to 
San  Francisco  Bridge  Co.,  Nevada  Bank 
Bldg.,  San  Francisco,  at  $700,000.  How- 
ard C.  Holmes.  Consulting  Engineer, 
.Santa  Marina   Bldg..   112  Market  Street. 

•Drainage — Stockton,  Cal.  —  Contract 
awarded  Frank  C.  Mclntire,  of  Stockton, 
for  excavating  6V2  miles  of  drainage  canal 
along  west  and  north  corner  of  South  San 
Joaquin  Irrigation  District,  at  10.9  cts 
per  cu.  yd.;  total  $21,800. 


ELECTRIC  RAILWAYS 


PROPOSED  WORK, 

New  York,  N,  Y. — Public  Service  Com- 
mission for  First  District  has  approved 
the  issue  of  $8,000,000  bonds  for  the  New 
York  Connecting  R.  R.  Company,  proceeds 
to  be  used  for  general  construction  pur- 
poses. 

Troy,  N,  Y. — RJans  being  considered 
by  United  Traction  Co.  (Jas.  MacMarten, 
Ch.  Engr.,  Albany),  for  construction  of 
extension  over  Temperance  Hill,  Troy. 

Torresdale,  Pa. — Trenton,  Bristol  & 
Philadelphia  Street  Ry.  Company  (M.  J. 
Hill,  Gen.  Mgr.  and  Purchasing  Agent. 
Bristol)  will  spend  $40,000  in  improving 
roadbed  of  the  road  between  Torresdale 
terminus  and  Bristol,   Pa. 

Guilford,  Md. — The  Public  Service  Com- 
mission of  Maryland  authorized  United 
Railways  &  Electric  Co.  of  Baltimore  to 
construct  proposed  extension  to  Guil- 
ford. 

Tazewell,  Va. — Company  is  being  or- 
ganized to  construct  an  electric  railway 
from  Tazewell  to  New  Tazewell,  about 
2  miles.  The  Board  of  Trade  may  be 
able  to  give  further  Information. 

Tampa,  Fla. — Tampa  &  Eastern  Trac- 
tion Co.  plans  constructing  a  railway 
from  Tampa  to  Lakeland.  E.  J.  Binford, 
Tampa,  Mgr. 

Nashville,  Tenn. — Surveys  have  been 
completed  by  Tennessee  &  Kentucky  R. 
R.  for  railway  from  Nashville.  Tenn.,  to 
Russellville,  Ky.,  via  Springfield,  OrlinJ.a 
and   .\aairville,   54  miles. 

Orlinda,  Tenn, — Tennessee  &  Kentucky 
R.  R.,  Nashville,  Tenn.,  plans  construct- 
ing a  branch  line  from  Orlinda,  Tenn., 
to  Frankfort,  Ky.,  14  miles. 

Ecorse,  Mich, — Samuel  ..\.  Merchant  Co. 
petitioned  Council  for  a  franchise  to  con- 
struct a  line  in  Ecorse. 

Royal  Oak,  Mich. — The  citizens  ap- 
proved of  granting  a  franchise  to  Pon- 
tiac  &  Owosso  Ry.  Co.,  Oliver  M.  Lau, 
of  Detroit,    is   interested. 

Duluth,  Minn. — Plans  being  made  by 
Duiuth-Superior  Traction  Co.  to  extend 
its  lines  to  fair  grounds  in  Superior.  The 
company  is  considering  double  tracking 
East  End  line  from  court  house  to  Ne- 
madji   River. 

Minneapolis,  Minn. — Minneapolis  Street 
Ky  Co.  (J.  J.  Caufield,  Minneapolis.  Gen. 
Supt.).  will  extend  Western  Avenue  line 
to   Glenwood   Park. 

Van  Buren,  Ark. — Surveys  being  made 
for  extensions  of  the  Fort  Smith  Light  & 
Traction  Company,  Fort  Smith,  to  extend 
lines  from  Van  Buren   to  Alma. 

Port  Arthur,  On.t. — Port  .\rthur  Civic 
Railway  Co.  will  reconstruct  about  Mi 
mile  of  track  from  Argyle  Street  to  Ar- 
thur Street. 

Winnipeg,  Man. — Winnipeg  Electric  Ry. 
Co.  considering  constructing  extension  to 
.\cademy  Street  Line  to  Midland  Ry.  of 
Manitoba,  and  of  Talbot  Avenue  line, 
from  Roland  to  Cameron  Street. 


BIDS    DESIRED. 

Brooklyn,  N,  Y. — Until  May  16.  by  New 
York  Municipal  Rv.  Corporation,  care  of 
Chief  Engineer,  83  Clinton  Street.  Brook- 
lyn, for  construction  of  elevated  railroad 
stations  on  Jamaica  Line. 

Until  May  23  by  Public  Service  Com- 
mission for  First  Dist..  120  Broadway. 
New  York,  for  constructing  a  two-tracked 
elevaterl  railroad  in  Borough  of  Brooklyn, 
extending  over  East  Ninety-eighth  Street 
and  Livonia  Avenue,  from  President 
Street  to  New  Lots  Avenue. 

New  York,  N.  Y.— Until  May  25  by  Pub- 
lic Service  Commission  for  First  District. 
120  Broadway,  for  Section  No.  2  of  Route 
No.  8.  a  two-track  sub-surface  railroad 
extending  under  East  Fourteenth  Street 
in  Borough  of  Manhattan,  from  Irvmg 
Place  to  .\venue  B. 
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RAILROADS 


PROPOSED  WORK. 

KInston,  N.  C— The  Duplin  Railroad 
Co.  received  a  charter  to  construct  a 
railroad  about  50  miles  long,  from  Kins- 
ton,  in  Lenoir  County,  through  Pender 
and  Duplin  Counties.  Among  those  in- 
terested are  G.  B.  D.  Parker,  of  Chin- 
quapin, and  W.  J.  Kennedy,  of  Beula- 
ville. 

Mitchell,  S.  D.— State  Railway  Commis- 
sion at  Pierre  granted  to  South  Dakota 
&  Western  Ky.  of  Yankton,  permission  to 
construct  a  line  from  Mitchell  to  Platte. 

Texarkana,  Ark. — Iron  Mountain  R.  R. 
(K.  A.  Hadley,  Ch.  Engr.,  St.  Louis,  Mo.), 
contemplates  erecting  an  8-stall  engine 
house  and  double  tracking  main  line 
through  local  yards. 

Baker,  Ore. — Reported  Sumpter  Valley 
R.  R.  Company  (B.  U.  Pengra.  Gen.  Mgr., 
Haker)  has  plans  for  improvements,  in- 
cluding new  rails,  erection  of  roundhouse 
at  Austin,  ballasting  roadbed  and 
straightening   curves,    etc.     Cost,    $75,000. 


Salt  Lake  City,  Utah.— The  Denver  & 
Kio  Grande  R.  R.  Co.  (J.  G.  Gwyn,  Ch. 
Engr.,  Denver,  Colo.)  intends  changing 
grades  on  main  line  west  of  Tennessee 
Pass,  improving  roadbed,  building  spurs 
In  Utah  coal  fields,  purchasing  motive 
power  and  equipment  for  Utah  Grand 
TMvlsion.     Probable  total  cost  $1,500,000. 


BIDS     DESIRED. 

Alaska.— Until  May  22,  by  Alaska  En- 
gineering Commission,  Bell  Street  Ware- 
house, Seattle,  C.  E.  Dole,  Purchasing 
Agent,  for  a  drag  line  excavator,  50,000 
rail  braces,  100  guard  rails,  300,000  tie 
plates,  20  pair  switch  points,  ties,  angle 
bars,  etc.,  for  use  in  construction  of 
Alaskan  Government  Railway. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED  WORK. 

Sanford,  Me. — Steps  being  taken  to 
erect  $60,000  high  school.  Address  Clerk 
School   Board. 

Lowell,  Mass. — Plans  to  be  prepared  for 
erection  of  a  high  school  to  cost  about 
$HO0.O00.  Address  Secy,  of  School  Com- 
mittee. 

PIttsfield,  Mass. — The  School  Board  re- 
ported considering  making  repairs  to 
Tucker  School,  to  cost  $52,000.  Steam  and 
ventilating  to  cost  $16,000,  removing  roof 
and  replacing  with  flat  roof  and  adding 
4-room  addition,   $35,000. 

Shelburne  Falls,  Mass. — It  is  proposed 
to  erect  a  3-story  high  school  and  gym- 
nasium for  Arms  Academy;  cost  $25,000. 
W.  B.  Reid,  Archt.,  280  High  Street, 
Holyoke.  Address  Board  Trustees,  Arms 
Academy. 

Shrewsbury,  Mass.  —  Town  meeting 
voted  to  erect  one-story  school  to  contain 
six  rooms  and  an  assembly  hall;  cost  not 
to  exceed   $25,000. 

Allegany,  N.  Y. — One  2'/i!-story  semi- 
fireproof  brick  and  cement  gymnasium  is 
to  be  erected  at  St.  Boneventure  College 
at  St.  Boneventure,  N.  Y.  Cost  $35,000. 
Mowbray  &  Ufflnger,  51  Liberty  Street, 
New   York,    Architects. 

Rome,  N.  Y. — Erection  of  two-story,  i*,- 
room  brick  school  on  South  James  Street 
contemplated;  cost  $50,000.  Carl  H. 
Simon,   President  Board  of  Education. 

Hackensack,  N.  J. — High  school  bonds 
for  $275,000  have  been  sold.  Frank  Eurich, 
Archt.,  Hackensack. 

Nutley,  N.  J. — Board  of  Education  con- 
sidering erecting  two-story  brick  school 
on  Bloomfleld  Avenue;  probable  cost 
$40,000. 

Wllklnsburg,  Pa. — City  Council  consid- 
ering a  site  for  a  borough  hall  building. 

Newark,  Del. — It  is  proposed  to  alter  the 
old  College  Hall  at  Delaware  College  into 
student  club  house  at  a  cost  of  $75,000. 
Day  &  Klauder,  Archt.s.,  Philadelphia,  Pa. 
Contract  will  be  let  in  about  6  weeks. 

Richmond,   Va. — See  "Water  Works." 

Hunt'  gton,  W.  Va. — Citizens  voted 
I300.000  school  bonds.  Address  Bd.  of 
Education. 

Charlotte,  ft.  C. — .School  bonds  for  $30,- 
noo  will  be  sold  May  15,  by  County  Board 
ICducation.     (J.   M.   Matthews,  Secy.) 

Selma,  Ala. — A  six  or  eight-story  brick 
.school,  costing.  Including  site,  $30,000, 
Is  contemplated.  E.  C  Melvln,  Chairman 
Committee,  care  Selma  National  Bank. 

McCombs,  Miss. — School  bonds  for  $30,- 
nnO  will  be  .sold  May  16,  by  Mayor  and 
Board  of  Selectmen,  addressed  to  L.  H. 
.Marsalls,  City  Clk. 


New  Orleans,  La. — Plans  for  office 
building  for  Sewerage  and  Water  Board 
are  being  revised.  No  bids  opened  April 
26;  advertisement  withdrawn. 

Stonewall,  La. — Plans    being    prepared 

by    Neild    &  Olscher,    Shreveport,    for    a 

high  school.  Address  Secretary  Board  of 
Education. 

Mllllngton,  Tenn. — Plans  prepared  by 
Hanker  &  Cairns,  Scimetar  Building,  for 
a  2-story  brick  school  to  be  erected  at 
cost  of  $50,000.  C.  O.  Williams,  Supt. 
County  Schools. 

Basil,  Ohio. — Villages  of  Baltimore  and 
Basil  in  Fairfield  County  have  voted  $60,- 
000  bonds  for  site  and  erection  of  a 
school. 

Bowling  Green,  Ohio. — Citizens  voted 
$41,000  bonds  for  erecting  school.  Con- 
tract to  be  let  about  June  15.  M.  M. 
Stophlet,  Architect,  Toledo.  H.  E.  Hall, 
County  Superintendent. 

Columbus,  Ohio. — Howard  &  Merrlam,  8 
East  Broad  Street,  engaged  by  city  to 
prepare  plans  for  isolation  hospital;  cost. 
$25,000. 

Eaton,  Ohio. — County  CommLssioners 
May   1   sold   $250,000   courthouse   bonds. 

Glrard,  Ohio. — School  bonds  for  $70,000 
sold  May  1  by  Wade  R.  Deemer,  Clerk, 
Board  of  Education. 

Grand  Rapids,  Ohio. — School  bonds  for 
erecting  2-story  brick  school  have  been 
sold.  Howard  &  Merriam,  Architects, 
Columbus;  R.  J.  Shuel,  Clerk  Board  Edu- 
cation. 

Jefferson,  Ohio. — School  bonds  for  $36,- 

000  will  be  sold  May  26,  by  Clara  C.  Ham- 
ilton, Clk.   Board   Education. 

Masslllon,  Ohio. — Plans  prepared  for 
a  2-story.  81  x  102  ft.  building  to  be 
erected  at  Masslllon  State  Hospital;  cost 
$70,000.     H.  C.  Eyman,  Supt. 

New  Lexington,  Ohio. — Perry  County 
voted  $42,000  bonds  to  erect  new  chil- 
dren's home.     Address  County  Clerk. 

Struthers,  Ohio.— Citizens  voted  $60,000 
bonds  for  erecting  a  municipal  building. 

Balnbrldge,  Ind. — Monroe  Township  will 
erect  $25,000  addition  to  high  school  In 
Balnbrldge.    Address  Township  Clerk. 

Huntington,  Ind. — School  bonds  amount- 
ing $24,500  sold  May  1  by  Trustees  Rock 
Creek  School  District. 

New  Haven,  Ind. — A  high  school  Is  to 
be  erected  in  New  Haven  at  a  cost  of 
about  $35,000.  Address  Bd.  of  Educa- 
tion. 

South  Bend,  Ind. — Plans  being  prepared 
by  Freymuth  &  Maurer,  South  Bend,  for 
the  Sample  Street  .School,  to  be  brick  and 
conrrete  and   cost  $100,000. 

Decatur,  III. — Erection  of  a  $50,000  addi- 
tion to  Decatur  and  Macon  County  Hos- 
iiitai  being  considered.  Address  County 
Clerk,  Decatur. 

Mollne,  III. — Plans  being  prepared  for 
a  high  school  costing  $29,000.  Address 
r.oai'd    Education. 

Mounds,  III. — Contract  will  be  let  about 
July  1  by  Board  of  Education  for  erecting 
a  brick.  2-story  and  basement,  high  and 
grade  school  costing  $40,000.  Warren  W. 
Day.  Archt.,  527  Main  Street,  Peoria. 

Lewis,  Iowa. — Citizens  voted  $70,000 
bonds  for  erecting  and  equipping  con- 
solidated school.  Address  Clerk  School 
Board. 

Aurora,  Minn. — Citizens  of  Independent 
School  Dist.  No.  13  voted  $125,000  bonds 
for  erecting  school. 

Fairmont,  Minn, — Contract  soon  to  be 
let  for  erecting  school  in  East  Chain 
Township,  costing  $25,000.  Address  Clerk 
East  Chain   Township,   Fairmont. 

Mound,  Minn. — Citizens  voted  $55,000 
honds  for  erecting  school  in  District  No. 
s:,.      .1.    P.    Wilkins,    Clerk    School    Board. 

Rochester,  Minn. — State  Board  of  Con- 
trol, St.  Paul,  is  considering  erecting  at 
the  State  Ho.spital  for  the  Insane  a  build- 
ing for  married  couples  employed  at  the 
hospital:  cost  $100,000, 

LeotI,  Kan. — Citizens  of  AVichlta  County 
voted   $35,000  bonds   for  a  court  house. 

Lyons,  Kan. — Charles  D.  Cuthbert,  To- 
peka,  is  preparing  plans  for  a  city  hall; 
cost,    $30,000. 

Wichita,  Kan, — County  has  voted  $35,000 
bonds  for  frecting  a  court  house.  Ad- 
dress  County   Clerk. 

Lincoln,  Neb. — Plans  prepared  for  erec- 
tion of  a  teacher's  college  high  school, 
cost  about  $100,000.  Address  Mr.  Avery, 
Chancellor. 

Stuart,  Neb. — Contrart  will  be  let  early 
in  .Tune  for  erecting  the  liigh  school.  Ad- 
dress  Secretary  Board   of  Education. 

Wayne,  Neb.— The  State  Normal  Bd.  at 

1  incoln  aippropriated  $65,000  for  erecting  a 
gymnasium  at  .State  Normal  School. 

Sheridan,  Wyo. — C.  .A,  Randall,  Sheri- 
dan, is  architect  for  tlie  semi-flreproof 
brick  school,  to  cost  $60,000.  Address 
Clerk   School   District   No.   7. 

Marshall,  Mo.— The  sum  of  $100,000  has 
been  bequeathed  to  city  for  a  hospital. 
Address  City  Clerk. 


Marshfield,  Mo.  —  George  F.  Reed, 
Springfield,  engaged  to  prepare  plans  for 
a  $25,000  school. 

BIgelow,  Ark, — School  Board  consider- 
ing erecting  a  $25,000  school. 

Warren,  Ark. — City  has  issued  $50,000 
bonds  for  erecting  school.  Address  Sec- 
retary Board  of  Education. 

Dallas,  Tex. — Improvements  costing 
$150,000  to  be  made  to  the  buildings  at 
the  Texas   State  Fair  Grounds. 

Galveston,  Tex. — Plans  completed  for  a 
brick  and  stone  high  school.  Address 
Clerk  Board  of  Education. 

Laredo,  Tex. — Three  schools,  brick  and 
reinforced  concrete  construction,  will  be 
erected  at  a  cost  of  $80,000,  Including 
equipment.  W.  S.  Ryan,  President  Board 
Laredo  Independent  School  District. 

Paris,  Tex. — Plans  being  prepared  for 
a  court  house.     Address  County  Clerk. 

San  Antonio,  Tex. — Plans  being  pre- 
pared for  a  $300,000  high  school.  Address 
Secretary   Board   of   Education. 

Astoria,  Ore. — Reported  School  Board 
sold  $75,000  bonds  of  $100,000  bond  issue 
for  erecting  grade  school.  Contract  will 
soon  be  let. 

Hood  River,  Ore. — Citizens  voted  $45,000 
bonds  to  erect  new  grade  school  and  an 
annex  to  the  high  school.  Address  Clerk 
School  Board. 

Culver  City,  Cal. — O.  P.  Dennis,  618  Fay 
Building,  Los  Angeles,  engaged  to  prepare 
plans  for  a  10-room  school,  probably  hol- 
low tile,  to  cost  $45,000. 

Modesto,  Cal. — A  high  school  and  grade 
school  will  be  erected  at  a  cost  of  $200.- 
000.  DeReamer  &  Hewitt,  Los  Angeles, 
architects  for  high  school,  and  Stone 
&  Wright,  Stockton,  architects  for  gram- 
mar school.  Scott  Snowden,  Secretary, 
Modesto    School    Dist. 

London,  Ont. — Militia  Department  will 
erect  a  new  steel  stores  building  costing 
$50,000;  plans  in  progress.  MaJ.  Bishop, 
Wolseley  Barracks,  London,  may  be  able 
to  give  information. 

The  Pas,  Man. — The  Provincial  Govern- 
ment has  had  plans  prepared  for  commer- 
cial building  to  be  erected  here,  brick,  2 
stories  and  cost  $30,000.  G.  N.  Taylor,  The 
Pas,  Archt. 

BIDS     DESIRED. 

Lee,  Mass.— Until  May  19,  by  Building 
Committee  of  New  High  School,  for 
erecting  new  high  school;  also  heating, 
ventilating  and  plumbing.  William  T, 
Towner,  Inc..  and  Constantine  Schubert. 
Archts.,  366  Fifth  Avenue,  New  York, 
N    Y. 

Hartford,  Conn. — Until  May  23  (readver- 
tisement),  by  the  Board  of  Contract  and 
Supply  for  equipping  almshouse  with  au- 
tomatic sprinklers,  fire  walls,  fire  doors, 
etc.  The  bid  received  on  this  work, 
opened  recently,  was  $16,000,  which  is  in 
excess  of  the  amount  available. 

Middletown,  Conn. — Until  June  16,  by 
.lames  A.  Wetmore,  Acting  Supervising 
Architect,  for  erecting  post  office  at 
Middletown. 

Ogdensburg,  N.  Y.— Until  May  27,  by 
Building  Committee  Ogdensburg  Hospital 
at  office  of  Williams  &  Johnsons,  Achl- 
tects,  40  Ford  Street,  Ogdensburg,  for 
erecting  addition  to  city  hospital. 

Elizabeth,  N.  J. — Reported  desired  until 
May  15,  by  Board  Recreation  Commis- 
sioners (Prank  Kleinhans,  Treas.),  for 
erecting  rest  house  and  wading  pool  on 
playgrounds  at  Christine  and  South 
Seventh-  Streets  and  Second  and  Third 
Avenues.  Separate  bids  on  masonry, 
plumbing,  etc. 

Hyndman,  Pa.— Until  May  17,  by  M.  H. 
Kramer.  Secy.  School  Board,  for  erecting 
a   high  school. 

Washington,  D.  C— Until  May  31,  by 
Treas.  Dept.  U.  S.  Coast  Guard,  Wash- 
ington, D.  C,  for  erecting  coast-guard 
station   and   accessories  at   Smith  Island. 

Until  June  1,  by  U.  S.  Coast  Guard, 
Treasury  Department,  Washington,  D.  C. 
for  constructing  a  coast-guard  station  and 
accessories  at  Hatterfis  Inlet,  Coracoke 
Island,  N.  C,  advertised  in  Engineering 
Record. 

Until  June  2,  same  place  as  above,  for 
constructing  a  coast-guard  station  and 
accessories  at  Cape  Lookout,  N.  C,  ad- 
vertised in  Engineering  Record. 

Waynesvllle,  N.  C— Until  June  6,  by 
Jas.  A.  Wetmore.  Acting  Superv.  Archt. 
Treas.  Dept.,  Washington.  D.  C,  for 
erecting  U.  S.  post  office  at  Waynesvllle. 

Lake  Charles,  La. — I'ntil  June  5,  by 
Board  of  Education,  for  erecting  3-story 
pressed  brick  high  school.  Nolan  &  Torre, 
.Archts.,    New   Orleans. 

McCombs,  Miss. — Until  May  16,  by  L. 
H.  Maralis,  City  Clerk,  for  erecting  brick 
high  school.  Separate  bids  for  heating, 
plumbing,  etc.  Xavier  A.  Kramer,  Engr. 
and   Archt.,   Magnolia. 

Bristolvllle,  Ohio.— Until  May  27  (re- 
advertisement),  by  R.  B.  Brockett.  Clerk 
Board  of  Education,  for  erecting  school. 

Carthage,  Ohio. — Until  May  24,  by  D. 
L.  Sampson,  Secy.  Hamilton  County  Ag- 
ricultural Society,  Room  30,  Wiggins 
Block.  Cincinnati,  for  furnishing  material 
and  erecting  agricultural  building  located 


on  Fair  Grounds,  Carthage.  Harry  Hake, 
Archt.,  Provident  Bank  Building,  Cincin- 
nati. 

Cincinnati,  Ohio.— Until  May  22,  by 
Walter  J.  Frledlander,  Dir.  Public  Safety, 
for  erecting  engine  house  at  southeast 
corner  of  Eastern  and  Starder  Avenues. 
Separate  bids  for  plumbing,  gasfittlng, 
heating,  etc.  Harry  Hake,  Archt.,  and 
Charles  U.  Ktick,  Associate  Archt.,  New 
Telephone  Bldg.,  225  E.  Fourth-  Street, 
Cincinnati. 

Lebanon,  Ohio. — Until  June  2  (readver- 
tlsement),  by  County  Commissioners,  for 
erecting  county   inflrmary. 

Lowellvllle,  Ohio.— Until  June  1,  by 
Board  Education  Poland  Township  (W. 
J.  Maurice,  Clk.),  for  furnishing  material 
and  erecting  a  school.  C.  C.  &  A.  L. 
Thayer,  Arcnts.,  New  Castle,   Pa. 

Tlltonsvllle,  Ohio. — Reported  desired  un- 
til May  27,  by  Seth  Williams,  Clerk  Boara 
Education,  for  erecting  two-story  and 
basement,  110  x  60  ft.  school.  Probable 
cost  $50,000.  E.  R.  Thompson,  Architect, 
524    Belmont  Avenue,   Youngstown. 

Irvlngton,  Ind. — Until  June  10,  by 
County  Commissioners,  for  erecting  Chll- 
drens'  Guardian  Home  at  Irvlngton.  Her- 
bert Foltz,  Architect,  Indiana  Pythian 
Building,  Indianapolis.  Leo  K.  Fester, 
County  Auditor. 

New  Bethel,  Ind.— Until  May  20,  by  J. 
E.  Wheatley,  Trus.  Franklin  Township, 
for  erecting  a  two-story  brick  and  atone 
school. 

Union  City,  Ind.— Until  May  20,  for 
erecting  two  story  and  basement  brick 
school  on  Winchester  Pike.  Address  El- 
mer Losch,   Archt.,   Union  City. 

Buckley,  Mich.— Reported  desired  until 
May  20,  by  Board  of  Education,  Unit 
School  Dist.  (Albert  Guernsey,  Secy.),  for 
erecting  an  8-room  school.  Separate  bids 
for  heating,  plumbing,  etc.  Jens  C 
Peterson,  Architect,  State  Bank  Building, 
Traverse    City. 

Northvllle,  Mich.— Until  May  20,  by 
Charles  A.  Dolph,  Secretary  School  Dls- 
trflct  No,   2  for  erecting  a  school  costing 

$50,000. 

Geneva,  III. — Until  June  6,  by  State 
Board  Administration,  Capitol  Building, 
Springfield,  for  erecting  gymnasium  build- 
ing at  State  Training  School  for  Girls. 
Geneva.  James  B.  Dibelka,  State  Archi- 
tect. 130  North  Fifth  Street,  Chicago. 

Neenah,  Wis.— Until  June  19  by  Super- 
vismg  Architect,  Washington,  D.  C,  for 
constructing  U.  S.  Post  Office,  advertised 
in    Engineering   Record. 

Douds  Leando,  Iowa. — Until  May  19  (re- 
advertisement),  by  Consolidated  Inde- 
pendent School  Dist.  (F.  M.  Gilbert 
Secy.)  for  furnishing  material  and  erect-^ 
ing  a  school.  H.  W.  Underbill  &  Co , 
Architects,  Bryant  Building,  Kansas  City. 
Mo. 

Fayette,  Iowa.— Reported  desired  until 
May  18,  by  School  Board  Independent 
School  Dist.  (F.  E.  Finch,  Pres.),  for 
erecting  high  school.  Separate  bids  for 
heating,  ventilating,  etc.  J.  G.  Ralston 
-■Vrchitect,    Waterloo. 

West  Bend,  Iowa. — Reported  desired 
until  May  16.  by  E.  G.  Mlnger,  Secj. 
Board  Education,  for  erecting  two-story 
and  basement  62  x  148  ft.  school.  Prob- 
able cost  $60,000.  Marten  &  Hopklno. 
Architects.  Storm  Lake. 

Grand  Meadow,  Minn.— Until  May  18 
by  P.  T.  Elliott,  Clerk  Board  Education' 
for  erecting  a  high  and  grade  school. 
Separate  bids  for  heating,  plumbing,  etc 
Stebbins  &  Haxby,  Architects;  Rose  & 
Harris,  Engineers,  Auditorium  Building 
Minneapolis. 

David    City,    Neb.— Until    May    25,    by 
Secretary  Board  of  Education,  for  erect- 
ing high  school.     Separate  bids  for  heat- 
ing, plumbing,  etc.     R.  A.  Bradley  &  Co 
Architects,   Hastings. 

Grand  Forks,  N.  D.— Reported  desired 
until  May  27,  for  erecting  school  in  Dist 
No.  131,  Adams  Township.  Separate  bids 
for  heating,  ventilating,  etc.  W.  J  Ed- 
wards, Grand  Forks,  Architect. 

Hazen,  N.  D. — Until  May  15,  by  J  C 
Schleppergrell,  Clerk  School  Board  for 
erecting  school.  W.  D.  Gillespie,  Archi- 
tect, Fargo. 

Wilton,  N.  D.— UnUl  May  29,  by  Simon 
Jahr,  Clerk  Special  School  Dist.,  for  erect- 
ing two-story  and  basement  addition  to 
present  brick  school.  Gilbert  R.  Horton. 
.Architect.  Citizens  National  Bank  Build- 
ing, Jamestown. 

St.  Louis,  Mo. — Until  May  27,  by  Dr 
A.  T.  Laird,  Secretary  Sanitary  Commis- 
sion, at  office  of  Holstead  &  Sullivan 
Architects,  410  Palladlo  Building,  for  two- 
.story  annex  and  three-story  addition  to 
present   boiler  house. 

Ft.  Mason,  Cal.— Until  May  18,  by'  Con- 
structing Quartermaster,  for  constructing 
four  field  officers'  quarters  and  eight 
double  sets  officers'  quarters,  at  Presidio 
San   Francisco.  * 

Oxnard,  Cal.— Until  May  16,  by  Board 
Trustees  Oxnard  School  Dist.  (H.  M 
.Staire,  Clk.),  for  furnishing  material  and 
erecting  a  school.  Separate  bids  for  heat- 
ing, plumbing,  etc.  Allison  &  Allison 
.Archts..  1405  Hiberian  Bldg.,  Los  An- 
geles. 
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Riverside.  Cal. — Lntil  May  20.  bv  Board 
Rej:ei*3.  L'niversity  of  California,  417 
L'luon  i.eague  Bldg..  Los  Angeles,  for 
erecting  two-story  and  basement  brick 
and  hollow  tile  laboratory,  auaitorlum  and 
library  building,  a  two-story  residence, 
barns,  etc..  at  Citrus  Experiment  Station, 
to  cost  »125,000.  Lester  H.  Hibbard, 
Archt.,  1200  Marsh  Strong  Bldg..  Los  An- 
geles. 

Fillmore,  Utah. — Until  al>out  June  1,  by 
Clerk  Board  of  Education,  for  erecting 
two-story  brick  high  school,  to  cost  J60,- 
OOO.     Joseph  Wilson,   Archt.,   Provo. 

Haileysburg,  Ont. — Until  May  15,  by  J. 
H.  Shibley,  Secy.  Haileysburg  High 
School  Board,  for  furnishing  and  erect- 
ing Schoid  of  Mines  building  at  Haileys- 
burg. 

PRICES   AND    LETTINGS. 
■itindicates  award  of  contract. 

Portland,  Me. — Following  are  four  low- 
est bids,  opened  April  27,  for  erecting 
high  school:  Forgione  &  Romano  Com- 
pany, Portland,  $388,868;  F.  W.  Cunning- 
ham &  Sons,  Portland.  $389,993:  Xorman 
Kerr,  New  York,  N.  Y.,  $394,000:  P.  F. 
Kenney  Company,  Boston,  Mass.,  $409,000. 

■^Revere,  Mass. — Contract  for  erecting 
12-room  brick  Revere  Street  school  award- 
ed by  Building  Committee  of  Revere 
School  Bd.  to  C.  S.  Cunningham  &  Son 
Constr.  Co.,  7  Water  Street,  Boston,  at 
$S5,000.  Coffln  Co.  of  Boston  secured  con- 
tract for  heating  and  ventilating. 

A-Albany,  N.  Y. — Contracts  for  work  at 
Long  Island  State  Hospital  awarded  as 
follows  by  L.  F.  Pilcher.  State  Architect. 
Albany;  Construction  olf  chronic  hospital 
to  W.  F.  Plass  &  Bro.,  Inc.,  145  West 
Eighteenth  Street,  New  York,  and  recep- 
tion hospital  to  P.  F.  Kenny  Company, 
33  Old  Broadway,  New  York. 

■kPort  Washington,  L.  I.,  N.  Y.— Con- 
tract for  erecting  addition  to  high  school 
awarded  by  Bd.  of  Education  to  Kelly 
Constr.  Co.  of  Yonkers  at  $95,300. 

Northampton  Heights,  Pa. — Lowest  bid 
opened  May  1  by  Board  of  Education  for 
erecting  two-story,  brick  and  stone  school 
submitted  by  Andrew  Breslin  of  Summit 
Hill,  at  $41,700.  Clyde  S.  Adams,  Archt.. 
1509   Arch    Street,   Philadelphia.  ',' 

ANewark,  Del. — Contracts  for  erecting 
agricultural  building  at  Delaware  College 
(bids  opened  April  29)  awarded  as  follows: 
General  contract,  to  Franklin  M.  Harris, 
Philadelphia,  Pa.,  at  about  $113,000:  heat- 
ing, plumbing,  etc..  Boon  &  Sample,  Phila- 
delphia, Fa.,  about  $33,000;  electrical  work, 
Cater  &  Shepard,  Philadelphia,  Pa.,  about 
$6,969.  Day  &  Klauder,  Archts..  Philadel- 
phia. Pa. 

-i^Harrlsonburg,  Va. — Contract  for  erect- 
ing dormitory  at  State  Normal  School 
(bids  opened  May  1),  awarded  W.  M. 
Bucher  &  Son.  Harrisonburg,  at  $31,440. 
Julian  A.  Burruss,  Pres.  State  Normal 
School. 

^Ashland,  Ky. — General  contract  for 
erecting  fireproof  hospital  for  Kings 
Daughters  awarded  Sanders  &  Fearing, 
-Ashland,  at  $36,420  (not  including  heat- 
ing, plumbing,  etc.).  J.  M.  King,  Archt., 
.Ashland. 

Oaklandon,  Ind. — Folilowing  are  lour 
lowest  bids  opened  May  2  liy  County 
Commissioners.  Indianapolis,  for  erect- 
ing tuberculosis  hospital:  WlllWtB  P. 
Jungclaus.  827  Massachusetts  Avenue,  In- 
dianapolis. $55,183:  Charles  J.  Wacker.  In- 
dianapolis. $56,373;  Chiron  C.  Peirson. 
Marchants  Bank  Bldg.,  Indianapolis.  $57.- 
000:  Shiel-Chapln  Construction  Company. 
220  North  Illinois  Street.  Indianapolis. 
$57,264.  Lowest  for  plumbing  and  heat- 
ing. E.  .\  Strong  &  Sons,  Indianapolis. 
$10,000.  William  E.  Russ.  Archt.  1405 
Merchants  Bank  Building.  Indianapolis. 

'^Portland,  Ind. — Contracts  for  erecting 
court  house  (bids  opened  April  27)  award- 
ed by  County  Commissioners  as  follows: 
General  construction  (Dawson  Construc- 
tion Co..  Pittsburgh.  Pa.,  $209,745;  heating 
and  plumbing.  Woolen  &  CoUon,  Indiana- 
polis. Ind.,  $26,000;  wiring.  Carter  Electric 
Shop.  Kokorao.  $2,900.  John  Bonlfas, 
County  Auditor. 

*Terre  Haute,  Ind. — Contract  awarded 
as  follows  by  Board  of  School  Trustees 
for  erecting  McLean  Departmental  School: 
Main  building,  brick  and  stone,  to  A.  W. 
Stoolman  of  Champaign,  III.,  $88,189; 
heating  and  ventilating  and  plumbing,  to 
Prox  &  Burget  of  Terre  Haute,  at  $28.- 
800.  Separate  building  will  house  heat- 
ing plant,  to  consist  of  three  100-hp. 
steel  tubular  boilers. 

'^Normal,     III.  —  Contract    for    erecting 
women's  dormitory  at  State  Normal  Uni- 
versity   (bids    opened    April    13)    awarded, 
ntzsimmcns     Construction     Co.,     Spring- 
field.   David  Felmley,  President. 

-AWausau,  Wis. — CJontract  for  erecting 
2-8tory.  120  x  210  ft.  tuberculosis  sani- 
tarium at  County  Farm  awarded  to  F.  W. 
Krause  of  Wausau  at  $53,200.  Bids  opened 
by  Public  Property  Committee  April  28. 

^Bancroft,  Iowa.— Contract  for  erecting 
school  (bids  opened  May  3)  awarded  B. 
Y.  Construction  Company,  Dayton,  Iowa, 
at  $27,490.  P.  H.  L.,  Secy.  Board  of 
Education. 

.^Margie,  Minn. — Contract  for  erecting 
school  (bids  opened  April  8)  awarded 
Harold  Stubes,  International  Falls.  D.  B. 
Jewell.  County  Superintendent  Schools. 


:frArkadelphia,  Ark. — Contract  for  elect- 
ing U.  S.  Post  Office  awarded  H.  F.  Doyle. 
Cottonplant.    .Ark.,   at   $44,850. 

-AFails  City,  Neb. — Contract  for  creel- 
ing U.  S.  Post  Office  awarded  Charles 
Weitz  Sons.  Des  Moines,  Iowa,  at  $43,600. 

-^Oakland,  Neb. — Contract  for  erecting  a 
high  school  awarded  to  Trenton  Building 
Co.  of  Lincoln  at  $49,987.  Bids  opened 
.April  IS  by  Bd.  of  Education.  BerUnghot 
&  Davis,  Archts..  610  Security  Mutual 
Ufe  Building,  Lincoln. 

Jamestown,  N.  D. — Lowest  bid  opened 
i-ecently  for  erecting  buildings  at  the 
Jamestown  State  Asylum  submitted  by 
W.  H.  Curran,  Valley  City,  at  $60,000  for 
dormitory  and  $26,000  for  dining  hall. 

ARoseburg,  Ore. — Contract  for  erecting 
U.  S.  Post  Office  awarded  Stebinger 
Bros.,  626  Broadway  Street  Terrace,  Port- 
land, at   $83,745. 


PRIVATE  BUILDINGS 


PROPOSED  WORK. 

Norton,  Mass.  —  The  Country  Day 
School,  a  private  institution,  intends 
erecting   a   $60,000   gjmnasium. 

Springfield,  Mass. — The  Kresge  Com- 
pany 5  and  10  Cent  Store,  and  Dr.  G. 
W.  Kinnell,  are  to  erect  a  two-section 
twin  building  3  story,  71  x  209  ft.,  ot 
white  terra   cotta,   to  cost  $80,000. 

Worcester,  Mass. — Plans  being  pre- 
pared by  N.  Cliftord,  49  Vernon  Street, 
for  a  5-story,  51  x  78  ft.,  brick  apartment 
house,  to  be  erected  on  Kingsbury  Ave- 
nue. 

Babylon,  L.  I.,  N.  Y.^Preliminary  plans 
being  prepared  by  York  &  Sawyer,  50 
Elast  Forty-first  Street,  New  York,  for 
brick  hospital  to  be  erected  here  for  South 
Side  Hospital  Association;  cost  about 
$50,000. 

Flushing,  L.  I.,  N.  Y. — Plans  being  pre- 
pared by  V.  W.  Tandy,  1931  Broadway, 
New  York,  for  a  2%-story,  72  x  45  ft., 
tile  and  stucco  residence  and  garage,  to 
be  erected  at  State  and  North  Prince 
Streets  for  Mrs.  C.  J.  Walker,  108  West 
136th  Street,  New  York;  cost  about 
$50,000. 

I  Hon,  N.  Y. — Plans  completed  by  Henry 
M.  Congdon  &  Son,  18  Broadway,  New 
York,  for  1%-story  stone  church  and 
parish  house,  to  be  erected  on  Center 
Street  for  St.  Augustine's  Protestant 
Episcopal  Church;  cost  $60,000.  Rev.  L. 
R.  Ben.son.  Pastor. 

Kew  Gardens  (P.  O.  Jamaica),  L.  I.,  N. 
Y. — Contract  about  to  be  let  for  erecting 
a  clubhouse  at  Station  Square,  Kew  Gar- 
dens. Nathaniel  Vickers,  Archt.,  413 
Curtis  Avenue,  Richmond  Hill.  PYank  E. 
HafC,  17  LefCerts  Avenue,  Kew  Gardens, 
Pree. 

Long  Island  City,  L.  I.,  N.  Y. — Plans 
being  prepared  by  Frank  J.  Schefcik, 
4168  Park  Avenue,  New  York,  for  two 
flve-story  brick  apartment  buildings  to  be 
erected  on  Fourtli  Avenue  and  Broadway 
for  Orel  Construction  Company;  total 
cost  $100,000. 

New  York,  N.  Y.— E.  M.  Statler,  Hotel 
Belmont,  reported  considering  a  site  on 
which  to  erect  a  hotel. 

Plans  filed  for  erecting  following  build- 
ings: Six-story  brick  apartment  build- 
ing at  516  West  188th  Street  for  Charle- 
mont  Building  Corp.,  cost  $90,000;  Neville 
&  Bagge,  Architects,  105  West  Fortieth 
Street.  "Three  flve-story  brick  apartment 
buildings  at  Audubon  Avenue  and  190th 
Street  for  J.  R.  Building  Company,  Inc., 
total  cost  $220,000;  Kreymborg  Architec- 
tural Company,  Architects,  1029  East 
163rd  Street.  Five-story  brick  apartment 
building  on  22Sth  Street  and  Marble  Hill 
Avenue  for  Mary  A.  Finnegan,  cost  $50,- 
000;  Moore  &  Landsiedel,  Architects,  148th 
Street  and  Third  Avenue.  Five-story  brick 
store  and  apartment  building  at  174th 
Street  and  St.  Nicholas  Avenue  for  Secu 
Realty  Corp.,  cost  $85,000;  Sass  &  Spring- 
steen, Archts.,  32  Union  Square.  Two  flve- 
story  brick  tenements  at  165th  Street  and 
Bryant  Avenue  for  Marmer  Construction 
Company,  total  cost  $120,000;  Kreymborg 
Architectural  Company.  Architects,  1029 
Eiist  163rd  Street.  Alterations  to  flve- 
story  brick  store  and  office  building  at 
451  Broadway  for  Globe  Wernicke  Com- 
pany, cost  $50,000;  Starrett  &  Van  Vleek, 
Architects.  8  West  Fortieth  Street. 

Peeksklll,  N.  Y.— Plans  being  prepared 
by  Beverly  S.  King,  103  Park  Avenue. 
New  York,  for  three-  or  four-story  brick 
hotel  which  William  G.  Lawson,  Peeks- 
kill,  Intends  erecting  at  South  and  Dehue 
Streets;   approximate  cost  $50,000. 

Jersey  City,  N.  J. — Plans  completed  by 
Nathan  Welltoft,  222  Washington  Street. 
Newark,  for  flve-story  brick  apartment 
house  to  be  erected  at  51  Mercer  Street 
for  Peter  Bentley,  75  Montgomery  Street; 
cost  $70,000. 

West  Hoboken,  N.  J.— Hensel  &  Weir. 
West  Hoboken,  are  preparing  plans  tor 
a  new  academy  and  remodeling  2  schools 
for  St.  Michaels  Parish,  estimated  cost 
?250.000. 


Brooklyn,  Pa.— Tlie  Catholic  Club  of 
Brooklyn  is  considering  erecting  a  club- 
house on  Pearl  Rd.  at  a  cost  of  about 
$50,000. 

Erie,  Pa. — A  clubhouse  is  to  be  erected 
at  East  Eighteenth  and  State  Streets  for 
Erie  .Aerie  of  Eagles;  cost  about  $65,000. 

Philadelphia,  Pa. — Sauer  &  Company, 
1»G8  Chestnut  Street,  preparing  plans  for 
a  4-story  store  and  warehouse,  40  x  110 
rt.,  with  3-story  wing,  70  x  72  ft.,  for 
Derbyshire    Brothers. 

Pittsburgh,  Pa. — Trustees  of  Methodist 
Church  South,  on  Second  Street  and  Fan- 
mont  Avenue,  considering  preliminary 
plans  for  new  edifice  to  cost  about  $40,000. 

Scranton,  Pa. — Plans  completed  for  new 
edifice  to  be  erected  for  Holy  Cross  Par- 
ish ot  Bellevue,  at  Broadway  and  Fifth 
Avenue;  cost  about  $60,000.  Rev.  W.  P. 
O'Donnell,   Pastor. 

York,  Pa. — Noble  Commandery,  Ancient 
and  Illustrious  Order  Knights  ot  Malta 
intends  erecting  building  to  cost  about 
$50,000. 

Baltimore,  Md. — Reported  M.  Filmore 
Carter,  Franklin  and  Hilton  Streets,  will 
erect  eight  cottages  at  a  cost  of  about 
$60,000,  at  Frederick  Road  and  Melyin 
Avenue. 

Guilford,  Md. — The  Un.on  Protestant  In- 
firmary, 1514  Division  Street.  Baltimore, 
purchased  a  2-acre  tract  at  Guilford  as  a 
site  for  hospital  costing  $250,000. 

Richmond,  Va. — Richmond,  Fredericks- 
burg &  Potomac  Railroad  Company  (S. 
B.  Rice,  Engineer,  Maintenance  of  Way, 
Richmond)  and  Atlantic  Coast  Line  Rail- 
road Company  (J.  E.  Willoughby,  Chief 
Engineer,  Wilmington,  N.  C.)  have  de- 
cided to  erect  a  new  passenger  station 
on  the  Hermitage  site  on  West  Broad 
Street  at  cost  of  $1,500,000. 

Fairmont,  W.  Va. — Methodists  propose 
erecting  a  $50,000  church. 

New  Orleans,  La. — Plans  being  prepared 
for  Elks  Home  to  cost  $200,000. 

Morrlstown,  Tenn.  —  Masons  propose 
erecting   a    4-story    brick    temple    costing 

$25,000. 

Akron,  Ohio. — Plans  being  prepared  for 
.«Sn,000  lodge  building  which  Knights  of 
Columbus    propose    erecting. 

Cleveland,  Ohio. — Plans  filed  for  erect- 
ing three-story,  brick,  stone  and  concrete 
laboratory  in  Broadway  and  East  Twenty- 
sixth  Street  for  Grasselli  Chemical  Co., 
The  Arcade  Building;  cost  $40,000. 

Marlon,  Ohio.— Reported  Ralph  T. 
Lewis  plans  to  erect  a  150-room  hotel 
in   Marlon,   at  a  cost  of  $200,000. 

Urichsville,  Ohio. — Masons  contemplate 
erecting  three-story  and  basement  brick 
Temple  at  Third  and  Uhrich  Streets;  cost 
approximately  $35,000. 

Battle  Creek,  Mich.— C.  D.  McLane  of 
Rock  Island  engaged  to  prepare  plans  for 
brick  and  stone  Y.  M.  C.  A.  building  for 
which  I.  L.  Stone  has  donated  $50,000. 

Detroit,  Mich. — Reported  contract  soon 
to  be  let  for  proposed  $60,000  building  to 
be  erected  in  connection  with  the  Rescue 
Home  for  Girls  and  Women.  Albert  Kahn. 
Architect,  58  Lafayette  Avenue.  Edward 
B.  Underwood,  Assistant  Secretary  of 
Properties  of  Salvation  Array,  may  De 
able   to  give  information. 

Chicago,  III.— Reported^  Chicago  Canal  & 
Dock  Company,  will  erect  for  McNeil  & 
Higgins  Company,  225  North  State  Street, 
a  7-story  and  basement  building  of  mill 
construction  on  East  Grand  Avenue  and 
Seneca  Street;  cost  $300,000. 

Minneapolis,  Minn. — Minneapolis  Gen- 
eral Electric  Company,  15  South  Fifth 
Street,  has  plans  for  a  flve-story  addi- 
tion to  building  at  Fifth  Street,  South, 
to  cost  $100,000. 

Lake  Harriet  Methodist  Church  plans 
erecting  a  new  edifice  costing  $25,000. 

Twin  City  Building  &  Investment  Co., 
319  New  York  Life  Building,  will  erect  at 
2300  Nicollet  Avenue  an  apartment  house 
to  cost  $47,500. 

T.  Peebles  &  Co.,  312  Andrus  Building, 
will  erect  at  511  University  Avenue  S.  W. 
a  3-story  brick  apartment  house  costing 
$45,000. 

J.  J.  Jenson,  3833  Seventeenth  Avenue, 
will  erect  a  2-story  brick  apartment  house 
to  cost  $45,000. 

St.  Paul,  Minn.- Joseph  J.  Pflster,  1712 
Selby  Street,  will  erect  a  3-story  brick 
and  Bedford  stone  apartment  house  to 
cost  about  $85,000  on  Western  and  Laurel 
.Avenues. 

Butte,  Mont.— Reported  Arthur  H. 
Mueller,  of  Butte,  will  erect  a  4  or  5-story 
apartment  building  on  Granite  and  Jack- 
son Streets;  cost  $100,000. 

Kansas  City,  Mo.— Smith,  Rea  &  Lovitt, 
Finance  Building,  are  architects  for  a  6- 
story  reinforced  concrete  hotel  to  be  erect- 
ed at  a  cost  of  $70,000. 

Hot  Springs,  Ark. — Mann  &  Steams, 
Little  Rock,  preparing  plans  for  a  bath 
house  to  be  erected  by  Sorrell  &  I>atta, 
two  story,  fireproof,  concrete,  costing 
$65,000;  heating  and  plumbing  $16,00a  ad- 
ditional. 

Amarlllo,  Tex. — Plans  for  Amarlllo  Hotel 
approved    bv    H.    P.    Canode,    proprietor; 

cost  about  $225,000. 


Bay  City,  Tex.— Reported  plans  and 
specifications  being  prepared  for  new  de- 
pot to  be  erected  here  for  Santa  Fe  Sys- 
lem  iC.  F.  W.  Felt.  Cli.  Engr..  Chicago, 
111.):    cost  about   $50,000. 

Houston,  Texas. — Congregation  of  Trin- 
ity Baptist  Church  purchased  site  at 
Common  and  Hogan  Streets  for  edifice  to 
cost  $100,000. 

Paris,  Tex. — Masons  having  plans  pre- 
pared for  a  4-story  reinforced  concrete 
builuing  to  cost  $50,000. 

City  officials  and  railroad  officials  con- 
sidering new  terminal  facilities  Address 
City  Clerk. 

Wharton,  Tex. — Plans  being  prepared 
for  a  brick  and  stucco  freight  and  pas- 
senger station  for  the  Gulf,  Colorado  & 
Santa  Fe  R.R. 

Los  Angeles,  Cal.— Mayberry  &  Parker, 
472  Pacific  Electric  Bldg.,  engaged  to  pre- 
pare plans  for  an  8-story  and  basement 
reinforced  concrete  mercantile  building  to 
be  erected  at  Los  Angeles  and  Ninth 
Streets,  for  Valentine  Katz.  Five  stories 
will  be  erected  this  year. 

John  Parkinson,  1035  Security  Bldg..  is 
architect  for  two  reinforced  concrete 
wholesale  buildings  each  125  x  100  ft. 
and  two  2-story  brick  and  concrete  mar- 
ket buildings,  one  40  x  1500  ft.  and  one 
80  X  1250  ft.,  to  be  erected  at  Seventh 
Street  and  Central  Avenue,  for  Los  An- 
geles  Union   Terminal   Company. 

Winnipeg,  Man. — Plans  being  prepared 
for  10-story  building  to  be  erected  at  Mc- 
Dermot  and  Main  Streets  for  Bank  of 
Hamilton.     Cost  $500,000. 

BIDS    DESIRED. 

Fitchburg,  Mass. — Reported  desired  un- 
til May  15  by  E.  W.  Maynard,  226  Tre- 
mont  Street,  Boston,  for  erecting  "a  one- 
story,  86  X  207  ft.  theater  for  estate  of 
Andrew  Whitney,  Geo.  Whitney  Admin- 
istrator.    Probable   cost   $65,000. 

Monroe,  La. — Reported  desired  uniil 
May  15,  by  J.  W.  Smith,  Assoc.  Archt. 
Monroe,  for  erecting  3-story,  60  x  150-ft. 
temple  for  Western  Star  Lodge  No.  24 
F.  &  A.  M.     Probable  cost  $65,000.  jj 

Chicago,  III. — Reported  plans  desired 
until  June  13  by  Wm.  Tabor.  Fin.  Secv. 
138  N.  La  Salle  Street,  Amalgamated 
Assoc,  of  Street  &  Electric  Ry.  Em- 
ployees, Div.  No.  241,  for  three  or  four- 
story  and  basement,  80  x  180  ft.  office 
building  to  be  erected  at  Asland  Blvd. 
and  Van  Buren  Streets.  Probable  cost 
$200,000. 

Sheffield,  Iowa.— Until  May  18,  by  J.  I'. 
McCammant,  Citizens'  Bank,  for  erecting 
fireproof  garage.  J.  H.  Jeffers,  Archt.. 
Mason  City. 

Hutchinson,  Minn.  —  Reported  desired 
until  May  16,  by  Jorgenson  Bros.,  foi 
erecting  three-story  and  basement,  85  x 
135  ft.  bank,  hotel  and  store  building  for 
Jorgenson  Bros.  Probable  cost  $40,000. 
Silas  Jacobson,  601  Capital  Bank  Build- 
ing, St.  Paul. 

Sallna,  Kan. — Reported  desired  until 
May  16,  by  Rev.  B.  R.  Lantz,  Pastor  St. 
Johns  Lutheran  Church,  for  erecting  one- 
story  and  basement,  112  x  69  ft.  church. 
Probable  cost  $40,000.  E.  O.  Brostrom, 
300  Brent  Building,  Kansas  City,  Mo.. 
Archt. 

Aberdeen,  S.  D.— Until  May  15,  by  C. 
W.  Gates  Amusement  Co.,  Aberdeen,  S. 
D.,  for  erecting  a  fireproof  theater.  John 
K.  Van  Ess,  Archt.,  Aberdeen. 

Turton,  S.  D. — Until  May  17,  by  the 
Farmers'  State  Bank,  for  erecting  bank. 
Separate  bids  for  heating,  plumbing,  etc. 
Geo.  F.  Fossum.  Archt.,  Aberdeen. 

PRICES   AND    LETTINGS. 
iflndicates  award  of  contract. 

•St,  Johnsbury,  Vt. — Contract  awarded 
Cummings  Construction  Company,  of 
Woodsville,  N.  H..  for  erecting  $85,000 
addition  to  St.  Johnsbury  House. 

♦Providence,  R.  I. — Contract  for  erect- 
ing St.  Ann's  Parish  School  awarded 
Rocco  M.  Famigliettl,  367  Branch  Avenue, 
at  $35,900. 

♦Hartford,  Conn. — William  Boardman  & 
Sons  Co.  awarded  contract  for  erecting  an 
office  and  business  building  at  304  Asvlu  ii 
Street  to  Adam  Purees  of  Hartford  »i 
about  $28,000.  S.  A.  Allen,  Archt.,  Hart- 
ford. 

♦  Brooklyn,  N.  Y,— P.  M.  O'Brien  Com- 
pany, 22  East  Forty-second  Street.  New 
York,  secured  general  contract  for  three- 
story  brick  and  limestone.  65  x  138  ft. 
parochial  school  and  three-story,  33  x  65 
ft.  convent,  to  be  erected  for  St.  Jerome's 
Roman  Catholic  Church  at  Newkirk  and 
Nostrand  Avenues.  Rev.  Thomas  F. 
Lynch,  Pastor.  John  Bagley  Day,  .Archt.. 
1265  Broadway,  New  York. 

♦New  York,  N.  Y. — Contracts  for  im- 
provements in  Margaret  Louisa  Building 
ot  the  Y.  W.  C.  Assoc,  14  East  Sixteenth 
Street,  have  been  awarded  as  follows: 
Heating  plant  and  appurtenances,  Hugh 
Getty,  Inc.,  359  West  Twenty-sixth  Street, 
and  for  electric  elevator  and  appurte- 
nances, to  Otis  Elevator  Co.,  Eleventh 
Avenue  and  Twenty-eighth  Street,  and  for 
refrigerating  plant  and  appurtenances,  to 
Shipley  Construction  &  Supply  Co.,  Co- 
lumbia Street,  Brooklyn.  Charles  Houghin 
Higgins,  Archts.,  30  Church  Street,  New 
York, 
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iSchenectady,      N.     Y.  —  Contract     for 

eeeiiiig    club    hoiise    for    Lodge    No.    480 

i    p.    O.     Elks    (bids    opened    April    24). 

(Warded  general  contract  to  Thomas  Han- 

/ahan.  16  South  Wendell  Avenue,  at  $25,- 

000,    and    for    heating    and     plumbing    to 

/Frank   V     De  Forest,   780  State  Street,  at 

'»J,100. 

'^Steelton,  Pa. — Contract  for  erecting 
church  for  St.  Mary's  Creation  Church 
awarded  Stampf  &  Benfer.  Harrisburg,  at 
about  $33,000. 

-ABattlmore,  Md. — Contract  for  erecting 
Y.  M.  C.  Assoc.  Building  on  South  Clinton 
Street  awarded  J.  Henry  Miller,  Inc., 
Eutaw  and  Franklin  Streets,  at  about 
$60,000. 

♦Contract  awaided  Charles  L.  Stock- 
hausen  Company,  Marine  Bank  Bldg.,  for 
erecting  an  apartment  house  at  Univer- 
sity Parkway  and  Charles  Street,  for 
Carlton  Apartment  House  Company;  cost 
$80,000.  Parker,  Thomas  &  Rice,  1109 
Union  Trust  Bldg.,  .\rchts. 

^Cincinnati,  Ohio.  —  Contract  for  fire- 
proof, concrete,  brick  and  stone  parochial 
school  building  for  St.  Lawrence  Church, 
Warsaw  Avenue,  awarded  H.  Melrose  & 
Son,  556  Boal  Street,  at  $50,000.  Archi- 
tect, Anthony  Kung,  Jr.,  955  W.  Court 
Street. 

*New  Albany,  Ind. — Contract  awarded 
A.  N.  Struck  Co.  of  Louisville,  Ky.,  for 
erecting  six-story,  reinforced  concrete 
office  building  on  Spring  and  Pearl  Streets 
for  German-American  Realty  Co. 

-A-Chlcago,  III.— Blome  Sinek  Co.,  139  N. 
Clark  Street,  Chicago,  are  erecting  under 
general  contract  the  mercantile  building 
for  Henneberry  Co.,  Twenty-second  and 
Grove  Streets,  Chicago,  cost  being  about 
$400,000.     S.  N.  Crowen,  Archt. 

•Blome  Sinek  Co.,  139  N.  Clark  Street, 
are  erecting  under  general  contract  the 
mercantile  building  for  the  International 
Tailoring  Co.,  Jackson  Boulevard  and 
Peoria  Street;  cost  about  $350,000.  Mun- 
die  &  Jensen,  Archts. 

♦Green  Bay,  Wis. — Contract  for  erect- 
ing edifice  for  Congregation  of  Grace 
Lutheran  Church,  on  Moravian  Street, 
awarded  to  H.  J.  Selmer,  of  Green  Bay, 
at  about  $25,000. 

*Ft.  Dodge,  Iowa. — Contract  for  erect- 
ing a  7-story  building  for  Prusia  Hard- 
ware Co.  (J.  F.  Nelson,  Mgr.),  awarded 
to  C.   E.  Atkinson,  of  Webster  City. 

•Mankato,  Minn. — Contract  for  erecting 
2  additional  stories  and  basement  of  brick 
and  remodeling  bank  building  for  Mankato 
State  Bank  awarded  Otto  Neitge,  Man- 
kato. 

•Ellis,  Kan. — Contract  for  erecting  T. 
W.  C.  A.  building  and  a  high  school  to 
cost  $25,000  awarded  to  Sanneman  Bros., 
of  Green. 

•Hastings,  Neb. — Contract  for  erecting 
addition  to  Clarke  Hotel  (bids  opened 
April  21)  awarded  W.  N.  Gedney,  Kansas 
City,  Mo. 

•Butte,  Mont.  —  Contract  awarded  by 
Montana  Amusement  Company  (F.  T. 
Bailey,  Pres.),  to  Nelson  &  Pederson,  of 
Butte,  for  erecting  ap  8*  x  126  ft.  thea- 
ter; cost  $85,000.  .Arnold  &  Van  House, 
Archts.,  Butte 

•St.  Louis,  Mo.  —  Contract  awarded 
American  Bridge  Co.,  Third  National 
Bank  Building,  St.  Louis,  for  4000  tons  of 
steel  for  the  Statler  Hotel. 

Olympla,  Wash.— LcSst  bid  opened  re- 
cently for  erecting  j-story  addition  to 
Martin  Building  submitted  by  O.  F.  Lar- 
son. Provident  Building,  Tacoma,  at  $39,- 
347.     J.  H.  Wohleb,  Archt.,  Olympla. 

•Seattle,     Wash.  —  Contract     awarded 

Ranier    Construction    &    Engineering   Co.,  - ~.  ^, 

Stuart   Building,  for  erecting  5-story  and  elevator  to  cost  $100,000. 

basement,     75    x     90    ft.,     brick    and    mill 

apartment  house,  at  Seventh  Avenue  and  Portland,     Ore. — F.     C.     Knapp      Pres 

Seneca  Street,  for  the  Logan  Commercial  Penmsular    Lumber    Company,    McKenna 


West  Springfield,  Mass. — Plans  com- 
pleted by  McCllntock  &  Craig,  33  Lyman 
Street,  Springfield,  for  erection  of  addition 
of  4  buildings  to  plant  of  Gilbert  &  Barker 
Mfg.  Co.  for  manufacture  of  gasoline  and 
oil  storage  tanks,  to  cost  about  $300,000. 

Pawtucket,  R.  I. — Narragansett  Ma- 
chine Company.  Eeten  Avenue,  is  to  erect 
3  1-story  additions,  123  x  31,  55  x  25  and 
50  X  60  ft.    respectively. 

Perry,  N.  Y.— The  Tempest  Knitting  Co. 
plans  erecting  a  3-story,  24  x  124  ft.  addi- 
tion to  knitting  mills. 

Warsaw,  N.  Y.— The  Brown  Knitting 
Co.  will  erect  a  2-story  brick,  117  x  56  ft. 
addition  to  plant  on  Center  Street. 

Audubon,  N.  J. — Audubon  Wire  Cloth 
Company,  Audobon,  will  soon  let  con- 
tract for  erecting  reinforced  concrete 
l)uiiding  60  x  90  ft.,  to  be  used  for  wtre- 
weaving  plant. 

Newark,  N.  J. — Reported  the  storage 
house  of  Consolidated  Color  &  Chemical 
Co.,  in  Brown  Street,  recently  destroyed, 
will  be  rebuilt. 

Kutztown,  Pa. — Kutztown  Foundry  & 
Machine  Company  decided  to  spend  $60,- 
000   in   improving  plant. 

Pittsburgh,  Pa. — McAllister  Motor  Car 
Company,  Baum  and  Beatty  Streets, 
plans  erecting  a  $100,000  service  station 
and  repair  shop  at  Baum  Boulevard. 
Hunting-Davis  (Company,  Archts.,  Cent- 
ury Building. 

Attalla,  Ala. — National  Pipe  &  Foundry 
Co.  has  decided  to  erect  a  soil  pipe  plant 
here.  Some  of  the  equipment  lias  been 
purchased.  A.  M.  Shook,  Jr.,  of  Birming- 
ham is  secretary  of  company. 

Gulfport,  Miss.  —  The  Skinner  Water 
Proofing  (io.  incorporated  with  a  capital 
of  $500,000  to  erect  a  plant  for  water 
proofing  cloth.  Among  incorporators:  W. 
A.  Skinner  of  Gulfport  and  R.  B.  Phillips 
of  Paducah,  Ky. 

Dayton,  Ohio.— Fyr  Fyter  Company  in- 
corporated at  Columbus  plans  erecting 
factory  for  manufacture  of  fire  extinguish- 
ers. A.  S.  Iddings,  701  Reiijold  Building, 
reported  interested. 

Chicago,  III.— Paul  Gerhardt.  Schiller 
Building,  is  architect  for  6-story,  163  x 
125  ft.,  reinforced  concrete  packing  plant, 
to  be  erected  at  Larrabee  and  Menominee 
Streets,  for  John  Hetzel;   cost  $200,000. 

Peoria,  III.— The  Keystone  Steel  &  Wire 
Co.,  Peoria,  contemplates  erecting  Imme- 
diately a  steel  plant,  to  consist  of  two  75- 
ton  open  hearth  furnaces,  a  35-in.  bloom- 
ing mill  and  a  Morgan  continuous  rod  mill. 
Julian  Kennedy,  Pittsburgh,  is  engineer 
for    open    hearth    furnaces    and    blooming 


PRICES  AND   LETTINGS. 
•indicates  award  of  contract. 

•  Brooklyn,  N.  Y. — Contract  awarded 
Turner  Construction  Company,  11  Broad- 
way, New  York,  for  erecting  seven-story 
reinforced  concrete  factory,  85  x  100  ft., 
at  Grand  and  Flushing  Avenues,  for 
Pathe  Freres  Phonograph  Company. 
Helmle  &  Corbett,  Archts.,  190  Montague 
Street. 

•Watertown,  N.  Y. — Contract  awarded 
by  New  York  Air  Brake  Company  to  Hy- 
draulic Construction  Company,  Water- 
town,  for  a  steam  power  plant  includ- 
ing brick  superstructure,  reinforced  con- 
crete roofing  coal  pocket,  of  concrete  con- 
struction, with  trestle  and  railroad  con- 
struction, etc.  Plans  prepared  by  Samuel 
M.  Green  Company,  Springfield,  Mass. 

•Camden,  N.  J. — Contract  awarded  A. 
Raymond  Raff,  1635  Thompson  Street, 
Philadelphia,  Pa.,  for  erecting  a  two-story 
factory  for  New  Jersey  Leather  Company. 

•Jersey  City,  N.  J. — Contract  for  erect- 
ing 10-story  reinforced  concrete  cold 
storage  warehouse  for  Swift  &  Co.  has 
been  awarded  Blome  Sinek  Co.,  1540 
Equitable  Building,  New  York,  at  approxi- 
mately $275,000.  C.  H.  Kane,  Chief  of 
Construction. 

•Nlcetown,  Pa. — Contract  awarded  Mc- 
Clintoc  Marshall  Co.,  Pittsburgh,  for  3000 
tons  steel  for  Midvale  Steel  Company's 
plant. 

•Unlontown,  Pa. — Contract  awarded 
James  A.  Johnson,  Uniontown,  for  erect- 
ing brick  and  fireproof  foundry  for  Evans 
Mould  &  Machine  Company.  John  H. 
Harman.   Archt.,  Uniojntown. 

•Wllkes-Barre,  Pa. — Contract  awarded 
Shepherd  Construction  Co.,  Miners  Bank 
Building,  Wilkes-Barre,  for  erecting  em- 
pire shops  for  Lehigh  &  Wilkes-Barre 
Coal  Co.  Shops  will  include  a  2-story 
wheelwright  and  paint  shop,  41  x  76  ft., 
fireproof;  electrical,  plumbing  and  harness 
shop  same  size;  3-story,  fireproof,  dry 
kiln,  24  X  30  ft.,  and  a  2-story  fireproof 
carpenter  and  car  shop,  205  x  41  ft. 

•Cincinnati.  Ohio.— Contract  awarded 
by  American  Diamalt  Co.  to  H.  C.  Hazen 
Contracting  Co..  2070  Reading  Road,  for 
erecting  five-story,  concrete,  brick  and 
steel  factory  on  Southslde  Avenue,  at 
$25,000.  Architect.  Gustave  W.  Drach, 
1701    Union    Trust    Building. 

•Youngstown,  Ohio. — Contract  award- 
ed Riter-Conley  Mfg.  Company,  Pitts- 
burgh, Pa.,  for  3000  tons  steel  for  Struth- 
ers  Furnace  Company's  plant. 

•Chicago,  III. — Contract  awarded  Blome 
Sinek  Co..  139  N.  Clark  Street,  Chicago, 
for  oleo  and  butterine  building  and  beef 
cooler    at    Union    Stock    Yards,    and    cold 


mill,  and  the  rod  mill  has  been  purchased     storage    warehouse     at    soap    works     for 

from    Morgan    Construction    Co.    of   Wor-      " °   ^~     — '  -' ■— "^' ' 

ce.oter,  Mass.  Buildings  will  be  of  struc- 
tural steel  with  sheet  metal  coverings; 
approximately  75,000  yd.  of  concrete  will 
be  used  in  foundation  and  footings. 

Milwaukee,  Wis.— Reported  J.  H 
Murphy,  902^  Kenesaw  Street,  will  erect 
a  $90,000  grain  drying  plant  at  206  Florida 
.street. 

Minneapolis,  Minn.— Twin  City  Trading 
Company,  Twenty-fourth  and  S.  B.  Elm 
streets,  has  plans  for  a  grain  elevator 
which  it  is  proposed  erecting  at  Elm  and 
Twenty-fifth  Streets;  capacity  300,000  bu, 

Owatonna,  Minn.— Owatonna  Farmers 
Co-operative  Company  planning  to  erect 
a  plant  to  cost  $125,000. 

St.  Paul,  Minn.— Foot,  Schultze  &  Co.. 
East  Third  and  Waconta  Streets,  will 
erect  a  shops  factory  on  Rinert  Street,  to 
cost  $1,000,000. 


Stuttgart,    Ark.— Standard    Milling    Co., 
Houston.   Tex.,  will  erect  a  rice  mill  and 


Armour  &  Co. ;  cost  of  buildings  aggregate 
$900,000.     R.  C.  Clark,  Archt. 

•St.  Paul,  Minn.— Contract  reported 
awarded  Paul  Steenberg,  2123  Shelby 
Avenue,  for  erecting  three-story  rein- 
forced concrete  and  steel  plant  at 
Wheeler  and  University  Avenues,  for 
Brown,  Blodgett  &  Sperry;   cost  $120,000. 

•Great  Falls.  Mont. — Reported  contract 
awarded  by  Montana  Flour  Mills  Com- 
pany to  C.  O.  Jarl,  of  Great  Falls,  for 
erecting  250  x  125  ft.,  reinforced-concrete, 
flour  mill,  at  $100,100. 

•Houston,  Tex. — Contract  awarded  by 
Anderson.  Clayton  &  Co..  to  Horton  & 
Hdrton,  Houston,  for  constructing  a  rein- 
forced concrete  building,  150  x  1050  ft., 
for  cotton  concentration  plant,  to  cost 
about  $83,000. 

•Colton,  Cal. — Contract  for  construct- 
ing a  20-ton  ice  plant,  including  rein- 
forced concrete  building  100  x  80  ft., 
awarded  Horstman  &  Plimert,  1117  Baker 
Detwiler  Bldg.,  Los  Angeles,  H.  Delno. 
Colton,  Owner. 

•Los  Angeles,  Cal. — Contract  for  erect- 
ing a  2-story  and  basement,  brick.  108  x 
138   ft.    factory  at   Santa   Fe   Avenue   and 


Rock  Crushing  Plant — RIpplemead,  Va. — 
Virginia  Ky.  (H.  Fernstrom,  Chief  En- 
gineer. Norfolk)  will  erect  a  rock-crushing 
plant  to  cost  $100,000. 

Subway — Meridian,  Miss. — Plans  and 
specifications  approved  for  a  subway  (or 
New  Orleans  &  Northeastern  Alabama  & 
Vicksburg  and  Mobile  &  Ohio  Railroads. 
Cost  $125,000. 

Subway  —  Cleveland,  Ohio. — City  and 
County  Commissioners  are  considering 
extending  subway  approach  to  new  high 
level  bridge  over  Cuyahoga  River,  voted 
April  25,  from  the  bridge  to  Public  Square 
on  East  Side,  cost  $850,000  to  $1,850,000,  all 
to  be  paid  by  county.  Address  County 
Clerk. 

Electric  Light  Plant  Machinery — Globe, 
Arlz.^-Globe  Light  &  Power  Company, 
planning  installing  additional  machiner>' 
and    equipment    costing    $12,000. 

Concrete  Carpets — Phoenix,  Ariz. — Con- 
struction of  concrete  carpets  at  crossings 
of  a  number  of  streams  in  Maricopa 
County  being  considered  by  Harold  Barge- 
man, County  Engineer. 

Tunnel — Los  Angeles,  Cal. — City  Coun- 
cil has  abandoned  plan  to  make  open 
cuts  through  Bunker  Hill  and  has  in- 
structed Homer  Hamlin,  City  Engineer, 
to  prepare  plans  for  a  double  bore  tun- 
nel at  Second  Street.    Cost  about  $600,000. 

Power    System  —  Edmonton,    Alta.  —  E. 

W.  Bowness,  of  the  Edmonton  Power 
Company,  preparing  plans  for  the  de- 
velopment of  the  municipal  power  sys- 
tem; cost,  including  railway.  $500,000. 

BIDS    DESIRED. 

Lockers,  Albany,  N.  Y.— Until  May  18. 
by  State  Armory  Commission  (Frank  W. 
Ward,  Secy.),  Albany,  for  furnishing  and 
installing  metal  lockers  in  various  ar- 
mories and  other  military  structures  of 
the  State,  advertised  in  Engineering  Rec- 
ord. 

Elevatoi^-Newark,  N.  J.— Until  May  2S, 
by  Committee  on  Public  Buildings  (Thos 
J.  Lee,  Jr.,  Chmn.),  for  elevator,  for 
northeast  wing  of  City  Hospital,  on  Cam- 
den Street.  Fred.  A.  Phelps,  Archt.  and 
Engr. 

Fence — Philadelphia,  Pa. — Until  May 
15,  by  Department  Public  Works  (George 
E.  Datesraan,  Director),  for  improving 
Stenton  Park  at  Eighteenth  and  Court 
Streets,  for  erecting  wrought  iron  fences, 
pipe  and  cable  fences,   etc. 

•Oiling  Streets— Louisville,  Ky. — Con- 
tract awarded  Southern  Asphaltoilene 
Road  Company,  510  Lincoln  Building,  for 
oiling  city  streets  at  $37,100. 

•Speedway — Cincinnati,  Ohio. — Promo- 
ters of  Cincinnati  Speedway,  to  be  built 
near  Sharon,  Ohio,  iiave  awarded  contract 
for  construction  to  Edward  Ryan  &  Co., 
Paul  and  Madison  Road.  The  speedway 
will  be  70  ft.  wide,  2  miles  long.  It  will  be 
built  entirely  of  wood,  requiring  8.000.000 
ft.  of  lumber,  and  will  cost  $370,000. 
Architect,  Harry  Hake.  Telephone  Build- 
ing. 

Boilers— New  Philadelphia,  Ohio.— Un- 
til May  15,  by  James  E.  Scott,  Dlr.  Pub- 
lic Service,  for  furnishing  and  delivering 
and  erecting  one  200-hp.  water-tube  boil- 
er of  not  less  than  150  lbs.  steam  pres- 
sure. 

Cement,    Sand,    Etc. — Indianapolis,    Ind. 

— Until  May  22,  by  County  Commission- 
ers, for  gravel,  cement,  sand,  reinforcing 
metal,  etc.,  for  highway.  Leo  K.  Fesler. 
Co.    Aud. 

Underpass — Oakland,  Cal. — Reported  de- 
sired until  May  15  by  George  E.  Gross. 
Clk.  Board  County  Supervisors,  for  con- 
structing steel  girder  span  for  underpass 
under  tracks  of  the  Central  Pacific  R.R. 

•Lumber — Panama. — Contract  for  8000 
M  ft.  lumber  for  use  on  Panama  Canal 
awarded   J.    G.    Rainwater   Lumber  Com- 


Co..  .\inerican  Bank  Building;  cost  $55  000      Avenue,   Intends  erecting  a  wooden   shin-      Cheney   Street   for  Van   Vorst   &   Berman     pany     of     New     Orleans.     La.,     at     about 

'       '  *        V>i>i1,4inn.         ».! ,.         _i         *_  _.  - tjiii^^  nxrrafAa^       Alfa      T^laninc     \Ti11     f^^         Qin     TWi>_       tfOTr   i\(\l\ 


•Astoria,  Ore. — Contract  awarded  C.  L. 
Houston,  Astoria,  for  erecting  a  concrete 
mau.soleum  for  Portland  Mausoleum  Co.; 
cost  $30,000.  Lawrence  &  Holford,  Archts., 
Chamber  of  Commerce  Building,  Portland. 

•Oxnard,  Cal.  —  Contract  awarded 
Leanardt  &  Peck,  721  H.  W.  Hellman 
Bldg.,  Los  Angeles,  for  erecting  2  rein- 
forced concrete  steel  frame  and  corru- 
gated iron  pulp  drying  warehouses,  each 
250  X  60  ft.,  21  ft.  high,  steel  train  shed. 


building 
Avenue. 


plant     at     foot     of     McKenna 


Elmlra,  Ont.— C.  Steeb,  Guelph,  is  pre- 
paring plans  for  a  knitting  factory  to  be 
erected  and  equipped  at  a  cost  of  $35,000. 

orJ;*^Jl'.'*°"'  Ont.— Cary  Safe  Company. 
250  Chicago  Street,  Buffalo,  N.  Y  in- 
■  ""S-5''®''""*^  '^  branch  factory  here  cost- 
ing $50,000.     Site  secured. 

Hamilton  By-Product  Coke  Ovens  Com- 
pany   have    plans    prepared     for    a    new 


awarded    Alta    Planing   Mill   Co.,    830   Mc- 
Garry  Street,  at  about  $35,000. 

•Preston,  Ont. — Contract  awarded  R. 
Gatehouse,  Preston,  for  erecting  a  three- 
storv  addition  to  plant  of  Solid  Leather 
Shoe  Company.     Cost  $50,000. 


$275,000. 


85  X   30   fti.^o'ftV  hiih,'  and"3-8ToVan"d     cost  of^Sl  oon  nnn"  v   k"*^    equipped    at    a 
basement   reinforced    concrete    and    brick     <'''-^' °'  »i '000,000.    V.  Byrnes,  Manager. 


MISCELLANEOUS 


addition,    30 

for      American 

Kremple    &    Erkes,    Archts.,    415    Henne 

Bldg.,  Los  Angeles;  cost  about  $100,000, 


50    ft,,    to    office    building 
Beet      Sugar      Company, 


NEW  INDUSTRIAL  PLANT^ 


PROPOSED  WORK. 

South  Brewer,  Me.— Eastern  .Manufac- 
turing (Company  will  enlarge  plant  at  cost 
of  about  $100,000.  Erection  of  a  new 
chemical  plant  also  contemplated. 


,.™*'^'""'''  Ont.— Plans  being  prepared  bv 
William  Lockhart,  Rumcomb,  for  a  brick 
and  tile  plant,  to  be  erected  and  equipped 
J^i_th„„latest     machinery,     at     a     cost     of 

$.ii>,000. 

Thome,  Ont.— H.  V.  Keating,  Fort 
F^^J'^^^-  engaged  to  have  charge  of  the 
$200,000  paper  mill  to  be  erected  and 
equipped  at  Shelter  Bay,  below  the  Island 
of  Anticosti.  Warren  Curtin  of  Thorold. 
owner. 

Winnipeg,  Man.— Rice  Mills  Co.,  St. 
Boniface,  whose  mills  were  recently  de- 
stroyed by  fire,  contemplates  rebuilding. 

Stovel  Printing  Company  will  rebuild 
plant  recently  destroyed  by  Are,  and  pur- 
chase new  machinery. 


PROPOSED  WORK. 

Park  Improvement — New  York,  N.  Y. — 
Harry  F.  McGarvie  is  reported  Interested 
In  a  company  which  intends  construct- 
ing an  amusement  park  on  Bronx  River 
In  West  Farms  on  "Baron  Waldorf  Astor 
tract." 

Conduits— North  Bergen,  N.  J. — New 
York  Telephone  Company  plans  building 
conduits  in  twenty-two  streets  in  order 
to  place  all  w'res  underground. 

Dry-dock — Philadelphia,  Pa. — The  Sub- 
Committee  of  House  Naval  Affairs  Com- 
mittee approved  spending  $500,000  to  be- 
gin construction  of  a  $4,000,000  dry-dock 
for  League  Island  Navy  Yard.  Philadel- 
phia. 


PRICES   AND    LETTINGS. 
iflndicatea  atoard  of  contract. 

•Fire  System — Indian  Head,  Md. — Con- 
tract awarded  Noland-Cllftord  Company. 
Newport  News,  Va.,  at  $17,127  for  fur- 
nishing and  InstailinB  high-pressure  fire 
system  at  Indian  Head  (bids  opened  .\pril 
8  by  Bureau  of  Yards  &  Docks.  Wash- 
ington, D.  C). 

•Tunnel — DIxon,  III. — Contract  awarded 
by  State  Board  of  Administration,  Spring- 
field, for  constructing  6900  ft.  of  tunnel 
between  buildings  at  State  Colony  for 
Epileptics  at  Dixon  to  William  Alfen  & 
Son,   Peoria,  at  $68,000. 

Steel  Towers — Keyport,  Wash. — Lowest 
bid  opened  Ajjrll  29  by  Bureau  of  Yards 
&  Docks.  Washington.  D.  C.  for  furnish- 
ing two  400-ft.  steel  towers  at  Pacific 
Coast  Torpedo  Station,  Keyport,  sub- 
mitted by  Pittsburgh-Des  Moines  Steel 
Company.  Currv  Building,  Pittsburgh. 
Pa.,  at  $44,400.    ' 

•  Ferry  Terminals — San  Francisco,  Cal. 
— Contract  for  constructing  Vashon  Ferry 
Terminals  awarded  by  County  Commis- 
sioners to  J.  A.  M.  McEachern  Company. 
Bell  Street  Block,  at  $32,995. 
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Proposals 

For   Proposals   Advertised.    See    Page* 
40a,   40b,  40c   and   40d. 


WATERWORKS. 


Bids  See  Eng. 

Close.  •  Record. 

Hay  16.  Pipes.    Hydrants,    Etc., 

Denmark,  Wis Apr.  29 

May  16.  Steel     Tank,     Westbrook. 

Minn May     6 

May  16.  Improvements,      Alliance, 

Neb May     6 

May  16.  Pipe,  Brooklyn,  N.  Y May  13 

May  16.  Filters,  Hartford,  Conn...  May  13 
May  11.  Water  Works,  Commerce, 

Okla May  13 

May.  17.  Reservoir,    Fort   Madison, 

Iowa    May  13 

May  17.  Pipe  line,  San  Diego,  Cal..  May  13 
May  18.  Water  Works,   Ironton, 

Onio  Apr.  2J 

May  18.  Dam,   Brockton,  X.  T May  13 

Adv.  May  13. 

May  19.  Pipe,    St.    Louis.    Mo May    6 

May  20.  Extension,    C  h  1  s  h  o  1  m, 

Minn May  13 

May  20.  Pumps,  Charlottetown,  P. 

„       ,„      EL   May  13 

May  22.  Pipe.     Wooster.     Ohio May    6 

May  22.  Extension,  Wakeeney, 

„.     ^^" May    6 

May  23.  Testing  Apparatus,  New- 
ark,   N.    J May  13 

May  26.  Pipes.    Wallace,    Man May  13 

May  26.  Pipe.    Etc.,   Panama May  13 

May  27.  Filtration     Plant,     Perry 

N.^  Y     May  13 

Adv.  May  13. 
May  SI.  System.  Aberdeen,  Wash.  Apr.  29 
May  31.  C.    I.    Pipe   and    Specials, 

Morris.  Minn May  13 

Adv.  May  13. 
Jun.     1.  Water     Works.     Madison, 

W     Va Apr.  22 

Jun.     1.  Filtration  Plant,  St.  Hya- 

cmthe.  Que May  13 

Jun.     2.  Reservoir.    Wilmington, 

D^'-    i;  ■  •  ■  ;• May  13 

Adv.  May  13. 
Jun.     3.  Electrical    equipment    for 

water     plant.     El     Paso, 

Tex May    6 

Adv.  May  6.  13. 
Jun.     5.  Gate     Valves,     Etc        St 

Paul,    Minn. .May  13 

Adv.  May  13. 
Jun.     5.  Material.   St.    Paul,   Minn.  May  13 

Adv.  May  13. 
Jun.     5.  Castings,    Etc.,    St.    Paul, 

Minn Mnv  i^ 

Adv.  May  13. ^  " 

Jun.     5.  C.  I.  Pipe,  Etc.,  St.  Paul, 

Ti""«-V, May  13 

Adv.  May  13. 

Jun.     5.  Water     Works,     Everett, 

■Wash May  13 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

May  16.  Salt  Lake  City,   Utah....  May    6 

May  16.  Waterbury,  Conn May  13 

May  16.  Boston,  Mass May  13 

May  16.  Boston,    Mass May  13 

May  16.  Hartford.    Conn May  13 

May  17.  New  York,  N.  Y May  13 

May  17.  Appleton.   Wis May     6 

May  18.  Chicago,    111 May     6 

Adv.  May  6. 

May  18.  Newark.   N.  J Mav     S 

May  18.  Anoka.  Minn "  May  13 

May  19.  Greybull.   Wyo Mav  13 

May  19.  Freehold.   N.   J Mav  13 

May  20.  Linden    Heights.    Ohio.::  May     6 

Adv.  May  6. 

May  20.  Hazleton.  Pa May  13 

May  21.  Toledo.    Ohio J .      Tpr    29 

May  22.  Spooner,     Minn.     ..  Aor    29 

May  22.  Montclair,     N.J ^y     6 

May  22.  Highland  Park.  Mich.. '.■.■.  May    6 

Adv.  May  6,  13. 

if"''  22-  Myt'e  Point,  Ore May  13 

May  23.  Newark    N.   J May     6 

Adv.  May  6.  13. 
May  23.  RIdgefield  Park.  N.  J....  May     6 
w       ..    J^^^-  May  6,  13. 
May  24.  Binghamton,  N.  Y. ..  Apr    29 

May  24.  Bineha"iton,  N.  Y " "  Mav  13 

„       .       Adv.  May  13.             •     ' "  •  '^'^  ^^ 
•«»'  25.  Durham     N.    C May    6 

Adv.  May  6,  13. 
May  25.  Milwaukee,     vv  Is.     ...  Mav     6 

Adv.  Mays,  13.  ^ 

May  25.  I.rfiwton,  Okla Mav  11 

May  25.  Elyria.  Ohio  ..  uly  13 

May  26.  Brockport.    Pa Mav  13 

May  26.  Wallace.  Man Mav  13 

Mar  27.  Westtield.  N.  J May  13 

Adv.  May  13.  ^  " 

May  29.  St.    aairsville.    Ohio Mav  13 

May  29.  Biddeforrl.  Me Mav  11 

Adv.  Mav  18.  ->iay  ij 

"««y  SI-  •\«"="-'?i  '^'    J May  13 

Adv.  May  13. 

May  81.  Fre»no.  Cal Anr    29 

Hay  81.  Warren.  Pa .  SkV  13 

Adv.   May  18.  ^ 

Am.    1.  Marshall,    Hi May  13 

Jun.    1.  Montlcello,  Wis.  .: .May  13 


Bids 

Close 

. 

May  16. 

May  16. 

May 

16. 

May 

16. 

May  16. 

May 

16. 

May 

17. 

May 

IV. 

May 

17. 

May  17. 

May 

18. 

May  18. 

May  18. 

May 

Iti. 

May  18. 

May  19. 

May 

19. 

Mav 

19. 

May 

•M. 

May  20. 

May 

22. 

Mav 

22. 

Mav 

23. 

May 

23. 

May  23. 

May 

23. 

May 

23. 

May 

24. 

May 

26. 

May  26. 

-May 

26. 

Jun. 

1. 

Jun. 

2. 

Jun. 

b. 

Jun. 

6. 

Jun. 

8. 

May  15. 

May  15. 
May  16. 


May  16. 

May 

16. 

May  16. 

May 

16. 

May 

16. 

May 

16. 

Mav 

16. 

May 

16. 

May 

16. 

May 

16. 

May 

16. 

May 

16. 

May  16. 

May  16. 

May 

17. 

May  17. 

May 

IV. 

May 

IV. 

May  17. 

May 

18. 

May 

18. 

May  18. 

May  18. 

May  18. 

May 

18. 

May 

IS. 

May 

18. 

May 

19. 

May 

19. 

May  19. 

May 

19. 

May 

19. 

May  19. 

May 

19. 

May  19. 

May 

20. 

Mav 

20. 

Mav 

20.. 

May 

20. 

May  22. 

Mav 

22. 

•Mav 

22. 

May 

22. 

Mav 

22. 

May 

22. 

May 

22. 

May 

23. 

May 

23. 

May  23. 

May  23. 

May 

23. 

Mav 

24. 

Mav 

24. 

May 

24. 

May  24. 

May  24. 

May  24. 

Mav 

25. 

Mav 

25. 

May 

26. 

.Mav 

26. 

May 

26. 

.May 

26. 

May  27. 

Mav 

27. 

Mav 

29. 

May 

29. 

May  29. 

May  30. 

May  30. 

Jun. 

1. 

Jun. 

1. 

See  Eng. 
Record. 

BRIDGES. 

Arden,  Man Apr.  29 

La  Moure,  N.    D May     6 

Gadsden,    Ala May     6 

Heuvelton,    N.    Y May     6 

Adv.  May  6. 

New  York,  N.  Y May  13 

Ottawa,   Ont May  13 

Blue   Lick   Springs,    Ky..May     6 
Providence,   R.   I May  13 

Adv.  May  13. 

Stanton,   Minn May  13 

East  Peoria,  III May  13 

Clifton   Forge,   Va May  13 

Manhattan,  Kan Apr.  29 

Bedford,  Ind May     6 

Benton   Harbor,    Mich....  May  13 

Joliet,  III May  13 

Mt.    Gilead,    Ohio May     6 

Atlanta,  Ga May  13 

Richmond,  Tex May  13 

Duluth,  Minn May  13 

Lyndhurst,    N.    J Mar.  18 

Dayton,  Ohio  Apr.  29 

Seattle,    Wash May  13 

Kearney,  Neb Apr.  29 

Albany,  N.  Y Apr.  29 

Adv.  Apr.  29. 
Nashville,    Tenn May     6 

Adv.  May  6,  13. 

Washington,  Ga May  13 

Woonsocket,  R.  1 May  13 

Adv.    May  13. 

Bradentown,  Fla May     6 

Tacoma,   Wash May  13 

Bluftton,    Ind May  13 

Mount   Gilead,   Ohio May  13 

Hamilton,  Ohio May     6 

Hartford,   W.   Va May  13 

Cumberland,  Md Apr.  22 

Hayti,    S.   D May  13 

El  Dorado,   Kan Apr.     8 


PAVING  AND  ROADS. 

Sikestown,  Mo Apr.  29 

Adv.  Apr.  29. 
Evanston,  111 May     6 

Adv.  May  6. 
South    Bend,    Ind Apr.  22 

Adv.  Apr.  22,  29. 

Willmar,  Minn Apr.  29 

New  Philadelphia,  Ohio..  Apr.  29 

Adv.  Apr.  29. 

Nevada,   Iowa    May     6 

New  York,  N.  Y May  13 

Corsicana,    Tex May  13 

Paterson,   N.    J May  13 

Upper  Marlboro,  Md May  13 

St.  Louis,  Mo May  13 

Sterling,   111 May  13 

Kansas     City,     Mo May     6 

Morrison,  111 May     6 

South  Hadley,  Mass May  13 

Indiana May  13 

Massachusetts  May  13 

Indianapolis,  Ind May  13 

Washington,   Pa May     6 

Carlisle,    Ky May     6 

Illinois May  13 

Trenton,  N.  J May  13 

Poughkeepsie,  N.  Y Apr.  29 

Adv.   Apr.   29,   May  6. 

Pittsburgh,    Pa May     6 

Waterloo,    N.    Y May     6 

Adv.  May  6,  13. 

Miami,  Fla May     6 

Dayton,   Ohio May     6 

Bemidjl,  Minn May  13 

Bellevue,  Ky May  13 

Indianapolis,    Ind May  13 

Marion,  Ohio   May     6 

Hudson,  Mich May     6 

Cincinnati,   Ohio May     6 

Independence,  Mo May  13 

Ohio May  13 

Bloomington,    Ind May  13 

New  York,  N.  Y May  13 

Cheviot,    Ohio    May  13 

Linden  Heights,   Ohio May     6 

Adv.  May  6. 

Lindsborg,  Kan May  13 

Brocton,  111 May  13 

Hazleton,  Pa May  13 

Jefferson,  Ohio    Apr.  22 

Carliondale,    Pa May     6 

Washington    May     6 

Cumberland,    Md May     6 

Adv.  May  6,  13. 

Ironton,   Ohio May  13 

Tonganoxie.  Kan May  13 

Stamford,  Conn.   . . .. . May  13 

Adv.  May  13. 

Luverne,    Minn May     6 

Loudonville,  Ohio May  13 

Jersey  City,   N.   J May  13 

Fayette.   Ohio    May  13 

Adv.   May  13. 
Fair  Haven.  N.  J May  13 

Adv.  May  13. 

Tiffin,  Ohio  May     6 

Bradentown.  Fla May     6 

Mansfield,    Ohio    May     6 

Wichita,  Kan May  13 

Beldlng,  Mich May  13 

Marshalitown,    Iowa May  13 

Adv.   May   13. 

Newark,    N.   J May  13 

Indiana     May  13 

West  Union,  W.  Va May     6 

Walla  Walla,   Wash May  13 

St.  Paul,  Minn May  13 

Indiana  May  13 

Houma,  La May  13 

Indiana   May  13 

Lumberport.   W.    Va May  13 

.«eattle.    Wash May  13 

Everett,    Wash May  13 

Cold  Springs,  Tex May  13 

Sheperd,   Tex May  13 

Hamilton,    Ohio    May     1 

Washington,    D.    C May     6 

Adv.  May  6. 


Jun.  2. 

Jun.  5. 

Jun.  5. 

Jun.  5. 

Jun.  5. 


Jun. 
July 

Jun. 
Jun. 
Jun. 


Bids  See  Eng. 

Close.  Itecord. 

Jun.     1.  Crestline.   Ohio    May  13 

Jun.     1.  Gallon,    Ohio May  13 

Adv.  May  13. 

Great    Falls,    Mont Apr.  22 

Columbus,  Miss Apr.  29 

Gate  City,   Va May  13 

Indiana   May  13 

Port  Jervis,  N.   Y May  13 

Adv.   May  13. 
Jun.     5.  Cleveland  Heights   (P.   O. 

WarrenvIUe),   Ohio   May  13 

Everett,  Wash May  13 

Terrationne,  La May  13 

Adv.   May  13. 

Indiana     May  13 

Sultan,  Wash May  13 

Palatka,  Fla May     6 

Adv.  May  6,  13. 

Inly  10.  Caldwell.    Tex Apr.  22 

Jun.  10.  Wichita,  Kan May  13 

Jun.  27.  Salt   Lake   City,    Utah May  13 


HYDRAULIC  CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

May  15.  Dredging,  Bridgeport, 

Conn Apr.  16 

Adv.  Apr.  15  to  May  6. 

May  15.  Seawall,  Washington 

D.    C Apr.  29 

Adv.  Apr.  29  to  May  13. 

May  16.  Canal       Work,       Albany, 

N.   Y Apr.  29 

May  16.  Fill,    Seattle,    Wash May     6 

May  18.  Dam,  Brockton,   N.  Y May  13 

Adv.  May  13. 

May  18.  Found,  tor  Hydro  Electric 

Plant,   Marquette,   Mich.  May  13 

May  19.  Ditches,  Bemidjl,  Minn...  Apr.  29 

May  19.  Drainage.  Angleton,  Tex.  Apr.  29 

May  19.  Ditch,  Northwood,  Iowa..  May  13 

May  20.  Sale  of  Shot  Drill,  Den- 
ver, Col Apr.  29 

Adv.  Apr.  29. 

May  20.  Channel         Improvement, 

Maple  Park,  111 May     6 

May  20.  Levee,  New  Orleans,  La. .  May     6 

May  21.  Pier,  BrooI<lyn,  N.  Y May  13 

May  22.  Irrigation,    Fort   Laramie, 

Wyo Apr.  22 

Adv.  Apr.  22. 

May  22.  Ditches,    Racine,    Wis May     6 

May  23.  State  Canal  Work,  Con- 
tracts 128  and  129,  Al- 
bany, N.  Y Apr.  29 

Adv.  Apr.  29  to  May  13. 

May  23.  Irrigation,  Grand  Junc- 
tion,   Col Apr.  29 

May  23.  Irrigation,   W  e  n  a  t  chee. 

Wash Apr.  29 

May  23.  Weir,  Sacramento,  Cal...  May  13 

May  24.  Concrete  Dam,  Etc.,  Fort 

Dodge,  Iowa  May  13 

May  25.  Flood     Gates,     Savannah, 

Ga May  13 

May  25.  Irrigation,     St.     Ignatius, 

Mont Apr.  22 

Adv.  Apr.  22. 

May  25.  Cement,  Denver,  Col Apr.  29 

Adv.  Apr.  29. 

May  25.  Irrigation,     Ft.     Laramie, 

W.vo May     6 

May  26.  Dredging,  Chicago,  111 May     6 

Adv.  May  6,  13. 

May  26.  Drainage,  Aberdeen.  S.  D.  May  13 

May  29.  Drainage,  Bloomfleld,  la..  Apr.  29 
Adv.   Apr.   29,   May   6. 

May  29.  Drainage,         Tallahassee, 

Fla Apr.   29 

Adv.  Apr.  29  to  May  13. 

May  31.  Dredging,     Etc.,     Seattle, 

Wash May  13 

Jun.     1.  Dredging,  Tarrytown, 

N.  Y May     6 

Adv.  May  6,  13. 

Jun.     1.  Drainage,  Oskaloosa,  liwa  May  13 
Adv.  May  13. 

lun.  2.  Breakwater,  Indiana  Har- 
bor,    Ind May     6 

Adv.  May  6,  13. 

Jun.  15.  Irrigation,     Payson     City, 

Utah      May     6 

Adv.   May  6. 

Jun.  15.  Irrigation,  Hermiston, 

Ore May  13 

Adv.   May  13. 

Jun.  22.  Irrigation,    Malta,    Mont.  May  13 
Adv.   May  13. 

Sublet  Levee  Work,   Chi- 

cago, Hi Apr.     1 

Adv.  Apr.  1. 

Levee    Grading,     Vln- 

cennes,  Ind Apr.     8 

Adv.   Apr.   8.  15. 

PUBLIC   BUILDINGS   AND 
SCHOOLS. 

May    15.   Ft.   Huacljuca.   Ariz Apr.  It 

Adv.  Apr.  15  to  May  6. 

May  15.  Elmira,    N.    Y May    6 

(2  Props.)     Adv.   May  6. 

May  15.  Elizabeth.  N.  J May  13 

May  16.  Merced,    Cal Apr.  21 

May  16.  Garrison,   N.   D May     6 

May  16.  East  Lansing,  Mich May    C 

May  16.  Oxnard,  Cal May  13 

May  16.  .McCombs,  Miss May  13 

May  16.  West  Bend.  Iowa May  13 

May  17.  Wichita     Kails,    Tex May     •• 

May  17.  Little   Falls,    Minn Apr.  15 

May  17.  Kent,    (ihio Apr.  29 

May  17.  Hyndman,    Pa May  13 

May  18.  Durango.    Col Apr.  15 

May  IS.  Washington,   D.   C Apr.  29 

Adv.    Apr.   29.    May   6. 

May  18.  Nevada.  Mo May     " 

May  IS     Fort  Mason,  Cal May  1 3 

May  U     Fayette,    Iowa   May  13 

May  18.  Grand   Meadow.    Minn May  13 

May  19.  Wenatchee,   Wash Apr.  IB 

May  IH.  Galloway.    Ohio    May    6 

May  19.  Freehold.     N.     J May     6 

May  19.  Douds   Leando.   Iowa May  13 


Bids 

Close 

May 

20. 

May 

20. 

May 

20. 

May  20. 

May  20. 

May 

21). 

May  20. 

May  20. 

May  20. 

May  20. 

May 

22. 

May 

22. 

May 

22. 

May 

22. 

May 

22. 

May 

22. 

May 

23. 

Mav 

23. 

May 

23. 

Mav 

23. 

May 

24. 

May 

24. 

May 

24. 

May 

25. 

May 

2b. 

May 

25. 

May 

26. 

May 

27. 

May 

27. 

May 

27. 

May 

2V. 

May 

2V. 

May 

27. 

May 

27. 

May 

27. 

May 

29. 

May 

29. 

May 

29. 

May 

29. 

May 

31. 

Jup. 

1. 

Jun. 

1. 

Jun. 

1. 

Jun. 

2. 

Jun. 

2. 

Jun. 

b. 

Jun. 

b. 

Jun. 

6. 

Jun. 

6. 

Jun. 

V. 

Jun. 

8. 

Jun. 

8. 

.Tun. 

8. 

Jun. 

10. 

Jun. 

16. 

Jun. 

19. 

May 
May 
May 
May 
May 
May 
May 
May 
May 
Jun. 


See  tag. 
Recod, 

Cordova,  Alaska Apr.  15 

Reynoldsvilie,    Ohio    May   6 

Roslyn,    S.    D May    ^ 

Wexford,    Mich May     i  , 

Kent,  Ohio May    l| 

Riverside,    Cal May  181 

Buckley,   Mich May  IS 

New    Bethel,    Ind May  13 

Union  City,  Ind May  13 

Northville,  Mich May  13 

Tahoka.    Tex May     6 

Adv.  May  6,  18. 

Reading,  Ohio  May     8 

Bird  Island,  Minn Apr.  29 

Boone,    Iowa Apr.  29 

Selma,    Iowa Apr.  29 

Cincinnati,  Ohio  May  13 

Glenvllle,    W.    Va May     6 

Downey.    Cal May     6 

Cincinnati.     Ohio     May     8 

Hartford,  Conn   May  13 

Madison  Barracks.  N.  Y...\pr.  29 

Adv.  Apr.  29  to  May  13. 

Wahjamega,    Mich Apr.  29 

Carthage.  Ohio    May  13 

Butler,    Pa Mar.  18 

Washington,  D.  C May     6 

Adv.  May  6,  13. 

David    City,    Neb May  13 

Millarton,   N.  D May     « 

Bowman,    S.    D May     « 

Reading,  Ohio   May    « 

Keyport,    Wash Apr.  29 

Ogdensburg,   N.   Y May  13 

Grand  B'orks.  N.  D May  13 

St.    Louis,    Mo May  13 

TlltonvIUe,  Ohio   May  13 

Brlstolville,    Ohio    May  13 

Arden,    Pa Apr.  29 

Urbana.    Ill May     6 

Tuba,    Ariz May     6 

Wilton,   N.   D May  13 

Washington,  D.   C May  13 

Adv.  May  13. 

Lowellville,   Ohio    May  13 

Washington.    D.    C May  13 

Adv.    May  13. 

Fillmore,  Utah May  IS 

Washington,  D.  C May  13 

Adv.   May  13. 

Lebanon.    Ohio    J?"*'     « 

Belton.    Tex. May     « 

Lake   Charles,    La JlJJ  i? 

Waynesvllle.  N.  C May  13 

Geneva,   111 May  13 

Portland,    Me May    « 

PIneville,  W.  Va Apr.  2S 

Marysvllle,   Term.    May    « 

Wavnesville.    N.    C ^ilZ  A 

Irvlngton,   Ind MaV  " 

Middletown,  Ohio $1^^.  i| 

Neenah.   Wis May   w 

Adv.  May  13. 


PRIVATE   BUILDINGS. 

16.  Salina.   Kan     May  13 

16.  FItchhurg,   Mass Ma^  \l 

16.  Hutchinson.  Mmn May  16 

17.  Turton.    S.   D May  16 

17.  Ebensburg,    Pa Apr.  u 

18.  Sheffield.    Iowa    Mav  13 

18.  Sheffield,  Iowa   Ma>    is 

22.  Jasper,    Ala. -V^'    ,, 

27.  Cincinnati.    Ohio Apr.  » 

13.  Chicago,  111 '""• 


MISCELLANEOUS. 

May  15.  Concrete      Walls.      E  t  c  ^    ^^ 

Mandan,  N.   D »' 

4dv     Apr.    15.  . 

May  15.  Terracing    Hill.     Mandan.^         ^^ 

N.  D •• 

Adv.    Apr.    ID  , 

May  16.  El.     Ry..     Section    No.    4,  ^9 

M  16  ErRvs'^^B^okJn.-NiYVM^yU 
^|?}l-G>?^>'se,    Long   island  ^^^^3 

Adv.  May  13. 
May  18.  Sect.     No.     1.     El.     «5s..  j, 

Mayi«.^-.^»^^i-::l5&S 

May  20.  Cranes,  Valle]o,cai.^ 

May  22.  Derrick    Boat.    Norfolk,  ^^ 

Va •  • 

May22.T^wIrsnu|alo.   N.   Y...May    « 

May  22.  n^^oTLlues.  A^^J^  U.y  13 
tZ  22.  cement,     etc..     Ind.anap-  ^^^.  ^3 

oils.    Ind.     .•• o'i.i 

May  23.  I;j,f,t^"«Md^"<^«".  •  ■^■'^^      •  May    « 

May  23.  Ef  RynrooMyn.  N.  Y.  May  IS 
May  23  Elevator,  Newark^  N.  J-  May  « 
M.>25.Cement    Denver,  col..         Apr 

^-  li  f,  l^r-s.;  "^11  v°ofk:|-.  \.uZ  U 
^-^^■«^?^g^^°^=^^.'^""-:>'-" 

May  26  .itnv.  wn?n?ngton,  Del. . .  May  U 
j'r  '1;  &"  ,(°'-  Sisn.  spring-  ^^^  , 
Tun  3  Dredge  ViileVoV  C^l^. .  •  May  « 
Jun.     9.i|la|er.  Washington.  ^^^^.  j, 

Adv.  May  13.  -,       jj 

Jun.  12.  Coal.   Norfolk    Va M.->> 

.\dv.   May   13. 
Heating     Plant.     Tucson.  5 

Ariz .• "' 

Adv.  Apr.  IB.  „,   -e    Anr    » 
El    RvP..  New  York.  N.  T.  Apr.  « 

Adv.  Apr.  29  to  May  13. 
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Wages  Have  Advanced  Over  an  Area  Representing  Sixty-one 

per  Cent  of  the  Country's  Population 

Situation  Already  Acute  in  Areas  Containing  27  Per  Cent  of  Population — Business  Conditions  Indicate  That 
General  Demand  for  Labor  Will  Increase  Rather  Than  Slacken — Effect  on  the  Labor 

Market  of  Farming  and  the  Lumber  Industry 


WAGES  of  common  labor  have  gone  up,  in- 
dicating growing  scarcity,  over  an  area 
which  represents  61  per  cent  of  the  total 
population  of  the  United  States  on  the  basis  of 
the  1910  census.  Still  more  acute  conditions  are 
already  being  felt  over  an  area  in  which  27  per 
cent  of  the  total  population  of  the  country  is  con- 
centrated. This  has  occurred  at  the  very  begin- 
ning of  the  construction  season  and  before  the 
annual  demand  for  farm  labor  has  made  itself 
felt. 

The  accompanying  map  illustrating  these  con- 
ditions is  conservative.  Several  contracting  firms 
with  work  at  present  going  on  in  most  sections  of 
this  country  and  in  Canada  have  written  the  En- 


can  supply  much  labor  for  work  outside  their 
boundaries  is  considered  doubtful.  Wages  in 
these  states  and  on  the  Pacific  Coast  are  also 
normally  higher  than  in  other  sections. 

It  is  further  significant  that,  in  the  sections  in 
which  plenty  of  labor  has  been  reported,  con- 
struction work  has  not  yet  really  become  active. 
On  the  whole,  the  prediction  seems  justified  that 
labor  is  going  to  be  difficult  to  secure  this  summer 
and  difficult  to  hold  without  advancing  wages. 

A  favorable  feature  of  the  situation  is  to  be 
found  in  the  crop  reports.  A  materially  smaller 
acreage  of  wheat  and  other  crops  has  been  planted. 
Fewer  men  will  be  required  to  harvest  them,  and 
it  is  expected  that  the  country  will  avoid  produc- 


enough  to  meet  the  present  demand  has  forced  a 
wage  advance  in  the  North  Central  states.  That 
much  heavier  demand  will  develop,  bringing  this 
industry  in  sharp  competition  for  labor,  seems  ex- 
ceedingly likely.  Lumber  is  being  considered 
more  extensively  in  planning  new  construction 
than  at  any  time  within  recent  years,  and  is  again 
coming  into  use  for  everything  from  railroad 
equipment  to  mill  buildings,  making  its  appear- 
ance in  fields  where  it  was  supposed  the  advan- 
tage of  steel  was  permanently  established. 

Contractors  who  have  camp  jobs  will  do  well  to 
pay  unusual  attention  to  their  camps,  and  all  con- 
tractors will  do  well  to  look  more  carefully  after 
the  welfare  of  their  men  than  has  generally  been 


Legend 


I  Territory  in  which  wages  have  not  advanced 
r  v//A  Territory  in  which  wages  have  advanced 
ViV.-w^  Territory  in  which  common  labor  is  growing  scarce 
®      Cities  in  which  union  labor  is  plentiful 
^      Cities  in  which  strikes  have  affected  construction 
I  Fiaures\  Average  wages  for  common  labor, 

unorganized,  on  construction  work 


THE  TOTAL  QUANTITY  OF  LABOR  IN  THE  WHITE  TERRITORY  IS  LESS  THAN    TWO-THIRDS    OF    THAT    IN    THE    SHADED    TERRITORY.    IS    MORE 
FIXED  IN  OCCUPATIONS  LIKE  FARMING  AND  MINING,  AND  A  SMALLER  PER  CENT  OF  IT  NORMALLY  FOLLOWS  CONSTRUCTION  WORK 


gineering  Record  that  there  is  difficulty  in  secur- 
ing a  sufficient  supply  of  good  labor  on  all  their 
work  except  for  that  on  the  Pacific  Coast  and  in 
the  Southwest.  It  may  be  pointed  out  in  passing 
that  less  than  10  per  cent  of  the  total  pop;jlation 
of  the  country  resides  in  these  sections.  The  con- 
tractors referred  to,  who  have  a  view  of  the  en- 
tire country,  are  without  exception  anxious  about 
the  outcome  of  the  labor  situation. 

Exclusive  of  Texas,  which  has  been  included 
with  the  Southwest,  the  Southern  states  contain 
about  22  per  cent  of  the  country's  population. 
Negro  labor,  usually  considered  much  less  efficient 
than  foreign  labor,  will  probably  come  north  from 
the.se  states.  That  the  remaining  Western  states, 
which  contain  but  7  per  cent  of  our  population, 


ing  too  great  a  surplus,  which  would  force  prices 
down  and  might  have  serious  consequences. 

Although  the  demands  for  financing  our  for- 
eign commerce  are  apt  to  be  heavy,  there  is  an 
unprecedented  supply  of  money  in  this  country. 
Bank  deposits  in  all  sections  have  increased  from 
10  to  23  per  cent,  and  practically  the  whole  coun- 
try is  in  a  position  to  buy.  This  means  that  there 
will  be  no  slowing  down  of  industrial  production, 
and  that  the  industries  will  be  strong  bidders  for 
labor.  It  may  be  significant  that  the  heaviest 
gains  in  bank  deposits  correspond  with  the  shaded 
areas  on  the  labor  map. 

The  lumber  industry,  which  employs  large  num- 
bers of  men,  has  not  yet  begun  to  make  sales  that 
will    expand    production;    yet    even    to    produce 


considered  necessary.  Such  personal  attention 
can  be  relied  on  to  hold  men  when  no  wages  the 
contractor  can  afford  to  pay  will  accomplish  this 

result. 

Buildings 

Contracts  amounting  to  $208,000  have  been 
awarded  for  building  a  school  at  Philadelphia. 
The  construction  of .  a  high  school  at  Camden, 
N.  J.,  to  cost  $391,000  has  been  contracted  for. 
A  contract  for  building  a  $750,000  extension  to 
a  pulp  mill  has  been  awarded  at  Oregon  City, 
Ore.  The  new  work  noted  in  this  issue  includes: 
$300,000  office  building,  plans  filed,  and  $200,000 
hospital,  architects  engaged,  New  York  City; 
schools  to  be  built,  $250,000,  Jamestown,  N.  Y.; 
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plans  prepared,  |320,000  ship  yard,  Elizabeth, 
N.  J. ;  buildings  for  institution,  $300,000,  to  be 
built,  Cincinnati;  erection  of  $250,000  institution 
under  consideration,  plans  being  prepared  for 
$300,000  and  $600,000  industrial  plants,  and  work 
stort  on  $200,000  automobile  plant,  Cleveland; 
plans  prepared,  $400,000  industrial  plant,  Beloit, 
Wis.;  plans  prepared,  $500,000  mercantile  build- 
ing, Kansas  City;  $200,000  glass  plant  to  be  built, 
Ada,  Okla.;  $1,500,000  bank  building  to  be  con- 
structed, Dallas,  Tex.;  plans  completed,  $1,000,- 
000  theatre,  Montreal;  plans  being  prepared, 
$300,000  office  building,  Toronto. 

Bridges  and  Roads 

A  contract  for  building  the  bridge  at  Lowell, 
Mass.,  has  been  awarded  at  $115,000.  Bids  will 
be  opened  June  15  at  Philadelphia  for  the  con- 
struction of  a  bridge  to  be  built  under  a  $200,000 
appropriation.  Plans  are  being  prepared  for  an 
$80,000  steel  bridge  for  Oceanside,  Cal. 

Bids  have  been  opened  or  contracts  awarded  on 
the  following  road  and  paving  work:  Lockport, 
N.  Y.,  $160,000  road  work,  bids  opened  May  1 ; 
Boonville,  Ind.,  contract  awarded,  roads  to  cost 
$84,000;  Harrisburg,  111.,  $130,000  paving  con- 
tract awarded;  Blackwell,  Okla.,  $104,000  paving 


contract  has  been  awarded. 

Bids  for  paving  and  road  work  are  desired  as 
follows:  Albany,  N.  Y.,  June  5  and  7,  large  vol- 
ume of  road  work;  Greenwich,  Conn.,  May  29,  43,- 
500  sq.  yd.  concrete  pavement;  Eaton,  Ohio,  June 
14,  40,000  sq.  yd.  paving;  Canton,  Ohio,  bids 
opened,  44,000  sq.  yd.  of  pavement;  Vincennes, 
Ind.,  June  6,  paving  work  to  cost  $130,000;  Jack- 
son, Mich.,  May  28,  paving  work  costing  $83,000. 

Road  work  in  this  issue  includes:  Syracuse, 
N.  Y.,  $200,000  to  be  spent  for  city  pavements; 
Fairmont,  W.  Va.,  $650,000  road  bonds  to  be  sold; 
Greenwood,  Miss.,  100  miles  of  hard  surface  road 
construction  to  be  let  in  July;  Sterling,  111.,  pav- 
ing work  to  cost  $123,000  proposed;  Richmond, 
Ind.,  concrete  road  petitions  approved  involving 
expenditure  of  $190,000;  Fresno,  Cal.,  county 
highway  commission  recommends  expenditure  of 
$3,600,000  for  road  construction. 

Waterworks  and  Sewers 

Low  bids  have  been  received  on  three  sewer 
sections  in  New  York  City  amounting  respec- 
tively to  $62,000,  $132,000  and  $142,000.  A  con- 
tract has  been  awarded  for  laying  10  miles  of 
large  diameter  steel  water  pipe  at  Rochester, 
N.  Y.    A  larg^er  number  of  small  sewer  construc- 


tion projects  than  usual  are  noted  under  "bids 
desired"  in  addition  to  the  following:  Milwaukee, 
June  8,  two  contracts,  extensions  to  intercepting 
sewer  systems;  Akron,  Ohio,  June  1,  sewer  work 
costing  $100,000;  Oatman,  Ariz.,  waterworks  and 
sewer  system  to  cost  $250,000. 

Plans  are  being  prepared  for  a  $1,000,000 
trunk  sewer  system  at  Buffalo.  Plans  ^\ave  been 
approved  for  a  sewer  system  costing  $175,000 
at  Fargo,  N.  D.  A  $500,000  bond  issue  for  con- 
structing sewers  have  been  voted  at  Fjesno,  Cal. 

Miscellaneous 

A  contract  for  crib  work  amounting  ,to  $250,- 
000  has  been  recommended  for  award  in  connec- 
tion with  the  Toronto  harbor  improvements.  A 
$165,000  contract  for  irrigation  pumping  machin- 
ery has  been  awarded  at  Alpaugh,  Cal.  Bids  are 
desired  June  1  for  a  station-finish  contract  on 
the  Lexington  Avenue  subway  in  New  York  City. 
Bids  will  be  opened  May  29,  for  constructing  a 
flood-protection  wall  costing  $105,000  at  i;orts- 
mouth,  Ohio.  A  $130,000  ditch  contract  will  be 
let  June  3  at  Caledonia,  Mich.  A  bill  approp  iat- 
ing  $130,000  for  a  parkway  has  been  passed  at 
Atlantic  City,  N.  J.  Canal  enlargement  cot^ing 
$340,000  is  contemplated  near  Lake  Charles,,  La. 


WATERWORKS 


PROPOSED  WORK. 

Boston,  Mau.— Plans  submitted  to  War 
Department  (or  the  proposed  high-pres- 
sure pumping  station,  which  is  to  cost 
$150,000.     Address  Mayor. 

Fall  River,  Mau. — Plans  being  prepared 
for  extending  the  water  supply,  including 
construction   of   one   or   m^re   reservoirs 
Address  Town  Clerk. 

Attica,  N.  Y.— Citizens  considering  pur- 
chasing and  reconstructing  plant  of  At- 
tica Water,  Gas  &  Electric  Co.,  or  con- 
structing new  plant.     Address  City  Clerk. 

Red  Creek,  N.  Y. — Citizens  voted  to 
construct  water  works;  cost  $30,000. 

Yonkers,  N.  Y.— Water  Bureau  Super- 
mtendent  Peene  submitted  to  Public 
Works  Commissioner  Brady  a  recommen- 
dation to  install  a  3,000,000-gal.  capacity 
J^mp  at  the  Tube  WeU  Station;  cost  |12,. 

Elizabeth,  N.  J.— Linden  Water  Com- 
pany formed  with  John  P.  Wlnans,  Lin- 
den; Louis  Focht,  Trenton,  and  others, 
for  the  purpose  of  erecting  water  plant 
In  Linden  Township. 

Monaca,  Pa. — Borough  Council  planning 
constructing  a  municipal  reservoir  on 
Monaca  Heights. 

New  Castle,  Pa.— City  of  New  CasUe 
Water  Company,  through  their  purchas- 
l?*.^**"''  **  Broad  Street,  New  York, 
N.  y.,  will  purchase  material  for  about 
one  mile  of  20-in.  pipe  line.  All  ques- 
Uons  as  to  engineering  and  construction 
should  be  addressed  to  the  said  company 
at  the  New  York  address. 

Windsor,  Pa. — Engineer  engaged  to  pre- 
pare plans  and  supervise  construction  of 
water  works  recently  authorized  by  the 
voters.     Address  City  Clerk. 

Mount  Ralner,  Md. — Water  and  sewer 
bonds  for  $100,000  will  be  sold  June  S  by 
Peter  J.  Hagen,  Town  Clk. 

..T"'*°I"»  '*■'■'<•  °-  C.— Harry  Stevens, 
Union  Trust  Building,  Washington,  D.  C, 
engaged  to  prepare  plans  for  a  reservoir 
and  other  water  works  Improvements  to 
be  made  In  Takoma  Park,  Md.  (P.  O  Ta- 
coma  Park.  D.  C);  B.  G.  Davis,  Clerk  and 
Treasurer. 

Fairmont,  W.  Va.— Contract  will  be  let 
soon  after  June  1  by  city  for  1000  %-in. 
meters.  Ira  L.  Smith,  Water  Commis- 
sioner. 

HIckOH',  N.  C— Water  and  sewer  ex- 
tension bonds  amounting  to  $10,000  sold 
by  city. 

Bamberg,  8.  C— Citizens  May  2  voted 
$1S,000  bonds  for  electric  light  plant, 
water  supply  and  extensions  to  water 
lines.  G.  D.  Ryan,  Supt.  Electric  Light 
&  Water  Plant, 

St.  George,  S.  C— Water  works  and 
electric  light  bonds  for  $20,000  have  been 
sold.     Address  City  Clerk. 

Hogansvllle,  Ga.— Citizens  voted  $55,000 
bonds  for  constructing  water  works  and 
sewerage  system.     Address  TOwn  Clerk. 

Georgetown,  Miss. — Plans  being  pre- 
pared for  a  water  system  to  cost  $25,000, 
by  Z.  A.  Kramer,  Engineer,  Magnolia, 
Miss.  H.  A.  Mentz.  Asst.  Engr.,  Mag- 
Jiolla. 


CONTRACTING  NEWS 

Of  Special  Interest  to  Engineers,  Contractors,  Builders  and 
Manufacturers  of  Engineering  and  Building  Supplies 


Cincinnati,  Ohio.— Walter  J.  Friedland- 
er.  Safety  Director,  has  directed  Harry 
Hake,  Telephone  Building,  to  prepare 
plans  and  speciflcations  for  the  pumping 
station  for  the  new  high-pressure  fire- 
service  system.  Waterworks  Supt.  J.  A. 
Hiller  and  Pumping  Supt.  C.  H.  Ander- 
son will  visit  other  cities  to  inspect  high- 
pressure  pumping  equipment  before  any 
bids   are   received. 

Columbus,  Ohio. — The  Superintendent 
of  Water  Works,  in  a  report  to  City 
Council,  recommended  purchase  of  a  new 
pump  to  lift  water  from  the  river  to  fil- 
tration plant,  cost  about  $20,000. 

Euclid,  Ohio. — ^Water  works  bonds  for 
$21,850  will  be  sold  June  12  for  laying  6 
and  8  in.  water  mains  in  Genesee,  Chip- 
pewa, Delaware  and  other  streets.  H.  S. 
Dunlop,  City  Clk. 

Georgetown,  Ohio. — It  is  proposed  to 
construct  water  works,  but  no  definite 
steps  have  been  taken  yet.  J.  R.  Brown, 
Mayor. 

Lima,  Ohio. — Bonds  for  $550,000  for  new 
storage  reservoir  and  rapid  sand  filtration 
plant  will  be  sold  June  5  by  A.  L.  Meth- 
eamy.  Director  Public  Service,  C.  H.  Bry- 
son,  City  Engineer;  R.  Wlnthrop  Pratt, 
Designing  Engineer,  Cleveland. 

PIqua,  Ohio. — Ordinance  passed  in  City 
Council  authorizing  employ  of  Hazen, 
Whipple  &  Fuller,  to  prepare  a  supple- 
mentary report  to  that  made  three  years 
ago  by  this  firm,  and  submit  same  by  June 
15,  1916,  on  Improvements  to  water  works. 

Salem,  Ohio. — ^Water  works  bonds  for 
$50,000  will  be  sold  June  15  by  George 
Holmes,  City  Aud. 


Wellington,  Ohio. — Construction  of  wa- 
ter works  reported  contemplated.  Address 
Village  Clerk. 

Rock  Island,  ill. — It  is  proposed  to  lay 
water  mains  in  Twenty-ninth  Avenue  at 
a  cost  of  $17,267  and  paving  with  brick  on 
Thirty-ninth  Street  at  a  cost  of  $9,056. 
Wallace   Treichler,   City   Engineer. 

Hampton,  Iowa.  —  Improvements  to 
water  works  are  planned,  including  re- 
placing present  standpipe  with  a  100,000- 
gal.  elevated  steel  tank,  install  one  or 
more  wells  and  extend  mains.  Address 
City  Clerk. 

Rock  Rapids,  Iowa. — Improvements  to 
water  works  costing  $5,000  contemplated. 
J.  K.  Medberry,  City  Clerk. 

McKlnley,  Minn. — Water  works  costing 
$40,000  to  be  installed  requiring  drilling 
of  two  or  more  wells  south  of  village, 
erecting  of  a  pump  house,  electric-driven 
pumps  installed,  a  steel  tank  of  100,000- 
gal.  capacity  erected.  One  mile  of  side- 
walks also  will  be  constructed.  Address 
City  Clerk. 

DIghton,  Kan. — Citizens,  May  1,  voted 
$28,000  bonds  for  constructing  water 
works  and  electric  light  plant.  W.  B.  Rol- 
lins &  Company,  439  Midland  Bldg.,  Kan- 
sas City,  Mo..  Engrs. 

Ellendale,  N.  D. — Council  taking  steps 
to  install  the  new  water  works.  Address 
City  Engineer. 

Oldham,  S.  D. — Citizens  are  petitioning 
Town  Board  to  install  a  municipal  water 
works.     Address  Town  Clerk. 

Princeton,  Mo. — Citizens,  May  5,  voted 
$12,500  bonds  for  water  main  extensions. 
Address  City  Clerk. 


The  value  of  a  Contracting  News  Service  is  measured 
by  the  number  of 
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items  published.  The  number  of  such  items  in  this 
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During  the  last  four  issues  in  April,  927  "Bids  Desired" 
items  were  published  in  the  Contracting  News  pages. 
In  addition,  2608  items  covering  proposed  work  and 
prices  and  lettings  appeared  in  those  four  issues. 


Harlowton,  Mont. — All  bids  opened  Re- 
cently for  constructing  water  works  have 
been  rejected  and  new  bids  will  be  asked 
about  June  5.  George  E.  Baker.  Consult- 
ing Engineer,  Whitehall. 

Carthage,  Tex. — Plans  and  specifica- 
tions being  prepared  for  water  works. 
Address  Mayor. 

Dallas,  Tex.— State  Board  of  Health  has 
recommended  to  city  of  Dallas  that  Imme- 
diate improvements  be  made  to  the  water 
supply,  including  additional  filtration 
plants  and  provisions  made  for  disinfect- 
ing the  water. 

Houston,  Tex. — City  Council  intends  in- 
stalling meters  in  the  suburb  of  Brunner. 
E.   E.   Sands,  City  Engineer. 

Mansfield,  Tex. — Water  Works  bonds  in 
the  sum  of  $12,000  have  been  approved  by 
Attorney  General. 

Santa  Ana,  Tex. — City  Council  consid- 
ering a  filtration  plant  for  the  water 
works.     Address   Mayor. 

Temple,  Tex.— Board  Waterworks  Com- 
mission (C.  W.  Caldwell,  Secy.),  will  soon 
let  contract  for  600  water  meters. 

Terrell,  Tex.— Bartlett  &  Ranney, 
Chandler  Building,  San  Antonio,  engaged 
to  investigate  and  report  on  improve- 
ments and  developments  for  an  adequate 
water  supply.  T.  C.  Russell,  Chmn.  Board 
City  Commissioners. 

Seattle,  Wash.— Reports  and  estimates 
of  constructing  water  mains  in  Shilshole 
Avenue  filed  by  A.  H.  Dimock,  City  Engi- 
neer, have  been  approved  by  Board  of 
Public  Works.     C.    B.   Bagley,    Secy. 

Board  Public  Works  has  approved  re- 
ports and  estimates  for  water  mains,  etc., 
in  Hudson  Street,  to  cost  $22,878. 

Oregon  City,  Ore. — Plans  completed  by 
Water  Board  and  Council  for  a  5,000,000 
gal.  reservoir,  to  cost  $35,000.  Address 
City  Clerk. 

Coeur  d'Alene,  Idaho.— City  is  reported 
considering  holding  an  election  to  vote  on 
purchasing  local  water  works  system  at 
a  cost  of  $225,000.  City  is  also  consider- 
ing duplicating  present  plant  at  a  cost 
of  $150,000.     Address  City  Clerk. 

Halley,  Idaho.— Reported  Hailey  Hot] 
Springs  Company  will  spend  $40,000  IB] 
constructing  a  pipe  line  and  2  natatoriuma  j 
at  Hailey  Hot  Springs  Hotel. 

Pocatello,  Idaho. — City  is  considering 
the  purchase  of  the  present  water  works 
or  the  construction  of  an  entire  new  plant 
at  a  cost  of  $250,000.     Address  City  Clerk. 

Alymer,    Que.-^F.    Meddles,    Care    Mon- 
treal  Power  Company.  Montreal,  Que.,  is  i 
preparing  plans   for   a   filtration   plant  to  J 
cost  $25,000. 


BIDS    DESIRED. 

Ft.  Wadsworth,  N.  Y.— Until  June  1,  by  1 
Quartermaster,     Ft.     Hamilton,     for    ex- 1 
tending  water  and   sewerage   systems  at  I 
Ft.    Wadsworth,    advertised   in    Engineer- 
ing Record. 

New    York,    N.    Y.— See    'Public    Build- 1 
ings  and   Schools." 

Tchula,     Miss. — Reported    desired    untllJ 
June  6,  by  W.  W.  Gwin,  Mayor,  for  con-| 
structlng    waterworks,    sewers    and    ele'- 
trie  light  plant. 

Cleveland  Heights  (P.  O.  Warrensvllle), 
Ohio.— Until    June    5,    for    laying   a    6-in'^ 
water  main   in   Lamberton   Road,   costms 
$2,585.      F.    A.    Pease   Eng.    Co..    S02   Mar- 
shall Bldg.,  Engrs.,  Cleveland. 
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Columbus,  Ohio. — Reported  desired  un- 
til May  23,  by  Luis  J.  Guthke,  Secy.  Board 
Purchase,  for  furnishing  and  Installing  a 
steel  lining  for  soda  tank  at  the  water 
purification  plant.  Jerry  O'Shaughnessy, 
Supt.  Water  Works. 

Farmersvllle,  Ohio.— Until  May  27,  by 
A.  F.  Gilbert,  Clerk  Board  Public  Af- 
fairs, for  100  g.p.m.  pump,  15  hp.  oil  en- 
gine, 1400  ft.  8-ln.,  2500  ft.  6-ln.  and  5450 
ft.  4-ln.  pipe,  50,000-gal.  tank  on  100-ft. 
tower,  16  4-ft.  hydrants,  and  4  6  and  8-ln. 
gate  valves.  National  Company,  South 
Bend,  Engineers. 

Elmhurst,  IM.-^Until  May  24  by  Common 
Council  for  constructing  a  brick  and  tile 
and  concrete  pumping  station,  24  x  36  ft. 
H.  L-  Emerson,  Engr.,  1118  Chamber  of 
Commerce  Building,  Chicago. 

Eait  Troy,  Wis. — Reported  desired  until 
June  5  for  laying  about  2000  ft.  4-in.  water 
pipe,  setting  hydrants,  etc.  O.  R.  Kurz- 
rok.  Village  Clk. 

Vinton,  Iowa. — Until  May  26,  by  W.  E. 
Klingman,  City  Clerk,  for  machinery  for 
water  and  light  plant,  including  one  300- 
kw.  steam  turbine  and  turbo  generator, 
complete,  with  exciter;  (b)  for  furnishing, 
erected  on  foundation  and  connected  to 
turbine,  one  Jet  condenser  for  above  unit; 
(c)  installing  one  switchboard  and  volt- 
age regulator.  J.  B.  Hill,  Engineer,  Iowa 
City;   cost,   |29,000. 

Fairmont,  Minn.— Until  May  25  by  H.  B. 
Tuttle,  City  Clk.,  for  approximately  one 
mile  4-ln.  water  mains.  Class  C,  including 
hydrants,  valves,  etc.  Frank  O.  Jones, 
City  Engr. 

Oskaloosa,  Kan.— Reported  desired  until 
May  29,  by  W.  O.  Werswlck,  City  Clk.,  for 
constructing  waterworks,  for  which  $32,- 
600  bonds  were  recently  voted.  O.  W 
Stiles,  416  Bryant  Bldg.,  Kansas  City,  Mo.. 
Engr. 

Mullen,  Neb.— Until  June  2  by  C.  M. 
B&rneby,  Village  Clerk,  for  constructing 
water  works.  Including  60-gal.  pump,  6-ln. 
well,  40,000-gal.  elevated  tank  and  4  and 
6-ln.  mains;  cost  $10,000.  Des  Moines 
Bridge  &  Iron  Works,  Des  Moines,  Iowa, 
Engrs. 

Overton,  Neb.— Reported  desired  until 
May  25  for  furnishing  material  and  con- 
structing water  works.  J.  W.  Dunnaway, 
Village  Clk. 

Farao,  N.  D. — Reported  desired  until 
May  24  for  5846  lin.  ft.  water  main,  4  to 
10  in.,  with  hydrants  etc.  A.  R.  Watkins, 
City  Aud. 

Port  Arthur,  Tex.— Until  June  15,  by 
R.  H.  Dunn,  Mayor,  for  furnishing  and 
installing  equipment  for  pumping  plant. 
J.  F.  Coleman,  Consulting  Engr.,  921 
Hibernia  Bldg.,  New  Orleans. 

Castle  Rock,  Col. — Reported  desired 
until  June  1,  by  H.  J.  Johnson,  Town  Clk., 
for  furnishing  material  and  constructing 
water  works.  George  H.  Sethman,  Engr., 
215  Equitable  Bldg.,  Denver. 

Wenatchee,  Wash.  —  Reported  desired 
until  May  23,  for  constructing  and  laying 
6470  ft.  63  in.  reinforced  concrete  pipe. 
W.  P.  Knapp,  Secy.  Drain.  Dlst. 

Burbank,    Cal. — Reported    desired    until 
May  23   by  Emily   Peyton,    City  Clk.,   for 
construetinp;    concrete    reservoir,    47    x    48 
>  I't.  and  6  ft.  deep. 

Oatman,  Ariz. — Reported  desired  until 
June  15,  for  constructing  waterworks  and 
sewer  system.  Probable  cost  $250,000. 
Address  C.  L.  Mayhew,  Secy.  Mohave 
Oatman  Water  Co. 

Winnemucca,  Nev. — Until  June  17,  by 
County  Commissioners,  for  furnishing  ma- 
terial and  constructing  main  and  branch 
conduits  to  deliver  water  from  Humboldt 
Mountain  Range  to  the  town  of  Love- 
lock, work  includes  approximately  21,000 
lin.  ft.  4,  5,  6  and  8-in.  vitr.  clay  pipe, 
72,981  lin.  ft.  8  in.  and  28,460  lin.  ft.  12-ln. 
machine  banded  redwood  pipe  (alternate 
bids  will  be  considered  on  riveted  steel 
pipe).  26  2-ln.  air  valves,  six  3-ln.  air 
valves,  28  2-in.  blow-off  valves  and  5  3-in. 
blow-off  valves,  two  4-in.  automatic  blow- 
off  valves  and  two  6-in.  automatic  blow- 
off  valves,  excavating  and  back  filling  of 
pipe  trenches  and  hauling  and  distributing 
pipe.  J.  W.  Davey,  Clerk  of  Board.  L. 
H.  Taylor,  Engineer.  Lovelock. 


PRICES   AND    UETTINGS. 

iflniUcates  award  of  contract. 

•  New  York,  N.  Y. — Contract  awarded  L. 
K.  Comstock  &  Company,  Inc.,  30  Church 
Street,  for  furnishing  and  installing  riser 
valves,  controlling  apparatus  in  shafts  of 
city  tunnel  of  Catskill  Aqueduct  in  city 
of  New  York,  Contract  147,  at  $27,600  (bids 
opened  May  9  by  Board  Water  Supply). 

•  Rochester,  N.  Y. — Contract  awarded 
T.  A.  Gillespie  Co.,  50  Church  Street,  New 
York,  for  laying  about  10  miles  of  37-ln. 
lock  bar  steel  pipe.  Conduit  III. 

•Conway,  Pa.— Contract  for  furnishing 
water  meters  (bids  opened  May  1)  award- 
ed National  Meter  Company,  Pittsburgh, 
for  %.  %,  1  and  10-in.  meters.  E, 
Muneiisch,  Secy,  of  Council. 

•Mercer,  Pa. — Contract  awarded  by 
Mercer  Water  Company  to  Pitt  Construc- 
tion Company  of  Pittsburgh  for  construct- 
ing a  filtration  plant. 


•  Rocky  Mount,  Va. — Contract  Is  re- 
ported awarded  J.  B,  McCrary,  Atlanta, 
Ga.,  for  constructing  water  works  to  cost 
about  $40,000. 

•Warsaw,  III. — Contract  for  installing 
extensions  to  water  system  awarded 
Moine  &  Dunbar,  St.  Louis,  Mo.,  at  J6.683. 
Paul  G.   Kranshaar,  City  Clerk. 

WInterset,  Iowa. — Des  Moines  Bridge  & 
Iron  Company,  Des  Moines,  submitted 
lowest  bid  for  improvements  to  water 
works  (bids  opened  May  8  by  City).  H. 
S.  Ely,  City  Clerk. 

•Eveleth,  Minn. — Contracts  awarded 
Pastarrt  Construction  Company,  Duluth. 
and  Lawrence  McCann,  Everett,  for  wa- 
ter mains,  to  cost  $15,000,  including  9000 
ft.  6-ln.  and  5000  ft.  4-in.  c.  1.  pipe.  C. 
H.  Williams,  City  Clerk.  C.  M.  Darway, 
City  Engineer. 

New  Wilson,  Okla. — All  bids  opened 
May  3  for  constructing  water  works  and 
electric  light  plant  rejected.  Town  will 
do  the  work.  Lowest  bid  was  $28,500, 
Benham  Engineering  Company,  Okla- 
homa City.     C.  W.  Henson,  Town  Clerk. 

•Colvllle,  Wash. — Contract  awarded 
John  Acorn  and  J.  A.  C.  Acorn,  Colvllle. 
for  constructing  a  1,000,000-gal.  reservoir 
at  $7,398. 

•Ottawa,  Ont. — Council  awarded  con- 
tract to  National  Iron  Works,  Cherry 
Street,  Toronto,  for  water  matns  required 
for  this  season's  work. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED  WORK. 

Lynn,  Mass. — W.  L.  Vennard,  City  En- 
gineer, has  prepared  plans  for  a  rein- 
forced concrete  relief  basin  and  connect- 
ing outlet  main  to  conduct  the  fiowage 
into  the  harbor  at  tidewater;  cost  between 
$8,000  and  $15,000. 

New  Bedford,  Mass. — Committee  on 
Roads,  Bridges  and  Sewers  has  recom- 
mended an  appropriation  of  $17,000  for 
lowering  sewer  in  South  Water  Street. 

Plttsfield,  Mass. — Construction  of  sew- 
ers in  Parkside,  Ventura,  Melrose  and 
Rutledge  Avenues  and  in  Williard  Place 
and  Longview  Terrace  contemplated;  cost 
about   $19,500.      Address  City  Clerk. 

Revere,  Mass. — Municipal  Council  ap- 
propriated $20,500  for  constructing  sew- 
ers.    Address    Town    Clerk. 

Stoughton,  Mass. — Town  Special  Com- 
mittee on  Sewerage  is  considering  con- 
structing a  sewer  system.  Address  Town 
Clerk. 

lAfOonsocket,  R.  I. — Construction  of  sew- 
ers in  Winter,  Temple  Farm  and  Pros- 
nect  streets  contemplated  by  city;  cost 
$21,000.     Address  City  Clerk. 

Hartford,  Conn.  —  Because  the  bids 
opened  recently  for  constructing  a  sewer 
in  Blue  Hill  Avenue  exceed  the  amount 
appropriated,  the  con.struction  of  the 
sewer  will  be  delayed  for  some  time.  See 
"Prices  and  Lettings." 

Blnghamton,  N.  Y. — City  Council  voted 
to  construct  sewers  on  Balcom  Avenue, 
Louisa,  Davis  and  Schubert  Streets.  W. 
Earl  Weller,  City  Engineer. 

Plans  completed  for  sewage  disposal 
plant  to  be  constructed  here  but  nothing 
will  be  done  with  the  construction  this 
year.  Total  cost,  including  intercepting 
sewer,  bids  for  which  are  to  be  opened 
May  2*,  will  be  about  $500,000.  W.  Earl 
Weller,  City  Engineer. 

Buffalo,  N.  Y. — Plans  are  being  pre- 
pared for  Scajaquada  trunk  sewer  to  cost 
between  $1,000,000  and  91,250,000.  It  will 
probably  be  two  months  before  plans  are 
completed.  Address  Secretary  Board  of 
Public  Works. 

Buffalo,  N.  Y.— Dr.  Earle  B.  Phelps, 
consulting  engineer  of  the  International 
Joint  Commission,  has  submitted  a  re- 
port recommending  treatment  of  sewage 
in  this  city  by  constructing  and  operat- 
ing Imhoff  tanks  and  disinfecting  works 
at  Niagara  Street,  near  Cornelius  Creek, 
on  Squaw  Island,  at  Tiff  Street,  near  Hop- 
kins.    Total  yearly  cost  $400,000. 

Kenmore,  N.  Y.— The  Village  Trustees 
of  Kenmore  and  Town  Board  of  Tona- 
wanda  considering  constructing  storm- 
water  sewer. 

Long  Island  City,  L.  I.,  N.  Y.— Board 
of  Estimate  intends  constructing  a  sewer 
in  portions  of  Atlantic,  Hen-Id  and  Napier 
Avenues  and  Fulton  Street  at  a  cost  of 
$30,300. 

East  Orange,  N.  J. — Reported  prelimi- 
nary estimates  of  Nicholas  S.  Hill.  Jr., 
100  William  Street,  New  York,  N.  Y.,  on 
cost  of  constructing  a  high-level  sewer 
for  East  Orange  is  $1,216,700.  It  is  pro- 
posed to  carry  sewage  through  Newark  to 
meadows  on  Newark  Bay  and  there  be 
given  treatment  before  entering  Into  New- 
ark Bay. 

Point  Pleasant,  N.  J. — At  recent  elec- 
tion citizens  voted  $21,000  bonds  for  ex- 
tending sewer  system.  Address  Town 
Clerk. 


Pitman,  N.  J. — Contract  will  be  let 
about  July  for  constructing  the  sewer 
system,  18  miles,  of  8  to  l&-ln.  T.  C. 
pipe  sewer,  costing  $70,000,  and  2  disposal 
plants,  costing  $32,000  additional.  Rem- 
ington &  Vosburg,  Engrs.,  Camden. . 

Altoona,  Pa. — .State  Board  of  Health  ap- 
proved plans  for  sanitary  sewer  system 
through  Columbia  Park  addition  in  Sixth 
Ward.     J.  W.  Shields,  City  Engr. 

Beaver  Falls,  Pa. — County  Commission- 
ers having  plans  and  specifications  pre- 
pared for  sewage  disposal  plant  at  county 
home. 

Carlisle,  Pa. — Plans  submitted  to  State 
Board  of  Health  for  the  sewage  disposal 
plant  which  the  Directors  of  the  Poor  of 
the  County  propose  establishing  at  the 
county  almshouse. 

Harrlsburg,  Pa. — Commission  author- 
ized constructing  eight  branch  sewers  at 
a  cost  of  $41,600.  M.  B.  Cowden,  City 
Engineer. 

Johnstown,  Pa. — Plans  have  been  sub- 
mitted to  State  Board  of  Health  for  the 
sewers  to  be  constructed  in  this  city.  Ad- 
dress Mayor. 

Quakertown,  Pa. — Installation  of  a 
sewer  plant  is  under  consideration,  but 
nothing  definite  has  yet  been  done  about 
the  matter.  Frank  Thatcher,  Borough 
Secretary. 

Wllllamsport,  Pa. — City  contemplates 
constructing  a  sewage  disposal  plant. 
John    B.    Otto,    City    Engineer. 

Mount  Ralner,  Md.  —  See  "Water 
Works." 

Richmond,  Va. — City  Engineer  esti- 
mates cost  of  constructing  sewer  in  North 
Avenue  at  $80,000.  Proposed  sewer  is  to 
care  for  drainage  of  the  northern  sec- 
tion recently  annexed. 

Hogansvllle,    Ga. — Citizens   voted    to   Is- 
sue $55,000   bonds  for   constructing   water 
works     and     sewerage     system.     Address 
■ity  Clerk. 

Copperhlll,  Tenn. — Citizens  voted  to 
construct  a  sewer  system.  Contract  for 
construction  will  be  let  about  middle  of 
June.  Ben  Crawford,  Mayor;  A.  S. 
Clarke,  City  Clerk. 

Cincinnati,  Ohio. — City  Council  has  ap- 
proved estimate  of  Frank  S.  Krug,  City 
Engineer,  at  $48,390,  for  constructing 
trunk  sewer  from  present  terminus  to 
corporation  line. 

Council  has  ordered  plans  and  esti- 
mates for  sewer  from  northeast  corner 
of  Hyde  Park  East,  subdivision  to  the 
Duck  Creek  interceptor. 

Wm.  E.  Harmon  &  Co.,  515  Gwynne 
Building.  Cincinnati,  Ohio,  promoters  of 
the  Hyde  Park  East  subdivision,  will 
lay  three  miles  of  sewers  in  newly 
opened  streets.  Contract  for  work,  esti- 
mated at  $35,000,  will  be  let  shortly. 

Delaware,  Ohio. — State  Board  of  Health 
advises  city  to  construct  a  sewage  dis- 
posal plant  at  once.  George  Irwin,  City 
Engineer. 

Euclid,  Ohio.— Sewer  bonds  for  $24,330 
will  be  sold  June  12  for  constructing 
sewers  in  Genesee,  Seneca,  Delaware  and 
other  streets.     H.  S.  Dunlop,  City  Clk. 

Hamilton,  Ohio. — Estimated  cost  at  $53.- 
187  for  constructing  sewers  in  Falrvlew. 
Elmo,  Woodlawn,  Jersey,  Fitton,  Pleas- 
ant and  other  streets  in  6th  Ward  sub- 
mitted to  City  Council  by  city  engineer. 

Indianapolis,  Ind. — Plans  being  prepared 
for  a  local  sewer  to  be  laid  in  Tremqnt 
Avenue  at  a  cost  of  $20,000.  Part  will  be 
constructed  of  12-in.  pipe  and  part  of  3- 
ft.  circular  sewer. 

Muskegon  Heights,  Mich. — ^Hoad  A 
Decker  of  Ann  Arbor  engaged  to  prepare 
plans  for  sewer  system. 

PIckneyvllle,  III. — It  is  proposed  to  con- 
struct a  sanitary  sewer  requiring  8  to 
12-in.  pipe,  a  septic  tank,  etc.,  and  esti- 
mated to  cost  $44,000.  Specifications  com- 
pleted. No  deep  excavation  and  no  rock. 
George  Hincke,  Mayor. 

Eau  Claire,  Wis. — Sewer  Improvements 
costing  $15,000  are  to  be  made  this 
summer.  Address  Commissioner  Public 
Works. 

Kansas  City,  Kan. — Ordinances  passed 
for  construction  of  26.1?3  lin.  ft.  pipe 
sewer  from  8  to  24  In.  diameter  and 
1110  lin.  ft.  circular  brick  sewer  of  27. 
36  and  39  in.  diameter.  Address  City 
Clerk. 

Omaha,  Neb.— Construction  of  sewer 
and  pavement  in  Mlnne  Lusa  addition 
north  of  Miller  Park  contemplated.  Sewer 
to  be  extension  of  Miller  Park  sewer  and 
provides  disposal  of  refuse  from  north- 
west  Omaha;    cost   about   $57,000. 

Wymore,  Neb. — Plans  being  prepared  by 
John  L.  Hershey,  Beatrice,  for  sewers. 
An  election  Will  probably  be  held  in  Au- 
gust to  vote  bonds  for  these  improve- 
ments.    C.  R.   Freehann,  City  Clerk. 

Fargo,  N.  D. — City  Commissioners  have 
tentatively  approved  plans  for  the  sewer 
system  for  the  southern  residence  dis- 
trict; cost  $175,000. 

Jamestown,  N.  D.— Louis  P.  Wolff.  1000 
Germania  Bldg.,  St.  Paul,  Minn.,  prepar- 
ing plans  for  a  trunk  and  sanitary  sewer; 
cost,   including  disposal   plant,   $70,000. 


Columbus,  Mont. — Contract  soon  to  be 
let  by  Couniil  for  constructing  sewer  sys- 
tem, including  disposal  plant.  George  N. 
Cardozo.  City  Engineer. 

Kansas  City,  Mo. — Mayor  signed  bond 
issue  ordinance  including  |100,00p  for 
sewers,  $100,000  for  Blue  Valley  sewer, 
$200,000  bridges  and  viaducts,  $200,000 
Twelfth  Street  Traffic  Way  approach.es; 
$200,000  parks  and  parkways  including 
Slope  Park;  $250,000  Twenty-third  Street 
viaduct;  $75,000  Municipal  Farm  (wom- 
en's dormitory);  $25,000  Chestnut  Avenue 
viaduct. 

Liberty,  Mo.— Sewer  bonds  for  120,000 
will  he  sold  June  2  by  B.  F.  Corbfh.  Ex 
Officio  Clk.  City  Council. 

McQenee,  Ark.^<;ity  Council  passed  an 
ordinance  creating  an  Improvement  dis- 
trict for  installation  of  sewer  system.  Ad- 
dress City  Clerk. 

Galveston,  Tex.— Until  May  25,  by  City, 
for  constructing  concrete  drains  on  Ave- 
nue H,  from  Thirty-flth  to  Forty-sixth 
Streets:  estimated  cost,  $16,015.  A.  T. 
Dickey,  City  Engineer. 

Greenville,  Tex. — Citizens  May  6  voted 
to  construct  sewers  and  sewage  disposal 
plant.  A.  D.  Duck,  Engineer,  Box  341, 
Greenville. 

Houston,  Tex. — City  Council  has  appro- 
priated $15,000  from  Sanitary  Sewer  Fund 
for  purchase  of  material  for  a  pipe  lin* 
extending  from  Willow  Street  pumping 
plant  to  north  side  distributing  plant; 
»14.650  for  blowers,  equipped  with  elec- 
tric motors  for  the  disposal  plant;  $4,000 
for  rebuilding  pumping  plant.  E.  E. 
Sands,  City  Engineer. 

San  Angelo,  Tex. — Reported  citizens 
considering  purchasing  present  sewerage 
system  or  constructing  a  new  one.  Ad- 
dress Mayor. 

Tyler,  Tex. — Bartlett  &  Ranney,  Chand- 
ler Building,  San  Antonio,  engaged  to  pre- 
pare plans  and  investigate  and  report  on 
disposal  of  sewage,  for  the  Tyler  Sewer 
Company    (B.   B.   Cain,    Pres.,   Dallas). 

Seattle,  Wash.— A.  H.  DImock,  City 
Engineer,  directed  to  prepare  plans  and 
specifications  for  an  arterial  sewer  In 
Ranier  Valley,  costing  according  to  pre- 
liminary estimate  $125,000,  and  requiring 
3000  ft.  78  in.,  1200  ft.  72  in.,  1500  ft.  3» 
in.  and  2500  ft.  30  in  pipe  and  some  small 
pipe  18  In.  and  less. 

Plans  approved  for  sewers  In  North 
and  West  Fortieth  Street.  A.  H.  Dimock. 
City   Engineer. 

Fresno,  Cal. — CitlBens  voted  May  3 
$500,000  bonds  for  constructing  storm  and 
sanitary  sewer  system.  Plans  prepared 
by  B.  E.  Cronkite.  City  Engineer.  Olm- 
sted &  Gillelen.  1112  HoUlngsworth  Build- 
ing.   Los   Angeles,    Consulting    Engineers. 

San  Francisco,  Cal.  —  Board  Public 
Works  approved  plans  prepared  by  the 
City  Engineer  for  constructing  a  sewer  In 
Oakdale  Street,  estimated  to  cost  $22,00". 

Toronto,  Ont.^-Commissioner  Harris 
recommends  that  a  sewer  be  constructed 
in  Queen  Street,  from  Pape  Avenue  to 
Leslie  Street,  with  necessary  outlets,  un- 
der Section  No.  9:  probable  cost  $50,108. 

BIDS    DESIRED. 

Boston,  Mass. — Until  May  23,  by  Edward 
F.  Murphy,  Comr.  Pub.  Wks.,  for  con- 
structing sewers  in  South  End  Sewer  Im- 
provement, Shawmut  Avenue,  Upton  and 
Newland  Streets,  city  proper.  Also  same 
time  and  place  for  constructing  sewers 
in  Haydn  and  Brahms  Streets.  West 
Roxbury.  Also  until  May  22,  for  con- 
structing sewerage  works  in  Perham 
Street,  an  outlet  in  Wlnslow  and  Vermont 
Streets  and  private  lands  in  Roxbury. 

Cooperstown,  N.  Y. — Until  June  2,  by 
Board  Village  Trustees,  for  constructing 
sewers,  advertised  in  Engineering  Record. 
Morrell  Vrooman,  Engineer,  Gloversvllla : 
Kenneth  Root,   Village  Cerk. 

Ft.     Wadsworth, 

Works." 


N.     Y.— See     "Water 


Montclair,  N.  J.— Until  June  12,  by 
Harry  Trippett,  Town  Clerk,  for  con- 
structing storm  sewers  in  Pine  Street,  ad- 
vertised   in    Engineering    Record. 

Akron,  Ohio. — Until  June  1,  by  Coven- 
try Land  &  Improvement  Company,  403 
Ohio  Building,  Akron,  for  constructing 
about  4900  ft.  15  to  42-in.  sanitary  sewer 
and  about  2000  ft.  60  to  72-ln.  storm 
drain;  approximate  cost  $100,000,  adver- 
tised in  Engineering  Record.  W.  H. 
Kroeger,    Manager  of  Company. 

Dayton,  Ohio. — Until  May  24  by  Depart- 
ment Public  Service  (Victor  K  Parker, 
Secy.)  for  constructing  storm  water  sew- 
ers in  Lorain  Avenue,  K,  L,  Louie  and  nu- 
merous other  streets. 

Xenia,     Ohio— Reported  desired     until 

June    15,    for   constructing  storm   sewers. 

Probable   cost.  $35,000.     J.  P.    Shumaker, 
City  Engr. 

Marshall,  III. — Reported  desired  until 
May  22  by  Board  Local  Improvements  for 
6834  lin.  ft.  6  to  15-in.  vltr.  pipe  sewers. 
W.  R.  Paige.  Consulting  Engr.,  108-109 
Rose  Dispensary  Building,  Terre  Haute. 

Salem,  III. — Reported  desired  until  July, 
15,  for  constructing  sewer  system  and 
sewage  disposal  plant.  Address  City 
Clerk.  I 
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Long  Island  City.  L.  I.,  N.  Y.— Following  are  unit  figures  of  three  bids  opened 
May  10  by  Maurice  E.  ConnoUv.  President  Queens  Boro.,  for  constructing  sewers  In 
Woodhaven  Avenue.  Bradon  and  other  streets;  (a)  K.  A.  Weiss,  Times  Building.  New 
Tork.  MS.S55:   (b)   Frank  U   Paino.  fi7   Bav   Fortv-seventh   Street.   Brooklyn,   $69,2.0; 

(c)  Peace  Bros..  20  Main  Street,  Flushing,  $69,615.  ,          ,  . 

(a)  (b)         (c) 

1.488  lin.  ft.  5-f t.  S-in.  reinforced  concrete $80.00  $18.00     $22.50 

451  Un.  ft.  J-ft.  9-in.  plain  concrete 10.50  14.00      11.00 

406  Un.  ft.  3-ft.  6-in.   plain  concrete 7.60  10.00      10.00 

70J  lin.  ft.  3-ft.  0-in.   plain  concrete 5.60  7.00        7.00 

250  Un.  ft.  2-ft.  6-in.   plain  concrete 5.40  6.00        6.00 

•88  Un.  ft.  24-ln.  vitrified  pipe 4.20  6.0<1        4.50 

JM  Un.  ft.  a-ln.  vitrified  pipe 3.40  4.00         3.75 

488  Un.  ft.  2»-in.  vitrified  pipe 2-60  4.00         3.7B 

498  Un.  ft.  18-ln.  vitrified  pipe 2.20  4.00        4.00 

ill  Un.  ft.  IS-ih.  vitrified  pipe 1-80  300        2.90 

699  lin.  ft.  12-in.  vitrified  pipe 1.50  3.00        2.50 

4S  manholes,    complete 60.00  70.00      60.00 

1  junction  chamber  at  Woodhaven  .\ venue  and  Jamaica  Ave- 

nue.  complete 370.00  500.00    350.00 

1  junction   chamber  at  Manor  Avenue  and  Jamaica  Avenue,  

complete   370.00  600.00    350.00 

1  junction  chamber  at  Woodhaven  .\venue  and  Bradon  Ave- 

nue.  complete 370.00  500.00     600.00 

69  Un.  ft.  12-ln.  vitrified  pipe  for  basin  connection  spurs 1.00  1.00        l.oo 

198  6-in.  spurs.  24  in.  long,  on  concrete i-OO  0.10-        o.ou 

55  6-ln.  spurs,  on  24-in.  vitrified  pipe 3-50  J-OO        3.00 

20  6-in.  spurs,  on  22-in.  vitrified  pipe 3.00  1.00         Z.75 

40  «-ln.  spurs,  on  20-in.  vitrified  pipe 2.2j.  J.OO        2.50 

38  S-ln.  spurs,  on  18-in.  vitrified  pipe 2.00  1.00        2.00 

37  6-in.  spurs,  on  15-in.  Titrified  pipe 1-50  100        1.50 

56  6-ln.  spurs,  on  12-in.  vitrified  pipe 1-00  1.00        0.75 

4.533  Un.  ft.  6-ln.  pipe  for'house  connection  drains 0.85  l.oii        i.iu 

50  cu.  yd.  concrete.  Class  A,  not  shown  on  plan 6.00  6.00 

4,000  lb.  reinforcing  steel • „005  004          ... 

100  M  ft.  timber  for  sheeting  and  bracing 27.00  30.00        0.01 

New  York,  N.  Y.— Following  are  unit  figures  of  four  lowest  bids  opened  May  ■• 
by  Douglas  Mathewson,  Pres.  Bronx  Boro.,  for  constructing  sewers  in  Radcline 
Aventie  and  other  streets:  .  ,,  ,a  n,^n     /vs    k-^m^ 

Proposition   A:     (a)   Peter  B.    Stanton.   2327  Walton  Avenue,   $142,000;    (b)   An  ta 

Constr.    Co.,    2975    Marion   .Wenue,    $144,242;    (c)    Marrone    &    Palladmo  658    E.    insist 
Street.  $147,000:   (d)  Gasparrini  &  De  Blasio.  1964  Honeywell  Avenue,  JIdO  000. 

Pt^position  B:   (a)   XIarrone  &  Palladlno,  658  E.   221st  Street,  »137,861    (awarded 
contract):   (b>  Peter  B.  Stanton,  2327  Walton  Avenue    $142,000:  (=)  JoJ>n  C.  Rodgers, 
Jr..  271  W.   125th  Street.  $143,000;   (d>  Gasparrini  &  De  Blasio,  1964  Honeywell  Ave- 
nue. $150,000.                                                                                                 ,   .           ...  ,„■,          ,j-\ 
1  955  Un    ft    concrete  T^ti^""  "" $12*00       n.m  $13.V     $ll'oo 

'-520  uS:  f":  coScretl:  3  ft  %  in::::::.::: |.oo    7.00  1200    1.00 

285  Un.  ft.  concrete.  3  ft.  6  in |00        7.00  12.00      lO.Ofl 

S12  lin.  ft.  concrete.  3  ft.  3  in f.OO        7.00  12.00        8.00 

242  Un.  ft.  concrete,  n  ft.  0  m 800         6.60  10.00         8.00 

261  lin.  ft.  concrete.  2  ft.  9  in 8.00         6.50  10.00         8.00 

525  Un.  ft.  vitrified  pipe,  30  in 8.00         6.00  7.00         8.00 

1,345  Un.  ft.  vitrified  pipe.  24  in 5.00         5.00  5.00         6.00 

525  Un.  ft.  vitrified  pipe.  20  in JOO        4.75  4.00        6.00 

1.440  lin.  ft.  vitrified  pipe.  18  in 4.00         4.50  4.00         4.50 

3,890  lin.  ft.  vitrified  pipe.  15  In 3.60         4.00  3.50         ^.50 

8  450  lin.  ft.  vitrified  pipe.  12    n 8-50         3.79  3.00         3.00 

935  Un.  ft.  of  basin  connection........... 100         2.00  1.00         im 

200  Un.  ft.  vitrified  pipe  drain,  12  to  24  In «.01        0.25  1.00          ... 

2.655  spurs  for  house  connections ^0.01       ^1.00  ^.. . .       ^^^^ 

«  I!S2lline  h-isins  ■  Tvoe'  B ! ! ! !  1 ! ! '. ! '. ". '. ! 150.00     100.00  175.00     150.00 

?1  ^f^^^S  h^»  n?'  T'^St  C 125.00       95.00  155.00     150.00 

14  receiving  basins,    i>pei., "■               .  ,  ..        050 

9.500  cu.   yd.  rock   excav 2.00         2.50  -.00         ^.au 

1.000  cu.  yd.  Class  C  concrete 500        5.00  4.00        B.uo 

1,000  lb.  steel  reinforcing  bars 0.01         0.0^  u.U4 

5  M  ft.  timber  sheeting o»l         i""  

Prnnnsilfon    B                                                   *'a)           (b)  fc)           (d) 

1,955  un.  ft.  Vitrified  .llTT^o.^,  4  ft.  0  In $8.00     $12.00  $12.00     $10.00 

520  Un.  ft.  Vitrified  segment  b  ock,  3  ft.  9    n 7.00        8.00  lo.uo       lu.uu 

285  Un.  ft.  vitrified  segment  bock.  3  ft.  6    n 6.00         8.00  9.00       lu.uu 

812  Un.  ft.  vitrified  segment  block,  3  ft.  3    n 6.00         8.00  8.&0         5  «u 

242  Un.  ft.  vitrified  segment  block.  3  ft    0    n 5.00         8.00  8  00         i.OM 

261  Un.  ft.  vitrified  segment  block,  2  It.  9  in 5.00        8.00  7.50         i^m 

.^r,  Un.  ft.  vitrified  pipe.  30  in 7.00        8.00  5.u"        »." 

1,3«  Un.  ft.  vitrified  pipe.  24  in 5.00         5.00  5  00         6  00 

525  Un.  ft.  V  trifled  pipe.  20    n 4-^^'         J-^^  |  5„         4  .„ 

1.440  lin.  ft.  vltr  fled  pipe.  IS    n 4W         i.u  » 

3.890  lin.  ft.  vitrified  pipe.  1.J    n •-•-■     ^-g"        |^^  |    „        3  (,„ 

8.450  lin.  ft.  vitrified  pipe.  12  in J"  ^^        2  ^^ 

935  Un.  ft.  basin  connections.........  ..•■ i""         '•""  j™ 

WO  Un.  ft.  vitrified  P'Pe  drains    12  to  24  In .00        00  1  00        ^. . . 

2.655  spurs  for  house  connections •   ^^-^^      j.^^^  ^^^^       p„  ^„ 

210  manholes  ^.....-.■•^-•■- i;'.'.;"'.;!; 175.00     150.00  1,50.00     loO.On 

24  receving  basins.   Ijpe    B ,.j.^     j2- „„  ,.„  „„     U,,  0„ 

14  receiving  basins.   T.^pe   1. ^^        2  ^^  ,  j„        2.50 

9,500  cu.  yd.  rock  e«av.^. .  •  •_ ! !  i '. ! '. ! ! . ! !     4.00         5:00  5.00         5.00 

l.OM  cu.   yd.  CtejBS  C  concrete !                                 0.04         0.01  0.05         0.04 

'••^  'm  fl^Um^blr'sh^Je"^"^": ! ! ! ! !  i ! ! !  i !  i  i  i 20.00         0.01  40.00           .    . 


spurs  6  in.  for  house  connections,  $1; 
12  manholes,  $50;  one  special  overflow 
section  at  First  Avenue,  »3,000;  one  re- 
ceiving basin  altered  to  Type  "B,  »l«u: 
one  inlet,  Type  -A,"  $100;  2  inlets.  Type 
"B,"  $100;  50  cu.  yd.  concrete.  Class  B, 
$5-  6  cu.  yd.  rock  excav.  and  removed. 
Class  "A,"  $5;  6000  lbs.  additional  steel 
reinforcement  imbedded  in  concrete,  5 
cts. ;  70  M  ft.  timber  and  planking  in  foun- 
dation, $40,000;  45  M  ft.  timber  in  flooring, 
$50;  5500  lin.  ft.  piles  In  place,  40  cts.;  50 
lin.  ft.  6  in.  granite  curb  set  in  concrete, 
$1;  100  cu.  yd.  riprap.  $2;  1134  sg.  yd. 
pavement,  $4;  total  $46,710.  Total  of  next 
three  lowest:  P.  J.  Duffy,  $48,417;  U.S. 
Drainage  &  Irrigation  Company,  $49,000, 
and  Gasparrini  &  De  Blasio,  $50,016. 

-^Oriskany,  N.  Y. — Contract  awarded 
Morrison  &  Quinn,  Rochester,  for  con- 
structing sewerage  system  (bids  opened 
April  19  by  Bd.  Village  Trustees),  at  about 
$30,346.     A.  M.  Scripture,  Engineer,  Utica. 

ARocheiter,  N.  Y.— Following  are  three 
lowest  bids  opened  by  Bd.  Contract  & 
Supply  May  4  for  constructing  (a)  screen 
house  and  (b)  pump  houses  for  sewage 
disposal  plant  in  Irondequoit:  A.  Freide- 
rich  &  Sons  Co.,  Rochester,  (a)  $40,000, 
and  (b)  $1,642;  R.  T.  Ford  Co.,  Rochester, 
(a)  $42,000,  (b)  $4,274,  and  George  C.  Ros- 
sell,  Triangle  BIdg.,  Rochester,  (a)  $43,- 
331  and  (b)  $1,791. 

-AGrays  Lake,  III, — Contracts  for  con- 
structing sewer  system  and  settling  tank 
(bids  opened  May  8)  awarded  The  Em- 
bankment Company,  Joiiet,  at  $16,401,  R 
W.   Churchill,  City  Attorney. 

AMurphysboro,  III, — Contract  awarded 
J.  E.  &  B.  S.  Craine  Company,  Carbon- 
dale,  for  laving  West  Side  sewer  system  at 
$29,000. 

♦I^issoula,  Mont. — Contract  for  con- 
structing storm  sewers  (bids  opened  May 
10)  awarded  J.  C.  Maguire,  Butte,  at 
$22,732.     R.   E.    Kellogg,   City  Clerk. 

■^Austin,  Tex. — Contracts  for  construct- 
ing Little  Shoal  Creek  ptorm  sewer 
awarded  in  three  sections  as  follows; 
Southern  section  to  Dallas  Lime  &  Gravel 
Company,  Dallas,  at  $.'!2.473;  section  from 
Sixteenth  Street  to  arched  culvert  at 
Nineteenth  Street,  to  Ray  McDonald  of 
Austin,  at  $5,941,  and  60-in.  circular  sewer 
in  Nueces  Street  from  Sixteenth  to  Nine- 
teenth Streets,  to  William  Fuhrman,  at 
$4,725. 

-^Victoria,  Tex. — Contract  for  construct- 
ing sewage  disposal  plant  awarded  Dallas 
Lime  &  Gravel  Company,  Dallas,  at  $26.- 
669.  R.  Trevino,  Engineer,  P.  O.  Box 
160,  Victoria. 

-^^Blackwell,  Okla. — Following  are  four 
bids  opened  recently  by  Council  for  con- 
structing system  of  storm  sewers:  M.  A. 
Swatek  &  Company,  Oklahoma,  $16,900 
(awarded  contract);  W.  F.  Power.  Guth- 
rie. $18,425;  Tolbert  Construction  Com- 
pany, Muskogee,  $18,515,  and  Park  Moran 
Company.  Okmulgee,  $1S,5S8.  Benham 
Kngineeiing  Company,  Oklahoma,  Engi- 
neers. 


Milwaukee,  Wis.— Vntil  June  8,  by 
Sewerage  Commission,  for  constructing 
MtenslJns  to  intercepting  ««wer  ssjtem. 
Omcial  Notice  No.  18  at>d  Officii  Notice 
No  17.  both  proposals  advertised  In  En- 
gineering Record. 

Mapleton.  Minn.— Until  May  23  by  An- 
drew Kaufman,  Village  Clk.  for  con- 
J>ni<-ilnr  several  port  ons  of  sanitary 
^er  W«t^  "co^st  of  Installation  of 
dtaposal  plant.  35,000  gal.  capaflty.  »l"d8e 
bXlncludlng  building  of  346  "8^: 
military  sewer  manholes  and  disposal 
plant,  etc 

Wabasha,  Minn.— Until  May  29.  by  J. 
M  Schouweller,  City  Recorder,  for  con- 
structing extension  to  sewer  system. 

Oatman,  Aril.- See  "Water  Works." 

PRICES   AND    LETTING8. 
i,lruUcatt»  avoard  0/  contract. 

Hartford,  Conn.— Lowest  bid  opened 
May  2  for  constructing  Section  A  of  sewer 
system  from  Uphill  Street  to  city  line  (the 
pipe  to  be  furnished  by  the  city)  sub- 
Jnltted  bv  F.  Barone,  $32,711.  Other  bid- 
ders. A.  b.  Ambrosio.  $34,011;  ^^  T.  Ryan 
Constr.  Co.,  $34,107  (bidders  of  Hartford). 
Awarding  of  contract  deferred.  

Lowest  bid,  opened  by  Bd.  of  Contract 
&  Supply,  for  constructing  Section  B, 
Blue  Hills  sewer  system  submitted  by 
DOnfrom  Eros  of  Fitchburg,  Mass.,  at 
about  $36,000. 

-^Albany,  N.  Y.— Contract  for  construct- 
ing  sewage   disposal   works    on    Westerlo 


BRIDGES 


island  awarded  by  Bd.  of  Contract  & 
Supply  to  Peter  Keeler  Bldg.  Co.  of  Al- 
bany, at  $131,782. 

Brooklyn,  N,  Y.— Following  are  five 
lowest  bids  opened  May  11  by  L.  H. 
Pounds,  Borough  President,  for  construct- 
ing sewer  In  West  Eleventh  Street  from 
Q  to  Elghtv-slxth  Streets,  price  being  on 
percentage  basis  of  engineer's  estimate, 
which  is  $139,510;  E.  A.  Weiss.  Times 
Building,  New  York,  95.5  per  cent;  Ward 
&  Tully,  Tenth  Avenue.  Brooklyn,  99.75 
per  cent;  J.  F.  Cogan  Company,  Wool- 
worth  Building,  New  York,  113  per  cent; 
B.  G.  D.  Company,  114  per  cent,  and  Mer- 
rill-I'.uckgaber  Company,  50  Church 
Street,  New  York,  114  per  cent. 

Following  are  four  lowest  bids  opened 
Mav  11  by  L.  H.  Pounds,  Borough  Presi- 
dent, for  constructing  sewers  in  Howard 
Avenue  and  Herkimer  Street,  bids  being 
on  percentage  basis  of  engineer's  esti- 
mate, which  is  $23,805:  E.  A.  Weiss, 
Times  Building.  New  York,  92^4  per  cent; 
Russell  Engineering  &  Contracting  Cor- 
poration. Inc.,  165  Hooper  Street,  118  per 
fent:  Concrete  Material  Company,  123 
per  cent.;  John  C.   Schrade,  133  per  cent. 

New  York,  N,  Y. — Following  Is  unit  fig- 
ure of  lowest  bid  opened  May  3  by  Mar- 
cus M.  Marks,  President  Manhattan  Bor- 
ough, for  constructing  a  storm  relief 
sewer  in  114th  Street,  between  First  Ave- 
nue and  the  East  River:  John  C.  Rodg- 
ers,  271  West  125th  Street,  1097  lin.  ft. 
5  ft.  3  In.  X  8  ft.,  $27;  90  lin.  ft.  12  in. 
vltr.  pipe,  basin  connections,  $2;  100  lin. 
ft.  6  In.  vltr.  drain  pipe  for  house  con- 
nections, »1;  150  lin.  ft.  6  In,  risers,  $1;  50 


PROPOSFD  WORK, 

Perry.  N.  v.— Citizens  voted  jtll.OOO 
bonds  for  oonstnicting  250-ft.  concrete 
bridge  in  Boiden  .\venue.  over  Silver 
Lake  Outlet,     .^ddress  Township  Clerk. 

New  Castle,  Pa.— Plans  being  prepared 
bv  Erie  R.  R.  (R.  S.  Parsons,  Ch.  Engr., 
50  Church  Street.  New  York,  N.  Y.),  for 
bridge,  to  be  constructed  over  Neshan- 
nock  Creek,  near  its  junction  with  She- 
nango  River. 

Pennsylvania.  —  State  Water  Supply 
Commission  has  approved  following  ap- 
plications: 

Citizens  Water  Company  of  College  Hill, 
supply  water  to  public  in  Borough  Col- 
lege Hill,  Beaver  County. 

Meadow  Lake  Fishing  Club,  to  construct 
a  dam  on  Clarks  Run,  in  Middle  Smlth- 
fleld  Township,   Monroe  County. 

Pennsylvania  Railroad  Company,  to 
construct  bridge  over  Hyner  Creek  (No. 
201.69).  above  mouth.  Chapman  Township, 
Clinton  County:  construct  extension  to 
bridge  No.  132.99  (old  No.  582)  over  Oil 
Creek,  5.5  miles  from  mouth,  and  1.6  miles 
south  of  Petroleum  Center  Station,  Corn- 
planter  Township,  Venango  (bounty. 

Supervisors  of  Menlo  Township,  Miff- 
lin County,  to  construct  bridge  over  Kish- 
acoquillas  Creek  (West  Branch)  about  one 
mile  southwest  of  village  of  Nonno. 

Supei-visors  of  I  awrence  Township, 
Clearfield  County,  construct  bridge  over 
Moose  Creek,  0.25  mile  north  of  Clearfield, 
on  Guinea  Hill  Road. 

Philadelphia  &  Reading  Railway  Com- 
pany, addition  to  bridge  over  Willow 
Creek.  600  feet  west  of  Fleetwood  Station, 
in  the  Borough  of  Fleetwood,  Berks  Coun- 
ty; construct  bridge  across  West  Branch 
of  Brandywine  Creek,  in  the  City  of 
C'oate.sville.    Chester    County. 

Supervisors  of  Franklin  Township,  Sny- 
der County,  to  construct  bridge  across 
Walters  Run,  about  2  miles  northwest  of 
Mlddlebiirg  Borough,  on  TroxelvlUe  Road; 
to  construct  bridge  over  Spruce  Run, 
about  \%  miles  northeast  of  northeast 
corner  of  Middleburg.  on  New  Berlin 
ito.Td. 


Commissioners  of  Butler  County,  to 
construct  bridge  (Pflugh)  over  Sullivan 
Run,  1  mile  direct  west  of  Mt.  Chestnut; 
to  construct  bridge  over  Little  Conno- 
quenessing  Creek  (McGinnls  Bridge),  5.5 
miles  direct  west  of  Butler,  in  Conno- 
quenessing  Township;  to  construct  a 
bridge  over  Thorn  Oeek,  one  mile  east  of 
Renfrew,  on  Renfrew-Butler  Road,  Penn 
Township. 

Supervisors  of  Neshoppen  Township, 
Wyoming  County,  to  construct  bridge 
over  Ben  Cole  Creek,  about  1.5  miUs 
northwest  of  Neshoppen. 

Central  Railroad  Company  of  Pennsyl- 
vania, to  make  change  in  one  pier  un- 
der bridge  of  three  43-foot  spans  and  in 
trestle  approach  thereto  across  Fishing 
Creek,  about  one  mile  south  of  Mill  Hall 
Borough,  Clinton  County. 

Commissioners  of  Monroe  County,  to 
construct  a  bridge  over  Pocono  Creek,  at 
Bartonsville,  Pocono  Township. 

White  Deer  Mountain  Water  Company, 
to  construct  a  dam  on  Spruce  Run,  in 
White  Deer  and  Buffalo  townships.  Union 
County. 

Jefferson  Electric  Company,  to  construct 
dam  across  Mahoning  Creek,  In  the  Bor- 
ough of  Punxsutawney,  Jefferson  County. 
Supervisors  of  Sparta  Township,  Craw- 
ford County,  to  construct  bridge  over 
Murdock  Run,  on  road  to  Union  City,  H4 
miles  west  of  Spartansburg. 

Supervisors  of  West  Mahoning  Town- 
ship. Indiana  County,  to  construct  bridge 
over  Sugar  Run,  1^  miles  northeast  of 
.Smicksburg  Station,  on  road  to  Porter; 
to  construct  bridge  over  Owl  Hollow  Run, 
one-half  mile  east  of  Smicksburg.  on  main 
road   to  Punxsutawney. 

Supervisors  of  Jenks  Township.  Forest 
County,  to  construct  bridge  over  Millstone 
Creek,  2  miles  east  of  Marionville. 

Commissioners  of  Montgomery  County, 
to  construct  temporary  supports  under 
the  highway  bridge,  crossing  the  Schuyl- 
kill River,  between  Conshohocken  and 
West  (ionshohocken. 

New  Y^ork  &  Pennsylvania  Company,  to 
<onstruct  a  retaining  wall  and  intake 
along  the  east  bank  of  the  East  Branch 
of  the  Clarion  River,  in  Borough  of  John- 
sonburg.    Elk   County. 

Baltimore  and  Ohio  Railroad  Company, 
to  construct  a  bridge  over  Wills  Creek 
(Bridge  No.  10),  0.3  mile  west  of  Hynd- 
man.  and  8  miles  north  of  the  Penns>i- 
vania-Maryland  line,  in  Bedford  County. 
Lehigh  Valley  Railroad  Company,  to 
construct  temporary  trestle  over  Wyalus- 
ing  Creek,  0.7  mile  west  of  Wyalusing 
Borough,  Bradford  County;  over  Moshop- 
pen  Creek.  0.1  mile  west  of  Moshoppen. 
Bradford  County;  over  Wysox  Oeek.  0.8 
mile  east  of  Wysox  Borough,  Bradford 
County,  and  over  the  Chemung  River, 
0.5  mile  east  of  Athens,  Bradford  County. 
Commissioners  of  Northumberland 
County,  construct  new  70-foot  span, 
through,  plate  girder  steel  bridge,  across 
Shamokin  Creek,  on  South  Shamokin 
Street,  in  the  Borough  of  Shamokin. 

Supervisors  of  Ward  Township,  Tioga 
County,  to  construct  bridge  over  Fall 
Brook,  2  miles  north  of  Fall  Brook,  on 
Mainsburg  Road. 

Supervisors  of  Bradford  Township, 
Clearfield  County,  construct  bridge  over 
Roaring  Run,  at  Mineral  Springs  Park. 

Supervisors  of  Brush  Creek  Township. 
Fulton  County,  construct  bridge  over 
Mountain  Stream,  about  1  mile  below  the 
source. 

Philadelphia,  Pa.— .\I1  bids  opened  April 
28  bv  Bureau  of  Surveys  for  construct- 
ing Steel  bridge  on  line  of  Godfrey  Ave- 
nue for  tracks  of  P.  R.  R..  at  Fern  Rock, 
rejected.  New  bids  will  probably  be 
asked. 

Bushnell,  Fla.— Special  Road  and  Bridge 
Dlst.  No,  3  bonds  for  $20,000  will  be  sold 
June  5,  by  County  Commissioners  (W,  N. 
Potter,  Clerk). 

Chattanooga,  Tenn. — Reported  Queen  4 
Crescent  R.  R.  Company  will  construct 
a  bridge  over  Tennessee  River. 

Reported  County  Commissioners  are 
considering  constructing  an  $850,000  bridge 
over  Trinity  River. 

Henderson,  Ky. — The  Illinois  Central  R, 
R,  (A.  S.  Taedwin,  Ch.  Engr.,  Chicago, 
111.)  does  not  at  present  time  intend  con- 
structing a  bridge  over  Ohio  River  at 
Henderson. 

Sheibyvllle,  Ky.— See  "Electric  Rail- 
ways." 

Bellefontalne,  Ohio.— County  Commis- 
sioners sold  ^25,000  bridge  bonds.  Address 
County   Clerk. 


Cleveland,  Ohio. — See  "Paving  and  Road 
Making." 

Dayton,  Ohio.— Victor  C.  Smith.  County 
Surveyor,  will  prepare  plans  for  Lpper 
Miamisburg  Bridge.  Estimated  cost, 
$100,000. 

Indianapolis,  Ind.— Bridge  bonds  for 
$100,000  reported  to  be  sold  June  14,  By 
L.   K.  Fesler,  Co.  Aud. 

Eureka  Springs,  Ark. — Road  Conimis- 
sioners,  Eureka  Springs  (E.  M,  Bare. 
Secy,),  about  to  engage  an  engmeer  to 
prepare  estimates  and  supervise  construc- 
tion of  19  1/5  miles  of  macadam  road,  in- 
cluding a  300-ft.  steel  bridge. 

Houston,  Tex.— County  Commissioners 
plan  constructing  steel  and  fon"«" 
bridge,  draw  or  lift  bridge,  to  replace 
present  structure  over  Bray  s  b.nyou  ai 
Harrisburg.     Cost,  about   $17,000. 
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Seattle,  Wash. — Bids  rejected  by  Board 
of  Public  Worl<s  for  constructing  two 
Howe  truss  spans  in  approaches  to 
Fifteenth  Avenue  Northwest  bridge  at 
Ballard.  New  bids  will  soon  he  aslted.  C. 
B.  Bagley,  Secy.  Board  I'ublic  Works. 

Cayuse,  Ore. — Oregon.  WashinRton,  K. 
R.  &  Navigation  Co.  wil  let  contract  this 
month  for  an  extension  of  bridge  over 
Umatilla  River  involving  erection  of  an 
80-ft.  through  plate  girder  span  to  cost 
$12,000. 

Joseph,  Ore. — The  Oregon,  Washington, 
R.  R.  &  Navigation  Company  will  con- 
struct three  bridges  on  the  .Joseph  branch. 
Two  80-ft.  girder  spans,  three  20-ft.  decU 
plate  spans,  and  two  40-ft.  deck  plate 
girder  spans.  Three  bridges  to  cost  $36,- 
000. 

Los  Angeles,  Cal. — K.  H.  .loyncr.  County 
Road  Commissioner,  reports  to  Board  of 
Supervisors  that  loss  to  bridges  and  roads 
in  the  county  by  flood  damages  of  last 
winter  cost  $148,955. 

The  Atchison,  Topeka  &  Santa  Fe  R.  R. 
(C.  F.  W.  Felt,  Qh.  Engr.,  Chicago,  111.) 
will  replace  four  permanent  bridges  and 
several  temporary  bridges  destroyed  by 
the  washout  between  Los  Angeles  and 
San  Diego. 

Oceanslde,  Cal. — Plans  being  prepared 
for  a  $80,000  steel  bridge,  to  be  con- 
structed over  San  Luis  River  for  Atchi- 
son, Topeka  &  Santa  Fe  R.  R.  (C.  F.  W. 
Felt.  Ch.  Engr.,  Chicago,  111.). 


BIDS    DESIRED. 

Morristown,  N.  J.— Until  May  22  by 
Board  Ghosen  Freeholders  Morris  County 
and  Board  Chosen  Freeholders  Union 
County  for  constructing  new  reinforced 
concrete  arch  bridge.  75-ft.  span  and  38  ft. 
wide,  over  Passaic  River  between  Morris 
and  Union  Counties.  Fred.  S.  Smith, 
Engr.,  Morris  County,  Morristown.  Jacob 
L.  Baeur,  E^gr.,  Union  County,  Elizabeth. 

Butler,  Pa. — Until  May  23,  by  County 
Commissioners  (J.  N.  Maharg,  Chmn.), 
for  constructing  county  bridges  as  fol- 
lows: Reinforced  concrete  bridge  over 
Bull  Creek  Road  in  Clinton  Township, 
stone  substructure  and  steel  superstruc- 
ture over  Thorn  Creek  on  the  Butler  and 
Renfrew  Road  in  Penn  Township,  rein- 
forced concrete  bridge  and  stone  abut- 
ment over  Little  Connoquenessing  Creek 
la  Connoquessing  Township,  reinforced 
concrete  bridge  stone  abutment  over  Sul- 
livan Run  in  Franklin  Township,  and 
other  bridge  throughout  the  county.  W. 
Marks  Starr,  Co.  Clk. 

Pennsylvania— Until  May  31,  by  State 
Highway  Dept.  Harrisburg,  for  construct- 
ing following  bridges: 

Route  302.  Station  1463  about  one  mile 
east  of  New  Florence,  Westmoreland 
County,  reinforced  concrete  bridge,  20  ft. 
span. 

Route  295,  Station  414,  one  mile  east  Al- 
bion, Erie  County,  steel  plate  girder 
bridge,  40  ft.  span,  concrete  abutments. 

Philadelphia,  Pa.— Until  June  13.  by 
Bureau  of  Surveys,  Department  Public 
Works,  for  Schedule  A,  bridge  on  line  of 
Ben.salem  Avenue,  over  Pennvpack  Creek 
(3  concrete  arches,  60  ft.,  100  ft.  and  60 
ft.  spans,  80  ft.  wide,  concrete  retaining 
walls,  concrete  balustrades,  grading);  ap- 
propriation $200,000,  advertised  in  Engi- 
neering Record. 

Cllntwood,  Va. — Until  June  26,  by  Coun- 
ty Clerk  for  constructing  two  steel  bridges 
and  for  concrete  work  for  abutments  and 
piers  of  same.     W.  E.  French,  Co.  Engr. 

Fort  Lauderdale,  Fla. — Until  June  8  by 
County  Commissioners  for  constructing  2 
highway  bridges,  bascule  type,  of  movanle 
spans,  with  50-ft.  channel  opening.  H.  C. 
Davis.  Fort  Lauderdale,  Engineer  for 
Commissioners. 

Nevf  Orleans,  La. — Until  June  5  by  High- 
way Department  of  the  Board  of  State 
Engineers  New  Orleans  for  erecting  a  306- 
ft.  bridge  in  La  Salle  Parish. 

Macon,  Miss. — Until  June  6.  by  John  A. 
Tyson,  Clk.  Bd.  Co.  Comrs.,  for  construct- 
ing two  bridges,  one  single  arch  38-ft. 
span,  other  for  three  spans,  one  20  ft.  and 
one  12  ft.,  total  length  of  each  bridge  66 
ft.  long  and  16  ft.  wide. 

Columbus,  Ohio. — Until  June  2,  by 
County  Commissioners  (John  Scott, 
Clerk),  for  constructing  concrete  culverts 
on  Harbor  Road,  Sharon  Township,  on 
Indianaola  Avenue  in  Indian  Springs  Ad- 
dition. Clinton  Township,  and  paving 
roadway  of  Schrock  bridge  over  Alum 
Creek    in   Blendon    Township. 

Steubenvllle,  Ohio. — Reported  desired, 
until  May  23.  by  John  L.  Mean,  Co.  Aud., 
for  constructing  concrete  bridge  over 
Goose  Run. 

Tiffin,  Ohio. — Reported  desired  until 
May  27.  by  J.  E.  Hershberger,  County 
.-Vuditor.  for  40  ft.  reinforced  concrete 
bridge  in  Attica,  and  a  40  ft.  concrete 
ardi  bridge  in  Republic. 

Xenia,  Ohio. — Reported  desired  until 
May  26.  by  Geo.  W.  Kendall,  Clerk  County 
Commissioners,  for  constructing  steel 
trus.*;  bridge.  16  x  57  ft.,  with  creosoted 
block   floor,   in  New  Jasper  Township. 

Newcastle,    Ind. — Reported   desired   until 

June  5  by  County  Commissioners  for  con- 

•nicting  abutments  and  steel  bridge  near 

K<'r  Farm  in  Fall  Creek  Township;  also 

'  rete  culvert,  earth  fill,  etc. 


Rennselaer,  Ind. — Until  June  6,  by 
County  Commissioners  for  constructing 
nine  steel  bridges.  Joseph  P.  Hammond, 
Co.  Aud. 

Wabash,  Ind. — See  "Paving  and  Roads." 

Wabash,  Ind. — Reported  desired  until 
June  6  by  Co.  Comrs.  for  creosoted  block 
floors  for  bridge  spanning  Treaty  Creek 
and  bridge  spanning  Eel  River. 

Illinois.- Until  May  24.  by  State  High- 
way Commission.  Springfield,  for  con- 
structing eight  small  steel  and  concrete 
bridges  in  McDonough  County.  Engineers 
estimate,  $4,090. 

Rice  Lake,  Wis.— Until  May  29,  by  <jh 
car  G.  Jensen,   City  Clerk,  for  plans  and 
specifications    for    a    concrete    bridge    ex- 
tending  over    Red    Cedar    River    at    Main 
Street,  advertised  in  Engineering  Record. 

Des  Moines,  Iowa. — Until  May  25  by  A. 
H.  Davison,  Des  Moines,  for  constructing 
superstructure  of  reinforced  concrete  via- 
duct over  Court  Avenue,  to  cost  $40,000. 
E.  L.  Masqueray,  Engineer,  St.  Paul, 
Minn. 

Mahnomen,  Minn. — Until  May  27  by 
County  Board  for  constructing  bridge 
across  Wild  Rice  River  south  of  Mahno- 
men.   John  W.  Carl,  Co.  Aud. 

Newton,  Kan.— Until  May  29.  by  C.  A. 
Young,  Co.  Clk..  for  constructing  rein- 
forced concrete  bridges  in  Harvey  County 
as  follows:  East  Turkey  Creek  Bridge, 
Alta  Township,  superstructure  35  ft.  rein- 
forced concrete  through  girder  span,  with 
16  ft.  roadway.  Lawton  Bridge,  Highland 
Township,  substructure  two  plain  con- 
crete abutments  and  one  pier,  superstruc- 
ture 2  reinforced  concrete  skew  slab  spans 
each  20  ft.  long  with  20  ft.  roadway.  Dal- 
ton  Bridge.  Lakin  Township,  superstruc- 
ture 25  ft.  reinforced  concrete  through 
girder  span  with  18  ft.  roadway.  Masters 
Bridges,  Lakin  Township,  superstructure 
25  ft.  reinforced  concrete  through  girder 
span  with  IS  ft.  roadway.  Burt  Amidon 
Bridge.  Pleasant  Township,  superstruc- 
ture 30  ft.  reinforced  concrete  through 
girder  span  with  16  ft.  roadway.  All  sub- 
structures to  consist  of  two  plain  con- 
crete abutments. 

Brooking,  S.  D. — Reported  desired  until 
June  6  for  all  bridges,  abutments,  ap- 
proaches and  repairs,  etc..  to  bridges  dur- 
ing year  1916.     F.  H.  Ripley,  Co.  Aud. 

Huron,  S.  D. — Reported  desired  until 
June  6  for  constructing  11  steel  and  con- 
crete bridges.     M.  D.  Whisman,  Co.  Aud. 

Montrose,  S.  D. — Reported  desired  until 
June  6  for  constructing  reinforced  con- 
crete bridges;  16-ft.  span  bridge,  18-ft. 
roadway,  Greenland  Township;  a  30-ft. 
span,  11-ft.  roadway,  in  Ramsey  Town- 
ship, and  numerous  small  bridges  through- 
out the  county.     C.  F.  Erickson,  Co.  Aud. 

Houston,  Tex.— Until  May  22  by  H.  L. 
Washburn.  County  Auditor,  for  placing 
bridees  and  culverts  on  Treschwig  Road. 

Aberdeen,  Wash. — Reported  desired  un- 
sired  until  June  5.  by  W.  D.  Campbell. 
Co.  Aud..  Montesano,  for  constructing  a 
bridge  over  the  Humptulips  River  on  Han- 
sen Road.  Cost  $14,500.  Geo.  D.  Robert- 
son,   Co.   Engr. 

Independence,  Ore. — Reported  desired 
until  May  24.  .^sa  B.  Robinson,  Jr.,  Co. 
Clk..  Dallas,  for  constructing  concrete 
bridge  at  Independence,  to  be  three  span, 
concrete  footing  and  piers  on  pile  foun- 
dations.    C.   R.    Canfleld.   Co.   Engr. 

Fullerton,  Cal. — Reported  desired  until 
May  31  by  City  Trustees  for  bridge  34  ft. 
long  and  20  ft.  wide  with  concrete  abut- 
ments and  timber  superstructure  on 
Union  Avenue. 

Mansonville,  Que.  —  Reported  desired 
until  June  1  by  J.  N.  I^abell.  Secy.-Treas., 
for  constructing  steel  bridge,  75-ft.  span, 
to  cross  Missisquoi  River  near  Potton 
Springs. 

London,  Ont. — Reported  desired  until 
May  27  by  Charles  Talbot,  Engr.,  London, 
for  constructing  steel  bridge.  Probable 
cost  $10,000. 

Ottawa,  Ont. — Until  May  25  (extension 
of  date  from  May  16),  by  H.  L.  Howe, 
Secy.  Board  Control  tor  constructing 
superstructure  of  Pletoria  Avenue  bridge. 


■^Summervllle,  W.  Va. — Contract  for 
constructing  2  bridges  over  Birch  River 
(bids  opened  May  9  by  County  Commis- 
sioners) awarded  Concrete  .Steel  Bridjte 
Co.,  Clarksburg,  W.  Va.,  at  $6,4«4.  P.  N. 
Wiseman,  Clerk  County  Court. 

:frChllllcothe,  Ohio. — Contract  for  con- 
structing a  90-ft.  pony  truss  steel  bridge, 
16-ft.  roadway  (bids  opened  May  1  by  W. 
S.  Barrett,  County  Auditor)  awarded  Cap- 
ital Construction  Co.,  Columbus. 

ifNew  Trenton,  Ind. — Contract  awarded 
by  County  Commissioners  at  Brookville 
for  constructing  500-ft.  steel  bridge  at 
New  Trenton,  to  Oregona  Bridge  Co., 
Lebanon,   at   $31,577. 

'A^Rushvllle,  Ind. — Contract  for  con- 
structing steel  and  concrete  bridge  across 
Elm  River,  between  Rush  and  Hancock 
Counties,  near  Carthage,  awarded  Burk 
Construction  Company.  New  Castle,  at 
$11,000.  A.  R.  Holden,  County  Auditor, 
RuahviUe.  A.  Cameron,  Engineer,  Rush- 
vllle. 

Illinois. — Lowest  bids  opened  May  10  by 
State  Highway  Commission.  Springfield, 
for  constructing  bridges  in  Macoupin 
County,  submitted  by  Martin  &  Stanfleld, 
Palmyra,  $8,977. 

-^Chippewa  Falls,  Wis.  —  Contract 
awarded  A.  Guthrie  &  Company.  St.  Paul, 
Minn.,  for  constructing  an  800-ft.  bridge 
across  Chippewa  River  for  the  Chicago. 
St.  Paul,  Minneapolis  &  Omaha  R.   R. 

-^^Charles  City,  Iowa. — Contract  award- 
ed by  Board  of  County  Supervisors  for 
constructing  two  70-ft.  concrete  arch 
spans  at  Nora  Springs  over  Shellrock 
River  to  Koss  Construction  Company, 
Des  Moines,  at  $12,700.  James  A.  Cutler. 
County  Auditor   (bids  opened  May  2). 

-^Jefferson,  Iowa. — Contract  for  con- 
structing deck  girder,  four  concrete  slabs, 
one  box  culvert  and  two  I-beam  bridges 
(bids  opened  May  9  by  B.  S.  McCuUy, 
County  Auditor),  awarded  Mar.sh  Engi- 
neering Co.,  Des  Moines,  at  $17,954. 

*Freeport,  Tex. — The  Houston  &  Bra- 
zos Valley  R.  R.  (T.  G.  Banks,  Supt 
Freeport,  Tex.)  awarded  contract  for  a 
railway  and  wagon  bridge  across  Brazos 
River  to  A.  Glltheror,  Houston,  Tex. 

-^Buffalo,  Okla. — Contract  for  con- 
structing 5  concrete  bridges  and  one  steel 
bridge  (bids  opened  May  1  by  E.  S.  Hub- 
bard. County  Clerk)  awarded  Canton 
Bridge  Company,  Canton  Ohio.  C.  W. 
Simonds.   Acting  Engineer,  Buffalo. 

-i^Odessa,  Wash. — Lowest  bids  opened 
May  1  by  W.  N.  Nevins,  City  Clerk,  for 
constructing  steel  bridge  at  Third  Street 
submitted  by  Coast  Bridge  Co.,  Ry.  Ex- 
change Building,  Portland,  Ore.,  at  $6,875, 
and  for  concrete  bridge  by  Charles  G. 
Huher,  Tacoma,  at  $7,134  (awarded  con- 
tract). 

Astoria,  Ore.— J.  H.  Tillman.  Portland, 
submitted  lowest  bid  to  County  Commis- 
sioners at  $6,796  for  wooden  bridge,  and 
at  $9,496  for  steel  bridge  on  Necanlcum 
Highway. 

Los  Angeles,  Cal. — Following  are  four 
lowest  bids,  opened  May  8  by  Board  of 
Supervisors,  for  constructing  reinforced 
concrete  viaduct  242  ft.  long,  20  ft.  wide, 
over  ravine  Pacific  Electric  tracks  and 
Ionia  Avenue  at  Western  Avenue:  An- 
drew Holoway,  471  South  Broadway,  Pas- 
adena, $17,561;  Boardman  Construction 
Company.  1107  Story  Bldg.,  Los  Angeles. 
$17,850;  S.  M.  Kerns  Company,  Long 
Beach,  $18,800.  and  Mesmer  &  Rice.  Los 
Angeles,  $19,530. 


PAVING  AND  ROADS 


PRICES  AND  LETTINGS. 

iflndiaates  award  of  contract. 

^Lowell,  Mass.^-Contract  for  construct- 
ing bridge  over  Merrimack  River  and 
Northern  Canal  at  Pawtucketville  award- 
ed by  city  to  National  Engineering  Co., 
689  Lawrence  Street.  Lowell,  at  $115,410. 
S.  Flynn.  City  Clerk. 

■kNev/  York,  N.  Y.— Contract  for  fur- 
nishing structural  steel  for  Williamsburg 
Bridge  (bids  opened  May  4)  awarded  by 
F.  J.  H.  Kracke,  Commis-sioner  Bridges,  to 
Vulcan  Rail  &  Construction  Co..  35  Mes- 
erole  Avenue,  Brooklyn,  at  $9,949. 

-frWatertown,  N.  Y. — Contract  for  con- 
structing bridge  across  Black  River  (bids 
opened  March  31  by  E.  W.  Sayles,  City 
Engineer)  .awarded  Di  Menna  &  De  Paola, 
Third  Avenue  and  149th  Street,  New  York, 
at  $19,947. 

Y^Denton,  Md. — Contract  for  construct- 
ing a  l.^O-ft.  span  steel  concrete  bridge 
awarded  G.  W.  Drury.  York,  at  $9,t>o2 
(bids  opened  May  9)  by  H.  Waldorf, 
County  Koaris  Engineer. 


PROPOSED  WORK. 

Peabody,  Mass. — It  is  proposed  to  pave 
with  grouted  granite  blocks  on  Peabody 
Square,  at  a  cost  of  $12,000.  Frank  Emer- 
son, Town  Engineer. 

Bath,  N.  Y. — County  Board  of  Super- 
visors authorized  construction  of  5.21 
miles  of  Campbell-Risingviile  Road,  5.58 
miles  of  Canisteo-Hartsville  Road;  3  miles 
of  Rathbone-Cameron  Mills  Road,  and 
2.5  miles  of  Cameron-Freeraont  Road. 
Address  County  Clerk. 

Dolgevllle.  N.  Y. — Citizens,  May  3,  voted 
$22,000  paving  bonds.  S.  J.  Neft,  Engi- 
neer, Dolgevllle;  W.  H.  Bacon,  Town 
Clerk. 

It  is  proposed  to  pave  Faville  Avenue 
and  State  Street  at  a  cost  of  $22,000.  S. 
J.  Neff.  Engineer,  Dolgevllle;  W.  H.  Ba- 
con. City  Clerk. 

Long    Island    City,    L.    I.,    N.   Y.— Board 

of  I'lstimate,  New  York,  has  authorized 
paving  with  asphalt  on  Lefferts  Place, 
from  Liberty  Avenue  to  Rockaway  Boule- 
vard, at  a  cost  of  $20,000. 

Malone,  N.  Y.— Paving  bonds  for  $33,000 
will  be  sold  May  22  by  Board  Village 
Trustees  (not  county  as  previously  stated). 
George  A.  Willson,  Deputy  Clerk. 

Syracuse,  N.  Y. — City  will  spend  $200,- 
000  for  resurfacing  pavements.  Address 
City  Clerk. 

Audubon,  N.  J.  —  Ordinance  passed 
Council  providing  for  street  improvements 
costing  $100,000.  Eight  streets  to  be 
paved  at  once.     Address  City  Clerk. 


Elizabeth,  N.  J. — Curbing  and  repaving 
of  Elizabeth  Avenue,  First,  South,  Broad. 
-Madison.  Chilton,  South.  Mary  and  Elm 
Streets  at  a  cost  of  $100,000  Is  under  con- 
sideration. Address  John  P.  Kenan.  Clerk 
Board  Public  Workg. 

Qlen  Ridge,  N.  J. — Borough  Council 
Plans  paving  with  concrete  about  IMOO 
ft.  of  roadway  from  East  Orange  to  Bay 
Avenue.    Address  Borough  Clerk. 

Morristown,  N.  J. — Board  of  Freehold- 
ers have  Issued  $66,000  bonds  for  road 
improvements. 

Harrisburg,  Pa. — Agreement  reached  be- 
tween State  Highway  Department  and 
the  Pennsylvania  R.R.  to  build  a  road 
from  Speeceville,  Pa.,  to  Clark's  Ferry,  a 
distance  of  4  miles,  to  replace  present 
narrow  road  between  railroad  and  the 
Susquehanna  River. 

Commission  authorized  paving  with  as- 
phalt on  various  streets,  including  Cum- 
berland, Mav.  Snow  and  other  streets.  In 
all  11,733  sg.  yd.,  and  6.321  lin.  ft.  curbing. 
M.   B.  Cowden,  City  Engr. 

Hydetown,  Pa. — Borough  Council  decid- 
ed to  construct  about  a  mile  of  brick  road. 
16  ft.  wide  from  end  ol  macadam  highway 
this  side  of  cemetery  on  Hydelown  Road, 
through  village  of  Hydetown  to  Fleming 
crossing.     Address  Borough  Clerk. 

Manhelm,  Pa. — Borough  Council  plans 
paving  with  concrete  portions  of  Clark, 
Grant,  Prussian  and  Sixth  Streets.  Esti- 
mated cost  $20,000.     Address  Borough  Clk. 

Pittsburgh,  Pa.^<;ommis8ioners  of  Al- 
leghany and  Washington  Counties  appro- 
priated $23,000  and  $18,000  respectively 
toward  hard-surfacing  highway  from 
Wheeling,  W.  Va..  to  Pittsburgh.  Esti- 
mated cost  $175,000.  State  Highway  Com- 
mission, Harrisburg,  to  bear  remainder  of 
cost. 

Washington,  D.  C.  —  Senate  passed 
Bankhead  good  roads  bill  to  spend  $86,- 
000,000  In  constructing  post  roads,  con- 
tingent on  an  equal  expenditure  by  the 
States.  Appropriation  for  $10,000,000  for 
roads  in  national  forests  is  Included. 

South  Boston,  Va.— Until  May  26,  by 
W.  L.  Penick.  Mayor,  for  14,000  to  20,000 
yds.  of  asphalt  concrete  pavement.  An- 
derson &  Christie.  Engrs.,  Charlotte,  N.  C. 

Beckley,  W.  Va. — Road  bonds  for  $286,- 
000  will  be  sold  June  1  by  J.  Smith,  Clerk 
County  Court. 

Fairmont,  W.  Va.— About  $650,000 
bonds  will  be  sold  in  Lincoln  District. 
Marion  County,  for  brick  concrete  and 
asphaltum  pavements,  on  concrete  foun- 
dation. A.  D.  Wilkinson,  Clerk  County 
Court.  Fairmont. 

KIngwood,  W.  Va. — Road  Improvements 
bonds  for  $164,000  will  be  sold  June  12,  by 
County  Court   (E.  C.   Everly,  Clerk). 

West  Virginia. — Clerk  of  County  Courts 
will  sell  bonds  as  follows: 

June  7,  $164,000  bonds  In  Preston  Coun- 
ty for  Kingwood  District.  Address  Clerk 
at  Kingwood. 

June  20,  $240,000  bonds  in  Rone  County 
for  Spenas  District.  Address  CHerk  at 
Spencer. 

Cocoa,  Fla. — Citizens  of  Cocoa-Rock- 
ledge  Indian  River  Road  District  voted 
$300,000  bonds  for  hard-surfacing  and 
widening  Dixie  highway  through  this  dis- 
trict. Address  Clerk  of  Cocoa-Rockledge 
Indian  River  District,  Cocoa. 

De  Land,  Fla. — Special  Road  and  Bridge 
Dist.  bonds  for  $250,000  will  be  sold  June 
12  by  Board  County  Commissioners 
(Samuel  D.  Jordan,  CHerk). 

Jennings,  La. — Election  to  be  held  May 
29  to  vote  $500,000  bonds  for  public  high- 
ways in  Jelterson  Davis  Parish. 

New  Orleans,  La. — Contracts  soon  to  be 
let  by  Highway  Department  of  the  Board 
of  State  Engineers  for  hard  surfacing  of 
63  miles  of  roads  In  De  Sota  Parish. 

Road  bonds  for  $150,000  for  building 
roads  in  Tangipahpa  Parish  will  be  sold 
July  1  by  Highway  Department  Board 
State   Engineer,    New   Orleans. 

Tribordeaux,  La. — Contract  soon  to  be 
let  by  Secretary  Police  Jury  for  12  miles 
of  gravel  roads. 

Clarksdale,  Miss. — County  has  voted 
$600,000  bonds  for  good  roads.  Address 
County  Clerk. 

Tennessee. — Following  counties  will  vote 
on  bond  issue  for  road  construction:  Obion 
County,  in  May.  on  issue  of  $500,000  to 
construct  160  miles  of  roads;  Humphreys 
County  to  issue  $200,000  bonds:  Henry 
Countv  election  in  August.  $250,000;  Har- 
din County,  June  3.  $100,000;  Morgan 
Countv  election  May  20.  $100,000  bonds  and 
Chester  County  $100,000  bonds. 

Burlington,  Ky. — Citizens  voted  $200,000 
road   bonds.     Address  County   Clerk. 

Covington,  Ky. — County  Commissioners 
sold  9150,000  road  bonds.  Address  County 
Clerk. 

Bucyrus,  Ohio. — ^Paving  bonds  for  $48,- 
920  will  be  sold  June  3  by  Otto  Felr'ng. 
County  Auditor. 

Cleveland,  Ohio. — Council  Committee  on 
Streets  has  approved  a  bond  issue  of  $3.- 
500,000,  election  to  be  held  in  August;  $2,- 
300,000  to  be  used  for  paving  and  street 
extensions  and  $1,200,000  for  revamping 
present  Superior  Avenue  Viaduct. 
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EiiclM.  Okie.— Pavins  bonds  (or  Ut.«M 
wflT  be  aoU  Juim  U  (or  paTinc  and  laylnc 
sMewalka  on  O >■■■■»■  Saaseau  Chippeira 
and  m.  nambcr  of  oumt  ttr««t*.  H.  8 
Duntofi.  Clk. 

Falrpart.  Ohto^ — Road  tmitrovenicnts 
boMte  for  »*C.«M  win  ba  aold  June  «  by 
W.    A-    Ciscmer. 

Jamaatown.  Ohio.— Pavlnc  bonda  (or 
(M.M*  wlU  be  aold  Mar  n  by  D.  K. 
BaUcty.  VUace  Ok. 

JaMHriea.  Ohio.— Pa  vine  bonda  (or  JM.- 
•M  'Win  be  aoid  June  llbr  County  Com- 
mtorioaara   (B.   E.   Bralnard.  Ok.). 

Uaea.  Ohio.  Btreet  Improvemenu  bonds 
(or  S1M.0M  win  be  aoU  June  &.  by  David 
U.  Rnpart.  Oty  Aud.    • 

Narwaed.  Ohio.— Paring  bonds  (or  (32.- 
MO  win  be  wld  Kay  Z2.  by  U.  P.  Brana. 
City  Aud. 

Braill.  Ind.— Contract  wUl  probably  tx- 
let  lata  In  May  by  County  Commiasion- 
an  for  conatructlns  a  1-mlIe  lC-(t.  wide 
brtdt  road  on  atone  and  concrete  base; 
aaMi— tad  eoat.  IO.0M. 

mehaMMl,  lad.— County  Conunisaioners 
awuaad  MtiUana  for  improving  with 
Boncrata  thraa  mllaa  of  National  Road. 
ttom  aaatam  boundary  line  o(  Center 
Ttownahlp  to  Benry  County  line.  Estl- 
i^tad  coat  IISO.OM.  Addreaa  County 
Clark. 

Tipton,  Ind. — It  la  propoaed  to  pave  witb 
either  concrete,  brick  or  asphalt  about 
'  yd.  on  MIU  Street  on  concrete 
eoat  *1B.M«.  J.  O.  BowUn. 
CKy  Ti^niinr:  John  Sman.  City  Clerk. 

Laka  Odaaaa.  Mich.— Citisens  voted 
nt.Mt  booda  for  Improving  three  blocks 
tt  atraetaL     Elvln  F.  Bradley.  Clerk. 


:  St.  Loula,  Ml. — Plana  completed  for 
DavlaB  with  brick  12.22S  sq.  yd.  on 
Twan»-thlrd  Street  and  refurfacinx  with 
brick  a.IM  sq.  yd.  on  Missouri  Avenue. 

Milan,  IIU— VlUace  Board  haa  paaaed  or- 
dinance providins  (or  *  mllea  o(  cement 
walka.  aatlmatod  to  coat  (24,000.  Charle« 
S.  Tbonpaon.  Prea. 

MarllM,  IIL— It  la  propoaed  to  pave 
oa  OaeDnd  Stroat.  Oacend  and  SUtb  Ave- 
anaa.  In  an  aboirt  UJItt  sq.  yd.,  with  brick 
bloeka  on  4  In.  concrete  (oundatlon  with 
H.Mt  Hn.  ft.  concrete  combined  curb. 
Coat  tUt.000.  Contract  will  be  let  about 
Jnaa  L  Edward  O.  HUla.  Designer  Engi- 
neer, Pulton. 

Hurlay,  Wla. — County  Commlrsloners 
win  bond  county  (or  tM.OOO  (or  State 
hichway    roads.      Addreaa   County   Clerk. 

MHwaiakaa.  Wla.— Bonda  (or  (300.000 
win  ba  aoid  taay  IS  by  PnbUc  Debt  Com- 
mlaaton  for  Lake  Shore  Drive. 

Britt.  Iowa.- Laying  about  SO.OOO  yd.  of 
pavlnc  and  lO.OOO  Un.  ft.  combined  curb 
and  cutter  or  curb  contemplated  here. 
Tbeodiore  8.  De  Lay,  o(  Creston.  Conault- 
ing  Engineer. 

Lnvama.  Minn. — The  City  has  ordered 
M  Macks  of  granite  curbing.  Address  City 
Clerk: 

Minneapolis,  Minn. — The  proposed  road- 
waiy  around  Lake  Calhoun,  Including  Lake 
Calboao  Boolavard.  requiring  SO.OOO  sq. 
yd.,  and  South  Bay  Drive,  requiring  24,000 
aq.  yd.,  and  4S.M0  Un.  (t.  concrete  curb- 
ing. WUl  ba  oonatraetad  by  (orce  account 
except  dredging,  which  will  be  let  in  (all 
arork  for  UfT.  Paving  aaphaltic  concrete. 
A.  C.  Oodward.  Park  Engineer.  400  City 
Han. 

•t.  Paul,  Minn, — Ramsey  County  will 
apand  (IM.OM  bonda  (or  Improving  prca- 
eat  roada  and  conatructing  new  roads. 


City,    Kan.— L.    H.    Ellis,    En- 
Park    Board,    eatlmates    cost    of 
mLrtrng  Aixaatlna  Drive  l4  mllaa  witb  aa- 
phalSe  eoMrata  at  (M,«oC 

Oaaaka.  Nafe^— Sea  "Sawerace  and  Sew- 
aga  DIapoaal  " 

Anmeun4m,  Mont. — ^It  Is  propoaed  to  pave 
Main.  HIekorr  and  Bast  Park  streets.  In 
att  about  «T,«M  wq.  yd.,  with  aaphaltic 
eaoorata  on  hot  mix  baae.  W.  B.  VeaUI. 
Jr..  Englaaar,  Anaoooda.  Addreaa  City 
Clerk. 

Oraat  Falla.  MonC— aty  Council  adapt- 
ed reaolutlons  (or  paving  wttb  bltuUthlc 
Fifth   Avenue  and  croaa  atreaU  between 


Kansas  City,  Mo.-Contracts  sop"  »o)>« 
let  by  city  for  pavlnit  Eighteenth  Street. 
from  Grand  to  Woodland  Streets.  16  blocKs 
.".nd  McGee  Street,  from  Fifteenth  to 
Twentieth  Streets.  .\>ldr«»s  Commissioner 
PubUc  Works. 

Morrimon,  Ark.— Contract  wiU  be  let 
about  July  for  pavlnit  Railway  Avenue  and 
Church  Street,  material  not  decided  upon. 
Clifton  Moose.  City  Clerk. 

Angleton,  Tex.— The  Attorney-General 
at  Austin  approved  Issue  of  (22.500  bonds 
(or  Brasoria  County  Road  Pist.  No.  19. 
Address   County   Clerk.  „ 

Contract  will  soon  be  awarded  by  Coun- 
ty Commissioners  for  paving  with  gravel 
»  miles  of  Chocolate  Bayou  Road  from 
eitd  of  present  terminus  to  county  line. 
BlUmated  cost  (2S.0O0.  Address  County 
Clerk. 

Brenham,  Tex.— Election  will  probably 
be  held  to  vote  (300.000  bonds  (or  con- 
structing roads  around  Brenham  Precinct. 
Address  the  Mayor. 

El  Paso,  Tex. — Commissioners'  Cburt 
has  voted  (200.000  bonds  for  completing 
upper  valley  road  to  Anthony  and  lower 
valley  road  to  Fabens.  .\drian  Pool. 
County  Judge. 

Franklin,  Tex.— Road  bonds  for  (46.000. 
for  Justice  Precinct  No.  8,  Robertson 
County,  have  been  sold  by  Commissioners 
Court.     Address  County  Clerk. 

Honey  Orove,  Tex. — Election  to  be  held 
June  S  to  vote  $35,000  bonds  for  construct- 
ing roads  In  Mulberry  and  Ravenna  Dlst. 
Address  Mayor. 

Waxahschle,  Tex. — City  Council  voted 
to  i>nve  one  mile  of  streets  in  residential 
district.  Including  Monroe,  Water  and  Fer- 
ris Avenues. 

Everett,  Wash. — City  Council  plans  pav- 
ing with  one-course  concrete,  SO  ft.  wide. 
Cedar  Street,  from  Hewitt  to  Pacific 
Streets.  Hans  Mumm,  Jr..  City  Engi- 
neer. 

Ilwaco,  Wash. — Contract  will  soon  be 
awarded  bv  Cltv  Council  for  pavins  First 
Street.  Estimated  cost  (14,000.  G.  G.  Hall. 
Engineer. 

Vancouver,  Wash.^County  Commission- 
ers plan  Improving  this  summer  roads  at 
Camas  and  LaCenter.  Cost.  (30,000.  Ad- 
dress County  Clerk,   Vancouver. 

Portland,  Ore.— PhlUp  Dater,  City  En- 
gineer, filed  plans  with  City  Council  for 
macadamizing  Schuyler  Aven\ie  and  pav- 
ing Bast  Gllsan  Street;  cost  (37.000.  A.  L. 
Barbur,  City  Auditor. 

Arcadia,  Cal. — City  Trustees  consider- 
ing purchase  of  a  road  roller,  grader  and 
scarifier.     Charles  Grimes,  City  Engineer. 

Bakersfleld,  Cal. — HiKhway  bonds  for 
(500.000  will  be  sold  June  9  by  Board  of 
Supervisors. 

Fresno,  Cal. — County  Hluhway  Com- 
mission (W.  S.  Farley.  Chief  Enejneer) 
has  i*ecommended  to  the  Board  a  (3.600.- 
000  bond  Issue  for  441  miles  of  highways 
aa  follows:  (2.692,730  for  235  miles  of 
5-in.  base  and  asphaltlc  surface  roads  16 
ft.  wide.  (540.000  for  108  miles  of  Rravel 
base  roads,  and  (40,000  for  gradlne:  and 
repairing  mountain  roads,  and  (200,000 
for  bridges  and  culverts. 

Redwood  City,  Csl.— About  (45.000  will 
be  spent  for  street  Improvements.  Ad- 
dress City  Clerk. 

San  Diego,  Cal. — It  is  propoaed  to  pave 
portions  of  I.AureI  and  Plr  Streets  with 
asphalt  on  concrete  base.  George  Crom- 
well. Cltv  Hall.  Engineer:  Allen  H. 
Wright.  City  aerk. 

St.  Foye,  Que. — Contract  soon  to  be  let 
by  P.  N.  RobltaHle,  St  Foye.  for  (16.000 
concrete  walks  and  (100.000  for  macadam 
roadways. 


CedarvMIe,  Ohio.— Until  June  7,  by  J. 
W  Johnson,  Village  Clerk,  for  4000  sq. 
yd"  paving  on  Main  Street.  Bids  will  be 
considered  on  brick,  wood  block,  sheet 
asphalt,  asphaitic  concrete,  water-bound 
macadam,  and  tar-bound  macadam.  J. 
P.  Shumaker,  Engineer,  Xenia. 
$16,810. 

Cincinnati,     Ohio.— Until     May     26,     by 
„-   ,.     T->«„o,.,        Board      County      Commissioners      (Albert 
Buffalo,  N.  V.-Until  May  27.  by  Depan-     ^oard     L.ou^j^      ^^^  resurfacing  Varner 
ment   Public   Works    (Arthur  W.    Kreim  Walnut    Creek    Roads  jn   Co- 

heder.     Comr.).    for    pavinf    Potions    oi     Koa^.^  Township,  and  North  _Bend.  Road 


PoS;;?^??eJ^-B^i^«S%BI 
«^'^'°'-  ^a^iiTboursinS-r '^•V'-^c": 


streets.  In 


streets,  m  au  """"'"•,,  ^iVi  "un     ft.    ce- 
^^r  s%e^a\.%^o"g'e\^hef;|l?h""manholes, 


"c."' Totafsecurity  "(103.400. 


Ulman. 
streets. 


West 


Ferry,     Ferry    and    other 


Ftrat  and  Saootid  allays  north,  from  prea- 
airt  taminiia  of  pavement  at  Ninth  Street 
ta  waat  side  of  Fifteenth  Straet:  estimated 


eoat  U»JU» 

HMana.  Mont.  —  City  Commissioners 
paand  reaoiatlona  authorising  construc- 
tlea  at  caoiant  walks,  curtw,  etc..  In 
Broadway  Diatrict.  Batlmated  cost  410,- 
SM.    Addreaa  City  Cltrk. 

Oraenvllla,  Mo.— Cttixena  voted  (200,«00 
bonds  for  constructing.  Imptj^ving  and 
maintaining  pabUc  roaito.  bridga*  and  cul- 
varta  in  tba  county.  Addreaa  Chairman 
Bond  Commlttaa. 

Iiidspindiwtn.  Me.— AUen  C.  Bouttaem. 
County  Bnglneer,  la  preparing  spaeiflca- 
tlons  and  aatlmatea  (or  macadamizing 
Kentucky  Avenue  a  diatance  of  1%  mllea. 

Jeplin,  Mo.^ — Property  owners  petitioned 
(or  paving  Main  Btreet  from  Tenth  to 
Twentieth  BtreeU  with  Nattoiml  pave- 
ment.    Address  City  Clerk. 


BIDS    DESIRED. 

Portland,  Me. — Reported  desired  until 
June  2.  by  B:  Bradbury,  Jr.,  Comr.  Pub. 
Wks.,  (or  paving  Stevens  and  Allen  ave- 
nues, and  North  Street,  with  Hassam 
bico-mac  pavement. 

Buffalo,  N.  H.— Until  May  23.  by  Alon- 
zo  a.  Hinckley.  C\k.  Board  County  Su- 
pervlaora,  (or  constructing  county  roade 
No.  6.  Lake  Street  Road,  No.  8.  Alden 
Murray's  Comers  Road,  No.  7.  Waverly 
Street  Road. 

Maasachusatts.— Until  Hay  23.  by  SUte 
Highway  Commission  (William  D.  Sohier, 
Chain.).  Boston,  for  constructing  13,800 
(t.  road  In  towns  o(  Maahpee  ana  Barn- 
stable: also  4200  (t  In  town  of  Methuen. 

Salisbury,  Maaa.— Until  May  23,  by 
State  Highway  Commission  (Wm.  D.  So- 
hier. Chmn.).  Boston,  for  constructing 
10,(00  ft.  In  length.  In  town  of  Salisbury. 

OroenwIch,  Conn. — Until  May  21  by 
Town  Highway  Commission  for  4(,60O  sq. 
yd.  reinforced  concrete  pavement,  adver- 
tised in  Engineering  Record. 


Albany,  N.  Y.— Until  June  6,  by  State 
Commission  of  Highways.  56  Lancaster 
Street.  Albany  fEdwin  Duffey.  Commis- 
sioner), for  constructing  various  high- 
ways and  repairs  of  highways,  and  until 
June  7  (or  similar  work,  advertised  in 
Engineering    Re'-ord. 


Bloomfield.  N.  J.-Until  June  6,  by  I^y- 

l-n^a^  S-i.m"b^^'^if''s'?Ie"wSk^'.  Kh^w?^ 
curbing,  guttering,  etc. 

Haekenaack,  N.  J.— Until  June  5,  by  Bd. 
Ch""n'FY*eeMers,  for  road  machmery. 
advertised    in    Engmeering   Record. 

Newark,  N.  J.— Until  May  22,  by  Com- 
mltte*  of  Roads  and  Assessments  and 
Speedways  of  the  ^  Board  Chosen  FYee- 
holders,  for  furnlshlnB  and  lay'nS  1""^" 
000  sq.  yd.  more  or  less  liquid  asphalt. 
Fred.  A.  Relmer,  Co.  Engr. 

Tenafly,  N.  J.— Until  May  24  by  Mayor 
and  Council  (or  resurfacing  portions  of 
various  roads  and  streets  '"  Bo^migh  wUh 
hot  asphalt  binder.  E.  Stanley  ClarKe, 
Chmn.  Road  Committee. 

Union  Hill,  N.  J.— Until  June  5,  by  City 
Council,  for  repavlng  eight  entire  streets 
with  asphalt. 

Pittsburgh,  Pa.— Until  May  26  by  John 
P  Moore,  Co.  ControUer,  for  creosoted 
wood  block  floors  and  other  rePa'rs  on 
following  bridges.  Bull  Creek,  Little  Bull 
Creek,  Chartlers  Creek,  Deer  Creek,  Kel- 
leys  Run  and  numerous  other  bridges 
through  the  county. 

Reading,  Pa.— Until  May  24,  by  City 
Clerk,  for  paving  and  appurtenances  on 
various  streets.  In  all  about  3020  sq.  yd. 
wood  block  paving  on  concrete  base,  7370 
sq.  yd.  vltr.  block  paving  on  concrete 
base  33,700  sq.  yd.  asphalt  paving  on  con- 
crete base.  11,300  sq.  yd.  resurfacing  with 
sheet  asphalt  on  concrete  base,  8000  sq. 
yd.  repairs  to  sheet  asphalt,  etc. 

Baltimore,  Md.— Until  May  24  by  Board 
of  Awards  for  grading  and  paving  with 
cement  a  number  of  alleys. 

Eastviiie,  W.  Va.— Until  May  24,  by 
Eastville  Dist.  Road  Board,  at  office  of 
County  Clk.,  for  grading  and  surfacing 
with  sand  clav  about  13.4  miles  of  rojd. 
Mack  Galbreath,  Engr.,  EastvlUe. 

KIngwood,  W.  Va.— By  County  Court  of 
Preston  County,  for  about  32  miles  of  con- 
crete and  macadam  road  in  Portland  Dis- 
trict, 18  miles  in  KIngwood  District. 
Richard  R.  Feller,  Terra  Alta,  W.  Va., 
District  Engineer. 

Bakersvllie,  N.  C. — Repored  desired  un- 
til May  22,  by  County  Commissioners,  to 
construct  macadam  roads  from  Toccane 
via  Bakersvllie  to  about  %  mile  east  of 
Bakersvllie,  a  distance  of  4  miles,  includ- 
ing grading,  ditches,  etc. 

Dunn,  N.  0. — Until  June  13,  by  Mayor 
and  Board  of  Aldermen,  for  street  im- 
provements, advertised  in  Engineering 
Record.  Gilbert  C.  White,  Engineer,  Dur- 
ham, N.  C. 

Tallahassee,  Fia.— Until  June  8,  by 
Board  County  Commissioners  (J.  C. 
Moore,  Chmn.),  for  constructing  the 
Chalres  and  Capitola  Bainbrldge  or  Span- 
ish Trail  and  Jackson  BVufts  Roads,  to 
consist  of  approximately  ^1,387  cu.  yd. 
ezcav.,  33  miles  sand  clay  roads  and  1670 
Un.  ft.  12  to  36-in.  drains. 

Birmingham,  Ala.— Until  May  30,  by 
City  Commission,  for  paving  CHairmont 
Avenue  and  Forty-second  Street,  esti- 
mated cost  $28,000.  Bids  will  be  received 
on  bitulithic  and  asphalt  and  includes 
7300  cu.  yd.  excav.,  4720  Un.  ft.  cement 
combined  curb  and  gutter,  12,700  sq.  yd. 
paving,  18  new  Inlets,  etc.  JuUan  Ken- 
drlck.  City  Engineer. 

New  Orleans,  La.— Until  June  5  by 
Highway  Department  of  the  Board  of 
State  Engineers  (or  constructing  13.4 
miles  of  gravel  road  in  Bossier  Parish. 

Charleston,  Miss.— Reported  desired  un- 
sired  until  June  5.  by  Board  County  Su- 
pervisors (D.  S.  Henderson,  Clk.),  for  con- 
structing 1%  miles  of  road. 

Greenwood,  Ml««.— Until  July  10,  bv 
Board  County  Supervisors  (A.  R.  Bew. 
Clk.),  for  constructing  100  to  140  miles  of 
hard-surface  road. 

Nashville,  Tenn. — Until  May  22,  by 
State  Highway  Dept.,  405  Seventh  Ave- 
nut,  for  purchase  and  delivery  of  bitumin- 
ous material  f.o.b.  tank  cars,  with  special 
heater  attachment,  separately  for  Sec 
No.   1,  Memphis.  Shelby  County;  Sec.  No. 

2,  Jackson,    Madison    '  •  unty;    Sec.    No. 

3,  Nashville,   Davidson  County;   Sec    No 

4,  Chattanooga,  Hamilton  County,  and 
Sec.  No.  6,  Knozville,  Knox  County,  ap- 
proximately 500,000  gal.  A.  M,  Nelson, 
Engineer,  405  Seventh  Avenue,  Nashville, 

Akron,  Ohio,— Until  May  23  by  County 
Commissioners  for  Improving  Richfield 
Road,  Section  2,  a  distance  of  2.69  miles. 
U.  G.  High,  County  Auditor. 

Armstrong    Mills,    Ohio.— Reported    de- 
sired, (Until  May  28,  by  N.  K,  Pugh    Clk 
Washington    Township,    for   gradfng    and 
macadamizing    or     graveling    or    paving 
with  brick  one  mile  of  highway. 


.n  'Springfield     Township,     West     Miami 
River  Road  in  Whitewater  Township. 

Cleveland,  Ohio.— Until  May  24,  by 
Board  County  Commissioners  (E.  G. 
Krause,  Clerk),  (or  improving  Euclid  Ave- 
nue from  center  line  of  Doan  Street  to 
easterly  line  in  Bast  Cleveland.  Also 
separate  bids  for  improving  Euclid  Ave- 
nue from  westerly  line  of  East  Cleveland 
to  center  line  of  Doan  Street.  W.  A. 
Stinchcorab,  County  Surveyor. 

Dayton,  Ohio. — UntH  May  25,  by  Direc- 
tor Public  Service,  James  E.  Barlow, 
Secy.,  for  paving  on  portions  of  Arbor 
Avenue,  Germantown,  and  a  number  of 
other  streets.  F.  O.  Eichelberger,  City 
Engr. 

Eaton,  Ohio. — Until  June  14,  by  Earl 
Dalrymple,  Village  Clerk,  for  approxi- 
mately 40,000  sq.  yd.  paving,  advertised 
in  Engineering  Record.  A.  L.  Reld,  Vil- 
lage Engineer. 

Greenfieid,  Ohio. — Reported  desired  until 
June  15,  for  brick  and  macadam  pave- 
ment. Probable  cost  $25,000.  E.  M.  Con- 
nor, City  Clk. 

Lima,  Ohio. — Reported  desired  until 
May  22,  by  Ray  John,  Clerk  County  Coni- 
missioners,  for  repairing  St.  Johns  Road. 
Lima-Findlay  Road  and  High  Street  road 
with    crushed    stone. 

Steubenviile,  Ohio. — Reported  desired, 
until  June  3,  for  paving  Spring  Avenue, 
Slack  Street  and  aUeys  between  Ridge 
and  Maryland  Avenues,  in  all  about  4540 
sq.  yds.  brick  paving  on  concrete  founda- 
tion, together  with  cement  walks,  etc. 
Probable  cost.  $12,148. 


I 


Wooster,  Ohio. — Until  May  31,  by  Max 
Bloomberg,  Dir.  Public  Service,  tor  fur- 
nishing material,  curbing,  draining  and 
paving  with  brick  South  Beaver  Street 
and  Madison  Avenue. 

Youngstown,  Ohio. — Reported  desired 
until  May  22,  for  14,220  ft.  slag  macadam. 
F.  H.  Vogan,  Clerk  County  Commis- 
sioners. 

Until  Mav  25,  by  Director  Public  Service 
(Daniel  J.  Jones,  Clk.),  for  paving  on  por- 
tions of  Fairview,  Hillsdale  and  Florist 
Avenues  and  Market  Street;  also  for  con- 
structing sewer  on  Taft  Avenue. 

Indiana. — By  County  Commissioners  for 
constructing  roads  as  follows: 

Until  May  27: 

SuUlvan,  11,027  ft.  concrete  road.  Ham- 
ilton Township.     F.   M.   Daniels,  Co.  Aud. 

Until  June  5: 

Vernon,  constructing  stone  road  in 
Geneva  Township.  G.  J.  Bernhart,  Co. 
Aud.  .     „, 

Salem,  concrete  and  gravel  road  in  Blue 
River  Township,  macadam  and  brick 
gravel  road  in  Brown  Township.  Ira  H. 
Rutherford,  Co.  Aud. 

Portland,  stone  road  in  Beaver  Creek 
Township.     John  Bonifas,  Co.   Aud. 

Newport,  three  paved  roads  In  Clinton 
Township.     Roy  Slater,  Co.  Aud. 

Cannelton,  macadam  road  in  Tobin 
Township.     M.  C.  Conway,  Co.  Aud. 

Scottsburg,  2.85  miles  gravel  road  In 
Vienna  Township.  Robert  Blunt,  Co. 
Aud. 

UntU  June  6:  „ 

Goshen,  brick  roads  in  Jackson  Town- 
ship.    A.  R.  Bemenderfer.  Co.  Aud. 

Montlcello,  rock  road,  Union  Township. 
A.  G.  Fisher.  Co.  Aud. 

BoonvlUe,  rock  road  in  Boon  Township. 
Gaines  H.  Bass,  Co.  Aud. 

Rensselaer,  stone  road  in  Keener  Town- 
ship.    Joseph  P.  Hammond,  Co.  Aud. 

Bloomington,  stone  roads  in  Blooming- 
ton  and  Prairies  Townships.  W.  F.  Kln- 
ser,  Co.  Aud. 

Until  June  7:  ^    ,     r  it, 

ShelbyviUe,  crushed  stone  road,  in  Liio- 
erty    Township.       Frank    W.    Fagel.    Lo. 

Columbia  City,  gravel  and  stone  roaj,'" 
Washington  Township.  Thomas  A.  Mc- 
Laughlin, Co.  Aud.  ,    „„„„ 

Lafayette,  2.56  miles  gravel  r°a^',xKf,"i 
Township,  and  2.97  miles  m  Wayne 
Township.     C.   W.  Baxter,  Co.  Aud. 

Rushvllle,  Ind.— Reported  desired  until 
May  26,  for  oiling  city  streets.  Address 
City  Clk. 

Vlncennes,  Ind.— Until  June  6,  by  W. 
H.  Reel,  County  Engineer,  for  Ewlng. 
Simpson  and  CantweU  concrete  roads.  7b.- 
136  sq.  yd.  paving  and  grading,  estimated 
cost  $130,000,  advertised  in  Engineering 
Record. 

Escanaba,  Mich.— Until  June  1,  by 
County  Road  Commissioners,  at  703  L-uo- 
ington  Street,  (or  grading  and  ditching 
the  Lathrop  Trunk  from  Beaver  Cross- 
ing to  County  Line,  a  distance  of  14 
miles,  grading,  ditching  and  macadamiz- 
ing Brampton  to  Beaver  Crossing,  a  ms- . 
tance  of  5  m^es;  work  to  be  complete  in 
1916;  macadimlzing  from  Brampton  to 
County  Un-:,  a  distance  of  19  miles;  work 
to  be  complete  in  1918.  Bids  for  grading 
and  dltcl-  .ng  must  be  separate  from  mac- 
adam,    "i.  P.  Mason,  County  Engineer. 
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Jackson,  Mich.— Until  May  26,  by  City 
Commission,  for  paving  on  portions  of 
Greenwood  Avenue  in  ali  about  19,158  sq. 
yds.  with  either  brick  sand  cushion,  sheet 
asphalt  or  asphalt  concrete.  McBridge 
Street,  2471  sq.  yds.  with  asphalt  con- 
crete: Harwood  Street,  3106  sq.  yds.  with 
asphalt  concrete,  and  Washington  Trail 
and  Pearl  Street,  8161  sq.  yds.  with  brick 
on  sand  cushion.  A.  W.  D.  Hall,  City 
Engr. 

Adeline,  III. — Reported  desired  until  May 
2t!,  by  James  F.  Harrison,  Town  Clerk, 
for  10  miles  waterbound  macadam  roads 
in  Lee  River  Township,  in  all  about 
16,000   cu.    yd. 

Decatur,  III. — Reported  desired  until 
June  1,  for  paving  several  streets  with 
brick.     P.  T.  Hicks,  City  Engr. 

Illinois.— Until  May  24  by  State  Highway 
Commission,  Springfield,  for  constructing 
road  as  follows: 

Breese,  Clinton  County,  Section  B,  13,- 
500  ft.  oiled  earth.  Engineer's  estimate 
»5,529. 

Trenton,  Clinton  County,  Section  C, 
oiled  earth,  9203  ft.  Engineer's  estimate 
$S,5S5. 

Crawford  County,  Section  C,  2200  ft. 
concrete  flat  rock.  Engineer's  estimate 
$7,155. 

Henderson.  Knox  County,  Section  B, 
oiled  earth,  36,615  ft.  Engineer's  estimate 
$18,007. 

Lake  Villa,  Lake  County,  Section  B, 
concrete,  5040  ft.  Engineer's  estimate 
$12,659. 

Waukegan,  Lake  County,  Section  C, 
2275  ft.  concrete.  Engineer's  estimate 
$4,740. 

Sparlan.  Marshall  County,  Section  D, 
oiled  earth,  24,043  ft.  Engineer's  estimate 
$11,430. 

McNabb,  Putman  County,  Section  C, 
1750  ft.  gravel.     Engineer's  estimate  $2,531. 

Monmouth,  Warren  County,  Section  C, 
2008  ft.  brick.     Engineer's  estimate  $4,920. 

-  Marshall,  III.— Until  May  22,  by  Board 
Local  Improvement,  for  23,460  sq.  yd. 
yitr.  brick  pavement,  monolithic  con- 
struction, and  10,130  ft.  conorets  curb 
and  gutter. 

Polo,  III. — Reported  desired  until  May 
25,  by  Albert  Sweet,  Town  Clerk,  for  8 
miles  of  macadam  road  in  Pine  Creek 
Township,    in   ali  about   12,800  cu.  yd. 

Neenah,  Wis. — Reported  desired  until 
June  2  by  Board  Public  Works  (H.  S. 
Zemlock,  Clk.)  for  paving  with  brick  as- 
phalt, or  reinforced  concrete,  Nlcolet 
Avenue  and  Ninth  Street. 

Superior,  Wis. — Reported  desired,  until 
May  29,  by  Board  Public  Works,  for  pav- 
ing on  North  Twenty-first  and  North 
Twenty-fourth  Streets.  Bids  on  sheet 
asphalt,  reinforced  concrete  or  brick. 

Centervllle,  Iowa.  —  Reported  desired 
until  May  23  for  paving  15,500  sq.  yd. 
paving,  10,800  Un.  ft.  curb,  etc.  Bids 
asked  on  bitulithic,  asphalt,  concrete  and 
cement.     P.  M.  Black,  City  Clk. 

Kearney,  Iowa. — Reported  desired  until 
May  24  for  paving  Dists.  Nos.  9  and  14. 
T,  N.  Hartzell,  City  Clk. 

Knoxvllle,  Iowa. — Until  May  2S,  for 
15,500  sq.  yd.  paving  and  10,800  ft.  curb. 
P.  N.  Black,  City  Clerk;  W.  G.  Hall, 
Centervllle,    Iowa,    Engineer. 

Minneapolis,  Minn.  —  Reported  desired 
until  May  26  by  Co.  Comrs.  concrete  pav- 
ing in  village  of  Wayzata,  Robbinsdale, 
and  Edina.    Al.  P.  Erickson,  Co.  Aud. 

Atchison,  Kan.— Until  May  23  by  County 
Clerk  for  building  2%  miles  of  hard  sur- 
faced highway  on  which  alternate  pro- 
posals will  be  received  on  macadam  and 
concrete:  also  for  grading  2  miles  of  road- 
way by  moving  approximately  10,000  cu. 
yd.  excav.:  also  for  building  a  reinforced 
concrete  bridge,  2D-ft.  span,  16-ft.  road- 
way, and  a  steel  bridge,  100-ft.  span,  ap- 
proaches 25  ft.  in  length.  S.  K.  McCrary, 
Bridge  Engineer  and  Road  Commissioner. 

Lincoln,  Neb. — Reported  desired  until 
May  27,  for  grading  and  paving  with  ver- 
tical brick  or  asphalt  concrete  in  Dlst. 
No.  12. 

Omaha,  Neb. — Reported  desired  until 
May  23  by  T.  J.  O'Connor,  City  Clerk,  for 
paving  with  either  asphalt,  stone,  vitr. 
brick,  vitr.  block,  artificial  stone,  wood 
block,  etc.,  In  various  street  Improve- 
ment districts. 

Paplllion,  Neb. — Reported  desired  until 
June  6  for  constructing  concrete  side- 
walks, culverts,  etc.,  for  year.  George  F. 
Oliver,  Village  Clk. 

Larlmore,  N.  D. — Reported  desired  until 
June  5  for  constructing  sidewalks  and 
curbs  for  year  1916.  E.  McKenna,  City 
Aud. 

Billings,  Mont. — Until  June  6  by  E.  M. 
Snickinburger,  City  Kngineer,  for  10,000 
sq.  yd.  paving  on  N.  Thirtieth  Street. 

Kansas  City,  Mo.— Until  May  23,  by 
Board  Public  Works  (J.  Pearce  Kane, 
Secy.),  for  furnishing  material  and  paving 
with  concrete  and  creosoted  block,  por- 
tions of  Twenty-fourth  Street,  Jackson 
Avenue,   Walnut  and  othe^_  streets. 

Beaumont,  Tex. — Reporte(S„deslred,  un- 
til May  24.  by  R.  J.  Barry,  Go.  Aud.,  for 
repairing  10  to  18  miles  of  highway  con- 


necting Beaumont  and  Port  Arthur.  Sur- 
facing may  be  of  reinforced  concrete, 
bitulithic  or  rock  asphalt.  George  W. 
White,  Co.  Engr. 

Galveston,  Tex. — Until  May  25,  by  city, 
for  laying  vitr.  brick  or  wood  block  pav- 
ing on  Thirty-seventh  Street  from  Ave- 
nue B  to  Avenue  F:  estimated  cost, 
$17,484:  and  on  Avenue  H  from  Thirty- 
fifth  and  Forty-sixth  Streets,  and  on 
Thirty-fifth  Street  from  Avenue  F  to 
Avenue  H:  estimated  cost,  $54,465. 

TImpson,  Tex. — Until  May  29,  by  City 
for  60,000  sq.  ft.  standard  cement  side- 
walk. Henry  E.  Elrod,  Engr.,  South- 
western Building,  Dallas.  B.  J.  Haw- 
thorn, Mayor. 

Klefer,  Okla.— Until  June  8.  by  P.  J. 
Tuttle,  Township  Clerk,  for  furnishing 
material  and  constructing  approximately 
20  miles  macadam  roads  and  concrete 
culverts  for  same:  approximately  60,000 
cu.  yd.  excav.  and  embankment,  and 
33,000  cu.  yd.  crushed  limestone.  Chas. 
E  Hagerty,  Consulting  Engineer,  301  Mid 
Continent  Building,  Muskogee. 

Ft.  Collins,  Colo.— Until  May  29,  by  Ray 
Baxter,  City  Clerk,  for  paving  in  College 
Avenue  Improvement  District  No.  2,  and 
La  Porte  Improvement  District  No.  3,  ad- 
vertised in  Engineering  Record.  Speci- 
fications on  file  in  New  York  office  of  En- 
gineering Record.  Frank  P.  Coeder,  City 
Engineer. 

Glenwood  Springs,  Col. — Reported  de- 
sired, until  June  8,  by  C.  L.  Hubbard,  Co. 
Clk.,  for  constructing  about  4%  miles  of 
highway.  P.  G.  Thurmond,  Engr.,  Rifie, 
Col. 

Blaine,  Wash. — Reported  desired  until 
June  5,  by  E.  P.  Pruner,  City  Clk.,  for 
paving  a  number  of  streets  with  either 
concrete  (one  ond  two  course)  or  asphalt. 
Probable  cost  $18,000.  J.  C.  Hills,  City 
Engr. 

Dayton,  Wash. — Reported  desired  until 
May  27,  J.  F.  Clancy,  Co.  Aud.,  for  con- 
3structing  5  miles  Permanent  Road  No. 
2A,  from  Columbia  School  to  Walla  Walla 
County  line.    F.  W.  Guernsey,  Co.  Engr. 

South  Bend,  Wash. — Reported  desired 
until  June  6,  by  W.  E.  Levering,  Co.  Aud., 
for  constructing  Permanent  Highway  No. 
5A,  between  South  Bend  and  Raymond, 
consisting  of  clearing,  grubbing,  draining, 
constructing  a  675  ft.  retaining  wall,  re- 
inforced concrete  4800  ft.  one-course  con- 
crete pavement,  etc.,  also  grading,  drain- 
ing, etc..  State  Road  No.  20,  North  Ray- 
mond.    Charles  B.  MIns,  Co.  Engr. 

Tacoma,  Wash. — Reported  desired  until 
May  23,  by  County  Commissioners,  for 
3  miles  of  road. 

Reported  desired  until  May  27,  by 
Thos.  N.  Morris,  County  Auditor,  for 
improving  Permanent  Highway  No.  8, 
a  distance  of  about  2  miles.  Work 
includes  grading,  paving  with  bitu- 
cret,  warrenlte,  bitulithic,  asphalt  or  con- 
crete or  wood  block. 

Watervllle,  Wash. — Reported  desired 
until  about  June  5,  by  D.  F.  Kinder, 
County  Auditor,  for  constructing  Perma- 
nent Highway  No.  4  east  from  Mans- 
field: 4^4  miles  road  will  be  surfaced  with 
hard  rock.  Cost  $20,000.  Robert  Foster, 
County  Engineer. 

Bakersfield,  Cat.— Until  June  8,  by 
Board  Supervisors  (F.  E.  Smith,  Clk.), 
for  grading,  concrete  paving  and  con- 
structing bridges  and  culverts  on  7.45 
miles  of  Division  6,  Section  2,  McKIttrick 
Maricopa  Road,  west  of  Taft. 

Riverside,  Cal. — Until  May  31,  by  County 
Highway  Commission,  for  concrete  paving 
on  Route  No.  12.  G.  M.  Pearson,  Chief 
Engr.,  Com'n;  Lester  S.  Moore,  Chief 
Clerk. 

Stockton,  Cal. — Reported  desired,  until 
June  6,  by  E.  D.  Graham,  Clk,  County 
Supervisors,  for  2%  miles  road  improve- 
ments. 

St.  Lamberts,  Que. — Reported  desired 
until  May  22  at  Town  Hall  (James  R. 
Beatty,  Secy,  and  Treas.)  for  paving 
Waterman  and  Bridge  Streets.  E.  Drink- 
water,  Town  Engr. 

PRICES  AND  LETTINGS. 
iflndicates  award  of  contract. 

^Boston,  Mass.— Contract  awarded  Cen- 
tral Construction  Co..  228  Southampton 
Street,  Roxbury,  at  $43,300,  for  repairing 
asphalt  and  bitulithic  pavements  (bids 
opened  May  8  by  Edward  F.  Murphy, 
Comr.  Public  W^orks).  W.  J.  McGlouchy, 
Supervisor  of  Contracts. 

-^Rhode  Island.— State  Board  of  Public 
Roads,  Providence,  awarded  contracts  as 
follows  for  bituminous  reconstruction 
(bids  opened  May  5): 

♦North  Kingston,  2.1  miles,  Ames  D. 
Bridges  Sons,  Hazardvllle,  Conn.,  $20,001 
(awarded  contract) :  Joseph  McCormick, 
Providence,  $20,377:  Lane  Construction 
Co.,  Meriden,  Mass.,  $22,087:  B.  E.  Savage, 
Worcester,  Mass.,  $23,992. 

♦Westerly,  1  mile,  A.  Vito  Construction 
Corporation,  Thompson,  Conn.,  $7,804 
(awarded  contract):  Ahem  Construction 
Co.,  Willlmantic,  Conn.,  $12,278. 

•Portsmouth.  1.1  miles,  Callan  Con- 
.stniction  Co.,  $15,970  (awarded  contract): 
Lane  Construction  Co..  Meriden,  Mass., 
$16,589. 

*East  Providence,  0.93  mile,  Joseph  Mc- 
Cormick, Providence,  $11,225  (awarded 
contract) ;  Oscar  W.  Hackle.  Providence, 
$12,278. 


♦Middletown,  1.75  miles,  Lane  Construc- 
structlon  Co.,  Meriden,  Mass.,  $28,245 
(awarded  contract). 

■A-Culberland,  2  miles,  P.  J.  Quinn,  $26,- 
182  (awarded  contract). 

♦Narragansett,  2.99  miles,  Charles  W. 
Towle,  $35,544  (awarded  contract):  Oscar 
W.  Rackle,  Providence,  $38,926. 

Cranston,  2  miles,  Oscar  W.  Rackle, 
Providence,  $21,578;  Lane  Construction 
Co.,  Meriden,  Mass.,  $21,864;  Joseph  Mc- 
Cormick, Providence,  $22,374;  B.  J.  Tracy, 
Derby,  Conn.,  $22,775  (award  pending). 

Johnston,  2  miles,  Oscar  W.  Rackle, 
Providence,  $25,914;  Joseph  McCormick, 
Providence,  $29,357;  Lane  Construction 
Co.,  Meriden,  Conn.,  $30,212  (award  pend- 
ing). 

♦Westerly,  R.  I. — Contract  awarded  by 
Town  Council  to  A.  Vlto  Construction  Cor- 
poration, Thompson,  Conn.,  for  bitumin- 
ous highway  between  this  town  and 
Watch  Hill  at  $39,624. 

♦Woonsocket,  R.  I. — Contracts  awarded 
by  Board  of  Aldermen  to  Warren  Bros., 
Boston,  Mass.,  for  bitulithic  on  Hamlet 
Street  at  $19,250,  and  for  compressed  con- 
crete with  granite  blocks  between  rails 
on  Blackstone  Street  to  Simpson  Bros. 
Corp.,  166  Devonshire  Street,  Boston, 
Mass.,  at  $10,143. 

♦New  Haven,  Conn. — Following  are  bids 
opened  recently  by  city  for  paving — (a) 
four  streets  with  sheet  asphalt  and  (b) 
resurfacing  three  streets  with  wood  block: 
C.  W.  Blakeslee  &  Sons  Co.,  New  Haven, 
(a)  $70,924  (awarded  contract),  (b)  $39,- 
312;  Union  Paving  Co.,  Schenectady,  N.  Y., 
(a)  $71,860,  (b)  $37,789  (awarded  contract); 
Edward  Tracy,  Derby,  (a)  $73,172. 

♦Connecticut  Hassan  Company  awarded 
contract  for  paving  certain  city  streets, 
at  $15,820;  Edward  Tracy  of  Derby,  to 
pave  two  streets  with  sheet  asphalt  for 
$11,932.  Union  Paving  Company,  Sche- 
nectadv.  N.  Y.,  laying  wooden  blocks  on 
two  streets  for  $8,593,  and  C.  W.  Blakeslee 
&  Sons  Company,  New  Haven,  paving  two 
streets    with    bituminous     macadam    for 

♦Albany,  N.  Y. — Contract  for  improving 
Pennsylvania  Avenue  and  Cuyler  Avenue 
and  Thornton  Street  awarded  by  Bd.  Con- 
tract and  Supply  to  Michael  F.  Dollard, 
Albany,  at  $23,266. 

Lockport,  N.  Y. — Following  bids  opened 
May  1  by  County  Supervisor  for  con- 
structing (a)  Fillmore-Chapel-Ransom- 
ville  Road,  5.94  miles,  (b)  Beebe-Chestnut 
Road  in  Wilson,  5.273  miles,  (c)  Warren's 
Corners,  Town  of  Lockport,  2.96  miles,  (d) 
Pendleton  Town  line  road  in  Pendleton 
and  Wheatfieid,  3  miles:  Mumm  Construc- 
tion Co.,  Buffalo,  (a),  $49,714;  (b),  $49,900; 
(c),  $32,418;  (d),  $18,469.  F.  E.  Dean, 
Youngstown  (a),  $50,171.  Bison  Engi- 
neering &  Construction  Co.,  Buffalo  (b), 
$54,254;  (c),  $31,448.  C.  B.  Wetmore  Co., 
Lockpoi't  (c),  $31,629.  Busch  &  Percival, 
Buffalo  (c),  $30,495.  Harridine  Bros., 
Spencerport  (c),  $26,556  (awarded  con- 
tract). Gipp  Co.,  Buffalo  (d),  $17,266. 
Contracts  on  (a),  (b)  and  (d)  not  yet 
awarded. 

♦Patchogue,  L.  I.,  N.  Y.— Contract  for 
paving  with  concrete  on  Ocean  Avenue 
(bids  opened  May  9  by  EMward  B.  Wood- 
ruff, Village  Clerk)  awarded  GIfford  Con- 
struction Co.,  Jamaica,  at  $19,770.  Edw. 
A.  May,  Engineer,  Patchogue. 

♦Rochester,  N.  Y. — Contracts  for  paving 
with  asphalt  awarded  by  Bd.  Contract  and 
Supply  as  follows:  Burlington  Avenue  and 
Raeburn  Avenue,  Rochester  Vulcanite 
Paving  Co.,  Exchange  Place  Building,  at 
$12,707  and  $14,622  respectively,  and  West- 
chester Avenue,  to  Julius  Frederichs, 
Rochester,  at  $15,717. 

♦Contracts  awarded  by  Board  of  Con- 
tract and  Supply  for  paving  as  follows:  To 
Frank  Brotsch,  E.  &  B.  Building,  at  $14,- 
677,  for  brick  pavement  on  Walnut  Street; 
Whitmore,  Rauber  &  Vicinus,  279  South 
Avenue,  at  $19,492.  for  asphalt  pavement 
on  Marlborough  Street. 

♦Camden,  N.  J. — Contract  awarded  by 
Board  of  Chosen  Freeholders  for  resur- 
facing King's  Highway  near  Haddonfleld 
to  J.  F.  Shanley  &  Co.,  31  Clinton  Street, 
Newark,  at  $12,227. 

Freehold,  N.  J. — Following  bids  opened 
by  Board  of  Freeholders  for  paving  with 
amiesite  first  section  of  Keyport-South 
Amboy  Road:  R.  G.  Shreffler,  Long 
Branch,  $17,329;  Joseph  Burke,  Plalnfield. 
$18,248;  Llddle  &  Pfeifter,  Perth  Araboy, 
$19  020;  F.  H.  Riddle,  New  Brunswick, 
$19i445.      (Bids   opened   May   3.) 

♦Newark,  N.  J. — Contract  awarded  by 
Board  of  Chosen  Freeholders  for  paving. 
with  granite  block,  about  12.000  yd.,  be- 
tween trolley  tracks  in  South  Orange 
Avenue,  Vallsburg-  Section,  to  Glenfield 
Construction  Co.,  141  South  Eighth  Street, 
at  $1.88  per  sq.  yd. 

♦Princeton,  N.  J. — Contract  awarded  by 
Borough  Council  for  asphalt  block  pave- 
ment on  Nassau  Street  from  Washington 
Road  to  Harrison  Street  to  Hastings  Pav- 
ing Co.,  Hastings,  N.  Y.,  at  about  $34,000. 

Pennsylvania.  —  Following  are  bids 
opened  May  15  by  State  Highway  Depart- 
ment, Harrisburg,  for  six  sections  of  high- 
way construction. 

Section  2,  Route  131,  in  Aston  and  Con- 
corri  Townships.  Delaware  County,  in- 
cluding reinforced  cement  concrete  pave- 
ment, 3.64  miles:  Dwyer  &  Company, 
Philadelnhia.  $68,535:  Neflf  Horn  *  Com- 
pany, Slatlngton,  $79,273;  and  Juanlta 
Paving  Company,   Philadelphia.    $81,440. 

Section    4,    Route    131,    in    Birmingham 


Township,  Delaware  County,  reinforced 
cement  concrete  or  bituminous  and  rein- 
forced concrete  pavement.  2.75  miles: 
Juanita  Paving  (Company,  Philadelphia. 
$50,193;  Newton  Paving  Company,  Phila- 
delphia, $51,908;  B.  F.  Wickersham,  Ken- 
nett  Square,  $56,668;  Charles  T.  Eastbum 
Company,  Inc.,  Yardley,  $60,727. 

Section  6,  Route  131,  Pennsbury  and 
Kennett  Townships,  Chester  County,  re- 
inforced cement  concrete  or  bituminous- 
and  reinforced  cement  concrete,  3.37 
miles:  Corcoran  Construction  Company, 
West  Chester.  $62,492;  Newton  Paving 
Company,  Philadelphia,  $64,301;  Juanita 
Paving  Company,  Philadelphia,  $64,743: 
William  C.   Evans,  Ambler.   $68,067. 

Section,  7,  London  Grove  and  Penn 
Townships,  Chester  County,  reinforced 
cement  concrete  or  bituminous  and  rein- 
forced cement  concrete,  1.96  miles:  D.  E. 
O'Connell  &  Sons,  Avondale,  $44,256;  R.  B. 
Taylor,  Bellefonte,  $45,745;  Juanita  Pav- 
ing Company,  Philadelphia,  $47,699;  Will- 
iam  C.    Evans,    Ambler,    $51,442. 

State  Aid  Application  563,  in  White- 
marsh  Township,  Montgomery  County, 
about  0.83  miles,  bituminous  construction: 
Class  "A"  sheet  asphalt:  "B"  Filbertlne: 
"c"  Warrenlte  or  "d"  amiesite:  (lowest) 
(a)  Newton  Paving  Company,  Philadel- 
phia, $16,112;  (b)  William  C.  Evans, 
Ambler,  $17,239;  (c)  Dwyer  &  Company, 
Philadelphia,  $17,954;  (d)  Paul  J.  Snyder 
&  Company,   Philadelphia,   $16,912. 

State  Aid  Application  407,  in  Nether 
Providence  Township,  Delaware  County, 
vitr.  brick  block,  0.8  miles,  18  ft.  wide: 
Dwyer  &  Company,  Philadelphia.  $21,686; 
Gillespie  &  Son,  Oakvlew,  $24,217;  Charles 
T.  Eastbum  Company,  Inc.,  Yardley, 
f 26,153;  Gibbons  &  Buckley,  Lansdowne, 
$26,301. 

♦Denton,  Md. — Contract  for  10,000  sq 
Y^;^  concrete  surfacing  on  Main  Street 
(bids  opened  on  May  9  by  H.  Waldorf, 
County  Roads  Engineer)  awarded  Holt 
Construction  Co.,  Denton,  at  $18,181. 

♦Columbia,  S.  C— Contract  for  about 
17,000  sq.  yd.  paving  (bids  opened  May  9 
by  R.  C.  Keenan,  Supt  Streets)  awarded 
Atlantic  Bitulithic  Paving  Co.,  Richmond, 
Va.,  at  $1.96  per  sq.  yd.  John  McNeal, 
City  Engineer. 

♦Cincinnati,  Ohlo.^<::ontract  awarded 
by  County  Commissioners  for  reconstruct- 
ing with  brick  lower  mile  of  Water  Works 
Road  to  Edward  J.  Knepfle.  148  Fairfield 
Avenue.  Belleville,  at  $16,986. 

♦County  Board  of  Commissioners  award- 
ed following  contracts  for  road  Improve- 
ments: Kugler  Mill  Road,  to  Peter 
Praechter,  2935  Gerard  Street,  at  $16,690- 
Three-MIle  Road,  to  Van  Camp  Broth- 
ers, Newtonsville,  at  $9,069.80;  Camargo 
Pike,  to  G.  W.  Rich,  Loveland,  at  $9,016- 
Wesseimann    Road,    to    Wm.    Harrell,    at 

♦McConnellsvllle,  Ohio.— Contract  award- 
ed by  City  Council  for  paving  with  Bolln 
block  Ninth  and  Tenth  Streets  to  W  H 
Quigley,  McConnellsvllle,  at  $10,710. 

♦PIqua,  Ohio.— Board  of  Control  award- 
ed contract  for  paving  with  bitulithic  21,- 
000  sq.  yd.  on  Broadway  to  Hlnkle  &  Sul- 

',7?,"^«^'"°'°"^"-  ^'  *2.15  per  sq.  yd.;  total 
$4o,150. 

♦  Boonvllle,    Ind.— Contract  awarded  by 
County    Commissioners    for    constructing 
Dorsey   Reed   system    of   roads   In    Boon-   ' 
yllle  and   Boon   Townships   to  Travlor  tr 
Kemp,  Jasper,  at  $84,318. 

♦  Elkhart,  Ind. —  Contracts  awarded 
by  County  Commissioners  for  construct- 

'^,U°^^^  ^^./Sl'?''^  =  To  A.  M.  Smith. 
Elkhart  at  $6,074,  for  half  mile  of  cen- 
Mfinifi^'^  of  Oakland  Avenue  Road;  at 
$26,056,  for  H4  miles  southern  part  of 
same  road,  and  at  $13,952,  for  2  miles  of 
Locke  To-wnshlp  Road;  and  to  Heysteck- 
Baker  Construction  Co.,  Kalamazoo. 
Mich.,  at  $40,520,  for  4  miles  of  Olive 
Township  Road. 

♦Goshen,  Ind.— Contract  awarded  by 
SS^J^e".  Council  for  paving  portion  of 
Third  Street  with  cut  lug  brick  block  on 
6-In.  gravel  foundation  to  W.  W.  Hatch  & 

t^otal  $27°;526°°'''""-    "'    *'''    ">''    «"»•    ^"-^ 

♦  Marlon,  Ind. — Contract  awarded  by 
County  Commissioners  for  constructing 
Center  and  Franklin  Township  tar  binder 
road  to  Glen  Bemfield,  Marlon,  at  $14  480 
(Bids  opened  May  2.)  «i->,->au. 

♦  Montlcello,  Ind.— Contract  awarded  by 
County  Commissioners  for  constructing 
£?,"5I?  '■°,*^  *°  "T-  Callahan.  Rensselaer,  at 
$11,912.     (Bids  opened  May  2.) 

♦Scottsburg,  Ind. — Contract  awarded  by 
County  Commissioners  for  constructing 
Plymouth  free  gravel  road  in  Leighton 
Township  to  Edgar  L.  Maggard.  Scotts- 
burg, at  $15,328. 

♦South  Bend,  Ind.— Contract  awarded 
by  County  Commissioners  for  construct- 
ing Haven  Hubbard  Road  In  Olive  Town- 
ship to  George  M.  Gross  &  Co.,  Lanorte 
at  $32,749. 

East    St.    Louis,    III.— See    "Bridges," 

Illinois. — Lowest  bid  opened  May  3  by 
State  Highway  Commission,  at  Spring- 
field, for  concrete  roads  18  ft.  wide.  In 
Cook  County,  were:  Milwaukee  Avenue 
near  oity  limits,  Hannon  &  McDonald' 
Chicago,  $20,710,  for  8142  ft.;  Milwaukee 
Avenue,  far  end.  Commonwealth  Im- 
provement Co.  of  Chicago,  $29,871  for 
14,077  ft.;  Twelfth  Street,  Grant  Summer- 
vlUe,   Chicago  Heights,    $31,331   for  15,331 
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ru,  Uuuton  4k  McDonald  put  In  a  com- 
faiiMd  bid  of  tSX,IU. 

FoUowiBK  are  lowest  \Mm  opened  )Iay 
!•  by  Stale  Hishway  Commllon.  Sprins- 
flctd.  for  paTlnf:  Lawrence  County.  Sec- 
UOB  B.  4M*  n.  brick,  and  CUrii  County. 
SMtloa  B.  ooocrete.  «tM  ft..  F.  W.  Mc- 
Elroy,  RoMMoa.  U«.SM  and  $:.!12  re- 
■poctirely:  Da  Pace  County,  bituminoua 
nacadam.  TSM  ft..  J.  A.  IfcCUrry  &  Co.. 
1S>  W.    Wasfalnvton   Strret.   Chlcaxo.   IlL, 

tic.no. 

AMenomlnee.  WIe. — Contract  for  fur- 
nishlns  material  and  pavins  with  con- 
crete on  Depot  Hill  Street  (bids  opened 
May  »  by  Board  of  PubUe  Works)  award- 
ed Cast  Stone  Conatroctton  Co.,  Iku 
Claire,  at  tll.SST.  f-  W.  Rowe.  City 
Clerk. 

'MUclna,  Wis.— Contract  for  paring  COOT 
■«.  yd.  (bids  opcBOd  Aiirll  a  by  city) 
awarded  Western  Improvement  Co^  Ninth 
Street,  at  $I.M  per  sq.  yd.  P.  H.  Con- 
nolly, City  Bnslneer. 

'AOrinnall.  Iowa.— Contract  for  24.000  sq. 
yd.  of  parins  (bids  opened  May  10  by  A. 
C.  Harriman.  City  Oerk)  awarded  Wil- 
liam Horrabin.  Iowa  City,  at  ILMS  per 
sq.  yd.  for  MtuUtblc  Dea  Moines  Asphalt 
Parlnx  Co..  I>e«  Moines,  bid  $2.01,  and 
FordPavInc  Co..  Cedar  Rapids,  $2.02. 

#Vlnton,  lews — Contract  for  paTins  ti 
Mocks  on    Whipple   and   College   Avenues 

■  bids  openrd  May  10  by  W.  EL  Kllncman, 
City  Clerk  I  awarded  P.  K.  Habn.  Cedar 
Rapids. 

A-Ouluth.  Minn. — Contract  awarded  by 
City  Commiasionera  for  pa  vine  West 
Third  Street  to  Olson  A  Johnson,  Duluth, 
at  tI(2,<C2. 

^Evatotli,    Minn.— Contract    for    pavlnf 

■  bids  opened  May  1)  awarded  Lawrence 
McCann  Company.  E^releth.  at  119.000. 
for  bltoUthic.    C.  H.  WllUams.  City  Oerk. 

AWerthlhoton,  Minn.— Contract  for  con- 
structlns  State  Road  No.  2  (bids  opened 
May  4)  awarded  W.  E.  Bkwm.  Worthing- 
ton,  as  follows:  Gradlns,  23  cts.  per  yd.: 
tumitiklns,  7  cts.  per  ft.:  side  ditching.  15 
cts.  per  yd.:  concrete  culveru,  plain,  tlO 
per  yd.,  and  concrete  culverts,  reinforced. 
Ill  per  yd.    O.  Swanberg,  County  .\udltor. 

-^Lincoln,  Neb. — Contract  for  13.1S0  sq. 
yd.  asphaltic  concrete  (bids  opened  May  t 
by  Theodore  H.  Berg.  City  Clerk)  awarded 
FWd  Paving  Co.,  711  Brandela  Building, 
Omaha. 

ALIsben,  N.  D.— Contract  for  creoaoted 
wood  block  pavement  on  Fifth  Street 
bridge  awarded  Great  Northern  Bridge 
Company.  Minneapolis.  Minn.  (Bids 
opened  Ifay  9  by  Charles  EL  Best.  County 
Auditor.) 

AMandan,  N.  D. — Contract  awarded  by 
City  CooncU  for  paving  with  bitulithic 
about  M.OOO  yd.  in  residential  district  to 
Wamn  Bros.,  Blllhus.  Mont.,  at  S165.00<r. 

Houston,  Tex.  —  Firilowing  are  bids 
opened  May  S  by  dty  for  paving  Common- 
wealth Avenue:  Eureka  Paving  Co., 
Houston.  2-ln.  asphaltic  concrete,  til, 222: 
2>in.  shset  asphalt.  S11.M7:  l^-in.  sheet 
•aplialt.  1-in.  binder,  tl2.2l5:  Ftnley  Method 
Co..  Hooston,  (H-ln.  Portland  cement 
eooerste  with  Flnley  Method  top  coat. 
t>,tU.  and  8-ln.  gravel  with  bituminous 
top.  27.514. 

AContract  awarded  Finlev  Method  Co., 
Hotiston.  for  improving  Houston  Huble 
Road,  at  PO.412. 

ABlackwell.  Okla. — Contract  awarded 
May  10  by  City  Council  for  2i  blocks  of 
rltr.  brick  block  paving  to  M.  A.  Swatel 
A  Company,  Oklahoma,  at  2104.(08.  Next 
three  lowest:  E.  W.  Glger  Construction 
Company,  Leavenworth,  Kan.,  2104.150: 
Park  Moran  Company,  Okmulgee.  Okla.. 
tlM,0>2.  and  Charles  U.  Besler  Contract- 
ing Company,  WlnHekl,  Kan.,  $107,771 
Benham  Engineering  Company,  Okla- 
boma.    Engineers. 

ItOtUmn,  C«l.— Contract  awarded  by 
Board  County  Commissioners  for  con- 
BtnwUng  4.S  miles  of  concrete  road  be- 
twssn  Penver  and  Oolden  to  OalTy  & 
Ksafe  Construction  Co.,  245  Kalamath 
Street.  Denver,  at  $«&.279. 

Cvsrstt,  Wash.— CulUton  Bros.,  Everett, 
submitted  lowest  bid  to  County  Commls- 
slonsrs  at  $Z7,S72  for  constructing  2  miles 
of  Cascsde  Highway.  W.  C.  Bickford, 
County  Engineer. 

AOIympla.  Wash. — Contracu  awarded 
by  Board  of  Public  Works  for  paving  to 
Washington     Paving    Co.,     L.  J:.     Smith 


Co.,  Taconui,  (a)  »U,516,  (b)  »104,10.,  (c) 
SS9.0M:  Standlfer-aarkson,  Portland,  ia) 
t3».*&0.  (c)  $22,480:  Palmberg-Mattson, 
.\sloria.  (a)  M7.685,  (c)  $22,480.  Olof  An- 
derson. City  Aud.     (Bids  opened  May  S.) 

Portland,  Ore. — Following  bids  opened 
by  County  Commissioners  for  construct- 
ing (a)  Canyon  Road  and  (b)  Pacific 
Highway:  Coast  Contracting  Co.,  Port- 
land, (a)  $17,526:  EL  T.  Johnson.  Portland, 
(a)  $20,029,  (I))  $12,166:  T.  H.  Cocliran  & 
Sons.  Portland,  (a)  $28,76:!.  (b)  $16,616: 
Tobin    &    Stevens,    Portland,    (a)    20.;61 

^Contract  awarded  by  County  Commis- 
sioners for  constructing  24-ft.  bltuUthio 
pavement  on  crushed  stone  on  Figure  S 
on  Columbia  River  Highway  to  Warren 
Construction  Co.,  Portland,  at  $12,692. 

ATlllamook,  Ore. — Contract  awarded  by 
County  Commissioners  for  constructing 
Tillamook  County  Road  to  Feldschau  & 
Jackson.  Tillamook,  at  $11,518.  J.  C. 
Holden.  County  Clerk.  (Bids  opened 
-May  S.) 

At-os  Angeles,  Cal. — Following  are  four 
lowest  bids  opened  recently  for  137,690  sq. 
ft.  ssphalt  pavement,  7,740  sq.  ft.  cement 
walk,  on  Bronson  Avenue:  Fairchlld- 
Gllmore-WUton  Co.,  Paclflc  Electric 
Bldg.,  at  $22,872  (awarded  contract): 
George  H.  Oswald,  O.  T.  Johnson  Bldg., 
$26,567:  George  R.  Curtis,  652  South  St. 
Louis  Street  $28,283:  Ford  &  Stout.  $29,- 
265. 

Willowbrook,  Cal,— Following  are  four 
lowest  bids  opened  May  8  by  Board  Su- 
pervisors for  disintegrated  granite  pave- 
ment, cement  curb.  etc..  in  Road  District 
No.  96.  Involving  25,020  cu.  yd.  excav., 
19,082  lln.  ft.  concrete  gutter,  138,883  sq. 
yd.  cement  walk.  11.222  lb.  reinforced 
steel  (county  to  furnish  11,860  tons  disin- 
tegrated granite.  3700  bbl.  cement,  etc): 
Fred  Hoffman,  111  E:ast  Twelfth  Street, 
Long  Beach,  $28,100;  Conner  Construc- 
tion Company.  Los  Angeles,  $28,400; 
Heinauer  &  Thiel.  $28,000.  and  James  L. 
Fraser,  l^ong  Beacli,  $28,900. 

AOrafino,  Idaho, — Contract  awarded  by 
City  Council  for  constructing  20,000  sq.  ft. 
cement  walks  and  i>avlng  Johnson  Ave- 
nue to  C.  M.  Payne,  Spokane,  Wash. 

#lnasrsoll,  Ont. — Contract  awarded  Mu- 
nicipal Concrete  Construction  Co..  Inger- 
soll,  for  reinforced  concrete  pavements  to 
cost  $36,000. 

-^Ottawa,  Ont.— Contract  awarded  by 
Council  for  asphalt  paving  to  Ottawa 
Construction  Co.,  Ottawa,  at  $52,000. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED  WORK. 

Anaconda,  Mont.^-Clty  desires  informa- 
tion on  gartiage  disposal  plants.  Installa- 
tion of  a  plant  is  under  consideration. 
W.   B.  Vestal,  Jr.,  City  Engineer. 

BIDS    DESIRED, 

Elizabeth,  N.  J, — Reported  desired  until 
May  26,  for  disposal  of  garbage  and 
refuse.    Address  Board  Public  Works. 

Whiting,  Ind. — Reported  desired,  until 
May  26,  by  M.  C.  Douglas,  City  Clk.,  for 
constructing  garbage  disposal  plant. 


HYDRAULIC  CONSTRUC- 
TION    AND     RIVER 
IMPROVEMENTS 


Building.  Seattle,  at  $11,517  for  Eighteenth 
Street  and  at  $11,600  for  Main  Street.^ 

*a«attle.  Wssh. — Contract  awarded  by 
Board  of  Public  Works  for  paving,  water 
mains,  etc..  In  Seventh  Avenue  N.  to  P.  J, 
McHugh,  Third  Avenue  N.  and  Mercer 
Street,  at  $1$,U7. 

#4pekans.  Wash. — Reported  contract 
awaided  by  (bounty  Commissioners  for 
constructing  with  asphalt  macadam  4 
miles  of  Spring  Valley  Permanent  High- 
way to  Spokane  Asphalt  Macadam  Pav- 
ing Co,  Seattle,  at  $29,750. 

Astoria,  Ore. — Following  bids  opened  by 
Committee  of  Streets  and  Public  Ways 
for  eonstmcting  roads  and  bridges  on  (a) 
Bierventb  Street,  ih)  Commercial  Street, 
(e)  Doane  Street:  Washington  Paving  Co., 
I>  C.  Smith  Building.  Seattle,  (a)  $36,34*. 
(b)  $n,SI7,  (c)  $22,062:  J.  A.  McBachem 
Co.,  B^  Street  Wharf,  Seattle,  (a)  $50,326, 
(b)  $1I5,I1»,  (c)  $30,066;  Tacoms  Dredging 


PROPOSED  WORK. 

Relief  Basin — Lynn,  Mass. — See  "Sew- 
erage and  Sewage  Disposal." 

Dredglng^Hoboken,  N.  J. — The  Hobo- 
ken  Drydock  &  Repair  Company.  Hobo- 
ken,  incorporated  to  do  dredging,  dry- 
dock  and  general  repair  work. 

Dredging — Lake  Charles,  La. — The  deep- 
ening to  9  ft.,  with  a  channel  100  ft.  wide, 
of  the  Intercoastal  canal  to  Sabine  River 
Is  contemplated:  cost  about  $340,000.  Ad- 
dress Chamber  of  Commerce. 

Shed. — New  Orlesns,  La. — Dock  Board 
contemplates  spending  $200,000  for  addi- 
tional sheds  on  property  acquired  from 
Ix>ulsville  ft  Nashville  R.   R. 

Drainage  —  Clarksdale,  Miss,  —  Olaham 
Drainage  District  bonds  for  $74,000  have 
l>ecn  sold.     Address  County  CHerk. 

Dock — Conneaut,  Ohio. — The  Pittsburgh 
ft  Conneaut  Dock  Company  and  the 
Bessemer  ft  Lake  Erie  R.  R.  Company, 
subsidiaries  of  the  United  States  Steel 
Corporation,  It  Is  reported,  will  construct 
a  concrete  dock  2050  ft.  long  and  1015  ft. 
wide  on  site  of  No.  1  dock:  cost  >3,000,000. 
Dock  will  be  constructed  of  concrete  and 
steel,  with  two  700-ft.  conveyor  bridges. 
8  electric  Hulett  machines,  and  (  or  8 
tracks  running  round  the  dock.  The 
•  hannel  to  the  dock  will  be  widened  to 
.ViO  feet. 


Retaining  Walls— Fremont,  Ohio.— H.  E. 
noXe,  MaTion  Steam  Shovel  Co..  MaHon, 
is  surveying  the  Sandusky  River  at  Fre- 
mont and  will  report  to  City  Counc.l  on 
lo.st  of  building  retainmK  walls  along  tne 
hanks  to  prevent  flooding  the  bu.siness 
district  and  of  dredsring  sand  and  gra\el 
from   river. 

Dam— Cadillac,  Mich.— Reported  Co™: 
nionwealth  Power  Co.  JB.  C.  Cobb,  U 
Wall  Street.  -New  York.  N.  T..  Pres.),  con- 
,'iidering  constructing  power  dam  at  Junc- 
tion of  Manistee  and  Pine  Rivers. 

Levee  Work- Hlllvlew,  III.— Contract 
will  be  let  in  about  a  month  lor  construct- 
ing the  Hillview  Drainage  and  Levee  Dis- 
trict, about  12^4  miles.  Including  220,000 
cu.  yd.  excav.:  estimated  to  cost  f49,uou. 
Caldwell  Engineering  Co.,  Engineers, 
Jacksonville,  111. 

Drainage— Moline,  III.— Moline  &  Rock 
Island  Cltv  Commissioners  considering 
constructing  a  storm  drain  along  Forty- 
sixth  Street,  to  cost  $25,000. 

Drainage  —  Quincy,  111.  — Edmund  T. 
Perkins  Engineering  Company,  Chicago. 
HI.,  engaged  as  engineers  in  charge  of 
Shelby  County  Drainage  District. 

Drainage  —  Rock  Island,  III,— Drury 
Drainage  District  Directors  are  prepar- 
ing a  $64,000  bond  issue  of  which  $50,000 
win  be  used  to  repair  the  levee  inun- 
dated by  breaking  of  levee  wall  recently. 

Levee  Bonds — Davenport,  Iowa. — Levee 
bonds  for  $100,000  have  been  sold.  Ad- 
dress Secretary  Levee  Commission. 

Drainage— Emmettburg,  Iowa.— Bd.  of 
Supervisors  voted  to  construct  a  22-mlle 
drainage  ditch  to  carry  overflow  water  of 
Des  Moines  River  through  greater  part 
of  Palo  Alto  County;  cost  about  $135,- 
000. 

Channel  Improvement — Caledonia,  Minn. 
—District  Court  of  Houston  County  has 
ordered  straighteninsi  Root  River  channel 
to  be  20  miles  long;  cost  estimated  at 
$160,000. 

Drainage — Sioux  Falls,  S.  D.— County 
Commissioners  adopted  resolution  and  a 
survey  will  be  made  of  the  proposed  ex- 
tension of  the  Sioux  Valley  drainage 
ditch  No.  1  through  Covell's  Lalie.  Ad- 
dress County  Clerk. 

Levee  Improvements — Fort  Worth,  Tex, 
— Tarrant  County  Levee  District  No.  1, 
including  territory  on  both  banks  of  Trin- 
ity River,  in  vicinity  of  Ft.  Worth,  has 
voted  $95,000  bonds  for  completion  of 
levee  to  protect  Trinity  bottoms  from 
floor  damages.     .Address   Mayor. 

Marlln,  Tex. — John  Maxey.  of  Houston, 
engaged  by  city  to  plan  a  sewer  system. 
Address  Mayor. 

Port  Improvements — Kennewick,  Wash. 

Paul  P.  Whitman,  York  Blk,,  Seattle, 
has  prepared  plan.s  for  port  improvements, 
lo  include  harbor  improvements,  rail  and 
water  transfer  and  terminal  facilities. 
An  election  will  probably  be  held  on  the 
project.  Address  Commissioners  Port  of 
Kennewick. 

Irrigation  — North  Yakima,  Wash.- 
.Speciflcations  have  been  prepared  bv  U. 
.S.  Reclamation  Service,  at  Denver,  (iolo.. 
for  power  and  pumping  machinery  and 
transmission  line  for  the  Grandview  Ir- 
rigation District,  where  a  pumping  plant 
and  irrigation  system  are  to  be  Installled 
for  the  district.  The  pumping  plant  will 
consist  of  two  units,  one  a  direct  con- 
nected hydraulic  turbine  with  centrifugal 
pump  and  the  other  an  electrical  unit  for 
which  power  will  be  developed  at  a  drop 
in  the  Rocky  Ford  canu.  and  transmitted 
three  miles  to  the  pumping  station.  Bids 
for  wood  stave  pipe  required  are  to  be 
opened  May  20.  See  "Bids  Desired."  The 
specifications  for  the  distribution  system 
will  be  issued  in  a  few  days  and  Items 
include  excavation.  Class  I.  63,500  cu 
yd.;  Class  II.  500  cu.  yd.;  Class  III,  1700 
cu  yd.;  back  fill.  7900  cu.  yd.;  concrete 
lining,  1500  cu.  yd.:  concrete  In  struc- 
ture, 540  cu  yd.;  installation  of  wood 
pipe,  11,600  lln.  ft..  6  to  22  in.  vltrl  clav 
pipe  21090  lln,  ft..  6  to  24  In.  1050  lin'^ 
ft.  steel  flume  and  155  M  ft.  lumber  in 
structures.  U.  S.  Reclamation  will  pur- 
chase all  wood  slave  and  vitr.  clay  pipe 
steel  headgates.  reinforcing  steel,  cement 
and  lumber.     R.  K,  Tiffany,  Project  Man- 

Irrlgatlon  —  Preiser,  Wash.— Reported 
Horse  Heaver  Irrigation  District  will 
.lune  «,  vote  $15,000,000  bonds  for  con- 
structing Irrigation  canals  and  reservoirs. 

Canal    Improvement— Spokane.   Wash 

Reported  Otis  Orchard  District    near  «!do 

1^*."„''..'^J1I  *iS"^  ""'  V-'^OO"  ">'•  improve- 
ments to  Newman  Lake  Canal  svstem 
About  $75,000  will  he  used  o  lay  under- 
ground pipes,  ftc.  '    "Muer 

Drainage  —  Atwater.  Cal, —  Board  of 
Supervisors.  Mf-rr^.l    direct-d  County  Sur- 

^2P'',J°  '"^'"'  "^Vfy  *"■'  estimates  of 
cost  for  proposed  Atwater  Drainage  DIst 
near  Atwater,  about  6000  acres. 

Irrlqatlon  —  Hanford,  Cal  —  Pl,in«  of 
Stratford  Irrigation  DIst.  (L.  i,  Dennett 
Attorney.  Modesto,  have  been  annroved  hv 
W.  P.  McClure.  State  Englnee?  Pacra^ 
!5f""'r..'*  '"  proposed  to  take  water  from 
K 'nKs  River  and  tributaries.  The  District 
will  include  about  9000  acres.  "'»i"ct 

Dralnape— Huntington  Beach,  Cal.— Tal- 
bert    Drainage    District    i.S.    W.    Price    of 


Bolsa,  Business  Manager)  contemplates 
constructing  two  48-in.  pipe  lines  to  carry 
off  surplus  water;  also  throwing  up  a 
dyke  to  protect  the  lower  section  of  dis- 
trict from  high  tides.  Address  S.  H.  Fin- 
ley,  Chief  Engineer,  Santa  Ana. 

Irrigation — Madera,  Cal. — The  plans  of 
Madera  Irrigation  Dist.  (W.  S.  Orvis. 
Secy.),  to  take  over  water  from  San 
Joaquin  and  Chowchilla  Rivers  for  irri- 
gation purposes  have  been  approved  by 
W.  F.  McClure,  State  Engineer.  Sacra- 
mento. The  present  Madera  Canal  &  Irri- 
gation system  will  probably  be  taken  over 
and  new  laterals  constructed.  A  dam  at 
Friant  will  be  constructed  later. 

Irrigation — Caldwell,  Idaho. — Plans  ap- 
proved for  an  irrigation  system  to  water 
about  964  acres  in  Caldwell  Irrigation 
District.  Bonds  for  $20,000  will  be  sold 
May  27  by  Secretary  Caldwell  Irrigation 
District. 

Dam  —  Lewlston,  Idaho. — Plans  under 
consideration  for  building  a  dam  in  Snake 
Uiver,  between  Lewiston,  Idaho,  and 
Clarkston,  Wash.  Cost  $750,000.  Two  cities 
to  be  bonded  for  the  improvement.  W.  F. 
Kattenbach,   Lewlston. 

Hydro  Electric  Plant — Arthur,  Ont. — 
By-law  passed  authorizing  construction 
of  a  hydro  electric  lighting  and  power  dis- 
tribution system.  D.  T.  Small,  Arthur, 
in  charge. 

Hydroelectric  Substation — Welland,  Ont, 
— The  construction  of  a  hydroelectric  sub- 
station costing  $40,000  is  subject  to  the 
approval  of  the  Ontario  Ry.  &  Municipal 
Board.     C.  M.   Webber,   Clerk. 

Dam — Edmonton,  Alta. — G.  W.  Farrell 
&  Company,  43  St.  Francis  Xavier  Street, 
Montreal,  Que.,  Is  in  charge  of  Improve- 
ments contemplated  by  Edmonton  Power 
Company,  Edmonton,  which  will  Include 
new  dam,  power  house  and  electri«  line. 

BIDS    DESIRED. 

Dredging,  seawall,  etc. — Boston,  Mass. — 
Until  May  26,  by  Park  and  Recreation 
Dept.  (John  H.  Dillon,  Chmn.),  for  grad- 
ing, seawall,  grand  stand,  and  dredging 
on  North  End  Beach. 

Dock  Repairs — Albany,  N.  Y. — Until 
lune  1  by  Conservation  Commission,  156 
State  Street  (A.  S.  Houghton,  Secy.),  for 
I'urnishing  material  and  rebuilding  repair 
of  docks  on  St.  Lawrence  Reservation  at 
l)e  Wolf's  Point  and  Picnic  Point  in  the 
.St.  Lawrence  River  between  Clayton  and 
Alexandria  Bay. 

Rip    Rap.— Tompkinsvlie,    N.    Y.— Until 

June  8.  by  J.  T.  Y^ates,  Lighthouse  Inspec- 
tor, for  furnishing  and  placing  about  500 
tons  of  rip  rap  in  two  gaps  In  old  rip  rap 
wall  and  about  500  tons  in  pile  on  shore  at 
Little  Gull  Island  Light  Station,  Long 
Island  Sound,   N.   Y. 

Repairs  to  Wharves,  Tompkinsville,  N, 
Y. — Until  June  1,  by  Lighthouse  Inspec- 
tor, Tompkinsville,  for  repairing  fender 
and  bearing  piles  of  wharves  at  General 
Lighthouse  Depot,  Tompkinsville;  adver- 
tised In  Engineering  Record. 

Dredging — Philadelphia,  Pa. — Until  June 
12,  by  Lighthouse  Inspector,  Philadel- 
phia, Pa.,  for  dredging  basin  at  Edge- 
moor  Lighthouse  Depot,  Delaware;  adver- 
tised, in  Engineering  Record. 

Dredging — Baltimore,  Md. — Until  June 
15,  by  U.  S.  Engineer,  Office  Baltimore, 
for  dredging  in  Patapsco  River,  Md.,  ad- 
vertised   in   Engineering  Record. 

Levee  Work — New  Orleans,  La. — Until 
-May  31  by  Board  Levee  Commissioners, 
.Suite  201,  New  Court  Building,  New  Or- 
leans, for  constructing  Lower  Protection 
Levee,  Third  District,  as  follows:  Section 
I,  350,000  cu.  yd.;  Section  II,  250,000  to 
350,000  cu.  yd.;  Section  III,  140,000  cu.  yd. 
Alternate  bids  will  be  taken  on  Sections  1 
and  II  combined.    C.  J.  Donner,  Secy. 

Levee  Work- Port  Allen,  La,— Until 
.lune  1,  by  the  Atchafalaya  Basin  Levee 
DIst.  at  office  of  the  Board  State  Engrs., 
Itooms  213-215,  New  Orleans  Court  Build- 
ing, New  Orleans,  for  following  levee  work 
(raising  and  enlarging)  on  the  left  or  East 
Bank  of  the  Atchafalaya  River  in  Parish 
of  Pointe  Coupee.  Haygood  to  Milan 
Levee  approximately  340.000  cu.  yds.; 
Milan  to  Major  Barbre  Levee,  approxi- 
mately 335,000  cu.  yds.;  Major  Barbre  to 
Hudson  Levee,  approximately  425,000 
cu.  yds. 

Dredging— Greenville,  Ohio.- Until  June 
3,  by  County  Commissioners,  for  dredg- 
ing a  part  of  Stillwater  Creek,  about  7.97 
miles,  cost  $43,664;  advertised  In  Engi- 
neering Record.  Harry  C.  Miller,  County 
Surveyor. 

Cleaning  Channel,  etc.,  Newark,  Ohio. — 
Until  June  7,  by  County  Commissioners, 
for  cleaning  a  channel  about  1800  ft.  long, 
in  all  about  18.824  cu.  yd.  excav.,  con- 
structing breakwaters,  etc.  Engineers 
estimate  $8,337.    J.  W.  Hursey,  Co.  Aud. 

Flood  Protection  Wall  —  Portsmouth, 
Ohio,— Until  May  29,  by  Ralph  Calvert. 
Director  Service,  for  constructing  second 
section  of  flood  protection  wall:  estimated 
cost  $105,229,  advertised  in  Engineering 
Itecord. 

Flood  Protection  Work — Portsmouth, 
Ohio.— Until  May  29,  by  Ralph  Calvert, 
Director  Service,  for  material  for  repair- 
ing distribution  reservoir,  advertised  in 
Engineering  Record.  Cost  $27,000.  S.  C. 
Harper,  City  Engineer. 
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Dredging — Michigan  City,  Ind. — Until 
June  10,  by  U.  S.  Engineer,  508  Federal 
Bldg.,  Chicago,  111.,  for  dredging  in  Mich- 
igan City  Harbor,  Ind.,  advertised  in  En- 
gineering   Record. 

Ditch— Caledonia,  Mich.— Until  June  3  by 
E.  N.  Xewhouse.  Co.  Aud.,  for  con- 
structing Judicial  Ditch  No.  1,  to  consist 
o(  approximately  1,825,450  cu.  yd.  excav., 
3  steel  bridges,  6000  ft.  corrugated  metal 
culverts.     Estimated  cost  $130,527. 

.  Drainage  —  Davison,  Mich.  —  Reported 
desired  until  May  23,  for  constructing  tile 
dvainage  ditches.  A.  H.  Reid,  Co.  Drain- 
age Comr. 

Improving  Creel< — Bellvllle,  ill.  — Re- 
ported desired  until  June  15,  for  improving 
creek.  Probable  cost  $79,600.  W.  C.  Wolf, 
City  Engr. 

Water  Poviier  Lease  at  Dam  No.  1 — 
Joliet,  III. — Until  June  15,  by  Canal  Com- 
mission, at  office  of  Governor,  Springfield, 
for  water  power  lease  at  Dam  No.  1, 
Joliet,   advertised  in  Engineering  Record. 

Drains— Webster  City,  Iowa. — Until  May 
26  by  Joint  Board  Supervisors  of  Wright 
and  Hamilton  Counties  for  constructing 
Drain  133  in  Wright  and  Drain  188  In 
Hamilton  of  salt  gazed  vltr.  pipe.  Prob- 
able cost  $35,452.  F.  E.  Osier,  Co.  Aud. 
Wright  Co.  and  W.  J.  Peterson  Co.  Aud. 
Hamilton  County. 

Drains — Waseca,  Minn. — Until  May  23 
by  Common  Council  for  constructing  tile 
drains  in  the  western  portion  of  city.  John 
Madigan,  City  Clk. 

Bulkhead — Seattle,  Wash. — Reported  de- 
sired until  June  5,  by  County  Commission- 
ers (Bryon  Phelps,  Clli.),  for  constructing 
the  Portage-EUisport  Road  Hydraulic  Fill 
and  Bulkhead.  Probable  cost  $30,000.  A. 
P.   Denton,  Co.  Engr. 

Irrigation — Anderson,  Cal. — Until  May 
29  (readvertisement),  by  Directors  of  An- 
derson-Cottonwood Irrigation  District  for 
all  laterals,  the  dam.  Churn  Creek  siphon, 
side  gates,  end  gates,  drops  and  the  main 
canal  south  from  Panorama  Point. 

Flood  Protection  —  Ray,  Ariz.  —  Until 
June  10,  by  D.  S.  Cates,  General  Manager, 
Ray  Consolidated  Copper  Co.,  for  con- 
structing steel  sheet  pile  bulkhead  and 
reinforced  concrete  retaining  wall  at  Ray, 
advertised  in   Engineering  Record. 

PRICES  AND  LETTINGS. 
irindicates  award  of  contract. 

Dredging — Buffalo,  N.  Y. — Following  are 
bids  opened  May  10  by  U.  S.  Engineer. 
Buffalo,  for  dredging  in  Lake  Erie  to 
Black  Rock  Harbor  and  Erie  Basin  and 
in  Black  Rock  Canal,  Buffalo:  (a)  per 
cu.  yd.,  94,000  cu.  yd.  scow  meas.;  (b) 
total:  H.  S.  Kerbaugh,  Inc.,  Telephone 
Building,  (a)  24.5  cts.,  (b)  $23,030;  Great 
Lakes  Dredg.  &  Dock  Company,  Morgan 
Building,  (a)  26.6  cts.,  (b)  $25,004;  James 
Stewart  &  Company,  Inc.,  30  Church 
Street,  New  York,  (a)  55  cts.,  (b)  $51,- 
700. 

Dredging — New  York,  N.  Y. — Lowest 
bid  opened  May  4  by  U.  S.  Engineer,  New 
York,  for  dredging  Staten  Island  Sound, 
N.  Y..  submitted  by  P.  Sanford  Ross,  Inc., 
277  Washington  Street,  Jersey  City,  N.  J., 
at  12.4.5  cts.  per  cu.  yd.,  scow  measure. 

•Pier — Baltimore,  Md. — Contract  award- 
ed Sanford  &  Brooks,  Commerce  and  Wa- 
ters Streets,  for  erecting  a  pier  for  the 
Canton  Company,  to  cost  $500,000. 

■^Drainage — Jackson,  Tenn.  —  Contract 
for  constructing  drainage  canal  14,880  ft. 
long  (bids  opened  May  13)  awarded 
Swamp  Drainage  Company,  Tupelo,  Miss., 
at  $14,342.  A.  W.  Stovall,  Judge  County 
Court. 

-^Drainage  —  Danville,  III. — Contract 
awarded  Chrisman  Construction  Company, 
Chrisman,  111.,  for  constructing  cement 
tile  ditches  for  Bridgman  Drainage  Dis- 
trict (bids  opened  May  8),  at  $35,240. 
Clark  &  Hutton,   Attorneys,  Danville. 

-ALevee  Work— St.  Francisvllle,  III.— 
Contract  awarded  Bayless  Benham, 
Lyons,  Ind.,  for  dredging  ditches  in  Eng- 
land Pond  Drainage  District  (bids  opened 
April  20),  at  11  cts.  per  cu.  yd.,  about 
92,000  cu.  yd.  George  W.  Harvey,  Engi- 
neer. 

-^Dredging — Milwaukee,  Wis. — Contract 
for  dredging  in  rivers  during  year  1916 
awarded  by  Board  Public  Works  to  Ar- 
thur H.  Vogel,  49  Canal  Street,  at  9.7  cts. 
per  cu.  yd.     Total  cost  about  $35,000. 

-i^Drainage  —  Algona,  Iowa. — Contract 
for  7  drains,  in  District  No.  126,  includ- 
ing 8  to  36-in.  tile,  concrete  bulkhead  and 
20  Intakes,  awarded  J.  S.  Jensen,  Rut- 
land, at  $22,485.  C.  E.  Paine,  Engineer, 
Algona;  E.  H.  Beardsley,  County  Auditor. 

-•Ditch — St.  James,  Minn. — Contracts 
for  constructing  Judicial  Ditch  No.  10 
(bids  opened  May  9)  awarded  as  follows: 
Section  A,  to  Minnesota  Pipe  &  Tile  Com- 
pany, Mankato,  at  $32,28(;  Section  B  to 
Ceylon  Cement  Tile  Company,  Ceylon, 
Minn.,  at  $12,432.  J.  Jensen,  County 
Auditor. 


Street,  Portland,  Ore.,  $7,463;  Portland 
Wood  Pipe  Company,  P.  O.  Box  1183, 
Portland,  Ore.,  $8,096,  and  Pacific  Tank  & 
Pipe  Company,  Fifth  and  Bryan  Streets, 
San  Francisco,  Cal.,  $7,262,  and  for  red- 
wood staves,  $7,762. 

Irrigation- Powell,  Wyo. — Following  are 
bids  opened  May  3  by  U.  S.  Reclamation 
Service,  Powell,  tor  constructing  struc- 
tures on  the  Shoshone  Project,  Wyo.: 
Thrcct  Bros.  &  Jolley,  Lovell,  Wyo., 
Schedule  I  $16,260;  Security  Bridge 
Company,  Minneapolis,  Minn.,  Schedule, 
$15,736;  Schedule  II,  $40,541;  total,  $56,- 
277.  Gates  &  Stebbins,  San  Diego,  Cal., 
Schedule  I,  $15,292;  Schedule  II,  $38,616; 
total,    $53,908. 

•Conduit — Ft.  Worth,  Tex. — Contract 
for  completing  the  Lake  Worth  conduit 
awarded  Lock  Joint  Pipe  Company,  East 
Orange,   N.   J. 

•  Irrigation — Anderson,  Cal. — Contracts 
in  connection  with  the  Anderson-Cilotton- 
wood  Irrigation  District  awarded  by 
Directors  as  follows:  To  James  Willison 
of  Modesto,  for  digging  tunnel  at  the  In- 
take at  $29,795,  and  for  main  canal  from 
the  outlet  of  the  tunnel  to  Panorama 
point  midway  between  Anderson  and 
Cottonwood  at  $76,000;  to  F.  W.  Neilson 
for  all  bridges  at  $15,000.  See  "Bids  De- 
sired." 

•  Irrigation — Alpaugh,  Cal.  —  Contract 
for  furnishing  and  installing  machinery, 
motors,  transformers,  wiring,  etc.,  and 
housing  to  lift  9000  gal.  of  water  per 
minute,  at  Smyrna,  Kern  County;  drilling 
five  wells  at  Alpaugh  and  equipping  pump, 
constructing  concrete  reservoir  and  erect- 
ing 65,000  gal.  steel  tank  and  tower; 
repairing  and  regrading  about  6.5  miles 
earth  canal  for  Alpaugh  Irrigation  Dist., 
awarded  to  McClanahan,  Araner  &  Car- 
ter, Rialto  Building.  San  Francisco,  at 
about  $165,000.  Bids  opened  April  28  by 
Board  Directors  Alpaugh  Irrigation  Dist. 
(W.    T.    Holton,    Secy.). 

•Dredging — Oakland,  Cal. — Contract  for 
iliedging  in  Oakland  Harbor,  Cal.,  award- 
ed American  Dredging  Company,  San 
Francisco,   at   $37,596. 

•Irrigation— Yucaipa,  Cal.  —  Contracts 
lor  extending  South  Mesa  Water  Com- 
pany's irrigation  system  awarded  as  fol- 
lows: 300,000-gal.  concrete-lined  reservoir 
to  Montizel  &  Sons,  Redlands,  and  6500 
ft.  4,  6  and  8-in.  riveted  asphalt-coated 
pipe  to  Western  Pipe  &  Steel  Company, 
Los  Angeles.  Philip  B.  Hasbrouck,  Resi- 
dent Engineer. 

Harbor    Improvements — Toronto,   Ont. — 

Bids  of  R.  Weddell  Co.  of  Toronto  and 
l^ussell  Co.  of  Toronto  recommended  for 
award  for  constructing  crib  work  and 
head  walls  in  connection  with  harbor 
improvements,  to  cost  about  $250,000. 
Bids  opened  May  1.  Chm.  Toronto  Har- 
bor Commissioner.s.  50  Bay  Street,  To- 
ronto  (E.  L.   Cousins,  Ch.  Engr.). 


ELECTRIC  RAILWAYS 


PROPOSED  WORK. 

Johnstown,  Pa.— Citizens  of  Upper 
Yoden  Township  planning  to  construct  Ihi 
miles  of  trolley  line  extension  from  ter- 
minal of  Johnstown  Traction  Company's 
Southmont  Line;  cost  $18,000.  The  Trac- 
tion Company  has  agreed  to  furnish  cars, 
provided  track  is  laid  by  Township. 

Montoursvllle,  Pa.— The  MontoursvlUe 
Passenger  Ry.  Co.  plans  to  extend  lines 
1%  miles,  0.6  mile  to  be  span  wire  con- 
struction and  9.9  mile  bracket  construc- 
tion. Company  will  purchase  56-lb.  relay- 
ing T  rails. 

Womelsdorf,  Pa.— Womelsdorf,  Richland 
&  Myerstown  Street  Ry.  Co.  incorporated 
to  construct  an  electric  railway  from 
W^omelsdorf  to  Newmanstown.  Among  in- 
corporators: Leroy  Valentine  and  Frank 
Rader,  both  of  Lebanon. 

Washington,  D.  C— Reported  the  Wash- 
ington &  Old  Dominion  Ry.  Co.  is  con- 
sidering constructing  an  extension  in  Vir- 
ginia. 

Fallbrook,  Va. — Reported  surveys  com- 
pleted by  Atchison,  Topeka  &  Santa  Fe 
R.  R.  (C.  F.  W.  Felt,  (5h.  Engr.  System, 
Chicago,  111.)  for  Fallsbrook-Oceanside 
branch,  about  20  miles  long,  washed  out 
last  January. 

Bartow,  Fla. — Franchise  granted  for 
construction  of  an  electric  railway  from 
Bartow  to  Lakeland  and  Winter  Haven, 
about  25  miles.  Address  County  Commis- 
sioners for  further  information. 

Sarasota,  Fla. — Plans  being  made  for 
constructing  an  electric  railway  from 
Tampa  to  Venice,  about  68  miles.  A. 
Evans  Townsend,  Engr.,  Sarasota,  is  In- 
terested. 

Owensboro,  Ky. — Owensboro  Interurban 
Lines  incorporated  to  construct  an  elec- 
tric railway.  Among  incorporators,  A. 
Bresler  and  S.  H.   Heaver. 


East  Cleveland,  Ohio. — City  Council 
granted  to  J.  L.  Free  Land  Co.,  1004  Pros- 
pect Avenue,  Cleveland,  a  franchise  to 
construct  an  electric  line  on  Noble  Road, 
from  Euclid  Avenue  to  Cleveland  Heights. 

Minneapolis,  Minn. — Plans  being  pre- 
pared by  City  Engineer  for  a  municipal 
street  railway  from  Thirty-second  and 
Central  Avenues  to  city  filtration  plant; 
cost,  about  $40,000. 

Omaha,  Neb. — Extensive  improvements 
contemplated  by  Omaha  &  Council  Bluffs 
Street  Ry.   Co.,  at  cost  of  about  $250,000. 

Dallas,  Tex. — Reported  the  Dallas  Trac- 
tion Co.  is  considering  constructing  an 
extension  from  Waco  to  Taylor,  about  70 
miles. 

Dallas  Standard  Traction  Co.  will  con- 
struct about  H  mile  track  in  Mt.  Auburn 
-Addition. 

Quebec,  Que. — The  Quebec  Railway, 
Light  &  Power  Company  contemplates 
constructing  a  railway  at  a  cost  of 
$150,000. 

Edmonton,  Alta. — Plans  being  prepared 
by  E.  W.  Boweness  of  Edmonton  Power 
Co.,  for  development  of  a  municipal 
power  system,  including  railway,  to  cost 
about   $500,000. 

BIDS    DESIRED. 

New  York,  N.  Y.— Until  June  1  by  Pub- 
lic Service  Commission  for  First  District, 
120  Broadway,  for  constructing  station 
finish  on  Sections  No.  12  to  15  on  Route 
No.  5  of  the  Lexington  Avenue  subway, 
including  110th,  116th,  125th,  149th  Streets, 
Mott  Haven,  and  Third  Avenue  and  138th 
Street. 

Toronto,  Ont. — Until  May  23  by  T.  L. 
Church  (Mayor),  Chmn.  Bd.  Control,  for 
one  single  truck,  double  end  street  car 
completely  equipped,  one  car  body  double 
end,  single  truck,  equipment  for  one  single 
truc'i  car,  etc.,  all  for  Bloor  Street  Divi- 
sion Toronto  Civil  Ry. 

PRICES  AND  LETTINGS. 

irindicates  award  of  contract. 

•  New  York,  Ni  Y. — Contract  awarded 
last  December  to  I>awrence  C.  Manuell.  11 
Pine  Street,  at  $2,063,877,  for  constructing 
Section  No.  2  of  Routes  Nos.  19  and  22, 
the  Pelham  Bay  Park  elevated  extension 
of  the  Lexington  Avenue  subway,  has 
been  signed  during  past  week  by  Public 
Service  Commission   for  First  District. 


RAILROADS 


Irrigation — Ft.  Shaw,  Mont.— Following  Shelbyvllle,  Ky.— The  Shelbyville  & 
are  totals  of  bids  opened  May  5  by  U.  S.  Frankfort  Realty  Co.  contemplates  con- 
Reclamation  Service,  Ft.  Shaw,  for  fur-  structing  two  power  houses  and  three 
nishing  about  575  ft.  96-in.  wood  stave  bridges  in  connection  with  electric  rail- 
pipe  for  Sun  River  Project:  Fir  staves,  way  from  Shelbyville  to  Frankfort.  J.  W. 
National  Tank  &  Pipe  Company,  27.';  Oak  Gudgel,   Secy. 


PROPOSED  WORK. 

Bangor,  Me. — The  Eastern  Maine  R.  R 
(F.  O.  Beal,  Vlce-Pres.,  Bangor)  will  con- 
struct a  line  from  Bangor  northeast  to 
Great  Pond,  thence  north  to  head  of 
Nicatous  Lake  and  via  Carroll,  Prentiss. 
Bancroft  and  Haynesville  to  Houlton,  112 
miles. 

Scranton,  Pa. — City  officials  have  sub- 
mitted to  Delaware  &  Hudson  R.  R.  Co. 
(Jas.  MacMartin,  Ch.  Engr.,  Albany,  N. 
Y.)  plans  for  eliminating  of  eleven  grade 
crossings  and  for  raising  tracks  from  5 
to  15  ft.  above  present  levels.  All  present 
grade  crossings  to  be  eliminated  with 
either  overhead  crossings  or  subways. 

Augusta,  Ga. — J.  A.  J.  Henderson,  Pres- 
ident of  the  Ocilla  Southern  R.  R.,  is  re- 
ported to  have  made  an  offer  to  the  West- 
ern &  Atlantic  R.  R.  Commission  to  ex- 
tend the  said  railroad  from  Atlanta  to 
St.  Marys  and  Jacksonville. 

Perry,  Ga. — Ocilla  Southern  (D.  C 
Smith,  Gen.  Mgh.,  Ocilla)  has  preliminary 
survey  for  a  line  from  Perry  north  to  Ma- 
con and  expects  to  commence  construc- 
tion on  this  28-mlle  extension  during 
1916. 

Mulberry,  Fla. — Franchise  granted  to 
Export  Phosphate  Ry.  &  Terminal  Com- 
pany (H.  L.  Pierce,  Pres.,  Tampa)  to 
build  a  railroad  from  Mulberry  to  Tampa, 
about  30  miles.  The  part  of  the  line 
within  the  city  of  Tampa  is  to  be  op- 
erated by  electricity,  and  eventually  the 
entire  system  will  be  electrified. 

South  Bend,  Ind. — At  Joint  session  of 
Advisory  Board  of  Council  and  Board  of 
I'ublic  Works  favorable  action  was  taken 
on  the  adoption  of  a  resolution  providing 
for  grade  separations  In  connection  with 
the  elevation  of  the  N.  Y.  Central  R.  R. 
tracks  in  the  city.  The  resolution  pro- 
vides for  a  12%-ft.  elevation  of  tracks 
along  entire  length  of  Improvements  ex- 
cept at  Micliigan  and  (Shapin  Streets, 
where  elevation  is  to  be  16  ft.,  the  street 
to  be  depressed  5  ft.  below  ground  grade. 
Estimated  cost  to  city  will  be  between 
$250,000  and  $300,000. 

Larned,  Kan. — Anthony  &  Northern  R. 
R.  Company  (J.  E.  Waite,  Ch.  Engr., 
Hutchinson)  will  soon  construct  a  branch 
line  from  Larned  north  an  Indefinite  dis- 
tance. 

Earl,  Ark. — Crittenden  Ry.  (E.  T.  Sel- 
lew.  Gen.  Mgr. .  CritteJjden)  is  planning 
to  extend  line  through  St.  Francis  Val- 
ley,  Ark. 


San  Antonio,  Tex. — San  Antonio  Belt  & 
Terminal  Company  will  erect  a  terminal 
.system  and  station  here. 

Las  Vegas,  N.  M.— The  Atchison,  To- 
peka &  Santa  Fe  R.  R.  (C.  F.  W.  Felt, 
Ch.  Engr.,  Chicago,  lU.),  will  spend  $330,- 
000  in  improvements  at  Las  Vegas,  to  in- 
clude a  34-stall  roundhouse,  reinforced 
concrete,  a  brick  power  house,  35  x  70  ft., 
a  600-ton  coal  storage  and  service  plant. 

Leavenworth,  Wash.  —  Leavenworth- 
Vaneo  R.  R.  incorporated,  with  Joseph  T. 
West,  Secy,  and  Treas.,  to  build  a  25- 
mile  railroad  from  Leavenworth  to  Vaneo. 
Main  office  512  Colman  Bldg.,   Seattle. 

Grants  Pass,  Ore. — Reported  Smith 
Powers  Lumber  Company,  Grants  Pass, 
plans  constructing  between  5  and  10  miles 
of  railroad  this  summer,  some  consisting 
of  logging  roads  up  Sand  Creek  and  Sal- 
mon River. 

Los  Angeles,  Cal.— City  Council  ap- 
pointed a  committee,  of  whom  P.  D. 
Howell,  Chief  Engineer  Board  Public 
Utilities,  Homer  Hamlin,  City  Engineer, 
and  Samuel  Storrow  are  members,  to 
consider  plan  for  elimination  of  grade 
crossings.  It  Is  proposed  to  remove 
Southern  Paciflo  Ry.  tracks  from  Alameda 
Street  about  2  miles;  also  construct  via- 
ducts over  tracks  of  Atchison,  "Topeka 
&  Santa  Fe  R.  R.,  the  San  Pedro,  Los 
Angeles  &  Salt  Lake  Ry.  and  Southern 
Paciflc  Ry.  Co.   and  river. 

Sarnia,  Ont. — City  Council  is  negotiat- 
ing with  Michigan  Central  R.  R.  with  a 
view  of  having  line  extended  into  the 
city  this  summer. 

PRICES  AND  LETTINGS. 

iflndicates  award  of  contract. 

•White  House,  N.  J. — Contract  award- 
ed Scully  Ceruso  Company,  Newark,  for 
grading  from  White  House  to  Gladstone 
for  New  Jersey  Central  and  the  Penn- 
sylvania R.   R.   companies.     Cost  $40,000. 

•Akron,  Ohio. — Contract  awarded  bv 
Erie  R.  R.  to  Kidder  &  McCourt.  for 
grading  new  yard,  requiring  about  72,000 
yd.  of  material  to  be  handled. 

•Yates  City,  III. — Contract  awarded  by 
Chicago,  Burlington  &  Quincy  R.  R.  to 
ilailroad  Water  &  Coal  Handling  Com- 
pany, Chicago,  III.,  for  erecting  a  water 
station  involving  laying  of  about  13,00n 
ft.  8-in.  c.  1.  pipe  and  a  30-hp.  oil  engine 
directly  connected  to  a  triplex  pump. 

•Wenatchee,  Wash. — Reported  Great 
Northern  Ry.  Company  awarded  contract 
to  A.  Guthrie  &  Company  of  Portland, 
Ore.,  for  doubling  tracking  line  between 
Wenatchee  and  Leavenworth. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED  WORK. 

Berlin,  N.  H.— Contract  soon  to  be  let 
for  erecting  six-room,  fireproof,  brick  and 
concrete  grade  school  in  Ward  1,  to  cost 
about  $40,000.  Address  Clerk  School 
Board. 

Amesbury,  Mass. — Town  voted  $125,000 
bond  issue  for  erecting  high  school.  Ad- 
dress Town  Clerk. 

Boston,  Mass. — Schoolhouse  Committee 
is  planning  erecting  at  North  End  a  22- 
room  school.  Dr.  F.  B.  Dyer,  Supt.  of 
Schools. 

Fall  River,  Mass. — Board  of  Aldermen 
passed  ordinance  authorizing  Issue  of 
$150,000  bonds  for  erecting  tuberculosis 
hospital.     Address  City  Clerk. 

Saugus  (P.  O.  Lynn)  Mass. — Willard  M. 
Bacon,  27  Kilby  Street,  Boston,  engaged 
to  prepare  plans  for  12-room  Junior  High 
School;  cost  $75,000.  Edgar  Banks  Oliver, 
Chairman  Building  Committee. 

Springfield,  Mass. — Contract  soon  to  be 
let  by  Schoolhouse  Commissioners  for 
erecting  addition  to  Howard  School  (Kirk- 
ham  &  Partlett,  Springfield,  Archts.)  and 
for  the  new  Hooker  School  (S.  M.  Green 
Company,    Springfield,    Archts.). 

Westboro,  Mass. — Town  meeting  voted 
May  2  to  erect  a  high  school  of  brick 
costing  $60,000. 

New  Britain,  Conn. — Board  of  Educa- 
tion is  considering  plans  submitted  for  a 
school,  24  rooms,  an  assembly  hall  and 
gymnasium,  and  will  make  a  selection 
some  time  this  month. 

New  London,  Conn. — Trustees  of  Con- 
necticut College  for  Women  authorized 
erection  of  new  dormitory  and  gymnasium 
to  cost  $30,000.  F.  Vallentine  Chappell, 
Chairman  Trustees. 

Carthage,  N.  Y. — Plans  prepared  for  a 
60  X  40-ft.  brown  brick  building  for  Coch- 
ran Memorial  Library.  Address  Carthage 
Free   Library  Asso.  ■ 

Geneva,  N.  Y. — State  Legislature  passed 
bill  providing  for  erection  of  new  ad- 
ministration and  demonstration  building 
at  Experiment  Station,  to  cost  $100,000. 
of  which  sum  $20,000  shall  be  appropri- 
ated this  year. 
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QtovwsvlU*.  N.  Y.— Citiwu  authortMd 
Board  of  Bducatloa  to  arvct  acbool  on 
■tto  of  pr— nt  l»cti  achoQl  to  r«UeT«  eon- 
■mUob:  coat  not  to  exceed  tSO.OM. 

JmhhOW.  N.  Y.— Cltlaena  voted  to 
eraet  a  sruBaaar  and  hlsb  echool;  prob- 
aM*  eoat.  I1M.M*.  AddrMs  Board  of 
Bdoeatloa. 

PHUteid.  N.  Y.— atl»»B»  of  EMstiict  No. 
t  voted  to  rebuild  adMml  on  Uncoln  Atc- 
no^  reoentlT  deaUoyed  by  Are.  •<  an  ••- 
Umatcd  eoS  of  t«lf.«M.  Address  Board 
of  Bdncattao. 

FrMkoM,  N.  J.— Town  Commlwioity 
naaa^  oidlnance  aatbariatac  iaane  of  fU.- 
•Mkoada  for  erectlns  munlapa)  buUdlns. 


HMitatswm,  N.  J.— Peddle  Institute  wlU 
niMBd  tn.«M  for  arectios  junior  school  on 
Rim  Road. 

Laural  Sprtnoa.  N.  J.— Board  of  Educa- 
tloa  hairtac  Mna  prepared  by  John  U 
Ooaan.  UU  Walnnt  Street.  Philadelphia. 
Pa.,  far  t«o.-atorT  brick  and  stone.  M  z  Cs 
ft.     


HarHman.  Tenn.— Citlsens  May  6  vot^ 
t&0.000  bonds  for  erecting  school.  A.  K. 
Davis.  Secy.  School  Board. 

Newport.  Tenn. — Contract  will  be  let 
in  September  or  October  by  County 
School  Superintendent  for  erecting  the 
2-story  brick  high  school,  to  cost  $30,000. 

Louisville,  Ky. — Superintendent  O.  !>• 
Reid  recommended  to  Board  of  Educa- 
tion erection  of  addition  to  Broadway 
School  to  accommodate  the  Louisville 
Normal  School;  estimated  cost,  J40,000. 

Winchester,  Ky.— Board  of  Directors 
ICay  2  rejected  an  bids  opened  for  erect- 
ing »S0,000  hospital,  as  feeing  too  high. 
New  bids  wlU  be  asked.  J.  W.  Crone, 
Archt.,   Wlncheater. 

Ansonia,  Ohio.— School  bonds  for  J85,- 
000  will  be  sold  June  10.  by  J.  C.  PoUng. 
Clk.  Board  Education. 

Bedford,  Ohio. — Election  to  be  held  June 
9  to  vote  130.000  school  bonds.  Address 
Clerk   Board   Education. 

Cincinnati,  Ohio.— The  I-ongvtew  Build- 
ing Commission  has  been  organized  to 
supervise  erection  of  a  $250,000  dormitory 
for  women  and  a  $50,000  refrigerator 
plant  and  laundry  at  the  Longview  In- 
aane  Asylum.  (Albert  Relnhardt,  clerk 
of  the  new  commission V  Klzner  &  An- 
derson. 136  Ingalls  Building,  Cincinnati, 
preparing  plans  for  the  structures. 

Columbus,  Ohio.— Citizens  of  Norwich 
Township  voted  $60,000  bonds  for  erect- 
ing two  elementary  school  buildings. 

FIndlay,  Ohio. — Allen  Township  School 
bonds,  in  all  $45,000.  sold  for  erecting  a 
central  school.  Address  Allen  Township 
School  Board. 

Jefferson,  Ohio.— F.  L.  Packard.  New 
Hayden  Building,  Columbus,  is  architect 
for  the  2-story  fireproof  school.  C.  C. 
Hamilton,  Clerk  School  District. 

Perrysburo,  Ohio. — School  bonds  for 
$11  000  win  be  sold  May  20.  by  Board  Edu- 
cation  (Charles  E.  Van  Norman,  Clk). 

Rlely,    Ohio. — School    bonds    for   $30,000 

will  be  sold  June  1.   by  Board  Education 

(J.  P.  Van  Audsall,  Clk.). 

Weston,  Ohio. — School  bonds  for  $55,000 

JohnMown.  Pa.— Preliminary  plans  pre-     will  be  sold  by  J.  M.   C.   Cook.   Clk.   Bd. 

.   .       .     .    . ^ W71M     Bduc,  June  3. 


.....__  N.  J. — City  will  erect  an  art 
•dMOl  cxmUok  $XS.S0«. 

WBOdbHdaa.  N.  J.— Township  Commit- 
IM  Totodltt,OM  booda  to  erect  a  mn- 
Bidpal  balldiiis. 

aiainr.  Pa^ — Board  of  Education  voted 
lo  a(«ct  a  XO-room  grade  a^ocd  on  Mar- 
kat  Siract:  coat  about  $I&,00«.  Plans 
balac  prepared. 

Pa.— Cittaens    voted    $60,000 


aelMMi  bonda. 

^  Pa.— County  (Commissioners 
erectlns  an  Insane  aaylum, 
ceatlav  tSM.OM. 

fwand  City.  Pa.— C.  C.  and  A.  L. 
Thayer,  of  New  Castle,  encaced  to  pra- 
naia  niaas  and  specifications  for  school 
to  bo'werted  in  Fourth  Ward;  probable 
roM  |M.«M. 

■fto.  Pa^-Reportcd  contract  wiU  be  let 
atoat  Jane  It  far  erecting  $500,000  acad- 
^ay  hMi  school  at  Twenty -sixth  and 
Sate  Streeta.  William  B.  Ittner,  Archt.. 
Board  of  Edocatlon  Building.  St.  L^uis. 
Mo 


Dared  by  J.  Emmet  Lucas.  George  Wild 
lod  J.  E.  Adams  of  Johnstown,  approved 
for  proposed  Junior  High  School  group 
of  buildlnsa  Addreaa  Secretar>-  School 
Board. 

_  Pa.— Franklin     *     MarahaU 

I  wdl  aract  a  $100,000  dormitory  for 
ilwwlhtlral  aamlnary. 

Lilly,  Pa.— Cltiiens  voted  $30,000  bonds 
for  erecting  school  Archt.  J.  E.  Adama, 
Johnstown. 

Monarch.  Pa.— Contract  will  be  let  soon 
•fter  June  U  by  Dunbar  Township  School 
BMrict  for  erecUns  a  2-aton-  brick  and 
Sewhool  coating  tJS.OOO.  Andrew  P. 
Caspar.  ArebL.  Unloatown.  Pa. 

Wast  Chaater,  Pa.— A  two-story  and 
haaasent,  fireproof,  brick,  stone  and  terra 
cotta  adMOl  U  to  be  erected,  cost  about 
$1M.M*.    Addreaa  Board  of  Education. 

■  Wllmlnston,  Del.— Brown  A  Whiteside. 
Wilmington,  are  architects  for  the  nre- 
proof  l-story  addlUon  to  >>«  •'"•fte^.A'' 
KS-  I  du  Pont  School;  cost,  $110,-)00. 
W  K.  <3eige.  n  South  Penna  Avenue. 
WUmlDgton.   may  be  able   to  give   infor- 

Va. — School  bonds  amount- 

Ofee<]s  to  be  used  for 

„  school   and   repairing 

Address  Board  of  E>Iu- 


log  taM.wo 

piasOTn 


itiuiiiiuaii.  Va.— Reported  pUna  being 
prSpanStm-  several  units  to  be  erected 
iS  wBMctkm  with  Memorial  Hospital; 
prabable  cost.  $100,000. 

Clarkaburo,  W.  Va.— Contract  ,soon  to 
be  Stfor  luting  ftve-atory,  brick  tile 
and  flreiiroof  bosprtal  on  Mechanic  Street 
taTltaMa  BosplUl  Company:  coat  about 
III-IH  Dr.  8.  M.  Mason  of  the  Kessler 
Hoapltal  win  have  charge. 


t» 


llekory.  N.  C. — School  bonda  amounting 
'•M  Mid.    Addreaa  Clark  School  Board. 

Macon.  Oa. — Election  to  be  bald  June 
27  to  vou  $a>0.000  bonds  for  erecting  a 
dty  auditorium  and  alao  for  hoapltal.  Ad- 
dress Mayor. 

O*  Land.  na.^-CIUiens.  May  ».  voted 
■at-MO  booda  to  erect  new  school.  Ad- 
-.aSkSchool  Board. 


Birmlnaham.    Ala.— Reported    dealgn    of 
Eugene    H.    Knliht.    ArchC.    of   Blrmlng- 
for  city  hjoi.  toll,  library  and  audl- 


,„„.„  bulkfing  utfibing  steel  frame  .of 
Radsn  BulMlng  at  Elghteeath_8treet  and 
putb  Avenue  8ppro»ed^.by  Chamber  of 
Commerce.  Aiftfresa  H.  Key  Mllner, 
Chairman  Chamber  of  Commerce  Audi- 
tortom  Oommlttee. 

Laurat,  Mlse^-Oty  will  issue  $».000 
bonds  for  erecting  a  hospital.  Address 
City  Clerk. 

Columbus.  Mlaa.— floods  vnovnOxf,  tf 
$60,400  sold  by  dty  tOr  arecttng  a  high 


Huntington,  Ind.— Plans  about  com- 
pleted for  a  county  hospital  to  cost  $30,- 
000.     M.  B.   Stulls,  Pres.  Board. 

Terre  Haute,  Ind. — State  Board  of  Fi- 
nance. Indianapolis,  authorized  Trustees 
of  Indiana  State  Normal  School  (Joshua 
Jump.  Secy.),  to  construct  a  Science 
building,  costing  $100,000.  Preliminary 
plans  will  be  considered  at  June  meeting. 

Winchester,  Ind.— Reported  erection  of 
a  $32,000  high  school  Is  under  considera- 
tion.    Address  School  Board. 

Plymouth,  Mich.— Citizens  of  Plymouth 
School  DIst.  voted  to  erect  school  to  re- 
place building  recently  destroyed;  cost 
about  $100,000. 

Quincy.  ill.— School  bonds  for  $76,000 
win  be  sold  June  29  by  Board  of  Educa- 
tion (Cnyde  L.  Sears.  Business  Manager). 

Janesvllle,  Wis.— Tentative  plans  sub- 
mitted by  School  Board  to  City  Council 
for  proposed  four-story  annex  to  high 
school;  cost,  about  $85,000. 

Milwaukee,  Wis.— Erection  of  a  $50,000 
lion  house,  hospital,  bear  dens  and  sepa- 
rate quarters  for  reptiles,  water  animals, 
deer,  etc.,  contemplated  for  Washington 
Park  Zoo.     E.  H.  Bean.  Supt. 

New  Richmond,  Wis.— Volkman  &  Han- 
cock, Eau  Claire,  engaged  to  prepare 
plans  for  school,  to  cost.  Including  heating 
plant,  approximately  $40,000. 

Park  Falls,  Wis.— A  high  school  cost- 
ing $48,000  is  to  be  erected  here.  Address 
Secretary  Board  of  Education. 

Superior,  Wis.— it  is  proposed  to  erect  a 
2-story  fireproof  brick  and  concrete  addi- 
tion to  the  school  to  cost  $60,000.  Rad- 
cliffe  &  Crumpton.  Archts.,  Superior;  L. 
A.  Nichols,  Secy.  Bd.  Education. 

Ft,  Dodoe,  Iowa, — Architects  selected 
by  School  Board  to  prepare  plans  for  two 
$30,000  schools,  one  to  be  erected  on 
Round  Prairie  and  the  other  In  the  Min- 
eral City  addition. 

Knoxvllle,  Iowa. — Contract  wiU  be  let 
about  June  16  by  Board  of  Education  (T. 
O.  Gllson,  Secy.)  for  erecting  a  brick 
school  to  cost  $76,000.  Sawyer  and  Wat- 
roua,  Archts.,  Des  Molnea. 

Merlden.  Iowa.— Plans  being  prepared 
by  W.  L.  Steele,  United  Bank  Building, 
Sioux  City,  for  a  brick  and  atone  school 
to  be  erected  at  Merlden;  cost  about 
$30,000. 

SIOUX  City,  Iowa.— William  L.  Steel. 
Sioux  City,  is  architect  for  the  4-8tory 
fireproof  hospital  to  be  erected  for  Bene- 
dictine SisUrs  at  a  cost  of  $160,000.  Plans 
will  be  ready  about  May  16. 

Contract  soon  to  be  let  for  erecting  a 
2-story  and  basement  dormitory  and 
chapel  at  Springdale  for  Trinity  College; 
cost    $40,000.      Addreaa    Wm.    L.    Steele, 


Qlenville,  Minn.— School  Board  Intends 
erecting  a  $30,000  school. 

Mound,  MInn.-Plans  being  PreP"*^.;"! 
a  school  to  be  erected  in  Consolidat^ 
School  District  and  cost  $50,000.  J.  f- 
Wilkins,  Secy.  School  Board. 

St.  Paul,  Minn.— Contract  Cpmraittee. 
May  5:  rejected  an  bids  recently  opened 
for   erecting  McClellan   School. 

Hays,  Kan,— Citizens  voted  to  issue 
$50,000  bonds  for  erecting  cental  "ign 
school.  Address  State  Architect  at 
Topeka. 

Smith  Center,  Kan.-Electlon  soon  to 
be  held  to  vote  on  erecting  a  »50.000  high 
school.  Plans  have  been  prepared  by  1. 
W.   wniiamson,   Archt.,   Topeka. 

Topeka,  Kan.— Election  will  be  held 
about  May  29  to  vote  $100,000  bonds  for 
erecting  city  Jail. 

Missoula.  Mont.— A  one  or  two-storj' 
six  to  eight-room  school  is  Plan"ed,  cost- 
ing $27,000.  L.  E.  Harris.  Clerk  School 
District  No.  1. 

Columbia,  Mo.— Citizens  voted  J35,000 
bonds  to  erect  school  for  negroes  and 
$55,000  bonds  for  a  new  ward  school  ana 
additions  to  old  buildings  W.  B  Tttner, 
Board  of  Education  Building,  St.  Louis, 
engaged  to  prepare  plans. 

Joplln,  Mo.— Rose  &  Peterson,  Kansas 
Citv,  Kan.,  Arcjiitects,  have  been  author- 
ized to  contract  tor  erecting  the  tubercu- 
losis hospital,   to  cost  $90,000. 

Moberly,  Mo,— It  is  proposed  to  erect  a 
2-story  addition  to  the  high  school;  cost 
$43,000.  W.  H.  Sayler,  Gumbel  BIdg., 
Kansas  Citv,  Archt.  Robert  Kingsbury, 
Secy.   Board  Education. 

Springfield,  Mo.— George  F.  Reed  Hol- 
land Bldg.,  and  O.  L.  Brettner,  Holland 
Bldg..  engaged  to  prepare  plans  tor  two 
schools  to  cost  $50,000. 

Sweetwater,  Tex.— C.  H.  Page  &  Broth- 
er. Austin  National  Bank  Building,  Aus- 
tin, engaged  to  prepare  plans  for  $100,- 
000  courthouse  to  be  erected  here.  Ad- 
dress County  Clerk. 

Waco,  Tex. — Building  Committee  of 
proposed  new  ward  school  building  at 
Bosque  and  Twenty-fifth  Streets  rejected 
an  bids  for  erecting  building.  Plans  are 
to  be  revised  and  new  bids  asked  soon. 
B.  B.  Cobb,  Supt.  Schools. 

Chlckasha,  Okla.  —  Reported  School 
Board  intends  making  school  improve- 
ments costing  $70,000. 

Sand  Springs,  Okla.— Citizens  voted 
$25,000  bonds  for  erecting  a  school. 

Spokane,  Wash. — Arthur  Cowley  of 
Spokane  selected  by  City  Commissioners 
to  prepare  plans  for  moving  and  rebuild- 
ing city  crematory;  cost  $30,000. 

Hood  River,  Ore,— C.  J.  Crandall  of  The 
Dalles  reported  engaged  to  prepare  plaps 
for  school  for  which  citizens  recently 
voted  $45,000  bonds. 

Los  Angeles,  Cal. — Contract  will  be  let 
in  June  by  Board  Educ.  (W.  A.  Sheldon, 
Secy.)  for  erecting  brick  and  concrete 
power  house  at  Los  Angeles  High  School. 
John  C.  Austin,  Archt.,  1125  Baker  Det- 
wiier  Bldg.,   Los  Angeles. 

Van  Nuys,  Cal,— Steps  being  taken  to 
erect  city  han  on  Virginia  Avenue  and 
Sherman  Way;  cost  approximately  $25,000. 

Idaho  Falls,  Idaho. — Election  soon  to  be 
held  to  vote  $70,000  bonds  for  erecting  a 
courthouse  and  jail.  Address  County 
Clerk. 

Nampa,  Idaho. — Reported  School  Board 
will  soon  let  contract  for  erecting  school 
to  cost  $60,000. 

Ford  City,  Ont. — J.  C.  Pennington,  La 
Belle  Building,  Windsor,  will  prepare 
plans  for  a  brick  and  concrete  school  to 
cost  $40,000. 

Hamilton,  Ont, — City  is  considering 
erecting  a  $300,000  technical  school.  Ad- 
dress Mayor. 


BIOS    DESIRED. 


MnsvHIo.  La.  Bchool  bonds  for  tSO.- 
OMhTra  bMO  voted  Address  CUriTof 
School   Board. 


Archt.,  S'loux  City 

Adams,  Minn. — Consolidated  School  Dis- 
trict No.  «  has  voted  $30,000  bonds  for 
erecting  high  achool.  Address  Clerk  of 
Districf. 


Brandon,  Vt. — UntU  May  22,  by  Trustees 
of  Vermont  State  School  for  Feeble  Minded 
Children  (John  E.  Plddock,  Secy.)  for 
erecting  two  dormitory  buildings  at  Bran- 
don. A.  I.  Lawrence,  .\rcht.,  135  College 
Street,  Purllngton. 

Boston,  Mass,- Until  May  29,  by  Rich- 
ard A.  Lynch.  Supt.  Pub.  Bldgs.,  for 
erecting  a  municipal  building  at  Ashland, 
corner    Washington    Street,    RosUndale. 

Putnam,  Conn. — Until  June  20,  by  .Tames 
A.  Wetmore,  Acting  Supervising  Archt., 
Treas.  Dept.,  Washington,  D.  C,  for 
erecting  post  office  at  Putnam. 

Elmira,  N.  V.— Until  Jn..^  12,  by  Henry 
Melville,  President  Board  Managers,  N. 
Y.  State  Reformatory,  Elmira,  tor  struc- 
tural steel  and  iron  work,  steel  window 
frames  and  sash  and  metal  covered  roofs 
for  shop  building  No.  4  at  said  Reforma- 
tory, advertised  in  Engineering  Record. 
Lewis  F.  Pilcher,  State  Architect,  Al- 
bany. 

New  York  Mills,  N.  Y.— Until  July  1  by 
Board  Education  for  erecting  a  2-story 
and  basement  school  tor  Union  Free 
School  DiHt.  No.  4,  Towns  of  Whltestown 
and  New  Hartford,  to  cost  $76,000.  Wal- 
ter G.  Frank,  Archt.,  Utlca. 


New  York,  N.  Y.— Until  June  13,  by 
Board  Water  Supply,  Municipal  Building, 
for  Contract  144,  constructing  2  concrete 
stone  and  brick  buildings,  approximately 
40  X  15  X  20  ft.,  820  sq.  yd.  brick  pave- 
ment, 600  ft.  balustrade  and  miscellane- 
ous work  at  Silver  Lake  reservoir,  Staten 
Island,  advertised  in  Engineering  Record., 

Pawling,  N,  Y. — Reported  desired  until 
May  22  by  Alfred  Hopkins,  Archt.,  101 
Park  Avenue,  New  York  City,  for  erecting 
two-story  and  basement,  68  x  91  ft.  school. 
Probable  cost  $35,000.  Robert  Hurd,  Pres. 
Bd.  Educ. 

North  Arlington,  N.  J. — Until  June  6  by 
Mayor  and  Borough  Council  for  erecting 
fire  house  and  hall.  Separate  bids  for 
heating,  plumbing,  etc.  Joseph  W.  Baker, 
Archt.,  Ill  N.  Fourth  Street,  Harrison, 
N.  J. 

Trenton,  N.  J.— Until  May  29.  by  Board 
of  School  Trustees  (Thomas  D.  Sensor, 
Pres.),  tor  erecting  a  school. 

Chambersburg,  Pa. — Until  June  6.  by 
County  Commissioners  (Dan'l  Gilbert, 
Clk.),  for  erecting  3-story  brick  addition 
to  county  home.  M.  R.  Rhoads,  Archt., 
Chambersburg. 

Connellsville,  Pa. — Reported  desired  until 
June  2,  by  Board  of  Education  tor  erect- 
ing two-story  brick,  fireproof  grade  school 
in  west  side  to  consist  of  twelve  class- 
rooms with  combination  basement  gym- 
nasium and  auditorium.  Harry  Altman, 
Archt.,  Uniontown. 

Ellwood  City,  Pa.— Until  May  26  by 
Board  Education  (W.  J.  Moore,  Secy.)  for 
erecting  a  12-room  fireproof  school.  Sepa- 
rate bids  for  heating,  wiring,  plumbing, 
etc.  C.  C.  &  A.  L.  Thayer,  Archts.,  New 
Castle. 

South  Boston,  Va. — Until  June  15,  by 
James  A.  Wetmore,  Acting  Supervising 
Archt.  Treas.  Dept.,  Washington,  D.  C, 
for  erecting  U.  S.  post  office  at  South  Bos- 
ton. 

Qlenville,  W,  Va. — Reported  desired 
until  May  25,  by  N.  E.  Ryner,  Clk.  County 
Commissioners,  for  erecting  two-story  and 
basement,,  70  x  94  ft.,  courthouse  and  Jail 
of  brick.  Holmbal  &  Lafferty,  Archts., 
Clarksburg. 

Ronceverte,  W.  Va. — Reported  desired, 
until  May  31,  by  L.  E.  Kramer,  Secy. 
Board  Educ,  tor  erecting  a  high  school. 
H.  Ruswarme,  Archt.,  Charleston,  W.  Va. 

Minden,  La, — Until  June  22,  by  Jas.  A. 
Wetmore,  Acting  Supervising  Archt., 
Treas.  Dept.,  tor  erecting  U.  S.  post  office 
at  Minden. 

Beattyvllle,  Ky,— Until  June  6  by  Wer- 
ner &  Adkins.  architects,  1206  Mercantile 
Library  Building,  Cincinnati,  Ohio,  for  re- 
modeling Lee  County  Court  House.  Esti- 
mated cost  $35,000. 

Lakeland,  Ky, — Until  May  25,  by  Ken- 
tucky State  Board  Control  for  Charitable 
Institutions,  at  office  of  D.  X.  Murphy  & 
Bros.,  Archts.,  714-720  LouisvUIe  Trust 
Bldg.,  LouisvlUe,  for  erecting  kitchen  and 
bakery  building  tor  Central  State  Hos- 
pital, Lakeland.  Also  same  time  and 
place  tor  alterations  to  colored  ward  build- 
ing at  Eastern  State  Hospital  tor  Lexing- 
ton. 

Belolt,  Ohio.— Until  June  8,  by  Belolt 
Village  School  Dlst.  (Mrs.  J.  A.  James, 
Clk.),  tor  furnishing  material  and  erect- 
ing a  school.  Frank  L.  Packard,  Archt., 
Columbus. 

Boardman,  Ohio.— Until  June  5,  by 
Geo.  A.  Davidson.  Clk.  Bd.  Educ,  for  fur- 
nishing material  and  erecting  s^ool. 
Stanley  &  Scheible.  Archts.,  1301-06  Wick 
Bldg.,  YoungstoWn. 

CIroievllle,  Ohio.— School  bonds  for  $130,- 
000  will  be  sold  June  1  by  R  S.  Neudlng, 
Clk.  Board  Education. 

Hanover,  Ohio.— Until  June  JO,  by  A 
D.  Jones,  Clk.  Board  Education,  for  erect- 
ing high  school.  Wm.  B.  Patton,  Archt., 
151^  South  Park  Place,  Newark. 

KIrkeravllle,  Ohio,— Until  June  3,  by 
Board  Educ.  (E.  E.  Stewart,  Clk.).  for  fur- 
nishing material  and  erecting  a  grade  and 
high  school.  Separate  bids  for  heating, 
ventilating,  etc.  F.  S.  Rusk  &  Cree 
Sheets,  Archts.,  145  N.  High  Street,  Co- 
lumbus. 


Lowellvllle,  Ohio.— Untn  June  6.  by  W. 
J.  Maurice,  Clerk  Board  Education,  for 
erecting  a  fireproof  addition  to  school  at 
North  Side.  W.  D.  Eckles,  Archt.,  New 
Castle,  Pa. 

Youngatown,  Ohio,- Until  June  1.  by 
Board  Educ.  Poland  Township  Rural 
School  Dlst.,  tor  furnishing  material  and 
erecting  a  school  in  northwest  portion  of 
said  district.  C.  C.  &  A.  L.  Thayer. 
Archts.  tor  Bd.  Educ. 

Broad  Ripple,  Ind.— Until  May  24,  by 
Washington  Township  Trustees,  for  erect- 
ing school  in  Dist.  Nc  7.  H.  L.  Bass  & 
Co.,  Archts.,  Hume-Mansur  Bldg.,  Indian- 
apolis. 

Manlatlque,  Mich.— Untn  June  8  by  Alice 
G.  ReiUy,  Secy.  Board  Education,  for  fur- 
nishing material  and  erecting  a  high 
school;  also  a  building  containing  a  gym- 
nasium shop  and  heating  plant.  Separate 
bids  for  heating,  plumbing,  etc.  Robinson 
&  Campau,  Archts.,  450  Houseman  Build- 
ing, Grand  Rapids,  or  at  office  of  Bd. 
Educ,  Manistlque. 
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Chicago,  III. — Reported  desired,  until 
May  23,  by  Commissioner  Public  Works, 
for  erecting  a  two-story  and  basement 
brick  fire  houae  at  430  W.  104th  Street. 

Illinois. — Until  June  13  by  Board  of  Ad- 
ministration Japitol,  Springfield,  for  erect- 
ing followingjbuildings: 

Jacksonville,  kitchen  building  at  State 
Hospital.  ,     .,j.  t 

Normal,  new  gymnasium  building  at 
Illinois  Sol-  iers'  Orphans  Home.  Separate 
bids  for  h  ;ating,  plumbing  and  electrical 
work  of  ith  buildings.  James  B.  Bibelka, 
State  A  It.,  130  N.  Fifth  Avenue,  Chi- 
cago. 

Anthon  owa. — Reported  desired  until 
May  26  .■  erecting,  including  heating, 
plumbing  etc..  school.  J.  H.  Craddock, 
Archt.,  O   laha. 

Douds  _eando,  Iowa. — Until  May  23 
(change  of  date  trem  May  19)  by  Consoli- 
dated Independent  School  Dist.  (F.  M.  Gil- 
bert, Secy.)  for  furnishing  material  and 
erect"  ig  a  school.  H.  W.  Underbill  &  Co., 
Arcl?  .^ets,  Bryant  Building,  Kansas  City, 
Mo.      ^ 

Ei  ',  Iowa. — Until  June  7  by  W.  W. 
lylttl  Secy.  Board  Educ.  Independent 
Cons<  dated  School  Dist.,  for  erecting  a 
grade  and  high  school.  Separate  bids  for 
heatir  ■;,  electrical  work,  etc.  Reimer  & 
Herll!  ,  Archts.,  Marshalltown. 

Motmt  Pleasant,  Iowa. — Reported  desired 
until  May  26  by  C.  Van  Brussells,  Secy. 
Bd.  Educ.  Independent  School  Dist.  for 
erec*  'ng  school.  Separate  bids  for  heat- 
ing, lighting,  etc.  Fugard  &  Knapp, 
Arch  s.,  McKinnie  Building,  Moline. 

Newell,  Iowa. — Reported  desired  until 
June  12  by  Secy.  Board  Education  for 
erecting  two-story  high  school.  Beuttler 
&  .Arnold,  Archts.,  609  Security  Building, 
Sioux  City. 

Sioux  City,  Iowa. — Reported  desired  un- 
til May  29  by  I.  Lee  Storm,  Secy.  Bd. 
Educ,  for  erecting  two-story  and  base- 
ment school.  Probable  cost  $25,000. 
Beuttler  &  Arnold,  Archts.,  609  Security 
Building. 

Sioux  City,  Iowa. — Until  June  1,  for 
erecting  a  hospital,  fireproof,  5  story,  for 
Benedictine  Sisters,  to  cost  $150,000. 
William  L.    Steele,  Archt.,   Sioux  City. 

Springdale,  Iowa. — Contract  will  be  let 
about  June  20  for  erecting  a  dormitory 
for  Trinity  College  to  cost  $45,000.  W.  L. 
Steele,   Archt.,    Sioux  City. 

Stewart,  Iowa.— Until  May  22  by  G.  F. 
Taylor,  City  Clerk  for  erecting  a  brick 
city  hall. 

Bageley,  IVIInn. — Until  May  22  by  Board 
Educ.  Independent  School  Dist.  No.  2,  for 
erecting  a  high  school.  B.  F.  Broomhall, 
Archt.,  710  Alworth  Building,  Duluth. 

Duiuth,  Minn. — Until  May  27,  by  Dr.  A. 
A.  T.  Laird,  Secy.  Sanitarium  Commis- 
sion, County  of  St.  Louis,  at  office  of  Hol- 
stead  &  Sullivan.  Archts.,  410  Palladio 
Building,  Duluth,  for  erecting  a  two-story 
annex  and  three -story  addition  to  present 
boiler  house. 

Nopeming,  Minn. — Reported  desired  un- 
til May  27  by  Halstead  &  Sullivan, 
Archts.,  410  Palladio  Building,  Duluth,  for 
erecting  two-story  and  basement,  262  x  22 
ft.,  and  three-story,  40  x  60  ft.,  sanitarium 
and  boiler  house  addition,  for  St.  Ixjuis 
County  Sanitarium.    Probable  cost  $50,000. 

Brlcelyn,  Minn. — Reported  desired  until 
May  24  by  A.  B.  Elverstrom,  Secy.  Bd. 
Educ,  for  erecting  a  two-story  and  base- 
ment, 38  X  70  and  36  x  73  ft.  addition  to 
high  school.  Probable  cost  $35,000.  E.  F. 
Broomhall,  Archt.,  710  Alworth  Building, 
Duluth. 

LeotI,  Kan.^Reported  desired  until  June 
6  by  William  Reese,  Co.  Comr.,  Leoti,  for 
erecting  three-story  and  basement,  62  x  66 
ft.,  court  house.     Probable  cost  $50,000. 

Red  Cloud,  Neb.— Until  June  6,  by 
School  Board  Dist.  No.  2,  Webster  County 
(C.  J.  Pope,  Secy),  for  erectlnfi:  high 
school.  Separate  bids  for  heating,  plumb- 
ing, etc.  R.  A.  Bradley  &  Co.,  Archts., 
Exchange  National  Bank  Bldg.,  Hast- 
ings. 

Redfield,  S.  D.— Until  June  26,  by  Su- 
pervising Architect.  Treasury  Depart- 
ment. Washington.  D.  C.  for  construct- 
ing U.  S.  post  office,  advertised  in  Engi- 
neering Record. 

Hettinger,  N.  D.— Until  June  5,  by  Alex. 
Stensby,  Clerk  Hettinger,  Special  School 
District  No.  3.  for  erecting  a  3-story 
brick  addition  to  school.  Jesse  M,  War- 
ren, Archt.,  Butte. 

Austin,  Tex.— Until  May  19  by  W.  H. 
Cullen,  Pres.  School  Board  of  Pease 
School,  in  this  city,  for  remodeling  and 
additions  to  said  school.  Dennis  R. 
Walsh,  Archt. 

Plalnview,  Tex. — Until  May  30,  by  J. 
F.  Sanders,  Plalnview.  for  erecting  a  3- 
story  brick  and  reinforced  concrete  school. 

Inglewood,  Cal. — Until  June  2,  by  Board 
Trustees,  Union  High  School  Dist.  (F.  D. 
Parent,  Clk.),  for  erecting  brick  and  steel 
auditorium  building,  seating  capacity 
1060.  Norman  F.  Marsh  and  H.  C.  How- 
ard. Archts.,  214  Broadway  Central  Bldg., 
Los.,  Angeles. 

Douglas,  Ariz.— Until  June  21,  by  Jas. 
A  Wetmore.  Acting  Superv.  Archt., 
'  ^as.  Dept.,  Washington,  for  erectipg 
-  nplete  U.  S.  post  ofnce  and  custom 
house  at  Douglas. 


Salt  Lake  City,  Utah.— Until  May  29, 
by  Board  Education  (L.  P.  Judd,  Clk.), 
for  erecting  Liberty  School  on  Third  East 
between  Ninth  and  Tenth  Streets.  Sep- 
arate  bids   for   heating,    plumbing,   etc. 

Emmett,  Idaho. — Reported  desired,  until 
May  29,  by  R.  B.  Wilson,  County  Clerk, 
for  erecting  addition  to  court  house. 

Murtaugh,  Idaho. — Reported  desired  un- 
til May  26  by  E.  S.  True,  Secy.  Bd.  Trus. 
Independent  School  Dist.,  for  erecting 
combination  grade  and  high  school.  Sepa- 
rate bids  for  heating,  plumbing,  etc. 
Morgan  Nisbet,  Archt..  8  Trust  Building, 
Twin  Falls. 

Montreal,  Que. — ^Reported  desired  until 
May  23  by  Roman  Catholic  School  Board, 
Montreal,  tor  erecting  a  school.  J.  L. 
Blgonesse,  Archt.,  60  Notre  Dame  East. 


PRICES  AND   LETTINGS. 

iflndicates  award  of  contract. 

^Woonsocket,  R.  I. — Contract  for  erect- 
ing school  on  Mercy  Ball  Estate  •  (bids 
opened  May  12)  awarded  John  F.  Fle- 
mant,  Rathbun  Street.  W.  F.  Fontaine, 
Archts.,  Woonsocket. 

.^Brooklyn,  Conn. — Contracts  for  erect- 
ing Bengal  School  awarded  by  Board  of 
Education  as  follows:  General  contract, 
George  S.  Chatfleld  Company,  73  Canal 
Street,  Waterbury.  $52,629;  heating, 
Charles  Thatcher  Company.  39  Center 
Street,  Waterbury,  $15,787;  plumbing,  M. 
J.  Daly  &  Sons,  653  Bank  Street,  Water- 
bury, $5,950;  electrical  work.  Standard 
Electric  Time  Company,  26  Center  Street, 
Waterbury,  $1,516. 

♦New  York,  N.  Y. — Contract  awarded  H. 
C.  Stowe  Construction  Co.,  221  Greenpolnt 
Avenue,  Brooklyn,  for  alterations  to  hos- 
pital at  foot  of  East  Twenty-sixth  Street 
for  Bellevue  and  Allied  Hospitals;  cost 
$50,000.  McKim,  Mead  &  White,  Archts., 
101  Park  Avenue. 

^rSpring  Valley,  N.  Y. — Contracts  for 
erecting  school  on  Upper  Main  Street 
awarded,  by  Board  of  Education,  as  fol- 
lows: General  contract,  W.  B.  Eyrie, 
Grantwood,  N.  J.,  $28,365;  heating,  At- 
lantic Heating  &  Engineering  Company, 
Hempstead,  L.  I.,  $3,273;  plumbing,  Elmer 
Van  Orden,  Spring  Valley,  $2,595;  electric 
work,  J.  M.  Requa.  Monsey,  $628. 

-^Camden,  N.  J. — Contracts  awa.rded 
May  5  by  Board  of  Education  for  erecting 
high  school  on  Baird  Avenue  and  Park 
Boulevard,  Forest  Hill  Park,  as  follows: 
General  contract.  Cramp  &  Company, 
Seventeenth  and  Walnut  streets,  Philadel- 
phia, Pa,  $360,451;  plumbing,  William  An- 
derson, Atlantic  City,  $23,600;  electrical 
work,  Strang  Electrical  Company,  Cam- 
den, $7,300.  Paul  A.  Davis,  3d,  Archt.. 
1713  Sansom  Street,  Philadelphia.  Pa. 

♦Contract  for  erecting  public  library 
awarded  to  Doyle  &  Co..  1519  Sansome 
Street,    Philadelphia,    Pa.,    at    $130,000. 

♦Camden,  N.  J. — Contract  for  erecting 
one-story,  108  x  56  ft.  library  awarded 
Doyle  &  Company,  1519  Sansom  Street, 
Philadelphia,  Pa.;   cost  $130,000. 

♦Carbondale,  Pa. — Contract  for  erect- 
ing high  school  in  Carbondale  awarded  to 
Herman  Mailander  of  Wilkes  Barre,  at 
$119,239. 

♦Northampton  Heights,  Pa.— Contract 
for  erecting  two-story,  80  x  120  ft.,  brick 
and  stone  school  awarded  Shamokln  Lum- 
ber Company  of  Shamokln.  Clyde  S. 
Adams,  Archt.,  1509  Arch  Street.  Phila- 
delphia. 

♦Philadelphia,  Pa.— Following  are  low- 
est bids  opened  by  Board  of  Education 
for  erecting  three-story  and  basement, 
limestone,  brick  and  reinforced  concrete 
school  on  Fifty-fifth  and  Chestnut  Streets: 
General  contract,  Warren,  Moore  &  Com- 
pany, Commercial  Trust  Building,  $176,- 
878;  heating,  J.  J.  Nesbitt,  1538  Cherry 
Street,  $20,000;  plumbing,  Walters,  Purks 
&  Mellon,  4417  Ludlow  Street,  $9,466;  ven- 
tilating, W.  English  &  Company,  259 
North    Lawrence,    Street,    $2,190. 

Henry  L.  Brown,  1714  Sansom  Street, 
submitted  lowest  bid  for  erecting  three- 
story  and  basement,  61  x  69  ft.  addition 
to  school  on  Twenty-seventh  and  Clear- 
field Streets,  at  $49,607,  and  S.  Faith  & 
Company,  2427  Pennsylvania  Avenue,  for 
plumbing,  at  $2,526. 

♦Uniontown,  Pa. — Contract  awarded  by 
School  Board  for  erecting  the  11-room 
Park  School  (bids  opened  April  25),  to  Vin- 
ton &  Lyons  of  Uniontown,  at  $56,947; 
next  two  lowest  bids  were  W.  E.  Priest 
of  Uniontown,  $57,706,  and  George  M. 
Hall  of  Homestead,  $56,986.  John  H. 
Harman,  632  ,^irst  National  Bank  Bldg., 
Archt. 

♦Woodlawn,  Pa. — Contract  for  erecting 
twelve-room  school  awarded  Wallis  & 
Carely  Company,  Sharon,  at  about  $63,168. 

♦Portsmouth,  Va. — Contract  for  erect- 
ing sixteen-room  school  in  South  Norfolk 
awarded  by  Washington  District  School 
Board  to  Nash-Jones  Company,  Norfolk, 
at  $30,400. 

Elkins,  W.  Va. — Following  are  four  low- 
est bids,  opened  May  8  by  Supervising  Ar- 
chitect, Washington,  D.  C,  for  construct- 
ing the  U.  S.  Post  Ofl!lce  at  Elkins:  (a) 
limestone,  (b)  sandstone:  Westchester 
Engineering  Company,  White  Plains,  N. 
Y.,    (a)   $112,470,    (b)   $118,500:  W.  H.  Fis- 


sell  &  Company,  New  York,  (a)  $111,900, 
<b)  $116,600;  J.  S.  Rodgers  Company, 
Moorestown,  N.  J.,  (a)  $115,500,  (b)  $119,- 
500;  Wise  Granite  &  Construction  Com- 
pany, Richmond,  Va.,  (a)  $118,490;  (b) 
$122,000. 

Evansvllle,  Ind. — Following  are  four 
lowest  bids,  opened  May  10  by  Supervis- 
ing Architect,  Washington,  D.  C^  for 
constructing  U.  S.  Post  Office:  R.  P. 
Farnsworth  &  Company,  New  Albany, 
Ind.,  $135,700;  Chris  Kanzler  &  Son, 
Bvansville,  $134,000;  Balkin  Construction 
Company,  Chicago,  111.,  $142,862,  and  W. 
H.  Fissell  &  Company,  St.  James  Build- 
ing.  New  York,   N.   Y.,  $148,600. 

♦Lafayette,  Ind. — Contract  for  erecting 
brick  and  concrete  biology  building  on 
campus  of  the  Purdue  University  awarded 
Leslie  Colvin,  Anderson. 

♦Oaklandon,  Ind. — Contracts  for  erect- 
Isg  county  tuberculosis  hospital  here 
awarded  by  County  Commissioners  at  In- 
dianapolis as  follows:  General  contract, 
William  P.  Jungclaus,  827  Massachusetts 
Avelue,  Indianapolis,  $55,183;  heating  and 
plumbing,  E.  A.  Strong  &  Son,  Indiana- 
polls,  $10,000;  William  E.  Russ,  Archt., 
1405  Merchants  Bank  Building.  Indiana- 
polis. 

♦Boxholm,  Iowa. — General  contract  for 
erecting  high  and  grade  school  awarded 
Royles  Co.,  Onawa.  Estimated  cost, 
complete,   $50,000. 

Carpenter,  Iowa. — M.  F.  Jones,  417 
Granby  .Bldg.,  Cedar  Rapids,  submitted 
lowest  bid  for  erecting  high  and  grade 
school,   at   $33,000. 

♦  Bralnerd,  Minn. — Contract  for  erect- 
ing Jail  and  sheriff's  residence,  to  cost 
$35,000,  awarded  as  follows:  General  con- 
tract to  H.  J.  Frandsen,  St.  Paul;  heating, 
lighting  and  plumbing,  Slipp-Gruenhagen 
Company,  Bralnerd;  cell  work,  Dlebold 
Safe  &  Lock  Company.  Alden  &  Harris, 
Commerce  Building,   St.   Paul,   Archts. 

♦San  Antonio,  Tex. — Following  are  four 
lowest  bids  opened  May  7  by  School  Board 
(Paul  H.  Scholz.  Business  Agent)  for 
erecting  west  side  school:  Arend  & 
Vogel,  $35,557  (awarded  contract);  Aiken 
&  Femplin,  $38,913;  C.  M.  Schoenfeldl 
?39,417,  and  Wright  &  Sanders,  $39,967. 
Bidders   all  of  San  Antonio. 

Waco,  Tex. — See  "Proposed  Work." 

♦Loveland,  Col. — Contract  for  erecting 
high  school  awarded  Anton  Davidson, 
Denver,  Col.,  at  $88,000.  Roeschlaub  & 
Fuller,  Archts,  Denver,  Col. 

Seattle,  Wash. — Following  are  four 
lowest  bids  opened  May  8  by  School  Board 
(Reuben  W.  Jones,  Secy.)  for  erecting 
addition  to  Queen  Anne  School:  John 
Larson,  4103  Alns worth  Avenue,  $56,184; 
Jenkins  &  Jones,  Transportation  Build- 
ing, $58,350;  Swenson  &  Company,  Seattle, 
$58,781;  Scherer  &  Carlson,  Seattle,  $59,- 
826. 

Roseburg,  Ore. — Following  are  four 
lowest  bids  opened  by  School  Board  for 
erecting  proposed  high  school:  John 
Hunter,  Roseburg,  $57,784;  Southworth  & 
Hendriok,  Salem,  $62,531;  Snook  & 
Travers,  Salem,  $63,990;  Stebbinger 
Brothers,   Portland,    $68,778. 

♦Los  Angeles,  Cal. — Contract  for  erect- 
ing library  at  Santa  Monica  Boulevard  and 
Madison  Ave.,  East  Hollywood,  awarded 
C.  Karsebloom,  1445  Dana  Street,  at  about 
$27,625.  C.  H.  Russell,  Archt.,  1106  Story 
Building. 

♦Cochrane,  Ont. — Contract  for  erecting 
school  to  cost  $40,000  awarded  Oliver  Ed- 
wards &  Company,  Cochrane,  Angus  & 
Angus,  Archts..  North  Bay,  Ont. 


PRIVATE  BUILDINGS 


PROPOSED  WORK. 

Chlcopee  Falls,  Mass. — Wernick  Bros., 
Chlcopee  Falls,  will  erect  a  3-story  mov- 
ing picture  theater  and  office  building  at 
Broadway  and  Main  Street;  cost  about 
$50,000. 

PIttsfleld,  Mass.— St.  Stephen's  Episco- 
pal Church  will  erect  a  $30,000  parish 
house  on  Allen  Street  in  the  rear  of  the 
church. 

Hartford,  Conn. — Permit  granted  to 
Stone  &  Webster  Engineering  Company, 
147  Milk  Street,  Boston,  Mass.,  to  erect  a 
1-story  brick  and  steel,  44  x  71  ft.,  sub- 
station,   costing    $66,000. 

Binghamton,  N.  Y. — MoUen  Transfer 
Company  will  erect  a  4-story  brick  fire- 
proof storage  warehouse,  to  cost  $40,000. 
Moores  &  Dunford,  Archts.,  10  S.  La  Salle 
Street,  Chicago,  111. 

Symphony  Theater  Company  (N.  Korn- 
blite,  Pres.),  will  erect  a  4-story  theater 
building,  to  cost  $150,000.  Leon  H.  Lem- 
part  &  Sons,  Archts.,  Cutler  Bldg.,  Roch- 
ester. 

Brooklyn,  N.  Y. — Plans  being  prepared 
by  P.  rillion  &  Son,  381  Fulton  Street, 
for  two  4-story  bricli  apartments,  to  be 
erected  on  East  Ninth  Street  and  Ditmas 
Avenue,  for  Smith  &  Son,  Inc.;  total  cost 
$60,000. 

Plans  being  prepared  by  W.  r.  McCar- 
thy, 16  Court  Street,  for  6-story  elevator 
apartment  liouse,  96  x  138  ft.,  to  be 
erected  on  Livingston  and  Clinton  streets. 


for  Wolflnger  &   Lasberg  Building  Com- 
pany; cost  approximately  $300,000. 

Plans  being  prepared  by  Cantor  &  Dorf . 
man,  373  Fulton  Street,  for  four-story 
apartment  house,  to  be  erected  on  Forty- 
third  Street  and  Eighth  Avenue  for  Fin- 
nish Co-operative  Home  Association 
(HJalmar  Gronraan,  President);  cost  $56,- 
000. 

New  York,  N.  Y.— Plans  filed  for  erect- 
ing following  buildings:  Two  6-story 
fireproof  apartments  at  Fort  Washington 
Avenue  and  162d  Street;  total  cost  $300,- 
000;  and  five  5-story  brick  stores  and  ten- 
ements at  170th  Street  and  Townsend 
Avenue,  total  cost  $316,000,  for  J.  M.  B. 
Company,  Inc.;  Sass  &  Springsteen. 
Archts.,  32  Union  Square;  5-story  brick 
apartment  at  467  West  152nd  Street  tor 
Presto  Realty  Corp.,  cost  $85,000,  Moore 
&  Landsiedel,  Archts.,  148th  Street  and 
'Ihird  Avenue;  two  5-story  brick  tene- 
ments at  Audubon  Avenue  and  186th 
Street,  for  Manhattan  Heights  Improve- 
ment Company,  total  cost  $148,000,  Sass 
&  Springsteen,  Archts.,  32  Union  Square; 
15-story  fireproof  office  building  at  60 
Liberty  Street  for  Sixty  Liberty  Street 
Corporation,  cost  $300,000,  Cross  &  Cross, 
Archts.,  10  East  Forty-seventh  Street; 
29-story,  fireproof  store  and  office  build- 
ing at  130  West  Forty-second  Street,  for 
Bush  Terminal  Company,  cost  $600,000. 
Helmle  &  Corbett,  Archts.,  190  Montague 
Street,  Brooklyn;  17-story  fireproof  store 
and  office  building  at  18  West  Forty-fifth 
Street  for  Berkeley  Arcade  Corp.,  cost 
$750,000,  Starrett  &  Van  Vleck,  Archts.. 
8  West  Fortieth  Street;  two  5-story  brick 
tenements  at  Marmion  Avenue  and  175th 
Street,  for  Marquette  Construction  Com- 
pany, total  cost  $105,000,  Kreymborg  Ar- 
chitectural Company,  Archts.,  1029  Bast 
163rd  Street;  6-story  brick  tenement  at 
169th  Street  and  Franklin  Avenue,  for 
County  Building  Corp.,  cost  $75,000, 
Kreymborg  Architectural  Company,  Ar- 
chitects, 1029  East  163rd  Street. 

Louis  Allen  Abramson,  220  Fifth  Ave- 
nue, engaged  to  prepare  plans  and  speci- 
fications for  new  hospital,  to  be  erected 
at  1897  Madison  Avenue,  for  Jewish  Ma- 
ternity Hospital,  270  East  Broadway, 
probably  eight  stories,  of  brick  terra  cotta 
and  limestone,  cost  about  $200,000. 

Elizabeth,  N.  J.— J.  Ben  Beatty,  57 
Broad  Street,  is  preparing  plans  for  thea- 
ter, to  be  erected  on  East  Jersey  Street, 
at  a  cost  of  $30,000. 

Jersey  City,  N.  J.— National  Building 
Company,  West  HobBken,  will  erect  a 
four-story  tenement  building  on  Boule- 
vard, to  cost  $26,000.  James  BilUngton, 
2614  Boulevard,  will  erect  a  similar  build- 
ing on  the  Boulevard;  cost  $25,000. 

Newark,  N.  J. — Fairchild  Baldwin  Com- 
pany. 786  Broad  Street,  will  alter  Broad 
Street  building  at  a  cost  of  $25,000. 

James  E.  Bathgate,  254  RosevlUe  Ave- 
nue, it  is  reported,  will  erect  four-story 
brick  dwelling  on  RosevlUe  Avenue,  to 
cost  $25,000. 

Johnstown,  Pa. — ^Willow  Street  United 
Evangelical  Church  will  erect  $60,000  edi- 
fice on  Somerset  Street.  Rev.  Norman 
C.    MlUiron,    Pastor. 

Mt.  Joy,  Pa. — Congregation  of  Kinder- 
hook  Evangelical  Church  purchased  site 
adjoining  present  church  for  erection  of 
a  new  edifice. 

Philadelphia,  Pa.— Clinton  &  Russell,  32 
Nassau  Street,  New  York,  are  architects 
for  fifteen-story  brick,  stone,  steel  and 
terra  cotta  apartment  house,  to  be  erected 
at  Thirteenth  and  Spruce  Streets,  tor 
John  Stafford.  1112  Chestnut  Street.  Own- 
er ready  for  bids  on  brick,  cut  stone  work, 
ornamental  terra  cotta,  partitions  and 
fireproof   fioors. 

Philadelphia,  Pa. — Pennsylvania  Society 
for  Prevention  of  Cruelty  to  Animals  will 
erect  a  $75,000  building  at  922  N.  Broad 
Street. 

Philadelphia,  Pa. — The  Atlantic  Refin- 
ing Co.  will  erect  a  2-story'  brick  boiler 
house,  90  X  100  ft.,  at  Passyunk  Avenue, 
west  of  Twenty-eighth  Street;  cost  $31,- 
000. 

Plans  completed  by  Frederick  Webber. 
Morris  Bldg.,  for  a  15-story  ofRoe  build- 
ing to  be  erected  at  1429  Walnut  Street, 
for  Samuel  L.  Brumbaugh,  at  a  cost  of 
about  $800,000. 

Pittsburgh,  Pa. — Baltimore  &  Ohio  R. 
R.  Co.  (F.  L.  Stuart,  Ch.  Engr.,  Balti- 
more, Md. )  considering  erecting  a  7-story 
freight    depot    at    Anderson    and    Isabella 

streets. 

Baltimore,  IVId. — Plans  to  be  prepared 
by  Clyde  N.  Friz,  1523  Mutvsey  Bldg.,  for 
a  building  for  the  Knights  of  Pythias,  to 
cost  about  $150,000.  James  M.  Hendrix. 
126  North  Gay  Street,  Secy.  Building 
Committee. 

Plans  being  prepared  by  E.  L.  Palmer. 
.Tr.,  1620  Munsey  Bldg.,  for  an  apartment 
house  to  be  erected  in  Roland  Park  at  a 
cost  of  $85,000. 

Frank  Baldwin,  601  Professional  Build- 
ing, is  preparing  plans  for  the  St.  Eliza- 
beth Home  for  colored  children,  to  be 
erected  at  a  cost  of  $150,000  on  site  of 
the  Pen  Lucy  School. 

Maryland  Steel  Company.  Sparrows 
Point,  is  having  plans  prepared  hy  BlsseH 
&  Sinkler,  Bailey  Bldg.,  Philadelphia,  Pa., 
for  24  two-story  houses  for  the  employees. 

A  social  hall  is  to  be  erected  on  site 
adjoining  synagogue  at  Eutaw  Place  and 
Lanvale  Streets;  cost  about  $50,000.  Rev. 
William  Rosenau,  Rabbi. 
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OMtMU.  N.  C— OK3M>ia  MlUa  C«.  will 
•TMt  •  doth  mUl;  coM  about  $1S.«M. 


WW ..».^-,  N.  C^^-Pteoa  (Mine  JM*- 
pared  for  mn  S-story.  S4  z  M  ft.  buUdtnc. 
to  b*  erected  at  Weat  Market  and  SautB 
■kn  Streeta.  (or  A.  J.  Khita.  Prop. 
OiieiHboiu  Drue  Store:  cost  about  tlOO,- 
•Ml 

Atlanta.  6a. — Southern  Ben  Telephone 
*  Tdecraph  Oa.  plana  to  erect  a  concrete 
oflloe  aad  boUdiac  azehaas*  to  coat  tlOO,- 
•W. 

Tampa.  Pla.— Th«  Baker  *  Bolmea  Oa 
at  JackaoBTtlle  wtn  eraet  a  ooocrete  ware- 
hoaee  oa  a  site  ITS  z  SM  ft.  at  Morsan 
aad  Ben  atreeta. 

Ckwfcadata,  Mlee.  Methodiate  propoae 
eraettnc  a  Mt.dOO  edtflct- 

Meridian,  MIea.  —  R.  H.  Hunt.  James 
BuUdinc,  Chattanooca,  Tenn.,  encased  to 
srepare  plana  (or  new  edlflce  (or  FV- 
I— atli  Arenue  Baptist  Church,  to  t>e 
•reeted  at  Sixth  Street  and  Sixteenth 
ATeaac:  cost  |S«.«M.  ^ 

Naw  Orleans.  La^-Contract  about  to 
ba  let  by  Cumberland  Telephone  *  Tele- 
grapk  Co.  tor  areetinv  an  S-story  steel, 
■lone  aad  tana  eotta  oflloe  and  axchance 
kiriMiBc:  eoat  tSSi.«M. 

McMlMivine.     Tenn.  —  The     NaahviUe. 
Chattaaoqn  *  St.   Louis  R.   R.   (U.  Mc 
■aU,    Ch.    - 


DosaW.    Ch.    BDsr 
gteDS  for  a  new 


_ passencer  station,  prob- 

aklT  erected  by  force  account. 

Memphis.  Tenn. — Reported  Memphis 
Knishu  of  Columbus  Bids.  .\aao.  and 
Catholic  Club  of  Memphis  considering 
erectlnc  a  club  house:  cost  al>out  1100.- 
•M. 


Danville.  Hi.— Chicago  &  Eastern  IIU- 
noia  Railway  Co.  (U  C.  Hartley.  Ch. 
Kngr.,  McCorraick  Bldg..  Chicago)  will 
erect  new  passenger  depot  at  Falrchild 
and  Jewel  streets:  cost,  includtnK  rear- 
rangement of  tracks  and  sheds,  $165,000. 

Jollet,  III.— The  Woodruff  Inn  Oarage 
is  to  be  erected  at  Jefferson  and  Scott 
Streets,  at  a  cost  of  $100,000.  George 
Woodruff  is  interested. 

Ejection  o(  a  I-story  brick  club  house 
at  Scott  and  Clinton  Streets  is  contem- 
plated by  Joliet  Lodge  o(  Elks;  cost  about 
$50,000.  E.  R.  Smith.  Secy.  Buildi/ig 
Committee. 

Taylervllle.  III.— ErecOon  of  $$6^000 
union  station  contemplated  here  for  Wa- 
bash Railroad  and  Chicago  &  Illinois  Mid- 
land Railroad  Company  (W.  F.  Mackle. 
Ch.    Engr.,    Taylorvllle). 

Esu  Claire,  Wis.— Plans  prepared  by 
Frank  E.  Gray,  Milwaukee,  for  one-story 
and  balcony,  with  basement,  42  x  124  ft. 
brick  and  fireproof  theater,  to  be  erected 
for  Proflt  Sharing  Theater  Company;  cost 
$40,000. 

Milwaukee,  Wis.— Layron  Park  English 
Lutheran  Church  plans  erecting  new  qpi- 
flce  on  present  site  at  Twenty-third  Ave- 
nue and  Layton  Boulevard;  probable  cost 
$SS.000.     Rev.  Harry  E.  Olsen.  Pastor. 

„    ._   , Minneapolis,    Minn.— The    Polish    Cath- 

NaahTiUe)     making     olic    Church    will    erect,    at    Sixth    Street 
"    "  "       and    Twenty-second    Avenue,    a    church, 

school  and  parish  house  to  cost  $26,000. 

Hennepin  Holding  Company,  Plymouth 
Bide.,  will  erect  a  brick,  tile,  steel  and 
reinforced  concrete  theater  at  Seventh 
Street  and  Hennepin  Avenue,  costing 
$90,000. 


(T.  U  t 
Hitaada 


Mamphla,  Tann.— Turley  A  Nalll.  2( 
North  Oacoad  Street,  will  erect  a  3-story 
aiaptocf  oOce  building,  to  cost  $40,000. 

Covlngtoa.    Ky. — Samuel   Hannaford    & 

,  Hulbart  Block.  Cincinnati,  Ohio,  en- 

d    to   prepare    plans   for   three-story 
3t  boildUiK,  to  be  erected  at  Pike  Street 

1  Hi't'«~'  Avenue,  (or  German  Mutual 

nre  Insurance  Company:  cost  $125,000. 

Akron.  Ohio. — St.  Vincent  de  Paul's  Ro- 
aan  Catholic  Church  plans  erecting  new 
fiiaiil   and  auditorium  to  coat  $125,000. 

~slUlr«.  Ohio.— BalUmora  A  Ohio  R  R. 
U  Stuart.  Ch.  Engr..  Baltimore,  Md.) 
-- *1  erecting  a  40  x  IM  (t.  freight 
covered  platform  IC  ft.  x  80  (t.  and 
•a  oMn  plat(orm  1<  x  UO  ft.;  also  plans 
arccunc  a  2-stoo'  brick  office  building 
«•  X   4«  ft. 

Cleveland,  Ohio. — Plana  being  prepared 
by  Abram  Gardekl,  $15  Garfield  Bldg.. 
•ar  an  8-atory,  152  x  48  ft.  fireproof 
taildinK  for  Bablaa*  Hospital,  at  2500  East 
TUrtT-flfth  Streat:   oort  $100,000. 

Reported  the  Schauffler  Mlsstonary 
Training  School,  5115  Fowler  Avenue,  will 
arect  a  S-storr  bulkling  at  cost  of  $«S,00«. 
M.  W.  Mills.  Principal.  „ 

The  neaerre  Photo  Plays  Co.  (R.  H. 
M..f.Tngtiih»,  Prsa.),  <SS  Leader-News 
Bldg..  will  erect  a  $100,000  studio. 

Greek  Catholic  Union  considering  erect- 
ing an  orphanage  to  cost  about  $250,000. 
A.  J.  Komey,  ms  Weat  Eleventh  Street. 
■MV  ba  abia  to  give  further  information. 

Baportad  the  Wanda  Furniture  Co.. 
Broadway  and  East  Seventy-flrat  Street, 
wtn  eract  a  ^.OM  warehouse  in  rear  o( 
■lant. 

^UMrtad  Boy  Black.  MS  Sincere  Bldg.. 
wfl  araet  a  atoro  and  apartment  house  at 
—  *—  Aveana  and  Bast  Seventy-ninth 
■  coat  about  $7S.MM. 

bainc  prepared  by  MaUlnger  ft 
usamr,  IM  Lannoz  BMg..  (or  an  edifice 
to  ba  erected  at  Dudley  and  Hayden  Aye- 
■oaa  for  Congracatltm  of  St.  Paul's  Luth- 
asaa  Church.  Bav.  W.  H.  Bunge.  Pastor. 
MM  Cotgata  Avanoa. 

Troataca  of  Ssoood  Christian  Science 
Ckoreh.  BocUd  Avenua  and  Bast  Seventy- 
aavaath  Straet.  planning  to  arect  new 
oilBee   to   cost    about   $200,000. 

Dsytan,  Ohlo^— Oermanla  Building  As- 
aoctatton  (Wnilam  H.  Kuhlman,  Preal- 
dant),  4t0  Eaat  Fifth  Street,  contemplates 
aaetlng  oOlca  building  on  site  of  old  post 

-  Tat  Main  aad  PWth  StreeU. 


Lancaster.  Ohio.— D.  Rlebel  ft  Sons. 
First  .Vatlonal  Bank  Building.  Columbus, 
engaged  to  prepare  plans  (or  new  edl- 
iealo  be  erectad  for  German  Lutheran 
Cbnreb.  <«Bt  tM.Mt. 

ho  ««etad  In  Lima  at  a  coat  of  $125,000. 
Adtea—  Secretary  T.  M.  C.  Asso. 

Mantor.  Ohio,— J.  H.  Graham.  IIS*  Bu- 
•Md  A^aooo.  Claveland,  is  architect  (or  a 
iMldaniis  to  be  sracted  In  Mentor  (or  O. 
C  Ihoolia.  TTM  Piatt  Avenue.    Coat  $45.- 

Tolodo.  Ohio.— Plans  being  oonsldared 
br  Building  Commltteo  for  now  Lutheran 
Owphans*  Home,  to  ba  srectad  on  Seaman 
BIroat:  coat  about  t<*.M*. 

Ft  Wayna,  Ind.— Plana  brtng  prepared 

~    Weatherhogg,    Hamilton   National 

BoOdlng.  (or  three-story  and  base- 

krtment   building,   to  ba  erectad 

im  Ralston:  oast  $St,MO. 

Oroensburo,  Ind.— Board  of  Tnuteea  of 
O.    F.  Lodge  propose  erecting  two- 


%£ 


\J.      r  .      A^V^*«^     f^a  «^p»-»*^->»     *..«.-,». -.^      »  —  — 

addition   to  boapitai   building;   cost 


I.   O 
OtOCT    I 

Munde,  Ind^— TsBtatlve  plans  prepared 
tof^!SSi<^  T.  W.  C.  A.  Building  to  be 
erected  here;  prohnbla  cost  $200,000. 


Wichita,  Kan,  —  Christian  Science 
Church  intends  erecting  new  edlflce  on 
present  site  at  Eleventh  and  Robinson 
Streets:   probable  cost   $75,000. 

Norfolk,    Neb. — Norfolk    Masonic    Tem- 

gle  Company  Intends  erecting  three-story 
rick   Masonic   Temple;   cost  about   $30,- 
000. 

Grand  Forks,  N.  D. — Sisters  o(  St.  Jo- 
seph will  establiuh  a  convent  here  costing 
$100,000. 

Deer  Lodge,  Mont. — Northern  Pacific  R. 
R.  Co.  (W  L.  Darling,  Ch.  Engr.,  St. 
Paul.  Minn.)  will  erect  a  passenger  sta- 
tion In  Deer  Lodge,  at  a  cost  of  about 
$25,000. 

Kanaas  City,  Mo. — Plans  prepared  for 
a  9-story,  140  x  140  ft.  brick  mercantile 
building,  to  be  erected  at  Twentieth  and 
Wyandotte  Streets,  (or  H.  D.  Lee  Mer- 
cantile Co.  (H.  D.  Lee,  Pres.);  cost  about 
$500,000. 

Webb  City,  Mo. — Chapman  Bros.  & 
Longacre  will  erect  a  500-ton  concentra- 
tion plant  at  cost  o(  $80,000. 

Forest  Park,  Ark. — Methodists  propose 
erecting  a  $25,000  church. 

Stuttgard,  Ark. — Plans  being  prepared 
for  erection  of  a  building  (or  Stuttgard 
Lodge  B.  P.  O.  Elks,  at  cost  o(  about 
$.13,000. 

Dallas,  Tex. — American  Elxchange  Na- 
tional Bank  will  erect  a  16-story  fireproof 
building  on  site  of  old  Imperial  Hotel. 
Cost  $1,500,000.  E.  J.  Cannon,  Chmn. 
Uldg.  Com. 

Dallas,  Tex.— City  Federation  o(  Wom- 
en's Clubs  Is  considering  erecting  a  $65,- 
000  building. 

El  Paao,  Tex.— Reported  El  Paso  Coun- 
try Club,  recently  destroyed  by  flre,  is 
to  be  reerected  at  cost  o(  $150,000. 

Freeport,  Tex.  —  Freeport  Chemical 
Wks.,  Freeport,  will  erect  a  223  x  175  x 
163  (t.  concrete  and  brick  building,  cost 
$100,000.  and  Install  nubllmlng  and  mill- 
ing machinery  to  cost  $20,000. 

Houston,  Tex. — Missouri,  Kansas  & 
Texaa  Railway  Company  (L.  F.  Lonn- 
bladt,  Ch.  Engr.,  Dallas),  contemplates 
erecting  steel  and  concrete  cotton  ware- 
house on  site  o(  building  recently  de- 
stroyed by  flre. 

Southern  Drug  Company,  Caroline 
Street  and  Franklin  Avenue,  will  erect  a 
3-story   building,    to   cost    $50,000. 

Ada,  Okla. — American  Glass  Casket  Co. 
o(  Oklahoma  City  Is  to  erect  a  concrete 
and  steel  building  (or  plant  to  manu(ac- 
tur«  glass  caskets  and  floor  tiling;  cost 
$200,000. 

Ardmore,  Okla.  —  Presbyterians  will 
erect  a  $35,0()p  brick  and  terra  cotta 
church. 

Quinton,  Okla. — Quinton  Smelter  Co.  re- 
cently Incorporated  with  capital  o(  $125,- 
OOO,  plans  building  a  zinc  smelter. 

Portland,  Ore. — Cutter  ft  Malmgren, 
102$  Riverside  Avenue,  Spokane,  Wash., 
engaged  to  prepare  plans  and  specifica- 
tions (or  a  $100,000  residence,  to  be  erected 
(or  Theodore  B.   Wilcox. 

Olendala,  Gal. — Plana  being  prepared  by 
Arthur  O.  Lindiey,  310  Holllngsworth 
Building,  Uoa  Angeles,  (or  a  brick  church 
to  be  erected  at  Third  Street  and  Ken- 
wood Avenue  (or  Olendale  Methodist  Con- 
gregation. Cost  $30,000.  B.  D.  Sudden, 
Pastor,   133  Jackson   Street. 

ftan  Francisco,  Cal. — Ellis-Street  Im- 
vestment  Company  will  erect  a  $1,200,000 
theater  at  Ellis  and  Mason  streets  (or 
Charles  H.  Brown.  Humboldt  Bank  Bldg. 


.^.Santa  Rosa.  Cal.— Contract  awa/^®^ 
by*!  W.  Cllne  to  J.  O.  Kuykendall  f^r 
erecting  theater  at  B  and  Fifth  Streets, 
cost  approximately  $40,000. 

vallelo  Cal.— St.  Vincent's  Roma" 
Ca'fholli 'Church  will  erect  new  parochial 

'^&*^re^r'eirrSKory  Masonic 
Temple,  to  cost  $100,000. 

Rupert,  ldaho.-Reported  :WllIlam  I^ia- 
law,  James  TurnbuU  a"^  John  Dr<wwe. 
all  of  Rupert,  intend  erecting  a  hotel  nere. 
costing  $60,000. 

Levla.  Que.— The  Intercolonial  R.  R-  <J^- 
O  Coiinette  Pres..  EUicott  Square,  Buf- 
ft^lo  N  Y  )  is  reported  revising  plans  for 
{he  •passenger  station  to  be  erected  at 
Quebec. 

Montreal,  Que.— Plans  comPje'ed  (or 
erection  of  a  theater  to  be  erected  at  St. 
Catharine  and  St.^Tlmothee  streets;  cost 
about  $1,000,000.  George  Rablnovitcn  saia 
to  be  Interested. 

London,  Ont,-Tradea  &  Labor  Coun- 
cil (James  Husey,  241  C°lborne  Street^ 
Pres)  win  soon  engage  an  architect  to 
p?lpare  i5lans  (or  a  $50,000  temple. 

Stratford  Ont.— J.  A.  Davidson  is 
ChaVrman"' of  the  Committee  having  in 
charge  the  alterations  and  additions 
planned  to  Central  Methodist  Church  at  a 
cost  of  $25,000. 

Toronto.  Ont.— Robert  Simpson  Com- 
oaJiy  Yonge  Street,  Toronto,  is  preparmg 
SS]fs  (o? ""reinforced  <;On?'|t«  ^"«''°"^"' 
tn  »%B  erected  at  a  cost  of  $600,000. 
^''j.'' Whittle?  o(  Detroit  is  having  plans 
nreoared  for  a  theater,  which  he  Intends 
^re^tTng  on'the  site  o(  the  Princess  The- 
ater, destroyed  by  flre;  cost  $150,000. 

Toronto.  Ont.— Wliliam  Steele  &  Sons  & 
Co  423  Ryrie  Building,  are  preparing 
plans  (or  a  concrete  and  terra  cotta  ware- 
Rouse  and  office  building  for  T.  Eaton  & 
Co  190  Yonge  Street;  estimated  cost 
$300,000. 

Toronto,  Ont.— T.  Eaton  Compaiiy,  To- 
ronto, is  seeking  a  site  on  which  It  is 
proposed  erecting  a  mall-order  office 
building,  to  cost  $1,000,000. 

BIDS     DESIRED. 

Philadelphia,  Pa.— Reported  desired  un- 
til May  22,  for  erecting  a  one-story  8B  x  (& 
(t  church,  for  Palatinate  Re(ormea 
Church,  Rev.  F.  B.  Wleder.  1220  North 
FKty-seventh  Street,  Pastor.  Probable 
cost  $30,000.  Geo.  E.  Savadge,  Archt., 
Wltherspoon  Bldg. 

~  Warren,  Pa, — Reported  desired  until 
June  1,  by  Brock  way,  McNeill  Co.,  War- 
ren, for  erecting  3-story,  50  x  120  ft.,  ga- 
rage building  for  Rossell  Bros. 

Annapolis,  Md. — Reported  desired  until 
May  29,  by  W.  N.  French,  Chmn.  B.  P. 
O.  E.  Elks  Club,  for  erecting  clubhouse 
on  Main  Street. 

New  Orleans,  La. — Reported  desired  un- 
til July  1,  by  C.  E.  Chapman,  Archt.,  622 
Commercial  Place,  for  erecting  hotel  68 
X  100  ft.     Probable  cost  $50,000. 

Kasson.  Minn.— Until  May  24,  by  Kas- 
son  Hotel  Co.,  (or  erecting  three-story  and 
basement  hotel.  Separate  bids  for  heat- 
ing, plumbing,  etc. 

Grand  Island,  Neb.— Reported  desired 
until  July  1,  by  B.  P.  O.  E.  No.  604,  H. 
M.  Conners,  Secy.,  and  Oscar  R.  Kirschke, 
Archt.,  Grand  Island,  for  erecting  a  three- 
story  63  xlOO  ft.  club  house. 

Kansas  City,  Mo.  —  Reported  desired 
until  June  1,  by  S.  B.  Tarbet,  Archt.,  607 
Republic  Bldg.,  for  erecting  flve-story, 
50  X  142  ft.  auto  training  school  (or  Rahe 
Automobile  Training  School.  Probable 
cost,  $86,000. 

Toronto,  Ont.— Until  May  23,  by  T.  L. 
Church,  Mayor,  Chmn.  Bd.  Control,  for 
erecting  steel  frame  brick -faced  tile  ad- 
dition. Including  heating  plant,  to  St, 
Claires  Avenue  car  barns,  at  Christie 
Street. 

Windsor,  Ont,— Until  May  30  by  G. 
Jacques  &  Co.,  Boug  Block,  (or  erecting  a 
brickand  concrete  building  costing  $30,000. 

PRICES  AND  LETTINGS. 
•ttlndicatet  award  of  oontroct. 


-^Plttsfleld,  Mass. — Contract  (or  erecting 
KinncU-Kresge  Building,  on  North  Street, 
awarded  Tracey  Brothers  of  Waterbiiry, 
Conn.;  cost  about  $80,000. 

'^Providence,  R.  I. — Contract  awarded 
H.  L.  Hemenway  &  Company  of  Boston, 
Mass.,  (or  erecting  Calvary  Episcopal 
Church,  stone  and  limestone,  with  tower. 
Clark  ft  Howe,  Archts.,  1208  Turk's  Head 
Bldg. 

ItHeyM  Haven,  Conn. — Contract  awarded 
by  Southern  New  England  Telephone  Co. 
to  Sperry  &  Treat  Co.,  39  Church  Street, 
(or  erecting  ten-story  building  In  rear  of 
main  building  on  Court  Street;  estimated 
cost  about  $260,000. 

♦New  York,  N.  V.— Contract  awarded 
McDermott  &  Hanlgan,  (or  erecting  edi- 
fices on  Tinton  Avenue  and  155th  Street, 
(or  St.  Anselm's  Roman  Catholic  Church; 
estimated  cost  $100,000.  Rev.  Bernard 
Kevenhoerster,  Pastor.  Gustav  E.  Steln- 
bach,  Archt.,  15  E.  Fortieth  Street. 


♦  Richmond  Hill,  L.  I.,  tsl.  Y.— Contract 
awarded  Frank  Droesch,  Wov>dhaven,  \-.. 
1  (or  erecting  two-story  brick  and  lime- 
stone parochial  school  at  Greenwood  and 
Brandon  Avenue  for  Roman  Catholic 
Church  of  the  Holy  Child;  cost  $55,000. 
Gustave  E.  Steinbach,  Archt..  15  ISast 
Fortieth   Street,   New  York. 

♦Kearny,  N.  J. — Contract  for  erecting 
Masonic  Temple  at  Kearny  and  Bergen 
avenues  awarded  to  William  Nairn  of 
Kearny,    at   about   $36,000. 

♦Altoona,  Pa. — Stoke  &  Cassidy,  Al- 
toona,  awarded  contract  for  erecting 
modern  fireproof  business  and  apartment 
building  for  Welsh  Bros,  at  intersection 
of  Eleventh  and  Union  Avenues. 

♦Greensburg,  Pa. — Contract  (or  erect- 
ing edifices  (or  First  Presbyterian  Con- 
gregation awarded  to  Edward  A.  Weir 
o(  Pittsburgh  at  $160,400.  Cram  &  Fer- 
guson o(  Boston,   Mass.,   Archts. 

♦  Harrlsburg,  Pa. — Contract  (or  erecting 
St  Mary's  Croatian  Catholic  Church,  Sec- 
ond and  Hofter  Streets,  awarded  Stapf  & 
Ben(er,  o(  Harrisburg,  at  $33,062.  Rev. 
Anthonv  Zuvlch,  Pastor.     A.  A.  Reichter. 

Archt.,"  Reading. 

♦Johnstown,  Pa.— Contract  for  erecting 
new  Mooses  Home  on  Bedford  Street  for 
Johnstown  Lodge.  No  48  Loyal  Order  of 
Moose,  awarded  Charles  A.  Clawson,  163 
b  Street,  at  $41,000. 

♦Philadelphia,  Pa.— Contract  awarded 
Cramp  &  Company,  Denckla  Building,  (or 
erecting  an  eight-story  brick  and  rein- 
forced concrete  loft  building  at  Thirteenth 
and  Wood  streets,  for  L.  A.  Belmont. 
And.   J.    Sauer   &    Company,    Archts..    90S 

^♦cCtra^ct""  awarded  William  R,  Dough- 
erty, 1008  Samson  Street,  for  erecting 
three-story  brick  and  stone  convent  at 
Thirty-eighth  and  Spring  Garden  streets, 
f/ir  <5t  Aeatha's  R  C.  Church.  E.  r. 
Durang  &  Sons  Afchts.,  1200  Chestnut 
Street. 

*Wheellna,  W.  Va.— Contract  awarded 
RR^KHchen  Company,  Board  of  -Trade 
Building,  for  erecting  four-story  building 
?t  Fifteenth  and  Chapllne  Streets  for  Bell 
Telephone  Co.;   cost  about  $126,000. 

♦Tampa,  Fla.— Contract  for  erecting 
■'10  X  80  ft.,  reinforced  concrete  wau-e- 
house  on  Twiggs  Street  and  Maxwell 
Avenue  (or  Dekle  Investment  Company, 
awarded  McGucken  &  Hyer,  Tampa. 
cost  about  $40,000. 

♦Cordova,  Ala.— Contract  (or  erecting 
reinforced  concrete  warehouse  (or  Indian 
Head  Mills  awarded  B.  F.  Hettrick  En- 
gineering Company,  Birmingham,  Ala.  L. 
Green,  Atlanta,   Ga.,   Archt. 

•Cincinnati,  Ohio.— The  Ohio  Building 
&*Con§l?uctiin  Co.,  general  contractors 
(or  new  gymnasium  for  the  L.  B  Harri 
son  Hotel,  has  sublet  steel  work  to  Pott- 
Snfp  nnriitriiction  Co..  Cincinnati,  and 
bri^k  SSS?k  to"  David  Hummel  Building 
Co.,    Cincinnati. 

♦Cleveland,  Ohio.-Contract  for  erect- 
in^  a  "-storv  warehouse  at  Detroit  Ave- 
L"u"e  \nd'  West'' Fifty-seventh  Street  fc^r 
Templin-Crockett-Bradley    Co..    fward^ 

SgKt\  ^^-^  mooo^.^" 

sv/s\'!ci?i;;r'ghi||;h'js|wa2d- 

ed  contracts  as  follows:    Brick  worK.Au 
lust  Wahoft:  plumbing  and  heating,  P^ank 
Nicsen  &  Co.;  roofing,  S    Volz    carpentry. 
\    C.  Broxterman.     Bidders  all  of  Cmcin 
nati. 

♦South  Bend,  Ind.— Contract  (or  erect- 
ing Ch'^tian  Science  Church  awarded  H 
r,  Christman  Co.,  South  Bend,  at  about 
$90,000. 

.^nint  Mich,— Contract  awarded  by  B. 
J  McDonald  to  H.  V.  Snyder  &  Son  of 
Battle  C?eek  for  erecting  two-stor>-  fire- 
proof garage;  cost  $30,000. 

.^.Cherokee  Iowa.— Contract  awarded 
CotmerrsmarSioux  Cyty,  for  erect:mg 
brick  and  stone  hospital  for  Sioux  vaiie> 
Hospital  Society:  cost  f50,000.  Beuttler  & 
Arnold.  Archts.,  Security  Buildms.  sioux 
City. 

.^^A/e■t  Burlington,  Iowa.  —  Contract 
a^aTd"i  by  Chica|o.  feurlington  &^Jumcy 
R.R.  to  Westinghouse,  ^hurch  Kerr  &. 
Co..  37  Wall  Street,  New  York.  N  \..  for 
erecting  additional  shop  buildings. 


♦St.  Paul,  Minn.— Butler  Bros..  New 
York  Life  Building,  awarded  contract  for 
erecting  apartment  house  adjoining  .^ngus 
Hotel,  on  Western  Avenue,  to  cost  ?-00,OUt'. 

♦Topeka,  Kan.— Contract  for  erecting 
a  Masonic  Temple  awarded  to  f  Jjnk  M. 
Spencer  &  Son,  of  Topeka.     Cost  $100,000. 

♦Contract  (or  erecting  2-story  concrete 
and  brick  warehouse  at  First  and  Kan- 
sas Avenue  for  A.  AKord,  awarded  to 
Henry  Bennett  &  Son  of  Topeka.  at  $32,- 
000. 

♦Flandreau,  S,  D.— Contract  (or  erect- 
ing Roman  Catholic  Church  awarded  to 
Carl  Cropp  of  St.  Cloud.  Minn.,  at  $24,844 
exclusive  of  furnishing  the  brick.  W.  £.. 
Greene,    Archt.,    Luverne.    Minn 
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-ALos  Angeles,  Cal. — Contract  for  erect- 
ing 4-story,  50  x  100  ft.  apartment  house 
at  722  South  Hartford  Avenue,  for  Mrs. 
M.  O.  Head,  awarded  Barkelew  &  Gould, 
1017  East  T.wenty-first  Street,  at  $34,000. 
Frederick  Noonan,  1031  Los  Angeles  In- 
vestment  Co.    Bldg.,    Archts. 

■^Montreal,  Que. — Contract  awarded  O. 
Archambault,  610  Pare  L,afontaine  Street, 
for  erecting  the  Presbytery  for  St. 
Catharines  Trustees,  40S  Amherst  Street, 
at  $28,000. 

-^Quebec,  Que. — Contract  awarded  by 
Fathers  of  St.  Sacramento,  368  Mt.  Royal 
Avenue,  to  L.  G.  Fauteux,  St.  Banoit,  Que., 
to  erect  a  new  monastery,  to  cost  $75,000. 

♦Contact  awarded  Junchereau  &  La- 
monde,  325  Richardson  Street,  for  erecting 
Commercial  Academy  for  Commercial 
Academy  Co.  at  $260,000. 

^krToronto,  Ont.  —  Contract  awarded 
George  Oakley  &  Son,  278  Booth  Avenue, 
Toronto,  for  stonework  in  connection  with 
new  union  station;  cost  $350,000. 

-i^Reglna,  Sask. — Poole  Construction 
Company  of  Regina,  secured  contract  to 
erect  warehouse  for  Canadian  Consoli- 
dated Rubber  Company;  cost  about  $30,- 
000. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED  WORK. 

Buffalo,  N.  Y.— Lehigh  Valley  Railroad 
(E.  B.  A.shby,  Ch.  Engr.,  New  York) 
planning  to  build  two  new  repair  shops, 
one  in  East  Buffalo  and  the  other  at 
Tifft  farm;  also  intends  erecting  six  other 
shops  to  be  located  at  Hazleton,  Delano 
and  Coxton,  Pa.,  and  Auburn,  Cortland, 
Manchester. 

Chrome,  N.  J.— United  States  Metal  Re- 
fining Company,  Chrome,  will  double  plant 
by  erecting  eight  tanks,  new  nickel  plant, 
office  building,  tank  house,  laboratory 
building,  and  additions  to  storage  build- 
ing. 

Elizabeth,  N.  J.— Campbell  Art  Com- 
pany, 1144  Elizabeth  Avenue,  having 
plans  prepared  for  a  two-story  plant,  to 
be  erected  on  Newark  Avenue;  cost 
$75,000. 

.Samuel  L.  Moore  &  Sons  Corporation 
has  had  plans  prepared  by  Ring,  Cleaves 
&  Graham  Co.,  280  North  Broad  Street, 
for  ship  yard  plate  and  angle  shop,  to 
cost  $320,000. 

Perth  Amboy,  N.  J. — Roessler  &  Hass- 
lacher  Chemical  Company,  Front  Street,  is 
having  plans  prepared  for  a  four-story 
addition. 

Trenton,  N.  J.— Plant  of  Chandler  Oil- 
cloth Company  destroyed  by  an  explosion 
will  be  rebuilt. 

Philadelphia,  Pa. — Morris  &  Erskine, 
Crozer  Building,  preparing  plans  for  a 
4-story  factory,  50  .v  100  ft.,  to  be  erected 
at  .Stenton  .Wenue  and  Wayne  Junction 
for   Leeds   &   Northrup  Company. 

Paden  City,  W.  Va. — Carter  Iron  Man- 
ufacturing Company  incorporated  with 
Frank  C.  Taylor,  37  Wall  Street,  New 
York,  N.  T.,  and  others,  and,  plans  erect- 
ing   factory    here. 

Rockingham,  N.  C— Steele's  Cotton 
Mills  Company.  Rockingham,  will  enlarge 
plant  and  install  17,000  spindles,  400 
looms  and  accompanying  machinery;  cost 
complete    about    $500,000. 

Ashland,  Ky. — Ashland  Iron  &  Mining 
Company,  Ashland,  will  erect  a  finishing 
plant  to  cost  $750,000.  Contract  recently 
awarded  for  open-hearth  plant. 

Cloverport,  Ky. — According  to  press  re- 
ports plans  are  being  prepared  by  Louis- 
ville, Hender.son  &  St.  Louis  R.  R.  (R.  N. 
Hudson,  Gen.  Mgr.,  Louisville)  to  re- 
build the  railroad  shops  at  Cloverport 
which    were   recently  destroyed   by   fire. 

Cleveland,  Ohio. — West  Steel  Castings 
Co..  Sll  East  Seventieth  Street,  will  erect 
an  addition  to  plant  to  cost  $30,000. 

Willard  .Storage  Battery  Co.,  East  131st 
Street  and  St.  Clair  Avenue,  plans  to  erect 
additions   to  plant   to  cost  $159,000. 

Grant  Motor  Co.  of  Findlay  (D.  A. 
Shaw.  Pres.)  will  start  work  this  summer 
on  first  unit  of  plant  to  be  erected  at  Colt 
Road  and  Kirby  Street,  to  cost  $200,000. 
Other  units  are  to  be  erected  later;  total 
cost   $1,000,000. 

Plans  being  prepared  by  Goodman  & 
Lindberg.  of  Chicago,  111.,  for  additions. 
also  for  a  new  plant  for  Cleveland  Provi- 
sion Co..  2527  Canal  Road.;  cost  about 
$500,000. 

Plans  being  prepared  by  Forest  City  En- 
gineering Co.,  512  Hippodrome  Bldg.,  for 
8  concrete  buildings,  to  be  erected  at  Big 
Four  R.  R.  tracks  and  Denison  Avenue 
by  National  Artificial  Silk  Co.,  735  Central 
Avenue:  cost,  including  equipment,  $300,- 
000.  Reported  addition  will  be  made  to 
plant  in  near  futuie;  total  cost  to  be 
about  $1,000,000. 

Springfield,  Ohio. — Contract  soon  to  be 
let  for  erecting  two-story  and  basement, 
50  X  150  ft.,  brick  and  concrete  addition 
to  plant  of  Home  Dairy  &  Standard  Ice 
Cream  f*ompany  on  West  .MuU>errv 
.Street.  \V.  K.  Shilling,  Archt..  Bu.shnell 
Building. 


Struthers,  Ohio. — Western  Conduit  Com- 
pany (L.  J.  Campbell,  President),  will 
spend  $50,000  in  enlarging  plant  here. 

Chicago,  III. — John  Hetzel,  Vice-Presi- 
dent of  Western  Packing  &  Provision 
Company,  3854  South  Morgan  Street,  has 
purchased  site  at  Thirty-seventh  Place 
and  Morgan  Street  and  intends  erecting 
packing  plant  to  cost  about  $400,000. 

Sexton  &  Co.,  236  West  Lake  Street, 
will  erect  a  building  on  Illinois  Street 
adapted  to  wholesale  grocery  business, 
including  manufacturing  and  preserving 
plant,  coffee  roasters,  etc.,  and  a  refrig- 
erating plant,   to  cost  about  $350,000. 

Oaklawn,  III. — Reported  Chicago  &  East- 
ern Illinois  Railway  Co.  (L.  C.  Hartley, 
Ch.  Engr.,  McCormick  Bldg.,  Chicago) 
intends  erecting  here  this  summer  coach 
and  paint  shops,  to  cost  about  $100,000. 

Belolt,  wis. — Fairbanks-Morse  Company 
have  had  plans  prepared  for  improve- 
ments and  addition  to  plant  at  Beloit,  to 
cost  approximately  $400,000. 

Mllw/aukee,  Wis. — E.  C.  Kropp  Com- 
I)any,  258  Jefferson  Street,  will  erect  a 
factory  at  618  Sixteenth  Street,  to  cost 
$36,000. 

Vaughn,  Meyer  &  Sweet,  Majestic 
Building,  are  engineers  for  foundry  to  be 
erected  at  Sixty-fourth  and  Sixty-eighth 
Avenues,  West  Allis,  for  Electric  Steel 
Casting   Company. 

Minneapolis,  Minn. — Albert  Dickinson 
Company  of  Chicago  will  erect  an  eleva- 
tor with  a  capacity  of  300,000  bushels,  at 
Twenty-fifth  Avenue  and  Elm  Street. 
Clement  S.    Sheffield,   Superintendent. 

St.  Paul,  Minn. — Fountain  Faucet  Com- 
pany incorporated  with  John  Everall  Vice 
Pres.  and  A.  W.  Melander  Manager,  and 
intends  erecting  a  plant  here  for  manu- 
facture of  a  patent  fountain  faucet. 

Marysvllle,  Mont. — Marysville  Gold  Min- 
ing Corporation  (M.  L.  Hewett.  Vice- 
Pres.)  reported  considering  erection  of  a 
mill   for  treatment   of  ores. 

Kansas  City,  Mo. — Plans  completed  for 
two  3-story  buildings  to  be  erected  for 
the  Ford  Motor  Car  Company,  Eleventh 
Street  and  Winchester  Avenue. 

New  Braunfels,  Tex. — Bartlett  &  Ran- 
ney.  Chandler  Building,  San  Antonio,  en- 
gaged to  prepare  plans  and  specifications 
and  supervise  construction  of  a  500-kw. 
steam  turbogenerator  with  fireproof 
power  house,  etc..  for  the  Landa  Indus- 
tries (Harry  :Manda.  Pres.) 

Berlin,  Ont. — Plans  being  prepared  for 
a  factory  which  J.  Walters  &  Sons,  manu- 
facturers of  fiber  products  will  erect  at  a 
cost  of  $35,000. 

Fort  William,  Ont. — N.  M.  Patterson  Co. 
will  erect  by  day  labor  an  addition  to  their 
grain  elevator,  concrete  construction;  cost 

$50,000. 

Harrow;,  Ont. — R.  Findlay,  10  Phillips 
Place,  Montreal,  Que.,  is  preparing  plans 
for  a  reinforced-concrete  factory  to  cost 
$35,000  for  the  W.  Clark  Canning  Co.,  83 
Amherst   Street,  Montreal,   Que. 

Renfrew,  Ont. — The  water  power  dry 
house  of  the  O'Brien  Munitions  Company 
recently  destroyed  by  fire,  is  to  be  rebuilt, 
new  conveyors  and  general  equipment  in- 
stalled. 

SImcoe,  Ont. — The  Unique  Shoe  Co.  is 
preparing  plans  for  a  $25,000  shoe  factory 
to  be  erected  at  Simcoe,  if  by-law,  to  be 
submitted  .shortly,  is  favorable.  J.  W. 
Phillips.  10  W.  Market  Street,  Montreal, 
Que.,  Mgr. 

TImmlns,  Ont.— Hollinger  Gold  Mining 
Company,  will  erect  by  force  account  a 
$75,000  steel  and  concrete  addition  to  their 
mills  and   install  new  machinery. 

Toronto,  Ont.— The  Flint  Varnish  & 
Color  Co.  is  preparing  plans  and  will  erect 
by  day  labor  an  addition  to  their  factory; 
cost   $150,000. 

Winnipeg,  Man. — Provincial  Government 
reported  considering  constructing  a  termi- 
nal   elevator   costing   $500,000. 


PRICES  AND  LETTINGS. 
irlndtcates  award  of  contract. 

•  Perth  Amboy,  N.  J. — Contract  awardeo 
John  W.  Ferguson,  Paterson,  for  erecting 
additions  and  a  new  tank  house  for  Rari- 
tan  Copper  Works;  cost  $80,000. 

♦Contract  awarded  Metzger  &  Fisher. 
Denckla  Building,  Philadelphia,  Pa.,  for 
erecting  three-story,  80  x  100  ft.,  brick  and 
reinforced  concrete  factory,  for  Bayuk 
Brothers  &  Company;  cost  $50,000.  E. 
Allen  Wilson.  Archt.,  1208  Chestnut 
Street,  Philadelphia,  Pa. 

♦Philadelphia,  Pa. — Contract  awarded 
William  H.  Eddleman  &  Sons,  453  Green 
Lane,  Roxborough,  for  erecting  ice  stor- 
age plants  for  Up-to-date  Ice  Company, 
and  Glen  Willow  Ice  Manufacturing  Com- 
pany. Peuckert  &  Wunder,  Archts.,  310 
Chestnut  Street. 

♦Contract  awarded  Stewart  Brothers, 
2526  North  Orkney  Street,  for  erecting 
five-story,  25  x  150  ft.,  brick  and  rein- 
forced concrete  factory  and  warehouse,  at 
124  North  Second  Street,  for  C.  P.  Por- 
ter Company. 

♦Contract  awarded  Warren,  Moore  & 
Company,  Commercial  Trust  Building,  for 
alterations  and  additions  to  factory  df 
Miller  Lock  Company.  Tacony  and  Ortho- 
dox   Street;    cost    $40,000. 


♦  Louisville,  Ky. — Contract  awarded 
Janse  Brothers,  Boomer,  Grain  &  Howe, 
906  Dime  Bank  Bldg.,  Detroit,  Mich.,  for 
erecting  steel  and  concrete  grain  eleva- 
tor, with  capacity  of  364,000  bushels,  on 
South  Brook  Street,  for  W.  A.  Thompson 
&  Company;  cost  $80^000. 

♦Cincinnati,  Ohio. — Architects  Zettel  & 
Rapp,  607  Johnston  Building,  in  charge  of 
the  construction  of  the  new  power  plant 
for  the  R.  K.  LeBlond  Machine  Tool  Co., 
have  awarded  contract  for  structural  steel 
to  the  Potthoft  Construction  Co.,  Cincin- 
nati, and  for  steel  sash  to  the  David 
Lupton   Sons   Co.,    Philadelphia,    Pa. 

♦Cleveland,  Ohio. — Walther  Engineer- 
ing Co.,  care  of  Engineers,  secured  general 
contract  for  first  unit  of  proposed  $4,000,- 
000  plant  for  Grant  Motor  Car  Company, 
to  be  erected  at  Coit  and  Kirby  Roads,  of 
steel  and  concrete,  181  x  561  ft.  and  one 
and  two  stories  high.  W.  S.  Ferguson 
Company,  Engineers,  1900  Euclid  Avenue. 

♦Oregon  City,  Ore. — Contract  awarded 
by  Hawley  Pulp  &  Paper  Company  to 
Grace  &  Rasmussen  Company,  Portland, 
for  erecting  generating  plant  and  pulp 
mill,  one  of  the  five  buildings  included  In 
the  $750,000  extension. 

♦Los  Angeles,  Cal. — Contract  awarded 
J.  A.  Creek,  1308  Baker  Detweiler  Build- 
ing, at  about  $35,000,  for  erecting  a  one- 
story  hollow  tile  and  brick  factory,  200  x 
200  ft.,  at  2315  Santa  Fe  Avenue  for 
Southern  California  Box  Company.  J. 
Schultz,  Engineer,  305  Wright  Callander 
Building. 

♦Ottawa,  Ont. — Contract  awarded  by 
Burrows  Refining  Co.,  629  Wellington 
Street,  to  Campbell  Iron  &  Steel  Works, 
Carling  Avenue,  for  tanks  and  machinery 
for  their  plant;  cost  $35,000. 

♦Peterboro,  Ont. — Contract  awarded  by 
Quaker  Oats  Company,  34  Hunter  Street, 
to  Canadian  Leonard  Construction  Com- 
pany, Peterboro,  for  erecting  an  addition 
to  their  plant  to  cost  $50,000. 

♦Stamford,  Ont.  —  Contract  awarded 
Snyder  &  Gulet,  594  Ferry  Street.  Niagara 
Falls,  for  erecting  a  plant  for  American 
Cyanamid  Co.  of  Niagara  Falls;  cost 
$35,000. 


MISCELLANEOUS 


PROPOSED  WORK. 

Ferry  Improvement — New  London, 
Conn. — At  a  special  city  meeting  $32,000 
appropriated  for  improvement  and  en- 
largement of  the  public  landing  and  ferry 
slip  at  the  foot  of  State  Street.  Address 
City  Cierk. 

Parkways — Atlantic  City,  N.  J. — City 
Commission  has  passed  on  second  read- 
ing the  bin  to  extend  and  pave  Bekley 
Square;  also  a  bill  for  a  $130,000  parkway 
to  include  the  extension  of  the  new  Ab- 
secon   Atlantic  City  motor  speedway. 

Improvement  Bonds — Kansas  City,  Mo. 
— Improvement  bonds  for  $1,500,000  will 
be  sold  June  1  by  city.  Curtis  Hill,  City 
Engineer. 

Turning  Basin  Improvements — Houston, 
Tex. — City  Council  has  appropriated  from 
Harbor  Bond  F\ind  $40,000  for  construct- 
ing a  storage  yard  on  south  side  of  turn- 
ing basin  terminals  and  switching  facili- 
ties will  be  installed.  E.  E.  Sands,  City 
Engineer. 

BIDS    DESIRED. 

Elevator — Providence,   R.   I. — Until  May 

22,  by  Frank  E.  Fitzsimmons,  Custodian, 
for  supplying  and  installing  in  U.  S.  post 
office,  courthouse  and  custom  house  auto- 
matic freight  elevator  gates. 

Iron  Stairs— Alden,  N.  Y.— Until  May  23, 
by  Board  Conty  Supervisors  at  Buffalo 
(Alonzo  G.  Hinckley.  Clk).  for  erecting 
iron  stairs  at  new  shelter  house  at  Erie 
County  Farm,  Alden. 

Borings — Brooklyn,  N.  Y. — Until  May 
27,  by  Bureau  Yards  and  Docks,  Navy 
Dept.,  Washington,  D.  C,  for  Spec.  No. 
2233  borings  at  the  Navy  Yard,  New 
York. 

Elevator— New  York,   N.  Y.— Until  May 

23,  by  Marcus  M.  Marks,  Pres.  Manhattan 
Borough,  for  furnishing  material  and  in- 
stalling electric  elevator  and  equipment 
in  courthouse  located  at  170  East  121st 
Street,  Borough  Manhattan. 

Ferryboat,  New  York,  N.  Y.— Until 
May  26.  by  R.  A.  C.  Smith,  Commissioner 
of  Dock.s,  for  Contract  No.  1521  furnishing 
all  labor  and  material  required  for  repairs 
to  municipal  ferryboat  "Bay  Ridge."  Se- 
curity, $7,000. 

Mall  Handling  Apparatus — New  York, 
N.  Y.— Until  June  30,  by  James  A.  Wet- 
more.  Acting  Superv.  Archt.,  Treas.  Dept., 
Washington,  D.  C  for  a  mechanical  sys- 
tem of  mail  handling  apparatus  in  U.  S. 
post  office   (new)  at  New  York  City. 

Borings — Philadelphia,  Pa. — Until  May 
27,  by  Bureau  Yards  and  Docks.  Navy 
Dept..  Washington.  D.  C,  for  Spec.  2234 
borings  at  the  Navy  Yard,  Philadelphia. 

Iron  Stairs— Washington,  D.  C— Until 
May  29,  by  James  A.  Wetmore.  Acting 
Superv.  Archt.,  for  cast-iron  stairs,  etc. 


Cement— Heidelberg,  Ky.— Until  May  22. 
by  U.  S.  Engrs.  Office,  Second  Dlst.,  room 
415,  Custom  House,  (Slncinnati,  Ohio,  for 
furnishing  and  delivering  to  the  U.  S.  post 
office  at  Heidelberg  about  4200  bbl.  of 
American  Portland  cement.  Robt.  R. 
Ralston,  Maj.  Corps  Engrs.,  U.  S.  A. 

Band  Stand — Cincinnati,  Ohio. — Until 
May  22,  by  Chas.  F.  Hornberger,  Dlr.  Pub. 
Service,  for  constructing  reinforced  con- 
crete band  stand  on  Erie  Avenue. 

Cement— Lorain.  Ohio.— Until  May  22, 
by  Light  House  Inspector,  Buffalo,  N.  Y., 
for  furnishing  525  bbl.  of  American  Port- 
land cement  at  Lorain. 

Stairs,  Railings,  Etc.— Lockport,  III-— 
Until  June  10  by  John  Lambert.  Pres. 
Penitentiary  Commission,  209  S.  La  Salle 
Street,  Chicago,  for  Iron  work,  including 
stairs,  railings,  certain  plate  work,  steel 
doors,  frames,  etc.,  as  required  in  cell 
house  of  248  cells,  at  site  of  New  Illinois 
Penitentiary,  near  Lockport.  W.  Carby 
Zimmerman,  Archt..  «4  Van  Buren  Street, 
Chicago. 

Platform  —  Minneapolis,  Minn.  —  Until 
June  12  at  Custodians  Office  for  con- 
structing city  mailing  platform  at  U.  S. 
post  office. 

Traveling  Cranes — Houston,  Tex. — Until 
May  26  for  four  small  traveling  cranes 
for  sewage  disposal  plant.  E.  E.  .Sands, 
City  Engr. 

PRICES  AND  LETTINGS. 
♦indicates  award  of  contract. 

♦Concrete  Thoroughfare — Plalnfield,  N. 
J. — Contract  awarded  H.  B.  Sproul  Com- 
pany, Peekskill,  for  a  concrete  bed  thor- 
oughfare from  Mountain  Avenue,  Scotch 
Plains,  to  Mountainside,  a  distance  of  3% 
miles;   cost  $79,855. 

Elevator — Parkersburg,  W.  Va. — Con- 
tract for  installing  elevator  in  U.  .S.  Post 
(Jffice  awarded  Otis  Elevator  Company, 
Washington,   D.   C,   at  $3,319. 

♦Power  Plants — Butte,  Mont. — Contract 
awarded  S.  Morgan  Smith  Company,  York, 
Pa.,  by  Montana  Power  Company,  Butte, 
for  four  15,000-hp.  vertical  hydraulic  tur- 
bine units  to  be  operated  under  a  head  of 
100  ft.,  to  be  installed  in  connection  with 
the  "Holter"  development  on  Missouri 
River,  near  Great  Falls.  Also  is  installing 
for  this  company  two  16,000- hp.  vertical 
units. 

♦Conduits — Fort  Worth,  Tex.  —  Special 
"conduit  line  fund"  created  by  City  Com- 
mission for  completion  of  Lake  Worth 
conduit  and  Mayor  Tyra  and  City  Secre- 
tary Harwood  authorized  contract  with 
Lock  Joint  Pipe  Co.  for  completion  of 
conduit. 

♦Ferry     Terminals  —  Seattle,     Wash. — 

Contract  awarded  J.  H.  McEachern,  Se- 
attle, by  County  Commissioners,  for  con- 
structing 2  docks  and  ferry  slips  with 
apron  and  pontoon  for  new  Vashon  Ferry, 
now  building,  at  $32,995. 


Proposals 

For   Proposals  Advertised,   See    Pages 
45,  46.  47,  48,  49  and  50. 

WATERWORKS. 

Bids                                                          i=!ee  Eng. 
Close.  Record. 
May  23.  Testing  -Apparatus,  New- 
ark,   N.    J May  13 

May  23.  Reservoir,  Burbank.  Cal.  May  20 
May  23.  Pipe,  Wenatchee.  Wash..  May  20 

May  23.  Pipe,   Columbus,  Ohio May  20 

May  24.  Mains,  Fargo,   N.  D May  20 

May  24.  Pumping     Station,     Elm- 
hurst.    Ill May  20 

May  25.  System,  Overton,  Neb. . .  May  20 
May  25.  Improv.,  Fairmont.  Minn.  May  20 
Mav  25.  Machinery      for      Works, 

Vinton.  Iowa May  20 

May  26.  Pipes,   Wallace,  Man May  13 

May  26.  Pipe,   Etc.,   Panama May  J3 

May  27.  Filtration    Plant.     Perry. 

N.    Y May  13 

Adv.  May  13. 
May  27.  System,    Farmersvilie.    O.  May  20 
May  29.  System,  Oskaloosa,   Kan.  May  20 
.May  31.  System,   Aberdeen.  Wash .  Apr.  29 
iVIay  31.  C.    I.    Pipe   and    Specials, 

Morris,  Minn May  13 

.Adv.  May  13,  20. 
Jun.     1.  Water    Works,     Madison. 

W     Va Apr.  22 

Jun.     1.  Filtration  Plant,  St.  Hya- 

cinthe.  Que May  1 J 

Jun.  1.  Extending      System,       Ft. 

Wadsworth.   N.   Y May  2(| 

.Adv.  May  20. 
Jun.     1.  System.  Castle  Rock,  Col.  May  20 
Jun.     2.  Reservoir.    Wilmington, 

Del. May  IS 

Adv.  May  13. 
Jun.  2.  Waterworks,  Mullen.  Neb.  May  20 
Jun.     3.  Electrical    equipment    for 

water     plant.     El     Paso. 

Tex May    C 

.Adv.  May  6  to  20. 
JUn.     5.  Gate     Valves,      Etc.,      St. 

Paul,    Minn May  IS 

Adv.  May  13,  20. 
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BMa  SmBu. 

a«oorC 
S.  Katenal.  St.   PkuI.   Minn.  May  IS 

Adv.  May  11,  M. 
Job.    &.  C^mtnga,   Btc^   St.    PauL 

Mian.    May  IS 

A4t.  Mar  U.  M. 
Jos.    i.  C  L  Ptpa.  Bte..  St.  Paul. 

Mlaa.  May  It 

.\dT   Mur  U,  M. 
Job.    i-  Water     Worka,     Bvaratt, 

Wash May  U 

Adv.  May  U,  M. 

Joa.  «.  ItoM  TMy.  WU May  M 

Job.  (.  Syalam.     Mount     Baiaiar. 

Md.  May  M 

JUL    &.  Mala^  Ctovataad  Halchu 

(P.      O.      WarranBTUto). 

Ohio May  to 

two.  C  ffiratam.  Tehala,  Mlaa. May  to 

(■B.  It.  OoatjBct   144.   tiew  Tork. 

N.  T May  to 

AdT.  May  t*. 
ion.  1&.  Worka.  Port  Arthur.  Tex.  May  10 
loa.  U.  Arstem.  OatmBB.  Aria. . . .  May  to 
Jos.  IT.  Water  Worka,   Wlnno- 

mucca.  Nob May  to 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Hay  n.  HUUaad  Park.  Mloh.....  May    ( 

aBt.  May  (.  U. 

May  U.  Mirahall,   m. May  10 

May  It.  BoMoB,  kaaa.   May  10 

May  It.  Nowark.  N.  J May    ( 

AdT.  May  (,  It. 
May  n.  Rldganold  Park.  N.  J.     .  May    ( 

AdV.  May  t,  IS. 

Way  St.  Maplaton.   Mian May  20 

ifay  It.  BDBton.  Maaa. May  to 

May  14.  Btnahamton.  N.  T May  IS 

AdT.  May  11,  M. 

May  14.  DaytonTohlo May  SO 

May  at.  Durham,   N.   C May    ( 

AdT.  May  (  to  10. 
liay  at.  MUwauka*.    W  la.    May    ( 

AdT.  May  •  to  10. 

May  ».  LawtoBTokla.  May  IS 

MkrlC  Byria.  Ohio  May  IS 

Kay  M.  OalTcBton.  Tex. May  SO 

lUy  M.  Broekport.  Pa.   May  IS 

May  M.  Wallace.  Man. May  IS 

May  17.  Waatfletd.  N.  J May  IS 

AdT.  May  It,  M. 

May  It.  St.    ClalraTtne.    Ohio May  13 

May  t».  Blddeford.  Me. May  IS 

AdT.  May  It.  to. 

May  It.  Wakeaha,  Minn. May  20 

May  n.  Newark,  N.  J May  IS 

AdT.  May  U.  M. 

May  11.  Waano.  Cat  Apr.  K 

May  SI.  Waahinston,  D.  C May  20 

AdT.  May  to. 

Job.    1.  MarahaU,  ni.  May  IS 

/UB.    1.  Montioelio,  Wla.   May  IS 

Job.  I.  Ft.  Wadaworth.  N.  T May  tO 

AdT.   Mm  to. 
iua.  1.  Akron,   Ohio May  20 

AdT.  May  M. 
Ina.    1.  Cooparatown.  N.  T May  20 

AdT.  May  M. 
JuB.    C  ABteaotLOblo  May  20 

AdT.  Kay  M. 
Jua  t.  Milwaukee.    Wla. May  20 

(t  Propa.)     AdT.   May  tO. 

Jna.  U.  Xeala.   Ohio May  20 

July  li  Salem,  m. May  20 


May  2 
May  tS. 
May  2S. 

May  U. 

May  tt. 
May  11. 

May  tS. 

May  ». 
May  14.- 
May  14. 
May  14. 
May  St. 
Mar  n. 
May  24. 
May  M. 
May  U. 
May  M. 
ICay  17. 
May  17. 
May  17. 
May  1>. 
Mar  It- 
May  SI. 

May  SI. 

May  n. 

ina.  1. 

Job.  1. 

Job.  2. 

Job.  1. 

J«a.  i. 

Job.  ». 

Job.  t. 

Jbb.  S. 

Jtm.  s. 

Jun.  «. 

Jub.  «. 

Jon.  «. 

Jan.  *. 

Job.  *. 

Jim.  C. 

Job.  1. 

Jim.  1. 

Job.  U. 

Jon.  it. 


May 


BRIDGES. 

Morrtstown,    N.    J May  20 

Kearney,  Neb Aiir.  2t 

Albany.  N.  T Apr.  2« 

AdT.  Apr.  t». 
NaahTlUe,   Tenn.    May    « 

AdT.  May  t,  IS. 

Waahlndoo,  Oa. Hay  13 

Woonaocket,  R.  I May  12 

AdT.  May  11. 

Butler,    Pa. May  20 

SteobenTlUe,  Ohk> May  20 

Bradentown.  Fla.  May    4 

nunoia May  20 

iBdepMidaaoe.  Or*.  May  20 

Dea  TMBMTlowa May  20 

Ottawa.  Ont May  20 

Tacoma.   Waah May  13 

Bluffton.    Ind May  13 

Mount   Cilead,  Ohio Mar  U 

Xanla.    Ohio May  20 

London.  Ont. May  20 

■nffln.    Ohio May  20 

Mahnomen,  Minn May  20 

Newton.  Kan.  May  20 

Bice  LakOk  Wla. May  20 

AdT.  Mar  ». 
Warren.  Pa.  Mar  U 

AdT.  Mar  11.  M. 

PennayHranla  May  20 

Pullerton.    Cat May  20 

Hamilton.  Ohio May    ( 

Manaonrltle,   Que May  20 

Cohimbua.    Ohio May  20 

Hartford.  W.  Ta May  13 

Cnntberlaad.  Md.   Apr.  22 

Buahnell,   Fla May  20 

Newcaatle.    Ind. May  20 

Aberdeen,  Waah.   May  20 

New  Orfeana,  La May  20 

HayU,  8.  D May  IS 

Brooklnga.  8.  D May  20 

Montroae,    8.    D May  20 

Huron.   8.    D May  20 

Wabaah.  Ind Mar  10 

Maoon.  Mlaa Mar  20 

B  Dorado.  Kaa Apr.    8 

Vt.   Lauderdale.   Fla May  20 

Fhnadetefaia,  Pa.   Mar  20 

AdT.  Mar  M. 
CUntwoo^  Va May  20 

PAVING  AND  ROADS. 

CumberUnd.   Md.    May    « 

AdT.  Mar  «.  U. 


Bids 

Ckioe. 

May  22. 

May  St. 

May  IS. 

May  IS. 

May  13. 

May  IX. 

May  13. 

May  IS. 

May  SS. 

May  tt. 

May  IS. 

May  ». 

May  It. 

May  It. 

May  11. 

May  IS. 

May  It. 

May  24. 

May  24. 

May  24. 

May  14. 

May  14. 

May  14. 

May  24. 

May  24. 

May  24. 

May  14. 

May  24. 

May  24. 

May  24. 

May  24. 

May  14. 

May  16. 

May  26. 

May  25. 

May  25. 

May  25. 

May  25. 

May  IS. 

May  IS. 

Mar  U. 

May  16. 

May  2«. 

May  26. 

May  26. 

Hay  26. 

Hay  26. 

Hay  26. 

May  26. 

May  26. 

May  27. 

Hay  27. 

Hay  27. 

Hay  27. 

Hay  27. 

May  28. 

Hay  27. 

May  27. 

May  28. 

Hay  29. 

May  29. 

May  29. 

May  29. 

May  29. 

May  29. 

May  29. 

May  SO. 

May  S). 

May  30. 

Hay  3L 

Hay  31. 

Jun.     1. 

Jun.     1. 

Jun.     1. 

Jun.     1. 

Jun.     1. 

Jun.     1. 

Jun.     2. 

Jun.     2. 

Jun.     2. 

Jun.     2. 

Jun.     3. 

Jun.     3. 

Jun.    5. 

Jun.     S. 

Jun.     6. 

Jun.     5. 

Jun.     5. 

Jun.     B. 

July    5. 

Jun.    S. 

Jun.    6. 

Jun.     S. 

Jun.     6. 

Jun.     6. 

Jun.     5. 

Jun.     S. 

Jun.     5. 

Jun.     6. 

Jun.     5. 

Jun.     6. 

Jun.     6. 

Jun.     6. 

Jun.     6. 

Jun      6. 

Jun.     R. 

Jun.     6. 

Jun.     6. 

Jun.     7. 

Jun.     7. 

Jun.     7. 

Jun.     7. 

Jun.     7. 

Jun.     8. 

Jun.     8. 

.Tun.     8. 

Jun.     8. 

July  10. 

Jon.  10. 

Jun.  12. 

Jun.  12. 

See  Ens. 
Record. 

Stamford,  Conn Hay  13 

AdT.  May  It.  „       „. 

Newark.  N.  J Hay  20 

Luverne,   Minn Ma>-     6 

Loudonvllle.  Ohio Hay  IS 

Jersey  City,   N.  J Hay  13 

Fayette,  Ohio    Hay  13 

AdT.  May  IS.  ^,       ,^ 

Fair  Haren.  N.  J May  li 

Adv.  May  IS. 

Tacoma,    Waah Hay  20 

KnoxviUe,    Iowa May  20 

Omaha.   Neb May  20 

Center>IIle,    Iowa. May  20 

Atchison,    Kan May  20 

Akron.  Ohio  May  20 

Salisbury.  Maaa May  20 

Buffalo,  N.  Y May  20 

Maaaachuaetts    ^^  i" 

Kanaaa  City.  Mo May  20 

Tlffln.  Ohio Hay     6 

Bradentown,  Fla May     6 

Hanslleld.   Ohio    Hay     6 

WlchiU.  Kan May  13 

Beldlng,  Mich May  13 

Harahalltown,   Iowa Hay  13 

Adv.   Hay   IS. 

Reading,    Pa. May20 

Kearney,    Iowa May  20 

Tenatly.  N.  J May  20 

Cleveland.    Ohio Hay  20 

Eaatviile,  W.   Va May  20 

Brooklyn,  N.  Y May  20 

lUlnola   May  20 

Baltimore.  Md May  20 

Beaumont,    Tex May  20 

Newark,   N.   J May  IS 

Indiana     May  13 

Polo,  111 May  20 

Akron,   Ohio May  20 

Youngstown,  Ohio May  20 

Dayton.   Ohio May  20 

South  Boaton.   Va May  20 

Galveston,   Tex May  20 

West  Union.  W.  Va May     6 

Walla  Walla.   Wash May  13 

St.  Paul,  Minn May  13 

Indiana  May  13 

Cincinnati.   Ohio May  20 

RushvlUe.   Ind May  20 

Adeline,    ni May  20 

Minneapolis,    Minn May  20 

Pittsburgh,    Pa May  20 

Jackson,  Mich May  20 

Houma,  La. May  13 

Indiana  May  13 

Lincoln,  Neb May  20 

Tacoma,  Wash May  20 

Dayton.   Wash May  20 

Jackson,   Mich May  20 

Indiana   May  20 

Buffalo,  N.  Y May  20 

Armstrong  Mills,  Ohio May  20 

Lumberporl,   W.    Va May  13 

Seattle,    Wash , May  13 

Everett,   Wash May  13 

Ft.  Collins,  Colo May  20 

Adv.   May  20. 

Tlmpson,  Tex.   May  20 

Greenwich,  Conn May  20 

Adv.  May  20. 

Superior,  Wis May  20 

Cold  Springs,  Tex May  13 

Sheperd.   Tex Hay  18 

Birmingham,  Ala May  20 

Wooster,  Ohio  May  24 

Riverside,  Cal May  20 

Hamilton.    Ohio    May    6 

Washington,    D.    C May    6 

Adv.  May  6. 

Crestline,   Ohio    May  13 

Gallon,    Ohio May  13 

Adv.  .May  13. 

Escanaba,    Mich May  20 

Decatur,  111 May  20 

Great   Falls,    Hont Apr.  22 

Portland,   He May  20 

Neenah,  Wis May  20 

Inglewood,  Cal May  20 

Bucyrus.  Ohio  May  20 

Steubenville,  Ohio May  20 

Columbus,  Miss Apr.  29 

Gate  aty,  Va May  13 

Indiana  May  13 

Port  Jervls,  N.  Y May  13 

AdT.  May  13,  20. 
Cleveland   Heights  (P.   O. 

Warrenvllle),  Ohio   May  13 

Everett,  Waah May  13 

Terrebonne,  La May  13 

Adv.   May  13. 

Charleston,    Miss Hay  20 

Albany,    N.    Y May  20 

Adv.  May  20. 

Bloomfleld,    N.    J May  20 

Watervllle,    Waah May  20 

Blaine.  Wash May  20 

Larlmore,   N.   D May  20 

Hackensack,  N.  J May  20 

Adv.  May  20. 

.  New  Orleans,  La May  20 

Indiana   May  20 

Union  Hill,  N.  J May  20 

Indiana     May  13 

Vlnr'ennes,    Ind Mav  20 

Adv.  May  20. 

Billings.  Mont May  20 

Papilllon,    Neb May  20 

South  Bend,  Wash May  20 

,  New  Orleans,  La May  20 

Indiana  May  20 

Stockton.   Cal May  20 

Sultan.  Wash May  13 

Palatka.  Fla May    6 

Arlv.  May  6  to  20. 
.Albany.    N.    Y May  20 

Aflv.   May  20. 

,  Cedarvllle,  Ohio    May  20 

Indiana   May  20 

Tallahassee.  Fla May  20 

Klofer.    Okia May  20 

.  Bakersfield.  Cal May  20 

Olenwood  Smings,  Col May  20 

r«li1wHl.    Te« Anr.  22 

.  Wichita.  Kan May  13 

.  Jefferson,  Ohio  May  20 

.  Kuclld.  Ohio  Hay  20 


See  Eng. 
Record. 

. .  May  20 


Bids 
Close. 
Jun.  13.  Dunn,    N.   C 

Adv.  May  20.  „, 

Jun.  14.  Eaton,  Ohio    Ma>   .0 

Aiiv.   May  20. 
Jun.  15.  Greenfield,    Ohio    ••••••••  Ma>   M 

Jun.  27.  Salt  Lake  City,   Utah....  May  13 

July  10.  Greenwood,   Miss Ma>   i» 

HYDRAULIC  CONSTBUCTION 
AND  RIVER  IMPROVEMENTS. 


May 
Hay 

May 

Hay 

May 
May 
May 
May 

May 

May 

May 

May 

May 

May 
May 

May 
May 

May 


32 


May  ! 
May 

May 

Jun. 

Jun. 

Jun. 
Jun. 


22.  Irrigation,    Fort   Laramie, 

Wyo ^^' 

Adv.  Apr.  22. 

23.  State   Canal    Work,    Con- 
tracts   128    and    129,    Al- 

bany,  N.  Y ••••  ^^'^-  ^' 

Adv.  Apr.  29  to  May  20. 

Irrigation,     Grand     June- 

Uon,   Col .....Apr,  29 

Irrigation,   W  e  n  a  t  chee, 

^£^|j  -UP 

Weir,  Sacramento,  Cal. . .  May  13 
Drains,  Waseca,  Minn....  May  ^0 
Drainage,  Davison,  Mich.  May  ZU 
Concrete  Dam,  Etc.,  Fort 

Dodge,  Iowa  May  13 

Flood     Gates,     Savannah, 

Oa May  13 

Irrigation,     St.     Ignatius, 

Mont -A-P'-  22 

Adv.  Apr.  22.  »„,    .. 

Cement,  Denver,  Col Apr.  z» 

Adv.  Apr.  29. 
Irrigation,     Ft.     Laramie, 

Wyo "lay    b 

Dredging,  Chicago,  111 May     6 

Adv.  May  6  to  20. 
Drainage,  Aberdeen,  S.  D.  May  13 
Drains,      Webster      City, 

Iowa    May  20 

Dredging,  Boston,  Mass.  May  20 
Drainage,  Bloomfleld,  la..  Apr.  Zt 

Adv.  Apr.  29.  May  6. 
Drainage,         Tallahassee, 

Fla. Apr.  29 

Adv.  Apr.  29  to  May  13. 
May  29.  Flood     Protection      Wall, 

Portsmouth,  Ohio    May  20 

(2  props.)  Adv.  May  20. 
9.  Irrigation,  Anderson,  Cal.  May  20 
11.  Dredging,     Etc.,     Seattle, 

Wash May  13 

;l.  Levee    Work,     New    Or- 
leans,   La May  20 

1.  Dredging,  Tarrytown, 

N.  Y : May    6 

Adv.  May  6  tO  20. 
1.  Drainage,  Oskaloosa,  l^iwa  May  13 

Adv.  May  13,  20. 

1.  Levee,  Port  Allen,  La May  20 

1.  Dock    Repairs,    Albany, 

N.  Y May  20 

Jun.     1.  Repairs  to  Wharf,  Tomp- 

klnsvllle,  N.  Y May  20 

Adv.  May  20. 
lun.     2.  Breakwater,  Indiana  Har- 
bor,   Ind May     6 

Adv.  May  6  to  20. 
Ditch,    Caledonia,    Mich..  May  20 
Dredging,    Greenville, 

Ohio     May  20 

Adv.   May  20. 

Fill,   Seattle,  Wash May  20 

Cleaning    Channel,    New- 
ark,   Ohio    May  20 

Rip     rap,     Tompklnsville, 

N.  Y May  20 

Flood      Protection.      Ray. 

Ariz May  13 

Adv.   May   13,   20. 
Dredging,   Michigan   City, 

Ind Mav  20 

Adv.  May  20. 
Dredging.       Philadelphia. 

Pa May  20 

Adv.  May  20. 
Irrigation,     Payson     City. 

Utah     Mav     8 

Adv.   May  6. 
Irrigation,  Hermlston, 

Ore May  13 

Adv.  May  13. 
Dredging,  Baltimore,  Md.  Mav  20 

Adv.  May  20. 
Improv.   Creek,  Belleville, 

111 Mav  20 

Water  Power  Lease,   Jo- 

llet.  111 Mav  20 

Adv.  May  20. 
Jun.  22.  Irrigation.    Malta.    Mont.  Mav  13 

Adv.   May  13. 


PUBLIC   BUILDINGS   AND 
SCHOOLS. 

May  22.  Tahoka.    Tex May    6 

Adv.  May  6,  13. 

May  23.  Glenville,   W.   Va May    6 

May  23.  Downey,    Cal May    6 

May  23.  Cincinnati.     Ohio     May    « 

May  23.  Hartford,  Conn  May  13 

May  23.  Douds   l.eando,  Iowa..        May  20 

May  23.  Montreal,  Que May  20 

May  24.  Madison  Barracks,  N.  Y    Apr    29 

..       o,    J^^^i  ■*»"■■  2^  '°  May  20. 

May  24.  Wahjamega,    Mich Apr.  29 

.May  24.  Carthage,  Ohio   May  13 

May  24.  Bricelyn,  Minn May  20 

May  24.  Broad  Ripple,  Ind May  20 

May  25.  Butler,    Pa Mar    18 

May  25.  Washington,  D.  ■' May     6 

Adv.  Mav  8,  13. 

May  25.  David    City,    Neb May  13 

May  25.  Lakeland,    Ky Mav  20 

May  25.  Glenville,   W.   Va.,.  '  Mav  20 

May  26.  Mlllarton.  N.  D ■.;■.'.  Mav    « 

May  28.  Anthon,    Iowa    Mav  20 

May  2«.  Murtaugh.   Idaho   !'.  May  20 

May  2«.  Mt.    Pleasant,    Iowa Mav  20 

May  2fi.  Rllwood   City,   Pa May  20 

May  26.  miwood  City.  Pa May  20 

Adv.  May  20. 

May  27,  Rowman,   S.   D Mav    « 

May  27.  Reading.  Ohio   Mav    « 

May  27.  Keyport,    Wash Apr    29 


Jun. 
Jun. 

3. 
3. 

Jun. 
Jun. 

5. 

7. 

Jun. 

8. 

Jun. 

10. 

Jun. 

10. 

Jun. 

12. 

Jun. 

15. 

Jun. 

15. 

Jun. 

16. 

Jun. 

15. 

Jun. 

15. 

Bids 
Close. 
May  27. 
May  27. 
May  27. 
May  27. 
May  27. 
May  27. 
May  27. 

May  29. 
May  29. 
May  29. 
May  29. 
May  29. 
May  29. 
May  29. 
May  29. 
May  29. 
May  30. 
May  31, 
May  31. 

Jun.  1. 
Jun.     1. 

Jun.  1. 

Jun.  1. 

Jun.  1. 

Jun.  2. 


Jun.  2, 
Jun.  2. 
Jun.  3. 
Jun.  5. 
Jun.  5. 
Jun.  5. 
Jun.  5. 
Jun.  6. 
Jun.  6 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun.  10. 
Jun.  10. 
Jun.  12. 
Jun.  12. 

Jun.  13. 

Jun.  13. 
Jun.  13. 

Jun.  15. 
Jun.  16. 
Jun.  19. 

Jun.  20. 

Jun.  20. 

Jun.  21. 

Jun.  22. 

Jun.  26. 


8. 


See  Eng. 
Record. 

Ogdensburg,  N.  Y May  13 

Grand  Forks,  N.  D May  13 

St.    Louis,   MO May  13 

Tiltonvllle,  Ohio   May  13 

Bristolville,    Ohio    May  13 

Nopeming,  Minn May  20 

Duluth,    Minn May  20 

Arden,    Pa Apr.  29 

Urbana,    ill May     6 

Tuba,    Ariz May     6 

Wilton,    N.    D May  13 

Siou.x   City,   Iowa May  20 

Trenton,   N.   J May  20 

Salt  Lake  City,  Utah May  20 

Boston,  Mass May  20 

Emmet,  Idaho May  20 

Plalnview,    Tex May  20 

Ronceverte,    W.    Va May  20 

Washington,   D.    C May  13 

Adv.  May  13. 

Lowellville,   Ohio    May  13 

Washington,    D.    C May  13 

Adv.   May  13. 

Fillmore,  Utah May  13 

Youngstown,  Ohio  May  20 

Sioux  City,  Iowa May  20 

Washington,  D.  C May  13 

Adv.   May  13. 

Lebanon,    Ohio    May  13 

Connellsville,  Pa May  20 

Kirkerville,   Ohio    May  20 

Belton,    Tex May    6 

Lake   Charles,    La May  13 

BeattyvlUe,   Ky May  20 

Hettinger,  N.  D May  20 

Waynesville,  N.  C May  13 

Geneva,  111 May  13 

Chambersburg,    Pa May  20 

North  Arlington,  N.  J May  20 

Leoti,  Kan May  20 

Red  Cloud,   Neb.  .....,.■..  May  20 

Portland,    Me.     ..........  May     6 

Early,     Iowa May  20 

Pineville,  W.  Va. ..... Apr.  29 

Marysville,    Tenn.', May    6 

Waynesville,    N.    C May    6 

Manistique,    Mich May  20 

Beloit.   Ohio May  20 

Irvlngton,    Indi    . . I . . .  May  13 

Hanovei-,  Ohio May  20 

Newell,    Iowa May  20 

Elmlra,   N.   Y May  20 

Adv.  May  20. 
Trenton,   N.   J May  20 

Adv.  May  20. 

Illinois     May  20 

New  York,  N.  Y May  20 

Adv.  May  20. 

South    Boston,    Va... May  20 

Middletown.  Ohio  May  13 

Neenah.    Wis.    .  ..> May  13 

Adv.  May  13.  20. 
Putnam,   Conn.  •. .'. , ......  May  20 

Springdale,  Iowa  . , May  20 

Douglas,   Ariz.'  : . ; May  20 

Mlnden,   La May  20 

Redfleld,   S.    D. . . ; . . . .'. . . .  May  20 

Adv.  May  20. 


PRIVATE    BUILDINGS. 

Mav  23.  Toronto,    Ont May  20 

May  24.  Kasson,  Minn May  20 

May  27.  Cincinnati,    Ohio Apr.  19 

May  29.  Annapolis.     Md May  20 

May  30.  Windsor,  Ont May  20 

Jun.     1.  Warren.     Pa May  20 

Jun.     I.Kansas    City,    Mo May  20 

Julv     1.  New    Orleans,    La May  20 

Julv     I.Grand    Island.    Neb May  20 

.Tun.  13.  Chicago,   111 May  13 


MISCELLANEOUS. 

May  22.  Derrick    Boat,    Norfolk, 

Va Apr.  at 

Adv.  Apr.  22,  May  20. 
May  22.  Towers,   Buffalo,   N.    Y . . .  May     6 

Adv.  May  6. 
May  22.  Cement,    Heidelberg,    Ky.  May  20 

Mav  22.  Cement,  Lorain,  Ohio May  20 

Mav  22.  Band     Stand,    Cincinnati, 

Ohio     May  20 

May  23.  Ughting     Bridge,     Balti- 
more,   Md May     6 

Adv.  May  6,  13. 
May  23.  El.   Rvs.,  Brooklyn,  N.  Y.  May  13 
May  23.  Elevator,    Newark,    N.    J.  May  13 
May  23.  St.    Ry..    Toronto,    Ont...  May  20 
Mav  23.  Elevator.        New        York, 

X     Y May  20 

Mav  23.  Iron  Stairs,  Alden,  N.  Y.  May  20 

Mav  25.  Cement.  Denver,  Col Apr.  It 

Adv.    April  29. 
Mav  25.  El.  Rvs..  New  York,  N.  Y.  May  IS 
Mav  25.  Garbage    Disposal    Plant, 

Whiting.  Ind May  IS 

Adv.  May  13. 
May  25.  Garbage.  Elizabeth,  N.  J.  May  20 
May  25.  Garbage    Disposal,    Whit- 

Ing,  Ind May  20 

Mav  26.  Jetty.  Wilmington,  Del...  May  13 
May  26.  Ferryboat,    New   York, 

N.  Y May  20 

May  26.  Traveling   Cranes,    Hous- 

ton,   Tex May  20 

May  27.  Borings,  New  York,  N.  Y.  May  20 
May  27.  Boring.   Philadelphia,   Pa.  May  20 
Mav  29.  Iron    Stairs,    etc.,    Wash- 
ington, D.  C May  20 

Mav  29.  Elevator      Gates,      Provi- 
dence, R  I May  20 

Jun.     1.  Design    for   Sign,    Spring- 
field, 111 May     6 

Jun.     1.  El.  Rvs.,  New  York,  N.  Y.  May  20 

Jun.     3.  Dredge.    Valle.lo,    Cal May     6 

Jun.     9.  Steamer.  Washington, 

D.    C May  13 

Adv.  May  13.  20. 
Jun.  10.  Stairs,  etc.,  Lockport,  111.  May  20 

Jun.  12.  Coal.   Norfolk,   Va May  13 

Adv.   Mav   13 
Jun.  12.  Plat  form,     Minneapolis, 

Minn May  12 

Jun.  30.  Mechanical  Mall  Handling 

Appar.,  New  York,  N.  Y.  May  12 

Ea.  Rys.,  New  York.  N.  T.  Apr.  tt 

Adv.  Apr.  29  to  May  IS. 
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Factors  That  Argue  Continuation  of  Present  Activity  for 

Some  Time  Without  Sudden  Decline 

Presidential  Year  and  Probable  Effect  on  This  Country  of  End  of  European  War  Introduce 
Uncertainty  That  May  Check  Overextension  Which  Has  Marked  Previous  Periods  of  Prosperity 


AMONG  the  fundamental  statistics  recog- 
nized by  leaders  in  the  business  world  as 
indicating  the  present  condition  of  the  coun- 
try and  the  probable  future  trend  of  business, 
new  building,  bank  clearings,  total  reserves,  ex- 
ports and  foreign  trade,  the  production  of  pig 
iron,  railroad  earnings,  bank  deposits  and  com- 
modity prices  show  increases  which  are  favor- 
able to  continued  business  activity.  Fire  losses 
and  failures  decreased  during  April  both  as  com- 
pared with  the  previous  month  and  with  April, 
1915.  On  the  other  hand,  gold  movements  have 
not  been  so  favorable  to  this  country  as  last  year, 
sales  of  both  stocks  and  bonds  on  the  New  York 
Stock  Exchange  have  been  much  smaller  in  vol- 
ume than  last  year,  while  prices  have  remained 
the  same  or  only  advanced  slightly,  aiid  much 
smaller  crops  are  expected  than  those  of  last 
year.  It  is  estimated  that  the  winter  wheat 
crop  will  produce  23.8  per  cent  less  than  that 
of  last  year.  Prices,  the  volume  of  business  and 
general  conditions  improved  during  the  latter 
part  of  1&15  with  a  rapidity  that  has  not  been 
equaled  in  many  years,  and  reached  such  a  high 
point  in  the  beginning  of  the  year  that  it  is  felt 
in  many  quarters  that  further  advances  are  not 
to  be  looked  for.  Construction  work,  however, 
lags  behind  general  improvement. 

The  course  of  things  in  the  past  under  normal 
world  conditions  has  been  at  such  times  toward 
overextension,  a  slight  decline  and  a  sharp  break, 
followed  by  one  or  more  years  of  depression  or 
uncertain  conditions.  The  suddenness  and  sever- 
ity of  the  break  has  usually  been  in  proportion 
to  the  overextension  and  to  the  blindness  of  the 
general  public  to  the  preceding  indications  of 
decline.  There  are  several  conditions,  however, 
which  seem  likely  to  work  as  a  check  on  over- 
extension in  the  present  instance.  There  is  con- 
siderable political  uncertainty  at  present  which 
is  causing  some  hesitation,  though  if  the  Repub- 
lican party  is  reunited  at  the  coming  convention 
it  is  possible  that  many  will  take  it  as  a  highly 
favorable  sign  and  the  signal  for  continued  ex- 
pansion. There  is  also  much  uncertainty  as  to 
conditions  in  the  money  market  at  the  close  of 
the  European  War.  Will  Europe  need  all  of  its 
capital  at  home,  and  will  it  come  to  this  country 
for  more  with  offers  of  large  interest  returns? 
Or,  when  the  drain  on  European  capital  created 
by  the  present  war  is  at  an  end,  will  it  rush  to 
this  market  to  purchase  the  securities  of  a  coun- 
try which  is  in  a  more  stable  position  than  any 
other?  Will  Europe  practically  cease  to  buy  from 
us  when  the  return  of  the  armies  to  peaceful  pur- 
suits puts  it  in  a  better  position  to  supply  its  own 
wants,  or  will  Europe  find  it  necessary  to  con- 
tinue abnormal  purchases  of  American  farm  and 
manufactured  products  after  the  war  until  a 
complete  readjustment  has  taken  place? 

In  view  of  these  uncertainties,  it  is  likely  that 
the  bankers  of  this  country  will  hold  the  invest- 
ment of  funds  in  securities  to  a  lower  point  than 
would  otherwise  be  the  case,  and  endeavor  to  keep 
much  of  their  surplus  in  a  liquid  or  readily  con- 
vertible form  so  that  they  will  be  in  a  position 
to  meet  any  contingency.  This  tendency,  if  it 
develops  to  marked  extent,  should  check  to  some 
degree  any  abnormal  investment  in  new  enter- 
prises, such  as  has  always  been  a  factor  in  bring- 
ing periods  of  prosperity  to  an  end. 


It  might  be  pointed  out  that  the  lines  most 
in  danger  of  overextension  at  this  time  are  those 
to  which  our  export  trade  gave  the  initial  impetus 
which  started  the  rapid  recovery  of  1915.  In 
these  lines,  however,  the  large  steel,  munitions 
and  manufacturing  concerns  are  generally 
thought  to  have  kept  their  eyes  open,  and  made 
sure  that  whatever  decline  took  place  in  orders, 
their  extensions  would  be  paid  for  by  the  imme- 
diate business,  and  the  worst  that  could  happen 
would  be  the  temporary  closing  of  the  new  plants 
in  the  face  of  a  great  decline  in  orders. 

The  danger  to  contractors  in  a  period  of  pos- 
sible overextension  is  that  they  will  expand  their 
business  as  if  the  extended  scale  of  operation 
apparent  at  the  moment  were  to  continue  in- 
definitely. The  well-managed  concerns,  however, 
never  make  this  mistake.  As  to  whether  such  a 
situation  is  likely  to  be  reached  in  the  present 
year,  the  question  of  the  volume  of  money  that 
will  be  invested  in  American  bonds  and  other 
securities  covering  construction  work  has  a  most 
important  bearing.  An  investigation  of  this 
situation  by  the  Engineering  Record  is  under 
way  and  it  is  hoped  that  some  definite  indica- 
tions will  be  found  to  serve  as  a  guide  for  engi- 
neers and  contractors  on  this  subject. 

Buildings 

Building  work  is  now  very  active  and  appears 
likely  to  continue  so.  Large  contracts  reported 
in  this  issue  include  the  following:  Buffalo, 
$1,000,000  chemical  plant;  Philadelphia,  $550,000 
apartment  house ;  Nicetown,  Pa.,  $320,000  machine 
shop;  Coatesville,  Pa.,  $300,000  machine  shop; 
Erie,  Pa.,  $300,000  grain  elevator;  Cleveland, 
steel  contract  awarded  on  $1,000,000  warehouse, 
contract  awarded  for  $300,000  addition  to  hotel; 
Cincinnati,  $250,000  college  building,  $250,000 
machine  shop;  Chatham,  Ont.,  contracts  awarded 
on  $1,000,000  refinery.  In  addition,  bids  have 
been  opened  on  the  post  office  at  Newport,  R.  I., 
which  will  cost  $254,000,  and  bids  are  desired 
for  erecting  a  $500,000  school  at  Erie,  Pa. 

A  large  amount  of  proposed  work  noted  in- 
cludes the  following:  Bridgewater,  Mass., 
$236,000  school  to  be  built;  New  York,  plans  ap- 
proved, $500,000  church ;  Dunkirk,  N.  Y.,  $200,000 
college  building  contemplated;  Philadelphia,  plans 
prepared,  $250,000  school  building;  South  Beth- 
lehem, Pa.,  reported  $500,000  addition  to  steel 
plant  to  be  made;  Turtle  Creek,  Pa.,  plans  being 
prepared,  $200,000  high  school;  Bristol,  Tenn., 
$200,000  college  building  to  be  built;  Norwood 
Heights,  Ohio,  architect  selected,  $450,000  sem- 
inary; Cleveland,  $500,000  freight  depot  pro- 
posed, plans  being  prepared  for  $250,000  labor 
temple,  $200,000  church  proposed  and  electric 
light  company  to  erect  buildings  to  cost  $290,000 ; 
Lafayette,  Ind.,  plans  being  prepared,  $250,000 
armory;  Detroit,  plans  being  prepared,  $200,000 
office  building;  Duluth,  $500,000  automobile  plant 
proposed;  St.  Paul,  $2,500,000  packing  plant 
proposed;  Houston,  Tex.,  plans  prepared,  $500,000 
warehouse;  Fort  Worth,  Tex.,  $250,000  Masonic 
temple  to  be  built;  Smithfield,  Utah,  $1,000,000 
sugar  refinery  contemplated;  San  Bernardino, 
Cal.,  $250,000  hotel  proposed,  Los  Angeles,  plans 
being  prepared,  $700,000  theater;  Winnipeg, 
Man.,  plans  prepared,  $250,000  building;  Van- 
couver,  B.    C,   $500,000  hotel  proposed. 


Bridges  and  Roads 

A  contract  for  an  $84,000  bridge  has  been 
awarded  at  Philadelphia.  The  lowest  bid  re- 
ceived for  constructing  a  viaduct  at  Peoria,  111., 
was  $108,000.  Three  viaduct  contracts  amount- 
ing to  $147,000  have  been  awarded  at  Astoria, 
Ore.  The  lowest  bid  received  for  constructing 
the  reinforced-concrete  bridge  at  Modesto,  Cal., 
was  $112,000.  The  bill  appropriating  $1,000,000 
for  replacing  the  aqueduct  bridge  across  the 
Potomac  River  at  Washington  has  been  signed 
by  the  President.  Two  reinforced-concrete 
bridges,  one  1000  ft.  long,  are  coming  up  at  Des 
Moines,  Iowa.  A  $75,000  bridge  is  to  be  built  at 
Chandler,  Ariz. 

Paving  work  is  also  active,  especially  in  small 
contracts.  Contracts  awarded  include:  Penns 
Grove,  N.  J.,  road  work,  $52,000;  New  Philadel- 
phia, Ohio,  road  contracts,  $143,000;  Monroe, 
Mich.,  three  contracts,  $98,000,  $73,000  and 
$64,000;  Bakersfield,  Cal.,  concrete  paving, 
$64,000.  Bids  are  asked  on  the  following  work: 
Pennsylvania,  further  state  road  work;  New 
Martinsville,  W.  Va.,  15  miles  of  road  work; 
Dayton,  Ohio,  paving  work  to  cost  $100,000;  Co- 
lumbus, Ind.,  paving  work  to  cost  $80,000;  Aitkin, 
Minn.,  road  work  to  cost  $164,000.  Proposed  work 
noted  includes:  Owensboro,  Ky.,  $600,000  road 
bonds  sold;  Benton,  Tenn.,  $100,000  for  road 
work;  Lawrenceburg,  Tenn.,  $300,000,  road  work. 

Waterworks  and  Sewers 

Waterworks  and  sewer  construction  noted  in- 
cludes the  following:  New  Brunswick,  N.  J., 
filtration  plant  and  standpipe  costing  $96,000 
contracted  for;  Rector,  Ark.,  $54,000  waterworks 
and  sewer  construction  contracted  for;  Com- 
merce, Okla.,  waterworks  contracts  totaling 
$85,000  awarded;  Dayton,  Ohio,  bids  desired,  1 
mile  of  9-ft.  storm  sewer;  La  Porte,  Ind.,  bids 
desired,  reinforced-concrete  reservoir;  Hagers- 
town,  Md.,  sewer  system  costing  $750,000  pro- 
posed; Johnstown,  Pa.,  ordinance  authorizing 
$200,000  sewer  construction  passed;  Dover,  Ohio, 
waterworks  construction  costing  $80,000  pro- 
posed; Zanesville,  Ohio,  $350,000  pumping  sta-. 
tion  and  water  supply  to  be  built;  McCombs  City, 
Miss.,  $75,000  to  be  spent  for  sewer  construction, 
Portland,  Ore.,  $225,000  sewer  planned. 

Miscellaneous 

Bids  have  been  opened  in  New  York  City  on 
two  subway  contracts,  one  of  which  was  awarded 
at  $1,847,000  and  the  low  bid  on  the  other  of 
which  was  $2,528,000.  A  $280,000  dredging  con- 
tract has  been  awarded  at  the  same  city,  and  bids 
were  received  on  a  $630,000  barge  canal  contract 
at  Albany,  N.  Y.  Philadelphia  has  passed  the 
$67,000,000  bond  issue  for  rapid  transit  con- 
struction and  port  improvements  and  a  $47,000,- 
000  issue  for  general  improvements.  Erie,  Pa., 
has  voted  money  for  the  flood  protection  work 
recommended,  which  will  cost  $950,000.  Other 
proposed  work  includes:  Indian  Head,  Md., 
$1,000,000  railroad  company  promoted;  York,  Pa., 
$500,000  to  be  spent  for  railroad  improvements; 
Middletown,  Tenn.,  receiver  authorized  to  build 
railroad  line  costing  $700,000 ;  Mobile,  Ala.,  $740,- 
000,  port  improvements  recommended;  San  An- 
tonio, Tex.,  surveys  being  made  for  240-mile  rail- 
road;  Seattle,  plans  prepared,  $200,000  drydock. 


WATERWORKS 


PROPOSED  WORK. 

Red  Creek,  N.  Y.— H.  C.  Kittridge, 
Rochester,  is  engineer  for  proposed  water 
works  for  which  citizens  voted  $30,000 
bonds.    Address   Village  Clerk. 

Pasiaic.  N.  J. — City  considering  pur- 
chasing distributing  system  of  East  Jer- 
sey Water  Co.  at  cost  of  $400,00(,. 


CONTRACTING  NEWS 

Of  Special  Interest  to  Engineers,  Contractors,  Builders  and 
Manufacturers  of  Engineering  and  Building  Supplies 


Perth  Amboy,  N.  J. — City  will  Issue 
$100,000  bonds  for  extensions  to  water 
mains  from  Ernston  standpipe  to  Rari- 
tan    River. 

Baldwyn,  Miss. — It  Is  proposed  to  In- 
stall a  water  works  system  to  cost  $10,000, 
including  50,000-gal  concrete  reservoir, 
1350  gal.  pump,  two  25-hp.  crude  oil  en- 
gines, etc.  X.  A.  Kramer,  Engineer,  Mag- 
nolia, Miss.;  H.  A.  Mentz,  Asst.  Engr., 
Magnolia. 

Dover,  Ohio. — It  is  proposed  to  install 
at     water     works     2,000,000-gaI.     electrio 
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ptunp.  UffM^fi.  Mandptpe.  TO  ft. 
'^'*°^**iJ»?-  >>1*>:  •"tend  water  llnea 
»o  ««W.«0«.  and  for  iba  labor  tU.OM 
^^*?^^»«?^  "**  »«.««a  Contract 
wtU  b«  lat  in  July  or  Aucust.    0«orve  Ar- 

2?t  -^iJT  £!'"*^*'»»5i!:^  Ohio.  Knstawer. 
P.  W.  Hll,  Director  PubUc  SoniceT 

FoMoHa.  Ohio.— Ctty  officlala  oonslder- 

iag  eoutructlns  municipal  otectrlc  llsbt- 

T'Sf"*  **'"'  *o''l'>  oitd  aawace  dU- 


.^_»'"l«.  Ohio.— The  StM.eM  bond* 
aattaortead  at  recent  e^tlon  wfU  be  us«l 
to  eoMUuct  a  pumplns  station  and  fur- 
5f«h  a  water  supplr  from  wells.  W.  W. 
Raadb    Director   Public   Service. 


^„  .  W»«.— Mead  *  Seastone.  Engl- 
no«nk  (M  Slate  Street,  submitted  to  Spe- 
cial OooBoQ  OOBUolttee  a  report  estimating 
ce«t  of  darrtomug  artesian  water  supply 
at  tm.N*.  KnstaMera  recommend  that  six 
waOs  sot  located  on  station  grounds  be 
pro*M«d  with  air  lifts  and  that  the  com- 
praasora  be  tiiBtallad  at  the  staUon.  Four 
walhi  OB  station  aroonds  provided  with 
air  Ufta.  an  I.OM.MO^«aI.  pump  to  be  In- 
stalled at  the  staUoD.  and  a  I.SOO.OOO- 
gaL  addition  to  reaenrolr  at  Elast  Dayton 
Street,  two  new  air  compressors  to  be 
drtrea  by  steam,  two  new  tM-hp.  and  a 
M-lo.  equaliser  pipe  Installed,  also  a  new 
sBokestack  (  ft.  In  diameter  and  150 
n.  hicta  Installed.  The  buUdina  of  a  new 
pumplnc  station  on  a  new  site  Is  also  un- 
der consideration  by  the  Commission. 

Wisconsin. — See  "Sewerace  and  Sewaae 
DisposaL" 

Wtaconsln. — New  water  works  proncaed 
la  Dfark.  East  Wauwatoaa,  and  im- 
pravamants  planned  to  water  works  at 
OtntonTUIe.  Colby.  Columbus,  Cornell. 
Cudaby,  East  Milwaukee,  Eau  Claire. 
Grand  Rapids,  Kotiler.  La  Crosse.  Ne- 
kooea.  New  Lisbon.  Oconomowoc,  South 
Milwaukee,  Stursaon  Bay.  Two  Rivers, 
Wauwatoaa.  and  West  AUia. 

RochesUr,  Minn.— Election  will  be  held 
to  vote  1175,000  bonds  for  purchase  and 
rehabilitation  of  plant  of  Rochester 
Water  Co. 

Lawranca,  Kan. — Recent  election  In 
favor  of  tasainK  $175,000  bonds  for  pur- 
chase of  present  water  works  has  been 
declared  Invalid,  and  another  election  is 
to  be  held  June  IS.     Address  City  Clerk. 


.  Kan. — ^The  extension  of  lines 
and  construction  of  a  standplpe  contem- 
plated. E.  J.  Archer  ft  Company.  Kansas 
City.  Mo..  Engineers:  8.  P.  Crampton. 
City  Clerk. 

Dsnton,  Mont.  —  See  "Paving  and 
Roada" 

Olsndhfe,  Mont.— Citizens  May  15  voted 
W5.M0  bonds  for  nitration  plant  F.  H. 
Handforth.  Engineer.  Glendive,  and 
Bums  *  McDonnell.  Kansas  City,  Mo., 
Engrs.     August  Colin,  Clerk. 

Qreat  Fslls.  Mont. — Bee  "Paving  and 
Roads." 

Hlah«*ood,  Mont. — Water  works  costing 
S12.M*  are  to  be  installed  including  pump, 
M  gaL  per  minute,  total  head  175  ft.,  res- 
ervoir M.OM  gaL.  10  hydrants,  probably 
steel  pipe.  Oerhors  t  Jaqueth  Engineer- 
ing Company,  Great  Falls,  Engineers. 

Bartlett,  Tex. — Improvements  are  to  be 
made  to  the  water  works.  Address  City 
Engineer. 

Beaumont.  Tsx. — Residents  of  South 
Park,  a  suburb  of  Beaumont,  said  to  he 
considering  Issuing  $100,000  bonds  for 
building  a  pipe  line  and  lease  It  to  city 
for  furnishing  water  to  South  Park.  Ad- 
dress Mayor. 

Cootadge,  Tex.— Citlsens  voted  $l«,000 
bonds  for  water  works.  Address  City 
Clerk. 

Crowcll.  Tsx.— C^Neil  ft  Sons,  Dallas, 
are  engineers  for  the  proposed  water 
works,  to  cost  $18,000.  W.  B.  McCormlck, 
Ctty  Sacrelary. 

Clintoti,  Okls.-^lllzena  will  vote.  May 
2*.  on  Issuing  $50,000  bonds  for  water 
works.  Plan  la  to  pipe  supply  from  near 
Poas.    OkU.      Address    City    Clerk. 

Howe,  Okla. — Town  voted  $50,000  water 
works  bonds.     Address  Town  Clerk. 

Walcli,  Okla, — Water  works  bonds  for 
$24,M«  sold.  Contract  will  soon  be  let. 
Address  City  Clerk. 

•aattls.  Wssh.—CUy  Council  adopted  the 
report  of  the  City  utilities  Department 
granting  petition  of  the  Second  Water  Dis- 
trict of  King  County  for  Cedar  River  sup- 
plies at  the  north  city  limtu.  District  is 
about  (  miles  long.  L.  B.  Toung,  Super- 
intendent Water. 

Loa  Angalas.  Cal. — City  Commission  has 
issued  sn  order  authorizing  the  Whittler 
Water  Co.  to  lay  pipe  along  Collma  Road 
in  Los  Angeles  County  from  its  main  on 
the  Los  Angeles  and  Santa  Ana  Road  to 
the  tracts  known  ss  the  Orchsrd  Dale 
Tract  and  the  Loltwleler,  a  distance  of 
aboot  tO.OOO  ft. 

Oatman,  Ariz, — Water  works  and  sew- 
erage system  to  be  Installed  by  Mohave 
Oatman  Water  Company  by  day-labor. 
D.  L.   Mayhew,  Secretary  Company. 

VIctoris,  B.  C. — It  Is  proposed  to  oon- 
nect  a  I2-in.  pipe  with  high-pressure 
lire  system,  also  to  give  a  greater  supply 
to  bigh-level  district.  Cost  $15,000.  Ad- 
dress   Water   Commissioner. 


BIDS    DESIRED. 

Medford,  Mass.— Until  May  SI.  by  Water 
and  Sewer  Commissioners  for  about  500 
water  meters. 

Hartford,  Conn. — Until  June  6  by  Board 
Contract  ft  Supply  for  bulldinK  a  con- 
crete steel  conduit  to  Inclose  Gully  Brook, 
advertised  in  Engineering  Kecord. 

New  Brunswick,  N.  J.— Until  June  6,  by 
City  Commissioners,  for  furnishing  and 
delivering  one  motor-driven  centrifugal 
pumping  unit  of  1,000,000  gaL  i>er  24-hr. 
capacity,  and  two  motor-driven  centri- 
fugal pumping  units  of  6,000,000  gaL  per 
14 -hr.  capacity,  against  a  total  combined 
heat  of  100  ft.,  advertised  in  Engineering 
Record.     Asher  Atkinson,  City  Engineer. 

Williamsburg,  Vs.— By  city  for  fran- 
chises for  electric  car  line,  light  and 
power,  sewerage  and  water,  advertised  in 
Engineering  Record.  For  information  ad- 
dress W.  L.  Jones,  President  City  Coun- 
clL 

Shreveport,  Ls.— Until  May  29,  for  11,890 
ft.  6  to  12  in.  c.  1.  pipe.  Class  B,  20  tons 
ordinary  c.  1.  specials,  valves,  boxes, 
hydrants,  etc.     Address  City  Secretary. 

Farmersvliie,  Ohio. — Until  June  3  (ex- 
tension of  date),  by  A.  F.  Gilbert,  Clerk 
Board  Trustees  of  Public  Affairs,  for  con- 
structlner  water  works,  to  consist  of  deep 
well  pump,  distribution  system,  valves, 
hydrants,  pipes,  etc.  The  National  Com- 
pany, Engineers,  South  Bend,  Ind. 

Garrett,  Ind. — Reported  desired  until 
June  1,  by  W.  W.  Mountz,  City  Clk.,  for 
constructing  reinforced  concrete  reservoir 
of  275,000  gals,  capacity. 

LaPorte,  Ind. — Until  June  12,  by  Board 
Public  Works,  for  a  reinforced  concrete 
reservoir,  advertised  in  Engineering 
Record.    L.  Drew  Goddard,  City  Engineer. 

Crystal  Fails,  Mich.— Until  June  5,  by 
W.  J.  Grlbble,  City  Clerk,  for  water 
works  extension  to  consist  of  excavating, 
hauling  and  laying  pipe  appurtenances, 
and  refilling  trenches  for  water  distribu- 
tion system. 

Maywood.  ill. — Until  May  29  (readver- 
tisement)  by  Edward  J.  Thelin,  Village 
Clk.,  for  constructing  a  900.000-gal.  stor- 
age reservoir  and  laying  necessary  pipe 
and  connections. 

Sheboygsn  Falia,  Wis.- Until  June  10. 
by  Frank  R.  Roeyer,  City  Clerk,  for 
constructing  water  works  to  cost  $35,- 
000. 

Whitewater,  Wis.— Until  June  9,  by  A. 
N.  Savee,  Secretary  Water  Commission, 
City  Hall,  for  drilling  and  reaming  of  312 
ft.  of  15-in.  holes  and  52  ft.  or  more  of 
8-ln.  holes  in  rock  for  the  repair  of  two 
deep  wells  at  the  water  works  plant.  W. 
G.    Klrchoffer,    Engineer.   Madison. 

Btairstown,  Iowa, — Until  May  29,  by  City 
Clerk  for  constructing  water  works. 

St.  Paul,  Min.— Until  June  1?  by 
August  Hohenstein,  Purchasing  Agent, 
for  furnishing  material,  manufacturing 
complete,  and  delivering  at  McCarron 
Pumping  Station  two  rotary  screens. 
Estimated   cost,    $6,000. 

Westbrook,  Minn.— Until  May  31,  by 
Joseph  Budish,  City  Clerk,  for  a  40,000- 
gal.  steel  tank,  to  be  erected  on  an  80-ft. 
tower. 

PRICES  AND  LETTINGS. 
iflndicatea  award  of  contract. 

'^Boston,  Mass. — Contract  for  water 
mains  In  Brighton,  North  Roxbury  and 
Hyde  Park  (bids  opened  May  15)  award- 
ed John  Guarialo,  45  Brook  Avenue,  Rox- 
bury, at  $2,648. 

Newton,  Mass. — Lowest  bid.  opened  May 
16.  for  constructing  sections  3  and  4  of 
reinforced  concrete  reservoir?  on  Waban 
Hill,  submitted  by  Old  Colony  Construc- 
tion Company,  6  Beacon  Street,  Boston,  at 
»';4.107.  .Next  three  bidders:  B.  F,  Smith 
Ompany,  136  Federal  Street.  Boston,  $64.- 
736:  T.  Stuart  &  Son  Company.  Newton. 
'Tl  rtf;8,  and  G.  Ferallo  &  Company,  31 
North  Square.  Boston,  $72,117.  J.  C. 
.Whitney.   Water  Commissioner. 

Hartford,  Conn, — Lowest  bid.  opened 
May  16  by  Board  of  Water  Commission- 
ers (C.  M.  Saville.  Ch.  Engr.),  for  fur- 
nishing and  erecting  one  vertical  presHure 
Alter  In  town  of  Canton  submitted  by 
Norwood  Engineering  Company,  Flor- 
ence, $2,816. 

•ttNtw  Brunswick,  N.  J.— Contract  for 
construction  of  filtration  plant  awarded  to 
RoberU  Filter  Co.  of  Darby.  Pa.,  at 
$77,520. 

4rContract  for  constructing  steel  stand- 
pipe  awarded  to  Chicago  Bridge  ft  Iron 
wks.  Co.,  Chicago,  111.,  at  $18,730. 

'(^Lebanon,  Pa. — Following  are  four  low- 
est bids  opened  May  19  by  Mayor  and 
Council  for  constructing  water  distribu- 
tion system:  M.  A.  Mangan  &  W.  S. 
Pugh  of  Pottsvllle,  $14,312  (awarded 
contract):  F.  J.  Rellly,  $14,521:  Martin 
Applegate  ft  Earl.  $14,831;  and  D  G. 
Sturgeon.    $16,423. 

^Memphis,  Tenn.— Contract  awarded 
by  city  for  reservoirs  In  connection  with 
North  Memphis  Levee  Project  as  fol- 
lows: No.  2  and  3  to  Kochlpr  Bros , 
Fowler  Ctonstr.  Co.,  $28,371  and  $25,633 
respectively,  and  reservoir  No.  4  to  A. 
Df  Franceschi.  at  $11  547,  contractors  of 
Memphis.  Tenn. 


♦Wllminaton.  Del.— Following  are  unit  figures  of  successful  bidder  and  next  three 
lowJstbkls  opened  May  12  bv  Board  Water  Commissioners  for  constructing  a 
12  nnft  oon'imi  mechanical  filter  "plant  and  appurtenances— (I)  total  minus  item  11a, 
{?ir*tS?^I^'in!rs*"l'le;^'!nbr(aj!Roberts^^™^^^^^^  P-.J^l^^^M. 


1        8  700  cu.   yd.  earthwork,   general ■ $1.16  $100  $1.00  $1.40 

*  '*°°"ma=ln      ^"""'°'-.'^ . .'°:-.  .«"*':^^::"^!"^  6.00  2.00  1.00  3.00 

3  600  cu.  yd.  rock  excavation,  general. ...... .  2.10  2.25  2.50  3.00 

'  "*'="Wa'i^r    m°^fn"""^''''!'.°"..'°':..      .'":  7.50  5.00  4.00  5.00 

6         l-"<»<="i„>4^°"='-^»«'"^°"^^'°r.^."':'":"°:  8.35  12.00  12.50  12.00 

6  1.200  cu^^_yd.^^concrete    masonry    for    super-        ^^  ^^  ^^  ^^  ^^^^         ^^^^ 

7  14.000  sq.  ft.  machine  surfacing  of  concrete..  0.06  0.05  0.07  0.10 

8  11,000  sq.  ft.  granolithic  surfacing  of  concrete  0.05  0.10  0.07  0.12 
q     170  000  lb     steel    reinforcement U.U46          0.046          0.06            0.06 

10  wK  arid  flUer  Iquipment.   complete 44,000.00  46,990.00  44,000.00  67,000.00 

11  a  Opi?fting    tables,    complete: 1.964.00     2,310.00     2,400.00  30,000.00 

lib  Stands    for    operating    filter    valves    and    for 

moiintlnc    eaces     complete 1,726.00     1,800.00     1,200.00     4,200.00 

12  FiUerCTavel  and  filter  sand,  complete 2.900.00     3,400.00     3.100.00     5  300.00 

13  SuolrsSucture"    complete. .    30,688.00  32,000.00  48,000.00  32  200.00 

14  Alterations  to  existing  pre-filters,  complete, . .  5,000.00     3,500.00     2,500.00     5,400.00 

15  Waterorooflne    complete  1,321.00        980.00     1.300.00     2  000.00 

16  Fiftere'd-wate'^  maTn     complete 14.100.00  13,400.00  10,000.00  12  500.00 


'^Cleveland,  Ohio.— Contract  awarded 
by  Bd.  of  Control  for  constructing  super- 
structure of  gate  and  screen  well  house, 
crane  hoists  and  screens  for  water  works. 
Division  Avenue  Pumping  Station  to 
Brandt  &  Weitz  Constr.  Co..  care  Board 
of  Control,  at  $14,378. 

-A^Rock  Island,  ill,— Contract  for  laying 
water  mains  in  Twenty-ninth  Avenue 
and  Thirty-ninth  Street  awarded  P.  V. 
TrenkenaChuk,  Rock  Island,  at  $16,787. 
for  6570  ft.  10-in.  pipe.  22  hydrants  etc. 
W.   Treichler.   Engineer,   Rock  Island. 

^Kewaunee,  Wis. — Contract  for  fur- 
nishing one  750.000-gal.  pump  awarded 
by  Board  Public  Works  to  Eppington 
Carpenter  Pump  Company,  Pittsburgh, 
Pa.,   at  $1,052. 

-A-Alilance,  Neb, — Contract  for  improv- 
ing water  works  (bids  opened  May  16) 
awarded  Nebraska  Construction  Company. 
Lincoln,  at  $8,715.  Carter  Calder,  City 
Clerk. 

^^Rector,  Ark. — The  Commissioners  Wa- 
ter Works  Improvement  Dist.  No.  1. 
awarded  contract  for  constructing  water 
works  and,  sewers  to  Long  &  Hagerty 
of  Bessemer.   Ala.,  at  $64,000. 

AMilford,  Tex. — Contract  for  construct- 
ing water  works  awarded  E.  D.  Lums- 
den,  Sherman.  Tex.,  at  $5,924.  Henry  E. 
Elrod,  Consulting  Engineer,  Dallas. 

♦Commerce,  Okla.— Contract  for  con- 
structing a  distributing  system,  to  include 
c.-i.  water  mains,  pumping  station  and 
reinforced  concrete  reservoir,  awarded  W 
S.  Sherman  Machine  &  Iron  Works,  Ok- 
lahoma, Okla.,  at  $17,849:  for  furnishing 
and  erecting  complete  air  lift  equipment, 
duplex  power  pumps,  motors,  piping  and 
all  electric  equipment,  to  Worthlngton 
Pump  &  Machinery  Corporation,  Kansas 
City,  Mo.,  at  $6,235:  fire  hydrants  and 
valves  to  Ludlow  Valve  Mfg.  Company  at 
J1.164.  and  furnishing  and  erecting  a. 
75,000-gal.  elevated  tank  and  tower  to 
Chicago  Bridge  &  Iron  Works.  Chicago. 
III.,  at  $5,700.  Benham  Engineering  Com- 
pany, Engineers,  Oklahoma  City. 

-A-Portland,  Ore.— Contract  for  furnish- 
ing 8o0  "SA-in.  water  meters  (bids  opened 
May  8)  awarded  Gamon  Meter  Co  New- 
ark, N.  J. 

•  North  Bay,  Ont,— Contract  awarded 
Canadian  Allls-Chalmers,  Ltd.,  Toronto 
for  4  and  6-in.  mains,  about  3170  ft.,  and 
specials.  H.  J.  McAuslan.  Town  Engineer 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED  WORK. 

Peabody,  Mass.— The  sewer  system 
proposed  at  a  cost  of  $22,000  will  be  done 
by  day  labor.  Frank  Emerson.  Town 
Engineer. 

^,.^1'°"^*l  CO"". — Sewer  bonds  for  $20,- 
000  have  been  sold  by  the  city.  Address 
City  Clerk. 

,  ^/'S^'R?*"*'  Conn.— City  Engineer  Al- 
fred H.  Terry  In  his  annual  report  esti- 
mates the  cost  of  necessary  sanitary 
Intercepling  sewers,  pumping  stations  and 
treatment  plants  which  city  contemnlates 
constructing  at  $1,521,000  and  recommends 
work   begun   at  once. 

Jamestown,    N,    Y.— Plans    being    pre- 

^u*»„*'?.*1?il'""*"T*  Graham,  Engineers, 
Ookey  Building,  Jamestown,  for  an  In- 
verted siphon  or  pressure  sewer  under 
Chadakoln  River  near  Fairmount  Avenue 
Bridge. 

Kenmore,  N,  Y.— White  &  Gltman,  Buf- 
falo, are  engineers  for  the  storm  water 
sewers  to  be  constructed  at  a  cost  nf 
$20,000.     E.  W.  Johnson.  Village  C?erk. 

a,fl"/''?S  ^-  O^-T^'yde  Potts.  30  Church 
Street.  New  York,  engaged  to  design  a 
sewerage  system,  " 


Dover,  N.  J. — Board  Sewerage  Commis- 
sion approved  plans  for  a  survey  of  city 
for  installation  of  sewer  system.  Address 
City  Clerk. 

Plainfield,  N.  J. — Construction  of  a 
sewage  disposal  plant  in  Middlesex  Coun- 
ty contemplated  by  Plainfield,  North 
Plainfield  and  Dunellen. 

Erie,   Pa. — See  "Railroads." 

Johnstown,  Pa.  —  Ordinance  passed 
Council  for  $200,000  loan,  to  be  used  for 
laying  two  miles  62-in.  sewer  mains.  J. 
K.  Crissey.  City  Eng. 

Hagerstown,  IVId. — It  is  proposed  to  lay 
50  miles  of  8  to  30-in.  pipe  sewer  and 
one  mile  of  54-in.  concrete  sewer,  to  cost 
$750,000.     J.    B.    Ferguson,    City   Engineer. 

McCombs  City,  Miss. — City  will  spend 
$75,000  or  more  in  construction  of  sewer 
system.     Address  O.   B.   Quinn.  Mayor. 

Wisconsin. — Citizens  voted  bonds  for 
constructing  sewerage  systems  in  Elkhart 
Lake,  Randolph  and  Clinton,  and  for 
water  works  and  sewers  in  Chilton.  Plana 
have  been  prepared  for  water  works  and 
sewerage  in  Pulaski,  but  construction  will 
not  begin  until  1917. 

Ottumwa,  Iowa. — New  bids  will  be 
asked  about  end  of  June  for  3>4  milea 
of  10-  and  24-in.  sewer  in  Millner.  Sher- 
idan and  Iowa  Avenues.  J.  F.  Brady, 
City  Engineer. 

Stuart,  Iowa,  —  Preliminary  survey 
being  made  for  the  proposed  sewer  sys- 
tem. Election  to  be  held  on  constructing 
said  system.  Theo  DeLay,  Engineer, 
Creston;  G.   F.  Taylor.   City  Clerk. 

Butte,  Mont. — City  Council  considering 
installation  of  storm  sewers.  J.  J.  -Arm- 
strong. Commissioner  Public  Works. 

Great  Fails,  Mont.— See  "Paving  and 
Roads." 

Kansas  City,  Mo. — Sewer  bonds  for 
$200,000.  bridge  and  viaduct  bonds  for 
$200,000.  work  house  and  house  of  correc- 
tion bonds  for  $75,000  will  be  sold  June  1 
by  George  H.  Bdwars.  Mayor,  and  Eugene 
H.  Blake.  City  Controller. 

Arlington,  Tex. — City  has  tor  sale  $10,- 
000  sewer  bonds.  F.  R.  Wallace,  City 
Clerk. 

Sweetwater,  Tex. — Citizens  May  10 
voted  $50,000  bonds  for  constructing  sewer 
system  and  Imhoff  sewage  disposal  plant. 
Contract  will  be  let  in  June.  H.  C.  Hord, 
Jr.,   City  Engineer. 

Portland,  Ore. — Reported  plans  about  to 
be  prepared  for  reconstructing  Tanner 
Creek  Sewer;  estimated  to  cost  $225,000. 
P.  Dater,  City  Engineer. 

Seal  Beach,  Cal.— S.  H.  Finley,  Santa 
Ana,  appointed  City  Engineer  and  directed 
to  prepare  preliminary  plans  for  a  sewer 
system. 

Fernie,  B,  C. — Town  Engineer  WiUlam 
J.  Ramsay  preparing  plans  for  sewers 
to  cost  about  $30,000. 

BIDS    DESIRED. 

Huntington,  Mass. — Unfjl  June  1.  by 
Prudential  Committee  and  Board  of  Com- 
missioners of  Huntington  Fire  District 
(Dwight  W.  Stowell.  Chmn.).  for  6700  ft. 
8  and  2'i-in.  sewer.  For  further  particu- 
lars address  James  L.  Tighe.  Engineer, 
189  High   Street,   Holyoke. 

Wilson,  Conn,— Until  June  6  by  the  Wil- 
son Fire  District  for  constructing  10,000  ft. 
8  to  18-ln.  vitr.  tile  sewer.  Homer  K. 
Turner.  Engr.,  Windsor. 

Binghamton,  N.  Y.— Until  May  31.  by 
Board  Contract  and  Supply,  for  construct- 
ing sewers  in  Balcolm  Avenue.  Lewis, 
Louisa  and  Schubert  Streets.  W.  Elarl 
Weller,  City  Engineer. 

Brooklyn,  N.  Y.— I'ntii  June  7  bv  L.  H. 
Pounds.  Borough  President,  for  furnish- 
ing material  and  constructing  complete 
superstructures    of    the    sewage    pumpins 
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station  at  Morgan  Avenue  and  Maspeth 
Avenue,  Section  2,  of  storm  sewers  and 
sanitary  sewers  in  portions  of  Maspeth 
Avenue,  Conselyea  Street  and  Garden 
Avenue,  and  a  force  main  and  all  appur- 
tenances in  Maspeth  and  Morgan  Avenues. 
Security  $25,000. 

Lonq  Island  City,  N.  Y.— Until  May  29 
by  Maurice  E.  Connolly,  Pres.  Queens 
Boro.,  for  constructing  sewers  and  appur- 
tenances in  Jamaica  Avenue,  Maure  Ave- 
nue, Woodhaven  Avenue  and  other  streets. 
Security  $59,000. 

Point  Pleasant,  N.  J.— Until  June  6,  by 
W.  J.  Newbury,  Borough  Clerk,  for  con- 
structing an  extension  to  sewer  system 
to  cost  $21,000.  Bonds  will  be  sold  June  1. 
R.   W.   Morris,   Engineer,   Point  Pleasant. 

South  Oranqe,  N.  J. — Until  May  29  by 
Street  and  Highway  Committee  of  the 
Board  Trustees  of  Village  of  South  Orange 
for  constructing  storm  water  sewers  in 
Ridgewood  Road  and  Third  Street,  sani- 
tary sewer  in  Halsey  Place  and  In  Page 
Terrace. 

Brentwood,  Pa. — Until  June  1,  by  Bor- 
ough Sewer  Committe  (H.  G.  Benson, 
Chmn.)  for  constructing  sanitary  sewer 
system.  Douglas  &  McKnight,  1315  Union 
Bank  Building,  Pittsburgh,  Borough  En- 
gineers. 

Washington,  D.  C. — Until  May  31,  by 
Commissioners  D.  C,  for  constructing 
sewers. 

Shelby,  N.  C. — Reported  desired  until 
June  6  by  J.  T.  Gardner,  Mayor,  for  con- 
structing about  2  miles  of  sewers. 

McComb  City,  Miss. — Until  June  20,  by 
Board  of  Mayor  and  Selectmen,  for  con- 
structing a  sewer  system,  also  for  $90,000 
bonds  for  said  system. 

Johnson  City,  Tenn. — Reported  desired 
until  June  6,  for  6450  ft.  6  to  12-ln.  sew- 
ers, with  manholes,  etc.  P.  F.  McDonald, 
City  Engr. 

Alliance,  Ohio.— Until  June  6,  by  J.  H. 
McConnell,  Director  Public  Service,  for 
constructing  improvements  to  sewers,  R. 
Witithrop  Pratt.  Hippodrome. Bldg.,  Cleve- 
land, Engineer. 

Cleveland,  Ohio. — Reported  desired  until 
June  1,  by  Commissioner  Purchases  and 
Supplies  for  constructing  sewers  in  East 
117th  Street  and  seven  other  streets. 

Dayton,  Ohio. — Until  June  7,  by  J.  E. 
Barlow,  Director  Public  Service,  for  fur- 
nishing material  and  constructing  about 
4700  ft.  9-ft.  storm  sewer  and  appurte- 
nances, advertised  in  Engineering  Record. 
F.  O.  Eichelberger,  City  Engineer. 

Grayvllle.  III.— Until  May  29,  bv  Paul 
R.  Blood,  Public  Engineer,  Grayvllle,  for 
constructing  sanitary  sewer  svstem,  esti- 
mated cost  $20,769. 

Bedford,  Iowa. — Reported  desired  until 
June  5,  by  J.  Kessler  Jones,  City  Clk., 
for  constructing  vitr.  salt-glazed  sewers 
on   North  and  Dodge   Streets. 

Waverly,  Iowa. — Until  June  7,  by  H.  R. 
Vanderveer,  City  Clerk,  for  constructing 
sanitary  sewers. 

Neodesha,  Kan. — Until  June  5  (read- 
vertisement),  by  J.  J.  Carroll,  City  Clk., 
for  furnishing  material  and  constructlne 
intercepting  sewer  and  sewage  disposal 
works.  Black  &  Veatch,  Engrs.,  Inter- 
State  Bldg.,  Kansas  City.  J.  J.  Carroll, 
City    Clk 

Alnsworth,  Neb. — Until  June  9  (read- 
vertisement),  by  Fred  Jay,  City  Clerk,  for 
constructing  sewerage  system. 

Ralston,  Neb. — Reported  desired  until 
May  29  by  City  Clerk  for  constructing 
sewers  and  manholes.  Towl  Engineering 
Co.,  Engrs.,  Omaha. 

Bozeman,  Mont. — Until  June  1,  by  C.  A. 
Spieth,  City  Clerk,  for  constructing  outlet 
and  sanitary  sewers  involving  approxi- 
mately 20,000  lin.  ft.  8  to  20  in.  standard 
pipe,  together  with  trenching,  etc. 

Afton.  Okla.— Until  June  14,  by  Board 
Trustees  for  constructing  system  of  main 
and  lateral  sewers,  approximatelv  9075 
lln.  ft.  10,  12  and  15  in.  pipe.  21  manholes, 
1  flush  tank  sewage  purification  plant 
and  laterals,  16,846  lin.  ft.  8  and  10  In. 
pipe,  8  manholes,  17  lampholes,  7  flush 
tanks.  Cost  of  main  sewers,  $17,000:  lat- 
erals, $13,500.  Engineers,  Benham  Engi- 
neering Company,   Oklahoma,   Okla. 

Oakesdale,  Wash. — Reported  desired  un- 
til June  15  by  City  Clerk  for  constructing 
2%  miles  of  vitr.  pipe  sewer  and  tank  and 
filter  btds.  Estimated  cost  $18,000. 
Swayer  Bros.,  Engrs.,  Lindelle  Block, 
Spokane. 

St.  Catherines,  Ont.— Until  June  1,  by 
Chairman  Board  Works,  for  construct- 
ing sewers,  in  all  about  5140  ft.  54,  60 
and  72-in.  sewers,  with  manholes,  etc. 
W.    P.   Near,   City  Engr. 


PRICES  AND  LETTINGS. 
■klndicates  award  of  contract. 

Newark,  N.  J. — Lowest  bid  opened  May 
23  by  Passaic  Valley  Sewerage  Commis- 
sion for  constructing  a  portion  of  Sec- 
tion No.  4  of  the  outfall  sewerage  works, 
Including  bulkhead,  sludge  main  and 
flushing  Intake  on  Newark  Meadows  at 
Bay  Shore  reported  submitted  by  Arthur 
McMullen  Company,  149  Broadway,  New 
York,  at   $74,800. 


Quality 

First 

It   would   be   easy   to  fill  these  pages   with 
rumors  and  reports  of  $500  jobs.    To  fill  them 
with 

Quality  Items 

— items   that    are   verified — that    tell   of   work 
big  enough  to  tempt  men  to  a  new  locality — is 
difiicult.     By   means  of   its   widespread   news 
gathering  service  the  Engineering  Record  gets 
these  items  and  gets  them  first. 
That's  why  contractors  say  it  gives 

The  Best  Contracting  News  Service 

-^Newark,  Del. — Following  are  two  bids 
opened  May  8  by  Sewer  Commission  for 
constructing  sewer  extension  No.  2: 
Smith  &  Ruggles,  Baltimore,  Md.,  $9,859 
(awarded  contract),  and  L.  B.  Jacobs, 
Newark,    Del.,    $11,153.      Kastenhuber    & 

Chicago,  III. — Following  are  four  low- 
est bids  opened  May  18  by  Trustees  Sani- 
tary District,  for  constructing  Calumet 
Intercepting  Sewer  (a)  concrete  alter- 
nate, (b)  brick  and  concrete  alternate: 
Newman  &  Co.  (a)  $562,020,  (b)  $694,770; 
Nash  Bros,  (a)  $636,184,  (b)  $670,936;  U. 
S  Dredge  &  Dock  Co.  (a)  and  (bl  $640,- 
323;  T.  J.  Froschner  Contr.  Co.  (a)  $660,- 
364,    (b)    $693,228. 

■^-Austin,  Tex. — Following  are  official 
unit  figures  of  successful  bidder,  Texas 
Construction  Co.,  care  of  City  Clerk,  for 
Contract  I  of  Little  Shoal  sewerage  (bids 
opened  May  14  by  City  Clerk) :  238  ft.,  Sec- 
tion A,  1  ft.  6  in.  wall,  $7.60;  287  ft..  Sec-, 
tion  A,  2  ft.  6  in.  wall,  $8.36;  20  ft..  Section 
Ar,  2  ft.  6  in.  wall,  $8.85;  282  ft..  Sec- 
tion A,  2  ft.  8%  in.  wall,  $7.63;  20  ft..  Sec- 
tion Ar,  2  ft.  8%  in.  wall.  $8.12:  346  ft.. 
Section  A,  3  ft.  1%  in.  wall,  $9.05;  20  ft.. 
Section  Ar,  3  ft.  1%  in.  wall,  $9.55;  330  ft.. 
Section  A,  3  ft.  S%  in.  wall,  $9.30;  20  ft., 
Section  Ar,  3  ft.  3%  in.  wall,  $9.80;  290  ft., 
Section  A,  3  ft.  6  in.  wall,  $9.50;  80  ft., 
Section  Ar,  3  ft.  6  in.  wall.  $10.00;  289  ft.. 
Section  Ar,  3  ft.  8%  in.  wall.  $10.26;  351  ft.. 
Section  Br,  3  ft.  9%  in.  wall,  $8.40;  142  ft.. 
Section  Br,  4  ft.  0  in.  wall.  $9.00;  Eighth 
Street  bulkheads,  $88;  Twelfth  Street 
bulkheads,  $30;  2000  cu.  yd.  earth  excava- 
tion, 65  cts. ;  4000  cu.  yd.  rock  excavation, 
$1.48:  remove  400  cu.  yd.  stone  masonry 
wall,  75  cts. ;  remove  50  cu.  yd.  dry  ma- 
sonry wall,  75  cts.;  100  cu.  yd.  1:6  rubble 
concrete,  .ffi:  S  nipnholes  complete,  $30; 
10  18-In.  vitrified  slants,  $2;  24  24-in.  vit- 
rified slants.  $3.  Total,  $31,840.  Total  of 
next  three  lowest:  Dallas  Lime  &  Gravel 
Co.,  Dallas,  $32,474;  Rav  McDonald,  Aus- 
tin, $33,945;  J.  O.  Polhemus,  Austin,  $36,- 
259. 

•Contract  for  Contract  III.  including 
1040  ft..  60-in.  concrete  sewer.  2000  cu.  yd. 
earth  excavntion.  500  cu.  yd.  solid  rock, 
etc.,  awarded  William  Fuhrman,  at  $4,725. 

Contract  II.  including  401  ft..  Section  C, 
6-in.  wall;  70  ft..  Section  Cr,  6-in.  wall; 
443  ft.,  Section  C.  12-In.  wall;  68  ft..  Sec- 
tion C.  12-in.  wall:  68  ft..  Section  Cr,  12- 
in.  wall:  200  cu.  yd.  earth  and  600  cu.  yd. 
rock  excavation,  etc.,  reiected:  city  will 
do  the  work.     Lowest  bid  $5,941. 

London,  Ont. — Lowest  bids,  opened 
May  12  by  Public  Works  Committee  for 
constructing  storm  sewers  were  as  fol- 
lows: Contracts  No.  1  and  V,  Webster 
Construction  Company,  London  $3,974 
and  $5,987  respectively:  contract  11,  J.  H. 
McKnight  Construction  Company,  88  St. 
Davids  Road,  Toronto:  Contracts  TIT  and 
IV,  J.  H.  McLaughlin,  574  Somerset 
Street,  Ottawa.  $8,201  and  $5,751.  Lowest 
for  sewage  disposal  plant  submitted  by 
Arnot  Construction  Company.  Esplanade, 
Toronto,  at  $41,898.  Chipman  &  Power, 
Engineers.    Toronto. 


BRIDGES 


PROPOSED  WORK. 

Waterbury,  Conn.— Plans  being  pre- 
pared for  a  12-track  liridge  over  South 
Leonard  Street,  for  New  York,  New  Ha- 
ven &  Hartford  R.  R.  Co.  (Edw.  Gagel, 
Ch.   Engr.,  New  Haven,  Conn.). 

Poughkeepsle,  N,  Y.— State  Public  Ser- 
vice Commission,  Albany,  approved  plans 
for  steel  bridges  over  tracks  of  Central 
New  England  R.R.  (Edward  Gagel.  Ch. 
Engr.,  New  Haven,  Conn.)  at  North 
Street  and  North  Clinton  Street,  Pough- 
keepsle. Estimated  cost  $29,000.  State 
and  city  to  pay  each  $7,250.  Address  Clerk 
of  Public  Service  Commission. 

Washington,  D.  C. — President  signed  bill 
appropriating  $1,000,000  for  replacing 
aqueduct  bridge  acrcss  Potomac  Klver  at 
Georgetown.  Addrpos  Bridge  Engineer 
Commissioners,   D.   C. 


Harrlman,  Tenn. — Rome  County  will 
spend  $50,000  on  bridges.  Geo.  P.  Lind- 
say,  Co.  judge. 

Grand  Forks,  N.  D. — The  Northern 
Pacific  R.  R.  Co.  will  next  winter  rebuild 
bridge  over  Red  River  at  Grand  Forks. 
W.  L.  Darling,  Ch.  Engr.,  St.  Paul,  Minn. 

Miles  City,  Mont. — County  Commission- 
ers plan  constructing  steel  bridge  across 
Powder  River,  near  Miles  City,  costing 
$15,000,  and  four  bridges  across  Tongue 
River.     H.  E.  Pearnall,  County  Engineer. 

Kansas  City,  Mo. — See  "Sewerage  and 
Sewage   Disposal." 

Gainesville,  Tex. — Reported  a  bridge  is 
to  be  constructed  between  Gainesville  and 
Marietta.     Address  Mayor. 

Wichita  Falls,  Tex. — Election  to  be  held 
June  20  in  the  county  to  vote  $80,000  bonds 
for  bridge  Improvements.  Address  County 
Clerk. 

Kalama.  Wash. — County  Commissioners 
plan  constructing  two  steel  bridges,  one 
across  South  Toutle  River  and  the  other 
at  Coal  Bank  Rapids,  costing  about  $6,000 
each.     R.  C.  Westwick,  County  Engineer. 

Newport, -Wash. — U.  S.  Government  ap- 
proved construction  of  steel  bridge  across 
Coeur  d'Alene  River  near  here.  H.  A. 
Sewell,    County   Engineer. 

Los  Angeles,  Cal. — Homer  Hamlin,  City 
Engineer,  directed  to  prepare  plans  for  a 
concrete  bridge  to  be  constructed  over  Los 
Angeles  River  near  Ivanhoe  Station  to 
connect  Los  Angeles  wMth  Tropico:  cost 
about  $15,000. 

Chandler,  Ariz. — Reported  a  bridge  cost- 
ing $75,000  will  be  constructed  across  Gila 
River  by  U.  S.  Indian  Service.  A  diversion 
dam  is  to  be  constructed  later  at  a  cost  o1 
$125,000. 

Victoria,  B.  C. — Provincial  Government 
approved  plans  for  steel  bridge  to  be 
constructed  over  Pend  O'Reille  River  at 
Waneta.   Estimated  cost,  $15,000. 

BIDS    DESIRED. 

Salem.  N.  J. — Until  June  9  by  Board 
Chosen  Freeholders  (H.  P.  Gray,  Dir.)  for 
the  Penns  Neck  bridge  over  Salem  River, 
to  consist  of  new  draw  span,  together 
with  supporting  piers,  and  fenders  to  pro- 
tect the  same,  and  a  new  fixed  span  on 
southeast  end  of  said  bridge. 

Trenton,  N.  J. — Until  June  2,  by  Board 
Freeholders,  for  constructing  two  culvert 
bridges  over  streams  on  Cosswicks  Road, 
also  culverts  over  Tiber  Run,  also  separ- 
ate bids  for  a  stone  bridge  and  three  re- 
inforced concrete  culverts  over  streams 
on  River  Road.  Hcoewell  Township. 
Theodore  Tobish,  County  Engineer. 

Washington,  Pa. — Until  May  31,  by  T. 
J.  Underwood.  Count,v  Controller,  for 
constructing  Fry  Bridge,  in  Finleyville 
Roroiigh,  a  plate  girder  60  ft.  span  with 
concrete  abutments;  Van  Voorhis  Bridge, 
a  through  truss  86.5  ft.,  concrete  abut- 
ments, in  Fallowfield  Township;  Small- 
wood  Bridge,  a  66-ft.  reinforced  concrete 
arch,  in  East  Pike  Run,  Township;  to 
remove  Oiler  Bridge,  an  old  truss  bridge, 
and  re-erect  on  new  concrete  abutments, 
.and  construct  concrete  sidewalk  and  new 
hand  rail  on   McDonald   Station  Bridge. 

Brewton,  Ala, — By  Court  Commission- 
ers Escambia  County,  for  constructing  a 
100-ft.  low  truss  steel  bridge  20  ft.  wide, 
io-ton  capacity,  riveted  and  on  concrete 
foundations,  to  span  Burnt  Cork  Creek. 
Also  separate  bids  for  steel  span  alone. 
W.  E.  Rushing,  Judge  of  Probate,  Brew- 
ton. 

Canton.  Miss. — Until  June  6,  by  D.  C. 
McCool.  Clerk  Canton,  and  S.  L.  Griffin, 
Clerk  Yazoo  City,  for  constructing  a  steel 
bridge,  also  for  a  concrete  bridge  over 
Big  Black  River  at  Scott's  Ferry. 

Flora,  Miss. — Until  June  6,  Jointly  by  S. 
I.  Griffin,  Clk.  Yazoo  County,  Yazoo  City, 
and  D.  C.  McCool,  Clk.  Madison  County, 
Canton,  for  constructing  a  steel  or  con- 
crete bridge  across  the  Big  Black  River  at 
Scotts  Ferry,  near  Flora,  on  the  Y.  &  M. 
V.  R.R.  Alternate  bids  will  be  taken  on 
concrete  and  steel  construction.  Xavler 
A.  Kramer,  Consult.  Engr.,  Magnolia. 


Barbourvllle,  Ky. — Until  June  6,  by  Fis- 
cal Court,  for  constructing  a  bridge  over 
Culberland  River  at  Flat  Lick  to  consist 
of  two  160-ft.  spans  and  one  50-ft.  span, 
roadway  wooden  floor,  substructure  oi 
concrete.  Plans  may  be  had  by  writing  to 
George  G.  Fetter  &  Company,  Louisville, 
Ky. 

t-ondon,  Ky. — Until  June  8,  by  County 
Fiscal  Court  (J.  L.  Harrison,  Clk.),  for 
constructing  8  steel  bridges  and  2  small 
concrete  bridges. 

Cleveland,  Ohio.  —  Until  May  31  by 
County  Commissioners  tor  constructing 
bridges  and  culverts  on  Cleveland  ana 
Sandusky  roads  in  Dover  and  Rocky  River 
Townships;  length  2.09  miles.  Estimated 
cost  $3,816.  Separate  bids  same  place  for 
Improving  same  work  on  same  road,  3.47 
miles.  Estimated  cost,  $4,521.  Until  June 
3,  same  place  for  same  work,  same  road, 
length  1.87  miles.    Estimated  cost  $7,179. 

Youngstown,  Ohio.  —  Reported  desired 
until  May  31  by  Board  County  CommiB- 
sioners  (Frank  H.  Vogan,  Clk.)  for  con- 
structing concrete  bridge  at  Elm  Street, 
Poland  Township. 

Indiana. — By  County  Commissioners 
for  constructing  following  bridges: 

Until  June  6: 

Winamac,  constructing  four  bridges. 
W.   E.   Munchenberg,   Co.   Aud. 

Peru,  constructing  five  bridges.  F.  K. 
McElheny,  Co.  Aud. 

Bloomington,  constructing  nine  bridges, 
seven  of  them  on  Dixie  Highway.  W.  F. 
Kinser,  Co.  Aud. 

Rensselaer,  constructing  nine  steel 
bridges.     Jos.   P.   Hammond,   Co.   Aud. 

Cambridge,  III. — Until  June  2,  by  High- 
way Commissioner  of  Western  Township, 
for  constructing  three  reinforced  concrete 
highway  bridges  and  culverts,  total  con- 
crete 100  cu.  yd.  James  H.  Reed,  County 
Superintendent  of  Highways,   Cambridge, 

Illinois. — By  State  Highway  Commis- 
sion  for  constructing  bridges  as   follows: 

Until  June  1: 

Joliet,  Albers  Bridge,  24-ft.  span,  18- 
ft.  roadway,  reinforced  concrete  bridge, 
between  Rich  Township.  Cook  County, 
and  Monee  Township,  Will  County.  En- 
gineer's  estimate,    $940. 

Until  June  2; 

Clinton.  Cowell  Bridge,  reinforced  con- 
crete bridge.  Harp  Township.  Engineer's 
estimate,    $1,310. 

Clayton  Bridge,  reinforced  concrete,  12- 
ft.  span,  18-ft.  roadway,  Rutledge  Town- 
ship.  Engineer's  estimate,   $965. 

Until  June  3. 

Manito,  Wheeler  and  Goldsmith  bridges, 
reinforced  concrete  and  steel  witli  creo- 
sote wood  block  floors,  each  32-ft.  span, 
16-ft.  roadways.  Engineer's  estimate,  not 
including  back  fill  and  approach  grades, 
Wheeler,    $1,460,    and   Goldsmith,    $1,235. 

Until  June  20: 

Westfield,  Flenner  Bridge,  reinforced 
concrete,  24-ft.  span.  18-ft.  roadway,  in 
Hutton  Township.  Engineer's  estimate. 
$1,480. 

Madison,  Wis. — Reported  desired  until 
June  9,  by  City  Clerk,  for  constructing 
reinforced  concrete  arch  bridge  at  Rut- 
ledge  Street.  Estimated  cost  $9,000.  E. 
E.   Parker,  City  Engr. 

Adel,  Iowa. — Until  June  1,  by  County 
Auditor,  for  constructing  four  highway 
bridges.      ESigineer's   estimate,    $24,800. 

Duluth,  Minn. — Until  June  5,  by  O.  Hal- 
den,  Co.  Aud.,  for  constructmg  steel  or 
reinforced  concrete  bridge  over  Oster 
River,  on  Tischer  Road,  also  concrete  cul- 
vert, steel  bridge  over  Judicial  Ditch  No. 
3,  steel  or  reinforced  concrete  bridge  over 
Mudhen  River,  on  Morrison  Road,  etc., 
also  constructing  a  number  of  roads 
throughout    the    county. 

Little  Falls,  Minn. — Reported  desired 
until  June  6.  for  constructing  bridge  in 
Pierz  Township,  a  50-ft.  steel  truss  span, 
18  ft.  roadway,  reinforced  concrete  floors 
and  abutments.     B.  Y.  McNairy,  Co.  Aud, 

El  Dorado,  Kan. — Until  June  8,  by 
County  Clerk,  for  constructing  a  through 
girder  reinforced  concrete  bridge  on  Got- 
don  Road,  to  cost  $11,000.  C.  W.  Busklrk, 
Engineer,   El  Dorado. 

Bralnerd,  Neb. — Reported  desired  until 
June  6,  for  constructing  23  ft.  slab  or 
beam  span  bridge  on  reinforced  concrete 
abutment  over  Sand  Creek.  C.  W.  Mah- 
lum,  Co.  Aud. 

Hettinger,  N.  D. — Reported  desired  until 

June  5  by  Walter  F.   Kelly,  Co.  Aud.,  for 
constructing  7  bridges. 

Madison,  S.  D. — Reported  desired  until 
June  6  by  M.  E.  McGiilivary,  Co.  Aud.,  for 
10  concrete  bridges  and  abutments  for 
one  steel  bridge. 

Woonsocket,  S.  D. — Reported  desired 
until  June  6,  for  furnishing  material  and 
constructing  bridges  as  follows:  20  ft. 
span  steel  bridge,  16  ft.  roadway,  cement 
floor  and  abutments;  steel  bridge  30  ft. 
span,  16  ft.  roadway,  cement  floor  and 
abutments;  steel  bridge  80  ft.  span,  16  ft, 
roadway,  tubular  piers,  etc.  C.  B.  Jacob- 
son,  Co.  Aud. 

JUexIngton,  Mo. — Reported  desired  until 
May  29,  by  Geo.  W.  Bates,  Co.  Clk.,  for 
constructing  one  concrete  slab  bridge,  5 
steel  bridges,  2  concrete  giroer  bridges. 
13  culverts,  etc.  Hugh  C.  Rogers,  C3o. 
Engr. 

Houston,  Tex.— Until  May  29,  by  H.  L. 
Washburn,     Co.     Aud.,     for     constructing 
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draw  or  ttft  bridc«  on   Harrisburg   Road 
acroa*  Brajra  Bayou.     W.  N.  Thacher,  Co. 


Jowaa.  Okla.— Cntll  June  S,  by  W.  T. 
Kaya.  County  C1«rk.  Oklahoma  City,  (or 
Goaatractlnc  11  ste«l  bridcaa. 


Muakomw,     Okla. — Until     June     S. 
uaty    Cler' 


by 


County  ^erk.  (or  constructing  culverta 
and  brMcaa  located  on  State  Road  in 
" — ■ County.    Probable   cost   $4.00«. 


r,  Okla.— UntU  June  5  (read- 
Tcrtlaamaot),  by  W.  F.  Kaya.  County 
Clerk,  (or  ooostmcttng  8  steel  and  one 
OQQcrata  brMge. 

Funarten.  Cat.— Reported  desired  until 
May  U.  by  City  Trusteea.  (or  construct- 
iac  a  bridge  on  Dnk>ii  Avanue  S4  (t.  Ions 
and  X*  (t.  wide,  concrete  abutmenu  and 
timber  suparstnictnre.  .  Alternate  bids 
deatred  (or  work,  and  (or  (urniabing  ma- 
tariaL     Coat  $1,000.     W.  J.  Renabaw,  City 


Modesto,  Cal.— Following  are  (our  low- 
est bids  o|>ened  May  9  by  Board  o(  Super- 
visors (or  constructing  a  rein(orcea  con- 
crete bridge.  14  spans  35  (t  wide,  across 
Toylura  Toulumne  River  at  south  bouncl- 
ary  o(  Modesto:  C.  E.  Cotton,  J112.397; 
Howard  S.  Williams.  $115,760:  Manning 
Bros.,  $118,900,  and  Ernest  Green,  Mo- 
desto,  $119,42$.     See   "Bids  Desired. 

Orofino,  Idalio. — Security  Bridge  Co., 
Lewiston.  submitted  lowest  bids  to 
County  Commissioners  at  $19,485  (or 
wagon  bridge  across  Clearwater  River  at 
Ahsahka. 

♦Toronto,  Ont.— Contract  (or  construct- 
ing concrete  bridge  at  Strachan  Avenue 
awarded  to  C.  J.  Townsend,  79  Spadma 
Avenue,  Toronto. 


Modaato,  Cal.— UnUl  June  II  (readver- 
tlaemeat).  by  Board  o(  Superviaora  Mo- 
desto, (or  constructing  a  reinforced  con- 
crete bridge.  14  spaas.  35  (t.  wide,  across 
Toylum  Tuolumne  River  at  south  boun- 
dary of  Modesto. 

PRICES   AND    LETTINCM, 
Irlndieatt*  otoard  o/  contract. 


PAVING  AND  ROADS 


AMasaachusatts.  —  Contract  (or  con- 
structing concrete  bridge  on  State  High- 
way in  Clarksburg  (bios  opened  May  16), 
awarded  by  Massachusetts  Highway  Com- 
mlailiiii.  Boston,  to  G.  Fenillo,  Boston,  at 

t*.4n. 

♦Providence,  R.  I. — Contract  (or  con- 
structing Whipple  Bridge.  220  (I.  long, 
n  (t.  wide.  :0  (t.  above  stream,  three 
span  reinforced  concrete,  awarded  by 
State  Board  o(  Public  Works  to  McKln- 
noo  Construction  Co..  70  Water  Street, 
Baat  Providence,  at  $M,C9$.  Next  three 
lowest:  Bowman  Broa..  Providence.  $31.- 
nt:  Rennell  Construction  Co.,  Produce 
EKdiaBge.  New  York,  N.  T.,  $32,900:  and 
Hyaea  Construction  Co.,  Walea,  Maaa., 
«n.«12.      (Bids  opened  May  17.) 

♦Bridgeport,  Conn. — Contract  awarded 
by  Board  u{  Contract  and  Supply  (or  con- 
structing Grand  Street  and  Bast  Wash- 
ington Avenue  bridges  over  Pe<]uonnock 
River  to  Rdward  Oe  Voe  Tompkins,  17  E. 
Thirty-eighth  Street,  New  York,  N.  T.,  at 
$3SI.11». 

♦Thompsonvllle,  Conn. — S.  A.  Sibley  o( 
New  Hsven  secured  contract  (or  con- 
stmcting  a  concrete  bridge  In  Thompson- 
vine  at  $4,930. 

♦Heuvelton,  N.  Y.^^Jontract  (or  con- 
structing bridge  over  Oawesatchie  River 
(bids  opened  May  1(  by  N.  Wells.  Town 
Clerk)  awarded  Mecca  Construction  Com- 
pany. Inc.,  Ogdensburg,  at  $32.5(2.  Engi- 
neers. Concrete  Steel  Engineering  Com- 
pany.  Park  Row  Bldg..  Nevt  York,  N.  Y. 

♦Philadelphia,  Pa. — Contract  awarded 
May  17  by  George  E.  Datesman,  Director 
Dept.  Public  Works,  (or  constructing 
steel  and  concrete  bridges  at  Island  Ave- 
nue under  tracks  of  P.  B.  *  W.  R.  R. 
to  William  P.  Mahoney,  Harrison  Block, 
at    $$4,000.      (Bids   oi>ened   April   27.) 

♦Blue  Lake  Sprlnss,  Ky. — Contract  (or 
constructing  bridge  over  Licking  River 
(bids  opened  May  17  by  John  F.  Sugg. 
Clerk  County)  awarded  VIncennes  Bridge 
Company,  VIncennes.  Ind.,  for  super- 
structure, at  $9.$10.  and  to  Butler-Tyler 
Company.  L«uisvllle,  for  substructure,  at 

♦Tarre  Haute,  lnd.^Contract  awarded 
by  Coonty  Commlaaioners  foi  conatruct- 
Inc  bridge  to  C.  EHmer  Oarraid.  Bloom- 
ingdalc,  at  $20.»45. 

Peoria,  III. — Following  bids  opened  by 
city  for  construction  o(  rein(orced  con- 
crete viaduct  over  tracks  ot  C.  B.  Sl  Q.. 
C.  tt  N.  W.  and  M.  *  St.  L..  railroaoa. 
Widen  Co..  Mankato.  Minn.,  $108,000:  J. 
J.  Jobst.  Peoria.  $11S,M1:  Bates  *  Rogers 
Co..  Chicago,  $110,000,  and  John  T.  Wal- 
bri^e  Engineering  Co.,  Chicago,  $12G,700. 

♦Contract  (or  the  above  bridge  reported 
awarded    to   WIdell   Co.,    Mankato,    Minn. 

♦Superior,  Wla — Contract  awarded  by 
Great  Northern  Ry.  Co.  for  reconstructing 
Twenty-flrst  Street  viaduct  to  Peppard  A 
Fulton.   Minneapolis,  Minn.,  at  $50,000. 

♦IMorrls,  Minn. — Contract  (or  construct- 
ing bridge  No.  2145  (bids  opened  May 
13  by  C.  R.  WoUthan,  County  Auditor) 
awanled  Morris  Ck>nstruction  Company, 
Morris,  at  $S,I»0.' 

♦Blllinos.  Mont.  —  Reported  contract 
awarded  by  County  Commissioners  for 
coostmcting  two  bridges,  one  over  Clear- 
water River  and  other  over  Ford  Creek, 
to  Security  Bridge  Co.,  Billings,  at  $23,000. 
Arthur  Boyer,  Cotinty  Engineer. 

♦Olympla,  Wash. — Reported  contract 
awanud  by  County  Commissioners,  for 
oonatmcting  steel  bridge  over  Des  (Hiutes 
Hirer  at  (^Ilins  PL,  south  of  Olympla,  on 
Paciflc  Highway,  to  Coast  Bridge  Com- 
pany,  Portland.  Ore.,  at  $11,500. 

♦Astoria,  Ore.— 0>ntract  (or  construct- 
ing reln(orced  concrete  viaducts  on 
EteTcnth,  Commercial  and  Duane  Streets 
awarded  Washington  Paving  Company,  U 
C.  Smith  Bldg.,  at  $147.72»:  contract  (or 
paving  three  streets  awarded  William  OI- 
lar  of  the  Western  Paving  Company  o( 
Astoria,  at  $14,000  (or  bitullthlc.  OU( 
Anderson.  City  Auditor. 


PROPOSED  WORK, 

Boston,  Mass. — Governor  signed  bill  ap- 
propriating $10,000  (or  repairing  road  be- 
tween Pelham  HiU  and  Amherst  line. 

Fitchburg,  Mass. — City  Council  plans 
spending  loZ.OOO  (or  macadamizing  a  num- 
ber o(  streeu.    Address  City  Clerk. 

Southington.  Conn. — The  State  High- 
way Commission,  Hart(ord,  will  lay  a  per- 
manent pavement  18  (t.  wide  through 
center  of  town;  cost  about  $30,000. 

Dunkirk,  N.  Y. — Councllmen  plan  im- 
proving a  number  of  streets,  costing 
about  $;50,000.   Address  City  Clerk. 

Norwich,  N.  Y. — Common  Council  voted 
to  pave  Rexford  Street  at  cost  o(  $11,000. 

Audubon,  N.  J. — Borough  Council  will 
spend  about  $100,000  on  street  paving,  in- 
cluding Merchant,  Oakland.  Virginia, 
Maple  and  other  streets. 

Collingswood,  N.  J. — Election  to  be  held 
June  20  to  vote  $140,000  bonds  for  street 
paving.     Address  City  Clerk. 

Elizabeth,  N.  J. — Reported  City  will  re- 
pair St.  George  Avenue  at  a  cost  o( 
$10,000;  Westfleld  Avenue  at  a  cost  of 
$31,000. 

Hoboken,  N.  J. — City  Commissioners 
will  issue  $205,000  bonds  (or  street  Im- 
provements. Daniel  A.  Haggerty,  City 
Clerk. 

Keyport,  N.  J.— The  State  Highway 
Commission  at  Trenton  will  me^ke  a  sur- 
vey o(  boulevard  between  Atlantic  High- 
lands and  Keyport  and  construct  the 
(Jcean  Boulevard. 

Newark,  N.  J. — Board  o(  Chosen  Free- 
holders sold  $60,000  road  bonds. 

Orange,  N.  J.— City  Commissioners  de- 
cided on  wood  block  pavement  (or  Main 
Street.     Probable  cost  $80,000. 

Paterson,  N.  J. — Surveys  (or  construct- 
ing 19  roads  have  been  made  by  County 
Engineer;   cost  about   $180,000. 

Pennsylvania. — All  bids  opened  May  15 
by  State  Highway  Department.  Harrls- 
burg.  for  construction  of  Section  4  In 
Birmingham  Township.  Delaware  County, 
and  Section  5,  Pennsbury  and  Kennett 
Townships,  Chester  County,  rejected  as 
being  too  high;  also  bids  on  state  aid 
applications  opened  same  time  for  one  In 
Nether  Providence  Township,  Delaware 
County,  and  one  In  Whitemarsh  Town- 
ship, Montgomery  County.  New  bids  to 
be  asked  very  soon,  with  some  additional 
work  on  State  Highway  Route  No.  131, 
and  some  other  construction. 

Steelton,  Pa. — Citizens  May  16  voted 
$55,000  bonds  (or  paving.  William  E. 
Callogban,  Engineer,  Steelton:  E.  C. 
Henderson,    Chmn.    Highway    Committee. 

West  Alexander,  Pa. — It  Is  proposed  to 
pave  about  12,000  sq.  yd.,  probably  with 
brick.  Appropriation  available  $15,000.  J. 
W.   Crimes,   CHerk  of  Council. 

West  Union,  W.  Va.— Special  Road  Im- 
provements bonds  Grant  DIst.,  Doddridge 
County,  will  be  sold  June  20  by  County 
Court    (Hiram   Hutson,   Clk.). 

Bryson  City,  N.  C. — Swain  Road  DIst. 
bonds  for  $100,000  will  bo  sold  June  1  by 
Frank  E.  Fry.  City  Secy. 

Amerlcut,  Ga.— City  Council  sold  $30,000 
street  Improvement  bonds.  Address  City 
Clerk. 

Qeorgta. — About    $90,387    will    be   appro- 

firlated  by  the  State  for  Improving  roads 
n  various  counties.  Address  State  High- 
way Department,  Nashville. 

Bonlfay,  Fla. — cTtlzena  o(  Noma  Dis- 
trict voted  $50,000  bonds  (or  constructing 
about  100  miles  o(  hard  roads.  Address 
Clerk  o(  Noma  District,  BonKay. 

Scbring,  Fla. — ^Paving  bonds  (or  $50,000 
will  be  sold  June  20  by  H.  C.  Brown,  the 
Mayor  and  Town  Council. 

Jennings,  La. — Jefferson  Davis  Parish 
sold  $500,000  highway  bonds,  pending  re- 
sult of  election  to  be  held  May  29.  Ad- 
dress Clerk  Parish. 

Alexandria,  La. — Good  Roads  bond 
Issue  (or  Districts  6  and  10  voted  May 
17.  Approximate  cost  $110,000.  Address 
President   Police   Jury. 


Colfax,  La.— About  12  miles  of  good 
roads  to  be  built-in  Grant  Parish.  Ad- 
dress Dr.   W.    R.   Bufflngton,   Colfax. 

Mansfield,  La.-DeSoto  Parish  voted 
$250,000  bonds  (or  good  roads.  Address 
President   Police  Jury. 

Hollv  Springs,  Miss.— Holly  Springs 
win  spend  $10,000  in  concrete  Pavement 
on  the^SquaJe."  Horace  H.  Hull.  MfnjP^'^' 
Supervising  Engr.     Albert  Herr.  Mayo^ 

District  No.  1.  Marshall  County,  will 
sell  Ijonds  of  $200,000  for  building  concrete 
roads.  Horace  H.  Hull,  Memphis.  Tenn  , 
Supervising  Engr.  C.  T  Ames  Chmn. 
Board   Commissioners,  Holly  Springs. 

Benton.  Tenn.— County  Con^missloners 
S^v,^n^g«"c^ou?.??'^o^irn.  «?lU^rn: 
Co.   Judge,   Benton. 

Bristol,  Tenn.— City  Commissioners  con- 
templates improving  several  streets  with 
concrete. 

Lawrenceburg,  Tenn.— Lawrence  Coun- 
ty will  spend  over  $300,000  in  Improving 
county  roads.     E.  E.  McNeely,  Co.  Judge. 

Burlington,  Ky.— Citizens  voted  $200,000 
road  bonds.     Address  County  Clerk. 

Owensboro,  Ky.— County  Commission- 
ers sold  $600,000  road  and  bridge  bonds. 
Address  County  Clerk. 

Ptnevllle,  Ky.— Citizens  voted  $150,000 
road  bonds.     Address  County  Clerk. 

Chardon,  Ohio.— Highway  Improvement 
bonds  (or  $35,000  will  be  sold  June  6  by 
County  Commissioners  (Peter  Small, 
Chmn.). 

Cincinnati,  Ohio.— City  of  Norwood  re- 
quested County  Commissioners  to  co- 
operate In  improving  portion  of  Mont- 
gomery Pike  through  Norwood  with 
granite  paving.  Norwood  offers  to  pay 
two-lhirds  of  the  estimated  cost  of  $90,- 
000  if  the  county  will  pay  the  remainder 
Matter  taken  under  advisement  pending 
a  report  from  Wm.  Been,  County  Sur- 
veyor. ,         ^  , 

City  Council  will  soon  take  steps  (or 
the  Improvement  of  Central  Avenue 
(estimated  hv  city  engineer  to  cost  $178,- 
000.  with  wood  block  and  granite),  and 
for  raising  and  paving  Eastern  Avenue 
(estimated  by  citv  engineer,  paving  with 
granite,  at  $548,000).  These  are  first  im- 
provements to  he  made  with  the  recently 
authorized  $1,638,050  street  improvement 
bonds  authorized  at  recent  election. 

Contract  soon  to  be  let  by  County  Com- 
missioners for  improving  Wolfangle 
Road,  estimated  by  County  Engineer  to 
cost   $17,000. 

County  Commissioners  authorized  plans 
and  specifications  prepared  for  construct- 
ing a  road  connecting  the  Hopewell  and 
Symmestown  Roads  near  Brecon. 

City  Engineer  Frank  S.  Krug  sub- 
mitted to  Cltv  Council  anproxlmate  esti- 
mate of  $52,934  as  cost  of  imoroving  El- 
beron  Avenue  from  Bassett  Road  to  Price 
Avenue  with  granite:  also  approximate 
estimate  of  $9,053  as  the  cost  of  improv- 
ing Larch  Avenue  from  Hamilton  to  Bel- 
mont Avenues  with  h'tnminous  mac- 
adam. 

Cleveland,  Ohio. — City  Council  plans  im- 
proving Buckley  Boulevard;  probable  cost 
$20,000.    Address  City  Clk. 


Defiance.  Ohio. — County  Commissioners 
sold  $10,300  road  bonds.  Address  County 
Clerk. 

Jefferson.  Ohio. — County  Commission- 
ers sold  $54,000  road  bonds.  Address 
County   Clerk. 

Port  Clinton,  Ohio. — Road  bonds  for 
tRR.OOO  will  h"  sold  May  29  by  Ottawa 
County  Commissioners. 

Youngstown.  Ohio. — County  Commis- 
sioners sold  $34.0nn  road  bonds.  Address 
County  Clerk, 

ZanesvlHe,  Ohio. — It  Is  proposed  to  pave 
streets  .and  con.'itruct  sewers  at  a  cost  of 
$44,000.  bonds  for  which  were  voted  April 
25.    W.  W.  Roach,  Director  Public  Service. 

South  Bend,  Ind. — Rond  Improvements 
bonds  amounting  to  $36,400  have  been 
sold.   Address  County  Clerk. 

Terre  Haute,  Ind. — County  Commission- 
ers approved  bond  issue  of  $46,210  for  con- 
structing highways  In  Fayette,  Nevins 
nnd  Sugar  Creek  Townships.  Address 
County  CHerk. 

Lake  Odessa,  Mich. — Contract  soon  to 
he  let  for  paving  with  brick  three  blocks 
on  Fourth  Avenue  at  a  cost  of  $18,000 
R.  H.  Christ,  Engineer,  Grand  Rapids: 
E.  F.   Bradley,  Village  Clerk. 

Des  Moines,  Iowa. — Plans  being  pre- 
jnred  for  about  10  miles  of  sheet  asphalt, 
asphaltlc  concrete,  bitullthlc  brick  and 
concrete  pavement.  Horp  ^s  Susong,  City 
Clerk. 

Grand  Forks,  N,  D.— Contract  will  soon 
be  let  for  paving  Belmont  and  Vernon 
Avenues  from  Eighth  Avenue  to  city 
limits.  Estimated  cost  $43,719.  Address 
City  Auditor. 

Butte,  Mont.— J.  J.  Armstrong,  City 
Engineer,  completed  plans  for  paving 
portion  of  Main  Street  Boulevard.  Esti- 
mated cost,  $375,000. 

Helena,  Mont. — City  Council  plans  pav- 
ing Sixth  Avenue,  Lawrence  and  Park 
Streets;  probable  cost,  $21,000. 


Great  Falls,  Mont. — Plans  being  pre- 
pared by  City  Council  for  paving  twenty 
blocks,  installing  two  miles  of  water 
mains  and  sewer  in  a  number  of  streets. 

Stuttgart,  Ark. — Paving  bonds  (or  $35,- 
000  will  be  sold  May  25,  by  Commission- 
ers Street  Improvement  Dist.  No.  3  (J. 
L.   Hagler,  Secy.). 

Texarkana,  Ark. — Paving  bonds  for 
$150,000  have  been  sold.     Address  Mayor. 

Chandler,  Tex. — Citizens  May  16  voted 
$60  000  bonds  (or  road  construction  work 
in  the  county.     Address  County  Judge. 

Cisco,  Tex. — Election  to  be  held  June  6 
to  vote  $60,000  bonds  for  road  improve- 
ments.    Address  Mayor. 

Ennis,  Tex. — Election  to  be  held  June  17 
to  vote  $75,000  bonds  (or  road  improve- 
ments.    Address  Mayor. 

HIgglns,  Tex. — Citizens  May  14  voted 
$75  000  bonds  (or  road  improvements.  W. 
H.  Sewell,  County  Judge;  P.  O.  Boyd, 
County   Clerk. 

Houston,  Tex. — Property  owners  have 
petitioned  (or  the  extending  of  Montrose 
Boulevard  from  San  Antonio  and  Aransas 
Pass  Ry.  to  entrance  of  Hermann  Park,  a 
distance  of  3500  ft.,  and  90  ft.  wide. 

County  Commissioners  voted  $75,000 
bonds  (or  improvements  to  roads,  bridges 
and  ferries  in  Precinct  No.  2. 

Kountze,  Tex. — Citizens  voted  $224,000 
bonds  for  road  improvements  in  Road 
Dist.  No.  3.  Hardin  County.  Address 
County  Clerk. 

Mount  Vernon,  Tex,— Citizens  will  vote 
June  16  on  $75,000  bond  issue  (or  good 
roads  in  Road  District  No.  1.  Address 
County  Clerk. 

Schulenburg,  Tex, — ^About  6  miles  of 
streets  to  be  paved.     Address  Mayor. 

Aberdeen,     Wash.  —  Board     of  Public 

Works    plans    paving    14    blocks    of  Hume 

Street   and    several   other   streets.  L.    D. 
Kelsey,  City  Engineer. 

North  Yakima,  Wash,  —  City  Council 
passed  resolution  to  pave  North  ,Slxth 
Street  and  South  First  Avenue,  including 
12,000  yd.  paving,  walks,  curbs,  etc.  R.  V. 
Hooper.  City  Clerk. 

Paving  of  Lincoln  and  East  Yakima 
Avenues,  Race  and  Adams  Streets,  is  un- 
der consideration  by  City  Council.  N.  A. 
Gilman,  City  Engineer. 

Seattle,  Wash. — A,  H.  Dimock,  City  En- 
gineer, filed  plans  with  Board  of  Public 
Works  (or  paving  i?"ourteenth  Street,  at 
$11,000;  Alkl  Avenue,  $30,000,  and  paving 
and  sidewalks  on  Fifth  Street,  $100,000. 
C.  B,  Bagley,  Secy.  Bd.  Pub.  Works. 

Reported  County  Commissioners  (By- 
ron Phelps,  Clerk)  pas.sed  resolutions  for 
Improving  4.3  miles  Renton-Kenneydale 
Road.  A.  P.  Denton,  County  Engineer, 
will  prepare  plans. 

Independence,  Ore. — County  Commis- 
sioners plan  straightening  Main  Street 
and  constructing  2  or  3  miles  of  hard 
surface  road,  costing  $10,000.  C,  R.  Can- 
field,    County    Engineer. 

Marshfield,  Ore.  —  Reported  about  10 
blocks  on  Central  Avenue  are  to  be  paved 
and  new  sewers  laid  in  Front  and  Fifth 
Streets.     Address  City  Clerk, 

Anaheim,  Cal.— City  Council  is  report- 
ed to  have  rescinded  contract  recently 
awarded  for  approximately  491,310  sq.  ft. 
concrete  base  and  asphaltlc  surface  pave- 
ment on  Broadway  and  will  ask  new  bids,  . 
to  be  opened  probably  June  20. 

Hanford,  Cal.— City  Trustees  approved 
plans  for  paving  5  miles  with  asphaltic 
concrete,  including  storm  sewer  system. 
Probable  cost   $200,000, 

Phoenix,  Ariz.— City  Commission  voted 
to  pave  8  blocks  on  North  Fourth  Street. 

Blackfoot,  Idaho. — Citizens  May  9  voted 
$22,000  bonds  for  improving  streets  in 
District  No.  18.  James  Young,  Engineer, 
Blackfoot. 

Idaho  Falls,  Idaho. — Contract  will  soon 
be  let  (or  paving  with  bitullthlc  Ridge 
Avenue,  and  with  concrete  Elm  Street. 
Address  City  Clerk. 

Moscow,  Idaho. — Contract  will  soon  be 
let  by  City  Council  for  paving  roadway 
on  Eighth  Street  bridge  and  for  con- 
struction of  bridge  on  Eighth  Street.  Ad- 
dress  City    Clerk. 

BIDS    DESIRED. 

Massachusetts.— Until  May  31,  by  Mas- 
sachusetts Highway  Commission,  Boston, 
for  surfacing  about.  5100  ft.  of  State  high- 
way in  town  of  Great  Barrington. 

Northampton,  Mass.— Until  May  29,  by 
Committee  on  Highways  (W,  P.  Latham, 
Supt.).    for  a  10-ton   steam   roller. 

Wellington,  Mass.— Until  May  29,  by 
Committee  on  Highways  for  a  15-ton 
steam  roller,  W.  P.  Lathan,  Superin- 
tendent of  Streets, 

Dolgevllle,  N.  Y, — Until  June  17,  by 
Board  Village  Trustees,  for  furnishing 
material  and  Improving  Faville  Avenue 
and  State  Street  with  bituminous  mac- 
adam, rolled  stone  base  and  concrete  base, 
and  Bermudez  asphalt  with  rolled  stone 
base  and  concrete  base,  advertised  In 
Engineering  Record.  S,  J.  Neff,  Engineer, 
Dolgevllle;    E.    H.    Bacon,    Village    Clerk. 

Elmlra,  N.  Y. — Until  June  5,  by  Louis 
C.  Andrews,  Citv  Clerk,  (or  paving,  ad- 
vertised In  the  Engineering  Record. 
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Mllburn,  N.  J.— Until  June  12,  by  Town- 
ship Committee  (William  Byrd,  Chmn.), 
at  Town  Hall,  for  grading,  guttering  and 
paving  portions  of  Highland  Avenue,  Ho- 
bart  Avenue  and  Brantwood  Drive. 

Newark,  N.  J.— Until  June  1,  by  Board 
Streets  and  Water  Comrs.  (Morris  R. 
Sherrerd,  Ch.  Engr.),  for  paving  portions 
ot  Halsted,  Clift,  Foster  and  other  streets, 
in  all  about  21,750  sq.  yd.  asphalt,  with 
curbing,  etc.  Separate  bids  same  time  and 
place  for  paving  portions  of  Willoughby 
and  Tyler  Streets,  in  all  about  6180  sq. 
yd.  bitulithic  pavement. 

Paterson,  N.  J. — Until  June  6,  by  Board 
Public  Works,  for  constructing  brick  wall 
around  city  yard  at  Torke  Avenue  and 
Harrison  Street,  also  paving  portions  of 
Main,  Spruce  and  Market  Streets  and 
constructing  sewers  in  Paxton  Street, 
Delaware  and  Dundee  Avenues  and  other 

Until  June  6,  by  Board  Public  Works, 
at  office  of  Colin  McLean,  Street  Comr., 
for  furnishing  and  applying  road  oil  on 
macadam  streets  of  city. 

Union,  N.  J. — Until  June  5,  by  Board 
of  Council,  for  repaving  Hudson  Ave- 
nue, Lewis  Street  and  Hudson  Boule- 
vard and  other  streets  with  asphalt  block 
or  bituminous  concrete  on  a  5-in.  concrete 
foundation.     Emil  Bautz,  Town  Clerk. 

West  Hoboken,  N.  J.— Until  May  31,  by 
Town  Council,  for  repairing  all  brick 
pavements  in  the  town.  August  L.  Wach- 
lin.  Town  Clerk. 

Carbondale,  Pa. — Until  May  29  by  City 
for  about  $150,000  worth  of  brick  paving. 
H.  G.   Likeley,  City  Clerk. 

Corny,  Pa.— Until  May  31,  by  City,  for 
grading,  curbing  and  paving  with  brick 
portions  of  Pleasant  Street,  Spring  Street, 
First  Avenue  and  other  streets,  in  all 
about  6720  sq.  yds.  paving;  also  for  con- 
structing sanitary  sewers  in  West  Wayne 
Street.     Nevin  R.  Dickson,  City  Engineer. 

New  Wilmington,  Pa.  until  June  6,  by 
Borough  (Wm.  McElwee,  Secy.),  for  pav- 
ing 11  sections  of  street.  In  all  about  21,- 
900  sq.  yd.  brick  pavement.  14,a00  lin.  ft. 
curbing,  etc.  Thos.  A.  Gilkey,  Engr., 
Mercantile   Bldg.,   Newcastle. 

Pennsylvania. — Until  June  16,  by  State 
Highway  Department,  Harrisburg,  for 
paving,  advertised  in  Engineering  Record. 

Wilkes. Barre,  Pa. — Until  May  31,  by  F. 
R.  Hendershot,  Controller,  for  construct- 
ing and  resurfacing  county  highway  lead- 
ing from  Hillside  to  Huntley,  a  distance 
of  3.2  miles. 

Georgetown,  Del. — Until  June  6  by  Mor- 
gan T.  Gun.  County  Road  Engineer,  for 
resurfacing  Georgetown -Laurel  Road,  ad- 
vertised  in  Engineering  Record. 

Wilmington,  Del.— Until  May  31,  by 
Board  Directors  Street  and  Sewer  Depart- 
ments (Henry  C.  Taylor,  Secy.),  for  grad- 
ing and  excavating  streets,  in  all  about 
50,000  sq.  yd. J  constructing  concrete  foun- 
dations, pavmg  with  sheet  asphalt,  as- 
phaltic  concrete,  bitulithic,  vitr,  block 
brick  gutters,  etc. 

Cumberland,  Md. — Until  June  3,  by 
Mayor  and  City  Council,  for  street  im- 
provements, advertised  in  Engineering 
Record. 

New  Martinsville,  W.  Va.— Until  June 
29  by  County  Court  at  New  Martinsville 
for  coiistrufting  approximately  15  miles 
of  improved  roads  in  Church  District, 
Wetzel  County,  advertised  in  Engineering 
Record.  J.  Russell  Wilson,  Engineer, 
First  National  Bank  Building,  Manning- 
ton,   W.    Va.     S.    Myers,    County   Clerk. 

Shelby,  N.  C— Until  June  6,  by  J.  T. 
Gardner,  Mayor  and  Board  Aldermen,  at 
office  of  Geo.  P.  Webb,  Town  Clk.,  for 
paving  certain  streets,  in  all  about  26,- 
232  sq.  yd.  brick  pavement,  4949  lin.  ft. 
curb,  catch  basin,  manholes,  etc.  The  J. 
B.  McCrary,  Co.  Engineers,  National  Bank 
Bldg.,  Atlanta,  Ga. 

Sanford,  Fla.— Until  June  10,  by  the 
County  Commissioners  (E.  A.  Douglas, 
Clk.)  for  grading  and  paving  with  brick 
the  following  highways:  Robin.son  Springs 
37.120  sq.  yd.  Oviedo,  .iunction  with  pres- 
ent brick  roadway  in  Township  20,  47,S92 
sq,  yd.  Sanford,  Geneva,  25.465  gq.  yd. 
Sanford,  Wekiva  River  17.725  sq.  yd. 
streets  within  corporation  limit  9075  sq. 
yd.,  bridges,  curbs,  etc.  G.  R.  Ramsey, 
Highway  Engr.  People  National  Bank 
Bldg.,    Orlando. 

Sebrlng,  Fla.— Until  June  21,  by  H.  C. 
Brown,  Mayor  and  Town  Council,  for 
furnishing  material  and  constructing  ap- 
proximately 48,000  sq.  yd.  street  paving 
ij'sphalt.  concrete  and  sheet  asphalt),  with 
all  necessary  gutters,  drains,  etc.  H.  S. 
Judson.  Engineering  Co..  Engrs.,  Savan- 
nah,  Ga.,   and   Bartow,   Fla. 

Mobile,  Ala.— Until  July  1,  by  Board  of 
Revenue  and  Road  Commissioners  of  Mo- 
bile County,  at  Mobile,  for  constructing 
the  Delta  Highway  lying  within  Mobile 
County. 

Vernon,  Ala. — Until  June  21,  by  County 
Commissioners,  for  grading,  draining  and 
graveling  Sulligent  and  Detroit  Road  and 
11  miles  Vernon  and  Columbus.  Miss., 
Road.  W.  S.  Keller,  State  Highway  En- 
gineer,   Montgomery. 

New  Orleans,  Ua.— Until  June  12,  by 
Highway  Dept.  of  the  Board  State  Engi- 
neers, New  Orleans  Court  Bldg.,  for  con- 
structing G5  miles  gravel  road  in  De  Soto 


Parish  and  about  12  miles  of  earth  in 
Grant  Parish.  W.  E.  Atkinson,  State 
Highway   Engr. 

Charleston,  Miss. — Reported  desired  un- 
til June  21  by  Board  Supervisors  Talla- 
liatchie  County,  for  constructing  1%  miles 
of  road.     D.   S.   Henderson,   Co.   Clk. 

Johnson  City,  Tenn. — Until  June  6,  for 
13,652  sq.  yd.  asphalt,  asphaltic  concrete, 
concrete  or  Tarvia,  and  11,000  ft.  curb 
and  gutter.     P.  F.  McDonald,  City  Engr. 

Louisville,  Ky. — Until  June  1,  by  Board 
Public  Works  (Roger  G.  McGrath,  Secy.), 
for  vltr.  block  pavement  on  Floyd  Street, 
Letting  617.  Also  on  sidewalks  of  Alta, 
Bonnycastle  Avenues  and  other  streets. 
Letting  No.  618.  Samples  of  vitr.  block 
must  be  submitted. 

Alliance,  Ohio. — Until  June  2  by  Wade 
W.  Shidler,  City  Engineer,  for  20,000  yd. 
ot  brick  block  pavement  and  25,000  lin. 
ft.  5  X  20-ft.  stone  curb  on  Prospect,  Lin- 
den and  Patterson  Sts. 

Cincinnati,  Ohio. — Until  June  9,  by 
County  Commissioners  (Albert  Reinhart, 
Clerk),  for  resurfacing  Wooster  Pike  from 
Easter  Avenue  to  Plainville  Pike,  Colum- 
bia Township. 

Columbus,  Ohio. — Until  May  31,  by 
County  (Commissioners  (John  Scott,  Clk.), 
for  draining  and  macadamizing  the  Wil- 
son Road,  in  Franklin,  Norwich  and  Prai- 
rie  Townships. 

Columbus,  Ohio. — Until  June  5,  by  Board 
County  (Commissioners  (John  Scott,  Clk.), 
for  grading,  draining  and  macadamizing 
Darby  Road  in  Norwich  and  Brown  Town- 
ships. 

Dayton,  Ohio.— Until  June  6,  by  J.  E. 
Barlow,  Director  Public  Service,  for  con- 
structing 3%  in.  wood  block  on  6-in. 
concrete  foundation,  curbing  and  other 
work  incidental  thereto,  advertised  in 
Engineering  Record.  Cost  $100,000.  F. 
O.   Bichelberger,  City  Engineer. 

Defiance,  Ohio. — Reported  desired  until 
June  5,  by  Roger  Daoust,  Clk.  Co.  Corars., 
for  grading  and  macadamizing  9939  ft.  of 
road.      Probable   cost    $16,269. 

Elyria,  Ohio.— Until  June  1,  by  M.  M. 
Wilcox,  Dir.  Public  Service,  for  construct- 
ing sidewalks  for   the   year  1916. 

Maumee,  Ohio. — Reported  desired  until 
July  1,  for  20,000  yd.  of  paving.  T.  N. 
Dowling,   City  Clk. 

Palnesvlile,  Ohio.— Until  May  29,  by 
Board  County  Commissioner,g  (W.  Albert 
Davis,  Secy.),  for  paving  with  concrete 
and  gravel  road  in  Kirkland  Township 
a  distance  of  4.87  miles.  H.  P.  Cum- 
mings.    County   Surveyor. 

West  Park,  Ohio.— Until  June  5,  by 
Fred.  Feuchter.  Village  Clk.,  for  con- 
structing sidewalks  on  Willaras,  West 
Park,    Rockport,    Sixth    Street. 

Zanesvllle,  Ohio. — Reported  desired  un- 
til June  15,  for  13,000  sq.  yd.  brick  pave- 
nient  and  1300  yd.  concrete  paving,  etc. 
C.    R.    Spencer,    City   Engr. 

Fort  Wayne,  Ind. — Until  June  1,  by 
Wildwood  Park  Company.  705  Schoaff 
Bldg.,  for  furnishing  material  and  paving, 
constructing  sidewalks,  etc.,  to  consist  of 
13,000  yd.  grading,  5200  lin.  ft.  asphalt 
pavement,    10,000    lin.    ft.    si,dewalk,    etc. 

Columbus,  Ind. — Until  June  7,  by  County 
Commissioners,  for  paving  on  Kraus  and 
Sheit  Roads  with  concrete  at  a  cost  of 
$80,000.  Lloyd  Rogers,  Engineer,  Colum- 
bus;  W.   H.    Scott,   County   Auditor. 

Indiana. — By  County  Commissioners 
for   constructing  roads   as   follows: 

.Tune   5: 

Greenfield,  concrete  and  gravel  road  in 
Blue  River  Township,  macadam  and 
brick  road  in  Brown  Township.  Harvev 
J.   Rhue,  Co.  Aud. 

Hartford  City,  roads  in  Harrison  and 
Washington  Townships.  J.  L.  McGeath. 
Co.   Aud. 

Rising  Sun,  broken  stone  road  in  Ran- 
dolph Township.  J.  R.  Elder,  Co.  Aud. 

Paoli,  6086  ft.  gravel  or  macadam  roads 
in  French  Lick  Township.  E.  A.  Palmer, 
Co.   Aud. 

Until  June  6: 

Huntington,  road  In  Salamonie  Town- 
ship.   Ovid   E.    Eviston.   Co.   Aud. 

Plymouth,  constructing  tnree  roads  in 
Bourbon  Township.  Otto  H.  Webber,  Co. 
Aud. 

Noblesville,  roads  in  Adams,  Jackson, 
Washington  and  White  River  Townships. 
W.  O.  Horton,  Co.  Aud. 

Knox,  road  in  Railroad  and  Oregon 
Townships.     Chas.  Weninger,   Co.  Aud. 

Martinsville,  roads  In  Jackson  and 
Adams  Townships.  Sam  Watson.  Co.  Aud. 

Huntington,  roads  in  Polk  Township. 
O.   E.   Eviston,  Co.   Aud. 

Until  June    7: 

Peru,  road  in  Peru  Township.  Frank 
K.   McElheny,    Co.   Aud. 

Until  June  8: 

Indianapolis,  constructing  two  roads  in 
Center  Township.     L.  K.  Fesler,  Co.  Aud. 

Until   June   12: 

South  Bend,  road  in  Union  Township. 
Arthur  W.  Wolf,  Co.  Aud. 

Until  .Tune  16: 

Franklin,  John.son  Morgan  County  Line, 
road.      John    C.    Gregg,    Co.    Aud. 

June   25: 

Indianapolis,  reconstructing  two  roads, 
Franklin  Township.  Leo.  F.  Fesler,  Co. 
Aud. 

Indianapolis.  Ind.— Until  June  1,  by 
Board  Park  Commissioners,  for  Improv- 
ing portions  of  Burdsal  Avenue,  (Shent 
Avenue,  Fall  Creek  Parkway,  and  other 
streets. 


Ann  Arbor,  Mich. — Until  June  7,  by 
Board  Public  Works  for  constructing  be- 
tween 11,00  and  14,000  sq.  yd.  vltr.  brick 
pavement.  Manley  Osgood,  City  Engi- 
neer. 

Gilford,  Mich.— Until  June  1,  by  Ed. 
Miller,  Highway  Commissioner  of  Town- 
ship of  Gilford,  for  constructing  21,4  miles 
of  16-ft.  trunk  line  road  In  said  township. 

Kalamazoo,  Mich. — Until  June  5,  by 
City  Clerk,  for  600,000  vitr.  paving  brick 
and  25,000  sq.  yd.  asphaltic  concrete,  ad- 
vertised in  Engineering  Record. 

Decatur,  III. — Until  June  2,  by  Board 
Local  Improvements,  for  grading,  curbing 
and  paving  North  Monroe  Street;  cost 
$32,761,  and  West  Green  Street,  cost  $59,- 
935,  and  North  State  Street,  cost  $5,092. 

(lllnols.— Until  May  31,  by  State  High- 
way Department,  Springfield,  for  con- 
structing road   as   follows: 

Taylorville,  Christian  County,  Sect.  A, 
9882  fl.  oil  earth.  Engineer's  estimate 
$8,154. 

Sandusky,  Alexander  County,  Sect.  B, 
13,130  ft.  gravel  road.  Engineer's  esti- 
mate $19,560. 

Woodstock,  McHenry  County,  Sect.  G, 
10,500  ft.  gravel.  Engineer's  estimate 
$11,792. 

Hartland,  McHenry  County,  Sect.  H, 
10,500  ft.  gravel  road.  Engineer's  esti- 
mate  $11,81L 

Griggsville,  Pike  County,  Sect.  B,  7300 
ft.  water-bound  macadam  $15,673. 

Decatur,  Macon  County,  Sect.  A,  oiled 
earth,    60,365    ft.,    $30,118. 

Morrison,  III. — Until  June  7  (readver- 
tlsement),  by  Vernon  N.  Taggett,  County 
Supt.  of  Highways,  for  26,803  sq.  yd. 
Iirick    paving    on    Lincoln    Highway    in 

Sterling"   Township. 

Janesvllle,  Wis. — Reported  desired  un- 
til June  13  for  14,458  sq.  yd.  asphalt 
macadam  and  3000  cu.  yd.  excav.  Ad- 
dress City  Clerk. 

Rockvllle  Center,  Wis.- Until  June  20, 
by  Village  (Clerk,  for  constructing  con- 
crete roads,  advertised  in  Engineering 
Record. 

West  Allis,  Wis. — Reported  desired  un- 
til June  5,  by  City  Clerk,  for  6343  sq.  yd. 
one  course  concrete  paving.  E.  G.  Orbert, 
City  Engr. 

Des  Moines,  Iowa. — Reported  desired 
until  May  31,  by  Horace  Susong,  City 
Clk.,  for  paving  West  Twenty-ninth  and 
Grand  Streets  and  East  Grand  Avenue 
with  sheet  asphalt,  bitulithic  vertical- 
fiber  brick. 

Dubuque,  Iowa. — Until  June  1,  by  J.  J. 
Shea,  City  Recorder,  for  improving  por- 
tions of  Burns  and  Custer  Streets  and 
Atlantic  Avenue,  in  all  about  8410  sq.  yd. 
macadam,  together  with  curbing,  grad- 
ing, etc. 

Mt.  Ayr,  Iowa. — Until  May  31,  by  Town, 
for  15,600  sq.  yd.  paving,  9000  lin.  ft. 
curb,  catchbasins,  etc.,  E.  T.  Archer  & 
Co.,  Engrs.,  514  New  England  Bldg.,  Kan- 
sas City,  Mo.     J.  N.  Ldneburg,  Town  Clk. 

Aitkin,  Minn. — Reported  desired  until 
May  29,  by  H.  C.  Beecher,  Co.  Aud.,  for 
constructing  State  Rural  Highway  No. 
70,  64  miles  long,  to  consist  of  26,120  cu. 
yd.  clay  and  sand  paving,  3540  cu.  yd. 
graveling,  widening  and  leveling  17,824 
lin.  ft.  ditch  banks,  3275  lin.  ft.  railing, 
81,904  cu.  yd.  offtake  ditch,  33,809  cu.  yd. 
overhaul,  etc.     Probable  cost  $164,244. 

Duluth,   Minn. — See   "Bridges." 

Lincoln,  Neb. — Reported  desired  until 
June  1,  H.  E.  Wells,  Co.  Clk.,  for  grading 
and  paving  in  Dist.  No.  13,  estimated  cost, 
brick  paving,  $8,800  and  asphaltic  con- 
crete, $7,500.  Also  separate  bids  for  pav- 
ing in  Dist.  No.  14.  (Cost  of  brick  paving, 
$18,700  and  asphaltic  concrete  $17,000. 

Billings,  Mont.— Until  May  31,  by  Board 
County  Commissioners,  for  grading,  con- 
structing drainage  work  and  surfacing 
approximately  47  miles  public  highway,  in 
three  sections,  as  followse  Division  west 
of  Billings,  25.5  miles  between  Billings  and 
Huntley  10.9  miles,  between  Huntley  and 
Ballatine  10.6  miles.  F.  E.  Williams,  Co. 
Clk. 

Kansas    City,    Mo.— Until    May    26,    by 

Until  May  31,  by  Board  Park  Commis- 
sioners (T.  C.  Harrington,  Sec'y.),  for 
constructing  bituminous  macadam  pave- 
ment on  portions  of  Eighteenth  and  Nine- 
teenth Streets,  and  alleyways  on  The 
Paseo. 

Sedalla,  Mo. — Reported  desired  until 
June  5,  by  W.  E.  Gold,  City  Clk.,  for 
5500  sq.  yd.  concrete  paving,  together 
with  curb,  etc. 

Fort  Worth,  Tex; — Reported  desired  un- 
til June  6,  for  paving  one  mile  of 
streets.      Address    City    Secretary. 

Norman,  Okla. — Reported  desired  until 
June  2,  by  J.  Martha  Wise,  City  Clk.,  for 
paving  on  several  streets.  Bids  desired  on 
brick,   reinforced   concrete   and   bitulithic. 

Oklahoma,  Okla. — Reported  desired  un- 
til May  29,  by  C.  F.  Semmenlbeck,  City 
Clk.,  tor  paving  portions  of  Thirty-third 
Street,  Classen  Boulevard,  with  National 
road  asphalt,  and  portions  of  Nineteenth 
Street   with  sheet  asphalt. 

Asotin,  Wash. — Reported  desired  until 
June  5,  for  constructing  highway.  Prob- 
able cost  $10,000.  V.  G.  Shellman,  Co. 
Engr. 

Clarkston,  Wash. — Reported  desired  un- 
til June  5  by  V.  G.  Shellman,  Co.  Engr. 
Asotin,  for  highway  improvements.  Prob- 
able cost  $10,000. 


Ephrata,  Wash. — Reported  desired  until 
June  6,  by  C.  T.  Sanders,  Clk.  County 
Commissioners,  for  constructing  county 
road  3%  miles  south  of  Warden.  Also 
constructing  concrete  bridge  near  Krupp 
and  one  2  miles  west  of  Ephrata.  E.  H. 
Stradling,   Co.   Eng. 

Goldendaie,  Wash. — Until  June  5,  by  R. 
M.  Spoon,  County  Auditor,  for  construct- 
ing 3  miles  of  Permanent  Highway  No. 
5,  to  cost  $17,000.  Lyman  W.  Ward, 
County    Engineer. 

Seattle,  Wash.— Until  June  5,  by  County 
Commissioners,  for  grading  and  gravel- 
ing road  between  Woodinville  and  Duval, 
a  distance  of  3  miles.  Cost  $15,00u.  A 
P.  Denton,  City  Engineer;  Byron  Phelps, 
Clerk  of  Commissioners. 

Vancouver,  Wash. — Reported  desired 
until  June  6,  by  May  R.  Haack,  Co.  Aud., 
for  constructing  Permanent  Highway  No. 
3A,  6  and  7,  involving  two  miles  or  more 
of  highway  in  following  places.  Pacific 
Highway,  through  city  of  La  Center,  River 
Road,  and  Tenney  Road,  joining  the  Pa- 
cific Highway  with  Sara  Ridgefield  Road, 
waterbound  macadam  to  be  used.  W.  A. 
Schwarz,  Co.  Engr. 

Washington.— Until  June  12,  by  State 
Highway  Commission  (James  Allen, 
Secy.,  Olympia),  for  surfacing  with 
gravel  or  shale  following  roads,  about  6.8 
miles  of  Inland  Empire  Highway  in  Spo- 
kane County,  about  1.3  miles  in  Clarke 
County. 

Fowler,  Cal. — Reported  desired  until 
June  15,  for  about  13,000  sq.  yd.  pave- 
ment. Cost  $10,000.  Address  C.  P.  Jen- 
sen, City  Engineer. 

Hanford,  Cal. — Until  June  5,  by  Board 
County  Supervisors  (E.  F.  Pickerell,  Clk.) 
for  traction  engine,  or  caterpillar,  and  a 
road  grader. 


PRICES   AND    LETTINGS. 
iflndicatea  award  of  contract. 

y^Massachusetts.— Contracts  for  paving 
awarded  by  Massachusetts  Highway  Com- 
mission, Boston,  as  follows  (bids  opened 
May  16): 

♦Somerset. — Joseph  McCormack,  Provi- 
dence, $8,648  (awarded  contract),  (only 
bidder). 

•Hancock. — Perini  &  Bianchi,  Ashland, 
$15,125  (awarded  contract);  D.  J.  Sheehan 
Company,  Lynn,  $16,590;  Middlesex  Con- 
structing Company,  7  Water  Street,  Bos- 
ton,  $16,742. 

•Hingham. — Hamilton  Flood,  Wollas- 
ton,  $8,026  (awarded  contract). 

•Plymouth. —  E.  J.  Rourke,  Abington, 
$12,542  (awarded  contract);  F.  E.  Ellis, 
Melrose,   $17,101  other  bidder. 

•Connecticut — Contracts  awarded  by 
State  Highway  Commissioner,  Hartford, 
for  about  2  miles  reinforced  concrete  road 
on  Derby  Turnpike,  Town  of  Orange,  to 
Robert  D.  Daley  Co.,  New  Haven,  at 
about  $36,000,  and  for  bi-comoc  pavement 
about  3000  sq.  yd.  on  Cherry  Street,  town 
of  Milford,  to  Connecticut  Hassan  Paving 
Co.,   New  Haven,  at  about  $5,000. 

•  New  Britain,  Conn. — Contract  awarded 
by  Board  of  Aldermen  to  Union  Paving 
Co.,  Schenectady,  N.  Y.,  for  laying  sheet 
asphalt  pavement  consisting  of  a  3-in.  top 
and  6-in.  concrete  base  on  two  streets  at 
$1.88  per  sq.  yd.  with  maintenance  for  five 
years.     Approximate  cost  of  work  $17,000. 

•Manhasset,  L.  1.,  N.  Y. — Contract 
awarded  by  Town  Board  for  rebuilding, 
with  asphaltic  concrete,  Plandome  Road 
from  North  Hempstead  Turnpike  to  Reid 
Avenue,  Port  Washington,  to  Andrew 
Bros.,   Mineola,  at  $1.25  per  sq.  yd.     ■ 

•Cllffslde  Park,  N.  J.— Contract  for 
paving  Palisade  Avgnue  awarded  E.  C. 
Humphrey,    Hackensack,    at   $45,932. 

•  Elizabeth,  N.  J. — Following  are  four 
lowest  bids  opened  May  11  by  Board  ot 
Public  Works  for  paving  (a)  Bayway 
from  Chilton  to  West  Grand  Streets,  10,- 
992  sq.  yd.,  and  (b)  Meadow  Street  and 
Jackson  Avenue:  Continental  Public 
Works  Company,  Kearny,  (a),  $23,,096 
(awarded  contract);  (b),  $31,987  (award- 
ed contract);  H.  C.  Humphrey,  Hacken- 
sack, (a),  $23,923;  (b),  $33,356;  Newton 
Paving  (Company,  (a),  $23,860;  (b),  $32,- 
903;  Union  Paving  Company,  (a),  $24.- 
466;  (b),  $34,194.  Continental  Public 
Works  Company,  Kearny,  also  secured 
the  contract  to  pave  portions  of  Clover 
and  Grove  Streets  and  Dewey  Place,  In 
all  about  8904  sq.  yds.,  at  a  total  of 
$18,333. 

•Keyport,  N.  J. — Following  are  four 
lowest  bids,  opened  May  8  by  Borough 
Council,  for  paving  Broad  Street  with  con- 
crete, about  12,000  sy.  yd.,  (a)  with  guar- 
antee, (b)  without  guarantee:  Ganford 
Company,   Inc..   Long  Island   City,   N.   T., 

(a)  $21,454  (awarded  contract),  (b)  $21,- 
212;  Richard  Lamb.  136  Liberty  Street, 
New  York,  (a)  $22,904;  (b)  $23,145;  Louis 
J.    Sieling,   Red   Bank,   N.   J.,    (a)   $23,727; 

(b)  $23,364;  C.  H.  Wisans  Company,  Eliza- 
beth, (a)  $24,513,  (b)  $23,908.  Arthur  S. 
Van  Buskirk,  Boro.  Clerk. 

•Pennsgrove,  N.  J. — Following  are  tour 
lowest  bids,  opened  May  15  by  I.  C. 
Smashey,  Clerk  Board  Chosen  Freehold- 
ers, Salem,  tor  building  1st  section  of 
Pennsgrove-Pennsville  Road  with  bitu- 
minous concrete  surface  on  macadam 
foundation:  Joseph  F.  Burk  &  Com- 
pany, Plainfleld.  $62,266;  E.  C.  Humphrey, 
Hackensack.  $63,981:  Sutton  &  Corson 
Company,  Ocean  City,  $65,296,  and  Rob- 
ert J.  McCarthy,  Jersey  City,  $65,245. 
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APannsyivania — Oontracta  awuded  by 
^"I?™^**'"*?  Dei«rtinent.  BarrlsburK. 
^,JS^S7*£^  »>»<»■  «I>«>«<1  MlV  U:  St«te 
HiAwvr  Bout*  m.  Section  I  Concord 
aad  AatOB  Townshtpa.  Delaware  County, 
wito  renifareed  cement  concrete  pave- 
ment. l>.StS  ft.  in  length,  to  Dwyer  A 
Ommany.  Philadelphia,  at  $«8.5M,  and 
for  SUte  Bishway.  Route  111.  Section  7, 
jfodaa.  Grave  and  Penn  Townahlps. 
ObMar  Ommty.  t.M  milea.  to  D.  E. 
O-OOBBaD   *   Bona.    Avondale.    at    >«4.46«. 

ABaltlmore.  Md.— LoweM  bid  opened  by 
Pavinc  Omnmlaaton  for  Contract  No.  135 
nibmltted  br  BalUmor*  Asphalt  Block  A 
Tile  CO..  at  «SJ.C45. 

*Bry»n  City,  N.  C— Contract  for  pav- 
IJC  U.JN«  •«.  yd.  with  concrete  awarded 
C.  n.  Raqoarth.  Inc..  Charlotte.  N.  C,  at 
tl.l*%  per  an.  yd. 

*Cliattanooaa,  Tenn. — Contracts  award- 
ed by  City  Council  for  pavlns  with  oil- 
distilled  asphalt  portions  of  MltcheU  and 
Read  Avennaa  and  Lumc  Street,  to  West 
Conatmetiaa  Co..  Chamberlain  Bids.,  at 
total  of  H7.T41. 

AGreenvllle.  Tenn.— Contract  awarded 
by  city  to  Ely  Construction  Oa,  of  Chat- 
tanooca  for  pavlnc  several  atreeU  with 
asphalt  OB  eonerete  base. 

♦WInchaatT.  Tenn.— Cbas.  BuUer  of 
Nashville,  awarded  contract  by  County 
Commissionera  for  cradinK  and  macad- 
amizlns  county  roads  at  about  110,000. 

AWIiliamsburg,  Ky. — Contract  awarded 
by  County  Commissionera  for  vrading  and 
drainlnc  about  IS  miles  of  county  road 
to  L-   R  Flex  Company,  Louisville. 

-ACanton,  O. — Contracu  awarded  by 
Charles  F.  Homberrer,  Dir.  Pub.  Service, 
for  improvlns  streeu  bs  follows  (bids 
opened  May  10):  To  E.  A.  Downs  Con- 
struction Co..  Canton,  for  Eighth  Street 
and  Camahan  Avenue,  N.  E.,  Gibbs  Ave- 
nue. X.  E..  and  Ninth  Street.  N.  R.  at 
$S5.SU.  t2*.5t7  and  %U.atS,  respecUvely: 
Cleveland  Trinidad  Pavlnc  Co.,  340} 
Trumbull  Street,  Cleveland,  for  Four- 
teenth Street.  N.  E..  at  $19,275.  and  Wise 
BroB.._  Canton,  for  Brown  Avenue.  N.  W., 

Cincinnati,  Ohio. — Following  are  four 
lowest  bids  opened  by  County  Commis- 
shmera  for  constructlnic  Caldwell  Drive: 
labn  Boebel  Construction  Co.,  $33,673: 
Joaaph  A.  Bums.  $36,064:  John  Punke. 
tn,n»;  R.  E.  Cash.  $18,420.  Lowest  bid 
recehred  for  the  repair  of  Pleasant  Ridge 
Road  was  $11,100.  by  Nugent  &  Hlnes. 
Cincinnati,  Ohio. 

Following  are  the  four  lowest  bids 
opened  by  Public  Service  Director  Cha's. 
K.  Homberger  for  improving  Lincoln 
Avenue  from  Stanton  Avenue  to  Alms 
Place.  8200  sq.  yd.,  either  (a)  asphalt  or 
(b)  bitulithic:  Paul  N.  Kingsley.  Chi- 
cago. IlL,  $14,351  (a).  $17,676  (b):  Klrch- 
oer  Construction  Co..  221  W.  Ninth  Street, 
(a)  tICMl.  (b)  yi8,383:  Henkel  &  SuUl- 
vao,  no  Mercantile  Library  Building,  (a) 
$1C.1»7.  a»  $18,209:  ScuUv  Brothere.  242 
■..oralne  Avenue,  (a)  $16,288.  (b)  $18,793. 
City  Engineer  Frank  8.  Krug's  esti- 
mates  (a)    $16,604.    (b)   $19,109. 

'ACIevaland,  Ohio.— Contract  for  paving 
Colt  Road  awarded  Gould  *  Maybach, 
82$  East  ISOth  Street,  at  $8.66<,  and  miv- 
Ing  East  14Sth  Street.  Isidora  and  Elm- 
horat  Avenues,  to  Geo.  B.  Herring  St  Bon. 
1«U9  Drexel   Avenue,  at  $14,380. 

'AOayton,  Ohlo.^Contract  for  gravel, 
cmqhed  stone  and  road  oil  (bids  opened 
May  18  by  County  Commissionera) 
awarded  Longnerker  Himea  Company. 
Pleasant  Hill,  at  $19,275.  C.  H.  Aszling, 
Clerk  County  Committee. 

'ANew  Philsdslphls,  O. — Contracts 
awarded  by  County  Commissionera  as 
follows  for  constructing  roads  (bids 
opened  May  16):  Brick  pavement — 1.02 
miles  on  Main  Street,  Strassbiirs.  to  Mll- 
leraburg  Brick  ft  Tile  Co.,  Milieraburg, 
at  941.759:  2.06  mlten  Salem  Township 
Road,  to  W.  M.  Brode  Company.  Strass- 
boTK,  at  $87,984:  .81  mile,  on  Reiser  Road. 
Warwick  Township,  Coshnrton  0>nstruc- 
tloa  Co..  Coshocton,  $13,950.  Macadam— 
2.4S  miles,  Donnlson  C»H*  Road,  to  R.  L. 
TtaBmoaa  A  Son,  Cadiz,  ai  $22,794.  and 
eoacrete  on   l^    milea  of   Bolivar  Straas- 


burg   Road,    to   Daley  Brothera  Construc- 
tion Co..  Bolivar,  at  $17,570. 

APayne,  Ohio.— Contract  for  13.202  sq. 
yd.  street  paving  (bids  opened  May  13 
by  C.  B.  Craig,  Village  CHerk)  awarded 
Mlnnlck  Construction  0>mpany,  New 
Caatle,  Ind..  at  $31,199. 

♦Troy,  Ohio.— Contract  awarded  by  Di- 
rector Public  Service  for  paving  with  Met- 
ropolitan block  East  Main  Street,  to  Hen- 
nessey  Bros..  Troy,  at  $39,912. 

Brazil,  Ind. — Following  bids  opened 
May  16  by  County  Commissionera  for 
constructing  monolithic  brick  pavement 
16  ft.  wide  on  macadam  base  on  Kester 
Road  in  Brazil  Township:  Carpenter  Con- 
struction Co.,  Brazil,  $58,400;  S.  R.  Adams 
A  Co.,  Princeton,  $60,691:  Campbell  & 
Hawkins.  Brazil.  $60,748;  G.  F.  Miller, 
Lebanon,   $60,S49. 

ALlgonler,  Ind.^-Contract  awarded  by 
City  (Jouncil  for  paving  about  i'A  miles 
of  streets  with  brick  to  Mlnick  Construc- 
tion Co.,  Newcastle,  at  $94,357. 

♦Monroe,  Mich. — Contracts  awarded  by 
County  Commissioners  for  constructinB 
roads  as  follows;  To  Garrigan  Bros.,  To- 
ledo, Ohio,  at  $98,000,  for  9.77  miles  on 
Stewart  Road  and  for  6.84  miles  of  Pal- 
mer Road,  at  $73,000:  Edington  &  Rob- 
bins,  Arlington,  Ohio,  at  $64,700,  for  6.72 
miles  of  Ida-Maybee  Road. 

♦Paris,  111. — Following  are  bids  opened 
.May  10  by  Board  Supervisors,  for  con- 
structing 10.500  lin.  ft.  brick  pavement: 
Alan  Jay  Parrlsh.  Paris.  $23,206  (awarded 
contract);  Goggin  Construction  Company, 
..\rcola,  $23,280:  Sells  &  Kollar,  Pana,  $23,- 
322. 

♦Pontlac,  III. — Contract  awarded  H. 
Ix)bb  &  Son,  Pontlac.  for  8000  sq.  yd. 
brick  paving  at  $16,600.  J.  C.  Wade,  City 
Engineer. 

♦Sheboygan,  Wit. — Contract  for  8660 
sq.  yd.  two  course  concrete  pavement 
on  Lincoln  Avenue,  and  5510  lln.  ft.  com- 
bination curb,  awarded  John  Braun,  She- 
boygan, at  $1.42  per  sq.  yd.  and  54  cents 
per  lln.  ft.  respectively;  total.  $15,273. 
Next  two  bidders:  Murphy  Construction 
Company.  Manitowoc,  $15,729.  and  (Jarvey 
A  WyenberR  Construction  Company,  Ap- 
pleton,  $16,075.  C.  U.  Boley.  City  En- 
gineer. 

♦Nevada,  lowa.^Contract  for  14.000  sq. 
yd,  of  paving  (bids  opened  May  16  by  R. 
A.  Davis,  City  Clerk)  awarded  Ford  P,iv- 
Ing   Company,    Cedar   Rapids. 

♦BemldJI,  Minn. — Contract  for  paving 
i>(m>  sq.  yd.  with  concrete  (bids  ooened 
May  1  by  George  Stein,  City  Clerk) 
awarded  Goodman  &  Lortved,  Bemidji. 
at   $1,12  per  sq.   yd. 

Minneapolis.  Minn. — Following  are  bids 
opened  May  12  by  K.  E.  Alexander,  City 
Purchasing  Agent,  for  30,000  sq.  yd.  vitr. 
paving  blocks:  Purinerton  Paving  Brick 
C^ompany.  Galesburg.  111.,  $1.06  per  sq.  yd., 
fob.  Minneapolis:  Colburn  Murray  Brick 
Company.  630  McKnlRht  BIdg.,  $1.10  per 
sq.  yd.,  f.o.b  Minneapolis,  and  $1.18  per 
sq.  yd.  on  Hillsdale  Blocks. 

♦loia,  Kan. — Contract  awarded  Kaw 
Paving  Company,  Topeka,  for  asphaltlr 
concrete  pavement  at  about   $31,000. 

♦North  Platte,  Neb. — Contract  for  pav- 
ing about  45.000  sq.  yd.  on  portions  of 
Dewey.  Locust,  and  other  street.'  award- 
ed G.  v.  Strack.  Denver,  Col.,  at  follow- 
ing unit  figures  (bids  opened  May  12): 
2900  lln.  ft.  concrete  curb.  «  x  20  In.,  38 
eta:  2800  lln.  ft.  concrete  curb,  6  x  24 
In..  42  cts. :  300  ft.  combined  curb  and 
gutter.  18  In..  8r,  cts.:  200  ft.  .10-ln.,  90 
cts.:  5700  ft.  concrete  drain  In  box,  12  x 
20  In.  inside,  6  in.  th\c.k.  91  cts.;  45,000 
s<i.  yd.  paving.  3- in.  verti'-nl  brick  block, 
$2,175.  and  In  concrete.  $1,575  per  sq.  yd. 
Other  bids  on  pavinit  were:  Thomas 
Philips.  Denver,  vitr.  brick  block,  $2.43; 
3-ln.  fiber  brick,  $2.18:  Natural  I.rfike  sheet 
asphalt.  $1.88:  oil  sheet  asphalt.  $1.78; 
concrete,  $1.90;  Wood.  Bancroft  &  Doty, 
Omaha.  Neb..  3-ln.  v<>rllcal  brick  block. 
$2.18.  and  concrete.  $1.70;  Ford  Paving 
Companv.  Omaha,  Veh..  3-ln.  vertical 
fiber  brick.  $2.19:  Natural  lake  sheet 
asphalt.  11.92:  oil  she»t  asphalt.  $1.87. 
C.  J.   McNamara.   Citv  Engr. 


♦Fargo,  N,  D. — Contract  for  paving 
with  bitulithic  awarded  James  Kennedy 
of  Fargo  at  $70,531. 

♦  Kansas  City,  Mo. — Contracts  awarded 
by   County    Commissioners   for   Improving 

5  miles  Woods  Chapel  Road  to  Kansas 
City  Construction  Co.,  Kansas  City,  at 
»73,962.  and  for  Hiler  Road  to  Davidson 
Construction  Co..  Kansas  City,  at  $40,817. 

♦Missoula,  Mont.— Contract  awarded  by 
City  Council  for  paving  with  bitulithic 
on  4-in.  concrete  base  East  Front  Street, 
to  J.  C.  Maguire,  Butte,  at  $22,000.  (Bids 
opened  May  10.) 

♦Austin,  Tex. — Contract  for  paving 
Eleventh  Street  about  8.000  sq.  yd.  award- 
ed l^valde  Rock  Asphalt  Co.,  San  Antonio, 
at  $1.77';*. 

Dallas,  Tex. — Contract  awarded  by 
City  Commissioners  for  paving  Lucile 
Street  to  Standard  Engineering  Company, 
Toledo,  Ohio,  at  $11,645. 

♦  Belllngham,  Wash.- Contract  awarded 
K.  Sauset,  Belllngham,  at  $15,256,  for  im- 
proving Ellis  Street  with  concrete  curbs. 
Butters  and  sewers.  Charles  A.  Llnd- 
bery.   City   Engineer.  ,  ,    -, 

♦Contract  for  paving  portions  of  Indian 
Street  (bids  opened  May  8  by  Board  of 
Public  Works),  awarded  Riddle  &  Haw- 
kins, Belllngham,  at  $10,168.  Charles  A. 
McLuman,   City  Comptroller. 

♦Cathtamet,  Wash.— Contract  awarded 
by  County  Commissioners  for  construct- 
ing Deep  River  Road  to  Pacific  Dyking 
Co.,   Astoria,   Ore.,  at  $11,943. 

♦Everett,  Wash. — Contract  awarded  by 
County    Commissioners    for    constructing 

6  miles  of  Cascade  Scqnlc  Highway  from 
Index  to  King  County  line,  to  Culliton 
Bros..  Everett,  at  $27,272. 

♦Olympla,  Wash. — Reported  contract 
awarded  by  County  Commissionera  for 
constructing  Little  Rock-Olympia  high- 
way to  W.  A.  Weller,  Olympla,  at  about 
$8,000. 

♦Pasco,  Wash. — Contract  awarded  W. 
A.  Morain.  Kennewick.  Wash.,  for  con- 
structing Permanent  Highway  No.  4,  at 
$17,000.    L.  D.  Conrad,  County  Auditor. 

Portland,  Ore. — Following  bids  opened 
by  City  Council  for  paving  East  Gllsan 
Street  with  (a)  asphaltlc  concrete  with 
stone  block,  (b)  asphaltlc  concrete  with 
vitrified  brick,  (c)  bitulithic  with  stone 
blocks,  (d)  bitulithic  with  vitrified  brick, 
(e)  Hassam  with  brick  or  stone:  Monta- 
gue &  O'Reilly,  Portland,  (a)  $34,819,  (b) 
$34,324,  (c)  $30,740,  (d)  $30,245;  Warren 
Construction  Co..  Portland,  (a)  $37,731, 
(c)  $41,349;  Oregon  Independent  Paving 
Co.,  Portland,  (b)  $32,475,  (d)  $36,315;  Ore- 

?on    Hassam    Paving    Co.,    Portland,    (e) 
35,320. 

East  San  Diego,  Cal. — ^Lowest  bid 
opened  recently  by  City  Trustee  for  grad- 
ing and  constructing  cement  curbs,  walks, 
culverts  and  cobblestone  gutters  in  Mis- 
sion and  Orange  Avenues  and  First,  Anna 
and  Steiner  Streets  was  from  Olaf  Nel- 
son. San  Diego,  at  $11,087. 

♦Los  Angeles,  Cal. — Contract  awarded 
California-Arizona  Construction  Company, 
1700  East  Washington  Street,  for  106,520 
ft.  asphalt  pavement,  curbs  and  gutters, 
etc.,  on  Heliotrope  Drive,  at  $14',487. 

♦San  Francisco,  Cal.— Contract  award- 
ed by  Board  of  Works  tor  improving  por- 
tion of  Miramar  Avenue  to  Ransome- 
Oummey,  Oakland,  at  $11,736. 

♦Ventura,  Cal. — Contract  for  construct- 
ing 6.34  miles  of  concrete  pavement  on 
Ventura  to  La  Crosse  Road  (bids  opened 
May  13  by  Board  of  Supervisors)  awarded 
National  Construction  Company,  Ocean 
Park.     J.  B.  McCIoskey,  (bounty  Clerk. 

♦Toronto,  Ont. — Contract  for  paving 
with  asphalt  on  Clendennan  Avenue 
awarded  by  Bd.  of  Control  to  Ontario 
Paving  Co.,  Toronto,  at  $18,790. 


Cincinnati,  Ohio. — Kullowl:!;  are  unit  figures  of  the  four  lowest  bids 
IS  by  Charles  F.  Horiili«rK"r.  I'uMlc  Service  Director,  for  improvement  of 
from  Broadway  to  '.Mariin  .sir-it,  granite:  (a)  City  Engineer's  estimate, 
Evan  Evans,  1226  Ida  Street.  Cincinnati.  $39,134;  (c)  Scully  Brothera. 
ATcanc,  Cincinnati.  Ohio.  $19,900:  (d>  Paul  H.  Kingsley,  ChtcaKo.  111.. 
Tbonaa  P.  Btrack.  11  Ooodall  Building,  Cincinnati,  $40,414. 

(a)       (b)        (c» 

CM  lin.   ft.    underdralnage.  «-in.   vitr.  plp« $0.25     $0.10    $0.25 

•M  lln.  ft.  drains.  12-ln.  pipe  (L  C.) I.OO      0.75      0.75 

ST«  Bn.  ft.  drains.  12-ln.  pipe  (M.  8.). t 1.60       1.60      1.60 

W  tin.   ft.  drains.   IS-in.   pipe 2.45      2.50      2.40 

t  T-branches  on  12-in.   pipe 0.76      1.00      0.75 

1  manholes,    complete M.OO    60.00    60.00 

M  manholes  readjusted I.OO      $.00      3.00 

4  cutter   inleU 10.00     M.OO     10.00 

30  Inlets.    Pten   1 4S.00    4S.00    40.00 

I  inlets    readjusted 5.00      B.OO      6.00 

IM.Ono  lb.  of  castings 0.01      0.01       0.01 

1.CM  CO.  yd.  con"  '2 i S.OO       5.00       4.70 

M*  Un.   ft.   gni  ;... 1.20      1.00      1.15 

SM  Hn.   ft.  grat;  .r   ctirbs 1.60      1.50      1.60 

4.M«  Un.  ft.  curb  r-yt  and  redreaaed 0.25      0.10      0.25 

1,M*  aq.  (t.  cement  walks 0.15       0.16       0.15 

IM  aq.  yd.  boulder  repaying 0.60      0.30      0.60 

4.M0  aq.  yd.  granite  pavement  (P.  F.  A  P.  C.) 3.00      3.00      2.95 

1M  aq.  yd.  granite  rapavlne I.OO      0.75      1.00 

9.M0  aq.  yd.  granite  pavement,  -tld  blocks  redreaaed.     l.AO      1.49      1.53 

260  lln.  ft.  steel  protection  plate 1.00      0.90      1.00 

8  Inlets   converted    to  manholes 35.00     25.00    10.00 


opened  May 

Pearl  Street 

$41,584 

;  (b) 

242  Loralne 

$40,357 

:    (e) 

$0.26 

(e) 

$0.20 

0.60 

1,00 

2.00 

1.60 

2.50 

2.40 

1.00 

0.60 

70.00 

60.00 

6.00 

8.00 

20.00 

30.00 

40.00 

40.00 

6.00 

6.00 

0.01 

0.03 

5.00 

4.80 

1.15 

1.10 

1.40 

1.65 

0.16 

0.20 

0.16 

0.14 

0.60 

0.60 

2.87 

3.16 

1.00 

0,90 

1.60 

1,60 

1.00 

1.00 

30.00 

30.00 

STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED  WORK. 

♦Butte,  Mont, — Contract  for  construct- 
ing Incinerating  plant  (bids  opened  April 
28)  awarded  May  10  to  DeCarle  Incinera- 
tor Company,  Minneapolis.  Minn.,  at  $40  - 
800.     A.   A.    Dockstadler,   City  Clerk         ' 


HYDRAULIC  CONSTRUC- 
TION    AND    RIVER 
IMPROVEMENTS 


PROPOSED  WORK. 

Ferry  Slip,  Etc.— New  London,  Conn.— 
Geo  K.  Crandall,  98  State  Street  Is 
engineer  for  proposed  municipal  wharf 
and  ferry  slip,  to  cost  $32,000;  nothing 
further  has  been  done  in  the  mattpr 
Harry  H.   Adams,   City  Clerk         '"=^"«^'^- 

Flood  Protection— Erie,  Pa.— Citlzpn^ 
May  16  voted  $950,000  bonds  to  construct 
flood  protection  works  recommended  In 
the  report  of  Farley  (iannett.  Engineer 
Telegraph    Bldg.,    Harrlsburg.       '='"K'"eer, 


Flood  Protection  Work — Erie,  Pa. — See 
"Railroads." 

Port  Improvements — Philadelphia,  Pa. — 

See   "Electric   Railways." 

Dam — York  Haven,  Pa. — Farley  Gan- 
nett, Theodore  E.  Seelye  and  Samuel  W. 
Fleming,  Jr.,  Telegraph  Building,  Harris- 
burg,  engaged  by  York  Haven  Water  & 
Power  Co.  to  -prepare  plans  for  a  dam  to 
be  constructed  over  east  channel  of  Sus- 
quehanna River  near  York  Haven,  to  be 
800  ft.  long,  7  ft.  high;  cost  about  $15,000. 

Hydroelectric  Plant— Cliffside,  N.  C— 
The  Broad  River  Hydroelectric  Power  Co., 
recently  incorporated,  proposes  to  build  a 
hydroelectric  plant  on  Broad  River. 

Port  Improvements — Mobile,  Ala. — Ford, 
Bacon  &  Davis,  New  Orleans,  La.,  sub- 
mitted a  report  on  harbor  and  port  Im- 
provements, recommends  following:  Two 
apron  wharves,  40  x  540  ft.,  cost  $114,480; 
2  frame  warehouses,  50  x  505,  $30,300; 
railroad  tracks,  bulkhead  and  connections 
to  Louisville  &.  Nashville  and  New  Or- 
leans, Mobile  &  Chicago  railroads,  $17,875; 
one-mile  paved  shell  roadway,  $15,000,  and 
dredging  turning  basin,  $83,500.  Over- 
head runways  extending  from  Dauphin  to 
St.  Anthony  Street,  along  Front  Street, 
and  extending  along  St.  Francis  and  St. 
Louis  Streets,  cost  $92,708,  including  1150 
lin.  ft.  overhead  runways  constructed  of 
concrete,  at  $45  per  foot,  cost  $51,750.  The 
cost  of  constructing  an  ultimate  overhead 
runway  and  telpherage  system  for  serving 
wharf  houses,  all  connected  to  municip^ 
wharves,  including  cost  of  conveying  ap- 
paratus and  elevator  runways,  at  $387,884. 

Drainage — Crovxley,  La. — An  election  is 
to  be  held  May  31  to  vote  bonds  for  con- 
structing drainage  improvements  in 
Southwest  Louisiana,  costing  $30,000. 
Merrill  Bernard,  Engineer,  Crowley. 

Sea  Wall — New  Orleans,  La. — The 
building  of  a  seawall,  concrete  with  a 
hydraulic  fill  backing  and  gravel  roadway 
thereon,  extending  from  west  end  Lake 
Shore  Park  along  west  ^hore  of  Lake 
Pontchartrain  to  a  point  opposite  Ham- 
mond, La.,  a  distance  of  50  miles,  is 
under  consideration  by  Association  of 
Commerce.  In  addition  to  this  work  the 
drainage  of  some  50,000  acres  of  land  will 
be  effected.  Approximate  cost  of  project, 
$2,500,000. 

Drainage — Des  Moines,  la. — The  recla- 
mation of  about  20.000  acres  of  land  along 
Skunk  River  in  Story,  Jasper  and  Polk 
Counties  contemplated.  Address  County 
Clerk. 

Drainage  —  Duluth,  Minn. — Establish- 
ment of  Drainage  District  No.  8,  com- 
prising about  15  miles  of  ditches  and 
costing  $10,000  is  under  consideration  by 
County  Board.     Address  County  Clerk. 

Ditch — Pipestone,  Minn. — It  is  proposed 
to  construct  a  judicial  ditch  to  cost  $175,- 
000.  J.  R.  Johnson,  Engineer,  Slaton. 
T.  A.  Bailey,  County  Auditor. 

Dam — Sauk  Rapids,  Minn. — Reported 
Public  Service  Co.  may  build  a  power 
dam  to  cost  about  $200,000.  instead  of 
constructing  power  plant  at  St.  Cloud 
Dam. 

Dock— Seattle,  Wash.— W.  T.  Donnelly. 
17  Battery  Place,  New  York,  N.  Y.  pre- 
pared plans  for  a  $200,000  pontoon  dry- 
dock,  340  x  95  ft.,  capacity  5000  tons,  to 
be  erected  by  the  J.  F.  Duthie  &  Com- 
pany, Shipbuilders  &  Engineers,  2917 
Whatcom  Avenue,  in  the  East  Waterway. 
Seattle  Harbor. 

Jetty  Work  —  Umpqua,  Ore. — Contract 
soon  to  be  let  for  constructing  the  pro- 
posed Port  of  Umpqua  Jetty  and  harbor 
work. 

Irrigation— El  Centre,  Cal.— The  Imper- 
ial Irrigation  District,  El  Centro  (C.  M. 
Berry,  Secretary),  has  purchased  tha 
California  Development  Company  system 
and  has  sold  $500,000  bonds,  to  be  used 
to  protect  the  Valley  against  overflows 
of  the  Colorado  River.  All  work  to  be 
done  by  the  day:  no  contracts  to  be  let. 
C.   R.   Rockwood,   Chief  Engineer. 

Irrigation — Kern  County,  Cal.— Permis- 
sion granted  to  Oscar  Granville,  Los  An- 
geles, by  State  Water  Commission,  to 
appropriate  5  second  feet  of  water  from 
Cottonwood  Creek  by  rock  and  concrete 
dam.  Including  ditch  2Mi  miles  long,  for 
irrigating    375   acres.     Cost    about    $17,500. 

Irrigation— McFarland,  Cal.— W.  F. 
Laird,  McFarland,  is  reported  interested 
In  the  forming  of  a  company  of  the  citi- 
zens for  the  purpose  of  supplying  water 
for  irrigation  and  domestic  purposes. 
Steel  tank  and  tower  will  be  constructed. 

Flood  Control — Pasadena,  Cal. — Plans 
being  prepared  by  J.  W.  Reagen,  Los  An- 
geles County,  Flood  Control  Engineer,  Log 
Angeles,  for  arched,  concrete  gravity  dam, 
with  radius  of  400  ft.,  125  ft.  high.  200  fL 
long  and  20  fL  thick  at  top,  85  ft.  thick  at 
bottom,  to  be  constructed  at  Devil's  Gate, 
in  Arroyo  Seco  Canyon,  on  Pasadena 
property,  about  ten  miles  northwest  of 
city.  Reservoir  formed  by  dam  will  have 
capacity  of  about  4000  acre-ft.  and  will 
become  a  part  of  the  water  system  of 
Pasadena.  This  work  is  to  be  carried  out 
under  $3,600,000  bond  issue  yet  to  be 
authorized  by  voters  for  flood  work. 

Wharf- San  Diego,  Cal. — Southern  Re- 
duction Company  (D.  C.  Crouch.  Secy.) 
will  erect  on  citv  tidelanda,  between 
Beardsley  and  Crosby  Streets,  a  wharf 
550  ft.  long  and  a  fish  cannery  to  cost 
$30,000. 

Dam — Chandler,  Ariz. — See  "Bridges." 
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state  Canal  Work — Albany,  N.  Y. — Following  are  unit  figures  of  the  four  lowest 
bids  opened  May  16  by  W.  W.  Wotherspoon,  State  Superintendent  Public  Works,  for 

Contract  23- 4l    Erie  Canal,  Section  9,  constructing  canal  from  Kings  Bend  to  Lehigh 

Vallev  R  R    crossing;   (a)  Engineer's  estimate,  $651,703;   (b)  H.  S.  Kerbaugh,  Buffalo, 

$630,568;   (c)  Walsh  Construction  Co.,  Davenport,  Iowa,  $646,161;   (d)  R.  T.  Ford  Co., 
Rochester,  $651,120;  (e)  Combined  Construction  Co.,  Rochester,  $661,144 

(a)            (b)  (c)  (d)  (e) 

'  '=°S^d'd'Sin^ng  aSmp''stm)^.".".%5,600.00  $6,720.00  $6,720.00  $5,600.00  $600.00 

M^o'^rofufdlK-iSon.  ■.•.■.•.■.•.•.•.•.  ■.■.■.•.•,■.          mI           "ofs  ?f6  "ofl  "0^2 

"•  9?  M  ft':  sheeUng  and  bracing 50.00          60.00  60,00  60.00  50.00 

58,200  sq.   yd.   sodding  slopes 0.20            0.20  0.20  0.22  0.15 

108,800  cu.  yd.  forming  embankment 0.15            0.10  O.IU  U.l^  U.Ui 

1  no   C11     vd     linine          1-60              1.50  l.bO  i.bO  l.yo 

8  6  Mft    sawed  lumber  (yellow  pine).        55.00          55.00  55.00  60.00  50.00 
6  M   ft.    white   oak   lumber   in   lock 

gates,  forming  and  erecfg  only       45.00         45.00  45.00  30.00  40.00 

44,500  lin.  ft.  foundation  piles...    0.35            0.285  0.10  0.35  0.20 

"18,000  sq.  ft.  y^-in.  steel  sheet  piling....          0.60            0.75  0.95  0.72  0.72 

11,300  sq.  ft.  %-in.  steel  sheet  piling....          1.00            1.25  1.45  1.20  1.20 

14,100  cu.  yd.  second-class  concrete 7.00            6.00  7.75  7.30  6.75 

24.300  cu.  yd.  wash  wall , .  ■  •          2.50            2.25  3.00  2.30  2.70 

1,070  sq.  yd.  second-class  stone  paying.          2.25           2.25  2.70  2.25  2.50 

2,290  sq.  yd.  third-class  stone  paving. .          2.00            2.00  2.45  1.90  2.^& 

380  sq.  yd.  cobblestone  paving 1.50           1.50  1.80  1.50  i.bu 

320  cu.   yd.   third-class  riprap 2.75           2.75  i.do  |.(5  i.za 

450  cu.   yd.    fourth-class  riprap 2.50            2.50  3.00  2  50  2.90 

13,730  lb.    structural    steel 0.05            0.05  0.08  0.06  0.06 

41,740  lb.    metal   reinforcement 0.03            0.05  0.036  0.036  0.036 

20  480  lb.   iron  castings,   plain.... 0.03           0.04  O.O06  0.036  0.036 

91950  lb.  iron  castings,  machined 0.05            0.06  0.06  0.06  O.Ob 

960  lb.     metal    in     lock     gates,     lock 
valves   and   buffer  beams,   fur- 

nishing,  erecting  and  painting.          0.05            0.05  0.06  0.06  0.06 
228,000  lb.     metal     in     lock     gates,     lock 

i;g"and'paint"in|'"on'ir''. ''''.'.'          0.0125        0.015  0.0125  0.015  0.015 

624.000  lb.'"^e"tSfirgTr!ga£^s-. 0.065          0.135  0.08  0.078  .8 

'•'lltorehousT'''       '"'' ■.•.■•      760.00        700;00  700:00  900:00  760:00 

'■'iSi^^''^''^"''^''-----  ««o:»»  ^."""^^^  «^«-°°  «^°-»»  ««»•«» 

*  ''"irn^cf-  ''  ""  '"  '"••  '"""''"'^      400.00        500.00  400.00  400.00  450.00 

1  repairfnl  fence  ■(lump 'sum) 150.00        150.00  150.00  150.00  150.00 


*Stone  for  Jetty  Work — Portland,  Ore. 
— Contract  for  furnishing  and  delivering 
100.000  tons  of  stone  for  north  jetty  at 
mouth  of  Mehalem  River,  awarded  by  U. 
S.  Engineer  Robert  Wakedeld.  Portland, 
at  $1.34   per  ton. 

Dredging — Los  Angeles,  Cal. — Following 
are  bids  opened  May  10  by  U.  S.  Engineer, 
Los  Angeles,  for  dredging  about  515,000 
cu.  yd.  material  at  San  Pedro,  Los  Ange- 
les Harbor:  San  Francisco  Bridge  Co., 
1005  Nevada  Bank  Building,  San  Fran- 
cisco. 5.34  cts.  per  cu.  yd,  total  $27,501; 
Standard  American  Dredging  Co..  325 
Central  Building,  Los  Angeles,  5.87  cts., 
total  $30,230;  Los  Angeles  Dredging  Co., 
320  Story  Building.  Los  Angeles,  6.45  cts., 
total  $32,217. 


Irrigation  —  Corinne,  Utah.  —  Corinne 
Drainage  District  organized  for  purpose  of 
constructing  a  drainage  district.  W.  M. 
Bostaph,  Salt  Lake  City,  engaged  as  chief 
engineer  for  this  work,  which  will  irrigate 
about  200.000  acres  and  about  200  miles  of 
pipe  (concrete)  will  be  laid,  from  8000  to 
10,000  bbl.  of  cement  required. 

London,  Ont. — Plans  to  be  prepared  by 
H.  A.  Frazier  for  construction  of  a  con- 
crete breakwater;  cost  about  $30,000. 

Shed— Sarnia,  Ont.— Grand  Trunk  Rail- 
way Engineers  are  preparing  plans  for 
freight  sheds  to  be  erected  on  the  docks 
at  Sarnia  for  the  Port  Huron  &  Duluth 
Steamship  Company.  H.  G.  Kelly,  Grand 
Trunk  Ry.,  Montreal,  Que.,  will  be  in 
charge   of   the   work. 

Levee  Work— Edmonton,  Alta. — City 
Engineer  recommends  construction  of  a 
levee  around  power  house  to  cost  $25,000. 


BIDS     DESIRED. 

Dredging — Providence,  R.  I. — Until  June 
12,  by  U.  S.  Engineer  Office,  Providence, 
for  dredging  in  Providence  Harbor.  R.  T  , 
advertised  in  Engineering  Record. 

Seawall  and  Filling — Bridgeport,  Conn. 
— Until  June  19  by  Board  Park  Commis- 
sioners for  constructing  about  3900  ft. 
seawall  and  filling  at  Seaside  Park,  ad- 
vertised in  Engineering  Record.  Alfred 
H.   Terry,   City  Engineer. 

Dredging — Trenton,  N.  J. — Until  June  6, 
by  Department  of  Commerce  &  Naviga- 
tion, StaJLe  House,  tor  dredging  section 
of  proposed  inland  waterway  from  Cape 
May  to  Bay  Head,  in  Great  Channel  near 
Stone  Harbor. 

Dam — Lock  Haven,  Pa. — Until  June  7, 
by  Allen  Sterner,  Superintendent  Parks 
&  Public  Property,  Lock  Haven,  for  con- 
structing a  portion  of  storage  dam  No. 
1  on  McElhattan  Run,  Wayne  Township, 
Clinton  County,  advertised  in  Engineering 
Record.     H.  P.  Shoemaker,  City  Engineer. 

Dredging — Philadelphia,  Pa. — Until  June 
S  by  Bureau  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  C,  for  dredging  at  the 
Navy  Yard,  Philadelphia.  Specification 
2232:    appropriation,    $24,500. 

Wharf — New;  Orleans,  La. — Until  June  8 
by  Light  House  Inuspector,  New  Orleans, 
for  constructing  wharf,  etc.,  at  Sabine 
Pass  Light  Station.  La. 

Stone  and  Willows — New  Orleans,  La. — 
Until  June  20,  by  U.  S.  Engineer,  New 
Orleans,  for  furnishing  and  delivering 
willows  for  South  and  Southwest  Passes, 
Mississippi  River;  also  same,  separate 
bids  for  furnishing  and  delivering  stone 
at  the  South  and  Southwest  Passes,  Mis- 
sisippi  River,  both  proposals  advertised 
In  Engineering  Record. 

Levee — Clarksdale,  Miss. — Until  June  6 
by  Levee  Board  (T.  G.  Dabney,  Ch.  Engr.) 
for  a  plain  concrete  slab,  without  rein; 
forcements  to  be  placer]  at  front  slope  of 
levee  in  following  localities:  On  levee  Sec- 
tion 34  and  35,  2200  ft.  long;  Section  54  and 
55,  6600  ft.  long;  Section  64  and  65,  3750  ft. 
long,  and  on  Section  70,  1000  ft.  long.  Ad- 
vertised   in    Engineering    Record. 

Irrigation — Balmorhea,  Tex. — Until  June 
24,  by  Reeves  County  Irrigation  Dist.  No. 
1  (W.  W.  Stewart,  Secy.),  for  construct- 
ing diversion  dam  and  canal,  two  earth 
storage  dams  with  outlet  work  and  canal, 
in  all  about  185,000  cu.  yd.  excav.,  185,000 
cu.  yd.  embankment,  22,000  sq.  yd.  dry 
paving,  etc.     V.  L.  Sullivan,  Ch.  Engr. 


Irrigation  —  Grandvlew,  Wash. — Until 
June  5  by  Dept.  Interior.  U.  S.  Reclama- 
tion Service,  Washington,  D.  C,  for  fur- 
nishing and  erecting  power  pumping 
equipment,  to  consist  of  hydraulic  turbine 
pumps,  steel  pipes,  head  gates,  etc.,  fo' 
the  Grandvlew  Irrigation  Dist. 

Wharf    Improvement — Seattle,    Wash. — 

Until  2..'!0  p.  m..  June  7,  by  Port  Com- 
mission (C.  E.  Remsberg,  Secy.)  for  ex- 
cavation, slope  revetment  and  substruc- 
ture work  for  extension  of  Spokane 
Street  Wharf,   cost  about  ?17,500. 

Jetty  Work — Gardiner,  Ore. — Until  July 
3,  by  Board  Commissioners,  Port  of 
Umpqua.  Gardiner  (J.  P.  Christie,  Secy.), 
for  constructing  north  jetty  at  mouth  of 
Umpqua   River. 

Dredging — Port  Maitland,  Ont. — Until 
May  30,  by  R.  C.  Desrochers,  Secy.  Dept. 
Pub.  Wks.,  Ottawa,  for  dredging  required 
at   Port   Maitland. 


PRICES   AND    LETTINGS. 

iflndicates  award  of  contract. 

•kSea  Wall — Boston,  Mass. — Contract 
for  constructing  sea  wall  and  paving 
Condor  Street  (bids  opened  May  15  by 
Commissioner  Public  Works)  awarded 
Bay  State  Dredging  Company,  for  Has- 
ham  block,  at  $17,349. 

Dredging — Bridgeport,  Conn. — Following 
are  bids  opened  May  15  by  U.  S.  En- 
gineer, New  London,  for  maintenance 
dredging  in  Bridgeport  Harbor,  about 
38,300  cu.  yds.;  J.  P.  Randerson,  35 
Broad  Street,  Albany,  N.  T.,  28  cents; 
Maritime  Dredging  Company,  80  Broad 
Street,    New    York,    14.5    cents. 

^Dredging — New  York,  N.  Y. — Contract 
for  dredging  Staten  Island  Sound.  New 
York  and  New  Jersey,  awarded  P.  San- 
ford  Ross.  Jersey  City.  N.  J.,  at  $280,000. 
(Bids  opened  May  4  by  U.  S.  Engineer.) 

^Retaining  Wall,  Etc. — McKeesport, 
Pa. — Contract  for  constructing  retaining 
wall,  bulkhead,  etc.  (bids  opened  May 
15)  awarded  E.  M.  Wickert  Company. 
Pittsburgh,  at  $24,925.  John  F.  Alderin, 
City  Clerk. 

♦Riprap  —  Wilmington,      Del. — Contract 

for  furnishing  and  delivering  about  14.- 
300  tons  of  riprap  stone  and  1500  tons  of 
capstones  awarded  by  U.  S.  Engineer  to 
Raleigh  Granite  Co..  Raleigh,  N.  C,  at 
$28,124. 

Rip  Rap— Washington,  D.  C. — Only  bid 
opened  May  15  by  Corps  Engineers. 
U.  S.  A.,  for  constructing  rip  rap  and  sea- 
wall foundation,  furnishing  stone,  etc., 
at  Anacostia  River,  submitted  by  Colum- 
bia Granite  &  Dredging  Corporation, 
Washington,  D.  C.  at  $1.74  for  rip  rap 
and  $2.25  for  building  stone.  P.  Dodge. 
Chief  Clerk   of  Commissioners. 

-A-lrrlgatlon  —  Malta,  Mont.  —  Contracts 
awarded  Security  Bridge  Co..  Minneapo- 
lis. Minn.,  for  structures  Schedule  2.  Bow- 
doin  Canal  system.  Milk  River  irrigation 
project,   Montana,   at  $12,940. 

Guide  Wall  at  Locks— Seattle,  Wash.— 

Following  are  four  lowest  bids  opened 
May  12  by  U.  S.  Engineers  Office.  Burke 
Building,  for  constructing  an  800-ft.  guide 
wall  at  Lake  Washington  Canal  Locks: 
Lester  &  Monohan.  Colman  Dock,  $17,286; 
J.  A.  McEachern  Company,  $19,485;  Cross 
&  Parry  Company.  $17,494.  and  Booker 
Kiehl  &  Whipple.  $19,896.  Bidders  all  of 
Seattle. 


ELECTRIC  RAILWAYS 


PROPOSED  WORK. 

Philadelphia,  Pa. — Citizens  May  16 
voted  $67,000,000  for  port  and  transit  de- 
velopment and  $47,000,000  for  general  im- 
provements. 

Pottstown,  Pa. — The  Pottstown  & 
Phoenixville  Ry.  Co.  will  spend  about 
$50,000  for  improvements.  New  86-lb. 
rails  will  be  laid  west  of  Manatawny 
Street  and  east  of  Montgomery  Street. 

Baltimore,  Md. — Reported  United  Rail- 
ways &  Electric  Company  will  construct 
1-mile  extension  on  Liberty  Heights  Ave- 
nue. 

Goldsboro,  N.  C. — Contract  about  to  be 
let  by  Goldsboro  Electric  Ry.  Company 
for  material  for  construction  of  2-mlle 
extension,  including  three  railroad  cross- 
ings and  one  complete  T. 

Lakeland,  Fla. — The  Tampa  &  Eastern 
Traction  Co.  received  franchise  from 
City  Commissioners  to  construct  line  in 
Lakeland.     Frank    L.    Cooper.    Sec'y. 

Hanson  City,  La. — Surveys  being  made 
for     construction     of     six-mile     extension 


from    Hanson    Cilv    to    Host   for   Orleans- 
Kenner    Electric-   Ry.    Co..    cost    $100,000. 

Chicago,  III. — The  Metropolitan  West 
Side  Elevated  Ry.  Company  contemplates 
extending  Douglas  Park  Branch  to  Ber- 
wyn. 

Kirkwood,  Mo. — Bd.  of  Aldermen  grant- 
ed permit  to  United  Railways  Co.  to  con- 
struct a  substation  at  Washington  and 
Fillmore  Avenues,   Kirkwood. 

Martinez,  Cal. — The  Martinez  &  Con- 
cord Interurban  Ry.  Co.  will  construct 
an  electric  railway  from  Martinez  to 
Concord. 

Flagstaff,  Ariz. — Construction  of  an 
electric  railway  from  Flagstaff  to  Grand 
Canyon  contemplated  by  M.  H.  Sherman, 
Westminster  Hotel.    Los   Angeles. 


BIDS    DESIRED. 

New  York,  N.  Y.— Until  June  5  Ijy  Pub- 
lic Service  Commission.  120  Broadway 
(James  B.  Walker.  Secy.),  for  supplying 
structural  steel  for  use  in  construction  of 
rapid  transit  railroad. 


PRICES  AND  LETTINGS. 
i(Indicates  award  of  contract. 

irNevi  Haven,  Conn. — Contract  for 
erecting  a  power  house  for  Connecticut 
Co.  awarded  to  J,  G.  White  Engineering 
Cor.,  43  Exchange  Place.  New  York,  N.  Y. 

New  York,  N.  Y. — Following  are  four 
lowest  bids  opened  May  22  by  Public 
Service  Commission.  12(1  Brosidway,  for 
constructing  Sect.  No.  5  of  Route  No.  8, 
a  part  of  the  Fourteenth  Street  Eastern 
Rapid  Transit  Railroad:  MacArthur 
Bros.  Co..  11  Pine  Street.  $1,336,950;  J.  F. 
Cogan  Co..  Woolworth  Building,  $1,364,- 
266;  Rodgers  &  Haggerty,  Inc.,  Hudson 
River  and  152d  Street,  $1,386,514;  The 
Degnon  Contracting  Co..  36  East  Forty- 
second  Street.    ?1,433,745. 

Lowest  bid  opened  May  23  by  Public 
Service  Commission,  120  Broadway,  for 
constructing  the  Eastern  Parkway  Rapid 
Transit  R.  R.,  Route  31,  submitted  by 
Dennis  E.  Conners,  64  West  Eighty-eighth 
Street,  at  $1,356,000. 


I^New  York,  N.  Y. — Following  are  unit  figures  of  four  lowest  bids  opened  May  16 

by   Public   Service   Commission   for   First   District.    120   Broadway,    for  constructing 

Route  8.  Section  4.  a  2-track  subsurface  railroad  extending  under  N.  Seventh  Street 
and   Metropolitan   Avenue.   Brooklyn,    from   Bedford   Avenue   to   Manhattan   Avenue: 

(a)  Mason  &  Hanger  Co.,  Inc.,  52  Vanderbilt  Avenue,  $1,847,174   (awarded  contract); 

(b)  John  C.  Sullivan.  103  Park  Avenue.  $2,018,804;  (c)  Rodgers  &  Hagerty.  Hudson 
River  and  152d  Street.  $2,123,619;  (d)  The  Degnon  Contracting  Co..  30  E.  Forty-second 
Street.  $2,156,691.     (Total  length  of  structure  3,590.5  ft.) 

Item  '(a)  (b)  (c)  (d) 

1  134,000\cu.  yd.  earth  excav.  above  mean  high  water..  $2.90  $3.00  $4.25  $3.00 

2  80.325  cu.  yd.  earth  excav.  below  mean  high  water..  2.90  3.40  4.75  4.75 
2A        4.620  cu.   yd.   earth   excav.  above  and   below  mean 

high  water,   sewers 2.90  3.25  3.00  3.00 

4  5.300    front  ft.  (a)  underpinning  buildings  less  than 

7    stories 29.00  40.00  5.00  25.00 

4E  730  front  ft.  maintaining,  protecting  and  securing 

buildings    28.00  30.00  5.00  20.00 

6  34.000  cu.  yd.  concrete  masonry  in  place 7.50  8.50  9.50  9.00 

7  7.300  cu.    yd.    protective    concrete    masonry   outside 

water  pressure 7.50  8.50  9.50  9.0O 

8  20  cu.  yd.  rubble  stone  masonry 5.00  6.00  8.00  8.00 

8A              20  cu.  yd.  dry  rubble  masonry 4.00  5.00  5.00  7.00 

9  5  cu.  yd.   brick  masonry 12.00  20.00  15.00  16.00 

10  30  cu.  yd.  hollow  terra  cotta  brick  masonry 12.00  15.00  15.00  20.00 

11  100  bbl.  grout  of  Portland  cement 2.50  4.00  3.00  3.50 

12  100  lin.   ft.   timber  piles 0.50  0.30  0.26  1.00 

13  2  M  ft.    timber  foundations 50.00  40.00  50.00  75.00 

14  25  cu.  yd.  broken  stone  or  gravel 2.50  2.00  3.00  3.00 

15  44,000  sq.  yd,  (a)  waterproofing.  1  ply 0.33  0.45  0.40  0.50 

15                100  sq.  yd.   (b)  waterproofing,  2  ply 0.54  0.60  0.75  1.00 

15          13,570  sq.  yd.   (c)  waterproofing,  3  ply 0.82  1.10  1.00  1.25 

15                100  sq.  yd.   (d)  waterproofing,  4  ply 1.08  1.50  1.40  1.50 

15                100  sq.  yd.   (e)  waterproofing,  5  ply 1.35  1.80  1.70  1.75 

15  50  sq.  yd.   (f)  waterproofing,  6  ply.... 1.62  2.50  2.15  2.00 

16  100  sq.   yd.    (1)    waterproofing,  dry  ply 0.22  0.30  0.40  0.40 

16  7.040  cu.  yd.  brick  in  asphalt  mastic 20.00  25.00  25.00  25.00 

17  50  lin.  ft.   (a)  vitrified  drain  pipe.  12  in 0.90  1.00  0.85  0  80 

17-                50  lin.  ft.   (b)  vitrified  drain  pipe.  10  in 0.80  0.85  0.70  0.55 

17             1,450  lin.  ft.   (c)  vitrified  drain  pipe.     8  in 0.50  0.65  0.55  0.30 

17             1,450  Hn.  ft.   (d)  vitrified  drain  pipe.     Bin 0.35  0.60  O.BO  0.25 

17                  50  lin.  ft.   (e)  vitrified  drain  pipe.     4  in 0.25  0.50  0.45  0.30 

17                  50  lin.  ft.   (g)  cast-iron  drain  pipe.     6  in 1.15  1.50  1.25  1.00 

17                665  lin.  ft.  (h)  cast-iron  drain  pipe.     4  in 0.70  1.00  0.60  1.00 

17  100  lin.  ft.   (1)    cast-iron  drain  pipe.  10  in 2.30  2.50  2.25  1.50 

17A  100  lin.   ft.    (a)   cast-iron  pipe  and   fittings,   3   in., 

extra   heavy 1.00  1.00  1.25  1.00 

17A  TOO  lin.   ft.    (b)    cast-iron   pipe  and    fittings.    4   in., 

extra  heavy 1.15  1.25  1.50  100 

17A  300  lin.    ft.    (c)    cast-iron   pipe  and  fittings,    6   in., 

extra  heavy 1.60  1.50  2.00  125 

17A  200  lin.   ft.    (d)   cast-iron  pipe  and  fittings.   8   in.. 

extra  heavy 2.30  2.00  3.00  1.50 

17C  100  lin.    ft.    (a)   galvanized  wrought-iron  pipe  and 

fittings,  special,  extra  heavy,  3  in 1.80  0.25  2.00  1.25 

17C  100  lin.   ft.    (d)   galvanized  wrought-iron  pipe  and 

fittings,  special,  extra  heavy,  6  in 3.50  0.35  3.50  2  50 

18  125,800  duct  ft.  tunnel  ducts 0.10  0.14  0.12  0.20 

18A       11.200  duct  ft.   railroad  ducts 0.13  0.14  0.16  0  25 

19  1.210  ton   riveted   steel 100.00  100.00  96.00  105.00 

20  2.260  ton   steel  beams  and  shapes 87.00  85.00  85.00  95.00 

21  845  ton  steel  rods  and  bars 84.00  80.00  90.00  85.00 

25  37  ton  miscellaneous  iron  castings 70.00  100.00  80.00  90.00 

25C                1  ton   miscellaneous  sewer  irons 100.00  100.00  125.00  100  00 

26  9.600  1b.    special   wire   forms 0.12  0.20  0  10  0  15 

27B         4.200  lin.   ft.   1%-in.  seasoned  oak  handrail 0.35  0.40  0.35  1.00 

28  5.375  sq.  ft.   steel  gratings  for  ventilation 1.95  2.00  1.50  2  00 

29  1.680  sq.   ft.   vault  lights 1.15  1.50  1.50  l'.50 

30  4.200  sq.   yd.    (a)  sidewalk  restored 2.00  1.50  1.35  2.00 

30            1,400  sq.  yd.   (e)  repavement  of  roadway,  asphalt..  2.70  2.75  3.00  3.25 

30           15.450  sq.  yd.  (f)  repavement  of  road.,  granite  blcck  2.30  1.00  1.00  2  50 

30                150  lin.   ft.    (i)   new  bluestone  curb 1.15  1.00  .1.00  1.50 

30                100  lin.  ft.   (k)   new  8-in.  granite  curb 1.70  2.00  1.50  2  00 

32             7.000  lin.  ft.    (a)  electric  conduits.   %  in.,  w.  1 0.12  0.20  0  20  0  30 

32                100  lin.  ft.   (b)   electric  conduits.  I'A  in.,  w.  i 0.24  0.30  0.30  0  45 

32                200  lin.  ft.    (c)  electric  conduits.  2  in.,  w.  1 0.30  0.45  0.35  0  65 

32  300  lin.   ft.    (d)   electric  conduits.   1  in.,  w.   1 0.20  0.25  0.25  0  35 

33  700  cast-iron    outlet    boxes 1.15  2.00  1.50  100 

34  100  lin.   ft.   (a)   cast-iron  pipes  and  fittings.   6  in.. 

extra    heavy 1.60  1.50  2.00  125 
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t,  Section  4  (Continued) 

Itt  Un.  n.   (b)  cast-Iron  pipes  and  flttinSB,  t  in., 

extra    heavy 1.16  i.oo 

S.m  Ub.  ft.  vltrifled  pipe  aewer.  IX  in 3.00  I.OO 

l-gt  Un.  ft.  Tttrined  pipe  sewer,  15  In 3.45  i.tS 

«W  lin.  ft.  vitrifled  pipe  sewer.  18  In 3.90  3.00 

J7t  lin.  ft.  vltrilted  pipe  sewer.  30  in 4.16  S.60 

Itt  Un.  ft.  vitrlOed  pipe  sewer.  31  In 4.70  3.76 

100  Un.  ft.  vitriHed  pipe  sewer.  34  in 4.S5  4.00 

6  ton  cast-iron  sewer  pipe,  straight 3C.80  40.00 

5  ton  east-Iron  sewer  pip*,  specikls 7S.S0  tO.OO  100.00 

ttQ  Un.  ft.  ess-shaped  masonr>'  sewer,  3  ft.  t  in. 

X  S  ft.  4  in 6.20  7.80      6.60 

St  Un.  ft.  ess-shaped  masonry  sewer,  4  ft.  0  In. 

X  2  ft.   8  In B.75  7.50 

40  Un.  ft.  circular  sewer.  3  ft.  3  in 3.75  7.50 

let  Un.  ft.  cIrcuUr  sewer.  3  ft.  (  In 425  10  00 

ItO  Un.  ft.  circular  sewer.  4  ft.  0  In 4  75  13  00 

100  lin.  ft.  circular  sewer.  5  ft.  0  in 7.25  18  00 

tt  Un.  ft.  circular  sewer,  5  ft.  S  in 8.60  20.00 

40  Un.  ft.  circular  sewer,  (  ft.  0  In lO.SO  22.00 

.•!i  li"-  "■•*■'"•*""■•♦  '^  '  '" 12-00  25.00 

'"Hi  ■""•  '*•  ^'^^  maintain,  electric  overhead  trolley.  9.00  3.00 

!S!  H"-  i^  ''*•*'■  P'P*'     *  •" 0-80  0.75 

IM  Un.  ft.  water  pipe.  13  in 1.60  2.00 

WO  Un.  ft.  water  pipe,  16  in 2.05  S.OO 

IM  hn.  ft.  water  pipe.  10  in 2.40  4.00 

Stt  Un.  ft.  water  pipe.  14  U> 3.45  6.00 

IM  Un.  ft.  water  pipe.  30  in 4.00  7.00 

.52  !*'^®»  connections  for  water  pipe  restored..  13.80  20.00 

12  H"-  S-  «*■  "">*■     *  '" 0.60  0.50 

Itt  Un.  ft.  sas  pipe.    4  in 0.70  0.6O 

Jj;  H^  2- *"  •*!«**•   !  !" o-so  o'5 

!H  H"-  I*-  K»»  P'P«.     »  In 1.0s  1.00 

Itt  Un.  ft.  sas  pipe,   10  In... 125  1  2.=> 

Itt  Un.   ft.  Ras  pipe.  12  In 150  160 

ItO  lin.   ft.  sas  pipe.  16  in 2.0S  3.00 

Itt  Un.   ft.    sas  pipe.   20  In 2  40  4  00 

2.t0t  lin.  ft.  (a)  by-passins  pipe.  6  in.,  w,  I i.tr  2  ."io 

'•S!  !'"■  "•  <*'*  i>y-Pa«8lns  pipe,  8  In.,  w.  1 2.Sft  3.00 

.U5  !!"■  ?•  'A^  by-passing  pipe.  12-ln.,  w.  1 2.90  4.00 

3.0M  Un.  ft.  (h)  by-passins  pipe.  4  in.,  w.  1 1  is  !>  50 

l.»0  lin.  ft.   (w)  by-passlns  PiPe.  3  In.,  w.  1 0.80  2  00 

Mt  Un.  ft.  (a)  by-passlns  pipe  on  trestles,  12  In., 

w.   1 2.90  5.00 

Zte  Un.  ft.  (b)  by-passlns  pipe  on  trestles,  16  In., 

w.   1 3.45  7..'iO 

150  lin.  ft.   (s)  by-passlns  pipe  on  trestles,  8  in.. 

W.I 2.30  4.00 

700  lin.   ft.    <J)   cat.    trestle   for  pipes.    16   In.   and 

under    3.45  3.50 

300  Un.   ft.    (I)   by-passins  Pipe  on  trestle.   10  In.. 

w.   i 2.R0  8.25 

50  service  connections  for  sas  pipes  restored 11. ."JO  16,00 

50  ton  cast-iron  hub  and  spisot  pipe,  straisht...  40.00  45.00 

15  ton  cast-iron  hub  and  spigot  pipe,  specials...  80.00  80.00 

87S  duct  ft.  electric  ducts  and  conduits 0.45  0.60 

100  Un.  ft.   fa)  electric  ducts  and  conduits,  2V4-in. 

w.-i.    pipe 0.45  1,00 

100  Un,   ft,    rh)   electric  ducts  and   conduits.   3-in. 

w.-l.   pipe 0,50  1.00       1.2B 

ion  Un.  ft.   fh)  Kdlson  conduit.  3  In 0.90  1,00       1,25 

100  Un.  ft.   fl)  Edison  conduit.  SH  In l.ns  t  00      1  50 

10  electrical  servlres  restored 13,80  2S.00     25.00 

100  duct  ft.  wooden  ducts  of  whatever  kind 0.60  1,00       1  25 

IfO  duct  ft.  flber  ducts  of  whatever  kind 0.60  1.00       1,2S 


1.50 
3.00 
3.50 
4.00 
4.60 
6.00 
6.00 
60.00 


7.00 
7.00 
8.00 
9.00 
14.50 
16.60 
17.00 
20.00 
2.00 
0,50 
1.00 
1.50 
2.00 
2.50 
3.00 
2500 
0.60 
0.60 
0.50 
0,75 
0.86 
1.00 
l.SO 
2.00 
.f.on 
4.00 
6.00 
2  50 
2,00 


8.00 
3.00 
2.00 

4.50 
25.00 
40,00 
86.00 

0.65 

1.00 


1.00 
3.60 
4.00 
4.50 
6.00 
6.60 
6.00 
100.00 
120.00 

10.00 

13.00 

8.00 

10.00 

12.00 

14.00 

16.00 

18.00 

20.00 

4.00 

2.00 

2.60 

2.76 

3.00 

3.50 

4.00 

26.00 

0.75 

1.00 

1.60 

2.00 

2,20 


New  Yort«,  N.  V. — Following  are  unit  flsures  of  the  four  lowest  bids  opened  May 
IS  by  Public  Service  Commission  for  First  District,  120  Broadway,  for  constructing 
Route  No.  8,  Section  1,  a  2-traok  subsurface  railroad  extending  from  East  and  West 
Fburteefitb  Street  from  west  of  Sixth  Avenue  to  easterly  building  Une  of  Irving 
PiBoe:  (a)  Booth  A  Fllnn.  Ltd.,  17  Battery  Place,  $2,628,618:  (b)  P.  McGovem  & 
Co..  1  Madison  Avenue.  $2,697,046:  (c)  MacArthur  Brothers,  11  Pine  Street,  $2,746,028; 
(d)  Oacar  Daniels,  Woolworth  Building,  $2,770,431. 

It«n  (a)  (b)  (c)  (d) 
I          80.600  cu.    yd.     <a)    earth    excav.    above 
mean  high  water  between  exist- 
ing   subways $6.00            $5.26            $4.10            $5.00 

1  1.040  cu.    yd.     <b)    earth    excav.    above 

mean  high  water  under  existing 

subways    5.00  7.50  7.50  5.00 

1  7.700  cu.    yd.     (a)    earth    excav.    below 

mean  high  water  between  exist- 

ins  subways 5.00  6.00  4.85  5.00 

S  100  cu.    yd.     (b)    earth    excav.    below 

mean  hish  water  under  existing 

.  .^     subways 5.00  7.60  9.00  5.00 

SA         l.CtO  cu.    yd.    earth    excav.    above    and 

below  mean  hlsh  water 5.00  3.50  3.75  4.00 

S  (3.004  cu.    yd.    (a)    rock    excav.    between 

existins    subways 6.0O  6.80  6.00  7.00 

S          18.500  cu.   yd.   (b)  rock  excav.  under  ex- 
istins subways 6.00  10.00  12.00  8.00 

ZA  100  cu.     yd.     rock    excav.     for    sewer. 

pipes,    ducts,   etc 6.00  10,00  7.50  8.00 

4  l,tM  front   ft.    fa)    underpinning   bulld- 

Ings.  less  than  7  stories 41.00  23.00  75.00  25.00 

4  17t  front    ft.    (b)    underpinning    bulld- 

ins>.  from  7  to  12  stories 200.00  23.00  90.00  26.00 

4  lot  front   ft.    <c)    underplnnlns   buUd- 

inss.  over  12  stories 225.00  70.00  90.00  26.00 

4B  7S0  front    ft.    malntalnins,    protecting 

and  securing  buildings 40,00  10,00  35.00  25.00 

400  1  maintaining,  protecting  and  secur- 

ing Lincoln  statue  (lump  sum)..   1,500,00  250,00       2,000.00      2  000  00 

4PP  1  maintaining,  protect,  and  securing 

..  ,^     Washlnston  statue  (lump  sum)..   1.000.00         250,00      2,000.00      1,500.00 
t  tl.140  cu.    rd.    tunnel    excav.,    Includlns 

..,^     timberins.   etc 8.00  9,25  8.76  9.00 

•  St. 7t0  cu.  yd    concrete  masonry  in  place.  7.6O  10.50  8.50  11.00 

7  4.400  cu.    yd.    protective    concrete    ma- 

.«    ■°°'3I  '"  £l?"  ; ;■       ^'"'         '"S"  8-50        11.00 

5  10  cu.    yd.   rubble   stone   masonry   In 

.«    P"*^  .; \.\:. .rso  gno  5.00  1,5.00 

SA              10  CO.  yd.  dry  rubble  maary.  In  place.  2.60  6,00  4  50  7  on 

t                 30  cu.  yd.  brick  masonry  In  place....  16.00  25.00.  UM  isioo 
It                 16  cu.  yd.  holk>w  terra  cotta  brick  or 

tile    masonry 13.00  20,00  14  00  15  00 

11  4,000  bbl.   srout  In  Portland  cement 4  00  4  00  280  250 

IIA            100  sq.  yd,  resurfaclns  old  concrete...  0  45  100  125  ion 

12  500  Un,    ft     timber  piles   in   place  and  "  '  "" 

prepared    0.30  0  50  0  65  n  2^; 

IS  2  M   ft.    timber   foundations,    ptaced  "  "*  "^^ 

,,    ""'..'H.'*^**'  •.:.• ;•;•      """^        ^s.oo        56.00        40.00 

14  15  cu.   yd.   broken  stone  or  gravel  In 

Ptece  3.00  3,00  2.50  ton 

15  14.000  sq.  yd.  (a)  l-ply  waterprooflns.- •  0,45  I.OO  035  040 
IS  100  sq.  yd.  (b)  2-ply  waterproofing...  0,80  1,10  o'ss  o«R 
15  8.000  sq.  yd.  (c)  3-ply  waterproofing...  1.15  1,25  085  0  90 
15               100  sq.  yd.  (d)   4. ply  waterproofing...  1.R0  1  50  I'lo  125 

15  100  sq.  yd.   (e)  6-ply  waterproofing...  1.85  2  50  140  150 

16  600  sq.  yd.  (f)  6-ply  waterproofing.,,  2,20  son  170  ign 
IS  100  sq.  yd.  (I)  dry-ply  waterproofing,  0,30  0,90  025  ntn 
IC  3.500  CO.  yd.     waterproofing     brick     In  "*" 

asphalt   mastic 28.00  24,00  212'!  in  nn 

17  100  Un.  ft.  (a)  12-ln.  vltr.  or  c.-l,  pipe,  i.oo  1.50  \m  IM 
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8,  Section  I  (Continued) 

100  Hn.  ft.  (b)  10-ln.  vltr.  or  c.-i.  pipe.  0.75 

2,000  Iln.  ft.  (c)     8-in.  vltr.  or  c.-i.  pipe.  0.60 

2,000  Un.  ft.  (d)     6-in.  vitr.  or  c.-l.  pipe.  0.50 

100  lin.  ft.  (e)     4-ln.  vitr.  or  c.-i.  pipe.  0.40 

100  Iln.  ft.  (R)     6-ln.  c.-i,  pipe 1.00 

5,400  Hn.  ft.  (h)     4-in.  c.-i.  pipe 0.80 

576  lin.  ft.   (i)  10-in.  c.-i.  pipe 1.76 

200  Hn.    ft.     (a)    3-in.    c.-l.    pipe    and 

fittings,    etc 0.80 

200  lin.    ft.     (b)    4-ln.    c.-i.    pipe    and 

fittings,    etc 1.00 

300  Hn.    ft.     (c)    6-in.    c.-l.    pipe    and 

fittings,    etc 1.40 

300  Hn.    ft.     (d)    8-ln.    c.-i.    pipe    and 

fittings,    etc 1.90 

100  Hn.    ft.    (d)    6-in.    galv.    w.-i.    pipe, 

fittings,    etc 3.00 

110,000  duct  ft.  tunnel  ducts  In  place 0.15 

3,200  ton     riveted     steel,     painted     and 

erected   100.00 

60  ton    (c)   cutting  out,   removal   and 

disposal  of  old  cast  iron  or  steel.        12.00 
1,700  ton  steel  beams  and  shapes,  etc..        80.00 

1,000  holes,   drlHIng  holes  in  steel 0,50 

140  ton   steel   rods   and    bars    built    in 

concrete  60.00 

35  ton    misc.    iron    casting,    manhole 

heads  and  covers,  etc 70.00 

2  ton  misc.  iron  furnishings,  etc....         80.00 
1,000  lb,  special  wire  forms  in  place,...  0.10 

3,000  lin.  ft.  1%-in.  seasoned  oak  or  ash 

handrail    0.40 

3,700  so,    ft.    steel  gratings   for  ventila- 
tion in  place 1.75 

170  sq.  ft.  vault  lights  In  place 1.50 

1,800  sq.  yd.   (a)  street  surface  restored 

within  curb  lines  (sidewalk) 2.00 

6,900  sq.  yd.    (e)  repav.  of  r'dways,  be- 
tween curbs,  asphalt  pavement..  3.00 
3,000  sq.  yd.    (f)   repav,  of  r'dways,  be- 
tween curbs,  granite  block 3.50 

100  Iln.   ft.    (i)   new  bluestone  curb  In 

place    1.25 

1,500  Hn.  ft.   (k)  new  8-in.  granite  curb 

in  place 1.50 

100  sq.  yd.  park  surface  restored 2.50 

7,200  Hn.    ft.     (a)     %-in.     w.-i.    electric 

conduits   in   place 0.25 

400  Hn,    ft.    (b)    l»i-ln.    w.-l.    electric 

conduits   in   place 0  50 

200  Hn.     ft.     (c)     2-in.     w.-i.     electric 

conduits   in   place 0  60 

4,200  Hn,     ft.     (d)     1-in.     w.-i.     electric 

conduits   in   place 0.35 

800  c.-i.  outlet  boxes  in  place 0.40 

10  c.-l.  pull  boxes  in  place 1  50 

100  lin.     ft,     (a)     6-ln,     c.-i.     pipe    and 

fittings,  etc 125 

100  Hn.    ft.     (b)    3-in.    c.-l.    pipe    and 

fittings,  etc 0.7,5 

1.130  lin,  ft,  12-in.  vltr.  pipe  sewer £35 

350  Hn,  ft.  15-in.  vitr.  pipe  sewer 2.70 

80  Hn,  ft,  18-in,  vitr.  pipe  sewer 315 

460  Hn.  ft.  20-ln.  vltr.  pipe  sewer 3.!>0 

100  Hn.  ft.  24-ln,  vitr.  pipe  sewer 4.30 

5  ton  c.-i,  iron  sewer  pipe  (straight 

pipe)   in  place 45.00 

1  ton   e,-l,    iron  sewer  pipe    (special 

castings)  in  place 80,00 

115  Hn.  ft.  3  ft.  6  in.  X  2  ft,  4  in.  egg- 

shaped  brick  or  concrete  sewer. .  5.00 

750  Hn.    ft.    4    ft.    6    in.    x    30    in.    egg- 

shaned  brick  or  concrete  sewer. .  6,50 
,  ,'nX  ,,"•  "•  *  ''•  ^  '"■  circular  sewer...  8.50 
4,100  Hn.    ft.    sq.    tr,    (a)    street    surface     ■ 
railroad    support,    etc.,    elec     un- 
derground   trolley 4  OO 

230  lin,  ft,  sq,  tr,  (b)  street  surface 
railroad  support,  horse,  storage 
and   battery,   etc 2,50 

2  columns    (a)    elev,    railroad    cols,, 

supported   entirely   upon   railroad 

structure    (temp,    etc) 900,00 

^  columns    (b)    elev,    railroad    cols, 
supnortert    partly   on    or   off   rail- 

1  Qnn^„,.f"""''*"r''   fte"iP-.   etc.) 1,400.00       1,500.00       1,250,00       1.500.00 

1  support, ,      main,      and      unilerpln, 
TTway-Fonrth     Avenue     Subway 

1  K.mS   '""^'i ■,.• 16,000,00     10.000,00     31,250,00     45,000.00 

support,,      main,      and      underpin. 
Man     and    Bronx    Subway    (lump 

sum)      yg  QQA  nn 

1  support,,      main,      and    "  underpin. 
Hudson  and  Man,  Subway  (lump 

7,-  ,,l"^}    •■•, 20,000,00 

115    i!^'  U-  ,5'"-  '"''1®''  P'Pe,  etc 0,40 

1  r.     "•  ''■  J2-  n    ■"'ater  pipe,  etc 1,00 

ir  1'"  „f*-  '""'"■  "'»*«'•  o'P«-  etc 3,50 

I7n  n,r   «^  connections  for  water  pipes        20,00 
1  000    n'  J|-    !-"■  <-■-•  eas  pipe,  etc...         0.30 

VA     n'   ft  in"'"-  "■-]■   ^»  P'P"'   '^t'^--  0-«« 

3^00  Iln'   «  '„:s"o  <;■-'■  Kas  pipe.  etc...  0.80 

^,JJ-  '!'^    '■'"■    «'•-'•    by-passing 

pipe,  etc 4  00 

5    In-  U   <%Wr-  ■"  i-  «'''«'  PiPe.'etc."  4^0 

Ir  LP™.     '^'  '""'"  ^•-'-  Kas    pipe.  etc.         6.00 
serylcf  connections  for  gas  pipes 
nil  sizes,  each v  v:  . 

*°trMeTt'■n,ni'"^^"''  spigot' plpV, 

iir  ,.       JJ*"}'   P'P*'   etc 40  00 

"",„"■  i'-*  "ew  8-ln.  std,w,-|    gas 
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Brooklyn,  N.  Y.— Following  are  four 
lowest  bids  opened  May  16  by  New  York 
Municipal  R.  R.  Corporation,  85  Clinton 
Street,  Brooklyn,  for  constructing  ele- 
vated railroad  stations  on  Jamaica  line: 
P.  J.  Carlin  Construction  Company,  ll^.i 
Broadway,  New  York  $480,700;  Charles 
Meads  &  Company,  38  Park  Row,  9491,- 
000-  Vulcan  Rail  &  Construction  Com- 
Dany.  35  Meserole  Avenue,  $507,000;  and 
John  Thatcher  &  Son,  60  Park  Avenue, 
$511,500. 

-^Tampa,  Fla.— Preliminary  surveys  be- 
ing made  by  Tampa  &  Eastern  Traction 
Co  for  proposed  line  from  Tampa  to 
Lakeland,  33  miles.  Reported  contract 
for  construction  of  line  has  been  conai- 
tionally  awarded  to  Utilities  Construc- 
tion Co.,  Norristown,  Pa.  F.  L.  Cooper, 
Tampa,  Sec'y. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


RAILROADS 


PROPOSED  WORK. 

Erie,  Pa. — Citizens,  May  16,  voted  $495,- 

000  bonds  for  elimination  of  grade  cross- 
ings, protection  of  Garrison  Run  from 
floods  and  construction  of  storm  sewers. 

York,  Pa. — The  Pennsylvar)la  R.  R.  Co. 
reported  planning  to  spend  about  $500,000 
for  improvements  in  York;  20  additional 
tracks  will  be  laid.  Alex.  C.  Sliand,  Ch. 
Engr.,   Philadelphia. 

Indian  Head,  Md.— Potomac  River  & 
Baltimore  Ky.  Company  has  applied  for 
permission  to  issue  capital  stock  for 
Jl  000.000  to  build  a  railroad  between  In- 
dian Head,  Md.,  and  Newport  News,  Va. 

St.  Albans,  W.  Va. — Contract  soon  to 
be  let  by  Chesapeake  &  Ohio  Ry.  Co.   (F- 

1  Cabell.  Ch.  Engr.,  Richmond,  Va.)  for 
constructing  a  13-mile  extension  between 
Seth  and  Jarrolds  Valley. 

MIddletown,  Tenn.— Receiver  W.  F. 
Owen  has  been  authorized  by  the  Federal 
District  Court,  Mobile,  Ala.,  to  begin  con- 
struction of  the  extension  of  the  New 
Orleans.  Mobile  &  Chicago  R.  R.  from 
MIddletown,  Tenn.,  north  to  Jackson,  34 
miles.  Estimated  cost  of  work  between 
$700,000  and  $800,000. 

Detroit,  Mich. — Grand  Trunk  R.  R.  (H. 
R.  Saftoid.  Ch.  Engr.,  Montreal,  Que.)  is 
to  make  improvements  here,  to  Include 
freight  house  in  and  outbound,  with  house 
tracks  and  paved  team  tracks;  cost  $328,- 
000;  new  classification  yard  in  Hamtramck 
District,  $281,000;  second  passing  track 
eastward  in  Milwaukee  district,  $85,000; 
rehabilitating  of  Avery  Avenue  team 
tracks  and  pavements,  paving  of  Twombly 
Avenue  team  tracks,  paving  of  team 
tracks  at  Ferry  Avenue,  I'arnsworth  and 
Dequindre  Streets  north  >t  Gratiot  Ave- 
nue $120,000;  constructing  grades  on  line 
leading  to  West  Detroit  west  of  Wood- 
ward Avenue,  $116,000. 

Flint,  Mich.— Pere  Marquette  R.  R.  (A. 
L.  Grandy,  Ch.  Engr.,  Detroit)  contem- 
plates constructing  an  additional  freighl 
yard  which  will  contain  about  7  miles  of 
track  and  will  include  a  coal  dock,  water 
station  and  4-stall  engine  house;  cost 
about   $100,000. 

Blackfoot  Junction,  Mont. — Contract 
will  be  let.  It  is  reported,  some  time  m 
June,  by  Chicago,  Milwaukee  &  St.  Paul 
R  R  (C  F.  Loweth,  Chief  Engineer. 
Chicago.  Ill)  for  constructing  a  line  fron. 
Blackfoot   Junction,   Mont.,   east. 

Lipscomb,  Tex. — Atchison,  Topeka  & 
Santa  Fe  R.  R.  (C.  F.  W.  Felt,  Chief 
Engineer,  Chicago,  111.)  reported  contem- 
plates constructing  a  line  through  Ochil- 
tree and  Lipscomb  Counties,  Tex. 

San  Antonio,  Tex.— Surveys  being  made 
for  constructing  the  San  Antonio  &  North 
Western  R.  R.  from  San  Antonio,  Tex., 
northwest  through  Medina  Lake,  Ban- 
dera. Medina  City  and  Rock  Springs,  to 
San  Angelo.  a  distance  of  240  milea. 
Reported  company  desires  to  correspond 
with  grading  contractors  and  Is  in  the 
market  for  various  kinds  of  equipment. 
H.    H.    Fielder,    Chief    Engineer. 

San  Diego,  Cal. — John  D.  Spreckles  has 
reported  to  Railroad  Commission,  Sacra- 
mento, that  he  will  spend  $88,270  in  re- 
building the  San  Diego  &  Southeastern 
Railroad,  recently  damaged  by  the  floods. 

Ray,  Ariz. — Reported  Ray  Hercules  Cop- 
per Company  will  build  6  miles  of  stand- 
ard-gage track  to  connect  mine  with  pro- 
posed   mill    at    Kelvin,    Ariz.     C.    E.    Ad 
dams.  Superintendent,  Ray. 

PRICES  AND  LETTINGS. 
itindicatea  award  of  contract. 

AGrandvlew,  Wash. — Contract  for  con- 
structing extension  of  the  Sunnyside 
branch  of  Northern  Pacific  R.  R.  from 
Grandvlew.  Wash.,  to  Gibbons,  a  dis- 
tance of  12  miles,  and  extension  of  the 
Slmcoe  Branch,  a  distance  of  9  miles  to 
White  Swan,  Wash.,  awarded  A.  Guthrie 
&  Company,  St.  Paul,  Minn. 

'^Klngard,  B.  C. — Contract  awarded  by 
Great  Northern  R.  R.  to  A.  Guthrie  & 
Company,  St.  Paul,  Minn.,  for  completing 
line  between  Kingard.  B.  C,  and  Sumas 
Landing. 


PROPOSED  WORK. 

Manchester,  N.  H. — Edward  L,  Tilton, 
52  Vanderbilt  Avenue,  New  York,  N.  Y., 
Is  architect  for  the  dormitory  and  chapel 
to  be  erected  at  St.  Joseph  Boys'  Home, 
to  be  2  stories  and  basement,  semi-flre- 
proof,  and  cost  $85,000. 

Boston,  Mass. — Newhall  &  Blemis,  9 
Park  Street,  selected  to  prepare  plans  for 
8-room  school  to  be  erected  in  George 
Putnam  Dist. ;  cost  $81,000,  and  James 
E  McLaughlin,  111  Devonshire  Street,  to 
prepare  plans  for  8-room  school  in  Roger 
Wolcott  Dist.     Cost  $89,000. 

Brldgewater,  Mass. — A  Normal  school 
is  to  be  erected  in  Brldgewater  at  a  cost 
of   $237,000.     Address   Secy.    School   Bd. 

Concord,  Mass.— Town  May  15  appro- 
priated $35,000  for  erecting  a  reinforced 
concrete  vocational  school.  Address 
Town  Clerk. 

North  Andover,  Mass. — Plans  of  John 
Ashton.  477  Essex  Street.  Boston,  se- 
lected for  the  high  school  to  be  erected  in 
North   Andover   at   cost  of  $70,000. 

Plymouth,  Mass. — Erection  of  addition 
to  Nathaniel  Morton  School  contemplated 
at  cost  of  about  $50,000.  Address  Town 
Clerk. 

New  Britain,  Conn. — It  is  proposed  to 
erect  a  24-room  elementary  school,  fire- 
proof, and  cost  $125  000.  Unkelback  & 
Perry,  Archts.,  New  Britain. 

West  Haven,  Conn. — A  hleh  school  is  to 
be  erected  at  Main  and  Martin  Streets. 
Address  Board  of  Education. 

Brooklyn,  N.  Y. — Plans  filed  for  erect- 
ing an  additional  story  to  Kings  County 
Court  House  and  other  alterations  to 
cost,   complete,   $600,000. 

Gloversvllle,  N.  Y.— A  brick  3-st9ry,  18- 
room  school  costing  $80,000  is  to  be  erect- 
ed. Specifications  not  yet  completed.  F. 
L.  Comstock  and  Van  Dresser.  Archts..  31 
West  Fulton  Street.  H.  Van  Voris,  Clerk 
Board  Education. 

New  York,  N.  Y. — Plans  filed  for  erec- 
tion of  3-story  brick  school  at  Third 
Avenue  and  173d  Street,  for  City  of  New 
York:  cost  $125,000.  C  B.  J.  Snydei , 
Archt.,  500  Park  Avenue. 

Ogdensburg,  N.  Y. — Joseph  McNaugh- 
ton  bequeathed  $100,000  for  erection  of  a 
public  market  for  Ogdensburg.  Address 
City  Clerk. 

Bayonne,  N.  J. — City  Commissioners 
Mav  16  decided  tn  issue  $75,000  bonds  for 
an  adriltion  to  School  No.  3,  $146,000  for 
new  .school  In  i^ifth  Ward  and  $36,000  for 
addition  to  High  School. 

Jersey  CItv,  N.  J. — Plans  being  prepared 
for  School  23.  to  be  erected  by  Board  of 
Fducatlon  for  t^^p  Marion  Section  of  the 
city.  .John  T.  Rowland,  Archt.,  100  Sip 
Avenue. 

May's  Landing,  N.  J. — Bd.  of  Freehold- 
ers (Samuel  Winterbottom,  Director)  con- 
.'^iderin^-  erecting  new  Court  house:  cost 
about   $100,000. 

Morristown,  N.  J. — Addition  of  2  stories. 
30  X  50.  to  be  erected  to  State  Hospital 
for  Insane.  Address  State  Charities  Com- 
mission at  Trenton. 

New  Brunswick,  N.  J. — City  will  issue 
?40  000  bonds  for  remodeling  building  on 
Cogswell  Avenue  as  a  municipal  build- 
inp-. 

Bd.  of  Freeholders  voted  to  erect  a  Jail 
to  cost  $150,000  and  a  county  workhouse 
to  cost  $60,000.     Address  County  Clerk. 

Newton.  N.  J. — Citizens  Mav  12  voted 
<75.000  bonds  for  erecting  school.  Ad- 
dress Clerk  School  Board. 

Perth  Amboy.  N.  J.— About  $49,900  will 
lie  snent  by  city  for  improvements  to 
schools. 

Secaucus,  N.  J. — Plans  comoleted  by  J. 
(^ould,  Jersey  City,  for  the  proposed  ad- 
dition to  School  No.  1  estimated  to  cost 
110.000. 

Union,  N.  J.— School  bonds  for  $41.C01 
will  be  sold  June  5  bv  Town  Council. 
Emil   Bautz,    Town   Clerk. 

Albion,  Pa.— Citizens  May  11  voted  $50,- 
000  bonds  for  erecting  a  school..  E.  U. 
Arnold.  Archt..  Battle  Creek.  D.  A.  Gar- 
field,  Secretary  Board   Education. 

Altoona,  Pa. — Erection  of  a  city  hall 
contemplated:  cost  about  $100,000.  Ad- 
dress Charles  E.  Rl  odes,  Mayor. 

Bloomsburg,  Pa. — Election  soon  to  be 
held  to  vote  $70,000  bonfjs  for  erecting  a 
school.  Address  Clerk  Board  of  Educa- 
tion. 

Haverford,  Pa. — Commissioners  of  Hav- 
erford  Township  will  erect  a  township 
hall  at  Cooperstown  and  Eagle  Rds. ;  cost 
about   $40,000. 

Lewlstown,  Pa. — Contract  soon  to  be  let 
by  Board  of  Education  for  erecting  high 
school  to  cost  $100,000.  T.  L.  Brooks, 
Supt.   of  Schools. 


Philadelphia,  Pa. — Plans  being  consid- 
ered for  a  26-room  addition  to  North- 
east High  School  at  Eighth  Street  and 
Lehigh  Avenue.  Address  Thomas  Shall- 
cross,  Chrmn.  Property  Committee  Bd. 
Education. 

Plans  being  prepared  for  alterations  to 
old  City  Hall  at  Fifth  and  Chestnut 
Streets;  cost,  $50,000.  Horace  Wells  Sell- 
ers, Stephen  Girard  Building,  may  be 
able   to   give   Information. 

Turtle  Creek,  Pa. — Plans  being  pre- 
pared by  George  H.  Schwan,  307  Fourth 
Avenue,  Pittsburgh,  for  Union  High 
School  to  be  erected  at  cost  of  $200,000. 

West  Chester,  Pa. — Board  of  Education 
intends  erecting  a  two-story  and  base- 
ment brick,  stone  and  terra  cotta  school; 
cost  $100,000.  Paul  A.  Davis,  3d,  Archt.. 
1713  Sansom   Street,  Philadelphia. 

Takoma  Park,  D.  C.— Erection  of  an  8- 
room  school  in  Takoma  Park  Is  contem- 
plated. Wllmer  G.  Piatt,  Pres.  School 
Committee. 

Gastonia,  N.  C. — Plans  prepared  by  o. 
D.  Wheeler  of  Charlotte,  selected  by  City 
School  Board  and  Council  for  two  schools, 
one  to  be  erected  in  West  Gastonia  and 
I  he  other  In  East  Gastonia,  costing  $25.- 
000   each. 

Newnan,  Ga. — School  improvement  and 
extension  bonds  for  $55,000  have  been 
sold.  Address  Mayor.  J.  P.  Shockelford, 
City  Clerk. 

St.  Augustine,  Fla. — Plans  being  pre- 
pared for  rebuilding  Flagler  Hospital, 
which  was  destroyed  by  fire  May  10.  Dr. 
Andrew  Anderson,  Pres.  Board  Trusteea. 

Columbus,  Miss. — P.  J  Krouse  of  Meri- 
dian engaged  to  prepare  plans  for  a  high 
school,  to  be  erected  in  Columbus,  at  a 
cost   of   $50,000 

Gulf  port.  Miss. — Plans  accepted  by 
Board  of  Supervisors  for  rebuilding  on 
old  site  of  court  house  destroyed  by  fire; 
cost,   approximately,   $100,000. 

McComb,  Miss.— School  bonds  for  $30,000 
have  been  sold. 

Bristol,  Tenn. — Board  of  Trustees  Kings 
College  considering  rebuilding  school 
building  recently  destroyed  by  fire.  Prob- 
able cost  $200,000. 

Springfield,  Tenn. — County  School  Board 
contemplates  erecting  three  new  schools. 

Akron,  Ohio. — Erection  of  a  Contagious 
Disease  Hospital  Is  contemplated.  Ad- 
dress John  J.  McShane,  City  Health  Of- 
ficer. 

Cleveland,  Ohio. — Contract  soon  to  be 
awarded  by  William  C.  Jansen,  403 
O'Brien  Bldg..  for  erection  of  a  4-story 
hrick  and  steel  addition  to  St.  Alexis  Hos- 
pital, Broadwav  and  McBride  Avenue; 
cost  about  $150,000. 

Dayton,  Ohio. — Pretzinger  &  Musselman 
engaged  to  prepare  plans  for  schools  to 
be  erected  in  Ohmer  Park  and  Edgemont. 
Address    Secretary    Board    of    Education. 

Eatonton,  Ohio. — School  bonds  for  $30- 
000  will  be  sold  June  15  by  City  Clerk. 

Kenmore,  Ohio. — School  bonds  for  $75,- 
000  will  be  sold  June  1  by  Board  Educa- 
tion  (Ira  W.  Ficus,  Clerk). 

Kingston,  Ohio. — School  bonds  for  $30- 
000  will  be  sold  June  7  by  N.  J.  Ford, 
Clk.   Board  Education. 

West  Park,  Ohio.— West  Park  Village 
voted  $65,000  school  bonds.  Address  Vil- 
lage Clerk. 

Lafayette,  Ind. — Trustees  of  Purdye 
Univ.  having  plans  prepared  for  an  armory 
to  cost  about  $250,000. 

Albion,  Mich.— Citizens  voted  $50,000 
bonds  for  erecting  school  in  southwestern 
section  of  city.  E.  W.  Arnold  of  Battle 
Creek,   Archt. 

Marquette,  Mich. — Preliminary  plans 
being  prepared  by  Charlton  &  Kuenzil 
of  Marquette  for  2-8tory,  62  x  100  ft., 
brick  and  stone  Jail  and  sheriff's  resi- 
dence;  cost   about  $75,000. 

CarmI,  III. — Citizens  voted  J40,000  bonds 
to  erect  township  high  school.  Address 
Township  Clerk. 

Quincy,  III.— School  bonds  for  $75,000 
will  be  sold  June  1  by  Business  Manager 
of  Board  of  Education  for  erecting  the 
Dewey  School.  Geo.  P.  Behrensmeyer. 
Architect,  930  Main  Street,  Quincy. 

Eau  Claire.  Wis. — Plans  being  prepared 
by  George  Awsumb,  14  E.  Jackson  Boule- 
vard Chicago,  111.,  for  new  auditorium 
and  armory  for  which  $85,000  bonds  have 
been  voted.    A.  R.  Garnock,  City  Engr. 

New  Richmond,  Wis. — Contract  will  be 
let  between  June  15  and  July  1  by  P. 
F  Neverman,  for  erecting  a  one-story 
stone  school,  to  cost  $25,000.  Volkman  & 
Hancock,  Architects,  Eau  Claire. 

Citizens  voted  to  erect  a  $40,000  grade 
school.     Address  Clerk  School  Board. 

Gibbon,  Minn. — Citizens  of  Independent 
School  Dist.  No.  64  voted  to  erect  a  school 
at  cost  of  $30,000. 

Randolph,  Minn. — A  rural  consolidated 
school  is  to  be  erected  at  Randolph  next 
year  at  a  cost  of  $25,000.  Address  Bd.  of 
Education. 

St.  Paul,  Minn.— The  City  Contract 
Committee  rejected  all  bids  received  for 
erecting  McClellan  School  being  In  excess 
of   appropriation. 


Winnebago,  Minn.— Citizens  voted  $30,- 
000  bonds  for  erection  of  brick  fireproof 
high  school. 

Harper,  Kan.— Erection  of  a  high  school 
Is  contemplated,  at  a  cost  of  $40,000.  Ad- 
dress School   Bd. 

Crete,  Neb. — Citizens  voted  $40,000 
bonds  to  erect  new  school.  Address  Clerk 
School  Board. 

Omaha,  Neb. — Contract  will  soon  be  let 
for  erecting  new  building  of  Department 
of  Agricultural  Engineering  at  Univer- 
sity of  Nebraska,  main  wing  to  be  2 
story,  76  x  180  ft.  and  rear  wing  to  be 
one  story,  84  x  140  ft.;  cost.  Including 
equipment,   $150,000. 

Grand  Forks,  N.  D,— Plans  being  con- 
sidered for  an  armory  for  machine  Kun 
and  infantry  companies,  N.  D.  N.  G. 
Capt.  L.  L.  Edkman,  Commanding  Ma- 
chine Gun  Company. 

Butte,  Mont. — Contract  will  be  let  about 
June  15  by  Trustees  School  District  No.  1 
for  erecting  an  8-room  school,  including 
dormitory,  one  story;  one  one-story, 
4-room,  and  one  two-story.  4-room  school; 
total  cost  $80,000.  W.  Wellington  Smith, 
Archt.,  Butte. 

Helena,  Mont. — Reported  Board  of  Ed- 
ucation is  considering  erecting  2  schools. 

Columbia,  Mo. — Contract  will  be  let  in 
July  for  erecting  a  grade  school  and  ad- 
dition to  grade  school  to  cost  $35,000  and 
$20,000  respectively.  Address  Secretary 
Board  of  Education. 

Kansas  City,  Mo. — See  "Sewerage  and 
Sewage   Disposal." 

Austin,  Tex. — Contract  for  erecting  the 
State  Inst,  for  the  Blind  will  be  let  about 
June  1.  The  plans  accepted  provide  for 
an  administration  3-story  building,  power 
house  and  superintendent's  residence,  and 
5  cottages.  All  building  to  be  reinforced 
concrete  and  fireproof.  Appropriation 
available  $300,000.  Atlee  B.  Ayres,  Bedell 
Bldg.,    San    Antonio,    Archt. 

Architects  engaged  to  prepare  plans  for 
State  School  for  Feeble-Minded  to  cost 
$100,000.     Cottage  plan  will  be  adopted. 

Marshall,  Tex. — The  School  Board  will 
erect  a  high  school;  also  erect  an  addition 
to  high  school. 

McKlnney,  Tex. — Citizens  May  16  voted 
$25,000  bonds  for  erecting  a  school. 
Sharger  &  Peters,  Archts.,  Bonham.  J. 
W.  Webb,  Secy.  Sc'hool  Board. 

Dewey,  Okla. — Citi:;ens  of  Dewey  Town- 
ship voted  $40,000  bonds  for  erecting  high 
school. 

McAlester,  Okla.— Citizens  voted  $40,000 
bonds  for  erecting  additions  to  ward 
schools.     Address  Bd.  Education. 

Magdalena,  New  Mexico. — Plans  con- 
templated by  State  Bd.  of  Education  at 
Santa  Fe  for  county  high  school  to  be 
erected   at  Magdalena  at  cost   of  $20,000. 

Seattle,  Wash.— J.  R.  West,  Ch.  Engr., 
Port  Commission,  directed  to  prepare 
plans  for  thirty  additional  concrete  bins 
to  be  added  to  Hanford  Street  ware- 
house, cost  $70,000.  C.  E.  Remsberg. 
Secy.   Port  of  Seattle,  Bell  Street  Wharf..' 

Walla  Walla,  Wash. — Erection  of  a  field 
house  and  city  auditorium  In  city  park 
is  contemplated;  cost  about  $75,000.  Ad- 
dress  Women's   Park   Club. 

San  Jose,  Cal. — San  Jose  School  Dist. 
bonds  for  $100,000  and  $50,000  high  school 
district  bonds  will  be  sold  June  5  by 
County  Board  Supervisors.  (Henry  A. 
Pfister,   Ex-Ofilcio  Clk.  and  County  Clk.) 

Rexburg,  Idaho. — Reported  a  gymna- 
sium costing  $45,000  is  to  be  erected  in 
connec;tion  with  the  Catholic  College. 

Toronto,  Ont. — Plans  being  prepared  by 
Gordon  &  Holliwell,  Confederation  Life 
Building,  Toronto,  for  a  new  hospital  to 
cost  $125,000  for  the  Women's  College 
Hospital.  J.  F.  Anderson,  Castle  Frank 
Road,  Toronto,  Secy. 

Windsor,  Ont. — Citizens  voted  to  spend 
$95,000  for  erection  of  a  collegiate  build- 
ing. Address  Secretary-Treasurer,  Wind- 
sor. 

BIDS    DESIRED. 

Rumford,  Me. — Until  June  22,  by  Jas. 
.\.  Wetmore,  Acting  Superv.  Archt.. 
Treas.  Dept.,  Washington,  D.  C,  for 
erecting  U.   S.   post  office  at  Rumford. 

Shelburne  Falls,  Mass. — Until  June  7, 
by  Trustees  Arms  Academy,  Edwin  Ba- 
ker, Secy.),  for  erecting  a  gymnasium 
and  school  building.  Separate  bids  for 
heating,  plumbing,  etc.  W.  B.  Reld, 
Archt.,    280    High    Street,    Holyoke. 

Saugus  (P.  O.  East  Saugus),  Mass. — 
Until  June  1  by  Edgar  B.  Oliver,  Chmn. 
Bldg.  Committee,  for  erecting  an  addition, 
brick,  to  present  Jiigh  school:  cost  $70,000. 
William  M.  Bacon,  27  Kilby  Street, 
Boston. 

Brooklyn,  N.  Y.— Until  June  7,  by  L. 
H.  Pounds.  Boro.  Pres.,  for  furnishing 
material  and  reconstructing  and  improv- 
ing. Including  plumbing,  gasfitting,  ven- 
tilating, etc..  Kings  County  Courthouse, 
Fulton  and  Livingston  Streets.  Security 
$285,000. 

Rochester,  N.  Y.— Until  June  27  by  Col. 
Franklin  W.  Ward,  Secy.  State  Bd.  Ar- 
mory   Commissioners,    158    State    Street, 
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Albany,  for  constructioo.  heatlns.  plumb- 
lOK  drminuc  and  electric  work  (or  ar- 
wacry  tor  Troop  H,  First  Ca.rmtry.  N.  O. 
&  S.  N.  T..  adT«rtls«d  In  Enstneerlnc 
RacwtL 

.T(«nto«.  N.  J.— CntU  Jun«  IS.  by  SUte 
Hooaa  Commission  (E.  L  Kd  wards.  Stats 
Ooatroller).  tor  alterations  to  exterior  of 
oM  barracks.  For  information  address 
Oomr.  Charities  ft  Corrections,  State 
House.   Trenton. 

Erla,  Pa.— Until  June  XT.  by  Board  of 
Bducation.  (or  erectinc  a  fireproof  school 
to  cost  KM.M*.  ^lUiam  a  Ittner. 
ArchtSL.   St.   Loola.   Mo. 

Naaquehening,  Pa.— Until  June  1,  by 
Maodi  Chunk  Township  School  Dist.  in 
Kast  Bad  School  bulldimc.  for  erecting 
conpletlnc  a  hich  school.  Clyde  S. 
.  na,  UM  Arch  Street.  Philadelphia. 
Sw^nits  bids  for  heatins,  ventilating. 
•tc 

PIttabtirali.  Pa.— Until  June  II  by  U.  S. 
Bnglneer  OSce.  Pittsburgh,  for  buildins 
t  brick  lock  keepers'  houses  at  Dam  No. 
1,  Mononsahela  River,  advertised  In  En- 
Ktneerlng  Record. 

Mocksvllta.  N.  C— UnUl  June  1  by 
county  Commlsstooers  (M.  C  Uames, 
Chmn.1  for  rmalrs  and  reconstructlns 
eourtbouse  at  Ilocksvine.  Raleigh  James 
Arcbt.,  Greensboro. 


Smyrna.  Fla. — Until  June  9,  by 
C.  R.  M-  Sbeppard.  Secretary  Board  Pub- 
Uc  Instructions  of  Volusia  County  for 
arectlns  a  brick  scbooL  Separate  bids 
for  beatinic.  ptumblns.  etc  A.  E.  L.awls. 
maml.    Architect. 

Oears  IMIII.  La.— Until  May  29  by  Build- 
taw  Committee  for  erectinc  a  school  and 
auditorium.  J.  J.  Mixon.  Architect.  Win. 
nlfield.  Iji. 

Ashtabula,  Ohio.— Until  June  i  bv  Board 
■ducation  (Alfred  Humphrey.  Clk.)  for 
ftmlabtnir  material  and  erectinar  a  cen- 
timltand  school  In  Plymouth  Township. 
aarenec  V.  MarUn,  Archt..  Ashtabula. 

Atwater,  Ohio. — Until  June  9.  by  H.  H. 
Woolf.  Clk.  Board  Education,  for  fur- 
mfatiinj.  material  and  erecting  first  and 
aacond  stories  and  part  of  basement  of 
Mcb  scbO€>L  U  W.  Thomas,  ArcbL.  305 
Pythian  Temple.  Cleveland. 

Columbia  Station,  Ohio. — Until  June  IS 
by  C.  T.  Goodwin,  Clk.  Board  Eklucatlon. 
tor  fumishlDC  material  and  erecting  a 
flreproof  school  st  Columbia  Center.  Sep- 
arate bids  for  heating,  metal  work,  steel 
and  Iron,  plumbing,  etc.  A.  C.  Bartter. 
Archt  .  1 4S5  W.  Clifton  Boulevard,  Lake- 
wood. 

Lacaburg.  Ohio. — Until  June  It  by  Board 
Edocatlon  (James  V.  Outhrie,  Clk.)  for 
erecting  a  high  and  grade  schooL  Sepa- 
rate bids  for  heating,  plumbing,  ventilat- 
tng.  etc.  Howard  &  Merriam.  Archts.. 
Columbus. 

Washington,  Ind. — Until  June  23  by 
James  A.  Wetmore.  Acting  Supervising 
Architect.  Washington.  D.  C.  for  ron- 
■tmcting  U.  S.  Post  Office,  advertised  in 
ering  Record. 


Wnmt,  Mich.— Until  May  II.  by  A.  J. 
WIManger.  Secretary  Board  Trustees 
Union  School  District,  for  erecting  school. 
Separate  bids  for  heating,  plumbing,  etc. 
Malcolmson  ft  Higgenbotham.  Architects. 
and  Ammetman  ft  McCoil,  E>iglneers,  404 
Moffat   Building.  Detroit. 

Washington,  Mich.— UnUI  June  3.  by 
Board  Education  (E.  D.  Gass,  Secretary). 
for  erecting  scbooL  Fisher  Bros.,  Archi- 
tects.   Pontiac    Mich. 

Ortnnsll,  Iowa.— Until  June  2C,  by  Jas. 

A.  Wetmore,  Acting  Superv.  Archt., 
Treas.  Dept..  Washln*rton.  D.  C,  for 
erecting  post  office  at  Grinnell. 

Knoxvllls,  Iowa. — Until  June  22.  by  T. 
a.  Oilson.  Sec.  Independent  District  for 
«r*cting  a  high  school,  advertised  In  the 
Engineering  Record. 

Lawls,  Iowa. — Until  June  27.  by  Con- 
solidated Independent  School  District  (G. 

B.  Weaver,   Secy.),   for  erecting  a   brick 
'  aad  ooncrete  consolidated  school  to  cost 

with  equipment  tSl.OOO.  Proudfoot.  Bird 
ik  Rawsort.   Archts.,   Des  Moines. 

•ItsMahl,  Iowa. — Reported  desired  until 
Jmw  t,  by  Board  Education  Consolidated 
SdMlol  Dist..  for  erecting  2-story  and 
baaament  brlclt  semi-fireproof  school. 
Probable  cost  f30.0M.  Sawyer,  Watrous 
ft  Watrotis.  Archts.,  Des  Moines. 

Csnby,  Minn.— Until  June  5.  by  Board 
Education  Consolidated  School  DIatrlet 
Mo.  30  (Die  Catensoe.  Clerk),  for  erect - 
las  a  high  school,  also  for  remodeling 
present  school.  Separate  bids  on  heating. 
piDmhIng.  etc.  Klrby  T.  Snyder,  Archt.. 
•43    Plymouth    Bldg.,    Minneapolis. 

Alliance,  Neb.— Until  June  22.  by  Jas 
A.  Wetmore.  Acting  Superv.  Archt.. 
Treas.  I>ept.,  Wasbtngton.  D.  C,  for 
erecting  (inclodlng  mechanical  equipment 
and  approaches),  U.  8.  post  oOem  at  Al- 
liance. 

Orssham,  Neb. — ^Reported  desired  until 
May  31.  for  furnishing  material  and  erect- 
ing high  mhool.  Separate  bids  for  beat- 
ing, plumbing,  etc.  R.  A.  Bradley,  Archi- 
tect. Hastings,  Mich. 

Lincoln,  Neb. — Until  June  9,  by  Then. 
H.  Berg.  City  Clerk,  for  ere'ting  Park 
Pavilion  In  Auld  Annex  to  Antelope  Park. 
Estimated  cost,  326.000.  Adna  Dobson. 
City  Engr. 


Vutan,  Neb.— Until  June  1,  by  School 
Board  for  erecting  a  two-story  brick 
•chooU     J.   N.   Peters,   Moderator. 

Dunn  Center.  N.  O.— Until  June  20.  by 
C.  J.  Heen,  Clerk  School  Board,  for  erect- 
ing a  four-room  brick  school. 

Golden  Valley,  N.  D.— Until  May  31,  by 
School  Board,  at  office  of  L.  E.  Dreves- 
kracht.  Golden  Valley,  for  erecting  high 
school  Separate  bids  for  heating,  ven- 
tilatlnc.  etc,  W.  D.  Gillespie.  Archt.. 
Fargo. 

Klldeer,  N.  D.— Until  June  21.  by  School 
Board  (J.  R.  Luther,  Clk.).  for  erecting 
a  high  school.  Separate  bids  for  heating, 
plumbing,  etc.  W.  D.  Gillespie.  Archt.. 
Fargo.  N.  D. 

Mandon,  N.  D.— Until  June  7.  by  J.  H. 
Noakes.  Secv..  Mandan  Special  School 
Dist..  for  erecting  a  brick  high  school 
In  connection  with  present  Central  school 
building.  Gilbert  R.  Horton.  Archt.,  Clti- 
lens"   National  Bank   Bldg..  Jamestown. 

Sidney,  Mont.— Until  June  16,  by  May 
E.  Smith.  Clk.  School  Board,  for  erecting 
an  eight-room  addition  to  the  Sidney 
School.  Separate  bids  for  heatlne.  plumb- 
ing, etc.  R.  RIvenes.  Archt..  Miles  City, 
Mont. 

Austin,  Tex.— Until  June  1.  by  James  E. 
Ferguson.  Governor,  for  erecting  a  group 
of  eight  fireproof  two-story  buildings  for 
new  Blind  Institute  here.  Atlee  B.  Ayrea, 
.\rcht..   San  Antonio. 

Ft.  Worth,  Tex. — Until  May  30.  by  M. 
L.  Waller.  Ft.  Worth,  and  J.  F.  Sanders, 
Plalnview.  for  erecting  three-story 
school. 

Albuquerque,  N.  M. — Reported  desired 
until  June  25.  by  Board  of  Regents  of 
University  of  New  Mexico,  for  erecting 
a  chemistry  building  and  a  science  build- 
ing. J.  L.  LaDlrere,  Supervising  Archi- 
tect. 

Baker,  Ore. — Reported  desired  until 
June  12.  by  School  Board,  for  erecting 
high  school.  Lawrence  &  Holford, 
Archts..  Chamber  of  Commerce  Building. 
Portland.      Probable  cost.   $125,000. 

Oxnard,  Cal.— Until  June  1  (readvertlso- 
ment)  bv  Dr.  H.  M.  Staive.  Clerk  Board 
of  HMucatlon  for  erecting  a  school. 

Carlton  Point,  P.  E.  I.— Until  May  31  by 
J  W.  Puhsley,  Secy.  Dept.  Rys.  and 
Canals,  for  constructing  stations,  water 
tank,  engine  house,  standpipe  pit.  etc., 
for  the  Cirlton  Point  Car  Ferry  Terminal, 
Prince  Edward  Island. 

Sarnla.  Ont. — Until  June  1  by  Board 
Education  (George  A.  Proctor.  Chmn.)  for 
erecting  an  11-room  school.  S.  R.  Coon  A 
Sons.  Archts..  Ryrie  Building,  Yonge 
Street.  Toronto. 

PRICES   AND    LETTINGS. 
itlndlcatea  award  of  contract. 

^Boston,  Mass. — Contract  for  erecting 
6-story  70  x  90  ft.  brick  addition  on  Blag- 
den  Street  for  Central  Library  Building 
awarded  to  George  B.  Long  at  3125.000; 
for  heating  and  ventilating:  to  P.  J. 
Sullivan  Co.  of  Boston  at  328.874.  Jos. 
McGlnnlss.  IS  Arlington  Street,  Architect. 

^Woburn,  Mast. — Contract  awarded  J. 
P.  Keating  of  Westboro  for  erecting  State 
armorv  here,  at  J.12.400.  James  E.  Mc- 
Laughlin, Supervising  Architect,  Armory 
Commission. 

Newport,  R.  I.— Following  are  four 
lowest  bids  opened  May  15  by  Supervising 
Architect.  Washington.  D.  C,  for  con- 
structing U.  S.  Post  Office  (a)  limestone, 
(b)  santlsionc:  Frymler  &  Hanna  Co.. 
?5  \V.  Fnrty-flftti  Street.  New  York,  (b) 
»29B.0«0:  Boyle  Robertson  Construction 
Co..  Washington,  D.  C.  (a)  $254,300.  (b) 
t2<2.300:  W.  H.  Pissell  &  Co..  New  York, 
N.  T..  (a)  $253,000.  (b)  $268,000;  M. 
Yeager  *  Son.  Danville.  HI.,  (a)  $244,996, 
<h)  $263,996:  Normnn  Kerr  Co..  New 
York.   N.   Y..    (a)    $216,100. 

'#Watertown,  N.  V. — Contracts  for  con- 
structing Jefferson  County  Tuberculosis 
Hospital  awarded  as  follows:  Oeneis.1 
contract  to  Norman  B.  Hayes  of  Water- 
town,  at  $23.13«:  G.  H.  Oleason.  Water- 
town,  heating  and  plumbing,  $3,724;  to 
Bums  B'Os.  *  Haley.  Wntertown.  for 
sewer  and  water  syMtom.  at  $2,634. 

.^W»«H|naton.  N.  J. — Contract  for  erect- 
ing additions  and  making  alteration"  to 
school  (b'ds  opened  May  15)  awarded  as 
follows;  General  contract  to  S.  W,  Gard- 
ner Co..  Belvldere.  $34,138:  heating  and 
ventllatln«.  Fred.  Merkel.  Newark,  $4,- 
500.     L.  M.  Shrape,  District  Clerk. 

'^'Philadelphia,  Pa. — Contract  awarded 
by  Hoard  Education  for  creeling  the 
fchool  at  Twenty-sixth  and  Clearfield 
Streets  to  H'-nry  I..  Brown.  1714  Sansom 
Street,  $49,(07.  L.  R,  Drake,  Secy.  Com- 
missioner. 

'^Elklns.  W.  Vs.— Contract  for  con- 
slriicting  II  8,  Post  Office  awarded  W.  H. 
Fissell  ft  Co..  Marhrldge  Building,  New 
York.   .V.   Y..  at  fill. 900. 

Jacksonville,  Fla. — Following  are  two 
lowest  bids  opened  May  13  by  Bd.  of 
Public  In»tructlon  for  erecting  8-room 
school  at  Twenty-first  and  Walnut  Street. 
Florida  Engineering  &  Constr.  Co.  and  F. 
W.  I>ong  ft  Co.  of  Jacksonville.  Rutledge 
Holmes.  Archt..  Duval  BulMlng. 

'^Cincinnati.  Ohio. — Contract  awarded 
bv  General  Hospital  Commissioners  to 
Westlake  Construction  Company  of  St. 
Ixiuis.  Mo.,  for  erecting  meiflcal  college; 
cost    $250,000. 


'^Arthur.  111.— Contract  for  erecting 
2-ftofy     school     awarded     Hagerman     & 

Harshman.  Sullivan,  l"':  P"''''i''l?,.,f°na 
$60,000.  I.  W.  Royer,  Archt..  Urbana. 
(Bids  opened  May  10.) 

-^Favette.  Iowa.— Contract  for  erecting 
hl?h  "?"o1'  (bids  opened  May  18)  awarded 
W  Donnell  &  Co..  Waterloo  at  $21.3W 
for  heating  and  vent  latins  to  Cross  Hard^ 
ware  Co..  Monticello  at  $3,329.  t.J^. 
Finch.  President  Independent  Uistnci. 
Fayette. 

■*Swea  City,  Iowa.— Contract  for  erect- 
inJtclTool  (bids  opened  May  15)  awarded 
PC.  Nasvik.  St.  Paul,  M  nn.,  at  $11,70^. 
H.  N.   Kune.  Secy.  Board  Education. 

*Grand  Meadow,  "'""--Contract  for 
erecting  high  and  grade  school  (bids 
opened  May  18)  awarded  as  follows. 
General  contract.  Madsden  Brothers,  Min- 
neapolis. $31,339;  heating,  ventilating  and 

plumbing,  Garrigan  &  O'^r'^"'  ^S"'S'ic. 
$11,608;  electric  wiring,  Minneapolis  Elec- 
tric^ &  Construction  Co.,  Minneapolis,  at 
$1,054.     P.  F.  Elliott.  Clerk. 

'*Llndstrom.  Minn.— Contracts  for  erect- 
in?  school  (bids  opened  May  12)  awarded 
as  follows:  General  contract,  Molin  & 
Rosen.  Llndstrom.  $27,700;  heating  and 
ventilatinp.  Bjorkman  Brothers,  Minne- 
apolis. }ri,306;  plumbing,  ^eil  &  Co  bu- 
perior.  Wis..  $2,715.  M.  W.  Tuttle,  Clerk, 
Consolidated  School  District  No.  13. 

Little  Falls,  Minn.— Lowest  bid  for  con- 
structing U.  S.  Post  Office  submittecJ  by 
A  W  I^ne,  19  S.  LaSalle  Street,  Chi- 
sago. III.,  at  $53,375  for  limestone;  and 
from  George  W.  Stiles  Construction  (:o., 
Rookerv  Building.  Chicago.  III.,  at  $57,760 
for  sandstone    (bids  opened  May   17). 

■^Wichita,  Kan.— Contract  for  erecting 
brick  addition  to  St.  Francis  Hospital,  at 
North  Emporia  Avenue,  awarded  to  H.  l. 
Ellis  Construction  Co..  412  East  Douglas 
Street,  at  about  $50,000. 

'^WlUlston,     N.     D. — Contract    awarded 
E.    Link   of  Williston   for  erecting  $30,000 
school   to  be  used  as  south  wing  of  pro-  , 
posed  $100,000  high  school. 

'^Wichita  Falls,  Tex.— Contract  for 
erecting  court  house  awarded  Lisle  Dun- 
ning (Construction  Co..  Oklahoma  City, 
Okla..  at  $226,000. 

'^Seattle.  Wash.— Contract  for  erecting 
2-story  addition  to  Queen  Anne  High 
School  awarded  by  School  Board  to  John 
Larson.  4103  Ainsworth  Avenue,  at  $56,- 
184;  heating  to  Musgrave  &  Blake,  at  $13,- 
496.  and  plumbing  to  J.  A.  Scherrer, 
Seattle,  at  $10,263. 

'i^Roseburg,  Ore.— Contract  reported 
awarcied  by  School  Board  to  John  Hunter 
of  Roseburg  for  erecting  proposed  high 
school  at  $57,784.  F.  Hanson  White, 
Archt..   Henry   Building,    Portland. 

'^Los  Angeles,  Cal. — Contract  awarded 
P.  A.  Berg.  412  Severance  Bldg.,  for 
erecting  a  3-8tory  reinforced  concrete 
and  hollow-tile  hospital.  S3  x  46  ft.,  at 
San  Pedro.  Los  Angeles  Harbor,  for  Sis- 
ters of  Mercy,  San  Pedro;  cost  about  $40.- 
000.  Charles  F.  Durr  Company,  Archts., 
San    Pedro. 

'ASan  Francisco,  Cal. — Contract  awarded 
on  revised  plans  for  erecting  southeast 
wing  of  San  Francisco  Hospital  to  Mc- 
.Sheehy  Bros.,  47  Langton  Street,  at 
$186,428. 

'^Contract  for  erecting  Engine  House 
No.  8  on  Pacific  Avenue  awarded  O. 
C.  Holt.  Twenty-fourth  and  Bartlett 
Streets.  $22,670,  and  plumbing,  A.  Cole- 
man, 706  Ellis  Street,  $4,998. 

*Taft.  Cat.- Contract  awarded  to  M. 
T.  Kcan,  Bakcrsfleld.  for  erecting  Union 
High  School,  at  $5'i,444.  Orville  L.  Clark, 
.\rcht.,   Bakersfleld. 

Klmberly,  Idaho. — Following  are  four 
lowest  bids  opened  May  1  by  H.  W 
Mund.  Secretary  School  District  No.  2. 
for  erecting  hlKh  school:  Harding  F 
Allan.  Empire  Building.  $33,833:  H.  E. 
Wood.  Kimberly,  $38,700:  H.  O.  Koeppen, 
Klmberly,  $39,337,  and  W.  G.  Reed,  Kim- 
berly, $35,907.  B.  Morgan  Nisbet,  Twin 
Falls,    Architect. 

•ArHyrum.  Utah.— Contract  for  erecting 
I'ieh  school  awarded  liy  County  Board  of 
Education  at  Logan  to  Dahle  &  Eccles  of 
Logan,  at  $39,140. 

■A-Hall'ax,  N.  S.— Contracts  for  erecting 
public  school  (bills  opened  May  15) 
awarded  Falconer  &  McDonald  of  Halifax 
at  $84,900,  and  for  heating  and  ventilating 
to  Farquhar  Brothers  of  Halifax  at  S12.- 
460.  W.  J.  Busch.  60  Bedford  Row.  Hall- 
fax,  Archt. 


PRIVATE  BUILDINGS 


PROPOSED  WORK. 

Springfield,  Mass.— Work  will  begin  at 
once  on  construction  of  Hooker  Street 
Car  House,  to  be  one  story,  brick  and 
concrete  construction,  205  x  190  ft  •  cost 
about  $250,000. 

Bridgeport,  Conn.— Site  has  been  se- 
cured and  plans  will  soon  be  drawn  for 
Y.  M.  C.  A.  building.  Cost  $225,000.  Ad- 
dress Secretary. 

Dunkirk,  N.  V.— Reported  the  Passion- 
l«t  Fathers  contemplate  erecting  college 
building  at  Hemlock  Grange;  cost  about 
$200,000. 


New  York,  N.  Y. — Plans  Hied  for  erec- 
tion of  following  buildings:  15-story  fire- 
proof apartments  at  64  East  Eighty-sixth 
Street,  for  64  East  Eighty-sixth  Street 
Cor.,  cost  $275,000.  Schwartz  &  Gross, 
Archts.  347  Fifth  Avenue.  12-story  store 
and  loft  at  43  West  Thirty-sixth  Street, 
for  Nameloc  Co.,  cost  $200,000.  Wm.  H. 
Birkmire's  Sons,  Archts.,  1133  Broad- 
way. 8-story  fireproof  show  rooms  at 
122  Pearl  Street,  for  James  H.  Cruikshank 
and  Wm.  D.  Kilpatrick,  cost  $140,000, 
Wm.  H.  Paine.  Archt..  126  Liberty  Street. 
6-story  brick  tenement  at  181st  Street 
aQd  Clinton  Avenue,  for  Max  Bldg.  Co.. 
cost  $65,000,  Goldner  &  Goldberg,  391 
East  149th  Street.  Archts.  Two  5-story 
brick  stores  and  tenements  at  174th 
Street  and  Anthony  Avenue,  for  Morltz 
Kaudie,  cost  $130,000,  Charles  B.  Meyers, 
Archt.,  1  Union  Square.  6-story  addition 
to  5-story  asylum  at  Lexington  Avenue 
and  Sixty-seventh  Street,  for  Institute 
for  Improved  Instruction  of  Deaf  Mutes, 
cost  $50,000,  Wip.  F.  Staab,  Archt.,  30 
East  Forty-second  Street.  Alterations  to 
16-story  fireproof  stores  and  offices  at  39 
Park  Row.  for  Park  Co.,  Inc.,  cost  $60.- 
000,  Westinghouse  Church,  Kerr  &  C;o., 
Archts.,    37    Wall    Street. 

Plans  of  Gustav  E.  Steinbach  approved 
for  the  church  and  parochial  school  to  be 
erected  at  Broadway  and  Seventy-first 
Street  for  Church  of  Blessed  Sacrament 
(Rev.  Thomas  F.  Myhan,  Pastor);  cost 
about  $500,000. 

Port  Washington,  L.  I.,  N.  Y. — Car- 
rere  &  Hastings,  52  Vanderbilt  Ave- 
nue, New  York,  N.  Y..  are  architects 
for  the  "Dominion  of  Versalles."  which 
is  to  be  constructed  on  Manhasset  Bay, 
south  of  Port  Washington.  Plans  in- 
clude a  chateau  8  stories  high,  1200  ft.  in 
length  and  gardens.  About  180  acres  In 
all  will  be  included.  Penryn  Stanlaws,  33 
West  Sixty-seventh  Street,  New  Yorli 
City,    is   President  of  the  company. 

Valley  Stream,  L.  I.,  N.  Y.— The  Way- 
side Home,  356  Bridge  Street.  Brooklyn, 
is  to  erect  buildings  in  Valley  Stream  and 
will  remove  from  present  location;  cost 
proposed    improvements    $100,000. 

Jersey  City,  N.  J. — The  Provost  Realty 
Co.,  Jersey  City,  will  erect  extensions  on 
Thirteenth  Street  to  cost  $65,000. 

Newark,  N.  J.— J.  H.  Mayzel  Co.,  66 
South  Munn  Avenue,  will  erect  a  5-story 
apartment  house  at  31  Walnut  Street  to 
cost  $75,000. 

P.  Ballantine  &  Sons,  Freeman  Street, 
will  erect  a  storage  building  costing 
$35,000. 

Union  Hill,  N.  J.— St.  John's  Lutheran 
Church  plans  erecting  a  new  edifice  to 
cost  $40,000.  G.  A.  Hofmann.  Chmn. 
Bldg.   Com.,   Union  Hill. 

Johnstown,  Pa. — Willow  Street  United 
Evangelical  Congregation  will  erect  a 
$50,000  church.  G.  W.  Ellenberger.  Chmn. 
Bldg.  Com.,  Johnstown, 

McKeesport,  Pa. — Plans  prepared  by 
Janssen  &  Abbott.  Ninth  and  Liberty 
Avenues,  Pittsburgh,  for  a  home  for  In- 
digent, to  be  erected  on  Fifth  Avenue, 
for   St.    Barnubas    Free    Home. 

Philadelphia,  Pa. — Contract  soon  to  be 
let,  according  to  plans  prepared  by  John 
T.  Windrim,  Commonwealth  Bldg..  for 
erecting  6-story  dispensary  buildiijg,  190 
x  45  ft.,  at  Powelton  and  Saunders  Ave- 
nues,  for  the  Presbyterian   Hospital. 

Plans  about  completed  for  a  building 
and  garage  to  be  erected  at  922  North 
Broad  Street  for  the  Pennsylvania  So- 
ciety for  Prevention  of  Cruelty  to  Ani- 
mals; cost  $70,000.  Carl  P.  Berger. 
Archt.,    South    Penn    Sq.    Bldg. 

Plans  about  completed  for  one-story 
stone  church.  Sunday  school  and  rectory. 
Tenth  Street  and  Boulevard,  for  First 
Christian  Church;  cost  about  $125,000. 
Price  &  McLanahan,  1418  Walnut  Street. 
Archts. 

A  3-story  stone,  38  x  102  ft.,  church 
and  parish  house  will  be  erected  on  Ger- 
mantown  Avenue  and  High  Street  by  St. 
Michael's  Episcopal  Congregation.  George 
Nattress  &  Son,  Archts.,  1129  Walnut 
Street. 

Plans  being  prepared  for  7  buildings  to 
be  erected  on  Chestnut  Hill  for  Carson 
College  for  Girls;   cost  about  $250,000. 

Pittsburgh,  Pa.— Sum  of  $50,000  has 
Ijeen  given  Western  Theological  Seminary 
(.1.  A.  Kelso,  President)  for  erecting  new 
chapel.  J       „      J 

Erection  of  a  building  at  Pride.  Reed 
and  Roberts  Streets,  for  New  Covenant 
Mission  (Rev.  Maurice  Reuben.  Supt.)  Is 
contemplated   at  cost   of   $50,000. 

The  United  States  Rubber  Co.  will 
erect  an   8-story   warehouse. 

Summit,  Pa. — Erection  of  an  orphanage 
at  Summit  contemplated  at  c.pst  of  about 
.1.100,000  for  Altoona  diocese  of  Cathohc 
Church  (Rt.  Rev.  Eugene  A.  Garvey, 
Bishop,  Altoona,) 

Sunbury,  Pa. — Thomas  H.  Hamilton, 
Harrisburs.  is  architect  for  stone  edifice 
to  be  erected  on  Arch  and  Second  Streets 
for  St.  John's  Methodist  Church;  cost 
$50,000. 

Baltimore,  Md.— The  Parkway  Theater 
Co.  plans  erecting  a  theater  at  Light  and 
Poultney  Streets;  cost.  $150,000.  John  A. 
Wheltle  is  interested. 

Wilmington,  Del.— A  Y.  W.  C.  Asso. 
building  is  to  be  erected  on  site  of  pres- 
ent building;  cost  $200,000.  Address  Secy. 
Y.  W.  C.  Asso. 
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Wilmington,  Del.— The  Pyrites  Co., 
Ltd.,  will  erect  a  b-story,  69  x  76-ft.  steel 
and    concrete    building;    cost,    $29,000. 

Maysville,  W.  Va.— Reported  the  Ches- 
apeake &  Ohio  R.  R.  Co.  (F.  I.  Cabell, 
Ch.  Engr.,  Richmond.  Ya.,  will  erect  a 
depot  in  Maysville  at  a  cost  of  $75,000. 

Shreveport,  La. — J.  M.  Coraegys,  Shreve- 
port,  will  erect  an  apartment  house  to 
cost  $125,000. 

Gallatin,  Tenn. — Cumberland  Telephone 
Company  will  erect  a  telephone  exchange 
building  on  West  Main  Street,  costing 
$35,000. 

Akron,  Ohio. — St.  Paul's  Episcopal 
Church  contemplating  erecting  new  par- 
ish house,  costing  $50,000.  Rev.  Franklyn 
Cole  Sherman,  Pastor. 

Brewster,  Ohio. — Reported  plans  com- 
pleted for  $40,000  Y.  M.  C.  A.  building 
which  the  Wheeling  &  Lake  Erie  Rail- 
road Company  (W.  L.  Rohbock,  Chief 
EJngrlneer,  Cleveland)  proposes  erecting 
here. 

Canton,  Ohio. — The  Young  Women's 
Christian  Asso.,  420  Market  Avenue 
South,  reported  considering  erecting  a 
building  to  cost  about  $150,000. 

Cincinnati,  Ohio.— Trustees  of  the  Boys' 
Home  of  Cincinnati  considering  erecting 
a  new  building  on  Pioneer  Street  near 
Broadway;  cost  $200,000.  Sketches  are 
being  prepared  by  Trustee  Edward  T. 
Dixon,   Bell  Block,  Cincinnati. 

Cleveland,  Ohio. — The  Second  Church 
of  Christ  Scientist  will  erect  ijew  edifice 
at  Euclid  Avenue  and  East  Seventy- 
■eventh  Street;  cost  $200,000.  William 
Striebinger,    1900    Euclid    Avenue,    Archt. 

Cleveland  Electric  Iluuminating  Co. 
(Sam  Scovill,  Pres.)  will  spend,  during 
the  coming  year,  $5,500,000  in  improve- 
ments and  extensions,  including  $150,000 
for  substation  at  Central  Avenue  and 
Bast  Fifty-fifth  Street,  and  $140,000  for 
substation  at  Madison  Avenue  and  Sev- 
enty-eighth   Street. 

New  York  Central  Railroad  will  erect  a 
freight  depot  at  E.  Fortieth  Street.  Cost 
$500,000.  D.  C.  Moon,  Gen.  Mgr.,  St. 
Clair  Avenue  and  W.  Third  Street. 

West  Side  branch  of  Y.  W.  C.  A., 
Franklin  Avenue  and  W.  Thirty-second 
Street  will  spend  $50,000  in  remodeling 
dwelling  into  recreation  building.  Mrs. 
Elizabeth  Burrows.  Secy. 

Reported  plans  to  be  prepared  tor  edi- 
floe,  parish  house  and  parochial  school 
for  St.  Cecilia's  Congregation.  Rev.  John 
T.  Farrelly,  Bishop,  Cathedral  House,  Su- 
perior Avenue  and  E.  Ninth  Street. 

Plans  being  prepared  by  W.  S.  Fergu- 
son Co  for  a  Labor  Temple  for  the  Cleve- 
land Federation  of  Labor  (J.  Wayne 
Hart,  Pres.,  310  Prospect  Avenue)  to  be 
erected  on  E.  Eighteenth  Street.  Esti- 
mated cost  about   $250,000. 

Reported  Ford  Motor  Car  Co.,  Detroit, 
Mich.,  will  erect  a  2-story  brick  and  steel 
Karage  and  service  station  costing  about 
|40,000  on  West  Sixty-fifth  Street  and 
Detroit  Avenue. 

Reported  Cleveland  Electric  Illuminat- 
ing Co.,  117  Illuminating  Building,  will 
erect  a  2-story  brick  substation  costing 
tSO.OOO  at  Madison  Avenue  and  West 
Slxty-flfth  Street. 

W.  J.  Hunkin  of  Hunkin  Conkey  Con- 
struction Co.,  321  Cuyahoga  Building, 
will  erect  a  commercial  and  factory  build- 
ing costing  about  $75,000  at  Superior  Ave- 
nue and  East  Thirtieth  Street. 

Perkins  Avenue  Realty  Co.  (F.  B.  San- 
ders, 2541  Prospect  Avenue)  will  erect  a 
commercial  and  apartment  house  build- 
ing at  Prospect  Avenue  and  East  Forty- 
sixth  Street  costing  $35,000. 

Israel  Margolin,  7012  Hough  Avenue, 
win  erect  2  apartment  houses  at  Churchill 
Avenue  and  East  105th  Street  costing 
$30,000  each. 

Cleveland,  Ohio. — Reported  T.  J.  Cal- 
kins, 8912  Superior  Avenue,  will  remodel 
Notre  Dame  Academy,  at  Superior  Ave- 
nue and  East  Eighteenth  Street  into 
apartments;  cost  about  $35,000. 

Williamson  Co.,  115  Williamson  Bldg., 
win  erect  a  3  or  8-story  fireproof  building, 
100  X  89  ft.,  at  Prospect  Avenue  and  East 
Twenty-second  Street. 

Supervising  Architects  of  City  Group 
Plan  Commission  will  soon  report  on 
plans  prepared  for  construction  of  union 
passenger   station. 

Cleveland  Heights  (P.  O.  Cleveland), 
Ohio. — Reported  George  Durell,  American 
Fork  &  Hoe  Co.,  Swetland  Building, 
Cleveland,  will  erect  a  $25,000  residence 
at  Fairmount  and  Lee  Roads,  Cleveland 
Heights. 

Hudson,  Ohio. — College  Board  of  Pres- 
byterian Church  of  United  States  has  de- 
cided to  establish  a  preparatory  school  in 
Hudson  and  will  remodel  Western  Re- 
serve University  and  erect  a  building  to 
cost  $130,000.  James  H.  Dempsey,  Leader- 
New.s   Bldg.,   Cleveland,   Trustee. 

Lancaster,  Ohio.— D.  Rlebel  &  Sons, 
New  First  National  Bank  Bldg..  Colum- 
bus, engaged  to  prepare  plans  for  edifice 
for  German  Lutheran  Congregation;  cost 
$40,000. 

Norwood  Heights,  Ohio.  —  Anthony 
Kunz,  Cincinnati,  selected  to  prepare 
plans  for  $450,000  .seminary  to  be  erected 
at  Norwood  Heights  for  Mt.  St.  Mary's 
Seminary. 

Portsmouth,  Ohio.— The  Norfolk  & 
Western  R.  R.  Co.  fj.  E.  Crawford,  Ch. 
Bngr..  Roanoke.  Va  )  will  erect  a  depot 
In  Port.<imouth. 


Sharonvllle,  Ohio. — A  Y.  M.  C.  Asso. 
Building  is  to  be  erected  in  Sharonville; 
cost  about  $25,000.  Address  A.  G.  Book- 
waiter,    Secy. 

Detroit,  Mich. — Plans  being  prepared  by 
Preston,  Brown  &  Walker  for  fireproof 
store  and  office  building  to  be  erected  at 
Woodward  Avenue  and  Montcalm  Street, 
for  Hughes  &  Hatcher;  cost  complete, 
about   $200,000. 

Chicago,  III. — Plans  prepared  for  erec- 
tion of  a  Catholic  Seminary  to  be  erected 
on  North  Side.  Address  Archbishop 
George    William    Mundelein. 

Milwaukee,  Wis. — Plans  prepared  by 
Martin  Tullgren  &  Sons  for  erection  of 
a  3-story,  60  x  125  ft.  brick  and  concrete 
apartment  house,  to  be  erected  at  Pros- 
pect Avenue  and  Kane  Place  for  Arthur 
Brockman;   cost  about  $60,000. 

Contract  about  to  be  let  by  Herbst  & 
Hufschmidt,  Juneau  Theater  Bldg.,  for 
erection  of  a  2-story,  30  x  120  ft.  brick 
and  steel  bank  building  at  Sixth  Avenue 
and  Mitchell  Street,  for  Mitchell  Street 
State   Bank;    cost   about   $40,000. 

Atlantic,  Iowa. — A  4-story  hotel  is  to  be 
erected  at  Second  and  Chestnut  Streets 
for  M.  C.  Cardio.  Prop,  of  Cardio  Hotel; 
cost    about    $50,000. 

Des  Moines,  Iowa. — Alterations  to  edi- 
fice of  Cottage  Grove  Avenue  Presby- 
terian Church  contemplated;  cost  $25,- 
000.      Rev.    W.    E.    Sandford,   Pastor. 

A  5-story  apartment  house  is  to  be 
erected  at  East  Seventh  and  Locust 
Streets  for  Frank  C.  Waterbury;  cost 
$40,000. 

Leavenworth,  Kan. — The  National  Hotel 
Realty  Co.  (C.  S.  Bmmert,  Pres.)  con- 
sidering erecting  a  hotel  in  Leavenworth, 
at  a  cost  of  about   $100,000. 

Bismarck,  N.  D. — A  3-story  brick,  60  \ 
100  ft.  apartment  house,  is  to  be  erected 
at  Avenue  A  and  Fifth  Street,  for  An- 
drew Pierson,  Pres.,  Western  Bldg.  Co.: 
cost    $35,000. 

Billings,  Mont. — Petrolithic  Paving  Com- 
pany, Billings,  will  erect  a  warehouse  on 
the  Burlington  right  of  way.  F.  A.  Kes- 
selhuth  is  local  representative. 

Butte,  Mont. — H.  Ryan,  Northern  Bank 
Building,  Seattle,  Wash.,  is  architect  for 
$150,000  theater  which  Jensen  &  Van 
Herberg  of  Seattle,  Wash.,  intend  erect- 
ing here. 

Deer  Lodge,  Mont. — Plans  completed 
for  erection  of  a  3-story  concrete  office, 
store  and  club  building  for  Deer  Lodge 
Masonic  Order;  cost  about  $40,000.  A. 
Whitworth,    Pres. 

Twin  Bridges,  Mont. — Reported  H.  F. 
Jackson,  Twin  Bridges,  plans  erecting 
a    hotel,    costing    about    $50,000. 

Beaumont,  Tex. — E.  L.  Wilson  Hard- 
ware Co.  is  to  erect  a  warehouse  at  Main 
and  Washington  Streets;  cost  about  $35,- 
000. 

Ft.  Worth,  Tex. — A  6-story  Masonic 
Temple  is  to  be  erected  in  Ft.  Worth  at 
cost  of  about  $250,000.  W.  R.  Edrington. 
Chrmn.  Finance  Committee.  J.  L.  Ste- 
vens of   Dallas.    Archt. 

Beaumont,  Tex. — The  E.  L.  Wilson 
Hardware  Co.,  339  Pearl  Street,  will  erect 
a  brick  or  concrete  fireproof  warehouse 
costing  $35,000.     Plans  being  prepared. 

Houston,  Tex. — Plans  prepared  for 
erection  of  a  warehouse  and  depot  on 
Willow  Street  for  Southern  Pacific  R.  R. 
(W.  Hood.  Ch.  Engr.,  San  Francisco, 
Ca!.):    cost    $500,000. 

Paris,  Tex. — Methodists  propose  erect- 
ine  a  S30,000  church. 

Wildey  Lodge  No.  21  I.  o.  O.  F.  ap- 
proved plans  for  erection  of  lodge  build- 
ing to  cost  about  $35,000. 

Spokane,    Wash. — W.    T.    Day    of    Day 

&    Ifaiisei:    Security    Co.    of    Spokane    will 
erect  a  n  sidence  in  Cliff  Park;  cost  $50,- 

000. 

Taooma,  Wash.  —  Reported  Central 
Realty  Company,  Pantages  Theater 
Building,  Seattle,  will  erect  for  Alex. 
Pantages  a  five-story  office  and  theater 
building  on  site  of  Str,atton  Hotel;  cost, 
$250,000.  B.  Marc\)s  Priteca,  Archt., 
Pantages   Theater   Building,    Seattle. 

Arcadia,  Cal.— First  National  Bank  (F. 
M.  Smith.  President,  contemplates  erect- 
ing a  $25,000  building. 

Healdsburg,  Cal. — Reported  a  moving- 
picture  theater  is  to  be  erected  in  Healds- 
burg at  a  cost  of  $40,000.  Address 
Charles  E.  Naylor,  Mgr.  Healdsburg 
Opera  House. 

Los  Angeles,  Cal. — Plans  being  pre- 
pared by  John  .L  Frauenfelder,  1116  Story 
Building,  for  a  9-story  and  basement  re- 
inforced concrete  theater  and  studio 
building  120  x  195  ft.  to  be  erected  on 
Third  Street  and  Broadway.  Cost  $700,- 
000. 

San  Bernardino,  Cal. — F.  L.  Richmond, 
lessee  of  the  Barber  North  Hotel,  at  El 
Centro,  proposed  erecting  a  $250,000  hotel. 

Santa  Barbara,  Cal. — Plans  being  pre- 
pared by  Roland  F.  Sauter,  San  Marcos 
Building,  for  a  brick  Presbyterian  church 
to  cost  $40,000. 

VIsalla,  Cal.— National  Bank  of  Visalia 
contemplates  erecting  four  or  nve-story 
fireproof  bank  and  office  building  adjoin- 
ing its  prespnt   building. 


Watts,  Cal. — Work  will  begin  at  once  on 
erection  of  a  carhouse  at  Watts  for 
Pacific  Electric  R.R.  Co.  (G.  E.  Pillsbury, 
Ch.  Engr.,  Los  Angeles). 

Flagstaff,  Arlz.^ — Reported  plans  pre- 
pared by  Trost  &  Trost,  El  Paso,  selected 
for  the  tourist  hotel,  which  Is  contem- 
plated here,  at  a  cost  $250,000. 

Phoenix,  Ariz. — Reported  Methodists  of 
the  city  are  considering  erecting  a  $50,000 
hospital.  Eugene  S.  Gaddis,  Financial 
Secy. 

George  H.  S.  Luhre,  Phoenix,  will  erect 
a  business  block  costing  $30,000. 

Frederlcton,     N.     B.  —  G.     W.    Kramer, 

1  Madison  Avenue,  New  York,  N.  Y.,  will 
soon  let  contract  for  erecting  a  Sunday 
school  building  for  St.  Paul  Presbyterian 
Church  to  cost  $30,000. 

Moncton,  N.  B. — Reported  steps  being 
taken  to  rebuild  the  warehouse  of  the 
Sumner  Wholesale  Hardware  Company, 
which  was  recently  destroyed  by  fire. 

Hespelers,  Ont.  —  Roman  Catholic 
Church  recently  destroyed  by  fire  is  to 
be  rebuilt  at  cost  of  $30,000,  to  be  brick 
and  stone  construction.  Rev.  Father 
Meyer,   Pastor. 

Windsor,  Ont. — F.  W.  Woolworth  Co. 
secured  site  for  a  2-story,  40  x  100-ft. 
store  building. 

Winnipeg,  Man. — Plans  being  prepared 
by  Woodman  &  Carey,  Lindsay  Build- 
ing, tor  a  $250,000  printing  building  for 
the  Stovel  Printing  Co.  to  replace  burned 
plant. 

Vancouver,  B.  C. — Reported  the  Cana- 
dian Northern  Ry.  Co.  will  erect  a  hotel 
at  Georgia,  Cambie  and  Hamilton 
Streets;  cost  about  $500,000.  M.  H.  Mac- 
Leod,  Ch.    Engr.,   Winnipeg,   Man. 

BIDS     DESIRED. 

Portsmouth,  Ohio.— Until  May  31,  by 
J.  F.  Sheblessy,  Architect,  519  Main 
Street,  Cincinnati,  for  erecting  a  $45,000 
parochial  school  for  Church  of  the  Holy 
Redeemer. 

Hampton,  Iowa. — Reported  desired  un- 
til June  1,  by  Pastor  of  Church  of  Christ, 
for  erecting  two-story  56  x  94  ft.  brick 
edifice.  Probable  cost  $25,0008.  F.  A. 
Harris,  Archt.,  3915  Fourth  Street,  Des 
Moines. 

Alexandria,  Minn. — Until  June  6,  by 
Board  Charities  of  Red  River  Valley  Con- 
ference, Swedish  Lutheran  Church  for 
erecting  a  two-story  and  basement  brick 
building  88  x  50  ft.  for  Home  for  Aged 
of  said  church.  A.  C.  Hanson,  Archt., 
Alexandria. 

Toronto,  Ont, — Until  June  1,  by  William 
Steele  &  Son,  423  Ryrie  Bldg.,  Toronto, 
for  erecting  a  12-story  terra  cotta,  rein- 
forced concrete,  rolled  steel  sash,  steel 
partition  warehouse  for  T.  Eaton  Com- 
pany;   cost   $600,000. 

PRICES  AND  LETTINGS. 
iflndicates  award  of  contract. 

^^Newport,  R.  I. — Contract  for  erecting 
building  for  St.  Clares  Home  awarded 
Norcross  Brothers  Company,  Worcester, 
Mass.;  Trowbridge  &  Livingston,  Arohts., 
.127  Fifth  Avenue,  New  York,  N.  Y. 

■A-Hartford,  Conn. — Contract  awarded 
.A.ntonio  Montano,  25  Edgewood  Street,  to 
erect  for  the  N.  Pallotti  Estate,  at  Mor- 
gan and  Charles  Streets,  a  208-room 
apartment  house,  147  x  100  ft.;  estimated 
cost  $75,000.  Daniel  A.  Guerriero  of 
Hartford,  Architect. 

-l^Cornwall,  N.  Y. — Contract  for  erecting 
hospital  building,  cottage  and  stable  at 
New  York  Military  Academy  of  Cornwall 
awarded  to  Harvey  R.  Taylor  Building 
Corporation  of  Cornwall;  cost  of  Improve- 
ments about  $40,000. 

*Altoona,  Pa. — Contract  for  erecting 
fireproof  apartment  house  and  business 
building  for  Welsh  Brothers  at  Eleventh 
and  Union  Avenues  awarded  Stokes  & 
Cassidy  of  Altoona,  at  $29,300. 

^Lancaster,  Pa. — Contract  for  erecting 
stone  edifice  for  Emanuel  Lutheran 
Church  awarded  to  D.  S.  Warfel  of  Lan- 
caster,  at   $42,083. 

^Philadelphia,  Pa. — Contract  awarded 
n.  W.  O'Dea,  5219  North  Fifth  Street,  for 
erecting  a  chapel  at  Mascher  and  Master 
Streets  for  Archbishop  Prendergast;  cost 
$35,000. 

^Contract  for  erecting  13-story  stone, 
concrete  and  steel  42  x  167  ft.  apartment 
house,  at  Thirteenth  and  Spruce  Streets, 
awarded  to  John  Stafford,  1112  Chestntit 
Street;    cost    about    $550,000. 

*New  Orleans,  La. — Contract  for  erect- 
ing office  building  for  Cumberland  Tele- 
phone Co.  to  cost  $400,000  awarded  George 
J.  Glover,  New  Orleans. 

-^Chattanooga,  Tenn. — Antiseptic  Cotton 
Company  awarded  contract  to  Geo.  Beck- 
ing, James  Bldg.,  for  erecting  a  rein- 
forced  concrete   building. 

^Cincinnati,  Ohio. — Contract  awarded 
by  Zettel  &  Rapp,  607  Johnston  Building, 
architects  for  the  Gennett  Corporation, 
to  Roche-Bruner  Building  Co.,  Cincinnati,, 
for  erecting  a  four-story  brick  and  con- 
crete store  building  at  27  W.  Fourth 
Street  at  $33,000. 

■i^Contract  for  remodeling  the  Olympia 
Theater  and   installing  complete  ventilat- 


ing system  awarded  H.  C.  Hazen  Con- 
tracting Co.,  2070  Reading  Road.  A.  C. 
Kuball,  Architect,  611  Lincoln  Inn  Court, 
Cincinnati. 

-A^CIeveland,  Ohio. — ^American  Bridge 
Co.,  Cleveland,  secured  steel  con- 
tract for  $1,000,000  warehouse  to  be 
erected  on  West  Ninth  Street,  near  Lake- 
side Avenue,  for  Ninth  Street  Terminal 
Warehouse  Co.,  Turner  Constr.  Co.,  11 
Broadway,  New  York  City,  general  con- 
tractors. 

♦Contract  for  steel  work  for  Schauft- 
ler  Missionary  Training  School,  at  5111 
Fowler  Avenue,  awarded  to  National  Iron 
&  Wire  Co.,  3901  Hamilton  Avenue.  Alex- 
ander Bros.,  316  Williamson  Bldg.,  Gen- 
eral Contractors;  total  cost  $65,0Q(). 

^krContract  for  erecting  10-story  addi- 
tion to  Gillsy  Hotel,  at  East  Ninth  Street, 
awarded  by  Gill  &  Murphy  to  James  L. 
Stuart,  Illuminating  Bldg.,  at  about  $300,- 
000. 

♦Contract  awarded  by  Packard  Cleve- 
land Co.  to  Crowell  Dundoff  Little  Co., 
1951  East  Fifty-seventh  Street,  for  erect- 
ing an  addition  to  building  at  5206  Pros- 
pect Avenue   costing  $100,000. 

♦Newburg,  Ohio. — Contract  for  steel 
work  on  Newburg  Masonic  Temple,  Miles 
Park  Avenue,  awarded  to  National  Iron 
&  Wire  Co.,  3901  Hamilton  Avenue,  Met- 
tler-Gloyd  Co.,  753  Hippodrome  Bldg., 
Cleveland,  general  contractors;  total  cost 
$65,000. 

♦Fort  Wayne,  Ind. — Contract  for  erect- 
ing temple  at  Wayne  Street  and  Fairfield 
Avenue  for  Achduth  Veshalom  Congre- 
gation awarded  to  Bueching  &  Hager- 
man  of  Fort  Wayne  at  $66,000.  Charles 
R.  Weatherhogg,  Hamilton  National  Bank 
Building,  Archt. 

♦Indianapolis,  Ind.— Contract  for  erect- 
ing a  brick  office  building  at  Market  and 
Delaware  Streets  for  Leasehold  Realty 
Co.  (Thomas  B.  F'ulmer,  Pres.)  awarded 
to  H.  W.  Klausmann,  1139  Pythian  Build- 
ing, at  about  $175,000. 

♦Warsaw,  Ind. — Contract  for  erecting 
a  station  and  office  building  for  the 
Winona  Railroad  awarded  E.  Burner  & 
Co.,  of  South  Bend,  at  $25,473. 

♦Freeport,  Ill.^-Contract  awarded  Anton 
Zwack  of  Dubuque,  for  erecting  seven- 
story  and  basement  reinforced  concrete, 
granite,  brick  and  terra  cotta  bank  build- 
ing, to  be  erected  at  Stephenson  and  Me- 
chanic Streets,  for  State  Bank;  cost.  In- 
cluding site,  about  $200,000.  Frank  A. 
Carpenter,  Architect,  420  Brown  Building, 
Rockford. 

♦Rockford,  III. — Contract  awarded  W. 
H.  Cook,  107  South  Main  Street,  for  erect- 
ing eighteen-family  apartment  building 
at  North  Main  and  Whitman  Streets  for 
Letts  &   Bennett;    cost  about  $90,000. 

♦Fond  du  Lac,  Wis. — Contract  for 
erecting  a  station  for  Chicago  &  North 
Western  Ry.  Company  awarded  GafBn 
&  Gehri,  Fond  du  Lac.     W.  H.  Flnluk. 

♦Superior,  Wis. — Contract  awarded  by 
Great  Northern  Railroad  Co.  to  W.  F. 
Hill  of  Superior  for  additions  to  various 
terminal  properties  on  this  division,  to 
cost  $40,000. 

♦Jamestown,  N.  D. — Contract  for  erect- 
ing Masonic  Temple  in  Jamestown  award- 
ed to  R.  B.  Maxwell  &  Son  of  Jamestown 
at  $28,300.  J.  A.  Shannon,  Architect, 
Devils   Lake. 

♦Contract  for  erecting  depot  at  James- 
town for  Northern  Pacific  R.  R.  awarded 
to  E.  G.  Evensta  Construction  Co.  of 
Minneapolis,    Minn. 

♦  Beaumont,  Tex. — Contract  for  erect- 
ing 2-story,  120  x  130  ft.,  concrete  build- 
ing at  Park  and  Washington  Streets  for 
Phelan-Josey  Grocery  Co.  awarded  to 
John  Heartfield  of  Beaumont  at  about 
$40,000.     Cooke  &  Co.  of  Houston,  Archts. 

♦  Houston,  Tex. — Contract  for  erecting 
concrete  and  steel  warehouse  awarded 
by  Anderson,  Clayton  c&  Co.  to  Horton 
&  Horton  of  Houston,  at  about  $83,000. 

♦San  Antonio,  Tex. — Contract  awarded 
by  San  Antonio,  Belt  &  Terminal  Com- 
pany to  Thomas  &  Jones,  St.  Louis,  Mo., 
for  erecting  a  freight  station,  brick  or 
reinforced  concrete  50  x  300  ft.  and  a 
passenger  station  stone  mission  type. 

♦Seattle,  Wash. — Contract  awarded  by 
C.  Alfred  Brietung,  Archt.,  Walker 
Building,  to  William  Wills,  Crary  Build- 
ing, for  erecting  three-story  and  base- 
ment, 50  X  116-ft.  brick  and  mill  apart- 
ment house  at  Terry  Ave.  and  Terrace 
Street  for  Philip  Miller;  cost,  complete, 
$50,000. 

♦Anaheim,  Cal. — Contract  for  erecting 
3-story  and  basement  brick  and  steel 
bank  and  office  building  for  First  National 
Bank  awarded  Nance  Construction  Co., 
846  Linden  Street,  Los  Angeles,  to  cost 
about   $50,000.     Eugene   Durfee,   Archt. 

♦  Los  Angeles,  Cal. — Contract  for  erect- 
ing 2-story  and  basement  store  and  lodge 
hall  fol-  the  Masons  at  San  Pedro,  Los 
.Angeles  Harbor,  awarded  Kling  Com- 
pany, 1613  East  Fifteenth  Street,  at  about 
$30,000.  Thornton  Fitzhugh,  Archt.,  Story 
Building. 

♦Pocatello,  Idaho. — Reported  Salt  Lake 
Hardware  Company,  awarded  to  Lynch 
Cannon  Company,  Salt  Lake  City,  Utah, 
the  contract  for  erecting  a  5-story  rein- 
forced concrete  and  brick  warehouse,  to 
cost   $60,000. 
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PROPOSED  WORK. 

Spr«ngfi«ld,  Mam.— Permit  cnuited  to 
Fltatxiid  Co.  of  E2ut  Orcbanf  for  addl- 
Uoas  to  plaBt  to  ooM  tn.(N>0. 

Pto>il<»Bii«,  R.  I.— The  Spring  XUnc 
Kanutacturtn«  Co.  wlU  erect  a  t-story 
coBcrete  addltloa.  40  Jt  SO  n. 

TiM  SUBona  Braid  Co.,  Dexter  Street. 
viH  eraet  a  <-story  brtck  factory,  120  z 
Tt  ft. 

Tbe  AuMrican  British  Manufacturlnx 
Oa  Intends  erecting  brick  and  steel  ad- 
dition. lOS  X  110  ft.,  and  41  ft.  hlKh. 

■rfstol.  Conn.— Bristol  Brass  Co.  Is  to 
kaW  a   tube   mill.   <0  x   SOO   ft.,    to  cost 

Iveryton,  Conn. — Plans  being  pre^red 
by  Jenckes  A  Ballou  of  Providence.  K.  L, 
for  a  ooe-story  addition,  60  x  100  ft.,  and 
I  oas  atorr  additions.  IS  x  »a  ft.,  for 
OBBModc-ChcBcy  *  Co. 

New  BHtaln,  Conn.— The  Beaton  & 
Caldwell  Co.  will  erect  a  S-stor}'  factory, 
UO  X  M  ft.,  and  a  separate  boiler  tiouse, 
both  of  brick  construction. 

Norwich,  Conn. — Winchester  Woolen  Co. 
of  ThamesfTllle  is  to  build  a  4-story  brick 
factory.  MS  z  U  ft. 

Rockvlllc,  Conn. — ^The  Qshllne  factory 
of  E.  J.  Martin  &  Sons  recently  destroyed 
by  fire  will  be  rebuilt. 

auffalo.  N.  Y. — Plans  Hied  for  erecting 
additions  to  plant  of  Donner  Steel  Com- 
pany. Abbott  Road.  Buffalo:  cost  $140,000. 

bwal  Aeroplane  *  Motor  Co.  of  Buf- 
fUo  taMorporated  with  capital  of  1750.000. 
aad  win  erect  a  plant  and  engage  In  man- 
ntscture  of  aeroplanes,  hydro-planes  and 
motors  for  same.  Headquarters  of  com- 
pany tO»  D.  S.  Morgan  Bldg.,  Buffalo. 
IBcesvorators.  Albert  J.  E^ngel  and  Orson 
J.  Welmert  of  Buffalo  and  others. 

Rochestsr,  N.  v.— A  permit  issued  to 
Manderille-King  Co..  187  Main  Street 
East  for  erection  of  a  2-story.  233  z  82 
ft.  factory.  Leon  Sum,  ArchL,  Cham- 
ber Commerce    Bldg. 

Bayonne,  N.  J.— Vacuum  Oil  Co..  Con- 
■table  Hook,  contemplates  erecting  an 
•ztenalon  to  factor)'  coating  8100,000. 

Newark.  N.  J.— American  Hair  Felt  Co., 
Lockwood  Street.  wUl  erect  a  )2S.000 
factory. 

Philadelphia.  Pa.— Carl  P.  Berger.  South 
Penn  Square  BuUding^  Is  preparing  plans 
far  3-story  factory.  80  z  IJO  ft.  for  Bel- 
iDOiit  Packing  ft  Rubber  Co.,  at  Seplva 
and  Butler  Streets. 

Soarth  Bethlehem,  Ps. — Reported  an  ad- 
dlUon  is  to  be  erected  to  Bethlehem  Steel 
Plaiit  at  a  coat  of  about  8&00,000,  to  be 
naad  as  a  general  anneaUng  test  and  stor- 
■S*  plant.  Annealing  furnace  slotting 
machines  and  drills  will  be  insUUed. 
Ctaarlca  M.  Schwab  Interested. 

Washington,  O.  C. — International  Steel 
*  Plate  Co..  Quantlco.  Va.,  plans  to  erect 
a  shipbuilding  plant  for  first  unit  to  cost 
830.000,  Hugh  Mclsaac,  Secy.,  Munsey 
Building,  Washington,  D.  C. 

Norfolk.  Vs. — The  Two-State  Package 
Car.  organised  to  erect  a  plant  for  man- 
ofactore  of  grapa  and  fruit  baskets: 
Capital  $3M,0JM.  Among  Incorporators: 
Bdson  Potter  of  Penn  Yan.  N.  Y.,  Pres.. 
and  Walter  S.  Smith  of  Watklns.  N.  T.. 
VIce-Prea. 

High  Point.  N.  C— Reported  two  addl- 
tlona  will  be  built  to  plant  of  Piedmont 
Mills  Co..  one  4-story,  M  z  12*  ft.,  and 

-0  X  m 


other  8-storr,  (0 


ft. 


Clevaland,  Ohio.— Poreat  City  Electric 
Company,  SMM  Windsor  Avenue,  pur- 
rhaaeil  alt«  on  Lakeside  Avenue  and  East 
raty-flrst  Street  and  Intends  erecting 
three  factoir  buildings.  Plans  filed  for 
'  ~  bttOding,  to  be  erected  at  west  end. 
840;mO;  


_  .  .a  aecond  building  Is  to 
ba  aracted  at  the  north  and.  and  a  third 
wbaa  its  preaant  laaaa  oo  Wtndaor  Ave- 
■na  opirea  next  year;   total  cost  about 

Baportad  American  Puncture  Proof 
Tire  Co.  will  aract  a  160,000  plant  on 
Hanrard  Avemta.  near  Bait  Line  B.  R. 

Backaya  Ribbon  *  Carbon  Co..  31i  St. 
Oalr  Avenue,  win  erect  a  factory  at  E. 
FUty-Onb  Street  and  Spencer  Avenue. 
Cost  t3t,M0. 

Claveland  City  Forge  *  Iron  Co.,  lAke- 
aMa  Avenue  and  E.  Forty -first  Street 
(B.  A.  Herman,  Pres.).  will  erect  addi- 
tions to  Its  plants  costing  about  8100,000. 

William  J.  Carter,  Illuminating  Build- 
ing, engaged  to  prepare  plans  for  a  ware- 
boose  and  factory  to  be  craetad  at  Per- 
Ubs  and  Hough  Avenues  for  tha  Amart- 
can  Stove  Co.;  coat  about  fZOO.OO*. 

White  Sewing  Machine  Co.  will  erect  a 
brick,  steel  and  concrete  addition,  tO  z 
tM  ft.,  to  plant  at  8t.  Clair  Avenue  and 
Bast  Seventy-ninth  Street:  coat  (4S,000. 

Oary,  Ind. — The  Oary  Tube  Co.  of  Gary, 
Incorporated  to  erect  a  tube  plant  In 
Oary,  including  ore  docks,  ore  yards, 
blast  furnaces,  etc  Robert  W.  Camp- 
ben  of  United  SUtea  Steel  Co.  of  Chi- 
cago.  lU.,   la  interested. 

Csdillse.  Mich.— All  buildings  of  the 
Cadillac  Chemical  Co.  recently  destroyed 
wfll  be  rebuilt:  coat  about  fSO.OOO. 
Charles  T.  MItchen,  Pres. 


Superior,  Wis,— An  auto  truck  plant  Is 
to  be  erected  for  manufacture  or  auto 
trucks  for  J.  G.  Barnsdale.  1204  Tower 
Avenue:  cost  850.000. 

Lyons,  Kan.- Main  building  of  plant  of 
BevIs  Bock  Salt  Company,  recently  de- 
stroyed by  Are.  will  be  rebuilt. 

Duluth,  Minn.— Ford  Motor  Company 
will  erect  automobile  assembling  plant 
here,   to  cost  about   8500,000. 

South  St.  Paul,  Minn. — Reported  Ar- 
mour A  Co.  will  build  a  plant  In  South 
St.  Paul:  cost  about  82.500,000. 

Ft.  Worth,  Tex.— Chevrolet  Motor  Com- 
pany wlU  erect  an  assemblins  plant  on 
Arlington  Heights  Road.  Address  W.  H. 
Beck.  Agent.  Chevrolet  Motor  Company. 
Ft.  Worth. 

Carlsbad,  N.  M.— Atchison  Topcka  & 
Santa  Fe  R.R.  (G.  W.  Harris.  Chief  Kngr., 
Los  Angeles,  Cal.)  will  build  a  100-tpn 
coaling  station,  a  five  stall  roundhouse 
and  a  cinder  pit  at  Carlsbad. 

Bakersfleld,  Cal. — Independent  Oil  Pro- 
ducers' Assoc.  (W.  P.  Robb.  Secy..  Union 
Oil  Bldg..  lx)3  Angeles)  decided  to  erect 
a  Rltiman  process  gasoline  reHnery  near 
Bakersfleld  and  has  appropriated  8'I5.000 
for   the   present  operations. 

San  Diego,  Cal.^<:ouncll  has  granted 
leases  to  tidelands  to  C.  S.  Hall,  for  cqp- 
structlng  a  chloride  reduction  plant,  and 
to  John  Campbell  for  a  ship  yard,  and  to 
California  Iron  Works,  for  a  steel  and 
Iron  works. 

Ray,  Ariz.— George  Bradley,  formerly 
of  the  Arm  of  Bradley  &  Bruff,  &  I-a- 
Bsirth,  San  Francisco,  engaged  to  pre- 
pare plans  for  a  1000-ton  concentrating 
plant  at  Kelvin,  6  miles  south  of  Kay,  for 
the  Ray  Hercules  Copper  Company  (C.  E. 
Adams,   Gen.   Mgr..  Ray). 

Smithfleld,  Utah.— Reported  Amalga- 
mated Sugar  Company  of  Ixigan  (Fred 
G.  Taylor,  Secre^ry-Treasurer)  contem- 
plates erecting  sugar  factory  west  of 
Smithfleld  and  to  make  other  improve- 
ments: total  cost  about  $1,000,000. 

San  Diego,  Cal. — San  Diego  Fish  Com- 
pany has  been  authorized  by  State  Cor- 
poration Commission  to  issue  stock  for 
building  a  concrete  and  tile  refrigerating 
plant    to  cost  $40,000,   and    150-lt.    wharf. 

San  Francisco,  Cal. — The  Automatic 
Spark  Advance  Co..  incorporated  to  man- 
ufacture mechanical  devices  to  be  used 
as  combustion  engine  device.  Capital 
$30,000.  Among  Incorporators,  S.  H. 
Cabot  and  C.  A.  Henneuse. 

Cottonwood,  Idaho.  —  The  Farmers 
Union  Warehouse  Co.  of  GrangeviUe  will 
erect  a  100-bbl.  capacity  per  day  flour 
mill  In  Cottonwood. 

Quebec  City,  Que. — St.  Maurice  Mines 
Company,  plans  to  expend  $400,000  on  de- 
velopment work  in  Temiskaming  and 
Abltlbl.     A.  Doucet,  Quebec,  Engineer. 

Chatham,  Ont. — Reported  American 
Pad  &  Textile  Company  plans  erecting 
additions  at  rear  of  plant  on  Jeffrey 
Street:  cost,  about  $30,000. 

Essex,  Ont. — E.  C.  Dennert,  care  of  HiU 
Brothers,  Essex,  is  preparing  plans  for  a 
plant  for  manufacture  of  auto  tractors: 
cost  $25,000. 

London,  Ont. — E.  Leonard  &  Sons,  York 
Street,  plana  erecting  an  addition  to  their 
boiler  and  engine  works  and  shell  factory 
70  X  70  ft,  brick  construction:  cost  $30,- 
000. 

Markham,  Ont. — A  grain  mill  Is  to  be 
erected  near  Markham  Station  at  cost  of 
ttO.OOO.  A.  Ward  Milne  of  Markham  said 
to  be  interested. 

SImcoe,  Ont. — Planing  mill  of  L.  W. 
FIck  &  Co.  of  SImcoe,  recently  destroyed 
by  Are,  will  be  rebuilt  at  cost  of  $25,000, 
and  new  machinery  bought. 

Windsor,  Ont. — Maxwell  Motor  Car  Co. 
will  erect  a  factory  In  Windsor  at  cost  of 
$50,000. 

BIDS    DESIRED. 

Port  Arthur,  Tex.— Until  June  15  by 
City  Commissioners  for  constructing  a 
municipal  abattoir,  advertised  In  Engi- 
neering Record. 

PRICES  AND  LETTINQS. 
irlndUatet  award  of  contrtujt. 

A-Sprlngfleld,  Mass. — Contract  for  erect- 
ing a  2-story,  126  x  102  ft.,  ofDce  and 
storage  building  at  48  Park  Street  for 
Milton  Bradley  Co.  awarded  to  A.  E. 
Stephens  Co.  of  Sprlngfleld.  H.  L. 
Sprague,  Archt.,  810  Main  Street. 

AWatsrbury,  Conn. — Contract  for  erect- 
ing factory,  power  bouse,  coaling  station 
and  railroad  trestle  on  the  Watertown 
Road  for  A.  H.  Wells  &  Company,  Inc., 
awarded  H.  Wales  Lines  Company,  Merl- 
den,  $23,209,  and  for  steel  work,  Berlin 
Construction  Company,  of  Berlin,  $6,900. 
The  factory  wiU  be  100  x  160  ft.,  brick 
with  steel  truss  roof,  steel  sash  and  con- 
crete floors.  Charles  H.  Preston,  Jr., 
Architect,    Waterbury. 

ABuffslo,  N.  Y. — John  W.  Cowper  Com- 
pany, Fidelity  Building,  secured  contract 
to  erect  additions  to  plant  of  Schoellkopf 
Aniline  &  Chemical  Works,  Inc.;  cost 
$1,000,000. 


•Long  Island  City,  N.  Y.— Contract  for 
er'ting  four-story  reinforced  concrete 
80  X  345  ft.  factory  for  JasK.  Stewart 
awarded  Jacob  Zimmerman  &  f°"Vork' 
18  East  Forty-flrst  Street,  New  York. 
N  Y  BalUnRer  &  Perot.  Archts..  Meth- 
odist Bldg.,  Philadelphia,  Pa. 

♦Trenton,  N.  J.— Contracts  for  erecting 
a  shlp-plau  shop,  500  x  80  ft.,  on  Dela- 
ware River,  cost  «0  000,  awarded  Amer- 
ican Bridge  Co.  and  Newton  A.  K.  BugDee 
&  Co.,  Inc.,  206  East  Hanover  Street. 

*Brldesburg,  Pa.— Contract  awarded 
James  HW?fls.  1215  Filbert  Street  tor 
erecting  two-story  and  basement,  brick, 
concrete  and  terra  cotta,  120  x  62  ft.  tac 
tory  for  Abrasive  Material  ComPany, 
Steams  &  Castor,  Architects,  Philadel- 
phia. 

'♦Chester,  Pa.— Contract  awarded  Ray- 
mond" Concrete  Pile  Company,  1«  Cedar 
<5trt"et  New  York  N.  Y"  for  concrete  pH- 
fng  and  r^lnforc4d  con'crete  foundations 
for  the  machine  shops,  crane  runways 
and  Ave  launching  ways  for  the  ship- 
building plant  of  the  Sun  Shipbuilding  Co. 
of  Philadelphia,  Pa. 

•Coatesvllle,  Pa.— Contract  for  erect- 
In?  machine  shop,  blacksmith  shoP  an? 
yard  runway  at  Worth  Plant  of  Midvale 
Co.  awarded  to  Irwin  &  Lelghton,  126  N. 
Twcfth  Street,  Philadelphia,  at  $300,000. 

♦  Erie,  Pa. — Contract  for  erecting  grain 
elevator  at  foot  of  Holland  Street  for 
Erie  and  Western  Transportation  Co. 
awarded  to  Stevens  Enelneermg  Co.  ol 
Chicago,   111.,  at  about  $300,000. 

♦NIcetown  (P.  O.  Philadelphia),  Pa.— 
Contract  for  erecting  Machine  Sliop  No. 
7,  217  X  542  ft.,  at  Nicetown  Works  of 
Mldvale  Co.,  awarded  to  Barclay,  White 
&  Co..  1530  Chestnut  Street,  Philadelphia, 
at  $320,000. 

♦Charlotte,  N.  C— Contract  awarded 
W.  P  Rose  &  Company  of  Goldsboro,  for 
erecting  a  building  for  plant  of  J.„&„D. 
Rubber  &  Tire  Company,  to  cost  $35,000. 

♦Cincinnati,  Ohio.— Contracts  for  erect- 
ing 5-story,  250  x  250  ft.,  building  at 
Pearl  and  Eggleston  Avenues  tor  Ameri- 
can Tool  Works  at  cost  of  ?250,000 
awarded  as  follows:  Concrete  work  to 
Ferro  Concrete  Construction  Co.,  Rich- 
mond and  Harriott  Streets;  iron  work  to 
L.  Schrleber  &  Sons  Co.  of  Cincinnati. 

♦Pueblo,  Colo. — Contract  for  construct- 
ing for  C.  F.  &  O.  a  600  by-product  coke 
oven  awarded  Cooper  By-Products  Coke 
Oven  Co.   of  Pittsburgh,  Pa. 

♦IVIalsonneuve,  Que. — Contract  award- 
ed A.  Gratton.  142  Fifth  Avenue,  for  erect- 
ing an  addition  to  factory  of  Columbus 
Rubber  Company,  at  146  Iberville  Street: 
aoat  $25,000. 

♦Chatham,  Ont. — Chatham  Construction 
Company,  Chatham,  Ont.,  awarded  con- 
tract for  storage  buildings  and  a  drying 
plant  In  connection  with  new  $1,000,000 
sugar  refinery  to  be  erected  at  Chatham- 
for  the  Dominion  Refining  Company  of 
Wallaceburg,  Ont.  D.  A.  Gordon,  Man- 
ager. 

♦Gait,  Ont. — Contract  for  erecting 
power  plant  for  the  Goldie  McCulloch 
Co.  awarded  P.  H.  Secord  &  Sons,  Brant- 
ford,  and  for  the  steel  work  to  Hamilton 
Bridge  Co.,  Hamilton. 

♦St.  Catharines,  Ont.— Sherwood  & 
Sherwood,  Mall  Building,  Toronto,  se- 
secured  contract  for  erecting  a  reinforced 
concrete  hardware  factory  for  the  Mc- 
Klnnon  Dash  Co.  of  St.  Catharines  to 
cost  $75,000. 


Engine— Richland  Center,  Wis.- Until 
June  6,  by  Reuben  Sutton,  City  Clerk, 
for  simple  high-pressure  non-condensing 
heavy-duty  Corliss  engine. 

Elevator — Boone,  Iowa. — Until  June  12 
bv  James  A.  Wetraore,  Acting  Supervis- 
ing Archt.,  Treas.  Dept.,  Washington 
D.  C,  tor  Installing  complete  a  new 
hoistway,  electric  freight  elevator,  etc..  Id 
U.  S.  Post  Office,  Boone. 

Elevators — Austin,  Tex. — Until  June  1, 
James  E.  Ferguson,  Governor,  for  install- 
ing elevators,  etc.,  in  State  Capitol  build- 
ing. 

Smokestack — Olympla,  Wash.  —  Until 
June  12,  by  Frank  C.  Morse.  Chmn.  State 
Board  Control,  tor  erecting  a  66-ln.  and 
liJO-ft.  high  concrete  smokestack  for 
State  Institute  for  Feeble  Minded  at 
Medical  Lake. 

Cranes — Seattle,  Wash. — Reported  de- 
sired until  June  7,  by  C.  E.  Remsberg, 
Secy.  Port  of  Seattle,  tor  a  locomotive 
crane  In  the  Central  Waterfront  Improve- 
ment of  the  Port  of  Seattle.  Bidders  are 
asked  to  submit  alternate  bids  on  designs 
of  their  own.     J.  R.  West,  Ch.  Engr. 

PRICES  AND   LETTINGS. 
•^Indicates  award  of  contract. 

♦Playground  Improvements  —  Boston, 
Mass. — Mayor  has  approved  contract 
awarded  J.  C.  Coleman  &  Sons  Company, 
for  Brading  walks  and  walls  tor  W^ard 
19    playground,    at    $38,592. 

Conduit  System— Union  Hill,  N.  J.— Fol- 
lowing are  four  bids  opened  May  15  by 
Council  tor  installing  the  proposed  under- 
ground police  and  fire-alarm  system: 
Central  Station  Equipment  Company,  New 
York,  $22,989;  Okonite  Company,  New 
York,  $24,100;  Dean  Electric  Company, 
Morristown,  $25,775,  and  William  H. 
Straut   Company,    Haverstraw,    $26,800. 

♦Fence — Philadelphia,  Pa. —  Contract 
for  constructing  wrought  Iron  fence,  etc., 
to  improve  Stanton  Park,  awarded  Wayne 
Iron  Works,  Arcade  Building,  Philadel- 
phia (bids  opened  May  15  by  Bureau  of 
City  Property). 

♦  Road  Oiling — Reading,  Pa.— Contract 
awarded  Fehr  &  O'Rourke,  Reading,  for 
oiling  500,000  sq.  yd.  of  streets  (bids 
opened  May  10),  at  21.5  cts.  per  yd., 
3.10  gal,  per  sq.  yd.  E.  Bellrich,  City 
Engineer. 

♦Oiling  —  Cincinnati,  Ohio  —  Contract 
awarded  by  County  Commissioners  for 
oiling  twelve  countv  market  roads  to 
Kenton  Road  Oiling  Company,  Covington, 
Ky.,  at  $24,158. 

♦Crane  —  Houston,  Tex.  —  Contract 
awarded  Pawling  &  Harnlshfiger  of  Mil- 
waukee, Wis.,  for  one  20-ton  traveling 
crane  for  municipal  wharf  No.  4  at 
$11,350. 

♦Steel  Towers— Keyport,  Wash.— Con- 
tract for  erecting  two  400-ft  steel  tow- 
ers for  the  Naval  Radio  Station  at  Key- 
port,  Wash.,  awarded  Martin  &  Dugan, 
Seattle,   Wash.,   at   $38,055. 

♦  Boilers- Pasadena,  Cal. -- Contract 
awarded  C.  C.  Moore  &  Co.,  San  Fran- 
cisco, for  furnishing  and  installing  btir- 
ling  water  tube  boiler  for  Municipal  Lignt 
Department,  at  $15,345. 


MISCELLANEOUS 


Proposals 

For   Proposals   Advertised,   See    Pages 
42a,   42b   and   42c. 


PROPOSED  WORK. 

Power  and  Heating  Plant — Greenville,  Pa. 
— The  Pearson-Ernard  &  Co.,  of  Boston 
recently  purchased  plant  of  Mercer  Light, 
Heat  &  Power  Co.,  and  Is  having  plans 
prepared  for  a  central  plant  to  cost  about 
$100,000. 

Philadelphia,  Pa.— See  "Electric  Rail- 
ways." 

BIDS    DESIRED. 

Conduit — Hartford,  Conn. — See  "Water 
Works." 

Road  Roller — Arcadia,  Fla. — ^Untll  June  1 
by  George  El  Qrtmes,  CI*!-  Clk.,  for  a  12 
to  15-ton  gasoline  roller,  i.i\e  scarifier,  one 
light  road  grader  and  one  street  sweeper. 

Mall  Handling  Devices— New  Orleans, 
La. — Until  July  17,  by  Jas.  A.  Wetmore, 
Acting  Superv.  Archt.  Treas.  DepL, 
Washington,  D.  C,  for  mall  handling  de- 
vices, etc..  In  U.  S.  post  office  and  cQurt- 
house  at  New  Orleans. 

Mall     Lifts  —  Cincinnati,     Ohio. — Until 
June   17,    by   James   A.   Wetmore,    Acting 
Supervising     Architect,     Washington,     D. 
C,  for  Installing  complete  new  hydraulic 

Elevators— Cincinnati,  Ohio. — Until  May 
31  by  Charles  F.  Hornberger,  Dlr.  Pub. 
Service,  for  furnishing  material  and  re- 
pairing three  elevators  (Otis  make)  In  City 
Hall. 


Bids 
Close. 
May  31. 
May  31. 

May  31. 

May  31. 
Jun.     1. 

Jun.     1. 

Jun.  1. 


Jun.  1 
Jun.  1 
Jun.     2 


Jun.  3. 
Jun.     3. 


Jun.     i. 

Jun.     6. 
Jun.     5. 


WATERWORKS. 

See  Eng. 
Record. 

System,   Aberdeen,  Wash.  Apr.  28 
C.    I.    Pipe    and    Specials, 

Morris,  Minn May  l» 

Adv.  May  13,  20. 
Steel    Tank.    Etc.,    West- 

brock,    Minn. iifZri 

Meters,  Medtord,  Mass...  May  i1 
Water     Works,     Madison, 

W     Va *!"■•  " 

Filtration  Plant,  St.  Hya- 

cinthe.  Que •  •  •  May  IS 

Extending      System,       Ft. 

Wadsworth,    N.    Y May  U 

Adv.  May  20,  27.  „  ,    „       .. 

Systeim,  Castle  Rock,  Col.  May  3« 
Reservoir,  Garrett,  Ind . .  May  27 
Reservoir,    Wilmington, 

Del May  !• 

Adv.  May  13. 
Waterworks,  Mullen.   Neb.  May  20 
Electrical    equipment    for 

water     plant.     El     Paso, 

Tex May     • 

Adv.  May  6  to  20. 
Gate     Valves,     Etc.,     St. 

Paul,    Minn May  18 

Adv.  May  13  to  27. 
.  Material,    St.   Paul.   Minn.  May  18 

Adv.  May  IS  to  27. 
Castings,    Etc..    St,    Psul, 

Minn May  1$ 

Adv.  May  13  to  27. 
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Jun. 
Jun. 

6. 

6. 

Jun. 

6. 

Jun. 

9. 

Jun. 

10. 

Jun. 

12. 

Jun. 
/un. 

12. 
13. 

Jun. 
Jun. 
Jun. 

15. 
15. 
17. 

Bids  See  Eng. 

Close.  Record. 

Jun.     5.  C.  I.  Pipe,  Etc.,  St.  Paul, 

Minn May  13 

Adv.  May  13  to  27. 
Jun.     5.  Water     Works,     Everett, 

Wash May  13 

Adv.  May  13,  20. 

Jun.  5.  East  Troy,  Wis May  20 

Jun.  5.  System,      Mount     Rainier, 

Md May  20 

Jun.     5.  Mains,  Cleveland  Heights 
(P.      O.      WarrensvlUe), 

Ohio   May  20 

Jun.     5.  Extension,   Crystal   Falls, 

Mich May  27 

System,  Tchula.  Miss May  20 

Pumping     Units,     New 

Brunswick.    N.    J May  27 

Adv.  May  27. 
Conduit.   Hartford,   Conn.  May  27 
Adv.   May  27. 
Repairs  to  Wells,   White- 
water,  Wis May  27 

Water  Works,   Sheboygan 

Falls,   Wis May  27 

Reservoir,    La    Porte,  Ind .  May  27 

Adv.  May  27. 
Screens,  St.   Paul,  Minn..  May  27 
Contract   144,    New   York, 

N.  Y May  20 

Adv.  May  20. 
Works,  Port  Arthur,  Tex .  May  20 

System,  Oatman,  Ariz May  20 

Water   Works,    Winne- 

mucca.  Neb May  20 

Franchise,    Williamsburg, 

Va May  27 

Adv.  May  27. 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

29.  Biddeford,  Me May  13 

Adv.  May  13,  20. 

31.  Newark,   N.   J May  13 

Adv.  May  13,  20. 

SI.  Fresno.  Cal Apr.  It 

31.  Washington,  D.  C May  20 

Adv.  May  20. 

31.  Binghamton.  N.  Y May  27 

1.  Marshall.    Ill May  13 

1.  Monticello,  Wis May  13 

1.  Ft.  Wadsworth,  N.  Y May  20 

Adv.   May   20. 

1.  Akron,    Ohio May  20 

Adv.   May  20. 

1.  St.   Catharines,   Ont May  27 

1.  Huntington,    Mass May  27 

1.  Bozeman,  Mont May  27 

1.  Brentwood,    Pa May  27 

1.  Cleveland,    Ohio May  27 

2.  Cooperstown,  N.   Y May  20 

Adv.  May  20. 

5.  Neodesha,   Kan May  27 

S.Bedford,    Iowa    May  27 

6.  Alliance,  Ohio   May  20 

Adv.  May  20. 

6.  Johnson   City,    Tenn May  27 

6.  .Shelby,   N.   C May  27 

6.  Wilson,   Conn May  27 

7.  Dayton,   Ohio    Mav  27 

Adv.    May  27. 
7.  Brooklyn,    N.    Y May  27 

7.  Waverly,    Iowa May  27 

8.  Milwaukee,    Wis May  20 

(2  Props.)  Adv.  May  20,  27. 
9.  Ainsworth,    Neb May  27 

14.  Afton,    Okia May  27 

15.  Xenla,    Ohio May  20 

15  Salem.   Ill Mav  20 

15.  Oakesdale,   Wash May  27 

20,  McComb,    Miss May  27 

BRIDGES. 

29.  Rice  Lake,  Wis May  20 

Adv.  May  20. 

31.  Warren,  Pa May  13 

Adv.  May  13,  20. 

31.  Pennsylvania  May  20 

31-  Fullerton,    Cal May  20 

31.  Washington,     Pa May  27 

31.  Cleveland,     Ohio     May  27 

31.  Youngstown,  Ohio May  27 

31.  New   Florence,    Pa May  27 

31.  Albion,   Pa May  27 

31.  Fullerton,   Cal May  27 

1.  Hamilton,  Ohio May    6 

1.  Mansonville,   Que May  20 

1.  Adel,   Iowa    May  27 

1.  Jpliet,    111 May  27 

2.  Columbus,    Ohio May  20 

2.  Hartford,   W.  Va May  13 

2.  Cambridge,   111 May  27 

2.  Illinois     May  27 

2.  Trenton,  N.  J May  27 

3.  Cleveland,   Ohio    May  27 

3.  Illinois     May  27 

5.  Cumberland,  Md Apr.  22 

5.  Bushnell,   Fla May  20 

6.  Newcastle,    Ind May  20 

5.  Aberdeen,  Wash May  20 

5.  New  Orleans,  La May  20 

5.  Barbourville.    Ky May  27 

5.  Hettinger,   N.    D May  27 

5.  Stillwater.    Okla May  27 

5.  Duluth,   Minn May  27 

5.  Jones,    Okla May  27 

5.  Stillwater,    Okla May  27 

5.  Muskogee,   Okla May  27 

5.  West  Allis,   Wis May  27 

5.  Defiance,  Ohio May  27 

6.  Hayti     .S.   D May  13 

6.  Brookings,  S.  D May  20 

6.  Montrose,    S.    D May  20 

8.  Wabash,   Ind May  20 

6.  Macon,   Miss May  20 

6.  Flora,    Miss May  27 

6.  Brainerd,   Minn May  27 

6.  Little  Falls,  Minn May  27 

6.  Woonsocket,   S.   D May  27 

6.  Indiana    May  27 

H.  Canton,    Miss May  27 

8.  El  Dorado,  Kan Apr.     8 

8.  Ft.   Lauderdale,    Fla May  20 


May 
May 

»c»y 

May 

May 
Jun. 
Jun. 
Jun. 

Jun. 

Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
/un. 

Jun. 
Jun. 
Jun. 

Jun. 
Jun. 
Jun. 
Jun. 

Jun. 
Jun. 
Jun. 

Jun. 
Jun. 
Jun. 
July 
Jun. 
Jun. 


May 

May 

.May 

May 

May 

May 

May 

May 

May 

May 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

June 

June 

Jun. 

Jun. 

Jun. 


Bids  See  Eng.. 

Close.  Record. 

Jun.     8.  London,    Ky May  27 

Jun.     9.  Salem,    N.    J May  27 

Jun.     9.  Madison.   Wis May  27 

Jun.  13.  Philadelphia,  Pa May  20 

Adv.  May  20. 

Jun.  13.  Modesto,    Cal May  27 

Jun.  20.  Illinois     May  27 

Jun.  26.  CUntwood,   Va May  20 


PAVING  AND  ROADS. 


May  29. 
May  29. 


May 

29. 

May 

30. 

May  30. 

May 

30. 

May  31. 

May 

!tl. 

May 

31. 

May 

31. 

May 

31. 

May 

31. 

May 

31. 

May  31. 

May 

31. 

May 

31. 

Mav 

31. 

May 

31. 

May  31. 

Jun. 

1. 

Jun. 

1. 

Jun. 

1. 

Jun. 

1. 

Jun. 

1. 

Jun. 

1. 

Jun. 

1. 

Jun. 

1. 

.lun. 

1. 

Jun. 

1. 

Jiin. 

1. 

Jun. 

1. 

Jun. 

1. 

Jun. 

1. 

Jun. 

1. 

Jun. 

2. 

Jun. 

2. 

Jun. 

2. 

Jun. 

2. 

Jun. 

2. 

.Tun. 

2. 

Jun. 

3. 

Jun. 

3. 

Jun. 

3. 

.Tun. 

5. 

Jun. 

5. 

Jun. 

5. 

Jun. 

5. 

Jun. 

5. 

Jun. 

5. 

July 

5. 

Jun. 

5. 

Jun. 

5. 

.Tun. 

5. 

Jun. 

5, 

Jun. 

5 

Jun. 

5. 

Jun. 

5. 

Jun. 

5. 

Jun. 

5, 

Jun. 

5. 

Jun. 

5 

.Tun. 

5. 

.Tun. 

5. 

Jun. 

5, 

Jun. 

5. 

■Tun. 

5, 

Jun. 

5 

Jun. 

5. 

Jun. 

5. 

Jun. 

5, 

Jun. 

6 

Jun. 

6. 

Jun. 

fi. 

Jun. 

fi. 

Jun. 

fi. 

Jun. 

6, 

Jun. 

fi. 

Jun. 

6. 

Jun. 

«. 

Jun. 

fi 

Jun. 

fi. 

Jun. 

fi 

Jun. 

fi 

Jun. 

fi. 

Jun. 

6. 

Jun. 

6. 

Jun. 

fi. 

Jun. 

fi 

Jun. 

6. 

Jun. 

7. 

Jun. 

7. 

Jun. 

7. 

Jun. 

7. 

Jun. 

7. 

Jun. 

7. 

Jun. 

7. 

Jun. 

7 

•Tun. 

7. 

Jun. 

8 

Jun. 

8, 

Jun. 

8. 

.Tun. 

8 

Jun. 

8. 

Jun. 

9, 

Tiilv  in. 

Jun. 

0. 

Tun.  10. 

Jun.  12. 

Jun.  12. 

Ft.   Collins,  Colo May  20 

Adv.   May  20. 
Greenwich,  Conn May  20 

Adv.  May  20,  27. 
Roller,   Wellington,   Mass.  May  27 

Cold  Springs,   Tex May  13 

Sheperd.   Tex May  13 

Birmingham,   Ala May  20 

Wooster,  Ohio  May  2t 

Riverside,  Cal May  20 

Billings,    Mont May  27 

Wilkes-Barre,     Pa May  27 

Wilmington,   Del May  27 

Des  Moines,    Iowa May  27 

Mount    Ayr,    Iowa May  27 

Columbus,    Ohio May  27 

Illinois    May  27 

West   Hohoken.    N.    J May  27 

Kansas  City,   Mo May  27 

Corry,    Pa May  27 

Massachusetts May  27 

Hamilton,    Ohio    May     6 

Washington,    D.    C May    6 

Adv.  May  fi. 

Crestline.   Ohio    May  13 

Gallon,    Ohio May  13 

Adv.   May  13. 

Escanaba,   Mich May  20 

Decatur,   III May  20 

Newark,   N.   J May  27 

Minneapolis,    Minn May  27 

Elyria,    Ohio    May  27 

Dubuque.    Iowa    May  27 

Louisville.   Ky May  27 

Gilford,    Mich May  27 

Indianapolis,   Ind May  27 

Lincoln,    Neb May  27 

Ft.  Wavne,  Ind May  27 

Great    Falls.    Mont Apr.  22 

Portland,   Me May  20 

Neenah,  Wis May  20 

Inelewood,  Cal May  20 

Alliance,    Ohio    May  27 

Norman,    Okla May  27 

Bucyrus,  Ohio   Mav  20 

Steubenvllle,  Ohio May  20 

Cumberland.  Md  May  27 

Adv.  May  27. 

Columbus,  Miss Apr.  29 

Gate  City,  Va May  13 

Indiana  May  13 

Port  Jervis,  N.  Y May  13 

Adv.  May  13,  20. 
Cleveland  Heights   (P.   O. 

Warrenville),   Ohio   May  13 

Everett,  Wash May  13 

Terrabonne,  La May  13 

Adv.   May  13. 

Charleston,    Miss Mav  20 

Albany,    N.    Y May  20 

Adv.  May  20.  27. 

Bloomfield,    N.    J Mav  20 

Waterville,    Wash May  20 

Blaine,   Wash May  20 

Larlmore,    N.    D Mav  20 

Hackensack.  N.   J May  20 

Adv.  May  20,  27. 

New  Orleans,  La May  20 

Indiana   Mav  20 

Union  Hill,  N.  J May  20 

Columbus,    Ohio    Mav  27 

Hanford,    Cal May  27 

Clarkston.  Wash Mav  27 

Goldendale.   Wash May  27 

Seattle,   Wash Mav  27 

Sedalia,    Mo May  27 

Asotin,    Wash May  27 

Union  Hill,   N.   J Mav  27 

Elmira.    N.    Y May  27 

Adv.   May  27. 

Indiana     May  27 

Indiana     May  13 

Vinoennes,   Ind May  20 

Adv.  Mav  20. 

Billings,   Mont May  20 

Papillion,    Neb Mav  20 

South  Bend,  Wash May  20 

New  Orleans,  La May  20 

Indiana   May  20 

Stockton,  Cal May  20 

Shelby,    N.    C May  27 

Vancouver.    Wash May  27 

Enhrata.   Wash Mav  27 

Fort  Worth.   Tex Mav  27 

Johnson   City,   Tenn May  27 

New   Wilmington,    Pa May  27 

Dayton,    Ohio    May  27 

Adv.  May  27. 
Georgetown,    Del May  27 

Adv.    May  27. 

Indiana May  27 

Paterson.   N.   J May  27 

Kalamazoo,     Mich May  27 

Adv.  May  27. 

Sultan,  Wash May  13 

Palatka,  Fla May    6 

Adv.  May  6  to  20. 

Albany.    N.    Y May  20 

Adv.  May  20,  27. 

Cedarvllle,   Ohio   May  20 

Indiana   May  20 

Ann  Arbor.  Mich May  27 

Morrison,   III May  27 

Columbus,    Ind May  27 

Indiana     May  27 

Tallahassee,  Fla Mav  20 

Kiefer,    Okla May  20 

Bakersfleld.  Cal May  20 

Glenwood  Springs,  Col May  20 

Indiana     Mav  27 

Cincinnati.    Ohio    May  27 

Cnldwell.    Tex Anr.   22 

Wichita,  Kan May  13 

Sanford,    Fla May  27 

Jefferson,  Ohio   May  20 

Euclid,  Ohio  May  20 


Bids 

Close. 

Jun. 

12 

Jun. 

12 

Jun. 

12 

Jun. 

12 

Jun. 

13 

Jun. 

13 

Jun. 

13 

Jun. 

14 

Jun. 

1,=> 

Jun. 

15 

Jun. 

15 

Jun. 

Ifi 

Jun. 

17 

Jun. 

20 

Jun. 

21 

Jun. 

21 

Jun. 

21 

Jun. 

25. 

Jun. 

27. 

Jun. 

29 

July  10. 

Julv 

1 

July 

1. 

See  Ene. 
Record. 

New  Orleans,  La May  27 

Washington    May  27 

Indiana     May  27 

Milburn,   N.   J May  27 

Dunn,    N.   C May  20 

Adv.  May  20,  27. 

Janesvllle,   Wis May  27 

Pennsylvania    May  27 

Adv.    May  27. 
Eaton,   Ohio   May  20 

Adv.  May  20,  27. 

Greenfield,    Ohio    May  20 

Zanesvllle.    Ohio    May  27 

Fowler,    Cal May  27 

Indiana     May  27 

Dolgeville,  N.  Y May  27 

Adv.  May  27. 
Rockvllle  Center,  Wis May  27 

Adv.  May  27. 

Charleston,    Miss May  27 

Sebrlng,   Fla May  27 

Vernon,    Ala May  27 

Indiana     May  27 

Salt  Lake  City.   Utah May  13 

New  Martinsville,  W.  Va.  May  27 

Adv.  May  27. 

Greenwood.    Miss May  20 

Maumee,  Ohio   May  27 

Mobile.    Ala May  27 


HYDRAULIC  CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

May  29.  Drainage,  Bloomfield,  la..  Apr.  2J 

Adv.    Apr.   29.   May  6, 
May  29.  Drainage,         Tallahassee, 

Fla Apr.  29 

Adv.  Apr.  29  to  May  13. 
May  29.  Flood     Protection     Wall, 

Portsmouth,   Ohio    May  20 

(2  Props.)  Adv.  May  20,  27. 
May  30.  Dredging,   Port  Maltland, 

Ont May  27 

May  31.  Dredging,     Etc.,      Seattle, 

Wash May  13 

May  31.  Levee    Work,     New     Or- 
leans,   La May  20 

Jun.     1.  Dredging,  Tarrytown, 

N.  Y May     6 

Adv.  May  6  to  27. 
Jun.     1.  Drainage,  Oskaloosa,  Iiwa  May  13 

Adv.  May  13,  20. 

Jun.     1.  Levee.  Port  Allen,  La May  20 

Jun.     1.  Dock    Repairs,    Albany, 

N.  Y May  20 

Jun.     1.  Repairs  to  Wharf,  Tomp- 

klnsvllle,  N.  Y May  20 

Adv.  May  20. 
Tun.     2.  Breakwater,  Indiana  Har- 
bor,    Ind May     6 

Adv.  May  6  to  27. 
Jun.     3.  Ditch,    Caledonia,    Mich..  May  20 
Jun.     3.  Dredging,    Greenville, 

Ohio     May  20 

Adv.  May  20.  27. 
Jun.     3.  D  r  e  d  ging,  Philadelphia, 

Pa May  27 

Jun.     5.  Fill.   Seattle,  Wash May  20 

Jun.     6.  Irrigation,     Gran  dview. 

Wash May  27 

Jun.     6.  Dredging,  Trenton,  N.   J.  May  27 
Jun.     7.  Cleaning    Channel,    New- 
ark,   Ohio    May  20 

Jun.     7.  Dam,  Lock   Haven,   Pa...  May  27 

Adv.  May  27. 
Jun.     7.  Wharf    Improv.,     Seattle, 

Wash May  27 

Jun.     8.  Rip     rap,     TompklnsviUe, 

N,  Y May  20 

.Tun.     8.  Wharf,  New  Orleans.  I^a.  May  27 
Jun.     8.  Levee,    Clarksville,    Miss.  May  27 

Adv.  May  27. 
Jun.  10.  Flood      Protection,      Ray, 

Ariz May  13 

Adv.  May  13.   20. 
Jun.  10.  Dredging,   Michigan   City, 

Ind May  20 

Adv.  May  20.  27. 
Jun.  12.  Dredging,        Philadelphia. 

Pa May  20 

Adv.  May  20. 
Jun.  12.  D  r  e  d  g  ing.     Providence, 

R.  I May  27 

Adv.  May  27. 
Jun.  15.  Irrigation,     Payson     City, 

Utah      May     6 

Adv.   May  6. 
Jun.  15.  Irrigation,  Hermlston, 

Ore May  13 

Adv.   May  13. 
Jun.  15.  Dredging.   Baltimore,   Md.  May  20 

Adv.  May  20,  27. 
Jun.  15.  Improv.   Creek,   Belleville, 

III May  20 

Jun.  15.  Water   Power   Lease,   Jo- 

liet.  Ill May  20 

Adv.  May  20.  27. 
Jun.  20.  Stone,   New  Orleans,   La.  May  27 

Aflv.  May  27. 
Jun.  20.  Willows,      New      Orleans, 

La May  27 

Adv.  May  27. 
Jun.  22.  Irrigation.    Malta,    Mont.  May  13 

Adv.   May  13. 
Jun.  24.  Irriga.,   Balmorhea,  Tex..  May  27 

Jul.     3.  Jetty.    Gardiner.    Ore May  27 

Jul.  19  Seawall.  Bridgeport 

Conn May  27 

Adv.  May  27. 

PUBLIC    BUILDINGS    AND 
SCHOOLS. 

May  29.  Gears    Mills.     La May  27 

May  30.  Plainvlew,   Tex May  20 

May  30.  Fort   Worth,   Tex May  27 

May  31.  Ronceverte,    W.    Va May  20 

May  31.  Washington.   D.    C May  13 

Adv.  May  13. 

May  31.  Golden   Valley,   N.   D May  27 

May  31.  Carlton   Point,    P.   E.   I. . .  May  27 

May  31.  Gresham.     Neb May  27 

May  31.  Flint,    Mich May  27 

Jun.     1.  Lowellville,   Ohio   May  13 


Bids 

Close. 

Jun 

.     1 

Jun 

1. 

Jun 

1. 

Jun 

1. 

Jun 

1. 

Jun 

1. 

Jun 

1. 

Jun 

1. 

Jun 

1. 

Jun 

1. 

Jun 

1. 

Jun 

2. 

Jun 

2. 

Jun. 

2. 

Jun. 

3. 

Jun 

3. 

Jun 

3. 

Jun. 

5. 

Jun. 

5. 

Jun 

5. 

Jun 

5. 

Jun. 

5. 

Jun 

5. 

Jun. 

fi. 

Jun. 

6. 

Jun. 

8. 

Jun. 

6. 

Jun. 

fi. 

Jun. 

fi. 

Jun. 

7. 

Jun 

7. 

Jun. 

7. 

Jun. 

7. 

Jun. 

7. 

Jun. 

8. 

Jun. 

8. 

Jun. 

8. 

Jun. 

8. 

Jun. 

8. 

Jun. 

9. 

Jun. 

9. 

Jun. 

9. 

Jun. 

10. 

Jun. 

10. 

Jun. 

12. 

Jun. 

12. 

Jun. 

12. 

Jun. 

13. 

Jim. 

13. 

Jun. 

13. 

Jun. 

15. 

Jun. 

15. 

Jun. 

15. 

Jun. 

Ifi, 

Jun. 

Ifi. 

Jun. 

19. 

Jun. 

20. 

Jun. 

20. 

Jun. 

20. 

Jun. 

21. 

Jun. 

21. 

Jun. 

21. 

Jun. 

22. 

Jun. 

22. 

Jun. 

23. 

Jun. 

23. 

Jun. 

25. 

Jun. 

26. 

Jun. 

2fi. 

Jun. 

27. 

Jun. 

27. 

Jun. 

27. 

May 
Jun. 
Jun. 
Jun. 
June 
Jun. 
.Inn. 
Jun. 
July 
July 


See  Eng. 
Record. 

Washington,    D.    C May  13 

Adv.   May  13. 

Fillmore,  Utah May  13 

Youngstown,  Ohio  May  20 

Sioux  City,  Iowa May  20 

Sarnia,  Ont May  27 

Mockvllle,   N.   C May  27 

Nesquehoning,    Pa May  27 

Yutan,   Neb May  27 

Oxnard,    Cal May  27 

Austin.    Tex May  27 

Saugus,    Mass May  27 

Washington,  U.  C May  13 

Adv.   May   13. 

Lebanon,    Ohio    May  13 

Connellsvllle,  Pa May  20 

Kirkerville,   Ohio    May  20 

-Ashtabula,    Ohio    May  27 

Washington,    Mich May  27 

Belton,    Tex May    ( 

Lake   Charles,    La .May  13 

Beattyville,   Ky May  20 

Hettinger,  N.  D May  20 

Sheldahl.    Iowa    May  27 

Canby,    Minn May  27 

WayiiesviUe,  N.  C May  13 

Geneva,   111 May  13 

Chambersburg,    Pa May  20 

North  Arlington,  N.  J May  20 

Leoti,  Kan May  20 

Red   Cloud,   Neb May  20 

Portland,    Me May     fi 

Early.     Iowa     May  20 

Mandan,   N.   D May  27 

Brooklyn,  N.  Y May  27 

Shelburne  Falls,   Mass...  May  27 

Pineville,  W.  Va Apr.  29 

Marysville.   Tenn May     t 

Waynesville.    N.    C... ..May     « 

Manistique,    Mich May  20 

Belolt,   Ohio    May  20 

Atwater,    Ohio May  27 

Lincoln,    Neb ', .  May  27 

New    Smyrna,    Fla May  27 

Irvlngton,    Ind May   13 

Hanover,  Ohio May  20 

Newell,    Iowa     May  20 

Elmira.   N.  Y May  20 

Adv.  May  20,  27. 

Baker,   Ore May  27 

Trenton,   N.   J May  20 

Adv.  May  20,  27. 

Illinois     May  20 

New  York,  N.  Y May  20 

Adv.  May  20. 

South    Boston,    Va May  20 

Sidney,  Mont May  27 

Columbia  Station,  Ohio..  May  27 

Middletown.  Ohio May  13 

Leesburg,    Ohio May  27 

Neenah.    Wis May  13 

Adv.  May  13,  20. 

Putnam,   Conn May  20 

Springdale,  Iowa May  20 

Dunn  Center,  N.  D May  27 

Douglas,  Ariz May  20 

Klldeer,  N.  D May  27 

Pittsburgh,    Pa May  27 

Adv.  May  27. 

Minden,   La May  20 

Rumford,  Me May  27 

Washington,    Ind May  27 

Adv.  May  27. 

Alliance,    Ohio May  27 

Albuquerque,    N.    M May  27 

Redfield,   S.   D May  20 

Adv.  May  20,  27. 

Grinnell.    Iowa May  27 

Lewis,   Iowa May  27 

Erie,    Pa May  27 

Ro'-vieptor.    N.    Y May  27 

Adv.  May  27. 


PRIVATE    BUILDINGS. 

30.  Windsor,   Ont May  20 

1.  Warren,     Pa May  20 

I.Kansas    City.    Mo May  20 

1.  Hampton,   Iowa May  27 

,     I.Toronto,    Ont May  27 

6.  Alexandria,    Minn May  27 

13.  Chicago.    Ill .Mavis 

31.  Cincinnati,   Ohio May  27 

1.  New    Orleans,    La May  20 

1.  Grand   Island.   Neb May  20 


NEW   INDUSTRIAL   PLANTS. 

Jun.   15.  Port    Arthur.    Tex May  27 

Adv.  May  27. 


MISCELLANEOUS. 

Elevator,    Cincinnati,    O..  May  27 
Design    for   Sign,    Spring- 
field,  111 May     t 

El.  Rys.,  New  York,  N.  Y.  May  20 
Road  Roller,  Arcadia,  Fla.  May  27 

Elevator,   Austin,   Tex May  27 

Dredge.  Vallejo.  Cal.  ...M«»  s 
Steel,  New  York,  N.  Y. . .  May  27 
Engine,  Richland  Center, 

Wis May  27 

Conduit,    Hartford,    Conn.  May  27 

Adv.    May  27. 

Cranes,  Seattle,  Wash...  May  27 
Steamer,  Washington, 

D.    C May  13 

Adv.  May  13  to  27. 
Stairs,  etc.,   Lockport,  111.  May  20 
Coal.   Norfolk,   Va May  13 

Adv.   May  13. 
Plat  form,     Minneapolis, 

Minn May  12 

Mail  Lifts,  Cincinnati,  O.  May  27 
Elevator,  Boone,  Iowa...  May  27 
Smokestack,        Olympla, 

Wash May  27 

Boilers  for  Ice  Boat,  Bal- 
timore,  Md May  27 

Adv.  May  27. 
Mechanical  Mall  Handling 

Appar..  New  York.  N.  Y.  May  12 
Mail      Handling      Device, 

New  Orleans,  La May  27 

El.  Rys.,  New  York.  N.  T.  Apr.  M 

Adv.  Apr.  29  to  May  13. 


May  31. 
Jun.     1. 

Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 

1. 
1. 
1. 
3. 
5. 
6. 

Jun. 

6. 

Jun. 
Jun. 

7. 
9. 

Jun. 
Jun. 

10. 
12. 

Jun. 

12. 

Jun. 
Jun. 
Jun. 

12. 
12. 
12- 

Jun. 

14. 

Jun. 

30. 

July  17. 

42a 
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open  Jun«  IS.  I91(. 

PAVING 

DUNN.  N.  C 

Saaled  praiMsala-wiU  )m  received  by  the 
Maror  and  Board  of  Commtastoners  of  the 
Town  of  DuoB.  N.  C,  .at  the  Town  Ball  In 
Dam.  N.  C  nntfl  S  p.  m.,  June  18,  1>16, 
tor  atreet  tmprorementa. 

Tbe  work  will  consist  of  about: 

IT.OM  aq.  yd.  of  brick,  amhalt.  bltnlithic 
or  other  paTement. 

>M<  Un.  ft.  of  concrete  curb  and  gutter. 

1M«  aq.  yd.  of  sidewalk. 

Aad  the  neoeaaary  dralnase.  etc 

Pi'iHioaala  oraat  be  marked.  "Proposals 
for  Stoaet  ImproTement." 

All  I>ld8  must  be  upon  blank  forms  pro- 
vided In  the  Proposal  and  Contract  and 
'  ^MdflcatloQa. 

Back  bid  must  be  accompanied  by  a 
OMtllled  check  for  $2,000  as  evidence  of 
coed  faith. 

Plans  and  speciflcations  will  be  on  file 
at  the  Clerk's  Office  in  f>unn,  and  at  the 
oOlea  of  tbe  E^ngineer  in  Durham,  N.  C, 
and  oopica  of  the  specifications,  form  of 
propoasl.  eta,  will  be  mailed  upon  appli- 
eatioa  to  the  Bnslneer  at  Durham,  N.  C, 
whoa  arrompanled  by  a  check  for  ten  dol- 
lars to  Inaure  their  return  within  thirty 
daya  after  the  lettins. 

nM  rl^t  la  reserved  to  reject  any  or  all 


J.  W.   TURNAGK,   Mayor. 
H.  a  McKAT,  Oerk. 
Etesineer: 

OnJBBRT  C  WHITE. 
Durham.  N.  C. 

Bida  open  June  13,  1916. 

STATE  HIGHWAY 

PENNSYLVANIA  STATE  HIGHWAY 
DEPARTMEJJT. 
HARRISBORG.  PA. 
Sealed  proposals  will  be  received  at 
aald  oOct  until  10  a.  m.,  June  13,  1916, 
when  Mda  will  be  publicly  opened  and 
•chaduled.  and  contracts  awarded  as  soon 
thareafter  as  possible,  for  the  reconstruc- 
ttoa  of  I4,S33  lin.  fL  of  either  reinforced 
oament  concrete  or  bituminous  and  rein- 
ftiroed  cement  concrete  pavement,  16  ft. 
wide,  beinc  a  iwrtion  of  State  Highway 
Boote  ISI,  situated  in  Birmingham  Town- 
ablp,  and  42S0  Un.  ft.  of  vitrified  block 
pavement  1(  ft.  wide,  situated  in  Nether 
Providence  Township,  both  in  Delaware 
CboBty ;  17,715  lin.  ft  of  either  reinforced 
ocniaat  concrete  or  bituminous  and  retn- 
Coroed  cement  concrete  pavement,  16  ft. 
wide,  attoated  in  Pennsbury  and  Kennett 
Townshtpa.  and  21.035  lin.  ft.  of  either  re- 
inforced cement  concrete  or  bituminous 
and  reinforced  cement  concrete  pavement, 
1<  ft.  wide,  situated  in  East  Nottingham 
and  West  Nottingham  Townships,  both  in 
Cheater  Ooonty.  being  imrtiona  of  State 
Blshway  Roate  131 ;  5275  lin.  ft.  of  vltrl- 
llad  Mock  pavement,  22  ft  wide,  situated 
In  Rochester  Township,  Beaver  County, 
being  a  portion  of  State  Highway  Route 
No.  77,  and  4390  lin.  ft.  of  bituminous 
pavement.  1*  ft  wide,  situated  In  Whlte- 
manb  Township,  Montgomery  County. 
Plana  and  spedllcatlons  may  be  seen  at 
oOlee  of  State  Highway  Department  Har- 
riaborg;  1001  Chestnut  Street  Philadel- 
phia, and  903  Hartje  Building,  PItUburgh. 
Pa.  Pull  particulars  and  information  on 
ap^lcation  to  JOSEPH  W.  HUNTER, 
Deputy    Stau    Highway    Commla- 


Bida  open  June  C.  1*1»; 

STREET  PAVING  $100,000 

DAVTO.V,  OHIO 
Sealed  bids  will  be  received  for  paving 
Main  Street  In  the  City  of  Dayton.  Ohio, 
up  to  12  o'clock  (noon)  of  June  6,  1916. 
Construction.  SK-ln.  wood  block  on  6-ln. 
ooocrete  foundation,  curbing  and  other 
work  Incidental  thereto. 

J.  E    BARLOW. 
Director  of  Public  Service. 
F.  O.  EICHELBERGER, 
City  Engineer. 


Official  Proposal  Announcements 

Price,  $.2.40  an   inch, — Copy  can  be   received   until 
Thursday  10  a,  m.  for  issue  mailed  the  next  morning 


Bids  open  June  6,  1916 

PROPOSAL  FOR  ROAD 
MACHINERy 

HACKENSACK,   N.  J, 

Sealed  proposals  will  be  received  by  the 
Board  of  Chosen  Freeholders  of  the  County 
of  Bergen,  N,  J.,  on  Monday,  June  5th, 
1916,  at  11  a.  m..  at  the  office  of  the  Clerk, 
Court  House,  Hackensack,  N.  J.,  for  the 
following  equipment  and  machinery : 

Sand  distributing  wagon. 

One-ton  automobile  truck. 

Reversible  road  grader,  heavy  type. 

Street  sweeper. 

Asphalt  kettle  with  stone  dryer. 

Scarifier. 

Platform  spring  gear  sprinkling  wagon. 

Two  dump  carts. 

SCO  gallon  gasoline  tank. 

Specifications  may  be  inspected  at  tbe 
office  of  the  Supervisor  of  Roads  or  County 
Engineer,  Court  House,  Hackensack,  N.  J. 

Bids  to  be  addressed  to  said  Board  of 
Chosen  Freeholders  and  endorsed  "Pro- 
posal for  Road  Machinery." 

Bids  must  be  enclosed  in  sealed  enve- 
lopes, bearing  the  name  and  address  of 
bidder  on  the  outside. 

The  right  to  reject  any  or  all  bids  is  ex- 
pressly reserved. 

By  order  of  The  Committee  on  Roads. 
JAMES  M.  HARKNESS. 

Clerk. 

Bids  open  June  29,  1916. 

NOTICE  TO   CONTRACTORS. 

ROADS 

NEW  MARTINSVILLE,  W.  VA. 

Bids  win  be  received  until  12  o'clock 
noon,  Thursday,  June  29,  1916,  by  the 
County  Court  of  Wetzel  County,  West  Vir- 
ginia, for  the  construction  of  approxi- 
mately fifteen  (15)  miles  of  Improved 
roads  in  CHinrch  District  of  said  Wetzel 
County. 

A  certified  check  for  three  (3%)  per 
cent  of  the  amount  of  the  bid  must  ac- 
company each  bid.  Successful  bidders 
will  be  required  to  furnish  a  bond  substan- 
tially in  wording  and  figures  of  the  form 
attached  to  specification  and  contract 

Plans  for  this  work  may  be  seen  at  the 
office  of  the  County  Clerk,  New  Martins- 
ville, W.  Va. ;  at  the  First  National  Bank, 
Hundred,  W.  Va..  and  at  the  office  of  the 
Engineer,  J.  Russell  Wilson.  First  Na- 
tional Bank  Building,  Mannlngton,  W,  Va, 

The  Court  reserves  the  right  to  reject 
any  and  all  bids. 

S.  MYERS, 
Clerk    of    the    County    Court    of    Wetzel 

(bounty. 


Bids  open  May  29,  1916. 

CONCRETE  PAVEMENT 

GREENWICH,  (TONN. 
Sealed  proposals  for  about  43,500  sq,  yd. 
of  reinforced  concrete  pavement  will  be 
received  by  the  Highway  Commission  of 
the  Town  of  Greenwich,  Conn.,  at  the 
Borough  Court  Room,  In  the  Town  Hall, 
until  3  V-  m.„  on  Monday,  May  2?,  1916. 
The  work  will  be  given  out  In  two  or 
three  contracts,  as  tbe  Highway  Commis- 
sion may  determine. 

Speclficattona,  general  and  detail  plans 
can  be  seen  and  blank  form  of  proposal 
obtained  at  the  office  of  the  Engineer, 
Room  5,  Greenwich  Trust  Co.  Building, 
Greenwich,  Conn.  The  right  is  reserved 
to  reject  all  bids. 

LUKE    VINCENT    LOCKWOOD, 

CThalrman ', 
WILLIAM  F.  DECKER, 
ROBERT    L.    CHAMBERLAIN, 
JOHN    MAHER, 
F.   HARRIS   NICHOLS, 
NATHANIEL  A.  KNAPP, 

Highway   Commission. 
May   15.    1916. 


Bids  open  June  8,  1916. 

OFFICIAL  NOTICE  NO.   18. 

PUBLISHED  BY  AUTHORITY  OF 
THE  SEWERAGE  COMMIS- 
SION OF  THE  CITY  OF 
MILWAUKEE 

Sealed  proposals  for  the  construction  of 
extensions  to  the  Intercepting  Sewer  Sys- 
tem for  the  City  of  Milwaukee,  Wisconsin, 
will  be  received  by  the  Sewerage  Commis- 
sion of  said  city  at  its  offices  In  the  CJity 
Hall  until  2  :00  p.  m.,  the  8th  day  of  June, 
A.  D.  1916,  at  which  time  and  place  during 
the  session  of  the  said  Commission,  the 
proposals  will  be  publicly  opened  and  read. 

The  work  to  be  done  embraces  the  build- 
ing of  the  following  work: 

30  in.  inverted  siphon  of  oast-iron  pipe 
about  215  ft.  in  length  to  be  built  under 
Menomonee  River,  with  two  manholes,  in- 
cluding sluice  gates,  and  other  appurte- 
nances. 

2970  lineal  feet  of  48-ln.  reinforced  con- 
crete sewer. 

5116  lineal  feet  of  42-ln.  reinforced  con- 
crete sewer. 

1850  lineal  feet  of  30-in,  concrete  sewer. 

2610  lineal  feet  of  24-in.  terra  cotta  pipe 
sewer. 

1406  lineal  feet  of  12-in.  terra  cotta  pipe 
sewer. 

Together  with  all  manholes,  timber  and 
pile  foundation  and  other  appurtenances. 

The  time  allowed  for  the  completion  of 
this  contract  shall  be  twelve  (12)  months 
from  the  date  of  the  engineer's  notice  to 
begin  work. 

The  liquidated  damages  for  not  complet- 
ing the  work  within  the  time  above  stated 
shall,  for  each  day  in  excess  thereof,  be 
an  amount  equal  to  one-half  of  one  per 
centum  of  the  aggregate  cost  of  the  work 
embraced  in  the  contract. 

Each  proposal  submitted  must  be  ac- 
companied by  a  cash  deposit  of,  or,  in  lieu 
thereof,  by  a  certified  check  drawn  upon 
a  National  or  State  bank  or  trust  company, 
and  to  the  order  of  the  "Sewerage  Commis- 
sion of  the  City  of  Milwaukee"  to  the 
amount  of  thirty  thousand  dollars  ($30,- 
000.00). 

All  cash  deposits  or  certified  checks  de- 
posited by  bidders  to  whom  the  contract 
Is  not  awarded  will  be  returned  upon  ap- 
plication to  the  Secretary  of  the  Sewerage 
Commission  after  the  contract  has  been 
awarded,  or  after  the  rejection  of  all  bids. 
The  cash  deposit  or  certified  check  which 
has  been  deposited  by  the  successful  bid- 
der will  be  returned  to  him  as  soon  as  the 
contract  is  properly  executed  and  approved 
by  the  City  Attorney  and  Sewerage  Com- 
mission. 

Specifications  and  blank  forms  of  pro- 
posals can  be  obtained,  and  detailed  plans 
examined,  at  the  office  of  the  Sewerage 
Commission  in  the  City  Hall  and  a  full 
set  of  plans  will  be  sent  to  any  contractor 
upon  receipt  of  five  dollars  ($5.00),  This 
sum  to  be  returned  upon  surrender  of 
the  plans  In  good  condition. 

The  Sewerage  Commission  of  the  City 
of  Milwaukee  reserves  the  right  to  reject 
any  and  all  bids  submitted. 

JOHN  H.  FOWLES, 
Countersigned:  Secretary, 

LOUIS  M.  KOTECKI, 
Comptroller. 


FRANCHISE    FOR    CAR    LINE, 

LIGHT,  POWER,   SEWERAGE 

AND  WATER 

The  City  of  Williamsburg,  Virginia,  In- 
vites  bids   for   franchises   for   electric-car 
line,  light  and  power,  sewerage  and  water. 
For  Information  write 

W.  L.  JONES, 
President  City  Council, 

Williamsburg,  Va. 


Bids  open  June  8,  1916. 

OFFICIAL  NOTICE  NO.   17. 

PUBLISHED  BY  AUTHORITY  OF 
THE  SEWERAGE  COMMIS- 
SION OF  THE  CITY  OF 
MILWAUKEE 

Sealed  proposals  for  the  construction  of 
extensions  to  the  Intercepting  Sewer  Sys- 
tem for  the  City  of  Milwaukee,  Wis.,  will 
be  received  by  the  Sewerage  Commission 
of  said  city  at  its  offices  in  the  City  Hall, 
until  2  p.  m.,  the  8th  day  of  June,  A.  D., 
1916,  at  which  time  and  place  during  the 
session  of  the  said  Commission,  the  pro- 
posals will  be  publicly  opened  and  read. 

The  work  to  be  done  embraces  the  build- 
ing of  the  following  work : 

30-Inch  Inverted  siphon  of  cast-iron  pipe 
about  240  ft.  In  legth,  to  be  built  under 
the  South  Menomonee  Canal,  together 
with  two  shafts,  including  valves,  sluice 
gates,  cast-Iron  pipe  and  specials  and 
other  appurtenances. 

1852  lin.  ft.  of  54-in.  concrete  sewer  in 
tunnel. 

3447  lin.  ft  of  54-in.  concrete  sewer  in 
open  cutting. 

2255  lin.  ft.  of  18-in.  terra  cotta  pipe 
sewer. 

400  lin.  ft.  of  12-in.  terra  cotta  pipe 
sewer. 

Together  with  all  manholes,  timber  and 
pile  foundation  and  other   appurtenances. 

The  time  allowed  for  the  completion  of 
this  contract  shall  be  twelve  (12)  months 
from  the  date  of  the  Engineer's  notice  to 
begin  work. 

The  liquidated  damages  tor  not  complet- 
ing the  work  within  the  time  above  stated 
shall,  for  each  day  in  excess  thereof,  be 
an  amount  equal  to  one-half  of  1  per 
centum  of  the  aggregate  cost  of  the  work 
embraced  In  the  contract. 

Each  proposal  submitted  must  be  accom- 
panied by  a  cash  deposit  of,  or  In  lieu 
thereof,  by  a  certified  check  drawn  upon 
a  national  or  State  bank  or  trust  com- 
pany and  to  the  order  of  the  "Sewerage 
Commission  of  the  City  of  Milwaukee"  to 
the  amount  of  thirty-two  thousand  dollars 
($32,000.00). 

All  cash  deposits  or  certified  checks  de- 
posited by  bidders  to  whom  the  contract  la 
not  awarded  will  be  returned  upon  appli- 
cation to  the  Secretary  of  the  Sewerage 
Commission  after  the  contract  has  been 
awarded,  and  after  the  rejection  of  all 
bids.  The  cash  deposit  or  certified  check 
which  has  been  deposited  by  the  success- 
ful bidder  will  be  returned  to  him  aa  soon 
as  the  contract  Is  properly  executed  and 
approved  by  the  CTIty  Attorney  and  Sewer- 
age Commission. 

Specifications  and  blank  forms  of  pro- 
posals can  be  obtained,  and  detailed  plans 
examined,  at  the  office  of  the  Sewerage 
Commission  In  the  City  Hall,  and  a  full 
set  of  plans  will  be  sent  to  any  contractor 
upon  receipt  of  five  dollars  ($5.00).  This 
sum  to  be  returned  upon  surrender  of  the 
plans  in  good  condition. 

The  Sewerage  Commission  of  the  City 
of  Milwaukee  reserves  the  right  to  reject 
any  and  all  bids  submitted. 

JOHN  H.  FOWLES, 

Countersigned :  Secretary. 

LOUIS  M.  KOTECKI, 

Comptroller. 

Bids  open  June  7,  1916. 

PROPOSALS  FOR  9  FT,  STORM 

SEWER 

DAYTON,  OHIO. 
Sealed  bids  will  be  received  by  the  Di- 
rector of  Public  Service  until  12  o'clock 
(noon)  on  Wednesday,  June  7,  1916,  for 
furnishing  all  materials  and  labor  required 
for  Installing  approximately  4700  ft.  of  9 
ft.  storm  sewer  and  appurtenances ;  the 
excavation  on  said  work  being  about 
47,000  cu.  yd.  Plans  may  be  seen  and 
forms  of  proposal  and  specifications  may 
be  obtained  at  the  office  of  the  City  En- 
gineer.   

F.  O.  EICHELBERGER, 
City  Engineer. 
J.  E.  BARLOW, 
Director  of  Public  Service. 


June  3,  1916 
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Prospects  Excellent  for  Financing  Public  Construction 

Work  This  Summer,  Say  Bankers 

Demand  from  Private  Investors  for  Good  Public  Securities,  Which  Has  Made  Strong  Bond  Market  for  a 
Year,  to  Continue,  Is  General  Opinion— Late  Season,  Labor  Situation  and  Prices  Hold  Back  Some  Construction 


FOR  THE  next  few  months,  at  any  rate,  and 
probably  even  after  the  close  of  the  present 
war,  American  bonds  will  continue  a  favored 
form  of  investment,  in  the  opinion  of  a  number 
of  prominent  bankers  and  bond  dealers  in  dif- 
ferent parts  of  the  country  who  have  outlined 
their  estimate  of  the  situation  in  response  to 
requests  from   the   Engineering   Record. 

Slightly  rising  money  rates  in  response  to  the 
foreign  trade  situation,  and  the  high  prices,  or 
low  rates  of  return,  at  which  bonds  have  been 
selling,  due  to  the  great  reserves  accumulated  in 
1915,  might  be  expected  to  curtail  the  demand 
for  bonds  at  recent  prices.  Further,  uncertainty 
as  to  the  future  might  be  considered  a  factor 
which  would  cause  both  banks  and  private  in- 
vestors to  keep  their  funds  available  in  more 
liquid  form  than  is  afforded  by  bonds.  Moreover, 
the  opinion  has  been  held  that  after  the  war 
European  Government  and  investment  securities 
of  all  kinds  would  sell  so  low,  because  of  a  press- 
ing need  for  more  capital  than  could  be  obtained 
in  Europe,  that  American  capital  would  desert 
home  securities  to  take  up  foreign  ones. 

On  the  first  point,  the  general  opinion  is  that 
private  investors  and,  to  a  considerable  extent, 
banks  will  continue  to  absorb  good  bond  issues  as 
rapidly  as  during  the  past  year.  It  is  held  that, 
while  there  has  been  some  rise  in  money  rates 
and  some  tendency,  mainly  on  the  part  of  banks, 
to  show  a  preference  for  short  time  loans,  these 
factors  have  not  and  will  not  curtail  the  market 
for  good  public  or  industrial  issues.  The  active 
demand  which  has  been  manifest  for  such  securi- 
ties is,  therefore,  expected  to  continue. 

With  regard  to  the  attractiveness  of  European 
issues  after  the  close  of  the  war,  none  of  the 
bankers  whose  opinions  were  requested  seem  to 
think  that  any  large  proportion  of  American  in- 
vestors will  prefer  such  securities.  It  is  pointed 
out  that  greater  interest  concessions  than  those 
already  offered  on  the  loans  of  foreign  govern- 
ments are  hardly  to  be  looked  for,  and  that  the 
American  investor  is  likely  to  keep  the  most  of 
his  money  at  home,  both  from  a  desire  to  aid  in 
the  development  of  this  country  and  because  con- 
ditions after  the  war  are  apt  to  render  European 
investments  uncertain.  In  this  connection  it  is 
said  that  money  is  looking  for  high-grade,  well- 
secured  public  and  private  bonds  as  an  investment 
least  likely  to  be  disturbed  by  any  uncertain 
conditions. 

It  seems  safe  to  conclude  there  will  be  abun- 
dant funds  to  absorb  forthcoming  issues  of  bonds 
covering  construction  work  at  least  as  long  as 
the  present  war  lasts,  and  probably  afterward, 
even  allowing  something  for  a  period  of  read- 
justment on  the  declaration  of  peace. 

There  is  a  great  deal  of  talk  in  the  East  of 
labor  troubles  and  high  prices  having  affected 
construction  work.  While  this  may  be  true  of 
building  work,  especially  in  New  York  City,  and 
while  this  deduction  is  strengthened  by  the  fail- 
ure of  the  Eastern  lumber  market  to  show 
marked  strength  or  increased  sales,  it  is  not  true 
of  the  country  as  a  whole.  Even  in  the  case  of 
structural  steel,  which  has  shown  the  greatest 
advance  in  the  building  field,  a  large  share  of 
the  demand  to-day,  according  to  the  Iron  Age, 
is  made  up  of  requirements  for  industrial  plant 
extensions.  The  lumber  men  confidently  expect 
prices  and  sales  to  improve  from  now  on.  Other 
materials  than  steel  are  not,  as  a  rule,  selling 
at  greatly  advanced  prices,  and  it  may  be  that 
the  backward,  rainy  season  has  had  as  much  to 
do  with  slackness  in  small  building  operations  as 
anything.  It  is  thought  that  top  prices  in  most 
lines,  especially  steel,  have  already  been  reached 
on  the  one  hand,  and  that,  on  the  other  hand, 
conditions  will  not  bring  about  any  general  re- 
cession for  some  time. 

Steel  Products. — While  very  prosperous  condi- 
tions are  practically  certain  to  continue,  accord- 


ing to  the  Iron  Age,  for  the  next  year,  there 
have  not  been  any  advances  of  note  in  the  last 
month,  and  none  are  expected  except  in  the  pipe 
market.  Prices  of  certain  steel  products,  per 
100  lb.  f.o.b.  Pittsburgh,  are  as  follows: 

Minimum, 
Immediate  future 
delivery  delivery        Warehouse 

Structural    material.  ..  .$3.00  $2.60  $3.10to$3.50 

Plates   4.00  3.75  4.00  to    4.50 

Steel   bars    3.00  2.60  3.10  to    3.50 

Iron   bars    2.50  2.50  3.10  to    3.50 

Rivets.    %   in.  up 4.00  4.00 

Sheets. — Domestic  demand  continues  very 
heavy,  and  a  heavy  foreign  demand  can  be  counted 
on  to  sustain  the  market  for  a  long  time.  The 
reduction  in  the  price  of  galvanized  sheets  is 
due  to  the  greatly  increased  production  of  zinc. 
Prices  are  as  follows,  per  100  lb.  f.o.b.  Pitts- 
burgh : 


No. 

No. 


black    $2. 90  to  $3.00 

galvanized    4.75  to    4.85 


Open  Hearth 

$3.00  to  $3.10 
4.90  to    5.00 

Cast-iron  Pipe. — The  market  for  cast-iron  pipe 
is  dull,  and  prices  have  remained  unchanged. 
Class  A  and  gas  pipe  are  $31.50  per  ton,  tide- 
water, and  Class  B  and  heavier  $30.50  on  the 
same  basis. 

steel  and  Iron  Pipe. — Discounts  on  pipe  are 
unchanged,  though  some  mills  are  unable  to  de- 
liver in  less  than  thirty-two  to  thirty-six  weeks, 
and  prices  are  very  firm  with  considerable  talk 
of  an  advance  in  June.  Prices  in  carload  lots 
per  ton,  f.o.b.  Pittsburgh,  are  as  follows: 


Black     Galvanized 


Steel,  lap-welded,  2%  to  6  in. 
Iron,  lap-welded,  2^4  to  6  In.  . 


$64 
86 


$103 
126 


Lead. — Prices  on  lead  have  been  shading  off 
recently,  after  an  advance,  and  the  leading  inter- 
est is  quoting  at  $7.50  per  100  lb.  New  York,  and 
$7,425,  East  St.  Louis. 

Cement. — Cement  prices  have  remained  prac- 
tically unchanged.  Prices  per  bbl.  to  consumers 
without  containers,  f.o.b.  the  points  mentioned, 
are  given  below: 

Memphis $1.74 

Detroit    1.55 

Milwaukee 1.58 

St.  Paul   1.73 

Duluth    1.66 

Peoria 1.54 

Cedar  Rapids   1.65 

Davenport    1.55 

Denver   2.02 


Boston    $1.52 

New  York 1.32 

Pittsburgh    1.41 

Atlanta 1.64 

.Jacksonville 1.60 

Tampa    1.79 

Cleveland   1.54 

Indianapolis 1.59 

Nashville    1.52 

Brick. — Both  Hudson  and  Raritan  common  brick 
in  cargo  lots,  wholesale,  are  now  $8.25  per  thou- 
sand in  New  York. 

Crushed  Stone,  Gravel,  Sand. — Prices  in  large 
lots  per  cu.  yd.  are  as  follows: 

Alongside 

dock. 
New  York 

Crushed   rock,    IMs-in $0.90 


Gravel,    IVa-in...": 80 

Crushed   rock,    %-ln 100 

Gravel,    %-in 85 

Gravel   passing   subway   speciflca- 

tions     95 

Sand,  washed  and  screened 40 


F.o.b. 
Denver 

$1.65 
1.15 


.90 


Lumber. — The  lumber  situation  is  thought  to 
be  improving.  Western  mills  are  making  much 
larger  shipments  than  last  year  by  water  on  the 
Pacific  Coast,  and  export  trade  is  also  growing. 
Lack  of  ships  and  the  closing  of  the  Panama 
Canal  have  prevented  marketing  any  quality  of 
fir  from  the  states  in  the  East.  While  the 
real  demand  on  the  Southern  mills  is  thought 
not  yet  to  have  begun,  owing  to  the  lateness  of 
the  season,  stocks  are  not  very  large,  the  car 
situation  is  much  improved  and  the  export  trade 
continues  to  take  all  the  lumber  that  can  be 
transported.  Prices  wholesale  in  New  York  per 
1000  ft.  b.  m.  are  as  follows: 

Yellow  pine,  8  to  12-in.,  16  to  20  ft $28.00  f  $35.50 

Yellow  pine,  14  to  16-ln 35.00  @     37.50 

Hemlock,  base  price .,;•••;  -.v,.: onXn 

Spruce.  2  X  4  to  8  X  8-ln.,  18  and  20  ft 30.00 


Buildings 

Low  bids  amounting  to  $207,000  were  received 
at  Quincy,  Mass.,  for  erecting  school  buildings. 
The  steel  for  a  $250,000  industrial  plant  at 
Peoria,  111.,  has  been  contracted  for.  The  con- 
struction of  apartment  buildings  to  cost  $396,000 
has  been  contracted  for  at  Detroit,  Bids  are  de- 
sired June  27  for  erecting  a  high  school  to  cost 
$200,000  at  Erie,  Pa. 

The  following  table  gives  an  idea  of  the  size 

and  distribution  of  proposed  work  noted  in  this 

issue: 

Estimated 

Kind  of  building  Cost 
Commercial  building  ...$1,500,000 

Electric  plant   1,000,000 

High  school 1,000,000 

School  buildings 500,000 

Chemical  plant 1,500,000 

School  buildings 300,000 

Pulp  factory 200,000 

Box   factoiV    750,000 

Orphan  asylums 1,500,000 

Factory    500,000 

Athletic  club  650.000 

Gas  plant 2,000,000 

High  school 338,000 

Fireproof  building 400,000 

Manufacturing  plant  " 


Location 
New  York  City 
Brooklyn 
Harrisburg,  Pa. 
Chester,  Pa. 
Baltimore,  Md. 
Huntington,  W.  Va. 
Brunswick,  Ga. 
Hattiesburg.  Miss. 
Cleveland,  Ohio 
Cleveland,  Ohio 
St.  Paul.  Minn. 
St.  Paul,  Minn. 
Virginia,  Minn. 
Fargo,  N.  D. 
Seattle,  Wash. 


300,000 


Bridges  and  Roads 

The  construction  of  a  $51,000  concrete  arch 
bridge  has  been  contracted  for  at  Newton,  Mass. 
A  contract  for  the  Hydes  Ferry  bridge  across 
the  Cumberland  River  at  Nashville,  Tenn.,  has 
been  awarded  at  $228,000.  Bids  will  be  opened 
at  Hartford,  Conn.,  June  20  by  the  State  High- 
way Commission  for  constructing  a  five-span  con- 
crete arch  bridge  465  ft.  long. 

The  following  table  includes  the  principal  road 
and  paving  work  noted  in  this  issue: 

Poughkeepsie,  N.  Y.,  contract  awarded $64,229 

Trenton,  N.  J.,  bids  desired 52,800  sq.  yd. 

Reading,   Pa.,   proposed   work $124,000 

Jackson,  Tenn.,  bids  desired 54,000  sq.yd. 

South  Pittsburgh,  Tenn.,  contract  awarded $80,911 

Ohio,   bids   opened    $1,000,000 

Gary,  Ind.,  proposed  work $175,000 

Princeton,  111.,  contract  awarded $90,000 

Kvanston,   111.,   bids  opened $102,551 

Duluth,  Minn.,  contract  awarded $225,919 

Duluth,  Minn.,  proposed  work $100,000 

St.    Paul,  Minn.,  proposed  work $108,832 

Grand  Forks.  N.  D.,  bids  desired 50,000  sq.  yd. 

Texarkana,  Ark,,  proposed   work $430,000 

Osceola,  Ark.,  proposed  work 180  mi. 

Greenwood,  Ark.,  proposed  work $200,000 

Fort  Smith,  Ark.,  proposed  work $217,000 

De  Queen,  Ark.,  proposed  work $125,000 

Amarillo.   Tex.,   contract  awarded $117,000 

Bakersfleld,  Cal.,   proposed  work $100,000 

Waterworks  and  Sewers 

The  lowest  bid  received  May  25  for  work  in 
connection  with  the  Passaic  Valley  sewer  at  New- 
ark, N.  J.,  was  $74,800.  Bids  have  been  opened 
at  Chicago  for  constructing  an  intercepting  sewer 
to  cost  $562,000,  and  another  section  of  the  Mil- 
waukee intercepting  sewer  has  been  awarded  at 
$470,000.  A  contract  has  been  awarded  in  St. 
Louis  for  furnishing  and  laying  5  mi.  of  3-ft. 
steel  water  pipe.  A  contract  for  sewer  and  water- 
works construction  has  been  awarded  at  $54,000 
by  Rector,  Ark. 

Bids  are  desired  at  Logansport,  Ind.,  for  sewer 
work  to  cost  $292,000.  Milwaukee  will  receive 
bids  June  22  for  further  extensions  to  the  inter- 
cepting sewer  system.  Bids  are  desired  June  26 
at  Tucson,  Ariz.,  for  constructing  20  miles  of 
sewers.  A  waterworks  contract  amounting  to 
$225,000  will  be  let  in  August  at  Madison,  Wis. 
Sewer  bonds  amounting  to  $200,000  have  been 
voted  at  Oklahoma  City,  Okla.  Greenville,  Tex., 
has  voted  $100,000  for  sewers  and  disposal  plant. 

Miscellaneous 

A  $100,000  railroad  contract  has  been  awarded 
at  Security,  Md.  Plans  have  been  prepared  for 
a  $156,000  canal  improvement  at  New  Iberia,  La. 
Plans  for  a  $1,000,000  power  dam  at  Pactola, 
S.  D.,  are  being  considered.  A  company  has 
received  a  franchise  at  Helena,  Mont.,  to  con- 
struct a  $250,000  heating  plant.  Two  irrigation 
projects,  one  costing  $6,000,000  and  the  other 
$400,000,  are  reported  respectively  from  Fresno 
and  Red  Bluff,  Cal. 
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WATERWORKS 


PROPOSED  WORK. 

Fexber«.  Maw.— Wmtar  OommlastoMn 
bsT*  been  muthoriaad  to  eztaad  ««t*r 
BMlaa  at  a  c<wt  of  tlLOM. 

^BatevU.  N.  V<— Hum  bolns  pr«|Mr«d 
Car  ntiatloB  plant  aad  Installation  of 
1  machlnwy  at  the  municiiwl 

loo.  _ 

Dublin.  0«  laetlea  to  b*  bald  July  14 
to  TOW  oa  eonatractUic  iUtradon  pUnt  to 
ooat  tai.MO  and  hav«  a  capacity  oTmM.- 
•M  caL    U.  J.  Ouytoa.  City  EndnMr. 

Havana.  Fla.— OUaena  voted  tJO.OOO 
boada  for  water  works  and  electric  llsht 
plant.     Addreaa  Town  Qcrk. 


CONTRACTING  NEWS 

Of  Special  Interest  to  Engineers,  Contractors,  Builders  and 
Manufacturers  of  Engineering  and  Building  Supplies 


.  Ohio.— Council  adopted  report 
of  Water  Oommlttee  approprtaUnc  fyo,- 
•M  tar  areetioo  o(  a  aub-pumpiac  station 
o«  dty  land  In  SIxtoenth  StreeL 


Ohio.— ClUaeas    voted    tS>,00e 

for   water   works   and  |SI.M*   for 

■litiUlc  Ucht  plant.     Addreaa  O^  Clerk. 

FtaaMaa.  Mlcli.^amea  R.  Fitzpatrick. 
IM  Wrhtean  Trust  BuUdlns.  Grand  Rap- 
id^  •BSBied   to   prepare   a    map   of   the 


proposed    for   the    vUlace. 
Vmace   Clerk. 

Mellne,  III. — Rumored  Installation 
of  an  Intake  pipe  Is  contemplated  to  pro- 
vide watar  for  the  factory  district.  Ad- 
dvaaa  CIQr  Clerk. 

liidHia,  Wla.— Contract  wUl  be  let 
abotit  AncBst  for  water  supply  and  pump- 
lax  station  to  coat  about  t&S.OOO.  E.  B. 
Parker,  aty  Bnglnaer:  D.  W.  Mead.  Con- 
~"" —  Easlneer,  SM  State  St. 


Iowa. — ^Extensions  to  water 
to  cost  tlt.OM  Is  under  conaidera- 
Addreas    City    Oerk. 

Valsa  City  Iowa. — Installation  of  water 
works  Is  under  consideration.  Addreas 
aty  Clerk. 

Chaslca.  Minn.— City  is  oonsiderinc  in- 
stalllnK  water  works  and  sewer  system. 
'""'  City  Clerk. 


.  Minn.— Citlsens  May  25  voted 
tlTCMO  bonds  for  constructing  water 
works.     A.   F.   WrlKbt,   City  Clerk. 

MInnsala.   Kan.— City   conUmplatea   in- 

—    watar   worka   and   electric;   light 

to  ooat  t>S.«M.    Address  City  Clerk. 


Nawton,  Kan.— City  Commission  voted 
to  build  a  pipe  line  from  Newton  to 
Mlaaton  wat«r  works  station  between 
Newton  aad  Halstead:  coat  fiO.OOO. 

Dunn  Center,  N.  O.— H.  Schmidt.  Pro- 
prlelor  of  Dunn  Center  flour  mill,  has 
sobaltted  a  proposal  to  the  city  to  in- 
stall a  water  works  system. 

HInadale.  Mont.— Election  will  proba- 
bly be  bald  to  vote  bonds  for  construct - 
ins  watar  arorks  and  llKhtlns  plant.  Ad- 
dreaa City  Clerk. 

Walnut  Rldo*.  Ark.— City  conslderins 
<joaaliuctins  water  works  and  sewers. 
I  ddrsaa   City  Clerk. 

Mlaaola.  Tex.— City  considering  oon- 
stnietlnc  water  works.  E.  L.  Dalton.  en- 
l,lBa«.  Dallaa. 

OMthama,  OMa.— Citizens  May  20  voted 
il.Sd^MO  bonda  for  new  water  supply. 
Otiy  V.  McClore.  City  Enclneer. 

Cantralla,  Waah.— City  Commissioners 
ordered  aztenstons  of  water  mains  on 
CbahaHs  Avenue  and  Bumma  and  West 
SbEtli  Stroeta,  at  a  oast  of  I12.IM0.  C.  W. 
Andacaoa.  City  Endneer. 

Northport.  Wash.— City  Connell  consid- 
erins  constructlnc  Ustat  and  water  worka 
plant:   cost  about  m.OOO. 

»salUe,  Wash.— City  CouncU  voted  to 
install  water  mains  In  Hudaen  Street 
froai  Thlrtyeeventh  Avenue  South  to 
Forty-slzth  Avenue  South.  U  B.  Touncs, 
8apC   Water  Works. 

Contract  about  to  be  let  for  construc- 
tiOB  or  water  tower  at  PounUIn  Street 
aad  Beacon  Avenue;  cost  tlt.OOO.  Ad- 
^■aa  C  D.  BhiSley,  Secy.  Bd.  of  Public 
Wotfca. 

PInanes  and  City  Utilities  Committee 
or  City  CouncU  oonaldertnc  lasnina  MO.- 
•M  bonds  for  oonstruetins  a  l,0«O^MO-cal. 
raaarroir  at  Oreen  I.ake.  U  B.  Taanxs, 
■apt.  Water  Worka. 

Tacoaia,  Waah.— Contract  will  aoon  be 
let  for  constructing  emaO  reservoir  'and 
12,0M  ft.  of  101  in.  wood  steve  pipe  line, 
eztcndlns  from  county  farm  to  the  sprins 
recently  purduucd.  oast  tlO.SOO.  D.  H. 
Whits,  Coonty  Encincsr.  Thomas  N.  Nor- 
rU,  County  Auditor. 

Wenstcltee.  Wssh.— All  bids  opened 
May  n  for  laylnc  complete  concrete  pipe, 
ata.,  ralceted.  Lowest  bid  submitted^  was 
tM4*S.  W.  T.  Knapp,  Secretory  Draln- 
aca  DIstriet. 

Oregon    City,   Ore.— Contract   will    aoon 
be  let  by  City  Council  for  extensions  to 
works    to   include   construction   of 

'olr  and  pipe  line;  cost  about  ttO.- 

•M.       Rands     A     White,     Orefon     City, 


Roeeburg,  Ore. — Reported  the  Douglas 
County  Light  &  Water  Co.  (William  Poll- 
man,  Gen.  Mgr.)  contemplates  laying  a 
water  main  between  Roseburg  and  Win- 
chester;   cost    about    $50,000. 

Coalings,  Cal. — City  Trustees  may  call 
an  election  to  vote  bonds  for  water  works 
Improvemenu.  including  )12.600  for  150.- 
■>0<)-gaI.  steel  tank  and  tower  booster 
pump  and  motor  and  $6,000  for  6-lfi.  Are 
main. 

San  Dimes,  Cal. — San  Dimas  Water 
Company  contemplates  constructing  a 
reservoir  nortti  of  Eucalyptus  Avenue. 

BIDS    DESIRED. 

Massachusetts.— Until  June  9,  by  Met- 
ropolitan Water  &  Sewerage  Board,  1 
Ashburton  Place,  Boston,  for  furnishing 
41$  tons  12  and  16-ln.  special  castings  to 
t>e  delivered  at  Arlington  Heights  Sta- 
tion, on  the  Boston  &  Maine  Railroad, 
and  100  tons  10-in.  and  20  tons  12-in. 
tlextble  Jointed  pipe,  8  tons  12-ln.  and 
20-ln.  special  castings  to  be  delivered  at 
the  Clarende  HiU  Station  on  N.  Y.,  N.  H. 
A  H.  R  R.:  75  tons  20,  24,  30.  36  and 
4S-in.  special  castings  to  be  delivered  at 
Brookline  Station  on  the  Boston  &  Al- 
bany Railroad. 

Irvlngton,  N.  J. — Vntil  June  7,  by  Board 
of  Town  Commissioners,  for  pumping 
equipment  at  playground  to  consist  of  one 
horizontal  centrifugal  solid  sliell  pump 
with  H  horsepower,  300  R.P.M.,  110  volts. 
60  cycle,  single  phase  repulsion  motor  with 
hand  starter,  caoaclty  60  gal.  per  mln. 
Pump  to  be  delivered  f.o.b.  Irvlngton. 
John  W.  Wehman.  Town  Clk. 

Pittsburgh,  Pa.— Until  June  12  (read- 
vertlseraent).  by  City  Controller,  for  fur- 
nishing water  meters  and  water  meter 
fittings  and  parts  for  year  1916.  About 
1100,000  Is  to  be  spent. 

Washington,  D.  C— Until  June  23,  by 
Commissioners  D.  C.  for  furnishing  and 
delivering  f.o.b.  cars  7000  %-ln.  water 
meters  for  use  in  the  Water  Department. 

By  Bureau  Supplies  and  Accounts. 
Navy  Department,  Washington,  D.  C.  for 
Sch.  9711,  6750  lb.  lead  pipe,  and  Sch. 
»71«,  Brooklyn,  N.  T.,  f.  o.  b.  Works,  19,- 
000  ft.   lap-welded  steel  pipe. 

Jasper,  Ind. — Reported  desired  until 
June  16,  by  S.  A.  Berger,  City  Clerk,  for 
Installing  and  equipping  a  pressure  nitra- 
tion plant. 

Waukegan,  III.— Until  June  5,  by  A.  L. 
Rogers.  Secy.  Board  Local  Improvements, 
for  6180  ft.  16-in.  water  pipe,  including 
valves,  hydrants,  etc.;  cost  |16,260.  M.  J. 
Douthltt,  City  Engr. 

Ft.  Madison,  Iowa. — By  Citizens  Water 
Company,  for  conHtructlng  pumping  plant, 
nitration  plant  and  Intake  pipe. 

PIstte  Center,  Neb. — Reported  desired 
until  June  5,  for  extending  water  mains. 
S.  B.  AUen,  VilUge  Clerk. 

Stsplehurst  Neb.— Until  June  15,  by  J. 
P.  Dahl.  Village  Clerk,  for  constructing 
water  works  estimated  to  cost  112,990. 
Grant  &. Pulton,  Engineers,  Bankers'  Life 
Building,   Lincoln. 

Ellendale,  N.  D.— Until  June  5,  by  city, 
for  a  100,000  gal.  tank  on  80-ft.  tower,  and 
motor-driven  triplex  pump,  240  gal.  Cost 
19,000.     H.  S.  Rusco,  City  Engineer. 

Harlowton,  Mont. — Until  June  15,  by 
Fred  W.  Barron,  Mayor,  for  water  works 
and  sewers,  advertised  in  Engineering 
Record. 

Aberdeen,  Wash. — Re|>orted  desired  un- 
til June  7,  by  P.  F.  Clark,  City  Clerk,  for 
proposed  Wishkah  gravity  water  system. 
L.   D.   Kelsey,  City  Engineer. 

Sierra  Madre,  Cal. — Until  June  8,  by  C. 
H.  Perry.  City  Clerk,  for  furnishing  1750 
lin.  ft.  4-ln.  riveted  steel  pipe  and  620 
lin.  ft.  standard  2-ln.  screw  pipe,  trench- 
ing, gates,  eto.  Wm.  F.  Bixby,  City  En- 
gineer, 602  Mason  Building    Los  Angelen. 

Panama. — Until  June  16,  by  Mat],  EkrI 
I.  Brown,  Corps  Engineers,  U.  8.  A.,  Oan- 
eral  Purchasing  Officer  the  Panama 
Canal.  Washington,  D.  C,  for  Clr.  1047 
siphons,  flush  pipes,  pipe  nttings,  valves, 
etc.  Also  separate  bids  until  June  26, 
same  place,  for  Clr.  1048,  steel  pipe,  pipe 
nttings,  valves,  etc. 

PRICES   AND    LETTINGS. 
■ttttuUcate*  award  of  contract. 

Salem,  Mass. — ?'ollowing  are  three  low- 
est bids  otiened  May  23  by  city  for  lay- 
ing about   4100  lin.    ft.   38  In.    water  pipe 


•McKeesport,  Pa.— Contract  for  work 
at  Monongahela  Intake.  Including  Intake 
pipe,  retaining  wall  and  a  superstructure 
awarded  E.  M.  Wichert  Company,  Hartje 
Building.   Pittsburgh,  at  $24,200. 

•Ironton,  Ohio.— Contract  for  con- 
structing water  works  (bids  opened  May 
IS)  awarded  as  follows.  For  constructing 
reservoir,  to  Merydeth  Construction  Co., 
Marietta,  Ohio,  at  $79,617;  for  construct- 
ing filtration  plant,  to  New  York  Con- 
tinental Jewell  Filtration  Co.,  15  Broad 
Street,  New  York,  at  $103,357. 

l.«west  bid  on  Division  I,  brick  pump- 
ing station,  pumping  well,  intake,  etc.. 
The  Foundation  Co.,  Pittsburgh,  Pa. 
$70,2S8.  Division  II,  force  and  supply 
main.  A.  E.  Miller  Construction  Co., 
Portsmouth,  $46,581.  and  Division  V, 
pumping  machinery,  to  John  W.  Dan- 
forth  Co.,   Buffalo,  N.  Y..  $53,993. 

^Ottawa,  111. — Contract  awarded  Amer- 
ican C.  I.  Pipe  Company.  Kansas  City, 
Mo.,  for  furnishing  water  mains  includ- 
ing 74  tons  of  4  and  6-in.  pipe. 

*St.  Louis,  Mo. — Contracts  awarded  as 
follows  by  St.  Louis  Water  Division  for 
26,960  lin.  ft.  36-ln.  x  6/16-in.  Lock-Bar 
steel  water  pipe  (bids  opened  May  19): 
Furnishing  East  Jersey  Pipe  Corporation, 
50  Church  Street,  New  York,  N.  Y.,  and 
laying  Inland  Construction  Company,  St. 
Louis,  Mo.  Charles  A.  Cheney,  Secy.  Di- 
version Division. 

Rector,  Ark. — See  "Sewerage  and  Sew- 
age  Disposal." 

'^San  Diego,  Cal. — Contract  for  furnish- 
ing and  laying  approximately  23,700  lin. 
ft.  36  in.  continuous  wood  stave  pipe  line 
between  Harvey  Diverting  Dam  and  con- 
necting with  pipe  line  from  Upper  Otay 
reservoir  including  ten  6  In.  blowoffs,  etc. 
(bids  opened  May  17),  awarded  Pacific 
Pipe  &  Tank  Company,  San  Francisco. 
They  bid  for  delivery  in  100  days  $51,513 
and  in  75  days  $52,780.  Allen  H.  Wright, 
City  Clerk. 

'AlHalley,  Idaho.  —  Reported  contract 
awarded  Utah  Construction  Company  of 
Salt  Lake  City,  Utah,  by  Pacific  Water  & 
Colonizing  Company  to  construct  a  water 
storage  reservoir  on  Fish  Creek,  costing 
about   $76,000. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED  WORK. 

Cambridge.  Mass.— City  has  sold  $10,000 
sewer  and  $90,000  hospital  bonds.  Ad- 
dress City  Clerk. 

Blnghamton,  N.  Y.— Council  ordered 
sewers  on  Saratoga  Avenue,  Mozart  and 
Dickson  Streets.  W.  Earl  Weller,  City 
Engineer. 

..*^."*»S"''  f^-  Y.— George  H.  Warber,  438 
Main  Street,  Catskill,  engaged  by  Board 
of  Trustees  as  engineer  for  the  proposed 
sewerage  system  as  required  by  State 
Department  of  Health. 

Long  Island  City,  L.  I.,  N.  Y.— All  bids 
opened  May  10  by  Maurice  E.  Connolly, 
President  Queens  Borough,  for  construct- 
ing sewers  in  Jamaica  and  Woodhaven 
Avenues  rejected.  New  bids  to  be  asked 
at  once. 

Clean,  N.  Y.---City  Council  considering 
reconstructing  West  State  Street  sewer, 
estimated  cost  >11,000. 

Bernardsvllle,  N.  J.— Reported  plans  to 
be  prepared  by  Clyde  Potts,  Morristown 
for  sewage  disposal  system  to  be  con- 
nJ^f.'^S  «.'h  ^^^  ^S",",*  °'  Bernardsvllle, 
2m  k^^kS'.!^*''  ^^^  *'''■  «'"s-  Election 
will  be  held  on  the  question. 


Oakhurst,        Pa.— See 
lloads." 


"Paving       and 


Dan  vers  and  North  Rivers:  W. 
Pkrrell,  2  Webster  Street,  Alliston,  132,. 
MO;  John  R.  Park,  Quincy,  $39,740,  and 
Ooorse  T.  Rendel,  28  School  Street,  Bos- 
ton, $52,713.  W.  8.  Johnson.  10  Tremont 
Street,  Boston,  consulting  engineer. 


...'^°*.*^"'«'  P"-— The  State  Bd.  of  Health 
directed  PottsviUe  to  construct  sewage 
disposal  plant      Address  City  Clerk 

Hagerstown,    Md.— J.    v     Ferguson    se 
UcteJ  as  chie/  engineer  ot  Sewe^ge  Com! 
mittee    to    work    out    plans    for    proDOsed 
sewerage  system;  cost  about  $750,000 

...^^TJ*"?""*!''  ©•""•"Council  Is  reported 
considering  issuing  $42,000  bonds  fofcofj- 
structing     proposed     rim     Top     sanitary 

Escanaba,  Mich.— Contract  soon  to  be 
let  for  constructing  sewage  dlspSskl  plant 
according  to  plans  prepared  by  W  J 
llodson.   City  Engineer.  ^    "^-    ■•■ 

.  Chester,  III.— Phillips  &  PhllliDs  St 
Louis,  Mo.,  are  engineers  fo?  X'nro: 
posed     sewer    system.       G.     Bearef    &!?; 


DePue,  III.— City  has  appropriated 
$133,000  tor  municipal  improvements  in- 
cluding $70,000  for  new  sewer  system  and 
$10,000  for  paving. 

La    Salle,    III.— See    "Water    Works." 

Traer,  Iowa. — Contract  soon  to  be  let 
for  4640  ft.  branch  sewers.  T.  F.  Stoakes 
Town  Clerk. 

Bralnerd,  Minn.— City  Council  has  or- 
dered an  election  June  17  to  vote  $45  000 
bonds  for  constructing  a  sewer.  Address 
City  Clerk. 

Spooner,  Minn. — All  bids  opened  May  22 
for  constructing  sewerage  system  and 
sewage  disposal  plant  rejected  and  new 
bids  to  be  asked.  A.  M.  Robertson,  Village 
Clerk. 

St.  Paul,  Minn. — Council  adopted  a 
resolution  to  construct  sewers  In  Payne 
Lake,  Como  and  Phalen  Avenues,  Edger- 
ton,  Nebraska  and  other  streets  at  an 
estimated  cost  of  $29,566. 

Kearney,  Neb. — Mayor  and  Citv  Coun- 
cil has  adopted  plans  and  estimates  sub- 
mitted by  City  Engineer  for  storm  sewer 
system. 

Liberty,  Mo. — Sewer  bonds  for  $20,000 
will  be  sold  June  2  by  city.  Work  includes 
17,000  ft.  18-in.  sewer  and  will  probably  be 
done  under  supervision  of  E.  K.  Carter, 
City  Engineer,  by  city  forces. 

Walnut  Ridge,  Ark.  —  See  "Water 
Works." 

Gainesville,  Tex. — N.  Ernskold.  Dallas, 
engaged  as  consulting  engineer  for  sew- 
age disposal  plant. 

Greenville,  Tex.— City  voted  $100,000 
bonds  for  about  12  miles  of  sewer  ex- 
tensions and  disposal  plant.  Address  City 
Clerk. 

Farmersvllle,  Tex. — City  contemplates 
installing  sewer  system.  C.  W.  Bickley, 
Mayor. 

Longvlew,  Tex. — Plans  being  prepared 
for  new  sewage  disposal  plant  capacity 
150,000  gal.  daily.  H.  M.  Roberts,  City 
Engineer. 

MIneola,  Tex. — City  considering  sewer 
system  and  disposal  plant.  N.  Ernskold, 
Engineer,  Dallas. 

Plalnvlew,    Tex. — Construction    of  new 

sewage  disposal  plant  daily  capacity  200,- 

000    gal.    is    contemplated.      Address  City 
Clerk. 

Quanah,  Tex. — City  contemplates  con- 
structing sewer  system.  R.  V.  Crowder, 
Mayor. 

Schulenberg,  Tex. — Estimates  prepared 
for  sewer  system  and  sewage-disposal 
plant.     Gus  Ruseck,  Mayor. 

Whitewrlght,  Tex. — Four  miles  of  6  to 
10  in.  sewers  and  sewage  disposal  plant 
will  be  constructed.  Bonds  have  been 
voted.  O'Neill  &  Sons,  Dallas,  Engineers; 
P.  M.  Eckels,  Mayor. 

Oklahoma,  Okla. — Citizens,  May  20. 
voted  $200,000  bonds  for  constructing  a 
main  sanitary  sewer.  Cluy  V.  McClure. 
City  Engineer. 

Seattle,  Wash.— City  Council  voted  to 
construct  sewers  on  Wallingford  Avenue 
from  West  Green  Lake  Way  to  North 
Eighty-fifth  Street  and  on  Norman  Street 
from  Twenty-seventh  Avenue  South  to 
Twenty-ninth  Avenue  South. 

Bakersfleld,  Cal. — City  Council  directed 
Robert  B.  Ray,  City  Engineer,  to  prepare 
plans  and  speciflcations  for  a  pump  and 
motor  to  be  installed  at  Myrtle  sewage 
pumping  station. 

Chico,  Cal. — Improvements  to  sewer 
system  recommended  by  State  Board  of 
Health.     Address  Citv  Clerk. 


BIDS    DESIRED. 

Blnghamton,  N.  Y. — Until  June  7,  by 
Board  Contract  &  Supply,  for  sewers  on 
Saratoga  Avenue,  S.  Mozart  and  Dickson 
Streets. 

Brooklyn,  N.  Y.— Until  June  7,  by  L. 
H.  Pounds,  Borough  President,  for  con- 
structing sewers,  with  all  incidentals  and 
appurtenances,  in  Howard  and  Ralph 
Avenues.  Engineer's  estimate  2146  lin. 
ft.  42  and  30-ln.  sewers,  with  manholes, 
basins,  etc.,  $23,805.  Security,  $10,000. 
In  Saratoga  Aveirue,  1004  lin.  ft.  42,  30 
and  12-in.  sewers,  with  manholes,  basins, 
etc.,  $8,852;  security,  $4,000.  In  Rockaway 
Ave.,  1625  lin.  ft.  30,  24  and  18-in.  sewer, 
with  manholes,  basins,  etc.,  $12,390;  se- 
curity, $6,000,  and  in  West  Eleventh 
Street,  including  10,399  lin.  ft.  6  to  36- 
in.  pipe,  36,  42,  60  and  66-in.  combined 
sewer,  36,  72,  78,  102  and  114-in.  storm 
sewer,  with  basins,  manholes,  etc.,  engl- 
gineer's  estimate,  $139,510;  security,  $60,- 
000. 

Little  Falls,  N.  J.— Until  June  19,  by 
Township  Committee  for  constructing 
sewers  and  sewage  disposal  plant,  adver- 
tised in  Engineering  Record.  H.  J,  Har- 
der, Engr.,  140  Market  Street,  Paterson. 
Harry  Eike,  Chmn.  Township  Committee. 

Lodl,  N.  J.— Until  June  15,  by  John  J. 
Geoghegan,  Mayor  and  Council  of  Bor- 
ough, for  furnishing  material  and  con- 
structing sewer  system  and  sewage  dis- 
posal plant.  Bowe  &  Wessells.  Engrs.. 
Rutherford,   N.   J. 
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Newark,  N.  J. — Until  June  13  by  Passaic 
Valley  Sewerage  Commission.  Newarit,  for 
constructing  Section  22  of  the  Lawrence 
Street  branch  intercepting  sewer  in  the 
city  of  Paterson. 

Point  Pleasant,  N.  J. — Until  June  13  by 
W.  T.  Newbury,  Borough  Clerk,  for  ex- 
tensions to  sewer  system,  advertised  in 
Engineering    Record. 

Richmond,  Va. — Until  June  15,  by 
Board  of  Administration,  for  constructing 
five  sections  of  a  concrete  sewer  along 
Baker  Quarter  branch,  a  distance  of 
about  5200  ft.  Chas.  E.  Boiling,  City 
Engr. 

Logansport,  Ind. — Until  June  6  by  Will- 
iam Pickett,  City  Clerk,  for  constructing 
sewer  system  in  southeast  section  of  city, 
to  cost  $292,000.  About  12  miles  12  to  30- 
in.  vitr.  block,  3  to  6  ft.  C.  L.  Clausen, 
Engineer,  139  North  Clark  Street,  Chi- 
cago, 111. 

IVIIchigan  City,  Ind. — Until  June  20,  for 
constructing  vitrified  sewers  in  eleven 
streets.      Address  City  Clerk. 

Milwaukee,  Wis.— Until  June  22,  by 
Sewerage  Commission,  for  Notice  No.  19 
extensions  to  Intercepting  sewer  system, 
advertised   in    Engineering   Record. 

Lincoln,  Kan. — Reported  desired  until 
June  8  by  C.  H.  Berry,  City  Clerk,  for 
constructing  sewer  system.  Probable  cost, 
$47,000.  To  consist  of  10%  miles  of  sew- 
ers. W.  B.  Rollin  &  Co.,  Engrs.,  439  Mid- 
land  Building,   Kansas  City,   Mo.,   Engrs. 

Mitchel,  S.  D.— Until  June  5  (readver- 
tisement,)  by  Thomas  Eastcott,  City  Au- 
ditor,  for  constructing  trunk  sewers. 

Columbus,  Mont. — Until  June  19  by 
George  Westover,  City  Clerk,  for  4530  ft. 
8  to  12-in.  pipe  sewer  and  disposal  plant 
including  septic  tank,  capacity  17,000  gal. 
George  N.   Cardozo.   City  Engineer. 

Harlowton,  Mont. — See  "Water  Works." 

Redondo  Beach,  Cal.— Until  June  12  by 
C.  C.  Mangold,  City  Clerk,  for  ten  car- 
loads of  sewer  pipe,   4   to  18   in. 

Tuc«on,  Ariz.— Until  June  26  by  City 
Clerk,  for  constructing  17  miles  of  8  to 
ZO-in.  lateral  sewers  and  3  miles  outfall 
sewers,  30  in.,  advertised  in  Engineering 
Record.      C.    K.    Clarke,    City   Manager. 

Toronto,  Ont.— Until  June  6,  by  regis- 
tered post  only,  address  to  T.  L.  Church 
(Mayor),  Chmn.  Board  Control,  for  con- 
structing sewers  in  Condor  Avenue,  Dor- 
val  Road,  Hanover  Place,  and  other  streets 
and  paving  on  St.  Lawrence,  Tennis, 
and  Crescent  Streets  with  asphalt,  and 
concrete  walks  on  Fernwood  Park  Avenue. 

The  Pas,  Man.— Until  June  22,  by  H.  H. 
Elliott,  M.D.,  City  Secy.-Treas.  for  sup- 
ply and  delivery  of  sewage  lift  pumps, 
and  constructing  sewage  lift  chamber. 
Murphy  &  Underwood,  Engrs.,  Consulting 
Engrs.,    Saskatoon. 


PRICES    AND    LETTINGS. 
iflndicates  award  of  contract. 

^t^Boston,  Mass. — Following  are  three 
lowest  bids  opened  by  Metropolitan  Water 
&  Sewerage  Board,  1  Ashburton  Place, 
for  extending  outfall  sewers  at  Deer 
Island,  Boston  Harbor:  Roy  H.  Beattie, 
Inc.,  Fall  River,  $39,838  (awarded  con- 
tract); T.  A.  Scott,  New  Haven,  Conn., 
$62,212,  and  George  M.  Byrne,  166  Dev- 
onshire Street,  Boston,  $73,400. 

♦Contract  for  constructing  sewerage 
?i°''''^„,'"  Perham  Street  (bids  opened 
May  22)  awarded  Antony  Gefalo,  316  Bel- 
grade Avenue,  at  $11,738.  W.  J.  Mc- 
Glurcky,    Supervisor   of   Contracts. 

*Hartford,  Conn. — Contracts  awarded 
by  Board  Contract  &  Supply  as  follows: 
To  W.  T.  Ryan  Construction  Company. 
Park  Terrace  and  Capitol  Avenue  for 
"f-'il-S,"  .,'1^"  of  the  Uphill  sewer  system, 
at  $30,000,  and  Section  "B"  to  D'Onfro 
Brothers,   Fitchburg,  Mass.,  at  $35,992. 

/ArBlnghamton,  N.  Y.— Following  are  four 
bids  opened  May  24  by  Board  Contract 
and  Supply  for  constructing  Section  No  1 
of  intercepting  sewer:  Sewage  Disposal 
S.,^^^,'®'"  P'^"t  Company,  Schenectady, 
Sl6b,071;  James  F.  Lear  Construction  Com- 
pany, $213,386;  F.  M.  Cariucci,  $234,441, 
and  D.  M.  Rosser,  $248,930.  Contract 
awarded  May  27  to  Sewage  Disposal  & 
JYfo'^L^H?"'  Company,  Schenectady,  at 
«142.000.  eliminating  portion  of  sewer  on 
south  side. 

Long  Island  City,  N.  Y.— Lowest  bid 
opened  May  29,  by  Maurice  E.  Connolly, 
President  Queens  Borough,  for  construct- 
ing sewer  in  Maure  Avenue,  submitted  by 
Ernest  A.  Weiss,  Times  Building,  New 
Yorlt  at  $51,892,  and  by  H.  J.  Mullen  Con- 
ic^'i'.,?^-'^'""^^"^'  Long  Island  City,  at 
5bb,774,  for  constructing  sewer  in  Wood- 
haven  Avenue. 

•  Montclair,  N.  J.— Contract  for  con- 
structing sewers  in  Upper  Mountain  Ave- 
nue (bids  opened  May  22)  awarded  Ces- 
tone  Construction  Company,  Montclair. 
Harry  Tuppert,  Town  CTerk. 

♦Jacksonville,  Fla.— Contract  for  con- 
alriicting  Division  No.  8  outfall  sewers 
awarded  by  Bd.  of  Bond  Trustees  to  Dy- 
sard  Construction  Co.  of  Atlanta,  Ga.,  at 
$17,751. 


Chicago,   III. — Following  are  unit  figures  of  four  lowest  bids  opened   May  18  by 

Trustees  Sanitary  District  of  Chicago  for  constructing  Calumet  Intercepting  Sewer— 
(I)  total  for  concrete  alternate,  (II)  total  for  brick  and  concrete  alternate:  (a)  New- 
man  &   Co.,   19   N.   Curtis   Street,    (I)    $562,020,    (II)    $694,770;    (b)   Nash   Brothers,   10 

S.  La  Salle  Street,  (I)  $636,184,  (II)  $670,936;   (c)  U.  S.  Dredge  &  Dock  Co.,  Chicago, 

(I)  and   (II)   $630,323;   (d)  T.  J.  Froschner  Contracting  Co.,  Lemont,  111.,   (I)  $660,354, 

(II)  $693,228. 

(a)  (b)  (c)  (d) 

1  3,400  lin.  ft.  concrete  sewer,  shallow  cut $43.83  $52.00  $53.00  $52.00 

la  3,400  lin.    ft.    brick   and   concrete  sewer,   shal- 
low  cut 58.61  56.00          53.00  57.00 

2  5,288  lin.  ft.  concrete  sewer,  deep  cut 65.18  72.00  73.00  74.00 

2a  5,288  Un.    ft.    brick  and   concrete  sewer,   deep 

cut    ^...        80.81  76.00  73.00  77.00 

3  6  manholes  on  concrete  sewer,  shallow  cut  44.00  30.00  66.00  48.00 
3a          6  brick    manholes,    shallow   cut 33.00  30.00  56.00  48.00 

4  8  manholes  on  concrete  sewer,  deep  cut..  60.00  50.00  96.00  72.00 
la          8  brick    manholes,    deep   cut 39.00  50.00  96.00  72.00 

5  Connection    at    Stony    Island    Avenue    (lump 

sum)     1,027.00  500.00  310.00  3,600.00 

6a  Crossing   under    Pullman    R.R.    Co.,    required 

for  constructing  sewer  (lump  sum) 8,657.00  6,000.00  5,900.00  20.000.00 

6b  Crossing    under    Pullman    R.R.     Co.,    optional 

with  railroad    (lump  sum) 4,921.00  5,000.00  5,429.00  4,000.00 

7  Rebuilding  intake  of  Pullman  Co.  (lump  sum)  8,474.00  6,000.00  26,400.00  7,500.00 
Sa  Crossing  under  Cottage  Grove  Avenue  and  I. 

C.  R.R.  in  open  cut   (lump  sum) 13,369.00  15,000.00  7,180.00  30,000.00 

Sb  Crossing  under  I.  C.  R.R.  in  open  cut,  optional 

with  railroad    (lumpsum) 8,800.00  22,000.00  8,400.00  5,000.00 

Sc  Crossing  under  Cottage  Grove  Avenue  and  I. 

C.   R.R.   in  tunnel   (lump  sum) 18,097.00  40,000.00  9,400.00  33,000.00 

9            200  lin.   ft.  laying  15-in.   tile  pipe 2.25  1.50  1.75  0.75 

10  400  lin.  ft.  laying  12-in.  tile  pipe 1.85  1.25  1.40  0.50 

11  200  lin.  ft.  laying    9-in.  tile  pipe 1.75  1.00  1.00  0.40 

12  4  manholes  on  tile  pipe  sewers 27.00  35.00  40.00  50.50 

13  5  catchbasins     39.00  40.00  40.00  90.00 

14  2  c.-i.   manhole  covers  and  frames 21.00  8.00  20.00  20.00 

15  2  c.-i.   catchbasin  covers  and  frames....        19.00  8.00  20.00  20.00 

16  110  M  ft.  plank  roadway  along  103d  Street        60.00  40.00  45.00  40.00 

17  100  lin.  ft.  relaying  water  service  pipes...          3.20  1.00  1.40  1.00 

18  100  lin.  ft.  relaying  6-in.  sewer  house  con- 

nections               1.75  0.50  10.00  1.25 

19  40  connections,   tile  pipe   for  future   con- 

nections,  18   in 2.80  5.00  3.00  2.00 

20  300,000  1b.    reinforcing    steel 0.05  0.05  0.05  0.05 

21  30,000  1b.    structural   steel 0.04  0.05  0.06  0.055 

22  500  lin.   ft.  additional  piling  furnished 0.17  0.25  0.15  0.25 

23  500  lin.   ft.  additional  piling  driven 0.75  0.50  0.60  0.25 

24  5M   ft.   cribwork  on   pihng 75.00  50.00  60.00  60.00 

25  5  M  ft.   plank  foundations 25.00  25.00  25.00  25.00 

26  5  cu.    yd.    additional    excavation,    earth, 

open    cut 0.75  0.75  0.75  0.75 

27  5  cu.    yd.    additional    excavation,    earth, 

tunnel    3.00  3.00  3.00  3  00 

28  5  cu.  yd.  additional  excavation,  rock 3.00  3.00  3.00  3.00 

29  5  cu.  yd.  additional  concrete,  Cnass  A 9.00  9.00  9.00  9.00 

30  5  cu.  yd.  additional  concrete,  CHass  B....          7.50  7.50  7.60  7.50 

31  5  cu.  yd.  additional  concrete.  Class  C...          7.00  7.00  7.00  7.00 

32  5  cu.  yd.  additional  brickwork 9.00  9.00  9.00  9.00 

Newark,   N.   J. — Following  are   unit  figures  of  the  four  bids  opened   May  25  by 

Passaic  Valley  .Sewerage  Commission  for  constructing  outfall  sewerage  works,  part 

of  Section  4,  bulkhead,  flushing  intake  and  sludge  main:   (a)  Arthur  McMuUen  Co., 

149   Broadway.   New   York,   N.   Y.,   $74,800;    (b)   C.   B.   Clark  &  Co.,   Baltimore,   Md., 

$79,930;   (c)   B.  J.  &  N.  J.  Construction  Co.,  Newark,  N.  J.,  $80,800,  and   (d)  Mason, 

Hilton  &  Co.,  17  Battery  Place,  New  York,  N.  Y.,  $107,500. 

^     .^  (a)  (b)  (0)  (d) 

iiiarth  excavation  and  dredging  in  Newark  Bay  for 

timber  bulkhead,  etc.  (lump  sum) $200.00      $300.00  $2,600.00  $3,000.00 

Earth  excavation  and  refill  for  fiushing  intake  tide 

gate  chamber,  etc.    (lump  sum) 13,000.00  13,500.00  21,000.00  27,000.00 

Rock  excavation  in  open  excavation 1.00  4.00  0.01  3.00 

Concrete  ma.sonry  with  Portland  cement  mortar  in 

place    7.50  7.25  6.50  8.00 

Brick  masonry  laid  with   Portland  cement  mortar 

and   appurtenant   work 10.00  16.00  20.00  15.00 

Riprap   in   place 1.25  1.26  1.25  1.60 

Timber  piles  in  place 0.21  0.30  0.30  0.25 

Steel  for  concrete  reinforcement  floor  plate  frames, 

etc 0.04  0.05  0.06  0.05 

Broken  stone  road  surfacing 0.75  0.80  0.40  1.00 

20-in.  c.-i.  sludge  main,  valves,  hydrants,  pipe  spe- 
cials, etc.   (lump  sum) 4,000.00     3,820.00     6,000.00     7,000.00 

Four  timber  tide  gates  with  metallic  fittings,  com- 
plete (lump  sum) 2,000.00     1,000.00     1,200.00     2,000.00 

Timber  bulkhead,  complete   (lump  sum) 18,000.00  15,500.00  14,000.00  21,000.00 

10,000  cu.   yd.   regrading  areas   back  of  bulkheads 

and    elsewhere 0.30  0.75  0.20  0.60 

1,200  cu.  yd.  gravel  surfacing  for  roadway  and  open 

areas    1.25  1.60  1.00  2.50 


•Cincinnati,  Ohio. — Contract  awarded 
by  Wm.  E.  Harmon  &  Co.,  Gwynnj 
Building,  for  sewering  a  number  of  new 
streets  in  the  Hyde  Park  East  subdivi- 
sion to  John  B.  McLane,  620  East  Fourth 
.Street;    estimated    cost    $36,000. 

•  Milwaukee,  Wis. — Contract  for  con- 
structing extension  to  intercepting  sewer 
(bids  opened  May  25),  official  Notice  No. 
16  awarded  John  F.  Casey  Company, 
Pittsburgh,    Pa.,    at   $472,422. 

♦Anoka,  Minn.^-Contract  for  construct- 
ing sewage  treatment  plant  consisting  of 
settling  tank,  sludge  bed  and  appurten- 
ances and  38.629  lin.  ft.  8  to  20-in.  sani- 
tary sswer  (bids  opened  May  18)  award- 
ed O'Neil  &  Preston.  .St.  Paul,  at  $61,700. 
L.  P.  Wolff,  Consulting  Engineer,  St. 
Paul. 

♦Park  River,  N.  D. — Contract  for  con- 
.structing  sewer  system  awarded  Carroll 
Brothers,   Grand  Forks,  at  $20,132. 

♦  Rector,  Ark. — Contract  for  construct- 
ing sewers  and  water  works  awarded 
Sullivan.  Long  &  Hagerty  of  Bessemer, 
.Ala.,  at  $54,000.  Fr.nk  L.  Wilcox,  Syn- 
dicate Trust  Bldg.,  St.   Louis,  Mo.,   Engr. 

♦Stuttgart,  Ark. — Contract  for  laying 
sewer  pipe  in  Sewer  Dist.  No.  2  awarded 
to  Mobley  Constr.  Co.  of  Argenta  at  $31,- 

000. 

Houston,  Tex. — Lowest  bid  opened  May 
19  by  city  for  constructing  storm  sewer 
in  Welch  Street  was  from  Texas  Con- 
struction Company.  Houston,  at  $21,663. 

Lowest  bid  opened  May  19  by  city  for 
constructing  sewer  in  Paige  Street,  sub- 
mitted by  Texas  Construction  Company, 
Houston,  at    $54,410. 


BRIDGES 


PROPOSED  WORK. 

Utica,  N.  Y.— All  bids  opened  by  Bd.  of 
Contract  and  Supply  for  constructing  8- 
ft.  culvert  from  Rutger  Street  to  present 
culvert  on  Mill  Street  rejected;  according 
to  reports  new  bids  are  to  be  received. 

Reading,  Pa. — Reported  contract  soon 
to  be  let  by  Pennsylvania  R.  R.  (Alex. 
C.  Shand,  Ch.  Engr.,  Philadelphia)  for 
constructing  five-span  concrete  bridge 
over  Schuylkill  River  at  foot  of  Chestnut 
Street.     Probable  cost,   $200,000. 

South  Bethlehem,  Pa. — The  City  Coun- 
cil voted  to  appropriate  $250,000  for  erec- 
tion of  a  bridge  between  Bethlehem  and 
South  Bethlehem,  Bethlehem  to  con- 
tribute $25,000  and  Philadelphia  &  Read- 
ing Ry.  Co.,  Lehigh  R.  R.  Co.  and  other 
railroads    to    contribute    $275,000    of   cost. 

Raleigh,  N.  C. — City  Commissioners 
will  construct  848  ft.  concrete  viaduct  for 
extension  of  Martin  Street  to  Boylan 
Heights.  Estimated  cost  $26,800.  Ad- 
dress  City  Clerk. 

Leesburg,   Ga. — See   "Public  Buildings." 

Marksvllle,  La. — Police  Jury  has  voted 
appropriation  for  constructing  two  con- 
crete bridges.  Address  Secretary  Police 
Jury. 

Yazoo  City,  Miss. — Contract  will  soon 
be  let  by  Bd.  Supervisors  for  construct- 
ing iron  bridge  over  Short  Creek  and 
wooden  bridges  on  Vaughn  Pike  and 
Tcheva  Creek.     S.  S.  Griffln,   Clerk. 


Cincinnati,  Ohio.  —  County  Commis- 
sioners approved  plans  and  specifica- 
tions for  bridge  to  be  built  by  Chesa- 
peake &  Ohio  Railroad  (F.  I.  Cabell,  Ch. 
Engr.,  Richmond,  Va),  eliminating  grade 
crossing  at  Werk  Road.  Cost  $13,450; 
will  be  built  under  the  supervision  of 
the  Chief  Engineer  C.  &  O.  U.  K..  Rich- 
mond, Va.  Bids  will  be  advertised 
shortly. 

Indianapolis,  Ind. — Bridge  bonds  for 
$100,000  will  be  sold  June  27  by  Leo  K. 
Fesler,    County   Auditor. 

Chippewa  Falls,  Wis.— City  will  re- 
build this  summer  Spring  Street  bridge 
over  Duncan  Creek,  to  be  concrete  2 
spans  of  50  ft.  each;  probably  arch  con- 
struction.    J.    T.    Hurd.    City   Engineer. 

Des  Moines,  Iowa. — Engineering  uk- 
partment  has  been  directed  to  submit 
plans  by  June  5  for  a  concrete  bridge 
to  be  constructed  at  North  Street  over 
Des  Moines  River,  to  have  six  spans 
120  ft.  to  150  ft.  long  each,  and  about  600 
ft.  of  viaduct  and  earth  fill  approaches. 
K.  C.  Kastberg,  City  Engineer;  Horace 
Susong,  City  Clerk.  .       ». 

Contract  soon  to  be  let  for  constructing 
a  three-span  reinforced  concrete  deck 
girder  highway  bridge  over  Four  Mile 
Creek  at  intersection  with  Avenue  Fred- 
erick Hubbell.    Albert  Susong,  City  Clerk. 

Plans  being  prepared  by  W.  W.  More- 
house, County  Engineer,  for  four  small 
highway  bridges,   to  cost  $9,600. 

Minneapolis,  Minn. — Bonds  tor  Third 
Avenue  Bridge  amounting  to  $100,000  sold. 
Address  City  Clerk. 

Wichita,  Kan. — Arkansas  Valley  Inter- 
urban  Ry.  Co.  (W.  O.  Van  Arsdalo  Ch. 
Engr.,  Wichita)  contemplates  construct- 
ing  concrete  bridge  over   Sand  Creek. 

Texarkana, 

Roads." 

Spokane,  Wash.— County  Commission- 
ers considering  construction  of  200-ft. 
steel  bridge  across  Spokane  River,  oppo- 
site Liberty  Lake,  to  cost  $20,000.  J.  W. 
Strack,    County   Engineer. 

Modesto,  Cal.— Contract  will  be  let  In 
June  by  Board  of  Supervisors  for  con- 
structing a  concrete  and  steel  bridge 
across  Tuolumne  River  at  Modesto;  cost, 
$115,000.  Leonard  &  Day,  Engineers,  Rl- 
alto   Building,    San   Francisco. 


Ark. — See      "Paving     and 


BIDS    DESIRED. 

Connecticut.— Until  June  20  by  State 
Highway  Commissioner,  Room  27,  (Japitol, 
Hartford,  for  constructing  a  concrete 
highway  bridge  over  Housatonic  River 
between  Derby  and  Huntington,  adver- 
tised   in   Engineering   Record. 

Perry,  N.  Y.— Until  June  22,  by  C.  N. 
Read,  Town  Clerk,  for  reinforced  C9ncrete 
viaduct  in  Borden  Avenue,  advertised  in 
Engineering  Record.  C.  F.  Fisher,  Engr., 
526  Flower  City  Park,  Rochester. 

UtIca,   N.  Y. — See  "Proposed  Work." 

Plainfield,  N.  J.— Until  June  12  by  Com- 
missioners of  Union  and  Somerset  Coun- 
ties for  constructing  a  steel  beam  ana 
concrete  bridge  over  Green  Brook,  be- 
tween Union  and  Somerset  Counties, 
plate  girder  bridge  over  Green  Brook  at 
Westervelt  Avenue.  Joshua  Doughty, 
Jr.,  Engineer  Somerset  County,  at  Somer- 
ville.  Jacob  L.  Bauer,  Engineer  Union 
County,    at    Elizabeth. 

Lewlsburg,  Pa. — Until  June  17,  by 
County  Commissioners,  for  constructing 
reinforced  concrete  girder  bridge  over 
Rapid   Run,   West   Buffalo   Township. 

Lock  Haven,  Pa.— Until  June  8,  by 
Board  County  Commissioners  for  wood 
block  floor  on  steel  stringers  on  Susque- 
hanna River  bridge,  458.4  ft.  long  and  16 
ft.  roadway,  also  wood  block  floor  on  steel 
stringers  on  bridge  over  Fishing  Creek, 
Salona,  in  Lamar  Township;  bridge  93  ft. 
long  and  14-ft.   roadway. 

West  Chester,  Pa.— Until  June  8,  by 
County  Commissioners  for  constructing  a 
concrete  and  steel  I-beam  bridge  over 
middle  branch  of  White  Clay  Creek,  Lon- 
don Grove  Township.  Isaac  Y.  Ash, 
County  Controller. 

Cumberland,  Md.— Until  June  15,  by 
Mayor  and  City  Council,  for  constructing 
reinforced  concrete  bridges,  advertised  in 
Engineering  Record. 

Richmond,  Va. — Reported  desired  until 
June  6,  by  County  Clerk,  for  construct- 
ing 22  ft.  reinforced  concrete  bridge  over 
brook  3%  miles  from  Richmond. 

Marllnton,  W.  Va.— Until  Jun  12.  by 
County  Court.  Marlinton,  for  construct- 
ing five  bridges.  A.  D.  Williams,  Chief 
Head  Engineer,  Library  Building,  Mor- 
gantown. 

Clarkesville,  Ga. — Until  June  9,  by  J.  A. 
Robertson,  Ordinary,  for  furnishing  ma- 
terial (except  floor  Joists,  lumber  and 
steel  in  two  beams,  span  33  ft.  long),  for 
highway  bridge  over  Soque  River  near 
Habershan  Mills,  to  be  an  80-ft.  steel  span 
to  center  of  end  bearings,  taking  down, 
hauling  and  erecting  two  steel  spans  33  ft. 
building  concrete  piers  and  abutments, 
etc. 

Indianapolis,  Ind. — ^Until  June  20,  by 
County  Commissioners,  for  constructing 
bridges  and  retaining  walls.  Leo  F. 
Fesler,  County  Auditor. 
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PM«r»*ur9.     !■•«.— Vnta     Jon*     t.     by 

•m«w«o«,  Micfc.— Tntil  Jun«  1».  by  A. 
.T:-."°S- J'-^^'J  CI"''-  '<"■  coo«tnict- 
^  •JLi'*''*  '«<*««  ov»r  Tobacco  River 
«t  Plwuynt  8tr«!«».  advertised  In  KmI- 
!!225L?122L  ^i^J^  **••*>  bond,  to 
fcII?5JJf*f  ""^frL**  "••«««»  street  wUl 
nJS**  i""*."  >»■  *  T.  Brown.  Jr..  City 
Clerk,  adrertiaed  in   Ensine«rlnc  Record. 


.-——-  Harbor.  Mich.— Until  June  1». 
"J^  City  COOBCU.  for  conatructinR  bridxe 
"S*""  P*»  P»w  River  at  North  Shore 
'il'T*-  a  flat  ton  reiitforred  concrete  via- 
•nict  at  Edwards  Avenue,  and  a  sln«le- 
ga«  reinforced  concrete  arch  bridge  at 
»"«*««  Avenue,  all  theoe  propoeaia  ad- 
vartlaed  in  Kn^neerinx  Record. 

Cjftjfte^  ML— Until  June  10.  bv  J.  T. 
gggf '"».  „  County  Superintendent  of 
2y»y».  Carlyle,  for  constructlns  a  steel 
nn^e  on  reinforced  concrete  abutments 
in  MarWaa  Township.  Clinton  County; 
cMlotaled  cost.  tX,m. 

Fond  du  Lac.  Wis.— Until  June  7.  bv 
COQBty  Hl«hway  Commliwioners  CW.  j" 
Ryan.  Secretary),  for  constructlnc  two 
coomte  bridges,  known  as  Luco  and 
Taycheedah  brMcea. 

Om  MoliMS.  Iowa.— Reported  desired 
untU  June  i  by  Horace  Susons.  City 
Clerk,  for  coostructins  a  concrete  bridge 
iff.  ''•-J9"<  "*  «>«>«*«•  pillars  across  Four 
Mile  Creek  on  Avenue  Frederick  Hub- 
bell;  com   «l»,ooo. 

Mumboldt.  Iowa.— Until  June  S.  by  J.  G. 
Devine,  County  Auditor,  for  constructinc 
bcM«aa  »7-V.    Section    U.    Vernon   Town- 


ANashvilla.  Tenn. — Following  are  unit  figures  of  four  lowest  bids  opened  May  23 
by  W.  M.  Pollard.  County  Judge,  for  constructing  Hydes  Kerry  Bridge:  (a)  Engineer  8 
•Mlmate,  ttSS.TIC;  <b)  Gould  Contracting  Co.,  Nashville.  $228,236  (awarded  contract) ; 
(c>  Toledo  Bridge  &  Crane  Co.,  Dorr  Street  and  Lake  Shore  R.R.,  $241,658;  (d)  Foster 
»  Crela^ton  Co.,  Nashville.  I!4«,985;  (e)  Pennsylvania  Steel  Co..  Morris  Block, 
Philadelphia,  Pa.,  $251,268.    (Freeland  &  Klyce  Engineering  Co.,  Nashville,  Engineers.) 

(a)  '(b)  (c)  (d)  (e) 

4.«50  lin.   ft.  concrete  piles $1.50  $1.40  $1.41  $1.41  $1.41 

1.240  cu.  yd.  stone  masonry 12.10         12.00         17.93         17.93         17.93 

!»JS  cu.  yd.  Class  B  concrete 7.40  7.25         10.15         10.15         10.15 

l.>!0  cu.  >-d.  Class  A  concrete 1S.16         13.00         13.25         13.25         13.26 

1.4S0  ton   structural   steel 111.00        106.00        107.20        110.00        116.00 

135  ton  reinforcing  steel 86.00  80.00  64.50  64.60  64.50 

1.7M  Un.    ft.    handrail 2.00  2.50  3.10  3.07  2.70 

2.770  sq.  yd    brick  paving 2.00  2.25  3.02  3.02  3.02 

Credit  allowed  on  old  steel : 
107.T  tons   24«  ft.   span 1,000.00        700.00        400.00     1,000.00 

134  tons  two  197-ft.  spans 1,(00.00     1,000.00        600.00     1,600.00 

TO. «  tons   ISO-ft.   span 700.00        500.00        200.00        700.00 

84  tons   joist 800.00        600.00        420.00     1,200.00 

'^Newton,  Mass — Following  are  unit  flgurea  of  the  four  lowest  bids  opened  April 
11  by  Metropolitan  Park  Commission,  14  Beacon  Street,  Boston,  for  constructing  a 
reinforced  concrete  bridge  over  Charles  River  from  Commonwealth  Avenue,  Newton, 
and  South  Avenue,  Weston:  (a)  T.  Stuart  &  Son  Co..  Newton,  $61,131  (awarded  con- 
tract): (b)  Rowe  Contracting  Co.,  Boston,  $53,404;  (c)  P.  McGovern  &  Co.,  Boston, 
$56,852,  and  (d)  Hugh  Nawn  Contracting  Co.,  Roxbury,  $57,379. 

•(a)  (b)  (e)  (d) 

One  concrete  bridge  and  approaches $35,000.00    $37,342.00     $39,500.00     $39,000.00 

15,000  cu.  yd.  filling  material 0.55  0.60  0.70  0.75 

1.700  lln.   ft.   concrete  piles 2.60  2.25  2.00  2.00 

4S0  sq.  yd.  roadway  surfacing 1.75  1,00  0.80  2.25 

130  lin.    ft.   concrete   curb 1.00  2.00  2.00  1.50 

200  sq.   yd.   granolithic  walks 1.60  l.SO  1.50  2.00 

«?5  lln.  ft.   galvanized  Iron  fence 3.76  3.50  4.00  3.26 


abot 


—  (i  ft.  steel  pony  truss  on  con- 
" — -  --ntments:  cost.  $5,200;  and  bridge 
Na  t-R.  «rer  West  Branch  of  Des  Moines 
Rtw.  Section  34.  Rutland  Township;  cost. 


-7.—™-.  Kan.— Reported  desired  until 
until  June  (  by  W.  L.  KaulTman.  Countv 
Clk..  for  constructing  IS  bridges.  Fred. 
L.ukert.    Co.    Bngr. 

Unton,  N.  O.— Reported  desired  until 
June  1».  for  constructing  following 
bndceer  24-ft.  span.  IS-ft.  roadway,  con- 
crete abutments.  In  SecU.  19  and  30;  a 
J*-rt.  span  steel  bridge  with  I8-ft.  road- 
way, concrete  abutments,  in  Sects.  10  and 
U:  a  U-ft.  span  steel  bridge,  concrete 
BBVlBients  and  18-ft.  roadway,  together 
^Ot  •  number  of  smaller  bridges 
Unotasnout  the  county.  John  R.  Snyder, 
Co,    And. 

Wahpeton,  N.  D.— Reported  desired  un- 
til June  12.  for  constructing  steel  bridge 
acroas  Sbeyenne  River  In  Cass  and  Rlch- 
taad  Counties      F,   A    Burton.  Co.   Aud. 

Casttewood.  8.  D.— Reported  desired  un- 
til June  C,  for  constructing  all  bridges, 
abotments,  approaches,  etc..  and  repairs 
to  ma  bridges  in  Hamlin  County  for  ensu- 
Ijpm  atx  months.  David  Sour.  Chmn.  Board 
Cmmty  Commisaioners. 


.-.i..n,  S.  O. — Reported  desired  until 
Jose  <.  by  M.  E.  McGillivary.  Countr 
Aodltor.  for  ten  concrete  bridges  and  two 
steel   bridgea. 

•••«eli«ll,  S.  O.— Until  June  S,  by  J.  M. 
uaaplon.  Co.  Aud.,  for  ronstructing  a 
W-fL  oonr-rete  girder  bridge  over  north 
brmarh    of    FIresteel    Creek    in    Township 

Planklnoten,  S.  O.— Until  June  «,  by 
Brtand  Johnson.  Co.  Aud.,  for  construct- 
lac  a  «0-ft.  steel  truss  bridge,  reinforced 
concrete  abutments,  plank  floors,  in 
Township  104;  M-ft.  steel  truss  reinforced 
concrete  abutments.  Tomnship  101;  a  24- 
ft.  beam  steel  bridge.  Township  105,  reln- 
(ociced  concrete  abutments  and  floor,  and 
a  number  of  small  bridges. 

Salem,  S.  D. — Until  June  6.  by  Board 
County  Commissioners,  for  constructing 
concrete  bridges  tiiroughout  the  county. 
to  consist  of  s  30-ft.  span,  18-ft.  road- 
way, in  Ramsey  Township;  l«-ft.,  18-ft. 
roadway,  in  Greenland  Township,  and  a 
number   of   smaller    bridges. 

Sheridan,  Wyo. — Until  June  19  (readver- 
tlaament),  by  F.  A.  Morris,  City  Clerk,  for 
conatructing  bridge  over  Big  Goose  Creek. 

Chandler,  Okla. — Reported  desired  until 
June  «,  by  J.  C.  Prigev,  County  Clerk, 
for  constructing  seven  bridges  and  cul- 
verts 

Las  Cruccs.  N.  .M.— Until  June  20,  by 
State  Engineer,  Santa  Fe.  for  construct- 
ing t  brtdgaa.  an  In  Dona  Ana  County, 
four  wood  and  on*  steel, 

ML  Vernon,  Wash. — Until  June  6.  by 
W  V.  Alexander,  County  Auditor,  for 
constructing  200  ft.  trestle  bridge  over 
Freshwater  Sloogh.  A.  L.  Strong,  Coun- 
ty  Engineer. 

Dallas,  Or*. — Reported  desired  until 
June  8.  by  Asa  B.  Robinson,  Jr.,  County 
Ok  .  for  constructing  reinforced  con- 
crete bridges  In  Polk  County.  C.  R.  Can- 
fleld,    Co.    Engr. 

San  Luis  Obispo,  Cal.— Until  June  f.  by 
_loard  '"ounty  Siipervlsors,  for  construct- 
Ing    IJO    ft.    steel    bridge    across    Salinas 


Bakersfield,  Cal. — Until  June  8,  by  Board 
County  .Supervisors,  for  grading  and  con- 
structlnR  bridges  and  culverts  about  11 
miles  of  Bakersfield  Mohave  Road,  be- 
tween  .Mohave  and  Cameron   Division. 

Paris.  Ont. — Reported  desired  until  June 
•'>.  by  Henry  Maus.  Clerk  South  Dunfrles 
Township,  for  constructing  a  steel  and 
concrete  bridge.  Jackson  &  Lee.  Engrs., 
Temple  BIdg..   Brantford. 

Russell,  Man.— Until  June  15.  by  C.  W. 
Thorn.  City  Secy.-Treas.,  for  constructing 
concrete  bridges  and  culverts  as  follows: 
Two  16-ft.  span  reinforced  concrete 
bridges  near  Russell,  one  14  and  one  16 
ft.,  near  Binsrarth,  and  concrete  culvert 
near  Millwood. 


Board  '"ounty  Siipervlsors,  for  construct- 

Inff    1 JO    ft.    steel    brl<'_  _    l_\ 

Rfyer,  about  seven  miles  from  Santa  Mar- 


garita, alao  for  a  40-ft.  reinforced  con- 
eret*  beam  and  girder  bridge  across  Pozo 
Creek:  SO-fL  reinforced  concrete  arch 
bridge  across  Pico  Creek,  48-ft.  concrete 
arch  over  Arroyo  del  Puerte,  and  two 
S4-fL  spans  over  Toro  Creek. 


PRICES   AND    LETTINGS. 
Itlndicatea  award  ol  contract. 

Albany,  N.  Y.— See  "Hydraulic  Con- 
struction   and    River   Improvement." 

^Atlanta.  Qa. — Contract  awarded  by 
MrldKe  Committee  for  constructing  rein- 
forced concrete  bridge  over  tracks  of 
.Southern  Ry.  and  leading  from  Piedmont 
Park  to  North  Boule.,  to  Case  &  Coth- 
ran.  Chandler  Bldg.,  at  $24,460.  (Bids 
opened   May    19.) 

ADayton,  Ohio.— Contract  awarded  To- 
ledo Bridge  &  Crane  Co.,  Dorr  &  Lake 
Shore  R.  R.,  at  $33,900,  for  constructing 
steel  bridge  superstructure  for  bridge  No. 
174.  Jefferson  Township,  known  as  West 
Carrollton  bridge  (bids  opened  May  22  by 
Co.  Commissioners  at  Dayton). 

Indlanspolls,  Ind. — American  Construc- 
tion Co..  1201  E.  Georgia  Street,  submitted 
lowest  bid  to  Board  of  Public  Works,  at 
II<,900,  for  constructing  bridge  over 
Pleasant  Run  at  Villa  Avenue.  Address 
Cily  Clerk. 

„.*8Joux  City,  Iowa.— Contract  awarded 
Ward  &  Welghton.  Sioux  City,  for  one 
60-ft.  steel  span,  concrete  floor  and  abut- 
ments: one  24-ft  and  one  16-ft.  I-beam, 
concrete  floor  and  abutments:  one  20-ft. 
concrete  slab  bridge;  one  32-ft.  skew, 
I-beam  bridge:  23  box  culverts;  at  a  total 
cost  of  123,800.  J.  C.  McLean,  County 
Engineer. 

AMankato,  Minn.— Contracts  reported 
awarded  WIdell  Company,  Mankato,  for 
constructing  12  bridges  on  Great  Northern 
R.  R.  between  St.  Paul  and  Duluth,  on 
what  is  known  as  the  lake  district;  also 
contract  for  constructing  8  bridges  on  the 
Omaha    Railway. 

Everett,  Wash.— Following  bids  opened 
by  Mae  Weatherbee,  Countv  Auditor,  for 
constructing  Smith  Island  bridge  across 
Snohomish  River  from  Eighteenth  Street 
to  Smith  Island:  Everett  Construction 
•  o.,  Everett.  $40,977;  American  Pile  Driv- 
ing Company,  Everett.  $41,066;  H.  S. 
Wright,  Everett,  $41,287;  H.  K.  Owens, 
Everett    $41,990. 

AIndpendence,  Ore.— Contract  for  con- 
slrurting  a  concrete  bridge  at  Indepen- 
dent* awarded  Snook  &  Traver,  Salem,  at 
$4,802.  (Bids  opened  May  24,  by  A.  B. 
Iloblnson,   County  Clerk). 

♦Los  Angeles,  Cal. — Contract  awarded 
Andrew  Holloway.  471  South  Broadway, 
Pasadena,  by  Board  of  Supervisors,  for 
constructing  reinforced  concrete  viaduct 
242  ft.  long  and  20  ft.  wide  over  the 
ravine  PacTfle  Electric  Ry.  tracks  and 
I??','-  Avenue  at  Western  Avenue  at 
$17,561. 

♦Santa  Cruz,  Csl.— Two  lowest  bids 
opened  recently  for  constructing  a  240-ft 
Mecl  bridge  over  Hodes  Gulch,  3  miles 
from  Santa  Cruz,  submitted  by  TIeslau 
Itrothers,  San  Francisco,  at  $16,400 
(awarded  contract)  and  C.  E.  Colton,  San 
tranclsco,  at  $16,841. 


PAVING  AND  ROADS 


PROPOSED  WORK. 

Agawam,  Mass.  —  Town  appropriated 
$8.0(10  for  macadamizing  Meadow  Street 
in  Feeding  Hills.  J.  H.  Clark,  First  Se- 
lectman. State  Highway  Commission. 
Boston,  appropriated  $10,000  additional 
toward  this  Improvement. 

Northampton,  Mass. — City  appropriated 
'"  '  000  for  permanent  paving  of  several 
streets.  W.  P.  l,atham,  Superintendent  of 
Streets. 

Providence,  R.  I. — City  Planning  Com- 
mittee recommends  constructing  a  new 
street  parallel  to  Allen's  Avenue  to  cost 
about  $1,000,000. 

Malone,  N.  Y. — Street  paving  bonds  for 
$33,000  have  been  sold.  Tt  is  proposed 
to  pave  with  brick  one  street.  S.  A. 
Howard.  County  Superintendent  of  roads. 
CJeorge  A.  Willson,   Deputy  Clerk. 

Audubon,  N.  J. — Macadam  and  con- 
crete will  he  used  in  paving  Merchant 
and  Pine  Streets.  John  J.  Albertson, 
ISngineer,  Magnolia.  Conway  Bennett, 
Clerk. 

Hoboken,  N.  J.— Sale  of  $205,000  street 
improvements  bonds  is  postponed  indefi- 
nitely.    D.  A.  Haggerty.  City  Clerk. 

Mays  Landing,  N.  J. — Freeholders  au- 
thorized preparing  of  plans  for  paving 
16  ft.  wide  the  county  road  from  Abse- 
con  to  Camden  County  line  near  Ham- 
monton;  a  portion  of  the  White  Horse 
Pike  route  to  Philadelphia.  Cost,  9400,000. 

New  Brunswick,  N.  J. — County  Com- 
missioners sold  $40,000  road  and  bridge 
bonds.      Address  County  Clerk. 

Trenton,  N.  J. — County  Engineer  sub- 
mitted to  State  Itoad  Dept.  plans  for  re- 
pairs to  following  roads  in  Mercer 
County:  Lawrenceville-Princeton  Road, 
cost  $110,000:  Trenton  -  Lawrenceville 
Road,  cost  $25,000;  Nottingham  Way 
Road,  cost  $90,000;  and  Trenton-Hopewell 
Road,  cost  $42,000.     See  "Bids  Desired." 

Clearfield,  Pa.— Election  will  be  held  on 
June  20  to  vote  $75,000  bonds  for  street 
improvements. 

.,5*?A',''*L"*',^';-'^'t'^«"s  May  16  voted 
».i8.0()0  bonds  for  street  improvements. 
I-  J  V.  ,1'.  i •  ■''■■■  '^"Kineer,  Meadville; 
l<red  C.   Klebort,  City  Clerk. 

Oakhurst,  Pa.— Contract  will  be  let 
about  June  30  for  4  miles  of  brick  pav- 
!!?*  r?' JilJ'^'^**''*'"  paving  to  cost  $50,000, 
p.  P.  Thomas,  Engineer,  Leader  Build- 
ing, Johnstown;  H.  G.  Orner  Secy  - 
Treas.  ' 

Citizens  voted  $18,000  bonds  for  con- 
structing sewers  and  for  pavements.  Ad- 
dress Borough  Clerk. 

Phlllpsburg,  Pa.— Citizens  voted  $15,000 
liiiving   bonds.  r^-.u"" 

Reading,  Pa.— (:ity  Council  will  award 
paving  contracts  during  summer  amount- 
trig    (u    S ! Ji.OOO, 

K^^'""/"*'"'  .  P"-— Citizens  vote(J  $100,000 
Cu'y  Cie°rk.  "  l">P~vem  :-.s.  Address 
West  Taylor  Townshin  voted  $45  000 
bonds  f<>r  Improvements  to  roads  fi^om 
city  limits  of  Wlndber  to  Laurel  Run 
VV^lmib^r      ***  Clerk  of  the  Township  at 

,.  ,^°''<*'1'«'  Md-— County  Commissioners 
will  Improve  following  roads:  ivi,  mllRs 
IJawsonvllle-Pooiesvilie  Koad,  $48000-  1 
miles  Glenmont-Colesvllle  Roa(J  $24  ()00- 
i'/^-""l\l  Seneca-Uarnestown  R6ad,  $36,: 
000;  5>/4  miles  Dlckerson-Martiiisbure 
Koad,  $38,000;  4W,  miles  Old  (Jennans! 
town-Dawsonvllle  Road,  $36,000;  4  miles 
Oermanstown-Darnestown,  $66,000-  2% 
miles      Wheaton-Four     Corners,     $i5,800; 


614  miles  Muncaster  Mill  Road.  $27  500 
5H  miles  Derwood-Mt.  Zion  Road,  $33  - 
(lOU;  5^  miles  Loney-Laytonsville  Road 
$41,000.      Address    County    Clerk. 

Harrisonburg,  Va.— Street  and  other  im- 
provement bonds  for  $75,000  will  be  sold 
June     15.     Address     Ward     Swank,     City 

Norton,  Va. — Road  improvement  bonds 
for  $15,000  will  be  sold.  Address  T.  M 
Cherry,  Chmn,  Street  Committee, 

Rustburg,  Va.  —  Road  improvements 
bonds  for  $240,000  will  be  sold  June  5 
by  S.  C.  Coggins,  Clk.  County  Board  Su- 
pervisors. 

Spencer,  W.  Va.— Spencer  District  Road 
improvement  bonds  for  $240,000  will  be 
sold  June  23,  by  W.  A.  Carpenter,  Clk. 
County  Court,   Koane  County. 

Leesburg,  Ga. — See  "Public  Buildings 
and  Schools." 

Bradentown,  Fla.— Special  Road  and 
bridge  District  bonds  tor  $75,000  will  be 
sold  June  10,  by  Board  County  Commis- 
sioners (M.  G.  Rushton,  Chmn.). 

Titusville,  Fla. — Citizens  of  the  county 
voted  $300,000  bonds  for  road  improve- 
ments in  Fourth  Koad  and  Bridge  Dis- 
trict. A.  F.  Harley,  Consulting  Engineer, 
P.  O.  Box  873,  136  East  Bay  Street,  Jack- 
sonville,  engaged  as  engineer  on  the 
work.  Contract  will  probably  be  let  in 
July. 

Coushatta,  La. — Good  Road  bond  issue 
for  District  No.  3  voted  May  17  for  build- 
ing road  from  Coushatta  to  Crichton;  ap- 
proximate cost,  $30,000.  Address  Presi- 
dent Police  Jury. 

Canton,  Miss.— City  has  sold  $56,000 
bonds,  about  $40,000  to  be  used  for  street 
paving,  including  4000  sq.  yd.  paving,  6 
miles  of  graveled  streets  and  concrete 
curbs  and  gutters,  for  which  Walter  G. 
Kirkpatrick,  Birmingham,  Ala.,  is  E!ngi- 
neer.     Contract  will  be  let  about  July  1. 

Blloxl,  Miss.— County  Board  of  Super- 
visors contemplate  constructing  a  high- 
way from  Biloxi  to  Pass  Christian.  Ad- 
dress Clerk  of  Board,  Biloxi, 

Hopklnsvllle,  Kv. — County  Commis- 
sioners sold  $400,000  road  bonds.  Ad- 
dress County  Clerk, 

Newport,  Ky. — It  is  proposed  to  pave 
4  miles  water  works  road  with  brick  con- 
crete curb  to  cost  $17,000.  J.  E.  Ratcliffe. 
County  Engineer,  Mentor. 

Chardon,  Ohio. — Road  bonds  for  $33,000 
reported  to  be  sold  June  5,  by  .K.  A. 
Fowler.    Co.    Aud. 

Chlllicothe,  Ohio.— City  Council  passed 
ordinance  authorizing  paving  of  Bridge 
Street  at  a  cost  of  $17,000. 

Cincinnati,  Ohio. — County  Commission- 
ers ordered  County  Surveyor  Wm.  Boeh 
to  prepare  plans  and  specifications  for  a 
retaining  wall  on  Five  Mile  Road,  for  re- 
surfacing Harrison  Pike  east  of  Miami 
River  Roacl,  and  for  re-surfacing  Muddy 
Creek    Road. 

Dayton,  Ohio. — County  Commissioners 
sold  $33,500  improvement  road  bonds.  Ad- 
dress County  Clerk. 

Upper  Sandusky,  Ohio. — Paving  bonds 
for  $17,000  will  be  sold  June  8,  by  Charles 
V.  Read,  Village  Clk. 

Warren,  Ohio.— Road  bonds  for  $27,000 
will  be  sold  June  19,  by  Board  County 
Commissioners    (W.   L.    Hoffman,    Clk.). 

Paving  bonds  for  $22,000  will  be  sold 
June  10  by  City  Auditor. 

West  Park,  Ohio.— Paving  bonds  for 
$30,853  will  be  sold  June  27  by  Fred 
Feuchter,   Village    Clerk. 

Zanesvllle,  Ohio. — Contract  will  be  let 
latter  part  of  July  for  brick  paving  on 
concrete  foundation.  W.  W.  Roach,  Di- 
rector Public  Service;  C.  R.  Spencer,  City 
Engineer. 

Gary,  Ind. — Board  of  Public  Works 
passed  resolutions  adopting  plans  and 
specifications  for  resurfacing  2  miles  of 
Broadway.  6(i  ft.  wide,  with  sheet  asphalt 
or  wooden  block;  cost  $tl75,000.  W.  P. 
Cottingham,  Asst.  City  Engr. 

DeKalb,  III. — Contract  soon  to  be  let 
for  14,000  sq.  yd.  brick  and  3000  sq.  yd. 
concrete  pavement,  with  concrete  curb, 
A,  R,  Russell.  Public  Engineer.  G.  N. 
Blackman,    City   Clerk. 

DePue,  III. — See  "Sewerage  and  Sewage 
Disposal." 

La  Salle,  III. — Bd.  of  Local  Improve- 
ments voted  to  construct  2'^  miles  of 
brick  pavements.  E.  J.  Byrne,  City  En- 
gineer. 

Milan,  III. — Village  Intends  laying  38,- 
614  lin.  ft.  concrete  sidewalks  4H  ft. 
wide  and  566  ft.  9%  tt.  wide.  Wallace 
Toelchler,  Engineer,  Rock  Island;  F.  H. 
Harris,  Village  Clerk. 

Peoria,  III. — Board  of  Local  Improve- 
ments passed  resolutions  for  improving 
various  streets  in  Bacon-Summer  Streets 
paving  district,   probable  cost  $75,563. 

Riverdale,  III.— County  Bd.  of  Supervis- 
ors approved  plans  for  I'A  miles  of  con- 
crete road,    18  ft.   wide,   near  Riverdale. 

Rock  Island,  III. — Board  Local  Improve- 
ments recommended  paving  with  brick  on 
portions  of  Railroad  Ave.,  Forty-flfth  and 
Tenth   Ave.   at   a  cost   of  $23,400. 
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Couderay,  Wis.— About  J40,000  will  be 
spent  for  constructing  roads.  Address 
City   Clerk. 

Duluth,  Minn. — The  paving  of  2  miles  of 
Superior  Street  is  contemplated;  cost 
about  $100,000.  F.  E.  Culver,  Secy.  Works 
Division. 

County  Commissioners  appropriated 
$31,900  for  road  improvements  in  follow- 
ing districts:  First,  $9,100:  Fourth,  $14,- 
000;    Fifth,  $5,800,  and   Sixth,   $5,800. 

McKlnley,  IVIInn, — Citizens  voted  May  14, 
*,'!4,000  bonds  for  street  Improvement  and 
water  works.  Peter  Holand,  Village 
Clerk, 

St.  Paul,  Minn. — City  Council  adopted  a 
resolution  to  pave  Van  Buren  Street,  from 
Hamline  to  Fairview  Aves.,  together  with 
sewer  and  watei-  connections;  cost  $57,- 
486. 

Council  has  adopted  a  resolution  lo 
pave  West  Minnehaha  Street  and  Fair- 
view  Avenue  at  a  cost  of  $108,832. 

MInot,  N.  D. — Contract  will  soon  be  let 
for  paving  Eastwood  Park  addition,  East 
Central  Avenue  and  other  streets.  Esti- 
mated  cost  $100,000.     Address  City  Clerk. 

Denton,  Mont. — A.  C.  Birkland,  City 
Engineer,  Lewistown,  Mont.,  has  been  re- 
tained by  City  Council  to  prepare  plans 
for  constructing  concrete  sidewalks  in 
business  and  residential  section  and  esti- 
mate cost  of  constructing  municipal 
water  system. 

Kansas  City,  Mo.— About  $150,000  Is  to 
be  spent  by  Park  Bd.  (Thomas  Harring- 
ton, Secy. )  for  grading  and  paving  and 
erecting  a  small   building. 

De  Queen,  Ark. — Plans  prepared  by 
Hugh  R.  Carter,  State  Highway  Engi- 
neer at  Little  Rock,  for  construction  of 
gravel  roads  in  new  district  to  be  formed: 
about  $125,000  available  for  improvement. 

Ft.  Smith,  Ark.— Hugh  R.  Carter,  State 
Highway  Commissioner,  State  Capitol, 
Little  Rock,  prepared  plans  and  esti- 
mate of  cost  for  construction  of  17-mile 
road  from  Ft.  Smith  to  Greenwood;  cost 
$217,000. 

Surveys  completed  for  the  cement  road- 
way to  be  constructed  between  Fort 
Smith  and  Mansfield.  George  Singel  of 
Greenwood.  Ark.,  may  be  able  to  give  in- 
formation. 

Greenwood,  Ark. — Commissioners  of  Se- 
bastian County,  Greenwood  Dist.,  will 
construct  29  miles  concrete  shale  roads; 
cost   $200,000. 

Murfreesboro,  Ark. — Pike  County  Road 
Improvement  Dist.  No.  1  plans  to  con- 
struct 15  miles  of  roads.  Address  County 
Judge. 

Osceola,  Ark. — Construction  of  30  miles 
of  asphalt  roads  in  Burdett  Dist.  in  Mis- 
sissippi County  and  construction  of  150 
miles  of  roads  in  other  districts  of  same 
county  being  considered.  Address  Hugh 
R.  Carter,  State  Highway  Engineer,  State 
Capitol,   Little  Rock. 

Stuttgart,  Ark. — About  6  miles  of  pav- 
ing contemplated.  Address  Fred  Tow! 
City   Engineer. 

Texarkana,  Ark. — Commissioners  of 
.Miller  County  Road  and  Bridge  Improve- 
ment Dist.  No.  1  considering  construct- 
ing 60  miles  of  roads  and  a  bridge  over 
Red  River.  Bonds  amounting  to  $430,000 
to  be  issued.     Address  County  Judge. 

Athens,  Tex, — Citizens  of  Chandler  Pre- 
cinct, Henderson  County,  voted  $60,000 
bonds  for  improving  roads  in  said  dis- 
trict.     Address    County    Clerk. 

Hallettsville,  Tex. — County  Commis- 
sioners sold  $50,000  improvement  road 
bonds.      .Address    County    Clerk. 

Lipscomb,  Tex. — Citizens  of  county 
voted  $75,000  bonds  for  road  improve- 
ments.     Address   County  Clerk. 

San  Saba,  Tex. — Commissioners  Court 
voted  $75,000  bonds  for  highway  improve- 
ments and  city  streets;  this  is  in  addition 
to  $50,000  recently  spent  for  similar  im- 
provements. J,  T.  Hartley,  County  Judge; 
S.    J.    Bross,    Chief    Engineer,    San    Saba. 

Asotin,  Wash. — County  Commissioners 
will  improve  a  mile  of  road  near  Silcoot 
Cutoff.  Estimated  cost  $10,000.  V.  G. 
Shellman,    County    Engineer. 

Blaine,  Wash. — Contract  will  soon  be 
!et  for  paving  Adelia  .Street  with  (a) 
one-course  concrete.  $16,825.  <b)  two- 
course  concrete.  $17,125,  (<■)  asphalt,  $18.- 
165.  Choice  of  pavement  has  not  been 
made. 

Contract  will  soon  be  let  by  City  Coun- 
cil for  paving  D  and  Twelfth  Streets, 
one-course  concrete,  estimated  at  $15,600; 
asphalt,  $16,835.  and  two-course  concrete, 
$15,885.     E.  E.  Pruner,  City  Clerk. 

Seattle,  Wash. — City  Council  will  pave 
15.000  ft.  of  East  Marginal  Way  with 
brick  block  and  2000  ft.  with  3l^-in.  creo- 
soted  wood  blocks.  Probable  cost  $128,- 
000.     .Address  City   Clerk. 

Walla  Walla,  Wash.— County  Commis- 
sioners plan  hard  surfacing  McDonald 
Road  south  of  city,  also  road  between 
Prescott  and  Waitsburg.  Grove  Cook- 
erly.   County  Engineer. 

Pendelton,  Ore. — Citizens  defeated  $1,- 
000,000  road  bonds.  Address  County 
Clerk. 

The  Dalles,  Ore. — Election  will  soon  be 
held  to  vote  $260,000  road  Improvement 
bonds.     Address  County  Clerk. 


Lowering  Unit  Costs 

A  contractor  could  not  afford  to  gather  the  contracting  news 
that  appears  in  each  issue  of  the  Engineering  Record  even  for 
his  own  locality  and  specialty.     The  cost  would  be  prohibitive. 

Hundreds  of  dollars  are  expended  by  the  Engineering  Record 
every  week  to  secure  this  news — and  then  there  is  the  editing 
and  publishing  cost.  The  use  of  this  news  reduces  the  con- 
tractors' overhead  charges — permits  lower  bidding. 

Over  6000  sources  of  news,  including  newspapers  and  paid 
correspondents,  are  maintained  by  the  Engineering  Record  to 
save  contractors  the  cost  of  individual  news-collecting  depart- 
ments. 

That's  why  contractors  say  the  Engineering  Record  gives 

The  Best  Contracting  News  Service 


Tillamook,  Ore. — Reported  City  Coun- 
cil passed  resolutions  for  improving 
Eighth  Street  at  $11,480,  and  Fifth  Street. 
$27,571,  by  grading,  constructing  con- 
crete pavement  and  curbs,  catch  basins 
and  draining. 

Bakersfield,  Cal.— Robert  B.  Ray,  City 
Engineer,  directed  by  City  Council  to 
prepare  plans  and  specifications  for  pav- 
ing 2  miles  of  Seventeenth  Street:  prob- 
able cost  $100,000.  Plans  also  to  be  pre- 
pared for  grading,  tamping  and  oiling  ap- 
proximately 10  miles  of  streets  in  the 
East  Bakersfield  section.  Contract  will 
probably  be  let  in  August. 

Los  Angeles,  Cal. — Contract  will  be  let 
in  July  by  Board  of  Supervisors  (A.  M. 
McPherrin.  Clerk),  for  grading  and  con- 
structing a  5-in.  concrete  and  bituminous 
pavement,  including  five  reinforced  con- 
crete culverts,  etc.,  on  Mesa  Drive  Road, 
Improvement  District  No.  95. 

Taft,  Cal. — Election  will  probably  be 
ii"ld  to  vote  $40,000  bonds  for  street  pav- 
ing.    Address   F.    Curtis,    City   Clerk. 

Boise,  Idaho. — County  Commissioners 
plan  constructing  54  miles  of  gravel  roads 
in  Ada  County.  Bonds  for  this  purpose 
were   recently  voted. 

BIDS    DESIRED. 

Boston,  Mass. — I'ntil  June  5.  by  Edw. 
F.  Murphy.  Comr.  Pub.  Wks.,  for  laying 
sheet  asphalt.  Topeka  or  bitulithic  pave- 
ment in  Bardwell.  Halifax.  Moraine 
Streets.  Dunster  and  Parkton  Roads. 
West    Roxbury. 

Massachusetts. — I'ntil  June  6.  by  State 
Highway  Coiumission  (Wm.  D.  Sohier, 
Chmn.),  for  surfacing  a  section  of  State 
highway  about  4300  ft.  long  in  town  of 
Tewksbury,  and  city  of  Lowell.  Also 
separate  bids  for  State  highway  about 
11700   ft.    in    town   of  Methuen. 

Brooklyn,  N.  Y.— I'ntil  June  7,  by  L.  H. 
Pounds,  Borough  Pres.,  for  paving  with 
permanent  asphalt  on  concrete  founda- 
tion portions  of  Canarsie  Lane,  East 
Twenty-first  Street,  Kenmore  Place  and 
other  streets,  in  all  about  44,200  sq.  yd. 
asphalt,  together  with  curbs,  gutters,  etc-. 
Total   security,   $42,700. 

Until  June  17  by  Bureau  of  Yards  and 
Docks,  Navy  Department,  Washington. 
D.  C  for  paving  at  Navy  Yard,  Brook- 
lyn,  N.   Y. 

Buffalo,  N.  Y.— Until  June  9,  by  Depart- 
ment Public  Works  (Arthur  W.  Krein- 
heder,  commissioner),  for  paving  Hewlett. 
St.  Ernst.  East  Olenwood  Avenues  and 
other  streets. 

Long  Island  City,  L.  I.,  N.  Y.— Until 
June  7,  by  Maurice  E.  Connelly.  Pres. 
Queens  Borough,  for  regulating,  grading, 
curbing,  laying  sidewalks  and  paving  with 
asphaltic  concrete  portions  of  Fresh 
Pond  Koad.  Lefferts  Avenue.  Burnside 
Ave.  and  otiier  streets,  in  all  about  46,100 
lin.  ft.  cement  sidewalks,  9450  sq.  yd. 
sheet  asphalt,  together  with  curbs,  etc. 
Total    .security,    $18,100. 

Malone,  N,  Y,— Until  June  12  by  George 
A.  Willson,  Deputy  Village  Clerk,  for 
lirick  paving  on  East  Main  Street,  adver- 
tised   in    Engineering  Record. 

Montlcello,  N,  Y,— Until  June  17,  by 
Charles  Ebinger,  Village  Clerk,  for  paving, 
advertised   in   Engineering  Record. 

Montclair,  N.  J,— Until  June  12,  by 
Harry  Trippett.  Town  Clerk,  for  asphaltic 
concrete  paving.  Affvertised  in  Engineer- 
ing   Record. 

Paterson,  N,  J, — Until  June  14,  by 
Ito.-td  Committee  of  Board  Chosen  Free- 
holders (Geo.  W.  Botbyl,  Clerk),  for  pav- 
ing with  bituminous  concrete  portions  of 
Madison.  Haledon  Avenues  and  other 
streets,  and  with  asphalt  on  concrete 
liase    Hloomtieid    and     Vreeland    Avenues. 

Trenton,  N,  J. — Until  June  13,  by  Board 
Chosen  Freeholders  (Frank  McCullough, 
Clk.)  for  resurfacing  Lawrenceville- 
Princeton    Road    in    Townships    of    Law- 


rence and  Princeton,  In  Mercer  Countv, 
in  all  about  52,800  sq.  yd.  Theo.  Tobish, 
Co.    Engr. 

Bedford,  Pa, — TTntil  June  6,  by  County 
Commissioners  (Geo.  R.  Shucks,  Clk.)  for 
reconstructing  1.6  miles  of  road  in  W^ood- 
bury  Township,  a  part  of  the  old  Patton- 
ville   Turnpike   with   limestone   macadam. 

Cresson,  Pa.— Until  June  19,  by  Bor- 
ough (Frank  A.  Kerner,  Secy.)  for  pav- 
ing with  vitr.  brick  on  concrete  base  or 
with  two-course  pavement  of  concrete 
portions  of  Keystone  Avenue.  Ashcroft 
Avenue,  Second.  Third  and  other  streets. 
D.  W.  Dillman,  Engr.,  47-49  Altoona 
Trust    Building,    Altoona. 

Manhelm,  Pa. — Until  June  6,  by  E.  M. 
Ensminger,  Secy,  of  Council,  for  17,000 
.sq.   yd.  concrete  street  paving  In  city. 

McKees  Rocks,  Pa. — Until  June  5,  by 
Borough  Clerk,  for  improving  portions  of 
Clay.  Charles,  Derby  and  other  streets.  In 
all  about  12,000  so.  yd.,  2650  lln.  ft.  curb- 
ing, etc.  Geo.  H.  McGinness,  Borough 
Engr. 

Washington,  Pa, — Until  June  26,  by  T. 
J.  Underwood.  County  Controller,  for  im- 
proving roads  and  culverts  as  follows: 
Cecil  Venice  Road,  a  distance  of  1.8 
miles;  Pike  Run  Road.  1600  ft.:  Cannons- 
burg-Thomas  Road,  1.3  miles:  Westland 
Road.  1  mile:  Claysville-Rurnsville  Road, 
1  mile:  Donora-Eldora  Road,  1.2  miles; 
r;a.stonville  Road.  1.02  miles,  and  Mari- 
anna  Road,  5100  ft. 

Baltimore,  Md. — Until  June  7,  by  Board 
of  -Awards  for  paving  portions  of  Home- 
stead. Polk.  Montpelier.  and  Taylor 
Streets,  in  all  about  8500  sq.  yd. 

Hagerstown,  Md. — Until  June  15  by 
County  Commissioners  for  building  about 
3%  miles  of  State  aid  road  from  Lappans 
Cross   Roads  to  Mill   Point. 

Rustburg,  Va.— Until  June  12,  at  41 
Medical  Building.  Lynchburg,  for  con- 
structing aliout  24  miles  bituminous  mac- 
adam road  and  9  miles  water-bound  mac- 
adam road  in  Campbell  '^ounty.  G.  P. 
Coleman,  State  Highway  Commissioner, 
Richmond.     See  "Proposed  Work." 

KIngwood,  W.  Va. — Later  official  re- 
ports state  bids  desired  imtil  .Tune  12  by 
F'reston  County  Court  (E.  C.  Everly, 
Clk.)  for  paving  approximately  32  miles 
of  road  in  Portland  Dist.  and  18  miles  In 
Kingwood  Dist.  Bids  desired  on  follow- 
ing materials:  Cement,  cement  with 
asphalt,  8,  9,  12  and  14-ft.  widths,  mac- 
adam according  to  standard  specifications 
of  State  Bureav?  of  West  Virginia,  of 
above  widths,  Telford  base,  8  in.  and  6 
in.  thick,  with  limestone  and  native  stone 
surface,  both  water  and  bituminous  bound 
bv  penetration  and  mixing  methods. 
Rich.    R.    Feller.    Dist.    Engr.,    Terra   Alta. 

Bay  Minette,  Ala.— Until  July  1  by 
Board  of  Revenue  and  Road  Commission- 
ers at  Bay  Minette  for  constructing  that 
part  of  Delta  Highway  in  Baldwin  Coun- 
ty. J.  M.  Garrett,  County  Engineer, 

Houma,  La. — Until  July  5,  by  Police 
Jury,  for  furnishing  material  and  con- 
structing 11.7  miles  of  sand,  clay,  gravel 
roads.      Address    President    ,Tury. 

Louisville,  Miss, — Until  June  5,  for  54 
miles  of  grading  in  Winston  County.  Ad- 
dress (Jus.  E.  Hauser.  Jr..  Municipal  and 
Highway  Engineer,  Columbus,   Miss. 

Jackson,  Tenn. — Until  June  27,  H.  M. 
Harris,  Commissioner  Streets,  for  con- 
structing paving  on  Highland  Avenue, 
Royal  and  Poplar  Streets,  approximately 
54.000  sq.  yd.,  advertised  in  Engineering 
Record. 

Madlsonvllie,  Tenn, — Reported  desired 
until  June  6  by  County  Commissioners 
for  improving  county  roads,  for  which 
$325,000  were  recently  voted.  R.  J.  Love, 
Sweetwater,    Engr. 

Madlsonvllie,  Tenn. — Until  Jnue  9,  by 
Board  Pike  Commissioners  (L.  A.  Hunt, 
.Secy.),  for  improving  approximately  73 
miles  grading  and  90  miles  of  macadam 
and  chert. 


Cincinnati,  Ohio. — Until  June  12,  by 
Parke  S.  Johnson,  Secy.  Dir.  Public  Serv- 
ice, for  oiling  streets  in  First,  Third, 
Fourth   and   Fifth   Macadam   Districts. 

Cuyahoga  Falls,  Ohio, — Until  June  19, 
by  W.  F.  Wiiliston,  City  Clerk,  for  about 
32,000  sq.  yd.  brick  pavement  on  Broad 
Street  and  Northampton  Avenue,  and 
about  M  mile  of  sanitary  sewer  in  North- 
ampton Avenue.  E.  D.  Barstow,  Village 
Engineer,   Cuyahoga  Falls. 

Frankfort,  Ky. — Reported  desired  until 
June  6,  by  S.  B.  Smith,  Road  Engr.,  for 
constructing  one  mile  of  new  turnpike. 

Defiance,  Ohio. — Reported  desired  until 
June  5  by  County  Commissioners,  for 
grading  and  macadamizing  Section  E  of 
Bryant-Ft.  Wayne  Road,  known  as  Road 
Improvement  No.  7. 

Steubenvllle,  Ohio.— Until  June  8,  by 
Board  Control  (Thos.  M.  Loup,  Clerk), 
for  grading,  curbing,  paving  and  con- 
structing sidewalks  on  Slack,  South  and 
other  streets. 

Van  Wert,  Ohio.— Until  June  IS  by  W. 
T.  Mitchener,  Director  Public  Service, 
for  paving  with  brick,  asphalt,  concrete 
or  other  material  on  portion  of  West 
Main  and  East  Main  Streets,  and  with 
water-bound  macadam  with  tarvia  top 
on  East  Ridge  Street.  Four  proposals 
advertised    in    Engineering   Record. 

Indiana. — By  County  Commissioner^, 
for  constructing  roads  as  follows: 

Until  June  6; 

Wabash,  for  creosoting  wood  block 
floors  on  two  bridges.  Frank  P.  Klrcher, 
County  Auditor. 

Angola,  constructing  road  In  Pleasant 
Township.     F.  C.  Dewey,  County  Auditor. 

Lebanon,  roads  in  Washington  and  Jef- 
ferson Townships.  Cleve  Goodwin,  County 
Auditor. 

Delphi,  gravel  or  macadam  roads  in 
Adams  Township.  H.  D.  Good,  County 
Auditor. 

June  7: 

Peru,  for  road  in  Peru  Township. 
Frank  K.  McElheny,  County  Auditor. 

June  8: 

New  Albany,  for  5050  ft.  roadway  in 
New  Albany  Township.  Emile  Dupaquier, 
County    Auditor. 

Indianapolis,  two  roads  In  Center  Town- 
ship.    Leo  K.   Fesler,  County  Auditor. 

June   10: 

Danville,  for  13,342  ft.  of  road  In  Lin- 
coln Township.  Chas.  H.  Havens,  County 
Auditor. 

June  12:  ^      . 

Brazil,  for  gravel  and  stone  roads  In 
Sugar  Creek  Township,  and  stone  and 
gravel  road  between  Perry  Lewis  and 
Harrison  Townships.  Wm.  O.  Graeser, 
County   Auditor. 

Evansville,  rock  road  in  Center  Town- 
ship.    C.    P.   Beard,   County  Auditor. 

June  30:  ,,..,.., 

Rushville,  county  line  road  with  bound 
macadam  26,845  ft.  In  length.  Glen  Zell, 
Countv  Auditor.  Macadam  road  in  An- 
derson Township,  14,650  ft.  long.  Allen 
R.   Holden,  County  Auditor. 

July   5: 

Mount  Vernon,  1800  ft.  rock  road  on 
line  between  Posey  and  Vanderburg 
Counties.  .los.  R.  Haines,  County  Au- 
ditor. 

Indianapolis,     Ind.— Until     June     7.^„by  ■ 
Board  Public  Works   (Jos.    P.   Tirk,  Clk.) 
for    paving   roadway    of    Laurel    St.,    Lex- 
ington Avenue  and  Prospect  Street. 

Madison,  Ind.— Until  June  8,  by  city,  for 
19,700  sq.  yd.  brick,  asphalt,  concrete,  or 
wood  block  paving  on  Main  and  Walnut 
Streets.  Cost  $39,400.  R.  F.  Lee,  En- 
gineer, Madison. 

WInamac,  Ind. — Until  June  12,  by  Clar- 
ence Barnett,  City  Clerk,  for  32,350  sq,  yd. 
paving  and  19,000  ft.  combined  curb  and 
gutter. 

Freeport,  III. — Until  June  12  by  Board 
Local  Improvements  for  brick  paving  on 
concrete  foundation  curbing,  etc.,  adver- 
tised in  Engineering  Record. 

Illinois.- Until  June  7,  by  State  High- 
way Department,  Springfield,  for  con- 
structing following  roads: 

Riverdale,  Cook  County,  7,368  ft.  SecL 
K,  concrete.     Engineer's  estimate,  $17,405. 

Henderson,  Knox  County,  Sect.  B.  36,615 
ft.  oiled  earth.  Engineer's  estimate,  $18,- 
007. 

Breese.  Clinton  County,  Sect.  B,  oiled 
earth,  13,500  ft.  Engineer's  estimate, 
$6,529. 

Trenton,  Clinton  County,  Sect.  C,  oiled 
earth,  9204  ft.    Engineer's  estimate.  $3,535. 

Chatsworth,  Livingston  County,  Sect.  D, 
30,000  ft.  oiled  earth.  Engineer's  esti- 
mate, $12,141. 

Macomb,  McDonough  County,  Sect.  E, 
Boven  bridges.    Engineer's  estimate,  $4,090. 

Sterling,  III. — Until  .Tune  7  (readvertise- 
ment)  by  Roy  Baer,  Town  Clerk,  for  26,- 
803  sq.  yd.  brick  paving  on  Lincoln  High- 
way. V.  N.  Taggett,  County  Superin- 
tendent of  Highways,  Morrison. 

Madison,  Wis, — Reported  desired  until 
June  7,  by  E.  E.  Parker,  City  Engr.,  for 
laying  6000  sq.  yd.  creosoted  block  pave- 
ment. 

Cedar  Rapids,  Iowa. — Until  Jvine  26  by 
city  for  10,000  yd.  brick  block  paving  and 
24,000  yd.  asphaltic  concrete  paving.  Ad- 
dress  City   Clerk. 

Knoxvllle,  Iowa. — Until  June  6,  (read- 
vertlsement).  by  Paul  M.  Black.  City 
Clerk,  for  15,500  sq.  yd.  paving  and  10,800 
ft.  curb. 
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Trwr.  iewa. — Until  June  19.  by  T.  V. 
StoaUiea.  Town  Clvrk.  for  U.gOO  sq.  yd. 
pa  vine. 

Papillion.  N*b.— Reported  dciiired  until 
June  (,  for  coocrele  walks  and  culverts 
for  irear  1»1«.     G.  F.  OUv«r.  City  Clerk. 

Grand  Forks.  N.  O.— Reported  desired 
untU  June  S  (or  pavtns  M.OOO  SQ.  yd.  pav- 
ing.    Addreas  Oty  Clerk. 

Hur«<«.  S.  D.— Vnia  June  5.  by  S.  8. 
Orlatt.  City  Auditor,  for  approximately 
*M*  sq.  yd.  paTing.  Bids  to  be  submitted 
OB  brick.  MtoUthlc  reinforced  concrete, 
aapbalUc  concrete,  sheet  asphalt,  and 
mosoted  wood  block.  J.  B.  SuUlyan,  City 
Engineer. 

OUion.  Mont.— UntU  June  7,  by  U.  G. 
Rodcera.  City  Oerk.  for.  furnlsbinK  ma- 
terial and  labor  for  oonslructlng  cement 
walks,  curbe.  etc.  that  may  be  ordered 
for  a  period  of  I  years.  Bid  to  Include 
S-y<«r  guarantee. 


Carthage,  Mo.— Reported  desired  until 
June  15  for  12.000  sq.  yd.  asphalt  mac- 
adam pavins.     F.  B.  Newton,  City  Clerk. 


Jefferson  City,  Mo. — Until  June  5.  at  8 
P.  M..  by  City  Clerk,  for  3.100  stj.  yd.  brick 
pavins.  on  Uadiaon  Street,  8,450  sq.  yd.  on 
High  Street  and  Monroe  Street,  S500  sq. 
yd.   asphalt. 

Kansas  City,  Mo.— Until  June  6,  by 
Board  Public  Works  <J.  Pearce  Kane, 
Secretary),  for  constructing  artlfldal 
stone  sidewalks  on  both  sides  of  Agnes 
Avenue.  Fifty-flfth.  Thirtieth  and  other 
streets,  and  paving  with  sheet  asphalt  on 
Thirty-third  Street  and  Portland  cement 
concrete  on  Agnes  Avenue.  Fifty-third 
and  other  streets.  Also  constructing  cre- 
oaoted  wood  block  pavement  on  Thir- 
teenth Street  and  Portland  cement  con- 
crete on  Qulncy  Avenue. 

St.  Louis,  Mo. — Reported  desired  until 
June  II  by  Board  Public  Service  (E.  R. 
Klnaey,  Pres.)  for  improving  Broadway, 
Cbamkoe,  Compton  and  a  number  of 
other  streets. 

Everett.  Wash.— Until  June  12  by  M. 
Weatherbee.  County  Auditor,  for  con- 
structing concrete  pavement  on  Perma- 
nent Highway  No.  2«.  W.  C.  Bickford, 
County  Elngineer. 

Until  1:10  P.  II..  June  12.  by  Mae 
Weathert>ee,  County  Auditor  of  Snobom- 
Mi  County,  for  paving  road  through 
Granite  Falls.  Proposition  No.  32.  \V. 
C.   Bickford.  County  Engineer. 

Reported  desired  until  June  19,  by  May 
Weatherbee.  Co.  Aud.,  for  constructing 
roads  as  follows:  Permanent  Highway 
No.  10.  Arlington  to  Sylvanla,  5  miles, 
tJt.ttO;  Stanwood  to  Island  County,  1 
mile,  $12,500:  Snohomia  north  limit  via 
Avenue  D  to  Front  Street,  9  miles.  $11,250: 
Arlington  to  east  limits,  5  miles,  fS.SOO. 
One-course  concrete  specined.  W.  C. 
Bickford,   County  Engr. 

Montesano,  Wash, — Reported  desired 
unUl  June  19,  by  W.  D.  Campbell.  Co. 
Aud.,  for  constructing  Permanent  High- 
way No.  13,  involving  10,000  sq.  yd.  of 
concrete  pavement,  5000  cu.  yd.  grading, 
etc  Probable  cost.  $15,000.  Geo.  D.  Rob- 
ertaon.  Co.  Engr. 

North  Yakima,  Wash.— Reported  de- 
aired  until  June  12.  R.  V.  Hopper,  City 
CIlc,  for  paving  North  Sixth.  Lincoln  and 
Adams  Avenue.,  and  South  Fifth  Street. 
N.    A.    Gllman,    City    Engr. 

Seattle,  Wash,— Reported  desired  until 
June  1»,  by  Bryon  Phelpa,  Clk.  Board 
County  Commissioners,  for  grading,  grav- 
eling, etc.,  (.7  miles  of  road.  No.  8,  be- 
tween Black  Diamond  and  Maple  Valley. 
Probable  cost.  $55,000.  A.  P.  Denton, 
County    Engr. 

Sultan,  Wash. — Reported  desired  until 
June  <  by  City  Clerk,  for  7500  sq.  yd. 
paving  on  Main  Street. 

Tacema,  Wash, — Reported  desired  until 
June  1<  (Thoa.  N.  Norrts,  County  Au- 
ditor) for  paving  Permanent  Highway 
No.  7,  known  as  the  Summer  Buckley 
Highway,  a  distance  of  3.709  miles,  as- 
phalt 2  In.  thick,  and  1  In.  binder,  War- 
renlte  2  in.  thick,  bltullthlc  2  in.  thick, 
bituminous  macadam  1  in.  thick,  and 
Meorete  2  in.  thick.  D.  H.  White,  Ta- 
Cotuity   linglneer. 


i,  Cal,— UnUl  June  8,  by  Board 
of  ■opcrvisors  for  grading  and  construct- 
IBC  brids*  on  11  miles  of  Mohave  to  Cam- 
eron Rood.  Division  10,  Section  10,  involv- 
ing about  (4,000  cu.  yd.  excav.,  123  M  ft. 
creosoted  lumber,  etc.;  also  for  grading, 
concrete  paving  about  C(,t80  sq.  yd.  and 
bridge  on  7.S«  miles  of  Taft  to  Fellows 
Boad,  Division  (,  Section  2. 

Los  Anfleiss,  Cal. — Until  June  5,  by 
Bd.  Sapervlsors  (A.  M.  McPheerln,  Clk.). 
for  constructing  macadam  and  concrete 
pavement  and  cement  curbs  on  1.24  miles 
of  Road  Improvement  DIst.  No.  78,  In  all- 
14.934  sq.  yd.  concrete,  6550  lln.  ft.  shaping 
roadbed,  together  with  curbing,  etc.  Prob- 
able cost.  112,000. 

RIveralde,  Cal. — Until  June  7,  by  Board 
County  Supervisors  (A.  B.  nichm,  Clk.), 
for  2.((  miles  Beaumont  Morena  grade, 
approximately  15,095  lln.  ft.  shaping  road- 
bed, 2Mt  cu.  yd.  in  pavement,  etc. 

Salma,  Cal,— Until  June  5.  by  O.  E.  Dil- 
lon, City  Clerk,  for  20,997  sq.  yd.  paving 
on  W.  Front  Street,  concrete  6  In.  thick. 
Cost.  $24,335.  Also  for  4  crossing  culverts 
(2M  ft.  long  and  two  SO  ft.  long),  and  8 
manholes.     W.  H.   Shafer,  City  Engineer. 


Sausallto.  Cal.— Until  June  5,  by  Board 
Town  Trustees,  for  macadaniiiing  por- 
tions of  several  streets.  Including  North, 
West  and  other  streets.  W.  Z.  Tiffany, 
Town  Clerk. 

Phoenix,  Arlx.— Until  June  6,  by  V,  G. 
Thompson,  City  Clerk,  for  paving  on  N. 
Central  Avenue,  also  on  W.  Roosevelt 
Street.  Bids  to  be  considered  on  various 
kinds  of  pavements. 

Toronto,  Ont. — See  "Sewerage  and  Sew- 
age  Disposal." 

PRICES   AND    LETTINGS, 
'|^/ndicate«  award  of  contract. 

♦  Massachusetts.  —  Contract  awarded 
Central  Construction  Company.  Boston, 
for  constructing  13,800  ft.  road  in  Mash- 
pee  and  Barnstable  (bids  opened  May  23 
by  Massachusetts  Highway  Commission, 
Boston). 

♦Albany,  N.  Y. — Contract  awarded  by 
Board  of  Contract  and  Supply  for  improv- 
ing portions  of  Lancaster,  West  l.aw- 
rence  and  Wilbur  Streets  to  Michael  DoJ- 
lard,   .Mbaiiy,  at  total  of  $17,395. 

♦  Poughkeepsle,  N.  Y. — Following  are 
four  lowest  bids  opened  May  18  by  E.  W. 
Sylvester.  Superintendent  of  Public 
Works,  for  paving  with  Bessemer  brick 
on  Parker  .\ venue  and  N.  Clinton  Street; 
Schenectady  Construction  Company, 
Schenectady,  $64,229  (awarded  contract); 
Franklin  Contracting  Company,  52  Van- 
derbili  .\venue.  New  York.  N.  Y.,  $64,- 
SS2:  Langan  Construction  Company,  Al- 
bany, $66,610;  .\.  M.  Harper.  Newburgh, 
$75,740. 

Waterloo,  N.  Y. — Lowest  bid  submitted 
to  Board  of  Trustees  for  paving  West 
Main  and  Virginia  Streets  by  McMahon 
&  Farrlngton,  BInghamton,  at  $44,762. 

♦Grantwood,  N,  J. — Following  are 
three  bids  opened  May  8  by  Louis  J. 
Rentier,  Borough  Clerk.  Cllftslde  Park, 
for  surfacing  with  bituminous  and  tar  on 
macadam  foundation  Palisade  Avenue: 
E.  C.  Humphrey.  Hackensack,  $45,932 
(awarded  contract);  Bergen  Contracting 
Company,  ClllTslde,  $49,597,  and  O'Con- 
nell  &  Laivsdell  Construction  Company, 
Hackensack,  $51,063. 

♦Paterson,  N,  J. — Contract  to  pave 
River  Street  with  granite  blocks  (bids 
opened  May  16  by  Board  Public  Works) 
awarded  Louis  A.  Cramer,  99  Ward  Street, 
at  $32,000.     H.  J.   Harder,  City  Engineer. 

♦Washington,  Pa. — Contract  awarded 
by  County  Commissioners  for  Improving 
with  brick  a  portion  of  Washington- 
Bethany  Road  to  John  W.  Hallam,  Wash- 
ington, at  $16,607.     (Bids  opened  May  17.) 

♦Wilson,  N,  C, — Contract  awarded  for 
paving  about  100,000  sq.  yd.  of  streets 
(bids  opened  May  11  by  Mayor  and  Board 
of  Commissioners)  to  R.  G.  Lassiter  & 
Co.,  Oxford. 

♦Louisville,  Ky. — Contract  awarded  by 
Fiscal  Court  for  paving  with  asphalt 
about  4  miles  of  Eighteenth  Street  road 
to  G.  W.  Gosnell,  Louisville,  at  $14,156. 

♦South  Pittsburg,  Tenn. — Following 
are  four  bids  opened  May  12  by  J.  K. 
Moreland,  County  Engineer,  for  con- 
structing macadam  roads  costing  about 
$100,000:  G.  S.  Williams  &  Company, 
Dayton,  Tenn.,  $80,911  (awarded  con- 
tract); Boyd  Williams,  McMinnvllle,  $84,- 
592;  Freeman  &  Robblns,  Knoxville,  $87.- 
000;  Bennett  &  Maloney,  Chattanooga, 
$95,806. 

♦Canton,  Ohio, — Contracts  awarded  by 
County  Commissioners  as  follows  (bids 
opened  May  19):  Canton-Lisbon  Road, 
to  Oaraux  Brothers,  Canton,  at  $39,191, 
and  MasslUon-Akron  Road.  Philip  Dief- 
fenbacher  &  Sons.  Massillon,  at  $65,786. 
W.  C.  Schick,  Clerk  of  Board. 

♦Cincinnati,  Ohio. — City  Board  of  Con- 
trol awarded  the  contract  for  improv- 
ing Pearl  Street  from  Broadway  to  Mar- 
tin Street,  13,500  sq.  yd.  granite,  to 
Evan  E>vans,  1226  Ida  Street,  at  $39,134. 
and  for  Improving  Lincoln  Avenue  from 
Stanton  Avenue  to  Alms  Place,  8225  sq. 
yds.  bltullthlc  pavement,  to  Paul  N. 
Klngsley,  5125  Kenmore  Avenue,  Chicago, 
III.,   at  $17,676. 

♦Fayette,  Ohio. — Contrar-t  awarded 
Minick  Construction  Company,  New 
Castle,  Ind.,  for  paving,  using  Medal 
wire  lug  cut  block  stone  curb.  6-ln.  stone 
concrete  foundation,  at  $18,000.  George 
Champe,  Engineer,  610  The  Nasby,  To- 
ledo. (Bids  opened  May  23  by  C.  D. 
Hause,   Village  (TIerk.) 

MIddletown,  Ohio.  —  Following  bids 
opened  by  <;ity  Council  for  improving 
with  concrete  Linden,  Edgewood  and  Ar- 
lington Avenues  In  Arlington  Square: 
Rigler  Bros.,  Franklin,  $11,617;  Arpp  & 
Simpson  Company,  MIddletown,  $12,876, 
and  Strodtbeck  BroB.,  MIddletown, 
912,322. 

Ohio— Following  are  lowest  bids,  opened 
May  IS  by  Clinton  Cowen,  State  High- 
way Commission,  Columbus,  for  con- 
structing state  aid  roads: 

Athens  tkiunty,  Logan-Athens  Road, 
1.5  miles  with  brick,  Wilson  &  Beckler 
of  tAncaster,   $29,606. 

Auglaize  County,  Kenton-Wapakoneta 
Road,  1  mile,  with  water-bound  mac- 
adam, Lowell  A.  Harvey  of  Lakevlew, 
$9,982. 

Auglaize  County,  Cellna-Kossuth  Road, 
1.01    mile,    with    water-bound    macadam. 


Putnam  &  Sliingledecker  of  Van  W  ert. 
$10,395. 

Columbiana  County,  Salem  -  .\lllance 
Road,  4.12  miles,  with  brick,  Jones  Con- 
struction  Co.    of   Mt.    Vernon,   $81,500. 

Defiance  County,  Hicksville-Deflance 
Road,  3.94  jniles.  with  concrete,  Clemmer- 
Johnson  Co.   of   Hicksvllle.   $53,617. 

Fulton  Countv,  Toledo-Auglaize  Road, 
2.32  miles,  with  water-bound  macadam. 
Jonathan   Nofziger  of  Wauseon,   $20,990. 

Fulton  County,  Wauseon  -  Napoleon 
Hoad,  1.53  miles,  with  macadam.  R.  C. 
Koacli   of    Waterville    (3    bids),    $13,770  to 

'  Guernsey  County,  McConnellsviUe-Cara- 
bridge  Road,  1.08  miles,  grading  and  con- 
structing bridges,  Oliver  G.  Shafer  of 
Caldwell,    $6,394,  ,     ,  /^ 

Guernsev  County,  National  Road,  7.4« 
miles,  with  lignin  liquor  and  oil-surface 
treated  macadam,  W.  H.  Young  of  Colum- 
bus. $105,541.  „      . 

Hancock  County,  Lima-Sandusky  Road. 
Section  1,  6.4S  miles,  with  concrete  and 
brick,  Harnett  &  Christian  of  Rockford 
with  concrete  $94,942.  and  Heystek-Balfer 
Constr.  Co.  of  Kalamazoo,  Micb,  with 
brick  monolithic,  $113,961.  ^      ^ 

Hancock  County,  Lima-Sandusky  Road, 
Sect.  2,  3.48  miles,  with  concrete  or  brick, 
E.  A.  Freshwater  &  Sons  of  Chester,  W. 
Va..  $51,888.  with  concrete,  William  E. 
Dorsey  of  Findlay  with  brick,  $61,687,  and 
with  semt-monoUthic.   $43,182. 

Huron  County.  Barberton-Greenwich 
Road,  1.26  miles,  with  brick,  F.  L.  Rice  & 
Sons  of  Shelby.  $23,175. 

Huron  County,  Bellevue-Norwalk  Road, 
.9  mile,  with  brick  and  concrete,  G.  E. 
Scott  of   Norwalk,    $16,948. 

Knox  County.  Columbus-Wooster  Road, 
.98  mile,  with  brick.  Lee  Griggs  &  An- 
derson   of    Millersburg,    $17,254. 

Lake  County,  Painesville-Warren  Road, 
.71  miles,  with  concrete,  Farrell  Engineer- 
ing &   Constr.    Co.    of   Cleveland,    $14,646. 

Licking  County.  Newark  -  Lancaster 
Road,  2.12  miles,  with  bituminous  mac- 
adam, Vogelmeir  Bros,  of  Newark,  $23,- 
489. 

Madison  County,  Washington-London 
Road,  .81  mile,  with  water-bound  mac- 
adam, Theodore  Vogelsburg  of  London, 
$10,498. 

Muskingum  County.  Zanesville-Dresden 
Road,  1.47  miles,  with  bituminous  mac- 
adam, Adams  Bros,  of  Zanesville,  $18,671. 

Richland  County.  Mansfleld-Mt.  Vernon 
Road.  1.5  miles,  with  bituminous  mac- 
adam, C.  H.  Au  &  Son  of  Mansfield,  $25,- 
848. 

Richland  County,  Belleville-Lexington 
Road,  1.5  miles,  with  bituminous  mac- 
adam, Lee  Griggs  &  Anderson,  Millers- 
burg,  $17,717. 

Ross  County,  Cincinnati  -  Chillicothe 
Road,  1.85  miles,  with  concrete  and  water- 
bound  macadam,  McCoy  &  Keller  of  Jack- 
son,  $17,400, 

Sandusky  County.  Fremont-Bowling 
Green  Road,  6.01  miles,  with  concrete, 
A.  G.  Trlppeer  of  Peru,  Ind.,  $84,758. 

Summit  County.  Akron -Canton  Road, 
2.06  miles,  with  brick,  McGarry  &  Stowe 
of  Akron,   $44,862. 

Trumbull  County,  Chagrin  Falls, 
Greenville  Road,  3.09  miles,  with  treated 
macadam,  Jordan  &  Walters  of  West 
Austlntown.  $29,915. 

Union  County.  Marysvllle-Marion  Road. 
34  miles,  with  brick.  W.  H.  Ringwald  & 
Sons  Co.   of  Chillicothe,   $14,871. 

Washington  County.  Marletta-McCon- 
nellsvllle  Road.  1.09  miles,  with  bitumin- 
ous, macadam  and  brick.  McEIfresh,  Dan- 
ford  &  Glover  of  Caldwell,  macadam  and 
brick,  $24,396.  and  asphalt,  $24,751. 

Wayne  County,  Wooster-Canal  Dover 
Road,  1.98  miles,  of  brick.  McGarry  & 
Stowe,  Akron  (2  bids),  $24,857  and  $28,658. 

Williams  County,  Bryan-West  Unity 
and  Bryan-Wauseon  Road,  4.69  miles, 
with  macadam,  C.  U.  Acker  and  J.  A.  El- 
der of  Bryan,  bituminous  macadam  (tar), 
$48,200  bituminous  macadam  (asphalt), 
$50,900,   water-bound  macadam,   $41,000. 

Williams  County.  Bryan-Edererton  Road, 
6.75  miles,  with  macadam,  Kelly  Constr. 
Co.  of  Bryan  bituminous  macadam  (tar), 
$76,116.  bituminous  macadam  (asphalt), 
$80,674,  and  water-bound  macadam,  $65,- 
614'. 

Wyandot  County.  Foreat-Upper  San- 
dusky Road,  1.02  miles,  with  brick.  Mod- 
ern Constr.  Co.  of  Fremont,  $20,800. 

♦  Brazil,  Ind.— Contrart  .awarded  by 
County  Commissioners  to  Carpenter  Con- 
struction Company,  Terra  Haute,  for 
paving  Kester  Road  in  Brazil  Township 
with  brick  at  $54,400. 

Evanston,  III.— Four  lowest  bids  opened 
May  15  by  I.  C.  Brower,  Commissioner 
Public  Works,  for  paving  Lincoln  and 
Roaslle  Streets.  Dewey,  Ashland,  Jackson 
and  Asbury  Avenues  and  Boomer  Place 
In  all  19,850  sq.  yd.  paving:  M.  Foley 
Company,  Evanston.  $32,516.  Mexican 
pavement;  J.  A.  McGarry  Company,  189 
W.  Madison  Street,  Chicago,  $35,497  Ber- 
mudez:  H.  O.  Goelitz,  Oak  Park,  $36,759 
Trinidad:  Contracting  &  Material  Com- 
oany,  110  S.  La  Salle  Ptrr-t,  Chicago 
$39,199,    Mexican.  v^nicago, 

Four  lowest  bids  opened  same  time  and 
place  as  above  for  paving  Foster  Street 
from  West  Railroad  Avenue  to  Darrow 
Avenue,  5450  sq.  yd.:  M.  Foley  Company, 
Evanston,  $14,285,  Barr  brick:  H.  G  Goe- 
litz. Oak  Park,  915,191,  Albion  brick- 
Contracting  and  Material  Company  110 
.South  LaSalle  Street,  Chicago,  $15  3io 
Purrlngton    brick;    J.    A.    McGarrv    Com- 

iT6';^'76,''L]5^'^"bVlc*'k"'"'°"  ^'■•**'-  ^''•<^^«°' 

Evanston,  III,— Following  are  unit  fig- 
ures of  the  four  lowest  bids,  opened  May 
15  by  I.  C.  Brower,  Commissioner  Public 


Works  for  paving  portion  of  Dodge  and 
Dewey  Avenues,  Greenwood  and  Lake 
Streets,  etc.:  (a)  H.  G.  Goelitz,  Oak 
Park,  $102,551,  using  Albion  shale;  (b) 
M.  Foley  Company,  Evanston,  $104,133, 
Barr  brick;  (c)  Contracting  &  Material 
Company,  10  S.  La  Salle  Street,  Chicago, 
$106,715,  Purlngton  Brick;  (d)  J.  A.  Mc- 
Garry Company,  189  W.  Madison  Street, 
Chicago,    $112,265. 

abed 

29,200  ft.  curb 0.58     0.60     0.68     0.62 

19,978  cu.  yd.  grading.  0.30  0.22  0.45  0.30 
40,000  sq.  yd.  paving..    1.89     1.95     1.90     2.09 

500    ft.    sewer 0.80     0.80     0.75     1.00 

5  manholes 28.00  25.00  30.00  30.00 

90   catch    basins 34.00  32.50  35.00  34.00 

90    catch    basins    ad- 
Justed 3.00     6.00     9.00     7.00 

49  manholes  adjusted  2.00  3.00  4.00  3.00 
27     valve     chambers 

adjusted 2.00    3.00     4.00     3.00 

Illinois. — Following  are  lowest  of  bids 
opened  May  17  by  State  Highway  Com- 
mission, Springfield,  for  state  aid  road 
work:  Franklin  County,  concrete,  Section 
C,  6416  ft.  (engineer's  estimated  cost 
$8,460,  H.  R.  Khal,  Oblong,  $8,252;  Car- 
roll County,  gravel,  Section  B,  8400  ft  , 
cost  $14,236;  Ogle  County,  concrete,  Sec- 
tion C,  4200  ft.,  $17,394,  Gund  Grahm  Co., 
Freeport,  $14,091  and  $17,233  respectively 
Iroquois  County,  bitulithic  macadam. 
Section  C,  12,085  ft.,  and  Section  D,  9600 
ft.,  cost  $19,017  and  $17,692  respectively, 
Andrew  Ward  &  Son,  CThicago  Heights 
$17,383,  and  J.  A.  McGarry  &  Co.,  Chi- 
cago, $15,661  respectively.  Lowest  com- 
bined bid,  M.  H.  Lewis,  Hoppeston,  at 
$34,215.  Will  County,  concrete.  Section 
C.  9600  ft.,  $25,993,  Hanna  &  McDonald, 
Chicago,  $25,195;  Winnebago  County,  con- 
crete. Section  C,  9150  ft.  (estimated  $19,- 
057),  Hubbard  &  Co.,  $15,955;  Peoria 
County,  concrete  and  brick.  Section  C, 
11,274  ft.  (estimate  $32,660),  AJax  Con- 
struction &  Engineering  Co.,  Gary,  Ind.. 
$28,991;  Grundy  County,  concrete  and 
bituminous  macadam.  Section  B,  3100  ft., 
and  Section  C,  bituminous  macadam,  5261 
ft.,  lowest  combined  bid,  Beeth  Nicholson 
&  Gilchrist,  Gardner,   $14,687. 

♦  Marshall,  III,— Contract  for  23,460  sq. 
yd.  vitr.  brick  paving  (bids  opened  May 
22  by  Board  of  Local  Improvement) 
awarded  H.  Pflzenmayer  Construction 
Company,  Terra  Haute,  Ind.,  at  $12,421. 
John  W.   Lewis,    Mayor. 

♦  Peru,  III. — Contract  for  m  miles  of 
brick  paving  awarded  by  city  to  Tiom- 
peter  &  Son  of  Peru  at  953,000. 

♦Princeton,  III. — Contract  awarded  by 
city  to  John  Cherry  of  Jacksonville  for 
laying  several  miles  of  paving  at  $90,000. 

♦Two  Rivers,  Wis. — Contract  for  pav- 
ing certain  streets  with  asphalt  mac- 
adam awarded  Murphy  Constr.  Co.  of 
Manitowoc  at  $9,752. 

♦Duluth,  Minn. — Contracts  for  paving 
with  brick  awarded  by  city  as  follows: 
Grand  Avenue,  to  Olson  &  Johnson.  Du- 
luth, at  $162,662,  and  First  Street,  to 
Rogers  &  McLean,  422  Lyceum  Building, 
at  $63,257. 

St,  Paul,  Minn. — Following  are  bids 
opened  May  15  by  City  Purchasing  Agent 
for  100,000,  more  or  less,  paving  blocks: 
Barber  Asphalt  Company.  7  S.  Dearborn 
Street,  $19.50,  and  Purington  Paving 
Brick  Company,  Galesburg,  111.,  $2)  50, 
sizes  3%  X  4  X  8%. 

♦  LIndsborg,  Kan. — Contract  for  21,000 
lln.  ft.  combined  curb  and  gutter,  etc. 
(bids  opened  May  20)  awarded  Glidden 
&  Hobbs,  Laurence,  Kan.,  at  yi4,753. 
Next  three  bidders:  Erieson  Bros.,  LInds- 
borg, $15,077;  Strubble  &  Mitchell,  Pauls 
Valley,  Okla.,  $15,174;  and  A.  R.  Stlnson, 
Topeka,  Kan.,  $15,883.  H.  A.  Rowland, 
Engineer,    McPherson,    Kan. 

♦  Independence,  Mo. — Contract  awarded 
by  County  (Ilourt  to  Davidson  Brothers, 
Kansas  City,  Mo.,  at  $52,965,  for  con- 
structing 3'/4    miles   of  road. 

♦Kansas  City,  Mo. — Public  Improve- 
ment Committee  of  the  Upper  House  of 
Council  has  voted  in  favor  of  confirming 
contract  awarded  J.  E.  Welch,  Kansas 
City,  to  lay  concrete  pavement  on  Pros- 
pect Avenue,  from  Swope  Parkway  to 
Seventy-third  Street.  Probable  cost. 
$115,000. 

♦Sikeston,  Mo. — Contract  for  paving 
with  asphalt  New  Madrid  Street,  etc. 
(bids  opened  May  15),  awarded  Murray  & 
Williams,  Sikeston,  at  $13,823.  Earl  J. 
Malone,   Jr.,   City  (Jlerk. 

♦Amarillo,  Tex.  —  City  Commission 
awarded  contract  for  15,000  yd.  paving  to 
Bert  Hahn  Construction  Company,  Paris, 
at  $1.94  per  sq.  yd.,  and  55,000  yd.  to 
Western  Paving  Company,  Oklahoma, 
Okla.,  at  $1.61  per  yd. 

♦  Belllngham,  Wash. — Reported  con- 
tract awarded  by  Board  of  Public  Works 
for  paving  with  asphalt  a  portion  of  Ala- 
bama Street  to  J.  Lich,  Bellingham.  at 
$13,929. 

Centralla,  Wash. — See  "Proposed  Work." 

♦Colfax,  Wash,  —  Reported  contract 
awarded  by  County  Commissioners  for 
constructing  with  crushed  rock  surfacing 
Permanent  Highway  No.  9.\  and  9B  to 
Washington  Paving  Co.,  L.  C.  Smith 
Building,    Seattle,    at  $46,633. 

♦Olympia,  Wash. — Reported  contract 
awarded  by  County  Commissioners  for 
constructing  1  mile  of  cncrete  road,  east 
of  Olympia,  connecting  with  Fourth 
Street,  to  Albers  &  Sons,  Chehalls,  at 
$14,500.     W.  H.  Yeager,  County  Engr. 
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-APasco,  Wash.  —  Reported  contract 
awarded  by  County  Commissioners  for 
constructing  4  miles  of  permanent  liigh- 
way  at  Kahlotus  to  W.  H.  Murmade, 
Prosser,   at   $17,000. 

^Seattle,  Wash. — Contract  awarded  by 
County  Commissioners  for  grading  8 
miles  of  road  between  Franklin  and  Black 
Diamond,  to  Sloan  Bros.,  Pacific  Block, 
at  $49,423. 

-A^Spokane,  Wash. — Reported  contract 
awarded  by  City  Council  for  paving  Grand 
Boulevard  with  Spokane  bituminous  No. 
2,  to  Standard  Asphalt  Paving  Co.,  Spo- 
kane, at  $31,046. 

I^Spokane,  Wash. — Contracts  awarded 
by  County  Commissioners  for  paving  with 
5-in.  bituminous,  3-in.  base  and  2-in. 
wearing  surface  3  miles  of  Apple  Way 
to  Spokane  Bitu-Mass  Paving  Co.,  Spo- 
kane, at  $26,151,  and  for  redressing  pres- 
ent 3-in.  macadam  pavement  on  Mead 
Road  to  Standard  Asphalt  Paving  Co., 
Spokane,  at  $12,916. 

^k-Tacoma,  Wash. — Reported  contract 
awarded  by  County  Commissioners  for 
paving  with  2-in.  Warrenite  on  5-in. 
crushed  rock  base.  Helmold-Bowman 
Road  to  Warren  Bros.,  Tacoma,  at  $10,- 
217. 

^Wlnlock,  Wash. — Reported  contract 
awarded  by  City  Council  for  paving  two 
districts  to  W.  P.  Meismer,  Transporta- 
tion Building,  Seattle,  at  a  total  of 
$21,100. 

Monmouth,  Ore. — Lowest  bid  submitted 
to  City  Council  for  constructing  concrete 
pavement  was  from  Dennis  Construction 
Co.,  Portland  Ore.,  at  $9,102. 

^Portland,  Ore. — Following  bids  opened 
by  County  Commissioners  for  surfacing 
with  asphaltic  concrete  Fairview-Greshan 
Road:  Montague-O'Reilly,        Portland, 


HYDRAULIC  CONSTRUC- 
TION    AND     RIVER 
IMPROVEMENTS 


PROPOSED  WORK. 

Breakwater — Boston,  Mass. — A  bill  has 
been  signed  by  Governor  providing  for 
construction  of  breakwater  at  Gun  Rock 
Cove.  Address  Secretary  State  Board 
Harbor    Commissioners. 

Dam — Sharon,  Pa. — Chester  &  Fleming, 
Pittsburgh,  engaged  to  prepare  plans  for 
the  dam  which  the  Sharpsville  Improve- 
ment Association  will  construct  on 
•Shenango   River. 

Hydro  Electric  Plant — Spartanburg, 
S.  0. — Interborough  Power  Company  will 
build  a  $300,000  hydro-electric  plant  on 
Tyger  River  16  miles  south  of  Spartans- 
burg  to  develop  4000  hp.  for  lighting  and 
power  transmission. 

Bradentown,  Fla. — Gamble  Creek  Spe- 
cial Drain  District  bonds  for  $130,000  will 
he  sold  June  17  by  Board  County  Com- 
missioners  (Robt.   H.   Roesch,   Clk.). 

Seawall — Lemon  City,  Fla. — Biscayne 
Ftont  Realty  Co.  plans  spending  $250,000 
for  improving  Bay  Front  land  to  include 
seawall,  sewers,  water  supply,  sidewalks 
and  road  construction. 


Hyroelectric  Plant — Heber  Springs,  Ark. 
— Arkansas  Hydro-Electric  Development 
Co.  incorporated  with  $50,000  capital  to 
construct  a  hydroelectric  plant  to  gener- 
ate electricity  for  transmission  to  Little 
Rock,  Memphis,  etc. 

Fill — Seattle,  Wash. — The  Park  Commis- 
sioners, Central  Bldg.,  considering  filling 
of  Union  Bay  Shore  lands  and  construct- 
ing a  3000-ft.  bulkhead  to  reclaim  30 
acres  of  land. 

Irrigation — Grandvlew,  Ore. — By  Suttle 
Lake  Irrigation  District,  Grandvlew,  will 
sell  June  6  $600,000  bonds.  George  S. 
Young,  Project  Engineer,  Suttle  Lake 
Irrigatton  District,  First  Natl.  Bank  Build- 
ing, Bend,  Ore. 

Irrigation — Medford,  Ore.  —  Citizens 
voted  in  favor  of  Ashland-Talent  Dis- 
trict which  comprises  about  15,000  acres. 
().  A.  Manning,  Director  of  Irrigation  Dis- 
trict. 


Drainage — Esthervllle,  Iowa. — Reported 
desired  until  June  6,  by  Charles  A.  Root. 
County  Auditor,  for  drainage  work  in 
Drainage  District  No.  94,  and  Drainage 
District  Nos.  96  and  98.  C.  P.  Smith, 
County  Engr. 

Drainage — Benson,  Minn.  —  Reported 
desired  until  July  1,  for  constructing  48 
miles  drainage  ditch  and  250  miles  6  to 
30-in.  tile.     F.  B.  Gardner,  Engr. 

Ditches — Morris,  Minn. — Until  June  16, 
by  C.  R.  Wollthan,  County  Auditor,  for 
constructing  County  Ditch  No.  23,  main 
ditch  12,800  ft.  6  to  24  In.  tile,  1600  ft. 
open  ditch;  Branch  No.  1,  4700  ft.  10  and 
14  In.  tile;  Branch  No.  2,  9581  ft.  7  to 
14  in.  tile;  Branch  No.  3,  2200  ft.  6  to 
10  in.  tile.  Estimated  cost  $17,778.  Sep- 
arate bids  for  County  Ditch  No.  24,  6559 
ft.  8,  10,  14  and  18  in.  tile.  Estimated 
cost  $4,202.  C.  R.  Wollthan,  County  Au- 
ditor. 


Levee — Perry,  Kan. — Reported  desired 
until  June  5,  by  John  Shotall,  Treas.  Elm 
Creek  Drainage  Dist.,  for  constructing 
levees. 


Flood  Prevention  Work — Cucamonga, 
Gal. — Reported  $80,000  bonds  for  flood  pre- 
vention work  has  l>een  authorized  by  vot- 
ers.    Address  City  Clerk.  ...,.,         ^        ^   ,             ..,     ..        ,    » 

Irrigation — Grandvlew,      Wash.  —  Later 

Irrigation,   Fresno,  Cal. — Five  irrigation  offlcial  reports  state  bids  desired  by  Dept. 

districts   taking  water  from  Kings  River  Interior,      U.      S.      Reclamation      Service, 

have   agreed    to   organize   to   construct   a  Washington,    D.    C.     (A.    P.    Davis,    Ch. 

reservoir  and  dams  in  Pine  Flats  region  Engr.),     until    June    16,     furnishing    and 

near  head  waters  of  Kings  River,  Fresno  erecting   power   and    pumping    equipment 

County,  to  conserve  flood  waters.     Prob-  for  Grandvlew  Irrigation   Dist.,   involving 

able   cost  $6,000,000.     W.   F.   Chandler,   of  pumps,    hydraulic    turbines,    head    gates, 

Fresno,   may  be  able  to  give  further  In-  etc.,  as  per  Spec.  No.  338. 

formation.  _ 

Dyke — Oretown,  Ore. — Until  noon,  June 

Water       Power       Development— Mobile          L'''"'^?*l?";~S?''»^'""i  Cal.— A.   L.   Con-  15,    by    Little    Nestucca    Drainage    Dist., 

Ala-W    D    Owens    Atmo?rrs   reported     "r*^'.,  °t  ^1?»  ?'"^.  ^""^   others   have   ap-  Tillamook  County  (L.  J.  Redberg.  Secy.), 

inteVeste'd    in    OTsaniziUioA    of   a   comnanv     '''■ed.to     State    Water     Commission     for  for    construction    of    dike    in    connection 

fSr   the   nurposl   of   deveronlne   wat^r   Sn     "^Tn'ssion   to   appropriate   130  sec.   ft.   of  with  proposed  reclamation   project.  Plans 

Perdido  mver    near  Mobile                                l^'^^^l^    °J   ^"^    ^^"'^    '^''^"^    '"    Tehama  on   file  in  office  of  J.   C.   Holden,   County 

teraido  Kiver,  near  Mobile.                               County   for   use   of   an    Irrigation   pro.iect  Clerk,    Tillamook. 

Drainage— Burtvllle,  La.— Citizens  voted  which  it  is  proposed  constructing,  to  in- 
$20,000  bonds  for  constructing  drainage  ^i"°f  a  concrete  arched  masonry  dam 
system.  It  is  proposed  to  dredge  out  old  }'^'i  ".  high,  400  ft.  at  top  and  60  ft.  at 
Bayou    for   drainage    estimated    at    65.000     "ottom;    a    reservoir    to    impound    30,000 


•  on  ,77.      Ooknr.     Wnhor       Pnrfianrl       «<<ft  SSO  Kayou     lOr     urainage     estimateo     ai     OO.UUU       •—--"".,      "■     .oosiiYun       lu      iiiiijuuiiu      ou,wuu 

WJrh  ^^''^^"tV.^^'H  ^&'^%'i^hl^.^&     to  70.000_cu,  yd.     G.  W._Sitman,  President    =>cre  ft.,   work  proposed   to  cost   $400,000. 


PRICES  AND   LETTINGS. 

iflndtcatea  award  of  contract. 


Warren  Bros.,  Portland,  $30,193  (awarded 
contract).  John  B,  Coffee,  County  Clerk, 
■^ontract  awarded  by  City  Council  for 
paving  Broadway  from  Larrabee  Street 
to  Union  Avenue  to  Oregon  Independ- 
ent Paving  Co.,  Portland,  at  $45,000. 
Philip  Dater.  City  Engr.;  A.  L.  Barbur. 
City    Auditor. 

^Bakersfield,  Cal. — Following  are  four 
lowest  bids  opened  recently  by  Board  of 
Supervisors  for  grading,  paving,  etc.,  on 
11.12  miles  of  Wasco  Lost  Hills  Road  Di- 
vision 3,  Seection  1,  involving  approxi- 
matly  46,504  ft.  shaping  roadbed,  78,692 
sq.  ft.  concrete  pavement,  with  bitumin- 
ous wearing  surface,  etc.:  W.  C.  Price  & 
Co.,  San  Francisco,  $64,764  (awarded  con- 
tract); Coast  Construction  Co.,  Los  An- 
geles, $65,031;  W.  A.  Dontanville,  Pasa- 
dena, $65,492,  and  Marin  Rock  Co.,  $66,345. 

4rOakdale,  Cal. — Contract  for  grading 
and  constructing  asphalt  and  concrete 
pavement  on  F  Street  awarded  Raisch 
Improvement  Company,  San  Francisco,  at 
$10,625. 

-^^Rlverslde,  Cal. — Contract  awarded  by 
Board  of  Supervisors  to  C.  L.  Hyde  Con- 
struction Company,  333  Spreckles  Build- 
ing, San  Diego,  for  grading  and  concrete 
paving  on  2.75  miles  of  Route  12,  extend- 
ing from  San  Diego  County  line,  involv- 
ing approximately  3000  cu.  yd.  excav., 
14,165  lin.  ft.  shaping  roadbed,  2800  cu. 
yd.  B  concrete  in  pavement,  etc.,  at 
$11,016.  Other  bidder,  Isbeli  Construction 
Company,   at  $11,110. 

-Aldaho  Falls,  Idaho. — Reported  con- 
tract awarded  by  City  Council  for  con- 
structing 5  miles  of  concrete  sidewalks  to 
Charles  H.  Helmer,  Idaho  Falls,  at  13.6 
cts.  per  sq.  ft.  and  55  cts.  per  cu.  yd.  for 
excavation  and  fill,   total  $23,611. 

*Orofino,  Idaho.  —  Reported  contract 
awarded  by  City  Council  for  paving  with 
concrete  4  blocks  on  Johnson  Avenue  to 
C.  M.  Payne,  Spokane,  Wash.,  at  $10,907. 


♦Hydro  Electric  Plant — Rumford,  Me. — 

Bayou   Paul  Drainage   District,   Burtvllle.        nr,i„,«.     di„       u          /.   .      t,       .,         ..  Contract  awarded  H.  P.  Cummings  Con- 

<5„n=?l^?5  r~/ A    ®T^*'?,*;  ^  '^^,'-"T?°'"'?  .,  °'  struction  Company,  Ware,  Mass.,  for  con- 
Canal   Improvement— New   Iberia,   La.—    ,^"^7^,"^,%^ -l^.,  ^-  ?' u*"'  *^',"''>  7°,^?'',.'°  structing  hydroelectric  plant  for  Rumford 
Plans   prepared   for  navigable   panal  con-     lonstruct  25  miles  of  channels  and  ditches  Falls  Power  Company 
necting    Bayou    Teche    and    Grand    Lake     1".  yi^m'ty   of   Brownlands,    for   Drainage 

are  being  considered  by  City  and  Parish     'J'^t.  No.  2.     Work  will  consist  chiefly  of  *State    Canal    Work — Albany,    N.    Y.— 

Commissioners:     estimated     cost.     Route     widening  and   deepening  channel   of   San  Contract  awarded  H.   S.   Kerbaugh,   Inc., 

No.  1,  exclusive  of  locks  and  piling,  $156,-      'acinto  River,  cost  about  $92,015.     Reuben  Buffalo,    for   excavation   and   construction 

---    -           --      -    -- —     -      Q.    Brown,    530    California    Building,    Los  work  on  state  canal,  at  $630,000. 

Angeles,   Supt.   of  Construction.  g^^^^     ^anal     Work-Albany.     N.     Y.- 

Hydroelectric     Plant — Orllla,      Ont.  —  A  Lowest    bid    opened    May    23    by   W.    W. 

by-law  will  be  voted  on  shortly  to  spend  Wotherspoon,   State   Superintendent  Pub- 

$100,000    In   re-equipping   present    electric  lie  Works,  Albany,  for  constructing  bridge 

plant  and  system  for  hydro  power.  across  Hudson  Canal,  at  Northumberland 

submitted  by  Holler  &  Shepard,  Fort  Ed- 

BIDS    DESIRED  ward.  New  York,  at  $76,486,  and  for  bridge 

at     Freemans,      near      Schenectady,      bv 

Drainage,     Concord,     N.     H. — Reported  Foundation  Company,  233  Broadway,  New 

desired    until    June    5,    for   drainage    im-  York,  at  $87,390. 
provement,  6  miles  dredge  ditches,  104,000 
cu.   yd. 


000:  Route  No.  2,  $162,000.    Address  Clerk 
Parish  Jury. 

Seawall — Blloxl,  Miss. — Board  of  Mayor 
and  Aldermen  considering  constructing  a 
seawall. 

Dam — Dayton,  Ohio. — The  repair  of  the 
Steel  Dam  at  a  cost  of  $20,000  is  under 
consideration.     Address  City  Manager. 

Dam — Stevens  Point,  Wis. — Wisconsin 
River  Pulp  &  Paper  (Company  will  con- 
struct a  concrete  dam  2500  ft.  long  and 
IS  ft.  high  to  cost  $75,000. 

Drainage — Boone,  Iowa. — Contract  soon 
(o  be  let  for  constructing  Drainage  Dis- 
Irict  No.  136,  estimated  to  cost  $15,600. 
T.   R.   Curry,   County  Auditor,   Boone. 


Wharf  Addition — Fort  Constitution,  N. 
H. — Until  June  10,  for  constructing  addi- 
tion to  wharf.  A.  G.  Fouch,  Second  Lieu- 
tenant C.   A.  C. 


Drainage — Madrid,  Iowa. — Plans  com- 
pleted for  the  improvement  to  Drainage 
District   No.    112,   estimated  to   cost 


Drainage — Slater,  Iowa. — Plans  com- 
pleted for  the  Boone  Story  counties  joint 
drainage  district  No.  7,  estimated  to  cost 
$31,300.  H.  A.  Chambers,  Drainage  En- 
gineer, 408  Boone  National  Bank  Build- 
ing,  Boone.     Address  County  Auditor. 


Pier  Improvement — Philadelphia,  Pa. — 
Edwin  H.  Vare,  Betz  Building,  submitted 
lowest  bid  for  furnishing  and  placing 
filling  of  the  Moyamenslng  group  of  mu- 
nicipal piers  now  under  construction  at 
40c.  per  cu.  yd.,  about  150,000  cu.  yd.; 
George  Dobbin  &  Co.  submitted  lowest 
bid  for  rebuilding  observation  tower  on 
Race  Street  pier,  at  $7,980. 


-A-Dock— Canton  (P.  O.  Baltimore),  Md.— 


Dredging- Wareham,  Mass.— Until  June 
7.  by  Board  Harbor  and  Land  Commis- 
sioners  (Wm.   S.   McNeary.   Chmn.),   State 

„„„      ^    „    „        .    „  .     .       House,  Boston,  for  dredging  a  channel  in         ,.  .  _.  — — ,, 

000.     J.  R.  Curry,  County  Auditor,  Boone.     Wareham    River   at   Wareham,    requiring    Contract  awarded  Sanford  &  Brooks,  Bal- 

the  removal  of  about  135,000  cu.  yd.  timore,  for  constructing  a  reinforced  con- 

crete dock  77  ft.  wide  and  600  ft.  long  with 
Pier — New  London,  Conn. — Reported  de-  wharf  on  side  carried  back  400  ft.,  dock 
sired  until  June  8  by  Rivers,  Harbors  &  and  pier  for  Canton  Company.  Cleveland 
Terminals  Commission  of  Connecticut  for  Dock  Engineering  Company,  Cleveland, 
pier  shed  at  New  London  requiring  600  Ohio,  Engineers. 
Ions   of  steel.  j.i  „,  ,>  _..      .  ^     ^ 

*Levee  —  Davenport,  Iowa. — Contract 
for  material  to  be  used  in  building  levee 
between  Harrison  and  Perry  Streets 
awarded  by  Levee  Commission  as  follows: 
To  Builders'  Sand  &  Gravel  Company  of 
Davenport,  4800  cu.  yd.  riprap  at  $6,700; 
3250  cu.  yd.  crushed  stone,  $2,925;  3600 
bbl.  Portland  cement,  $5,200;  75,000  cu. 
yd.  sand  fill,  $26,250  and  300  yd.  crushed 
rock,    $3.45,    to    Purington    Paving    Brick 


BemldJI,  Minn.— All  bids  opened  May  19,         Dredging— Baltimore,     Md. — Until    June 
by   Coiinty  Auditor,    for   constructing  Ju-     30,   by  U.    S.    Engineer.   Office,    Baltimore, 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED  WORK. 

Lakewood,  Ohio.  —  Garbage  disposal 
bonds  for  $25,000  will  be  sold  June  12,  by 
city.     B.  M.  Cooke,  Director  of  Finance. 

Fargo,  N.  D. — Construction  of  garbage 
incinerator  being  considered  by  City  Com- 
mission. 

Santa  Ana,  Tex. — City  contemplates 
constructing  incinerator  or  garbage  dis- 
posal plant.     Lewis  M.  Robertson,  Mayor. 


dicial  Ditch  No.  25  rejected.  New  bids 
to  be  asked.  Engineer's  estimate  $406,- 
770.  J.  L.  George,  may  be  able  to  give  in- 
formation. 

Dam— St.  Cloud,  Minn.— The  Public 
Service  Company  (A,  G.  Whitney,  Presi- 
dent) will  construct  the  Sauk  Rapids  dam 
and  construct  a  plant.  A  new  steam  tur- 
bine and  boilers  will  be  installed  in  the 
steam  plant  at  the  dam.  a  new  400-hp. 
hydro-electric  unit  placed  In  one  of  wa- 
ter-power plants. 

Drainage— St.  Paul,  Minn.— E.  V.  WII- 
lard.  Old  Capitol  Bldg.,  St.  Paul,  is  en- 
gineer for  the  Big  Stone  Lake  reservoir 
improvement.  The  plan  is  to  build  a 
dike  one  mile  long  and  a  spillway  to  di- 
vert the  Whetstone  River  so  that  Big 
.Stone  Lake  may  serve  as  a  reservoir  to 
control   the   water   in    section   involved. 

Dam — Pactola,  S.  D. — Dakota  Power 
Co.,  of  Rapid  City,  considering  plans  for 
,-1  power  dam  on  Rapid  Creek  at  Pactola, 
■  •ost  about  $1,000,000.  Flood  waters  of 
creek  will  be  u.sed  to  produce  5000  hp. 
for  electric  current  and  to  irrigate  40,000 
acres  of  land. 


for  dredging  in  Elk  and  Little  Elk  Rivers, 
Md.,  advertised  in  Engineering  Record. 

Drainage — Monroe,  Ga. — Until  June  6 
by  Board  Drainage  Commissioners  (J.  A. 
Prickly,   Clk.)    for   drainage   improvement 

on   Alcova   Drainage   Dist..    to   consist   of  ...  „    

approximately  6H  miles  of  dredge  ditches  Company  of  Galesburg,  III.,  430,000  beveled 

on    Alcova   River,    about   297.340    cu.    yd.;  Paving  brick  at  $7,142. 

Beaver  Dam  Lateral  about  5  miles  long.  Irrigation — Fort  Laramie,  Wyo. — Lowest 

93,459  cu.  yd.;  Bay  Creek  Lateral,  5  miles  bid  opened  May  22  bv  U.   S.  Reclamation 

long,  87,553  cu.  yd.;  Maple  Creek  Lateral,  Service,    Fort    Laramie,    for    constructing 


76   stations,    21,758   cu.    yd.,    etc. 

Drainage — New  Orleans,  La. — Until 
June  18  by  Water  Board,  Room  503  City 
Hall  Annex,  for  riveted  steel  pipe  for 
drainage  system   (Contract  78-D). 

Levee — VIcksburg,  Miss. — Until  June  10, 
by  Third  Mississippi  River  District,  P.  O. 

'^^'^^^SU     Vicksburg,     for     constructing     Cormick  Bldg.,   Chicago,  TlT.V  at  "lY%  "eta. 
about    243    cu.    yd.    new    levee,    advertised     ner  vd  ,  <»i  ^171   ^<.=>. 

in  Engineering  Record 


tunnels  and  concrete  canal  lining  on  Fort 
Laramie  Canal,  North  Platte  project,  sub- 
mitted by  Mac.^rthur  Bros.  Co.,  11  Pine 
St.,  New  York  City,  $242,032. 

-A-Levees  —  Stamps,  Ark.  —  Contract 
awarded  by  Long  Prairie  Levee  Dist.  for 
constructing  4  miles  10  to  13  ft.  levee  to 
R.    H.    and    G.    A.    McWilliams,    1111    Mc- 


Guernsey;     cost     about     $250,000.       C.     A. 
Guernsey   of   Guernsey   interested. 

Drainage— Helena,  Ark. — The  Circuit 
Court  at  Helena  has  been  petitioned  to  es- 
tablish a  drainage  district  between  White 
and  Mississippi  River  comprising  about 
125,000  acres.  Construction  of  a  levee  30 
miles  long  to  keep  White  River  in  its 
channel  will  be  necessary.  About  10,000,- 
Mav  ?>;  h^  Tnhr,  K-orov,  V^u,;"^T„ri'"";r"  "'"'  '^"-  yJ-  material  will  be  used.  Total 
dianoil  n^B-arL^»^i^^  ;.£F.  '^If^'fjv,'"'^  <'°«t  "'  improvement  $2,000,000.  Elliott  & 
WflT  40fl^%nnt^h  «fr»»V"^Mnn'^n^"''^^  Harman  Engineering  Co.  of  Peoria,  111.. 
TTiornks  Vis?ount  86^  ■Fil™°°*'<i.«rf''  *"^  C-  "^  Galley  of  Wynne  recommended 
tKftnnn  V'»<^°""t.  888  Flora  Street,  as  consulting  and  resident  engineers  re- 
*"'^'"""-  spectively. 


Ditch — WInamac,  Ind. — Until  June  16,  by 
C.    E.    Paul,    Construction    Commissioner, 
WInamac,    for  constructing  A.    M.   Leach 
ditch  and  three  branches,  main  ditch  42,- 
288  ft.  long,  12  ft.  slope  1  to  1,  maximum 
Hydro  Electric  Plant — Guernsey,  Wyo. —    depth  15  feet,  suitable  for  floating  dredge 
A  dam  and  hydro  electric  plant   is  to  be     or  dry  land  machine.  Branch  Nos.  1,  2  and 
constructed      over      Platte      River      near     3  respectively;  length  12,800  ft.,   16.839  cu. 


BIDS    DESIRED. 

Orange,  N.  J. — Reported  desired  until 
June  6,  for  collection  and  disposal  of 
garbage.     Address   City  Commission. 

PRICES  AND   LETTINGS. 

itlndicatea  award  of  contract. 
Elizabeth,   N.  J.— Following  bids  opened 


yd.:  8900  ft.  long,  8924  cu.  vd.:  length  12,- 
816  ft.,  23.689  cu.  yd.  Separate  bids  June 
17  for  Hill  Ditch,  38,870  ft.  long,  contain- 
ing 39,729  cu.  yd.  earth  and  4534  cu.  yd. 
solid  rock  moved. 

Breakwater — Chicago,  III. — Until  June 
10,  by  U.  S.  Engineers,  508  Federal  Build- 
ing, Chicago,  for  repairing  superstructure 
on  Exterior  breakwater  at  Chicago  Har- 
bor, III. 

Drainage — Algona,  Iowa. — Reported  de- 
sired until  June  6  by  E.  H.  Beardsley, 
County  Auditor,  for  constructing  sub- 
drain  No.  5  in  Drainage  District  No.  3. 


per  yd. 

Jetty  Works — Port  Aransas,  Tex. — Fol- 
lowing are  two  bids  opened  May  15  by 
U.  S.  Engineer,  Galveston,  for  Jetty  work 
at  Port  Aransas:  Charles  Clarke  &  Com- 
pany, Galveston,  $19,825;  David  M.  Pic- 
ton  &  Company,   Port  Aransas,   $20,680. 

*FIII  — Seattle,  Wash.  —  Contract  for 
constructing  hydraulic  fill  on  Duwamish 
Waterway,  Bond  Road  No.  11,  awarded 
by  Commissioners  to  Holt  &  Jeffrey, 
Transportation  Bldg..  at  $25,128.  A.  P. 
Denton,    County   Engineer. 

Weir — Sacramento,  Cal.  —  Lowest  bid 
opened  May  23  by  Frank  C.  Miller,  City 
Engineer,  for  constructing  weir,  also 
bridges,  submitted  by  Telcher  &  Ambrose, 
Sacramento,  at  $336,640. 

•Crllr  Work,  Etc. — Toronto,  Ont. — Con- 
tract for  crib  work  and  concrete  wall 
awarded  by  Harbor  Commissioners  to  R. 
R.  Wedell  &  Company,  Spadlna  Avenue. 
and  the  Dredging  &  Dock  Company,  307 
Logan    Avenue. 
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ELECTRIC  RAILWAYS 


RAILROADS 


PROPOSED  WORK. 

SprinaAvM.  Mass.— 8m  "Privat*  Bulld- 
insB." 

ChMtar,  Pa. — Charter  granted  to  Ches- 
ter *  Edd>-stone  St.  Ry.  Co.  to  construct 
a  rallwaj-  2  1/3  miles  lone  In  Delaware 
County.  Qipital  SICOOO.  van  Horn  Ely 
of  Haverford.  Pres. 

CwmbaHand.  Md.  —  The  Cumberland 
Bccoic  Ry.  Co.  will  extend  line  1  mile 
oa   Or«an    Street    Road. 

Altxandrta.  Ua. — Work  will  soon  begin 
bgr  AlezandHa  Municipal  Ry.  Co.  on  con- 
strartion  of  an  extension  to  connect  all 
depots    in    city. 

Covington,  Ky. — The  Cincinnati.  New- 
port *  Covtn«ton  Ry.  Co.  contemplates 
— fcit.y  several  extensions  in  Newport 
and    surroondlnc    oountr>'. 

Gary.  Ind.— Plans  being  considered  by 
Gary  ft  Interurban  R.  R.  Co.  for  rehabili- 
tation of  lines  to  Gary  and  construction 
of  a  line  on  Buchanan  Street.  Gary:  cost, 
about  $3M.00«. 

Harrisburg.  III.— The  Southern  Illinois 
Ry.  *  Power  Co.  will  extend  line  to 
Marion.  Herrln  and  Benton,  also  con- 
struct a  loop  from  Benton  to  Herrln  Tla 
Daqnoin. 

0«a  MolnM.  la.— The  Des  Moines  City 
Ry.  Co.  will  rehabilitate  S  miles  of  track 
in  business  district. 

San  Frandseo.  Cal. — Reported  Bd.  of 
Supervisors  passed  a  bill  directing  plans 
and  speciflcatlons  be  prepared  for  con- 
■traetton  of  municipal  railway  through 
Twin  PeakM  Tunnel:  estimated  coat,  $275,- 
•M.  Address  Secretary  Bd.  of  Public 
Worts. 

Poeatello,  Idaho.— Plans  being  prepared 
for  construction  of  an  electric  railway 
from  Pointello  to  Idaho  Kails  via  Black- 
foot,  about  »  miles.  Charles  E.  Harris 
of  United  States  Land  OfBce  may  be  able 
to   give    further    information. 

PRICES  AND  LETTINGS. 
*/ad<cate«  atoonl  of  contract. 

New  York.  N.  Y. — Following  are  unof- 
Odal  totals  of  four  lowest  bids  opened 
May  2S  by  Public  Service  Commission 
for  First  Wstrlct.  IJO  Broadway,  for  con- 
stmcttng  Section  I  of  the  Fotirteenth 
Street  subway,  extending  from  Irving 
Place  to  Avenue  B  in  Borough  of  Man- 
hattan: Degnon  Contracting  Company.  30 
E.  Fortv-second  Street.  »l.972.00«:  Mac- 
Arthur  Brothers  Company,  and  Ma*?"  * 
Hanger.  Inc..  120  Broadway.  »1.SM.OOO: 
Oscar  Daniels  Company.  Woolworth  Bulld- 
Inc.  »J.1»«,M«:  J.  F.  Cogan  Company.  280 
Broadway.  $2.207.000. 

FoDowing  are  unofficial  totals  of  the 
fow  lowest  Uds  opened  May  25  by  Public 
Service  Commission  for  First  District.  120 
Broadway,  for  station  Anish  on  Lexington 
Arenue  subway  from  Forty-third  to  106th 
Street,  John  B.  Roberts.  3  West  Twenty- 
ninth  Street.  tZM.OOO:  Thomas  Dwyer. 
21«th  Street  and  Broadway.  I2M.000;  Em- 
eraon  Building  Company.  lOJ  Park  Ave- 
aae,  t2M.S12.  and  Daniel  Roggs,  SI  Cham- 
ber Btrceu  t»S.t24. 

^Contract  awarded  by  Interborough 
Rapid  Transit  Company  to  Snare  &  Triest 
Company,  Woolworth  BIdg.,  for  connect- 
ing Second  ATenue  elevated  line  in  Man- 
hattan with  new  elevated  lines  in  Queens 
to   Astoria   and   Corona,   at   $55,760. 

-^Clartcsburg,  W.  Vs. — Contract  awarded 
by  Monongahela  Valley  Traction  Co.  of 
Falrmount  to  Keely  Bros,  of  Clarksburg 
for  construction  of  an  extension  of  line 
along  Limestone  Creek:  cost  about  IIS.OOO. 

-AMurshysbero,  111.— Contract  awarded 
by  Rapid  Transit  Co.  for  construction  of 
railway  from  East  St.  Louis  to  Mt.  Ver- 
non Tla  Chester  and  a  spur  from  Steele- 
vtne  to  Hurphysboro  to  William  Martin 
of  St-  I>oals.  Mo.  D.  P.  Roberts.  East 
St.    iMVlB.    m.    Is    Interested. 


PROPOSED  WORK. 

vestal,  N.  Y.— J.  H.  De  Kr«es.  Warren, 
l-a..  is  Interested  in  the  building  of  a 
narrow -gage  raUroad  from  \  estal.  N  Y.. 
to  Silver  Lake.  Pa.,  a  distance  of  11 
miles,  for  the  Rogers  Lumber  <^ompan>. 

Pittsburgh,  Pa.— The  Pittslmrgh  &  Lake 
Krie  K  R.  Co.  contemplates  making  Im- 
provements to  Its  system,  to  Include  con- 
.structlon  of  additional  tracks  on  inain 
line,  extend  branches  and  erect  depots. 

Man,  W.  Vs.— Chesapeake  &  Ohio  R. 
R.  (F.  I.  Cabell.  Ch.  Engr.,  Richmond. 
Va.)  wlU  construct  a  10-mile  extension 
from  Man.  Logan  County,  to  Gilbert. 
Mingo  County. 

Wheeling,  W.  Va.— The  Wheeling  and 
l-iistern  R.  R.  Co.  of  Wheeling  received 
a  charter  to  construct  a  railroad  from 
WheeUng  to  MajorvlUe,  In  Marshall  Coun- 
ty.    Capital  $800,000, 

Wheeling,  W.  Va.— The  Wheeling  & 
Eastern  Hy.  Co.  plans  constructing  a  rail- 
road from  McCanns  Ferry,  Pa.,  on  Mo- 
nongehela  River  to  WheeUng  and  a  branch 
line  to  MillsDoro.  Pa.:  estimated  cost  of 
construction    $5,000,000. 

Bemldll,  Minn.— Reported  Jens  J.  Op- 
sahl.  of  Bemldjl,  Is  Interested  in  the  rail- 
road which  it  Is  proposed  constructing  in 
Bemidjl  and  adjacent  counties. 

Wllllston,  N.  D. — Reported  Great  North- 
em  R.  R.  (A.  H.  Hogeland,  Ch.  Engr  St. 
Paul.  Minn)  will  construct  a  railroad 
through  northwestern  section  of  Wil- 
liams County. 

Baker,  Mont.— The  Beaver  Valley  Rail- 
ro.-id  Co.  tiled  with  Secretary  of  State  at 
Helena  articles  of  incorporation  for  con- 
struction of  a  railroad  from  Baker  to 
Ekalaka.  distance  15  miles.  Capital.  $100,- 
000.  Incorporators:  W.  M.  Peck.  George 
A.  Baker  and  A.   H.  Webster  of  Ekalaka. 

Great  Falls.  Mont.— Reported  Great 
Northern  Ry.  Company  (A.  H.  Hogeland. 
Ch.  Engr..  St.  Paul.  Minn.)  will  construct 
an  8-mile  extension  to  Choteau  Bynum 
branch  In  Teton  County. 

North  Yakima,  Wash.— Plans  being  pre- 
pared for  a  railroad  to  be  constructed 
from  North  Yakima  through  Yakima  and 
Klickitat  Counties.  Address  3.  S.  Bullis 
of  North  Yakima  Short  Line. 

Spokane,  Wash.— A.  Worth  Belden. 
Spokane:  Charles  McKlnnie,  Kellogg, 
Idaho,  and  R.  D.  Miller,  care  Exchange 
Natl.  Bank  of  Spokane,  will  construct  a 
continuation  of  the  Big  Blackloot  branch 
of  the  Chicago,  Milwaukee  &  St.  Paul  Ry. 
into  Canada  and  tap  coal  fields.  Fifty 
miles  of  road  will  be  built  from  McGilvray 
on  Canadian  Pacific  R.R.  through  Flat- 
head Valley  of  British  Columbia  to  boun- 
dary line  between  U.   S.  and  Canada. 

Medford,  Ore. — Citizens  voted  a  sub- 
sidy of  $300,000  toward  construction  of  a 
standard-gage  railroad  Into  Blue  Ledge 
Minln<;  Dlst.  Address  Elmer  T.  Fosa. 
Recorder. 

Prlnevllle,  Ore.— Reported  City  Council 
has  authorized  .sale  of  $100,000  bonds 
June  6  for  constructlnR  municipal  rail- 
road to  connect  Oregon-Washington  trunk 
line, 

Roseburg,  Ore, — Construction  of  a  rail- 
road from  Roseburg  to  Rock  Creek,  Into 
timber  belt  about  24  miles  distant  con- 
templated. Bonds  amounting  to  $300^000 
voted  for  same.  P..  L.  Whipple.  City  Re- 
corder. 

Ogden,  Utah. — Promontory  Development 
&  Transportation  Co.,  Incorporated  with 
a  capital  of  $100,000  for  construction  of 
a  narrow-gage  railway  about  SVj  miles 
in  length  from  Promontory  Point,  Utah, 
to  zinc  and  lead  mines  on  west  side  of 
Promontory  Mountain.  H.  M.  Rowe, 
Pres..  614  Eccles   Bldg. 
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^New  York,  N.  V.- Following  are  four  lowest  bids  opened  May  22  by  Public 
Service  Commission.  120  Broadway,  for  constructing  Section  No  5  of  Route  8,  a  part 
of  the  Fourteenth  Street  iCastem  Rapid  Transit  Railroad:  (a)  MacArthur  Bros.  Co., 
11  Pine  Street.  $1.3a«.»50  (awarded  contract);  (b)  J.  F.  Cogan  Co.,  Woolworth  Build- 
ing. tl.264.2M:  (c»  Rodgera  *  Haggerty.  Inc..  Hudson  River  and  la2d  Street,  $1,386,- 
lil*:  (d)  The  Degnon  Contracting  CS>.,  36  East  Forty-second  Street,  $1.433, i45 
Item  '*>         <o)  ic)         (a) 

1        17«.«0«  cu.  yd.  earth  excav,  above  m.  h.  w $2.85      $3.30      $3.30      $3.25 

ZA        •.*•*  cu.     yd.    earth    excav.    above    and    below 

lA         ••"'•"^.   S.   »..   «wef» 2.50         3,00         3.00        3.26 

4  2.J20  lln.  ft.  <a>  underpinning  buildings 22.00      16.00        1,00        1.00 

4E         2.040  lln.  ft.  maintaining,  protecting  and  secur- 

Ing   buildings 22.00         5.00         1.00         1.00 

6  2«.70<»  cu.  yd.  concrete  masonry ..         8.90        8.00      10.20        9.00 

7  I,nO  cu.  yd.  protective  concrete  maaonry 8,00        8  00      10.20    ■    9.00 

g  20  cu.  yd.  mbble  stone  masonry 5,50        4.00        6.00        8.00 

•A  20  CO.  yd.  dry  rubble  masonry 5.00        3.00        3.50        7,00 

•  30  CO.  yd.  brick  masonry...: 12.00      15.00      15.00      16,00 

10  «S  cu.    yd.    hollow   terra  cotta   brick   or   tile 

maaonry   18.00      15.00      15.00      20.00 

It  100  bbl.  grout  of  Portland  cement 2.60        2.00        3.00        3.50 

IJ  10«  lln.  ft.  timber  piles 0.60        0.25        0.50        0.50 

It  2  M  ft.  timber  foundations 60.00       40.00      60.00      50,00 

14  26  cu.  yd.  broken  stone  or  gravel 2.00        2.00        3.00        3,00 

15  f.MO  sq.  yd,   <a>  waterproofing.  1  ply 0.38        0.40        0.30        0.50 

100  sq.  yd.   (b)  waterproofing,  2  ply 0.64        0.45        0.60        1.00 

1*,400  sq.  yd.   fc)  waterproofing.  3  ply 0.97        1.00        0.95        1,25 

100  sq.  yd.  (d>  waterproofing,  4  ply 1,28         1,05        1.25        1.75 

1*0  sq.  yd.  (e)  waterproofing,  5  ply 1.60        1.10        1.60        2.26 

M  sq.  yd.   (t)  waterprooflng,  «  ply 1.92        1.25        2.06        2.75 

100  aq.  yd.    (I)  waterproofing,  dry  ply 0.26        0.40        0.25        0.40 

1«  1.000  cu.  yd.  brick  laid  In  asphalt  mastic 19.60      16.00      25.00      26.00 
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100 
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127 
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sn  Hn    ft    (a)  12-in    vltr.  drain  pipe 0?5 

60     "•  ft      b     lO-ln:  vltr.  drain  pipe O.So 

50    in    ft    (c)     8-ln.  vltr.  drain  p  pe 0.55 

In     n    ft    (d)     6-in    vltr.  drain  pipe 0.40 

S    i":  ft:   (e)'     4-  ":  vHr.  drain  pipe •  0.30 

50  lln,  ft,   (g)     6-n.  c- .  dram  p  pe l.OU 

50  lln    ft.   (h)     4-in.  c.-i.  dram  P  pe U.(U 

inn  in    ft     (i)   10-in.  c.-i.  dram  pipe..........  2.30 

'so  li";    ft.    (i)    3-in.    c-i.    pipes    and    fittings  ^  ^^ 

125  lin%';''Wi-ln.'c.-V.'pVpes' and    fittings  ^^^ 

7,350  lin^T^'^cV  -eJin.-  -i.'-V. '  pVpes '  'and    flUlngs  ^  ^^ 

600    m^t{!^ (d) '  S-in. ■  c. :i.'  pipes'  and   fittings  ^^^ 

100  lln** TVd)'  galviniied  w.-i'.'  pipes  and  'fit- 

tings    (heavy)..; gfo 

137.300  lin,  ft.  tunnel  ducts j,^-  ^ 

1,070  ton  riveted  steel.  ,,..•••••■  • „„„„ 

1  810  ton  steel  beams  and  shapes 82.00 

160  ton  steel  rods  and  bars.  ■  ■  ■  ■  •  ■  ■  • »J-™ 

1  \Z  S^lJ^aro-i^l/u^n-isrg'sTor-sewers::  l^o! 

Jl'o  t.  T'^t^'teZ'Sei  oak-  handraii: ! ! ! ! !  o:35 

5,490  sq.  ft.  steel  gratmg J'^ 

lifo  II-  yd. Ta)'lidfwalk  •resVoVed.-  inci:  curb: : :  i:80 

10790  la    yd    (e)  roadway  restored,  asphalt   . . . .  2,70 

6440  Iq:  ?d    (f)  roadway  restored,  granite  block  2.00 

150  lin.  ft.  (1)  new  bluestone  curb ...    1.15 

100    in    ft.  (k)  new  8-in.  granite  curb ....... .  1.70 

•>Q^n  Irl    ft     ra)   ^-in.  w.-i.  electric  conduits...  0.15 

■250     "■  n      b     n4-"n.  w.-i.  electric  conduits..  0  30 

ion  lin    ft     (c)  2-in.  w.-I.  electric  conduits....  0.40 

4,850  li";  ft    (d)  tin:  w,-i.  electric  conduits. . . .  0.20 

500  c.-i.  outlet  boxes,  each i-^» 

10  c.-i.   pull  boxes,  each y:::''^^ 

275  lin.    ft.    (a)    6-ln.    c.-l.    pipe    and    fittings 

(extra    heavy) •, , i '  ■«;;;„',;.; 

200  lin.    ft.     (b)    3-ln.    c.-i.    pipe    and    fittings 

(extra   heavy)..... '■"" 

4,460  lln.  ft.  12-in,  vltr.  p  pe  sewer 2.00 

680  lin.  ft.  15-ln.  vitr.  pipe  sewer 3.15 

1,290  lln.  ft.  18-in.  vltr.  pipe  sewer fib 

100  lin.  ft.  24-in.  vitr.  pipe  sewer 4.00 

2  ton  c.-i.  pipe  sewer,  straight ^u.uw 

1  ton  c.-i.  pipe  sewer,  special. ■  SO. 00 

160  lin.  ft.   3  ft.  6  in.  X  2  ft.   4  in.   egg-shaped 

sewer  3.<o 

3,050  lin.  ft.  electric  overhead  trolley... 5.00 

100  lin.  ft,     6-in.  c.-i.  water  pipe  in  place 0.80 

100  lin,  ft.     8-in.  c.-i.  water  pipe  m  place 1.^0 

100  lin.  ft.  12-in.  c.-i.  water  pipe  in  place l.BO 

100  lin.  ft.  16-in.  e.-i.  water  pipe  in  place i.OO 

100  lin,  ft.  20-in.  c.-i.  water  pipe  in  place 2.40 

300  lin.  ft,  24-in.  c.-i.  water  pipe  in  place 3.60 

1,300  lin.  ft.  30-ln.  c.-i.  water  pipe  in  place i-iu 

50  service    connections    for    water    pipe    re- 
stored,   each    • '^"U 

100  lln.  ft.     3-in.  c.-i.  gas  pipe  in  place o.b« 

100  lin.  ft,     4-in.  c.-i.  gas  pipe  in  place u.'o 

100  lin.  ft.     6-ln.  c.-i.  gas  pipe  in  place U.SO 

too  lin.  ft.    8-in.  c.-i.  gas  pipe  in  place l-UU 

100  lin.  ft.  16-in.  c.-i.  gas  pipe  in  place -00 

100  lin.  ft.  20-in.  c.-i.  gas  pipe  in  place ^.50 

100  lin.  ft.  24-in.  c.-i.  gas  pipe  In  place g.'5 

100  lin.  ft.  36-in,  c.-i.  gas  pipe  in  place &.50 

2,900  lln.  ft.   (a)     6-in.  w.-i.  hy-passing  gas  pipes  ^.10 

1,200  lin.  ft.   (d)  12-in.  w.-i.  by-passing  gas  pipes  3.B0 

3,700  lin.  ft.   (h)     4-in.  w.-i.  by-passing  gas  pipes  1.65 
600  lin.   ft.    (a)   12-in.  w.-i.  by-passing  pipe  on 

trestle    '*-^*^ 

300  lin.  ft.   (b)"i6-in.  w:-i.' by-passing  pipe  on 

trestle    ,i .  00 

850  lin.  ft.    (c)"26-in.w:-i'.' by-passing  pipe  on 

trestle    ^.00 

200  lin.  ft.   (d)  "24-in.  W:-!.  by-passing  pipe  on 

trestle   12.00 

350  lin.   ft.    (f)     6-in.  w.-i.   by-passing  pipe  on 

trestle    J- jj 

250  lin.  ft.  (h)  trestle 3.50 

350  lin.  ft.  (1)  cat.  trestle  for  pipes  over  16  in.  5,00 
1,100  lin.    ft.    (j)    cat.    trestle    for    pipes    16    in. 

and   under j-25 

50  gas  service   connections   restored,    each...  1°'2? 

90  ton  new  c.-i.  hub  and  spigot  pipe,  straight  ^x    J? 

30  ton  new  c.-i.  hub  and  spigot  pipe,  special.  ^"•™ 

1,000  duct  ft.  electrical  duets  and  conduits 0-45 

100  lin.    ft.    (c)    314-in.    pipe,    elec.    ducts   and 

conduits    0.60 

10  service    connections    for    elec.     ducts    re- 
stored,   each 16.00 

1.000  duct   ft.    wooden    elec.    ducts    of   whatever 

kind    0.60 

100  duct  ft.  fiber  electric  ducts  and  conduits..  0.60 
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New  York,  N.  Y,— Following  are  unofficial  totals  of  the  four  lowest  bids  opened 
May  23  by  Public  Service  Commission  for  First  District,  120  Broadway,  New  YorK, 
for  constructing  part  of  Eastern  Parkway  Rapid  Transit  Railroad.  Route  31,  a  two- 
track  elevated  railroad  In  Borough  of  Brooklyn,  extending  from  President  street  10 
New  Lots  Avenue,  along  East  Ninety-eighth  Street  and  Livonia  Avenue:  (a)  Dennis 
R.  Conners,  64  W.  Eighty-eighth  Street,  $1,376,122:  (b)  Kaufman  &  Garcey.  $l.38b,- 
365:  (c)  Oscar  Daniels  Co.,  Woolworth  Building,  $1,408,462;  (d)  Rodgers  &  Hagerty, 
Inc.,  Hudson  River  and  152d  Street,  $1,412,369.  ,  ,  ,  .  ,.> 
'tern  (a)  (b)           (c)        (d) 

IB     21,000  cu.  yd.  column  excavation $1.90  $1.(0  $2.20       $1.«0 

«     •     8,000  cu.   yd.   concrete   masonry 6.50  7.50         ..00        ivu 

9                10  cu.  vd.  brick 15.00  15.00  10.00       15.00 

9D            60  cu.  yd.  removal  of  old  masonry 10.00  20.00        8.00      10.00 

12  2,000  lln.  ft.   timber  piles 0.40  0.30         0.10        0.50 

13  2  M  ft.  timber  foundations 60.00  80.00  oO.OO      60.00 

17              400  lln.  ft.  (e)  4-in.  vitrified  pipe 0.30  0.50         0.10        O.ZB 

19  15,100  ton  riveted  steel 80.50  80.50  81.50      82.00 

20  600  ton  steel  beams  and  shapes 79.00  80.50  81.50      82.00 

21  5  ton  steel  rods  and  bars 84.00  100,00  aO.OO     100.00 

25                45  ton  miscellaneous  Iron   castings 70.00  50.00  40.00       60.00 

30          4.600  sq.  yd.  (h)  street  surface  restored 1.50  2.50        1.00        2.50 

1,800  lln.  ft.  (o)  old  curb  restored 0.25  0.50        0.30        0.25 

7.'          3,900  lln.  ft.  sing.  tr.   (c)  electric  (overhead  trol-  ,„         .  _.        -  „, 

ley)    R.R 0.70  1,50        O.iO        1.26 

79  100  lin.  ft.     6-in.  water  pipe 0.60  1.00        0.50        0.05 

80  100  lln.  ft.     8-in    water  pipe 0.70  1,00         0.50         0.06 

82  100  lln.  ft.  12-!       water  pipe 0.80  1.00         0.50         0.06 

83  100  lin.  ft.  16-ln.  water  pipe 0.90  1.00         0.50         0.05 

85              100  lln.  ft.  24-in.  water  pipe 1.20  1.00         0.50        0.05 

88A            46  service  connections  for  water  pipes,  each . .  20.00  10.00        8.00        l.oo 

90  100  lln.   ft.     4-ln.  gas  pipe..      .. 0.40  1.00         O.oO        0.05 

91  100  lin.   ft.     6-ln.   gas  pipe 0.50  1.00         0.50         0.80 

94             100  lln.  ft.  12-ln.   gas  pipe 0.60  1.00        0.50        O.Oo 

98              100  lln,   ft.   30-ln.  gas  pipe 2.00  1.00         0.50         0.06 

99D            45  service  connections  for  gas  pipes,  each 10.00  10.00  10.00        1.00 

100  2  ton  new  c.-l.  hub  and  spigot  straight  pipe.  80.00  40.00      40.00      3».00 

101  6  ton  new  c.-l.  hub  and  spigot  special  pipe. ..  100.00  60.00      50,00      80.00 

127              326  dct.  ft.  electric  ducts..    .;.,..    , 0.16  1.00         0.10         0.75 

127A          100  lln.  ft.  (b)  3-ln.  w.-i.  pipe 0.50  1.00        0.10        1.00 

136                 6  electric  ground  connections,   each 30.00  .50.00      80.00      50.00 
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PRICES  AND  LETTINGS. 
itlfdicatea  award  of  contract. 

♦  Hagerstown,  Md.— Contract  tor  con- 
structing 4.5  miles  of  single  track  line 
from  Hagerstown  to  Security  awarded  by 
Baltimore  &  Ohio  R.  R.  Co.  to  H.  S.  Ker- 
baugh.  Inc.,  of  Buffalo,  N.  T.,  at  about 
»100.000. 

■^Contract  awarded  Maons,  Hanger  & 
Company,  Lexington,  Ky.,  for  double- 
tracking  Western  Maryland  Railway  from 
Clear  Spring  to  Big  Pool  and  Clayborne, 
Johnson  Company  contract  for  double- 
tracking  road  from  Hagerstown  to  Se- 
curity. 

^Security,  Md.  —  Contract  reported 
awarded  by  Baltimore  &  Ohio  R.  R.  to  H. 
S.  Kerbaugh,  Inc.,  6  Church  St.,  New 
York.  N.  Y.,  for  constructing  4%  miles  of 
single  track  line  from  Hagerstown  to 
Security  Cement  &  Lime  Company's  plant. 
Approximate  cost  JIOO.OOO. 

New  Orleans,  La. — Louisville  &  Nash- 
ville R.  U.  Company  (W.  H.  Courtenay, 
Ch.  Engr.,  Tx>ui.sville,  Ky.).  will  make 
terminal   improvements  costing  $300,000. 

MIddleton,  Tenn.  —  Reported  New 
Orleans,  Mobile  &  Chicago  R.  R.  (E.  D. 
Hogan,  Gen,  Supt.,  Laurel,  Miss.),  will 
be  extended  from  MIddleton  to  Jackson, 
a  distance  of  40  miles,  at  a  cost  of 
$1,225,000. 

-^Great  Falls,  Mont. — Reported  contract 
awarded  by  Great  Northern  R.  R.  to 
Grant  Smith  &  Company,  Henry  Build- 
ing, Seattle,  Wash.,  for  grading  8  miles 
of  roadbed  on  the  Choteau  Bynum  branch 
In  Montana,  to  cost  about  $90,000. 

-^Helena,  Mont.— Reported  Great  North- 
ern R.  K.  (A.  H.  Hoageland,  Ch.  Engr.. 
St.  Paul.  Minn.)  will  construct  25  mile.s 
of  new  Rochford  cut-off  this  year  west- 
erly from  Lambert  in  Richland  County. 

LOS  Angeles,  Cal. — Reported  San  Pedro. 
Los  Angeles  &  Salt  Lake  Railway  Com- 
pany (A.  Maguire,  Ch.  Engr.,  Los  Ange- 
les), will  install  a  direct  current  impulse 
automatic  block  signal  system  on  280 
miles  of  its  line;   probable  cost,   $400,000. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED  WORK. 

Bennington,  Vt. — Plans  prepared  for 
Henry  W^  Putman  Memorial  Hospital,  to 
be  two-stories,  188  x  100  ft.,  and  of  brick 
construction;  about  $140,000  available. 

Cambridge,  Mass. — See  "Sewerage  and 
Sewage   Disposal." 

Lunenburg,  Mass. — A  committee  of 
three  has  been  appointed  with  School 
Committee  to  act  in  investigating  the 
need   of  additional  school   facilities. 

Providence,  R.  I. — Committee  on  Public 
Baths  reported  considering  erecting  two 
bath  houses,  to  cost  $85,000. 

Thompsonvllle,  Conn, — All  bids  opened 
recently  for  erecting  grade  school  on 
Enfield  Street  rejected  as  being  in  excess 
of   $27,500   appropriation. 

We«tport,  Conn,  —  The  Town  Board 
having-  plans  prepared  for  two  schools  to 
cost  $33,000  each. 

Bath,  N.  Y. — All  bids  opened  recently 
for  erectinr  the  school  rejected  by  Board 
of  Education,  as  they  exceeded  the  ap- 
propriation, which  is  $30,000.  Otis  Dock- 
Btader,   Elmira,  Architect. 

BInghamton,  N.  Y. — Bd.  of  Supervisors 
considering  several  sites  for  county  tuber- 
culosis hospital  to  be  erected  at  cost  of 
$70,000.  E.  F.  Ronan,  Chmn.  of  Com- 
mittee. 

Bd.  of  Education  considering:  rebuild- 
ing following  buildings:  Jarvis  Street 
School,  on  site  near  Mygatt  Street;  on 
site  near  Glenwood  Avenue,  the  Oak 
Street  School;  on  new  site,  the  Clinton 
Street  School;  appropriation  available  for 
3  structures  is  $425,000. 

Common  Council  considering  a  bond 
Issue  of  $116,000  for  improvements  to 
schools  as  follows;  Addition  to  Fairview 
School,  cost  t31,000;  addition  to  Rossville 
School.  $50,000;  addition  to  Bevier  Street 
School.  $34,000.  S.  O.  Lacey,  Phelps 
Building,  Architect;  Archibald  Howard, 
Security  Mutual  Building,  Chmn.  Build- 
ing Committee. 

Illon,  N.  Y. — Citizens,  May  in,  voted  to 
issue  $48,000  bonds  for  erecting  addition 
to  North  Side  School.  Address  Board  of 
Education. 

Brldgeton,  N.  J. — Board  of  Education 
considering  erecting  high  school;  cost 
$125,000. 

Hlghtstown,  N.  J. — John  J.  Jackson. 
1328  Broadway,  New  York,  is  architect 
for  the  4-story  brick  dormitory  and 
school  building  to  he  erected  at  Peddle 
Institute  at  a  cost  of  $80,000. 

West  Orange,  N.  J.— Board  of  Educa- 
tion contemplates  erecting  fireproof  school 
at  Eagle  Rock  Avenue  and  Valley  Way. 
to    cost    $58,800. 


Chester,  Pa. — Board  of  Education  en- 
gaged Clyde  S.  Adams,  1233  Arch  Street, 
Philadelphia,  to  prepare  plans  for  high 
school  and  additions  to  2  primary  schools 
to  cost  a  total  of  $500,000. 

Enola,  Pa. — Citizens  voted  $40,000  bonds 
for  erecting  12-room  school.  Address  Bd. 
of    Education. 

Harrlsburg,  Pa. — Board  of  Education 
planning  to  erect  high  school,  to  cost 
$1,000,000. 

LItltz,  Pa. — High  School  bonds  amount- 
ing to  $95,000  sold  by  School  Board. 

Nesquehoning,  Pa. — Plans  being  pre- 
pared by  Clyde  S.  Adams.  1233  Arch 
Street,  Philadelphia,  for  a  2-storv  high 
school,  brick  and  stone,  154  x  82  ft. 

Norrlstown,  Pa. — Preliminary  plans  be- 
ing prepared  by  Edward  T.  Boggs.  136 
South  Fourth  Street,  Philadelphia,  for 
Charity  Hospital  administration  building. 
$300,000  available  for  buildings. 

Paterson,  N.  J. — School  Board  author- 
ized to  issue  $75,000  bonds  to  erect  addi- 
tion to  Botany  School  No.  7  and  $125,000 
bonds  to  erect  addition  to  Clifton  High 
School. 

Philadelphia,  Pa. — Plans  being  prepared 
by  Board  of  Education  for  3-story  stone 
school  to  be  erected  for  the  Northeast 
High  School  and  contain  26  classrooms. 
J.  Horace  Cook,  Architect,  City  Hall. 

Pittsburgh,  Pa. — Erection  of  a  nurses' 
home  for  St.  Margaret  Memorial  Hos- 
pital   contemplated;    cost    $25,000. 

Russell,  Pa. — Erection  of  two-story, 
eight-room  brick  school,  to  cost  approx- 
imately $25,000.  contemplated.  Addres."* 
Clerk  School  Board. 

Sewlckley,  Pa.— H.  D.  Gilchrist,  Prick 
Building,  Pittsburgh,  selected  to  prepare 
plans  for  borough  library;  cost  $50,000. 
Address  Borough  Clerk. 

Simpson,  Pa.— -Guy  W.  Osterhout,  Con- 
nell  Building,  Scranton,  engaged  by  Board 
of  School  Directors  to  prepare  plans  for 
two-story,  brick  high  school  to  be  erected 
here  for  Fell  Township;  cost  not  to  ex- 
ceed $40,000. 

Williamsburg,  Va. — Board  of  'Visitors 
of  William  and  Mary  College  have  de- 
cided to  erect  a  dormitory  to  consist  of 
four  units;  cost  complete  $60,000. 

Clarksburg,  W.  Va.— E.  F.  Stevens,  9 
Park  Street.  Boston.  Mass.,  is  architect 
for  the  hospital  which  Mason  Hospital 
Co.  will  erect. 

Huntington,  W,  Va. — Contract  will  prob- 
iliiy  soon  be  let  for  erecting  schools  to 
cost    about    $50,000    each.      Bond    issue    of 

Leesburg,  Ga. — Court  house  bonds  for 
$50,000,  road  improvements  bonds  for 
$25,000  and  bridge  bonds  for  $5,000  will  be 
sold  June  6  by  Clerk  Board  County  Com- 
missioners. 

Shreveport,  La. — School  bonds  for  $150,- 
000  sold.     Address  Clerk  of  School  Board. 

Vinton,  La.— Citizens  voted  $30,000 
bonds  to  erect  a  brick  school.  Address 
Clerk  of  School  Board. 

Ansonia,  Ohio.— School  bonds  for  $35,000 
will  be  sold  June  10,  by  J.  C.  Poling,  Clk. 
Board  Education. 

Cambridge,  Ohio. — .School  Improvement 
bonds  for  $35,000  will  be  sold  June  6  by 
County  Commissioners  (James  R.  Jones, 
Treas.). 

Canton,  Ohio.— School  bonds  amount- 
ing to  $168,000  sold.  Address  Clerk  School 
Board. 

Chllllcothe,  Ohio. — Plans  completed  for 
the  memorial  building  to  be  erected  for 
Ross  County,  at  a  cost  of  $75,000.  Ad- 
dress County  Clerk. 

Cincinnati,  Ohio. — Tietig  ,fe  Lee,  901 
Fourth  Natl.  Bank  Building,  preparing 
plans  for  the  brick  Harriet  Beecher 
Stowe  School  to  be  erected  by  Board  of 
Education  on  West  Fifth  Street,  and  In- 
clude 25  rooms,  gymnasium,  manual 
training  and  domestic  science  depart- 
ments; cost  $250,000.  Samuel  Hannaford 
&  Sons.  Sixth  and  Vine  .Streets,  prepar- 
ing plans  for  a  brick  Hoffman  School  to 
he  erected  on  Bloody  Run  Boulevard  by 
the  Board  of  Education,  to  contain  17 
rooms,  gymnasium,  manual  training  and 
domestic  science  departments,  and  cost 
about  $175,000.  Contracts  for  both 
schools  will   he  let  in  about  a  month. 

Bausmith  &  Drainie,  901  Gerke  Build- 
ing, commissioned  by  Board  of  Educa- 
tion to  prepare  plans  for  an  addition  to 
the  McKinley  School,  on  Eastern  Ave- 
nue, and  A.  Lincoln  Fechhelmer.  1531 
TTnion  TniKt  Building,  plans  for  an  ad- 
dition to  Whittier  School,  Woodlawn 
.\venue. 

Galllpolis,  Ohio. — Titizens  voted  $80,000 
bonds  to  erect  new  high  school  and 
repair  and  enlarge  pre.sent  schools.  Ad- 
dress Board  of   Education, 

Perrysburg,  Ohio.  —  School  bonds 
amounting  to  $41,000  sold  May  20  by 
Board  of  Education  proceeds  to  be  used 
to  erect  addition  to  high  school. 

Wellsville,  Ohio.— Citizens  voted  $95.- 
000  bonds  to  erect  new  high  school.  Ad- 
dress Board  of  Education. 

Weston,  Ohio. — Contract  will  be  let 
about  June  25  by  J.  M.  Cook,  Clerk  Vil- 
lage School  Board,  for  erecting  a  brick 
and  concrete  2-story  and  basement  school 
to  cost  $45,000. 


Zanesvllle,  Ohio. — Ways  and  Means 
Committee  of  Council  reported  in  favor 
of  erecting  new  market  house  to  cost 
approximately  $60,000. 

Huntington,  Ind, — Hospital  bonds  for 
$40,000  will  be  sold  June  28  by  Huntington 
County.  Ovid  E.  Aviston,  County  Au- 
ditor. 

Perrysvllle,  Ind. — Erection  of  a  high 
school  in  Highland  Township,  at  Perrys- 
vllle, costing  $30,000  is  under  considera- 
tion.    Address  Clerk  Board  Education. 

South  Bend,  Ind. — Contract  will  soon 
be  let  for  erecting  Sample  Street  School; 
cost  $100,000.  E.  B.  Rupel,  821  South 
Michigan    Street,    member   School   Board. 

Mendon,  III. — Board  of  Education,  June 
28,  will  sell  $30,000  bonds  for  school  im- 
provements.    D.  H.  Myers,  President. 

Berlin,  Wis. — Reported  city  will  rebuild 
high  school  recently  destroyed  by  fire. 
Address  Clerk  Board  Education. 

La  Crosse,  Wis. — Erection  of  an  ar- 
mory for  Company  M  and  La  Crosse 
Hospital  Corps,  units  of  Wisconsin  Na- 
tional Guard,  contemplated;  cost  about 
$70,000. 

Legrand,  Iowa. — Citizens  voted  $28,000 
school  bonds.  Address  Clerk  School 
Board. 

Pa'rnell,  Iowa. — Citizens  voted  $35,000 
bonds  for  schools.     Address  School  Board. 

West  Bend,  Iowa. — Citizens  voted  $32,500 
bonds  for  erecting  school.  Address  Clerk 
Board  Education. 

Albert  Lea,  Minn. — Hoffman  &  Com- 
pany of  Rochester  engaged  to  prepare 
plans  and  speclflcations  for  eight-room 
school,  to  cost  about  $40,000.  Addres.s 
School   Board. 

Duluth,  Minn. — Directors  of  St.  Luke's 
Hospital  (Dr.  A.  W.  Ryan,  Pres.)  consid- 
ering erecting  an  east  wing;  cost  $125,000. 

Fergus  Falls,  Minn. — Citizens  voted 
S25.000  bonds  tor  erecting  school.  .Ad- 
dress Clerk   Board   Education. 

HIbbing,  Minn. — Holstead  &  Sullivan, 
Palladio  Building,  Duluth,  engaged  to 
prepare  plans  for  addition  to  library;  cost 
J55,000.  Samuel  Scott,  Chmn.  Library 
Board. 

Plans  being  prepared  by  J.  J.  Wangen- 
stein,  Torrey  Building,  Duluth,  for  a 
court  house;  cost  $90,000.  Address  Countv 
Clerk. 

Minneapolis,  Minn. — Bd.  of  Education 
plans  erecting  an  addition  to  Horace 
Mann  School,  Thirty-fourth  Street  and 
Chicago   Avenue;    cost   $50,000. 

Nicollet,  Minn.- Citizens  voted  $40,000 
bonds  for  erecting  schools.  Address  Clerk 
Board   Education. 

Proctor,  Minn. —  Plans  completed  and 
contract  soon  to  be  let  for  erecting  high 
school  at  cost  of  $50,000.  Address  Bd.  of 
Education. 

Staples,  Minn. — Citizens  voted  $65,000 
bonds  for  erection  of  fireproof  high 
school;  cost  $90,000.  Address  Secy.  Bd. 
Education. 

Thief  River  Falls,  Minn. — Sanatorium 
Commission  of  Pennington.  Marshall  and 
Roseau  Coimties  selected  site  north  of 
city  for  a  sanatorium  to  cost  $40,000.  .Ad- 
dress Secy.   Sanatorium  Commission. 

Virginia,  Minn. — Plans  of  Carl  Nystrom 
of  Duluth  approved  bv  School  Board  for 
Technical  High  School;   cost  $338,000. 

Hazen,  N.  D. — Reported  school  costing 
$35,000  is  to  be  erected.  Address  Clerk 
Board  Education. 

Clear  Lake,  S.  D. — Election  will  soon 
be  held  to  vote  $75,000  bonds  for  erecting 
court   house.      Address   County   Clerk. 

Laredo,  Tex. — C.  H.  Page  &  Brother, 
Austin  National  Bank  Building.  Austin, 
engaged  by  School  Trustees  to  prepare 
plans  for  three  schools;   total  cost  about 

$90,000. 

Seattle,  Wash. — Contract  about  to  be  let 
for  two-story  brick  and  concrete  addition 
to  Madrona  Grade  School;  cost  about 
$75,000.  Reuben  W.  Jones,  Secretary 
.School  Board.  Edgar  Blair,  Architect, 
1426   Jackson    Street. 

Riverside,  Cal. — Election  will  probably 
he  held  to  vote  $40,000  bonds  for  erecting 
one  or  two  schools.  Address  Bd.  of  Edu- 
cation. 

VIsalia,  Cal. — Citizens  voted  $105,000 
bonds  for  erecting  three  schools.  Address 
Clerk   School   Board. 

Rossland,  B.  C. ^School  Board  contem- 
plates erecting  a  $50,000  school.  J.  A. 
McLeod,   Secretary. 


BIDS    DESIRED. 

East  Cambridge,  Mass. — Until  June  10, 
by  County  Commissioners,  Cambridge,  for 
furnishing  material,  additions,  repairs, 
heating,  etc.,  to  a  group  of  county  build- 
ings at  East  Cambridge. 

Ithaca,  N.  Y.— Until  June  15.  by  E.  L. 
Williams,  Comptroller  Cornell  University, 
Ithaca,  for  erecting  sheep  barn,  together 
with  heating,  underground  conduit,  etc., 
for  New  York  State  College  of  Agri- 
culture. Cornell  University.  Lew.  F. 
Pilcer,    State   Architect,    Capitol,    Albany. 


Waterloo,  N.  Y.— Until  June  20,  by  Jas. 
A.  Wetmore,  Acting  Superv.  Archt.  Treas. 
Dept.,  Washington,  D,  C,  for  erecting 
complete  U.  S.   post  office  at  Waterloo. 

New    Brunswick,   N.   J Until  June   12, 

for  erecting  a  two-story  and  cellar  brick 
and  terra  cotta  Jail  for  city.  A.  J.  Geb- 
hardt.  Chairman,  County  Building  Com- 
mittee. W.  H.  Boylan.  Architect,  Na- 
tional Bank  Building,  New  Brunswick. 
Also  same  time  and  place  for  steel  cells. 

Dayton, "Ohlc— Until  June  20,  by  Mont- 
gomery County  Agricultural  Board  (I.  L. 
Holderman,  Secy.)  for  erecting  an  educa- 
"??.  "*"•  public  comfort  station,  and 
addition  to  secretary's  office,  etc.,  on 
Montgomery  Fair  Grounds,  at  Dayton 
Gus.   A.   Niehus,  Archt.,   26  Callahan  Blk. 

Erie,  Pa.— Until  June  27,  by  Board  Di- 
rectors School  District  for  erecting  the 
Erie  Academy  High  School,  advertised  in 
Engmeenng  Record.  W.  J.  Flynn,  Busi- 
ness Manager:  William  B.  Ittner,  Archt., 
St.   Louis,   Mo. 

r,  l-ew'stown,  Pa.— Until  June  5,  by 
§°M^'?  Education  (H.  H.  Laub,  Chmn. 
Building  Committee),  for  erecting  a  high 
.school.  Separate  bids  for  heating,  ven- 
tilating,   plumbing,    etc, 

fennsy'vanla.- Until  June  13,  by  Sam- 
uel R  Rambo,  Superintendent  of  Public 
Grounds  and  Buildings,  Harrlsburg,  for 
reconstructing  laundry  building  and 
power  house  and  equipment  destroyed  by 
the  recent  fire  at  State  Institution  for 
.  *Ii'®„  Minded  of  Western  Pennsylvania 
at   Polk. 

Pottstown,  Pa.— Until  June  26,  by  Jas. 
A.  Wetmore,  Acting  Superv.  Archt. 
Treas.  Dept.,  Washington,  D.  C,  for 
erecting  U.  S.  post  office  at  Pottstown. 

Quincy,  Pa.— Until  June  24,  by  Geo.  B. 
Beatty  Secy.,  S.  B.  Bell  Phone  915-6,  for 
?,- "f..'"""  "*^  '"8h  and  grade  school.  J. 
VV.    Woltz,   Waynesboro,    Archt. 

Gulfport,  Miss.— Reported  desired  until 
June  7,  by  Chancery  Clerk,  for  erecting 
county  courthouse.  Probable  cost  $100  - 
000  N.  W  Oyerstreet,  1  Majestic  Theater 
Building    Jackson,  Architect. 

Ansonia,  Ohio.- Until  June  22,  bv  Web- 
er, Werner  &  Adklns,  Archts.,  1206  Mer- 
cantile Library  Building,  Cincinnati,  for 
erecting  school  costing  about  $35,000  See 
"Proposed  Work," 

Cheshire,  Ohio.— Until  June  10,  by  Web- 
er, Werner  &  Adklns,  Archts.,  1206  Mer- 
cantile Library  Building,  Cincinnati,  for 
fSfS>Vr^   ^   public    school,    estimated    cost 

Coalton,  Ohio.- Reported  desired  until 
June  7  by  W.  F.  Darling,  Clk.  Board 
Education,  for  erecting  high  school. 
I'rank  L.  Packard,  Archt.,  Columbus. 

Grand  Rapids,  Ohio.— Reported  desired 
until  June  9  by  R.  J.  shull,  Clk.  Board 
liducation,  for  erecting  a  fireproof  high 
and  grade  school.  Howard  &  Merriam, 
Archts.,  8  E.  Broad  Street,  Columbus. 

Hanover,  Ohio.— Reported  desfred  until 
June  10  by  A.  D.  Jones,  Clk.  Board  of 
Education,  for  erecting  high  school.     Wll- 

mi^^^'xTf^"?"'  Archt.,  15%  South  Park 
Place,  Newark. 

Leesburg,  Ohio.- Until  June  16,  by" 
S?,^^.^  .  Education  (James  V.  Guthrie, 
f.lk,)  for  furnishing  material  and  erect- 
ing high  and  grade  school.  Separate 
Ijids  for  heating,  plumbing,  etc.  Howard 
*  Merriam,  Archts.,  8  East  Broad  Street. 
Columbus. 

Spencervllle,  Ohio.— Reported  desired 
until  June  8  by  B.  L.  Barger,  Secy.  State 
Armory  Board,  Columbus,  for  compleOon 
of  contract  for  armory. 

Sulphur  Grove,  Ohio.— Until  June  19. 
liy  Board  Education  Wayne  Township 
lor  erecting  school.  Schenck  &  Walker 
.\rchts.,    Dayton. 

Huntington,  Ind.— Until  June  8.  by 
John  H.  Sells,  Trus.  of  Warren  Township, 
Huntington  County,  for  erecting  a  school. 

New  Albany,  Ind.— Until  June  28  by 
County  Commissioners,  for  county'  In- 
firmary building  for  Poor  Farm.  Emlle 
Duquaquier.   Co.  Aud. 

Lake  Linden,  Mich.— I-ntil  June  26.  by 
Geo  W.  Orr,  Secy.  Board  Education,  for 
erecting  new  high  school  and  boiler  house 
to  be  built  at  Lake  Linden.  Separate 
bids   for   heating,    plumbing,    etc. 

Belleville,  III.— Reported  desired  until 
June  6.  by  Board  Education,  for  erect- 
ing gymnasium  building  for  township 
high  school.     Probable  cost  $35,000. 

Benton,  Wis,— Reported  desired  until 
June  6.  by  J.  G.  Beck,  City  Clk.,  for 
erecting  a  municipal  buil'"'ng.  H  Klein- 
hammer,   Archt..   Platte.svwle, 

Rockwell  ^  City,  la.— Reported  desired 
until  June  10,  by  W.  J.  Dixon,  Chairman 
Board  Trus.  Women's  Reformatory,  for 
erecting  three  story,  heating  plant,  store 
house  pnd  administration  building  to  ac- 
commodate 200. 

Wall  Lake,  la.— Reported  desired  until 
June  15.  by  City  Clerk,  for  erecting  fire 
station  and  city  hall. 

Scott  City,  Kan.— Reported  desired  un- 
til June  10  by  County  Clerk  for  erectlne 
county  high,  school.  Holland  &  Son 
Archts.,  Topeka. 


274 


ENGINEERING     RECORD 


Vol.  73.  No.  23 


Ewing,  Neb. — Reported  desired  until 
June  t.  by  W.  H.  Graver.  Secy.  School 
Board,  for  er«ctlii«  S-slory  brick  school. 

0«mQild.  Nab.— Vntll  June  I!,  by 
Cbalrnan  and  Board  of  Trustees  of  Vtl- 
!>>•  (or  fumlshlns  material  and  erectInK 
a  town  haUL  jTp.  Guth.  Archt..  5l«-li 
Paxtoa   Block.    Omaha. 

Had  Cloud.  Nsb. — Until  June  «.  by 
School  Board  DUt.  No.  2  (C.  J.  Pope. 
Secjr.).  for  rumlshins  material  and  erect - 
iac  Uith  aetoaL  Separate  bids  for  haat- 
iBC.  ptWBbins.  etc  R.  A.  Bradley  *  Co.. 
Aidila!  ^Stance  NaUonal  Bank  Bld«.. 
Hastinsa. 

Rtdtarda.  Mo.— tJntU  June  IJ.  for  fur - 
.^hiiitiig  material  and  .erecting  a  school. 
J  HlFsIt  *  Co..  .\rchts..  Kansas  City. 
Mo. 

Wabb  City,  Mo.— Until  J'idy  1.  by  Coun- 
ty Board  of  Tuberculoaia  Hospital  Com- 
ml— mnera.  Keystone  BuUding.  for  erect- 
ile Jaapar  County  Tuberculoaia  Hospital 
baoAiiB,  adrertised  in  BnsineerinK  Rec- 
orSTnom  &  Peterson.  ArchU..  Kansas 
aty.   Mo. 

Houstoo,  Tex.— UnOI  June  6.  by  J.  W. 
Lyle.  County  Superintendent  of  Schools. 
Houston,  for  erecting  a  two-story  brick 
school  at  Port  Houston  and  a  brick  addi- 
tion to  MaxnoUa  Park  SchooL  F.  S. 
Gtover  A  Son.  Archts..  C12  BInz  Bldg.. 
Houston. 

Seattia,  Wash. — Reported  desired  until 
June  14.  by  C.  E.  Remsber*.  Secy.  Port 
of  Seattle,  for  constructing  a  45  x  360-ft. 
extension  to  Bell  Street  transit  shed  and 
for  the  construction  of  an  S5  x  SOO-ft. 
traBait  shed  at  Smith  Cove.  Cost.  130.000 
and  tll.OM  reepecUvely  J-  R  West.  Ch. 
EngT. 

Avalon,  Cal.— Until  June  9.  by  F.  W. 
Elder,  City  Clerk,  for  furnishing  material 
«i«H  er«MiiiK  a  two-story  city  hall  and  ^1 
at  Avmkm.  Separate  bids  for  heating, 
ntamblnc,  etc  C.  C.  Rittenhouse.  Archt., 
mWDcox  Bldg..  Los  Angeles. 

Waace.  Cal. — Until  Jane  12.  by  Board 
Trasteaa  of  High  School  District  for 
CTMtlnc  a  one-story  and  basement  bndc 
and  oonovte  school  to  cost  about  130.000. 
tJKump,  Archt.,  226  RoweU  Bldg., 
o;  F.  M.  Oordon.  Clerk  of  Board. 


Downey,  Cal.— Lowest  bid  opened  May 
23.  bv  School  Board  for  erecting  lO-room 
one-story  and  basement  school  submitted 
by  M.  H.  Bowman  &  Company,  HolUngs- 
worth  Building.  Los  Angeles,  at  »26jlll. 
John  C.  Austin,  Archt..  1126  Baker  Det- 
wiler  Building.   Los  Angeles. 

*Ft.  Huachuca,  Arli.— Contracts  for 
erecting  buildings  at  this  post  awarded 
Kellv  &  Beahls,  Leavenworth,  Kan.,  at 
$91,000. 


Ford  City,  Ont.  —  Until  June  10.  by 
Board  Education  (Frank  Foster.  Secre- 
tary. Detroit),  for  erecting  a  two-story 
and  basement  school  costing  }40.000  with 
equipment.  J.  C.  Pennington,  Architect, 
La  Belle  Building.  Windsor. 

Hamilton,  Ont. — Until  June  7,  Chester 
S.  Walters.  Mayor.  Chairman  Board  Con- 
trol, for  erecting  nurses'  home  for  Mount 
HamUton  Hospital.     8.  H.  Kent,  City  Clk. 

London,  Ont.— Until  June  8.  by  River. 
Harbor  and  Bridge  Commission,  at  omce 
o(  W.  E.  Clarke,  Resident  Engineer,  for 
•racttng  pier  house,  warehouse  and  acces- 
Boriaa.  containing  about  250.000  sq.  ft 
floor  apaca. 

PRICES  AND  LETTINQS. 
itlnMcatet  avard  of  contract. 

Quincy.  Mass.— Following  are  four  low- 
cat  bids  opened  May  t  by  Commissioner 
Poblie  Works  for  erecting  two  schools 
•ae  at  Qniney  Point  ana  the  other  at 
Norfblk  Do»iia:  McGabey  *  O'Connor, 
Cambridge,  (171.044:  CunnlnfTham  &  Sons. 
7  Watar  gtraat,  Boston,  ifim.,  »172.0pO; 
C  D  R.  McKuIop.  IK  West  Brookllna 
Straat.  Beaton.  1^172.786:  Kennedy  ft 
Paterwn.  7  Water  Street.  BoMon.  tl7».- 
•M.  Lowest  for  beating  and  plumbing, 
Dama  ft  Sona.  44  Portland  Street.  Boston, 
at  <n.l4t  and  tlS.l«7  reapecOvely.  Clere- 
land  ft  Godfrey.  Architects.  15  Beacon 
Street,  Boston. 

*Recliastar,  N.  v.— Contract  awarded 
by  County  Commissioners  to  W.  F.  Mar- 
tans  Company,  Cutler  Building,  tor  erect- 
Inc  a  boAer  bouse  and  laundry  building 
M  z  IM  n..  one  and  two  stories,  on  East 
Hanriatta  BoaA,  to  cost  128,000. 

AMorrlstewn,  N.  J.— Contract  for  erect- 
ing All  Soul's  Hospital  awarded  P.  F. 
Kenny  Company.  21  Old  Broadway.  New 
Tork.  N.   T..  at  |104.50«. 

AWaat  Naw  Voric  N.  J.— Contract 
awaited  by  Board  of  Edu<-atlon  to  Fred- 
ertck  Haertar.  Weat  New  Tork.  (07  erect- 
ing auditorium  at  School  No.  <,  at  125.- 
M«. 

iMatliMiafn.  Pa.  — FoUowlng  are  bids 
opaoad  by  BS.  of  Education  for  erecting 
aabool  at  CUyso  and  Tenth  Streets:  F.  F. 
Speck.  Bethlehem.  tS4.711:  John  Nagle, 
A&eotown.  M2.24<  (awarded  contract): 
Bats  ft  Calder.  I4(.2M.  and  Shamokin 
Lumber  Co  .  »4».W«. 

AOorby,  Ohla^— Contract  awarded  J.  D. ' 
Van  Oimay.  Lancaster,  for  erecting  cen- 
tralised school  to  cost  125,000. 

'AOIIbart,  Minn.— Contract  awarded  by 
Board  of  Education  of  Indet>endent  School 
District  Wo.  I*,  for  erecting  school,  to  B. 
J.  Chaaay  ft  Company  of  St.  Paul,  at 
IM,tSt. 

'^Tepaka,  Kan.— Contract  for  erecting 
Uncoln  Junior  High  School  awarded  to 
James    Cuthbert     ft     Sons.    Topeka.     at 

»7l».«2». 


PRIVATE  BUILDINGS 


D 


PROPOSED  WORK. 

Worcester,  Mass.— Louis  Rosenfsky. 
MlUbur>-  Street,  has  purchased  site  at 
41-4i  MlUbury  Street  and  will  erect  a 
S-stor}-  marble  face  brick  building.  Cost 
175,000. 

Providence,  R.  I.— A  6-story  brick,  con- 
crete, marble,  terra  cotta  and  steel,  80 
X  168  ft.,  theater  with  wing  100  x  43  ft. 
will  be  erected  for  E.  F.  Albee.  A.  E, 
Weatover,  Archt.,  Keith's  Theatre  Bldg., 
Philadelphia,  Pa. 

Providence  R.  I.— Tork  ft  Sawyer,  GO 
Eiist  Korty-flrst  Street.  New  Tork,  N.  5i., 
preparing  plans  for  an  addition  to  Rhode 
Island  Hospital  Trust  Company's  building 
on  Westminster  Street.  Washington  Row 
and  Exchange  Place. 

Albany,  N.  Y. — Trustees  of  Albany  L.aw 
School  propose  erecting  new  building  to 
cost  S75.000.  Amasa  J.  Parker,  President 
Board  of  Trustees. 

Lancaster,  N.  Y.— Depew,  Lodge  No. 
823,  F.  &  A.  M.,  will  erect  40  x  100  ft. 
stone  and  terra  cotta  Masonic  Temple  at 
East  Main  and  Church  Streets:  cost  ap- 
proximately $25,000.  Ralph  Toung  chair- 
man Building  Committee. 

Nev»  York,  N.  Y.— H.  Craig  Severance 
and  William  Van  Alen,  4  West  Thirty- 
seventh  Street,  are  architects  for  21-story 
commercial  building  to  be  erected  at 
Thirty-seventh  Street  and  Seventh  Ave- 
nue: cost  about  $1,jOO,000. 

Plans  filed  for  erecting  following  build- 
ings: Flve-storv  brick  apartments  at  561 
West  140th  Street,  for  Dayton  Building 
Company.  Inc.:  cost,  $50,000,  Sass  & 
Springsteen,  Archts.,  32  Union  Square. 
17-story  fireproof,  brick,  terra  cotta  and 
tile  apartment  house  at  550  Park  Avenue, 
for  Park  Avenue  Corporation:  cost,  |600,- 
OOO,  J.  Edwin  R.  Carpenter,  Archt.,  681 
Fifth  Avenue.  6-8tory  brick  apartment 
building  at  834  Riverside  Drive,  for  Gus- 
tavlus  Construction  Company:  cost,  $65.- 
000,  Samuel  Katz,  Archt.,  405  Lexington 
Avenue.  14-.<(tory  fireproof  apartments  at 
261  West  End  Avenue,  for  255  West  End 
Avenue  Corporation:  cost  $260,000, 
.Schwartz  &  Gross,  Archts.,  347  Fifth 
Avenue.  5-story  brick  apartments  at  St. 
Nicholas  Avenue  and  191st  Street,  for 
Mose  Goodman  Corporation:  cost,  $60,000, 
George  F.  Pelham,  Inc.,  Archt.,  30  East 
Forty-second  Street.  Four  5-story  brick 
apartments  at  Academy  Street  and  Post 
Avenue,  for  John  Mahony:  total  cost. 
$300,000,  Robert  Dreyfuss,  Archt,  1  West 
103d  Street.  6-story  fireproof  store,  office 
and  show  room  building  at  22  East  Forty- 
second  Street  for  Defiance  Manufacturing 
Company:  cost,  $50,000,  Harry  Leslie 
Walker.  Archt.,  103  Park  Avenue.  6-story 
brick  store  and  apartment  building  at 
St.  Nicholas  Avenue  and  173d  Street  for 
Seco  Realty  Corporation:  cost,  $85,000. 
Sass  ft  Springsteen,  Archts.,  32  Union 
Square.  1-story  fireproof  bank  building 
at  2363  Eighth  Avenue,  for  Provident 
Loan  Society  of  New  Tork:  cost,  $50,000, 
Renwlck,  Asplnwall  &  Tucker,  Archts., 
8  West  Fortieth  Street.  7 -story  fireproof 
settlement  house  at  27  Barrow  Street,  for 
Greenwich  House;  cost,  $40,000,  Delano  & 
Aldrich.  Archts..  4  East  Thirty-ninth 
Street.  5-story  brick  tenement  at  167th 
Street  and  Woodycrest  Avenue  for  Bagot 
Realty  Company:  cost.  $90,000:  Wortham 
ft  Braun.  Archts,  114  East  Twenty-eighth 
Street. 

White  Plains,  N.  Y.— Sketches  belnp 
prepared  for  one-  and  two-story  tile  and 
stucco  church  to.  be  erected  for  First 
Crhurch  of  Christ  (Scientist);  cost  approx- 
imately $40,000. 

Bayonne,  N.  J. — St.  Vincent  De  Paul  R. 
C.  Church  will  erect  a  parish  school  and 
hall  to  cost  $50,000.  Rev.  Mark  A.  Duffy, 
Pastor. 

Elizabeth,  N.  J.— Lodge  of  Elks  will 
spend  $25,000  to  alter  lodge  building  on 
Westfleld  Avenue. 

Newark,  N.  J. — Plans  prepared  by  Will- 
iam J.  Fltzslmmons,  207  Market  Street, 
for  the  brick  and  terra  cotta  Lithuanian 
Church  of  Holy  Trinity  to  be  erected  at 
Adams  and  Warrick  Streets  and  cost 
$75,000. 

New  Brunswick,  N.  J. — Alexander  Mer- 
chant of  New  Brunswick  preparing  plans 
for  German  Reformed  Church,  1  and  2 
stories,  stone,  38  x  125  ft. 

Orange,  N.  J. — Plans  completed  for  two 
new  stations  to  be  erected  In  connection 
with  elimination  of  grade  crossings  by 
Delaware.  Lackawanna  &  Western  R.  R. 
Cto.  (George  J.  Ray,  Ch.  Engr.,  Hoboken), 
main  station  to  be  located  between  Essex 
and  Lincoln  Avenues  and  Highland  Ave- 
nue station  between  Freeman  and  Stetson 
StreeU, 


Altoona,  Pa.— Lafferty  &  Tobias,  1010 
Chestnut  Avenue,  plan  erecting  a  4-st°r> 
office  building  at  1012  Chestnut   Street. 

Beaver  Falls,  Pa-— Co"?'"e8atlon  o£,St 
Marv's  Roman  Catholic  Church  will  erect 
a  parochial  school  and  rebuild  present 
edifice:  cost  $35,000. 

Bryn  Mawr,  Pa.-Charles  WiHinB  and 
Furness,  Evans  &  Co.,  Provident  Build- 
ing, preparing  plans  for  2  fann  buildings, 
1  and  2  stories,  brick  and  stone,  86  x  »u 
rt.,  with  wings,  21  x  76  ft.,  for  E.  B. 
Howard. 

Chester,  Pa.— Mowbray  &  Ufflnger,  56 
Liberty  Street,  New  Tork,  N.  Y-.  g^*  P^«; 
paring  plans  for  an  8-story  brick,  stone 
and  marble  and  concrete  office  building 
for  John  P.  Crozer.  a„..„„o 

Congregation  of  Providence  Avenue 
Methodist  Church  will  erect  an  edifice, 
cost   $25,000. 

Harrlsburg,  Pa.— M.  I.  Kast  222  Market 
Street,  Is  preparing  plans  for  a  nye- 
story  concrete  and  brick  storage  building 
to  be  erected  at  Strawberry  and  Dew- 
berry Streets,  for  Dives  Pomeroy  & 
Stewart  Department  Store  at  a  cost  of 
$46,000. 

Lancaster,  Pa.  —  Emanuel  Lutheran 
Church,  Walnut  and  Pine  Streets,  will 
erect  a   $50,000  edifice. 

Lock  Haven,  Pa.— Architects  engaged  to 
prepare  plans  for  new  St.  Elizabeths 
Home,  to  be  erected  on  Pen  Lucy  Ave- 
nut:    estimated   cost  about   $160,000. 

NIcetown  (P.  O.  Philadelphia),  Pa.— 
Plans  being  prepared  by  A.  A.  Klcnter, 
Sixth  and  Court  Streets,  Reading,  for  a 
Sunday  school  building  for  Nicetown  Bap- 
tist Church. 

Philadelphia,  Pa.— Stewarson  &  Page, 
316  Walnut  Street,  Philadelphia,  have 
about  completed  plans  for  the  parish 
building  and  sexton  house  to  be  erected 
for  Church  of  St.  James  at  Falls  of 
Schuylkill.  _  „.     ,      . 

Plans  completed  by  William  Steele  & 
Sons.  1600  Arch  Street,  for  erecting  an 
8-story  building  at  Eleventh  and  Glrard 
.Wenues  for  Girard  Estate. 

Charles  E.  Oelschlager,  Harrison  Build- 
ing, is  architect  for  ten-story  137  x  180  ft. 
brick,  steel,  reinforced  concrete  and  terra 
cotta  service  building  to  be  erected  at 
Broad  and  Cherry  Streets  for  Gomery, 
Schwartz  &  Company. 

Pottsvllle,  Pa, — Pulaski  Lodge,  No.  216, 
Free  and  Accepted  Masons,  contemplate 
erecting   $50,000  temple. 

Wilmington,  Del. — St.  Andrew's  Church 
will  erect  a  $30,000  church. 

Baltimore,  Md.— Otto  G.  Simonson, 
Maryland  Casualty  Tower  Building,  is  ar- 
chitect for  14 -story  Southern  Hotel  to  be 
erected  at  Light  and  German  Streets. 

Parkersburg,  W,  Va,— H.  H.  Adair, 
Parkersburg,  is  architect  for  the  three- 
story  brick  apartment  house  to  be  erect- 
ed at  a  cost  of  $30,000. 

Cincinnati,  Ohio. — ^Weber,  Werner  & 
Adklns,  1206  Mercantile  Library  Building, 
commissioned  by  Alexander  Klein  to  pre- 
pare plans  for  a  $40,000  residence  of  old 
English  type,  to  be  erected  at  Vista  Ave- 
nue and  Pinehurst  Lane. 

Sumner  M.  Cross  of  the  Columbia  Life 
Insurance  Co.  of  Cincinnati  is  receiving 
sketches  fora  new  $25,000  residence  to  be 
built  in  Holly  Lane. 

Cleveland,  Ohio. — Reported  the  Inde- 
pendent Order  of  B'  Nal  B'  Rith  consid- 
ering erecting  a  Jewish  Orphan  Asylum 
In  Cleveland:  also  one  in  another  city: 
total  cost  of  improvement  about  $1,500,000. 
Address  Dr.  Carl  Vetsburg,  International 
Life  Building  of  St.  Louis,  Mo. 

Marlon,  Ohlo.^Plans  prepared  for  $40,- 
000  edifice  to  be  erected  here  for  Emanuel 
Lutheran  Church. 

Grand  Rapids,  Mich. — A  $50,000  parish 
house  is  to  be  erected  for  St.  Mark's  Pro- 
cathedral. 

Chicago,  III. — Plans  prepared  by  John 
Aschlager  &  Son.  Ashland  Block,  for 
ten-story  fireproof  family  hotel  which 
the  Lott  Hotel  Company  intends  erect- 
ing on  Lincoln  Park  West  and  Garfield 
Avenue;    cost   about   $550,000. 

(Chicago  diocese  contemplates  erecting 
an  Episcopal  cathedral,  costing  about 
$250,000.  Rev.  Charles  P.  Anderson, 
Bishop,  may  be  able  to  give  Information. 

Peru,  III. — Contract  about  to  be  let  for 
erecting  edifice  in  St.  Mary's  parish:  cost 
$35,000.  George  Staudubar,  Archt.,  Rock 
Island. 

Appleton,  Wis. — Reported  De  Long  & 
Son  of  Appleton  are  architects  for  eight- 
story  building  to  be  erected  on  College 
Avenue:  probable  cost  $100,000. 

Ashland,  Wis.— Knights  of  Columbus 
(A.  D.  McDonald.  Chmn.)  considering 
erecting  a  building,  cost  $75,000. 

Milwaukee,  Wis.— Reportec!  Alfred  Rles. 
183  Third  Street,  and  Otto  Meister,  2103 
Lloyd  Street,  propose  erecting  two-story 
moving  picture  theater  at  185  Third 
Street:  cost  $75,000. 

Somerset,  Wis. — St.  Ann  Roman  Cath- 
olic Church  will  erect  a  new  brick  and 
stone  edifice,   to  cost  $45,000. 

Fonda,  Iowa, — Plans  being  prepared  bv 
W.  L.  Steele,  United  Bank  Bulkling,  Sioux 
City,  for  brick  parochial  school  to  be 
erected  here  at  cost  of  about  $25,000. 


Duluth,  Minn. — The  Orpheum  Singing 
Society  (Renholdt  Berg,  Pres.)  will  erect 
a  club  house  at  Twenty-sixth  Avenue  W. 
and  Third  Street:  cost  $30,000. 

St.  Paul,  Minn. — Reported  a  building 
costing  $1,100,000  Is  to  be  erected  on  St. 
Peter  and  Sixth  Streets.  Address  S.  S. 
Thorpe,  1106  Mount  Curve  Avenue,  Min- 
neapolis. 

A  fireproof  hotel  is  to  be  erected  at 
Main  and  Fifth  Streets  at  cost  of  $120,000. 
Jonas  Rosenberg,  240  Marquette  Street, 
Minneapolis. 

Contract  for  erecting  a  building  for  St. 
Paul  Athletic  Club  soon  to  be  let:  cost 
$650,000. 

Leslie  Paper  Co.,  Third  &  Wabash 
Streets,  will  erect  a  6-story  office  build- 
ing at  Ninth  and  Sibley  Sts.:  cost  $66,400. 

Virginia,  Minn. — Local  lodge  of  Odd 
Fellows  engaged  G.  K.  Shand  of  Virginia 
to  prepare  plans  for  a  lodge  building;  cost 

$25,000. 

Fargo,  N.  D. — Erection  of  8-story  fire- 
proof office  building  on  site  of  Old  Walker 
Theater  contemplated:  cost  $400,000.  A. 
M.  Baker  is  interested. 

Butte,  Mont. — Jesse  M.  Warren,  216 
Daly  Bank  Building,  engaged  to  prepare 
plans  for  edifice  to  be  erected  for  Church 
of  Christ  (Scientist)  of  brick  and  terra 
Cotta  construction,  costing  $50,000. 

St,  Louis,  Mo. — Polish  Sisters  of  Per- 
petual Help,  340  Gasconade  Street,  will 
erect  a  two-story,  100  x  49-tt.  convent 
addition,    costing    ?35,000. 

Gurdon,  Ark, — The  Iron  Mountain  R.  R. 
Company  (E.  A.  Hadley,  Chief  Engineer, 
St.  Louis,  Mo.),  win  erect  a  depot  in 
Gurdon;  cost  $30,000. 

Sherman,  Tex.  —  Sherman  Masonic 
Lodge  will  erect  a  temple;  cost  about 
$30,000. 

Enumclaw,  Wash. — Reported  plans  com- 
pleted by  Frederick  Shaw  of  Tacoma  for 
three-story  and  basement  tile  hospital 
which  Dr.  P.  W.  Sweet  of  Selleck  in- 
tends erecting  here  at  cost  of  $25,000. 

Pullman,  Wash. — Plans  being  prepared 
by  Northern  Pacific  Ry.  Co.,  for  a  brick 
depot;  cost  $40,000. 

Salem,  Ore. — George  M.  Post  of  Salem 
engaged  to  prepare  plans  for  4-story  33  x 
102  ft.  addition  to  Hotel  Marion;  cost  ap- 
proximately $50,000. 

Fresno,  Cal. — Directors  of  the  Einstein 
Investment  Company  reported  will  erect 
an  office  building  probably  ten  stories 
high  at  Mariposa  and  J  Streets.  Ad- 
dress Berton  Einstein,  Vice-president 
Bank  &  Trust  Company  of  Central  Cali- 
fornia. 

Uos  Angeles,  Cal. — John  Parkinson,  Se- 
curity Building,  engaged  to  prepare  plans 
for  a  three-story  and  basement  reinforced 
concrete  building,  65  x  155  ft.,  to  be 
erected  at  Twelfth  and  Figueroa  Streets, 
for  Firestone  Tire  &  Rubber  Company. 
A.  T.  Smith,  Local  Agent. 

Preliminary  plans  being  prepared  by 
Arthur  G.  Lindley,  Hollingsworth  Build- 
ing, for  fifty-room  hotel,  which  Leslie 
Cranbourne  and  associates  propose  erect- 
ing at  Culver  City. 

San  Francisco,  Cal. — Southern  Pacific 
Company,  Flood  Building,  will  erect  a 
ten-story  building  with  a  four-story  tower 
on  Market  and  Stewart  Streets. 

Ottawa,  Ont. — W.  Shenkman,  360  Friel 
Street,  is  preparing  plans  for  a  $30,000 
apartment  house. 

Welland,  Ont, — S.  L.  Lambert  of  Wel- 
land  having  plans  prepared  for  a  steel 
truss  skating  rink  to  cost  $35:000. 

BIDS    DESIRED. 

Sturgeon  Bay,  Wis.— Until  July  10,  by 
H.  L.  Peterson,  cashier,  Door  County 
State  Bank,  for  erecting  a  bank  building. 
Foeller  &  Schoher,  Archts.,  Green  Bay. 

Ellendale,  N.  D.— Until  June  15.  by 
Board  Directors  Ellendale  State  Bank, 
for  erecting  new  bank.  Kirby  T.  Snyder, 
643  Plymouth  Bldg.,  Minneapolis. 

Fullerton,  N.  D.— Until  June  15,  by 
Marshall  &  McCartney  Co.,  Oakes,  for 
furnishing  material  and  erecting  a  bank 
building  at   Fullerton. 

Parshall,  N.  D.— Until  June  6,  by  N.  E. 
Rulien,  at  Hoffman,  for  erecting  a  brick 
bank  and  store  building  at  Parshall,  and 
brick   bank   building  at   Douglas. 

PRICES  ANDLETTINGS. 

irindicates  award  of  contract. 

•Holyoke,  Mass. — Contract  awarded 
Lalibertie  Brothers.  Holyoke,  for  erect- 
ing two-story,  brick,  granite  and  sand- 
stone school  for  Immaculate  Conception 
Parish  in  Ward  1,  at  $49,990. 

-^Plttsfield,  Mass. — Contract  for  erect- 
ing parish  home  in  rear  of  St.  Stephen's 
Church  awarded  Tracy  Brothers  of 
Waterbury,   Conn.;   cost  $30,000. 

♦  Harrlsburg,  Pa. — Contract  awarded 
Augustus  Wlldman,  Harrlsburg,  for  erect- 
ing a  five-story  brick  apartment  house 
at  711  North  Second  Street  for  J.  Hervey 
Patton.  to  cost  $50,000.  M.  I.  Kast,  Har- 
rlsburg,   Architect. 
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^Philadelphia,  Pa.— Contract  awarded 
Ketcham  &  McQuade,  1029  Brown  Street, 
for  erecting  four-story,  stone  parochial 
school  at  Fifth  Street  and  Girard  Ave- 
nue for  St.  Peter's  Roman  Catholic 
Church;  cost  $90,000. 

♦Contract  awarded  William  R.  Dough- 
erty, 1008  Sanson  Street,  for  erecting 
two  and  three-story,  hrlck,  stone  and 
terra  cottage  store  building  at  Front 
and  Dauphin  Streets  tor  Armin  A. 
Frankel.  Magaziner  &  Potter,  Archts., 
603    Chestnut    Street. 

*G.  J.  Reich,  Broad  and  Windrim 
Streets,  secured  contract  to  erect  a  three- 
story  stone  and  brick  dwelling  for  Fran- 
cis E.  Hennessey  to  cost  $78,000. 

♦Contract  awarded  Philip  Haibach  Con- 
tracting Company,  1261  North  Twenty- 
sixth  Street,  for  erecting  two-story,  60  \ 
52  ft.,  brick  and  concrete  addition  to 
bakery  of  New  York  Pie  Baking  Com- 
pany:   cost   $25,000. 

♦Contract  awarded  Barclay,  White  & 
Company,  1530  Chestnut  Street,  for  erect- 
ing two  additional  stories  to  warehouse 
of  Frankford  Grocery  Company,  Penn  and 
Unity  Streets:  cost,  $35,000. 

♦Pittsburgh,  Pa. — Contract  for  erect- 
ing 30  fireproof  dwellings  on  Bedford 
Avenue  and  Kirkpatrick  Street  awarded 
to  L.  E.  Ruby  of  Butler  at  $134,000.  D. 
A.   Crone,   Archt.,   Oliver  Building. 

♦Athens,  Ga.  —  Contract  awarded 
Southern  Ferro  Concrete  Company,  At- 
lanta, for  erecting  the  exchange  build- 
ing for  Southern  Bell  Telephone  &  Tele- 
graph Company,  to  be  3-story  and  base- 
ment, reinforced  concrete  foundations, 
floors  and  roof  and  brick  and  white  terra 
cotta  exterior.  P.  Thornton  Marye, 
Archt.,   Atlanta. 

♦Miami,  Fla. — Contract  for  remodeling 
Beers  Building  recently  purchased  by  Fi- 
delity Bank  &  Trust  Company  awarded 
to  St.  John  Construction  Company,  Mi- 
ami;  cost,   about   $50,000. 

♦Cleveland,  Ohio. — Contract  for  erecting 
2-story  concrete  and  brick  commercial 
and  apartment  building  for  B.  Mahler,  711 
Electric  Building,  on  Cedar  Road  near 
Surrey  Road,  awarded  to  National  Con- 
crete Fire  Proofing  Co.,  1315  Citizens 
Building;  cost  $100,000.  Richardson  & 
Yost,  Rockefeller  Building,  Archt. 

♦Detroit,  Mich. — Contract  for  erecting 
4  apartment  buildings  in  Detroit  for  In- 
ternational Realty  &  Mortgage  Co.  of 
New  York  awarded  to  C.  E.  Crump,  Wade 
Building,  Cleveland,  Ohio;  cost  $396,000. 

♦Omaha,  Neb. — Bankers'  Realty  Invest- 
ment Company,  Bee  Building,  reported 
architects  and  contractors  for  St.  Regis 
Apartment  House,  which  the  Metropoli- 
tan Realty  Company  intends  erecting  at 
Thirty-seventh  and  Jones  Streets;  cost, 
»200,000. 

♦Great  Falls,  Mont. — Contract  for 
erecting  a  20-stall  brick  and  concrete 
roundhouse  at  Great  Falls  for  Great 
Northern  Railway  Company  awarded 
Grant,  Smith  &  Company,  Henry  Build- 
ing,   Seattle,    Wash.,    at   about   $75,000. 

♦St.  Louis,  Mo. — John  Bifert,  Oregon 
Avenue,  secured  contract  to  erect  a 
wholesale  bakery  and  store  building  at 
Shaw  Avenue  and  Thurman  Boulevard 
for  William  Saussele,  3900  Shenandoah 
Avenue;  total  cost,  about  $26,000. 

♦Olympla,  Wash. — Contract  awarded  by 
James  Martin  for  erecting  a  two-story, 
brick  and  concrete  business  block  to  L. 
Larson  of  Olympia;  cost  $40,000. 

♦La  Grande,  Ore. — Contract  awarded  by 
Oregon-Washington  R.R.  &  Navigation 
Co.  of  Portland  for  construction  of  a 
brick  roundhouse  to  M.  J.  Hursen  Co., 
Globe  Building,  Seattle,  Wash.,  at  $40,000. 

♦Brandon,  Man. — Contract  awarded  A. 
E.  Bullock.  202  Thirteenth  Street,  for 
erecting  a  general  store  for  Doing,  Ran- 
kin  &   Robertson,    to  cost  $50,000. 

♦Walkerville,  Ont. — Contract  awarded 
W.  Link.  Leamington.  Ont.,  for  erecting 
dairy  buildings  to  cost  $80,000  for  Hiram 
Walker   &   Sons. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED  WORK. 

Cranston,  R.  I. — United  Lace  Works. 
Wellington,  Conn.,  will  erect  a  $50,000 
addition  to  plant.  . 

Brooklyn,  N.  Y. — Edison  Electric  Il- 
luminating Company  of  Brooklyn,  360 
Pearl  Street,  has  purchased  site  of  Royal 
Theater  at  Pearl  and  Willoughby  Streets 
and  intends  spending  $1,000,000  on  ex- 
tending plant. 

Norwich,  N.  Y.— Contract  soon  to  be 
let  by  Charles  Kiehm,  Gardner  Building, 
Utica,  Architect  and  Engineer,  for  erect- 
ing a  4-story  and  basement  factory, 
50  X  137  ft.,  for  the  Norwich  Pharmacal 
Company.     Cost,    $40,000. 

Schenectady,  N.  Y.— Contract  soon  to 
be  let  by  Henry  Lindencole,  manager 
American  Locomotive  Works,  North  Jay 
Street,  for  erecting  a  one-story  100  x  175- 
ft.   addition   to  foundry,  to  cost  $30,000. 

East  Rutherford,  N.  J. — The  Fuohs  & 
Lang  Mfg.  Company,  East  Rutherford, 
Intends  erecting  an  addition  to  their  plant 
on  Central  Avenue. 


Jersey  City,  N.  J. — The  Mutual  Chem- 
ical Co.,  West  Side  Avenue,  will  erect  a 
factory  on  West  Side  Avenue;  cost 
$29,000. 

The  North  American  Copper  Co.  (Har- 
old Roberts,  Vice-Pres.),  52  Vanderbllt 
Ave.,  New  York,  N.  Y.,  purchased  site 
on  Newark  Meadows  near  Jersey  City  on 
which  to  erect  a  plant  for  export  metal 
product. 

The  H.  Koppers  Co.  of  Pittsburgh,  Pa., 
has  secured  site  on  Newark  Meaidows 
near  Jersey  City  as  site  for  a  plant. 

Blalrsvllle,  Pa. — Plant  of  Brown  Pack- 
ing Co.,  recently  reported  destroyed  by 
fire,  will  be  rebuilt. 

Philadelphia,  Pa.  —  Harry  Parker, 
Drexel  Building,  preparing  plans  for 
2-story  brick  and  steel  factory,  60  x 
100  ft. 

Philadelphia,  Pa. — Contract  soon  to  be 
let  for  erecting  four-story,  50  x  100  ft., 
brick  and  reinforced  concrete  factory  at 
Wayne  Junction  for  Leeds  &  Northrup. 
Morris  &  Erskine,  Archts.,  Crozer  Build- 
ing. 

Contract  will  soon  be  let  by  A.  G. 
Fisher,  4947  Fairmount  Avenue,  for  erec- 
tion of  a  2-story  shop  and  garage,  cost 
$40,000. 

Hess  Machine  Works,  2512  Callowhlll 
Street,  will  erect  a  2-story  machine  shop, 
52  X  130  ft.,  at  Fifteenth  Street  and  Lan- 
caster Avenue. 

Baltimore,  Md.  —  Reported  Davidson 
Chemical  Company,  Garrett  Building,  in- 
tends erecting  a  $1,500,000  addition  to 
plant  at  Curtis  Bay. 

Charlotte,  N.  C. — Johnston  Manufac- 
turing Company,  Charlotte,  intends 
erecting  addition  and  installing  5000 
spindles  with  accompanying  equipment: 
cost  complete  about   $100,000. 

Gastonia,  N.  C. — Seminole  Cotton  Mills, 
incorporated  with  C.  B.  Armstrong  of 
Gastonia  and  others,  and  will  build  a 
6500-spindle   mill. 

Lumberton,  N.  C. — Lumberton  Cotton 
Mills  will  erect  a  92  x  72  ft.  addition  and 
install  5000  spindles  with  accompanying 
machinery. 

Brunswick,  Ga. — Yaryan  Rosin  &  Tur- 
pentine Co.,  Brunswick,  will  build  a  wood 
pulp  factory  to  cost  $200,000. 

Plaquemlne,  La. — W.  A.  Holloway, 
Plaquemine.  reported  interested  in  or- 
ganization of  a  company  to  construct  a 
1100,000   sugar  refinery. 

Hattlesburg,  Miss. — George  R.  Wright, 
Pres.  Louisiana  Fiber  Board  Co.  of  Boga- 
lusa.  La.,  will  erect  a  plant  for  manufac- 
ture of  box  fiber  and  paper  boxes  at  a 
cost  of  $750,000. 

Cincinnati,  Ohio. — Harry  Hake,  Tele- 
phone Building,  engaged  to  prepare  plans 
for  several  brick  and  steel  additions  to  be 
erected  at  the  plant  of  the  Cincinnati 
Iron  &  Steel  Co.  on  Freeman  Avenue. 

Plans  being  prepared  by  Tait  &  Nord- 
meier  Engineering  Co.,  St.  Louis,  Mo., 
for  reinforced  concrete  plant  for  the 
French  Brothers-Bauer  Co.  to  be  erected 
at  Canal  and  Plum  Streets  and  cost  $300,- 
000.  Contract  will  be  let  in  about  six 
weeks. 

Samuel  Hannaford  &  Sons,  Sixth  and 
Vine  Streets,  preparing  plans  for  3-story 
concrete  and  steel.  25  x  94-ft.  addition  to 
the  Sullivan  Printing  Works  Co.,  1054 
Gilbert   Avenue. 

Cleveland,  Ohio.— Reported  Arthur  G. 
McKee  &  Co..  1301  Rockefeller  Building, 
will  erect  a  factory  at  St.  Clair  Avenue 
and  E.  177th  Street:  cost  about  $500,000. 

Shelby.  Ohio. — Reported  improvements 
costing  $500,000  to  be  made  to  plant  of 
Ohio  Seamless  Tube  Company. 

Toledo,  Ohio.— Haughton  Elevator  & 
Machine  Company,  Huron  and  Lafayette 
Streets,  Intends  erecting  new  factory, 
probably  on  Spencer  Street. 

St.  Clair  Heights,  Mich.— Albert  Kahn, 
58  Lafayette  Avenue,  Detroit,  and  Ernest 
Wilby,  are  associate  architects  for  plant 
which  the  Michigan  Stamping  Company 
will  erect  on  Mack  Avenue. 

♦Peoria,  III. — Contract  for  steel  re- 
quired for  three  buildings  to  be  erected 
at  plant  of  Keystone  Steel  &  Wire  Com- 
pany awarded  Decatur  Bridge  Company 
of  Decatur;  cost  about  $250,000. 

Des  Moines,  Iowa. — Reported  a  factory 
is  to  be  erected  on  Grand  Avenue  for  the 
Ford  Motor  Co. 

St.  Paul,  Minn. — H.  Koppers  Company, 
Pittsburgh,  Pa.,  will  erect  a  coke  and  gas 
plant  here,   costing  about   $2,000,000. 

Argenta,  Ark.- The  McLean  Hardwood 
Lumber  Co.  of  Buffalo,  N.  Y.,  will  erect  a 
hardwood  lumber  mill  at  Argenta,  to  be 
of  concrete  construction  and  cost  $100,000. 

Dallas,  Tex.— Cottonseed  Oil  Co.  of 
Texas  will  erect  in  Dallas  a  cottonseed 
oil  mill  with  capacity  of  150  tons  of  seed 
per  day;   cost  $100,000. 

Olympia,  Wash.  —  City  Council  has 
granted  Washington  Cement  Stave  Silo 
Co.  of  Olympia  permission  to  erect  a  fac- 
tory on  Stevens  Street. 

Seattle,  Wash. — Reported  Linde  Air 
Products  Company,  Forty-second  Street 
Building.  New  York,  N.  T.,  has  purchased 
site  at  Eighth  Avenue  South  and  Henri- 
etta Street,  and  intends  erecting  plant 
of  brick  and  concrete  construction,  cost- 
ing   about    $300,000. 


Tacoma,  Wash. — Reported  pattern  plant 
of  Puget  Sound  Iron  &  Steel  Works,  re- 
cently destroyed  by  flre,  will  be  rebuilt. 

Portland,  Ore. — Reported  American  Can 
Company,  Failing  Building,  is  having 
plans  prepared  for  a  factory  to  be  erected 
on  east  side  of  Willamette  River,  in  Port- 
land, to  take  the  place  of  present  plant 
at   Front  and  Thurman   Streets. 

Portland  Woolen  Mills  (E.  L.  Thompson, 
President,  Chamber  of  Commerce  Build- 
ing) intends  enlarging  plant  to  include  a 
2-story,  100  x  80  ft.,  concrete  loom  build- 
ing and  a  30  X  100  ft.  warehouse. 

Orovllle,  Cal. — Olive  Products  Company, 
incorporated  with  capital  of  $100,000,  and 
intends  erecting  olive  processing  plant. 
W.  P.  Hammon,  Mining  Insurance  Ex- 
change  Building,    reported   Interested. 

San  Francisco,  Cal. — ^Reported  plant  of 
Rudgear-Merle  Company,  San  Francisco, 
recently  merged  with  the  Simmons  Com- 
pany of  Kenosha,  Wis.,  will  be  enlarged 
extensively. 

♦Twin  Falls,  Idaho. — Contract  awarded 
C.  F.  DInsmore  &  Son  of  Ogden,  Utah, 
for  erecting  bins,  trestles  and  sheds  at 
plant  of  Amalgamated  Sugar  Company; 
cost  about  $55,000. 

Toronto,  Ont. — The  Canadian  Cycle  ft 
Motor  Co.  (T.  A.  Russell,  Mgr.)  will  erect 
additional  factory  buildings  at  a  cost  of 
$100,000. 


PRICES  AND  LETTINGS. 
iflr^icates  award  of  contract. 

♦Hartford,  Conn. — Contract  awarded  by 
J.  M.  Ney  Company,  265  Asylum  Street, 
to  Torrington  Building  Company,  197 
Water  Street,  Torrington,  for  erecting  a 
brick,  78  x  174%  ft.,  building  on  Elm 
and  West  Streets,  estimated  to  cost  $60,- 
000.  Ford  Buck  &  Sheldon,  Hartford, 
Architects. 

♦Philadelphia,  Pa. — Contract  for  erect- 
ing a  3-story  brick  addition  to  plant  of 
Pringie  Electric  Co.,  1906  North  Sixth 
Street,  awarded  to  Harry  Gill,  Jr.,  2505 
Germantown  Ave. 

♦Contract  awarded  by  EHectric  Storage 
Battery  Company  to  William  Steele  & 
Sons  Company,  1600  Arch  Street,  for 
erecting  7-story  and  mezzanine  brick  and 
reinforced  concrete  factory,  115  x  146  ft., 
on  Nineteenth  Street  and  Allegheny 
Avenue,    at   a   cost   of   $225,000. 

♦Baltimore,  Md. — Contract  awarded  by 
Maryland  Steel  Company  of  Sparrows 
Point  to  Raymond  Concrete  Pile  Com- 
pany, 140  Cedar  Street,  New  York,  for 
placing  concrete  piles,  reinforced  concrete 
foundations  and  concrete  floors  for  their 
No.  3  machine  shop  at  Sparrows  Point. 

♦Washington,     D.     C— P.     F.     Gormley 

Construction  Co:,  7th  and  K  Streets,  N. 
W.,  secured  contract  to  erect  nine-story, 
brick,  reinforced  concrete  and  steel  build- 
ing at  G  and  Seventeenth  Streets,  N.  W., 
for  Department  of  Labor. 

♦Clinton,  Tenn. — Contract  awarded  Mc- 
Murray  &  LaRue  of  Knoxville  for  erect- 
ing two-'^'tor^-  and  basement  reinforced 
concrete,  brick  and  steel  addition  to  plant 
of  Magnet  Knitting  Mills. 

♦Cincinnati,  Ohio. — Contracts  awarded 
as  follows  for  constructing  a  one-story 
Steel  foundry  building  and  four-story 
re-inforced  concrete  pattern  building  for 
Lunkenheimer  Co.,  Knox  &  Beekman 
Streets:  Concrete  piling,  Cranford  Con- 
struction Co.,  407  Gerke  Building,  Cin- 
cinnati; steel,  L.  Schreiber  &  Sons  Co., 
Ivanhoe  &  Montgomery  Avenues,  Nor- 
wood, Ohio;  general  construction  work, 
Roos  Brothers,  2814  Stanton  Avenue,  Cin- 
cinnati. Total  cost  $75,000.  Bert  L. 
Baldwin  &  Co..  mechanical  engineers,  72 
Perin  Building,  Cincinnati,  will  super- 
vise  work. 

♦  Bakersfield,  Cal. — Contract  for  erect- 
ing school  awarded  M.  T.  Kean  of  Bakers- 
field  at  $24,320. 

♦St.  Thomas,  Ont. — Contract  for  erect- 
ing factory  for  St.  Thomas  Pure  Milk  Co. 
(David  Frejd,  Mgr.)  awarded  to  Alexander 
Anderson  of  St.  Thomas  at  about  $50,000. 
Creamery  and  pasteurizing  equipment  to 
be  purchased. 


Transmission  Line  —  Benton,  Tenn. — 
The  Tennessee  Power  Co.  of  Cliattanooga 
contemplates  extending  transmission  line 
to  Benton. 

Lamp  Post  System — Huntington,  Ind. — 
Bonds  for  $16,900  will  be  sold  June  10  by 
H.  I.  Young,  City  Clerk,  for  installing 
lamp  post  system. 

Heating      Plant— Helena,      Mont.— City 

Council  granted  franchise  to  Gerharz- 
Jaqueth  Engineering  Co.,  Helena,  for  in- 
stallation and  operation  of  a  central  heat- 
ing plant  to  cost  $250,000. 

Causeway — Galveston,  Tex. — Board  of 
Causeway  Engineers  May  23  decided  in 
favor  of  adopting  plans  for  rehabilitating 
the  causeway  prepared  by  J.  L.  Harring- 
ton of  Kansas  City,  Mo.,  which  provide 
for  a  structure  of  reinforced  concrete 
girders  supported  by  solid  concrete  piers, 
approximately  5900  ft.,  cost  $1,500,000. 

Transmission  Line — Bancroft,  Idaho. — 
Utah  Power  &  Light  Company  of  Salt 
Lake  City,  Utah,  granted  permission  to 
extend  electric  transmission  lines  in 
Southeastern  Idaho  to  serve  towns  of 
Alexander  and  Bancroft. 


BIDS    DESIRED. 

Road  Oil — Boston,  Mass. — Until  June  5, 
by  Department  of  Supplies  (D.  Frank 
Doherty,  Supt.),  for  furnishing  to  the 
Public  Works  Department,  Street  Clean- 
ing and  Oil  Service,  200,000  gal.,  more 
or  less,  of  emulsified  road  oil  for  coming 
year. 

Underpass — Connecticut. — Until  June  20 
by  State  Highway  Commission,  Room  27, 
Capitol,  Hartford,  for  relocation  of  an 
under  pass  beneath  the  tracks  of  the 
N.  Y.,  N.  H.  &  H.  R.  R.  in  town  of 
Windsor,  advertised  in  Engineering 
Record. 

Elevator— New  York,  N.  Y. — Until  June 
9,  by  Marcus  M.  Marks,  Pres.  Manhattan 
Borough,  for  furnishing  material  and  in- 
stalling electric  elevator  and  equipment 
In  court  house,  located  170  East  121st 
Street,  Manhattan  Borough.  Security, 
$1,500. 

Road  Oil — Greendale,  Ind. — Until  June  6, 
by  J.  F.  Abraham,  Tovra  Clerk,  for  10,000 
gal.   road  oil. 

Chemical  Engine  and  Hose  Cart — Butte, 
Mont.— Until  June  21  by  A.  A.  Dock- 
stader.  City  Clerk,  for  a  motor  propelled 
combination  chemical  engine  and  hose 
car,   advertised  in  Engineering  Record. 

Elevator — Corpus  ChrlstI,  Tex. — Until 
June  22  by  James  A.  W^etmore,  Acting 
Supervising  Architest,  Washington,  D.  C 
for  an  electric  passenger  elevator  in  U. 
S.  Post  Oflfice  and  Court  House  at  Corpus 
Christi  and  also  in  U.  S.  Post  OfHce  and 
Court  House  at  Opelika,  Fla. 

Elevators — Los  Angeles,  Cal.  —  Until 
June  12,  by  Board  Supervisors  (A.  M. 
McPherrin,  Clerk),  for  furnishing  and 
Installing  two  electric  passenger  and  two 
electric  freight  elevators  and  three  elec- 
tric dumbwaiters  In  County  Hospital. 


MISCELLANEOUS 


PROPOSED  WORK. 

Transmission  Line — Walllngford,  Conn. 
— A  3-phase  11,000-volt  transmission  line 
is  to  be  constructed  in  Walllngford. 
About  18  miles  of  No.  6  B.  &  S.  bare 
copper  wire  Insulators,  two  150  kva. 
transformers,  etc.,  to  be  purchased.  A. 
L.   Pierce,   Supt. 

Conduit — Bayonne,  N.  J. — ^Plans  sub- 
mitted by  City  Engineer  to  City  Commis- 
sioners for  a  municipally  owned  conduit 
sy.stem,    estimated   to  cost   $40,000. 

Conduits— Princeton,  N.  J. — Public  Serv- 
ice Corporation  and  Bell  Telephone  Com- 
pany will  place  all  wires  underground. 

Lighting  Hanover  Bridge — Baltimore, 
Md.— All  bids  opened  May  23  for  lighting 
Hanover  Bridge  rejected  by  State  Roads 
Commission,  Garrett  Building,  Baltimore 
(William   L.    Marcy,    Secretary). 


PRICES  AND   LETTINGS. 
iflndicates  award  of  contract. 

♦Foundation  for  Power  House — New 
Orleans,  La. — Contract  for  constructing 
foundations  for  Alabama  Power  Com- 
pany's new  power  house  on  Warrior  River 
awarded  Jefferson  Construction  Company 
of  New  Orleans  at  $45,000. 

♦Cement  and  Sand — Davenport,  Iowa. 
— Contract  awarded  Builders  Sand  & 
Gravel  Company,  of  Davenport,  by  Levee 
Improvement  Commission  for  sand  and 
cement  needed  during  season  for  levee 
improvements;    cost    $32,910. 

Stadium — Billings,  Mont. — Piper  Con- 
struction Company,  Billings,  submitted  to 
County  Commissioners  lowest  bid  for  con- 
structing the  stadium  at  $66,000. 


Proposals 

For   Proposals   Advertised,   See   Paoe* 
63,  64,  65,  66  and  67 


WATERWORKS. 

Bids  See  Bng. 

Close.  Record, 

lun.    S.  Gate     Valves,     Etc.,     St. 

Paul,   Minn May  1» 

Adv.  May  13  to  27. 
/UB.    i.  Material,   St.   Paul,   Mloti.  May  13 

.      Adv.  May  13  to  27. 
Jun.     6.  Castings,    Etc.,    St.    Paul, 

Minn May  IS 

Adv.  May  13  to  27. 
Jun.    5.  C.  I.  Pipe,  Etc.,  St.  Paul, 

Minn May  It 

Adv.  May  13  to  27. 
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Ion. 
Ita. 


in. 


tvm. 
tun. 
Jan. 

fUL 

Inn. 

Jon. 
Job. 


/bb. 
Jna. 
Job. 


Jvn. 
Jul 

Jnn. 


JttB. 

Jan. 


»*•  S«« 

•■  ^»«;    Worta.     Btuvu. 

WMh.    Maris 

<   J^-  *^^*^  •  -»x    • 

(.  ftrstam.  tchula.  Min 1U«  SO 

C  Pn^piac    U  B 1 1  m.     N<w 

ssrw^**-^ »^" 

«.  COodQltrBiLrtfard.  Oona.  lUjr  IT 

AOT,  liajr  27. 
I-  ?"^    iTTlBcton,    N.    J..Jun.     S 
T.  Gkmrlty     Srstcm.     Ab«r- 

.     «l—ii.  Waah. Jun.    S 

I.  Pipe,  etc,  8i«mt  lladrc. 

.    „C»>-.   Jun.     3 

f.  R«p«lra  to  WsUa.  Whit*. 

wmter,   WU.    Hay  17 

•■  F?P«.  etc-.-Maaaachuaetta.  Jun.     3 
1«.  Water  W«rka.  Sheboygan 

„     ''^'U^  Wta.   May  17 

11.  ReatTTolr.   Lii   Porte.  Ind.  May  17 
..   „Ad».  May  17.  June  i. 
11.  ScTMaa.  St.  Paul.  Minn..  May  17 
11.  Metara,  Plttsbursh,  Pa...  Jun.    1 
11.  qaalraet   144.   New   York. 

N.  T May  10 

A<»T.  May  to. 
IJ.  Worta,  Port  Anhnr.  Teat.  Mar  »• 
If.  SVM*™-  O^tman.  Art*....  May  10 
IS.  Water  Worta.  Hartowton. 

¥52*T--i "'""•  ^ 

Adr.  Jun.  I. 
U.  Filtration    Plant.    Jasper. 

Ind.    Jun      J 

1*.  Water     Worta.      Staple- 

.-    ,5F^'*«»* Jun      3 

JJ-  S*^  ^^'HS^   Jun-     » 

17.  Watar  Worta,   Wbma- 

mooea.  Nab May  10 

M.  M  e  t  e  r  a.      Waabin(ton. 

„     D-  C.    Jun.     3 

"•Pipe.    etc..    Panama Jun.     3 

Pranchlae.    Winiamabura. 

Va.     May  17 

Adr.  May  17.  June  1. 

SEWERAGE  AND  SEWAGE 
DISPOSAL. 

>■■.    (.  AlUaneei,  Ohio  May  tc 

Ad^TMay  »0. 

faa.    j.  Jobnaoo   City.   Teon. May  17 

Jm.    f  Wielby.   N.   C May  27 

«■&.     C  Wllaon.   Conn.    May  27 

JOB.     «.  L^cansport.   Ind.    Jun.     3 

Job.     *.  Toronto,  Ont Jun.     3 

iBB.     T.  Darton.   Ohio    May  17 

^  Adr.  May  17,  Jona  t. 

JBB.     7.  KxwUtb.    N.    T May  « 

lUB.     7.  Warerly.    Iowa May  17 

Jbb.     7.  Brooklyn,  N.  T Jun.     3 

Jua.    S.  Milwaukee.   Wla May  10 

(I  Propa.)  Adr.  May  10  to  June 

Jan.     1.  Uncoln.    Neb Jun.     3 

Jbb.     ».  AInaworth.    Neb May  27 

Jbb.  ir  Redondo  Beach.  Cal Jun.     3 

Jun.  13.  Point  Pleaaant.  N.   J Jun.     3 

Adr.    Jnn.    3. 

Job.  II.  Newark,    N.    J Jun.    3 

Jon.  14.  Afton,    Okla.    May  17 

Jaa.  It.  Xenla.   Ohio May  10 

July  15.  Salem,    m. May  20 

Jnn.  IS.  Oakeadale.  Waah.   May  27 

Jan.  IS.  Lodi.    .V.    J jun      3 

Jnn.  1$.  Harlowton.   Mont Jun.     3 

Adr.  Jun.   3. 

JUb.  II.  Rirhmond,   Va.    Jnn.     1 

JUB.  1».  Columbus.    Mont.    Jun.     3 

JuB.  1».  Little   FklU.   N.  J Jun.     3 

Adr.  Jun.  2. 

JotL  20.  McComb.    Mlaa    May  27 

XSB.  M.  MIchliran   City.    Ind Jun.     3 

MB.  tS.  Milwaukee.     Wis Jun.     3 

Adr.    Jon.    3. 

Jun.  n.  The  Pas,  Man Jan.     1 

Jan.  H.  Tneaon.    Aria.    Jan.    1 

A«T.  Jon.  2. 


BRIDGES. 

Des  Molnea.  Iowa Jun.     3 

Haytl.  8.  D May  13 

Brookings.  8.  D May  10 

Montroae.    8.    D May  20 

Huron,  8.   D May  20 

Wabaah.   Ind. May  20 

MacoB.  Mlaa May  20 

Flora.  Mlaa.   . . . ; May  27 

Bralnerd.  Minn May  27 

Uttle  FUla,  Mlrni May  27 

Woonaoctat.   8.    D May  27 

Indiana    May  IT 

Canton.    Miss Iby  27 

Chandler.  Okla Jun.    3 

Mt.    Vernon,  Wash  Jun.     3 

Castlcwood,  8.  D Jun.     ?. 

Madison.    8.    D Jun.     3 

8an  Luis  Oblapo.  Cal Jun.     3 

Richmond.   Va.    Jun.     2 

Seneca.  Kan Jun.     3 

Planklntnn.    8.    D Jun.     2 

Petersbuni.   Ind Jun.     3 

Salem,  -8.    T>. Jnn.     1 

Mitchell.    8.    D Jan.     3 

Macomb,   Til Jun.     3 

Fond  da  Lac.  Wis Jnn.    3 

ra  Dorado.  Kan Apr.    8 

Ft.   Lauderdale.   Fla. May  2« 

London.    Ky May  27 

Humboldt.    Iowa    Jun.     2 

Bakerafleld.    Cal.  - Jun'.     2 

Loeh    Haren,    Pa Jun.     2 

Waatchcatcr.    Pa.    Jun.    I 

Dallsa,  Ore Jun.    2 

Batom.  N.  J May  27 

Madlaon.  Wis May  27 

Clarkurlll*.    Oa Jun.     3 

Carlyle.    HI Jun.     3 

Wahi>eton.  N   D Jnn.     3 

Plalnfleld.    N     J Jan.     3 

Phlladetphla.  Pa May  20 

Adr.  May  20. 

Modesto.    Cal May  27 

Cumberland.  Md Jun.     3 

Adr.  Jun*  3. 

Russell.   Mar     Jun.     3 

Lewlsbarc.    Pa Jun.     3 


J«a. 

5. 

fan. 

«. 

Jbb. 

«. 

Jua. 

«. 

Job. 

C 

Jbb. 

«. 

«. 

Ion. 

(. 

Job. 

(. 

Job. 

•. 

jBsa 

«. 

Jbbs 

«. 

Jbb. 

«. 

Jbb. 

«. 

Jbb. 

(. 

Jbb. 

«. 

Jbb. 

«. 

< 

Jbb. 

t, 

/BB. 

(. 

Jbb. 

(. 

Jbb. 

c. 

Jbb. 

•. 

Jbb. 

«. 

JUB. 

7. 

7. 

jCb. 

t. 

Jbb. 

2. 

iBB. 

t. 

Jbb. 

«. 

Jbb. 

(. 

Jbb. 

t. 

Jbb. 

i. 

hm. 

t. 

1m. 

». 

Jan. 

t. 

Job 

10. 

Jbb. 

12. 

Jbb. 

12. 

Jbb. 

IS. 

Jan. 

12. 

Jon. 

14. 

Job. 

IS. 

Jbb. 

17. 

mda 

Cloas. 
Jun.  1>. 
Jun.  1». 

Jun.  1». 

Jan.  1>. 


Jun.  I». 
Jun.  20. 
Jun.  JO. 
Jan.  10. 
Jun.  20. 


Jun.  12. 
Jun.  2(. 


Linton,    N.    D 

Benton  Harbor.  Mich . . . 

(3  F>rop8.)  Adv.  Jun.  3. 
Beaverton.  Mich 

Adv.  Jun.  3. 
Bonds,  Beaverton,  Mich. 

Adv.   Jun.   3. 

Sheridan,   Wyo 

Illinois     

Ijin  Crucea.  N.  M 

Indianapolis,  Ind.    

Connecticut    

Adv.  Jun.  3. 
Perry.  N.  Y 

Adr.  Jun.  3. 
Cllntwood.  Va 


See  Ena. 
Record. 
.  Jun.  3 
.  Jun.     3 

.  Jun.     3 

.  Jun.     3 

.  Jun.  3 
.  May  27 
.  Jun.  3 
.  Jun.  3 
.  Jun.     3 

.  Jun.     3 

.  May  20 


PAVING  AND  ROADS. 

Jun.     B.  Port  Jervts.  N.   Y May  13 

Adr.  May  13,  20. 
Jun.     5.  aeveland  Heights   (P.   O. 

Warrenrllle).  Ohio   May  13 

July    E.  Terrabonne,  La May  IS 

Adv.  May  IS. 
Jun.     S.Albany,    N.    Y May  20 

Adr.  May  30  to  June  3. 
Jun.     S.  Hackensack.  N.  J May  20 

Adv.  May  20,  27. 
Jun.     5.  Elmlra,    N.    Y May  27 

Adr.  May  17,  June  3. 
Jun.    5.  Kalamasoo.  Mich May  27 

Adr.  May  27,  June  S. 

Jun.     5.  Boston.  IJass Jun.     3 

Jun.     6.  Indiana     May  13 

Jun.     ».  VIncennes,    Ind May  20 

Adv.  May  20. 

Jun.     6.  BIllinKs.   Mont May  20 

Jun.     «.  Papilllon,    Neb May  20 

Jun.     t.  South  Bend.  Wash May  20 

Jun.     S.  New  Orleans.  La May  20 

Jun.     «.  Indiana  May  20 

Jun.     S.  Stockton.  Cal May  20 

Jun.     S.Shelby.    N.    C May  27 

Jun.     «.  Vancouver.    Wash May  27 

Jun.     6.  E^ph^ata,  Wash May  27 

Jun.     «.  Fort  Worth.  Tex May  27 

Jun.     «.  Johnson  City.  Tenn May  27 

Jun.     «.  New   WilminRton,    Pa May  27 

Jun.     6.  Dayton.  .  Ohio    May  27 

Adv.  May  27.  June  S. 
Jun.     S.  Georgetown.    Del May  27 

Adv.   May  27. 

Jan.     (.Indiana     May  27 

Jun.     S.  Paterson.   N.   J May  27 

Jun.     6.  Papilllon.  Neb Jun.     3 

Jun.     6.  Madlsonvllle.    Tenn Jun.     3 

lun.     8.  Frankfort.  Tenn Jun.     3 

Jun.     6.  Sultan,    Wash Jun.     6 

Jun.     6.  Phoenix,  Ariz Jun.     6 

Jun.     6.  Manheim,  Pa Jun.     3 

Jun.     8.  Bedford.    Pa Jun.     3 

Jun.     8.  Massachusetts    Jun.     3 

.fun.     8.   Indiana     Tun.     -i 

Jun.     8.  Kansas  City,  Mo Jun.     3 

Jun.     7.  Sultan.  Wash May  13 

lun.     7.  Palatka.  Fla May    8 

Adv.  May  8  to  20. 
Jun.     7.  Albany.    N.    Y May  20 

Adv.  May  20,  27. 

Jan.    7.  Cedarville,  Ohio   May  20 

Jun.     7.  Indiana  May  20 

Tun.     7.  Ann  Arbor.  Mich May  27 

lun.     7.  Morrison.   Ill May  27 

Jun.     7.  Columbus,    Ind May  27 

Jun.     7.  Indiana     May  27 

Jun.     7.  Brooklyn.    N.    Y Jun.     3 

Jun.     7.  l.ong    Island    City,    L.    I., 

N.     Y Jun.     3 

Jun.    7.  Sterling,   HI Jun.    3 

lun.     7.  nilnols    Jun.     3 

Jun.     7.  Baltimore,    Md Jun.     3 

Jun.     7.  Riverside.  Cal Jun.     3 

Jun.     7.  Dillon,    Mont Jun.     3 

Jun.     7.  Indianapolis,  Ind Jun.     3 

Jun.     7.  Indiana    Jun.     3 

Jan.     7.  Madison,  Wis Jun.     3 

Jun.     7.  McConnellsvllle,   Ohio Jun.     3 

Jun.     S.  Tallahassee,  Fla.         May  20 

Jun.     S.  Klefer,    Okla May  20 

Jan.    S.  Bakersfleld,  Cal May  20 

Jun.     S.  Olenwood  Springs.  Col May  20 

Jun.     8.  Indiana     May  27 

Jun.     8.  Madison,    Ind Jun.     3 

Jun.     S.Indiana    Jun.     3 

Jun.     8.  Steubcnvllle,    Ohio Jun.     3 

Jun.     8.  Bakersfleld,    Cal Jun.     3 

Jun.     J.Cincinnati,    Ohio    May  27 

.Tun.     9.  Buffalo,     N.    Y Jun.     3 

Jan.     9.  Madlsonvllle,   Tenn Jun.     3 

July  10.  Caldwell.    Tex Aor.  22 

Jun.  10.  Wichita,  Kan May  13 

Jun.  10.  Sanford.    Fla May  27 

Jun.  10.  Bradentown.   Fla Jun.     3 

Jun.  10.  Indian.-!    Jun.     3 

Jun.  12.  Jefferson,  Ohio   May  20 

Jun.  12.  Euclid.  Ohio  Mav  20 

Jun.  12.  New  Orleans,  La May  27 

Jun.  12.  Washington    May  27 

Jun.  12.  Indiana May  27 

Jun.  12.  Mllbum.   N.   J May  27 

Jun.  12.  Dunn,    N.  C May  20 

Adv.  May  20  to  June  S. 

Jun.  12.  Everett.   Wash Jun.     3 

Jun.  12.  Rustburg,    Va Jun.     3 

Jun.  12.  Kingwood,  W.  Va Jun.     8 

Jun.  12.  Freeport,  III Jun.     3 

Adv.   .Tun.    3. 

Jun.  12.  North  Yakima,  Wash Jun.     3 

Jun.  12.  Marllnton,    W.    Va Jun.     .1 

Jun.  12.  MontcIaIr,  N.   J Jun.     .1 

Adv.  Jun.  3. 
Jun.  12.  Malone,   N.   Y .lun.     3 

Adv.  Jun.  3. 

.Tun.  12.  Indiana    Jun.     3 

Jun.  12.  Cincinnati,    Ohio .lun.     3 

Jun.  12.  Winamac,    Ind Jun.     S 

Jun.  13.  Janesvllie.   Wis May  27 

Jun.  13.  Pennsylvania    May  27 

Adv.   May  27,  June  S. 

Jun.  13.  St.    Louis.    Mo Jun.     3 

Jun.  13.  Trenton,   N.  J Jun.     3 

Jun.  14.  Eaton.  Ohio   May  20 

Adv.  May  20,  27. 

Jun.  14.  Paterson,    N.    J .Tun.     3 

Jun.  IK.  Oreenfleld,    Ohio    May  20 

Jun.  15.  Zanesvllle.    Ohio    May  27 


Bids 
Close. 
Jun.  15. 
Jun.  15. 
Jun.  15. 
Jun.  16. 
Jun.  16. 

Jun.  16. 
Jun.  17. 

Jun.  17. 
Jun.  17. 

Jun.  19. 
Jun.  19. 
Jun.  19. 
Jun.  19. 
Jun.  19. 
Jun.  19. 
Jun.  20. 

Jun.  21. 
Jun.  21. 
Jun.  21. 
Jun.  25. 
Jun.  26. 
Jun.  26. 
Jun.  27. 
Jun.  27. 

Jun.  29. 

Jun.  30. 

July    1. 

July 

July 

July 

July 


1. 
1. 
5. 
5. 
July  10. 


See  Eng. 
Record. 

Fowler,    Cal May  27 

Carthage,     Mo J""-     % 

Hagerstown,   Md Jun-     J 

InSana     May  27 

Van  Wert,   Ohio Jun-     •> 

Adv.  (4  Props.)  Jun.  3. 

Tacoma,  Wash J"";  ^ 

Dolgeville.  N.  Y ••••  May  il 

Adv.   May  27,  June  3. 

Brooklyn,    N.    Y J""-     | 

Monticello,   N.   Y Jun.    3 

Adv.  Jun.  S.  .^      , 

Cresson,    Pa J""-     % 

Montesano,  Wash -Jun.     ^ 

Seattle,  Wash ■  ■  •  •  J""-     J 

Cuyahoga    Falls,    Ohio...  Jun.     i 

E^verett,  Wash Jun-    ^ 

Traer,    Iowa ■■ Jun.     i 

Rockville  Center,  Wis May  i7 

Adv.  May  27.  ,,  ,.  „, 

Charleston,    Miss May  27 

Sebrlng,   Fla May  27 

Vernon,    Ala May  27 

Indiana     May  27 

Washington,  Pa Jun.     i 

Cedar  Rapids,  Iowa Jun.     i 

Salt  Lake  City.  Utah....  May  13 
Jackson.    Tenn Jun.     i 

New^MartinsvIlIe,  W.  Va.  May  27 
Adv.  May  27,  June  3. 

Indiana    Jun-     3 

Maumee,  Ohio  May  27 

Mobile.    Ala May  27 

Bay  Mlnette,  Ala Jun.     3 

Indiana    Jun.     3 

Houma,    La Jun.     3 

Greenwood,   Miss May  20 


HYDRAULIC  CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Jun.  6.  DredRing,  Trenton,  N.  J.  May  27 
Jun.  6.  Drainage,  Monroe,  Ga..Jun.  3 
Jun.    6.  Levee,  ClarksviUe,  Miss... May  27 

Adv.  May  27,  June  3. 
Jun.     6.  Drainage,   Algona,   Iowa.  Jun.     3 
Jun.     6.  Drainage,  Estherville,  la.  Jun.     3 
Jun.     7.  Cleaning    Channel,    New- 

ark,    Ohio    May  20 

Jun.     7.  Dam,  Lock  Haven,  Pa...  May  27 

Adv.  May  27,  June  3. 
Jun.     7.  Wharf    Improv.,     Seattle, 

Wash May  27 

Jun.     7.  Dredging,     Wareham, 

Mass Jun.     3 

lun.     8.  Rip     rap,     Tompklnsville, 

N.  Y May  20 

Jun.  8.  Wharf.  New  Orleans,  La.  May  27 
Jun.  8.  Pier,  New  London,  Conn.  Jun.  3 
Jun.  10.  Flood      Protection.      Ray, 

Ariz May  13 

Adv.  May  13.  20. 
Jun.  10.  Dredging,   Michigan   City, 

Ind May  20 

Adv.   May  20  to  June  3. 
Jun.  10.  Levee,   Vicksburg,   Miss..  Jun.     3 

Adv.  Jun.  3. 
Jun.  10.  Wharf      Addition,      Fort 

Constitution,    N.    H Jun... 3 

Jun.  10.  Breakwater,  Chicago,  111.  Jun.  3 
lun.  12.  Dredging,        Philadelphia, 

Pa May  20 

Adv.  May  20. 
Jun.  12.  D  r  e  d  g  Ing,     Providence, 

R.  I May  27 

Adv.  May  27,  June  3. 
Jun.  16.  Irrigation,     Payson     City, 

Utah     May    6 

Adv.  May  6. 
Jun.  16.  Irrigation,  Hermiston, 

Ore May  13 

Adv.  May  13. 
Jun.  15.  Dredging,  Baltimore.  Md.  May  20 

Adv.    May    20    to  June    3. 
Jun.  16.  Improv.   Creek,   Belleville, 

111 May  20 

Jun.  15.  Water  Power   Lease,   Jo- 

llet.  111 May  20 

Adv.  May  20  to  June  3. 
Jun.  15.  I  r  r  1  g  ation,    Grandview, 

Wash Jun.     3 

Jun.  15.  Dike,  Oretown,  Ore Jun.     3 

Jun.  16.  Ditch,  Morris,  Minn Jun.     3 

Jun.  16.  Ditch,  Winamac,  Ind Jun.     3 

Jun.  17.  Ditch,  Winamac,  Ind Jun.     3 

Jun.  19.  Seawall,  Bridgeport, 

Conn May  27 

Adv.  May  27,  June  3. 
Tun.  20.  Stone,    New  Orleans,   La.  May  27 

Adv.  May  27,  June  3. 
Jun.  20.  Willows,      New     Orleans. 

La May  27 

Adv.  May  27,  June  3. 
Jun.  22.  Irrigation,    Malta,    Mont.  May  13 

Adv.   May  13. 
Jun.  24.  Irriga..  Balmorhea,  Tex..  May  27 
Jun.  30.  Dredging,  Baltimore,  Md.  Jun.     3 

Adv.  June  3. 
July     1.  Draln.ige.    Boston,    Mass.  Jun.     3 
Jul.     3.  Jetty,    Gardiner,    Ore May  27 


PUBLIC   BUILDINGS   AND 
SCHOOLS. 

8.  Waynesvllle,  N.  C May  13 

8.  Geneva,  Til May  13 

6.  Chambersburg,    Pa May  20 

6.  North  Arlington,  N.  J....  May  20 

C.  Leoil,  Kan May  20 

6.  Red  CToud,  Neb     May  20 

6,  Leesburg,    Ga Jun.     3 

6.  Houston.    Tex jun.     3 

6.  Benton,  Wis jnn      3 

6.  Red  Cloud,  Neb '.  Jun      3 

6.  Ewing.  Neb .      jun      3 

8.  Belleville.   Ill jun      3 

7.  Portland     Me May    * 

7.  Early.    Iowa      May  20 

7.  Mandan,   N.   D May  27 

7.  Brooklyn,  N.  Y May  27 

7.  Shelbume  Falls,  Mass...  May  27 

7.  Coalton.     Ohio     .Tun      3 

7.  Oulfport,    Miss jun      3 

7.  Hamilton,    Ont jun      3 

8.  Plnevllle,  W.  Va Apr.  21 

8.  Marysvllle,    Tenn May    I 


Jun. 
Tun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
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Jun. 
Jun. 
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Jun. 
Jun. 
Jun. 
Jun. 
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S. 
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8. 
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a. 
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X. 
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s. 
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». 
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9. 
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9. 
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9. 
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«. 
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10. 
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1(1. 
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Jun. 
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Jun. 

10. 
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Jun. 
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12. 

Jun. 

12. 

Jun. 

12. 

Jun. 

12. 

Jun. 

12. 

Jun. 

12. 
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Jun. 

13. 
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Jun. 
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Jun. 

20. 
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20. 
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22. 
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Waynesvllle,    N.    C May     ( 

Manistique,    Mich May  20 

Beloit,   Ohio    May  20 

Spencerville,    Ohio    Jun.     3 

London,    Ont Jun,     3 

Huntington,  Ind Jun.     3 

At  water,    Ohio May  27 

Lincoln,    Neb May  27 

New    Smyrna,    Fla May  27 

Grand  Rapids,  Ohio Jun.     3 

Avalon,  CaL   Jun.     3 

Irvingion,    Ind May  13 

Hanover,  Ohio May  20 

Hanover,  Ohio Jun.     3 

Cheshire,    Ohio    Jun.     3 

Scott    City,    Kan Jun.     3 

Ford    City,    Ont Jun.     3 

Rockwell  City,  Iowa Jun.     3 

East  Cambridge,   Mass...  Jun.     3 

Newell,    Iowa    May  20 

Elmira,   N.   Y May  20 

Adv.   May  20  to  June  3. 

Baker,    Ore May  27 

Wasco,    Cal Jun.     3 

New   Brunswick,    N.    J...  Jun.     3 

Osmond,  Neb Jun.     3 

Richards,  Mo Jun      3 

Trenton,   N.   J May  20 

.\dv.  May  20  to  June  3. 

Illinois     May  20 

New  York,  N.  Y May  20 

Adv.  May  20. 

Pennsylvania     Jun.     3 

Seattle,  Wash Jun.     3 

South    Boston,     Va May  20 

Sidney,  Mont May  27 

Columbia  Station,  Ohio..  May  27 

Ithaca,     N.     Y Jun.     3 

Wall    Lake,    Iowa Jun.     3 

Mlddletown.  Ohio May  13 

Leesburg,    Ohio May  27 

Neenah,    Wis May  13 

Adv.  May  13,  20. 

Sulphur  Grove,   Ohio Jun.     3 

Putnam,   Conn May  20 

Springdale,  Iowa May  20 

Dunn  Center,  N.  D May  27 

Dayton,    Ohio    Jun.     3 

Waterloo,    N.   Y Jun.     3 

Douglas,  Ariz May  20 

Kildeer,  N.   D May  27 

Pittsburgh,    Pa May  27 

Adv.  May  27,  June  3. 

MInden,  La May  20 

Rumford,  Me May  27 

Ansonia,    Ohio    Jun.     3 

Washington,    Ind May  27 

Adv.  May  27,  June  3. 

Alliance,    Ohio May  27 

Quincy,   Pa Jun.     3 

Albuquerque,   N.   M May  27 

Redfleld,   S.    D May  20 

Adv.  May  20,  27. 

Grlnnell,    Iowa May  27 

Pottstown.    Pa Jun,     3 

Tjake   Linden,    Mich Jun.     3 

Lewis,   Iowa May  27 

Erie,   Pa May  27 

Adv.  June  3. 
Rochester,    N.    Y May  27 

Adv.  May  27. 

New  Albany,    Ind Jun.     3 

Webb  City,    Mo Tun.     3 

Adv.  Jun.  3. 


PRIVATE    BUILDINGS. 

Jun.     6.  Alexandria,    Minn May  27 

Jun.     6.  Parshall,   N.   D Jun.     3 

Jun.  10.  Sturgeon  Bay,  Wis Jun.     3 

Jun.  13.  Chicago.   Ill May  II 

Jun.  15.  EUendale,  N.   D Jun.     3 

.fun.  15.  Fullerton,  N.  D Jun.     3 

Jun.  31.  Private       Bldg.,       Cincin- 
nati,   Ohio May  27 

July     1.  New    Orleans,    La May  20 

July     1.  Grand    Island,    Neb May  20 

NEW   INDUSTRIAL   PLANTS. 

Jun.     7.  Philadelphia,    Pa Jun.     3 

Jun.  15.   Port    Arthur.    Tex .May  27 

Adv.  May  27. 


MISCELLANEOUS. 

Road  Oil.  Boston  Mass..  Jun.  3 
Engine,  Richland  Center, 

Wis May  27 

Conduit,    Hartford,   Conn.  May  27 

Adv.    May  27. 
Garbage  Disposal,  Orange 

N.     J lun.     3 

Road  Oil.  Greendale,  Ind.  Jun.  3 
Cranes,  Seattle,  Waah...  May  27 
Steamer.  Washington, 

D.    C May  13 

Adv.   May  13  to  June  3. 
Elevator.  New  York,  N.  Y.  Jun.     3 
Stairs,   etc..  Lockport,  111.  May  20 
Coal.   Norfolk,    Va May  13 

.\dv.  Mav  13.  June  3. 
Plat  form,     Minneapolis. 

Minn May  1? 

Mail  Lifts,  Cincinnati,  O.  May  27 
Elevator,  Boone,  Iowa...  May  27 
Smokestack,         Olympla, 

Wash May  27 

Elevators,     Los     Angeles, 

Cal Jun.     3 

Boilers  for  Ice  Boat,  Bal- 
timore, Md May  27 

Adv.  May  27,  June  3. 
Underpass,  Connecticut..  Jun.     3 

Adv.  Jun.  3. 
Chemical     Engine,      etc., 

Butte,  Mont Jun.     3 

Adv.  Jun.  S. 
Elevator,    Corpus  Chrlstl. 

Tex       Jun.     3 

Mechanical  Mai!  Handling 

Appar..  New  York.  N.  Y.  May  12 
Mail      Handling     Device, 

New  Orleans,  La May  27 

El.  Rys.,  New  York.  N.  Y.  Apr.  11 

Adv.  Apr.  29  to  May  IS. 
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Jun. 
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6. 
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6. 

Jun. 

6. 

Jun. 
Jun. 
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July 
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Price  Advances  Not  So  Serious  a  Handicap  to  Construction 
As  Steel  Market  Has  Caused  Many  to  Think 

Considered  in  Connection  with  Total  Consumption  of  Each  Material  and  Proportion  of  Material  Cost  to  Entire  Cost 
of  Projects,  Increases  Shrink  in  Importance— Cement  Statistics  to  1916  Show  Industry  Has  Been  Normal 


AN  ESTIMATE  of  the  real  meaning  of  the 
price  advances  of  several  important  con- 
struction materials  during  the  past  few 
months  indicates  that  the  rise  in  material  prices 
alone  probably  has  not  increased  the  cost  of  con- 
struction projects  even  as  much  as  10  per  cent 
above  the  low  levels  at  which  materials  were 
sold  a  year  ago,  even  under  the  assumption  that 
all  materials  for  a  given  project  are  bought  at 
top  prices.  It  is  a  question  as  to  whether  such  an 
advance  would  have  any  effect,  in  times  of  abun- 
dant money  and  a  good  market  for  manufactured 
products,  in  curtailing  construction.  It  appears, 
therefore,  that  the  labor  situation,  uncertainty 
as  to  the  effect  of  the  conclusion  of  the  war  on 
conditions  in  this  country,  and,  to  a  large  extent 
at  present,  political  uncertainty,  are  factors  which 
have  relatively  far  more  to  do  with  the  current 
volume  of  building  work  than  the  market  for  con- 
struction materials. 

In  order  to  appreciate  the  meaning  of  per- 
centage increases  in  market  prices  it  is  necessary 
to  consider  the  relative  quantities  used  in  con- 
struction work  of  the  materials  whose  prices  have 
changed.  In  the  accompanying  table  are  given 
the  absolute  prices  one  year  ago  and  at  the  pres- 
ent time,  with  the  absolute  per  cent  of  change, 
for  certain  important  construction  materials  for 
which  statistics  are  available.  In  order  to  form 
an  estimate  of  the  per  cent  by  which  these  price 
advances  have  increased  the  cost  of  the  materials 
for  any  given  project,  it  is  necessary  to  weight 
the  percentage  of  change  for  each  according  to 
the  cost  of  each  commodity  in  relation  to  the 
total  material  cost  of  the  project.  As  it  is  not 
possible  to  do  this  directly,  the  percentages  have 
been  weighted  in  accordance  with  the  average 
monthly  value  of  the  total  output  of  each  com- 
modity sold  for  construction  purposes  in  this 
country.  While  government  statistics  provide 
more  or  less  accurate  figures  for  a  number  of 
these  monthly  values,  several  of  them;  including 
structural  steel  and  lumber,  are  estimates.  These, 
however,  are  thought  to  be  close  enough  for  pur- 
poses of  comparison. 

Mill  Value 
of  One 
Month's 
Consump- 
Price     Price       Per  tion 

June,     June,      Cent        at  191S 
1915      1916    Change       Prices 
Structural     steel,     per 

100  lb.,  Pittsburgh..  $1.20  $2.60  -(-117  $3,600,000 
No.  28  black  sheets,  per 

100  lb.,  Pittsburgh.  .      1.90       3.00        -(-58        

Black    steel    pipe,    per 

ton,  Pittsburgh 44.00      64.00        -(-45        

Cast-iron  pipe,  per  ton, 

tidewater    22.50     30.50        -(-35        

Cement,    average    five 

leading  cities 1.15       1.47        -f-28     10,800,000 

12-in.   sewer   pipe,   per 

ft..  New  York 20  .27        +35        1,200,000 

Common      brick,      per 

1000,  New  York 6.00        8.25        +37        3.700,000 

Crushed  stone,  per  cu. 

yd.,  New  York 95  .90  — G        2,500,000 

Gravel,     per     cu.     yd., 

New  York 85  ,80         — 7  750.000 

Pine  and  flr +20     10,000,000 

If  the  percentage  of  change  in  unit  price  for 
structural  steel,  cement,  sewer  pipe,  brick,  gravel, 
crushed  stone  and  lumber  be  weighted  in  propor- 
tion to  the  monthly  consumption  of  each  at  1915 
prices,  it  will  be  found  that  the  cost  of  a  hypo- 
thetical project  which  used  each  of  these  com- 
modities in  this  proportion,  and  which  required 
no  other  materials,  would  be  increased  (in  re- 
spect only  to  the  cost  of  materials)  by  33  per 
cent.  Material  costs,  however,  are  only  a  part 
of  the  cost  of  construction  projects.  On  some 
projects,  for  instance,  land  values  and  other  ex- 
penses of  the  promoters  will  amount  to  35  per 
cent  of  the  total  project.  Another  35  per  cent 
of  the  total  cost  will  be  made  up  of  labor,  tools 
and  overhead  expenses  in  connection  with  the 
construction.  The  materials  used  would  thus 
represent  only  30  per  cent  of  the  total  cost.  On 
this  basis,  the  entire  cost  of  the  project  would 
be  increased  by  these  price  advances  somewhat 
less  than  10  per  cent. 


It  will  be  noted  that  two  commodities  in  this  list, 
of  each  of  which  three  times  as  much  is  consumed 
as  of  any  of  the  other  materials,  have  advanced 
but  little  in  price  as  compared  with  structural 
steel.  Of  these  two,  cement  has  for  some  time 
been  selling  at  a  very  low  figure,  as  is  illustrated 
by  the  diagram  published  herewith,  which  figures 

lOOr 


1906   1907  1908    1909    1910     1911     1912     1915     1914     1915 

Year 
THE  CEMENT  INDUSTRY  FOR  PAST  TEN  YEARS 

Points  on  the  vertical  lines  show  average  or  total 
for  the  year.  Curves  connect  these  points,  but  do 
not  show  the  trend  within  the  year. 

issued  this  week  by  the  U.  S.  Geological  Survey 
have  made  it  possible  to  bring  up  to  Jan.  1  of 
this  year.  The  other  important  material,  lumber, 
the  total  value  of  which  used  monthly  in  construc- 
tion work  is  probably  in  excess  of  the  figure  given, 
cannot  be  said  to  command  an  abnormal  price  at 
present.  While  the  lumber  price  situation  is 
much  confused  by  freight  rates  and  embargoes, 
lack  of  water  transportation  and  other  cross  cur- 
rents, it  is  the  general  opinion  that  prices  are 
below  the  level  of  1912,  which  is  usually  con- 
sidered the  last  year  in  which  the  lumber  in- 
dustry as  a  whole  was  able  to  make  a  profit. 

In  addition  to  the  conclusion  that  the  actual 
increase  in  cost  of  materials  for  construction 
projects  is  considerably  below  what  is  indicated 
by  surface  conditions,  it  is  evident  that  prices 
on  the  whole  have  not  advanced  unduly  above  the 
normal  line.  Everyone  will  admit  that  this  nor- 
mal line  lies  considerably  above  the  low  material 
prices  which  have  ruled  since  the  outbreak  of 
the  war.  It  appears  likely,  therefore,  that  ma- 
terial prices  should  not  curtail  the  volume  of 
construction  work,  in  view  of  the  present  favor- 
able financial  conditions.  Moreover,  if  the  polit- 
ical situation  is  cleared  up  in  such  a  way  as  to 
indicate  a  return  of  the  Republican  party  to 
power,  new  construction  work  is  likely  to  be  lim- 
ited only  by  the  supply  of  labor.  That  this  is  being 
anticipated  is  shown  by  building  permits  for  May 
exceeding  those  of  1913,  1914  and  1915. 

Buildings 

The  more  important  projects  in  a  large  volume 
of  building  noted  in  this  issue  are  summarized  in 
the  following  table: 


Contracts  awarded : 

Newpoit,  R.  I 

Lincoln  Park,  N.  J.  . .  . 

Poughkeepsie,  N.  Y.  . . 

Baltimore,  Md 

Chester,  Pa .  . 

Cleveland,  Ohio 

Seattle,  Wash 

Sherbrooke,  Que 

Cote  des  Neiges  Quest, 
Que 

Win->ipeg,  Man 

Bids  desired  : 

London,  Ont 

Proposed  work  ; 

New  York  City.  . . 

New  York  City. . . 

Brooklyn,  N.  Y.  .  . 

Cleveland.  Ohio. .  . 

Portsmouth,  Ohio 

Chicago.  Ill 

Woodriver,  III..  .  . 

New  Orleans,  La. . 

Joplln,  Mo 

St.  Paul,  Minn..  .  . 

Avalon,  C'al 


Kind  of  Building 


Value 


Post  office $224,996 

Factory   buildings...  2,000,000 

Railroad  station 340,000 

Country  house 300,000 

Office   building 350,000 

Hospital    435,000 

Department    store...  1,000,000 

Cathedral 175,000 

College  building 200,000 

Bank  building 600,000 


.School  building 300,000 

Hospital   200,000 

Brick  tenements 600,000 

Factory  building. .  . .  200,000 

Library 2,000,000 

Railroad  station 450,000 

Club  building 500,000 

Cannery    1,000,000 

Theater ■  200,000 

School   300,000 

Packing  plant 500,000 

Amusement  park....  400,000 


Bridges  and  Roads 

A  bridge  contract  has  been  awarded  at  $116,000 
at  Warren,  Pa.  A  concrete  viaduct  superstruc- 
ture contracted  for  at  Des  Moines,  Iowa,  vrill 
cost  $49,000.  Engineers  have  been  engaged  to 
design  a  $300,000  bridge  at  Harrisburg,  Pa.  The 
sum  of  $725,000  for  trafficway  and  viaduct  con- 
struction has  been  voted  at  Kansas  City.  Engfi- 
neers  have  been  engaged  to  design  a  $250,000 
concrete  arch  bridge  at  Salem,  Ore. 

Important  road  and  paving  work  noted  in  this 
issue  is  summarized  below: 

Value  or 
Kind  Quantity 

Contracts  awarded : 

Hartford,  Conn Paving    $500,000 

Carbondale,  Pa Brick 160,000 

Charleston,  111 Highways 254,000 

Harrisburg,  111 Paving    157,000 

Amarillo,  Tex Paving    117,600 

Tacoma,  Wash Paving    95,950 

Bids  desired  : 

Greenwich,  Conn Concrete    43,500  so.  yd. 

New  York  State Highways 20  mi. 

Perth  Amboy,  N.  J.  . .  .Asphalt  block. . .  .34,000  sq.  yd. 

Ohio Highways $1,355,402 

Pine  Bluff,  Ark Macadam    289,000 

Minot,  N.  D Paving   85,000 

Proposed  work : 

Connecticut Highways    350,000 

Elizabeth,  N.  J Paving    297,469 

Buffalo,  N.  Y Paving    103,000 

Cincmnati,  Ohio Granite  block 432,000 

Somerset,  Ky Highways 300,000 

Lakeland,  Fla Highways 2,500,000 

Yazoo,  Mich Highways 625,000 

Jennings,  La Highways 500,000 

Monroe,  La Highways 500,000 

Medford,  Ore Highways 300,000 

Coquille,  Ore Highways 362,000 

Los  Angeles,  Cal Highways   468,970 

Montreal,  Que Asphalt 250,000 

Toronto,  Ont Highways 150,000 

Waterworks  and  Sewers 

Bids  have  been  opened  in  Long  Island  City, 
N.  Y.,  for  two  sections  of  sewer  work  to  cost 
$114,000.  Two  contracts  amounting  to  $167,000 
have  been  awarded  on  the  Passaic  sewer  at  New- 
ark, N.  J.  Bids  are  desired  for  constructing  a 
waterworks  system  at  Harrison,  Ark.  A  filtra- 
tion plant  costing  $55,000  will  be  let  June  28  at 
St.  Hyacinth,  Que.  A  sewage  disposal  plant  to 
cost  $400,000  will  come  up  for  letting  June  23 
at  Houston,  Tex. 

Engineers  have  been  engaged  for  water  supply 
and  sewage  systems  to  cost  $3,000,000  at  Chap- 
paqua,  N.  Y.  Improvements  to  the  waterworks 
of  Savannah,  Ga.,  are  estimated  to  cost  $300,000. 
Sewer  construction  proposed  at  Grand  Rapids, 
Mich.,  will  cost  $160,000.  Plans  have  been  pre- 
pared at  Emmetsburg,  Iowa,  for  a  $100,000  storm 
sewer.  Permission  has  been  applied  for  to  im- 
prove the  Sweetwater  reservoir  at  San  Diego, 
Cal.,  at  a  cost  of  $100,000.  Waterworks  construc- 
tion costing  $230,000  is  contemplated  at  St.  John, 
N.  B. 

Miscellaneons 

Contracts  for  two  subway  sections  and  for 
station  finish  have  been  awarded  in  New  York 
City  at  a  total  of  $3,626,000,  and  bids  have  been 
opened  on  another  station-finish  contract  to  cost 
$316,000.  A  contract  for  improving  283  miles 
of  railroad,  including  the  elimination  of  grade 
crossings,  has  been  awarded  at  Asheville,  N.  C. 
A  drainage  contract  amounting  to  $167,000  has 
been  awarded  at  Billings,  Mont.  The  construc- 
tion of  a  $1,750,000  railway  line  has  been  con- 
tracted for  at  Fredericton,  N.  B. 

Bids  are  desired  in  New  York  City  for  pier 
work  on  which  $136,000  security  will  be  required. 
A  contract  for  drainage  work  to  cost  $275,000  will 
soon  be  let  at  Paducah,  Ky.  It  is  reported  that 
railroad  improvements  costing  $500,000  are 
planned  at  Richmond,  Ind.  Another  report  of 
proposed  railroad  work  concerns  improvements 
costing  $2,000,000  to  the  Chicago,  Burlington  & 
Quincy.  The  construction  of  a  branch  railroad 
costing  $200,000  is  proposed  at  Pendry,  Mont. 
Surveys  are  being  made,  it  is  said,  for  150  miles 
of  electric  railway  near  Porterville,  Cal.  Plans 
are  being  prepared  at  Windsor,  Ont.,  for  a 
$175,000  dock. 
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PROPOSED  WORK. 

LawTwc*.  Mats.— Ftlter  pUnt  to  he 
2««a2et«d  in  this  city  at  a  cost  of  !««.- 
•••win  b«  built  by  the  city  with  day 
ggf— *««'  dlrecUon  of  John  F.  Flnnacan. 
gwecjor  €»f  BadnMrlux.  a.  D.  SUrble, 
QXtj  "»-_• 


PtHrtiH.    Maaa.— CouRcU   passed   ordl- 
"—^    apprapriaUiic    $H,000    for    water 
jBtansions   and    flA.OOO    for    sewer 
-*—      Addresi  City   Clerk. 

._-:;^rS  •*4?*-~A"  *'^'  opened  May  ». 
PT  PubMc  Worlts  Oepattment.  for  taylns 
PB*  an  IMS  Danvers  and  North  liirers 
Mije  b«jn  rejacted.  New  proposaU  to  be 
•aBM.  W.  8.  Johnson.  10  Tremont  Street, 
Boatoa.  Encineer. 


CONTRACTING  NEWS 

Of  Special  Interest  to  Engineers,  Contractors,  Builders  and 
Manufacturers  of  Engineering  and  Building  Supplies 


R.  I.— City  Coonctl  voted 
.ii---.  -  -.-i-^  ''•'■  'mprovemenu  to  niterlnc 
PlaDt.    Addreaa  City  Clerk. 

Ctiappaqua.  N.  Y.— Hansen  &  Coulter,  ! 
&*CWr  Street.  New  VorK.  ... 
Ktnaen  for  the  water  supp>>-  and  sewerace 
*?**.*?**»*  disposal  sjrstems,  to  coat  »S,- 


E»BMr«.NjV.— Contract  soon  to  be  let 
K.  1  J.*'*.***   tMX.    caracity   pump,    pro- 


J  by  eieetricUy  to  l>e  Installed  in  the 

Poaptas   staUon.      Harry    M.    Beardsley, 
a«Mnl  Manaser  Watar  Board. 

Mount  Vaman,  N.  Y.— Governor  Whlt- 
mu  Ma  aicned  a  blU  permlttInK  towns  of 
WaatdMMar  Ooonty  to  acquire  their  own 
mptUK  system  and  connect  with  the  New 
'■???'  »"»•«•  ■npply.  Mount  Vernon  U 
taking  steps  to  acquire  a  system  and 
make    connections.      Address    Mayor. 

Had  Crsak.  N.  Y.— Contract  will  be  let 
about  July  by  J.  M.  Jones.  Villase  Clerk. 
for  eonstructins  water  works  to  coat  $30,- 
00«.  to  include  two  triplex  pumps  200.000 
^-  each  in  24  hours,  elevated  lank  100,- 
•••  «^:.  M  hydranu,  eta  H.  C.  Kitt- 
redsa.  Bnclneer,  Rochester. 

Syracuse.  N.  .Y.— Contract  will  let 
about  end  of  June  for  hydrants  and 
J«5?""  Address  Board  of  Contract  A 
P—WJ.    G.  F.  Brownlnc,  Engineer,  Syra- 


^reakars.  N.  Y.— Water  bonds  for  $160,- 
•M  wlU  be  sold  June  15  by  Jos.  Miller, 
City  Comptroller. 

Mount  Holly,  N.  J.— Township  Commit- 
taa  is  In  favor  of  purchasing  the  plant  of 
tba  Mount  HoUy  Water  Company  for 
analdpal  ownership  and  Installing  an 
attcaian  water  system.  Address  Town- 
ship Clerk. 

Curwensvllla,  Pa.  —  Farley  Gannett, 
Theodore  E.  Seelye  and  Samuel  W.  Flem- 
ing: Jr..  Telegraph  BIdg.,  Harrisburg. 
•"gaged  by  Borough,  to  report  on  water 
aystam  and  prepare  preliminary  plans 
(or  improving  syatam. 

Menaaaen,  Pa.— Chester  &  Fleming, 
Pituburgh.  preparing  plans  and  specT- 
llcationa  tor  extensive  additions  to  dis- 
tribution system  of  local  water  comi>any. 

Pennsylvania.— Following  permits  is- 
sued by  Department  of  Health,  Harris- 
burg: 

Franklin  City.— Additional  supply  from 
naw  walla. 

BUsabeth  (Monongahela  Valley  W.  Co.). 
— Plans  for  Improvements  at  existing 
nitration  plant  and  requiring  provision  for 
additloaal  capacity. 

MaadvlUe.— Additional  supply  from  new 
velL 

8.  Mlddleton  Twp.,  Cumberland  Co., 
<J.  C  Bncher).— Extension  of  distribut- 
ing system. 

Trl-CIUes  Water  Co..  (Charleroi  & 
Dooora).- Plana  for  additional  sedimenta- 
tion at  flltratton  plant. 

Mercar,  (Mercer  W.  Co.).— Plans  for 
flltration  worlca. 

Aliquippa.— Additional  supply  from  new 
wells  and  requiring  plans  for  disinfec- 
tion during  emergenciea. 

Ashland. — ^Plana  tor  storage  reservoir, 
mtratlOB  plant  and  Ore  service  pumping 
station. 

BaOa  Vernon.  (Belle  Vernon  W.  Cto.). 
— ^PfaUM  tor  temporary  germicidal  treat- 
ment and  requiring  plana  for  permanent 
purification  work*. 

Johnaonbnrg,  (Johnsonburg  W.  Co.). — 
Outline   plans   for   filtration   works. 

Lewlsbnrg.  (Lcwiaburg  W.  Co.).— Re- 
quiring nitration. 

Milton.  (Mountain  W.  Co.).— Requiring 
miration. 

Point  Marion.  (SprlnghiU  Water  Co.).— 
Raqnirtag  germicidal  treatment  of  pres- 
•■t  attpf^y  and  either  plans  ror  nitration 
of    aaasa    or    development    of    new    safe 

'^Bf'-  _ 

Somerset. — Plans  tor  storage  reservoir 
and  additional  drilled  well  supply. 

Watsontown.  (Watsontown  W.  Co  )  — 
Requiring  flltration. 

Wellsboro,  (WeUsboro  W.  Co.).— For 
temporary  germicidal  treatment  and  re- 
quiring studies  for  permanent  safe  sup- 
ply. 

Rlngtawn,  Pa.— Contract  soon  to  be  1st 
by  Borough  CJouncil  tor  constructing  a 
raaervoir  and  one  mile  of  pipe:  cost  about 
ftt,tH.  Mark  C.  Krouse,  Engineer.  Wll- 
ligmaport. 


Wllllsmsport,  Pa. — Farley  Gannet,  Tele- 
graph Building,  Harrisburg,  engaged  to 
estimate  cost  of  plant  of  Williamsport 
Water  Co.  (Tlty  considering  purchasing 
plant 

Elloree,  S.  C— City  Council  consider- 
ing water  works.     Address  City  Clerli. 

Athens,  Ga.— Water  works  bonds  for 
$40,000  sold.     Address  City  Clerk. 

Miami,  Fla.— Ocean  Beach  Realty  Com- 
pany will  lay  3H  miles  of  water  and 
sewer  mains  at  a  cost  of  $20,000. 

St.  Augustine,  Fla. — Election  will  prob- 
ably be  held  to  vote  on  water  works  Im- 
provements. Address  Secretary  City 
Commissioners. 

St.  Augustine,  Fla. — C.  S.  Coe,  Engr. 
M.  of  W.  of  the  Florida  East  Coast  Ry., 
St.  Augustine,  has  been  appointed  chair- 
man of  Water  Works  Advisory  Board  to 
prepare  and  submit  designs  for  adequate 
water  supply  for  city. 

Bioomlngton,  Ky.— Water  works  Im- 
provements bonds  for  $62,000  have  been 
sold.      Address  City  Clerk. 

Canton,  Ohio. — Water  works  bonds  for 
JSO.OOO  will  be  sold  June  26,  by  Sam'l  E. 
Barr,   City  Aud. 

Cleveland,  Ohio.— City  Utilities  Dept. 
will  soon  purchase  about  $50,000  worth 
cast-iron  pipe  for  relaying  water  mains. 
Charles  Jaeger,  City  Water  Commissioner. 

ConsUntine,  Mich.— A.  H.  Smith  Com- 
pany, Toledo.  Ohio,  engaged  as  engineers 
for  water  works  Improvements  contem- 
plated here,  to  include  wells,  etc.  Arnold 
E.  Tracy,  City  CTerk. 

Monroe,  Mich.— Chester  &  Fleming, 
Pituburgh,  engaged  to  investigate  water 
works  for  Local   Water  Company. 

La  Salle,  Ml.— City  plans  to  enlarge  wa- 
ter works  and  light  equipment  and  extend 
sewer  system.  Martin  Kurkowski,  City 
Clerk. 

Stroud,  III.— Citizens  voted  $30,000  bonds 
for  water  works  and  electric  light  plant. 
Address  City  Clerk. 

Utica,  III. — Extensions  to  water  works 
contemplated;  estimated  cost  $19,000.  L. 
N.  Sabo,  Village  Clerk. 

,  Wvanet,  III.— Citizens  will  vote  June 
20.  $8,000  bonds  for  water  works.  Ad- 
dress  City  Clerk. 

Kellogg,  Iowa.— Citizens  voted  $10,000 
lionds  for  water  works.  Address  City 
Clerk. 

Albert  Lea,  Minn. — City  proposed  con- 
structing reservoir  and  installing  pump  at 
water  station.  VVllllam  Barneck,  City  iSn- 
gmeer. 

BIwabik,  Minn.— Contract  soon  to  be  let 
for  water  works  Improvements.  W.  J. 
Hadja,  of  Virginia  Village,  Engr. 

..fAl''*"''  Minn.— City  CouncU  sold 
$16,000  reservoir  bonds. 

Topeka,  Kan.— F.  M.  Newland,  Water 
Commissioner,  is  investigating  the  con- 
struction of  a  concrete  reservoir,  equipped 
with  an  aereating  fountain  and  centrifu- 
gal   pump. 

Blue  Hill,  Neb.— City  Council  approved 
I<lans  for  a  municipal  water  and  electric 
light  plant  to  cost  $7,000. 

Glendlve,  Mont.— Bonds  for  filtration 
plant  and  other  improvements,  costing 
$66,000,  wlU  be  sold  June  20  by  August 
<  olin.  Clerk;  Burns  &  McDonald,  Engi- 
neers, Kansas  City,  Mo. 

Terry,  Mont,— Security  Bridge  Com- 
pany, Billings,  Mont.,  estimates  cost  of 
constructing  water  works  and  sewer  sys- 
tem at  $10,000  each.  Address  Town 
Clerk. 

Brookfleld,  Mo.— Plans  being  considered 
for  the  installation  of  a  municipal  water 
works  and  electric  light  plant.  Address 
City  Clerk. 

Joplln,  Mo. — State  has  ordered  this  city 
lo  construct  a  filtration  plant  to  be  in 
operation  by  April,  1817.  W.  A.  Stone, 
Mayor. 

Mount  Vernon,  Mc— Plans  completed 
for  improvements  to  water  works  and 
electric  light  plant,  to  cost  $15,000.  Al- 
bert C.  Moore,  Engineer,  Frisco  Building, 
Joplin,  Mo.  Probably  no  further  action 
will  be  taken  until  fall. 

Pocahontas,  Ark.— Plans  prepared  by  J. 
II.  McCrary  Co.  of  Atlanta,  Ga.,  for  water 
works  to  be  constructed  in  Pocahontas: 
cost  $46,000. 

Snyder,  Tex. — Plans  being  prepared  by 
Water  Committee  of  City  CounclTfor  im- 
provemenU  to  water  system.  Address 
Mayor. 


McLoud,  Okla. — Construction  of  water 
works  is  under  consideration.  Address 
City    Clerk. 

Clovls,  N.  M.— Water  and  light  bonds 
for  $30,000  have  been  sold.  Address  City 
Clerk. 

Fort  Stanton,  N.  M.—A  1,000,000  gal. 
concrete  reservoir  equipped  with  electric 
pump  and  pipe  line  to  the  Marine  Sani- 
tarium at  Ft.  Stanton  on  Rio  Bonito  in 
Lincoln  County  will  be  constructed.  Ad- 
dress  Superintendent  Marine  Sanitarium. 

Springer,  N.  M.— Water  bonds  for  $32,- 
000  and  sewer  bonds  for  $6,000  have  been 
sold.     Address   City   Clerk. 

Canby,  Ore. — Citizens  authorized  Coun- 
cil to  issue  $18,000  bonds  for  constructing 
or  purchase  of  a  municipal  water  works. 
Address  City  Clerk. 

Sllverton,  Ore. — Citizens,  May  13,  voted 
$15,198  bonds  to  construct  water  works. 
Mark   Paulson,    City   Recorder. 

Coallnga,  Gal. — Increasing  the  water 
supply  pressure  for  fire  protection,  at  a 
cost  of  $25,000,  is  under  consideration  by 
City  Council.     Address  City  Clerk. 

San  Bernardino,  Cal. — See  "Bridges." 

San  Diego,  Cal. — Sweetwater  Water  Co. 
(H.  N.  Savage,  Chief  Engineer,  San 
Diego)  applied  to  State  Water  Commis- 
sion, Sacramento,  for  approval  of  plans 
for  reconstructing  and  improving  Sweet- 
water Reservoir;  cost  about  $100,000. 

Flagstaff,  Ariz. — Construction  of  a 
high  pressure  water  system  at  cost  of 
>■  15.000  contemplated  by  Town  Council. 
About  3  miles  of  6-in.  pipe  required. 
Alex.   Johnson,  City  Clerk. 

Williams,  Ariz. — Town  Council  consid- 
ering installing  municipal  water  and 
light    plant. 

McCammon,  Idaho.— Contract  soon  to 
be  let  by  Public  Utilities  Commission  for 
constructing  water  works  to  cost  $22,000, 
including  a  steel  tank,  $50,000  gal.  ca- 
pacity, 90-ft.  tower,  water  mains,  etc. 
Bonds  have  been  sold. 

Pocatello,  Idaho.— City  Council  voted  to 
purchase  plant  of  the  Pocatello  Water 
Company.     Address   City  Clerk. 

St.  John,  N.  B.— City  Council  contem- 
plates additions  to  water  works  system 
costing  $230,000. 

Sarnia,  Ont. — City  has  received  a 
recommendation  from  Provincial  Board  of 
Health  that  a  30-in.  pipe  be  laid  under 
Ihe  bed  of  the  river  to  a  point  200  ft 
from  the  shore,  where  a  crib  will  be 
erected  about  40  ft.  above  the  bottom  of 
ihe  river.  An  automatic  chlorine  ma- 
chine will  be  installed  to  purify  the 
water. 

Taccma,  Wash. — Contract  soon  to  be  let 
for  constructing  3i4  miles  of  pipe  line 
from  South  Tacoma  wells  to  Hood  Street 
reservoir.  W.  D.  Nlckeus,  City  Clerk; 
L.  A.  Nicholson,  City  Engineer. 

BIOS    DESIRED, 

Washington,  D.  C— By  Bureau  Supplies 
and  Accounts  Navy  Dept.,  Washington, 
D  C.  for  Sch.  9736,  Mare  Island,  Cal., 
milscelianeous  malleable  iron,  galvanized 
pipe  flttings.  and  cast  and  wrought  iron 
galvanized  pipe  flttings,  and  1312  lb. 
malleable  galvanized  iron  unions. 

MIddletown,  Ohio.— Until  July  5,  by  City 
tommissioncrs,  for  constructing  pump 
house,  reservoir,  laying  pipe,  etc.,  adver- 
l'-?}"^  iR  Engineering  Record.  John  Kunz, 
City  Clerk;  Seabury  G  Pollard,  Consult- 
ing Engineer,  Cincinnati. 

Carrolltown,  Ill.-Until  June  20,  by  A. 
H.  Johnson,  City  Clerk,  for  constructing 
one  pumping  unit  consisting  of  triplex 
pump  (260  g.p.m)  kerosene  engine,  air 
compressors,  and  all  flttings  and  coiinec- 
tlons. 

Cicero,  Ill.-Until  June  12,  by  Board 
Local  Improvements  (James  S.  Rylans 
Secy.),  for  water  supply  and  water  serv- 
ice pipes  In  West  Thirty-second,  South 
streets '"  Fifty-ninth  and  other 

Sheboygan  Falls.  Wis.— Lntil  June  12 
by  Board  Public  X^orks,  for  constructing 
water  works  system,  to  consist  of  16,556 
ft  4  to  W-in^  pipe,  32  hydrants,  valves" 
etc.     Frank   Kroeger,   City  Clerk.        """• 

i,.^t*1c''','^*''-~^®P*"''«<J  desired  until 
;".Ln,^S'  '?';  constructing  water  works 
Orant   &   Fulton,    Engrs.,   Lincoln. 

,."^"'*°"-    Ark-- Until   June    26,    by   W 

f  w»"",i°"j  *^'"""-  ^"^""^  Comm  ssioners 
of  Water  Improvement  District  No.  1  at 
Harrison  for  constructing  water  works 
advertised  In  Engineering  Record  w 
Hson^  Consulting  Engineer,  Har- 


St,  Hyacinthe,  Que.— Until  June  28  by 
City  Clerk  for  mechanical  filtration  plant 
to  cost  $75,000,  capacity  4,000,000  gal. 
Plant  to  include  pumps — (our  2,000,000  gal 
per  day,  one  5,000,000  gal.  per  day,  one 
2,000,000  gal.  per  day  and  one  4,000,000  gal 
per  day — coagulation  basins,  filtered  water 
reservoirs,  filters  and  building.  FVederick 
E.  Field,  Montreal,  Que.,  Flltration  En- 
gineer. 

Vancouver,  B.  C. — Reported  desired  un- 
til June  28,  by  Jas.  Stuart,  City  Purchas- 
ing Agent,  for  75,000  lin.  ft.  6,  8  and  12- 
in.   lap-welded  steel  pipe. 

Victoria,  B,  C. — Reported  desired  until 
June  12,  by  W.  Gait,  City  Purchasing 
Agent,  for  3900  ft  12  and  8-ln.  pipe  to- 
gether with  valves,  hydrants,  etc 


PRICES   AND    LETTINGS. 

iflndicates  award  of  contract. 

•Perry,  N.  V.— Following  are  four  low- 
est bids  opened  May  27  by  Village  Trus- 
tees for  constructing  slow  sand  filter,  pure 
water  reservoir,  appurtenances:  Dessl- 
chario  &  Suttler,  Rochester,  $21  197 
(awarded  contract) ;  Webster  Construc- 
tion Co.,  Linwood,  N.  Y.,  $23,481;  Subur- 
ban Ejigineering  Co.,  New  York,  $23  891- 
Warsaw  Construction  Co.,  Warsaw  $''3  - 
915.     O.  N.  Bolton,  Village  Clerk.       '         ' 

:^PIalnfield,  N.  J,— General  contract  for 
constructing  pumping  station  (or  Middle- 
sex Water  Company  awarded  John  C 
Abbott,  Carlton  Avenue,  at  about  $14,000. 

*Erle,  Pa. — Contract  awarded  by  Board 
Water  Commissioners  to  R.  D.  Wood  & 
Company,  Philadelphia,  for  7,000  feet  of 
c.-i.  pipe  at  approximately   $28,000. 

■  •Mercer,  Pa.— Chester  &  neming,  Pitts- 
burgh, Pa.,  are  supervising  engineers  for 
the  addition  to  pumping  station  of  the 
Local  Water  Company.  Contracts  for 
pumping  machinery  awarded  as  follows: 
Wash  pump,  Goulds  Manufacturing  Com- 
pany, 71  West  Fall  Street,  Seneca  Falls, 
N.  Y. ;  belt-driven  low  service  pump, 
Lawrence  Pump  &  Engine  Company, 
Lawrence,  Mass.,  and  gas  engine  driven 
low  service  pump,  Harris  Pump  &  Sup- 
ply  Company,    Pittsburgh,    Pa. 

Mercer,  Pa. — See  "Proposed  Work." 

Washington,  D.  C. — Lowest  bid  opened 
May  29  by  Commissioners  D.  C.  for  fur- 
nishing 2  water  tube  boilers  for  District 
of  Columbia  submitted  by  Carroll  Electric 
Co.,  Washington,  D.  C,  at  $14,673. 

•Contract  awarded  by  Commissioners 
D.  C.  for  furnishing  c.-i.  water  pipe  and 
specials  for  use  in  District  for  the  next 
fiscal  year  to  Glamorgan  Pipe  &  Foundry 
Co.,  Lynchburg,  Va.,  and  for  50  sets  of 
castings  (or  8-in.  2-way  gate  valves  to  S. 
R.  Carr  &  Co.,  Washington,  D.  C,  and 
for  20  sets  castings  for  6-in.  4-way  gate 
valves  to  Steacy  Schmidt  Co.,  Washing- 
Ion,  D.  C. 

•Coshocton,  Ohio. — Contract  awarded 
Epping  Carpenter  Pump  Company,  Pitts- 
burgh, Pa.,  for  a  3,000,000-gal.  pumping 
engine.  Chester  &  Fleming,  Engineers, 
Pittsburgh,  Pa.  The  engineers  are  also 
preparing  plans  for  new  pump  pit  and 
suction  main,  which  will  be  Installed  in  a 
lew  months  at  the  local  water  works. 

MIddletown,  Ohio. — Following  have  been 
recommended  for  award:  Two  3,000,000- 
gal.  low  service  pumps  to  Dravo-Doyle 
Company,  Indianapolis,  Ind.,  at  $4,688  per 
pump;  c.  1.  pipe,  U.  S.  Cast  Iron  Pipe  & 
Foundry  Company,  Kansas  City,  Mo.,  at 
$15,406;  4,000,000-gal.  pump,  Hooven  &  Ow- 
ens, Rentschler  Co.,  of  Hamilton,  $15,136. 

•  Blalrstown,  Iowa. — Contract  for  con- 
structing water  works  (bids  opened  May 
29)  awarded  C.  W.  Roland  Company,  Des 
Moines,  at  $13,176.  Charles  I.  Vail,  Town 
Clerk. 

•Fort  Madison,  Iowa. — Contract  award- 
ed Cameron,  Joyce  Company,  of  Keokuk, 
for  constructing  reservoir  for  Citizens 
Corporation. 

•Vinton,  Iowa. — Westinghouse  Electric 
Manufacturing  Company  of  Pittsburgh, 
Pa.,  secured  the  contract  at  $12,550  for 
machinery  for  water  works  and  light 
plant  (bids  opened  May  26),  including 
turbines,  generators  and  switchboard. 
W.  E.  Klingmann,  City  Clerk. 

•St.  Paul,  Minn.  —  City  Contracting 
Committee  awarded  contract  for  $7,420  to 
Lauer  Bros.,  foot  of  Chestnut  Street  to 
build  addition  to  McCarron  Pumping  Sta- 
tion. 

•Westbrook,  Minn.— Contract  for  33,500 
gal.  steel  tank  on  80  ft.  tower  awarded 
lies  Moines  Bridge  &  Iron  Co.,  Des 
Moines,  Iowa,  at  $2,800.  James  Budish, 
Town  Clerk. 

•Newton,  Kan. — Contracts  for  con- 
structing pipe  line  between  Newton  and 
Mission  Water  Works  station  awarded  by 
City  Commission  as  follows:  Pipe  line 
lo  U.  S.  Cast  Iron  &  Pipe  Company, 
Kansas  City,  Mo.,  at  $64,985;  construct- 
ing work  to  Henry  Bickel  Company, 
Louisville  Ky.,  at  $25,700. 

•Wakeeney,  Kan. — Contracts  for  exten- 
sions to  water  works  (bids  opened  May 
22)  awarded  as  follows:  Engine  and 
pump  and  motor,  Charles  Steinberger, 
Wakeeney,  $6,904,  and  two  generators  and 
switchboards  to  Westinghouse  Electric 
Mfg.  Company,  of  Pittsburgh,  Pa.,  at 
$2,300.     J.   H.  Heckman,   City  Clerk. 
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^Jefferson  City,  Mo. — Contract  for  fur- 
nishing elevated  storage  tank,  capacity 
«5,000  gal.  and  100  ft.  high  for  Water 
Company,  awarded  U.  S.  wind  Engine  & 
Pump  Company,  Batavia,  111.  Chester  & 
Fleming,   Engineers,   Pittsburgh,  Pa. 

-^Welsh,  Okla. — Contract  for  construct- 
ing water  works  awarded  Mcintosh  Wal- 
ton Company,  Oklahoma,  at  J22,000.  S.  M. 
Beston,  City  Clerk. 

-A^Los  Angeles,  Cal. — Contract  for  fur- 
nishing and  Instaliing  approximately  32,- 
000  ft.  4-in.  and  12,600  ft.  6-in.  Class  "B" 
c.-i.  pipe,  foundations  for  pump,  raising 
tank  on  tower,  installing  derrick,  etc.,  in 
L.OS  Angeles  County  Water  Works  District 
No.  1,  San  Fernando  Valley,  awarded  Mu- 
nicipal &  Industrial  Equipment  Co.,  715 
Story  Building,  at  about  $26,000. 

^Riverside,  Cal. — Later  reports  state 
contract  for  constructing  55,000  gal,  re- 
inforced concrete  reservoir,  160,000  gal.  oil 
lined  earth  reservoir,  two  pump  houses, 
4480  ft.  irrigation  pipe  line  and  2420  ft. 
domestic  water  pipe  line  for  State  Citrus 
Elxperiment  Station,  awarded  to  Cresmer 
Mfg.  Co.  of  Riverside  at  $8,814.  Lester 
H.  Hibbard  and  H.  B.  Cody,  Architects, 
Marsh-Strong  Building,  Los  Angeles. 

♦St.  Joseph  d'Alma,  Que. — Contract  for 
water  worlss  extensions  to  cost  $70,000 
■will  be  made  by  A.  Aubin,  St.  Jerome.  E. 
La  Pointe,  Bale  St.  Paul,  Engineer. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED  WORK. 

New  Britain,  Conn. — William  B.  Fuller, 
New  York,  N.  Y.,  in  a  report  to  Mayor 
George  A.  Quigley,  estimates  cost  of  con- 
structing sewage  disposal  plant  (recom- 
mending activated  sludges  system)  at 
$118,000. 

Hobart,  N.  Y. — Hansen  &  Coulter,  2 
Rector  Street,  New  York,  engaged  as  en- 
gineer for  the  proposed  improvements  to 
sewage  disposal  plant. 

Hopewell,  N.  J. — Reported  Borough  con- 
templates constructing  a  sewer  system 
costing   $35,000.      Address   Borough   Clerk. 

Mlllvllle,  N.  J. — Contract  soon  to  be  let 
by  city  for  constructing  the  sewage 
pumping  station  at  Sassafras  and  Buck 
Streets.  Newton  B.  Wade,  City  Engi- 
neer. 

Sklllman,  N.  J. — State  Intends  con- 
structing a  sewage  disposal  plant  here 
costing  $35,000.  George  S.  Drew,  State 
Architect,   Trenton. 

Westfield,  N.  J. — New  bids  to  be  asked 
for  constructing  the  relief  sewer.  C. 
Clark,  Town  Clerk. 

Altoona,  Pa. — City  reported  consider- 
ing sewage  disposal  problem,  as  directed 
by  State  Board  of  Health.  Citizens  re 
cently  voted  down  a  $150,000  bond  issue 
for  this  improvement.  J.  W.  Shields, 
City  Engineer. 

Easton,  Pa. — Construction  of  sewers  at 
a  cost  of  $11,000  is  under  consideration. 
J.    H.   Warner,    City   Clerk. 

Ferndale,  Pa. — C.  B.  Collins  &  Com- 
pany, Johnstown,  engaged  as  engineer 
for  the  proposed  sanitary  sewer  system. 
H.  A.  Hamer,  President  Borough  Coun- 
cil. 

James  City,  Pa. — Plans  to  be  prepared 
by  Chester  &  Fleming,  Pittsburgh,  for  a 
sewage  disposal  works.  Address  City 
Clerk. 

Kennywood  Park,  Pa. — Contract  soon 
to  be  let  by  Chester  &  Fleming,  Engi- 
neers, Pittsburgh,  for  constructing  a  sew- 
age disposal  plant  consisting  of  Imhoft 
tanks,  sprinkling  filters,  and  chloride  dis- 
infection  plant. 

LInwood,  Pa. — Township  Commission- 
ers considering  the  constructing  of  a  sew- 
age disposal  plant  for  Linwood  and  LIn- 
wood Heights  as  directed  by  the  State 
Board   of  Health. 

Wllllamiport,  Pa. — City  engaged  Far- 
ley Gannett,  Telegraph  Bldg.,  Harri.s- 
burg,  to  prepare  preliminary  plans  for 
sewage  purification.  John  B.  Otto,  City 
Engineer. 

Annapolis,  Md. — County  Commissionera 
have  directed  E.  T.  Hayman,  County  En- 
gineer, to  have  a  map  prepared  of 
Brooklyn,  Curtis  Bay,  Masonville  and 
Fairfield  in  the  Fifth  District,  to  be  used 
in  establishing  a  proper  sewerage  system 
for   that   district. 

West    Point,    Va. — See   "Water  Works." 

Greensboro,  N.  C— About  $75,000  will  be 
spent  for  constructing  sewers  in  Greens- 
boro. J.  O.  Foushee,  Jr.,  Commissioner 
Public   Workg. 

Cincinnati,  Ohio. — City  Council  approved 
estimate  of  Frank  S.  Knig,  City  Engineer, 
for  constructing  sewer  in  Maag  Street  at 
$32,980. 

City  Council  approved  City  Engineer 
Frank  S.  Krug's  estimate  of  $14,330  as 
cost  of  sewering  Highland  Avenue,  Cum- 
ber Street  and  Liberty  Street  between 
Ringgold  and  Spring  Streets. 

Leetonia,  Ohio. — Citizens  voted  to  con- 
struct a  sewage  disposal  plant.  Address 
Village  Clerk. 


Michigan  City,  ind. — Board  Public 
Works  considering  the  building  of  a  trunk 
sewer. 

Grand  Rapids,  Mich. — Construction  of 
ImhofE  tank  system  for  sewage  disposal 
being  considered.  W.  S.  Moore,  City  En- 
gineer. 

Muskegon  Heights,  Mich. — Plans  not 
yet  completed  for  the  proposed  sewer 
system  which  will  include  8  to  24-in. 
pipe  sewers  and  probably  some  concrete 
sewer.  Hoad  &  Decker,  Engineers,  Ann 
Arbor. 

Elkhart  Lake,  Wis.— Citizens  voted 
$15,000  bonds  for  sewer  improvements. 
Address  City  Clerk. 

Fort  Madison,  Iowa. — Burns  &  Mc- 
Donald, Kansas  City,  Mo.,  engaged  to 
prepare  plans  for  the  proposed  sanitary 
sewer  system.  A  system  of  about  15  miles 
is  contemplated  (  probable  cost  $3,500 
(ler  mile.     Address  City  Clerk. 

Oxford  Junction,  Iowa. — A  plan  author- 
ized prepared  for  a  sewer  system.  Ad- 
dress  City   Clerk. 

Claremont,  Minn. — J.  F.  Druer,  St.  Paul, 
engaged  to  prepare  plans  for  sewers  and 
disposal  plant. 

Mapleton,  Minn. — J.  F.  Druar,  St.  Paul, 
engaged  to  prepare  plans  and  specifica- 
tions for  a  disposal  tank  for  creamery 
wastes  for  the  Farmers'  Creamery  Com- 
pany. 

Chetopa,  Kan. — Preliminary  plans  com- 
pleted for  the  sewer  system  estimated  to 
cost  $30,000.  Nothing  further  has  been 
done  about  the  construction.  A.  C.  Moore, 
Engr.,  Frisco  Building,  Joplin,  Mo. 

Cottonwood  Falls,  Kan. — E.  T.  Archer 
&  Company,  Kansas  City,  Mo.,  engaged 
lo  make  a  preliminary  survey  for  sewer 
improvements.  An  election  will  be  held 
lo  vote  on  the  question.  W.  J.  Gresham, 
Cily  Clerk. 

Billings,  Mont. — City  Council  reported 
lonsidering  constructing  trunk  sewers. 
P.   M.   Sneckenberger,   City  Engineer. 

Harlowton,  Mont. — Sewer  bonds  for 
5f25,000  have  been  sold  S.  K.  Campbell, 
Town   Clerk. 

Kansas   City,    Mo. — See    "Bridges." 

Coleman,  Tex. — Henry  Exall  Elrod, 
Southwestern  Life  Building,  Dallas,  en- 
gaged as  consulting  engineer  in  matter 
of  proposed  purchase  and  extension  of 
present  privately  owned  sewer  system. 

Greenville,  Tex. — The  sewer  system  is  to 
be  18  miles  of  6  to  15  in.  pipe  and  Incluat 
Imhoff  tank,  contact  beds,  etc. ;  will  be 
constructed  by  city  force  under  City  En- 
gineer A.  D.  Duck. 

Itasca,  Tex. — Sewer  bonds  for  $15,000 
have  been  sold.     Address  Mayor. 

Port  Arthur,  Tex. — City  Commission 
reported  considering  improving  sewer 
system.  Address  Secretary  of  Commis- 
sion. 

Sherman,  Tex. — Election  to  be  held 
June  24  to  vote  following  bond  Issue: 
Extending  sewers  and  installing  disposal 
plant,  $50,000;  paving  and  improving  the 
streets,  $50,000;  improving  city  water 
works  and  building  a  1,000,000  gal,  reser- 
voir, $30,000;  municipal  fire  alarm  system, 
$1,000;  parks,  $10,000.     Address  Mayor. 

Kiowa,  Okla. — Construction  of  a  sewer- 
age system  contemplated.  Address  Sec- 
retary   Commercial    Club. 

San  Bernardino,  Cal. — See  "Bridges." 

Toronto,  Ont. — Harbor  Commissioners 
recommended  the  following  improvements: 
Sewers,  $46,000;  granite  block  paving, 
$32,000;  brick,  asphalt  and  concrete  pav- 
ing, $18,000. 

BIDS    DESIRED. 

Boston,  Mass. — Until  June  12,  by  Ed- 
ward F.  Murphy,  Commissioner  PubUc 
Works,  for  constructing  pipe  sewers  and 
drains  in  portions  of  Gaffney  Street,  and 
outlet  in  Brighton  and  in  Harvest  and 
Train  Streets,  Dorchester  and  Rutledge 
Road,  Hyde  Park. 

Greenwich,  Conn. — Until  June  29,  by 
Joint  Sewerage  Commission  of  Borough  of 
Greenwich  and  Town  of  Greenwich,  for 
furnishing  material  and  constructing  sew- 
age disposal  works  and  pumping  station 
for  Borough  of  Greenwich  and  Sewer  Dis- 
trict No.  6,  including  necessary  piping, 
grading,  etc.  Clyde  Potts.  Engineer,  30 
Church  Street,  New  York,  N.  Y. 

Hartford,  Conn.— Until  June  20,  by 
Board  Contract  and  Supply,  for  construct- 
ing 1240  ft.  30,  33  and  42-in.  sewer  and 
4303  ft.  10  to  18-in.  tile  sewer  in  Tower 
Avenue  and  other  streets.  Roscoe  N. 
Clark,  City  Engr. 

Brooklyn,  N.  Y.— Until  June  14,  by  L. 
H.  Pounds,  Borough  ]?res.,  for  construct- 
ing sewers  and  appurtenances  In  Fif- 
teenth, Sixty-third,'  and  Twenty-second 
Streets,  and  in  Avenue  J  and  Avenue  Q. 
Total  security  $8,950. 

New  York,  N.  Y.— Until  June  12,  by 
Marcus  M.  Marks,  Borough  Pres.,  for  al- 
terations and  Improvements  to  sewers,  in 
Green,  South,  Ninetieth,  and  Fifty-third 
.Streets,  and  for  receiving  basins  In  Park 
Row,  Claremont.  Park  Avenues,  Chatham 
Square,  and  other  streets.  Total  security 
$17,550. 

New  York,  N.  Y. — See  "Paving  and 
Uoads." 


Camden,  N.  J. — Until  June  19.  by  A. 
13.  Sparks,  Chmn.  of  Committee  of 
Streets  and  Highways,  for  furnishing 
material  and  constructing  sewers  in 
Ninth,  Point,  Fremont  and  other  streets. 

Falrview,  N.  J. — Until  June  12,  by 
Mayor  and  Council,  for  laying  36-ln.  vltri. 
drain  in  Ninth  Street;  cost  $10,000.  Mc- 
Clave    &   McClave,    Borough   Engineer. 

Little  Ferry,  N.  J.— Until  June  15,  by 
Oswald  C.  Mehrhof,  Mayor  and  Borough 
Council,  for  laying  and  constructing  36- 
in.  and  24-in.  storm  water  drain  In  Bor- 
ough with  necessary  sluice  gates.  Inlets, 
Iributaries,  catch  basins,  manholes,  etc. 
A,  W.  Williams,  Boro.  Engr.,  Hacken- 
sack. 

Brentwood,  Pa. — Until  June  IB,  by  Bor- 
ough Council,  for  constructing  sanitary 
sewer  system  in  Dist.  No.  1,  to  consist 
of  24,090  Hn.  ft.  terra  jcotta  pipe,  265  lin. 
ft.  c-i.  pipe,  manhole,  etc.  ACSress 
Douglas  &  McKnight.  Engrs.,  1315  Union 
Bank  Bldg„  Pittsburgh. 

Philadelphia,  Pa.— Until  June  21,  by 
Department  Public  Works  (Geo.  B.  Date- 
man,  Dir.),  for  Sch.  A  branch  sewers, 
Sch.  B  intercepting  sewer  along  Frank- 
ford  Creek,  storm  water  sewers  from 
Frankford  Creek,  south  of  Lelper  Street 
to  Hunting  Park  Avenue  and  O  Street, 
thence  to  a  grit  ctiamber  to  be  located 
tiorth  of  Lycoming  Street  and  west  of  O 
Street.  Sch.  C,  reconstruction  of  old  sew- 
ers, etc. 

Westfield,  Pa.— Until  June  20,  by  H.  B. 
Strang,  Clerk  Borough,  for  sewers  and 
sewage  disposal  plant,  advertised  in  En- 
gineering Record.  Henry  E.  Taylor,  En- 
gineer, 100  State  Street,  Albany,  N.  Y. 

Miami,  Fla.— Until  June  15,  by  City 
Council,  for  constructing  Section  2  of 
Storm  Sewer  Districts  1  and  2,  In  all 
about  6348  ft.  12  to, 24-in.  vitr.  brick,  to- 
gether with  manholes,  Inlets,  etc. 

Cincinnati,  Ohio. — Until  June  12,  by 
Charles  F.  Hornberger,  Public  Service 
Director,  for  constructing  Avondale  Re- 
lief sewer  No.  4.  Frank  S.  Krug,  City 
Engineer. 

Frankfort,  Ind. — Until  June  30,  by  R. 
H.  Boynton,  City  Engineer,  for  East  End 
District  Sanitary  Sewer,  requiring  6  to  18 
in.   pipe  and  cost  $28,220. 

South  Bend,  Ind. — Reported  desired  un- 
til June  13,  by  Board  Public  Works,  for 
constructing  pipe   sewers.     Probable  cost 

$1?,0C0 

Ann  Arbor,  Mich. — Reported  desired  un- 
til July  1,  by  Ross  Granger,  City  Clerk, 
for  constructing  two  storm  sewers  In  Jef- 
ferson Street  and  Madison  Street.  Manly 
Osgood.  Engr.,  City  Hall. 

Escanaba,  Mich. — Until  June  15,  by 
Board  Public  Works  (Carl  E.  Anderson, 
Clk.),  for  furnishing  material  and  con- 
structing a  sewage  disposal  plant.  Esti- 
mated cost  $30,570.  Walter  J.  Hodson, 
City  Engr. 

Spooner,  Minn. — ^Untll  June  19  (readver- 

lisement),  by  A.  M.  Robertson.  Village 
rierk.  for  furnishing  material  and  con- 
.=!tructing  sewer  system  and  disposal 
works.  Bids  will  be  considered  together 
or  separately  on  system  and  disposal 
plant.  Duluth  Engineering  Co.,  Palladlo 
Bldg.,    Duluth. 

Thief  River  Falls,  Wis.— Until  Jime  27, 
Ipv  a.  H.  Fasel,  City  Clerk,  for  construct- 
ing sewers,  to  consist  of  3490  Hn.  ft.  sew- 
ers, manholes,  wells,  etc. 

Oskaloosa,  Iowa. — Until  June  19.  by  T 
ir.  Carlin,  City  Clerk,  for  constructing 
sewers  and  sewage  disposal  plant,  ad- 
vertised in  Engineering  Record.  H.  C. 
ITawklns,  City  Engineer:  Black  &  Veatch, 
Consulting  Engineers,  Kansas  City',  Mo. 

Waterloo,  Iowa. — City  Council  Is  con- 
."slderlng  the  construction  of  a  sewer  sys- 
tem for  Galloway.  Westfleld  and  Hager- 
inan   additions.     Address   City  Clerk. 

Pawnee  City,  Neb. — Until  June  15,  by 
City  (D.  B.  Wherry,  Mayor),  for  extend- 
ing water  works  and  sewer  system.  E.  T. 
Archer  &  Co.,  Engrs.,  514  New  England 
Bldg.,  Kansas  City,  Mo. 

Devils  Lake,  N.  D. — Reported  desired 
until  June  15,  for  constructing  sewage 
disposal  plant.     M.  J.  Cowley,  City  Aud. 

Mohall,  N.  D. — Reported  desired  until 
June  15,  for  constructing  sewer  system. 
Tollef  Syverson,  City  Aud. 

Manhattan,  Mont. — Until  June  12,  by  E. 
A.  Peterson,  Deputy  Clerk,  for  construct- 
ing a  sewer  system.  Fred  M.  Brown,  En- 
gineer.  Bozeman. 

St.  Louis,  Mo.— Until  June  20,  by  City, 
for  constructing  Russell  Place  Joint  Sewer 
Dist.  and  branches. 

Galveston,  Tex. — Until  June  15,  by 
Board  of  Commissioners  of  Streets  and 
I'ublic  Property  (H.  O.  Sappington, 
Comr.),  for  constructing  4500  lin.  ft.  12 
and  15-in.  vitr.  pipe  and  appurtenances, 
in  Avenue  H,  and  900  lin.  ft.  concrete 
drain  on  Forty-flrst  Street,  together  with 
manholes,  basins,  etc. 

Houston,  Tex.— Until  June  23,  by  Ben 
Campbell,  Mayor,  for  constructing  a  sew- 
age disposal  and  pumping  plant  adver- 
tised in  Engineering  Record.  Approxi- 
mate cost  $400,000.  E.  E.  Sands,  City  ISn- 
glneer. 


PRICES   AND    LETTINGS. 

iflndicatea  award  of  contract. 

-^Blddeford,  Me. — Contract  awarded  F. 
A.  Rumery  Company,  Portland,  for  con- 
structing main  sewer  In  Summer  Street, 
at  $16,628. 

-^Boston,  Mass. — Contract  for  construct- 
ing pipe  sewers  and  drains  in  Perham 
Street  and  Vermont  and  Dent  Street  brook 
conduit  awarded  Antony  Cefalo,  Boston, 
at  $11,738. 

Long  Island  City,  N.  Y.— Following  are 
unit  figures  of  H.  J.  Mullen  Contr.  Co., 
Fulton  Street,  Jamaica,  lowest  bidder  for 
sewer  In  Woodhaven,  Brandon,  Jamaica 
and  Manor  Avenues  (bids  opened  May 
29  by  Maurice  E.  Connolly,  Boro  Presi- 
dent): 1488  lin.  ft.  5  ft.  3  in.  reinforced 
concrete  sewer,  $79.50;  <S1  lin.  ft.  3  ft. 
9  in.  plain  concrete,  $12;  406  lin.  ft.  3  ft. 
6  In.  plain  concrete  sewer  $12;  703  lin. 
ft.  3-ft.  plain  concrete,  $7;  250  Hn.  ft. 
2  ft.  6  in.  plain  concrete,  $7;  688  lin.  ft. 
24-in.  vitr.  pipe,  $5;  250  lin.  ft.  22-in.  vit- 
rified pipe,  $3;  486  lin.  ft.  20-in.  vitrified 
pipe,  $4;  498  Un.  ft.  18-ln.  vitrified  pipe, 
$4;  511  lin.  ft.  15-ln.  vitrified  pipe,  »3: 
699  lin.  ft.  12 -in.  vitrified  pipe,  $3;  46  man- 
holes complete,  $60;  1  Junction  chamber 
at  Woodhaven  Avenue  and  Jamaica  Ave- 
nue complete  $400;  1  junction  chamber 
at  Manor  Avenue  and  Jamaica  complete, 
$400;  1  junction  chamber  at  Woodhaven 
Avenue  and  Bandon  Avenue  complete, 
$400;  69  lin.  ft.  12-ln.  vitrified  pipe  for 
basin  connection  spurs,  $1;  198  6-In.  spurs 
24  In.  long  on  concrete  sewer,  $1;  55  6-in. 
spurs  on  24-in.  vitrified  pipe  sewer,  $1; 
20  6-in.  spurs  on  22-in.  vitrified  pipe 
sewer,  $1;  40  6-ln.  spurs  on  20-in.  vit- 
rified pipe  sewer,  $1;  38  6-in.  spurs  on 
18-in.  vitrified  pipe  sewer,  $1;  37  6-in. 
spurs  on  15-In.  vitrified  pipe  sewer,  $1; 
56  6-in.  spurs  on  12-ln.  vitrified  pipe 
sewers,  $1;  4533  lin.  ft.  6-In.  pipe  for 
house  connection  drains,  $1;  50  cu.  yd. 
concrete.  Class  "A,"  not  shown  on  plan, 
1  ct. ;  4000  lb.  reinforcing  steel.  1  ct.: 
lOOM  ft.  timber  for  sheeting  and  bracing, 
1  ct.;  total,  $66,775;  totals  of  next  three 
lowest  bidders:  Ernest  A.  Weiss,  Times 
Bldg.,  New  York  City.  $66,936;  Joseph 
Kelly,  Brooklyn,  $67,938;  Peace  Bros.. 
Flushing,   L.   L,   $68,249. 

Long  Island  City,  L.  I.,  N.  Y.— Follow- 
ing are  unit  figures  of  Ernest  A.  Weiss, 
T'imes  Building,  New  York,  lowest  bidder 
for  sewers  in  Maure,  Jamaica  and 
jlirtgewood  Avenues  (bids  opened  May  29 
liy  Maurice  K  Connolly,  Borough  Presi- 
dent): 252  lin.  ft.  6-ft.  6-in.  reinforced 
concrete,  $20;  568  lln.  ft.  5-tt.  9-in.  rein- 
forced concrete,  $15;  802  Un.  ft.  4-ft.  re- 
inforced concrete,  $9;  1000  lin.  ft.  3-ft. 
6-in.  plain  concrete,  $6;  412  lin.  ft.  3-ft. 
3-in.  plain  concrete,  $5.30;  972  lin.  ft.  2-ft. 
9-in.  plain  concrete.  $4.30;  270  Un.  fL 
22-In.  wtr.  pipe,  $2.50;  253  lin.  ft.  20-in. 
vitr.  pipe,  $2.25;  302  Un.  ft  18-ln.  vitr. 
pipe,  $1.90;  346  Un.  ft.  15-in.  vitr.  pipe, 
$1.50;  1002  Un.  ft.  12-in.  vitr.  pipe,  $1;  44 
manlioles  complete,  $60:  27  single  receiv- 
ing basins  complete,  $145;  1  double  re- 
ceiving basin  complete,  $225;  800  lin.  ft. 
12-ln.  vitr.  pipe  for  basin  connections,  $1; 
20  lin.  ft.  10-in.  vitr.  pipe  for  basin  con- 
nections, $1;  256  6-ln.  spurs,  24  in.  long, 
on  concrete" sewers,  85  cts. ;  2  6-in.  spurs 
on  22-ln.  vitr.  pipe  sewer,  $3;  15  6-in. 
spurs  on  20-in.  vitr.  pipe  sewer,  $2.75;  18 
(i-in.  spurs  on  18-in.  vitr.  pipe  sewer,  - 
$1.90;  20  6-ln.  spurs  on  15-in.  vitr.  pipe 
sewer,  $1.40;  75  6-in.  spurs  on  12-in.  vitr. 
pipe  sewer,  $1;  4515  Un.  ft.  6-in.  vitr.  pipe 
for  house  connections,  90  cts.;  1  Junction 
chamber  at  Wlsner  Place  and  Maure 
Avenue  complete,  $370;  1  Junction  cham- 
ber at  Rldgewood  and  Maure  Avenues 
complete,  $370;  1  Junction  chamber  at 
J.Tmaica  and  Maure  Avenues  (south  side) 
complete,  $370:  1  Junction  chamber  at 
.lamaica  and  Maure  Avenues  (north  side) 
complete,  $370;  1  Junction  chamber  at 
Metropolitan  and  Maure  Avenues  com- 
plete, $370;  1  Junction  chamber  at  Jamaica 
:ind  Villa  Avenues  complete,  $370:  25  M  ft. 
limber  for  bracing  and  sheet  piling,  $27; 
r.O  cu.  yd.  concrete.  Class  "A,"  not  shown 
on  plan,  $5;  4000  lb.  reinforcing  steel,  not 
.shown  on  plan,  5  cts.:  total  $51,892. 
Next  three  lowest  bidders:  Frank  L. 
Palno,  67  Bay  Forty-seventh  Street, 
ISrooklyn,  $53,198;  Stanhope  Contracting 
Co.,  404  Stanhope  Street,  Brooklyn,  $53,- 
751 :  H.  J.  Mullen,  Fulton  Street,  Jamaica, 
L.  I.,  $63,539. 

-y^Newark,  N.  J. — Contract  for  construct- 
ing Outfall  sewerage  works,  part  of  Sec- 
lion  4.  bulkhead,  flushing  intake  and 
sludge  main  (bids  opened  May  25)  reported 
n  warded  by  Passaic  Valley  Sewerage 
Commission  to  Arthur  McMuUen  Com- 
pany,  149  Bway.,  New  York,  at  $74,800. 

-A-Johnstown,  Pa. — Contracts  for  con- 
structing lateral  sewers  awarded  by  City 
Council  as  follows:  Sect.  No.  1,  to 
George  W.  Clark  of  Johnstown  at  $7,148; 
Sect.  No.  2,  to  E.  Arthur  James  of  Johns- 
town at  $8,170  and  Sect.  No.  3,  to  Ressler 
&  Robertson  of  Johnstown  at  $7,033. 

PIttston,  Pa. — Davis  &  Parry  Construc- 
tion Company,  Luzerne,  submitted  lowest 
liid  for  constructing  sewer  in  Baltimore 
Avenue,   at   $14,054. 

♦West  PIttston,  Pa. — Contract  for  con- 
structing part  of  the  Ninth  District  sewer 
awarded  Davis  &  Perry  Construction 
Company  of  Luzerne  at  $17,462. 

♦Durham,  N.  C. — Contract  for  con- 
structing sewers  awarded  as  follows  (bids 
opened  by  Mayor  and  Bd.  of  Aldermen. 
May  25),  to  Obensheln  Constr.  Cor.  of 
Roanoke,  Va.,  6%  mUes  of  24  in.,  at  $24,- 
962,  and  to  S.  N.  Slade  of  Durham,  4 
miles  of  10  In.,  at  $7,699. 
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c^jfiSSmtL^J^'  J— FoUowln*  are  bids  opened  May  Jl  by  Paasalc  Valley  Sewerage 
^^SSSS"v_^fJ'^'^-  for  cpnstructlnK  the  Van  Buren  Street  sewer: 
t~-Jr^!S  /55'^°?~*»i,  Charies  A.    Haakin.    Boston.    .Mass..    »92.2S0    (awarded   con- 
I    .^..•-i.i?  ^  Cciony  ConstrucUon  Co..  Inc.  New  Tork.  .N.  T.,  1144.800;  (c)  William 
J.  t^usblin.  Jersey  Qty,  |1T4,C50. 

*'*  '*5?,w£^i.*"S,^'^"''"  '"  comprMaed  air  tunnel  for  54-ln. 

>  -Ai.  1.°"?"*'  '*^'*  «***•■ IS4.00      $50.00  JTO.OO 

^        ^_  .  ««»^"»llon  in   compressed  air  tunnel   for  64-in. 

circular  brick  sewer J4.00       52.00  70.00 

'^Li!r-   «>"<^«te   masonry   m-ide   with   Portland   cement 

""""y.-- 8.00        12.00  12.00 

!.•••  cu^  j-d.   brick  maaonry  in  tunnel   lining  and   in   shafts. 

..«^  .J"*"*"?*"-    "' IJ.OO        20.00  18.00 

'••■J» '•'•"eel  for  concrete  reinforcement  In  place 0.05         0.07  0.05 

Jackson  street  sewer  connection  and  appurtenant  work  (lump 

•"■»)    4,000.00  7,800.00  5,060.00 

Open  Trench  Method— (a)  William  J.  Caughlin,  Jersey  Qty.  $S1,»40:  (b)  Harrison 
4fc  CimiB  Co..  Newark.  f»4.(40.  v».  »-  . 

*"  *^^  •*"•»  excavation  and  reflU  In  trench  for  54-ln.  circular 

,  _,,  „'*'"*   ••*"■ 132.00  $36.00 

I.TO»  Un    ft.   earth   excavation   and   reflU  In   trench   for   64-ln.   seml- 

eUipUcal  sewer 82.00  37.00 

,    *•  O- y^- "'** '******'°" '"  t^och 3.00  0.01 

1.JW  cu.  yd.  concrete  masonry  with  Portland  cement  mortar 12.00  8.S0 

..!!!!?-  ^-  ,'"^<*  masonry  and  appurtenant  work 16.00  20.00 

''••P'  10-  steel  for  concrete  reinforcement  in  place 0.05  0.0« 

Jackson  Street  sewer  connection  and  appurtenant  work  (lump  sum). .  .5,050.00  4,000.00 

^Milwaukee,  Wis. — Following  are  unit  figures  of  four  lowest  bids  opened  May  25 
SL.5*?'ti!*^*  commission  for  constructing:  extensions  to  Intercepting  sewer  system, 
^Sf*  V,.*'."^  *'°-  l!=  <*>  •'o'">  P-  Casey  Co.,  PitUburgh,  Pa.,  $470,422  (awarded  con- 
tact): (b)  James  Ferrj-  &  Son.  Baltimore.  Md.,  $482,055:  (c)  F.  H.  Naliiekli,  A.  J. 
Hewittand  JamM  &  Prange.  Milwaukee.  $530,443  (combined  bid):  (d)  James  Ken- 
nedy, Fargo,  N.  D.,  t548,<88. 

•(a)                (b)                (c)  (d) 
1  siphon  under  the  Milwaukee  River.  ..$122,880.00  $155,000.00  $184,327.00  $212,429.00 
I  valve  chamt>er  at  Bway.  and  Detroit.       5,872.00        6,S00.00        7,260.00      12.000.00 

•  S!  5"-  '*•  "*  *"'•  ^S-ln-  combined  sewer.          122.03             81.96             65.00  76.20 

2,0U  Un.  ft.   48-in.   concrete  sewer 34.03              37.55              35.00  34.10 

J"!?!  ?"•  '*•  **-'"•  concrete  sewer 30.06             31.00             32.00  28.50 

J.i«  Un.  ft.  3S-ln.  concrete  sewer 27.42             21.00             28.00  26.30 

2,M7  Iln.   ft.  30  in.  concrete  sewer 16.70             17.50             24.00  21.00 

SM  Un.  ft.  18-ln.  terra  cotta  and  concrete 

...  ..  ■*5'',-; 11-75             12.40             10.00  12.00 

4U  Un.  ft.  15-in.  terra  cotta  and  concrete 

,  „,  „  "ewer  -    12.13             12.25             10.00  10.00 

i.»41  Un.  ft.  12-In.  terra  cotta  and  concrete 

sewer  11.80             10.40               7.60  10.00 

10  vert.    ft.   drop   manholes 7.87             13.00               7.00  7.00 

•W  vert.   fL   standard  manholes 6.61               7.00               5.00  6.00 

.    5"c.-L   manhole  frames  and  covers 16.00             15.00             20.00  15.00 

2,000  Un.  ft.  piles  in  place 0.60                0.30                0.50  0.50 

Ail  ^'-   ■•   *  *"'"•  P"es 60.00              50.00              45.00  .=i0.00 

SO  M  ft.   plank  foundation 50.00              40.00              35.00  30.00 

,  «1S  J?  "-    Umber  caps 50.00              36.00              50.00  30.00 

».•••  Un.   ft    underdrain 0.25               0.30               0.70  0.50 

Houston,  Tex. — FoUowing  are  unit  figures  of  the  four  lowest  bids  opened  May  19 
St..9'''^   'S""   constructing  storm    sewer   In    Paige   Street    with    laterals   on    Rice   and 

}*!H!5°\£.^*''**'*=  '*)  Texas  Construction  Co.,  $54,410:  (b)  Horton  &  Horton.  $66,562; 
<c)W- Waldo.  $57,634;  (d)  Houston  Construction  Co.,  $63,947  (bidders  all  of  Houston). 
AU  bids  rejected. 

200  ctL  yd.  extra  excavation $0.60      $1.00      $1.00  $0.75 

70  ton-mile    hauling 0.25        0.30        0.40  0.20 

100  man-hour  extra  work,  labor 0.27        0.30        0  35  0.20 

JM  team -hour  extra  work,    teams 0.50        0.70        0.65  0.60 

15  M  ft.  timber  in  foundations 25.00      25.00      22.00  30.00 

ZM  M  ft.  timber  ordered  left  in  trenches 17.00      16.00      18.00  18.00 

1  cu.  yd.  extra.  CHass  I.  concrete 7.60      16.00      10.00  8.00 

»  cu.  yd.  extra.  Class  n.  concrete 8.60      11.00      12.00  10.00 

J  cu.  yd.  extra.  Class  III,  concrete 12.00      15.00       15.00  12.00 

5  cu.  yd.  extra  brick  maaonry 10.60      20.00      16.00  15.00 

-  SJ  J?-  *"'™  castings 0.05        0.05        0.10  0.06 

!.•••  lb.  extra  reinforcing  steel 0.06        0.10        0.10  0.07 

JM  cu.  )rd.  road  gravel 1.76        2.00        2.50  2.00 

MO  CO.  yd.  road  sheU 1.75        1.25        1.50  1.80 

St  standard  manholes.  Type  "A,"  each 47.50      45.00      50.00  35.00 

M  lin.  ft.  extra  depth  manhole.  Type  "A" 6.50        6.00        5.00  6.00 

U  standard  manholes.  Type  "B,"  each 40.00      60.00      65.00  40.00 

110  Un.  ft.  extra  depth  manhole.  Type  "B" 6.60        8.00        8.00  7.00 

45  supplying  and  setting  catchbasin,  "A,"  each 26.00      30.00      28.00  28.00 

M  supplying  and  setting  standard  Inlet,  "B,"  each 24.00      24.00      23.00  22.00 

S  supplying  and  setting  standard  inlet,  "C,"  each 55.00      60.00      63.00  55.00 

S«0  Un.  ft.  48-ln.  sewer.  20-22  ft.  deep 6.30        6.30        6  00  7.05 

•SO  Un.  ft.  48-ln.  sewer,  18-20  ft.  deep 6.10        6.00        5.80  6.90 

l.tOO  Iln.  ft.  48-ln.  sewer.  16-18  ft.  deep 6.B0        6.15        6  65  7.40 

MM  Iln.  ft.  48-ln.  sewer.  14-16  ft.  deep B.26         6.30         5  45  6  50 

•00  Un.  ft.  48-ln.  sewer,  12-14  ft.  deep 5.25         6.00         5.30  6.30 

100  Un.  ft.  48-in.  sewer,  10-12  ft.  deep 5.25        4.65        6.10  6.11 

100  Un.  ft.  48-in.  sewer,     8-10  ft.  deep 4.90        4.35        4.90  5  30 

100  Iln.  ft.  48-in.  sewer.     6-8     ft.  deep 4.90         4.00         4  75  5.20 

200  lin.  ft.  48-ln.  sewer,     0-6     ft.  (Ceep 4.20        3.85        4.65  5.00 

S80  Un.  ft  42-ln.  sewer,  12-14  ft  deep 4.00         4.35         4  20  5  20 

100  Un.  ft.  42-ln.  sewer.  10-12  ft.  deep 4.00        4.00        4.00  5  00 

•0  Un.  ft.  33-ln.  sewer,  14-16  ft  deep 8.00        3.75        3  60  3.75 

440  Un.  ft  J8-ln.  sewer,  12-14  ft.  deep S.OO        2.50        3.50  3.50 

EM  Iln.  ft.  33-ln.  sewer.  10-12  ft.  deep S.OO        3.30        3  35  3  60 

SIO  Iln.  ft.  30-ln.  sewer.  10-12  ft.  deep 2.75         2.85         2.65  3  45 

840  Un.  ft  30-in.  sewer,     8-10  ft  deep 2.75        2.85        2  50  3  40 

420  Un.  ft  24-ln.  sewer,     8-10  ft  deep 2.10        2.66        2  95  2  BO 

720  Un.  ft.  24-in.  sewer,     6-8     ft.  deep 2.05         2.40         2  80  2  40 

200  Iln.  ft  24-in.  sewer.     0-6    ft.  deep 1.95        2.20        2  70  2  21 

420  Iln.  ft  18-ln.  sewer,  12-14  ft.  deep 1.85         2.10         2  20  2  75 

640  Un.  ft  IS-ln.  sewer.  10-12  ft.  deep 1.86        1.90        2.05  2.25 

120  Un.  ft  18-in.  sewer,     8-10  ft.  deep 1.66         1.75         185  2  00 

100  Un.  ft.  18-ln.  sewer,     6-8     ft.  deep 1.60        1.60        1.75  186 

ttS  Un.  ft  18-ln.  sewer,     0-6    ft.  deep 1.50        1.40        1.50  1.70 

ttS  Un.  ft.  IS-lm  sewer.    6-8     ft.  deep 1.16        1.20        115  130 

•Klin,  ft  15-ln.  sewer.     0-6     ft.  deep 1.15        1.10        1.10  1.20 

450  Un.  ft  12-ln.  sewer.     6-8     ft.  deep 1.15        0.95        0.85  1.00 

4S0  Un.  ft.  12-ln.  sewer.     0-6     ft  deep 0.90        0.90        0.80  0.90 

1  24-ln.  joint  In  manhole 5.00        4.50        5.00  4.00 

1  18-ln.  Joint  In  manhole 8.00        2.75        3.20  '  3.00 

1  IB-ln.  .lolnt  In  manhole S.OO         1.95         2.50  1.60 

1  12-in.  Joint  In  manhole 2.00        1.J5        2.00  1.60 

Time  to  complete,  90  days. 


'AQraysvllle,  III. — Contract  for  construct- 
Inc  sanitary  sewer  system,  (bids  opened 
May  29),  awarded  Shockley  &  Irons, 
Fklrfleld.  111.,  at  $17,850.  Other  bidder  D. 
E.  Nipa  Flora.  IlL,  at  $19.15$.  Paul  R. 
Blood.   Public   Engineer,  GraysvlUe. 

AJollet,  III. — Contract  awarded  E.  Sher- 
man Baer  Company,  Streator.  111.,  for  con- 
structing a  sewage  disposal  plant  at 
$18,638. 

-AMonticello,  Wis. — Contract  for  con- 
structing sewers  and  disposal  plant 
awarded  Scully  A  Koontz.  5039  Sunnyslde 
Avenue.  Chicago,  ni. 


'A'Falrmont,  Minn.— Contract  for  con- 
structing sewers,  including  5174  ft.  8  and 
10  In.  pipe,  awarded  J.  W.  Turner  Im- 
provement Company,  Des  Moines,  at 
$10,596.  H.  B.  Tuttle.  City  Clerk;  Frank 
O.  Jones,  Engineer,  Fairmont. 

♦Greybull,  Wyo. — Following  are  four 
lowest  bids  opened  May  19  by  city  for 
constructing  main  and  lateral  sanitary 
sewers:  I.,und8trom  &  Owen,  BllUngs, 
Mont.  $28,747  (awarded  contract);  Gor- 
don &  Taylor.  Denver,  $28,904;  J.  S. 
Schwartz.  Colorado  Springs,  Col.,  $29,437; 
and  E.   T.    Sykes   Company,   Minneapolis, 


e?^ee?*i5ILer"co^-    ^"""'   ^°"'"'""'  Ize^d'^^StaTJ^^^ef  ru'p"#Iyr°^'^   =^"^'^'"- 

^M.reAonyowa— Following    are    four  Baltimore    &    Ohio    Railroad    Company 

lowe^fbi^8iDeSrdrecent?7fof  construct-  to    construct    fills    along    right    bank    of 

mri'onmini    and    literal    sewMs,    ,(b)  Youghiogheny     River,      between      Greene 

U,,^.,i,,\.    niMnt    outlet •      Q     G.    Herrich,  Junction    and    Indian    Creek;    place   a   flU 

n^'^wfin^i    (a)    $48  453     (awarded    con-  along  right,  or  north,  bank  of  Youghlog- 

tmct)f   Indepinknt  'Cons^rrtion    Corn-  heny  River   at  Laurel,  Run,  both  in  West- 

oanv     Davenport    (a)    $50,897,    (b)    $10,000  moreland  County.        ^    .     ,                  .     ,   .^ 

(awarded    contract);     C.     R.     McNamara  Borough  of  Ashland,  to  increase  height 

Pomnany     DubuQue    (a)    $56,892;    Michael  of  No.  2  Dam  and  alter  Dam  No.  1  across 

McKCtt    E^anston.    111.    (a     $58,947     (b)  Little   Malianoy    Creek,    Butler  Township, 

$11  &97-     Moore-Selg    Construction    Com-  Schuylkill  County. 

^nv      Waterloo     (b)     $10,251;     Dearborn  York  Haven  Water  &  Power  Company. 

r?,n«triiction      Company,      Waterloo      (b)  construct  a  dam   across   channel   of  Sus- 

$10  750      W    R    MacGregor,  City  Clerk.  quehanna     River     between     Three     Mile 

»iii,(»u.     w.  n.  aL,x^^  ^B     ,        ..  Island  and  the  Dauphin  County  shore,  at 

^Houston,   Tex. — Following   is  the  unit  ^  point  about  1.1  miles  below  upper  end 

figures  of  Texas  Construction  Co.,  iious-  ^j  g^jj  island,  in  Londonderry  Township, 

ton,  the  successful  bidder  for  constructing  Dauphin  County. 

storm   sewer   in    Welch    Street,    from   Ai-  Clearfield     Bituminous     Coal     Corpora- 

bany    to    Converse    Street    (bids    opened  ^j^^j^  ^^  reconstruct  Sample  Run  Dam,  on 

May  19) :                                                       ,»  -„  Sample    Run,    in    Cherry    Hill    Township, 

50  cu.  yd.  extra  excavation ♦"■ou  Indiana  County. 

500  ton-raile  hauling • "'5°  Supervisors      Horton      Township,      Elk 

200  man-hour  extra  work,  labor w.^»  County,     construct    bridge    across    Little 

100  team -hour  extra  work,  teams u.bu  ,j,^^y  Creek,  about  200  feet  east  of  Hel- 

1  M  timber  in  foundations ^»-""  ions'  Mills  Station,  on  P.  S.  &  N.  R.  R. 

70  M  timber  ordered  left  in  trenches.  l(.uu  Supervisors      of      Limirick      Township, 

5  cu.  yd.  extra,  Class  I,  concrete. . . .     i-ov  Montgomery     County,     construct     bridge 

20  cu.  yd.  extra,  Class  II,  concrete.,     s.uu  across  Lodel  or  Landis  Brook,  at  a  point 

5  cu.  yd.  extra.  Class  III,  concrete.,     s.ou  j^^^    miles    northeast    of    Hoyersford,    on 

5  cu.   yd.  extra  brick  masonry s.ou  jhg   township   line   road. 

100  lb.  extra  castings "•"»  Commissioners  of  Montgomery  County, 

1000  lb.  extra  reinforcing  steel o.uo  construct    two-span    reinforced    concrete 

50  cu.  yd.  road  gravel J'»  bridge  across  Little  Neshaminy  Creek,  on 

250  cu.  yd.  road  shell .••;■;.•,•  ,onn  a    road    leading    from    the    County    Line 

5  standard  manhole.  Type  A  (each).  i9.uu  ^^^^^    ^j.  Bristol  Road,  to  Gwynedd  Meet- 

32  lin.  ft.  extra-depth  manhole,  Type  i„g_    being    about    2.5    miles    from    North 

A ;••.••■,;, W, ur  Aoin  Wales,    in   Montgomery   Township. 

8  standard  manliole,  Type  B  (each),  ii.au  supervisors     of     Lawrence     Township, 

18  lin.  ft.  extra-depth  manhole,  Type  Clearfield    County,    to    construct    concrete 

B ■.L'V    "•'  bridge  across  Lick   Run,   at  a  point   four 

10  supplying  and  setting  catch  basin  miles   north   of   Clearfield,    on   Upper   (3o- 

A   (each) '6.00  g^^„  ^oad 

39    supplying   and   setting   std.    inlet  Commissioners    of   Union    County,    con- 

B  (each) ;;•■•.■•,;*  struct     reinforced     girder     bridge     across 

2  supplying    and    setting    std.    inlet  Rapid  Run,  at  a  point  about  three  miles 

,„  ,9  'f.^S."),' •iViVir.iooV;       7nft  from    where    said    stream    empties    into 

?5  '■"•  '}■  5^  "•  ^^"''"■'  \%'\^A  fV  ^Zfr^     I'nn  Buffalo    Creek,    in    West    Buffalo    Town- 

50  lin.  ft.  60-in.  sewer,  12-14  ft.  deep.     7.00  ^j,. 

*;2!!"- -^f^i"•^^"'®'"■lA■J^^2*®S■     fio?  Supervisors     of     Catherine     Township, 

50  lin.  ft.  54-in.  sewer,  10-12  ft.  deep.      6.^5  gj^j^  County,    to  construct  new  concrete 

2?2  !"•  li-  ri''"-  «<''"«'■•  H'io  «•  ^^t^'     tlh  culvert,  in  place  of  a  small  wooden  bridge 

HS    "•  II  ?!'!"■  ^^'^^''-  J2i5  n-  ^!!5'     An  across  Fox  Run,  being  part  of  northeast- 

?§?  !"■  Ji-5M"-^''^'""'^Mn«    ^!!S"     Hi.  ern   line   of  Huntingdon   and   Blair   coun- 

1?S  !"•  JJ-  1r"  "•  ^<^^^^-  J-J2I'-  SffP-     lii  ties,  between  the  townships  of  Morris,  in 

512    "•  Ji- JI'"-^'''^^''-^2in«    ^!fS'     ^?^  Huntingdon,     and     Catherine,     In     Blair 

250  lin.  ft.  36-in.  sewer,    8-10  ft.  deep.     3,15  rjounty 

oS2  li"-  I^  2^!"-  ^^^^"^^  ^I'V  «•  ^AVi:     tin  Comiiiissioners    of    Blair    County,    con- 

?22  '"■!»•  52"1"- ®*^*"''    o'?r.fl-  ^  ^-     Hi,  struct   reinforced   concrete   culvert  across 

?2  !"L'J2""-^*''^'""',n'JSn-  ^**S-     Hn  Roaring    Run,    at    a    point    on    the    road 

112r"n-?5'"-^^"'''"''^M^'»'-  ^!!S-     lin  leading    from    Mt    Etna    to    Huntingdon 

*ln  !"•  II-  If!"-  ^T**"'    ni    ft-    h1^-     Hn  Pike,   in  Catherine  Township. 

In  !"-  II-  ?o"  "■  ^'"**'^'    Si  «•  ^^^^-     ?-«n  Pennsylvania    Railroad    Company,    con- 

sX  l"-JI-ii""-=Z«^'    t'^nfi  aII?.-     An  struct  a   5-foot  reinforced   conduit  under 

inS  ^^- «- ?l"^- »Z»^'    n  fi  ft    rt»»n-       ■??  main   track   to   take   the   place   of  Bridge 

InX       -  «•  ?k' ^- =Z2^'    fii  ft-  ^tt^-     Al  No.    39.76,    across    Zerby    Run,    Bellefonte 

Kfl    ^- JJ-?^S-«w»r'    sift  ft    ^tl^-     Hn  Branch   (old  22),  in  Penn  Township,  Cen- 

<>nn   ^-  „■  ]l  i^-  llZll'    n"fi  ft-  ^tJ,'     non  ter  County;  make  change  in  single-track, 

9ftn     n-fJ-i9"n-^!wf^'    «i  n    ^!!E-     ?-nn  two-span    deck    girder    bridge.    No.     11«, 

?  ?ft  ?;,  "Ji^t^;^1,l;„.  '*              ^-     An  across     the     Schuylkill     River,     6005     feet 

I  9?  1^-  -S^t  1^  ^^^5m! An  northwest    from    Auburn    Passenger    Sta- 

1  ?k"  n-  Innl    n  ISnnh^  » An  tlon,   in   Schuylkill  County:   make  change 

3  Ik  i^-  \?!,^t  ^  ^o^S^^ 5-nX  in  present  three-span,  half  through  girder 

19"  n-  -nnf    n  Z^^h^lt ^'ftft  bridge,  No.  Ill,  over  Pine  Creek.  1685  ft 

i  itH    =-=n  ^Uh^w.o^h^ J-ftn  south    of    Auburn    Passenger    Station,    In 

7^  if;    ft    S^fn    vif    n?n»^«;--;kw;;    ^-  Schuylkin  county:   make  change  in  pres- 

y?nhn;                      ^^                              1  «  e"t    one-span,    half    through    girders    and 

1548-lb%-in.c.--l.-soii  pipe  san.- sewer.     Ifs  l\-^PfJl,/^?^er^  a?T  poi'n^^fn   fte   bIV- 

Total,     $21,663.       Total     of     next     three  ^."^SrifTTa^bui^e    Berks  Countv 

lowest:  W.  Waldo.  Houston,  $22,229;  Hor-  ""5,^  °'  &"  „7%p?rtv  Tnwn?hin    Clear- 

i?r"ott?s%"o"u,?o°n"'T''"V3*6^''"''  """  °""'^  niS''SZ'.7y%ons^t^u^l ^TZ^^^e'r  iLlf^y 

brothers.    Houston.   $23,362.  j  j^j^  Creek,  1.0  mile  east  of  Du  Bois. 

-A-Belllngham.  Wash. — Contract  for  con-  Commissioners  of  Franklin  County,  con- 
structing sewers  and  bulkhead- on  G  Street  struct  bridge  over  an  unnamed  tributary 
awarded  by  Cltv  Council  to  Riddle  &  of  Back  Creek,  0.25  mile  north  of  Wil- 
Hawklns  of  RelUngham  at  $13,136  W.  liamson,  St.  Thomas  Town.ship. 
H.  Worth,  City  Engr.  New  Tork  Central  Railroad  Company, 
j.««.,.»t  T,  •  ..  ^  ^  .  .  „  construct  fill  along  right  bank  of  French 
•  Myrtle   Point,  Ore.— Contract  for  con-  Creek     from   a  point  2800  ft   west  of  the 

Mo'^,''  9"9';   ''t"'''™/!,  ''^^i®'"  J^^^^  rn?""'^  Franklin      Borough      line,      in      Venango 

May     22),     awarded     Edward     Sandeberg.  Pountv 

Portland,  at  about  $14,567.     E.  A.  Dodge.  Johnstown    Water    Company,    a    tempo- 
City  Recorder.  ,.^^y    ^^^    across    Laurel    Run.    in    West 

San  Francisco,  Cal.— Karl  Ehrhart  sub-  Taylor  Township,   Cambria  County, 
mitted  lowest  bid  for  constructing  sewer 

system  at  $19,517.     M.  M.  O'Shaughnessy.  Pittsburgh,      Pa.— Councilmanic      PubUc 

City    Engineer:     F.    Shurchell,    Secretary  Service   and    Surveys   Committee   and    Dl- 

Board  Public  Works.  rector  of  Public  Works  considering  build- 
ing a  bridge  at  Greenfield  Avenue.  A 
concrete  bridge  is  estimated  to  cost  $125,- 
000,  and  if  provision  is  made  for  street 
cars  $135,000:  a  steel  bridge  at  $75,000  and 
$85,000  respectively. 

New  Orleans,  La. — Trans-Mississippi 
Bridge  Company.  New  Orleans,  has  ap- 
plied to  the  State  for  permission  to  con- 
struct a  bridge  across  Mississippi  River 
at  New  Orleans. 


BRIDGES 


PROPOSED  WORK, 

Danville,  Pa.— Commissioners  of  Mon- 
tour County  contemplate  constructing  a 
40-ft.  concrete  bridge  over  ChillSQuaaue 
Creek. 

Erie,  Pa. — Chester  &  Fleming,  Pitts- 
burgh, engaged  to  prepare  plans  for  a 
sewage  d'sposal  works  to  treat  sanitary 
sewage  from  local  mill  of  Hammermiil 
Paper  Company. 

Cambridge  View,  Pa.-  -i«ee  "Electric 
Railways." 

Harrlsburg,  Pa.— City  Council  engaged 
Grelner  &  Whitman  of  Baltimore,  Md., 
to  prepare  plans  for  bridge  over  railroad 
tracks  at  Walnut  Street;   cost  $300,000. 

Johnstown,  Pa,— Farrls  Engineering  Co. 
of  Pittsburgh  engaged  by  City  Council  to 
estimate  cost  of  repairs  and  improve- 
ments to  city  bridges. 

Montgomery,  Pa. — County  Commission- 
ers at  Willlamsport  were  authorized  to 
construct  bridge  across  west  branch  of 
Susquehanna  River.  Estimated  cost 
$150,000. 


Louisville,  Ky.— Plans  and  specifica- 
tions approved  for  the  40-ft.  concrete 
bridge  to  be  constructed  in  Cherokee 
Park,  but  nothing  further  has  been  done 
about  the  matter.  Stonestreet  &  Ford, 
Engineers,  Louisville.  Harry  S.  Smith, 
Secy.    Park    Bd. 

Chicago,  III,— Bonds  for  $5,100,000  for  19 
bridges  were  voted  favorably  June  5. 
The  $2,500,000  for  criminal  court  denied. 

White  Rock,  Kan. — Commissioners  of 
Jewel  and  Republic  Counties  will  con- 
struct a  bridge  across  Republic  River 
near  here,  to  cost  ?15,000. 

Kansas  City,  Mo. — Following  improve- 
ments bonds  sold  June  1  bv  city:  Sew- 
ers, $100,000;  bridge  and  viaduct,  $200,- 
000:  Twelfth  Street  Trafflcway,  $200,000; 
public  parks  and  parkways.  $200,000; 
Twenty-third  Street  Trafflcway,  $250,000; 
Workhouse  and  House  of  Correction.  $76,- 
000,   and   Blue  River  sewer.   $100,000. 
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St.  Joseph,  Mo.— St.  Joseph  &  Grand 
Island  Ry.  (W.  A.  Parker,  Chief  Engr., 
St.  Joseph,  Mo.),  will  rebuild  the  bridge 
across  Missouri  River  near  here,  at  a  cost 
of    $350,000. 

Deming,  N.  M.— State  Engineer  ap- 
proved plans  for  a  bridge  to  be  con- 
structed over  Mimbres  west  of  Deming, 
on  Deming-Silver  City  road,  to  have  100- 
ft.  steel  span,  with  an  approach  of  60  It. 
on  concrete  piers. 

Grants,  N.  M.— State  Engineer,  Santa 
F6  is  considering  constructing  a  bridge 
over  San  Jos6  River  near  here. 

Lo'jan,  N.  M.— Surveys  being  made  by 
State  Engineer,  Santa  F6,  for  the  bridge 
to  be  constructed  across  Canadian  River 
at  Logan. 

Wenatchee,  Wash.— Great  Northern  Ry. 
Co.  (A.  H.  Hogeland,  Ch.  Engr.,  St. 
Paul,  Minn.)  will  replace  13  wooden 
bridges  with  steel  and  concrete  structures 
in  Crab  Creek  Country  east  of  Wenatchee. 

Salem,  Ore.— R.  R.  Clark,  416  Selling 
Building,  Portland,  is  one  of  the  consult- 
ing engineers  for  Poke  County  concrete 
arch  bridge  to  be  constructed  at  a  cost  or 
1250,000. 

Chico,  Cal.— The  Northern  Electric  Ry. 
Co.  is  to  reconstruct  bridges  over  Amer- 
ican and  Feather  Rivers;  cost  about  $70,- 
000. 

Los  Angeles,  Cal. — The  bridge  to  be 
constructed  across  Los  Angeles  River 
near  Ivanhoe  Station  is  to  be  a  wooden 
pile  trestle  1400  ft.  long  25  ft.  wide  and 
cost  $15,000.  R.  W.  Stewart,  Engineer 
Bridges  and  Structures,  City  Hall. 

Bridge  over  Santa  Margarita  River,  be- 
tween Los  Angeles  and  San  Diego  is  to 
be  steel,  consisting  of  four  105-ft.  spans. 
G.   W.   Harris,   Los  Angeles,   Engineer. 

City  Council  directed  Pacific  Electric 
Ry.  Co.,  to  construct  a  viaduct  over 
Arroyo  Seco.     Approximately  300  ft.  wide. 

Riverside,  Cal.— Election  to  be  held  Aug. 
29  to  vote  bonds  for  constructing  bridges; 
probably  $150,000  bonds  will  be  issued. 
S.  ii.  Pilch,  Clerk  Board  Supervisors. 

San  Bernardino,  Cal. — Election  will  be 
held  July  25  to  vote  $44,000  bonds  for 
constructing  three  steel  bridges,  $16,000 
for  three  levees,  $40,000  for  storm  drain 
and  pavement,  $20,000  for  street  repairs, 
$17,000  for  fire  protection,  and  $3,500  for 
fill,  pavement  and  spillway.  Address  City 
Engineer. 

PhoenlXj  Ariz. — Preliminary  surveys 
being  made  for  a  900-ft.  bridge  to  be  con- 
structed across  Gila  River,  near  Arling- 
ton, by  the  Board  of  Supervisors.  Sur- 
veys include  15  miles  of  proposed  road 
connecting  bridge  site  with  Phoenix- 
Yuma   Highway. 

Salt  Lake  City,  Utah.— City  and  county 
will  construct  concrete  bridge  across  Jor- 
dan River  at  Twelfth  South  Street.  Esti- 
mated cost  $9,000.     Address  County  Clerk. 

BIDS    DESIRED. 

Hollldaysburg,  Pa. — Until  June  14,  by 
County  Commissioners,  for  constructing 
several    concrete   bridges. 

Media,  Pa. — Until  June  19,  by  County 
Commissioners  at  Media,  for  constructing 
a  bridge  on  Morton  Avenue  over  Uidiey 
River  between  Chester  Ridley  Township 
and  Eddystone  Borough,  advertised  in 
Engineering  Record.  Orion  L.  Davis, 
County   Comptroller. 

Phllajlelphla,  Pa.— Until  June  20,  by 
William  H.  Connell,  Chief  of  Bureau  of 
Highways,  Department  of  Public  Works, 
for  Schedule  "A,"  repairs  to  Rhawn  Street 
Bridge  over  Pennypack  Creek,  to  cost 
$16,000. 

Wllkes-Barre,  Pa.— Until  June  19,  by 
P.  R.  Hendershot,  County  Controller,  for 
constructing  following  bridge,  reinforced 
concrete  slab,  over  Campbell's  Creek,  and 
one  over  Kahler's  Creek,  both  in  Nesco- 
peck  County;  reinforced  concrete  bridge 
over  Bear  Swamp  and  reinforced  concrete 
slalj  bridge  over  Laurel  Creek  in  Ross 
Township;  reinforced  concrete  slab  bridge 
over  Sutton  Creek  branch  in  Exeter 
Township,  and  similar  bridges  and  con- 
crete culverts  in  Butler  and  Dorrance 
Townships. 

Rehoboth,  Del. — Until  July  6,  by  Mor- 
gan T.  Gunn,  County  Road  Engineer, 
Georgetown,  for  constructing  superstruc- 
ture of  bridge  across  U.  S.  Canal,  to  cost 
$12,000. 

Richmond,  Va. — Reported  desired  un- 
til June  16,  by  State  Highway  Commis- 
sioners (G.  P.  Coleman,  Comr.)  for  con- 
structing concrete  bridge,  20  x  22  ft., 
over  brook. 

Rome,  Ga. — Reported  desired  until  June 
12,  by  County  Commissioners,  lor  con- 
structing two  bridges.  W.  C.  Splker, 
Candler    Bldg.,    Atlanta. 

Brewton,    Ala. — Reported    desired    until 
•     July  3,  by  County  Commisioners,  for  con- 
structing 100  ft.   low  steel  truss  highway 
bridge,    riveted   on    concrete   foundations. 
Separate    bids   for    steel   si>an. 

Dayton,  Ohio.— Until  June  30.  by  Board 
County  Commissioners  (Walter  H.  As- 
zling.  Cik.),  for  constructing  concrete 
.substructure  to  replace  substructure  of 
Bridge  76.  Randolph  Township,  over  Still- 
water River,  known  as  Upper  Union 
Bridge.  Also  separate  bids  for  concrete 
substructure    to    replace    substructure    of 


Bridge  No.  38,  Harrison  Township,  over 
Stillwater  River,  and  known  as  Shoup's 
Mill  Bridge. 


Tiffin,  Ohio. — Reported  desired  until 
June  17,  by  County  Commissioners,  tor 
Wolfe  Creek  bridge  No.  6,  in  Hopewell 
Township,  concrete  abutments  for  Bus- 
kirk  Bridge  No.  Ill,  in  Clinton  Township, 
rebuilding  northeast  wing  wall,  new  floor 
beams  and  steel  joists,  etc.  J.  E.  Hersh- 
berger,  Co.  Aud. 

Monmouth,  III.— Until  June  17,  by  C.  L. 
McClanahan,  County  Superintendent  of 
Highways,  Monmouth,  for  constructing 
a  steel  bridge  on  reinforced  concrete 
abutments  in  Sumner  Township.  Warren 
County;  span  100  ft.;  cost  $7,975. 

Peoria,  III. — Until  June  14,  by  Highway 
Commissioners  Richwood  Township,  at 
office  of  Superintendent  of  Highway,  Pe- 
oria for  constructing  reinforced  concrete 
bridge,  13-ft.  span  with  20-ft.  roadway,  on 
Knoxville    Avenue. 

Richland  Center,  Wis.— Reported  de- 
sired until  June  12.  by  Board  Public 
Works,  for  constructing  wall  and  abut- 
ments for  East  Bridge  across  Pine  River. 

Litchfield,  Minn.— Reported  desired  un- 
til June  14',  by  County  Commissioners,  lor 
constructing  a  standard  reinforced  con- 
crete culvert  24  It.  long.  A.  O.  Palmqulst, 
Co.  Aud. 

Owatonna,  Minn. — Reported  desired  un- 
til June  13  tor  constructing  28  It.  span 
and  abutments  reinlorced  concrete,  bridge 
in  town  ol  Summit.  Also  for  two  20-ft. 
span  and  abutments  concrete  bridges  in 
Owatonna.  A.  J.  Prior,  Engr.,  Court- 
house, Owatonna. 

Ainsworth,  Neb.— Until  July  3,  by  Com- 
missioners of  Brown  and  Keya  Counties, 
for  constructing  a  steel  bridge  125  ft.  long 
across  Niobrara  River  at  site  of  old  Mc- 
Lain   Bridge. 

O'Neill,  Neb. — Reported  desired  until 
June  30,  by  S.  A.  Richardson,  County 
Clerk,  for  constructing  bridges  across  the 
Niobrara  River  four  miles  southeast  ol 
town  ol  Lynch. 

Stanley,  N.  D.— Until  .Tune  19.  by  H.  P. 
Diiggan.  Co.  Aud.,  for  constructing  high- 
way bridge  across  a  dry  coulee  one  mile 
north  of  Sanish.  Proposals  will  be  ac- 
cepted on  any  design  of  bridge  built  of 
any  kind  ol  material;  also  for  a  fill  across 
coulee  instead  of  bridge.  Bridge  to  be 
160  ft.  long  and  18  It.  wide. 

Seattle,  Wash.  —  See  "Paving  and 
I  loads." 

California.— Until  June  26,  by  State 
Highway  Commission,  Sacramento,  lor 
constructing  two  reinforced  concrete 
bridges  for  Shasta  County,  one  120  ft. 
structure  across  Sale  Creek  and  the  other 
541  ft.  across  Sacramento  River.  The 
bridges  located  between  Baird  and  Antler. 

Napa,  Cal. — Reported  desired  until  June 
20.  by  N.  W.  Collins,  Co.  Clk.,  for  ma- 
sonry and  reinforred  concrete  bridge  on 
Wild   Horse  Valley  Road. 

San  Jose,  Cal. — Reported  desired  until 
June  19,  by  Henry  A.  Pflster,  Clk.  Board 
County  Supervisors,  for  constructing  re- 
inforced concrete  culvert  on  Phipps  Hill 
.Avenue  and  reinforced  concrete  single 
span  slab  type  culvert  on  Foot  Hill  Ave- 
nue. 

Levis,  Que.— Until  June  17,  by  J.  W. 
Piigsley,  Secy.  Dept.  Railway  &  Canals, 
Ottawa,  Ont.,  for  constructing  a  viaduct, 
station  and  train  shed  at  Levis.  Ross  & 
McDonald,    Archts.,    Montreal. 

Dauphin,  Man.— Until  .Tune  17,  by  J.  A. 
Gorbv,  Secy.-Treas..  Rural  Municipality, 
for  furnishing  material  (gravel  and  piles 
excepted,  which  last  named  material  will 
be  supplied  at  site  of  the  bridges  by  Mu- 
nicipality free  of  charge)  and  labor  lor 
constructing  concrete  foundation  and  ap- 
proaches over  Valley  River  Township  26. 

VIrden,  Man.— Until  June  17,  by  Will- 
iam Whiteford,  Secy.-Treas.,  for  furnish- 
ing material  and  constructing  reinlorced 
concrete  bridge  and  culverts. 

Westbourne,  Man. — Reported  desired 
until  June  13,  by  P.  St.  Clair  McGregor, 
Secy.  Treas.,  Gladstone,  for  constructing 
two  reinforced  concrete  bridges. 

Saskatoon,  Sask.- "See  Paving  and 
lioads." 


•Albany    N.  Y.-FoUowlng  are  unit  figures  of  the  lour  lowest  bids  ofie"?^  May  23 
ol  highway  bridge  9ver  Hudson  River  at  Northumberla^^^^^^^ 

Falls,  $81,996. 


(a) 

$0.55 

1.50 

8.00 

2.50 

60.00 

0.25 

0.05 

16.00 


•(b) 

$0.40 
1.50 
7.50 
2.30 

60.00 
0.25 
0.056 

15.00 


(c) 

$0.45 

1.50 

8.00 

2.50 

6«.00 

0.25 

0.055 

15.00 


(d) 

$0.65 

1.50 

7.90 

2.60 

60.00 

e.25 

0.055 

15.«0 


(e) 
$0.65 

1.60 

8.00 

2.50 
55.00 

0.25 

0.0685 
15.00 


12,309  cu.  yd.   excavation 

291  cu.  yd.  lining 

1,980  cu.  yd.  second-class  concrete 

719  cu.  yd.  fourth-class  riprap 

73.3  M  ft.  sawed  lumber 

698  lin.  It.  wooden  lence 

719,000  lb.   structural   steel 

6  oil  signal  lamps,  each. ■ 

1  cofferdam,  pumping,  bailing  and 

draining    (lump    sum). ....... .10,000.00 

1  maintaining     navigation      (lump 

sum)     ■■•i;-      300.00 

1  maintaining       highway       traffic 

(lump   sum) 2,000.00 

Sfe?Fl?t'Ji^ri1.'29  !l\^"SatfnV&i.i?^«^"?/^^^ 


7,500.00     9,600.00     9,000.00  10,000.00 

200.00  10.00        300.00        300.00 

2,000.00     1,500.00     1,600.00        500.00 


$0.60 


9,540  cu.  yd.  excavation 'J-f? 

329  cu.  yd.  lining ■■■■■■■•■:■  y^a <>nna 

533  cu.  yd.  concrete  in  pier  below  el.  199 20.00 

2,010  cu.   yd.   second-class   concrete i"-"" 

66.5  M  It.  sawed  lumber. .    »"■"" 

17  M  It.  wooden  sheet  piling »"•"" 

3,390  lin.  ft.  foundation  piles "g" 

790  lin.  ft.  wooden  fence "•'» 

474  hn.  ft.  lattice  railing ^-J!" 

783,000  lb.  structural  steel "•"'? 

13,100  lb.   cast-iron  pipe. "-"g" 

10  oil  signal  lamps,  each.. ;,•„„,■  ,;,,~;inn'nn 

1  removing  existing  buildings  <'""^P„^"'">}S6  00 
1  maintaining  navigation    (lump   sum) 100.00 


(b) 
$0.60 

1.40 
22.00 

9.90 
60.00 
65.00 

0.26 

0.30 

3.45 

0.0538 

0.03 
20.00 

1.00 

1.00 


(c) 

$0.60 

1.50 

20.00 

11.10 

60.00 

60.00 

0.30 

0.25 

2.00 

0.054 

0.036 

15.00 

100.00 

100.00 


(d) 
$0.72 

1.80 
24.00 
12.00 
72.00 
72.00 

0.36 

0.30 

2.40 

0.0545 

0.042 
18.00 
120.00 
120.00 


(e) 
$0.65 

1.80 
21.00 
11.00 
60.00 
60.00 

0.35 

0.30 

3.60 

0.0626 

0.03 
17.00 
76.00 
76.00 


PRICES   AND    LETTINGS. 

ielndicates  award  of  contract. 

*Woonsocket,  R.  I.— Following  are 
three  lowest  bids  opened  May  23  by  city 
for  constructing  two  concrete  bridges  (a) 
at  Cumberland  Street,  (b)  at  Social 
Street:  Hynes  Construction  Company, 
Springfield.  Mass.  (a)  $4,480.  (b)  $6,574 
(awarded  contract  for  both  bridges);  G. 
FeriiUo  &  Company,  Boston.  Mass.  (a) 
jr..«6,  (b)  $7.9.'!7;  Cenedella  &  Company, 
Millford,   Mass.    (a)    ?7,147,    (b)    $9,700. 

*Bayonne.  N.  J.— Contract  awarded  by 
Central  It.  R.  of  New  Jersey  to  McCllntlc 
Marshall  Construction  Company,  15  Park 
How,  New  York,  N.  Y..  for  constructing 
a  bridge  over  Morris  Canal,  calling  lor 
about  350   tons   of  steel. 

•Trenton,  N.  J.— Contract  lor  con- 
structing stone  bridge  and  three  box  cul- 
verts on  New  River  Road  awarded  Utility 
Constr.  Co.  ol  New  Brunswick,  at  $8,080. 


•Pottstown,  Pa.— Contract  for  erecting 
four-track  plate  girder  bridge,  steel  and 
concrete  construction,  over  Keim  Street 
awarded  as  follows:  Substructure.  P.  J. 
Campion  ol  Mahanoy  City;  superstructure 
to  American  Bridge  Co.,  30  Church  Street 
New  York  N.  Y.,  and  waterproofling  to 
D?^ensen  Paving  Co.  ol  Philadelphia,  Pa. 
•Warren,  Pa. — Contract  awarded  Chas. 
Falk  &  Company,  Cleveland,  Ohio,  lor 
constructing  a  concrete  bridge  over  Al- 
legheny River,  at  $116,900  (bids  opened 
May  31);  Other  bidder:  Hackedorn  Con- 
struction Company,  Indianapolis,  Ind 
$123,900.  Addison  White,  Commissioners 
Clerk. 

•Washington,  Pa.— Contract  Ipr  con- 
structing -rt-oy  Bridge  in  Finleyville  (bids 
opened  May  31  by  F.  J.  Underwood, 
County  Controller);  awarded  as  lollows. 
Substructure,  S.  Forsythe.  Finleyville, 
and  superstructure,  F.  S.  Wilson,  Kittan- 
ning. 

•Warren,  Ohio.— Contract  awarded  by 
County  Commissioners  lor  constructing 
concrete  bridge  over  Allegheny  River  to 
replace  suspension  bridge  to  Charles  iatn 
Co.,  Cleveland,  at  $117,900. 

•Chicago,  III. — Contract  awarded  to  N. 
Melzer  ol  Glenview  lor  constructing  rem- 
ToVced  concrete  bridge  at  McEldowney, 
in  Bloom  Township,  Cook  bounty,  at 
$4,500.  George  A.  Quinlan,  County  High- 
way Engineer. 

•Illinois.— Contract  lor  constructing 
"Snan^ler  Bridge,  in  Jackson  Township, 
Win  County,  awkrded  by  State  Highway 
Commission,  Springfield,  to  Peter  Mc- 
Cullv  Construction  Company,  Mackinaw, 
at  $11,154.  C.  Older,  Bridge  Engineer, 
Springfield. 

•Corydon,  Iowa. — Contract  awarded 
Akin  &  Flutter,  Corning,  Iowa,  for  con- 
structing several  beam  spans  and  con- 
crete box  culverts  (bids  opened  May  18), 
at  $7,219.     R.  C.  Craig,  County  Engineer. 

Des  Moines,  Iowa.— Lowest  bid  opened 
May  25  by  Council  (A.  H.  Davidson, 
Secy  )  for  constructing  superstructure  of 
concrete  viaduct  over  Court  Avenue  sub- 
mitted by  Koss  Construction  Company  ol 
Des  Moines  at  $49,519. 

•Kearney,  Neb.— Contract  awarded  by 
Commissioners  of  Kearney  .and  Buffalo 
Counties  for  constructing,  1056  ft.  long 
and  16  ft.  wide,  concrete  bridge  over 
Platte  River  to  Omaha  Structural  Steel 
Co.,  Omaha,  at  $44,350.  (Bids  opened 
May  23.) 

•Gainesville,  Tex.— Contract  awarded 
by  Chamber  ol  Commerce  to  Canad  an 
Valley  Bridge  Cpmpany,  Oklahoma,  Okla.. 
for  constructing  a  wagon  •  bridge  several 
hundred  leet  long,  over  Red  River.  8  miles 
north  of  Gainesville  at  Sacra  s  Ferry. 


•Seattle,  Wash.  —  Reported  contract 
awarded  by  County  Commissioners  lor 
constructing  Falls  City  bridge  to  A.  Lev- 
engreen,  3826  Eastern  Avenue,  at  $36,845 
(bids  opened  May  22). 

•Seattle,  Wash.— Contract  awarded  by 
Board  ol  Public  Works  (or  regrading  ap- 
proach to  Fllteenth  Avenue  bridge  to 
B     H.   Petley,   Seattle,  at  $13,291. 

•County  Commissioners  rescinded  for- 
mer action  ol  awarding  contract  for  con- 
struction ol  Fall  City  steel  and  concrete 
bridge  "Type  C."  and  has  awarded  con- 
tract to  Butler  Contracting  Co.,  Central 
Bldg.,   at   $36,900. 

•Portland,  Ore.  —  Reported  contract 
awarded  by  Oregon-Washington  R.  R. 
Navigation  Co.,  Portland,  lor  construct- 
ing sub-structures  lor  lour  bridges  to 
Robert  Wakefield,  Worcester  Bldg.,  at 
about  $18,000. 


PAVING  AND  ROADS 


•  Harrlsburg,  Tex. — Contract  lor  con- 
structing lift  bridge  over  Brays  Bayou 
at  Harrlsburg  awarded  by  Commissioners 
Court  at  Houston,  to  E.  B  Van  De  Greyn 
of  Houston,  at  $35,797.  Other  bidders.  W. 
L  Pearson  &  Co.  (concrete  bridge),  $25,- 
250,  Midland  Bridge  Co.,  Kansas  City, 
Mo  $40,000,  and  Blodgett  Constr.  Co., 
Kansas   City,    Mo.,    $47,000. 

•Centralla,  Wash.— Contract  awarded 
Stanley  Reinforced  Concrete  Company  of 
Centralla  for  concrete  culverts  for  North- 
ern Pacific  R.   R.,   to  cost  $16,000. 

Lowest  bid  submitted  to  Board  of  Pub- 
lie  Works  for  steel  and  iron  work  lor 
two  Howe  truss  spans  by  Minneapolis 
Steel  &  Machinery  Co..  427  Plymouth 
Bldg.,    Minneapolis,   Minn.,   at   $10,7iJ. 


PROPOSED  WORK. 

Lowell,  Mass.— Contract  soon  to  be  let 
by  Municipal  Council  lor  lurnishing  340,- 
000  granite  paving  blocks. 

Milford,  Mass.— Selectmen  intend  re- 
building West  Congress,  Grant  Purchase 
and   School   Streets,  at  a  cost  ol  $27,000. 

East  Aurora,  N.  Y.— Citizens  voted 
$13,000  bonds  for  paving  portion  of  Pine 
Street.     Address   City    Clerk. 

Rochester,  N.  Y.— Ordinance  has  passed 
Council  providing  for  paving  with  asphalt 
and  constructing  sewer  in  Howell  Street 
at  a  cost  of  $21,000  and  Marshall  Street 
at  a  cost  of  $26,000;  also  Grossman  Ter- 
race at  a  cost  of  $11,500. 

Camden,  N.  J.— It  is  proposed  to  pave 
with  asphalt  on  Morton,  Linden,  Twenty- 
seventh,  Erie  and  Pine  Streets.  Address 
City  Clerk. 

Elizabeth,  N.  J.— Board  Public  Works 
intends  improving  Cross  Avenue  at  a  cost 
of  $24,000.  Board  is  also  considering  im- 
proving Elizabeth  Avenue,  First,  S.  Broad, 
Marshall  Streets  and  Magnolia  Avenue  at 
a  cost  ol  $297,469. 

Newark,  N.  J.— The  Board  ol  Public 
Works  will  pave  Front  Street  with  granite 
block   pavement   on   concrete   loundation. 

Bradford,  Pa. — City  Council  has  been 
petitioned  to  pave  Bank  and  Clarence 
Streets  with  vitrified  brick.  B.  A.  Wise, 
City  Engineer.  .   „    .  „;,i. 

Paving  of  North  Kendall  Avenue  with 
brick  is  under  consideration.  B.  A.  Wise, 
City  Engineer. 

Pittsburgh,  Pa. — Council  passed  ordi- 
nance authorizing  paving  and  curbing  ol 
a  portion  ol  Perrott  Avenue  at  a  cost  ol 
$20,000. 

Baltimore,  Md.— Contracts  soon  to  be 
let  by  Board  of  Awards  to  pave  portions 
of  Schroeder  and  Baltimore  Streets  and 
Brantley    Avenue. 

Beckley,  W.  Va. — County  Commissioners 
sold  $83^000  road  bonds.  Address  County 
Clerk. 

Parkersburg,  W.  Va. — Contract  will  be 
let  late  in  summer  lor  15,000  sq.  yd.  brick 
and  9,000  sq.  yd.  concrete  paving.  T.  ts. 
Higgs,   City  Engineer. 
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Troy,  AIsj— Cootimct  about  to  b«  let  by 
clt7  (or  M,M(  an.  yd.  pavement  on  Tt>re« 
Notch  StnM.     L.  B.  OoUoratedt.   Mayor. 

JMHilngB.  La.rMatlaaiu  of  the  county 
voted  $•••.•••  boada  (or  constructins 
food  roada.  Addreaa  Clark  Paria  Police 
Jury,  Jennlnxi. 

Monroa,  Uu— atlaeoa.  Hay  t>.  voted 
|M*i«M  booda  for  oonatmetlnK  roada  In 
Ooachila  Fartab.  Addreaa  Oerk  Police 
Jorr.  Monroe. 

BrooMiaven,  Miaa. — Reported  an  elec- 
tloo  wUl  be  held  to  vote  UOO.OOO  bonds 
(or  road  ImprovemeaU  In  Uncoln  County. 
Recent  elacUoa  dadared  void. 

Ourant,  Mlaa^— Bolmaa  CooBtr  Commla- 
■taaia  OBSMad  Snovdan  tt  Hauser, 
Oataatboa.  Wnm .  aa  andBaers  (or  the  45 
mOaa  o(  bichway,  aorreya  (or  which  are 
BO«r  baiac  made.  Contract  to  be  let  at 
July  maarliiK  of  Board. 


MIsa. — Snowden     *     Hauser. 

^  lUaa..  encased  aa  enclneera  (or 

tba  B»0|iua«d  M  miles  at  road  which  Com- 
■liadooata  of  Montcomery  County  at  Wl- 
Booa  pfopoaa  cooatrucUns.  Surreys  are 
DOW  baias  made.  Contract  wiU  be  let  at 
July  meetliic   o(   Board. 

Vaxoe,  Mlaa.— Citisens  of  County  voted 
bcmda  (or  construclins  roau». 
County  Clerk. 


Erwin.  Tann. — Road  bonds  (or  (lOO.OOO 
will  be  sold  June  i;  by  K.  M.  Barry, 
Chma.  County  Court. 

Madlaowvllla,  Tenn. — County  Commis- 
aioacra  aold  $150,000  road  bonds.  Address 
Coonty  Clerk. 

•««35»vUla,  Tann.— Pike  road  bonds  (or 
nM.Ow  wiU  be  sold  June  15  by  County 
Court  o(  Revenue.    (W.  U.  WiUard.  Secy.) 

Albany,    Ky. — Road    and    bridge    bonds 
(or  tM.OM  WiU  be  sold  June  IS  by  J.  G. 
Clk.   County  Court. 


MMM  b 


Mfsrtd,    Ky.— Citisens.    May   27,   voted 
,M>  bonds  to  construct  roads.     W.   U 
rmon.     Engineer,      Bed(ord.       Address 
Coonty  Judge.  Bed(ord. 

Bowling  Green,  Ky. — State  Division  E^n- 
glnsfir  announcea  that  about  130.000  worth 
«r  mora  o(  State  Aid  Road  work  in  War- 
raa  County  will  be  let  within  the  next 
Boath.  See  "Bids  Dealrcd."  M.  H. 
Onmp,  Road  Pinglnaar.  Warren  County, 
Boon  M.  Court  Hoose.  Bowling  Green. 

LaxhiBtan,  Ky. — Paving  bonds  (or  tlO,- 
•M  win  be  sold  June  20.  Address  County 
Clatk. 

Somerset,  Ky. — Road  bonds  (or  {300,000 
will  be  sold  June  >  by  R  F.  Jasmr. 
County  Judge. 

Akron,  Ohio.  —  Road  improvements 
bonds  (or  $«S.017  wiU  be  sold  June  10. 
U.  G.  High.  Clk.  Board  County  Commia- 


AOIanca,  Ohio.— Paving  bonds  (or  124.- 
•S3  will  be  sold  June  20  by  Chaa.  O.  Silver. 
City  Auditor. 

Cincinnati,  Ohio.— City  CouncU  Uklng 
atepa  to  pave  with  granite  on  Fairbanks 
Avanna  and  Quebec  Road  at  $202,000  and 
MMMraapactJvely.    Frank  &  Krug,  City 

Council  approved  City  Engineer's  esti- 
mate (or  improving  Hickory  Street  with 
brick  and  including  6-in.  water  main  at 
tU,M5.  and  (or  improving  right-o(-way 
from  Third  to  Martin  StraeU  at  112.200. 

CKt  Council  approved  City  Engineer 
ITraak  8.  Knig's  approximate  estimate  o( 
^UM  aa  coat  o(  improving  Dayton 
Street  (rom  Freeman  Avenue  to  White- 
man  Street  with  granite  and  S-ln.  water 
main.     Contract  soon  to  be  tot. 

County  Board  o(  Conunlasioners  haa 
nndar  oonaideration  Improvement  o(  First 
ATaaoa  from  AMnton  to  Price  Hill. 
Coonty  Snrrcror  William  Boeh's  estimate 
o(  the  work  is  tlt.OOO. 

Oaflanca,  OMo.— Paving  bonda  for  $2t.- 
•M  wUI  ba  sold  June  It  by  Roger  Daoust. 
Co.  And. 


Uvsrpeol,  Ohio.— Paving  bonds  for 
ttX.OO«  win  be  sold  June  20  by  James  A. 
KaBny,  City  Auditor. 

McConnallsvllle,  Ohio. — Paving  bonds 
(or  tlT.OOO  will  be  sold  June  7.  John 
Whitney,  Co.  Aud. 

New  Philadelphia,  Ohio. — Paving  bonds 
(or  117.000  wlU  be  sold  July  1  by  AtUe  L 
B.  Williams.  City  Aud. 

Norwalk.  Ohio.- Paving  bonds  for  3379.- 
tM  win  be  sold  June  21  by  Charles  E. 
Bloomar.  Co.  Aud. 

Palnesvllla,  Ohio. — Paving  bonds  (or 
|»4,Ht  win  be  sokl  June  U  by  C.  T. 
Maliairay,  Township  Clark. 

Waahlnflton    C.     H.,    Ohio.— Ordinance. 


passed  City  CouncU  to  Issue  325.000  bonds 
(or  paying  city's  portion  of  paving  cer- 
tain streets.     Address  City  Clerk. 

Vawtgstown,  Ohio. — Paving  bonds  (or 
OMM  wUl  be  sold  June  l7  by  County 
OnsBinisaloners.    Frank  V.  Bogaa.  Clk. 

Tarrs  Hauta,  Ind. — Road  Improvement 
bonds  (or  341.210  sold  by  County  Treas- 
urer. 

Springfield,  111. — Board  of  Local  Improve- 
ments win  resurface  with  mineral  rubber 
asphaltlc  concrete  Walnut  Street,  from 
Lawrence  Avenue  to  H.  Grand  Avenue. 
Estimated  cost  3U,«M.  Addreas  City 
Clark. 


Davenport,  Iowa. — Reported  about  316>- 
000  la  to  be  s|>ent  by  city  for  street  ira- 
provemenu.  A.  R.  Boudlnot,  City  En- 
gineer. 

Marahalltown,  Iowa. — ^Plans  prepared 
(or  33,000  yd.  concrete  paving  and  about 
SO,Mt  yd.  clay  gravel  road  work.  W.  H. 
Steiner,  City  Engineer. 

Clinton  Falls,  Minn. — Construction  of 
cement  highways  over  the  htUs  contem- 
plated by  (armers  o(  Clinton  Falls  Town- 
ship, cost  about  375,000;  (armers  to  pay 
336.000.  County  Clerk  at  Owatonna  may 
be  able  to  give  in(ormation. 

Robbinsdale,  Minn.  —  Citizens  voted 
313,000  bonds  for  paving  Crystal  Lake 
Avenue  about  1  mile.    Address  City  Clerk. 

Glrard,  Kan. — County  Commissioners 
petition  to  construct  about  11  miles  of 
hard  surface  roads  in  this  county. 

Liberty,  Mo. — Election  to  be  held  June 
24  In  the  county  to  vote  31.250,000  bonds 
for  road  Improvements.  Address  County 
Clerk. 

Conway,  Ark. — Construction  of  2  roada 
contemplated,  one  S  miles  long  and  the 
other  14  miles.  W.  M.  Taylor  of  Con- 
way, County  Judge. 

DeWin,  Ark.— SUte  Highway  Depart- 
ment (H.  R.  Carter,  Engineer),  Little 
itock,  intends  constructing  7  miles  of 
macadam  road  and  9  miles  of  grading  in 
Arkansas  County  at  a  cost  of  348,000. 

Pine  Bluff,  Ark. — A  macadam  road  Is 
to  be  constructed  between  Pine  Bluff  and 
Althelmer,  distance  of  40  miles,  and  other 
is  to  be  constructed  to  Lonoke  County 
Line,  distance  of  20  miles;  total  cost 
3289,000.  Hugh  Humphrey,  Pine  Bluff, 
County  Engineer. 

Athens,  Tex. — Henderson  County  Road 
District  No.  4  bonds  for  360,000  will  be  sold 
June  12  by  C.  D.  Owen,  County  Judge. 

Cleveland,  Tex. — County  Commission- 
ers authorised  360,000  bond  Issue  for  con- 
structing and  improving  roads.  Address 
County  Clerk. 

Edinburg,  Tex. — Attorney  General  has 
approved  3250.000  Hidalgo  County  Road 
District   bonds. 

Albuquerque,  N.  M. — City  Is  considering 
l>avlnis  10  blocks,  orobablv  with  Tarvla. 
Address  City  Clerk. 

Aberdeen,  Wash. — Contract  will  soon  be 
let  for  paving  Second  Street;  cost,  with 
concrete,  $14,000,  and  asphalt,  $16,000.  L. 
D.  Kelsey,  City  Engineer.  P.  F.  Clark, 
City  Clerk. 

Centralis,  Wash.  —  Concrete  sidewalks 
throuKhout  city  wlH  be  constructed  at 
320.000  by  day  labor.  L.  M.  Lee,  City 
Clerk;  C.  W.  Anderson,  City  Engineer. 

Ellensburg,  Wash. — City  Council  recom- 
mends paving  with  concrete  Sprague,  Sev- 
enth. Anderson,  Chestnut  and  other 
streets.  F.  M.  Carter.  City  Engineer; 
Ueuben  Crimp,  City  Clerk. 

Sedro  Wooley,  Wash. — City  Engineer 
will  prepare  plans  for  paving  with  con- 
crete Third  and  State  Streets.  C.  S. 
Smith,  City  Clerk. 

Coqullle,  Ore. — Contract  will  soon  be  let 
for  Improving  district  from  Courthouse 
east  by  grading,  planking.  5-ft.  cement 
sidewalks,  culverts  and  bulkheadlng.  Es- 
timated cost,  330,335.     Address  City  Clerk. 

Road  Improvement  bonds  for  $362,000 
to  be  sold  July  6  by  County  Clerk.  Cit- 
izens, May  19.  voted  In  favor  of  this  is- 
sue of  bonds.  James  Matson,  County 
Judge. 

Portlsnd.  Ore.— Plans  filed  with  City 
Council  for  paving  B:ast  Thirty-second 
and  Ankey  Streets.  Estimated  cost,  310,- 
000.  A.  L.  Barbur,  City  Auditor;  Philip 
H.   Dater,  City  Engineer. 

Pasadena,  Gal. — Surveys  being  made 
for  the  proposed  automobile  road  to  be 
constructed  by  the  state  across  the  moun- 
tains Into  Antelope  VaUey.  Address  State 
Highway   Engineer,    Sacramento. 

San  Bernardino,  Gal. — See  "Bridges." 

Vsllejo,  Gal. — Contract  to  be  let  by 
City  Council  soon  after  June  16  for  fol- 
lowing work  in  Northwest  Paving  Dis- 
trict: 24.414  cu.  yd.  excavation  (all 
classes),  128  cu.  yd.  sand  fill  and  adobe 
cut  under  sidewalk  6  In.,  15,165  Un.  (t. 
7V4  X  14  In.  concrete  curb;  676  lln.  (t.  curb 
armor;  258,144  sq.  (t.  4-in.  concrete  base 
(or  iMivement;  12,000  sq.  ft.  concrete  brick 
[lavement  2V4-ln.  concrete  base;  258,144 
sq.  ft.  asphaltlc  concrete  surface  l  in. 
thick:  40  cu.  yd.  reinforced  concrete  re- 
taining waU  3  (t.  high;  400  lln.  ft.  rein- 
forced concrete  guard  rail;  7376  sq.  (t. 
concrete  sidewalk,  3%  in.  40  lln.  (t.  cor- 
rugated iron  culverts,  part  circle,  6  x  16 
In.,  »M  lln.  (t.  8  X  18  In.,  138  lln.  ft.  8  x  24 
In.,  20  lln.  ft.,  circular,  8  In.  dlam.;  15 
c.  I  culvert  manholes,  16  x  18  In..  2  18  x 
24  in  712  lln.  ft.  head  board  4x8  In., 
and  483.  Un.  ft.  house  lateral  sewers  4  In. 

Tucson,  Arlat.— Contract  soon  to  be  let 
by  Board  of  Supervisors  for  construct- 
ing 2S  miles  of  highway  between  Tucson 
and  Ajo.  Bertram  L.  Hitch,  Clerk  of 
Board. 

Board  of  Supervisors  rejected  bids 
opened  recently  for  constructing  7  miles 
of  Nogales  Patagonia  Road  and  will  do 
Jjo"*  by  force  account.  Cost,  about 
#1 3(000. 


Montreal,  Que.— Contract  soon  to  be 
let  by  P.  Mercler,  City  Engineer,  for  as- 
phalt and  block  pavements,  to  cost 
$250,000. 

Toronto,  Ont.— York  County  Highway 
Commission  is  preparing  plans  for  road 
Improvements  to  cost  $150,000.  E.  A. 
James,    Engineer,    57    Adelaide    Street. 


BIDS    DESIRED. 

Boston,  Mass.— Until  June  12,  by  Ed- 
ward F.  Murphy,  Commissioner  Public 
Works  (or  granite  block  or  Hassara  blocK 
pavement  on  Alexander  Street,  Dorches- 
ter. 

Massachusetts.- Until  June  13,  by  State 
Highway  Commission.  State  House,  Bos- 
ton, for  surfacing  section  of  highway 
about  9800  ft.   long,  in  town  of  Duxbury. 

Greenwich,  Gonn.— Until  June  17,  by 
Highway  Commission,  for  about  43,500 
s(|.  yd.  reinforced  concrete  pavement,  ad- 
vertised   in   Engineering    Record. 

Albany,  N.  Y.— Until  June  26,  by  Ed- 
win Duffey,  State  Highway  Commission- 
er, for  constructing  highways,  also  repair 
of  highways,  and  (or  broken  stone  for 
maintenance  work  on  Road  No.  766  and 
5187,  known  as  Broken  Stone  Contrtict  No. 
70  Essex  County,  advertised  In  Engineer- 
ing Record. 

New  York,  N.  Y.— Until  June  14,  by 
Douglas  Mathewson,  Pres.  Bronx  Boro., 
for  paving  with  sheet  asphalt  portions  of 
St.  Mary's  St.,  Wales  Ave.,  in  all  about 
1900  sq.  yd.,  and  with  bituminous  concrete 
portions  of  W.  180th  St.,  Harrison  Ave., 
Walton  Ave.  and  other  streets,  in  all 
about  14,285  sq.  yd.;  constructing  sewers 
in  Hone  Ave.,  Crotona  Parkway  and  other 
streets;  also  for  erecting  fire  escapes  In 
Municipal  Court  Bldg.,  162d  St.  Total  se- 
curity, $23,650. 

Until  June  14,  by  Marcus  M.  Marks, 
President  Manhattan  Boro.  for  paving  and 
repaving,  etc.,  portions  of  Madison  Ave., 
Park  Ave.,  Broadway,  96th  and  other 
streets.  In  all  about  100,800  sq.  yd.  asphalt; 
15,940  sq.  yd.  concrete,  together  with 
sewer  manholes,  etc.  Total  security, 
$68,750. 

Norwicn,  N.  Y.— Until  June  13,  by  Com- 
mon Council  for  paving  Rexford  Street, 
in  all  about  3350  sq.  yd.  bituminous  mac- 
adam penetration  method,  and  2600  lln. 
ft.  combined  curb  and  gutter.  C.  E.  Har- 
ris, City  Engr. 

Jersey  City,  N.  J.— Until  June  13,  by 
City  Commissioners,  for  paving  with  as- 
phalt block  on  Rose  Avenue  and  with 
Belgian  block  on  Seventeenth  Street.  M. 
I.  Fagan,  City  Clerk. 

New  Brunswick,  N.  J.— Until  June  12, 
by  Asher  W.  Bissett,  Clerk,  for  laying 
asphalt  block  on  concrete  foundation, 
about  34,000  sq.  yd. 

Pennsgrove,  N.  J. — Until  June  12,  by 
Borough  Officials,  for  paving  with  mac- 
(idam  on  Broad  and  Maple  Avenues, 
16,484  sq.  yd.  W.  D.  Snyder,  Borough 
Clerk;  H.  B.  Keasbey,  Borough  En^- 
neer. 

Perth  Amboy,  N.  J.— lleported  desired 
nntil  June  12,  for  34,000  sq.  yd.  asphalt 
block  paving  on  concrete  foundation. 
Alvln  D.  Fox,  Co.  Engr.,  New  Brunswick. 

South  Orange,  N.  J.— Until  June  12,  by 
Streets  and  Highway  Committee  of  Board 
of  Village  Trustees  (Geo.  H.  Becker, 
Chmn.),  for  resurfacing  with  bltumlnou.i 
surface  Valley  Street,  Irvlngton,  Mon- 
Irose  and  Vose  Avenues,  in  all  about  40,- 
800   sq.   yd. 

Trenton,  N.  J.— Until  June  13,  by  Board 
Freeholders,  Trenton,  for  resurfacing 
with  bituminous  dressing  Trenton-Hope- 
well  Road   from  Trenton  to  Hopewell. 

Apollo,  Pa.— Until  June  27,  by  Sterling 
G.  McNees,  Secretary  Borough,  for  ap- 
proximately five  blocks  of  paving  and 
curbing,  advertised  in  Engineering  Record. 

Ebensburg,  Pa.— Until  June  23,  by 
County  Commissioners,  (or  constructing 
two  miles  of  roads  on  Cresson  Pike,  Cam- 
bria Township,  with  vltrlfled  fire  clay 
paving  brick  on  concrete  base.  Probable 
cost,    $26,000. 

Philadelphia,  Pa.— Until  June  15,  by 
William  H.  Connell,  Chief  Bureau  of  High- 
ways, Department  of  Public  Works  (or 
the  (oUowing:  Schedule  "A,"  grading 
cost  $19,300;  Schedule  "B,"  asphalt  pav- 
ing, $122,450;  Schedule  "C,"  vltr.  block 
paving,  $6,950-  Schedule  "D,"  _granlte 
block  paving.  $15,600;  Schedule  "E,"  as- 
phalt repaving,  $43,500;  Schedule  "F " 
vltr.     block    repaving,     ^11,400;     Schedule 


bound  macadam,  $2i.050;  i  /  edule  "K " 
painting  and  repairing  bridges,  $6,500.  ' 
Pittsburgh,  Pa.— Until  June  13,  by  City 
Controller^  for  repaving  portions  of 
Forbes  Street,  Butler,  Eleventh  and 
numerous  other  streets. 

Sharpsvllle,  Pa.— Until  June  20,  by  Wm 
A.  Graber,  Borough  Secretary,  for  paving 
Mercer  Avenue,  with  such  material  as 
Council  may  select.  In  all  about  6865 
sq.  yd. 

Baltimore,  Md.— Until  June  14,  by  Board 
of  Awards,  care  City  Register,  for  grad- 
ing, curbing  and  paving  with  sheet  as- 
phalt,   wood    block,    gran.te,    block    vltr 


block,  portions  of  Brantley  Avenue,  Bal- 
timore and  Schroeder  Streets,  in  all  about 
18,830  sq.  yd.  Also  same  time  and  place 
for  paving  with  concrete  a  number  of 
alleys. 

Charleston,  W.  Va. — Until  June  15,  by 
15.  A.  Wise,  City  Manager,  for  grading, 
curbing  and  paving  certain  streets  adver- 
tised in  Engineering  Record.  About  26,- 
000  sq.  yd. 

KIngwood,  W.  Va.— Until  June  26 
(change  of  date),  by  Preston  County 
Court  (E.  C.  Everly,  Clk.),  for  grading 
and  surfacing,  complete,  of  approximate- 
ly 32  miles  of  road  in  Portland  Dlst.,  and 
approximately  IS  miles  in  Kingwood 
Dlst.  Bids  desired  on  following  types, 
concrete,  cement  and  asphalt,  8,  9,  12 
and  14  ft.  widths,  macadam,  according  to 
standard  specifications  of  the  State  Road 
Bureau,  of  above  widths,  Telford  base  8 
in.  and  6  in.  thick,  with  limestone  sur- 
face and  with  native  stone  surface  both 
water  and  bituminous  bound  by  penetra- 
tion and  mixing  methods.  Rich.  R.  Fel- 
ler, Dist.   Engr.,  Terra  Alta,  W.  Va. 

Miami,  Fla.— Until  June  15,  by  City 
Council,  for  grading  and  paving  with  as- 
phaltlc concrete,  with  binder  course  on 
concrete  foundation,  with  necessary  curb- 
ing, etc.,  under  Highway  Improvement 
Nos.  46  to  51,  Inclusive,  being  approxi- 
mately 60,000   sq.   yd.   pavement. 

Annlston,  Ala. — Until  June  22,  by  city 
for  repairing  and  surface  treatment  of 
about  28,000  sq.  yd.  pavements.  C.  W. 
Cooper,  (iity  Engr. 

Ganton,  Miss. — Until  June  12,  by  W.  L. 
Dlnklns,  Mayor,  for  approximately  6300 
sq.  yd.  either  concrete,  brick,  wood  bloclc 
or  asphalt  pavement,  4  miles  gravel 
macadam,  Zy^  miles  concrete  curb  and 
gutter,  and  2600  ft.  pipe  storm  sewers, 
12  to  36  In.  Walter  G.  Kirkpatrlck,  En- 
gineer, Birmingham,  Ala. 

Bowling  Green,  Ky. — Until  June  16,  by 
State  Division  Engineer,  Frankfort,  for 
State  Aid  Highway  work  in  Warren  Coun- 
ty. M.  H.  Crump,  Road  Engineer,  Warren 
County,  Room  24,  Court  House,  Bowling 
Green. 

Carlisle,  Ky. — Until  June  17,  by  Fiscal 
Court,  at  Court  House,  Carlisle,  for  im- 
proving 6.12  miles  of  county  road  known 
as  Carlisle  Lower  Jackson  Turnpike.  R. 
C.  Terrell,  State  Commissioner  Public 
Roads,  Frankfort. 

Lexington,  Ky. — Until  June  14,  by  Theo. 
Lewis,  Co.  Clk.,  (or  constructing  county 
roads.  Bids  desired  on  Kentucky  rock 
asphalt  wearing  surface,  penetration  as- 
phalt macadam,  tar  concrete  (mixed 
method),  asphaltlc  concrete,  and  on  War- 
renlte  with  various  types  of  shoulders  and 
on  macadam  base. 

WIckllffe,  Ky.— Until  June  16,  by  Fis- 
cal Court  at  the  Court  House,  Wickliffe, 
Ballard  County,  for  grading  and  surfac- 
ing 55  miles  of  road,  including  98,715  cu. 
yd.  earth,  112,379  cu.  yd.  gravel,  2.616.2  cu. 
yd.  concrete,  55  miles  shaping,  and  lay- 
ing 1804  ft.  corrugated  pipe.  R.  C.  Ter- 
rell, Commissioner  Public  Roads,  Frank- 
fort. 

Cincinnati,  Ohio. — Until  June  23,  by 
County  Commissioners  (Albert  Rheln- 
hardt,  Clk.),  for  repairing  Cleve  and  War- 
saw Pike  in  Green  Township.  Also  sepa- 
rate bids  for  resurfacing  Harrison  Pike 
in  Colerain  Township. 

Cleveland,  Ohio.— Until  June  17,  by 
Board  County  Commissioners  (E.  G. 
Krause,  Clk.),  for  repairing  Noble  Road. 
Also  separate  bids  for  repairing  Lorain 
and  East  Lake  Roads.  W.  A.  Stinch- 
comb.  County  Surveyor. 

Columbus,  Ohio. — Reported  desired  un- 
til June  13,  by  Board  of  Purchase  (Louis 
J.  Guthke,  Secy.),  for  furnishing  city  with 
street  repair  material,  to  Include  200,000 
old-style  street  paving  blocks,  500  tons 
paving  pitch,  20,000  gals,  bituminous  ma- 
terial for  surface  treatment,  brick  sewer, 
sewer  pipe,  Portland  cement,  etc. 

Dayton,  Ohio. — ^Untll  June  13,  by  James 
E.  Barlow,  Director  Public  Service,  (or 
paving  portions  of  several  streets.  Includ- 
ing Salem  Avenue,  Miami  Chapel  Road, 
etc. 

Dayton,  Ohio.— Until  June  15,  by  Clin- 
ton Cowen,  State  Highway  Commission- 
er, Columbus,  for  Sect.  L  of  the  Dayton- 
Indianapolis  Road,  I.  C.  H.  No.  28,  for 
constructing  bridges  and  culverts  and 
paving  with  brick,  10,600  ft.  Estimated 
cost  $45,834.  Section  L,  Dayton-Coving- 
ton  Road,  I.  C.  H.  No.  63,  Harrison 
Township,  constructing  bridges,  culverts 
and  paving  with  brick,  8416  ft.  Estimated 
cost  $42,943.  Sect.  H,  Dayton-Greenville 
Road,  I.  C.  H.  No.  62,  Harrison  Township, 
constructing  bridge,  culverts  and  paving 
with  brick,  7630  ft.  Estimated  cost  $31,- 
353. 

Lisbon,  Ohio. — Until  June  21,  by  County 
Commissioners,  for  Improving  with  water- 
bound  slag  about  6099  ft.  on  East  Liver- 
pool, Warren,  Public  Road,  Mldleton 
Township..  Cost  $11,349.  H.  R.  Dickey,  . 
County  Clerk. 

Mt.  Gllead,  Ohio. — Reported  desired  un- 
til June  15,  by  C.  O.  Hlggins,  Co.  Aud., 
for  grading  and  paving  with  dry  mac- 
adam, 5  miles  of  Beech  Grove  Road  In 
Canaan  Township. 

Ohio.— Until  June  15,  by  Clinton  Cowen, 
State  Highway  Commissioner,  Columbus, 
(or  constructing  state  roads  as  follows, 
including  bridges  and  culverts: 
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Ashland  County,  Sect.  A,  Jeromeville- 
SuUivan  Road,  Jackson  Township,  with 
bituminous  macadam  and  reinforced  con- 
crete. Length  3.01  miles.  Estimated 
cost  $47,854.  Alternate  bids  with  brick, 
same  length.  Estimated  cost  $49,676. 
Sect.  F,  Ashland-Oberlln  Road,  Sullivan 
Township,  with  bituminous  macadam. 
Length  1.45  miles.  Estimated  cost  $20,- 
456.  Alternative  bids  with  brick,  same 
length.  Estimated  cost  $20,270.  Sect.  G, 
Ashland-Oberlln  Road,  Sullivan  Town- 
ship, with  bituminous  macadam,  0.43 
miles.  Estimated  cost  $5,800.  Alterna- 
tive bids  with  brick.  Estimated  cost 
$5,735.  Sect.  B,  Jeromevllle  -  Sullivan 
Road,  Jackson  Township,  with  bituminous 
macadam.  Length  1.37  miles.  Estimated 
cost  $19,555.  Alternative  with  brick, 
same  length.     Estimated  cost  $19,365. 

Clermont  County,  Sect.  X,  Bethel-Chllo 
Road,  Franklin  Township,  paving  with 
water-bound  macadam.  Length  1.25 
miles.  Estimated  cost  $9,921.  Sect.  H. 
Cincinnati-West  Union  Road,  Tate  Town- 
ship, water-bound  macadam.  Length 
1.05  miles.  Estimated  cost  $9,421.  Sect. 
L,  Milford-Hillsboro  Road,  Miami  and 
Stonelick  Townships,  paving  with  water- 
bound  macadam.  Length  1.04'  miles.  Es- 
timated cost  $7,734. 

Coshocton  County,  Sect.  A,  Walhon- 
ding- Newark  Road,  New  Castle  and 
Perry  Townships,  with  water-bound  mac- 
adam and  surface-treated  macadam. 
Length  2.37  miles.  Estimated  cost 
$7,480. 

Delaware  County,  Sect.  D,  Columbus- 
Wooster  Road,  Berkshire  Township,  with 
either  tar-bound  macadam  or  asphalt- 
bound  macadam.  Length  1.80  miles. 
Either  cost  of  tar,  $23,717;  asphalt,  $25,- 
202. 

Erie  County,  Sect.  O,  Mllan-Elyria 
Road,  in  Berlin  Township,  with  water- 
bound  macadam.  Length  2.23  miles.  Es- 
timated cost  $18,947.  Sect.  N.  Milan- 
Elyrla  Road,  Florence  Township,  with 
water-bound  macadam,  0.72  miles.  Esti- 
mated cost  $9,018.  Alternative  bids  with 
concrete,  same  length.  Estimated  cost 
$10,304. 

Fairfield  County,  Sect.  C,  Clnclnnati- 
Zanesvllle  Road,  Amanda  Township,  with 
water-bound  macadam.  2  miles.  Esti- 
mated cost  $17,154.  Sect.  A,  Lancaster- 
Kirkesville  Road,  Liberty  Township,  with 
water-bound  macadam,  or  bituminous 
macadam.  Length  2.06  miles.  Estimated 
cost  $21,733  with  waterbound;  with  bi- 
tuminous  macadam,   $29,281. 

Fayette  County,  Sect.  K,  Hlllsboro- 
Washington  Road,  In  Concord  and  Union 
Townships,  with  bituminous  macadam. 
Length  1.87  miles.  Estimated  cost  $17,- 
334.  Sect.  A.  Clncinnatl-Zanesvllle  Road, 
in  Concord.  Jasper  and  Union  Townships, 
with  bituminous  macadam.  Length  7.25 
miles.     Estimated    cost   $58,065. 

Gallia  County,  Sect.  E,  Jackson-Gal- 
lipolls  Road,  in  Gallipolis  and  Green 
Townships,  with  water-bound  macadam. 
Length  1.04  miles.     Estimated  cost  $9,594. 

Geagua  County,  Sect.  H,  Cleveland- 
MeadviUe  Road,  Munson  Township,  with 
concrete  and  brick.  Length  5.64  miles. 
Estimated  cost  $71,482. 

Harrison  County,  Sect.  N,  Cadlz-Car- 
rolltown  Road,  Archer  and  Rumley  Town- 
ships, with  water-bound  macadam. 
Length  3.01  miles.  Estimated  cost  $34,- 
373. 

Hocking  County,  Sect.  1,  Chillieothe- 
Logan  Road,  Perry  Township,  construct- 
ing with  water-bound  gravel.  3.04  miles. 
Estimated  cost  $16,867. 

Knox  County,  Sect.  J,  Columbus-Woos- 
ter  Road,  Liberty  Township,  with  water- 
bound  macadam  and  reinforced  concrete. 
Length  .94  mile.  Estimated  cost  fl  6,911. 
"Logan  County,  Sect.  E,  Belief ontaine- 
Rlchwood  Road,  in  Bokes  Creek  and  Rush 
Creek  Townships,  with  water-bound  mac- 
adam. Length  1.32  miles.  Estimated 
cost  $11,960. 

Lorain  County,  Sect.  M.  Cleveland- 
Sandusky  Road,  Sheffield  and  Avon  Lake 
Townships,  with  bituminous  macadam,  bi- 
tuminous concrete,  or  reinforced  con- 
crete. Length  8.93  miles.  Estimated  cost 
bituminous  concrete  (tar),  $155,294';  bitu- 
minous concrete  (asphalt),  $157,806;  rein- 
forced concrete,  $163,570;  bituminous 
macadam,   $125,386. 

Madison  County,  Sect.  E,  Urbana-Lon- 
don  Road,  in  Union  and  Summerford 
Townships,  with  reinforced  concrete  and 
brick.  Bids  desired  on  three  separate 
contracts.  Contract  No.  A,  3.07  miles; 
No.  B,  0.21  mile;  No.  C,  0.21  mile.  Esti- 
mated cost  $48,495,  $8,590,  $3,199  respec- 
tively. 

Marion  County,  Sect.  K,  Marlon-Waldo 
Road,  Pleasant  and  Waldo  Townships, 
with  water-bound  macadam.  Length  3.10 
miles.     Estimated  cost  $29,544. 

Medina  County,  Sect.  M,  Medina-Nor- 
walk  Road,  Litchfield  Township,  with 
concrete.  Length  1  mile.  Estimated  cost 
111,543. 

Meigs  County,  Sect.  L,  Pomeroy-Ma- 
rietta  Road,  Salisbury  Township,  with 
brick.  Length  1.13  miles.  Estimated 
cost  $24,102.  Sect.  M,  Mlddleport-McAr- 
thur  Road,  Salisbury  Township,  with  re- 
inforced concrete,  1.33  miles.  Estimated 
coat  $21,805. 

Montgomery  County,  Sect.  L.  Dayton- 
Indianapolis  Road,  Madison  and  Jefferson 
Townships,  with  brick.  Length  2.01  miles. 
Estimated  cost  $45,834.  Sect.  H,  Dayton- 
Greenville  Road,  Harrison  Township,  with 
brick,  1.44  miles.  Estimated  cost  $31,633. 
Sect.  I,  Dayton-Covlngton  Road,  Harri- 
son Town.shlp,  with  brick.  Length  1.59 
miles.     Estimated   cost   $42,943. 

Morgan  County,  Sect.  G,  McConnells- 
viUe-Athens  Road,  in  Marion  and  Pence 
Townships,    with   water-bound    macadam. 


Length  2.37  miles.  Estimated  cost  $32,- 
763. 

Muskingum  County,  Sect.  K,  Zanesville- 
Cinclnnati  Road,  Springfield  and  Newton 
Townships,  with  bituminous  macadam. 
Length  1.45  miles.  Estimated  cost  $18,- 
359. 

Perry  County,  Sect.  Q,  New  Lexington- 
Athens  Road,  in  Monroe  and  Pleasant 
Townships,  with  reinforced  concrete. 
Length  4.26  miles.  Estimated  cost  $99,- 
046.  Alternate  bids  for  paving  wfth  brick 
same  length.     Estimated  cost  $89,305. 

Portage  County,  Sect.  R,  Cleveland- 
Kent  Koad,  Franklin  Township,  with 
plain  concrete,  2.63  miles.  Estimated 
cost  $28,190. 

Preble  County,  Sect.  A,  Eaton-Green- 
ville Road,  Monroe  Township,  with  bi- 
tuminous macadam,  4.48  miles.  Esti- 
mated cost  $46,860.  Sect.  F-2,  Eaton- 
Richmond  Road,  Jackson  Township,  for 
truing  up  the  roadway  and  paving  with 
surface-treated  macadam.  Length  1 
mile.     Estimated  cost  $7,070. 

Seneca  (bounty.  Sect.  A,  Fremont-TlRin 
Road,  in  Clinton  and  Pleasant  Townships, 
with  water-bound  macadam.  Length  4.37 
miles.  Estimated  cost  $44,267.  Alterna- 
tive bids  with  bituminous  maoadam, 
same  length.     Estimated  cost  $54,927. 

Shelby  County,  Sect.  D,  Sidney-Wapa- 
koneta  Road,  Franklin  Township,  with 
water-bound  macadam,  3.75  miles.  Esti- 
mated cost  $38,083. 

Wyandot  County,  Sects.  A,  Kenton- 
Upper  Sandusky  Road,  Crane  Township, 
with  brick.  L,cngth  1.01  miles.  Esti- 
mated cost  $22,253. 

Maintenance  and   Repairs: 

Franklin  County,  Sect.  A.  &  L,  of  Co- 
lumbus-Marysville  Road,  Perry  Town- 
ship, for  repairing,  extending  bridges, 
culverts,  etc.,  resurfacing  with  bitumin- 
ous macadam  (alternative  bid  for  solid, 
natural  lake  asphalt).  Length  2.87  miles. 
Estimated  cost  bituminous  macadam  $22,- 
042,  solid  natural  lake  asphalt  $23,931. 

Lucas  County,  Sect.  A,  Toledo-Elmore 
Road,  Oregon  Township,  patching  holes 
and  applying  bituminous  surface  treat- 
ment. Length  1.13  miles.  Estimated  cost 
$3,144.  Sects.  A,  B  and  C,  Toledo-Lan- 
cing Road,  Sylvania  and  Washington 
Townships,  for  patching  applying  sur- 
face treatment  to  all  but  .75  mile  and 
surfacing  with  bituminous  macadam  .75 
mile.  Length  6.03  miles.  Estimated  cost 
$6,395.  Sects.  A  and  B,  Holland-Sylvania 
Road,  surfacing  with  bituminous  treat- 
ment. Length  3.74  miles.  Estimated  cost 
$1,854.  Sect.  A,  Toledo-Ann  Arbor  Road, 
Washington  Township,  for  patching  and 
applying  surface  treatment.  Length  2.66 
miles.     Estimated  cost  $1,713. 

Portage  County,  Sect.  A,  Aurora-War- 
ren Road,  Hiram  Township,  constructing 
bridges,  etc.,  and  resurfacing  with  bitu- 
minous macadam.  Length  2.6  miles.  Es- 
timated  cost  $24,260. 

Preble  County,  Sect.  F,  Dayton-Indian- 
apolis Road,  Washington,  Twin  and  La- 
nier Townships,  constructing  bridges, 
etc.,  and  surfacing  with  bituminous  mac- 
adam. Length  4.45  miles.  Estimated 
cost  $28,668. 

Ross  County,  Sect.  O,  Portsmouth-Co- 
lumbus Road,  Scioto  Township,  construct- 
ing bridges  and  culverts,  etc.,  and  pav- 
ing with  water-bound  macadam.  Length 
1.02  miles.     Estimated  cost  $6,496. 

Wayne  County,  Sect.  A,  Cleveland- 
Wooster  Road,  Wayne  Township,  con- 
structing bridges,  culverts,  etc.,  resur- 
facing with  bituminous  macadam  1.03 
miles.     Estimated  cost  $9,225. 

Palnesvllle,  Ohio.— Until  June  15  (read- 
vertlsement),  by  H.  P.  Linnings,  County 
Engineer,  for  paving  road  in  Klrkland 
Township. 

Upper  Sandusky,  Ohio. — Reported  de- 
sired until  June  12,  by  Chas.  U.  Read, 
Village  Clerk,  for  grading,  curbing  and 
paving  Hazel,  Bigelow,  Walker  and  John- 
son Street. 

Elkhart,  I nd.— Until  June  16,  by  L.  M. 
Russell.  City  Engineer,  for  paving  Beards- 
ley  Court,  Jefferson  Street,  about  7900 
sq.  yd.,  to  cost  $16,000. 

Frankfort,  Ind.— Until  June  23,  by  R. 
H.  Boynton,  City  Engineer,  for  paving 
portion  of  South  Street,  length  3550  ft.; 
cost  $24,625,  including  27,100  sq.  ft.  ce- 
ment sidewalk,  6000  lin.  ft.  cement  curb, 
9400  sq.  yd.  roadway,  etc.  Catterlin 
Street,  1525  ft.,  cost  $13,880,  including 
17,600  sq.  ft.  cement  sidewalk,  2300  lin. 
ft.  cement  curb,  4600  sq.  yd.  roadway, 
3000  cu.  yd.  grading,  etc.  East  and  Green 
Streets,  15,260  sq.  yd.  cement  sidewalk, 
cost  $12,120. 

Indiana. — By  County  Commissioners  for 
constructing  county  roads  as  follows: 

Until  June  23: 

Indianapolis,  for  reconstructing  two 
roads  in  Franklin  Township.  Leo  K. 
Fesler,  Co.  Aud. 

Until  June  30: 

Warsaw,  for  constructing  county  line 
road  for  Kosciusko,  Fulton  and  Marshall 
Counties.     V.  D.  Mock,  Co.  Aud. 

Illinois,— Until  June  14,  by  State  High- 
way Commission,  Springfield,  for  following 
State  aid  road  work: 

Putnam  County,  Section  C,  gravel  road, 
1750  ft.  long;  cost  $2,531;  nearest  Post 
Office,  McNabb. 

Crawford  Countv,  Section  C,  concrete, 
2200  ft.:  cost  $7,154;  nearest  Post  Office, 
Flat  Rock. 

Oshkosh,  Wl». — Reported  desired  until 
June  17  by  Board  Public  Works  for  pav- 
ing Fifteenth  Street  and  Grand  Avenue 
with  macadam.    G.  H.  Randall,  City  Engr. 


Stevens  Point,  Wis. — Reported  desired 
until  June  15,  by  Board  Public  Works 
(W.  L.  Bronson,  Clk.),  for  paving  10 
blocks.  A.  T.  Thompson,  Engr.,  Chippe- 
wa Falls,   Wis. 

Brltt,  Iowa.— Until  June  15,  by  Town 
Clerk,  for  36,000  sq.  yd.  pavement  and 
24,000  lin.  ft.  combined  curb  and  gutter; 
bids  will  be  considered  on  Portland  ce- 
ment concrete,  one  and  two  course;  as- 
phaltlc  concrete,  Topeka  and  course  ag- 
gregate; brick,  or  brick  block,  17,  18  and 
22  per  cent  abrasion,  3  in.  vertical  fire- 
brick, bituminated  concrete,  grouted  ma- 
cadam, sheet  asphalt.  Bids  will  also  be 
considered  on  reinforcing  concrete  pave- 
ment and  armoring  curb  and  expansion 
joints.  Theodore  S.  Delay,  Engineer, 
Creston. 

Marshalltown,  Iowa. — ^Until  June  26,  by 
S.  S.  Wilson,  (Dity  Clerk,  for  about  33,000 
sq.  yd.  of  concrete  paving,  28,000  lin.  ft. 
curb  and  23,540  sq.  yd.  clay  gravel  road, 
advertised  in  Engineering  Record.  W.  H. 
Steiner,   City  Engr. 

Waterloo,  Iowa.— Until  June  20,  by  C. 
T.  Wilson,  City  Engineer,  for  26  blocks 
of  paving.  Bids  on  asphalt,  wood  block 
and  brick  block,  with  asphaltic  filler,  will 
be  considered. 

Kearney,  Neh.— Until  June  19,  by  T.  N. 
Hartzell,  City  Clerk,  for  paving  in  Paving 
District  No.  10,  including  9030  sq.  yd.,  es- 
timated cost:  Repressed  brick,  block  as- 
phalt filler,  $20,317:  fibre  brick,  3-ln.  block 
asphalt  filler,  $18,963;  monolithic  fibre 
brick,  3-in.  block,  $17,608;  concrete,  one 
course,  $13,645;  concrete,  two  courses, 
$15,351;  asphalt  concrete,  5-in.,  $15,351, 
and  sheet  asphalt,  6-in.  brick  base. 

Omaha,  Neb. — Reported  desired  until 
June  12,  by  T.  J.  O'Connor,  City  Clerk, 
for  paving  on  13  streets. 

Grand   Forks,   N.   D. — Until  about  June 

21,  by  W.  G.  Alexander,  City  Auditor,  for 
18,500  sq.  yd.  cement  concrete  pavement 
on  Belmont,  Vernon  Avenues  and  other 
streets,  including  1900  ft.  circular  curb- 
ing. Cost  $40,000.  J.  J.  Smith,  Engineer, 
Grand  Forks. 

MInot,  N.  D. — Reported  desired  until 
June  19,  for  25,000  sq.  yd.  paving.  Prob- 
able cost,  $85,000.  E.  J.  Thomas,  City 
Engr. 

Illmo,  Mo.— Until  June  12,  by  City 
Council  for  paving  with  concrete  part  of 
Second,  Hickory,  Maple  and  Fifth 
Streets,  advertised  in  Engineering  Record. 
M.  S.  Murray,  City  Engr.  E.  L.  Purcell, 
City  Clerk. 

Kansas  City,  Mo.— Until  June  13,  by  Bd. 
Public  Works  (J.  Pearce  Kane,  Secy.),  for 
paving  with  creosoted  wood  block,  portions 
of  Baltimore  Avenue,  asphaltic  concrete 
on  Washington  Avenue,  Portland  cement 
concrete  on  Independence  Avenue,  and 
sheet  asphalt  pavement  on  Wyandotte 
Street.  Artificial  stone  sidewalks  on  Mc- 
Gee  and  Wornall  Road. 

Kansas  City,  Mo. — Until  June  14,  by 
Board  Park  Commissioners  (T.  C.  Har- 
rington, Secy.),  tor  constructing  with  bitu- 
minous macadam  pavement  portions  of 
Forty-seventh  Street  and  Mill  Creek 
Parkway. 

Cold  Springs,  Tex. — Until  June  12,  by 
William  McMurray,  County  Judge,  for 
constructing  approximately  18  miles  of 
-sand  clay  roads  in  Road  District  No.  1. 
li.    S.    Bryant,    Engineer,    Cold    Springs. 

Galveston,  Tex. — Until  June  15,  by 
lioiird  of  Commissioners  of  Streets  and 
Public  Property  (H.  O.  Sappington, 
(Jomr.),  for  paving  on  portions  of  Thlrty- 
lifth.  Thirty-seventh  Streets,  Avenue  H 
:ind  other  streets.  A.  T.  Dickey,  City 
lOngr. 

Houston,  Tex.— Until  June  12,  by  H.  L. 
Washburn,  County  Auditor,  for  paving 
l.ynchburg-Cedar   Bayou   Road. 

Colfax,  Wash.— Until  June  12,  by  A.  R. 
Metz,  Co.  Aud.,  for  grading,  draining  and 
bridging  Permanent  Highway  No.  12, 
approximately  12  miles  long,  between  La 
Crosse  and  Dusky. 

North  Bend,  Wash. — Reported  desired 
until  June  27,  by  E.  E.  Maybee,  City  Re- 
corder, for  paving  streets  with  gravel, 
bitulithic  crushed  rock  or  sheet  asphalt, 
all  on  concrete  base. 

Seattle,  Wash. — Reported  desired  until 
June  20,  by  Bryon  Phelps,  Co.  Aud.,  for 
grading,  graveling,  etc.,  1.2  miles  of  High- 
way No.  6  A,  involving  construction  of 
two  75-ft.  concrete  spans  and  %  mile  of 
concrete  pavement.  Probable  cost  $35,- 
000.  Also  same  place,  until  June  26,  for 
grading,  graveling  and  constructing  cul- 
verts on  3  miles  of  Permanent  Highway 
No.  12  A.  Probable  cost  $50,000.  A.  P. 
Denton,  Co.  Engr. 

McMlnnvllle,  Ore.— Until  June  13  (read- 
vertisement),  by  A.  C.  Chandler,  City  Re- 
corder, for  21,000  sq.  yd.  asphaltic  con- 
crete pavement.     Lowest  bid  opened  May 

22,  was  $31,103. 

California. — Reported  desired  until  June 
26,  by  State  Highway  Commission,  Sacra- 
mento, for  constructing  following  three 
State  Highways: 

Ventura  County — About  5.6  miles  with 
concrete. 

San  Mateo  County — About  4.2  miles  with 
concrete. 

Humboldt  County — About  4.3  miles  with 
concrete. 


Hemot,  Cal.— Until  June  19,  by  C.  M. 
Fitterick,  City  Clerk,  for  paving  with  hy- 
draulic concrete  on  Florida  Avenue. 

Vallejo,  Cal. — See  "Proposed  Work." 

Tucson,  Ariz, — Reported  desired  until 
June  15,  by  Board  County  Supervisors,  for 
constructing  the  AJo  Road,  a  distance  of 
about  28  miles,  to  consist  of  244,074  sq. 
yd.  waterbound  macadam,  244,074  sq.  yd. 
waterbound  gravel,  100,108  cu.  yd.  excav., 
etc. 

Salt  Lake  City,  Utah.— Reported  desired 
until  June  13,  by  City  Commissioners,  for 
paving  with  sheet  asphalt  portions  of 
Eight  East  Street,  Fourth  South,  and  Ex- 
tension 116.    Gordon  Snow,  City  Recorder. 

Saskatoon,  Sask. — Until  June  15,  by  C. 
J.  Yorath,  City  Commissioner,  for  pav- 
ing the  Traffic  Bridge  with  wood  block. 


PRICES   AND    LETTINGS. 

■Iflndicates  award  of  contract. 

*  Maine. — Following  are  four  lowest  bids 
opened  May  31  by  State  Highway  Com- 
mission, Augusta,  for  road  improvement: 

•A'Town  of  Palmyra,  2.56  miles  gravel 
surface:  A.  Williams  Company,  27  Lowell 
Street,  Boston,  $15,353  (awarded  con- 
tract); U.  D.  Pietro,  Boston,  $16,149; 
Bradbury  Smith,  West  Sullivan,  $16,706; 
and  E.  T.   Mitchell,  Oakland,  $19,296. 

■^Detroit. — 2.85  miles  gravel  surface:  H. 
A.  &  S.  G.  Day,  Bangor  $15,878  (awarded 
contract);  Bradbury  Smith,  West  Sulli- 
van, $16,593;  A.  Williams  Company,  Bos- 
ton, $18,332;  and  D.  D.  Pietro,  Boston, 
$20,216. 

^Boston,  Mass.— May  20  the  Mayor  ap- 
proved contract  awarded  Austin  Ford  & 
Son,  114  First  Street,  Cambridge,  for  fur- 
nishing edgestone,  corners,  etc.,  at  $116,- 

817. 

-^Massachusetts. — Following  are  three 
lowest  bids,  opened  May  31,  by  Massa- 
eiiusetts  Highway  Commission,  Boston, 
for  building  a  section  of  macadam  road  in 
town  of  Great  Barrington:  G.  Ferullo  & 
Company,  31  North  Square,  Boston,  $35,- 
488  (awarded  contract);  S.  W.  Menguale, 
Stockbridge;  $36,559,  and  R.  F.  Hudson, 
Melrose,   $37,684. 

Massachusetts. — Following  are  three 
lowest  bids  opened  June  6,  by  Massa- 
chusetts Highway  Commission,  Boston,  for 
building  section  of  State  Highway: 

Town  of  Methuen — Davie  &  Brook,  Can- 
ton, $37,004;  J.  H.  Ferguson,  Dorchester, 
$37,058,  and  D.  J.  Sheehan  &  Company, 
Lynn,   $37,856.  

•Town  of  Tewksbury — Fred  E.  Elhs, 
Melrose,  $13,575  (awarded  contract); 
James  E.  Watkins,  Amesbury,  $14,245; 
and  R.  F.  Hudson,  Melrose,  $14,365. 

■jtHartford,  Conn. — Contract  awarded 
by  City  to  Warren  Brothers,  Providence, 
K.  I.,  for  about  $500,000  worth  of  paving, 
about  40  miles  of  streets. 

Albany,  N.  Y. — Following  are  lowest 
bids,  opened  June  5  by  State  Highway 
Department,  Albany,  for  State  Aid  Road 
work: 

Road  No.  1163.  Putnam  County  Lme- 
Stonehouse,  Dutchess  County,  6.18  milea-. 
Four  lowest  bidders,  Wm.  J.  Kldd,  New 
York  City,  $74,776;  De  Graaf  &  Hogeboom, 
Inc.,  Kingston,  $87,486;  Sam'l  Beskin, 
Beacon,  N.  Y.,  $89,672;  Calrnie-St.  George, 
Inc.,  Albany,  $89,741. 

Road  No.  1312,  Barrytown-Red  Hook- 
Rock  City,  Dutchess  County,  6.81  miles. 
Four  lowest  bidders,  Wm.  J.  Kidd,  New 
York  City,  $57,655;  Sam'l  Beskin,  Bea- 
con, $77,000;  John  A.  Jova  Inc.,  New- 
burg,  $80,239;  Mascetti  &  Holley,  Torring- 
ton.   Conn.,   $86,792. 

Road  No.  525  B,  Lawton-Gowanda-Erie 
County,  0.28  miles.  Wm.  R.  Kimmey, 
Albany,   f4,254. 

Road  No.  5600,  Farnham-Irving,  Erie 
County,  2.10  miles.  Three  bidders,  Frank 
L.  Cohen,  Buffalo,  $28,889;  F.  J.  Munn 
Contracting  Co.,  Inc.,  Buffalo,  $32,877; 
Walter  F.  Shaw  &  Co.,  Jamestown,  $35,- 
227. 

Road  No.  1348,  New  Baltimore  Station- 
Coeymans,  Greene  County,  3.98  miles. 
One  bid,  E.  S.  Sickles,  New  Baltimore, 
$41,766. 

Road  No.  1364,  Lexington-Pratts'ville, 
Part  I,  Greene  County,  6.02  miles.  Three 
bidders,  De  Graaf  &  Hogeboom,  Inc., 
Kingston,  $66,954;  Geo.  H.  McEvoy,  Creek 
Locks,  $71,246;  Geo.  D.  Rappleyea,  Pratts- 
vlUe,  $72,353. 

Road  No.  1367,  Ballantyne  Bridge-Gen- 
esee  Valley  Park,  Monroe  County,  1.72 
miles.  Four  lowest  bidders,  Thos.  Huck- 
nall,  Albion,  $20,573;  Greece  Constr.  Co., 
Rochester,  $21,657;  Frank  T.  Murray, 
Rochester,  $21,948;  Rocco  Co.,  Inc.,  Roch- 
ester, $21,975. 

Road  No.  1357,  Rome-Ava,  Part  2, 
Oneida  County,  4.87  miles.  Three  bids,  J. 
G.  Hayes  &  Co..  Inc.,  Rome,  $47,378;  F. 
H.  Rhodey,  Albion,  $48,426;  Rich.  Hop- 
kins,  Troy,   $48,695. 

Road  No.  1352,  RushvlUe  Potter  Mid- 
dlesex-Overacker-Corner,  Yates  County, 
9.63  miles.  Four  lowest  bidders,  Atlanta 
Constr.  Co.,  Atlanta,  $89,424;  Hovey  Bene- 
dict, Williamsport,  Pa.,  $91,067;  J.  G. 
Haves  &  Co.,  Inc.,  Rome,  $96,669;  Wm.  H. 
Madden,   Rochester,   $97,146. 

Repair  Contr.  No.  910,  Road  No.  177, 
Albany  County,  3.86  miles.  Two  bids,  W. 
L.  Lawton,  Glen  Falls,  $24,439;  Flood  & 
Van  Wert  Co.,  Hudson  Falls,  $25,181. 

Repair  Contr.  No.  953,  Road  No.  598, 
Chenango  County,  2.25  miles.  The  Frank- 
lin County,  Syracuse,  $9,978. 
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.-.'^^P'i'^  C-ontr.  No.  Ml.  Delaware  Coun- 
ty-    No   bids  received. 


Du 


Repair  Opntr.   No.   Mi.    Road   No.   UJ. 

gOWon    County.     Ill     miles.       Edward 
Stplns.   S>Tacuse.   |9,»is. 
nJSSR^    Contr.    .No.    M9.    Road    No.    810. 
Franklin  Countj.  1.50  miles.     W.  T.  Thay- 
••■  *  Co-.  Chayeaugay.  I1I.75S. 

,t?*SlSir  *^*^''-  No^  *'<•  R«»<«»  -^■o  4J  and 
U J.  Orange  County.  1. 10  miles.     De  Qraaf 

*D^Sf?**?2^   ■'"^-   Kln«?lon,  117.151. 
Repair  Contr.  Xa  »S»71load  .Vo.  S9I.  Or- 

wey,   Albion.   17,297. 

Rapair   Contr.    No.    J15.    Road  No.    1»7. 

R«i«^er  County.   LM   miles.  Flood  4 

Van  Wirt  Co..  Hudson  Falls,  x.  Y.r»18* 

i>5j!f^  S5?*'-  '"'o-  •*«•  Boad  .\o.  9000. 
5o«»*^  County.  0-8S  niUes.  J.  F.  Gal- 
»K'>«'-  *  Co..  Inc.    Klnnton.  U.MS. 

<Ji^'!^^^''^  .^°^^-  Road  No.  sm. 
Suffolk  County.  1.14  miles.  Edw.  F.  Mon.: 
aban.  Manhattan  Beach.  (13.8M 

«..%ff'?.  "^^''- .^'o-   »»*•   Ro*d   No.    1018. 
Suir<ak  Co«ity,  4.M  mUes.     Edw.  F.  Mon- 
ahan.  Manhattan  Beach.  S1I.452 
.J^E^  SSS-    Nor»6«.   Road  Nos-   5168 
^.  ^,i.S:Tl^"*'      Steuben  Conatr- 

Repair  Contr.  No.  964.  Road  No.  <«3. 
Tompkins  county.  1.81  mUes.  Steuben 
Constr.  Co..  Homell.  $7,970. 

Rojd  No.  1SS8.  Rome-Ara.  Part  J 
Onejd*  County.  8.28  mUes.  Three  bids 
J;^.  Hayes  &  Co..  Inc..  Rome.  »«9  772 
TMa.  Grady.  Rochester,  $70,426:  F  h' 
RlMdav.  Albion.  $72,154.  .'•.«. 

w.?P*4,No.  1147.  Gllboa-Conesville.  Scho- 

r^t^^Ei.^^  '"."*^  "^o  bids.  De 
Graaf  *  Ho«hboom,  Inc.  Kingston.  $47.- 
Sm?^"  McEvoy,    Greek    Locki. 

Road  No.  12aj.  AJpone-Cayuta.  Part  1. 
cl^i^n  County.  ,«-»»  mUei  Steubei! 
Constr.  Co.,  Homell.  $8,747. 

P.??^  o^°\„"'ti-  Rl-'tyvlUe-CanipbeU. 
EinJ' ■^'i"'*"  County,  r21  miles.  Four 
lowe«  blddm.  Atlanta  Constr.  Co..  At- 
tanta.  $42,881:  J.  G.  Hayes  A  Co..  Ina 
Rome  $44  774:  J.  G.  Bradley  *  Co  Co?- 
nlng.  $44,928:  Hendrickson  ficCabe  CorSlr 
Co..  Spencerport,  $45,876. 

B.?f£l.  ^'"  "*,?v.  HarlsviUe-Canteteo. 
Mcoban  County.  5.58  miles.  Four  lowest 
Sm%*'  t,'^'^S"H.  Constr.  Co.,  Atlanta, 
SS"*!*/  t-  ^^  Murray.  Rochester,  $89,- 
685;  Steuben  Coruitr.  Co.,  HomeU.  $41,145: 
J.  G.  Hayes  *  Co.,  Inc..  Rome,  $41,395. 

Road  No  5234.A.  Liberty  County  Line, 
Part  2  SuUivan  County,  8.61  miles.  Two 
ISS*,-\'"**/  **-  Harper.  Newburg,  $55,- 
ItlJm  Gu'tum  Contr.  Co.,  Brooklyn,- 

Road  No.  6601.  Saurertles  Village,  Ul- 
ster Co..  1.88  miles.  Four  lowest  bidders. 
wamer  A  Braum.  Brooklyn.  $50,488:  Jo- 
f32  ^f^S  *,  ^"^?^  Gulllot.  Schenec- 
HS^^^i^'-  ■^oa.  U  Cuozxo.  Tonkers. 
m.'0M.'  **■  H»'T*«»'.  'no-.  Newburg, 

,k5S?*'  ^i?.  6699-A,  Kingston-Port  Ewen 
(bridge  abutmenU).  Ulster  County.  Four 
lowest  bidders,  H.  K.  Corbln  Co..  Inc.. 
New  York  City,  $61,360:  Abner  M.  Harper 
Co^^  Inc.,  Newburg,  $61,860:  Ward  &  Tully, 
fV>oklJTi.  $«6.6J2;  Lupfer  A  Remick.  Buf- 
falo, $66,874. 

iJi!^,  ^  ^?"-  Varysburg-Warsaw, 
Part  2,  Wyoming  County,  4.78  miles. 
Four  lowest  bidders.  F.  J.  Munn  Contr. 
Co..  Inc..  Buffalo.  $48,309;  Cokl  Springs 
Constr.  Co  Buffalo.  $51,168;  FraSc  J. 
Foote.  Nunto  $53,373;  F.  E.  Gross  &  Son, 
tensers,   $67,812. 

5*i£''"„Contr.  No.  952.  Road  Nos.  700 
52?  '^'  Sum's" i^ounty,  *■**  miles.  Two 
Mds.  Nathan  E.  Young.  Cooks  Fklte,  $29,- 
g4:  John  J.  Gnlnan  Contr.  Co..  Brooklyn. 

„*??'"?S''  **■  Y-— Contract  awarded  by 
Board  of  Estimate  and  Apportionment 
for  paving  with  ritrifled  brick  to  Langan 
Cmmtractioa  Corporation.  Albany,  at 
'16,688.  Other  bidders  were:  Thomis  F 
Gratton.  Co..  Coboea,  $17,202:  James  P. 
Kelly.  Cohoes,  $17,785.  and  Edward  Walsh. 
Troy,   $19,270. 

*Roch«ster,  N.  Y.— Contracu  awarded 
by  Board  of  Contract  t  Supply  for  pav- 
Injg  as  follows:  To  James  Paaaero,  176 
Fifth  Strast.  for  Merchants  Road  and 
Carson  Avenue,  at  $20,969:  Ribstelm  Hol- 
ter  Company,  16  State  Street,  Virginia 
AvsBiM.  asphalt,  at  $19,717,  and  OUver 
Costich  Company,  Exchange  Place  Bldgs., 
Jof    «ylM"    Street    brick    pavement,    at 

l^Ellzabstli.  N.  J.— Contracu  awarded 
by  Board  of  Freeholders  to  C.  H.  WInans 
Co.,  202  Broad  Street,  for  paving  Spring- 
field Avenos,  at  $18,422,  and  Edgar  Road 
$16,  Mt. 

n^'L^S?"'^  '*••  J-— Contract  awarded 
Ralph  ShrefHer,  I>ong  Branch,  for  resur- 
facing first  section  of  Keyport-Amboy 
Road   with    amiealte,   at   $17,329. 

'AHebekan,  N.  J.— Contract  awarded  by 
<,"lty  Commissioners  to  W.  T.  8.  Crttch- 
field.  64  Fifth  Street,  Hoboken,  for  re- 
sorteetng  an  asphalt  streets  where 
needed. 

Newark,  N.  J. — Following  are  totals  of 
l>lds  opened  May  26  by  Board  Street  and 
Water  Connniaaioners  for  grading,  curb- 
ing, flagging  and  paving  with  bitullthic 
8800  sq.  yd.  on  North  Ninth  Street  from 
Bloomfleld  Avenue  to  City  Line:  Stand- 
ard Bitullthic  Company.  .Vewark,  $29,446- 


Northern  Construction  Company,  New- 
ark, $89,880,  and  Glenfield  Construction 
Company,  141  South  Eighth  Street.  New- 
ark, at  $30,350. 

Standard  Bitullthic  Company,  Essex 
Building,  submitted  lowest  bid  same  time 
as  above  for  paving  4000  sq.  yd.  with  bitu- 
llthic on  Clinton  Place  at  $16,442. 

^Contract  awarded  Standard  Oil  Coin- 
pan)'.  Essex  Building,  at  21. S  cts.  per  sq. 
yd.  for  100,000  sq.  yd.  liquid  asphalt  and 
for  scarifying  and  rolling  6.5  cts.  per  sq. 
yd.  Other  bidder:  Northern  Construc- 
tion Company,  Newark.  23.5  cts.  per  sq. 
yd.  for  asphalt  and  5.5  cts.  for  scarifying 
and  rolling.     Amos  B.  Pierce,  Clerk. 

Following  are  lowest  bids,  opened  June 
1  by  Board  Street  &  Water  Commission- 
ers, for  paving:  Cliff  street,  with  asphalt 
block  on  6-ln.  concrete  foundation,  Maher 
4  McNlcholas.  Harrison.  $12,975;  Hal- 
stead  Street,  with  asphalt  block  on  6-ln. 
concrete.  Glenfield  Construction  Company. 
-Vewark,  $17,370;  Willoughby  Street,  with 
bitullthic  on  6-ln.  concrete.  Standard  Bit- 
ullthic Company,  Newark.  $13,207;  Dayton 
Street,  asphalt  on  6-ln.  concrete.  Standard 
Bitullthic   Company,   Newark,   $13,362. 

-ACarbondale,  Pa. — Contract  awarded 
John  Booth  Carbondale  and  Boland  Broth- 
ers. Carbondale.  fof  brick  paving  at  about 
vl.SO  per  sq.  yd.;  about  $150,000  will  be 
si>ent.  Bids  opened  May  29).  H.  T.  Llka- 
ley,  City  Clerk. 

'*Hazleton,  Pa. — Contracts  for  paving 
(bids  opened  May  20  by  B.  E.  Toungraan. 
City  Engr.)  awarded  by  City  as  follows: 
Diamond  Avenue,  State  Paving  Company. 
Wilkes-Barre,  amleslte,  12,43S  sq.  yd. 
white  haven  curb,  at  $1.80  per  sq.  yd.: 
total  $26,276;  Broad  Street,  Cedar  to  Lin- 
den. Hassam  Paving  Company,  Worces- 
ter. Mass.,  15,730  sq.  yd.,  Hassam  bo-co- 
mac,  at  $1.66  per  sq.  yd.,  total  $26,944. 
Broad  Street,  Hazle  to  East,  John  L,ettler, 
Haxleton,  4000  sq.  yd.,  $1.04  per  sq.  yd. 
B.   E.   Youngman,  City  Engineer, 

A-Readlng,  Pa, — Contracts  for  paving 
awarded  by  City  Commission  as  follows: 
.Macadam,  to  Hassam  Paving  Co.  of 
Worcester,  Mass.,  at  $88,057,  and  wood 
block  and  brick  to  Fehr  &  O'Rourke  of 
Reading    at    $30,378. 

Union  City,  Pa. — Lowest  bid  submitted 
.May  25  to  City  Council  for  paving  South 
Street  by  Thomas  McDonnell,  Union 
City,  at  $10,579  for  concrete  curb,  and 
$10,706  for  stone  curb. 

-i^Unlon  City,  Pa. — Contract  awarded 
Joseph  McCormick  &  Brother,  Erie,  for 
paving  South  Street  with  Jamestown  (N. 
Y.)  brick  block  (bids  opened  May  25)  at 
$11,080.     R.  V.  Haas,  Borough  Engineer. 

♦Towion,  Md. — Contract  awarded  by 
County  Commissioners  for  constructing 
with  concrete  1.3  miles  of  Paper  Mill 
Road  to  Thomas  Mullan,  4001  Green- 
mount  Avenue,  Baltimore,  at  $21,000. 
State  Roads  Commission  recommended  to 
County  Commissioners  contract  for  Im- 
proving 8  miles  of  Reistertown  Road  to 
Fisher  &  Carozza.  305  East  Preston 
Street,   Baltimore,  at  $95,000. 

Washington,  D,  C, — Lowest  bid  opened 
June  1  by  Commissioners  for  resurfacing 
30,000  sq.  yd.  with  asphalt  by  Warner- 
Qulnlan  Company,  Syracuse,  at  $1.61  per 
square  yard  under  2-yr.  contract  and 
at  $1.49  under  5-yr.   contract. 

-ABIrmlngham,  Ala. — Contract  awarded 
by  City  Commission  for  constructing  as- 
phalt boulevard  on  Clarcmont  Avenue 
and  Forty-second  Street,  to  B.  A.  Pepper- 
man,  1401  Avenue  J,  at  $22,921. 

'ALoultvllle,  Ky, — Contract  awarded  by 
Board  of  Public  Works  for  paving  with 
vitrified  brick,  F,  Brandels  and  other 
streets  and  Grand  Avenue,  to  J.  H.  Ca- 
hlll,  Louisville,  at  $37,000. 

ALoundvllle,  Ohio.— Contract  awarded 
by  City  Council  to  George  B.  Herring  & 
Sons,  Mansfield,  for  paving  portions  of 
Spring,  Water,  Main  and  Union  Streets 
at  $12,860,  $2,786,  $6,577  and  $11,179  re- 
spectively.    (Bids  opened  May  23.) 

-AMarlon,  Ohlo.^<:ontract  for  paving 
with  block  on  cement  filler  awarded 
Brady  &  DIak.  Marion,  for  Davids  Street 
at  $62,497,  and  Avondale  Avenue  at  $12  - 
179,  and  to  Asphalt  Block  Paving  (Com- 
pany, Toledo,  for  2^4  In.  asphalt  block 
ravement  on  Bain  Avenue,  Carhart  and 
Forest  StreeU,  at  a  total  of  $25,760.  Ed- 
ward  S.   Ault,  City  Engineer. 

♦Tiffin,  Ohio, — Following  contracts  for 
paving  awarded  by  Board  of  Control:  To 
John  E.  King,  Tiffin,  E:ast  Perry  Street, 
on  stone  foundation,  at  $14,337,  and  Louis 
8«»auder,  Tiffin,  Apple  Street,  at  $11,041, 
and  DouKhlas  Street  at  $8,036.  Trimble 
block  to  be  used. 

■  .^.yY?*!**""'  Ohio.— Contract  for  paving 
with  brick  on  South  Beaver  Streets  (bids 
opened  May  31).  awarded  Midland  Con- 
struction Company,  Wooster,  at  $18,000. 
George  C.  Brown,  City  Clerk. 

^Newport,  Ind.— Contract  for  construct- 
ing extension  to  Centenary  Road  of  con- 
crete awarded  by  Board  County  Com- 
r.'^,'2%7  to  R.  L.  Fist  of  Clinton,  Ind., 
at  yiv,yvb. 

Following  bids  opened  by  County  Com- 
missioners for  Improvements  to  roads  as 
/wl"?!-  'St'  Bunsen  Road,  with  brick; 
(b)  Shew  Road,  with  brick.  Heber  &  In- 
•'^"'^of  Newport  (a)  $.'i9,197:  (b)  $22,549, 
SPi".,?*"*  *  Kollar  of  Clinton  at  (a) 
$42,460  and   (b)  $24,860. 


♦  Balden,  Mich. — Contract  for  paving 
North  and  South  Bridge  Street  (bids 
opened  May  2-1)  awarded  A.  H.  Prange, 
Grand  Ptapids.  at  $36,973.  Other  bidders: 
Johnson  Construction  Company,  Chicago, 
$37,259,  and  C.  E.  Williams,  Grand 
Rapids,  $38,103.  F.  E.  Conant,  City 
Clerk. 

♦Grand  Rapids,  Mich. — Contract  for 
paving  with  concrete  on  Burr  Oak  Street 
and  Eatrous  Avenue,  etc.,  awarded  John 
Klvote  &  Son,  Grand  14apids.  Cost,  $16,- 
000.     William  G.  Moore,  City  Engineer. 

♦Hudson,  Mich.  —  Contract  awarded 
June  2  to  H.  P.  Streicher  Company,  Inc., 
Toledo.  Ohio,  for  23,000  sq.  yd.  resurfacing 
opened  May  31  by  T.  JQ.  Underwood, 
PUBLIC— Proposed 

♦Bartonvllle,  III. —  Board  of  Trustees 
awarded  contract  for  paving  to  Canter- 
burj-  Bros,  of  Bartonvllle  at  $18,788. 

♦Charleston,  III, — Contracts  for  con- 
structing State  aid  roads  in  Coles  County 
reported  awarded  as  follows:  To  Powell 
Garard  &  Co.  of  Chicago,  at  $40,857;  C. 
H.  Coffin  &  Co.  of  Chicago,  $40,501;  H. 
C.  Speer  &  Sons  of  Chicago,  $40,680; 
Hanchett  Bond  Co.  of  Chicago,  $40,860; 
Cummins,  Prudens  &  Co.  of  Toledo,  Ohio, 
$40,913,  and  Little  &  Hayes  Investment 
Co.  of  St.  Louis,  Mo.,  $40,015. 

♦Decatur,  III, — Contract  awarded  File 
&  Alexander,  Decatur,  for  grading,  curb- 
ing and  paving  with  brick  block.  North 
Monroe  Street,  etc.  (bids  opened  June 
2)  at  $29,102;  next  three  lowest  bids: 
S.  A.  Tuttle,  Decatur,  $^,401;  McCalman 
Construction  Company,  Decatur,  $29,621, 
and  Pronger  &  Fletcher,  Blue  Island, 
$29,659.     Jerome  J.  Heger,  City  Clerk. 

♦Contract  for  constructing  state  aid 
road  in  Macon  County  awarded  Benjamin 
F.   Harrison   of  Decatur,   at   $27,151. 

♦  Harrlsburg,  III. — Contract  awarded  C. 
H.  Degenhardt,  Alton,  for  constructing 
48.215  sq.  yd.  paving  at  $112,112,  and  to 
C.  M.  Hanes,  Jerseyville,  for  419,415  sq.  ft. 
concrete  sidewalk,  at  $45,300.  Bonds  for 
both  of  these  improvements  have  been 
purchased  by  Madison  Bond  Company, 
Cheaney  L.  Parish,  Manager  Purchasing 
Department,  524  Boatmen's  Building,  St. 
Louis,   Mo. 

♦Illinois, — Contracts  awarded  by  State 
paving  as  follows: 

♦May  24 — Lake  County,  Section  B,  type 
concrete  to  Anton  Didek,  North  Chicago, 
at  $12,507:  Marshall  County,  Section  D, 
type  oiled  macadam,  Ajax  Construction 
and  Engineering  Company,  Gary,  Ind., 
$11,291;  Section  "B"  and  "C,"  Clinton, 
Section  "C,"  Oawford  County:  Section 
"C."  Putnam  County  and  Section  "E," 
McDonough  County  opened  May  24,  read- 
vertised. 

♦May  31— Christian  County,  Section 
"A,"  type  oiled  macadam,  Hannan  Mc- 
Donald Company,  Ashland  Block,  Chicago, 
$8,147;  Alexander  County,  Section  "B," 
type  gravel,  W.  T.  Bland,  Cairo,  $18,114; 
Macon  County,  Section  "A,"  type  oiled 
earth,  Ben  F.  Harrison,  Decatur,  $27,120; 
and  Ford  County,  Section  "B,"  type  grav- 
fl.  f^-^sron,  Joyce  &  Company,  Keokuk, 
$16,178. 

♦  Mollne,  III,— Contract  awarded  D.  J. 
Ryan  Construction  Company,  Davenport 
Iowa,  for  paving  with  asphalt  on  Ninth 
and  Thirteenth  Streets,  at  $15,722  and 
$30,796  respectively.  Other  bidders:  F 
B.  Caughlln  Construction  Company,  Hum- 
boldt &  North  Avenue,  Milwaukee  Wis 
$16.,.'!30  and  $31,866,  and  McCarthy  Im- 
P,''?-S!P*"'  Company,  Davenport,  Iowa, 
$15,737  and  $31,375.  .     ^   vva, 

♦Polo,  III. — Contracts  awarded  by  Al- 
bert Sweet,  Town  Clerk,  as  follows  for 
constructing  macadam  roads  in  Pine 
Creek  Township  (Bids  opened  May  25): 
3  miles  (Section  I)  to  Young  &  Finney, 
Oregon,  111.,  about  4800  cu.  yd"  at  $1  85 
per  cu.  yd.,  and  to  John  Devine  &  Son, 
Dixon,  for  6400  cu.  yd.  (Section  II)  at 
$1.65  per  cu.  yd.,  requiring  crushed  rock. 

♦  Marshalltown,  Iowa— Contract  for 
paving  on  West,  State  and  Doty  Street-s 
and    Twelfth    Avenue    (bids    onened    Mnv 

^f.f  *^"  ,  ?''"*;*'""'="S"  Company,  Siou.x 
City,  at  following  unit  figures:  44,850  so 
»?>sK°"'"»l7ft  P'^ving   30  ft.  and  24  ft.  wide! 

I?-?!?'^!!?  n"-    Y.^-    ^"t;^-    30    ft.    wide 
$2.28,    25,460  lin.    ft.   curbing,   32   cts;    2500 
cu.    yd.    extra   grading,    40  cts;   12,250   sq 
yd.    concrete    pav  ng,    16    ft     wide     SI  9Ri 
W.   H.   Steiner,  City  Enginee?  *  ' 

♦Fairmont,  Minn.— City  Council  award- 
ed   coiiti^cjt    for   paving   as    follows    with 

Z^w?^Mt^^°l^%^"^,  bitullthic  pavement 
to  Fielding  &  Shepley  of  St.  Paul,  and 
concrete  paving  to  F.  D.  Gould  of  Fair- 
mont, about  50  blocks  In  all. 

♦MInrieapolis,  Minn,— Contract  award- 
ed Purington  Paving  Brick  Company 
Galesburg  111.,  at  $1.06  per  so  vd  fob 
M  nneapolls,  for  furnishing  3u,u00  sq  "yd 
vitr.    paving   blocks.  .     "  sq.   ya. 

Lowest  bids,  opened  May  26  by  County 
Commissioners,  as  follows,  for  road  im- 
provements: About  one  mile,  in  village 
of  Wa.vata,  connecting  Superior  Boull- 
vard  with  North  Shore  Road,  by  Ganley 
5,°,"?,'r"<="0"  Company.  Minneapolis,  at 
$47,226:  and  about  one  mile  through  Rob- 
aS'l't  ^Jl.4'0^0'"^""    Brothers,  Vinne- 

r'<tf'',?'"°"h  Neb,^Contract  awarded  by 
City  (Council  for  paving  In  three  districts 
as  follows  (price  given  per  square  vardi- 
^°  ^^^^.J^'^K  Co.,  Red  Oak,  iSwa,  fir 
one    district,    at    $1.86    for    vertical    fibre 


brick  with  asphalt  filler,  and  A.  D.  Sears 
Fremont,  at  $1.29  for  Clarkson  Avenue, 
and  to  Roberts  Construction  Co.,  Lincoln 
for  third  district,  two  last  paved  with 
concrete.  Paving  bonds  for  $20,000  for 
this  work   have   been   sold. 

♦Grand  Forks,  N,  D.— Contract  award- 
ed by  County  Commissioners  for  gravel- 
ing 32  miles  of  road  to  George  Duis. 
Fargo,    at    $9,900. 

♦  Billings,  Mont.— See  "Hydraulic  Con- 
struction  and    River   Improvements." 

♦Amarlllo,  Tex.^Contract  awarded  by 
City  Commission  for  paving  55,000  sq. 
yd.  to  Western  Paving  Co.,  Oklahoma, 
Okla.,  at  $1.61  per  sq.  yd.  and  15,000  sq. 
yd.,  to  Bert  Hahn  Construction  Co.,  Paris 
at  $1.94  per  sq.  yd. 

Houston,  Tex. — Following  are  bids 
opened  recently  by  City  for  paving  (a) 
portion  of  Capitol  Avenue  and  (b)  Jack- 
son Street:  Eureka  Paving  Company, 
Houston,  sheet  asphalt,  (a)  $12,224-  (b) 
$10,881;  asphaltic  concrete,  (a)  $12  224- 
(b)  $10,881;  vertical  fiber  brick,  (a)  $15,- 
043;  (b)  $13,163;  3-ln.  creosoted  wood 
block,  (b)  $14,942;  3i^-in.  creosoted  wood 
block,  (b)  $15,715.  Horton  &  Horton 
Houston,  Uvalde  rock  asphalt,  (a)  $13  - 
1)43;    (b)    $12,270.  * 

♦County  Commissioners  Court  awarded 
contract  for  improving  Chocolate  Bayou 
Road  as  follows:  Furnishing  gravel  to 
Lake  Shore  Milling  Company,  at  $21,600 
and  grading  and  placing  gravel  to  Couch 
&   Hoelinger,    Houston,    at   $15,512. 

♦Fort  Collins,  Colo. — Contract  for  pav- 
ing College  and  Laporte  Avenues  (bids 
opened  May  29),  awarded  G.  Fred  Rob- 
erts Construction  Company,  Denver,  Colo 
at  $28,239;  next  three  lowest,  A.  F.  Hewitt 
Denver,  $28,719;  Thomas  Phillips,  Den- 
ver, $20,039,  and  Petry  Moulton  Construc- 
tion Company,  Cheyenne,  Wyo.,  $29,807. 
Frank  P.  Gorder,  City  Engineer. 

♦Belllngham,  Wash, — Reported  contract 
awarded  by  City  Council  for  paving  with 
asphalt  Irving  and  A  Streets,-  to  H.  L. 
Dickinson,  Bellingham,  at  $17,517. 

♦Dayton,  Wash, — Following  are  four 
lowest  bids  opened  May  27  by  County  for 
constructing  6  miles  of  Permanent  Road 
No.  2A:  H.  L.  Wilson  Company,  Walla 
Walla,  $16,895  (awarded  contract);  C.  L. 
Graves,  Spokane,  $17,250;  Ralph  Tribon, 
Walla  Walla,  $18,536,  and  L.  Lanning, 
Walla  Walla,  $21,000.  J.  H.  Clancey, 
County  Auditor. 

♦  Everett,  Wash,— Contract  awarded  by 
County  Commissioners  to  O.  H.  Gunthus, 
Everett,  tor  Proposition  No.  8,  Permanent 
Highway,  at  $15,987.  Also  contract  for 
paving  through  town  of  Sultan,  to  M.  S. 
Templeton,    Everett,   at   $22,269. 

♦Tacoma,  Wash. — Contract  for  paving 
with  bitucrete  on  concrete  base  on  Per- 
manent Highway  No.  3-B  (bids  opened 
May  26)  awarded  Henry  J.  Kaiser,  Ev- 
erett, at  $95,970.  D.  H.  White,  County 
Engineer. 

Portland,  Ore. — Lowest  bid  submitted 
to  City  Council  for  paving  East  Gllsan 
Street  by  Montague-O'Reilly  Co.,  Port- 
land, at  $30,345. 

♦Redondo  Beach,  Cal. — Contract  award- 
ed California-Arizona  Construction  Com- 
pany, 1700  East  Washington  Street,  Los 
Angeles,  for  126,000  sq.  ft.  concrete  base 
and  oil  and  gravel  surface  pavement, 
34,000  sq.  ft.  cement  walk,  6700  lin.  ft. 
cement  curb,   etc.,  at  $28,810. 

♦Contract  for  200,700  sq.  ft.  concrete 
base  and  asphaltic  surface  pavement, 
17,460  sq.  ft.  cement  walk,  3700  lin.  ft. 
cement  curb,  etc.,  on  Opal  Street,  award- 
ed. Highway  Construction  Company, 
Highlands,  Cal..  at  $23,852.  (Bids  opened 
May  23). 

♦Ventura,  Cal,  —  Contract  awarded 
Sraun,  Bryant  &  Austin,  Venice,  for  as- 
phaltic concrete  pavement  on  Venice 
Boulevard  and  Wolgrove  Avenue  (bids 
opened  May  13).  Probably  6.34  miles.  C. 
Y.  Burns,  City  Clerk. 

♦WMIowbrook,  Cai. — Contract  awarded 
by  Board  of  Supervisors  for  19,083  lin.  ft. 
shaping  roadbed,  34,466  ft.  cement  curb, 
100,014  sq.  ft.  concrete  gutter;  138,883 
sq.  yd.  cement  walks  to  Fred  Hoffman, 
111  East  Twelfth  Street,  Long  Beach,  at 
$28,100. 

♦Ogden,  Utah, — Contract  awarded  J.  P. 

O'Neil,  423  Twenty-fifth  Street,  for  pav- 
ing Twenty-sixth  Street  from  Washing- 
ton to  Madison  Avenues,  at  $29,658.  P.  J. 
Moran,  Salt  Lake  City,  bid  $29,867. 

♦Moncton,  B.  C, — Contract  for  14,200 
sq.  yd.  bitullthic  pavement  on  concrete 
foundation  awarded  Warren  Brothers, 
Paving  Company,    Toronto,    Ont. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED  WORK, 

Newport,  R.  I,— Tribus  &  Massa,  8( 
Warren  Street,  New  York,  N.  Y.,  engaged 
as  consulting  engineers  to  advise  on 
refuse  disposal  problem. 

Rochester,  N.  Y.— Council  has  author- 
ized $40,000  for  Improvements  to  the  in- 
cinerating plant.  Address  Commissioner 
Public    Works. 
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Spokane,  Wash. — Contract  soon  to  be 
let  by  city  for  a  garbage  crematory  build- 
ing or  buildings.  F.  K.  McBroom,  Com- 
missioner Department  Public  Affairs. 


HYDRAULIC  CONSTRUC- 
TION   AND     RIVER 
IMPROVEMENTS 


PROPOSED  WORK. 

Harbor  Improvement — Buffalo,  N.  Y. — 
Major  L.  V.  Frazier.  District  Engineer,  of 
Buffalo,  has  recommended  to  Chief  of  En- 
gineers of  the  U.  S.  A.  at  Washington, 
D.  C,  the  shoals  in  Buffalo  Harbor  be 
removed  and  a  large  area  dredged  to  a 
depth  of  23  ft.  at  mean  lake  level;  cost, 
Syosset. 

Drainage — Syoaset,  L.  I.,  N.  Y. — Han- 
sen &  Coulter,  2  Rector  Street,  New  York, 
engaged  as  engineers  for  the  land  drain- 
age on  the  estates  of  Philip  Goodwin  of 
Syosset. 

Pier  Improvements — Philadelphia,  Pa. — 
Plans  being  prepared  for  extension  of  the 
municipal  pier  at  Allegheny  Avenue;  con- 
struction of  three  new  piers,  one  at  foot 
of  Cherry  Street,  one  at  Ijemilworth 
Street,  and  one  at  Jackson  Street.  Cost, 
about  $4,000,000.  Address  Director  De- 
partment  Wharves,   Docks   &   Ferries. 

Dam  —  Sharpsvllle,  Pa.  —  Chester  & 
Fleming,  Pittsburgh,  engaged  to  prepare 
plans  for  concrete  dam  to  be  constructed 
in  Shenango  River  by  Sharpsvllle  Im- 
provement Association  to  replace  wooden 
state  dam. 

Drainage — Crowley,  La.^-Citizens  of  the 
Parish  voted  $30,000  bonds  for  drainage 
improvements.     Address  Clerk  of  Parish. 

Drainage — Paducah,  Ky. — Board  Drain- 
age Commissioners  will  soon  let  contract 
for  drainage  of  Matfleld  Creek,  estimated 
to  cost   $275,000. 

Flood  Protection — Indianapolis,  Ind. — 
City  sold  $68,000  bonds  for  completion  of 
the   flood  prevention   work. 

Hydro  Electric  Plant — Grand  Rapids, 
Mich. — The  Universal  Power  Co.  will  con- 
struct electric  transmission  line  80  miles 
long  to  connect  towns  of  Mecosta  and 
Montcalm  Counties;  power  plant  to  be 
erected  near  Croton;  hydro  electric  plant 
to  be  constructed  near  Howard  City. 
James  E.  Tobin  of  Gladwin,  President, 
and  J.  M.  Donahue  of  Grand  Rapids. 
Secy. 

Drainage — Emmetsburg,  Iowa. — Board 
of  Supervisors  established  drainage  dis- 
trict project  No.  80,  which  involves 
straightening  Des  Moines  River  a  dis- 
tance of  about  25  miles  through  Palo  Alto 
County;  estimated  cost  $135,000.  T.  R. 
Martin,  County  Engineer. 

Drainage — Villlsca,  Iowa. — Supervisors 
of  Adams  and  Montgomery  Counties  have 
created  Nodaway  Drainage  District  No.  1 
and  propose  straightening  East  Nodaway 
River  from  the  C.  B.  &  Q.  Bridge  south, 
a  distance  of  3  miles.  Cost,  $18,000.  Con- 
tracts will  be  let  in   June. 

Drain — Waterloo,  Iowa. — County  Board 
considering  constructing  1800-acre  drain- 
ag>i  project  one  mile  from  Waterloo;  cost 
$15,000.      N.   B,    Barber,   County  Engineer. 

Levee — Kansas  City,  Mo. — Contract  will 
be  let  about  June  20  for  constructing  a 
levee  10.73  miles  long  on  Clay  County 
side  of  Missouri  River,  near  Kansas  City, 
by  the  Birmingham  Drainage  District 
Trustees.  Estimated  cost,  $350,000.  Brooks 
&  Jacoby,  Engineers.  512  Shukert  Build- 
ing,   Kansas   City,    Engineers. 

Diversion  of  Flood  Waters— Kansas 
City,  Mo. — Surveys  made  by  I.  E.  Hutch- 
inson. Gen.  Mgr.,  Frisco  Road,  at  Spring- 
field, Mo.,  and  W.  E.  Williams,  Gen.  Mgr.. 
Missouri,  Kansas  &  Texas  R.  R.,  at  Par- 
sons, for  diverting  flood  waters  of  Tur- 
key Creek  through  tunnel  in  Greystone 
Heights   into  Kaw   River. 

Drainage — Little  Rock,  Ark. — Faulk- 
ner's Lake  Drainage  Dist.  formed  to  re- 
claim 6000  acres,  estimated  cost  $70,000. 
Charles  Jacobson,  State  Bank  Bldg.,  in 
charge  of  improvements. 

Levee  Work— Ft.  Worth,  Tex. — Con- 
tract will  ]>".  let  about  last  of  July  or 
early  in  August  tor  constructing  the 
levee  to  protect  Trinity  bottoms  from 
flood  damages.  Cost  $85,000.  Robert  G. 
Johnson,    Chairman   Board   Supervisors. 

Irrigation — Carlsbad,  N.  M. — D.  E.  Fos- 
ter, Project  Manager,  has  been  peti- 
tioned by  water  users  of  Carlsbad  Re- 
clamation project  to  have  improvements 
made  to  the  system,  including  enlarge- 
ment of  spillway  at  McMillan  dam,  Eddy 
County,  N.  M.  Approximate  cost  $200,- 
000. 

Port  Improvemvents— Kennewick,  Wash. 

— No  immediate  port  improvements  con- 
templated here.  A  comprehensive  plan  has 
lieen  prepared  by  Paul  P.  Whitham,  Con- 
sulting Engineer,  424  New  York  Block. 
Seattle,  for  contemplated  Improvements. 
I  he  first  unit  to  cost  $50,000,  and  several 
others  to  be  constructed  later.  W.  R 
Welsel,  Secy.  Port  Commission,  Kenne- 
wick. 


Dock — Tacoma,  Wash. — A  dock  and 
warehouse  1000  x  175  ft.  is  to  be  erected 
in  Tacoma  by  Chicago,  Milwaukee  &  St. 
Paul  Ry.  Co.  (C.  F.  Loweth,  Ch.  Engr.. 
Chicago,  111.);  cost  $300,000.  Work  to  be 
done  by  day  labor. 

Jetty  Work — Bandon,  Ore. — Port  of 
Bandon  has  agreed  to  appropriate  $33,000 
toward  restoring  submerged  jetty  in  the 
harbor.  The  U.  S.  Government  will  ap- 
propriate $33,000,  making  cost  $66,000. 

Irrigation  —  Fresno,  Cal.  —  Walter  F. 
Weir,  Drainage  Engineer  of  University  of 
California,  Berkley,  preparing  plan  to 
drain  and  irrigate  about  1500  acres  of 
alkali  land  on  Kearney  farm  owned  by 
university.  Construction  of  tile  drainage 
pipes  and  pumping  plants  will  be  chief 
Items  of  construction;  cost  about  $75  per 
acre. 

Irrigation,  Hanford,  Cal. — Guarantee  & 
Investment  Company,  Hanford,  applied  to 
State  Water  Commission  for  permission 
to  appropriate  250  second  feet  of  water 
of  Cross  Creek,  Kings  County,  to  irrigate 
about  4000  acres.  The  Lake  Land  Canal 
&  Irrigation  Company  proposed  construct- 
ing the  canal.     Cost,   $115,000. 

I  rrlgation — Maxwell,  Cal.^-Construction 
of  an  irrigation  system  in  District  D,  for 
irrigation  of  90,000  acres  contemplated. 
L.  C.  Taylor,  Cashier  Maxwell  Bank,  in- 
terested. 

Irrigation — RIchvale,  Cal.  —  Property 
owners  of  Drainage  District  100  voted 
$150,000  bonds  for  constructing  drainage 
system.  About  79  miles  of  ditches  will 
be  included  in  the  work.  Prank  Robin- 
son, Engineer  for  District. 

River  Improvement — Sacramento,  Cal. — 
U.  S.  House  passed  Mississippi  and  Sac- 
ramento Rivers  Flood  Control  Bill  author- 
izing expenditure  of  $5,600,000  for  improv- 
ing Sacramento  River  and  $45,000  for 
Mississippi  River.  Address  Chief  Corps 
Engineers,  U.  S.  A.,  Washington,  D.  C. 

Levees  —  San  Bernardino,  Cal.  —  See 
"Bridges." 

Irrigation — Ventura,  Cal. — Board  Su- 
pervisors appointed  Ernest  E.  Everett, 
Walter  Duval  and  G.  Thurmond  a  com- 
mittee to  prepare  preliminary  plans  for 
constructing  ditches  and  storm  water 
protection  work  in  the  Mound  District; 
probable   cost,   $20,633. 

Irrigation — VIsalla,  Cal. — Guarantee  & 
Investment  Company,  Visalia,  reported  to 
have  applied  to  State  Water  Commission 
for  permission  to  appropriate  250  second 
feet  of  water  from  Cross  Creek  for  pur- 
pose of  irrigating  rice,  alfalfa  and  other 
crops.  It  is  proposed  to  construct  a  canal 
about  4  miles  long,   costing  yi5,000. 

Irrigation— Salt  Lake  City,  Utah.— St. 
George  &  Santa  Clara  Bench  Irrigation 
(Company  is  planning  constructing  a  stor- 
age reservoir.  Amos  Gabbott,  State  Cap- 
itol, Salt  Lake  City,  may  be  able  to  give 
information. 

Canal — Montreal,  Que. — Council  contem- 
plates spending  $100,000  on  new  headgates 
for  Lachine  canal.  Address  Department 
of  Public  Works,   Montreal. 

BIDS    DESIRED. 

Dredging— Boston,  Mass.— Until  June 
15,  by  Directors  of  Port  of  Boston  (Robt. 
E.  Barrett,  Act.  Ch.  Engr.),  for  dredg- 
Mig  in  Mystic  River,  between  Chelsea  and 
Maiden  Bridges,  to  consist  of  about  1,- 
750,000  cu.  yd. 

Breakwatei^-Hyannlsport,  Mass.— Until 
June  14,  by  Board  Harbor  &  Land  Com- 
missioner, State  House,  Boston,  for  addi- 
tions of  capstones  to  and  the  extension 
of  present  breakwater  at  Hyannisport, 
advertised  in  Engineering  Record.  Wil- 
liam F.  Williams,  Chief  Engineer. 

State  Canal  Work— Albany,  N.  Y.— Un- 
til June  27,  by  W.  W.  Wotherspoon,  Supt. 
Water  Works,  for  Improving  Cayuga  and 
Seneca  Canals,  as  follows:  Contract  A-1 
for  making  repairs  and  constructing  a 
fish  ladder  around  Dam  No.  1.  near  Cay- 
uga. Contract  No.  59-A.  constructing 
sewer  from  Genesee  Valley  Park,  to  a 
point  100  ft.  south  of  Court  Street  bridge, 
Rochester,  length  2.914  miles.  Contract 
No.  72-B,  Champlain  Canal,  widening  the 
canal  prism  in  Hudson  River  from  mouth 
of  the  Hooaick  River,  to  south  end  of  Gree 
Island,  a  distance  of  0.74  mile. 

Wharf— Governors  Island,  N.  Y.— Un- 
til  June  17,  by  Department  Quarter- 
master, for  reconstructing  wharf  and 
Icrry  slip  at  Governors  Island  Ferry,  N. 
Y.,   advertised   in   Engineering   Record. 

Pier— New  York,  N.  Y.— Until  June  15, 
by  R.  A.  C.  Smith,  Comr.  Docks,  for  Con- 
tract No.  1519,  for  repairing  pier  at  foot 
of  West  Fifty-flfth  Street,  North  River, 
Borough  of  Manhattan,  and  building  a 
freight  shed  on  the  pier  and  the  bulkhead 
adjacent  with  appurtenances,  including 
heating    and    plumbing.       Security    $136.- 

Dredging— Baltimore,  Md.— tJntil  July 
11,  by  U.  S.  Engineer's  OfBce,  Baltimore, 
for  dredging  in  Susquehanna  River,  Md., 
advertised  in  Engineering  Record. 

Dredging— Washington,  D.  C— Until 
June  24.  by  Bureau  Yards  &  Docks  Navy 
Dcpt.,  Wa.shington,  D,  C,  for  dredging 
10,000  cu.  yd.  at  Washington  Navy  Yard. 

Levee — Greenville,  Miss. — Reported  de- 
sired until  June  12,  by  Mississippi  Levee 
Commission  W.  L.  Thompson,  Ch.  Engr), 
for   500,000   cu.   yd.    levee   work. 


Dralntage — Corning,  Iowa. — Until  Jun 
15,  by  Boards  Supervisors  of  Adams  and 
Montgomery  Counties  at  Corning  for  con- 
structing ditch  approximately  2.37  miles 
long,  requiring  approximately  124,000  cu. 
yd.  earth  and  constituting  one  section. 
F.  W.  Yeadon,  Auditor  Adams  County, 
Corning.  Peter  Ostrom,  Auditor  Mont- 
gomery County,  Red  Oak. 

Ditches  —  Long  Prairie,  Minn. — Until 
June  15.  by  E.  M.  Berg,  County  Auditor, 
for  constructing  Ditch  No.  29,  to  consist 
of  22,909  cu.  yd.  excav..  corrugated  cul- 
verts, etc.  Also  separate  bids  for  con- 
structing County  Ditch  No.  30,  to  con- 
sist of  2345  cu.  yd.  excav.,  corrugated 
culverts,  etc. 

Ditch — Owatonna,  Minn. — Until  June  17, 
by  Nicholas  TTiomney,  Co.  Aud.  Steel 
County,  at  St.  Cloud,  for  constructing  Ju- 
dicial Ditch  No.  4,  Steel  and  Waseca 
Counties,  to  consist  of  84,464  cu.  yd. 
excav.,  280  metal  culverts,  etc.  Estimated 
cost  $11,856.  Geo.  A.  Ralph,  Engr.,  Ful- 
ton Blk.,  St.  Paul.  Eugene  Boss,  Co.  Aud. 
Waseca  County,  Wadena. 

Drainage — WIndom,  Minn. — Until  June 
28,  by  S.  A.  Brown,  Auditor  Cottonwood 
County,  Windom,  for  constructing  Judicial 
Ditch  No.  18  of  Cottonwood  and  Murray 
Counties,  including  211,410  ft.  5  to  26  in. 
tile,  estimated  cost  $151,880,  open  work, 
estimated  at  $278.80. 

Drainage — Armour,  S.  D. — Until  June 
16  (readvertisement),  by  Charles  F. 
Meyer,  County  Auditor,  for  constructing 
open  ditch  for  Simpson  Lake  Drainage 
District. 

Drainage — Greybull,  Wyo. — By  Com- 
missioners Bench  Canal  Drainage  Dis- 
trict, for  constructing  18.*  miles  of  closed 
drains;  also  will  sell  $101,000  bonds  for 
said  work.  G.  W.  Zorn  of  Greybull,  en- 
gineer. 

Levee — Kansas  City,  Mo. — Until  June  27, 
by  Board  Supervisors  Birmingham,  Drain- 
age District,  Kansas  City,  for  10.78  miles 
of  levee,  1,200,000  cu.  yd.  embankment,  51,- 
120  sq.  yd.  rock  paving.  Brooks  &  Jacoby, 
Engineers,  513  Sliukert  Building,  Kansas 
City.  John  H.  Powell,  Secy,  of  District, 
312  Reliance  Building,  Kansas  City. 

Wharf — Seattle,  Wash. — Reported  de- 
sired until  June  21,  by  C.  E.  Remsberg, 
Secy.  Port  Commission,  Seattle,  for  ex- 
tension of  wharf  150  ft.  and  track  by 
Central  Waterfront  Improvement.  Prob- 
able cost  $30,000.     J.  R.  West,  Port  Engr. 

•Irrigation — Tulare,  Cal. — Alpaugh  Irri- 
gation District  reported  to  have  awarded 
contract  to  McClenehan  Kraner  Carter 
Company,  San  Francisco,  for  drilling  five 
wells  and  constructing  ditches  and  pipe 
lines  to  cost  ?165.000. 

Dam — Dundas,  Ont. — Until  June  17,  by 
.1.  E.  McGinty,  Dundas,  for  constructing 
solid  concrete  dam  18  x  80  ft. 

Drainage — Hamilton,  Ont. — Reported  de- 
sired until  June  17,  by  City  Council,  for 
constructing  a  drainage  system.  Proba- 
ble cost  $35,000. 

PRICES    AND    LETTINGS. 
i^Indicates  award  of  contract. 

•Sea  Wall,  Etc. — Boston,  Mass. — Mayor 
May  20  approved  contract  awarded  Bay 
■State  Dredging  &  Contracting  Co.,  Bos- 
Ion,  for  sea  walls  and  granite  block  or 
llassam  block  pavement  in  Condor  Street, 
liast  Boston,  at  $17,349. 

•Seawall,  Etc.  —  Boston,  Mass.  —  Con- 
tract for  grading,  constructing  seawall, 
grand  stand  and  dredging  on  North  End 
Beach,  (bids  opened  May  26),  awarded 
by  Park  &  Recreation  Department  to  J. 
C.  Coleman  &  Sons  Company,  1620  Tre- 
raont  street,   Roxbury,   at  $12,960. 

•Dam  —  Waterbury,  Conn. — Contract 
for  constructing  diversion  dam  and  tun- 
nel in  connection  with  Wigwam  Brook 
awarded  by  Bd.  Public  Works  to  William 
T.   Ryan   of  Hartford  at  $33,275. 

State  Canal  Work- Albany,  N.  Y.— See 
"Bridges." 

•Dam — Brocton,  N.  Y. — Contract  for 
constructing  earth  dam  (bids  opened  May 
18)  awarded  Shipman,  Lincoln  &  Welch, 
Gowanda,  N.  Y.,  at  $17,806.  A.  M.  Flem- 
ing, Village  Clerk. 

•  Dredging — Buffalo,  N.  Y. — Contract  for 
dredging  in  Lake  Erie  entrance  to  Black 
Rock  Harbor  and  Erie  Basin  and  in  Black 
Rock  Canal,  Buffalo,  awarded  H.  S.  Ker- 
baugh.  Telephone  Building,  at  $23,030 
(bids  opened  May  10  by  U.  S.  Engineers, 
IJuffalo). 


e  •Dam — Rockwood,  N.  Y. — Contract 
awarded  Hydraulic  Construction  Com- 
pany, Watertown,  for  constructing  dam 
for  the  Rockwood  Leather  Manufactur- 
ing Company,  at  $32,000.  Morrell  Vroo- 
man.    Engineer,    GloversvlUe. 

•Filling  at  Pier— Philadelphia,  Pa.— 
Contract  awarded  Edwin  H.  Vare,  Lin- 
coln Building,  for  furnishing  and  plac- 
ing filling  at  Moyamensing  group  of  piers. 
He  bids  40  cents  per  cubic  yard  on  Items 
1,  2  and  3;  total  about  $75,000. 

•  Dredging  —  Baltimore,  Md. — Contract 
for  reclaiming  400.000  cu.  yd.  water  front 
on  Chesapeake  Bay  adjoining  Bay  Shore 
Park  and  dredging  channel  100  ft.  wide 
and  10  ft.  deep  awarded  by  Harry  B. 
Wolf  to  Maryland  Dredging  &  Contracting 
Co..  Fidelity  Bldg.  A  pier  is  to  be  con- 
structed later. 

•Dock  —  Jacksonville,  Fla.  —  Contract 
awarded  Dougherty  Conn.  Construction 
Company,  Atlanta,  Ga.,  for  improvements 
and  additions  to  municipal  docks  to  cost 
$40,000. 

•Levee  Work — New  Orleans,  La. — Con- 
tract for  610,000  cu.  yd.  levee  work  in 
Cypress  Creek  Levee  awarded  Fred.  E. 
Bearance,  Seattle,  Wash.,  at  25  3/10  cts. 
per  cu.  yd.  G.  W.  Lawes,  Secy.  3oard 
State   Engineers. 

•Channel  Improvement — Maple  Park, 
III. — Contract  for  deepening  and  widen- 
ing channel  (bids  opened  May  20) 
awarded  MoWUliams  Bros.,  Chicago,  111., 
at  $29,400.  M.  M.  O'Brien,  Clerk,  Comrs. 
Union  Drainage  Dist.   No.   3. 

•Drainage — Oskaloosa,  Iowa. — Contract 
awarded  Lane  Construction  Company, 
Council  Bluffs,  lor  constructing  sections 
1,  2  and  3  of  South  Skunk  Drainage  Ditch 
and  in  South  Skunk  River  Drainage  Dis- 
trict No.  3,  about  970  cu.  ya.  at  7.18  cts. 
per  cu.  yd.  Roy  E.  Rowland,  County  Au- 
ditor. 

•  Irrigation  —  Powell,  Wyo.  —  Security 
Bridge  Company.  Minneapolis,  Minn.,  se- 
cured the  contract  for  Schedule  I  of  the 
first  unit  of  Frannie  Division  Shoshone 
Project,  Wyo.,  at  $15,736.  Bids  on  Sched- 
ule II  rejected  and  work  will  be  done  by 
Government  forces.  Bids  opened  May  3 
by  U.  S.  Reclamation  Service,  Powell. 

•Drainage — Billings,  Mont.  —  Contract 
tor  constructing  drainage  work  and  sur- 
facing 47  miles  of  public  highway  award- 
ed C.  H.  Green  of  Spokane,  Wash.,  at 
$167,009.     F.   E.   Williams.   County  Clerk. 

Irrigation— St.  Ignatius,  Mont. — Follow- 
ing are  lowest  bids,  opened  May  25,  by 
U.  S.  Reclamation  Service  (E.  T.  Tabor. 
Project  Manager),  for  constructing  canals 
and  Structures  on  Flathead  Project, 
Mont.;  Scliedule  I,  Percy  M.  Ross,  Poison, 
Mont.,  $8,040;  Schedule  II,  C.  B.  Long. 
Polosm,  ♦4,947,  and  Schedule  III,  E.  D. 
Covell,  Ronan,  $19,615. 

•Drainage — Angleton,  Tex.— Contracts 
awarded  by  Angieton  Drainage  District 
for  $80,000  worih  of  drainage  work  as 
follows;  Construction  to  'I'exas  Con- 
struction Company,  Houston  and  for  ce- 
ment work  to  M.  C.  Dougherty  of  Angle- 
ton. 

•Irrigation- Grand  Junction,  Col. — 
Lowest  bid  opened  May  23  by  U.  S. 
Reclamation  Service,  Grand  Juncton,  for 
constructing  about  3950  lin.  ft.  wood  stave 
pipe  for  Grand  Valley  Junction  Project 
submitted  by  Pacific  Tank  &  Pipe  Com- 
pany, San  Francisco,  Cal.,  at  $18,510. 
H.  H.  Minn,  Project  Manager. 

•Irrigation- East  Las  Vegas,  N.  M.— 
Reported  R.  C.  Storrie,  San  Prancisco,  has 
signed  an  agreement  to  complete  the  Las 
Vegas  irrigation  project,  started  some 
years  ago.  Estimated  cost  of  project 
$400,000.  ^ 

Dredging  —  Seattle,  Wash.  —  Following 
are  two  bids  opened  May  31  by  U.  S 
Engineer  Office,  tor  dredging,  etc.,  a  por- 
tion of  Lake  Washington  Canal:  Erlck- 
son  Construction  Company,  Seatfle,  $14  - 
U25,  and  Butler  &  Parry,   Seattle,  $26,281. 

•Guide  Wall— Seattle  Wash.— Contract 
for  constructing  guide  walls  in  Lake 
Washington  at  the  locks  awarded  Lester 
&  Monahan,  Colman  Block,  at  $17,285. 

Irrigation- Wenatchee,  Wash.— Follow- 
ing are  bids  opened  May  23,  by  Wenat-  • 
chee  Reclamation  District,  (W.  T.  Knapp 
Secy.),  for  a  63-in.  concrete  pipe:  Peer- 
less Bridge  Company,  Seattle,  $50,863; 
Harrington  Peters  Company,  Seattle,  $61,- 
978;  Coast  Contract  Company,  Seattle, 
$73,098,  and  Pacific  Lock  Joint  Pipe  Com- 
pany,   Tacoma,    $75,009. 


Irrigation— Fort  Laramie,  Wyo. — Following  are  four  lowest  bids  opened  May  22 
by  U.  S.  Reclamation  Service.  Fort  Laramie,  for  constructing  tunnels  and  concrete 
canal  lining  on  Fort  Laramie  Canal.  North  Platte  Project:  (a)  Engineer's  estimate, 
$266,552;  (b)  MacArthur  Brothers  Co.,  11  Pine  Street,  New  York.  N.  Y..  $242,032-  (c) 
Reynolds  Ely  Construction  Co.,  Springville,  Utah.  $245,877;  (d)  Winston  Brothers 
Co..  Minneapolis.  Minn.,  $255,726;  (e)  Twohy  Brothers  Co.,  Portland,  Ore.,  $267,708. 

(a)        (b)       (c)         (d)       (e) 

600  lin.  ft.   excavation,  Type  A $31.50  $25.50  $20.00  $28.40  $30.00 

400  lin.   ft.  excavation.  Type  B 31.50     26.25     22.70     28.40     29.00 

2,900  lin.   ft.  excavation.  Type  C...: 22.50     24.90     22.70     28.40     22.75 

950  lin.  ft.  excavation.  Type  D 27.00     28.80    33.00     28.40     30.00 

2,250  cu.  yd.  excav.  and  trimming  for  appurtenances     0.60       0.80       0.50       0.50       0  50 

625  M  ft.  permanent  timbering 42.50     44.00     45.00-  36.00     34.00 

10,700  cu.   yd.  concrete  in  tunnel,  approaches 9.00       6.90       8.00       7.50     10.40 

1,250  cu.  yd.   concrete  canal  lining ". 12.00       6.75       7.00       7.50       5  08 

163,000  1b.   placing  reinforcing  steel 0.01       0.015     0.014     0.012     0.006 

500  sq.   yd.   18-in.   dry  paving 2.00       2.00       1.50       2.50       2.00 

500  sq.  yd.  14-in.  grouted  paving 2.00       2.50       1.75       2.50       3  00 

400  cu.   yd.    backfill    (except   tunnel) 0.30       0.50       0.25       0.50       0.50 

2  placing  drain  valves  and  appurtenances 10.00  100.00       5.00     40.00     25  00 
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«~.„^^r??V.*T*"lil-  *^'-;r'i'"°''*°t  »»^  »">'«  fir»M«  of  th«  four  lowest  bids 
opened  May  M  by  Ftmnk  C.  XUlerTClty  Knslneer.  for  constructlnc  a  weir,  also 
£?*S^.i£L^^*£.^*  A^^SS!?t  8»a»inento.  «S3«.(40:  (b)  Howard  &  Williams. 
3u  mI^S?'^  »«87.»»4;  (e)  Cawk  *  Bmmit  Conatructlon  Company,  Sacramento. 
W^t^m.  (d)  Rom  CaoMmcUoa  Compuiy,  Sacramento.   W7J.S96. 

52  **■  'r  **«»»•  'or  abutmia..  piers  and  weir.  »0.J«         I0.18S       »0.2«         $O.JS 

•^^  c«.  yo.    einDtuni.    for    railroad    approaches 

^ ^Cborrow)    ».»  o.ISS         0.S6  0.28 

g-S  ff-  !!•  *•?"-  «>"c»»«e  pUlns  for  bridce  plei»  1.01  1.17«         1.20  1.25 

Tt2  ^  li  '•*■•  oooentt  sheet  pUlns  nnder  weir  l.M  1.219         l.SO  1.  J5 

^l**  cu.  yo.    rein,    concrete    abatments,    wines, 

,  ,_  P**"  »»<'  footings  (lump  sum) 4(.S00.00  54.SM.00  5«,600.00  60.000  00 

•.!»  en.  yd.  rein,  concrete  weir,  aprons,  water 

•  .«         -F"*^?^  «*•*•  ■»'•■  0»>niP  »um) 78.000.00  77,880.00  80,000.00  88,000,00 

'•I**  CB.  yd.  rata,  ooocrete  Uchway  bridce  (lump 

..  "Hi   ■ 44.000.00  60.546.00  4S.500.00  52.000.00 

*•  *■«•   «1    n.    I    In.    steel   raUnxHl    bridce 

..  Ournp   sum) 82.000.00  69.622.00  88,000.00  68,000.00 

M  npsnliy.  SI  ft.,  needle  beams,  needles,  ca- 

fcfc^.  htaces.  timbers,  etc  (lump  sum)  10,600.00  12,500.00    7,000.00    8,000.00 

-  A*  °<»ts.  rods  mai  trie— m.  each 40.00         40.00         35.00         40.00 

T.ZW  Ob.  ft.    remoTinc.    storlns    and    replaclnc 

R-_R-  track  (tump  sum) 12.000.00  17.400.00  16,000.00    9.000.00 

,   »  "•nw   Onmp  som) 2,500.00     1,800.00    1,000.00    1,000.00 

l-»  It  ft.    spans  orerhead   temporary  hlKhway 

bridce  (lump  sum) 860.00     1.200.00     1,000.00       400.00 

MOTlnc  and  reaettlnc  anchors  for  hop  rlnes  (lump 

»um)    800.00        900.00        260.00        100.00 


'*Draln«fle  —  Andersen.  Cal.— Contract 
•w»rded  by  directors  of  Anderson  Cotton- 
wood IiTiigktioa  District  for  fumlshinir 
■Mtal  for  Humes  to  Paclflc  Pipe  t  Steel 
Cooipany.  San  Francisco,  at  820.000. 

'AOradglns— Los  Angeles,  Cal.— Contract 
•warded  by  V.  8.  Bncineer  to  San  Fran- 
cteoo  BMdn  Co..  1005  Nevada  Bank  Build. 
tec  San  rraadseo.  for  dredcinc  In  lyos 
Ancalss  Harbor.  CaL.  at  827,601. 


em  from  PorterviUe  to  Sprlngvllle  Is  In- 
cluded in  the  plan  for  immediate  con- 
struction. The  entire  work  will  cost 
about  $100,000. 

San  Francisco,  Cal. — Surveys  beinc 
made  for  construction  of  a  system  of  tn- 
terurban  railways  subsidiary  to  the  South- 
ern Pacific  Co..  to  be  constructed 
through  mining  section  and  into  orchard 


_  Cal.— Contract  award- 

ed TIbbctta  Pacific  Company.  San  Fran- 
daco.  for  completion  of  construction  of 
Dam  No.  1  (bids  opened  May  2S)  at  882.- 
487.  O.  8.  Abbott,  Secy..  Jfodesto  Irri- 
cation  District. 

'*Lock  Gates  and  Equipment— Ottawa, 
Out, — Contract  awarded  by  Department 
PabUe  Works,  Ottawa,  to  Ricer  Miller  ft 
Sana,  Lumsden  Bulldinc.  Toronto,  for  lock 
■atca  and  equipment  at  Bast  River  Locks. 


ELECTRIC  R-\ILWAYS 


PROPOSED  WORK. 

l»ro»ld»BC«,  R.  I.— Tbe  Rhode  Island  Co. 
crated  to  spend  845.000  for  constructing 
■ab-«latloo  in  BurrillviUe  on  Pascoag- 
Woooaockat  line  and  $46,000  for  a  sub- 
■tetkw  la  Barmony  section  of  Smithfleld 
for   tb*   ProTldenoe-Cbepachet   line. 

AHwitown,  Pa.— Tbe  Lehich  VaUey 
Transit  Co.  (Harrison  R  Febr.  Pres.) 
plans  to  spend  81.000,000  a  year  for  next 
Sre  years  for  Improvements  of  system. 
Tbe  Philadelphia  Division  Is  to  be 
dowbla  tracked  from  Allentown  to  Siz- 
f — tb  and  Market  StreeU.  It  is  also 
Vtunad  to  build  a  line  from  Bethlehem 
to  Coopers  town  or  Quakeralown. 

Cambrldfl*  View,  Pa. — An  electric  rail- 
way la  to  be  constructed  between  Caia- 
bridce  View  and  Venanco.  distance  of  3.6 
niiea.  Contract  for  cradlnc  same  award- 
ad  to  L.  V.  Metz  of  Erie.  Two  bridges 
ars  to  be  constructed  In  connection  with 
lis*,  one  40-ft.  and  one  50-ft.  girder  span. 
Jamca  Brisn,  (Hi.  Encr.  Northwestern 
CofUMCtinc  Ry..  Interested. 

at.  Cloud,  Fla. — Central  Florida  Inler- 
wbaa  Ry.  Co.  applied  for  a  (niarter  for 
amatroetlOD  of  an  electric  railway  from 
St.  Oood  to  Sanford.  Dunnellon  and 
Tampa,  also  through  Volusia  (bounty  to 
point  OB  Atlantic  Coast,  also  through  Os- 
eeola  and  Brevard  C!ountles  to  a  point  on 
Atlantic  Coast,  about  MO  miles  In  alL 
Btors,  Cart  B.  CUirtton  and   Wll- 


Incof  pocatora, 
Uao  B.  Alyas. 


IMandeta,  III. — Preliminary  stirveys  for 
AororB.  Mendota  d:  Western  Electric 
Railway  belnc  made. 

Beaumont,  Tex. — The  Beaumont  Trac- 
tion Ca  will  spend  about  8100,000  for  Im- 
provMBeata  to  Uoea.  Reconstruction  and 
PBVtac  of  IH  mUea  of  track  on  Magnolia 
ATsaaa  wiU  cost  about  KS.OOO.  recon- 
■troetlBC  and  pavinc  tracks  on  Emmet 
Atmhw  about  811.000.  and  I'A  mile  exten- 
■toa  to  Macnolla  refinery  cost  $20,000. 

Cerpiw  Christl,  Tax.  —  The  Corpus 
Chrtou  Traction  (»mpany  has  started 
constructiOB  of  a  12-mue  electric  railway 
from  C;orpaa  (ArlstI  to  Ward  Island  and 
witkin  tha  nest  12  months  will  start  con- 
atTBCtloa  OB  a  It-mHa  line  from  Corpus 
ChflatI  to  BUbop.  J,  H.  Caswell.  Corpus 
CfcrMl,  OooarBl  Manacer. 

■an  Antonio,  Tex. — Work  Is  about  to 
bsBln  by  San  Antonio  &  Austin  Inter- 
orban  Ry,  Co.  on  conatructinc  electric 
railway  noro  San  Antonio  to  Austin,  dis- 
tance of  78  miles.  W.  B.  TutUe.  Ch. 
Engr,,  San  Antonio, 

Pasadena,  Cal. — Paclflc  Electric  Ry.  Co, 
ct  Uoa  Anceles  estimates  cost  of  con- 
■tmctlnc    wop    in    business    district    at 

f»,eoo. 

Portanrllla,  Cal.  —  Reported  Soutbem 
Padfle  R.  R.  Co.  (W.  Hood.  Cbl«t  Bn- 
Clseer,  San  Frandsco)  baa  started  sur- 
veys at  Porterritle  for  IM  miles  of  elec- 
tric railway  lines  In  Tulare  County.  The 
electrification  of  PortenrOa  *  Northeast- 


PRICES   AND    LETTINGS. 
irIn<Hcata»  atoard  of  contract. 

New  York,  N.  Y. — Following  are  totals 
of  four  lowest  bids  opened  June  1  by 
Public  Service  Comnission  for  First  Dis- 
trict, 120  Broadway,  for  constructing  sta- 
tion finish  on  Sections  12  to  19  Inclusive, 
Koute  No.  5,  a  part  of  the  Lexington- 
Seventh  Avenue  subway,  from  106th  to 
157th  Streets:  A.  V/,  King  &  Company, 
1511  Bryanc  Avenue,  $316,091;  Thomas 
Dwyer.  216th  Street  and  Broadway.  $327,- 
031;  John  D.  Roberts.  3  West  Twenty- 
ninth  Street,  $334,735;  and  Serber-Stander 
Company,   1123  Broadway,   $342,667. 

AContract  awarded  Dennis  E.  Conners, 
64  West  Eighty-eighth  Street,  for  con- 
structing Route  31  of  Livonia  Avenue  ele- 
vated extension  of  the  Eastern  Parkway. 
In  Brooklyn,  at  $1,376,122,  To  Degnon 
Contracting  Company,  30  East  Forty- 
second  Street,  for  Route  8,  Section  2,  part 
of  Fourteenth  Street  subway,  from  Irving 
Place  to  Avenue  B,  at  $1,972,349,  and  to 
John  B.  Roberts,  3  West  Twenty-ninth 
Street,  for  station  finish  on  Lexington- 
Seventh  Avenue  subway,  from  Forty-third 
to  106th  Street,  at  $278,183. 

New  York,  N.  Y. — Following  are  unofB- 
clal  totals  of  the  bids  openeu  June  5  by 
Public  Service  Coramlnsion  for  First  Dis- 
trict, 120  Broadway,  for  furnishing  struc- 
tural steel  for  use  in  the  construction  of 
various  portions  of  the  Dual  System  of 
Rapid  Transit:  (a)  American  Bridge  Com- 

Sany,  30  Church  Street;  (b)  McClintlc, 
larshall  Company.  21  Park  Row,  and  (c) 
Pennsylvania  Steel  Company,  30  Church 
Street: 

Route  8 — Section  2  (subway  section  In 
Manhattan   (a)  8269.768,   (b)  $277,419, 

Route  8 — Section  6  (elevated  section  in 
Br<x>klyn.  Fourteenth  Street  E^astern 
Une).  (a)  $1,394,957;  (b)  $1,468,140;  (c) 
81^78,960. 

Route  81 — (Livonia  Avenue  Line  In 
Brooklyn),  (a)  $1,135,827;  (b)  $1,097,166). 

Route  27 — Mott  Avenue  connection  (a) 
$11,675;   (b)  $11,499;   (c)  $11,102. 

Route  35— Queensboro  Subway  extension 
to  Times  Square  (a)  $110,865;  (b)  $121,- 
496, 

Route  86 — Completion  of  Queensboro 
subway  at  Grand  Central  Station  (a)  $6,- 
234;   (b)  $6,780, 

Route  45 — Section  1,  Nassau  Street  sub- 
way (a)  8201,032;  (b)  $213,831, 

Route  46 — ."ectlon  2,  Nassau  Street  sub- 
way   (a)    $216,021;    (b)    $236,640, 

Route  12— Section. 1-B,  Eastern  Parkway 
subway  In  Brooklyn  (a)  $146,316;  (b) 
$168,852;    (c)    $188,746. 

Route  18— 239th  Street  yard  (a)  8146,316: 
(b)   8135,266:    (c)   8139,671  ♦•".oix, 

Route  26 — Jackson  Avenue  station  on 
Queensboro  subway  (a)  821.150;  (b)  $21,- 
681;   (c)   822,634, 

Contract  No.  1— Mott  Avenue  station  on 
j™t  »ubway  (a)  868,984;  (b)  $58,631;  (c) 
867,429, 

Cambridge  View,  Pa.— See  "Proposed 
Work." 


RAILROADS 


J 


PROPOSED  WORK, 
Lebanon,     Pa,— About     $25,000     will 


be 


w..w«,,w,,,        rm. Akn^ui        •Ad.VUU        WIU         DS 

spent  by  Cornwall  &  T.«banon  ELR  Co, 
In  Improvements,  Including  double-track- 
ing main  line  between  Twelfth  and  Cum- 
l>erland  Streets,  constructing  bridge  over 
Quiitapahilla  Oeek  at  Cumberland  Street 
etc.     A.  D,  Smith,  Oen,  Supt.,  I^banon, 

Meridian,  Miss,— The  Meridian  &  Mem- 
phis R,  R,  CO.  (8.  A.  Neville,  VIce-Pres.) 
Is  to  extend  line  to  Illinois  Central  at 
Canton  or  Jackson. 


ANew  York,  N.  Y.— Following  are  unit  figures  of  the  four  lowest  bids  opened  May 
25  by  Pu.  'ic  Service  Commission  for  First  District,  120  Broadway,  for  station  finish  on 

Lexlngt«r^=Seventh  Avenue  subway  from  Forty-third  Street  to  106th  Street:  (a)  John 
B.  Robert,;  3  West  Twenty-ninth  Street,  $278,183  (awarded  contract);  (b)  the  Charles 

Meades  (S(3ipany,  38  Park  Row,  $290,286;   (c)   Emerson  Building  Company,  103  Park 
Avenue,  $292,."31;  (d)  A,  W,  King  &  Company,  551  Bryant  Avenue,  $294,186. 

Item                                                    .   ,          ^   ,       ,  ,  *(a)  W  (c)  (d) 

501  83.400  sq,    ft,    tile    w.    g.    3    ft,    x   6   in.    (a) 

straight    $0.56  $0.53  $0.56  $0.60 

120  sq,  ft.  (b)  1  in,  r,  comb 1.52  1.30  1.16  169 

1,440  sq.  ft.  (c)  2H  in-  r.  comb 1.49  1.44  1.49  157 

50  sq.  ft,  (d)  20  In,  r.  comb 1.00  1,44  0.86  106 

502  42,660  sq.  ft.    tile    w.    g,    4%    x    4^4    m,    (a) 

straight   0.56  0.53  0.56  0  60 

125  sq.  ft.  (b)  1  in.  r,  comb 1,16  1.30  1.16  i'ji6 

1,275  sq.  ft.  (c)  2%  In.  r,  comb 1.48  1.44  1.48  l'66 

115  sq.  ft.  (d)  20  in.  r.  comb 1.02  1,44  0.86  123 

508  20,175  sq.  ft.  tile  w.  g.  6  x  6  in.  (a)    straight  0.575        0.53  0  57  060 

30  sq.  ft.  (b)  1  in.  r.  comb 1.05  1.44  0  81  12B 

675  sq.  ft.  (c)  2%  In.  r.  comb 1.45  1.44  146  ifi? 

50  sq,  ft,  (d)  20  In,  r.  comb 1.02  1.44  0  86  I2? 

509  45  lln,  ft,  tile  bead,  1  in.  rad 0.25  0.60  013  ni2 

611            6,100  sq.  ft.  tile  vltr.  or  seml-vltr.  weather-  "  ""'' 

proof  (a)  straight.. 1.10  l.lo  i.qs  ins 

60  sq,  ft.  (b)  1  in.  r.  comb 1.10  1.36  11.3  io„ 

90  sq,  ft,  (c)  2%  In.  r.  comb 1.12  1.36  113  i'Sn 

60  sq.  ft.  (d)  20  in.  r.  comb 1.15  1.36  113  isn 

513  13,600  sq.  ft.  mosaic  and  tile  bands  (colored)  1,47  1  20  I'lo  1  40 

514  1,820  sq.  ft.  mosaic  and  tile  tablets  (cor d) .  1.58  1.30  124  ifii 
616               490  plaques,   mosaic  and  tile    (a)    station 

wall,    each 5.00  1.56  513  r,  ca 

516               100  sq.    ft.    tablets,    destination    (mosaic  ""* 

and  tile) 1.54  1.56  124  i  71 

621  23,850  sq.  yd.  plastering  (b)  arched  surfaces  ^'^ 
on  concrete 0.59  0.60  0  79  n  7s 

522  8.000  sq.    yd,    plastering    flat    surfaces    (a)  "'"' 

brick  or  hollow  tile 0.38  0  60  0^4  n  ko 

12,000  sq.  yd.    (b)  concrete 0.70  oleo  od  070 

.  ,?j  »"•  5"5-  (<=>  ""^tal  lath 0.65  1.50  0  86  o™ 

522A         1,100  sq.    yd.    hydrolithic   plastering,    brick  ''■™ 

»  ...     or  concrete,  arched  or  flat 0.54  1  20  2  81  9  os 

523  9,720  sq.  ft.  cement  work  (a)  wainscots  or  ^-^^ 

125.900 sq.%r(c);3in.-floorflnish;:;:::;:;::;  S;ii'  oii  0J025   t\l 

13,630  sq,  ft.  (d)  finish  on  concrete,  brick,  or  ^       "'^^ 

hollow    tile oil  012  ft  (IQ  n  nCA 

50  sq.  ft.  (e)  panels  for  signs on  0  50  oil  Si"  ° 

524  900  cu,  ft    concrete  work  (a)  copings lis  096  054  ?-}^ 

20  cu.  yd.  (b)  foundations.,.,,    ..    8.10  950  756  Hn 

^  150  cu.   ft.    (c)  reinforced i  08  072  Hi  nl? 

,,,      ^•IcHiJU^ir^^^ings:::::;;::::::  Vi  I  ■  | 

III           3,irofl"n-f?.crc%te«"staVrs:-eic;-(arself:  ««»  '^^'  "««  -« 

,„,     supporting  stairs i  ng  i  fin  i  no  i  An 

1  III  f,'i;'\(}'\^^^t-^^PPortingUndir^gn...  oiw  Us  Hi  J-|g 

7,600  lln.  ft.  (e)  supported  stairs 0  595  0X0  nsi  no)! 

8  lln  '^"-  /.'■  .i?>    «"PP'""tlne   columns 1.35  0  96  0R1  nin 

liin  f.^„-  'X-  S'\ non-slip  treads o  76  1  00  o  76  X?? 

•;Ix     "•  "■  (?)  cement  bases n  215  ft  24  noi  xH 

440  lln.  ft,   fh)  exposed  cement  finish  6n  *  "'^^  "^^ 

860sq,T    (i)- cement  •  finish  -Wsireei  ""^  "-^^  "'^^  "-l" 

527  6.170  c£"f^^Hck-„,aWonry--(c)- common  ''''  '■''  °"  "^ 

528  1.150CU,  ft,  hollow 'iili- masonry '(i)" 2' in  ''■^"  "•^''  ""^^  "'^^ 

ISslsTfe-ftKSJ.:;;;::::::::  Ji  S  8:|  S| 

E32                  4  ^o{>rs?a1  Tybe  "A  "  Vach ^fAl  ^-^""lil  ^•^^''■^    '^l^sioo 

4  (b)  Type  "B "  Dfti;              .VA'l  "-^O  91-25  103.00 

6  bfc)  -rjpe  "BB^^'oai;- J^?gS  "SJO  155-25  148-00 

60  (d)  Type  "D,"' each     ^%\ll  "2S2  ^25.28  154.00 

4  (e)   Type   "B"  lach l^'ll  "-^^  72.36  80.00 

2  (ee)  T?pe  '^E  "  eaih llll  JS""  ""^-^^  82.00 

50  (f)  Type  "G,"  pair         ?i-2»  120.00  91.80  99.00 

7  (g)  Type  "J,"  each I2IS  , «"■'"'  '^5.00  56.00 

300  sq,  ft.'^'^h)  f ypt  %••■ ^^i?  100.00  80.00  90.00 

4  (i)  Type  "Q  "each     ,If5  *-80  4.35  5.08 

15  sq.  ft.   (1)  Tyr,t"h'- ^112  ^6.00  32.40  47.00 

I  S>T'^y»';i<='- ::■•:■■•■  ::-•::::::  7:  .IZ  Ail  .III 

534                25  additU|}h'iXiVe-(ardoW -Checks,  '■''  '''  '">  ^"^ 

65  (b)  door  stops,' each 1?5  1?0  4.35  5.00 

isaS^SI""^':^-^::::;:  f  li  3  I! 

-'      ...iSE:f'ASSff,,..;:-:::^^  S  S  iS  AS 

2p  sq.  ft.  (c)  Type' '"OS  ■••■  VnV.V  ■,;;;; ^-^^  ^-SO  3.68  3.35 

200  lin.  ft.  (e)  Type  "ll'"    I^S-  P"^'*' ".54  0.60  0.54  0  55 

365  sq.  ft.  (f)  Type  "bI"    noi-  ""'J'' ^.94  4.80  4  50  3  45 

.20  lln.  ft.  (g)  piSlrail"     '"'=■•  PO«s 0.64  1.00  0.80  0  62 

537  160  lln.  ft.  gites    etj      a")'  'I'nw  iiM- 1^1  2.50  1.55  1  275 

10  lln.  ft.  (c),  folding^   ^-'""^  *""''"«'■•••  ?42  "SO  "'5  9.12 

10  lln,  ft,  (d)    swing J^g  6.00  4.35  3.61 

20  (f)  single  katecSntroia'e'airh ^til  ^.00  3.80  3.02 

15  (h)  additional  c-1    floor  bMpi''«.'=.oi;--  ^S'SS  25.00  20.52  25.00 

'  °  "?op'i'3)*" '^-'"- «^'°  w.-rprpe'?^{e  '•"  '■''  '■''  "■"> 

'""?op'e's)^'^'^'^-'"-°  «■'■-■'■  i"b'nW('gaie  "'''  "'"'-  "^^  0.2S 

538  ^^'^f^^^i^^^^'^-  iPI  ^«:S?  elll  5?:i2 
'*               *"'?n'ienrLlfak'^<=-^«^'"'anr?ram^  "■"''  "^O"  ^'^S  23.35 

c22                  !<=•-'•   ven't.   posts"4ach' „iZS  2.40  2.23  2.25 

""                    '"'p'Jst'^fAet^^e    '''\"-'-'«^'"«'^n  '''■"  """''  "'•"" 

'°''?o^''ri?.}„^"''^'«''-«»^-'Bi^'on  '"•°"  "''""  '''■">  ">'■'' 

"Vh':iiS->Sr^''-e--.-BV^-in  '•"  '■''  ""  '■'' 

r"BuV>a=c^'<='-andfrimes  ^'^  ^"^  ^^^  -^^ 

'?0«^^1=1/Sa....^  ?:J?  ^:|0  .20  .8, 

ni    ^oj^z^\iz^!^^wt^-^^^  in  ys  hu  ]i 

''°""''l\eX"^s'^'^*"- ■«■'««• 'shapes' (no  cdn:  "''""  ""^  ««^%  "■""■^ 

'^  <m'"'<'«''«.'pia"om'fo"t'rk'ck:flbor;  "'""^      ""^  »««  ^■"^'^ 
11-90  12.00  11.35  10,00 
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lb.  miscellaneous  iron  castings 0.055  0.10  0.06          0.05% 

Stairway-ladder  and   curtain   wall   in 

East  56th  St.  emergency  shaft,  lump 

sum   1,530.00  2,500.00  1,700.00    1,800.00 

lin.   ft.  handrails 0.55  0.60  0.69           0.50 

sq.  ft.  platform  edge  construction  (a) 

non-slip    treads,    etc 1.60  1.72  2.37           0.80 

lin  ft.  (d)  wooden  facia 0.13  0.48  0.24           0.25 

(e)  drilling  holes  in   facia  angle,  per 

hole  0.25  0.40  0.26           0.40 

Rough  plumbing  (a)  7  stations,  lump  I 

sum   8,650.00  7,500.00  9,900.00    9,600.00 

plumbing  fixtures  (a)  w.  c.  bowls,  each  48.60  66.00  45.36  45.00 

(b)  lavatories  in  station,  each 34.60  42.00  29.16  46.00 

(c)  lavatories   In   signal   tower,    etc., 

each   34.60  36.00  22.68  44.00 

(d)  urinals,  each 76.70  96.00  86.40  85.00 

(f)  slop    sinks    against    pipe    chili.- 

tollets    : 69.25  77.00  73.44  67.00 

(g)  slop  sinks  In  closets,  each 68.00  77.00  73.44  75.00 

(h)  floor  drains,  each 13.00  15.00  6.48  13.00 

lin.   ft.   supply  pipe,   1   in.,   enclosures 

between    stations 0.22  0.40  0.29  0.24 

sq.    ft.    structural   glass    (aa)    %    In., 

wainscoting   1.57  1.80  1.62  1.65 

sq.  ft.   (b)   %-in.  pipe  chamber  parti- 
tion    ..... 1.78  1.95  1.89  1.85 

sq.  ft.   (c)    %-in.  shelves 1.62  1.90  1.62  1.76 

sq.  ft.  (d)   %-in.  stall  partitions 1.89  2.15  1.89  2.15 

sq.  ft.  (e)  1-in.  floor  slabs 3.24  2.90  4.32  3.25 

lin.  ft.  (f)  curved  corners  and  angles.  1.57  1.70  1.62  1.70 
c.-i.    work    (toilet   rooms)    (a)    posts, 

each   11.90  11.00  11.88  10.70 

Un.  ft.    (b)  top  rails 1.24  1.20  0.92  1.30 

(c)  wall  flanges,  each 1.78  2.20  1.08  1.50 

(d)  register  faces,  each 11.90  11.00  9.72  11.25 

(e)  c.-i.  vent,  louvres,  each 14.68  12.00  12.42  13.50 

lb.  steel  supporting  sections 0.07  0.10  0.07  0.07% 

lin.  ft.  electric  conduits,  (a)  %  in 0.145  0.18  0.21  0.14^4 

lin.  ft.   (b)   1  in 0.165  0.22  0.29  0.18 

Un.  ft.   (c)    1%  in 0.225  0.30  0.36  0.23 

lin.  ft.    (d)  2  in 0.29  0.36  0.41  0.33 

lin.  ft.    (e)   2%   in 0.415  0.48  0.63  0.45 

lin.   ft.    (f)    3   in 0.52  0.60  0.79  0.62 

lin.  ft.   (g)  %  in.  flexible 0.15  0.20  0.19%       0.15% 

conduit  flttings   (special  with  remov- 
able covers),  each 2.59  1.00  1.10  0.80 

c.-i.  outlet  boxes,  each 0.65  0.60  0.70  0.52 

c.-i.  pull  boxes  (a)  6  x  6  x  6  In.,  each  1.10  2.50  3.35  1.57 

(b)  12  X  12  X  6  in.,  each 2.60  4.80  10.64  5.00 

(c)  18  X  12  X  6  In.,  each 4.00  7.50  13.25  7.70 

(d)  24  X  18  X  6  in.,  each 8.10  11.00  27.25  9.50 

(e)  12  X  6  X  4  in.,  with  hinged  covers                                                                 | 
and  locks,  each 1.76  10.00  10.55  9.00 

(t)  6  X  6  X  4  in.,  each 1.62  1.70  3.05  2.15 

(g)   12  X  6  X  4  in.,  each 2.60  4.00  4.86  4.50 

(h)  4  X  4  X  4  in.,  each 0.98  1.20  1.30  1.25 

c.-i.  heater  boxes  (incl.  register  faces, 

each    11.45  13.50  14.05  11.00 

steel  panel-board  boxes,  (b)  25  x  6  x 

49  in.  to  60  in.,  each 15.10  24.00  13.00  22.50 

(i)  25  X  6  X  37  in.  to  48  in.,  each 13.00  24.00  10.25  20.50 

(J)  50  X  6  X  49  in.  to  60  in.,  each 17.30  36.00  22.75  30.00 

sq.  ft.  painting  (a)  2-coat  work,  iron 

or  steel 0.02%  0.025        0.02%       0.02% 

sq.  ft.  (b)  3 -coat  work,  iron  or  steel..  0.0325  0.03  0.03  0.03 
sq.   ft.    (c)    2-coat  work,   plaster  and 

cement  panels  0.019  0.018        0.02  0.01% 

(d)  letters  and  numerals,  each 0.10  0.20  0.11  Oil 

sq.  ft.  (f)  existing  gratings 0.10  0.20  0.11  0  10 


■^New  York,  N.  Y. — Following  are  unit  figures  of  the  four  lowest  bids  opened  May 
25  by  Public  Service  Commission  for  First  District,  120  Broadway,  for  construct- 
ing Route  8,  Section  2,  part  of  the  Fourteenth  Street  subway,  from  Irving  Place  to 
Avenue  B:  (a)  Degnon  Contracting  C<..,  30  East  Forty-second  Street  SI  972  849 
(awarded  contract);  (b)  MacArthur  Brothers  &  Mason  &  Hanger  Co.,  120 'Broadway 
$1,996,770;  (c)  Oscar  Daniels  Co.,  Woolworth  Building,  $2,180,737:  (d)  The  J  F  Coean 
Co.,  280  Broadway,  $2,207,394.  ^-oean 
Item  •fa)  (b)  (c)  (d) 

1  132,000  cu.  yd.  earth  excav.  above  m.  h.  w $3.50  $3  57  $2  50  $4  25 

2  41,500  cu.  yd.  earth  excav.  below  ra.  h.  w 3.50  4  00  500  500 

2A       11,800  cu.    yd.    earth    excav.    above   and    below 

„  ...        m.  h.  w. 3.50  2.92  3.00  4.00 

3  11,100  cu.  yd,  rock  excav 5.00  5.84  8  00  5  00 

3A           100  cu.  yd.  rock  excav.  for  sewers,  etc 6.00  5  84  6"no  •^'nn 

4  ,         2,890  lin.    ft.     (a)    underpinning    less    than    7 

iTA  ,.  ^*°Z'''^v,\ ;•■•:•••. l.OO  15.00  20.00  40.00 

50  lin.    ft.    (b)    underpinning   more    than    7 

stories    1.00  40  00  30  00  50  00 

4E        2,890  lin.  ft.  maintaining,  protecting  buildings.        1.00  1500  lo'oo  20  00 

5  29,5o0  cu.  yd.  concrete  masonry 9.00  9.50  1000  9'00 

7            6,620  cu.  yd.  protective  concrete  masonry 9.00  9  50  fi'nn  d'no 

I A          2.850  cu.  yd.  rubble  stone  masonry 8.00  4  80  6,00  I  00 

8A              10  cu.  yd.  dry  rubble  masonry 6.00  4  20  son  4  00 

,S                  50  cu.  yd.  brick  masonry 20.00  12  00  17'oo  is'oo 

J?            .  J2  £V!l  y^-  '^°"°«'  t«'''"a  cotta  or  tile 20.00  12  00  17  00  1500 

U            1.000  bbl.  grout  of  Portland  cement 2.00  2  70  100  400 

12            1,000  lin.  ft.  timber  piles 1.00  060  o  in  ni.n 

?2                    2  M   ft    timber  foundations !  50.00  54.00  e^'oo  40-oS 

It          „.    10  cu.  yd.  broken  stone  or  gravel 3.00  2  40  9  on  9'nn 

15          26,900  sq.  yd.  (a)  waterprooflnl.  1  ply 0.50  OM,  OM  045 

10  J?S  *'*•  ^^-  9^1  waterproofing,  2  ply 0.85  0  65  085  0  75 

18.150  sq.  yd.  (c)  waterproofing,  3  ply 1.25  0  95  lin  1  on 

100  sq.  yd.   (d)  waterproofing,  4  ply 1.60  130  l'35  Us 

100  sq.  yd.   (e)  waterproofing,  5  ply 1.90  160  iBn  ]'in 

-  IS2  ^"^  '"'•   ^'>  ^^"^""Prooflng,  dry  ply 0.40  0  25  nln  nin 

]§             *'^2X  f."-  ^?-  ^''I^S  '"  asphalt  mastic   .: 20  00  20  40  38'75  2000 

"                  in      "■  tl-  itl  ^""^  "  P.'P««.  12  in.,  vitr 0.80  095  ill  080 

IX  •"•«•  W  drain  pipes.  10  In.,  vitr 0.60  0  85  090  ofio 

„  „52    !"•  ^'-  '<='  "^''a'"  P'P'=s.     8  in.,  vitr 0.50  050  08n  nm 

2,860     n.  ft.  (d)  drain  pipes,     6  in.    vitr 0  40  035  o'to  olfl 

^^^,  ]',"■  ft-  (e)  drain  pipes,    4  in.,  vitr 0.30  025  060  nin 

.  ,^S      "•  n-     ?l  5''^!"  P'P««.     6  In.    cast  iron..        1.60  120  25S  ?'nO 

9,360    in.  ft.  (h)  drain  pipes,     4  in.,  cast  iron. .        1,00  OM  060  0  80 

17A            JO  ■•n.  ft.  (1)  drain  pipes,  10  in.,  cast  Iron..       2.00  2:40  400  200 

^            iSS     n    fM.?;'.  °--PiP^'  ^^"■**'«^'^y.3  '"•••        100  0  95  150  080 

icn     "•  «    ^A'  *=•"  •  PP^.  ^^f*  heavy,  4  in...        1.25  120  3  00  100 

i?5  ,')"•  I*-  <5^  °--'- P'Pe.  extra  heavy,  6  in..         1.75  15^  iif,  iln 

,70            ?50     n.  ft.  (d)  c-l.  pipe,  extra  heavy   8  in             2  00  240  ?'7?  {"ao 

17C            100  lin     ft.    (a)    galvanized    w.-i.    pipe    aiid  '  "  ^'^  ^■"' 

100  lin%"^%rgalvaniiedwV-i.- Pipe -and       '•""  '■'"  '■''  ««» 

18    131,560  ft. "tunTid'uc?s; :::::::;;:: 2.50  3.60  3.00  1.75 

ligfipe&us-iro^-cast^.^;;;;;;:;;;  I  I  I  • 

i     i.m  b-3<p«>eiTi'«re^"f^rs.'^°"..'°r.^«-"-  i?g  ^|  4  ? 

30            2;^?S^3:J.;^T^)"'^til«eVlurfaceVestir4a:-i,d4:       '■"  '■''  "^  ^"» 

'*°'*  2.00  2.10  1.00  2.00 
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543B 

544 
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546 

4,550 

1,100 

1,150 
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45 
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7 
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15 
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1,400 
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100 
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60 

555 

926 
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25 

31 

19 

6 

9 

30 

6 

12 
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40 
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7 

6 

7 
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39,760 
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398,600 
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32 


33 

33A 

34 

37 

38 

39 

40 

40A 

41 

42 

43 

45 

47 
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56 

75 

70 

79 

82 

87 

88 
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90 

91 

92 

94 

95 
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96 

97 
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99C 

99D 
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lOOA 
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lOlA 

:o3 

106 
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121 
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127A 


127B 
127C 


9,310  sq.    ft.    (e)    street   surface   restored,   as- 
phalt pavement 3.00 

7,100  sq.  ft.  (f)  street  surface  restored,  granite 

block 3.00 

300  sq.  ft.  (fT)  street  surface  restored,  belgian 

block 3.00 

850  ft.   (i)   street  surface  restored,  bluestone 

curb 2.00 

650  sq.  yd.  (J)  street  surface  restored,  wooden 

block 3.00 

850  ft.    (k)    street   surface   restored,    granite 

curb 2.50 

6,100  ft.   (a)  w.-i.  conduit,  %  in 0.25 

300  ft.   (b)  w.-i.  conduit,  1%  in 0.46 

200  ft.   (c)  w.-i.  conduit,  2  In 0  60 

5,000  ft.   (d)  w.-i.  conduit,  1  In 0.35 

800  c.-i.  outlet  boxes  for  stations 0.60 

10  c.-i.  pull  boxes  for  stations I.OO 

100  lin.  ft.  (a)  c.-i.  pipe  and  fittings,  6  In 1.50 

100  lin.  ft.  (b)  c.-i.  pipe  and  fittings,  3  in l.oo 

980  lin.  ft.  vitr.  pipe  sewer,  12  in 4.00 

420  lin.  ft.  vitr.  pipe  sewer,  15  in 4  50 

1,250  lin.  ft.  vitr.  pipe  sewer  18  In 5.00 

375  lin.  ft.  vitr.  pipe  sewer,  20  In 5.50 

360  lin.  ft.  vitr.  pipe  sewer,  22  in 6.00 

600  lin.  ft.  vitr.  pipe  sewer,  24  In 6.50 

8  ton  c.-i.  sewer  pipe 100.00 

4  ton  c.-l.  sewer  pipe,  special  cast 120  00 

1,560  Un.   ft.   egg-shaped  sewer,   3   ft.   6   in.   x 

2  ft.  4  in 9.00 

650  lin.   ft.   egg-shaped   sewer,   4   ft.   0   in.   x 

2  ft.  8  in 10  00 

160  lin.  ft.  circular  sewer,  4  ft.  0  in 11  00 

160  Un.  ft.  circular  sewer,  5  ft.  0  in 12  00 

8,430  (a)  single-track  electric  surface  railroad.  12  50 

260  (b)  single-track  horse  surface  railroad..  2  50 

16  (b)  elevated  railroad  col.  support I  000  00 

115  Un.  ft.  water  pipe,     6  In 050 

3,140  lin.  ft.  water  pipe,  12  in o  75 

2,600  lin.  ft.  water  pipe,  36  In 2  00 

116  lin.  ft.  water  pipe,  48  in 5I00 

70  Un.  ft.  water  pipe,  service  connections..  20  00 

1,605  lin.  ft.  gas  pipe,     4  in 0  40 

5,400  Un.  ft.  gas  pipe,     6  in 050 

660  Un.  ft.  gas  pipe,    8  in 0  60 

115  lin.  ft.  gas  pipe,  12  in 075 

115  lin.  ft.  gas  pipe,  16  in 100 

230  lin.  ft.  gas  pipe,  18  in 110 

230  lin.  ft.  gas  pipe,  20  in ]'25 

230  lin.  ft.  gas  pipe,  24  In I'go 

^■oJ5  !,'"•  "•   **')  ''•"'•  by-passing  pipe,     8  in..  6.00 

210  lin.  ft.   (a)  w.-i.  by-passing  pipe,  12  in..  6.00 

780  Un.  ft.   (b)  w.-l.  by-passing  pipe,  16  in..  6.50 

200  Un.  ft.   (c)  w.-i.  by-passing  pipe,  20  in..  7.50 

•oJx  ;!"•  V-  i^^  ■"•■'•  by-passing  pipe,  24  In..  Son 

?19  !!"•  i'-  ^^^  ^•-'  -by-passing  pipe,  18  in..  7.00 

140  lin.  ft.  (w)  Type  "A"  cable  support 7.00 

215  In.  ft.  (x)  Type  "B"  cable  support 7.00 

135  In.  ft.   (y)  Type  "C"  cable  support 10.00 

135  Un.  ft.  (z)  Type  "D"  cable  support 8.00 

115  Im.  ft.  (c)  w.-i.  gas  pipes,    8  In 2.25 

115  Un.  ft.  (d)  w.-i.  gas  pipes,  10  In 2.50 

70  w.-i.  gas  pipes,  service  connections 20.00 

176  ton    new   c.-i.    hub   and    spigot    straight 

pipe  IK  nn 

115  lin.  ft.  (c)  w.-i.  gas  pipe,    8  in. ..'...  .'i  .'i  20O 

115  lin.  ft.  (d)  w.-l.  gas  pipe,  10  In 3' 00 

51  ton  new  c. -i.  hub  and  spigot  pipe 60.00 

115  lb.  new  malleable  iron  fittings 0  10 

iii  I'f"-  tl-  high-pressure  water  pipe,  12  In..  5;00 

115  Un.  ft.  high-pressure  water  pipe,  24  In..  6  00 

14  ton  new  c.-i.  spigot  and  groove  pipe 36'oo 

oJx  ,■  "  ^^'^  ,''■"'•  spigot  and  groove  pipe 60'00 

260  Im.  ft.  air  pipe,  6  in 1  no 

115  Un.  ft.  new  6-in.  air  pipes 100 

16,100  ft.  electric  ducts  and  conduits 0  50 

nlll  V"-  "•  (^)  'W-'-  pipe.  2%  in .'.  I'oo 

3,705  lin.  ft.  (b)  w.-l.  pipe,  3  in. .....      .  1  nn 

165  Un.  ft.  (c)  w.-i.  pipe,  3%  in....  1  nn 

1,450  ft.  (b)  Johnston  ducts. .!";.:::;:: on 

140  service  connections  for  electric  ducts 4o!o0 


Richmond,  Ind.— Reported  Pennsyl- 
vania R.  R.  Co.  (R.  Trimble,  Chief  En- 
gineer, M.  W.,  Northwest  System,  Pitts- 
burgh, Pa.),  plans  improvements  here 
costing  $500,000. 

Allda,  Minn. — Red  Lake  Northern  Rail- 
way and  Construction  Company  of 
Bemidji  incorporated  by  Jens  J.  Opsahl, 
Leo  J.  Opsahl  of  Bemidji,  and  others,  for 
the  purpose  of  constructing  a  railroad 
from  Alida  in  a  northern  direction  to 
the  Canadian  boundry  line  near  Lake 
of  the  Woods  and  southerly  to  Twin 
Cities. 

St.  Paul,  Minn.— Reported  Chicago, 
BurUngton,  Quincy  R.  R.  Co.  (W  L 
Breckinridge,  Engineer,  M.  of  W.,  Chi- 
cago, lU.)  Intends  making  improvements 
on  line  between  Omaha,  Denver  and  Bil- 
liriRs  through  Central  Wyoming.  Cost 
$2,000,000, 

Huron,  S.  D.— State  Railroad  Commis- 
sion is  reported  to  have  granted  permis- 
sion to  the  Duluth,  Huron  &  Southern 
R.  R.  to  construct  a  line  from  Huron 
northeasterly  through  counties  of  Beadle. 
Clark  and  Codington,  Day  and  Roberts, 
to  the  state  line.  W.  E.  Morrow  of 
Huron  is  one  of  the  promoters. 

Bynum,  Mont.— Great  Northern  R,R.  (A. 
H.  Hogeland.  Ch.  Engr.,  St.  Paul,  Minn.) 
will  construct  a  branch  line  from  Bynum 
to  Pendroy. 

Pendroy.  Mont. — Great  Northern  R.  R. 
(A.  H.  Hogeland,  CSiIef  Engineer,  St. 
Paul,  Minn.),  intends  building  a  spur  from 
Bynum  to  Pendroy  to  cost  $200,000. 

North  Yakima,  Wash.— Reported  North- 
ern Pacific  Ry.  Company  (W.  L.  Darling. 
Chief  Eng.,  St,  Paul,  Minn.)  wiU  construct 
a  line  10%  miles  long  beyond  Harrah 
to  White  Swan  on  Yakima  Indian  Reser- 
vation. 

Portland,  Ore. — Eliminating  of  grade 
crossings  in  SuUivan's  Gulch  by  viaducts 
Is  under  consideration  by  city,  Oregon- 
Washington  R.  R.  &  Navigation  Com- 
pany (R.  L.  Huntley,  Ch.  Engr.,  Omaha, 
Neb.),  and  Portland  Ry.  Light  &  Power 
Company.     Total   cost,   J600,000. 
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DESIRED. 

BIDS 

McConneMsburg,  Pa. — By  McConnpll« 
burg  &  Fort  Loudon  R.  R  CompanJ^  M?: 
feo  oTo  cT,'"td  ^^"^  /S"°«'i"e  construction: 
ibU.UUO  cu.  yd.  earth  excav.,  rubble  stane- 
masonry,  ballasting  with  crushed  rock 
track  laying  work  covers  11  miles  Plant 
required:  Small  revolving  steam  shovtls 
smaU  cars,  light  rail  and^  a  few  tiams    ' 

PRICES    AND    LETTINGS. 
•kindicates  award  of  contract. 

A-Ashevllle,  N.  C.  —  Contract  fo,. 
strengthening  lines  of  Southern  Ry.  Co 
n    f?rf^.*"'i^'j  ''J  Engineer.  Washington; 

P}  '??'"  Salisbury  to  AsheviUe,  N   C 
and   to   Knoxville,   distance   of  283   miles" 
including    construction    of    81    structured 
and  e Uminating  grade  crossingsf  awardid 
Consolidated    Engineering    Co ,    243    Cal 
vert  Building,   Baltimore,  Md. 

r.t^J^Jl^°Pj  Ohio-— Contract  for  excavation 
of  east  side  of  new  Russell  yards  award^ 

f&%t  ^'^^"'    °'    Ashlandf  ^y  .    It 

•Frederlcton,  N.  B.— Contract  awarded 
Nova  Scotia  Construction  Company.  159 
Upper  Water  Street.  Halifax,  for  railway 
between  Gagetown  and  Westfield  for  St 
John   Valley  Ry.   Company,   at   $1,750,000! 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED  WORK. 

„,S;;?5'**°".  Mass.— Finance  Committee 
of  City  Council  voted  to  recommend  an 
appropriation  of  $90,000  for  erecting  ad- 
dition to  Winthrop  School. 

D.?*''^",^'*'  Ma««.— George  E.  Haynes  of 
Pittsfield,  engaged  by  School  Committee 
to  prepare  plans  for  proposed  high  school 
to  be  erected  on  Front  St. 
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.  Mass. — Supreme  Court  May  1> 
the  bill  In  equity  brousht  by 
taxpayan  aaaiast  Mjonx'  Ben^unln  F. 
Balnea  and  the  City  Treaanrer  to  restrain 
daCendaats  trtKu  carrylnc  into  effect  an 
wdar  pasaed  by  Board  of  Aldermen  Jan. 
IS,  UlC  to  build  a  new  city  taaU;  prob- 
able cost   UM.OM. 

aprlwallald.  Maas.  —  Scbool  bonda 
aaaonat^  to  «l««.eM  sold.  May  31.  by 
Ftad  A.  Bearae,  County  Treasurer,  pro- 
ceeds to  be  used  (or  erectins  Hampden 
Ooaaty  Trainins  SchooL 

Providence,  R.  i. — Plana  belns  prepared 
by  William  R.  Walker  &  Son.  IT  Custom 
Hooae  Street,  (or  a  4-room  brick  school 
to    be    erected    on    Bi'oadway    and    Fort 


Albany,  N.  Y. — Goremor  Whitman 
aivned  bill  appropriatlns  $CS.000  to  erect 
new  laboratory  (or  State  Department  o( 
Health  on  New  Scotland  Avenue  to  re- 
place present  bulldins  on  Tates  Streeu 
Dr.  Herman  M.  Bissa,  State  Health 
Onmmlsaioner. 

Lockport.  N.  v.— Steps  being  taken  by 
Bulldinc  Committee  o(  County  Board  o( 
Superrlsors  to  erect  proposed  tuberculo- 
ala  hospital  (or  which  tlOO.OOO  bonds  were 
recently  voted. 

The  Board  o(  Education  has  taken  over 
the  work  of  completing  the  hlgb  school 
by  day  labor  under  the  super\'lslon  of  L>. 
C.  Wille.  Architect.  Lockport. 

N«w  York,  N.  Y.— Har  Moriah  Hospital. 
IM  Second  Street  (Bernard  Turkel, 
President),  Intends  erecting  a  hospital 
ta  Fourteenth  Street,  east  of  Third 
Avenue,   to  cost  $400,000. 

Board  of  Estimate,  May  19.  appropri- 
ated tS.M0,23*  (or  Board  of  EMucaUon.  to 
be  used  In  altering  and  equipping  old 
aebool  buildings,  acquiring  new  sites  and 
erecting  new  schools. 

Plans  Oled  (or  erecting  following  build- 
tnga:  4-story  (lreproo(  hospital  on  FKth 
Avenue  and  100th  Street  (or  Mt.  Sinai 
Hospital:  cost  1200.000;  Arnold  W.  Brun- 
ner,  Archt..  101  Park  Avenue.  SH-story 
brick  laboratory  at  lOSth  Street  and  Cen- 
tral Park  West,  (or  General  Memorial 
Hospital:  cost  fSS.OeO:  Palmer.  Horn- 
hostel  A  Jones,  Archts.,  63  William 
Street. 

Plans  being  prepared  for  flve-story  ad- 
dition to  New  York  Post-Oraduate  Medi- 
cal School  and  Hospital,  303  East  Twen- 
tieth Street,  to  be  used  as  a  babies'  ward. 

Rochester,  N.  Y.— Council  voted  »400,- 
Mt  bonds  for  scbool  buildings.  Board  of 
education  Intends  erecting  i  new  schools 
and  addition  to  another  and  a  Junior  bieb 
aebooL 

PIttsfonI,  N.  Y. — School  bonds  for 
tM.OOO  win  be  sold  June  16  by  Board 
Education. 

Yonkars.  N.  Y. — Hospital  bonds  for  |5T,- 
000  will  be  sokl  June  15  by  Jos.  Miller. 
City  Comptroller. 

Bsllsvllle,  N.  J. — Scbool  bonds  for  $41,- 
OM  win  be  sold  June  13  by  Town  Clerk. 
proceeds  to  be  used  to  erect  an  addition 
to  Little  Silver  SchooL 

Newark.  N.  J.— Reiwrted  school  Is  to  be 
erected  on  8i>eedway  Ave.  at  cost  of 
IM.MO.     Address  Secy.  Bd.  of  EducaUon. 

Plalnfleld,  N.  J.— Site  being  selected  for 
proposed  armory  (or  which  $2S,000  has 
been  appropriated. 

A  dty  hall  Is  to  be  erected  at  cost  of 
ttO.OM.     Address  City  Clerk. 

VIneland,  N.  J.— Plans  being  brepared 
by  Paul  A.  Davles,  3d,  1713  Sansome 
Street.  Philadelphia.  Pa.,  for  new  two- 
stoo'  brick  and  stone  school  and  an  ad- 
dition to  old  school. 

AHoona,  Pa. — Commission  appointed  by 
Governor,  of  which  S.  8.  Relghard,  2319 
Broad  Avenue,  Alloona.  Is  a  member  to 
seek  a  site  on  which  to  erect  the  West- 
em  State  Hospital  for  Insane,  and  (or 
which  there  Is  fSO.OOO  available. 

Carlisle,  Pa.— CItlsens  of  East  Penns- 
boro  Township  voted  $40,000  school  Im- 
provement lionils.  Address  Township 
Clerk. 

LItltz,  Pa.— Contract  soon  to  be  let  by 
ScboolBoard  for  erecting  high  school  to 
cost  tM,«0O. 

Midland.  Pa,^-Cltlzens  voted  $40,000 
bonds  for  erecting  eight-room  school. 
Addtsas  Secretary  Board  Education. 

Ridley  Park,  Pa. — Plans  being  prepared 
by  I'aui  A.  Davles,  3d,  1713  Sansome 
Street.  Philadelphia,  for  two-story  brick 
and  stone  high  school:  cost  $SS,00O. 

Wilkes- Barrc,     Ps. — Site     st  Andover 

and    Poplar    Streets    purchased  for    pro- 

Msed    scbool    to    cost    $100,000.  Address 
Board  of  Education. 

Wllklnsburg,  Pa. — School  bonds  amount- 
ing to  iZSV.uOO  sold.  Address  Board  of 
Education. 

Highlandtown,  Md.— Smith  &  May,  1133 
Calvert  BIdg.,  Baltimore,  are  arcbitecU 
(or  the  new  school  at  Highlandtown  and 
(or  additions  to  schools  in  Govans  and 
Mount  Winans. 

Wyoming.  Del, — Reported  contract  soon 
to  be  let  for  erecting  two-story.  90  x 
<8  ft.,  brick  scbooL  Address  Board  of 
]£dticatlon. 


Bethany,  W.  Va.— Plans  being  pre- 
pared for  $30,000  gymnasium  to  be  erected 
for  Bethany  College  tT.  E.  Cramblett, 
President). 

Newnan,  Ga.— Haralson.  Bleckley,  Third 
National  Bank  Building.  Atlanta,  are 
architects  for  the  proposed  school  im- 
provements. 

Lake  Charles,  La.— Cltlsens  voted  $30.- 
000  bonds  for  erecting  brick  school.  Ad- 
dress Secretary  Board  Education. 

Blloxl,  Miss.— See  "Paving  and  Roads." 

Drew,  Miss. — City  will  erect  a  $26,000 
school.  R.  B.  Spencer,  Architect,  Jack- 
son.    Address  City  Clerk. 

Poplarvllle,  Miss. — Reported  plans  be- 
ing prepared  by  N.  W.  Overstreet.  Jack- 
son, for  the  new  court  house  contem- 
plated at  a  cost  of  $40,000.  Address 
County  Clerk. 

Walthall,  Miss.— Citizens  of  Webster 
County  voted  $75,000  to  erect  a  court 
liouse  and  jail.  X.  A.  Kramer,  Archt., 
Magnolia.  Miss.     Address  County  Clerk. 

Covington,  Tenn. — Citizens  voted  $25,000 
nrhooi  bonds.  Address  Clerk  Board  of 
Eklucatlon. 

Berea,  Ky.  —  Reported  Berea  Col- 
lege Intends  erecting  a  women's  dormi- 
tory as  a  memorial  to  Mrs.  D.  Willis 
James  of  New  York,  N.  Y.;  probable  cost 
$40,000. 

Alliance,  Ohio.— School  bonds  for  $100,- 
iiOO  will  be  sold  June  15  by  Board  of  Edu- 
cation  (James  H.  Anderson,  Clk.). 

Bowling  Green,  Olilo. — State  Building 
Commission  at  Columbus  approved  plans 
for  science  department  building  to  be 
erected  for  Bowling  Green  Normal 
School:   estimated   cost   $100,000. 

Bratenahl  (P.  O.,  Cleveland),  Ohio.— 
Election  will  be  held  June  14  to  vote 
$35,000  bonds  for  erecting  town  hall  at 
.New  York  Central  R.  R.  and  East  105th 
Street.  Abram  Garfield,  915  Garfield 
Bldg..  Cleveland,   .\rcht. 

Bucyrus,  Ohio.  —  Centralized  Rural 
School  District  voted  $35,000-  bonds  to 
erect  centralized  scbool. 

Canton,  Ohio.- Market  House  ana  audi- 
torium bonds  for  $25,000  will  be  sold  June 
26  by  Samuel  E.  Barr,  City  Auditor. 

Cleveland,  Ohio.— H.  C.  Gabode,  1900 
Euclid  Avenue,  preparing  plans  for  a  2- 
story  addition  to  St.  Ann's  Maternity 
Hospital,  3409  Woodland  Avenue:  cost 
$:i.-..uoO. 

Trustees  of  Public  Library  will  soon 
engage  an  architect  to  prepare  plans  for 
the  Kain  library  to  be  erected  on  Su- 
perior Avenue  and  East  Third  Street,  to 
cost  $2,000,000.  Carl  Lorenz,  Kinney  & 
Levan   Building,   Secy.   Board. 

Girard,     Ohio. — Plans     completed  and 

contracts  soon  to  be  let  for  erecting  two 
eight  -  room  schools.  Address  School 
Board. 

Hamilton,   Ohio.— Erection   of  new  city 

hall,  to  cost  $200,000,  contemplated.  Ad- 
dress City  Clerk. 

Lakewood,  Ohio. — Board  Education  con- 
sidering erecting  a  high  school  to  cost 
$:!00,0OU.     Election  to  be  held  in  the  (all. 

Masslllon,  Ohio.— State  Building  Com- 
mission at  Columbus  approved  plans  for 
t-rcotiiiB  cottage  building  at  Masslllon 
State    Hospital;    estimated    cost   $50,000. 

Pleasant  City,  Ohio. — School  bonds  (or 
$4u.ouO  will  be  sold  July  1  by  Board  Edu- 
cation, Pleasant  City  Special  School  Dist. 

Urbana,  Ohio. — Jackson  Township  voted 
t25,(K>0  bonds  to  erect  centralized  school. 
Address  Township  Clerk. 

Indianapolis,  Ind. — Rubush  &  Hunter, 
American  Central  Life  Building,  engaged 
to  prepare  plans  (or  proposed  high  school 
to  be  erected  on  Winona  Technical  In- 
stitute grounds  to  relieve  the  congested 
conditions  in  the  high  schools:  cost  about 
$35,U00.     Address  School   Board. 

New  Albany,  Ind. — Board  of  County 
Commissioners  accepted  plans  prepared 
by  Arthur  Smith.  Norton  liuilding,  Louis- 
ville, Ky.,  for  three-story  and  basement 
brick  and  stone  poor  asylum  to  replace 
asylum  destroyed  by  Are:  estimated  cost 
$35,000. 

Detroit.  Mich. — Board  of  Education 
(<;eorge  W.  Auch,  Chmn.)  contemplates 
erecting  a  technical  school  costing  $500,- 
000.  W.  G.  Malcolmson,  Archt.,  404  Moffat 
Siieet, 

Grand    Rapids,    Mich. — Tentative    plans 
prepared     by    Henry    H.    Turner,    Grand 
Itaplds,  for  three-story  scbool  to  be  erect- 
ed   for    Fountain    District;    approximate 
°  coat,   $90,000. 

Chicago,  III. — See  "Bridges." 

Princeton,  III. — The  Julia  Rackley  Perry 
.MemorUi  Hospital  will  cost  $50,000.  H. 
H.  Priestly  Is  member  of  Board  of  Di- 
rectors. 

Venice,  Ml.— Citizens,  May  20,  voted 
$50,000  bonds  to  erect  high  school.  Ad- 
dress School  Board. 

Berlin,  Wis.— The  high  school  Is  to  be 
2-atory  brick,  150  x  200  ft.,  and  cost  $75,- 
000.  Architect  not  yet  selected.  E.  K. 
Cunningham,    Clerk    Board    Education. 


Green  Bay,  Wis.— Tentative  plans  pre- 
pared by  Focller  &  Schober  of  Green  Bay, 
for  proposed  East  High  School,  of  brick 
and  stone  construction:  probable  cost 
»::a0.000.     Address  School  Board. 

Madison,  Wis.— Sigma  Nu  Fraternity, 
at  the  University  of  Wisconsm,  will  erect 
a  three-story  brick  building  at  621  North 
Henry  Street,  costing  $29,000. 

prairie  du  Chlen,  Wis.— Parkinson  & 
Dockendorff.  La  Crosse,  are  architects 
(or  proposed  $60,000  high  school,  to  be 
erected  here,  of  brick  and  fireproof  con- 
struction. 

Manchester,  Iowa.— Citizens  voted  $35,- 
000  school  bonds.  Address  Clerk  School 
Board. 

Muscatine,  Iowa,— Citizens  voted  $75,000 
bonds  for  constructing  high  school. 

Fairmont,  Minn.— George  Pass  &  Sons, 
Mankato,  engaged  to  prepare  plans  (or 
brick  school;  cost  about  $25,000.  Address 
Scliool  Board. 

Moorhead,  Minn.— Election  will  proba- 
bly be  held  to  vote  $125,000  bonds  for  im- 
provements to  schools.  Address  Secre- 
tary Board  of  Education. 

Omaha,  Neb.— Board  of  Education  ap- 
proved recommendation  of  Buildings  and 
Grounds  Committee  for  purchasing  site 
on  Chicago  and  Twenty-third  Streets  (or 
proposed  High  School  of  Commerce. 

Clear  Lake,  S.  D. — Citizens  voted  $75,- 
000  bonds  to  erect  a  court  house,  to  be  2 
stories,  steel  and  concrete.  J.  M.  Wold, 
County  Auditor. 

Webster,  S.  D.— Contract  will  be  let  in 
.luiy  for  erecting  the  2-story  brick  and 
stone  school  to  cost  $65,000.  Oscar  Grue, 
Clerk  Board  Education.;  Holmes  &  Flinn, 
Archts.,  8  Dearborn  Street,  Chicago,  111. 

Joplln,  Mo.— Plans  being  prepared  by 
Smith,  Rea  &  Lovitt,  Finance  Building, 
Kansas  City,  Mo.,  for  a  high  school,  cost 
$300,000. 

Kansas  City,  Mo,— See  "Bridges." 

Laredo,  Tex. — Attorney  General  has  ap- 
proved the  $80,000  school  bonds.  Address 
Secretary   Board   of   Education. 

Plainvlew,  Tex. — The  Attorney  General 
approved  bond  issue  of  $50,000  for  Plain- 
vlew  independent  School   Dist. 

Port  Arthur,  Tex. — The  Attorney  Gen- 
eral approved  a  $250,000  bond  issue  for 
erection  of  high  school. 

Dewey,  Okla. — Contract  will  soon  be  let 
for  erecting  a  fireproof  higli  sctiooi  cost- 
ing $40,000.  Hawk  &  Parr,  Archts.,  Okla- 
liuma,  Okla. 

Tucumcari,  N.  M, — Citizens  voted  $50,- 
OOO  bonds  to  erect  two  schools. 

Wasco,  Ore. — Citizens  voted  $25,000 
school  bonds.  Address  Clerk  School 
Board. 

Anaheim,  Cal. — Election  will  be  held 
June  13  to  vote  $35,000  bonds  for  erecting 
additions   to   high  school. 

Los  Angeles,  Cal. — Contract  soon  to  be 
let  by  Board  Supervisors  (or  erecting 
Uve-Btory  and  basement  reinforced  con- 
crete service  building  on  grounds  of 
County  Hospital  on  Mission  Road;  cost 
$85,000,  J.  Schulz,  Engineer,  305  Wright 
&  Callender  Building. 

Potrero,  Cal.— Reported  Board  of  Su- 
pervisors at  San  Diego  propose  erecting 
Daniel  Webster  School  in  Potrero  at  a 
cost  of  $145,000. 

VIsalla,  Cal.— Swartz  &  Swartz,  Fresno 
engaged  to  prepare  plans  for  3  school 
buildings.  Bonus  tor  $105,000  have  been 
voted.      Address   Clerk    School    Board. 

Twin  Falls,  Idaho.— Reported  School 
Board  will  soon  let  contract  for  erecting 
$75,000  school  for  which  plans  are  being 
prepared  by  The  Distinctive  Homes  Build- 
ing Company,  Leaiy  Building,  Seattle, 
Wash. 

SImcoe,  Ont. — Cliapman  &  McGlffln, 
Toronto,  engaged  to  prepare  plans  for  2 
brick  schools  to  cost  $5U,0U0.  Guy  Mar- 
ston.  Chairman  Board  Education. 

Calgary,  Alta.— City  Engineer  is  Chair- 
man of  Committee  appointed  to  secure 
plans  for  a  municipal  auditorium  to  cost 
$150,000. 

BIDS    DESIRED, 

Lee,  Mais, — Until  June  15  (readvertise- 
ment)  by  Town  Clerk  (or  erecting  a  high 
school  to  cost  $35,000.  William  T 
Towner,  Archt.,  366  Fifth  Avenue.  New 
York. 

East  Orange,  N.  J,— Until  June  19.  by 
Board  EJucalion  (Warren  A.  Clapp 
Secy.),  (or  furnishing  materuii  and  erect-^ 
Ing  addition  to  Elmwood  School  on  Bur- 
nett Street,  near  Elmwood  Avenue  Sep- 
arate bids  for  heating,  plumbing,  etc. 
Gullbert  &  Betelle,  665  Broad  Street, 
Newark,  Archts. 

Freehold,  N.  J.— Until  June  19,  by 
Charles  H.  Burcher,  Town  Clerk  for 
erecting  a  municipal  building,  includine 
heating,   plumbing,  etc. 

Kearny,  N.  J.— Until  June  9,  by  Citv 
for  improving  School  No.  5.  to  cost  $25  - 
000.     Address  Clerk   School  Board  ' 


Penns  Grove,  N.  J. — Reported  desired 
until  June  15  by  Moffett  &  Stewart, 
Archts.,  30  N.  Third  Street,  Camden,  for 
erecting  two-story,  90  x  60  ft.  school. 
Probable  cost  $40,000.  J.  T.  Layton,  Secy. 
Board  Education. 

Pompton  Lakes,  N.  J. — Until  June  26, 
by  Board  of  Education,  for  general  con- 
struction of  school.  Rasmussen  &  Way- 
land,  Archts.,  1133  Broadway,  New  York, 
N.   Y. 

Trenton,  N.  J. — Until  June  15,  for  erect- 
ing New  Jersey  State  Hospital,  boiler 
house,  one-story  brick,  stone  and  con- 
crete, 43  X  54  ft.,  pump  house,  one  story, 
30  X  70  ft.  Geo.  S.  Drew,  Archt.,  Tren- 
ton. 

Allison  Park,  Pa. — Until  June  15,  by 
School  Dist.,  McCandless  Township 
(Harry  G.  Keil,  Secy.,  Allison  Park,  R. 
F.  D.  No.  1),  for  erecting  a  school.  Sep- 
erate  bids  for  heating,  plumbing,  ventilat- 
ing, etc.  Jones  &  Fisher,  Architects,  1014 
Westinghouse   Bldg.,   Pittsburgh. 

Arden,  Pa.— Until  June  15  (readver- 
tised),  by  County  Commissioners  at 
Wasiiington,  (or  erecting  a  two-story 
brick  hospital  and  ward  building  at  the 
County  Home.  Lowest  bids  opened  May 
20  totaled  about  $50,000. 

Butler,  Pa. — Until  June  14  by  Butler 
Township  School  Board  (or  erecting  a  two- 
story  brick  school.  W.  Kline,  Archt . 
Butler. 

Lilly,  Pa.— Until  June  19  by  School 
Board  (W.  L.  McGough,  Secy.)  for  erect- 
ing high  school.  Separate  bids  June  19 
for  heating,  electrical  work,  etc.  J.  E. 
Adams,  Archt.,  Room  402,  Lincoln  Bldg., 
Johnstown. 

New  Castle,  Pa. — Until  June  13,  by 
School  District  (H.  M.  Marquis,  Secy.), 
lor  re-erecting  the  Highland  Avenue 
School.  Separate  bids  for  heating,  plumb- 
ing, etc.  H.  M.  Wirslng,  New  Castle, 
Archt. 

Wilson,  Pa, — Until  June  12  by  Board 
Education,  School  Dist.,  for  furnishing 
material  and  erecting  school.  Separate 
bids  for  heating,  ventilating,  etc.  A.  G 
Wickersham,  Archt.,  517  McCIure  Street, 
Homestead. 

Newark,  Del.— Reported  desired  until 
June  13,  by  Trustees  Delaware  College, 
for  extensive  alterations  to  college  build- 
ing. Day  &  Klauder,  Archts.,  925  Chestnut 
St.,  Phlla. 

Leesburg,  W.  Va,— Until  June  21,  by  S. 
B.  Paxton,  Clk.  School  Board,  for  erect- 
ing high  school.  John  B.  Crawford, 
Archt..    Hamilton,    Va. 

Romney,  W.  Va.— Until  June  13,  by  J, 
Sloan  KuykendaU,  Pres.  Board  Educa- 
tion, for  addition  and  alterations  to 
school.  Separate  bids  (or  heating,  ven- 
tilating, etc.  Holmbow  &  Latterly, 
Archt.,    Clarksburg. 

Mocksvllle,  N.  C— Until  June  12  (change 
of  date),  for  repairs  and  reconstructing 
the  court  house.  M.  C.  James,  Chmn. 
County  Commissioners. 

Jacksonville,  Fla,— Reported  desired  un- 
til June  17,  by  F.  A.  Hathaway,  County 
Superintendent  Public  Instructions,  416 
iviasonic  Temple,  for  erecting  a  16-room 
school  at  South  Jacksonville.  Marks  & 
Sheftall,  Archts.,  Jacksonville. 

New  Orleans,  La. — Until  June  22,  by 
Lighthouse  Inspector,  for  constructing 
Tiinbaiier  Light  Station  on  the  Gulf  of 
Mexico. 

■  Clarksdale,     Miss.— Until    June     13,     by 
City  Clerk,  for  erecting  a  city  hall. 

Chillicothe,  Ohio. — Reported  desired  un- 
til July  2u,  by  Karl  1.  Best,  Archt.,  215 
Hayden  Bldg.,  Columbus,  tor  erecting  2- 
story,  70  x  200  u.  memorial  hail  and 
armory   for   state.      Probable   cost   $65,000. 

Until  July  6,  by  R.  D.  Alexander,  Sec- 
retary Commission,  North  Paint  Stieel, 
Chillicothe,  for  erecting  the  Sixth  Inter- 
County  District  Tuberculosis  Hospital. 
Estimated  cost  $35,000.  Frank  L.  Pack- 
ard,   Archt.,    Columbus. 

Grand  Rapids,  Ohio. — Until  June  23  by 
Board  Education  (R.  J.  Shull,  Clk.)  for 
lurnishing  material  and  erecting  a  high 
school.  Separate  bids  for  heating,  plumb- 
ing, etc,  Howard  &  Alerriam,  Archts.,  8 
E.  Broad  Street,  Columbus. 

Harpster,  Ohio.— Until  June  26,  by 
Board  Education,  Adda  J.  Benton,  Clk.j, 
lor  erecting  high  school  at  Harpster. 
Separate  bids  lor  heating,  etc.  stribling 
&    Lum,    Arctits.,    Colyrabus. 

Sclotovllle,  Ohio. — Reported  desired  un- 
til June  17  by  W.  B.  Halstead,  Clk.  Board 
Education,  for  erecting  two-story  and 
basement  high  school.  Probable  cost 
$25,000.  Hitter  &  Bates,  45  First  National 
Bank  Buildii^,  Portsmouth,  Ohio,  Archts. 

Seville,  Ohio.— Until  June  21  (readver- 
tisement)  by  E.  K.  Alexander,  Clerk 
Board    Education,    for   erecting   a   school. 

National  Military  Home,  Ind.— Until 
June  13,  by  E.  B.  White,  Superintendent 
of  Post  Founds,  Marion  Branch  N.  H.  D. 
V.  S.,  National  Military  Home,  for  fur- 
nishing material  and  erecting  a  one-story 
and   basement   brick   library. 

New  Albany,  Ind. — Until  June  28,  by 
County  Auditor,  lor  erecting  a  concrete 
asylum  costing  $35,000.  Arthur  R.  Smith 
Hi  W.  Karie  Otis,  Norton  Building,  Louis- 
ville, Ky. 
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South  Bend,  Ind.— Until  June  20.  by  E. 
B.  Rupel,  Secy.  Board  School  Trustees, 
for  erecting  a  brick  and  cement  fireproof 
school  costing  $125,000.  including  equip- 
ment. Freyermuth  &  Maurer,  Archts.. 
South  Bend. 

Ann  Arbor,  Mich. — Until  June  20.  by 
Shirley  W.  Smith.  Secy,  of  Regents  of 
University  of  Mich.,  tor  erecting  library 
on  the  campus  at  Ann  Arbor.  Albert 
Kahn,    Trussed    Concrete    Bldg.,    Detroit. 

Plymouth,  Mich.— Until  June  24,  by  Dr. 
J.  J.  Travis.  Pres.  Board  Education,  for 
erecting  school.  Separate  bids  tor  heat- 
ing, plumbing,  etc.  R.  A.  Le  Roy,  Archt., 
122  Pratt  Bldg.,  Kalamazoo. 

Dunning,  III. — Reported  desired  until 
June  27,  by  Frank  D.  Whipp,  State  Fis- 
cal Supervisor,  Springfield,  111.,  tor  erect- 
ing an  amusement  hall  at  Chicago  State 
Hospital,  Dunning.  James  B.  Dibelka, 
State  Archt.,  130  North  Fifth  Avenue, 
Chicago. 

Macomb,  III. — Until  June  19,  at  office 
of  James  B.  Dibelka,  State  Archt.,  130 
North  Fifth  Avenue,  Chicago,  for  fur- 
nishing material  and  erecting  an  Art 
Building  on  Campus  of  Western  Illinois 
Normal  School.  Separate  bids  for  heat- 
ing,  plumbing  and  electric  wiring. 

Mendota,  111.— Until  June  27,  by  W.  R. 
Foster,  County  Supt.  of  Schools.  Board 
Education,  for  erecting  high  school.  Prob- 
able cost  $75,000.  Grant  C.  Miller,  Fullen- 
wellBer  &  Dowling,  Archts.,  6  North 
Michigan  Boulevard,   Chicago. 

Oes  Moines,  Iowa. — Reported  desired 
until  June  23,  by  A.  I.  Clinte,  Secy.  Inde- 
pendent School  Dist.,  for  erecting  new 
Lucas  School.  Also  separate  bids  until 
June  12.  same  place,  for  erecting  addition 
to  Willard  School  a  new  Urbandale 
school,  and  a  new  prevocational  school. 
Smith  &  Kaffer,  Archts.,  Des  Moines. 

Knoxvllle,  Iowa. — Reported  desired  un- 
til June  22.  by  G.  G.  Gllson.  Secy.  School 
Dlst.  tor  erecting  high  school. 

Merlden,  Iowa. — Reported  desired  until 
June  14,  by  Independent  School  Dist.,  for 
erecting  school.  Wm.  L.  Steele,  Archt.. 
United  Bank  Bldg.,  Sioux  City. 

Detroit,  Minn.— Until  June  12,  by  E.  K. 
Bestick,  City  Clk.,  for  filrnishing  material 
and  erecting  a  city  hall  and  fire  station. 
Separate  bids  for  heating,  plumbing,  etc. 
Bell  &  Bentley,  Archts.,  518  Security 
Bldg.,    Minneapolis. 

Duluth,  Minn.— Until  June  13,  by  State 
Board  Control,  at  office  In  State"  Capitol 
Bldg.,  St.  Paul,  for  erecting  an  Institute 
Hall  at  Northeast  Demonstration  Farm 
and  Station.  Duluth.  C.  H.  Johnson, 
Archt.,   715   Capital  Bank  Bldg..   St.   Paul. 

Hebron,  Minn.— Until  June  22,  by  School 
Board  Consolidated  School  Dist.  No.  75 
(C.  P.  Chapman,  Clk.).  tor  erecting  a 
school.  Separate  bids  for  heating,  plumb- 
ing, etc. 

Stillwater,  Minn. — Until  June  13  liy 
State  Board  Control,  State  Capitol  Bldg.. 
St.  Paul,  tor  erecting  Women's  Building 
State  Prison.  Separate  bids  for  heating, 
ventilating,  etc.  C.  H.  Johnson,  Archt, 
715  Capital  Bank  Bldg.,   St.   Paul. 

St.  Paul,  Minn. — Until  June  15.  by  Board 
of  Control  (Oliver  J.  Tong.  Secy.),  St. 
Paul,  for  erecting  a  building  at  City  and 
County  Hospital.  including  heating, 
plumbing,   etc. 

Osawatomie,  Kan. — Until  June  14.  by 
Clerk  Board  Education,  for  erecting  a 
school  to  cost  $43,000,  citizens.  May  9, 
voted  bonds.  T.  D.  Williamson  &  Com- 
pany, Archts.,  Topeka. 

Kearney,  Neb. — Reported  desired  until 
June  23.  by  A.  L.  Cavlness.  Secy.  State 
Board  Education,  for  erecting  two-story 
gymnasium  on  State  Normal  Grounds. 
Probable  cost  $60,000. 

Wayne,  Neb. — Reported  desired  until 
June  23.  by  A.  L.  Caviness,  Secy.  Board 
Education,  for  erecting  a  two-story.  89  x 
129  ft.  industrial  building.  Probable  cost 
$65,000.  J.  H.  Craddock,  Archt.,  504  Firsl 
National  Bank  Bldg.,  Omaha. 

Edmore.  N.  D. — Until  June  30,  by  .Tas. 
A.  Connolly.  Clk.  School  Board,  for  erect- 
ing a  school.  J.  A.  Shannon,  Archt., 
Devils  Lake. 

Edmund,  N.  D. — Until  June  23.  by  E. 
S.  Dodge.  Clk.  Arrowwood  School  Dist., 
No.  9,  for  erecting  a  two-story  and  base- 
ment school,  together  with  mechanical 
equipment,  etc.  Gilbert  R.  Horton, 
Archt.  Citizens  Natl.  Bank  Bldg.,  James- 
town. 

Fessenden,  N.  D. — ^Untll  June  19.  by  C. 
M.  Brinton,  Secy.  Fessenden  Auditorium. 
for  furnishing  material  and  erecting  busi- 
ness lilock  and  auditorium.  A.  H.  Fast. 
Archt.,   Elbow  Lake. 

Hlllsboro,  N.  D. — Reported  desired  un- 
til June  12,  for  <recting  court  house.  Sep- 
arate bids  for  ho.iting,  plumbing,  etc.  N. 
G.  Nyhus,  City  Aud. 

Joplin,  Mo.— Intil  July  1.  by  A.  H. 
Walte,  Chmn.  Commission.  First  Natl. 
Bank,  for  erecting  a  tuberculosis  hos- 
pital. 

Vancouver,  Wash.— Until  July  14,  by 
Jas.  A.  Wetmore.  Acting  Supervising 
Archt.,  Treas.  Dept.,  Washington.  D,  C. 
for  erecting  U.  S.  post  office  at  Van- 
couver. 


Portland,  Ore. — Until  Aug.  7,  by  James 
A.  Wetmore.  Acting  .Supervising  Archi- 
tect, Washington,  D.  C,  for  constructing 
(except  mechanical  equipment)  of  the  U. 
S.  Post  Office,  advertised  in  Engineering 
Record. 

Culver  City,  Cal.— Until  June  15,  by 
Trustees  I'aims  School  Districts  (J.  A. 
Hathaway,  Clk.),  tor  erecting  a  school. 
Separate  bids  for  heating,  plumbing,  elec- 
tric wiring,  etc.  Oliver  P.  Dennis,  Archt., 
618-19  Fay  Bldg.,  Los  Angeles. 

London,  Ont. — Until  June  12  (extension 
of  date),  by  R.  M.  McElheran,  City  Hall, 
for  erecting  a  technical  school  to  cost 
$200,000. 

Parry  Sound,  Ont. — Until  June  12.  by 
J.  D.  Broughton,  Secy.  Treas.  Public 
School  Board,  for  erecting  a  6-room 
school.  Angus  &  Angus,  Archts.,  Angus 
Blk.,  North  Bay. 

PRICES    AND    LETTINGS. 
iflndicates  award  of  contract. 

Augusta,  Me. — Following  are  four  low- 
est bids  opened  May  31  for  renovating 
second  male  wing  at  Augusta  State  Hos- 
pital: E.  C.  Hodgins,  Bangor,  $83,722; 
.Noyes  &  Campbell,  Augusta,  $98,859;  F. 
A.  Rumerv.  Portland.  $105,000;  Otto  Nel- 
son,  Bangor,   $105,066. 

^Bennington,  Vt. — Contract  tor  erect- 
ing Putnam  Memorial  Hospital  awarded 
.MtDermott  &  Hanigan,  103  Park  Ave- 
nue, New  York,   N.    Y..  at  $80,500. 

■^Feeding  Hills,  Mass.— John  J.  O'Neill 
Company,  of  Holyoke,  secured  contract  to 
erect  three-story  brick  training  school  on 
Brown  Farm  site,  at  $91,500. 

■^Springfield,  Mass. — Contracts  for 
erecting  Howard  Street  School  awarded 
as  follows:  General  contract,  W.  A.  New- 
ton Company,  $62,980;  heating  and  ven- 
tilating, George  H.  McClean  Company, 
$16,000;  plumbing,  Donahue  Brothers, 
$5,385;  electrical  work,  Collins  Electric 
Company,  $3,752  (bidders  all  of  Spring- 
field). 

♦  Newport,  R.  I. — Contract  for  erecting 
U.  S.  Post  Oflice  awarded  M.  Teager  & 
Son,  Danville,  111.,  at  $244,996. 

*Kenmore,  N.  Y. — Contract  for  erect- 
ing addition  to  High  School  awarded 
Morris  &  Allen,  Builders'  Exchange 
Building.  Buffalo,  at  $35,222,  and  plumb- 
ing to  Ebling-Heiss  Company  of  Ken- 
more. 

♦Freehold,  N.  J. — Contract  awarded  G. 
W.  Henderson,  Avon,  for  erecting  addi- 
tion to  court  house,  at  $39,500.  Other  bid- 
ders: W.  H.  Fissell,  1328  Broadway,  New 
York,  $46,700;  and  I.  D.  Emery,  Oceanic. 
$48,900. 

♦Arnold,  Pa. — Contract  awarded  Work 
Brothers.  New  Kensington,  for  erecting 
two-story  brick  addition  to  high  school 
on  Victoria  Avenue,  at  $32,823. 

♦Carnegie,  Pa.  —  Contract  awarded 
Harry  Lewis  of  Carnegie  for  erecting  one- 
story  and  basement  fireproof  school  for 
Green  Tree  Borough:  cost  $26,000. 

♦  Forty  Fort  (P.  O.  KInaston).  Pa.— 
Contract  tor  erecting  grammar  school  on 
Fort  Street  awarded  as  follows:  Gen- 
eral contract,  Herman  J,  Mailander, 
Wilkes-Barre.  $32,160:  heating  and  ven- 
tilating, B.  G.  Carpenter,  Wilkes-Barre, 
$3,995;  plumbing.  James  H.  Campbell. 
South  Washington  Street.  Wilkes-Barre. 
$3,350.  Newberry  &  Foster.  Archts.,  Min- 
ers Bank  Building.  Wilkes-Barre. 

♦Philadelphia.  Pa. — Contract  awarded 
Melody  &  Keating.  1322  Race  Street,  for 
erecting  three-story.  63  x  74'  ft.,  stone  and 
concrete  school  at  Twenty-third  and 
Cambria  Streets;  cost  $59,000. 

♦  McComb,  Miss. — Contract  for  erecting 
brick  high  .school  (bids  opened  May  10) 
awarded  H.  H.  Houis  &  Son.  Vicksburg, 
Miss.,  at  $25,620.  ♦.  A.  Kramer,  Archt., 
Magnolia. 

♦Canton,  Ohio. — Contract  for  construct- 
ing remaining  units  of  Daniel  Worley 
Grade  School,  being  erected  on  Twenty- 
third  Street.  N.  W.,  awarded  Indiana  En- 
gineering &  Construction  Company  of 
Ft.  Wayne.  Ind..  at  $76,275.  Total  cost 
of  building  $124,000. 

♦Cleveland,  Ohio. — Contract  awarded 
C.  E.  Crump.  Wade  Building,  tor  a  hos- 
pital to  be  erected  on  Prospect  Avenue 
and  East  Thirtieth  Street  for  Co-operate 
Hospital  Assoc.;  cost  $435,000.  A.  C.  Ed- 
wards.  615   T^nion   Bldg..    Archt. 

♦Crowell  Lundoff  Little  Company,  1951 
East  Fifty-seventh  Street,  awarded  con- 
tract to  erect  a  3-story  addition  to  Laurel 
School,  at  10.001  Euclid  Avenue;  cost 
$40,000. 

♦  Kent,  Ohio  — Contract  for  erecting 
women's  dormitory  at  State  Normal 
School  awarded  Robert  H.  Evans  Com- 
pany, Columbus  Savings  &  Trust  Build- 
ing. Columbus,  at  $113,264.  Wilbur  T. 
Mills  Company,  Archts.,  49  North  High 
Street,  Columbus. 

♦Lordstown,  Ohio  (P.  O.  Warren).— 
Contract  for  erecting  centralized  school 
here  awarded  Kratt  &  Agnew  of  Lorain, 
Ohio,  at  $27,000.  Robert  J.  Kelch.  Archt., 
Room  409  Western  Reserve  Bank  Efdg., 
Warren. 

♦  Evansvllle,  Ind. — Contract  for  altera- 
tions, etc..  to  U.  S.  Post  Office  awarded 
r'hrlst  Kanzler  &  Sons,  Evansvllle,  at 
$134,000. 


♦Kokomo,  Ind. — Contract  for  erecting 
Howard  Township  consolidated  school 
awarded  W.  Z.  Morgan  Company  of  Ko- 
komo, at  $30,694',  and  heating  and  plumb- 
ing to  Liege  Heating  &  Ventilating  Com- 
pany of  Auburn,  at  $8,899. 

Chicago,  III. — Lowest  bids  opened  May 
23  by  City  tor  erecting  a  fire  house  at  430 
West  104th  Street  submitted  as  follows: 
General  construction.  Butler  &  Company, 
Stock  Exchange  Building,  $26,693;  plumb- 
ing, Barrett  &  McCall,  158  West  Randolph 
Street,  $1,693;  heating,  A.  F.  Walsh,  7536 
Bond  Avenue,  $1,350.  Charles  W.  Kaljal, 
City  Architect. 

♦Quincy,  III. — Contracts  for  erecting 
two  16-room  schools,  one  in  Ward  2  and 
one  In  Ward  6,  awarded  as  follows:  Gen- 
eral construction,  Kennedy  &  Peterson, 
Boston,  Mass.,  $173,000;  heating  and  ven- 
tilating, Stone,  Underbill  &  Company, 
Boston,  Mass.,  $25,598;  plumbing,  M.  A. 
Dame  &  Company,  Lynn,  Mass.,  $15,167; 
electrical  work,  Puritan  Electric  Com- 
pany,  Quincy,  $12,482. 

Antlgo,  Wis. — Weinberg  Construction 
Company  of  Grand  Rapids,  Wis.,  sub- 
hiitted  lowest  bid  for  erecting  high  school, 
at  $93,224. 

♦Williams  Bay,  Wis. — Contract  for 
erecting  one-story  and  basement,  90  x  144 
ft.  school  awarded  M.  Rewald  of  Burling- 
ton; cost  about  $35,000.  Chandler  &  Park, 
Archts.,  Racine. 

♦Sioux  City,  Iowa. — Contract  for  erect- 
ing St.  Vincent  Hospital  on  Seventh  and 
James  Streets  awarded  Ingeman  Company, 
St.  Paul,  at  $102,000. 

♦  Little  Falls,  Minn. — Contract  tor  erect- 
ing U.  S.  Post  Office  awarded  A.  W.  Lane. 
19  South  La  Salle  Street,  Chicago,  ni.,  at 
$53,375,    using   limestone. 

♦  Minneapolis,  Minn. — General  contract 
for  erecting  one-story  Hiawatha  School 
on  Minnehaha  Avenue  and  Forty-fifth 
Street  awarded  Rose  &  Marshall,  Minne- 
apolis, at  $54,135. 

♦  Hazen,  N.  D.— Chase  &  WestUn  of 
Hazen  secured  contract  to  erect  high 
school  at  about  $30,690. 

♦  Bowman,  S.  D. — Contracts  for  erect- 
ing school  (bids  opened  May  27),  award- 
ed by  Board  of  Education  (J.  M.  Folsom, 
Clerk)  as  follows:  General  contract,  to 
Reed  McDonald  Brewster,  Minneapolis, 
Minn.,  $38,592;  heating  and  ventilating, 
F.  S.  Spencer,  Minneapolis,  Minn.,  $6,889. 

♦Great  Falls,  Mont. — Contract  awarded 
Olson  &  Johnson,  Inc.,  Missoula,  for 
erecting  tour-story  stone  and  brick  ad- 
dition to  Montana  Deaconness  Hospital; 
cost   $69,000. 

♦Austin,  Tex. — Contracts  in  connection 
with  erection  of  the  State  Blind  Institute 
awarded  as  follows:  Walsh  &  Burney,  San 
Antonio,  general  contract,  at  $219,414; 
plumbing,  Donnelly  &  White,  Austin,  $21,- 
096:  heating,  Kinnison  Brothers,  Dallas, 
$32,790:  electrical  work,  Wright  Brothers, 
San  Antonio,  $19,443. 

♦Tahoka,  Tex. — Contract  for  erecting 
4-story  fireproof  court  house  (bids  opened 
May  22)  awarded  Charles  Z.  Rlgens,  Ta- 
hoka. P.  H.  Northcross,  Clerk  County 
and  District  Courts. 

Seattle,  Wash.— W.  T.  Butler  Contract- 
ing Company,  Central  Building,  submitted 
lowest  total  bid  for  erecting  Political 
Science  and  Commerce  Building,  on 
Campus  of  University  of  Washington  at 
$97,900.  Lowest  bids  submitted  on  sec- 
tions of  the  work,  including  the  follow- 
ing: Carpentry,  A.  Levergreen,  3826 
Eastern  Avenue,  $18,470;  terra  cotta, 
Denny  Renton  Clay  &  Coal  Company, 
Hoge  Building,  $21,250;  sheet  metal  and 
roofing,  A,  Gerhi.  Seattle,  $7,995;  ma- 
sonry. Snider  &  Holstrom,  Seattle,  $20,- 
4H9;  marble,  tile  and  terrazzo.  Art  Mar- 
ble Company,   Seattle,   $6,172. 

Wenatchee,  Wash. — Lowest  bid  opened 
May  19  by  James  A.  Wetmore,  Acting 
Supervising  Architect,  Washington,  D.  C. 
for  erecting  U.  S.  Post  Office  was  from 
Bird  &  Hobson.  Wenatchee,  at  $79,000  for 
limestone  and  $78,618  tor  sandstone. 

Los  Angeles,  Cal. — Lowest  bid  opened 
May  25  by  Board  of  Education  for  erect- 
ing 6-room  one-story  and  basement  brick 
and  reinforced  concrete  school  on  Ma- 
rengo Heights  submitted  by  Willard  Brent 
Company,  Baker  DetwUer  Building,  at 
$25,705.  Richard  C.  Farrell,  Architect, 
1437   San   Pedro   Street. 

Riverside,  Cal. — Following  are  four  low- 
est bids,  opened  May  24  by  Board  Re- 
gents, University  of  California,  Union 
Lea:gue  Building,  Los  Angeles,  for  erect- 
ing a  2-story  and  basement  brick  and 
hollow-tile  office  laboratory  auditorium 
and  library  building,  a  residence,  barns 
and  garage,  at  State  Citrus  Experiment 
Station:  Cresmer  Mfg.  Company,  River- 
side, $119,500;  Hancock  Sc  Waldnian,  Riv- 
erside, $123,000;  Merchants  Realty  &  In- 
vestment Company,  80S  Van  Nuys  Build- 
ing, Los  Angeles,  $136,145,  and  W.  C. 
Crowell.  Chamber  of  Commerce  Building. 
Pasadena,  $139,132.  Lester  H.  Hibbard 
&  H.  B.  Cody.  Archts.,  1200  Marsh  Strong 
Building,  Los  Angeles. 

♦Salt  Lake  City,  Utah.— Following  are 
four  lowest  bids  opened  May  29.  by  L.  P. 
Judd,  Clerk  Board  Education,  for  erecting 
Liberty  School:  Burg  &  Lnndouist.  $40,- 
580  (awarded  contract);  J.  H.  Angell,  $45,- 
387;  Alston  &  Hoggan,  $46,000,  and  Rudine 
&  Chytraus,  $46,776.  L.  P.  Judd,  Clerk 
Board  Education. 


♦Windsor,  Ont..— Eells  &  Gray  of  Wind- 
sor, it  is  reported,  will  erect  a  collegiate 
institute  costing  $175,000,  including  equip- 
ment. 


PRIVATE  BUILDINGS 


PROPOSED  WORK. 

Boston,  Mass. — Plans  being  prepared 
by  A.  H.  Bowditch,  44'  Bromfield  Street, 
tor  a  fireproof  building  tor  the  automo- 
bile trade  which  Albert  Geiger,  Jr.,  In- 
tends erecting. 

Boston  University  Law  School,  Ash- 
burton  Street,  intends  erecting  a  brick 
law  school  building  costing  $50,000.     Kil- 

Oliver  Dltson  Co.,  150  Tremont  Street, 
will  erect  a  lO-story  marble  business 
block  to  cost  $300,000.  Townsend,  Stelnle 
&  Haskell,  Archts.,  1328  Broadway,  New 
York,  N.  Y. 

Springfield,  Mass. — Plans  being  pre- 
pared for  6-story  fireproof  office  building 
to  be  erected  on  Vernon  Street,  by  Ly- 
man Besse.  Besse  Place. 

Springfield,  Mass. — Albert  Corporation, 
Springfield,  intends  erecting  a  brick 
apartment  house  on  Pearl  Street  to  cost 

$85,000. 

Afton,  N.  Y.— See  '"Railroads." 

Alexandria  Bay,  N.  Y. — St.  Cecelia's 
Roman  Catholic  Church  contemplates 
erecting  new  edifice  on  Walton  Street; 
probable  cost  $100,000.  Rev.  M.  E.  Fo- 
garty.   Pastor. 

Binghamton,  N.  Y. — Contract  for  erect- 
ing Kalurah  Temple  for  Shrlners  awarded 
to  Jones,  Beers  Co.,  Binghamton.  Cost, 
about  $100,000. 

Brooklyn,  N.  Y. — Plans  completed  by  F. 
J.  Dassau.  1373  Broadway  tor  tour-story 
brick  and  limestone  apartment  building  to 
be  erected  on  Washington  and  WlUoughby 
Avenues  for  Mona  Realty  Company;  cost 
$75,000. 

New  York,  N.  Y. — Henry  Ford,  Detroit, 
Mich.,  is  reported  to  have  secured  a  site 
at  Broadway  and  Fifty-fourth  Street  on 
which  to  erect  a  building  12  to  16  stories 
high. 

New  York,  N.  Y. — Plans  filed  for  erect- 
ing following  buildings;  13-story  fire- 
proof apartment  building  at  75  East 
Eighty-first  Street  for  Alice  Miller,  coat 
$300,000,  George  and  Edward  Blum, 
Archts.,  505  Fifth  Avenue;  6-story  brick 
tenement  house  at  315  West  Twenty- 
fourth  Street  for  Superior  Contracting 
Company,  Inc.,  cost  $55,000,  Goldner  & 
Goldberg,  Archts.,  391  East  149th  Street; 
two  6-story  apartment  buildings  at  654- 
660  West  160th  Street,  for  Natwil  Holding 
Company,  total  cost  $80,000,  Samuel  Katz, 
Archt.,  405  Lexington  Avenue;  6-story 
brick  store  and  apartment  building  at  120 
Sullivan  Street,  for  Victor  &  Louis  Ca- 
sazza,  cost  $50,000,  George  J.  Casazza, 
Archt.,  1133  Broadway;  three  5-story 
brick  tenements  on  Grand  Concourse  and 
183d  Street  for  183d  Street  &  Concourse 
Corporation,  total  cost  $205,000,  George  P. 
Peiham,  Inc.,  Archt.,  30  East  Forty-sec- 
ond Street;  5-story  brick  tenement  at 
Washington  Avenue  and  17l3t  Street  for 
Avenue  St.  John  and  Fox  Street  Cor- 
poration, cost  $65,000,  Charles  B.  Meyers, 
Archt.,  1  Union  Square;  three  5-story 
brick  tenements  at  Creston  Avenue  and 
192d  Street  for  173d  Street  Realty  Com- 
pany, total  cost  $195,000,  Kreymborg  Ar- 
chitectural Company,  Archts.,  1029  East 
163d  Street;  two  5-story  brick  tenements 
at  188th  Street  and  Marion  Avenue  tor  L. 
M.  C.  Realty  Company,  Inc.,  total  cost 
$100,000,  Kreymborg  Architectural  Com- 
pany,  Archts.,   1029  East  163d  Street. 

Bayonne,  N.  J. — Celia  Napelbaum,  Bay- 
onne,  plans  erecting  a  3-story  brick  apart- 
ment house  at  Sixteenth  Street  and  Hud- 
son Boulevard,  to  cost  $65,000. 

Bayonne,  N.  J. — H.  H.  Frleder,  Bay- 
onne, plans  erecting  a  moving  picture 
theater  on  Broadway  to  cost  $31,400. 

Elizabeth,  N.  J.— Julius  Schraitt,  114-0 
ICast  Jersey  Street,  will  erect  a  theater  in 
ICast  Jersey  Street;   cost  $30,000.  • 

The  Polish  Falcons  will  erect  a  club 
liouse  at  Third  and  South  Park  Streets; 
cost  $50,000.  J.  Ben  Beatty,  Archt.,  57 
Uroad  Street. 

Perth    Amboy,  N.    J. — Charles    Sontag, 

Hoffman   House.  South   River,   will   erect 

a  $35,000  hotel  on  Main  and  Ferry 
Streets. 

Smith  Street  Realty  Company  will 
erect  a  theater  on  Smith  Street  to  cost 
$100,000. 

New  Brunswick,  N.  J. — Erection  of  T. 
M.  C.  A.  building,  costing  $100,000,  is 
contemplated.  Address  Secretary  Y.  M. 
C.   Assoc. 

Philadelphia,  Pa. — Plans  being  pre- 
pared by  Simon  &  Bassett.  1112  Chest- 
nut Street,  for  alterations  And  additions 
to  West  Side  Presbyterian  Church;  cost 
?r40,000. 

Sharon,  Pa. — First  Presbyterian  Church 
intends,  erecting  $80,000  edifice. 

Lewlstown,  Pa. — Erection  of  a  Y.  M. 
C.  A.  building  contemplated  here;  prob- 
able   cost   $75,000. 
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Guilford.  Md.  —  St.  Igiuitlas'  CathoUc 
Oiurcb  oontemplates  erecUnc  new  edifice 
We  to  cost  HM.00O.  Rev.  WilliMn  J. 
Banis,  Pastor. 

McDoaesb.  Md.— E.  Stanley  Gary.  PrB»- 
Ment  Board  Trustees  HcDonosh  School. 
IS.^f'^S:  S!'**.'^-  Baltimore.  i«ports 
ttat  a  SM.«M  adiooi  is  to  be  erected  here. 

Wilmington,  Del.— <;ontract  soon  to  be 
f  'Of  erecting  eisht-story.  SO  x  ISO  ft. 
T.  w.  C.  A.  bulldins  here.  Bdward  C 
May.   Archt..    Wilmington. 

Port»  Union,  Vs.— M^IjiuKhUn  ft  John- 


Portsmouth,  Ohio. — Plans  prepartd  by 
-Norfolk  &  Western  R,  R  Co.  (J.  E.  Craw- 
ford. Ch.  Ener.,  Roanoke,  Va.),  for  depot 
to  be  erected  on  Chilltcothe  Street,  before 
spring  of  1»1T;  cost  {450.000. 

Van  Wert,  Ohio.— Erection  of  a  T.  M.  C. 
A.  buiWinjt  costing  $100,000  contemplated. 
Address  Ch.iirman  Building  Committee. 

South  Bend,  Ind. — Plans  being  pre- 
pared by  Sidney  R.  Badgley.  640S  E^iclid 
Avenue,  Cleveland,  Ohio,  for  an  edifice 
and  manse  to  be  erected  in  South  Bend 
for  Congregation  of  Trinity  Presbyterian 


Dallas,  Tex.— Plans  filed  by  George  A. 
Sprague,  President  Dallas  Storage  & 
Warehouse  Company,  for  a  reinforced 
concrete  3-story  warehouse  to  cost  $30,- 
000. 

Fort  Worth,  Tex. — Plans  prepared  by 
W.  F.  Schulz.  Chief  Engineer  of  the  Texas 
&  Pacific  R.  R.,  for  the  remodeling  of 
the  passenger  station  and  the  construc- 
tion of  a  subway  under  the  tracks  of  the 
company  at  Main  Street  have  been  ap- 
proved  by   the   Company. 

Houston,    Tex.— Sisters    of    St.    Joseph 


?^.te'''S^ih^54^^""-"5,'^'  fl^oTTIf^raih^o^-renu^:  ?ha^^^n     '^"™^^''  '"''"'  "'"''"'  "  ""'"'^  "'"■ 

f  JffTit,irSSter|"lJ^I?h"is'To'5l  committee  m  Charge. 

••*<:*»«  M  Fork  Union  MUItary  Academy  Adrian,  Mich.— Plans  approved  for  Ma- 
tt E.  Croeland.  Pres.)  at  a  cost  of  $40,-  sonic  Temple  to  be  erected  at  Maumee 
••••  and  Broad  Streets;  estimated  cost  $60,000. 

Huntington,  W.  Va.— Trinity  Episcopal  Chicago.    III.— Sum   of  $70,000  has   been 

Church    will    erect    parish    house,    church  bequeathed   to   Chicago   Orchestral   Asso- 

•Bd  rectory;  total  coat  $100,000.     The  par-  elation.    216    South    Michigan    Street,    for 

25  is*"*  Is  to  be  erected  first  at  coat  of  osUbUshlng   a   School   of   Music   in   Chl- 

VK,MO.  

Salisbury,  N.  C  — First  Methodist 
Oiarch  planning  to  erect  new  edifice  on 
present  aite.  to  coat  $&0,000. 

Atlanta,  Ga. — Plans  and  specifications 
belnc  prepared   for  new   Brookwood  Sta- 


cago. 

Tentative  plans  prepared  by  Pond  & 
Pond.  64  East  Van  Buren  Street,  for 
eight-story  club  building  which  the  Chi- 
cago Woman's  Club  intends  erecting  on 
Eleventh    Street    and    Michigan    Avenue; 

,... .„_    „..^.^„»„^  „i_       cost     $500,000.     Miss     Grace     E.     Temple, 

tlOB.  to  be  erected  by  Southern  Railway  Chairman  Building  Committee. 
Company  (W.  H.  Wella,  Ch.  Engr  Wash-  -^  "*^  building  for  Harvard  School, 
i^non.  D.  C);  cost  about  t7S  MO  ^^^  ^*5l  Drexel  Buildfng,  is  to  be  erected  at 
^•wu.  i,.  v„,.  coat  aoout  »/4,uuo.  ^.jj  j.„jg  Avenue;  cost  about  $80,000. 

Plans  prepared  by  S.  N.  Crowen,  30 
North  Ija  Salle  Street,  for  seven-story 
and  basement  building  which  Jacob  Birk 

Ainaiwiria     I  .      ai- .i  i      ><      <  ,      .     '''^  erect  at  Lake  and  Jefferson   Streets 

^f!J2^^r!!l:__~~;^i?^aP^^.    *•."»>'<='£»'     for  W.  D.  Allen  Manufacturing  Company; 


Mma.  Ala. — Southern  Bell  Telephone  & 
Tdaciaph  Co.  wlU  erect  an  exchange 
boIkBnc  at  Selma;   cost   $90,000. 


RaUwajr  Company  (Ira  W.  Sylvester.  Ch. 
Em^..  Aknandrla)  Intends  erecUng  a  53 
X  l«S  n.  brick  carhouse  at  Tenth  and  Lee 
Street*. 

New  Orleans,  La.— Plans  being  pre- 
pared by  F^vrot  &  Livaudals,  Perrln 
BoUdlDC.  for  two-story,  tena  cotta,  con- 
V'***  •"*  steel  moving  picture  theater,  to 
oe  arected  at  Baronne  and  Gravier 
Stnt^Lby  De  Soto  BuUdlng  Company; 
eoM  flN,OO0. 

Corinth.  Miss.— SUps  being  taken  by 
Southern  Railway  Company  (W.  it 
WeUs,  Ch.  Engr.,  Washington,  D.  C.)  to 
a»««  proposed  freight  station;  coat  ap- 
prosimatelr  $40,000. 

Tupelo.  Miss.— D.  A.  Hankey,  Tupelo, 
win  erect  a  $30,000  garage. 

••••"Phla,  Tenn.  —  Plans  for  7-story 
ooOdlng,  to  be  erected  at  Second  Street 
and  Gayoao  Avenue,  are  to  be  prepared 
by  C   O.   Pfeil.   Tennessee   Trust   Build- 


•^a 


(empbla  Motor  Car  Company  (F.  N. 
Fisher,  Prealdent),  157  Monroe  Street, 
contemplates  erecUng  $35,000  building  at 
union  Avenue  and   Dudley  Street. 


cost  approximately   $110,000. 

Harder's  Fireproof  Storage  &  Van  Com- 
pany, 3958  Calumet  Avenue,  has  purchased 
site  on  Stony  Island  Avenue  and  Sixty- 
eighth  Street  and  intends  erecting  a  fire- 
proof bank  and  warehouse  building  to  cost 
about  $80,000. 

Peoria.  Ill,— Farrell  Estate  (F.  O.  Wil- 
son, Manager)  will  erect  a  14-8tory  build- 
ing costing  about  $100,000. 

Fennlmore.  Wli. — Plans  beln^  prepared 
by  Parkinson  &  Dockendorff,  La  Crosse, 
for  parochial  school  to  be  erected  for  St. 
Mary's   Parish;    cost  $25,000. 

Albert  Lea,  Minn.- Plans  about  com- 
pleted for  the  Methodist  Episcopal 
Church,  to  cost  $35,000.  Address  Board 
Trustees. 

Ouluth,  Minn.— Contract  soon  to  be  let 
for  erecting  three  or  four-story,  terra 
cotta.  brick,  concrete  and  steel,  fireproof 
addition  to  Elks  Lodge  building;  cost 
about  $70,000.  Kelly  &  Williams,  Archts., 
First  National  Bank  Building. 


tion. 

Seattle,  Wash. — Reported  contract  will 
be  let  about  June  10  for  erecting  5-story 
55  X  120  ft.  brick  and  concrete  addition  to 
Summit  Avenue  and  Columbia  Street  for 
Swedish  Hospital  Association  (J.  A.  Sod- 
erberg  of  the  Index  Granite  Company, 
Alaska  Building,  President);   cost  $65,000. 

Portland,  Ore. — Reported  plans  being 
prepared  by  Emil  Schacht  &  Son,  Com- 
monwealth Building,  for  four-story  apart- 
ment building  to  be  erected  on  Glisan 
and  Twenty-fourth  Streets  for  A.  A. 
Ausplund  and  H.  O.  Triplett;  cost,  $60,000. 

Reported  Loyal  Order  of  Moose.  Local 
Lodge  No.  291,  plans  erecting  $100,000 
temnle  at  Fourth  and  Taylor  Streets.  P. 
L.  Proctor,  Secretary  Building  Committee. 

Coronado  Beach,  Cal. — Harrison  Al- 
bright, 532  Laughlin  BIdg.,  Los  Angeles, 
engaged  to  prepare  plans  for  2 -story  con- 
crete, 372  X  211  ft.,  bank,  theater,  garage, 
stores  and  apartment  building,  to  be 
erected  at  Loma  and  Orange  Avenues,  for 
J.  B.  and  A.   B.   Spreckles  Securities  Co. 

Long  Beach,  Cal. — Preliminary  plans 
being  prepared  by  L.  F.  S.  Syndicate,  Los 
Angeles  Investment  Co.  Bldg..  Los  Ange- 
les, for  a  4-story.  100  k  100  ft.  brick 
apartment  and  store  building,  to  be 
erected  at  Ocean  Front  and  Collins  Way, 
for  C.  E.  Newberry  and  Albert  Mercer. 
415  Black  BIdg.,  Los  Angeles;  cost  about 
$80,000. 

Monrovia,  Cal. — Preliminary  plans  pre- 
pared for  a  tourist  hotel  to  be  erected  on 
site  of  old  La  Vista  Hotel,  for  Fred  M. 
Smith  of  Los  Angeles.  Probable  cost 
$100,000. 

Pomona,  Cal. — Pomona  Valley  Tele- 
phone Company,  contemplates  erecting  a 
fireproof  building  costing  $25,000. 

VIsalla.  Cal. — Plans  completed  by 
Ernest  J.  Kump,  226  Rowell  Building, 
Fresno,  for  a  five-story  and  basement. 
Iirick  and  steel  hotel  to  be  erected  at 
Main  and  Church  Sts.,  by  J.  Sub  John- 
son, Visalla.     Cost,  pl35,000. 

Whittler,  Cal.— H.  M,  Patterson.  324  O. 
T.  Johnson  Building,  Los  Angeles,  en- 
gaged  to   prepare   plans  for  a  brick   and 


Minneapolis,    Minn. — Northrop,    King   & 

Co.,  26  Hennepin  Avenue,  will  erect  ware-     „..„ „   ^.^^^„   h.»..=  ^v..    <v    u.,u.v   o,.,u 

Nashville,    Tenn.— Plans    completed    by     house  at  Irving  Street  and  Sixteenth  Ave-  artificial    stone   church   to   be    erected    on 

Marr  *  Hobnan,   Stahlman   Building,   for     ""f'v"'  ,®L  ^,?S^  **^-?,^^  Philadelphia  Street  and  Washington  Ave- 

B»e-«tory    reinforced    concrete    store    and        4  bank  building  will  be  erected  at  Sec-  nue.  for  the  Friends  Congregation;  prob- 

doetora*  offlco  bnilding,  with  floors  of  Ule     ??il  ;*^*""«  »°"t"  «"<'  Sixth  Street;  cost  able  cost  $55,000. 

and  wainaooUns  white   marble,    which   J      '<50.000.       Address    Cashier    Metropolitan  „   ,^    .     , 

O.   Leake  and  associates   Intend   erSitiii     ^^"^  S^'*    "-^ke    City.    Utah.— Eber   W.   Hall, 

o.«w    . .?f??.='S»_'.9«''a   erecting        j    (,    Murphy,  525  Eleventh  Avenue,  S.  1"''  S.  W.  T.  Street,  plans  erecting  a  $30.- 

E.,    will    erect   a    3-story    brick   and    fire-  f""   mortuary  chapel  at  243  East   Second 

proof  apartment  house  at  1500  Park  Ave-  South  Street, 
nue;    cost   1 40. 000. 
The  Institute  of  the  Incarnation  Intends 


OB  Sixth  Avenue  and  Capitol  Boulevard; 
caat  complete  about  $85,000.  Contract  for 
foundation  and  excavation  has  been  let. 

.Crab  Orchard,  Ky. — Reported  L«uisville 


-.       -,  -  . -^       ri     li    'V.      V;*^  *-vfc.*o»»M^,  .  ...,    xiiaminT^    yji     I.IH;     infill  ||il  null    IHienUS 

*vJ2^         A?*"^*"''    Company    (W.    H.     erecting  an  edifice  at  Thirty-eighth  Street 


Courtenay.     Ch.     Engr.. 
aract  a  new  depot  hercL 


Montreal,  Que.— J.  C.  Duffleld.  Pres. 
City  Gas  Company,  London.  Ont.,  re- 
ported Interested  In  Canadian  Theater 
Company  which  contemplates  erecting  a 
theater  to  cost  $250,000. 

Winnipeg,   Man. — Over  &  .Tordan,  Wln- 


Louisvllle)     will     and   Pleasant   Avenue:   cost  $25,6o6.     Ad- 
dress Secretary  Bd.  of  Trustees. 
B.  Llfchltz.  619  Tremont  Avenue  North. 

Samuel     Fleischer,     1234     Knox     Avenue         ,..„,   ^.^,    ,«,.,„,„„,,     „,„. 

North,  and  Jerome  Dworaky,  614  Seventh  nipeg,  preparing  plans  for  a  3-sto'rv  ad- 
Avenue  North,  will  erect  3  fireproof  dltion  to  grain  exchange  to  cost  $150  000 
apartment  buildings  at  Nineteenth  Street  ."".wu. 

and  Park  Avenue;  cost  $50,000.  BIDS    DESIRED. 

Ortonvllle,  Minn. — C.  J.  Brown.  Secur-  ,  Canton,  Ohio.— Reported  desired  until 
Ity  Building.  Minneapolis.  Is  reported  -l""^  ^^/^^^  „Starke  County  Agricultural 
architect  for  the  hotel  which  the  Bonanza     Assoc    <_Ed.   S.  Wilson,   Secy.),   for  erect- 


.  l-y'nBton,  Ky. — ^Van  Deren  Company, 
Lexlnston,  has  purchased  a  site  110  z  96 
ft.  on  Merino  and  Water  Streets,  and  con- 
templatea  erecting  a  warehouse. 

Louisville.  Ky.— PUns  prepared  by 
Brlnton  B.  Davis.  Inter-Southern  Bulld- 
IDK  for  proposed  tUO.eoO  training  school 
HI  bo  araetad  on  present  site  of  Baptist 
Women's     Mlasionarr      Union      Training 

S^**  ^tJ^"JJ^y*^*»y  M"  Sam- 
o^  E.  Woody.  Chairman  Building  Com- 
mittee. 

Cleveland,  Ohio.— Ralph  Hulett,  Erie 
Bldg..  East  Ninth  Street  and  Prospect 
Avenue,  preparing  plans  for  a  $25,000  res- 
UenM  to  be  erected  on  Lake  Avenue  for 
Frank  Cohen.  Akron. 

B«Jilabem  Steel  Company.  12*6  Ontario     „     -    ,.    --  - v....  „.„^.„ 

Street,  secured  slU  on  Marquette  Street  Company  fL.  Patterson.  President).  In- 
andLuuside  Avenue,  on-  which  to  erect  ;en<ls  erecting  a  brick  fireproof  business 
a  {200,000  warehouse.  building  to  cost  $30,000. 

pJS5rW«  iSir  10«r8Sr'eft,'"5fn  ^?c't     „  "tJiVed'^'Vv  '^Sfrf-?*""''"'''  "'*=?"  ^""?  " "■  — — epor.ea  aes.rea  until 

i,t:f^^  "ddlUon.   100  X  200  ft.,  costing     Sifnn   *f„r^„^?i"    ^°T.?^?^' k^'-    ^Vli     ''""^  ^^-  '°''  «>■«<=«"«  church,   schoSland 
"•?•««•• tor  rimmeAui   nr^v'""*'    *°   ^^    "'"='*^     rectory,     for    the    Sacred    Heart    Catholic 


Mineral  Springs  Company  of  which  M.  E. 
Russell  of  Minneapolis  Is  a  director,  In- 
tends erecting  at  Big  Stone  Lake  at  a 
cost    of   $50,000. 

Rochester.  Minn. — Plans  completed  for 
proposed  Congregational  Church  to  be 
erected  at  cost  of  $35,000. 

Vslley  City,  N.  D.— Valley  City  Grocery 


Ing  mechanics   hall   and   grand   stand. 

Waukegan,  III.— Reported  desired  until 
June  12,  by  Charles  A.  Raueht.  Secy, 
nidg.  Committee  of  First  M.  E.  Church, 
for  erecting  edifice.  Separate  bids  for 
heating,  ventilating,  etc.  Edmund  B. 
Funston.    Archt.,    Racine,    Wis. 

Benson,  Wis.— Reported  desired  until 
June  15,  for  erecting  edifice  for  Roman 
Catholic  Church.  E.  L.  Masquerav 
Archt.,  595  Endicott  •  BIdg.,  St.  Paul 
Minn. 

Marshfield,  Wis.— Reported  desired  until 


George    W.    Herbster.    10,419    St.    Clair     '°''  Commercial  Bank. 
rt25"2toJ??Sr'.i'f.",Ji!!.f  h!l~"".«  *  ':     ^'*-    '•''"'■•     Mo.-FInance    &    Mortgage 

mat  

_.*•.  L.  Naroony.  ilU  East  Fifty-first 
5Jr««*.  will  erect  an  apartment  house  at 
*•*!.    "Mt    Ninety-third    Street    to    coat 


frL.*r  ^^"S^"^"-  ^■'^  ^^*^«    |7ii):000:Vo;;S;eTerectlng'T4-sto^^'''S  ld°5 
M.'^'iV^Jf^U    East    Flftv-flrst     hbVo<,?'*5.V'l.^"i' .""^ xFi^K^l^  J^.-  ,f 


Holbrook,  President  of  Holbrook-Black- 
welder  Real  E^state  Trust  Company.  812 
Olive  Street,  reported  Interested. 

S^tf.«1''.£?h    lV'"'1  ^'?,^     .."°*   Springs,    Ark.— Plans    prepared    by 
*»"'    ?»»»?.-«'«th    Street,    wlU     Mann  &  Stern  of  Little  Rock   for  a  con- 


tM.Mt. 
Tha  WUlys-Overland   Co. 


BMitJLwT^tZt     "^^?   'i   Washington     crete,    180    x    66    ft.,    bath    house,    to    bo 
Bomevard      and      West      Twenty-eighth     erected  for  D.  F.  Piatt  of  New  York-  cost 

$100,000.     Contract    for    erecting    will    be 
let  In  about  60  days. 


Congregation.  Separate  bids  for  heating 
plumbing,  etc.  Rev.  H.  J.  Stehling.  Pas- 
iSJ'^A"^  y®'5i  ^  Street.  Probable  cost 
$50,000.  E.  Breilmaler  &  Sons,  Archts . 
11  Mason  Street,  Milwaukee. 

Kingston,  Ont.— Until  June  14,  by  R  C 
Desrochers,  Secy.  Department  Public 
Works,  Ottawa,  for  erecting  riding 
school  Royal  Military  College.  Messrs 
Power  &  Sons,  Archts.,  Kingston, 


PRICES   AND    LETTINaS, 
■klndicatea  award  of  contract. 


Street,  at  coat  of  fTt.OOO. 

Dr.  R.  H.  Bishop.  2<0S  Euclid  Avenue. 
will  erect  a  residence  at  cost  of  about 
tlO.OOO  In  Chagrin  River  Valley. 

East    Cleveland.    Ohio.- Reported    Mra. 
*^-.S-    ^lU.'SSx    **    Holyoke   Avenue,    will     ooo 
«ct  a  $2S,OO0  residence  at  12,834  Grand     Rock. 
Vlaw  Avenua. 


Little  Rock,  Ark.— A  4-story  54  x  KO 
ft.  concrete  store  building  Is  to  be  erected 
by  Ike  Kemper  &  Sons,  at  a  cost  of  $45.- 
000.    Mann    &    Stem,    Architects,    Little 


•Providence,  R,  I.— Contract  awarded 
Famlgllettl  Bros.,  166  Broadway,  Provi- 
dence, for  erecting  4-story  brick  and 
terra  cotta,  40  x  62  ft.,  addition  to  Hotel 
Dreyfus,  Mathewson  and  Washington 
Streets. 

•Brooklyn,  N.  Y.— Contract  awarded  F. 


•Buffalo,  N.  Y.— Contract  awarded 
Metz  Bros.,  1295  Fillmore  Avenue  for 
erecting  a  3-story  reinforced  concrete  oil 
storage  building  for  Jacob  Dold  Packing 
Company,  William  Street  and  New  York 
Central  R.  R.  N.  P.  Henschein,  Archt., 
37  West  Van   Buren  Street,    Chicago,   111. 

•Kingston,  N.  Y.— Contract  awarded 
Buckley  &  Schryver,  Kingston,  for  erect- 
ing a  laboratory,  office  building,  store 
house  and  8  out  buildings,  1  story,  brick, 
frame  and  corrugated  iron,  for  Nitrated 
Chemical  Company;  Gerard  W.  Betz, 
Archt.,   51  John  Street. 

•Poughkeepsie,  N.  Y.— Reported  con- 
tract awarded  Wells  Brothers,  33  West 
Forty-second  Street,  New  York,  for  erect- 
ing new  station  at  Main  Street  and  Davies 
Place  for  New  York  Central  Railroad;  es- 
timated   cost   about   $340,000. 

•Perth  Amboy,  N.  J. — Contract  for  ma- 
son work  on  5 -story  Floersch  Hotel,  on 
Smith  Street,  awarded  to  C.  H.  &  R.  C. 
Peckworth,  529  Hudson  Street,  New  York, 
N.  Y.,  at  $24,000. 

•  Bloomfield,  Pa. — Contract  for  erecting 
James  B.  Clark  motion  picture  theater 
on  Liberty  Avenue  and  Mathilda  Street 
awarded  Golden  &  Crick,  3512  Fifth  Ave- 
nue, Pittsburgh.  Cost,  including  equip- 
ment, $60,000. 

•Coatesvllle,  Pa. — Contract  for  erecting 
two-story  brick  and  stucco  depot  for 
Reading  Railway  Co.  at  First  and  Main 
Streets  awarded  Edward  F.  Fonder,  Land 
Title  Building,  Philadelphia. 

•Chester,  Pa.  —  Reported  contract 
awarded  John  H.  Parker  Company,  315 
Fourth  Avenue,  New  York,  N.  Y.,  for 
erecting  Crozier  Building  at  Fifth  and 
Market  Streets,  to  cost  $350,000. 

•Phlllpsburg,  Pa.  —  Contract  awarded 
William  Linker  Company,  Heed  Build- 
ing, Philadelphia,  for  erecting  a  3-story 
reinforced  concrete  and  brick  fireproof 
building  at  Front  and  Pine  Streets,  for 
Moshannon  National  Bank;  cost  $75,000. 
Dennison  &  Hirons,  Archts.,  475  Fiftli 
Avenue,    New   York. 

•Contract  for  constructing  five-story 
concrete  commercial  building  at  Sixteenth 
and  Arch  Street  for  Monarch  Realty  Co., 
awarded  to  Warren  Moore  &  Co.,  Com- 
mercial Trust   Building;  cost   $50,000. 

•Contract  awarded  Isaac  T.  Shoemaker, 
Juniper  and  Walnut  Streets,  for  erecting 
fer  Derbyshire  Brothers  a  three-story,  re- 
inforced concrete  and  brick  warehouse  at 
2406  Hope  Street,  costing  $30,000,  and  a 
six-story,  slow-burning  construction  store 
building  at  2418  North  Front  Street,  cost- 
ing $35,000.  Andrew  J.  Sauer  &  Com- 
pany,  Archts.,   908  Chestnut  Street. 

•Contract  awarded  W.  J.  McShane,  417 
South  Thirteenth  Street,  for  erecting  a 
three-story,  50  x  74  ft.  stone  and  con- 
crete rectory  at  Diamond  and  Twenty- 
eighth  Streets,  for  E.  F.  Prendergast; 
cost  $30,400. 

•Philadelphia,  Pa. — Contract  awarded 
John  McShain,  1610  North  Street,  for 
erecting  three-story,  94  x  118  ft.,  stone 
and  concrete  parochial  school  at  Forty- 
ninth  and  Chestnut  Streets,  for  West 
Philadelphia  Catholic  High  School;  cost 
$85,000. 

•Contract  reported  awarded  Cramp  & 
Company,  Denckla  Building,  by  Gomery 
Schwartz  &  Company,  for  erecting  a  10- 
story  brick,  steel  and  reinforced  con- 
crete and  terra  cotta  service  building  at 
Broad  and  Cherry  Streets. 

•Baltimore,  Md — Contract  awarded 
West  Construction  Company,  Knicker- 
bocker Building  for  erecting  buildings  for 
Linde  Air  Products  Company  at  Monte- 
belle  Avenue  and  Twenty-fifth  Street  to 
cost   about   $100,000. 

•Contract  awarded  G.  Walter  Tovell, 
Eutaw  and  McCuUoh  Streets,  for  erect- 
ing a  granite  residence  for  Mrs.  Mary 
Kennedy  at  Charles  Street  Boulevard  and 
Millbrook  Avenue  cost,  $40,000.  George 
R.  Callis,  Jr.,  Archt.,  Knickerbocker 
Building. 

•Contract  awarded  Consolidated  Engi- 
neering Company,  243  Calvert  Building, 
for  erecting  a  3-story  garage  and  sales- 
room at  12  East  Mount  Roval  Avenue. 
Smith  &  May,  1133  Calvert  Building, 
Archts. 

•Contract  for  erecting  the  Owosso 
Apartment  house  on  Lake  Drive  awarded 
John  F.  Kunkel.  29  South  Linwood  Street, 
at  $25,000.  Clyde  U.  Friz,  Archt.,  1523 
Munsey  Building. 

•Contract  for  erecting  the  Tudor  coun- 
try house  for  C.  Wilban  Miller  in  Worth- 
Ington  Valley,  awarded  Gladtelter  & 
Chambers,  Thirty-sixth  and  Roland  Ave- 
nue;   cost   $300,000. 

•Guilford,  Md. — Contract  for  erecting 
residence  on  Greenway  at  Guilford 
awarded  by  Julian  S.  Carter,  18  East  Lex- 
ington Street,  Baltimore,  to  J.  Henry 
Smith,  1426  Light  Street,  Baltimore,  at 
about  $30,000.  Louis  H.  Rush.  Archt.,  130 
South  Fifteenth  Street.,  Philadelphia,  Pa. 

•Laurinburg,  N.  C. — W.  D.  Tucker  of 
Laurinburg  secured  contract  to  erect  a 
church  at  Main  and  Church  Streets;  cost 
approximately  $33,000. 

•Memphis,  Tenn.— Contract  awarded 
Fred  B.  Young,  Memphis  Trust  Building, 
at  $45,000,  for  erecting  a  4-story  brick 
mill  constructed  building  for  the  Inter- 
national Harvester  Company,  Calhoun 
Avenue    and    Tennessee    Street. 

•Contract  for  erecting  two-story,  75  x 
163  ft.,   brick  and  terra  cotta  building  at 
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Monroe  Avenue  and  Lauderdale  Street, 
for  Memphis  Overland  Company,  awarded 
S.  Malkin,  716  Exchange  Building,  at 
toS.OOO. 

-^^Clnclnnatl,  Ohio. — Contract  awarded 
James  Grifflth  &  Sons  Company,  Reading 
Road  and  Twelfth  Street,  for  erecting  a 
brick  residence  on  Grandin  Road  for 
Samuel  F.  Pogue.  to  cost  $27,500.  G.  C. 
Burroughs,  Archt.,  1301  Union  Trust 
Bldg. 

-^Cincinnati,  Ohio. — Harry  Hake,  Archi- 
tect, Telephone  Building,  awarded  follow- 
ing contracts  for  erecting  new  North  Ex- 
change Building  of  the  Cincinnati  & 
Suburban  Bell  Telephone  Company  at 
Woodburn  Avenue  and  Locust  Street, 
estimated  cost,  $90,000:  Carpentry,  Mc- 
Miller  &  Taft,  16  Hulbert  Block;  brick 
and  granite,  David  Hummel  Building  Co., 
2629  Spring  Grove  Avenue;  plumbing, 
Murdock  Plumbing  Co.,  343  West  Fourth 
Street  excavation,  re-inforcing  and  ce- 
ment, Roos  Brothers,  2814  Stanton 
Avenue;  iron.  Southern  Ohio  Iron  Works 
Co.,   458  East  Second   Street. 

-A-Ravenna,  Ohio. — Contract  for  erect- 
ing new  edifice  for  Methodist  Episcopal 
Church  awarded  P.  L.  Frank  Construc- 
tion   Company,    Ravenna,    at    $50,678. 

-A^Monmouth,  III. — Contract  for  erecting 
National  Bank  building,  brick  and  stone 
construction,  awarded  Monmouth  Gales- 
burg  Construction  Company,  Galesburg. 
Cost  $40,000. 

-^Oshkosh,  Wis.— C.  R.  Meyer  &  Sons 
Company  of  Oshkosh,  has  secured  con- 
tract to  erect  two-story  and  basement 
fireproof  garage  at  Jefferson  Avenue  and 
Merritt  Street,  for  Thorn  Automobile 
Company;  cost  about  $45,000.  F.  F.  Dre- 
ger,    Archt.,    Oshkosh. 

-ARochester,  Minn. — General  contract 
for  erecting  Masonic  Temple  awarded  <3. 
Schwarts  &  Company,  Rochester,  at  $59,- 
790;  heating,  Mehring  &  Hanson,  Minne- 
apolis, at  $4,650;  wiring  and  ventilating, 
Foster  Electric  Company,  Rochester, 
$1,696;  plumbing,  Maass  &  McAndrew, 
Rochester,  at  $1,850. 

-ASaiina,  Kan. — Contract  for  erecting 
St.  Johns  Lutheran  Church,  bids  opened 
May  16,  awarded  Nelson  Building  Com- 
pany, Salina.  B.  R.  Lantz,  Pastor,  Chmn. 
Bldg.   Committee. 

•Great  Fails,  Mont.— Reported  C.  H. 
Johnson  of  Great  Falls,  secured  general 
contract  for  erecting  Brown-Dunn  Block, 
at  $46,300. 

•Contract  reported  awarded  by  Henry 
Hall  Johnson,  Archt.,  Great  Falls,  to  Van 
Gorder  Construction  Company,  Great 
Falls,  for  erecting  business  building  for 
Great  Falls  Dairy  Products  Company; 
cost  $50,000. 

•  Hope,  Ark. — Contract  awarded  Brown 
Construction  Company  of  Texarkana,  for 
erecting  four-story  brick  bank  building 
at  Main  and  Second  Streets  for  Hope  Na- 
tional Bank;  cost  approximately  $60,000. 
Witt,  Seibert  &  Company,  Archts.,  Tex- 
arkana. 

•Pullman.  Wash. — Reported  Northern 
Pacific  Ry  Company  awarded  contract 
to  Sound  Construction  &  Engineering 
Company,  Lowman  Building,  Seattle,  for 
erecting  a  depot  to  cost  about  $40,000. 

•Seattle,  Wash. — Warrack  Construction 
Company,  Downs  Block,  secured  contract 
to  erect  two-story,  120  x  120  ft.,  rein- 
forced concrete,  brick  and  terra  cotta 
garage  and  salesroom  on  Pike  Street,  tor 
Winton  Motor  Car  Company;  cost  $65,- 
000.  H.  Ryan,  Archt.,  Northern  Bank 
Building. 

•Contract  reported  awarded  by  Fred- 
erick &  Nelson  Company,  for  erecting 
proposed  5  and  7-story,  250  x  250  ft., 
steel,  reinforced  concrete  and  terra  cotta 
department  store  building  at  Pine  Street 
and  Sixth  Avenue,  to  Black  Construction 
Company,  St.  Louis,  Mo.;  cost  $1,000,000. 
The  Pacific  Coast  Steel  Company  and 
Hoflus  Steel  &  Equipment  Company  will 
furnish  the  steel.  John  Graham,  Archt., 
Green   Building. 

•Contract  awarded  by  Webster  &  Ford, 
Archts.,  Green  Building,  to  MacRae 
Brothers,  Empire  Building,  for  erecting 
three-story,  40  x  100  ft.,  reinforced  con- 
crete and  brick  garage  at  Summit  Avenue 
and  East  Pine  Street,  for  Mitchell  Auto 
Company;    cost    $50,000. 

•Cote  des  Nelges  Quest,  Que.— Con- 
tract awarded  Montreal  Terra  Cotta  Com- 
pany, Board  of  Trade  Building,  Montreal, 
for  erecting  a  $200,000  building  for  the 
Corporation  of  Notre  Dame  College  at 
Cote   des   Neiges. 

•Montreal,  Que.— Contract  awarded  L. 
Beaudry,  2420  Hutchinson  Street,  tor 
erecting  school  for  Roman  Catholic  School 
Board   to  cost  $150,000. 

•Contract  awarded  Fleischmann  Con- 
struction Co.,  7  W.  Forty-fifth  Street, 
New  York,  N.  Y.,  for  erecting  a  theater 
on  St.  Catherine  Street  to  cost  $1,000,000. 
Marcus  Loew,  Owner,  143  Broadway.  New 
York. 

•Sherbrooke,  Que. — Contract  awarded 
Montreal  Terra  Cotta  Company,  Board 
of  Trade  building,  Montreal,  for  erect- 
ing a  cathedral  for  St.  Michael's  congre- 
gation   to  cost  $175,000. 

„*St.  Laurent,  Que.— Contract  awarded 
F.  Grother,  6  St.  Cuthbert  Street,  Mon- 
treal, for  erecting  an  offlce  building  for 
Canada  Stove  &  Furniture  Company;  cost 
160,000. 


•Toronto,  Ont.  —  Contract  awarded 
Jackson  Lewis  Company,  Bell  Telephone 
Bldg.,  tor  remodeling  theater  for  E.  L. 
Ruddy,  11  Wellington  Street  E.,  at  a  cost 
of   $75,000. 

•Contract  awarded  Canadian  Bridge 
Company  of  Walkerville  for  5000  tons  of 
steel  for  $3,000,000  union  station  under 
construction. 

•Walkerville,  Ont. — Contract  awarded 
W.  Link  of  Leamington  for  erecting 
dairy  buildings  for  Hiram  Walker  &  Sons 
to  cost  $80,000. 

•Winnipeg,  Man. — Contract  awarded 
by  Bank  of  Hamilton  (headquarters  Ham- 
ilton, Ont.)  to  Foundation  Company  of 
Canada,  tor  foundations  for  a  new  build- 
ing to  cost  $600,000.  Contract  for  main 
work  will   be  awarded   soon. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED  WORK. 

Pawtucket,  R.  1. — Crown  Manufactur- 
ing Company,  Pawtucket,  intends  erect- 
ing an  addition. 

Buffalo,  N.  Y. — Larkin  Company,  663 
Seneca  Street,  secured  additional  ground 
at  Seneca  and  Van  Rensselaer  Streets, 
and  is  having  plans  prepared  tor  exten- 
sions. 

Johnson  City  (Broome  County),  N.  Y. — 

Endicott,  Johnson  &  Company  of  Endi- 
cott  plans  erecting  five-story  concrete 
and  steel  shoe  factory  here. 

Jersey  City,  N.  J. — Colgate  &  Company, 
105  Hudson  Street,  Jersey  City,  will  erect 
a  5-story  tank  house  on  Grand  Street  to 
cost  $60,000. 

Keyport,  N.  J. — Aeromarine  Plane  & 
Motor  Company,  Avondale,  will  erect  a 
factory   100   x   300   ft.,    to   cost   $26,000. 

Newark,  N.  J. — Berkovyitz,  Goldsmith  & 
Spiegel,  34  New  York  Avenue,  will  erect 
a  70  X  100-tt.  addition  to  cost  ?25,000. 

John  F.  Schrink  &  Son,  532  Mulberry 
Street,  will  erect  a  3-story  brick,  30  x 
100-tt  factory  at  164  Emmett  Street,  to 
cost   $25,000. 

New  Brunswick,  N.  J.  —  Forty  Four 
Cigar  Company,  15  Spring  Street,  will 
erect  a  factory  at  Church  and  Jelln 
Streets,  to  cost  $70,000. 

Franklin,  Pa.— The  Cambria  Steel  Co. 
will  erect  two  open-hearth  furnaces  at 
Franklin  at  a  cost  of  about  $400,000.  E.  E. 
Slick,   Gen.   Mgr.,  Johnstown. 

Harrisburg,  Pa.  —  Pennsylvania  Milk 
Products  Co.  (Martin  R.  Nissley,  Mgr.), 
Harrisburg,  will  erect  a  4-story  concrete, 
brick  and  steel  building,  60  x  100  ft.,  at 
Fourth   and   Macaly;   cost  $50,000. 

Lebanon,  Pa. — Lebanon  Valley  Iron  & 
Steel  Co.  (John  C.  Brown,  Gen.  Mgr.)  con- 
templates erecting  addition  to  plant  at 
cost   of   $50,000. 

Manheim,  Pa. — Bond  Foundry  &  Ma- 
chine Company,  Manheim,  planning  erect- 
ing a  100  X  95  ft.  addition  to  plant. 

Reading,  Pa. — Simon  &  Sherman,  pack- 
ers, 135  Grape  Street,  plan  erecting  a 
$100,000  abattoir. 

Durham,  N.  C. — Austin-Heaton  Com- 
pany, Durham,  will  erect  a  flour-  mill; 
dally    capacity,     600     bbl.,     and     to    cost 

$100,000. 

Winston-Salem,  N.  C. — Contract  soon  to 
be  let  for  erecting  five-story,  135  x  250  ft. 
reinforced  concrete  tobacco  factory  for  R. 
J.  Reynolds.  J.  E.  Sirrine,  Archt.,  Green- 
ville. 

Lenoir  City,  Tenn. — Lenoir  Car  Works 
reported  contemplating  enlarging  plant. 

Lorain,  Ohio.— Reported  National  Tube 
Company  will  add  five  blast  furnaces  to 
plant   here. 

Memphis,  Tenn. — Buckeye  Cotton  Oil 
Company,  Raleigh  Road  and  Scott 
Avenue,  will  erect  a  feed  mill  of  rein- 
forced concrete,  and   to  cost   $100,000. 

Elyrla,  Ohio. — Forest  City  Engineering 
Company,  Clevel.and,  512  Hippodrome 
Building,  engaged  to  prepare  plans  for 
$70,000  factory  group  to  be  erected  here 
for   American   Lace   Company. 

Norwood,  Ohio. — Tietig  &  Lee,  901 
Fourth  National  Bank  Building.  Cincin- 
nati, preparing  plans  for  two  brick  addi- 
tions to  the  United  States  Can  Co.'s 
plant. 

Grand  Rapids,  Mich. — Brown  &  Sheler 
Company,  Ionia  Avenue,  contemplates 
erecting  flve-story  brick  factory  at  Ionia 
Avenue  and  Cherry  Street,  S.  W. ;  cost 
about   $40,000. 

Woodriver,  III.  —  International  Shoe 
Company,  Fifteenth  and  Washington 
Streets,  St.  Louis,  Mo.,  has  purchased 
site  near  here  tor  purpose  of  erecting  a 
$1,000,000  tannery. 

Kenosha,  Wis. — American  Brass  Co., 
Kenosha,  plans  extending  and  rebuilding 
plant,  to  include  erection  of  rolling  mills, 
casting  shops  and  an  offlce  building;  total 
cost  about  $2,000,000. 


Gaylord,  Minn. — Mueller  Bros.  will 
erect  a  garage,  machine  shop  and  ma- 
chinery display  building;  cost  $30,000. 
Walter  D.  McLeith,  American  Bank 
Building,  St.  Paul,  Archt. 

St.  Paul,  Minn. — Willys-Overland  Au- 
tomobile Company  contemplates  erecting 
a  manufacturing  plant  here.  The  erec- 
tion of  a  distributing  plant  adjolnins 
present  branch  at  Eustis  Street  and  Uni- 
versity Avenue  is  also  contemplated.  F. 
N.  Coats,  Local  Manager. 

South  St.  Paul,  Minn. — Reported  J.  T. 
McMillan  Company,  St.  Paul.  St.  Clair  and 
Spring  Streets,  will  erect  a  $500,000  pack- 
ing plant  adjoining  plant  of  Armour  & 
Company. 

Fargo,  N.  D. — Bristol  &  Sweet  Harness 
Company,  Fargo,  will  erect  on  Fourth 
Avenue  and  Fifth  Street  N.,  a  5-story 
brick  and  fireproof  factory  costing  $40,- 
000. 

Galveston,  Tex.— E.  R.  Hanft  of  St. 
Louis,  Mo.,  intends  erecting  here  a  cold 
storage  and  ice  plant  costing  approxi- 
mately $50,000. 

Oakland,  Cal. — Reported  Oakland  Tex- 
tile Manufacturing  Co.,  recently  organized, 
will  build  a  $500,000  plant  to  manufacture 
woolen  and  worsted  goods. 

Ottawa,  Ont. — Plans  being  prepared  for 
a  factory  for  Grant,  Holden  &  Graham, 
Ottawa,  shell  manufacturers;  cost  $30,- 
000. 

SImcoe,  Ont. — Hall  Glove  Company, 
Jersey  City,  N.  J.,  contemplates  erecting 
a  textile  factory  to  cost  $25,000. 

Weiiand,  Ont. — Canada  Forge  Com- 
pany intends  erecting  addition  to  fac- 
tory to  cost  $50,000. 

Vancouver,  B.  C. — Plans  of  New  Eng- 
land Fish  Company,  recently  damaged  by 
fire,  is  to  be  rebuilt  and  new  machinery 
installed. 

Vancouver,  B.  C. — Grain  elevator  of 
the  Alberta  Pacific  Grain  Elevator  Com- 
pany, destroyed  by  fire,  is  to  be  rebuilt 
and   modern  equipment  installed. 


BIDS    DESIRED. 

Bridgeport,  Conn. — Until  June  17,  by 
Board  Contract  &  Supply  tor  municipal 
ice  and  storage  buildings,  inclusive  of  in- 
sulation and  elevator,  also  same  time 
and  place  separate  bids  for  equipment 
for  a  municipal  ice  making  and  cold  stor- 
age plant,  both  proposals  advertised  in 
Engineering   Record. 

West  Allls,  Wis. — Reported  desired  un- 
til July  15,  tor  an  80  x  500  ft.  and  40  x 
193  ft.  foundry  for  Electric  Steel  Casting 
Co.,  L.  G.  Smith,  Pres. 


PRICES  AND  LETTINGS. 
iflndicates  award  of  contract. 

•  Buffalo,  N.  Y. — Contract  awarded 
John  W.  Cowper  Company,  Fidelity  Build- 
ing, for  erecting  1-story  chemical  building 
100  X  525  ft  with  4-story  tower,  concrete 
foundations,  steel  frame,  reinforced  con- 
crete, brick  curtain  walls,  asbestos  pro- 
tected concrete  root,  at  plant  on  Buffalo 
River  and  Lake  Shore  for  Contact  Process 
Company.  Cost  $135,000.  Contract  for 
structural  steel  awarded  Ferguson  Steel 
&  Iron  Company,  Buffalo,  400  tons. 

•Burlington,  N.  J. — Contract  for  erect- 
ing addition  to  plant  of  Burlington  Silk 
Mills  awarded  B.  U.  Taylor  of  Clean,  N. 
Y. ;   cost  about   $40,000. 

•Lincoln  Park,  N.  J. — Vacuum  Oil 
Company  awarded  general  contract  to  H. 
D.  Best  Company,  52  Vanderbilt  Avenue, 
New  York,  for  erecting  a  group  of  build- 
ings along  Delaware  River  at  Lincoln 
Park,  including  foundries,  machine  shops, 
warehouse,  factory,  etc.,  and  cost  re- 
ported at   $2,000,000. 

•  Newark,  N.  J. — Contract  for  erecting 
3-story  80  x  125  ft.  addition  to  factory  of 
American  Hair  Felt  Co.,  Lockwood  Street, 
awarded  to  Edward  M.  Walton,  at  about 
$50,000.  McMurray  &  Pulls,  31  Clinton 
Street,   Archts. 

•Philadelphia,  Pa. — Contract  for  erect- 
ing 2-story  brick  factory  at  Broad  and 
Brown  streets  for  George  Miller  awarded 
Warren,  Moore  &  Co.,  Commercial  Trust 
Building;   cost  $50,000. 

•Contract  tor  erecting  factory  at  James 
and  Fraley  .streets  tor  Abrasive  Material 
Company  awarded  to  James  H.  Wells, 
Heed  Building;  cost  $30,000. 

•  Baltimore.  Md. — Contract  awarded  by 
Southern  Stevedoring  Company,  to  Con- 
solidated Engineering  Company,  243  Cal- 
vert Building,  for  a  power  house  to  be 
erected  in  Canton.  Meade  Morrison  Mfg. 
Company,  Engineers,  820  Equitable  Bldg. 

•Ardmore,  Okia. — Contract  awarded  I. 
M.  Putnam,  Ardmore,  for  constructing 
car  house  and  shops  of  fireproof  construc- 
tion one  and  two  stories,  for  Ardmore 
Railway  Company. 

Seattle,  Wash.  —  Following  are  bids 
opened  by  Port  of  Seattle  Commissioners 
for  refrigeration  of  the  apple  storage 
warehouse  (bidders  all  of  Seattle) :  Vilter 
Mfg.  Company,  $71,292;  Securities  Con- 
struction Company,  $73,352;  Harrington 
Peters  Company,  $78,680,  and  York  Mfg. 
Company,  $79,920.  T.  R.  West,  Chief  En- 
gineer of  Commissioners. 


•Spokane,  Wash.^-Contract  awarded 
Hurley-Mason  Company,  Worcester  Build- 
ing, Portland,  Ore.,  for  erecting  4-8tory 
packing  plant  for  Carstens  Packing  Com- 
pany;  cost  $50,000. 

•Newton,  Utah. — Contract  awarded 
Dyer  Construction  Company,  2031  Euclid 
Avenue,  Cleveland,  Ohio,  for  erecting  a 
BOO-ton  daily  capacity  sugar  factory  in 
the  Alta  District,  between  Newton  and 
Trenton.  John  A.  Hendrickson  of  Logan 
reported   Interested. 

•  Bagotvllle,  Que. — Contract  awarded  J. 
G.  White  Engineering  Company,  43  Ex- 
change Place,  New  York,  N.  Y.,  tor  con- 
structing paper-pulp  plant  tor  the  Ha 
Ha  Bale  Sulphite  Company  of  Chiccutlmi, 
Quebec.  Mill  buildings  to  be  of  brick, 
concrete  and  steel.  Harry  S.  Ferguson, 
Engineer,  200  Fifth  Avenue,  New  York, 
N.  Y.;  J.  E.  A.  Dubuc,  President  of  North 
American  Pulp  and  Paper  Company  and 
General  Manager  of  Chiccutlmi  Pulp  & 
Paper  Company,  will  be  head  of  this  en- 
terprise. 

•Cap  de  la  Madelalne,  Que. — Contract 
awarded  Raymond  Concrete  Pile  Com- 
pany, Ltd.,  Montreal,  Que.,  for  the  foun- 
dations of  the  St.  Maurice  Paper  Com- 
pany's plant  at  Cap  de  la  Madelaine; 
about  400  to  500  piles  will  be  needed. 
George  A.  Fuller  Company,  Ltd.,  gen- 
eral  contractors. 

•  Lindsay,  Ont.  —  Contract  awarded 
Horn  &  Brothers,  Woolen  Mills,  for  erect- 
ing a  factory  for  H.  T.  Hickey  of  Peter- 
boro,   to  cost  $35,000. 

•  Medicine  Hat,  Alberta.  —  Contract 
awarded  by  Lake  of  the  Woods  Milling 
Company,  to  Halls  Aldinger  &  Company, 
1010  Union  Bank  Building,  Winnipeg, 
Man.,  for  erecting  a  $250,000  flour  mill. 


MISCELLANEOUS 


PROPOSED  WORK. 

Transmission  Line — Ware,  Mass. — Con- 
necticut Transmission  Co.  of  Worcester  is 
planning  to  erect  a  22,000-voit  transmis- 
sion line  from  sub-station  in  Ware  to 
Palmer. 

Park  Bonds — Haddonfieid,  N.  J. — Bor- 
ough Commissioners  sold  $15,000  parkway 
bonds. 

Parks — Harrisburg,  Pa.  —  The  State 
Board  of  Public  Grounds  and  Buildings  of 
Pennsylvania  authorized  Samuel  B. 
Rambo,  Supt.,  to  make  a  survey  of  Cap- 
itol Park  Extension  Dist.,  which  is  to  be 
improved  at  a  cost  of  several  million 
dollars. 

Transmission  Line — Gaffney,  S.  C. — 
Southern  Power  Co.  of  Charlotte  secured 
right  of  way  into  Galfney  for  construc- 
tion of  transmission  line.  Site  tor  sub- 
station secured.  Transmission  line  to  be 
constructed  between  Gattney  and  Ruth- 
erford, N.  C,  via  Forest  City  Caroleen, 
where  company  proposes  to  supply  elec- 
tricity  to   operate   mills. 

Subway  —  Cleveland,  Ohio.  —  Contract 
will  soon  be  let  by  County  Commissioners 
for  constructing  subway  approaches  un- 
der Euclid  and  Detroit  Avenues  and  West 
Twenty-fifth  Street,  to  new  high-level 
bridge  over  Cuyahoga  River ;  estimated 
cost  $850,000.  W.  A.  Stinchcomb,  County 
Engineer. 

Parks  —  Kansas  City,  Mo.  —  See 
"Bridges." 

Flume  —  Spokane,  Wash.  —  Reported 
O'Nell,  Irving  Company,  Old  National 
Bank  Building,  Spokane,  will  construct  a 
12-mile  flume  for  logging  in  Mica  Creek 
District  of  Idaho.  Cost  reported  at  about 
$150,000. 


BIDS    DESIRED. 

Mixer — Revere,  Mass. — Until  June  15, 
by  Carl  G.  Richardson,  Supt.  Public 
Works,  tor  furnishing  one  concrete  street 
paving  mixer. 


New    York, 
Roads." 


N. 


Y, — See    "Paving    and 


Road  Oil — Newark,  N.  J. — Until  June 
19.  by  Committee  on  Roads  of  the  Board 
of  Freeholders,  for  furnishing  non-as- 
plialtic  oil  on  highways  of  Essex  County. 
Frederick  A.  Reimer,  County  Engineer. 

Sprinkling  System  —  Pittsburgh,  Pa. — 
Until  June  15,  by  Geo.  W.  Gerwig,  Secy. 
Board  Education,  for  furnishing  and  in- 
stalling sprinkling  systems  in  21  schools. 

Fire  Escapes — Tunica,  Miss. — Reported 
desired  until  July  3,  by  Trustees  "Tunica 
County  Agricultural  High  School,  at  ofBce 
of  L.  C.  Canon,  Supt.,  tor  erecting  fire 
escapes  to  school. 

Elevator — National  Military  Home,  Ind. 
—Until  June  13,  by  E.  B.  White,  Supt. 
Post  Funds,  for  furnishing  and  installing 
two  electric  passenger  elevators. 

Smokestack — Princeton,  N.  D. — Until 
June  15,  by  Ira  G.  Stanley,  'Seey.  Water, 
Light  &  Power  Building  Commission,  for 
constructing  either  brick  or  reinforced 
concrete  90  ft.  high,  above  grade,  42  in. 
diam.,  smokestack  at  power  house. 

Crane— Seattle,  Wash.— Until  July  'l, 
at  U.  S.  Bngrs.  Ofllce,  for  one  gantry 
cantilever  crane  and  equipment. 
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. -.— ^  Wash.— Until  June 

XC    by    Alaska   ITinliiaiii  liia   r Iiwliiii 

BeU  StTMt  Dock  (C.  B.  Uot*.  Pnrciiaa- 
iOK  Aseai).  tor  fumlafctng  a  railway  mo- 
tor car.  loccaiotiT*  craaa,  M  Frasao  aecap- 
ers.  M  slip  scrapers,  etc     Circular  ISS. 

Guard  Rail*— Blrtfan,  Man.— UatU  Juna 
K.  by  Wm.  Whltcford,  Sacy.-Traaa.,  for 
tumlstilnc  matarial  and  coBMrucUnc  UU 
Un.  R.  Kuard  rails. 

PRICES  AND  SETTINGS. 
itinMomtm  anaid  o/  eoturaet. 


P*.. 


.  Mass.— May  SO  tb* 
aMrorad  oontrket  awardsd  Uaod 
B  Co..  Narin*  Island.  Pittsburch, 
IM.M*  saL  nonamhalUe  road  oil 
N  dcanlnK  and  oUlas  aarrto*  of 
t  of  PobUe  Works  at  TH  eta. 
total  tl5.«M. 


■««r,  CoL— Two  lowsst  bids 
Mar  »  br  U.  S.  ReelanuUon 
Barrioak  DoiTcr.  fOr  fumiabinx  ll&.aoo  bbL 
Fortlaad  cement  submitted  by  lola  Port- 
land Cement  Oi>.,  tola.  Kan.,  and  United 
Statoa  Portland  Cement  Co.,  Concrete, 
CoL,  biddlns  the  same,  at  |1.40  per  bbL 


*Cf  was  Vallejo.  Cal.  —  Contract  (or 
fumMiInK  t  ship  bulkUnc  cranes  at  Navy 
Taid.  Hare  Istand,  Cal,  awarded  >fe- 
IMar   Interstate   Co,    Bedford.    Ohio,   at 


Proposals 


For   Proposals   Advertised,   See   Psge* 
4&,  4«,  47  and  4S. 

WATERWORKS. 


I  See  Ens. 

t.  Record. 

11.  Baaorvoir,  La  Porte.  Ind.  May  ST 

Ad*.  May  H.  Jnne  S. 
IS.  Screens,  Su  Paul.  Minn..  May  S7 
IS.  Meters,  Ptttsbursh,  Pa...  Jun.     I 
It.  Contract    144.    New  York, 

N.  T May  20 

Adr.  May  SO. 
It.  Worka.  Port  Arthur,  Tex.  May  SO 
U.  Sratem.  Oatman.  Aria. . . .  May  20 
U.  water  worka.  Hartowton. 

Mont.     Jun.     3 

Adr.  Jun.  S,  10. 
15.  Filtration    Plant,    Jasper, 

Ind.    Jun.     1 

U.  Water      Worka,      Staple- 
burst,  Neb Jun.     a 

15.  Wster     Works,     Seward, 

Neb Jun.  10 

It.  Pliie,  Panama   Jun.     S 

IT.  Water  Works,   Wtnne- 

mncca.  Neh    May  SO 

U.  Pipe  Line.  Trinidad.  Col. Jun.  10 

AdT.  Jun.   10. 
n.  Water  Works,  CarroUton, 

m.    Jun.  10 

SS.  M  e  t  e  r  a.       Waahlncton. 

D.  C    Jun.     1 

St.  Pipe.    etc.    Panama Jun.     I 

M.  Water    Works,    Harriaon, 

Ark Jun.  10 

Adr.  Jun.  10. 
SS.  Filtration  Plant,  St.  Hya- 

clnthe.  Que Jun.  10 

IS.  Pipe.   Vancouver,   B.  C...  Jun.  10 
5.  R  e  I  e  r  voir.    Middletown, 

Ohio    Jun.  10 

Adv.  Jun.  It. 
Franchise.    WIIUsmsburK. 

Va.     May  2T 

Adr.   May  ZT,  June  t. 


Job. 
Job. 


Jun. 


Jon. 
Jul. 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Jim.  11.  Point   Pleasant.    N.   J Jun.  S 

Adv.  Jun.  S.  10. 

Jim.  II.  Newark.    N.    J Jun.  I 

Jun.  12.  South    Bend.    Ind Jon.  10 

Jun.  14.  Afton.    Okla May  ZT 

Jun.  14.  Brooklyn.    N.    T Jun.  10 

Jan.  II.  Xeala.   Ohio May  20 

July  U.  Salem,   m. May  20 

Ton.  15.  Oakeadale.   Wash.    May  2T 

Jun.  II.  Lodi.    N.    J Jun.  3 

Jun.  15.  Harlowton.  Mont    Jun.  1 

Adv.  Jun.  t.  U. 

Jon.  U.  Richmond.   Va.    Jun.  2 

Jun.  15.  Pawnee   City.    Neb Jun.  10 

Jun.  15.  Bscanaba.    Mich Jun.  10 

Jun.  15.  Miami.    Fla Jun.  10 

Jon.  15.  Ultle  Ferry.   S.  J Jun.  10 

Ton.  15.     Galveston,  Tex Jun.  TO 

Jtm.  15.  Mohall.  N.  D Jun.  10 

Jon.   15.  Oevtln   I^ake.   N.   D Jun.  10 

Jon.  15.  Brentwood.    Pa.    Jun.  10 

Jun.  10.  Columbus,    Mont    Jun.  I 

Jun    1).  Uttle   Falls.    S.  J Jtm.  2 

Adv.  Jan.  S. 

Jun.  10.  Spooner.  Minn Jan.  10 

Jim.  10.  Oskaloosa.  Iowa   Jan.  10 

Adv.  Jan.  10. 

Jan.  U.  Camden.   N.   J Jan.  10 

Jam.  20.  VcTomb     Mien.    May  2T 

Jon.  St.  MIchlran   City,   Ind Jun.  2 

Jun    20.  Hartford.  Conn.    Jun.  10 

Jun    20.  St    Loola,   Mo Jan.  10 

Jan    20.  Wcatfletd.    Pa Jan.  10 

Adv.  Jn.  It. 

Jun    21.  Phlladelobta.   Pa.    Jon.  10 

Jim.  22.  Mflwaukee.     Wis Jan.  t 

Adv.  Jan.  2.  10. 

Jim.  22.  The  Pas.  Man ;,...  Jan.  I 

Jun.  23.  Houston.  T»-x Jan.  10 

Adv.  Jun.  10. 

Jon.  2t.  Tucson.    Arli Jun  I 

Adv.  Jun.  2.  10. 

Jan.  ST.  Thief  River  Falls.  Minn..  Jun.  10 


*UI1. 

1*. 

Jun. 

IS. 

Jun. 

IS. 

Jun. 

14. 

Jun. 

14. 

Jun. 

14. 

JUU. 

!». 

jun. 

15. 

Jun. 

It. 

ittU. 

11. 

Jun. 

IT. 

Jun. 

17. 

Jun. 

17. 

Jun. 

17. 

Jun. 

17. 

Jun. 

18. 

Jun. 

I*. 

Jun. 

IS. 

Jun. 

19. 

Jun. 

10. 

Jun. 

10. 

Jun. 

10. 

Jun. 

20. 

Jun. 

10. 

Jun. 

20. 

Jun. 

20. 

Jun. 

20. 

Jun. 

22. 

Jun. 

St. 

Jan. 

St. 

Jun. 

20. 

Jun. 

30. 

Jun. 

3U. 

Jul. 

3. 

Bids  SeeKng. 

Cloaa.  Record. 

Jun.  SO.  Frankfort,    Ind.    Jun.  10 

JuL      1.  Ann   Arbor.   Mich Jun.  10 


BRIDGES. 

iUB.  It.  Philadelphia.  Fa.  titiy  SO 

Adv.  May  W. 

Modesiu.    CaL    May  27 

Owatouna,  Minn Jun.  10 

Weatbourne.    Man Jun.  10 

Hollidaysburs,   Pa.    Jun.  10 

LltchUeld,    Minn.    Jun.  10 

Peoria,  IIL Jun.  10 

Cuinbarlund,  Md Jun.     i 

Adv.  Jun.  S,  10. 

huBaell,    Man Jun.     3 

Richmond.   Va.    Jun.  10 

l^wisourK,     I'M.     Jun.     ^ 

Dauphin,   Man Jun.  lu 

VIrden,  Man Jun.  10 

Levis,    Que Jun.  10 

Tlffln.    Ohio    Jun.  10 

Monmouth,   111 Jun.  10 

Wilkes-Barre,  Pa Jun.  10 

Llnlou,    N.    U Jun.     3 

Benton  Harbor,  Mich Jun.     3 

(S  Props.)  Adv.  Jun.  S,  10. 
Jun.  IS.  Beaverton,   Mich Jun.     3 

Adv.  Jun.  3. 
Jun.  10.  Bonds,  Beaverton,  Mich..  Jun.     3 

Adv.   Jun.   3. 

Sheridan,    Wyo Jun.     3 

San  Jo8«,   Cal Jun.  10 

Media,    Pa Jun.  10 

Adv.  Jun.  10. 

Stanley,   N.   D Jun.  10 

lUlnola     May  27 

Las  Cruces.  N.  M Jun.     S 

Indianapolis,  Ind Jun.     3 

Connecticut    Jun.     3 

Adv.  Jun.  3. 

Napa,    Cal Jun.  10 

Perry.  N.  Y Jun.     I 

Adv.  Jun.  3,  10. 

Clintwood,   Va May  20 

California Jun.  10 

Greenwich,  Conn Jun.  10 

O'Neill,   Neb Jun.  10 

Dayton.   Ohio    Jun.  10 

Brewton,    Ala Jun.  10 


PAVING  AND  ROADS. 

Dunn,   N.  C May  20 

Auv.  May  2U  to  June  3. 
Kreeporl,  ill Jun.     2 

Adv.  Jun.  3,  10. 
Muuiclair,  M.  J Jun.     3 

Adv.  juii.  a. 
Malone,   x^.    i Jun.     3 

Adv.  Jun.  3. 
Ilimo,    Mo jun.  10 

Adv.  Jun.  10. 

Jauesville,    »  la May  27 

r'euiisylvama    May  2V 

Adv.  May  27,  June  3. 

81.    i.>oui».    Mo Jun.     'd 

Trenton,   S.  J Jun.     i 

Albany,    Ky J  un.  10 

Maacachusetts    Jun.  10 

Salt  LAKe  City,    Lta.i Jun.  lu 

Omaha,    Neb Jun.  10 

Columbus,   Ohio    Jun.  10 

.\orwlcn,    N.    if Jun.  lu 

Jersey   City,  N.    K Juii.  10 

McMmnvUie,   Ore Jun.  lu 

I'itisburgn,    Pa.    Jun.  lO 

Dayton,  Ohio  Jun.  IV 

Kansas  City,   Mo Jun.  lu 

i^^iuii,  oniu   May  ^v 

Adv.  May  20,  27. 

PaleiBuii,    N.    J Jun.     3 

Baltimore,  Md Jun.  10 

Kansas  City,  Mo Jun.  lu 

New   York,  N.   X Jun.  10 

Lexington,  Ky Jun.  10 

lillnols    Jun.  10 

ureendeiu,    uniu    Ma>  i6u 

Zanesville,    Ohio    May  27 

Fowler,    Cal.    May  2/ 

Carihage,     Mo Jun.     3 

Uacerstown,   Md.    Jun.     3 

Mount   Qilead,   Ohio Jun.  10 

Stevens   Point,    Wia Jun.  10 

Ohio    Jun.  10 

Marysvllle,  Tenn Jun.  IV 

Palnesville,    Ohio Jun.  10 

Dayton,    Ohio    Jun.  10 

Uaiveston,   Tex J  un.  10 

Miami,    Kla Jun.  10 

Charlealon,    W.    Va Jun.   lU 

Adv.  Jun.  10. 

Philadelphia,   Pa Jun.  lu 

Brltt,  Iowa  Jun.  10 

Saslcatoon,  Saak Jun.  iv 

Bowlingr   Green,    Ky Jun.  10 

Tucson,  Ariz Jun.  10 

Indiana     May  27 

Van   Wert,   Ohio Jun.    3 

AdT.  (4  Props.)  Jun.  1, 10. 

Tacoma,  Wash Jun.    3 

Elkhart,  Ind Jun.  10 

Minot.  N.  D Jun.  lu 

Dolceville,  N.  T May  27 

Adv.   May  2T,  June  t. 

Brooklyn,    N.    Y Jun.     3 

Montlcello,    N.    Y Jun.     3 

Adv.  Jun.  3,  10. 
Greenwich,    Conn.    Jun.  10 

Adv.  Jun.  10. 

Cleveland,    Ohio    Jun.  10 

a^rin,    Tenn Jun.  10 

Oahkoah,    Wis. Jun.  10 

Cresson,   Pa.    Jun.     ^ 

Monteaano,  Wash.    Jun.     3 

Seattle,  Wash Jun.    3 

Cuyahoga    Falls,   Ohio. . .  Jun.    3 

Everett,  Wash Jun.     3 

Traer,    Iowa ,...Jun.     3 

Hemett,   CaL    Jun.  10 

Kearney,   Neb Jun.  10 

Evanston,  111 Jun.  10 

Adv.  Jun.  10. 
Rockvllle  Center,  Wis May  27 

Adv.  May  27. 
SharpsviUe,   Pa Jun.  10 


Jun. 

12. 

Jun. 

12. 

Jun. 

12. 

Jun. 

12. 

Jun. 

12. 

Jun. 

IS. 

Juu. 

i;i. 

Jun. 

13. 

Jun. 

12. 

Jun. 

13. 

Jun. 

13. 

jun. 

13. 

jun. 

13. 

Jun. 

13. 

Jun. 

i;t. 

Jun. 

13. 

jun. 

IJ. 

jun. 

12. 

Jun. 

13. 

Jun. 

13. 

Jun. 

14. 

Jun. 

14. 

Jun. 

14. 

Jun. 

14. 

Jun. 

14. 

Jun. 

14. 

Jun. 

14. 

JUIL 

10. 

Jun. 

la. 

Jun. 

Ii>. 

Jun. 

15. 

Jun. 

16. 

Jun. 

15. 

Jun. 

15. 

Jun. 

16. 

Jun. 

15. 

Jun. 

15. 

Jun. 

15. 

Jun. 

15. 

Jun. 

16. 

Jun. 

15. 

Jun. 

16. 

Jun. 

15. 

Jim. 

15. 

Jun. 

15. 

Jun. 

15. 

Jun. 

It. 

Jun. 

It. 

Jun. 

It. 

Jun. 

1«. 

Jun. 

It. 

lun. 

IT. 

Jan. 

IT. 

Jon. 

IT. 

Jun. 

IT. 

Jun. 

IT. 

Jun. 

IT. 

Jun. 

IT. 

Jun. 

1». 

Jun. 

1». 

Jun. 

19. 

Jan. 

1*. 

Jun. 

19. 

Jun. 

It. 

Jan. 

19. 

Jun. 

It. 

Jun. 

It. 

lun. 

20. 

Jun. 

20. 

Bids 
Close. 
Jun.  20. 
Jun.  20. 
Jun.  2U. 
Jun.  20. 
Jun.  21. 
Jun.  21. 
Jun.  21. 
Jun.  21. 
Jun.  21. 
Jun.  22. 
Jun.  23. 
Jun.  23. 
Jun.  23. 
Jun.  23. 
Jun.  26. 
Jun.  26. 
Jun.  26. 
Jun.  26. 

Jun.  26. 

Jun.  26. 
Jun.  26. 
Jun.  26. 
Jun.  2T. 
Jun.  27. 

Jun.  27. 
Jun.  27. 

Jun.  29. 

Jun.  30. 
Jun.  30. 


July 
July 
July 
July 
July 


July  10. 


!TS.'  See  Eng. 

Record. 

Waterloo.    Iowa    J"n-  JfJ 

Lexington,  Ky •}""•  |" 

Seattle,    Wash J""-  " 

Philadelphia.  Pa Ju"-  ." 

Charleston,    Miss May  27 

Sebring,   Fla JJay  j^ 

Vernon,    Ala May  27 

Grand   Forks,   N.   U Jun.  10 

Usbon,    Ohio    J"n-  }" 

Annlston,    Ala Jun-  ]^ 

Ebensburg,    Pa J>™-  j" 

Cincinnati.    Ohio    Jun.  lU 

IndianapoUa,    Ind Jun.  lu 

t-rankfort,  Ind Jun-  lU 

Indiana     May  27 

Washington,  Pa Jun.     i 

Cedar  Rapids,  Iowa Jun.     i 

Marshalltown,  Iowa  Jun.  lu 

Adv.  Jun.  10.  ,         ,n 

Albany,    N.    Y Jun.  10 

Adv.  Jun.  10.  T        in 

Seattle,    Wash Jun.  10 

Kingwood,    W.    Va ^""-  }„ 

California Jun-  JS 

Salt  Lake  City,  Utah....  May  li 
Jackson,    Tenn Jun.     3 

Adv.  Jun.  3.  ,         in 

North   Bend,   Wash Jun.  10 

Apollo,   Pa Jun.  10 

Adv.  Jun.  10.         ^    ,,     „       „, 
New  MartinsviUe,  W.  Va.  May  27 

Adv.  May  27  to  Jun.  10. 

Indiana    Jun.     3 

Indiana   Jun-  10 

Maumee,  Ohio  May  27 

Mobile,    Ala May  27 

Bay  Mlnette,  Ala Jun.     3 

Indiana    Jun.     3 

Houma,    La Jun.     3 

Greenwood,   Miss May  20 


HYDRAULIC  CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Jun.  12.  Dredging,       Philadelphia, 

Pa.  May  20 

Adv.  May  2U. 
Jun.  12.  D  r  e  d  g  Ing,     Providence, 

R.  I May  27 

Adv.  May  27,  June  3. 
Jun.  12.  Levee,  Greenville,  Miss. . .  Jun.  10 
Jun.  14.  Breakwater,  Hyannisport, 

Mass Jun.  10 

Adv.  Jun.  10. 
Jun.  16.  irrigaiioit,    ir'ayson    City, 

Utah     May     6 

Adv.  May  6. 
Jun.  16.  Irrigation,         Hermiston, 

Ore May  13 

Adv.  May  13. 
Jun.  16.  Dredging,  Baltimore,  Md.  May  2U 

Adv.  May  20  to  Jun.  10. 
Jun.  16.  Improv.   Creek,  Belleville, 

111 May  2u 

Jun.  15.  Water   Power  Lease,  Jo- 

iiel,  HI May  20 

Adv.  May  20  to  Jun.  10. 
Jun.  16.  Irrigation,    Grandview, 

Wasn Jun.     3 

Jun.  15.  Dike,  Oretown,  Ore Jun.     3 

Jun.  15.  Dredging,  Boston,  Mass..  Jun.  10 
Jun.  15.  Ditches,      Long     Prairie, 

Minn Jun.  10 

Jun.  15.  Pier,  New  York,  N.  Y. ..  Jun.  10 
Jun.  15.  Drainage,  Corning,  Iowa.,  Jun.  10 

Jun.  16.  Dlieh,  Morris,  Mimi Jun.     3 

Jun.  16.  Ditch,  Winamac,  Ind Jun.     3 

Jun.  16.  Drainage,  Armour,  S.  D..  Jun.  10 

Jun.  17.  Ditch,  Winamac,  Ind Jun.     3 

Jun.  17.  Dam.   Dundas,   Ont Jun.  10 

Jun.  17.  Ditch,  Owatonna,  Minn..  Jun.  10 
Jun.  17.  Drainage,  Hamilton,  Ont.  Jun.  10 
Jun.  17.  Wharf   Reconstruction, 

Governors  Island,  N.  Y..  Jun.  10 
Jun.  18.  Drainage  Pipe,   New  Or- 
leans, La Jun.  10 

Jun.  19.  Seawall,  Bridgeport, 

Conn May  27 

Adv.  May  27,  June  S. 
lun.  20.  Stone,   New  Orleans,   La.  May  27 

Adv.  May  27  to  Jun.  10. 
Jun.  20.  Willows,      New     Orleans, 

La May  27 

Adv.  May  27  to  Jun.  10. 
Jun.  21.  Wharf,    Seattle,    Wash...  Jun.  10 
Jun.  22.  Irrigation,    Malta,    Mont.  May  13 

Adv.  May  13. 
Jun.  24.  Irriga..  Balmorhea,  Tex..  May  27 
Jun.  24.  Dredging,       Washington, 

D.  C Jun    10 

Jun.  27.  Canal    Work,    Albany, 

i""-  IJ-  fe®^.*®-  Kansiiicity.Mo.  Jun.  10 
fun.  28.  Drainage,  Wlndom.  Minn..  Jun.  10 
Jun.  30.  Dredging,  Baltimore,  Md.  Jun      3 

Adv.  Jun.  3,  10. 
i"}y    h  Prainage,    Boston,    Mass.  Jun.     3 

July    8.  Jetty,   Gardiner,    Ore May  27 

Jul.    11.  Dredging,   Baltimore.  Md.  Jun.  10 

Adv.  Jun.  10. 


PUBLIC   BUILDINGS  AND 
SCHOOLS. 

12.  Elmlra,  N.  Y Mav  20 

„      Adv.  May  20  to  Juni  3. 

12.  Wilson,    Pa jun    io 

It.  Trenton.  N.  j.         i^vlo 

Adv    Iiiay20toJ,i«.-8:-*^'^^'' 

13.  Illinois     Mav  !>n 

13.  New  York,  N.  T. . . .       ' ' '  May  20 

Adv.  May  20.         '^^  ''" 

13.  Pennsylvania     i,,_      , 

13.  NaUonal   Military  Homii 

1|.  StniwateV.'  Minn. ' '. '. ! ". '. '. ! '.  j^n    \l 
13.  Romney,   W.    Va....  jun'  in 

13.  New  Castle,   Pa  jun"  }o 

13.  Duluth.  Minn.   ..'■•■  jun    |2 
13.  Clarksdale.  Miss...    j,/J;    i,, 

13.  Newark.  Del.    .  y-j^n    10 

14.  Seattle,  Wash.    ...     ..    '    jun'    3 

14.  Butler,   Pa jf,"-   -,„ 

14.  Vancouver,  Wash.      .:.•.■.•  j^^'  J§ 
14.  Osawatomle,   Kan.  Ti.n    in 

14.  Merlden,   loWa    ....:::::  Kn.  \o 


Jun. 

Jun. 
Jun. 

Jiin. 
Jun. 

Jun. 
Jun. 

Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 


Bids  See  Eng. 

Close.  Record. 

Jun.  15.  South    Boston,     Va May  20 

Jun.  15.  Sidney,  Mont May  ST 

Jun.  16.  Columbia  Station,  Ohio..  May  ST 

Jun.  15.  Ithaca,     N.     Y Jun.     3 

Jun.  15.  Wall    Lake,    Iowa Jun.     3 

Jun.  15.  Arden,    Pa Jun.  10 

Jun.  15.  Penns  Grove,  N.  J Jun.  10 

Jun.  15.  Pittsburgh,   Pa Jun.  10 

Jun.  15.  St.    Paul,   Minn Jun.  10 

Jun.  15.  Trenton,  N.  J Jun.  10 

Jun.  15.  Culver  City,  Cal Jun.  10 

J  un.  IB.  Middletuwn,  Ohio May  II 

Jun.  16.  Leesburg,    Ohio May  ST 

Jun.  17.  Sclotovllle,    Ohio    Jun.  10 

Jun.  17.  Jacksonville,  Fla Jun.  10 

Jun.  19.  Macomb,  111 Jun.  10 

Jun.  IS.  Meenah,    Wis May  II 

Adv.  May  13,  20. 

Jun.  19.  Sulphur  Grove,   Ohio Jun.     3 

Jun.  19.  Lilly,  Pa Jun.  10 

Jun.  19.  Freehold,    N.    J Jun.  10 

Jun.  19.  Fessenden,    N.    D Jun.  10 

Jun.  19.  East  Orange,  N.  J Jun.  10 

juii.  2u.  Putnam,   Conn May  20 

Jun.  20.  Springdale,  Iowa May  20 

Jun.  20.  Dunn  Center,  N.  D May  17 

Jun.  20.  Dayton,    Ohio    Jun.     3 

Jun.  20.  Waterloo,   N.   Y Jun.     3 

Jun.  20.  South  Bend,  Ind Jun.  10 

Jun.  20.  Ann    Arbor,     Mich Jim.  10 

Jun.  21.  Douglas,  Ariz May  26 

Jun.  21.  Saideer,  N.  D May  27 

Jun.  21.  Pittsburgh,    Pa May  17 

Adv.  May  27  to  Jun.  10. 

Jun.  21.  Leesburg,   W.   Va Jun.  10 

Jun.  21.  Seville,    Ohio    Jun.  10 

Jun.  22.  Mlnden,  La May  10 

Jun.  22.  Rumford,  Me May  27 

Jun.  22.  Ansonia,    Ohio     Jun.     3 

Jun.  22.  New   Orleans,    Ija Jun.  10 

Jun.  22.  Knoxville,    Iowa    Jun.  10 

Jun.  22.  Hebron,    N.    D Jun.  10 

Jun.  23.  Washington,    Ind Biay  17 

Adv.  May  27,  June  3. 

Jun.  23.  Alliance,    Ohio May  27 

Jun.  23.  Grand   Rapids,   Ohio Jun.  10 

Jun.  23.  Des  Moines,  Iowa Jun.  10 

Jun.  23.  Kearney,   Neb Jun.  10 

Jun.  23.  Wayne,    Neb Jun.  10 

Jun.  23.  Edmund,    N.    D Jun.  10 

Jun.  24.  Quincy,   Pa Jun.     3 

Jun.  24.  Plymouth,  Mich Jun.  10 

Jun.  25.  Albuquerque,   N.   M May  27 

Jun.  26.  Redfleld,   S.   D May  20 

Adv.  May  20,  27. 

Jun.  26.  Grinnell,    Iowa May  27 

Jun.  26.  Pottstown,    Pa Jun.     I 

.Tun.  26.  Lake   Linden,    Mich Jun.     3 

Jun.  26.  Harpster,  Ohio  Jun.  10 

Jun.  26.  Pompton  Lake,  N.  J Jun.  10 

Jun.  27.  Lewis,   Iowa May  27 

Jun.  27.  Erie,  Pa May  27 

Adv.  June  3. 
.Tun.  27.  Rochester,    N.    Y May  27 

Adv.  May  27  to  Jun.  10. 

Jun.  27.  Mendota,    111 Jun.  10 

Jun.  27.  Dunning,    111 Jun.  10 

Jun.  28.  New  Albany,   Ind Jun.     3 

Jun.  28.  New   Albany,   Ind Jun.  10 

Jun.  30.  Edmore,    N.    D Jun.  10 

July    I.Webb   City.    Mo Jun.     3 

Adv.  Jun.  3,  10. 

July    1.  Joplln,    Mo Jun.  10 

July    6.  Ghillicothe,   Ohio   Jun.  10 

July  20.  Chillicothe,  Ohio   Jun.  10 

Aug.    7.  Portland,  Ore Jun.  10 

Adv.  Jun.  10. 

PRIVATE   BUILDINGS. 

Jun.  13.  Chicago,  111 May  H 

Jun.  14.  Kingston,    Ont Jun.  10 

Jun.  15.  Ellendale,   N.   D Jun.     3 

•lun.   15.  Fullerton,   N.   D Jun.     3 

Jun.  15.  Canton.  Ohio  Jun.  10 

Jun.  16.  Benson,  Wis Jun.  10 

Jun.  31.  Private       Bldg.,       Cincin- 
nati,   Ohio May  27 

Julv     1.  New    Orleans,    La May  20 

July     I.Grand    Island.    Neb May  20 

NEW   INDUSTRIAL  PLANTS. 

Jun.  15.   Port    Arthur.    Tex May  27 

Adv.  May  27. 
Jun.  17.  Bridgeport,    Conn Jun.  10 

(2  Props.)  Adv.  Jun.  10. 
July  15.  West    Allis,    Wis Jun.  10 

MISCELLANEOUS. 

Jun.  12.  Coal,   Norfolk,   Va May  It 

Adv.  May  13,  June  3. 
Jun.  13.  Elevator,    Etc.,    National 

Military  Home,  Ind Jun.  10 

Jun.  13.  Examine    Gas    Rates, 

Peoria,  111 Jun.  10 

Adv.    Jun.    10. 
Jun.  14.  Boilers  for  Ice  Boat,  Bal- 
timore, Md May  ST 

Adv.  May  27,  June  3. 
Jun,  15.  Concrete    Mixer,    Revere, 

Mass Jun.  10 

Jun.  15.  Smoke    Stack,    Princeton, 

N.  D Jun.  10 

Jun.  15.  Sprinkling  System,  Pitts- 
burgh,  Pa Jun.  10 

Jun.  17.  Guard  Rails,  VIrden,  Man.  Jun.  10 
Jun.  19.  Road  Oil,  Newark,  N.  J..  Jun.  10 
Jun.  20.  Underpass,  Connecticut..  Jun.     3 

Adv.  Jun.  3. 
Jun.  21.  Chemical     Engine,      etc., 

Butte,  Mont Jun.     3 

Adv.  Jun.  3. 
Jun.  22.  Elevator,   Corpus  Chrlstl, 

Tex Jun.     3 

Jun.  26.  Cranes,     Scrapers,     Etc., 

Seattle,  Wash Jun.  10 

Jun.  80.  Mechanical  Mall  Handling 

Appar.,  New  York.  N.  Y.  May  12 
July  1.  Cranes,  Seattle,  Wash...  Jun.  10 
July    3.  Fire      Escapes,      Tunica, 

Miss Jun.  10 

July  17.  Mail      Handling     Device, 

New  Orleans,  La May  27 

El.  Rys.,  New  York.  N.  T.  Apr.  SI 

Adv.  Apr.  29  to  May  IS. 
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In  a  Period  of  Business  Expansion  Contractors  Should  Prefer 

Work  in  Lines  Not  Overextended 

Conditions  Have  Largely  Confined  Present  Activity  to  Industrial  Construction,  Which  Further  Promotion 
May  Cause  to  Become  Less  Attractive  from  Contractor's  Point  of  View  Than  Railroad  or  Public  Work 


NEW  FACTORY  building,  according  to  re- 
liable statistics,  has  shown  unprecedented 
activity  for  the  past  six  months.  In  former 
years  this  class  of  construction  averaged  one- 
sixth  the  volume  of  residential  building.  To-day 
it  averages  more  than  one-third.  The  activity 
in  this  line  and  the  relative  slackness  in  the  con- 
struction of  buildings  for  rent,  coupled  with  ris- 
ing wages  in  most  of  the  industries  producing 
construction  materials,  explain  the  unusual  con- 
ditions in  the  contracting  field  of  high  prices, 
with  some  firms  extremely  busy,  but  with  others 
slack.  Although,  as  was  pointed  out  in  this 
journal  last  week,  price  advances  have  not  been 
so  general  nor  so  great  as  is  popularly  supposed, 
it  is  usual,  by  the  time  any  substantial  advance 
has  been  recorded,  for  contractors  and  construc- 
tion equipment  to  be  busily  occupied.  However, 
the  bearing  on  this  question  of  building  and  rail- 
road construction  must  be  recognized,  as  without 
activity  in  both  these  lines,  everyone  cannot  be 
kept  busy.  While  plan  filings  have  been  large,  in 
the  case  of  buildings  constructed  for  rent,  many 
of  the  projects  have  not  gone  forward.  The 
shadow  of  the  eight-hour-day  demand  hangs 
heavy  over  the  railroads  and  makes  them  hesitate 
to  begin  large-scale  improvements,  in  spite  of  the 
fact  that  earnings  are  more  satisfactory  than 
for  some  years. 

On  the  other  hand,  men  do  not  hesitate  to  build 
factories  when  a  market  for  their  product  is  in 
actual  existence.  Hence  it  is  not  surprising  that 
under  the  sunshine  of  active  domestic  and  ab- 
normal foreign  demand  May  incorporations  in 
the  Eastern  states  alone  exceeded  $30,000,000,  and 
established  a  new  record  for  the  month. 

The  present  increase  in  construction  activity, 
then,  may  still  be  characterized  as  limited  to 
projects  for  the  production  of  commodities  to 
satisfy  the  existing  demand,  and  this  expansion 
seems  to  continue  in  the  belief  that  the  existing 
demand  will  be  prolonged.  General  development 
work,  the  building  of  properties  for  rent  and  the 
construction  of  transportation  facilities — with 
the  striking  exception  of  highway  building — are 
below  normal  for  a  time  of  business  expansion. 

Now,  with  the  political  situation  satisfactorily 
resolved,  there  is  danger  of  developing  overcon- 
fidence  in  the  future  market  for  manufactured 
products.  While  our  trade  with  neutral  coun- 
tries has  increased  at  a  greater  ratio  then  even 
our  European  trade,  we  may  before  long  be 
fighting  powerful  competition  to  hold  that  in- 
crease. While  Europe  is  buying  from  us  in  large 
volume,  opinion  is  divided  as  to  the  continuance 
of  this  business  after  the  close  of  the  war.     At 


least  there  is  no  guarantee  that  it  will  continue. 
While  we  ourselves  are  buying  record-breaking 
quantities  of  foreign  goods  and  absorbing  a  large 
domestic  output  at  the  same  time,  our  ability  to 
continue  doing  so  may  suddenly  be  found  to  de- 
pend on  the  volume  of  our  sales  abroad. 

Whatever  may  be  said  of  construction  work, 
general  business  is  in  a  period  of  great  pros- 
perity. However  good  our  present  banking  sys- 
tem, overexpansion  and  a  decline  will  follow  such 
a  period  sooner  or  later.  Insurance  against  too 
rapid  extension  and  a  serious  check  in  business 
affairs  is  to  be  looked  for  in  constructive  efforts 
to  keep  down  costs,  improve  commercial  facilities 
and  serve  our  foreign  markets  so  well  as  to  hold 
them  after  the  war.  On  the  part  of  the  contrac- 
tor in  managing  construction  work  and  in  ex- 
panding on  certain  kinds  of  contracts,  as  well  as 
on  the  part  of  men  in  other  lines  of  business, 
domestic  extravagance  is  to  be  avoided.  The 
time  is  coming,  if  the  present  rate  of  promotion 
keeps  up,  when  to  have  railroad  and  public  work 
in  hand  will  be  more  of  an  asset  to  a  contractor 
than  to  have  industrial  work. 

In  view  of  these  considerations,  the  fact  that 
commodity  and  building-material  prices  are  sta- 
tionary and  tend  to  softness  is  favorable,  if  it 
does  not  induce  too  great  speculation  in  manu- 
facturing enterprises.  Another  favorable  iact  is 
that  crops  are  nearly  normal,  indicating  that 
while,  with  last  year's  surplus,  there  will  be 
enough  to  hold  our  business,  there  will  not  be 
enough  to  depress  the  market.  It  is  a  good  thing 
also  that  uncertainty  as  to  the  extent  of  further 
liquidation  of  foreign-held  American  securities  is 
keeping  down  stock  speculation.  Any  factor  that 
tends  to  prevent  excessive  speculation  is,  in  the 
long  run,  favorable.  A  great  increase  in  the  pro- 
motion of  manufacturing  enterprises  would  be 
unfavorable,  as  would  a  further  great  increase  in 
imports. 

Waterworks  and  Sewers 

The  lowest  bid  received  at  Hartford,  Conn.,  for 
constructing  a  sewer  conduit  was  $66,000.  A 
sewer  system  to  cost  $315,000  has  been  contracted 
for  at  Logansport,  Ind.  Bids  have  been  opened 
on  two  large  waterworks  contracts  at  St.  Paul, 
one  to  cost  $136,000  and  one  $315,000.  The  low- 
est bid  received  for  waterworks  construction  at 
Everett,  Wash.,  was  $473,000. 

Bids  are  desired  for  constructing  sewage-dis- 
posal works  at  Greenwich,  Conn.  Lexington,  Ky., 
will  receive  bids  June  20  for  constructing  outfall 
sewers.     Clinton,  Okla.,  Lansing,  Mich.,  and  Ft. 


Worth,  Tex.,  are  considering  waterworks  exten- 
sions costing  respectively  $225,000,  $165,000  and 
$100,000. 

Buildings 

Important   new   building   work   noted   in   thi« 

issue  includes: 

Contracts  awarded :               Kind  of  Building  COat 

Cincinnati,  Ohio Y.  M.  C.  A.  building »500,000 

San  Antonio,  Tex. . .  State  institution ?i?'922 

Tacoma,  Wash Theater    300,000 

Bids  opened:  «,„<>«« 

Oklahoma  City,  Okla.Post  office 240,800 

Bids  desired :  ,„.  . .„ 

Brooklyn,  N.  T Court  house 600,000 

Proposed  work : 

West       Springfield,                                 ,  ,«„»»« 

Mass Manufacturing  plant. . .  300,090 

New  York  City Apartment  house 1$?'2S2 

New  York  City Club  house J22'2S? 

Parkersburg,  W.  Va.  Freight  house ?99'X2s 

Birmingham,  Ala...  Public  buildings    2,500,000 

Lima,  Ohio Factory ?I?'2S2 

Chicago,    111 Office  buildings   ??5'222 

Chicago,    HIT. Park  buildings ?2S-222 

Chicago,    111 School  buildings   IJI'222 

Minneapolis,   Minn.  .Cold  storage  buildmg. .  350,000 

Los  Angeles,  Cal Hospital  buildings    500,000 

Bridges  and  Roads 

A  contract  has  been  awarded  at  Ottawa,  Ont., 
for  the  superstructure  of  a  bridge  to  cost  $84,000. 
Bids  are  desired  for  constructing  a  small  draw- 
bridge at  Georgetown,  Del.  Three  bridges  on 
which  bids  will  be  opened  July  6  at  Spokane, 
Wash.,  will  cost  $262,000.  A  contract  vrill  be  let 
June  19  for  building  a  concrete  arch  bridge  200 
ft.  long  at  Toronto,  Ont.  A  proposed  bridge 
across  the  Platte  River  at  Wahoo,  Neb.,  will  cost 
$97,000. 

The  larger  paving  contracts  noted  in  this  issue 

are  summarized  in  the  following  table: 

Cost  or 
Contracts  awarded :  Kind  of  Paving  Quantity 

Columbus,  Ohio Macadam    ???'222 

Vincennes,    Ind Concrete    ^^*'22x 

South  Bend.  Ind Asphalt .146,000 

Salina,  Kan Brick    30,000  sq.  ydL 

Albany^V'  Y State  aid  highways. .  .$1,187,000 

Bids  desired:  ,^  „.„  . 

Brooklyn,    N.    Y Paving   45,000  sq.  yd. 

Long     Island     City, 

N.  Y Asphalt    65,000  sq.  yd. 

Seymour,  Ky Concrete  roads .- ;2  ™!" 

Georgetown,  Ky Highways 32  ml. 

Cuyahoga    Falls,  .„  „„„ 

Ohio Brick    32,000  sq.  yd. 

Lisbon,  Ohio Highways   $566,000 

Harvard,  HI Asphalt    |3,000 

St.  Louis,  Mo Paving S?'222 

Minot,  N.  D Paving 85,000 

Proposed  work:  „<,,.„«» 

Elizabeth,  N.  J Paving ??2'222 

Monroe,  Ga Highways   522'222 

Lexington,  Ky Highways   ?22'222 

Georgetown,  Ky Macadam    ^yI„'", 

Holly  Springs,  Miss.  Concrete    20  ml. 

Alexander  City,  Ata .  Highways 45  mi. 


WATERWORKS 


PROPOSED  WORK. 

Boston,  Mass. — War  Department  has 
granted  permission  to  the  city  to  erect  a 
high  pressure  Are  service  pumping  station 
on   Boston  Shore  of  Charles  River  Basin. 

Foxboro,  Mass. — About  9800  ft.  4,  6  and 
8-in.  pipe  will  be  laid  to  extend  water 
mains;   cost  $11,000.     W.  R.   Lewis,  Clerk. 

Auburn,  N.  Y. — City  considering  con- 
struction of  filtration  plant.  Address 
City  Clerk. 

Batavia,  N.  Y.— George  W.  Fuller,  170 
Broadway.  New  York,  reported  in  favor 
of  the  plans  of  Chester  &  Fleming,  of 
Pittsburgh.  Pa.,  for  improvements  pro- 
posed to  water  works. 

Huntington,  L.  I.,  N.  Y. — The  construc- 
tion of  a  municipal  plant  for  the  Hunt- 
ington Bay  and  Harbor  sections  is  re- 
ported under  consideration.  Huntington 
Association  may  be  able  to  give  informa- 
tion. 

Jamaica,  N.  Y. — Hansen  &  Coulter,  2 
Rector  Street,  New  York,  engaged  as 
consulting  engineers  in  connection  with 
the  installation  of  an  iron  removal  plant 
for  the  Jamaica  Water  Supply  Co.  of 
Jamaica. 


CONTRACTING  NEWS 

Of  Special  Interest  to  Engineers,  Contractors,  Builders  and 
Manufacturers  of  Engineering  and  Building  Supplies 


Irvlngton,  N,  J.— Citizen.s  voted  in  favor 
of  water  mains.  E.  W.  Terhune,  Engi- 
neer, Irvlngton;  Joseph  A.  Murphy,  Vil- 
lage Clerk. 

Stone  Harbor,  N.  J. — Election  will  be 
held  to  vote  on  purchasing  water  works, 
at  cost  of  $56,000,  and  sewage  disposal 
plant,  at  cost  of  $35,000. 

Trenton,  N.  J. — Council  is  reported  con- 
sidering filtration  plant;  cost  $10,000.  Ad- 
dress City  Clerk. 

West  Wlldwood,  N.  J.— The  West  Wild- 
wood  Water  &  Power  Co.  formed  to 
supply  water  for  Middle  Township,  Cape 
May.     George  Flint  interested. 

Meadvllle,  Pa. — Citizens  May  16  voted 
$10,000  bonds  for  water  works.  B.  P. 
Miller.  Jr.,  Engineer,  Meadvllle.  Address 
City  Clerk. 


West  Point,  Va.— Citizens  voted  $30,000 
bonds  for  extensions  to  water  works,  sew- 
ers  and    paving. 

Salisbury,  N.  C. — It  is  proposed  to  de- 
velop new  supply,  pipe  line,  filter,  reser- 
voir and  new  pumping  plant.  J.  L.  Lud- 
low, Engineer,  Wlnston-Salem;  J.  W. 
Neave,    Superintendent  of  Water  Works. 

Greenville,  S.  C— W.  F.  B.  Hayns- 
worth.  City  Engineer,  writes  that  no 
water  works  Improvements  are  contem- 
plated in  this  city.  The  purchase  of  the 
water  works  system  owned  by  the  Amer- 
ican Pipe  Company  is  contemplated,  but 
no   improvements  will  be  necessary. 

Athens,  Ga. — The  Superior  Court  vali- 
dated $40,000  bond  issue  for  extensions 
and  improvements  to  water  works.  Bonds 
have  been  sold.     Address  City  Clerk. 


Savannah,  Ga.— B.  R.  Conant,  Chief  En- 
gineer, Savannah  estimates  cost  of  re- 
habilitating city's  water  works  at  $300,000. 

Monroe,  Ga. — City  is  considering  im- 
provements to  water  works.  Walter  Q. 
Kirkpatrick,  Engineer,  Jackson,  Miss. 

Havannah,  Fla. — It  is  proposed  to  con- 
struct water  works  costing  $15,000  to 
$20,000.  J.  H.  Turner,  Clerk;  J.  B.  Mc- 
Crary,  Engineer,  Atlanta,  Ga. 

Birmingham,  Ala. — Purchasing  plant  of 
Birmingham  Water  Works  Co.  or  con- 
structing new  plant  being  considered  by 
City  Commission;  $4,500,000  bonds  issued 
for  same. 

Oakdale,  La. — Bonds  for  $18,000  will 
be  sold  June  28  for  constructing  water- 
works, Hon.  S.  A.  Pitman.  Secretary 
Board  Aldermen.     See  "Bids  Desired." 

Greenville,  Tenn. — Improvements  to  wa- 
ter works  costing  $7,000,  including  300,000- 
gal.  stand  pipe,  contemplated.  C.  E. 
Caile,    City  Engineer. 

Chardon,  Ohio. — City  CouncH  consider- 
ing granting  franchise  to  F.  R.  Gravatt 
and"T.  W.  Morgan  of  Barberton  for  con- 
structing water  works;  probable  cost  $57,- 
004. 

East  Palestine,  Ohio. — Water  bonds  for 
$35,000  will  be  sold  July  10  by  O.  L.  Butta, 
Village  Clerk. 
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--y.  Ohte<— City  CoubcU  Is  reported 
oonMarinc  eoaatmetinK  thu  suiiuner  « 
MM^tM-CkL     r— MTOh.       Addraa     Oty 

Wooatar.  OMe.— City  wUl  develop  w> 
SSPtoved  wmtar  aupply  tram  weUa  In  the 
KHIbnck  VkOor  weM  of  the  dtr.  It  U  tiM 
BtaBoon  to  abandoa  the  preacnt  wnircoa 
*(  MWlr  «h«n  the  new  works  are  oora- 
Tbe  w.  J.  Slisiiaaii  Oompanr. 
the  Naabr.  Totado. 

,  ImL— Ctty  aoU  H1.I>W  wa- 

tar  works"  ImprovacDeBt  bonds.     Addraas 
aty  Clack. 


^.  Ind. — Reported  desired 
jBta  Joaa  M  by  E.  U.  Mocrla.  Chmn. 
Beard  Pablle  Works,  (or  water  and  sewer 
eanaactloaa  oo  Eddy  Street  and  lliah- 
waka  ATenue. 


t-aaalna.    Mich.— ElectloB    to    be    held 
Xaaa  It  to  vote  S1«.M«  booda  for  oon 
raaarvolr 


and    aztenaloDs    to 

O.  Bddy.  City  Bo- 

W.    B.    Klrlnr.    Seeratarr    Board 

'ater  *   Bcctrtc   Ucht  "tt-ttiM-Iiim  — 

Gibson  City,  IM.— City  OonneU  author- 
ised plans  prepared  for  water  worka  and 
elecUic  Ucht  plant.     Address  City  Clerk. 


ill.^<^ntract  soon  to  be  let 
tgr  panplnc  plant  and  tank  and  tower 
F«dlar-CouU  Company.  Bnslneers.  St. 
iMiia.  Mo.    D.  ATHoward.  Villace  Oerk. 

LjiMellle,  III.— Citizens  voted  to  con- 
•tfoet  water  works  cosUns  UO.WK).  A 
«•■  lie  ft.  deep  «nu  be  aoak  and  a  karo- 
MBa  aaclDe  histalled  to  drtva  pump.  Ad- 
vaaa  'VUlasa  Clark. 

Waukasan,  III. — Flaaa  under  consldera- 
ttODfor   flItraUon    planr.      Addreaa   Com- 

Nanaal.    ill.— CiUsens.    May    tJ.    voted 
bonds    for    water    works    and    for 
g   a    septic    tank.      Bonds    will    be 
July    S.      O.    C.    BroyhiU.    EInslneer, 
Noraial:  T.  H.  Keys.  City  aerk. 

Waukagan,  III. — Installation  of  water 
■tetera  Is  under  consideration.  Addreaa 
City  Clerk. 

Cl^moiit.  Iowa.— Citlsena  June  6  voted 
nt,OM  bonds  for  water  works.  E.  T. 
Seott.  Clerk. 

Jennings,  Kan.— City  is  oonsiderins  in- 
sfalllnc  water  works  and  electric  light 
plant. 

Blue  Hin,  Neb.— Plans  approved  by  City 
Ooandl  for  manidpal  water  worka  and 
electric  light  plant. 

Wlnnebaoe,  Neb.— Citisens  voted  $10.- 
MO  bonds  for  improvinc  water  worka.  Al 
M   Smith.   Clerk. 

Madiaon,  S.  O. — E>]uipment  of  the 
water  works  is  to  be  improved.  Address 
Mayor. 

•harldsn,  Mont. — Citizens  voted  to  con- 
struct water  worka  costing  tSS.OOO.     Ad- 
I  City  Clerk. 

.     Me.— Prank    U     Wilcox.    St. 

Mo.,  enxaced  to  prepare  plans  and 

tkma  for  water  works  and  sewer 


Kl  Paae,  Tex.— City  contemplates  pur- 
ebaaing  turbine  engine  for  water  works; 
eoM  about  tlOt.OM.    Address  aty  Oerk. 

Fort  Worth,  Tex. — Reported  eztenstons 
to  water  works  and  sewerage  system  are 
Dtemplated:  probable  coat  1100.000.    Ad- 
aty  Cierk. 


Oalvaston,  Tex.— M.  E.  Sjay,  City  Com- 
iiilaslnnsr  of  Water  and  Sewerage,  la  re- 
ported In  favor  ot  the  dty  building  a 
rsasiTsIr  .of  M.OM.OOO  gat  capacity. 

Kanady,  Tax. — See  "Sewemcs  and  Sew- 
a«s  DispoaaL" 

Van  Alstyne,  Tex. — The  dty  will  con- 
struct a  brick  pumping  station  for  water 
works:  also  lay  mains  and  other  Improve- 
ments. 

Clinton,  Okla. — Election  will  aoon  be 
held  to  vote  1225.000  bonda  for  water 
works.  Engineers.  Benham  Engineering 
Company.    Oklalioma. 

McLoud,  Ofcla^^Benham  Engineering 
Company  of  Oktaboma  engaged  by  dty 
to  prepare  plana  snd  spedllcatlons  for 
water  supply:  about  (U.MO  available  for 
Improvement. 

New  Wilaon.  Okla.— All  bids  opened  May 
S  (or  constructing  water  works  and  deo- 
Me  U^t  plant  have  been  rejected.  The 
dty  wtD  construct  the  plants  under  super- 
vWon  of  Benham  Engineering  Co..  Okla- 


Puyallup,  Wash.— J.  L.  La  Plante,  Clt> 
Clerk,  reports  Council  pUns  installation 
of  pumpTiig  plant  to  supply  Puyallup 
Uelghu.     Oeorge  t».  BaU.  City  Engineer. 

Seattle,  Wash.— Lake  Forest  Light. 
Water  *  Power  Company,  of  Seattle,  has 
applied  to  King  County  Commissioners 
for  a  K  year  franchise  to  construct, 
maintain  and  «)perate  a  system  of  water 
pipe  in  Lake  Foreat,  Second  and  Third 
Addltlona. 

it  ia  proposed  to  lay  J940  ft.  8-ln.  c.  1. 
pipe  at  a  cost  of  $«,S»0,  in  North  Fifty- 
ninth  Street  and  other  atreets.  O.  A. 
Piper.  City  Engineer. 

Puyallup,  Wash.— Contract  will  soon  be 
let  for  constructing  a  concrete  pumping 
nation  and  pipe  line  at  Maplewood  Springs 
to  connect  with  city  water  system:  cost 
about  n.OOO.  George  D.  BaU,  City  Engi- 
neer.   J.  L.  La  Plante.  Oty  Clerk. 

Fresno,  Cal.— The  U.  S.  Forestry  Dent, 
will  install  about  8000  ft  water  pipe  and  a 
10.000-gal.  tank  near  Huntington  Lake 
this  summer.  Address  M.  A.  Benedict, 
Supervisor  of  Sierra  National  Forest,- 
Fresno. 

Loa  Ange'es,  Cal.  —  Construction  of 
Chataworth  reservoir  Is  contemplated. 
Address  Public  Service  Commission. 

Pasadena,  Cal. — Contract  soon  to  be  let 
by  City  Commission  for  constructing  ce- 
ment lining  for  new  North.slde  reservoir. 
Address  Samuel  B.  Morris.  Chief  Engineer 
Water  Department. 

SanU  Monica.  Cat.— Citizens  voted  May 
t(  in  favor  of  $712,000  bond  Issue  for  pur- 
chase of  water  works.  M.  K.  Barretto, 
Commissioner  of  Finance. 

Taft,  Cal. — City  Trustees  contemplate 
constructing  extensions  to  Are  pressure 
mains;  cost,   $3,500.     Address  City  Clerk. 

Woodland,  Cal.— Citizens  voted  $55,000 
bonda  for  municipal  water  works.  Ad- 
dress City  Clerk. 

Lat  Veqas.  Nev. — The  San  Pedro,  Loa 
Angeles  &  Salt  Lake  R.R.  Co.  (A.  Ma- 
guire,  Ch.  Engr..  Ljs  Angeles.  CaL)  will 
improve  water  system  at  Las  Vegas. 

Chloride,  Arli.— O.  H.  Hennlng  of  Los 
Angeles.  tSal.,  planning  to  construct  elec- 
tric light,  power  plant  and  water  works. 

FlagsUff,  Ariz.— Plans  for  converting 
a  crater  near  San  Francisco  peaks  north 
of  Flagstaff  Into  a  350.000,000-gaI.  reser- 
voir liave  been  prepared  for  R.  A.  Merely. 
President  of  Williams  Water  &  Electric 
Co.,  of  Williams,  Ariz.,  to  include  build- 
ing of  a  retaining  wall  around  one  side 
of  the  rim  of  the  crater  which  now  has 
an  estimated  capacity  of  135,000.000  gal., 
and  construction  of  pipe  lines  to  Flag- 
staff, William  and  Grand  Canyon.  The 
reservoir  is  to  be  used  to  supply  the 
Santa  Fe  R.  R.  system  with  water. 

Oatman,  Ariz. — Letting  of  contracts  for 
material  or  supplies  required  for  water 
and  sewerage  system  contemplated  by 
Mohave  Oatnuih  Water  Company,  will  be 
ilclayed  for  some  time  owing  to  strikes. 

Wlckenburg,  Ariz. — Election  will  be 
held  July  1  to  vote  $5,000  for  remodeling 
water  works. 

Faust,  Utah. — The  San  Pedro,  Los  An- 
geles &  Salt  Lake  R.R.  Co.  (A.  Maguire, 
Ch.  Engr..  I>os  Angeles,  Cal.)  will  con- 
struct a  woodstave  pipe  line  at  Faust: 
cost  $40,000. 

Lofgreen,  Utah. — The  San  Pedro,  Los 
Angeles  &  Salt  Lalie  R.R.  Co.  (A.  Maguire, 
Ch.  E^gr..  Los  Angeles,  Cal.)  will  con- 
struct a  150.000-gaI.  reservoir  at  Lofgreen. 

Marysvsle,  Utah. — Citizens  voted  $15,- 
000  bonds  to  install  water  works.  George 
T.  Eayrs,  Town  Clerk. 

Salt  Lake  City,  Utah.— Utah-Idaho  Su- 
xar  Company.  In  which  Charles  W.  Nib- 
ley,  Templeton  Block,  is  interested,  in- 
tends constructing  a  storage  reservoir 
costing  $2,000,000. 

St.  Pierre  de  Lace,  Que, — Council  con- 
templates installing  water  works  costing 
$15,000.  J.  H.  Langlais  may  be  able  to 
give  information. 

Winnipeg,  Msn. — City  Comptroller  has 
decided  to  recommend  to  Council  purchase 
of  a  new  motor  to  drive  the  5.000,000-gal. 
pump  at  McPhlilips  Street  water  works 
plant  to  replace  motor  In  use. 

Moose  Jew,  Sask. — Water  works  im- 
provement contemplated.  Address  City 
Oerk. 


Cleveland,  Ohio.— Until  June  21,  by 
Commissioners  Purchases  and  Supplies 
for  disk  water  meters  for  the  Department 
of  Public  Utilities  division  of  water. 

Greenwich,  Ohio.— Reported  desired 
until  June  22,  by  F.  H.  Daniels,  City 
Clerk,  tor  water  works  improvements  to 
include  1200  ft.  10-in.  c.  1.  ?'?«'«*<;■• 
installing  pump,  reservoir,  etc.  Probable 
cost  $15,000. 

Crystal  Falls,  Mich.— Until  June  19  (re- 
advertisement)  by  W.  J.  Gribble,  City 
Clerk,  for  constructing  water  works  ex- 
tensions. 

Detroit,  Mich,— Reported  desired  until 
June  19,  by  Geo.  J.  Fllnn,  Secy.  Fire 
Commissioners,  for  furnishing  material 
and  laying  pipe  line  to  include  4000  ft. 
6-in.  c.  i.  pipe,  together  with  400  gate 
boxes,   400  gate  valves,  etc. 

Menominee,  Mich.— Until  June  29^y  H. 
H.  Blunden.  Secy.  Board  Public  Works, 
for  constructing  filtration  plant  and  other 
Improvements.  Burns  &  McDonnell,  En- 
gineers, 402  Interstate  Huilding,  Kansas 
City,  Mo. 

Dunning,  III.— Until  June  27  by  Board 
Administration,  office  of  Capitol  building 
(Frank  D.  Whipp,  Fiscal  Superv.)  for  fur- 
nishing and  installing  extension  to  water 
mains  to  and  from  new  power  plant,  Chi- 
cago State  Hospital  at  Dunning. 

Oak  Park,  III.— Reported  desired  until 
June  19  by  C.  H.  Hill,  Village  Pres.,  for 
water  mains  in  Congress,  Maple  and 
Seventy-second  Avenues.  W.  F.  Sar- 
geant,   Village  Engr. 

Shawano,  Wis.— Until  June  27  by  City 
Clerk  for  constructing  dam  and  power 
house,  advertised  in  Engineering  Record. 
Engineers,  Power  Engineering  Company, 
Minneapolis,  Minn.  B.  Royer,  Chairman 
Water  Works  Commission. 

Ankeny,  Iowa. — Until  June  30,  by  A.  L. 
Stebleton,  Town  Clerk,  for  water  works, 
advertised   In   Engineering  Record. 

Pottsvllle,  Iowa.— Until  June  26  by  Wm. 
Sheppard,  Town  Clerk,  for  approximately 
3325  ft.  of  4-ln.  main,  hydrants  and  gate 
valves.  Marr,  Green  &  Co.,  Sanitary 
Engrs.,  17  N.  La  Salle  Street,  Chicago,  111. 

Panama,— Until  June  23,  by  MaJ.  ESirl 
I.  Brown.  Corps  Engrs.,  U.  S.  A.,  General 
Purchasing  Officer  Panama  Canal,  Wash- 
ington, D.  C,  for  Clr.  1063  c.  i.  pipe,  etc. 


Oklahoma,  Okla.— Water  bonda  for  $1,- 
tHMt  and  sewer  ttonds  for  fZOO.OM  will 
be  aold  June  M.  It  Is  reported.  Address 
Mike  Donnelly,  Commissioner. 

Prague,  Okla. — Election  soon  to  be  held 
to  vote  on  leasing  the  munldiwl  water 
works  and  electric  light  plant  to  W.  E. 
Ambrtater. 

Las  Cruces.  N.  M. — Bonda  for  Improve- 
ments to  water  works  for  $1S.OOO  and 
17,000  for  sewer  Improvements  win  be 
sold  July  5  by  J.  B.  Dorand,  Clerk;  T.  H. 
Todd.    Engineer,    El   Paso. 

North  Yakima,  Wash.— County  Commis- 
sioners considering  constructing  Inde- 
pendent light  and  water  plant- 


BIOS     DESIRED. 

Waahlngton,  D.  C— Until  July  10,  for 
furnishing  and  delivering  297  tons  of  c.  I. 
water  pipe,  6(  tons  c.  I.  water  pipe  spe- 
cials. Oliver  P.  Newman.  Chmn.,  Com- 
missioners, D.  C,  509  District  Bldg. 

Oakdale,  La. — Until  June  28,  by  Town, 
for  furnishing  material  and  constructing 
water  works,  to  include  oil  engines, 
pumpe,  steel  towers,  hydrants,  valves,  etc. 
Xavfer  A.  Kramer,  Consulting  Engineer, 
Magnolia. 

Bamesvllle,  Ohio. — Until  June  80,  by 
Board  Trustees  Public  Affairs,  for  an  ele- 
vated steel  tank,  rapid  sand  filters  and 
appurtenances  and  a  pumping  station  for 
water  works,  advertised  In  Engineering 
Record.  Morris  Knowles,  Engineer, 
PitUburgh,  Pa. 


PRICES   AND    LETTINQ8. 

i(Indicatea  award  of  contract. 

-^Windsor,  Pa. — Contracts  for  con- 
structing water  works  awarded  by  Bor- 
ough Council  as  follows:  Concrete  work, 
including  reservoir  to  Samuel  A.  Arnold 
of  Windsor,  at  $3,240,  for  excavation 
work,  furnishing  c.  i.  pipe  fittings,  valves, 
hydrants,  to  G.  A.  &  F.  M.  Wagman  Co. 
of  Dallastown,  and  pumps  and  motors  to 
Burrow»  Mfg.   Co.,  at   $1,352. 

-A-Wllmlngton,  Del.— Williams  &  Kinna- 
mon  of  Baltimore,  Md.,  reported  to  have 
secured  the  contract  to  construct  the  res- 
ervoir at  Ridney  and  Eighth  streets. 

*Shreveport,  La. — Contract  for  furnish- 
ing cast-iron  pipe,  lead  pipe,  valves,  hy- 
drants, castings,  etc.,  awarded  by  city  to 
E.  H.  Vordenbaumen,  at  $14,628. 

-^Cleveland,  Ohio. — Contract  for  auto- 
matic control  oiling  system  for  engines 
and  turbines  at  Water  Works  Division 
Avenue  Pumping  Station  awarded  to  Na- 
tional Valve  &  Mfg.  Co.,  608  New  England 
Bldg.,    at    $10,440. 

♦Farmersvllle,  Ohio. — Contract  for  con- 
structing water  works  (bids  opened  June 
3)  awarded  George  A.  Harrop,  South 
Bend.  Ind.,  at  $13,038.  Midland  Engineer- 
ing Company,  Fort  Wayne,  Ind.,  at  $13,- 
099.  A.  F.  Gilbert,  Clerk  Board  Public 
Affairs. 

-^Maywood,  HI. — Contract  for  construct- 
ing 900,000-gal.  storage  reservoir  (bids 
opened  May  29)  awarded  R.  C.  Wood  & 
Company,  Chicago,  111.,  at  $17,320.  E.  J. 
Thelin,   Village   Clerk. 

-A^Sheboygan  Falls,  Wis. — Following  are 
four  bids  opened  June  2  by  Bd.  Public 
Wks.  for  constructing  water  works: 
Second  Ward  Savings  Bank,  Milwaukee, 
$36,768  (awarded  contract);  Bank  of 
Sheboygan,  Sheboygan,  $35,770;  C.  H. 
Coffin,  Chicago,  111.,  $35,721,  and  Powell 
Garard  &  Company,  Chicago,  HI.,  $35,707. 
Frank    R.    Kroeger,    City   Clerk. 

Morris,  Minn. — Following  are  bids 
opened  May  31  by  city  for  furnishing, 
f.o.b.  cars  Morris.  5300  ft.  10-in.  and  2000 
ft.  4-ln.  c.-i.  main:  U.  S.  Cast  Iron  Pipe 
&  Foundry  Company,  71  Broadway,  New 
York,  N.  T.,  10-in.,  $32.70  per  ton,  and 
4-in.,  $35.70;  total  $7,003.  American  Cast 
Iron  Company  of  Birmingham,  Ala.,  10- 
in.,    $34.10;   4-in.,    $37.10;    total   $7,298. 


St.  Paul,  Minn. — Following  are  unit  figures  of  the  four  lowest  bids  opened  June  5  by 
August  Hohenstein,  Purchasing  Agent,  for  constructing  coagulation  basis:  (a)  Engi- 
neer's estimate,  $144,328  (not  including  contractor's  bond);  (b)  W.  J.  Hoy  &  Co.,  St. 
Paul,  $135,961;  (c)  Slems,  Helmus  &  Shaffner,  St.  Paul,  $137,874;  (d)  Deeks-Deeks  & 
Smith.  716  New  York  Life  Building,  $144,358;  (e)  Winston  Brothers  Co.,  801  Globe 
Building,  Minneapolis,  $162,660. 

(a)  (b)  (c)         (d)         (e) 

1  0.1  acre  clearing  and  grubbing $100.00     $60.00     $80.00  $500.00  $250.00 

2  23,300  cu.  yd.  earth  excavation 0.20         0.22         0.27         0.22         0.31 

3  3,825  cu.  yd.  clay  blanket  under  basins 0.35        0.80        0.70        0.90        1.20 

4  1,532  ton-mlle  sprinkling  and  rolling  foun- 

dation and   embankment 0.26        0.26        0.35        1.50        1.25 

5  16,800  Cu.    yd.    earth    embankment    and    fill 

over  structures 0.25        0.55        0.50        0.70        0.81 

6  1.25  acres    seeding 33.00       75.00       40.00       80.00       48.00 

7  4.200  sq.   yd.    sodding 0.19         0.20         0.22         0.30         0.23 

8  1,276  cu.     yd.     concrete    inverted     groined 

arches,   coagulation  basins 7.75        8.50        7.25       10.50      11.20 

9  424  cu.     yd.      concrete      inverted      barrel 

arches,  coagulation  basins 7.75        8.50        7.25       10.60      11.20 

10  86  cu.      yd.      concrete     inverted     barrel 

arches,   mix.   chamber 7.75        8.50        7.25      12.00      11.20 

11  43  cu.    yd.    concrete    columns,    footings 

and    piers ^...       7.50      10.00        7.75       10.00      li.20 

12  638  cu.   yd.   bottoms  meter   chamber  and 

center    passages 7.50        7.00        7.25        9.75       11.20 

13  1,257  cu.  yd.  concrete  In  flat  slab  construc- 

tion      11.00       11.15       11.50       10.50       11.20 

14  2,023  cu.  yd.  concrete  in  walls 10.50        9.00      10.25       10.00      11.20 

15  860  cu.  yd.  concrete  columns,  beams  and 

corbels     25.00       16.50       11.50       18.00       11.20 

16  34  cu.  yd.  manhole  curbs  and  sumps 18.00       10.00      12.00      12.00       11.20 

17  42  cu.    yd.    concrete    weirs   and    Venturi 

meters     20.00      25.00      12.00       20.00       1120 

26  1,096  sq.    yd.   concrete  special   finishing  on 

floors 1.25         0.60         1.00         2.25         0.60 

27  99,464  lb.  steel  reinforcement,  %  In.  square.       0.05        0.038       0.044       4.43        0.063 
120,195  lb.  steel  reinforcement,  i^  in.  square.       0.049       0.038       0.044       4.24        0.05 
211,913  lb.  steel  reinforcement,   %  in  square.       0.0435     0.038       0.044       4.16         0.045 
369,622  lb.  steel  reinforcement,  %  in.  square.       0.043       0.038       0.044       4.10         0.043 

3,636  lb.  steel  reinforcement,  %  In.  square.       0.042       0.038       0.044       4.34        0.043 
9,868  lb.  steel  reinforcement,  1  In.  square..       0.042       0.038       0.944       4.34         0.043 

28  28,700  lb.   miscellaneous  steel  and  wrought- 

Iron  work o.05         0.12         0.11         0.115       0.135 

31  13  setting  sluice  gates,  48  x  60  In.,  spigot 

end.    in    concrete 50.00       40.00       50.00       40.00       41.00 

6  setting  sluice  gates,  36  x  60  In.,  spigot 

end.    in    concrete 50.00       40.00       50.00       40.00       35.00 

2  setting  sluice  gates,  48  x  48  in.,  spigot 

end.    in    concrete 50.00      40.00       50.00       40.00      35.00 

8  setting  sluice  gates,  42  x  42  in.,  spigot 

end.    In    concrete 40.00       35.00       40.00       40.00       30.00 

84  setting  12-in.  clr.  flanged 5.00      20.00      15.00        5.00        2.60 

32  2  setting   gate    valves       12-ln.    flanged 

ends    2.00      20.00      16.00       50.00        2.50 

2  4-in.  hub  ends 1.25        3.00        5.00      30.00        2.00 

33  40  ton  laying  and  erecting  c.-l.  pipe  and 

specials,  4  to  20  in.,  specials 10.00        9.00      20.00       11.00      10.00 

38  ton  laying  and  erecting  e.-l.  pipe  and 

specials,  4  to  2r  in.,  pipe 7.00        9.00      15.00        8.00       10.00 

11  ton  laying  and  ercxilng  c.-l.  pipe  and 

specials,  24  to  48  in.,  specials 8.00         8.00       20.00       12.00         7.60 

18  ton  laying  and  erecting  c.-i.  pipe  and 

specials,  24  to  48  In.,  pipe 6.00        8.00       15.00        9.00        7.50 

34  2  erecting  and  placing  48  x   24  Ven- 

turi   meter 60.00     160.00     160.00     125.00     125.00 

35  137  ton  furnishing  and  erecting  c.-:.  baffle 

wall  and  stop  plank  grooves 100.00      85.00      75.00      76.00    100.00 

36  8,063  lb,    furnishing    and    erecting    miscel- 

laneous   castings 116.00         0.06         0.06         0.06         0.05 

37  1,250  Un.   ft.   furnishing  and  erecting  elec- 

trical work,  l4-in.  conduit 0.07         0.11         0.12         0.15         0.09 

87           400  Un.   ft.    furnishing  and   erecting   elec- 
trical work,  % -in.  conduit 0.09         0.14         0.15         0.18         0.10 

100  outlet    boxes 0.30        0.60        1.00        0.65        0.26 

10  puU    In    boxes 3.00         2.00         4.00         2.20         S.40 
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St.  Paul,  Minn. — Following  are  unit  figures  of  the  four  lowest  bids  opened  June  6  by 
August  Hohenstein,  Purchasing  Agent,  for  constructing  a  high  service  reservoir, 
"Schedule  B":  (a)  Engineer's  estimate,  $304,519  (does  not  Include  contractor's  bond); 
(b)  Siems,  Helmus  &  Shaffner.  St.  Paul,  $314,948;  (c)  W.  J.  Hoy  &  Co.,  700  Metro- 
politan Building,  $316,225;  (d)  Deeks-Deeks  &  Smith,  716  New  York  Life  Building, 
$332,964;  (e)  Pearson  Construction  Co.,  New  York  Building      Seattle,  Wash.,  $334,314. 

(a)          (b)  (c)  (d)  (e) 

1  4.25  acres   clearing  and    grubbing $50.00     $80.00     $30.00  $50.00  $200.00 

2  90,620  cu.    yd.    earth   excavation 0.20         0.27  0.20  0.20  0.26 

3  14,500  cu.  yd.  clay  blanket  under  reservoir. .  0.35         0.70  0.85  0.75  1.10 

4  10,552  ton-mile  sprinkling  and  rolling  foun- 

dations and  embankments 0.35         0.35  0.22  1.25  0.10 

5  99,800  cu.    yd.    earth   embankments   and   fill 

over  structures 0.25        0.50  0.45  0.60  0.24 

6  41^  acres    seeding 0.33       40.00  75.00  90.00  50.00 

7  12,800  sq.    yd.    sodding 0.19         0.22  0.20  0.20  0.15 

18  4,633  cu.  yd.  concrete  inverted  groined  arch 

floor    7.75         7.00  8.00  9.72  7.40 

19  3,831  cu.    yd.    concrete    groined,    cloistered 

and  barrel  arch  roof 12.00       11.20  ■    13.00  9.72  14.50 

20  2,580  cu.  yd.  concrete  flat  slab  footings  for 

outside   walls V.50         6.80  7.00  9.50  7.90 

21  3,049  cu.    yd.    concrete    outside    wall    slabs 

and    buttresses 14.00      10.00  10.00  10.00  14.50 

22  2,734  cu.    yd.    concrete    division    or    center 

wall                                  7.25         7.50  7.60  9.25  9.90 

23  1,503  cu.  yd.  concrete  columns 17.50       11.50  14.00  9.60  15.30 

24  317  cu.  yd.  concrete  conduits  and  sumps..  7.00      11.00  10.00  12.00  15.30 

25  617  cu.  yd.  concrete  inlet  and  outlet  gate 

chambers  and  aerator 10.90         8.50  13.00  16.50  11.10 

26  95  sq.    yd.    concrete    special    finishing   or  .  , 

floors 1.25         1.00  0.60  2.00  1.35 

27  Steel  Reinforcement: 

27,567  lb.,  %-ln.  square  rods 0.049       0.043  0.038  4.24  0.05 

154,383  lb.,  %-in.  square  rods 0.0435     0.043  0.038  4.16  0.045 

579,332  lb.,  %-in.  square  rods 0.043,     0.043  0.038  4.10  0.04 

124,267  lb.,  %-in.  square  rods 0.042       0.043  0  038  4.34  0.04 

204,380  lb.;  1-in.  square  rods 0.042       0.043  0.038  4.34  0.04 

28  16,510  1b.   miscellaneous  steel  and  wrought- 

iron    work 0.05        0.11  0.10  0.11  0.10 

29  1,267  lb.     copper     and     asphalt     expansion  

Joints;    copper 0.53         0.60  0.40  2.50  0.30 

30  19,300  lin.    ft.    wooden    expansion    joints    in 

footings    r 0.03         0.03  0.06  0.06  0.03 

31  8  setting    sluice    gates,    48-ln.    circular 

flanged                                           50.00       50.00  40.00  0.30  50.00 

2  48  X  48-in.' spigot  in   concrete 50.00       50.00  35.00  40.00  50.00 

32  1  Setting  gate  valves,  48-in.  double  hub 

eate  valve                             75.00       50.00  25.00  30.00  50.00 

1  24-in    flanged '  gate  vaive 20.00      20.00  20.00  20.00  35.00 

1 6-in    doubll  hub  gite  vl?ves 2.00         5.00  4.00  12.50  20.00 

33  1  ton  laying  and  erecting  c.-i.  pipe  and 

snecials    specials  6  to  20  in 10.00       20.00  9.00  20.00  15.00 

5  ton'^^ipl    6  to  20  in.        7.00       15.00  9.00  10.00  15.00 

"'°specVa"f  sSec?aTs'"4"to"i8in!'''.^"''  8.00       20.00  8.00  12.00  15.00 

105  ton'^^ipl:  24  to  48  in   . 5.00       15.00  8.00  10.00  15.00 

''                ''°plank"'|rro?el".^^''':"".^.'::.':.''°^  100.00       85.00     110.00  296.87  125.00 
36         6.250  1b.     furnishing    and    erecting    miscel- 

laneous  castings 115.00         0.05  0.09  0.0475     0.09 


-^Morris,  III. — Contract  for  Installing 
centrifugal  pump  in  pumping  station 
awarded  by  City  Council  to  American 
Well  Works  of  Aurora  at  $3,417. 

St.  Paul,  Minn. — Following  are  four 
lowest  bids  opened  June  5  by  August 
Hohenstein,  Purchasing  Agent,  for  fur- 
nishing sluice  gates.  Engineer's  esti- 
mate $21,320,  with  $460  additional  for 
sluice  gate  motor:  Coldwell-Wilcox  Com- 
pany, Newburgh,  N.  Y.,  $21,371;  Chap- 
man Valve  Mfg.  Company,  of  Chicago, 
111.,  $24,943;  Flower-Stephens  Mfg.  Com- 
pany, Detroit,  Mich.,  $25,315;  Coffin  Valve 
Company.  Neponset,  Boston,  Mass.,  $29,- 
309. 

Following  is  lowest  bid  opened  same 
time  and  place  as  above  for  furnishing 
4-in.  gate  valve  hub  ends  rising  stem. 
Engineer's  estimate,  $3,995:  James  B. 
Clow   &   Sons,   Chicago,   111.,   $3,671. 

Following    are    two    bids    opened    June 

5  'uy  August  Hohenstein.  Purchasing 
Agent  for  furnishing  (a)  363.32  tons  4, 
12,  20,  24,  30.  36  and  48  In.  c.  1.  pipe. 
Classes  A  and  B  for  coagulation  basins, 
and  (b)  727.18  tons  6,  24  and  48  In.  c.  1. 
|)ipe.  Classes  A  and  B  for  high  service 
reservoir:  U.  S.  Cast  Iron  Pipe  &  Foundry 
Co.,  122  South  Michigan  Avenue,  Cliicago, 
111.,    (a)    $11,826,    (b)    $23,114,    R.    D.    Wood 

6  Co.  of  Philadelphia,  Pa.,  (a)  $13,602, 
<b)   $26,549. 

Bids  opened  same  time  and  place  for 
furnishing  special  castings:  U.  S.  Cast 
Iron  Pipe  &  Foundry  Co.,  122  South 
.Michigan  Avenue,  Chicago,  111.,  bid  on 
.Schedule  A  and  B  as  a  whole  at  a  total 
of  $11,283,  and  R.  D.  Wood  of  Philadel- 
phia, Pa.,  on  part  of  work  on  Schedule 
A  and  B.  at  total  of  $6,138. 

-AEIIendale,  N.  D. — Contract  for  100,000- 
gal.  tank  on  80-ft.  tower,  etc.  (bids  opened 
June  5)  awarded  Minneapolis  Steel  & 
Machinery  Company,  Minneapolis,  Minn., 
at  $6,589.     H.  S.  Rusco,  City  Engineer. 

♦Commerce,  Okla. — Contract  for  con- 
structing 75.000-gal.  tower  and  drilling 
well  awarded  by  Bd.  of  Trustees  to  N.  S. 
Sherman  Iron  Wks.  of  Oklahoma  at  about 
$20,000. 

♦  Everett,  Wash. — Following  are  four 
lowest  bids  opened  June  5  by  Louis  Lesh, 
City  Clerk,  for  constructing  water  works — 
(a)  headworks  and  dam,  (b)  20  miles 
wood  pipe,  (c)  23,000  ft.  Matheson  steel 
pipe:  Washington  Paving  Co.,  L.  C.  Smith 
Building,  Seattle,  (a)  $158,937,  <b)  $192,- 
252,  (c)  $121,943  (contract  reported  award- 
ed at  a  total  of  $473,000);  Sound  Construc- 
tion &  Engineering  Co.,  Seattle,  (b)  $197,- 
630,  (c)  $120,000;  Hans  Pederson,  Seattle, 
(a)  $104,900;  Holt  &  Jeftery,  Seattle,  (a) 
$l5l,000;  Pearson  Construction  Co.,  Seat- 
tle, (a)  $198,920:  Paclflc  Coast  Pipe  Co., 
Seattle,  (a)  $159,500;  Nettleton  Bruce 
Eachbach.  Seattle,  (b)  $194,650,  (c)  $119,- 
130:  Harrington  Peters  Co.,  Seattle,  (a) 
$163,500:  Booker,  Keihl  &  Whipple,  Seattle 
(a)  $212,335.  Burns  &  McDonnell,  En- 
gineers,  Kansas  City,   Mo. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


PROPOSED  WORK. 

Providence,  R.  I. — The  Joint  Committee 
appointed  to  confer  with  Special  Commit- 
tee of  Cranston  relative  to  proposed  sew- 
erage system  along  Mashapaug  Brook,  in 
a  report  to  Common  Council  recommends 
constructing  sewer,  through  Robert  and 
Alexander  Streets  and  in  Rutherglen  Ave- 
nue and  Narragansett  Avenue,  to  low 
point  in  Rutherglen  Avenue;  estimated 
cost  $46,480. 

Syosset,  L.  I,,  N.  Y, — Contract  to  be  let 
about  July  1  by  Hausen  &  Coulter,  EJigi- 
neers,  2  Rector  Street,  New  York,  N.  Y., 
for  drainage  work  on  estates  of  Phillip 
Goodwin  and  Victor  Morawets,  to  cost 
$10,000. 

Hoboken,  N.  J. — Board  of  Commission- 
ers will  enlarge  and  rebuild  sewers  and 
construct  additional  and  relieving  sewers 
in  city  between  Fourth  and  Eleventh 
Streets  and  Hudson  River. 

Newark,  N.  J. — Election  will  be  held 
In  Union  Township  to  vote  on  connect- 
ing sewage  district  with  trunk  sewer. 

Albion,  Pa. — A  sewerage  system  and 
sewage  dispcsal  plant  is  to  be  constructed 
in   Albion.      Address   Borough   Clerk. 

Pennsylvania. — Following  permits  is- 
sued by  Board  of  Health,  Harrisburg,  for 
sewer  improvements: 

Altoona — District  sanitary  sewer  sys- 
tem. 

Carbondale — Lateral  sanitary  sewerK 
and  temporary  outlet  and  requiring  re- 
vision of  sewage  treatment  plans. 

Rosslyn  Farms — Sanitary  sewer  exten- 
sions and  requiring  comprehensive  sani- 
tary sewerage  plans  and  Joint  disposal 
studies. 

Washington  —  Comprehensive  sanitary 
sewer  system  tributary  to  existing  dis- 
posal plant. 

Mifflin  Township,  Allegheny  Go.  (Pitts- 
burgh-Kennywood  Park  Co.)  —  Sewage 
treatment. 

Braddock — Preliminary  plans  for  com- 
prehensive sanitary  sewer  system  and 
change   of  temporary  outlet. 

North  Braddook— For  comprehensive 
sanitary  sewer  system  and  change  of 
temporary  outlet. 

Philadelphia — Lateral  sewer  extensions. 

Thomson,  Ga.— Issuing  of  $15,000  bonds 
for  constructing  sewerage  system  is  un- 
der   consideration.      Address    City    Clerk. 

Johnson  City,  Tenn.— The  construction 
of  6450  ft.  6  to  12  in.  sewer  with  man- 
holes, etc.  (bids  for  which  were  to  have 
been  opened  June  6)  has  been  postponed 
indefinitely. 


Marysvllle,  Tenn. — Construction  of  a 
sewer  system  at  a  cost  of  $55,000  is  under 
consideration.     Address  City  Clerk. 

Akron,  Ohio. — Construction  of  a  trunk 
sewer  system  is  contemplated.  Address 
City  Engineer. 

Cincinnati,  Ohio. — City  Council  ap- 
proved approximate  estimate  of  $210,300 
submitted  by  City  Engineer  Frank  S. 
Krug  as  the  cost  of  constructing  sewers 
in  the  Madisonville  District,  under  Con- 
tract No.  4. 

Indianapolis,  Ind. — Mayor  Bell  has  sub- 
mitted a  report  to  Council  recommending 
the  construction  of  a  sewage  disposal 
plant. 

Lafayette,  Ind. — Sewer  bonds  tor  $20,- 
000  have  been  sold.     Address  City  Clerk. 

Grand  Rapids,  Mich.— Board  of  Works 
estimates  cost  of  extending  the  East  Side 
trunk  sewer  from  Lyons  Street  and  Can- 
pau  Avenue  to  Coldbrook  Street,  N.  W., 
as    $160,000. 

Lansing,  Mich. — Election  to  be  held 
June  28  to  vote  on  issue  of  $14,100  bonds 
for  extensions  to  sewer  system  and  $56,- 
000  for  paving  and  $15,000  for  repaving 
Michigan  Avenue.  Ernest  G.  Eddy,  City 
Engineer. 

Cairo,  III. — Contract  soon  to  be  let  for 
rebuilding  sewerage  system,  cost  $21,509. 
Address  City  Clerk. 

DePue,  III. — Probably  nothing  will  be 
done  for  a  year  to  construct  a  sewer  sys- 
tem. 

Westfleld,  III. — Plans  prepared  for  sew- 
erage system,  about  5.3  miles  pipe,  6  to 
15  in.  sedimentation  tank  required,  cost 
about  $24,000.  W.  R.  Page,  Terre  Haute, 
Ind.,   Engineer. 

Waukesha,  Wis.— Contract  will  soon  be 
let  by  Board  Public  Works  (or  4,964  ft., 
8  and  10-in.   sewer. 

Burlington,  Iowa. — Construction  of  a 
sewer  system  is  under  consideration. 
Plans  have  not  yet  been  prepared.  C.  E. 
Waterhouse,   City   Engineer. 

Emmetsburg,  Iowa. — City  Council  re- 
ceived plans  of  proposed  storm  sewer. 
Cost  estimated  at  $100,000.  Addfess  City 
Clerk. 

Panora,  Iowa. — Plans  soon  to  be  pre- 
pared for  sewer  improvements  costing 
$25,000.  Bruce  &  Standeven,  Engineers, 
Omaha,   Neb.     Address  City  Clerk. 

Prlmghar,  Iowa. — Plans  prepared  for 
sewer  system;  cost,  $20,000.  Bruce  & 
Standeven,  Engineers,  Omaha,  Neb.  Ad- 
dress  City  Clerk. 

Spooner,  Minn. — City  has  decided  to 
postpone  for  present  installation  of  a 
sewer  system  and  disposal  plant,  as  the 
Ijond  issue  was  voted  down.  A.  M.  Rob- 
ertson, Clerk. 

Neodesha,  Kan. — All  bids  opened  June 
5  by  J.  J.  Canall,  City  Clerk,  for  con- 
structing intercepting  sewer  and  Sewage 
disposal  plants   rejected. 

Florence,  Neb. — Construction  of  a  sewer 
system  costing  $20,000  under  considera- 
tion.    Address  City  Clerk. 

Belle  Fourche,  S.  D. — Election  soon  to 
be  held  to  vote  bonds  for  constructing 
sewer  system  costing  $23,000.  Bruce  & 
Standeven,  Engineers,  Omaha,  Neb,  Ad- 
dress City  Clerk, 

Brookings,  S.  D. — E.  K.  Mather  of 
Mitchell    engaged    to    prepare    plans    for 

sanitary    sewer. 

Dallas,  Tex. — City  Commission  has  made 
appropriation  for  constructing  flood  gates 
to  the  municipal  sewage  disposal  plant. 
Address  A.   C.   Cason,   Commissioner. 

Hlllsboro,  Tex. — Plans  completed  by 
City  Engineer  for  the  proposed  sewage 
disposal   plant.     Address   Mayor. 

Huntsvllle,  Tex.— Citizens  June  3  voted 
$22,500  bonds  for  sewer  construction  and 
$7,500  for  street  improvements.  G.  B. 
Oliphius,  City  Secretary. 

Kennedy,  Tex.— Citizens  voted  $26,000 
bonds  for  construction  of  water  works 
and  $6,000  for  sewers.  Address  City 
Clerk. 

Mineral  Wells,  Tex.— Citizens  voted 
$23,000  bonds  for  extension  to  sewer  sys- 
tem and  disposal  plant.  Address  City 
Clerk. 

Oklahoma,   Ol^la. — See   "Water  Works." 

Seattle,  Wash. — Cost  of  constructing 
sewers,  paving;  etc.,  in  West  McGraw^ 
and  other  streets  has  been  estimated  at 
$109,366,     A.   H.    Dimock,   City   Engineer. 

Sumner,  Wash.— W.  P.  Wood,  City  En- 
gineer, directed  by  City  Council  to  pre- 
pare plans  for  trunk  sewer  in  South 
Sumner. 

Ashland,  Ore. — Reported  sewer  is  to  be 
constructed  in  Laurel  and  other  streets 
at  a  cost  of  about  $12,000.  C.  H.  Gillette. 
City  Recorder. 

San  Francisco,  Cal. — Contract  about  to 
be  let  for  constructing  sewer  on  Sloat 
Boulevard,  between  Twenty-fourth  and 
Thirty-first  Streets;  estimated  cost.  $21,- 
000.     Address  Secy.  Bd.  of  Public  Works. 

Windsor,  Ont. — Plans  being  prepared 
for  sewers  and  Concrete  paving;  cost, 
$30,000.     Address   City   Clerk. 


Fernle,  B.  C. — The  sewer  system  pro- 
posed here  will  be  9,232  ft.  long  of  10,  12 
and  16-in.  pipe  and  cost  about  $14,000. 
Election  to  be  held  in  July  or  August. 
City  will  probably  construct  system  by 
day  labor.  William  Samsey  Engineer, 
Fernle;  Arthur  K.  Moffatt,  City  Clerk. 


BIDS    DESIRED. 

Boston,  Mass. — Until  June  19  by  Edw. 
F.  Murphy,  Commissioner  Public  Works, 
for  constructing  pipe  sewers  and  drains 
in  Patten  Street  and  outlet  West  Rox- 
bury.  Also  separate  bids  for  pipe  sewers 
and  drains  in  Cuffling  Street,  Brighton. 

Greenwich,  Conn.— Until  June  29,  by 
Joint  Sewerage  Commission  of  Borough 
of  Greenwich  and  Town  of  Greenwich, 
for  furnishing  material  and  constructing 
a  sewage  disposal  works  and  pumping 
station  for  Borough  of  Greenwich  and 
Sewer  District  No.  6,  including  piping, 
grading,  etc.,  advertised  in  Engineering 
Record.  Clyde  Potts,  Consulting  Engi- 
neer, 30  Church  Street,  New  York. 

Yonkers, 
Roads." 


N.      Y. — See      "Paving     and 


Jersey  City,  N.  J.— Until  June  27  by 
City  Commissioners  for  laying  an  18-ln. 
vitr.  pipe  sewer  in  Jackson  Avenue  and 
in  Wade  Street  to  connect  with  the  Rut- 
gers Avenue  sewer. 

Plalnfleld,  N.  J.— Until  July  3  by  James 
T.  MacMurray,  City  Clerk,  for  sewage 
pumping  station  and  44,077  ft.  8  to  24-ln. 
vltr.  pipe  and  4944  ft.  8  to  18-in.  c.  i.  pipe 
sewer,  manholes,  etc.,  advertised  in  Engi- 
neering  Record. 

Trenton,  N.  J. — Until  June  21,  (or  con- 
structing sewer  in  West  State  Street. 
Leon  D.  Hirsch,  City  Clerk. 

Johnsonburg,  Pa.— Until  July  5  by  E.  N. 
Wallis,  Borough  Secretary,  for  construct- 
ing sewage  disposal  plant,  and  laying 
trunk  line  sewers,  advertised  in  Engineer- 
ing  Record, 

Gainesville,  Fla.— Until  July  3,  by  Board 
Public  Works  (H.  E.  Taylor,  Chairman) 
for  constructing  an  extension  to  the  sani- 
tary sewer  system. 

Lexington,  Ky.— Until  June  20  by  Board 
Commissioners  for  constructing  outfall 
sewers,  advertised  in  Engineering  Record. 
See  advertisement  on  last  page  of  this 
sheet.  Plans  and  specifications  on  file  in 
office  of  Engineering  Record,  239  W. 
Thirty-ninth  Street,  New  York.  James 
J.    O'Brien,   City   Clerk. 

Lorain,  Ohio.- Until  June  27,  by  Direc- 
tor Public  Service  for  furnishing  material 
and  improving  Broadway  Main  Sewer, 
District  No.  1,  and  Penfleld  Main  Sewer, 
District  No.  4,  extending  main  storm 
water  sewer  therein  and  extending  three 
lateral  storm  sewers,  approximate  quan- 
tities Penfield  Avenue  storm  sewer  2965 
lin  ft.,  60,  42,  30  and  12-in.  sewer,  man- 
holes, etc.     C.  M.   Osborn,  City  Engr. 

Portsmouth,  Ohio. — Reported  desired 
until  July  1,  for  constructing  sanitary 
sewer  system.  Probable  cost  $41,476. 
Ralph  Calvert,   Dir.   Pub.    Service. 

Salem,  Ohio. — See  "Paving  and  Roads!" 
Youngstown,  Ohio. — Until  June  22  by 
Director  Public  Service  (Dan  J.  Jones, 
Clk.)  for  furnishing  material  and  con- 
structing sewers  in  Worthington  and 
Thurman   Streets. 

Evansvllle,  Ind. — Reported  desired  until 
June  20  by  Board  Public  Works  (E.  N. 
Frisse,  Clk.)  for  constructing  the  Blank- 
enburg  sewer.     Probable  cost   $40,000, 

Bouton,  Iowa. — Until  June  26,  by  M.  F. 
Paiks,  Town  Clerk,  for  furnishing  11,040 
It.   15   to  8-in.  sewers  and  26  intakes. 

Charter  Oak,  Iowa. — Until  July  15,  by 
city  for  constructing  sewer  to  cost  $25,- 
000.  Bruce  &  Standeven,  Engineers, 
Omaha,  Neb.     Address  City  Clerk. 

Mapleton,  Iowa. — Until  July  15,  by  city 
for  sewer  system  to  cost  $30,000.  .\ddress 
City  Clerk. 

Spencer,  Iowa. — Until  July  7,  by  City 
Council  for  constructing  sewers  in 
West  Fourth.  Sioux,  West  Third  and 
other    streets.      E.    O'Keefe,    City    Clerk. 

Traer,  Iowa. — See  "Paving  and  Roads." 

Wadena,  Minn.— Until  July  10,  by  C. 
Murray,  Village  Recorder,  for  construct- 
ing a  sewage  settling  tank,  with  sludge 
beds,  etc.,  and  approximately  33,300  ft. 
6  to  12-in.  sewers  with  manholes,  etc. 

Jamestown,  N.  D. — Until  June  23,  as  a 
whole  or  separately,  by  City  Council,  for 
constructing  sewage  treatment  plant  for 
certain  main  sewers  and  also  for  furnish- 
ing and  installing  a  motor-driven  air 
compressor.  Sewage  treatment  plant  to 
consist  of  settling  tank  30  ft.  in  diameter, 
two  sludge  beds,  each  24  ft.  wide,  piping, 
etc.;  main  double  trunk  sewer  7948  ft^ 
long,  etc.,  and  3784  ft.  15-in.  sanitary 
sewers,  etc.  J.  M.  Hansen,  City  Engr, 
C.   E.   McElroy,   City  Aud. 

VHouston,  Tex. — Until  June  19,  by  E.  B. 
Bonney,  City  Secretary,  for  constructing 
storm  sewer  on  Montrose  Boulevard  from 
Main  Boulevard  to  County  Farm  Road, 
estimated  cost  $10,000,  and  a  42"  cast  iron 
sewer  from  Pumping  Station  to  n.ew 
North  Side  Disposal  plant,  a  distance  of 
14,470  feet.     E.   E.   Sands,   City  Engineer. 
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K^   S^I^^-'  CO""— following  are  unit  ttgarta  of  the  four  lowest  bids  opened  June  6 

K«.T^^  h       r'fi   'iiS  ^PP"*"   'o*"  constructing  Gully   Brook  Conduit:    ta)  ONeil 

^^^u  "^"™^w    i**-;.*^-    <">    Antonio    Lunbo.    Waterbury.  Conn.,    »6«.402;    (c) 

^^^ii,  %f"'S5Lj^  <^°-  H»"'<»d.  WJ.7M:   (d)  Long  Brothers.  Hartford.  J87.426. 
K.  :n.  Clark.  City  Engineer. 

J*''^  *;'*•«:"'-*.*■'*-•-'"«>""'""  op*"  cut »^'-<>«  wooo  wsoo  »^-'.<»o 

»•,'»-  '-ft-  •-'n-  Jt  «-ft.  »-in.  conduit  tunnel 60.00  40.00  41.00  60.00 

liS  ft-    S-fi.   S-in.   X  S-fL   «-ln.   conduit.  Sta.  9   +   SO  to 

,_.li,-»;  ^i-; •-• 22.00  SS.00  J4.00  32.00 

1«75  ft.  S^.  g-in.  X  8-ft.  4-ln.  conduit.  8ta.  II  +  OS  to 

„  JS -t-  »•  and  SS  +  «0  to  28  +  20 14.00  15.00  23.00  26.00 

40-n.  reconstructed  conduit  in  Pliny  Street 9.00  6.00  12.00  20.00 

Connecting  W-ln.  sewer  at  Sta.  2  +  SS 60.00  100.00  100.00  160.00 

n  ft.  «-in.  and  ll-in.  drains  in  present  culvert 60.00  76.00  60.00  100.00 

t  surface  water  inleu  replaced  and  connected  to  new 

conduit  in  Slather  Street  and  Garden  Street. 16.00  160.00  80.00  30.00 

Ooiuiecting  2  catchbaalns  in  Albany  Avenue 60.00  180.00  60.00  60.00 

X  4»-in.  inverted  siphons  In  Brook  Street  rebuilt  to  grade    300.00  160.00  250.00  250.00 

1  inverted  siphon  in  Albany  Avenue  rebuilt  at  grade 1.300.00  600.00  600.00  500.00 

Ilnverted  siphon  at  Garden  Street  rebuilt  at  grade 200.00  75.00  100.00  200.00 

ttm  Un.   ft    tile  underdraln 0  20  0.40  0.25  0.25 

(manholes  in   conduit 30.00  60.00  35.00  50.00 

1  manhole  on  Mather  Street  sewer  and  28  ft.  of  12-ln.  tile    160.00  95.00  125.00  160.00 

It  bonae  connections  connected  to  new  conduit 6.00  15.00  5.00  10.00 

I<  capped  S-in.  or  10-in.  slants 0.50  1.00  1.00  1.00 

M  capped  6-in.  slants 0.30  0.60  0.50  1.00 

IM  cu.  yd.  crushed  stone  foundation 3.00  1.65  4.00  3.00 

4*  M  ft.  lumber  left  in  place  by  order  of  engineer 16.00  36.00  30.00  10.00 

••  cu,  yd.  extra  concrete.   "A" 9.00  10.00  9.00  10.00 

4««0  lb.    reinforcing  steel   (extra) 0.06  0.05  0.06  0.06 

Grouting  Albany  Avenue  crossing 500.00  600.00  300.00  300.00 

Days,  bids  at  $6  per  day:  (a)  200.  (b)  176.  (c)  300.  (d)  160. 


Toronto,  Ont.— l-ntil  June  20.  by  T.  L. 
Church  (Mayor).  Chmn.  Board  Control. 
for  constructing  sewers  In  Benson  Ave- 
nue. Rushton  Road  and  Lane  First  Street, 
and  paving  with  asphalt  concrete  portions 
of  Isabella  Street,  with  bitulithic  portions 
tf  Moore  Avenue,  and  brick  block  i>or- 
tKms  of  Lane  First  Street  and  concrete 
walks    on    Stibbard    Avenue    and    Spruce 

Hm. 

PRICES   AND    LETTINGS. 
:^/itd<ca(e«  award  of  contract. 

'^Windsor,  Conn. — Contract  for  con- 
structinK  sewers  in  Wilson  Station  sec- 
tion of  city  awarded  A.  Lambo  of  Water- 
httrr  at  $23,419.  Other  bidders:  F.  A. 
Bamea  A  Co..  Hartford.  129.419,  and  E. 
F.   Kavanaugh.  Wallingford.   }38,725. 

Brooklyn.  N.  Y.— Following  are  four 
lowest  bids  opened  June  7  by  L.  H. 
Pmmda,  President  Borough,  for  sewer  in 
W.  Blerenth  Street,  estimated  to  cost 
nW.SU  (bid  is  on  percentage  basis): 
Wanl  *  Fiilker.  Inc..  Brown's  Station. 
N.  T..  104.75  per  cent:  Ernest  A.  Weiss, 
Times  Building.  New  York,  106  per  cent; 
JtoMph  Kelly.  215  Montague  Street, 
Brooklyn.  118  per  cent;  J.  F.  Cogan  Com- 
MUir.  Woolworth  Building,  New  York, 
N.  Y.,  lis  per  cent. 

Following  are  two  bids  opened  June  7 
hy  L.  H.  Pounds,  Borough  President,  for 
eooatrtjctlng  superstructure  of  the  aew- 
•M  pumping  station  at  Morgan  and  Maa- 
patt  ATcnoes.  SecUon  2  of  storm  sewer 
mad  sanitary  sewers  in  Maspeth  and 
eCbar  avenues :  Frymler  *  Hanna  Com- 
pany, 25  West  Forty-flfth  Street,  New 
Tork  tM.700;  James  McArthur  Company. 
VrotMm.  K.  r..  I89.2SS. 

^*Cooper»tOwn,  N.  Y. — Contract  for  con- 
structing sewerage  system  awarded  by 
Board  of  Trustees  to  Chapman  A 
Parahall  of  Cooperstown,  at  118,161. 

Nswarfc,  N.  J.— Foltowing  are  totals  of 
four  lowest  bids  opened  June  13  by  Pas- 
saic Valley  Sewerage  Commission,  New- 
ark, for  Lawrence  Street  branch  inter- 
eeptlng  sewer:  Culp  Company,  Inc.,  Pat- 
sraon.  848.687:  Cenedella  A  Company, 
Passaic,  849.556:  Harrison  A  Craig  Com- 
pany. Newark.  849.911,  and  Carrington 
Construction    Company,    Pasaalc,    861.659. 

*Monac«,  Pa.— Following  are  four  bids 
opened  recently  for  constructing  sewers: 
J.  B.  Reed  A  Company.  CoraopoMs.  818.390 
(swarded  contract):  Bums  Brothers, 
tM,»40:  R.  V.  Baldwin.  821.077,  and  J.  U 
Connor,   825,061. 

Oayten,  Ohio. — Thomas  P.  Streck.  Cin- 
cinnati: Welling  A  Franx,  Cincinnati,  and 
Duff  Construction  Company.  Cleveland, 
are  three  lowest  bidders  on  the  Dry  Hol- 
low Creek  sewer  requiring  4700  ft.  sewer. 
Engineer's  estimate,  $102,000. 

*East  Pstestln*.  Ohio.— Contract  for  15 
muea  of  sewers  awarded  Consolidated 
Etafineertng  Co.,  241  Calvert  Building, 
Baltimore,  Md.,  on  a  commission  basis: 
•sUmated  cost  $160,000. 

*Looansport,  lnd.-rContract  for  con- 
structing sewer  system  in  southeast  sec- 
tion of  '•iiy  (bids  opened  June  6)  awarded 
Independent  Construction  Company.  Terre 
Haute,  at  $314,987.  Other  bidders:  In- 
land Construction  Company.  St.  Louis, 
Ifo..  8217.166.  and  M.  H.  McGovern.  Chi- 
cago, til..  $318,619.  WlUiam  Pickett,  Clly 
Clerk. 

Chicago,  IM. — Following  are  lowest  bids 
opened  June  8  by  Sanitary  DIst.  Chicago 
iTostees  for  constructing  Calumet  inter- 
cepting sewer:  Concrete  alternative, 
Byrne  Brothers  Dredging  A  EnKineerinfc 
Company,  208  8.  La  Salle  Street.  Contract 
No.  {.  $658,450,  and  Contract  No.  6,  $644.- 
S66:  brick  and  concrete  alternative,  Har- 
qoette  Construction  Company,  133  W. 
Washington  Street.  Contntrt  No.  5,  $700.- 
106,  and  Contract  No.  6.  $696,866. 

^Lincoln,  Kan. — Contract  for  construct- 
ing sewer  systems  (bids  opened  June  8) 
awarded  (Gordon  A  Taylor.   Denver,  CoL, 


at  $44,797.  Next  three  bidders:  Inter 
Mountain  Bridge  &  Construction  Com- 
pany. Tecumseh,  Neb.,  $45,414:  E.  M. 
Reed.  Elgin.  Ul.,  $45,427,  and  J.  A. 
Pringle.  Topeka,  $46,724.  C.  H.  Berry, 
City  Clerk. 

■^Mitchell,  S.  D. — Contract  for  con- 
structing trunk  sewers  (bids  opened 
June  6)  awarded  J.  H.  Glese,  Mitchell, 
at  $9,847.    Thomas  Eastcott,  City  Auditor. 

St.  Catharines,  Ont. — Following  are  four 
lowest  bids  opened  June  1  by  W.  P. 
Near,  City  Engineer,  for  constructing 
sewer.  In  all  about  5140  ft.  (bids  opened 
June  1):  John  Maguire,  Toronto,  $64,- 
698;  Connolly  Atmew  Construction  Com- 
pany, Toronto,  $66,993:  Godson  Contract- 
ing Company,  Toronto.  $68,881,  and  J.  H. 
McKIng  Construction  Company,  Toronto, 
$70,708. 


BRIDGES 


PROPOSED  WORK. 

Hartford,  Conn. — It  is  proposed  to  con- 
struct a  reinforced  concrete  bridge  across 
Park  River,  to  cost  $18,000.  R.  N.  Clark, 
City  Engineer. 

Albany,  N.  Y. — The  state  and  Delaware 
ft  Hudson  Co.  will  replace  bridge  over 
Delaware  &  Hudson  Co.'s  tracks  near 
Duanesburg  with  steel  and  concrete  bridge 
18  ft.  wide.     Estimated  cost  $12,000. 

Geneva,  N.  Y. — ^Board  of  Public  Works 
granted  permission  to  Lehigh  Valley  R. 
R.  Co.  (E.  B.  Ashby,  Ch.  Engr.,  143  Lib- 
erty Street,  New  York,  N.  Y.)  to  con- 
struct span  Iron  bridge  across  North 
Street. 

Phliadetphia,  Pa. — ^Plans  being  prepared 
for  bridge  to  replace  present  structure 
across  Schuylkill  River  at  South  Street. 
Estimated  cost  $300,000.  The  bridge  will 
be  of  plate  girder  construction  with  double 
leaf   bascule  span,   80  ft.    wide. 

Renovo,  Pa, — Pennsylvania  R.  R.  (A. 
C.  Shand,  Ch.  Engr..  Philadelphia)  re- 
ported will  construct  steel  overhead 
bridge  with  filled  approach  at  west  end 
of  railroad  yards  in  West  Ward. 

Wllllamsport,  Pa. — City  Council  and 
Loyalsock  Township  Trustees  consider- 
ing constructing  concrete  bridge  over 
Oraflus  Run  at  Rural  Avenue  (grossing. 
Address  George  K.  Harris,  Supt.  Pub. 
Improv.,    Wllllamsport. 

Baltimore,  Md. — Four  hrldsres  are  to  be 
constructed  by  city  and  Baltimore  &  Ohio 
R.  R.  Co.  over  Key  HiKhway  at  Clement 
Street,  Wells  Street,  Winder  Street  and 
at  Riverside  roundhouse  in  South  Balti- 
more. 

Richmond,  Vs. — Plans  completed  by 
Richmond.  F>edcrlcksbun?  &  Potomac 
Ry.  for  new  2292-ft.  Belt  Line  bridge. 
Estimated  cost  $400,000. 

Pascaaoula,  Miss. — Board  of  Supervisors 
will  self  July  3  $50,000  bonds  for  con- 
structing a  bridge  and  trestle  across 
West  PaBcagoi:la  River  and  Lake  Lowry. 
Fred  Taylor,  Chancery  Clerk. 

Akron,  Ohio.— County  Commissioners 
lilan  constructing  concrete  viaduct  over 
canal  at  West  Ehcchange  Street.  Prob- 
able cost  $40,000.     Address  County  CHerk. 

Cincinnati,  Ohio. — County  Commission- 
ers approved  plans  and  specifications  for 
bridge  over  Mlllcreek  on  Springfield  Pike, 
in  Woodlawn.  The  State  is  to  pay  one- 
half  of  the  cost,  which  is  estimated  at 
$49,780.  The  improvement  Is  on  Spring- 
field Pike,  which  is  to  be  part  of  the 
Dixie  Highway. 

Board  County  Commissioners  also  ap- 
proved plans  for  reconstructing  C.  H. 
ft  D.  Railroad  bridge  over  Springfield 
Pike  at  Hartwell;  estimated  cost,  $85,000. 


Cincinnati,  OhIo.-M.B  Case  resident 
engineer  of  Arkansas  &  Memphis  Ry.  & 
Bridge  Terminal  Co..  Memphis,  Tenn.,  re- 
ported engaged  to  make  preliminary  sur- 
veys for  bridge  across  Ohio  River. 

Mlamlsburo,  ,  Ohio.— County  Commis- 
sioners at  Dayton  plan  constructing  640- 
ft.  three-span  bridge  at  Mlamisburg, 
estimated   cost   $75,000. 

Sprlnflfield,  Ohio.— Bridge  bonds  for 
$41,000  will  be  sold  July^  3  by  Board 
County  Commissioners.  J.  M.  Fierce, 
County  Auditor. 

Terre  Haute,  Ind.— Reported  the  Evans- 
vllle  &  Indianapolis  Ry.  Co.  contemplates 
spending  about  $250,000  in  Improvements, 
including  roundhouse  and  bridges;  also 
terminals  in  Terre  Haute. 

Saalnaw,  Mich.— City  Council  voted  to 
Issue  $33,000  bonds  for  Mackinaw  bridge. 
Address  City  Clerk. 

Wahoo,  Neb.— It  Is  proposed  to  con- 
struct a  five  300-ft.  span  bridge,  steel  on 
concrete  foundations,  over  I^latte  lilver, 
to  cost  $97,000.  Nothing  further  will  be 
done  until .  appropriation  is  made  by 
Legislature.  Superstructure  of  b'l'oge 
may  not  be  contracted  for  until  May,  l»l'. 
George  E.  Johnson,  State  Engineer,  Lin- 
coln. 

Dillon,  Mont.— Reported  Commissioners 
for  Beaverhead  and  Silverbow  Counties 
will  build  steel  bridge  across  Big  Hole 
River  near  Ralston.  Estimated  cost, 
$12,000.  W.  T.  George,  Engineer  of  Bea- 
verhead County,  at  Dillon;  Charles  M. 
Feeney,  Engineer  of  Silverbow  County,  at 
Butte. 

Kansas  City,  Mo.— Kansas  City  Terin- 
inal  Co.  (John  V.  Hanna,  Ch.  Engr.)  will 
construct  viaduct  on  Holmes  Street  from 
Nineteenth  to  Twenty-first  Streets.  Esti- 
mated   cost    $136,000. 

Pendleton,  Ore. — Contract  soon  to  be 
let  by  Countv  Commissioners  for  con- 
structing 2  steel  bridges  across  Uma- 
tilla River  at  Thorn  Hollow  and  Mission, 
iit  $27,999.  Willlard  Bradley,  County  En- 
gineer. 

Los  Angeles,  Gal. — City  Council  con- 
templates constructing  flood  control  work 
and  bridges  in  San  Fernando  Valley,  re- 
cently annexed  to  city;  cost  about  $482,000. 
Address  City  Clerk. 

San  Diego,  Gal. — Plans  being  prepared 
by  George  Cromwell,  City  Engineer,  for 
replacing  Thirtieth  Street  bridge. 

VIsalla,  Gal. — County  Bd.  of  Supervis- 
ors directed  Byron  O.  Lovelace,  County 
Surveyor,  Visalla,  to  prepare  plans  for  a 
140-ft.  bridge  over  Tule  River  near  Suc- 
cess. 

Ottawa,  Ont.— The  Ottawa  Electric  Ry. 
Co.  plans  to  construct  a  concrete  and 
steel  bridge  at  Rocklifte  Park;  cost  about 
$6,000. 

BIDS    DESIRED. 

Gorham,  Me. — Until  June  20,  by  Board 
of  Selectmen  (J.  P.  Clements,  Chmn.) 
for  constructing  three  concrete  bridges 
known  as  Strout  Bridge,  Sanborn  Bridge, 
and  Hodgdon  Bridge.  J.  R.  Worcester  & 
Co.,  Engrs. 

Holyoke,  Mass. — Until  Jure  .'iO,  by  Board 
Public  Worjis,  for  constru'-tMig  steel  and 
concrete  foot  bridge  crossing  the  B.  & 
M.  R.  R.  and  connecting  Dwight  Street 
with  Bowers  Street  and  replacing  present 
steel  structure  advertised  in  Engineering 
Record.     Oscar  C.  Ferry,  Asst.  Clerk. 

Easton,  Pa. — Reported  desired  until 
June  27  by  County  Commissioners  for 
strengthening  and  relaying  new  floor  on 
bridge  over  Monocacy  Creek  at  Beth- 
lehem.    Probable  cost  $5,620. 

Johnstown,  Pa. — Until  July  5  by  Super- 
intendent of  Highways  for  constructing  a 
concrete  bridge  over  Stonycreek  River  at 
Central  Avenue,  connecting  Eighth  and 
Seventeenth  Wards,  advertised  in  Engi- 
neering Record. 

Rehoboth,  Del.— Until  July  11,  by  Clerk 
of  Peace,  Georgetown,  for  constructing  a 
draw  bridge,  a  concrete  pier  on  pile 
foundations  and  a  30-ft.  trestle  approach 
over  U.  S.  Canal  at  Rehoboth.  advertised 
in  Engineering  Record.  Morgan  T.  Gun, 
County  Road  Engineer,  Georgetown. 


Columbus,  Ohio. — Until  July  7,  by  Board 
County  Commissioners  (John  Scott,  Clk.) 
(or  constructing  concrete  culverts  as  fol- 
lows: O'Rourke  concrete  culvert  on  Har- 
bor Road,  in  Sharon  and  Blendon  Town- 
ships, on  Indianola  Avenue  in  CJlinton 
Township,  paving  the  roadway  on  super- 
structure of  the  Agler  bridge  over  Alum 
Creek,  Miflin  Township,  Plan  A;  also 
same  work  under  Plan   B. 

Defiance,  Ohio. — Reported  desired  until 
June  19,  by  County  Commissioners,  for 
constructing  two  reinforced  concrete 
bridges.     R.  Daoust.  Co.  Aud. 

Wauseon,  Ohio,— Until  June  26  by  W. 
W.  Ackerman,  Co.  Aud.,  for  constructing 
steel  bridge  on  Delta  Santee  Road  over 
B.g  Bear  Creek  in  Amboy  and  Royalton 
Township,  and  constructing  culverts  in 
German,  Gorham  and  Dover  Townships. 

Plymouth,  Ind, — Until  July  5  by  County 
Commissioners  for  W^oods,  Downing,  Sny- 
der and  Albright  bridges,  all  monolithic 
reinforced  concrete,  flat  top  I  beam,  10 
to  24-ft.  spans;  also  repair  of  Beltz  bridge, 
monolithic  flat  top  I  beam,  reinforced 
concrete,  20-ft.  span,  and  for  Rorer  box 
culvert,  wire  mesh,  reinforcing.  For  fur- 
ther information  address  Arthur  W. 
Thomson,  County  Engineer,  Plymouth. 

El  Paso,  III. — Reported  desired  until 
June  22,  at  the  Town  Hall,  for  constructing 
11  concrete  bridges  and  culverts  in  Green 
Township.  A.  B.  Hurd,  County  Superin- 
tendent of  Highways,  El  Paso. 

Geneseo,  III. — Until  June  21  by  James 
H.  Reed,  County  Superintendent  of  High- 
ways. Cambridge,  for  constructing  2  re- 
inforced concrete  highway  bridges  at 
(3eneseo,  requiring  about  38,285  lb.  rein- 
forcing  steel   and    253.5   cu.    yd.    concrete. 

Rockford,  III. — Reported  desired  until 
June  22,  by  A.  R.  Carter,  County  Superin- 
tendent of  Highways,  for  constructing 
several  reinforced  concrete  bridges  in 
Rockford   Township. 

Salem,  III. — Reported  desired  until  June 
20  by  Jos.  G.  Hayes,  Chmn.  County 
Comrs.,  for  constructing  bridges  and  re- 
taining walls. 

Granite  Falls,  Minn. — Reported  desired 
until  June  zS  for  constructing  a  40-ft. 
reinforced  concrete  deck  girder  span,  18- 
ft.  roadway  on  concrete  abutments,  Nor- 
man  Township.     G.   H.   Wilson,  Co.   Aud. 

Little  Falls,  Minn.— Until  July  10  (re- 
advertisement),  by  B.  T.  McNally,  County 
Auditor,  for  constructing  bridge  in  Plerz 
Township. 

Morris,  Minn. — Reported  desired  until 
July  3  for  constructing  40-ft.  steel  truss 
span,  18-ft.  roadway,  reinforced  concrete 
floor,  in  Peperton  Township.  C.  W.  An- 
dert.  Town  Clerk. 

St.  Paul,  Minn.— Until  June  19  by  Au- 
gust Hohenstein,  Purchasing  Agent  for 
reconstructing  two  north  spans  of  Missis- 
sippi Street  bridge  over  Great  Northern 
Ry. 

La  Moure,  N,  D. — Reported  desired 
until  June  30  for  constructing  a  2100-ft. 
span  steel  bridge,  16-ft.  approach  at  each 
end,  concrete  floors.  O.  C.  Temple,  Co. 
Aud. 

Martin  City,  Mo.— Until  June  22,  by 
Edw.  M.  Stayton,  County  Surveyor,  and 
ex-Offlcio  Highway  Engr.,  Independence, 
for  constructing  a  120  ft.  reinforced  con- 
crete girder  bridge,  Including  piers  and 
abutments,  about  %  miles  north  of  Martin 
City. 

Dallas,  Tex,— Until  June  21  by  city  for 
constructing  east  approach  to  Commerce 
Street  viaduct.  Address  R.  A.  Ferris, 
Dallas. 

Gunnison,  Col. — Reported  desired  until 
June  24  for  constructing  a  steel  bridge  110 
ft.  long,  16  ft.  roadway,  over  Gunnison 
River  at  Sapinero.  Roy  L.  Loddell,  Coun- 
ty Clerk. 

Las  Cruces,  N.  M, — Reported  desired 
until  June  20,  by  James  A.  French,  State 
Engr.  Santa  Fe,  for  constructing  five 
bridges  in  Dona  Ana  County. 

Spokane,  Wash.— Until  July  S  by  Leon- 
ard Funk,  Commissioner  of  Public  Works, 
for  constructing  bridges,  advertised  In 
Engineering   Record. 


Maryland.— See  "Paving  and  Roads."  California.— See    "Paving    and    Roads." 


Rome,  Ga. — Reported  desired  until  June 
26.  by  County  Commissioners  for  con- 
structing two  bridges,  each  3-span,  con- 
crete arch,  and  about  400  ft.  long.  W 
C.    Spiker,  Engr.,  Candler  Bldg.,  Atlanta. 

Macon,  Miss,— Until  .Tuly  5  (readvertise- 
ment)  by  John  A.  Tyson,  Clk.  Bd.  of  Co. 
Comrs.,  for  constructing  2  bridges  and 
some  concrete  work. 

Haddix  Station,  Ky,— Until  R-ne  20  by 
Alfred  Russell,  County  Clerk,  for  con- 
structing a  bridge  over  North  Fork  of 
Kentucky  River  at  Haddix  Station  on  L 
&  E.  R.  R.  Bids  to  be  on  either  a  one 
150.ft.  span  and  three  70-ft.  spans 
wooden  joists,  wooden  floor,  16-ft  road- 
way and  concrete  substructure:  or  on  a 
300-ft.  span  bridge,  L.  &  N.  R.  R.,  and  one 
60-ft.  highway  span,  wooden  floor  sys- 
tem and  concrete  substructure-  bids  also 
to  be  submitted  in  connection  with  la.st 
proposition  on  the  taking  down  of  the 
L.  A  N.  R.  R.  span  and  loading  same  on 
cars  and  re-erecting  same  at  proposed 
site. 


San  Martin,  Cal. — Reported  desired 
until  June  19,  by  Board  Supervisors 
(Harry  A.  Pfister,  Clk.)  for  constructing 
reinforced  concrete  bridge  on  Columbus 
Ave. 

Santa  Barbara,  Gal.— Until  July  3  by 
Board  of  Supervisors  for  constructing  re- 
inforced concrete  bridge  across  Gaviota 
Creek  at  Station  148  of  State  Highway, 
Fourth  Road  District;  probable  cost  $15,- 
000.     C.  A.  Hunt,  Clerk  of  Board. 

Ventura,  Gal. — Until  June  28,  by  County 
Board  Supervisors  (J.  B.  McCloskey,  Clk.) 
for  constructing  bridges  across  Sespe 
Creek,  near  Fillmore,  consisting  of  15  30- 
ft.  spans  of  concrete  trestle  with  timber 
deck,  etc. 

VIsalla,  Cal. — Until  July  3.  by  Board 
County  Supervisors,  for  constructing  re- 
inforced concrete  and  steel  bridges  as 
follows:  A  bridge  550  ft.  long  over  Kings 
River  south  of  King.sburg,  estimated  cost 
$29,500;  Rockyford  Bridge.  160  ft.  long, 
over  Tule  River,  west  of  Portervilie,  $10,- 


June  17,  1916 


ENGINEERING     RECORD 


297 


300;  a  71-ft.  bridge  over  Elk  Bayou,  south 
•of  Tulare,  on  State  Highway,  $4,400,  and 
a  bridge  28  ft.  long  over  canal  of  Elk 
Bayou  Ditch  Co.,  south  of  Tulare,  to  cost 
^1,350.  Byron  O.  Lovelace,  County  Sur- 
veyor. 

Toronto,  Ont. — Until  June  19  by  Frank 
Barber,  County  Engr.,  57  Adelaide  Street, 
East  Toronto,  for  constructing  reinforced 
concrete  bridge,  consisting  of  three 
arches,  one  82  ft.,  and  two  62-ft.  spans, 
with  20-ft.  roadway,  over  Humbert  River 
at  Catherine  Avenue. 


PRICES   AND    LETTINGS. 

iflndicates  award  of  contract. 

♦  Flemlngton,  N.  J. — Contract  awarded 
by  Freeholders  of  Somerset  and  Hunter- 
don Counties  for  constructing  line  bridge 
over  Lemington  River,  to  Whittaker  & 
Diehl,   Harrisburgh,   Pa,,  at  $6,497. 

A-lrvlngton,  N.  J. — Contract  for  con- 
structing bridge  over  Rahway  River  at 
Chancelton  Avenue  awarded  by  Sixth  Dis- 
trict Bridge  Committee  of  the  Board  of 
Freeholders  at  Newark  to  Averill-Mat- 
thews  Company,  31  Clinton  Street,  New- 
ark,  at   $12,879. 

'A'Lock  Haven,  Pa. — Contract  for  wood 
block  floor  on  steel  stringers  on  Susque- 
hanna River  and  Lower  Island  bridges 
(bids  opened  June  8  by  County  Commis- 
sioners) awarded  Groton  Bridge  Co.,  Gro- 
ton,  N.  Y.  Bridge  across  Fishing  Creek, 
near  Salona.  Pa.,  awarded  T.  F.  Hunge- 
ville  of  Smethport.  W.  L.  Van  Dyke, 
County  Clerk. 

'A'Canton,  Miss. — Contract  awarded  by 
Supervisors  of  Madison  and  Yazoo  Coun- 
ties for  constructing  a  steel  and  concrete 
bridge  across  Big  Black  River,  near  Flora, 
to  W.  T,  Young  Bridge  Co.,  Nashville, 
Tenn.,  at  $8,950. 

-y^Hamilton,  Ohio. — Contract  awarded  by 
County  Commissioners  for  constructing 
concrete  bridge  at  Smith-Stevens  farm, 
Reily  Township,  to  John  Conrad,  Jr., 
Hamilton,   at   $4,900. 

Columbus,  Ind.  —  See  "Paving  and 
Roads." 

♦  Kalama,  Wash. — Reported  contract 
awarded  by  County  Commissioners  for 
constructing  two  bridges  near  Kelso  to 
Portland  Bridge  &  Iron  Co.,  Portland,  at 
$10,500. 

♦  Montesano,  Wash.— Contract  awarded 
by  County  Commissioners  for  constructing 
189-ft.  steel  span  bridge  over  Humptullps 
River,  with  two  concrete  piers  and  2300- 
ft.  pile  approach  to  William  Monson,  Port- 
land, Ore.,  at  $16,582. 

♦  Renton,  Wash. — Reported  contract 
awarded  by  City  Council  for  constructing 
trestle  to  D.  W.  Rutherford,  624  S.  M 
Street,  Tacoma,  at  $8,814. 

♦  La  Grande,  Ore. — Reported  contract 
awarded  by  Oregon-Washington  R.R.  & 
Navigation  Co.,  Portland,  for  constructing 
three  steel  bridges  near  La  Grande  to 
Robert  Wakefleld,  Portland. 

♦  Roseburg,  Ore.— Contract  awarded  by 
County  Court  for  constructing  Happy 
Valley  bridge  to  Portland  Bridge  Co., 
Portland,  at  $11,700. 

♦  Bakersfield,  Cal.  —  Following  bids 
opened  by  Bd.  Supervisors  June  8  for  con- 
structing bridges  and  culverts  on  11  miles 
of  Mohave-Cameron  Road,  Div.  10,  Sect. 
10,  involving  64,000  cu.  yd.  excav.,  126 
cu.  yd.  concrete.  123  M.  ft.  creosoted 
lumber,  etc.:  Robt.  Sherer  &  Co.,  650 
Pacific  Electric  Building,  Los  Angeles, 
♦27.818  (awarded  contract):  Mesmer  & 
Rice  of  Los  Angeles.  $29,318;  George  S 
Benson  &  Son  of  Los  Angeles,  $29,533; 
and  Coast  Constr.  Co.  of  Los  Angeles, 
$43,387. 

Following  bid  opened  same  time  and 
place  as  above  for  constructing  concrete 
pavements,  bridges  and  culverts  on  7.56 
miles  of  Taft-Fellows  Road.  Div.  6,  Sect. 
2,  about  23,500  cu.  yd.  excav.,  39.860  lin. 
ft.  shaping  roadbed,  66.680  sq.  yd.  con- 
crete pavements,  36  M.  ft.  creosoted  lum- 
ber and  timber  required:  Coast  Constr. 
Co.,  1419  R.  Twenty-ninth  Street,  Los 
Angeles,  $44,766  (awarded  contract); 
George  S.  Benson  &  Son  of  Los  Angeles 
$49,801,  and  A,  C.  McLean  Constr.  Co.  of 
Bakersfield.    $50,548. 

•San  Diego,  Cal. — Contract  awarded 
William  Ledbetter  Company,  Pacific  Elec- 
tric Building.  Los  Angeles,  for  construct- 
ing four  pile  and  steel  bridges  on  San 
Diego  and  Arizona  Ry.  near  Tia  Juan:i. 
one  about  75  ft.,  one  300  ft.  and  two  200 
ft.  each. 

Montreal,  Que. — L.  G.  Mouchel,  Mall 
Building,  Toronto,  preparing  plans  for 
reinforcing  La  Salle  Bridge  over  Lachlne 
Canal,  Montreal,  estimated  cost,  $94,000 
(Hennibique    system). 

♦  Ottawa  Ont. — Contract  for  construct- 
ing superstructure  of  Pietoria  Avenue 
Bridge  awarded  Dominion  Bridge  Co 
Montreal,  (jue..  at  $84,158,  less  $7,680  for 
automatic  gates.  Other  bidders:  Cana- 
dian Bridge  Co.  of  Walkersville,  $89,857, 
and  Hamilton  Bridge  Company,  Hamil- 
ton, at  $92,232.  H.  L.  Howe,  Secv.  Board 
Control. 

♦Arden,  Man. — Contract  for  construct- 
ing concrete  bridge  over  White  Mud 
River  awarded  Brown  Construction  Co., 
Winnin<"e.  at  $5,500.  M.  E.  Broughton, 
Secy.-Treas. 


PAVING  AND  ROADS 


PROPOSED  WORK. 

Lewiston,  Me. — It  is  proposed  to  pave 
on  Lisbon  and  Middle  Streets  by  day 
labor  with  4050  sq.  yd.  granite  block  ce- 
ment and  3940  sq.  yd.  bitullthic  pave- 
ment. About  12,000  sq.  yd.  macadam  will 
also  be  laid.  John  A.  Jones,  City  Engi- 
neer. 

KIttery,      Me. — Town      plans     spending 

$15,000  for  constructing  water-bound 
macadam  road.  James  Walker,  Chairman 
Board  of  Selectmen. 

Blloxi,  Mass. — Harrison  County  to  issue 
$200,000  bonds  for  roads,  $125,000  for  Mis- 
sissippi Centennial  Exposition,  $100,000  for 
court  house,  and  $75,000  for  high  school. 
Address  County  Clerk. 

Connecticut — Contract  soon  to  be  let  by 
State  for  constructing  roads  costing 
$350,000.  Address  Charles  J.  Bennett, 
State  Highway  Commissioner,  Hartford. 

Brooklyn,  N.  Y. — Board  of  Estimate 
authorized  paving  New  Utrecht  Avenue 
from  Thirty-ninth  to  Eighty-first  Street. 
Estimated  cost  $150,000. 

Buffalo,  N.  Y. — Council  adopted  reso- 
lution providing  for  a  bond  issue  of  $103.- 
000  for  paving  and  repaying  streets.  Ad- 
dress Commissioner  Public  Works. 

Atlantic  City,  N.  J. — City  Commission- 
ers will  spend  about  $150,000  for  paving 
number  of  streets.    Address  City  Clerk. 

Burlington,  N.  J. — Road  bonds  for  $12,- 
000  for  Chester  Township  will  be  sold 
June  21  by  William  H.  Rogers,  Township 
Treasurer,    Croswicks. 

Elizabeth,  N.  J. — CSty  will  pave  Elm 
Street  from  Morris  Avenue  to  Cherry 
Street  with  asphalt  concrete,  and  also  is 
considering  resurfacing  with  this  mate- 
rial   on    various    other    streets. 

Contract  about  to  be  let  by  Bd.  of 
Works  for  repaying  South  Broad,  Market 
and  South  Streets  and  Madison  and 
Elizabeth    Avenues;    cost,    $286,043. 

Contracts  will  soon  be  let  by  Bd.  Free- 
holders for  repairs  to  roads  in  Fanwood 
Township  and  Borough,  town  of  West- 
field,  Boroughs  Garwood  and  Mountain- 
side, Clark  Township,  City  of  Rahway. 
Borough  Roselle  and  Townships  of  Linde 
and    Hillside. 

Hoboken,  N.  J. — Street  improvement 
bonds  for  $65,000  will  be  sold  June  21  by 
City  Commissioners.  L.  A.  Haggerty, 
City  Clk. 

Jersey  City,  N.  J. — Reported  Hudson 
County  Boulevard  Commission,  Jersey 
City,  considering  the  repairing  of  the 
boulevard  at  a  cost  of  $110,000. 

Plans  to  be  prepared  by  Thomas  J. 
Wasser,  County  Engineer,  for  Improving 
Paterson  Plank  Road  from  Homestead  to 
Secaucus  and  contract  will  be  let  about 
July  13. 

Montclalr,  N.  J. — Bd.  of  Freeholders, 
Newark,  voted  to  spend  $144,000  for  Im- 
proving Valley   Road   in   Montclalr, 

New  Providence,  N.  J. — Union  County 
Freeholders  will  resurface  with  water- 
bound  macadam  road  on  Springfield  Ave- 
nue;  cost  $13,422. 

Patarson,  N.  J.— About  $90,000  will  be 
spent  for  improving  Paterson-Hamburg 
Turnpike  and  Wanaque  Road,  in  Passaic 
County.     Addre.ss  County  Clerk. 

Board  of  Public  Works  will  repave  with 
gfiranite  block  on  concrete  base  River 
Street,  from  Bridge  Street  to  Erie  Railroad 
tracks.     Probable  cost  $24,000. 

Passaic,  N.  J. — City  Commissioners  con- 
sidering sale  of  $105,000  street  improve- 
ment bonds. 

Trenton,  N.  J. — Street  paving  bonds  for 
$72,000   sold.     Address   City   Clerk. 

Boyertown,  Pa. — About  $26,000  Is  to  be 
spent  by  city  for  pavements.  Address 
City  Clerk. 

Butler,  Pa. — County  Commissioners  plan 
reconstructing  4  miles  of  Saxonburg  Road 
to  state  line  with  brick  pavement. 

Cresson,  Pa. — Contract  soon  to  be  let 
l>y  County  Comptroller  Johnstown,  for 
constructing  brick  paving  on  highway  be- 
tween Cresson  and  Edensburg.  Cost 
$25,000. 

Huntingdon,  Pa. — Reported  election  will 
be  held  soon  to  vote  bond  Issue  for  street 
improvements.     Address  Borough  Clerk. 

Johnstown,  Pa. — County  Supervisors, 
West  Taylor  Township,  will  reconstruct 
approximately  2^  miles  of  Laurel  Run 
Road  from  Johnstown  city  line.  Ad- 
dress C.  P.  Thomas,  Engr.,  Leader  BIdg., 
Johnstown,   Pa. 

Spangler,  Pa.— Citizens  June  9  voted 
$42,000   bonds   for  street   improvements. 

Wilmington,  Del. — Reported  Street  and 
sewer  Dept.  considering  a  bond  issue  of 
$200,000  for  street  paving.  About  11  blocks 
of  Market  Street  to  be  paved  at  cost  of 
$60,000. 

Cumberland,  Md. — Road  bonds  for  $30,- 
000  will  be  sold  July  3  by  County  Com- 
missioners. Angus  Ireland,  Clerk  County 
Commissioners. 


Princess  Anne,  Va. — Citizens  of  Kemps- 
ville  District  voted  $130,000  road  bonds. 
Address  Clerk  of  Kempsville  District. 

Charleston,  W.  Va. — Citizens  of  Big 
Sandy  District,  Kanawha  County,  voted 
$170,000  bonds  for  road  improvements. 

New  Cumberland,  W.  Va. — County  Road 
bonds  for  Clay  District  will  be  sold  June 
10  by  Clerk  County  Court,  New  Cumber- 
land. 

Mt.  Airy,  N.  C. — Citizens  of  Stewart's 
Creek  Township  voted  $25,000  road  bonds. 
Address  Clerk  of  Stewart's  Creek  Town- 
ship at  Mt.  Airy. 

Warrenton,  N.  C. — ^Road  bonds  for  $30,- 
000  will  be  sold  July  3  by  Board  County 
Commissioners.  P.  M.  Stallings,  Chair- 
man. 

Amerlcus,  Ga. — City  Council  authorized 
Ihe  pavlVig  of  about  9500  sq.  yd.  with  con- 
crete on  Lee  Street.     Address  City  Clerk. 

Atlanta,  Ga. — Contracts  soon  to  be  let 
by  County  Commissioners  for  paving  roads 
with   concrete.     Address   County   Clerk. 

Monroe,  Ga. — Citizens  voted  May  28  to 
issue  $500,000  bonds  for  road  improve- 
ments. L.  R.  Waddey,  Secy.  Chamber  of 
Commerce. 

Jacksonville,  Fla. — Board  of  Public 
Works  plans  grading  and  paving  Bu- 
chanan Street,  at  $22,680,  and  Plymouth 
Avenue,    $16,500.     Address   City   Clerk. 

Lakeland,  Fla. — Citizens  voted  $2,500,000 
bonds  for  constructing  217  miles  of  road. 
Address  County  Clerk. 

Alexander  City,  Ala. — Contract  soon  to 
be  let  by  County  Commissioners,  Dade- 
ville,  for  45  miles  of  26-ft.  graded  high- 
way. W.  W.  Robinson,  County  Highway 
Engineer,    Alexander   City. 

Selma,  Ala. — ^W.  O.  Crlsman  of  Selma 
selected  engineer  for  street  pavements  in 
Selma.  Contract  will  soon  be  let  for 
pavements. 

Alexandria,  La. — Good  Road  bonds  for 
Rapides  Road  District  No.  6  will  be  sold 
July  18  by  Police  Jury  at  the  Court  House, 
Alexandria. 

Corinth,  Miss. — Paving  bonds  for  $65,000 
will  be  sold  by  Board  of  Supervisors  In 
July.    Address  Clerk  of  Board. 

Greenville,  Miss. — Citizens  of  county 
voted  $950,000  permanent  road  bonds.  W. 
P.  Kretschmar,  Road  Commissioner. 

Holly  Springs,  Miss. — It  is  proposed  to 
pave  about  lOOO  ft.  with  cement;  cost 
$10,000.     Address  City  Clerk. 

District  No.  1  Marshall  County,  will 
build  20  to  30  miles  concrete  roads.  Con- 
tract will  not  be  let  before  fall  or  early 
spring.  C.  R.  Ames,  Chairman  Highway 
Commissioners,  Walter  G.  Kirkpatrlck, 
Engineer,  Birmingham,  Ala. 

Pascagoula,  Miss. — Board  of  Superslvors 
of  Districts  Nos.  3  and  4  of  Jackson  Coun- 
ty will  July  3  sell  $40,000  highway  im- 
provement bonds.  Fred  Taylor,  Chancery 
Clerk. 

Dyersburg,  Tenn.^-Contract  will  be  let 
about  the  last  of  June  for  paving  por- 
tions of  Roberts,  Central  and  Bruce  Ave- 
nues, Peabody  and  Fair  Streets  with  con- 
crete, Troy  and  St.  John  Avenues  and 
Tucker,  Gordon  Oak  Church  and  East 
Church  Streets  with  asphalt  concrete  or 
with  brick  on  concrete  base,  and  includ- 
ing storm  drainage  and  concrete  curb 
and  gutter,  in  all  about  15,000  ft.  curbing 
and  gutter,  and  16,000  sq.  yd.  paving.  L. 
E.  Carne,  Mayor.    Address  City  Engineer. 

Johnson  City,  Tenn. — The  13,652  sq.  yd. 
asphalt  paving  and  11,000  ft.  curb  and 
gutter  (bids  for  which  were  to  have  been 
opened  June  6)  has  been  indefinitely  post- 
poned. 

Lenoir  City,  Tenn. — City  Council  passed 
ordinances  authorizing  paving  principal 
streets.     Address  City  Clerk. 

Savannah,  Tenn. — Citizens  June  3  voted 
$100,000  bonds  for  highway  construction. 
L.  L.  Hurburt,  County  Court  Clerk. 

Catlettsburg,  Ky. — The  Fiscal  Court 
sold  $100,000  bonds  for  road  improve- 
ments. 

Georgetown,  Ky. — About  35  miles  of 
water  bound  macadam  road  will  be  con- 
structed this  year  out  of  the  $100,000 
bonds  recently  Issued.  Joseph  B.  Ward. 
County  Judge;  R.  P.  DuValle,  Engineer  in 
charge,   Georgetown. 

Lexington,  Ky. — Fayette  Road  Com- 
mission will  construct  20  miles  of  im- 
proved roadway  on  four  of  principal 
pikes  out  of  Lexington.  Bids  will  be 
asked  on  different  kinds  of  paving  ma- 
terial. Road  improvement  bonds  for 
$300,000  were  voted  last  November.  Ad- 
dress County  Clerk. 

Ashland,  Ohio. — Paving  bonds  for  $100,- 
000  will  be  sold  July  10  by  Board  County 
Commissioners  (Henry  Greshner,  Chmn.). 

Batavia,  Ohio.  —  County  Engineer  in- 
structed to  survey  county  roads  as  to 
cost  of  repairing.     Address  County  Clerk. 

Bell  Center,  Ohio. — Street  Improvement 
bonds  for  $58,000  have  been  sold.  Address 
Village  Clerk. 

Cadiz,  Ohio.— Paving  bonds  for  $10,000 
will  be  sold  July  8  by  W.  H.  Lucas,  Vil- 
lage Clerk. 


Chardon,  Ohio. — County  Commissioners 
sold  $35,000  bonds  tor  constructing  5-mile 
strip  of  highway  across  Munson  Town- 
ship.   Address  County  Clerk. 

Cincinnati,  Ohio.— City  Council  will 
shortly  authorize  issue  of  $200,000  bonds 
for  resurfacing  of  Eastern  Avenue  with 
granite. 

Cleveland,  Ohio. — Paving,  resurfacing 
and  extensions  to  streets  contemplated 
by  city  during  1917,  county  and  property 
owners,  total  $11,500,000.  Election  to  be 
held  In  city  Aug.  8  on  Issuing  $3,500,000 
bonds  for  extending  and  opening  streets. 
Harry  L.    Davis,   Mayor. 

Crooksvllle,  Ohio. — Road  improvements 
lionds  for  $17,610  will  be  sold  June  26,  by 
Chas.  A.  Deaver.  Village  Clk. 

Columbus,  Ohio. — County  Commissioners 
sold  $81,500  Scioto  and  Darby  Road  im- 
provement bonds.     Address  County  Clerk. 

Defiance,  Ohio. — Paving  bonds  for  $59,- 
500  will  be  sold  July  8  by  Chester  O.  En- 
sign, Co.  Aud. 

East  View,  Ohio. — Paving  bonds  for 
$29,678  will  be  sold  July  17  by  Charles  F. 
Vlk,  Village  Clerk. 

Lima,  Ohio. — City  Council  authorized 
paving  of  South  Elizabeth,  Hughes,  Calu- 
met, Lincoln,  Ewing,  Holly  and  Liberty 
Streets,  and  for  repairing  asphalt  pave- 
ments on  number  of  streets.  Address  City 
Clerk. 

Lorain,  Ohio. — Paving  bonds  for  $143,- 
000  will  be  sold  June  29  by  County  Com- 
missioners  (F.   L.   Eilenberger,   Clerk). 

Mllford,  Ohio. — County  Commissioners 
sold  $100,000  road  bonds. 

New  Philadelphia,  Ohio. — Paving  bonds 
amounting  to  $44,o0o  sold.  Address  City 
Clerk. 

PalnesvHIe,  Ohio. — Paving  bonds  for 
$38,000  will  be  sold  June  22  by  Board 
County  Commissioners  (W.  Albert  Davis, 
Secy.). 

Toledo,  Ohio. — County  Commissioners 
sold  $63,400  road  improvement  bonds. 
Address  County  Clerk. 

VIncennes,  Ind. — Contract  will  be  let 
about  July  1  by  H.  T.  Watts,  City  En- 
gineer, for  paving  S.  Seventh  Street  with 
asphalt  at  a  cost  of  $20,000. 

Wauseon,  Ohio. — Paving  bonds  for  $25,- 
000  will  be  sold  June  27  by  County  Com- 
missioners.    W.  W.  Ackerman,  Co.  Aud. 

West  Alexandria,  Ohio.  —  Street  im- 
provement bonds  for  $23,500  have  been 
sold.     Address  City  Clerk. 

Bloomlngton,  Ind.  —  County  Commis- 
sioners sold  $17,000  road  bonds.  Addresa 
County   Clerk. 

New  Albany,  Ind. — City  Engineer  pre- 
paring estimate  of  cost  for  paving  with 
creosoted  wood  blocks  Pearl  Street  from 
Main  to  Spring  Streets.  Address  City 
Clerk. 

Winchester,  Ind. — County  Commission- 
ers sold  $26,500  road  improvement  bonds. 
Address  County  Clerk. 

Charlotte,  Mich. — It  is  proposed  to  paye 
with  brick  on  McClure  and  Cochran 
Streets  and  with  cement  on  Washington 
Street,  including  cement  combination 
curb  and  gutter.  Cost  $15,000  to  $20,000. 
Claude  Chappie,  Engineer,  Charlotte; 
Charles  R.  Youngs,  City  Clerk. 

Lansing,  Mich. — See  "Sewerage  and 
Sewage  Disposal." 

Fairfield,  III. — It  is  proposed  to  pave  on 
Main  and  First  Streets  with  brick  about 
20,000  sq.  yd.  at  a  cost  of  ?57,666.  A. 
Cox,  Engineer,  Carbondale;  E.  E.  Robert- 
son,   City    Clerk. 

Peoria,  III. — City  Council  considering 
paving   33   blocks;    estimated  cost  $75,563. 

Kenosha,  Wis. — Citizens  of  Somers  and 
Pleasant  Townships  voted  $210,000  bonds 
for  improving  Sheridan  Road.  Address 
Clerks  of  Somers  and  Pleasant  Town- 
ships at  Kenosha. 

Emmetsburg,  Iowa. — City  Council  or- 
dered construction  of  19  blocks  of  paving, 
curbing  and  building  gutters.  Address 
City  Clerk. 

Minneapolis,  Minn.— Bonds  for  $600,000 
for  the  Minnehaha  Avenue  paving  will  be 
sold  probably  June  21  by  Council  Ways 
and  Means  Committee. 

St.  Paul,  Minn. — The  paving  of  Como 
Avenue  from  Great  Northern  Bridge  to 
Rice  Street,  including  sewer,  water  and 
gas  connections  is  contemplated  at  an 
estimated  cost  of  $48,985,  and  also  Rice 
Street  from  University  Avenue  to  North- 
ern Pacific  Ry.  Bridge,  Including  sewer, 
water  and  gas  connections;  estimated  cost 
$73,963. 

Beatrice,  Neb.— Citizens  May  31  voted 
$30,000  bonds  for  paving.  John  L. 
Hershey,    Beatrice,    Engineer. 

Lincoln,  Neb. — Plans  being  prepared  for 
paving  with  brick  East  O  Street  for  2'^ 
miles  out  of  city;  width  of  pavement, 
22-  ft.      Address   City   Clerk. 

Contract  to  be  let  by  County  about  July 
9  for  paving  In  District  No.  15  with  brick 
18  ft.  wide,  about  9400  sq.  yd.  in  all;  also 
for  paving  with  brick  in  District  No.  16, 
about  2  miles,  20  ft.  wide.  Arthur  H. 
Edgren,    County   Surveyor. 
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o£tr«!t^  SSr^iJT  '>*?^>°—*  »•  J»*«     "bout  elKht 
£««5to«»*kU«iL    MaterlAl  for  pATins  not 


. L.  K.  Curfnuui.  City 

:  t«oa>rd  Boyd.  Cliy  Clark. 


blocks.     Homer  Hamlin.  City 
Kiurin««r. 
Bd.  of  Supervisors  directed  F.  H.  Joy- 


Road     Commissioner,     to     complete     pay   the  other  half. 


burn  and  Morris  Turnpilie.  Millburn. 
Freeholaers  will  sell  $75,000  bonds  to  pay 
half  the  cost  of  paving  and  the  State  will 


nMciflcelions    for   construction    first    sec- 
tion 


^ .     .  __  __  — — •    of    Harlwr    Truck     Boulevard    from 

J  .S!"*-— i»o>ro  oc  CmiBty  Com-     Los  AnMles  to  Compton.  about  10  miles, 
JSi  f^?"**   •*!?*  h«hw«y     to    be    14    ft.    wide.    S-in.    broken    granite 


Princeton,  N.  J.— Until  July  5,  by  Mayor 
and  Council  for  reconstructing  Nassau 
Street    with    2    in.    asphalt    block    surface 


ftp..  WMUMi  to  8eB>.r..  through  Kali-     JSck   foundation   and  8-in.^nc?eteb5^s;     UPO"   a   6    in.    concrete    foundation   about 


Probable  eoat  110,000. 
County  ~ — • 


A.  L.  Saun 


ass 

■MOMllla,  Tm*  County  Road  District 
Ifo.  S  boada  Hot  ttf.000  have  been  approved 
by  Attoraar  OaaenO. 

ClirtaU.    Teac    Pection    to    be 


and  a  paved  wearing  surface;  cost  about 
$145,000. 

Merced,   Cat.— City   Council   directed  C. 
D.     Ilartin.     City     Engineer,     to    prepare 


19,940  sq.  yd.    George  M.  Brown.  Engineer, 
Princeton.     V.  B.  Cook,  Borough  Clerk. 

Jersey    City,    N.    J.— Until   June   20   by 
Board   Chosen  Freeholders  for  improving 


Corpus 
Hd  JoU 


of  U  blocks. 


planHnd 'ip^^lkcatlon's'for' paving^  aS^i!  Portion  of  Newark  Turnpike;  cost  $20,000. 

-~.     .-^—mmms^^    lo     iki     15  blocks  of  Streets  and  40  blocks  of  alleys  Woodbury,  N.  J.— Until  June  29,  by  Ar- 

oly  S  to  »ote  on  tlU.OOO  bonds  for     ,*""  concrete  base  and  bituminous  wear-  ,^0^  Starr,  City  CTerk,  for  street  improve- 

pay«n«ntn    and    oocnpletinc    WulT     '"*  »urrace.  ments,  advertised  in  Engineering  Record. 

PaMdena.Cal.— Reported   Faciflc  Kec-  Beaver    Falls,     Pa.— Until    July    10    by 

trie  Ry.   wiU  pave  N.    Lake  and   B    Fair  Borough  Clerk  for  paving  Seventh  Ave- 

OaitS  Avenue.   ?  or  3   mil«>K  on   ifn  Hirhf-of-      -. , ._ -^   »n° Ann 

way. 


enjf,  M*.— Park  Board  (T.  Har- 
ney.) voted  to  construct  a  doo- 
oo  Swope  Parkway,  distance 


or  3  miles  on  iu  rlght-of-     „ue;  approximate  cost  $25,000. 


,    T«K.  —  The    Ci 

Oowt  ralMiMd  all  bids  received  for  con- 
■DoetUK  fodowinc  roads:  Nome  to  Lib- 
County     Line,      Nome     to     Hardin 


Placervllle,  Gal.— Citisens  voted  $30,000 
lionds  for  paving  Main  St.  Address  City 
Clerk. 

Santa  Paula,  Gal.— About  25  blocks  will 
probably  be  paved  this  summer.     Address 


East  Vanderorlft,  Pa.— Until  June  31 
by  borough  (Marcus  B.  Nadler,  Secy.) 
for  iraprovlag  McKinley  Avenue;  cost  ap- 
proximately $15,000.  L.  G.  Anderson, 
Boro.    Engr.,    Vandergrift. 


Oonnty    Uae.    China    to    Nome    and    the     Kdward   M.    Lynch.   City   Engineer,   Glen 


_    t-Port     Arthur     Highway. 
County  Clerk. 


Ad- 


.    Tax.— City    Council    consid- 
pavin«  streeu  at  a  cost  of  $tO.OOO. 

•an  Antonio,  Tex.- Road  bonds  for 
mtgOM  for  the  construction  of  the  Fai- 
fBiTias  Edinburs  link  of  the  "diamond 
loop"  have  been  submitted  to  the  At- 
torney Oeneral  for  approval.  The  greater 
part  of  the  read  from  L«rodo  to  Browns- 
viUe  yet  to  be  eoatroctad.    W.  H.  Qoe- 

ce.   County  Judge   of  Hidalgo   County. 

ay  l>e  able  to  give  information. 


Easton,  Md.— Until  June  27  by  County 
dale.  "  .  _  .  Commissioners  (Jos.  B.  Harrington,  Clk.) 
_  ,  -,„,_.  .,..,.  for  constructing  a  section  of  State  Aid 
iJ".%*>'  Si"'T^'*';.?°"""^"  ^°'*?  '°  P^'^i  Highway  in  Talbot  County,  along  Peach- 
about  20  blocks  with  concrete  base  and  blossom  Road,  a  distance  of  about  2  miles. 
Topeka  surface;  contract  to  be  let  about  Frank  W.  Seth,  County  Road  Engr. 
August. 


Flagstaff,  Arts.— J.  W.  Weatherford 
granted  iwrmlssion  by  U.  S.  Dept.  of  Ag- 
riculture to  construct  a  scenic  highway 
from  Flagstaff  to  summit  of  San  Fran- 
cisco peaks.  14,000  ft.  high.  Road  to  be 
14  miles  900  ft.  long,  constructed  of 
bedded  decomposed  granite. 


Maryland.— Until  June  27  by  State 
Roads  Commission,  601  Garret  Building, 
Baltimore,  for  constructing  5  sections  of 
state  highway  aggregating  21.4  miles, 
also  until  July  5  for  8  sections  aggregat- 
ing 28.83  miles;  both  proposals  advertised 
In  Engineering  Record. 

Greenville,  N.  C.— Until  July  6  by 
Mayor  and  Board  of  Aldermen  for  street 


Tucson,    Ariz.— City    Council    consider-     „„,„.   »„„  „„„.„  „»  „.^„. ...... „..„.,. 

S"*ton'  Tex^ElecUon  to  be  held  July  8     lUL^^',"*  ?"   O"'   ^"l^^i  £S^^\  ^^  improvements   advertised    in    Engineering 

to  vote  $100,000  bonda  for  improving  roads     Myers  Streets^  at  cost  of  $12,000.     L.   O.  Record.       Engineer,     Gilbert     C.     White, 

in  Precinct  No.  1,  San  Patricio  County.          towan.  City  Clerk.  Durham,  N.  C.;  J.  C.  Tyson,  City  Clerk. 

Taxarkana,    Tex.— B.    F.    Paterson,    of        Wlnslov»,  Arlx.- Work  will  begin  about 

' — ^ pkla..  engased  as  engineer  for     J""*  26  on  construction  of  Winslow-Long 


of  SO  bk>cks  in  reaidence  district. 

¥/lchlu  Falls.  Tex.— Citisens  voted  $40.- 
•••  bonds  for  paving.    Address  City  Cleric 

Calvin,  Okia.— CiUsens.  May  27.  voted 
nS.WW  bonds  for  road  improvements. 
BoBda  aoM.  A.  J.  Johnson.  County  Clerk. 
Staart  Township  alvo.  May  27,  voted 
SIMM  road  improvement  Iwnds. 

Abardaon.  Waah.— City  Council  author- 
laad  |S,*M  for  street  paving. 

SailinglMm.  Wash.— Reported  County 
OoonniaMonera  passed  resolution  provid- 
Ijg  for  eoDcrete  paving  on  three  miles  of 
Blalne-Femdale  Road.  C.  M.  Adams, 
County    E:ngineer. 

Everett.   Wash.— Contract  will  soon  be- 
lot  for  paving  with   l«-ft.   concrete   7-ln. 
tUek  at  crown  and   (-In.    thick   at   sides 
portion    of    Norton    Avenue.      Estimated 
coat  $11,115.    Hans  Mumm.  Jr..  City  aigr. 

Contract  about  to  be  let  by  city  for 
paving  with  concrete  and  drainage  sya- 
teoi  on  Cedar  Street,  between  Hewitt 
Avenue  and  Thirty-third  Street.  Hans 
Mumm,  City  Engineer. 


Valley  Highway.  Address  O.  N.  Powell, 
Highway  Engineer.  U.  8.  Forest  Service, 
Albuquerque,   N.  M. 

Buhl,   Idaho. — Buhl  Road  District  plans 
macadamizing  fifty  o.-  sixty  miles  or  road 


Canton,  Miss.— Until  June  22  (extension 
of  date  from  June  12,  for  about  5300  sq. 
yd.  paving,  4  miles  gravel  macadam,  2 
miles  concrete  curb  and  gutter  and  M; 
mile  storm  sewers.  Walter  G.  Kirkpat- 
rick.   Engineer,   Birmingham.   Ala. 


o»,„   i_:^r.;^  ~;,'.S   "  --;---    r; •  • Lexington,  Miss. — Until  July  3  for  con- 

hrld^.f^nl?*.,fiSL=°"^i'".,".?""^    concrete     structini  27   miles  of  macadam  roads  in 
r"^  SPS„!3''r^LHl^^rl.  ^.i'','-**^    C'*"-"    °f     Durant  District.     Snowden  &  Mauser,  En- 


Puhl  Road  District  at  Buhl 

Burley,  Idaho.— William  F.  Long,  Engi- 
neer with  Portland  Cement  Association 
submitted  report  to  City  Council  for  pav 


gineers,  Jackson. 

Louisville,  Miss. — Until  July  by  Board  of 
Supervisors  for  building  100  miles  of  road- 

_,  .        ,..  -—  .._.       way,  steel  1000  ft.  more  or  less,  5000  lin. 

mg  with  reinforced  concrete  certain  city     ft.  concrete  for  bridges  and  culverts  and 


streets  at  estimated  cost  of  $42,623. 

IngersoM,  Ont.— W.'  R.  Smith,  Ingersoll, 
will  prepare  plans  and  award  contract 
for  reinforced  concrete  pavement  to  cost 
$.15,000. 

Lindsay,  Ont. — Council  contemplates 
laying  asphalt  and  concrete  pavements 
to  cost   about  $30,000. 

Edmonton,  Alta.— City  Engineer  A. 
Haddow  will  purchase  plank  for  sidewalk 
purposes,   to  cost   120,000. 

BIOS    OESIREO. 


Oakvllle,   Wash.— City   Council   reported 
conatdertng     tiardsurfacing     Main     Street 


25  M  ft.  lumber  for  bridges,  piping  for  cul- 
verts, etc.     Carl  B.  Bathea,  Secy. 

Winona,  Miss. — Until  July  5  for  con- 
structing 18  miles  of  road.  Snowden  & 
Hauser,  Engineers,  Jackson,  Miss. 

Rogersvllle,  Tenn.  —  Reported  desired 
until  July  6  by  County  Road  Commission 
for  improving  about  90  miles  of  road,  to 
consist  of  500,000  cu.  yd.  excav.  road  of 
limestone  macadam,  and  to  include  con- 
crete and  steel  bridges  and  culverts:  es- 
timated cost  $450,000.  S.  C.  Cornell,  Chief 
Engineer. 

Covington,  Ky.— Until  June  22  by  Fis- 
cal Court,  Court  House,  Covington,  for 
Improvement  of  Covington  and  Lexington 
Turnpikes,    State    Aid    Road    in    Kenton 


Oanvllle,  Ky.— Until  July  4,  for  paving, 
advertised  in  Engineering  Record.  J.  M. 
Wallace,  Mayor. 

Georgetown,   Ky.— Until  June  20  by  W. 


East  Hsrtford,  Conn.— Until  June  21  by 

_ Frank  Roberts,  1st  Selectman,  for  macad- 

£""-?"£  *™'   "««   limiU  at   a  cost   of     amlzlng  Forbes  and   Silver  streets.  Hills-  .,,,...„.„„     „..,„     „,„    „„„,,    ,,,     _„nrn. 

tl4.«0».     Le.t«-  A.  Hughe..  City  Qerk.        ^".rs.S'rio^ouwf  FnlSn^r*""*"    ^-  "''"''y  CounVyr^ldvertlsed^in   EngmeerinrSec 

Saattte.  Wash.-A.  H.  Dimock.  City  En-     O""***"-  Borough  Engineer.  ord.     John  B.   Dillon,   County  Clerk. 
gtnaer,   estimates  cost  of  paving  In   Bell         Albany,  N.  Y.— Until  June  19  by  Board 
and  Denny'a  Addition  and  A.  A.  Denny's     Contract    &    Supply    (Isidore    Washman, 
Addition    at    $21,021,     and    for    concrete     Secy.)  for  paving  portions  of  Lark  Street. 
curba  on  Ranler  Avenue  at  $25,147.                  portions   of   Broadway   and    Pruyn   Street 

Ftana  flied  for  sawers,  paving,  etc,   to     with  redressed  granite  blocks  on  concrete  „    „   .-       ^    •    ^-  „,--,  — „- -'     ■  •■ 

be  eonatmeted  In  West  McGraw  and  foundation,  and  portions  of  Morris  Street  "•  Gates.  County  Clerk,  Georgetown,  for 
oUmt  atraata,  at  a  coat  of  $10»,1««.  C.  "'Ith  vltr.  shale  blocks  on  concrete  foun-  ???!'■■"•;"?.?.  ^'?J?  ■*'<'  Roads  Nos.  105A1, 
Baglay.  8«ey.  Board  Public  Works.  <latlon,  Krank  street  with  old  granite  J?fSJ'  l."^Cl.  105D1,  105E1,  105F1,  and 
Contract  wm  soon  be  let  by  County  blocks.  Total  cost  approximately  $29  000.  JO""!.  ^  m  Scott  County,  as  follows; 
Coromlaaioners  for  paving  and  graveling  b..~j,iw-  iu  x/  ,.  .„  ,  »,  ,.  ,  ivRTP*"^"  ^""^  Cincinnati,  8.75  miles, 
about  2  mOea  of  extension  of  Bond  Road  „^S??l>i"'  S'  ^■"l^'Ji^'  fi""®  ^^'  ^y  ^-  i^'"^^.  *="•,  /''■•  Stamping  Ground  and 
No.  20.  Ektimated  ooat  $12,000.  A.  P.  >„•  „°'i?,''"-  Borough  President,  for  pav-  Owenton,  4^  miles,  5868  cy.  yd.;  George- 
Denton.  Coimty  Engineer.  J?*  Portions  of  Bay  Thirty-first,  Center,  town  and  Frankfort,  5.75  miles,  10,494  cu. 
_                 ...._.                                          Longress  and   numerous  other  streets,   in  yd.;     Georgetown     and     Lexington      3  44 

Tacoma.    Wash.— All    bids    opened    May     all  about  38,475  sq.   yd.   asphalt,   2435  sq  -""    ""'"'-■    --     ^""'B'"?.     "-'* 

27  i>y  County  Commissioners  for  ilhprov-     yd.    asphalt    block,    4500    sq.    yd.    granite 
Ing   Permanent  Highway  No.   8   rejected:      together    with     curbing,     sidewalks      etc' 
new    bids    to    be    aalced.      D.    H.    White,     Total   security,    $51,800. 
Co_unty.En«in..r.  Long    Island^  CItv,    L,    I.    N.    Y.-Untl. 

June    22    by    Maurice    E.    Connolly,    Pres. 

Queens    Borough,    for   regulating,    recurb-         .,    .., ^..„.   „„.,    ^    .reaavcr- 

Ing  and    repaving   with   asphalt    concrete  tisement)    by    County    Clerk    for    gFadine 

portions  of  Sixth   Avenue.    Second   Street  in  Winston  County.  "^    lor    graamg 

_  _  ?I'9.7*""'  ""^  other  streets,  in  all  about         «  ^ 

_.„  „^^      .  Ore.— Citisens.  May  22.  voted     47.020  sq.  yd.,  and  with  sheet  asphalt  por-  ,  ?*yi"9'"''„  ^y.- Reported    desired    until 

S2M.0M  Jbonds_for  road  construction.     EI-     tions  of  Jerome  Avenue,  about  17  800  sq  ''"'y  *  by  County  Commissioners  for  im- 

y<l-      and      laying      sidewalks      Woodbine  Proving    three    roads    with    concrete,    two 

Street,  Banlcs  Avenue  and  other  streets  """  waterbound  macadam,  and  one  with 

Total  security,   $92,000.  gravel.     A    total   of   12    miles   is   included 

u  >■/>..    u    V      rr   >.,   T         »»    ,        .  '"  ^^^  specifications.     Two  miles  of  con- 

.      ....... r-. Malone,  N.  Y.— Until  June  26   (readver-  crete    h  ghway    will    Include   citv    streets 

CUH.  -^    m.m.      Address    -y    ~te.°CT.-,  ~g\?T^^^^    r?aS«s!  ^ristieed^rciS?- 

for-SJTS'^TbSSer^-^vTre^X     «^-      •"    "'"""*''    '"    '"'"^^^'"'^    ..-^--,._Oh..^Un,,Ju,yUcoun- 
rejected.     New  bids  to  be  aaked.     ~ 
Cain,  Cotmty  Engineer. 


City  Council  wHI  pave  2  miles  of  Pacific 
Highway,  present  road  will  be  used  as 
base  and  will  be  surfaced  with  asphalt  or 
some  patented  paving.  Estimated  cost 
S24.0M. 


miles,  6278  cu.  yd. ;  Georgetown  and  Paris, 
4  miles,  7300  cu.  yd. ;  Georgetown  and  Old 
Oxford,  4.22  miles,  4199  cu.  yd  •  and 
Depot,  1.75  miles,  1521  cu.  yd.  R  C  Ter- 
rell, Commissioner  Public  Roads'  Frank- 
fort. 

Louisville,    Ky.— Until  July  3    (readvcr- 


mer  T.  Foaa,  City  Clerk. 

Portland,  Or*.— Plana  filed  by  City  Com- 

'~"  for    paving    East    Oak    Street. 

Water  Street  to  Union  Avenue. 


p5f*{J         New    York,    N.    Y.— Until    June    20     bv     P!      Commissioners      (Albert      keinhardt" 
"»""     Douglas    Mathewson.    P?«.    ^J^r,J\^K     Clerk)._  on  Improvement  of  Reading  Road 


Las  Angelas,  Cai, — Board  of  Supervisors 


pougut,    Mathew«,n,    pKei".    Bro^nx""Bor--     S?S;i^h°?hr?,rgT'o?'R°la?l!fg''"!;o^°^^ 


ough,    for   paving   with    bituminous    con- 
crete   foundations    portions    of    Harrison 


propoae    paving    Lexington    and    GaUitin     .    ^,^      ,.„   ^„,.„,i   „ 

*^*'Ji?.°li'**  '*^'*^^'*I.*"''?,  *  ■'  ""•■  "•***  •<»■  y^-  bituminous  concrete  pave- 
and  Mint  Cajvon  Boad  22  miles;  earth  ment,  8670  lin.  ft.  curb,  etc  Securitv 
ascavaOon   It^OM  cu.   yd.:    In   all   about     #7,300.  oecunty 

St2,tM   sq.    yd.    eoncrete.      Cost    $4<S,(70.         vanb*,..    m    v      tt».ii  ■,         ,«  ..     „ 
F.    H.    Joyner,    Bngtaaw,    1104    Hall    of    ^,I?„  *'"'-!'..•  X;—^?.."l,^"."e  IS.by.Btard 
Records. 

Contract  wUI  ba  tot  about  July  1  for 
paving  with  Warrenite  on  Tucca  Street. 
with  agpiiAlt  on  Ceres  Avenue;   concrete 


.Surveyor  William  Boeh  submitted  follow- 


}:,^r^-,^r^;.s\^ini  iii  ^i^-.o^t;i,^-^^^ 


$71,532.85.      The    material'    to '  be  "se'leoted 
after  the  bids  are  received. 


-  -. .»  x„  „,  ,,^.u  Cleveland,    OHo.  —  Until    June    28    by 

Contract    and    Supply    (Edw.    P     Walsh  County  Commissioners  for  Improving  Sect 

Secy.)    for    improving    portions    of    North  ^  "'  **""  Cleveland-Elyria  Road  in  Rock-^ 

Broadway;     also    for    constructing    side-  P*""*    Township,    length    1.25    miles;    esti- 


.  -  •     - — -     — .     >..,..„„  ucting    side- 

walks, etc..   In  First  Avenue.     Also  same 


mated    cost    $3,975.      Also    separate    bids 


pavcmenu     on     Sonaet     Drive:     cement     vUlt,?"*^  P""'*  '""■  constructing  sewer  Id     S?""®  .l''"!,^"'',  P'^^e  for  improving  Sect. 
p>n»«»>u     wu     »un>.i.     ""^^^     V«rtal     '^"'"''*w  -Avenue.  J.^'.^".®  *^®^®i*['?/*^*'»'''!!o".  Road.  Inde- 


Honroo    Street 


walks     on 

^cTt'rkct    win   Ije   let  .bpot_^Aug.    1   for     of'l^':j;;Sld?™-'f7r'',^*i',n'g  w^th'x^L?e°n"e 
SS*-;UX""s^J".n''d"'^i  ^.^l!"::^.     .^?'.1«J-fiJ?J--''«i-.8P.".n«"et^A^- 


peniience  Township,  length  3000  ft  -  esti- 
mated cost  $13,348.  Also  for  repairing 
?.?°*-  ^^'  'be  Rocky  Rlvcr-Berea  Road,  in 


ni>«  In  ^7,,h  nnf^Ti"^"'  SP'  "KAeM  Ave-     West    Park    and    Missleburg    Townships 
nil*  In  .South  Orange  Township,  and  Mill-     length  2500  ft.;  cost  $11,665.       .....' 


Cuyahoga  Falls,  Ohio. — Reported  de- 
sired until  June  19  by  W.  F.  WiUiston, 
City  Clerk,  tor  32,000  sq.  yd.  brick  pave- 
ment on  Broad  Street  and  Northampton 
Avenue  and  about  >/4  mile  of  sewers  in 
Northampton    Avenue. 

Elmore,  Ohio. — Reported  desired  until 
June  19  by  Wm.  Haley,  Village  Clerk,  for 
improving  Augusta  and  Lytle  Sts. 

Gallon,  Ohio. — Until  June  19,  by  Director 
Public  Service  for  paving  Erie  and  Gill 
Streets. 

Jefferson,  Ohio. — Until  June  19,  by 
Board  County  Commissioners  (R.  E. 
Brainard,  Clk.)  for  improving  portions  of 
Wayne  Road,  Main  Market  Road  and 
Williamsfleld  Road  No.  1. 

Lisbon,  Ohio. — By  County  Commission- 
ers for  paving  as  follows;  Until  June 
20  for  about  13  miles,  costing  $217,447- 
until  June  21,  about  20  miles,  costing 
$251,786,  and  until  June  22,  about  10  miles 
cost  $96,167,  advertised  in  Engineering 
Record.  H.  C.  Armstrong,  County  Sur- 
veyor and  Highway  Superintendent; 
L.  H.  Johnson,  Clk.  County  Highway 
Dept. 

Marysvllle,  Ohio. — Reported  desired 
until  June  22  (I.  T.  Southard,  Village 
Clk.)  for  improving  portions  of  Cottage 
Street,   Wall  Alley  and  Ash   Street. 

Salem,  Ohio. — Until  June  27,  by  Director 
Public  Service,  for  paving  East  Seventh 
Street,  with  vitr.  brick  on  concrete  base, 
all  about  4534  sq.  yd.  brick  paving,  3030 
lin.  ft.  drain  tile,  2820  cu.  yd.  excav.  to- 
gether with  curbing,  etc.  Also  separate 
bids  same  time  and  place  for  constructing 
sewers  in  Green  Street. 

Youngstown,  Ohio. — Until  June  26  by 
County  Commissioners  (Frank  V.  Hogna, 
Clerk)  for  improving  Sect.  No.  1  of  Jacobs 
Road  with  brick,  a  distance  of  5735  ft. 
Bids  desired  separately  on  material. 

Indiana. — By  County  Commissioners  for 
constructing   county   roads   as   follows; 

Until  June  24: 

Muncie,  for  constructing  two  macadam 
roads  in  Center  Township.  F.  M.  Will- 
iams, Co.  Aud. 

Until  June   29: 

Winchester,  constructing  roads  in  Green 
and  West  River  Townships,  C.  E.  Til- 
son,  Co.  Aud. 

Evansville,  constructing  two  roads  in 
Union  Township.     C.   P.   Beard,  Co.   Aud. 

Until  July  3: 

Jeffersonville,  road  in  Jeffersonville 
Township.     Geo.   W.    Stoner,   Co.   Aud. 

Greencastle,  road  in  Washington  Town- 
ship.    Joe   M.   Allen,    Co.    Aud. 

Franklin,  constructing  road  in  White 
River  Township.    John  C.  Gregg,  Co.  Aud. 

Kentland,  constructing  three  macadam 
roads  in  Beaver  Township  and  one  road 
in  Jefferson  Township.  S.  R.  Sizelove, 
Co.  Aud. 

Until   July   5: 

Mt.  Vernon,  constructing  roads  in 
Posey  and  Vanderburg  Townships.  Jos. 
R.  Haines,  Co.  Aud. 

Plymouth,  Ind. — Until  July  5  by  County 
Commissioners,  for  Road  No.  1  in  North 
Township,  length  7.151  miles,  engineer's 
estimate  $31,209,  and  Road  No.  2,  North 
Township,  length  5.538  miles,  cost  $20,946; 
both  gravel  roads.  Arthur  W.  Thomson, 
County   Engineer. 

Winchester,  Ind. — Until  July  1  by 
County  Commissioners  for  repairing  and 
constructing  11  bridges.  Charles  E.  Til- 
son,  Co.  Aud. 

Harvard,  111.— Until  June  26  by  C.  J. 
Hendricks,  President  Board  Local  Im- 
provements, for  paving  with  asphalt  con- 
crete on  North  Ayer  Street,  38,800  sq.  yd., 
cost  $73,607;  3730  sq.  yd.  on  South  Ayer 
Street,  to  cost  $6,106;  cement  concrete 
on  Alleys  6  to  12  and  Alleys  5  to  13,  cost 
$1,786  and  $1,745  respectively,  advertised 
in  Engineering  Record. 

Burlington,  Wis.  —  Reported  desired 
until  June  30,  for  7600  sq.  yd.  macadam, 
8300  yd.  asphaltic  concrete,  7800  yd.  grad- 
ing, etc.     Address  City  Clerk. 

Racine,  Wis. — Reported  desired  until 
June  20,  by  James  Mutter,  County  High- 
way Commissioner,  for  15,167  sq.  yd.  of 
concrete  pavement,    in  Caledonia. 

Fremont,  Mich. — Until  June  19  by  city 
for  paving  with  reinforced  concrete  por- 
tions of  Division  and  Merchants  Avenues, 
approximately  10,000  sq.  yd.,  with  curb- 
ing, etc.  Jas.  R.  Rumsey,  Engr.,  Grand 
Rapids. 

Gladwin,  Mich. — Reported  desired  until 
June  22,  by  D.  W.  Hunter,  Secretary 
County  Road  Commissioner,  for  surfacing 
6  miles  of  Meridian  TrUhk  line  highway 
with  crushed  stone,  also  24  miles  of  Merid- 
ian trunk  line  highway  with  clay  and 
sand. 

Grand  Ledge,  Mich. — Until  June  23  by 
R.   N.    Nott,   City   Clerk,    for  paving. 

Ypsllantl,  Mich.— Until  June  19  by  Sum- 
ner Damon,  City  Clerk,  for  paving  por- 
tions of  Forest  Avenue  with  5-in.  con- 
crete and  2-ln.   asphalt. 

Avoca,  Iowa. — Until  June  26  for  ten 
blocks  paving  and  curbing.  Bids  on  both, 
brick  and  concrete.  J.  H.  Mayne,  Engi- 
neer, Merriam  Block,  Council  Bluffs,  Iowa. 

Des  Moines,  Iowa. — Reported  desired  un- 
til June  21,  by  Horace  Susong,  City  Cierk, 
for  17,752  sq.  yd.  pavement  onjportions  of 
Washington  Avenue,  West  Fifty-third, 
Ninth,  and  other  streets,  bids  to  be  sub- 
mitted on  sheet  asphalt,  bitullthic  and  as- 
phaltic concrete. 
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Muscatine,  Iowa.— Reported  desired  un- 
til June  22  by  City  Kngineer,  for  street 
paving,  probable  cost  $145, 000. 

Traer,  Iowa.— Until  June  26  by  T.  F. 
Stoakes,  Town  Clerk,  for  paving,  includ- 
ing 6938  lin.  ft.  combined  curb  and  gut- 
ter, 15,800  sq.  yd.  paving,  etc.;  also  until 
June  27,  separate  bids  for  4640  lin.  ft. 
6  to  10-in.  vitr.  pipe  sewer,  10  manholes, 
etc. 

Kansas  City,  Kan. — Reported  desired 
until  June  26,  by  Frank  Holcomb,  Co. 
Clk.,  for  paving  portions  of  Twenty-flrst 
Street  and  Steele  Road. 

Peabody,  Kan.— Until  June  20  by  city 
for  20,000  sq.  yd.  brick,  asphaltio  con- 
crete or  concrete  paving.  G.  L.  McLane, 
Consulting  Engineer,  Hutchinson,  Kan. 

Minot,  N.  D. — Reported  desired  until 
June  19  for  25,000  sq.  yd.  paving.  Prob- 
able cost  $85,000.  E.  J.  Thomas,  City 
Engr. 

Fulton,  Mo.— Until  July  6,  by  city,  for 
approximately  2000  sq.  yd.  bituminous  ma- 
cadam and  1450  lin.  ft.  concrete  curb.  F. 
E.  Baker,  City  Engineer. 

Independence,  Mo. — Until  June  21,  by 
County  Surveyor  Edw.  M.  Stayton,  tor 
grading,  draining  and  macadamizing 
Kentucky  Avenue,  in  all  about  20,840  sq. 
yd.  macadam,  17,400  cu.  yd.  excav.,  1800 
sq.  yd.  riprap,  etc. 

Kansas  City,  Mo.— Until  June  20  by 
Board  Public  Works  <J.  Pearce  Kane, 
Secy.)  for  paving  with  sheet  asphalt  por- 
tions of  Prospect  Avenue,  Forest  Avenue; 
with  Portland  cement  concrete  portions  of 
Eighth,  State  streets;  asphaltic  concrete 
on  Chestnut,  Wayne  avenues  and  Tenth 
Street,  and  artificial  stone  sidewalks  on 
Fifty-ninth  and  other  streets. 

St.  Louis,  Mo. — Reported  desired  until 
June  27  by  Board  of  Public  Services,  for 
improving  portions  of  Gilmore  Avenue, 
West  Park  Avenue,  Forest  Avenue,  and 
other  alleys.  Estimated  total  cost,  ap- 
proximately,  $63,703. 

Fort  Worth,  Tex. — Until  June  20  (exten- 
sion of  date),  by  M.  R.  Harwood,  Jr.,  City 
Secretary,  for  paving  about  one  mile  of 
streets. 

Houston,  Tex.— Until  June  19,  by  E.  B. 
Bonney,  City  Secretary,  for  paving  Mon- 
trose Boulevard,  from  Richmond  Street 
to  Main  Boulevard  with  sheet  asphalt,  as- 
phaltic concrete,  Portland  cement  con- 
crete, bitulithic  or  Uvalde  rock  asphalt, 
approximately  16,800  sq.  yd.  E.  E.  Sands, 
City  Engineer. 

Everett,  Wash. — Until  10  a.  m.,  June 
26,  by  Mae  Weatherbee,  County  Engi- 
neer, for  constructing  five  highways;  road 
from  Monroe  to  Sultan  West,  cost  $17,- 
000;  road  from  Arlington  to  Cooper  Spur, 
cost    $9,000    Included. 

Pullman,  Wash.— Until  June  20  by  M.  F. 
Gannon,  City  Clerk,  for  6500  sq.  yd.  bitu- 
minous macadam  paving  on  Grand  Street. 
L.  V.  Edwards,  Engineer,  State  College. 

California.— Until  June  26,  by  State 
Highway  Commission,  515  Forum  Build- 
ing, Sacramento,  for  constructing  roads 
as  follows  and  paving  with  Portland  ce- 
ment   concrete    unless    otherwise    stated: 

San  Mateo  County,  from  Beresford  to 
Redwood  City,  about  4.2  miles.  Engi- 
neer's estimate  2790  lin.  ft.  cor.  metal 
pipe,  31,000  cu.  yd.  excav.  without  classi- 
fication, 6850  cu.  yd.  Portland  cement  con- 
crete. Class  A  (pavement),  1000  lin.  ft. 
guard  rail,   etc. 

Ventura  County,  from  Springrville  to 
Santa  Clara  River,  about  5.6  miles.  En- 
gineer's estimate  27,330  cu.  yd.  excav., 
£510  cu.   yd.   pavement   (Class  B),   etc. 

Contra  Costa  County,  from  southerly 
county  boundary  to  Richmond,  about  2.5 
miles,  with  Portland  cement  concrete 
base  and  asphalt  wearing  surface.  Engi- 
neer's estimate  11,000  cu.  yd.  excav.  with- 
out classification,  4400  cu.  yd.  pavement 
<ClaB8  C),  31,500  sq.  yd.  asphalt  surface, 
.etc. 

Humboldt  County,  from  Loleta  to  Beat- 
rice, about  4.3  miles.  Engineer's  esti- 
■mate  8500  cu.  yd.  excav.,  4750  cu.  yd. 
pavement   (Class  B). 

Shasta  County,  between  Baird  and 
.Antler,  a  reinforced  concrete  bridge  about 
120  ft.  long,  across  Salt  Creek,  and  a 
reinforced  concrete  bridge  about  541  ft. 
long   across    Sacramento    River. 

Los  Angeles,  Cal.r^Until  July  3  by  Board 
of  Supervisors  'for  grading  and  paving 
Section  G  of  Mint  Canyon  Road,  11.82 
miles,  approximate  quantities:  91,225  cu. 
yd.  £xcav..  59,783  sq.  yd.  concrete  pave- 
ment. 10.950  lb.  reinforcing  steel,  27,800  ft. 
guard  fence,  etc.  Estimated  cost  $91,613. 
A.  M.  McPherrin,  Clerk  of  Board. 

Ventura,  Cal. — Until  June  27.  by  Board 
County  Supervisors  (J.  B.  McCloskey, 
Clk.)  for  grading,  constructing  concrete 
pavement  8.57  miles  on  Dlv.  10,  Oxnard 
to  Camirillo,  approximately  19.000  cu.  yd. 
excav.,  45.263  lin.  ft.  shaping,  8956  cu.  yd. 
concrete  pavement,  etc.  Also  separate 
bids  for  grading  and  culverts  on  8  miles 
of  Dlv.  9, .  Moorpark  to  Simi,  approxi- 
mately 42,000  cu.  yd.  excav.,  etc. 

Phoenix,  Ariz.— Until  June  20  (by  V. 
A.  Thompson,  Supt.  Streets)  for  paving 
N.  .Second  Avenue.  McKinley,  Filmore, 
Portland  streets  and  Fifth  Avenue. 


Salt  Lake  City,  Utah. — Reported  desired 
until  July  5.  by  Board  Public  Works 
(J.  W.  Layne,  Secy.)  for  paving  21,000 
sq.  yd.  with  vitr.  brick,  resurfacing  12,000 
sq.  yd.  old  macadam  with  modified  sheet 
asphalt,  10,000  lin.ft.  curb.  C.  R.  Horn, 
Salt  1-ake  City. 

Toronto,  Ont.— See  "Sewerage  and  Sew- 
age Disposal." 


PRICES   AND    LETTINQS. 

iflndicates  award  of  contract. 

■^Bangor,  Me. — Contract  for  bituminous 
macadam  on  Main  Street,  to  cost  about 
$29,000,  awarded  Small  &  Ingalls,  Bar 
Harbor,  and  Murtagh  Hughes,  Bangor. 

Albany,  N.  Y. — Following  are  new  bids 
opened  June  7  by  State  Highway  Com- 
mission, 55  Lancaster  Street,  for  improv- 
ing by  State  aid  public  highways; 

Road  No.  1366,  Van  Scoters  Comers- 
Canaseraga-Garwoods,  Allegany  County 
6.88  miles  (4  lowest  bids):  T.  H.  Gill  Co' 
of  Binghamton,  $70,460;  Bison  City  Engi- 
neering &  Contracting  Co.  of  Buffalo,  $71  - 
775;  Wm.  H.  Madden  of  Rochester,  $72,933- 
Cold  Spring  Construction  Co.  of  Buffalo' 
$74,303. 

Road  No.  1368,  Summer  Hill-Cortland 
Part  3,  Cortland  County,  2.08  miles  (two 
bids  submitted),  Rossney  Contr.  Corp 
of  Buffalo,  $22,183;  Hendrickson-McCabe 
Constr.   Co.   of  Spencerport,   $23,040. 

Road  No.  1369,  Truxton-Apulia,  Part  1, 
Cortland  County,  2  miles  (three  bids  sub- 
mitted), F.  L.  Breese  of  Elraira,  $21,000; 
Hendrickson-McCabe  Constr.  Co.  of  Spen- 
cerport, $22,846,  and  Rossney  Contracting 
Corp.  of  Buffalo,  $22,981. 

Road  No.  5549,  Wappingers  Falls  Vil- 
lage, Main  Street,  Dutchess  County,  .88 
mile  (3  bids  submitted),  Jos.  Heisler  & 
Frank  Guiliott  of  Schenectady,  $34,816; 
Fallkill  Constr.  Co.  of  Poughkeepsie,  $35,- 
605,  and  Sewage  Disposal  &  Water  Plant 
Co.  of  Schenectady,   $39,139. 

Road  No.  6580,  Amenia-Pine  Plains, 
Part  1,  Dutchess  County,  6.97  miles  (two 
bids  submitted),  John  De  Michael  &  Bro. 
of  Torrington,  Conn.,  $86,477,  and  Mas- 
cetti  &  Holley  of  Torrington,  Conn.. 
$87,795. 

Road  No.  5523,  Wells-Speculator,  Part 
2,  Hamilton  County,  6.74  miles  (3  bids 
submitted),  Hovey  Benedict  of  Williams- 
port,  Pa.,  $93,937;  John  B.  Dower  of 
Ballston  Spa,  $106,974;  and  Hassam  Pav- 
ing Co.   of  Worcester,  Mass.,   $145,911. 

Road  No.  1362,  Vanhornesville-Stark- 
ville,  Herkimer  County,  6.84  miles  (only 
bidder),  John  B.  Dower  of  Ballston  Spa, 
$67,602. 

Road  No.  1256,  Cape  Vincent-Clayton, 
Jefferson  County,  14.06  miles  (4  lowest 
bids),  Henry  P.  Burgard  of  Buffalo,  $145,- 
895;  Pathfinder  Constr.  Co.  of  Fnilton, 
$147,185;  F.  H.  Rhodey  of  Albion,  $152,140, 
and  Mascetti  &  Hoiley  of  Torrington, 
Conn.,  $153,311. 

Road  No.  1350,  Nunda-Dalton,  Living- 
ston County,  3.42  miles  (4  bids  submitted), 
Wm.  H.  Madden  of  Rochester,  $39,948; 
Cold  Spring  Constr.  Co.  of  Buffalo,  $40,- 
961;  Frank  J.  Foote  of  Nunda,  $43,181, 
and  Thomas  Grady  of  Rochester,   $43,716. 

Road  No.  1360,  Munnsville-Pratts  Hol- 
low-Pine Woods,  Madison  County,  6.54 
miles  (one  bid),  Paddeford  &  King  of 
Sherburne,   $67,332. 

Road  No.  800,  Youngstown-Lockport, 
Part  1,  Niagara  County,  7.79  miles  (3  bids 
submitted).  Rich  Constr.  Co.,  Inc.,  of  East 
Aurora,  $111,382;  Wm.  F.  Fulton  of  Buf- 
falo, $111,803;  and  J.  F.  Mumm  Contr.  Co. 
of  Buffalo,    $119,693. 

Road  No.  95A,  Middletown-Goshen, 
Orange  County,  .11  mile  (lowest  bid), 
Schunnemunk  Constr.  Co.  of  Highland 
Mills,   $1,532. 

Road  No.  499,  Middletown-Montgomery, 
Orange  County,  9.18  miles  (3  bids  sub- 
mitted), Frank  Salvucci  of  West  Hurley, 
$101,370;  Edward  P.  Arbogast  of  Strouds- 
burg.  Pa.,  $105,037;  and  John  A.  Jova, 
Inc.,  of  Newburgh,  $114,842. 

Road  No.  1329,  Goshen  Village,  Orange 
County,  3.7  miles  (4  bids),  Wm.  J.  Kidd 
of  New  York  City,  $47,270;  John  S.  Turner 
of  Mt.  Vernon,  $53,938;  Abner  M.  Harper, 
Inc.,  of  Newburgh,  $64,684;  and -Schunne- 
munk Constr.  Co.  of  Highland  Mills, 
$57,334. 

Road  No.  1340,  Grant  Corner-Rundall 
Corner-Bailey  Corner-State  Line,  West- 
chester County,  4.25  miles  (no  bids  re- 
ceived). 

Road  No.  1341,  Weaver  Street,  West- 
chester County,  .35  mile  (lowest  bid), 
Wm.  F.  McCabe  Constr.  Co.,  Inc.,  White 
Plains,   $3,720. 

Road  No.  1309,  Peekskill-Putnam 
County  Line,  Westchester  County,  6.63 
miles  (only  bidder),  William  J.  Kidd, 
New  York  City,   $66,079. 

Rep.  Con.  No.  950,  Roads  Nos.  476  and 
651,  Clinton  County,  5.81  miles  (4  bidders), 
Spellman-Oliver  Co.  of  Chateaugay,  $29,- 
316;  Keeseville  Roads  Co.  of  Keeseville, 
$30,389;  Flood  &  Van  Wirt  Co.  of  Hudson 
Falls,  $30,981,  and  James  Conway  of 
Plattsburg,   $33,661. 

Rep.  Con.  945,  Road  No.  362,  Fulton 
County,  .59  mile  (lowest  bid),  John  P. 
Dugan  of  Amsterdam,  $3,753. 

Rep.  Con.  940,  Road  No.  586,  Genesee 
County,  1.04  miles  (lowest  bid),  Sweeney 
&  Boland   of  Rochester,   $3,638. 

Rep.  Con.  No.  922,  Road  Nos.  886,  997 
and  5491,  Greene  County,  15.5  miles  (low- 
est bid),  John  T.  O'Neil  of  Troy,  $6,106. 

Rep.  Con.  No.  957,  Roads  Nos.  100  and 
101,  Monroe  County,  .84  mile  (4  lowest), 
Whitmore,  Rauber  &  Vincinius  of  Ro- 
chester, $35,108;  Schroeder-Hicks  Co.  of 
Rochester,   $36,325;   Michael  H.   Ripton  of 


Rochester,  $36,346;  Sewage  Disposal  & 
Water  Plant  Co.   of  Schenectady,  $38,667. 

Rep.  Con.  No.  938,  Road  No.  399,  Monroe 
County,  1.43  miles  (lowest  bid),  Crouch 
Bros,    of   Rochester,    $7,847. 

Rep.  Con.  No.  944,  Road  No.  107,  Mont- 
gomery County,  3.64  miles  (4  lowest 
bids),  Richard  Hopkins  of  Troy  $16,415; 
Brady-Oltarsh  Constr.  Co.,  49  West  140th 
Street,  New  York  City,  $15,465;  D.  I. 
Snell  &  Co.  of  Canajoharie,  $15,638,  and 
Alfred   H.   ninn   of  Albany,   $15,983. 

Rep.  Con.  No.  942,  Road  No.  120. 
Montgomery  County,  4.14  miles  (lowest 
bid),  H.  D.  Lavery  of  Fort  Plains, 
$6,607. 

Rep.  Con.  No.  937,  Roads  Nos.  434,  435 
and  547,  Nassau  County,  1.27  miles  (no 
bids   received). 

Rep.  Con.  No.  943,  Road  No.  3,  Oneida 
County,   1.25  miles   (no  bids  received). 

Rep.  Con.  No.  958,  Roads  Nos.  139  and 
271,  Oneida  County,  4.59  miles  (4  bids 
submitted),  Richard  Hopkins  of  Troy, 
$24,819;  Flood  &  Van  Wirt  Co.  of  Hudson 
Falls,  $25,171;  Charles  O.  Macomb  of  Sy- 
racuse, $25,266,  and  J.  H.  Weidman  of 
Syracuse,    $25,536. 

Rep.  Con.  No.  948,  Road  No.  521,  St. 
Lawrence  County,  .6  mile  (only  bidder), 
Richard   Hopkins  of  Troy,   $11,481. 

Rep.  Con.  No.  .  951,  Road  No.  5086, 
Schoharie  County,  5.02  miles  (4  lowest 
bids),  Gleason  &  Davitt  of  Albany,  $25,- 
856;  H.  A.  Murphy  of  Albany,  $27,217; 
Richard  Hopkins  of  Troy,  $27,636,  and  C. 
S.    Mathusa   of  Albany,    $28,921. 

Rep.  Con.  No.  955,  Road  No.  5208, 
Schuyler  County,  1.48  miles  (lowest  bid- 
der), McGreevey,  McGuigan  &  Baum 
Constr.    Co.    of   Elmira,    $8,502. 

Rep.  Con.  No.  936,  Road  No.  907,  Steu- 
ben County  (4  bids  submitted),  Mc- 
Greevey, McGuigan  &  Baum  Constr.  Co. 
of  Elmira,  $20,766;  Dale  Engineering  Co. 
of  Utica,  $21,690:  Kennedy  Constr.  Co.  of 
Albany,  $22,111,  and  Steuben  Constr.  Co. 
of  Hornell,   $22,349. 

Rep.  Con.  No.  935,  Roads  Nos.  906  and 
5254,  Steuben  County,  2  miles  (lowest  bid), 
McGreevey,  McGuigan  &  Baum  Constr. 
Co.  of  Elmira,  $11,584. 

^Batavla,  N.  Y. — Contract  awarded  b.v 
City  Council  for  paving  EUioott  Street 
with  brick  to  Thomas  Holahan,  Roches- 
ter, at  $51,156. 

Rome,  N.  Y. — Warren  Bros.  Company, 
Boston,  submitted  to  Bd.  Pub.  Wks.  fol- 
lowing bids  for  paving  with  bitulithic; 
W.  Park  Street,  $11,573;  Parry  Street, 
$7,185;  E.  Bloomfleld  Street,  $7,113;  Rob- 
erts Street,  $10,263;  W.  Bloomfleld  Street, 
$5,417;  W.  Thomas  Street,  $10,197;  E. 
Thomas  Street,  $9,260. 

Troy,  N.  Y. — Following  bids  opened  by 
Board  of  Contract  and  Supply  for  paving 
Excelsior  Avenue  with  (a)  Hassam  bi- 
comac,  (b)  concrete,  (c)  asphalt,  (d) 
bituminous  concrete,  (e)  vitrified  brick; 
Hassam  Paving  Co.,  Worcester,  Mass., 
(a)  $7,727,  (e)  $11,807;  John  W.  Davitt, 
Troy,  (b)  $9,309,  (c)  $10,633,  (d)  $1,117; 
Edward  Walsh,  Troy,  (b)  $8,061,  (e) 
$12,821. 

-ifrMorrlstown,  N.  J, — Following  are  four 
lowest  bids  opened  June  7  by  Board  of 
Freeholders  for  improving  3  miles  of  Han- 
over-Whippany  Road:  Miles  Tigue  Com- 
pany, Easton,  Pa.,  $46,202;  Gray  Construc- 
tion Company,  Morristown,  $51,462;  Os- 
born  Marseilles  Company,  Montclair,  $58;- 
336;  and  S.  B.  Twining,  $74,136. 

Harrlsburg,  Pa. — Lowest  bids  opened 
recently  by  W.  H.  Lynch,  Commissioner 
of  Streets,  for  year's  supply  of  asphalt 
for  city's  repair  plant  submitted  by  At- 
lantic Refining  Company,  3144  Passyunk 
Avenue,   Philadelphia,   at   $17,377  per  ton. 

^^Manhelm,  Pa. — Following  are  three 
bids  opened  June  6  by  Town  Council  (H. 
M.  Ensminger,  Secretary)  for  17,000  sq. 
yd.  concrete  paving:  J.  B.  Shreives  & 
Company,  Manheim,  $22,007  (awarded 
contract);  J.  N.  Fritchey  &  Son,  Lan- 
caster; $27,387,  and  T.  Miller  Eshleman, 
LandesvIUe,  $35,500. 

I^New  Wilmington,  Pa. — Contract  for 
paving  eleven  sections  of  streets  (bids 
opened  June  6)  awarded  E.  A.  Freshwater 
&  Sons,  Chester,  W.  Va.  William  M. 
El  wee,   Jr.,   Borough  Secretary. 

^Pennsylvania. — Contracts  awarded  by 
State  Highway  Department,  Harrlsburg, 
for  paving  (bids  opened  June  13)  as  fol- 
l8ws : 

*One  mile  of  vitr.  block  pavement  in 
Rochester  Township,  Beaver  County,  22  ft. 
roadway:  J.  G.  McGuire  Company,  New 
Brighton,  $28,744  (awarded  contract); 
Ridge  Brothers  Company,  Pittsburgh,  $32,- 
170;  R.  D.  Hunter  &  Co.,  Beaver,  $37,819, 
and  W.  C.  Simpson,  Punxsutawney,  $37,- 
456. 

♦State  Highway  Route  No.  131,  Dela- 
ware and  Chester  Counties,  Old  Baltimore 
Pike  Section  4,  Birmingham  Township, 
Delaware  County,  14,535  ft.,  lowest  on  va- 
rious materials  The  Juniata  Company, 
Philadelphia,  reinforced  cement  concrete, 
$47,566  (awarded  contract);  Newton  Pav- 
ing Company,  Trenton,  N.  J.,  sheet  as- 
phalt, $50,266;  Paul  J.  Snyder  &  Company, 
Philadelphia,  amieslte,  $50,886,  and  Will- 
iam C.  Evans,  Ambler,  fllbertine,  $59,846. 

Section  5,  in  Chester  County,  17,795  ft.. 
lowest  on  various  materials:  Neff  Horn  & 
Company,  Slatington,  reinforced  cement 
concrete,  $59,973;  Dwyer  &  Company, 
Philadelphia,  Warrenlte,  $72,488;  Newton 
Paving  Company,  Trenton,  N.  J.,  sheet 
asphalt,  $63,301;  Paul  J.  Snyder  &  Com- 
pany,  Philadelphia,   amiesite,    $62,289. 

•  Section  9,  Chester  County,  21,035  ft.  re- 
inforced cement  concrete  pavement:    Sut- 


ton &  Corson,  Ocean  City,  $61,040  (award- 
ed contract);  Juniata  Company,  Philadel- 
phia, $61,475;  John  C.  Bentley,  Elizabeth, 
$63,282;  and  Souder  Construction  Com- 
pany, Inc.,  Lancaster,  $64,759. 

Montgomery  County,  Whitemarsh  Town- 
ship, for  a  16  ft.  roadway,  4390  ft.:  E!ast- 
ern  Paving  Company,  Philadelphia,  sheet 
asphalt,  $17,055;  Wm.  G.  EJvans,  Ambler, 
fllbertine,  $16,986;  Dwyer  &  Company, 
Philadelphia,  Warrenlte,  $19,934,  and  Paul 
J.  Snyder  &  Company,  Philadelphia,  amie- 
slte, $15,602. 

No  bids  received  on  vitrifled  block  pave- 
ment, 4250  ft.,  in  Nether,  Providence 
Township,   Delaware  County. 

Wilmington,  Del. — Lowest  bid  opened 
by  Directors  of  Street  and  Sewer  De- 
partment for  paving  123,000  sq.  yd.  sub- 
mitted by  Union  Paving  Company,  Sche- 
nectady, N.  Y.,  as  follows  (price  given 
is  per  sq.  yd.):  $1.62  for  sheet  asphalt; 
$1.67,  asphaltic  concrete;  $2.85,  asphalt 
block;  $2.63,  Hastings  vitrifled  block; 
$2.73,  Westport;  $1.70,  Hillside,  concrete 
gutters;  $2.63,  vitrifled  block  gutters; 
$2.80,  vitrifled  block  along  rails;  $2.90, 
Hillside. 

•Shelby,  N.  C. — Contract  for  26,000  yd. 
asphalt  concrete  Lake  asphalt  (bids 
opened  June  6)  awarded  Ely  Constr.  Co. 
of  Chattanooga,  Tenn.,  at  $1.47%  per  sq. 
yd.     J.  T.  Gardner,  Mayor. 

•Savannah,  Ga. — Contract  awarded  by 
City  Council  for  325,000  asphalt  paving 
blocks  to  Chapman-Clark  Company,  Sa- 
vannah, at  $22,327. 

•New  Orleans,  La.— Contract  for  con- 
structing 13.4  miles  of  gravel  road  in 
Bossier  Parish  (bids  opened  June  5) 
awarded  by  State  Highway  Department 
to  Texas  Grading  Company,  Houston. 
Tex.,  at  $53,070. 

•Columbus,  Miss. — Contract  for  con- 
structing 3^2  miles  of  highway  awarded 
to  Owen  Construction  Company  of  Brooks- 
vllle. 

•Greenwood,  Miss. — Contract  for  ap- 
proximately 12,000  sq.  yd.,  asphaltic  con- 
crete pavement  Including  curbing  and 
guttering  and  drainage,  awarded  Mem- 
phis Asphalt  &  Paving  Company,  Mem- 
phis,  Tenn. 

•Cleveland,  Ohio.— Contract  awarded  by 
City  Board  of  Control  to  Rieley  Brothers. 
348  The  Arcade,  for  paving  Pittsburgh 
Avenue,  from  East  Twenty-seventh  to 
East  Thirty-fourth  streets,  at  $18,366. 

•Columbus,  Ohio.— Contract  for  con- 
structing, grading,  draining  and  macad- 
amizing Darby  Road  (bids  opened  June 
5)  awarded  by  County  Commissioners  to 
W.  O.  Jewett,  Worthington,  at  $66,087. 
John  Scott,   County  Clerk. 

•Defiance,  Ohio.— Contract  for  grading 
and  macadamizing  9939  ft.  road  (bids 
opened  June  5  by  County  Commission- 
ers) awarded  Clemmer  &  Johnson,  Hicks- 
ville,  at  $17,080.  Roger  Davis,  County 
Auditor. 

•East  Cleveland,  Ohio. — Contracts  for 
paving  about  3%  miles  of  Euclid  Avenue 
with  2-In  asphalt,  1-in.  flller  and  8-in. 
concrete  base,  awarded  by  County  Com- 
missioners at  Cleveland  to  Cleveland  Trin- 
idad Paving  Co.,  420  Lakeside  Avenue,  " 
Cleveland,  at  $91,755,  and  to  Pace  Broth- 
<^i;s  Co  ,  608  Marshall  Building,  Cleveland, 
lit  $83,954. 

•Gallon,  Ohio.  —  Brook  Construction, 
Fort  Wayne,  Ind.,  awarded  contract  for 
paving  with  asphalt  on  Grove  Avenue. 

•Columbus,  Ind.— Contract  awarded  by 
County  Commissioners  for  constructing 
macadam  highway  with  tar  binder  and 
concrete  bridge  across  Haw  Creek  at 
Twenty-fifth  Street  to  Albert  Harman, 
Columbus,   at   $47,848. 

•  Muncie,  Ind. — Contracts  awarded  by 
County  Commissioners  for  constructing 
roads  as  follows.  To  J.  M.  Snyder 
Frankfort,  at  $7,800,  for  graveling  3  miles 
of  Hensley  Road  in  Mt.  Pleasant  Town- 
ship; 3  miles  of  Pence  Road,  Monroe 
'Township,  at  $9,400;  2Vi  miles  of  Kirk- 
lin  Road.  Monroe  Township,  at  $7  140- 
with  brick,  Thomas  Road,  Center  Town- 
ship. $10,500;  2  miles  Johnson  Road  Cen- 
ter Township,  $43,495;  and  to  A.  F.  Cohoe, 
Frankfort,     with     concrete,     Dow     Road 

^™'^5  ,.'''°^„"^'''P'  at  $31,311.  (Bids 
opened  May  27.)  v^iuo 

i,,,*?)®"  f'^'^^"^'  .'"d— Contract  awarded 
by  County  Commissioners  for  construct- 
ing Sliver  Hills  Road  to  Samuel  T.  Games 
Louisville,   Ky.,   at  $11,899.  '^ames. 

•Newport,  Ind.— Contracts  awarded  by 
County  Commissioners  to  Heber  &  In'- 
gram,  Newport,  for  paving  1  mile  with 
brick  and  2  miles  with  concrete  of  Pinson 
Road  Clinton  Township,  at  $39,097,  and 
at  $22  649  ^^^'  ^""'^°"  Township, 

•Plymouth,  Ind.— Contracts  for  county 
roads  awarded  A.  w.  O'Keefe,  Plymouth 
lor  Senour  Road  at  $11,178  and  for  Ruby 
Road  at  $14,908.  Arthur  W.  Thomson 
County  Engineer. 

„,-*^H*'^  Bend,  Ind.— Contract  awarded 
W.  B.  Brady  Construction  Company,  J 
M.  S.  Building,  for  paving  MIshawaka 
Avenue,  with  Trinidad  Lake  asphalt  at 
$146,295,  about  45,443  sq.  yd.  asphalt,  and 
between  car  tracks  with  brick,  about 
25,146  sq.   yd. 
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Ind.— FoUowlns     are     (our 
opened    June    <    by    County 
for  cooatrucUns  the  Kw- 
_  .       .    CaatweU    oonerate    roads, 

•bout  1SJM  aq.  yd.  paTlnc  and  sradlnc: 
BaslBMt'a  aa^nate.  VUTJU:  Arkansas 
Ooaauaettop  Oompainj.  Mount  Vernon. 
tU«.lSS;  R.  B.  M.  ConstrucUon 
BraaaTiUe.  tUS.144;  S.  R.  Ad- 
.  Prtacetoo,  tll>,4M.  and 
Linton.  Ind..  tlXLUO.  W. 
B.  Raai.  Oooatjr  Bittto—r,  Vincannea. 

Waraaw,  tmt^-tto  blda  reealTod  May  K 
bjr  OiiiiiahaliMiBH  Koacinako  County  for 
eoaatrvetiBK  Hecknan  Road — 2  miles  of 
Cimval  road — in  Scott  Township;  estimated 
ooat  tU.SSS. 

'AOoBUaet  (or  ooosti'actins  Anctin  Road 
la  SeoCt  TowMUp  of  concrete  awarded 
Cooerete  Ooostmction  Company  of  Nap- 
panee  at  flC.lTS. 

'ftOrand  RapMa.  Midi. — Contract  award- 
ad  by  Board  of  PubUc  Works  to  D.  W. 
Boyea.  Grand  Rspids  for  pavinc  portions 
of  Ban  Street  and  Garflald  Avama  at 
XU.ni  and  ICISI  respectively. 

-^Bleomlngton,  III.— Contract  awarded 
by  Board  of  Public  Works  for  pavinK 
Center  Street  witli  Danville  brirk  to  1. 
D.  Lain.  BhMmlnston.  at  tST.OOO.  Ad- 
draas  City  Clerk. 

'AOalesburs,  III.  —  Contract  awarded 
Ckmaron  Joyce  Co..  Keokuk,  for  improv- 
ing   T    milea    of    Knox    County    road    at 

nT.ni. 

OMaillaeii.  III.  —  Following  are  four 
bMa  ovenad  June  7  by  v.  N.  Taxsett. 
OooBtr  Superintendent  of  HlKhways,  for 
IMM  80.  yd.  brick  pavins  on  Lincoln 
Hlshway.  Kelly  Broa..  Morrlaon.  tM.MO 
(awantod  Coatrmct);  If.  B.  Rtdse.  Ster- 
Ilnc;    m..   MMM;   B.    P.   Johnston.    Ster- 


and    SeU    ft    Kollar.    Pans, 


ASterllna.  HI- — Contract  for  pavinc  Ster- 
line  Township  roads,  about  14.1M  ft.  sec- 
tions of  Lincoln  Hlcbway.  awarded  Kelley 
Brothers.  Morrison,  at  tSO.MO.  Next  three 
lowcat:  N.  B.  Rldse.  SterUns.  I£2,8«8:  H. 
Jotai  SterUns,  tSS.SOO,  and  Sell  A  Kollar, 
Paaa.  t&S.*M. 

AContiact  awarded  Conducive  Pavins 
Co..  Forest  Bark,  for  paving  Second  and 
Sixth  avenues  and  Second  and  Third 
streets  at  IIOT.MX. 

ANeonah,  Wis.— Contract  for  concrete 
pavement  on  Ninth  Street  and  Nicolet 
Avenue  (bids  opened  June  2  by  Board  of 
PnbUe  works)  awarded  Miner  Conatruc- 
tioa  Company,  Richland  Center,  at  }23,- 
TMw  Other  blda  on  concrete:  C.  R. 
Mayer  *  Sons.  Oshkosh.  tl6,ai:  C. 
Johnson.  Oahkoah.  t2(.70«;  White  Con- 
struction Company.  Milwaukee  bid  on  as- 
phalt. t2S,gM.     H.  S.  Zembolk,  City  Clerk. 

AKnoxvllle,  Iowa.— Contract  for  15.B00 
sq.  yd.  pavinK  and  lO.SOO  ft.  curbing 
awarded  ^mes  Horrabin.  Des  Moines,  at 

tMi  (bids  opened  June  t  by  Paul  M. 
City  Clerk). 

Mallna,  Kan.— Contract  for  20,000  sq. 
ydT  J-ln.  flber  brick  on  5-ln.  concrete 
base  awarded  to  A.  R.  Tounc  &  Co.  of 
Lawrence.  P.  O.  Wakenhut.  City  En- 
gineer. 

*Wlchlta,  Kan. — (infract  awarded  by 
City  Coromlaalonors  for  paving  with  brick 
portfon  of  Mead  Avenue  to  Harry  L. 
Mllea.  1243  Lawrence  Street,  at  $2.14  per 
aq.  yd.:  total  t<2.000. 

'ABIIIInfla,  Mont.— Folkming  are  lowest 
Mds  on  various  materials  ogpened  June  6 
by  B.  M.  Snackenbarser,  C^ty  Engineer. 
for  paving  In  Improvements  District  No. 
!•:  Frank  Savaraey.  Binings,  gravel 
bithnUtlc  tSl.740  (awarded  contract), 
wood  block  |4<.t2Z;  one  courae  concrete, 
tl».>2t:  two  courses  concrete,  |21,4«0: 
bituminous.  Type  A.  »»».1*7:  concrete. 
l^pe  B.  tM,20l,  and  Montana  Pavement 
*    Construction    Omipany.    Billings,    |24,- 

*J«<(srsen  City,  Mo.— Contract  for  »1^ 
•M  aq.  yd.  on  Madison  Street  and  lO.SOO 
•q.  yd.  on  High  Street  (bids  opened  June 

i  by  J.  Frank  Morris,  City  Clerk)  awarded 

to  Joseph  Pope,  Jefferson  City. 

-ACuere.  Tex. — Contract  awarded  Eureka 
Paving  Company.  121 S  Charter  Building. 
Houston,  for  road  bulldlngln  Precjoc" 
Noo.  t  and  2.  for  which  SM.MO  and  tSfi.OOO 
bond  laaua  has  been  voted.  C.  W.  Jackson 
of  Tookum  has  contract  for  concrete 
bridges  and  culverts  on  the  work. 

ADsllas,  Tsx.-'Contract  for  (umlahing 
dty  with  creosotwl  wood  blocks  for  pav- 
iiw  repairs  swarded  by  City  Commission 
to  Long  Ben  Lumber  Company.  Kansas 
City,  Mo.,  at  $1.S«  and  »1.7l  per  yd.,  ac- 
cording to  size  of  blocks. 

a«>iophsfd,  Tax.— Contract  for  about 
S4  iDllaa  of  aaod,  cUy  and  gravel  roads 
In  Boad  District  No.  1  (bids  opened  May 
M  by  WHIlam  McMurray,  County  Judge) 
awarded  N.  A.  Dawson.  »re  of  William 
McMurray.  Ounty  Judge,  Shepherd 
SUte  Bank. 

*Ev«r«tt,  Wash.  —  Reported  contract 
awarded  by  City  Council  for  paving 
Cedar  Street  to  M.  J.  Templeton,  Everett, 
at  tl0.70f. 

*S«attla.  Wash.— Contract  for  paving 
Barriaon  Street  awarded  by  Board  of 
Public  Works  to  Ferguson  ConstrucUon 
Company,  White  Building,  Seattle,  at 
fl4.*M. 


ASouth  Bend,  Wash.— Contract  for  con- 
structlnfc  Termanent  Highway  No.  B-A 
^bids  opened  June  6)  awarded  by  County 
Commissioners  to  T.  H.  (Tehran  &  Sons. 
St.  Johns.  Portland.  Ore.,  at  »2O.90O. 
Other  bidders:  WlUapa  (instruction  Co., 
Raymond.  Wash..  $23,500,  and  Cascade 
C^onstructlon  Co..  $24,»92.  W.  E.  Lovering, 
County  Auditor. 

A-Spoksnc,  Wash.— Contract  awarded  by 
County  Commissioners  for  constructing, 
paving  Grand  Avenue  Boulevard  to  Stand- 
ard Asphalt  Paving  Co.,  Spokane,  at 
$tt.X00. 

AWInlock,  Wash. — Contract  awarded 
by  City  Council  for  hard  surfacing  First 
Street  to  W.  K.  Melsmer.  Seattle,  at 
$20.MS. 

AMyrtle  Point,  Ore.— Contract  for  pav- 
ing portion  of  Spruce,  Maple  and  Sixth 
Streets  and  Railroad  Avenue  with  6-ln. 
concrete,  awarded  Longston  Construc- 
tion Company.  Coqullle,  at  about  $22,942. 
E.  A.  Dodge.  Recorder. 

Portland.  Ore. — Following  bids  opened 
by  Chty  Council  for  paving  East  Thirty- 
second  and  E^ast  Ankey  Streets  with  (a) 
bitullthic,  (b)  asphaltlc  concrete:  War- 
ren Construction  Co..  Portland  (a)  $12,- 
OS),  (b)  $11,242;  Oskar  Huber,  Portland 
(a)  9»,$42. 

AHermosa  Beach,  Cal.— Contract  for 
$9,000  sq.  ft.  concrete  pavement,  con- 
crete and  timber  curbs,  cement  walks 
and  gutters,  etc.,  on  Eighth  Street, 
awarded  California  Arizona  Construction 
Company.  1700  E^ast  Washington  Street, 
Los  Angeles,  at  $17,825,  including  $6,400 
for  constructing  concrete  and  timber  via- 
duct. 

Los  Angeles,  Cal.— Lowest  bid  opened 
June  7  by  Board  of  Supervisors  for  ma- 
cadamizing and  concrete  pavement  on 
1.24  miles  of  Texas  Roy  and  Craig  streets. 
Arroyo  Park,  submitted  by  E.  A.  Baker, 
407  H.  W.  Hellman  Building,  at  $10,855, 

-^Ontario,  Cal.— Contract  for  400,000  sq. 
ft.  grading,  oiling,  graveling,  constructing 
concrete  curbs  and  gutters  and  culverts 
on  Campus  Avenje  awarded  Heinauer  & 
Kyle  of  Watts  at  $26,934.  Next  three 
lowest  bidders:  S.  C.  Contr.  Co.  of  Los 
Angeles.  $27,184;  Lon  Fleming  of  Pomona. 
$33,418,  and  CJeorge  Oswald  of  Los  Ange- 
les, $33,929. 

^Richmond,  Cal. — Contract  for  Paving 
San  Pablo  Avenue  awarded  by  City  Coun- 
cil to  Municipal  Improvement  Company, 
San  Francisco,  at  $31,054. 

'ASelma,  Cal. — Contract  for  construct- 
ing concrete  pavements  on  Simpson  Street 
awarded  Thompson  Bros,  of  Fresno,  at 
$18,540. 

AReno,  Nev.— Contract  for  100.000  sq. 
ft.  asphalt  resurfacing  In  Virginia  and 
First  Streets  awarded  John  W.  McDon- 
ald Company,  San  Francisco.  Cost  17,- 
000.  J.  R.  Parry,  City  Clerk. 

^Wallace,  Idaho. — Contract  awarded  by 
City  Council  for  paving  unimproved  por- 
tions of  city  to  Oregon  Engineering  & 
Construction  Co..  Portland,  Ore.,  at  $76,- 
UL 


HYDRAULIC  CONSTRUC- 
TION   AND    RIVER 
IMPROVEMENTS 


PROPOSED  WORK. 

Wharf-New    Bedford,    Mass^Prellml- 
nary  steps  taken   by   Holmes  Coal  Com 
pany,  of  New  Bedford,  for  the  construe 
tlon  of  a  wharf. 

Dam  -  Westminster,  Mass. —  Citizens 
voted  granting  Crocker  Burbank  Co  ^ 
Fitchburg  permission  to  construct  dam 
and  reservoir  in  eWstminster. 

Docks-Troy,  N.  Y.-Mayor  Cornelius 
F.  Burns  appointed  Harbor  and  Dock 
Commission,  of  whom  Albert  E.uueii, 
James  H.  Morrissey  and  William  w. 
l^omis  are  members,  to  supervise  im- 
provements to  docks  and  river  front 


through  Forest  Park  to  Lindenwood  and 
from  there  to  the  Mississippi,  a  distance 
of  5  miles.  It  is  proposed  to  construct 
an  open  cut  19  feet  deep  Sind  100  ft.  wide, 
lined  with  concrete.  The  extending  of 
the  municipal  belt  railway  is  also  under 
consideration  and  the  construction  of  a 
boulevard  immediately  south  of  the  belt 
line. 

Dams — Heber  Springs,  Ark. — It  is  pro- 
posed to  construct  in  connection  with  the 
improvements  on  Little  Red  River  two 
dams,  No.  1  containing  150,000  cu.  yd. 
concrete  and  No.  2  25,000  cu.  yd.;  instal- 
lation of  25,000  kw.  and  17,000  kw.;  160- 
miles  of  high  tension  transmission  line 
to  Little  Rock  and  Memphis.  Construc- 
tion plans  not  completed  yet.  Guy  A. 
Watkins,  Secy.  Arkansas  Hydro-Electric 
Development  Company. 

Wharf — Dallas,  Tex. — Election  soon  to- 
be  held  to  vote  bonds  for  building  munici- 
pal wharf  at  Lake  Charles.  About  $15,- 
000   will  be  needed.     Address  City  Clerk. 


""'  „        „        ,,  „<.ntPd  to         Pier— Galveston,    Tex.— Reported    Wlll- 

Plers— Chester,   Pa.— Permit  sraniea  to     .^^   Gammon,   Hoskins   Foster  and   J.    E. 
in    Shipbuilding   Co.    of  P"",^''?  iP^^Yg.     Pearce    contemplate    erecting    a    double- 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


PROPOSED  WORK. 

Bridgeport,  Conn. — A  3-story  addition 
of  concrete  blocks  Is  to  be  constructed 
to  garbage  plant  at  a  cost  of  $50,000. 

Brownsville,  Tex. — City  is  In  the  mar- 
ket for  a  garbage  Incinerator  with  a  ca- 
pacity for  burning  1  ton  of  garbage  per 
hour.     Address  City  Manager. 

Port  Arthur,  Tex.— Construction  of 
garbage  Incinerator  being  considered  by 
city;  probable  cost  $7,500. 

BIOS     DESIRED. 

Brooklyn,  N.  Y.— By  the  Bureau  of  Sup- 
plies and  Accounu,  Navy  Department, 
Washington.  D.  C  at  Brooklyn  Navy 
Yard,  as  follows:  Sch.  9755,  garbage  In- 
cinerator, and  Sch.  I7$D,  miscellaneous 
composition  pipe  flttlngs. 

Rochester,  N.  Y.— Until  June  21,  by 
Board  Contract  and  Supply  (F.  X.  Pifer. 
Secy.)  for  furnishing  and  installing  two 
DecSuie  or  other  steel  rubbish  Incinera- 
tors and  accessories  complete.  Also  sep- 
arate blda  for  Installing  one  Heenan  or 
other  approved  high  temperature  regen- 
erator rubbish  destructor  and  accessories 
complete. 

MInot,  N.  D.— Until  June  26,  by  A.  D. 
Hagenstein,  City  Aud.,  for  furnishing, 
fo.b.  MInot.  one  motor  propelled  com- 
bined sprinkler  and  power  flusher,  adver- 
tised In  Engineering  Record. 

PRICES  AND  LETTINQS. 
itindicatct  award  of  contract. 

#Fargo,  N.  D. — Contract  awarded 
Northern  Incinerator  Company,  Minne- 
apolis, Minn.,  for  a  10-lon  unit  incin- 
erator. 


construct  bulkheads,  piers  and  shlpways 
cost,    $500,000.      J.    Howard   Pew   of    Sun 
Co.,  Philadelphia,  interested. 

Flood  Improvements— Erie,  Pa.— Con- 
tract will  be  let  In  about  three  months 
for  flood  Improvements  in  Mill  Creeli,  to 
cost  $950,000.  Bonds  will  be  sold  in  July. 
Farley  Gannett,  Engineer,  Harrlsburg. 

Drydock— Philadelphia,  Pa.— See  "New 
Industrial    Plants." 

Wharf —Augusta,  Ga.  —  City  Council 
granted  franchise  to  Savannah  River 
Terminal  Co.  to  cross  certain  streets  in 
constructing  rail  and  wharf  terminal  at 
river  front. 

Drainage— Baldwin,  Fla.  —  Preliminary 
plans  completed  by  Isham  Randolph 
Company,  of  Jacksonville,  (or  drainage 
work  In  Baldwin  District,  comprising  be- 
tween 60,000  and  80,000  acres. 

Drainage — Florida— Report  has  been 
submitted  by  Isham  Randolph  Company, 
Jacltsonville  for  the  drainage  work  con- 
templated in  the  Lake  Ashby  district 
comprising  about  43,000  acres  to  be 
drained.     Address   the    Engineers. 

Pier— Monterey,  Fla.— Pacific  Improve- 
ment Company  plans  improvements  cost- 
ing $150,000,  including  a  pier  and  bath- 
ing pavilion  at  Pebble  Beach  on  Carmel 
Bay. 

Port  Improvements — Mobile,  Ala. — No 
immediate  improvements  contemplated  in 
this  city  on  port  improvements,  report 
on  which  has  been  submitted  by  Ford, 
Bacon  &  Davis,  of  New  Orleans. 

Breakwater,  Chicago,  111. — Contract  soon 
to  be  let  for  constructing  municipal  break- 
water to  protect  south  side  of  municipal 
pier;  cost  about  $300,000.  William  R. 
Moorehouse,   Comr.   of  Public  Works. 

Drain — Colfax,  111. — Contract  soon  to  be 
let  for  constructing  tile  drain  In  Lawn- 
dale  and  Cropsey  Drainage  District  1  1-3 
miles  in  length,  12  to  18  in.  tile  will  be 
used.     A.  M.  Hester,  Attorney,  Colfax. 

Dike— Hillsdale,  III.— Highway  Commis- 
sioners of  Canoe  Creek  Township  voted 
to  construct  a  dike  along  Rock  River 
J.  F.  Butzer  of  Hillsdale,  Chairman  of 
Board. 

Levees— Illinois  City,  111.— Petition  filed 
In  County  Court  by  Drury  Drainage  Dlst. 
for  $66,000  bond  Issue  (or  levee  repairs 
necessitated  by  overflow  of  Mississippi 
River.  Charles  Speckler  of  Illinois  City, 
Secy. 

Drainage— Council  Bluffs,  Iowa. — Survey 
completed  (or  the  Mosquito  Creek  Drain- 
age District  to  cost  $80,000.  Contract  will 
be  let  about  July  15.  J.  D.  Hannan, 
County  Auditor. 

Ditch— Falls  City,  Neb.— Surveys  com- 
pleted by  J.  F.  Reif,  County  Engineer, 
for  constructing  drainage  ditch  S%  miles 
long,  to  Improve  Muddy  Creek  lands. 

Dam — Rapid  City,  S.  D.— The  Dakota 
Power  ■  Co.,  Rapid  City,  received  from 
State  Engineer  permit  to  construct  dam 
on  Itapld  Creek  near  Pactola.  It  is  pro- 
posed to  Irrigate  40,000  acres  and  (urnlsh 
power. 


deck  Amusement  pier,  775  ft.  long,  with  a 
pavilion  125  x  125  ft.  Concrete  piling  to 
be   used. 

Ditches — Aberdeen,  Wash. — City  Coun- 
city  authorized  $12,000  for  constructing 
drainage  ditches. 

Irrigation— North  Yakima,  Wash.- L. 
M.  Holt,  Superintendent  of  Irrigation,  will 
immediately  prepare  plans  and  specifica- 
tions for  a  diversion  dam  across  Yakima 
River  at  the  intake  of  Wapto  Canal,  and 
reconstruction  of  the  present  distributing 
system,  and  an  extension  system  to  cover 
120,000  acres,  including  Wapto  project. 
Preliminary  estimates  place  cost  at  $78,000 
(or  dam,  $3,000,000  (or  irrigation  and 
drainage  systems  and  extensions. 

Irrigation — Otis  Orchards,  Wash. — About 
$125,000  will  be  spent  for  Improvements  to- 
Otis  Orchards  Irrigation  Dist.  Address 
Secy,  of  District. 

Fill— Seattle,  Wash. — A.  H.  Dlmock, 
City  Engineer,  estimates  cost  of  con- 
structing sanitary  fill  In  Denny  and' 
Hoyt's  Addition   at   $12,559. 

Dry  Dock — Seattle,  Wash. — Harry  Whit- 
ney Treat,  Seattle,  and  others  reported^ 
interested  in  the  construction  of  a  200  x 
800  ft.  fresh-water  dry  dock  in  Salmon 
Bay,  Seattle,  to  cost  approximately  $200,- 
000. 

Dredging — Tacoma,  Wash.  —  Contract 
will  soon  be  let  by  Hylebos  Waterway 
Commission,  Tacoma,  for  dredging  a 
channel  from  Eleventh  Street  through, 
grass  lands  and  district  controlled  by 
commission;  cost  about  $250,000. 

Irrigation- Wenatchee,  Wash. — All  bids 
opened  recently  by  Wenatcliee  Reclama- 
tion District  (W.  T.  Knapp,  Secy.)  for 
furnishing  63-in.  concrete  pipe,  rejected 
and  new  bids  will  be  asked.  Lowest  bid 
opened  was  $50,863. 

Reclamation  Work  —  Astoria,  Ore. — 
Olof  Anderson,  City  Auditor,  reports 
Council  is  considering  undertaking  the 
third  reclamation  unit,  including  terri- 
tory from  Twenty-third  to  Thirty-seventh 
Streets. 

Irrigation — Anderson,  Cal. — All  bids 
opened  for  main  gates,  side  gates  and 
drops  for  Anderson  Cottonwood  District 
rejected  by  the  directors  of  the  district. 
No  action  yet  taken  on  Church  Creek 
siphon  or  on  the  dam  bids. 

Irrigation — Coyote,  Cal. — Duryea  Haehl 
&  Oilman,  Humboldt  Bank  Building,  San 
Francisco,  are  engineers  for  Laguna  Seca 
reclamation  District  near  Coyote,  about 
12  miles  from  San  Jose,  Santa  Clara 
County,  embracing  about  1200  acres  of 
lands.  Drainage  canals  about  4  miles  in 
length  to  be  constructed;  work  embraces 
about  100,000  cu.  yd.  of  earth  excavation; 
also  bridges,  gates,  culverts,  etc.  Con- 
tract will  be  let  in  July. 


Seawall— Long  Beach,  Cal.— Leeds  & 
Barnard,  Consulting  Engineers,  Central- 
Building,  Los  Angeles,  enaged  to  pass  on 
plans  of  City  Engineer  for  a  combined 
concrete  stepped  face  seawall,  sidewaiK 
and  ornamental  lights,  an  improvement 
Drain— Crowley,  Wyo.— Construction  of  contemplated  between  Chestnut  Place  ana • 
a   drainage   system   to  drain   10,000  acres    Golden  Avenue. 


In  Crowley  Is  contemplated.  Address  R. 
A.  Hart,  Engineer,  Salt  Lake  City,  Utah. 

Drain— GermanIa,  Wyo.— Construction 
of  a  drainage  system  In  GermanIa  is  con- 
teniplated.  Address  R.  A.  Hart,  Engi- 
neer,  Salt   lAkR  City,   Utah. 

Drainage— Clinton,  Mo.— All  litigations 
to  prevent  constructing  o(  the  Pioneer 
Drainage  Ditch  have  been  removed  and 
It  Is  reported  steps  will  be  taken  at  once 
to  construct  said  ditch.  C.  E  Jacoby 
City  Engineer. 

River  Improvements— Kansas  City,  Mo. 
—The  Ixiwer  House  voted  $100,000  bonds 
for  Improvements  to  Blue  River  and  con- 
struct parks. 

River    Improvements — St.    Louis,    Mo 

City  Plan  Commission  is  considering  the 
straightening  of  the  channel  of  the  River 
des  Peres  and   enclosing  it  In  a  conduit 


Flood    Protectlon-^Los    Angeles,    Cal.— - 
.See  "Bridges." 

Drainage— Richvale,  Cal.— No  date  yet 
set  for  receiving  bids  for  constructing 
drainage  system  to  cost  $150,000.  Frank 
S.  Robinson,  842  Second  Street,  Chico, 
Engineer. 

Dam— San    Diego,   Cal. — Construction  of" 
a  diverting  dam,  a  road  and  pipe  Ime  on 
.lamul  Ranch   to   tap  the   Morena   Reser- 
voir, being  considered  by  City  Council. 

Power  Plant— San  Francisco,  Cal.— M. 
M.  O'Shaughnessy,  City  Engineer,  se- 
lected site  at  Early  intake  for  the  tem- 
porary power  plant  to  be  constructed  to . 
supply  current  for  the  dam  building  and 
aqueduct  work.  Plans  will  cost  about 
$100,000  and  will  be  about  12  mies  from^ 
site   of  main   dam. 
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Dredging — Santa  Ana,  Cal. — Survey 
being  made  by  Capt.  C.  T.  Leeds,  701 
Central  Building,  Los  Angeles,  for  estab- 
lishing a  harbor  at  Newport  Bay.  Dredg- 
ing and  constructing  Jetties  and  wharves 
are  contemplated.  Address  Orange 
County    Harbor    Commission. 

Flood  Control — Santa  Ana.,  Cal. — Bd.  of 
Supervisors  approved  petitions  to  form 
the  United  Flood  Control  Dist.,  compris- 
ing lands  in  vicinities  of  Anaheim  and 
Garden  Grove;  also  FuUerton-Orange- 
thorpe  Dist. 

Bulkhead — Venice,  Cal. — City  Trustees 
have  voted  to  construct  a  bulkhead  along 
the  shore  between  Vista  and  Salt  Air 
Streets.  Probable  cost  JIOO.OOO.  Address 
City  Clerk. 

Canal — Phoenix,  Ariz. — City  Commis- 
sion instructed  City  Attorney  to  take  im- 
mediate action  toward  removal  of  Salt 
River  Valley  Canal  by  means  of  enlarging 
Maricopa  Canal  and  diverting  water 
around  the  city.  Preliminarv  estimate  of 
cost,  $52,649,  including  80,000  cu.  yd.  ex- 
cavation, purchase  of  6600  ft.  36-in.  pres- 
sure pipe,   etc. 

Irrigation— Abraham,  Utah.  —  T.  C. 
Hickman,  Frank  Bros.,  and  others  of  San 
Diego  have  taken  over  Richland  Irriga- 
tion project  west  of  Abraham  and  will 
begin  construction  work  probably  in  July 
on  a  canal  system;  cost  about  $60,000. 

Hydro-Electric  Plant— Warwick,  Ont. — 
Nathaniel  Herbert,  Watertord,  Ont.,  may 
be  able  to  give  information  regarding 
hydro-electric  power  plant  which  Council 
of  Warwick  Township  contemplates  con- 
structing. 

Dock— Windsor,  Ont.— Detroit  &  Wind- 
sor Ferry  Company  preparing  plans  for 
a  steel  and  concrete  dock  to  cost  $175,000. 


BIDS    DESIRED. 

Dam— Marshall,  N.  C— Until  June  20,  at 
78  Patton  Avenue,  Asheville,  for  con- 
structing a  masonry  dam  for  the  Capl- 
tola  Manufacturing  Company  of  Marshall, 
dam  to  be  constructed  over  French  Broad 
River  in  Madison  County,  to  be  of  Cyclo- 
pean concrete,  approximately  515  ft.  long 
and  10  ft.  high,  together  with  abutments 
and  gate  sections,  etc.  Chas.  E.  Waddell, 
Consulting  Engineer,  78  Patton  Avenue, 
Asheville. 

Pier— Sarasota,  Fla.— Until  July  10,  by 
City  Council,  for  constructing  a  reinforced 
concrete  municipal  and  recreation  pier, 
advertised  in  Engineering  Record.  Robert 
C.    Bruce,   Commissioner  Public  Works. 

Breakwater  —  Cleveland,  Ohio. —  Until 
July  11,  by  U.  S.  Engineer  Office,  Cleve- 
land, for  constructing  stone  superstruc- 
ture on  breakwater,  Cleveland  Harbor, 
Ohio,   advertised   in   Engineering   Record. 

Levee— Sullivan,  Ind.— Until  July  1,  by 
Bd.  Commissioners,  Gill  Township  Levee, 
Sullivan  County,  at  office  of  Hays  & 
Hays,  Attorneys,  Sherman  Bldg.,  Sulli- 
van, for  constructing  concrete  fac'ng 
(5  in.  thick)  on  river  side  of  slope  of 
present  levee,  etc.,  advertised  In  Engi- 
neering Record.  G.  C.  Graeter,  Engr., 
Briggs   Bldg.,    Sullivan. 

Levee  Work — Jonesboro,  III. — Until  June 
21,  by  E.  S.  Alden,  Secretary,  Preston  Le- 
vee Drainage  District,  for  constructing 
6400  ft.  of  levee,  estimated  to  contain  52,- 
266  ou.  yd.  of  earth,  also  one  18-in.  con- 
crete culvert.  No  clearing.  Henry  C. 
Sifford,  Circuit  Clerk,  Jonesboro;  Thos.  G. 
Dunn,  Engineer,  Gorham,  111. 

Drainage — Bouton,  Iowa. — Until  June  26, 
by  M.  P.  Parks.  Town  Clerk,  for  con- 
structing drainage  system  including  13,039 
lin.  ft.  8,  10,  12  and  15  in.  drain  tile,  one 
concrete  bulkhead,  and  26  storm  intakes. 
R.  C.  Lutze,  Engineer,  1404  Paul  Street, 
Perry,  Iowa. 

Drainage — Webster  City,  Iowa. — Until 
June  19,  by  Joint  Board  Supervisors,  of 
Wright  and  Hamilton  Counties,  at  office 
of  County  Aud.,  at  Webster  City,  for  con- 
structing Joint  Drain  IJS  Wright,  and 
No.  188  Hamilton  Counties,  of  salt-glazed 
vitr.  clay  tile  only;  cost  $35,452.  Geo.  L. 
Mechem,   Engr.,   Clarion. 

Ditch^Blue  Earth,  Minn. — Until  July  7 
(readvertisement),  by  J.  L.  Herring,  Coun- 
ty Auditor,  for  constructing  Ditch  No.  34. 

Ditches — Crookston,  Minn.  —  Reported 
desired  until  June  23,  bv  H.  J.  Welte,  Co. 
Aud.,  for  constructing  Ditch  98,  consist- 
ing of  85.308  cu.  yd.  Probable  cost  $9,- 
289.  Also  separate  bids  for  repairing 
Ditch  No.  15.  about  99,691  cu.  yd;  cost 
$12,598. 

Tunnel  for  Power  Plant — Loveland,  Col. 
—Until  July  3,  by  Georgia  C.  Rist,  City 
Clerk,  for  constructing  a  tunnel  for  the 
proposed  hydroelectric  power  plant,  ad- 
vertised In   Engineering  Record. 

Drainage— Riverside,  Cal.— Until  July 
10.  by  Board  County  Supervisors  (A.  B. 
Pilch,  Clk.)  for  work  In  Drainage  Improv. 
Dist.  No.  2,  excavating  and  enlarging 
about  25  miles  of  channel,  to  extend  from 
San  Jacinto  Valley  through  Lake  View 
Valley  into  Perris  Valley,  which  will  give 
a  channel  capacity  of  about  30.000  to 
40,000  miners  inches  of  water,  total  ex- 
cavation about  450,000  cu.  yd.,  of  which 
359,727  cu.  yd,  should  be  done  by  a  ma- 
chine of  the  Austin   type  or  drag  line  or 


clamshell,  and  balance  by  scraper  or 
teams.  Estimated  cost  $92,525.  W.  E. 
Pedley,   Engr.,   Riverside. 


ELECTRIC  RAILWAYS 


PRICES   AND    LETTINGS. 
•/^Indicates  award  of  contract. 

Dredging— Wareham,  Mass. — Following 
are  lowest  bids  opened  by  Bd.  Harbor 
and  Land  Commissioners  at  Boston  on 
June  7  for  135,000  cu.  yd.  of  dredging  in 
Wareham  River  (price  given  per  cu.  yd.): 
Item  1,  Charles  M.  Cole,  80  Belmont 
Street,  Fall  River,  31  cts. ;  Item  2,  J  S 
Packard  Dredging  Co.  of  Providencei 
R.  I.,  34  cts.;  and  Item  3,  Boston  Dredg- 
ing Co.,   40  Central  Street,   Boston,  $9.50. 

Dredging — Philadelphia,  Pa. — Following 
are  bids  opened  June  3  by  Dept.  Yards  and 
Docks,  Navy  Department,  Washington, 
D.  C,  for  dredging  at  Navy  Yard,  Phila- 
delphia: Maryland  Dredging  &  Con- 
structing Company,  1515  Fidelity  Build- 
ing, Baltimore,  Md.,  $22,550,  and  Ameri- 
can Dredging  Company,  308  Chestnut 
Street,   Philadelphia,   $32,865. 

^Drainage — Monroe,  Ga.— Contract  for 
drainage  improvements  on  Alcova  Drain- 
age District,  about  6%  miles  dredge 
ditches  (bids  opened  June  6)  awarded 
Karr  &  Moore,  Salisbury,  N.  C,  at  $38,- 
780.  John  A.  Prickly,  Clk.  Drainage  Com- 
missioners. 

Levee — New  Orleans,  La. — Following 
are  bids  opened  by  Orleans  Levee  Board 
for  rebuilding  and  enlarging  Third  Dis- 
trict Rear  Protection  Levee;  (a)  Section 
1—350,000  cu.  yd.  earth;  (b)  Section  2— 
250,000  to  300,000  cu.  yd.,  and  (c)  Section 
3—140,000  cu.  yd.;  Hampton  Reynolds, 
Metaric  Ridge  and  Seventeenth  Street, 
Canal  (a)  9.72  cts.;  (b)  8.72  cts.;  (c) 
9.22  cts.  Picard,  Buckraaster  &  Weil, 
(a)  23.76  cts.;  (b)  15.84  cts.;  (a)  and  (b) 
combined,  18.35  cts.;  Bancroft  &  Ross, 
(a)  and  (b)  24%  cts.;  Victor  I^arabou, 
625  Poland  Street,  ((a)  and  (b)  combined, 
17  cts.  Grasser  Constr.  Co.,  912  Hennen 
Bldg.,  (a)  and  (b)  combined,  16.48  cts.; 
Black-Laird  Constr  Co.,  (c)  14.5  cts.; 
Jahncke  Navigation  Co.,  814  Howard 
Street,  14  cts.  and  A.  M.  Shaw,  2604 
Calhoun   Street    (c)    8   cts. 

•A^Levee— Clarksdale,  Miss.  —  Contract 
for  concrete  work  in  connection  with  the 
levee  work  improvement  (bids  opened 
June  6)  awarded  W.  R.  Ellis,  Clarksdale, 
at  $50,350.  T.  G.  Dabney,  Chief  Engineer 
Levee  Board. 

•Dredging- Greenville,  Ohio. — Contract 
for  dredging  about  7.97  miles  of  Stillwater 
Creek  (bids  opened  June  3)  awarded  Ed- 
ward Bodette,  Toledo,  Ohio;  estimated 
cost.  $43,664.  G.  H.  Garrison,  County 
Auditor. 

^-Flood  Wall— Portsmouth,  Ohio.— Con- 
tract awarded  by  City  Board  of  Control 
as  follows  Flood  wall  extension  and 
Scioto  Point  repair  work  to  S.  Monroe  .%: 
Son  Co.,  Portsmouth,  at  $75,905  and  $4,416 
respectively;  reservoir  restoration  to 
Curtis  &  Shumway,  Portsmouth,  at  $25,- 
045   (bids  opened  May  29). 

Breakwater— Indiana  Harbor,  Ind.— 
Bid  of  Great  Lakes  Dredge  &  Dock  Com- 
pany, Monroe  Building,  Chicago,  III.,  at 
$1.37  per  ton  for  furnishing  and  placing 
all  stone  and  constructing  the  break- 
water at  Indiana  Harbor,  Ind.,  has  been 
recommended  for  award  (bids  opened  June 
2  by  U.  S.  Engifteer,  Chicago.  111.) 

-A-Dralnage  —  Esthervllle,  Iowa. — Con- 
tract for  constructing  drainage  work  In 
Drainage  District  No.  94  (bids  opened 
June  6)  awarded  Clarke  Construction 
Company,  Clinton,  Iowa,  for  Section  No. 
1  at  24.85  cts.  per  cu.  yd.  and  to  Graet- 
tinger  Tile  Works.  Graettinger,  Iowa,  for 
Section  2,  at  $7,288.  Charles  A.  Root, 
County  Auditor. 

•Levee— England,  Ark. — Contract  for 
repairing  and  enlarging  levee  near  Eng- 
land awarded  by  Plum  Bayou  Levee 
Board  to  Brown  &  Froley,  Argenta,  at 
about  $15,000. 

•Wharf — Beaumont,  Tex. — Contract  for 
completing  the  municipal  wharf  awarded 
McKenzie  Construction  Company  of  San 
Antonio. 

•Jetty  Work— Galveston,  Tex. — Con- 
tract for  jetty  work  at  Aransas  Pass, 
Tex.,  awarded  Charles  Clarke  &  Com- 
pany,  Galveston,   at  ?19,82i 

Seattle,  Wash. — Lowest  bid  opened  by 
Port  of  Seattle  Commission  (C.  E.  Rems- 
lier.  Secy.,  Bell  Street  Wharf)  for  piling, 
capping,  decking  and  laying  rails  on  ex- 
tension of  Spokane  Street  Wharf  sub- 
mitted by  W.  T.  Butler  Contr.  Co.,  Cen- 
tral Building,  at  $11,247.  J.  R.  West,  Ch. 
Iilngr.   Port   Commission. 

•  Dredging — Tacoma,  Wash. — Contract 
.1  warded  by  Hylebos  Waterway  Commis- 
sion, Tacoma,  for  dredging  the  Hylebos 
Waterway  from  deep  water  to  Eleventh 
Street  to  Tacoma  Dredging  Co.  of  Ta- 
i^oma,   at  about   $150,000. 

•  Dam — Modesto,  Cal. — Contract  for 
completing  Dam  No.  1  at  Dallas  reservoir 
awarded  by  Modesto  Irrigation  Directors 
to  Tibbltts  Pacific  Company,  San  Fran- 
cisco, at  $82,487. 


PROPOSED  WORK. 

Morrlstown,  N.  J. — The  Morris  County 
Traction  Co.  will  erect  a  transformer  sta- 
tion 20  X  50  ft.  at  bottom  of  Mine  Hill. 
A  500  kw.  rotary  transformer  will  be  in- 
stalled. 

Hershey,  Pa.  —  Preliminary  surveys 
being  made  by  Hershey  Traction  Co.  for 
a  16-mile  extension  In  Lebanon  and  Lan- 
caster Counties. 

Pittsburgh,  Pa.— The  West  Penn  Trac- 
tion Co.  contemplates  constructing  an 
electric  railway  to  Dunbar  via  South 
ConnellsvlUe. 

Gastonia,  N.  C. — Surveys  being  made 
by  Piedmont  &  Northern  Ry.  Co.  for  ex- 
tension from  Gastonia  to  Spartanburg, 
S.  C,  about  50  miles  long. 

Clinton,  S.  C. — Carolina  Rapid  Transit 
Co.  incorporated  to  construct  a  line  from 
Spartanburg  to  Clinton.  Among  incor- 
porators, J.  F.  Jacobs  of  Clinton,  W.  C. 
Gray  of  Laurens. 

Atlanta,  Ga. — Plana  being  considered 
by  Georgia  Railway  &  Power  Co.  to  con- 
struct a  double  track  along  present  Lake- 
wood  line,  extending  line  in  form  of  a 
loop  into  the  fair  grounds. 

Birmingham,  Ala. — Surveys  completed 
by  Birmingham  Interurban  Development 
Co.  for  line  to  be  constructed  from  War- 
rior River  at  Nicholas  Fishtrap,  to  Jasper 
via  Dora,  Cordova  and  Flat  Creek,  about 
28  miles.  Company  proposes  construct- 
ing line  from  Birmingham  to  Jasper, 
about  50  miles.  W.  W.  Shortridge  of 
Birmingham,  Secy. 

Newport,  Ky.— Reported  the  Cincinnati, 
Newport  &  Covington  Ry.  Co.  of  Coving- 
ton contemplates  constructing  several 
extensions   in   vicinity   of   Newport. 

Dayton,  Ohio. — Ohio  Electric  Ry.  Co. 
received  franchise  to  construct  1  mile  of 
single  track  on  Fourth  Street  from  Main 
to  Jefferson  St. 

Peckham,  Okla. — The  Oil  Fields  Short 
Line  Electric  Ry.  Co.  of  Oklahoma  City 
incorporated  to  construct  a  line  from 
Peckham  to  Braman,  distance  of  16  miles. 
Capital  $200,000.  Incorporators,  J.  A. 
Frates,   Sr.,   and  J.   H.   Grant, 

Grand  Junction,  Colo. — Construction  of 
an  electric  railway  from  Grand  Junction 
to  Vernal,  Utah,  and  the  Uinta  Basin 
contemplated.  Address  Alonzo  M. 
Schmidt,  Pres.  Western  Slope  Ry.  De- 
velopment &  Investment  Co. 

Tulsa,  Okla.— The  Tulsa  Interurban  Ry. 
Co.  will  construct  an  electric  railway 
from  Tulsa  to  Wagoner,  distance  of  37 
miles.     H.  D.  Pattee  is  interested. 

Brea,  Cal. — Surveys  will  soon  be  made 
by  Pacific  Ry.  Co.  of  Los  Angeles  for  ex- 
tension  from   Brea   to  Fullerton. 

Winnipeg,  Man. — Work  will  begin  at 
once  by  Winnipeg  Electric  Ry.  Co.  for 
double  tracking  line  from  city  limits  to 
Kildonan  Park. 

BIDS    DESIRED. 

New  York,  N.  Y.— Until  June  26,  by 
Public  Service  Commissioners,  120  Broad- 
way, for  construction  of  the  180th  Street 
yard  of  Route  18,  part  of  White  Plains 
Road  Rapid  Transit  Railroad,  an  ele- 
vated railroad,  consisting  of  embankment, 
with  masonry  walls,  etc.,  in  Borough  of 
Bronx. 

PRICES   AND    LETTINGS. 
iflndicatea  award  of  contract. 

•Washington,  Ga. — Contract  for  grad- 
ing 3  miles  of  Washington  &  Lincolnton 
R.  R.  awarded  to  H.  B.  Hoppenbeitcel  Co. 
of  Macon.  The  railway  to  be  constructed 
between    Lincolnton   and   Washington. 


RAILROADS 


PROPOSED  WORK. 

Afton,  N.  Y. — Delaware  &  Hudson  R.  R. 
Co.  (James  MacMartin,  Ch.  Engr.,  Al- 
bany), considering  eliminating  grade 
crossing  at  this  place  by  putting  roadway 
under  tracks.  Construction  of  station  is 
also   contemplated. 

Trenton,  N.  J. — Plans  being  prepared 
by  Samuel  T.  Wagner,  Ch.  Engineer, 
Philadelphia,  Pa.,  for  improvements  to 
grade  crossings  for  Philadelphia  &  Read- 
ing R.  R.  Co.;  cost  about  $250,000. 

Modena,  Pa. — Reported  the  Philadel- 
phia &  Reading  Ry.  Co.  (Charles  H. 
Ewing,  Gen.  Mgr.,  Reading  Terminal, 
Philadelphia,  Pa.)  considering  increasing 
trackage  of  freight  yards  in  Modena. 

Baltimore,  Md. — Reported  the  Pennsyl- 
vania R.  R.  Co.  (Alex.  C.  Shand,  Ch. 
Engr.,    Broad    Street    Station,    Philadel- 


phia, Pa.)  plans  erecting  a  station  at 
Edmondson  Avenue  and  provide  for  a 
grade  crossing  at  Lafayette  Ave. 

Baltimore,  Md. — Potomac  River  &  Bal- 
timore R.  R.  Co.  applied  to  Maryland 
Commission  for  permission  to  construct 
railroad  from  District  of  Columbia  Line 
to  a  point  on  Potomac  River  in  Charles 
County,  27  miles  long,  also  issue  $1,500,00« 
securities.  Plans  include  construction  of 
an  8000-ft.  bridge.  George  W.  Williams, 
Attorney,  816  Law  Bldg.,  Baltimore,  Inter- 
ested. 

Central  S.  C— Double  tracking  of  the 
Southern  Ry.  from  Central  S.  C.  to  Cor- 
nelia, Ga.,  about  56  miles,  will  require 
155,000  cross  ties,  approximately.  B.  Mer- 
men, Ch.  Engr.,  M.,  W.  &  Structures, 
Washington,  D.  C. 

Memphis,  Tenn.— Board  City  Commis- 
sioners passed  ordinance  directing  N.  C. 
&  St.  Louis  R.  R.  Company  and  Union 
Railway  Company  to  build  an  underpass 
there  to  their  tracks  crossing  Lamar 
Boulevard,  the  entire  expense  to  be  borne 
by  railroad  companies.  The  structure 
when  built  will  be  reinforced  concrete, 
with  abutment  60  ft.  apart,  each  approxi- 
mately 170  ft.  long,  with  columns  on  side- 
walk and  curb  line. 

Cleveland,  Ohio. — Reported  plans  being 
prepared  by  Pennsylvania  R.  R.  Co.  (Rob- 
ert Trimble,  Chief  Engineer  M.  of  W., 
Western  Division,  Pittsburgh,  Pa.)  for 
elimination  of  grade  crossing  on  East  Side. 
Seven  Nickel  Plate  R.  R.  Co.'s  grade  cross- 
ings are  also  to  be  abolished.  Total  cost  of 
Improvements  $4,500,000;  city's  share  of 
cost  $1,600,000.  Robert  Hoffman,  City 
Engineer. 

Indianapolis,  Ind.— Public  Service  Com- 
mission directed  Big  Four  R.  R.  Co.  (C. 
A.  Paquette,  Ch.  Engr.,  Cincinnati,  Ohio) 
to  reconstruct  trestle  on  Indiana  side 
leading  to  steel  bridge  over  Wabash 
River  below  Vincennea. 

Wild  Rose,  N.  D.— Reported  Great 
Northern  R.  R.  (A.  Hogeland.  Chief  En- 
gineer, St.  Paul,  Minn)  will  make  im- 
Pl^^^in.®"'^  '"  North  Dakota  at  a  cost 
of  $900,000,  including  the  extension  of 
the  White  Rose  branch  from  White  Rose 
a  distance  of  36  miles. 

Kansas  City,  Mo.— Reported  Union  Pa- 
cific Ry.  Co.  will  spend  $1,000,000  on  Im- 
provements to  Kansas  City-Denver  line. 
Ballastmg  of  line  between  Kansas  City 
and  Limon,  Colo.,  550  miles,  cost  $300  000- 
steel  bridges  on  line,  cost  $125,000;  laying 
^""i'';.  "i^"  °"  ''""  between  Kansas  City 
and  Colorado  terminals,  cost  $200,000. 

San  Benito,  Tex.— Construction  work 
will  soon  begin  on  extension  of  San 
Benito  &  Rio  Grande  R  R.  Co.  (G  H 
Winsor,  Gen.  Supt.,  San  Benito)  froni 
present  terminal  at  Los  Indlos  to  Har- 
lingen   pumping   plant. 

Chehalls,  Wash.— The  Chehalis-Cowlitz 
&  Cascade  Ry.  Co.  filed  articles  of  Incor- 
poration with  Secretary  of  State  for  tak- 
ing over  Chehalis  &  Cowlitz  Ry.  and  ex- 
tending line  to  Salkum,  about  22  miles. 

Olympla,  Wash.— The  Oregon-Wash- 
ington   Railroad    &    Navigation    Co.    will 

Slii  r,.  ,..'??''*^  °'  SP"""  tracks  to  O.  P. 
Smith   Mill   in   Olympla. 

rnnn?v"?J  O^-Reported  Marion  &  Linn 
h,.  i^  .u  ^'  Company,  a  subsidiary  of 
the  Southern  Pacific  Ry.  Company,  will 
construct  an  U-mile  extension  of  the 
Coryaliis  &  Eastern  Ry.  beyond  Hoover 
oistion, 

PlanYs'""*''''    °''*-— See    "New    Industrial 

f«r°/H''r'''.P'"*-~:<^°"t'^ct  soon  to  be  let 
for  elimination  of  grade  crossing  on  line 
of  Oregon-Washington  Railway  &  Navl- 
Snn?"  SIh^^S?'  ,<**•  -l;  Buckley,  Gen. 
Cn?pi;  f^"^?!""?.'  i?"""  "«*<'  °f  Sullivan 
§J!i»?l  .?  ii'^yJ'^A''^;  cost  about  9600,000. 
^„°J1"^1''  5-  ^  Co.  will  pay  $48,000  of 
cost,  the  Oregon-Washington  Railway  & 
Navigation  Company  $312,000,  the  city 
$120  000   ^'■°P®'"'5'  holders  In  vicinity  each 

California.— Western  Pacific  Ry.  Co.  in- 
corporated and  plan  constructing  about 
334  miles  of  extensions,  including  from 
Lathrop  to  Porterviile,  180  miles;  Niles 
\  ,.^°^  Gatos,  via  San  Jose,  28  miles; 
RS^i„'^°,J^''^'fi"'  ^9.  ™"«»:  Stockton  to 
Byron,  18  miles;  Sacramento  to  New- 
castle via  Fairoaks  and  Orangedale,  28 
miles;  Hawley  to  Boca,  Nev.,  20  miles, 
and  Carbona  to  Tesla,  20  miles.  Principal 
oiflce  to  be  in  San  Francisco.  Lyman 
Rhodes.  Vice. -Pres.  and  Treasurer,  San 
Francisco. 

Los  Angeles,  Cal.— The  San  Pedro,  Los 
Angeles  &  Salt  Lake  R.  R.  Co.  (A  Ma- 
guire  Ch.  Engr.,  Los  Angeles)  plans  to 
reballast  several  divisions  of  main  line 
with  crushed  rock. 

Modesto,  Cal.— Reported  Western  Pa- 
cific Ry  and  Tidewater  Southern  Electric 
Ky  will  construct  an  extension  from  Mo- 
desto to  Turlock,  about  10  miles,  and  con- 
struct a   bridge  over  Tuolumne   River. 

Niagara  Falls,  Ont.— International  Rall- 
w-iyXompany,  (E  G.  Connette.  President 
Ellicott.  Sq.,  Buffalo,  N.  T.).  has  been 
directed  by  the  Ontario  Government  Rail- 
way Board  to  make  changes  bn  its  line 
costing  $50,000.  including  heavier  rails 
new  concrete  culverts  safety  switches 
guard  rails,  etc. 
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*N*w  York.  N.  Y.— FoUowln«  «re  unit  Ogana  of  four  lowest  bids  opened  J""*  ^ 
tr  PubUe  S«Ttc«  Commftoo  lor  First  District.  IM  Broadwsy,  New  York,  'or  «•": 

mneOag  stuleB  amah  on  Soetkm  Jt  to  1»,  inclusive,  of  Route  No.  5.  » J?*'5,  °i 
LrKiBSUMi-Sn«atk  Avmim  aabway,  tron  East  IMth  to  is:th  Street:  (s)  A.  *» .  i^m* 
*  Odt.  UU  Bnrmnt  Atoiim.  tULMl   (awarded  contract):   lb)  Thomas  D«>er.  .Wii 

StrMt  and  Broadway.  $137,031:  7c)  John  D.   RoberU.  S  West  Twenty-ninth  btreet. 

tn«.ns.  and  (d)  Serber-Stander  Co.,  1133  Broadway.  $343.«7.  .. 

Item  '(a)  (b)  (o)  (d) 

4M  sq.  n!(b)  1  In.  r.  comb 1.S7&  1.10  IS.  1  »| 

3.«J«  aq^  n.  <c)  3U  In.  r.  comb l.«2  1««  J"  J  J? 

U«  soi  ft.  (d)  3? in.  r.  comb LI*  1  »  I"  »" 

■M          39.U«  sq.    ft-    tile    (w.    r)    *   >    t    In.    (a)  ... 

Btralcht  ••««  •■**  ?*?»  rU 

ITS  sq.  ft(b)  I  in.  r.  comb l-MS  }  JO  1.37  l.M 

l.;4«  i^  ft.  U)  3H  in.  r.  comb }.«  1.40  1.48  l.« 

M  aq.  ft.  (d)  <«  In.  r.  oomb l.«»  100  148  14» 

"•                ""r^-^mJ,"'  •-"•.. *':.':!..*.'.*.. '..'":  •.«  O.M  0.4*  0.44 

iM            4.375  sq.    ft.    tii^    seihi-»-itr.    CoJ.    (h.   m.)  ,  .j 

not.  w.  p.  <a)  Btr»l«ht 1.31  1-05  1.30  l.jj 

U  sq.  ft.  <c)  m  In.  r.  comb 1  36  108  1.20  i.ii 

fU            CtW  sq.    ft.    Ule    w.    p.    (h.    m.)   vltr.   or  jj 

awl-ntr.  (a)  stral«ht 1-1|  ll»  }|*  \l\ 

«•  aq.  ft.  (b)  1  in.  r.  comb. J"  1|0  J|»  \l\ 

Tt  aq.  ft.  (c)  3H  in.  r.  comb 11|  l"  l.|0  l.» 

••  aq.  ft  (d)  »  in.  r.  comb... 1-1«  1J«  }  J»  HJ 

t33          lt.SM  aq.  ft.  mosaic  and  Uls  banda \-^  1^0  1-48  i.4» 

n*           UtMsq.  ft  UbIMa-moaalc  and  tile.....  1-73  1.40  1.78  1.76 

5U               370  ptMiues    col.,    mosaic    and    tile    (*»  ,  „  ,  „„  ,  oj  i  93 

stauon  wans.  each..... IM  |g«  J||  {H 

4S  (b)  station  columns,  each 1"  2:00  l.sj  i" 

SM                 (•  aq.    ft    Ublets.    destination,    mooaic  -, 

and   tile    (col.) !•«  J-**  H?  JIjb 

U*               3tt  sq.  ft  faience  (a)  plaquea »-25  8.00  s.is  »" 

m          rrjOO  aq.  yd.  plasterln*  (arched  aurf.)  <«»  .  55  <,  55  o.56  0.67 

coocrete   • "***^ 

U*            7.0W  aq.   yd.   plasterln*  (flats.)    (a)  brick  ^^  ^^^  ^  3^  ^  g, 

iijo»arjJd.Vb)~ncr^te.. •.:::::::::::::.  gin  o.so  0.74  o.er 

so  aq.  yd.   (c)  metal  Uth O.M  l.ou  u.«  i.|" 

SS3          33.000  s3.  ft.  cement  wont  (a)  wainscots..  O.IC  0.30  0.24  O.ZZ 

1*0.000  s3.  ft  (c)  3-ln.  floor  Onlsh... «1|6  g"  »"  g-JJ» 

iM                S^'lV.'c^'nSRirS^uVoopin^:::  O.8O  O.W  I.IB  115 

10  CO.  yd.  (b)  fouBdaUnis i  J»  J?^  ?;  J5  J  g8 

«J0  cu.   ft   (c)  r«4nforced gJJ  ^-^^  }  J5  ".'o 

300  cu.  ft  (d>  protective       J-||  2|g  J^J  0.86 

.-                Mf  ™-   "     <f>   »"^,"*"'»'"«" 0  85  5  00  0.80  1.00 

tM  S  CU-  yd.  cinder  nil ■•• 

Ut            S.8S0  Un.  ft  concrete  stairs,  etc.  (a)  self-  ...  j  , j  ^  jq  j  jq 

supporting    sUira..............^.-  »„  j'^r,  o!67  0.83 

4S0  sq.  ft.  (b)  self-supportins  landinBS. .  "■»?  "i '  X"^^  „  g3 

0.100  Un.  ft  (c)  supported  stairs J|J  „  5„  j  ,a  544 

«:»0  sq.  ft  (d)  supported  tandlngs «»  «*»  ^:|g  J  JJ 

3S0  cu.  ft  (e)  supporting  columns "Jj  ^-^  p  ^^  0  85 

74*0  sq.  ft.  (f>  non-sUp  treads »•»  ^-^^  ^^^  J J2 

3.300  Un.  ft.  (K)  cement  bases "" 

1.180  Un.    ft    (h)    exposed    cement    flnUh  .    -  .  jg  j  jj  0.10 

stairs    .•■•;• 

1,000  sq.  ft  (1)  cement  nnlsh  street  land-  ^  ^  ^  ,2  o.09  0.10 

ings  • 

S»          10.740  cu.   ft    brick    masonry    (c)   common  ^  ^g  ^  ^^  O.51  0.51 

"•      ."crA^ouowtiWikiiin:::::::::::  i\i  «;«»  «:|?  Ill 

'J'iH  ""•  «    J"?  !    H *. 0.47  0.40  0.68  0.51 

CtOO  eu.  ft.  (c)   4  in .....; 0  22  0  50  0  35  0.55 

118  Un.  ft  (d)  4H  X  13  in.  flue.. «f^  J-^g  J'^J  J  JJ 

taUL        !.«»  weep- holes,  h.  t  walls.  «ich ^{J  JtJ  Jlo  0.15 

S»B        t.TOO  strap  anchors    galr..  each. ...... ....  j  65  0  75  0  55  0.50 

S3>                 00  sq.  yd.  metal  lath  (a)  without  fur-R.  J»g  \i^l  J-?J  ^l^ 

<^                *S  J2iI^iJl5.hr'/h»  TJIi'^ii"Mi*"  SMW  "6.00  815.00     1.000.00 

tM                   !  '***2_^5S?..<''>   V***     °'     •***•••  985.00  940.00  920.00     1,200.00 

?  {Si  iZ?*  ..S'..  •*-? 620.80  800.00  470.00  475.00 

•••            Jl  fffTJi?  .72^ ~^i      ^ mw  140.00  130.00  iso.oo 

4  W  32E*  ..?•••   sir 128-60  150.00  126.50  127.00 

4  551  S5?  ..fj'"  .SS.fc T8.70  66.00  73.70  74.00 

7S  (d)  Type     D      ea^ 78.20  70.00  68.20  68.00 

i5  {?J  xJ^K   -r-^lr""' 60.00  66.00  46.10  45.00 

*I  J"v  XIS2.  ..?••.  .SfJ.h 87.00  80.00  91.25  78.00 

*?  ?S;  SLJ^'.-o  P^-i^  ^O-TO  20.00  49.00  62.00 

sill?  P^»  xl™.^!" "«  ^<»<'  6.50  5.50 

*!  ?2;/Wii,  7.ff^.  Jf.h 76.60  70.00  71.50  72.00 

.  i'V JZS^ -a-'-  J^S^ 3«00  35.00  33.00  33.00 

3  to)  Type     F,     each *  r .  .  aa  .  oa  4  an 

m            1.340sq.  ft   Windows  (a)  dODbtehunS....  Hi  1'!S  112  H^ 

07  sq.  ft    (b)  casement iSi  J-XJ  i|5  iSX 

40  aq.  ft   (»)  hinged »*'  '"^  '•*»  »*" 

iM                30  additional  hardware  (a)  door  checks.  ^  ^j  5  0^  ^  ^j  ^  ^5 

.^  „??*!l'__l- ■•.■■•  •■•.Ci: 3.08  2.50  3.08  3.10 

IfO  Cb)  door  stops,  each 1  a*  a  aa  ■,  qq  9  nn 

fi  {Si  ?22r„.s?:r'<ic'i!^"'' '"•••••  --"  »•»«  3.11  i.3o 

M  (d)  ptish  plates,  each 4  j5  400  4.55  4.65 

2  i??  ??*7  •'!''l*'  *^. 10.12  8.00  10.10  10.10 

to  <f)  kick  plates,  pair 

SM            1,0*0  Un.  ft  raiUngs  (a)  Type  "FS.     Incl.  3  45  4  25  3.73  3  50 

«Msq^?(c)T^--os.v;in<a:-^:::  S.I?  m  V^  S:IS 

OJOlln.  ft  <e)typ«;;Lf.;;nd.  posts...  o.67  1.00  0.66  0.58 

1,4M  sq.  ft  (f)  Type  "BB."  IncL  posU...  140  2.OO  1.64  140 

43  Un.  ft  (g)  pipe g.93  10.00  9.79  9.00 

ttl              140  Un.  ft  i^tML  etc  <a)  low  sliding. . .  ,2.00  15.OO  13.50  11.75 

37  Un.  ft  (b)  high  sliding 3.97  9.00  4.35  3.86 

•  lin.  ft   (C)  folding..... U.70  30.00  20.30  18.25 

14  (f)  Blnrle  gate  controU,  each 7.15  j  oo  7.85  7.16 

3  <h>  additional  c-l.  floor  boxes 

tSO  Un.    ft    (1)    1%    In.   w.-l.   galv.   pipe,  o.32  0.50  0.34  0  32 

gate   ropes .-•■•.:.• 0.66  1.00  0.60  0.60 

70  Un.  ft  im)  1  In.  A  steel  tubing 

37  (p)    c.-i.    gate    posts    and    appurte-  52  25  go  qq  57.75  62.60 

nances,  per  gate 

1  openlnk    (r)     steel    gaU    post    and  26.68  50.00  28.60  26.00 

appurtenances    

iM            1,030  wi.     ft     grilles    and     frames,     vent.  2.20  2.B0  2  80  2  56 

opening  (b)  c-l.  in  vent  shafts...  110.00  100.00  138.00  112.00 

SM  3  c-l.  vent.  posu.  each 

SM                  3  sign  posts,  etc.   (a)  III.  sign  post  at  277.00  160.00  300.00  276.00' 

street  level,  each 

4M  (c)     ML     sign     frame     (suspended),  106.70  90.00  116.50  108.00 

each  

U  sq.  ft.  (d)  frames  (enam.  signs)  on  2.2(  2.t0  2.47  2.2t 

low  railing 

10  aq.  ft  (e)  frames  (enam.  signs).  In  1.71  2.20  1.87  1.70 

(high-low   griUe) 

37S  Un.    ft.    (O   sta.   approach   reflectors  2.00  2.20  2.16  2.00 

and    frames 0.35  0.65  0.416  0.40 

1,075  sq.  ft  (g)  enameled  sign  plates 

37  sq.   ft    (k)   frames  for  enam.  direc-  1,49  3.00  1.59  1.46 

tlon  signs 7.37  9.00  8.20  7.56 

B4>               I6S  lin.  ri.  mreet  railings  (a)  Type  "K".  7.63  8.00  8.20  7.56 

240  Un.  ft.   (b)  Type  '*»:" 

(43               175  Un.   ft.  steel  ladders,  etc.  (a)  ladders  2.01  1.70  2.20  2.06 

bet.    sUtlons 3.30  3.00  3.55  3.32 

100  sq.  ft.  (b)  Udder  platforms,  bet  sta.  0.045  0.06  0.0476       0.06 

7.000  lb.   (c)  steel  lintel  shapes 0.0675  0.07  0.055  0.06 

1.200  lb.   (f)   mlacenaneoua  shapes 11.00  13.00  12.00  11.00 


543A 
544 

546 


547 
548 


549 
560 


651 


652 

554 


554A 


666 
656 


657 
558 


561 


561A 
601 C 
601 D 
601E1 
601 F 


44  (g)  ladders,  track  to  platform,  each.  0.06  0.07 
2  000  lb.  miscellaneous  iron  castings 0.4*  u.bu 

ilfo  Z:  ?t.  "or'JS"  ^dte-  consi^^iuon  0.76  0.70 

■300  (if^drlSrnl'l^^le's'^ln'aciaankle.-per  0.33  0.30 

Rbulh'  plumbing  work'  (aV  sVx  sta-S.SOO.OO  12,000.00 

(bf  "enciru?eITet.-  stations,-  •lumpl,546.00  3.000.00 

50pfumbing-flxtur4s-(a)    waierciosei  49.50  56.00 

bowls,  each • ''^■S"  *^"" 

22  (b)   lavatories,  station,  each ....... . 

U  (c)    lavatories,    signal    towers,    etc.,  22.00  40.00 

20  (dTurlnals; " each'. V. i l 'P'-^------  «|-«»  ??«« 

11  (g)  slop  sinks  in  closet  each 8.^5  i'.«« 

45  (h)  floor  drains,  each.  .......••••■  ••  „,  .  ,. 

1.540  lin.   ft.  supply  pipe,  1  m.   to  enclos-  0.22  0.30 

1.000  SQ.'"*ft.''stVucturai"gia3s' and' siite  1.69  1.70 

■           Telasal   (aa)   %-in.  wainscotmg 1.83  f-«« 

1.650  sq.Wb)^%-in'' pipe  ohm.  partition.  1.6|  1.75 

460  sq.   ft   (c)   %-in.  shelves....... l.»3  ^-O" 

1,070  sq.  ft  (d)  %-in.  stall  partitions 3.30  4.00 

150  sq.  ft  (e)  1-in.  floor  slabs. ..  ...^..  l.«0  i.BO 

300  lin.  ft.  (f)  curved  corners  and  angles  0.83  1.50 

30  sq.  ft  (slate)    m)  wainscoting O.Si  1.60 

225  sq!  ft.  (n)  pipe  chmn.  partitions....  0.83  1.50 

80  sq.  ft   (o)  shelves..... 0.83  1.6U 

135  sq.  ft  (p)  stall  partitions l-JO  1.50 

30  sq.  ft.  (g)  floor  slabs ;•••;;■  iS  b7  iJnn 

20  lin.  ft  (?)  curved  corners  and  angles  10.67  12.00 

115  c.-i.  work   (a)   posts,  each 1.10  1.00 

300  lin.  ft.  (b)  top  rails. J-SB  /.OO 

10  (c)  wall  flanges,  each ■•  i"'»  n"" 

25  (d)  register  faces  and  frames,  each. 

17  (e)  c.-i.  vent  louvres  in  walls,  toilet,  13.20^^      10.00 

7.600  lb*  steeV supporting  shapes..........  0.135  0.15 

11,000  lin.  ft.  electric  conduits  (a)  %  in...  0,185  0.^0 

1,600  Un.  ft  (b)  1  in 0-235  0,25 

2.575  Un.  ft   (c)  1%  in 0-35  0.35 

550  lin.  ft.  (d)  2  in. 0-50  0.50 

100  lin.  ft  (e).  2%  in 0.66  0.60 

100  lin.  ft   (f)  3  in 0,1675        0.17 

1,000  lin.  ft.  (g)  %  in.  flexible 

50  special    conduit    fittings,    removable  0.90  1.00 

covers,    each 0«  0.50 

500  c.-i.  outlet  boxes,  each !•«  j-OV 

5  c.-i.  pull  boxes  (a)  6  x  6  x  6  in.,  each  4.15  4.50 

5  (b)  12  X  12  X  6  in.,  each 6.05  6.00 

5  (c)  18  x  12  X  6  in,,  each 9.36  8.00 

2  (d)  24  X  18  X  6  in.,  each 

18  (e)  12  X  6  X  4  in.,  hinged  cover  and  7.16  8.00 

lock,   each 1-26  2.00 

60  (f)  6  X  6  X  4  in.,  each  2.20  4.00 

5  (g)  12  X  6  X  4  in.,  each 0.83  2.00 

6  (h)  4  X  4  X  4  in.,  each HOO  11.00 

50  c.-i.  heater  boxes,  each.: 

8  steel  panel  board  boxes,   (h)   25  x  6  17.60  16.00 

X  49  in.  to  60  In.,  each 16.25  16.00 

8  (i)  25  x  6  X  37  in.  to  48  in.,  each 33.00  30.00 

6  (j)  50  X  6  X  49  in.  to  60  in.,  each 

44,300  sq.    ft    painting    work    (a)     2    coat  0.025  0.025 

worii,  iron  or  steel 0.03  0.035 

112,800  sq.  ft.  (b)  3  coat  work,  iron  or  steel 

397,200  sq.  ft   (c)  2  coat  work,  plaster  and  0.02  0.025 

cement    0.11  0.16 

2,140  (d)    numerals,  each _,,  .  .„ 

170,000  sq.  ft.  painting  existing  steel  struc-  0.045  0.036 

tural  work  (Sec.  219) „    „ 

Paneled   concrete   waU   Gerard    and4,636.00  0, 000, 00 
River  Avenues  (Sec.  219),  lump  sum. 

700  sq.  yd.  tooling  and  dressing  paneled  .1.10  0.55 

concrete  wall  (Sec.  219) 

Restoration  of  sta.  fln.  Mott  Avenue2,733,00  3,000.00 

Sta.  (Sec.  219),  lump  sum 

Constructing      switch-tower       Mott  861. 00  1,000,00 
Avenue  Sta.   (Sec.  219),  lump  sum 
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Belchertown,  Mass.— The  State  has  ac- 
quired 900  acres  in  Belchertown  as  a  site 
(or  the  new  Feeble-Minded  School.  Ad- 
dress   State    Board    of    Insanity,    Boston. 

Medford,  Mass. — Plans  prepared  for 
Junior  High  School  to  be  erected  at  Park 
and  Washington  Streets  at  cost  of  ?125,- 
000.     Address  Board  of  Education. 

Springfield,  Mass.— Henry  H,  Alderman, 
Holyoke,  is  architect  for  the  county 
Training  School.     Address  County  Clerk. 

Walpole,  Mass. — Contract  will  be  let 
last  of  June  by  County  for  erecting  county 
agricultural  school,  brick  and  terra  eotta, 
costing  $45,000.  William  Chapman,  Archi- 
tect, 15  Ashburton  Place.  Boston. 

Worcester,  Mass. — Plans  prepared  by 
Frost  &  Chamberlain,  Slater  Building,  390 
Main  Street,  for  three-story,  cement,  brick 
and  steel  chemical  laboratory,  which  the 
Trustees  of  Clark  University  propose 
erecting;  cost  about  $39,000. 

Norwich,  Conn. — Contract  soon  to  be  let 
for  erecting  building  for  Norwich  State 
Hospital  costing  $100,000,  to  be  three  and 
four-story,  fireproof,  brick,  steel,  lime- 
stone and  terra  cotta,  50  x  265  ft.  Cud- 
worth  &  Thompson,  Architects,  148  Main 
Street,  Norwich. 

Blackwell's  Island,  N.  Y.— Plans  filed 
for  nine-story  building  to  be  erected  on 
west  side  of  Blackwell's  Island,  opposite 
foot  of  Sixtieth  Street,  for  Department  of 
Public  Charities,  New  York  City:  cost 
$500,000.  Benjamin  W.  Levitan,  Architect, 
20  West  Thirty-first  Street,  New  York. 

Dunkirk,  N.  Y.— Citizens  voted  $90,000 
bonds  for  purchase  of  site  and  erecting 
new  school  in  First  Ward  to  replace 
School  No.  10,  condemned  by  state 
authorities. 

Brunswick,     Me.— Sum    of    $27,000    has  Endlcott,    N.    Y.— Election    to    he    held 

been  given   Bowdoin  College  to  erect  an  June  23  to  vote  on  issue  of  $40,000  bonds 

Infirmary,    to    be    known    as    the    Dudley  for  additions  and  improvements  to  Broad 

Coe  Memorial   Infirmary.  Street   School. 

Livermore     Falls,     Me. — Town    meeting  Rome.    N.    Y. — Building    Committee    in 

May  29  voted  to  erect  new  high  school  on  report  to  Board  of  Education  recommends 

Park    Street,     to    cost    $40,000.      Address  issuing  $74,200  bonds  for  purchasing  site, 

Town  Clerk.  erecting  and  equipping  a  new  school. 


Vancouver,  B.  C— Reported  $500,000 
bonds  will  be  issued  to  construct  a  term- 
inal railway  to  connect  Kitselano  reserve 
with  new  Dominion  elevator  and  a 
terminal  railway  for  North  Shore.  The 
line  will  be  under  control  of  Harbor  Com- 
missioners. 

PRICES   AND    LETTINGS. 
iflndicates  award  of  contract. 

-^Coshocton,  Ohio. — Reported  contract 
awarded  to  Crosson  Construction  Co.  of 
Philadelphia,  Pa.,  for  grading  60,000  yd. 
of  gravel  bed  at  Coshocton  for  Pennsyl- 
vania R.  R.   Co. 

♦Pendrcy,  Mont. — Contract  for  extend- 
ing Great  Fails  &  Telon  Company  Rail- 
way from  Bynum  to  Pendroy,  a  distance 
of  9  miles,  awarded  A.  Guthrie  &  Com- 
pany, St.  Paul,  Minn.  A.  H.  Hogeland, 
Chief  Engineer,  St.  Paul,  Minn. 

-A-Snoqualmle,  Wash.  —  The  Snoqualmie 
Palls  Lumber  Co.  (W.  W.  Warren,  llin 
White  Building,  Seattle,  Mgr.)  awarded 
contract  for  constructing  6-mile  logging 
road  out  of  Snoqualmie  to  Bruce,  Nettle- 
ton  &  Eschbach  of  Seattle. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


PROPOSED  WORK. 

Augusta,  Me. — All  bids  recently  opened 
for  renovating  second  male  wing  at  Maine 
Insane  Hospital  rejected  by  the  Governor 
and  Council  as  being  too  high. 
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Lyndhurst,  N.  J. — Erection  of  a  school 
costing  J55.000  contemplated.  Address 
Secy.  Bd.  of  Education. 

Jersey  City,  N.  J. — Contract  soon  to' be 
let  by  city  for  erecting  addition  to  City 
Hospital  and  for  a  nurses'  home. 

New  Brunswick,  N.  J. — Board  of  Free- 
holders June  6  sold  $150,000  county  Jail 
bonds  and  $60,000  workhouse  bonds. 

Union,  N.  J.— Town  sold  $25,000  school 
bonds. 

Beaver,  Pa.— Boyd  &  Stewart.  Century 
Building.  Pittsburgh,  are  architects  for 
school  to  cost  $35,000.  Address  Bd.  of 
Education. 

Lemoyne,  Pa. — The  consolidation  of  high 
schools  of  East  Pennsboro  Township, 
West  Fairview.  Wormleysburg.  Camp 
Hill,  Shiremanstown.  Lemoyne,  Lower  Al- 
len Township  and  New  Cumberland  con- 
templated and  the  erection  of  a  $100,000 
building  under  consideration. 

Salt  Lake  City.  Utah.— State  School 
Buildings  Commission  intends  erecting 
several  schools  at  different  places  to  in- 
clude the  following:  School  at  Ferron. 
costing  $27,000;  a  $30,000  school  at  Hur- 
ricane, and  a  $60,000  school  at  Hyrum. 

MIddleburg,  Pa. — Citizens  voted  to  erect 
a  high  school.  Address  Secy.  Board  of 
Education. 

Philadelphia,  Pa.— A  100  x  175-ft.  addi- 
tion is  to  be  erected  to  Rush  Hospital  for 
Consumptives,  Thirty-fourth  Street  and 
Lancaster   Avenue. 

A  building  is  to  be  erected  for  Noilh 
eastern   Hospital;   cost   $100,000. 

Robesonia,  Pa. — Citizens  May  29  voted 
127,000  bonds  to  erect  a  school.  E.  C. 
Scholl,  Architect.  North  Sixth  Street. 
Reading.  Richard  M.  Moll,  Secy.  Board 
of   Education. 

Scranton,  Pa. — Charles  S.  Weston  do- 
nated $30,000  to  city  to  erect  a  field  house 
on  municipal  athletic  field.  Address  City 
Clerk. 

Sheridan,  Pa. — Bd.  of  Public  Education 
engaged  MacClure  &  Spahr.  320  Fourth 
Avenue,  Pittsburgh,  to  prepare  plans  for 
high  school. 

Baltimore,  Md. — Reported  contract  soon 
to  be  let  for  erecting  $100,000  addition  to 
School  No.  47,  Eastern  and  Llnwood 
Avenues.     Address  Board  of  Education. 

Walter  M.  Gieske,  65  Gunther  Building, 
Is  architect  for  the  Hahnemann  General 
Hospital  to  be  erected  at  Mount  Street 
and   Riggs  Avenue;   cost,    $200,000. 

Cambridge,  Md. — A  Commission  ap- 
pointed by  the  Governor  of  whom  Capt. 
Howard  Hurst  of  Cambridge  is  a  mem- 
ber to  have  charge  of  erecting  an  armory 
for  Company  C,  cost  about  $35,000. 

Hyattsvllle,  Md. — A  Commission  ap- 
pointed by  Governor  with  William  P. 
Magruder  of  Hyattsvllle  a  member  for 
erecting  an  armory  for  Company  F,  cost 
about   $35,000. 

Westminister,  Md. — Joseph  N.  Shrlver 
of  Westminister  is  a  member  of  Com- 
mission appointed  by  Governor  to  have 
charge  of  erecting  an  armory  for  Com- 
pany  H.,   cost  about   $35,000. 

Huntington,  W.  Va. — School  building 
bonds  for  $300,000  will  be  sold  July  1  by 
Board  of  Education  of  Independent  Dis- 
trict of  Huntington. 

Chester,  S.  C. — Urquhart  &  Johnson  of 
Columbia  engaged  to  prepare  plans  for 
two-story  domestic  arts  building,  to  be 
erected  on  College  Street  school  grounds. 

Augusta,  Ga. — Building  Committee  of 
Board  of  Education  approved  plans  of 
G.  Lloyd  Preacher,  Augusta,  for  proposed 
17-room,  fireproof  Houghton  School;  ap- 
propriation, $50,000.  Contract  for  con- 
struction will  be  let  about  July  1. 

Birmingham,  Ala. — Citizens  on  June  5 
voted  $2,000,000  bonds  for  erecting  and 
repairs  to  schools  and  $500,000  for  audi- 
torium. 

Florence,  Ala. — Richards  G.  Deacon  and 
Knight  &  Quale,  both  of  Chattanooga, 
Tenn.,  engaged  to  prepare  plans  for  the 
high  school,  to  cost  $42,000. 

Tylertown,  Miss. — Bd.  of  Supervisors 
will  issue  $50,000  bonds  for  erecting  court- 
house and  jail.  J.  C.  Luter,  County 
Clerk. 

Chattanooga,  Tenn. — Site  on  Main 
Street  selected  for  proposed  Junior  High 
School,  to  cost  about  $40,000.  Address 
Clerk    School    Board. 

Jacksboro,  Tenn. — School  bonds  for 
MO.OOO  will  be  sold  June  30  by  Wm.  Allen, 
County  Judge. 

Knoxvllle,  Tenn. — An  annex  to  Park 
City  High  School,  to  include  an  audi- 
torium, swimming  pool,  six  to  twelve 
crade  rooms  and  manual  training  shop 
being  considered:  cost  about  $30,000.  Ad- 
dress  Board   of  Education. 

Shelbyvllle,  Ky.— Citizens  voted  $50,000 
bonds  to  erect  new  high  school.  Address 
School  Board. 

Bethel,  Ohio.— Dittoe,  Fahnestock  & 
Ferber,  103  Carew  Building.  Cincinnati, 
engaged  to  prepare  plans  for  a  two-story 
high  school  with  six  class  rooms  and  an 
auditorium,    to    cost    $35,000. 


Cincinnati,  Ohio. — County  (  'mission- 
ers   June   6    sold   $300,000    Lon  ^   Hos- 

pital bonds. 

Cleveland,  Ohio. — Finance  Cc  .ittee  of 
City  Council  considering  on  lance  to 
erect  a  recreation  and  commu'  ity  build- 
ing at  4700  Broadway;  cost,  $60  JOO.  Rich- 
ard Collins,  City  Clerk. 

CIrcleville.  Ohio. — School  bonds  for 
$130,000  sold.  Address  Secy.  Bd.  of  Edu- 
cation. 

Dayton,  Ohio. — School  bonds  for  $39,500 
will  be  sold  July  1,  by  Board  Education 
Van  Buren  Township,  Rural  School  Dlst. 
Wm.  Dean,  Clerk  Board,  R.  F.  D.  No.  12, 
Dayton. 

Frederlcktown,  Ohio. — Citizens  May  26 
voted  in  favor  of  erecting  new  school  to 
cost  approximately  $39,000.  Address  School 
Board. 

Hllllards,  Ohio.— Frank  L.  Packard, 
Hayden  Building,  Columbus,  engaged  to 
prepare  plans  for  school  to  cost  $60,000. 
Address   Board  of  Education. 

Jefferson,  Ohio. — School  bonds  amount- 
ing to  $36,000  sold  by  Village  Board  of 
Education. 

Lakewood,  Ohio  (not  Warren  as  pre- 
viously stated). — School  bonds  for  $400,- 
000  will  be  sold  July  11  by  Board  Educa- 
tion  (P.   T.   Harrold,  Clk.). 

Pleasant  City,  Ohio. — School  bonds  for 
$40,000  will  be  sold  July  1  by  Board  Edu- 
cation (Dr.  Wm.  Stranahan,  Clerk). 

Relly,  Ohio. — Bonds  amounting  to  $30,000 
for  erecting  new  school  sold.  Address 
Secretary   Board   of   Education. 

St.  Paris,  Ohio. — School  bonds  for  $25,- 
000  will  be  sold  July  1  by  Board  Educa- 
tion Jackson  Rural  School  District  (Fran- 
cis M.  Apple,  Clerk)  at  Grafton  School- 
house. 

Huntington,  Ind. — Hospital  bonds  for 
$40,000  will  be  sold  June  28  by  Huntington 
County.     O.  E.  Aviston.  Co.  Aud. 

J.  E.  Allport,  653  Bast  105th  Street, 
Cleveland,  Ohio,  engaged  to  prepare  plans 
for  proposed  two-story  and  basement, 
brick  and  fireproof  hospital.  Address 
County  Clerk. 

Detroit,  Mich. — Plans  being  prepared 
by  Alvin  E.  Harley,  Bowles  Building,  for 
a  Coliseum,  300  x  400  ft.,  to  be  erected 
by  Michigan  State  Fair  Association;  cost, 
$150,000. 

Amboy,  III. — Citizens  voted  $50,000  bonds 
for  township  high  school.  Address  Clerk 
Township,  Amboy. 

Chicago,  III.  —  Building  and  Grounds 
Committee  of  Board  of  Education  appro- 
priated $285,000  for  new  elementary  school 
to  be  erected  at  Grace  Street  and  Six- 
tieth Avenue.  $110,000  for  addition  to 
Lawson  School  and  $82,000  for  addition  to 
Spalding  School  for  crippled  children. 

James  B.  Dibelka.  29  South  Id.  Salle 
Street,  is  preparing  plans  for  Improve- 
ments for  new  Austin  Park,  bounded  by 
Central  and  Austin  Avenues,  Adams  and 
Harrison  Streets,  to  consist  of  a  com- 
munity building,  for  social  and  educa- 
tional purposes;  combination  stadium  and 
natatorium,  two-story,  160  x  40  ft.;  serv- 
ice building,  including  a  stable  for  ten 
horses  and  accommodations  for  automo- 
biles; shelter  houses  ^nd  athletic  field; 
cost  between  $200,000  and  $300,000. 

Eureka,  III.— Sum  of  $50,000  has  been 
given  to  Eureka  College  to  erect  a 
science  hall. 

Ottawa,  III. — Election  will  probably  be 
iield  in  fall  to  vote  on  erecting  a  tubercu- 
losis hospital  at  cost  of  $40,000. 

Woodrlver,  III. — Plans  being  prepared 
for  eieht-room  school  to  cost  $30,000.  Ad- 
dress Clerk  School  Board. 

Lancaster,  Wis. — Citizens  June  6  voted 
$50,000  bonds  for  erecting  city  hall.  Noth- 
ing further  has  been  done  about  the 
matter.     John   M.   Stone,   City  Clerk. 

Sheboygan,  Wis,— Enlargement  of  First 
Ward  School  at  cost  of  J30,000  contem- 
plated. Address  Secretary  Board  of  Edu- 
cation. 

Des  Moines,  Iowa. — Reported  twelve 
additional  Carnegie  libraries  will  be 
erected  here  this  year  at  a  cost  of  $106,- 
000.  Address  Julia  A.  Robinson,  Secre- 
Inry    Iowa    Library    Association. 

Dumont,  Iowa. — Citizens  voted  $54,000 
bonds  for  school  improvements.  C.  R. 
Martin,  Secretary  Board  of  Education;  M. 
I..   Perticord.  Engineer,  Iowa  Falls. 

Eddyvllle,  Iowa. — Erection  of  a  $25,000 
high  school  contemplated.  Address 
School   Board. 

Irwin,  Iowa. — A  school  costing  $50,000 
is  to  be  erected.  Address  Board  of  Edu- 
cation. 

Jefferson,  Iowa. — Citizens  voted  $80,000 
bonds  to  erect  new  high  school  on  present 
site.    Address  School  Board. 

Oskaloosa,  Iowa. — Board  of  Trustees  of 
Penn  College  considering  plans  for  re- 
building administration  building  recently 
destroyed  by  fire. 

Red  Oak,  la.— Citizens  voted  $115,000 
high  school  bonds.  Address  Secretary 
Board  of  Education. 

Vinton,  Iowa. — Miller,  Fullenwlder  & 
Howling,  Chicago.  111.,  are  architects  for 
.1  2-8tory  fireproof  brick  school.  W.  E. 
Bickel.  Secretary  School  Board. 


Barnesvllle,  Minn. — Citizens  May  29 
voted  $30,000  bonds  to  erect  municipal 
hospital.     E.  Aamvitt,  City  Clerk. 

Eveleth,  Minn. — Revised  plans  prepared 
by  W.  T.  Bray  of  Duluth  for  proposed 
school  to  be  erected  at  estimated  cost  of 
$150,000.     Address  Clerk  School  Board. 

Arkansas  City,  Kan. — Election  will  soon 
be  held  to  vote  $60,000  bonds  for  erecting 
city  hall  and  municipal  building. 

Harper,  Kan. — Citizens  voted  $40,000 
bonds  to  erect  new  high  school.  Address 
School  Board. 

lola,  Kan. — Citizens  voted  $100,000  bonds 
for  erecting  high  school. 

Wichita,  Kan.— Citizens  voted  $65,000 
bonds  for  erecting  schools  in  Wichita 
Independent  District.  W.  W.  Brown,  Sec- 
retary Board  Trustees. 

Plattsmouth,  Neb. — Contract  will  be  let 
about  July  by  School  Board  (>E.  H.  West- 
cott.  Secy.),  for  erecting  a  2%-story  brick 
school  costing  $50,000.  Berllnghof  & 
Davis,   Archts.,   Lincoln,   Neb. 

MInot,  N.  D. — Plans  being  prepared  by 
W.  E.  Hulse  &  Company,  Hutchinson, 
Kan.,  for  proposed  high  school  to  be 
erected  here  at  cost  of  $125,000. 

Laramie,  Wyo. — Reported  Edward  Ivin- 
son  has  signed  an  agreement  with  County 
Commissioners  to  give  a  site  and  furnish 
money  for  erecting  a  35-room  hospital  as 
a  memorial  to  his  wife  to  be  known  as 
Ivinson  Memorial  Hospital  and  cost 
$50,000.     Address  County  Clerk. 

Beaumont,  Tex. — Election  will  probably 
be  held  to  vote  $300,000  school  improve- 
ment bonds.  Address  Clerk  of  School 
Board. 

Ennis,  Tex. — Contract  about  to  be  let 
for  erecting  brick  and  stone  high  school; 
cost  about  $80,000.  Address  Board  of 
Education. 

Attorney  -  General  approved  $80,000 
school  bonds. 

Fort  Worth,  Tex. — Reported  a  hospital 
Is  to  be  erected  in  Fort  Worth  in  connec- 
tion with  Texas  Christian  University 
Medical  College.  Probable  cost  $1,000,000. 
Address  Secretary  Board  Trustees  Texas 
Christian  University. 

Election  to  be  held  July  6  to  vote  $250.- 
000  bonds  for  erecting  a  high  school; 
also  $15,000  for  sinking  11  artesian  wells. 

Rockdale,  Tex. — Plans  being  prepared 
for  high   school  to  cost  about   $30,000. 

Wichita  Falls,  Tex. — Citizens  voted  $65.- 
000  bonds  for  schools.  Address  Board  of 
Education. 

Sapulpa,  Okla. — H.  O.  Valem  &  Com- 
pany, Phoenix.  Ariz.,  selected  as  archi- 
tect for  the  proposed  Carnegie  Library. 
W.  H.  Harkison,  Chairman  Building  Com- 
mittee. 

Durango,  Colo. — All  bids  opened  May 
18  by  James  A.  Wetmore,  Acting  Super- 
vising Architect.  Washington,  D.  C,  for 
erecting  U.   S.   Post  Office  rejected. 

Gunnison,  Col. — Site  at  Pine  Street  and 
Virginia  Avenue  purchased  for  proposed 
city  hall.     Address  City  Clerk. 

Los  Angeles,  Cal. — Six  fireproof  rein- 
forced concrete  buildings  are  to  be  erect- 
ed at  the  county  hospital  at  a  cost  of 
$500,000.  Address  Board  Supervisors,  Los 
Angeles.  John  Schulz,  Engineer,  Wright 
&  Callender  Building,  Los  Angeles. 

Martinez,  Cal. — Plans  prepared  for  pro- 
posed school  to  be  erected  at  cost  of 
$50,000.  Election  will  soon  be  held  to  vote 
bonds. 

Merced,  Cal. — Citizens  June  1  voted 
$150,000  bonds  for  erecting  new  high 
school.     Address  Board  of  Education. 

RIpon,  Cal. — Citizens  June  1  voted  $27.- 
000  bonds  to  erect  Union  High  School. 
Address    School   Board. 

Riverside,  Cal. — Citizens  voted  $40,000 
bonds  for  erecting  schools.  Address  Secy. 
Bd.    of    Education. 

BIsbee,  Ariz. — Election  to  be  held  July 
11  to  vote  $75,000  bonds  for  erecting 
schools  in  Warren  District.  A.  C.  Karger, 
Clerk   Supervisors,    Tombstone. 

Parowan,  Utah. — Plans  completed  li.v 
Cannon  &  Fetzer,  Templeton  Building, 
Salt  Lake  City,  for  $vO,000  school  to  be 
erected   here. 

Beamsvllle,  Ont. — High  school  Is  to  be 
erected  at  a  cost  of  $50,000.  Address 
W.    D.    Fairbrother,    of   Beamsvllle. 

Brandon,  Map. — Provincial  Government, 
Winnipeg,  is  having  plans  prepared  for  a 
telephone  exchange  building  to  cost  about 

$60,000. 

Dauphin,  Man. — The  town  Is  having 
plans  prepared  for  a  telephone  exchange 
building;  estimated  cost  $35,000. 


BIDS    DESIRED. 

Boston,  Mass. — Until  June  23  by  School- 
house  Commissioners  (Jos.  P.  Lomasney. 
Chmn.)  for  erecting  an  addition  to  the 
Hyde  Park  High  School. 

Brooklyn,  N.  Y.— Until  June  21  (read- 
vertisement)  by  L.  H.  Pounds,  Borough 
President,  for  furnishing  material  and 
erecting,  including  electrical  work,  for 
reconstruction  and  improvement  of  Kings 
County  (iourt  House  at   Fulton  and   Liv- 


ingston Streets;  security  $250,000.  For 
furnishing  all  labor  and  material,  plumb- 
ing and  gasfltting,  etc.;  security  $10,000. 
For  heatmg,  ventilating,  etp.;  security, 
$25,000.     See  "Prices  and  Lettings." 

Weehawken,  N.  J.— Until  June  21  by 
Board  Education  for  additions  and  re- 
pairs to  numerous  schools.  A.  V.  Brle- 
sen.  Secretary. 

Neaquehonlng,  Pa. — Reported  desired 
until  June  19,  by  Board  Education,  for 
erecting  two-story  stone  164  x  82  ft. 
school.  Clyde  S.  Adams,  Archt.,  1233  Arch 
Street,   Philadelphia. 

Wernersvllle,  Pa. — Reported  desired 
until  July  3  for  erecting  three-story  brick 
!ind  stone  slate  roof,  80  x  396-ft.  building 
for  Asylum  for  Chronic  Insane.  A.  A. 
Richter,  Archt.,   Reading. 

Wllklnsburg,  Pa.— Until  June  26,  by 
James  G.  Sansom.  Secy.  School  Board, 
for  erecting  the  Horner  .School.  Ingham 
&  Bird,  Archts.,  323  Fourth  Avenue, 
Pittsburgh. 

Washington,  D,  C— Until  July  6  by 
Office  of  the  Constructing  Quartermaster, 
U.  S.  Soldiers'  Home,  Washington,  D.  C. 
for  erecting  nurses'  home  and  additions 
to  present  hospital  at  this  place. 

Reldsvllle,  N.  C. — By  Committee  Reids- 
ville  Graded  School  £)ist.  for  erecting  a 
school.  Advertised  in  Engineering  Rec- 
ord.     W.    G.    Rogers,    Archt.,    Charlotte, 

N.   C. 

Atlanta,  Ga. — Until  June  27  by  Eugene 
C.  Wachendorft,  Archt.,  827  Empire  Build- 
ing, for  erecting  a  reinforced  concrete 
skeleton  frame  and  other  work  in  connec- 
tion therewith  for  Nurses'  Home,  Grady 
Hospital,   Atlanta. 

Deer  Park,  Ohio. — Until  June  26  by 
Board  Education  (W.  Mlttendorf,  Clk.) 
for  erecting  addition  to  school.  Bau- 
smith  &  Drainie.  Archts.,  901-905  Gerke 
Building,  Cincinnati. 

Jefferson,  Ohio. — Reported  desired  until 
June  27,  by  C.  B.  Hamm,  Board  of  Edu- 
cation, for  erecting  2-stor>'  and  basement 
school  addition.  Probable  cost  $31,000. 
Frank  L.  Packard,  The  Hayden,  Colum- 
bus,  Archt. 

Scioto,  Ohio. — Reported  desired  until 
June  20,  by  W.  B.  Halstead,  CHk.  Board 
Education,  Porter  Township.  Itural  School 
Dist.,  for  erecting  addition  to  high  schooL 
Ritter   &   Bates,   Archts.,    Portsmouth. 

Albion,  Ind. — Reported  desired  until 
June  26  by  Board  Trustees  of  Public  Li- 
brary, Nellie  B.  Smith,  Secy.,  tor  erect- 
ing library. 

Solsberry,  Ind. — Reported  desired  until 
June  23,  by  J.  R.  Sullivan,  Trus.  Beach 
Creek  Township,  and  Ulysses  R.  Price, 
Trus.  Center  Township,  for  erecting  biKh 
school.     J.  W.  Gaddis,  Archt.,  Vincennes. 

Grand  Rapids,  Mich. — Until  July  3  by 
H.  N.  Morrill,  Business  Manager  Board 
of  Education,  for  erecting  an  addition  to 
the  Union  High  School,  including  plumb- 
ing, heating,  wiring,  etc.,  advertised  in 
Engineering  Record.  H.  H.  Turner, 
Archt.,  234  North  Division  Avenue. 

Plymouth,  Mich. — Until  June  24  by  Dr. 
F.  J.  Travis,  Pres.  Board  Education,  for 
furnishing  material  and  erecting  a  schooL 
Separate  Hds  for  heating,  plumbing,  etc 
R.  A.  Le  Roy,  Archt.,  122  Pratt  Building, 
Kalamazoo. 

Oshkosh,  Wis.— Until  about  July  15,  by 
.State  Board  of  Regents,  Madison,  for 
erecting  a  reinforced  concrete  3-story  140 
X  143  ft.  normal  school  library,  to  cost 
$165,000.  Van  Ryn  &  DeGelleke,  ArchU.. 
Caswell  Blk.,  Milwaukee;  John  S.  H. 
Keith,  Superintendent,  Oshkosh. 

Superior,  Wis. — Reported  desired  until 
June  23  for  erecting  normal  training 
school.  Address  State  Chief  Engineer, 
Madison. 

Knoxvllle,  Iowa. — Until  July  6  (exten- 
sion of  time)  by  T.  G.  Gilson,  Secy.  Inde- 
l)endent  District,  for  erecting  a  high 
school,  advertised  In  Engineering  Record. 

Muscatine,  Iowa. — Reported  desired 
until  July  1  by  Eckland,  Fugard  &  Knapp, 
Chicago  and  Moline,  for  erecting  3-story, 
78  X  12b-ft.  high  school  addition.  Prob- 
able cost   $75,000. 

Rockwell  City,  Iowa. — Until  June  26  by 
Board  Control  State  Institute  for  furnish- 
ing material  and  erecting  four  buildings 
for  the  Iowa  Industrial  Reformatory  for 
Females  at  Rockwell  City.  Separate  bids 
for  heating,  plumbing,  etc.  H.  F.  Ltebbe 
&  Proudfoot,  Bird  &  Rawson,  Archts.,  810 
Hubbell   Building,   Des  Moines. 

Byron,  Minn. — Until  June  22  by  Scho(d 
Board  (C.  J.  Webb,  Secy.)  for  erecting 
a  consolidated  school  in  Dist.  No.  41. 
Separate  bids  for  heating,  electric  work, 
etc.  G.  J.  Hoffman  &  Co.,  Archts.,  Roch- 
ester, Minn. 

Good  Thunder,  Minn. — ^Until  June  21  by 
Village  Council,  for  furnishing  material 
and  erecting  a  jail. 

Keewatin,  Minn. — Reported  desired 
until  June  20  by  P.  A.  McEachin,  CJlk. 
School  Board,  for  erecting  high  school. 
W.  T.  Bray,  Archt.,  1200  Fidelity  Build- 
ing,   Duluth. 

Proctor,  Minn. — Until  June  24  by  Board 
Education  (H.  J.  Barncard,  Clk.  Inde- 
pendent School  Dlst.  No.  1)  for  erecting 
a  brick  school.  Separate  bids  for  heat- 
ing, plumbing,  wiring,  etc.  Vernon  D. 
Price  &  Co.,  Archts.,   Duluth. 
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rt^xcu}^^J!!*"l^:z^ ""'  »>»»"  July  i-  «>y 

S2.  TSS,?^"**'  D1*«"<:»  (Andrew  Und- 
gy-  H2*'-  £«»■  ««<tin«  a  two  and  thraa 
gS*y,°f^»»<  «nul«  scEool  eosUnc  ««•,- 

•wiri2K^.5l  0.--CnUl  June  tS  by  W.  O. 
llS!^  S«:r   Board  Education,   for  fur- 

BaiMmte  Mda  Mr  bMttaK  ptaaiblns.  «(c 
Lreht..  Watartown.  &  D. 


A.  H.  Schooh^  Areht., 


jJ^yg'"^  MislUiwrtad  daabrml  until 
nSSuiS  'UL?'  S:  "nthloom.  Chairman 
^Mtog.CWnmlttaa.     oara    of    Couniy 

^^ 'itwidant.     AanapoBa.     ftr 

■  nWiHHI  >aMte  aehcoL 

i«l'}  ^J  CS)""*"  Oninwiartoaata  for  ai«ct. 
Sfv?^.**o-"»°*T.  tMbwwitoaU  .aanltarium: 

Aichta^  Bhrkar  Block.  Kanaaa  Otr,  Kan. 

j„^f'!i'I*"i_Ty'^'*V""i^  daalned  untU 
F?  wll-.K*',**  ^  tTwaner.  Archltaet. 
n.  Worth,  for  crectiac  a  two-itory  rata- 
wread  oonercte  and  brick  achooL 

W»«itla.  Cal.— Until  June  «  by  Board 
fekoel  Ttusteas  (D.  W.  Chaaa.  Clark) 
for  erecting  a  (-room  ooocrata  adiool  to 
oo«  about  m.OM.  F.  aoiyTiSSlL. 
Badatar  BniMinr.  Santa  AnaT^    •»»«■•-. 

I<I»B«»IH«,  Ont.— Until  June  10  by  Q.  J. 
£255»«%..  Deputy  If  mister  of  Naval 
B«r»jce.  Ottawa,  for  conatructlnx  a  flab 
fcatcheiy  and  dwelUn*  at  Kingston. 

•■•Wf*.  Ont.— Heportad  dealred  until 
i«y  j««   by .  J-    E.  lUooTer.    Seey.-Xtaaa. 

Bmb«.  Archt..  IM  Clyde  Block. 

PRICES  AND   LETTINOS. 

itlndteate*  atcard  of  contract. 

♦Sangij.   (p.  o.  East  Sangua),  Masa.— 

FoUowlns    »n    four    lowest    bida    opened 

i"^ir    byBulklln*   Commiftee    (Edaar 

B-OUrer.  Chairman),  for  erecting  addl- 

"—  to  hl«h  school:     Charlea  E.   Cturler 

Bbsto-     *'•  —    ■ 


IT?- 


fSL' 


— — .— ^.  --Jton.  »54,«a8  (awarded  con- 
H««*)iT^Wt«»n  *  Haynea  Company.  Bos- 
tpo.  W».4St;  C.  8.  Cunnlnxham  A  Sons 
Company^  Beaton.  tS(.400.  and  Dester  & 
Crtaby.  Bererty.  «M,411. 

Brooklyn,  N.  Y.— FbUowln*  are  four 
taweat  bids  opened  June  T  by  L.  H. 
^orads.  President  Borouxh,  for  recon- 
mroeting  the  Kings  County  Court  House: 
Oea-cal  contract.  Cbaries  Meads  A  Com- 
»  P»»*  Row,  New  York,  $574,000: 
±_---  Cartln  Construction  Company,  H2J 
groadway.  New  York,  I577.0O0:  North 
Kaatarn  Construction  Oomnany,  tU  Fifth 
Araana.  New  York.  ttW.MOTand  Thomas 
B*T»*"'-gfth  jBtreet  and  Broadway.  New 
J."^  ••^il5**i_  Plumbing:  Cranford 
BrMMnt  in  Flatbush  Avenue,  fU,77fi: 
P.  F.  Kmy  Oompany.  Jl  Old  Broadway, 
£K-  »*»■•  WMM:  Cluiatopher  Nally, 
TO  0»i«bua  ATanue.  New  YWk,  $27,710. 
•■*  y"»  *  Nawtoo  Company.  Avenue  B 
•g«  BarastMnth  Street.  New  York.  $27.- 
*•*■  SfSH*-  Call«h»n  Klngsley  Com- 
r.  •W.TTI:  Adknts  Brita  Company.  17«1 
w-k  Avenue.   New  York.  $74.»»1:   James 

5l_?*5?liJ*  jf.  fi2"ES"y'  "  Cff  Street. 
New  York.  $74.Nt:  Wella  «  Norton  Com- 
Mtny,  Aventie  B  and  Seventeenth  Street, 
New   York.    $7S,M1. 

*Co«aallsvllle.  Pa.— Contract  for  erect- 
tac  12-room  Central  Grade  School  on 
••VMth  Street.  Weat  Side,  awarded 
OMffe  Schenck  A  Company  of  Butler  at 
gMtt^Harry      W.      Altman,      Archt., 

_*?.*■*  ^'*t*"'«h.  Pa.— Contract  for 
•t»ctlM  a  four-story,  brick  and  hoUow  Ule 
municipal  bnlMlnr  awarded  Oeoraa  U. 
HaO  Co.  of  Homestead:  coat  $U.00«. 

♦■Jwyod  City,  Pa.— Contract  reported 
awvdad  Ansnst  Weber  A  Company, 
PltMMir|^  for  erecting  grade  achool  In 
Fourth  Ward  at  about  $14,000. 

ALawlstown.  Pa.— Contract  for  erecting 
mgh  school  (bids  opened  June  5)  awarded 
Wiamokln  L,nmt>er  Mfg.  Company.  Sha- 
■MUo.  at  $n,110.  Other  bidder.  W.  D. 
matahach'a  Sons.  I>ewlstown.  %mMt. 
H.  H.  lAUb.  Jr.,  Chairman  Building  Com- 
mlttae. 

*Luiams,    Pa.— Contract    for    erecUng 

Barre  at  $M.tM. 

^Ptttaburgh,  Pa.— Contract  for  erect- 
h^  ttave-atory,  Ut  x  140-fr  building  for 
St.  Francis  Hovpltal  awarded  to  Cuth- 
bert  Broa  Co.,  Ptwsmer  Building.  Sid- 
nay  F.  Heckert,  Beaaemar  Building. 

*Sharon,  Pa.— W.  Wlahart  A  Bona, 
Bharon,  secured  contract  for  school  to  be 
erected  In  connection  with  the  Proapect 
Baigtau  School:  cost  about  $<1,000. 

Waynaavtile.  N.  C— Lowest  bids  opened 
June  (  by  James  A.  Wetmore.  Acting  Bu- 
pcrvlslng  Architect,  Washington.  D.  C. 
for  constructing  U.  B.  Post  Office  sub- 
mittad  by  Algernon  Blalr,  Montgomery, 
Ala.,  at  K2.7II0,  for  limestone  and  by  W. 
H.  rjaaiin  A  Company.  Marbrldge  Build - 
lag;  New  York,  at  $S(.000  for  sandstone. 

AClMStar,  S.  C— Contract  for  erecting 
Pryor  Hospital,  four-storv  and  baaement, 
awarded  DuPre-Kenneay  Contracting 
Company  of  Columbia;  cost  about  $M,000! 

'^Nawnan,  Oa^— Contract  awarded  A.  C. 
Knight  of  Albany  for  erecting  ten-room 
brick     and    granite    school    on    Jackson 

ALake  Chsrles,  La.— Contract  for  erect- 
ing high  f"  hr.'pl  awarded  to  C.  O.  Eure, 
Street  at  $35,900. 


Battlesburg,  Ulsa.,  at  $89,K5;  heating  and 
plumbing.  Oaft  A  Rushworth.  Lake 
Charles,  at  $9.S9S. 

AMIIIIngton,  Tenn. — J.  E.  Holllngsworth 
A  Company.  JOS  Scimitar  Building,  Mem- 
phis, secured  contract  to  erect  two-story 
and  baaement.  :07  x  58  ft.  community 
school  at  $S3,SS7.  Hanker  A  Catrna, 
Archts.,  Scimitar  Building,   Memphis. 

'^Cleveland.  Ohio.— Contract  for  erect- 
ing one-story.  50  x  126  ft.,  addition  to 
Portland  School  awarded  by  Board  of 
Education  to  C.  A.  C^arson  Company,  6408 
Euclid  Avenue,  at  $26,000. 

-*  Lebanon,  Ohio. — General  contract  for 
erecting  Innrmary  building  for  Warren 
County  awarded  to  Covell  Construction 
0>.,  Ionia,  Mich.,  at  $67,000.  Architects, 
Weber,  Werner  A  Adklns,  1206  Mercan- 
tile Ubrary  Building,  Cincinnati. 

'ALowellvllie,  Ohio. — Contract  for  erect- 
ing school  In  Poland  Township  (bids 
opened  June  1)  awarded  Anderson  & 
Filey.  New  Castle,  at  $29,500.  W.  H.  Au- 
bel.  New  (Castle,  secured  contract  for 
erecting  school  In  North  Side,  at  $28,423 
(bids  opened  June  5).  W.  J.  Maurice, 
Cnerk. 

♦Ft.  Wayne,  Ind. — Contracts  for  erect- 
ing addition  to  Hamilton  School  awarded 
as  follows:  General  construction,  J.  M. 
Henry,  Fort  Wayne.  $27,548;  heating, 
LIge  Heating  Company,  Auburn,  $5,084; 
plumbing  and  electric  work,  P.  B.  Arnold 
Company,    Fort   Wayne.    $3,108. 

ANorthville,  Mich. — Contract  for  erect- 
ing school  (bids  opened  June  5)  awarded 
Corell  Construction  Company,  Ionia. 
Mich.,  at  $56,800.  Next  three  bidders: 
Pigott  Heaiy  Construction  Company,  De- 
troit. $59,600;  Byers  Brothers  Cor\gtruc- 
tlon  Comiwny.  Kalamazoo,  $66,484.  and 
W.  J.  Laming,  .NorthviUe,  $78,300.  Charles 
A.    Dolph,   Secy.,    NorthviUe. 

♦Antlgo,  Wis.— Contract  for  erecting 
high  school  awarded  Immel  Construction 
Co.  of  Fond  du  Lac:  estimated  cost 
$100,000. 

♦  Boone,  Iowa. — Contract  for  erectini; 
"ourthouse  awarded  Bovd  Construction 
Company,  German  Life  Building,  St.  Paul, 
.Minn.,  at  $155,948,  and  plumbing  to  Van 
Dyke  Heating  Company  of  Des  Molneu, 
at   $15,460. 

♦Duluth,  IMInn. — Contract  for  erecting 
addition  to  Merritt  School  (bids  opened 
May  27)  awarded  Frank  L.  Johnson  & 
Company,  115  E^ast  Seventh  Street,  Du- 
iuth,  at  $23,977,  Including  heating,  plumb- 
ing, etc.  Charles  A.  Bronson,  Clerk 
Board  Education. 

David  City,  Neb.— Ohlsen  &  Son  of 
David  City  submitted  lowest  bid  for 
erecUng  high  school  at  $71,063,  and 
Western  Heating  &  Plumbing  Company 
for  heating  and  plumbing  at  $24,810. 

♦Yutan,  Neb. — Contract  for  erecting 
two-story  brick  school  (bids  opened  June 
1)  awarded  J.  W.  Schlesiger  of  Yutan. 

Beiton,  Tex. — Lowest  bid  opened  June 
5  by  James  A.  Wetmore,  Acting  Super- 
vising Architect,  Washington,  D.  C,  for 
constructing  U.  S.  Post  OtBce,  Tom  Lovell 
Sons,  Weatberford,  Tex.,  $50,722  for  lime- 
stone; W.  G.  Carter  Company,  Chicago, 
III.,   $64,495   for  sandstone. 

•Fort  Stockton,  Tex.— Contract  for 
erecting  high  school  (bids  opened  June 
6)  awarded  Edward  H.  Harrell  Company, 
Houston,  at  $43,350.  M.  L.  Waller,  Archt., 
Fort  Worth. 

♦San  Antonio,  Tex. — Contract  for  erect- 
ing building  at  State  Blind  Institution 
awarded  to  Walsh  &  Burney  of  San  An- 
tonio at   $219,414. 

♦Chlckasha.  Okla. — Contract  for  ereot- 


H.    C.    Howard.    Archts.,    214    Broadway 
Central   Building,   Los  Angeles. 

♦  Los  Angeles,  Cal.— Contract  for  erect- 
ing one-story  six-room  brick  and  con- 
crete school  on  Marengo  Heights  award- 
ed as  follows:  General  contract  to  Wil- 
Inrd-Brent  Co.,  Baker  Detwiler  Building, 
$25,705;  plumbing  to  Crowell  &  Sutton. 
Ixis  Angeles,  $3,173;  and  heating  to  John 
J.  Brady,  Los  Angeles,  at  $1,974.  R.  C. 
Farrell.   Archt.   Bd.   Education. 

♦Oxnard,  Cal.— Contract  for  erecting 
school  (bids  opened  June  1)  awarded  as 
follows:  General  construction  to  F.  O. 
Kngstrom,  Alhambra,  $35,948;  heating. 
Hoagland  Lakin,  Los  Angeles,  $4,190,  and 
plumbing,  Cooney  &  Winterbottom.  Al- 
hambra,  $2,408. 

♦Ottawa,  Ont.— Contract  for  rebuild- 
ing the  Parliamentary  buildings  recently 
ilcsUoyed  by  tire,  awarded  Peter  Lyall  & 
Sons  Construction  Company,  120  St. 
.lames  Street,  Montreal,  Que.,  at  $6,000,- 
000. 


PRIVATE  BUILDINGS 


PROPOSED  WORK, 

Waterbury,  Conn. — Waterbury  &  Mill- 
dale  Tramway  Company  (W.  G.  Smith, 
Ch.  Engr.,  Waterbury)  will  erect  a  150  x 
35  ft.  carhouse  at  Meriden  and  Frost 
Roads.     A  workshop  is  also  contemplated. 

Brooklyn,  N.  Y.— Plans  being  prepared 
by  Kallich  &  Lubroth,  215  Montague 
Street,  for  five  four-story  brick  and  lime- 
stone apartment  houses  to  be  erected  on 
Bay  Twenty-second  Street  for  Franko 
Construction  Company;  total  cost,  $137,- 
000. 

Morris  Whlnston,  459  Stone  Street,  is 
architect  for  two-story  and  basement, 
40  X  95  ft.,  brick  synagogue  to  be  erected 
on  Sheffield  and  Sutter  Avenues  for 
Congregation  Nesehness  of  East  New 
York,  Inc.  (Harris  Cohen,  377  Williams 
Avenue,    President);    cost    about    $30,000. 

Simeon  Eisendrath,  500  Fifth  Avenue, 
engaged  to  prepare  plans  for  two-story 
50  X  lUO  ft.  brick  and  limestone  syna- 
gogue to  be  erected  at  Fourth  Avenue 
ani  Flff'eth  Street  for  Congregation 
Liial  I.orael;  cost  about  $30,000.  A.  Fisch- 
lowltz.  550  Forty-eighth  Street,  Chairman 
Building  Committee. 

Long  Island  City,  L.  I.,  N.  v.— Site  on 
Queens  Boulevard  and  Hill  Street  pur- 
chased by  Packard  Motor  Car  Company, 
Broadway  and  Sixty-first  Street,  New 
York,  on  which  a  ten-story  building  is  to 
be  erected.  Plans  have  also  been  pre- 
pared for  an  eight-story  addition  to  their 
building  on  Van  Dam  Street  and  Queens 
Boulevard,  to  cost  about  $350,000. 

The  Degnon  Terminal  &  Realty  Improve- 
ment Company,  Hunterspoint  Avenue, 
win  erect  for  Marcus  Ward  &  Company  a 
four-story  concrete  building  on  Pearson 
and  Creek  streets,  to  cost  $250,000. 

Plans  being  prepared  by  Edward  Hahn, 
Bridge  Plaza,  for  three  flve-story  brick 
apartment  houses  to  be  erected  on  Cres- 
cent Street  and  Freeman  Avenue,  for 
H.  &  H.  Building  Company;  total  cost 
$105,000. 

Newburgh,  N.  Y.— Italian  Reformed 
Church,  Mill  Street,  considering  plans  for 
a  new  edifice,  to  cost  about  $25,000.  Rev. 
Petro  S.  Moncada,  pastor. 

New  York,  N.  Y.— Plans  being  prepared 
by  George  F.  Pelham,  30  East  Forty- 
second  Street,  for  alterations  to  New 
York  Athletic  Club  Building  at  Central 
Park  South  and  Sixth  Avenue;  esimated 
cost  about  $40,000. 

Plans  filed  for  erecting  following  build- 


wunicKasna,  OKia. — Contract  for  erect-         Plans  filed  for  erecting  fniinnrim^  v>.iii,i 

Ing  Jun  or  Hfgh  School  awarded  Price  &  ingsT      E  ght-storr  flreoroof     l?lrt^^int 

Campbell  of  Oklahoma  City  at  $52,993.  house  at  139  Ea8t*^Sixty?sixth  Street""  fSr 

Oklahoma,     Okla.— Following    are     four  1£.9  .East  66th  St.  Co.,  Inc.;  cost  $185,000; 

bids   opened   June    1    by   James   A.    Wet-  Si.'^   ?<    Chambers,    Archt.,    109    Broad 

more.       Acting      Supervising      Architect  ^       i'     Two   5- story  brick  tenements  at 

Washington,    I).    C,    for    constructing   U  "roadway  and  150th  Street,  for  Academy 

8.  Post  Office     William  F.  FUseli  &  Com-  Construction    Company;    total    cost,    $95, 

pany.  New  York,  $245,700;  Algernon  Blair  V,?,^'-  JfLT^l}'^''^    *    Leuchtag,    Archts, 


pany.  New  York,  $245,700;  Algernon  Blair 
Montgomery,  Ala.,  $243,000;  William  F. 
Maxwell,  lakeside.  Wash.,  $241,800,  jind 
Dieter  A  Wenzel  Construction  Company, 
Wichita,    Kan.,    $240,800. 

♦Seattle,  Wash.- Following  lowest  bids 
opened  by  Port  of  Seattle  Commission 
(C.     E.     Remsberg,     Bell     Street     Wharf, 


.iOa    Fifth    Avenue.      Two    6-story    brick 
apartment    buildings    at    646    West    160th 
Street,     for    Klnshel     Engineering     Com- 
pany,    Inc.;     total     cost,     $90,000;     Irving 
Morgan,    Archt.,    370    East    149th    street. 
{■ive-story     brick     apartment     house     at 
I'ort      Washington      Avenue     and      171st 
IV-.     £..     nerasoerg,     i5eii     street     Wharf,     Street,    for    Namreh    Building    Comnanv 
Secy.)   for  extending  the  Spokane  Street     cost     $75,000:      Kreymborg     Architectural 
Transit      Shed      substructure,       including     Company,   Archts.,   1029  East  163d  Street 
crane,   etc.;   66.5,0  fi    rTi.n«oi»,!   „iii„o.     i      Twelve-story    fireproof    apartment    house 

at  407  Park  Avenue,  for  Gresham  Realty 
Company,     Inc.;     cost     $400,000;     Emery 


crane,  etc.:  66,570  ft.  creosoted  piling,  J 
M.  Colman  Co.  of  Seattle,  $23,314,  and 
Pacific  Creosoting  Co.,  Seattle,  $23,313; 
locomotive  crane,  Hoflus  Steel  &  Ekiuip- 
ment  Co.  of  Seattle,  $11,007;  excavation, 
I'uget  Sound  Bridge  A  Dredging  Co.  of 
Seattle,      |6,370;      riprap,      Puget     Sound 


SP"*'  /^''''^^■i.  .H'  W«8'  Fortieth  Street 
l-lve-story  brick  apartment  house  on 
Hawthorne  Street  and  Vermilvea  Avenue 
for  Edelo  Realty  Corporation;  cost  JoO  - 
?1'".V'^£'^''"''  ^V°'  Archt.,  105  West  For- 
tieth   Street        Hve-story    fireproof    club- 

•♦Wenatche.,     Wash.   -   Contract     for     F?fty*-seJond*'    8fri'et'*■''?^^?"''   ",   '^''^i 
rectinit    L'.    H     Past  fifflf*   <iti,ar,i..,i    n<,A     ™'.'jy:?®£?".<'     Street,^  for     lia    uet     and 


Bridge  A  Dredging  Co.  of  Seattle,  $10,800. 
J.  R.  West,  Port  Engineer. 

■♦Wenatchcs,  Wash.  —  Contract  for 
erecting  U.  8.  Post  Office  awarded  Bird 
A   Hobson,   Wenatchee,  at  $78,618. 

♦Downey,  Cal. — Contract  awarded  Wlll- 
!ar<l .  Brent  Company,  Baker  Detwiler 
Building,  Los  Angeles,  for  erecting  brick 
school  at  $28,782.  John  C.  Austin,  Archi- 
tect, Baker  Detwiler  Building,  Los  An- 
geles. 

Inglewood,      Cal.  —  Two      lowest      bids 

?^"^i  i""'  ?,.'"'.  •'c»">oI  Board  for  erect-  story    oricK    store,    office    and    restaurant 

ISf..^''^  auditorium  at  hhfh  school  sub-  building  at  62  East  Thirty-fourth  street 

mitted    by    H.    M.    Bowar<r  A    Sons,    621  for    Edward    N.    Dickerson-    cost    S50  non: 

Black    Building,    Los   Angeles,   at   $27,296,  House    &    Goldstone;     Arclits       38*  w»«; 

and  John  Simpson  A  Company,  t«s  An-  Thirty-second     atreet        TnT.;  '.»,?,„     'X**' 
gel..,  at  $29,493.     Norman  F.  ^larsh  and priof  electric   tran^Jormer  Ttau'oi^'a^i  A?' 


^*?"',^.,?'."'^=  ?°*^  $400,000;  McKim,  Mead 
and  ^yhlte,  Archts.,  101  Park  Avenue, 
^ive-story  fireproof  day  nursery  at  249 
East  Thirtieth  Street,  for  Bethlet.ein 
Day  Nursery;  cost  $45,000;  Frederic  P 
Kelley,  Arhct.,  437  Fifth  Avenue.  Four- 
teen-story fireproof  hotel  at  48  West 
Forty-seventh  Street,  for  Esthoid  Realty 
Company;  cost  $176,000;  Emery  Roth 
Archt.,  119  West  Fortieth  Street  Slx- 
£l:ill.„^'"'fl'  .5'°j:?'.  °™''.«..a"d    resiaurant 


East  103d  Street,  for  New  York  Edison 
Company;  cost  $50,000;  W.  Weissen- 
berger,  Jr.,  Archt.,  32  Union  Square. 
Four  and  five-story  fireproof  museum  at 
3741  Broadway,  for  the  Museum  of  the 
American  Indian;  cost  $195,000;  Charles 
P.  Huntington,  Archt..  15  West  Eighty- 
first  Street.  One  flve-story  and  two  six- 
story  brick  tenement  houses  on  Court- 
landt  Avenue  and  158th  Street  for  Cedar 
(Construction  Company;  total  cost.  $150.- 
000:  Charles  Schaefer,  Jr.,  Archt..  401 
Tremont  Avenue.  Two  five-story  brick 
tenement  houses  on  173d  Street  and  An- 
thony Avenue,  for  Steenson  Realty  Com- 
pany: total  cost,  $100,000  Charles 
Schaefer.  Jr.,  Archt.,  401  Tremont  Ave- 
nue. Two  five-story  brick  tenement 
houses  on  Burnside  and  University  Ave- 
nues, for  1930  University  Ave.  Corpora- 
tion; total  cost,  $130,000;  Kreymborg 
Architectural  Company,  Archts..  1029 
East  163d  Street.  For  alterations  and 
extensions  to  department  store  at  137 
Bast  Fifty-ninth  Street  and  990  Third 
Avenue,  for  Samuel  J.  Bloomingdale; 
cost  $500,000;  Buchman  &  Fox,  archi- 
tects,  30  East  Forty-second  Street. 

James  Gamble  Rogers.  470  Fourth 
Avenue,  is  architect  for  eight-story  brick 
and  terra  cotta  parish  house  with  two 
basements,  to  be  erected  for  Madison 
Avenue  Presbyterian  Church,  at  Seventy- 
third   Street;  cost,   $150,000. 

Bayonne,  N.  J. — Reported  Daniel  Scala. 
302  Avenue  B,  will  erect  a  three-story 
apartment  house  on  West  Fifty-fourth 
Street;    cost,    $36,000. 

Jersey  City,  N.  J.— Elinora  V.  Crlih- 
fieia.  Jersey  City,  will  erect  n  4-story 
brick  apartment  house  at  IBercen  and 
Virginia   Avenues,    to   cost    $50,000. 

Montclair,  N.  J.— Plans  filed  by  F.  M. 
Soule,  80  Undercllff  Road,  for  5  houses  on 
Undercliff  Road  and  South  Mountain  Ave- 
nue;   cost   $45,000   to  $50,000   each. 

Newark.  N.  J. — Columbia  Steam  Laun- 
dry Co..  278  South  Twelfth  Street,  will 
erect  a  2-story  addition;  cost  $25,000.  D. 
a.  Newman  Collins,  Archt.,  29  Broadway. 
Npw  York. 

Plans  prepared  by  William  E.  Lehman, 
738  Broad  Street,  for  two  buildings  to  be 
erected  on  Broad  Street  for  Falrchild- 
Baldwln  Co.,  786  Broad  Street;  cost, 
$70,000. 

Trenton,  N.  J.— Trinity  Episcopal 
Church  will  be  Improved  at  a  cost  of 
$50,000. 

West  New  York,  N.  Y.— C.  M.  Halpen. 
West  New  York,  will  erect  a  4-story  brick 
apartment  house  at  Sixteenth  Strfeet  and 
Buchanan   Place,   to  cost   $32,000. 

Altoona.  Pa. — D.  G,  Puderbaugh,  Hutch- 
ison Building,  is  architect  for  new  Sixth 
Avenue  Brethern  Church,  to  be  erected 
on  Fifth  Street,  of  brick  and  stone  con- 
struction;   cost   $40,000. 

Bakerstown,  Pa. — Contract  will  soon 
be  let  for  erecting  two  and  three-story 
fireproof  building  for  St,  Barnabas'  Free 
Home  for  Crippled  Children.  Janssen  & 
Abbott,  Archts.,  Century  Building,  Pitts- 
burgh. 

Bethlehem,  Pa. — ^Moravia  Church  will 
erect   a   $25,000   Archives  Building. 

Carlisle,  Pa. — Board  of  Trustees  of 
Dickinson  School  of  Law  contemnlates 
erecting  new  building,  to  cost  $50,000. 

Chester.  Pa.— Plans  being  prepared  by 
John  T.  Windrim,  Comm»nwealth  Build- 
ing, Philadelphia,  for  a  powerhouse,  to 
be  erected  here  for  Philadelphia  Electric 
Comnanv;  cost,  with  equipment,  about 
$2,500,000. 

Greensburg,  Pa.— Plans  prepared  by 
George  S.  Orth  &  Brothers,  Farmers 
Bank  Building,  Pittsburgh,  for  a  $60^00 
residence,  to  be  erected  here  for  Col. 
Richard  Coulter. 

Harrlsburg,  Pa. — Plans  being  prepared 
by  M.  I.  Kast.  222  Market  Street,  for 
flve-story,  75  x  65  ft,,  warehouse,  of  slow- 
burning  construction,  to  be  erected  on 
South  Tenth  Street  for  Capitol  City  Junk 
Company. 

Contract  about  to  be  let  for  erectmg 
3-storv  school  for  Harrlsburg  Academy. 
Aantzinger,  Borie  &  Medary  of  Philadel- 
phia. Archts,  Vance  C  McConnick.  Ber- 
gener  Building.  Pres.   Brt,   of  Trustees. 

Harrisburg  Country  Club  will  erect  a 
club  house  at  cost  of  $80,000,  Address 
John  Weiss,  member  Board  Governors. 

Hecktown,  Pa. — Dryland  Reformed  and 
Lutheran  Congregation  will  erect  an  edi- 
fice at  a  cost  of  $30,000. 

Lancaster,  Pa.— Plans  being  prepared 
by  David  Riebel  &  Sons.  First  National 
Bank  Building,  Columbus,  Ohio,  for  new 
edifice  to  be  erected  on  East  Mulberry 
Street  for  Emanuel  LutheraJi  Church: 
probable   cost,    $50,000. 

Newmanstown,  Pa.— Sum  of  $50,000  has 
been  bequeathed  for  the  erection  of  a 
church  near  Newmanstown,  to  be  known 
as  the  I.  S.  Long  Independent  Memorial 
Church  for  use  of  Lutheran  and  Re- 
formed denominations. 

Philadelphia,  Pa. — Plans  being  prepared 
by  Scofield  Engineering  Company.  Com- 
mercial Trust  Building,  and  De  Armond, 
AKhmead  &  Blckley,  Architect,  for  the 
12-story  office  building  to  be  erected  for 
the  Franklin  Trust  Company.  A  power 
house  is  also  to  be  constructed.  Speci- 
fications will  be  ready  about  June  20. 

Plans  completed  by  George  E.  Savage, 
Wltherspoon    Building,    for    a    one-story 
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stone,  68  x  100-ft.  edifice  and  Sunday 
school  building  for  congregation  of  Or- 
thodox Methodist-Episcopal  Congregation 
of   Frankford. 

Plans  completed  by  George  E.  Savage, 
Wltherspoon  Building,  for  a  one-story 
stone,  52  x  52-ft.  edifice  for  Congregation 
of  Providence  Methodist  Episcopal  Con- 
gregation, Front  Street  and  Allegheny 
Avenue.  „    „.,,     ,_„  „ 

Plans  prepared  by  Sheen  &  Gill,  450  N. 
Wilton  Street,  for  a  one-story  stone  edi- 
fice   60    X    73    ft.    for    Overbroolt    Baptist 

Plans  being  prepared  by  B.  Allen  Wil- 
son, 1208  Chestnut  Street,  for  a  3-story 
storage  building  to  be  erected  at  Forty- 
flrst  Street  and  Lancaster  Avenue. 

Pittsburgh,  Pa.— W.  C.  Burry  Com- 
pany, 113  N.  Diamond  Street,  is  having 
plans  prepared  for  a  $50,000  bakery,  to  be 
erected  at  Arch  and  Erie  streets. 

B.  B.  Lee,  345  Fourth  Avenue,  is  archi- 
tect for  apartment  house  to  be  erected 
on  Craig  Street,  Bellefleld,  for  Mrs.  Mar- 
garet Gray;   cost  about  $25,000. 

Contract  to  be  let  at  once  by  Baltimore 
&  Ohio  R.  R.  (F.  L.  Stuart,  Ch.  Bngr., 
Baltimore.  Md. )  for  erecting  a  steel  frame 
35  X  350-ft.  freight  house  at  Thirty-third 
Street,  costing  $50,000. 

Woodlawn,  Pa. — Plans  being  prepared 
for  proposed  $45,000  National  Servian 
Home,  to  be  erected  on  Hopewell  Avenue. 
Rev.  Popovich.  pastor  of  the  Servian 
Church,  may  be  able  to  give  information. 

York,  Pa. — First  United  Brethren  Con- 
gregation plans  erecting  a  chapel  on 
West  Philadelphia  Street  costing  $25,000. 
Address   Board  Trustees. 

Baltimore,    Md. — See    "Railroads." 

Baltimore,  Md. — A.  Lowther  Forrest, 
314  Law  Bldg.,  preparing  plans  for  re- 
modeling Arcadia  Building  on  North  Ave- 
nue and  Charles  Street  into  a  theater. 
Estimated  cost  $100,000. 

Walter  M.  'Siesks,  65  Gunther  Building, 
is  architect  for  a  warehouse  to  be  erected 
at  12  North  Poca  Street. 

E.  H.  Glidden,  Garrett  Building,  is  pre- 
paring plans  for  a  5-story  apartment 
house  to  be  erected  on  Lake  Drive. 

Rosenbloom  &  Levy,  716  West  German 
Street,  will  erect  a  4-story  brick  ware- 
house at  12  North  Paca  Street.  Walter 
M.   Gieske,    65   Gunther  Bldg.,  Archt. 

Chesapeake  &  Potomac  Telephone  Co., 
6  Light  Street,  will  erect  an  exchange  in 
Park  Manor. 

Plans  being  prepared  by  Edward  H. 
Glidden,  Garrett  Bldg.,  for  a  5 -story 
apartment  house  on  Lake  Front,  for 
Joseph  Castleberg,  322  West  Baltimore 
Street.  ^     , 

Plans  being  prepared  by  Parker, 
Thomas  &  Rice,  Union  Trust  Building,  for 
a  residence  to  be  erected  at  Riderwood; 
cost  $25,000. 

Plans  being  prepared  by  Parker, 
Thomas  &  Rice,  Union  Trust  Building, 
for  a  5-story,  24  x  74  ft.  clubhouse  and 
office  building,  to  be  erected  at  606  North 
Broadway. 

Louis  Levi,  Munsey  Building,  prepar- 
ing revised  plans  for  a  6-story  building 
to  be  erected  on  German  .Street  for  Sun 
Life   Insurance  Co.;    cost   $150,000. 

Union  Protestant  Infirmary  plans  erect- 
ing a  general  hospital  building  at  Thirty- 
third  and  Calvert  Streets. 

Plans  being  prepared  by  Otto  G.  Simons, 
Maryland  Casualty  Tower,  for  a  ware- 
house for  Gomprecht  &  Benesch  at  Mul- 
berry and  Jasper  Streets;  cost  $50,000. 

Parkersburg,  W.  Va. — Baltimore  &  Ohio 
R.  R.  (Francis  L.  Stuart,  Ch.  Engr.,  Bal- 
timore, Md.)  will  make  freight  facility 
improvements  here  costing  $300,000.  in- 
cluding freight  station,  transfer  platform, 
team  tracks,  and  offices  for  the  diversion 
freight  and  agency  forces.  Building  is  to 
be  at  Fourth  and  Avery  Streets,  of 
brick  construction,   500  x  35  ft. 

Jacksonville,  Fla. — Steps  to  be  taken  at 
once  to  prepare  detailed  plans  and  speci- 
fication for  the  new  union  station.  J.  E. 
Willoughy,  Ch.  Bngr..  of  Atlantic  Coast 
Line,  Wilmington,  N.  C,  Chairman  of  the 
Committee  liaving  matter  in  charge. 

Lafayette,  La. — Plans  of  G.  B.  Knapp 
of  Lafayette  accepted  for  Ma.sonic  l.,odf?e 
and  club  house.  A.ddress  Secy.  Masonic 
Lodge. 

New  Orleans,  La. — Board  of  Directors 
of  New  Orleans  Cotton  Exchange  have 
decided  to  erect  a  14-story  building  to 
replace  the  old  exchange  building  at 
Carondelet  and  Gravier  Streets;  cost 
about  $1,000,000. 

Knoxvllle,  Tenn. — Erection  of  a  Ma- 
sonic Temple  costing  $25,000  contem- 
plated. 

Louisville,  Ky. — Louisville  Auditorium 
Association  (Joiin  W.  Sanders,  secretary), 
617  Atherton  Building,  approved  selection 
of  site  on  Broadway,  between  Brook  and 
Floyd  streets,  for  proposed  auditorium. 

Barberton  (P.  O.  Falrlawn),  Ohio. — 
High  Street  Church  Official  Board  has 
appointed  a  committee  to  select  a  site 
for  new  $25.000- edifice. 

Bratenahl  (P.  O.  Cleveland,  Ohio.) — 
Plans  completed  by  Meade  &  Hamilton, 
Garfield  Building,  Cleveland,  for  $50,000 
residence  to  be  erected  for  Henry  W. 
Corning,  president  of  Standard  Sewing 
Machine  Company. 

Cincinnati,  Ohio. — Plana  prepared  for 
150,000  edifice  to  replace  Trinity  Method- 
ist    Church      on      West      Ninth      Street, 


destroyed   by   fire.     Rev.   S.   Clark   Riker. 
Pastor. 

Harry  Hake,  Telephone  Building,  pre- 
paring plans  for  rebuilding  warehouse  of 
the  Adams  Express  Co.,  Butler  Street, 
recently  destroyed  by  fire.  The  new  work 
will  cost  $60,000. 

Cleveland,  Ohio.  —  Lederer  Furniture 
Company,  Rose  Building,  will  erect  a 
four-story  tile  building  at  Euclid  Avenue 
and  E.  Sixty-first  Street;  cost  about 
$160,000. 

Reported  Fries  &  Schuele  Company, 
1968  West  Twenty-fifth  Street,  will  erect 
a  2-story  addition,  40  x  165  ft.,  costing 
$40,000. 

Reported  Jacob  Babin,  709  Williamson 
Building,  will  erect  a  2-story  store  and 
apartment  house  at  Superior  Avenue  and 
East   115th    Street,    costing   $25,000. 

F.  K.  Book,  Lake  Shore  Boulevard,  is 
architect  for  a  store  and  apartment  house 
to  be  erected  at  14,601  Sf:-  Clair  Avenue. 
J.    B.    Fox;   cost   $26,000. 

Joseph  Novogroder,  1791  East  Sixty- 
third  Street,  will  erect  an  apartment 
house  at  1838  East  Nineteenth  Street, 
costing    $32,000. 

Reported  Schmidt  Realty  &  Investmenl 
Co.,  Detroit,  and  Hird  Avenues  will  erect 
a  three-story  addition  to  present  struct- 
ure;  cost,   $25,000. 

West  End  Business  Men's  Association 
plans  to  erect  a  $30,000  store  and  club 
building  at  Lorain  Avenue  and  West 
Ninety-fifth  Street.  Address  Frank  J. 
Inch,   8906   Lorain  Avenue. 

Theodore  Corner,  414  Erie  Building, 
preparing  plans  for  an  addition  to  Hotel 
Del  Prado,  4203  Euclid  Avenue;  estimated 
cost  $200,000.  H.  Clark,  1525  Williamson 
Building,   Owner. 

Elyria,  Ohio. — Contract  will  soon  be  let 
for  enlarging  and  improving  St.  Andrews' 
Episcopal  Church;  estimated  cost  $30,000. 

Mount  Healthy,  Ohio. — Anton  Rieg,  2554 
Vine  Street,  Cincinnati,  commissioned  to 
prepare  plans  for  a  brick  parsonage  for 
the  Assumption  Church. 

Portsmouth,  Ohio. — Trustees  of  Firsl 
Baptist  Church  decided  to  erect  a  brick 
;ind  terra  cotta  edifice  at  Gallia  and 
Waller   Streets;    cost   $25,000. 

Detroit,  Mich. — Henry  Kohner,  803 
Kresge  Building,  is  architect  for  three- 
story  and  basement  brick  and  steel  build- 
ing to  be  erected  for  Fidelity  Realty 
Company  at  Brush  Street  and  Custer 
Avenue,  to  be  known  as  the  L.  Zox  apart- 
ment. 

Holland,  Mich. — Reported  Holland  Heat- 
ing Companv  (George  E.  KoUen,  Presi- 
dent) will  erect  a  100  x  300  ft:  building, 
costing  $25,000. 

Chicago,  111.— R.  T.  Race,  4156  Irving 
Park  Building,  plans  erecting  a  fireproof 
store,  ofllce,  theater  and  apartment  build- 
ing at  Irving  Park  Boulevard  and  Craw- 
ford Avenue;   cost  about   $325,000. 

Milwaukee,  Wis. — Plans  prepared  by 
George  W.  Adams  Building  Company,  330 
Caswell  Block,  for  an  eighteen-apartment 
building  which  Dr.  J.  A.  Bach  intends 
erecting  on  Lake  Drive  and  Lafayette 
Place;   cost  about  $130,000. 

Lodge  No.  2.  Odd  Fellows,  has  pur- 
chased a  site  adjacent  to  Ivanhoe  Temple. 
Tenth  Street  and  Grande  Avenue,  and  will 
erect  a  four-story  clubhouse.  Address 
Chairman    Building   Committee. 

Franklin  Lodge,  Knights  of  Pythias, 
propose  erecting  a  three-story  club  house 
at  Twenty-eighth  .Street  and  Fond  du 
Lac   Avenue;    probable   cost    $25,000. 

Sioux  City,  Iowa. — Plans  being  pre- 
pared for  fireproof  garage  and  automo- 
liile  salesroom  building  which  H.  A.  Wet- 
more  of  Sioux  City  contemplates  erect- 
ing on  old  Hutchins  Homestead  site;  tosi 
$40,000. 

Omaha.  Neb. — Parkvale  Presbyterian 
Church  intends  erecting  new  edifice  on 
Thirty-second  Avenue  and  Martha  Street; 
cost,    $25,000. 

Fargo,  N.  D. — Western  Newspaper 
I'nion  has  purchased  site  at  Fourth  Ave- 
nue and  Fourth  Street  and  will  erect  a 
two-story,  75  x  90-ft.  concrete  mill  con- 
struction building.  C.  A.  Radford,  man- 
<ager  of  Fargo  branch. 

Butte,  Mont. — Reported  contract  will 
be  let  about  July  1  for  three-story  brick 
business  block  which  Martin  Meyer,  of 
Butte,  intends  erecting  at  Main  and  East 
Park  streets;  cost  $40,000. 

Helena,  Mont.  —  Reported  Richard 
Lockey,  112  B.  Sixth  Avenue,  and  asso- 
ciates, purpose  erecting  a  four-story,  fire- 
proof theater  and  business  block,  to  cost 

$150,000. 

Kansas  City,  Mo.— W.  B.  Weaver,  304 
Commerce  Street,  contemplates  erecting 
a    175-room   hotel. 

St.  Louis,  Mo. — Klipsteln  &  Rathmann. 
Chemical  Building,  are  architects  for 
building  which  AtJ^ust  A.  Busch  intends 
erecting  at  Gravols  and  Morgan  Ford 
roads,  to  be  used  for  restaurant  purposes; 
approximate  cost  $100,000. 

Abilene,  Tex. — Work  will  soon  begin  by 
Texas  &  Pacific  R.  R.  Co.  (J.  H.  Elliott, 
Genl.  Supt.,  Fort  Worth)  on  construction 
of  a  two-story  brick  50  x  200  ft.  freight 
depot  in  Abilene. 

Dallas  Tex. —  The  First  Methodist 
fi'urch.  Trinity  Methodist  and  Univer- 
sity Place  Methodist  Church  intend  con- 


solidating, and  will  erect  a  building  down- 
town and  a  Highland  Park  Church  cost- 
ing  $500,000. 

Dallas  Trust  &  Savings  Bank  of  Dallas 
intends  erecting  a  4-story  banking  build- 
ing  cost   approximately    $250,000. 

Contract  will  be  let  in  July  for  erect- 
ing the  Union  Terminal  Station  to  cost, 
according  to  reports,  $5,000,000.  Address 
Union  Terminal  Station  Company,  Dallas. 

Houston,  Tex. — Plans  being  prepared 
for  five-story,  95  x  100  ft.,  fireproof  office 
building,  to  be  erected  on  Travis  Street 
for  estate  of  George  Hermann.     Address 

Trustees. 

Sweetwater,  Tex. — Contract  soon  to  be 
let  by  Texas  &  Pacific  Ry.  (C.  H.  Cham- 
berlin,  Ch.  Bngr.,  Dallas)  for  erecting  a 
freight  depot  and  remodeling  the  passen- 
ger depot  here,   costing  $60,000. 

Tacoma,  Wash. — Contract  will  soon  be 
let  by  P.  C.  Creso,  care  of  Creso  Apart- 
ments, for  erecting  six-story,  brick  and 
tile  apartment  house  at  South  Ninth  and 
E  streets;  cost  $75,000. 

Pendleton,  Ore. — Portland  Mausoleum 
Company.  Portland  Ehite  Building,  Port- 
land, will  erect  a  100  crypt  mausoleum, 
concrete,  marble  and  bronze,  in  Pendle- 
ton, costing  $53,000.  Lawrence  &  Hol- 
ford,  Archts.,  Chamber  of  Commerce 
Building,   Portland. 

Avalon,  Cal. — Permission  grai^ted  Santa 
t:atalina  Island  Co.,  Pacific  Electric 
Hldg.,  Los  Angeles,  by  State  Corporation 
(Commission,  to  issue  bonds  of  which 
mOO.OOO  worth  will  be  for  reconstructing 
Mirned  resort  city  on  Catalina  Island. 

Los  Angeles,  Cal. — Plans  being  pre- 
pared by  Edelman  &  Barnett,  727  Black 
Building,  for  a  two-story  and  basement 
reinforced  concrete  loft  building,  50  x  140 
ft.,  to  be  erected  at  Tenth  and  Los  An- 
geles Streets,  for  E.  A.   Featherstone. 

Watts,  Cal.— A.  H.  Memmler,  621  Liss- 
ner  Building,  Loa  Angeles,  engaged  to 
prepare  plans  for  a  brick  church  for  the 
Macedonia  Baptist  Congregation. 

Kingman,  Ariz. — Plans  being  prepared 
hv  Royal  W.  Lescher  and  John  Rinker 
Kihbey.  Bank  of  Arizona  Bldg.,  Phoenix, 
for  one-story  concrete  mercantile  build- 
ing, for  Lovin  &  Withers  Co.,  of  King- 
man; cost  about  $40,000.  Contract  to  be 
let  about  July  1. 

Pocatello,  Idaho. — Catholics  of  Pocatello 
contemplate  erecting  a  hospital  on  site 
adioining  St.  Anthony's  Roman  Catholic 
Church,  to  cost  about  $60,000.  Rev.  A.  J. 
Glorieux,  Bishop  of  the  Diocese  of  Boise, 
may  be  able  to  give  information. 

Ottawa,  Ont. — Peter  Lyall  &  Son,  con- 
tractors for  repairing  burned  Parliament 
building,  will  construct  a  workshop  to 
cost  $35,000. 

BIDS     DESIRED. 

Harrlsburg,  Pfi. — Reported  desired  until 
June  20  by  C.  Harry  Kain,  Archt.,  37 
Chestnut  Street,  for  erecting  5-story  and 
basement,  106  x  95-ft.  hotel  and  store 
building  for  Geo.  L.  and  Chas.  A.  Doehne. 
Probable  cost   $125,000. 

Lebanon,  Pa. — Reported  desired  until 
June  20  by  A.  A.  Ritcher,  Sixth  and  Court 
Streets,  Reading,  for  erecting  two-story 
47  X  126-ft.  club  building  for  Lodge  No. 
631,  B.  P.  O.  E.  Address  Harry  Louser, 
742   Cumberland   Street,   Lebanon. 

Sunbury,  Pa.— Until  July  1  by  T.  H. 
Hamilton,  Patriot  Building,  Harrlsburg, 
for  erecting  a,  brick  and  stone  edifice  for 
Congregation  of  St.  John's  Methodist 
Church  at  Second  and  Arch  Streets;  cost 
$60,000. 

Arcadia,  La.— Until  July  1  by  J.  E. 
Green,  Architect,  119  S.  Sixty-first  Street, 
Birmingham,  Ala.,  for  erecting  the  Bap- 
tist Church,    to   cost  about  $'^0,000. 

Cincinnati,  Ohio.— By  King  Lumber 
Company,  Charlottesville,  Va.,  as  adver- 
tised in  Engineering  Record,  on  struct- 
ural and  reinforcing  steel,  ornamental 
iron,  ornamental  terra  cotta  cut  stone, 
reinforced  concrete  frame,  painting,  plas- 
tering, mill  work,  marble,  tile  glazing, 
roofing  and  sheet  metal  work  required 
in  erection  of  the  nine-story  100  x  172  ft. 
reinforced  concrete  frame  T.  M.  C.  A. 
Building  at  Elm  and  Canal  Streets;  con- 
tract for  erection  awarded  to  this  com- 
pany: cost  of  $500,000.  Elzner  &  Ander- 
son, Archts.,   Cincinnati,  Ohio. 

Midland,  Mich. — Until  June  27,  by  Rus- 
sell L.  McCann.  Keeper  of  Records  and 
Peal  of  Midland  Lodge  No.  169.  Knights 
of  Pythias,  for  erecting  the  K.  of  P. 
temple  at  Midland.  Separate  bids  for 
heating,  etc.  Cowles  &  Mutscheller, 
Archts.,   Saginaw. 

Vancouver,  B.  C. — Reported  desired 
until  June  20,  bv  Canadian  Northern 
Pacific  Railway,  for  erecting  a  fireproof 
station  at  False  Creek. 

PRICES   AND    LETTINGS. 

iflndicates  award  of  contract. 

♦Greenwich.  Conn. — Contract  awarded 
George  Mertz'  Sons  of  Port  Chester, 
N.  Y.,  for  erecting  a  stone  and  concrete 
residence  for  William  C.  Squiers,  3d,  at 
Hillcrest;  cost  about  $200,000. 

♦  New  Haven,  Conn. — Contract  awarded 
Matthews  Constr.  Co.  of  Princeton,  N.  J., 
to  erect  a   department   store. 


♦  Brookvllle  (P.  O.  Glen  Head),  L.  I., 
N.  Y. — Contract  awarded  Milton  W. 
Young,  Philadelphia,  Pa.,  for  erecting 
three-story,  60  x  100-ft.  brick  residence, 
stable,  garage  and  farmer's  cottage  here 
for  David  Dows,  45  Wall  Street,  New 
York.  Horace  Trumbauer,  Land  Title 
Building,  Philadelphia,  Pa.,  and  Fred 
01m.stead,    Brookline,    Mass.,    Archts. 

♦  Lancaster,  N.  Y. — Contract  for  erect- 
ing Masonic  "Temple  here  awarded  Frank 
G.  Hanssel,  White  Building,  Buffalo;  cost 

$35,000. 

♦Troy,  N.  Y.— Contract  awarded  C.  P. 
Boland  &  Company,  New  Telephone 
Building,  96  Fourth  Street,  for  erecting 
two-story,  130  x  50  ft.,  addition  to  St. 
Vincent's  Female  Orphan  Asylum  on 
Eighth   Street;   estimated  cost  $30,000. 

♦Ambrldge,  Pa. — Contract  for  erecting 
auditorium  for  Presbyterian  Church 
awarded  R.  B.  McDaniel  Company,  New 
Brighton,  at  $23,250,  not  including  heat- 
ing, lighting  and  plumbing. 

♦  Malvern,  Pa. — Contract  for  erecting 
Roman  Catholic  Church  here  awarded 
Joseph    Maguire,    of    Wayne;    cost   about 

$35,000. 

♦  Marcus  Hook,  Pa. — Contract  awarded 
William  Provost,  Jr.,  of  Chester,  for  erect- 
ing two-story,  73  x  108  ft.,  brick  and  con- 
crete power  house  for  Viscoe  Company. 
Ballinger  &  Perrot,  Archts.,  Methodist 
Building,  Philadelphia. 

♦Philadelphia,  Pa. — Contract  awarded' 
Harry  Gill,  Jr.,  2515  Germantown  Avenue, 
for  erecting  five-story,  brick,  slow  burn- 
ing construction  warehouse  and  office 
building  at  950  North  Hancock  Street,  for 
Bell  Company. 

♦Contract  awarded  George  E.  Savage, 
Wltherspoon  Building,  for  erecting  one 
and  two-story,  stone  and  concrete, 
54  X  42-ft.  edifice,  with  wing  75  X  43  ft., 
at  Fifty-seventh  Street  and  Washingtdh 
-Avenue,  for  Ninth  Presbyterian  Church; 
cost  $50,000. 

♦Contract  awarded  E.  J.  Kreitzburg. 
Broad  and  Arch  streeU,  for  erecting 
three-story  and  basement,  60  x  75  ft., 
brick,  stone,  concrete  and  terra  cotta 
store  building  at  Thirteenth  and  Com- 
merce streets;  cost  $30,000.  Charles  E. 
Oelschlager,  Archt.,  Harrison  Building. 

♦Contract  awarded  R.  C.  Ballinger  & 
Company,  218  West  Thirteenth  Street,  by 
Society  tor  Prevention  of  Cruelty  to  Ani- 
mals, lor  a  group  of  buildings  to  coat 
l|i,j,uO0.  Carl  P.  Bei-ger,  Archt.,  Penn 
byuare  Building. 

♦Contract  for  erecting  nine-story  brick 
and  concrete  commercial  building  at 
Thirteenth  and  Spring  Streets  for  L.  A. 
Belmont  awarded  to  Cramp  &  Co., 
Denckla   Building,    at   about   $186,000. 

♦Contract  for  erecting  five-story  brick 
and  concrete,  60  x  468  ft.  freight  house 
for  Pennsylvania  R.  R.  Co.  at  Wash- 
ington Avenue  and  Front  Street  awarded 
Turner  Concrete  Steel  Co.,  1713  Sansom 
Street,    at    about    ^304, 265. 

♦Contract  for  erecting  a  bakery  and 
store  building  to  cost  about  $42,000  for 
Bakers  Baking  Co.,  Inc.,  awarded  Bailey- 
Lush   Co.,   Abbott   Building. 

♦Contract  for  erecting  a  $1,000,000  resi- 
dence at  Chestnut  Hill  for  E.  T.  Stotes- 
bury  awarded  to  George  A.  Fuller  Co:, 
Morris   Building. 

♦Contract  awarded  by  George  E.  Sav- 
age, Archt.,  Wltherspoon  Building,  to  B. 
E.  Hollenback,  Inc.,  200  North  Fifteenth 
Street,  for  erecting  stone  edifice  at  Fifty- 
si-xth  Street  and  Girard  Avenue  for  Palat- 
inate Reformed  Church;  cost  about  $25,000. 

♦Pittsburgh,  Pa. — Contract  awarded 
James  L.  Stuart,  McCreery  Building,  for 
erecting  a  residence,  garage,  chauffeur's 
house  and  conservatory,  on  Beechwood 
Boulevard,  Squirrel  Hifi,  for  H.  H.  Mc- 
Clintic;   total  cost  $110,000. 

♦West  Chester,  Pa. — Contract  for  erect- 
ing Methodist  Episcopal  Church  at  Bar- 
nard and  High  streets  awarded  Joseph  M. 
Burns,  West  Chester;  cost  about  $60,000. 

♦Wind  Gap,  Pa. — Contract  awarded 
John  Stiles  of  Bangor  for  erecting  Re- 
formed Lutheran  Church  in  Plalnfield 
Town.ship,   near  Wind  Gap,  at  $24,678. 

♦  Baltimore,  Md. — Contract  for  erecting 
5-.story  business  building  at  220  N.  How- 
ard Street  awarded  Edward  Brady  & 
Sons,  1113  Cathedral  Street;  cost  $30,000. 
Baldwin  &  Pennington,  601  Profession 
Building,    Archts. 

♦Contract  for  .erecting  a  fraternity 
house  at  606  N.  Broadway  for  Phi  Chi 
Medieal  Fraternity,  520  N.  Broadway, 
awarded  to  Gladfelter  &  Chambers, 
Thirty-sixth  Street  and  Roland  Avenue, 
at  about  $25,000.  Parker,  Thom.T.s  &  Rice, 
Archts.,    1109   Union  Trust   Bldg, 

♦  Hagerstown,  Md. — Contract  for  erect- 
ing apartment  house  on  Washington 
Street  for  J.  O.  Jamison,  Sr.,  awarded  to 
Ci;onsolidated  Engineering  Co.,  243  Calvert 
Building,    Baltimore;    cost   $30,000. 

♦Washington,  D.  C— H.  D.  Watts  Com- 
pany, Riggs  Building,  are  contractors  for 
two-story,  reinforced  concrete,  terra  cotta, 
granite,  marble  and  brick,  fireproof  sales- 
room and  service  station,  to  be  erected 
at  ri28  Connecticut  Avenue,  for  Harper- 
Overland  Automobile  Company;  estimated 
cost  $55,000. 

♦Contract  awarded  by  Southern  Rail-' 
way  Company  to  McClintlc-Marshall 
Company,     Oliver     Building,     Pittsburgh, 
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*Ctartcabv|L  W.  Va.— Sajported  contract 
•awarded  tajr  Mimniipilwla  Valley  Traction 
Ownpaigr   to  K.   BBbrd.   Burden  CUnton 


I,  Ohio,  to  erect 

XT    X    U    h.,    thrae 
it.  eopcrete  and  I>rick, 
ite  slab  floora: 


|n,*M.     WDtrar  J.   Wataon.   Arehl 
ttcL  OtirituA.  Ohio. 

*Mou«>dawlll*,  W.  Va.— Contract  award- 
ed Thooaaa  Shrimp  A  Son  ot  If  oundsrlUe, 
Mr  eracUac  edillce  at  Seventh  Street  and 
Menoo  Arenoe  for  St.  Xartaf'a  Bomaa 
Catholic     Chorch:      cost      approxtiaately 

*Aii««t^  Oa.— Ooatraet  for  eracUns 
ModjedEa  Tbeatar  at  tU  Broad  Str«et 
awarded  Palmer-Sptraj:  Construction 
OMUanjr,    Aususta:    eoat    approximately 

AAtoM,  OHIO.— Cootract  awarded  Mc- 
aiatt».Hai*aa  Omnany.  OUrer  BuUd- 
tac.  FIttabarsh.  Pa..  forMO  ton*  of  steel 
for  the  tanninal  boUdlnc  of  Northern 
Ohio  Tiactloa  Company. 

'ACInclnnati,  Ohio. — General  contract 
for  crectlns  ihr««-stor}-  brick  and  con- 
crete department  store  bulldlas  at  Fourth 
and  Baca  Straata.  for  Brownins.  Kins  * 
Oa..  doChian.  awarded  Perro  Concrate 
Onatraettai  Co..  Richmond  and  Harriet 
Straata.   at   $M.fM. 

_«poatraet  for  ereetlBK  tM^MO  realdence 
or  Harry  U.  Uevy.  Ibdtaoa  and  Obaanra- 
tory  Roada.  awarded  Jamea  Qrtfflth  A 
aoas  Co..  Baadinc  Road.  Arohlteot. 
Morlta  aaz.  FOorthNatlonal  Bank  Bulld- 

wOoatiact  for  erectlnc  additions  to  the 
Uttla  Ststera  of  the  Poor  Home  for  the 
Aced.  Rlddla  Road,  was  awarded  to  J.  H. 
Brockmann  *  Sons.  ICM  Locan  Street. 

*<Se«etal  oootract  for  oonatructing 
aodal  dalTT  bandlns  for  Georae  Dater 
ohQueaB  City  Arenoe  awarded  W.  H. 
Wvntm.  Baadnan  and  Dohecrer  Avenues. 
Arehttaet.  A  C.  KobalL  (11  Lincoln  Inn 
Court. 

*CWvalaad.  Ohio.— Contract  awarded 
Americaa  Bridge  Company,  Pttubursh. 
Pa.,  for  steel  required  in  the  12-8tory  ho- 
lai  to  be  erected  on  the  Public  Square 
bv  CtovelaBd  *  Tounsstown  R.  R.,  Har- 
rfiall  BoUdlna.  Crowell  Lundoft  LitUe 
Ciwuany.  1(61  East  Fifty-seventh  Street. 
(saaral  contractors. 

AOontract  awarded  by  Neal  Fireproof 
Storace  Company,  72(M  Euclid  Avenue,  to 
Boiton  Pratt  Company.  HOI  Columbia 
BuUdlix,  to  erect  a  <-stor>'.  61  x  SI*  ft., 
relafofced  concrete  a<iditlon,  to  cost  about 

XMi.       Christian.     Scbwartsenberg     A 
.  UM  Euclid  Avenue.  Archu. 

^KSOBtract  for  erecting  Mall  motion 
pietars  theater  on  East  Third  Street  send 
Sapcrlor  Aveaue.  awarded  Walther  Engi- 
waeriin  Company.  1»41  East  SUty-aixth 
Street;  eatimatad  eoat  fU8.<NM.  Louis  H 
Becht.  SM  Snperior  Avenoe,  owner. 

'ACoetract  for  erecting  I-story  addition 
to  bonding  of  Fries  A  Schuele  Company, 
MU  West  Twenty-flfth  Street,  awarded 
C.  N.  Griffln  Company,  3111  Carnegie 
Avenue:   coat  $40,000. 

itFort  Wayne,  Ind. — Contract  awarded 
John  Bagemann.  1404  Fletcher  Street,  for 
erecting  school  and  church  hall  for  St. 
Paul's  Ron 


Building.  Fifth  Street  and  Broadway,  for 
which  plans  are  being  prepared  by  John 
I^  Bacon.  American  National  Bank  Build- 
ing. 

♦Toronto,  Ont. — Contract  for  erecting 
ednice  and  Sunday  school  for  PauUno 
Avenue  Methodist  Congregation  awarded 
to  J.    K    Page,    18   Toronto   Street;   coat 

♦Contract  awarded  by  Board  of  Con- 
trol to  R.  Chalkley  *  Son.  J4  Victoria 
Street,     for     erecting     car     barns:     cost. 

tso.ooo. 

♦Contract  awarded  Wm.  Cowlin  &  Son. 
Mall  Building,  Toronto,  for  erectinK 
ttOO.OOO  onioe  building  for  the  Trust  & 
Guarantee  Co.   of  Toronto. 


tM.OM. 


Oman  Catholic  Church,  at  about 


♦Muskagoni  Mich.  —  Contract  awarded 
Lather  of  Traverse  City  to  erect 
I  MlaaioB  Cboreh  here:  cost  (10,000. 


.     IH.^Contract     awarded     Peru 

Oooatructlon  Company,  Peru,  for  erect- 
lac  brick  church  for  St  Mary's  Parish: 
cost,  about  1*5,000.  Rev.  P.  O'C.  Culleton. 
Paator. 

'^Hampton,  Iowa.— Contract  for  erect - 
lac  adiOce  for  Church  of  Christ  (bids 
aaaaad  June  l)  awarded  George  E. 
gtesaot,  Hampton,  at  $21,M0.  George  H. 
NIooL  Chairman  Building  Committee. 

AWeux  City,  Iowa. — Contract  for  erect - 
iac  hospital  for  Benedictine  Sistera  (bids 
oaMSd  June  l)  awarded  B.  E.  Short, 
fltoox  City,  at  1107,022.  A.  L.  Stone, 
Architect.   Sioux   City. 

♦Oranger,  Tex. — Contract  for  erecting 
edifice  for  Roman  Catholic  Congregation 
awarded  Oeqrge  Sexton  of  Waco  at  about 
M2,00*.     E.  H:  Reed.  Waco.  Architect. 

♦Tacoma.  Wash.— Reported  B.  Marcus 
Priteca,  Architect,  Pantages  Building, 
Seattle,  awarded  contract  for  erecting  (- 
■tory  reinforced  concrete  and  steel,  brick 
aad  tarra  cotta  theater  and  office  build - 
lag  aa  Commarca  and  Broadway  Streets, 
to  Caatral  Realty  Company,  Pantages 
Boildlag.  Seattle;  coat  UOMM. 

♦Huntington,  Ore. — Reported  contract 
for  erecting  roundhouse  for  Oregon-Wash- 
ington Railroad  A  Navigation  Co.,  Port- 
land, awarded  to  M.  J.  Hursen  Co.,  Globe 
Blk.,  Seattle,  Wash.,  at  about  $40,000. 

♦L,os  Angeles,  Cal.^<^ntract  awarded 
C.  J.  Kabach  Company,  701  Merchants 
National  Bank  Building,  for  erecting  I- 
story  reinforced  concrete  warehouse,  tl 
z  17(  ft.,  and  a  one-story  brick  ware- 
house. M  z  20«  f^,  at  Wilmington,  Los 
Angelaa  Harl>or,  for  Los  Angeles  Harbor 
Warehouse  Company,  at  f47,7M.  May- 
betty  A  Parker.  Engineera,  472  Paclflc 
Electric  Rullding. 

♦San  Dleoo,  Csi. — Contract  reported 
awarded  R.  P.  Shields  A  Son,  Americaa 
Natl.  Bank  Building,  for  erecting  II -story 
addition     to     American     National     Bank 


NEW  INDUSTRIAL  PLANTS 


PROPOSED  WORK. 

Boston,  Mass. — Quincy  Market  Cold 
Storage  A  Warehouse  Company,  13S  Com- 
mercial Street,  plannlnu  erecting  a  S- 
8tor)'  cold  storage  plant. 

Pittafield,  Mass.— Kinney  Worsted  Yarn 
Company  reported  Incorporated,  with 
Henrj-  K.  Russell  of  PIttsfleld  as  Presi- 
dent, and  contemplates  erecting  a  mill 
to  consist  of  4000  spindles. 

West  Springfield,  Mats.  —  Contract 
about  to  be  let  for  erecting  $300,000  addi- 
tion to  plant  of  Gilbert  &  Barker  Com- 
pany,  West  Springfield. 

Brooklyn,  N,  Y. — Contract  will  soon  be 
let  for  erecting  six -story,  100  x  100  ft. 
reinforced  concrete  factory  at  Eleventh 
and  Berry  Streets  for  McKesson  &  Rob- 
bins.  91  Fulton  Street,  New  York:  cost, 
$90,000.  William  Higginson,  Archt.,  13 
Park  Row,  New  York. 

Brooklyn,  N.  Y, — Plans  filed  for  seven- 
story  concrete  bulldini;  to  be  erected  on 
Grand  and  Flushing  Avenues,  for  Ralph 
Leinlnger,  and  leased  to  Pathe  FYerea 
Phonograph  Company,  for  manufacture  of 
phonographs  and  records:  cost  $200,000. 
Helmie  A  Corbett,  Archts.,  190  Montague 
Street. 

College  Point  (P.  O.  Flushing),  L,  1., 
N.  Y. — American  Hard  Rubber  Company 
will  erect  a  three-story,  53  x  203-ft.,  brick 
and  fireproof  addition  to  Its  plant  at 
Third  Avenue  and  Fifth  Street:  cost 
$«S,000. 

New  York,  N.  Y.— Philip  Hano  &  Com- 
pany. 80«  Greenwich  Street,  will  erect 
a  aix-story  factory  addition  at  Green- 
wich and  West  Twelfth  Street. 

Bayonne,  N.  J, — Reported  Irving  T. 
Bush  of  Brooklyn,  N.  Y..  considering 
erecting  a  $2,000,000  terminal  on  New 
York  Bay  shore  front. 

Camden,  N.  J. — Reported  Victor  Talk- 
ing Machine  Company  will  erect  a  4-story 
91  X  274  ft.  factory  according  to  plans 
prepared  by  Balllnger  A  Parrot,  Seven- 
teenth and  Arch  Streets,  Philadelphia,  Pa. 

Delawanna,  N.  J. — Minwax  Company, 
18  East  Forty-first  Street.  New  York,  N. 
Y.,  has  purchased  site  on  the  Delaware, 
Lackawanna  A  Western  Railroad,  at  Del- 
awanna, and  intends  erecting  a  plant 
100  X  100  ft.,  of  oteel  and  brick  construc- 
tion. 

Port  Murray,  N.  J. — National  Flreproof- 
Ing  Company.  Port  Murray,  will  double 
capacity  of  plant  and  will  InHtall  two  new 
boilers  in  power  house. 

Mt.  Union,  Pa.— Oeneral  Refractories 
Co.  will  erect  a  one-story  steel,  81  x  74- 
ft.  brick  plant.  Durham  Bros.,  Archts., 
Heed   Building,   PhlladelphU. 

Mohrvlllc,  Pa. — Plans  being  prepared 
for  a  62  X  157-ft.  mill  to  be  erected  for 
James  Wagner  A  Company  of  MohrviUe. 

Philadelphia,  Pa.— William  Cramp  Ship 
and  Engine  Company,  Beach  and  Ball 
StfetB,  ha»  secured  ground  on  Petty's 
Island  and  will  at  once  construct  a  dry- 
dock  and  wharves  in  connection  with  their 
shipbuilding  plant. 

Contract  soon  to  be  let  for  erecting 
four-story,  brick  and  stone,  slow-burning 
construction,  41  x  250  ft.  factory  on  Janney 
and  Welkel  Streets  for  Ferris  Shoe  Co.  of 
HI.  Louis,  Mo.  W.  S.  Groves,  St.  Louis, 
Mo.,  and  Charles  B.  Oelschlager,  Harrison 
Building,  associate  architects. 

Reported  contract  will  soon  be  let  for 
one-story,  200  x  1000  ft.,  brick  and  con- 
crete automobile  factory,  to  be  erected 
on  Front  Street  and  Erie  Avenue,  for 
».  S.  E.  Company  (V.  L.  Emerson,  Oenl. 
Mar.,   2300  Chestnut   Street). 

Plans  being  prei>ared  by  Charles  W. 
Denny,  Hale  Building,  for  four-story,  4K 
x  94  ft  addition  to  factory  of  National 
l>rug  Company,  4(79  Stenton   Avenue. 

Plans  being  prepared  by  Charlos  W. 
Ilolton  A  Ron,  Wltherspoon  BulldinK.  for 
n  (-story  factory  building  to  be  .greeted 
for  Warner  A  Co.,  Willow  and  Marshall 
KtreeU. 

PIttaburgh,  Pa. — Plans  being  prepared 
by  W.  G.  wllkins  Company,  Westinghouse 
KuildInK,  for  flve-story  fireproof  ware- 
house and  factory  building,  to  be  erected 
on  Chartleni  Avenue,  for  National  Cas- 
ket Company:  cost  about  $60,000. 

Cumberiand,  Md, — Plan*  and  specifica- 
tions prepared   for  an  addition   to  South 


Cumberland  shops  of  BaUlmore  &  Ohio 
Railroad  (F.  L.  Stuart.  Ch.li,ngr..  Bal- 
timore); cost  approximately  $100,000. 

Washington,  D.  C-TrThe  Ho"se  /as 
passed  a  bill  appropriating  $11,000,000  lor 
a  Government  armor  plate  plant. 

Leaktvllle,  N.  C— The  Thread  Mills 
Company  ot  Spray  has  secured  a  site 
here   for  Its  proposed   knitting  mill. 

Rocky  Mount,  N.  C— Rocky  Mount  Mills 
will  improve  plant,  including  a  two-story 
addition  to  be  equipped  with  new  0Pe"'"f: 
carding  and  spinning  machinery,  toiai 
cost  about  $100,000. 

Jaekaonvllle,  Fla.— Southern  States 
Paint  Manufacturing  Company  reported 
organized  with  A.  C.  Shannon,  '16  Main 
Street,  as  general  manager,  »"<'  '"tf""! 
erecting  a  plant  for  manufacture  ot 
paint. 

Mobile,  Ala.— Louisville  &  Nashville  R. 
R  (H.  C.  Williams,  Ch.  Engr.,  Louisville, 
Ky.)  is  having  plans  prepared  by  their  en- 
gineers for  the  enlargement  of  the  snops 
here. 

Cincinnati,  Ohio.— Martin  Fisher,  2156 
Central  Avenue,  is  preparing  plans  for 
an  office  building  and  other  additions  to 
the  plant  of  the  Triumph  Manufacturing 
Co.,  Spring  Grove  Avenue  and  Sassafrass 
Street. 

Cleveland,  Ohio.  —  Damascus  Manufac- 
turing Company,  3447  East  Fifty-second 
Street,  has  purchased  site  on  Cassius 
Avenue  and  the  Wheeling  &  Lake  Erie 
Plallroad,  and  Intends  erecting  a  three-or 
four-story  factory  building,  to  cost 
S75  000 

One  story  addition,  80  x  440  ft.,  and  ad- 
ditions to  forge,  machine  and  erecting 
shops  of  Kuhlman  plant  of  J.  G.  Brill 
Car  Co.  at  Adams  Avenue  and  New  York 
Central  R.   R.   contemplated. 

Hubbard,  Ohio.— Reported  Youngstown 
Sheet  &  Tube  Company  will  improve  plant 
here  at  cost  of  $100,000. 

Lima,  Ohio.— Apex  Skirt  Company.  211 
East  Young  Street,  will  erect  a  $250,000 
factory  here. 

Grand  Rapids,  M ich.— Reported  plant  of 
Valley  City  Chair  Company  recently  de- 
stroyed by  Are  will  be  rebuilt. 

Taylorvllle,  III. — Reported  Peabody  Coal 
Company,  332  South  Michigan  Avenue, 
Chicago,  planning  erecting  a  factory  near 
Taylorvllle,  costing  $100,000. 

Green  Bay,  Wis. — Green  Bay  Stock 
Yards  &  Packing  Co.  contemplate  erect- 
ing a  packing  plant;  cost  $150,000. 

Milwaukee,  Wis. — Plans  prepared  by 
Leenhouts  &  Guthrie,  424  Jefferson  Street, 
for  two-story,  83  x  380  ft.  factory,  to  be 
erected  at  House  of  Correction;  esti- 
mated cost  $100,000. 

Minneapolis,  Minn. — Western  Crucilile 
Steel  Company,  2843  Grand  Street,  intends 
erecting  a  $50,000  addition  to  their  plant, 
A.  F.  Reitzel,  Secretary. 

Wyman.  Partridge  &  Co.,  First  Ave- 
nue, North  and  Fourth  Street,  will  erect 
a  factory  and  cold  storage  building  at 
Fifth  Street  and  Second  Avenue;  cost 
about  $350,000. 

St,  Paul,  Minn, — Maendler  Bros.,  42 
East  Third  Street,  will  erect  a  $30,000 
factory  at  Ninth  and  Robert  Street. 

Great  Falla,  Mont.— Reported  Royal 
Milling  Company,  Ford  Building,  will  erect 
a  2500-barrel  flour  mill,  first  unit  to  be 
erected  this  year,  to  consist  of  a  six- 
story,  40  x  126-ft.  mill  and  a  40  x  100-ft. 
fireproof  warehouse;  total  cost  $150,000. 
Charles  Larson  engineer  In  charge  of 
construction. 

El  Paao,  Tex.— Reported  Robert  Llgon, 
of  Iowa  Park,  plans  erecting  a  $50,000  in- 
dependent oil  refinery  here. 

Spokane,  Wash.— Reported  Northwest- 
em  Mines  Development  Company  of  Spo- 
kane, owners  of  the  smelter  at  Keller, 
plans  remodeling  plant  and  converting  it 
into  an  electro-chemical  plant.  Cost, 
$70,000. 

Hamilton,  Ont.— Reported  F.  F.  Dalley 
Company,  Hughson  Street,  Is  planning  to 
erect  a  $100,000  plant  on  BurUngton  and 
Gage  streets. 

Port  Arthur,  Ont.— Grain  Growers'  Grain 
Company  of  Winnipeg,  Man.,  reported 
contemplating  erecting  a  300,000-busheI 
capacity  elevator  here. 

BIDS    DESIRED, 

Bridgeport,  Conn.— Until  June  24  (ex- 
tension of  date  from  June  17)  by  Board 
Contract  &  Supply  for  municipal  ice  and 
storage  buildings,  inclusive  of  insulation 
and  elevator,  also  same  time  and  place 
separate  bids  for  equipment  for  a  mu- 
nicipal Ice  making  and  cold  "^oraKe  plant 
advertised    In   Engineering   «./oord  ' 

Davenport,  Iowa,— Reported  desired 
until  July  1  by  Claussen  &  Kruse 
Archts.,  for  erecting  3-8tory,  80  x  80-ft 
cold  storage  building  for  Kohrs  Packing 
Co.     Probable  cost  $40,000.  '^'■•'-".■"b 

PRICES  AND   LETTINGS, 
iflndicatea  award  of  contract. 

♦  Briatol,  Conn.— Contract  for  erectlne 
casting  shop,  120  x  180  ft,,  for  Bri8"o1 
Brass  Co.  awarded  to  Samuel  Austin  Co 
of   Bridgeport;   cost  $35,000. 


♦Plalnfield,  N.  J, — Contract  for  erect- 
ing addition  to  plant  of  Niles-Bement- 
Pond  Co.  awarded  to  L.  A.  Robb  Co.  of 
Philadelphia,   Pa.,   at  $25,000. 

♦  Kingston,  Pa. — Contract  awarded  John 
Curtis  &  Company,  Wilkes-Barre,  for 
shop  extension  for  Adder  Machine  Com- 
pany, to  cost  $35,000.  Sturdevant  & 
Poggl,  Coal  Exchange  Building,  Wilkes- 
I3arre,   Archts. 

♦Lancaster,    Pa. — Contract  for  erecting 

addition  to  silk  mill  of  Follmer,  Clogg  & 
Company  at  Manor  and  Laurel  Streets 
awarded  Ferguson  &  Company,  Paterson, 
N.    J. 

♦  Baltimore,  Md. — Contract  for  erecting 
a  grain  elevator  at  Curtis  Bay  for  Curtis 
Chemical  Co.  awarded  to  James  Stewart 
&  Co  ,  30  Church  Street,  New  York.  N.  Y., 
cost  about  $150,000. 

♦Rockingham,  N.  C. — Contract  awarded 
T.  C.  Thompson  &  Brothers,  Charlotte, 
for  erecting  a  300  x  175  ft.  weave  shed,  of 
slow     burning    construction     for     Steele's 

Mills. 

♦  Indianapolis,  Ind. — Contract  awarded 
Charles  J.  Wacker,  207  Chamber  of  Com- 
merce Building,  for  erecting  a  $25,000  ad- 
dition to  plant  of  Oakes  Company,  Roose- 
velt Avenue  and  Wheeler  Street. 

♦Medicine  Hat,  Alta. — Sub-contracts  in 
connection  with  $250,000  flour  mills  to  be 
erected  for  Lake  of  the  Woods  Milling 
Co.  awarded  Fegle  Engineering  Co.,  209 
North    Archibald    Street,    Fort    Williams. 


MISCELLANEOUS 


PROPOSED     WORK. 

Transmission  Line — West  Buxton,  Me. — 

The  Cumberland  County  Power  &  Light 

Co.   of  Portland  is  securing  right-of-way 

for    construction    of    a    transmission    line 

from  West  Buxton  to  Hiram  Falls. 

Transmission  Line — Bridgeton,  N,  J. — 
Bridgeton  Electric  Co.  is  planning  to  con- 
struct 18  miles  of  transmission  line  from 
Bridgeton   to   Woodstown. 

Transmission  Line — Washington,  Pa. — 
The  Brooke  Electric  Co.  of  Warwood  (P. 
O.  Wheeling,  W.  Va.),  granted  a  permit 
to  construct  a  transmission  line  from 
plant  of  American  Gas  &  Electric  Co.  at 
Beech  Bottom,  W,  Va.,  to  Washington,  Pa. 

Park  Bonds — Bradentown,  Fla. — City 
Park  bonds  for  $20,000  will  be  sold  July 
10  by  L.  D.  Simmons,  Mayor,  and  Coun- 
cil.    L.  H.  Hine,  City  Clerk. 

Park  Bonds — Lorain,  Ohio. — Park  bonds 
for  $55,000  win  be  sold  July  11  by  George 
N.  Damon,  City  Auditor. 

Subway — Bloomlngton,  III. — The  Illinois 
Central  R.  R.  Co.,  the  city,  the  Blooming- 
ton  &  Northern  Ry.  Co.  (D.  W.  Snyder, 
Supt.)  and  East  Side  Improvement 
League  agreed  tentatively  to  construct  a 
subway  under  Illinois  Central  R.  R. 
tracks  on  East  Washington  Street;  cost 
about   $132,500.      E.    E.    Jones,    Mayor, 

Park    Improvements — Kansas   City,    Mo. 

—See     "Hydraulic    and    River    Improve- 
ments." 

BIDS    DESIRED. 

Wall— Gorham,  Me.— Until  June  21,  for 
constructing  a  wall  about  400  ft.  along 
two  sides  of  the  Old  Cemetery  at  Gor- 
ham. Henry  N.  Sweetser,  Supt.  Gorham 
Cemetery  Assoc. 

Sand,  Gravel,  Etc— New  York,  N.  Y.— 
Until  June  22,  by  F.  J.  H.  Kracke,  Corar. 
Plant  &  Structures,  for  furnishing  and 
delivering  sand  and  gravel  to  Queens- 
boro  Bridge.  Also  separate  bids  same 
time  and  place  for  delivering  wood  pav- 
ing blocks,  light-oil  treatment  and 
heavy-oil  treatment,  also  cement. 

Excavation  and  Concrete  Work — New 
York,  N,  Y. — The  Conners  Bros.  Co.,  64 
W.  88th  Street,  New  York,  has  20,000  yd. 
excavation  and  8000  yd.  of  concrete  to  be 
let. 

Elevator — Troy,  N.  Y. — Until  July  5, 
by  James  A.  Wetmore,  Acting  Supervising 
Archt,,  Treasury  Dept.,  Washington, 
D.  C.,  for  installation  complete  of  new 
electric  passenger  elevator,  etc.  in  U.  S. 
Postofflce  and   court  house  at   Troy. 

Fire  Escapes— Pittsburgh,  Pa.— Until 
June  19,  by  Geo.  W.  <?erwig.  Secy.  Board 
Public  Education,  for  flre  escapes  on  the 
Holmes  School,  and  general  work  on  the 
Osceola,  Fort  Pitt,  J.  M.  Logan,  Finview, 
Ind.,  and  MinersviUe  schools. 

Wire,  Wire  Cables,  Etc.  —  Memphis, 
Tenn.— Until  July  3  by  U.  S.  Engineer 
Oflflce,  Custom  House,  Memphis,  Tenn., 
for  wire,  wire  strand,  wire  cables,  etc, 
advertised  In  Engineering  Record. 

Tunnels,  etc. — Geneva,  111. — Until  June 
27,  by  State  Board  Administration  at 
Capitol  Bldg.,  Springfleld,  for  construct- 
ing concrete  service  tunnel  and  installa- 
tion of  steam  and  hot  water  piping,  pipe 
conduit,  etc.,  at  State  Training  School 
for  Girls.  James  B.  Dibelka,  State 
Archt.,  130  North  Fifth  Avenue,  Chicago. 

Steel  Sash — Los  Angeles,  Cal. — Until 
June  20  by  Department  of  Public  Service 
(James  P.  Vroman.  Secy.)  for  furnishing 
a   quantity   of  steel  sash. 
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Subway — Toronto,  Ont. — Until  June  20, 
by  registered  post  only,  addressed  to  T. 
L.  Church,  Mayor,  Chairman  Board  Con- 
trol, for  constructing  concrete  abutments, 
roof  slabs,  floors,  etc.,  In  Ashdale  Avenue, 
Pedestrian  Subway  under  G.  T.  R.  tracks. 

Oil,  Asphaltum,  etc.— Panama.— Until 
June  29,  by  Earl  I.  Brown,  Corps.  Engrs., 
U.  S.  A.,  General  Purchasing  Officer,  Pan- 
ama Canal,  Washington,  for  Cir.  No.  1054, 
iron  fence  railings,  pitch,  asphaltum,  and 
creosote  oil. 

PRICES   AND    LETTINGS. 
•jflndicatea  award  of  contract. 

Dumping  Machine — Port  Reading,  N.  J. 
—Reported  Port  Reading  R.  R.  Co. 
awarded  contract  to  McMyler  Interstate 
Co.  of  Cleveland,  Ohio,  for  constructing 
steam  and  electrically-controlled  car- 
dumping  machine  and  appurtenances  at 
company's  yards  here  at  $159,570.  Work 
includes  a  100-ton  car  dumper,  600  hp. 
steam  plant  and  vessel-hauling  machine. 
Work  to  be  finished  In  seven  months. 

♦Fire  Alarm  and  Police  Alarm  System 
— Union,  N.  J. — Council  June  5  awarded 
contract  to  Central  Station  Equipment 
Company,  114  Liberty  Street,  New  York. 
N.  Y.,  for  installing  the  new  fire  and 
police  alarm  system   at  $22,989. 

♦Grand  Stand— Windsor,  Ont. — Engi- 
neer A.  J.  Rattray,  Stair  BIdg.,  Toronto, 
awarded  contract  for  $100,000  grand  stand 
to  Hepburn  &  Disher,  Van  Home  St., 
Toronto,  for  steel  and  to  C.  W.  Cadwell, 
261  Ouellette  Street,  Windsor,  for  con- 
crete. 


Bids  See  Eng. 

Close.  Record. 

Jul.     7.  Spencer,   Iowa    Jun.  17 

Jul.   10.  Wadena,   Minn Jun.  17 

Jul.   15.  Mapleton,  Iowa   Jun.  17 

Jul.   20.  Evansville,    Ind Jun.  17 


19. 
19. 


Proposals 

For   Proposals   Advertised,   See   Pages 
59,   60,   61,  62   and   63. 

WATERWORKS. 

Bids  See  Eng. 

Close.  Record. 

Jun.  19.  Pipe  Line,  Trinidad,   Col.. Jun.  10 

Adv.  Jun.  10. 
Jun.  20.  Water  Works,  CarroUton, 

lU Jun.  10 

Jun.  21.  Meters,    Cleveland,    Ohio.  Jun.  17 
Jun.  22.  Improvements,     Green- 

wioh,   Ohio    Jun.  17 

Jun.  23.  Meters,       Washington, 

D.  C Jun.     3 

Jun.  23.  Pipe,   Panama   Jun.  17 

Jun.  26.  Pipe,    etc.,    Panama Jun.     3 

Jun.  26.  Water    Works,    Harrison, 

Ark Jun.  10 

Adv.  Jun.  10,  17. 
Jun.  26.  Mains,   Hydrants,  Valves, 

Etc.,   Postville,   Iowa Jun.  17 

Jun.  27.  Dam,    Shawano,   Wis Jun.  17 

Adv.  Jun.  17. 

Jun.  27.  Mains,    Dunning,    III Jun.  17 

Jun.  28.  Filtration  Plant,  St.  Hya- 

cinthe.  Que Jun.  10 

Jun.  28.  Pipe,  Vancouver,  B.  C...  Jun.  10 

Jun.  28.  System,    Oakdale,   La Jun.  17 

Jun.  30.  Filter,    Etc.,    Barnesville, 

Ohio   Jun.  17 

Adv.  Jun.  17. 
Jun.  30.  Water     Works,     Ankeny, 

Iowa     Jun.  17 

Adv.  Jun.  17. 
Jul.      5.  Reservoir,     etc..     Middle- 
town,  Ohio Jun.  10 

Adv.   Jun.   10,   17. 
Jul.   10.  Pipe,     Etc.,     Washington, 

D.   C Jun.  17 

Franchise,    Williamsburg, 

Va May  27 

Adv.  May  27.  June  3. 

SEWERAGE  AND  SEWAGE 
DISPOSAL. 


Jun. 

Jun. 

Jun. 
Jun. 
Jun. 
Jun. 
Jun. 
Jun. 

Jun. 
Jun. 

Jun. 
Jun. 
Jun. 

Jun. 

Jun. 
Jun. 

Jun. 
Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jun. 

Jul. 

Jul. 

Jul. 

Jul. 

Jul. 


Little  Falls,   N.   J Jun.     3 

Adv.  Jun.   3. 
Oskaloosa,  Iowa   Jun.  10 

Adv.  Jun.  18. 

Boston,   Mass Jun.  17 

McComb,    Miss May  27 

Michigan   City,   Ind Jun.     3 

Hartford,   Conn Jun.  10 

St.    Louis,    Mo Jun.  10 

Westfleld,    Pa Jun.  10 

Adv.  Jun.  10,  17. 

Toronto,   Ont Jun.  17 

Lexington,  Ky Jun.  17 

Adv.  Jun.  17. 

Philadelphia,   Pa Jun.  10 

Trenton,    N.   J Jun.  17 

Milwaukee,     Wis Jun.     3 

Adv.  Jun.  3  to  17. 

The  Pas,  Man Jun.     3 

Youngstown,  Ohio  Jun.  17 

Houston,  Tex Jun.  10 

Adv.  Jun.  10. 

.lamestown,    N.   D Jun.  17 

Tucson,    Ariz Jun.     3 

Adv.  Jun.  3,  10. 

Bouton,    Iowa    Jun.  17 

Thief  RiVer  Falls,  Minn..  Jun.  10 

Lorain,   Ohio    Jun.  17 

Jersey  City,  N.  J Jun.  17 

Traer,    Iowa Jun.  17 

Frankfort,    Ind Jun.  10 

Ann   Arbor,   Mich Jun.  10 

Portsmouth,  Ohio  Jun.  17 

Gainesville,   Fla Jun.  17 

Plalnfleld,   N.   J Jun.  17 

Adv.  Jun.  17. 
Johnsonburg.  Pa Jun.  17 

Adv.  Jun.  17, 


Jun. 

Jun. 
Jun.  19. 
Jun.  19. 


Jun. 

20. 

Jun. 

20. 

Jun. 

20. 

Jun. 

20. 

Jun. 

20. 

Jun. 

20. 

Jun. 

20. 

Jun. 

20. 

Jun. 

20. 

Jun. 

21. 

Jun. 

21. 

Jun. 

22. 

Jun. 

22. 

Jun. 

22. 

Jun. 

22. 

Jun. 

2S. 

Jun. 

24. 

.lun. 

26. 

Jun. 

2fi. 

Jun. 

26. 

Jun. 

26. 

Jun. 

27. 

Jun. 

28. 

Jun. 

29. 

Jun. 

30. 

Jun. 

30. 

Jun. 

30. 

Jun 

30. 

Jul. 

1. 

Jul. 

3. 

Jul. 

3. 

.lul. 

3. 

Jul. 

3. 

Jul. 

5. 

Jul. 

5. 

.lul. 

5. 

Jul. 

5. 

Jul. 

6. 

.Tul. 

7. 

Jul. 

10. 

Jul. 

11. 

Jun. 

19. 

Jun 

19. 

Jun. 

19. 

Jun 

19. 

Jun 

19. 

Jun 

19. 

Jun. 

19. 

Jun. 

19. 

Jun. 

19. 

Jun. 

19. 

Jun. 

20. 

Jun. 

20. 

Jun. 

20. 

Jun. 

20. 

Jun. 

20. 

Jun. 

20. 

Jun. 

20. 

Jun. 

20. 

Jun. 

20. 

Jun. 

20. 

Jun. 

20. 

Jun. 

20. 

Jun. 

20. 

Jun. 

20. 

Jun. 

20. 

Jun. 

20. 

Jun. 

20. 

Jun. 

21. 

Jun. 

21. 

Jun. 

21. 

Jun. 

21. 

Jun. 

21. 

Jun. 

21. 

Jun. 

21. 

Jun. 

21. 

Jun. 

21. 

Jun. 

21 

Jun. 

22. 

Jun. 

22. 

Jun. 

22. 

Jun. 

22. 

Jun. 

22. 

Jun. 

22. 

Jun. 

22. 

Jun. 

22. 

.Jun. 

22. 

Jun. 

23, 

Jun. 

23. 

Jun. 

23. 

Jun. 

2,'!. 

Jun. 

23. 

Jun. 

24. 

Jun. 

25. 

Jun. 

26. 

Jun. 

26, 

Jun. 

26. 

Jun. 

26. 

Jun. 

26. 

Jun. 

26, 

Jun. 

26, 

Jun. 

26. 

BRIDGES. 

Benton  Harbor,  Mich Jun.     3 

(3  Props.)  Adv.  Jun.  3,  10. 
Beaverton,  Mich Jun.     3 

Adv.  Jun.   3. 
Bonds,  Beaverton,  Mich..  Jun.     3 

Adv.   Jun.   3. 
Media,   Pa Jun.  10 

Adv.  Jun.  10. 

Illinois     May  27 

Las  Cruces,  N.  M Jun.     3 

Indianapolis,  Ind Jun.     3 

Connecticut    Jun.     3 

Adv.  Jun.   3,   17. 

Napa,    Cal Jun.  10 

Salem,  Ind Jun.  17 

Haddix  Station,   Ky Jun.  17 

Las  Cruces,  N.  M Jun.  17 

Gorham,   Me Jun.  17 

Dallas,   Tex Jun.  17 

Geneseo,  111.   ...j_. „  Jun.  17 

Perry,  N.  Y Jun.     3 

Adv.  Jun.  3,  10. 

Martin  City,  Mo Jun.  17 

El  Paso,  111 Jun.  17 

Rockford,   111 Jun.  17 

Granite  Falls,   Minn Jun.  17 

Gunnison,  Col Jun.  17 

Clintwood,   Va May  20 

California Jun.  10 

Rome,    Ga Jun.  17 

Wauseon,   Ohio   Jun.  17 

Bethlehem,  Pa Jun.  17 

Ventura,   Cal Jun.  17 

Greenwich,  Conn Jun.  10 

O'Neill,   Neb Jun.  10 

Dayton,   Ohio    Jun.  10 

La  Moure,  N.  D Jun.  17 

Holyoke,    Mass Jun.  17 

Adv.  Jun.  17. 

Winchester,  Ind Jun.  17 

Brewton,   Ala Jun.  16 

Morris,    Minn Jun.  17 

Visalia,   Cal Jun.  17 

Santa  Barbara,  Cal Jun.  17 

Maryland    Jun.  17 

Adv.  Jun.  27. 

Plymouth,    Ind Jun.  17 

Macon,   Miss Jun.  17 

Johnstown,   Pa Jun.  17 

Adv.  Jun.  17. 
Spokane,   Wash Jun.  17 

Adv.  Jun.  17. 

Columbus,  Ohio   Jun.  17 

Little   Falls,   Minn Jun.  17 

Rehoboth,    Del Jun.  17 

Adv.  Jun.  17. 

PAVING  AND  ROADS. 

Cresson,   Pa Jun.     3 

Montesano,  Wash Jun.     3 

Seattle,  Wash Jun.     3 

Cuyahoga    Falls,    Ohio . . .  Jun.     3 

Everett,  Wash Jun.     3 

Traer,    Iowa Jun.     3 

Hemett,   Cal Jun.  10 

Kearney,   Neb Jun.  10 

Evanston,  111 Jun.  10 

Adv.  Jun.  10. 

Yonkers,  N.  Y Jun.  17 

Rockville  Center,  Wis May  27 

Adv.  May  27. 

Sharpsville,   Pa Jun.  10 

Waterloo,    Iowa    Jun.  10 

Lexington,  Ky ". . .  Jun.  10 

Seattle,   Wash Jun.  10 

Philadelphia,  Pa Jun.  10 

Fort  Worth,  Tex Jun.  17 

New  York,   N.   Y Jun.  17 

Georgetown,   Ky Jun.  17 

Phoenix,  Ariz Jun.  17 

Lisbon,   Ohio    Jun.  17 

Jersey  City,  N.  J Jun.  17 

Peabody,   Kan Jun.  17 

Pullman,  Wash Jun.  17 

Kansas  City,  Mo Jun.  17 

Lisbon,  Ohio Jun.  17 

Adv.  Jun.  17. 

Racine,   Wis Jun.  17 

Charleston,    Miss May  27 

Sebrlng,  Fla May  27 

Vernon,    Ala May  27 

Grand   Forks,   N.   D Jun.  10 

Lisbon,   Ohio    Jun.  10 

Brooklyn,    N.    Y Jun.  17 

Independence,  Mo Jun.  17 

Lisbon,   Ohio   Jun.  17 

Adv.  Jun.  17. 

East  Hartford.  Conn Jun.  17 

Des  Moines,  Iowa Jun.  17 

Anniston,   Ala Jun.  10 

Marysville,    Ohio    Jun.  17 

Covington,  Ky Jun.  17 

Adv.  Jun.  17. 
Long   Island    City,    L.    I., 

N.   Y Jun.  17 

Painesville,   Ohio   Jun.  17 

Lisbon,    Ohio    Jun.  17 

Adv.  Jun.  17. 

Canton,   Miss Jun.  17 

Muscatine,  Iowa Jun.  17 

Gladwin,   Mich Jun.  17 

Ebensburg,    Pa Jun.  10 

Cincinnati,    Ohio    Jun.  10 

Indianapolis,    Ind Jun.  10 

Frankfort,  Tnd Jun.  10 

Grand    Ledge,    Mich Jun.  17 

Indiana   Jun.  17 

Indiana     May  27 

Washington,  Pa Jun.     3 

Cedar  Rapdds,  Iowa Jun.     3 

Marshalltown,   Iowa   Jun.  10 

Adv.  Jun,  10. 

Albany.    N.    Y Jun.  10 

Adv.   Jun.   10,   17. 

Seattle,   Wash Jun.  10 

Kingwood,    W.    Va Jun.  10 

California Jun.  10 

Kansas  City,  Kan Jun.  17 


Bids 

Close. 

Jun. 

26. 

Jun. 

26. 

Jun. 

26. 

Jun. 

26. 

Jun. 

26. 

Jun. 

26. 

Jun. 

26. 

Jun. 

27. 

Jun. 

27. 

Jun. 

27. 

Jun. 

27. 

Jun. 

27. 

Jun. 

27. 

Jun. 

27. 

Jun. 

27. 

Jun. 

27. 

Jun. 

27. 

Jun. 

28. 

Jun. 

29. 

Jun. 

29. 

Jun. 

29. 

Jun. 

29. 

Jun. 

30. 

Jun. 

30. 

Jun. 

30. 

Jun. 

31. 

July 

1. 

July 

1. 

July 

1. 

.lul. 

3. 

Jul. 

3, 

Jul. 

3. 

Jul. 

3. 

Jul. 

3. 

.lul. 

3. 

Jul. 

4. 

July 

5. 

July 

5. 

,lul. 

5. 

Jul. 

5. 

Jul. 

5. 

.Jul. 

5. 

Jvil. 

5. 

J\il. 

5. 

Jul. 

6. 

Jul. 

6. 

Jul. 

6. 

.lul. 

7. 

Jul. 

8. 

Jul. 

10. 

July  10. 

,Tul. 

10. 

Jul. 

17. 

See  Eng. 

Record. 

Harvard,   111 Jun.  17 

Adv.  Jun.  17. 

Everett,  Wash Jun.  17 

Avoca,  Iowa Jun.  17 

Youngstown,  Ohio  Jun.  17 

Malone,    N.    Y Jun.  17 

Adv.  Jun.  17. 

California   Jun.  17 

Traer,  Iowa Jun.  17 

Salt  Lake  City,  Utah May  13 

Jackson,    Tenn Jun.     3 

Adv.  Jun.  3. 

North   Bend,   Wash Jun.  10 

Apollo,   Pa Jun.  10 

Adv.  Jun.   10,   17. 

Newark,   N.   J Jun.  17 

St.   Louis,   Mo Jun.  17 

Maryland     Jun.  17 

Adv.  Jun.  17. 

Easton,  Md Jun.  17 

Ventura,  Cal Jun.  17 

Salem,    Ohio Jun.  17 

Cleveland,    Ohio    Jun.  17 

New  Martinsville,  W.  Va.  May  27 

Adv.  May  27  to  Jun    17. 

Lorain,   Ohio    Jun.  17 

Indiana    Jun.  17 

Woodbury,    N.    J Jun.  17 

Adv.    Jun.    17. 

Indiana    Jun.     3 

Indiana   Jun.  10 

Burlington,   Wis Jun.  17 

Vandergrift,    Pa Jun.  17 

Maumee,  Ohio   May  27 

Mobile,    Ala May  27 

Bay  Mlnette,  Ala Jun.     3 

Cumberland,   Md Jun.  17 

Louisville,    Ky Jun.  17 

Seymour,   Ky Jun.  17 

Lexington,  Miss Jun.  17 

Los   Angeles,   Cal Jun.  17 

Indiana    Jun.  17 

Danville,    Ky Jun.  17 

Adv.  Jun.   17, 

Indiana    Jun.     3 

Houma.    La Jun.     3 

Princeton,  N.  J Jun.  17 

Salt  Lake  City,  Utah Jun.  17 

Maryland    Jun.  17 

Adv.  Jun.  17. 

Plymouth,   Ind Jun.  17 

Indiana    •  Jun.  17 

Winona,   Miss Jun.  17 

Greenville,   N.   C Jun.  17 

Adv.  Jun.  17. 

Fulton,    Mo Jun.  17 

Rogersville,  Tenn Jun.  17 

Cincinnati,  Ohio   Jun.  17 

Defiance,  Ohio   Jun.  17 

Ashland,   Ohio Jun.  17 

Greenwood,   Miss May  20 

Beaver  Falls,  Pa.  Jun.  17 

East  View,  Ohio Jun.  17 


HYDRAULIC  CONSTRUCTION 
AND  RIVER  IMPROVEMENTS. 

Jun.  19.  Seawall,  Bridgeport, 

Conn May  27 

Adv.  May  27,  June  3. 
Jun.  29.  Stone,   New  Orleans,   La.  May  27 

Adv.  May  27  to  Jun.  17. 
Jun.  20.  Willows,      New     Orleans, 

La May  27 

Adv.  May  27  to  Jun.  17. 

Jun.  20.  Dam,  Marshall,  N.  C Jun.  17 

Jun.  21.  Wharf,  Seattle,  Wash...  Jun.  10 
Jun.  21.  Levee    Work,    Jonesboro, 

111 Jun.  17 

Jun.  22.  Irrigation,    Malta,    Mont.  May  13 

Adv.   May  13. 
Jun.  23.  Ditches,  Crookston,  Minn.  Jun.  17 
Jun.  24.  Irriga.,  Balmorhea,  Tex. .  May  27 
.Tun.  24.  Dredging,       Washington, 

D.  C Jun.  10 

Jun.  24.  Irrigation,  El  Paso,  Tex. .  Jun.  17 
Jun.  26.  Drainage,  Bouton,  Iowa..  Jun.  17 
Jun.  27.  Canal    Work,    Albany, 

N.  Y Jun.  10 

Jun.  27.  Levee,  Kansas  City,  Mo.  Jun.  10 
Jun.  28.  Drainage,  Windom,  Minn..  Jun.  10 
Jun.  30.  Dredging,  Baltimore,  Md.  Jun.     3 

Adv.  Jun.  3  to  17. 
July  ■  1.  Drainage,    Boston,    Mass.  Jun.     3 
Jul.     1.  Levee,   Sullivan,  Ind Jun.  17 

Adv.  Jun.  17. 

July    3.  Jetty,   Gardiner,   Ore May  27 

Jul.     3.  Tunnel,  Loveland,  Col Jun.  17 

Adv.  Jun.  17. 
Jul.   10.  Drainage,    Riverside,   Cal.  Jun.  17 
Jul.   10.  Pier,  Sarasota,  Fla Jun.  17 

Adv.  Jun.  17. 
Jul.   11.  Dredging,   Baltimore,   Md.  Jun.  10 

Adv.  Jun.  10,  17. 
Jul.   11.  Breakwater,    C  1  e  v  eland, 

Ohio    Jun.  17 

Adv.  Jun.  17. 

PUBLIC   BUILDINGS   AND 
SCHOOLS. 

Jun.  19.  Neenah.   Wis May  II 

Adv.  May  13,  29. 

Jun.  20.  Putnam,   Conn May  2( 

Jun.  20.  Springdale.  Iowa May  20 

Jun.  20.  Dunn  Center,  N.  D May  17 

Jun.  20.  Dayton,   Ohio    Jun.     3 

Jun.  20.  Waterloo,   N.   Y Jun.     S 

Jun.  20.  South  Bend,  Ind Jun.  10 

Jun.  20.  Ann    Arbor,    Mich Jun.  10 

Jun.  20.  Keewatin,   Minn Jun.  17 

,1un.  20.  Kingsville,   Ont Jun.  17 

Jun.  20.  Scioto,   Ohio   Jun.  17 

Jun.  21.  Douglas,  Ariz May  S» 

Jun.  21.  Klldeer,  N.  D May  J7 

Jun.  21.  Pittsburgh,    Pa May  27 

Adv.  May  27  to  Jun.  17. 

Jun.  21.  Leesburg,   W.   Va Jun.  10 

Jun.  21.  Seville,    Ohio    Jun.  in 

Jun.  21.  Weehawken,   N.  J Jun.  17 

Jun.  21.  Brooklyn,   N.  Y Jun.  17 

Jun.  21.  Good   Thunder,   Minn Jun.  17 

Jun.  22.  MInden,  La May  JO 

Jun.  22.  Rumf ord.  Me.   May  27 


Bids  See  Eng. 

Close.  Record. 

Jun.  22.  Ansonla,    Ohio    Jun.     3 

Jun.  22.  New  Orleans,   La Jun.  10 

Jun.  22.  Knoxville,    Iowa    Jun.  10 

Jun.  22.  Hebron,    N.    D Jun.  10 

Jun.  22.  Byron,   Minn Jun.  17 

Jun.  23.  Washington,    Ind May  17 

Adv.  May  27,  June  i. 

Jun.  23.  Alliance,    Ohio May  17 

Jun.  23.  Grand   Rapids,   Ohio Jun.  10 

Jun.  23.  Des  Moines,  Iowa Jun.  10 

Jun.  23.  Kearney,   Neb Jun.  10 

Jun.  23.  Wayne,    Neb Jun.  10 

Jun.  23.  Edmund,    N.    D Jun.  10 

Jun.  23.  White,   S.   D Jun.  17 

Jun.  23.  Superior,    Wis Jun.  17 

Jun.  23.  Solesberry,   Ind Jun.  17 

Jun.  23.  Boston.   Mass Jun.  17 

Jun.  23.  Annapolis,   Md Jun.  17 

Jun.  24.  MoAllen,   Tex Jun.  17 

Jun.  24.  Quincy,  Pa Jun.     3 

Jun.  24.  Plymouth,  Mich.    Jun.  10 

Jun.  24.  Selkirk,   Ont Jun.  17 

Jun.  24.  Proctor,    Minn Jun.  17 

Jun.  24.  Plymouth,   Mich Jun.  17 

Jun.  24.  Placentla,   Cal Jun.  17 

Jun.  25.  Albuquerque,   N.   M May  J7 

Jun.  26.  Redfleld,   S.   D May  M 

Adv.  May  20,  27. 

Jun.  20.  Grlnnell,    Iowa May  27 

Jun.  26.  Pottstown,    Pa Jun.     I 

Jun.  26.  Lake  Linden,   Mich Jun.     3 

Jun.  26.  Harpster,  Ohio  Jun.  10 

Jun.  26.  Pompton  Lake,  N.  J Jun.  10 

Jun.  26.  Wilkinsburg,   Pa Jun.  17 

Jun.  26.  Rockwell  City,  Iowa Jun.  17 

Jun.  26.  Albion,   Ind Jun.  17 

Jun.  26.  Deer   Park,   Ohio Jun.  17 

Jun.  27.  Lewis,  Iowa May  27 

Jun.  27.  Erie,  Pa May  27 

Adv.  June  3. 

Jun.  27.  Rochester,    N.    Y May  27 

Adv.  May  27  to  Jun.  17. 

Jun.  27.  Mendota,    111 Jtin.  10 

Jun.  27.  Dunning,    lU Jun.  10 

Jun.  27.  Atlanta,    Ga    Jun.  17 

.Jun.  27.  Jefferson,   Ohio   Jun.  17 

Jun.  28.  New  Albany,  Ind Jun.  10 

Jun.  30.  Edmore,    N.    D Jun.  10 

July    1.  Webb  City,   Mo Jun.     S 

Adv.  Jun.  3,  10. 

1.  Joplln,   Mo.    ...  .1. Jun.  10 

1.  Carthage,   Ohio    Jun.  17 

1.  Red    Wing,    Minn Jun.  17 

1.  Muscatine,  Iowa   Jun.  17 

3.  Grand   Rapids,   Mich Jun.  17 

Adv.  Jun.  17. 

Jul.     3.  WemersvlUe,   Pa Jun.  17 

July    6.  ChllUcothe,  Ohio   Jun.  10 

Jul.     6.  Washington.   D.   C Jiin.  17 

Jul.     6.  Knoxville,    Iowa    Jun.  17 

Adv.  Jun.  17. 
Jul.      7.  Ditch,  Blue  Earth,  Minn..  Jun.  17 

Jul.   10.  Jacksboro,   Tenn Jun.  17 

July  20.  ChllUcothe,  Ohio   Jun.  10 

Aug.    7.  Portland,  Ore.   Jun.  10 

Adv.  Jun.  10,  17. 

.  Reidsville,   N.    C Jun.  17 

Adv.  Jun.  17. 


July 

Jul. 

Jul. 

Jul. 

Jul. 


PRIVATE   BUILDINGS. 

20.  Vancouver,  B.  C Jun.  17 

20.  Lebanon,  Pa Jun.  17 

27.  Midland,   Mich Jun.  17 

30.  Harrisburg,   Pa Jun.  17 

30.  Private      Bldg.,      Cincin- 
nati,  Ohio May  27 

1.  New   Orleans,    Ia May  M 

1.  Grand   Island,   Neb May  20 

1.  Arcadia,   La Jun.  17 

1.  Sunbury,   Pa Jun.  17. 

— .  Cincinnati,   Ohio    Jun.  17 

Adv.  Jun.  17. 


NEW   INDUSTRIAL   PLANTS. 

Jun.  24.  Bridgeport,   Conn Jun.  17 

Adv.  Jun.  17. 

Jul.     1.  Davenport,  Iowa   Jun.  17 

July  15.  West   AUls,    Wis Jun.  10 

MISCELLANEOUS. 


Jun. 
Jun. 
Jun. 
Jun. 
Jun. 

July 
July 
Jul. 
Jul. 


Jun. 


Jun. 
Jun. 


Jun, 


Jun. 


Jun. 
Jun. 


Jun. 
Jun. 


Jun. 
Jun. 


Jun. 


Jun. 
Jun. 
Jun. 

July 
Jul. 


July 
Jul. 


Jul. 
July 


20.  Underpass,  Connecticut..  Jun.     t 

Adv.  Jun.  3,  17. 
29.  Subway,  Toronto,  Ont Jun.  17 

20.  Steel   Sash,   Los  Angeles, 

Cal Jun.  17 

21.  Chemical     Engine,     etc., 

Butte,  Mont Jun.     1 

Adv.  Jun.  3. 
21.  Garbage      Incinerator, 

Rochester,  N.  Y Jun.  17 

21.  Wall,    Gorham,   Me Jun.  17 

22.  Elevator,   Corpus   ChrlstI, 

Tex Jun.     t 

22.  Sand.    Gravel,    Etc.,   New 

York,  N.  Y Jun.  17 

26.  Cranes,     Scrapers,     Etc., 

Seattle,  Wash Jun.  10 

26.  El.  Rys.,  New  York,  N.  Y.  Jun.  17 
26.  Sprinkler     System,     Etc., 

Minot,  N.  D Jun.  17 

Adv.  Jun.  17. 

26.  Generator    Sets    for    Fog 

Station    Signal,    Detroit, 

Mich Jun.  17 

Adv.  Jun.  17. 

27.  Tunnels,  Etc.,  Geneva,  111.  Jun.  17 

29.  Oil,  Etc.,  Panama Jun.  17 

30.  Mechanical  Mall  Handling 

Appar.,  New  York,  N.  Y.  May  12 
1.  Cranes,  Seattle,  Wash...  Jun.  10 
1.  Heating     Plant     in     Mun. 

Bldg.,  Shanghai,  China. .  Jun.  17 

Adv.  Jun.  17. 
3.  Fire      Escapes,      Tunica, 

Miss Jun.  10 

3.  Wire   Cables,    Etc.,   Mem- 
phis.  Tenn Jun.  17 

Adv.  Jun.  17. 

5.  Elevator.  Troy,  N.  Y Jun.  17 

17.  Hail     Handling     Device, 

New  Orleans,  La May  27 

—  El.  Rys.,  New  York,  N.  T.  Apr.  M 

Adv.  Apr.  >9  to  May  II. 
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NOTICE  OF  BIDS  FOR  CON- 
STRUCTION OF  DAM  AND 
POWER  HOUSE  FOR  THE  CITY 
OF  SHAWANO,  WISCONSIN 

Notioe  U  berabr  Vven  Uut  sealed  bids 
gPdot»eJ  "Bid  on  Dam  and  Power  Houm" 
wtn  be  received  by  the- City  Clerk  of  the 
City  of  Shawano,  Wis.,  up  to  7.10  p.  m.,  on 
J«M  IT.  IfK.  TIm  work  for  which  said 
WdB  diall  be  made  Is  the  oonatniction  of 
a  eoocrete  dam  with  a  ISO-ft.  spillway, 
brick  power  hooae.  two  concrete  flumes, 
wine  walls,  core  walls,  apron  for  dam,  all 
of  reinforced  concrete,  excavation  and 
dykinc.  all  as  per  plans  and  specincations 
on  file  at  the  oAoe  of  the  City  Clerk  or  at 
the  oOce  of  the  Power  Baglaaarlnc  Com- 
pany, consultlnc  emtneers.  Minneapolis, 
Minn. :  also  Inrtnding  the  electrical 
eqnlpaient.  water  wheel,  and  Kovemor 
with  their  connections  for  their  operation 
and  Installing  them  as  per  plans  and 
apedfleationa  on  flle.  also  for  the  erection 
and  oonatniction  of  poles  and  wires  and 
famishing  of  materials,  with  the  excep- 
tion of  poles,  which  will  be  furnished  by 
the  city,  to  conduct  such  ctirrent  from  the 
dam  to  the  City  of  Shawano,  in  accord- 
ance  with  the  plans  and  spedflcations  on 
file. 

There  will  be  required  for  the  comple- 
tion of  this  work  approximately  the  fol- 
lowing amounts  of  material,  excavations, 
etc.: 

Total  concrete,  cu.  yd 3.500 

Total  excavation,  cu.  yd. 2,600 

Reinforcing  steel  bars.  H  to  1-in.  .lOt.OOO 

Structural  steel 66,000 

T-in.  Lackawanna  steel  piling  (sec- 
ond hand)   ZS4.000 

CMBBOn  brick 4S.OO0 

Oolooial  sand  mould  brick 26,000 

Tile.  5  X  S  x  12  in 6,000 

That  the  City  of  Shawano  will  famish 
a  rock  crusher  and  the  City  of  Shawano 
has  now  about  six  hundred  cords  of  field 
rock  on  the  site,  and  will  furnish  the 
iiiiiiiassij  rock  to  be  used  in  the  construc- 
tion, which  Is  to  be  takes  into  considera- 
tion in  the  amount  of  the  bid  offered. 

Notice  is  hereby  (Iven  that  the  EHectric 
Ugbt  and  Water  Commission  will  also  re- 
oelTe  bids  separately  for  the  material  to 
he  oaad  In  the  construction  of  the  dam 
and  power  house  and  for  oonveyinB  the 
current  to  the  City  of  Shawano  and  for 
the  labor  In  buildins  the  dam  and  con- 
structing a  power  house  and  equipment 
and  lines  for  conveyins  the  current  ac- 
cording to  the  plans  and  spcciOcations,  to 
wit: 

A  separate  bid  on  approximately  4000 
barrels  sack  oemeat  to  be  delivered  from 
time  to  time  in  carload  lota  as  needed,  f.o.b. 
Shawano,  Wis.,  dorinc  the  construction  of 
the  dam  and  power  house :  cement  to  be  of 
soeta  quality  as  Is  satisfactory  to  the 
Powtr  gn»1nsorin»  Co.  or  the  oAldals  of 
the  City  of  Shawano. 

Also  101,000  lb.  of  reinforcing  steel  de- 
formsd  bars,  H  to  1  In. 

•6,000  lb.  of  structural  steeL 

U4,000  lb.  of  No.  7  Lackawanna  steel 
pllinr  (second  hand),  or  any  other  steel 
pUlnK  as  (ood  as  LAckawanna  steel,  sub- 
ject to  approval  of  the  Power  E^nsineer- 
Inc  Co.  or  the  city  ofBdals  of  the  City  of 
Shawano. 

Also  sealed  b(ds  will  be  received  for 
4S.0M  common  bricks,  and 

M.OOO  Colonial  sand  mould  brick,  and 

MM  tttsa.  S  z  t  X  12  in. 

Baals  rt  Mda  will  also  be  received  for  the 
sisiiniisl  equipment,  water  wheel  and  gor- 
amor  and  lines  for  conveyinc  the  current 
from  the  power  bouse  to  the  City  of 
Shawano,  acoordinK  to  the  plans  and 
spccilloatlons  on  flle  with  the  City  (Tlerk 
of  the  City  of  Shawano  or  the  Power  En- 
flneerlnK  Co.  of  Minneapolis,  Minn., 
saccQitlnc  the  poles,  which  will  be  fur- 
nlabsd  by  the  city. 

Separate  bids  will  also  be  received  fpr 
0IS  work  and  .labor,  outside  of  the  ma- 
terial. In  constro^nx  such  dam  and  power 
od  necesssry  equipment  and  erect- 


Official  Proposal  Announcements 

Price.  $2.40  an  inch.— Copy  can  be  received   until 
Thursday  10  a.  m.  for  issue  mailed  the  next  morning 


ing  the  poles  to  convey  the  current  from 
the  dam  to  the  city  of  Shawano. 

All  bids  shall  be  accompanied  by  cash 
or  a  certified  check  made  payable  to  the 
City  Treasurer,  drawn  on  some  responsible 
bank,  to  the  amount  of  five  per  cent  of  the 
bid.  and  the  successful  bidder  shall  be  re- 
quired to  execute  an  approved  bond  In  the 
sum  of  the  total  amount  of  the  bid.  That 
a  form  of  the  bond  has  been  prepared  and 
Is  now  on  flle  In  the  oftlce  of  the  City 
Clerk. 

The  right  is  reserved  by  the  city  to  re- 
ject any  or  all  bids. 

Dated  this  8th  day  of  June,  A.  D.  1916. 

Enectric  Light  and  Water  Works  Com- 
mission of  the  City  of  Shawano,  perform- 
ing   the    duties    of    the    Board    of    Public 

Works. 

B.  ROYER, 

LOUIS  ROLLMANN, 

HENKY  E.  SCHUSTER. 

J.  A  LIEXJ. 

R.  A.  UPHAM. 

Bids  open  June   SO,   1916. 

NOTICE    TO    CONTRACTORS. 

WATER  WORKS  SYSTEM 

ANJCENY,  IOWA. 
Bids  Received. 

Sealed  bids  will  be  received  by  the 
Town  Clerk  until  2  p.  m.,  on  the  30th  day 
of  June,  1916,  for  furnishing  all  labor,  ma- 
terials and  tools,  and  the  construction  of  a 
water  works  system  for  the  Town  of  An- 
keny,  Iowa.  Bids  must  be  made  upon  the 
blanks  in  the  speciflcations,  provided  for 
that  purpose. 

Money  Available. 

For  the  construction  of  the  portion  of 
the  waterworks  specified  below  there  is 
available  to  contractors  about  $10,000. 
The  bonds  have  been  sold  to  Geo.  M. 
Bechtel  &  0>mpany.  of  Davenport,  Iowa. 

Work    Included   and    Certified   Check. 

The  work  will  be  divided  Into  the  fol- 
lowing sections  and  with  each  bid  will  be 
required  a  certified  check  as  follows : 

Certified 
Check 

Section  No.  1,  tower  and  tank $300.00 

Section  No.  2,  distribution  system.  .  SOO.OO 
Section  No.  3.  pumping  machinery.    150.00 

The  checks  will  be  payable  to  the  Town 
of  Ankeny,  Iowa,  and  will  be  drawn  upon 
some  responsible  bank.  Checks  of  unsuc- 
cessful bidders  will  be  returned  to  them 
within  one  week  from  the  date  the  con- 
tracts are  awarded.  Checks  of  the  suc- 
cessful bidders  will  be  held  two  weeks 
from  the  date  of  the  awards  of  the  con- 
tracts for  them  to  enter  into  contract  and 
furnish  acceptable  bonds.  The  certified 
checks  will  then  be  returned.  In  case  a 
successful  bidder  fails  to  properly  enter 
Into  contract  with  the  Town  of  Ankeny 
and  furnish  acceptable  bond  within  two 
weeks  from  the  at>ove  date,  the  certlfled 
check  or  checks  will  be  forfeited  to  the 
Town  of  Anlteny  as  previously  agreed 
liquidated  damages. 

Securing  Plans  and  Specifications. 

All  bidders  must  call  for  plans  and 
R|>eclflcatlons  before  the  day  of  the  letting. 
Tbey  may  be  sectired  of  A.  L.  Stebleton, 
Town  Clerk,  Ankeny,  Iowa.  Plans  and 
specifications  will  be  furnished  only  to 
parties  intending  to  bid  upon  the  work. 
A  charge  of  $S  will  be  made  but  will  be 
refunded  If  the  plans  and  specifications 
are  returned  In  good  shape  within  one 
week  from  the  date  of  the  letting. 
Bonds. 

Bonds  will  be  returned  In  the  following 
amounts : 

Section  No.  1 $4,000.00 

Section  No.  2 4,000.00 

Section  No.  3 1,200.00 

Right  Reserved. 

Ths  Town  of  Ankeny  reserves  the  right 
to  reject  any  and  all  bids. 

F.  E.  SPIERS. 

Mayor. 

A.  L.  STEBLWrON, 

Town  Clerk. 


Bids  open  June  30.  1916. 

FILTER,  PUMP  STATION  AND 
ELEVATED  TANK 

BARNESVILLE,  OHIO. 

Separate  sealed  bids  will  be  received  by 
the  Board  of  Trustees  of  Public  Affairs  of 
the  Village  of  Barnesville,  State  of  Ohio, 
at  the  office  of  said  Board,  until  12  o'clock, 
noon,  on  the  30th  day  of  June,  1916,  for 
furnishing  the  necessary  labor  and  mate- 
rials and  performing  the  necessary  work 
for  the  erection  and  construction  of  an 
elevated  steel  tank,  rapid  sand  filters  and 
appurtenances  and  a  pumping  station  for 
the  water  works  of  said  village,  according 
to  the  plans  and  specifications  for  the 
same  on  file  in  said  office. 

The  elevated  steel  tank  will  have  a  ca- 
pacity of  100,000  gallons  on  towers  55  ft. 
high. 

The  rapid  sand  filters  will  have  a  ca- 
pacity of  500,000  gallons  daily. 

The  pumping  station  will  be  a  brick  or 
concrete  structure  40  ft.  wide  by  46  ft. 
long  and  22  ft.  high. 

Said  bids  shall  be  separately  and  re- 
spectively indorsed  "Proposal  for  Stand 
Pipe,"  "Proposal  for  Rapid  Sand  Filter 
Plant  and  Appurtenances,"  "Proposal  for 
Pumping  Station,"  and  shall  be  made  upon 
printed  forms  which  will  be  furnished 
upon  the  terms  set  out  below.  Each  bid 
must  contain  the  full  name  of  every  person 
or  company  interested  in  the  same  and  be 
accompanied  by  a  certified  check  in  the 
amount  set  forth  in  said  speciflcations. 

Plans  and  speciflcations  and  printed 
forms  for  bids  may  be  seen  at  the  office 
of  the  said  Board  in  the  said  Village  of 
Barnesville,  or  copies  obtained  at  the 
office  of  Morris  Knowles,  consulting  engi- 
neer, Pittsburgh,  Pa.,  upon  the  payment 
of  ten  dollars,  which  will  be  refunded  if 
plans  and  speciflcations  are  used  in  filing 
bona  fide  bids. 

The  right  is  reserved  to  reject  any  and 

all  bids. 

J.  K  PORTERFIELD, 
F.  L.  HASBROUCK, 
C.  P.  DOBBINS, 
Board  of  Trustees  of  Public  Affairs, 
Barnesville,  Ohio. 
J.  W.  WHITE, 

Clerk. 
Ju>ie  7,  1916. 


Bids  open  July  1,  1916. 

CONCRETELEVEE  FACING, 

CONCRETE  FOOTINGS  AND 

EARTH  ENLARGEMENT 

SULLIVAN,  IND. 

Sealed  proposals  will  be  received  by  the 
Board  of  Commissioners,  Gill  Township 
Levee,  Sullivan  County,  Ind.,  until  2  p.  m., 
July  1,  1916,  at  the  office  of  Hays  & 
Hays,  attornejs,  Sherman  Building,  Sul- 
livan, Ind.,  for  the  construction  of  con- 
crete facing  (3  in.  thick)  on  river  side 
slope  of  present  levee,  concrete  footing  at 
the  toe  of  slope  and  for  repairing  and 
enlarging  the  present  earth  levee,  in  ac- 
cordance with  the  plans  and  speciflcations 
on  file  at  the  County  Surveyor's  Office 
Sullivan,  Ind. 

The  proposed  work  is  located  In  Gill 
Townuhlp.  Sullivan  County,  Ind.,  on  the 
left  bank  of  the  Wabash  River  below 
Rlverton,  Ind.  There  i..i  be  approxi- 
mately 70,000  sq.  yd.  of  concrete  facing, 
880  cu.  yd.  of  concrete  footing  and  85,000 
cu.  yd.  of  earth  work. 

Each  proposal  must  be  accompanied  by 
a  certified  check  for  fiv«  hundred  ($500.00) 
dollars. 

The  right  Is  reserved  to  reject  any  or 
all  bids. 

Q.  C.  GRAETBH,  Engineer, 

Briggs  Building, 
Sullivan,  Ind. 


Bids  open  June  26,  1916. 

WATER  WORKS  SYSTEM 

HARRISON,  STATE  OF  ARKANSAS. 
COUNTY    OF    BOONE. 

Notice  Is  hereby  given  that  sealed  pro- 
posals will  be  received  by  the  Chairman  of 
the  Board  of  Commissioners  of  Water  Im- 
provement District  No.  1,  of  Harrison, 
Ark.,  up  to  3  p.  m.,  of  the  26th  day  of 
June,  1916,  for  furnishing  the  materials 
and  constructing  a  system  of  water  works 
for  said  city. 

The  work  will  consist  of  approximately 
the  following : 

(a)  A  power  house. 

(b)  One  triplex  power  pump. 

(c)  One    oil    engine    or    electric    motor. 

(d)  One    reinforced    concrete    reservoir. 

(e)  Pipe  lines,  hydrants,  valves,  etc. 

(f)  Resetting  old  machinery  and  re- 
newing old  pipe. 

Bids  will  be  received  for  furnishing  any 
of  the  materials  above,  or  for  constructing 
the  works  complete. 

Proposals  must  be  addressed  to  the 
Chairman  of  the  Board  of  Commission- 
ers, at  Harrison,  Ark.,  and  must  contain  a 
certified  check  made  payable  to  the  said 
Chairman,  In  an  amount  equal  to  5  per 
cent  of  the  amount  of  the  bid. 

The  plans  may  be  seen,  and  blank  form 
of  proposal  procured,  at  the  office  of  the 
Consulting  Engineer,  Mr.  W.  O.  Galbreath, 
Harrison,  Ark. 

The  right  is  reserved  to  reject  any  and 
all  bids. 

W.  F.  GORDON, 
Chairman,  Board  of  Commissioners, 
Water  Improvement  District  No.  1. 


Bids  open  June  27,  1916. 

NOTICE  TO  CONTRACTORS. 

STATE  OF  MARYLAND,  STATE 
ROADS  COMMISSION 

601   GARRETT   BUILDING, 
BALTIMORE,  MD. 

Sealed  proposals  for  building  five  sec- 
tion of  State  Highway  aggregating  about 
21.40  miles  in  length,  as  follows: 

Contract  No.  A.  A.  8 — Anne  Arundel 
County:  One  section  of  State  Road  be- 
tween Mt.  Zion  and  Hills  Bridge,  about 
6.00  miles  in  length.  (Gravel  or  con- 
crete. ) 

Contract  No.  B-23 — Baltimore  County: 
One  section  of  York  Road  from  Verona  to 
Hereford,  about  3.07  miles  in  length. 
(Macadam  resurfacing,  oil  bound.) 

Contract  No.  F-18-A — Frederick  County : 
One  section  of  Emmittsburg  Pike  from 
Thurmont  to  beginning  of  Section  "B," 
about  4.00  miles  in  length.  (Macadam 
resurfacing,  oil  bound.) 

Contract  No.  T-9 — Talbot  County:  One 
section  of  State  Road  between  Stump- 
town  and  Trappe,  about  5.00  miles  in 
length.      (Concrete  roadway.) 

Contract  No.  Wo-14 — Worcester  County: 
One  section  of  State  Road  between  Poco- 
moke  and  the  Virginia  State  line,  about 
3.33  miles  in  length.  (Concrete  roadway.) 
— will  be  received  by  the  State  Roads 
Commission,  at  its  offices,  601  Garrett 
Building,  Baltimore,  Maryland,  until  12  m. 
on  the  27th  day  of  June,  1916,  at  whitdi 
time  and  place  they  will  be  publicly 
opened  and  read. 

Bids  must  be  made  upon  the  blank  form 
contained  in  the  book  of  specifications. 
Specifications  and  plans  will  be  furnished 
by  the  Commission  upon  application  and 
cash  payment  of  $1.00,  as  hereafter  no 
charges  will  be  permitted. 

No  bids  win  be  received  unless  accom- 
panied by  a  certified  check  for  the  sum 
of  five  hundred  ($500)  dollars,  payable 
to  the  State   Roads  Commission. 

The  successful  bidder  will  be  required 
to  give  bond  and  comply  with  the  Acts  of 
the  General  Assembly  of  Maryland  re- 
specting contracts. 

The  Commission  reserves  the  right  to 
reject  any  and  all  bids. 

By  order  of  the  State  Roads  Commis- 
sion this  9th  day  of  June,  1916. 

P.  H.  ZOUCK,  Chairman. 

WM.  L.  MAECTY,   Secretary. 


June  24,  1916 
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Lettering-Pen  Patent  Sustained 

A  decision  has  been  rendered  in  the  U.  S. 
Circuit  Court  of  Appeals  in  favor  of  the  Keuf- 
fel  &  Esser  Company,  upholding  the  validity 
of  the  patent  on  the  Payzant  lettering  pen.  A 
decision  was  handed  down  against  the  dis- 
tributors of  the  Shepard  pen  and  a  decree 
for  an  injunction  and  accounting  has  been 
granted. 

Adding    Semi-Trailer    Converts 
Roadster  Into  Truck 

By  the  addition  of  the  semi-trailer,  illus- 
trated herewith,  a  Ford  passenger  car  is 
claimed  to  be  readily  converted  into  a  1%-ton 
motor  truck.  By  this  method  the  full  drawing 
power  of  the  automobile  is  said  to  be  utilized. 
The  combination  of  the  Ford  and  the  semi- 
trailer  makes    a   vehicle   little   longer   overall 


house  at  New  York  at  5.30  p.  m.  one  day  and 
arrived  at  their  destination  at  Hartford  at 
11  p.  m.  the  following  day.  The  load  consisted 
of  unfinished  ball  bearings,  for  which,  owing 
to  the  existing  freight  congestion,  no  other 
means  of  transportation  could  be  obtained. 


Horse-Drawn  Wagons  Converted 
Into  Motor  Trucks 

By  equipping  them  with  motor-contained 
front  wheels  and  the  necessary  handling  ap- 
paratus, the  National  Fireproofing  Company's 
fleet  of  horse-drawn  wagons  for  use  in  the 
New  York  City  territory  is  rapidly  being  con- 
verted into  a  motor-truck  fleet  operated  by 
storage  battery.  The  construction  results  in 
a  front-wheel  drive,  and  has  given  satisfactory 
service.  By  adopting  it  the  company  was 
saved  the  necessity  of  discarding  its  large 
number  of  wagons.     It  has  also  resulted  in  a 


COMBINATION  CAN 
BE  HANDLED  IN 
SAME  MANNER  AS 
HOESE      AND      WAGON 


than  the  usual  type  of  motor  truck.  It  is 
claimed  that  it  can  be  backed  and  handled  in 
narrow  places  in  the  same  manner  as  a  team 
and  wagon,  and  with  equal  facility.  The  semi- 
trailer is  manufactured  by  the  Martin  Rock- 
ing Fifth  Wheel  Company  of  Springfield, 
Mass. 


saving  in  tire  bills,  the  rear  wheels  being  steel 
rimmed.  The  motor-contained  wheels  are 
manufactured  by  the  Couple-Gear  Wheel  Com- 
pany, of  New  York  City. 


Effectively    Compare     Red     and 
White  Pencils  on  Blueprints 

To  emphasize  the  advantage  of  using  Dix- 
on's white  352  pencil  for  writing  on  blueprints 
a  blue  circular  is  being  distributed  on  which 
red  and  white  writings  are  reproduced.  The 
Joseph  Dixon  Crucible  Company  believes  the 
contrast  between  the  red  on  blue  and  the  soft 
white  on  blue  to  be  enough  in  favor  of  Dixon's 
white  to  "sell"  all  who  see  the  folder. 


Motor  Trucks  Haul  Heavy  Load 
140  Miles  in  291/2  Hours 

Five  5% -ton  Mack  trucks,  pulling  three 
5-ton  trailers  and  operating  in  military  con- 
voy fashion,  recently  made  a  trip  from  New 
York  City  to  Hartford,  Conn.,  with  44  tons  of 
metal  in  291/2  hours.  The  length  of  the  trip 
totaled  140  miles.  The  trucks,  which  are  the 
property  of  the  Heavy  Haulage  Company,  of 
New    York    City,    started    from    the    custom 


Business  Notes 

The  Barber  Asphalt  Company's  $100  prize 
offered  to  students  of  highway  engineering  at 
Columbia  University  has  been  awarded  to  Mor- 
timer L.  Neinken,  of  Brooklyn,  for  an  ex- 
haustive paper  on  the  comparison  and  selec- 
tion of  roads  and  pavements. 

The  Asbestos  Protected  Metal  Company,  of 
Pittsburgh,   will   hereafter   be   represented    in 
Cincinnati  and  surrounding  territory  by  E.  G. 
Irwin,  with  offices  in  the  Union  Trust  Building. 

Charles  Johnston  has  been  made  district 
manager  of  the  General  Fireproofing  Com- 
pany's recently  opened  branch  at  Philadelphia. 

G.  H.  Stephens,  manager  of  the  New  York 
office  of  the  Stephens-Adamson  Manufacturing 
Company,  of  Aurora,  111.,  has  resigned  on  ac- 
count of  ill  health. 

The  Ransome  Concrete  Machinery  Company 
has  secured  a  show  room  in  the  loop  district 
in  Chicago  at  which  the  various  Ransome 
products  will  be  exhibited. 

W.  B.  Lazear,  who  has  been  connected  with 
the  New  York  office  of  the  Stephens-Adamson 
Manufacturing  Company,  of  Aurora,  111.,  for 


the  past  year,  has  been  made  manager  of  that 
office,  succeeding  G.  H.  Stephens,  resigned. 

Charles  H.  White,  formerly  of  the  firm  of 
Anderson  &  White,  New  York  City,  agents  for 
the  Iowa  Valve  Company  of  Oskaloosa,  Iowa, 
has  re-entered  the  employ  of  the  Fairbanks 
Company,  New  York  City,  with  whom  he  was 
connected  some  few  years  ago.  Mr.  White 
will  have  charge  of  the  waterworks  depart- 
ment and  will  make  his  headquarters  at  the 
main  office,  Broome  and  Elm  Streets,  New 
York  City. 

The  Layne  &  Bowler  Company,  water-supply 
contractor,  has  moved  its  general  offices  from 
Houston,  Tex.,  and  its  sales  office  from  Kan- 
sas City,  Mo.,  to  combine  them  at  Memphis, 
Tenn.  The  largest  factory  of  the  company  is 
also  in  Memphis.  Branch  offices  will  be  main- 
tained in  the  West  and  South. 

The  Excavating  &  Screening  Machinery 
Company,  Minneapolis,  has  removed  its  office 
to  the  Security  Building. 

Charles  F.  Ames,  special  representative  of 
the  Epping-Carpenter  Pump  Company,  of 
Pittsburgh,  has  been  transferred  to  New  York 
City. 

W.  A.  Phillis,  formerly  connected  with  the 
National  Tube  Company,  has  been  made  ad- 
vertising manager  of  the  Borden  Company,  of 
Warren,  Ohio. 

The  Consolidated  Pipe  Company,  Los  An- 
geles, has  removed  its  offices  to  2440  East 
Ninth  Street. 

R.  H.  Wilson  has  been  made  manager  of  the 
new  special  steel-piling  department  of  the 
Walter  A.  Zelnicker  Supply  Company,  St. 
Louis. 

F.  T.  Crowe  &  Company,  Seattle,  have  re- 
moved their  offices  to  1103  First  Avenue. 


Trade  Publications 

The  following  companies  have  recently  is- 
sued trade  literature: 

Turbine  Sewer-Machine  Renovating  Com- 
pany, Milwaukee.  Catalog,  7  x  10  in.,  32 
pages.  Shows  turbine  sewer  machines;  de- 
scribes and  illustrates  their  use.  Letters  from 
users  and  diagrams  of  operation  in  sewer. 

E.  I.  du  Pont  de  Nemours  Company,  Wil- 
mington, Del.  Du  Pont  products  book  bound 
in  Fabrikoid,  5x8  in..  Ill  pages.  More  than 
250  products  of  that  company  listed  and  ex- 
plained. 

H.  W.  Clark  Company,  Mattoon,  111.  Circu- 
lars and  folders  describing  Clark  meter  boxes 
and  valve  housings. 

Waterloo  Cement  Machinery  Corporation, 
Waterloo,  Iowa.  Catalog,  8  x  11  in.,  24 
pages.  Describes  new  models  of  Wonder 
mixers  with  and  without  folding  track  loaders. 
Contains  table  of  dimensions. 

The  Texas  Company,  New  York  City. 
Booklet,  6x9  in.,  32  pages.  Gives  complete 
information  about  Texaco  Crater  compound — 
what  it  is  and  how  used. 

Lidgerwood  Manufacturing  Company,  New 
York  City.  Bulletin  16,  9  x  12  in.,  10  pages. 
Devoted  to  contractors'  standard  types  of  gaso- 
line hoists. 


FIVE   TRUCKS    WITH    THREE   TRAILERS   LEFT    NEW    YORK  CITY  AT   5.80  P.   M.  ONE  DAY   AND  ARRIVED    IN    HARTFORD    AT    11    P.    M.    THE    NEXT    DAY 
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Mexican  Crisis  Is  Not  Expected  to  Check  Business 

Mobilization  of  National  Guard  Takes  More  Men  Out  of  American  I"''"»''^7„\\"  J^^^^f^^^  ^°,J^ 
by  Net  Immigration  in  Any  Month  Since  October,  1913-Ra.lroads  .n  Better  Shape  as  to  W"  l-a'S 

red  «.„g».lon  i..  U,.n.  to  b.  .xp«t.d  wh.„  the        »»■"  h..  been  ,„dv.„,s,d  and  w.U  be  l.l  Ju„. 


UNDER  DIFFERENT  circumsUnces  our 
unsettled  rdations  with  Mexico,  terminat- 
iag  this  w«ek  in  a  virtual  ultimatum  and 
actiTe  preparations,  for  a  war  that  now  seems 
uiwvoidable,  might  have  had  a  very  serious  effect 
OB  the  bosiness  of  this  country.  As  it  is  not 
M^eetod,  however,  that  the  difficulties  in  sight 
can  tax  seriously  the  financial  resources  of  the 
government,  or  that  the  number  of  men  or  the 
vohune  of  material  which  may  be  required  can  be 
great  enough  to  cause  anything  that  might  be  re- 
fared  to  as  an  industrial  reorganization,  the 
country  as  a  whole  is  confident  that  business  will 
move  aloRg  much  as  if  no  diflSculty  had  arisen. 
TUs  attitude  is  reflected  in  the  slight  depression 
and  rapid  recovery  of  the  New  York  Stock  Ex- 
change following  the  publication  of  the  order 
mobilizing  the  National  Guard.  The  drastic  note 
to  the  de  facto  Mexican  government,  appearing 
later,  had  already  been  discounted. 

If  such  a  war  comes,  however,  it  is  likely  to 
op««te  to  prolong  the  present  prosperity  in  so 
far  as  it  induces  conservatism.  In  the  end  it 
wookl  be  a  boon  to  the  American  contractor,  since 
it  would  open  to  reconstruction  for  American 
enterprise  a  very  rich  territory  which  has  been 
closed  to  development  for  years,  and  whose  trans- 
portation and  public  facilities  require  consider- 
able rebuilding  to  restore  them  even  to  their  orig- 
inal state.  The  Southwest,  where  business  has 
long  suffered  from  the  unrest  in  Mexico,  and  is 
even  now  behind  that  of  other  sections,  would  be 
a  large  gainer  by  a  restoration  of  stable  condi- 
tions below  the  boundary.  How  much  it  would 
cost  to  accomplish  this  restoration  by  the  war 
which  seems  imminent  is  problematical.  How- 
ever, the  cost  of  the  withdrawal  from  production 
of  the  100,000  National  Guardsmen  called  out,  of 
the  50,000  to  200,000  additional  men  that  may  be 
added  to  our  regular  land  and  naval  forces,  and 
of  the  materials  needed  could  not  be  expected  to 
reach  the  proportions  of  a  drain  on  our  resources. 

Improvement  in  Rail  Delivery  Till  Fall 

Contractors  need  not  be  reminded  in  a  year  of 
•erioos  railroad  congestion  that  the  summer 
months  are  the  only  ones  in  which  they  may  ex- 
pect prompt  shipments.  The  net  surplus  of  idle 
cars  had  increased  on  May  1  only  to  30,000,  a 
figure  25  per  cent  below  that  for  the  same  date 
of  the  bnsy  year  of  1913,  and  only  from  one- 
quarter  to  one-ninth  that  at  the  corresponding 
tone  of  1910,  1911,  1912,  1914  and  1916.  Statis- 
tics show  that  by  October  of  each  year  at  the 
IktMt  the  number  of  idle  cars  is  greatly  reduced. 
In  1912,  with  a  surplus  of  130,000  in  May,  a  net 
shorUge  developed  in  September.    Further  rail- 


crops  begin  to  move,  in  spite  of  recent  additions 
to  rolling  stock.  Contractors  and  material  deal- 
ers would  be  wise  to  take  advantage  of  any  im- 
provement in  the  freight  situation  this  summer 
to  move  everything  the  condition  of  their  business 
will  warrant  purchasing  at  the  present  time. 

Bridges  and  Roads 

Bids  have  been  opened  for  the  construction  of 
a  bridge  at  Philadelphia  to  cost  $200,000.  A 
bridge  contract  amounting  to  $120,000  has  been 
awarded  at  Sacramento,  Cal.  A  bridge  at  New 
London,  Conn.,  which  will  be  contracted  for  in 
.\ugust,  will  cost  $75,000.  A  contract  will  be  let 
about  the  same  time  at  Aurora,  111.,  for  two 
bridges  to  cost  $70,000.  An  engineer  has  been 
engaged  for  a  reinforced-concrete  arch  bridge  to 
be  built  at  Rice  Lake,  Wis.  The  sum  of  $311,500 
has  been  voted  at  Spokane,  Wash.,  to  cover  the 
cost  of  eight  bridges,  contracts  for  which  will  be 
let  this  summer. 

Road  work  is  active,  especially  the  financing  of 
new  construction,  as  was  to  be  expected  from  con- 
ditions.   The  work  noted  this  week  includes: 

Cost  or 

Contracts  awarded :  Kind  Quantity 

Palatka.  Fla Brick    *H?'SSX 

Vlncennes,  Ind Paved  roads liJ'SSn 

Pittsburgh.    Pa Resurfacing    286,000 

Bids  opened: 

Trenton,  N.  J Highway    124,000 

Montclalr,  N.  J Asphalt    .I^.OOO 

New  Orleans,  La... Four  highways 334,000 

Bids  desired:  .^„ 

Albany,  N.  Y State  highways,  mi 250 

Bayonne,   N.   J Granite,  etc.,  sq.  yd....     35,500 

Arcadia,    Fla Paved  highways,  sq.  yd.  560,000 

Proposed  work :  ,  „ 

Urbana,  111 Brick  highways $82,000 

Madison,  Ind Concrete  road 77,000 

Mena,  Ark Highways,  mi 60 

San  Luis  Obispo,  Cal.  Highways,  ml 50 

Work    being   financed  :  Status 

Cambridge,   Maas. ..  Appropriation    consider- 
ed    1289,000 

Harrisonville.  W.  Va.  Bonds  sold 242,000 

Lewlsburg,  W.  Va. .  Bonds  for  sale 243.000 

Somerset,    Ky Bonds  for  sale 300,000 

Beizonia,   Miss Bonds  voted 950,000 

Lexington,   Miss. . .  .  Bonds  for  sale 475.000 

Bay  City,  Tex Bonds  sold 300,000 

Waterworks  and  Sewers 

A  $66,000  sewer  contract  has  been  awarded  at 
Hartford,  Conn.  Dayton,  Ohio,  has  awarded  a 
contract  for  constructing  a  storm  sewer  to  cost 
$97,000.  The  lowest  bid  received  at  Chicago  for 
constructing  the  Calumet  intercepting  sewer  was 
$653,000.  A  bid  of  $225,000  was  submitted  for 
constructing  waterworks  at  Aberdeen,  Wash. 
Low  bids  of  $268,000  and  $248,000  were  received 
for  constructing  two  sections  of  the  intercepting 
sewer    at    Milwaukee.      Another    section    of   this 


29.  Bids  are  also  desired  at  Freeport,  La.,  for 
constructing  sanitary  sewers,  and  at  Great  Falls, 
Mont.,  for  constructing  a  waterworks  system. 

Boston,  Mass.,  will  spend  $165,000  improving 
the  high-pressure  water  service.  An  $80,000 
sewer  is  to  be  built  at  Westville,  Conn.  Sewer  ex- 
tensions and  repairs  under  consideration  at  St. 
Joseph,  Mo.,  will  cost  $550,000.  Wichita,  Kan., 
has  been  directed  to  construct  a  $250,000  sanitary 

sewer. 

Buildings 

Industrial  plants  continued  to  bulk  large  in 
building  construction,  especially  in  new  proposed 
work.  The  more  important  building  work  noted 
in  this  issue  is  included  in  the  following  table: 

Cost 

Contracts  awarded :  Kind  of  Building  or  Size 

New  Bedford,  Mass .  Concrete  warehouse .. .  8-story 

Syosset,  L.  I Residence    $200,000 

Ogden,    Utah Packing  plant 300,000 

Lewiston,  Mont Bank  building   250,000 

Rifis  oDCHSd  • 

Philadelphia,  Pa School  buildings 251,000 

Rids  dssiFsd  '  * 

Yonkers,  N.  Y Manufacturing  plant. .  100,000 

Proposed  work :  „„„ 

>iew  York  City Apartment  house 600,000 

New  York  City Hotel  J9S'?92 

New  York  City Hotel    350,000 

New  York  City Addition  to  office  build- 
ing    250,000 

Syracuse.  N.  Y Factory   52?'SS* 

West  Hoboken,  N.  J. Town  hall 175,000 

Trenton,  N.  J Y.  M.  C.  A.  building.  .  250,000 

Philadelphia,  Pa ....  Machine    shop 320,000 

Chester,    Pa Power  house 1,000,000 

Baltimore,  Md University  building. . . .  200,000 

Norfolk,  Va Grain   elevator 1,000,000 

Roanoke,  Va Silk    mill 1,000,000 

Cleveland,    Ohio.  .  .  .  Engineers'  club 400.000 

Chicago,  111 Apartment   house 250,000 

Chicago,  111 Apartment  hotel 350,000 

St.   Paul.   Minn Athletic  club 650,000 

Kansas  City,  Mo ....  Mercantile   building...  250,000 

Dallas,  Tex University   building. . .  200,000 

San  Gabriel,  Cal Cotton   mill 300,000 

Seattle,  Wash Theater   250,000 

Portland,  Ore School    building 200,000 

Miscellaneous 

The  lowest  bid  received  at  New  York  City  for 
constructing  the  Fifty-fifth  Street  pier  was  $337,- 
000.  A  contract  has  been  awarded  in  Brookljm, 
N.  Y.,  at  $280,000,  for  constructing  twelve  ele- 
vated railroad  stations.  An  irrigation  contract 
amounting  to  $242,000  has  been  awarded  at  Fort 
Laramie,  Wyo.  Dredging  work  to  cost  $200,000 
will  be  let  July  1  at  Tacoma,  Wash. 

The  abolition  of  grade  crossings  at  a  cost  of 
$500,000  has  been  ordered  at  St.  Joseph,  Mo.  An 
engineer  has  been  engaged  for  irrigation  work  to 
cost  $300,000  at  Maxwell,  Cal.  A  railroad  with 
offices  at  Los  Angeles,  Cal.,  plans  to  spend  $771,- 
000  for  bridges  and  Improvements.  The  sum  of 
$1,400,000  has  been  voted  for  an  irrigation  dis- 
trict at  Lindsay,  Cal. 
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WATERWORKS 


high-L 
pMtns 


PROPOSED    WORK. 

■osHwi.    Massv— Citjr    Council    June    13 
'VOUdiUt.M*  to  be  spent  In  erectlnc  new 
service   staUon   and   com- 
nt  service.     Followlnc  were 

tlXOM  for  lm|>rovins  Car- 

oUBa  Aviniae  ptargroond,  Jamaica  Plain; 
nMJM  for  laytnc  oat  and  conatructlnc 
55  •wJS:  »SMM  for  wtdenlngradja 
hlBbwaira.  tnHwitnt  wldmbv  Charles 
Smet  at  Diaecn  Street:  I17S.0M  for  Hyde 
Park  Avenoe:  flM.OM  for  Cbelsea  Street. 
Cterleatown:  tIK.OM  for  Norfolk  Street, 
Ooccbeater:  tlM.OM  for  Belcrade  Avenue, 
West   Bosbury. 


CONTRACTING  NEWS 

Of  Special  Interest  to  Engineers,  Contractors,  Builders  and 
Manufacturers  of  Engineering  and  Building  Supplies 


Phlladelplila,  Pa.— Reported  about  $25,-  Scottsboro,  Ala.— The  City  Board  will 
000  will  be  spent  by  city  for  Inatallatlon  spend  about  $5,000  for  an  extension  to 
water  meters.  water  system. 


$1. 000.000 
Addreae 


ProvMence,      R.      I.— About 
water  bonds  to  be  eold  by  city. 
City  Clerk. 

Yonkars,  N.  v. — ^Water  bonds  for  $1(0,- 
«M.  hoaplUI  $67,000  and  Ore  bureau 
eoDlpment  beads  for  ta.OOO  sold.  Ad- 
dreaa  City  Clerk. 

Erie.  Ps.— J.  N.  Chester  of  PIIUburBh, 
In  a  report  to  dty  oa  Improvements  to 
water  works,  reeonuaenda  construction  of 
a  M,000.00e-c»I-  reservoir  on  helshu  south 
of  aty,  extension  of  watrr  mains,  removal 
of  pomp  at  station  and  Installation  of  two 


Media,  Ps. — City  Council  passed  on 
first  readlnc  bond  ordinance  of  $70,000  for 
Improvements  to  water  works,  authorized 
by  voters  at  re<^ent  election. 


Wilmington,  Del. — Reported  Chief  En- 
fdneer  of  the  Water  Commissioners'  has 
been  directed  to  ask  bids  for  three  8,000,- 
000-gal.  turbine  ribbon  centrifugal  pumps 
In   connection   with  the   new  reservoir. 

Dunn,  N.  C— Gilbert  C.  White,  Dur- 
ham, ensaced  as  engineer  for  Improve- 
ments to  be  made  to  city's  water  and 
light  plant. 

Plant  City,  Fla. — The  H.  8.  Jaudon  En- 
Klncerlng  Co.,  Havannah  Bank  &  Trust 
BIdK.,  Havannah.  Oa.,  In  a  report  to  City 
Council,  estimates  cost  of  constructing  a 
combined  electric  light  and  pumping 
plant  as  follows:  Brick  building,  $18,000: 
two  Nordberg  steam  engines  of  from  360 
to  400  hp.  each:  two  150  hp.  boilers,  two 
generators  of  150  kw.  each,  new  pumping 
station.  Installation,  etc.,  at  a  total  of 
$»l.0O0. 


,»^.*.*r*„M?"r°*'>» — Citizens  voted  June 
12,  $450,000  bonds  for  constructing  filter- 
ing plant.     Address  Mayor. 

LIms,  Ohio.— One  bundrad  and  fifty 
thousand  dollar  water  and  HOO.OOO  paving 
bonds  sold.     Address  City  Auditor. 

Huntington,  Ind. — Contract  soon  to  be 
let  by  city  for  deepening  13  wells  for  the 
city  water  supply.  John  W.  Moore,  Engi- 
neer, 47  Union  Trust  Building,  Indiana- 
polis. 

New  Castle,  Ind,— City  will  soon  let  con- 
tract for  drilling  a  12-ln.  well,  approxi- 
mately 120  ft.  deep,  for  city  water  supply, 
v."  .f!.,^-  Moore,  Engineer,  47  Union  Trust 
nulldlng,  Indianapolis. 

Little  York,  III.— Construction  of  water 
works  contemplated.  City  Engineer  of 
Monmouth  In  charge  of  plans 


Winslow,  III. — The  citizens  voted  bonds 
for    constructing    water    works. 

Ankeny,  Iowa.— Citizens  voted  $12,000 
bonds  for  water  works.  Lawrence  W. 
Cox,  Engineer,  Des  Moines;  A.  L.  Steble- 
ton.  Town  Clerk. 

St.  Paul,  Minn. — All  bids  opened  June  12 
by  Augu.st  Hohcnsteln,  General  Purchas- 
ing Agent,  for  furnishing  2  rotary  screens 
at  McCarron  Pumping  Station  rejected  as 
being  too  high.  Lowest  bid  $12,500  water 
department  design,  and  $10,500  Sanitary 
Corporation  design. 

Elkhart,  Kan.— Water  works  ^'mP™'?" 
ments  to  cost  $8,000^  contemplated.  Ao- 
dress  County  Clerk. 

Wetmore,  Kan.— Plans  being  prepared 
for  construction  of  water  works  and  sew- 
erage system.     Address  City  Clerk. 

Doland,  S.  D.— Water  works  bonds  for 
$6,000  will  be  sold  July  5  by  P.  L.  Brown, 
City    Auditor. 

Hinsdale,  Mont.— Reported  Hinsdale 
Special  Water  and  Light  Improvement 
District  has  been  created  by  the  Boara 
of  Valley  County  Commissioners  at  was- 
gow  and  that  bids  will  be  called  for  short- 
ly for  construction  of  waterworks  system, 
including  pumping  plant,  reservoir,  lines 
and  water  mains,  and  for  a  lighting  sys- 
tem and  light  plant.  W.  H.  Mann,  County 
Engr.,   Glasgow. 

Sheridan,  Mont.— Citizens  May  29  voted 
$26,000  bonds  for  water  works,  said  bonds 
to  be  sold  Julv  14  by  Frank  Carey,  Town 
Clerk. 


June  24,  1916 
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Chaffee,  Mo. — Citizens  will  vote  June  29 
on  issuing  bonds  for  installation  of  water 
works  and  sewers.  Frank  L.  Wilcox,  En- 
gineer, St.  Louis. 

Kansas  City,  Mo. — Tlie  Fire  &  Water 
Board,  Burton  Lowthen,  Chief  Engineer, 
is  investigating  tlie  water  system  with  a 
view   to  increase  the  supply. 

Paris,  Mo. — Construction  of  a  filtration 
system  contemplated;  cost  about  $12,500. 
Address  City  Clerk. 

Marvell,  Ark.— City  desires  to  grant 
franchise  tor  water  and  light  plant  to 
supply  1000  inhabitants.  Address  J.  M. 
Farrar. 

Stuttgart,  Ark. — City  Council  granted 
franchise  to  F.  G.  Prout  to  construct 
water  works. 

Kingsville,  Tex. — Agreement  reached  be- 
tween the  Texas  Southern  Electric  Co. 
and  the  city  whereby  the  city  will  pur- 
chase the  water  works  of  the  company. 
An  election  is  to  be  held  .lune  24  to  vote 
on  $150,000  bonds  for  said  purpose. 

Port  Arthur,  Tex. — See  "Sewerage  and 
Sewage   Disposal." 

Broken  Bow,  Okla. — See  "Sewerage  and 
Sewage  Disposal." 

Aberdeen,  Wash. — On  June  14  the  Coun- 
cil decided  to  reject  all  bids  opened  May 
31  for  constructing  the  Wishkah  water 
system,  and  to  do  tlie  work  themselves 
by  day  labor.      P.   F.  Clark,   City  Clerk 

Seattle,  Wash. — Council  adopted  a  res- 
olution providing  for  laying  water  mains 
in  North  .59th  St.,  from  Phinney  to  Whit- 
man Aves.,  and  in  McClellan  St.  from 
21st  South  to  31st  Ave.  South.  L.  B. 
Youngs,   Superintendent  of  Water. 

County  Commissioner  (Byron  Phelps, 
Clerk)  granted  2.5-year  franchise  to  I>ake 
Forest  Light,  Water  &  Power  Company 
of  Lake  Forest  Park.  Work  to  be  done 
by  day  labor. 

Bandon,  Ore. — Perhaps  during  the  sum- 
mer or  early  fall  the  city  will  consider  a 
$40,000  bond  issue  for  a  new  intake. 

Bouse,  Ariz. — New  La  Pax  Gold  Mining 
Company  reported  planning  constructing 
a  reservoir  1,750,000  gal.  capacity  and  is 
sinking  two  16-in.  wells  near  Colorado 
River  to  supply  same. 

Idaho  Falls,  Idaho.— City  is  considering 
installation  of  a  filtration  plant.  Address 
City  Clerk. 

BIDS     DESIRED. 

Salisbury,  N.  C— Until  July  12,  by 
Board  Water  Commissioners,  for  con- 
structing new  filtration  plant  and  new 
source  of  water  supply,  advertised  En- 
gineering Record.  J.  L.  Ludlow,  Engi- 
neer,   Winston-Salem. 

Clarksdale,  Miss. — Until  July  3,  by 
Yazoo  and  Mississippi  Delta  L,evee  Board 
(T.  C.  Dabney,  Ch.  Engr.)  for  furnishing 
and  equipping  a  pumping  plant  as  fol 
lows:  One  22,500-gal  per  minute  low- 
head  centrifugal  pump,  a  115-hp.  hori- 
zontal return  tubular  boiler  with  steel 
casing,  one  surface  condenser  suction 
and  discharge  pipe,  400  ft.  long,  one  con- 
crete and  frame  pumping  station,  con- 
crete piers  for  pipes,  etc.  Thos.  H.  Allen, 
Consulting  Engr.,  205  Bank  of  Commerce 
Building,    Memphis. 

Columbus,  Ohio. — Reported  desired  until 
July  7  for  25,000,000-gal.  steam  turbine 
centrifugal  pump.  G.  A.  Borden,  Pres. 
Board   Purchases. 

Michigan  City,  Ind. — Until  July  6,  by 
Board  Public  Works,  for  furnishing  wa- 
ter pipe  and  necessary  specials  adver- 
tised in  Engineering  Record.  Alexander 
Spychalski,   City  Clerk. 

Rock  Island,  III.— Until  July  1  by  Wal- 
lace Treichler,  Engineer,  tor  a  100,000- 
gal.  tank  and  125-ft.  tower. 

BIwablk,  Minn.— Until  June  27  by  H.  E. 
Greene,  Village  Clerk,  for  constructing 
wp,ter  works.  W.  J.  Hadja,  Engineer, 
Virginia. 

Great  Falls,  Mont. — Until  July  10,  by 
W.  H.  Harrison,  City  Clerk,  for  furnish- 
ing material  and  constructing  water 
works,  advertised  in  Engineering  Record. 
Burns  &  McDonnell,  Interstate  Building, 
Kansas    City,    Mo.,    Engineers. 

Los  Angeles,  Cal. — Until  July  10  by 
Board  of  Supervisors  (A.  M.  McPherrin, 
clerk)  for  erecting  40,000-gal.  water  tank 
with  tower  In  Los  Angeles  County  Water 
District  1,  San  Fernando  Valley;  also  sep- 
arate bids  for  furnishing  steel  water  pipe 
for  irrigation  purposes  for  the  Los  An- 
geles Water  District  2,  San  Fernando 
Valley. 

Lovelock,  Nev. — Until  July  15  by  County 
Commissioners  at  Winnemucca  for  con- 
structing distributing  reservoir  and  dis- 
tributing pipe  system  at  Lovelock,  work 
to  include  600  bbl.  Portland  cement, 
2  compartment  distributing  reservoirs, 
1,000,000  gal.  capacity,  lined  with  concrete 
and  roofed  with  lumber  and  corrugated 
iron,  with  accessories;  20,190  lin.  ft.  4,  6 
and  8-in.  c.-i.  pipe  or  lap  weld  pipe,  two 
8-in.,  eight  6  and  36  4-in.  gate  valves.  6 
fire  hydrants  and  225  corporation  cocks. 
L.  H.  Taylor,  Engineer,  Lovelock.  J.  W. 
Davey,  Clerk  of  Board. 

Toronto,  Ont. — Until  Julv  4,  by  the 
Mayor,  for  furnishing  all  8-in.  water  me- 
ters  required. 


PRICES  AND   LETTINGS. 
iflndicates  award  of  contract. 

^^Massachusetts. — Contract  for  furnish- 
ing 418  tons  of  12  and  16-in.  special  cast- 
ings (bids  opened  June  9)  awarded  Stan- 
dard C.  I.  Pipe  &  Foundry  Co.,  Philadel- 
phia, Pa.,  at  $21,000.  W.  N.  Davenport, 
Secy.  Mass.  Water  and  Sewer  Board,  Bos- 
ton. 

Batavia,  N.  Y. — Reported  desired  until 
June  28,  by  I.  J.  Carmichael,  City  Clk., 
for  water  pumping  station  and  filter  plant, 
sewage  pump,  electric  generators,  equip- 
ment, etc.  (Chester  &  Fleming,  Engrs., 
Union   Bank  Bldg.,   Pittsburgh,   Pa. 

-^Oswego,  N.  Y. — Contract  for  con- 
structing about  one  mile  water  main 
M warded  by  Dept.  of  Water  as  follows; 
T'o  M.  B.  Crawford  &  Son,  44  West  Bridge 
Street,  for  pipe,  at  $1,614,  and  to  Vincent 
'I'esariero  &  Batti,  lor  trenching,  21  cts. 
per  lin.  ft.  and  $6  per  yd.  for  rock  exca- 
vation. 

ifNew  Brunswick,  N.  J.  —  Contract 
awarded  New  York  Continental  Jewell 
Filtration  Co.,  15  Broad  Street,  New 
York.  N.  Y.,  for  motor-driven  centrifugal 
pumps  or  Kingsford  Pumps-G.  E.  motors, 
at  $8,550  for  one  3,000,000-gal.  pump  and 
two  6,000,000-gal.  pumps.  Asher  Atkin- 
son,  (3ity  Engineer. 

Pittsburgh,  Pa. — Following  are  bids 
opened  June  12  by  Department  of  Sup- 
plies for  furnishing  water  meters  and 
water  fittings:  Gamon  Meter  Company 
of  Newark,  N.  J.,  Group  A,  $75,160;  B, 
$16,411.  Pittsburgh  Meter  Company  of 
Pittsburgh,  A,  $80,509;  B,  $17,454;  C,  $12,- 
871,  and  D,  $1,632.    F.  P.  Booth,  Director. 

♦  La  Porte,  Ind. — Contract  awarded  b.v 
Board  Public  Works  for  constructing 
3,180,000-gal.  reservoir  to  Larson  &  Dan- 
ielson  Construction  Co.,  La  Porte,  at 
$17,014.  Ralph  E.  Kanney,  Secretary  to 
City  Engineer. 

♦Sheboygan  Falls,  Wis. — Contract  for 
constructing  water  works  awarded  by  Bd. 
i>t  Public  Works,  June  12,  as  follows: 
iOxcavation  and  labor  on  distributing  sys- 
lem.  16,555  ft.  to  E.  M.  Scheflow  of  El- 
trin.  111.,  $7,963;  for  c.  i.  pipe,  to  James  B. 
Clow  &  Son  of  Chicago,  111.,  $12,419;  drill- 
ing well,  to  Kispert  &  McCiarthy  of 
Kaukauna,  $2,021;  for  tank,  to  Chicago 
liridge  &  Iron  Wks.  of  Chicago,  111.,  at 
$4,100,  and  Keystone  Drilling  Co.  of  Chi- 
cago, 111.,  for  pump,  at  $2,060.  J.  Dono- 
luie,    Sheboygan  Falls,   Engr. 

McKlnley,  Minn. — Reported  desired  until 
June  29,  by  Peter  Holland,  Village  Clerk, 
for  constructing  75,000  gal.  steel  water 
tank  on  125  ft.  tower. 

St.   Paul,   Minn. — See  "Proposed  Work." 

*St.  Paul. — Contract  awarded  W.  J.  Hov 
&  Co.,  700  Metropolitan  Building,  St.  Paul, 
for  constructing  the  low  service  reservoir 
at  McCarron's  Lake  at  $135,960. 

♦Miller,  Neb. — Contract  for  construct- 
ing water  works  (bids  opened  June  2) 
awarded  Alamo  Engine  &  Supply  Com- 
pany, Omaha,  Neb.,  $10,152.  C.  M.  Barne- 
bey.    Village    Clerk. 

Galveston,  Tex. — Following  bids  opened 
by  Board  of  Commissioners  for  3400  ft. 
c.-i.  water  pipe  for  water  main  on  Ave- 
nue H  from  Thirty-fifth  to  Forty-sixth 
Street  (price  given  is  per  ton):  U.  S. 
Cast  Iron  Pipe  Foundry  Co.,  122  South 
Michigan  Avenue,  Chicago,  III.,  $30.50:  R. 
D.  Wood  &  Co.,  Philadelphia,  Pa.,  $32; 
American  C.  I.  Pipe  Co.,  $31.50  and  $30.50. 

Aberdeen,  Wash.— Reported  Harrington 
Perters  Co.,  Oriental  Building,  Seattle, 
submitted  lowest  bid  for  constructing 
Wishkah  water  works  at  about  $225,000. 

•  Roseburg,  Ore.  —  Reported  contract 
awarded  C.  E.  Bade,  Portland,  by  Doug- 
las County  Light  &  Water  Company  of 
Koseburg,  to  lay  41/2  miles  of  new  16-in. 
water  mains  between  Roseburg  and  Win- 
«  hester. 

•  Kaysvllle,  Utah.— Contract  for  con- 
struction of  concrete  storage  reservoir, 
100,000  gal.  capacity,  awarded  to  Wheel- 
wright Bros,  of  Ogden. 

♦Niagara  on  the  Lake,  Ont.— Contract 
for  pumps  and  filtration  plant  awarded 
Storey  Pump  &  Equipment  Company,  To- 
ronto. Cost  about  $10,000.  N.  R.  Gilson, 
Engineer,   Niagara  Falls. 


Syracuse,  N.  Y. — Common  Council  voted 
to  construct  sewer  in  Seventeenth  Ward. 

Dover,  N.  J. — Reported  Sewerage  Com- 
missioners of  Dover  considering  con- 
structing a  sewage  disposal  plant  near 
Dickerson's  Bridge  in  Rockaway;  proba- 
ble cost   $10,000. 

Somervllle,  N.  J. — Council  will  extend 
sewer  system  by  laying  public  sewer 
along  Doughty   Avenue. 

Westfield,  N.  J. — New  bids  will  be  asked 
early  in  the  new  year  for  the  construc- 
tion of  the  relief  sewer.  A.  W.  Nars, 
Town    Engineer. 

Chester,  Pa. — The  Board  of  Commis- 
sioners Lower  Chichester  Township  vot- 
ed to  construct  sewerage  system  and 
sewage  disposal  plant.  William  McV^y, 
President. 

Ferndale  (P.  O.  Johnstown),  Pa. — The 
construction  of  a  sewer  system,  costing 
$25,000  to  $30,000,  under  consideration,  but 
will  probably  not  be  constructed  this  year. 
Terra  cotta  pipe  will  be  used.  C.  P.  Col- 
lins &  Company,  Engineer,  Johnstown; 
H.  M.  Hanner,  President  of  Council,  Fern- 
dale,  P.   O.  Box  495,  Johnstown. 

Lansdale,  Pa. — State  Commissioner  of 
Health  directed  Lansdale  to  construct 
sewerage  system.     Address  City  Clerk, 

McKeesport,  Pa. — The  City  Council 
voted  to  construct  sewerage  system  in 
i\'inth  and  Eleventh  Wards;  estimated 
cost  $36,000. 

Pittsburgh,  Pa. — State  Health  Commis- 
sioner directed  City  Council  to  construct 
sanitary  sewer  and  storm-water  sewer. 

Scranton,  Pa. — Reported  plans  approved 
Ijy  State  Dept.  of  Health  for  constructing 
newer  system  in  Seventeenth  Sewer  Dist. 
of  Twelfth  and  Twenty-first  Ward.  Ad- 
dress John  G.  Hayes,  Director  Public 
Works. 

Windber,  Pa. — Plans  being  prepared  by 
C.  P.  Collins  &  Co.  of  Johnstown  for  con- 
struction of  sewerage  system  and  sewage 
disposal   plant   in   Windber. 

Charlotte,  N.  C— Gilbert  C.  White, 
Consulting  Engineer,  Charlotte,  prepared 
report  on  outfall  sewer  and  sewage  dis- 
posal plant.     Address  City  Clerk. 

Hamilton,  Ohio. — Sewer  bonds  for  $18,- 
046  will  be  sold  July  14  by  Ernest  E.  Erb, 
City    Auditor. 

Council  passed  ordinance  authorizing 
constructing  of  sewers  in  Lindenwald 
Sanitary  Sewer  District  No.  1,  which  is 
to  cost  $53,000. 


Springfield,  Ohio. — Construction  of  a 
drainage  and  sewer  system  for  North  Side 
contemplated.     Address  City  Manager. 

Youngstown,  Ohio. — Bids  will  soon  be 
received  by  city  for  constructing  Mill 
Creek  Dist.  sewer.  Frank  Little,  City  En- 
gineer. 

Charles  City,  Iowa. — Election  to  be  held 
July  10  to  vote  $75,000  bonds  for  sewers. 
W.   S.   Beattle,   City  Engineer. 


SEWERAGE  AND  SEWAGE 
DISPOSAL 


St.  Paul,  Minn. — City  Council  voted  to 
construct  sewers  on  Standish  Street  from 
ttuymond  Avenue  to  Northern  Pacific 
tracks  and  a  sewer  on  Belvidere  Ave- 
nue from  South  Robert  to  Oakdale  Street. 

Concordia,    Kan. — See   "Water  Works." 

Hardin,  Mont. — Special  election  will  be 
held  July  10  to  vote  bonds  for  construct- 
ing complete  sewer  system.  A.  L. 
Mitchell,  Mayor. 

Chaffee,  Mo. — See  "Water  Works." 

Harrisonvllle,  Mo. — Election  to  be  held 
July  6  to  vote  $15,000  sewer  bonds. 

St.  Joseph,  Mo. — City  Council  Is  con- 
sidering submitting  to  a  vote  Issuing 
bonds  for  following  emproveraents:  Ex- 
tension and  repair  of  public  sewers,  $550,- 
000;  new  city  workhouse,  $25,000.  Joel 
E.  Gates,  City  Clerk;  Carl  P.  Hoft,  CUy 
Engineer. 

Houston,  Tex. — Reported  City  Council 
contemplates  constructing  sanitary  sewer 
main  from  Willow  Street  pumping  plant 
to     North      Side     disposal     plant;     cost, 

$145,000. 

Broken  Bow,  Okla. — Construction  of 
water  works  and  sewerage  system  con- 
templated.    Address   City  Clerk. 

Aberdeen,  Wash. — The  City  Commis- 
sion authorized  a  bond  issue  of  $33,193 
for  construction  of  Murphy  sewer.  F.  G. 
Whaley,    City   Engineer. 

Everett,  Wash. — Reported  Hans  Mumm, 
Jr.,  City  Engineer,  instructed  by  City 
Council  to  revise  plans  for  the  Delta  Dis- 
trict sewer  system  to  provide  for  18-in. 
concrete  pipe  instead  of  48-ln.  pipe;  esti- 
mated cost,  $27,000.  Louis  Lesh,  City 
Clerk. 

BIDS  DESIRED. 
Agawam,  Mass. — Until  July  1,  by  Dur- 
kee.  White  &  Towne,  17  Hampton  Street, 
Springfield,  for  vitr.  pipe  sewer  system 
Contract  No.  1,  to  consist  of  13,104  ft.  6 
to  20-in.  vitr.  pipe,  with  T's,  Y's,  etc., 
and  Contract  2,  14,237  lin.  ft.  pipe  sewers. 

Bridgeport,  Conn. — Until  July  20,  by 
Paving  &  Sewer  Commission,  Room  22, 
City  Hall,  for  constructing  about  9400  ft. 
60,  66  and  72  in.  sewer,  average  cut  about 
24  ft.,  advertised  in  Engineering  Record. 
Alfred  H.  Terry,  City  Engineer. 

New  York,  N.  Y.— Until  June  28,  by 
Marcus  M.  Marks,  Pres.  Manhattan  Bor- 
ough, for  improving  and  altering,  etc., 
receiving  basins  in  Park  Row,  Park  Ave- 
nue, Seventy-second  Street  and  other 
streets.  Security  $7,050.  Also  same  time 
and  place  for  receiving  basins  in  Bway., 
Grand,  Delancey  and  other  streets.  Se- 
curity $13,150. 

Oswego,  N.  Y. — Until  July  7,  by  De- 
partment of  Works  for  constructing  sew- 
ers, advertised  in  Engineering  Record. 
Charles  W.  Linsley  Commissioner. 

Columbia,  S.  C. — Until  June  27  by  John 
McNeal,  City  Engr.,  for  120,000  lin.  ft. 
vitr.  sewer  pipe  and  specials  8  to  18  in., 
inclusive.  R.  C.  Keenan,  Council  Supt. 
of  Engineering. 


PROPOSED    WORK. 

Westerly,  R.  1. — (Jitizens  voted  to  con- 
.struct  a  sewerage  system  at  a  cost  of 
|i!00,000.     Address    (Jlty    Clerk. 

Bridgeport,  Conn.4hRecommendation  for 
.sewer  system  at  arfl  initial  cost  of  $500,- 
000  and  total  cost  Sf  $1,500,000  has  been 
approved  by  the  Fating  and  Sewer  Com- 
mission.    A.   H.   Terjy,   City  Engineer. 

Westvllle,  Conn.— Jleported  work  will 
soon  begin  on  coriBtructing  sewer  In 
Westvllle  school  district.  Bond  issue  of 
$80,000  approved.     Address  City  Engineer. 


Chicago,    III. — ^Following  are  unit  prices  of  four  lowest  bids   opened   June  8  by 
Trustees  Sanitary  District  of  Chicago  for  constructing  Calumet  Intercepting  sewer. 

Contract  5 — (I)  total  concrete  alternate,  (II)  total  alternate  concrete  and  brick:  (a) 
Byrne  Brothers  Dredging  &  Engineering  Co.,  208  S.  La  Salle  Street,  (I)  $653,450,  (II) 
$745,643;    (b)    Marquette  Constructing   Co.,    133   W.   Washington    Street,    (1)    $667,284, 

(II)    $700,106;    (c)    T.    J.   Forschner   Contracting  Co.,  Lament,   III.,    (I)    $716,321,    (II) 

$797,951;  (d)  Nash  Dowdle  Co.,  28  S.  La  Salle  Street,  (I)  $727,531,  (II)  $756,271. 

Item  (a)  (b)  (c)  (d) 

1         8,163  lin.  ft.  (a)  concrete  sewer,  17.5  ft.  diam.  $73.00  $76.00  $80.00  $81.50 

1  8,163  lin.    ft.    (b)    brick    and    concrete   sewer, 

17.5    ft.    diam 84.00  80.00  90.00  85.00 

2  14   (a)  manholes  on  concrete  sewer 60.00  70.00  75.00  50.00 

2  14  (b)  manholes  on  brick  and  concr.  sewer.  85.00  75.00  75.00  55.00 

3  (a)    change   of  section   on   104th,  Street, 

concrete,   lump  sum 50.00  500.00  200.00  400.00 

3  (b)    change   of  section   on   104th   Street, 

brick  and  concrete,  lump  sum 100.00  600.00  200.00  500.00 

4  Crossing  at  111th  Street,  lump  sum 2,500.00  475.00     2,000.00    1,000.00 

5  C;onnection   at   South   Park   Avenue  and 

104th  Street,  lump  sum 100.00  150.00  500.00  500.00 

6  Connection  at  106th  Street,  lump  sum...  100.00  100.00  125.00  300.00 

7  Connection  at  107th  Street,  lump  sum...  100.00  100.00  125.00  300.00 

8  Connection  at  109th  Street,  lump  sum...  100.00  100.00  125.00  300.00 

9  Connection  at  110th  Street,  lump  sum...  100.00  100.00  125.00  300.00 

10  Connection  at  111th  Street,  lump  sum...  100.00  160.00  125.00  300.00 

11  Connection  at  113th  Street,  lump  sum...  100.00  100.00  250.00  300.00 

12  Connection  at  114th  Place,  lump  sum...  100.00  100.00  125.00  300.00 

13  Sewer  crossing  at  105th  Street,  lump  sum  500.00  480.00  600.00  600.00 

14  Sewer  crossing  at  107th  Street,  lump  sum  300.00  480.00  600.00  600.00 

15  Sewer  crossing  at  111th  Street,  lump  sum  500.00  725.00     1,500.00  800.00 

16  Sewer  crossing  at  113th  Street,  lump  sum  500.00  480.00  600.00  600.00 

17  1,400  lin.   ft.  laying  12-in.  tile  pipe 2.00  1.25  1.25  1.75 

18  1.200  lin.   ft.  laying  10-in.  tile  pipe 1.50  1.20  1.25  1.60 

19  600  lin.   ft.  laying     9-in.  tile  pipe 1.60  1.00  1.00  1.26 

20  28  manholes  on  tile  pipe  sewer 40.00  35.00  60.00  35.00 

21  24  catchbasins    50.00  40.00  60.00  60.00 

22  5  additional     c.-i.     manhole     covers     and 

frames  10.00  10.00  20.00  10.00 

23  5  additional    c.-i.    catchbasin    covers    and 

frames  10.00  10.00  20.00  10.00 

24  600  lin.   ft.   relaying  6-in.   sewer  house  con- 

nections      1.00  1.00  1.25  1.00 

2r)             20  connections,  tile  pipe  for  future  connec- 
tions,  18  in 10.00  3.00  2.50  3.00 

86             40  connections,  water  service  connections..  12.00  5.00  15.00  3.00 

27  600  lin.  ft.  relaying  wat^r  service  pipes 1.50  1.00  1.25  1.00 

28  900,000  lb.  reinforcing  steel 0.045  0.0375        0.05  0.06 

29  500  lin.  ft.  additional  piling,  furnished 0.20  0.20  0.30  0.50 

:I0            500  lin.  ft.  additional  piling,  driving 0.20  0.26  0.30  0.75 

31  5  M  ft.  cribwork  on  piling 40.00  50.00  50.00  60.00 

32  5  M  ft.  sheeting,  shoring  and  bracing  left 

in  place 20.00  20.00  20.00  20.00 

,13                5  M  ft.  plank  foundations 25.00  25.00  25.00  25.00 

;)t                5  cu.  yd.  additional  excav.  In  open  cut 0.75  0.75  0.75  0.75 

an                5  cu.  yd.  rock  excav 3.00  3.00  3.00  3.00 

36                5  cu.  yd.  additional  concrete.  Class  B 7.50  7.50  7.50  7.50 

:17               5  cu.  vd.  additional  concrete.  Class  C 7.00  7.00  7.00  7.OO 

•Mi                5  CU.  yd.  additional  brickwork 9.00  9.00  9.00  9.00 
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.  Newark,  N.  J. — Follovinc  are  unit  tgta*a  of  the  four  lowest  bids  opened  June  IS 
by  Funic  Valley  Sewerace  Commlasioners  for  Lawrence  Street  branch  interceptInK 
■a«ai--Oection  M.  Pataraoo:  (a)  CulpCo..  Inc..  Taterson.  $4».5S7:  (b)  Cenedella  &  Co.. 
I5~ie.  *4t.SM:  (c)  HarrlsoD  ft  Cral«  Co..  .Newark.  »49,9n;  (d)  Carrlngton  Con- 
Mnictloa  Ca.  PaaBaie,  Ml.CU. 

tSt  Un^  n.  earth   axcaTaUoa   and  refUUnc   In    trench  _       „  _.       ..  .. 

.^,  .    for  M-in.  eaaerMe  Mwer " ».W       $4.75       »«.70       19-95 

1215  Un.  ft.  earth  excavation  and  rcflUlns  in   trench  .  ., 

_       for  SO-ba.  eooervte  aewer " 8.00         4.50         7.80         9.25 

«•  lin.  ft.  earth   azeavation  and   reOUlns  In   trench  .^         , ,. 

for  16-ln.  TltrtAed  pipe  aower 6.00         4.00         4.90         7.30 

»•  Un.  ft.  earth   excavation   and   reOIUns   In    trench  .  „         ,  -^ 

for  U-in.  ntrlfied  pipe  aewer 4.00         4.00         2.60         6.85 

tM  Ub.  ft.  earth   excavation   and    reiminK   in    trench  , ., 

f6r  S-ln.  Titrifled  pipe  aewer SOO         J.90         2.35         6.25 

UM*  CO.  yd.    ooocrete.  raaaonry    in    trench.     Portland  ...         „  .,, 

eameat  mortar 8.00       12.00        9.00        9.00 

■•««•»*.     totck     masonry     In     manhole.     Portland  ...        ,„„. 

eeraant  mortar  and- appurtenant  woric 0.01       20.00        18-00       18  00 

M  rtL  yd.  rock  excavation  in  trench «-00         6.00         6.00         4.00 

Ibeavatkm   and    refllU    etc..    for    Insertion    of   apeclal  ,  ..  „  ^„.  .. 

Btnictarcs  In  tooU  sewer,  etc  (lump  sumrV. ..  7.910.00  8.600.00  6,675.00  8.600.00 

mmlshins  and  installing  one  set  of  sewage  re«uUtin«  .....      ,„„  „„ 

apparatus  ......7 77... 77. 6*0.00      600.00      660.00      600.00 

P>>mishlnK  and  erecting  back  water  gates  in  several  ...  ..  .  ,..  .^ 

local  sewers,  etc „. 3.626.00  S.S25.0O  4.000.00  S.400.00 

Chicago.  III.— Following  are  unit  figures  of  four  bids  opened  June  8  by  Trustees 
Sanitary  District  of  Chicago  for  constructing  the  Calumet  Intercepting  sewer- 
Contract  No.  i.  (1)  total  concrete.  (U)  toUl  concrete  and  brick:  (a)  Byrne  Brothers 
Dredging  A  Engineering  Co..  208  S.  La  Salle  Street.  (I)  8644.306.  (II)  87!I5.346:  (b) 
Marquette  Construction  <>>..  133  W.  Washington  Street.  (1)  $663,976.  (ID  8696,866; 
(c)  T.  J.  Forsdmer  Contracting  Co..  Laniont.  (1)  $706,784.  (II)  8742.969;  (d)  Ready  & 
CaOaghan  Coal  COl.  33  &  La  Salle  Street.  (I)  81.00$.71S.  (11)  $1,037,064. 

Item                                                                                    (a)  (b)             (c)             (d) 

1        7.235  Un.   ft.   (a)  concrete  sewer.  17.5  ft.  ..,.,. 

dUmeter $71.00  $77.00         $80.00       $114.38 

1        T.Z3i  Un.  ft.  (b) brick  and  concrete  sewer,  ..... 

17.6  ft.  diameter 90.00  81.00            85.00         118-72 

3        1.T4*  Un.    ft    (a)    concrete   sewer.    64    In- 

dlameter  8.00  9.50             9.00            8.85 

3        1.740  Un.     ft.     (b)     brick    sewer,     64     in. 

diameter  14.00  10-50             9.00            8.85 

X        1.740  lln.    ft.    (c)    vitr.    segmenUl    block  ,               .„  „r 

aewer.  54  In.  diameter 13.20  10.50           12.00          10.85 

3        1.740  lln.  ft.  (d)  reinforced  concrete  pipe  .               _.  ,„ 

sewer,  54  In.  diameter 12.00  11.60           12v00          10.50 

3        1,070  Un.    ft.    (a)    concrete   sewer,    42   In. 

diameter  22.50  15.00           15.00          30.00 

3        1.070  Un.     ft.     (b)     brick    sewer.     42    in.  „ 

diameter 25.00  I'.OO           15.00          30.00 

3        l.»70  Un.    ft.    (c)    vltr.    segmental    block 

sewer.  42  In.  diameter 26.00  17.00           17.00          33.00 

3  1.070  lln.  ft.   (d)  reinforced  concrete  pipe  ..  ,. 

sewer.  42  In.  diameter 26.00  18.00           17.00          32.50 

4  770  Un.  ft.  laying  16-ln.  Ule  pipe 2.00  2.00             1-50            1-93 

5  3.(M  Un.  ft.  Uying  12-in.  tile  pipe 2.60  1.75             1.26            1.75 

(        IJM  Un.  ft.  laying    )-ln.  tile  pipe 1.50  1.00             1.25            2.00 

7             14  (a)  manholes  on  17.5-ft.  sewer,  con- 
crete            60.00  70.00            75.00           65.00 

7             14  (b)msnholes  on  17.6-ft.  sewer, brick         86.00  •     76.00           76.00          62.60 

•               t  (a)  manholes  on  54-ln.  sewer,  con-  .,  „. 

Crete 40.00  35.00           30.00          65.00 

a               (  (b)  manholea  on  54-ln.  sewer,  brick         60.00  35.00           30.00          62.50 
t               5  (a)  manholea  on  42-ln.  sewer,  con- 

irete           76.00  35.00            65.00         100.00 

t               5  n»  manholes  on  42-ln.  sewer,  brick         85.00  36.00           es.OO        100.00 

M'           U  manholes  on  tile  pipe  sewers 40.00  35.00           50.00          65.00 

U                   eraaaing  at  116th  St    (lump  sum).-    2.600-00  475.00      2.500.00     6,000.00 
IS                   (a)  crossing.  C.   *  W.   I.  R.R.,  re- 
quired    for     coRstructtng     sewer 

(lump  sum)    2.000.00  8.000.00     12,000.00    12,000.00 

IS  (b)  croasinc,  C.  *  W.  I.  R.R.,  op- 

Uonal  with  R.R.   (lump  sum)....  10,000.00  1,500.00      1,600.00    15,000.00 

13  (a)  croasing    III.    C.    R.R..    required  _      ..     ,.,.„. 

for  constructing  sewer  (lump  sum).    1.000.00  600.00      6,000.00     5,000.00 

IS  (b)  croasing,  Illinois    Central    R.R., 

optional  with  railroad  (lump  sum)    2,500.00  600.00         600.00     6.000.00 

14  connection  at  ll«th  .St.  (lump  sum).       100.00  160.00         150.00        150.00 

15  oonnM:Uon  at  123d  St.  (lump  sum).  100.00  160.00  300.00  250.00 
I*  oonnection  at  124th  PL  (lump  sum).  100.00  150.00  400.00  360.00 
17                  sewer  crossing  at  120th  Place  (lump                          

sum)                       500.00  725.00          700.00      2,000.00 

IS             M  catchbaslns    50.00  40.00           60.00          65.00 

It  •additional   cast    Iron    manhole   cov- 

era   and    frames 10.00  10.00           20.00          17,00 

M  3  additional  cast  Iron  catchbasln  cov-         

ers  and  frames 10.00  10.00           20.00          17.00 

31  ttt  Un.    ft.   relaying  •-In.   sewer  house 

connections     1-00  1.00             1-25            0-85 

33  1M  repUdng  •-In.  house  slant  In  64-ln. 

and   «-ln.   sewer 0-75  1.00             1.25            0.85 

SS  1*  connections    tile    pipe    for    future 

connections   18-ln 10.00  3.00             2.60            2.00 

34  7»  connections  water  serv.  connections         12.00  5.00           15.00          30.00 

35  3J»C  lln.  ft  relaying  water  service  pipea.           1.60  1.00             1.25            2.00 

2«    •••.•<•  lb.    reinforcing  steel 0.045  0.0375         0.05            0.055 

37    S««.«M  lb.    Btnictaral    steel   0.06  0.06              0.06             0.06 

3S            »••  Mb.  ft  additional  piling  furnished-.            0.20  0.20              0.30             0.22 

SS            US  lln.  ft.  additional  piling  driven 0.20  0.25              0.30            0.90 

SS               »  M   ft   cribwork  on  piling 40.00  50.00            60.00           90.00 

SI  5  M  ft.   sheeting,  shoring,  bracing  or 

other  timbering  left  in  place 20.00  20,00           20.00          20.00 

SS                5  li    ft    pUnk    foundations 25.00  25.00            25.00           25.00 

SS               »  CO.  yd.  additional  excav.  in  open  cut           0.75  0.75             0.75            0.75 

84               «  cu.  yd.  additional  excav.  In  tunnel.           8.00  3.00             .1.00            3.00 

SS               »  en.  yd.  rock   excavation 3.00  8.00             3.00            3.00 

SS               »  cu.  yd.  additional  concrete,  elaaa  B.           7.50  7.60             7.50            7.50 

n               5  cu.  yd.  additional  concrete,  class  C.           7.00  7.00             7:00            7.00 

U               5  Sr    yd.  sddltlonal   brickwork ».00  J.OO              9.00            9.00 

SS        1,000  CO.  yd.  atripplng  black  soO l-«0  100             0.85            0.85 


Shrsvapert.  La.— Until  July  3.  by  City 
Commissioners,  for  constructing  sanitary 
sewers  In  south  and  west  district  ad- 
vertised In  Engineering  Raeord.  John  B. 
Hawley.  (^msultlng  BnglDeer,  C\ty  HaU. 

Bellaire,  Ohio.— Until  June  27,  by  Marie 
E.  Oartner.  Clk.  Director  Public  Service, 
for  furnish  I  nK  material  and  contracting 
severs  in  Fourth  Sewer  Dlst 

Cleveland.  Ohio.— Until  June  29,  by  Dl- 
viatea  of  Purchases  and  Supplies,  for  con- 
rtfBrtliy  aewera  In  West  Fortieth  and 
FUtjr-flfth   and    East    154th    Street 

Tarrs  Haute,  Ind. — Reported  desired  un- 
til Jane  20,  by  Board  Public  Works  for 
eoostructlng  pipe  sewers  In  several 
■treeta,  iocruding  catch  baslna,  manholea, 
etc 

Chippewa  Falls.  Wis.— Until  June  26.  by 
L.  J.  Felix.  City  CHk.,  for  constructing 
sewers  on  Spruce  and  Oak  Streets. 


Mllwsukee.  Wis.— Until  June  29  (read- 
vertlsement),  by  Sewerage  Commission, 
for  conHtructing  Section  19  of  the  Kln- 
nlcklnnic  Valley  Intercepting  Sewer,  ad- 
vertised in   Engineering  Record. 

KallsRell.  Mont.— Until  July  3,  by  R.  K. 
Rollins,  City  Clerk,  for  constructing  sew- 
ers In  Special  Improvements  Dlst.  Nos. 
170  and  171. 

WhItefUh,  Montv— Until  July  3.  by  R.  H. 
Wiedman,  City  Clerk,  for  constructing 
sewer,  together  with  manholes,  etc.,  in 
Sewer  Dlst  No-  27,  and  Sewer  Dlst.  No.  28. 

Csnadlsn,  Tex. — Until  June  30  by  C!os- 
well  Hudson,  Mayor,  for  ronstructing 
sanitary  sewerage  system  and  disposal 
plant.     Henry  E.  E^rod,  Engineer.  Dallas. 

Houston,  Tex. — Until  July  3  by  H.  L. 
Washburn.  County  Auditor,  for  approxi- 
mately 1600  ft.  36-ln.  sewer  In  Harrisburg 
Road. 


Hiawatha.  Kan.— Reported  desired  un- 
til June  26.  by  J.  W.  Lievengood.  City 
Clk.,  for  constructing  sewer  system  ana 
sewWe  disposal  plant.  Black  &  ■Veatch 
EnpS..  507  mter-State  Bldg.,  Kansas 
City,  Mo. 

Lo.  Angeles,  Cal,-UntU  June  29.  by 
Trustees  of  Clenaga  School  Dlst.  (J-  •». 
Nikrent  Clk.),  for  constructing  a„„|eptio 
tank.  Train  &  Williams.  Archts.,  226  1.x- 
change  Bldg. 

PRICES  AND  LETTINGS. 
iflndicates  award  of  contract. 
•Boston,  IViass.— Contract  awarded  Wil- 
liam   Barrett   &   Company   of  Boston   foi 
sewerage    works    in    Canal    ana    bunour) 
Streets,  city  proper,  at  $11,373. 

-^Hartford,  Conn.— Contract  for  con- 
structing Gully  Brook  Conduit  awarded 
O'Neil  Bros,   of  Hartford,   at  $66,027. 

■*New  York,  N.  Y.— Contract  awarded 
Lawrence  Construction  Company  96 
Broadway,  for  altering  sewer  in  South 
Street  and  Marquette  Slip,  at  $9,800,  and 
tor  altering  sewer  at  Green  Street  ana 
Washington  Place  at  $1,800  (bids  opened 
June  12  by  Marcus  M.  Marks,  president 
Manhattan  Borough). 

•Montclalr,  N,  J,— Contract  for  con- 
structing storm  sewers  In  Pine  Street 
(bids  opened  June  12)  awarded  Joseph 
Creston  of  Montclair  at  $9,749.  Edgar 
S.  Closson,  Town  Engineer. 

-•Point  Pleasant,  N.  J.— Contract  for 
constructing  addition  to  sewer  system 
(bids  opened  June  13)  awarded  J-  E. 
Harrigan,  Point  Pleasant,  at  $20,449.  W. 
T.  Newbury,  Borough  Clerk. 

•Akron,  Ohio.-^ollowlng  are  unit  fig- 
ures of  the  successful  bidder  DeGroodt 
&  Cochran,  Cleveland,  for  sanitary  and 
storm  sewers,  bids  opened  June  1  by 
Coventry  Land  &  Improvement  Company, 
403  Ohio  Building:  Section  1.  5100  cu.  yd. 
excavation,  $2;  1343  lin.  ft  laying  42  in. 
c.  1.  pipe  sewer,  $2.60;  1343  lin.  ft.  laying 
10-in.  subdrain,  20  cts.;  72  lin.  ft.  bricl> 
manholes,  $4;  4300  lin.  ft.  wooden  piles, 
60  cts.;  20.4  M  ft.  lumber  in  grillage,  $50; 
25  cu.  yd.  plain  concrete,  $8.50;  230  cu. 
yd.  screened  gravel,  $2.50;  15  sq.  yd. 
pavement  relaid,  $2;  total.  $18,532  (pipe 
furnished  by  company).  Section  2 — 
13,200  cu.  yd.  excavation,  $1,875;  776  lin. 
ft.  laying  42-in.  c.  i.  pipe,  ?2.50;  557  lin. 
ft.  laying  42-in.  concrete  pipe,  $1.50; 
1419  lin.  ft.  30-In.  concrete  pipe,  $1.25; 
,W0  lin.  ft.  30-in.  concrete  pipe,  $1.25;  500 
Hn.  ft.  18-in.  vitr.  pipe.  35  cts.;  306  lln. 
ft.  16-in.  vltr.  pipe,  30  cts.;  2752  lin.  ft. 
10-ln.  vitr.  pipe,  20  cts.;  306  lin.  ft.  8-in. 
Vltr.  pipe,  20  cts.;  500  lln.  ft.  6-in.  pipe. 
20  cts.;  146  lin.  ft.  brick  manholes,  $4; 
1129  lin.  ft.  wooden  piles,  60  cts.;  6.6  M  ft. 
lumber  In  grillage,  $50;  25  cu.  yd.  plain 
concrete,  $8.50;  60  cu.  yd.  screened  gravel, 
$2.50;  total,  $31,237.  Other  bidders:  P.  T. 
McCourt.  of  Akron,  Section  1.  ?35.099  and 
Section  2,  $34,044,  and  Keeley  Brothers. 
Parkersburgh.  W.  Va.,  Section  1.  $34,044 
and  Section  2.  $61,776.  E.  A.  Kemmler, 
Chief   Engineer. 

Cincinnati,  Ohio. — Three  lowest  bids 
opened  by  Public  Service  Director  for 
constructing  Avondale  Relief  Sewers. 
Contract  No.  4.  were  as  follows:  Michael 
McCarthy,  2910  Woodburn  Avenue,  $30,- 
442;  Thomas  P.  Strack.  Goodall  Bldg., 
S30.534:  WellinE  &  Franz.  Ninth  and  PUim 
Streets,  $31,126;  estimated  cost  $36,272. 
Frank  S.  Krug,  City  Engineer. 

•Dayton,  Ohio,— Contract  for  construct- 
ing storm  water  sewer  along  Dry  Hollow 
Creek  (bids  opened  June  6),  awarded  J. 
H.  Cahill,  Louisville,  Ky.,  at  $97,199. 

•Milwaukee,  Wis.— Following  are  to- 
tals of  bids  opened  June  8  by  Sewerage 
Commission  for  constructing  Sections  1 
and  2  of  the  Menomonee  Low-Level  In- 
tercepting Sewer,  and  contract  was 
awarded  June  16  as  follows:  (a)  Section 
1.  (b)  Section  2:  Wisconsin  Tunnel  & 
Construction  Company,  Milwaukee,  (a) 
$268,173  (awarded  contract);  (b)  $278- 
623;  James  Kennedy,  Fargo.  N  D  (a) 
$309,610;  (b)  $248,439  (awarded  contract); 
James  Ferry  &  Sons.  Baltimore.  Md..  (a) 
$312,876;  Joseph  Hanreddy,  Chicago,  111., 
(a)  $381,606;  (b)  $496,452;  J.  H.  Mc- 
Knight  Construction  Company,  Ltd., 
Toronto,  Ont.,    (b)  $297,291. 

•St.  Paul,  Minn-— Contract  for  con- 
structing sewer  on  Wellesly  Avenue  from 
Cretain  to  Cleveland  Avenue  awarded  to 
•rNeil  &  Preston,  Ashland  and  Syndi- 
cate Streets,  at  $34,196.  Other  bidders- 
10.  T.  Webster,  487  Beacon  Avenue,  $37  - 
i!tO;  Thornton  Bros.  Scandinavian  Amer- 
ican Bank  Bldg..  $38,793,  and  J,  J.  Con- 
nolly. St.   Paul.  $46,497. 

•AInsworth,  Neb.— Contruc.  for  con- 
structing sewer  system  (bids  opened  June 
9)  awarded  A  Caniglla  &  Company, 
Omaha,  at  $16,295.  Other  bidder-  H  J 
Petersen.  Omaha.  $17,140.     Fred  Jay,  City 

•Manhattan,  Mont,— Contract  for  con- 
.structlng  sewer  system  (bids  opened  June 
R,..^"'t';''%^„.Sy'''"i<i";  ^  Williamson 
Clerk  *'*'^*6-      TV'alter    White,    City 

•  Ennit,  Tex.— Contract  for  construct- 
ing sewage  disposal  plant  awarded  Roach 
$15,O0l>*"  ^°'"^''y-  'O"-'  Worth,  at  about 


•Afton,  Okla. — Contract  for  construct- 
ing sanitary  main  and  lateral  sewers 
awarded  Municipal  Excavator  Co.,  Okla- 
homa, at  $23,758.  Next  three  bidders:  W. 
F.  Power,  Guthrie,  $24,971 ;  Joseph  T. 
Lantry,  Tulsa,  $25,880.  and  Everett  & 
Burt.  Hutchinson,  Kan..  $26,937.  Benhara 
Engineering  Co.,  Engineers,  Oklahoma. 

•  Ingersoll,  Ont, — Contract  for  con- 
structing storm  sewers  awarded  by  city 
to  McRae  &  Campaigne  of  Niagara  Falls, 
at  $26,663. 


BRIDGES 


PROPOSED    WORK. 

New  London,  Conn. — Contract  will 
probably  be  let  in  August  for  construct- 
ing the  bridge  over  Niantic  River,  to 
have  five  spans  about  50  ft.  each,  one 
steel  bascule  span  and  four  concrete 
spans,  and  to  cost  $75,000.  Yates  &  Yates, 
Consulting  Engineers,  120  Broadway,  New 
York,    N.    Y. 

Lewlsburg,  Pa. — All  bids  opened  June  17 
by  F.  T.  Buhl,  Commissioner's  Clerk,  for 
constructing  concrete  girder  bridge  over 
Rapid  Run  rejected. 

Jasper,  Ind, — See  "Prices  and  Lettings." 

Aurora,  III.— Contract  will  be  let  in 
August  for  constructing  2  bridges  costing 
about  $70,000,  each  bridge  consisting  of 
three  51-ft.  skew  reinforced  concrete 
arches  -with  34-ft.  roadway  and  two  9-ft. 
sidewalks.  Standish  &  Allan,  220  S.  State 
Street,  Chicago,  are  engineers  and  have 
completed  plans.  Myron  J.  Tarble,  City 
Engineer. 

Morris,  III. — Construction  of  a  150-ft. 
bridge  between  South  Wilmington  and 
Brooklyn  Township  contemplated;  cost 
$6,000.     Address  County   Bd.    Supervisors. 

Rice  Lake,  Wis.— J.  H.  A.  Brahtz,  Man- 
kato,  Minn.,  engaged  to  prepare  plans  and 
specifications  for  a  270-ft.  reinforced  con- 
crete arch  bridge  to  be  constructed  by  the 
city  on  Main  Street  across  Red  Cedar 
River.     Contract  to  be  let  about  July  1. 

Kansas  City,  Kan. — Kaw  Valley  Drain- 
age Board  has  requested  Wyandotte 
County  Commissioners  to  rebuild  Twelfth 
Street  bridge  leading  to  Argentine.  The 
Board  desires  the  approach  removed  and 
a  span  built  to  replace  approach. 

Kansas  City,  Mo. — Harrington.  Howard 
&  Ash.  1012  Baltimore  Avenue.  Kansas 
City,  Mo.,  engaged  to  prepare  plans  and 
supervise  building  of  Missouri  end  of  the 
Twenty-third  Street  viaduct  and  bridge 
over  Kaw  River  between  Kansas  City, 
Kan.  and  Kansas  City,  Mo. 

Plans  being  prepared  for  proposed 
James  Street  viaduct  connecting  Kansas 
City,   Mo.,    with   Kansas   City,   Kan. 

Las  Cruces,  N.  M. — Citizens  June  14 
voted  $30,000  bonds  to  construct  5  county 
bridges.     C.  O.  Bennett,  County  Clerk. 

Spokane,  Wash. — Citizens,  June  6.  voted 
$311,500  bridge  improvement  bonds.  Con- 
tracts will  be  let  before  August  for  con- 
struction and  reconstruction  of  8  bridges, 
as  follows:  Division  Street,  concrete.  $35.- 
000;  Olive  Street,  steel  and  concrete. 
$100,000;  Post  Street,  concrete.  $40,000; 
Washington  Street  viaduct  (repair).  $10,- 
000;  East  Boone  Avenue,  $6,500;  Green 
.Street,  torn  down  and  rebuilt;  bridge 
from  Fort  Wright  to  Natatorium  Park, 
rebuilt;  Trent  Avenue,  new  structure. 
Morton  MacCartney.  city  engineer,  pre- 
paring plans.     G.  W.  Duffy,  City  Clerk. 

BIDS     DESIRED. 

Connecticut. — See   "Paving  and   Roads." 

Hastlngs-on-Hudson,  N.  Y. — Until  June 
27,  by  Town  Board  of  Greenburgh.  Tarry- 
town,  for  painting  Warburton  Avenue 
viaduct  south  of  Main  Street,  at  Hastings- 
on-Hudson.  advertised  in  Engineering 
Record.  Ward  Carpenter  &  Company. 
Inc..  Engineers,  95  Franklin  Street.  Tar- 
rytown. 

Portagevllle,  N.  Y. — Reported  desired 
until  June  30,  by  Town  Clerk,  for  con- 
structing bridge  over  Genesee  River,  to 
consist  of  superstructure.  120  ft.,  20-ft. 
roadway,  substructure  to  consist  of  two 
concrete  piers  with  gravel  floor,  etc.  Geo. 
E.  Shaefer,  Co.  Supt.  of  Highways.  Gen- 
eseo,  N.  Y. 

Dover,  N,  J,— Until  July  3.  by  Board 
of  Freeholders,  for  constructing  50-ft. 
span  plate  girder  bridge  over  Papakating 
Creek,  at  Pellettown.  R,  Lee  Slater, 
Clerk. 

Pittsburgh,  Pa.— Until  July  7.  by  Coun- 
ty Commissioners  Allegheny  and  Beaver 
Counties.  Pittsburgh,  for  constructing  a 
joint  county  bridp:e  over  Reardon  Run,  of 
reinforced  concrtie.  at  Allegheny-Beaver 
County  Line.  John  P.  Moore  Co..  Con- 
troller,   Pittsburgh. 

Charleston,  W,  Va.— Until  July  6th  by 
County  Court.  Charleston,  for  construct- 
ing a  steel  highway  bridge,  with  masonry 
foundations,  across  Elk  River,  near  Queen 
Shoals,  between  Kanawha  and  Clay 
Counties.  F.  G.  Burdett.  County  Road 
Engineer,  Kanawha  County,  Charleston.     - 
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Clarksburg,  W.  Va. — Reported  desired 
until  July  1  by  G.  M.  Harbert,  County 
Road  Engr.,  for  constructing  several  re- 
inforced concrete  bridges. 

IVIIddlebourne,  W.  Va.— Until  July  10,  by 
County  Clerk,  for  constructing  a  reinforced 
concrete  arch  bridge  over  Middle  Island 
Creek. 

Jasper,  Ala.— Until  July  3,  by  County 
Commissioners,  for  constructing  a  con- 
crete bridge  170  ft.  long,  18  ft.  roadway 
across  Payoka  River,  on  Jasper  Hunting- 
burg  Highway,  near  site  of  Briarfield 
Bridge. 

Pascagoula,  Miss. — Until  Aug  1,  by 
Chancery  Clerk,  Pascagoula,  for  con- 
structing bridge  across  West  Pascagoula 
River  to  have  four  100  ft.  steel  spans. 
David  U.  Harris,  Engineer,  Box  476,  Mo- 
bile, Ala. 

Akron,  Ohio.— Until  July  10  by  U.  G. 
High,  Clerk,  County  Commissioners,  for 
constructing  a  bridge  at  Station  25,  40 
South  Main  Street  extension,  in  Tract  3, 
Coventry  Township.  Bidders  may  submit 
own  plans. 

Cleveland,  Ohio. — Until  July  1,  by  Coun- 
ty Commissioners,  by  Clinton  Cowen, 
State  Highway  Commissioner,  for  con- 
structing a  concrete  arch  bridge  over  Ga- 
boon Creek,  clear  span  70  ft.,  roadway  40 
ft.;  estimatejj  cost  $14,054. 

North  Vernon,  Ind. — Until  July  2,  by 
County  Commissioners,  for  constructing 
a  concrete  bridge,  4  spans,  each  40  ft.,  at 
Saw  Ford,  over  Muscatuch  River;  esti- 
mated cost  $6,900. 

Illinois. — Until  July  5,  by  State  Highway 
Department,  Springfield,  for  following 
bridge:  Fulton  County,  Kessner  Bridge, 
steel  span  100  ft.,  reinforced  steel  7500  lb., 
cost  $6,910. 

IVIorrlson,  III. — Until  June  29,  by  V.  N. 
Taggett,  County  Superintendent  of  High- 
ways, Morrison,  for  constructing  Forth 
Bridge  In  Fenton  Township: 

Chippewa  Falls,  Wis. — Reported  de- 
sired until  July  5  by  Board  Public  Works 
for  constructing  a  90-ft.  arch  concrete 
bridge  with  creosoted  block  floor.  T.  J. 
Hurd,   City   Engr. 

Stevens  Point,  Wis. — Reported  desired 
until  June  28,  by  Board  Public  Works  (R. 
K.  McDonald,  Chmn.),  for  constructing 
reinforced  concrete  bridge  over  Rocky 
Run  and  pony  steel  truss  bridge  over 
Rocky  Run. 

Morris,  Minn. — Reported  desired  until 
July  3  by  C.  W^.  Amberg.  Town  Clerk, 
for  constructing  a  40-ft.  steel  truss  span 
bridge  with  reinforced  concrete  floors  and 
abutments. 

Larned,  Kan. — Reported  desired  until 
July  5.  by  W.  C.  Ware,  Co.  Clk.,  for  con- 
structing two  reinforced  concrete  double 
arch  bridges  200  ft.  long,  over  Pawnee 
River. 

Russell,  Kan. — Reported  desired  until 
July  3,  by  Wm.  J.  Roe,  County  Clerk,  for 
constructing  bridge  over  Smoky  Hill 
River  near  Dorrance,  including  three  110- 
ft.  steel  spans,  concrete  floor  and  abut- 
ments or  concrete  arch  over  Coal  Creek, 
near  Wilson;  separate  bids  on  substruc- 
ture and  superstructure. 

Ainsworth,  Neb.  —  Reported  desired 
until  July  3  by  County  Commissioners 
for  constructing  a  125-ft.   steel  bridge. 

Lynch,  Neb. — Until  June  30  by  Holt  and 
Boyd  County  Boards  at  O'Neill  for  con- 
structing state  aid  bridge  over  Niobrara 
River  at  Lynch. 

Columbus,  Mont. — Until  July  3,  by  Coun- 
ty Commissioners,  for  constructing  3  sieel 
highway  bridges,  one  32  ft.,  one  36  ft.  and 
one  three-span  bridge,  160  ft.  long.  Lloyd 
B.  Barley,  County  Clerk.  R.  W.  Barr, 
County  Surveyor. 

Tulsa,  Okla.— Until  July  3  by  Board 
County  Commissioners  for  furnishing  ma- 
terial and  constructing  17  steel  bridges  as 
follows:  A  90  X  16-ft.  bridge  located 
Township  17  North;  80  x  16-ft.  between 
Sect,  30  and  31,  Township  20  North;  a 
60  X  16-ft.  between  Sects.  30  and  31, 
Township  20  North;  a  70  x  16-ft.  in  Sect. 
31,  Township  17  North;  60  x  16-ft.  between 
Sects.  7  and  12,  Township  17,  and  the 
remaining  bridges  ranging  from  45  ft.  to 
16  ft.     Lewis  Cline,  Co.   Clk. 

McMlnnvllle,  Ore.- Until  July  1,  by 
County  Court,  Yamhill  County,  Vine  W. 
Pearce,  Judge,  for  erecting  following 
bridges:  Fairdale  bridge,  at  Fairdale; 
Cole's  dam  bridge.  1  mile  east  of  Fair- 
dale;  Muddy  Bridge,  northeast  of  Belle- 
vue  and  Baumgardner  Bridge,  south  of 
Bellevue.  H.  W.  Herring,  County  Engi- 
neer. 

California.- Until  July  10,  by  State 
Highway  Commission,  Sacramento,  for 
concrete  bridge  100  ft.  long,  and  1  mile  of 
concrete  paving  at  Walker  Creek,  Glen 
County,  and  concrete  bridge,  36  ft.  span, 
about  1  mile  .east  of  Camarillo,  Ventura 
County. 

Ventura,  Gal. — Until  July  7,  by  Board 
Supervisors  (J.  B.  McCIoskey,  Clerk),  for 
constructing  La  Crosse  bridge,  a  com- 
bined steel  and  timber  span  150  ft.  long, 
two  concrete  piers,  96  ft.  of  concrete  pile 
and  trestle,  also  for  Casitas  bridge  over 
Ventura  River,  near  Canet  Station,  con- 
sisting of  one  steel  span  200  ft.  long 
{county  has  purchased,  will  supply  all 
structural   steel). 


Holbrook,  Ariz.— Until  July  1,  by  Dee 
M.  Moss,  County  Clerk,  for  constructing 
bridges,  advertised  in  Engineering  Rec- 
ord. 

Salt  Lake  City,  Utah.— Reported  de- 
sired until  June  28  by  Gordon  Snow,  City 
Recorder,  for  constructing  a  reinforced 
concrete  deck  girder  bridge  of  four  40- 
ft  spans. 


PRICES  AND   LETTINGS. 
iflndicates  award  of  contract. 

♦  Enfield,  N.  H. — Contract  awarded  June 
16  by  the  town  to  United  Construction 
Cmpany,  Albany,  N,  Y.,  for  constructing 
a  3-span  concrete  girder  bridge  costing 
about  $8,000.  Storrs  &  Storrs,  Engineers, 
Concord. 

*Plalnfield,  N.  J.— Contracts  for  con- 
structing steel  beam  and  concrete  bridges 
awarded  as  follows  by  the  County  Board 
of  Freeholders:  Westervelt  Avenue  and 
Raymond  Avenue  bridges,  to  A.  E.  Smith, 
Plainfleld,  at  $7,480  and  $2,865  respectively, 
and  Terrell  Road  bridge,  to  Logan  Con- 
struction Co.,  18  Park  Row,  New  York,  at 
$5,886.  Joshua  Doughty,  Jr.,  County  En- 
gineer,  Somerville  (bids  opened  June  12). 

Salem,  N.  J. — All  bids  opened  June  9 
by  Bd.  of  Freeholders  for  constructing 
draw  span  at  Penns  Neck  Bridge  rejected, 
being  in  excess  of  appropriation.  New 
bids  are  to  be  received.  Lowest  bid  was 
$72,146. 

■^Woodbury,  N.  J. — Contract  for  con- 
crete bridge  between  Hurffville  and  Glass- 
boro  awarded  by  Freeholders  to  Whitta- 
ker  &  Diehl,  Harrisburg,  Pa. 

*Hollldaysburg,  Pa. — Contracts  for  con- 
structing bridges  awarded  by  County 
Coms.  as  follows  (bids  opened  June  16): 
To  G.  W.  Ensign,  Inc.,  Harrisburg,  rein- 
forced concrete  arch  bridge  over  Little 
Juniata  River  at  Hensheytown,  Antis 
Township,  span  90  ft.;  to  Loomis  &  King, 
Altoona,  reinforced  concrete  culvert  over 
Yingling  Run  near  General  Refractories 
plant  at  Sarah  Furnace,  Greenfield  Town- 
ship, and  reinforced  concrete  girder 
bridge  over  Plum  Creek  near  Erb  Sta- 
tion, Taylor  Township;  to  George  I. 
Thompson  &  Company,  Clearfield,  rein- 
forced concrete  bridge  over  Mill  Run  at 
Broad  Avenue  and  Thirty-first  Street, 
Altoona;  to  E.  H.  Brua,  Hollidaysburg, 
reinforced  concrete  addition  to  bridge  ■ 
over  Mill  Run  near  Altoona  Driving  Park, 
Logan  Township;  to  Joseph  P.  Harney, 
Altoona,  reinforced  concrete  girder  bridge 
over  Sugar  Run  at  Altoona  City  Intake, 
Allegheny  Township,  and  to  B.  L.  Mc- 
Killip,  Hollidaysburg.  reinforced  concrete 
culvert  over  Koaring  Run,  at  Mt.  Etna. 
Catherine  Township;  total  amount  of  con- 
tracts about  $16,562.  C.  H.  Edwards, 
County   Clerk. 

Philadelphia,  Pa. — Following  are  four 
lowest  bids  opened  June  13  by  George  E. 
Datesman,  Director  Department  of  Public 
Works,  Bureau  of  Surveys,  for  Schedule 
"A,"  bridge  on  line  of  Bensalem  Avenue 
over  Pennypack  Creek,  including  concrete 
Waterproofing,  lamps,  grading,  balus- 
trades, etc.  (bidders  all  of  Philadelphia): 
Dav  &  Zimmerman,  $200,608;  McNichoI 
Paving  &  Constructing  Company,  $239,636; 
Peoples  Brothers.  Inc.,  $294,617;  and  M. 
J.    B.    McHugh,    $300,977. 

■A-Reading,  Pa. — Contract  awarded  by 
County  Commissioners  to  David  Sutton, 
Riegelsville.  for  constructing  arch  bridge 
over  Branch  Creek  at  Sellersville. 

♦Cumberland,  Md. — Contract  for  con- 
structing the  Baltimore  Street  Bridge 
and  Valley  Street  Bridge  (bids  opened 
June  15  by  Mayor  and  City  Council), 
awarded  Vang  Construction  Company, 
Cumberland,  at  about  $25,865  and  $25,992 
respectively.  B.  H.  Davis,  Consulting 
Engineer,  Whitehall  Building,  New  York, 
N.  Y. 

♦Albany,  Ky. — Contract  for  construct- 
ing bridge  across  Spring  Creek,  100-ft. 
span,  awarded  Oregonia  Bridge  Company, 
Lebanon.  Ohio,  at  $5,994.  J.  G.  Slocum, 
County   Clerk. 

♦  Boonvllle,  Ind. — Contract  awarded  by 
County  Commissioners  for  constructing 
19  steel  and  concrete  bridges  to  Vin- 
cennes  Bridge  Company,  Vincennes,  at 
$19,094. 

Jasper,  Ind. — Bids  opened  by  County 
Commissioners  for  constructing  bridge 
across  Patoka  Creek  in  Patoka  Township 
rejected.  Following  are  bids  submitted: 
Vincennes  Bridge  Company,  Vincennes, 
$9,975,  and  M.  P.  Construction  Co.,  $11,- 
900. 

♦  Montlcello,  Ind. — Contract  awarded  by 
County  Commissioners  for  constructing 
bridge  in  Monon  Township  to  East  St. 
Louis  Bridge  Co.,  East  St.   Louis,   111.,  at 

$6,480. 

Illinois. — See  "Paving  and  Roads." 

♦  Madison,  Wit.— Contract  awarded 
George  Nelson,  Madison,  for  constructing 
reinforced  concrete  arch  bridge  at  Rut- 
ledge  Street  (bids  opened  June  9  by  E. 
E.  Parker,  City  Engineer!  at  $10,497. 
Other  bidders:  J.  F.  Icke,  Madison,  $11,- 
450,  and  Wilber  &  Gay,  Madison,  $12,300. 

♦  Des  Moines,  Iowa. — Contract  for  con- 
structing concrete  bridge  over  Four  Mile 
Creek  (bids  opened  June  5  by  Horace 
.Susong,  City  Clerk)  awarded  N.  M.  Stark 
Company,   Des  Moin«s,   at  $11,398. 


♦Sacramento,  Cal. — Contract  for  con- 
structing three  200-tt.  span  riveted  truss 
bridge  on  concrete  foundations  across 
American  River,  awarded  Missouri  Val- 
ley Bridge  &  Iron  Company,  Leaven- 
worth,  Kan.,   at  about  $120,000. 

♦San  Luis  Obispo,  Cal. — Contracts  for 
bridges  awarded  as  follows  (bids  opened 
June  6  by  Board  of  Supervisors) :  220- 
ft.  steel  span  over  San  Juan  River  near 
Shandon,  150-ft.  span  over  Salinas  River 
on  Rinconada  Las  Pilitas  Road  and  154- 
ft.  span  over  Hyerhyero  Creek,  all  three 
to  Gutleben  Brothers.  San  Francisco,  at 
$18,458,  $12,343  and  $12,981  respectively; 
to  Theodore  Maino,  two  90-ft.  concrete 
spans  over  Toro  Creek,  at  $6,100,  and  to 
Cole  Construction  Company,  a  BO-ft.  con- 
crete arch  over  Pico  Creek,  near  Caml>ria, 
to  Cole  Construction  Company,  at  $5,449, 
and  an  80-ft.  steel  span  near  lleed  Station 
lo  Midland  Bridge  Company,  Kansas  City. 
Mo.,   at   $5,445. 


PAVING  AND  ROADS 


>in|s, 


PROPOSED   WORK. 

Cambridge,  Mass.  —  Appropriations 
amounting  to  $289,000  were  reported  for 
street  construction  to  the  Finance  Com- 
mittee, principal  items  being  Green  Street, 
granite  block,  $18,850;  Western  Avenue, 
granite  block,  $21,125;  Kirkland  Street, 
macadam,  $8,700;  Cambridge  Street,  wood- 
en block,  $55,000;  Prospect  Street,  wooden 
block,  $13,000. 

Maiden,  Mass. — Common  Council  June 
13  authorized  a  $20,000  bond  issue  for 
paving  Pleasant  Street,  from  Western 
Avenue  station  tracks  to  Medford  line. 

Rochester,  N.  Y.— Ordinance  adopted 
by  Council  for  paving  with  asphalt  on 
Willmont  Street  at  $38,000,  University 
Avenue  $10,000. 

Common  Council  adopted  ordinances  for 
improving  Genesee  Boulevard  from  Gene- 
see Street  to  Brooks  Avenue,  cost  $88,- 
000,  and  from  Brooks  Avenue  to  Chili 
Avenue,  cost  $92,000.     Address  City  Clerk. 

Bayonne,  N.  J. — Contract  soon  to  be  let 
by  City  Commissioners  for  repaying  Fifth, 
Eighth   and   Twenty-second   Streets. 

Kearney,  N.  J. — Contract  soon  to  be  let 
by  E.  A.  Stevens,  State  Commissioner 
of  Public  Roads,  'Trenton,  for  repairing 
Newark  Turnpike  in  town  of  Kearney 
with  bituminous  macadam  on  a  macadam 
foundation  requiring  46,128  sq.  yd. 

Somerville,  N.  J. — Bd.  of  Freeholders 
will  improve  Mt.  Bethel,  Oppenheim, 
South  Branch  and  York  Roads  and  Rock 
Avenue  and  New  Jersey  Turnpike. 

Woodbury,  N.  J. — Freeholders  sold  $12,- 
500   turnpike   road   bonds. 

Scranton,  Pa. — Ordinance  passed  by 
Council  providing  for  grading,  curbing 
and  paving  with  sheet  asphalt  and  stone 
blocks  on  a  concrete  base  on  Wyoming 
Avenue,  at  a  cost  of  about  $21,837. 

Harrisonvllle,  W.  Va.— Bonds  for  $242,- 
600  for  road  improvement  in  county  have 
been  sold.  It  is  proposed  to  pave  North 
West  Pike,  11  miles,  roads  north  and 
soutli  from  Punxboro,  4  miles,  with  con- 
crete and  brick.  D.  D.  Britt,  Engineer 
in  Charge,  Clarksburg.  Address  Clerk 
County  Court. 

Lewlsburg,  W.  .Va. — Road  Improve- 
ment bonds  for  $243,500  will  be  sold  July 
8.  by  County  Court.  (Jos.  S.  Crawford, 
Clk.) 

Miami,  Fla. — Isham,  Randolph  &  Co., 
Jacksonville,  and  Klyce  &  Kackley  and 
John  W.  King,  both  of  Miami,  have  sub- 
mitted a  report  to  County  Commissioners 
on  the  building  of  a  causeway  across  Bis- 
cayne  Bay. 

Belzonia,  Miss. — Citizens  of  the  County 
voted  June  10,  $950,000  bonds  for  perma- 
nent  road   throughout   the   county. 

Corinth,  Miss — Corinth  to  the  Gulf 
Road  District  bonds  for  $65,000  will  be 
sold  July  5  by  O.  M.  Hinton,  Clerk  Board 
Supervisors. 

Lexington,  Miss. — Paving  bonds  for 
$475,000  will  be  sold  July  3  by  Clerk 
Board  County  Supervisors. 

Natchez,  Miss. — Election  to  be  held 
June  30  to  vote  $35,000  bonds  for  good 
roads    in    Franklin    County. 

Pascagoula,  Miss. — It  is  proposed  to 
construct  a  road  12,000  ft.  long  across  the 
Marsh.  David  U.  Harris,  Engineer,  Box 
476,  Mobile.  Ala.  Address  Chancery  Clerk, 
Pascagoula. 

Yazoo  City,  Miss. — Good  Road  bonds  for 
$350,000  will  be  sold  June  28  by  Board  of 
Supervisors.     S.   S.   Griffln,   County  Clerk. 

Natchitoches,  La. — Election  to  be  held 
July  27  to  vote  $250,000  bonds  for  build- 
ing link  of  Jefferson  Highway. 

Albany,  Ky. — Contracts  soon  to  be  let 
for  constructing  turnpikes.  J.  G.  Slocum, 
County  Clerk. 

Hazard,  Ky. — It  is  proposed  to  pave 
Main  and  High  Streets,  in  all  about  20,791 
sq.  yd.,  with  two  course  reinforced  con- 
crete at  a  cost  of  $50,784.  D.  E.  Harris, 
City    Engineer. 


Newport,  Ky. — Paving  bonds  for  $100,- 
000  will  be  sold  July  7  by  Fiscal  Court. 
Chris.   Milius,   Co.   Clk. 

Somerset,  Ky.— Road  bonds  for  $300,000 
will  be  sold  June  23  by  Fiscal  Court.  R.  F. 
Jasper,  Judge. 

Armstrong  Mills,  Ohio.— Paving  bonds 
for  $10,000  will  be  sold  July  14  by  N.  K. 
Pugh,  Clerk  Washington  Township,  Arm- 
strong  Mills. 

Cadiz,  Ohio.— Paving  bonds  for  $50,000 
will  be  sold  July  11  by  County  Commis- 
sioners.    E.   P.  Hines,  Co.   Aud. 

Dayton,  Ohio. — Paving  bonds  for  $29,500 
will  be  sold  July  12  by  County  Commis- 
sioners   (Walter  H.   Aszling,    Clk.) 

Lisbon,  Ohio.— Paving  bonds  for  $48,500 
will  be  sold  July  10  by  Board  County 
Commissioners   (H.   R.   Dickey,   Clk.). 

London,  Ohio.— Paving  bonds  for  $30, 
164  will  be  sold  July  3  by  Board  County 
Commissioners.      Allen    R.     Blacker,    Co. 

Aud. 

Mt.  Gllead,  Ohio.— Paving  bonds  for 
$10,976  will  be  sold  June  30  by  County 
Commissioners.     C.  O.   Higgins,  Co.  Aud. 

Cleveland  Heights  (P.  O.  Warrensvllle), 
Ohio.— Paving  bonds  for  $38,220  will  be 
sold  July  17  by  H.  H.  Canfteld,  Village 
Clerk. 

Xenia,  Ohio. — Resolutions  passed  to 
pave  East  Main.  Roger,  Monroe,  Collier 
Streets  with  brick,  asphalt,  asphaltic  con- 
crete on  concrete  foundation,  including 
concrete  curb.  Cost,  $70,000.  Contract 
will  probably  be  let  in  August.  J.  P. 
Shumaker,    City  Engineer. 

Brazil,  Ind. — Bonds  for  $63,000  for  im- 
proving Kaster  brick  paved  road  have 
been  sold.  T.  W.  Swinehart,  County 
Treasurer. 

New  Albany,  Ind. — No  bids  received 
June  8  by  County  Commissioners  for  con- 
structing 5050  ft.  road  in  New  Albany 
Township.  Emil  Dupaquier,  County  Audi- 
tor. 

Fairfield,  III. — It  is  proposed  to  pave 
with  brick  on  concrete  foundation,  on 
Main  and  First  Streets,  in  all  about  30,- 
000  sq.  vd.  E.  A.  Cox,  Carbondale,  En- 
gineer; W.  L.  McFarland  City  Engi- 
neer. 

Ottawa,  III. — Two  roads  are  to  be  im- 
proved by  County  Bd.  of  Supervisors, 
one  leading  from  Streator,  cost  $19,422, 
and  other  leading  from  Seneca,  cost  $23,- 
896. 

Urbana,  III. — Supervisors  of  Champaign 
County  voted  to  construct  hard  roads, 
extend  three  brick  roads  out  of  Urbana 
and  Champaign.  About  $82,000  to  be 
spent  by  County  for  road  improvements. 

Arkansas  City,  Kan. — About  $27,245 
paving  bonds  to  be  sold  by  city. 

Erie,  Kan.— City  will  issue  $47,694  street 
improvement  bonds.     Address  City  Clerk. 

Kansas  City,  Kan. — Bd.  of  Commission- 
ers voted  to  pave  with  concrete  Four- 
teenth  and   Eighteenth   Streets. 

Butte,  Mont. — Reported  City  Council 
plans  constructing  boulevard  along  Soutli 
Main  Street,  including  concrete  viaduct, 
two  reinforced  concrete  bridges  and  three 
earth   fills.     Estimated   cost   ?50.000. 

Great  Falls,  Mont. — Reported  City  Coun- 
cil rejected  all  bids  (or  paving  First  Ave- 
nue and  will  ask  new  bids.  L.  B.  Emer- 
son, City  Engr. 

Graham,  Mo. — Plans  prepared  for  8800 
yd.  of  9  to  7-in.  concrete  pavement  20 
ft.  wide  In  Hughes  Township,  Nodaway 
County.  C.  R.  Lleffer,  County  Auditor; 
Leslie  Barnes  Engineering  Co.,  St.  Louis, 
Mo.,    Engineers. 

Greenfield,  Mo. — County  road  bonds  for 
$25,000   sold.     Address   County   Clerk. 

Kansas  City,  Mo. — Paving  of  Southwest 
Boulevard  from  Main  to  Twenty-fourth 
Street,  about  ten  blocks,  with  creosoted 
wood  block  on  8-in.  Portland  cement  un- 
der consideration;  also  Eigliteenth  Street 
from  Main  Street  to  Woodland  Avenue, 
about  eigheeen  blocks,  with  creosoted 
wood  block.     Curtis  Hill,  City  Engineer. 

City  Engineer  directed  to  prepare  a 
plan  for  widening  of  Thirteenth  Street, 
from   Wyandotte   to   Benton   Boulevard. 

Arkadelphia,  Ark.  —  Twenty-five  mile 
highway  to  connect  Arkadelphia  and  Mal- 
vern to  be  constructed.  S.  C.  Harley, 
Arkadelphia,    county  judge. 

Huntsvllle,  Tex. — See  "Sewerage  and 
Sewage   Disposal." 

Longview,  Tex. — Election  will  be  held 
July  21"  to  vote  $200,000  road  improvement 
bonds.     -Address  County  Clerk. 

Sulphur  Springs,  Tex. — Contract  will 
soon  be  let  for  40  miles  of  road  to  be  con- 
structed under  $400,000  l)ond  issue.  Ad- 
dress County  Clerk. 

West,  Tex. — Attorney  General  approved 

$10,000   street   improvement    bonds. 

Wood vl  lie,  Tex. — Citizens  voted  $73,000 
road  improvement  bonds.  Address  County 
Clerk. 

Albuquerque,  N.  M. — It  is  proposed  to 
pave  about  19,000  sq.  yd.  on  West  Central 
Avenue  with  'Tarvia  X  with  concrete  curb 
and  gutter.  A.  E.  Hutchinson,  Engineer, 
Albuquerque;  Thomas  Hughes,  City  Clerk. 
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*•  «J  yr  Owmtr  Comm»«rtoo»r»  for  p«v- 


dltS"*"''"   ^™  •*■    ^^'"»"*e^  Oouiity  Au- 

•vew  bid*  to  b*  asked. 

•»?'!S!J?"mSL  ^"•rf """"   CommUiBloo- 

FowW.  Cat— Contract  wUl  b«  let  about 
laat  o^^July  for  parlns  Eishth  Str««t 
T™  .5S?*'*  *»«  *n^  oil  »n<!  seraan- 
'."g  — "»g*  *t  *  probable  i«t  of  tl(,OM. 
AAftrfM   City  Clerk. 

.  *:;•  *"?^%  Cal.— Contract  will  b«  lei 
,  ?*"«  Ju'r  lSJ>y  Board  of  Supervisors 
f«-  »-  McPherrtn.  Clerk)  to  construct  8- 
•^conereta  paTament.  10  ft.  wide,  with 
wouMoa  Mats  and  bituminous  wearing 
sanaoa.  it  reinforced -concrete  culvarts, 
(.xmcrata  curtain  wall,  together  with  rrad- 
wrate.  on  Artesla  Avenue  west  from 
pomeraet  Avenue,  a  distance  of  IS.IU  ft. 
In  Road  District  102.  .•*»'. 

Saeramanta,  Cal. — It  is  proposed  to 
2121'^*  .*•*«>•*»  *»  "  wlthKpeka 
SlJ"i?iiL  &.'".**'"•  concrete  base  at  a 
S?S  %  ^•••••-,-'-  ^  Tempest.  En^near. 
nUT  Street  Court.  Georsa  B.  Welch. 
v;icrk  street  Improrementa. 

Taft,  Cal.— City  Trustees  contemplate 
spendins   about    WO.OOO    for   street    pave- 


^Sandpolnt.  Idaho. — City  Council  passed 
wdlnance  for  Improving  Second.  cSurch. 
Third.  Oak  and  Main  Streets.  Estimated 
cost  (21,000. 

Manitoba.  —  Manitoba  Good  Roads 
Board.  Winnlpec.  approved  20  miles  of 
road  for  Woodland  municipality,  part  of 
which  wlU  be  gravel,  costing  t2«,000  and 
for  constructing  11  permanent  bridges  in 
I»me    municipality,    at    117.250. 

BIOS     DESIRED. 

Boston.  Mass.— UntU  June  30.  by  Park 
and  Recreation  Department  (John  H.  DU- 
Ura,  Chmn.)  for  laying  a  bituminous  pave- 
ment or  a  pavement  in  accordance  on 
Commonwealth  Avenue  with  apeclflcations 
submitted  by  bidders. 

Corinth.  Mass.— rntil  July  6.  for  con- 
structing IS  miles  gravel  roads,  for  Co- 
rinth to  the  Gulf  Road  Diat.  Address  W. 
C  Sweat,  aty  Attorney.  See  "Proposed 
Work.' 

Massachusetts. — Until  June  27,  by  Maas- 
aohusetu  Highway  Commissions.  State 
House.  Boston,  for  repaving  Hanover. 
Main  and  Webster  StreeU.  In  Town  of 
Hanorer. 

BHatel.  Conn. — I'ntil  July  5  for  saving 
with  granite  bincic  Main  Street.  Carlton 
W.  Boell.  City  Engineer. 

Connecticut.— UnUI  July  C.  by  Charles 
J.  Bennett.  Slate  Highway  Commission- 
er. Hartford,  for  constructing  following 
state  highway   Improvements: 

Town  of  Newtown  constructing  40-ft. 
span  reinforced  concrete  '"T*  beam 
bridge. 

Town  of  Clinton,  about  2400  lln.  ft.  S-ln. 
tnp-rock    macadam    construction. 

Town  of  E:ast  Hartford.  7100  lln.  ft. 
7-ln.   trap-rock  macadam. 

Town  Lebanon,  ttl9  Un.  ft.  7-ln.  native 
stone  macadam. 

Town  of  Stratford.  (SOO  lln.  ft.  «-ln. 
native  stone  rock  road. 

Town  of  Windsor  L<ocks.  1300  ft.  rein- 
forced concrete  or  I-ln.  tar  bituminous 
macadam  pavement. 

Walllngford,  Conn.- Until  July  B  br  W. 
A.  MacKenzie.  City  Engineer,  for  MM  sq. 
yd.  reinforced  concrete  or  Haasam  pave- 
ment. 

Albany,  N.  Y.— Until  July  10.  by  SUte 
Commission  of  Highways,  ii  Lancaster 
Street,  for  construfting  highways  in  vari- 
ous counties,  also  until  July  12  for  high- 
ways in  other  counties,  and  until  July 
14  highways  In  other  counties,  also  for  re- 
pair of  various  roads,  advertised  In  En- 
glnasrlng  Record.  Edwin  DuSey.  Com- 
iniaalooer  of  HIghwaya. 

■roekhavan,  N.  Y,— Until  July  t.  by 
Clarence  E.  Dare.  Town  Superintendent 
of  Highways,  Patcbogue,  for  constructing 
S  sections  of  concrete  pavements  in  town 
of  Brookbaven,  advertised  in  Engineering 
Baeord.  Edward  A.  May,  fingiiiaar. 
Patdiogiia. 

auffala,  N.  Y.— Until  June  10  by  Arthur 
W.  Krelnheder.  Commissioner  Public 
Worka,  for  pavingpurtiona  of  Choate  Ave- 
nue. Florida.  Cbarchlll  and  Barthel 
StreeU. 

Lang  Island  City.  L.  I..  N.  Y.— Until 
Jane  2S.  by  Maurice  E.  Connolly,  Prea. 
Borough  of  Queeru.  for  regulating,  grad- 
ing, paving,  etc.,  portions  of  Lamberts- 
vlUa  Road.  L.erreria  Avenue.  Moore  and  a 
number  of  other  streeu.  In  all  about  SOfiO 
^^^.  yd.  sheet  asphalt,  together  with  curb- 
ing, etc.     Security  t2S,400. 

New  York.  N.  Y.— Until  June  20.  by 
Jtlarcun  M.  Marks.  Pres.  Manhattan  Bor- 
ough, for  paving  on  portions  of  Lexing- 
ton Avenue  with  sheet  asphalt.  In  all 
about  SMO  sq.  yd.  outside  railroad  area, 
luso  yd.  In  railroad  area.  etc..  with  wcmmI 
blofk    pavement,    on    portions    of    Center 


Street  and  Grand  Street,  about  2820  so. 
.vds.  outside  railroad  area,  together  with 
curbing,  etc..  and  portions  of  Third  Ave- 
nue with  granite  block,  about  34,000  sq. 
.vd.,  outside  railroad  area,  and  3500  sq. 
yd.  granite  block  pavement  in  railroad 
ikrea.     Total  security.   ISS.OOO. 

Bayonne,  N.  J. — Until  July  11.  by  Board 
OHy  Commissioners,  for  reimprovement 
of  portions  of  Twenty-sei-ond  Street,  in 
all  about  12,000  sq.  yd.  granite  block  pave- 
ment. Including  base  and  excavation,  4000 
sq.  yd.  block  pavement  excluding  base 
and  excav..  and  12,000  sq.  yd.  Beigiati 
block  pavement  to  be  removed,  portions 
of  Eight  Street,  in  all  about  5300  sq.  yd. 
bituminous  concrete  |>avement  on  old 
macadam  foundation,  curbing,  etc.,  Fifth 
Street.  In  all  about  10,000  s.|.  yd.  bitumin- 
ous concrete  pavement  on  old  macadam 
roundaiion,  curbing,  etc.,  and  portions  of 
.Wenue  C,  in  all  about  4100  sq.  yd.  asphalt 
pavement  on  concrete  base,  with  curbing, 
etc. 

Bloomfield.  N.  J.— Until  July  3,  by  Ray- 
nu>iid  K.  Davis.  Town  CleriJ.  for  Improv.- 
.\"o.  263.  iMivlng  portions  of  Columbus 
Stret>t.  1600  sq.  yd.  bitulithic  pavement 
on  concrete  foundation;  Improvement  No. 
-64,  portions  of  Edison  Street,  1960  sq. 
yd.  bitulithic  pavement  on  6-ln.  concrete 
Imse.  and  Improvement  No.  262,  portions 
of  .\lva  Street.  1500  sq.  yd.  bitulithic 
pavement  on  6-in.  concrete  base. 

Harrison,  N.  J.— Until  June  28,  by  Town 
Council,  for  paving  portions  of  Kearney 
Avenue,   and  also  for  300  gals,   road  oil. 

Kearney,  N,  J. — Until  June  28  by  De- 
partment of  F^iblic  Roads,  Trenton,  for 
46,128  sq.  yd.  bituminous  macadam,  re- 
surfacing on  Newark  Turnpike,  to  cost 
S2C,000.  T.  J.  Wasser,  Engineer.  Jersey 
City. 

Montclair,  N.  J.— Until  July  1,  by  State 
Board  Education,  Trenton,  for  grading 
and  making  brick  and  macadam  wallis, 
drives  and  for  providing  drainage  on 
premises  of  New  Jersey  State  Normal 
School   at    Montclair. 

New  Brunswick.  N.  J, — Reported  de- 
sired until  June  29  by  Board  Freeholders 
for  repair  of  section  3  Cranbury  Turn- 
l>ike  from  Dayton  to  Pialnsboro-James- 
burg  Road,  nith  bituminous  concrete  on 
rebuilt  macadam  base.  Asher  W.  Btasett, 
County  Clerk. 

Trenton,  N.  J.— Until  July  1.  for  resur- 
facing Nottingham  Way  (Trenton-Hope- 
well  Road)  and  Trenton-Lawrenceville 
ICoad.     Address  Bd.  of  Freeholders. 

Bradford,  Pa.— Until  July  3,  by  E.  C. 
Charlton,  City  Clerk,  for  approximately 
8000  sq.  yd.  brick  paving  and  7000  lln. 
ft.  curb,  advertised  in  Engineering  Rec- 
ord. 

Glaasport.  Ps,— Reported  desired  until 
June  2«.  by  C.  C.  Davis,  Borough  Clk.,  for 
lo.ooo  sq.  .Yd.  vltr.  brick  pavement  on  In- 
diana Avenue. 

Ebensburg,  Pa.— Reported  desired  until 
June  29  for  constructing  2  miles  brick 
paving  and  for  690.000  paving  bricks.  O. 
P.  Thomas,  Co.  Engr.,  Leader  Building, 
Jamestown,   Pa. 

Baltimore,  Md.— Until  June  28  by  Board 
Awards,  care  of  City  Register,  for  grad- 
ing and  paVing  with  cement-concrete  a 
number  of  alleys. 

Frederick,  Md.— Until  July  8  by  County 
Commissioners  (H.  L.  Oaver,  Clk.)  for 
constructing  a  section  of  State  Aid  High- 
way in  Frederick  County  along  the  Bur- 
kittsville-Knoxville  Road  for  a  distance 
of  about  1.04  miles:  ai.so  for  building  a 
section  of  State  Aid  Highway  in  Frederick 
County  along  the  Monrovia-Hyattstown 
Road,   a  distance  of  about   1.52   miles. 

Washington,  D.  C— Until  July  3  by 
Board  County  Commissioners  for  con- 
structing Hi  to  2  miles  of  concrete  road. 
W.  E.  Swindell.  Chmn.  County  Commis- 
sioners. 

Elklns,  W,  Va.— Until  July  1,  by  County 
Court  Elklns.  for  constructing  approxi- 
mately 19  miles  of  improved  roads  and 
streets  In  Leadsvilie  District.  Bids  will 
be  considered  on  concrete,  macadam  tar- 
via.  warrenlte  and  asphaltlc  concrete. 
Chaney  &  Armstrong  Engineers,  Fair- 
mont: P.  B.  Bloomfleld.  Road  Engineer. 
EHkins. 

Wheeling,  W.  Vs.— Until  July  5  by 
County  Commissioners,  Wheeling,  for  pav- 
ing with  brick  on  concrete  National  Road 
from  Wheeling  Park  to  a  point  near  Park 
View  l..ane:  also  for  resurfacing  portions 
of  Wheeling,  West  Liberty  and  Bethany 
Pike.  O.  C.  A  P.  Road  near  Clinton, 
Peter's  Run  Road,  West  Union  and 
Roney's  Point  Road,  etc..  with  bito- 
mlnous  macadam  penetration  method. 
George  W.  Oldham,  County  Clerk. 

Wheeling,  W.  Va.— Until  July  7  by 
County  fommissioners  at  Wheeling  for 
goo<l  h.ird  Htone  iim«Htone  ready  for  piling 
and  crushing,  about  «.'.00  cu.  yd.  in  alL 
George  W.  Steenrod,  County  Road  Engi- 
neer. 

Henderson,  N,  C— Until  June  29,  by  O. 
W.  Adams.  City  Clerk,  for  paving  about 
26,000  ft.  ron< rete  curb  and  gutter,  neces- 
aary  storm  drainage,  etc.  Anderson  & 
Christie,  Inc.,  Consulting  Engineers, 
Charlotte,  N.  C. 

Tarboro,  N.  C. — Until  July  3  by  Board 
County  Commissioners  (H.  8.  Bunn,  Clk.) 
for  conninicting  about  10  miles  sand  clay 
roads. 


Arcadia,  Fla.— Until  July  3  by  County 
Commissioners  (A.  L.  Durrance,  Clk.) 
for  work  in  Special  Road  and  Bridge  Dist. 
No.  5,  approximately  561,749  sq.  yd.  sand 
asphalt,  brick,  rocmas,  sand  clay,  bitu- 
minous macadam,   or  other  pavfement. 

Lake  City.  Fla.— Reported  desired  until 
July  5  by  Board  Public  Works  (J.  W. 
Layne,  Secy.)  for  21,000  sq.  yd.  brick  pav- 
ing; also  for  12,000  sq.  yd.  of  resurfacing 
old  macadam  with  modified  sheet  asphalt. 

Dadeville,  Ala. — Reported  desired  until 
July  10  by  County  Commissioners  for  con- 
struoting  12  miles  of  roads,  including  steel 
bridges.  Also  separate  bids  for  95  miles 
public   roads   under  three   contracts. 

Troy,  Ala.— Until  June  28,  by  Lawrence 
IC.  Gellerstedt,  Mayor,  for  17,000  to  20,- 
000  yd.  of  paving  to  be  brick,  bituhthlc 
or  wood  block,  advertised  in  Engineering 
Record. 

Macon,  Miss.— Reported  desired  until 
July  2  by  John  Tyson,  Chancery  Clk., 
for  furnishing  Noxubee  County  with  as- 
phaltum  and  tarvla  tor  dressing  rock 
roads. 

Williamsburg,  Ky.— Until  June  26,  by 
County  Fiscal  Court  at  Williamsburg, 
for  19,180  cu.  yd.  sandstone  for  base, 
10,820  cu.  yd.  limestone  tor  top  course, 
and  24,640  cu.  yd.  straight  limestone  con- 
struction, from'  Williamsburg  to  Corbin. 
Robert  C.  Terrell,  Commissioner  Public 
Roads,   Frankfort. 

Ashland,  Ohio. — Reported  desired  until 
June  26  by  W.  O.  Mason,  Mayor,  for  im- 
proving Arthur  and  Sandusky  Streets. 
R.   H.   Conn,   City  Engr. 

Cincinnati,  Ohio.— Until  July  3,  by  Chas. 
F.  Hornberger,  Public  Service  Director, 
for  improvement  ot  Glenmore  Avenue, 
from  Werk  Road  to  Bridgetown  Pike, 
with  brick.  City  Kngineer,  Frank  S. 
Knig's  estimate,  $16,550,  and  Improve- 
ment of  Louis  Avenue,  from  Vine  Street 
to  Eden  Avenue,  with  bituminous  mac- 
adam.    City  Engineer's  estimate,  $13,314, 

Cleveland,  Ohio.— Until  July  5,  by  Di- 
vision ot  Purchases  and  Supplies,  for  pav- 
ing  Bnikey   Boulevard. 

Columbus,  Ohio. — Until  June  30  by 
Board  County  Commissioners  (John 
Scott,  Clk.)  tor  constructing  the  follow- 
ing roads:  Engineer's  estimate  No.  292 
for  applying  a  surface  treatment  ot 
Tarvia  "B"  upon  the  roads  enumerated 
in  said  Engineer's  estimate  No.  292;  Engi- 
neer's estimate  No.  293,  applying  a  sur- 
face treatment  of  Trinidad  liquid  as- 
phalt "A";  Engineer's  estimate  260,  im- 
proving and  macadamizing  the  Jewell 
Road,    in   Truro  Township. 

Reported  desired  until  July  5,  by  Pub- 
lic Service  Director,  tor  improving 
eighteen  streets. 

Elyria,  Ohio.- Until  June  28  by  M.  M. 
Wilcox,  Director  Public  Service,  for  2020 
sq.  yd.  brick  pavement  on  Williams  Street 
and  9430  sq.  yd.  repairing  with  brick  on 
Winckles,  Taylor  and  Olive  streets.  C.  M. 
Theobold,  City  Engineer. 

Lima,  Ohio.— Until  June  28,  by  A.  L. 
Metheany,  Director  Public  Service,  for 
45,000  sq.  yd.  brick,  sheet  asphalt,  bitu- 
iUhic,  asphalt  block  or  asphaltlc  concrete 
jn  concrete  foundation  on  13  streets.  C. 
H.   Bryson,    City  Engineer. 

Logan,  Ohio.— Reported  desired  until 
June  27,  by  Fred  Allen,  Village  Clerk,  for 
paving  Grahamsville  Avenue  anS  High 
Street  with  brick. 

Marysville,  Ohio.— Until  June  29  by 
County  Commissioners  at  Marysville  for 
grading,  bridging  and  macadamizing  Hol- 
loway  Road  in  York  and  Liberty  Town- 
ships.    H.  W.  Busted,  County  Auditor. 

Painesvllle,  Ohio.— Reported  desired 
uritil  July  1  for  grading  and  paving  2V4 
miles  with  brick.  Probable  tost  $15,000. 
C.  N.  Cummlnga,  Co.  Engr. 

Smithvllle,  Ohio,— Until  July  15,  by  D 
D  Hartzler,  City  Clerk,  for  paving  with 
bituniirious  macadam  on  North  Summit 
and  Milton  Streets;  cost  $10,000.  Philip 
Markley,   Engineer,  Wooster. 

Indiana.— By    County    Commissioner    at 
U  Tii"f  "      M- '"'"  ''""'"'"Cting  roads: 
At     Rushville,     constructing    of    bound 
macadam     county     line    road,     26  845     ft 

■*^, ?"..?-, ""'''''"•  County  Auditor. 
Until  June  30: 

Rushville  macadam  road  in  Anderson 
Township  14  6.50  ft;  county  line  road  of 
Kfave.  15.761  ft.;  3315  ft.  roadway  in 
VVashlngton    'Township,   and   5118    ft.    line 

xnZ^^u    J* V'.'*^  ^"^    ^"^"y     townships 
"^  T?"..',^-,^°''!''"'  County  Auditor. 
Until  July  1 : 

r.i*l"."'''.'''r-'""'"uP*'^«'  '■o'K's  In  Mount 
Pleasant  Township;  4  macad  ..-,  roads  in 
Center  Township,  and  2  brick  roads  n 
Auditor  ""■     ^-  "■  Williams,  CoSnty 

■.9°''"S,'"*^*"^'  sravel  road  In  Connera- 
Auditor  "*""■        '^'^"      ^^"'       """"ty 

Rensselaer,  stone  road  on  line  between 
Newton  and  Marlon  townships  JoseVhP 
Hammond,  County  Auditor  •'"'"'Pn  r. 

W^^r'^e'n^M Jn^y,  '2o,^t^y  &V:^--'>'P' 

iS."'  ""-""■  ^° Bai'tU-'jLTn°t? 
Brownalpwn,  2  ma«adam  roads  in  Jack- 
son   and    Vernon    Ttwnshlps;    2    concrete 
roads    in    Jackson    Township     one    gravel 


road  in  Redding  Township,  and  one  con- 
crete and  gravel  road  in  Hamilton  Town- 
ship.   Albert  Leudike,  County  Auditor. 

Jasper,  constructing  roads  in  Patoka 
Township.  Jacob  H.  Seng,  County 
Auditor. 

Versailles,  constructing  macadam  roads 
in  Adams,  Johnson  and  Laughery  town- 
ships. J.  Francis  Lochard,  County 
Auditor. 

Portland,  constructing  3  bridge  roads  in 
Richland  Township;  stone  roads  in  Noble, 
Green,  Wabash  and  Pike  townships,  and 
2  gravel  roads  in  Noble  and  Green  town- 
ships.    John  Bonifas,  County  Auditor 

Tipton,  constructing  gravel  roads  In 
Cicero  and  Madison  townships.  Oscar 
Vanness,  County  Auditor. 

Lawrenceburg,  constructing  macadam 
road  in  Center  Township.  Harry  E. 
Lutherbeck,  County  Auditor. 

Paoll,  constructing  gravel  or  macadam 
road  on  line  between  French  Lick  and 
Orangeville  townships.  B.  A.  Palmer, 
County  Auditor. 

Brookville,  constructing  macadam  road. 
C.  G.  Relfel,  County  Auditor. 

Franklin,  gravel  roads  in  Nineveh  and 
Union  townships,  15,230  and  4696  ft.     John 

C.  Gregg,  County  Auditor. 
Until  July  5: 

Kokomo,  2  gravel  roads,  13,205  and  7000 
ft.     William  L.  Benson,  County  Auditor. 

Vincennes,  constructing  5040  ft.  gravel 
road  in  Johnson  Township.  J.  Nuentzer, 
County  Auditor. 

Lafayette,  2.56  miles  of  gravel  road  in 
Perry  Township.  George  W.  Baxter, 
County  Auditor. 

Kokomo,  8624  ft.  asphaltlc  concrete  road. 
William  L.  Benson,  (5ounty  Auditor. 

Columbus,  constructing  concrete  road, 
W.  H.  Scott,  County  Auditor. 

Gosiien,  constructing  brick  or  other 
pavement  on  road  in  Elkhart  Township. 
A.  R.  Bemenderfer,  County  Auditor. 

Crawfordsville.  Ind.,  constructing  gravel 
roads  in  Brown  Township.  W.  F.  Batman, 
County  Auditor. 

Columbia  Ci'ty,  constructing  brick  and 
concrete  road.  Thomas  A.  McLaughlin, 
County  Auditor. 

Valparaiso,  constructing  2  gravel  roads 
in  Westchester  Township,  0.86  and  1.04 
miles.     C.  A.  Blachly,  County  Auditor. 

Mount  Vernon,  ISOO  ft.  of  rock  road  on 
county  line.  Joseph  R.  Haines,  County 
-Auditor. 

Rochester,  constructing  5  gravel  roads 
in  Rochester  Township  and  2  in  Henry 
Township.  Ernest  A.  Smith,  County 
Auditor. 

Shelbyville,  2  gravel  roads  in  Moral 
Township  and  1  in  Jackson  Township, 
14,025,  14,900  and  17,400  ft.  Frank  W. 
Fagel.  County  Auditor. 

Until  July  6: 

Indianapolis,  constructing  3  gravel  roads 
in  Center  Township.  Leo  K.  Fesler, 
County  Auditor. 

Until  July  7: 

Mount  Vernon,  for  2  gravel  roads,  14,024 
and  15,710  ft.  Joseph  R.  Haines,  County 
Auditor. 

Until  July  10: 

Peru,  constructing  gravel  and  concrete 
roads.     F.  K.  McElheny,  County  Auditor. 

Until  July  11: 

Frankfort,  constructing  gravel  road  in 
Johnson  Township  and  2  gravel  roads  in 
Union  Township.  Edward  Spray,  County 
Auditor. 

Indianapolis,  constructing  gravel  road  in 
Center  Township.  Leo  K.  Fesler,  County 
Auditor. 

Grand  Rapids,  Mich.— Until  July  10  by 
Frank  Sherman,  County  Auditor  for  con- 
structing County  Road  No.  169  (PenglUy- 
Goodland  Road). 

North  Vernon,  Ind. — Until  July  3,  by 
Common  Council,  for  brick  paving,  about 
16,300  sq.  yd.  Charles  W.  Miles,  City  En- 
gineer. 

De  Kalb,  III.— Until  July  3  by  city  for 
14,000  yd.  brick  and  3000  yd.  concrete 
pavement,  with  concrete  curb  and  gutter, 
advertised  in  Engineering  Record.  A.  R. 
Russell,  City  Engineer. 

Illinois.- Until  June  28,  by  State  High- 
way Department,  Springfield,  for  con- 
structing following  roads: 

Tuscola,  Douglas  County,  Sect.  D,  2640 
ft.    brick.     Engineer's    estimate    $5,340. 

Areola,  Douglas  County,  Sect.  E,  3SO0 
ft.   brick.     Engineer's  estimate  $8,136. 

Galena,  Jo  Daviess  County,  Sect.  C, 
concrete,  2525  ft.  Engineer's  estimate 
$4,814. 

Elizabeth,  Jo  Daviess  County,  Sect.  D, 
3550  ft.  concrete.  Engineer's  estimate 
$5,144. 

Mllledgevilie,    Whiteside    County,    Sect. 

D.  gravel,   14,070  ft.   $13,916. 

Rock  Falls,  Whiteside  County,  Sect.  E, 
8015  ft.,  gravel,  $12,661. 

Litchfield.  Montgomery  County,  Sect.  D, 
23.925  ft.,  earth,   $6,679. 

Springfield,  Sanganon  County,  Sect.  I, 
3550  ft.,  brick.  Engineer's  estimate,  $13.- 
242. 

Park  Ridge,  III.— Until  July  5,  by  Board 
Loai  improvements  {A,  W.  Lorenz,  Secy.), 
for  9000  sq.  yd.  asphaltlc  concrete,  on 
Ashland  Boulevard. 

Paris,  III.— Until  July  5,  by  A.  Allen 
Brubaker,  City  Clerk,  for  about  7150  sq. 
yd.  reinforced  concrete  pavement,  adver- 
tised in  Engineering  Record.  O.  F.  Wold, 
City  Engineer, 

Peoria,  III,— Until  June  26  by  Board 
Local  Improvements  (Sherman  W.  Eck- 
ley,  Pres.)  for  paving  with  brick  portions 
of  Peoria  Avenue,  in  ail  about  6180  sq. 
yd.  brick  pavement,  2100  cu.  yd.  excav., 
«tc. 
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Springfield,  III. — Reported  desired  until 
■■Aug.  11  for  curbing  and  paving  with 
I  brick.  Probable  cost  $75,000.  W.  D.  See- 
'  ley,  City  Engr. 

Springfield,  III.— Until  June  28  by  Frank 
H  Hamilton,  President  Board  Local  Im- 
provements, for  brick  pavement,  27  ft. 
wide  with  cement  grout  filler,  on  5-ln. 
concrete  foundation,  with  combined  curb 
and  gutter  in  State  Street. 

Portage,  Wis. — Until  July  5,  by  Fred.  F. 
Goss.  Acting  Gity  Clerk,  for  furnishing 
and  placing  10,300  lin.  ft.  concrete  curb 
and  gutter,  relay  7000  sq.  yd.  old  vitr. 
brick  pavement,  and  construct  15,000  sq. 
yd.  new  pavement,  vitr.  brick,  concrete 
and  asphaltic  concrete  will  be  considered, 
and  to  lay  2600  lin.  ft.  vitr.  pipe  storm 
sewer. 

Cedar  Rapids,  Iowa. — Reported  desired 
until  June  26,  by  City  Clerk,  for  construct- 
ing 10,000  sq.  yd.  brick  and  24,000  sq.  yd. 
asphaltic    concrete   pavement. 

Eldora,  Iowa.— Until  June  27,  by  E.  W. 
Dunn,  County  Engineer,  for  grading  and 
incidental  work  on  14>^  miles  of  county 
road,  approximately  90,000  cu.  yd.  earth 
excav. 

Oskaloosa.  Iowa. — Until  June  26,  by  T. 
H.  Carlin,  City  Clerk,  for  paving  portions 
of  Ninth  Street.  G  Avenue,  A  Avenue  and 
other  streets,  in  all  about  5360  sq.  yd.  con- 
crete paving,  on  4-in.  base,  3350  lin.  ft. 
<ombined   curb  and  gutter,   etc. 

Spencer,  Iowa, — Until  July  7,  by  A.  W. 
Chamberlain,  County  Auditor,  for  grading 
20  miles  of  road  in  Clay  County;  Engi- 
neer's estimate  70,000  cu.  yd.  Walter 
Barber.    County   Engineer. 

Independence,  Mo. — Until  June  28  by 
Edw.  M.  Stayton,  Co.  Surveyor  and  Ex- 
Offlcio  Highway  Engineer,  for  4890  sq. 
yd.  macadam  pavement,  4294  cu.  yd.  solid 
rock  excav.,  etc. 

Kansas  City,  Mo.— Until  June  27,  by  Bd. 
Public  Works  (J.  Pearce  Kane,  Secy.), 
for  vertical  fibre  brick  pavement  on  oor- 
tions  of  Twenty-fifth  and  Twelfth  Streets, 
with  asphaltic  concrete  on  portions  of 
Thirtieth  Street,  Tracy  Avenue  and  other 
streets,  and  with  concrete  on  portions  of 
Twenty-fourth  Street  and  artificial  stone 
sidewalks  on  Woodland  Avenue. 

Concrete,  Wash. — Until  July  11,  by  G. 
L.  Leonard,  City  Clerk,  for  paving  with 
one  course  concrete  on  Mill,  Division  and 
Garden   Streets. 

Ephrata,  Wash. — Until  July  6,  by  Coun- 
ty Commissioners  Grant  County,  for  sur- 
facing 6^4  miles  of  permanent  highway 
near  Quincy.  E.  H.  Stradling,  County 
Engineer. 

Everett,  Wash. — Reported  desired  until 
July  3,  by  Mae  Weatherbee,  Co.  Aud.,  for 
constructing  Bond  Road,  No.  29,  from 
Snohomish  to  Three  Lakes,  to  cost  $16,- 
000:  Bond  Road,  No.  25,  from  Forty-first 
Street  to  Everett  Street,  west  limit,  cost 
$10,000;  Bond  Road,  No.  14  Bast  Stabd- 
wood  to  Cedarhorne.  cost  $8,000;  Bond 
Road,  No.  5,  Edmonds  to  North  Trunk 
Highway,  cost  $11,000.  Also  separate  bids, 
until  June  26,  same  time  and  place,  for 
constructing  five  highways,  as  follows: 
Proposition  No.  22,  Monroe  to  Sultan, 
west  limits.  $17,000;  Proposition  No.  24, 
Sultan,  east  limits,  to  Gold  Bar,  east 
limits,  $8,000;  Proposition  No.  18,  Arling- 
ton to  Cooper  Spur,  $9,000;  Permanent 
Highwav  No.  21,  and  Permanent  High- 
way No.  26.     W.  C.  Bickford,  Co.  Engr. 

Until  July  10,  by  the  County  Commis- 
sioners, for  following  road  work:  Han- 
ford  to  Granite  Falls,  cost  $8,000;  prop- 
osition 21.  Stanwood  north  to  Florence, 
$5,000;  proposition  15,  Beverly  Park  to 
Edmonds,  $13,000.  W.  C.  Bickford,  Coun- 
ty Engineer. 

Seattle,  Wash.— Until  July  11,  by  Board 
of  King  County  Commissioners  (Byron 
Phelps,  Clerk)  for  5560  ft.  of  paving  with 
brick,  monolithic  type  No.  2-C.,  between 
Hollywood  and  Woodlnville,  18  ft.  wide. 
Estimated  cost  $20,000.  Until  July  10, 
for  2098  ft.  of  one-course  concrete  pav- 
ing on  Section  2  of  bond  road  near  Rich- 
mond Beach,  and  for  1444  ft.  of  grading 
and  graveling  on  same  highway.  Im- 
provement will  be  18  ft.  wide  with  4-ft. 
cobble  gutters,  involving  difllcult  drain- 
age problems  and  construction  of  many 
concrete  culverts  and  drains.  Cost  be- 
tween $12,000  and  $15,000.  A.  P.  Denton, 
County  Engr. 

Until  June  30,  by  Board  of  Public 
Works.  C.  B.  Bagley,  secy.,  for  paving 
California  Avenue;  cost  about  $50,000. 

Tlllamooke,  Ore. — Reported  desired  un- 
til June  27,  by  Ira  C.  Smith,  City  Re- 
corder, for  hard-surfacing  a  number  of 
stteets  with  concrete.  Including  curbs, 
gutters,  etc.,  for  part  of  Project  3,  In- 
volving portions  of  Eighth  Street.  Fifth 
Avenue,   Fifth   Street  and   Third  Avenue. 

Anaheim,  Cal.— Until  July  13  by  E.  O. 
Stewart.  City  Clerk,  for  constructing 
about  372,219  sq.  ft.  414-in.  concrete  base 
and  114 -In.  sheet  .isphalt  surfaced  pave- 
ment on  Broadway. 

California.— Until  June  10,  by  State 
Highway  Commission.  Sacramento,  tor 
constructing  6  miles  of  concrete  paving. 
Larkspur  to  Sausallto,  Marin  County. 

Lo»  Angeles,  Cal. — Until  July  3  by 
Board  of  Supervisors  (A,  M.  McPherson, 
Clerk)  for  constructing  macadam  pave- 
ment, reinforced  concrete  culverts,  etc., 
In  2.62  miles,  on  Vine  Street,  Covlna  Road 
District   No.    55,    Involving   approximately 


13,585  cu.  yd.  excavation,  13,844  lin.  ft. 
shaping  roadbed,  etc. ;  probable  cost 
$21,900. 

Until  June  29,  by  Board  Education  (Wm. 
Sheldon,  Secy.),  for  constructing  side- 
walks at  a  number  of  schools. 

Riverside,  Cal.— Until  June  27  by  H.  C. 
Cree,  City  Clerk,  for  TA  blocks  of 
macadam  pavement,  cement  curb,  gutters 
and  walks  in  Fairmount  Boulevard. 

Phoenix,  Ariz.— Until  July  10,  for  pav- 
ing on  North  Fourth  Street,  in  all  about 
12,200  yd.,  and  5700  ft.  curbing.  Robt.  A. 
Craig,   City   Manager. 

North  Bay,  Ont,- Until  June  28,  by  H. 
J.  McAuslan,  Town  Engineer,  for  con- 
structing approximately  50,000  sq.  ft.  per- 
manent sidewalks. 


PRICES   AND    LETTINGS. 
iflndicates  award  of  contract. 

Norway,  Me. — Lowest  bid  opened  June 
16  by  Town  for  13,000  sq.  yd.  concrete 
pavement  and  drainage  system  submitted 
bv  Small  &  Ingalls  of  Bar  Harbor.  Ste- 
phen  Litclifield,   Engineer,   Brunswick. 

Boston,  Mass. — Lowest  bid  opened  June 
13  by  Edward  P.  Murphy,  Commissioner 
Public  Works,  for  granite  block  paving  on 
.Alexander  Street,  submitted  by  James 
lioherty,  32  Calumet  Street,  Roxbury,  at 
$7,472. 

Massachusetts. — Following  are  bids 
opened  June  13  by  Massachusetts  High- 
way Commission,  Boston,  for  construct- 
ing bituminous  macadam  roadway  in 
towns  of  Duxbury,  Marshfield  and  Scit- 
uate;  W.  T.  Loud  &  Son,  Quincy,  $19,- 
282,  and  Antonio  Carchia,  East  Wey- 
mouth,   ?22,444. 

Long     Island     City,     N.     Y.— Following 

bids  submitted  June  7  to  Maurice  B. 
Connolly,  Borough  Queens  Pres.,  for  reg- 
ulating, grading,  curbing  and  laying  side- 
walks in  Fresh  Pond  Road  from  Wood- 
bine Street  to  Flushing  Avenue,  Ridge- 
wood,  by  Denis  McCarthy.  10  Audubon 
Avenue,  at  $25,496.  and  tor  regulating  and 
paving  with  sheet  asphalt  Lefferts  Ave- 
nue, from  Liberty  Avenue  to  Rockaway 
Boulevard,  Woodhaven,  by  Cleveland 
Trinidad  Paving  Co.,  Cleveland,  Ohio,  at 
$21,409. 

New  York,  N.  Y. — Following  are  totals 
of  the  three  lowest  bids  opened  June  14 
by  President  Bronx  Borough  for  laying 
sidewalks,  regulating  curbs,  etc.,  on  West 
180th  Street,  from  Loring  Place  to  Uni- 
versity Avenue,  including  13,200  cu.  yd. 
earth  excavation,  9350  sq.  ft.  two-course 
concrete  sidewalk,  including  mainte- 
ance,  etc.:  E.  V.  Handy,  106  Field  Place, 
Bronx,  $16,534;  Spadaro  Contracting  Co., 
827  217th  Street,  $16,746;  M.  DlMenna  Con- 
tracting Co.,  2319  Crotona  Avenue,  $17,917. 

Following  is  unit  figures  of  Uvalde  As- 
phalt Paving  Company,  1  Broadway,  for 
repaving,  etc.,  with  sheet  asphalt  west 
side  of  Broadway  from  110th  to  121st 
Streets  and  east  side  from  Ninety-second 
to  121st  Streets:  8839  lin.  ft.  6-in.  granite 
curbing,  $1.45;  610  lin.  ft.  6-in.  granite 
corner  curbing,  $2;  50  lin.  ft.  old  curb  re- 
dressed. 50  cts. :  300  sq.  ft.  concrete  side- 
walk Class  A,  30  cts.;  10  lin.  ft.  granite 
headers,  $1;  10  lin.  ft.  temporary  head- 
stones, $1:  G980  cu.  yd.  concrete  outside 
of  railroad  area,  $5.25;  39,050  sq.  yd.  sheet 
asphalt  pavement  outside  of  railroad 
area,  $1.34:  290  sq.  yd.  sheet  asphalt  pave- 
ment in  approaches,  $1.34;  20  sewer  man- 
hole heads  and  covers  complete,  $15;  7 
covers  tor  sewer  manholes,  $5;  7  rings  for 
sewer  manholes,  $5;  6  cu.  yd.  brick  ma- 
sonry, $15;  40  water  manhole  heads  and 
covers  complete,  $15;  10  lin.  ft.  platform 
flag,  cut  to  line,  50  cts.  In  Railroad 
Area — 410  cu.  yd.  concrete,  $5.25;  2400  sq. 
yd.  sheet  asphalt  pavement,  $1.34;  total, 
$109,937.  Next  three  lowest:  Barber  As- 
phalt Paving  Company,  Woohvorth  Build- 
ing, $111,679:  Asphalt  Construction  Com- 
pany, 206  Broadway.  $113,930.  and  Aztec 
Asphalt  Paving  Company,  90  West  Street, 
$126,526. 

Unit  figures  of  Barber  Asphalt  Paving 
Company,  Woolworth  Building,  lowest  bid 
opened  same  time  and  place  as  above  for 
paving  Park  Avenue  from  Seventy-second 
to  Ninety-sixth  Streets:  11,800  lin.  ft.  new 
6-in.  granite  curbstone,  $1.45;  3000  lin.  ft. 
new  6-In.  granite  corner  curbstone,  $1.95; 
260  lin.  ft.  old  curb  redressed,  35  cts.;  11,- 
500  sq.  ft.  concrete  sidewalk  Cla.ss  A,  20 
cts.;  10  lin.  ft.  granite  headers,  $1.10;  10 
lin.  ft.  temporary  header  stone.  60  cts.; 
8860  cu.  yd.  concrete  outside  of  railroad 
area,  $5;  48,600  sq.  yd.  sheet  asphalt  pave- 
ment outside  railroad  area,  $1.33V4;  580  sq. 
yd.  sheet  asphalt  pavement  in  approaches, 
$1.50;  50  sewer  manhole  heads  and  covers 
complete,  $16:  15  covers  for  sewer  man- 
holes. $4.50;  15  rings  for  sewer  manholes, 
$3.50:  3  cu.  yd.  brick  masonry,  $15;  60 
water  manhole  heads  and  covers  complete, 
S17:  80  lin.  ft.  platform,  flag  cut  to  line, 
60  cts.;  40,000  old  paving  blocks  to  be  re- 
moved to  Corporation  Yard  at  Ninetieth 
Street  and  Aveni..»  A.  $12:  50  cu.  yd.  con- 
crete for  coping  around  parkways,  $10;  10 
cu.  yd.  concrete,  $5;  70  sq.  vd.  sheet  as- 
phalt pavement.  $1.33%;  total,  $137.85:". 
Total  of  next  three  lowest  Asphalt  Con- 
struction Company.  206  Broadway,  $141,- 
039:  Uvalde  Asphalt  Paving  Company,  1 
Broadway,    $149,650.    and    Sicilian    Asphalt 

Paving  Company,   41   Park   Row,   $150,203. 

*Troy,  N.  Y.— Contract  awarded  by 
Board  of  Contract  and  Supply  for  grad- 
ing streets  In  LIndeawood  Park  to  Martin 
Murray  Construction  Co.,  Fourteenth  and 
Hutton  Streets,  at  |l9,242. 


New  Orleans,  La. — Following  are  unit  figures  of  four  lowest  bids  opened  June  12 
by  Highway  Department  of  State  Board  of  Engineers  for  constructing  highways  In 

Section  1—21.86  miles:  (a)  J.  N.  George  &  Sons,  Shreveport,  $56,985;  (b)  Caddo 
Construction  Co.,  Shreveport,  $57,322;  (c)  Smith  Brotrers,  Coushatta,  $58,050;  (d) 
Texas  Grading  Co.,  Houston,  $63,290. 

(a)              (b)  (c)              (d) 

40,000  cu.  yd.  borrowed  earth $0.16          $0,165  $0,165        $0.1575 

2,000  cu.  yd.  lateral  ditches 0.16            0.165  0.165           0.1576 

38,000  cu.  yd.  earth    excavation 0.15            0.165  0.165          0.1578 

860  cu.  yd.  concrete   bridges 16.75         .16.50  17.00           17.50 

360  cu.  yd.  concrete  culverts 16.75          16.50  15.00          1842 

35,000  cu.  yd.  gravel  (placing,  etc.) 0.65            0.65  0.67            OCTB 

6,900  cu.  yd.  binder    0.20            0.18  0.20            0.50 

Section  11—29.03  miles:   (a)  J.  N.  George  &  Sons,  Shreveport,  $54,867;   (b)   Smith 

Brothers,    Coushatta,    $59,685;    (c)    Texas   Grading   Co.,   Houston,  $63,317;    (d)    Catto 
Construction  Co.,  Shreveport,  $64,389. 

(a)              (b)  (c)              (d) 

37,000  cu.  yd.  borrowed  earth $0,175        $0,165  $0.1575       $0,175 

30,000  cu.  yd.  lateral  ditches 0.17            0.165  0.1575        0.175 

37,000  cu.  yd.  earth    excavation 0.17            0.165  0.1575        0.175 

350  cu.  yd.  concrete   bridges 16.76          17.00  17.50          17.00 

110  cu.  yd.  concrete  culverts 17.00          15.00  16.50          17.00 

46,000  cu.  yd.  gravel  (placing,  etc.) 0.70            0.82  0.85            0.90 

8,300  cu.  yd.  binder    0.20            0.20  0.50             0.18 

Section  III— 14.93  miles:  (a)  Texas  Grading  Co.,  Houston,  $53,408;  (b)  J.  N. 
George  &  Sons,  Shreveport,  $54,099;  (c)  Smith  Brothers,  Coushatta,  $55,016;  (a) 
Worthlngton  Construction  Co.,  Brookhaven,  Miss.,  $66,577. 

(a)              (b)  (c)              (d) 

18  400   cu.    yd.    borrowed   earth $0.1575      $0.18  $0,165        $0.24 

2,000  cu.  yd.  lateral  ditches 0.1575        0.18  0.165          0.24 

20,000  cu.  yd.  earth    excavation 0.1575         0.18  0.165           0.24 

490  cu.  yd.  concrete   bridges 17.50          16.75  17.00          21. JO 

380  cu.  yd.  concrete   culverts 16.50           17.00  15.00           18.50 

24,000  cu.  yd.  gravel  (placing,  etc.) 1.20            1.30  1.39            1.59 

4,800  cu.  yd.  binder    0.50            0.20  0.20            0.20 

Section  IV— 65.82  miles  (includes  Sections  1,  2  and  3):  (a)  J.  N.  George  &  Sons, 
Shreveport,  $169,486;  (b)  Hampton  Reynolds,  New  Orleans,  $176,866;  (c)  Caddo  Con- 
struction  Co     Shreveport,   $178,496;    (d)   Worthlngton  Construction  Co.,   Brookhaven, 

Miss.,  $208,127.                                                                             ^^^               ^^^  ^^^               ^^, 

95,400  cu.  vd.  borrowed  earth $0.1775  $0.1575  $0. 165  $().225 

7,000  cu.  yd.  lateral  ditches, 0.17  0.1d75  0.165  0.225 

95,000  cu.  yd.  earth    excavation O.ljjo  0.15i5  0.165  0.225 

1,700  cu.  yd.  concrete   bridges 17.00  17.50  17.00  IS.ib 

850  cu.  yd.  concrete   culverts li.OO  16.50  15.00  15.75 

105,000  cu.  yd.  gravel  (placing,  etc.) 0.83  0.88  0.955  1.10 

20,000  cu.  yd.  binder    0.20  0.48  0.20  0.19 


■A^Rome,  N.  Y. — Contract  awarded  War- 
ren Brotliers  Company,  Boston,  Mass.,  tor 
paving  with  bitulithic  on  portions  of 
West  Park,  West  Thomas,  West  Bloom- 
neld.  East  Bloomfleld  and  East  Thomas, 
Robert  and  Parry  Streets  at  a  cost  of 
$60,911  (bids  opened  May  31  by  Board  of 
Public  Works,  B.  F.  Coleman,  Clerk). 

♦  Elizabeth,  N.  J. — Contract  awarded  C. 
H.  Winans  Company,  207  Broad  Street, 
for  repairing  Westfleld  and  Elizabeth 
Avenues  at  $33,512.  Other  bidders  were: 
Weldon  Construction  Company,  $35,368; 
M.  Irving  Demorest,  $35,289;  J.  C.  Bentley, 
$37,767.  Contract  for  repairing  Terrill 
road,  from  Plainfield  to  Fanwood,  award- 
ed Weidon  Company  at  $25,007.  C.  H. 
Winans  bid  $27,460. 

Montclair,  N.  J. — Following  are  four 
lowest  bids  opened  June  12  by  Edgar  S. 
Closson,  Town  Engineer,  tor  asphalt  con- 
crete pavement  on  Upper  Mountain  and 
Bloomfleld  Avenues  and  other  streets: 
.  F.  C.  Humphrey,  Hackensack,  $72,987; 
Continental  Public  Works  Co.,  New  York, 
N.  T.,  $82,916;  Osborne  &  Marsellls  Co., 
Montclair,  $89,223,  and  Union  Paving  Co., 
Schenectady,    N.    T.,    $89,810. 

New  Brunswick,  N.  J. — Following  bids 
opened  by  Bd.  of  Freeholders  for  con- 
structing section  4  of  Woodbridge-New 
Brunswick  Turnpike:  Thomas  F.  Duni- 
gan,  Woodbrldge,  $106,284.  and  LIddle  & 
Pfelffer  of   Perth   Amboy,    $109,654. 

•  Pennsgrove,  N.  J. — Following  are  three 
bids  opened  June  12  by  W.  D.  Snyder, 
Borough  Clerk,  for  15,484  sq.  yd.  macadam 
pavement  on  Broad  and  Maple  Streets: 
Joseph  F.  Burke  Company,  Plainfield, 
$36,018  (awarded  contract);  Joseph  >I. 
Kelly,  Camden,  $37,317,  and  C.  H.  Wi- 
nans,  Elizabeth,   $37,275. 

Trenton,  N.  J. — Following  are  4  lowest 
bids  opened  June  13  by  Bd.  of  Freehold- 
ers tor  constructing  Lawrencevllle-Prince- 
ton  Road:  Highway  Improvement  Re- 
pair Co.  of  Wilmington,  Del.,  $124,853; 
T.  H.  Riddle  of  New  Brunswick,  $129,880; 
John  Cinder  of  Trenton,  $130,580:  Edward 
L.    Bader,   New  York,   N.   Y.,   $136,398. 

-^Palatka,  Fla.— Contract  for  120,000  sq. 
yd.  brick  paving  (bids  opened  June  7  by 
County  Commissioners),  awarded  to 
Georgia  Engineering  Company,  Augusta, 
Ga.,  at  $1.49%  per  sq.  yd.  C.  Stalllngs, 
Engineer,  Palatka. 

-ALewlsburg,  Pa. — Contract  for  7600  sq. 
vd.  paving  on  Market  Street  awarded  W. 
H.  Lyons,  Sunbury,  at  $2.12  per  sq.  yd. 
H.  M.  Showalter.  City  Clerk. 

-^Pittsburgh,  Pa.— Contract  awarded  by 
County  Commissioners  to  Thomas  Cronin 
Company,  Pittsburgh,  for  1%  miles  of 
Bltoslag  pavement 

♦Contracts  awarded  by  County  Commis- 
sioners to  Booth  &  Fllnn,  Ltd.,  1942 
Forbes  St.,  tor  resurfacing  and  recon- 
structing 16  roads,  as  follows:  Lowrles 
Run  and  Mt.  Nebo  Road.  $25,606;  Perrys- 
ville  No.  1  Road,  $23,462;  Scalfe  Road, 
$19,447;  Thompson  Run  Road,  $17,379; 
Troy  Hill  Road,  $15,591;  Millerstown  and 
Culmervllle  Road,  $3v,533;  Freeport  No. 
3  Road  $17,517;  Unity  and  Trestle  Road, 
$12,180;  Saltsburg  Road,  $15,239;  Crab 
Hollow  Road,  $25,751;  Library  Road,  $28,- 
109;  McCoy  Road,  12,518;  Beaver  Grade 
Road,  $24,559;  Coraopolls  and  Carnot 
Road.  $15,341;  Steubenville  Pike  and  En- 
low  Road,  $18,739  For  furnishing  29,000 
tons  of  ballast  and  screenings,  as  follows: 
For  stone,  to  Clydesdale  Stone  Company. 
Oliver  Bidg.,  $15,068,  and  J.  M.  McGuIre  & 


Company,  Commonwealth  Bldg.,  at  $7,707, 
and  for  slag  to  Duquesne  Slag  Products 
Company,   Pittsburgh,   at   $7,191. 

♦Wilkes- Barre,  Pa. — Contract  for  con- 
structing county  highway  leading  from 
Hillside  to  Huntley  (bids  opened  May  31 
by  F.  R.  Hendershot.  Comptroller),  award- 
ed P.  J.  Boyle,  WIlkes-Barre,  at  ?54,378 
for  trap  rock  amiesite.  N.  M.  Crease, 
Clerk  to  Comptroller. 

♦  Baltimore,  Md. — Contract  awarded  by 
Board  of  Awards  for  paving  with  sheet 
asphalt  portions  of  Homestead,  Polk, 
Montpelier  and  Taylor  Streets  to  P.  Flan- 
Igan  &  Sons,  Bloomington  and  Calvert 
Streets,  at  $19,936  (bids  opened  June  7). 

Following  bids  opened  June  14  by  Board 
of  Awards  for  paving  with  sheet  asphalt 
portions  of  Baltimore,  Brantley  and 
Schroeder  Streets  and  Arlington  Avenue, 
from  Baltimore  Asphalt  Block  &  Tile 
Company,  Monroe  and  Lorman  Streets, 
at  $1.62  per  sq.  yd.,  and  P.  Flanigan  & 
Sons,  120  East  Lexington  Street,  at  $1.67. 

♦Washington,  D.  C— Contract  awarded 
by  Commissioners  District  of  Columbia  for 
resurfacing  asphalt  roadways  to  War- 
ner-Quinlan  Asphalt  Company,  Syracuse, 
at  $1.51  per  sq.  yd. 

♦Rustburg,  Va. — Following  contracts  for 
road  improvements  In  Campbell  County 
have  been  recommended  tor  award  by 
Division  Engineer  State  Highway  Depart- 
ment, Lynchburg:  5  miles,  to  Virginia 
Construction  Company,  Waynesboro,  Va., 
$54,875:  McKlnney  Brothers,  Inc.,  Lynch- 
burg, 5%  miles.  64,104;  J.  R.  Ford  Com- 
pany, Lynchburg,  1%  miles,  $17,025;  Belts 
&  Boice,  Harrisonburg,  13%  miles,  $128,- 
229  (all  bituminous  macadam),  and 
Vaughan  Construction  Company,  Shu- 
mansville,  9  miles  (waterbound  macadam), 
$89,929. 

♦  Dunn,  N.  C. — Contract  awarded  by 
Mayor  and  Board  of  Aldermen  to  F.  J. 
McGuire,  Norfolk,  Va.,  for  sheet  asphalt 
paving  aggregating  about  $40,000.  Gil- 
bert C.  White,  Engineer,  Durham.  (Bids 
opened  June  13.) 

New  Orleans,  La. — Lowest  bid  opened 
June  12  by  Department  of  Highways  of 
the  Board  of  State  Engineers  for  con- 
structing 12  miles  of  earth  roadway  in 
Grant  Parish,  submitted  by  Smith  Broth- 
ers, Coushatta,  at  $12,875. 

♦Cincinnati,  Ohio, — Following  are  four 
lowest  bids  opened  recently  by  County 
Commissioners  for  constructing  Caldwell 
Drive:  John  Ruebel  Construction  Com- 
pany, Colerain  and  Virginia  Avenues,  $33,- 
673  (awarded  contract):  James  A.  Byrnes, 
209  Piedmont  Street,  $36,054;  John  Funks, 
2466  West  McMlcken  Avenue,  $37,298,  and 
Henkle  &  Sullivan,  3047  Glenview  Avenue, 
$38,420.  Albert  Reinhardt,  Clerk  to  Com- 
missioners. 

♦Four  lowest  bids  opened  by  Public 
Service  Director  Chas.  F.  Hornberger.  for 
improvement  of  Elland  Avenue  from  Erk- 
enbrecher  Avenue  to  Burnet  Avenue,  with 
wood  block  were  as  follows:  Henkel  & 
Sullivan.  710  Mercantile  Library  Build- 
ing, $22,344.70;  Kirchner  Construction  Co., 
221  West  Ninth  Street,  $22,532  (recom- 
mended tor  award):  Thomas  Evans,  3515 
Mooney  Avenue.  $23,8(8.10:  Thomas  P. 
Strack,  Goodall  Building,  $23,928.80.  City 
Engineer  Frank  S.  Krug  estimates  cost 
at  $23,936. 

♦Goshen,  Ind, — Contract  awarded  by 
County  Commissioners  for  constructing 
two  brick  roads  to  Cripe  &  Seaman, 
Goshen,  at  $51,800  (bids  opened  June  6). 
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nH!!)  ^  A  O*"'*— Contract*  award«d  by 
SK2.LS3""*' Z"*^ '>'*<*  pavement  u 

tiiS.  ^  /5?.-  *"S'"^*"*  between  car 
g»gW,  oo  OhtojuHl  Summit  Streets:  to 
ftelth  ^riiMMrtac  *  Construction  Co.. 
TwLSlZr-  SHJ**"**  Street:  Dennis  ft 
9tt2?^^  ^Si  *"  5^  O"  Prospeot 
ItlSJ.  r^.  "^.  ■«>  y*"  on  Waverlv 
Y„^il,„Ji*«^.S2S*>"  Construction  Co.. 
A2^2P'.Sr^*5l.*^*',Z^-   including  car 

rvJ-trfi  '"flZ*'""'™'^*  awarded  by 
Ownty  CpmaiMcmn  for  KeUer  stone 
SSl.'^SISLlS^'  *"  P«Ty.  L«wls  and  Har- 
Ir«»T!r°^SK  •"  C'  A  Rhodes  Braail. 
at  fI2.m.     (BMs  opened  June  11.) 

^Huntington,  Ind.— Contract  awarded 
oy  county  Commissioners  for  road  In  Polk 
U??*^'? »??.£?""*'  H.  Palmer.  Ham- 
-■,  at  $U.SM  (bids  opened  June  6). 


^^---—---—,~-—,  Ind.— Contract  for  pav- 
iBj^  wltli  a^halt  and  Bianite  curb  on 
"■■5S'  A'^"""  awarded  American  Con- 
•gwm^  Company.  St.  Louis.  Mo.,  at 
SK.IW.  and  aapbah  on  Southeastern  Ave- 
Iirit^"V.li"i*"-^"«*»"  Construction  Com- 
M^y^^»«  ABMrican  Central  Ufe  Bidg..  at 

■•Mison,  Ind.— FoDowlns  are  four  bids 
asOMd  June  8  by  Harry  E.  Nichols..  City 
sSw  '**I  li'**  *^-  y^-  pavement  on 
JR?  ■^..^.?'""*  Streets:  Amitha  * 
{»Ttar  J7«»  Illinois  Street.  Indianapolis, 
tod.  tLM  per  sq.  yd.:  M.  A.  FYy  ft  Co.. 
Indlanapolia.    Ind..    |1  !»l;    BwinR    Shields. 

S^SSSS^  tlUi  '"^  ^^  *  ^'"^"■• 

iinisniyvllla,  Ind.— Contract  awarded  by 
Coanty  Commissioners  for  improving 
Flank  P.  McKay  Road  in  Ubertv  Town- 
mlp  to  Charles  E.  Reddtngton.  Greens- 
bur«.  at  111.715  (bids  opened  June  7). 

♦Tell  City,  Ind.— Contract  for  construct - 
IngS  miles  of  link-rock  roads  in  Tbbin 
TBwnahlp  (bids  opened  June  S  by  County 
gwiiiilsslonera)  awarded  Cornelius  Paulin 
Company.  Tell  City,  at  I10.72I. 

♦Terra  Haute,  Ind.— Contract  awarded 
py  Count>-  Commissioners  for  construct- 
ing H.  F.  UcBrayer  Road.  Lost  Creek 
Township,  of  stone  and  gravel,  to  Jordan 
S;  '^K!^^'  *  Son.  Terre  Haute,  at  »12.- 
«»4^  Other  bids:  H.  A.  Carpenter.  CTo- 
5jrtanjL  »ia.l»6.  and  Keegan  Bros.,  Bra- 

♦VIncennca.  Ind.— Following  are  totals 
of  four  k>west  bids  opened  June  <  by  W. 
H.  Reel.  Engineer  Knox  County,  for  grad- 
ing and  paving  (a)  Ewlng  Road.  28,000 
■9-  I*- ."in*  14.400  Iln  ft.:  (b)  Simpson 
Road.  1«.»7«  sq.  yd..  8400  Iln.  ft.,  and  (c). 
Cantwell  Road.  10.410  sq.  yd.  and  15.250 
Iln.  ft:  Arkansas  Construction  Company. 
Mt.  Vernon.  Ind..  (a)  }47..SS4  (awarded 
contract),  (b)  $23.»J7.  (r)  I4J.092  (award- 
ed contract).  S.  R.  Adams  Construction 
Company.  Princeton,  (a)  t49.800.  (b)  $23.- 
n»  (awarded  contract),  (c)  $46,184. 
Bums  ft  Shields.  Linton,  (a)  149.800.  (c) 
»47.10«.  R.  E.  M.  Company.  Evanirville. 
(a)  S48.1M.  (b)  $24.>»7.  (c)  »47.100.  Dun- 
top  DIppoM  Company,  St.  Louis.  Mo.,  (b) 
124.295. 

•Warsaw.  Ind.— Contract  awarded  bv 
County  Commi)>sioners  for  conotructing 
aravel  road  In  Etna  Township  to  Thomas 
E.  Sparks.  Kirklln.  at  $28,000. 

•Ann  Arbor,  Mich. — Contract  for  brick 
paving  on  I.lberiy  Street,  sliio  on  Cralh- 
artne  Street  and  Miller  Avenue  (hld« 
opened  June  7  by  Board  Public  Works) 
awarded  Barnes  ft  O'.Vell.  Allegan,  at  a 
toUI  of  $31,290.  Manley  Osgoo<).  City 
Engineer. 

•Escanaba,  Mich.— Contract  for  mac- 
adamizing from  Brampton  to  County  line. 
19  miles  It  ft.  wide  and  «  in.  thifk  (bids 
opened  June  1  by  County  Commission- 
ers), awarded  Delta  Contracting  Co..  Es- 
canaba.     R.  P.  Maaaan.  County  Engineer. 

•Gilford.  Mich. — Contract  for  construct- 
ing 2M  miles  of  I«-ft.  tnink  line  road 
(bids  ooeited  June  1  by  Edward  Miller. 
Highway  (Tommissionerk  awarded  B.  W. 
Burton.  Kaw  Kawlln.  Mich.,  at  $20,100. 

•Illinois. — ContracU  awarded  bv  State 
Highway  (^mmission,  Sprlngfleld.  for 
constructing  state-aid  work  as  follows: 
Pike  County.  Section  B.  macadam  to 
C!ameron  Joyce  ft  Company.  Keokuk. 
Iowa,  at  Slt.<T7.  and  Knox  County.  Sec- 
tion B.  bridges  to  same  company,  at  $17,- 
891:  Livingston  County.  .Section  D.  oiled 
earth.  L  H.  Kuhn.  Bloomlngton.  III.,  $12.- 
•01:  McDonough  County.  Section  E, 
bridges.  Miller  ft  Husband.  Sprlngfleld. 
84.0M:  McHenr)-  County.  Sef-tlon  H. 
gravel  James  B.  Wright  Havard.  $11,799. 
and  Cook  County.  Section  K.  concrete. 
Peter   Simons,   (putney.   $l(,48v. 


.^D.kr. 


ract     awar<1ed      bv 

for  S00,0<>0   gal.   of 

:ng  Co..  I"  Batter>' 

.,  at  $4.05  per  hun- 


ri;,. -.   ,.„„.  . 

dred  gal. 

•West  AIMS.  Wis.— Contract  for  paving 
w"'  ••?  «343  sq.  vd.  (bids 

55"  "hur    L.    Wichmer. 

Clt  I  lean   Construction 

Co..   .Miiw:iuk»-p,  at   J!  IT  per  square  yard. 

•  Britt.  Iowa. — Contract  for  3«.000  sq. 
yd.  of  pavement  and  24.000  Iln.  ft.  com- 
bined curb  and  gutter  (bids  opened  June 
15  by  Town  Clerk ».  awarded  J.  S.  Mc- 
I>aurhten  ft  Sons.  Red  Oak.  for  sheet  as- 
phalt, at  $179  per  sq.  yd.  Theodore  S. 
DeLay,  Engineer,  Creaton. 


•Minneapolis,  Minn. — Contract  awarded 
by  County  Commissioners  to  General 
(Contracting  (Company,  Minneapolis,  for 
atwut  one  mile  of  bitulithic  pavement  in 
vilage    of   Waysata    at    $30,834. 

•  Kansas  City,  Kan. — Contract  award- 
ed by  City  Park  Board  for  paving  with 
macadam  and  wood  blocks  portion  of 
Paseo  Street,  to  E,  J.  Wetherstrom.  Kan- 
sas City.   Kan.,  at  atwut  $9,000. 

•Huron,  S.  D. — Contract  awarded  C.  H. 
Atkinson.  Watertown.  S.  P..  for  9000  sq. 
vd.  pavement  (bids  opened  June  5  by  S. 
S.   Oviatt,   City  Auditor)   at   $1.89   per  sg- 

yd. 

•MInot.  N.  D. — Contract  awarded  Han- 
Ion  ft  Okes  Sioux  City.  Iowa,  (or  24.000 
sq.  yd.  bitulithic  paving  and  2700  sq.  yd. 
creosoted  wood  block  paving.  E.  J. 
Thomas.   City  Engineer. 

•Kansas  City,  Mo. — Contract  awarded 
by  Bd.  Public  Works  for  8227  sq.  yd. 
creosoted  wood  block  pavement  to  A. 
Jalcks  Co.,  Kansas  City,  at  $3.03  per 
square  yard. 

•Contract  for  paving  with  bituminous 
macadam  on  Forty-seventh  and  Mill 
(Creek  Parkway  (bid.s  opened  June  14  by 
Board  Park  Commissioners),  awarded 
Willlston  Construction  Co..  Chicago,  III. 
T.   C.   Harrington,  Secy. 

•Athens,  Tex. — Contract  awarded  by 
County  Commissioners  for  constniotinK  40 
miles  of  road  to  Cobb  &  Gregory,  Houston, 
at  $60,000. 

•Cold  Springs,  Tex.— Contract  awarded 
bv  William  McMiirray.  County  Judge,  for 
18  miles  of  sand-clay  roads  to  A.  N.  Daw- 
son,   Shepherd,    Tex.     (Bids  opened   June 

•  Bartletvllle.  Okla.— Contract  for  as- 
phalt-maraciani  pa\'ing  awarded  Joe  W. 
Menefee.  Sedalia.  Mo.,  at  $1.19  a  square 
yard. 

•Ourant,  Okla, — Contract  awarded  by 
City  Council  for  paving  Main  St.  to  South- 
western  Gravel   Co.,    Dallas,   at   $27,931. 

•Cathlamet,  Wash.— Contract  for  sur- 
facing the  Cathlamet-Skamokawa  Road 
in  Wahkiakum  County  awarded  Sloane 
Bros..  171  Belmont  Avenue.  Seattle,  at 
$15,700.  Thos.  H.  Allman,  County  Engi- 
neer. 

•Chehalls,  Wash.— Contract  for  laying 
2400  s<i.  yd.  of  one-course  concrete  pav- 
ing on  National  Avenue  awarded  Albers 
Bros..  Chehalls,  for  $10,260.  F.  G.  Wha- 
ley.  City  Engineer;  D.  W.  Boone,  City 
Clerk. 

•  Everett,  Wash. — Contracts  for  paving 
awarded  by  Commissioners  of  Snohomish 
County  as  follows:  Permanent  highway 
25.  to  Bancroft  &  Morgan.  Everett,  $12,- 
895:  number  32.  to  Securities  Construc- 
tion Company.  L.  C.  Smith  Bldg.,  Seattle, 
$11,966:  proposition  23.  to  Grant  &  Irvlg, 
Everett.  $10,042.  W.  C.  BIckford.  County 
Engineer. 

•Goldendale,  Wash. — Contract  for  con- 
structing two  miles  of  permanent  High- 
way No.  5  (bids  opened  June  5  bv  R.  M 
Spoon.  County  Auditor),  awarded  H  T,. 
Wilson  Company,  Walla  Walla,  at  $18,336. 
other  bidders:  Porter  Brothers  Company, 
Portland,  Ore.,  $18,844  and  O.  N.  Pntton, 
PortUind.  Ore.,  $18,749.  Lyman  W.  Ward, 
County  Engineer. 

•North  Yakima,  Wash.— Contract  re- 
ported awarded  by  City  Council  for  pav- 
ine  two  dlxtrlrts  with  bituminous  surface 
concrete  base,  to  Washington  Paving 
Company.  L.  C.  .Smith  Bklg..  Seattle,  at 
$1.17  per  so  yd.;  total  $54,346.  N.  A.  Gil- 
man.  City  Engr. 

•Seattle.  Wash. — Contracts  awarded  bv 
County  Commissioners  for  grading  and 
graveling  3  miles  of  Woodenville-Duval 
Road  to  Henry  Brice.  Mutual  Life  Bldg., 
at  $18,499,  and  (or  grading  Portage-Ells- 
port  Road  to  Peter  Manson,  Seattle,  at 
$80,975. 

I.owest  bid  opened  by  Board  of  Public 
Works  for  grading  and  constructing  con- 
crete walls  submitted  on  EHoise  Terrace 
by  Hellenthal  ft  Co.,  North  Bank  Bldg.. 
at  $9,589. 

•Sultan,  Wash.— Contract  for  7500  sq. 
yd.  paving  on  Main  Street  (bids  opened 
June  7,  Merton  Love,  Town  Clerk) 
awarded  Grant  ft  Ervlg.  Everett,  at  $11  - 
SS'9.  Other  bidder,  Gray's  Harbor  Con- 
struction   Company,    Hoqulam,    $12,591. 

•Los  Angeles,  Cal, — Contract  awarded 
by  City  Council,  Thomas  C.  Breltenstein, 
405  Douglas  Street.  Pasadena,  for  grad- 
ing, rolling  and  oiling  Meridian  Avenue 
and  constructing  25,215  sq.  ft.  cement 
walk  and  12,809  sq.  ft.  concrete  gutter 
etc..  at  $9,276. 

•Stockton,  Cal. — Contract  for  asphalt 
pavement  on  Miner  Avenue,  etc.,  awarded 
by  city  to  Paul  &  Caldwell,  at  $10,969. 
H.  8.  Compton,  Engineer,  Stockton. 

•Phoenix,  Arlx.— Contract  awarded  by 
City  Council  (Mds  opened  June  6)  to  Cali- 
fornia-Arizona Construction  Co.,  I^tis  An- 
geles, Cal..  for  7660  yd.  paving  and  1340  ft 
curbing  on  N.  Central  Avenue,  at  $1  LO 
per  yd,  for  paving  and  95  cts.  per  ft.  for 
curbing  and  gutter,  and  for  paving  9860 
yd.  and  4»oo  ft.  curb  and  gutter  on  W 
Roosevelt  Street  at  $21,655. 


Sandpoint,  Idaho. — Following  two  bids, 
opened  bv  City  Council,  (or  paving  Pine 
Street:  Spokane  Bituminous  Paving  Co., 
Spokane,  $13,308;  Spokane  Bitumass  Pav- 
ing Company,  Spokane,  $13,530. 

•  Lindsay,  Ont. — Contract  for  approxi- 
mately 10,000  sq.  yd.  asphaltic  concrete 
pavement  on  Kent  Street  West  and  Glene- 
ly  Street  West  awarded  Standard  Paving 
Company,  Ottawa,  Ont. 


STREET    CLEANING    AND 
GARBAGE  DISPOSAL 


BIDS    DESIRED. 

Piqua,  Ohio.— Until  June  27,  by  L.  E. 
Chamberlin,  Director  Public  Service  for 
collection  and  disposal  of  garbage. 


HYDRAULIC  CONSTRUC- 
TION   AND    RIVER 
IMPROVEMENTS 


PROPOSED    WORK. 

Dock— Cohoes,  N.  Y.— John  E.  Matton 
of  Waterford  is  reported  to  have  pur- 
chased a  site  on  the  East  Side  on  which 
he  intends  constructing  dry  dock  and 
sheds  for  the  building  and  repairing  of 
barges;  cost,  including  site,  about  $60,- 
000. 

Dock  Improvements — Troy,  N.  Y. — Al- 
bert E.  Cluett.  appointed  Chairman  of  the 
City  Dock  Commission,  recently  appointed 
by  Mayor  to  report  on  dock  improvements. 

Dock — Augusta,  Ga. — The  City  Council 
granted  War  Dept.  200  ft.  frontage  on 
river  bank  near  east  boundary.  The  Gov- 
ernment intends  constructing  a  wharf 
here  costing  $70,000.  Address  U.  S.  En- 
gineer, Augusta. 

Dock  and  River  improvements — Jack- 
sonville, Fla. — Armour  Fertilizer  Com- 
pany, Wilson  Toomer  Fertilizer  Company 
and  the  Atlantic  Coast  Line  Company, 
whose  properties  adjoin  the  municipal 
docks  in  Jacksonville,  will  improve  their 
frontage  on  St.  John's  River  by  deepen- 
ing channel  to  24  ft.  and  filling  back  of 
bulkhead  for  dockage  purposes:  cost  about 
$100,000. 

Dock — Jacksonville,  Fla. — Contract  soon 
to  be  let  by  Port  (Commission  for  con- 
structing dock  at  foot  of  Market  Street. 
including  a  building  76  x  392  ft.,  wood 
covered  with  corrugated  iron,  to  have  2 
steel  rolling  doors  in  front  and  9  vertical 
and  13  horizontal  sliding  doors  on  the 
side. 

Dam — Birmingham,  Ala.— Allan  R.  Gil- 
christ, City  Kngineer  of  Montgomery, 
A!a.,  engaged  by  Alabama  Power  Co.  of 
Birmin.eham  as  chief  engineer  on  the 
$1,000,000  dam  and  power  station  to  be 
constructed  on  Warrior  River.- 

Wharf— Lake  Charles,  La.— Contract  to 
he  let  at>out  August  for  constructing  a 
municipal  wharf  costing  $15,000.  to  be 
pine  timber  (creosoted),  length  400  ft 
and  width  60  ft.  E.  L.  Gorham,  Engineer, 
Lake   Charles. 

Levee  Work  —  Hickman.  Ky.  —  Levee 
bonds  for  building  West  Hickman  levee 
amounting  to  $15,000  have  been  sold. 

Draliiage  —  Paducah,  Ky.  ^  Drainage 
Committee  will  let  contract  in  the  fall 
for  constructing  drainage  of  Mayfield 
Creek;  cost  $200,000.  John  Edward  John- 
son,  Engineer. 

Drainage— Muscatine,  Iowa.— Citizens 
of  Drury  Drainage  Dist.  of  Illinois  ap- 
proved plan  to  issue  $65,000  bonds  for  re- 
constructing protecting  levee.  Address 
Secy.  Drainage  Dist. 

Drainage— Nevada,  Iowa.— Surveys  pre- 
pared for  Highway  Drainage  District  No. 
74  which  Board  of  .Supervisors  of  Story 
County  will  construct  to  drain  highways 
j,^^,l?  Sherman  Township  and  South 
000^  Township;    estimated    cost    $55,- 

Dredglng— St.    Cloud,    Minn.— It  Is   pro- 

Si°ow'^  \°  n^Z'^i"  .^^""^  Riv«>-  from  St. 
Mau-tln  to  Cold  Spring,  at  a  cost  of  $71,000 
Coil  tract  will  be  let  about  January.  Chute 
&   Bradley,   Engineers,  St.   Cloud 

.A?'i"f'K*~5*,'''"*',.^*"-— Contract  about 
itSjt  nl^y,vSSl''"''  '^■^'"a-ee  Bd.  for  con- 
$R!oto       *"*'"*«•  «y«tem.  to  cost  about 

f Drainage — Arkansas   City,    Ark About 

rfooooo  tonds  sold  for  drainage  work 
I  Cypress  Creek  Drainage  Diftricr  [n 
Pesha  and  Chicot  Counties.  AddresS 
County  Clerk,  Arkansas  City         '^"'"^ess 


•Tucson,  Arlx. — Contract  awarded  bv 
County  (Commissioners  for  paving  26  milts 
of  screened  surface  road  with  6-in 
crushed  rock  base  covered  with  sifted  ■ 
rock  to  Warren  Bros.  Co.,  Boston,  Mass.. 
at  $99,600. 


'  Dralnago— Robstown,  Tex.  —  Reported 
^'f"?S2^rstrn«'l5rX^^''Dl^t"rli"^^^^^^ 
'  r^T'  w\*ferh!r '•■co^JTp'a'nV'^a'.ll 

CompanT'  """"  "'"'  "'  ""'""^^  ^""'^«' 


Flood  Protection  Work— Chino,  Cal.— 
Chino  Creek  Protection  District  (G.  C. 
Waterhouse,  Secy.)  is  considering  con- 
structing 2-ft.  concrete  retaining  walls 
along  creek.     Probable  cost,  $18,000. 

Flood  Control  Works — Cucamonga,  Cal. 
—San  Bernardino  County  Board  of  Super- 
visors will  soon  call  an  election  to  vote 
on  formation  of  Mountain  View  Storm 
Protection  District,  embracing  about  100 
sq.  miles  in  vicinity  of  Cucamonga.  On- 
tario, Chino,  etc.,  for  the  purpose  of  con- 
structing   flood    control    works. 

Irrigation — Lindsay,  Cal. — Citizens  voted 
$1,400,000  bonds  for  Lindsay  Strathmore 
Irrigation  District.  E.  L.  Daniels,  Charles 
Towt  and  others  are  members  of  Board 
of  Directors.  Contract  is  to  be  let  as 
soon  as  bonds  are  sold.  John  H.  Quin- 
ton,  Engr.,  Hollingsworth,  Los  Angeles. 

Irrigation — Stratford,  Cal. — Voters  au- 
thorized the  formation  of  the  Stratford 
Irrigation  District,  embracing  about  10,- 
000  acres,  on  east  side  of  Kings  River 
Harry  McCune.  W.  N.  Stratton  and  D. 
C.  Jones,  directors. 

Docks,  Etc.— Sarnla,  Ont. — See  "Rail- 
roads." 


BIDS     DESIRED. 

Breakwater — Massachusetts. — Until  June 
28  by  Board  of  Harbor  and  Land  Com- 
missioners, State  House.  Boston  (William 
F.  Williams,  Chief  Engineer),  for  con- 
structing a  stone  breakwater  at  Gun  Rock 
Point,  requiring  about  20,000  tons  of 
stone;  at  Sailers  Point,  Dartmouth,  an 
extension  to  stone  brealtwater,  requiring 
either  about  8500  tons  or  2500  tons  of 
stone. 

State  Canal  Work— Albany,  N.  Y.— Until 
July  18,  by  W.  W.  Wotherspoon,  State 
Superintendent  of  Public  Works,  for  con- 
structing Terminal  Contract  No.  52  of  the 
State  Barge  Canal,  advertised  in  En- 
gineering Record. 

Dam— Walden,  N.  Y.— Until  July  6,  by 
Alexander  Thomson.  Jr.,  Consulting  En- 
gineer, 43  Second  Street,  Newburgh,  for 
reconstructing  small  dam  300  ft.  long  by 
10  ft.  high,  belonging  to  Walden  Knife 
Company.  Walden.  advertised  in  Engi- 
neering Record. 

Drainage — Yemassee,  S.  C. — Bids  de- 
sired on  several  drainage  canals  involv- 
ing a  total  of  about  150,000  cu.  yd.  of  ex- 
cavating, advertised  in  Engineering  Rec- 
ord. Work  to  be  excavated  with  a  dredge 
which  spans  ditch.  Maximum  bottom 
width  20  ft.,  maximum  depth  6  ft  and 
side  slopes  %  to  1.  Address  Buckfield 
Stock  Farms,  Yemassee.  S.  C. 

Drainage — Sanford,  Fla. — Until  Julv  3  bv 
E.  A.  Douglass,  Clerk  County  Commis- 
sioners, for  excavation  and  construction 
of  certain  ditches,  drains  and  canals  in 
Florida  Grove  Drainage  District.  Total 
yardage  32,988  cu.  yd. 

Drainage — Burtvllle,  La. — Reported  de- 
sired until  June  29,  by  Commissioners  of 
Paul  Bayou  Drainage  Dist..  for  removal 
of  70,000  cu.  yd.  earth,  between  Grenada 
Lake  and  Spanish  Swamp. 

Ditches — Rhodes,  La. — Reported  de- 
sired until  June  30  by  L,  W.  Rhodes. 
Comr.  Bayou  Paul  Drainage  Dist.,  for 
constructing  8  miles  of  ditches  requiring 
17,000    cu.    yd.    excav. 

Dredging— Cellna,  Ohio.— Until  July  1, 
by  H.  R.  Klysinger,  Engineer,  Department 
Public  Works,  for  dredging  Indian  Lake, 
costing  about  $14,000. 

Protection  Wall — Cincinnati,  Ohio. — Un- 
til July  7,  by  Board  County  Commission- 
ers (Albert  Reinhardt,  Clk.),  for  con- 
structing a  protection  wail  in  Five  Mill 
Creek,  Anderson  Township. 

Dam — Girard,  Ohio. — By  David  M.  Wise, 
Chief  Engineer,  233  W.  Wood  Street. 
Toungstown,  for  constructing  a  reservoir 
dam  across  Squaw  (Creek  Valley,  located 
In  Liberty  Township.  Trumbull  County. 
H4  miles  from  Girard  and  2i^  miles  from 
Niles;  dam  to  be  about  800  ft.  long  and 
maximum  height  55  ft.,  constructed  of 
stone  or  concrete  masonry,  with  earth 
embankments  or  of  masonry,  complete 
with  small  dyke  embankments. 

Dam— Hlllsboro,    111 Until  June  27.   by 

O.  M.  Hampton,  City  Clerk,  for  construct- 
ing a  dam  requiring  25,000  cu.  yd.  earth 
excav  ,  700  cu.  yd.  concrete  core  wall  and 
500  cu.  yd.  concrete  spillway.  Charles 
Weber,    Commissioner. 

Lease  Power  at  Darrt — Jollet.  III. — Until 
July  17  (readvertisement)  by  Canal  Com- 
missioners at  office  of  Governor  at  Spring- 
field for  water  power  lease  at  Dam  No.  1, 
advertised    in    Engineering    Record. 

Retaining  Wall— Milwaukee,  Wis.— 
Until  June  26,  by  Lighthouse  Inspector, 
for    constructing   sea    and    retaining    wall. 

Drainage  Ditch— Fremont,  Neb. — Until 
July  10,  by  John  O'Connor.  County  Clerk, 
for  constructing  2  drainage  ditches,  esti- 
mated 51,321  cu.  yd.,  cost  12  and  15  cts. 
per  cu.  yd.,  dry  level  land. 

Canal  Work — St.  Ignatius,  Mont. — Until 
July  18  by  Department  of  Interior,  U.  S. 
Reclamation  Service.  St.  Ignatius,  Mont., 
for  constructing  canal  structures  on  the 
Flathead  Project  involving  about  2560  sq. 
yd.  paving,  laying  SnlO  lin.  ft.  concrete 
pipe,  70.500  lb.  structural  and  reinforcing 
steel,  etc.  Located  from  6  to  8  miles  west 
of  Ronan. 
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Drainage — Urich,  Mo. — Until  July  11,  by 
Brooks  &  Jacoby,  514  Shukert  Bldg.,  Kan- 
sas City,  Mo.,  for  constructing  nn^ln  ditch 
and  laterals,  including  approximately 
528,000  cu.  yd.  excav.  on  main  ditch  and 
50,000  yd.  on  laterals,  etc.  H.  A.  Stewart, 
Secy.,   Pioneer  Drainage  Dist. 

Levee— Yazoo  City,  Miss.— Until  July  3 
bv  Board  of  Supervisors  for  constructing 
leVee  on  Buzzard  Slough  and  bridge 
across  Tan  Yard  Branch,  including  5  year 
maintenance  guarantee.  S.  S.  Griftin, 
County  Clerk. 

Dredging  —  Tacoma,  Wash.  —  Reported 
desired  until  July  1,  by  Commissioners 
Waterways,  Dist.  No.  1,  208  National 
Bank  of  Tacoma,  for  dredging  and  dike 
construction  in  Commercial  Waterway 
No.  1.     Probable  cost  $200,000. 

trrlgation — Lindsay,  Cal. — Until  July  7 
by  C.  W.  Wright,  Secy.  Lindsay-Strath- 
more  Irrigation  Dist.,  for  irrigation  work 
to  consist  of  37  wells  and  well  pumping 
plant,  354  miles  60-in.  reinforced  con- 
crete pipe,  12  miles  concrete  lined  ditch, 
85  miles  riveted  steel  pressure  pipe,  two 
high -head  pumping  plants,  etc.  Stephen 
E.  Kieffer,  Ch.  Engr.,  57  Post  Street,  San 
Francisco. 

Dredging — TIburon,  Cal. — Until  July  8, 
by  Bureau  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  C,  for  dredging  at  the 
Naval  Coal  Station  (California  City 
Point),  Tiburon,  as  per  Spec.  No.  2248. 

Canal — Bryce,  Ariz. — Until  July  10  by 
R.  D.  Lamoreaux,  Secy.  Graham  Con- 
solidated Canal  Co.,  for  constructing  15 
miles  of  canal,  14  ft.  wide  at  bottom. 


PRICES  AND   LETTINGS. 
iflndicatea  award  of  contract. 

Dredging — Boston,  Mass. — The  follow- 
ing are  the  bids  opened  June  14  by  Harbor 
&  Land  Commissioners,  Boston,  for  dredg- 
ing 38,000  cu.  yd.  material  of  Cuttyhunk 
Harbor,  Mass.:  J.  S.  Packard  Dredging 
Co.,  Providence,  R.  I.,  29.97  cts. ;  Bay 
State  Dredging  &  Construction  Co.,  Bos- 
ton, 30.8  cts.;  John  R.  Burke,  Quincy, 
33%  cts. 

Dredging — Boston,  Mass. — Following  are 
four  bids  opened  June  15  by  Directors  of 
the   Port  of  Boston,   for  dredging  Mystic 


River,  bcngen  Chelsea  and  Walden 
Bridge:  A,,ut  1,750,000  cu.  yd.  (a) 
dredging  aiu,,iisposing  of  material  at  sea, 

(b)  disposiii,  of  material  at  East  Bos- 
ton, (c)  tot.i  material  deposited  at  sea: 
Maryland  Di.iging  &  Contracting  Com- 
pany, Baltini-e  Ma.,  (a)  15.95  cts.,  (b) 
12.95  cts.,  (ci  $279,125;  Bowers  Southern 
Dredging  Cojn,any,  Dallas,  Tex.  (a)  17.1 
cts.,  (b)  14.1  fs.,  (c)  $299,250;  P.  O'Rior- 
den  Dredging  Company,  Charlestown, 
Mass.,  (a)  20.7  ttg.,  (b)  17.7  cts.,  (c)  $362,- 
250;  Bay  Stats  Dredging  &  Contracting 
Company.  Bostoi,    (a)  21  cts.,   (b)  18  cts., 

(c)  $367,500. 

^^Capstones  and  Extension  of  Break- 
watei — Hyannisport,  Mass. — Contract  for 
additions  to  capstones  and  extension  of 
present  breakwatt,-  at  Hyannisport  (bids 
opened  June  14)  awarded  by  Board  Harbor 
&  Land  Commissmners,  Boston  (W.  G. 
Williams,  Chief  Ijiglneer)  to  Bay~  State 
Dredging  Company,  Boston,  at  $28,163. 
Other  bidder,  E.  S,  Belden  &  Sons,  Hart- 
ford, Conn.,  $27,695, 

Pier    Improvement— New  York,    N.    Y.— 

Following  are  unit  figures  of  the  four 
lowest  bids  opened  June  15  by  R.  A.  C. 
Smith,  Commissioner  of  Docks  and  Fer- 
ries, Pier  A,  Battery,  for  repairing  pier  at 
foot  of  W.  Fifty-fifth  Street  and  North 
River,  Bprough  Manhattan,  constructing 
freight  shed  on  pier  and  bulkhead  adja- 
cent, with  appurtenances.  Including  heat- 
ing, plumbing,  etc.— (a)  class  I,  repairing 
pier  and  for  laying  concrete  surface  and 
constructing  shed  foundations  on  both  the 
pier  and  the  adjacent  bulkhead,  (b)  Class 
2,  building  a  freight  shed  with  appurte- 
nances (except  heating  and  plumbing)  on 
W.  Fifty-fifth  Street  and  the  adjacent 
bulkhead,  (c)  Class  III,  laying  an  asphalt 
pavement  over  the  concrete  deck  of  the 
pier  and  over  the  concrete  layer  on  the 
bulkhead  4865  sq.  yd.,  (d)  total  for  I,  II 
and  III,  (e)  installing  a  heating  system 
within  the  freight  shed,  (f)  installing 
plumbing  within  the  freight  shed:  Snare 
&  Triest  Co.,  233  Broadway,  (a)  $48,000, 
(b)  $284,400.  (c)  $1.10,  (d)  $337,751;  Ernest 
A.  Weiss,  Times  Building,  (a)  $43,000.  (b) 
$293,500,  (c)  $1,  (d)  $341,365;  Post  &  Mc- 
Cord,  101  Park  Avenue,  (a)  $48,000,  (b) 
$289,000,  (c)  $1.21,  (d)  $342,887;  McHarg- 
Barton  Co.,  171  Madison  Avenue,  (a)  $60  - 
000,  (b)  $290,000,  (c)  $1.20,  (d)  $356,7^8; 
William  J.  Olvany,  177  Christopher  Street, 
(e)     $9,314;    Wells-Newton    Co.    of    New 


York,  Avenue  B  and  Seventeenth  Street, 
(e)  $9,868;  Thomas  E,  O'Brien,  Inc.,  6311 
Fifth  Avenue,  Brooklyn,  (f)  $6,843;  Chris- 
topher Nally,  710  Columbus  Avenue,  (f) 
$7,250;  John  F.  Koop,  1469  Amsterdam 
Avenue,  (f)  $7,280;  J.  S.  Murphy,  353  E. 
Seventy-eighth   Street,    (f)    $7,395. 

'A'Dredging — Baltimore,  Md. — Contract 
for  dredging  in  Patapsco  River,  about 
300,000  cu.  yd.,  awarded  Maryland  Dredg- 
ing &  Contracting  Company,  Baltimore, 
at  8.75  cts.  per  cu.  yd.;  other  bidders: 
Coastwise  Dredging  Company,  Norfolk, 
Va.,  11.9  cts.  per  cu  yd.,  and  Sanford  & 
Brooks  Company,  Baltimore,  15  cts.  Bids 
opened  June  15  by  U.  S.  Engineer,  Cus- 
tom House,  Baltimore. 

■^Drainage — Monroe,  Ga. — Contract  for 
drainage  of  Alcovy  River  awarded  by  Bd. 
Drainage  Comrs.  (bids  opened  June  6), 
to  Karr  &  Moore  of  Salisbury,  N.  C. 
Work  includes  construction  of  6^  miles 
dredge  ditches.  Beaver  Dam  lateral 
about  5  miles  long  and  Bay  Creek  lateral 
5  miles. 

Pier — Mobile,  Ala. — Southern  Ry.  (B. 
Herman,  Ch.  Engr.,  M.  W.,  Washington, 
D.  C.)  has  appropriated  $40,000  for  im- 
proving pier  No.  4  on  river  front  at  Beau- 
regard Street. 

-ArLeeves — New  Orleans,  La. — Contracts 
awarded  by  Orleans  Levee  Bd.  for  con- 
structing levee  in  Third  Dist.  to  Hampton 
Reynolds,  Metoric  Ridge  and  Seventeenth 
Street  Canal,  for  700,000  cu.  yd.  of  earth 
for  Sects.  1  and  2,  at  8.72  cts.  and  9.72 
cts.  per  cu.  yd.,  and  to  A.  M.  Shaw,  2604 
Calhoun  Street,  for  140,000  cu.  yd.  earth 
in  Sect.  3,  at  8  cts.  per  cu.  yd. 

■i^Levee  Work — Greenville,  Miss. — Con- 
tract for  500,000  cu.  yd.  levee  work  (bids 
opened  June  12)  awarded  as  follows:  To 
Burt  Bond  &  McMurray,  Beulah,  Miss., 
$20,458;  John  G.  Sessions,  Memphis,  Tenn., 
$24,802;  Roach  &  Stansell,  Memphis,  Tenn.; 
$42,480,  and  S.  R.  Hughes  Construction 
Co.,  Vicksburg,  Miss.,  $11,600.  W.  L. 
Thompson,  Chief  Engineer  Board  Missis- 
sippi Levee  Commissioners. 

-^Breakwater — Indian  Harbor,  Ind. — 
Contract  for  constructing  rubblemound 
l)reakwater  awarded  Great  Lakes  Dredge 
&  Dock  Company,  Chicago,  111.,  at  $110,- 
000.  Bids  opened  June  2  by  U.  S.  En- 
gineers, Chicago,  111. 


Irrigation — Hermlnston,  Ore. — Following 
is  detail  of  the  lowest  bid,  Newport  Land 
&  Construction  Company,  Hermlnston, 
opened  June  15  by  U.  S.  Reclamation 
Service,  Hermlnston,  for  enlargement  of 
feed  canal  Umatilla  Project,  Ore.:  Exca- 
vation Class  1,  163,000  cu.  yd.,  15.75  cts.; 
Class  2,  5100  cu.  yd.,  49  cts.;  Class  3, 
500  cu.  yd.,  95  cts.  and  concrete,  370  cu. 
yd.,  $9.75;  total,  $32,254.  Total  of  other 
bids:  George  P.  Wright,  602  Providence 
Building,  Tacoma,  Wash.,  $38,512,  and 
H.  D.  Willis,  1410  Harrison  Building, 
Boise,  Idaho,  $42,810.  Engineer's  esti- 
mate $37,100. 

*Welr  —  Sacramento,  Cal.  —  Contract 
awarded  June  12  by  City  Commission  for 
constructing  the  weir  to  Teichert  &  Am- 
brose, Sacramento,  at  $336,640  (bid.s 
opened  May  23),  unit  figures  in  June  10 
issue.     Frank  Miller,  City  Engineer. 


•^Drainage — Caledonia,    Minn. — Contract 
for    constructing    Judicial    Ditch    No.    1, 

Irrigation— Provo,  Utah.— Following  are  dnit  figures  of  two  bids  opened  June  15  li^V,?^,*??  ^°^^Z-  ^^^^^,f^  R-,  H.  &  G.  A. 

by  U.    S.    Reclamation   Service,    Provo,    for  constructing  Division  10   of  the  hiffh  line  Mc Williams,   Chicago,   III.     Work  includes 

canal.   Strawberry  Valley  Project,  Utah:    (a)   Reynolds  Ely  Construction  Co     inring-  excavation    of    one    main    ditch    20    miles 

ville,   Utah,   Schedule  I   $41,642,   Schedule  II   $44,210,   Schedule  III  $44,660,  grind  total  '°"^',  ^^   *?  7^""-.  ^'S^o^'^nn^'*'*''^^?'  *    '^i 

three   schedules    $130,517;    (b)    H.    G.    Gilkerson,    524    Newhouse    Building,   Schedule    I  i^    "•'  -JS'^'    '^"^l'    *1.28.000;    work    to    be 

$48,215,  Schedule  II  $55,626,  grand  totals  two  schedules  $103,814.  <ion«   with  ^rge   floating   dredge.      George 

Schedule  I— Laterals  31,  32-B,  32-C,  32-D,  32-E,  32-F  and  32-G.  '    ^^'P"'    Is-ngmeer,    bt.    Paul. 

Items                                                                                                                              (a)         (b)  ^Irrigation  —  Poison,      Mont. — Contract 

1  1 1,000  cu.  yd.  excavation.  Class  1 $0.17       $0  50  for  earthwork  and  structures  on  the  Pablo 

2  2,800  cu.  yd.  excavation.  Class  2 0.28         0.50  Division  of  the  Flathead  Irrigation  Proj- 

3  1,200  cu.  yd.  excavation.  Class  3 1.25         2.00  ject,   Mont.,   awarded   by  U.    S.    Reclama- 

4  100  yd.   stas.   overhaul 0.02         0.02  tion     Service     as     follows:      Schedule     I, 

5  1,000  cu.  yd.  rolled  embankment 0.10         0  15  earthwork,   to  Percy  M.   Rose,   Poison,  at 

6  1,200  cu.  yd.  excavation  for  str..  Class  1 0.50         100  $18,040;  'Schedule   II,   structures,   Clarence 

7  100  cu.  yd.  excavation  for  str.,  Class  2 0.70         1.00  B.  Long,  Poison,  $14,948,  and  Schedule  III, 

8  50  cu.  yd.  excavation  for  str..  Class  3 1,50         2.00  Mendenall   Bird   &   Company,   Springville, 

9  500  cu.  yd.  concrete  in  str 18  00        18  00  Utah,      at     $29,800.     The     work     involves 

10  30,000  1b.  placing  reinf.  steel 0.015       0.02  about   220,000   cu.    yd.    of   excavation,   870 

11  1,200  cu.  yd.  backfill 0.50         0  50  cu-    yd.    reinforced    concrete,    3250    sq.    ft. 

12  10  cu.  yd.  rookfill 1.00         2.50  pavement,  7650  sq.  ft.  canal  lining,  manu- 

13  10  sq.  yd.  paving 150         3  50  facturing    and    laying    6230    ft.    concrete 

14  25  lin.  ft.  laying  12-in.  vitr.  pipe 0.35          0.35  PiPe.    210    cu.    yd.    dry    rubble    wall,    and 

15  500  lin.  ft.  laying  18-in.  vitr.  pipe "0.60         0.50  placing  of  4  M  ft.  lumber  and  110,000  lb. 

16  500  lin.  ft.  laying  24-in.  vitr.  pipe 1.00          0.75  structural  and    reinforcing  steel. 

17  40  lin.  ft.  laying  14-in.  steel  pipe 0.25         0.35  .tirrinatinn— Ft      i  aramre     Wvo  — Con- 

18  20  M    ft.    lumber    in    place 20.00        50.00  tract  awarderbv  IT    S    Rec'lamat°on  Ser- 

19  1,200  lin.  ft.  1-ft.  11-in.  metal  flume  in  place 0.15          0.20  ^^^f  to    MacArthur'  Br(S      cS^     11    Pine 

20  860  lin.  ft.  3-ft.  2y4-in.  metal  flume  In  place 0.20          0.25  street     New   York    NY      for  "constimct! 

21  250,000  sq.  ft.  concrete  canal  lining 0.10          0.10  gft^^Hf^  i\°nd'  i^m.-jl^^mft^rl^ 

Schedule  2— Lateral  34   (Stas.  29  to  207)  and  Laterals  34-B,  34-C,  34-D,  34-E  and  Platte  Project,  at  $242,032,  approximately 

34-F.  4,850  Un.  ft.   tunnel  excav.,  and  12,000  cu. 

Items                                                                                                                               (a)          (b)  yds.  concrete. 

22  30,000  cu.  yd.  excavation.  Class  1 $0.18        $0.50  .,     , 

23  4,700  cu.  yd.  excavation.  Class  2 0.30          0.50  *lrrlgation— Ft.     Laramie,     Wyo.— Con- 

24  1,300  cu.  vd.  excavation.  Class  3 125          1.50  tracts    awarded    by    U.     S.     Reclamation 

25  250  yd.    stas.    overhaul 0.02          0.02  Sefryice,     Ft.     Lara,mie,     as     follows,     for 

26  7,000  cu.  yd.  rolled   embankment 0.10          0.15  earthwork:     Stations  830  to  1280,  Ft.  Lar- 

27  1,000  cu.  yd.  excavation  for  str..  Class  1 0.50          0.70  ?,T'®,   '^anal.    Ft.    Laramie,    Unit,     North 

28  100  cu.  yd.  excavation  for  str..  Class  2 0.70          0.70  f  ?*'"  ,    Project,       Nebraska  -  Wyoming: 

29  50  cu.  vd.  excavation  for  str..  Class  3 1.50          2.00  Schedule    I,     MacArthur     Brothers    Com- 

30  400  cu.  yd.   concrete  in  structures 18.00        18.00  Pany,    New    York,    $38,225;     Schedule    II, 

31  25,000  lb.  reinforcing  steel 0  015        0  02  Ty'"?*9"    Brothers    Company,    Mmneapo- 

32  1,000  cu.    yd.    backfill 0  50          0  40  l',^/    ^inn.    $29,180,   and   Schedules  III  and 

33  10  cu.  yd.  rockflU 100          150  U:  „i'i  •'■„^-    Hilton,    Billings,    Mont.,    at 

34  10  sq.   yd.   paving 150          2  00  $54,320.     Work    involves   a   total    approxi- 

35  100  lin.  ft.  laying  12-in.  vitr.  pipe 0  35          o'25  mately  8%  miles  of  main  canal  Ft.  Lara- 

36  1,200  lin.  ft.  laying  18-in.  vitr.  pipe 0  60          o'35  mie,  Unit,  involving  about  800,000  cu.  yd. 

37  200  lin.  ft.  laying  24-in.  vitr.  pipe 1 00          060  "'  material. 

38  140  lin.  ft.  laying  14-in.  steel  pipe 0.25          0^25  -ifDItch — ^North      Yakima,      Wash, — Con- 

39  10  M  ft.  lumber  in  place 20.00        45  00  tract   awarded    by   County   Commissioners 

40  540  lin.  ft.  5-ft.  8%-in.  metal  flume 0.25          0.40  to  Hans   Pederson,    Alaska    Building,    Se- 

41  250,000  sq.  ft.  concrete  canal  lining O.lo         0  10  attle,   for  constructing  IVg   miles   of  open 

Schedule  3— Lateral  34  (Stas.  207  to  614).  ditch  in  Sub-District  No.   5  and  Drainage 

Items                                                                                                                                             (a)  Improvement  District  No.  3  at  $10,430. 

"1?      11,000  cu.  yd.  excavation.  Class  1 j0.18  *FIII-Seattle,   Wash,— Contract  award- 

43  6..V00  cu.  yd.  excavation,  C  ass  2 0.30  ed  by  County  Commissioners  to  P.  Man- 

44  1.000  cu.  yd.  excavation,  Class  3 1  25  son,  2407  Boylston  Avenue,  North,  for  con- 

;l         .  15?  ^^-  ^^^'^-  overhaul. .    ; . . . .     o.o2  structing  a  hydraulic  fill  between  Portage 

46  3,000  cu.  yd.  rolled  embankment. 0.10  and  Eili.sport,   at   $30,975.      Other  bidders: 

47  800  cu.  yd.  excavation  for  str.,  Class  1 0.50  Puget    Sound     Bridge     &     Dredging     Co., 

48  100  cu.  yd.  excavation  for  str.,  Cass  2 0  70  Seattle,    W4.794;     J.     A.     McEachern     Co., 

49  100  cu.  yd.  excavation  for  str..  Class  3 , ,  .r,o  Seattle,  $35,800,  and  M.  C.  Lindorf,  Seattle, 

50  900  cu.  yd.  concrete  in  structures \ IS  00  $36  500 

52  ^^'800  cu  'vd""Sf  ckfil'/-  '"''" ••■■1 •    ii-:.'^-^  •Shed-Seattle,        Wash.    -    Contract 

53  10  cu'  vd  ■  rockffll   Vfc  awkrded    by    Port    Commission    to    Pug6t 

54  10  ta'  I'd    naving Hn  Sound  Bridge  &  Dredging  Company,  Cen- 

55       25 fin. n.- iayrng^i2:in.''vitr.pipe:::::::::::::::::::;::  :;:::::::::::::-:.i:i  trai  Buying  for  constftcting 

•iR           ^fin  lin    ft    invin^  IS  In    i/iti-    nine                                         3              i»„X  to  Salmon  Bay  Transit  Shed  at  $11,345  for 

67              25      n'  ft'    Iv  nl  A-ln    v  tr    D  Ee 1 ^Sn  substructure;    $6,370    for    excavating    and 

58  40     n    ft    Kvinf  14-ln'  steel  p  Ee L T?2?  ^W'S""    '<""   ''IP'"'»P:    *°t«''    5^28,515.      J.    R. 

59  120  M"'f"-l!f,?b"e?  In  pUce''"  .'?'.^': !  1 ! ! ! ! ! ! .".  1 '. ! ! ! ! '. '. ! ! ! !    ! ! ! ! ! !  l ! !  ] '. !  ] !       20-00  ^est,  chief  Engineer  Commissioners. 

60  240  lin.  ft.  3-ft,  2'4-in.  metal  flume I 0'20  ^Irrigation— Wenatchee,       Wash.— Con- 

61  9,140  lin.    ft.    4-in.    .''.»4-in.    metal    flume 1 0  25  tract  for  furnishing    400.000    ft.    of   staves 

62  200,000  sq.  ft.  concrete  canal  lining 1. q'jj  for      Wenatchee      Reclam.ntion       District 

Items  18.  39  and  59  refer  to  erection  of  lumber  only.     Itenfe  19,  20,  40,  60  and  61  awarded  Pacific  CrTvsoting  Company,  Se- 

refer  to  erection  of  flume  only.                                                              1  attle    at  $5,100  per  M. 

i 


ELECTRIC  RAILWAYS 


PROPOSED    WORK. 

New  York,  N.  Y. — Public  Service  Com- 
mission of  First  District,  120  Broadway, 
has  submitted  to  Board  Estimate  and 
Apportionment  requisition  for  an  appro- 
priation of  $25,000  to  provide  for  con- 
struction of  a  duct  line  on  Queens  Boule- 
vard Viaduct  in  Queens  Borough  along 
line  of  new  Corona  Rapid  Transit  R.  R. 

Baltimore,  Md. — Plans  being  prepared 
by  United  Railways  &  Electric  Co.  for 
constructing  a  substation  on  Belvedere 
Avenue,  two  or  three  1500-kw.  rotary  con- 
verters with  necessary  transformers, 
switchboards  and  auxiliary  apparatus  to 
be  installed. 

Russellville,  Ky. — The  Tennessee  & 
Kentucky  Interurban  R.  R.  Co.  received 
franchise  from  City  Council  to  construct 
a  line  into  Russellville.  The  company 
plans  to  construct  a  line  from  Nashville 
to  Russellville.  Paul  D.  Denton  of  Nash- 
ville,  Secy. 

Pontiac,  Mich. — Detroit  Construction 
Company,  Detroit,  Mich.  (P.  M.  Lau,  En- 
gineer) engaged  to  prepare  plans  and  con- 
struct an  electric  railway  here,  to  be 
built  under  the  franchise  voted  William 
H.  Osmun. 

Columbus,  Kan. — City  has  offered  Okla- 
homa, Kansas  &  Missouri  Interurban 
Company  $10,000  bonus  to  build  line 
through  Columbus   to   Pittsburgh. 

Baker,  Mont. — Beaver  Valley  Electric 
Ry.  Co.  plans  to  construct  an  electric 
railway  from  Baker  to  Ekalaka  via  Web- 
ster,   50   miles. 

Marlln,  Tex. — Surveys  being  made  for 
construction  of  Temple  &  Marlin  Inter- 
urban Ry.  from  Marlin  to  Temple.  S.  D. 
urban  Promotion  Co.,   interested. 

Martinez,  Cal. — Reported  Trustees  have 
granted  Martinez  Concord  Interurban  R. 
R.  franchise  to  construct  first  unit  of 
main  line  linking  two  cities;  cost  of  this 
unit   $25,000. 

PRICES   AND   LETTINGS. 
iflndicates  award  of  contract. 

•  Brooklyn,  N.  Y. — Contract  awarded 
by  N.  Y.  Municipal  Ry.  Corporation  to  P. 
J.  Carlln  Construction  Co.,  1123  Broad- 
way, New  York,  for  constructing  12  sta- 
tions on  Jamaica  Avenue  extension  of 
Broadway  Elevated  in  Borough  Brook- 
lyn, at  $280,700.  approved  by  Public  Serv- 
ice Commission. 


RAILROADS 


PROPOSED   WORK. 

Newark,  N.  J.  —  Permission  has  been 
granted  New  York  Bay  and  Pennsylvania 
Railroad  companies  to  lay  six  tracks  at 
grade  across  Avenue  R  in  Newark. 

Trenton,  N.  J.  —  Samuel  T.  Wagner, 
Chief  Engineer  Philadelphia  &  Reading 
R.  R.,  writes  that  no  definite  plans  have 
been  made  for  grade  crossings  in  this 
city. 

Marysvllle,  Pa. — Reported  a  section  of 
the  Newport  &  Sherman  Valley  R.R. 
(David  Gring,  Pres.,  Newport,  Pa.)  Is  to 
be  made  into  a  standard  gage. 

Sparta,  N.  C. — Citizens  June  10  voted 
$60,000  additional  bonds  for  Elkins  and 
Allegheny  Ry.  improvements.  C.  B. 
Penny,  Engineer,  Ellrain,  N.  C.  S.  F. 
Thompson,  Clerk  Superior  Court. 

Cleveland,  Ohio. — Committee  of  City 
Council  is  reported  considering  an  ordi- 
nance directing  New  York  Central  R.  R. 
Co.  (G.  W.  Kittredge,  Ch.  Engr.,  New 
York  City)  to  abolish  all  grade  crossings 
from  Cuyahoga  River  to  East  105th 
Street;  total  cost  to  both  city  and  rail- 
road about   $2,600,000. 

Troy,  Ohio. — Construction  of  a  tunnel 
under  tracks  of  Cincinnati,  Hamilton  & 
Dayton  R,  R.  (F.  L.  Stuart.  Ch.  Engr., 
Baltimore,  Md.)  on  East  Canal  Street 
contemplated. 

Omaha,     Neb. — Citv    and    the    Missouri    -j 
Pacific    R.     R.     Co.     (E.     A.    Hadley.,   Ch.^B 
Engr..   St.   Louis.   Mo.),  are  reportcetl^t^ 
sidering    the    eliminating    of   grade 
ings. 
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e..  of  the  four  lo^-est  bids  opened 


,._It  is  proP.fJ 


isB  to  erect  a 


Cincinnati,  Ohio. — KoUowlnK  ar«  the  unit  fiRiire 
recently  by  PrnnsylvaniA  Railroad  for  track  < 
trom  L>eltji  to  Stanley  Avenue:  (a)  Knsineer's 

Construction  Co.,  Chicago.  Ill,  $I06.W«;  (c)  Hi-  ■-    -  ..n.o...  ■•- •-";"r~'^'„,,„.riw-iioii 

BuUdlss.  tlO«.«7S:   (d)   D.   P,  M«y.  Park  Avenue.   $U>*.<«»:   Ce)   ««!«»  Conslruciioii 


Otage,  Iowa,— It  if  Pj^   |6pO.       A.     E 
•story    school    costing  . »,!;„, 

l.van.  710  Mercantile  Library     Leltha.  Arcni 


^1:^^^^=^     i£Sn«et|?|^S^o^.^ard.     .   .. 


Co..  DttTanport.  Iowa.  Slie,OM. 


(a) 

tl.20 
6.00 
l.SO 
S.60 
0.05 
1.00 


IM.MO  CO.    yd.    excaf • 

t.lW  eu.  yd,  concrete  masonry 

S.SSe  Un.  ft.  concrete  piles 

l.TM  lln.  ft.  oooerete  fence 

XSO.OW  lb.  steel  rods 

10  Ions  tons  rails  In  concrete 

J.110  sq.  yd.  tar  paint  waterprooHng o.*" 

n*  aq.   >-d.    Barrett's  waterproofing J-JO 

<M  Un.  ft.  i-ln.  drain Jjj 

»  T  branchca.  C  x  i  In , JJJ 

SMUn.  ft.  pipe  raiUnjr J«« 

l.t7S  CO.  yd.  concrete,.  Class  S *•"" 

SIS  Un.  ft.  protected  concrete  curb J-OO 

X.<M  Un.  ft.  sranite  curb J-»» 

1.CM  Un.  ft.  (Tmalte  curb  reset O-jO 

MM  "I.  y*.  «nuilte  paving,  -No.  1.  cement  filler.....     J-OO 
2S«  sJt  yd.  Sanlto  paving,  old  block  redressed . . . .     1.60 

11«  aq.  yd.  granite  paving,  cement  flUer J-"" 

LIM  SQ.  yd.  brick  paving,  cement  filler J.oo 

WW  s<i.  yd.  macadam  paving,  bituminous l.'» 

S.U6  sq.  yd.  cemant  sidewalks '•" 

•M  Un.  ft.  drains.  IJ-in.  pipe lO" 

7  manboles    §J»S 

(  nanbolcs    raadjusted......^. *»:"« 

S  Inlets,  gutter  type.  A  and  B «>->™ 

<  Inlata.  No.  1 

•  inleta.  No.  I 

tM  Un.  ft.  towertng  water  pipes 

M*  sq.   yd.   sodding 


» 


50.00 

SO.  00 

1.00 

1.00 


(b) 
}0.45 
5.05 
1.30 
2.60 
0.056 
7.00 
0.20 
1.85 
0.25 
1.00 
1.60 
S.35 
1.00 
1.20 
0.26 
3.00 
1.75 
1.05 
1.70 
1.60 
1.10 
0.60 
40.00 
20.00 
40.00 
35.00 
40.00 
1.50 
0.40 


(c) 
t0.60 
5.00 
1.20 
3.80 
0.05 
2.00 
O.ll 
1.00 
0.60 
0.20 
1.25 
3.60 
0.60 
1.10 
0.20 
2.90 
1.60 
1.00 
1.40 
1.00 
1.00 
1.25 
50.00 
5.00 
30.00 
35.00 
40.00 
0.40 
0.20 


(d)       <e) 

»0.525  30.65 

4.95       4.95 


lowa.-Contrafi 

erecting  a  two^story^"     i 
78   ft. 


1.26 
3.50 
0.05 
2.00 
0.20 
3.00 
0.80 
0.80 
1.60 
3.50 
0.80 
1.00 
0.40 
3.40 
1.75 
1.00 
1.42 
1.35 
0.80 
0.86 
46.00 
5.00 


30.00 

30.00 

0.60 

0,25 


1.40 
3.60 
0.04 
40.00 
0.30 
O.SO 
0.12 
0.70 
1,50 
3.50 
0.70 
1.15 
0.30 
2.85 
1.60 
0.90 
1.50 
1.70 


ill     be     let 
ucation   for 

lement.   56  x 

30,000. 

of  Control 
for  Normal 


Brick  school  to  coj 

BemldJI,  Mlnn.-^ta'« 
at  St.  Paul  <^o"/j°5  hlr«r  which  Leg 
school  to  be  erectea  i   ^  prelimi 

Islature  appropriated  i'm' 
nary  work. 

St.  Paul,  Mlnn.-Al 
ly    for   erecting  Willi; 
on  Como  Heigh"  r«^ 
will    be    done    bV   »r^ 
Commissioner  of  i-a-^ 
Public   Buildmgs. 


Arkansas 


City, 


$60,000   bonds  for  "^ 
auditorium. 


Harper,  Kan.-Plj 

!■■'■'  Voigt,    Fourth    '^a™ 

0.99  Wichita,  for  high  1 
0.80 

50.00  Ottawa,  Kan.- 

B.v/v     25.00  Son,  Ottawa,  are 

35.00     40.00  and  grade  school. 


jpened  recent- 
.Indeke  School 
and  the  work 
jcount  by  the 
aygrounds  and 

^Citizens     voted 
city   hall   and 

tepared  by  S.  S. 
Bank  Building, 
to  cost  $40,000. 

P.   Washburn  & 
Eects  for  the  high 
Chaffee,  Clerk 


50.00     Board  Education 
50.00 
1.00 


New  Rockford,  N.  D.— Reported  Oreat 
Northern  II.  R.  (A.  H.  Hogeland.  Ch.  En- 
gineer .^1  PauU  Minn.)  is  considering 
construcUng  a  line  from  New  Rockford 
to  Lewiston  late  this  year. 

St.  Joseph.  Mo.— State  PubUc  Service 
Commission  ordered  abolition  of  danger- 
ous grade  crossings  in  St.  Joseph,  in  vi- 
cinity of  Union  Station,  and  the  construc- 
Uoo  of  a  subway,  estimated  cost  about 
tt.Mt.OM. 


Omaha,  Neb 
0.90  Bee  Building,  < 
for  proposed  H; 
be  erected  at  i 
Streets.  .  -Morpd  for 
Plans    beiiif,'    J'5!ri.-.!.     ,"■ 


Latenser    &    Son, 

to   prepare    plans 

01  of  Commerce  to 

Second  and  Chicago 


$120,000 
tiwitories.   174   ft.    square. 


?r,ajLe_!<^^°",K\iiMl  Tloard.     Erection  of 


Address 


oiifr  Si  iiools   reported   un- 


New  Brunswick,  N,  J,— See  "Prices  and 
Lettings." 

w/Mt   Hoboken     N.  J. — Cost  of  erecting  six   or  sevoii 

town   han   intimated    at     about    3175.000.  aev    considc  at.,.'.                          ,     ^     ,  , 

Address  Town  Clerk.  L|nco'"     Ne^-^m.act  ^soon^t^^^^^^^^^^^ 

Ebentburg,     Pa,— Erection    of    a    brick  by  '""ra        ^j-rjcuitural   engineering 

scp  \osti%  ,6M^0,.s  u^nder^consid^era-  ^o^„ --tlnggr^. 

le^c^aT&i'tSard'-'  ^^-     ""''''''  .ZT^o'^m'^rW^.f' J^H^Z 

Haverford,    Pa.— Plans    being    prepared  school  Bo; 


Dallas.  Taxj-Tho  Texas  &  I^ciflc  B.R.     by^Ba'lV&Wssett,  421  Chestnut  Street,        m,  M9.-Citlzens    of    Randolph 
».    (C.  H.  Chamberlain.   Ch    Engr..  Dal-     °y  ,,°5"f„,ff._  ,„r  a  science  hall  for  Haver-        "","*"„ ii  HO.OOO  bonds  for   erecting 


las) 'having"  plans'  prepared  for  grade 
ooaalnKB  In  I^laa:  cost,  about  $1,000,000. 

Tha  construction  of  8  miles  of  steam 
railway  from  Denton  to  Krum,  Is  re- 
portod  under  consideration.  Address 
Chamber  of  Commerce. 

Nowata,  Okia,— Surveys  being  made  by 
Missouri  Pacific  R.  R.  Co.  (E.  A.  Hadley, 
Ch.  E:ngr.,  St.  Louis,  Mo)  for  construct- 
ing line  from  Nowata  through  Bartlesville 
to  western  part  of  Osage  County. 

Los  Angstea,  Cal.— San  Pedro,  Um  An-  - 

geles  *  Salt  Lake  Railway.  1916  Improve-     Board, 


PhiUdefphia.  for  a  science  hall  tor  Haver-    „"^[';%.o,ei  (30,000  bonds  for   erecting 

S^t'^lrx-  l?o''n"^'"8fone°"nd^firep™Sf    fcSSuy  I«Sr«ary. 

ment,    70    x    110  .it.,,  stone    a,  k  m,_Board     Regents     of     the 

HtotP  r'nl«»"y  considering  extensive 
h„iiiiinir  improvements  and  additions 
?roJn  Dla»  »'  f'^'^s  Gilbert,  11  East 
TwMitv-f**  St'-'-et,  New  York,  costing 


ment,    70    ..    — -    -    .,  _  , 

construction,  with  slate  roof. 

New  Castle,  Pa— Pla"/  prepared  by  C. 
r  and  A  L.  Thayer  of  New  Castle  for 
?dd?t"on  to  courthouse.  Address  County 
Clerk. 

Charleston.  W.  Va, — Citizens  at  elec- 
tion   June    12    vited    $125,000    bonds,  for 


from  ?15(,(W  W 
Dallas  Tei'^'-^^^^tlve    Committee    of 


rhp    Bo&rii  "'    'I'"'stees    has    authorized 
me       w".,  „     woman's     dormitory     at 


erecting   school.      Bonds   will   be   sold  in     the    B^\ 

July       WO     Daum.    Secretary    School     |r^eot;^|ethodi.st    University,    costing 

R.  y.  Hyer,  president. 


ment  budget,  recently  prepared  by  Gen- 
eral Manager  H.  C.  Nutt.  includes  $547,- 
•M  for  new  rails.  tXM.OOO  for  bridges  and 
MU.OOO  for  mtaceUaneous  improvements. 
A    Magulre,  Cb.  Engr.,  Los  Angeles. 


Southa 
$200,0| 


Atlanta,  Qa,— Plans  completed  by  J-  C. 

BatUe  and  A.  Barlll,  Grant  Building,  for  Qg 

two-story  and  basement  granite  and  tiie  o^dii 

school  to  be  erected  in  Peachtree  Heights  cost! 

Park,  at  Battle  Avenue  and  Rivers  Koaa.  goaf 


■  Tex. — City    Council    passed 
"rect  a  school  in  Fifth  Ward 
$30,000.       Address    Clerk 
cation. 


Phoenix,  Aril.— Tucson,  Cornelia  &  Gila 
Bend    B.R.    Co.    <M.    Curley,    Gen.    SupU     „„„,^„  „,..   „.,  „„.„ 
Gila  Bend,   Aria.)  plans  n)ending  $100,000     ^,,         county    Judge 
for  ImprovemenU.     J.  B.   Rawlings,    Pur- 
chasing Agent.  Warren. 


Jacksboro,     Tenn,— School     bonds     for 
$100,000  will  be  sold   June   30  by  William 


Samla.  Ont.— The  Michigan  Ceitfral  R. 
R.  <G.  H.  Webb.  Ch.  Engr.,  Detroit, 
Mich.)  Is  reported  considering  nuking 
Samia    the     terminal    of    the     St.     Clair 


Bratenahl  (P,  O,  Cleveland),  Ohio.— 
atlzens,  June  14,  defeated  bond  issue 
for  $35,000  for  erecting  town  hall. 

Delaware,  Ohio.— Henry  Hornbostel,  63 
William    Street,    New    York,    N.    Y., 


oi,„>|iii,    Tex. — Plans     completed     tor 
zHmt  fireproof  building  at  Austin  Col- 
■;,::,°  >»«  ?'00,000. 

nklaM""'  Okla. — All  bids  opened  June 

hv  James     L.     Wetmore     Supervising 

'    .vV,   Washington    D.     C,     for     con- 

,™cW  l'-  '^^  P°^'  Ofilce  rejected  as  be- 

^  .  ,■„  MCess  of  the  appropriaton. 


ingin 


gss^.i^.bSS!srd^ks^-^a  wh^  S'^°rirS"S;>C/«^  jfi^:^u^^T^^^^.<^f^ 

buildings  for  the  Ohio  Wesleyan  univer       IttJ^^^i,.,.  public  Library  at  Madison 


at  north  end  of  upper  bay. 

PRICES  AND  LETTINGS. 
■ttlndicatet  award  of  contract. 

.^Bearden,  Ark. — Contract  awarded  P. 
C.  Cottrell,  Bearden,  to  build  three-mile 
extension  for  Bearden  &  Ouachita  River 
Railroad.  Including  1?  timber  bridges. 


sity. 


ftiiM] 


SJeetand  Fourth  Avenue  at  cost  of  $27,- 
Frederlcktown,  Ohio,— School  bonds  for  JL  ff.  Ma' hury  Somervell,  White  Bldg., 
$39  uOO  will  be  sold  July  12  by  Board  Edu-  wjjt.  '^-  ' '  Bagley,  Secy.  Bd.  Public 
cation   (Ernest   V.   Ackerman.  Clerk).  ^orit- 

uCanad-T,  Cal.— .Sr-hool  bonds  for  $25,- 
/.  =/>ld.     -X'liiress  Clerk  Board, 


iress  Clerk  Board. 

palma,    Cnl.— School    bonds    amounting 
JSJ.OOO     '1,1.     Address  School  Board. 


PUBLIC    BUILDINGS    AND 
SCHOOLS 


I..  I  : 


PROPOSED   WORK. 

Boston,  Mass.— State  Board  of  Insanity 
preparing  to  ask  bids  for  erecting  build- 
ings at  various  State  institutions,  Includ- 
ing two  buildings  at  Danvers,  two  at 
Foxboro,  one  each  at  Boston,  Wrentham, 
Waverly  and  Gardner. 

MiMhamton,'  N.  Y.— A  bond  isiue  of 
lUCMt  for  repairs  to  three  of  the  city 
achoola  has  been  approved.  Address 
Board  of  Education. 

Roma,  N,  v.— A.  L.  Brockway,  Bank 
Building,  Syracuse,  engaged  as  architect 
for  the  school  to  be  erected  on  South 
Jamea  StraeL 

Bayonns,  N.  J. — Plans  being  prepared 
by  8.  E.  Gage  and  D.  G.  Anderson,  2S 
rStmt  Forty-ninth  Street,  for  three-story 
brick  school  to  be  erected  In  Fifth  Ward; 
coat  about  fl  46,000.  D.  Boyd,  Secretary 
Board   of  Education. 

Caps  May,  N.  J.— An  addition  Is  to  be 
erected  to  high  school  at  cost  of  $33,000. 
Addreaa  8ccy.  of  School  Board. 

FraehoM,  N.  J<— Court  house  bondi*  for 
fSS.OOO  have  been  sold.  Address  Clerk 
r:'|gr<l  Freeholders. 

J. — Erection    of    a    II- 
contemplated. 


New  Straltsvllle,   Ohio— Matheny.   All.  u 
&   Mounts.   Harrison    Building,  Columbus,    0 
are  architects  for  proposed  school  to  cost 
about  $55,000. 

West     Park,    Ohio,— School    bonds     for  ,       «    ,       „        . 

$65  000    will    be    sold    July    17    by   W.    J.      piKKnix,    Ariz.— Erection  of  a  city  hall 
Keatherstone,    Clk.    Board   Education.  j„ii  court    ii"iise  being  considered.     Rob- 

ert A.  Ci'i'K.  City  Manager;  Frank  Luke, 

Youngstown,    Ohio,— Steps   being   taken   (.|,airnian  M.arlcopa  County  Board  of  Su- 
to   erect   Carnegie  Library  on  the   Soutft    pervi-""*-    Phoenix. 
Side:    cost  at)out  $90,000.  ^,„pa,   Idaho.— Reported  School  Board 

Greencastle,     Ind.— DePauw    UniversKJ'   ^a,  reje' ted  all  bids  opened  for  proposed 
has  received  $100,000  with  which  tn  erecl   ^j^j,  school.     New  bids  will  soon  be  asked 
a  woman's  dormitory  and  $50,000   toward   ^^  re""' d  plans, 
an  administration  building.  gjit,   Ont,— Contract  will  be   let   about 


Normal,     III ^Improvements    at 


State   June 


2^    to 


July   12  by  city  for   erecting 


NormaTschool   co-i'templated  a«    follo;^-  <;.ifh""',„ipmcmt''T40 'om"'  'john'    FvanT 

Men's    gymnasium,    cost    $60,000:    ««^5;  Sh' '  '  ■  N    wVtlrCeet    GaU      W    I' 

hall,  cost  $125,000;  south  wing  to  wowW;  An-                              Street     halt     mnv    hp 

residence    hall,    $60,000.      David    l-eW>«''  «^f  „    i,,ive  Information                     ^ 
I 'res. 

Princeton,  .111,-Reported    election^l^i^    to   b"'  ''-cted'SrlilcXmTs^Stree?'  l\ 

.^^t  j.i     $27,500.      Address    Clerk    School 


be  held  in  fall  on  erecting  a  county 
house.     Address  County  Supervi*>r^ 

Urbana,  III. — An  eight-stor; 
building  Is  to  be  erected  as 
unit  of  a  group  of  buildings  pn 
I'niversity  of  Illinois, 


"^ 


Berlin,   Wis,— The  high  schq 
brick    and    concrete,    flreprooi 
$100,000.      Parkinson    &    DocH 
Crosse,  Arehts.    E.  K.  Cunnin 
of  Board  of  Education.  ^—   _„, 

Milwaukee,    Wis,— Courtli.ius'J'to  »«' 
tee    authorized    by    Count.v    Bo^  to   o* 
cure    plans    for    new    couitji'*^ 
erected  on  Kneeland  site.  .^i 

Clarlnda,    Iowa,— Citizens'*"!!?  ncliooL  ( 
lionds  to  erect  a  new  JunijrJ'friPelr"*' 
Bonds  will  be  sold  June  26  f 
Secretary  School  Board. 


m|g;^Peu 


alracts  will  soon  be  let  by  Provincial 
pepm  '  •-,,  nt  of  Public  Works  for  complet- 
ing '      liament  buildings  at  cost  of  $3,- 

BID8     DESIRED, 

t„?v^i"''K'!,"'T  Vt.— Reported  desired  until 
Julv  1,  by  Trustees  School  Dist.,  for  erect- 
ing two-story  and  basement  115  x  70  ft 
fml'thR.M™''^^'*.'^'^'  »40,000.  Elmer 
wl.on.'^Mass:   ^"''''-  ^^  ^°^"'>'»    street, 

fe  H*''?'„iJl?l"=~H"^i!  J""«  28.  by  Rich- 
V,!!,;  ^y'^*';  ?uPt.  Public  Buildings,  foi- 
brnlr*„f";i'"'^','""  """ling  at  Ashland 
Ifoston        W^^lilneton   Street.   Roslindale, 


Newburyport,  Mass,— Until  Aug.  1  by 
James  A.  Wetmore,  Acting  Supervising 
Architect,  Washington,  D.  C,  for  con- 
struction of  the  U.   S.   Post  Office. 

Springfield,  Mass.— Until  June  29,  by 
Committee  on  City  Property  (Giles 
Blague,  Chmn,),  for  alterations  and  addi- 
tion to  Worthington  Street  school.  Sep- 
arate bids  for  heating,  ventilating,  plumb- 
ing etc.  PelUssier  &  Dibble,  Engrs.  and 
Arehts.,   Springfield. 

Plttsford,  N.  Y,— Until  July  5,  by  Board 
of  Education  of  Union  Free  School  Dis- 
trict No.  6,  for  erecting  a  school  advertised 
in  Engineering  Record.  Gordon  &  Mad- 
den, Arehts.,  300  Sibley  Block,  Rochester. 

Belleville,  N,  J.— Until  June  30  by  Board 
Education  for  furnishing  material  and 
erecting  School  No.  4  on  Magnolia  Street 
Silver  Lake.  Separate  bids  for  heating 
plumbing,  etc.  John  Noble  Pierson 
Arehts.,    130   Smith  Street,   Perth  Amboy. 

Cedar  Grove,  N.  J.— Until  June  29  by 
Board  Education  for  furnishing  material 
and  erecting  school.  Separate  bids  for 
heating,  plumbing,  etc.  John  Noble  Pier- 
son  &  Son,  Arehts.,  130  Smith  St.,  Perth 
Amboy, 

New  Brunswick,  N,  J,— Until  June  30 
(readverti«ement),  by  Board  of  Freehold- 
ers, for  erecting  county  jail  and  also  for 
40  cells  instead  of  80.  William  H.  Boy- 
lan.   Architect,    New   Brunswick. 

Monarch,  Pa. — Until  July  1,  by  Andrew 
P.  Cooper,  Archt.,  704  First  National  Bank 
Bldg.,  Unionport,  for  erecting  a  brick 
school.  F.  C.  Smith,  Secy.  School  Board, 
School  Dist.   Dunbar  Township. 

Quincy,  Pa. — George  B.  Beatty,  Secre- 
tary School  Board,  for  erecting  a  high 
and  grade  school.  J.  W.  Woltz,  Archi- 
tect,   Waynesboro. 

Yardley,  Pa, — Until  June  29,  by  Board 
Education,  for  erecting  a  one-story  brick, 
110  X  148  ft.,  school.  Heacock  &  Hokan- 
son,   Arehts. 

Charlotte,  N.  C. — Reported  desired  until 
July  3  by  County  Board  Education  for 
erecting  14-room  school  and  auditorium. 
Hunter   &   Gordon,    Arehts.,    Charlotte. 

New  Orleans,  La. — Until  Aug.  2,  by 
James  A.  Wetmore,  Acting  Supervising 
Architect,  Washington,  D.  C,  for  remod- 
eling U.  S.  Custom  House,  also  separate 
bids  for  constructing_  complete  (including 
equipment)  of  the  3  interior  safety  vaults 
of  reinforced  concrete  in  U.  S.  Custom 
House. 

Cincinnati,  Ohio,— Until  June  30,  by  Di- 
rector Public  Service  (Parke  S.  Johnson, 
Secy.),  for  erecting  a  public  comfort  sta- 
tion. 

Until  July  27,  by  New  Court  House 
Building  Commission  (James  A.  Green, 
President),  for  furnishing  material  and 
installing  interior  marble  and  stone  work 
in  the  new  county  jail  and  court  houSe 
(now  being  erected).  Rankin,  Kellogg  & 
Crane,  Arehts.,  1012  Walnut  Street,  Phila- 
delphia, Pa.     P.  W.  Durr,  County  Clerk. 

Jefferson,  Ohio, — Until  June  27  by  Board 
of  Education  for  erecting  addition  and 
enlarging  grade  school  to  cost  $41,000  with 
equipment.  F.  L.  Packard.  Architect, 
Hayden  Building,  Columbus. 

Lockbourne,  Ohio. — Until  July  14,  by 
Board  Education  (W.  F.  Hunter,  Pres.), 
for  erecting  a  school.  Frank  L.  Pack- 
ard,  Archt..    Columbus. 

Martins  Ferry,  Ohio. — Reported  desired 
until  July  13  by  City  Clerk  for  erecting 
a    city    building;    probable    cost    $46,000. 

Masslllon,  Ohio.— Until  July  14  by  Board 
Administration  (C.  C.  Philbrick,  Pres.) 
for  furnishing  material  and  erecting  Cot- 
tage No.  4  at  Masslllon  State  Hospital. 
Richards,  McCarty  &  Bulford,  Hartman 
Building,    Columbus.    Arehts. 

Perrysburg,  Ohio. — Until  July  14,  by  C. 
H.  Van  Norman.  Clerk  Board  Education, 
for  erecting  a  two-story  fireproof  school, 
costing  $41,000. 

Van  Buren,  Ohio. — Until  July  14.  by 
George  W.  Connell.  Clerk  Board  Educa- 
tion, Allen  Township,  Van  Buren,  for 
erecting  a  centralized  school.  McLaughlin 
&  Hulsken.   Architects,  Lima. 

Hubbard,  Iowa. — Reported  desired  until 
July  10  by  R.  R.  Swallum,  Secy.  School 
Board,  for  erecting  school.  Probable  cost 
?42,000. 

Manchester,  Iowa, — Until  June  28,  by 
Independent  School  District,  for  erecting 
two  tile  and  brick  schools.  M.  J.  Yoran. 
Secy.  Board.  R.  R.  Mayberry,  Archt.. 
Cedar    Rapids,    Iowa. 

Waterloo,  Iowa. — Reported  desired  until 
July  1.  by  J.  E.  Dempster,  Secy.  Board 
Education,  for  erecting  three-story  rein- 
forced concrete,  48  x  100  ft.  school.  Prob- 
able cost  $40,000.  J.  G.  Ralston.  .'U-cht,, 
Waterloo. 

West  Side,  Iowa, — ^Reported  aesired 
until  July  1  by  J.  E.  Dempster,  Secy. 
School  Board,  for  erecting  school.  Prob- 
able cost.  $40,000.  J.  G.  Ralston,  Archt,, 
Syndicate  Building,   Waterloo. 

Havelock,  Neb. — Reported  desired  until 
June  30  by  F.  B.  Young,  Secy.  Board 
Education,  for  erecting  a  2-story  high 
school.  W.  (!,  Gernandt,  Archt.  Keeline 
Building,   Omaha. 
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Boulder,  Mont. — Keported  desired  until 
July  1.  by  A.  M.  Alderson,  State  Board 
Examiners,  for  erecting  a  dormitory  at 
State  Scliool  for  Deaf,  Blind  and  Back- 
ward Children  at  Boulder.  Geo.  H.  Cars- 
ley.  Areht.,  Power  Block,  Helena. 

Flat  River,  Mo. — Until  June  27  by  Board 
Education  (C.  E.  Norwine,  Secy.)  for 
erecting  a  two-story  brick  school  with 
auditorium. 

Kansas  City,  Mo.— Until  July  6,  by  Bd. 
Directors  School  Dist.  for  furnishing  ma- 
terial and  erecting  addition  to  library  at 
Ninth  and  Locust  Streets.  Charles  A. 
Smith,  Archt.,  602  Finance  Bldg.,  Kansas 
City,  Mo. 

Port  Angeles,  Wash. — Reported  desired 
until  June  29,  by  Madge  H.  Nailor,  Clk. 
Scliool  Dist.,  for  erecting  a  school.  Har- 
old H.  Ginnold,  Archt.,  Northern  Bank 
Bldg.,   Seattle. 

Seattle,  Wash.— Until  July  30  by  C.  B. 
Bagley,  Secy.  Board  of  Public  Works,  for 
erecting  a  concrete  comfort  station  at 
Fourth  Avenue  and  Madison  Street  to 
cost  $27,000.  Daniel  Huntington,  City  Ar- 
chitect. 

Nampa,  Idaho. — Reported  desired  until 
June  29,  by  Board  of  Education,  for  erect- 
ing high  school.     Probable  cost  J50,000. 

Pembroke,  Ont. — Until  June.  30,  by  W. 
C.  Keighley,  Box  508,  Pembroke,  for 
erecting  a  fireproof  school  to  cost  $46,- 
000. 

Sudbury,  Ont. — Until  June  30  by  Board 
Education  for  erecting  a  school  on  College 
Street.  Victor  L.  Morgan,  Architect,  Wil- 
son Greenwood  Block,  Cedar  Street. 

Toronto,  Ont. — Until  June  28,  by  Chair- 
man Toronto  Electric  Commissioners,  for 
extension  to  Front  Street  sub-station. 

PRICES  AND   LETTINGS. 
iflndicates  award  of  contract. 

Portland  Me. — Only  bid  opened  June  7 
by  Supervising  Architect,  Washington,  D. 
C.  for  constructing  a  steerage  barracks 
and  storehouse  at  U.  S.  Quarantine  Sta- 
tion, Portland,  submitted  by  James  Miller 
&   Son  Co.,  Worcester,   Mass.,  at  $67,870. 

^Thompsonvllle,  Conn. — H.  Wales  Lines 
Co.,  Meriden,  has  secured  contract  to 
erect  school  for  which  $27,500  has  been 
voted. 

^Buffalo,  N.  Y. — Contract  awarded 
Morris  &  Allen,  Builders  Exchange,  for 
erecting  two-story  and  basement,  114  x 
50  ft.  brick  and  stone  recreation  bund- 
ling for  Deaf  Mute  Institute,  Main  Street 
and   Dewey  Avenue. 

-Allien,  N.  Y. — Jerry  Gleason,  Ilion,  has 
general  contract  at  $34,296,  and  Cornelius 
Dwyer  the  heating  at  $6,464,  for  the  addi- 
tion to  the  North  Side  School.  Fuller 
&  Robinson  Company,  Architects,  Albany: 
H.   M.   Schwartz,  Superintendent  Schools. 

•Jersey  City,  N.  J. — Contract  for  erect- 
ing School  No.  16  awarded  W.  H.  &  F. 
W.  Cane.  Woolworth  Bldg.,  New  York, 
at    $133,300. 

New  Brunswick,  N.  J. — Lowest  bids 
opened  June  12  by  County  Building  Com- 
mittee for  erecting  the  county  Jail  and 
cells  submitted  by  Frank  J.  Flegenhauer 
Company,  Brooklyn,  at  $90,312,  and  for 
cells  by  Pauly  Jail  Building  Company, 
St.  Louis,  Mo.,  at  $56,394.  Bids  were  re- 
jected and  new  bids  asked.  See  "Bids 
Desired."  ' 

APenns  Grove,  N.  J. — Following  are  four 
bids  opened  June  15  for  erecting  a  school 
at  Riverview:  McCloskey  &  Bahla,  Hale 
Building,  Philadelphia,  $30,998  (awarded 
contract):  Henry  L.  Brown,  1719  Sansom 
Street,  Philadelphia,  $31,833;  G.  W. 
Shaner  &  Sons,  Palmyra,  N.  J.,  $32,633, 
and  Frank  Turner,  828  Broadway,  New 
York.  $34,150.  Moffett  &  Stewart,  Inc., 
Archts,  30  N.  Third  Street,  Camden,  N.  J. 

*Arden,  Pa. — Contracts  for  erecting  ad- 
dition to  County  Home  at  Arden,  to  be 
used  as  a  hospital  for  the  insane,  award- 
ed as  follows  by  County  Commissioners  at 
Washington  (bids  opened  June  15):  Gen- 
eral construction.  J.  U.  Bumgarner,  Wash- 
ington, $31,276;  plumbing,  Buekle  Plumb- 
ing Company,  Pittsburgh,  $3,650;  heating, 
W.  M.  Foley,  Pittsburgh,  $2,736;  electric 
work.  W,  H.  Ochiltree  Company,  Pitts- 
burgh,   $1,250. 

♦  LItltz,  Pa.  —  Contract  for  erecting 
school  awarded  Andrew  Breslin  of  Sum- 
mitt   Hill,    at   $68,292. 

♦  Lilly,  Pa.  —  Contract  for  erecting 
school  awarded  Edmund  Overdorft  of 
Morrellvilie,   at  $26,480. 

•New  Castle,  Pa.— Contract  for  rebuild- 
ing Highland  School,  destroyed  by  Are, 
awarded  as  follows:  Genpral  contract,  A. 
J.  Wishart  &  Sons  of  Sharon.  $41,484; 
plumbing,  Ernest  M,  Withers  Company, 
New  Castle,  $5,600;  heating.  Barnes  & 
Clark,  New  Castle,  $2,095:  wiring,  G.  A. 
Webster  Company,  Youngstown,  $1,850. 

Philadelphia,  Pa. — Lowest  bid  recently 
opened  for  erecting  school  at  Fourth  and 
Porter  Street.s  submitted  by  Melody  & 
Keating,    Bailey    Building,    at    $189,599. 

William  R.  Dougherty,  1008  Sansom 
Street,  submitted  lowest  bid  for  erect- 
ing school  at  Fifty-eighth  and  Media 
Streets,  at  $61,527. 

•Abingdon,  Va.  —  Contract  awarded 
John  P.  Pettyjohn  &  Company  of  Lynch- 
burg for  erecting  the  dormitory  at  the 
Stonewall   Jackson   Institute,   at  $35,000. 


•Clarksdale,  Miss. — Contract  for  erect- 
ing city  hall  (bids  opened  June  13)  award- 
ed R.  H.  Byrd  &  Company,  Birmingham, 
Ala.,  at  $31,521,  including  plumbing  and 
wiring.     A.  C.   Tuttle,  City  Clerk. 

Maryvllle,  Tenn. — Following  are  three 
lowest  bids  opened  June  8  by  Supervising 
Architect,  Washington,  D.  C,  for  con- 
structing U.  S.  Post  Office,  Algernon 
Blair,  Montgomery,  Ala.,  limestone,  $54,- 
327;  pink  marble,  $59,327,  and  George  W. 
Stiles  Construction  Company,  Rookery 
Building,   Chicago,   III.,   sandstone  $54,280. 

•Irvlngton,  Ind. — ^Following  are  four 
lowest  bids  opened  June  10  by  Marion 
County  Commissioners  for  erecting  two- 
story  fireproof  concrete  and  brick  Chil- 
dren's Guardians'  Home  at  Irvington; 
John  A.  Schumacher  Company,  Indianap- 
olis, $44,740  (awarded  contract) ;  State 
Construction  Company,  Indianapolis,  $44,- 
787;  A.  W.  Stoolman,  Champaign,  111.,  and 
Chiron  C.  Pierson,  Indianapolis,  both  bid 
$45,839;  William  P.  Jungclaus  Company, 
Indianapolis,  $45,950.  Heating — W.  H. 
Johnson  &  Son,  Indianapolis,  $4,562; 
plumbing,  E.  A.  Strong  &  Son,  Indianapo- 
lis, $4,950.  Herbert  Foltz,  Archt.,  Indiana 
Pythian  Building,  Indianapolis.  Joseph  G. 
Hayes,  Chmn.  Comrs. 

•Sullivan,  III. — Contract  for  erecting 
school  (bids  opened  June  8)  awarded 
English  Brothers,  Champaign,  at  $77,500. 
Bids  on  heating  and  plumbing  rejected, 
new  bids  to  be  opened  June  29.  H.  W. 
Wright,    Secretary    Board    Education. 

•RIpon,  WIS. — C.  R.  Meyer  &  Sons 
Company,  Oshkosh,  has  secured  contract 
to  erect  municipal  opera  house,  armory 
and  city  hall;   cost  about  $30,000. 

•Newell,  Iowa.  —  Contract  awarded 
Shannon  &  Son,  Sioux  City,  for  erecting 
high  school;  cost  $25,000.  Beuttler  & 
Arnold,  Archts.,  Security  Building,  Sioux 
City. 

•Concordia,  Kan. — Contract  for  erect- 
ing St.  Joseph's  Hospital  awarded  Nel- 
son Building  Company  of  Salina,  at  $50,- 
736. 

•Osawatomie,  Kan. — Contract  awarded 
F.  H.  Crites,  Kansas  City,  Mo.,  for 
erecting  brick  and  stone  high  school,  at 
$35,387.  Williamson  &  Company,  Archt., 
Topeka. 

•Great  Falls,  Mont. — Contract  awarded 
Rude  &  Searles,  Great  Falls,  for  erecting 
■'•ranklin    School   at   $38,202. 

•Laramie,  Wyo. — Contract  for  erect- 
ing memorial  hospital  (Ivinson  Memorial 
Hospital)  awarded  Archie  Allison,  Chey- 
enne, at  $38,000.  W.  A.  Hitchcock,  Ar- 
chitect,  Laramie. 

•  Plainvlew,  Tex. — Contract  for  erect- 
ing high  school  awarded  J.  B.  Maxey  of 
Plainvlew;    cost    approximately    $50,000. 

•Seattle,  Wash. — Contract  awarded  by 
D.  P.  Eastman,  Archt.,  Northern  Bank 
Building,  to  Hendrickson  &  Company, 
Globe  Block,  for  erecting  three-story,  55 
X  80  ft.,  brick  addition  to  Swedish  Hos- 
pital at  Summit  Avenue  and  Columbia 
Street;    cost   $60,000. 

•Inglewood,  Cal. — Contracts  for  erect- 
ing auditorium  building  (bids  opened 
June  2)  awarded  by  Ingewood  Union  High 
School  Trustees  (George  M.  Green,  Secre- 
tary) awarded  as  follow:  General  con- 
tract, Borward  &  Sons,  621  Block  Build- 
ing, Los  Angeles,  $27,726;  heating,  Hoag- 
land  Larken,  $988;  Robertson  &  Packard, 
electric  wiring  $1,245. 

•  Lewlston,  Idaho. — Reported  contract 
for  erecting  Attix  Clinic  Hospital  award- 
ed Stanton  &  Smith  of  Lewiston,  at  $35,- 
000. 


PRIVATE  BUILDINGS 


PROPOSED   WORK. 

Westbrook,  Me. — .Jackson  &  Solomon- 
son,  36  Bromfleld  Street,  Boston,  Mass., 
are  architects  for  $30,000  theater  to  be 
erected  on  Main  and  Central  Streets  for 
Star  Amusement  Co. 

Hartford,  Conn. — Plans  prepared  by  J. 
Sarsfleld  Kennedy,  157  Remsen  Street, 
Brooklyn,  N.  Y.,  for  a  $60,000  residence  to 
be  erected  on  Prospect  Avenue  for  Mrs. 
Lewis  E.  Gordon,  948  Asylum  Avenue. 

Brooklyn,  N.  Y.— Plans  completed  by 
Charles  M.  Straub,  147  Fourth  Avenue, 
tor  6-story  brick  ajpartment  house  to  be 
■erected  on  Bedford  Avenue  and  South 
First  Street  for  Solomon  Kaplan,  750 
Driggs   Avenue,    cost   $50,000. 

Johnson  City,  N.  Y. — Baptist  Church  is 
considering  erecting  a  $35,000  edifice. 
Rev.   L.   E.   Ford,  Pastor. 

New  York,  N.  Y. — Plans  filed  for  erect- 
ing following  buildings:  13-story  fireproof 
apartment  house  at  255  West  Seventy- 
fourth  Street  for  Paterno  Construction 
Company,  cost  $.50,000,  Schwartz  &  Gross, 
Archts.,  347  Fifth  Avenue;  13-story  fire- 
proof apartment  house  at  150th  Street 
and  Edgecombe  Avenue  for  Candler 
Holding  Corporation,  cost  $600,000, 
Schwartz  &  Gross,  Archts.,  347  Fifth 
Avenue;  6-story  brick  apartment  house  at 
158th  Street  and  Riverside  Drive  for 
Langhorne  Construction  Corporation,  cost 
$175,000,  George  F.  Pelham,  Inc..  Archt., 
30  East  Forty-second  Street;  three  6- 
story  brick  apartment  houses  at  115-137 
West    Sixteenth    Street    for   115-137    West 


Sixteenth  Street  Company,  Inc.,  total  cost 
$300,000,  George  A.  &  Henry  Boehm, 
Archts.,  7  West  Forty-second  Street;  two 
6-story  brick  apartment  houses  at  Broad- 
way and  150th  Street  for  S.  D.  Davis 
Construction  Company,  total  cost  $100,- 
000,  Samuel  Cohen,  32  Union  Square,  and 
Mitchell  Bernstein,  131  East  Twenty-third 
Street,  associate  architects:  14-story  fire- 
proof hotel  at  228  West  Seventy-first 
Street,  for  Gresham  Realty  Company, 
Inc.,  cost  $400,000,  Emery  Roth,  Archt., 
119  West  Fortieth  Street;  14-story  fire- 
proof hotel  at  246  West  103d  Street  for 
250  West  103d  Street  Corporation,  cost 
$350,000,  Rouse  &  Goldstone,  Archts.,  38 
West  Thirty-second  Street;  3-story  fire- 
proof public  garage  at  312  West  Sixty- 
eighth  Street  for  William  Bradley,  cost 
$100,000,  E.  H.  Jones,  Archt.,  124  West 
Forty-fifth  Street,  two  5-story  brick  tene- 
ment houses  on  Boston  Road  for  Ivor 
Realty  Company,  total  cost  $150,000, 
William  Koppe,  Archt.,  830  Westchester 
Avenue;  3-story  addition  to  exchange  and 
office  building  at  126  Orchard  Street  for 
New  York  Telephone  Company,  cost  $60,- 
000,  McKenzle,  Voorhees  &  Gmelin, 
Archts.,  1123  Broadway;  2-story  addition 
and  alterations  to  16-story  fireproof  stor- 
age and  office  building  at  25  West  Thirty- 
ninth  Street  for  United  Engineering  So- 
cieties, cost  $250,000,  Henry  G.  Morse, 
Archt.,   101  Park  Ave. 

Plans  completed  by  William  H.  McEl- 
fatrick,  701  Seventh  Avenue,  for  12-atory 
apartment  house  on  Ninety-sixth  Street, 
and  a  theater  on  Ninty-fifth  Street,  to  be 
be  erected  for  B.  F.  Keith  Company. 

Schenectady,  N.  Y.— Carl  Co.,  256  State 
Street,  has  secured  site  and  will  erect  a 
three-story  and  basement  reinforced  con- 
crete building. 

West  New  York  (P.  O.  Weehawken), 
N.  J. — Hyman  Pollah,  West  New  York, 
will  erect  on  Eighth  Street  a  4-story 
brick  building  costing  $25,000. 

New  Jersey  Title  Guarantee  &  Trust 
Company  plans  erecting  a  branch  bank 
building  at  Bergenline  Avenue  and  Six- 
teenth Street,  to  cost  about  $40,000. 

Samuel  H.  Rubine,  West  New  York, 
will  erect  two  apartment  houses  at 
Broadway  and  Thirteenth  Street. 

Ellzabethtown,  Pa. — Masons  contributed 
$100,000  for  erecting  additional  buildings 
at  Masonic  Home. 

Erie,  Pa. — The  sum  of  $190,000  for  con- 
struction of  a  fireproof  building  has  been 
bequeathed  to  Y.   W.   C.   Association. 

Pittsburgh,  Pa.— J.  C.  Dilworth  of  Dil- 
worth.  Porter  Company,  Fourth  and 
Bingham  Streets,  will  erect  a  $30,000  resi- 
dence. 

Grlswold  Hotel  Is  to  be  rebuilt  at  a  cost 
of  $70,000. 

Hackmeister  Lind  Chemical  Company, 
1910  Forbes  Street,  plans  erecting  a  four- 
story  garage  building  with  seven-story 
addition  in  rear. 

Rutan  &  Russell,  Magee  Building,  are 
architects  for  eight-story  apartment 
house  to  be  erected  at  Forbes  and  Dith- 
ridge  Streets,  for  F.  F.  Nicola;  probable 
cost  $300,000. 

Baltimore,  Md. — Plans  prepared  by  Her- 
bert J.  Jory,  Munsey  Building,  for  a  6  and 
7  story  building  to  be  erected  for  William 
F.  Hempel  at  North  Avenue  and  Tenth 
Street,  Walbrook;  cost  $50,000. 

Plans  being  prepared  by  Smith  &  May, 
1133  Calvert  Building,  for  guild  house, 
probably  three  stories,  to  be  erected  at 
Columbia  Avenue  and  CoUender  Street 
for  St.  Paul's  Protestant  Episcopal 
Church;  cost  approximately  $25,000. 

Fairmont,  W.  Va. — First  Presbyterian 
Church  will  erect  a  $50,000  edifice. 

Huntington,  W.  Va. — Plans  of  Meaner  & 
Sweeney,  Huntington,  approved  by  Rev. 
E.  J.  Donahue,  Bishop  of  Wheeling,  for 
St.  Francis  Hospital,  contemplated,  at 
Thirteenth  Avenue  and  Twelfth  Street,  to 
cost  $200,000;  first  unit  to  be  erected  this 
year  at  cost  of  about  $90,000. 

St.  Petersburg,  Fla. — St.  Petersburg 
Yacht  Club  planning  to  erect  a  $25,000 
clubhouse. 

Monroe,  La. — Contract  soon  to  be  let 
lor  erecting  Masonic  Temple;  cost  $60,000. 

Nashville,  Tenn. — Plans  prepared  for  re- 
building Woodland  Street  Presbyterian 
Church,  destroyed  by  fire;  cost  approxi- 
mately $45,000. 

Lexington,  Ky. — Richards,  McCarty  & 
Bulford,  Hartman  Building,  Columbus, 
Ohio,  engaged  to  prepare  plans  for  pro- 
posed new  Broadway  Christian  Church  to 
be  erected  at  Second  Street  and  Broad- 
way; cost  approximately  $110,000.  Roger 
Smith,   Chairman  Building  Committee. 

La  Salle,  III. — Standard  Oil  Co.  reported 
considering  erecting  a  concrete  and  brick 
warehouse  and  garage  in  La  Salle  at  cost 
of  about  $30,000.  Alan  Jackson,  of  Joliet, 
District  Secretary. 

Rook  Island,  III. — Congregation  of  First 
Baptist  Church  decided  to  erect  edifice 
costing  about  $50,000.     Address  Pastor. 

Streator,  III. — Plans  adopted  for  $60,000 
Park  Presbyterian   Church. 

Benson,  Wis. — Contract  will  be  let  in 
about  a  month  for  erecting  the  Roman 
Catholic  Church  according  to  plans  by 
El.  Masqueray,  595  Endicott  Building,  St. 
Paul,  Minn. 


Milwaukee,  Wis.- John  E.  DeWolf,  97 
Wisconsin  Street,  and  Saxe  Bros.,  319 
Chestnut  Street,  intend  erecting  a  two- 
story  store  and  office  building  at  416 
Grand  Avenue,  cost  $50,000. 

Des  Moines,  Iowa.— W.  H.  Usher,  3942 
Cottage  Grove  Avenue,  will  erect  a  three- 
story,  62  X  73  ft.,  apartment  building  at 
3519  University  Avenue;  cost  $30,000. 

Minneapolis,  Minn. — C.  C.  Bovey,  1512 
Harmon  Place,  will  erect  a  brick  and 
reinforced  concrete  residence  at  400  Clif- 
ton  Avenue,   to   cost   $50,000. 

St.  Paul,  Minn. — Frankson  Avenue  M.  E. 
Church  having  plans  prepared  for  a 
building  to  cost  $30,000. 

Contract  will  probably  be  let  in  Septem- 
ber by  A.  H.  Stem,  601  Endicott  Building, 
for  erecting  the  12-story,  reinforced  con- 
crete club  house  for  the  St.  Paul  Athletic 
Club  at  Fourth  and  Cedar  Streets,  to  cost 
$650,000. 

Joseph  Friedman,  1601  Hague  Avenue, 
will  erect  a  three-story  fireproof  brick 
apartment  house  on  Victoria  Street  and 
Portland  Avenue,   to  cost   $125,000. 

Strickland  &  Doolittle,  139  Endicott 
Building,  will  erect  a  $50,000  building  at 
Eighth  and  Ribert  Streets. 

Reported  Great  Northern  (A.  H.  Hoge- 
land,  Ch.  Engr.,  St.  Paul)  and  the  St. 
Paul  Railroads  will  probably  erect,  this 
year,   the  union  depot. 

Billings,  Mont. — Reported  Bob  Leavens, 
921  North  Thirty-first  Street,  plans  erect- 
ing a  250  x  150  ft.  reinforced  concrete 
theater  building  here. 

Helena,  Mont. — George  M.  Harris,  Yeon 
Building,  of  Portland,  Ore.,  reported  in- 
terested in  Montana  Amusement  Co., 
which  intends  erecting  at  Main  Street  and 
Sixth  Avenue  a  theater  building  costing 
$100,000. 

Dallas,  Tex. — Woerner  &  Cole,  Dallas, 
are  architects  for  a  three-story  apart- 
ment house  to  be  erected  on  South  Akard 
Street,    to    coat    $30,000. 

Building  Committee  of  Southern  Meth- 
odist University  Board  of  Trustees  in- 
structed to  proceed  with  erecting  a  $200,- 
000  girls  dormitory. 

Houston,  Tex.  —  Eagles  contemplate 
erecting  a  four-story  lodge  building,  to 
cost  $50,000. 

Quanah,  Tex.— Field  &  Clarkson  of 
Wichita  Falls  engaged  to  prepare  plans 
for  bank  and  office  building  to  cost 
$25,000. 

Tulsa,  Okla. — E.  L.  Fox,  20  West  Easton 
Street,  will  erect  a  three-story  brick  hotel 
to  cost  $30,000. 

Seattle,  Wash. — Samuel  Harris,  Acker- 
man  &  Harris,  plans  immediate  construc- 
tion of  a  new  theater  to  cost  about  $250,- 

000. 

Tacoma,  Wash. — Reported  plans  being 
prepared  for  four  or  six-story,  fireproof, 
brick  and  mill  construction  business 
building  which  James  Garvey  and  P  R 
Keith,  117V^  South  Tenth  Street,  propose 
erecting  at  Twelfth  Street  and  Cllft  Ave- 
nue; cost  about  $50,000. 

Portland,    Ore.— Reported    Anton    Huth 
504   North   Third   Street,    Tacoma,   Wash 
will  erect  a  six-story  building  on  Broad- 
way and  Adler  Street,  to  cost  $200,000. 

Long  Beach,  Cal.— F.  L.  Lindsay,  306 
Elm  Avenue,  engaged  to  prepare  plans 
for  $40,000  four-story  and  basement  brick 
apartment  house  on  Magnolia  Avenue  for 
l>.  W.  Neet,   106  Magnolia  Avenue. 

Los  Angeles,  Cal. — Plans  being  pre- 
pared by  Mayberry  &  Parker,  472  Pacific 
Electric  Building,  for  a  2-story,  100  x  80- 
ft.  brick  and  stone  building  to  be  erected 
at  314  E.  Third  Street  for  Frank  Har- 
relson. 

Montreal,  Que.— D.  J.  Crighton,  282  St 
Catharine  Street  W.,  preparing  plans  for 
^^i^^y'®  theater  for  J.   S.   Jacobs  to  cost 

$50,000. 

Toronto,  Ont.— Gutta  Percha  Rubber  Co 
Toronto,  it  is  reported,  will  erect  a  ware- 
house to  cost  $35,000. 

Vancouver,  B.  C— B.  Marcus  Pretica 
Pantages  Building,  Seattle,  w^ash..  en- 
gaged to  prepare  plans  for  reinforced  con- 
crete and  steel  theater  building  to  be 
erected  on  Hastings  Street  for  Alex.  Pan- 
tages, Pantages  Building,  Seattle,  Wash  ■ 
cost  about  ?150,000. 

BIDS     DESIRED. 

Miami,  Fla. — Tentative  plans  for  the 
First  Baptist  Church,  a  concrete,  brick 
or  hollow  tile  church.  Probable  cost 
$60,000.  For  further  information  address 
J.    H.    Tatum,    Chmn.,   of  Baptist   Church, 

Ghent,  Ky. — Until  June  27  by  R.  Scott 
Williams,  Secy.  Building  Committee,  Car- 
roll Lodge  No.  45,  I.  O.  O.  F.,  for  erect- 
ing  two-story   brick   building. 

Birmingham,  Mich.— Reported  desired 
until  July  1,  for  furnishing  material  and 
erecting  a  brick  church  with  stone  trim- 
mings 68  X  90  ft.  W.  E.-  N.  Hunter 
Archt.,  1306-7  Chamber  of  Commerce,  De- 
troit. 

Royal  Oak,  Mich. — Reported  desired  un- 
til   July   10,    for   furnishing   material   and 
erecting  a   brick   church   100  x  224   ft    in 
Royal    Oak.      W.    E.    N.    Hunter,    Archt 
I."i06-7  Chamber  of  Commerce,   Detroit.    ' 
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Fremont.  Neb.— Reported  desired  until 
July  1.  by  F.  E.  Pratt.  Member  Bid*. 
Ooounittee,  Fremont  Hotel  Co..  for  erect- 
ias  a  sU -story  SS  x  1!3  ft.  hotel.  Probable 
cost  $175,000.  A.  H.  Dyer  &  Co.,  Archts.. 
Fremont. 

PRICES  AND  LETTINGS. 
irlfuUoatet  airond  o/  contract. 

ANew  Bedford,  Mass. — Contract  for 
coostroctins  a  reinforced  concrete  eigbt- 
story  500  x  100-ft.  cotton  warehouse 
awarded  Turner  Construction  Company, 
11  Broadway,  New  York.  N.  T.  cTr. 
Makepeace  tt  Company,  Engineers,  430 
Butler  Kxctiance,  Pro^dence.  R  I. 

«Wercwtar.  Mass.— E.  D.  Ward,  M 
Foster  Street,  has  secured  contract  to 
erect,  one-story,  100  x  45  ft.,  brick  freight 
bouae  on  Franklin  Street,  for  Boston  & 
Albany  Railroad:  coat  $50,000. 

-^Hartford,  Conn.^<^>ntract  awarded  D. 
C.  Weeks  *  Son.  1123  Broadway.  New 
York,  for  erecting  parish  house  on  Church 
Street  for  Christ  Church;  estimated  cost 

tis«.o«o. 

ABufTalo,  N.  Y.— Contract  awarded  by 
Willxs-Overland  Company  of  Toledo, 
Ohio,  to  Frank  T.  Ley  Company.  Sprlng- 
AeM.  Mass..  for  erecting  four-story  and 
baaament.  1S2  x  23S  ft.  service  building 
and  showroom  at  Main  and  Bryant 
Streets. 

*K«w  (P.  O.  Jamaica),  L.  I.,  N.  Y.— 
OoBtiact  awarded  David  HiU.  Osone  Park. 
U  L.  Mr  erecUnc  IH-story.  100  x  gO-ft. 
eoacrate  and  stucco  club  house  with  two 
wtaws  for  Kew  Gardens  Countir  Club; 
cost  about  $40,000.  Nathaniel  Vlckers. 
Archt..  71  Broadway.  New  York. 

♦Syssast.  L.  I.,  N.  Y. — Contract  award- 
ed Central  Building  Co..  58  Front  Street. 
Rochester,  for  erecting  a  residence  and 
gsrase  at  Dye— et  for  James  A.  Burden; 
cost  $100.000. 

'*Tonawanda,  N.  Y. — Contract  awarded 
Durotithic  Company  of  North  Tonawanda. 
for  arecUng  SO-room  brick  hotel  on  Broad 
and  Dataware  Streets,  for  R.  S.  Brown 
Hotel  Comitany,  Inc.;  cost  $25,000. 

^Pittsburgh,  Ps. — Contract  for  rebuild- 
ing St.  Stephens  Lutheran  Church,  de- 
stroyed by  nre,  awarded  E.  Z.  Pfeffer  of 
WUkinsburg:    cost    about    $27,000. 

^Tifton,  Oa.— Contract  awarded  V.  C. 
I^rker  A  Son  of  Waycross  for  erecting 
75  X  ZM-ft.  brick  and  concrete  ware- 
boose  for  Central  Grocery  Company;  cost 

$s.ooo. 

^^Inclnnatl,  Ohio. — Contract  awarded 
H.  C.  Haxen  Contracting  Company,  2070 
Reading  Road,  for  alterations  and  addi- 
tions to  building  of  Adams  Elxpress  Com- 
pany. Butler  Street:  cost  about  $60,000. 

'AContract  for  superstructure  of  St. 
Mary's  Roman  Catholic  Church.  Erie  Ave- 
nue and  Shady  LAne.  awarded  M.  J. 
Roche  Construction  Co.,  60$  Johnston 
Building;  cost  $100,000. 

ALawtstown,  Mont.  —  Contract  awarded 
Sound  Construction  ft  Engineering  Co.. 
Lowmaa  Building,  Seattle,  Wash.,  for 
erecting  a  (-story,  M  x  100  ft.,  steel  and 
reinforced  concrete  bank  and  olBce  build- 
ins  for  the  Bank  of  Fergus  County;  cost 
about  tKO,000.  Link  A  Haire.  Archts., 
Helena. 

ASaattIc,  Wash. — Contract  for  erecting 
apple  storage  refrigerating  warehouse 
awarded  by  Port  Commissioners  (J.  R. 
Weat.  Chief  Engineer)  to  Vilter  Manu- 
facturing Company.  Milwaukee,  Wis.,  at 
rTI.»J. 

ACoronado  Besch,  CaL  —  Contract 
awarded  Wurater  Construction  Co., 
Spreckles  Bldg.,  San  Diego,  for  erecting 
two-story  and  basement  reinforced  con- 
creU  and  brick  building.  372  x  211  ft.,  at 
Loma  Avenue  and   Orange  Street,   for  J. 

B.  and  A.  B.  Spreckles  Securities  Co., 
Sprscklcs  Bldg.,  San  Diego.  Harrison  Al- 
l>rlcht,  Archt.,  Laughlin  Bldg.,  Los  An- 
gelaa. 

^Los   Anoeles,    Cal. — Contract    awarded 

C.  J.  Kubach  Co..  701  Merchants'  National 
Bhnk  Building,  for  erecting  a  6-story  and 
basement,  reinforced  concrete  loft  build- 
ing at  Tenth  and  Los  Angeles  Streets  for 
E.  A.  Featherstone.  E^Ielman  &  Bamett, 
Arcbta,  72*  Black  Building. 

^Toronto,  Ont. — Contract  awarded  by 
Bowles  Lunch  Company,  Ltd.,  to  W.  J. 
Jor,  M  High  Park  Ave.,  for  erecting  $30,- 
000  bakery. 

*Wlnnipeo,  Man,— Contract  awarded 
John  Dotmer.  406  Lansdowne  Avenue,  for 
erecting  brick  and  concrete  picture  thea- 
ter for  Hyde  Brothers,  705  Hclntjrre 
Block:  cost  $45,000. 


NEW  INDUSTRIAL  PLANTS 


PROPOSED   WORK. 

North  Chelmsford,  Mass.— Lowell  Tex- 
tile Company.  North  Chelmsford,  will 
erect  a  two- story  factory. 

Hartford,  Conn. — Plans  being  prepared 
by  William  T.  Marchant.  First  National 
Bank  Btulding,  for  a  3-story  mill  con- 
structed. 4$  X  80  ft.  factory  to  be  erected 
on   Park  Avenue  by  Skat   Manufacturing 


Elmhurst  (P.  O.  Flushing),  L.  I.,  N.  Y. 
— Norma  Company  of  America.  li'JO 
Broadway.  New  York,  has  sei-ured  site  on 
Queens  Boule\'ard  and  intends  erecting  a 
$500,000  plant,  first  unit  to  be  70  x  350  ft.. 
of  relnforceil  concrete  construction,  cost- 
ing about  $200,000;  machinery  and  equip- 
ment to  i-ost  an  additional  $200,000.  Eln- 
irincera,  Francisco  &  Jacobus,  200  Fil'n 
Avenue,    New  York. 

Syracuse,  N.  Y. — Reported  steps  being 
taken  by  Semet-Solvay  Company,  Milton 
Avenue,  to  erect  a  plant  for  manufacture 
of  aniline  dyes. 

Jersey  City,  N.  J.— Plans  completed 
for  proposed  addition  to  plant  of  Joseph 
IXxon  Crucible  Company  on  Wayne 
Street. 

Matawan,  N.  J.— Factory  of  Wason 
Piano  Company,  destroyed  by  Are,  will  be 
rebuilt  at  a  cost  of  $50,000. 

Paterson,  N.  J. — Paterson  Industrial 
Development  Co.  will  erect  a  4-story  fac- 
tory building.  75  X  310  ft.  on  Gray  Street; 
cost  about  $205,000. 

Pennsgrove,  N.  J.— Salem  &  Pennsgrove 
Traction  Co.  to  construct  car  shops  and 
office  building,  one-story  brick,  concrete 
and  steel  construction.  Address  Stern  & 
Silverman.  Engrs.,  Land  Title  Building, 
Philadelphia,  Pa. 

Mauch  Chunk,  Pa.— Plans  prepared  for 
tww-story.  120  x  62-ft.,  steel  and  brick 
building  to  replace  plant  of  Mauch  Chunk 
Iron  Works  destroyed  by  Are. 

Philadelphia,  Pa. — Midvale  Steel  Com- 
pany has  plans  for  540  x  220  ft.  brick, 
steel  and  reinforced  concrete  ordinance 
machine  shop  to  cost  $320,000. 

Baltimore,  Md. — Reported  grain  elevator 
of  Pennsylvania  R.R.  destroyed  by  Are. 
A.  C.  Shand.  Chief  Engineer,  Philadelphia, 

Pa- 
Reported     Pennsylvania     R.     R.     (Alex 

Shand,  Chief  Engineer,  Philadelphia)  will 

replace  above  elevator  with  a  reinforced 

concrete  elevator. 

Baltimore  Enamel  &  Novelty  Company 

will  erect  a  factory  at  Clement  and  VVood- 

all  StreeU,   to  cost  $130,000. 

Norfolk,  Va,— The  Norfolk  &  Western 
Ry.  Co.  (J.  E.  Crawford,  Chief  Engineer, 
Roanoke)  planning  to  erect  a  $1,000,000 
grain  elevator  in  Norfolk. 

Roanoke,  Va. — Reported  Vlcose  Co.  of 
Marcus  Hook  will  erect  a  $1,000,000  mill 
for  silk  manufacture  at  Roanoke. 

Welrton,  W,  Va.— Phillips  Sheet  &  Tin 
Plate  Company  plans  erecting  an  addi- 
tional 10-inch  strip  steel  mill  to  the  16- 
inch  strip  steel  mill  now  under  construc- 
tion. 

Erwln,  Tenn. — E.  J.  Owen  of  Sister- 
vllle,  W.  Va.,  plans  erecting  a  $75,000 
pottery  at  Erwin. 

Louisville,  Ky. — Louisville  Cooperage 
Co.,  Twenty-ninth  Street  and  Broadway, 
plans  to  erect  a  $50,000  cooperage  plant. 

Cleveland,  Ohio.  —  Sanitary  Tinning 
Company,  2365  Canal  Road  (A.  J.  Miller, 
President),  has  secured  site  on  East 
Ninety-third  Street  on  which  it  is  pro- 
posed erecting  a  factory  costing  $50,000. 

Jackson,  Mich. — Reiwrted  Michigan 
Central  Railroad  Company  (George  H. 
Webb.,  Ch.  Engr.,  Detroit)  will  erect  a 
$250,000  addition  to  its  shops  at  Jackson 
Junction. 

Oecatur,  III. — Contract  soon  to  be  let 
by  Staley  Starch  Manufacturing  Co.. 
Decatur,  for  erecting  a  7-story  building  at 
plant. 

Peoria,  III. — Reported  the  Distilling  Co. 
of  America  will  spend  about  $100,000  for 
improvements  to  Peoria  Malting  plant. 
Adolph  Woolner,  Gen.  Mgr. 

Ellis,  Kan. — Reported  Union  Paclflo 
Railroad  (R.  L.  Huntley,  Ch.  Engr.,  Oma- 
ha, Neb.)  will  spend  $500,000  for  shops, 
roundhouse  and  power  house,  to  be 
erected  here. 

Kathryn,  N.  D.— J.  H.  A.  Brahtz,  Man- 
kato,  engaged  as  engineer  to  prepare 
plans  and  speciflcations  and  supervise 
construction  of  the  fireproof  grain  ele- 
vator of  the  "Brahtz  Perfection"  typo, 
50,000  bu.  capacity;  fireproof  flour  mills, 
50,000  bbl.  capacity;  electric  power  sta- 
tion for  Kathryn  Farmers  Mutual  Ele- 
vator Company.  Contract  to  be  let  about 
July  10.  A.  E.  Mlcjelsen,  Secretary, 
Sheyenne  Valley  Bank,  Kathryn. 

Port  Arthur,  Tex.— All  bids  opened  June 
15  for  constructing  city  abattoir  rejected. 

Marshfleld.  Ore.— Reported  W.  J.  Wll- 
.sey  of  Portland,  Ore.,  represents  a  cor- 
iroratlon  which  plans  constructing  a  pulp 
and  paper  mill,  a  hydroelectric  power 
plant,  a  by-product  plant,  creosoting 
plant,  woodenware  plant,  etc..  In  Mar.sh- 
fleld.  Corporation  also  plans  to  construct 
a  railway  from  Roseburg  and  Coos  Bay. 

Claremont,  Cal.— Paul  F.  Hlggs,  First 
National  Hank  Bldg.,  Pomona,  engaged 
to  prepare  plans  for  a  large  packing  house 
to  be  erected  for  the  College  Heights 
Orange  Growers'  Assoc. 

..i-"!,  *""•'••'  Cal.— R.  W.  Prldham  Co., 
112  N.  Center  Street,  paper  box  manu- 
facturers, win  erect  a  fireproof  factory 
In  Vernon  Industrial  Dlst.;  cost,  $100,000. 
Plans  completed  by  H.  E.  Bean,  Cen- 
tral Bldg.,  for  two-story  and  basement  re- 


inforced concrete  and  brick  factory  build- 
.ing,  147  X  60  ft.,  to  be  erected  in  the 
Vernon  district  for  California  Food  Prod- 
ucts Co. 

San  Gabriel,  Cal.— T.  M.  Farrell,  430 
Chamber  of  Commerce  Building,  Los  An- 
geles, Is  reported  interested  in  company 
which  is  having  plans  prepared  for 
9-story  reinforced  concrete  and  frame 
building  for  a  cotton  mill  to  be  erected  2 
miles  east  of  San  Gabriel;  probable  cost 
$300,000. 

Humboldt,  Ariz.  —  The  Consolidated 
Arizona  Smelting  Co.  (D.  M.  Colvo- 
coressess,  Manager)  will  rebuild  mill  and 
ore  bins  recently  destroyed  by  fire;  cost 
$50,000. 

Brantford,  Ont. — Royal  Paper  Box  Com- 
pany plans  erecting  a  factory  costing 
$25,000. 

OJibway,  Ont. — Reported  Canadian  Steel 
Company  will  erect  mills,  wharves  and 
warehouses  to  cost  $20,000,000. 

Toronto,  Ont. — Harris  Abattoir  Co.,  To- 
ronto, is  preparing  plans  for  additions  to 
plant  to  cost  $50,000. 

New  Westminster,  B,  C. — Canadian 
Products  Company  of  Ladner,  B.  C,  is 
planning  erecting  an  evaporating  plant 
here  to  cost  $35,000. 

BIDS    DESIRED, 

Torrlngton,  Conn. — Until  June  26  for 
erecting  4 -story,  309  x  54  ft.  factory  for 
Standard  Co.,  Laurel  Avenue. 

Buffalo,  N.  Y.— By  D.  D.  Martin,  Secy. 
Buffalo  Potteries,  for  erecting  a  three- 
story  reinforced  concrete  addition  to  its 
plant  at  Hayes  Place  and  Pennsylvania 
R.  R. 

Qroton,  N.  Y.— By  Gibb  &  Waltz, 
Archts.,  Ithaca,  for  erecting  a  4-story  and 
basement  factory  building,  162  x  50  ft., 
for  the  Corona  Typewriter  Co.,  141  West 
Forty-second  Street,  New  York  City. 

Niagara  Falls,  N.  Y. — By  Thornton 
Chard,  Archt.,  101  Park  Avenue,  New 
York,  for  erecting  a  2-story  factory,  50 
X  100  ft.,  at  Union  and  Iroquois  Streets, 
for  the  Hydrol  Co.,  125  Front  Avenue, 
New  York  City. 

Yonkers,  N.  Y.— By  the  Fletcher- 
Thompson  Engineering  Co.,  Bridgeport, 
Conn.,  for  erecting  a  2  and  3-story  addi- 
tion, 200  X  300  ft.,  to  manufacturing  plant 
of  the  Habershaw  Electric  Cable  Co. 
Probable  cost  $100,000.  Edwin  W.  Moore, 
Pres.,  10  East  Forty-second  Street,  New 
York  City. 


PRICES  AND   LETTINGS. 

irlndicates  award  of  contract. 

*Holyoke,  Mass. — Contract  awarded  J. 
H.  Fowles  &  Son,  Holyoke,  for  erecting 
plant  of  Elmwood  Cleaning  &  Dye  Works 
on  South  Main  Street,  to  consist  of  three 
two-story  buildings;  estimated  cost  about 
$50,000. 

-^Bristol,  Conn. — Contract  awarded  by 
Wallace  Barnes  Co.  to  Torrlngton  Build- 
ing Co.,  197  Water  Street,  Torrlngton,  for 
erecting  2  additions,  144  x  60  ft.  and  163  x 
80  ft.,  to  Bristol  and  Forestville  plants. 

•Hartford,  Conn.— Contract  awarded  by 
Phllbrick-Booth  Foundry  Co.,  26  State 
street,  to  Robert  Porteous,  13  Forest 
Street,  for  erecting  a  foundry,  heavy  mill 
construction,  on  Homestead  Avenue,  52  x 
124  ft.  Johnson  &  Burns,  Archts.,  26 
State  Street. 

•ArAuburn,  N.  Y.— Contract  awarded  by 
Auburn  Button  Company  for  erecting  one- 
story,  45  X  200  ft.  shoe  factory,  to  Luke 
Williams,   19   Green   Street. 

'ArBrooklyn,  N.  Y. — Contract  awarded 
Turner  Construction  Co.,  11  Broadway, 
New  York,  N.  Y.,  for  erecting  a  4-story 
reinforced  concrete,  125  x  50  ft.  factory 
with  an  L  25  x  54  ft.  for  the  Doehler  Die 
Casting  Co.,  at  Court  and  Huntington 
Streets. 

-^Cortland,  N.  Y. — Contract  for  erecting 
foundry  and  machine  shop  for  Cortland 
Forging  &  Machine  Works  awarded  (3ro- 
ton  Bridge  Company,  Groton;  cost  $35,000. 

-^Bramell  Point,  N.  J. — Contract  award- 
ed Turner  Construction  Co.,  11  Broadway, 
New  York,  N.  Y.,  for  erecting  a  reinforced 
concrete  acid  tank  shed,  1  story,  57  x  46 
ft.;  also  an  acid  pan  house,  1  story,  103  x 
65  ft.,  for  the  Vacuum  Oil  Co.,  Bramell 
Point,  N.  J. 

-ACamden,  N.  J. — Contract  awarded 
Loose  &  Dothard.  Commercial  Trust 
Huildlng,  Philadelphia,  Pa.,  for  altera- 
tions and  additions  to  Dlant  of  B.  F. 
Boyer.  Balllnger  &  Perrot,  Archts., 
Methodist  Building.  Philadel-  >.ia.  Pa. 

♦Contract  awarded  Irwin  &  Leighton, 
126  North  Twelfth  Street,  Thiladelphia, 
Pa.,  for  six-story  factory  Imilding  for 
Victor  Talking  Machine  Comimny. 

•New  Brunswick,  N.  J.  —  Contract 
awarded  Turner  Construction  Co.,  11 
Broadway,  New  York,  N.  Y.,  fur  erecting 
a  1-story,  482  x  68  ft.,  reinforced  concrete 
building  for  the  Newkraft  Manufacturing 
Co.  Balllnger  &  Perrot,  Arclits.,  Meth- 
odist Building,  Philadelphia,  Pa. 

•Sunbury,  Pa. — Contract  awarded  Ret- 
mard  Brothers  of  Bloomsburg  for  erect- 
ing five-story,  250  x  175-ft.  steel  and  brick 
addition    to    plant    of    Susquehanna    Silk 


■*Woolrlch,  Pa. — Contract  reported 
awarded  Hughes  &  Foulkrod  Company 
Commonwealth  Building,  Philadelphia, 
for  erecting  four-story,  81  x  100  ft.,  brick 
contract  and  steel  factory  for  John  Rich 
&  Brothers. 

♦Seattle,  Wash. — Contract  for  con- 
.structmg  first  unit  of  Fishers  Flour  Mills 
on  Harbor  Island,  awarded  to  Grant 
bmith  &  Co.,  Henry  Bldg.,  structure  to 
be  of  concrete  construction,  54  x  180  ft, 
"  ShnH^h  containing  30  large  tanks; 
cost  $75,000. 

■A-Ogden,    Utah. — James    Stewart   &  Co 
of    Salt    Lake    City,    secured    contract    to 
erect  additions  to    plant  of  Ogden  Packing 
and    Provision    Co.     Cost,    Including    ma- 
chinery,  about   $300,000. 

•Vancouver,  B.  C— Cotton  Company  of 
False  Creek,  B.  C,  secured  contrail  to 
rebuild  wharves  and  plant  of  New  Eng- 
land Fish  Company,  recently  destroyed 
by   fire. 


MISCELLANEOUS 


PROPOSED   WORK. 

Coal  Handling  Plant— Providence,  R.  I. 
— Darrow  Mann  Company,  coal  dealers, 
Boston,  Mass.,  have  leased  a  part  of  the 
harbor  sea  wall  and  will  install  a  coal- 
handling  plant.  About  $300,000  will  be 
spent,    including   $50,000   for   equipment. 

Conduits— Rochester,  N.  Y. — Ordinance 
adopted  by  Council  requesting  Rochester 
Railway  &  Light  Company  to  install  con- 
duit system  in  Clarissa  and  Lowell  Streets 
and  in   Clinton  Avenue. 

Wall  for  Playground — Jersey  City,  N.  J. 
— Harry  Moore,  Commissioner  of  Parks, 
has  had  plans  prepared  for  a  reinforced 
concrete  wall,  7  ft.  high,  250  x  250  ft,  to 
be  constructed  around  reservoir  play- 
ground. 

Tunnel — Salt  Lake  City,  Utah. — The 
Salt  Lake  Power  &  Water  Company  will 
construct  a  tunnel  15,000  ft.  long,  costing 
$800,000.  Fred  H.  Vahrenkamp,  General 
Manager  of  the  Boston  Development  Com- 
pany, may  be  able  to  give  information. 

BIDS    DESIRED. 

Screens — Ft.  H.  G.  Wright,  N.  Y.— Un- 
til June  27,  by  Quartermaster  at  Ft.  H. 
G.  Wright,  for  furnishing,  installing  and 
repairing  screens,  doors  and  windows,  ad- 
vertised in  Engineering  Record. 

Tunnel  for  Steam  .Mains — Rome,  N.  Y. — 

Until  July  3  by  Frank  Blake,  President 
Board  Managers,  N.  Y.  State  Custodial 
Asylum,  Rome,  for  construction  work  of 
tunnel  for  steam  mains  to  dormitory 
building  at  the  said  asylum.  Lewis  F. 
Pilcher,  State  Architect,  Albany. 

Road  Oil — Harrison,  N.  J.— See  "Paving 
and  Roads." 

Elevator — Newark,  N.  J.— Until  July  6 
by  Committee  on  Public  Buildings  of  the 
Common  Council  (Thomas  J.  Lee,  Jr., 
Chairman)  for  new  electric  elevator  for 
northwest  wing  of  City  Hospital,  on  Cam- 
den Street,  Newark.  Frederick  A.  Phelps, 
Architect  and  Engineer,  9  Clinton   Street. 

Fire  Escapes— Summit,  N.  J.— Until 
July  3,  by  Board  Education  (Caroline  B. 
Hindman,  Secy.)  for  erecting  fire  escapes, 
etc.,  in  School  No.  1  on  Springfield  Ave- 
nue. 

Elevator —  New  Orleans,  La.  —  Until 
August  2  by  James  A.  Wetmore,  Acting 
Supervising  Architect,  Washington,  D.  C. 
for  installing  complete  an  electric  freight 
elevator  and  remodeling  2  electric  passen- 
ger elevators  in  U.  S.  Custom  House. 

Spreader,  Etc. — Mason,  Miss. — Reported 
desired  until  July  3  by  Board  County 
Supervisors  (John  A.  Tyson,  Clk.)  for 
furnishing  spreader  heater  and  road 
sweeper,  for  spreading  oil,  asphaltum  and 
other  rock  road  dressing. 

Swimming  Pool — Cleveland,  Ohio. — Un- 
til July  5,  by  Division  of  Purchases  and 
.Supplies  for  constructing  concrete  swim- 
ming  pool,    in    Garfield    Park. 

Air  Compressor — Orange,  Cal. — Untu 
July  6,  by  F.  Bell,  City  Clerk,  for  furnish- 
ing steam-driven  air  compressor,  capac- 
ity 1000  cu.  ft.  per  minute. 

Shed— Seattle,  Wash.— Until  July  5  by 
Port  of  Seattle  Commissioners,  Bell  Street 
Wharf  (J.  R.  West,  Chief  Engineer)  for 
constructing  the  superstructure  of  the  ex- 
tension of  Salmon  Bay  Transit  shed,  to 
be  90  X  100  ft,  20  ft  high,  mill  construc- 
tion. Alternate  bids,  including  bidder's 
own  plan,  will  be  considered.  Cost  esti- 
mated at  $50,000. 

Brick,  Etc.— Seattle,  Wash.— Until  June 
30  by  Alaska  Engineering  Commission. 
Bell  Street  dock.  Seattle.  (C.  E.  Dole, 
purchasing  agent,)  for  15,000  fire  brick, 
30.000  common  brick,  500  sq.  ft.  lagging, 
5,000  lb.  asbestos  cement  and  500  lb.  wa- 
ter-mixed furnace  paint,  as  per  circular 
No.  192. 

Fire  Escapes — Los  Angeles,  Cal. — Until 
June  29,  by  Board  p;ducation  (Wm.  A. 
Sheldon,  Secy.),  for  furnishing  material 
and  constructing  fire  escapes  on  the  Ber- 
endo  Street  school.  Also  separate  bids 
same  lime  and  place,  for  fire  escapes  on 
the  Fourteenth  Street  school. 
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Asphalt— Winnipeg,  Man.— Until  July  4. 
by  M.  Peterson,  aecy.  Board  Control. 
Winnipeg,  for  2.')0  tons  of  reflned  asphalt. 
Advertised  in  Engineering  Record. 

PRICES  AND  LETTINGS. 
iflndicates  award  of  contract. 
Elevators— Los  Angeles,  Cal.— Following 
are  bids  opened  by  Co.  Comrs.  for  ele- 
vators in  the  Courill^  Hospital:  Otis  Ele- 
vator Co.,  $14,245;  Baker  Iron  Works,  Los 
Angeles.  $14,344;  Llewellyn  Iron  Works, 
Los  Angeles,  $16,000. 


See  Eng. 

Record. 
. .  Jun.  10 
. .  Jun.  24 
. .  Jun.  10 
,..Jun.  10 
. .  Jun.  17 
..  Jun.  17 


Proposals 

For  Proposal*   Advertised,  See   Pages 
46,   47,   48   and   49. 


WATERWORKS. 


See  Eng. 
Record. 


Jul. 
Jul. 


Jul. 
Jul. 


Jul. 


Jul. 


Jul. 


Jul. 


Bids 

Close. 

Jun.  26.  Water    Works,    Harrison, 

^1^ Jun.  10 

Adv".  jii'n.  10  to  24.  -,         ,„ 

Jun    27.  Dam,    Shawano,   Wis Jun.  17 

Adv.  Jun.  17.  ,         ,- 

Jim.  27.  Mains,    Dunning,   111 Jun.  17 

Jun.  27.  Water     Works,     Biwabik, 

Minn Jun-  ^* 

Jun.  28.  Filtration  Plant,  St.  Hya- 

cinthe,  Que Jun.  10 

Jun.  28.  Pipe,   Vancouver,   B.  C...  Jun.  10 

Jun.  28.  System.    Oakdale,    La Jun.  17 

lun.  28.  Pumping  Station,  Batavia, 

N  Y Jun-  24 

Jun.  29.  Tank  and  Tower,  McKin- 

lev,  Minn Jun.  24 

Jun.  30.  Filter,     Etc.,    BarnesvlUe, 

Ohio   Jun.  17 

Adv.  Jun.  17,  24. 
Jun.  30.  Water     Works,     Ankeny, 

Iowa     Jun.  n 

Adv.  Jun.  17. 
1.  Tank     and    Tower,     Rock 

Island,  111 Jun-  24 

3.  Pumps,    Etc.,    Clarksdale, 

Miss Jun.  24 

4    Meters,  Toronto,  Ont Jun.  24 

5.  Reservoir,     etc..     Middle- 

town,  Ohio Jun-  l" 

Adv.   Jun.   10,   17. 

6.  Pipes,  Etc.,  Michigan  City, 

Ind Jun.  24 

Adv.  Jun.  24. 

7.  Centrifugal      Pumps,      Co- 

'lumbus,  Ohio    Jun.  24 

Jul.   10.  Pipe,     Etc.,     Washington, 

D.   C Jun.  17 

JuL  10.  Water  Works,  Great  Falls,  . 

Mont Jun.  24 

Adv.  Jun.  24. 
Jul.  10.  Pipe,  Tank,  etc.,  Los  An- 

geles,  Cal Jun.  24 

12.  Filtration     Plant,      Sails- 

bury,    N.    C Jun.  24 

Adv.  June  24. 
15.  Water    Works,    Lovelock, 

j^gv      Jun.  24 

Franchise,    WiUiamsburg, 

Va May  27 

Adv.   May  27,   June  3. 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Jun.  26.  Tucson,    Ariz Jun-     * 

Adv.  Jun.  3,  10.  ,         -,„ 

Jun.  27.  Thief  PJver  Falls,  Minn..  Jun.  10 

Jun.  27.  Lorain.    Ohio    Jun    17 

Jun.  27.  Jersey  City,  N.  J Jun.  17 

Jun.  27.  Traer,    Iowa Jun.  17 

Jun.  27.  Columbia,   S.   C -Jun.  24 

Jun.  27.  Bellaire,    Ohio    Jun.  24 

Jun.  28.  New   York,   N.   T Jun.  24 

Jun.  29.  Milwaukee,   Wis Jun.  Z4 

Adv.  Jun.  17. 

Jun.  29.  Cleveland,   Ohio    Jun.  24 

Jun.  29.  Los    Angeles,    Cal Jun.  24 

Jun.  30.  Frankfort,    Ind Jun.  10 

Jun.  30.  Canadian,  Tex Jun.  ii 

Jun.  30.  Terra    Haute,    Ind Jun.  24 

Jul.      1.  Ann   Arbor,    Mich Jun.  lu 

Jul.     1.  Portsmouth,  Ohio  Jun.  17 

Jul.      1.  Agawam,    Mass Jun.  24 

Jul.     3.  Gainesville,   Fla Jun.  17 

Jul.     3.  Plainfleld,  N.   J Jun.  17 

Adv.  Jun.  17. 

Jul.     3.  Shreveport,  La Jun.  24 

Adv.  Jun.  17. 

Jul.     3.  Whiteflsh,    Mont Jun.  24 

Jul.     3.  Westfleld,  N.   J Jun.  24 

Jul.     3.  Kalispell,  Mont Jun.  24 

Jul.      3.  Houston,  Tex Jun.  24 

Jul.     5.  Johnsonburg,   Pa Jun.  n 

Adv.  Jun.  17,  24.  t         i, 

Jul.     7.  Spencer,   Iowa    .....Jun.  17 

Jul      7.  Oswego,   N.   Y Jun.  24 

Adv.   Jun.   24. 

Jul.  10.  Wadena,   Minn Jun.  i ( 

Jul.   14.  Hamilton,  Ohio    -Jun.  24 

Jul.   15.  Charter  Oak,  Iowa  -Jun.   u 

Jul.   15.  Mapleton,  Iowa   Jun.  17 

Jul.   20.  EWansvllle,    Ind Jun.  1  / 

Jul.     20.  Bridgeport,  Conn Jun.  24 

Adv.  Jun.  24. 


Bids 

Close. 

Jun.  29.  Greenwich,  Conn.  ... 

Jun.  29.  Morrison,    111 

Jun.  30.  O'Neill,    Neb 

Jun.  30.  Dayton,    Ohio    

Jun.  30.  La  Moure,  N.  D 

Jun.  30.  Holyoke,    Mass 

Adv.  Jun.  17. 

Jun.  30.  O'Neill,   Neb Jun.  24 

Jun.  30.  Portageville,    N.    Y Jun.  24 

Jul.     1.  Winchester,  Ind Jun.  17 

Jul.     1.  Clarksburg,   W.   Va Jun.  24 

Jul.     1.  McMinnville,    Ore Jun.  24 

Jul.     1.  Holbrook,  Ariz Jun  24 

Adv.  Jun.  24. 

Jul.     1.  Cleveland,  Ohio   Jun.  24 

Jul.     3.  Brewton,    Ala Jun.  10 

Jul.     3.  Morris,    Minn Jun.  17 

Jul.     3.  Visalia,    Cal Jun.  17 

Jul.     3.  Santa  Barbara.  Cal Jun.  17 

Jul.     3.  Ainsworth,   Neb Jun.  24 

Jul.     3.  Morris,   Minn Jun.  24 

Jul.     3.  Dover,   N.    J Jun.  24 

Jul.     3.  Tulsa.    Okla Jun.  24 

Jul.     3.  Kussell,   Kan Jun.  24 

Jul.     3.  North  Vernon,  Ind Jun.  24 

Jul.     5.  Maryland    Jun.  17 

Jul.     3.  Columbus,    Mont Jun.  24 

Jul.     S.Jasper,    Ala Jun.  24 

Adv.  Jun.  27. 

Jul.     5.  Plymouth,    Ind Jun.  17 

Jul.     5.  Macon,    Miss Jun.  17 

Jul.     5.  Johnstown,   Pa Jun.  17 

Adv.  Jun.   17,  24. 

Jul.     5.  Chippewa  Falls,  Wis Jun.  24 

Jul.     5.  Illinois    -Jun.  24 

Jul.     5.  Larned,   Kan Jun.  24 

Jul.     6.  Spokane,   Wash Jun.  17 

Adv.   Jun.    17,   24. 

6.  Charleston,  W.  Va Jun.  24 

7.  Columbus,  Ohio  Jun.  17 


Jul. 
Jul. 
Jul. 
Jul 


7.  Ventura,   Cal Jun.  24 

7.  Pittsburgh,  Pa Jun.  24 

Jul.   10.  Little    Falls,    Minn Jun.  17 

Jul.   10.  Middlebourne,  W.  Va Jun.  24 

Jul.    10.  Akron,    Ohio Jun.  24 

Jul.   10.  California Jun.  24 

Jul.   11.  Rehoboth,    Del Jun.  17 

Adv.  Jun.  17. 
Aug.    1.  Pasagoula,   Miss Jun.  24 

PAVING  AND  ROADS. 


Jul. 

Jul. 
Jul. 
Jul. 
Jul. 
Jul. 


Jul. 
Jul. 
Jul. 

Jul. 
Jul. 
Jul. 
Jul. 
Jul. 
Jul. 
Jul. 
Jul. 
Jul. 
Jul. 
Jul. 
Jul. 
Jul 

Jul, 

Jul. 
Jul. 
Jul. 

Jul. 
Jul. 
Jul. 
Jul. 
Jul. 
Jul. 
Jul. 
Jul. 
Jul. 
Jul. 
Jul. 


BRIDGES. 

Jun.  27.  Bethlehem,  Fa Jun.  17 

Jun.  27.  Hastings   on    Hudson,    N. 

Y     Jun.  24 

Adv.  Jun.  24.  r         ,- 

JUIT..28.  Ventura,   Cal Jun.  17 

Jun.  28>Salt  Lake  City,  Utah Jun.  ^4 

Jun.  W.  Stevens    Point,    Wis Jun.  24 


Jun.  26.  Marshalltown,  Iowa   Jun.  10 

Adv.  Jun.  10.  ,         .„ 

Jun.  26.  Albany.    N.    T Jun.  10 

Adv.  Jun.  10  to  24. 

Jun.  26.  Harvard,    111 Jun.  17 

Adv.  Jun.   17,  24. 

Jun.  26.  Malone,    N.    T Jun.  17 

Adv.  Jun.  17. 

Jun.  27.  Salt  Lake  City,  Utah May  13 

Jun.  27.  Jackson,    Tenn Jun.     3 

Adv.  Jun.  3. 

Jun.  27.  North   Bend,   Wash Jun.  10 

Jun.  27.  Apollo,   Pa Jun.  10 

Adv.   Jun.    10,   17. 

Jun.  27.  Newark,    N.    J Jun.  17 

Jun.  27.  St.    Louis,   Mo Jun.  17 

Jun.  27.  Maryland     » Jun.  17 

Adv.  Jun.  17,  24. 

Jun.  27.  Easton,  Md Jun.  17 

Jun.  27.  Ventura,  Cal Jun.  17 

Jun.  27.  Salem,    Ohio Jun.  17 

Jun.  27.  Kansas  City,  Mo Jun.  24 

Jun.  27.  Tillamooke,    Ore Jun.  24 

Jun.  ,27.  Massachusetts    Jun.  24' 

Jun.  27.  Riverside,     Cal Jun.  24 

Jun.   27.  Eldora,    Iowa Jun.  24 

Jun.  27.  Logan,     Ohio Jun.  24 

Jun.  28.  Cleveland,    Ohio    Jun.  l] 

Jun.  28.  Troy,  Ala Jun.  24 

Adv.  Jun.  24.  ,         „, 

Jun.  28.  Elyria,   Ohio   '....Jun.  24 

Jun.  28.  North   Bay,   Ont Jun.  24 

Jun.  28.  Illinois  -Jun.  24 

Jun.  28.  Baltimore,   Md Jun.  24 

Jun.  28.  Long    Island    City,    L.    I., 

N.   Y Jun.  24 

Jun.  28.  Lima,  Ohio   Jun.  24 

Jun.  28.  Cedar  Rapids,  Iowa Jun.  24 

Jun.  28.  Independence,   Mo Jun.  24 

Jun.  28.  Kearney,    N.    J Jun.  24 

Jun.  28.  Springfield,    111 Jun.  24 

Jun.  28.  Harrison,    N.    J Jun.  24 

Jun.  29.  New  Martinsville,  W.   Va.  May  27 
Adv.  May  27  to  Jun    17. 

Jun.  29.  Lorain,   Ohio    Jun.  17 

Jun.  29.  Indiana    Jun.  17 

Jun.  29.  Woodbury,    N.    J Jun.  17 

Adv.    Jun.    17. 

Jun.  29.  New  Brunswick,  N.  J Jun.  24 

Jun.  29.  Henderson,   N.    C Jun.  24 

Jun.  29.  Ebensburg,  Pa. Jun.  24 

Jun.  29.  Marysville,    Ohio Jun.  24 

Jun.  29.  Indiana    Jun.  24 

Jun.  29.  Los    Angeles,    Cal Jun.  24 

Jun.  30.  Indiana   Jun-  JS 

Jun.  30.  Burlington,   Wis Jun.  17 

Jun.  30.  Columbus,    Ohio    Jun.  24 

Jun.  30.  Boston,   Mass Jun.  24 

Jun.  30.  Mount  Gilead,   Ohio Jun.  24 

Jun.  30.  Buffalo,  N.   Y Jun.  24 

Jun.  30.  Indiana    Jun.  24 

Jun.  30.  Seattle,    Wash Jun.  24 

Jun.  30.  New  York.   N.  Y Jun.  24 

Jun.  31.  Vandergrift,    Pa Jun.  17 

July     1.  Maumee,  Ohio   May  27 

July     1.  Mobile.    Ala May  27 

July    1.  Bay  Minette.  Ala .Jun.     S 

Jul.     1.  Elklns,  W.  Va Jun.  24 

Jul.      1.  Painesvllle,    Ohio    Jun.  24 

Jul.     1.  Trenton,    N.    J Jun.  24 

2.  Macon,    Miss Jun.  24 

1.  Monclair,  N.  J -Tun.  24 

1.  Indiana     Jun.  24 

3.  Cumberland,   Md Jun.  17 

3.  Louisville,    Ky -V"-  \l 

3.  Seymour,   Ky -Tun.  17 

3.  Lexington.  Miss .Tun.  17 

3.  Loa    Angeles,    Cal Jun.  17 

3.  Indiana    -Jun.  17 

3.  T.exlngton.  Miss. , Jun.  24 

3.  Everett.   Wash .Tun.  24 

3.  Tarboro,   N     C Jun.  24 

3.  Arcadia,    Fla -Tun.  24 

3.  Washington.    N.    C Jun.  24 

3.  Bloomfleld,   N.   J Jun.  24 


Bids  See  Enp. 

Close.  Record. 

Jul.     3.  Bradford,  Pa Jun.  24 

Adv.  Jun.  24. 

3.  De   Kalb,   IlL Jun.  24 

Adv.  Jun.  24. 

3.  Cincinnati,   Ohio Jun.  24 

3.  Indiana    Jun.  24 

3.  Los    Angeles.    Cal Jun.  24 

3.  North     Vernon,     Ind Jun.  24 

4.  Danville,    Ky Jun.  17 

Adv.  Jun.  17. 

July    5.  Indiana    Jun.    S 

July     5.  Houma,    La,     Jun.     3 

"   ■      5.  Princeton,  N.  J Jun.  17 

5.  Salt  Lake  City,  Utah Jun.  17 

5.  Maryland    Jun.  17 

Adv.  Jun.   17,  24. 

5.  Plymouth,    Ind Jun.  17 

5.  Indiana    Jun.  17 

5.  Winona,   Miss Jun.  17 

5.  Bristol,    Conn Jun.  24 

5.  Lake   City,    Fla Jun.  24 

5.  Columbus,   Ohio    Jun.  24 

5.  Park   Ridge,   111 Jun.  24 

5.  Wheeling,   W.   Va Jun.  24 

5.  Cleveland,    Ohio Jun.  24 

5.  Indiana    Jun.  24 

5.  Portage,    Wis Jun.  24 

B.  Wallingford,    Conn Jun.  24 

5.  Paris,   111 Jun.  24 

Adv.  Jun.   24.  ,         .- 

6.  Greenville,   N.   C Jun.  17 

Adv.  Jun.  17,  24. 

6.  Fulton,    Mo Jun.  17 

6.  RogersviUe,  Tenn Jun.  17 

6.  Corinth,   Miss Jun.  24 

Adv.   June    24. 

6.  Connecticut    Jun.  24 

6.  Ephrata,  Wash Jun.  24 

7.  Cincinnati.  Ohio    Jun.  17 

7.  Newport,  Ky Jun.  24 

7.  Wheeling,  W.  Va Jun.  24 

7.  Indiana    Jun.  24 

7.  Spencer,    Iowa Jun.  24 

8.  Defiance,  Ohio   Jun.  1'7 

8.  Lewisburg,  W.  Va Jun.  24 

8.  Frederick,  Md Jun.  24 

S.  Brookhaven,  N.   Y Jun.  24 

Adv.  Jun.  24.  ,         ,, 

Jul.   10.  Ashland,   Ohio    Jun.  17 

July  10.  Greenwood.    Miss May  Z" 

Jul.    10.  Beaver  Falls.  Pa Jun.  17 

Jul.   10.  Dadeville,    Ala Jun.  24 

Jul.   10.  Grand  Rapids,  Minn Jun.  24 

Jul.   10.  Albany,    N.    Y Ju"-  24 

Adv.  Jun.  24. 

Jul.   10.  Lisbon.    Ohio    -Tun.  24 

Jul.    10.  Everett,   Wash Jun.  24 

Jul.    10.  Indiana   Jun.  24 

Jul.    10.  Phoenix,    Ariz Jun.  24 

Jul.    10.  Seattle,    Wash ^""-  SJ 

Jul.  10.  California -Tun.  24 

Jul.    11.  Indiana    Jun.  24 

Jul.    11.  Concrete,   Wash Jun.  24 

Jul.    11.  Bayonne.  N.  J Jun.  24 

Jul.    11.  Seattle,    Wash iun-  2-4 

Aug.  11.  Springfield,    111 Jun,  24 

Jul.   12.  Dayton,   Ohio    Jun.  24 

Jul   12.  Albany,  N.  Y... Jun.  24 

Adv.  Jun.  24. 

Jul.   13.  Anaheim,   Cal Jun.  24 

Jul.   14.  Albany,   N.   Y Jun.  24 

Adv.  Jun.  24.  ,         „, 

Jul.    15.  Smlthville,    Ohio    Jun.  24 

Jul.    17.  Cleveland    Heights    (P.    O. 

Warrensville),    Ohio    Jun.  24 

Jul.   17.  East  View,  Ohio Jun.  17 


See  Eng. 
Records 


May  17 

,  Jun.  10 
Jun.  10 
.  Jun.  17 
.  Jun.  17 
.  Jun.  24 
.  Jun.  24 
,  Jun.  24 


Jul. 
Jul. 
Jul. 
Jul. 
Jul. 
Jul. 
Jul. 
Jul. 
Jul. 
Jul. 
Jul. 
Jul. 
Jul. 
Jul. 
Jul. 


HYDRAULIC  CONSTRUCTION 

AND  RIVER  IMPROVEMENTS. 

Jun.  27.  Canal    Work,     Albany, 

N    y    Jun.  10 

lun.  27.  Levee,'  Kansas  City,   Mo.  Jun.  10 
Jun.  27.  Dam,    Hillsboro,    111. ......  Jun.  24 

Jun.  28.  Drainage,  Windom,  Minn..  Jun.  10 
Jun.  28.  Breakwater,       Massa- 

chusetts Jun.  24 

Jun.  29.  Drainage,    Burtville,   La. .  Jun.  24 
Jun.  30.  Dredging,  Baltimore,  Md.  Jun.     S 
Adv.  Jun.  3  to  24. 

Jun.  30.  Ditches,    Rhodes,    La Jun.  24 

July     1.  Drainage,    Boston,    Mass.  Jun.     3 

Jul      1.  Levee,   Sullivan,  Ind Jun.  17 

Adv.  Jun.   17,  24.     „,     ^    .,         ,. 
Jul. .  1.  Dredging,  Tacoma,  'Wash.  .Tun.  24 

Jul.      1.  Dredging.  Celina,  Ohio Jun.  24 

July    3.  Jetty,    Gardiner,    Ore. .. . .  May  27 

Jul      3.  Tunnel,  Loveland,  Col Jun.  17 

Adv.  Jun.  17,  24. 
Jul.      3.  I*vee.  Yazoo  City.  Miss..  Jun.  24 
Jul.      3.  Drainage,    Sanford.    Fla..  Jun.  24 
Jul      6.  Dam,   Walden.  N.   Y Jun.  24 

Adv.  Jun.  24. 
Jul.      7.  Protection    Wall,    Clncln- 

natl,   Ohio ■  •  Jun.  24 

Jul.  7.  Irrigation,  Lindsay,  Cal..  Jun.  24 
Jul.  8.  Dredging,  Tiburon.  Cal...  Jun.  24 
Jul.  10.  Drainage,  Riverside,  Cal.  Jun.  li 
Jul.   10.  Pier,  Sarasota,  Fla Jun.  17 

Adv.  Jun.   17,  24. 
Jul.   10.  Canal,  Bryce,  Ariz. .......  Jun.  24 

Jul.  10.  Pipe,  Los  Angeles,  Cal. . .  Jun.  24 
Jul.   10.  Drainage  Ditch.  Ftemont, 

Neb Jun.  24 

Jul    11.  Dredging,   Baltimore,   Md.  Jun.  10 

Adv.  Jun.  10,  17. 
Jul.    11.  Breakwater,    Cleveland, 

Ohio    Jun.  17 

Adv.  Jun.  17,  24.  ^         „^ 

Jul.   11.  Drainage,    Urich,    Mo Jun.  24 

Jul.    18.  Canal  Work,  St.  Ignatius, 

Mont ■•■  Jun.  24 

Jul.    18.  Terminal  Cont.  No.  52,  Al- 

bany,    N.    Y Jun.  24 

.■\dv.  Jun.  24. 
Drainage    Canal,    Yemas- 

see,  S.  C Jun.  24 

Adv.   .Kin.   24. 

PUBLIC    BUILDINGS   AND 
SCHOOLS. 

Jun.  26.  Redfleld,   S.   D... May  V 

Adv.  May  20,  27. 
Jun.  27.  Erie,  Pa May  Z7 

Adv.  June  3. 


Bids 
Close. 

Jun.  27.  Lewis,  Iowa. !J?l  " 

Jun.  27.  Rochester,    N.    Y 

Adv.  May  27  to  Jun.  24 

Jun.  27.  Mendota,    IlL    

Jun.  27.  Dunning,    IlL     

Jun.  27.  Atlanta,    Ga    

Jun.  27.  Jellerson,   Ohio   

Jun.  27.  Jefferson,    Ohio 

Jun.  27.  Flat  River,   Mo 

Jun.  27.  Cincinnati,    Ohio    

Jun.  28.  New   Albany,  Ind Jun.  i« 

Jun.  28.  Boston,    Mass ;""',. 

Jun.  28.  Springfield.    Mass Jun.  24 

Jun.  28.  Toronto,  Ont Jun.  2* 

Jun.  29.  Nampa,   Idaho -jun.  i* 

Jun.  29.  Port  Angeles,  Wash Jun.  Z4 

Jun.  29.  Cedar  Grove,  N.  J -Jun.  24 

Jun.  29.  Yardley,    Pa }""',« 

Jun.  30.  Edraore,    N.    D Jun.  10 

Jun.  30.  Hacksboro,    Tenn. Jun.  Z4 

Jun.  30.  Belleville,    N.    J Jun.  24 

Jun.  30.  Havelock,  Neb Jun.  24 

Jun.  30.  Cincinnati,    Ohio Jun.  24 

Jun.  30.  Seattle,  Wash Jun.  24 

Jun.  30.  Pembrooke,  Ont..........  Jun.  24 

Jun.  30.  New  Brunswick,  N.  J Jun.  z* 

Jun.  30.  Sudbury,  Ont Jun.  24 

July     I.Webb  City,    Mo Jun.     « 

Adv.  Jun.  8,  10.  ,         ,, 

July    1.  Joplin,    Mo. Jun.  10 

Jul.     1.  Carthage,   Ohio    Jun.  17 

Jul     1.  Red    Wing,    Minn •!""■;? 

1.  Muscatine,  Iowa   -Jun.  17 

1.  Boulder,   Mont -Jun.  24 

1.  Monarch,  Pa Jun.  24 

1.  West  Side,  Iowa Jun.  24 

1.  Waterloo,  Iowa  Jun.  2* 

1.  Brandon,    Vt Jun.  24 

3.  Grand.  Rapids,   Mich Jun.  17 

Adv.  Jun.  l7. 
3.  WernersvtUe,   Pa.    . . . 
3.  Charlotte,    N.    C 

5.  Pittsford.   N.   T 

Adv.  Jun.  24. 

July    6.  Chllllcothe,  Ohio    ... 
Jul.      6.  Washington,    D.    C... 

6.  Knoxvllle,    Iowa    

Adv.  Jun.  17.  ,         -^ 

6.  Kansas  City,  Mo Jun.  Z4 

J  u..      7.  Ditch,  Blue  Earth.  Minn. .  Jun.  17 

JuL   10.  Jacksboro,   Tenn Jun.  17 

JuL    10.  Hubbard,  Iowa   ?""•  «7 

JuL    13.  Martins  Ferry.  Ohio Jun.  24 

Jul.    14.  Lockbourne,    Ohio    Jun.  24 

Jul.    14.  Massilion,   Ohio    J"n.  24 

Jul.    14.  Van  Buren,   Ohio Jun.  24 

Jul.   14.  Perrysburg,    Ohio ;Un.  24 

July  20.  Chllllcothe,  Ohio    Jun.  10 

Aug.    1.  Newburyport.    Mass Jun.  Z4 

Aug.    2.  New  Orleans,  La Jun.  24 

Aug.    7.  Portland,  Ore Jun.  10 

Adv.  Jun.  10,  17. 

.  Reidsvllle,    N.    C Jun.  17 

Adv.  Jun.  17. 

PRIVATE   BUILDINGS. 

Jun.  26.  Torrington,    Conn Jun.  24 

Jun.  27.  Midland.   Mich Jun.  1'7 

Jun.  27.  Ghent,   Ky Jun.  24 

Jun.  30.  Harrisburg.   Pa Jun.  17 

Jun.  30.  Private      Bldg.,      Clncln- 

natl,    Ohio 

July     1.  New    Orleans,    La 

July     1.  Grand    Island,    Neb 

JuL     1.  Arcadia,   La 

JuL     1.  Sunbury.    Pa 

JuL      1.  Birmingham,  Mich 

JuL      1.  Fremont.    Neb -lun.  24 

Jul.    10.  Royal  Oak,  Mich Jun.  24 

.  Cincinnati,    Ohio    Jun.  17 

Adv.  Jun.  17. 

NEW   INDUSTRIAL   PLANTS. 

.lul.     1.  Davenport,  Iowa    Jun.  17 

July  IB.  West   Allls,   Wis Jun.  10 


Jul 

Jul. 

Jul. 

Jul 

Jul. 

Jul. 

JuL 

Jul. 
Jul. 
Jul. 


Jul. 


Jul. 
Jul. 


. .  Jun.  17 
. .  Jun.  24 
. .  Jun.  24 

. .  Jun.  10 
. .  Jun.  17 
..  Jun.  17 


May  27 
.May  20 
May  2« 

.  Jun.  17 
Jun.  17 
Jun.  24 


MISCELLANEOUS. 

Jun.  26.  Sprinkler     System,     EJtc, 

Mlnot,  N.  D Jun.  17 

Adv.  Jun.  17. 
Jun.  26.  Generator    Sets    for    Fog 

Station    Signal,    Detroit, 

Mich.    Jun.  17 

Adv.  Jun.  17. 
Jun.  27.  Tunnels,  Etc.,  Geneva.  HI.  Jun.  17 
Jun.  27.  Garbage  Disposal.  Plqua. 

Ohio    -Tun.  24 

Jun.  27.  Screens,  Ft.  H.  G.  Wright, 

N.    Y Jun.  24 

Adv.  Jun.  24.  .,         ,. 

Jun.  29.  Oil,   Etc..    Panama Jun.  17 

Jun.  29.  Fire  Escapes,   Los   Ange- 

les,  Cal Jun.  24 

Jun.  SO.  Mechanical  Mall  Handling 

Appar.,  New  York,  N.  Y.  May  12 
July  1.  Cranes,  Seattle,  Wash...  Jun.  10 
JuL     1.  Heating     Plant     In     Mun. 

Bldg.,  Shanghai.  China..  Jun.  17 

Adv.  Jun.   17,  24. 
3.  Fire      Escapes,      Tunica, 

Miss Jun.  10 

3.  Wire   Cables,    Etc..    Mem- 
phis, Tenn Jun.  17 

Adv.  Jun.  17,  24. 
3.  Spreader,      etc..      Mason, 

Miss Jun.  24 

3.  Fire       Escape,       Summit, 
N.  J Jun.  24 

4.  Asphalt.    Winnipeg,    Man.  Jun.  24 
Adv.  Jun.  24.  _  ,  , 

5.  Elevator.  Troy.  N.  Y Jun.  17 

5.  Elevator   in  Hospital, 
Newark,   N.  J Jun.  24 

6.  Shed.  Seattle,  Wash Jun.  24 

6    Air   Compressor,    Orange, 

Cal Jun.  24 

5.  Swimming     Pool.     CleVe- 

land,    Ohio Jun.  24 

July  17.  Mail      Handling      Device. 

New  Orleans,  La May  27 

Aug.    2.  Elevator.     New     Orleans, 

La         Jun.  24 

El    Rys.,  New  Yoik.  N.  Y.Apr.  29 

Adv.  Apr.  29  to  May  13. 


July 
Jul. 


Jul. 
JuL 


Jul. 


Jul. 
Jul. 


Jul. 
Jul. 


Jul. 
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Bids  oficB  July  10,  I:' 

OFFICE  OF  THE   STATE  COM- 
MISSION OF  HIGHWAYS 

.U.3ANT.  N.  T. 

Scaled  propoaBls  wOl  be  received  bjr  the 
BBtetaiCBad  at  their  office.  No.  S5  Lui- 
eaatar  Street.  Albany.  N.  T.,  at  1  o'clock 
».  m.,  OB  MoBday,  'the  10th  day  of  July. 
1>1<.  for  tke  cooauruetlon  of  highways  In 
the   following   counties : 

Albuiy  (two  hichwaya— «.1T  and  O.SS). 

Cattaraosaa  <approx.  4.TS). 

Qtyoca  (approx.  4.S*). 

Onntaaqna  (apivox.  4.S3). 
(appraz.  4.14). 
(approx.  7.09). 
(approx.  10.4<). 
(approx.  0.56). 
(approx.  1.T*). 

FWtoo  (approx.  S.IS). 

Greene  (approx.  MS). 

Herkimer  (approx.  5.10). 

Madison  (approx.  C.S4). 

MoBToe   (approx.  2.91). 

Iteaaa  (approx.  5.24). 

Oneida   (approx.   S.15). 

Otaeco  (approx.  S.lt). 

Saratoga  (approx.  (.10). 

Wayne  (approx.  I.«7). 

Westchester  (approx.  1.74). 

Also  for  tlM  repair  of  the  following: 

■rte  (one  contract — surface  treatment). 

TWtoB  (one  contract — resurfacing). 

Kaaaaa  (one  contract — resurfacing). 

St  Lawrence  (one  contract — resurfac- 
lac). 

TTMer  (one  contract — resnrfaclng). 

Sealed  proposals  will  also  be  received 
at  1  o'clock  p.  m..  on  Wednesday,  the 
llth  day  of  July,  1918.  for  the  construc- 
tlen  of  the  following  highways  : 

Albany  (two  hisliways — S.2S  and  5.62). 

Cattaraucoa  (a|>prox.  2.17). 

Cayvca  (approx.  S.g9). 

dwataoqoa   (approx.  0.74). 

Chenango  (approx.  2.91). 

Ehhx  (approx.  4.95). 

Pulton   (two  highwajrs — 2.90  and  1.10). 

Oencaee  (approx.  7.C0). 

Madison  (approx.  5.C5). 

Monroe  (approx.  7.9S). 

Naaaan  (approx.  3.09). 

Oneida  (approx.  5.74). 

<tawego  (approx.  0.3C). 

St.  Lawrenee  (two  highways — 0.44  and 
4.<0). 

Steuben  (a|>prox.  S.7«). 

Wayne  (two  highways— 3.97  and  2.2B). 

Also  for  the  repair  of  the  following: 

Dutchess  (one  contract — reeurfaclng) . 

Erie  (one  contract — resurfacing). 

Monroe  (one  contract — resurfacing). 

Niagara  (one  contract — resurfacing). 

Westchester  (one  contract — resurfac- 
ing). 

Sealed  proposals  will  also  be  received 
at  1  o'clock  p.  m.,  on  Friday,  the  14th  day 
of  July,  1918,  for  the  construction  of  the 
following  highways: 

Albany  (approx.  2.93). 

Chautauqua  (two  highways— 5.(5  and 
3.90). 

Chenango  (approx.  0.32). 

Pulton  (two  highways — 2.80  and  3.74). 

Oaoease  (approx.  7.94). 

BerWmer  (approx.  5.(7). 

Madison  (approx.  0.91). 

Monroe  (two  highways — 3.(9  and  5.27). 

Nil— u  (approx.  3.38). 

Niagmra  (approx.  2.33). 

Onondaga   (approx.  5.55). 

Oswego  (approx.  2.04). 

Otsego  (approx.  7.87). 

St.  Lawrence  (approx.  11.18). 

tJIstea   (approx.  2.73). 

Wayne  (two  highways— 1.88  and  (.41). 

Westch<!«t«r   (ap|)rox.  2.74), 

Also  for  the  repair  of  the  following : 

Cattaraugua  (one  contract — resurfacing 
and  surface  treatment). 

Delaware  (one  contract — surface  treat- 
ment). 

&te  (one  contract — resurfacing). 

Nassau  (one  contract — resurfacing). 

Maps,  plans,  speciflcatlons  and  esti- 
mates may  be  seen  and  proposal  forms 
obtained  at  the  office  of  the  Commission 
In  Albany,  N.  T..  and  also  at  the  office  of 


Official  Proposal  Announcements 

Price,  $2.40  an   inch.— Copy  can  be  received  until 
Thursday  10  a.  m.  for  issue  mailed  the  next  morning 


the  division  engineers  In  whose  division 
the  roads  are  to  be  improved.  The  ad- 
dresses of  the  division  engineers  and  the 
counties  In  which  they  are  In  charge  will 
be  furnished  on  request. 

The    especial    attention    of    bidders    Is 
called     to    "GENERAL    INFORMATION 
OF  BIDDERS"  on  the  Itemized  proposal, 
speciflcatlons  and  contract  agreement 
EDWIN  'DUFPET, 

Commissioner. 
L  J.  MORRIS, 
Secretary. 


Bids  open  July  6,  1918. 

NOTICE  TO  CONTRACTORS. 

STATE  OF  MARYLAND,  STATE 
ROADS  COMMISSION 

601    GARRETT  BUILDING. 
BALTIMORE.  MD. 
Sealed  proposals  for  building  eight  sec- 
tions of  State  Highway  aggregating  about 
28.83  miles  in  length  and  three  bridges,  as 
follows : 

CJontract  No.  A-1 3— Allegany  County: 
One  section  of  National  Pike  between 
Green  Ridge  and  west  side  of  Polish 
Mountain,  abou';  5.00  miles  In  length. 
(Macadam  construction,  oil  bound.) 

Contract  No.  B-26 — Baltimore  County: 
One  section  of  Liberty  Road  from  north 
branch  of  Patapsco  River  to  Harrlson- 
vllle,  about  3.00  miles  in  length.  (Con- 
crete roadway.) 

Contract  No.  Co-n — Caroline  County  : 
One  section  of  State  Road  through  Pres- 
ton, about  0.47  of  a  mile  In  length. 
(Concrete  roadway.) 

Contract  No.  Ch-lZ — Charles  County: 
One  section  of  State  Road  between  Way- 
side and  Faulkner,  about  5.66  miles  In 
length.      (Gravel  construction.) 

0)ntract  No.  D-10 — Dorchester  County: 
One  section  of  State  Road  between  Link- 
wood  and  Salem,  about  4.40  miles  In 
length.     (Concrete  or  macadam.) 

Contract  No.  Ho-10— Howard  County: 
One  section  of  CHarksvlUe  Pike  from  city 
limits  of  Ellicott  City  to  improved  sec- 
tion, at>out  2.00  miles  in  length.  (Mac- 
adam resurfacing,  oil  bound.) 

Contract  No.  Ho-11 — Howard  County: 
Bridges:  Re-erectlng  on  new  concrete 
abutments  two  steel  bridges  and  the  con- 
struction of  one  new  concrete  bridge,  all 
located  on  the  Clarksville  Pike  between 
Enilcott  City  and  Elloak. 

Contract  No.  F-18-B — Frederick  County : 
One  section  of  Emmltsburg  Pike  from  end 
of  Section  "A"  to  Emmitsburg.  about 
4.50  miles  In  length.  (Macadam  resur- 
facing, oil  bound..) 

Contract  No.  S-7 — Somerset  County  : 
One  section  of  State  Road  between  West- 
o*er  and  Pocomoke,  about  3.80  miles  In 
length.  (Concrete  roadway.) 
— will  be  received  by  the  State  Roads 
Commission,  at  Its  office,  601  Garrett 
Building,  until  12  m.  on  the  5th  day  of 
July,  1916,  at  which  time  and  place  they 
will  be  publicly  opened  and  read. 

Bids  must  be  made  upon  the  blank  form 
contained  in  the  book  of  speciflcatlons. 
Speciflcatlons  and  plans  will  be  furnished 
by  the  Commission  upon  application  and 
cash  payment  of  $1.00,  as  hereafter  no 
charges  will  be  permitted. 

No  bids  will  be  received  unless  accom- 
panied by  a  certified  check  for  the  sum 
of  five  hundred  (3500)  dollars,  payable 
to  the  State   Roads  Commission. 

The  successful  bidder  will  be  required 
to  give  bond  and  comply  with  the  Acts  of 
the  General  Assembly  of  Maryland  re- 
specting contracts. 

The  Commission  reserves  the  right  to 
reject  any  and  all  bids. 

By  order  of  the  State  Roads  Ck>mmiB- 
sion  this  9th  day  of  June,  1916. 

F.  H.  ZOUCK,  Chairman. 
WM.   L.   MARCT,  Secretary. 


Bids  open  June  27,  1918. 

NOTICE  TO  CONTRACTORS. 

STATE  OF  MARYLAND,  STATE 
ROADS  COMMISSION 

601   GARRETT   BUILDING, 
BALTIMORE,  MD. 

Sealed  proposals  for  building  five  sec- 
tion of  State  Highway  aggregating  about 
21.40  miles  In  length,  as  follows: 

Contract  No.  A-  A.  8 — Anne  Arundel 
County :  One  section  of  State  Road  be- 
tween Mt.  Zion  and  Hills  Bridge,  about 
6.00  miles  In  length.  (Gravel  or  con- 
crete. ) 

Contract  No.  B-2S — Baltimore  County: 
One  section  of  York  Road  from  Verona  to 
Hereford,  about  3.07  miles  In  length. 
(Macadam  resurfacing,  oil  bound.) 

Contract  No.  F-18-A — Frederick  County : 
One  section  of  Ernralttsburg  Pike  from 
Thurmont  to  beginning  of  Section  "B," 
about  4.00  miles  in  length.  (Macadam 
resurfacing,  oil  bound.) 

Contract  No.  T-9 — Talbot  County:  One 
section  of  State  Road  between  Stump- 
town  and  Trappe,  about  5.00  miles  In 
length.      (Concrete  roadway.) 

Contract  No.  Wo-14 — Worcester  County : 
One  section  of  State  Road  between  Poco- 
moke and  the  Virginia  State  line,  about 
3.33  miles  In  length.  (Concrete  roadway.) 
— will  be  received  by  the  State  Roads 
Commission,  at  its  offices,  601  Garrett 
Building,  Baltimore,  Maryland,  until  12  m. 
on  the  27th  day  of  June,  1916,  at  which 
time  and  place  they  will  be  publicly 
opened  and  read. 

Bids  must  be  made  upon  the  blank  form 
contained  in  the  book  of  speciflcatlons. 
Specifications  and  plans  will  be  furnished 
by  the  Commission  upon  application  and 
cash  payment  of  $1.00,  as  hereafter  no 
charges  will  be  permitted. 

No  bids  will  be  received  unless  accom- 
panied by  a  certified  check  for  the  sum 
of  five  hundred  ($500)  dollars,  payable 
to  the  State  Roads  Commission. 

The  successful  bidder  will  be  required 
to  give  bond  and  comply  with  the  Acts  of 
the  General  Assembly  of  Maryland  re- 
specting contracts. 

The  Commission  reserves  the  right  to 
reject  any  and  all  bids. 

By  order  of  the  State  Roads  Commis- 
sion this  9th  day  of  June,  1916. 

F.  H.  ZOUCK,  Chairman. 

WM.  L.   MARCT,   Secretary. 


Bids  open  July  4,  1916. 

TENDERS  FOR  SUPPLY  OF 
ASPHALT 

WINNIPEG,  MAN.,  CANADA. 

Sealed  tenders,  addressed  to  the  Chair- 
man, Board  of  Control,  will  be  received 
at  the  office  of  the  undersigned  up  to  10 
a.  m.  on  Tuesday,  July  4,  1916,  for  the 
supply  of  250  tons  of  refined  asphalt 

Specifications  and  form  of  tender,  to- 
gether with  conditions  governing  tenders 
as  prescribed  by  by-law,  may  be  obtained 
at  the  office  of  the  City  Engineer,  223 
James  Avenue. 

The  lowest  or  any  tender  not  neces- 
sarily accepted. 

M.    PETERSON, 

Secretary. 

Board  of  Control  Office,  'Winnipeg,  June 
15,  1916. 


Bids  open  July  6,  1916. 

GRAVEL  ROAD 

CORINTH,   MISS. 

Corinth  to  the  Gulf  Road  Di.strlct  will, 
on  July  6,  1919,  at  2  o'clock  p.  m.,  at 
Corinth,  Miss.,  let  contract  for  building  15 
miles  of  gravel  road.     Address 

W.  C.  SWEAT,  Attorney. 


Bids  open  June  26,  1916. 

OFFICE   OF  THE  STATE  COM- 
MISSION OF  HIGHWAYS 

ALBANY,    N.    Y. 

Sealed  proposals  will  be  received  by 
the  undersigned  at  their  office.  No.  55 
Lancaster  Street,  Albany,  N.  Y.,  at 
1  o'clock  p.  m.,  on  Monday,  the  26th  day 
of  June,  1916,  for  the  construction  of 
highways  in  the  following  counties: 

Hamilton  (one  highway — approx.  4.22 
ml.). 

Otsego  (one  highway — approx.  12.66 
ml.). 

Wyoming  (one  highway — approx.  3.52 
ml.). 

ALSO  FOR  THE  REPAIR  OF  THE 
FOLLOWING 

Albany  (two  contracts — concrete  pave- 
ment  and   resurfacing). 

Cayuga   (two  contracts — resurfacing). 

Cortland    (two  contracts — resurfacing). 

Delaware    (one    contract — resurfacing). 

Essex  (one  contract — surface  treat- 
ment). 

Herkimer    (one   contract — resurfacing). 

Livingston   (one  contract-.— resurfacing). 

Montgomery  (two  contr;  ..ts — resurfac- 
ing and  surface  treatment). 

Niagara   (one  contract — resurfacing). 

Oneida    (one    contract — resurfacing). 

Onondaga  (six  contracts — resurfacing 
and  surface  treatment). 

Rensselaer  ( two  contracts — resurfac- 
ing). 

Sullivan   (one  contract — resurfacing). 

Westchester  (one  contract — surface 
treatment). 

And  also  for  the  furnishing  and  deliver- 
ing of  broken  stone  for  maintenance  work 
on  Road  No.  766  and  5187,  known  as 
BROKEN  STONE  CONTRACT  No.  70, 
Essex   County. 

Maps,  plans,  specifications  and  esti- 
mates may  be  seen  and  proposal  forms 
obtained  at  the  office  of  the  Commission 
in  Albany,  N.  Y.,  and  also  at  the  office  of 
the  Division  Engineers  in  whose  division 
the  roads  are  to  be  improved.  The  ad- 
dresses of  the  division  engineers  and  the 
counties  in  which  they  are  in  charge  will 
be  furnished  on  request. 

The     special     attention     of    bidders     is 
called     to     "GENERAL     INFORMATION 
FOR  BIDDERS"  in  the  itemized  proposal 
specifications  and  contract  agreement. 
EDWIN  DUFFEY, 

Commissioner. 

I.  J.   MORRIS, 

Secretary. 

Bids  open  July  6,  1916. 

STREET  IMPROVEMENTS 

GREENVILLE,   N.    C. 

Sealed  proposals  will  be  received  by  the 
Mayor  and  Board  of  Aldermen  of  the 
Town  of  Greenville,  N.  C,  at  the  Town 
Hall,  in  Greenville,  N.  C.  until  3  p.  m., 
July   6.    1916,   for  street   improvements. 

The  work  will  consist  of  about : 

30,000  sq.  yd.  of  brick,  asphalt,  bitu- 
lithic,  or  other  pavement 

25,000  lin.  ft  of  granite  curb. 

20,000  lin.  ft.  of  concrete  gutter. 

1,000  sq.  yd.  of  sidewalk. 

And  the  necessary  drainage,  etc. 

Proposals  must  be  marked.  "Proposal 
for  Street  Improvement." 

All  bids  must  be  upon  blank  forms  pro- 
vided in  the  proposal  and  contract  and 
specifications. 

Each  bid  must  be  accompanied  by  a  cer- 
tified check  for  $2,000  as  evidence  of  good 
faith. 

Plans  and  specifications  will  be  on  file 
at  the  Clerk's  office  in  Greenville,  and  at 
the  office  of  the  Engineer  in  Durham, 
N.  C. ;  and  copies  of  the  specifications, 
form  of  proposal,  etc.,  will  be  mailed  upon 
application  to  the  Engineer  of  Durham, 
N.  C. 

The  right  is  reserved  to.  reject  any  or 

all  bids. 

ALBION    DUNN,    Mayor. 
J.  C.  TYSON,  Clerk. 
Engineer ; 

GILBERT  C.  WHITE, 
Durham,  N.  C. 
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